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ɹʠʢʦʚ ɺ. ʖ. 

çɯʤʝʨʩʠʚʥʝ ʩʝʨʝʜʦʚʠʱʝ ʢʦʨʠʩʪʫʚʘʯʘ ï ʰʪʫʯʥʦ ʧʦʙʫʜʦʚʘʥʝ ʢʦʤʧôʶʪʝʨʥʦ 

ʦʨʽʻʥʪʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ ʚʽʨʪʫʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʫ ʷʢʦʤʫ ʩʧʝʮʽʘʣʴʥʠʤʠ 

ʟʘʩʦʙʘʤʠ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ (ʩʮʝʥʘʨʥʦ-ʧʦʩʪʘʥʦʚʦʯʥʠʤʠ ʽ/ʘʙʦ 

ʢʦʤʧôʶʪʝʨʥʠʤʠ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʤʠ) ʩʪʚʦʨʶʻʪʴʩʷ ʫ ʢʦʨʠʩʪʫʚʘʯʘ 

ʚʽʜʯʫʪʪʷ ʢʚʘʟʽʨʝʘʣʴʥʦʾ ʧʨʠʩʫʪʥʦʩʪʽ (ʧʦʚʥʦʾ ʘʙʦ ʯʘʩʪʢʦʚʦʾ) ʫ ʮʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ʽ ʟʘʚʜʷʢʠ ʟʘʩʪʦʩʫʚʘʥʥʶ ʽʤʝʨʩʠʚʥʠʭ ʟʘʩʦʙʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʜʦʩʷʛʘʻʪʴʩʷ ʡʦʛʦ 

ʟʘʥʫʨʝʥʥʷ ʫ ʚʽʨʪʫʘʣʴʥʠʡ ʩʚʽʪ (ʘʙʦ ʟʤʽʰʘʥʫ ʨʝʘʣʴʥʫ ʽ ʚʽʨʪʫʘʣʴʥʫ ʨʝʘʣʴʥʽʩʪʴ), ʫ 

ʩʫʪʥʽʩʪʴ ʽ ʧʝʨʝʙʽʛ ʚʽʨʪʫʘʣʴʥʠʭ ʧʦʜʽʡ, ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʜʦʜʘʪʢʦʚʘ (ʧʦʨʽʚʥʷʥʦ ʟ 

ʥʝʽʤʝʨʩʠʚʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ) ʤʦʞʣʠʚʽʩʪʴ ʩʪʘʪʠ ʾʭ ʩʧʦʩʪʝʨʽʛʘʯʝʤ ʽ/ʘʙʦ 

ʘʢʪʠʚʥʠʤ ʫʯʘʩʥʠʢʦʤ. ʗʢʱʦ ʤʝʪʦʶ ʧʦʙʫʜʦʚʠ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʤʝʨʩʠʚʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʻ ʦʩʚʽʪʥʽ ʯʠ ʥʘʫʢʦʚʽ ʮʽʣʽ, ʪʦ ʪʘʢʽ ʩʝʨʝʜʦʚʠʱʘ ʥʘʟʠʚʘʶʪʴ ʚʽʜʧʦʚʽʜʥʦ 

ʽʤʝʨʩʠʚʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ ʦʩʚʽʪʥʴʦʾ, ʥʘʚʯʘʣʴʥʦʾ, ʧʝʜʘʛʦʛʽʯʥʦʾ, ʥʘʫʢʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʘʙʦ ʾʭ ʢʦʤʙʽʥʘʮʽʡ (ʥʘʧʨʠʢʣʘʜ, ʽʤʝʨʩʠʚʥʝ ʩʝʨʝʜʦʚʠʱʝ ʦʩʚʽʪʥʴʦ-

ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ)è 
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APPLICATION OF IMMERSIVE TECHNOLOGIES FOR GAMIFICATION OF 

THE JAPANESE LANGUAGE COURSES IN THE HIGHER EDUCATION 

 

Introduction  

Immersive technologies (IT), including virtual (VR) and augmented reality 

(AR), are among those that are admired by the new generation. This is a new 

environment that transports users to another dimension as a virtual world. Instead of 

being a mere observer, the user becomes an active actor in the digital world where he 

can interact and receive feedback from those interactions [1]. These technologies can 

create a learning environment that allows students to learn by doing and acquiring 

new knowledge just as they would in the real world. Gamification techniques can be 

applied to further improve user interaction and achieve the best results. Kim S. et al. 

defines gamification as a set of steps to solve an obstacle that takes the characteristics 
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of game-related elements [2]. Education can benefit from IT and gamification, 

turning it into a powerful didactic and pedagogical instrument that modernizes 

educational methodologies. Serious games based on VR and AR, whose main 

objective is not entertainment, are examples of Information Technologies that can 

bring added value to the education field since they can entertain users while they 

learn. In particular, teaching a foreign language requires immersion of a student in a 

special language environment and the specific culture of the language speakers [3]. 

The purpose of the study is to analyze the applications of Immersive 

technologies as tools for gamification of Japanese language courses in the higher 

education. 

Results and Discussion 

In the process of learning, Japanese has several elements that must be 

considered: the letters (moji), vocabulary (goi), and grammar (bunpo). One of the 

first elements to be learned in Japanese is to memorize letters such as hiragana, 

katakana, and kanji characters, because Japanese writing system is different from the 

alphabetic languages in general [4]. In fact, it is quite difficult to memorize Japanese 

because of its form and complex writing. Therefore, many researchers analyzed 

several methods of learning Japanese language in order to choose the one that makes 

it easier for students to learn Japanese. 

Yogi Udjaja offers such approaches to learning a foreign language [5]: 

- Game Development Life Cycle (GDLC), that is based on several processes 

such as scilicet, initiation, preproduction, production, testing, beta, and release done 

iteratively to enable flexibility during the development process, resulting in good 

game quality. The quality and usability can be measured by 5 criteria -  functional, 

internally complete, balanced, fun, and accessible; 

- Computer-Assisted Language Learning (CALL), that is based on the use of 

information and communication technologies, web-oriented technologies, e-learning; 

- Game experience that is judged based on emotion, thought, reaction, and 

behavior from players because it is influenced by the functionality, content, service, 
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player affinity, and value of the player, where certain elements become benchmarks - 

user interface, user experience, game experience, and game balance. 

Pinto Rafael Darque et al. point out those gamification techniques based on VR 

and AR can be implemented to further improve user interaction and achieve the best 

learning outcomes [6]. 

We suggest using the following immersive technologies for the gamification of 

the Japanese language course:  

- ready-made virtual reality applications, for example VR game on Steam 

çMondlyè, Metaverse Japanese Learning, çJapanese Study Hallè world in 

VRChat;  

- ready-made augmented reality applications, for example Mondly AR, Easy 

Japanese news, Triplens;  

- platforms for teachers and students to create their examples and games in 

virtual and augmented reality, for exampl, Layar, Vuforia, Acrossair, 

Wikitude, Aurasma, BlippAR, UniteAR, Google ARCore, Metaverse, 

CoSpaces. 

We have experience using VR and AR in teaching Japanese language at 

Education and Research Institute of Philology of Taras Shevchenko National 

University of Kyiv during Japanese Kanji Characters` study in 2019-2022. 

We encouraged students to use ready-made language learning products and 

create their own games to teach others as peer-to-peer. The students chose the 

following among the offered immersive technologies: CoSpaces (fig. 1), Metaverse 

(fig. 2), VisualStudio and Unity (fig. 3). 
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Fig. 1. Screenshot from an example of a game created by a student in CoSpaces for 

learning Japanese at the elementary level 

 

 
 

Fig.2. Screenshot from an example of a game created by a student in Metaverse 
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Fig. 3. Screenshot from an example of a game created by a student in VisualStudio 

and Unity 

As a result, after taking the course çInformation Support of Philological 

Research in Japanese Studiesè and using immersive technologies in this study, 

students improved their foreign language, linguistic and cultural competences. Some 

groups of students who was using immersive technologies in this class later 

succeeded with the exam at 95 points in average. 

Games are used as a learning environment (1) as well as an instructional tool 

(2), rarely as assessment tool (3). Students experienced all 3 ways of utilization: using 

CoSpaces (fig. 1) as learning environment, Metaverse (fig. 2) as instructional tool, 

and VisualStudio and Unity (fig. 3) as assessment tools ( for N5 Kanji level test). 

Conclusions and prospects for further research 

Therefore, immersive technologies provide a new paradigm for providing 

educational materials, which has a positive impact on the formation of basic and 

professional competencies of students studying Japanese language and literature. At 

the same time, based on our research, the following advantages of using immersive 

technologies for teaching Japanese in higher education institutions should be noted: 

- the use of immersive technologies makes the learning process more visual 

and interactive. 
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- the use of VR and AR increases students' interest and motivation in language 

learning. 

- VR and AR improve the educational process owing to the use of innovative 

forms of working with students. 

- immersive technologies provide conditions for the formation and 

development of students' creative abilities. 

- the specified technologies and approaches contribute to the support of the 

linguistic and cultural aspect in the education of students. 

Immersive technologies can be effective if they are used in blended learning 

that combines distance, online, traditional and self-directed learning of students 

involved in Oriental studies and languages. 

Analysis of scientific literature and personal experience of using virtual and 

augmented reality tools made it possible to identify the following ways of application 

of immersive technologies for training undergraduate philologists of Eastern 

languages, in particular those of Japanese: 1) Usage of specialized language learning 

programs; 2) Usage of applications for studying other disciplines as part of 

lexicology learning (e.g. computer science, astronomy, etc.) while studying a foreign 

language; 3) students create personal examples for learning a foreign language using 

special web platforms. 

Prospects for further research are the creation of methodological 

recommendations for the usage of immersive technologies and ICT for teaching 

Japanese language in institutions of higher education. 
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USING VIRTUAL REALITY IN PROGRAMMING EDUC ATION  

 

Introduction  

Advances in science and technology in the field of information and 

communication technologies have repeatedly contributed to the emergence of new 

and modern trends in society, which have dramatically changed the lifestyle, skills 

and mind of people. Immersive technologies refer to digital innovations and provide a 

person with the ability to immerse themselves in a virtual environment through 



 

 

  

ɯʄɽʈʉʀɺʅɯ ʊɽʍʅʆʃʆɻɯɰ ɺ ʆʉɺɯʊɯ 14 

 

cognitive and sensory sensations. The most well-known and widespread 

implementations of immersive technologies are Virtual (VR) and Augmented Reality 

(AR). 

Virtual Reality is referred to as the ñ4th waveò of technological innovation and 

change in the world of computers. It is believed that the first three developments, 

namely the personal computer, the Internet and mobile devices, which have had a 

huge impact on human interaction and communication and have had vital 

implications for humanity, is gradually becoming a common reality [1]. 

 According to the forecasts of global analytical companies, the immersive 

technology market, namely Virtual and Augmented Reality, expects great prospects 

and future. Experts believe that 5G technologies can initiate a new wave of 

immersive solutions, enabling Virtual and Augmented Reality users to quickly 

download high-quality and diverse virtual content. According to analysts, immersive 

technologies could become as ubiquitous as mobile devices by 2025 [2].  

The research notes that immersive technologies are distinguished from other 

digital educational technologies by three main properties that are characteristic of the 

artificial environment that simulates the world around us, the physical reality. These 

properties are immersion (immersiveness), the effect of presence and interactivity. 

In the psychological and pedagogical literature immersiveness is defined as the 

properties of the hardware and technology component of the environment, providing 

immersion of a person in a psychological state, where this person feels included and 

interacting with some environment [3]. A person, manipulating the content of this 

virtual environment, receives a flow of information, solid knowledge and practical 

experience, which cannot be acquired in real life. For example, the VR development 

of scientists at Stanford Woods Institute for the Environment allows humans to study 

the process of ocean acidification and clearly demonstrates the immersiveness of 

Virtual Reality. A person in this virtual environment can observe how the oxidation 

process destroys life at the bottom of the ocean [4]. The Jailau VR application we 
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developed allows urban school students to be in the steppe nature and get acquainted 

with the decorations of nomadic yurt housing (Figure 1).  

 

Figure 1. VR application on the Jailau theme 

A modern VR system headset consisting of a helmet or VR glasses, trackpads, 

tactile suits, and other optional accessories provides a fairly high level of 

immersiveness in virtual systems. A number of researchers note that it is the 

immersiveness of the environment, contributing to the implementation of one of the 

leading principles of didactics the principle of visualization of learning in the full 

sense determines the key position in the use of immersive technologies for education. 

In recent years, the results of research in the field of virtual education (in 

manufacturing, medicine, art, and other fields) show that the demonstration 

capabilities of immersive technologies are almost as good as their real counterparts in 

the classroom. Researchers note the importance and advantages of the immersive 

approach in the study of abstract concepts, abstract processes and phenomena [5-6]. 

The aim of our project is to investigate the potential of Virtual Reality learning 

environment in the study of abstract concepts and programming methods by 

university students. As a virtual reality learning environment was used the authorôs 

development on the topic ñData sorting algorithmsò. 

The study involved 150 students of 1-2 courses of the Faculty of Physics and 

Mathematics of the Aktobe Regional University of the Republic of Kazakhstan. Of 

these, 78 students were in the experimental group, and the rest were in the control 

group. 
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In the experimental group the lesson was conducted with the help of VR 

application ñData sorting algorithmsò, and in the control group - in the lecture format 

with a presentation.  

      

Figure 2. VR application on the topic ñData sorting algorithmsò 

Written test has been performed at the end of the experiment. Many researchers 

use different scales for evaluation [7]. Our results were assessed on a 7-point Likert 

scale from ñvery lowò to ñvery highò. 

We prepared 5 tasks on the bubble sort algorithm and 5 tasks on the selection 

sort algorithm as a final test. An example of an assignment is shown in Figure 3. 

Task. The numerical array is sorted based on the ñbubbleò sort algorithm. Show 

the correspondence between the results of the sorting visualization and the 

algorithmôs execution steps using lines. 

Source array: 

90 75 95 70 80 55 96 53 60 65 87 

 

Execution 

steps 

Direction  

(with line) 

 The result of the sorting visualization 

1  75 70 80 55 90 53 60 65 87 95 96 
 

2 70 75 55 80 53 60 65 87 90 95 96 
 

3 53 55 60 65 70 75 80 87 90 95 96 
 

4 55 53 60 65 70 75 80 87 90 95 96 
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5 55 70 53 60 65 75 80 87 90 95 96 
 

6 75 90 70 80 55 95 53 60 65 87 96 
 

7 70 55 75 53 60 65 80 87 90 95 96 
 

Figure 3. An example of an assignment for final test. Method of bubble sort 

Results 

The final test showed that the students in the experimental group scored higher 

on tasks 1 and 2 than the control group (Figure 4-5).  

 
Figure 4. The score on task 1. 

On task 2, the number of students in the experimental group with the lowest 

score was significantly lower than in the control group (Figure 5). 
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Figure 5. The score on task 2. 

The results of the other 4 tasks also confirmed that the students who received 

knowledge and practical skills in sorting data in a Virtual Reality environment much 

better cope with the tasks of the final test.  

In general, the conclusions of our study confirm that immersion in Virtual 

Reality significantly affects the understanding of the abstract content of sorting 

methods and the formation of skills in their use in practice. In addition, the use of 

Virtual Reality application for learning algorithms not only influenced the 

improvement of studentsô understanding and performance, but also aroused their 

interest in the topic of ñdata sortingò. The ñData Sorting Algorithmsò application 

allows you to perform sorting in single mode (for one student). Improvement of the 

application to a ñcollaborative educationò mode, which provides the opportunity to 

perform tasks for a group of students and explore new aspects of collaborative 

learning in a Virtual Reality education environment. 
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APPLICATIONS OF THE META VERSE AS A TOOL FOR CREATING 

EDUCATIONAL MATERIALS FOR SECONDARY SCHOOL  

Introduction  

The active development of the knowledge society, various external factors, 

such as pandemics, political situations in the country, etc., put forward special 

requirements for the competitiveness of the 21st century youth, which include their 

ability to solve problems, work in a group and demonstrate their leadership abilities, 

conduct research using knowledge from different branches of science, apply new 

information and communication technologies to carry out these studies, learn 

throughout life and in different conditions, etc. In view of this, it is important to 

modernize the educational process in accordance with Industrial Revolution 4.0 and 

5.0, which is based on achievements in cloud computing, the Internet of Things, 

digitalisation of all areas of human activity, modeling and cyber security, 3D printing, 

immersive technologies, which began to be actively integrated into the education 

system [1]. 

The introduction of immersive technologies as Virtual and augmentive Reality 

in the learning process allows to increase its efficiency by expanding the possibilities 

of methodological support by adding to the usual information and illustrative content 

such as an environment that would immerse the student in learning through video, 

sound and 3D images, diagrams, instructions, and increase the attractiveness of the 

educational process for new generations who constantly use mobile gadgets in 

everyday life. 
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The purpose of the study is to analyze the applications of the Metaverse as 

tool for creating education materials in virtual and augmented reality for secondary 

school. 

Results and Discussion 

There are many ready-made applications with augmented and virtual reality 

that allow the teacher to support students' interest in learning, expand visibility in the 

lesson, help students explain complex material from any academic discipline, etc. 

The tools that help teachers create their teaching material are of particular 

importance, as they allow them to expand their possibilities in the implementation of 

their pedagogical ideas. The tool for creating such materials is the platform 

Metaverse (https://studio.gometa.io/). 

Mark Zuckerberg officially announced the Metaverse project in October 2021 

(https://mvs.org/). Many educators and researchers started providing several future 

agendas and implementation scenarios in their learning practices [2]. The increasing 

interest in the educational landscape may stem from a wide range of possibilities 

including the virtual space that offers real-like representations which is the social and 

methodical aspects of teaching and learning. 

Metaverse is a combination of the prefix çmetaè which implies transcending 

with the word çuniverseè which as regards a parallel or virtual environment linked to 

the physical world [3]. 

The variants of educational materials created on the platform Metaverse are: 

interactive stories and graphics, virtual museums, tests, didactic games, virtual 

laboratories, lesson scenarios, augmented objects for to provide clear expectations 

and explicit course learning goals to foster student success. It offers a safe and more 

cost-effective alternative for learners to practice and fail while learning. 

In addition, it is possible to assign tasks to students to create projects and 

presentations of their research on the platform, which will give an opportunity to 

form their digital skills, algorithmic thinking, ability to solve problems, etc. 

https://studio.gometa.io/
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As an example, we will give the result of work in Metaverse by 8th grade 

students of a general education institution, which was created during their 

participation in the educational project çPhysical capabilities of a personè (Fig. 1), 

which was conducted within the framework of the European Schoolnet international 

mass online course çSTEM for a general education institutionè 

(https://www.europeanschoolnetacademy.eu/). 

 

Fig. 1. An example of educational material created on the platform Metaverse 

by students for the museum of the human hand bones by a student during the 

implementation of the STEM project çPhysical capabilities of a personè 

Figure 1 shows a simple example created by a student using the Metaverse 

platform service to present his research material that is displayed on the project 

scheme as a serial connection of objects and rendered as a museum presentation of 

human hand bones. When the user scans the QR code through the smartphone, an 

object of augmented reality appears, when clicking on it, the next one appears, which 

explains the previous image. 

https://www.europeanschoolnetacademy.eu/
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Platform services allow the user to make many options for presenting their 

materials. For example, a teacher can create: tests with video and audio support with 

multiple-choice answers where one or more are correct; laboratory with successive 

steps of its implementation by students; demonstration of material that is difficult to 

show in real life such as, for example, a chemical reaction, Mitosis, etc. 

We invited teachers to use the Metaverse platform (18 teachers agreed to use 

the platform) to create personal teaching materials and to encourage students to make 

presentations of their research. Teachers, who used the platform in their pedagogical 

activities, evaluate the following statements using the Likert Scale method, i.e. they 

had to rank the effectiveness of their and studentsô activities - from ineffective (1 

point) to very effective (5 points): 

- students were happy to carry out research and show their presentations, 

which were created on the basis of the Metaverse platform; 

- teachers had the opportunity to implement their pedagogical ideas to 

improve the quality of teaching; 

- students' motivation to study increased; 

- students began to be more interested in the academic discipline; 

- the use of platforms for the creation of personalized educational materials 

with augmented and virtual reality will increase the quality of teaching. 

The result of a survey of teachers regarding the use of Metaverse platform for 

creating their materials is presented in Table 1. 

Table 1.  

The result of a survey of teachers regarding the use of platforms for creating 

their own materials 

Statements  Mean values of 

evaluation of teachers 

students were happy to carry out research and show their 

presentations, which were created on the basis of the 

Metaverse platform 

4,2 
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teachers had the opportunity to implement their 

pedagogical ideas to improve the quality of teaching 

4,8 

students' motivation to study increased 5 

students began to be more interested in the academic 

discipline 

4,6 

the use of platforms for the creation of personalized 

educational materials with augmented and virtual reality 

will increase the quality of teaching 

4,9 

Table 1 demonstrates that teachers believe that using platforms to create 

personal learning materials is an effective approach to teaching. 

Conclusions and prospects for further research. AR and VR platforms open up 

many new possibilities for teachersô pedagogical activities and student learning. 

It is advisable to use them when teaching students the most complex topics of 

various subjects and for training professional skills in various types of human 

activity. 

These tools significantly improve the educational process and students' 

perception of scientific material expand their opportunities for conducting research, 

laboratory work, etc. 
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USE OF AUGMENTED REALITY TECHNOLOGIES IN THE  CONDITIONS 
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Formulation of the problem. Modern realities of life make corrections in the 

teaching methods of today's pupils and students. Along with the development of 

information technologies and their integration into the educational process, in the 

conditions of Russian aggression, the safety of all participants in the educational 

process comes to the fore. In accordance with the Law of Ukraine "On Education" 

educational institutions are endowed with autonomy, and can independently, 

independently and responsibly make decisions on academic (educational), 

organizational, financial, personnel and other areas of activity carried out in the 

manner and within the limits determined by law. That is, educational institutions, 

taking into account the security situation in the region, choose the form of education 

themselves. The 2022-2023 academic year in most institutions of professional pre-

higher education began remotely with the subsequent transition to a mixed form of 

education. The question arises: how, under such conditions, it is possible to 

qualitatively form the general, key and subject competencies necessary for a modern 

person in his life. It is immersive technologies that have great potential in the 

formation of versatile competencies of the future graduate. In the conditions of 

distance and blended learning, a promising direction in the educational process is the 

use of augmented reality and virtual reality technologies, which help to digitalize 

institutions of professional higher education and allow real-time monitoring of 

learning. 
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Analysis of recent research and publications. Today, the issue of using 

immersive technologies in education is the subject of consideration by many 

scientists. In particular, augmented reality technologies in the educational process are 

researched by both domestic and foreign scientists (M.P. Bondarenko, Y.V. 

Yechkalo, O.I. Kovalchuk, S.G. Lytvynova, O.P. Pinchuk, I.Yu Pribytko, S.O. 

Semerikov, N.V. Soroko, etc.). Yes, S.M. Tsyrulnik notes that the possibilities of 

augmented reality are attractive to the modern generation and should improve the 

acquisition of professional competencies. The team of scientists: O.I. Kovalchuk, 

M.P. Bondarenko, A.H. Okhrey, I.Yu. Pribytko, E.M. Reshetnyk. (2020) in their 

study on the application of immersive technologies (virtual and augmented reality) in 

medical education and practice [2] concluded that the use of these technologies is 

appropriate in the medical field, given the daily use of the latest technologies in 

medical practice. In our opinion, the opinion of Yi scientists is important and 

promising. Georgiou, O. Tsivitanidou, C. Eckhardt, A. Ioannou, who claim that 

augmented reality helps students to study complex scientific concepts due to realistic 

graphics and visualization of scientific phenomena that students can hardly see in 

everyday life [4]. 

 The purpose of our study is to determine the features of using augmented reality 

technologies to improve the preparation of applicants for professional higher 

education in the context of distance and mixed learning. 

 Presenting main material. The learning experience during the "COVID-19" 

pandemic showed that there was a significant decrease in the level of knowledge, as 

well as a decrease in the interest of pupils and students in studying natural sciences 

(especially in the absence of access to educational laboratories and the impossibility 

of performing real experiments and experiments). The teacher is faced with the 

question: what technologies to choose, which of the latest technologies are currently 

available and effective tools in the formation of professional competencies and can 

improve the quality of educational services. According to N.A. Babina to implement 

these tasks, it is advisable to use immersive technologies of virtual and augmented 
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reality [1]. When using these technologies, the teacher needs to determine whether 

this use will be fragmented or complex: 

- to the individual stages of the lesson for the purpose of visualization; 

- for certain types of activities (performing virtual laboratory work); 

- in educational projects (virtual experiments, experimental tasks); 

- 3-D educational tours; 

- to solve quality problems, etc. 

 In the process of preparing for the use of immersive technologies in teaching, 

the teacher should familiarize himself with the existing applications of virtual and 

augmented reality (AR, VR). An analysis of actual applications of augmented reality 

in natural disciplines showed that the following applications are currently available 

for free use: 

- the BookVar mobile application (from KNP "Educational Agency of the City 

of Kyiv"), developed for natural sciences and mathematics, contains support 

for the entire school physics course (other disciplines are under development), 

available for review only in a test format; 

- ArBook mobile application, developed to support the teaching of natural 

sciences, mathematics, physical education, and contains an encyclopedia for 

students (under development); 

- the Electricity AR mobile application, which can be used when studying 

physics, electrical engineering; 

- PhET interactive simulations, University project 

of Colorado Boulder, a site developed in 2002 by Carl Wiman to create and 

use free interactive simulations in mathematics and the natural sciences; 

- GO-LAB virtual laboratory, which allows you to conduct scientific 

experiments remotely in an online environment. 

 ArBook, BookVar, Electricity AR applications must be installed on a mobile 

phone by downloading for free from the Play Store. BookVar - works if there is a 

paper or electronic version of the textbook. The ArBook mobile application supports 
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both 3-D models and AR technologies. For Electricity AR to work, you need to print 

maps that are freely available. To interact with the listed applications and sites with 

interactive simulations, access to the Internet is a prerequisite. 

 First-year students (specialties "Nursing", "Pharmacy. Industrial formation") 

Kirovograd Medical Professional College. E.I. Mukhin during the second semester 

2021-2022 participated in testing the augmented reality application BookVar and 

used other applications and virtual laboratories in the process of teaching 

physics. The results of the survey conducted among students showed that students are 

ready to use immersive technologies in education, and the majority of students noted 

that: 

- the use of immersive technologies increases motivation; 

- helps in understanding complex phenomena and theories; 

- these technologies are mobile (when obtaining knowledge, it is not required to 

be tied to a specific audience, city, country); 

- immersive technologies are indispensable for training applicants for education 

with special needs. 

Conclusions. The main goal of modern education is the training of successful, 

highly qualified, competitive specialists in demand on the labor market, able to 

effectively use the acquired educational competencies in their professional 

activities. In order to optimize the modern educational process, reduce the duration of 

preparation for classes, reduce the cost of teaching aids (the use of augmented reality 

applications, simulation virtual laboratories) in professional higher education, it is 

necessary to use modern immersive learning technologies that contribute to the 

integration of information technologies in various fields of science and technology 

and help form professional competencies. 

 Further research requires an analysis of the existing capabilities of vocational 

higher education institutions in the use of paid and free augmented and virtual reality 

applications in the educational process, as well as an analysis of the developed 
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methods for using immersive technologies and their impact on the quality of the 

knowledge gained by applicants for education. 
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improve the efficiency of knowledge acquisition, especially in conditions of remote 

and mixed learning. The use of the following AR applications in natural science 

classes was analyzed: ArBook, BookVar, Electricity AR and the 

PHET.COLORADO.EDU (http://phet.colorado.edu/) interactive platform with virtual 

simulations. The substantiation of the expediency of using augmented reality 

technologies in the context of remote and mixed learning is shown. 

Keywords: immersive learning technologies, augmented reality, AR 

applications, vocational higher education, distance and mixed learning. 
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ɺʀʂʆʈʀʉʊɸʅʅʗ ɿɸʉʆɹɯɺ ɼʆʇʆɺʅɽʅʆɰ ʈɽɸʃʔʅʆʉʊɯ ʋ 

ʇɯɼɻʆʊʆɺʎɯ ʇɽɼɸɻʆɻɸ 

ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʘʚʪʦʨʩʴʢʝ ʙʘʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʫ ʧʽʜʛʦʪʦʚʮʽ ʧʝʜʘʛʦʛʘ ʥʘ ʦʩʥʦʚʽ 

ʘʥʘʣʽʟʫ ʜʦʩʣʽʜʞʝʥʴ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ ʥʘʫʢʦʚʮʽʚ, ʷʢʽ ʨʦʟʛʣʷʜʘʶʪʴ AR 

ʷʢ ʩʫʯʘʩʥʠʡ ʟʘʩʽʙ ʥʘʚʯʘʥʥʷ. ɺʠʩʚʽʪʣʝʥʦ ʧʨʦʙʣʝʤʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʩʦʙʽʚ 
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ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʧʽʜʛʦʪʦʚʢʠ ʧʝʜʘʛʦʛʘ ʚ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ 

ʦʩʚʽʪʠ (ɿɺʆ). ɼʦʩʣʽʜʞʝʥʦ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ, ʟʦʢʨʝʤʘ ʡ ʟ ʝʣʝʤʝʥʪʘʤʠ 

ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 

014.09 ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ɯʥʬʦʨʤʘʪʠʢʘ).  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ɿʘʩʦʙʠ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ; ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ; 

ʪʝʭʥʦʣʦʛʽʾ AR, ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʚʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴ, ɯʂʊ. 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʇʨʦʙʣʝʤʘ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʨʠʯʠʥʝʥʘ ʚʽʜʩʫʪʥʽʩʪʶ ʫ 

ʚʽʪʯʠʟʥʷʥʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʩʪʦʨʽ ʘʜʘʧʪʦʚʘʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʠʩʪʝʤ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʜʣʷ ʨʦʟʨʦʙʢʠ ʽʥʪʝʨʘʢʪʠʚʥʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɺ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʠ ʟʫʧʠʥʠʤʦ ʫʚʘʛʫ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʟ ʤʝʪʦʶ ʚʽʟʫʘʣʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ. ʉʘʤʝ ʚʽʟʫʘʣʽʟʘʮʽʷ ʥʘʚʯʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟʫʤʦʚʣʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʚʨʘʭʫʚʘʥʥʷ ʢʦʛʥʽʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʫʯʘʩʥʦʛʦ ʧʦʢʦʣʽʥʥʷ, ʧʦʪʨʝʙʦʶ ʻʤʥʦʛʦ 

ʧʦʜʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ ʟʨʫʯʥʦʤʫ ʜʣʷ ʩʧʨʠʡʥʷʪʪʷ, ʨʦʟʫʤʽʥʥʷ, 

ʟʘʩʚʦʻʥʥʷ, ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ ʬʦʨʤʘʪʽ. 

ʄʝʪʘ ʩʪʘʪʪʽ. ʆʧʠʩʘʪʠ ʪʘ ʜʦʩʣʽʜʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ 

AR ʥʘ ʧʨʠʢʣʘʜʽ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ çʉʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽè ʜʣʷ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 014.09 ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ɯʥʬʦʨʤʘʪʠʢʘ). 

ɸʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʅʠʥʽ ʧʠʪʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʧʦʚʥʝʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ ʫ ʧʽʜʛʦʪʦʚʮʽ ʧʝʜʘʛʦʛʘ ʧʨʠʚʝʨʥʫʣʦ ʫʚʘʛʫ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ 

ʟʘʨʫʙʽʞʥʠʭ ʽ ʚʽʪʯʠʟʥʷʥʠʭ ʚʯʝʥʠʭ. ɺʘʛʦʤʠʡ ʚʥʝʩʦʢ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʘʥʘʣʽʟʫʶʪʴ ʚʽʪʯʠʟʥʷʥʽ ʜʦʩʣʽʜʥʠʢʠ 

ɺ. ɹʠʢʦʚ, ʊ. ɻʨʫʥʪʦʚa, ʖ. ɭʯʢaʣʦ, ʉ. ʉʝʤʝʨʽʢʦʚ, ɸ. ʉʪʨʶʢ, ɸ. ʇʽʢʽʣʴʥʠʢ. [1]. 

ʅ. ʈʘʰʝʚʩʴʢʘ, ʧʽʜʢʨʝʩʣʶʻ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʧʦʚʥʝʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ ʫ ʚʠʢʣʘʜʘʥʥʽ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ [2]. ɺ. ʉʦʣʦʚʡʦʚ, ɯ. ʄʽʥʪʽʡ 

ʢʦʥʩʪʘʪʫʶʪʴ, ʱʦ ʩʝʨʝʜ ʧʨʦʙʣʝʤ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʽʟ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʜʦʧʦʚʥʝʥʦʾ 
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ʨʝʘʣʴʥʦʩʪʽ ʚ ʦʩʚʽʪʫ, ʥʘʩʘʤʧʝʨʝʜ ʻ ʜʝʬʽʮʠʪ ʩʧʝʮʽʘʣʽʩʪʽʚ ʟ ʧʽʜʛʦʪʦʚʢʠ ʥʘʚʯʘʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʥʝʫʟʛʦʜʞʝʥʽ ʜʽʾ ʙʽʟʥʝʩʫ ʪʘ ʦʩʚʽʪʠ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ[3].  

ɸʢʪʠʚʥʽ ʧʦʰʫʢʠ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʚʝʜʫʪʴ ʽ ʟʘʨʫʙʽʞʥʽ ʚʯʝʥʽ. ʊʦʞ 

ʤʦʞʣʠʚʦʩʪʽ, ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʪʘ ʧʨʦʙʣʝʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚ 

ʦʩʚʽʪʽ ʜʦʩʣʽʜʞʫʶʪʴ ɺʫ ʍ. ʂ., ʉʽʣʴʚʽʷ ɺʝʥ-ʖʡ ʃʽ, ʉʽʥʴ ʁ ̔ʏʘʥʛ, 

ɼʞʠ ʏʦʥ ʃʷʥ.[4].  

ɼʦʩʣʽʜʞʝʥʥʷ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ ʚʯʝʥʠʭ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʥʦʚʽʪʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʩʪʚʦʨʝʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʢʦʥʪʝʥʪʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ AR/VR ʤʘʶʪʴ 

ʚʝʣʠʢʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʂʦʥʮʝʧʮʽʷ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ 

ʨʦʟʚʠʚʘʻʪʴʩʷ ʟ 1960-ʭ ʨʦʢʽʚ ʽ ʻ ʜʫʞʝ ʢʦʨʠʩʥʦʶ, ʧʦʪʫʞʥʦʶ ʽ ʧʝʨʩʧʝʢʪʠʚʥʦʶ, 

ʦʩʦʙʣʠʚʦ ʚ ʦʩʚʽʪʽ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʜʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ 

ʥʝ ʩʪʚʦʨʶʻ ʧʦʚʥʽʩʪʶ ʚʽʨʪʫʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʘ ʧʦʻʜʥʫʻ ʚʽʨʪʫʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʟ 

ʨʝʘʣʴʥʠʤ ʩʚʽʪʦʤ: ʜʦ ʨʝʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʢʦʨʠʩʪʫʚʘʯʘ ʜʦʜʘʶʪʴʩʷ ʚʽʨʪʫʘʣʴʥʽ 

ʦʙôʻʢʪʠ, ʷʢʽ ʟʤʽʥʶʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʡʦʛʦ ʜʽʡ. ɺʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴ ï ʮʝ 

ʩʝʨʝʜʦʚʠʱʝ, ʚ ʷʢʦʤʫ ʧʨʠʩʫʪʥʽʩʪʴ ʣʶʜʠʥʠ ʚ ʧʝʚʥʦʤʫ ʩʚʽʪʽ ʨʝʘʣʴʥʦʛʦ ʯʠ ʫʷʚʥʦʛʦ 

ʤʦʜʝʣʶʻʪʴʩʷ ʬʽʟʠʯʥʠʤ ʢʦʤʧôʶʪʝʨʦʤ. ɼʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ ï ʮʝ ʪʫʯʥʝ 

ʩʝʨʝʜʦʚʠʱʝ, ʩʪʚʦʨʝʥʝ ʰʣʷʭʦʤ ʧʦʻʜʥʘʥʥʷ ʦʙôʻʢʪʽʚ ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ ʪʘ ʜʘʥʠʭ, 

ʟʛʝʥʝʨʦʚʘʥʠʭ ʢʦʤʧôʶʪʝʨʦʤ. 

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʩʫʪʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʪʘ ʟʤʽʩʪʫ 

ʢʦʤʧʝʪʝʥʮʽʡ ʜʦʟʚʦʣʷʶʪʴ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚ 

ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʤʦʞʝ ʩʧʨʠʷʪʠ ʝʬʝʢʪʠʚʥʦʤʫ ʬʦʨʤʫʚʘʥʥʶ ʪʘʢʠʭ 

ʢʦʤʧʝʪʝʥʮʽʡ: ʦʩʦʙʠʩʪʽʩʥʦʾ, ʪʝʭʥʦʣʦʛʽʯʥʦʾ, ʩʝʥʩʦʨʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ, 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ, ʧʨʠʨʦʜʥʠʯʦ-ʝʢʦʣʦʛʽʯʥʦʾ, ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ, ʭʫʜʦʞʥʴʦʤʦʚʣʝʥʥʻʚʦʾ, 

ʤʠʩʪʝʮʴʢʦ-ʪʚʦʨʯʦʾ, ʮʠʬʨʦʚʦʾ ʪʦʱʦ. 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʦʧʦʚʥʝʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ ʜʣʷ ʥʘʚʯʘʣʴʥʠʭ ʮʽʣʝʡ: 
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ɼʣʷ ʨʦʟʨʦʙʢʠ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʽʩʥʫʻ ʙʘʛʘʪʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʤ ʟ ʷʢʠʭ ʩʪʘʥʦʤ ʥʘ 2018 ʨʽʢ, ʟʛʽʜʥʦ 

ʟ ʥʘʚʝʜʝʥʠʤ ʥʠʞʯʝ. 

Vuforia [5] ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʧʣʘʪʬʦʨʤ ʨʦʟʨʦʙʢʠ ʜʦʧʦʚʥʝʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ. SDK ʨʝʘʣʽʟʫʻ ʪʘʢʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ: ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʨʽʟʥʠʭ 

ʪʠʧʽʚ ʚʽʟʫʘʣʴʥʠʭ ʦʙôʻʢʪʽʚ (ʮʠʣʽʥʜʨ, ʢʦʨʦʙʢʘ, ʧʣʦʱʠʥʘ), ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʝʢʩʪʫ ʪʘ 

ʩʝʨʝʜʦʚʠʱʘ, VuMark (ʧʦʻʜʥʘʥʥʷ ʟʦʙʨʘʞʝʥʥʷ ʪʘ QR-ʢʦʜʫ). 

ɿ ʜʦʧʦʤʦʛʦʶ Vuforia Object Scanner ʚʠ ʤʦʞʝʪʝ ʩʢʘʥʫʚʘʪʠ ʪʘ ʩʪʚʦʨʶʚʘʪʠ 

ʦʙôʻʢʪʠ-ʤʘʨʢʝʨʠ. ʇʨʦʮʝʩ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʙʘʟʠ ʜʘʥʠʭ (ʣʦʢʘʣʴʥʦʛʦ ʘʙʦ ʭʤʘʨʥʦʛʦ ʩʭʦʚʠʱʘ). 

ʇʽʜʪʨʠʤʫʚʘʥʽ ʧʣʘʪʬʦʨʤʠ: Android, UWP, iOS, Unity Editor.  

Vuforia ʥʘʜʘʻ ʽʥʪʝʨʬʝʡʩʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʥʘ Java, C++, Objective-C ʽ .NET 

ʟʘʚʜʷʢʠ ʽʥʪʝʛʨʘʮʽʾ ʟ ʽʛʨʦʚʠʤ ʜʚʠʞʢʦʤ Unity. ʇʨʦʛʨʘʤʠ, ʱʦ ʩʪʚʦʨʝʥʽ 

ʧʣʘʪʬʦʨʤʦʶ Vuforia, ʩʫʤʽʩʥʽ ʟ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʧʨʠʩʪʨʦʾʚ, ʚʢʣʶʯʘʶʯʠ 

iPhone, iPad, Android ʚʝʨʩʽʾ 2.2 ʽ ʧʨʦʮʝʩʦʨʦʤ, ʧʦʯʠʥʘʶʯʠ ʟ ʘʨʭʽʪʝʢʪʫʨʠ ARM v6. 

ɯʥʰʽ ʙʝʟʢʦʰʪʦʚʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʨʦʟʨʦʙʢʠ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ 

ʚʢʣʶʯʘʶʪʴ ArUco, JavaCV, A-Frame, ApertusVR, ATOMIC Authoring Tool, 

Goblin XNA, GRATF, GeoAR, BeyondAR, Mangan, ARma, ʩʝʨʝʜ ʢʦʤʝʨʮʽʡʥʠʭ - 

8th Wall, Lay SDK, Scangine, Catchoom CraftAR AR SDK [6]. 

ʐʠʨʦʢʠʡ ʩʧʝʢʪʨ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʜʠʟʘʡʥʫ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ 

ʜʦʟʚʦʣʷʻ ʚʽʣʴʥʦ ʢʦʤʙʽʥʫʚʘʪʠ ʾʭ ʷʢ ʧʣʘʛʽʥʠ ʜʦ Unity, ʙʘʛʘʪʦʧʣʘʪʬʦʨʤʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʨʦʟʨʦʙʢʠ 2D- ʪʘ 3D-ʜʦʜʘʪʢʽʚ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ macOS X, 

Windows, ʪʘ Linux.  

ʇʨʦʛʨʘʤʠ ʥʘ ʦʩʥʦʚʽ Unity ʧʨʘʮʶʶʪʴ ʥʘ Microsoft Windows, macOS, Linux, 

Xbox One, Wii, Wii U, PlayStation 3, PlayStation 4, Vita, iOS, Android. 

ɸʥʘʣʽʟʫʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʨʦʙʦʪʠ ʟ ʚʠʙʦʨʫ 

ʥ̔ʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʚʠʚʯʝʥʥʷ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʦʪʨʠʤʫʻʤʦ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ 

ʚʠʩʥʦʚʢʽʚ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʩʧʽʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ Vuforia ʪʘ Unity. ʆʪʨʠʤʘʥʽ 
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ʨʦʟʨʦʙʢʠ ʧʨʦʧʦʥʫʶʪʴʩʷ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʨʽʟʥʠʭ ʤʦʙʽʣʴʥʠʭ ʧʣʘʪʬʦʨʤʘʭ, ʚ 

ʧʝʨʰʫ ʯʝʨʛʫ ʧʽʜ ʫʧʨʘʚʣʽʥʥʷʤ Android. 

ʅʘʤʠ ʨʦʟʨʦʙʣʝʥʦ ʬʘʢʫʣʴʪʘʪʠʚʥʠʡ ʢʫʨʩ çʉʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽè ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ. 

ɿʤʽʩʪ ʬʘʢʫʣʴʪʘʪʠʚʥʦʛʦ ʢʫʨʩʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʦʩʽʙʥʠʢʘ ʟ ʨʦʟʨʦʙʢʠ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚ Unity 2018. 

ɺʽʜʧʦʚʽʜʥʦ ʚ ʢʫʨʩ ʙʫʜʫʪʴ ʚʢʣʶʯʝʥʽ ʪʝʤʠ: 

ʊʝʤʘ 1. ʅʘʣʘʰʪʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚ Unity 3D; 

ʊʝʤʘ 2. ʈʦʟʨʦʙʢʘ ʧʨʦʝʢʪʫ ʟ ʟʘʩʦʙʘʤʠ ʛʝʦʧʦʟʠʮʽʦʥʫʚʘʥʥʷ; 

ʊʝʤʘ 3. ʈʦʟʨʦʙʢʘ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ Vuforia; 

ʊʝʤʘ 4. ʈʦʟʨʦʙʢʘ ʜʣʷ ʧʨʦʩʫʥʫʪʠʭ ʧʨʠʩʪʨʦʾʚ. 

ɼʘʥʘ ʨʦʟʨʦʙʢʘ ʤʘʻ ʥʘ ʤʝʪʽ ʜʦʧʦʤʦʛʪʠ ʤʘʡʙʫʪʥʽʤ ʧʝʜʘʛʦʛʘʤ ʚ ʦʨʛʘʥʽʟʘʮʽʾ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʬʦʨʤʫʚʘʥʥʽ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʫʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ ʟʜʦʙʫʚʘʯʽʚ 

ʦʩʚʽʪʠ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʢʫʨʩʫ çʉʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽè. ɼʠʜʘʢʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʤʽʩʪʠʪʴ ʟʘʚʜʘʥʥʷ 

ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʫʤʽʥʴ, ʨʦʟʚʠʪʦʢ ʫʚʘʛʠ, ʧʘʤôʷʪʽ, ʤʠʩʣʝʥʥʷ, 

ʝʤʦʮʽʡʥʦʛʦ ʽʥʪʝʣʝʢʪʫ; ʽʣʶʩʪʨʘʪʠʚʥʠʡ ʤʘʪʝʨʽʘʣ; ʜʠʜʘʢʪʠʯʥʽ ʽʥʪʝʨʘʢʪʠʚʥʽ ʚʧʨʘʚʠ 

ʪʘ ʩʪʦʨʽʥʢʠ ʟ ʜʦʧʦʚʥʝʥʦʶ ʨʝʘʣʴʥʽʩʪʶ. ʋʟʘʛʘʣʴʥʠʤʦ, ʱʦ ʤʝʪʦʜʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʦʜʘʪʢʽʚ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʜʦʩʠʪʴ ʧʨʦʩʪʘ. ɼʣʷ ʟʚʠʯʘʡʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚʩʝ, 

ʱʦ ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʨʦʙʦʪʠ ð ʮʝ ʤʦʙʽʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ʟ ʚʩʪʘʥʦʚʣʝʥʠʤ ʥʘ ʥʴʦʤʫ 

ʜʦʜʘʪʢʦʤ ʽ ʦʜʠʥ ʟ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ (ʢʥʠʛʘ, ʥʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ, ʜʠʜʘʢʪʠʯʥʠʡ 

ʤʘʪʝʨʽʘʣ ʪʦʱʦ), ʥʘ ʷʢʦʤʫ ʚʩʪʘʥʦʚʣʝʥʦ ʤʽʪʢʠ.  

ɺʠʩʥʦʚʢʠ ʡ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʦʙʦʢ. ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʙʣʝʤʠ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʧʝʜʘʛʦʛʽʚ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʡ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚ ʦʩʚʽʪʽ ʤʠ ʚʠʨʽʰʠʣʠ ʟʘʚʜʘʥʥʷ ʪʘ ʨʝʟʫʣʴʪʘʪʠ, 

ʫʟʘʛʘʣʴʥʝʥʥʷ ʷʢʠʭ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ, ʱʦ ʽʩʥʫʻ ʙʘʛʘʪʦ SDK ʜʣʷ 

ʨʦʟʨʦʙʢʠ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʧʨʦʚʽʜʥʠʤʠ ʻ Wikitude, ARKit, 

ARCore, Vuforia, DeepAR, Easy AR, Xzimg, ARtoolKit, ʷʢʽ ʻ ʙʝʟʢʦʰʪʦʚʥʠʤʠ ʜʣʷ 

ʥʝʢʦʤʝʨʮʽʡʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʐʠʨʦʢʠʡ ʩʧʝʢʪʨ ʽʥʩʪʨʫʤʝʥʪʽʚ ʨʦʟʨʦʙʢʠ 
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ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʜʦʟʚʦʣʷʻ ʚʽʣʴʥʦ ʢʦʤʙʽʥʫʚʘʪʠ ʾʭ, ʧʽʜʢʣʶʯʘʶʯʠ ʷʢ ʤʦʜʫʣʽ 

ʜʦ Unity, ʙʘʛʘʪʦʧʣʘʪʬʦʨʤʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʨʦʟʨʦʙʢʠ ʜʚʦ- ʪʘ ʪʨʠʚʠʤʽʨʥʠʭ 

ʧʨʦʛʨʘʤ. ɺʽʜʧʦʚʽʜʥʦ, ʪʝʭʥʦʣʦʛʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʦʙʨʘʥʠʤʠ IDE ʪʘ SDK. 

ʄʦʞʝʤʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʦʨʦʛʦʚʘʨʪʽʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʥʝ ʧʦʪʨʽʙʥʦ, ʜʦʩʪʘʪʥʴʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʤʘʨʪʬʦʥʠ ʘʙʦ ʧʣʘʥʰʝʪʠ ʟ ʙʝʟʢʦʰʪʦʚʥʦ ʚʩʪʘʥʦʚʣʝʥʠʤʠ 

ʧʨʦʛʨʘʤʘʤʠ. 
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Abstract. The article presents the author's vision of the possibilities of using 

augmented reality tools in teacher training based on the analysis of research by 

domestic and foreign scientists who consider AR as a modern means of learning. The 

problems of introducing augmented reality tools into the educational process of 

teacher training in higher education institutions are highlighted. The software for the 

creation and use of educational digital content, in particular with elements of 

augmented reality for the training of higher education applicants in the specialty 

014.09 Secondary education (Informatics), was studied. 

Keywords. augmented reality tools; educational process; AR technologies; 

digital technologies, virtual reality, ICT. 
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ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʇʨʠʨʦʜʥʽʡ ʰʣʷʭ ʧʽʟʥʘʥʥʷ ʩʚʽʪʫ ʜʠʪʠʥʦʶ ï ʮʝ 

ʜʽ.̫ ɼʠʪʠʥʘ ʱʦʩʴ ʨʦʙʠʪʴ ʽ ʜʠʚʠʪʴʩʷ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ. ɿʘʟʚʠʯʘʡ ʮʽ ʜʽʾ 

(ʝʢʩʧʝʨʠʤʝʥʪʠ) ʚʽʜʙʫʚʘʶʪʴʩʷ ʜʣʷ ʜʠʪʠʥʠ ʚ ʾʾ ʧʝʚʥʦʤʫ, ʚʘʞʣʠʚʦʤʫ ʽ ʮʽʢʘʚʦʤʫ 

ʜʣʷ ʥʝʾ ʢʦʥʪʝʢʩʪʽ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʚʦʨʦʪʥʽʡ ʟʚôʷʟʦʢ, ʚʠʩʦʢʘ 

ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʧʽʟʥʘʥʥʷ ʪʘ ʟʘʩʚʦʻʥʥʷ ʚʠʚʯʝʥʦʛʦ. ɺ ʰʢʦʣʽ, ʥʘʚʧʘʢʠ, ʜʠʪʠʥʽ 

ʧʨʦʧʦʥʫʶʪʴ ʜʣʷ ʚʠʚʯʝʥʥʷ ʤʘʪʝʨʽʘʣ ʧʦʟʘ ʮʠʤ ʢʦʥʪʝʢʩʪʦʤ. ʅʘʜʘʶʪʴ ʚʽʜʧʦʚʽʜʽ ʥʘ 

ʧʠʪʘʥʥʷ, ʷʢʽ ʜʠʪʠʥʘ ʥʝ ʩʪʘʚʠʣʘ. ɿʚʦʨʦʪʥʽʡ ʟʚôʷʟʦʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝ ʚ ʢʦʣʽ 

çʟʘʮʽʢʘʚʣʝʥʦʩʪʽè, ʘ ʢʦʣʽ çʬʦʨʤʘʣʴʥʠʭ ʦʮʽʥʦʢè, ʪʦʤʫ ʩʧʨʠʡʥʷʪʪʷ ʰʢʽʣʴʥʦʾ 

https://www.facebook.com/sensoramalab
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ʧʨʦʛʨʘʤʠ ʚʘʞʢʝ ʽ ʥʝ ʨʝʟʫʣʴʪʘʪʠʚʥʝ ʜʣʷ ʫʯʥʷ. 

ɿʛʽʜʥʦ [1] ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʦʟʨʽʟʥʷʪʠ ʪʝʨʤʽʥʠ ç̔ ʤʝʨʩʠʚʥʠʡè ʪʘ 

ç̔ ʤʝʨʩʽʡʥʠʡè. ɯʤʝʨʩʠʚʥʽʩʪʴ (ʚʽʜ ʘʥʛʣ. immersive ï çʩʪʚʦʨʶʻ ʝʬʝʢʪ ʧʨʠʩʫʪʥʦʩʪʽ, 

ʟʘʥʫʨʝʥʥʷè) ʨʦʟʫʤʽʻʪʴʩʷ ʷʢ ʩʧʦʩʽʙ ʩʧʨʠʡʥʷʪʪʷ, ʚʠʟʥʘʯʘʣʴʥʠʡ ʯʠʥʥʠʢ ʟʤʽʥʠ 

ʩʚʽʜʦʤʦʩʪʽ, ʫ ʩʚʽʪʽ ʻ ʚʘʞʣʠʚʠʤ ʽ ʯʘʩʪʠʤ ʦʙ'ʻʢʪʦʤ ʚʠʚʯʝʥʥʷ. ɯʤʝʨʩʽʡʥʽ (ʚʽʜ ʥʽʤ. 

Immersion ï çʟʘʥʫʨʝʥʥʷè) ʪʝʭʥʦʣʦʛʽʾ ʤʘʶʪʴ ʥʘ ʫʚʘʟʽ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʨʦʣʽ 

çʧʝʜʘʛʦʛʘ/ʥʘʩʪʘʚʥʠʢʘ/ʚʝʜʫʯʦʛʦè ʽ ʧʝʨʝʜʘʯʫ ʬʫʥʢʮʽʾ çʛʽʜʘè, ʧʝʨʝʩʪʘʚʣʷʶʯʠ 

ʘʢʮʝʥʪ ʥʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʙʘʛʘʪʦʤʦʜʘʣʴʥʦʛʦ ʨʝʘʣʴʥʦ-ʚʽʨʪʫʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʩʪʚʦʨʝʥʥʷ ʩʮʝʥʘʨʽʾʚ ʟʘʥʫʨʝʥʥʷ. ɻʽʜʦʤ ʜʣʷ ʩʝʙʝ ʩʘʤʦʛʦ (ʫ ʨʦʟʢʨʠʪʪʽ ʩʚʦʛʦ ʗ ʚ 

ʥʘʚʢʦʣʠʰʥʽʭ ʦʙʩʪʘʚʠʥʘʭ ʷʢ ʢʦʥʪʝʢʩʪʘʭ) ʚʠʷʚʣʷʻʪʴʩʷ ʦʩʦʙʘ, ʱʦ ʧʽʟʥʘʻ, ʘ 

ʧʝʜʘʛʦʛ/ʥʘʩʪʘʚʥʠʢ/ʚʝʜʫʯʠʡ ʧʽʜʪʨʠʤʫʶʪʴ ʡʦʛʦ, ʩʪʚʦʨʶʶʯʠ ʩʠʪʫʘʪʠʚʥʽ 

ʢʦʥʪʝʢʩʪʠ ʜʣʷ ʡʦʛʦ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ.  

ɹʫʜʝʤʦ ʨʦʟʫʤʽʪʠ ʧʽʜ ʽʤʝʨʩʽʡʥʠʤ ʧʽʟʥʘʚʘʣʴʥʠʤ ʝʢʩʧʝʨʠʤʝʥʪʦʤ, 

ʝʢʩʧʝʨʠʤʝʥʪ, ʷʢʠʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟ ̔ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʽʨʪʫʘʣʴʥʦʾ ʘʙʦ ʜʦʧʦʚʥʝʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ ʧʝʨʝʚʘʞʥʦ ʟʘ ʚʣʘʩʥʠʤ ʩʮʝʥʘʨʽʻʤ ʪʘ ʽʥʪʝʨʝʩʘʤʠ ʫʯʘʩʥʠʢʘ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʚʽʨʪʫʘʣʴʥʦʛʦ ʢʦʥʪʝʢʩʪʫ. 

ɻʽʧʦʪʝʟʘ. ʄʦʞʝʤʦ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ̔ ʤʝʨʩʽʡʥʠʡ ʧʽʟʥʘʚʘʣʴʥʠʡ 

ʝʢʩʧʝʨʠʤʝʥʪ (ɯʇɽ) ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʷʚʣʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʽʥʪʝʨʝʩʽʚ ʫ ʨʝʘʣʴʥʦʤʫ 

ʢʦʥʪʝʢʩʪʽ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʪʘ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɺ ʨʘʤʢʘʭ ʪʘʢʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʧʨʠʨʦʜʥʽʤ ʰʣʷʭʦʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʟʘʻʤʦʧʦʻʜʥʘʥʥʷ ʨʽʟʥʠʭ 

ʧʨʝʜʤʝʪʥʠʭ ʟʥʘʥʴ ʪʘ ʩʧʦʩʦʙʽʚ ʜʽʷʣʴʥʦʩʪʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʽʟʥʘʚʘʣʴʥʠʭ ʽʥʪʝʨʝʩʽʚ 

ʜʠʪʠʥʠ. 

ʄʝʪʘ ɯʇɽ ʟʘʥʫʨʠʪʠ ʜʠʪʠʥʫ ʫ ʩʝʨʝʜʦʚʠʱʝ, ʜʝ ʚʦʥʘ ʤʦʞʝ ʚʽʣʴʥʦ 

ʧʝʨʝʩʫʚʘʪʠʩʴ ʪʘ ʜʦʩʣʽʜʞʫʚʘʪʠ ʪʽ ʝʤʦʮʽʾ ʪʘ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʾʾ ʟʘʮʽʢʘʚʠʣʠ. ʆʩʥʦʚʥʠʡ 

ʢʘʥʘʣ ʩʧʨʠʡʥʷʪʪʷ ʚʽʟʫʘʣʴʥʠʡ. ʄʦʞʥʘ ʧʦʙʘʯʠʪʠ ʪʘ ʧʽʜʽʡʪʠ ʙʣʠʞʯʝ ʜʦ ʦʙôʻʢʪʘ, 

ʱʦ ʟʘʮʽʢʘʚʠʚ. ʋʩʽ ʦʙôʻʢʪʠ ʫ ʧʨʦʩʪʦʨʽ ʤʘʶʪʴ ʜʦʜʘʪʢʦʚʝ ʽʥʪʝʨʘʢʪʠʚʥʦ-

ʽʥʬʦʨʤʘʮʽʡʥʝ ʥʘʧʦʚʥʝʥʥʷ. ʗʢʱʦ ʘʢʪʦʨ ʜʠʚʠʪʴʩʷ ʥʘ ʦʙôʻʢʪ ʟ ʤʘʣʦʾ ʚʽʜʩʪʘʥʽ 

ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʯʘʩʫ, ʪʦ ʚʠʥʠʢʘʻ ʜʦʜʘʪʢʦʚʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʦʙôʻʢʪ. ʎʝ ʤʦʞʝ 

ʙʫʪʠ ʪʝʢʩʪ, ʩʭʝʤʘ, ʚʽʜʝʦ ʪʦʱʦ. ɿʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʤʦʞʥʘ çʚʟʷʪʠè ʦʙôʻʢʪ ʪʘ 
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ʜʦʩʣʽʜʞʫʚʘʪʠ ʡʦʛʦ ʪʨʠʚʠʤʽʨʥʫ ʤʦʜʝʣʴ. ɻʣʠʙʠʥʘ ʟʘʥʫʨʝʥʥʷ ʦʙʤʝʞʝʥʘ ʪʽʣʴʢʠ 

ʬʘʥʪʘʟʽʻʶ ʪʘ ʤʦʞʣʠʚʦʩʪʷʤʠ ʨʦʟʨʦʙʥʠʢʽʚ. ɼʫʞʝ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ɯʇɽ ʻ 

ʩʧʽʣʴʥʠʡ ʢʦʤʫʥʽʢʘʪʠʚʥʠʡ ʧʨʦʩʪʽʨ, ʘ ʩʘʤʝ: ʘʢʪʦʨʠ ʫ ʚʽʨʪʫʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ʙʘʯʘʪʴ ʦʜʠʥ ʦʜʥʦʛʦ; ʘʚʪʦʤʘʪʠʯʥʦ ʩʠʥʭʨʦʥʽʟʫʻʪʴʩʷ ʯʘʩ ʪʘ ʬʦʢʫʩ ʫʚʘʛʠ 

ʫʯʘʩʥʠʢʽʚ; ʢ̫ʱʦ ʜʝʢʽʣʴʢʘ ʘʢʪʦʨʽʚ ʟʫʩʪʨʽʣʠʩʴ ʚ ʧʝʚʥʦʤʫ ʤʽʩʮʽ ï ʮʝ ʦʟʥʘʯʘʻ, ʱʦ 

ʩʘʤʝ ʚʦʥʠ, ʩʘʤʝ ʚ ʮʝʡ ʯʘʩ ʩʬʦʢʫʩʦʚʘʥʽ ʥʘ ʮʴʦʤʫ ʧʨʦʩʪʦʨʽ, ʧʨʠ ʮʴʦʤʫ ʫʩʷ 

ʽʥʬʦʨʤʘʮʽʷ ʪʘ ʩʧʦʩʦʙʠ ʜʽʷʣʴʥʦʩʪʽ ʙʫʜʫʪʴ ʟʘʩʚʦʻʥʽ ʥʠʤʠ ʥʘʡʢʨʘʱʠʤ ʯʠʥʦʤ. ʎʷ 

ʩʠʪʫʘʮʽʷ ʧʦʪʝʥʮʽʡʥʦ ʩʧʨʠʷʪʣʠʚʘ ʜʣʷ ʚʟʘʻʤʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʧʝʨʝʭʦʜʫ ʟ 

ʚʽʨʪʫʘʣʴʥʦʛʦ ʫ ʨʝʘʣʴʥʠʡ ʧʨʦʩʪʽʨ, ʪʦʙʪʦ ʫʯʘʩʥʠʢʠ ʤʦʞʫʪʴ ʜʦʤʦʚʠʪʠʩʴ 

ʧʨʦʜʦʚʞʠʪʠ ʩʧʽʣʢʫʚʘʥʥʷ ʪʘ ʚʟʘʻʤʦʜʽʶ ʫ ʨʝʘʣʴʥʦʤʫ ʧʨʦʩʪʦʨʽ. ʅʝ ʦʙʦʚôʷʟʢʦʚʦ 

ʚʦʥʠ ʧʦʚʠʥʥʽ ʟʫʩʪʨʽʪʠʩʴ offline, ʘʣʝ ʚʦʥʠ ʤʦʞʫʪʴ ʢʦʞʥʠʡ ʩʘʤʦʩʪʽʡʥʦ 

ʧʨʦʜʦʚʞʠʪʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʫ ʨʝʘʣʴʥʦʤʫ ʧʨʦʩʪʦʨʽ ʟ ʬʽʟʠʯʥʠʤʠ ʦʙôʻʢʪʘʤʠ. 

ɺʽʨʪʫʘʣʴʥʽʡ ʧʨʦʩʪʽʨ ʜʫʞʝ ʟʨʫʯʥʠʡ ʜʣʷ ʢʦʤʫʥʽʢʘʮʽʾ, ʥʘʢʦʧʠʯʝʥʥʷ ʽ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ. ɸʢʪʦʨ ʚ ʧʨʦʩʪʦʨʽ ʤʦʞʝ ʧʦʙʘʯʠʪʠ ʽʩʪʦʨʽʶ ʚʽʜʚʽʜʫʚʘʥʥʷ ʧʨʦʩʪʦʨʫ 

ʽʥʰʠʤʠ ʫʯʘʩʥʠʢʘʤʠ, ʯʠʤ ʚʦʥʠ ʮʽʢʘʚʠʣʠʩʴ, ʥʘ ʩʢʽʣʴʢʠ ʚʦʥʠ ʛʦʪʦʚʽ ʜʦ 

ʢʦʤʫʥʽʢʘʮʽʾ, ʢ̫ʽ ʚ ʥʠʭ ʙʫʣʠ ʧʠʪʘʥʥʷ ʪʘ ʢ̫ʽ ʧʨʦʝʢʪʠ ʚʦʥʠ ʨʝʘʣʽʟʫʚʘʣʠ. 

ɼʣʷ ʢʦʥʢʨʝʪʠʟʘʮʽʾ ʙʫʜʝʤʦ ʚʚʘʞʘʪʠ, ʱʦ ʦʢʨʝʤʽ ɯʇɽ ʧʨʦʚʦʜʷʪʴʩʷ ʫ 

ʦʢʨʝʤʠʭ ɯʇɽ ʣʘʙʦʨʘʪʦʨʽʷʭ (ʜʘʣʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʢʦʨʦʯʝʥʥʷ çʣʘʙè). ɿʘʨʘʟ ʱʝ 

ʨʘʥʦ ʦʧʠʩʫʚʘʪʠ ʢʦʥʩʪʨʫʢʮʽʶ ɯʇɽ ʣʘʙʦʨʘʪʦʨʽʾ, ʘʣʝ ʤʦʞʝʤʦ ʧʝʨʝʣʽʯʠʪʠ ʩʢʣʘʜʦʚʽ 

ʥʘ ʷʢʽ ʜʦʮʽʣʴʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ. 

ʊʝʤʘʪʠʢʘ ï ʪʝʤʘʪʠʯʥʠʡ ʥʘʧʨʷʤ ʣʘʙʦʨʘʪʦʨʽʾ. ɿʘʟʚʠʯʘʡ ʦʧʠʩʫʻʪʴʩʷ 

ʥʘʟʚʦʶ. ʅʘʧʨʠʢʣʘʜ ʥʠʪʢʠ, ʧʘʧʽʨ, ʤʘʣʶʚʘʥʥʷ, ʢʝʨʘʤʠʢʘ, ʜʝʨʝʚʦ, ʤʝʪʘʣ, ʬʦʨʤʠ, 

ʪʦʱʦ). 

ʅʘʚʽʛʘʮʽʷ ï ʟʘʩʦʙʠ, ʩʧʦʩʦʙʠ, ʩʝʨʚʽʩʠ ʥʘʚʽʛʘʮʽʾ ʫ ʧʨʦʩʪʦʨʽ, ʢ̫ ʟʥʘʡʪʠ 

ʧʦʪʨʽʙʥʠʡ ʣʘʙ ʪʘ ʷʢ ʚ ʥʴʦʤʫ ʟʥʘʡʪʠ ʧʦʪʨʽʙʥʝ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʤʘʪʝʨʽʘʣʠ, 

ʽʥʩʪʨʫʢʮʽʾ ʪʘ ʽʥ., ʚʢʣʶʯʘʶʯʠ ʽ ʧʦʪʨʽʙʥʫ ʽʥʬʦʨʤʘʮʽʶ. ɼʦʮʽʣʴʥʦ ʨʦʟʨʦʙʠʪʠ 

ʩʪʘʥʜʘʨʪʥʽ ʜʣʷ ʚʩʴʦʛʦ ʧʨʦʩʪʦʨʫ ʚʽʟʫʘʣʴʥʽ ʟʥʘʢʠ. 

ɯʥʩʪʨʫʤʝʥʪʠ ï ʧʝʨʝʣʽʢ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʨʦʙʦʪʠ ʚ ʣʘʙʽ. 

ʄʘʪʝʨʽʘʣʠ ï ʧʝʨʝʣʽʢ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʨʦʙʦʪʠ ʚ ʣʘʙʽ. 
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ɸʢʪʦʨʠ ï ʩʫʙôʻʢʪʠ ʪʘ ʦʙôʻʢʪʠ ʚ ʣʘʙʽ ʱʦ ʚʠʢʦʥʫʶʪʴ ʧʝʚʥʽ ʨʦʣʽ ʪʘ ʬʫʥʢʮʽʾ. 

ʉʧʦʩʦʙʠ ʚʟʘʻʤʦʜʽʾ ï ʩʧʦʩʦʙʠ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʘʢʪʦʨʘʤʠ. 

ʉʧʦʩʦʙʠ ʜʽʷʣʴʥʦʩʪʽ ï ʱʦ ʽ ʷʢ ʘʢʪʦʨʠ ʤʦʞʫʪʴ ʨʦʙʠʪʠ ʚ ʮʽʡ ʣʘʙʽ, 

ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʦʙʤʝʞʝʥʥʷ. 

ʉʧʦʩʦʙʠ ʽʥʬʦʨʤʫʚʘʥʥʷ ï ʷʢʠʤ ʯʠʥʦʤ ʘʢʪʦʨʠ ʽʥʬʦʨʤʫʶʪʴ ʽʥʰʠʭ 

ʘʢʪʦʨʽʚ ʧʨʦ ʩʚʦʾ ʜʽʾ, ʟʘʧʠʪʠ, ʤʦʞʣʠʚʦʩʪʽ. 

ʂʝʡʩʠ ï ʥʘʙʽʨ ʦʢʨʝʤʠʭ ʢʝʡʩʽʚ ʜʽʷʣʴʥʦʩʪʽ ʚ ʣʘʙʽ. ɿʘʟʚʠʯʘʡ ʮʝ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʚʠʨʦʙʫ ʧʨʠ ʧʝʚʥʠʭ ʟʘʜʘʥʠʭ ʫʤʦʚʘʭ ʫ ʧʝʚʥʦʤʫ ʢʦʥʪʝʢʩʪʽ. ʂʝʡʩʠ 

ʤʦʞʫʪʴ ʥʘʜʘʚʘʪʠʩʴ ʫ ʚʠʛʣʷʜʽ ʚʽʜʝʦ, ʽʩʪʦʨʽʡ, ʯʝʢ ʣʠʩʪʽʚ. 

ɯʥʩʪʨʫʢʮʽʾ ï ʦʧʠʩ, ʚʽʜʝʦ ʪʘ ʘʫʜʽʦ ʱʦ ʽ ʷʢ ʨʦʙʠʪʠ ʧʨʘʚʠʣʴʥʦ.  

ʃʘʡʬʭʘʢʠ ï ʜʦʙʽʨʢʘ ʢʦʨʠʩʥʠʭ ʩʧʦʩʦʙʽʚ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ. 

ʇʦʧʝʨʝʜʞʝʥʥʷ ï ʘʚʪʦʤʘʪʠʯʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʦʚʽʜʦʤʣʝʥʥʷ (ʪʝʢʩʪ, 

ʧʽʢʪʦʛʨʘʤʠ, ʚʽʜʝʦ, ʘʫʜʽʦ) ʱʦʜʦ ʙʝʟʧʝʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʘʚʪʦʤʘʪʠʯʥʦ 

ʧʦʢʘʟʫʻʪʴʩʷ ʧʨʠ ʥʘʙʣʠʞʝʥʥʽ ʜʦ ʥʝʙʝʟʧʝʯʥʦʾ ʩʠʪʫʘʮʽʾ. 

ʌʦʢʫʩʫʚʘʥʥʷ ʫʚʘʛʠ ï ʘʚʪʦʤʘʪʠʯʥʽ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʷʢʽ ʬʦʢʫʩʫʶʪʴ ʫʚʘʛʫ 

ʘʢʪʦʨʘ ʥʘ ʚʘʞʣʠʚʠʭ ʨʝʯʘʭ, ʧʨʠ ʮʴʦʤʫ ʙʘʞʘʥʦ ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʘʜʘʧʪʠʚʥʦ 

ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʮʶ ʬʫʥʢʮʽʶ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʥʪʝʢʩʪʫ, ʢʦʤʧʝʪʝʥʦʩʪʽ ʘʢʪʦʨʘ, 

ʮʽʣʝʡ ʘʢʪʦʨʘ, ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ. 

ʉʢʽʣʟʠ ï ʧʝʨʝʣʽʢ ʪʘ ʦʧʠʩ ʩʢʽʣʟ, ʷʢʽ ʟʜʦʙʫʚʘʶʪʴʩʷ ʫ ʜʘʥʽʡ ʣʘʙʽ ʪʘ ʩʢʽʣʟʽʚ, 

ʷʢʽ ʚʞʝ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʧʦʯʘʪʢʫ ʨʦʙʦʪʠ ʚ ʣʘʙʽ. 

ʇʽʟʥʘʚʘʣʴʥʽ ʪʨʘʻʢʪʦʨʽʾ ï ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʪʨʘʻʢʪʦʨʽʾ ʦʩʚʦʻʥʥʷ ʣʘʙʠ ʪʘ 

ʟʜʦʙʫʪʪʷ ʧʝʚʥʠʭ ʩʢʽʣʟ, ʘ ʩʘʘʤʝ: ʜʝ ʽ ʷʢ ʮʽ ʪʨʘʻʢʪʦʨʽʾ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʟ ʰʢʽʣʴʥʠʤʠ 

ʧʨʝʜʤʝʪʘʤʠ, ʥʘʫʢʘʤʠ ʪʘ ʩʬʝʨʦʶ ʧʨʘʮʽ. 

ʇʠʪʘʥʥʷ ï ʢʦʥʪʝʢʩʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʜʦ ʘʢʪʦʨʽʚ ʘʙʦ ʚʽʜ ʘʢʪʦʨʽʚ.  

ɺʽʜʧʦʚʽʜʽ ï ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ ʘʢʪʦʨʽʚ. 

ɺʠʩʪʘʚʢʠ ï ʚʠʩʪʘʚʢʠ ʨʦʙʽʪ ʘʢʪʦʨʽʚ ʫ ʣʘʙ̔, ʛʦʣʦʩʫʚʘʥʥʷ, ʦʙʛʦʚʦʨʝʥʥʷ. 

ɺʠʢʣʠʢʠ ï ʚʠʢʣʠʢʠ ʜʣʷ ʘʢʪʦʨʽʚ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ï ʧʨʠʢʣʘʜʠ ʜʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʢʽʣʟʠ  ʪʘ ʚʠʨʦʙʠ ʣʘʙʠ. 

ʉʧʽʣʴʥʦʪʠ ï ʧʝʨʝʣʽʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʣʘʙʠ ʟ ʤʦʞʣʠʚʽʩʪʶ 
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ʧʦʰʫʢʫ/ʬʽʣʴʪʨʫʚʘʥʥʷ ʟʘ ʨʽʟʥʠʤʠ ʦʟʥʘʢʘʤʠ (ʨʦʣʴ, ʨʽʚʝʥʴ ʢʚʘʣʽʬʽʢʘʮʽʾ, ʫʯʘʩʥʠʢ 

ʧʨʦ̒ʢʪʽʚ, ʫʯʘʩʥʠʢ ʧʝʚʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʛʨʫʧʠ ʪʘ ʽʥ.). 

ɺʠʨʦʙʥʠʢʠ, ʧʦʩʪʘʯʘʣʴʥʠʢʠ, ʧʨʦʜʘʚʮʽ ï ʚʠʨʦʙʥʠʢʠ ʽʥʩʪʨʫʤʝʥʪʽʚ, 

ʤʘʪʝʨʽʘʣʽʚ ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʣʘʙʽ. ɺʦʥʠ ʤʦʞʫʪʴ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʧʨʝʜʩʪʘʚʠʪʠ 

ʩʚʦʶ ʧʨʦʜʫʢʮʽʶ ʚ ʢʦʥʪʝʢʩʪʽ. 

ʅʘʜʘʚʘʯʽ ʧʦʩʣʫʛ ï ʧʦʪʨʽʙʥʠʭ ʘʙʦ ʩʫʤʽʩʥʠʭ ʟ ʜʽʷʣʴʥʽʩʪʶ ʚ ʣʘʙʽ.  

ʇʨʦʧʦʥʫʻʪʴʩʷ, ʱʦ ʢʦʞʥʠʡ ʝʣʝʤʝʥʪ ʢʦʥʩʪʨʫʢʮʽʾ çʧʨʦʛʨʘʤʫʻʪʴʩʷè ʷʢ ʚ 

ʦʙôʻʢʪʥʦ ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʧʨʦʛʨʘʤʫʚʘʥʥʽ, ʘ ʩʘʘʤʝ ʻ ʤʝʪʦʜʠ, ʚʣʘʩʪʠʚʦʩʪʽ, 

ʥʘʩʣʽʜʫʚʘʥʥʷ. ʊʦʜʽ, ʥʘʧʨʠʢʣʘʜ, ʫʩʽ ʽʥʩʪʨʫʤʝʥʪʠ ʦʧʠʩʫʶʪʴʩʷ ʟʘ ʧʝʚʥʠʤ 

ʽʻʨʘʨʭʽʯʥʠʤ ʰʘʙʣʦʥʦʤ ʟ ʤʦʞʣʠʚʽʩʪʶ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ. 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ.  

ɯʤʝʨʩʽʡʥʽ ʧʽʟʥʘʚʘʣʴʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʤʘʶʪʴ ʚʠʩʦʢʠʡ ʦʩʚʽʪʥʽʡ ʧʦʪʝʥʮʽʘʣ. 

ɻʦʣʦʚʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ʮʝ ʚʠʷʚʣʝʥʥʷ ʽ ʧʨʦʷʚ ʽʥʪʝʨʝʩʽʚ  ʫʯʥʽʚ  ʚ ʫʤʦʚʘʭ ʨʽʟʥʠʭ 

ʢʦʥʪʝʢʩʪʽʚ. ʆʜʥʦʯʘʩʥʦ ʥʘʧʨʘʮʴʦʚʫʶʪʴʩʷ ʷʢ Hard Skills ʪʘʢ ʽ Soft Skills.  

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʠʡ ʜʣʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ 

ʥʘʚʯʘʣʴʥʠʭ ʩʠʪʫʘʮʽʡ ʪʘ ʦʙʩʪʘʚʠʥ (ʰʢʽʣʴʥʘ, ʧʦʟʘʰʢʽʣʴʥʘ, ʜʦʜʘʪʢʦʚʘ, ʩʘʤʦʩʪʽʡʥʘ 

ʦʩʚʽʪʘ). 

ɸʚʪʦʨʠ ʧʣʘʥʫʶʪʴ ʜʦ ʟʘʢʽʥʯʝʥʥʷ 2022 ʨʦʢʫ ʩʚʦʨʠʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ 

ʧʨʦʩʪʽʨ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʽʤʝʨʩʽʡʥʠʭ ʧʽʟʥʘʚʘʣʴʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ. ɿʘʧʨʦʰʫʻʤʦ 

ʧʨʠʻʜʥʘʪʠʩʷ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʄʝʪʦʜʠʢʘ ʩʢʣʘʜʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʽʤʝʨʩʽʡʥʠʭ ʝʢʩʢʫʨʩʽʡ. (ʉʘʤʦ)ʦʩʚʽʪʘ 

ʧʦʟʘ ʰʢʦʣʦʶ ʜʦʚʞʠʥʦʶ ʫ ʞʠʪʪʷ - ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ. 

ʂʫʟʴʤʽʥʦʚ ʈ.ɯ., ʂʫʜʨʷʚʮʝʚʘ ʂ.ʃ. 2022 ʈʫʢʦʧʠʩ.  
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IMMERSION RESEARCH EXPERIMENTS  

 

Abstract. The concept of immersion research experiments is considered. 

Arguments regarding the expediency of use in educational activities are presented. 

The elements of virtual laboratory design are enumerated. Can be used in schools and 

extracurriculars. Especially suitable for unschoolers. 

Keywords: immersion research experiments, unschoolers, laboratory, VR, 

AR. 

 

 

 

 

 

 

 

 

 

 

https://www.facebook.com/sensoramalab


 

 

  

ɯʄɽʈʉʀɺʅɯ ʊɽʍʅʆʃʆɻɯɰ ɺ ʆʉɺɯʊɯ 42 

 

ʋɼʂ 004.5:159.9.93; 37.01  

ɹʫʨʦʚ ʆ. ʖ., ʃʠʪʚʠʥʦʚʘ ʉ.ɻ.,  

ɯʥʩʪʠʪʫʪ ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʚʽʪʠ ʅɸʇʅ ʋʢʨʘʾʥʠ, 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʇʈʆɹʃɽʄʀ ɹɽɿʇɽʂʀ ʇʈʀ ɺʀʂʆʈʀʉʊɸʅʅɯ ʉʀʅʊɽʊʀʏʅʆɻʆ 

ʅɸɺʏɸʃʔʅʆɻʆ ʉɽʈɽɼʆɺʀʑɸ  

  

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ.  

ɿʘ ʜʘʥʠʤʠ ɺʩʝʩʚʽʪʥʴʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʬʦʨʫʤʫ [1]: 

ï ʛʣʦʙʘʣʴʥʘ ʥʝʨʽʚʥʽʩʪʴ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʪʨʠʚʘʣʦʩʪʽ ʘ ʪʘʢʦʞ ʷʢʦʩʪʽ ʥʘʚʯʘʥʥʷ. 

ʂʨʽʤ ʪʦʛʦ, ʟʘʢʨʠʪʪʷ ʰʢʽʣ ʯʝʨʝʟ ʧʘʥʜʝʤʽʶ COVID-19 ʧʨʠʟʚʝʣʦ ʜʦ ʚʪʨʘʪʠ 

ʥʘʚʯʘʥʥʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʧʦʥʘʜ ʧʽʚʨʦʢʫ, ʱʦ, ʟʘ ʧʨʦʛʥʦʟʘʤʠ, ʧʨʠʟʚʝʜʝ ʜʦ 

ʟʥʠʞʝʥʥʷ ʜʦʭʦʜʽʚ ʟʘ ʚʩʝ ʞʠʪʪʷ ʥʘ 3,9% ʽ ʚʪʨʘʪʠ ʜʦ 17 ʪʨʠʣʴʡʦʥʽʚ ʜʦʣʘʨʽʚ ʫ 

ʚʩʴʦʤʫ ʩʚʽʪʽ; 

ï 1 ʜʦʣʘʨ ʉʐɸ ʽʥʚʝʩʪʠʮʽʾ ʚ ʦʩʚʽʪʫ ʜʠʪʠʥʠ ʧʨʠʥʦʩʠʪʴ ʜʦ 5 ʜʦʣʘʨʽʚ 

ʧʨʠʙʫʪʢʫ ʟʘ ʚʩʝ ʞʠʪʪʷ. ɼʦʜʘʪʢʦʚʠʡ ʨʽʢ ʦʩʚʽʪʠ ʚ ʩʝʨʝʜʥʴʦʤʫ ʦʟʥʘʯʘʻ ʚʠʱʽ 

ʟʘʨʦʙʽʪʢʠ ʟʘ ʚʩʝ ʞʠʪʪʷ ʥʘ 9,2% ʘ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʽ ʥʘ 15%. ʇʨʠʙʫʪʢʠ ʚ 

ʢʨʘʾʥʘʭ ʟ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʜʦʭʦʜʫ ʥʘʚʽʪʴ ʚʠʱʽ, ʥʽʞ ʫ ʢʨʘʾʥʘʭ ʟ ʚʠʱʠʤ ʨʽʚʥʝʤ 

ʜʦʭʦʜʫ; 

ï ʛʣʦʙʘʣʴʥʝ ʧʦʢʨʘʱʝʥʥʷ ʩʧʨʦʤʦʞʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʩʧʽʣʴʥʦ ʚʠʨʽʰʫʚʘʪʠ 

ʧʨʦʙʣʝʤʠ ʜʦ ʩʝʨʝʜʥʴʦʛʦ ʨʽʚʥʷ 10 ʥʘʡʙʽʣʴʰ ʫʩʧʽʰʥʠʭ ʢʨʘʾʥ ʤʦʞʝ ʟʙʽʣʴʰʠʪʠ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʚʽʪʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʥʘ ʜʦʜʘʪʢʦʚʽ 2,54 ʪʨʠʣʴʡʦʥʘ ʜʦʣʘʨʽʚ; 

ï ʚ ʘʙʩʦʣʶʪʥʦʤʫ ʚʠʨʘʞʝʥʥʽ ʥʘʡʙʽʣʴʰʝ ʚʠʛʨʘʶʪʴ ɭʚʨʦʧʘ ʪʘ ʇʽʚʜʝʥʥʘ ɸʟʽʷ, 

ʜʝ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʙʽʣʴʰʠʪʴʩʷ ʥʘ 0,51 ʪʨʠʣʴʡʦʥʘ ʜʦʣʘʨʽʚ ʉʐɸ ʪʘ 0,46 

ʪʨʠʣʴʡʦʥʘ ʜʦʣʘʨʽʚ ʚʽʜʧʦʚʽʜʥʦ; 

ï ʩʝʢʪʦʨ ʦʩʚʽʪʠ ʜʘʻ ʪʘʢʦʞ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʨʦʙʦʯʠʭ ʤʽʩʮʴ. ʋ ʪʦʡ 

ʯʘʩ ʷʢ ʟʘʨʘʟ ʫ ʩʚʽʪʽ ʧʨʘʮʶʻ 85 ʤʽʣʴʡʦʥʽʚ ʫʯʠʪʝʣʽʚ, ʫ ʥʘʡʙʣʠʞʯʽ ʨʦʢʠ ʧʦʪʨʽʙʥʦ 

ʙʫʜʝ ʥʘʡʥʷʪʠ ʱʝ 69 ʤʽʣʴʡʦʥʽʚ ʫʯʠʪʝʣʽʚ, ʱʦʙ ʜʦʩʷʛʪʠ ʎʽʣʽ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ 

ʆʆʅ ç4: ʗʢʽʩʥʘ ʦʩʚʽʪʘè. 
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ʇʘʥʜʝʤʽʷ ʟʥʘʯʥʦ ʫʩʢʣʘʜʥʠʣʘ ʟʚʠʯʥʠʡ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʫ ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥ, 

ʧʨʦʪʝ ʚʦʥʘ ʥʝʩʧʦʜʽʚʘʥʦ ʩʧʨʠʯʠʥʠʣʘ ʪʝ, ʱʦ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʥʝʟʘʧʣʘʥʦʚʘʥʽ 

ʽʥʚʝʩʪʠʮʽʾ ʚ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʧʦʣʝʛʰʫʶʪʴ ʥʦʚʽ ʮʠʬʨʦʚʽ ʪʘ ʚʽʨʪʫʘʣʴʥʽ ʩʧʦʩʦʙʠ 

ʨʦʙʠʪʠ ʙʘʛʘʪʦ ʨʝʯʝʡ, ʱʦ ʨʘʥʽʰʝ ʨʦʙʠʣʠ ʪʨʘʜʠʮʽʡʥʠʤ ʰʣʷʭʦʤ [2]. ɿʦʢʨʝʤʘ, 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʪʝʭʥʦʣʦʛʽʾ ʜʦʧʦʚʥʝʥʦʾ (AR) ʽ ʚʽʨʪʫʘʣʴʥʦʾ (VR) ʨʝʘʣʴʥʦʩʪʽ 

ʚʞʝ ʜʘʚʥʦ ʦʙʽʮʷʶʪʴ ʥʘʩʠʯʝʥʠʡ ʽ ʢʦʨʠʩʥʠʡ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʽ ʛʨʫʧʦʚʠʡ ʜʦʩʚʽʜ [3], 

ʧʘʥʜʝʤʽʷ ʟʥʘʯʥʦ ʧʨʠʩʢʦʨʠʣʘ ʨʦʟʚʠʪʦʢ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʫ ʙʘʛʘʪʴʦʭ 

ʩʬʝʨʘʭ, ʚʢʣʶʯʘʶʯʠ ʙʽʟʥʝʩ, ʦʩʚʽʪʫ, ʤʝʜʠʯʥʫ ʧʽʜʛʦʪʦʚʢʫ ʪʘ ʧʨʘʢʪʠʢʫ, 

ʧʦʚʩʷʢʜʝʥʥʝ ʞʠʪʪʷ ʪʘ ʢʫʣʴʪʫʨʥʠʡ ʜʦʩʚʽʜ. ʂʨʽʤ ʩʪʠʤʫʣʶʚʘʥʥʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʾ, ʧʨʠʩʢʦʨʝʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʯʘʣʦ ʟʤʽʥʶʚʘʪʠ ʫʷʚʣʝʥʥʷ ʧʨʦ ʾʾ 

ʧʨʠʡʥʷʪʥʽʩʪʴ ʟʘʛʘʣʦʤ ʽ, ʟʦʢʨʝʤʘ, ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʫ ʦʩʦʙʠʩʪʠʤ ʚʟʘʻʤʦʜʽʷʤ, ʷʢʽ 

ʽʥʘʢʰʝ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʨʦʛʠʤʠ ʪʘ ʥʝʟʨʫʯʥʠʤʠ ʘʙʦ ʤʘʪʠ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ [4]. 

ʍʦʯʘ ʪʝʭʥʦʣʦʛʽʾ ʩʘʤʽ ʧʦ ʩʦʙʽ ʥʝ ʧʨʠʟʚʝʜʫʪʴ ʜʦ ʢʨʘʱʦʾ ʷʢʦʩʪʽ ʦʩʚʽʪʠ, 

ʜʦʩʷʛʥʝʥʥʷ ʚ ʦʩʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʷʭ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʙʽʣʴʰ ʽʥʢʣʶʟʠʚʥʦʤʫ 

ʥʘʚʯʘʥʥʶ, ʟʘʩʥʦʚʘʥʦʤʫ ʥʘ ʥʘʚʠʯʢʘʭ, ʽ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʚʜʦʩʢʦʥʘʣʝʥʥʶ ʦʩʚʽʪʥʽʭ 

ʧʨʦʮʝʩʽʚ, ʥʘʩʘʤʧʝʨʝʜ, ʚ ʢʦʥʪʝʢʩʪʽ ʥʘʚʯʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ [5]. ʂʨʽʤ ʪʦʛʦ, 

ʽʥʚʝʩʪʠʮʽʾ ʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʚʯʘʥʥʷ ʤʦʞʫʪʴ 

ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʽʡʢʽʩʪʴ ʩʠʩʪʝʤ ʦʩʚʽʪʠ ʜʣʷ ʧʨʦʪʠʩʪʦʷʥʥʷ ʧʦʪʝʥʮʽʡʥʠʤ ʤʘʡʙʫʪʥʽʤ 

ʧʦʪʨʷʩʽʥʥʷʤ, ʪʘʢʠʤ ʷʢ ʧʘʥʜʝʤʽʷ COVID-19. 

ʅʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʯʘʩʪʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʥʝʦʯʽʢʫʚʘʥʠʭ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ, 

ʪʘʢʠʭ ʷʢ ʜʝʷʢʽ ʩʫʩʧʽʣʴʥʽ ʧʨʦʙʣʝʤʠ, ʷʢʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ. 

ɿʽ ʰʚʠʜʢʠʤ ʨʦʟʚʠʪʢʦʤ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʪʝʭʥʦʣʦʛʽʡ AR ʽ VR ʚʞʝ ʤʦʞʥʘ ʚʠʟʥʘʪʠ 

ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʜʝʷʢʠʭ ʥʝʩʧʦʜʽʚʘʥʠʭ ʽ ʫʥʽʢʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʪʘ 

ʙʝʟʧʝʢʠ. ʈʘʜʘ ʛʣʦʙʘʣʴʥʦʛʦ ʤʘʡʙʫʪʥʴʦʛʦ ɺʩʝʩʚʽʪʥʴʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʬʦʨʫʤʫ ʟ 

ʜʦʧʦʚʥʝʥʦʾ ʪʘ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʩʪʚʦʨʝʥʘ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʪʘ ʫʩʫʥʝʥʥʷʤ 

ʤʦʞʣʠʚʠʭ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ.  

ʄʝʪʘ ʨʦʙʦʪʠ: ʘʥʘʣʽʟ ʯʠʥʥʠʭ ʪʘ ʦʯʽʢʫʚʘʥʠʭ ʥʝʙʝʟʧʝʯʥʠʭ ʚʧʣʠʚʽʚ 

ʩʠʥʪʝʪʠʯʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʟʜʦʙʫʚʘʯʽʚ ʟʥʘʥʴ.  
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ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʙʘʛʘʪʦ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (ɯʂʊ) ʧʦʢʘʟʘʣʠ ʥʝʦʜʥʦʟʥʘʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʱʦʜʦ 

ʨʝʟʫʣʴʪʘʪʽʚ ʬʦʨʤʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʟ ʾʭ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ [1], 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʩʧʨʘʚʜʽ ʥʘʚʯʘʻ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʛʨʘʤʦʪʥʦʩʪʽ, ʷʢʘ ʩʘʤʘ ʧʦ 

ʩʦʙʽ ʻ ʚʘʞʣʠʚʦʶ ʥʘʚʠʯʢʦʶ ʜʣʷ ʨʦʙʦʪʠ ʫ ʤʘʡʙʫʪʥʴʦʤʫ. ʑʦ ʙʽʣʴʰ ʚʘʞʣʠʚʦ, 

ʝʢʨʘʥʠ ʪʘ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʝʧʝʨ ʩʪʘʣʠ ʧʦʩʪʽʡʥʦʶ ʨʠʩʦʶ ʧʦʚʩʷʢʜʝʥʥʦʛʦ 

ʞʠʪʪʷ ʙʘʛʘʪʴʦʭ ʜʽʪʝʡ ï ʽ, ʦʪʞʝ, ʾʭ ʦʩʚʽʪʥʴʦʛʦ ʪʘ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʎʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʮʽʥʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʫ ʨʦʟʚʠʪʢʫ ʜʠʪʠʥʠ ʟ 

ʧʝʨʰʠʭ ʨʦʢʽʚ ʞʠʪʪʷ. ɺʘʞʣʠʚʦ ʫʥʠʢʘʪʠ ʩʠʪʫʘʮʽʡ, ʫ ʷʢʠʭ ʜʽʪʠ ʩʪʘʶʪʴ ʧʘʩʠʚʥʠʤʠ 

ʦʜʝʨʞʫʚʘʯʘʤʠ ʬʘʢʪʽʚ, ʟʘʣʠʰʘʶʯʠ ʤʝʥʰʝ ʤʽʩʮʷ ʜʣʷ ʪʚʦʨʯʦʩʪʽ, ʦʩʦʙʠʩʪʦʾ ʫʯʘʩʪʽ, 

ʚʟʘʻʤʦʜʽʾ ʚ ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽ ʪʘ ʛʨʽ. ʅʘʚʯʘʥʥʷ, ʷʢʝ ʧʝʨʝʜʙʘʯʘʻ ʯʘʩ ʫ ʢʣʘʩʽ ʙʝʟ 

ʨʦʟʚʠʪʢʫ ʘʥʘʣʽʪʠʯʥʠʭ, ʤʽʨʢʫʚʘʣʴʥʠʭ, ʩʦʮʽʘʣʴʥʠʭ ʽ ʝʤʦʮʽʡʥʠʭ ʥʘʚʠʯʦʢ ʤʘʶʪʴ 

ʦʙʤʝʞʝʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʦʩʦʙʣʠʚʦ ʟ ʧʦʛʣʷʜʫ ʨʠʥʢʫ ʨʦʙʦʯʦʾ ʩʠʣʠ [6]. 

ʂʨʽʤ ʪʦʛʦ, ʥʘʫʢʠ ʧʨʦ ʥʘʚʯʘʥʥʷ ʩʣʽʜ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚ ʤʽʨʫ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ 

ʦʩʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʥʝ ʣʠʰʝ ʧʦʰʠʨʝʥʥʷ ʪʘ ʜʦʩʪʫʧ ʜʦ 

ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ, ʘʣʝ ʡ ʧʽʜʪʨʠʤʫʚʘʪʠ ʾʭ ʷʢʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ [7].  

ɿʘʚʜʷʢʠ ʜʦʜʘʪʢʦʚʠʤ ʮʽʣʴʦʚʠʤ ʽʥʚʝʩʪʠʮʽʷʤ ʫ ʩʚʽʪʽ ʥʦʚʽ ʦʩʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ï 

ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʥʘʚʯʘʥʥʷʤ ʚʯʠʪʝʣʽʚ ʪʦʤʫ, ʷʢ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ 

ʧʽʜʪʨʠʤʢʠ ʽʥʥʦʚʘʮʽʡʥʦʾ ʧʝʜʘʛʦʛʽʢʠ, - ʤʦʞʫʪʴ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʙʝʟʣʽʯ ʧʝʨʝʚʘʛ, ʘ 

ʪʘʢʦʞ ʝʢʦʥʦʤʽʯʥʫ ʪʘ ʬʽʥʘʥʩʦʚʫ ʚʽʜʜʘʯʫ. ʅʘʧʨʠʢʣʘʜ, ʚʠʜʽʣʷʶʪʴ ʧôʷʪʴ ʦʩʥʦʚʥʠʭ 

ʩʬʝʨ ʦʩʚʽʪʠ, ʦʩʦʙʣʠʚʦ ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ: 

Å ʇʦʚʩʶʜʥʠʡ ʜʦʩʪʫʧ. 

Å ʉʧʽʚʧʨʘʮʷ ʪʘ ʩʧʽʣʢʫʚʘʥʥʷ. 

Å ʈʦʟʰʠʨʝʥʘ ʨʝʘʣʴʥʽʩʪʴ.  

Å ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ. 

Å ɹʣʦʢʯʝʡʥ.  

ʆʜʥʘʢ, ʟ ʣʶʜʩʴʢʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʦʜʠʥ ʧʨʦʨʠʚ ʚʠʜʽʣʷʻʪʴʩʷ ʥʘʜ ʫʩʽʤʘ ʽʥʰʠʤʠ: 

ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʰʠʨʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ XR. ɺ ʷʢʦʩʪʽ ʥʘʩʪʫʧʥʦʛʦ ʧʦʢʦʣʽʥʥʷ 
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ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʣʘʪʬʦʨʤ, ʚʦʥʠ ʚʢʣʶʯʘʶʪʴ ʚʽʨʪʫʘʣʴʥʫ ʨʝʘʣʴʥʽʩʪʴ, ʜʦʧʦʚʥʝʥʫ 

ʨʝʘʣʴʥʽʩʪʴ ʪʘ ʽʥʪʝʨʬʝʡʩʠ ʤʦʟʦʢ-ʢʦʤʧôʶʪʝʨ (BCI) [8], ʱʦ ʘʩʦʮʽʶʶʪʴʩʷ ʟ Web-3: 

 

 ɿʘ ʜʘʥʠʤʠ ʜʝʷʢʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʪʘ ʨʦʟʨʦʙʥʠʢʽʚ VR, ʦʩʢʽʣʴʢʠ ʥʘʚʯʘʥʥʷ ʥʘ 

ʦʩʥʦʚʽ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʟʜʽʡʩʥʝʥʥʠʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʜʣʷ ʥʘʚʯʘʥʥʷ ʤôʷʢʠʭ ʥʘʚʠʯʦʢ (soft skills) ʚʠʢʣʠʢʘʻ 

ʽʥʪʝʨʝʩ ʩʝʨʝʜ ʢʝʨʽʚʥʠʢʽʚ ʥʘʚʯʘʥʥʷ. ʉʪʝʥʬʦʨʜʩʴʢʘ ʣʘʙʦʨʘʪʦʨʽʷ ʚʽʨʪʫʘʣʴʥʦʾ 

ʣʶʜʩʴʢʦʾ ʚʟʘʻʤʦʜʽʾ (VHIL) ʧʨʦʪʷʛʦʤ ʢʽʣʴʢʦʭ ʨʦʢʽʚ ʚʠʚʯʘʣʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʜʦʩʚʽʜʫ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʜʣʷ ʟʤʽʥʠ ʧʦʚʝʜʽʥʢʠ, ʧʨʠʯʦʤʫ ʢʽʣʴʢʘ ʜʦʩʣʽʜʞʝʥʴ 

ʟʦʩʝʨʝʜʞʫʚʘʣʠʩʷ ʥʘ ʤʦʞʣʠʚʦʩʪʽ ʪʦʛʦ, ʱʦ ʥʘʚʯʘʥʥʷ ʘʙʦ ʜʦʩʚʽʜ ʚʽʨʪʫʘʣʴʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ ʤʦʞʝ ʧʽʜʚʠʱʠʪʠ ʝʤʧʘʪʽʶ ʯʠ ʧʨʦʩʦʮʽʘʣʴʥʫ ʧʦʚʝʜʽʥʢʫ ʘʙʦ ʟʤʽʥʠʪʠ 

ʩʪʘʚʣʝʥʥʷ ʪʘ ʩʧʨʠʡʥʷʪʪʷ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʚʠʷʚʠʣʠ, ʱʦ ʩʪʘʨʰʦʢʣʘʩʥʠʢʠ ʪʘ 

ʩʪʫʜʝʥʪʠ ʟ ʘʫʪʠʟʤʦʤ ʦʪʨʠʤʫʶʪʴ ʢʦʨʠʩʪʴ ʚʽʜ ʥʘʚʯʘʥʥʷ ʥʘ ʦʩʥʦʚʽ VR. ʇʨʦʛʨʘʤʘ 

ʜʣʷ ʩʪʘʨʰʦʢʣʘʩʥʠʢʽʚ, ʷʢʘ ʙʫʣʘ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʧʽʜʛʦʪʦʚʮʽ ʜʦ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ, 

ʚʢʣʶʯʘʶʯʠ ʥʘʚʠʯʢʠ ʩʧʽʣʢʫʚʘʥʥʷ, ʣʽʜʝʨʩʪʚʘ ʪʘ ʩʧʽʚʧʨʘʮʽ, ʚʠʷʚʠʣʘ, ʱʦ ʟʥʘʯʥʘ 

ʙʽʣʴʰʽʩʪʴ ʫʯʘʩʥʠʢʽʚ ʧʦʚʽʜʦʤʠʣʠ ʧʨʦ ʧʦʢʨʘʱʝʥʫ ʟʜʘʪʥʽʩʪʴ ʩʧʽʣʢʫʚʘʪʠʩʷ ʪʘ 

ʨʦʟʫʤʽʪʠ ʜʫʤʢʠ ʽʥʰʠʭ. ɼʽʪʠ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʟ ʘʫʪʠʟʤʦʤ, ʷʢʽ ʧʨʘʢʪʠʢʫʚʘʣʠ 

ʝʤʦʮʽʡʥʠʡ ʢʦʥʪʨʦʣʴ ʽ ʩʪʨʘʪʝʛʽʾ ʨʦʟʩʣʘʙʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʨʪʫʘʣʴʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ, ʧʦʢʘʟʘʣʠ ʟʥʘʯʥʝ ʧʦʢʨʘʱʝʥʥʷ ʫ ʩʚʦʾʭ ʩʦʮʽʘʣʴʥʠʭ ʚʟʘʻʤʦʜʽʷʭ ʽ 
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ʝʤʦʮʽʡʥʽʡ ʨʝʛʫʣʷʮʽʾ. ʅʘʩʘʤʧʝʨʝʜ, ʮʝ ʧʦʚôʷʟʫʻʪʴʩʷ ʟ ʝʬʝʢʪʦʤ ʟʘʥʫʨʝʥʥʷ 

(ʽʤʝʨʩʠʚʥʦʩʪʽ). ʉʭʦʞʠʡ ʝʬʝʢʪ ʙʫʚ ʚʠʷʚʣʝʥʠʡ ʚ ʽʥʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʥʘ ʜʦʨʦʩʣʠʭ 

ʩʧʽʚʨʦʙʽʪʥʠʢʘʭ ʢʦʤʧʘʥʽʡ, ʷʢʽ ʧʦʚʝʨʪʘʣʠʩʴ ʜʦ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʧʽʩʣʷ ʧʝʨʝʨʚʠ 

ʯʝʨʝʟ ʧʘʥʜʝʤʽʶ ʪʘ ʧʽʜʚʠʱʫʚʘʣʠ ʢʚʘʣʽʬʽʢʘʮʽʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʤʝʨʩʠʚʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ: ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʦʙʥʘʜʽʡʣʠʚʠʤʠ: ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʧʨʦʭʦʜʠʣʠ 

ʥʘʚʯʘʥʥʷ ʚ ʯʦʪʠʨʠ ʨʘʟʠ ʰʚʠʜʰʝ ʪʘ ʜʝʤʦʥʩʪʨʫʚʘʣʠ ʙʽʣʴʰʫ ʚʧʝʚʥʝʥʽʩʪʴ ʫ ʪʦʤʫ, 

ʯʦʤʫ ʚʦʥʠ ʥʘʚʯʠʣʠʩʷ [9]. 

ʂʦʥʩʘʣʪʠʥʛʦʚʘ ʢʦʤʧʘʥʽʷ ʟ ʙʽʟʥʝʩ-ʩʪʨʘʪʝʛʽʾ Accenture ʨʦʟʛʣʷʜʘʻ ʤʝʪʘʚʩʝʩʚʽʪ 

ʷʢ ʝʚʦʣʶʮʽʶ ɯʥʪʝʨʥʝʪʫ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʧʝʨʝʡʪʠ ʚʽʜ ʧʝʨʝʛʣʷʜʫ ʜʦ 

ʧʨʦʞʠʚʘʥʥʷ ʪʘ/ʘʙʦ ʫʯʘʩʪʽ ʚ ʧʦʩʪʽʡʥʦʤʫ ʩʧʽʣʴʥʦʤʫ ʜʦʩʚʽʜʽ. ʅʘ ʜʫʤʢʫ ʧʽʦʥʝʨʘ 

ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ɼʞʘʨʦʥʘ ʃʘʥʴʻ, ʜʦʩʚʽʜ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʻ 

ʥʘʡʮʽʥʥʽʰʠʤ ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʟʜʘʪʥʦʩʪʽ ʟôʻʜʥʫʚʘʪʠ ʣʶʜʝʡ ʽʟ ʨʝʘʣʴʥʽʩʪʶ. çɼʣʷ 

ʤʝʥʝ ʙʫʣʦ ʧʨʦʩʪʦ ʦʯʝʚʠʜʥʦ, ʱʦ ʚʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴ ʢʦʨʠʩʥʘ ʜʣʷ ʪʦʛʦ, ʱʦʙ 

ʧʦʤʽʯʘʪʠ, ʥʘʩʢʽʣʴʢʠ ʯʘʨʽʚʥʦʶ ʻ ʪʨʘʜʠʮʽʡʥʘ ʨʝʘʣʴʥʽʩʪʴè. 

ʄʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʚʞʝ ʤʘʻ ʧʦʯʘʪʢʦʚʫ ʽʩʪʦʨʽʶ, ʜʦʩʚʽʜ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʽ ʷʢ 

ʜʦʧʦʚʥʝʥʥʷ ʨʦʟʚʠʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ, ʽ ʷʢ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʜʠʩʪʘʥʮʽʡʥʦʾ 

ʦʩʚʽʪʠ [10].  

ɿʘ ʜʘʥʠʤʠ ʟʚʽʪʫ CoSN (the Consortium for School Networking, USA) ʱʦʜʦ 

ʪʝʥʜʝʥʮʽʾ ʦʩʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ (edtech) ʽ ʬʽʥʘʥʩʫʚʘʥʥʷ ʟʘ 2022 ʨʽʢ, 

ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʣʽʜʝʨʽʚ ʰʢʽʣʴʥʠʭ ʦʢʨʫʛʽʚ 

ʧʦʚʽʜʦʤʠʣʠ ʧʨʦ ʟʙʽʣʴʰʝʥʥʷ ʘʙʦ ʘʥʘʣʦʛʽʯʥʽ ɯʊ-ʙʶʜʞʝʪʠ ʧʦʨʽʚʥʷʥʦ ʟ ʤʠʥʫʣʠʤ 

ʨʦʢʦʤ, ʧʨʠʯʦʤʫ ʥʘʡʙʽʣʴʰʝ ʬʽʥʘʥʩʫʚʘʥʥʷ ʦʪʨʠʤʘʣʠ ʧʨʠʩʪʨʦʾ (ʥʦʫʪʙʫʢʠ ʪʘ 

ʧʣʘʥʰʝʪʠ) ʪʘ ʢʽʙʝʨʙʝʟʧʝʢʘ [11].  ʂʨʽʤ ʪʦʛʦ, ʢʽʙʝʨʙʝʟʧʝʢʘ, ʩʫʤʽʩʥʽʩʪʴ ʽ ʜʦʤʘʰʥʻ 

ʧʽʜʢʣʶʯʝʥʥʷ ʻ ʛʦʣʦʚʥʠʤʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʩʝʨʝʜ ʣʽʜʝʨʽʚ edtech 

ʮʴʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʨʦʢʫ. ɿʘ ʩʣʦʚʘʤʠ ʯʣʝʥʽʚ CoSN, ʪʝʭʥʦʣʦʛʽʯʥʘ çʙʦʣʶʯʘ ʪʦʯʢʘè 

ʥʦʤʝʨ ʦʜʠʥ ʜʣʷ ʰʢʽʣʴʥʠʭ ʩʠʩʪʝʤ ï ʮʝ ʢʽʙʝʨʙʝʟʧʝʢʘ, ʽ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ 

(83%) ʨʝʩʧʦʥʜʝʥʪʽʚ ʧʨʘʮʶʶʪʴ ʫ ʰʢʽʣʴʥʠʭ ʩʠʩʪʝʤʘʭ, ʷʢʽ ʨʦʟʰʠʨʶʚʘʪʠʤʫʪʴ 
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ʽʥʽʮʽʘʪʠʚʠ ʟ ʢʽʙʝʨʙʝʟʧʝʢʠ, ʙʽʣʴʰʽʩʪʴ ʨʝʩʧʦʥʜʝʥʪʽʚ (62 ʚʽʜʩʦʪʢʠ) ʧʦʚʽʜʦʤʣʷʶʪʴ 

ʧʨʦ ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʙʶʜʞʝʪʫ.  

ɿʚʘʞʘʶʯʠ ʥʘ ʙʽʣʴʰ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʚʽʪʠ ʚ ʉʐɸ ʜʦʮʽʣʴʥʦ 

ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʮʝʡ ʜʦʩʚʽʜ, ʦʩʢʽʣʴʢʠ ʪʝʥʜʝʥʮʽʾ ʪʘ ʧʨʦʙʣʝʤʠ ʫ ʧʠʪʘʥʥʷʭ 

ʢʽʙʝʨʙʝʟʧʝʢʠ ʻ ʟʘʛʘʣʴʥʠʤʠ ï ʧʦʰʠʨʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ, ʫ ʪ.ʯ. 

ʽʤʝʨʩʠʚʥʠʭ, ʪʝʭʥʦʣʦʛʽʡ ʪʘ ɯʥʪʝʨʥʝʪ ʜʣʷ ʦʩʚʽʪʠ. 

ʅʘʩʘʤʧʝʨʝʜ ʮʷ ʧʨʦʙʣʝʤʘ ʟʘʛʦʩʪʨʠʣʘʩʴ ʯʝʨʝʟ ʧʝʨʝʭʽʜ ʜʦ ʜʠʩʪʘʥʮʽʡʥʦʾ ʪʘ 

ʛʽʙʨʠʜʥʦʾ ʬʦʨʤ ʥʘʚʯʘʥʥʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʘʥʜʝʤʽʾ. ʅʘʡʙʽʣʴʰ ʘʢʪʠʚʥʦ ʮʶ ʧʨʦʙʣʝʤʫ 

ʚʠʚʯʘʻ K12 Security Information Exchange (K12 SIX) ï ʥʘʮʽʦʥʘʣʴʥʘ 

ʥʝʢʦʤʝʨʮʽʡʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʉʐɸ, ʷʢʘ ʟʘʡʤʘʻʪʴʩʷ ʚʠʢʣʶʯʥʦ ʟʘʭʠʩʪʦʤ ʰʢʽʣ K-12 ï 

ʜʝʨʞʘʚʥʠʭ ʽ ʧʨʠʚʘʪʥʠʭ ï ʚʽʜ ʥʦʚʠʭ ʟʘʛʨʦʟ ʢʽʙʝʨʙʝʟʧʝʮʽ, ʪʘʢʠʭ ʷʢ ʧʨʦʛʨʘʤʠ-

ʚʠʤʘʛʘʯʽ ʪʘ ʬʽʰʠʥʛʦʚʽ ʘʪʘʢʠ. ɺʽʜʧʦʚʽʜʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʢʘʪʘʣʦʛʽʟʫʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʘʧ, ʟʘ ʷʢʠʤʠ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ 

ʜʠʥʘʤʽʢʫ ʢʽʙʝʨ-ʽʥʮʠʜʝʥʪʽʚ. ɿʛʽʜʥʦ ʜʦ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ, ʟ 2016 ʨʦʢʫ 

ʢʘʪʘʣʦʛʽʟʦʚʘʥʦ ʟʘʛʘʣʦʤ 1331 ʧʫʙʣʽʯʥʦ ʦʧʨʠʣʶʜʥʝʥʠʭ ʰʢʽʣʴʥʠʭ ʢʽʙʝʨ-

ʽʥʮʠʜʝʥʪʽʚ, ʱʦ ʚʧʣʠʥʫʣʠ ʥʘ ʰʢʽʣʴʥʽ ʦʢʨʫʛʠ ʉʐɸ (ʪʘ ʽʥʰʽ ʜʝʨʞʘʚʥʽ ʦʩʚʽʪʥʽ 

ʦʨʛʘʥʽʟʘʮʽʾ). ʇʨʦʪʝ ʥʘ ʜʫʤʢʫ ʘʚʪʦʨʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʢʣʶʯʥʘ ʫʚʘʛʘ ʜʦ ʧʫʙʣʽʯʥʦ 

ʦʧʨʠʣʶʜʥʝʥʠʭ ʽʥʮʠʜʝʥʪʽʚ ʨʽʟʢʦ ʧʨʠʤʝʥʰʫʻ ʤʘʩʰʪʘʙ ʧʨʦʙʣʝʤ, ʟ ʷʢʠʤʠ 

ʩʪʠʢʘʶʪʴʩʷ ʰʢʦʣʠ K-12, ʦʩʦʙʣʠʚʦ ʢʦʣʠ ʚʠʤʦʛʠ ʜʦ ʨʦʟʛʦʣʦʰʝʥʥʷ ʻ ʩʣʘʙʢʠʤʠ ʪʘ 

ʨʝʛʫʣʷʨʥʦ ʦʙʭʦʜʷʪʴʩʷ. çʉʧʨʘʚʞʥʷ ʢʘʨʪʠʥʘ, ʟʚʠʯʘʡʥʦ, ʧʦʭʤʫʨʽʰʘ; ʥʝʦʬʽʮʽʡʥʽ 

ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʱʦʨʽʯʥʦ ʚ 10-20 ʨʘʟʽʚ ʙʽʣʴʰʝ ʢʽʙʝʨʽʥʮʠʜʝʥʪʽʚ K-12 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʨʦʟʢʨʠʪʠʤè [12]. 

ɼʘʥʽ ʦʪʨʠʤʘʥʽ ʚ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʽ ʪʠʧʽʚ ʽʥʮʠʜʝʥʪʽʚ, ʟʦʢʨʝʤʘ: 

Á ʇʦʨʫʰʝʥʥʷ ʟʘʭʠʩʪʫ ʜʘʥʠʭ ʫʯʥʽʚ (data breaches).  

Á ʇʦʨʫʰʝʥʥʷ ʟʘʭʠʩʪʫ ʜʘʥʠʭ ʟʘ ʫʯʘʩʪʶ ʚʯʠʪʝʣʽʚ ʽ ʯʣʝʥʽʚ ʰʢʽʣʴʥʦʾ ʩʧʽʣʴʥʦʪʠ. 

Á ɸʪʘʢʠ ʧʨʦʛʨʘʤ-ʚʠʤʘʛʘʯʽʚ (ransomware). 

Á ʐʘʭʨʘʡʩʪʚʦ ʟ ʢʦʤʧʨʦʤʝʪʘʮʽʻʶ ʙʽʟʥʝʩ-ʝʣʝʢʪʨʦʥʥʦʾ ʧʦʰʪʠ (BEC). 

Á ɸʪʘʢʠ ʥʘ ʚʽʜʤʦʚʫ ʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ (DDoS). 

Á ʇʦʰʢʦʜʞʝʥʥʷ ʚʝʙ-ʩʘʡʪʫ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ. 
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Á ɺʪʦʨʛʥʝʥʥʷ ʚ ʦʥʣʘʡʥ-ʢʣʘʩʠ ʪʘ ʰʢʽʣʴʥʽ ʟʙʦʨʠ 

Á ɯʥʰʽ ʽʥʮʠʜʝʥʪʠ. 

ɼʠʥʘʤʽʢʘ ʽʥʮʠʜʝʥʪʽʚ ʟʘ 5 ʨʦʢʽʚ ʚʢʘʟʫʻ ʥʘ ʩʪʨʽʤʢʝ ʟʨʦʩʪʘʥʥʷ ʾʭ ʢʽʣʴʢʦʩʪʽ ʟʘ 

ʯʘʩ ʧʘʥʜʝʤʽʾ, ʪʦʙʪʦ ʧʝʨʝʭʦʜʫ ʜʦ ʜʠʩʪʘʥʮʽʡʥʦʾ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ ʪʘ ʙʽʣʴʰ 

ʘʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʥʪʝʨʥʝʪ ([12, ʩ.3]: 

 

ʇʨʦʧʦʥʫʶʪʴʩʷ ʨʝʢʦʤʝʥʜʘʮʽʾ ʰʣʷʭʫ ʜʦ ʢʦʣʝʢʪʠʚʥʠʭ ʜʽʡ, ʷʢʽ ʜʦʧʦʤʦʞʫʪʴ 

ʟʫʧʠʥʠʪʠ ʟʨʦʩʪʘʶʯʫ ʭʚʠʣʶ ʨʠʟʠʢʽʚ ʜʣʷ ʢʽʙʝʨʙʝʟʧʝʢʠ ʚ ʰʢʦʣʘʭ. ʂʽʣʴʢʘ ʧʦʪʨʝʙ 

ʦʯʝʚʠʜʥʽ: 

¶ ʥʝʦʙʭʽʜʥʽʩʪʴ ʙʽʣʴʰʦʛʦ ʪʘ ʢʨʘʱʦʛʦ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʢʽʙʝʨ-

ʽʥʮʠʜʝʥʪʠ K-12, 

¶ ʧʦʪʨʝʙʘ ʚ ʦʩʚʽʪʥʽʭ ʫʩʪʘʥʦʚʘʭ ʟʘʧʨʦʚʘʜʞʫʚʘʪʠ ʟʜʦʨʦʚʠʡ ʛʣʫʟʜ, ʙʘʟʦʚʽ 

ʟʘʩʦʙʠ ʢʦʥʪʨʦʣʶ ʢʽʙʝʨʙʝʟʧʝʢʠ, 

¶ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤ ʮʠʬʨʦʚʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ʧʦʢʨʘʱʠʪʠ ʟʘʩʦʙʠ ʢʽʙʝʨʙʝʟʧʝʢʠ, 

¶ ʧʦʪʨʝʙʘ ʚ ʘʥʘʣʽʟʽ ʟʘʛʨʦʟ ʢʽʙʝʨʙʝʟʧʝʮʽ, ʽʥʩʪʨʫʢʮʽʷʭ ʽ ʦʙʤʽʥʫ ʜʦʩʚʽʜʦʤ, ʷʢʽ 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʘʜʘʧʪʦʚʘʥʽ ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ ʉʆɿ, 
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¶ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʚʘʛʠ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʫʩʽʭ ʨʽʚʥʽʚ ʜʦ ʚʠʨʽʰʝʥʥʷ ʟʨʦʩʪʘʶʯʦʾ 

ʧʨʦʙʣʝʤʠ ʢʽʙʝʨʙʝʟʧʝʢʠ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ. 

ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʘʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʘʚʩʝʩʚʽʪʫ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ 

ʤʘʻ ʚʠʩʦʢʫ ʡʤʦʚʽʨʥʽʩʪʴ ʧʽʜʚʠʱʝʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʨʠʟʠʢʽʚ ʯʝʨʝʟ ʩʚʦʶ ʽʤʝʨʩʠʚʥʽʩʪʴ 

ʽ ʤʝʥʰʫ ʢʦʥʪʨʦʣʴʦʚʘʥʽʩʪʴ ʧʦʚʝʜʽʥʢʠ ʫʯʥʷ ʫ ʪʘʢʦʤʫ ʩʪʘʥʽ. ʎʝ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ 

ʷʢ çʟʦʚʥʽʰʥʽʡ ʨʠʟʠʢè ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʪʦʙʪʦ ʪʘʢʠʡ, ʱʦ ʥʝ 

ʪʦʨʢʘʻʪʴʩʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʩʚʽʪʫ ʣʶʜʠʥʠ. ʇʨʦʪʝ ʽʩʥʫʻ ʪʘʢʦʞ ʥʝʙʝʟʧʝʢʘ ʜʣʷ 

ʟʜʦʨʦʚôʷ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʥʘʩʣʽʜʦʢ ʥʝʜʦʩʪʘʪʥʴʦʾ 

ʚʠʚʯʝʥʦʩʪʽ ʥʘʩʣʽʜʢʽʚ ʟʘʛʣʠʙʣʝʥʥʷ ʣʶʜʠʥʠ ʚ ʩʠʥʪʝʪʠʯʥʝ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ. 

ʊʝʭʥʦʣʦʛʽʾ ʟʘʥʫʨʝʥʥʷ, ʪʘʢʽ ʷʢ ʚʽʨʪʫʘʣʴʥʘ ʪʘ ʜʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ, ʩʧʦʯʘʪʢʫ 

ʥʝ ʚʠʧʨʘʚʜʘʣʠ ʦʯʽʢʫʚʘʥʴ, ʘʣʝ ʟʥʘʯʥʦ ʚʜʦʩʢʦʥʘʣʠʣʠʩʷ, ʦʩʢʽʣʴʢʠ ʟʘ ʦʩʪʘʥʥʽ ʢʽʣʴʢʘ 

ʨʦʢʽʚ ʙʫʣʦ ʚʠʧʫʱʝʥʦ ʙʘʛʘʪʦ ʥʦʚʠʭ head-mounted ʜʠʩʧʣʝʾʚ ʽ ʚʽʜʧʦʚʽʜʥʠʭ 

ʧʨʦʛʨʘʤ. ʅʘ ʞʘʣʴ, çʢʽʙʝʨʟʘʭʚʦʨʶʚʘʥʥʷè ʟʘʣʠʰʘʻʪʴʩʷ ʟʘʛʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʧʦʜʦʣʘʪʠ, ʷʢʱʦ ʤʠ ʭʦʯʝʤʦ ʜʦʩʷʛʪʠ ʤʘʩʦʚʦʛʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ. ʋ ʩʪʘʪʪʽ [13] ʦʮʽʥʶʻʪʴʩʷ ʩʪʘʥ ʜʦʩʣʽʜʞʝʥʴ ʮʽʻʾ ʧʨʦʙʣʝʤʠ, 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʠʢʣʠʢʠ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ, ʽ ʬʦʨʤʫʣʶʻʪʴʩʷ ʦʥʦʚʣʝʥʘ 

ʧʨʦʛʨʘʤʘ ʜʦʩʣʽʜʞʝʥʴ ʽ ʨʦʟʨʦʙʦʢ ʱʦʜʦ ʢʽʙʝʨʟʘʭʚʦʨʶʚʘʥʴ. ʅʦʚʠʡ ʧʦʨʷʜʦʢ 

ʜʝʥʥʠʡ ʨʝʢʦʤʝʥʜʫʻ ʚʽʜʜʘʪʠ ʧʝʨʝʚʘʛʫ ʩʪʚʦʨʝʥʥʶ ʧʦʪʫʞʥʠʭ, ʣʝʛʢʠʭ ʜʠʩʧʣʝʾʚ, ʱʦ 

ʥʝ ʧʨʠʚôʷʟʫʶʪʴʩʷ ʜʦ ʛʦʣʦʚʠ, ʟʤʝʥʰʠʪʠ ʟʘʪʨʠʤʢʫ ʟʦʨʫ, ʩʪʘʥʜʘʨʪʠʟʫʚʘʪʠ 

ʚʠʤʽʨʶʚʘʥʥʷ ʩʠʤʧʪʦʤʽʚ ʽ ʥʘʩʣʽʜʢʽʚ, ʨʦʟʨʦʙʠʪʠ ʚʜʦʩʢʦʥʘʣʝʥʽ ʢʦʥʪʨʟʘʭʦʜʠ ʪʘ 

ʢʨʘʱʝ ʨʦʟʫʤʽʥʥʷ ʤʘʩʰʪʘʙʽʚ ʧʨʦʙʣʝʤʠ ʪʘ ʾʾ ʥʘʩʣʽʜʢʽʚ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ. 

ɼʝʷʢʽ ʟ ʮʠʭ ʧʨʽʦʨʠʪʝʪʽʚ ʻ ʥʝʚʠʨʽʰʝʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʟ ʧʦʯʘʪʢʦʚʦʛʦ ʧʦʨʷʜʢʫ 

ʜʝʥʥʦʛʦ, ʷʢʠʤ ʩʣʽʜ ʧʨʠʜʽʣʠʪʠ ʧʽʜʚʠʱʝʥʫ ʫʚʘʛʫ ʟʘʨʘʟ, ʢʦʣʠ ʽʤʝʨʩʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʰʠʨʦʢʦ ʧʦʰʠʨʶʶʪʴʩʷ, ʘ ʾʭ ʧʨʦʻʢʪʫʚʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʝʨʛʦʥʦʤʽʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʽʷʣʴʥʦʩʪʽ ʜʦʟʚʦʣʠʪʴ ʟʘʧʦʙʽʛʪʠ ʥʝʛʘʪʠʚʥʠʤ ʥʘʩʣʽʜʢʘʤ [14]. ʗʢʱʦ 

ʧʽʜʩʫʤʢʦʚʘ ʧʨʦʛʨʘʤʘ ʜʦʩʣʽʜʞʝʥʴ ʽ ʨʦʟʨʦʙʦʢ ʙʫʜʝ ʨʝʪʝʣʴʥʦ ʚʠʢʦʥʘʥʘ, ʮʝ ʤʘʻ 

ʧʝʨʝʪʚʦʨʠʪʠ ʢʽʙʝʨʟʘʭʚʦʨʶʚʘʥʥʷ ʥʘ ʚʠʢʣʠʢ ʫ ʤʠʥʫʣʦʤʫ ʪʘ ʧʨʠʩʢʦʨʠʪʠ ʤʘʩʦʚʝ 

ʚʧʨʦʚʘʜʞʝʥʥʷ XR ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʥʘʚʯʘʥʥʷ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ 

ʚʽʜʧʦʯʠʥʢʫ [15]. 
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ɺʠʩʥʦʚʢʠ ʟ ʜʦʩʣʽʜʞʝʥʥʷ ʡ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʦʙʦʢ.  

ʎʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ, ʙʽʣʴʰ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʠʩʪʘʥʮʽʡʥʠʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ, ʘ ʪʘʢʦʞ ɯʥʪʝʨʥʝʪʫ ʪʘ ʤʝʪʘʚʩʝʩʚʽʪʫ ʷʢ ʨʦʟʰʠʨʝʥʥʷ 

ʦʩʪʘʥʥʴʦʛʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʟʨʦʩʪʘʥʥʷʤ ʥʝʙʝʟʧʝʢ ʜʣʷ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ. ʅʘ ʯʘʩʽ ʬʘʢʪʠʯʥʦ ʬʦʨʤʫʶʪʴʩʷ ʜʚʘ ʥʘʧʨʷʤʠ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʨʽʰʝʥʥʷ 

ʧʨʦʙʣʝʤ ʢʽʙʝʨʙʝʟʧʝʢʠ ʮʠʬʨʦʚʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ: 1) ʢʽʙʝʨʙʝʟʧʝʢʘ ʪʘ 

ʢʽʙʝʨʟʘʭʠʩʪ ʚʽʜ ʢʽʙʝʨʘʪʘʢ ʽ ʥʝʙʝʟʧʝʢ ʟ ʙʦʢʫ ɯʥʪʝʨʥʝʪ ʷʢ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, 2) ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʣʠʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʫʯʘʩʥʠʢʽʚ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʡʦʛʦ ʫʩʫʥʝʥʥʷ ʘʙʦ ʟʤʝʥʰʝʥʥʷ ʚ ʽʤʝʨʩʠʚʥʠʭ 

ʩʝʨʝʜʦʚʠʱʘʭ, ʷʢʽ ʤʘʶʪʴ ʟʨʦʩʪʘʶʯʝ ʧʦʰʠʨʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʦʩʚʽʪʽ. 
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technologies and the metaverse in the field of education. The digital transformation of 

the education system, the wider use of distance learning, as well as the Internet and 

the metaverse as an extension of the latter, are accompanied by an increase in threats 

for participants in the educational process. At the moment, two directions are actually 

forming that require solutions to the problems of cyber security of the digital 

educational environment: 1) cyber security-security and cyber-safety against under 

cyberattacks and threats from the Internet as an information environment, 2) research 

studies of the possible impact on the participants of the educational process and its 

elimination or mitigation in immersive environments, which are increasingly used in 

education. 

Keywords: cybersafety, cybersickness, learning activity, virtual reality, 

immersive technologies, synthetic learning environment. 

 

ʋɼʂ 004.5:159.9.93; 37.01  

ɹʫʨʦʚ ʆ. ʖ., ʇʽʥʯʫʢ ʆ. ʇ., 

ɯʥʩʪʠʪʫʪ ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʚʽʪʠ ʅɸʇʅ ʋʢʨʘʾʥʠ, 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʌɸʂʊʆʈʀ, ʑʆ ɺʇʃʀɺɸʖʊʔ ʅɸ ɿɼʆʈʆɺôʗ ʊɸ ɽʌɽʂʊʀɺʅɯʉʊʔ ɼɯʗʃʔʅʆʉʊɯ 

ʋʏʅʗ ɺ ʉʀʅʊɽʊʀʏʅʆʄʋ ʅɸɺʏɸʃʔʅʆʄʋ ʉɽʈɽɼʆɺʀʑɯ 

  

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ.  

ʊʷʞʽʥʥʷ ʜʦ ʚʽʜʢʨʠʪʦʩʪʽ ʦʩʚʽʪʥʽʭ ʩʠʩʪʝʤ ʽ ʜʦʩʪʫʧʥʽʩʪʴ ʧʦʪʫʞʥʠʭ ʙʘʟ ʟʥʘʥʴ 

[1] ʩʴʦʛʦʜʥʽ ʥʝ ʧʦʟʙʘʚʠʣʦ ʘʢʪʫʘʣʴʥʦʩʪʽ ʚʠʨʽʰʝʥʥʷ ʥʘʩʪʫʧʥʠʭ ʧʨʦʙʣʝʤ ʦʩʚʽʪʠ: 

ʧʝʨʝʚʘʞʥʘ ʦʨʽʻʥʪʦʚʘʥʽʩʪʴ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʥʘ ʥʘʜʘʥʥʷ ʬʘʢʪʽʚ, ʙʘʛʘʪʦ ʣʶʜʝʡ 

ʚʽʜʯʫʚʘʶʪʴ ʪʨʫʜʥʦʱʽ ʟʽ ʩʧʨʠʡʥʷʪʪʷʤ ʽʥʬʦʨʤʘʮʽʾ.  

ɯ ʮʷ ʪʝʥʜʝʥʮʽʷ ʟʙʝʨʽʛʘʻʪʴʩʷ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʧʦʩʪʽʡʥʠʡ ʨʦʟʚʠʪʦʢ ʽ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʽ ʤʝʨʝʞʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ 

ʨʦʟʰʠʨʶʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʚʽʪʠ [2].  

ɹʘʛʘʪʦʨʽʯʥʠʡ ʟʘʛʘʣʴʥʠʡ ʜʦʩʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ (VR) 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʫ ʧʽʟʥʘʥʥʽ, ʤʦʪʠʚʘʮʽʾ ʜʦ 
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ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ, ʘ ʦʪʞʝ ʽ ʘʢʪʠʚʥʦʩʪʽ ʚ ʦʧʘʥʫʚʘʥʥʽ ʟʥʘʥʥʷʤʠ [3]. VR-ʦʩʚʽʪʘ 

ʤʦʞʝ ʟʤʽʥʠʪʠ ʩʧʦʩʽʙ ʥʘʜʘʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʢʦʥʪʝʥʪʫ; ʚʦʥʘ ʧʨʘʮʶʻ ʥʘ ʧʝʨʝʜʫʤʦʚʽ 

ʩʪʚʦʨʝʥʥʷ ʚʽʨʪʫʘʣʴʥʦʛʦ ʩʚʽʪʫ ð ʨʝʘʣʴʥʦʛʦ ʯʠ ʫʷʚʥʦʛʦ ð ʽ ʜʦʟʚʦʣʷʻ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʥʝ ʣʠʰʝ ʙʘʯʠʪʠ ʡʦʛʦ, ʘʣʝ ʡ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʥʠʤ. ɿʘʥʫʨʝʥʥʷ ʚ ʪʝ, ʱʦ 

ʻ ʧʨʝʜʤʝʪʦʤ ʚʠʚʯʝʥʥʷ, ʤʦʪʠʚʫʻ ʜʦ ʙʽʣʴʰ ʧʦʚʥʦʛʦ ʫʩʚʽʜʦʤʣʝʥʥʷ ʽ ʨʦʟʫʤʽʥʥʷ [4]. 

ɸ ʦʪʞʝ, ʜʣʷ ʦʙʨʦʙʢʠ ʥʘʚʯʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʦʪʨʽʙʥʝ ʤʝʥʰʝ ʢʦʛʥʽʪʠʚʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʄʝʪʘ ʨʦʙʦʪʠ: ʘʥʘʣʽʟ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʡ ʟʙʝʨʝʞʝʥʥʷ ʟʜʦʨʦʚôʷ ʫʯʥʽʚ.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ.  

ʉʝʨʝʜ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʷʢʽ ʨʦʙʣʷʪʴ ʚʽʨʪʫʘʣʴʥʫ ʨʝʘʣʴʥʽʩʪʴ ʚ ʦʩʚʽʪʽ ʥʘʩʪʽʣʴʢʠ 

ʧʦʪʫʞʥʦʶ, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʜʝʢʽʣʴʢʘ ʦʩʥʦʚʥʠʭ: 

¶ ʢʨʘʱʝ ʚʽʜʯʫʪʪʷ ʤʽʩʮʷ, 

¶ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʜʦʩʚʽʜʫ, 

¶ ʥʘʚʯʘʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ, 

¶ ʝʤʦʮʽʡʥʘ ʨʝʘʢʮʽʷ, 

¶ ʨʦʟʚʠʪʦʢ ʢʨʝʘʪʠʚʥʦʩʪʽ, 

¶ ʚʽʟʫʘʣʽʟʘʮʽʷ ʥʘʚʯʘʣʴʥʠʭ ʦʙôʻʢʪʽʚ, 

¶ ʛʦʪʦʚʥʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ. 

ɼʝ ʤʠ ʤʦʞʝʤʦ ʟʘʩʪʦʩʫʚʘʪʠ ʚʽʨʪʫʘʣʴʥʫ ʨʝʘʣʴʥʽʩʪʴ ʚ ʦʩʚʽʪʽ? ɺʽʜʧʦʚʽʜʴ -

ʤʘʡʞʝ ʚʩʶʜʠ [5]. VR ʩʪʚʦʨʶʻ ʥʝʩʢʽʥʯʝʥʥʠʡ ʥʘʙʽʨ ʤʦʞʣʠʚʦʩʪʝʡ, ʷʢʽ ʣʶʜʠ 

ʤʦʞʫʪʴ ʚʽʜʯʫʪʠ. ʅʘ ʯʘʩʽ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʜʝʢʽʣʴʢʘ ʪʠʧʽʚ ʦʩʚʽʪʥʴʦʛʦ ʜʦʩʚʽʜʫ 

ʟʘʩʪʦʩʫʚʘʥʥʷ VR: 

¶ ʚʽʨʪʫʘʣʴʥʽ ʝʢʩʢʫʨʩʽʾ, 

¶ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʝ ʥʘʚʯʘʥʥʷ, 

¶ ʩʪʘʞʫʚʘʥʥʷ, 

¶ ʛʨʫʧʦʚʝ ʥʘʚʯʘʥʥʷ, 

¶ ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ, 

¶ ʧʝʜʘʛʦʛʽʯʥʝ ʧʨʦʻʢʪʫʚʘʥʥʷ. 
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ɯʩʪʦʨʽʾ ʫʩʧʽʭʫ ʥʘʚʯʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ VR, ʷʢ ʧʨʘʚʠʣʦ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʪʘʢʽ ʩʧʽʣʴʥʽ ʨʠʩʠ: 

¶ ʽʤʝʨʩʠʚʥʽʩʪʴ, 

¶ ʧʨʦʩʪʦʪʘ, 

¶ ʟʤʽʩʪʦʚʥʽʩʪʴ, 

¶ ʘʜʘʧʪʠʚʥʽʩʪʴ, 

¶ ʚʠʤʽʨʥʽʩʪʴ. 

ʅʘʚʯʘʥʥʷ ʚ ʩʠʥʪʝʪʠʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʩʧʨʠʯʠʥʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʨʦʟʚôʷʟʫʚʘʪʠ ʥʦʚʽ, ʩʧʝʮʠʬʽʯʥʽ ʟʘʚʜʘʥʥʷ. 

ʅʦʚʘ ʨʦʣʴ ʫʯʠʪʝʣʷ. ʇʝʨʝʭʽʜ ʚʽʜ ʘʥʘʣʦʛʦʚʦʾ ʧʨʘʢʪʠʢʠ ʥʘʚʯʘʥʥʷ ʜʦ ʮʠʬʨʦʚʦʾ 

ʟʤʽʥʶʻ ʨʦʣʴ ʚʯʠʪʝʣʷ ʟ ʜʦʩʪʘʚʢʠ ʢʦʥʪʝʥʪʫ ʥʘ ʬʘʩʠʣʽʪʘʮʽʶ ʢʦʥʪʝʥʪʫ. 

ɯʥʬʦʨʤʘʮʽʡʥʽ ʙʣʦʢʠ (ʯʘʩʪʠʥʠ ʢʦʥʪʝʥʪʫ) ʤʘʶʪʴ ʙʫʪʠ ʙʽʣʴʰ ʩʪʨʫʢʪʫʨʦʚʘʥʽ, 

ʜʦʩʪʫʧʥʽ ʜʣʷ ʩʧʨʠʡʥʷʪʪʷ (ʧʨʦʩʪʽʰʝ, ʟʨʦʟʫʤʽʣʽʰʝ). ɺʠʢʣʘʜʘʯʽ ʙʫʜʫʪʴ 

ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʩʪʚʦʨʝʥʥʽ ʫʤʦʚ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ/ʧʦʰʫʢʫ, ʘ ʥʝ ʥʘ ʥʘʜʘʥʥʽ 

ʛʦʪʦʚʠʭ ʟʥʘʥʴ. 

ɺʽʜʩʫʪʥʽʩʪʴ ʟʘʛʘʣʴʥʦʛʦ ʨʦʟʫʤʽʥʥʷ ʽʤʝʨʩʠʚʥʦʛʦ ʝʬʝʢʪʫ. ʄʠ ʟʥʘʭʦʜʠʤʦʩʷ ʥʘ 

ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʨʦʟʫʤʽʥʥʷ ʪʘ ʦʩʚʦʻʥʥʷ VR ʽ ʚʦʥʘ ʙʫʜʝ ʟʤʽʥʶʚʘʪʠʩʷ [6].  

ʈʦʙʠʤʦ VR ʜʦʩʪʫʧʥʠʤ. ʑʦʙ ʟʨʦʙʠʪʠ ʦʩʚʽʪʫ ʟ VR ʜʦʩʪʫʧʥʦʶ ʜʣʷ ʙʽʣʴʰʦʩʪʽ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʚʘʞʣʠʚʦ ʟʦʩʝʨʝʜʠʪʠʩʷ ʥʘ ʩʪʚʦʨʝʥʥʽ ʜʦʩʚʽʜʫ ʚʠʢʦʨʠʩʪʘʥʥʷ VR ʜʣʷ 

ʧʨʠʩʪʨʦʾʚ, ʱʦ ʚʞʝ ʻ ʫ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʥʘʧʨʠʢʣʘʜ ʩʤʘʨʪʬʦʥʠ, ʽ ʧʝʨʝʧʨʦʬʽʣʶʚʘʪʠ 

ʾʭ ʫ ʧʦʪʫʞʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʥʘʚʯʘʥʥʷ. 

ʈʦʟʫʤʽʥʥʷ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʽ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʜʣʷ ʟʜʦʨʦʚôʷ ʪʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʚʯʘʥʥʷ ʚ ʩʠʥʪʝʪʠʯʥʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, 

ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʢʽʙʝʨʟʘʭʚʦʨʶʚʘʥʴ. ɺʞʝ ʚ ʨʘʥʥʽʭ ʩʠʩʪʝʤʘʭ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ 

ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʘʥʦʤʘʣʴʥʫ ʟʦʨʦʚʦ-ʚʝʩʪʠʙʫʣʷʨʥʫ ʽʥʪʝʛʨʘʮʽʶ ʪʘ ʚʝʨʛʝʥʮʽʡʥʫ 

ʘʢʦʤʦʜʘʮʽʶ (Vergence-Accommodation Conflict), ʱʦ ʩʧʨʠʯʠʥʠʣʦ ʢʽʙʝʨʭʚʦʨʦʙʫ 

[7], ʷʢʘ ʥʘʛʘʜʫʻ ʪʨʝʥʘʞʝʨʥʫ ʭʚʦʨʦʙʫ, ʧʨʦ ʷʢʫ ʧʦʚʽʜʦʤʣʷʶʪʴ ʚʽʡʩʴʢʦʚʽ ʧʽʣʦʪʠ 

[8]. ʆʯʽʢʫʚʘʣʦʩʷ, ʱʦ ʚʜʦʩʢʦʥʘʣʝʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ, ʚʽʜʩʪʝʞʝʥʥʷ ʨʫʭʽʚ ʛʦʣʦʚʠ ʪʘ 

ʧʦʢʨʘʱʝʥʘ ʛʨʘʬʽʢʘ ʧʦʜʦʣʘʶʪʴ ʢʽʙʝʨʭʚʦʨʦʙʫ ʘʙʦ ʥʘʚʽʪʴ ʜʦʧʦʤʦʞʫʪʴ ʫʥʠʢʥʫʪʠ ʾʾ, 
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ʘʣʝ ʦʯʽʢʫʚʘʥʥʷʤ ʙʫʣʦ ʭʠʙʥʠʤ [9]. ʇʨʦʪʝ ʮʷ ʧʨʦʙʣʝʤʘ ʤʘʻ ʙʫʪʠ ʚʠʨʽʰʝʥʘ, 

ʦʩʢʽʣʴʢʠ VR ʽ ʜʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ (AR) ʚʩʝ ʙʽʣʴʰʝ ʧʦʰʠʨʶʶʪʴʩʷ ʚ ʥʘʚʯʘʥʥʽ 

ʪʘ ʧʨʘʢʪʠʮʽ [10]. 

ɼʦʪʝʧʝʨ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʨʠʚʘʣʠʡ ʜʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ VR ʫ ʨʽʟʥʠʭ 

ʩʬʝʨʘʭ, ʧʨʠʯʠʥʠ ʚʽʜʧʦʚʽʜʥʠʭ ʢʽʙʝʨʟʘʭʚʦʨʶʚʘʥʴ ʧʨʘʢʪʠʯʥʦ ʣʠʰʝ ʧʦʯʘʣʠ 

ʚʠʚʯʘʪʠʩʷ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʜʦʩʚʽʜ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʯʘʩʪʦ ʧʦʚôʷʟʘʥʠʡ ʟ 

ʥʝʛʘʪʠʚʥʠʤ ʝʬʝʢʪʦʤ, ʢʽʙʝʨʟʘʭʚʦʨʶʚʘʥʥʷʤ, ʷʢʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʫʜʦʪʠ, 

ʜʝʟʦʨʽʻʥʪʘʮʽʾ ʪʘ ʟʦʨʦʚʦʛʦ ʜʠʩʢʦʤʬʦʨʪʫ. ʑʦʙ ʢʽʣʴʢʽʩʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʪʫʧʽʥʴ 

ʢʽʙʝʨʟʘʭʚʦʨʶʚʘʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʟʥʠʭ ʘʪʨʠʙʫʪʽʚ VR-ʢʦʥʪʝʥʪʫ (ʪʦʙʪʦ ʨʫʭʫ 

ʢʘʤʝʨʠ, ʧʦʣʷ ʟʦʨʫ, ʜʦʚʞʠʥʠ ʪʨʘʻʢʪʦʨʽʾ, ʧʦʩʠʣʘʥʥʷ ʥʘ ʢʘʜʨ ʽ ʢʝʨʦʚʘʥʽʩʪʴ), ʘʚʪʦʨʠ 

[11] ʟʛʝʥʝʨʫʚʘʣʠ ʝʪʘʣʦʥʥʠʡ ʢʦʥʪʝʥʪ ʢʽʙʝʨʟʘʭʚʦʨʶʚʘʥʥʷ ʟ 52 ʩʮʝʥʘʤʠ VR, ʷʢʽ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʨʽʟʥʠʡ ʚʤʽʩʪ ʽ ʤʘʶʪʴ ʨʽʟʥʽ ʘʪʨʠʙʫʪʠ.  

ʌʘʢʪʦʨʠ, ʱʦ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʢʽʙʝʨʟʘʭʚʦʨʶʚʘʥʥʷ.  

ʋ ʟʚôʷʟʢʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ VR ʚʠʜʽʣʷʶʪʴ ʥʘ ʯʘʩʽ ʧʦʥʘʜ 50 ʬʘʢʪʦʨʽʚ, ʷʢʽ 

ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʨʦʟʙʽʞʥʦʩʪʷʤ ʫ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɺʦʥʠ ʧʦʜʽʣʷʶʪʴʩʷ 

ʥʘ ʪʨʠ ʢʘʪʝʛʦʨʽʾ ʬʘʢʪʦʨʽʚ: 

1. ʉʠʩʪʝʤʥʽ ʬʘʢʪʦʨʠ ï ʚʥʝʩʝʥʽ ʘʧʘʨʘʪʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʪʘ ʦʧʝʨʘʮʽʡʥʦʶ 

ʩʠʩʪʝʤʦʶ. 

2. ʌʘʢʪʦʨʠ ʧʨʦʛʨʘʤʠ ʪʘ ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ï ʚʠʢʣʠʢʘʥʽ ʜʠʟʘʡʥʦʤ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʛʨʠ), ʜʦʩʚʽʜʦʤ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʩʧʦʩʦʙʦʤ 

ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʧʨʦʛʨʘʤʦʶ. 

3. ɯʥʜʠʚʽʜʫʘʣʴʥʽ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʽ ʬʘʢʪʦʨʠ ʩʧʨʠʡʥʷʪʪʷ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ 

ʢʦʨʠʩʪʫʚʘʯʘ ʽ ʩʧʨʠʯʠʥʝʥʽ ʨʽʚʥʝʤ ʡʦʛʦ ʟʜʦʨʦʚôʷ ʪʘ ʙʣʘʛʦʧʦʣʫʯʯʷ. 

ɺʽʜʧʦʚʽʜʥʦ, ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ ʧʽʜʭʦʜʠ ʨʦʟʨʦʙʥʠʢʽʚ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ VR ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʢʦʤʝʥʜʘʮʽʡ ʪʘ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʫ ʩʬʝʨʽ ʝʨʛʦʥʦʤʽʢʠ [12]. ʅʘʡʙʽʣʴʰ ʟʘʛʘʣʴʥʽ ʟ ʥʠʭ, ʷʢʽ 

ʤʦʞʥʘ ʚʨʘʭʫʚʘʪʠ, ʱʦʙ ʟʤʝʥʰʠʪʠ ʘʙʦ ʟʘʧʦʙʽʛʪʠ ʚʠʥʠʢʥʝʥʥʶ 

ʢʽʙʝʨʟʘʭʚʦʨʶʚʘʥʥʷ, ʥʘʩʪʫʧʥʽ: 

1. ʂʦʥʪʨʦʣʴ ʪʦʯʢʠ ʟʦʨʫ/ʦʛʣʷʜʫ. 
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2. ʅʘʷʚʥʽʩʪʴ ʚʽʟʫʘʣʴʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ.  

3. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʽʟʫʘʣʴʥʠʭ ʽʥʜʠʢʘʪʦʨʽʚ. 

4. ʉʠʛʥʘʣʠ/ʧʽʜʢʘʟʢʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʘʙʽʣʴʥʽʩʪʴ, ʧʨʠʩʫʪʥʽʩʪʴ ʩʠʩʪʝʤʠ 

ʦʨʽʻʥʪʘʮʽʾ. 

5. ɼʠʥʘʤʽʢʘ ʫ ʚʽʜʦʙʨʘʞʝʥʥʽ ʧʦʣʷ ʟʦʨʫ. 

ɹʽʣʴʰ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʠʡ ʘʥʘʣʽʟ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ 

ʟʘʧʦʙʽʛʘʥʥʷ ʢʽʙʝʨʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʚ ʩʠʥʪʝʪʠʯʥʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ AR/VR ʘʚʪʦʨʠ ʧʨʦʧʦʥʫʶʪʴ ʚ ʧʦʧʝʨʝʜʥʽʡ ʨʦʙʦʪʽ [14], ʘʣʝ 

ʨʝʢʦʤʝʥʜʫʶʪʴ ʪʘʢʦʞ ʚʨʘʭʦʚʫʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʩʪʠʣʴ ʥʘʚʯʘʥʥʷ [15], ʱʦ ʤʦʞʝ 

ʟʤʽʥʶʚʘʪʠʩʷ ʚ ʩʠʥʪʝʪʠʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʦʩʚʽʪʠ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ 

ʨʦʟʰʠʨʝʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʥʪʝʪʠʯʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘʣʝ ʡ ʚʩʝ 

ʙʽʣʴʰʠʤ ʽʛʨʦʚʠʤ ʤʦʤʝʥʪʦʤ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ [16], ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ 

ʨʦʟʫʤʽʥʥʷ ʚʽʜʤʽʥʥʦʩʪʽ ʪʦʛʦ, ʷʢ ʚʧʣʠʚʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ VR ʥʘ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʥʠʢʥʝʥʥʷ ʢʽʙʝʨʟʘʭʚʦʨʶʚʘʥʥʷ ʫ ʛʨʘʚʮʷ ʪʘ ʩʧʦʩʪʝʨʽʛʘʯʘ ʟʘ ʛʨʦʶ (ʪʦʙʪʦ 

ʧʘʩʠʚʥʠʤ ʫʯʘʩʥʠʢʦʤ).  

ʑʦʙ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʮʶ ʧʨʦʙʣʝʤʫ, ʢʦʤʘʥʜʘ ʚʯʝʥʠʭ ʟ ʋʥʽʚʝʨʩʠʪʝʪʫ 

ʂʦʥʢʫʢ ʦʧʠʪʘʣʘ 20 ʦʩʽʙ ʽ ʩʧʦʩʪʝʨʽʛʘʣʘ ʟʘ ʾʭʥʽʤ ʜʦʩʚʽʜʦʤ, ʚʠʚʯʘʶʯʠ ʨʫʭʠ ʦʯʝʡ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ VR-ʛʨʫ ʧʽʜ ʥʘʟʚʦʶ çCollecting Ring Gameè (ʰʢʽʜʣʠʚʽʩʪʴ ʷʢʦʾ 

ʚʞʝ ʙʫʣʘ ʜʦʚʝʜʝʥʘ), ʜʦʩʣʽʜʥʠʢʠ ʨʦʟʜʽʣʠʣʠ ʫʯʘʩʥʠʢʽʚ ʥʘ ʛʨʫʧʫ, ʱʦ ʛʨʘʻ, ʽ ʛʨʫʧʫ, 

ʷʢʘ ʩʧʦʩʪʝʨʽʛʘʻ [17]. ʋ ʪʦʡ ʯʘʩ ʷʢ ʛʨʫʧʘ, ʱʦ ʛʨʘʣʘ, ʦʪʨʠʤʘʣʘ ʜʦʩʚʽʜ ʧʨʘʢʪʠʯʥʦʾ 

ʛʨʠ, ʛʨʫʧʘ ʩʧʦʩʪʝʨʽʛʘʯʽʚ ʜʠʚʠʣʘʩʷ ʟʘʧʠʩ ʪʽʻʾ ʞ ʩʘʤʦʾ ʛʨʠ. ʈʫʭʠ ʦʯʝʡ ʬʽʢʩʫʚʘʣʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʤʦʥʽʪʦʨʘ ʟ ʜʟʝʨʢʘʣʦʤ. ɼʦʩʣʽʜʥʠʢʠ ʟôʷʩʫʚʘʣʠ, ʱʦ 

ʩʧʦʩʪʝʨʽʛʘʯʽ ʚʽʜʯʫʚʘʣʠ ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʥʝʛʘʪʠʚʥʠʭ ʩʠʤʧʪʦʤʽʚ, ʥʽʞ ʛʨʘʚʮʽ. ʎʝ 

ʤʦʞʝ ʙʫʪʠ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʛʨʘʚʮʽ ʚʽʜʯʫʚʘʶʪʴ ʙʽʣʴʰʠʡ ʢʦʥʪʨʦʣʴ ʥʘʜ 

ʩʠʪʫʘʮʽʻʶ ʘʙʦ ʢʨʘʱʝ ʟʘʥʫʨʶʶʪʴʩʷ ʫ ʚʽʨʪʫʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ. ʋ ʩʧʦʩʪʝʨʽʛʘʯʽʚ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʢʦʨʦʪʰʽ ʨʫʭʠ ʦʯʝʡ ʟ ʜʦʚʰʠʤʠ ʧʝʨʽʦʜʘʤʠ ʬʽʢʩʘʮʽʾ ʚ ʦʜʥʦʤʫ 

ʤʽʩʮʽ. ʎʝ ʤʦʛʣʦ ʧʨʠʟʚʝʩʪʠ ʜʦ ʙʽʣʴʰʦʛʦ, ʥʽʞ ʫ ʛʨʘʚʮʽʚ, ʨʦʟʣʘʜʫ ʤʦʟʢʫ. ɸʚʪʦʨʠ 

ʚʧʝʚʥʝʥʽ, ʱʦ ɯʂʊ, ʨʦʟʨʦʙʣʝʥʽ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʘ ʢʦʥʪʨʦʣʶ ʾʾ 
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ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʥʦʨʤʠ ʢʦʨʠʩʪʫʚʘʯʘ [18], ʤʦʞʫʪʴ ʙʫʪʠ ʽʥʪʝʛʨʦʚʘʥʽ 

ʽ ʚ ʮʠʬʨʦʚʝ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ.  

ɺʠʩʥʦʚʢʠ ʟ ʜʦʩʣʽʜʞʝʥʥʷ ʡ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʦʙʦʢ. 

ʈʦʟʰʠʨʝʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ ʚ ʩʠʥʪʝʪʠʯʥʦʤʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʤʘʻ ʷʢ ʧʦʟʠʪʠʚʥʽ, ʪʘʢ ʽ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ. ɿʦʢʨʝʤʘ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ VR ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʣʘʩʪʠʚʦʩʪʷʭ ʦʩʪʘʥʥʴʦʾ, ʘ ʪʘʢʦʞ 

ʧʦʟʠʪʠʚʥʦʤʫ ʜʦʩʚʽʜʽ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʬʘʭʽʚʮʽ ʟʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʥʘ 

ʧʨʦʙʣʝʤʠ ʪʘ ʥʦʚʽ ʟʘʚʜʘʥʥʷ ʦʩʚʽʪʠ ʧʨʠ ʧʝʨʝʭʦʜʽ ʜʦ ʥʘʚʯʘʥʥʷ ʚ ʩʠʥʪʝʪʠʯʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ (ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʾ ʨʦʣʽ ʜʣʷ ʚʯʠʪʝʣʽʚ ʟ VR ʦʩʚʽʪʦʶ, ʥʝʩʪʘʣʝ ʨʦʟʫʤʽʥʥʷ 

ʽʤʝʨʩʠʚʥʦʛʦ ʝʬʝʢʪʫ, ʟʨʦʙʠʪʠ VR ʜʦʩʪʫʧʥʠʤ, ʙʨʘʢ ʨʦʟʫʤʽʥʥʷ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʽ 

ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʜʣʷ ʟʜʦʨʦʚôʷ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʚʯʘʥʥʷ). 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ 30-ʨʽʯʥʫ ʽʩʪʦʨʽʶ ʚʠʚʯʝʥʥʷ ʧʨʠʯʠʥ ʚʠʥʠʢʥʝʥʥʷ 

ʢʽʙʝʨʟʘʭʚʦʨʶʚʘʥʴ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʪʘ 

ʧʦʩʪʽʡʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ VR-ʛʘʨʥʽʪʫʨ ʧʨʦʙʣʝʤʠ ʟʙʝʨʝʞʝʥʥʷ ʟʜʦʨʦʚôʷ ʽ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʨʦʙʣʝʤʘ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝ ʚʠʨʽʰʝʥʦʶ. ʋ 

ʟʥʘʯʥʽʡ ʤʽʨʽ ʮʝ ʧʦʚôʷʟʘʥʦ ʟ ʥʝʧʦʚʥʠʤ ʫʨʘʭʫʚʘʥʥʷʤ ʬʘʢʪʦʨʽʚ, ʱʦ ʩʧʨʠʷʶʪʴ 

ʨʦʟʚʠʪʢʫ ʢʽʙʝʨʟʘʭʚʦʨʶʚʘʥʥʷ, ʪʘ ʥʝʧʦʚʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʨʛʦʥʦʤʽʯʥʠʭ ʟʥʘʥʴ 

ʱʦʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʠʥʪʝʪʠʯʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʋʩʫʥʝʥʥʷ (ʘʙʦ ʧʦʤôʷʢʰʝʥʥʷ ʚʧʣʠʚʫ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʬʘʢʪʦʨʽʚ) ʫ 

ʧʦʻʜʥʘʥʥʽ ʟ ʽʥʰʠʤʠ ʤʝʪʦʜʠʢʘʤʠ ʦʮʽʥʶʚʘʥʥʷ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʚʧʣʠʚʫ AR/VR 

ʥʘ ʢʦʛʥʽʪʠʚʥʫ ʜʽʷʣʴʥʽʩʪʴ ʟʜʦʙʫʚʘʯʘ ʟʥʘʥʴ ʜʦʟʚʦʣʠʪʴ ʟʤʝʥʰʠʪʠ ʟʨʦʩʪʘʶʯʫ 

ʢʽʙʝʨʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽʤʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʽʜʚʠʱʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ ʚ ʩʠʥʪʝʪʠʯʥʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 
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STUDENT ACTIVITIES IN THE SYNTHETIC EDUCATIONAL 
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Abstract 

Learning focused on assimilation of facts, availability of information, free 

access to knowledge bases and convenient navigation in local and global networks is 

not a sufficient condition for the formation of an educated person, active cognitive 

activity of a student. In this paper, the authors present an analysis of the influence of 

virtual reality on the effectiveness of educational process and the preservation of the 

studentsô health. 

It is noted that learning in a synthetic environment causes the need to solve new, 

specific tasks including the teacher mastering the new role of a facilitator and 
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understanding psychological and psychophysiological problems for health and the 

effectiveness of learning in a synthetic learning environment, the specificity of 

cybersickness. Based on the results of research in the field of ergonomics, 

recommendations have been made, the consideration of which will contribute to 

reducing the risk of cyber-diseases 

Keywords: cybersickness, cognitive activity, virtual reality, immersive 

technologies, synthetic learning environment. 
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ɺʝʨʙʦʚʝʮʴʢʠʡ ɼ.ɺ., ʆʣʝʢʩʶʢ ɺ.ʇ., 

ɯʥʩʪʠʪʫʪ ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʚʽʪʠ ʅɸʇʅ ʋʢʨʘʾʥʠ,  

ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʆɻʃʗɼ ʌʋʅʂʎɯʆʅɸʃʔʅʀʍ ʄʆɾʃʀɺʆʉʊɽʁ ʇʃɸʊʌʆʈʄʀ ɼʃʗ 

ʉʊɺʆʈɽʅʅʗ ɯɻʆʈ UNITY 3D ʅɸ ʇʈʀʂʃɸɼɯ ʉʊɺʆʈɽʅʅʗ 2D ɻʈʀ 

 

ɺʩʪʫʧ. ʋ ʟʚôʷʟʢʫ ʟ ʰʚʠʜʢʠʤ ʨʦʟʚʠʪʢʦʤ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ʚʠʥʠʢʣʘ ʧʦʪʨʝʙʘ ʫ ʤʦʜʠʬʽʢʘʮʽʾ ʪʘ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʽʚ ʩʧʨʠʡʤʘʥʥʷ ʥʦʚʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʦʧʘʥʫʚʘʥʥʷ 

ʥʦʚʠʭ ʟʥʘʥʴ, ʬʦʨʤʫʚʘʥʥʷ ʫʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ. ɺʧʣʠʚ ʥʘ ʝʤʦʮʽʡʥʫ ʩʪʦʨʦʥʫ ʧʩʠʭʽʢʠ 

ʻ ʜʽʻʚʠʤ ʩʧʦʩʦʙʦʤ ʚʠʨʽʰʝʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʧʨʦʙʣʝʤ. ʆʩʢʽʣʴʢʠ ʩʫʯʘʩʥʝ ʧʦʢʦʣʽʥʥʷ 

ʤʦʣʦʜʽ ʟʘʭʦʧʣʶʻʪʴʩʷ ʢʦʤʧôʶʪʝʨʥʠʤʠ ʽʛʨʘʤʠ, ʪʦ ʛʝʡʤʠʬʽʢʘʮʽʷ ʜʦʟʚʦʣʷʻ 

ʧʨʠʚʥʝʩʪʠ ʜʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʝʣʝʤʝʥʪʠ ʥʦʚʠʟʥʠ, ʤʦʪʠʚʫʚʘʪʠ ʪʘ ʟʘʮʽʢʘʚʠʪʠ 

ʫʯʥʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ. ɿʘʚʜʷʢʠ ʢʦʤʧôʶʪʝʨʥʠʤ ʽʛʨʘʤ ʚʦʥʠ ʤʦʞʫʪʴ ʥʝ ʣʠʰʝ 

ʩʧʨʠʡʤʘʪʠ ʥʦʚʫ ʽʥʬʦʨʤʘʮʽʶ, ʘ ʡ ʨʦʟʚʠʚʘʪʠ ʩʢʣʘʜʥʠʢʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ [2], [5]. 

ʂʨʽʤ ʦʟʥʘʯʝʥʠʭ ʧʝʨʝʚʘʛ, ʘʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤʦʤ ʛʝʡʤʽʬʽʢʘʮʽʾ ʻ ʬʦʨʤʫʚʘʥʥʷ ʫ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʙʘʟʦʚʠʭ ʽʥʬʦʨʤʘʪʠʯʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʱʦʜʦ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʪʘ ʨʦʟʨʦʙʢʠ ʽʛʦʨ.  

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ ʧʦʣʷʛʘʻ ʫ ʘʥʘʣʽʟʽ ʪʘ ʨʦʟʛʣʷʜʫ ʦʩʥʦʚʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʬʫʥʢʮʽʡ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʽʛʦʨ Unity 3D 

ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʾ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʙʘʢʘʣʘʚʨʽʚ ʽʥʬʦʨʤʘʪʠʢʠ.  
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ʄʝʪʦʶ ʪʝʟ ʻ ʦʛʣʷʜ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʡ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ Unity 3D ʚ ʧʨʦʮʝʩʽ 

ʩʪʚʦʨʝʥʥʷ ʧʨʦʩʪʦʾ 2D ʛʨʠ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʂʦʞʥʘ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʛʦʨ 

ʫʥʽʬʽʢʫʻʪʴʩʷ ʧʽʜ ʧʦʪʨʝʙʠ ʢʦʞʥʦʾ ʛʨʠ, ʟʘʚʜʷʢʠ ʮʴʦʤʫ ʧʨʘʢʪʠʯʥʦ ʚ ʢʦʞʥʽʡ 

ʧʣʘʪʬʦʨʤʽ ʧʨʠʩʫʪʥʽʡ ʥʝʚʠʯʝʨʧʥʠʡ ʬʫʥʢʮʽʦʥʘʣ ʜʣʷ ʩʪʚʦʨʝʥʥʷ, ʪʘ ʚʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ. ʑʦʜʦ Unity 3D, ʪʦ ʟʘʚʜʷʢʠ ʮʽʡ ʧʣʘʪʬʦʨʤʽ 

ʟôʷʚʠʣʠʩʴ ʥʘ ʩʚʽʪ ʪʘʢʽ ʽʛʨʠ, ʷʢ Hearthstone: Heroes of Warcraft, Cities Skylines, 

Pillars of Eternity, Pokemon Go ʪʘ ʽʥʰʽ [3]. ɼʣʷ ʨʦʟʨʦʙʢʠ ʛʨʠ ʦʢʨʽʤ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʧʣʘʪʬʦʨʤʠ Unity 3D ʪʘʢʦʞ ʧʦʪʨʽʙʥʦ ʚʩʪʘʥʦʚʠʪʠ Visual Studio Code, ʦʩʢʽʣʴʢʠ 

ʧʨʦʛʨʘʤʥʠʡ ʢʦʜ ʟʨʫʯʥʽʰʝ ʧʠʩʘʪʠ ʚ ʪʘʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʊʘʢʦʞ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʛʨʘʬʽʢʠ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʨʘʩʪʨʦʚʦʾ 

ʛʨʘʬʽʢʠ, ʪʘʢʝ ʷʢ Adobe Illustrator, ʘʙʦ Adobe Photoshop.  

ʈʦʟʛʣʷʜʘʶʯʠ ʬʫʥʢʮʽʦʥʘʣ ʩʝʨʝʜʦʚʠʱʘ Unity, ʩʣʽʜ ʩʢʘʟʘʪʠ, ʱʦ ʜʫʞʝ ʟʨʫʯʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 2D ʰʘʙʣʦʥ ʜʣʷ ʰʚʠʜʢʦʛʦ ʧʦʯʘʪʢʫ ʨʦʙʦʪʠ ʥʘʜ ʧʨʦʝʢʪʦʤ. ʎʝʡ 

ʰʘʙʣʦʥ ʜʦʩʪʫʧʥʠʡ ʯʝʨʝʟ Unity Hub ʪʘ ʤʘʻ ʨʷʜ ʥʘʣʘʰʪʫʚʘʥʴ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ, ʘ 

ʩʘʤʝ: 

¶ ʩʮʝʥʘ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻ 2D ʚʽʜʦʙʨʘʞʝʥʥʷ ʪʘ 

ʦʯʠʱʫʻ ʧʦʧʝʨʝʜʥʽʡ ʢʘʜʨ ʦʜʥʠʤ ʢʦʣʴʦʨʦʤ (ʘ ʥʝ Skybox, ʷʢ ʮʝ ʚʣʘʩʪʠʚʦ ʜʣʷ 3D 

ʧʨʦʝʢʪʽʚ); 

¶ ʨʝʜʘʢʪʦʨ ʟʘ ʫʤʦʚʯʘʥʥʷʤ ʚʠʩʪʘʚʣʝʥʠʡ ʫ 2D ʨʝʞʠʤ, ʪʦʤʫ ʥʦʚʽ ʘʩʩʝʪʠ 

ʪʝʢʩʪʫʨ ʽʤʧʦʨʪʫʶʪʴʩʷ ʷʢ ʉʧʨʘʡʪʠ (Sprite); 

¶ ʚʽʜʢʣʶʯʝʥʦ ʤʝʭʘʥʽʟʤ ʛʣʦʙʘʣʴʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ; 

¶ ʨʷʜ ʚʩʪʘʥʦʚʣʝʥʠʭ ʧʘʢʝʪʽʚ, ʚʢʣʶʯʘʶʯʠ 2D Animation, 2D Pixel 

Perfect, 2D PSD Importer ʪʘ 2D SpriteShape, ʘ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʽ ʟʘʣʝʞʥʦʩʪʽ [4]. 

ɿʘʚʜʷʢʠ ʽʛʨʦʚʠʤ ʨʫʰʽʷʤ ʪʘ ʽʥʩʪʨʫʢʮʽʷʤ ʚ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ ʤʦʞʥʘ ʙʝʟ 

ʦʩʦʙʣʠʚʠʭ ʥʘʚʠʢʽʚ ʚ ʮʽʡ ʛʘʣʫʟʽ ʩʪʚʦʨʠʪʠ ʧʨʠʤʽʪʠʚʥʫ 2D ʛʨʫ. ɿʘʜʣʷ ʚʠʚʯʝʥʥʷ 

ʟʘʛʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʫ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ Unity 3D (ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʽʛʦʨ) ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʩʪʚʦʨʠʪʠ 2D ʛʨʫ ʞʘʥʨʫ ʧʝʨʝʛʦʥʠ. ʅʘʤʠ ʙʫʣʦ ʦʙʨʘʥʦ 
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ʜʝʪʘʣʴʥʫ ʽʥʩʪʨʫʢʮʽʶ ʟ ʧʨʦʩʪʦʨʫ ɯʥʪʝʨʥʝʪ [1]. ʈʦʟʨʦʙʢʘ ʤʦʙʽʣʴʥʦʾ ʛʨʠ 

ʧʝʨʝʜʙʘʯʘʻ ʫ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʢʽʣʴʢʘ ʝʪʘʧʽʚ, ʘ ʩʘʤʝ: 

¶ ʧʨʦʝʢʪʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʷ;  

¶ ʩʪʚʦʨʝʥʥʷ ʬʽʟʠʢʠ ʘʚʪʦʤʦʙʽʣʷ (ʬʽʟʠʯʥʽ ʛʨʘʥʠʮʽ ʘʚʪʦʤʦʙʽʣʷ, ʩʪʨʠʙʢʠ, 

ʜʠʤ ʟ ʢʦʣʽʩ ʪʘ ʽʥ.); 

¶ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʨʘʩʠ; 

¶ ʩʪʚʦʨʝʥʥʷ ʬʽʟʠʢʠ ʪʨʘʩʠ (ʧʝʨʝʰʢʦʜʠ, ʤʦʩʪʠ ʽ ʪ.ʜ.); 

¶ ʨʦʟʨʦʙʢʘ ʩʫʧʨʦʪʠʚʥʠʢʽʚ [1]. 

ʇʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ʜʘʥʦʾ ʛʨʠ ʜʦʪʨʠʤʫʚʘʣʠʩʴ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. ɿʘ ʧʣʘʥʦʤ ʙʫʣʦ 

ʩʧʦʯʘʪʢʫ ʨʦʙʦʪʘ ʚʝʣʘʩʴ ʥʘʜ ʩʪʚʦʨʝʥʥʷʤ ʛʨʘʬʽʯʥʦʾ ʯʘʩʪʠʥʠ, ʩʪʚʦʨʶʚʘʣʘʩʴ ʤʘʧʘ ʟ 

ʧʝʨʝʰʢʦʜʘʤʠ ʽ ʘʚʪʦʤʦʙʽʣʴ. ʇʽʩʣʷ ʪʦʛʦ ʚʝʣʘʩʴ ʨʦʙʦʪʘ ʥʘʜ ʬʽʟʠʢʦʶ, ʘ ʩʘʤʝ 

çʪʚʝʨʜʠʤʠè ʦʙôʻʢʪʘʤʠ, ʬʽʟʠʢʦʶ ʘʚʪʦʤʦʙʽʣʷ, ʜʠʤʦʤ ʟ-ʧʽʜ ʢʦʣʽʩ, ʩʪʨʠʙʢʦʤ ʪʘ 

ʤʦʩʪʘʤʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʜʘʥʦʾ ʛʨʠ ʻ ʛʦʪʦʚʘ ʦʬʬʣʘʡʥ ʛʨʘ ʟ ʩʫʧʨʦʪʠʚʥʠʢʘʤʠ ʪʘ ʧʦʢʠ 

ʱʦ ʦʜʥʽʻʶ ʤʘʧʦʶ, ʫ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʢʠ ʪʘʢʦʞ ʽʥʰʘ ʤʘʧʘ ʪʘ ʩʪʚʦʨʝʥʥʷ ʦʥʣʘʡʥ 

ʤʫʣʴʪʠʧʣʝʻʨʘ. 

ɺʠʩʥʦʚʢʠ. ʉʪʚʦʨʝʥʥʷ ʽʛʨʦʚʠʭ ʜʦʜʘʪʢʽʚ ʻ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʟʘʪʨʝʙʫʚʘʥʠʭ 

ʥʘʧʨʷʤʽʚ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʫ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ɯʊ-ʬʘʭʽʚʮʽʚ. ʆʪʦʞ, ʧʨʠ 

ʧʽʜʛʦʪʦʚʮʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʜʦʮʽʣʴʥʦ ʧʨʠʜʽʣʷʪʠ ʮʴʦʤʫ ʧʠʪʘʥʥʶ ʦʩʦʙʣʠʚʫ 

ʫʚʘʛʫ. ʉʝʨʝʜ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʨʦʟʨʦʙʢʠ ʽʛʦʨ ʻ Unity 3D. ʇʣʘʪʬʦʨʤʘ ʻ 

ʧʦʩʠʣʴʥʦʶ ʜʣʷ ʦʧʘʥʫʚʘʥʥʷ, ʟ ʥʝʶ ʥʝ ʚʘʞʢʦ ʧʨʘʮʶʚʘʪʠ ʥʘʚʽʪʴ ʥʦʚʘʯʢʫ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ Unity 3D, ʤʦʞʥʘ ʨʦʟʨʦʙʣʷʪʠ ʜʦʜʘʪʢʠ ʱʦ ʧʽʜʪʨʠʤʫʶʪʴʩʷ ʙʽʣʴʰ 

ʥʽʞ ʥʘ 20 ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ, ʱʦ ʜʦʟʚʦʣʷʻ ʢʦʞʥʦʤʫ ʨʦʟʨʦʙʥʠʢʫ ʟʥʘʡʪʠ ʩʚʦʶ 

ʥʽʰʫ. ʋ ʧʝʨʩʧʝʢʪʠʚʽ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʙʘʯʘʻʤʦ ʚʠʢʦʥʘʥʥʷ ʦʛʣʷʜʫ 

ʬʫʥʢʮʽʦʥʘʣʫ ʧʣʘʪʬʦʨʤʠ Unreal Engine ʪʘ ʩʪʚʦʨʝʥʥʷ ʧʦʜʽʙʥʠʭ ʜʦʜʘʪʢʽʚ. ʅʘ ʮʽʡ 

ʙʘʟʽ ʙʫʜʝ ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʧʨʦʛʨʘʤʥʠʭ ʟʛʘʜʘʥʠʭ ʧʣʘʪʬʦʨʤ.  

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. Top Down Car Controller Tutorial Example Unity Project. 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] URL: (https://www.patreon.com/posts/top-down-car-

49913192) (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 17.08.2022) 

https://www.patreon.com/posts/top-down-car-49913192
https://www.patreon.com/posts/top-down-car-49913192
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to/beginner/game-development-tools) (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 02.09.2022) 

5. ʉʧʽʨʽʥ, ʆ. ʄ. (2009). ɯʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʘ ʽʥʬʦʨʤʘʪʠʯʥʽ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʷʢ ʢʦʤʧʦʥʝʥʪʠ ʩʠʩʪʝʤʠ ʧʨʦʬʝʩʽʡʥʦ-ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʚʯʠʪʝʣʷ ʽʥʬʦʨʤʘʪʠʢʠ. ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʽ ʟʘʩʦʙʠ 

ʥʘʚʯʘʥʥʷ, 5(13). 

ɸʥʦʪʘʮʽʷ. ʋ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ  ʦʜʥʫ ʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʧʣʘʪʬʦʨʤ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʽʛʦʨ ʪʘ ʧʽʜ ʯʘʩ ʦʛʣʷʜʫ ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʬʫʥʢʮʽʦʥʘʣʫ 

ʧʣʘʪʬʦʨʤʠ ʨʦʟʨʦʙʣʝʥʦ ʧʨʠʤʽʪʠʚʥʫ 2D ʛʨʫ ʜʣʷ ʤʦʙʽʣʴʥʠʭ ʧʣʘʪʬʦʨʤ. ɿʘʚʜʷʢʠ 

ʮʴʦʤʫ ʻ ʤʦʞʣʠʚʽʩʪʴ ʚʧʨʦʚʘʜʠʪʠ ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ ʪʘ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ ʚ ʦʩʚʽʪʥʽʡ 

ʧʨʦʮʝʩ, ʘʜʞʝ ʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʽʛʨʠ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʚʠʚʯʝʥʥʷ ʥʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʘ ʡ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʝʚʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. ɿʨʦʙʣʝʥʦ ʘʥʘʣʽʟ 

ʦʩʥʦʚʥʠʭ ʪʝʨʤʽʥʽʚ ʫ ʩʬʝʨʽ ʢʦʤʧôʶʪʝʨʥʠʭ ʽʛʦʨ. ʆʧʠʩʘʥʦ ʦʩʥʦʚʥʽ ʥʝʜʦʣʽʢʠ ʪʘ 

ʧʝʨʝʚʘʛʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦʛʦ ʨʫʰʽʷ, ʦʟʥʘʡʦʤʣʝʥʦ ʟ ʧʨʠʥʮʠʧʦʤ ʨʦʙʦʪʠ ʪʘ ʽʩʪʦʨʽʻʶ 

ʾʭ ʩʪʚʦʨʝʥʥʷ. ʊʘʢʦʞ ʚʟʷʪʦ ʜʦ ʫʚʘʛʠ ʦʩʥʦʚʥʽ ʘʧʘʨʘʪʥʽ ʚʠʤʦʛʠ ʜʣʷ ʨʦʙʦʪʠ ʟ 

ʢʦʞʥʠʤ ʟ ʨʦʟʛʣʷʥʫʪʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʦʤʧôʶʪʝʨʥʘ ʛʨʘ, ʛʝʡʤʠʬʽʢʘʮʽʷ, ʽʛʨʦʚʠʡ ʨʫʰʽʡ, ʩʧʨʘʡʪʠ. 

 

Abstract. The paper examines one of the most popular platforms for creating 

computer games, and during the review of the capabilities and functionality of the 

platform, a primitive 2D game for mobile platforms is developed. Thanks to this, it is 

possible to introduce modern methods and forms of education into the educational 

process, because it is possible to create games not only for learning new information, 

https://itvdn.com/ru/blog/article/7best-unity-games/
https://unity.com/ru/how-to/beginner/game-development-tools
https://unity.com/ru/how-to/beginner/game-development-tools
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but also for the formation of certain competencies. An analysis of the main terms in 

the field of computer games was made. The main disadvantages and advantages of 

the analyzed engine are described, the principle of operation and the history of their 

creation are introduced. The main hardware requirements for working with each of 

the considered software tools are also taken into account. 

Keywords: computer game, gamification, game engine, sprites. 
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ʄɽɼɯɸʆʉɺɯʊɸ ʗʂ ʏʀʅʅʀʂ ʇɯɼɺʀʑɽʅʅʗ ʗʂʆʉʊɯ  

ɺʀʑʆɰ ʆʉɺɯʊʀ ʋʂʈɸɰʅʀ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʐʠʨʦʢʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʜʽʘʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ 

ʦʙʫʤʦʚʣʝʥʝ ʧʨʘʛʥʝʥʥʷʤ ʥʘʰʦʾ ʜʝʨʞʘʚʠ ʨʽʚʥʦʧʨʘʚʥʦ ʫʚʽʡʪʠ ʜʦ ɭʚʨʦʧʝʡʩʴʢʦʛʦ 

ʩʦʶʟʫ, ʜʝ ʤʝʜʽʘʦʩʚʽʪʘ ʻ ʢʣʶʯʦʚʠʤ ʧʦʣʦʞʝʥʥʷʤ ʦʩʚʽʪʥʴʦʾ ʧʦʣʽʪʠʢʠ. ʈʦʟʛʣʷʜʘʶʯʠ 

"ʤʝʜʽʘ" ʫ ʩʦʮʽʘʣʴʥʦʤʫ ʢʦʥʪʝʢʩʪʽ, ʚʠʟʥʘʯʘʻʤʦ ʡʦʛʦ ʷʢ ʧʨʠʡʥʷʪʥʫ ʩʫʩʧʽʣʴʥʫ 

ʩʢʣʘʜʦʚʫ, ʱʦ ʧʦʪʨʝʙʫʻ ʧʝʚʥʠʭ ʥʘʚʠʯʦʢ ʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʢʨʠʪʠʯʥʠʭ ʧʽʜʭʦʜʽʚ 

ʫʥʘʩʣʽʜʦʢ ʤʦʞʣʠʚʠʭ ʥʝʛʘʪʠʚʥʠʭ ʩʦʮʽʘʣʴʥʠʭ ʧʽʜʩʫʤʢʽʚ ʜʽʷʣʴʥʦʩʪʽ. 

ʅʝ ʚʠʢʣʠʢʘʻ ʟʘʧʝʨʝʯʝʥʴ ʪʦʡ ʬʘʢʪ, ʱʦ ʚ ʨʝʘʣʽʷʭ ʩʴʦʛʦʜʝʥʥʷ ʩʘʤʝ 

ʤʝʜʽʘʦʩʚʽʪʘ ʬʦʨʤʫʻ ʪʚʦʨʯʫ, ʩʚʽʜʦʤʫ, ʢʨʝʘʪʠʚʥʫ, ʤʝʜʽʘʛʨʘʤʦʪʥʫ ʦʩʦʙʠʩʪʽʩʪʴ, 

ʟʜʘʪʥʫ ʚʽʣʴʥʦ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʚ ʩʢʣʘʜʥʽʡ ʩʫʯʘʩʥʽʡ ʤʝʜʽʘ, ʘʜʞʝ ʩʘʤʝ ʚʽʜ 

ʤʝʜʽʘʢʦʤʧʝʪʝʥʪʥʦʛʦ ʬʘʭʽʚʮʷ ʫ ʤʘʡʙʫʪʥʴʦʤʫ ʟʘʣʝʞʠʪʴ ʫʩʧʽʰʥʘ ʚʽʜʙʫʜʦʚʘ ʪʘ 

ʨʦʟʚʠʪʦʢ ʋʢʨʘʾʥʠ. ʅʘʛʘʣʴʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʫʧʨʦʚʘʜʞʝʥʥʷ 

ʤʝʜʽʘʦʩʚʽʪʠ ʚʠʢʣʠʢʘʥʘ ʚʽʡʩʴʢʦʚʦʶ ʡ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʘʛʨʝʩʽʻʶ, ʱʦ ʚʝʜʝʪʴʩʷ 
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ʈʦʩʽʻʶ ʧʨʦʪʠ ʋʢʨʘʾʥʠ. ɸʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʨʦʛʦʤ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʤʝʜʽʘʟʘʩʦʙʽʚ ï ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ, ʽʥʪʝʨʥʝʪ-ʢʘʥʘʣʽʚ, ʙʣʦʛʽʚ, ʙʦʪʦ-ʬʝʨʤ, ʩʘʡʪʽʚ 

ʜʦʟʚʦʣʷʻ ʛʣʦʙʘʣʴʥʦ ʨʦʟʧʦʚʩʶʜʞʫʚʘʪʠ ʧʨʦʧʘʛʘʥʜʠʩʪʩʴʢʽ ʘʥʪʠʫʢʨʘʾʥʩʴʢʽ ʬʝʡʢʠ, 

ʧʦʰʠʨʶʚʘʪʠ ʥʝʧʨʘʚʜʠʚʽ ʥʦʚʠʥʠ, ʨʦʙʠʪʠ ʽʥʬʦʨʤʘʮʽʡʥʽ ʚʢʠʜʘʥʥʷ ʪʦʱʦ.  

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʧʨʦʙʣʝʤʘ ʤʝʜʽʘʦʩʚʽʪʠ ʧʨʝʜʩʪʘʚʣʷʻ ʮʽʢʘʚʽʩʪʴ ʜʣʷ ʩʫʯʘʩʥʠʭ 

ʥʘʫʢʦʚʮʽʚ ʽ ʧʝʜʘʛʦʛʽʚ-ʧʨʘʢʪʠʢʽʚ. ʇʨʦʚʝʜʝʥʠʡ ʥʘʤʠ ʘʥʘʣʽʟ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʩʪʘʪʝʡ, ʧʫʙʣʽʮʠʩʪʠʯʥʠʭ ʧʨʘʮʴ ʜʦʚʦʜʠʪʴ, ʱʦ ʧʨʘʢʪʠʢʘʤʠ ʪʘ 

ʪʝʦʨʝʪʠʢʘʤʠ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ ʥʘʫʢʠ ʧʨʠʜʽʣʝʥʦ ʟʥʘʯʥʫ ʫʚʘʛʫ 

ʜʦʩʣʽʜʞʝʥʥʶ ʮʴʦʛʦ ʧʠʪʘʥʥʷ. ʊʘʢ, ʩʪʘʪʪʶ ʉʦʨʦʢʦ ʅ. ʧʨʠʩʚʷʯʝʥʦ ʚʠʟʥʘʯʝʥʥʶ 

ʦʩʥʦʚʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ, 

ʚʠʦʢʨʝʤʣʝʥʦ ʦʩʥʦʚʥʽ ʮʽʣʽ ʪʘ ʧʦʪʨʝʙʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ 

ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ, ʥʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜʠ ʽʥʩʪʨʫʤʝʥʪʽʚ ʚʽʨʪʫʘʣʴʥʦʾ ʪʘ ʜʦʧʦʚʥʝʥʦʾ 

ʨʝʘʣʴʥʦʩʪʝʡ ʟʛʽʜʥʦ ʟ ʮʠʤʠ ʮʽʣʷʤʠ [4, ʩ. 113-115]. ɸʚʪʦʨʘʤʠ ʟʙʽʨʥʠʢʘ çɺʠʚʯʘʡ ʪʘ 

ʨʦʟʨʽʟʥʷʡ: ʽʥʬʦ-ʤʝʜʽʡʥʘ ʛʨʘʤʦʪʥʽʩʪʴè ʨʦʟʛʣʷʥʫʪʦ ʷʢ ʟʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ, ʪʘʢ ʽ 

ʢʦʥʢʨʝʪʥʽ ʧʨʠʢʣʘʜʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʤʝʜʽʘʛʨʘʤʦʪʥʦʩʪʽ ʚ ʦʩʚʽʪʥʽʡ 

ʧʨʦʩʪʽʨ ʋʢʨʘʾʥʠ [2]. ɻʨʫʧʦʶ ʘʚʪʦʨʽʚ ʚʠʩʚʽʪʣʝʥʦ ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʫʧʨʦʚʘʜʞʝʥʥʷ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʦʩʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʟʘʢʣʘʜʫ ʚʠʱʦʾ ʦʩʚʽʪʠ, 

ʦʧʠʩʘʥʦ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʟʘʩʦʙʠ ʦʥʣʘʡʥ ʩʝʨʚʽʩʽʚ (Tilda, Wix, Google Sites ʪʘ 

ʽʥ.), ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʽʪʥʽ ʦʩʚʽʪʥʽ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʤʝʪʦʜʠʢʠ, 

ʟʘʣʫʯʘʪʠ ʟʜʦʙʫʚʘʯʽʚ ʜʦ ʘʢʪʠʚʥʦʾ ʧʽʟʥʘʚʘʣʴʥʦ-ʧʦʰʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ [3, ʩ. 25-34]. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʧʦʚʥʠʤ ʦʙˇʨʫʥʪʫʚʘʥʥʷʤ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ. ɽʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʜʽʘʨʝʩʫʨʩʽʚ ʥʘʜʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʟʤʘʣʴʦʚʫʻ ʧʦʜʘʣʴʰʽ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ 

ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ, ʟʤʽʥʶʻ ʩʘʤʫ ʩʪʨʫʢʪʫʨʫ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ, 

ʨʦʟʰʠʨʶʻ ʦʙʨʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ.  

ɹʽʣʴʰʽʩʪʴ ʩʫʯʘʩʥʠʭ ʥʘʫʢʦʚʮʽʚ ʽ ʧʝʜʘʛʦʛʽʚ ʩʭʠʣʷʶʪʴʩʷ ʜʦ ʜʫʤʢʠ, ʱʦ 

ʧʝʨʝʭʽʜʥʠʡ ʭʘʨʘʢʪʝʨ ʽʩʥʫʶʯʦʾ ʦʩʚʽʪʥʴʦʾ ʩʠʩʪʝʤʠ, ʩʧʨʠʯʠʥʷʻ ʚʠʥʠʢʥʝʥʥʷ 

ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʭ ʚʠʤʦʛ ʜʦ ʤʝʪʦʜʦʣʦʛʽʾ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ. ʆʢʨʝʤʽ ʜʦʩʣʽʜʥʠʢʠ ʟʦʩʝʨʝʜʞʫʶʪʴ ʩʚʦʶ ʫʚʘʛʫ ʥʘ ʟʘʥʫʨʶʶʯʠʭ ʦʩʚʽʪʥʽʭ 
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ʪʝʭʥʦʣʦʛʽʷʭ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ. ɺ 

ʨʝʘʣʽʷʭ ʩʴʦʛʦʜʝʥʥʷ ʥʝʤʦʞʣʠʚʦ ʟʘʧʝʨʝʯʫʚʘʪʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʦʩʚʽʪʥʽ 

ʤʝʜʽʘʪʝʭʥʦʣʦʛʽʾ ʤʘʶʪʴ ʫʥʽʢʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʟʘʚʜʷʢʠ ʷʢʠʤ ʚʦʥʠ ʩʪʘʶʪʴ 

ʥʘʜʟʚʠʯʘʡʥʦ ʧʨʦʜʫʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʦʩʚʽʪʥʴʦʾ 

ʩʠʩʪʝʤʠ. ʉʘʤʝ ʪʦʤʫ, ʤʝʜʽʘʪʠʟʘʮʽʷ ʙʘʛʘʪʴʦʭ ʩʦʮʽʘʣʴʥʠʭ ʩʬʝʨ ʩʪʘʻ ʥʝʚʽʜôʻʤʥʦʶ 

ʦʩʦʙʣʠʚʽʩʪʶ ʾʭʥʴʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ. ʋ ʟʚôʷʟʢʫ ʟ ʯʠʤ ʟʤʽʥʠ 

ʤʝʪʦʜʠʢ ʽ ʪʝʭʥʦʣʦʛʽʡ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʻ 

ʥʝʦʙʭʽʜʥʠʤʠ, ʘ ʤʝʜʽʘʦʩʚʽʪʘ ʩʪʘʻ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʤ ʚʘʨʽʘʥʪʦʤ. 

ʄʝʜʽʘʦʩʚʽʪʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʧʨʦʮʝʩ ʦʚʦʣʦʜʽʥʥʷ ʩʫʯʘʩʥʠʤʠ 

ʤʝʜʽʘʪʝʭʥʦʣʦʛʽʷʤʠ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʮʝʥʟʦʨʘ, ʟ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʶ 

ʦʙʠʨʘʶʯʦʛʦ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʯʦʛʦ ʪʝʭʥʦʣʦʛʽʾ ʡ ʽʥʬʦʨʤʘʮʽʶ. ʉʘʤʝ ʪʦʤʫ ʚ 

ʩʢʣʘʜʥʠʭ ʨʝʘʣʽʷʭ ʩʴʦʛʦʜʝʥʥʷ, ʤʝʜʽʘʦʩʚʽʪʘ ʚʢʨʘʡ ʥʝʦʙʭʽʜʥʘ ʚʠʱʽʡ ʦʩʚʽʪʽ 

ʋʢʨʘʾʥʠ, ʙʦ ʤʘʻ ʧʽʜʛʦʪʫʚʘʪʠ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʽʟ ʘʢʪʠʚʥʦʶ ʛʨʦʤʘʜʷʥʩʴʢʦʶ 

ʧʦʟʠʮʽʻʶ, ʟʽ ʩʚʽʜʦʤʦʶ, ʛʨʘʤʦʪʥʦʶ ʧʦʚʝʜʽʥʢʦʶ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʧʦʣʽ ʪʘ 

ʢʨʠʪʠʯʥʠʤ ʩʪʘʚʣʝʥʥʷʤ ʜʦ ʤʝʜʽʘʤʘʪʝʨʽʘʣʽʚ. 

ɺʠʩʥʦʚʢʠ ʟ ʜʦʩʣʽʜʞʝʥʥʷ ʡ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʦʙʦʢ. 

ʇʽʜʩʫʤʦʚʫʶʯʠ ʟʘʫʚʘʞʠʤʦ, ʱʦ ʫ ʩʫʯʘʩʥʦʤʫ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʚʽʪʽ ʤʝʜʽʘʦʩʚʽʪʘ 

ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ, ʬʦʨʤʫʶʯʠ ʤʘʡʙʫʪʥʴʦʛʦ ʬʘʭʽʚʮʷ ʧʨʦʬʝʩʽʦʥʘʣʦʤ 

ʦʙʨʘʥʦʾ ʩʧʨʘʚʠ, ʨʦʟʚʠʚʘʶʯʠ ʥʘʚʠʯʢʠ ʜʦʙʦʨʫ ʪʘ ʢʨʠʪʠʯʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ 

ʤʝʜʽʘʽʥʬʦʨʤʘʮʽʾ. ʄʝʜʽʘʦʩʚʽʪʘ ʚ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʚʽʪʯʠʟʥʷʥʦʤʫ ˇʨʫʥʪʽ, ʚʽʜʢʨʠʚʘʶʯʠ ʧʝʨʩʧʝʢʪʠʚʠ ʫʩʧʽʰʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʦʩʚʽʪʥʽʭ 

ʨʝʬʦʨʤ, ʛʘʨʤʦʥʽʡʥʦ ʧʦʻʜʥʫʶʯʠ ʤʝʜʽʘ, ʦʩʚʽʪʫ ʪʘ ʥʘʫʢʫ. 

ʇʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʚʠʯʝʨʧʫʻ ʨʽʟʥʦʤʘʥʽʪʪʷ ʧʠʪʘʥʴ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ 

ʚʠʚʯʝʥʥʷʤ ʧʨʦʙʣʝʤʠ ʤʝʜʽʘʦʩʚʽʪʠ. ʇʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ 

ʧʦʪʨʝʙʫʶʪʴ ʧʠʪʘʥʥʷ ʦʛʣʷʜʫ ʽʥʪʝʨʥʝʪ-ʧʣʘʪʬʦʨʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʦʩʚʽʪʥʽʭ ʤʝʜʽʘ 

ʧʨʦʻʢʪʽʚ, ʘ ʪʘʢʦʞ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ ʨʦʙʦʪʠ ʽʟ ʤʝʜʽʘʦʩʚʽʪʠ ʚ 

ʻʚʨʦʧʝʡʩʴʢʠʭ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ. 
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ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʦʩʚʽʪʽ : ʟʙ. ʤʘʪʝʨʽʘʣʽʚ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ, (9-11 ʢʚʽʪʥʷ 2019 ʨʦʢʫ), ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʥʘʬʪʠ ʽ ʛʘʟʫ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ, ɯʌʅʊʋʅɻ. 2019, 283 ʩ. 

2. ʄʝʪʦʜʠʢʘ ʽʥʪʝʛʨʘʮʽʾ ʚ ʧʨʦʻʢʪʽ çɺʠʚʯʘʡ ʪʘ ʨʦʟʨʽʟʥʷʡ: ʽʥʬʦ-ʤʝʜʽʡʥʘ 

ʛʨʘʤʦʪʥʽʩʪʴè: ʟʙʽʨʥʠʢ ʤʘʪʝʨʽʘʣʽʚ. ʂʠʾʚ: ɸʢʘʜʝʤʽʷ ʫʢʨʘʾʥʩʴʢʦʾ ʧʨʝʩʠ, IREX, 

ʎʝʥʪʨ ʚʽʣʴʥʦʾ ʧʨʝʩʠ, 2022.ï 160 ʩ. 

3. ʉʠʧʯʝʥʢʦ ʆ., ʏʝʨʥʷʢʦʚʘ ʆ., ɻʘʨʘʥʴ ʅ., ɻʦʥʯʘʨʦʚʘ ʅ. ɺʝʙ-ʢʚʝʩʪ ʪʝʭʥʦʣʦʛʽʾ 

ʫ ʧʨʦʬʝʩʽʡʥʽʡ ʧʽʜʛʦʪʦʚʮʽ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ. ɻʫʤʘʥʽʟʘʮʽʷ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʛʦ 

ʧʨʦʮʝʩʫ. ʉʣʦʚôʷʥʩʴʢ. ɺʠʧ. 100. 2021. ï ʉ. 25-34  

4. ʉʦʨʦʢʦ ʅ.ɺ. ʇʽʜʭʦʜʠ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʟʘʢʣʘʜʘʭ 

ʟʘʛʘʣʴʥʦʾ ʦʩʚʽʪʠ. ʄʫʣʴʪʠʤʝʜʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʦʩʚʽʪʽ ʪʘ ʽʥʰʠʭ ʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽ: 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ. (2 ʣʠʩʪʦʧʘʜʘ 2021 ʨ.). 

ʂ.: ʅɸʋ, 2022 ï ʉ.113-115. 

 

ɻʨʘʥʦʚʩʴʢʘ ʆ.ʉ., 

ɺʉʇ çɾʠʪʦʤʠʨʩʴʢʠʡ ʪʦʨʛʦʚʝʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞè ʂʅʊɽʋ, 

ɾʠʪʦʤʠʨ, ʋʢʨʘʾʥʘ 

 

ʆʉʆɹʃʀɺʆʉʊɯ ɺʀʂʆʈʀʉʊɸʅʅʗ ɯʄɽʈʉʀɺʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ɺ 

ʆʉɺɯʊʅʔʆʄʋ ʉɽʈɽɼʆɺʀʑɯ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʉʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ ʫ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʦʨʽʻʥʪʫʶʪʴ ʩʫʯʘʩʥʦʛʦ ʚʠʢʣʘʜʘʯʘ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɿ ʧʦʷʚʦʶ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ 

ʧʨʦʛʨʝʩʫʶʪʴ ʜʫʞʝ ʰʚʠʜʢʦ ʫ ʚʩʽʭ ʘʩʧʝʢʪʘʭ ʥʘʰʦʛʦ ʞʠʪʪʷ, ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ 

ʟʥʘʯʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ. ɺʠʢʣʘʜʘʥʥʷ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ ʚʠʤʘʛʘʻ ʧʦʩʪʽʡʥʦ 

ʧʨʦʧʦʥʫʚʘʪʠ ʩʪʫʜʝʥʪʘʤ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʽʥʪʝʛʨʫʻ ʨʽʟʥʽ 

ʽʤʝʨʩʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʘʻ ʟʤʦʛʫ 
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ʧʽʜʚʠʱʫʚʘʪʠ ʤʦʪʠʚʘʮʽʶ ʩʪʫʜʝʥʪʘ, ʡʦʛʦ ʚʧʝʚʥʝʥʽʩʪʴ, ʧʦʢʨʘʱʠʪʠ ʟʘʩʚʦʻʥʥʷ 

ʤʘʪʝʨʽʘʣʫ, ʘ ʪʘʢʦʞ ʨʦʙʠʪʴ ʮʽʢʘʚʠʤ ʚʠʚʯʝʥʥʷ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ. ʇʦʻʜʥʘʥʥʷ 

ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʟʥʘʯʥʦ ʧʦʢʨʘʱʫʻ 

ʫʩʧʽʰʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ.  

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ ʟ ʧʨʦʙʣʝʤʠ. ɯʤʝʨʩʠʚʥʽ ʤʝʪʦʜʠ 

ʥʘʚʯʘʥʥʷ ʫ ʚʠʱʽʡ ʰʢʦʣʽ ʬʨʘʛʤʝʥʪʘʨʥʦ ʚʠʩʚʽʪʣʝʥʽ ʚ ʧʨʘʮʷʭ ɭ. ɹʝʣʽʥʩʴʢʦʾ, 

ɸ. ɾʠʯʢʽʥʦʾ, ʈ. ʂʦʮʶʙʠ, ʊ. ʇʘʨʬʽʨʦʚʦʾ ʪʘ ʽʥ. ɺʠʢʦʨʠʩʪʘʥʥʶ ʚʽʨʪʫʘʣʴʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʧʨʠʩʚʷʯʝʥʽ ʧʨʘʮʽ 

ʉ.ɺ. ɸʢʩʴʦʥʦʚʘ (çʂʦʤʧôʶʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʚʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴè), 

ɸ.ɺ. ɻʦʱʠʥʩʴʢʦʛʦ (çɯʥʥʦʚʘʮʽʡʥʠʡ ʨʦʟʚʠʪʦʢ ʤʝʨʝʞʝʚʠʭ ʦʨʛʘʥʽʟʘʮʽʡ 

ʚʽʨʪʫʘʣʴʥʦʛʦ ʪʠʧʫè) ʪʘ ʽʥ. ʇʨʦʙʣʝʤʠ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʫ ʧʨʦʬʝʩʽʡʥʽʡ 

ʦʩʚʽʪʽ ʨʦʟʛʣʷʥʫʪʽ ʚ ʜʦʩʣʽʜʞʝʥʥʷʭ ɸ. ɿʘʩʻʢʽʥʘ (çɺʽʨʪʫʘʣʴʥʝ ʩʧʽʣʢʫʚʘʥʥʷ ʷʢ 

ʯʠʥʥʠʢ ʦʩʦʙʠʩʪʽʩʥʠʭ ʟʤʽʥ ʩʪʫʜʝʥʪʩʴʢʦʾ ʤʦʣʦʜʽè), ʈ. ʇʘʚʣʶʢʘ (çʌʦʨʤʫʚʘʥʥʷ 

ʫʤʽʥʴ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʦʟʝʤʥʠʭ ʤʦʚ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ 

ʧʝʜʘʛʦʛʽʯʥʦʾ ʚʟʘʻʤʦʜʽʾè), ʖ. ʃʝʤʝʰʢʦ (çʉʠʥʝʨʛʝʪʠʯʥʘ ʤʦʜʝʣʴ ʫʧʨʘʚʣʽʥʥʷ 

ʧʨʦʝʢʪʘʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʟʥʘʥʴ ʚʽʨʪʫʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫè). 

ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʚʠʷʚʣʝʥʥʷ ʩʪʫʧʝʥʷ ʘʢʪʫʘʣʴʥʦʩʪʽ ʧʨʦʙʣʝʤʠ ʱʦʜʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʪʘʢʽ ʮʽʣʽ: ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʫʪʥʽʩʪʴ ʧʦʥʷʪʴ 

çʽʤʝʨʩʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾè; ʜʦʩʣʽʜʠʪʠ ʾʭ ʨʽʟʥʦʚʠʜʠ; ʚʠʷʚʠʪʠ ʩʪʘʚʣʝʥʥʷ ʚʠʢʣʘʜʘʯʽʚ 

ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ; ʚʠʟʥʘʯʠʪʠ 

ʧʝʨʩʧʝʢʪʠʚʠ ʪʘ ʮʽʣʽ ʟʘ ʜʣʷ ʤʘʡʙʫʪʥʴʦʾ ʨʦʙʦʪʠ. ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʅʘʡʙʽʣʴʰ ʘʢʪʠʚʥʦ ʽʤʝʨʩʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʚ ʪʝʭʥʽʯʥʫ, 

ʤʝʜʠʯʥʫ, ʽʥʬʦʨʤʘʪʠʚʥʫ, ʙʽʦʣʦʛʽʯʥʫ ʩʬʝʨʠ ʟʥʘʥʥʷ: ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʧʦʪʫʞʥʝ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘʧʨʦʙʫʶʪʴʩʷ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʜʫʢʪʠ (ʥʘʧʨʠʢʣʘʜ, 

ʩʠʤʫʣʷʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ), ʘʥʘʣʽʟʫʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʦʟʥʘʯʝʥʠʭ 

ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ. ʄʠ ʤʘʻʤʦ ʟʘʟʥʘʯʠʪʠ ʱʝ ʽ ʪʦʡ ʬʘʢʪ, ʱʦ ʙʘʛʘʪʦ ʥʘʫʢʦʚʮʽʚ 

(ʆ. ʂʦʚʘʣʴʯʫʢ, ʄ. ɹʦʥʜʘʨʝʥʢʦ, ɸ. ʆʭʨʝʡ, ɯ. ʇʨʠʙʠʪʴʢʦ, ɭ. ʈʝʰʝʪʥʠʢ) ʚʚʘʞʘʶʪʴ, 

ʱʦ ʽʤʝʨʩʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʝ ʤʦʞʫʪʴ ʟʘʤʽʥʠʪʠ ʥʘʚʯʘʣʴʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʧʽʜʛʦʪʦʚʮʽ 
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ʬʘʭʽʚʮʽʚ, ʧʨʦʪʝ ʫ ʨʘʟʽ ʧʦʻʜʥʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟ ʽʤʝʨʩʠʚʥʠʤʠ 

ʧʦʢʨʘʱʫʻʪʴʩʷ ʧʨʘʢʪʠʯʥʠʡ ʨʝʟʫʣʴʪʘʪ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʫ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʘʭ [2]. ɺʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴ ï ʮʝ ʥʦʚʘ ʢʦʥʮʝʧʮʽʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʫ ʪʨʠʤʽʨʥʦʛʦ ʦʪʦʯʝʥʥʷ, ʚ ʷʢʦʤʫ 

ʢʦʨʠʩʪʫʚʘʯ ʚ ʽʥʪʝʨʘʢʪʠʚʥʦʤʫ ʨʝʞʠʤʽ ʚʟʘʻʤʦʜʽʻ ʟ ʚʽʨʪʫʘʣʴʥʠʤʠ ʦʙôʻʢʪʘʤʠ, ʽ ʧʨʠ 

ʮʴʦʤʫ ʩʪʚʦʨʶʻʪʴʩʷ ʚʽʜʯʫʪʪʷ ʨʝʘʣʴʥʦʾ ʧʨʠʩʫʪʥʦʩʪʽ. ʂʣʶʯʦʚʠʤʠ ʤʦʤʝʥʪʘʤʠ ʚ 

ʪʘʢʦʤʫ ʚʠʟʥʘʯʝʥʥʽ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʻ ʪʝ, ʱʦ ʚʦʥʘ ʩʪʚʦʨʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʤʧôʶʪʝʨʘ, ʜʝ ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʫ ʚʽʜ ʚʟʘʻʤʦʜʽʾ ʟ 

ʦʙôʻʢʪʘʤʠ, ʘ ʥʝ ʟʦʙʨʘʞʝʥʥʷʤʠ ʮʠʭ ʦʙôʻʢʪʽʚ [4]. ɼʦ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʥʘʚʯʘʥʥʷ ʥʘʣʝʞʘʪʴ ʽ ʪʝʭʥʦʣʦʛʽʾ ʚʽʨʪʫʘʣʴʥʦʾ ʪʘ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʝʡ [5]. 

ʊʝʭʥʦʣʦʛʽʾ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ (ɼʈ) ʟʜʘʪʥʽ ʧʨʦʻʢʪʫʚʘʪʠ ʮʠʬʨʦʚʫ ʽʥʬʦʨʤʘʮʽʶ 

(ʟʦʙʨʘʞʝʥʥʷ, ʚʽʜʝʦ, ʪʝʢʩʪ, ʛʨʘʬʽʢʫ) ʧʦʟʘ ʝʢʨʘʥʘʤʠ ʧʨʠʩʪʨʦʾʚ ʪʘ ʦʙôʻʜʥʫʚʘʪʠ 

ʚʽʨʪʫʘʣʴʥʽ ʦʙôʻʢʪʠ ʟ ʨʝʘʣʴʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ. ʊʝʭʥʦʣʦʛʽʾ ʚʽʨʪʫʘʣʴʥʦʾ ʽ 

ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʜʘʶʪʴ ʩʪʫʜʝʥʪʘʤ ʟʤʦʛʫ ʛʣʠʙʰʝ ʚʠʚʯʘʪʠ ʘʥʛʣʽʡʩʴʢʫ ʤʦʚʫ 

[2; 3]. ɿʘ ʪʚʝʨʜʞʝʥʥʷʤ Z. Turan, E. Meral, I. Fevzi Sahin, çɼʈ ʧʨʦʧʦʥʫʻ 

ʧʦʻʜʥʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʛʦ ʽ ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ; ʪʘʢʠʤ ʯʠʥʦʤ, ʚʽʥ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ 

ʩʪʫʜʝʥʪʘʤ ʫ ʚʠʚʯʝʥʥʽ ʘʙʩʪʨʘʢʪʥʠʭ ʽ ʩʢʣʘʜʥʠʭ ʧʨʝʜʤʝʪʽʚ. ʈʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ɼʈ ʧʽʜʚʠʱʫʻ ʫʩʧʽʰʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʽ ʟʥʠʞʫʻ ʨʽʚʝʥʴ ʾʭ 

ʢʦʛʥʽʪʠʚʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷè [5]. ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʙʘʟʽ ʬʘʢʫʣʴʪʝʪʽʚ 

ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ ʪʝʭʥʽʯʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤ. ɯʛʦʨʷ 

ʉʽʢʦʨʩʴʢʦʛʦè ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʢʝʪʫʚʘʥʥʷ ʟʘ ʪʝʤʦʶ çɺʠʢʦʨʠʩʪʘʥʥʷ ʽʤʝʨʩʠʚʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡè, ʚ ʷʢʦʤʫ ʚʟʷʣʠ ʫʯʘʩʪʴ 21 ʚʠʢʣʘʜʘʯ ʽ 50 ʩʪʫʜʝʥʪʽʚ. ʅʝʦʙʭʽʜʥʦ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʠʢʣʘʜʘʯʽ (100%) ʪʘ ʩʪʫʜʝʥʪʠ (100%), ʷʢ ʽ ʥʘʫʢʦʚʮʽ, 

ʧʽʜʢʨʝʩʣʶʶʪʴ ʚʘʞʣʠʚʽʩʪʴ ʪʘ ʘʢʪʫʘʣʴʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʤʝʨʩʠʚʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ʊʘ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʨʝʟʫʣʴʪʘʪʠ ʘʥʢʝʪʫʚʘʥʥʷ  ʧʦʢʘʟʘʣʠ, ʱʦ ʪʽʣʴʢʠ 

ʥʝʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʚʠʢʣʘʜʘʯʽʚ (ʜʚʦʻ, 10%) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽʤʝʨʩʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ, 19 ʚʠʢʣʘʜʘʯʽʚ (90%) ʚʽʜʧʦʚʽʣʠ, ʱʦ ʚʟʘʛʘʣʽ ʾʭ ʥʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ. ʈʝʟʫʣʴʪʘʪʠ ʩʦʮʽʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʠ ʟʨʦʙʠʪʠ 
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ʚʠʩʥʦʚʢʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʥʘʚʯʘʥʥʷ. ʉʪʫʜʝʥʪʠ ʪʘ ʚʠʢʣʘʜʘʯʽ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʪʘʚʣʷʪʴʩʷ ʧʦʟʠʪʠʚʥʦ ʜʦ 

ʪʝʥʜʝʥʮʽʡ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʉʪʫʜʝʥʪʠ ʩʪʘʚʣʷʪʴʩʷ ʧʦʟʠʪʠʚʥʦ 

ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʧʽʜʢʨʝʩʣʶʶʪʴ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɺʽʜʦʤʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʟʘʥʷʪʴ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʮʝʩʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʚʽʨʪʫʘʣʴʥʦʾ ʽ ʜʦʧʦʚʥʝʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ ʫ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʤʘʶʪʴ ʜʦʩʠʪʴ ʘʢʪʠʚʥʠʡ ʭʘʨʘʢʪʝʨ.  

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʘʢʪʫʘʣʴʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʷʢ 

ʜʦʜʘʪʢʦʚʦʛʦ ʢʘʪʘʣʽʟʘʪʦʨʘ ʫ ʚʠʚʯʝʥʥʽ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ ʻ ʙʝʟʫʤʦʚʥʦʶ. ʊʘʢʠʡ ʚʠʜ 

ʜʽʷʣʴʥʦʩʪʽ ʻ ʯʠʥʥʠʢʦʤ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʟʥʘʥʴ ʫ ʙʫʜʴ-ʷʢʽʡ ʧʨʝʜʤʝʪʥʽʡ 

ʜʠʩʮʠʧʣʽʥʽ ʫ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ. ʅʘʧʨʠʢʣʘʜ, ʟʘʚʜʷʢʠ ʥʘʦʯʥʦʩʪʽ 

ʚʽʨʪʫʘʣʴʥʦʛʦ ʧʨʦʩʪʦʨʫ ʩʪʫʜʝʥʪ ʤʘʻ ʟʤʦʛʫ ʜʝʪʘʣʽʟʦʚʘʥʦ çʚʽʜʯʫʪʠè ʙʫʜʴ-ʷʢʠʡ 

ʦʙôʻʢʪ, çʚʟʷʪʠ ʫʯʘʩʪʴè ʫ ʙʫʜʴʷʢʦʤʫ ʧʨʦʮʝʩʽ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʥʘʯʥʦ ʮʽʢʘʚʽʰʠʡ ʪʘ 

ʨʝʟʫʣʴʪʘʪʠʚʥʽʰʠʡ ʧʦʨʽʚʥʷʥʦ ʟ ʥʘʦʯʥʠʤʠ ʜʨʫʢʦʚʘʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ, ʦʩʢʽʣʴʢʠ 

ʚʽʥ ʚʢʣʶʯʘʻ ʤʘʡʞʝ ʚʩʽ ʣʶʜʩʴʢʽ ʦʨʛʘʥʠ ʯʫʪʪʷ. ɺʽʨʪʫʘʣʴʥʠʡ ʧʨʦʩʪʽʨ çʟʘʥʫʨʶʻè 

ʩʪʫʜʝʥʪʘ ʚ ʽʥʰʠʡ ʚʠʜ ʨʝʘʣʴʥʦʩʪʽ, ʱʦ ʫʥʝʤʦʞʣʠʚʣʶʻ ʡʦʛʦ ʨʝʘʢʮʽʶ ʥʘ ʟʦʚʥʽʰʥʽ 

ʧʦʜʨʘʟʥʠʢʠ. ʊʘʢʘ ʟʦʩʝʨʝʜʞʝʥʽʩʪʴ ʜʘʻ ʟʤʦʛʫ ʧʦʚʥʽʩʪʶ ʩʬʦʢʫʩʫʚʘʪʠʩʷ ʥʘ 

ʚʠʚʯʝʥʥʽ ʤʘʪʝʨʽʘʣʫ. ɯʤʝʨʩʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʘʶʪʴ ʟʤʦʛʫ ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʟʤʽʥʶʚʘʪʠ ʩʮʝʥʘʨʽʡ ʪʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʧʦʜʽʡ ʫ ʧʦʜʘʯʽ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ 

ʽʛʨʦʚʽʡ ʪʘ ʜʦʩʪʫʧʥʽʡ ʜʣʷ ʩʧʨʠʡʥʷʪʪʷ ʬʦʨʤʽ. ʆʪʞʝ, ʽʤʝʨʩʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟʥʘʯʥʦ 

ʨʦʟʰʠʨʶʶʪʴ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʩʫʯʘʩʥʦʛʦ ʚʠʢʣʘʜʘʯʘ, ʜʘʶʪʴ ʟʤʦʛʫ ʫʜʦʩʢʦʥʘʣʠʪʠ 

ʧʨʦʮʝʩ ʧʦʜʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʟʘʚʜʷʢʠ ʧʽʜʚʠʱʝʥʥʶ ʟʘʛʘʣʴʥʦʛʦ ʨʽʚʥʷ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ 

ʩʪʫʜʝʥʪʘ ʰʣʷʭʦʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʘʣʫʯʝʥʥʷ ʦʩʪʘʥʥʴʦʛʦ.  

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʂʦʚʘʣʴʯʫʢ ʆ.ɯ., ɹʦʥʜʘʨʝʥʢʦ ʄ.ʇ., ʆʭʨʝʡ ɸ.ɻ., ʇʨʠʙʠʪʴʢʦ ɯ.ʖ., ʈʝʰʝʪʥʠʢ 

ɭ.ʄ. ʆʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (ʚʽʨʪʫʘʣʴʥʦʾ ʽ 

ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ) ʚ ʦʩʚʽʪʽ ʪʘ ʧʨʘʢʪʠʮʽ. ʄʝʪʦʜʦʣʦʛʽʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

2020. ʊʦʤ 14 (ˉ 3). ʉ. 158ï164.  
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2. ʂʨʫʛʣʦʚ ʄ. ʆʩʥʦʚʥʽ ʧʨʠʥʮʠʧ ʩʠʩʪʝʤ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ. URL: 

http://nestor.minsk.by/kg/1999/23/ kg92305.html (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 17.01.2021).  

3. ʌʦʨʝʤʘʥ ʅ., ʂʦʨʘʣʣʦ ʅ. ʄʠʥʫʣʝ ʪʘ ʤʘʡʙʫʪʥʻ 3D ʪʝʭʥʦʣʦʛʽʡ ʚʽʨʪʫʘʣʴʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ. ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʚʽʩʥʠʢ ʀʊʄʆ. 2014. ˉ 6 (94). ʉ. 1ï8. 4.  

4. Hughes, ʉ. Mixed reality in education, entertainment, and training / C.E. Hughes, 

C.B. Stapleton, D.E. Hughes, E.M. Smith. IEEE Computer Graphics and 

Applications. 2005. ˉ 25 (6). ʈ. 24ï30.  

5. Thakral, S. Virtual Reality and M-Learning / S. Thakral, P. Manhas, C. Kumar. 

International Journal of Electronic Engineering Research. 2020. Vol. 2, No. 5. P. 

659ï661. 

 

ʋɼʂ 373.5:5 

ɻʨʠʙôʶʢ ʆ. ʆ.,  

ɯʥʩʪʠʪʫʪ ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʚʽʪʠ ʅɸʇʅ ʋʢʨʘʾʥʠ, 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ʇɽʈɽɺɸɻʀ ʊɸ ʆʉʆɹʃʀɺʆʉʊɯ ɺʀʂʆʈʀʉʊɸʅʅʗ ʄɽʊʆɼʀʂʀ 

ʆʇʊʀʄɸʃʔʅʆɰ ʆʈɻɸʅɯɿɸʎɯɰ ɼʆʉʃɯɼʅʀʎʔʂʆɻʆ ʅɸɺʏɸʅʅʗ 

ʋʏʅɯɺ ʋ ʇʈʆʎɽʉɯ ɺʇʈʆɺɸɼɾɽʅʅʗ ʂʋʈʉʋ çʈʆɿʈʆɹʃɽʅʅʗ 

ʇʈʆɻʈɸʄʅʀʍ ɿɸʉʆɹɯɺ ɺɯʈʊʋɸʃʔʅʆɰ ʊɸ ɼʆʇʆɺʅɽʅʆɰ 

ʈɽɸʃʔʅʆʉʊɯè 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɺʤʽʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ, 

ʦʪʨʠʤʘʥʠʭ ʫʯʥʷʤʠ ʚ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʬʽʟʠʢʠ, 

ʽʥʬʦʨʤʘʪʠʢʠ, ʧʩʠʭʦʣʦʛʽʾ, ʽʩʪʦʨʽʾ, ʛʝʦʛʨʘʬʽʾ, ʤʝʜʠʮʠʥʠ, ʙʽʦʣʦʛʽʾ ʩʧʨʠʷʻ 

ˇʨʫʥʪʦʚʥʦʤʫ ʨʦʟʫʤʽʥʥʶ ʩʪʚʦʨʝʥʠʭ ʧʨʦʝʢʪʽʚ, ʟʘʢʨʽʧʣʝʥʥʶ ʦʪʨʠʤʘʥʠʭ ʥʘʚʠʯʦʢ. 

ɺʠʢʦʥʘʥʥʷ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ ʟ ʥʘʡʩʫʯʘʩʥʽʰʠʤ ʦʙʣʘʜʥʘʥʥʷʤ VR/AR/MR 

ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʽ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫʯʥʽ, ʷʢʽ 

ʥʘʚʯʘʶʪʴʩʷ  ʩʘʤʦʩʪʽʡʥʦ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʪʝʥʜʝʥʮʽʾ ʚʠʥʠʢʥʝʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ɯʂʊ, 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʽ ʪʝʭʥʦʣʦʛʽʡ ʚʽʨʪʫʘʣʴʥʦʾ ʽ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʝʡ. 
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ʅʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʮʠʬʨʦʚʦʾ ʛʨʘʤʦʪʥʦʩʪʽ ʫʯʥʽʚ ʽ ʚʽʜʩʫʪʥʽʩʪʴ 

ʨʦʟʫʤʽʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ VR/AR ʚ ʧʨʦʬʝʩʽʡʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ [1]. ɼʦʪʝʧʝʨ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʬʦʨʤʫʚʘʥʥʷ ʫ ʰʢʦʣʷʨʽʚ 

ʙʘʟʦʚʠʭ ʥʘʚʠʯʦʢ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʚ ʢʦʥʪʝʢʩʪʽ VR/AR ʪʝʭʥʦʣʦʛʽʡ. 

ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʬʘʭʽʚʮʽʚ-ʨʦʟʨʦʙʥʠʢʽʚ ʧʨʦʻʢʪʽʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ VR/AR. 

ʋ ʥʘʚʯʘʣʴʥʽʡ ʧʨʦʛʨʘʤʽ ʟ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʚʽʨʪʫʘʣʴʥʦʾ ʪʘ 

ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ (ʜʠʚ. ʈʠʩ.1-3) ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʽʚ 

ʽ ʩʧʝʮʽʘʣʴʥʠʭ ʽʥʪʝʨʬʝʡʩʥʠʭ ʙʣʦʢʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʫʯʥʷʤ ʧʨʦʷʚʣʷʪʠ ʪʚʦʨʯʠʡ 

ʧʽʜʭʽʜ ʱʦʜʦ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʛʦ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʟʘʚʜʘʥʥʷ; ʩʪʚʦʨʶʚʘʪʠ 

ʤʦʜʝʣʽ ʨʝʘʣʴʥʠʭ ʦʙ'ʻʢʪʽʚ ʽ ʧʨʦʮʝʩʽʚ; ʘʥʘʣʽʟʫʚʘʪʠ ʧʨʘʢʪʠʢʦ ʦʨʽʻʥʪʦʚʥʠʡ 

ʨʝʟʫʣʴʪʘʪ ʩʚʦʻʾ ʨʦʙʦʪʠ [2]. 

 

ʈʠʩ. 1. ʂʦʤʧʦʥʝʥʪʠ ˉˉ 1-5 ʥʘʚʯʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ çʈʦʟʨʦʙʣʝʥʥʷ VR/AR 

ʟʘʩʪʦʩʫʥʢʽʚè (ʙʘʟʦʚʠʡ ʨʽʚʝʥʴ) 
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ʈʠʩ. 2. ʂʦʤʧʦʥʝʥʪʠ ˉˉ 6-10 ʥʘʚʯʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ çʈʦʟʨʦʙʣʝʥʥʷ VR/AR 

ʟʘʩʪʦʩʫʥʢʽʚè (ʙʘʟʦʚʠʡ ʨʽʚʝʥʴ) 

 

ʈʠʩ. 3. ʂʦʤʧʦʥʝʥʪʠ ˉˉ 1-5 ʥʘʚʯʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ çʈʦʟʨʦʙʣʝʥʥʷ VR/AR 

ʟʘʩʪʦʩʫʥʢʽʚè (ʧʦʛʣʠʙʣʝʥʠʡ ʨʽʚʝʥʴ) 

ɺ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʧʨʦʛʨʘʤʠ ʫ ʰʢʦʣʷʨʽʚ ʥʝ ʪʽʣʴʢʠ ʬʦʨʤʫʻʪʴʩʷ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʙʘʟʦʚʽ ʧʦʥʷʪʪʷ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʘʣʝ ʡ ʥʘʚʠʯʢʠ ʨʦʙʦʪʠ ʟ 
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ʧʨʦʬʽʣʴʥʠʤ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ (VR/AR, ʛʨʘʬʽʯʥʠʤʠ 3D-ʨʝʜʘʢʪʦʨʘʤʠ), 

ʬʦʨʤʫʶʪʴ/ʫʜʦʩʢʦʥʘʣʶʶʪʴ ʙʘʟʦʚʽ ʥʘʚʠʯʢʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʋ ʧʨʦʮʝʩʽ 

ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʥʘʚʯʘʥʥʷ ʫʯʥʽ  ʧʨʘʮʶʶʪʴ ʥʘʜ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʧʨʦʝʢʪʘʤʠ, 

ʚʠʚʘʞʝʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʦʙʣʘʜʥʘʥʥʷ VR/AR [3]. 

ʗ.ɸ. ʂʦʤʝʥʩʴʢʠʡ, ɯ.ɻ. ʇʝʩʪʘʣʦʮʮʽ, ʂ.ɼ. ʋʰʠʥʩʴʢʠʡ ʪʘ ʽʥ. ʚʚʘʞʘʣʠ, ʱʦ 

ʧʦʯʘʪʢʦʚʘ ʬʘʟʘ ʥʘʚʯʘʥʥʷ ʧʦʚʠʥʥʘ ˇʨʫʥʪʫʚʘʪʠʩʷ ʥʘ ʯʫʪʪʻʚʦʤʫ ʧʽʟʥʘʥʥʽ, 

ʚʽʜʧʦʚʽʜʥʦ, ʦʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʠʥʮʠʧʽʚ ʜʠʜʘʢʪʠʢʠ ʚʚʘʞʘʻʪʴʩʷ 

ʥʘʦʯʥʽʩʪʴ. ɿʚ'ʷʟʦʢ ʯʫʪʪʻʚʦʛʦ ʽ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʤʫ ʧʨʦʮʝʩʽ 

ʚʘʞʣʠʚʠʡ ʽ ʥʝʦʙʭʽʜʥʠʡ, ʦʩʢʽʣʴʢʠ ʯʘʩʪʦ ʧʨʠʥʮʠʧ ʥʘʦʯʥʦʩʪʽ ʬʦʨʤʫʣʶʻʪʴʩʷ ʷʢ 

ʧʨʠʥʮʠʧ ʻʜʥʦʩʪʽ ʘʙʩʪʨʘʢʪʥʦʛʦ ʽ ʢʦʥʢʨʝʪʥʦʛʦ. ʅʘʦʯʥʽʩʪʴ ʚ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʤʫ 

ʧʨʦʮʝʩʽ ʨʝʘʣʽʟʦʚʫʚʘʣʘʩʷ ʰʣʷʭʦʤ ʜʝʤʦʥʩʪʨʘʮʽʾ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʦʩʣʽʜʽʚ. ɺʤʽʥʥʷ 

ʚʯʠʪʝʣʷ ʚʨʘʭʦʚʫʚʘʪʠ ʧʩʠʭʽʯʥʠʡ ʩʪʘʥ ʫʯʥʽʚ ʽ ʩʪʘʜʽʾ ʾʭ ʧʩʠʭʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʟʘʙʝʟʧʝʯʫʻ ʛʘʨʘʥʪʦʚʘʥʝ ʜʦʩʷʛʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ. ʋʯʝʥʽ ʙʫʜʫʶʪʴ 

ʤʦʜʝʣʴ ʷʚʠʱʘ ʟ ʤʝʪʦʶ ʨʦʟʫʤʽʥʥʷ ʩʫʪʥʦʩʪʝʡ, ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 

ʷʚʠʱʘ ʟʘ ʫʤʦʚʠ ʥʝʤʦʞʣʠʚʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʯʝʨʝʟ ʦʙôʻʢʪʠʚʥʽ 

ʧʨʠʯʠʥʠ [4]. ɺ ʧʨʦʮʝʩʽ ʧʽʟʥʘʥʥʷ ʽ ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʚʽʪʫ ʚʝʣʠʢʘ ʨʦʣʴ ʚʽʜʚʦʜʠʪʴʩʷ ʤʝʪʦʜʫ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ [5]. 

ɿʘʮʽʢʘʚʣʝʥʽʩʪʴ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʧʦʚôʷʟʘʥʘ ʟ ʟʨʦʩʪʘʥʥʷʤ ʽʥʪʝʨʝʩʫ ʜʦ ʣʦʛʽʢʠ ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʏʠʩʣʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʧʨʠʩʚʷʯʝʥʽ ʘʙʦ ʦʛʣʷʜʫ 

ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʽ ʪʝʭʥʽʯʥʦʤʫ ʢʦʥʪʝʢʩʪʘʭ, ʘ ʪʘʢʦʞ ʬʽʣʦʩʦʬʩʴʢʠʭ 

ʧʨʦʙʣʝʤ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʟʘʟʥʘʯʝʥʦʾ ʜʦʩʣʽʜʥʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʨʦʙʦʪʠ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʪʨʝʙʦʶ ʫ ʨʦʟʨʦʙʣʝʥʥʽ ʥʦʚʦʛʦ ʥʘʧʨʷʤʫ ʧʨʠʢʣʘʜʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʘ ʩʘʤʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʘʨʽʘʪʠʚʥʠʭ ʤʦʜʝʣʝʡ ʢʦʤʧôʶʪʝʨʥʦ ʦʨʽʻʥʪʦʚʘʥʠʭ 

ʤʝʪʦʜʠʯʥʠʭ ʩʠʩʪʝʤ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʧʨʝʜʤʝʪʽʚ ʧʨʠʨʦʜʥʠʯʦ-

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʮʠʢʣʫ ʚ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʤʫ ʧʨʦʮʝʩʽ, ʫʧʨʘʚʣʽʥʩʴʢʽʡ ʜʽʷʣʴʥʦʩʪʽ 

ʪʘ ʧʦʰʠʨʝʥʥʽ ʤʝʪʦʜʠʢʠ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʩʠʩʪʝʤʽ ʦʩʚʽʪʠ ʟ ʚʠʚʘʞʝʥʠʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ [6]. 
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ʄʝʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʨʦʟʨʦʙʣʝʥʥʽ, 

ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽʡ ʧʝʨʝʚʽʨʮʽ ʚʘʨʽʘʪʠʚʥʠʭ ʤʦʜʝʣʝʡ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʤʝʪʦʜʠʯʥʠʭ ʩʠʩʪʝʤ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ 

ʥʘʚʯʘʥʥʷ (ʂʆʄʉɼʅ) ʧʨʝʜʤʝʪʽʚ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʮʠʢʣʫ, ʫ ʪ.ʯ. 

ʪʝʭʥʦʣʦʛʽʡ ʟʤʽʰʘʥʦʾ ʨʝʘʣʴʥʦʩʪʽ (ʊɿʈ) [7]. 

ɯʤʝʨʩʠʚʥʘ ʚʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴ (IVR) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ HMD ï 

ʪʝʭʥʦʣʦʛʽʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʽʜʯʫʪʪʷ ʧʩʠʭʦʣʦʛʽʯʥʦʾ ʧʨʠʩʫʪʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʘ ʫ 

ʚʽʨʪʫʘʣʴʥʦʤʫ ʧʨʦʩʪʦʨʽ [9]. ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʝʭʥʦʣʦʛʽʡ IVR 

ʩʪʚʦʨʶʶʪʴʩʷ ʨʽʟʥʽ ʨʽʚʥʽ ʟʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʚʽʜʯʫʪʪʷ ʧʨʠʩʫʪʥʦʩʪʽ ʚ ʽʤʽʪʦʚʘʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ [8]. ɺʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴ (VR) ï ʮʝ 3D ʢʦʤʧ'ʶʪʝʨʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʷʢʦʛʦ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ çʩʠʤʫʣʷʮʽʶ ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫè, 

ʥʘʙʣʠʞʝʥʫ ʜʦ ʨʝʘʣʴʥʦʛʦ. ɺʽʨʪʫʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʤʦʞʥʘ ʧʨʦʻʢʪʫʚʘʪʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧ'ʶʪʝʨʘ, ʤʦʙʽʣʴʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ʘʙʦ ʜʠʩʧʣʝʶ 

HMD, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʛʘʨʥʽʪʫʨʦʶ ʘʙʦ ʦʢʫʣʷʨʘʤʠ. ʄʦʞʣʠʚʦʩʪʽ 

ʚʘʨʽʘʪʠʚʥʦ ʟʤʽʥʶʶʪʴʩʷ ʚʽʜ ʧʘʩʠʚʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʚʽʨʪʫʘʣʴʥʠʤ ʩʚʽʪʦʤ ʜʦ 

ʪʘʢʠʭ, ʜʝ ʢʦʨʠʩʪʫʚʘʯ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʦʙʤʝʞʝʥʦʶ ʥʘʚʽʛʘʮʽʻʶ ʪʘ ʚʟʘʻʤʦʜʽʻʶ, ʜʦ 

ʚʽʨʪʫʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʜʝ ʢʦʨʠʩʪʫʚʘʯ ʟʜʽʡʩʥʶʻ ʤʘʥʽʧʫʣʷʮʽʾ (ʧʝʨʝʤʽʱʝʥʥʷ), 

ʚʟʘʻʤʦʜʽʶʯʠ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʥʘʙʫʚʘʻʪʴʩʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʜʦʩʚʽʜ [10].  

ɿʜʽʡʩʥʝʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʤʦʞʣʠʚʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʠʞʯʝ 

ʥʘʚʝʜʝʥʠʭ ʩʧʦʩʦʙʽʚ [11]: ʘ). ʇʝʨʰʠʡ ʜʦʩʚʽʜ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʩʦʮʽʘʣʴʥʦ-

ʢʦʥʩʪʨʫʢʪʠʚʽʩʪʩʴʢʦʾ ʢʦʥʮʝʧʮʽʾ ʥʘʚʯʘʥʥʷ ʰʣʷʭʦʤ ʝʤʧʽʨʠʯʥʦʛʦ ʚʽʜʢʨʠʪʪʷ; 

ʙ). ʇʨʠʨʦʜʥʘ ʩʝʤʘʥʪʠʢʘ ʚ ʢʦʥʪʝʢʩʪʽ ʧʨʦʧʝʜʝʚʪʠʢʠ ʚʠʚʯʝʥʥʷ ʩʠʤʚʦʣʽʚ ʽ 

ʘʙʩʪʨʘʢʮʽʡ (ʥʘʧʨʠʢʣʘʜ, ʟʜʽʡʩʥʝʥʥʷ ʤʘʥʽʧʫʣʷʮʽʡ ʢʫʪʘʤʠ, ʩʪʦʨʦʥʘʤʠ 

ʤʥʦʛʦʢʫʪʥʠʢʽʚ ʧʝʨʝʜ ʚʠʚʯʝʥʥʷʤ ʚʘʞʣʠʚʦʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʢʫʪʽʚ ʚ 

ʤʘʪʝʤʘʪʠʮʽ); ʚ). ʋʪʦʯʥʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʧʨʦʮʝʩʽ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʘʙʩʪʨʘʢʪʥʠʭ ʽʜʝʡ ʫ ʩʬʦʨʤʦʚʘʥʽ ʥʘʫʢʦʚʽ ʧʦʣʦʞʝʥʥʷ/ʪʝʦʨʽʾ (ʥʘʧʨʠʢʣʘʜ, 

çʧʦʜʦʨʦʞ ʽʟ ʚʽʨʫʩʦʤè ʚ ʧʨʦʮʝʩʽ ʤʫʪʘʮʽʾ ʪʘ ʧʦʰʠʨʝʥʥʷ ʚ ʧʦʧʫʣʷʮʽʾ ʪʦʱʦ); 

ʛ). ʈʦʟʤʽʨ ʽ ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʟ ʤʝʪʦʶ ʟʤʽʥʠ ʨʦʟʤʽʨʽʚ ʦʙ'ʻʢʪʽʚ/ʩʝʨʝʜʦʚʠʱʘ ʟ 

ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʟ ʤʽʢʨʦ/ʤʘʢʨʦʩʚʽʪʦʤ (ʥʘʧʨʠʢʣʘʜ, ʤʘʥʽʧʫʣʷʮʽʾ ʟ 
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ʘʪʦʤʘʤʠ); ʜ). ʊʨʘʥʩʜʫʢʮʽʷ (ʥʘʧʨʠʢʣʘʜ, ʤʦʜʝʣʶʚʘʥʥʷ ʰʣʷʭʽʚ ʤʽʛʨʘʮʽʾ ʢʠʪʽʚ, 

ʤʦʨʩʴʢʠʭ ʩʚʠʥʦʢ, ʚʠʚʯʝʥʥʷ ʷʢʠʭ ʜʦʟʚʦʣʷʻ ʫʯʥʷʤ ʜʦʩʣʽʜʞʫʚʘʪʠ ʰʣʷʭʠ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʠʜʽʚ ʪʦʱʦ); ʟʤʽʥʘ ʧʝʨʩʧʝʢʪʠʚʠ ʚ ʢʦʥʪʝʢʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ IVR 

ʷʢ çʤʝʭʘʥʽʟʤʫ/ʤʘʰʠʥʠ ʩʧʽʚʯʫʪʪʷ, ʩʧʽʚʧʝʨʝʞʠʚʘʥʥʷè ʜʣʷ ʣʘʤʘʥʥʷ ʩʪʝʨʝʦʪʠʧʽʚ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ IVR ʚ ʰʢʽʣʴʥʽʡ ʦʩʚʽʪʽ 

ʙʝʟʟʘʧʝʨʝʯʥʘ. ʅʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ ʾʭ ʥʝʦʜʥʦʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ 

ʧʨʦʮʝʩʠ ʨʦʟʚʠʪʢʫ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ, ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ. ʋ ʜʦʩʣʽʜʞʝʥʥʷ 

ʥʘʛʦʣʦʰʫʻʪʴʩʷ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʨʘʭʫʚʘʥʥʷ ʧʠʪʘʥʴ ʝʪʠʢʠ, ʙʝʟʧʝʢʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʟʘʭʠʩʪʫ ʟʜʦʨʦʚ'ʷ ʜʽʪʝʡ ʚ ʧʨʦʮʝʩʽ ʧʨʦʻʢʪʫʚʘʥʥʷ IVR. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʠʷʚʣʝʥʦ ʯʠʩʣʝʥʥʽ ʧʨʦʙʣʝʤʠ: 

ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ; ʥʝʚʤʽʥʥʷ/ʥʝʟʜʘʪʥʽʩʪʴ ʫʯʥʽʚ ʢʦʥʮʝʥʪʨʫʚʘʪʠ ʫʚʘʛʫ; ʜʦʨʦʞʥʝʯʘ 

ʦʙʣʘʜʥʘʥʥʷ; ʧʦʙʦʶʚʘʥʥʷ ʱʦʜʦ ʧʽʜʤʽʥʠ ʨʦʣʽ ʽ ʤʽʩʮʷ çʥʦʚʦʛʦ ʛʘʜʞʝʪʘè ʚ 

ʢʦʥʪʝʢʩʪʽ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʜʠʟʘʡʥʫ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʛʦ ʧʨʦʮʝʩʫ; ʚʽʜʩʫʪʥʽʩʪʴ 

ʧʝʜʘʛʦʛʽʯʥʦ ʚʠʚʘʞʝʥʦʛʦ ʽ ʤʝʪʦʜʠʯʥʦ ʚʤʦʪʠʚʦʚʘʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ IVR [12]. ɼʦʪʝʧʝʨ ʥʝ ʧʨʦʚʦʜʠʣʦʩʷ ʤʘʩʰʪʘʙʥʠʭ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʚʧʣʠʚʫ ʟʘʥʫʨʝʥʥʷ ʫ ʚʽʨʪʫʘʣʴʥʫ ʨʝʘʣʴʥʽʩʪʴ ʥʘ ʟʜʦʨʦʚ'ʷ 

ʣʶʜʠʥʠ. ʅʝʚʽʜʦʤʽ ʢʦʨʦʪʢʦʪʨʠʚʘʣʽ ʽ ʜʦʚʛʦʪʨʠʚʘʣʽ ʥʘʩʣʽʜʢʠ ʚʧʣʠʚʫ ʪʘʢʦʛʦ 

ʟʘʥʫʨʝʥʥʷ. ɺʠʨʦʙʥʠʢʠ ʦʙʣʘʜʥʘʥʥʷ IVR ʦʧʨʠʣʶʜʥʠʣʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ 

ʦʭʦʨʦʥʠ ʧʨʘʮʽ ʽ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʽʢʦʚʠʭ ʦʙʤʝʞʝʥʴ ʱʦʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʋʯʠʪʝʣʴ ʧʝʨʝʜ ʚʠʢʦʨʠʩʪʘʥʥʷʤ IVR ʚ 

ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʧʦʚʠʥʝʥ ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ ʚʠʨʦʙʥʠʢʽʚ. 

ʅʝʦʙʭʽʜʥʦ ʦʙʦʚ'ʷʟʢʦʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʢʦʛʥʽʪʠʚʥʽ, ʣʽʥʛʚʽʩʪʠʯʥʽ, ʬʽʟʠʯʥʽ 

(ʧʝʨʮʝʧʪʠʚʥʽ, ʨʫʭʦʚʽ), ʝʤʦʮʽʡʥʽ (ʘʬʝʢʪʠʚʥʽ), ʩʦʮʽʘʣʴʥʽ ʪʘ ʤʦʨʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚ 

ʢʦʥʪʝʢʩʪʽ ʨʦʟʚʠʪʢʫ ʧʝʨʝʜ ʚʠʢʦʨʠʩʪʘʥʥʷʤ IVR ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ, ʦʩʢʽʣʴʢʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ IVR ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʰʢʽʜʣʠʚʦʾ ʨʝʘʢʮʽʾ ʫ ʜʽʪʝʡ, ʷʢʽ 

ʥʝ ʚ ʟʤʦʟʽ ʢʦʛʥʽʪʠʚʥʦ ʨʝʛʫʣʶʚʘʪʠ ʪʘʢʠʡ ʥʘʙʫʪʠʡ ʜʦʩʚʽʜ [13]. ɯʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʢʦʤʧʦʥʝʥʪʽʚ ʂʆʄʉɼʅ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʘʨʽʘʪʠʚʥʽʩʪʴ  ̔ ʥʝʧʝʨʝʨʚʥʽʩʪʴ 

ʚʘʨʽʘʪʠʚʥʠʭ ʧʨʦʛʨʘʤ  ̔ʟʤʽʩʪʫ ʦʩʚʽʪʠ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ/ʟʜʽʙʥʦʩʪʝʡ 
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ʫʯʥʽʚ (ʜʠʚ. ʈʠʩ. 1) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʥʮʠʧʽʚ çʥʘʚʯʘʥʥʷ ʯʝʨʝʟ ʛʨʫè, 

çʥʘʚʯʘʥʥʷïʚʽʜʢʨʠʪʪʷè, çʥʘʚʯʘʥʥʷïʜʦʩʣʽʜʞʝʥʥʷè, çʟʘʥʫʨʝʥʥʷ ʚ ʧʨʦʮʝʩ 

ʧʽʟʥʘʥʥʷè, çʢʦʥʩʪʨʫʶʚʘʥʥʷ ʤʘʡʙʫʪʥʴʦʛʦè, çʢʦʥʩʪʨʫʢʪʦʨʩʴʢʝ ʙʶʨʦè, 

çʜʦʩʣʽʜʥʠʮʴʢʠʡ ʮʝʥʪʨè [4].  

ʂʆʄʉɼʅ ʫʯʥʽʚ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʪʘ 

ʥʘʫʢʦʚʦ ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʚ ʷʢʦʤʫ ʟʥʘʭʦʜʷʪʴʩʷ ʣʦʛʽʯʥʦ ʽ ʣʦʛʽʩʪʠʯʥʦ 

ʧʦʚôʷʟʘʥʽ ʦʙôʻʢʪʠ ʽ ʩʝʨʚʽʩʠ. ʌʦʨʤʫʚʘʥʥʷ ʂʆʄʉɼʅ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ ʩʧʨʷʤʦʚʘʥʦ 

ʥʘ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʠ ʚ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʾ ʝʢʦʥʦʤʽʢʠ. ɼʦʩʷʛʪʠ ʮʽʻʾ ʤʝʪʠ ʤʦʞʥʘ ʟʘ ʫʤʦʚʠ 

ʦʚʦʣʦʜʽʥʥʷ ʧʝʜʘʛʦʛʘʤʠ ʂʆʄʉɼʅ ʥʘ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ, ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʽʚ ʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʟʤʽʰʘʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʫ ʚʠʨʽʰʝʥʥʽ ʞʠʪʪʻʚʠʭ 

ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʷʢʽʩʥʦʾ ʦʩʚʽʪʠ ʯʝʨʝʟ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʥʘʚʯʘʥʥʷ [14]. ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʚʦʨʝʥʦ 

ʪʘ ʫʪʦʯʥʝʥʦ ʦʨʽʻʥʪʦʚʥʫ ʩʪʨʫʢʪʫʨʫ ʽʤʝʨʩʠʚʥʦʾ ʦʩʚʽʪʥʴʦʾ ʩʠʩʪʝʤʠ ʂʆʄʉɼʅ [3]. 

ʅʘ ʦʩʥʦʚʽ ʚʠʢʦʥʘʥʦʛʦ ˇʨʫʥʪʦʚʥʦʛʦ ʘʥʘʣʽʟʫ, ʚʠʩʚʽʪʣʝʥʠʭ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ 

ʘʩʧʝʢʪʽʚ ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ ʝʤʧʽʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʧʨʦ 

ʧʦʢʨʘʱʝʥʥʷ ʨʦʟʫʤʽʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʩʪʫʧʝʥʷ ʟʘʩʚʦʻʥʥʷ ʫʯʥʷʤʠ ʥʘʚʯʘʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʟʘʚʜʷʢʠ ʧʦʪʦʢʦʚʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʚʽʟʫʘʣʴʥʠʭ ʽ ʚʝʨʙʘʣʴʥʠʭ ʜʘʥʠʭ ʪʘ 

ʟʘ ʥʘʷʚʥʦʩʪʽ ʤʽʞ ʜʘʥʠʤʠ ʩʪʽʡʢʦʛʦ ʟʤʽʩʪʦʚʥʦʛʦ ʟʚôʷʟʢʫ. ɿʙʽʣʴʰʝʥʥʷ ʯʘʩʫ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʽʟʫʘʣʽʟʦʚʘʥʦʛʦ/ʚʝʨʙʘʣʽʟʦʚʘʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʫ ʧʦʣʽ ʟʦʨʫ ʫʯʥʷ ʥʝ 

ʚʧʣʠʚʘʻ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ. ʇʨʠʥʮʠʧʘʤʠ ʨʦʟʨʦʙʣʝʥʠʭ ʪʝʦʨʽʡ 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʦʩʣʫʛʦʚʫʚʘʪʠʩʷ ʷʢ ʦʨʽʻʥʪʠʨʘʤʠ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʧʝʨʝʚʽʨʢʠ 

ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ (ʊɿʈ), ʦʩʦʙʣʠʚʦ ʚ ʢʦʥʪʝʢʩʪʽ ʥʘʚʯʘʥʥʷ ʧʨʠʨʦʜʥʠʯʦ-

ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʨʝʜʤʝʪʽʚ ʽʟ ʘʨʩʝʥʘʣʦʤ ʟʘʩʦʙʽʚ ʜʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʜʠʜʘʢʪʠʯʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʚ ʜʠʩʢʨʝʪʥʽʡ, ʽʣʶʩʪʨʘʪʠʚʥʦ-ʚʝʨʙʘʣʽʟʦʚʘʥʽʡ ʪʘ 

ʢʦʥʪʠʥʫʘʣʴʥʽʡ ʬʦʨʤʘʭ [15]. 

ʉʧʝʮʠʬʽʢʘ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʂʆʄʉɼʅ MR/VR/AR. ɿ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧʣʝʢʩʥʦʛʦ ʽʤʝʨʩʠʚʥʦʛʦ ʧʽʜʭʦʜʫ (ʧʝʜʘʛʦʛʽʯʥʘ ʽʤʝʨʩʽʷ) 

ʟ'ʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʜʦʧʦʚʥʠʪʠ ʢʦʤʧʦʥʝʥʪʠ ʂʆʄʉɼʅ. ɺʽʨʪʫʘʣʴʥʽ ʪʝʭʥʦʣʦʛʽʾ 
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ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚ ʥʝʟʚʠʯʥʠʭ ʬʦʨʤʘʪʘʭ ʫʯʥʽ ʤʦʞʫʪʴ ʧʝʨʝʞʠʪʠ 

ʩʢʣʘʜʥʽ ʝʤʦʮʽʾ (ʥʘʧʨʠʢʣʘʜ, ʧʦʯʫʪʪʷ ʩʦʨʦʤʫ). ɹʝʟʧʝʨʝʯʥʦ, ʛʣʷʜʘʯ (ʫʯʝʥʴ, ʫʯʘʩʥʠʢ 

ʧʦʜʽʾ) ʚʽʜʯʫʚʘʪʠʤʝ ʝʤʧʘʪʽʶ, ʩʣʽʜʢʫʚʘʪʠʤʝ ʟʘ ʩʶʞʝʪʦʤ ʫ ʧʨʦʮʝʩʽ ʧʝʨʝʛʣʷʜʫ ʚʽʜʝʦ 

360, ʧʝʨʝʞʠʚʘʶʯʠ ʯʫʞʠʡ ʜʦʩʚʽʜ, ʦʜʥʘʢ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʩʪʽʡʢʠʡ ʟʚʦʨʦʪʥʠʡ 

ʟʚ'ʷʟʦʢ ʟ ʫʯʥʝʤ. ɿ ʧʝʜʘʛʦʛʽʯʥʦ ʚʠʚʘʞʝʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʤʝʨʩʠʚʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʟ'ʷʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ˇʨʫʥʪʦʚʥʦʾ, ʧʨʦʜʫʤʘʥʦʾ, ʩʠʩʪʝʤʠ 

ʂʆʄʉɼʅ (ʜʠʚ. ʈʠʩ. 3, 4) ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʤʫʟʠʯʥʦʛʦ/ʟʚʫʢʦʚʦʛʦ ʩʫʧʨʦʚʦʜʫ ʜʣʷ 

ʚʽʟʫʘʣʴʥʦʛʦ/ʘʫʜʽʘʣʴʥʦʛʦ ʟʘʥʫʨʝʥʥʷ ʫʯʥʷ ʫ çʧʦʪʨʽʙʥʫ ʘʪʤʦʩʬʝʨʥʫ ʩʠʪʫʘʮʽʶè ʚ 

ʢʦʥʪʝʢʩʪʽ ʥʘʙʫʪʪʷ ʥʝʦʙʭʽʜʥʠʭ ʟʥʘʥʴ. ɺʘʞʣʠʚʦ ʧʨʘʚʠʣʴʥʦ ʦʙʨʘʪʠ ʽʤʝʨʩʠʚʥʫ 

ʪʝʭʥʦʣʦʛʽʶ, ʜʠʟʘʡʥ ʢʦʤʧʦʥʝʥʪʽʚ IVR ʂʆʄʉɼʅ ʟ ʤʝʪʦʶ ʝʬʝʢʪʠʚʥʦʛʦ 

ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ (ʜʠʚ. ʈʠʩ. 4) [1], [3]. 

 

ʈʠʩ. 4. ʆʩʦʙʣʠʚʦʩʪʽ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ IVR ʂʆʄʉɼʅ 

ɼʦʩʣʽʜʥʠʮʴʢʝ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʚ ʢʦʥʪʝʢʩʪʽ ʩʪʚʦʨʝʥʥʷ ʜʦʧʦʚʥʝʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ (AR). ʅʘʙʫʪʪʷ ʜʦʩʚʽʜʫ ʨʦʙʦʪʠ ʟ ʜʦʧʦʚʥʝʥʦʶ ʨʝʘʣʴʥʽʩʪʶ ʨʦʟʧʦʯʘʣʦʩʷ 

ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʪʦʩʫʥʢʫ Aurasma. ʄʦʙʽʣʴʥʠʡ ʟʘʩʪʦʩʫʥʦʢ ʟʜʽʡʩʥʶʻ 

ʥʘʢʣʘʜʘʥʥʷ ʪʨʠʚʠʤʽʨʥʠʭ ʦʙ'ʻʢʪʽʚ ʽ ʚʽʜʝʦ ʧʦʚʝʨʭ ʚʠʩʦʢʦʛʦ (!) ʢʦʥʪʨʘʩʪʥʦʛʦ 

ʟʦʙʨʘʞʝʥʥʷ.  ɿʦʙʨʘʞʝʥʥʷ ʪʨʠʛʝʨʘ ʩʭʦʞʝ ʥʘ ʰʪʨʠʭ-ʢʦʜ, ʷʢʠʡ çʧʦʚʽʜʦʤʣʷʻè 



 

 

  

ɯʄɽʈʉʀɺʅɯ ʊɽʍʅʆʃʆɻɯɰ ɺ ʆʉɺɯʊɯ 81 

 

ʤʦʙʽʣʴʥʦʤʫ ʧʨʠʩʪʨʦʶ, ʱʦ ʩʘʤʝ ʜʦʜʘʪʠ ʜʦ ʟʦʙʨʘʞʝʥʥʷ. ɯʣʶʟʽʷ, ʷʢʫ ʯʘʩʪʦ ʙʘʯʘʪʴ 

ʯʝʨʝʟ ʤʦʙʽʣʴʥʠʡ ʧʨʠʩʪʨʽʡ, çʧʨʠʚ'ʷʟʘʥʘ ʜʦ ʟʦʙʨʘʞʝʥʥʷè, ʪʦʤʫ ʢʘʤʝʨʘ ʧʦʚʠʥʥʘ 

ʪʨʠʤʘʪʠ ʚ ʧʦʣʽ ʟʦʨʫ. ɿʦʙʨʘʞʝʥʥʷ ʧʦʚʠʥʥʦ ʤʘʪʠ ʜʦʩʪʘʪʥʽʡ ʢʦʣʽʨʥʠʡ ʢʦʥʪʨʘʩʪ, 

ʱʦʙ ʡʦʛʦ ʤʦʞʥʘ ʙʫʣʦ ʣʝʛʢʦ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ (ʦʩʚʽʪʣʝʥʥʷ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʨʠʛʝʨʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ) (ʜʠʚ. ʈʠʩ. 5). 

 

ʈʠʩ. 5. ɿʘʩʦʙʠ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ IVR ʂʆʄʉɼʅ  

ʉʪʚʦʨʝʥʥʷ ʦʙ'ʻʢʪʽʚ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʙʽʣʴʥʦʛʦ 

ʟʘʩʪʦʩʫʥʢʫ HP Reveal. ɼʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ ʩʪʚʦʨʶʻʪʴʩʷ ʰʣʷʭʦʤ ʧʦʻʜʥʘʥʥʷ 

ʨʝʘʣʴʥʠʭ ʦʙ'ʻʢʪʽʚ ʽ ʦʢʨʝʤʠʭ ʚʽʨʪʫʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʚʽʜʧʦʚʽʜʥʽ ʜʦʧʦʚʥʝʥʥʷ 

ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʤʘʨʪʬʦʥʘ, ʥʘ ʷʢʦʤʫ ʦʜʨʘʟʫ 

ʚʩʽ ʩʪʚʦʨʝʥʽ ʦʙ'ʻʢʪʠ ʧʨʦʛʣʷʜʘʶʪʴʩʷ ʯʝʨʝʟ ʜʝʚʘʡʩ ʢʦʨʠʩʪʫʚʘʯʘ. ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʧʦʯʘʪʢʽʚʮʷʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʩʪʦʩʫʥʦʢ HP Reveal, ʧʝʨʝʚʘʛʘʤʠ ʷʢʦʛʦ ʻ: 

ʙʝʟʦʧʣʘʪʥʽʩʪʴ; ʣʶʙ'ʷʟʥʠʡ ʽ ʟʨʦʟʫʤʽʣʠʡ ʽʥʪʝʨʬʝʡʩ ʜʣʷ ʰʚʠʜʢʦʛʦ ʪʘ ʟʨʫʯʥʦʛʦ 

ʩʪʚʦʨʝʥʥʷ ʽ ʧʝʨʝʛʣʷʜʫ ʢʦʥʪʝʥʪʫ; ʤʦʞʣʠʚʽʩʪʴ çʥʘʢʣʘʜʘʥʥʷè ʫʩʽʭ ʦʙ'ʻʢʪʽʚ, ʙʝʟ 

ʦʙʤʝʞʝʥʦʩʪʽ ʥʘʷʚʥʠʤʠ ʫ ʙʘʟʽ ʩʝʨʚʽʩʫ. 

ʇʨʘʚʠʣʦ-ʦʨʽʻʥʪʠʨ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʦʙ'ʻʢʪʽʚ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʙʽʣʴʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ HP Reveal: 1). ɿʘʚʘʥʪʘʞʠʪʠ ʟʘʩʪʦʩʫʥʦʢ 

HP Reveal. 2). ʉʪʚʦʨʠʪʠ ʦʙʣʽʢʦʚʠʡ ʟʘʧʠʩ ʰʣʷʭʦʤ ʘʢʪʠʚʽʟʘʮʽʾ ʚʽʢʥʘ ʥʘʪʠʩʥʝʥʥʷʤ 
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çCreate an accountè. 3). ɺʚʦʜʠʤʦ ʝʣʝʢʪʨʦʥʥʫ ʧʦʰʪʫ (ʘʙʦ ʧʨʦʧʫʩʢʘʻʤʦ ʢʨʦʢ, 

ʥʘʪʠʩʥʫʚʰʠ çNextè. 4). ɺʚʦʜʠʤʦ ʽʤ'ʷ ʢʦʨʠʩʪʫʚʘʯʘ. ɿʚʝʨʥʽʪʴ ʫʚʘʛʫ: ʚʚʝʜʝʥʝ ʽʤ'ʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʝʪʴʩʷ ʷʢ ʽʤ'ʷ ʚʘʰʦʛʦ ʢʘʥʘʣʫ. 5). ʇʨʠʜʫʤʘʡʪʝ ʧʘʨʦʣʴ ʪʘ 

ʥʘʪʠʩʥʽʪʴ çCreate accountè. 6). ʆʙʣʽʢʦʚʠʡ ʟʘʧʠʩ ʩʪʚʦʨʝʥʦ. ɺʠ ʤʦʞʝʪʝ 

ʩʪʚʦʨʶʚʘʪʠ ʪʘ ʧʨʦʛʣʷʜʘʪʠ ʦʙ'ʻʢʪʠ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʷʢʽ ʚ ʧʨʦʛʨʘʤʽ 

ʥʘʟʠʚʘʶʪʴʩʷ ʘʫʨʘʤʠ (Auras). ɺ ʧʨʦʮʝʩʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʪʦʩʫʥʢʫ ʤʠ ʥʽʙʠ 

ʧʝʨʝʛʣʷʜʘʻʤʦ ʘʫʨʫ ʦʙ'ʻʢʪʘ, ʷʢʘ ʥʝ ʧʨʦʛʣʷʜʘʻʪʴʩʷ ʟʚʠʯʘʡʥʠʤ ʟʦʨʦʤ. 

7). ɿʘʚʘʥʪʘʞʪʝ ʤʫʣʴʪʠʤʝʜʽʡʥʽ ʦʙ'ʻʢʪʠ ʥʘ ʤʦʙʽʣʴʥʠʡ ʧʨʠʩʪʨʽʡ ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ 

çʥʦʚʦʛʦ ʰʘʨʫ ʨʝʘʣʴʥʦʩʪʽè. ʅʦʚʠʤ ʰʘʨʦʤ ʤʦʞʝ ʩʪʘʪʠ ʚʽʜʝʦ, ʢʘʨʪʠʥʢʘ, ʬʦʪʦ ʘʙʦ 

3d ʤʦʜʝʣʴ. ʄʦʞʥʘ ʦʜʨʘʟʫ ʟʘʚʘʥʪʘʞʠʪʠ ʥʝʦʙʭʽʜʥʽ ʬʘʡʣʠ ʥʘ ʪʝʣʝʬʦʥ, ʧʽʩʣʷ ʯʦʛʦ 

ʥʝʦʙʭʽʜʥʦ çʧʨʠʢʨʽʧʠʪʠè ʾʭ ʚ ʨʝʘʣʴʥʦʩʪʽ. 8). ʈʦʟʤʽʩʪʠʪʠ ʜʦʧʦʚʥʝʥʥʷ ʚ 

ʧʨʦʝʢʪʦʚʘʥʽʡ (!) ʨʝʘʣʴʥʦʩʪʽ. 

ʇʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ/ʘʫʨ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʙʽʣʴʥʦʛʦ 

ʟʘʩʪʦʩʫʥʢʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʠʞʯʝ ʥʘʚʝʜʝʥʠʭ ʢʨʦʢʽʚ: 1). ʅʘ ʛʦʣʦʚʥʦʤʫ ʝʢʨʘʥʽ 

ʟʘʩʪʦʩʫʥʢʫ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʝʢʨʘʥʘ ʥʘʪʠʩʢʘʻʤʦ ʢʥʦʧʢʫ ʧʣʶʩʠʢ ʽ ʬʦʪʦʛʨʘʬʫʻʤʦ 

ʦʙ'ʻʢʪ, ʥʘ ʷʢʠʡ ʥʘʢʣʘʜʘʻʤʦ ʜʦʧʦʚʥʝʥʥʷ. 2). ʆʙʠʨʘʻʤʦ ʦʙ'ʻʢʪ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʤʫʣʴʪʠʤʝʜʽʡʥʦʛʦ ʰʘʨʫ. ɿʚʝʨʥʽʪʴ ʫʚʘʛʫ: ʤʦʞʥʘ ʟʘʚʘʥʪʘʞʠʪʠ ʬʘʡʣʠ ʟ ɺʘʰʦʛʦ 

ʧʨʠʩʪʨʦʶ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʦʙʨʘʪʠ ʧʘʤ'ʷʪʴ ʧʨʠʩʪʨʦʶ çDeviceè ʪʘ 

ʟʘʚʘʥʪʘʞʠʪʠ ʬʘʡʣʠ çUploadè. 3). ɿʜʽʡʩʥʠʪʠ ʢʦʨʠʛʫʚʘʥʥʷ ʨʦʟʤʽʨʫ ʪʘ ʧʦʣʦʞʝʥʥʷ 

ʚʽʨʪʫʘʣʴʥʦʛʦ ʦʙ'ʻʢʪʘ. ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʚʽʥ ʧʦʚʠʥʝʥ ʟʦʙʨʘʞʫʚʘʪʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʩʮʝʥʘʨʽʶ ɺʘʰʦʛʦ ʧʨʦʻʢʪʫ. 4). ɿʘʧʠʰʽʪʴ ʽʤ'ʷ ʦʙ'ʻʢʪʘ, ʟʙʝʨʝʞʽʪʴ ʡʦʛʦ ʪʘ ʟʨʦʙʽʪʴ 

ʘʫʨʫ ʧʫʙʣʽʯʥʦʶ. 

ʇʨʘʚʠʣʦ-ʦʨʽʻʥʪʠʨ ʜʣʷ ʧʝʨʝʛʣʷʜʫ ʢʦʤʧʦʥʝʥʪʫ/ʘʫʨʠ ʫʯʥʷʤʠ (!): ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʨʦʙʦʪʠ ʫʯʥʷʤ ʧʦʪʨʽʙʥʦ ʟʜʽʡʩʥʠʪʠ ʨʝʻʩʪʨʘʮʽʶ (ʜʠʚ. ʧʨʘʚʠʣʦ-

ʦʨʽʻʥʪʠʨ): 1). ɿʘʚʘʥʪʘʞʠʚʰʠ ʧʦʧʝʨʝʜʥʴʦ ʟʘʩʪʦʩʫʥʦʢ, ʟʘʨʝʻʩʪʨʫʡʪʝʩʴ ʚ ʥʴʦʤʫ. 

2). ɿʥʘʡʜʽʪʴ ʧʦʪʨʽʙʥʠʡ ʢʘʥʘʣ ʥʝʦʙʭʽʜʥʠʡ ʢʘʥʘʣ. 3). ɿʘʡʜʽʪʴ ʥʘ ʢʘʥʘʣ. ʅʘʪʠʩʥʽʪʴ 

çʥʘʟʚʘ ʢʘʥʘʣʫ Public Aurasè. 4). ɼʣʷ ʧʝʨʝʛʣʷʜʫ ʘʫʨʠ ʥʝʦʙʭʽʜʥʦ ʥʘʪʠʩʥʫʪʠ 

çFollowè. ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʧʦʚʝʨʥʫʪʠʩʷ ʥʘ ʛʦʣʦʚʥʠʡ ʢʘʥʘʣ ʟʘʩʪʦʩʫʥʢʫ, 

ʥʘʪʠʩʥʽʪʴ ʙʣʘʢʠʪʥʫ ʢʥʦʧʢʫ ʽ ʥʘʚʝʜʽʪʴ ʢʘʤʝʨʫ ʥʘ ʬʽʢʩʦʚʘʥʝ ʟʦʙʨʘʞʝʥʥʷ.  
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ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʪʦʩʫʥʢʫ HP Reveal ʩʪʚʦʨʶʚʘʪʠ 

ʥʝʦʙʭʽʜʥʫ ʚʽʨʪʫʘʣʴʥʫ ʨʝʘʣʴʥʽʩʪʴ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʽʛʦʨ  ̔ ʢʚʝʩʪʽʚ, ʟʜʽʡʩʥʶʚʘʪʠ 

ʜʦʩʣʽʜʥʠʮʴʢʝ ʥʘʚʯʘʥʥʷ, ʧʨʠ ʮʴʦʤʫ çʦʞʠʚʣʷʶʯʠè ʧʽʜʨʫʯʥʠʢ, ʥʘʧʦʚʥʶʶʯʠ ʡʦʛʦ 

ʚʣʘʩʥʠʤʠ ʽʣʶʩʪʨʘʮʽʷʤʠ ʫ ʚʽʨʪʫʘʣʴʥʦʤʫ ʧʨʦʩʪʦʨʽ. ʅʦʚʘ ʪʝʭʥʦʣʦʛʽʷ ʜʦʧʦʚʥʝʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ ʫʩʫʚʘʻ ʪʨʠʛʝʨʥʝ ʟʦʙʨʘʞʝʥʥʷ ʪʘ ʨʦʟʤʽʱʫʻ ʦʙ'ʻʢʪʠ ʫ ʚʽʨʪʫʘʣʴʥʦʤʫ 

ʧʨʦʩʪʦʨʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʩʪʝʞʝʥʥʷ ʧʦʚʝʨʭʥʽ [3]. 

ʅʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʩʫʪʪʻʚʝ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʤʦʪʠʚʘʮʽʾ ʫʯʥʽʚ ʫ ʧʨʦʮʝʩʽ 

ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʥʘʚʯʘʥʥʷ. ʂʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʫʯʥʽʚ ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʥʝ 

ʣʠʰʝ ʧʽʜ ʯʘʩ ʚʝʜʝʥʥʷ ʟʘʧʠʩʽʚ ʫ ʩʠʩʪʝʤʽ IVR, ʘʣʝ ʡ ʜʣʷ ʫʙʝʟʧʝʯʝʥʥʷ ʜʘʥʠʭ ʟʘʜʣʷ 

ʫʥʠʢʥʝʥʥʷ ʥʘʢʦʧʠʯʝʥʥʷ ʙʽʦʤʝʪʨʠʯʥʠʭ ʜʘʥʠʭ ʚʠʨʦʙʥʠʢʘʤʠ ʦʙʣʘʜʥʘʥʥʷ  ̔

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ. ʙʽʦʤʝʪʨʠʯʥʽ ʜʘʥʽ ï ʮʝ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʥʘ ʥʘʢʦʧʠʯʝʥʥʷ ʜʘʥʠʭ ʧʨʦ ʙʽʦʣʦʛʽʯʥʽ ʪʘ 

ʧʦʚʝʜʽʥʢʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʶʜʝʡ, ʱʦ ʤʦʞʫʪʴ ʧʽʜʜʘʚʘʪʠʩʷ ʤʦʜʠʬʽʢʘʮʽʾ 

(ʥʘʧʨʠʢʣʘʜ, ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯʯʷ, ʚʽʜʩʪʝʞʫʚʘʥʥʷ ʨʫʭʫ ʦʯʝʡ, ʨʫʭʠ ʚʝʨʭʥʽʭ  ̔

ʥʠʞʥʽʭ ʢʽʥʮʽʚʦʢ ʪʦʱʦ). ɯʥʪʝʛʨʘʮʽʷ ʙʽʦʤʝʪʨʽʾ ʚ ʽʤʝʨʩʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʩʪʚʦʨʶʚʘʪʠʤʝ ʧʨʦʙʣʝʤʠ ʱʦʜʦ ʧʠʪʘʥʴ ʟʛʦʜʠ ʡ ʢʦʥʬʽʜʝʥʮʽʡʥʦʛʦ ʟʙʝʨʽʛʘʥʥʷ 

ʜʘʥʠʭ ʣʶʜʠʥʠ. ɺ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʤʫ ʧʨʦʮʝʩʽ ʫʯʥʽʚ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ 

ʥʘʩʣʽʜʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʫʯʥʽʚ (ʜʠʚ. ʊʘʙʣʠʮʽ 1-2).  

ʊʘʙʣʠʮʷ 1 

ʉʠʩʪʝʤʘ ʩʧʦʩʦʙʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

ˉ 

ʟ/ʧ 

ʆʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ 

ʜʽʷʣʴʥʦʩʪʽ ʚʯʠʪʝʣʷ 

ʉʧʦʩʦʙʠ ʜʽʡ, ʩʧʝʮʽʘʣʴʥʦ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʦʧʪʠʤʽʟʘʮʽʶ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ 

1 ʇʣʘʥʫʚʘʥʥʷ ʟʘʚʜʘʥʴ 

ʥʘʚʯʘʥʥʷ 

ʂʦʤʧʣʝʢʩʫʚʘʥʥʷ ʟʘʚʜʘʥʴ ʥʘʚʯʘʥʥʷ, 

ʟʜʽʡʩʥʝʥʥʷ ʦʜʥʦʯʘʩʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ 

ʥʘʚʯʘʥʥʷ, ʚʠʭʦʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʫʯʥʽʚ. 

ʂʦʥʢʨʝʪʠʟʘʮʽʷ ʟʘʚʜʘʥʴ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ 

ʨʝʘʣʴʥʠʭ ʦʩʚʽʪʥʽʭ ʤʦʞʣʠʚʦʩʪʝʡ ʰʢʦʣʷʨʽʚ ʚ 

ʦʢʨʝʤʠʭ ʢʣʘʩʘʭ. 

2 ɺʠʟʥʘʯʝʥʥʷ ʟʤʽʩʪʫ ʫʨʦʢʫ ɺʠʦʢʨʝʤʣʝʥʥʷ ʛʦʣʦʚʥʦʾ ʜʫʤʢʠ ʚ ʟʤʽʩʪʽ 

ʥʘʚʯʘʥʥʷ ʽ ʘʢʮʝʥʪʫʚʘʥʥʷ ʫʚʘʛʠ ʥʘ ʥʽʡ 

ʫʧʨʦʜʦʚʞ ʫʩʽʭ ʝʪʘʧʽʚ ʫʨʦʢʫ. 
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ʄʽʞʧʨʝʜʤʝʪʥʘ ʢʦʦʨʜʠʥʘʮʽʷ ʟʤʽʩʪʫ 

ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʤʝʪʦʶ ʧʦʣʝʛʰʝʥʥʷ 

ʡʦʛʦ ʟʘʩʚʦʻʥʥʷ. 

ɺʠʙ̔ʨ ʨʘʮʽʦʥʘʣʴʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʚʠʚʯʝʥʥʷ 

ʥʦʚʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʢʦʥʢʨʝʪʥʦʤʫ 

ʢʣʘʩʽ. 

3 ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʝʪʦʜʽʚ ʽ 

ʟʘʩʦʙʽʚ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ 

ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ 

ɺʠʙʽʨ ʨʘʮʽʦʥʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ 

ʥʘʚʯʘʥʥʷ ʚ ʨʘʤʢʘʭ ʢʦʥʢʨʝʪʥʦʾ ʫʯʙʦʚʦʾ 

ʩʠʪʫʘʮʽʾ. 

4 ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ 

ʧʽʜʭʦʜʫ ʜʦ ʫʯʥʽʚ 

ʅʘʜʘʥʥʷ ʘʜʨʝʩʥʦʾ ʜʦʧʦʤʦʛʠ ʢʦʞʥʦʤʫ ʫʯʥʝʚʽ ʚ 

ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʥʘʚʯʘʥʥʷ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʽʚʥʷ ʥʘʷʚʥʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ. 

5 ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʬʦʨʤ 

ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ 

ʥʘʚʯʘʥʥʷ 

ɺʠʙʽʨ ʨʘʮʽʦʥʘʣʴʥʠʭ ʜʣʷ ʜʘʥʦʾ ʥʘʚʯʘʣʴʥʦʾ 

ʩʠʪʫʘʮʽʾ ʢʦʤʙʽʥʘʮʽʾ ʬʨʦʥʪʘʣʴʥʠʭ, ʛʨʫʧʦʚʠʭ ʽ 

ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ. 

6 ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʩʬʦʨʤʦʚʘʥʠʭ ʫʤʦʚ ʟ 

ʤʝʪʦʶ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ 

ʥʘʚʯʘʥʥʷ 

ʉʪʚʦʨʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦ ʥʝʦʙʭʽʜʥʠʭ 

ʥʘʚʯʘʣʴʥʦ-ʤʘʪʝʨʽʘʣʴʥʠʭ, ʩʘʥʽʪʦʨʘʥʦ-

ʛʽʛʽʻʥʽʯʥʠʭ, ʤʦʨʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʠʭ, 

ʝʩʪʝʪʠʯʥʠʭ ʪʘ ʝʨʛʦʥʦʤʽʯʥʠʭ ʫʤʦʚ ʜʣʷ 

ʟʜʽʡʩʥʝʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ. 

7 ɺʠʢʦʥʘʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ 

ʟʘʚʜʘʥʴ ʫ ʨʘʤʢʘʭ 

ʟʘʧʣʘʥʦʚʘʥʦʛʦ ʫʨʦʢʫ 

ʈʝʛʫʣʶʚʘʥʥʷ ʽ ʢʦʨʝʛʫʚʘʥʥʷ ʩʬʦʨʤʦʚʘʥʦʛʦ 

ʧʣʘʥʫ ʫʨʦʢʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʠʥʘʤʽʯʥʦʾ 

ʥʘʚʯʘʣʴʥʦʾ ʩʠʪʫʘʮʽʾ. 

8 ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ɸʥʘʣʽʟ ʚʽʜʧʦʚʽʜʥʦʩʪʝʡ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ 

ʨʝʘʣʴʥʠʤ ʦʩʚʽʪʥʽʤ ʤʦʞʣʠʚʦʩʪʷʤ ʢʦʞʥʦʛʦ 

ʫʯʥʷ ʽ ʦʮʽʥʶʚʘʥʥʷ ʟʘʪʨʘʪ ʯʘʩʫ ʟ ʪʦʯʢʠ ʟʦʨʫ ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʩʪʘʥʦʚʣʝʥʠʭ 

ʥʦʨʤʘʪʠʚʽʚ. 

 

ʊʘʙʣʠʮʷ 2 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʥʘʚʯʘʥʥʷ 

ˉ 

ʟ/ʧ 

ʆʩʥʦʚʥʽ ʛʨʫʧʠ 

ʤʝʪʦʜʽʚ 

ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ 

ʥʘʚʯʘʥʥʷ 

ʆʩʥʦʚʥʽ ʧʽʜʛʨʫʧʠ 

ʤʝʪʦʜʽʚ 

ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ 

ʥʘʚʯʘʥʥʷ 

ʏʘʩʪʢʦʚʽ ʤʝʪʦʜʠ 

ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʥʘʚʯʘʥʥʷ 

1 ʉʪʠʤʫʣʶʚʘʥʥʷ ʽ 

ʤʦʪʠʚʘʮʽʷ ʫʯʥʷ 

ʉʪʠʤʫʣʶʚʘʥʥʷ 

ʧʽʟʥʘʚʘʣʴʥʦʛʦ 

ʽʥʪʝʨʝʩʫ ʜʦ ʫʯʽʥʥʷ 

ʉʪʠʤʫʣʶʚʘʥʥʷ 

ʇʽʟʥʘʚʘʣʴʥʽ ʽʛʨʠ, ʜʠʩʢʫʩʽʾ, 

ʤʝʪʦʜʠ ʝʤʦʮʽʡʥʦʛʦ 

ʩʪʠʤʫʣʶʚʘʥʥʷ ʪʦʱʦ. 

ʄʝʪʦʜʠ ʟʘʦʭʦʯʝʥʥʷ (ʧʦʨʘʜʘ, 
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ʦʙʦʚʷʟʢʫ ʪʘ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʚ 

ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ 

ʧʨʦʭʘʥʥʷ, ʥʘʪʷʢ, ʚʠʨʘʟ 

ʜʦʚʽʨʠ/ʥʝʜʦʚʽʨʠ) 

ʬʦʨʤʫʣʶʚʘʥʥʷ ʚʠʤʦʛ/ ʫʤʦʚʠ 

ʽ ʪ.ʜ. 

2 ʆʨʛʘʥʽʟʘʮʽʷ 

ʫʯʙʦʚʠʭ ʜʽʡ ʽ 

ʦʧʝʨʘʮʽʡ 

ʉʣʦʚʝʩʥʽ 

 

ʅʘʦʯʥ ̔

 

 

ʇʨʘʢʪʠʯʥʽ 

 

 

 

ʃʦʛʽʯʥʽ 

 

ɻʥʦʩʪʠʯʥʽ 

 

ʉʘʤʦʩʪʽʡʥʘ ʫʯʙʦʚʘ 

ʜʽʷ 

ʃʝʢʮʽʷ, ʙʝʩʽʜʘ, ʨʦʟʧʦʚʽʜʴ ʽ 

ʪ.ʜ. 

ʄʝʪʦʜʠ ʽʣʶʩʪʨʘʮʽʡ, 

ʜʝʤʦʥʩʪʨʘʮʽʡ, ʢʽʥʦʧʦʢʘʟ 

ʪʦʱʦ. 

ʄʝʪʦʜʠ ʚʧʨʘʚ, ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʽʚ, ʚʠʢʦʥʘʥʥʷ 

ʧʨʘʢʪʠʢʦ ʦʨʽʻʥʪʦʚʘʥʠʭ 

(ʧʨʦʬʝʩʽʡʥʠʭ) ʟʘʚʜʘʥʴ ʪʦʱʦ. 

ɯʥʜʫʢʪʠʚʥʽ, ʜʝʜʫʢʪʠʚʥʽ, 

ʤʝʪʦʜ ʘʥʘʣʦʛʽʡ ʪʦʱʦ. 

ʇʨʦʙʣʝʤʥʦ-ʧʦʰʫʢʦʚʽ, 

ʨʝʧʨʦʜʫʢʪʠʚʥʽ ʪʦʱʦ. 

ʉʘʤʦʩʪʽʡʥʘ ʨʦʙʦʪʘ ʟ 

ʧʽʜʨʫʯʥʠʢʘʤʠ, ʧʨʠʩʪʨʦʷʤʠ, 

ʤʦʜʝʣʷʤʠ ʽ ʪ.ʜ. 

3 ʂʦʥʪʨʦʣʴ ʽ 

ʩʘʤʦʢʦʥʪʨʦʣʴ 

ʂʦʥʪʨʦʣʶ 

 

 

 

 

ʉʘʤʦʢʦʥʪʨʦʣʶ 

ʌʨʦʥʪʘʣʴʥʝ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʝ 

ʦʧʠʪʫʚʘʥʥʷ, ʢʦʥʪʨʦʣʴʥʽ 

ʨʦʙʦʪʠ, ʪʚʦʨʠ, ʢʦʥʪʨʦʣʴʥʽ 

ʜʦʩʣʽʜʠ, ʤʘʰʠʥʥʠʡ 

ʢʦʥʪʨʦʣʴ. 

ʋʩʥʠʡ ʽ ʧʠʩʴʤʦʚʠʡ 

ʩʘʤʦʢʦʥʪʨʦʣʴ. 

ʆʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʨʦʮʝʩʽ 

ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ: 1) ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʦʷʩʥʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʟʘʚʜʷʢʠ ʦʙʤʝʞʝʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʰʫʤʫ ʯʝʨʝʟ 

ʟʘʥʫʨʝʥʥʷ, ʜʦʩʚʽʜ ʽ ʝʤʦʮʽʾ; 2) ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ 

ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʧʨʦʻʢʪʽʚ ʯʝʨʝʟ ʝʬʝʢʪʠʚʥʝ ʟʘʣʫʯʝʥʥʷ ʬʘʭʽʚʮʽʚ ʟ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ 

ʟʥʘʥʴ; 3) ʨʦʟʰʠʨʝʥʥʷ ʢʨʝʘʪʠʚʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʠʭ 

ʧʨʦʻʢʪʽʚ ʟʘʚʜʷʢʠ ʪʝʭʥʦʣʦʛʽʯʥʦʩʪʽ MR/VR/AR. 

ʉʝʨʝʜ ʦʩʦʙʣʠʚʦʩʪʝʡ IVR ʂʆʄʉɼʅ ʜʦʮʽʣʴʥʦ ʚʠʦʢʨʝʤʠʪʠ ʥʘʩʪʫʧʥʽ: ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʣʦʛʽʢʦ-ʣʽʥʛʚʽʩʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʩʫʪʪʻʚʦ ʨʦʟʰʠʨʠʣʦʩʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʶʪʝʨʘ ʟʘ ʨʘʭʫʥʦʢ ʥʝʬʦʨʤʘʣʽʟʦʚʘʥʠʭ ʨʘʥʽʰʝ ʛʘʣʫʟʝʡ ʟʥʘʥʴ ʽ 

ʩʬʝʨ ʜʽʷʣʴʥʦʩʪʽ (ʤʝʜʠʮʠʥʘ, ʙʽʦʣʦʛʽʷ, ʛʝʦʣʦʛʽʷ, ʫʧʨʘʚʣʽʥʥʷ ʛʥʫʯʢʠʤ 
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ʨʦʙʦʪʠʟʦʚʘʥʠʤ ʚʠʨʦʙʥʠʮʪʚʦʤ ʽ ʪ.ʜ.); ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʠʭ ʬʦʨʤʘʣʽʟʤʽʚ 

(ʣʦʛʽʢʦ-ʣʽʥʛʚʽʩʪʠʯʠʭ ʤʦʜʝʣʝʡ) ʜʝʢʣʘʨʘʪʠʚʥʠʭ ʽ ʧʨʦʮʝʜʫʨʥʠʭ ʟʥʘʥʴ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʚ ʝʣʝʢʪʨʦʥʥʽʡ ʬʦʨʤʽ, ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʢʦʤʧôʶʪʝʨʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʝʬʝʢʪʠʚʥʽʰʝ; ʛʘʣʫʟʝʚʠʤ ʬʘʭʽʚʮʷʤ ʥʘʜʘʻʪʴʩʷ ʧʨʷʤʠʡ 

(ʙʝʟʧʦʩʝʨʝʜʥʽʡ) ʜʦʩʪʫʧ ʜʦ ʢʦʤʧôʶʪʝʨʘ ʚ ʜʽʘʣʦʛʦʚʦʤʫ ʨʝʞʠʤʽ ʟ ʤʝʪʦʶ 

ʨʦʟʚ'ʷʟʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʜʘʯ, ʷʢʽ ʧʨʠ ʮʴʦʤʫ ʧʦʩʣʫʛʦʚʫʶʪʴʩʷ ʧʨʦʬʝʩʽʡʥʦʶ 

ʤʦʚʦʶ ʪʘ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʠʤʠ ʟʘʩʦʙʘʤʠ ʐɯ [8]. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʢʣʘʩʠʬʽʢʘʮʽʷ ʩʠʩʪʝʤ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ: ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʧʦʰʫʢʦʚʽ; ʦʙʯʠʩʣʶʚʘʣʴʥʦ-ʣʦʛʽʯʥʽ ʩʠʩʪʝʤʠ; ʝʢʩʧʝʨʪʥʽ ʩʠʩʪʝʤʠ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʷʢʠʭ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʝʬʝʢʪʠʚʥʫ ʢʦʤʧôʶʪʝʨʠʟʘʮʽʶ ʛʘʣʫʟʝʡ, ʜʝ 

ʟʥʘʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʝʢʩʧʝʨʪʥʽʡ ʦʧʠʩʦʚʽʡ ʬʦʨʤʽ, ʦʜʥʘʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʪʦʯʥʠʭ ʥʘʫʢʘʭ, 

ʩʫʤʥʽʚʥʝ ʽ ʯʘʩʪʦ ʥʝʤʦʞʣʠʚʝ [8], [9]. ɿʘʚʜʷʢʠ ʧʝʜʘʛʦʛʽʯʥʦ ʚʠʚʘʞʝʥʦʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʂʆʄʉɼʅ ʟô̫ ʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ, ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʨʽʚʥʷʥʴ, ʚʘʨʽʘʪʠʚʥʠʭ ʤʦʜʝʣʝʡ  ̔ ʊɿʈ, ʦʙʯʠʩʣʠʪʠ ʪʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʦʚʝʜʽʥʢʫ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʩʠʩʪʝʤʠ ʟʘ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʫʤʦʚ ʽʩʥʫʚʘʥʥʷ. 
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ɼʠʚʘʢ ɺ.ɺ.,  

ɼʝʨʞʘʚʥʠʡ ʪʦʨʛʦʚʝʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʉʀʉʊɽʄ ʋ ʇʈɸʂʊʀʎɯ 

ʇɯɼɻʆʊʆɺʂʀ ʄɸʁɹʋʊʅɯʍ ʄɽʅɽɼɾɽʈɯɺ ʈʆɿɼʈɯɹʅʆɰ ʊʆʈɻɯɺʃɯ 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʦʩʥʦʚʥʠʤ 

ʟʘʚʜʘʥʥʷʤ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʡʦʛʦ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. 

ʊʦʨʛʽʚʣʷ ʷʢ ʩʬʝʨʘ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʦʜʥʽʻʾ ʟ ʧʝʨʰʠʭ ʩʪʘʣʘ 

ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ.  

ɺʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʚ ʨʦʟʜʨʽʙʥʫ ʜʽʷʣʴʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʠʪʠ ʰʚʠʜʢʽʩʪʴ, ʷʢʽʩʪʴ ʽ ʥʘʜʽʡʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʟʙʦʨʫ, 

ʟʙʝʨʽʛʘʥʥʷ ʽ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ; ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʪʠ ʫʧʨʘʚʣʽʥʩʴʢʠʡ ʧʝʨʩʦʥʘʣ 

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢʠʡ ʟʘʡʤʘʻʪʴʩʷ ʧʽʜʛʦʪʦʚʢʦʶ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʽ 

ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ; ʟʘʙʝʟʧʝʯʠʪʠ ʫ ʧʦʪʨʽʙʥʽ ʪʝʨʤʽʥʠ ʢʝʨʽʚʥʠʮʪʚʦ ʽ 

ʫʧʨʘʚʣʽʥʩʴʢʠʡ ʧʝʨʩʦʥʘʣ ʧʽʜʧʨʠʻʤʩʪʚʘ ʷʢʽʩʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ; ʩʚʦʻʯʘʩʥʦ ʽ ʷʢʽʩʥʦ 

ʚʝʩʪʠ ʘʥʘʣʽʟ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ; ʰʚʠʜʢʦ ʽ 

ʷʢʽʩʥʦ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʧʦ ʫʩʽʭ ʨʽʚʥʷʭ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ çʇʘʨʫʩ-ʊʦʨʛʽʚʣʷ ʪʘ ʉʢʣʘʜè ʽ ʜʦʮʽʣʴʥʽʩʪʴ 

ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʧʽʜʛʦʪʦʚʮʽ ʤʘʡʙʫʪʥʽʭ ʤʝʥʝʜʞʝʨʽʚ ʨʦʟʜʨʽʙʥʦʾ ʪʦʨʛʽʚʣʽ. 

https://doi.org/10.1007/978-3-031-09385-2_20
https://doi.org/10.1007/978-3-031-09385-2_20
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ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʠ ʟʨʦʙʠʤʦ ʘʢʮʝʥʪ 

ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʫ ʨʦʟʜʨʽʙʥʽʡ ʪʦʨʛʽʚʣʽ (ʨʠʪʝʡʣʽ). 

ʆʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ 

ʪʦʨʛʽʚʣʽ ʻ: ʟʙʽʨ ʪʘ ʘʥʘʣʽʟ ʧʦʪʨʝʙ ʢʣʽʻʥʪʽʚ; ʟʘʣʫʯʝʥʥʷ ʥʦʚʠʭ ʽ ʫʪʨʠʤʘʥʥʷ 

ʧʦʩʪʽʡʥʠʭ ʢʣʽʻʥʪʽʚ; ʨʦʟʨʘʭʫʥʦʢ ʽ ʧʽʜʪʨʠʤʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʚʥʷ ʩʢʣʘʜʩʴʢʠʭ 

ʟʘʧʘʩʽʚ; ʫʧʨʘʚʣʽʥʥʷ ʟʘʤʦʚʣʝʥʥʷʤʠ; ʫʧʨʘʚʣʽʥʥʷ ʧʦʩʪʘʚʢʘʤʠ; ʫʧʨʘʚʣʽʥʥʷ 

ʚʥʫʪʨʽʰʥʴʦ ʩʢʣʘʜʩʴʢʦʶ ʽ ʪʨʘʥʩʧʦʨʪʥʦʶ ʣʦʛʽʩʪʠʢʦʶ ʪʦʱʦ. 

ʎʽ ʟʘʚʜʘʥʥʷ ʚʠʨʽʰʫʶʪʴ ʪʦʚʘʨʥʦʦʙʣʽʢʦʚʽ ʩʠʩʪʝʤʠ ʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʘʤʠ ʟ ʢʣʽʻʥʪʘʤʠ (CRM). 

ʋʧʨʘʚʣʽӢʥʥʷ ʚʽʜʥʦʩʠʥʘʤʠ ʟ ʢʣʽʻʥʪʘʤʠ (ʘʥʛʣ. Customer relationship 

management (CRM)-ʧʦʥʷʪʪʷ, ʱʦ ʦʭʦʧʣʶʻ ʢʦʥʮʝʧʮʽʾ, ʢʦʪʨʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʢʦʤʧʘʥʽʷʤʠ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʘʤʠ ʟʽ ʩʧʦʞʠʚʘʯʘʤʠ, ʚʢʣʶʯʘʶʯʠ 

ʟʙʽʨ, ʟʙʝʨʽʛʘʥʥʷ ʡ ʘʥʘʣʽʟ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʧʦʞʠʚʘʯʽʚ, ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ, ʧʘʨʪʥʝʨʽʚ 

ʪʘ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʠ ʟ ʥʠʤʠ. [2]. 

ɺ ʨʦʟʜʨʽʙʥʽʡ ʪʦʨʛʽʚʣʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʨʠ ʢʣʘʩʠ CRM ʩʠʩʪʝʤ: ʬʨʦʥʪ-ʦʬʽʩ 

(Front-officʝ) - ʚʠʨʽʰʫʶʪʴ ʟʘʚʜʘʥʥʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʦʢʫʧʮʽʚ, ʧʨʘʮʶʶʪʴ ʥʘ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʷʭ, ʦʩʥʘʱʝʥʠʭ ʥʝʦʙʭʽʜʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ 

(ʬʽʩʢʘʣʴʥʠʡ ʨʝʻʩʪʨʘʪʦʨ, ʪʘʙʣʦ ʧʦʢʫʧʮʷ, ʝʢʚʘʡʨʠʥʛʦʚʠʡ ʪʝʨʤʽʥʘʣ) ʘʙʦ ʥʘ POS- 

ʪʝʨʤʽʥʘʣʘʭ; ʫʧʨʘʚʣʽʥʥʷ ʤʘʛʘʟʠʥʦʤ (In store solution) - ʚʠʨʽʰʫʶʪʴ ʟʘʚʜʘʥʥʷ 

ʦʙʣʽʢʫ ʨʫʭʫ ʪʦʚʘʨʽʚ ʽ ʛʨʦʰʝʡ ʚ ʤʘʛʘʟʠʥʽ, ʫʧʨʘʚʣʽʥʥʷ ʮʽʥʘʤʠ, ʟʘʧʘʩʘʤʠ, 

ʟʘʤʦʚʣʝʥʥʷʤʠ, ʧʝʨʩʦʥʘʣʦʤ, ʤʘʨʢʝʪʠʥʛʦʚʠʤʠ ʘʢʮʽʷʤʠ ʽ ʣʦʷʣʴʥʽʩʪʶ ʧʦʢʫʧʮʽʚ; 

ʙʝʢ-ʦʬʽʩ (Back-office) - ʚʠʨʽʰʫʶʪʴ ʚʝʩʴ ʩʧʝʢʪʨ ʟʘʚʜʘʥʴ ʦʙʣʽʢʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 

ʪʦʨʛʽʚʝʣʴʥʠʤ ʧʽʜʧʨʠʻʤʩʪʚʦʤ. [1]. 

ɯʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ çʇʘʨʫʩ-ʊʦʨʛʽʚʣʷ ʪʘ ʉʢʣʘʜè ʻ ʧʨʠʢʣʘʜʦʤ Back-

office  ʩʠʩʪʝʤ ʪʘ ʦʪʨʠʤʘʣʘ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʚʽʪʯʠʟʥʷʥʦʤʫ ʙʽʟʥʝʩʽ ʪʘ 

ʤʘʨʢʝʪʠʥʛʦʚʽʡ ʛʘʣʫʟʽ ʟʦʢʨʝʤʘ. 

ʉʠʩʪʝʤʘ çʇʘʨʫʩ-ʊʦʨʛʽʚʣʷ ʪʘ ʉʢʣʘʜè ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʫʧʨʘʚʣʽʥʥʷ 

ʟʘʧʘʩʘʤʠ, ʩʢʣʘʜʩʴʢʦʶ ʣʦʛʽʩʪʠʢʦʶ, ʨʝʘʣʽʟʘʮʽʻʶ ʪʦʚʘʨʽʚ ʽ ʧʦʩʣʫʛ. ʉʠʩʪʝʤʘ 

ʚʦʣʦʜʽʻ ʥʘʩʪʫʧʥʠʤ ʥʘʙʦʨʦʤ ʬʫʥʢʮʽʡ: ʦʙʣʽʢ ʤʘʣʦʮʽʥʥʠʭ ʪʦʚʘʨʽʚ ʚ ʨʦʟʨʽʟʽ ʧʘʨʪʽʡ, 

https://tqm.com.ua/ua/sectors/1c-crm-korp-dlya-ukrayini
https://tqm.com.ua/ua/sectors/1c-crm-korp-dlya-ukrayini
https://uk.wikipedia.org/wiki/%D0%90%D0%BD%D0%B3%D0%BB%D1%96%D0%B9%D1%81%D1%8C%D0%BA%D0%B0_%D0%BC%D0%BE%D0%B2%D0%B0
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ʫʧʘʢʦʚʦʢ, ʰʪʨʠʭ-ʢʦʜʽʚ; ʤʦʞʣʠʚʽʩʪʴ ʟʘʧʦʚʥʝʥʥʷ ʢʦʜʫ ʪʦʚʘʨʫ ʟʛʽʜʥʦ ʟ ʧʝʨʝʣʽʢʘʤʠ 

ʋʂʊ ɿɽɼ; ʦʙʣʽʢ ʚʭʽʜʥʠʭ/ʚʠʭʽʜʥʠʭ ʧʝʨʚʠʥʥʠʭ ʪʦʚʘʨʥʠʭ ʜʦʢʫʤʝʥʪʽʚ; ʦʙʣʽʢ 

ʜʦʛʦʚʦʨʽʚ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʝʪʘʧʽʚ ʪʘ ʜʦʜʘʪʢʦʚʠʭ ʫʛʦʜ; ʬʦʨʤʫʚʘʥʥʷ ʥʘ ʧʽʜʩʪʘʚʽ 

ʜʦʛʦʚʦʨʫ ʣʘʥʮʶʞʢʘ ʧʦʚ'ʷʟʘʥʠʭ ʪʦʚʘʨʥʠʭ ʜʦʢʫʤʝʥʪʽʚ; ʬʦʨʤʫʚʘʥʥʷ ʚʠʭʽʜʥʠʭ 

ʧʦʜʘʪʢʦʚʠʭ ʥʘʢʣʘʜʥʠʭ ʥʘ ʧʽʜʩʪʘʚʽ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ; ʩʪʚʦʨʝʥʥʷ ʚʠʭʽʜʥʠʭ 

ʨʘʭʫʥʢʽʚ ʥʘ ʦʧʣʘʪʫ ʟ ʤʦʞʣʠʚʽʩʪʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʟʥʠʞʦʢ, ʚ ʪ.ʯ. 

ʜʠʩʢʦʥʪʥʠʭ; ʢʦʥʪʨʦʣʴ ʦʧʣʘʪʠ ʪʦʚʘʨʽʚ/ʧʦʩʣʫʛ ʧʦʢʫʧʮʷʤʠ ʽ ʦʙʣʽʢ ʧʦʚʝʨʥʝʥʥʷ 

ʪʦʚʘʨʽʚ ʚʽʜ ʧʦʢʫʧʮʽʚ; ʘʚʪʦʤʘʪʠʯʥʝ ʽ ʨʫʯʥʝ ʨʝʟʝʨʚʫʚʘʥʥʷ ʪʦʚʘʨʫ ʥʘ ʢʦʥʢʨʝʪʥʫ 

ʜʘʪʫ; ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʦʤʦʩʪʽ ʪʦʚʘʨʥʠʭ ʟʘʧʘʩʽʚ ʥʘ ʢʦʥʢʨʝʪʥʫ ʜʘʪʫ; ʤʦʞʣʠʚʽʩʪʴ 

ʚʽʜʩʪʝʞʝʥʥʷ ʨʫʭʫ ʪʦʚʘʨʥʦ-ʤʘʪʝʨʽʘʣʴʥʦʾ ʮʽʥʥʦʩʪʽ (ʊʄʎ) ʚ ʨʦʟʨʽʟʽ ʜʦʢʫʤʝʥʪʽʚ; 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʊʄʎ ʚ ʨʦʟʨʽʟʽ ʄɺʆ, ʧʘʨʪʽʡ; ʬʦʨʤʫʚʘʥʥʷ ʮʽʥ ʨʝʘʣʽʟʘʮʽʾ 

ʚ ʨʦʟʨʽʟʽ ʪʘʨʠʬʽʚ ʽ ʤʘʩʦʚʘ ʧʝʨʝʦʮʽʥʢʘ ʪʦʚʘʨʽʚ.  

ʉʠʩʪʝʤʘ çʇʘʨʫʩ-ʊʦʨʛʽʚʣʷ ʪʘ ʉʢʣʘʜè ʬʦʨʤʫʻ ʪʘʢʽ ʜʦʢʫʤʝʥʪʠ ʪʘ ʟʚʽʪʠ: ʜʨʫʢ 

ʚʠʭʽʜʥʠʭ ʧʦʜʘʪʢʦʚʠʭ ʥʘʢʣʘʜʥʠʭ ʪʘ ʜʦʧ. ˉ 1, ˉ 2 ʜʦ ʧʦʜʘʪʢʦʚʦʾ ʥʘʢʣʘʜʥʦʾ ʫ 

ʬʦʨʤʘʪʽ xml; ʜʨʫʢ ʜʦʚʽʨʝʥʦʩʪʝʡ (ʬ. ʄ-1), ʊʊʅ, ʨʘʭʫʥʢʽʚ ʪʘ ʽʥ; ʜʦʢʫʤʝʥʪʦʦʙʽʛ ʧʦ 

ʧʦʟʠʮʽʾ ʚʽʜʦʤʦʩʪʽ ʊʄʎ; ʟʚʽʪʠ ʟʘ ʚʠʧʠʩʘʥʠʤʠ ʥʘʢʣʘʜʥʠʤʠ, ʨʘʭʫʥʢʘʤʠ ʥʘ ʦʧʣʘʪʫ, 

ʘʢʪʘʤʠ ʚʠʢʦʥʘʥʠʭ ʨʦʙʽʪ; ʟʚʽʪʠ ʟʘ ʧʣʘʪʽʞʥʠʤʠ ʽ ʪʦʚʘʨʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ; ʟʚʽʪ ʟʘ 

ʥʝʪʦʚʘʨʥʠʤʠ ʧʦʟʠʮʽʷʤʠ; ʪʦʚʘʨʥʠʡ ʟʚʽʪ ʟʘ ʧʝʨʽʦʜ; ʜʨʫʢ ʧʨʘʡʩ-ʣʠʩʪʽʚ, ʮʽʥʥʠʢʽʚ, 

ʰʪʨʠʭ-ʢʦʜʦʚʠʭ ʝʪʠʢʝʪʦʢ; ʨʝʻʩʪʨ ʚʠʜʘʥʠʭ ʧʦʜʘʪʢʦʚʠʭ ʥʘʢʣʘʜʥʠʭ, ʽʥʪʝʛʨʘʮʽʷ ʟ 

ʄ.ɽ.Dʆʉ. 

ɺʨʘʭʦʚʫʶʯʠ ʚʤʽʥʥʷ ʩʪʫʜʝʥʪʽʚ ʬʘʢʫʣʴʪʝʪʫ ʪʦʨʛʽʚʣʽ ʪʘ ʤʘʨʢʝʪʠʥʛʫ 

ɼʝʨʞʘʚʥʦʛʦ ʪʦʨʛʽʚʝʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʧʨʘʮʶʚʘʪʠ ʟ ʩʫʯʘʩʥʠʤʠ 

ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʪʘ, ʚʠʷʚʠʚʰʠ ʾʭʥʶ ʛʦʪʦʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ 

ʩʚʦʾʡ ʦʩʚʽʪʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʚʣʘʩʥʽ ʢʦʤʧ'ʶʪʝʨʠ, ʤʠ ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʾʤ ʚʟʷʪʠ ʫʯʘʩʪʴ 

ʫ ʥʘʫʢʦʚʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʽ. 

ɻʦʣʦʚʥʘ ʤʝʪʘ ʥʘʫʢʦʚʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ-ʦʪʨʠʤʘʥʥʷ ʧʨʦʜʫʢʪʫ ʟʘʜʘʥʦʛʦ 

ʟʨʘʟʢʘ. ɺ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʢʽʥʮʝʚʦʶ ʤʝʪʦʶ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʫ ʨʠʪʝʡʣʽ ʻ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʬʘʭʦʚʦʾ 
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ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʤʝʥʝʜʞʝʨʽʚ ʨʦʟʜʨʽʙʥʦʾ ʪʦʨʛʽʚʣʽ, ʟʘʙʝʟʧʝʯʠʚʰʠ ʧʨʠ 

ʮʴʦʤʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʷʢʽʩʪʴ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʈʦʟʨʦʙʣʝʥʘ ʥʘʤʠ ʪʝʭʥʦʣʦʛʽʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʫ 

ʨʠʪʝʡʣʽ ʷʚʣʷʻ ʩʦʙʦʶ ʩʠʩʪʝʤʫ, ʱʦ ʚʢʣʶʯʘʻ ʢʦʥʮʝʧʪʫʘʣʴʥʫ, ʜʽʘʛʥʦʩʪʠʢʦ-

ʢʦʨʝʢʮʽʡʥʫ, ʟʤʽʩʪʦʚʫ, ʪʝʭʥʦʣʦʛʽʯʥʫ ʪʘ ʨʝʟʫʣʴʪʫʶʯʫ ʩʢʣʘʜʦʚʽ. 

ɺʠʩʥʦʚʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʜʦʚʝʜʝʥʦ, ʱʦ ʚʠʚʯʝʥʥʷ ʤʘʡʙʫʪʥʽʤʠ ʤʝʥʝʜʞʝʨʘʤʠ ʨʦʟʜʨʽʙʥʦʾ ʪʦʨʛʽʚʣʽ 

ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʦ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ çɯʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʚ 

ʨʠʪʝʡʣʽè ʩʧʨʠʷʣʦ ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʷ ʬʘʭʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʛʨʫʧʘʭ: ʢʽʣʴʢʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʬʘʭʦʚʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʙʽʣʴʰʠʣʘʩʴ ʥʘ 24,3%, ʽʟ ʜʦʩʪʘʪʥʽʤ ʨʽʚʥʝʤ ʟʙʽʣʴʰʠʣʘʩʴ ʥʘ 

11,5%. ʂʽʣʴʢʽʩʪʴ ʩʪʫʜʝʥʪʽʚ, ʜʣʷ ʷʢʠʭ ʨʽʚʝʥʴ ʬʘʭʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʥʘ ʧʦʯʘʪʦʢ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʚ ʚʠʟʥʘʯʝʥʠʡ ʷʢ ʥʠʟʴʢʠʡ, ʟʤʝʥʰʠʣʘʩʴ ʥʘ 32,8%. 

 

ʈʠʩ. 1. ʇʨʠʨʽʩʪ ʨʽʚʥʷ ʬʘʭʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʤʘʨʫʢʝʪʦʣʦʛʽʚ ʫ 

ʚʽʜʩʦʪʢʘʭ ʜʦ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʨʝʩʧʦʥʜʝʥʪʽʚ ʫ ʛʨʫʧʽ 

 

ʊʘʢʦʞ, 91% ʦʧʠʪʘʥʠʭ ʩʪʫʜʝʥʪʽʚ, ʷʢʽ ʙʨʘʣʠ ʫʯʘʩʪʴ ʫ ʝʢʩʧʝʨʠʤʝʥʪʽ 

ʚʚʘʞʘʶʪʴ ʜʦʮʽʣʴʥʠʤ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥʠ 

çɯʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʫ ʨʠʪʝʡʣʽè ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʦ ʧʨʘʢʪʠʯʥʠʭ 
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ʟʘʥʷʪʴ çɯʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʫ ʨʠʪʝʡʣʽè, ʱʦ ʜʦʧʦʤʘʛʘʻ ʫ ʨʦʟʚôʷʟʘʥʥʽ ʩʢʣʘʜʥʠʭ 

ʟʘʜʘʯ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʚ ʨʦʟʜʨʽʙʥʠʭ ʪʦʨʛʦʚʠʭ ʢʦʤʧʘʥʽʷʭ ʾʭ ʘʚʪʦʤʘʪʠʟʘʮʽ ʾʜʣʷ 

ʧʦʙʫʜʦʚʠ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʣʦʛʽʩʪʠʢʦʶ ʨʦʟʜʨʽʙʥʠʭ 

ʪʦʨʛʦʚʠʭ ʢʦʤʧʘʥʽʡ. 

ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʚʠʪʢʫ ʬʘʭʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʽʤʠ ʤʝʥʝʜʞʝʨʘʤʠ 

ʨʦʟʜʨʽʙʥʦʾ ʪʦʨʛʽʚʣʽ ʩʫʪʪʻʚʦ ʟʙʽʣʴʰʠʣʦ ʨʽʚʝʥʴ ʾʭʥʽʭ ʧʨʦʬʝʩʽʡʥʠʭ ʟʥʘʥʴ. 

ʇʝʨʩʧʝʢʪʠʚʘʤʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʠʯʥʠʭ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʦ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ çɯʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʚ ʨʠʪʝʡʣʽè ʜʣʷ 

ʦʩʚʽʪʥʴʦʛʦ ʨʽʚʥʷ çʤʘʛʽʩʪʨè ʩʧʝʮʽʘʣʴʥʦʩʪʽ 076 çʇʽʜʧʨʠʻʤʥʠʮʪʚʦ, ʪʦʨʛʽʚʣʷ ʪʘ 

ʙʽʨʞʦʚʘ ʜʽʷʣʴʥʽʩʪʴè ʩʧʝʮʽʘʣʽʟʘʮʽʾ çʂʘʪʝʛʦʨʽʡʥʠʡ  ʤʝʥʝʜʞʤʝʥʪ ʫ ʨʠʪʝʡʣè̔ ʪʦʱʦ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʁʝʥʩ ʅʦʨʜʬʘʣʴʪ. ʈʠʪʝʡʣ-ʤʘʨʢʝʪʠʥʛ: ʇʨʘʢʪʠʢʠ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ /In-Store 

Marketing. On sector knowledge and research in retailing. ɸʣʴʧʠʥʘ ʇʘʙʣʠʰʝʨ, 

2015.ð 490 ʩ. 

2. ʋʧʨʘʚʣʽӢʥʥʷ ʚʽʜʥʦӢʩʠʥʘʤʠ ʟ ʢʣʽʻӢʥʪʘʤʠ https://www.terrasoft.ua/page/definition-crm 

3. ʂʣʝʧʽʢʦʚʘ ʆ.ɸ. ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʽ ʤʽʩʮʝ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʫʧʨʘʚʣʽʥʥʽ 

ʧʽʜʧʨʠʻʤʩʪʚʦʤ. ʅʘʫʢʦʚʠʡ ʚʽʩʥʠʢ ʤʽʞʥʘʨʦʜʥʦʛʦ ʛʫʤʘʥʽʪʘʨʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. 

ʉʝʨʽʷ: ɽʢʦʥʦʤʽʢʘ ʽ ʤʝʥʝʜʞʤʝʥʪ. 2013. ˉ 5. ʉ. 74-77. 
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ʋɼʂ 378.013.32 

ɿʘʙʦʣʦʪʥʠʡ ɺ.ʌ. 

ɺʽʥʥʠʮʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʄʠʭʘʡʣʘ 

ʂʦʮʶʙʠʥʩʴʢʦʛʦ, 

ɺʽʥʥʠʮʷ, ʋʢʨʘʾʥʘ 

ʄʠʩʣʽʮʴʢʘ ʅ.ɸ. 

ʂʦʤʫʥʘʣʴʥʠʡ ʟʘʢʣʘʜ ʚʠʱʦʾ ʦʩʚʽʪʠ çɺʽʥʥʠʮʴʢʠʡ ʛʫʤʘʥʽʪʘʨʥʦ-

ʧʝʜʘʛʦʛʽʯʥʠʡ ʢʦʣʝʜʞè, 

ɺʽʥʥʠʮʷ, ʋʢʨʘʾʥʘ 

ʉʣʦʙʦʜʷʥʶʢ ɯ.ʖ.  

ʂʦʤʫʥʘʣʴʥʠʡ ʟʘʢʣʘʜ ʚʠʱʦʾ ʦʩʚʽʪʠ çɹʘʨʩʴʢʠʡ ʛʫʤʘʥʽʪʘʨʥʦ-ʧʝʜʘʛʦʛʽʯʥʠʡ ʢʦʣʝʜʞ 

ʽʤʝʥʽ ʄʠʭʘʡʣʘ ɻʨʫʰʝʚʩʴʢʦʛʦè, 

ɹʘʨ, ʋʢʨʘʾʥʘ 

  

ʈɽɸʃɯɿɸʎɯʗ ɼʀɼɸʂʊʀʏʅʀʍ ʄʆɾʃʀɺʆʉʊɽʁ ɯʄɽʈʉʀɺʅʀʍ 

ɽʂʉʂʋʈʉɯʁ ʇɯɼ ʏɸʉ ɺʀɺʏɽʅʅʗ ʌɯɿʀʂʀ ʊɸ ɸʉʊʈʆʅʆʄɯɰ 

 

ɺ ʫʤʦʚʘʭ ʮʠʬʨʦʚʽʟʘʮʽʾ ʫʩʽʭ ʩʬʝʨ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʩʪʚʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʽ ʥʘʙʫʚʘ ̒ʚʩʝ ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ. ʇʦʨʽʚʥʷʥʦ 

ʤʦʣʦʜʦʶ ʪʘ ʝʬʝʢʪʠʚʥʦʶ ʬʦʨʤʦʶ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʽʤʝʨʩʠʚʥʠʭ ʝʢʩʢʫʨʩʽʡ.   

ʄʝʪʦʶ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʚʯʝʥʥʷ ʜʠʜʘʢʪʠʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʽʤʝʨʩʠʚʥʠʭ ʝʢʩʢʫʨʩʽʡ ʜʦ ʤʫʟʝʾʚ ʩʚʽʪʫ  ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʬʽʟʠʢʠ ʪʘ ʘʩʪʨʦʥʦʤʽʾ ʪʘ 

ʤʝʪʦʜʠʯʥʘ ʧʽʜʛʦʪʦʚʢʘ ʤʘʡʙʫʪʥʴʦʛʦ ʫʯʠʪʝʣʷ ʜʦ ʪʘʢʦʛʦ ʚʠʜʫ ʜʽʷʣʴʥʦʩʪʽ. 

ʈʦʟʨʦʙʥʠʢʘʤʠ ʧʨʦʧʦʥʫʻʪʴʩʷ ʪʨʠ ʪʠʧʠ ʤʫʟʝʾʚ: ʜʦʩʣʽʜʥʠʮʴʢʽ, ʥʘʚʯʘʣʴʥʽ, 

ʧʨʦʩʚʽʪʥʠʮʴʢʽ. ʆʩʢʽʣʴʢʠ ʜʦʩʣʽʜʥʠʮʴʢʽ ʤʫʟʝʾ ʥʝ ʻ ʧʫʙʣʽʯʥʠʤʠ, ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʝ 

ʧʨʠʟʥʘʯʝʥʥʷ ʩʧʨʷʤʦʚʘʥʝ ʫ ʥʘʫʢʦʚʫ ʨʦʙʦʪʫ. ʋ ʪʘʢʠʭ ʤʫʟʝʷʭ ʪʝʭʥʦʣʦʛʽʾ 

ʜʦʧʦʚʥʝʥʦʾ, ʟʤʽʰʘʥʦʾ ʽ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʤʦʞʫʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʥʘʢʦʧʠʯʝʥʥʷ 

ʜʞʝʨʝʣ ʟʥʘʥʴ ʪʘ ʾʭ ʚʚʝʜʝʥʥʷ ʚ ʟʘʛʘʣʴʥʦʢʫʣʴʪʫʨʥʠʡ ʽ ʥʘʫʢʦʚʠʡ ʦʙʽʛ. ʎʽ 

ʪʝʭʥʦʣʦʛʽʾ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟʽ ʟʚʠʯʘʡʥʠʤʠ ʮʠʬʨʦʚʠʤʠ ʟʦʙʨʘʞʝʥʥʷʤʠ, ʩʧʨʠʷʶʪʴ 
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ʢʫʜʠ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʤʫ ʟʥʘʡʦʤʩʪʚʫ ʟ ʤʫʟʝʡʥʠʤʠ ʧʨʝʜʤʝʪʘʤʠ. ʂʨʽʤ ʜʝʪʘʣʴʥʦʛʦ 

ʦʟʥʘʡʦʤʣʝʥʥʷ, ʪʝʭʥʦʣʦʛʽʾ ʟʤʽʰʘʥʦʾ ʽ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʟʚʝʨʥʝʥʥʷ ʜʦ ʤʫʟʝʡʥʠʭ ʦʙ'ʻʢʪʽʚ. ʅʘʧʨʠʢʣʘʜ, ʥʘʢʣʘʜʝʥʥʷ 

ʥʝʚʠʜʠʤʠʭ ʚ ʨʝʘʣʴʥʦʩʪʽ ʰʘʨʽʚ ʥʘ ʦʮʠʬʨʦʚʘʥʝ ʟʦʙʨʘʞʝʥʥʷ ʽ ʨʦʙʦʪʘ ʟ ʥʠʤʠ.  

ɿʘʚʜʘʥʥʷʤ ʥʘʚʯʘʣʴʥʠʭ ʤʫʟʝʾʚ, ʦʨʛʘʥʽʟʦʚʘʥʠʭ, ʷʢ ʧʨʘʚʠʣʦ, ʧʨʠ ʦʩʚʽʪʥʽʭ 

ʟʘʢʣʘʜʘʭ ʽ ʚʽʜʦʤʩʪʚʘʭ, ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʦʯʥʦʩʪʽ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʽ ʧʽʜʛʦʪʦʚʢʠ 

ʬʘʭʽʚʮʽʚ, AR-, MR-, VR-ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ ʟʨʦʙʠʪʠ ʚʝʣʠʢʠʡ ʚʥʝʩʦʢ ʫ ʮʝʡ 

ʧʨʦʮʝʩ [2]. 

ɼʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ ʤʦʞʝ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠ ʚʠʚʯʝʥʥʷ ʩʢʣʘʜʥʦʛʦ 

ʥʘʫʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʚʤʽʱʫʶʯʠ ʙʽʣʴʰʠʡ ʦʙʩʷʛ ʜʦʩʪʫʧʥʦʾ ʽ ʟʨʦʟʫʤʽʣʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʚ ʤʝʥʰʠʡ ʽʥʪʝʨʚʘʣ ʯʘʩʫ [1]. ɿʤʽʰʘʥʘ ʨʝʘʣʴʥʽʩʪʴ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʥʝ 

ʧʨʦʩʪʦ ʚ ʪʝʦʨʝʪʠʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʪʝʤʠ, ʘ ʡ ʫ ʚʠʚʯʝʥʥʽ ʤʘʪʝʨʽʘʣʫ ʥʘ ʚʣʘʩʥʦʤʫ 

ʜʦʩʚʽʜʽ ʽ ʥʘʙʫʪʪʽ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ, ʦʩʢʽʣʴʢʠ ʮʷ ʪʝʭʥʦʣʦʛʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʜʚʦʩʪʦʨʦʥʥʶ ʚʟʘʻʤʦʜʽʶ ʢʦʨʠʩʪʫʚʘʯʘ ʟ ʮʠʬʨʦʚʦʶ ʽʥʬʦʨʤʘʮʽʻʶ [3]. ɺʽʨʪʫʘʣʴʥʘ 

ʨʝʘʣʴʥʽʩʪʴ ʤʦʞʝ ʚʜʦʩʢʦʥʘʣʠʪʠ ʧʨʦʚʝʜʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ, ʟʘʥʫʨʶʶʯʠ 

ʧʦʪʝʥʮʽʡʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚ ʦʪʦʯʝʥʥʷ ʽ ʫʤʦʚʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʪʽʻʾ ʩʬʝʨʠ, ʚ ʷʢʽʡ 

ʦʨʛʘʥʽʟʦʚʘʥʠʡ ʢʦʥʢʨʝʪʥʠʡ ʥʘʫʢʦʚʠʡ ʤʫʟʝʡ [4]. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʥʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʠ ʩʘʤʝ ʪʝʭʥʦʣʦʛʽʾ 

ʜʦʧʦʚʥʝʥʦʾ, ʟʤʽʰʘʥʦʾ ʽ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʜʣʷ ʧʨʦʩʚʽʪʥʠʮʴʢʠʭ (ʤʘʩʦʚʠʭ) 

ʤʫʟʝʾʚ. ɼʦʧʦʚʥʝʥʘ, ʟʤʽʰʘʥʘ ʽ ʚʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴ ʚ ʧʨʦʩʚʽʪʥʠʮʴʢʠʭ ʤʫʟʝʷʭ 

ʨʦʟʚôʷʟʫʻ  ʦʜʨʘʟʫ ʜʝʢʽʣʴʢʘ ʟʘʚʜʘʥʴ. ʉʪʚʦʨʶʶʯʠ ʧʝʚʥʠʡ ʢʦʥʪʝʢʩʪ ʜʣʷ ʝʢʩʧʦʥʘʪʽʚ, 

ʚʦʥʠ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʤʫʟʝʡʥʠʤʠ ʧʨʝʜʤʝʪʘʤʠ. 

ɼʦ ʪʦʛʦ ʞ, ʜʦʩʷʛʘʻʪʴʩʷ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʢʦʤʫʥʽʢʘʮʽʾ ʚʽʜʚʽʜʫʚʘʯʘ ʽ ʝʢʩʧʦʥʘʪʘ, 

ʟʘʣʠʰʘʻʪʴʩʷ ʤʽʩʮʝ ʜʣʷ ʽʥʪʝʨʘʢʪʠʚʫ. ɼʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ ʻ ʜʫʞʝ ʟʨʫʯʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʙʽʣʴʰ ʛʣʠʙʦʢʦʛʦ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʚʠʩʪʘʚʢʦʚʠʤʠ ʝʢʩʧʦʥʘʪʘʤʠ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʧʦʧʫʣʷʨʥʠʤʠ ʩʪʘʣʠ ʜʦʜʘʪʢʠ-ʛʽʜʠ, ʩʪʚʦʨʝʥʽ ʥʘ ʙʘʟʽ ʪʝʭʥʦʣʦʛʽʾ 

ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ. ʂʨʽʤ ʪʦʛʦ, ʯʠʩʣʝʥʥʽ ʤʫʟʝʾ ʨʦʙʣʷʪʴ ʜʦʩʪʫʧʥʠʤʠ ʪʘʢʽ ʞ 

3D-ʪʫʨʠ ʧʦ ʩʚʦʾʤ ʝʢʩʧʦʟʠʮʽʡʥʠʤ ʟʘʣʘʤ. 
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ɺ ʤʝʨʝʞʽ ʽʥʪʝʨʥʝʪ ʧʨʦʧʦʥʫʻʪʴʩʷ ʩʝʨʚʽʩ Google Arts & Culture, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʻ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʚʽʜʫʚʘʪʠ ʥʘʡʚʘʞʣʠʚʽʰʽ ʤʫʟʝʾ ʪʘ ʛʘʣʝʨʝʾ ʩʚʽʪʫ. 

ɼʦʩʪʫʧʥʦ ʜʝʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ ʧʝʨʝʛʣʷʜʫ ʝʢʩʧʦʟʠʮʽʡ. ɺʝʙ-ʚʝʨʩʽʷ ʣʝʛʢʦ ʧʨʘʮʶʻ ʫ 

ʚʩʽʭ ʩʫʯʘʩʥʠʭ ʙʨʘʫʟʝʨʘʭ, ʘ ʤʦʙʽʣʴʥʽ ʧʨʦʛʨʘʤʠ ʩʪʚʦʨʝʥʽ ʜʣʷ iOS ʪʘ Android. 

ɿʘʚʜʷʢʠ ʧʦʰʫʢʫ ʤʦʞʥʘ ʟʥʘʡʪʠ ʢʦʥʢʨʝʪʥʠʡ ʤʫʟʝʡ, ʚʠʩʪʘʚʢʫ ʘʙʦ ʝʢʩʧʦʥʘʪ. 

ʆʛʣʷʜ ʢʘʪʘʣʦʛʫ ʤʫʟʝʾʚ ʥʘʜʘʚ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʥʘʡʪʠ ʪʨʠ ʤʫʟʝʷ, ʤʘʪʝʨʽʘʣʠ 

ʷʢʠʭ ʧʨʦʧʦʥʫʻʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʬʽʟʠʢʠ ʪʘ ʘʩʪʨʦʥʦʤʽʾ: 

ʄʫʟʝʡ ʂʶʨʽ (ʌʨʘʥʮʽʷ https://museum-portal.com/ua/museum/curie-museum), 

ʤʫʟʝʡ ɻʘʣʽʣʝʷ (https://catalogue.museogalileo.it/index.html),  ʤʫʟʝʡ ʚʽʜʢʨʠʪʪʽʚ 

(ɺʝʣʠʢʘ ɹʨʠʪʘʥʽʷ, https://artsandculture.google.com/streetview/discovery-

museum/). 

ʆʢʨʽʤ, ʬʦʨʤʫʚʘʥʥʷ ʟʘʛʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ, ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʞʠʪʪʷʤ ʽ 

ʜʽʷʣʴʥʽʩʪʶ ʫʯʝʥʦʛʦ, ʪʘʢʽ ʝʢʩʢʫʨʩʽʾ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʚ ʫʯʥʽʚ ʽʥʰʦʤʦʚʥʦʾ 

ʢʦʤʧʝʪʝʥʮʽʾ, ʦʩʢʽʣʴʢʠ ʽʥʬʦʨʤʘʮʽʷ ʧʦʜʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʠʥʮʠʧʫ ʽʩʪʦʨʠʟʤʫ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʘʪʦʤʥʦʾ ʪʘ ʷʜʝʨʥʦʾ 

ʬʽʟʠʢʠ ʧʨʦʧʦʥʫʻʤʦ ʦʨʛʘʥʽʟʫʚʘʪʠ ʝʢʩʢʫʨʩʽʶ ʜʦ ʄʫʟʝʶ ʂʶʨʽ ï ʽʩʪʦʨʠʯʥʦʛʦ 

ʤʫʟʝʶ, ʧʨʠʩʚʷʯʝʥʦʛʦ ʨʘʜʽʦʣʦʛʽʯʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ. ʄʫʟʝʡ ʙʫʚ ʟʘʩʥʦʚʘʥʠʡ ʚ 

1934 ʨʦʮʽ ʧʽʩʣʷ ʩʤʝʨʪʽ ʧʦʜʨʫʞʞʷ ʂʶʨʽ ʥʘ ʧʝʨʰʦʤʫ ʧʦʚʝʨʩʽ ʢʦʨʧʫʩʫ ʂʶʨʽ ʚ 

ɯʥʩʪʠʪʫʪʽ ʨʘʜʽʶ. ʈʘʥʽʰʝ ʚʽʥ ʙʫʚ ʣʘʙʦʨʘʪʦʨʽʻʶ ʄʘʨʽʾ ʂʶʨʽ, ʧʦʙʫʜʦʚʘʥʦʶ ʚ 1911-

1914 ʨʨ., ʜʝ ʚʦʥʘ ʧʨʦʚʦʜʠʣʘ ʩʚʦʾ ʜʦʩʣʽʜʞʝʥʥʷ ʟ 1914 ʧʦ 1934 ʨʨ. ʋ ʮʽʡ 

ʣʘʙʦʨʘʪʦʨʽʾ ʾʾ ʜʦʥʘɹ ʟ ʯʦʣʦʚʽʢʦʤ, ɯʨʝʥ ʽ ʌʨʝʜʝʨʽʢ ɾʦʣʽʦ-ʂʶʨʽ, ʟʨʦʙʠʣʠ 

ʚʽʜʢʨʠʪʪʷ ʰʪʫʯʥʦʾ ʨʘʜʽʦʘʢʪʠʚʥʦʩʪʽ, ʟʘ ʷʢʝ ʚ 1935 ʨʦʮʽ ʦʪʨʠʤʘʣʠ ʅʦʙʝʣʽʚʩʴʢʫ 

ʧʨʝʤʽʶ ʟ ʭʽʤʽʾ. ʋ ʤʫʟʝʾ ʨʦʟʤʽʱʫʻʪʴʩʷ ʧʦʩʪʽʡʥʘ ʽʩʪʦʨʠʯʥʘ ʝʢʩʧʦʟʠʮʽʷ, ʧʨʠʩʚʷʯʝʥʘ 

ʨʘʜʽʦʘʢʪʠʚʥʦʩʪʽ ʽ ʛʘʣʫʟʷʤ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ, ʚ ʤʝʜʠʮʠʥʽ, ʧʨʠʩʚʷʯʝʥʘ, 

ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʧʦʜʨʫʞʞʶ ʂʶʨʽ ʽ ʜʝʤʦʥʩʪʨʫʻ ʜʝʷʢʽ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ 

ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʧʨʠʣʘʜʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʦ 1940 ʨʦʢʫ. ɼʦ  ʪʦʛʦ ʞ, ʚ 

ʤʫʟʝʾ ʟʥʘʭʦʜʠʪʴʩʷ ʮʝʥʪʨ ʽʩʪʦʨʠʯʥʠʭ ʬʦʥʜʽʚ, ʫ ʷʢʦʤʫ ʟʙʝʨʽʛʘʶʪʴʩʷ ʘʨʭʽʚʠ, 

ʬʦʪʦʛʨʘʬʽʾ ʪʘ ʜʦʢʫʤʝʥʪʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʧʦʜʨʫʞʞʷʤ ʂʶʨʽ, ɾʦʣʽʦ-ʂʶʨʽ, ɯʥʩʪʠʪʫʪʦʤ 

ʂʶʨʽ ʪʘ ʽʩʪʦʨʽʻʶ ʨʘʜʽʦʘʢʪʠʚʥʦʩʪʽ ʪʘ ʦʥʢʦʣʦʛʽʾ.  

https://catalogue.museogalileo.it/index.html
https://artsandculture.google.com/streetview/discovery-museum/
https://artsandculture.google.com/streetview/discovery-museum/
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ʄʫʟʝʡ ɻʘʣʽʣʝʦ ʧʨʠʩʚʷʯʝʥʠʡ ʧʘʤ'ʷʪʽ ʚʝʣʠʢʦʤʫ  ʬʽʟʠʢʫ ɻʘʣʽʣʝʦ ɻʘʣʽʣʝʶ. ʋ 

ʡʦʛʦ ʢʽʤʥʘʪʘʭ ʤʦʞʥʘ ʚʽʜʰʫʢʘʪʠ ʥʝ ʣʠʰʝ ʧʨʝʜʤʝʪʠ, ʩʪʚʦʨʝʥʽ ʘʙʦ ʧʦʚ'ʷʟʘʥʽ ʟ 

ʞʠʪʪʷʤ ʚʯʝʥʦʛʦ, ʘ ʪʘʢʦʞ ʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʩʪʝʞʠʪʠ ʰʣʷʭ ʨʦʟʚʠʪʢʫ ʦʢʨʝʤʠʭ 

ʧʨʠʣʘʜʽʚ ʪʘ ʫʩʪʘʥʦʚʦʢ. ʎʝ ʩʚʦʛʦ ʨʦʜʫ ʮʽʣʠʡ ʘʪʨʘʢʮʽʦʥ, ʷʢʠʡ  ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʧʘʣʘʮʽ XII ʩʪʦʣʽʪʪʷ. 

ɺ ʦʥʣʘʡʥ-ʤʫʟʝʾ ɻʘʣʽʣʝʷ ʨʦʟʨʦʙʣʝʥʦ ʩʝʨʽʶ ʥʘʚʯʘʣʴʥʠʭ 

ʚʽʜʝʦʨʦʣʠʢʽʚ, ʧʨʠʩʚʷʯʝʥʠʭ ʽʩʪʦʨʽʾ ʥʘʫʢʠ. ɽʢʩʧʝʨʪʠ ʟ ʨʽʟʥʠʭ ʜʠʩʮʠʧʣʽʥ 

ʨʦʟʢʨʠʚʘʶʪʴ ʝʚʦʣʶʮʽʶ ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ ʰʣʷʭʦʤ ʣʝʢʮʽʡ ʪʘ ʚʽʜʪʚʦʨʝʥʥʷ ʚʽʜʦʤʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʘʙʦ ʜʝʤʦʥʩʪʨʘʮʽʾ ʪʦʛʦ, ʷʢ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʘʚʥʽ ʽʥʩʪʨʫʤʝʥʪʠ. 

ɼʣʷ ʢʦʞʥʦʛʦ ʚʽʜʝʦ ʪʝʢʩʪ ʽ ʧʦʩʠʣʘʥʥʷ ʜʦʩʪʫʧʥʽ ʫ ʬʦʨʤʘʪʽ PDF. 

ɼʣʷ ʫʯʥʽʚ ʫ ʤʫʟʝʾ ʨʦʟʨʦʙʣʝʥʦ: 

- ʦʥʣʘʡʥ-ʽʛʨʠ çʅʘʚʯʘʥʥʷ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷè ʜʣʷ ʧʦʛʣʠʙʣʝʥʥʷ ʜʝʷʢʠʭ ʪʝʤ 

ʥʘʫʢʦʚʦʛʦ ʜʦʨʦʙʢʫ ɻʘʣʽʣʝʷ; 

- ʽʥʪʝʨʘʢʪʠʚʥʫ ʧʨʦʛʨʘʤʫ çɸʤʝʨʽʛʦ ɺʝʩʧʫʯʯʽ ʽ ʚʝʣʠʢʽ ʜʦʩʣʽʜʥʠʢʠè, 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʫʯʥʽ ʤʦʞʫʪʴ ʧʨʦʩʣʽʜʫʚʘʪʠ ʤʘʨʰʨʫʪʘʤʠ ʜʦʩʣʽʜʥʠʢʽʚ 

ʤʠʥʫʣʦʛʦ; 

- ʢʘʨʪʠ-ʽʥʩʪʨʫʢʮʽʾ çɿʨʦʙʠ ʮʝ ʩʘʤʦʩʪʽʡʥʦ... ʥʘʚʽʪʴ ʚʜʦʤʘè, ʦʨʽʻʥʪʫʶʯʠʩʴ 

ʥʘ ʷʢʽ ʫʯʝʥʴ ʟʤʦʞʝ ʨʝʢʦʥʩʪʨʫʶʚʘʪʠ ʥʘʫʢʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʦʙôʻʢʪʠ, ʷʢʽ ʙʘʯʠʚ 

ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚ ʧ̔ ʜ ʯʘʩ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʆʨʛʘʥʽʟʘʮʽʷ ʽʤʝʨʩʠʚʥʦʾ ʝʢʩʢʫʨʩʽʡ ʜʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʤʫʟʝʶ ʧʦʪʨʝʙʫʻ 

ʧʽʜʛʦʪʦʚʢʠ ʫʯʠʪʝʣʷ. ʉʘʤʝ ʪʦʤʫ ʥʘʤʠ ʧʨʦʚʦʜʠʪʴʩʷ ʪʘʢʘ ʧʽʜʛʦʪʦʚʢʘ ʩʪʫʜʝʥʪʽʚ - 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʬʽʟʠʢʠ ʪʘ ʘʩʪʨʦʥʦʤʽʾ ʫ ɺʽʥʥʠʮʴʢʦʤʫ ʜʝʨʞʘʚʥʦʤʫ 

ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤʝʥʽ ʄʠʭʘʡʣʘ ʂʦʮʶʙʠʥʩʴʢʦʛʦ. ʅʠʞʯʝ ʥʘʚʦʜʠʤʦ 

ʧʨʠʢʣʘʜ ʨʦʟʨʦʙʣʝʥʦʛʦ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʟʘʚʜʘʥʥʷ.  

1. ʇʨʦʚʝʩʪʠ ʽʤʝʨʩʠʚʥʫ ʝʢʩʢʫʨʩʽʶ ʜʦ ʤʫʟʝ ʁɻʘʣʽʣʝʦ ɻʘʣʽʣʝʷ, ʩʢʦʨʠʩʪʘʚʰʠʩʴ 

ʧʦʩʠʣʘʥʥʷʤ (https://catalogue.museogalileo.it/index.html, ʦʟʥʘʡʦʤʠʪʠʩʴ ʟʽ 

ʚʩʽʤʘ ʢʽʤʥʘʪʘʤʠ. 

2. ɺʠʧʠʩʘʪʠ ʥʘʟʚʠ ʢʽʤʥʘʪ.  

https://catalogue.museogalileo.it/index.html
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3. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʥʘʷʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʽ ʝʢʩʧʦʥʘʪʠ ʚ ʢʦʞʥʽʡ ʢʽʤʥʘʪʽ ʪʘ 

ʚʠʟʥʘʯʠʪʠ ʾʭ ʜʠʜʘʢʪʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʠʚʯʝʥʥʷ ʬʽʟʠʢʠ ʡ ʘʩʪʨʦʥʦʤʽʾ. 

ɿʚʽʪ ʦʬʦʨʤʠʪʠ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ 

ʅʘʟʚʘ 

ʢʤ̔ʥʘʪʠ 

ʊʝʤʘ ʟ ʬʽʟʠʢʠ 

(ʘʩʪʨʦʥʦʤʽʾ) 

ʂʣʘʩ ʄʝʪʦʜʠʯʥʽ ʧʨʠʡʦʤʠ 

4. ɺʠʙʨʘʪʠ ʦʜʥʝ ʚʽʜʝʦ, ʷʢʝ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʬʽʟʠʢʠ ʯʠ 

ʘʩʪʨʦʥʦʤʽʾ, ʪʘ ʧʨʦʢʦʤʝʥʪʫʚʘʪʠ ʡʦʛʦ ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ. ʌʽʟʠʯʥʽ 

(ʘʩʪʨʦʥʦʤʽʯʥʽ) ʪʝʨʤʽʥʠ, ʷʢʽ ʻ ʫ ʜʘʥʦʤʫ ʚʽʜʝʦ, ʚʠʧʠʩʘʪʠ ʘʥʛʣʽʡʩʴʢʦʶ ʪʘ 

ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʘʤʠ. 

ʅʘʤʠ ʨʦʟʨʦʙʣʝʥʦ ʪʘʢʦʛʦ ʪʠʧʫ ʟʘʚʜʘʥʥʷ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʢʫʨʩʽʡ ʜʦ ʽʥʰʠʭ 

ʤʫʟʝʾʚ. ʅʘʜʘʣʽ ʤʠ ʧʣʘʥʫʻʤʦ ʥʘʚʯʘʪʠ ʩʪʫʜʝʥʪʽʚ ʨʦʟʨʦʙʣʷʪʠ ʚʽʜʧʦʚʽʜʥʽ ʤʝʪʦʜʠʯʥʽ 

ʽʥʩʪʨʫʢʮʽʾ ʜʣʷ ʫʯʥʽʚ ʧʽʜ ʯʘʩ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘʢʦʾ ʬʦʨʤʠ ʜʽʷʣʴʥʦʩʪʽ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʂʦʚʘʣʝʥʢʦ ʆ.ɺ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʝʢʩʢʫʨʩʽʡ ʷʢ ʩʫʯʘʩʥʠʭ 

ʬʦʨʤ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ // ɯʥʥʦʚʘʮʽʡʥʘ ʧʝʜʘʛʦʛʽʢʘ. ɺʠʧ.9, 2019. 
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https://www.theverge.com/2017/10/17/16487936/microsoft-windows-mixed-
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ʂʨʘʚʯʠʥʘ ʆ. ɭ., 

ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ ɺʽʜʜʽʣʫ ʢʦʤʧʘʨʘʪʠʚʽʩʪʠʢʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʩʚʽʪʥʽʭ 

ʽʥʥʦʚʘʮʽʡ, ɯʥʩʪʠʪʫʪ ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʚʽʪʠ ʅɸʇʅ ʋʢʨʘʾʥʠ, 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʊɽʍʅʆʃʆɻɯʁ ɺɯʈʊʋɸʃʔʅʆɰ ʈɽɸʃʔʅʆʉʊɯ ʇʈʀ 

ʅɸɺʏɸʅʅɯ ʇɯɼʇʈʀɭʄʅʀʎʊɺʋ ʋ ʐʂʆʃɯ: ɿɸʈʋɹɯɾʅʀʁ ɼʆʉɺɯɼ 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʝʜʘʛʦʛʽʯʥʠʭ ʟʘʜʘʯ ʻ 

ʩʴʦʛʦʜʝʥʥʷʤ ʦʩʚʽʪʠ. ɺʟʘʛʘʣʽ ʙʽʣʴʰʽʩʪʴ ʚʯʠʪʝʣʽʚ ʚʞʝ ʜʦʙʨʝ ʦʙʽʟʥʘʥʽ ʚ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʩʫʧʨʦʚʦʜʫ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ, ʘ ʪʘʢʦʞ 

ʟʥʘʡʦʤʽ ʟ ʜʦʧʦʚʥʝʥʦʶ ʨʝʘʣʴʥʽʩʪʶ, ʚʽʨʪʫʘʣʴʥʦʶ ʨʝʘʣʴʥʽʩʪʶ, ʝʣʝʢʪʨʦʥʥʠʤ 

ʥʘʚʯʘʥʥʷʤ ʪʘ ʟʤʽʰʘʥʠʤ ʥʘʚʯʘʥʥʷʤ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʻ ʜʦʩʠʪʴ ʜʦʨʦʛʠʤ, ʻ ʚʩʽ ʧʽʜʩʪʘʚʠ ʚʚʘʞʘʪʠ, ʱʦ ʚʠʪʨʘʪʠ ʰʚʠʜʢʦ 
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ʟʤʝʥʰʘʪʴʩʷ, ʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʩʦʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʰʢʽʣʴʥʦʤʫ ʥʘʚʯʘʥʥʷ 

ʧʨʦʜʦʚʞʠʪʴ ʨʦʟʚʠʚʘʪʠʩʷ. ɼʣʷ ʮʴʦʛʦ ʽʥʪʝʨʥʝʪ-ʛʽʛʘʥʪʠ, ʪʘʢʽ ʷʢ, Apple, Microsoft, 

Facebook ʽ Google ʽʥʚʝʩʪʫʶʪʴ ʟʥʘʯʥʽ ʢʦʰʪʠ ʚ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ 

ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʷʢʽ ʚʧʣʠʥʫʪʴ ʥʘ ʟʤʽʥʫ ʧʽʜʭʦʜʽʚ ʜʦ ʥʘʚʯʘʥʥʷ ʪʘ ʦʩʚʽʪʠ. 

ɯʥʪʝʛʨʘʮʽʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʚʯʘʥʥʷ ʜʦʧʦʤʘʛʘʻ ʫʯʥʷʤ ʦʪʨʠʤʘʪʠ ʧʨʘʢʪʠʯʥʠʡ 

ʜʦʩʚʽʜ. ʊʘʢ ʟʚʘʥʠʡ ʧʽʜʭʽʜ ʥʘʚʯʘʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʧʨʦʚʽʩʥʠʢʘ 

ʜʦʩʚʽʜʫ ʥʘʚʯʘʥʥʷ. ɿʥʘʥʥʷ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟ ʢʥʠʞʦʢ, ʘʣʝ ʥʝ ʜʦʩʚʽʜ, ʦʩʢʽʣʴʢʠ 

ʦʜʥʝ ï ʮʝ ʚʠʚʯʝʥʥʷ ʦʩʥʦʚ, ʽʥʰʝ ï ʮʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʾʭ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ 

ʩʠʪʫʘʮʽʡ, ʽ ʟʦʚʩʽʤ ʽʥʰʝ - ʮʝ ʟʘʩʪʦʩʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʟʥʘʥʥʷ ʫ  ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽ. 

ɼʣʷ ʪʦʛʦ ʱʦʙ ʢʨʘʱʝ ʧʽʜʛʦʪʫʚʘʪʠ ʫʯʥʽʚ ʜʦ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʦʛʦ 

ʤʘʡʙʫʪʥʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʧʦʻʜʥʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʾ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʟ 

ʧʦʚʝʜʽʥʢʦʚʠʤʠ ʪʝʥʜʝʥʮʽʷʤʠ ʫʯʥʽʚ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʥʫʨʝʥʥʷ ʚ ʥʘʚʯʘʥʥʷ. 

ʅʘʧʨʠʢʣʘʜ, ʚʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴ ʧʝʨʝʪʚʦʨʶʻ ʪʨʘʜʠʮʽʡʥʽ ʫʨʦʢʠ ʥʘ ʥʘʚʢʦʣʠʰʥʻ 

ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʜʦʟʚʦʣʷʻ ʫʯʥʷʤ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʩʚʽʪʽʚ, ʷʢʽ ʨʘʥʽʰʝ 

ʙʫʣʠ ʥʝʜʦʩʪʫʧʥʠʤʠ, ʫʯʥʽ ʤʦʞʫʪʴ ʜʦʩʣʽʜʞʫʚʘʪʠ ʘʪʦʤʠ, ʤʦʣʝʢʫʣʠ ʪʘ ʢʣʽʪʠʥʠ ʫ 

ʚʝʣʠʢʠʭ ʤʘʩʰʪʘʙʘʭ ʘʙʦ ʧʦʜʦʨʦʞʫʚʘʪʠ ʧʦ ʚʩʽʡ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʽʡ ʩʠʩʪʝʤʽ, ʱʦʙ 

ʟʨʦʟʫʤʽʪʠ, ʷʢ ʧʨʘʮʶʻ ʣʶʜʩʴʢʝ ʪʽʣʦ ʟʩʝʨʝʜʠʥʠ, ʤʦʞʫʪʴ ʚʠʨʫʰʠʪʠ ʥʘʟʘʜ ʫ ʯʘʩʽ 

ʘʙʦ ʫ ʚʽʜʢʨʠʪʠʡ ʢʦʩʤʦʩ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʝʦʨʝʪʠʯʥʽ ʘʙʦ ʩʪʘʪʠʩʪʠʯʥʽ ʤʦʜʝʣʽ. 

ʉʠʩʪʝʤʘ ʽʤʤʝʨʩʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘʢʦʞ ʽʜʝʘʣʴʥʦ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʪʘ ʚʽʨʪʫʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʋʯʥʽ ʨʽʟʥʦʛʦ  ʚʽʢʫ ʤʦʞʫʪʴ ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ 

ʛʥʫʯʢʦʤʫ, ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʤʫ ʥʘʚʯʘʥʥʽ ʫ ʩʚʽʡ ʯʘʩ, ʪʝʤʧ ʪʘ ʤʽʩʮʝʤ 

ʨʦʟʪʘʰʫʚʘʥʥʷ. ɸ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʤʤʝʨʩʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʩʪʚʦʨʶʚʘʪʠ  ʝʬʝʢʪʠʚʥʝ ʢʦʤʧôʶʪʝʨʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʽ ʟ ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ. ʇʽʜʧʨʠʻʤʥʠʮʪʚʦ ʫ ʰʠʨʦʢʦʤʫ ʩʝʥʩʽ ʻ 

ʛʝʥʝʨʘʪʦʨʦʤ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʽʥʥʦʚʘʮʽʡ ʫ ʩʫʩʧʽʣʴʩʪʚʽ. ʅʘʚʯʘʥʥʷ ʚ 

ʛʘʣʫʟʽ ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ ʚʽʜʽʛʨʘʻ  ʧʨʦʚʽʜʥʫ ʨʦʣʴ ʚ ʦʩʚʽʪʥʽʡ ʧʦʣʽʪʠʮʽ ʢʨʘʾʥ 

ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ (ɭʉ). ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʧʽʜʚʠʱʝʥʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʾ ʤʦʣʦʜʽ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ ʧʨʘʮʽ ʪʘ ʰʚʠʜʢʠʤ ʨʦʟʚʠʪʢʦʤ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ [1]. ʇʠʪʘʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ 
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ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚʠʟʥʘʯʝʥʦ ʫ ʦʩʥʦʚʥʠʭ ʟʘʩʘʜʥʠʯʠʭ ʜʦʢʫʤʝʥʪʘʭ ʪʘ ʢʦʥʬʝʢʮʽʷʭ 

ʋʢʨʘʾʥʠ. ʊʘʢ, ɿʘʢʦʥ çʇʨʦ ʦʩʚʽʪʫè ʧʨʦʛʦʣʦʰʫʻ ʧʽʜʧʨʠʻʤʥʠʮʴʢʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ 

ʪʘ ʬʽʥʘʥʩʦʚʫ ʛʨʘʤʦʪʥʽʩʪʴ ʷʢ ʦʜʥʫ ʟ ʢʣʶʯʦʚʠʭ ʜʣʷ ʩʫʯʘʩʥʦʛʦ ʛʨʦʤʘʜʷʥʠʥʘ [2]. 

ʂʦʥʮʝʧʮʽʷ ʥʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ ʚʠʟʥʘʯʘʻ ʪʘʢʦʞ ʧʽʜʧʨʠʻʤʥʠʮʪʚʦ, ʷʢ 

ʦʩʥʦʚʥʫ ʨʠʩʫ ʩʫʯʘʩʥʦʛʦ ʚʠʧʫʩʢʥʠʢʘ [3]. ʋ ʚʝʨʝʩʥʽ 2020 ʨʦʢʫ ʙʫʣʦ ʧʨʠʡʥʷʪʦ 

çɼʝʨʞʘʚʥʠʡ ʩʪʘʥʜʘʨʪ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠè, ʚ ʷʢʦʤʫ ʜʦ ʢʣʶʯʦʚʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʚʽʜʥʦʩʷʪʴʩʷ ʧʽʜʧʨʠʻʤʣʠʚʽʩʪʴ ʽ ʬʽʥʘʥʩʦʚʘ ʛʨʘʤʦʪʥʽʩʪʴ, ʱʦ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʽʥʽʮʽʘʪʠʚʥʽʩʪʴ, ʩʧʨʦʤʦʞʥʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʪʘ 

ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʽʜʝʾ, ʩʪʚʦʨʶʚʘʪʠ ʮʽʥʥʦʩʪʽ ʜʣʷ ʽʥʰʠʭ ʫ ʙʫʜʴ-ʷʢʽʡ ʩʬʝʨʽ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ; ʟʜʘʪʥʽʩʪʴ ʜʦ ʘʢʪʠʚʥʦʾ ʫʯʘʩʪʽ ʚ ʞʠʪʪʽ ʩʫʩʧʽʣʴʩʪʚʘ, ʢʝʨʫʚʘʥʥʷ 

ʚʣʘʩʥʠʤ ʞʠʪʪʷʤ ʽ ʢʘʨôʻʨʦʶ; ʫʤʽʥʥʷ ʨʦʟʚôʷʟʫʚʘʪʠ ʧʨʦʙʣʝʤʠ; ʛʦʪʦʚʥʽʩʪʴ ʙʨʘʪʠ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʧʨʠʡʥʷʪʽ ʨʽʰʝʥʥʷ; ʟʜʘʪʥʽʩʪʴ ʧʨʘʮʶʚʘʪʠ ʚ ʢʦʤʘʥʜʽ ʜʣʷ 

ʧʣʘʥʫʚʘʥʥʷ ʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʽʚ, ʷʢʽ ʤʘʶʪʴ ʢʫʣʴʪʫʨʥʫ, ʩʫʩʧʽʣʴʥʫ ʘʙʦ ʬʽʥʘʥʩʦʚʫ 

ʮʽʥʥʽʩʪʴ, ʪʦʱʦ [4]. ʉʘʤʝ ʪʦʤʫ ʢʦʨʠʩʥʠʤ  ̒ ʚʠʚʯʝʥʥʷ ʜʦʩʚʽʜʫ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʥʘ ʟʘʥʷʪʪʷʭ ʚ ʰʢʦʣʽ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʷ. 

ɺ ʟʘʨʫʙʽʞʥʠʭ ʢʨʘʾʥʘʭ  ʽʩʥʫʻ  ʧʦʟʠʪʠʚʥʠʡ ʜʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚ. ɺ ʪʘʢʦʤʫ 

ʨʦʟʨʽʟʽ ʚʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴ  ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʢ̫ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʜʦʜʘʪʢʦʚʠʡ 

ʽʥʩʪʨʫʤʝʥʪ, ʷʢʠʡ ʟʘʥʫʨʶʻ ʣʶʜʠʥʫ ʫ ʚʽʨʪʫʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʟ ʤʝʪʦʶ 

ʥʘʚʯʘʥʥʷ. ʆʩʢʽʣʴʢʠ ʧʽʜʧʨʠʻʤʥʠʮʴʢʘ ʦʩʚʽʪʘ ʧʨʘʛʥʝ ʧʦʚôʷʟʘʪʠ ʟʥʘʥʥʷ ʟʽ ʟʜʘʪʥʽʩʪʶ 

ʨʦʟʧʽʟʥʘʚʘʪʠ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʰʣʷʭʦʤ ʛʝʥʝʨʫʚʘʥʥʷ ʥʦʚʠʭ ʽʜʝʡ 

ʪʘ ʨʦʟʧʦʜʽʣʫ ʥʝʦʙʭʽʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʘ ʪʘʢʦʞ ʟʜʘʪʥʽʩʪʶ ʩʪʚʦʨʶʚʘʪʠ ʪʘ ʢʝʨʫʚʘʪʠ 

ʙʽʟʥʝʩʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʚʦʨʯʦʛʦ ʪʘ ʢʨʠʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ, ʚʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴ 

ʤʦʞʝ ʩʪʘʪʠ ʚ ʥʘʛʦʜʽ, ʥʘʜʘʶʯʠ ʣʶʜʠʥʽ ʤʘʡʞʝ ʨʝʘʣʴʥʠʡ ʜʦʩʚʽʜ ʚʝʜʝʥʥʷ ʙʽʟʥʝʩʫ ʪʘ 

ʚʠʨʽʰʝʥʥʷ ʧʦʚôʷʟʘʥʠʭ ʽʟ ʮʠʤ ʧʠʪʘʥʴ. ʅʝʦʙʭʽʜʥʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚ ʦʩʚʽʪʫ ʟ ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ ʟʘʛʘʣʦʤ ʜʦʧʦʤʘʛʘʻ ʚʯʠʪʝʣʷʤ 

ʪʘ ʫʯʥʷʤ ʚʠʨʽʰʠʪʠ ʧʨʦʙʣʝʤʠ, ʧʦʚ'ʷʟʘʥʽ ʟʽ ʩʧʨʠʡʥʷʪʪʷʤ ʩʢʣʘʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ 

ʨʦʟʚʠʪʢʦʤ ʩʧʝʮʠʬʽʯʥʠʭ ʥʘʚʠʯʦʢ, ʥʝʦʙʭʽʜʥʠʭ  ʜʣʷ ʤʘʡʙʫʪʥʴʦʛʦ 
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ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ; ʜʦʟʚʦʣʷʻ ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ ʪʘ ʥʘʜʘʚʘʪʠ ʾʭ ʚ 

ʽʥʪʝʨʘʢʪʠʚʥʽʡ ʬʦʨʤʽ; ʜʦʟʚʦʣʷʻ ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʟʘʩʚʦʻʥʽ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ, 

ʦʪʨʠʤʘʥʽ ʧʽʜ ʯʘʩ ʫʨʦʢʽʚ; ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘ ʧʨʘʢʪʠʮʽ ʩʚʦʾ 

ʟʥʘʥʥʷ ʪʘ ʩʬʦʨʤʫʚʘʪʠ ʧʽʜʧʨʠʻʤʥʠʮʴʢʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ. 

ɿʘ ʧʽʜʪʨʠʤʢʠ ɭʚʨʦʧʝʡʩʴʢʦʾ ʂʦʤʽʩʽʾ ʩʪʚʦʨʝʥʦ ʧʨʦʻʢʪ  çER-SEè, 

ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʩʧʨʠʷʥʥʷ ʥʘʚʯʘʥʥʶ ʯʝʨʝʟ ʢʦʥʮʝʧʮʽʶ ʢʚʝʩʪʽʚ, ʷʢʘ  ̒ ʜʦʩʠʪʴ 

ʥʦʚʦʶ ʦʩʚʽʪʥʴʦʶ ʨʦʟʨʦʙʢʦʶ. ʆʜʥʘʢ ʰʠʨʦʢʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʠʭ  

ʪʝʭʥʦʣʦʛʽʡ ʚ ʥʘʚʯʘʥʥʷ ʚʠʤʘʛʘ ̒ʧʦʰʫʢʫ ʥʦʚʠʭ ʦʩʚʽʪʥʽʭ ʢʦʥʮʝʧʮʽʡ, ʷʢʽ ʨʦʙʣʷʪʴ 

ʥʘʚʯʘʥʥʷ ʙʽʣʴʰ ʧʨʠʚʘʙʣʠʚʠʤ ʪʘ ʝʬʝʢʪʠʚʥʠʤ. ʊʦʤʫ ʢʦʥʩʦʨʮʽʫʤ ER-SE 

ʧʨʦʜʫʤʘʚ  ̔ʦʙʛʦʚʦʨʠʚ ʽʜʝʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʜʣʷ ʥʘʚʯʘʥʥʷ 

ʧʽʜʧʨʠʻʤʥʠʮʪʚʫ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚ ʟ ʤʝʪʦʶ 

ʧʨʦʩʫʚʘʥʥʷ ʢʦʥʮʝʧʮʽʾ ʩʦʮʽʘʣʴʥʦʛʦ ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ. ɿʘʛʘʣʦʤ ʜʦʚʝʜʝʥʦ, ʱʦ 

ʪʝʭʥʦʣʦʛʽʷ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʜʦʧʦʤʘʛʘʻ ʨʦʟʚʠʚʘʪʠ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, 

ʩʪʨʘʪʝʛʽʯʥʝ ʤʠʩʣʝʥʥʷ, ʟʜʘʪʥʽʩʪʴ ʚʠʨʽʰʫʚʘʪʠ ʧʨʦʙʣʝʤʠ, ʢʨʝʘʪʠʚʥʽʩʪʴ, ʢʦʤʘʥʜʥʫ 

ʨʦʙʦʪʫ, ʥʘʚʠʯʢʠ ʩʧʽʣʢʫʚʘʥʥʷ ʪʦʱʦ. ʋʩʽ ʮ ̔ ʥʘʚʠʯʢʠ  ̒ ʚʘʞʣʠʚʠʤʠ 

ʧʽʜʧʨʠʻʤʥʠʮʴʢʠʤʠ ʥʘʚʠʯʢʘʤʠ. ʅʘʚʽʪʴ ʙʝʟ ʦʩʦʙʣʠʚʦʛʦ ʥʘʤʽʨʫ ʚʽʨʪʫʘʣʴʥʘ 

ʨʝʘʣʴʥʽʩʪʴ ʚʞʝ ʥʘʜʘʻ ʧʝʚʥʽ ʧʽʜʧʨʠʻʤʥʠʮʴʢʽ ʥʘʚʠʯʢʠ ʫʯʘʩʥʠʢʫ ʥʘʚʯʘʥʥʷ.  

ʆʩʥʦʚʥʠʤʠ ʮʽʣʷʤʠ ʧʨʦʻʢʪʫ :̒ ʨʦʟʚʠʪʦʢ ʢʫʣʴʪʫʨʠ ʩʦʮʽʘʣʴʥʦʛʦ ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ 

ʪʘ ʽʥʥʦʚʘʮʽʡ ʩʝʨʝʜ ʤʦʣʦʜʽ; ʥʘʜʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦ ʾʤʦʜʝʣ̔, ʟʘʩʥʦʚʘʥʦ ʾʥʘ ɯʂʊ, ʟ 

ʪʝʦʨʝʪʠʯʥʠʤʠ ʪʘ ʧʨʘʢʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʷʢʽ ʤʦʪʠʚʫʚʘʪʠʤʫʪʴ ʤʦʣʦʜʠʭ 

ʩʧʝʮʽʘʣʽʩʪʽʚ ʜʦ ʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ; ʧʦʩʠʣʝʥʥʷ ʩʧʽʚʧʨʘʮʽ,  ʦʙʤʽʥ ʽʥʬʦʨʤʘʮʽʻʶ 

ʪʘ ʧʝʨʝʜʦʚʠʤ ʜʦʩʚʽʜʦʤ ʤʽʞ ʨʽʟʥʠʤʠ ʨʝʛʽʦʥʘʤʠ ɭʚʨʦʧʠ; ʧʽʜʪʨʠʤʢʘ ʨʦʟʚʠʪʢʫ ɭʉ 

ʷʢ ʩʫʩʧʽʣʴʩʪʚʘ, ʟʘʩʥʦʚʘʥʦʛʦ ʥʘ ʟʥʘʥʥʷʭ. ʋʩʽ ʧʨʦʜʫʢʪʠ ʪʘ ʤʘʪʝʨʽʘʣʠ, ʦʪʨʠʤʘʥʽ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʢ̒ʪʫ, ʙʫʜʫʪʴ ʜʦʩʪʫʧʥʽ ʜʣʷ ʚʩʽʭ  ʙʝʟʢʦʰʪʦʚʥʦ ʪʘ ʚʠʢʣʘʜʶʪʴʩʷ ʥʘ 

ʩʘʡʪʽ ʧʨʦʻʢʪʫ ʟʘ ʧʦʩʠʣʘʥʥʷʤ: https://er-se.eu/en/resources/. 

ʇʨʠʢʣʘʜʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʻ 

ʧʨʦʛʨʘʤʘ ExE-6netic, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʙʽʟʥʝʩ-ʰʢʦʣʽ NEOMA (ʌʨʘʥʮʽʷ) 

[5].  ʇʨʦʛʨʘʤʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʘʥʫʨʝʥʥʷ ʫʯʥʽʚ (ʚʽʜ ʙʘʢʘʣʘʚʨʘʪʫ ʜʦ ʄɺɸ) 

ʫ ʤʘʨʢʝʪʠʥʛʦʚʠʡ ʢʝʡʩ ʷʢ ʬʨʘʥʮʫʟʴʢʦʶ, ʪʘʢ ʽ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʘʤʠ. ɿʘ 
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ʜʦʧʦʤʦʛʦʶ ʛʘʨʥʽʪʫʨʠ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʩʤʘʨʪʬʦʥʫ ʪʘ ʧʨʦʛʨʘʤʠ ExE-

6netic ʫʯʘʩʥʠʢʠ ʟʘʥʫʨʶʶʪʴʩʷ ʫ ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʜʨʽʙʥʦʾ ʪʦʨʛʽʚʣʽ, ʜʝ ʾʤ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ ʨʽʟʥʽ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʩʮʝʥʘʨʽʾ, ʚ ʷʢʠʭ ʚʦʥʠ ʧʦʚʠʥʥʽ 

ʦʨʽʻʥʪʫʚʘʪʠʩʷ, ʚʽʜʧʨʘʮʴʦʚʫʚʘʪʠ ʩʪʨʘʪʝʛʽʯʥʽ ʨʽʰʝʥʥʷ ʪʘ ʨʦʟʚʠʚʘʪʠ ʩʚʦʾ 

ʘʥʘʣʽʪʠʯʥʽ ʥʘʚʠʯʢʠ. ʋʯʘʩʥʠʢʠ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʷʢ ʽʥʜʠʚʽʜʫʘʣʴʥʦ, ʪʘʢ ʽ ʚ 

ʛʨʫʧʘʭ ʟ ʤʝʪʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʚʦʾʭ ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʨʝʘʣʴʥʠʭ 

ʩʮʝʥʘʨʽʾʚ, ʱʦ ʤʦʪʠʚʫʻ ʾʭ ʨʦʟʚʠʚʘʪʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ ʩʧʨʠʪʥʽʩʪʴ ʪʘ ʥʘʚʠʯʢʠ 

ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʫ ʩʚʽʪʦʚʦʤʫ ʪʘ ʜʽʣʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʘʭ, ʱʦ ʧʦʩʪʽʡʥʦ 

ʟʤʽʥʶʶʪʴʩʷ. 

ɺ ʋʥʽʚʝʨʩʠʪʝʪʽ ʉʝʥʪ-ʊʦʤʘʩ-ʄʽʥʥʝʩʦʪʘ, ʂʦʣʝʜʞ ʙʽʟʥʝʩʫ Opus (ʉʐɸ) ʫʯʥʽ 

ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʚʠʚʘʪʠ ʩʚʦʾ ʝʪʠʯʥʽ ʣʽʜʝʨʩʴʢʽ ʥʘʚʠʯʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʦʜʝʣʶʚʘʥʥʷ ʣʽʜʝʨʩʪʚʘ ʟ ʧʽʜʪʨʠʤʢʦʶ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

Google Cardboard. ʊʝʤʘʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʜʦʟʚʦʣʷʻ 

ʩʪʫʜʝʥʪʘʤ ʧʨʦʭʦʜʠʪʠ ʰʣʷʭ ʟʘ ʢʦʥʢʨʝʪʥʠʤ ʩʮʝʥʘʨʽʻʤ, ʧʨʠʡʤʘʶʯʠ ʨʽʰʝʥʥʷ, ʱʦ 

ʜʘʶʪʴ ʨʽʟʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʥʘ ʦʩʥʦʚʽ ʧʽʜʭʦʜʫ ʂʝʥʘ ɻʫʜʧʘʩʪʝʨʘ ʱʦʜʦ ʯʦʪʠʨʴʦʭ 

ʧʽʜʭʦʜʽʚ ʜʦ ʧʨʠʡʥʷʪʪʷ ʝʪʠʯʥʠʭ ʨʽʰʝʥʴ. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʤʦʜʝʣʶʚʘʥʥʷ ʫʯʥʽ 

ʧʝʨʝʛʣʷʜʘʶʪʴ ʽʥʪʝʨʚôʶ ʟ ʦʩʦʙʦʶ, ʧʨʦ ʷʢʫ ʙʫʣʦ ʥʘʧʠʩʘʥʦ ʪʝʤʘʪʠʯʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʚʠʢʦʥʫʶʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʚʧʨʘʚʫ ʚ ʞʫʨʥʘʣʽ ʪʘ ʙʝʨʫʪʴ 

ʫʯʘʩʪʴ ʫ ʛʨʫʧʦʚʽʡ ʜʠʩʢʫʩʽ ʾʟ ʦʜʥʦʢʣʘʩʥʠʢʘʤʠ. 

ʆʜʥʠʤ ʟ ʥʘʧʨʷʤʢʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚ ʥʘʚʯʘʣʴʥʦʤʫ 

ʧʨʦʮʝʩʽ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʟʘʥʷʪʪʷʭ ʟ ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ ʨʦʟʚʠʚʘʶʯʠʭ ʽʛʦʨ, 

ʩʠʤʫʣʷʮʽʡ ʪʘ ʧʨʦʛʨʘʤ. ʊʘʢʽ ʽʛʨʠ ʩʧʨʠʷʶʪʴ ʬʦʨʤʫʚʘʥʥʶ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚ ʪʘ ʜʦʟʚʦʣʷʶʪʴ ʢʨʘʱʝ ʦʮʽʥʠʪʠ ʟʥʘʥʥʷ ʪʘ ʫʤʽʥʥʷ ʫʯʥʷ,  

ʚʠʟʥʘʯʠʪʠ ʪʽ ʟʜʽʙʥʦʩʪʽ ʜʠʪʠʥʠ, ʷʢʽ ʙʘʞʘʥʦ ʨʦʟʚʠʚʘʪʠ ʥʘʜʘʣʽ. ɺʘʞʣʠʚʠʤ 

ʬʘʢʪʦʨʦʤ ʻ ʪʝ, ʱʦ ʜʽʪʠ ʽʟ ʟʘʜʦʚʦʣʝʥʥʷʤ ʪʘ ʜʦʙʨʦʚʽʣʴʥʦ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʚ 

ʪʘʢʠʭ ʽʛʨʘʭ. ɺʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʽʛʨʠ ʟʤʽʩʪʦʚʥʽ ʪʘ ʾʭ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʝʜʘʛʦʛʽʯʥʠʭ ʮʽʣʝʡ ʽ ʥʘʚʯʘʣʴʥʠʭ ʟʘʚʜʘʥʴ. ʊʘʢ ʧʦʣʴʩʴʢʠʡ ʬʦʥʜ 

Mladiinfo, ʷʢʠʡ ʤʘʻ 5-ʨʽʯʥʠʡ ʜʦʩʚʽʜ ʤʦʣʦʜʽʞʥʠʭ ʧʨʦʻʢʪʽʚ ʫ ʩʬʝʨʽ ʽʥʥʦʚʘʮʽʡ ʪʘ 

ʦʩʚʽʪʠ ʧʨʘʮʶʻ ʥʘʜ ʩʪʚʦʨʝʥʥʷʤ ʽʛʦʨ, ʷʢʽ ʻ ʝʬʝʢʪʠʚʥʠʤ ʦʩʚʽʪʥʽʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 
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ʜʣʷ ʥʘʚʯʘʥʥʷ ʪʘ ʨʦʙʦʪʠ ʟ ʤʦʣʦʜʜʶ, ʟʘʡʤʘʻʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷʤ 8 ʢʣʶʯʦʚʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʪʘ ʧʨʦʚʦʜʠʪʴ ʩʝʤʽʥʘʨʠ, ʙʫʜʫ ̒ ʤʽʩʴʢʽ ʬʝʨʤʠ ʟ ʤʦʣʦʜʜʶ, 

ʩʧʽʚʧʨʘʮʶʻ ʫ ʩʪʘʨʪʘʧʘʭ ʪʘ ʩʧʨʠʷ ̒ ʬʦʨʤʫʚʘʥʥʶ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʦʣʦʜʽ (13-30 ʨʦʢʠ). ʆʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʩʬʝʨ ʜʽʷʣʴʥʦʩʪʽ ʬʦʥʜʫ 

ʻ ʩʪʚʦʨʝʥʥʷ ʽʛʦʨ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʜʣʷ ʰʢʽʣ. ʅʘʟʚʘ ʧʨʦʻʢʪʫ çɺʽʨʪʫʘʣʴʥʘ 

ʨʝʘʣʴʥʽʩʪʴ ʜʣʷ ʥʘʚʯʘʥʥʷ ʧʽʜʧʨʠʻʤʥʠʮʪʚʫè. ɼʘʥʠʡ ʧʨʦʻʢʪ ʩʧʨʠʷʻ ʩʧʽʣʴʥʦʤʫ 

ʨʦʟʫʤʽʥʥʶ ʪʘ ʜʦʩʪʫʧʫ ʜʦ ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ ʯʝʨʝʟ ʚʽʨʪʫʘʣʴʥʫ ʨʝʘʣʴʥʽʩʪʴ, ʽʛʨʠ ʷʢ 

ʽʥʩʪʨʫʤʝʥʪ ʥʘʚʯʘʥʥʷ ʜʣʷ ʤʦʣʦʜʽ ʪʘ ʚʠʢʣʘʜʘʯʽʚ. ʋʯʘʩʪʴ ʫ ʧʨʦʻʢʪʽ ʩʧʨʠʷʻ 

ʧʽʜʚʠʱʝʥʥʶ ʦʙʽʟʥʘʥʦʩʪ̔ ʧʨʦ ʦʥʣʘʡʥ-ʦʩʚʽʪʫ ʪʘ ʽʛʨʠ, ʘ ʪʘʢʦʞ ʧʨʦ ʪʝ, ʷʢ ʾʭ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʤʦʣʦʜ ̔ʫ ʧʝʨʝʭʽʜʥʠʡ 

ʧʝʨʽʦʜ ʞʠʪʪʷ ʚʽʜ ʰʢʽʣʴʥʦʾ ʩʠʩʪʝʤʠ ʜʦ ʨʠʥʢʫ ʧʨʘʮʽ ʟʘʚʜʷʢʠ ʬʦʨʤʫʚʘʥʥʶ 

ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. ʄʝʪʦʶ ʧʨʦʻʢʪʫ ʻ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʽʥʥʦʚʘʮʽʡ 

ʫ ʧʽʜʧʨʠʻʤʥʠʮʴʢʽʡ ʦʩʚʽʪʽ ʪʘ ʨʦʟʚʠʪʦʢ ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʩʝʨʝʜ ʤʦʣʦʜʽ, ʚʯʠʪʝʣʽʚ ʪʘ ʚʠʭʦʚʘʪʝʣʽʚ ʟ ʇʦʣʴʱʽ, ʉʣʦʚʘʯʯʠʥʠ, ʏʝʭʽʾ, 

ʋʛʦʨʱʠʥʠ. ɿʘʜʘʯʝʶ ʧʨʦʻʢʪʫ ʻ ʩʪʚʦʨʝʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ, ʟʘʩʥʦʚʘʥʦʛʦ 

ʥʘ ʨʽʚʥʦʤʫ ʜʦʩʪʫʧʽ, ʟʘʣʫʯʝʥʥʽ ʪʘ ʜʦʙʨʦʙʫʪʽ ʚʩʽʭ ʫʯʥʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʪʠʭ, 

ʭʪʦ ʥʘʣʝʞʠʪʴ ʜʦ ʤʘʨʛʽʥʘʣʽʟʦʚʘʥʠʭ ʚʝʨʩʪʚ ʥʘʩʝʣʝʥʥʷ. ʄʦʙʽʣʴʥʠʡ ɺʈ-ʜʦʜʘʪʦʢ ʫ 

ʚʽʣʴʥʦʤʫ ʜʦʩʪʫʧ ̔ʜʣʷ ʚʩʽʻʾ ʤʦʣʦʜʽ  ̒ʙʝʟʢʦʰʪʦʚʥʠʤ ʪʘ ʡʦʛʦ ʤʦʞʥʘ ʟʘʚʘʥʪʘʞʠʪʠ ʽ 

ʫʩʪʘʥʦʚʠʪʠ ʥʘ ʚʣʘʩʥʦʤʫ ʩʤʘʨʪʬʦʥʽ ʜʣʷ ʥʘʚʯʘʥʥʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʘʨʪʦʥʥ̔ 

ʦʢʫʣʷʨʠ ɺʈ, ʷʢʽ ʣʝʛʢʦ ʟʨʦʙʠʪʠ ʩʘʤʦʩʪʽʡʥʦ. ʅʘʚʯʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʜʦʩʚʽʜʫ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʛʨʦʚʦʾ ʤʝʪʦʜʦʣʦʛʽʾ ʚ ʦʩʚʽʪʥʽʭ ʮʽʣʷʭ ʻ ʩʧʦʩʦʙʦʤ ʥʘʚʯʘʪʠʩʷ ʧʽʜ 

ʯʘʩ ʛʨʠ ʪʘ ʟʜʦʙʫʚʘʪʠ ʟʥʘʥʥʷ ʣʝʛʰʝ ʪʘ ʮʽʢʘʚʽʰʝ.  

ɸʚʩʪʨʘʣʽʡʩʴʢʠʡ Commonwealth Bank ʩʪʚʦʨʠʚ ʽʩʪʦʨʽʶ ʪʘ ʜʦʩʚʽʜ 

ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʱʦʙ ʥʘʚʯʠʪʠ ʜʽʪʝʡ ʧʦ ʚʩʽʡ ʢʨʘʾʥʽ ʦʩʥʦʚʘʤ ʫʧʨʘʚʣʽʥʥʷ 

ʛʨʦʰʠʤʘ, ʤʘʪʝʨʽʘʣʠ ʙʝʟʢʦʰʪʦʚʥ.̔ ʈʝʩʫʨʩʠ Start Smart Parent Resources ʙʫʣʠ 

ʩʪʚʦʨʝʥʽ, ʱʦʙ ʜʦʧʦʤʦʛʪʠ ʙʘʪʴʢʘʤ ʽ ʦʧʽʢʫʥʘʤ ʧʦʢʨʘʱʠʪʠ ʥʘʚʠʯʢʠ ʫʧʨʘʚʣʽʥʥʷ 

ʛʨʦʰʠʤʘ ʾʭʥʽʭ ʜʽʪʝʡ ʽ ʫʟʛʦʜʞʝʥʽ ʟ ɸʚʩʪʨʘʣʽʡʩʴʢʦʶ ʥʘʚʯʘʣʴʥʦʶ ʧʨʦʛʨʘʤʦʶ ʪʘ 

ʅʘʮʽʦʥʘʣʴʥʦʶ ʩʠʩʪʝʤʦʶ ʬʽʥʘʥʩʦʚʦʾ ʛʨʘʤʦʪʥʦʩʪʽ ʩʧʦʞʠʚʘʯʽʚ. ʎʽ ʨʝʩʫʨʩʠ 

ʧʦʩʪʽʡʥʦ ʦʥʦʚʣʶʶʪʴʩʷ. ʎʝ ʥʦʚʘ, ʟʘʭʦʧʣʶʶʯʘ ʦʩʚʽʪʥʷ ʽʩʪʦʨʽʷ ʜʣʷ 



 

 

  

ɯʄɽʈʉʀɺʅɯ ʊɽʍʅʆʃʆɻɯɰ ɺ ʆʉɺɯʊɯ 105 

 

ʜʽʪʝʡ. ʈʦʟʨʦʙʣʝʥʠʡ ʜʣʷ ʩʧʽʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʪʴʢʘʤʠ ʪʘ ʜʽʪʴʤʠ, ʜʦʩʚʽʜ 

ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʥʘʚʯʘʻ ʨʽʟʥʠʮʽ ʤʽʞ ʙʘʞʘʥʥʷʤ ʽ ʧʦʪʨʝʙʦʶ ʯʦʛʦʩʴ. ɯʩʪʦʨʽʶ 

ʤʦʞʥʘ ʟʘʚʘʥʪʘʞʠʪʠ ʫ ʬʦʨʤʘʪʽ PDF, ʽ ʙʘʛʘʪʦ ʰʢʽʣ ʥʘʜʘʶʪʴ ʢʥʠʛʫ ʪʘ ʛʘʨʥʽʪʫʨʫ ʷʢ 

ʯʘʩʪʠʥʫ ʥʘʚʯʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ. ɼʦʜʘʪʦʢ ʧʨʘʮʶʻ ʷʢ ʟ ʪʝʣʝʬʦʥʘʤʠ iOS, ʪʘʢ ʽ ʟ 

Android ʚʠʢʦʨʠʩʪʦʚʫʯʠ The Teleporter, ʬʽʨʤʦʚʫ ʢʘʨʪʦʥʥʫ ʛʘʨʥʽʪʫʨʫ ʚʽʨʪʫʘʣʴʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ Google. ʈʦʟʧʦʚʽʜʴ ʚʝʜʝʪʴʩʷ ʟʘ ʫʯʘʩʪʶ ʜʽʪʝʡ, ʷʢʠʭ ʧʨʦʩʷʪʴ ʚʽʜʧʦʚʽʩʪʠ 

ʥʘ ʟʘʧʠʪʘʥʥʷ. ʋʧʨʘʚʣʽʥʥʷ ʬʽʥʘʥʩʘʤʠ ʩʢʣʘʜʥʝ, ʪʦʤʫ ʧʦʻʜʥʘʥʥʷ ʽʛʦʨ ʽ ʪʝʭʥʦʣʦʛʽʡ 

ʜʦʧʦʤʘʛʘʻ ʣʝʛʰʝ ʪʘ ʚʝʩʝʣʽʰʝ ʚʠʚʯʘʪʠ ʮʝʡ ʧʨʝʜʤʝʪ. Snapchat ʽ ʪʝʢʩʪʦʚʽ 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʚʝʜʫʪʴ ʩʪʫʜʝʥʪʽʚ ʯʝʨʝʟ ʩʢʣʘʜʥʠʡ ʧʨʦʮʝʩ ʦʪʨʠʤʘʥʥʷ ʬʽʥʘʥʩʦʚʦʾ 

ʜʦʧʦʤʦʛʠ, ʘ ʧʨʦʛʨʘʤʘ ʥʘ ʦʩʥʦʚʽ ʯʘʪʫ, ʥʘʜʘʻ ʧʦʨʘʜʠ ʱʦʜʦ ʫʧʨʘʚʣʽʥʥʷ ʛʨʦʰʠʤʘ.  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʥʦʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʚ ʦʩʚʽʪʫ, 

ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʙʽʣʴʰʝ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʚʠʤʽʨʶʚʘʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʮʠʭ ʥʦʚʠʭ ʤʝʪʦʜʽʚ, ʧʝʨʰ ʥʽʞ ʤʦʞʥʘ ʙʫʜʝ ʟʨʦʙʠʪʠ ʦʩʪʘʪʦʯʥʠʡ 

ʚʠʩʥʦʚʦʢ ʱʦʜʦ ʘʢʪʫʘʣʴʥʦʩʪʽ ʨʦʟʨʦʙʢʠ ʪʘʢʠʭ ʨʽʰʝʥʴ ʫ ʥʘʚʯʘʥʥʽ. ɺ ʪʦʡ ʞʝ ʯʘʩ 

ʟʤʽʥʠ ʚ ʥʘʰʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʪʘ ʥʝʚʽʜ'ʻʤʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʷʢ ʚʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴ, ʚʠʤʘʛʘʶʪʴ ʧʽʜʛʦʪʦʚʣʝʥʦʛʦ ʬʘʭʦʚʦʛʦ 

ʧʝʨʩʦʥʘʣʫ ʪʘ ʥʝʦʙʭʽʜʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʦʩʥʘʱʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ  ʚʠʤʘʛʘʻ ʚʧʝʚʥʝʥʦʩʪʽ ʪʘ ʟʤʽʥʠ ʤʠʩʣʝʥʥʷ, 

ʦʩʢʽʣʴʢʠ ʫʯʥʽ ʧʨʘʮʶʶʪʴ ʥʘʜ ʩʢʣʘʜʥʠʤʠ ʩʮʝʥʘʨʽʷʤʠ, ʚʦʥʠ ʧʦʪʨʝʙʫʶʪʴ 

ʥʘʩʪʘʚʥʠʮʪʚʘ, ʽʥʩʪʨʫʢʪʘʞʫ ʪʘ ʬʘʩʠʣʽʪʘʮʽʾ. ʇʝʜʘʛʦʛʠ ʧʦʚʠʥʥʽ ʧʦʩʪʘʚʠʪʠ ʧʽʜ 

ʩʫʤʥʽʚ ʩʚʦʶ ʚʣʘʩʥʫ ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʪʘ 

ʚʜʦʩʢʦʥʘʣʠʪʠ ʚʣʘʩʥʽ ʥʘʚʠʯʢʠ ʚ ʮʽʡ ʩʬʝʨʽ. ʎʝ ʥʝ ʦʟʥʘʯʘʻ, ʱʦ ʚʯʠʪʝʣʽ ʧʦʚʠʥʥʽ 

ʩʪʘʪʠ ʨʦʟʨʦʙʥʠʢʘʤʠ, ʘʣʝ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʧʽʜʚʠʱʝʥʥʽ ʩʚʦʛʦ ʬʘʭʦʚʦʛʦ 

ʨʽʚʥ ̫ʟ ʮʴʦʛʦ ʧʠʪʘʥʥʷ.  

ɺʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴ ʤʦʞʝ ʧʦʢʨʘʱʠʪʠ ʦʩʚʽʪʫ, ʜʦʟʚʦʣʷʶʯʠ ʫʯʥʷʤ ʙʨʘʪʠ 

ʫʯʘʩʪʴ ʫ ʟʘʭʦʧʣʶʶʯʠʭ ʟʘʥʷʪʪʷʭ. ʊʝʭʥʦʣʦʛʽʷ ʜʦʩʪʫʧʥʘ ʜʣʷ ʫʯʥʽʚ, ʾʾ ʤʦʞʫʪʴ ʣʝʛʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘ ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʯʠʪʝʣʽ. ʋʯʥʽʚ ʤʦʞʥʘ ʤʦʪʠʚʫʚʘʪʠ ʪʘ 

ʟʘʦʭʦʯʫʚʘʪʠ ʮʽʢʘʚʠʪʠʩʷ ʧʨʝʜʤʝʪʘʤʠ, ʷʢʠʤ ʚʦʥʠ ʚʽʜʜʘʶʪʴ ʧʝʨʝʚʘʛʫ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʚʽʨʪʫʘʣʴʥʦʛʦ ʜʦʩʚʽʜʫ. ʆʩʦʙʣʠʚʦ ʮʝ ʚʘʞʣʠʚʦ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 
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ʥʘʚʠʯʦʢ, ʥʝʦʙʭʽʜʥʠʭ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʫʯʥʷʤ  ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʞʠʪʪʷ ʪʘ 

ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ.  
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USE OF VIRTUAL REALITY TECHNOLOGIES IN TEACHING 

ENTREPRENEURSHIP IN SCHOOL: FOREIGN EXPERIENCE 

Abstract.The environment in which young people are educated today is 

constantly changing and developing. The conditions for education and training, forms 

and methods, information and communication technologies and the harmonious 

combination of all these factors are important for creating a modern educational 
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environment. As stated in the Concept of the New Ukrainian School, a modern 

graduate should be: an innovator, a patriot, a citizen, enterprising and initiative, able 

to communicate effectively, apply ICT etc. Among the main set of key competences 

of a modern graduate, one of the important competence is a sense of entrepreneurship 

and initiative, which should become an indispensable characteristic of a modern 

person. The purpose of this speech is to review foreign experience in the formation of 

entrepreneurial competence of students, using virtual reality tools in school 

education. To achieve the goal, the experience of using virtual reality in France, 

Poland, the USA, etc. was analyzed. 

Keywords: competence; Entrepreneurship Competence; Virtual Guide to 

ʚʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴ.  

 

ʋɼʂ: 004.946.378 

ʂʨʠʚʝʥʢʦ ɯ.ʇ., ʏʘʣʠʡ ʂ.ʆ., 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆ.ʆ. ɹʦʛʦʤʦʣʴʮʷ,  

ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɯʅʊɽɻʈɸʎɯʁʅʀʁ ʇʆʊɽʅʎɯɸʃ ʊɽʍʅʆʃʆɻɯʁ ʄɽʊɸɺʉɽʉɺɯʊʋ ʋ 

ʅɸɺʏɸʅʅɯ ʄɽɼʀʏʅʆɰ ɯʅʌʆʈʄɸʊʀʂʀ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʇʝʨʩʧʝʢʪʠʚʥʽ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʧʝʨʝʜʘʯʽ ʤʝʜʠʯʥʠʭ ʟʥʘʥʴ ʥʘʨʘʟʽ ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʜʣʷ ʤʝʜʠʯʥʦʾ ʦʩʚʽʪʠ ʟʘʚʜʷʢʠ 

ʪʝʭʥʦʣʦʛʽʷʤ ʤʝʪʘʚʩʝʩʚʽʪʫ. ʇʽʜ ʧʦʥʷʪʪʷʤ ʤʝʪʘʚʩʝʩʚʽʪʫ ʨʦʟʫʤʽʶʪʴ ʽʤʝʨʩʠʚʥʽ 

ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ, ʷʢʽ ʻ ʪʨʠʚʠʤʽʨʥʠʤʠ ʚʽʨʪʫʘʣʴʥʠʤʠ ʩʚʽʪʘʤʠ ʫ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʜʝ ʢʽʣʴʢʘ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟʜʽʡʩʥʶʶʪʴ ʚʽʜʧʦʚʽʜʥʫ ʜʽʷʣʴʥʽʩʪʴ ʽ 

ʚʟʘʻʤʦʜʽʶʪʴ ʦʜʠʥ ʟ ʦʜʥʠʤ ʯʝʨʝʟ ʘʚʘʪʘʨʠ, ʪʘ ʩʚʦʻ ʩʝʨʝʜʦʚʠʱʝ ʙʝʟ ʙʫʜʴ-ʷʢʦʛʦ 

ʬʽʟʠʯʥʦʛʦ ʨʦʟʜʽʣʝʥʥʷ [1]. ʇʦʩʠʣʶʻ ʨʦʣʴ ʽ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʤʝʪʘʚʩʝʩʚʽʪʫ ʫ ʛʘʣʫʟʽ 

ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʨʦʟʚʠʪʦʢ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢ ʚʝʣʠʢʽ ʜʘʥʽ, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ 

(ʘʥʛʣ. Artificial Intelligence ï AI), ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʚʽʨʪʫʘʣʴʥʦʾ ʪʘ 

ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ (ʘʥʛʣ. Virtual and Augmented reality ï VR, AR) ʟ 



 

 

  

ɯʄɽʈʉʀɺʅɯ ʊɽʍʅʆʃʆɻɯɰ ɺ ʆʉɺɯʊɯ 108 

 

ʜʘʪʯʠʢʘʤʠ ʽʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (ʘʥʛʣ. Internet of things ï IoT), ʱʦ ʜʦʟʚʦʣʷʻ 

ʝʬʝʢʪʠʚʥʦ ʧʝʨʝʥʦʩʠʪʠ ʨʝʘʣʴʥʠʡ ʩʚʽʪ ʫ ʮʠʬʨʦʚʠʡ, ʘ ʮʠʬʨʦʚʠʡ ʫ ʨʝʘʣʴʥʠʡ ʩʚʽʪ, 

ʩʧʨʠʷʻ ʟʨʫʯʥʽʡ ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ɸɯ ʟʘʚʜʷʢʠ ʚʽʨʪʫʘʣʴʥʠʤ ʧʦʤʽʯʥʠʢʘʤ, 

ʧʦʪʫʞʥʠʤ ʛʦʣʦʩʦʚʠʤ ʯʘʪ-ʙʦʪʘʤ. ʊʘʢʽ ʽʥʥʦʚʘʮʽʾ ʜʣʷ ʤʝʜʠʯʥʦʾ ʦʩʚʽʪʠ ʥʘʜʘʶʪʴ 

ʥʦʚʽ ʫʥʽʢʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʚʪʝʥʪʠʯʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ 

ʣʽʢʘʨʽʚ, ʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʽʡ ʦʥʣʘʡʥ-ʢʦʤʫʥʽʢʘʮʽʾ, ʢʨʘʱʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʨʝʘʣʴʥʠʤ 

ʽ ʚʽʨʪʫʘʣʴʥʠʤ ʩʚʽʪʦʤ, ʪʘʢʪʠʣʴʥʠʭ ʧʨʘʢʪʠʢ, ʟʜʦʙʫʪʪʷ ʟʥʘʯʫʱʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʜʦʩʚʽʜʫ, ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʦʛʦ ʜʦ ʨʝʘʣʴʥʠʭ ʫʤʦʚ. 

ɿʘʟʥʘʯʝʥʽ ʧʠʪʘʥʥʷ ʚʠʤʘʛʘʶʪʴ ʢʦʤʧʣʝʢʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʨʦʟʫʤʽʥʥʷ 

ʢʦʥʮʝʧʮʽʾ ʤʝʪʘʚʩʝʩʚʽʪʫ, ʥʘʚʯʘʣʴʥʠʭ ʨʽʰʝʥʴ ʱʦʜʦ ʦʩʚʽʪʥʽʭ ʟʘʩʪʦʩʫʚʘʥʴ 

ʪʝʭʥʦʣʦʛʽʾ ʤʝʪʘʚʩʝʩʚʽʪʫ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʚʠʚʯʝʥʥʽ ʤʘʡʙʫʪʥʽʤʠ ʣʽʢʘʨʷʤʠ 

ʜʠʩʮʠʧʣʽʥʠ çʄʝʜʠʯʥʘ ʽʥʬʦʨʤʘʪʠʢʘè, ʷʢʘ ʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʶ ʦʩʥʦʚʦʶ ʜʣʷ 

ʦʧʘʥʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʮʠʬʨʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʢʦʥʮʝʧʮʽʶ ʤʝʪʘʚʩʝʩʚʽʪʫ, 

ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʦʩʚʽʪʥʽʡ ʧʦʪʝʥʮʽʘʣ ʪʝʭʥʦʣʦʛʽʡ ʤʝʪʘʚʩʝʩʚʽʪʫ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ 

ʩʧʦʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʽ ʧʝʨʝʜʘʯʽ ʟʥʘʥʴ ʟ ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʪʠʢʠ.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʊʝʭʥʦʣʦʛʽʯʥʦ ʤʝʪʘʚʩʝʩʚʽʪ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʢʦʥʚʝʨʛʝʥʮʽʾ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʽʨʪʫʘʣʴʥʦʾ ʪʘ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʜʣʷ 

ʤʫʣʴʪʠʩʝʥʩʦʨʥʦʾ ʚʟʘʻʤʦʜʽʾ ʟ ʚʽʨʪʫʘʣʴʥʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ, ʮʠʬʨʦʚʠʤʠ 

ʦʙôʻʢʪʘʤʠ, ʣʶʜʴʤʠ, ʷʢ ʧʨʘʚʠʣʦ, ʟ ʧʽʜʪʨʠʤʢʦʶ ʪʝʭʥʦʣʦʛʽʡ ɸɯ ʪʘ ʙʣʦʢʯʝʡʥ [2]. 

AR ʘʙʦ VR  ̒ʩʢʣʘʜʦʚʦʶ ʤʝʪʘʚʩʝʩʚʽʪʫ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʚʽʨʪʫʘʣʴʥʦʛʦ ʚʤʽʩʪʫ. 

ɺʭʽʜ ʫ ʤʝʪʘʚʩʝʩʚʽʪ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ ʛʘʨʥʽʪʫʨʦʶ VR, ʥʘʷʚʥʽʩʪʴ ʢʦʤʧôʶʪʝʨʘ ʘʙʦ 

ʩʤʘʨʪʬʦʥʘ ʫ ʧʝʚʥʦʤʫ ʩʝʥʩʽ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʜʦʩʚʽʜ ʤʝʪʘʚʩʝʩʚʽʪʫ. 

ʄʝʪʘʚʩʝʩʚʽʪ ʤʦʞʝ ʙʫʪʠ ʧʦʚʥʽʩʪʶ ʚʽʨʪʫʘʣʴʥʠʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʩʪʘʪʢʫʚʘʥʥʷ VR 

ʘʙʦ ʯʘʩʪʢʦʚʦ ʚʽʨʪʫʘʣʴʥʠʤ ʚʥʘʩʣʽʜʦʢ ʧʦʻʜʥʘʥʥʷ ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ ʟ AR. ɼʣʷ 

ʛʣʠʙʰʦʛʦ ʟʘʥʫʨʝʥʥʷ ʤʦʞʣʠʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʛʦ VR-ʦʙʣʘʜʥʘʥʥʷ, 

ʥʘʧʨʠʢʣʘʜ VR-ʦʢʫʣʷʨʽʚ, ʨʫʢʘʚʠʮʴ, ʢʦʩʪʶʤʽʚ, ʩʧʝʮʽʘʣʴʥʠʭ ʙʽʛʦʚʠʭ  ʜʦʨʽʞʦʢ 

ʪʦʱʦ. 
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ʋʯʘʩʥʠʢʘʤʠ ʫ ʤʝʪʘʚʩʝʩʚʽʪʽ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʘʣʴʥʽ ʣʶʜʠ ʘʙʦ ʚʽʨʪʫʘʣʴʥʽ 

ʧʝʨʩʦʥʘʞʽ ʟ ʧʽʜʪʨʠʤʢʦʶ ɸɯ. ʆʩʪʘʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʘʩʚʽʜʯʫʶʪʴ, ʱʦ ʚʘʞʣʠʚʫ 

ʨʦʣʴ ʫ ʤʝʪʘʚʩʝʩʚʽʪʽ ʚʽʜʽʛʨʘʻ ʪʝʭʥʦʣʦʛʽʷ ʙʣʦʢʯʝʡʥ ʜʣʷ ʥʘʜʽʡʥʦʛʦ ʟʘʭʠʩʪʫ ʜʘʥʠʭ ʽ 

ʙʝʟʧʝʢʠ. ʈʦʟʨʦʙʢʘ ʤʝʪʘʚʩʝʩʚʽʪʫ ʧʦʚôʷʟʘʥʘ ʽʟ ʩʪʚʦʨʝʥʥʷʤ ʚʽʨʪʫʘʣʴʥʠʭ ʢʦʧʽʡ 

ʬʽʟʠʯʥʠʭ ʩʝʨʝʜʦʚʠʱ, ʷʢʽ ʥʘʟʠʚʘʶʪʴʩʷ ʮʠʬʨʦʚʠʤʠ ʙʣʠʟʥʶʢʘʤʠ ʘʙʦ ʜʟʝʨʢʘʣʴʥʠʤ 

ʩʚʽʪʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʮʠʬʨʦʚʽ ʤʦʜʝʣʽ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʬʽʟʠʯʥʦʛʦ 

ʩʚʽʪʫ. 

ɺʽʜʦʤʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʢʦʤʧʘʥʽʾ, ʥʘʧʨʠʢʣʘʜ, Microsoft, Meta, Epic Games ʪʘ 

ʽʥʰʽ, ʧʦʻʜʥʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʛʦ 

ʤʝʪʘʚʩʝʩʚʽʪʫ, ʫ ʷʢʦʤʫ ʢʦʨʠʩʪʫʚʘʯʽ ʟʤʦʞʫʪʴ ʝʬʝʢʪʠʚʥʦ ʚʟʘʻʤʦʜʽʷʪʠ ʪʘ 

ʩʧʽʚʧʨʘʮʶʚʘʪʠ. ʅʘʨʘʟʽ ʥʘʷʚʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ Microsoft Mesh ʪʘ 

Horizon Workrooms ʚʽʜ Meta ʜʣʷ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʩʧʽʚʧʨʘʮʽ, ʦʨʛʘʥʽʟʘʮʽʾ ʥʦʚʦʛʦ 

ʧʦʢʦʣʽʥʥʷ ʪʨʠʚʠʤʽʨʥʠʭ ʟʫʩʪʨʽʯʝʡ ʟ ʤʦʞʣʠʚʽʩʪʶ ʛʦʣʦʧʦʨʪʘʮʽʾ, ʷʢʝ ʜʦʟʚʦʣʷʻ 

ʫʯʘʩʥʠʢʘʤ ʟʫʩʪʨʽʯʘʪʠʩʷ ʷʢ ʘʚʘʪʘʨʠ ʫ VR ʘʙʦ ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ ʨʝʘʣʴʥʽʡ ʟʫʩʪʨʽʯʽ ʫ 

ʚʠʛʣʷʜʽ ʬʦʪʦʨʝʘʣʽʩʪʠʯʥʦʾ ʛʦʣʦʛʨʘʤʠ. 

ɺʘʛʦʤʦʶ ʧʝʨʝʚʘʛʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʤʝʪʘʚʩʝʩʚʽʪʫ ʚ ʦʩʚʽʪʽ ʻ 

ʫʥʽʢʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʚʽʜʜʘʣʝʥʦʾ ʩʧʽʚʧʨʘʮʽ, ʚʽʜʯʫʪʪʷ ʚʽʨʪʫʘʣʴʥʦʾ 

ʧʨʠʩʫʪʥʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʚʘʪʘʨʽʚ ʪʘ ʪʘʢʪʠʣʴʥʠʭ ʚʨʘʞʝʥʴ, ʥʘʚʠʯʦʢ ʨʦʙʦʪʠ ʟ 

ʚʽʨʪʫʘʣʴʥʠʤʠ ʦʙôʻʢʪʘʤʠ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʨʘʱʦʾ ʦʥʣʘʡʥ-ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʟʚôʷʟʢʫ 

ʤʽʞ ʬʽʟʠʯʥʠʤ ʽ ʚʽʨʪʫʘʣʴʥʠʤ ʩʚʽʪʦʤ. ʋ ʥʘʫʢʦʚʠʭ-ʜʦʩʣʽʜʞʝʥʥʷʭ ʨʦʟʛʣʷʜʘʻʪʴʩʷ 

ʜʦʨʦʞʥʷ ʢʘʨʪʘ ʤʝʪʘʚʩʝʩʚʽʪʫ, ʟʘ ʷʢʦʶ ʢʣʘʩʠʬʽʢʫʻʪʴʩʷ ʤʝʪʘʚʩʝʩʚʽʪ ʥʘ ʯʦʪʠʨʠ 

ʪʠʧʠ [1, 3]: (1) ʜʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ (AR), (2) ʞʫʨʥʘʣ ʞʠʪʪʷ (ʣʘʡʬʣʦʛʽʥʛ), 

(3) ʜʟʝʨʢʘʣʴʥʠʡ ʩʚʽʪ, (4) ʚʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴ (VR).  ʅʘ ʦʩʥʦʚʽ ʮʽʻʾ ʩʪʨʫʢʪʫʨʠ 

ʧʨʦʘʥʘʣʽʟʫʻʤʦ ʦʩʚʽʪʥʽʡ ʧʦʪʝʥʮʽʘʣ ʪʝʭʥʦʣʦʛʽʡ ʤʝʪʘʚʩʝʩʚʽʪʫ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ 

ʩʧʦʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʪʘ ʧʝʨʝʜʘʯʽ ʟʥʘʥʴ ʟ ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʪʠʢʠ. 

AR ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʻʜʥʘʥʥʷʤ ʨʝʘʣʴʥʦʛʦ ʽ ʚʽʨʪʫʘʣʴʥʦʛʦ ʩʚʽʪʽʚ ʫ ʻʜʠʥʝ 

ʮʽʣʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʪʝʛʨʦʚʘʥʠʭ ʮʠʬʨʦʚʠʭ ʪʨʠʚʠʤʽʨʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʴ. Google 

Glass ʽ Microsoft HoloLens ʻ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ 

ʨʝʘʣʽʟʘʮʽʾ AR ʚ ʦʭʦʨʦʥʽ ʟʜʦʨʦʚôʷ ʪʘ ʤʝʜʠʯʥʽʡ ʽʥʬʦʨʤʘʪʠʮʽ. ʂʨʽʤ ʪʦʛʦ, 
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ʜʦʮʽʣʴʥʠʤ ʻ ʩʪʚʦʨʝʥʥʷ ʜʽʜʞʠʪʘʣʽʟʦʚʘʥʦʛʦ ʩʤʘʨʪʬʦʥʥʦʛʦ ʧʽʜʨʫʯʥʠʢʘ ʟ ʤʝʜʠʯʥʦʾ 

ʽʥʬʦʨʤʘʪʠʢʠ ʟ ʧʽʜʪʨʠʤʢʦʶ AR, ʱʦ ʜʦʧʦʚʥʶʚʥʶʻ ʪʨʘʜʠʮʽʡʥʠʡ ʧʽʜʨʫʯʥʠʢ 

ʫʥʽʢʘʣʴʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ, ʫʥʘʦʯʥʶʻ 

ʩʢʣʘʜʥʽ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʢʦʥʮʝʧʮʽʾ, ʟʘʙʝʟʧʝʯʫʻ ʦʪʨʠʤʘʥʥʷ ʘʚʪʝʥʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ [4, 5, 6] ʥʘʤʠ ʙʫʣʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʤʝʨʩʠʚʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ AR ʪʘ VR ʧʨʠ ʦʨʛʘʥʽʟʘʮʽʾ ʘʚʪʝʥʪʠʯʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʦʥʣʘʡʥ-ʢʫʨʩʘʭ 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʚʪʝʥʪʠʯʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʨʦʟʛʣʷʥʫʪʽ ʜʠʜʘʢʪʠʯʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ AR-ʢʦʥʪʝʥʪʫ ʫ ʥʘʚʯʘʥʥʽ ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʪʠʢʠ 

ʚʥʘʩʣʽʜʦʢ ʩʠʥʝʨʛʝʪʠʯʥʦʛʦ ʧʦʻʜʥʘʥʥʷ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʥʘʚʯʘʣʴʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ, 

ʷʢʽ ʩʧʨʠʷʶʪʴ ʧʦʣʝʛʰʝʥʥʶ ʟʜʦʙʫʪʪʷ ʟʥʘʥʴ, ʮʽʥʥʦʛʦ ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ ʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʥʘʚʯʘʥʥʽ, ʧʦʜʦʣʘʥʥʶ ʢʦʛʥʽʪʠʚʥʠʭ ʙʘʨôʻʨʽʚ, ʧʦʢʨʘʱʝʥʥʶ 

ʟʘʧʘʤôʷʪʦʚʫʚʘʥʥʷ ʪʘ ʥʘʚʯʘʥʥ ̫ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʚʦʨʯʦʩʪʽ ʷʢ ʦʩʥʦʚʠ ʦʩʚʽʪʠ 4.0.  

ʅʘʩʪʫʧʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʤʝʪʘʚʩʝʩʚʽʪʫ ʻ ʣʘʡʬʣʦʛʽʥʛ, ʷʢʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ 

ʚʽʜʩʪʝʞʝʥʥʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, ʦʪʨʠʤʘʥʥʷ ʮʠʬʨʦʚʦʛʦ ʟʘʧʠʩʫ ʦʩʦʙʠʩʪʦʛʦ ʜʦʩʚʽʜʫ 

ʣʶʜʠʥʠ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʜʘʪʯʠʢʽʚ, ʥʦʩʠʤʠʭ ʩʝʥʩʦʨʽʚ ʪʘ 

ʧʨʠʩʪʨʦʾʚ, ʱʦʙ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʬʽʟʠʯʥʠʡ ʩʪʘʥ ʣʶʜʠʥʠ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʫ 

ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ [1]. ʊʘʢʘ ʪʝʭʥʦʣʦʛʽʷ ʻ ʢʦʨʠʩʥʦʶ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʜʽʻʚʦʛʦ 

ʧʣʘʥʫʚʘʥʥʷ ʥʘʚʯʘʥʥʷ, ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ ʧʽʜʙʦʨʫ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ ʪʘ 

ʦʨʛʘʥʽʟʘʮʽʾ ʜʣʷ ʡʦʛʦ ʦʧʘʥʫʚʘʥʥʷ, ʟʘʢʨʽʧʣʝʥʥʷ, ʢʦʥʪʨʦʣʶ, ʚʨʘʭʦʚʫʶʯʠ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʣʶʜʠʥʠ ʽ ʾʾ ʩʝʨʝʜʦʚʠʱʘ. 

ʊʝʭʥʦʣʦʛʽʷ ʜʟʝʨʢʘʣʴʥʦʛʦ ʩʚʽʪʫ ʻ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ ʫ 

ʮʠʬʨʦʚʽʡ ʬʦʨʤʽ, ʫ ʷʢʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʪʦʯʥʽ ʩʪʨʫʢʪʫʨʠ ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ, 

ʧʝʨʝʥʝʩʝʥʽ ʫ VR. ʆʩʦʙʣʠʚʦ ʮʽʥʥʽ ʜʠʜʘʢʪʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʫ 

ʥʘʚʯʘʥʥʽ ʤʘʶʪʴ 360-ʛʨʘʜʫʩʥ ̔ ʚʽʜʝʦ, ʷʢʽ ʦʪʨʠʤʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʩʝʩʧʨʷʤʦʚʘʥʠʭ ʢʘʤʝʨ. ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʟʥʘʭʦʜʠʪʴ ʩʚʦʻ ʚʜʘʣʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ 

ʚʠʢʣʘʜʘʥʥʽ ʨʽʟʥʠʭ ʪʝʤʘʪʠʯʥʠʭ ʥʘʧʨʷʤʽʚ ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʦʧʘʥʫʚʘʥʥʷ 

ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʤʝʜʠʮʠʥʽ.   

ɿʘʚʜʷʢʠ ʤʦʞʣʠʚʦʩʪʷʤ ʚʽʨʪʫʘʣʴʥʠʭ ʢʦʧʽʡ ʬʽʟʠʯʥʠʭ ʩʝʨʝʜʦʚʠʱ, ʩʫʯʘʩʥʦʛʦ 

ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ VR ʩʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʚʽʜʯʫʚʘʪʠ ʢʣʽʥʽʯʥʽ ʪʘ ʭʽʨʫʨʛʽʯʥʽ 
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ʧʨʦʮʝʜʫʨʠ ʪʘʢ, ʥʽʙʠ ʚʦʥʠ ʧʨʠʩʫʪʥʽ ʚ ʦʧʝʨʘʮʽʡʥʽʡ ʙʝʟ ʦʙʤʝʞʝʥʥʷ ʯʘʩʫ [1]. VR 

ʟʘʙʝʟʧʝʯʫʻ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʜʦʩʚʽʜ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʫ ʟʤʦʜʝʣʴʦʚʘʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱ,̔ ʧʦʚʥʽʩʪʶ ʚʽʜʦʢʨʝʤʣʝʥʦʤʫ ʚʽʜ ʟʚʠʯʘʡʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʜʝ ʫʯʘʩʥʠʢʠ 

ʤʦʞʫʪʴ ʚʟʘʻʤʦʜʽʷʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. VR ʜʦʟʚʦʣʷʻ 

ʧʦʚʪʦʨʶʚʘʪʠ ʨʽʟʥʽ ʥʝʙʝʟʧʝʯʥʽ ʜʣʷ ʞʠʪʪʷ ʢʣʽʥʽʯʥʽ ʩʮʝʥʘʨʽʾ ʪʘ ʚʠʧʘʜʢʠ ʚ 

ʙʝʟʧʝʯʥʦʤʫ, ʚʽʜʪʚʦʨʶʚʘʥʦʤʫ, ʟʘʭʦʧʣʶʶʯʦʤʫ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ɺʠʩʥʦʚʢʠ ʟ ʜʦʩʣʽʜʞʝʥʥʷ ʡ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʦʙʦʢ. 

ʈʝʟʫʣʴʪʘʪʠ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʩʚʽʜʯʠʣʠ, ʱʦ ʽʥʪʝʛʨʘʮʽʡʥʠʡ ʧʦʪʝʥʮʽʘʣ 

ʪʝʭʥʦʣʦʛʽʡ ʤʝʪʘʚʩʝʩʚʽʪʫ ʚʽʜʢʨʠʚʘʻ ʫʥʽʢʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʝʨʝʜʘʯʽ ʟʥʘʥʴ ʟ 

ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʪʠʢʠ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʦʯʥʦʛʦ, ʘʚʪʝʥʪʠʯʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʩʧʨʠʷʻ 

ʧʦʢʨʘʱʝʥʥʶ ʦʩʚʽʪʥʽʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺʘʛʦʤʦʶ ʧʝʨʝʚʘʛʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ 

ʤʝʪʘʚʩʝʩʚʽʪʫ ʚ ʦʩʚʽʪʽ ʻ ʫʥʽʢʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʚʽʜʜʘʣʝʥʦʾ 

ʩʧʽʚʧʨʘʮʽ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʨʘʱʦʾ ʦʥʣʘʡʥ-ʢʦʤʫʥʽʢʘʮʽʾ, ʦʨʛʘʥʽʟʘʮʽʾ ʥʦʚʦʛʦ 

ʧʦʢʦʣʽʥʥʷ ʪʨʠʚʠʤʽʨʥʠʭ ʟʫʩʪʨʽʯʝʡ ʟ ʤʦʞʣʠʚʽʩʪʶ ʛʦʣʦʧʦʨʪʘʮʽʾ ʪʘ ʟʚôʷʟʢʫ ʤʽʞ 

ʬʽʟʠʯʥʠʤ ʽ ʚʽʨʪʫʘʣʴʥʠʤ ʩʚʽʪʦʤ. ʇʝʨʩʧʝʢʪʠʚʥʠʤʠ ʧʦʜʘʣʴʰʠʤʠ ʥʘʫʢʦʚʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʩʪʚʦʨʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ ʤʝʪʘʚʩʝʩʚʽʪʫ ʜʣʷ 

ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʪʠʢʠ ʟ ʧʽʜʪʨʠʤʢʦʶ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 
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Abstract. Promising and innovative opportunities for the transfer of medical 

knowledge are currently opening up for medical education thanks to the technologies 

of the metaverse. The term metaverse refers to immersive collaborative 

environments, which are three-dimensional virtual worlds in real time, where 

multiple users perform relevant activities and interact with each other through 

avatars, and their environment without any physical separation. The study analyzed 

the concept of metauniverse, characterized the educational potential of metauniverse 

technologies to improve methods of learning and knowledge transfer in medical 

informatics. 
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ʃʠʪʚʠʥ ɺ.ʉ., 

ʟʜʦʙʫʚʘʯ ʅʇʋ ʽʤʝʥʽ ʄ.ʇ.ɼʨʘʛʦʤʘʥʦʚʘ, 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ 

ɻʦʣʽʷʜ ɯ.ʉ., ʢ.ʧʝʜ.ʥ., ʜʦʮʝʥʪ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ 

ʪʝʦʨʽʾ ʽ ʤʝʪʦʜʠʢʠ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ, ʢʨʝʩʣʝʥʥʷ 

ʪʘ ʢʦʤʧôʶʪʝʨʥʦʾ ʛʨʘʬʽʢʠ ʅʇʋ ʽʤʝʥʽ ʄ.ʇ.ɼʨʘʛʦʤʘʥʦʚʘ, 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ʆʉʆɹʃʀɺʆʉʊɯ ɺʀʂʆʈʀʉʊɸʅʅʗ ʊɽʍʅʆʃʆɻɯɰ ɼʆʇʆɺʅɽʅʆɰ 

ʈɽɸʃʔʅʆʉʊɯ ɺ ʆʉɺɯʊɯ 

 

ɿ ʧʨʦʛʨʝʩʦʤ ʧʨʦʛʨʘʤʥʦʛʦ ʪʘ ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʮʶ ʪʝʭʥʦʣʦʛʽʶ ʧʦʯʘʣʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ, ʪʘʢʠʭ ʷʢ ʽʥʞʝʥʝʨʽʷ, ʧʩʠʭʦʣʦʛʽʷ, ʨʦʟʚʘʛʠ, 

ʤʘʨʢʝʪʠʥʛ, ʤʝʜʠʮʠʥʘ, ʨʝʢʣʘʤʘ. ɿ ʨʦʟʚʠʪʢʦʤ ʧʝʨʝʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ AR-ʜʦʜʘʪʢʽʚ ʩʪʘʣʦ ʱʝ ʙʽʣʴʰ ʧʦʧʫʣʷʨʥʽʰʠʤ [2].  

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʊʝʭʥʦʣʦʛʽʷ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ (AR) 

ʧʨʠʚʝʨʥʫʣʘ ʫʚʘʛʫ ʚ ʦʩʚʽʪʥʽʡ ʩʬʝʨʽ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʤʦʞʝ ʩʣʫʞʠʪʠ ʙʘʛʘʪʴʦʤ ʮʽʣʷʤ, 

ʜʦʧʦʤʘʛʘʻ ʣʝʛʢʦ ʟʜʦʙʫʚʘʪʠ, ʦʙʨʦʙʣʷʪʠ ʪʘ ʟʘʧʘʤ'ʷʪʦʚʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʤʽʩʪʠʪʴ 

ʪʘʢʽ ʘʩʧʝʢʪʠ, ʷʢ ʥʝʩʪʘʥʜʘʨʪʥʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ, ʩʧʽʚʧʨʘʮʷ ʪʘ 

ʪʚʦʨʯʽʩʪʴ, ʷʢʽ ʜʦʧʦʤʦʞʫʪʴ ʢʨʘʱʝ ʧʽʜʛʦʪʫʚʘʪʠ ʫʯʥʷ ʜʦ ʤʘʡʙʫʪʥʴʦʛʦ. ʂʨʽʤ ʪʦʛʦ, 

AR ʨʦʙʠʪʴ ʥʘʚʯʘʥʥʷ ʙʽʣʴʰ ʧʨʠʚʘʙʣʠʚʠʤ ʽ ʮʽʢʘʚʠʤ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʢʨʠʪʠ ʧʦʥʷʪʪʷ ʪʝʭʥʦʣʦʛʽʾ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʪʘ 

ʚʠʟʥʘʯʠʪʠ ʨʦʣʴ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɼʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ, ʪʘʢʦʞ ʥʝ 

ʦʙʤʝʞʫʻʪʴʩʷ ʦʜʥʽʻʶ ʚʽʢʦʚʦʶ ʛʨʫʧʦʶ ʯʠ ʨʽʚʥʝʤ ʦʩʚʽʪʠ ʪʘ ʤʦʞʝ ʦʜʥʘʢʦʚʦ ʜʦʙʨʝ 
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ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ ʥʘʚʯʘʥʥʷ, ʚʽʜ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʜʦ ʥʘʚʯʘʥʥʷ 

ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ ʽ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ. 

ɼʦʩʣʽʜʥʠʢʠ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʪʦʤʫ, ʷʢ AR ʤʦʞʥʘ ʟʘʧʨʦʚʘʜʠʪʠ ʚ ʰʢʦʣʘʭ. ɿ 

ʮʴʦʛʦ ʧʨʠʚʦʜʫ ʥʘʡʙʽʣʴʰʝ ʚʘʞʣʠʚʠʤʠ ʤʦʤʝʥʪʘʤʠ ʻ ʘʜʘʧʪʘʮʽʷ ʥʘʚʯʘʣʴʥʦʾ 

ʧʨʦʛʨʘʤʠ, ʟʙʘʣʘʥʩʦʚʘʥʝ ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʩʪʚʦʨʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ [3]. 

ɺ ʦʜʥʽʡ ʟʽ ʩʪʘʪʝʡ Stanford News [4], ʧʽʜʥʽʤʘʣʦʩʷ ʧʠʪʘʥʥʷ ʧʨʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚ ʢʣʘʩʽ ʪʘ ʾʾ ʚʧʣʠʚ ʥʘ ʣʶʜʠʥʫ. AR ʪʘʢʦʞ ʤʦʞʝ  

ʚʠʢʣʠʢʘʪʠ ʚ ʣʶʜʠʥʠ ʩʢʣʘʜʥʽ, ʙʘʛʘʪʦʛʨʘʥʥʽ ʝʤʦʮʽʡʥʽ ʚʽʜʯʫʪʪʷ: ʟʜʠʚʫʚʘʥʥʷ, 

ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ, ʩʪʨʘʭ. ɺʦʥʘ ʧʨʦʧʦʥʫʻ ʜʚʦʚʠʤʽʨʥʽ ʤʝʪʦʜʠ ʧʦʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʦʛʦ ʦʜʥʦʚʠʤʽʨʥʦʛʦ. ʊʘʢʝ  ʧʦʻʜʥʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ ʪʘ 

ʚʟʘʻʤʦʜʽʾ  ʟ ʝʤʦʮʽʷʤʠ, ʩʚʦʻʶ ʯʝʨʛʦʶ, ʤʦʞʝ ʧʦʢʨʘʱʠʪʠ ʟʜʘʪʥʽʩʪʴ ʫʯʥʽʚ 

ʟʘʧʘʤ'ʷʪʦʚʫʚʘʪʠ ʪʝ, ʱʦ ʚʦʥʠ ʥʘʚʯʠʣʠʩʷ, ʽ ʧʨʠʟʚʝʜʝ ʜʦ ʰʚʠʜʰʦʛʦ ʟʘʩʚʦʻʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʥʘʚʠʯʦʢ. 

ʇʦʧʨʠ ʪʝ, ʱʦ ʜʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ ʚʩʝ ʱʝ ʧʝʨʝʙʫʚʘʻ ʚ ʟʘʨʦʜʢʦʚʦʤʫ ʩʪʘʥʽ, 

ʦʩʦʙʣʠʚʦ ʧʦʨʽʚʥʷʥʦ ʟ ʚʽʨʪʫʘʣʴʥʦʶ ʨʝʘʣʴʥʽʩʪʶ (VR), ʚʦʥʘ ʧʨʦʧʦʥʫʻ ʙʽʣʴʰ 

ʚʠʛʽʜʥʽ ʚʘʨʽʘʥʪʠ ʜʣʷ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ ʟ ʤʝʥʰʠʤ ʙʶʜʞʝʪʦʤ, ʘʣʝ ʚʩʝ ʱʝ ʟʘʙʝʟʧʝʯʫʻ 

ʙʘʛʘʪʦ ʪʠʭ ʩʘʤʠʭ ʬʫʥʢʮʽʡ ʽ ʧʝʨʝʚʘʛ. 

ʇʝʨʝʚʘʛʠ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚ ʦʩʚʽʪʽ [1]: 

ï ɼʦʩʪʫʧʥʽ ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ. ɼʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ ʤʘʻ ʧʦʪʝʥʮʽʘʣ 

ʟʘʤʽʥʠʪʠ ʧʘʧʝʨʦʚʽ ʧʽʜʨʫʯʥʠʢʠ, ʬʽʟʠʯʥʽ ʤʦʜʝʣʽ, ʧʣʘʢʘʪʠ, ʢʘʨʪʠ. ɺʦʥʘ ʧʨʦʧʦʥʫʻ 

ʧʦʨʪʘʪʠʚʥʽ ʪʘ ʤʝʥʰ ʜʦʨʦʛʽ ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʥʘʚʯʘʥʥʷ ʩʪʘʻ 

ʜʦʩʪʫʧʥʽʰʠʤ ʽ ʤʦʙʽʣʴʥʽʰʠʤ.  

ï ɿʘʮʽʢʘʚʣʝʥʽʩʪʴ. ɯʥʪʝʨʘʢʪʠʚʥʝ, ʽʛʨʦʚʝ ʥʘʚʯʘʥʥʷ AR ʤʦʞʝ ʤʘʪʠ 

ʟʥʘʯʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ. ʎʝ ʘʢʪʠʚʽʟʫʻ ʫʯʥʽʚ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʫʨʦʢʫ ʪʘ ʨʦʙʠʪʴ 

ʥʘʚʯʘʥʥʷ ʚʝʩʝʣʠʤ ʽ ʣʝʛʢʠʤ.  

ï ʉʧʽʚʧʨʘʮʷ. ɼʦʜʘʪʢʠ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʧʨʦʧʦʥʫʶʪʴ ʚʝʣʠʯʝʟʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʫʨʽʟʥʦʤʘʥʽʪʥʠʪʠ ʥʫʜʥʽ ʟʘʥʷʪʪʷ. ɯʥʪʝʨʘʢʪʠʚʥʽ ʫʨʦʢʠ 
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ʜʦʟʚʦʣʷʪʴ ʟʘʣʫʯʠʪʠ  ʚʩ̔ʭ ʫʯʥʽʚ ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʦʜʥʦʯʘʩʥʦ, ʩʧʨʠʷʶʪʴ 

ʚʜʦʩʢʦʥʘʣʝʥʥʶ ʥʘʚʠʯʦʢ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ.  

ï ʐʚʠʜʢʠʡ ʽ ʝʬʝʢʪʠʚʥʠʡ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ. AR ʚ ʦʩʚʽʪʽ ʜʦʧʦʤʘʛʘʻ 

ʜʦʩʷʛʘʪʠ ʢʨʘʱʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘʚʜʷʢʠ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʘ ʧʦʚʥʦʤʫ ʟʘʥʫʨʝʥʥʶ ʚ 

ʧʨʝʜʤʝʪ. ɿʦʙʨʘʞʝʥʥʷ ʚʘʨʪʝ ʪʠʩʷʯʽ ʩʣʽʚ! ʆʪʞʝ, ʟʘʤʽʩʪʴ ʪʦʛʦ, ʱʦʙ ʯʠʪʘʪʠ ʪʝʦʨʽʶ 

ʧʨʦ ʱʦʩʴ, ʮʝ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʥʘ ʚʣʘʩʥʽ ʦʯʽ, ʚ ʜʽʾ.  

ï ʇʨʘʢʪʠʯʥʝ ʥʘʚʯʘʥʥʷ. ʂʨʽʤ ʥʘʚʯʘʥʥʷ ʚ ʰʢʦʣʽ, ʚʠʢʦʨʠʩʪʘʥʥʷ AR 

ʪʘʢʦʞ ʤʦʞʝ ʦʪʨʠʤʘʪʠ ʟʥʘʯʥʫ ʢʦʨʠʩʪʴ ʚʽʜ ʧʨʦʬʝʩʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, 

ʪʦʯʥʝ ʚʽʜʪʚʦʨʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʫʤʦʚ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʦʧʘʥʫʚʘʪʠ ʧʨʘʢʪʠʯʥʠʤʠ 

ʥʘʚʠʯʢʘʤʠ, ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʧʝʚʥʦʾ ʨʦʙʦʪʠ.  

ï ɹʝʟʧʝʯʥʝ ʪʘ ʝʬʝʢʪʠʚʥʝ ʥʘʚʯʘʥʥʷ.  ʄʦʞʣʠʚʽʩʪʴ ʚʠʢʦʥʫʚʘʪʠ ʦʧʝʨʘʮʽʾ 

ʥʘ ʩʝʨʮʽ ʯʠ ʢʝʨʫʚʘʪʠ ʢʦʩʤʽʯʥʠʤ ʯʦʚʥʠʢʦʤ, ʥʝ ʥʘʨʘʞʘʶʯʠ ʥʘ ʥʝʙʝʟʧʝʢʫ ʽʥʰʠʭ 

ʣʶʜʝʡ ʽ ʥʝ ʨʠʟʠʢʫʶʯʠ ʟʘʚʜʘʪʠ ʟʙʠʪʢʽʚ ʫ ʤʽʣʴʡʦʥʠ ʜʦʣʘʨʽʚ, ʷʢʱʦ ʱʦʩʴ ʧʽʜʝ ʥʝ 

ʪʘʢ.  

ï ʋʥʽʚʝʨʩʘʣʴʥʽʩʪʴ. ɹʫʜʴ-ʪʦ ʥʘʚʯʘʣʴʥʽ ʽʛʨʠ ʜʣʷ ʜʠʪʷʯʦʛʦ ʩʘʜʢʘ ʯʠ 

ʥʘʚʯʘʥʥʷ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ, ʜʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ ʦʜʥʠʤ 

ʚʠʧʘʜʢʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʠ ʩʬʝʨʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʇʦʧʨʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʚʘʛ, ʻ ʧʝʚʥʽ ʧʨʦʙʣʝʤʠ, ʷʢʽ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ 

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ AR ʚ ʦʩʚʽʪʽ: 

ï ɺʽʜʩʫʪʥʽʩʪʴ ʥʝʦʙʭʽʜʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. ɼʝʷʢʠʤ ʚʠʢʣʘʜʘʯʘʤ ʤʦʞʝ ʙʫʪʠ 

ʩʢʣʘʜʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʮʽ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʧʨʘʢʪʠʮʽ, ʦʩʢʽʣʴʢʠ ʾʭ ʙʘʟʦʚʘ 

ʧʽʜʛʦʪʦʚʢʘ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʥʝʦʙʭʽʜʥʠʭ ʥʘʚʠʯʦʢ. ʊʽʣʴʢʠ ʥʘʡʙʽʣʴʰ ʧʨʦʛʨʝʩʠʚʥʽ 

ʚʯʠʪʝʣʽ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ ʛʦʪʦʚʽ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʦʜʘʪʢʠ 

ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚ ʦʩʚʽʪʽ. 

ï ɿʘʣʝʞʥʽʩʪʴ ʚʽʜ ʦʙʣʘʜʥʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ 

ʧʦʪʨʝʙʫʻ ʧʝʚʥʦʾ ʨʝʩʫʨʩʥʦʾ ʙʘʟʠ. ʅʘʧʨʠʢʣʘʜ, ʥʝ ʚʩʽ ʤʘʶʪʴ ʩʤʘʨʪʬʦʥʠ, ʦɦ ʟʜʘʪʥʽ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʜʦʜʘʪʢʠ AR. 

ɺʠʩʥʦʚʢʠ. ɼʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ ʤʦʞʝ ʩʪʘʪʠ ʧʨʦʨʠʚʦʤ ʫ ʪʨʘʜʠʮʽʡʥʽʡ 

ʦʩʚʽʪʥʽʡ ʩʠʩʪʝʤʽ, ʧʦʚʥʽʩʪʶ ʪʨʘʥʩʬʦʨʤʫʶʯʠ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ. ɿʘʛʘʣʦʤ ʮʝ ʪʘʢʦʞ 
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ʚʧʣʠʥʝ ʥʘ ʽʥʪʝʨʝʩ ʫʯʥʽʚ ʽ ʟʨʦʙʠʪʴ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʝʬʝʢʪʠʚʥʽʰʠʤ. ʂʨʽʤ ʪʦʛʦ, 

ʮʝ ʜʦʧʦʤʦʞʝ ʫʯʥʷʤ ʢʨʘʱʝ ʟʘʩʚʦʶʚʘʪʠ ʤʘʪʝʨʽʘʣ, ʱʦ ʟʥʘʯʥʦ ʧʦʣʝʛʰʠʪʴ 

ʥʘʚʯʘʥʥʷ, ʘ ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ ʧʨʠʚʝʨʥʫʪʴ ʢʦʣʦʩʘʣʴʥʫ ʫʚʘʛʫ, ʧʨʦʧʦʥʫʶʯʠ 

ʯʫʜʦʚʠʡ ʜʦʩʚʽʜ ʥʘʚʯʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʡ. 

ʇʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʨʦʟʨʦʙʣʝʥʥʷ ʰʣʷʭʽʚ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚ ʦʩʚʽʪʽ ʪʘ ʨʝʘʣʽʟʘʮʽʷ ʾʭ ʥʘ ʧʨʘʢʪʠʮʽ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ: 

1. Augmented reality in education: how to apply it to your edtech business. Using 
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ʩʘʡʪ. URL: https://easternpeak.com/blog/augmented-reality-in-education-the-hottest-

edtech-trend-and-how-to-apply-it-to-your-business/ 

2. Azuma, R. T.  A survey of augmented reality. Presence: Teleoperators and 

Virtual Environments. Malibu, CA. 1997. 6(4). 355 - 385. 

3. Hsiao, K.F., Chen, N.S., & Huang, S.Y. Learning while exercising for science 

education in augmented reality among adolescents. Interactive Learning 

Environments. 2010. 20(4). 331-349. doi: 10.1080/10494820.2010.486682. 

4. Stanford researchers release virtual reality simulation that transports users to 

ocean of the future. Impacting real-world behavior: ʚʝʙ-ʩʘʡʪ. URL: 
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FEATURES OF THE USE OF AUGMENTED REALITY TECHNOLOGY IN 

EDUCATION 

Abstract. In recent years, there has been a growing interest in the use of 

augmented reality (AR) to create unique educational environments. This work reveals 

the concept of augmented reality technology and considers the role of information 

technologies in the educational process. In addition, the article discusses future trends 

and visions, as well as opportunities for further research in augmented reality for 

educational institutions. 

Keywords: AR (augmented reality), VR (virtual reality), education, 

technologies. 



 

 

  

ɯʄɽʈʉʀɺʅɯ ʊɽʍʅʆʃʆɻɯɰ ɺ ʆʉɺɯʊɯ 117 
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ʃʠʪʚʠʥʦʚʘ ʉ. ɻ. 

ɯʥʩʪʠʪʫʪ ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʚʽʪʠ ʅɸʇʅ ʋʢʨʘʾʥʠ, 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɺʇʃʀɺ ɿʆɺʅɯʐʅɯʍ ʏʀʅʅʀʂɯɺ ʅɸ ʈʆɿʇʆɺʉʖɼɾɽʅʅʗ  

ʊɽʍʅʆʃʆɻɯɰ ɼʆʇʆɺʅɽʅʆɰ ʈɽɸʃʔʅʆʉʊɯ ɺ ʆʉɺɯʊɯ 

 

ɼʦʩʣʽʜʞʫʶʯʠ ʧʠʪʘʥʥʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ 

ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ (AR), ʚ ʩʠʩʪʝʤʫ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ ʤʠ ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ, ʱʦ 

ʮʝ ʜʦʚʛʦʪʨʠʚʘʣʠʡ ʧʨʦʮʝʩ ʥʘ ʷʢʠʡ ʤʘʶʪʴ ʚʧʣʠʚ ʥʝ ʪʽʣʴʢʠ ɯʂ-ʪʝʭʥʦʣʦʛʽʾ, ʘ ʡ ʽʥʰʽ 

ʟʦʚʥʽʰʥʽ ʯʠʥʥʠʢʠ: ʢʽʥʦʽʥʜʫʩʪʨʽʷ, ʙʽʟʥʝʩ, ʚʯʠʪʝʣʽ-ʥʦʚʘʪʦʨʠ, ʚʠʨʦʙʥʠʢʠ 

ʦʩʚʽʪʥʴʦʛʦ ʢʦʥʪʝʥʪʫ (ʈʠʩ. 1).  

 

 

ʈʠʩ. 1. ɿʦʚʥʽʰʥʽ ʯʠʥʥʠʢʠ ʚʧʣʠʚʫ ʥʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ AR 

 

ʂʽʥʦʽʥʜʫʩʪʨʽʷ. ʉʘʤʝ ʪʫʪ ʥʘʨʦʜʞʫʶʪʴʩʷ ʥʦʚʽ ʽʜʝʾ ʷʢ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʪʝʭʥʦʣʦʛʽʾ ʚʽʟʫʘʣʽʟʘʮʽʾ, ʪʘʢ ʽ ʚʧʣʠʚʫ ʥʘ ʛʣʷʜʘʯʘ ʨʽʟʥʠʤʠ ʽʥʥʦʚʘʮʽʡʥʠʤʠ 
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ʝʬʝʢʪʘʤʠ. ʇʦʪʽʤ ʨʦʟʨʦʙʣʝʥʘ ʪʝʭʥʦʣʦʛʽʷ ʧʨʝʟʝʥʪʫʻʪʴʩʷ ʥʘ ʚʠʩʪʘʚʢʘʭ ʨʽʟʥʦʛʦ 

ʨʽʚʥʷ ʪʘ ʧʽʜʭʦʧʣʶʻʪʴʩʷ ʙʽʟʥʝʩʦʚʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ (ʨʠʩ. 2).  

 

ʌʽʣʴʤ çʆʩʦʙʣʠʚʘ ʜʫʤʢʘè, 2002 ʨ. 

 

Smart Board ʚ ɿɿʉʆ, 2007 ʨ. 

ʈʠʩ. 2. ɺʽʜ ʽʜʝʾ ʜʦ ʦʩʚʽʪʥʴʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ 

 

ɹʽʟʥʝʩ. ʁʦʛʦ ʦʩʥʦʚʥʘ ʤʝʪʘ - ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʧʨʦʜʘʞʽʚ, ʷʢʠʭ ʚʦʥʠ ʜʦʩʷʛʘʶʪʴ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʢʣʘʤʠ, ʘ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ  ʮʝ ʥʝ ʪʽʣʴʢʠ ʙʘʥʝʨʠ, ʧʣʘʢʘʪʠ ʪʘ 

ʬʣʘʻʨʠ, ʘ ʡ ʥʦʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʟʦʢʨʝʤʘ ʜʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ (ʨʠʩ. 3). 

ʅʘʧʨʠʢʣʘʜ ʩʠʩʪʝʤʘ ʩʫʧʝʨʤʘʨʢʝʪʽʚ çɸʊɹè ʫ 2017 ʨʦʮʽ ʟʘʧʫʩʪʠʚ ʧʝʨʰʠʡ ʧʨʦʻʢʪ ʟ 

ʜʦʧʦʚʥʝʥʦʶ ʨʝʘʣʴʥʽʩʪʶ ʢʥʠʛʫ çɸʣ̔ʩʘ ʚ ʂʨʘʾʥʽ ʏʫʜʝʩè, ʘ ʫ 2022 ʨʦʮʽ ʫ ʩʧʽʚʧʨʘʮʽ 

ʟ NTI Loyalty ʪʘ ʟʘ ʧʽʜʪʨʠʤʢʠ ʄʽʞʥʘʨʦʜʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ UNICEF ʟʘʧʫʩʪʠʚ 

ʥʘʮʽʦʥʘʣʴʥʠʡ ʙʣʘʛʦʜʽʡʥʠʡ ʧʨʦʻʢʪ ʟ ʪʝʭʥʦʣʦʛʽʻʶ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ 

çɹʨʘʡʪʠè, ʱʦ ʚʢʣʶʯʘʻ ʥʠʟʢʫ ʢʘʨʪʦʢ ʟ 3D-ʛʝʨʦʷʤʠ1
. 

  

 
1 https://cutt.ly/bLKJv2v 
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ʂʥʠʛʘ çɸʣʽʩʘ ʚ ʢʨʘʾʥʽ ʯʫʜʝʩè, 2017 ʨ. ʂʘʨʪʢʠ çɹʨʘʡʪʠè, 2022 ʨ. 

ʈʠʩ. 3. ɹʽʟʥʝʩ-ʨʝʢʣʘʤʘ ʷʢ ʯʠʥʥʠʢ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ 

ʎʽ ʟʘʦʭʦʯʝʥʥʷ ʟ ʜʦʧʦʚʥʝʥʦʶ ʨʝʘʣʴʥʽʩʪʶ ʢʦʨʠʩʪʫʚʘʯʘʤ ʩʠʩʪʝʤʠ çɸʊɹè 

ʚʠʜʘʶʪʴ  ʷʢ ʧʦʜʘʨʫʥʢʠ ʟʘ ʧʦʢʫʧʢʠ. ʊʦʤʫ ʧʝʨʚʠʥʥʽ ʥʘʚʠʯʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʫʯʥʽ ʪʘ ʚʯʠʪʝʣʽ-ʥʦʚʘʪʦʨʠ ʤʦʞʫʪʴ ʦʪʨʠʤʫʚʘʪʠ ʩʘʤʝ ʯʝʨʝʟ ʨʦʟʚʠʪʦʢ 

ʨʝʢʣʘʤʠ ʚ ʙʽʟʥʝʩʽ. ʄʘʨʢʝʪʦʣʦʛʠ ʪʘ PR-ʤʝʥʝʜʞʝʨʠ ʦʨʽʻʥʪʫʶʪʴʩʷ ʥʘ ʤʦʣʦʜʴ 

ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʷʢʽ ʻ ʧʨʦʚʽʜʥʠʢʘʤʠ ʪʝʭʥʦʣʦʛʽʾ ʽ ʷʢʫ ʧʦʪʽʤ ʚ ʦʩʚʽʪʥʽʭ ʮʽʣʷʭ 

ʧʽʜʭʦʧʣʶʶʪʴ ʚʯʠʪʝʣʽ-ʥʦʚʘʪʦʨʠ. 

ɺʯʠʪʝʣʽ-ʥʦʚʘʪʦʨʠ. ʎʝ ʢʘʪʝʛʦʨʽʷ ʦʩʚʽʪʷʥ ʷʢʽ ʧʦʩʪʽʡʥʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʽ 

ʚʜʦʩʢʦʥʘʣʶʶʪʴ ʧʝʜʘʛʦʛʽʯʥʫ ʤʘʡʩʪʝʨʥʽʩʪʴ, ʟʦʢʨʝʤʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʦʚʽʪʥʽʭ 

ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ [1]. 

ɼʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʚʯʠʪʝʣʽʚ ʩʧʦʥʫʢʘʶʪʴ: ʘʪʝʩʪʘʮʽʷ, 

ʚʽʜʢʨʠʪʽ ʫʨʦʢʠ, ʦʪʨʠʤʘʥʥʷ ʟʚʘʥʥʷ, ʦʪʨʠʤʘʥʥʷ ʢʘʪʝʛʦʨʽʾ, ʫʯʘʩʪʴ ʫ ʢʦʥʢʫʨʩʽ 

çʋʯʠʪʝʣʴ ʨʦʢʫè ʪʘ ʽʥ. ʇʨʦʪʝ, ʚʯʠʪʝʣʽ-ʥʦʚʘʪʦʨʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʥʝʧʝʨʝʨʚʥʠʤ 

ʩʘʤʦʨʦʟʚʠʪʢʦʤ, ʞʘʛʦʶ ʜʦ ʦʧʘʥʫʚʘʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ ʮʠʬʨʦʚʠʭ.  

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʥʘʚʠʯʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʯʠʪʝʣʴ-ʥʦʚʘʪʦʨ 

ʘʢʪʠʚʥʦ ʙʝʨʝ ʫʯʘʩʪʴ ʚ ʩʝʤʽʥʘʨʘʭ, ʚʝʙʽʥʘʨʘʭ, ʪʨʝʥʽʥʛʘʭ, ʣʽʪʥʽʭ ʰʢʦʣʘʭ, 

ʩʘʤʦʩʪʽʡʥʦ ʦʧʘʥʦʚʫʻ ʜʠʩʪʘʥʮʽʡʥʽ ʢʫʨʩʠ (ʨʠʩ. 4).  

 

  

ʈʠʩ. 4. ʆʧʘʥʫʚʘʥʥʷ ʚʯʠʪʝʣʷʤʠ ʪʝʭʥʦʣʦʛʽʾ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʥʘ  

ʪʝʤʘʪʠʯʥʠʭ ʩʝʤʽʥʘʨʘʭ, 2020 ʨ. 
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ɼʘʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʪʝʛʨʘʮʽʷ ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ ʚ ʦʩʚʽʪʥʶ ʧʨʘʢʪʠʢʫ, ʪʦʙʪʦ 

ʘʧʨʦʙʘʮʽʷ ʪʝʭʥʦʣʦʛʽʾ ʚ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ ʪʘ ʧʦʧʫʣʷʨʠʟʘʮʽʷ ʧʝʜʘʛʦʛʽʯʥʦʾ 

ʤʘʡʩʪʝʨʥʦʩʪʽ ʩʝʨʝʜ ʢʦʣʝʛ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ, ʤʽʩʪʘ, ʨʝʛʽʦʥʫ ʪʘ ʽʥ. 

ʆʩʢʽʣʴʢʠ ʚʯʠʪʝʣʽ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ ʻ ʘʚʪʦʨʘʤʠ ʧʽʜʨʫʯʥʠʢʽʚ, ʧʦʩʽʙʥʠʢʽʚ, 

ʨʦʙʦʯʠʭ ʟʦʰʠʪʽʚ ʪʦ ʦʪʨʠʤʘʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʟʥʘʥʥʷ ʚʦʥʠ ʽʥʪʝʛʨʫʶʪʴ ʫ ʚʠʜʘʚʥʠʯʫ 

ʜʽʷʣʴʥʽʩʪʴ, ʩʧʽʚʧʨʘʮʶʶʯʠ ʟ ʚʠʨʦʙʥʠʢʘʤʠ ʦʩʚʽʪʥʴʦʛʦ ʢʦʥʪʝʥʪʫ. 

ɺʠʨʦʙʥʠʢʠ ʦʩʚʽʪʥʴʦʛʦ ʢʦʥʪʝʥʪʫ. ʉʘʤʝ ʮʝʡ ʯʠʥʥʠʢ ʚʧʣʠʚʘʻ ʥʘ 

ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʴʦʾ ʪʝʭʥʦʣʦʛʽʾ, ʟʦʢʨʝʤʘ ʜʦʧʦʚʥʝʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ ʚ ʦʩʚʽʪʥʶ ʧʨʘʢʪʠʢʫ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ.  

ʅʘ ʥʠʭ ʚʧʣʠʚʘʶʪʴ ʚʯʠʪʝʣʽ-ʥʦʚʘʪʦʨʠ, ʩʫʩʧʽʣʴʩʪʚʦ, ʚʠʤʦʛʠ ʜʦ ʦʩʚʽʪʥʴʦʛʦ 

ʢʦʥʪʝʥʪʫ, ʦʙʫʤʦʚʣʝʥʽ ʨʦʟʚʠʪʢʦʤ ʦʩʚʽʪʠ. ʂʨʽʤ ʪʦʛʦ, ʚʠʨʦʙʥʠʢʠ ʪʘʢʦʞ ʤʘʶʪʴ 

ʩʧʽʚʧʨʘʮʶʚʘʪʠ ʟ ɯʊ-ʢʦʤʧʘʥʽʷʤʠ, ʨʦʟʚʠʚʘʪʠʩʷ ʡ ʦʧʘʥʦʚʫʚʘʪʠ ʥʦʚʽ ʮʠʬʨʦʚʽ 

ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʢʦʥʪʝʥʪʫ ʽ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʅʘʧʨʠʢʣʘʜ, ʚʠʜʘʚʥʠʮʪʚʦ çʈʘʥʦʢè ʨʦʟʨʦʙʠʣʦ ʩʝʨʽʶ ʢʥʠʛ çʄʦʷ ʪʚʦʨʯʘ 

ʝʥʮʠʢʣʦʧʝʜʽʷè2 ʟ ʜʦʧʦʚʥʝʥʦʶ ʨʝʘʣʴʥʽʩʪʶ  ʷʢʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʥʘ ʫʨʦʢʘʭ 

ʪʨʫʜʦʚʦʛʦ ʥʘʚʯʘʥʥʷ ʽ ʟʽʙʨʘʪʠ 3D-ʤʦʜʝʣʽ ʘʙʦ ʢʦʥʩʪʨʫʢʪʦʨ LEGO ʟ AR ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʭ ʟʜʽʙʥʦʩʪʝʡ ʫʯʥʽʚ ʥʘ STEM-ʫʨʦʢʘʭ (ʨʠʩ. 5) [6]. 

 

 
ʂʦʥʩʪʨʫʢʪʦʨ ʽ ʢʥʠʛʘ ʟ ʜʦʧʦʚʥʝʥʦʶ 

ʨʝʘʣʴʥʽʩʪʶ 

 
ʂʦʥʩʪʨʫʢʪʦʨ LEGO ʟ ʜʦʧʦʚʥʝʥʦʶ 

ʨʝʘʣʴʥʽʩʪʶ 

ʈʠʩ. 5. ʂʦʥʩʪʨʫʢʪʦʨʠ ʟ ʜʦʧʦʚʥʝʥʦʶ ʨʝʘʣʴʥʽʩʪʶ 

 
2 https://cutt.ly/oLHKJiX 
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ɼʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʮʴʦʛʦ ʯʠʥʥʠʢʘ ʧʦʪʨʽʙʥʦ ʚʽʜʥʝʩʪʠ ʙʽʟʥʝʩʦʚʫ ʩʢʣʘʜʦʚʫ. 

ʂʨʽʤ ʥʘʧʨʷʤʫ ʦʩʚʽʪʠ ʚʦʥʠ ʦʨʽʻʥʪʫʶʪʴʩʷ ʥʘ ʰʠʨʦʢʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ ʩʚʦʻʾ 

ʧʨʦʜʫʢʮʽʾ, ʷʢʠʡ ʻ ʧʨʽʦʨʠʪʝʪʥʠʤ. 

ʉʘʤʝ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʧʽʜʽʡʤʘʻʪʴʩʷ ʧʠʪʘʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʥʴʦʛʦ ʢʦʥʪʝʥʪʫ ʟ 

ʜʦʧʦʚʥʝʥʦʶ ʨʝʘʣʴʥʽʩʪʶ. ʗʢʽʩʪʴ ʪʘʢʦʛʦ ʢʦʥʪʝʥʪʫ ʤʘʻ ʚʠʟʥʘʯʘʪʠʩʷ ʟʘ ʢʨʠʪʝʨʽʷʤʠ, 

ʱʦ ʚʨʘʭʦʚʫʶʪʴ: ʚʽʢʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʫʯʥʽʚ, ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘʚʯʘʣʴʥʠʤ ʧʨʦʛʨʘʤʘʤ, 

ʤʘʶʪʴ ʢʦʨʝʢʪʥʫ ʣʦʛʽʯʥʫ ʘʥʽʤʘʮʽʶ, 3D-ʤʦʜʝʣʽ ʞʠʚʦʾ ʪʘ ʥʝʞʠʚʦʾ ʧʨʠʨʦʜʠ, ʻ 

ʘʥʘʣʦʛʘʤʠ ʨʝʘʣʴʥʠʭ ʦʙô̒ ʢʪʽʚ, ʤʘʶʪʴ ʯʽʪʢʽ ʟʦʙʨʘʞʝʥʥʷ ʪʘ ʥʝʘʛʨʝʩʠʚʥʝ 

ʟʘʙʘʨʚʣʝʥʥʷ, ʽʥʥʦʚʘʮʽʡʥʠʡ ʜʠʟʘʡʥ ʪʘ ʚʢʣʶʯʘʶʪʴ ʪʝʩʪʠ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ 

ʬʦʨʤʫʚʘʣʴʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ [2], [3].  

ɺʠʩʥʦʚʢʠ. ʅʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚ ʦʩʚʽʪʥʶ ʧʨʘʢʪʠʢʫ 

ʚʧʣʠʚʘʶʪʴ ʟʦʚʥʽʰʥʽ ʯʠʥʥʠʢʠ, ʚʽʜ ʷʢʠʭ ʟʘʣʝʞʠʪʴ ʰʚʠʜʢʽʩʪʴ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʾ. ɺʽʜ ʽʜʝʾ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʦʩʚʽʪʽ ʪʝʭʥʦʣʦʛʽʷ ʧʨʦʭʦʜʠʪʴ ʟʥʘʯʥʠʡ 

ʰʣʷʭ: ʩʪʚʦʨʝʥʥʷ, ʨʦʟʚʠʪʦʢ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ, ʘʜʘʧʪʘʮʽʷ. ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʚʧʨʦʚʘʜʞʝʥʥʽ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚʽʜʽʛʨʘʶʪʴ ʚʯʠʪʝʣʽ-ʥʦʚʘʪʦʨʠ, ʷʢʽ ʷʢ 

ʧʨʦʚʽʜʥʠʢʠ ʥʦʚʦʛʦ, ʦʩʫʯʘʩʥʶʶʪʴ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ, ʨʦʙʣʷʪʴ ʡʦʛʦ ʮʽʢʘʚʠʤ ʜʣʷ 

ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʫʯʥʽʚ. ʉʘʤʝ ʚʦʥʠ ʘʜʘʧʪʫʶʪʴ ʪʘ ʽʥʪʝʛʨʫʶʪʴ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʚ 

ʦʩʚʽʪʥʶ ʧʨʘʢʪʠʢʫ. 

ʇʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʪʨʝʙʫʶʪʴ ʧʠʪʘʥʥʷ ʚʧʣʠʚʫ ʜʦʧʦʚʥʝʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ ʥʘ ʷʢʽʩʪʴ ʥʘʚʯʘʥʥʷ. 
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INFLUENCE OF EXTERNAL FACTORS ON DISTRIBUTION  

TECHNOLOGIES OF AUGMENTED REALITY IN EDUCATION  

Abstract. Investigating the issue of introducing innovative technologies, in 

particular augmented reality (AR), into the education system of Ukraine, we came to 

the conclusion that this is a long-term process that is influenced not only by AR 

technologies, but also by other external factors: the film industry, business, 

innovative teachers, manufacturers of educational content and etc. We have 
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concluded that the implementation of augmented reality in educational practice is 

influenced by external factors, which depend on the speed of the technology's spread. 

Keywords: augmented reality, educational practice, innovative technologies, external 

factors. 

 

ʋɼʂ 378.(4:6):377.8]+372.851]:004 

ʃʠʪʚʠʥʦʚʘ ʉ.ɻ., ʃʠʪʚʠʥʦʚ ɹ.ʖ., 

ɯʥʩʪʠʪʫʪ ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʚʽʪʠ ʅɸʇʅ ʋʢʨʘʾʥʠ, 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɽʊɸʇʀ ɺʇʈʆɺɸɼɾɽʅʅʗ ɺɯʈʊʋɸʃʔʅʆɰ ʈɽɸʃʔʅʆʉʊɯ  

ɺ ʆʉɺɯʊʅɯʁ ʇʈʆʎɽʉ 

ɸʥʘʣʽʟʫʶʯʠ ʩʪʘʥ ʦʩʚ̔ʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ʫʤʦʚʘʭ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʾ ʧʘʥʜʝʤʽʾ 

COVID-19 ʪʘ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫʯʥʽ ʛʦʪʦʚʽ ʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚ ʦʩʚʽʪʥʴʦʤʫ 

ʧʨʦʮʝʩʽ [3]. ʈʘʟʦʤ ʟ ʪʠʤ, ʚʠʷʚʣʝʥʦ ʥʠʟʢʫ ʧʨʦʙʣʝʤ, ʟʦʢʨʝʤʘ ʚʽʜʩʫʪʥʽʩʪʴ 

ʮʠʬʨʦʚʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʢʦʥʪʝʥʪʫ ʜʣʷ ʟʘʢʣʘʜʽʚ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ, ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚ ʦʩʚʽʪʥʽʡ ʧʨʘʢʪʠʮʽ.  

ʅʝ ʩʝʢʨʝʪ, ʱʦ ʚʯʠʪʝʣʽ ʩʢʦʨʠʩʪʘʣʠʩʷ ʤʝʨʝʞʝʶ ʽʥʪʝʨʥʝʪ ʜʣʷ ʧʦʰʫʢʫ ʬʦʪʦ, 

ʚʽʜʝʦ, ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʟʤʽʩʪʫ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʨʦʢʫ ʚ ʧʨʦʮʝʩʽ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ 99% 

ʫʯʥʽʚ ʤʘʶʪʴ ʜʦʩʪʫʧ ʜʦ ʩʫʯʘʩʥʠʭ ʛʘʜʞʝʪʽʚ (ʩʤʘʨʪʬʦʥʠ, ʧʣʘʥʰʝʪʠ, ʧʝʨʩʦʥʘʣʴʥʽ 

ʢʦʤʧôʁ ʪʝʨʠ, ʥʦʫʪʙʫʢʠ) ʡ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʾʭ ʱʦʜʥʷ ʧʠʪʘʥʥʷ ʥʘʩʠʯʝʥʥʷ 

ʟʘʢʣʘʜʽʚ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʮʠʬʨʦʚʠʤ ʦʩʚʽʪʥʽʤ ʢʦʥʪʝʥʪʦʤ ʟʘʣʠʰʘʻʪʴʩʷ 

ʘʢʪʫʘʣʴʥʠʤ ʽ ʛʦʩʪʨʠʤ. 

ʈʦʟʚô̫ ʟʫʚʘʪʠ ʧʠʪʘʥʥʷ ʮʠʬʨʦʚʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʢʦʥʪʝʥʪʫ ʨʦʟʧʦʯʘʣʠ ʦʢʨʝʤʽ 

ɯʊ-ʢʦʤʧʘʥʽʾ ʋʢʨʘʾʥʠ, ʟʦʢʨʝʤʘ ʂʅʇ çʆʩʚʽʪʥʷ ʘʛʝʥʮʽʷ ʤʽʩʪʘ ʂʠʻʚʘè, ʷʢʘ ʚʟʷʣʘ 

ʢʫʨʩ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʘ ʩʘʤʝ: ʨʦʟʨʦʙʣʝʥʦ ʝʣʝʢʪʨʦʥʥʠʡ 

ʜʦʜʘʪʦʢ - ʚʽʨʪʫʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ (ʣʘʙʦʨʘʪʦʨʽʶ ʚ ʩʪʠʣʽ Sci-fi  ï ʥʘʫʢʦʚʦʾ 
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ʬʘʥʪʘʩʪʠʢʠ) ʟ ʤʝʪʦʶ ʚʠʚʯʝʥʥʷ ʧʨʝʜʤʝʪʽʚ ʧʨʠʨʦʜʥʠʯʦʛʦ ʮʠʢʣʫ ʜʣʷ 8-11 ʢʣʘʩʽʚ 

çBookVARè ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ 160 ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟ ʬʽʟʠʢʠ ʟʘ 

ʤʦʜʝʣʴʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ ʜʣʷ 8, 9, 10 ʪʘ 11 ʢʣʘʩʽʚ. 

ʋʧʨʦʚʘʜʞʝʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʤʘʻ ʟʜʽʡʩʥʶʚʘʪʠʩʷ 

ʫ ʰʽʩʪʴ ʝʪʘʧʽʚ (ʨʠʩ. 1). 

  

ʈʠʩ. 1. ɽʪʘʧʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚ ʦʩʚʽʪʥʶ ʧʨʘʢʪʠʢʫ 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʴʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ 

ʥʝʦʙʭʽʜʥʦ ʧʨʠʜʙʘʪʠ ʩʧʝʮʽʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʘ ʩʘʤʝ: ʦʢʫʣʷʨʠ ʚʽʨʪʫʘʣʴʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ ʘʙʦ ʰʦʣʦʤ. ɼʣʷ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ ʤʽʩʪʘ ʂʠʻʚʘ ʙʫʣʦ ʟʘʢʫʧʣʝʥʦ Oculus 

Quest 2 (ʨʠʩ. 2). 

 

 

 

ʈʠʩ. 2. ʆʢʫʣʷʨʠ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ Oculus Quest 2 

ʅʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʦʢʫʣʷʨʽʚ/ʰʦʣʦʤʫ.  

ʂʦʨʠʩʪʫʚʘʯʝʚʽ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʥʠʟʢʫ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʥʘʣʘʰʪʫʚʘʥʴ: 

ʚʩʪʘʥʦʚʠʪʠ ʧʦʣʦʞʝʥʥʷ ʣʽʥʟ (ʚʨʘʭʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʜʣʷ ʫʯʥʽʚ ʷʢʽ 

ʥʦʩʽʪʴ ʦʢʫʣʷʨʠ ï ʟʘʤʽʥʠʪʠ ʚʥʫʪʨʽʰʥʽ ʚʢʣʘʜʢʠ), ʟʘʬʽʢʩʫʚʘʪʠ ʣʘʥʮʶʞʢʠ ʟʘ 
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ʦʙô̒ ʤʦʤ ʛʦʣʦʚʠ, ʚʠʩʪʘʚʠʪʠ ʨʽʚʝʥʴ ʛʫʯʥʦʩʪʽ ʟʚʫʢʫ. ʆʩʢʽʣʴʢʠ ʦʢʫʣʷʨʠ/ʰʦʣʦʤ 

ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʝʢʽʣʴʢʘ ʫʯʥʽʚ, ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʛʽʛʽʻʥʽʯʥʠʭ 

ʟʘʭʦʜʽʚ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʥʪʠʩʝʧʪʠʯʥʽ ʟʘʩʦʙʠ. 

ʅʘ ʪʨʝʪʴʦʤʫ ʝʪʘʧʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʦʢʫʣʷʨʽʚ/ʰʦʣʦʤʫ. 

ɿʘʚʘʥʪʘʞʝʥʥʷ ʤʦʙʽʣʴʥʦʛʦ ʜʦʜʘʪʢʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʝʤ ʩʘʤʦʩʪʽʡʥʦ ʟ̔ 

ʟʘʩʪʦʩʫʥʢʽʚ Play Market ʘʙʦ App Store. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʚʚʽʤʢʥʫʪʠ 

ʛʝʦʣʦʢʘʮʽʶ ʪʘ ʟʘʨʝʻʩʪʨʫʚʘʪʠʩʷ, ʷʢ ʥʦʚʠʡ ʢʦʨʠʩʪʫʚʘʯ. ʅʘʧʨʠʢʣʘʜ ʚʠʢʦʨʠʩʪʘʚʰʠ 

ʦʙʣʽʢʦʚʠʡ ʟʘʧʠʩ Facebook ʽ ʢʨʦʢ ʟʘ ʢʨʦʢʦʤ ʚʠʢʦʥʘʪʠ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʨʦʬʽʣʶ: 

ʚʚʝʩʪʠ ʽʤôʷ, ʩʪʚʦʨʠʪʠ PIN-ʢʦʜ, ʧʽʜ'ʻʜʥʘʪʠʩʷ ʜʦ ʤʝʨʝʞʽ Wi-Fi (ʨʠʩ. 3). 

   

ʈʠʩ. 3. ʅʘʣʘʰʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

 

ʆʙʨʘʚʰʠ ʤʦʜʝʣʴ ʦʢʫʣʷʨʽʚ/ʰʦʣʦʤʫ (Oculus Quest 2) ʥʝʦʙʭʽʜʥʦ ʚʚʝʩʪʠ ʢʦʜ 

ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʚôʷʟʢʫ. ʂʦʜ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʚ ʦʢʫʣʷʨʘʭ ʘʙʦ 

ʩʠʥʭʨʦʥʽʟʫʻʪʴʩʷ ʩʘʤʦʩʪʽʡʥʦ (ʨʠʩ. 4). ʇʽʜ ʯʘʩ ʧʝʨʰʦʛʦ ʧʽʜʢʣʶʯʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʦʥʦʚʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦ ʦʩʪʘʥʥʴʦʾ ʚʝʨʩʽʾ.  
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ʈʠʩ. 4. ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʚôʷʟʢʫ 

 

ʅʘ ʯʝʪʚʝʨʪʦʤʫ ʝʪʘʧʽ ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʤʦʙʽʣʴʥʠʡ ʜʦʜʘʪʦʢ ʟ 

ʧʨʝʜʤʝʪʘ. 

ɿʘʚʘʥʪʘʞʝʥʥʷ ʤʦʙʽʣʴʥʦʛʦ ʜʦʜʘʪʢʘ BookVAR Physics ʜʣʷ 8-11 ʢʣʘʩʽʚ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʄʘʛʘʟʠʥʫ. ɼʣʷ ʮʴʦʛʦ ʚ ʨʷʜʢʫ ʧʦʰʫʢʫ  ʚʚʝʩʪʠ ʢʣʶʯʦʚʽ ʩʣʦʚʘ 

BookVAR Physics (ʚʢʘʟʘʚʰʠ, ʥʘʧʨʠʢʣʘʜ, ʢʣʘʩ 8), ʧʝʨʝʛʣʷʥʫʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ 

ʜʦʜʘʪʢʠ ʚ ʨʷʜʢʫ App Lab ʽ ʟʜʽʡʩʥʠʪʠ ʟʘʚʘʥʪʘʞʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ (ʨʠʩ. 5). 

ʅʘ ʧô̫ ʪʦʤʫ ʝʪʘʧʽ ʧʨʦʚʦʜʠʪʴʩʷ ʦʟʥʘʡʦʤʣʝʥʥʽ ʟ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ 

ʽ ʪʨʝʥʫʚʘʥʥʷ. 

ʎʝʡ ʝʪʘʧ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ 

ʥʘʚʽʛʘʮʽʻʶ, ʬʫʥʢʮʽʷʤʠ, ʦʩʥʦʚʥʠʤʠ ʪʘ ʜʦʧʦʤʽʞʥʠʤʠ ʨʝʞʠʤʘʤʠ ʨʦʙʦʪʠ ʚ 

ʚʽʨʪʫʘʣʴʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ. ʂʦʞʥʦʤʫ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʥʝʦʙʭʽʜʥʦ ʧʨʦʡʪʠ ʚʩʪʫʧʥʝ 

ʪʨʝʥʫʚʘʥʥ,̫ ʱʦʙ ʟʨʦʟʫʤʽʪʠ ʧʦʨʷʜʦʢ ʜʽʡ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʝʢʩʧʝʨʠʤʝʥʪʽʚ.   
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 ʈʠʩ. 5. ʇʦʰʫʢ ʽ ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

 

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʥʝʦʙʭʽʜʥʦ ʧʨʠʜʽʣʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʤʘʥʽʧʫʣʷʪʦʨʽʚ - 

ʥʝʦʙʭʽʜʥʦ ʥʘʚʯʠʪʠʩʷ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʥʠʤʠ, ʟʨʦʟʫʤʽʪʠ ʣʦʛʽʢʫ ʜʦʙʦʨʫ ʬʫʥʢʮʽʡ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ. ʊʘʢʦʞ ʙʘʞʘʥʦ ʾʭ ʧʦʤʽʪʠʪʠ ʧʦʟʥʘʯʢʘʤʠ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʦʥʢʨʝʪʥʠʤ ʦʢʫʣʷʨʘʤ, ʥʘʧʨʠʢʣʘʜ, ʥʦʤʝʨ.   

ʐʦʩʪʠʡ ʝʪʘʧ. ɺʯʠʪʝʣʴ ʨʦʟʨʦʙʣʶʻ ʽʥʩʪʨʫʢʮʽʾ ʱʦʜʦ ʧʨʦʚʝʜʝʥʥʷ 

ʧʨʘʢʪʠʯʥʠʭ ʘʙʦ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ. ʎʝ 

ʤʦʞʫʪʴ ʙʫʪʠ ʢʘʨʪʢʠ ʚ ʷʢʠʭ ʟʘʟʥʘʯʝʥʦ ʤʝʪʫ, ʟʘʚʜʘʥʥʷ, ʭʽʜ ʚʠʢʦʥʘʥʥʷ ʪʘ ʷʢʠʤ 

ʯʠʥʦʤ ʤʘʶʪʴ ʙʫʪʠ ʦʧʠʩʘʥʽ ʘʙʦ ʧʨʝʟʝʥʪʦʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ. 

ɺʯʠʪʝʣʶ ʙʘʞʘʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʤʝʪʦʜʦʣʦʛʽʶ ʧʨʦʚʝʜʝʥʥʷ ʫʨʦʢʫ, ʘ ʩʘʤʝ 

ʧʝʨʝʚʽʨʷʪʠ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ, ʜʦʙʠʨʘʪʠ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ, ʬʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ 

ʥʘʚʯʘʥʥʷ, ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʪʘ ʽʥ. [2]. 

ɺʠʩʥʦʚʢʠ ʽ ʧʦʜʘʣʴʰʽ ʥʘʧʨʷʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴ ʫ 

ʩʠʩʪʝʤʽ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʨʽʚʥʽ ʘʧʨʦʙʘʮʽʾ ï ʥʝ 

ʤʘʻ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʠʭ ʫʧʨʦʚʘʜʞʝʥʴ ʚ ʦʩʚʽʪʥʶ ʧʨʘʢʪʠʢʫ. ʇʨʦʪʝ ʨʝʟʫʣʴʪʘʪʠ 

ʦʢʨʝʤʠʭ ʧʨʦʻʢʪʽʚ, ʧʨʘʢʪʠʯʥʘ ʨʝʘʣʽʟʘʮʽʷ ʦʢʨʝʤʠʭ ʘʩʧʝʢʪʽʚ ʚʯʠʪʝʣʷʤʠ-

ʥʦʚʘʪʦʨʘʤʠ ʜʘʶʪʴ ʥʘʜʽʶ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 
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ʷʢʦʩʪʽ ʦʩʚʽʪʠ, ʨʦʟʫʤʽʥʥʷ ʫʯʥʷʤʠ ʚʟʘʻʤʦʟʚô̫ ʟʢʽʚ ʚ ʧʨʠʨʦʜʽ, ʧʦʛʣʠʙʣʝʥʥʷ ʟʥʘʥʴ ʟ 

ʦʢʨʝʤʠʭ ʪʝʤ ʧʨʝʜʤʝʪʽʚ ʽ ʟʘʥʫʨʝʥʥʷ ʚ ʨʽʟʥʽ ʛʘʣʫʟʽ ʥʘʫʢʠ ʪʘ ʬʦʨʤʫʚʘʥʥʷ 

ʚʠʧʫʩʢʥʠʢʽʚ ʷʢʽ ʫʩʚʽʜʦʤʣʶʶʪʴ ʩʚʽʡ ʚʠʙʽʨ ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʾ. 

ɽʪʘʧʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʟʨʦʟʫʤʽʣʽ ʚʯʠʪʝʣʷʤ ʽ ʥʝ 

ʚʠʢʣʠʢʘʶʪʴ ʥʝʛʘʪʠʚʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʥʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ. ʇʨʦʪʝ ʻ ʪʘʢʽ ʧʨʦʮʝʜʫʨʠ, 

ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʜʦʧʦʤʦʛʠ ʩʠʩʪʝʤʥʠʭ ʘʜʤʽʥʽʩʪʨʘʪʦʨʽʚ ʘʙʦ ʨʦʟʨʦʙʥʠʢʽʚ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʪʦʤʫ ʪʽʩʥʠʡ ʟʚô̫ ʟʦʢ ʽ ʚʟʘʻʤʦʜʽʷ ʤʘʶʪʴ ʙʫʪʠ 

ʥʘʣʘʛʦʜʞʝʥʽ ʷʢ ʯʝʨʝʟ ʩʠʩʪʝʤʫ CALL-ʮʝʥʪʨʽʚ, ʪʘʢ ʽ ʫ ʚʠʛʣʷʜʽ ʥʘʚʯʘʥʥʷ, 

ʪʨʝʥʽʥʛʽʚ.  

ʇʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʪʨʝʙʫʻ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʷʢʦʩʪʽ ʥʘʚʯʘʥʥʷ ʫ 

ʧʨʦʮʝʩʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚ ʫʤʦʚʘʭ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ɹʠʢʦʚ ɺ.ʖ., ʃʠʪʚʠʥʦʚʘ ʉ.ɻ.  ɺʽʨʪʫʘʣʴʥʘ ʪʘ ʜʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ ʚ 

ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʷʢ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʧʝʜʘʛʦʛʘ-ʣʽʜʝʨʘ. ʃʽʜʝʨʠ 

ʍʍɯ ʩʪʦʣʽʪʪʷ. ʌʦʨʤʫʚʘʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ ʭʘʨʠʟʤʘʪʠʯʥʦʛʦ ʣʽʜʝʨʘ ʥʘ ʦʩʥʦʚʽ 

ʛʫʤʘʥʽʪʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʩʦʮʽʘʣʴʥʠʤʠ ʩʠʩʪʝʤʘʤʠ: ʄʘʪʝʨʽʘʣʠ V 

ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 28-29 ʞʦʚʪʥʷ 2021 ʨ.   / ʟʘ ʟʘʛ, 

ʨʝʜ, ʈʦʤʘʥʦʚʩʴʢʦʛʦ ʆ.ɻ. ï ʍ.: ʌʆʇ ɹʨʦʚʽʥ ʆ.ɺ., 2021. 152  ʩ. 

2. ʃʠʪʚʠʥʦʚʘ ʉ.ɻ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ ʽ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚ 

STEM ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ: ʤʝʪʦʜʠʯʥʽ ʘʩʧʝʢʪʠ. ɺʩʝʫʢʨʘʾʥʩʴʢʘ 

ʚʝʙʢʦʥʬʝʨʝʥʮʽʷ çʊʝʦʨʽʷ ʽ ʧʨʘʢʪʠʢʘ ʮʠʬʨʦʚʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʩʫʯʘʩʥʠʭ ʟʘʢʣʘʜʘʭ 

ʦʩʚʽʪʠ:  ʟʙʽʨʥʠʢ ʤʘʪʝʨʽʘʣʽʚè, ɺʽʥʥʠʮʷ: ɺɼʇʋ ʽʤʝʥʽ ʄʠʭʘʡʣʘ ʂʦʮʶʙʠʥʩʴʢʦʛʦ, 

2022 ʨ. URL: https://lib.iitta.gov.ua/id/eprint/731324 

3. ʃʠʪʚʠʥʦʚʘ ʉ.ɻ. ɻʦʪʦʚʥʽʩʪʴ ʫʯʥʽʚ ʟʘʢʣʘʜʽʚ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ. ʇʝʨʩʧʝʢʪʠʚʠ ʪʘ 

https://lib.iitta.gov.ua/id/eprint/731324
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ʽʥʥʦʚʘʮʽʾ ʥʘʫʢʠ. (ʉʝʨʽʷ çʇʝʜʘʛʦʛʽʢʘè, ʉʝʨʽʷ çʇʩʠʭʦʣʦʛʽʷè, ʉʝʨʽʷ çʄʝʜʠʮʠʥʘè), 

2022. ˉ 4(9). C. 218-230. https://doi.org/10.52058/2786-4952-2022-4(9) 

4. ʉʦʨʦʢʦ ʅ.ɺ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʦʧʦʚʥʝʥʦʾ ʽ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʝʡ ʜʣʷ 

ʧʽʜʪʨʠʤʢʠ STEAM-ʦʩʚʽʪʠ In: ɿʚʽʪʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 

ɯʥʩʪʠʪʫʪʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʅɸʇʅ ʋʢʨʘʾʥʠ : 

ʤʘʪʝʨʽʘʣʠ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ (11 ʣʶʪʦʛʦ 2021 ʨ., ʤ. ʂʠʾʚ) 

ɯʥʩʪʠʪʫʪ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʅɸʇʅ ʋʢʨʘʾʥʠ, ʤ. ʂʠʾʚ, 

ʋʢʨʘʾʥʘ, ʉ. 82-84.URL: https://lib.iitta.gov.ua/id/eprint/728393 

5. Kiv A. E., Shyshkina M. P., Semerikov S. O., Striuk A. M., & Yechkalo Y.V. 

AREdu 2019 ï How augmented reality transforms to augmented learning. Proc. of 

the 2nd International Workshop  Augmented Reality in  Education, 2019. Vol. 2547. 

Pp. 1-12. URL: http://ceur-ws.org/Vol-2547/paper00.pdf  

 

 

ʋɼʂ 004.738 

ʄʘʣʠʮʴʢʘ ɯ. ɼ.,  

ɯʥʩʪʠʪʫʪ ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʚʽʪʠ ʅɸʇʅ ʋʢʨʘʾʥʠ, 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ɯʄɽʈʉʀɺʅɯ ʊɽʍʅʆʃʆɻɯɰ ɺ ʇɽʈʉʆʅɸʃɯɿʆɺɸʅʆʄʋ ʅɸɺʏɸʅʅɯ 

 

ʎʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʜʝʩʷʪʠʣʽʪʪʷʤʠ ʬʦʨʤʫʚʘʣʠ ʝʚʦʣʶʮʽʶ ʦʩʚʽʪʠ. ʅʘ 

ʧʦʯʘʪʢʫ 2000-ʭ ʟôʷʚʠʣʠʩʷ ʢʦʤʧôʶʪʝʨʥʽ ʤʝʨʝʞʽ  ʜʣʷ ʩʧʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ, 

ʥʝʟʘʙʘʨʦʤ ʙʫʣʦ ʚʧʨʦʚʘʜʞʝʥʦ ʦʥʣʘʡʥ-ʮʠʬʨʦʚʝ ʥʘʚʯʘʥʥʷ, ʷʢʝ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʪʘʢʽ ʧʣʘʪʬʦʨʤʠ, ʷʢ Coursera, Udemy ʪʘ ʽʥʰʽ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʚʝʜʝʥʽ ʟʘʨʫʙʽʞʥʠʤʠ ʚʯʝʥʠʤʠ ʜʦʚʝʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʫ ʥʘʚʯʘʥʥʽ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʽʚ, ʦʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ STEM ʦʩʚʽʪʠ [1]. 

ɯʥʥʦʚʘʮʽʡʥʽ ʧʽʜʭʦʜʠ ʚʧʨʦʚʘʜʞʝʥʥʷ VR, AR, MR ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʫʯʥʷ, 

ʩʧʨʠʯʠʥʠʣʠ ʩʪʚʦʨʝʥʥʷ ʩʫʯʘʩʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʩʧʨʷʤʦʚʘʥʦʛʦ ʥʘ 

https://doi.org/10.52058/2786-4952-2022-4(9)
https://lib.iitta.gov.ua/id/eprint/728393


 

 

  

ɯʄɽʈʉʀɺʅɯ ʊɽʍʅʆʃʆɻɯɰ ɺ ʆʉɺɯʊɯ 130 

 

ʫʩʧʽʰʥʽʩʪʴ ʚʠʚʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʽʜʚʠʱʝʥʥʷ ʤʦʪʠʚʘʮʽʾ ʫʯʥʷ ʜʦ 

ʦʧʘʥʫʚʘʥʥʷ ʥʦʚʠʤʠ ʟʥʘʥʥʷʤʠ, ʽʥʬʦʨʤʘʮʽʻʶ, ʢʨʠʪʠʯʥʦʤʫ ʤʠʩʣʝʥʥʶ. 

ʉʧʨʘʚʞʥʽʡ ʧʦʪʝʥʮʽʘʣ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, 

ʧʦʣʷʛʘʻ ʚ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ. 

ʇʝʨʝʭʽʜ ʜʦ ʧʝʜʘʛʦʛʽʯʥʠʭ ʟʘʩʦʙʽʚ ʘʢʪʠʚʥʦʛʦ ʟʘʣʫʯʝʥʥʷ ʫʯʥʽʚ 

ʦʙʫʤʦʚʣʝʥʠʡ ʟʥʘʥʥʷʤ ʧʨʦ ʪʝ, ʱʦ ʘʢʪʠʚʥʝ ʟʘʣʫʯʝʥʥʷ ʧʨʦʧʦʥʫʻ ʟʥʘʯʥʽ 

ʧʝʨʝʚʘʛʠ ʧʦʨʽʚʥʷʥʦ ʟ ʧʘʩʠʚʥʠʤ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤ, ʬʦʨʤʫʶʯʠ ʥʦʚʽ ʤʝʪʦʜʠʢʠ 

ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʜʦʩʚʽʜʽ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʽ 

ʟʜʝʙʽʣʴʰʦʛʦ ʟʦʩʝʨʝʜʞʝʥʦ ʥʘ ʪʦʤʫ, ʱʦʙ ʟʨʦʙʠʪʠ ʽʥʬʦʨʤʘʮʽʶ ʙʽʣʴʰ 

ʜʦʩʪʫʧʥʦʶ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʦʶ. ɿʘʚʜʷʢʠ ʽʥʥʦʚʘʮʽʡʥʦʤʫ, ʙʽʣʴʰ 

ʥʘʪʫʨʘʣʽʩʪʠʯʥʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʥʶ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʟʥʠʞʝʥʥʶ ʢʦʛʥʽʪʠʚʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʫʯʥʷ VR ʟʥʘʯʥʦ ʩʧʨʠʷʻ ʧʦʢʨʘʱʝʥʥʶ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ. ɿ 

ʦʛʣʷʜʫ ʥʘ ʮʝ, ʚʠʢʣʘʜʘʥʥʷ ʤʘʻ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʩʫʯʘʩʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʧʝʨʝʭʦʜʠʪʠ ʚʽʜ ʘʙʩʪʨʘʢʪʥʠʭ  2D ʜʦ ʧʨʘʢʪʠʯʥʠʭ 3D ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʩʪʨʫʢʪʫʨ. ɯʤʝʨʩʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʦʩʚʽʪʽ ʧʦʰʠʨʶʶʪʴʩʷ ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ. ɿʘ 

ʜʘʥʠʤʠ ʝʢʩʧʝʨʪʽʚ ʫ 2020 ʨʦʮʽ ʨʠʥʦʢ ʽʤʝʨʩʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʦʮʽʥʶʚʘʚʩʷ ʚ 26 

ʤʽʣʴʷʨʜʽʚ ʜʦʣʘʨʽʚ. ʇʨʦʛʥʦʟʦʚʘʥʦ, ʱʦ ʜʦ 2024 ʨʦʢʫ ʟʘʛʘʣʴʥʠʡ ʨʦʟʤʽʨ ʨʠʥʢʫ 

ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʦʩʷʛʥʝ ʤʘʡʞʝ 300 ʤʽʣʴʷʨʜʽʚ ʜʦʣʘʨʽʚ ʉʐɸ [1].  

ɺʠʚʯʝʥʥʷ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ 

ʦʩʚʽʪʽ ʻ ʪʝʤʦʶ ʜʦʩʣʽʜʞʝʥʴ ʥʘʫʢʦʚʮʽʚ ʟʘʨʫʙʽʞʥʠʭ ʢʨʘʾʥ (C.E. Hughes, C.B. 

Stapleton (ʉʐɸ), L. Morgado (ʇʦʨʪʫʛʘʣʽʷ), Kim JL Nevelsteen (ʐʚʝʮʽʷ) ʪʘ 

ʽʥʰʽ), ʘ ʪʘʢʦʞ ʡ ʋʢʨʘʾʥʠ (ɹʦʩʘ ɺ.ʇ., ɹʫʨʦʚ ʆ.ʖ., ɻʨʠʙôʁ ʢ ʆ.ʆ., ʂʦʚʘʣʴʯʫʢ 

ʆ.ɯ., ʂʨʶʢʦʚʘ ɭ.ʉ., ʃʠʪʚʠʥʦʚʘ ʉ. ɻ., ʇʽʥʯʫʢ ʆ.ʇ., ʉʦʢʦʣʶʢ ʆ.ʄ., ʉʦʨʦʢʦ 

ʅ.ɺ. ʪʘ ʽʥʰʽ).  

ɯʤʝʨʩʠʚʥʠʤ ʪʝʭʥʦʣʦʛʽʷʤ ʫ ʤʘʡʙʫʪʥʴʦʤʫ ʚʽʜʚʦʜʠʪʴʩʷ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʫ 

ʚʩʽʭ ʩʬʝʨʘʭ ʞʠʪʪʷ. ɺʽʜʧʦʚʽʜʥʦ ʘʥʘʣʽʟʫ ʦʧʠʪʫʚʘʥʥʷ çɹʘʯʝʥʥʷ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

ʥʘ ʤʘʡʙʫʪʥʻ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡè (Industry insights into the future of 

immersive technology), ʧʨʦʚʝʜʝʥʦʛʦ ʫ 2021 ʨʦʮʽ ʛʣʦʙʘʣʴʥʦʶ ʶʨʠʜʠʯʥʦʶ 

ʬʽʨʤʦʶ Perkins Coie ʪʘ XR Association, ʜʦ ʷʢʦʛʦ ʙʫʣʦ ʟʘʣʫʯʝʥʦ 164 
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ʨʝʩʧʦʥʜʝʥʪʘ, ʚʙʘʯʘʻʪʴʩʷ ʧʦʜʘʣʴʰʝ ʟʨʦʩʪʘʥʥʷ ʽʥʚʝʩʪʠʮʽʡ ʫ ʨʦʟʚʠʪʦʢ 

ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. COVID-19, ʩʪʘʚ ʧʨʠʩʢʦʨʶʚʘʯʝʤ ʮʠʬʨʦʚʦʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚ ʮʽʣʦʤʫ, ʽ ʨʦʟʰʠʨʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ (XR) ʷʢ ʩʢʣʘʜʦʚʦʾ ʮʴʦʛʦ 

ʧʨʦʮʝʩʫ. ʄʘʩʰʪʘʙʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʦʥʣʘʡʥ ʥʘʚʯʘʥʥʷ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ ʦʩʚʽʪʠ, 

ʧʨʠʰʚʠʜʰʠʣʦ ʰʠʨʦʢʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʤʝʨʩʠʚʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʽ. ʇʨʦʚʝʜʝʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʥʘ ʦʥʣʘʡʥ 

ʧʣʘʪʬʦʨʤʘʭ (Zoom, Teams ʪʘ ʽʥ.) ʧʦʢʘʟʘʣʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʥʘʜʘʶʪʴ ʫʯʥʷʤ ʥʝ ʪʽʣʴʢʠ ʦʪʨʠʤʘʪʠ 

ʟʥʘʥʥʷ ʟ ʧʝʚʥʦʛʦ ʧʨʝʜʤʝʪʫ, ʘʣʝ ʡ ʤʦʪʠʚʫʶʪʴ ʾʭ ʜʦ ʙʽʣʴʰ ʛʣʠʙʦʢʦʛʦ ʚʠʚʯʝʥʥʷ 

ʤʘʪʝʨʽʘʣʫ, ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ, ʜʦʧʦʚʥʝʥʦʾ ʽ ʟʤʽʰʘʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ. ʈʦʙʦʪʘ ʽ ʥʘʚʯʘʥʥʷ ʥʘ ʚʽʜʩʪʘʥʥʽ ʧʨʦʪʷʛʦʤ ʧʘʥʜʝʤʽʾ ʚʧʣʠʥʫʣʠ ʥʘ 

ʙʘʯʝʥʥʷ ʘʜʤʽʥʽʩʪʨʘʪʦʨʽʚ ʦʩʚʽʪʠ ʪʘ ʨʦʙʦʪʦʜʘʚʮʽʚ: 95% ʦʧʠʪʘʥʠʭ ʧʣʘʥʫʶʪʴ 

ʟʙʽʣʴʰʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʽʤʝʨʩʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʽ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʽʚ; 97% ʨʝʩʧʦʥʜʝʥʪʽʚ ʚʚʘʞʘʶʪʴ, 

ʱʦ ʽʤʝʨʩʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʩʧʨʠʷʪʠʤʫʪʴ ʟʥʘʯʥʦʤʫ ʧʨʦʛʨʝʩʫ ʚ ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤ 

ʦʩʚʽʪʽ ʜʦ 2026 ʨʦʢʫ. ɹʫʣʦ ʟʘʟʥʘʯʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʤʝʨʩʠʚʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʦʯʽʢʫʻʪʴʩʷ ʚ ʢʦʣʝʜʞʘʭ, ʘʩʧʽʨʘʥʪʫʨʽ  ʪʘ ʫʥʽʚʝʨʩʠʪʝʪʽ [2].  

ʅʘ ʮʝʡ ʯʘʩ ʦʩʥʦʚʥʠʤʠ ʡ ʙʽʣʴʰ ʦʭʦʧʣʝʥʠʤʠ ʥʘʧʨʷʤʘʤʠ ʟ ʚʠʢʦʨʩʠʪʘʥʥʷ 

ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʘʣʠʰʘʶʪʴʩʷ ʤʝʜʠʮʠʥʘ, ʚʠʚʯʝʥʥʷ ʧʨʝʜʤʝʪʽʚ 

ʧʨʠʨʦʜʥʠʯʦ-ʤʘʠʝʤʘʪʠʯʥʦʛʦ ʮʠʢʣʫ, ʽʥʞʝʥʝʨʽʷ. AR ʽ VR ʜʘʶʪʴ ʟʤʦʛʫ  ʦʞʠʚʠʪʠ 

ʩʢʣʘʜʥʽ ʪʝʤʠ ʪʘ ʟʨʦʙʠʪʠ ʾʭ ʣʝʛʰʠʤʠ ʜʣʷ ʨʦʟʫʤʽʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʢʦʧʽʶʚʘʥʥʷ 

ʘʥʘʪʦʤʽʯʥʠʭ ʤʦʜʝʣʝʡ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʫʯʥʷʤ ʧʦʜʦʣʘʪʠ ʦʙʤʝʞʝʥʥʷ ʧʣʦʩʢʽʰʠʭ 

ʜʚʦʚʠʤʽʨʥʠʭ ʟʦʙʨʘʞʝʥʴ. ʊʘʢʽ ʜʝʪʘʣʴʥʽʰʽ ʤʦʜʝʣʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʦʩʪʽʨ ʜʣʷ 

ʛʣʠʙʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʢʦʞʝʥ ʫʯʝʥʴ ʤʦʞʝ ʜʦʩʣʽʜʞʫʚʘʪʠ ʪʫ 

ʯʘʩʪʠʥʫ ʤʦʜʝʣʽ, ʷʢʫ ʡʦʤʫ ʚʘʞʢʦ ʟʨʦʟʫʤʽʪʠ. ʂʨʽʤ ʪʦʛʦ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫʯʥʽ ʤʦʞʫʪʴ ʨʝʘʣʴʥʦ ʧʦʙʘʯʠʪʠ ʪʝ, ʱʦ ʚʦʥʠ ʚʠʚʯʘʶʪʴ.  

ʅʝ ʢʦʞʝʥ ʩʪʫʜʝʥʪ ʥʘʚʯʘʻʪʴʩʷ ʦʜʥʘʢʦʚʦ, ʽ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʝ ʥʘʚʯʘʥʥʷ, 

ʦʩʦʙʣʠʚʦ ʚ ʧʨʦʛʨʘʤʘʭ STEM, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʦʧʦʚʥʝʥʦʾ ʪʘ ʚʽʨʪʫʘʣʴʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ (AR/VR) ʜʦʧʦʤʘʛʘʻ ʟʘʜʦʚʦʣʴʥʠʪʠ ʧʦʪʨʝʙʠ ʢʦʞʥʦʛʦ ʦʢʨʝʤʦʛʦ 
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ʩʪʫʜʝʥʪʘ, ʘ ʩʘʤʝ ʧʝʨʩʦʥʘʣʽʟʫʚʘʪʠ ʡʦʛʦ ʥʘʚʯʘʥʥʷ, ʟʨʦʙʠʪʠ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ 

ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʽ ʮʽʢʘʚʠʤ ʟʘ ʨʘʭʫʥʦʢ: 

1. ɹʝʟʧʦʩʝʨʝʜʥʴʦʾ ʚʟʘʻʤʦʜʽʾ ʫʯʥʽʚ ʽʟ ʢʦʥʪʝʥʪʦʤ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, 

ʚʠʚʯʘʶʯʠ ʚʽʨʪʫʘʣʴʥʽ ʦʙôʻʢʪʠ ʟ ʜʠʩʧʣʝʷ, ʧʝʨʝʛʣʷʜʘʶʯʠ ʾʭ ʟʙʣʠʟʴʢʘ ʪʘ ʚ 

ʜʝʪʘʣʷʭ, ʤʘʥʽʧʫʣʶʶʯʠ ʥʠʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʠʣʫʩʘ, ʪʘʢʠʤ ʯʠʥʦʤ ʪʘʢʠʡ 

ʧʽʜʭʽʜ ʚʠʢʣʠʚʘʻ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʽ ʜʦʟʚʦʣʷʻ ʫʯʥʶ çʢʝʨʫʚʘʪʠ ʚʣʘʩʥʠʤ 

ʢʦʨʘʙʣʝʤè. 

2. ɺʢʣʶʯʝʥʥʷ ʤʫʣʴʪʠʩʝʥʩʦʨʥʠʭ ʝʣʝʤʝʥʪʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ 3D-ʦʢʫʣʷʨʽʚ ʽ 

ʨʫʯʥʦʛʦ ʩʪʠʣʫʩʘ ʟ ʪʘʢʪʠʣʴʥʠʤ ʟʚʦʨʦʪʥʠʤ ʟʚôʷʟʢʦʤ ʜʦʜʘʻ ʚʽʟʫʘʣʴʥʽ, ʘʫʜʽʘʣʴʥʽ, 

ʪʘʢʪʠʣʴʥʽ ʪʘ ʢʽʥʝʩʪʝʪʠʯʥʽ ʝʣʝʤʝʥʪʠ, ʱʦ ʜʦʜʘʻ ʙʽʣʴʰ ʛʣʠʙʦʢʦʛʦ ʟʘʥʫʨʝʥʥʷ ʫ 

ʧʨʦʮʝʩ ʚʠʚʯʝʥʥʷ ʤʘʪʝʨʽʘʣʫ.  

 3. ʉʧʨʠʷʥʥʷ ʪʚʦʨʯʦʩʪʽ ʪʘ ʢʨʠʪʠʯʥʦʤʫ ʤʠʩʣʝʥʥʶ. ɺʽʜʧʦʚʽʜʥʝ ʮʠʬʨʦʚʝ 

ʩʝʨʝʜʦʚʠʱʝ ʩʧʦʥʫʢʘʻ ʫʯʥʽʚ ʨʠʟʠʢʫʚʘʪʠ, ʚʯʠʪʠʩʷ ʥʘ ʧʦʤʠʣʢʘʭ ʽ ʤʠʩʣʠʪʠ 

ʥʝʩʪʘʥʜʘʨʪʥʦ, ʱʦʙ ʟʥʘʭʦʜʠʪʠ ʨʽʰʝʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʩʪʫʜʝʥʪʠ, 

ʷʢʽ ʟʘʡʤʘʶʪʴʩʷ ʨʝʘʣʽʩʪʠʯʥʠʤ AR/VR-ʢʦʥʪʝʥʪʦʤ, ʷʢ ʧʨʘʚʠʣʦ, ʩʪʘʚʣʷʪʴ 

ʟʘʧʠʪʘʥʥʷ ʚʠʱʦʛʦ ʨʽʚʥʷ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʧʦʛʣʠʙʠʪʠ ʾʭʥʻ ʨʦʟʫʤʽʥʥʷ 

ʘʙʩʪʨʘʢʪʥʠʭ ʧʦʥʷʪʴ. 

4. ɿʤʽʮʥʝʥʥʷ ʚʧʝʚʥʝʥʦʩʪʽ. ʆʙʩʪʘʥʦʚʢʘ, ʜʝ ʫʯʥʽ ʤʦʞʫʪʴ ʨʦʙʠʪʠ ʧʦʤʠʣʢʠ, 

ʧʽʜʚʠʱʫʻ ʥʝ ʪʽʣʴʢʠ ʾʭʥʶ ʚʧʝʚʥʝʥʽʩʪʴ, ʘʣʝ ʡ ʩʘʤʦʦʮʽʥʢʫ ʪʘ ʧʨʘʛʥʝʥʥʷ ʡʪʠ 

çʚʠʱʝ ʪʘ ʜʘʣʽè ʫ ʩʚʦʻʤʫ ʥʘʚʯʘʥʥʽ, ʘ ʥʝ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʤʽʥʽʤʫʤʫ. ʎʠʬʨʦʚʝ 

ʩʝʨʝʜʦʚʠʱʝ AR/VR ʜʦʧʦʤʘʛʘʻ ʫʯʥʷʤ ʥʝ ʩʭʠʣʴʥʠʤ ʜʦ ʨʠʟʠʢʫ, ʥʘʙʫʪʠ 

ʚʧʝʚʥʝʥʦʩʪʽ ʫ ʩʦʙʽ. 

5. ʉʪʚʦʨʝʥʥʷ ʩʧʽʣʴʥʦʛʦ ʢʣʘʩʫ. ʉʪʫʜʝʥʪʽʚ ʟʘʦʭʦʯʫʶʪʴ ʧʨʘʮʶʚʘʪʠ ʨʘʟʦʤ ʫ 

ʧʘʨʘʭ ʘʙʦ ʢʦʤʘʥʜʘʭ, ʰʫʢʘʪʠ ʩʧʽʣʴʥʝ ʨʽʰʝʥʥʷ. ʊʘʢʘ ʩʧʽʚʧʨʘʮʷ ʜʦʧʦʤʘʛʘʻ 

ʫʯʥʷʤ ʨʦʟʚʠʚʘʪʠ ʽʜʝʾ ʦʜʠʥ ʦʜʥʦʛʦ, ʚʽʜʢʨʠʚʘʻ ʾʤ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʧʦʛʣʷʜʠ ʪʘ 

ʬʘʢʪʠ, ʜʦʟʚʦʣʷʻ ʙʫʪʠ ʩʦʙʦʶ. 

ʇʝʨʩʦʥʘʣʽʟʦʚʘʥʝ ʥʘʚʯʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ AR/VR ʻ ʧʦʪʫʞʥʠʤ ʩʧʦʩʦʙʦʤ 

ʧʽʜʚʠʱʠʪʠ ʘʢʪʠʚʥʽʩʪʴ ʫʯʥʽʚ, ʨʦʟʢʨʠʪʠ ʾʭ ʧʦʪʝʥʮʽʘʣ, ʙʫʪʠ ʩʦʙʦʶ, ʟʥʘʡʪʠ ʪʽ 
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ʰʣʷʭʠ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʧʽʜʭʦʜʷʪʴ ʾʤ ʢʨʘʱʝ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʫʩʧʽʭʫ ʫ ʥʘʚʯʘʥʥʽ, ʪʘ, 

ʟʨʝʰʪʦʶ, ʫ ʞʠʪʪʽ [3]. 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʚʠʚʯʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʟʘʨʫʙʽʞʥʦʛʦ ʜʦʩʚʽʜʫ ʟ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʽʤʝʨʩʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʻ ʚʘʞʣʠʚʠʤ 

ʜʣʷ ʨʦʟʚʠʪʢʫ ʽ ʚʧʨʦʚʘʜʞʝʥʥʶ ʪʘʢʠʭ ʽʥʥʦʚʘʮʽʡʥʠʭ ʦʩʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʚ 

ʫʢʨʘʾʥʩʴʢʽʡ ʦʩʚʽʪʽ. 
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ʋɼʂ 004.9 

ʄʘʪʚʽʡʯʫʢ ʃ.ɸ., 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʏʝʨʥʽʛʽʚʩʴʢʠʡ ʢʦʣʝʛʽʫʤè ʽʤʝʥʽ ʊ.ɻ. ʐʝʚʯʝʥʢʘ, 

ʏʝʨʥʽʛʽʚ, ʋʢʨʘʾʥʘ 

ɺʀɺʏɽʅʅʗ ʌɸʂʊʆʈɯɺ, ʑʆ ɺʇʃʀɺɸʖʊʔ ʅɸ ɺʇʈʆɺɸɼɾɽʅʅʗ 

ʊɸ ɺʀʂʆʈʀʉʊɸʅʅʗ ɼʆʇʆɺʅɽʅʆɰ ʈɽɸʃʔʅʆʉʊɯ ɺ ʆʉɺɯʊɯ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʆʩʪʘʥʥʽ ʨʦʢʠ ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ 

ʧʦʩʠʣʝʥʦʛʦ ʽʥʪʝʨʝʩʫ ʥʘʫʢʦʚʮʽʚ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʜʦ ʚʽʨʪʫʘʣʴʥʦʾ ʪʘ ʜʦʧʦʚʥʝʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ. ɼʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ ʥʝ ʻ ʥʦʚʦʶ ʦʙʣʘʩʪʶ ʜʦʩʣʽʜʞʝʥʥʷ ʘʣʝ ʽʥʪʝʨʝʩ 

ʟ ʙʦʢʫ ʥʘʫʢʦʚʮʽʚ ʟ̔ ʢʦʞʥʠʤ ʨʦʢʦʤ ʪʽʣʴʢʠ ʟʨʦʩʪʘʻ. ʎʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʽ ʪʠʤ, ʱʦ 

ʣʶʜʩʪʚʦ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʥʦʚʽ ʧʨʦʙʣʝʤʠ, ʪʘʢʽ ʷʢ COVID-19 ʪʦʱʦ, ʥʘʤʘʛʘʻʪʴʩʷ ʥʘ 

ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ ʟʥʘʡʪʠ ʥʦʚʽ ʨʽʰʝʥʥʷ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ. 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʛʨʝʩ ʧʨʠʟʚʽʚ ʜʦ ʤʦʞʣʠʚʦʩʪʽ ʧʦʙʘʯʠʪʠ ʪʘʢʽ ʥʝʤʦʞʣʠʚʽ ʦʙôʻʢʪʠ 

çʧʨʷʤʦ ʟʘʨʘʟè, ʧʨʦ ʷʢʽ ʤʠ ʥʘʚʽʪʴ ʥʝ ʤʦʛʣʠ ʫʷʚʠʪʠ. ʊʘʢ, ʥʝʧʦʤʽʪʥʦ ʜʣʷ ʚʩʽʭ, 

ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʦʭʦʧʠʣʠ ʫʩʽ ʩʬʝʨʠ: ʚʽʜʧʦʯʠʥʦʢ, ʥʘʚʯʘʥʥʷ, ʨʦʙʦʪʫ. ʎʠʬʨʦʚʽ 

ʧʨʠʩʪʨʦʾ ʩʢʨʽʟʴ ʽ ʚʩʶʜʠ ʟ ʥʘʤʠ, ʽ ʮʝ ʚʩʝ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʢʦʞʥʦʛʦ ʟ ʥʘʩ 

ʚ ʙʫʜʝʥʥʦʤʫ ʞʠʪʪʽ. ɺʩʝ ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʜʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ ʚ 

ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ [3, 7], ʽʥʞʝʥʝʨʽʾ, ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʪʦʱʦ. 

ɼʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ ʮʝ çʪʨʠʚʠʤʽʨʥʘ ʪʝʭʥʦʣʦʛʽʷ, ʷʢʘ ʜʦʧʦʤʘʛʘʻ ʣʶʜʠʥʽ 

ʟʨʦʟʫʤʽʪʠ, ʩʧʨʠʡʥʷʪʠ ʨʝʘʣʴʥʠʡ ʩʚʽʪ ʦʪʦʯʝʥʠʡ ʦʙôʻʢʪʘʤʠ ʫ ʚʽʨʪʫʘʣʴʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽè [6]. 

ʅʘʫʢʦʚʮʽ [2] ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ, ʱʦ ʜʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ ʤʘʻ ʟʥʘʯʥʫ ʽ 

ʮʽʥʥʫ ʢʽʣʴʢʽʩʪ ɹʧʝʨʝʚʘʛ, ʩʝʨʝʜ ʥʘʡʚʘʛʦʤʽʰʠʭ ï ʩʪʠʤʫʣʶʻ ʜʦʩʷʛʥʝʥʥʷ ʚ ʥʘʚʯʘʥʥʽ, 

ʟʘʥʫʨʶʻ ʫ ʩʚʽʪ ʫʷʚʥʠʭ ʨʝʯʝʡ, ʜʦʧʦʤʘʛʘʻ ʧʦʙʘʯʠʪʠ ʦʙôʻʢʪʠ ʜʦ ʧʦʯʘʪʢʫ ʾʭ 

ʚʪʽʣʝʥʥʷ ʚ ʨʝʘʣʴʥʽʩʪʴ, ʟʘʙʝʟʧʝʯʫʻ ʪʦʯʥʽ ʜʽʾ ʧʨʠ ʚʠʢʦʥʘʥʥ ̔ ʤʘʥʽʧʫʣʷʮʽʡ. 

ɼʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ ʜʦʟʚʦʣʷʻ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʢʦʥʢʨʝʪʠʟʦʚʘʥʽ ʷʚʠʱʘ [8, 4] ʽ 
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ʚʦʣʦʜʽʻ ʙʽʣʴʰʦʶ ʢʽʣʴʢʽʩʪʶ ʧʦʪʝʥʮʽʘʣʫ, ʟʘʚʜʘʶʯʠ ʤʝʥʰʝ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ, 

ʥʽʞ ʚʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ  ̒ ʦʧʠʩ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʤʦʞʣʠʚʦʩʪʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʜʘʪʢʽʚ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʥʘ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ. 

ʈʽʟʥʠʮʷ ʤʽʞ ʜʦʧʦʚʥʝʥʦʶ ʨʝʘʣʴʥʽʩʪ ʁ ʪʘ ʚʽʨʪʫʘʣʴʥʦ ʁ ʨʝʘʣʴʥʽʩʪʶ ï ʮʝ 

ʩʪʫʧʽʥʴ ʟʘʥʫʨʝʥʥʷ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʻ ʦʜʥʽʻʶ ʽʟ 

ʤʦʞʣʠʚʦʩʪʝʡ ʫʨʽʟʥʦʤʘʥʽʪʥʠʪʠ ʟʤʽʰʘʥʝ ʥʘʚʯʘʥʥʷ, ʜʦ ʷʢʦʛʦ ʚʞʝ ʧʝʚʥʠʡ ʯʘʩ 

ʧʨʠʩʪʦʩʦʚʫʶʪʴʩʷ ʩʪʫʜʝʥʪʠ. ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʥʘʫʢʦʚʮʽʚ [3] ʩʭʠʣʴʥʽ ʚʚʘʞʘʪʠ, ʱʦ 

ʧʦʥʷʪʪʷ ʜʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ ï ʮʝ ʩʧʦʩʽʙ, ʟʘʚʜʷʢʠ ʷʢʦʤʫ ʟʜʽʡʩʥʶʻʪʴʩʷ 

çʜʦʧʦʚʥʝʥʥʷè, ʧʦʻʜʥʘʥʥʷ ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ ʚʽʨʪʫʘʣʴʥʠʤʠ ʦʙôʻʢʪʘʤʠ ʚ ʨʝʞʠʤʽ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʂʨʽʤ ʪʦʛʦ, ʜʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ: 

ʦʙôʻʜʥʘʥʥʷʤ ʜʚʦʭ ʪʠʧʽʚ ʽʥʬʦʨʤʘʮʽʾ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ; ʥʘʢʣʘʜʘʥʥʷʤ ʨʝʘʣʴʥʦʛʦ ʽʟ 

ʚʽʨʪʫʘʣʴʥʠʤ; ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʚ 3D ʬʦʨʤʘʪʽ. 

ɸʥʘʣʽʟʫʶʯʠ ʚ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʪʪʽ ʽʥʰʠʭ ʥʘʫʢʦʚʮʽʚ [1; 2; 5], 

ʚʩʪʘʥʦʚʣʝʥʦ ʽʩʥʫʶʯʽ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʜʘʪʢʽʚ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʫ 

ʥʘʚʯʘʣʴʥʠʭ ʮʽʣʷʭ. ʈʦʟʨʽʟʥʷʶʪʴ ʪʨʠ ʨʽʚʥʽ ɼʈ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ 

ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ, ʘ ʩʘʤʝ: 

1) QR-ʢʦʜʠ, ʷʢʽ ʻ ʥʘʡʧʨʦʩʪʽʰʠʤʠ ʩʝʨʝʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʷʢʽ ʩʧʨʷʤʦʚʫʶʪʴ 

ʢʦʨʠʩʪʫʚʘʯʘ ʜʦ ʚʝʙ-ʜʦʜʘʪʢʫ, ʱʦ ʤʽʩʪʠʪʴ ʟʚʫʢʦʚʫ, ʚʽʜʝʦ ʽʥʬʦʨʤʘʮʽʶ;  

2) ʜʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ ʽʟ ʤʘʨʢʝʨʘʤʠ ï ʦʩʥʦʚʥʠʤ ʻ ʟʦʙʨʘʞʝʥʥʷ, ʷʢʝ 

ʩʧʨʷʤʦʚʫʻ ʢʦʨʠʩʪʫʚʘʯʘ ʥʘ ʦʩʥʦʚʥʠʡ ʦʙôʻʢʪ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ;  

3) ʛʝʦʣʦʢʘʮʽʷ ï ʷʢʘ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʜʦʧʦʚʥʝʥʫ ʨʝʘʣʴʥʽʩʪʴ ʚ ʢʦʥʢʨʝʪʥʽʡ 

ʩʠʪʫʘʮʽʾ ʽ ʻ ʙʽʣʴʰ ʚʫʟʴʢʦʥʘʧʨʘʚʣʝʥʦʶ ʥʘ ʦʙôʻʢʪ. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚ ʥʘʚʯʘʣʴʥʦʤʫ 

ʧʨʦʮʝʩʽ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʚʽʜ ʚʧʣʠʚʫ ʜʝʷʢʠʭ ʧʨʠʯʠʥ: 

1) ʙʘʞʘʥʥʷ ʢʨʘʱʝ ʩʧʨʠʡʤʘʪʠ ʤʘʪʝʨʽʘʣ; 

2) ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʩʬʝʨʠ ʧʩʠʭʦʤʦʪʦʨʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

3) ʢʦʛʥʽʪʠʚʥʽ ʥʘʚʠʯʢʠ; 

4) ʩʘʤʦʢʦʥʪʨʦʣʴ ʪʘ ʩʘʤʦʨʝʛʫʣʷʮʽʷ; 
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5) ʬʽʟʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʦʩʦʙʠʩʪʦʩʪʽ, ʪʦʱʦ. 

ɺʠʜʽʣʝʥʽ ʧʨʠʯʠʥʠ ʧʦʩʽʜʘʶʪʴ ʟʥʘʯʥʝ ʤʽʩʮʝ ʚ ʫʩʧʽʭʫ ʟʘʩʚʦʻʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʪʘ ʩʬʦʨʤʦʚʘʥʦʩʪʽ ʤʘʡʙʫʪʥʴʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. 

ɺʠʭʦʜʷʯʠ ʽʟ ʚʠʜʽʣʝʥʠʭ ʪʨʫʜʥʦʱʽʚ, ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʧʦʚʥʝʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ ʚʠʧʣʠʚʘʶʪʴ ʬʘʢʪʦʨʠ, ʷʢʽ ʤʘʶʪʴ ʧʦʟʠʪʠʚʥʽ ʩʪʦʨʦʥʠ: 1) ʛʝʜʦʥʽʯʥʘ 

ʤʦʪʠʚʘʮʽʷ ï ʟʘʜʦʚʦʣʝʥʥʷ, ʷʢʝ ʦʪʨʠʤʫʶʪʴ ʩʪʫʜʝʥʪʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʫ ʬʦʨʤʽ ʛʨʠ. ɿôʷʩʦʚʘʥʦ, ʱʦ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʩʪʫʜʝʥʪʽʚ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʪʽʻʾ ʛʨʫʧʠ, ʷʢʘ ʚʦʣʦʜʽ ̒ʚʥʫʪʨʽʰʥʴʦʶ ʤʦʪʠʚʘʮʽʻʶ (ʮʝ ʚʠʢʦʥʘʥʥʷ 

ʟʘʚʜʘʥʥʷ ʟʘʨʘʜʠ ʩʘʤʦʛʦ ʧʨʦʮʝʩʫ ʜʽʡ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʟʥʘʥʥʷ, ʫʤʽʥʥʷ, ʥʘʚʠʯʢʠ); 2) 

ʬʦʨʤʫʻ ʢʦʥʩʪʨʫʢʪʠʚʽʩʪʩɹʢʠʡ ʟʤʽʩʪ ʥʘʚʯʘʥʥʷ; 3) ʢʦʛʥʽʪʠʚʥʝ ʩʧʨʠʡʥʷʪʪʷ, ʷʢʝ 

ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʫʷʚʠʪʠ ʪʘ ʧʨʠʡʥʷʪʠ ʨʽʰʝʥʥʷ ʱʦʜʦ ʤʦʞʣʠʚʠʭ ʚʠʥʘʛʦʨʦʜ 

ʪʘ ʚʠʪʨʘʪ ʚʽʜ ʪʘʢʦʛʦ ʧʨʦʮʝʩʫ (ʬʦʨʤʫʚʘʥʥʷ ʟʦʚʥʽʰʥʴʦʾ ʤʦʪʠʚʘʮʽʾ); 4) ʧʽʜʚʠʱʫʻ 

ʽʥʪʝʨʝʩ ʪʘ ʘʢʘʜʝʤʽʯʥʫ ʫʩʧʽʰʥʽʩʪʴ. 

ʋʟʘʛʘʣʴʥʠʚʰʠ ʥʘʷʚʥʫ ʥʘʫʢʦʚʫ ʣʽʪʝʨʘʪʫʨʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʧʦʚʥʝʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ, ʚʠʜʽʣʷʻʤʦ ʪʨʠ ʥʘʡʚʘʛʦʤʽʰʠʭ ʯʠʥʥʠʢʠ, ʱʦ ʩʧʦʚʽʣʴʥʶʶʪʴ ʧʨʦʮʝʩ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʾʭ ʚ ʦʩʚʽʪʫ: 1) ʥʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʟʥʘʥʴ ʚʠʢʣʘʜʘʯʘ;  

2) ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ; 3) ʥʝʜʦʩʪʘʪʥʷ ʧʽʜʪʨʠʤʢʘ 

ʘʜʤʽʥʽʩʪʨʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ. 

ɺ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʢʦʞ ʟôʷʩʦʚʘʥʦ, ʱʦ ʧʝʚʥʘ ʯʘʩʪʠʥʘ ʨʝʩʧʦʥʜʝʥʪʽʚ 

ʤʘʶʪʴ ʥʝʜʦʩʪʘʪʥʻ ʫʷʚʣʝʥʥʷ ʨʽʟʥʠʮʽ ʤʽʞ ʚʽʨʪʫʘʣʴʥʦʶ ʪʘ ʜʦʧʦʚʥʝʥʦʶ 

ʨʝʘʣʴʥʦʩʪ̫ʤʠ. ɺʦʥʠ ʛʫʙʣʷʪʴʩʷ ʚ ʢʦʣʦʩʘʣʴʥʦʤʫ ʧʦʪʝʥʮʽʘʣʽ ʜʦʧʦʚʥʝʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ. ʎʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʩʣʘʙʢʦʶ ʦʙʽʟʥʘʥʽʩʪʶ ʩʪʫʜʝʥʪʽʚ, ʘ ʪʘʢʦʞ 

ʚʽʜʩʫʪʥʽʩʪʶ ʟʘʣʫʯʝʥʥʷ ʚʠʢʣʘʜʘʯʘʤʠ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʜʦʜʘʪʢʽʚ ʜʦʧʦʚʥʝʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʙʽʣʴʰʽʩʪʴ ʨʝʩʧʦʥʜʝʥʪʽʚ ʩʭʠʣʴʥʽ ʜʦ ʪʦʛʦ, ʱʦ 

ʚʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʩ̔ʪɹ ʤʘʻ ʙʽʣʴʰʝ ʧʝʨʩʧʝʢʪʠʚ ʚ ʦʩʚʽʪʽ, ʥʽʞ ʜʦʧʦʚʥʝʥʘ. 

ʆʪʞʝ, ʜʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ ʻ ʮʽʥʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʚʯʠʪʝʣʷ, ʷʢʠʡ ʻ 

ʘʢʪʫʘʣʴʥʠʤ ʚ ʩʢʣʘʜʥʠʡ ʯʘʩ (COVID-19, ʚʽʡʥʘ ʚ ʋʢʨʘʾʥʽ) ʜʣʷ ʧʦʚʥʦʮʽʥʥʦʛʦ 

ʚʽʜʪʚʦʨʝʥʥʷ ʨʝʘʣʴʥʠʭ ʦʙôʻʢʪʽʚ, ʢʦʣʠ ʮʝ ʥʝʤʦʞʣʠʚʦ ʟʨʦʙʠʪʠ ʚ ʢʣʘʩʽ. ɼʦʧʦʚʥʝʥʘ 

ʨʝʘʣʴʥʽʩʪʴ ʟʘʥʫʨʶʻ ʫ ʥʝʨʝʘʣʴʥʠʡ ʩʚʽʪ ʯʘʩʪʢʦʚʦ ʽ ʮʝ ʻ ʟʥʘʯʥʦʶ ʧʝʨʝʚʘʛʦʶ ʜʣʷ 
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ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʧʨʦʮʝʩʫ. ʋʯʘʩʥʠʢʠ ʯʽʪʢʦ ʚʽʜʯʫʚʘʶʪʴ, ʜʝ ʨʝʘʣʴʥʠʡ ʩʚʽʪ, ʘ ʜʝ 

ʚʽʨʪʫʘʣʴʥʠʡ, ʱʦ ʧʽʜʚʠʱʫʻ ʽʥʪʝʨʝʩ ʜʦ ʧʨʦʮʝʩʫ ʨʦʙʦʪʠ ʽ, ʮʠʤ ʩʘʤʠʤ ʙʽʣʴʰʝ 

ʤʦʪʠʚʫʻ ʜʦ ʥʘʚʯʘʥʥʷ. ʊʘʢʦʞ, ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʧʽʜʚʠʱʝʥʫ ʘʢʪʠʚʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʽʟ 

ʦʩʚʽʪʥʽʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʩʧʨʠʷʻ ʦʩʚʽʪʥʽʡ ʥ̔ʢʣʶʟʽʾ. 

ɿʘʛʘʣʦʤ, ʧʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʧʦʪʝʥʮʽʘʣ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʤʦʞʥʘ 

ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ ʾʾ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʚʩʽʭ ʩʬʝʨʘʭ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɺ ʦʩʚʽʪʽ ï 

ʮʝ ʧʦʢʨʘʱʝʥʥʷ ʘʢʘʜʝʤʽʯʥʦʾ ʫʩʧʽʰʥʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʦʪʨʠʤʘʥʥʷ ʦʙôʻʢʪʽʚ ʫ 

ʪʨʠʚʠʤʽʨʥʦʤʫ ʚʠʛʣʷʜʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʧʦʢʨʘʱʫʻ 

ʘʢʪʠʚʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʽ ʻ ʭʦʨʦʰʠʤ ʟʘʩʦʙʦʤ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʟ ʦʩʚʽʪʥʽʤʠ 

ʧʨʦʙʣʝʤʘʤʠ. ʎʷ ʪʝʤʘ ʻ ʤʘʣʦ ʨʦʟʚʽʜʘʥʦʶ ʥʘʫʢʦʚʮʷʤʠ ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, ʩʧʦʥʫʢʘʻ 

ʥʘʩ ʜʦ ʧʦʜʘʣʴʰʠʭ ʨʦʟʚʽʜʦʢ. 
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AND USAGE OF AUGMENTED REALITY IN EDUCATION  

Abstract. The research question and study's aim were the influencing factors 

that determine the acceptance of Augmented Reality and Virtual Reality applications 

in the tertiary education. This study aims to enrich a theme in the science distance 

process with augmented reality-based and to examine the effects of these applications 

on students'. As a result, it was observed that AR-based applications increased 

academic achievement and attitude towards course. Augmented reality technology 

was used in this study. By using markerless augmented reality technology, much 

more realistic studies that students will enjoy more can be exercised. 
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ʋɼʂ 37.022 

ʇʣʘʭʦʪʥʶʢ ɯ. ʄ., ʍʠʪʨʠʯ ʅ. ɸ., 

ɺʽʜʦʢʨʝʤʣʝʥʠʡ ʩʪʨʫʢʪʫʨʥʠʡ ʧʽʜʨʦʟʜʽʣ çɾʠʪʦʤʠʨʩʴʢʠʡ ʪʦʨʛʦʚʝʣʴʥʦ- 

ʝʢʦʥʦʤʽʯʥʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ ɼʝʨʞʘʚʥʦʛʦ ʪʦʨʛʦʚʝʣʴʥʦ- ʝʢʦʥʦʤʽʯʥʦʛʦ  

ʫʥʽʚʝʨʩʠʪʝʪʫè, 

ɾʠʪʦʤʠʨ, ʋʢʨʘʾʥʘ 

ɼʆɼɸʊʂʆɺɸ ʈɽɸʃʔʅɯʉʊʔ ɺ ʆʉɺɯʊɯ 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɽʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʘʜʞʝʪʽʚ ʚ ʦʩʚʽʪʥʴʦʤʫ 

ʧʨʦʮʝʩʽ ʜʦʟʚʦʣʠʪʴ ʧʦʜʦʣʘʪʠ ʨʦʟʨʠʚ ʤʽʞ çʮʠʬʨʦʚʠʤʠè ʜʽʪʴʤʠ ʪʘ "ʥʝʮʠʬʨʦʚʠʤʠ" 

ʜʦʨʦʩʣʠʤʠ. ʉʫʯʘʩʥʽ ʽʥʪʝʨʘʢʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʥʦʩʷʪʴ ʫ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʷʩʢʨʘʚʽ 

ʪʨʠʚʠʤʽʨʥʽ ʦʙʨʘʟʠ, ʜʦʜʘʶʪʴ ʚʟʘʻʤʦʜʽʶ ʪʘ ʽʛʨʦʚʠʡ ʝʣʝʤʝʥʪ, ʨʦʟʚʠʚʘʶʪʴ ʪʚʦʨʯʽ 

ʟʜʽʙʥʦʩʪʽ, ʧʨʦʩʪʦʨʦʚʝ ʫʷʚʫ ʪʘ ʥʘʚʠʯʢʠ ʧʨʦʝʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʊʝʭʥʦʣʦʛʽʷ 

ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʧʝʨʝʜʙʘʯʘʻ ʥʘʢʣʘʜʝʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʽʥʬʦʨʤʘʮʽʾ ʥʘ 

ʦʙ'ʻʢʪʠ ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ ʟ ʤʝʪʦʶ ʾʭʥʴʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʜʦʧʦʚʥʝʥʥʷ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʘʥʘʣʽʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ ʪʘ 

ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʫ ʬʘʭʦʚʽʡ ʧʝʨʝʜʚʠʱʡ̔  ʩʠʩʪʝʤʽ ʦʩʚʽʪʠ. 

 ʅʝʦʙʭʽʜʥʽʩʪʴ ʽʥʥʦʚʘʮʽʡʥʦʾ ʟʤʽʥʠ ʩʫʯʘʩʥʦʾ ʰʢʦʣʠ ʟʫʤʦʚʣʝʥʘ ʪʠʤ, ʱʦ ʚ 

ʥʠʥʽʰʥʴʦʤʫ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ ʛʦʣʦʚʥʦʶ ʫʤʦʚʦʶ ʜʦʙʨʦʙʫʪʫ ʢʦʞʥʦʾ 

ʣʶʜʠʥʠ ʩʪʘʻ ʟʥʘʥʥʷ, ʦʪʨʠʤʘʥʝ ʟʘʚʜʷʢʠ ʙʝʟʧʝʨʝʰʢʦʜʥʦʤʫ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ 

ʪʘ ʚʤʽʥʥʷʤ ʧʨʘʮʶʚʘʪʠ ʟ ʥʝʶ. ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʧʨʦʛʨʝʩʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʜʦ ʷʢʠʭ 

ʥʘʣʝʞʘʪʴ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʚ 

ʝʢʦʥʦʤʽʯʥʦʤʫ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ, ʥʘʜʘʶʯʠ ʥʦʚʽ ʩʪʠʤʫʣʠ ʧʽʜʚʠʱʝʥʥʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʝʢʦʥʦʤʽʢʠ [2]. ɺʯʝʥʽ ʪʘ ʧʨʘʢʪʠʢʠ ʘʢʪʠʚʥʦ ʟʘʡʤʘʶʪʴʩʷ 

ʨʦʟʨʦʙʢʦʶ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʚʩʽ 

ʩʬʝʨʠ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ ʚ ʦʩʚʽʪʫ.  

 ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʝʨʝʜʚʠʱʦʾ ʬʘʭʦʚʦʾ ʦʩʚʽʪʠ ʥʘʚʯʘʣʴʥʦ-

ʚʠʭʦʚʥʠʡ ʧʨʦʮʝʩ ʩʣʽʜ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʤʽʥ, ʷʢʽ ʤʘʶʪʴ ʤʽʩʮʝ ʫ 

ʩʚʽʪʽ, ʱʦ ʦʪʦʯʫʻ ʩʫʯʘʩʥʫ ʣʶʜʠʥʫ. ɺ ʦʩʚʽʪʥʽʭ ʦʨʛʘʥʽʟʘʮʽʷʭ ʥʝʦʙʭʽʜʥʦ ʤʘʩʦʚʦ 

ʧʝʨʝʭʦʜʠʪʠ ʚʽʜ ʤʦʜʝʣʽ ʚʽʜʙʦʨʫ ʛʘʜʞʝʪʽʚ ʩʪʫʜʝʥʪʽʚ ʜʦ ʧʘʨʘʜʠʛʤʠ ʾʭʥʴʦʛʦ 
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ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʦʩʚʽʪʥʴʦʤʫ ʢʦʥʪʝʢʩʪʽ. ʌʘʭʦʚʘ ʧʝʨʝʜʚʠʱʘ ʩʠʩʪʝʤʘ ʦʩʚʽʪʠ ʤʘʻ 

ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ ʫ ʩʫʩʧʽʣʴʥʦʤʫ ʞʠʪʪʽ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʪʝʭʥʦʣʦʛʽʯʥʽ, 

ʱʦʙ ʮʽʣʝ ʧʦʢʦʣʽʥʥʷ ʦʪʨʠʤʘʣʦ ʷʢʽʩʥʫ ʪʘ ʧʦʚʥʦʮʽʥʥʫ ʦʩʚʽʪʫ. ɹʘʪʴʢʽʚʩʴʢʽʡ ʪʘ 

ʧʝʜʘʛʦʛʽʯʥʽʡ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʚʘʞʣʠʚʦ ʫʩʚʽʜʦʤʠʪʠ, ʱʦ ʽʥʪʝʨʥʝʪ ʪʘ ʛʘʜʞʝʪʠ ï ʮʝ 

ʥʘʩʘʤʧʝʨʝʜ ʽʥʩʪʨʫʤʝʥʪʠ, ʷʢʠʤʠ ʧʦʪʨʽʙʥʦ ʚʤʽʪʠ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʦʩʚʽʪʥʴʦʛʦ ʝʬʝʢʪʫ. ʋ ʟʚ'ʷʟʢʫ ʟ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ ʧʦʰʠʨʝʥʥʷʤ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʛʘʜʞʝʪʽʚ ʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ, ʚ ʢʦʣʝʜʞʽ ʥʝʦʙʭʽʜʥʦ ʦʨʛʘʥʽʟʫʚʘʪʠ ʦʩʚʦʻʥʥʷ 

ʜʦʩʪʫʧʥʠʭ ʧʨʠʩʪʨʦʾʚ ʪʘ ʜʦʜʘʪʢʽʚ, ʟʘʙʝʟʧʝʯʠʪʠ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʦʩʚʽʪʥʽʭ ʮʽʣʷʭ, 

ʧʝʨʝʡʪʠ ʜʦ ʩʧʽʣʴʥʦʛʦ ʟʥʘʡʦʤʩʪʚʘ ʟ ʮʠʬʨʦʚʠʤ ʩʚʽʪʦʤ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʮʠʬʨʦʚʦʛʦ 

ʽʥʪʝʣʝʢʪʫ [3]. ʈʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ, ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʧʦʰʠʨʝʥʽʩʪʴ ʨʦʙʦʪʠ ʥʘ  

ʧʣʘʥʰʝʪʘʭ ʪʘ ʩʤʘʨʪʬʦʥʘʭ ʩʝʨʝʜ ʩʪʫʜʝʥʪʽʚ, ʟʘʛʘʣʴʥʽ ʩʚʽʪʦʚʽ ʪʝʥʜʝʥʮʽʾ ʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʚ ʦʩʚʽʪʽ ʩʧʦʥʫʢʘʣʠ ʚʠʨʦʙʥʠʢʽʚ ʢʦʥʪʝʥʪʫ ʪʘ 

ʪʝʭʥʦʣʦʛʽʡ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʚʽʜʥʦʩʥʦ ʥʦʚʠʡ ʨʠʥʦʢ 

ʜʦʜʘʪʢʽʚ ʜʣʷ ʦʩʚʽʪʠ. ɼʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ (Augmented reality, AR, ʘʥʛʣ. 

çʨʦʟʰʠʨʝʥʘ ʨʝʘʣʴʥʽʩʪʴè) ï ʨʝʟʫʣʴʪʘʪ ʚʚʝʜʝʥʥʷ ʫ ʩʧʨʠʡʥʷʪʪʷ ʙʫʜʴ-ʷʢʠʭ 

ʩʝʥʩʦʨʥʠʭ ʜʘʥʠʭ ʽʟ ʤʝʪʦʶ ʜʦʧʦʚʥʝʥʥʷ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʦʪʦʯʝʥʥʷ ʽ ʧʦʣʽʧʰʝʥʥʷ 

ʩʧʨʠʡʥʷʪʪʷ ʽʥʬʦʨʤʘʮʽʾ, ʪʦʙʪʦ, ʥʘ ʦʙ'ʻʢʪʠ ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ ʥʘʢʣʘʜʘʻʪʴʩʷ ʪʝʢʩʪʦʚʘ, 

ʬʦʪʦ-, ʚʽʜʝʦ-ʪʘ ʽʥʰʘ ʽʥʬʦʨʤʘʮʽʷ ʟ ʤʝʪʦʶ ʾʭʥʴʦʛʦ ʜʦʧʦʚʥʝʥʥʷ. ɼʦʨʦʛʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʥʝ ʧʦʪʨʽʙʥʦ, ʜʦʩʪʘʪʥʴʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʤʘʨʪʬʦʥʠ ʘʙʦ ʧʣʘʥʰʝʪʠ ʟ 

ʙʝʟʢʦʰʪʦʚʥʦ ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʾ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʟʘʩʦʙʫ ʥʘʩʪʽʣʴʢʠ ʧʽʜʚʠʱʫʻ ʤʦʪʠʚʘʮʽʶ ʩʪʫʜʝʥʪʽʚ 

ʱʦʜʦ ʚʠʚʯʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ ʪʘ ʨʽʚʝʥʴ ʟʘʩʚʦʻʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, 

ʩʠʥʪʝʟʫʶʯʠ ʨʽʟʥʽ ʬʦʨʤʠ ʾʾ ʧʦʜʘʥʥʷ. ɼʦʩʚʽʜ ʨʦʙʦʪʠ ɺʉʇ çɾʠʪʦʤʠʨʩʴʢʠʡ 

ʪʦʨʛʦʚʝʣʴʥʦ- ʝʢʦʥʦʤʽʯʥʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ ɼʊɽʋè ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʤʝʥʪʽʚ 

ʪʝʭʥʦʣʦʛʽʾ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʜʦʟʚʦʣʷʻ ʛʦʚʦʨʠʪʠ ʧʨʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ 

ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʰʠʨʦʢʦ ʚʽʜʦʤʠʭ QR-ʢʦʜʽʚ; ʜʦʜʘʪʢʠ çPlickersè, ʟʘʩʥʦʚʘʥʦʛʦ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʽʜʝʡ QR-ʢʦʜʽʚ ʪʘ ʟʘʩʪʦʩʦʚʫʚʘʥʦʛʦ ʜʣʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʦʧʠʪʫʚʘʥʴ; 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʨʦʟʤʘʣʴʦʚʦʢ Quiver ʽ ʧʨʦʛʨʘʤʠ HP Reveal, ʱʦ ʜʦʟʚʦʣʷʻ ʦʞʠʚʠʪʠ 
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ʟʦʙʨʘʞʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, QR-ʢʦʜʠ ʨʦʟʤʽʱʫʶʪʴʩʷ ʚ ʪʝʢʩʪʘʭ ʥʦʪʘʪʦʢ ʜʣʷ 

ʤʦʞʣʠʚʦʩʪʽ ʧʝʨʝʭʦʜʫ ʥʘ ʜʦʜʘʪʢʦʚʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ ʟʘ ʟʘʜʘʥʦʶ 

ʪʝʤʘʪʠʢʦʶ, ʟʘʧʦʚʥʝʥʥʷʤ ʝʣʝʢʪʨʦʥʥʦʾ ʘʥʢʝʪʠ ʪʘ ʝʣʝʢʪʨʦʥʥʠʤ ʚʠʜʦʤ ʦʧʦʨʥʦʛʦ 

ʢʦʥʩʧʝʢʪʫ. ʇʨʘʢʪʠʯʥʦ ʚʩʽ ʟʦʙʨʘʞʝʥʥʷ ʚ ʦʧʨʥʦʤʫ ʢʦʥʩʧʝʢʪʽ çʦʞʠʚʘʶʪʴè ʧʨʠ 

ʥʘʚʝʜʝʥʥʽ ʥʘ ʥʠʭ ʢʘʤʝʨʠ ʛʘʜʞʝʪʘ ʽʟ ʚʩʪʘʥʦʚʣʝʥʠʤ ʪʘ ʥʘʣʘʰʪʦʚʘʥʠʤ 

ʙʝʟʢʦʰʪʦʚʥʠʤ ʜʦʜʘʪʢʦʤ HP Reveal. ɼʣʷ ʟʦʙʨʘʞʝʥʴ ʩʪʚʦʨʶʶʪʴʩʷ ʪʘʢ ʟʚʘʥʽ 

çʘʫʨʠè, ʪʦʙʪʦ ʥʘ ʟʦʙʨʘʞʝʥʥʷ ʥʘʢʣʘʜʘʻʪʴʩʷ ʜʨʫʛʠʡ ʰʘʨ ʽʟ ʛʨʘʬʽʯʥʦʾ ʯʠ 

ʚʽʜʝʦʽʥʬʦʨʤʘʮʽʻʶ. ʊʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʜʦʜʘʥʠʡ ʧʝʨʝʭʽʜ ʥʘ ʽʥʪʝʨʥʝʪ-ʨʝʩʫʨʩ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʠ HP Reveal ʷʢ ʝʣʝʤʝʥʪʘ ʪʝʭʥʦʣʦʛʽʾ ʜʦʧʦʚʥʝʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ ʫ ʚʠʜʘʥʥʷʭ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ çwow-ʝʬʝʢʪʫè ʚʽʜ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ, 

ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʩʪʫʧʽʥʴ ʚʽʟʫʘʣʽʟʘʮʽʾ ʤʘʪʝʨʽʘʣʫ ʪʘ ʟʙʽʣʴʰʠʪʠ ʦʙʩʷʛ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʝʦʤʘʪʝʨʽʘʣʽʚ [1]. ʇʦ-

ʜʨʫʛʝ, ʚʩʽ ʟʘʟʥʘʯʝʥʽ ʜʦʜʘʪʢʠ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʨʘʤʢʘʭ 

ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʢʦʣʝʜʞʽ ʪʘ ʚ ʛʫʨʪʢʦʚʦ- ʜʦʩʣʽʜʥʽʡ ʨʦʙʦʪʽ ʩʪʫʜʝʥʪʘʤʠ. 

ʅʘʧʨʠʢʣʘʜ, ʚʠʢʣʘʜʘʯʽ ʪʦʚʘʨʦʟʥʘʚʩʪʚʘ ʤʝʪʦʜʠʯʥʦ ʜʦʧʦʚʥʠʣʠ ʽʥʪʝʨʘʢʪʠʚʥʽ ʩʭʝʤʠ 

çQuiverè (http://www.quivervision.com) ʟʘʚʜʘʥʥʷʤʠ, ʷʢʽ ʩʣʽʜ ʚʠʢʦʥʘʪʠ ʩʪʫʜʝʥʪʘʤ 

ʧʝʨʝʜ ʪʠʤ, ʷʢ ʟʦʙʨʘʞʝʥʥʷ ʩʪʘʥʝ ʦʙ'ʻʤʥʠʤ ʟ ʤʦʞʣʠʚʽʩʪʶ ʽʥʪʝʨʘʢʪʠʚʥʦ ʾ

ʚʟʘʻʤʦʜʽʾ. ɼʦʜʘʪʦʢ çPlickersè ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʝʜʘʛʦʛʘʤʠ ʧʨʠ ʧʨʦʚʝʜʝʥʥ ̔

ʬʨʦʥʪʘʣʴʥʠʭ ʦʧʠʪʫʚʘʥʴ ʪʘ ʟʜʽʡʩʥʝʥʥʷ ʨʝʬʣʝʢʩʽʾ. ʇʨʠ ʮʴʦʤʫ ʮʝʡ ʜʦʜʘʪʦʢ ʜʦʩʠʪʴ 

ʧʨʦʩʪʦ ʽ ʟʨʫʯʥʦ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ, ʟʜʘʪʥʠʡ ʧʦʚʥʽʩʪʶ ʟʘʤʽʥʠʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʜʦʨʦʛʦʾ ʩʠʩʪʝʤʠ ʛʦʣʦʩʫʚʘʥʥʷ ʽ ʜʦʟʚʦʣʷʻ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʙʘʯʠʪʠ 

ʨʝʟʫʣʴʪʘʪʠ ʛʦʣʦʩʫʚʘʥʥʷ ʘʫʜʠʪʦʨʽʾ. ʇʦ-ʪʨʝʪʻ, ʚʩʽ ʥʘʟʚʘʥʽ ʝʣʝʤʝʥʪʠ ʪʝʭʥʦʣʦʛʽʾ 

ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʝʜʘʛʦʛʘʤʠ ʧʨʠ ʦʨʛʘʥʽʟʘʮʽʾ ʽʛʨʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ- ʧʝʨʰʦʢʫʨʩʥʠʢʽʚ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʨʦʣʴʦʚʽʡ ʛʨʽ çʄʠʪʥʠʢè ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ARʜʦʜʘʪʢʫ çHP Revealè ʥʘ ʩʪʫʜʝʥʪʮʽ ʚ ʨʦʣʽ ʢʣʽʻʥʪʘ ʟʘʢʨʽʧʣʝʥʽ 

ʤʘʨʢʝʨʠ ʽʟ ʟʦʙʨʘʞʝʥʥʷʤ ʢʚʽʪʽʚ, ʭʣʽʙʘ, ʧʠʣʦʩʦʩʘ, ʘʚʪʦʤʦʙʽʣʷ ʪʦʱʦ, ʷʢʽ ʤʽʩʪʷʪʴ 

ʘʫʨʠ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʚʽʜʝʦʨʦʣʠʢʦʤ. ʂʘʨʪʢʠ ʟ ʢʦʜʘʤʠ ʧʨʦʛʨʘʤʠ 

çPlickersè, ʱʦ ʤʽʩʪʷʪʴ 4 ʤʦʞʣʠʚʽ ʚʘʨʽʘʥʪʠ ʚʽʜʧʦʚʽʜʽ, ʝʬʝʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʛʨʠ çʍʪʦ ʭʦʯʝ ʩʪʘʪʠ ʚʽʜʤʽʥʥʠʢʦʤ?è. QR-ʢʦʜʠ, 
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ʘʫʨʠ ʟʦʙʨʘʞʝʥʴ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʽ ʨʦʟʤʘʣʴʦʚʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʝʜʘʛʦʛʘʤʠ 

ʢʦʣʝʜʞʫ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʥʘʩʪʽʣʴʥʠʭ ʽʛʦʨ (çʏʘʨʽʚʥʝ ʜʦʤʽʥʦè, çɽʪʠʢʝʪ ʟʘ 

ʩʪʦʣʦʤè), ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʽʛʦʨ (çɺʽʨʪʫʘʣʴʥʠʡ ʤʘʛʘʟʠʥè, çʂʘʨʫʩʝʣʴ 

ʚʽʜʤʽʥʥʠʢʽʚè), ʢʚʝʩʪʽʚ (çɹʝʟʧʝʢʘ ʫ ʚʝʣʠʢʦʤʫ ʤʽʩʪʽè) ʪʘ ʽʥʰʠʭ. ʇʦ-ʯʝʪʚʝʨʪʝ, ʚ 

ʝʧʦʭʫ ʨʦʟʚʠʪʢʫ ʢʽʙʝʨʩʧʦʨʪʫ ʚ ʋʢʨʘʾʥʽ ʪʘ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʠ 

ʧʨʦʧʦʥʫʻʤʦ ʥʘʰʠʤ ʩʪʫʜʝʥʪʘʤ ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ ʟʤʘʛʘʥʥʷʭ ʟ AR-ʩʧʦʨʪʫ. ʍʣʦʧʮʽ 

ʟʘʢʠʜʘʶʪʴ ʙʘʩʢʝʪʙʦʣʴʥʽ ʤ'ʷʯʽ ʫ ʚʽʨʪʫʘʣʴʥʠʡ ʢʦʰʠʢ ʽ ʟʘʙʠʚʘʶʪʴ ʚʽʨʪʫʘʣʴʥʽ ʛʦʣʠ 

ʫ ʚʦʨʦʪʘ ʩʚʦʾʤʠ ʥʦʛʘʤʠ. ʋ ʮʴʦʤʫ ʥʘʤ ʜʦʧʦʤʘʛʘʶʪʴ ʩʧʦʨʪʠʚʥʽ AR-ʩʠʤʫʣʷʪʦʨʠ 

çAR Basketballè ʪʘ çAR Soccerè.  

ɺʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʫ ʮʠʬʨʦʚʠʡ ʦʩʚʽʪʥʽʡ 

ʧʨʦʩʪʽʨ ʢʦʣʝʜʞʫ ʻ ʥʘʡʨʝʟʫʣʴʪʘʪʠʚʥʽʰʠʤ ʩʧʦʩʦʙʦʤ ʧʽʟʥʘʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʧʨʝʜʤʝʪʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʧʨʦʩʪʦʨʫ. ɺʝʣʠʯʝʟʥʠʤ ʧʣʶʩʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʾ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʻ ʾʾ ʥʘʦʯʥʽʩʪʴ, ʽʥʬʦʨʤʘʮʽʡʥʘ ʧʦʚʥʦʪʘ ʪʘ 

ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ, ʱʦ ʩʧʦʥʫʢʘʻ ʢʦʨʠʩʪʫʚʘʯʘ ʜʦ ʘʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ. 

ɼʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ ʜʦʟʚʦʣʷʻ ʟʘʣʫʯʠʪʠ ʜʦ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʝ ʣʠʰʝ 

ʥʘʚʯʘʣʴʥʽ ʘʫʜʠʪʦʨʽʾ, ʥʘʚʯʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʽ ʢʦʤʧʣʝʢʩʠ, 

ʘ ʡ ʨʝʢʨʝʘʮʽʡʥʽ ʧʨʦʩʪʦʨʠ, ʱʦ ʧʝʨʝʪʚʦʨʶʻ ʙʫʜʴ-ʷʢʫ ʧʦʚʝʨʭʥʶ ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʦ 

ʥʘʩʠʯʝʥʫ ʟʦʥʫ.  
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Separate structural subdivision çZhytomyr Trade and Economics College of the State 

Trade and Economics Universityè, 

Zhytomyr, Ukraine 

AUGMENTED REALITY IN EDUCATION 

Abstract. The purpose of the work is to analyze the features of using virtual and 

augmented reality in the professional higher education system. The authors found out 

that the implementation of augmented reality technology in the digital educational 

space of the college is the most effective way to learn about the surrounding subject 

environment. Features of augmented reality are its visibility, completeness of 

information and interactivity, which encourages the user to actively interact. 

Augmented reality makes it possible to involve in educational activities not only 

classrooms, educational equipment and teaching-methodical complexes, but also 

recreational spaces, which turns any surface into an information-rich zone. 

Keywords. Augmented Reality, Digital technology, ɽducatio. 

 

 

 

ʋɼʂ 37.01/09 : 004.9 

ʇʨʦʢʦʧʝʥʢʦ ɸ.ɸ., 

ʅʘʮ̔ʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʦʙʦʨʦʥʠ ʋʢʨʘʾʥʠ ʽʤʝʥʽ ɯʚʘʥʘ ʏʝʨʥʷʭʦʚʩʴʢʦʛʦ, 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɿɸʉʊʆʉʋɺɸʅʅʗ ɯʄɽʈʉʀɺʅʀʍ ʊɽʍʅʆʃʆɻɯʁ ɺ ʋʄʆɺɸʍ 

ɺɯʁʉʔʂʆɺʆɻʆ ʇʈʆʊʀʉʊʆʗʅʅʗ 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʆʨʛʘʥʽʟʘʮʽʷ ʬʦʨʤʫʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʩʫʯʘʩʥʠʭ ʚʽʡʩʴʢʦʚʠʭ ʬʘʭʽʚʮʽʚ ʧʝʨʝʙʫʚʘʻ ʚ ʩʪʘʥʽ ʧʦʩʪʽʡʥʦʛʦ 

ʨʝʬʦʨʤʫʚʘʥʥʷ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʟʤʽʩʪʫ.  ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʷʢ ʰʣʷʭʦʤ 

ʬʦʨʤʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʚʽʡʩʴʢʦʚʦʾ ʦʩʚʽʪʠ (ɿɺɺʆ), ʪʘʢ ʽ ʧʽʜ ʯʘʩ  

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʱʦ ʧʨʦʚʦʜʠʪʴʩʷ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʜʦʩʚʽʜʯʝʥʠʭ 



 

 

  

ɯʄɽʈʉʀɺʅɯ ʊɽʍʅʆʃʆɻɯɰ ɺ ʆʉɺɯʊɯ 144 

 

ʽʥʩʪʨʫʢʪʦʨʽʚ ʫ ʪʦʤʫ ʯʠʩʣʽ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʽʥʦʟʝʤʥʠʭ ʬʘʭʽʚʮʽʚ. ɼʘʥʠʡ ʩʪʘʥ ʨʝʯʝʡ 

ʟʫʤʦʚʣʝʥʠʡ ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ ʪʘ ʧʦʚʩʶʜʥʦʶ ʜʽʜʞʠʪʘʣʽʟʘʮʽʻʶ ʩʠʩʪʝʤʠ 

ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʽʡʩʴʢʦʚʠʭ ʬʘʭʽʚʮʽʚ, ʦʩʢʽʣʴʢʠ ʋʢʨʘʾʥʘ ʦʙʨʘʣʘ ʰʣʷʭ 

ʧʝʨʝʦʟʙʨʦʻʥʥʷ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʚ ɿʙʨʦʡʥʠʭ ʉʠʣʘʭ ʋʢʨʘʾʥʠ ʧʦʯʘʣʠ 

ʟôʷʚʣʷʪʠʩʷ ʩʫʯʘʩʥʽ ʨʘʢʝʪʥʽ ʩʠʩʪʝʤʠ, ʙʝʟʧʽʣʦʪʥʽ ʘʚʽʘʮʽʡʥʽ ʢʦʤʧʣʝʢʩʠ, ʥʦʚʽʪʥʽ 

ʨʘʜʽʦʣʦʢʘʮʽʡʥʽ ʩʪʘʥʮʽʾ ʪʦʱʦ. ɺ ʨʝʘʣʽʷʭ ʩʴʦʛʦʜʝʥʥʷ ʚʽʡʥʘ ʘ ʪʘʢʦʞ ʚʽʡʥʠ 

ʤʘʡʙʫʪʥʴʦʛʦ ï ʮʝ ʙʠʪʚʠ ʽʥʪʝʣʝʢʪʫ ʪʘ ʪʝʭʥʦʣʦʛʽʡ.  

ʅʘʨʘʟʽ, ʩʫʯʘʩʥʘ ʩʠʩʪʝʤʘ ʚʽʡʩʴʢʦʚʦʾ ʦʩʚʽʪʠ ʧʝʨʝʙʫʚʘʻ ʥʘ ʥʦʚʦʤʫ 

ʧʝʨʝʣʦʤʥʦʤʫ ʝʪʘʧʽ ʾʾ ʨʦʟʚʠʪʢʫ, ʟʫʤʦʚʣʝʥʦʤʫ ʧʝʨʝʭʦʜʦʤ ʜʦ ʮʠʬʨʦʚʽʟʘʮʽʾ ʚʩʽʻʾ 

ʦʩʚʽʪʥʴʦʾ ʝʢʦʩʠʩʪʝʤʠ ʟʘʛʘʣʦʤ. ʊʘʢʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʚʠʢʣʠʢʘʥʘ ʻʚʨʦʧʝʡʩʴʢʠʤʠ ʪʘ 

ʩʚʽʪʦʚʠʤʠ ʛʣʦʙʘʣʽʟʘʮʽʡʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʱʦ ʩʚʦʻʶ ʯʝʨʛʦʶ ʧʦʪʨʝʙʫʻ ʯʘʩʪʢʦʚʦʛʦ 

ʯʠ ʥʘʚʽʪʴ ʧʦʚʥʦʛʦ ʟʘʥʫʨʝʥʥʷ ñʽʤʝʨʩʽʾò ʚʽʡʩʴʢʦʚʠʭ ʬʘʭʽʚʮʽʚ ʚ ʮʠʬʨʦʚʝ 

ʩʝʨʝʜʦʚʠʱʝ, ʟ ʤʝʪʦʶ ʬʦʨʤʫʚʘʥʥʷ ʾʭ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ.  

ʋʧʨʦʚʘʜʞʝʥʥʷ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʧʨʦʬʝʩʽʡʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʚʽʡʩʴʢʦʚʠʭ ʬʘʭʽʚʮʽʚ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ 

ʚʽʡʩʴʢʦʚʦʾ ʦʩʚʽʪʠ. ɺʚʘʞʘʻʤʦ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤ ʦʢʨʝʩʣʝʥʥʷ ʧʦʥʷʪʪʷ ʽʤʝʨʩʽʾ 

(ʟʘʥʫʨʝʥʥʷ), ʱʦ ʧʨʷʤʦ ʩʧʽʚʚʽʜʥʦʩʠʪʴʩʷ ʟ ʧʨʦʙʣʝʤʦʶ ʧʽʜʛʦʪʦʚʢʠ ʚʽʡʩʴʢʦʚʠʭ 

ʬʘʭʽʚʮʽʚ. 

ʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʧʦʪʨʝʙʫʶʪʴ ʩʫʯʘʩʥʠʭ ʨʽʰʝʥʴ, ʘʜʞʝ ʨʝʘʣʴʥʽʩʪʴ, ʱʦ ʥʘʩ 

ʦʪʦʯʫʻ, ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʻʪʴʩʷ, ʘ ʦʪʞʝ ʮʽ ʟʤʽʥʠ ʻ ʦʜʥʦʯʘʩʥʦ ʽ ʚʠʢʣʠʢʘʤʠ, ʽ 

ʤʦʞʣʠʚʦʩʪʷʤʠ.  

ʅʘʨʘʟʽ, ʚ ʽʩʥʫʶʯʠʭ ʫʤʦʚʘʭ ʚʽʡʩʴʢʦʚʦʛʦ ʧʨʦʪʠʩʪʦʷʥʥʷ ʚʞʝ ʟʚʠʯʥʠʤ ʩʪʘʣʦ 

ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʣʽʥʽʾ ʟʽʪʢʥʝʥʥʷ ʘʚʪʦʥʦʤʥʦʾ ʟʙʨʦʾ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʦʾ 

ʟʥʘʯʥʦ ʟʤʝʥʰʫʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʣʶʜʠʥʫ, ʧʨʦʪʝ ʧʦʪʨʝʙʫʻ ʩʧʝʮʠʬʽʯʥʠʭ ʥʘʚʠʯʦʢ 

ʽ ʚʤʽʥʴ, ʥʘʧʨʠʢʣʘʜ: ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʙʝʟʧʽʣʦʪʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʚʝʜʝʥʥʷ 

ʨʦʟʚʽʜʢʠ ʪʘ ʟʜʽʡʩʥʝʥʥʷ ʚʦʛʥʝʚʦʛʦ ʚʧʣʠʚʫ (ʙʝʟʧʽʣʦʪʥʽ ʣʽʪʘʣʴʥʽ ʘʧʘʨʘʪʠ - ɹʇʃɸ); 

ʨʦʙʦʪʠ, ʷʢʽ ʜʽʶʪʴ ʥʘ ʦʩʥʦʚʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʡ ʟʜʘʪʥʽ ʩʘʤʦʩʪʽʡʥʦ ʚʠʢʦʥʫʚʘʪʠ 

ʚʽʡʩʴʢʦʚʽ ʦʧʝʨʘʮʽʾ ï ʘʚʪʦʥʦʤʥʦ ʰʫʢʘʪʠ, ʨʦʟʧʽʟʥʘʚʘʪʠ ʽ ʟʥʝʰʢʦʜʞʫʚʘʪʠ ʤʽʥʠ; 
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ʙʦʡʦʚʽ ʨʦʙʦʪʠʟʦʚʘʥʽ ʧʣʘʪʬʦʨʤʠ, ʱʦ ʤʦʞʫʪʴ ʚʝʩʪʠ ʚʦʛʦʥʴ ʟʘ ʥʘʢʘʟʦʤ ʣʶʜʠʥʠ-

ʦʧʝʨʘʪʦʨʘ ʪʘ ̔ʥ.). 

ʉʝʨʝʜ ʥʘʡʮʽʢʘʚʽʰʠʭ ʫʢʨʘʾʥʩʴʢʠʡ ʩʪʘʨʪʘʧ-ʧʨʦʝʢʪʽʚ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ 

ʥʘʩʪʫʧʥʽ: ʙʝʟʦʧʝʨʘʪʦʨʥʠʡ ʤʽʥʦʰʫʢʘʯ, ʢʚʘʜʨʦʢʦʧʪʝʨ-ʤʽʥʦʰʫʢʘʯ, ʪʘʢʦʞ, ʫ ʩʬʝʨʽ 

ʨʦʙʦʪʠʟʘʮʽʾ ʧʨʦʪʦʪʠʧ ʢʦʤʧʣʝʢʩʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʙʝʟʧʽʣʦʪʥʠʤʠ 

ʘʚʽʘʮʽʡʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʪʝʘʪʨʫ ʙʦʡʦʚʠʭ ʜʽʡ. ʅʦʚʠʥʢʦʶ ʻ ʙʝʪʘ-

ʚʝʨʩʽʷ ̔ ʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʰʪʘʤʧʫʚʘʥʥʷ ʛʽʣʴʟ ʜʣʷ ʘʨʪʠʣʝʨʽʡʩʴʢʠʭ 

ʩʥʘʨʷʜʽʚ. 

ʇʨʦʤʽʞ ʽʥʰʦʛʦ ɿʙʨʦʡʥʠʤ ʉʠʣʘʤ ʋʢʨʘʾʥʠ ʧʦʪʨʽʙʥʽ ʥʘʡʩʫʯʘʩʥʽʰʽ ʩʠʩʪʝʤʠ 

ʨʘʜʽʦʝʣʝʢʪʨʦʥʥʦʾ ʙʦʨʦʪʴʙʠ (ʈɽɹ) ʪʘ ʨʘʜʽʦʝʣʝʢʪʨʦʥʥʦʾ ʨʦʟʚʽʜʢʠ (ʈɽʈ), ʩʠʩʪʝʤʠ 

ʟʚôʷʟʢʫ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ (ɸʉʋ) [1]. çʉʫʯʘʩʥʘ ʚʽʡʥʘ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ, ʱʦ ʩʘʤʝ ʚʠʩʦʢʽ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʤʘʛʘʶʪʴ ʥʘʚʘʣʫè. ʆʣʝʢʩʽʡ 

ʈʝʟʥʽʢʦʚ. 

ɺʽʡʩʴʢʦʚʘ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʟʘʛʘʣʦʤ ʥʝ ʻ ʯʠʤʦʩʴ ʥʦʚʠʤ, ʘʣʝ ʩʴʦʛʦʜʥʽ ʟʘ ʥʝʶ 

ʪʘʢ ʯʠ ʽʥʘʢʰʝ ʟʘʚʞʜʠ ʩʪʦʾʪʴ ʣʶʜʠʥʘ, ʢʦʪʨʘ ʧʦʚʠʥʥʘ ʤʘʪʠ ʬʽʢʩʦʚʘʥʽ, ʩʧʝʮʽʘʣʴʥʽ 

ʥʘʚʠʯʢʠ (Hard skills). ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʠʪʴ ʟʥʘʯʥʦ 

ʨʦʟʰʠʨʠʪʠ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʚʽʡʩʴʢʦʚʠʭ ʬʘʭʽʚʮʽʚ, ʩʧʨʠʷʪʠʤʝ ʧʽʜʚʠʱʝʥʥʶ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʩʧʨʠʷʪʠʤʝ ʬʦʨʤʫʚʘʥʥ ʁ ʥʦʚʽʪʥʴʦʾ 

ʢʦʤʧôʶʪʝʨʥʦ ʦʨʽʻʥʪʦʚʘʥʦʾ ʝʢʦʩʠʩʪʝʤʠ ʦʩʚʽʪʠ, ʷʢ ʥʦʚʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʥʘʫʢʦʚʦʛʦ ʽ 

ʤʝʪʦʜʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʆʩʥʦʚʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʤʝʨʩʠʚʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʚʽʡʩʴʢʦʚʠʭ ʬʘʭʽʚʮʽʚ ʻ: ʥʘʦʯʥʽʩʪʴ, 

ʙʝʟʧʝʢʘ, ʟʘʣʫʯʝʥʥʷ, ʬʦʢʫʩʫʚʘʥʥʷ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʥʘ ʤʘʪʝʨʽʘʣʽ [2].  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʘʨʪʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ 

ʧʣʘʥʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʟʦʢʨʝʤʘ ʟʘʜʣʷ ʪʨʝʥʫʚʘʥʥʷ ʪʘ ʥʘʙʫʪʪʷ 

ʚʽʡʩʴʢʦʚʠʤʠ ʬʘʭʽʚʮʷʤʠ ʜʦʩʚʽʜʫ ʽ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʾ, ʪʦʙʪʦ ʛʣʠʙʦʢʝ ʟʘʥʫʨʝʥʥʷ ʚ 

ʮʠʬʨʦʚʠʡ ʩʚʽʪ, ʤʦʞʫʪʴ ʩʪʘʪʠ ʦʩʥʦʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʫ ʬʦʨʤʫʚʘʥʥʽ ʩʫʯʘʩʥʦʾ 

ʝʢʦʩʠʩʪʝʤʠ ʚʽʡʩʴʢʦʚʦʾ ʦʩʚʽʪʠ ʡ ʟʜʽʡʩʥʠʪʠ ʨʝʚʦʣʶʮʽʶ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ. 
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ʇɯɼɻʆʊʆɺʂɸ ɺʏʀʊɽʃʗ ɼʆ ʈʆɹʆʊʀ ʋ ʎʀʌʈʆɺʆʄʋ ʆʉɺɯʊʅʔʆʄʋ 
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ʧʝʜʘʛʦʛʽʚ, ʤʝʪʦʜʠʩʪʽʚ ʫʩʴʦʛʦ ʩʚʽʪʫ ʰʫʢʘʪʠ ʥʝ ʣʠʰʝ ʥʦʚʽ ʬʦʨʤʠ ʽ ʤʝʪʦʜʠ 

ʥʘʚʯʘʥʥʷ, ʘʣʝ ʡ ʥʦʚʫ ʦʩʚʽʪʥʶ ʧʘʨʘʜʠʛʤʫ, ʘ ʛʦʣʦʚʥʝ ʰʣʷʭʠ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ 

ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚ ʷʢʦʤʫ ʚʨʘʭʦʚʘʥʽ ʚʩʽ ʬʘʢʪʦʨʠ ʚʧʣʠʚʫ ʥʘ ʨʦʟʚʠʪʦʢ ʫʯʥʷ, 

ʡʦʛʦ ʦʩʦʙʠʩʪʽʩʪʴ, ʩʘʤʦʚʠʟʥʘʯʝʥʥʷ ʪʘ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ. ɺʯʠʪʝʣʴ ʧʨʘʮʶʻ ʫ 

ʚʽʨʪʫʘʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʫʩʽ ʩʢʣʘʜʦʚʽ ʷʢʦʛʦ ʧʦʚʠʥʥʽ ʟʥʘʭʦʜʠʪʠʩʴ ʫ 

ʪʽʩʥʦʤʫ ʚʟʘʻʤʦʟʚôʷʟʢʫ, ʚʟʘʻʤʦʜʦʧʦʚʥʶʚʘʪʠ ʪʘ ʚʧʣʠʚʘʪʠ ʦʜʠʥ ʥʘ ʦʜʥʦʛʦ, 

ʦʧʪʠʤʘʣʴʥʦ ʧʦʻʜʥʫʚʘʪʠʩʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʪʝʥʜʝʥʮʽʡ ʚ ʦʩʚʽʪʽ. ʗʢ ʦʙôʻʢʪ 

ʮʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʩʫʯʘʩʥʠʡ ʚʯʠʪʝʣʴ ʚʠʢʦʥʫʻ ʥʠʟʢʫ ʬʫʥʢʮʽʡ: ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʟʤʽʩʪʫ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʦʩʪʘʥʦʚʢʘ ʮʽʣʝʡ, ʜʦʙʽʨ ʟʘʩʦʙʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʡ 

ʥʘʚʯʘʥʥʷ, ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ ʪʘ 

ʦʮʽʥʶʚʘʥʥʷ, ʥʘʧʦʚʥʝʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʚʽʜʧʦʚʽʜʥʠʤ ʢʦʥʪʝʥʪʦʤ. ɯʤʝʨʩʠʚʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʟʤʽʥʶʶʪʴ ʤʝʪʦʜʠʢʫ ʥʘʚʯʘʥʥʷ, ʪʦʤʫ ʧʽʜʛʦʪʦʚʮʽ ʚʯʠʪʝʣʷ ʜʦ ʾʭ 

ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʨʠʜʽʣʝʥʘ ʟʥʘʯʥʘ ʫʚʘʛʘ. 

ʄʝʪʘ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʟʤʽʩʪʫ ʪʘ ʩʪʨʫʢʪʫʨʠ 

ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ ʫ ʧʽʜʛʦʪʦʚʮʽ ʤʘʡʙʫʪʥʽʭ ʚʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ 

ʧʝʜʘʛʦʛʽʚ ʧʨʦʬʝʩʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʛʘʣʫʟʽ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʤʝʪʦʶ ʷʢʦʾ ʻ 

ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʪʚʦʨʯʦʛʦ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʫ ʨʽʟʥʠʭ ʫʤʦʚʘʭ 

ʪʝʭʥʽʯʥʦʛʦ ʪʘ ʧʨʦʛʨʘʤʥʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʪʝʭʥʦʣʦʛʽʾ ʟʘʥʫʨʝʥʥʷ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʝʜʘʛʦʛʽʢʫ, ʟʘʩʥʦʚʘʥʫ ʥʘ 

ʢʦʥʩʪʨʫʢʪʠʚʽʩʪʩʴʢʽʡ ʪʝʦʨʽʾ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʤʫ ʥʘʚʯʘʥʥʽ, ʩʪʚʦʨʶʶʯʠ 

ʩʝʨʝʜʦʚʠʱʝ, ʷʢʝ ʜʦʧʦʤʘʛʘʻ ʫʯʥʷʤ ʥʘʚʯʘʪʠʩʷ ʥʘ ʧʨʘʢʪʠʮʽ, ʨʦʟʚʠʚʘʪʠ 

ʢʨʝʘʪʠʚʥʽʩʪʴ ʽ ʧʦʢʨʘʱʫʚʘʪʠ ʨʦʟʫʤʽʥʥʷ ʷʚʠʱ ʽ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʻ ʥʝʚʠʜʠʤʠʤʠ ʜʣʷ 

ʣʶʜʩʴʢʦʛʦ ʦʢʘ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʦʧʫʙʣʽʢʦʚʘʥʦ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʫʙʣʽʢʘʮʽʡ 

ʷʢ ʚ ʋʢʨʘʾʥʽ, ʪʘʢ ʽ ʟʘ ʢʦʨʜʦʥʦʤ, ʚ ʷʢʠʭ ʜʝʪʘʣʴʥʦ ʦʧʠʩʫʻʪʴʩʷ ʨʦʟʨʦʙʢʘ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʟʘʥʫʨʝʥʥʷ, ʘ ʪʘʢʦʞ ʜʝʤʦʥʩʪʨʫʶʪʴʩʷ ʧʝʨʝʚʘʛʠ VR, 

AR ʪʘ MR ʪʝʭʥʦʣʦʛʽʡ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ (ɺ.ʖ.ɹʠʢʦʚ, ʉ.ʇ.ɺʝʣʠʯʢʦ, ʖ.ɺ.ɭʯʢʘʣʦ, 

ɺ.ʌ.ɿʘʙʦʣʦʪʥʠʡ, ʅ.ɸ.ʄʠʩʣʽʮʴʢʘ, ʉ.ɻ.ʃʠʪʚʠʥʦʚʘ, ʆ.ʇ.ʇʽʥʯʫʢ, ʉ.ʆ.ʉʝʤʝʨʽʢʦʚ, 

ʅ.ɺ.ʉʦʨʦʢʦ, ɺ.ɺ.ʊʢʘʯʫʢ ʪʘ ʽʥ.). ɹʽʣʴʰʽʩʪʴ ʥʘʫʢʦʚʮʽʚ ʩʭʦʜʷʪʴʩʷ ʥʘ ʜʫʤʮʽ, ʱʦ 
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ʽʤʝʨʩʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʽʣʴʰʫ ʚʟʘʻʤʦʜʽʶ ʪʘ ʨʦʟʫʤʽʥʥʷ ʧʽʜ ʯʘʩ 

ʥʘʚʯʘʥʥʷ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʤʝʭʘʥʽʟʤʘʤʠ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ ʪʘ ʤʦʞʣʠʚʦʩʪʷʤʠ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʩʢʣʘʜʥʦʩʪʽ, ʪʦʤʫ ʤʘʶʪʴ ʟʥʘʯʥʽ ʧʝʨʩʧʝʢʪʠʚʠ ʚ ʦʩʚʽʪʽ.  

ʇ̔ ʜʛʦʪʦʚʢʘ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʦʛʦ ʚʯʠʪʝʣʷ ʘʙʦ ʧʝʜʘʛʦʛʘ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʚ ʛʘʣʫʟʽ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʝʨʝʜʙʘʯʘʻ ʚʠʚʯʝʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʥʝ 

ʣʠʰʝ ʬʘʭʦʚʠʭ ʤʝʪʦʜʠʢ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʤʘʡʙʫʪʥʽʤ ʧʝʜʘʛʦʛʘʤ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʚ 

ʧʨʦʙʣʝʤʘʭ ʰʢʽʣʴʥʦʾ ʪʘ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ. ʇʽʜʛʦʪʦʚʢʘ ʚʯʠʪʝʣʷ, ʟʜʘʪʥʦʛʦ 

ʨʝʘʣʽʟʫʚʘʪʠ ʚ ʩʚʦʾʡ ʜʽʷʣʴʥʦʩʪʽ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ, ʟʘʧʨʦʚʘʜʞʫʚʘʪʠ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʽʜʭʽʜ ʪʘ ʽʜʝʾ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʚʚʝʜʝʥʥʷ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʜʠʩʮʠʧʣʽʥ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ, ʱʦ 

ʢʦʥʢʨʝʪʠʟʫʶʪʴ ʪʘ ʧʦʛʣʠʙʣʶʶʪʴ ʟʥʘʥʥʷ, ʬʦʨʤʫʶʪʴ ʧʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ ʨʦʙʦʪʠ ʚ 

ʩʫʯʘʩʥʠʭ ʚʽʨʪʫʘʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʥʘʚʯʘʥʥʷ. 

ɼʣʷ ʤʘʡʙʫʪʥʴʦʛʦ ʚʯʠʪʝʣʷ ʽʥʬʦʨʤʘʪʠʢʠ ʘʙʦ ʧʝʜʘʛʦʛʘ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʚ ʛʘʣʫʟʽ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʫʞʝ ʚʘʞʣʠʚʦ, ʱʦʙ ʪʘʢʽ ʜʠʩʮʠʧʣʽʥʠ 

ʜʘʚʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʦʟʥʘʡʦʤʣʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʟ ʥʘʡʥʦʚʽʰʠʤʠ ʥʘʧʨʷʤʘʤʠ 

ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʽ, ʽ, ʚ ʪʦʡ ʞʝ ʯʘʩ, ʟʘ ʨʘʭʫʥʦʢ 

ʧʨʦʚʝʜʝʥʥʷ ʣʘʙʦʨʘʪʦʨʥʦ-ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ ʧʦʩʠʣʶʚʘʣʠ ʨʦʣʴ ʘʢʪʠʚʥʦʾ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʧʦʰʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ, ʦʩʦʙʣʠʚʦ ʟ ʧʠʪʘʥʴ, 

ʧʦʚôʷʟʘʥʠʭ ʽʟ ʧʨʘʢʪʠʢʦʶ ʨʦʟʨʦʙʢʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʰʠʭ ʧʦʧʝʨʝʜʥʽʭ ʚʠʩʥʦʚʢʽʚ, ʱʦʜʦ ʜʦʮʽʣʴʥʦʩʪʽ ʚʠʚʯʝʥʥʷ 

ʩʪʫʜʝʥʪʘʤʠ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʩʪʘʥʫ ʨʦʟʨʦʙʣʝʥʦʩʪʽ 

ʧʨʦʙʣʝʤʠ, ʘ ʩʘʤʝ, ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʪʘ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʟ ʧʠʪʘʥʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʽʡ ʛʘʣʫʟʽ, ʜʦʩʚʽʜʫ ʨʦʙʦʪʠ ʚ 

ʣʘʙʦʨʘʪʦʨʽʾ ʢʦʤʧôʶʪʝʨʥʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ, ʱʦ ʜʽʻ ʥʘ ʢʘʬʝʜʨʽ, 

ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʪʘ ʫʧʨʦʚʘʜʞʝʥʦ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʤ.ɺ.ɺʠʥʥʠʯʝʥʢʘ ʜʚʽ ʜʠʩʮʠʧʣʽʥʠ: çɺʽʨʪʫʘʣʴʥʽ ʥʘʚʯʘʣʴʥʽ ʩʝʨʝʜʦʚʠʱʘè ʪʘ 

çɿʘʩʦʙʠ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʩʪʦʨʽè.  
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ʋ ʨʝʟʫʣʴʪʘʪʽ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʩʪʫʜʝʥʪʠ ʙʫʜʫʪʴ 

ʦʟʥʘʡʦʤʣʝʥʽ ʟ ʩʫʪʥʽʩʪʶ ʪʘ ʩʪʨʫʢʪʫʨʦʶ ʚʽʨʪʫʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ; ʪʝʭʥʦʣʦʛʽʷʤʠ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ ʪʘ ʜʦʧʦʚʥʝʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ ʫ ʩʠʩʪʝʤʽ ʦʩʚʽʪʠ (ʥʘ ʧʨʠʢʣʘʜʽ BookVAR); ʦʨʛʘʥʽʟʘʮʽʻʶ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ ʫ ʚʽʨʪʫʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ;  ʬʦʨʤʘʤʠ ʚʟʘʻʤʦʜʽʾ 

ʚʯʠʪʝʣʷ ʟ ʫʯʘʩʥʠʢʘʤʠ ʫ ʧʨʦʮʝʩʽ ʚʽʨʪʫʘʣʴʥʦʛʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ; 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʪʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʪʘ ʦʩʚʽʪʥʽʭ ʧʣʘʪʬʦʨʤ (ʥʘ ʧʨʠʢʣʘʜʽ Google, Moodle, Microsoft Teams, 

LearningApps ʪʘ ʽʥ.). ʄʘʡʙʫʪʥʽ ʚʯʠʪʝʣʽ ʥʘʚʯʘʶʪʴʩʷ ʩʘʤʦʩʪʽʡʥʦ ʩʪʚʦʨʶʚʘʪʠ 

ʦʩʚʽʪʥʽ ʩʝʨʝʜʦʚʠʱʘ, ʧʨʦʻʢʪʫʚʘʪʠ ʦʩʚʽʪʥʶ ʜʽʷʣʴʥʽʩʪʴ ʪʘ ʥʘʧʦʚʥʶʚʘʪʠ ʮʽ 

ʩʝʨʝʜʦʚʠʱʘ ʥʝʦʙʭʽʜʥʠʤ ʢʦʥʪʝʥʪʦʤ. 

ʆʩʦʙʣʠʚʠʤ ʚʠʜʦʤ ʨʦʙʦʪʠ ʻ ʚʠʚʯʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʜʦʜʘʪʢʽʚ ʟ 

ʤʝʪʦʶ ʥʘʩʪʫʧʥʦʾ ʨʦʟʨʦʙʢʠ ʝʣʝʤʝʥʪʽʚ ʚʽʨʪʫʘʣʴʥʦʾ ʪʘ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʟ ʜʠʩʮʠʧʣʽʥ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʩʧʨʷʤʫʚʘʥʥʷ. ʊʘʢʘ ʜʽʷʣʴʥʽʩʪʴ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʧʨʦʬʝʩʽʡʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʩʪʫʜʝʥʪʽʚ, ʷʢʽ ʥʘʚʯʘʶʪʴʩʷ ʟʘ ʧʨʦʛʨʘʤʦʶ ʧʽʜʛʦʪʦʚʢʠ ʧʝʜʘʛʦʛʽʚ 

ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ ʚ ʛʘʣʫʟʽ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʦʪʨʠʤʫʶʪʴ 

ʪʘʢʦʞ ʡ ʽʥʞʝʥʝʨʥʫ ʩʧʝʮʽʘʣʽʟʘʮʽʶ ʷʢ ʬʘʭʽʚʮʽ, ʱʦ ʚʦʣʦʜʽʶʪʴ ʥʘʚʠʯʢʘʤʠ 

ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʪʘ ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʨʽʚʥʷʭ ʨʦʟʨʦʙʥʠʢʽʚ ʩʧʝʮʽʘʣʴʥʠʭ 

ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ. ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʪʘʢʠʭ ʟʘʥʷʪʴ ʟʥʘʯʥʝ ʤʽʩʮʝ 

ʚʽʜʚʦʜʠʪʴʩʷ ʩʘʤʦʩʪʽʡʥʽʡ ʨʦʙʦʪʽ ʩʪʫʜʝʥʪʽʚ ʟ ʜʦʙʦʨʫ ʥʝʦʙʭʽʜʥʠʭ ʟʘʩʦʙʽʚ, ʚʠʙʦʨʫ 

ʪʝʤʠ, ʝʣʝʤʝʥʪʽʚ ʚʽʜʪʚʦʨʝʥʥʷ ʪʘ ʽʥ.  

ʅʘʰʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʣʠʰʝ ʜʨʫʛʠʡ ʨʽʢ, ʪʦʤʫ ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ 

ʧʨʦ ʧʦʧʝʨʝʜʥʽ ʧʦʟʠʪʠʚʥʽ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʠ. ʉʪʫʜʝʥʪʠ ʦʪʨʠʤʘʣʠ ˇʨʫʥʪʦʚʥʽ ʟʥʘʥʥʷ 

ʪʘ ʥʘʚʠʯʢʠ ʨʦʙʦʪʠ ʫ ʚʽʨʪʫʘʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ, ʱʦ ʻ ʚʢʨʘʡ ʚʘʞʣʠʚʠʤ ʚ ʫʤʦʚʘʭ 

ʩʫʯʘʩʥʦʾ ʰʢʦʣʠ. ʅʠʤʠ ʨʦʟʨʦʙʣʝʥʽ ʧʝʨʰʽ ʝʣʝʤʝʥʪʘʨʥʽ ʚʽʨʪʫʘʣʴʥʽ ʤʦʜʝʣʽ, ʷʢʽ 

ʫʩʧʽʰʥʦ ʚʧʨʦʚʘʜʞʝʥʽ ʫ ʥʘʚʯʘʥʥʽ. ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʧʠʪʘʥʴ 

ʨʦʟʨʦʙʢʠ ʟʘʩʦʙʽʚ ʚʽʨʪʫʘʣʴʥʦʾ ʪʘ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʜʦʟʚʦʣʷʻ ʾʤ ʦʬʦʨʤʠʪʠ 

ʩʚʦʾ ʨʝʟʫʣʴʪʘʪʠ ʫ ʚʠʛʣʷʜʽ ʢʫʨʩʦʚʠʭ ʪʘ ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʭ ʨʦʙʽʪ.  
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ɺʠʩʥʦʚʢʠ. ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʦʚôʷʟʘʥʦʛʦ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʽ, ʤʦʞʝʤʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ 

ʧʨʦʧʦʥʦʚʘʥʽ ʥʘʤʠ ʥʘʚʯʘʣʴʥʽ ʢʫʨʩʠ ʩʧʨʠʷʶʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽʡ ʧʽʜʛʦʪʦʚʮʽ 

ʚʠʧʫʩʢʥʠʢʘ ʟʘʢʣʘʜʫ ʚʠʱʦʛʦ ʦʩʚʽʪʠ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʦʚʝʜʝʥʥʷ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʡʦʛʦ ʧʨʘʢʪʠʯʥʠʤʠ ʥʘʚʠʯʢʘʤʠ ʨʦʟʨʦʙʢʠ 

ʩʫʯʘʩʥʠʭ ʚʽʨʪʫʘʣʴʥʠʭ ʦʩʚʽʪʥʽʭ ʩʝʨʝʜʦʚʠʱ. ɿʤʽʩʪ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ 

ʚʨʘʭʦʚʫʻ ʽʥʪʝʛʨʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʚʯʠʪʝʣʽʚ ʪʘ ʧʝʜʘʛʦʛʽʚ: 

ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʦʪʦʚʠʭ ʩʝʨʝʜʦʚʠʱ ʥʘʚʯʘʥʥʷ ʪʘ ʨʦʙʦʪʘ ʚ ʥʠʭ 

ʧʦʻʜʥʫʻʪʴʩʷ ʽʟ ʬʦʨʤʫʚʘʥʥʷʤ ʥʘʚʠʯʦʢ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʟʨʦʙʢʠ ʟʘʩʦʙʽʚ ʚʽʨʪʫʘʣʴʥʦʾ 

ʪʘ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ.  
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TEACHER PREPARATION FOR WORK IN THE DIGITAL 

EDUCATIONAL SPACE  

Annotation. The purpose of our research is to substantiate the content and 

structure of a new educational discipline in the training of future teachers of computer 

science and teachers of professional training in the field of digital technologies. Such 

a discipline should have a professional and practical direction and prepare students to 

work in a modern virtual oriented environment. We have substantiated that the main 

thing in the construction of such a discipline is an integrated approach: preparation 

for the use of ready-made learning environments and work in them is combined with 

the formation of skills for the independent development of virtual and augmented 

reality tools for educational purposes. 
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ɼʆʇʆɺʅɽʅɸ ʈɽɸʃʔʅɯʉʊʔ ɺ ʇʆɿɸʋʈʆʏʅɯʁ ʈʆɹʆʊɯ 

(ʇɯɼɻʆʊʆɺʏʀʁ ɽʊɸʇ) 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʉʫʯʘʩʥʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʫ ʢʨʘʾʥʽ ʡ ʩʫʩʧʽʣʴʩʪʚʽ ʥʝ 

ʧʨʦʡʰʣʠ ʦʩʪʦʨʦʥʴ  ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ʏʠʥʥʠʢʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʤʽʩʪ, 

ʬʦʨʤʠ ʪʘ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ - ʧʨʠʡʥʷʪʪʷ ɼʝʨʞʘʚʥʦʛʦ ʩʪʘʥʜʘʨʪʫ ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ 

ʦʩʚʽʪʠ, ʝʢʟʠʩʪʝʥʮʽʡʥʽ ʟʘʛʨʦʟʠ, ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʟʤʽʥʠ ʪʘ ʽʥʰʽ. ɺʩʝ ʮʝ 

ʚʠʤʘʛʘʻ ʧʦʰʫʢʫ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʧʨʘʮʶʚʘʪʠʤʫʪʴ ʟʘ ʙʫʜʴ 

ʷʢʦʾ ʬʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ʉʝʨʝʜ ʪʘʢʠʭ ʟʘʩʦʙʽʚ ʩʣʽʜ 

ʚʠʦʢʨʝʤʠʪʠ ʜʦʩʠʪʴ ʧʦʧʫʣʷʨʥʫ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, ʪʝʭʥʦʣʦʛʽʶ ʜʦʧʦʚʥʝʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ. ɸʣʝ ʤʠ ʧʨʦʧʦʥʫʻʤʦ  ʾʾ ʨʦʟʛʣʷʥʫʪʠ ʥʝ ʪʽʣʴʢʠ ʷʢ ʟʘʩʽʙ, ʘ ʡ ʷʢ 

ʚʣʘʩʥʦʨʫʯ ʩʪʚʦʨʶʚʘʥʠʡ ʨʝʩʫʨʩ. ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʙʽʣʴʰʦʩʪʽ AR-ʜʦʜʘʪʢʽʚ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʦʟʧʽʟʥʘʚʘʥʥʽ ʧʝʚʥʠʭ ʟʦʙʨʘʞʝʥʴ ʘʙʦ ʧʣʦʱʠʥ ʟ ʦʧʠʩʦʚʠʤ 

ʜʦʧʦʚʥʝʥʥʷʤ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʚʽʜʝʦ-ʢʦʥʪʝʥʪʦʤ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʟʚʠʯʘʡ 

ʧʨʠ ʨʦʟʨʦʙʮʽ AR-ʜʦʜʘʪʢʫ ʧʦʪʨʽʙʥʦ: ʨʦʟʧʽʟʥʘʪʠ ʮʽʣʴʦʚʝ ʟʦʙʨʘʞʝʥʥʷ ʽ ʟʨʦʙʠʪʠ 

ʨʝʥʜʝʨʽʥʛ ʦʙ'ʻʢʪʘ, ʘ ʢʦʨʠʩʪʫʚʘʯʘʤ ʜʦʩʪʘʪʥʴʦ ʥʘʚʝʩʪʠ  ʢʘʤʝʨʫ ʩʚʦʛʦ ʧʨʠʩʪʨʦʶ ʥʘ 

ʧʝʚʥʠʡ ʦʙôʻʢʪ ʽ ʚʽʥ ʧʦʯʥʝ çʦʞʠʚʘʪʠè. ʇʨʦʪʝ ʧʽʩʣʷ ʜʝʢʽʣʴʢʦʭ ʚʠʢʦʨʠʩʪʘʥʴ ʪʘʢʠʭ 
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ʜʦʜʘʪʢʽʚ, ʚʦʥʠ ʚʪʨʘʯʘʶʪʴ ʩʚʦʶ ʘʢʪʫʘʣʴʥʽʩʪʴ, ʪʦʤʫ ʤʠ ʧʨʦʧʦʥʫʻʤʦ ʫʯʥʷʤ 

ʛʣʠʙʰʝ ʟʘʥʫʨʠʪʠʩʴ ʫ ʩʚʽʪ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʥʘ ʧʦʟʘʫʨʦʯʥʠʭ ʟʘʥʷʪʪʷʭ, 

ʟʦʢʨʝʤʘ ʚʟʷʪʠ ʫʯʘʩʪʴ ʫ ʨʦʙʦʪʽ ʛʫʨʪʢʘ çʉʪʚʦʨʝʥʥʷ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽè.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ: ʨʦʟʛʣʷʥʫʪʠ ʥʘʡʧʨʦʩʪʽʰʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʫʯʥʷʤʠ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚ ʧʦʟʘʫʨʦʯʥʠʡ ʯʘʩ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʇʨʦʛʨʘʤʘ ʛʫʨʪʢʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 

ʦʟʥʘʡʦʤʣʝʥʥʷ ʽʟ:  ʩʝʨʝʜʦʚʠʱʘʤʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ (Unity 

3D, Blender ʪʘ ʽʥ.), ʧʘʢʝʪʘʤʠ ʽʥʩʪʨʫʤʝʥʪʽʚ (RealityKit ʚʽʜ Apple, ʱʦ ʜʦʟʚʦʣʷʻ 

ʤʦʜʝʣʶʚʘʪʠ ʩʢʣʘʜʥʫ 3D-ʛʨʘʬʽʢʫ ʥʘ iOS,  SceneForm ʚʽʜ Google, ʜʝ ʨʦʟʨʦʙʥʠʢʠ 

ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʨʝʘʣʽʩʪʠʯʥʽ ʪʨʠʚʠʤʽʨʥʽ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʣʷ ʙʨʘʫʟʝʨʽʚ ʘʙʦ 

ʜʦʜʘʪʢʽʚ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʥʘ Android, AR-Core, AR-Kit , Vuforia ʪʘ ʽʥ.) ʪʘ 

ʧʨʘʢʪʠʯʥʽ ʟʘʥʷʪʪʷ ʟ ʨʦʟʨʦʙʢʠ AR. ʈʦʟʛʣʷʥʝʤʦ ʢʦʨʦʪʢʦ ʜʝʷʢʽ ʟ ʥʠʭ. 

Unity - ʙʘʛʘʪʦʧʣʘʪʬʦʨʤʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʨʦʟʨʦʙʢʠ ʚʽʜʝʦʽʛʦʨ  ̔

ʟʘʩʪʦʩʫʥʢʽʚ, ʽ ʨʫʰʽʡ, ʥʘ ʷʢʦʤʫ ʚʦʥʠ ʧʨʘʮʶʶʪʴ. ʉʪʚʦʨʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ Unity 

ʧʨʦʛʨʘʤʠ ʧʨʘʮʶʶʪʴ ʥʘ ʥʘʩʪʽʣʴʥʠʭ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʩʠʩʪʝʤʘʭ, ʤʦʙʽʣʴʥʠʭ 

ʧʨʠʩʪʨʦʷʭ ʪʘ ʛʨʘʣʴʥʠʭ ʢʦʥʩʦʣʷʭ ʫ ʜʚʦ- ʪʘ ʪʨʠʚʠʤʽʨʥʽʡ ʛʨʘʬʽʮʽ, ʪʘ ʥʘ ʧʨʠʩʪʨʦʷʭ 

ʚʽʨʪʫʘʣʴʥʦʾ ʯʠ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ. ɿʘʩʪʦʩʫʥʢʠ, ʩʪʚʦʨʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ Unity, 

ʧʽʜʪʨʠʤʫʶʪʴ DirectX ʪʘ OpenGL. Unity - ʮʝ ʢʨʦʩʧʣʘʪʬʦʨʤʦʚʠʡ ʽʛʨʦʚʠʡ ʨʫʰʽʡ 

[1] ʇʨʦʛʨʘʤʘ-ʨʝʜʘʢʪʦʨ Unity ʧʨʘʮʶʻ ʥʘ Windows, macOS  ̔Linux, ʘ ʩʘʤ ʨʫʰʽʡ 

ʤʦʞʝ ʟʘʧʫʩʢʘʪʠʩʷ ʥʘ 25 ʧʣʘʪʬʦʨʤʘʭ. 

ʈʝʜʘʢʪʦʨ Unity ʤʘʻ ʽʥʪʝʨʬʝʡʩ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʥʘʙʽʨ ʚʽʢʦʥ, ʷʢʽ ʤʦʞʥʘ 

ʨʦʟʪʘʰʫʚʘʪʠ ʥʘ ʩʚʽʡ ʨʦʟʩʫʜ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʥʘʣʘʰʪʫʚʘʥʥʷ ʛʨʠ 

ʯʠ ʟʘʩʪʦʩʫʥʢʫ ʧʨʷʤʦ ʚ ʨʝʜʘʢʪʦʨʽ. ɻʦʣʦʚʥʽ ʚʽʢʥʘ - ʮʝ ʦʛʣʷʜʘʯ ʨʝʩʫʨʩʽʚ ʧʨʦʻʢʪʫ, 

ʽʥʩʧʝʢʪʦʨ ʧʦʪʦʯʥʦʛʦ ʦʙ'ʻʢʪʘ, ʚʽʢʥʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʝʨʝʛʣʷʜʫ, ʦʛʣʷʜʘʯ ʩʮʝʥʠ ʪʘ 

ʦʛʣʷʜʘʯ ʽʻʨʘʨʭʽʾ ʨʝʩʫʨʩʽʚ [3]. 

ʇʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʧʨʦʻʢʪʫ ʚ Unity ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʩʮʝʥʠ ʘʙʦ ʪʘʢ ʟʚʘʥʽ 

ʨʽʚʥʽ, ʪʦʙʪʦ ʦʢʨʝʤʽ ʬʘʡʣʠ, ʷʢʽ ʤʽʩʪʷʪʴ ʽʛʨʦʚʽ ʢʦʥʩʦʣʽ ʟ ʧʝʚʥʠʤ ʥʘʙʦʨʦʤ ʦʙ'ʻʢʪʽʚ, 

ʩʮʝʥʘʨʽʾʚ ʽ ʥʘʣʘʰʪʫʚʘʥʴ. ʉʮʝʥʠ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʚ ʩʦʙʽ ʷʢ ʛʦʪʦʚʽ ʦʙ'ʻʢʪʠ-ʤʦʜʝʣʽ 

(ʣʘʥʜʰʘʬʪ, ʧʝʨʩʦʥʘʞʽ, ʧʨʝʜʤʝʪʠ ʜʦʚʢʽʣʣʷ ʪʦʱʦ), ʪʘʢ ʽ ʧʦʨʦʞʥʽ ʽʛʨʦʚʽ ʦʙ'ʻʢʪʠ, 

https://www.blender.org/
https://developers.google.com/sceneform/develop
https://uk.wikipedia.org/wiki/%D0%92%D1%96%D0%B4%D0%B5%D0%BE%D0%B3%D1%80%D0%B0
https://uk.wikipedia.org/wiki/%D0%97%D0%B0%D1%81%D1%82%D0%BE%D1%81%D1%83%D0%BD%D0%BE%D0%BA
https://uk.wikipedia.org/wiki/DirectX
https://uk.wikipedia.org/wiki/OpenGL
https://uk.wikipedia.org/wiki/Microsoft_Windows
https://uk.wikipedia.org/wiki/MacOS
https://uk.wikipedia.org/wiki/Linux
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ʱʦ  ʟʘʜʘʶʪʴ ʧʦʚʝʜʽʥʢʫ ʽʥʰʠʭ ʦʙ'ʻʢʪʽʚ (ʪʨʠʛʝʨʠ ʧʦʜʽʡ, ʪʦʯʢʠ ʟʙʝʨʝʞʝʥʥʷ 

ʧʨʦʛʨʝʩʫ ʪʦʱʦ). ɿ ʥʠʤʠ ʤʦʞʥʘ ʚʠʢʦʥʫʚʘʪʠ ʜʽʾ: ʨʦʟʪʘʰʦʚʫʚʘʪʠ, ʦʙʝʨʪʘʪʠ, 

ʤʘʩʰʪʘʙʫʚʘʪʠ, ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʦ ʥʠʭ ʩʢʨʠʧʪʠ. ɺ ʥʠʭ ʻ ʥʘʟʚʘ, ʤʦʞʝ ʙʫʪʠ ʪʝʛ 

(ʤʽʪʢʘ) ʽ ʰʘʨ, ʥʘ ʷʢʦʤʫ ʚʽʥ ʧʦʚʠʥʝʥ ʚʽʜʦʙʨʘʞʘʪʠʩʷ. ʂʦʞʝʥ ʧʨʝʜʤʝʪ ʥʘ ʩʮʝʥʽ ʤʘʻ 

ʢʦʤʧʦʥʝʥʪʠ:  

1.Transform, ʚʽʥ ʟʙʝʨʽʛʘʻ ʚ ʩʦʙʽ ʢʦʦʨʜʠʥʘʪʠ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ, ʧʦʚʦʨʦʪʫ 

ʽ ʨʦʟʤʽʨʽʚ ʧʦ ʚʩʽʭ ʪʨʴʦʭ ʦʩʷʭ.  

2. Mesh Renderer, ʨʦʙʠʪʴ ʤʦʜʝʣʴ ʚʠʜʠʤʦʶ. ʈʽʟʥʽ ʤʦʜʝʣʽ ʤʦʞʫʪʴ 

ʦʙ'ʻʜʥʫʚʘʪʠʩʷ ʚ ʥʘʙʦʨʠ (ʘʩʩʝʪʠ) ʜʣʷ ʰʚʠʜʢʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʥʠʭ. [4] 

 

ʈʠʩ. 1. ʉʪʚʦʨʝʥʥʷ ʩʢʨʠʧʪʽʚ ʚ ʩʝʨʝʜʦʚʠʱʽ Unity 

ʉʝʨʝʜ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʢʦʤʧʣʝʢʪʽʚ ʟʘʩʦʙʽʚ ʨʦʟʨʦʙʢʠ (SDK), ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʜʦʜʘʪʢʠ ʜʣʷ ʧʝʚʥʦʛʦ ʧʘʢʝʪʫ ʧʨʦʛʨʘʤ, ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʘʟʦʚʠʭ ʟʘʩʦʙʽʚ ʨʦʟʨʦʙʢʠ, ʘʧʘʨʘʪʥʦʾ ʧʣʘʪʬʦʨʤʠ, ʢʦʤʧ'ʶʪʝʨʥʦʾ 

ʩʠʩʪʝʤʠ, ʽʛʨʦʚʠʭ ʢʦʥʩʦʣʝʡ, ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʽ ʽʥʰʠʭ ʧʣʘʪʬʦʨʤ ʻ:  

-ARCore - SDK ʚʽʜ Google, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʧʨʦʛʨʘʤʠ AR ʜʣʷ 

ʧʨʠʩʪʨʦʾʚ ʟ ʆʉ Android. ʎʝʡ ʢʦʤʧʣʝʢʪ ʟʘʩʦʙʽʚ ʜʦʙʨʝ ʜʝʪʝʢʪʠʪʴ ʥʘʚʢʦʣʠʰʥʻ 

ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʤʘʻ ʭʦʨʦʰʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʣʷ ʚʽʜʩʪʝʞʝʥʥʷ ʨʫʭʫ. ʎʝ ʧʣʘʪʬʦʨʤʘ 

ʚʽʜ Google ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʨʽʟʥʽ API, 

ʜʦʟʚʦʣʷʻ ʤʦʙʽʣʴʥʠʤ ʧʨʠʩʪʨʦʷʤ çʨʦʟʫʤʽʪʠè ʽ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʫ ʥʘʚʢʦʣʠʰʥʴʦʤʫ 
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ʧʨʦʩʪʦʨʽ ʪʘ ʚʩʪʫʧʘʪʠ ʚ ʚʟʘʻʤʦʜʽʶ. ɭ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʢʣʶʯʘʪʠʩʷ ʦʜʥʦʯʘʩʥʦ 

ʧʽʜʢʣʶʯʘʪʠʩʷ ʜʦ ʦʜʥʽʻʾ AR ʽʟ ʜʝʢʽʣʴʢʦʭ ʪʝʣʝʬʦʥʽʚ, ʱʦ ʚʘʞʣʠʚʦ ʜʣʷ ʛʨʫʧʦʚʦʾ 

ʬʦʨʤʠ ʨʦʙʦʪʠ. ARCore ʚʠʢʦʨʠʩʪʦʚʫʻ ʢʘʤʝʨʫ ʧʨʠʩʪʨʦʶ ʽ ʩʚʽʜʯʝʥʥʷ ʽʥʝʨʮʽʡʥʠʭ 

ʜʘʪʯʠʢʽʚ ʜʣʷ ʚʽʜʩʪʝʞʝʥʥʷ ʨʫʭʫ ʽ ʧʝʨʝʛʣʷʜʫ ʦʙ'ʻʢʪʽʚ ʧʽʜ ʙʫʜʴ-ʷʢʠʤ ʢʫʪʦʤ, 

ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʫ ʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʩʽʭ ʪʠʧʽʚ ʧʦʚʝʨʭʦʥʴ: ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ, 

ʚʝʨʪʠʢʘʣʴʥʠʭ, ʧʦʭʠʣʠʭ, ʧʣʦʩʢʠʭ (ʩʪʽʣ ʘʙʦ ʧʽʜʣʦʛʫ, ʥʘʧʨʠʢʣʘʜ), ʦʮʽʥʢʠ ʨʽʚʥʷ 

ʦʩʚʽʪʣʝʥʥʷ. ARCore ʧʨʘʮʶʻ ʥʘ ʪʝʣʝʬʦʥʘʭ ʥʘ ʙʘʟʽ Android 7.0 ʽ ʚʠʱʝ. ɺ̔ʥ 

ʩʫʤʽʩʥʠʡ ʟ Unity, Unreal, ʽ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ iOS ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʙʘʛʘʪʦʢʦʨʠʩʪʫʚʘʮʴʢʦʾ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ. [1 ] 

- ARKit - SDK ʚʽʜ Apple, ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʩʫʯʘʩʥʽʰʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʩʪʚʦʨʶʚʘʪʠ ʜʦʜʘʪʢʠ AR ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʢʘʣʽʙʨʫʚʘʥʥʷ ʽ ʤʘʻ ʥʘʡʢʨʘʱʠʡ ʨʽʚʝʥʴ 

ʚʽʜʩʪʝʞʝʥʥʷ ʧʦʟʠʮʽʡ. ʇʨʦʪʝ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘ ʚʩʽʭ ʧʨʠʩʪʨʦʷʭ ʥʠʞʯʝ iPhone 

6 ARKit ʥʝʜʦʩʪʫʧʥʘ. ɼʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʽʭ ʢʣʶʯʦʚʠʭ ʬʫʥʢʮʽʡ ARKit 

ʥʝʦʙʭʽʜʥʠʡ ʧʨʦʮʝʩʦʨ ɸ9 ʽ ʚʠʱʝ. ɿʘ ʩʣʦʚʘʤʠ ʧʨʝʜʩʪʘʚʥʠʢʽʚ Apple, ʮʽ ʧʨʠʩʪʨʦ ʾ

ʦʪʨʠʤʘʶʪʴ ʫʨʽʟʘʥʠʡ ʜʦʩʪʫʧ ʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ, ʘʣʝ ʮʝ ʚʞʝ ʟʦʚʩʽʤ ʥʝ ʪʘ 

ʪʝʭʥʦʣʦʛʽʷ. [1] 

- Vuforia - SDK, ʩʪʚʦʨʝʥʠʡ Qualcomm, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʢʦʤʧôʶʪʝʨʥʠʡ 

ʟʽʨ, ʚʽʜʩʪʝʞʝʥʥʷ ʧʣʦʩʢʠʭ ʧʦʚʝʨʭʦʥʴ ʪʘ ʧʨʦʩʪʽ 3D-ʤʦʜʝʣʽ. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʤʘʨʢʝʨʥʫ ʽ ʙʝʟʤʘʨʢʝʨʥʫ AR ʪʘ ʻ 

ʥʘʡʢʨʘʦɦ  ʁ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʪʘ 3D-ʤʦʜʝʣʶʚʘʥʥʷ. ʎʽ ʬʫʥʢʮʽ ʾ

ʚʢʣʶʯʘʶʪʴ Ground Plane - ʜʣʷ ʜʦʜʘʚʘʥʥʷ ʚʤʽʩʪʫ ʜʦ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʧʦʚʝʨʭʦʥʴ, 

Visual Camera - ʨʦʟʰʠʨʶʻ ʧʽʜʪʨʠʤʫʚʘʥʽ ʚʽʟʫʘʣʴʥʽ ʜʞʝʨʝʣʘ, ʢʨʽʤ ʤʦʙʽʣʴʥʠʭ 

ʪʝʣʝʬʦʥʽʚ ʽ ʧʣʘʥʰʝʪʽʚ, ʽ VuMarks - ʚʣʘʩʥʽ ʤʘʨʢʝʨʠ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʚ ʨʦʟʧʽʟʥʘʚʘʥʥʽ ʦʙʣʠʯ Vuforia, ʘ ʪʘʢʦʞ ʢʦʜʫʚʘʪʠ ʜʘʥʽ.  

Vuforia ʚʠʢʦʨʠʩʪʦʚʫʻ ʢʦʤʧ'ʶʪʝʨʥʠʡ ʟʽʨ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ, ʚʽʜʩʪʝʞʝʥʥʷ 

ʧʣʘʥʘʨʥʠʭ ʟʦʙʨʘʞʝʥʴ (Image Targets) ʽ ʧʨʦʩʪʠʭ 3D-ʦʙ'ʻʢʪʽʚ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʘ 

ʪʘʢʦʞ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʨʦʟʨʦʙʢʠ ʤʘʨʢʝʨʥʦʾ ʽ ʙʝʟʤʘʨʢʝʨʥʦʾ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ. ɼʦ 

ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʡ ʧʣʘʪʬʦʨʤʠ ʥʘʣʝʞʠʪʴ ʩʪʚʦʨʝʥʥʷ ʦʧʦʨʥʦʾ ʧʣʦʱʠʥʠ (Ground Plane) ʽ 

ʜʦʜʘʚʘʥʥʷ ʢʦʥʪʝʥʪʫ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʧʦʚʝʨʭʥʽ, ʽʥʩʪʨʫʤʝʥʪʠ Visual Camera ʽ VuMarks 

(ʢʘʩʪʦʤʥʽ ʤʽʪʢʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙʣʠʯ ʽ ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ). 

https://developers.google.com/ar/discover/supported-devices
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ʂʨʽʤ ʪʦʛʦ, Vuforia ʧʽʜʪʨʠʤʫʻ ʚʽʨʪʫʘʣʴʥʽ ʢʥʦʧʢʠ, ʬʦʥʦʚʽ ʝʬʝʢʪʠ ʽ ʤʦʞʣʠʚʦʩʪʽ ʦʢʣʶʟʽʾ - 

ʤʦʞʝ ʟʥʘʭʦʜʠʪʠ ʥʘʚʽʪʴ ʯʘʩʪʢʦʚʦ ʧʨʠʭʦʚʘʥʽ ʦʙ'ʻʢʪʠ. [1] 

ɺʠʩʥʦʚʢʠ ʟ ʜʦʩʣʽʜʞʝʥʥʷ ʡ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʦʙʦʢ. ʗʢ 

ʙʘʯʠʤʦ, ʽʩʥʫʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ SDK ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʥʘ 

ʧʨʠʩʪʨʦʷʭ ʟ ʨʽʟʥʠʤʠ ʦʧʝʨʘʮʽʡʥʠʤʠ ʩʠʩʪʝʤʘʤʠ. ʊʦʤʫ, ʟʘʜʣʷ ʫʥʠʢʥʝʥʥʷ ʧʨʦʙʣʝʤ 

ʪʝʭʥʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʛʫʨʪʢʘ ʪʘ ʚʨʘʭʦʚʫʶʯʠ ʤʦʞʣʠʚʦʩʪʽ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʬʦʨʤʘʪʫ ʨʦʙʦʪʠ, ʚʘʨʪʦ ʧʨʦʚʝʩʪʠ ʦʧʠʪʫʚʘʥʥʷ ʩʝʨʝʜ ʫʯʥʽʚ 

ʩʪʦʩʦʚʥʦ ʾʭ ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʨʦʟʧʦʜʽʣʠʪʠ ʢʦʥʪʠʥʛʝʥʪ ʫʯʥʽʚ ʥʘ ʛʨʫʧʠ 

ʜʣʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ. ʄʠ ʨʦʟʛʣʷʥʫʣʠ ʣʠʰʝ ʜʝʷʢʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ, ʟ ʷʢʠʤʠ 

ʙʫʜʝʤʦ ʧʨʘʮʶʚʘʪʠ ʧʽʜ ʯʘʩ ʛʫʨʪʢʦʚʦʾ ʨʦʙʦʪʠ, ʪʦʤʫ ʜʦ ʧʝʨʩʧʝʢʪʠʚ ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʦʛʣʷʜ ʦʩʦʙʣʠʚʦʩʪʝʡ  ʨʦʙʦʪʠ ʟ ʚʠʱʝ ʟʛʘʜʘʥʠʤʠ ʪʘ 

ʽʥʰʠʤʠ ʟʘʩʦʙʘʤʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ. 
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system is enough to work with AR-Core. The preparatory stage for the work of the 

"Creation of Augmented Reality" group should include a questionnaire about the 

technical characteristics of the devices used by students. 

Keywords: augmented reality, institution of general secondary education, 

Unity, Vuforia 

 

ʋɼʂ 37.01/09 : 004.9 

ʉʦʢʦʣʶʢ ʆ. ʄ., 

ɯʥʩʪʠʪʫʪ ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʚʽʪʠ ʅɸʇʅ ʋʢʨʘʾʥʠ, 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ʆʉɺɯʊʅɯʁ ʂʆʅʊɽʅʊ ɯʄɽʈʉʀɺʅʀʍ ʉɽʈɽɼʆɺʀʑ 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʎʠʬʨʦʚʽʟʘʮʽʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʥʘʚʯʘʥʥʷ, ʦʙʫʤʦʚʣʝʥʝ ʧʘʥʜʝʤʽʻʶ ʟ ʾʾ ʢʘʨʘʥʪʠʥʥʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ, ʘ ʥʠʥʽ ï 

ʚʽʡʩʴʢʦʚʦʶ ʨʦʩʽʡʩʴʢʦʶ ʘʛʨʝʩʽʻʶ, ʚʠʩʫʚʘʶʪʴ ʥʦʚʽ ʚʠʤʦʛʠ ʜʦ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʡ 

ʦʩʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ, ʩʝʨʝʜ ʷʢʠʭ, ʥʘʨʘʟʽ, çʧʝʨʝʚʝʨʥʫʪʠʡ ʢʣʘʩè, ʟʤʽʰʘʥʝ 

ʥʘʚʯʘʥʥʷ, ʘʜʘʧʪʠʚʥʝ ʥʘʚʯʘʥʥʷ, ʤʽʢʨʦʥʘʚʯʘʥʥʷ, ʪʝʭʥʦʣʦʛʽʾ ʚʽʨʪʫʘʣʴʥʦʾ ʪʘ 

ʨʦʟʰʠʨʝʥʦʾ ʨʝʘʣʴʥʦʩʪʝʡ,  ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʚʟʘʻʤʦʜʽʾ ʣʶʜʠʥʠ ʟ ʢʦʤʧôʶʪʝʨʥʦʶ 

ʩʠʩʪʝʤʦʶ (human-computer interaction, HCI).  

ʋʩʧʽʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚ ʦʩʚʽʪʽ ʟʘʣʝʞʠʪʴ, ʧʝʨʰ ʟʘ ʚʩʝ, ʚʽʜ 

ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʛʽʜʥʦ ʜʦ ʧʦʩʪʘʚʣʝʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʮʽʣʝʡ ʡ ʚʠʤʦʛ ʪʘ ʚʽʜʧʦʚʽʜʥʦ 

ʧʦʙʫʜʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʮʽʣʦʤʫ ʪʘ ʩʪʚʦʨʝʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ 

ʢʦʥʪʝʥʪʫ, ʟʦʢʨʝʤʘ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʶ ʩʠʩʪʝʤʫ ʤʘʻ 

ʙʫʪʠ ʟʘʩʥʦʚʘʥʝ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʜʦʩʣʽʜʞʝʥʴ ʚʧʣʠʚʫ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʥʘʚʯʘʥʥʷ. ʉʧʝʮʠʬʽʢʘ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦʣʷʛʘʻ ʚ 

ʥʘʷʚʥʦʩʪʽ ʝʬʝʢʪʫ ʧʨʠʩʫʪʥʦʩʪʽ, ʤʦʞʣʠʚʦʩʪʽ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʪʘ ʩʦʮʽʘʣʴʥʦʾ 

ʚʟʘʻʤʦʜʽʾ, ʤʫʣʴʪʠʩʝʥʩʦʨʥʦʩʪʽ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʝʨʝʙʽʛ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ. 
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ʊʝʭʥʦʣʦʛʽʾ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʤʘʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ, ʟʘʚʜʷʢʠ ʷʢʠʤ ʚʦʥʠ 

ʤʦʞʫʪʴ ʩʪʘʪʠ ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʥʘʚʯʘʥʥʷ [1]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʨʽʟʥʠʭ ʨʦʢʽʚ (Helsel S., 1992; Dede C., 1993; S. Cobb, H. Neale, 

J. Crosier, J. R. Wilson, 2002; Roussou M., 2004; Hamada M., 2008) ʧʦʢʘʟʘʣʠ, ʱʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʚʽʪʥʽʭ ʜʦʜʘʪʢʽʚ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʤʘʻ ʟʥʘʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʫ 

ʚʠʢʣʘʜʘʥʥʽ, ʷʢʽ ʥʝʜʦʩʪʫʧʥʽ ʧʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʰʠʭ ʦʩʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ. ʄ. 

ʍʘʤʘʜʘ (2008) ʫʟʘʛʘʣʴʥʠʚ ʜʝʷʢʽ ʟ ʮʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʟʦʩʝʨʝʜʠʚʰʠ ʫʚʘʛʫ ʥʘ 

ʧʝʨʝʚʘʛʘʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ (ɺʈ) ʫ ʚʠʢʣʘʜʘʥʥʽ ʪʘ ʥʘʚʯʘʥʥʽ, ʘ 

ʩʘʤʝ: ʧʽʜʪʨʠʤʢʘ ʝʤʧʽʨʠʯʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʧʽʜ ʯʘʩ ʷʢʦʛʦ ʫʯʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʙʽʣʴʰʝ ʩʝʥʩʦʨʥʠʭ ʬʫʥʢʮʽʡ ʤʦʟʢʫ; ʧʽʜʪʨʠʤʢʘ ʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʜʝ ʫʯʥʽ 

ʘʢʪʠʚʥʽʰʝ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ; ʧʽʜʪʨʠʤʢʘ ʩʧʽʣʴʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ï ʫʯʥʽ ʤʦʞʫʪʴ ʩʧʽʣʢʫʚʘʪʠʩʷ ʪʘ ʜʽʣʠʪʠʩʷ ʜʦʩʚʽʜʦʤ ʦʜʠʥ ʟ ʦʜʥʠʤ ʫ 

ʚʽʨʪʫʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱ,̔ ʱʦ ʽʤʽʪʫʻ ʢʣʘʩʥʫ ʢʽʤʥʘʪʫ; ʚʯʠʪʝʣ ̔ ʜʽʁʪʴ ʷʢ 

ʬʘʩʠʣʽʪʘʪʦʨʠ, ʘ ʥʝ ʷʢ ʧʝʨʝʜʘʚʘʯʽ ʟʥʘʥʴ [2, 3]. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʟʥʘʥʥʷ ʧʦʚʠʥʥʽ 

ʘʢʪʠʚʥʦ ʬʦʨʤʫʚʘʪʠʩʷ ʫʯʥʷʤʠ, ʘ ʥʝ ʧʘʩʠʚʥʦ ʧʝʨʝʜʘʚʘʪʠʩʴ ʚʯʠʪʝʣʷʤʠ. 

ɺʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴ (VR) ʧʨʦʧʦʥʫʻ ʫʯʥʷʤ ʫʥʽʢʘʣʴʥʠʡ ʜʦʩʚʽʜ, ʷʢʠʡ 

ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʫʩʧʽʰʥʠʤʠ ʥʘʚʯʘʣʴʥʠʤʠ ʩʪʨʘʪʝʛʽʷʤʠ, ʪʘʢʠʤʠ ʷʢ ʧʨʘʢʪʠʯʥʝ 

ʥʘʚʯʘʥʥʷ, ʤʦʜʝʣʶʚʘʥʥʷ, ʚʽʟʫʘʣʽʟʘʮʽʷ ʘʙʩʪʨʘʢʪʥʠʭ ʪʝʤ ʪʦʱʦ. ʅʘʚʯʘʣʴʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʤʽʩʪʠʪʴ ʤʫʣʴʪʠʤʝʜʽʡʥʠʡ ʽʥʬʦʨʤʘʮʽʡʥʠʡ 

ʢʦʥʪʝʢʩʪ, ʷʢʠʡ ʧʨʦʧʦʥʫʻ ʫʥʽʢʘʣʴʥʫ ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ ʽ ʤʦʞʝ ʙʫʪʠ ʘʜʘʧʪʦʚʘʥʠʡ 

ʧʽʜ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʩʪʠʣʽ ʥʘʚʯʘʥʥʷ.  

ʊʝʭʥʦʣʦʛʽʾ AR ʥʘʜʘʶʪʴ ʝʬʝʢʪʠʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʫʤʦʚ 

ʥʘʚʯʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʧʘʤôʷʪʽ ʰʢʦʣʷʨʽʚ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʾʭʥʻ 

ʟʘʥʫʨʝʥʥʷ ʫ ʤʫʣʴʪʠʤʦʜʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʟʙʘʛʘʯʝʥʝ ʙʘʛʘʪʴʤʘ ʩʝʥʩʦʨʥʠʤʠ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ [3]. ʇʦʢʘʟʘʥʦ, ʱʦ ʟʤʽʰʘʥʝ ʥʘʚʯʘʥʥʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʪʝʭʥʦʣʦʛʽʡ AR ʤʘʻ ʧʝʨʝʚʘʛʠ ʧʝʨʝʜ ʪʨʘʜʠʮʽʡʥʠʤ ʪʘ ʝʣʝʢʪʨʦʥʥʠʤ ʥʘʚʯʘʥʥʷʤ [4]. 

ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʧʦʩʪʫʧʦʚʦʛʦ ʟʘʥʫʨʝʥʥʷ (GIM) ʜʣʷ ʘʢʪʠʚʽʟʘʮʽʾ ʪʚʦʨʯʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʧʨʠʩʪʨʦʾʚ ʽʟ ʬʫʥʢʮʽʻʶ 

ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʜʣʷ STEAM-ʥʘʚʯʘʥʥʷ [5]. ɺ ʦʩʚʽʪʽ ʝʬʝʢʪʠʚʥʽʩʪʴ 
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ʪʝʭʥʦʣʦʛʽʾ AR ʟʘʩʥʦʚʘʥʘ ʥʘ ʢʽʣʴʢʦʭ ʬʘʢʪʦʨʘʭ: ʥʘʦʯʥʽʩʪʴ, ʚʽʟʫʘʣʽʟʘʮʽʷ, 

ʧʽʟʥʘʚʘʣʴʥʠʡ ʽʥʪʝʨʝʩ, ʱʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʘʣʫʯʝʥʥʽ ʪʘ ʬʦʢʫʩʫʚʘʥʥʽ ʫʚʘʛʠ. 

ʉʧʦʩʦʙʠ ʟʘʩʪʦʩʫʚʘʥʥʷ AR ʚ ʦʩʚʽʪʽ ʟʥʘʡʰʣʠ ʩʚʦ ̒ʚʽʜʦʙʨʘʞʝʥʥʷ ʫ ʤʝʪʦʜʦʣʦʛʽʾ 

MARE (Mobile Augmented Reality Education) [6]. 

ʆʪʞʝ, ʽʩʥʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʦʙôʻʢʪʠʚʥʠʭ ʤʝʪʦʜʘʭ ʦʮʽʥʢʠ ʦʩʚʽʪʥʴʦʛʦ 

ʢʦʥʪʝʥʪʫ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʡʦʛʦ ʚʧʣʠʚʫ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ, ʢʦʛʥʽʪʠʚʥʽ 

ʧʨʦʮʝʩʠ ʪʘ ʝʤʦʮʽʡʥʠʡ ʩʪʘʥ ʫʯʥʽʚ. ʋ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʚʽʨʪʫʘʣʴʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʢʦʥʪʝʥʪʫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʡʦʛʦ ʦʮʽʥʢʘ ʟʘ ʪʘʢʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ: ʨʽʚʝʥʴ çʧʨʠʩʫʪʥʦʩʪʽè, ʨʽʚʝʥʴ ʢʦʛʥʽʪʠʚʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʝʤʦʮʽʡʥʝ ʩʧʨʠʡʥʷʪʪʷ ʢʦʥʪʝʥʪʫ, ʩʦʮʽʘʣʴʥʘ ʚʟʘʻʤʦʜʽʷ. ɿʦʢʨʝʤʘ, ʩʫʧʝʨʝʯʣʠʚʽ 

ʨʝʟʫʣʴʪʘʪʠ ʦʜʝʨʞʘʥʦ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʧʣʠʚʫ ʝʬʝʢʪʫ ʧʨʠʩʫʪʥʦʩʪʽ ʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ. ʋ ʥʠʟʮʽ ʨʦʙʽʪ (Bayraktar, 2002; Bondeetal., 2014; Clark, 

Tanner-Smith, Killingsworth, 2016; Merchant et al., 2014; Rutten, van Joolingen, 

vander Veen, 2012) ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ ʟ 

ʥʠʟʴʢʠʤ ʟʘʥʫʨʝʥʥʷʤ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʢʨʘʱʠʭ ʢʦʛʥʽʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʩʢʽʣʴʢʠ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʘʥʫʨʝʥʥʷ ʧʽʜʚʠʱʫʻ ʢʦʛʥʽʪʠʚʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ, ʦʪʞʝ, ʟʥʠʞʫʻ 

ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ (Makransky, Terkildsen, Mayer, 2017). ʆʜʥʘʢ ʫ ʽʥʰʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ (Salzmanetal., 1999; Lee, Wong, Fung, 2010) ʧʦʢʘʟʘʥʦ, ʱʦ 

ʽʤʝʨʩʠʚʥʝ ʩʝʨʝʜʦʚʠʱʝ ʟ ʩʠʣʴʥʽʰʠʤ ʧʦʯʫʪʪʷʤ ʧʨʠʩʫʪʥʦʩʪʽ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʙʽʣʴʰ 

ʚʠʩʦʢʦʾ ʟʘʣʫʯʝʥʦʩʪʽ ʪʘ ʤʦʪʠʚʘʮʽʾ, ʛʣʠʙʰʦʾ ʢʦʛʥʽʪʠʚʥʦʾ ʦʙʨʦʙʢʠ ʥʘʚʯʘʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ. 

ɸʥʘʣʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʜʘʪʢʽʚ AR [7; 8; 9] ʜʦʟʚʦʣʠʚ ʚʠʦʢʨʝʤʠʪʠ ʧʦʢʘʟʥʠʢʠ 

ʷʢʦʩʪʽ ʧʨʦʜʫʢʪʫ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʦʩʚʽʪʥʽʭ ʧʦʪʨʝʙ ʪʘ ʚʠʤʦʛ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʎʝ 

ʘʜʝʢʚʘʪʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ; ʚʟʘʻʤʦʜʽʷ ʧʨʦʜʫʢʪʫ ʟ ʽʥʰʠʤ 

ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ, ʦʙʣʘʜʥʘʥʥʷʤ; ʙʝʟʧʝʨʝʙʽʡʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʦʛʨʘʤʥʦʛʦ ʜʦʜʘʪʢʫ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ; ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ ʯʘʩʫ ʨʦʙʦʪʠ 

ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ʙʝʟ ʟʘʪʨʠʤʢʠ ʧʦʜʘʥʥʷ ʧʨʦʤʽʞʥʦ ʾʪʘ ʚʠʭʽʜʥʦ ʾ ʥ̔ʬʦʨʤʘʮʽ;ʾ 

ʧʦʚʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ; ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟʙʝʨʝʞʝʥʠʭ ʜʘʥʠʭ ʪʘ ʚʚʝʜʝʥʦʾ 
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ʽʥʬʦʨʤʘʮʽʾ; ʘʢʪʫʘʣʴʥʩ̔ʪɹ ʽʥʬʦʨʤʘʮʽʾ; ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʾ.  

 ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʥʽʭ ʦʙôʻʢʪʽʚ AR ʨʦʟʨʦʙʣʝʥʦ ʪʝʭʥʽʢʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʡ, ʚʽʟʫʘʣʴʥʦ-ʜʠʥʘʤʽʯʥʠʡ, ʟʤʽʩʪʦʚʦ-ʤʝʪʦʜʠʯʥʠʡ ʢʨʠʪʝʨʽʾ, 

ʧʦʢʘʟʥʠʢʠ ʪʘ ʽʥʜʠʢʘʪʦʨʠ [10].  

ɹʝʟʫʤʦʚʥʦ, ʽʤʝʨʩʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ 

ʟʘʚʜʷʢʠ ʰʠʨʦʢʠʤ ʤʦʞʣʠʚʦʩʪʷʤ ʤʦʜʝʣʶʚʘʥʥʷ ʨʽʟʥʠʭ ʝʤʦʮʽʡʥʠʭ ʩʪʘʥʽʚ, 

ʟʘʣʫʯʝʥʥʶ ʫʚʘʛʠ ʪʘ ʽʥʪʝʨʝʩʫ ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʦʩʪʽ 

çʧʨʦʞʠʪʠè ʥʘʚʯʘʣʴʥʠʡ ʜʦʩʚʽʜ. ɹʫʜʫʪʴ ʮ̔  ʨʝʟʫʣʴʪʘʪʠ ʧʦʟʠʪʠʚʥʠʤʠ ʯʠ 

ʥʝʛʘʪʠʚʥʠʤʠ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʽʚ, ʚʠʤʦʛ, ʟʘʢʣʘʜʝʥʠʭ ʫ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʢʦʥʪʝʥʪʫ. 

ʆʮʽʥʢʘ ʦʩʚʽʪʥʴʦʛʦ ʢʦʥʪʝʥʪʫ ʽʤʝʨʩʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʝʪʘʧʽ ʡʦʛʦ 

ʧʨʦ̒ʢʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ, ʧʨʦʚʝʜʝʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʤʝʪʦʜʽʚ ʜʦʟʚʦʣʠʪʴ ʚʧʨʦʚʘʜʠʪʠ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ, ʧʽʜʚʠʱʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʧʨʠʡʥʷʪʪʷ ʪʘ ʟʘʩʚʦʻʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʣʘ ʫʯʥʷʤʠ. 
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EDUCATIONAL CONTENT OF IMMERSIVE ENVIRONMENTS 

Abstract. The didactic possibilities of modern technologies and their application in 

education are one of the current areas of pedagogy. Today, the use of augmented and 
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virtual reality technologies in educational practices is seen as promising. The success 

of using any technology in education depends, first of all, on its use in accordance 

with the set educational goals and requirements and the accordingly built educational 

environment in general and the created educational content, in particular. Virtual 

reality technologies have properties that make them an effective learning tool. There 

is a need for objective methods of evaluating educational content to understand its 

impact on learning outcomes, cognitive processes, and the emotional state of 

students. Analysis of the use of AR applications made it possible to single out 

product quality indicators to meet the educational needs and requirements of users. 

To evaluate the quality of AR educational facilities, technical-technological, visual-

dynamic, content-methodical criteria, indicators and indicators have been developed. 

Evaluation of the educational content of the immersive environment at the stage of its 

design and development, carried out with the help of psychological and pedagogical 

methods, will allow the introduction of modern technologies into the educational 

process, increase the effectiveness of the perception and assimilation of educational 

material by students. 

Key words: virtual reality, augmented reality, immersive learning environments, 

educational content 

 

 

 

 

 

 

 

 

 

 

 



 

 

  

ɯʄɽʈʉʀɺʅɯ ʊɽʍʅʆʃʆɻɯɰ ɺ ʆʉɺɯʊɯ 163 

 

ʋɼʂ 371.3:377:004 

ʌʦʤʝʥʢʦ ʆ.ɺ., ʉʘʣʴʥʠʢ ɯ.ɺ., 

ʎʝʥʪʨʘʣʴʥʦʫʢʨʘʾʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ɺʦʣʦʜʠʤʠʨʘ ɺʠʥʥʠʯʝʥʢʘ, 

ʂʨʦʧʠʚʥʠʮʴʢʠʡ, ʋʢʨʘʾʥʘ 

ɺʀʂʆʈʀʉʊɸʅʅʗ ʊɽʍʅʆʃʆɻɯʁ ɼʆʇʆɺʅɽʅʆɰ ʈɽɸʃʔʅʆʉʊɯ ɺ 

ʋʄʆɺɸʍ ɼʀʉʊɸʅʎɯʁʅʆɻʆ ʊɸ ɿʄɯʐɸʅʆɻʆ ʅɸɺʏɸʅʅʗ ɺ 

ɿɸʂʃɸɼɸʍ ʌɸʍʆɺʆɰ ʇɽʈɽɼɺʀʑʆɰ ʆʉɺɯʊʀ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʉʫʯʘʩʥʽ ʨʝʘʣʽʾ ʞʠʪʪʷ ʚʥʦʩʷʪʴ ʢʦʨʝʢʪʠʚʠ ʚ 

ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʩʴʦʛʦʜʥʽʰʥʽʭ ʫʯʥʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ. ʇʦʨʷʜ ʟ ʨʦʟʚʠʪʢʦʤ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʾʭ ʽʥʪʝʛʨʘʮʽʻʶ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʚ ʫʤʦʚʘʭ 

ʨʦʩʽʡʩʴʢʦʾ ʘʛʨʝʩʽʾ ʥʘ ʧʝʨʰʠʡ ʧʣʘʥ ʚʠʭʦʜʠʪʴ ʙʝʟʧʝʢʘ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ "ʇʨʦ ʦʩʚʽʪʫ" ʟʘʢʣʘʜʠ ʦʩʚʽʪʠ ʥʘʜʽʣʝʥʽ 

ʘʚʪʦʥʦʤʽʻʶ, ʽ ʤʦʞʫʪʴ ʩʘʤʦʩʪʽʡʥʦ, ʥʝʟʘʣʝʞʥʦ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʦ ʧʨʠʡʤʘʪʠ 

ʨʽʰʝʥʥʷ ʱʦʜʦ ʘʢʘʜʝʤʽʯʥʠʭ (ʦʩʚʽʪʥʽʭ), ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ, ʬʽʥʘʥʩʦʚʠʭ, ʢʘʜʨʦʚʠʭ ʪʘ 

ʽʥʰʠʭ ʧʠʪʘʥʴ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʧʨʦʚʘʜʠʪʴʩʷ ʚ ʧʦʨʷʜʢʫ ʪʘ ʤʝʞʘʭ, ʚʠʟʥʘʯʝʥʠʭ 

ʟʘʢʦʥʦʤ. ʊʦʙʪʦ, ʟʘʢʣʘʜʠ ʦʩʚʽʪʠ, ʟʚʘʞʘʶʯʠ ʥʘ ʙʝʟʧʝʢʦʚʫ ʩʠʪʫʘʮʽʶ ʚ ʨʝʛʽʦʥʽ, ʩʘʤʽ 

ʦʙʠʨʘʶʪʴ ʬʦʨʤʫ ʥʘʚʯʘʥʥʷ. 2022-2023 ʥʘʚʯʘʣʴʥʠʡ ʨʽʢ ʫ ʙʽʣʴʰʦʩʪʽ ʟʘʢʣʘʜʽʚ 

ʬʘʭʦʚʦʾ ʧʝʨʝʜʚʠʱʦʾ ʦʩʚʽʪʠ ʨʦʟʧʦʯʘʚʩʷ ʜʠʩʪʘʥʮʽʡʥʦ ʟ ʧʦʜʘʣʴʰʠʤ ʧʝʨʝʭʦʜʦʤ ʥʘ 

ʟʤʽʰʘʥʫ ʬʦʨʤʫ ʥʘʚʯʘʥʥʷ. ʇʦʩʪʘʻ ʧʠʪʘʥʥʷ: ʷʢ ʟʘ ʪʘʢʠʭ ʫʤʦʚ ʤʦʞʥʘ ʷʢʽʩʥʦ 

ʩʬʦʨʤʫʚʘʪʠ ʟʘʛʘʣʴʥʽ, ʢʣʶʯʦʚʽ ʪʘ ʧʨʝʜʤʝʪʥʽ ʢʦʤʧʝʪʝʥʮʽʾ, ʱʦ ʥʝʦʙʭʽʜʥʽ ʩʫʯʘʩʥʽʡ 

ʣʶʜʠʥʽ ʚ ʾʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ. ʉʘʤʝ ʽʤʝʨʩʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ (ʚʽʜ ʘʥʛʣ. Immersive ï 

ʟʘʥʫʨʶʚʘʪʠ) ʤʘʶʪʴ ʚʝʣʠʢʠʡ ʧʦʪʝʥʮʽʘʣ ʫ ʬʦʨʤʫʚʘʥʥʽ ʨʽʟʥʦʙʽʯʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʤʘʡʙʫʪʥʴʦʛʦ ʚʠʧʫʩʢʥʠʢʘ. ɺ ʫʤʦʚʘʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʪʘ 

ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ (AR ï augmented reality) ʪʘ 

ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ (VR ï virtual reality), ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʧʨʦʚʦʜʠʪʠ 
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ʮʠʬʨʦʚʽʟʘʮʽʶ ʟʘʢʣʘʜʽʚ ʬʘʭʦʚʦʾ ʧʝʨʝʜʚʠʱʦʾ ʦʩʚʽʪʠ ʪʘ ʜʦʟʚʦʣʷʶʪʴ ʟʜʽʡʩʥʶʚʘʪʠ 

ʤʦʥʽʪʦʨʠʥʛ ʥʘʚʯʘʥʥʷ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʅʘ ʩʴʦʛʦʜʥʽ ʧʠʪʘʥʥʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʽ ʩʪʘʻ ʧʨʝʜʤʝʪʦʤ ʨʦʟʛʣʷʜʫ ʙʘʛʘʪʴʦʭ 

ʚʯʝʥʠʭ. ɿʦʢʨʝʤʘ, ʪʝʭʥʦʣʦʛʽʾ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ 

ʜʦʩʣʽʜʞʫʶʪʴ ʷʢ ʚʽʪʯʠʟʥʷʥʽ, ʪʘʢ ʽ ʟʘʨʫʙʽʞʥʽ ʥʘʫʢʦʚʮʽ (ʄ.ʇ. ɹʦʥʜʘʨʝʥʢʦ, 

ʖ.ɺ. ɭʯʢʘʣʦ, ʆ.ɯ. ʂʦʚʘʣʴʯʫʢ, ʉ.ɻ. ʃʠʪʚʠʥʦʚʘ, ʆ.ʇ. ʇʽʥʯʫʢ, ɯ.ʖ. ʇʨʠʙʠʪʴʢʦ, 

ʉ.ʆ. ʉʝʤʝʨʽʢʦʚ, ʅ.ɺ. ʉʦʨʦʢʦ, ʪʘ ʽʥ.). ʊʘʢ, ʉ.ʄ. ʎʠʨʫʣʴʥʠʢ ʥʘʛʦʣʦʰʫʻ, ʱʦ 

ʤʦʞʣʠʚʦʩʪʽ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʻ ʧʨʠʚʘʙʣʠʚʠʤʠ ʜʣʷ ʩʫʯʘʩʥʦʛʦ ʧʦʢʦʣʽʥʥʷ ʪʘ 

ʤʘʶʪʴ ʧʦʢʨʘʱʠʪʠ ʥʘʙʫʪʪʷ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ [3]. ʂʦʣʝʢʪʠʚ 

ʥʘʫʢʦʚʮʽʚ: ʄ.ʇ. ɹʦʥʜʘʨʝʥʢʦ, ʆ.ɯ. ʂʦʚʘʣʴʯʫʢ, ɸ.ɻ. ʆʭʨʝʡ, ɯ.ʖ. ʇʨʠʙʠʪʴʢʦ, 

ɭ.ʄ. ʈʝʰʝʪʥʠʢ, ʫ ʩʚʦʻʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʦ ʟʘʩʪʦʩʫʚʘʥʥʶ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

(ʚʽʨʪʫʘʣʴʥʦʾ ʽ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ) ʚ ʤʝʜʠʯʥʽʡ ʦʩʚʽʪʽ ʪʘ ʧʨʘʢʪʠʮʽ ʜʽʡʰʣʠ 

ʚʠʩʥʦʚʢʫ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʜʦʮʽʣʴʥʠʤ ʚ ʤʝʜʠʯʥʽʡ ʛʘʣʫʟʽ, 

ʚʨʘʭʦʚʫʶʯʠ ʱʦʜʝʥʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʤʝʜʠʯʥʽʡ ʧʨʘʢʪʠʮʽ [2]. 

ʅʘ ʥʘʰ ʧʦʛʣʷʜ, ʚʘʞʣʠʚʦʶ ʽ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʻ ʜʫʤʢʘ ʥʘʫʢʦʚʮʽʚ Yi. Georgiou, 

O. Tsivitanidou, C. Eckhardt, A. Ioannou, ʷʢʽ ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʜʦʧʦʚʥʝʥʘ 

ʨʝʘʣʴʥʽʩʪʴ ʜʦʧʦʤʘʛʘʻ ʩʪʫʜʝʥʪʘʤ ʫ ʚʠʚʯʝʥʥʽ ʩʢʣʘʜʥʠʭ ʥʘʫʢʦʚʠʭ ʢʦʥʮʝʧʮʽʡ 

ʟʘʚʜʷʢʠ ʨʝʘʣʽʩʪʠʯʥʽʡ ʛʨʘʬʽʮʽ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʥʘʫʢʦʚʠʭ ʷʚʠʱ, ʷʢʽ ʩʪʫʜʝʥʪʠ ʥʘʚʨʷʜ 

ʯʠ ʤʦʞʫʪʴ ʧʦʙʘʯʠʪʠ ʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ [4]. 

ʄʝʪʘ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʧʽʜʛʦʪʦʚʢʠ 

ʟʜʦʙʫʚʘʯʽʚ ʬʘʭʦʚʦʾ ʧʝʨʝʜʚʠʱʦʾ ʦʩʚʽʪʠ ʚ ʫʤʦʚʘʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʪʘ ʟʤʽʰʘʥʦʛʦ 

ʥʘʚʯʘʥʥʷ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɼʦʩʚʽʜ ʥʘʚʯʘʥʥʷ ʧʽʜ ʯʘʩ ʧʘʥʜʝʤʽʾ çCOVID-

19è ʧʦʢʘʟʘʚ, ʱʦ ʚʽʜʙʫʣʦʩʴ ʽʩʪʦʪʥʝ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʟʥʘʥʴ, ʘ ʪʘʢʦʞ ʟʤʝʥʰʠʣʘʩʴ 

ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʫʯʥʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ ʫ ʚʠʚʯʝʥʥʽ ʧʨʠʨʦʜʥʠʯʠʭ ʜʠʩʮʠʧʣʽʥ (ʦʩʦʙʣʠʚʦ 

ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʜʦʩʪʫʧʫ ʜʦ ʥʘʚʯʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ ʪʘ ʥʝʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʥʫʚʘʪʠ 

ʨʝʘʣʴʥʽ ʜʦʩʣʽʜʠ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʠ). ʇʝʨʝʜ ʚʠʢʣʘʜʘʯʝʤ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ: ʷʢʽ 
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ʪʝʭʥʦʣʦʛʽʾ ʦʙʨʘʪʠ, ̫ʢʽ ʟ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʥʘ ʩʴʦʛʦʜʥʽ ʜʦʩʪʫʧʥʠʤʠ ʪʘ 

ʜʽʻʚʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʫ ʬʦʨʤʫʚʘʥʥʽ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʪʘ ʟʜʘʪʥʽ 

ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʥʘʜʘʥʥʷ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ. ʅʘ ʜʫʤʢʫ ʅ.ʆ. ɹʘʙʽʥʦʾ, ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʮʠʭ ʟʘʚʜʘʥʴ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʤʝʨʩʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʽʨʪʫʘʣʴʥʦʾ ʪʘ 

ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ [1]. ʇʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥ ̫ʜʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʢʣʘʜʘʯʫ 

ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠʩʴ ʷʢʠʤ ʙʫʜʝ ʮʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ï ʬʨʘʛʤʝʥʪʘʨʥʠʤ ʯʠ 

ʢʦʤʧʣʝʢʩʥʠʤ: 

ï ʜʦ ʦʢʨʝʤʠʭ ʝʪʘʧʽʚ ʟʘʥʷʪʪʷ ʟ ʤʝʪʦʶ ʚʽʟʫʘʣʽʟʘʮʽʾ; 

ï ʜʣʷ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʜʽʷʣʴʥʦʩʪʽ (ʚʠʢʦʥʘʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʨʦʙʽʪ,); 

ï ʚ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʝʢʪʘʭ (ʚʽʨʪʫʘʣʴʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʟʘʜʘʯʽ); 

ï 3-D ʥʘʚʯʘʣʴʥʽ ʝʢʩʢʫʨʩʽʾ; 

ï ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʷʢʽʩʥʠʭ ʟʘʜʘʯ, ʪʦʱʦ. 

ɺ ʧʨʦʮʝʩʽ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʥʘʚʯʘʥʥʽ 

ʚʠʢʣʘʜʘʯ ʧʦʚʠʥʝʥ ʦʟʥʘʡʦʤʠʪʠʩʴ ʟ ʽʩʥʫʶʯʠʤʠ ʜʦʜʘʪʢʘʤʠ ʚʽʨʪʫʘʣʴʥʦʾ ʪʘ 

ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ (AR, VR). ɸʥʘʣʽʟ ʘʢʪʫʘʣʴʥʠʭ ʜʦʜʘʪʢʽʚ ʜʦʧʦʚʥʝʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ ʟ ʧʨʠʨʦʜʥʠʯʠʭ ʜʠʩʮʠʧʣʽʥ ʧʦʢʘʟʘʚ, ʱʦ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʜʣʷ 

ʙʝʟʢʦʰʪʦʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʩʪʫʧʥʽ ʪʘʢʽ ʜʦʜʘʪʢʠ: 

- ʤʦʙ̔ʣʴʥʠʡ ʜʦʜʘʪʦʢ BookVar (ʚʽʜ ʂʅʇ "ʆʩʚʽʪʥʷ ʘʛʝʥʮʽʷ ʤʽʩʪʘ ʂʠʻʚʘ"), 

ʨʦʟʨʦʙʣʝʥʠʡ ʜʣʷ ʧʨʠʨʦʜʥʠʯʠʭ ʜʠʩʮʠʧʣʽʥ ʪʘ ʤʘʪʝʤʘʪʠʢʠ, ʤʽʩʪʠʪʴ ʧʽʜʪʨʠʤʢʫ 

ʚʩʴʦʛʦ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ ʬʽʟʠʢʠ (ʽʥʰʽ ʜʠʩʮʠʧʣʽʥʠ ï ʚ ʨʦʟʨʦʙʮʽ), ʜʦʩʪʫʧʥʠʡ ʜʣʷ 

ʦʟʥʘʡʦʤʣʝʥʥʷ ʣʠʰʝ ʚ ʪʝʩʪʦʚʦʤʫ ʬʦʨʤʘʪʽ; 

- ʤʦʙʽʣʴʥʠʡ ʜʦʜʘʪʦʢ ArBook, ʨʦʟʨʦʙʣʝʥʠʡ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʚʠʢʣʘʜʘʥʥʷ 

ʧʨʠʨʦʜʥʠʯʠʭ ʜʠʩʮʠʧʣʽʥ, ʤʘʪʝʤʘʪʠʢʠ, ʬʽʟʢʫʣʴʪʫʨʠ, ʪʘ ʤʽʩʪʠʪʴ ʝʥʮʠʢʣʦʧʝʜʽʶ 

ʜʣʷ ʫʯʥʽʚ (ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʢʠ); 

- ʤʦʙʽʣʴʥʠʡ ʟʘʩʪʦʩʫʥʦʢ Electricity AR, ʷʢʠʡ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ 

ʚʠʚʯʝʥʥʷ ʬʽʟʠʢʠ, ʝʣʝʢʪʨʦʪʝʭʥʽʢʠ; 
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- ʩʠʤʫʣʷʪʦʨ PhET INTERACTIVE SIMULATIONS, ʧʨʦʝʢʪ University of 

Colorado Boulder, ʩʘʡʪ ʨʦʟʨʦʙʣʝʥʠʡ ʫ 2002 ʨʦʮʽ ʂʘʨʣʦʤ ɺʽʤʘʥʦʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟʢʦʰʪʦʚʥʠʭ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʩʠʤʫʣʷʮʽʡ ʟ ʤʘʪʝʤʘʪʠʢʠ ʽ ʥʘʫʢ ʧʨʦ 

ʧʨʠʨʦʜʫ; 

- ʚʽʨʪʫʘʣʴʥʘ ʣʘʙʦʨʘʪʦʨʽʷ GO-LAB, ʷʢʘ ʥʘʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʚʦʜʠʪʠ 

ʥʘʫʢʦʚʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʜʠʩʪʘʥʮʽʡʥʦ ʚ ʦʥʣʘʡʥ-ʩʝʨʝʜʦʚʠʱʽ. 

ɿʘʩʪʦʩʫʥʢʠ ArBook, BookVar, Electricity AR ʧʦʪʨʽʙʥʦ ʚʩʪʘʥʦʚʠʪʠ ʥʘ 

ʤʦʙʽʣʴʥʠʡ ʪʝʣʝʬʦʥ, ʙʝʟʢʦʰʪʦʚʥʦ ʟʘʚʘʥʪʘʞʠʚʰʠ ʟ Play ʄʘʨʢʝʪ. ɿʘʩʪʦʩʫʥʦʢ 

BookVar ï ʧʨʘʮʶʻ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʧʘʧʝʨʦʚʦʛʦ ʘʙʦ ʝʣʝʢʪʨʦʥʥʦʛʦ ʚʘʨʽʘʥʪʫ 

ʧʽʜʨʫʯʥʠʢʘ. ʄʦʙʽʣʴʥʠʡ ʜʦʜʘʪʦʢ ArBook ʧʽʜʪʨʠʤʫʻ ʷʢ 3-D ʤʦʜʝʣʽ ʪʘʢ ʽ AR 

ʪʝʭʥʦʣʦʛʽʾ. ɼʣʷ ʨʦʙʦʪʠ Electricity AR ʥʝʦʙʭʽʜʥʦ ʨʦʟʜʨʫʢʫʚʘʪʠ ʢʘʨʪʢʠ, ʱʦ ʻ ʫ 

ʚʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ. ɼʣʷ ʚʟʘʻʤʦʜʽʾ ʟ ʧʝʨʝʣʽʯʝʥʠʤʠ ʜʦʜʘʪʢʘʤʠ ʪʘ ʩʘʡʪʘʤʠ ʟ 

ʽʥʪʝʨʘʢʪʠʚʥʠʤʠ ʩʠʤʫʣʷʮʽʷʤʠ ʦʙʦʚôʷʟʢʦʚʦʶ ʫʤʦʚʦʶ ʻ ʜʦʩʪʫʧ ʜʦ ʽʥʪʝʨʥʝʪ-

ʤʝʨʝʞʽ.  

ʉʪʫʜʝʥʪʠ ʧʝʨʰʦʛʦ ʢʫʨʩʫ (ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ çʄʝʜʩʝʩʪʨʠʥʩʪʚʦè, çʌʘʨʤʘʮʽʷ. 

ʇʨʦʤʠʩʣʦʚʘ ʬʦʨʤʘʮʽʷè) ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʛʦ ʤʝʜʠʯʥʦʛʦ ʬʘʭʦʚʦʛʦ ʢʦʣʝʜʞʫ ʽʤ. 

ɭ.ʁ. ʄʫʭʽʥʘ ʧʨʦʪʷʛʦʤ ʜʨʫʛʦʛʦ ʩʝʤʝʩʪʨʫ 2021-2022 ʥ. ʨ. ʙʨʘʣʠ ʫʯʘʩʪʴ ʫ 

ʘʧʨʦʙʘʮʽʾ ʜʦʜʘʪʢʫ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ BookVar ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʽʥʰʽ 

ʜʦʜʘʪʢʠ ʽ ʚʽʨʪʫʘʣʴʥʽ ʣʘʙʦʨʘʪʦʨʽʾ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʠ. ʈʝʟʫʣʴʪʘʪʠ 

ʦʧʠʪʫʚʘʥʥʷ ʧʨʦʚʝʜʝʥʦʛʦ ʩʝʨʝʜ ʩʪʫʜʝʥʪʽʚ ʧʦʢʘʟʘʣʠ, ʱʦ ʩʪʫʜʝʥʪʠ ʛʦʪʦʚʽ ʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʥʘʚʯʘʥʥʽ, ʘ ʙʽʣʴʰʽʩʪʴ ʩʪʫʜʝʥʪʽʚ 

ʚʽʜʤʽʪʠʣʠ, ʱʦ: 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʽʜʚʠʱʫʻ ʤʦʪʠʚʘʮʽʶ; 

- ʜʦʧʦʤʘʛʘʻ ʫ ʨʦʟʫʤʽʥʥʽ ʩʢʣʘʜʥʠʭ ʷʚʠʱ ʽ ʪʝʦʨʽʡ;  

- ʜʘʥʽ ʪʝʭʥʦʣʦʛʽʾ ʻ ʤʦʙʽʣʴʥʠʤʠ (ʧʨʠ ʦʪʨʠʤʘʥʥʷ ʟʥʘʥʴ ʥʝ ʧʦʪʨʽʙʥʦ ʧʨʠʚôʷʟʢʘ 

ʜʦ ʢʦʥʢʨʝʪʥʦʾ ʘʫʜʠʪʦʨʽʾ, ʤʽʩʪʘ, ʢʨʘʾʥʠ); 

- ̔ ʤʝʨʩʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʻ ʥʝʟʘʤʽʥʥʠʤʠ ʜʣʷ ʥʘʚʯʘʥʥʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʟ 

ʦʩʦʙʣʠʚʠʤʠ ʧʦʪʨʝʙʘʤʠ. 
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ɺʠʩʥʦʚʢʠ. ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʩʫʯʘʩʥʦʾ ʦʩʚʽʪʠ ʻ ʧʽʜʛʦʪʦʚʢʘ ʫʩʧʽʰʥʠʭ, 

ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ, ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʭ ʬʘʭʽʚʮʽʚ, ʱʦ ʻ ʟʘʪʨʝʙʫʚʘʥʠʤʠ 

ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ, ʩʧʨʦʤʦʞʥʠʭ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʙʫʪʽ ʦʩʚʽʪʥʽ 

ʢʦʤʧʝʪʝʥʮʽʾ ʚ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ɿ ʤʝʪʦʶ ʦʧʪʠʤʽʟʘʮʽʾ ʩʫʯʘʩʥʦʛʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʟʤʝʥʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʟʘʥʷʪʴ, ʟʜʝʰʝʚʣʝʥʥʷ 

ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ (ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʜʘʪʢʽʚ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʩʠʤʫʣʷʮʽʡʥʠʭ 

ʚʽʨʪʫʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ) ʫ ʬʘʭʦʚʽʡ ʧʝʨʝʜʚʠʱʽʡ ʦʩʚʽʪʽ ʧʦʪʨʽʙʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʫʯʘʩʥʽ ʽʤʝʨʩʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʽʥʪʝʛʨʘʮʽʾ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʨʽʟʥʽ ʛʘʣʫʟʽ ʥʘʫʢʠ ʪʘ ʪʝʭʥʽʢʠ ʪʘ ʜʦʧʦʤʘʛʘʶʪʴ 

ʩʬʦʨʤʫʚʘʪʠ ʧʨʦʬʝʩʽʡʥʽ ʢʦʤʧʝʪʝʥʮʽʾ. 

ʇʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʪʨʝʙʫʻ ʘʥʘʣʽʟ ʥʘʷʚʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʟʘʢʣʘʜʽʚ 

ʬʘʭʦʚʦʾ ʧʝʨʝʜʚʠʱʦʾ ʦʩʚʽʪʠ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʣʘʪʥʠʭ ʪʘ ʙʝʟʢʦʰʪʦʚʥʠʭ ʜʦʜʘʪʢʽʚ 

ʜʦʧʦʚʥʝʥʦʾ ʪʘ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ, ʘ ʪʘʢʦʞ ʘʥʘʣʽʟ 

ʨʦʟʨʦʙʣʝʥʠʭ ʤʝʪʦʜʠʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʾʭ ʚʧʣʠʚ ʥʘ ʷʢʽʩʪʴ 

ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ɹʘʙʽʥʘ ʅ. ʆ. ɯʥʬʦʨʤʘʪʠʟʘʮʽʷ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʷʢ ʚʽʜʧʦʚʽʜʴ ʥʘ ʚʠʢʣʠʢʠ 

ʩʫʯʘʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. ɯʥʥʦʚʘʪʠʢʘ ʚ ʦʩʚʽʪʽ, ʥʘʫʮʽ ʪʘ ʙʽʟʥʝʩʽ: ʚʠʢʣʠʢʠ ʪʘ 

ʤʦʞʣʠʚʦʩʪʽ: ʤʘʪʝʨʽʘʣʠ I ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʽ 

ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ (17 ʣʠʩʪʦʧʘʜʘ 2020 ʨ., ʤ. ʂʠʾʚ), ʂʠʾʚ, 2020, ʉ. 43-47. 

2. ʂʦʚʘʣʴʯʫʢ ʆ.ɯ., ɹʦʥʜʘʨʝʥʢʦ ʄ.ʇ., ʆʭʨʝʡ ɸ.ɻ., ʇʨʠʙʠʪʴʢʦ ɯ.ʖ., ʈʝʰʝʪʥʠʢ 

ɭ.ʄ. ʆʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (ʚʽʨʪʫʘʣʴʥʦʾ ʽ 

ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ) ʚ ʤʝʜʠʯʥʽʡ ʦʩʚʽʪʽ ʪʘ ʧʨʘʢʪʠʮʽ. ʄʝʪʦʜʦʣʦʛʽʷ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ. 2020. ʊʦʤ 14 (ˉ 3). ʉ. 158ï164. 

3. ʎʠʨʫʣʴʥʠʢ ʉ.ʄ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʫ ʧʨʦʮʝʩʽ 

ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʟ ʨʘʜʽʦʝʣʝʢʪʨʦʥʽʢʠ. ɽʣʝʢʪʨʦʥʥʝ ʥʘʫʢʦʚʝ ʬʘʭʦʚʝ ʚʠʜʘʥʥʷ 

ñɺɯɼʂʈʀʊɽ ʆʉɺɯʊʅɭ ɽ-ʉɽʈɽɼʆɺʀʑɽ ʉʋʏɸʉʅʆɻʆ ʋʅɯɺɽʈʉʀʊɽʊʋò, ʩ. 

355-362. https://doi.org/10.28925/2414-0325.2019s32 
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4. Yiannis Georgiou, Olia Tsivitanidou, Christian Eckhardt, Andri Ioannou. A 

learning experience design for immersive virtual reality in Physics classrooms. 6th 

International Conference of the Immersive Learning Research Network (iLRN 2020) 

Online, June 21-25, 2020. DOI:10.23919/iLRN47897.2020.9155097 
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USE OF AUGMENTED REALITY TECHNOLOGIES IN THE 

CONDITIONS OF REMOTE AND MIXED  LEARNING IN INSTITUTIONS 

OF VOCATIONAL PRE HIGHER EDUCATION  

Abstract. In today's conditions, the medical industry, like any other, needs 

qualitatively trained, competitive specialists. The implementation of these tasks is 

impossible without the introduction of new methods, techniques and technologies that 

improve the efficiency of knowledge acquisition, especially in conditions of remote 

and mixed learning. The use of the following AR applications in natural science 

classes was analyzed: ArBook, BookVar, Electricity AR and the 

PHET.COLORADO.EDU (http://phet.colorado.edu/) interactive platform with virtual 

simulations. The substantiation of the expediency of using augmented reality 

technologies in the context of remote and mixed learning is shown. 

Keywords. Immersive learning technologies, augmented reality, AR 

applications, vocational higher education, distance and mixed learning. 
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ʋɼʂ 004.9 

ʏʝʨʥʝʮʴʢʠʡ ɯ. ʉ., ʉʣʽʧʫʭʽʥʘ ɯ. ɸ., ʐʘʧʦʚʘʣʦʚ ɭ.ɹ.,  

ʅʘʮʽʦʥʘʣʴʥʠʡ ʮʝʥʪʨ çʄʘʣʘ ʘʢʘʜʝʤʽʷ ʥʘʫʢ ʋʢʨʘʾʥʠè, 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 

 

ɯʄɽʈʉʀɺʅɯ ʊɽʍʅʆʃʆɻɯɰ ɺ ʉʊʈʋʂʊʋʈɯ ɺʉɽʋʂʈɸɰʅʉʔʂʆɻʆ 

ɯʅʊɽʈʅɽʊ-ʊʋʈʅɯʈʋ ɿ ʇʈʀʈʆɼʅʀʏʀʍ ɼʀʉʎʀʇʃɯʅ çɺɯɼʂʈʀʊɸ 

ʇʈʀʈʆɼʅʀʏɸ ɼɽʄʆʅʉʊʈɸʎɯʗè 

 

ɸʥʦʪʘʮʽʷ. ɿʘʟʥʘʯʝʥʦ ʨʦʣʴ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʥʘʚʠʯʦʢ XXI ʩʪʦʣʽʪʪʷ. ɺʽʜʢʨʠʪʘ ʧʨʠʨʦʜʥʠʯʘ ʜʝʤʦʥʩʪʨʘʮʽʷ ʻ ʚʘʞʣʠʚʠʤ ʟʘʭʦʜʦʤ 

ʜʣʷ ʨʦʟʚʠʪʢʫ ʢʦʛʥʽʪʠʚʥʠʭ ʟʜʽʙʥʦʩʪʝʡ ʽ ʛʥʫʯʢʠʭ ʥʘʚʠʯʦʢ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʽʤʝʨʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʝ ʦʥʦʚʠʪʠ ʧʽʜʭʦʜʠ ʜʦ ʧʦʜʘʥʥʷ ʟʘʚʜʘʥʴ ʮʴʦʛʦ 

ɺʩʝʫʢʨʘʾʥʩʴʢʦʛʦ ʢʦʥʢʫʨʩʫ. ʅʘ ʦʩʥʦʚʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʝʬʝʢʪʫ 

ʟʘʥʫʨʝʥʥʷ ʚ AR ʚʠʷʚʣʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʨʝʽʥʞʠʥʽʨʠʥʛʫ ʬʽʥʘʣʴʥʦʾ ʧʨʦʮʝʜʫʨʠ 

ʮʴʦʛʦ ʟʘʭʦʜʫ. 

 ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʽʤʝʨʩʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʨʦʟʰʠʨʝʥʘ ʨʝʘʣʴʥʽʩʪʴ, ʜʦʧʦʚʥʝʥʘ 

ʨʝʘʣʴʥʽʩʪʴ, ɺʽʜʢʨʠʪʘ ʧʨʠʨʦʜʥʠʯʘ ʜʝʤʦʥʩʪʨʘʮʽʷ 

 

ʇʨʦʙʣʝʤʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʩʪʠʤʫʣʶʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʤʦʣʦʜʽ ʫ 

ʍʍɯ ʩʪʦʣʽʪʪʽ ʥʝʨʦʟʨʠʚʥʦ ʧʦʚ'ʷʟʘʥʘ ʟ ʪʝʭʥʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʛʨʝʩʦʤ 

(ʉʪʨʠʞʘʢ et al., 2017). ɺʘʞʣʠʚʠʤʠ ʥʘʚʠʯʢʘʤʠ ʧʝʨʝʜʙʘʯʝʥʠʤʠ ʊʠʧʦʚʦʶ 

ʦʩʚʽʪʥʴʶ ʧʨʦʛʨʘʤʦʶ: ʂʣʶʯʦʚʽ ʫʤʽʥʥʷ 21-ʛʦ ʩʪʦʣʽʪʪʷ (British Council , n.d.) ʻ 

ʤʠʩʣʝʥʥʻʚʘ ʜʽʷʣʴʥʽʩʪʴ, ʥʘʚʠʯʢʘ ʚʠʨʽʰʫʚʘʥʥʷ ʧʨʦʙʣʝʤ ʪʘ ʢʨʝʘʪʠʚʥʽʩʪʴ. ʆʜʥʠʤ ʽʟ 

ʚʽʜʦʤʠʭ ʟʘʭʦʜʽʚ, ʱʦ ʨʦʟʚʠʚʘʶʪʴ ʪʘʢʽ ʥʘʚʠʯʢʠ ʻ ɺʩʝʫʢʨʘʾʥʩʴʢʠʡ  ʽʥʪʝʨʥʝʪ-ʪʫʨʥʽʨ 
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çɺʽʜʢʨʠʪʘ ʧʨʠʨʦʜʥʠʯʘ ʜʝʤʦʥʩʪʨʘʮʽʷè (ɺʇɼ) (https://vpd.stemua.science/), ʷʢʠʡ 

ʱʦʨʽʯʥʦ ʧʨʦʚʦʜʠʪʴʩʷ ʅʘʮʽʦʥʘʣʴʥʠʤ ʮʝʥʪʨʦʤ çʄʘʣʘ ʘʢʘʜʝʤʽʷ ʥʘʫʢ ʋʢʨʘʾʥʠè 

(ʅʎ ʄɸʅʋ).  

ʁʦʛʦ ʦʩʦʙʣʠʚʽʩʪʴ ʪʘ ʧʝʨʝʚʘʛʘ ʧʦʣʷʛʘʻ ʫ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʧʨʦʚʝʜʝʥʥʷ 

ʪʘʢʦʛʦ ʟʘʭʦʜʫ. ʊʘʢ, ʥʘʷʚʥʠʡ ʚʽʜʢʨʠʪʠʡ ʚʽʜʙʽʨʢʦʚʠʡ ʪʫʨ, ʧʽʜ ʯʘʩ ʷʢʦʛʦ ʙʫʜʴ-ʷʢʠʡ 

ʟʘʢʣʘʜ ʤʦʞʝ ʟʽʙʨʘʪʠ ʢʦʤʘʥʜʫ ʪʘ ʧʦʜʘʪʠ ʟʘʷʚʢʫ ʥʘ ʫʯʘʩʪʴ, ʨʦʟʚôʷʟʘʪʠ ʟʘʚʜʘʥʥʷ 

ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʛʦ ʝʪʘʧʫ ʫʧʨʦʜʦʚʞ 1,5 ʤʽʩʷʮʷ ʪʘ ʧʦʪʨʘʧʠʪʠ ʚ ʦʩʥʦʚʥʠʡ ʝʪʘʧ 

ʮʴʦʛʦ ʪʫʨʫ. ʅʘ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʤʫ ʝʪʘʧʽ ʚʽʜʙʽʨʢʦʚʦʛʦ ʪʫʨʫ ʢʦʤʘʥʜʠ ʨʦʟʚôʷʟʫʶʪʴ 

20 ʚʽʜʝʦʟʘʚʜʘʥʴ ʟ ʧôʷʪʠ ʙʘʟʦʚʠʭ ʧʨʝʜʤʝʪʽʚ ʧʨʠʨʦʜʥʠʯʦʛʦ ʮʠʢʣʫ. ɿ ʢʦʞʥʦʛʦ 

ʧʨʝʜʤʝʪʫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ, ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʪʘ ʷʢʽʩʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ. ʅʘ ʦʩʥʦʚʥʦʤʫ ʝʪʘʧʽ ʢʦʤʘʥʜʠ ʨʦʟʚôʷʟʫʶʪʴ ʽʥʰʽ ʚʽʜʝʦʟʘʚʜʘʥʥʷ 

ʫʧʨʦʜʦʚʞ ʦʜʥʦʛʦ ʜʥʷ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʩʥʦʚʥʦʛʦ ʝʪʘʧʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʣʘʫʨʝʘʪʠ 

ʪʘ ʬʽʥʘʣʽʩʪʠ. ʌʽʥʘʣ ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʯʥʦ ʥʘ ʦʜʥʽʡ ʟ ʣʦʢʘʮʽʡ ʅʎ ʄɸʅʋ, 

ʥʘʧʨʠʢʣʘʜ, ʫ ʄʫʟʝʾ ʥʘʫʢʠ. ɺ ʭʦʜʽ ʮʴʦʛʦ ʪʫʨʫ ʢʦʤʘʥʜʠ ʨʦʟʚôʷʟʫʶʪʴ 5 ʟʘʚʜʘʥʴ ʧʦ 

5 ʭʚʠʣʠʥ ʢʦʞʥʝ. ɺʧʨʦʜʦʚʞ ʚʽʜʙʽʨʢʦʚʦʛʦ ʪʫʨʫ ʜʦʩʪʫʧ ʜʦ ʙʫʜʴ-ʷʢʠʭ ʜʞʝʨʝʣ 

ʽʥʬʦʨʤʘʮʽʾ ʥʝʦʙʤʝʞʝʥʠʡ. ʅʘ ʬʽʥʘʣʽ ʢʦʞʥʘ ʢʦʤʘʥʜʘ ʤʘʻ ʦʜʠʥ ʣʝʧʪʦʧ ʟ 

ʧʽʜʻʜʥʘʥʥʷʤ ʜʦ ʤʝʨʝʞʽ ʪʘ ʤʦʞʝ ʡʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʠʢʣʶʯʥʦ ʥʘ ʧʦʰʫʢ, 

ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʤʝʨʝʞʽ ʟʘʙʦʨʦʥʝʥʽ. ʉʭʝʤʘʪʠʯʥʠʡ ʦʧʠʩ ʧʨʦʮʝʩʫ ʧʨʦʚʝʜʝʥʥʷ 

ʬʽʥʘʣʫ ɺʇɼ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 1. 

 

ʈʠʩ. 1. ʉʭʝʤʘʪʠʯʥʠʡ ʦʧʠʩ ʧʨʦʮʝʩʫ ʧʨʦʚʝʜʝʥʥʷ ʬʽʥʘʣʫ ɺʇɼ 
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ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʜʦʩʠʪʴ ʢʦʨʠʩʥʠʤ ʤʦʞʝ ʩʪʘʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ  ʚʩʽʭ ʚʠʜʽʚ 

ʪʝʭʥʦʣʦʛʽʡ ʨʦʟʰʠʨʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ (XR), ʜʝʪʝʨʤʽʥʦʚʘʥʠʭ ʥʘʷʚʥʠʤ  ʪʝʭʥʽʢʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʚʞʝ ʜʦʚʝʜʝʥʘ ʧʦʧʝʨʝʜʥʴʦ (Bilyk et al., 2021; Pinchuk et al., 

2019; ʇʽʥʯʫʢ & ʃʫʧʘʨʝʥʢʦ, 2022). ʅʘʡʜʦʩʪʫʧʥʽʰʦʶ ʚʙʘʯʘʻʪʴʩʷ ʧʨʦʮʝʜʫʨʘ 

ʧʨʦʚʝʜʝʥʥʷ ʨʘʫʥʜʽʚ ʬʽʥʘʣʫ ɺʇɼ, ʷʢʘ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷ AR 

ʜʦʜʘʪʢʽʚ, ʱʦ çʽʣʶʩʪʨʫʶʪʴè ʟʘʧʠʪʘʥʥʷ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʦʟʚʫʯʫʚʘʥʥʷ ʟʘʧʠʪʘʥʴ ʜʣʷ 

ʢʦʤʘʥʜ. ʈʝʟʫʣʴʪʘʪ ʨʝʽʥʞʝʥʽʨʠʥʛʫ ʧʨʦʮʝʩʫ ʧʨʦʚʝʜʝʥʥʷ ʬʽʥʘʣʫ ɺʇɼ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ AR-ʜʦʜʘʪʢʽʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 2.  

 

ʈʠʩ. 2. ʈʝʽʥʞʝʥʽʨʠʥʛ ʧʨʦʮʝʩʫ ʧʨʦʚʝʜʝʥʥʷ ʬʽʥʘʣʫ ɺʇɼ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

AR-ʜʦʜʘʪʢʽʚ 

ʇʨʠʢʣʘʜʘʤʠ ʜʦʜʘʪʢʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʽ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʬʽʥʘʣʫ 

ɺʇɼ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ Electricity AR (Rachbauer et al., 2016), Voyage AR 

- Science Augmented Reality Education (SemanticCreation, n.d.) ʪʘ Big Bang AR 

(CERN, n.d.).  

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʽʥʞʝʥʽʨʠʥʛ ʧʨʦʮʝʩʫ ʧʨʦʚʝʜʝʥʥʷ ʚʩʽʭ ʝʪʘʧʽʚ ʦʙʦʭ ʪʫʨʽʚ 

ɺʇɼ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʦʜʘʪʢʽʚ AR ʤʘʻ ʟʥʘʯʥʠʡ ʜʠʜʘʢʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʱʦ 

ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ.  
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IMMERSIVE TECHNOLOGIES IN THE STRUCTURE OF THE ALL-

UKRAINIAN INTERNET TOURNAMENT IN NATURAL DISCIPLINES "OPEN 

NATURE DEMONSTRATION" 

 

Abstract. The role of modern learning technologies in the formation of 21st 

century skills are characterized. An open nature demonstration is an important 

activity for the development of cognitive abilities and flexible skills. The use of 

immersive technologies can update approaches to submitting tasks at this All-
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Ukrainian competition. A re-engineering of the Open Natural Demonstration finals 

process was designed and described to implement immersive AR tools. 

Keywords: immersive technologies, augmented reality, augmented reality, 

open nature demonstration 

 

ʋɼʂ 004.9 

ʐʘʧʦʚʘʣʦʚ ɭ. ɹ., ɹʽʣʠʢ ɾ. ɯ., ʐʘʧʦʚʘʣʦʚ ɺ. ɹ., 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʮʝʥʪʨ çʄʘʣʘ ʘʢʘʜʝʤʽʷ ʥʘʫʢ ʋʢʨʘʾʥʠè 

ʂʠʾʚ, ʋʢʨʘʾʥʘ  

 

ʇʈʆɹʃɽʄɸ ɸʅɸʃɯɿʋ ɽʌɽʂʊʀɺʅʆʉʊɯ ɺʀʂʆʈʀʉʊɸʅʅʗ 

GOOGLE LENS ʋ ʅɸɺʏɸʅʅɯ ʇʈʀʈʆɼʅʀʏʀʍ ʅɸʋʂ 

 

ɸʥʦʪʘʮʽʷ. AR ï ʮʝ ʩʫʯʘʩʥʘ ʧʝʨʩʧʝʢʪʠʚʥʘ ʽʤʝʨʩʠʚʥʘ ʪʝʭʥʦʣʦʛʽʷ ʚ ʦʩʚʽʪʽ. 

ʆʜʥʠʤ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ AR ʻ Google Lens. ʈʘʥʽʰʝ ʚʽʥ ʘʥʘʣʽʟʫʚʘʚ 

ʤʝʪʦʜʦʣʦʛʽʶ ʚʠʢʦʨʠʩʪʘʥʥʷ Google Lens, ʪʦʯʥʽʩʪʴ Google Lens ʪʘ ʽʥʰʠʭ ʜʦʜʘʪʢʽʚ 

ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʨʦʩʣʠʥ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ. 

ʆʜʥʘʢ, ʟʜʘʻʪʴʩʷ, ʱʦ ʤʦʞʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʜʘʪʢʦʚʫ ʦʙʨʦʙʢʫ ʥʘʷʚʥʠʭ ʜʘʥʠʭ, ʷʢʘ 

ʙʫʜʝ ʢʦʨʠʩʥʦʶ ʜʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʤʝʪʦʜʦʣʦʛʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ Google 

(ʥʘʧʨʠʢʣʘʜ, ʚʧʣʠʚ ʢʦʬʘʢʪʦʨʽʚ Google Lens ʪʘ ʽʥʰʠʭ ʧʨʦʛʨʘʤ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʘʥʘʣʽʟʫ). 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ, ʽʤʝʨʩʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ, Google Lens 

 

ɯʤʝʨʩʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʚ ʦʩʚʽʪʽ, ʷʢʠʡ ʟʤʽʥʶʻ 

ʧʦʛʣʷʜ ʷʢ ʥʘ ʧʨʦʮʝʩ ʟʜʦʙʫʪʪʷ ʽ ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ (ʇʽʥʯʫʢ & ʃʫʧʘʨʝʥʢʦ, 2022). 

ʈʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʦʩʥʦʚʽ ʨʦʟʰʠʨʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ (XR, extended reality) 

ʚʽʜʢʨʠʣʦ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ  ʥʦʚʽʪʥʽʭ ʟʘʩʦʙʽʚ ʽ ʚʽʜʧʦʚʽʜʥʠʭ ʤʝʪʦʜʽʚ 

ʥʘʚʯʘʥʥʷ, ʷʢʽ, ʧʦʧʨʠ ʦʯʝʚʠʜʥʽ ʧʝʨʝʚʘʛʠ, ʤʘʻ ʡ ʧʝʚʥʽ ʥʝʜʦʣʽʢʠ (Pinchuk et al., 

2019; ɹʫʨʦʚ et al., 2021). ɼʦ ʦʩʥʦʚʥʠʭ ʥʝʜʦʣʽʢʽʚ  ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʚʠʥʠʢʥʝʥʥʷ 

ʥʝʟʚʠʯʥʦʛʦ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ (Steven Zantua, 2017). 
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ɿʥʘʯʥʦ ʯʘʩʪʽʰʝ ʟ ʥʘʚʯʘʣʴʥʦʶ ʤʝʪʦʶ ʚ ʰʢʽʣʴʥʽʡ  ʦʩʚʽʪʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʪʝʭʥʦʣʦʛʽʷ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ (AR), ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ, ʥʘʩʘʤʧʝʨʝʜ, ʾʾ 

ʜʦʩʪʫʧʥʽʩʪʶ ʽ ʜʝʰʝʚʠʟʥʦʶ.  ɿʥʘʯʥʠʡ ʥʘʚʯʘʣʴʥʠʡ ʧʦʪʝʥʮʽʘʣ ʫ ʚʠʚʯʝʥʥʽ 

ʧʨʠʨʦʜʥʠʯʠʭ ʜʠʩʮʠʧʣʽʥ ʤʘʻ ʚʽʜʦʤʘ ʘʧʣʽʢʘʮʽʷ Google Lens (Y. B. Shapovalov et 

al., 2018). ɺʦʜʥʦʯʘʩ ʮʝʡ ʟʘʩʪʦʩʫʥʦʢ ʧʦʪʨʝʙʫʻ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʞ ʡʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʨʦʩʣʠʥ ʘʙʦ ʤʽʥʝʨʘʣʽʚ, ʧʦʨʽʚʥʷʥʥʷ 

ʡʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ ʽʥʰʠʤʠ ʧʨʦʜʫʢʪʘʤʠ. ʆʢʨʝʤʦʾ ʫʚʘʛʠ 

ʟʘʩʣʫʛʦʚʫʻ ʪʘʢʦʞ ʚʠʷʚʣʝʥʥʷ ʢʦʛʥʽʪʠʚʥʠʭ ʘʩʧʝʢʪʽʚ ʡʦʛʦ ʚʧʣʠʚʫ ʥʘ ʫʯʥʽʚ ʡ 

ʚʯʠʪʝʣʽʚ. ɸʥʘʣʽʟ ʜʘʥʠʭ ʚ ʤʝʨʝʞʽ ʧʦʢʘʟʘʚ, ʱʦ ʙʫʨʭʣʠʚʠʡ ʨʦʟʚʠʪʦʢ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ Google Lens ʜʣʷ ʥʘʚʯʘʥʥʷ ʰʢʽʣʴʥʠʭ 

ʧʨʠʨʦʜʥʠʯʠʭ ʧʨʝʜʤʝʪʽʚ (ʘʥʛʣ. Sciences), ʦʨʽʻʥʪʦʚʥʦ ʨʦʟʧʦʯʘʚʩʷ ʟ 2018 ʨʦʢʫ (Y. 

B. Shapovalov et al., 2018). 

ɼʦʩʣʽʜʞʝʥʥʷ ʜʠʜʘʢʪʠʯʥʦʾ ʟʘʩʪʦʩʦʚʥʦʩʪʽ Google Lens  ʻ ʜʦʩʠʪʴ ʰʠʨʦʢʠʤʠ 

ʪʘ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʷʢ ʚʠʟʥʘʯʝʥʥʷ ʜʠʜʘʢʪʠʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ  (Nuraini et al., 

2022; Y. B. Shapovalov et al., 2018), ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʚʧʣʠʚʫ ʥʘ ʯʠʥʥʠʢʠ 

ʤʦʪʠʚʘʮʽʾ ʥʘʩʪʨʦʶ ʪʘ ʟʤʽʥʠ ʨʽʚʥʷ ʟʥʘʥʴ ʫʯʥʽʚ.  ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʣʘʩʷ 

ʜʦʩʣʽʜʞʝʥʥʶ ʪʦʯʥʦʩʪʽ ʪʘʢʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʟʘ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʥʘ 

ʫʨʦʢʘʭ ʙʽʦʣʦʛʽʾ (Bilyk, Shapovalov, Shapovalov, Megalinska, Andruszkiewicz, et 

al., 2020; Bilyk, Shapovalov, Shapovalov, Megalinska, Zhadan, et al., 2020; Mªder et 

al., 2021; Pªrtel et al., 2021). 

ʈʘʥʽʰʝ ʥʘʤʠ ʙʫʣʘ ʜʦʩʣʽʜʞʝʥʘ ʷʢʽʩʪʴ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʜʣʷ ʨʽʟʥʠʭ ʫʤʦʚ ʽ 

ʦʙôʻʢʪʽʚ. ɿʦʢʨʝʤʘ, ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʯʠʥʥʠʢʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ ʘʥʘʣʽʟʫ. 

ʅʘʧʨʠʢʣʘʜ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ Google Lens ʥʘʜʘʻ ʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʜʣʷ ʘʥʘʣʽʟʫ 

ʪʨʘʚ ʽ ʜʝʨʝʚ, ʟʘ ʷʢʦʛʦ ʡʦʛʦ ʟʘʛʘʣʴʥʘ ʪʦʯʥʽʩʪʴ ʩʪʘʥʦʚʠʣʘ 92,6% (V. B. Shapovalov 

et al., 2020).  

ʎʽʢʘʚʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʪʦʯʥʦʩʪʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʨʦʩʣʠʥ ʟʘʩʪʦʩʫʥʢʘʤʠ LeafSnap, Seek, PlantNet, Flora Incognita, PlantSnap, Picture 

This. ʊʘʢ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʧʣʽʢʘʮʽʾ Flora Incognita ʘʜʝʢʚʘʪʥʦ 

ʽʜʝʥʪʠʬʽʢʫʶʪʴʩʷ ʙʣʠʟʴʢʦ 71% ʨʦʩʣʠʥ, ʘ PlantNet - 55%, ʱʦ ʟʥʘʯʥʦ ʤʝʥʰʝ, ʥʽʞ 
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ʪʦʡ ʩʘʤʠʡ ʧʘʨʘʤʝʪʨ ʜʣʷ Google Lens (92,6%) (Bilyk et al., 2021; Bilyk, 

Shapovalov, Shapovalov, Megalinska, Andruszkiewicz, et al., 2020; Bilyk, 

Shapovalov, Shapovalov, Megalinska, Zhadan, et al., 2020). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʦ ʜʦʩʠʪʴ ʛʣʠʙʦʢʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

Google Lens ʫ ʥʘʚʯʘʥʥʽ ʙʽʦʣʦʛʽʾ ʫʯʥʽʚ ʩʝʨʝʜʥʴʦʾ ʰʢʦʣʠ. ʈʘʟʦʤ ʽʟ ʪʠʤ, ʘʥʘʣʽʟ, 

ʜʦʜʘʪʢʦʚʘ ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦʟʦʣʠʪʴ ʟʨʦʙʠʪʠ 

ʙʽʣʴʰ ʩʠʩʪʝʤʥʽ ʚʠʩʥʦʚʢʠ ʪʘ ʟʥʘʡʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʷʢʠʭ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ 

ʧʦʧʝʨʝʜʥʴʦ. ɼʦ ʧʨʠʢʣʘʜʫ, ʚʟʘʻʤʦʟʚôʷʟʢʠ ʱʦʜʦ ʚʧʣʠʚʫ ʢʽʣʴʢʦʭ ʯʠʥʥʠʢʽʚ ʥʘ 

ʨʝʟʫʣʴʪʘʪ ʷʢʦʩʪʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʦʛʦ ʱʦ ʟʘʩʪʦʩʫʥʢʠ 

ʤʦʞʫʪʴ ʘʥʘʣʽʟ ʟʦʙʨʘʞʝʥʥʷ ʢʚʽʪʽʚ ʨʦʩʣʠʥ ʧʨʠ ʥʠʟʴʢʽʡ ʷʢʦʩʪʽ ʬʦʪʦ ʻ ʪʦʯʥʠʤ, ʘ 

ʘʥʘʣʽʟ ʬʨʫʢʪʽʚ (ʧʣʦʜʠ) ʨʦʩʣʠʥ ʧʨʠ ʥʠʟʴʢʽʡ ʷʢʦʩʪʽ ʬʦʪʦ ʧʨʠʟʚʦʜʠʪʴ ʻ 

ʤʘʣʦʪʦʯʥʠʤ, ʜʦʟʚʦʣʠʣʦ  ʙʠ ʩʪʚʦʨʠʪʠ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʧʨʘʚʠʣʘ ʧʨʦʚʝʜʝʥʥʷ 

ʘʥʘʣʽʟʫ. ʊʘʢʽ ʚʠʩʥʦʚʢʠ ʻ ʚʘʞʣʠʚʠʤʠ ʦʩʢʽʣʴʢʠ ʙʽʣʴʰ ʯʽʪʢʦ ʚʠʟʥʘʯʘʶʪʴ ʫʤʦʚʠ 

ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʟʘʥʷʪʴ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʩʪʦʩʫʥʢʫ Google Lens ʥʘ 

ʫʨʦʢʘʭ. ɼʦ ʧʨʠʢʣʘʜʫ, ʙʽʣʴʰ ʜʝʪʘʣʴʥʝ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʬʘʢʪʦʨʫ ʷʢʦʩʪʽ 

ʟʦʙʨʘʞʝʥʥʷ ʪʘ ʪʠʧʫ ʘʥʘʣʽʟʦʚʘʥʦʛʦ ʦʙôʻʢʪʫ ʜʦʟʚʦʣʠʪʴ ʟʘʟʥʘʯʘʪʠ, ʟʘ ʥʘʷʚʥʦʩʪʽ 

ʷʢʠʭ ʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ, ʦʩʦʙʣʠʚʦ - ʷʢʦʩʪʽ ʢʘʤʝʨ ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʬʦʥʽʚ, ʤʦʞʥʘ 

ʚʠʟʥʘʯʘʪʠ ʧʝʚʥʽ ʪʠʧʠ ʦʙôʻʢʪʽʚ. ʎʝ ʚʦʯʝʚʠʜʴ ʚʧʣʠʥʝ ʥʘ ʩʪʚʦʨʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ 

ʤʝʪʦʜʠʢ ʟʘʩʪʦʩʫʚʘʥʥʷ Google Lens. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʢʦʥʪʝʢʩʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʢʨʝʩʣʶʶʪʴʩʷ ʪʘʢʽ 

ʟʘʧʠʪʘʥʥʷ: 

1. ʏʠ ʽʩʥʫʻ ʢʦʨʝʣʷʮʽʷ ʤʽʞ ʢʦʬʘʢʪʦʨʘʤʠ çʷʢʽʩʪʴ ʟʦʙʨʘʞʝʥʥʷè, çʪʠʧ 

ʨʦʩʣʠʥʠè ʽ ʷʢʽʩʪʶ ʽʜʝʥʪʠʬʽʢʘʮʽʾ? 

2. ʏʠ ʻ ʟʘʣʝʞʥʽʩʪʴ ʢʦʬʘʢʪʦʨʽʚ çʷʢʽʩʪʴ ʟʦʙʨʘʞʝʥʥʷè, çʯʘʩʪʠʥʘ 

ʨʦʩʣʠʥʠè ʥʘ ʷʢʽʩʪʴ ʽʜʝʥʪʠʬʽʢʘʮʽʾ?  

3. ʏʠ ʻ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦʶ ʨʽʟʥʠʮʷ ʤʽʞ ʷʢʽʩʪʶ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʨʽʟʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ? 

ʊʘʢʠʤ ʯʠʥʦʤ, ʻ ʜʦʮʽʣʴʥʦʶ ʧʦʛʣʠʙʣʝʥʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʥʘʢʦʧʠʯʝʥʠʭ ʟʥʘʥʴ 

ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʾʭ ʜʦʜʘʪʢʦʚʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʪʘʢʦʛʦ 
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ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʜʫʪʴ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ 

ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʠʭ ʘʢʪʠʚʥʦʩʪʝʡ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ Google Lens.  

ʅʝʱʦʜʘʚʥʦ ʥʘʤʠ ʪʘʢʦʞ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʪʘʢʠʭ AR ʥʘʚʯʘʣʴʥʠʭ ʘʧʣʽʢʘʮʽʡ ʥʘ ʨʽʚʝʥʴ ʧʨʝʜʤʝʪʥʠʭ ʟʥʘʥʴ ʪʘ ʩʠʪʫʘʮʽʡʥʦʛʦ 

ʽʥʪʝʨʝʩʫ ʫʯʥʽʚ ʚ ʋʢʨʘʾʥʽ ʪʘ ʉʐɸ; ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʧʨʦʮʝʩʽ 

ʦʧʨʘʮʶʚʘʥʥʷ. 
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THE PROBLEM OF ANALYSIS OF THE GOOGLE LENS USE IN THE 

TEACHING OF NATURAL SCIENCES EFFECTIVENESS 

Abstract. AR is a modern perspective immersive technology in education. One 

of the perspective AR tools is Google Lens. Previously, it analyzed the methodology 

of Google Lens usage, the accuracy of Google Lens and other plant identification 

apps accuracy and the efficiency of its usage during education. However, it seems 

that there is possible to provide additional existing data processing that will be useful 

to substantiate the methodology of Google using (for example, the effect of cofactors 

of Google Lens and other apps on analysis efficiency). 

Keywords: AR apps, immersion technology, Google Lens 
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ʇʈɸʂʊʀʏʅʀʁ ɼʆʉɺɯɼ ɺʏʀʊɽʃɯɺ 

 

ɺʦʨʦʪʠʥʮʝʚʘ ʃ.ɯ., 

ʥʘʯʘʣʴʥʠʢ ʚʽʜʜʽʣʫ ʦʩʚʽʪʠ ʇʦʢʨʦʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ ɼʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʽ  

ʎʀʌʈʆɺʀʁ ʄɽʅɽɼɾʄɽʅʊ  

ɺ ʋʇʈɸɺʃɯʅʉʔʂɯʁ ɼɯʗʃʔʅʆʉʊɯ ɺɯɼɼɯʃʋ ʆʉɺɯʊʀ ʇʆʂʈʆɺʉʔʂʆɰ 

ʄɯʉʔʂʆɰ ʈɸɼʀ ɿɸʉʆɹɸʄʀ ʇʃɸʊʌʆʈʄʀ MICROSOFT  TEAMS  

 

ʉʠʣʘ ʢʦʤʘʥʜʠ ï ʢʦʞʝʥ ʾʾ ʫʯʘʩʥʠʢ.  

 ʉʠʣʘ ʢʦʞʥʦʛʦ ʫʯʘʩʥʠʢʘ ï ʢʦʤʘʥʜʘ.  

Phil Jackson 

ɺ ʫʤʦʚʘʭ ʽʥʥʦʚʘʮʽʡʥʠʭ ʚʠʢʣʠʢʽʚ ʩʴʦʛʦʜʝʥʥʷ ʫʩʧʽʭ ʢʦʤʘʥʜʠ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʷʢʽʩʥʦʾ ʽ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʩʧʽʚʧʨʘʮʽ. ʉʘʤʝ ʪʦʤʫ 

ʧʣʘʪʬʦʨʤʘ Microsoft Teams, ʮʝʥʪʨ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ ʚ Microsoft 365, ʻ 

ʦʧʪʠʤʘʣʴʥʠʤ ʨʝʩʫʨʩʦʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʟʘ 

ʙʫʜʴ-ʷʢʠʭ ʫʤʦʚ, ʚʠʢʦʥʫʶʯʠ ʬʫʥʢʮʽʾ ʫʧʨʘʚʣʽʥʥʷ, ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ ʪʘ 

ʩʧʽʣʢʫʚʘʥʥʷ. ɼʦ ʪʦʛʦ ʞ ʮʷ ʧʣʘʪʬʦʨʤʘ ʫʥʽʢʘʣʴʥʘ ʩʚʦʻʶ ʤʦʞʣʠʚʽʩʪʶ ʧʦʻʜʥʫʚʘʪʠ 

ʜʽʣʦʚʽ ʩʪʦʩʫʥʢʠ ʪʘ ʤʝʨʝʞʝʚʝ ʩʧʽʣʢʫʚʘʥʥʷ ʚ ʦʜʥʦʤʫ ʘʢʘʫʥʪʽ ï ʚʽʜʝʦʯʘʪ, 

ʝʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ ʪʘ ʤʠʪʪʻʚʽ ʧʦʚʽʜʦʤʣʝʥʥʷ (ʨʠʩ. 1). 

Microsoft Teams ʤʘʻ ʟʥʘʯʥʽ ʧʝʨʝʚʘʛʠ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ 

ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʜʦʩʪʫʧʥʦʩʪʽ: ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟ ʙʫʜʴ-ʷʢʦʛʦ 

ʧʨʠʩʪʨʦʶ (ʥʘʷʚʥʦʩʪʽ ʢʦʤʧôʶʪʝʨʥʦʾ ʪʘ ʤʦʙʽʣʴʥʦʾ ʚʝʨʩʽʡ ʽ ʾʭ ʜʫʙʣʶʚʘʥʥʷ) 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʤʽʩʮʷ ʧʝʨʝʙʫʚʘʥʥʷ, ʱʦ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʝ ʚ ʫʤʦʚʘʭ 

ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

Microsoft  Teams ï ʮʝ ʦʥʣʘʡʥ ʩʝʨʚʽʩ ʜʣʷ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ, ʷʢʠʡ 

ʟʘʙʝʟʧʝʯʫʻ ʚ ʦʜʥʦʤʫ ʨʦʙʦʯʦʤʫ ʧʨʦʩʪʦʨʽ ʬʫʥʢʮʽʾ ʩʧʽʣʢʫʚʘʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ 

ʟʘʜʘʯʘʤʠ, ʢʦʥʪʝʥʪʦʤ ʪʘ ʜʦʜʘʪʢʘʤʠ. ɹʫʜʫʯʠ ʚʽʨʪʫʘʣʴʥʦʶ ʧʣʘʪʬʦʨʤʦʶ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʟʫʩʪʨʽʯʝʡ, Teams ʤʽʩʪʠʪʴ ʬʫʥʢʮʽʾ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ, ʷʢʽ ʟʜʘʪʥʽ 

ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʦʜʫʢʪʠʚʥʫ ʩʧʽʣʴʥʫ ʨʦʙʦʪʫ ʢʦʤʘʥʜ, ʚ ʪʦʤʫ ʯʠʩʣʽ, ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʦʨʛʘʥʽʟʘʮʽʶ ʽ ʟʜʽʡʩʥʝʥʥʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. 
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ʈʠʩ. 1. ʉʭʝʤʘ ʨʦʙʦʪʠ  
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ɿ ʧʣʘʪʬʦʨʤʦʶ Microsoft Teams ʦʩʚʽʪʷʥʠ ʇʦʢʨʦʚʩʴʢʦʾ ʛʨʦʤʘʜʠ ʟʥʘʡʦʤʽ ʟ 

2018 ʨʦʢʫ. ʊʦʜʽ ʧʝʨʰʦʚʽʜʢʨʠʚʘʯʽ ʧʨʦʛʨʘʤʠ ʟʨʦʙʠʣʠ ʜʝʢʽʣʴʢʘ ʚʧʝʚʥʝʥʠʭ ʢʨʦʢʽʚ. 

ʋ 2021 ʨʦʮʽ ʧʣʘʪʬʦʨʤʫ ʙʫʣʦ ʚʧʨʦʚʘʜʞʝʥʦ ʷʢ ʩʠʩʪʝʤʫ ʮʠʬʨʦʚʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʪʘ 

ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ ʤʽʞ ʚʽʜʜʽʣʦʤ ʦʩʚʽʪʠ ʪʘ ʟʘʢʣʘʜʘʤʠ ʜʦʰʢʽʣʴʥʦʾ ʽ ʟʘʛʘʣʴʥʦʾ 

ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ: 

1. ɻʣʦʙʘʣʴʥʠʤʠ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘʤʠ ʧʣʘʪʬʦʨʤʠ Microsoft Teams ʻ ʣʶʜʠ, 

ʱʦ ʚʠʢʦʥʫʶʪʴ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʧʦ ʥʘʣʘʰʪʫʚʘʥʥʶ ʪʘ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʶ ʚʩʴʦʛʦ 

ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ ʇʦʢʨʦʚʩʴʢʦʾ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʛʨʦʤʘʜʠ.    

2. ʋ ʢʦʞʥʦʤʫ ʟʘʢʣʘʜʽ ʦʩʚʽʪʠ ʇʦʢʨʦʚʩʴʢʦʾ ʛʨʦʤʘʜʠ ʙʫʣʦ ʧʨʠʟʥʘʯʝʥʦ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨʽʚ ʧʘʨʦʣʽʚ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʩʪʦʨʫ ʪʘ  

ʘʜʤʽʥʽʩʪʨʘʪʦʨʽʚ ʢʦʤʘʥʜ ʧʣʘʪʬʦʨʤʠ Microsoft Teams (ʟʘʟʚʠʯʘʡ ʮʝ ï ʫʯʠʪʝʣʴ 

ʽʥʬʦʨʤʘʪʠʢʠ). 

3. ɸʜʤʽʥʽʩʪʨʘʪʦʨʠ ʧʘʨʦʣʽʚ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ ʩʪʚʦʨʠʣʠ ʘʢʘʫʥʪʠ ʫ ʙʘʟʽ 

Microsoft Teams ʫʩʽʭ ʧʝʜʘʛʦʛʽʚ ʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, ʷʢʽ ʦʪʨʠʤʘʣʠ ʦʩʦʙʠʩʪʽ ʣʦʛʽʥʠ 

ʽ ʧʘʨʦʣʽ ʜʣʷ ʚʽʣʴʥʦʛʦ ʜʦʩʪʫʧʫ ʫ ʩʠʩʪʝʤʫ. ɿʘʟʥʘʯʠʤʦ, ʱʦ ʙʫʣʘ ʧʨʦʜʫʤʘʥʘ 

ʩʠʩʪʝʤʘ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʣʦʛʽʥʫ ʜʣʷ ʢʦʞʥʦʛʦ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ. ʎʝ ʜʦʟʚʦʣʷʻ 

ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʪʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʧʨʘʮʽʚʥʠʢʽʚ ʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. (ʨʠʩ 2). 

 

ʈʠʩ. 2. ʌʨʘʛʤʝʥʪ ʽʥʩʪʨʫʢʮʽʾ ʧʦ ʨʝʻʩʪʨʘʮʽʾ ʜʦ ʘʜʤʽʥʽʩʪʨʘʪʦʨʽʚ ʧʘʨʦʣʽʚ 

4. ɸʜʤʽʥʽʩʪʨʘʪʦʨʠ ʢʦʤʘʥʜ ʧʣʘʪʬʦʨʤʠ Microsoft Teams ʚʽʜʜʽʣʫ ʦʩʚʽʪʠ ʪʘ 

ʢʦʞʥʦʛʦ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ ʦʙôʻʜʥʘʣʠ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʫ ʢʦʤʘʥʜʠ, ʷʢʽ 

ʤʘʶʪʴ ʰʠʨʦʢʝ ʧʦʣʝ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʥʘʚʯʘʥʥʷ ʪʘ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ 

(ʨʠʩ.3) ʪʘ ʪʘʢʦʞ ʤʘʶʪʴ  ʢʣʘʩʠʬʽʢʘʮʽʶ ʟʘ ʥʘʟʚʘʤʠ (ʨʠʩ.4). 
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ʈʠʩ. 3. ɺʠʛʣʷʜ ʦʩʥʦʚʥʦʾ ʩʪʦʨʽʥʢʠ ʧʣʘʪʬʦʨʤʠ MS Teams 

 

ʈʠʩ. 4. ɸʢʪʠʚʥʽ ʢʦʤʘʥʜʠ MS Teams ï ʢʦʜʫʚʘʥʥʷ ʥʘʟʚ ʢʦʤʘʥʜ ʜʣʷ 

ɹʘʛʘʪʦʧʨʦʬʽʣʴʥʦʾ ʛʽʤʥʘʟʽʾ ʇʦʢʨʦʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ ɼʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʽ  

ɼʣʷ ʚʽʜʜʽʣʫ ʦʩʚʽʪʠ ʇʦʢʨʦʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ ʦʙôʻʜʥʘʥʥʷ ʫʩʽʭ ʟʘʢʣʘʜʽʚ 

ʦʩʚʽʪʠ ʥʘ ʻʜʠʥʽʡ ʧʣʘʪʬʦʨʤʽ Microsoft Teams ʫ ʩʧʽʣʴʥʫ ʢʦʤʘʥʜʫ ʥʘʜʘʻ ʨʝʘʣʴʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʩʠʩʪʝʤʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʟʚʦʨʦʪʥʦʛʦ 

ʟʚôʷʟʢʫ ʟ ʢʝʨʽʚʥʠʢʘʤʠ ʟʘʢʣʘʜʽʚ: 

1. ʇʨʦʚʝʜʝʥʥʷ ʦʥʣʘʡʥ-ʥʘʨʘʜ, ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʢʦʣʦʢʚʽʫʤʽʚ ʪʘ ʦʧʝʨʘʪʠʚʥʠʭ 

ʟʫʩʪʨʽʯʝʡ: ʟʘʟʜʘʣʝʛʽʜʴ ʟʘʧʣʘʥʦʚʘʥʠʭ ʫ ʢʘʣʝʥʜʘʨʽ ʘʙʦ ʦʨʛʘʥʽʟʦʚʘʥʠʭ ʟʘ 

ʪʝʨʤʽʥʦʚʦʶ ʧʦʪʨʝʙʦʶ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ (ʨʠʩ. 5). 
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ʈʠʩ. 5. ʂʘʣʝʥʜʘʨ ʧʣʘʪʬʦʨʤʠ MS Teams ʽʟ ʟʘʧʣʘʥʦʚʘʥʠʤʠ ʟʫʩʪʨʽʯʘʤʠ 

ɺʽʜʝʦʟʘʧʠʩ ʦʥʣʘʡʥ - ʟʫʩʪʨʽʯʝʡ ʟʙʝʨʽʛʘʻʪʴʩʷ ʫ ʭʤʘʨʽ, ʪʦʤʫ ʢʝʨʽʚʥʠʢ, ʷʢʠʡ 

ʥʝ ʟʤʽʛ ʜʦʣʫʯʠʪʠʩʷ ʜʦ ʥʘʨʘʜʠ, ʤʦʞʝ ʧʝʨʝʛʣʷʥʫʪʠ ʾʾ ʫ ʟʨʫʯʥʠʡ ʯʘʩ. ʗʢʱʦ ʥʘʨʘʜʘ 

ʽʥʩʪʨʫʢʪʠʚʥʘ ʽ ʤʽʩʪʠʪʴ ʜʝʪʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʪʦ ʾʾ ʤʦʞʥʘ ʧʝʨʝʛʣʷʜʘʪʠ ʧʦʚʪʦʨʥʦ, 

ʟʫʧʠʥʷʪʠ ʚʽʜʝʦ ʥʘ ʥʝʦʙʭʽʜʥʦʤʫ ʬʨʘʛʤʝʥʪʽ ʪʘ ʨʦʙʠʪʠ ʡʦʛʦ ʩʢʨʽʥʰʦʪ (ʨʠʩ. 6). 

 

ʈʠʩ. 6. ʉʢʨʽʥʰʦʪ ʨʝʘʣʴʥʦʾ ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʽʾ 

2. ʉʧʽʣʴʥʝ ʟʙʝʨʝʞʝʥʥʷ ʜʦʢʫʤʝʥʪʽʚ ʫ ʭʤʘʨʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʟ ʚʽʣʴʥʠʤ 

ʜʦʩʪʫʧʦʤ ʜʣʷ ʢʦʞʥʦʛʦ ʢʝʨʽʚʥʠʢʘ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʫʧʨʘʚʣʽʥʩʴʢʫ 

ʜʽʷʣʴʥʽʩʪʴ ʪʘ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʜʦʢʫʤʝʥʪʦʦʙʽʛ. ɺʠʢʣʶʯʘʶʪʴʩʷ ʨʠʟʠʢʠ ʚʪʨʘʪʠ 

ʥʝʦʙʭʽʜʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʘ ʬʦʨʤʫʚʘʥʥʷ ʘʨʭʽʚʫ ʟʽ ʩʪʨʫʢʪʫʨʦʚʘʥʠʤʠ ʪʝʢʘʤʠ ʜʦʜʘʻ 

ʟʨʫʯʥʦʩʪʽ ʫ ʢʦʨʠʩʪʫʚʘʥʥʽ ʭʤʘʨʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ (ʨʠʩ. 7). 
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ʈʠʩ. 7. ʄʽʩʮʝ ʟʙʝʨʽʛʘʥʥʷ ʬʘʡʣʽʚ ʧʣʘʪʬʦʨʤʠ MS Teams 

3. ɼʣʷ ʦʧʪʠʤʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʟʘ ʥʘʧʨʷʤʢʘʤʠ ʜʽʷʣʴʥʦʩʪʽ ʚʽʜʜʽʣʫ 

ʦʩʚʽʪʠ ʚ ʦʩʥʦʚʥʽʡ ʢʦʤʘʥʜʽ ʢʝʨʽʚʥʠʢʽʚ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ ʩʪʚʦʨʶʻʤʦ ʦʢʨʝʤʽ ʢʘʥʘʣʠ 

(ʨʠʩ. 8), ʫ ʷʢʠʭ ʨʦʟʤʽʱʫʻʤʦ ʪʝʤʘʪʠʯʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʨʝʩʫʨʩʠ.  

 

ʈʠʩ. 8. ʇʝʨʝʣʽʢ ʩʪʚʦʨʝʥʠʭ ʢʘʥʘʣʽʚ ʜʣʷ ʢʦʤʘʥʜʠ çɿʘʢʣʘʜʠ ʦʩʚʽʪʠè 

4. ɺʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʻ ʥʘʣʘʛʦʜʞʝʥʥʷ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ ʽʟ ʟʘʢʣʘʜʘʤʠ ʦʩʚʽʪʠ. Microsoft Teams ʥʘʜʘʻ ʥʘʤ 

ʪʘʢʽ ʤʦʞʣʠʚʦʩʪʽ: 
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¶ ʢʦʦʨʜʠʥʘʮʽʷ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʯʝʨʝʟ ʨʦʙʦʪʫ ʫ ʩʧʽʣʴʥʠʭ 

ʜʦʢʫʤʝʥʪʘʭ (ʨʠʩ. 9);  

 

ʈʠʩ. 9. ʊʘʙʣʠʮʷ Excel ʜʣʷ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ 

¶ ʥʘʜʘʥʥʷ ʟʘʢʣʘʜʘʤʠ ʦʩʚʽʪʠ ʟʚʽʪʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʟʘ ʟʘʧʠʪʦʤ ʚʽʜʜʽʣʫ ʦʩʚʽʪʠ 

ʯʝʨʝʟ ʩʪʚʦʨʝʥʥʷ ʟʘʚʜʘʥʴ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʪʝʨʤʽʥʦʤ ʚʠʢʦʥʘʥʥʷ. ɺʽʜʧʦʚʽʜʽ 

(ʩʬʦʨʤʦʚʘʥʽ ʟʘʢʣʘʜʘʤʠ ʜʦʢʫʤʝʥʪʠ) ʥʘʜʭʦʜʷʪʴ ʫ ʩʠʥʭʨʦʥʽʟʦʚʘʥʦʤʫ 

ʧʦʨʷʜʢʫ ʜʦ ʦʜʥʦʛʦ ʢʘʥʘʣʫ. ʎʝ ʩʧʨʦʱʫʻ ʧʨʦʮʝʜʫʨʫ ʟʚʽʪʥʦʩʪʽ ʫ ʩʪʚʦʨʝʥʥʽ ʽ 

ʚʽʜʧʨʘʚʣʝʥʥʽ ʜʦʢʫʤʝʥʪʫ (ʨʠʩ. 10). ɸʚʪʦʨ ʟʘʚʜʘʥʥʷ ʤʦʞʝ ʚʽʜʩʪʝʞʫʚʘʪʠ 

ʩʪʘʪʠʩʪʠʢʫ ʱʦʜʦ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ ʽ ʧʦʯʠʥʘʪʠ ʧʦʩʪʫʧʦʚʦ ʦʧʨʘʮʴʦʚʫʚʘʪʠ 

ʥʘʜʘʥʫ ʽʥʬʦʨʤʘʮʽʶ.  

 

ʈʠʩ.10. ʇʨʦʮʝʩ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʥʘ ʧʣʘʪʬʦʨʤʽ MS Teams 
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¶ ʧʨʦʚʝʜʝʥʥʷ ʪʝʨʤʽʥʦʚʦʛʦ ʦʧʠʪʫʚʘʥʥʷ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʩʪʘʪʠʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʟʜʽʡʩʥʝʥʥʷ ʘʥʘʣʽʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ (ʨʠʩ. 11). 

 

ʈʠʩ. 11. ʇʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʦʧʠʪʫʚʘʥʥʷ ʫ ʢʘʥʘʣʽ ʢʦʤʘʥʜʠ MS Teams 

¶ ʽʥʬʦʨʤʫʚʘʥʥʷ ʚ ʟʘʛʘʣʴʥʦʤʫ ʢʘʥʘʣʽ ʢʦʤʘʥʜʠ ʢʝʨʽʚʥʠʢʽʚ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ ʧʨʦ 

ʘʢʪʫʘʣʴʥʽ ʧʦʜʽʾ ʚ ʦʩʚʽʪʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, 

ʧʫʙʣʽʢʘʮʽʷ ʪʝʣʝʬʦʥʦʛʨʘʤ, ʦʛʦʣʦʰʝʥʴ, ʧʦʢʣʠʢʘʥʴ ʟ ʤʝʪʦʶ ʧʽʜʪʨʠʤʢʠ 

ʧʦʩʪʽʡʥʦʛʦ ʩʠʥʭʨʦʥʥʦʛʦ ʟʚôʷʟʢʫ ʽʟ ʟʘʢʣʘʜʘʤʠ ʦʩʚʽʪʠ (ʨʠʩ. 12). 

 

ʈʠʩ. 12. ɿʘʛʘʣʴʥʠʡ ʢʘʥʘʣ ʢʦʤʘʥʜʠ çɿʘʢʣʘʜʠ ʦʩʚʽʪʠè 

¶ ʜʽʘʣʦʛʦʚʝ ʩʧʽʣʢʫʚʘʥʥʷ ʚ ʦʩʦʙʠʩʪʠʭ ʯʘʪʘʭ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʘʜʘʚʘʪʠ 

ʘʜʨʝʩʥʽ ʢʦʥʩʫʣʴʪʘʮʽʾ ʪʘ ʦʙʤʽʥʶʚʘʪʠʩʷ ʬʘʡʣʘʤʠ, ʚʝʩʪʠ ʢʦʥʩʫʣʴʪʫʚʘʥʥʷ ʪʘ 

ʧʝʨʝʧʠʩʢʫ ʟ ʤʝʪʦʶ ʚʠʨʽʰʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʧʠʪʘʥʴ ʯʠ ʫʪʦʯʥʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ (ʨʠʩ. 13). 
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ʈʠʩ.13. ʏʘʪ ʧʣʘʪʬʦʨʤʠ MS Teams 

ɿʘʚʜʷʢʠ ʩʧʽʣʴʥʽʡ ʧʣʘʪʬʦʨʤʽ MS Teams ʚʽʜʜʽʣ ʦʩʚʽʪʠ ʤʦʞʝ ʩʧʽʚʧʨʘʮʶʚʘʪʠ 

ʟ çʎʝʥʪʨʦʤ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚè, ʜʣʷ ʷʢʦʛʦ 

ʩʪʚʦʨʝʥʦ ʦʢʨʝʤʠʡ ʢʘʥʘʣ ʫ ʢʦʤʘʥʜʽ ʢʝʨʽʚʥʠʢʽʚ. ʊʦʤʫ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʤʘʻ 

ʧʦʩʪʽʡʥʫ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʫ ʧʽʜʪʨʠʤʢʫ ʟʘʚʜʷʢʠ ʧʨʦʚʝʜʝʥʥʶ ʢʦʥʩʫʣʴʪʘʥʪʘʤʠ 

ʎʝʥʪʨʫ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʢʦʣʦʢʚʽʫʤʽʚ, ʬʦʨʤʫʚʘʥʥʶ ʪʝʤʘʪʠʯʥʠʭ ʢʝʡʩʽʚ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ ʜʣʷ ʢʝʨʽʚʥʠʢʽʚ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ (ʨʠʩ. 14). 

 

ʈʠʩ. 14. ʂʘʥʘʣ çʋʧʨʘʚʣʽʥʩʴʢʠʡ ʢʦʣʦʢʚʽʫʤè ʢʦʤʘʥʜʠ çɿʘʢʣʘʜʠ ʦʩʚʽʪʠè 

ɿʘʚʜʷʢʠ ʟʘʧʨʦʚʘʜʞʝʥʥʶ ʩʧʽʣʴʥʠʭ ʥʦʨʤ ʜʠʩʪʘʥʮʽʡʥʦʾ ʨʦʙʦʪʠ ʪʘ ʥʘʚʯʘʥʥʷ, 

ʧʨʘʮʽʚʥʠʢʠ ʪʘ ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʟʘʭʠʱʝʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʇʨʠ 
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ʟʤʽʥʽ ʧʨʘʮʽʚʥʠʢʦʤ ʯʠ ʟʜʦʙʫʚʘʯʝʤ ʦʩʚʽʪʠ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ ʧʨʠʥʮʠʧʠ ʨʦʙʦʪʠ 

ʟʘʣʠʰʘʶʪʴʩʷ ʙʝʟ ʟʤʽʥ. ʎʝ ʟʘʦʱʘʜʞʫʻ ʯʘʩ. ʅʝ ʧʦʪʨʽʙʥʦ ʚʯʠʪʠʩʴ ʥʦʚʠʤ ʬʫʥʢʮʽʷʤ 

ʜʣʷ ʥʦʚʠʭ ʧʣʘʪʬʦʨʤ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʦʩʝʨʝʜʠʪʠʩʴ ʥʘ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʤʫ 

ʧʨʦʮʝʩʽ ʚ ʧʦʚʥʽʡ ʤʽʨʽ (ʨʠʩ. 15). 

 

ʈʠʩ. 15. ɻʨʘʬʽʢ ʘʢʪʠʚʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ï MS Teams ï ʥʘʡʚʠʱʠʡ ʨʽʚʝʥʴ 

ɿʘʚʜʘʥʥʷ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ: ʧʨʦʧʦʥʫʻʤʦ ʨʦʟʛʦʨʥʫʪʠ ʚʣʘʩʥʝ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʝ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ ʘʙʦ ʜʣʷ ʚʽʜʜʽʣʫ ʦʩʚʽʪʠ ʪʘ 

ʟʘʢʣʘʜʽʚ ʛʨʦʤʘʜʠ ʟʘ ʥʘʩʪʫʧʥʠʤ ʧʦʩʠʣʘʥʥʷʤ https://bit.ly/3C011C3 (ʘʣʛʦʨʠʪʤ 

ʜʽʡ). ɼʣʷ ʢʦʨʝʢʪʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʩʪʨʫʢʮʽʾ ʨʝʢʦʤʝʥʜʫʻʤʦ ʟʘʚʘʥʪʘʞʠʪʠ ʮʝʡ 

ʬʘʡʣ.  

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʋʧʨʘʚʣʽʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʤ ʨʦʟʚʠʪʢʦʤ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ 

ʟʘʢʣʘʜʫ: ʤʦʜʝʣʽ, ʩʦʮʽʦʢʫʣʴʪʫʨʥʽ ʧʨʦʮʝʩʠ, ʪʝʭʥʦʣʦʛʽʾ: ʥʘʫʢ.-ʤʝʪʦʜ. ʧʦʩʽʙ. / 

[ʃ.ʄ.ʂʘʣʽʥʽʥʘ, ɸ.ʌ.ʆʩʪʘʧʝʥʢʦ, ɺ.ɺ.ʃʘʧʽʥʩʴʢʠʡ, ɺ.ɺ.ʃʽʪʚʠʥʯʫʢ, ɺ. ɺ. 

ʈʦʛʦʟʘ ʪʘ ʽʥ.]; ʟʘ ʥʘʫʢ, ʨʝʜ. ʧʨʦʬ. ʃ. ʄ. ʂʘʣʽʥʽʥʦʾ. ï ʂʠʾʚ ï ɺʦʣʦʜʠʤʠʨʝʮʴ:  

2011.ï 560 ʩ.  

2. ʃʠʪʚʠʥʦʚʘ ʉ. ɻ. ʌʦʨʤʫʚʘʥʥʷ On-line ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ 

ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ. // ʂʦʤʧôʶʪʝʨ ʫ ʰʢʦʣʽ ʪʘ ʩʽʤôʾ. - 

2010. - ˉ 8 - ʉ. 25-27 

3. ʃʠʪʚʠʥʦʚʘ ʉ.ɻ. ʄʝʪʦʜʠʢʘ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʦ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ 

https://bit.ly/3C011C3
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ʟʘʢʣʘʜʫ: ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ / ʉ.ɻ. ʃʠʪʚʠʥʦʚʘ ï ʂʠʾʚ.: ʂʦʤʧʨʠʥʪ, 

2015. ï 280ʩ.  

4. ʈʦʟʚʠʪʦʢ ʧʦʪʝʥʮʽʘʣʫ ʤʦʞʣʠʚʦʩʪʝʡ ʫʯʥʽʚ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ ʥʘʚʯʘʥʥʷ: 

ʤʦʥʦʛʨʘʬʽʷ [ʊʝʢʩʪ] / ʟʘ ʨʝʜ. ɻʦʥʯʘʨʝʥʢʦ ʉ. ɸ., ʂʦʥʜʨʘʪʝʥʢʦ ʃ. ʆ. ï ʂ.: 

ʇʝʜʘʛʦʛʽʯʥʘ ʜʫʤʢʘ. ï 2008. ï 200 ʩ.  

 

ɹʘʨʜʫʩ ʅʘʪʘʣʽʷ,  

ʚʯʠʪʝʣʴ ʙʽʦʣʦʛʽʾ 

ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʾ ʰʢʦʣʠ ɯ-ɯɯɯ ʩʪʫʧʝʥʽʚ ˉ 3 

 ʇʦʢʨʦʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ  

ɼʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʽ 

ʉʊɺʆʈɽʅʅʗ ɺɽɹ-ʂɺɽʉʊɯɺ ʅɸ ʆʉɺɯʊʅɯʁ ʇʃɸʊʌʆʈʄɯ 

ɺʉɽʆʉɺɯʊɸ ɼʃʗ ɼʀʉʊɸʅʎɯʁʅʆɻʆ ʅɸɺʏɸʅʅʗ ɿ ɹɯʆʃʆɻɯɰ 

ʆʜʥʽʻʶ ʟ ʧʨʦʙʣʝʤ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ  ̒ʥʠʟʴʢʘ ʘʢʪʠʚʥʽʩʪʴ ʫʯʥʽʚ.  

ɼʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ï ʮʝ ʯʘʩ ʥʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʨʦʟʚʠʪʢʫ. 

ʊʫʪ ʤʦʞʥʘ ʧʨʠʜʫʤʫʚʘʪʠ ʪʘ ʩʪʚʦʨʶʚʘʪʠ ʱʦʩʴ ʥʦʚʝ, ʚʽʜʢʠʥʫʚʰʠ ʰʘʙʣʦʥʠ.  

ɯʛʨʦʚʽ ʚʧʨʘʚʠ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʜʦʟʚʦʣʷʶʪʴ ʫʨʽʟʥʦʤʘʥʽʪʥʠʪʠ ʫʨʦʢʠ ʪʘ 

ʧʦʜʘʪʠ ʮʽʢʘʚʦ ʙʫʜʴ-ʷʢʫ ʪʝʤʫ. ʊʦʤʫ  ʟʘʨʘʟ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʘʢʪʠʚʥʦ 

ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʢʚʝʩʪ-ʪʝʭʥʦʣʦʛʽʾ.  

ɺʝʙ-ʢʚʝʩʪʠ ï ʮʝ ʩʧʨʘʚʞʥʷ ʽʥʪʝʨʘʢʪʠʚʥʘ ʛʨʘ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʫʯʥʽ 

ʚʯʘʪʴʩʷ ʤʦʙʽʣʽʟʫʚʘʪʠʩʷ ʽ ʰʚʠʜʢʦ ʨʦʟʚôʷʟʫʚʘʪʠ ʥʝʩʪʘʥʜʘʨʪʥʽ ʟʘʚʜʘʥʥʷ, ʟ ʷʢʠʤʠ ʫ 

ʟʚʠʯʘʡʥʦʤʫ ʞʠʪʪʽ ʥʘʚʨʷʜ ʯʠ ʩʪʠʢʘʣʠʩʷ. ɿʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʚʝʙ-ʢʚʝʩʪʽʚ 

ʤʦʞʥʘ ʮʽʢʘʚʦ ʧʦʷʩʥʠʪʠ ʥʦʚʠʡ ʤʘʪʝʨʽʘʣ, ʧʨʦʚʝʩʪʠ ʥʝʩʪʘʥʜʘʨʪʥʝ ʟʘʥʷʪʪʷ ʪʘ 

ʧʝʨʝʚʽʨʠʪʠ ʟʥʘʥʥʷ ʫʯʥʽʚ. ʎʝʡ ʽʥʩʪʨʫʤʝʥʪ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʦʛʦ ʪʘ 

ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʬʦʨʤʫʻ ʥʘʚʠʯʢʫ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ. ʑʝ ʾʭ 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʜʣʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʨʦʙʦʪʠ, ʪʘʢ ʽ ʜʣʷ ʧʨʦʻʢʪʥʦʾ, ʘʜʞʝ 

ʫʯʥʽ ʤʦʞʫʪʴ ʩʘʤʦʩʪʽʡʥʦ ʩʪʚʦʨʶʚʘʪʠ ʚʣʘʩʥʽ ʚʝʙ-ʢʚʝʩʪʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ: 

Å ʧʨʦʙʫʜʠʪʠ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʫʯʥʽʚ ʫ ʚʠʚʯʝʥʥʽ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ; 
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Å ʧʽʜʚʠʱʠʪʠ ʤʦʪʠʚʘʮʽʶ ʥʘʚʯʘʥʥʷ; 

Å ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ ʚʠʜʠ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʩʧʨʠʡʥʷʪʪʷ (ʪʝʢʩʪʦʚʘ, 

ʛʨʘʬʽʯʥʘ, ʚʽʜʝʦ ʪʘ ʟʚʫʢʦʚʘ); 

Å ʥʘʦʯʥʦ ʧʨʝʜʩʪʘʚʣʷʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʠʪʫʘʮʽʡʥʽ ʟʘʜʘʯʽ ʪʦʱʦ; 

Å ʚʠʭʦʚʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʫ ʢʫʣʴʪʫʨʫ ʫʯʥʽʚ. 

ʉʪʚʦʨʝʥʥʷ ʚʝʙ-ʢʚʝʩʪʽʚ ʥʘ ʦʩʚʽʪʥʽʡ ʧʣʘʪʬʦʨʤʽ ɺʩʝʦʩʚʽʪʘ 

ɺʝʙ-ʢʚʝʩʪʠ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʨʦʟʜʽʣʽ çɯʥʩʪʨʫʤʝʥʪʠ ʧʝʜʘʛʦʛʘè.  

 

ʈʠʩ. 1. ʈʦʟʜʽʣ çɯʥʩʪʨʫʤʝʥʪʠ ʧʝʜʘʛʦʛʘè 

ɼʣʷ ʪʦʛʦ, ʘʙʠ ʩʪʚʦʨʠʪʠ ʚʣʘʩʥʠʡ ʚʝʙ-ʢʚʝʩʪ ʧʦʪʨʽʙʥʦ ʢʣʽʢʥʫʪʠ ʥʘ 

ʢʥʦʧʢʫ çʉʪʚʦʨʠʪʠ ʚʝʙ-ʢʚʝʩʪè. 

 

 

 ʈʠʩ. 2. ʉʪʚʦʨʝʥʥʷ ʚʝʙ-ʢʚʝʩʪʫ  
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ɼʘʣʽ ʤʦʞʥʘ ʦʙʨʘʪʠ ʰʘʙʣʦʥ, ʥʘ ʦʩʥʦʚʽ ʷʢʦʛʦ ʩʪʚʦʨʶʚʘʪʠʤʝʤʦ ʚʝʙ-ʢʚʝʩʪ 

(ʥʘʧʨʠʢʣʘʜ: ʂʽʤʥʘʪʘ ʜʝʪʝʢʪʠʚʘ, ʐʢʽʣʴʥʠʡ ʢʦʨʠʜʦʨ, ʄʘʧʘ ʋʢʨʘʾʥʠ, ʐʢʽʣʴʥʠʡ 

ʢʣʘʩ, ʂʘʙʽʥʝʪ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʽʥʰʽ). 

 

ʈʠʩ. 3. ʐʘʙʣʦʥʠ ʚʝʙ-ʢʚʝʩʪʽʚ 

 

ʈʠʩ. 4. ʐʘʙʣʦʥ çʂʘʙʽʥʝʪ ʤʘʪʝʤʘʪʠʢʠè 

ʂʦʣʠ ʥʘʪʠʩʢʘʻʪʝ ʥʘ ʧʝʚʥʠʡ ʤʘʢʝʪ, ʫ ʚʘʩ ʻ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʛʣʷʥʫʪʠ ʡʦʛʦ ʫ 

ʟʙʽʣʴʰʝʥʦʤʫ ʬʦʨʤʘʪʽ. ɺʩʽ ʧʨʝʜʤʝʪʠ, ʱʦ ʨʫʭʘʶʪʴʩʷ ʧʨʠ ʥʘʚʝʜʝʥʥʽ ʤʠʰʢʦʶ, ʻ 

ʘʢʪʠʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʟʘʚʜʷʢʠ ʷʢʠʤ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʟʘʚʜʘʥʥʷ. 

ʂʨʽʤ ʪʦʛʦ, ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʛʨʠ ʤʦʞʥʘ ʦʙʨʘʪʠ ʨʽʟʥʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʪʘ 

ʩʪʚʦʨʠʪʠ ʧʨʠʚʽʪʘʥʥʷ. ʋ ʥʘʣʘʰʪʫʚʘʥʥʷʭ ʻ ʬʫʥʢʮʽʷ ʦʙʤʝʞʠʪʠ ʯʘʩ, ʟʘ ʷʢʠʡ 
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ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʘʪʠ ʚʩʽ ʟʘʚʜʘʥʥʷ, ʦʙʤʝʞʠʪʠ ʢʽʣʴʢʽʩʪʴ ʩʧʨʦʙ, ʟʨʦʙʠʪʠ ʚʩʽ ʦʙôʻʢʪʠ 

ʘʢʪʠʚʥʠʤʠ/ʥʝʘʢʪʠʚʥʠʤʠ ʪʘ ʚʧʠʩʫʚʘʪʠ ʚʣʘʩʥʽ ʬʨʘʟʠ, ʷʢʽ ʟ'ʷʚʣʷʪʠʤʫʪʴʩʷ ʧʝʨʝʜ 

ʜʠʪʠʥʦʶ, ʷʢʱʦ ʧʽʜʢʘʟʢʘ ʥʘ ʮʴʦʤʫ ʦʙôʻʢʪʽ ʚʽʜʩʫʪʥʷ. 

 

ʈʠʩ. 5. ʈʝʜʘʢʪʦʨ ʚʝʙ-ʢʚʝʩʪʫ 

ʅʘʩʘʤʧʝʨʝʜ ʱʦʙ ʩʪʚʦʨʠʪʠ ʟʘʚʜʘʥʥʷ ʚʘʨʪʦ ʦʙʨʘʪʠ ʦʙôʻʢʪ, ʚʧʠʩʘʪʠ ʩʚʦʻ 

ʟʘʧʠʪʘʥʥʷ ʽ ʚʢʘʟʘʪʠ, ʜʝ ʤʦʞʥʘ ʟʥʘʡʪʠ ʥʘʩʪʫʧʥʫ ʧʽʜʢʘʟʢʫ. ʂʦʣʠ ʜʠʪʠʥʘ ʟʥʘʡʜʝ 

ʮʝʡ ʧʨʝʜʤʝʪ, ʚʦʥʘ ʧʦʚʠʥʥʘ ʚʚʝʩʪʠ ʚʽʜʧʦʚʽʜʴ ʥʘ ʤʠʥʫʣʝ ʟʘʚʜʘʥʥʷ, ʣʠʰʝ ʧʽʩʣʷ 

ʮʴʦʛʦ ʚʦʥʘ ʦʪʨʠʤʘʻ ʢʣʶʯ ʜʦ ʥʘʩʪʫʧʥʦʛʦ. ɺʽʜʧʦʚʽʜʥʦ ʤʝʪʦʶ ʫʯʥʷ ʻ ʚʠʭʽʜ ʟ 

ʢʽʤʥʘʪʠ, ʘ ʜʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʫʩʽ ʟʘʚʜʘʥʥʷ, ʧʨʠʭʦʚʘʥʽ ʟʘ ʧʨʝʜʤʝʪʘʤʠ 

ʫ ʥʽʡ. 

 

ʈʠʩ. 6. ʉʪʚʦʨʝʥʥʷ ʟʘʚʜʘʥʴ 



 

 

  

ɯʄɽʈʉʀɺʅɯ ʊɽʍʅʆʃʆɻɯɰ ɺ ʆʉɺɯʊɯ 193 

 

ʇʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ʚʝʙ-ʢʚʝʩʪʫ ʜʦʜʘʪʢʦʚʦ ʟʙʝʨʽʛʘʪʠ ʨʦʙʦʪʫ ʥʝ ʧʦʪʨʽʙʥʦ, 

ʘʜʞʝ ʚʩʽ ʟʤʽʥʠ ʘʚʪʦʤʘʪʠʯʥʦ ʟʙʝʨʽʛʘʻ ʩʠʩʪʝʤʘ. ʑʦʙ ʰʢʦʣʷʨʽ ʟʤʦʛʣʠ ʧʨʦʭʦʜʠʪʠ 

ʚʝʙ-ʢʚʝʩʪ, ʡʦʛʦ ʥʝʦʙʭʽʜʥʦ ʟʨʦʙʠʪʠ ʧʦʚʥʽʩʪʶ ʚʽʜʢʨʠʪʠʤ ʘʙʦ ʚʽʜʢʨʠʪʠʤ ʟʘ 

ʢʣʶʯʝʤ. ʇʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʚʝʙ-ʢʚʝʩʪʫ ʤʦʞʥʘ ʟʘʣʠʰʠʪʠ ʚʨʘʞʝʥʥʷ ʪʘ 

ʧʝʨʝʛʣʷʥʫʪʠ ʩʚʦʶ ʩʪʘʪʠʩʪʠʢʫ. 

ʋ ʧʝʜʘʛʦʛʽʚ ʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʙʘʛʘʪʦʨʽʚʥʝʚʽ ʢʚʝʩʪʠ, 

ʷʢʽ ʩʢʣʘʜʘʪʠʤʫʪʴʩʷ ʟ ʜʝʢʽʣʴʢʦʭ ʢʽʤʥʘʪ: ʥʘʧʨʠʢʣʘʜ, ʨʦʟʧʦʯʠʥʘʻʤʦ ʟ ʢʦʨʠʜʦʨʫ, ʟ 

ʷʢʦʛʦ ʧʦʪʨʽʙʥʦ ʚʠʡʪʠ, ʚʚʦʜʠʤʦ ʚʩʽ ʢʣʶʯʽ, ʘ ʜʘʣʽ ʧʦʪʨʘʧʣʷʻʤʦ ʫ ʰʢʽʣʴʥʠʡ ʢʣʘʩ 

ʪʘ ʚʠʢʦʥʫʻʤʦ ʟʘʚʜʘʥʥʷ ʚʞʝ ʪʘʤ, ʘʙʠ ʧʝʨʝʡʪʠ ʚ ʽʥʰʫ ʢʽʤʥʘʪʫ. 

ʅʘ ʦʩʪʘʥʥʽʭ ʫʨʦʢʘʭ, ʧʝʨʝʜ ʢʘʥʽʢʫʣʘʤʠ, ʟ ʤʝʪʦʶ ʧʦʛʣʠʙʣʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦ-

ʧʘʪʨʽʦʪʠʯʥʦʛʦ ʚʠʭʦʚʘʥʥʷ ʤʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʜʽʪʷʤ ʚʝʙ-ʢʚʝʩʪ çɺʠʜʘʪʥʽ 

ʫʢʨʘʾʥʩʴʢʽ ʤʘʪʝʤʘʪʠʢʠè. ʇʝʨʝʜ ʪʠʤ ʷʢ ʧʝʨʝʡʪʠ ʜʦ ʚʠʢʦʥʘʥʥʷ ʚʝʙ-ʢʚʝʩʪʫ, 

ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʘʜʘʪʠ ʨʝʙʫʩʠ. ɺʦʥʠ ʻ ʧʽʜʢʘʟʢʘʤʠ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʧʨʦʭʦʜʞʝʥʥʷ 

ʟʘʚʜʘʥʴ. 

https://vseosvita.ua/webquest/start?id=7516&id_user=344257&hash=8983736a 

ʈ

ʈʠʩ. 7. ʇʦʯʘʪʦʢ ʢʚʝʩʪʫ 

https://vseosvita.ua/webquest/start?id=7516&id_user=344257&hash=8983736a
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ʈʠʩ. 8. ɺʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʢʚʝʩʪʫ 

 

ʈʠʩ. 9. ʂʽʥʝʮʴ ʢʚʝʩʪʫ 
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ʊʘʢʦʞ ʜʦʤʘʰʥʻ ʟʘʚʜʘʥʥʷ ʫ ʜʽʪʝʡ ʤʦʞʥʘ ʧʝʨʝʚʽʨʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʝʙ-

ʢʚʝʩʪʫ 

https://vseosvita.ua/webquest/start?id=5928&id_user=344257&hash=3313f033  

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. https://vseosvita.ua/news/vebkvesty-iak-suchasnyi-i-zruchnyi-instrument-dlia-

navchannia-45341.html 

2. https://naurok.com.ua/refleksiya-nova-ukra-nska-shkola-vprava-valiza-m-

yasorubka-smitnik-18742.html 

3. https://vseosvita.ua/webquest/vydatni-ukrainski-matematyky-7516.html 

4. https://vseosvita.ua/webquest/povtorennia-vyvchenoho-za-rik-7-klas-7511.html 

5. https://vseosvita.ua/webquest/nepovni-kvadratni-rivniannia-5928.html 

6. https://cprpp.mkrada.gov.ua/?p=7597 

7. https://naurok.com.ua/uprovadzhennya-kvest-tehnologiy-v-osvitniy-proces-

140396.html 

ʂʦʟʫʙʘʡ ʃ.ɯ., 

ʚʯʠʪʝʣʴ-ʤʝʪʦʜʠʩʪ ʚʠʱʦʾ ʢʘʪʝʛʦʨʽʾ 

ʅɺʂ ˉ10 ʤ. ʍʤʝʣʴʥʠʮʴʢʦʛʦ  

ɺʀʂʆʈʀʉʊɸʅʅʗ ʉɽʈɺɯʉʋ çBOOK CREATORè  

ʉʴʦʛʦʜʥʽ ʢʦʞʝʥ ʚʯʠʪʝʣʴ ʰʫʢʘʻ ʚʽʜʧʦʚʽʜʽ ʥʘ ʘʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ: ʷʢ 

ʦʨʛʘʥʽʟʫʚʘʪʠ ʷʢʽʩʥʠʡ ʪʘ ʙʝʟʧʝʨʝʨʚʥʠʡ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʚ ʫʤʦʚʘʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʘʙʦ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʏʘʩ ʰʢʽʣʴʥʦʾ ʜʦʰʢʠ ʽ ʢʨʝʡʜʠ ʧʦʩʪʫʧʦʚʦ ʡʜʝ ʫ ʤʠʥʫʣʝ,  

ʽ ʥʘ ʟʤʽʥʫ ʮʠʤ ʟʚʠʯʥʠʤ ʘʪʨʠʙʫʪʘʤ ʥʘʚʯʘʥʥʷ ʧʨʠʡʰʣʠ ʥʦʚʽ, ʩʫʯʘʩʥʽ ʤʝʪʦʜʠʢʠ, 

ʬʦʨʤʠ ʽ ʧʨʠʡʦʤʠ ʥʘʚʯʘʥʥʷ. ʅʦʚʝ ʽʥʬʦʨʤʘʮʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʦʟʚʦʣʷʻ ʜʦʩʠʪʴ 

ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʾʭ 

ʧʨʦʜʫʢʪʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʚʩʽʭ ʪʠʧʽʚ ʥʘʚʯʘʥʥʷ ʥʘ ʫʨʦʢʘʭ ʟ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʽʚ.  

https://vseosvita.ua/webquest/start?id=5928&id_user=344257&hash=3313f033
https://vseosvita.ua/news/vebkvesty-iak-suchasnyi-i-zruchnyi-instrument-dlia-navchannia-45341.html
https://vseosvita.ua/news/vebkvesty-iak-suchasnyi-i-zruchnyi-instrument-dlia-navchannia-45341.html
https://naurok.com.ua/refleksiya-nova-ukra-nska-shkola-vprava-valiza-m-yasorubka-smitnik-18742.html
https://naurok.com.ua/refleksiya-nova-ukra-nska-shkola-vprava-valiza-m-yasorubka-smitnik-18742.html
https://vseosvita.ua/webquest/vydatni-ukrainski-matematyky-7516.html
https://vseosvita.ua/webquest/povtorennia-vyvchenoho-za-rik-7-klas-7511.html
https://vseosvita.ua/webquest/nepovni-kvadratni-rivniannia-5928.html
https://cprpp.mkrada.gov.ua/?p=7597
https://naurok.com.ua/uprovadzhennya-kvest-tehnologiy-v-osvitniy-proces-140396.html
https://naurok.com.ua/uprovadzhennya-kvest-tehnologiy-v-osvitniy-proces-140396.html
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ɺʘʰʽʡ ʫʚʘʟʽ ʧʨʦʧʦʥʫʶ ʜʦʩʚʽʜ ʚʯʠʪʝʣʴʢʠ ʪʨʫʜʦʚʦʛʦ ʥʘʚʯʘʥʥʷ ʽ ʪʝʭʥʦʣʦʛʽʡ 

ʟʽ ʩʪʚʦʨʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘ ʩʘʤʝ ʮʠʬʨʦʚʠʭ ʢʥʠʛ. 

ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶ ʦʥʣʘʡʥ ʨʝʩʫʨʩ Book Creator  ï ʧʨʦʩʪʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʩʘʤʦʩʪʽʡʥʦ ʘʙʦ ʩʧʽʣʴʥʦ ʟ ʫʯʥʷʤʠ. ɿʥʘʯʥ ̔

ʧʝʨʝʚʘʛʠ ʮʴʦʛʦ ʨʝʩʫʨʩʫ: ʙʝʟʢʦʰʪʦʚʥʠʡ, ʧʨʦʩʪʠʡ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ, ʟ ̔ʥʪʫʾʪʠʚʥʦ 

ʟʨʦʟʫʤʽʣʠʤ ʜʠʟʘʡʥʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʜʦʙʫʚʘʯʘʤ ʦʩʚʽʪʠ ʣʝʛʢʦ ʩʪʚʦʨʶʚʘʪʠ 

ʩʪʦʨʽʥʢʠ ʪʘ ʟʦʩʝʨʝʜʠʪʠʩʷ ʥʘ ʪʚʦʨʯʦʩʪʽ. 

ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʨʦʙʦʪʠ ʥʝʦʙʭʽʜʥʦ ʟʘʨʝʻʩʪʨʫʚʘʪʠʩʷ ʘʙʦ ʟʜʽʡʩʥʠʪʠ ʚʭʽʜ ʥʘ 

ʛʦʣʦʚʥʽʡ ʩʪʦʨʽʥʮʽ ʨʝʩʫʨʩʫ (ʈʠʩ. 1) ʦʜʥʠʤ ʽʟ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʩʧʦʩʦʙʽʚ (ʈʠʩ. 2). 

 

 

ʈʠʩ. 1. ɻʦʣʦʚʥʘ ʩʪʦʨʽʥʢʘ ʨʝʩʫʨʩʫ Book Creator 

 

 

ʈʠʩ. 2. ɺʽʢʥʦ ʨʝʻʩʪʨʘʮʽʾ ʫ ʨʝʩʫʨʩʽ Book Creator 

https://app-bookcreator-com.translate.goog/sign-in?_x_tr_sl=ru&_x_tr_tl=uk&_x_tr_hl=uk&_x_tr_pto=sc
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ʇʽʩʣʷ ʨʝʻʩʪʨʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯ ʦʪʨʠʤʫʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʠʪʠ ʦʜʥʫ 

ʙʽʙʣʽʦʪʝʢʫ ʟ 40 ʢʥʠʛ. ɭ ʤʦʞʣʠʚʽʩʪʴ ʟʚʽʣʴʥʠʪʠ ʤʽʩʮʝ ʜʣʷ ʥʦʚʠʭ ʧʨʠʤʽʨʥʠʢʽʚ, 

ʷʢʱʦ ʚʠʣʫʯʠʪʠ ʘʙʦ ʦʙôʻʜʥʘʪʠ ʢʥʠʛʠ, ʪʘʢʦʞ ʧʽʩʣʷ ʘʨʭʽʚʫʚʘʥʥʷ ʟʘʧʦʚʥʝʥʦʾ 

ʙʽʙʣʽʦʪʝʢʠ, ʤʦʞʥʘ ʨʦʟʧʦʯʘʪʠ ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʫ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʦʜʥʦʛʦ ʟ 

ʧʣʘʪʥʠʭ ʧʣʘʥʽʚ, ʚʯʠʪʝʣʽ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʧʽʚʧʨʘʮʽ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ɸʣʝ ʽ ʫ 

ʙʝʟʢʦʰʪʦʚʥʽʡ ʚʝʨʩʽʾ ʜʦʩʪʘʪʥʴʦ ʬʫʥʢʮʽʡ ʜʣʷ ʨʦʟʨʦʙʢʠ ʷʢʽʩʥʦʛʦ ʮʠʬʨʦʚʦʛʦ 

ʢʦʥʪʝʥʪʫ.   

ʋ ʜʦʜʘʪʢʫ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʟ ʪʝʢʩʪʦʤ, ʟʦʙʨʘʞʝʥʥʷʤʠ, 

ʤʘʣʶʚʘʪʠ ʚʣʘʩʥʽ ʟʦʙʨʘʞʝʥʥʷ, ʜʦʜʘʚʘʪʠ ʘʫʜʽʦ ʪʘ ʚʽʜʝʦ ʢʦʥʪʝʥʪ, ʧʦʩʠʣʘʥʥʷ ʥʘ 

ʽʥʰʽ ʨʝʩʫʨʩʠ. ʇʽʩʣʷ ʮʴʦʛʦ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʥʘ ʦʧʫʙʣʽʢʫʚʘʪʠ ʚ ʢʥʠʞʢʦʚʠʭ 

ʤʘʛʘʟʠʥʘʭ Apple iBooks ʘʙʦ Google Play Books. 

ɯʥʪʝʨʘʢʪʠʚʥʽ ʢʥʠʞʢʠ ʚʠʢʦʨʠʩʪʦʚʫʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʝʚʥʦʾ ʤʝʪʦʜʠʯʥʦʾ ʤʝʪʠ 

ʪʘ ʜʦʮʽʣʴʥʦʩʪʽ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɺ ʧʝʨʰʫ ʯʝʨʛʫ ʪʘʢʫ ʽʥʪʝʨʘʢʪʠʚʥʫ ʢʥʠʛʫ 

ʩʪʚʦʨʶʶ ʜʣʷ ʚʠʢʣʘʜʘʥʥʷ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʈʠʩ. 3) ɸʣʝ ʤʦʞʣʠʚʽʩʪʴ ʜʦʜʘʚʘʪʠ, 

ʦʢʨʽʤ ʪʝʢʩʪʫ, ʟʦʙʨʘʞʝʥʥʷ, ʚʽʜʝʦ ʪʘ ʘʫʜʽʦ-ʩʫʧʨʦʚʽʜ, ʧʝʨʝʪʚʦʨʶʻ ʜʦʜʘʪʦʢ ʫ 

ʧʦʚʥʦʮʽʥʥʫ ʬʦʨʤʫ ʽʥʩʪʨʫʢʮʽʡʥʦʾ ʢʘʨʪʢʠ ʟ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʝʚʥʦʛʦ ʚʠʨʦʙʫ (ʈʠʩ. 

4), ʱʦ ʻ ʘʢʪʫʘʣʴʥʠʤ ʜʣʷ ʚʯʠʪʝʣʷ ʪʨʫʜʦʚʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʫʤʦʚʘʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʪʘ 

ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʂʨʽʤ ʚʩʽʭ ʧʝʨʝʚʘʛ, ʪʘʢʘ ʬʦʨʤʘ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʜʦʟʚʦʣʷʻ ʦʨʛʘʥʽʟʫʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʝ, ʘʩʠʥʭʨʦʥʥʝ ʥʘʚʯʘʥʥʷ ʦʢʨʝʤʠʭ ʫʯʥʽʚ, 

ʥʘʜʘʻ ʾʤ ʤʦʞʣʠʚʽʩʪʴ ʧʦʚʝʨʪʘʪʠʩʷ ʜʦ ʚʠʢʣʘʜʝʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ ʜʣʷ 

ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ. 
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ʈʠʩ. 3. ʅʘʚʯʘʣʴʥʠʡ ʧʦʩʽʙʥʠʢ  

çɯɿʆʅʀʊʂɸ. ʗʂ ɺʀɼ ɼɽʂʆʈɸʊʀɺʅʆ-ʋɾʀʊʂʆɺʆɻʆ ʄʀʉʊɽʎʊɺɸè 

 
ʈʠʩ. 4. ʇʦʩʽʙʥʠʢ-ʽʥʩʪʨʫʢʮʽʡʥʘ ʢʘʨʪʢʘ  

çɯɿʆʅʀʊʂɸ. ʊʝʭʥʦʣʦʛʽʷ ʚʠʢʦʥʘʥʥʷ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚè 

ɿʥʘʥʥʷ, ʚʤʽʥʥʷ ʽ ʥʘʚʠʯʢʠ, ʱʦ ʾʭ ʫʯʥʽ ʦʪʨʠʤʫʶʪʴ ʥʘ ʫʨʦʢʘʭ ʪʨʫʜʦʚʦʛʦ 

ʥʘʚʯʘʥʥʷ, ʜʘʶʪʴ ʜʽʪʷʤ ʤʦʞʣʠʚʽʩʪʴ ʧʽʟʥʘʚʘʪʠ ʦʙôʻʢʪʠ ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ, 

ʚʣʘʩʥʦʨʫʯʥʦ ʾʭ ʩʪʚʦʨʶʚʘʪʠ ʽ ʧʝʨʝʪʚʦʨʶʚʘʪʠ ʥʘ ʦʩʥʦʚʽ ʧʝʚʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 
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ʧʨʠʡʦʤʽʚ ʪʘ ʟ ʦʙʦʚôʷʟʢʦʚʠʤ ʜʦʪʨʠʤʘʥʥʷ ʧʨʘʚʠʣ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʚʯʠʪʝʣʝʤ ʮʠʬʨʦʚʽ ʟʘʚʜʘʥʥʷ-ʽʥʩʪʨʫʢʮʽʾ ʟ ʘʣʛʦʨʠʪʤʦʤ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʘʶʪʴ ʜʦʧʦʤʦʛʪʠ ʫʯʥʷʤ ʟʘʩʚʦʾʪʠ ʮʽ ʧʨʠʡʦʤʠ ʽ ʧʨʘʢʪʠʯʥʦ ʾʭ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘ ʫʨʦʢʘʭ ʪʨʫʜʦʚʦʛʦ ʥʘʚʯʘʥʥʷ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʦʙʨʘʥʦʾ ʬʦʨʤʠ 

ʥʘʚʯʘʥʥʷ. 

ʑʝ ʦʜʠʥ ʚʘʨʽʘʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʨʝʩʫʨʩʫ ï ʮʝ 

ʦʬʦʨʤʣʝʥʥʷ ʟʚʽʪʫ ʟ ʚʠʢʦʥʘʥʥʷ ʪʚʦʨʯʦʛʦ ʧʨʦʻʢʪʫ ʥʘ ʫʨʦʢʘʭ ʪʝʭʥʦʣʦʛʽʡ ʫʯʥʷʤʠ 

10-11-ʪʠʭ ʢʣʘʩʽʚ. ʂʦʞʝʥ ʟʜʦʙʫʚʘʯ/ʟʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ ʩʪʚʦʨʶʻ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ 

ʮʠʬʨʦʚʠʡ ʧʨʦʜʫʢʪ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʣʘʩʥʦʾ ʧʨʦʻʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʊʘʢʠʡ ʚʠʜ 

ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʜʦʟʚʦʣʷʻ ʫʯʥʷʤ ʟʘ ʚʠʤʦʛʠ ʜʦʪʨʠʤʘʥʥʷ ʟʘʛʘʣʴʥʠʭ ʧʨʘʚʠʣ 

ʚʠʢʦʥʘʥʥʷ ʽ ʦʬʦʨʤʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʻʢʪʫ, ʟʨʦʙʠʪʠ ʮʝ ʢʨʝʘʪʠʚʥʦ, ʪʚʦʨʯʦ ʪʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦ (ʈʠʩ. 5). 

 

 

ʈʠʩ. 5. ʉʪʦʨʽʥʢʠ ʟʚʽʪʫ ʟ ʚʠʢʦʥʘʥʥʷ ʪʚʦʨʯʦʛʦ ʧʨʦʻʢʪʫ  

çʃʷʣʴʢʘ-ʤʦʪʘʥʢʘ ɺʝʩʽʣʴʥʘè 

 

ʆʪʞʝ, ʤʽʡ ʜʦʩʚʽʜ ʩʚʽʜʯʠʪʴ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʻ 

ʩʫʪʪʻʚʦʶ ʜʦʧʦʤʦʛʦʶ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʡ ʦʨʛʘʥʽʟʘʮʽʾ ʷʢʽʩʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ, ʜʣʷ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʧʦʣʝʛʰʝʥʥʷ ʨʦʙʦʪʠ 
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ʚʠʢʣʘʜʘʯʘ, ʘʢʪʫʘʣʽʟʘʮʽʾ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, ʧʽʜʚʠʱʝʥʥʷ 

ʾʭʥʽʭ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʽʥʬʦʨʤʘʪʠʚʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ 

ʢʦʤʧʝʪʝʥʮʽʾ.   

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʆʥʣʘʡʥ ʨʝʜʘʢʪʦʨ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʢʥʠʛ Book Creator. YouTube  ɺʯʠʪʝʣʴʩʴʢʽ 

ʨʦʜʟʠʥʢʠ. 16 ʙʝʨ. 2021 ʨ. URL: 

https://www.youtube.com/watch?v=jvDRZWDK8Tw 

2. ʉʝʨʚʽʩ Book Creator. URL: https://bookcreator.com/ 

3. Book Creator ð ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʜʣʷ ʫʯʠʪʝʣʝʡ ʠ ʜʝʪʝʡ. 16 

ʛʨʫʜ. 2014 ʨ. URL: https://newtonew.com/app/book-creator-obrazovatelnoe-

prilozhenie-dlja-uchitelej-i-detej 

 

ʇʦʥʦʤʘʨʝʥʢʦ ʆ.ʆ., 

 ʚʯʠʪʝʣʴ ɯ ʢʘʪʝʛʦʨʽʾ ʟ ʤʘʪʝʤʘʪʠʢʠ 

ʃʠʪʚʠʥ ɼ.ɺ., 

ʚʯʠʪʝʣʴ ɯɯ ʢʘʪʝʛʦʨʽʾ ʟ ʽʥʬʦʨʤʘʪʠʢʠ 

ɿʆʐ ˉ9 ʤ. ʇʦʢʨʦʚʩʴʢʘ ɼʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʽ  

 

MINECRAFT ï ɯʅʉʊʈʋʄɽʅʊ ʈɽɸʃɯɿɸʎɯɰ STEM ʇʈʆɭʂʊɯɺ 

 

ʋʯʠʪʝʣʽ-ʥʦʚʘʪʦʨʠ, ʱʦ ʧʨʦʚʦʜʷʪʴ ʫʨʦʢʠ ʟʘʩʦʙʘʤʠ Minecraft, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʮʠʬʨʦʚʠʡ ʧʽʜʭʽʜ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʽʛʨʘʭ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʜʽʪʷʤ 

ʨʦʟʚʠʚʘʪʠ ʚʣʘʩʥʽ ʽʜʝʾ ʪʘ ʥʘʚʠʯʢʠ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ, ʘ ʪʘʢʦʞ ʟʘʡʤʘʪʠʩʷ 

ʽʥʞʝʥʝʨʽʻʶ ʷʢ ʪʚʦʨʯʠʤ ʽ ʨʽʟʥʦʤʘʥʽʪʥʠʤ ʧʨʝʜʤʝʪʦʤ, ʷʢʠʡ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʩʚʽʪ 

ʥʘʚʢʦʣʦ ʥʘʩ. 

ʇʨʦʪʝ, ʩʫʯʘʩʥʘ ʤʦʣʦʜʴ ʚʠʢʣʠʢʘʻ ʟʘʥʝʧʦʢʦʻʥʥʷ ʩʚʦʻʶ ʟʘʣʝʞʥʽʩʪʶ ʚʽʜ 

ʢʦʤʧ'ʶʪʝʨʥʠʭ ʽʛʦʨ. ʑʦʙ ʙʦʨʦʪʠʩʷ ʟ ʟʘʣʝʞʥʽʩʪʶ ʜʽʪʝʡ ʚʽʜ ʛʨʠ ʘʙʦ ʭʦʯʘ ʙ 

ʧʦʚʝʨʥʫʪʠ ʾʾ ʚ ʢʦʨʠʩʥʝ ʨʫʩʣʦ, ʢʦʤʧʘʥʽʷ Microsoft ʩʪʚʦʨʠʣʘ ʦʩʚʽʪʥʶ ʚʝʨʩʽʶ ʛʨʠ ï 

Minecraft: Education Edition.  

https://www.youtube.com/watch?v=jvDRZWDK8Tw
https://bookcreator.com/
https://newtonew.com/app/book-creator-obrazovatelnoe-prilozhenie-dlja-uchitelej-i-detej
https://newtonew.com/app/book-creator-obrazovatelnoe-prilozhenie-dlja-uchitelej-i-detej
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Minecraft ʥʝ ʩʪʘʚʠʪʴ ʧʝʨʝʜ ʛʨʘʚʮʝʤ ʙʫʜʴ-ʷʢʠʭ ʦʜʥʦʟʥʘʯʥʠʭ ʮʽʣʝʡ, ʘʣʝ 

ʧʨʦʧʦʥʫʻ ʡʦʤʫ ʙʝʟʣʽʯ ʤʦʞʣʠʚʦʩʪʝʡ ʽ ʟʘʥʷʪʴ. ʅʘʧʨʠʢʣʘʜ, ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʪʫ, 

ʩʪʚʦʨʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʧʨʝʜʤʝʪʽʚ. ʉʘʤʝ ʪʦʤʫ ʜʦʮʽʣʴʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʦʩʚʽʪʥʽʭ ʧʨʦʻʢʪʽʚ.  

ɸʢʪʫʘʣʴʥʽʩʪʶ ʙʫʜʴ-ʷʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʧʦʚôʷʟʘʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

Minecraft ʻ ʧʦʧʫʣʷʨʠʟʘʮʽʷ STEM-ʧʨʦʬʝʩʽʡ ʩʝʨʝʜ ʤʦʣʦʜʽ. ʉʪʨʽʤʢʘ ʝʚʦʣʶʮʽʷ 

ʪʝʭʥʦʣʦʛʽʡ ʚʝʜʝ ʜʦ ʪʦʛʦ, ʱʦ ʥʝʟʘʙʘʨʦʤ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤʠ ʪʘ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʥʘ ʧʣʘʥʝʪʽ ʬʘʭʽʚʮʷʤʠ ʩʪʘʥʫʪʴ ʧʨʦʛʨʘʤʽʩʪʠ, IT-ʬʘʭʽʚʮʽ, 

ʽʥʞʝʥʝʨʠ, ʧʨʦʬʝʩʽʦʥʘʣʠ ʚ ʛʘʣʫʟʽ ʚʠʩʦʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥ.  

ʆʪʞʝ, ʤʝʪʦʶ ʜʘʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʘʻ: ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʪʝʭʥʦʣʦʛʽʯʥʦ-ʽʥʞʝʥʝʨʥʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʜʠʪʠʥʠ ʰʣʷʭʦʤ ʚʠʢʦʥʘʥʥʷ 

ʟʘʚʜʘʥʴ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʭʘʨʘʢʪʝʨʫ ʚ ʤʝʡʢʝʨʩʴʢʦʤʫ ʧʨʦʩʪʦʨʽ 

MinecraftEdu, ʧʽʜʛʦʪʦʚʮʽ ʫʯʥʽʚ ʜʦ ʨʦʙʦʪʠ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. 

ʆʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʪʘʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʙʘʯʘʻʤʦ ʫ: ʬʦʨʤʫʚʘʥʥʽ ʚʤʽʥʥʷ 

ʢʦʥʩʪʨʫʶʚʘʪʠ 3D-ʦʙ'ʻʢʪʠ; ʟʘʩʚʦʻʥʥʽ ʩʝʨʝʜʦʚʠʱʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Minecraft; 

ʬʦʨʤʫʚʘʥʥʽ ʚʤʽʥʥʷ: ʧʨʘʮʶʚʘʪʠ ʟʘ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤʠ ʽʥʩʪʨʫʢʮʽʷʤʠ; ʪʚʦʨʯʦ 

ʧʽʜʭʦʜʠʪʠ ʜʦ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ; ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʥʘʥʥʷ ʟ ʨʽʟʥʠʭ ʰʢʽʣʴʥʠʭ 

ʧʨʝʜʤʝʪʽʚ; ʚʠʙʫʜʦʚʫʚʘʪʠ ʛʽʧʦʪʝʟʫ ʽ ʟʽʩʪʘʚʣʷʪʠ ʟ ʦʪʨʠʤʘʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ; 

ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ ʪʘ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ; ʨʦʟʚʠʪʢʫ 

ʦʙʨʘʟʥʦʛʦ, ʪʝʭʥʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʽ ʚʤʽʥʥʷ ʚʠʩʣʦʚʠʪʠ ʩʚʽʡ ʟʘʜʫʤ; ʩʪʚʦʨʝʥʥʽ ʫʤʦʚ 

ʜʣʷ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ, ʩʦʮʽʘʣʴʥʦʾ ʘʜʘʧʪʘʮʽʾ ʫʯʥʽʚ.  

 ʏʝʨʝʟ ʮʝ ʥʘ ʨʦʟʛʣʷʜ ʚʯʝʥʦʾ ʨʘʜʠ ɼʦʥʝʮʴʢʦʛʦ ʆɹʃɯʇʇʆ 

ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ 2020-2021 ʥʘʚʯʘʣʴʥʦʛʦ ʨʦʢʫ ʙʫʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʧʨʦʛʨʘʤʘ ʛʫʨʪʢʘ çʇʨʦʻʢʪʥʘ ʜʽʷʣʴʥʽʩʪʴ ʟʘʩʦʙʘʤʠ Minecraftè 

ʜʣʷ ʫʯʥʽʚ 5-7 ʢʣʘʩʽʚ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʽʚ, ʷʢʘ ʙʫʣʘ ʟʘʪʚʝʨʜʞʝʥʘ ʪʘ ʜʽʻ ʚ 

ʤʝʞʘʭ ɼʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʽ. ʅʘʞʘʣʴ, ʱʝ ʥʝʤʘʻ ʪʘʢʦʾ ʧʨʦʛʨʘʤʠ ʟʘ ʮʽʻʶ ʪʝʤʘʪʠʢʦʶ, 

ʷʢʘ ʙ ʜʽʷʣʘ ʥʘ ʪʝʨʠʪʦʨʽʾ ʚʩʽʻʾ ʋʢʨʘʾʥʽ. 

ʋ 2021-2022 ʥʘʚʯʘʣʴʥʦʤʫ ʨʦʮʽ ʧʨʦʛʨʘʤʘ ʧʨʦʡʰʣʘ ʘʧʨʦʙʘʮʽʶ ʥʘ ʙʘʟʽ 

ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʾ ʰʢʦʣʠ ɯ-ɯɯɯ ʩʪʫʧʝʥʽʚ ˉ9 ʇʦʢʨʦʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ ɼʦʥʝʮʴʢʦʾ 
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ʦʙʣʘʩʪʽ. ʅʘʚʽʪʴ ʫ ʧʝʨʽʦʜ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʘʛʨʝʩʽʾ ʪʘ ʚʠʤʫʰʝʥʦʛʦ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʫʯʥʽ ʤʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʟʘʡʤʘʪʠʩʷ ʛʫʨʪʢʦʚʦʶ ʜʽʷʣʴʥʽʩʪʶ ʫ ʨʝʞʠʤʽ 

ʦʥʣʘʡʥ. ʂʦʤʫʥʽʢʘʮʽʶ ʟ ʫʯʥʷʤʠ ʪʘ ʚʯʠʪʝʣʷʤʠ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʨʚʽʩʫ 

Teams Office365 (ʨʠʩ. 1). 

 

ʈʠʩ. 1. ʂʦʤʘʥʜʘ Teams çɻʫʨʪʦʢ ʟ Minecraftè 

ʆʜʥʠʤ ʽʟ ʧʨʦʜʫʢʪʽʚ ʛʫʨʪʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʘʚ ʚʽʜʝʦʨʦʣʠʢ, 

ʜʝ ʚʠʭʦʚʘʥʮʽ ʧʽʜʪʨʠʤʫʶʪʴ ʫʯʠʪʝʣʽʚ ʥʘʰʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ 

ʟʘʢʣʘʜʫ, ʱʦ ʟʘʨʘʟ ʙʦʨʦʥʷʪʴ ɹʘʪʴʢʽʚʱʠʥʫ ʽ, ʟʚʽʩʥʦ, ʚʩʽʭ 

ʟʘʭʠʩʥʠʢʽʚ ʋʢʨʘʾʥʠ. ɿʘʚʜʘʥʥʷʤ ʧʨʦʻʢʪʫ çʻʇʘʪʨʽʦʪʠè ʙʫʣʦ 

ʦʙʣʘʰʪʫʚʘʥʥʷ ʣʦʢʘʮʽʡ ʫ ʤʝʡʢʝʨʩʴʢʦʤʫ ʧʨʦʩʪʦʨʽ  Minecraft  ʟʘ ʥʘʜʘʥʠʤʠ 

ʪʝʤʘʪʠʢʘʤʠ ʘʙʦ ʟʘ ʚʣʘʩʥʠʤ ʙʘʞʘʥʥʷʤ. (ʨʠʩ. 2). 
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ʈʠʩ. 2. ɿʘʚʜʘʥʥʷ ʧʨʦʻʢʪʫ çʻʇʘʪʨʽʦʪʠè 

ɿʘ ʜʦʧʦʤʦʛʦʶ Minecraft ʤʦʞʥʘ ʨʝʘʣʽʟʦʚʫʚʘʪʠ 

ʜʦʚʛʦʩʪʨʦʢʦʚʽ STEM-ʧʨʦʻʢʪʠ. ʄʝʪʦʶ STEM-ʧʨʦʻʢʪʫ 

çɸʨʭʽʪʝʢʪʦʨʠ ɺʩʝʩʚʽʪʫè ʩʪʘʣʦ ʩʪʚʦʨʝʥʥʷ ʚʽʨʪʫʘʣʴʥʦʛʦ ʤʘʢʝʪʫ 

ʤʽʩʪʘ ʤʘʡʙʫʪʥʴʦʛʦ ʥʘ ʙʘʟʽ ʤʽʩʪʘ ʇʦʢʨʦʚʩʴʢ ɼʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʽ. 

ɿʘʚʜʷʢʠ ʨʝʘʣʽʟʘʮʽʾ ʜʘʥʦʛʦ ʧʨʦʻʢʪʫ, ʫ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ ʫ ʚʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ ʙʫʣʦ 

ʨʦʟʤʽʱʝʥʦ ʚʽʨʪʫʘʣʴʥʠʡ ʤʘʢʝʪ ʤʽʩʪʘ ʤʘʡʙʫʪʥʴʦʛʦ, ʩʪʚʦʨʝʥʦʛʦ ʫ ʧʨʦʩʪʦʨʽ 

Minecraft, ʜʝ ʢʦʞʝʥ ʢʦʨʠʩʪʫʚʘʯ ʇʂ ʤʦʞʝ ʟʜʽʡʩʥʠʪʠ ʧʨʦʛʫʣʷʥʢʫ. ʇʨʦʮʝʩ 

ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʽʨʪʫʘʣʴʥʽ ʧʨʦʛʫʣʷʥʢʠ ʚʽʜʚʽʜʫʚʘʯʽʚ ʤʽʩʪʘ ʩʣʫʛʫʚʘʣʠ ʩʪʽʡʢʦʤʫ 

ʬʦʨʤʫʚʘʥʥʶ ʫʩʚʽʜʦʤʣʝʥʥʷ ʟʤʽʥ ʫʤʦʚ ʽʩʥʫʚʘʥʥʷ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. 

ɯʥʰʽ ʧʨʦʝʢʪʠ ʙʫʣʠ ʨʝʘʣʽʟʦʚʘʥʽ ʜʣʷ ʫʯʘʩʪʽ ʫ ʚʩʝʫʢʨʘʾʥʩʴʢʠʭ ʢʦʥʢʫʨʩʘʭ. 

ʅʘʧʨʠʢʣʘʜ,  

ɯ ʚʩʝʫʢʨʘʾʥʩʴʢʠʡ ʯʝʤʧʽʦʥʘʪ ʟ Minecraft: Education 

Edition 2018 ʨʦʢʫ, ʜʝ ʢʦʤʘʥʜʘ ʧôʷʪʠʢʣʘʩʥʠʢʽʚ Super Craft Stars 
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ʙʫʣʘ ʚʽʜʤʽʯʝʥʘ ʫ ʥʦʤʽʥʘʮʽʾ çʂʨʘʱʠʡ ʜʠʪʷʯʠʡ ʩʦʮʽʘʣʴʥʠʡ ʧʨʦʝʢʪè. ɯ, ʭʦʯʘ, 

ʦʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʢʦʥʢʫʨʩʫ ʙʫʣʦ ʧʦʙʫʜʫʚʘʪʠ ʤʽʩʪʦ ʤʘʡʙʫʪʥʴʦʛʦ ʪʘ ʫʯʥʽ 

ʚʠʨʽʰʠʣʠ ʧʽʜʥʷʪʠ ʥʘʙʦʣʽʣʝ ʧʠʪʘʥʥʷ ʜʣʷ ʥʘʰʦʛʦ ʤʽʩʪʘ ʽ ʙʫʜʫʚʘʣʘ ʤʽʩʴʢʠʡ ʧʘʨʢ 

ʨʦʟʚʘʛ. ʅʘʜʘʣʽ ʯʝʨʝʟ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʢʦʤʘʥʜʘ ʟʚʝʨʪʘʣʘʩʴ ʜʦ ʚʠʢʦʥʢʦʤʫ ʤʽʩʪʘ ʽʟ 

ʚʣʘʩʥʠʤ ʙʘʯʝʥʥʷʤ ʱʦʜʦ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʥʘʰʦʛʦ ʧʘʨʢʫ. 

ʅʘ ʚʩʝʫʢʨʘʾʥʩʴʢʦʤʫ ʦʥʣʘʡʥ ʯʝʤʧʽʦʥʘʪʽ ʟ Minecraft 

çThe world after the pandemicè, 2020 ʨʦʢʫ, ʛʨʫʧʘ ʫʯʥʽʚ 7 ʪʘ 9 

ʢʣʘʩʽʚ, ʟ ʷʢʠʭ ʫʪʚʦʨʠʣʘʩʴ ʢʦʤʘʥʜʘ Crew Dragon, ʙʫʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʽʜʝʾ ʜʣʷ ʤʽʩʪʘ ʙʝʟ ʚʠʢʠʜʽʚ, ʪʦʤʫ ʱʦ ʤʠ 

ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʙʫʪʠ ʢʨʘʱʠʤʠ ʫ ʥʦʤʽʥʘʮʽʾ çCARBON-FREE CITYè ʚʽʜDTEK, 

ʱʦ ʩʧʨʘʚʜʠʣʦʩʴ ʪʘ ʥʘʩ ʙʫʣʦ ʦʙʨʘʥʦ ʩʝʨʝʜ 149 ʢʦʤʘʥʜ.  

ʂʦʤʘʥʜʘ Crew Dragon ʫ 2021 ʨʦʮʽ ʧʨʠʡʤʘʣʘ ʫʯʘʩʪʴ ʫ 

ʢʦʥʢʫʨʩʽ çʉʪʚʦʨʠ ʥʘʡʙʝʟʧʝʯʥʽʰʫ ʰʢʦʣʫ ʤʨʽʾ ʚ Minecraftè. 

ʇʨʦʝʢʪ ʙʫʚ ʜʦʚʛʦʩʪʨʦʢʦʚʠʤ ʽ ʥʘʮʽʣʝʥʠʡ ʥʘ ʩʪʚʦʨʝʥʥʷ ʙʝʟʧʝʯʥʠʭ 

ʫʤʦʚ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ ʧʽʜ ʯʘʩ ʧʘʥʜʝʤʽʾ Covid-19. ʋʯʥʽ 

ʚʠʚʯʠʣʠ ʧʨʘʚʠʣʘ ʧʦʚʝʜʽʥʢʠ, ʧʦʪʨʽʙʥʽ ʫʤʦʚʠ ʜʣʷ ʙʝʟʧʝʯʥʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʫʯʥʽʚ ʫ 

ʰʢʦʣʽ ʪʘ ʚʠʨʽʰʠʣʠ ʚʽʜʪʚʦʨʠʪʠ ʚʣʘʩʥʠʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ ʩʪʦʩʦʚʥʦ ʥʦʚʠʭ 

ʟʥʘʥʴ. ʋʯʥʽ ʩʘʤʦʩʪʽʡʥʦ ʧʣʘʥʫʚʘʣʠ ʩʚʦʶ ʨʦʙʦʪʫ ʟʛʽʜʥʦ ʚʠʤʦʛ ʢʦʥʢʫʨʩʫ, 

ʨʦʟʧʦʜʽʣʷʣʠ ʦʙʦʚôʷʟʢʠ. ʈʦʙʦʪʘ ʢʦʞʥʦʛʦ ʯʣʝʥʘ ʢʦʤʘʥʜʠ ʙʫʣʘ ʚʘʞʣʠʚʦʶ, ʽʥʘʢʰʝ 

ʟʘʢʽʥʯʠʪʠ ʧʨʦʝʢʪ ʚʯʘʩʥʦ ʥʝ ʚʜʘʣʦʩʷ ʙ. ʇʽʜ ʯʘʩ ʧʝʨʝʙʽʛʫ ʨʦʙʦʪʠ ʥʘʜ ʧʨʦʝʢʪʦʤ 

ʫʯʥʽ ʟʚʝʨʪʘʣʠʩʴ ʜʦ ʚʯʠʪʝʣʷ ʜʣʷ ʢʦʨʠʛʫʚʘʥʥʷ ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʫʟʛʦʜʞʝʥʥʷ 

ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ ï ʦʪʨʠʤʫʚʘʣʠ ʟʚʦʨʦʪʥʽʡ ʟʚ'ʷʟʦʢ. ɯʥʰʽ ʫʯʥʽ ʙʫʣʠ ʚʨʘʞʝʥʽ 

ʧʦʙʫʜʦʚʦʶ ʰʢʦʣʠ, ʪʠʤ ʩʘʤʠʤ ʙʫʣʠ ʜʫʞʝ ʫʚʘʞʥʽ ʧʨʠ ʦʟʥʘʡʦʤʣʝʥʥʽ ʽʟ ʧʨʘʚʠʣʘʤʠ 

ʧʦʚʝʜʽʥʢʠ ʧʽʜ ʯʘʩ ʧʘʥʜʝʤʽʾ Covid-19. 

ʆʩʚʽʪʥʷ ʪʝʭʥʦʣʦʛʽʷ, ʱʦ ʧʦʚôʷʟʘʥʘ ʟ Minecraft, ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʚ ʫʯʥʽʚ ʩʠʩʪʝʤʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʚʤʽʥʥʷ ʙʘʯʠʪʠ ʟʚ'ʷʟʦʢ ʪʝʭʥʽʯʥʦʾ ʪʚʦʨʯʦʩʪʽ ʟ 

ʧʨʝʜʤʝʪʘʤʠ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ.  

ɿʘʚʜʷʢʠ ʮʽʡ ʦʩʚʽʪʥʽʡ ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʣʠʚʦ ʧʨʦʚʝʩʪʠ 

ʢʦʨʦʪʢʦʯʘʩʥʽ ʧʨʦʻʢʪʠ, ʪʘʢʽ ʷʢ ʫʨʦʢ-ʧʨʦʻʢʪ. ʎʝ ʤʦʞʝ ʙʫʪʠ 

https://www.facebook.com/AcademyDTEK/?ref=gs&__tn__=%2CdK-R-R&eid=ARCQW1GEk4sPcwsczfi-dMQqSqJYv2aQyp4W93s4FKc3ZXl_0B0U0dvkMrFSgxfY21e7OkcWF9_HQ2h_&fref=gs&dti=254527801725917&hc_location=group
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ʟʘʢʨʽʧʣʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʥʴ ʥʘ ʧʨʘʢʪʠʮʽ. ʗʢ 

ʧʨʠʢʣʘʜ, ʫʨʦʢ ʟ ʛʝʦʤʝʪʨʽʾ ʟʘ ʪʝʤʦʶ çʇʨʘʚʠʣʴʥʽ ʤʥʦʛʦʢʫʪʥʠʢʠè. ɿʚʽʩʥʦ, ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʧʦʪʨʽʙʥʦ ʨʦʟʨʦʙʠʪʠ ʢʦʨʦʪʢʽ ʽʥʩʪʨʫʢʮʽʾ ʜʣʷ ʫʯʥʽʚ ʪʘ 

ʟʘʣʠʰʠʪʠ ʧʨʦʩʪʽʨ ʜʣʷ ʪʚʦʨʯʦʩʪʽ (ʨʠʩ. 3).  

 

ʈʠʩ. 3. ɺʠʢʦʥʘʥʝ ʟʘʚʜʘʥʥʷ ʟʘ ʪʝʤʦʶ çʇʨʘʚʠʣʴʥʽ ʤʥʦʛʦʢʫʪʥʠʢʠè 

ɼʣʷ ʨʦʙʦʪʠ ʟ  Minecraft  ʧʦʪʨʽʙʥʦ ʤʘʪʠ ʢʦʤʧôʶʪʝʨʥʠʡ ʢʣʘʩʫ ʟ ʥʘʩʪʫʧʥʠʤ 

ʪʝʭʥʽʯʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ:  

1. ʆʧʝʨʘʮʽʡʥʘ ʩʠʩʪʝʤʘ Windows10.  

2. ʆʙʣʽʢʦʚʠʡ ʟʘʧʠʩ Office365 ʟ ʧʽʜʢʣʶʯʝʥʦʶ ʣʽʮʝʥʟʽʻʶ Minecraft, ʷʢʠʡ 

ʤʦʞʥʘ ʧʨʠʜʙʘʪʠ ʫ ʧʘʨʪʥʝʨʽʚ Microsoft ʚ ʋʢʨʘʾʥʽ. ʅʘʧʨʠʢʣʘʜ: 

ʉʧʝʮʚʫʟʘʚʪʦʤʘʪʠʢʘ. ɺʘʨʪʽʩʪʴ ʦʜʥʽʻʾ ʣʽʮʝʥʟʽʾ ʥʘ 1 ʨʽʢ ï 5 ʜʦʣʘʨʽʚ ʘʙʦ ʻ 

ʤʦʞʣʠʚʽʩʪʴ 25 ʙʝʟʢʦʰʪʦʚʥʠʭ ʚʭʦʜʽʚ ʜʣʷ ʫʯʠʪʝʣʷ ʪʘ 10 ï ʜʣʷ ʫʯʥʽʚ ʯʝʨʝʟ 

ʦʙʣʽʢʦʚʠʡ ʟʘʧʠʩ Office365.  

3. ʊʘʢʦʞ ʧʦʪʨʽʙʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʚʩʪʘʥʦʚʣʝʥʝ ʥʘ ʫʯʥʽʚʩʴʢʽ 

ʢʦʤʧôʶʪʝʨʠ: Minecraft, Code Connection.  

4. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʚʩʪʘʥʦʚʣʝʥʝ ʥʘ ʚʯʠʪʝʣʴʩʴʢʠʡ ʢʦʤʧôʶʪʝʨ: 

Minecraft, Code Connection ʪʘ Classroom Mode, ʱʦ ʜʦʟʚʦʣʷʻ ʢʝʨʫʚʘʪʠ 

ʫʯʥʷʤʠ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ.  
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ʂʝʨʫʚʘʥʥʷ ʚʯʠʪʝʣʝʤ ʢʨʘʱʝ ʟʜʽʡʩʥʶʚʘʪʠ, ʷʢʱʦ ʫʯʠʪʝʣʴ ʟ ʫʯʥʷʤʠ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʦʜʥʽʡ ʢʣʘʩʥʽʡ ʢʽʤʥʘʪʽ. ɼʠʩʪʘʥʮʽʡʥʘ ʨʦʙʦʪʘ ʤʦʞʣʠʚʘ ʟʘ 

ʚʠʢʦʥʘʥʥʷʤ ʜʝʷʢʠʭ ʽʥʩʪʨʫʢʮʽʡ.  

ʈʦʟʨʦʙʢʠ ʛʦʪʦʚʠʭ ʫʨʦʢʽʚ ʟʥʘʭʦʜʷʪʴʩ ̫ʥʘ ʦʬʽʮʽʡʥʦʤʫ ʩʘʡʪʽ  Minecraft, ʷʢʽ 

ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʦʥʣʘʡʥ ʘʙʦ ʚ ʢʣʘʩʽ: ʨʦʙʦʯʽ ʘʨʢʫʰʽ, ʧʦʚôʷʟʘʥʽ ʟ ʥʘʚʯʘʣʴʥʦʶ 

ʧʨʦʛʨʘʤʦʶ, ʽ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʢʽʣʴʢʘ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʽʚ, ʚʢʣʶʯʘʶʯʠ 

ʜʠʟʘʡʥ ʽ ʪʝʭʥʦʣʦʛʽʾ, ʛʝʦʛʨʘʬʽʶ ʪʘ ʥʘʫʢʫ. ʎʽ ʫʨʦʢʠ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʚʠʢʣʘʜʘʯʘʤʠ 

ʚʩʴʦʛʦ ʩʚʽʪʫ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ STEM-ʧʨʦʝʢʪʽʚ ʫ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʠʡ ʧʨʦʮʝʩ ʩʪʠʤʫʣʶʻ ʚ 

ʫʯʥʽʚ ʨʦʟʚʠʪʦʢ ʫʧʝʚʥʝʥʦʩʪʽ ʚ ʩʦʙʽ, ʻ ʯʠʥʥʠʢʦʤ ʚʧʣʠʚʫ ʥʘ ʧʦʚʝʜʽʥʢʫ ʽ ʚʠʙʽʨ 

ʦʩʦʙʠʩʪʽʩʪʶ ʩʧʦʩʦʙʫ ʞʠʪʪʷ, ʩʪʚʦʨʶʻ ʧʦʟʠʪʠʚʥʫ ʤʦʪʠʚʘʮʽʶ ʜʦ ʦʧʘʥʫʚʘʥʥʷ 

ʫʯʥʷʤʠ STEM-ʜʠʩʮʠʧʣʽʥ, ʩʧʨʠʷʻ ʢʦʣʝʢʪʠʚʥʽʡ ʥʘʚʯʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʫʩʽʭ 

ʩʫʙôʻʢʪʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ.  

ʋʩʧʽʰʥʘ ʨʝʘʣʽʟʘʮʽʷ ʧʨʦʝʢʪʫ ʥʘʧʨʷʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʷ ʧʨʦʬʝʩʽʡʥʦʾ 

ʤʘʡʩʪʝʨʥʦʩʪʽ ʧʝʜʘʛʦʛʽʚ, ʾʭ ʚʤʽʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʦʚʽʪʥʽ ʧʝʜʘʛʦʛʽʯʥʽ ʧʽʜʭʦʜʠ, 

ʽʥʥʦʚʘʮʽʡʥʽ ʧʨʘʢʪʠʢʠ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʤʝʪʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ 

ʥʘʚʯʘʥʥʷ ʟ ʘʢʮʝʥʪʦʤ ʥʘ ʨʦʟʚʠʪʦʢ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʢʦʤʧʝʪʝʥʮʽʡ,  ʱʦʙ ʜʦʟʚʦʣʠʪʠ 

ʜʽʪʷʤ ʜʦʩʣʽʜʞʫʚʘʪʠ, ʙʫʜʫʚʘʪʠ, ʧʝʨʝʧʨʦʝʢʪʫʚʘʪʠ ʪʘ ʨʝʢʦʥʩʪʨʫʶʚʘʪʠ ʚʣʘʩʥʽ ʤʽʩʪʘ 

ʘʙʦ ʚʠʢʦʥʫʚʘʪʠ ʽʥʰʽ ʪʚʦʨʯʽ ʟʘʚʜʘʥʥʷ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. STEM-ʦʩʚʽʪʠ ʚ ʫʤʦʚʘʭ ʽʥʪʝʛʨʘʮʽʾ ʬʦʨʤʘʣʴʥʦʾ ʽ ʥʝʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ 

ʦʙʜʘʨʦʚʘʥʠʭ ʫʯʥʽʚ: ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ / ʅ. ɯ. ʇʦʣʽʭʫʥ, ʂ. ɻ. ʇʦʩʪʦʚʘ, ɯ. ɸ. 

ʉʣʽʧʫʭʽʥʘ, ɻ. ɺ. ʆʥʦʧʯʝʥʢʦ, ʆ. ɺ. ʆʥʦʧʯʝʥʢʦ. ï ʂʠʾʚ : ɯʥʩʪʠʪʫʪ ʦʙʜʘʨʦʚʘʥʦʾ 

ʜʠʪʠʥʠ ʅɸʇʅ ʋʢʨʘʾʥʠ, 2019. ï 80 ʩ. 

2. ɼʴʦʤʽʥʘ ɯ. ʇʨʦʝʢʪʥʝ ʥʘʚʯʘʥʥʷ: ʢʦʨʦʪʢʦ ʧʨʦ ʛʦʣʦʚʥʝ. URL: 

https://nus.org.ua/view/proektne-navchannya-korotko-pro-golovne/ 

3. ʉʘʡʪ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ çʂʦʣʝʛʽʷ ʄʆʅ ʋʢʨʘʾʥʠ 

ʨʦʟʛʣʷʥʫʣʘ ʩʪʘʥ ʽ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ STEM-ʦʩʚʽʪʠè URL: 

https://nus.org.ua/view/proektne-navchannya-korotko-pro-golovne/
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https://mon.gov.ua/ua/news/kolegiya-mon-rozglyanula-stan-i-perspektivirozvitku-

stem-osviti  

4. ʃʫʢôʷʥʦʚʘ ʃ. ʊʝʭʥʦʣʦʛʽʷ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʝʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ//ɯʤʽʜʞ 

ʩʫʯʘʩʥʦʛʦ ʧʝʜʘʛʦʛʘ / ʃ. ʃʫʢôʷʥʦʚʘ ī 2009. ī ˉ 10. ï ʉ. 16-21. 

5. ʈʦʟʨʦʙʢʠ ʫʨʦʢʽʚ ʫʯʠʪʝʣʽʚ Minecraft. URL: https://education.minecraft. 

net/class-resources/lessons/  

6. ʉʽʤʦʥʯʫʢ ʆ. Minecraft ʫ ʰʢʦʣʽ: ʷʢ ʜʽʪʠ ʚʯʘʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʧʫʣʷʨʥʦʾ 

ʛʨʠ. URL: https://osvitoria.media/experience/minecraft-u-shkoli-yak-dity-vchatsya-

za-dopomogoyu-populyarnoyi-gry/ 

 

 

ʈʫʜʠʢ ɺ.ɺ.,  

ʜʠʨʝʢʪʦʨ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʾ ʰʢʦʣʠ ɯ-ɯɯɯ ʩʪʫʧʝʥʽʚ  ˉ 9 ʇʦʢʨʦʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ 

ɼʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʽ, 

ɺʦʨʦʙʡʦʚʘ ʊ.ɺ., 

ʟʘʩʪʫʧʥʠʢ ʜʠʨʝʢʪʦʨʘ ʟ ʅɺʈ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʾ ʰʢʦʣʠ  

ɯ-ɯɯɯ ʩʪʫʧʝʥʽʚ  ˉ 9 ʇʦʢʨʦʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ ɼʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʽ, 

ʅʦʚʽʢʦʚʘ ɺ.ɺ.,  

ʟʘʩʪʫʧʥʠʢ ʜʠʨʝʢʪʦʨʘ ʟ ʅɺʈ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʾ ʰʢʦʣʠ  

ɯ-ɯɯɯ ʩʪʫʧʝʥʽʚ  ˉ 9 ʇʦʢʨʦʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ  

ɼʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʽ 

 

ʇʆʈʊɸʃ çʅʆɺɯ ɿʅɸʅʅʗè (NZ.UA) ɺ ʆʉɺɯʊʅʔʆʄʋ ʇʈʆʎɽʉɯ 

ɿʆʐ ɯ-ɯɯɯ ʩʪʫʧʝʥʽʚ ˉ 9 ʇʦʢʨʦʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ ɼʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʽ 

ʧʨʦʪʷʛʦʤ 3 ʨʦʢʽʚ ʘʢʪʠʚʥʦ ʡ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʦʨʪʘʣ çʅʦʚʽ ʟʥʘʥʥʷè 

(NZ.UA).  

ɿ ʯʦʛʦ ʚʩʝ ʧʦʯʠʥʘʣʦʩʷ? ʅʘʰʘ ʰʢʦʣʘ ʥʘʡʙʽʣʴʰʘ ʟʘ ʢʽʣʴʢʽʩʪʶ ʫʯʥʽʚ ʫ ʤʽʩʪʽ. 

ʅʘʚʯʘʣʴʥʠʭ ʢʘʙʽʥʝʪʽʚ ʥʝ ʚʠʩʪʘʯʘʣʦ, ʧʨʠʡʰʣʦʩʷ ʥʘʚʽʪʴ ʚʽʜʤʦʚʠʪʠʩʴ ʚʽʜ 

ʫʯʠʪʝʣʴʩʴʢʦʾ, ʧʝʨʝʪʚʦʨʠʪʠ ʾʾ ʥʘ ʢʣʘʩʥʫ ʢʽʤʥʘʪʫ. ɹʫʣʠ ʧʨʦʙʣʝʤʠ ʽʟ ʤʽʩʮʝʤ 

ʟʙʝʨʝʞʝʥʥʷ ʧʘʧʝʨʦʚʠʭ ʞʫʨʥʘʣʽʚ.  ɼʝʷʢʽ ʰʢʦʣʠ ɼʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʽ ʚʞʝ ʥʘ ʪʦʡ 

https://osvitoria.media/experience/minecraft-u-shkoli-yak-dity-vchatsya-za-dopomogoyu-populyarnoyi-gry/
https://osvitoria.media/experience/minecraft-u-shkoli-yak-dity-vchatsya-za-dopomogoyu-populyarnoyi-gry/


 

 

  

ɯʄɽʈʉʀɺʅɯ ʊɽʍʅʆʃʆɻɯɰ ɺ ʆʉɺɯʊɯ 208 

 

ʤʦʤʝʥʪ ʨʦʟʧʦʯʘʣʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʞʫʨʥʘʣʽʚ ʪʘ ʱʦʜʝʥʥʠʢʽʚ. 

ɸʜʤʽʥʽʩʪʨʘʮʽʷ ʰʢʦʣʠ ʟʘʮʽʢʘʚʠʣʘʩʷ  ʜʦʩʚʽʜʦʤ ʢʦʣʝʛ, ʦʟʥʘʡʦʤʠʣʘʩʷ ʟ ʽʥʩʪʨʫʢʮʽʻʶ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʨʪʘʣʫ çʅʦʚʽ ʟʥʘʥʥʷè, ʧʦʨʘʜʠʣʠʩʷ ʟ ʚʽʜʜʽʣʦʤ ʦʩʚʽʪʠ ʪʘ 

ʟʘʧʨʦʚʘʜʠʣʠ ʧʽʣʦʪʥʠʡ ʧʨʦʻʢʪ ʫʧʝʨʰʝ ʚ ʥʘʰʽʡ ʛʨʦʤʘʜʽ. ʉʧʦʯʘʪʢʫ, ʟʚʠʯʘʡʥʦ, 

ʙʫʣʦ ʚʘʞʢʦ ʚʠʢʦʥʫʚʘʪʠ ʧʦʜʚʽʡʥʫ ʨʦʙʦʪʫ: ʚʝʩʪʠ ʧʘʧʝʨʦʚʽ ʪʘ ʧʨʘʮʶʚʘʪʠ ʟ 

ʝʣʝʢʪʨʦʥʥʠʤʠ ʞʫʨʥʘʣʘʤʠ ʦʜʥʦʯʘʩʥʦ. ʅʝʦʙʭʽʜʥʦ ʙʫʣʦ ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʯʘʩʫ 

ʦʚʦʣʦʜʽʪʠ ʧʨʘʢʪʠʯʥʠʤʠ ʥʘʚʠʯʢʘʤʠ ʨʦʙʦʪʠ ʥʘ ʧʣʘʪʬʦʨʤʽ, ʪʦʤʫ ʧʨʦʚʦʜʠʣʠʩʷ 

ʧʨʘʢʪʠʢʫʤʠ ʜʣʷ ʰʢʽʣʴʥʠʭ ʤʝʪʦʜʠʯʥʠʭ ʦʙôʻʜʥʘʥʴ, ʚʽʜʧʨʘʮʴʦʚʫʚʘʣʠʩʷ ʚʤʽʥʥʷ 

ʩʪʚʦʨʝʥʥʷ ʞʫʨʥʘʣʫ, ʚʠʚʯʘʣʠʩʷ ʡʦʛʦ ʤʦʞʣʠʚʦʩʪʽ. 

ɺʯʠʪʝʣʽ ʦʜʨʘʟʫ ʞ ʧʦʙʘʯʠʣʠ ʧʝʨʝʚʘʛʠ ʝʣʝʢʪʨʦʥʥʦʛʦ ʞʫʨʥʘʣʫ. ɼʽʡʩʥʦ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ  ʧʦʨʪʘʣʫ çʅʦʚʽ ʟʥʘʥʥʷè ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ ʦʩʫʯʘʩʥʠʪʠ ʦʩʚʽʪʥʽʡ 

ʧʨʦʮʝʩ, ʟʘʙʝʟʧʝʯʠʪʠ ʷʢʽʩʥʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚ'ʷʟʦʢ ʟ ʙʘʪʴʢʘʤʠ, ʟʜʽʡʩʥʶʚʘʪʠ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʥʘʚʯʘʥʥʷ ʦʙʜʘʨʦʚʘʥʠʭ ʫʯʥʽʚ, ʾʭ ʧʽʜʛʦʪʦʚʢʠ ʜʦ 

ʦʣʽʤʧʽʘʜ.  

ʅʘ ʧʨʦʚʝʜʝʥʠʭ ʟʘʛʘʣʴʥʠʭ ʟʙʦʨʘʭ ʙʘʪʴʢʠ ʧʽʜʪʨʠʤʘʣʠ ʥʘʰʫ ʽʥʽʮʽʘʪʠʚʫ, 

ʦʟʥʘʡʦʤʠʣʠʩʷ ʟ ʜʝʪʘʣʴʥʠʤ ʘʣʛʦʨʠʪʤʦʤ ʜʽʡ ʜʣʷ ʢʦʨʠʩʪʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʤ 

ʞʫʨʥʘʣʦʤ.  

ʇʦʩʪʫʧʦʚʦ ʚʩʽ ʧʝʜʧʨʘʮʽʚʥʠʢʠ ʰʢʦʣʠ ʦʚʦʣʦʜʽʣʠ ʥʝʦʙʭʽʜʥʠʤʠ ʚʤʽʥʥʷʤʠ, 

ʫʯʥʽ ʥʘʚʯʠʣʠʩʷ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʝʣʝʢʪʨʦʥʥʠʤ ʱʦʜʝʥʥʠʢʦʤ, ʙʘʪʴʢʠ ï ʦʪʨʠʤʫʚʘʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʽʚʝʥʴ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʜʽʪʝʡ, ʷʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʥʠʤʠ 

ʜʦʤʘʰʥʽʭ ʟʘʚʜʘʥʴ, ʧʨʦ ʧʝʚʥʽ ʧʨʦʛʘʣʠʥʠ ʫ ʟʥʘʥʥʷʭ, ʥʝ ʚʽʜʚʽʜʫʶʯʠ ʧʨʠ ʮʴʦʤʫ 

ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ. 

ɿʘʚʜʷʢʠ ʚʧʨʦʚʘʜʞʝʥʥʶ ʝʣʝʢʪʨʦʥʥʠʭ ʞʫʨʥʘʣʽʚ ʚʜʘʣʦʩʷ ʜʝʱʦ ʩʧʨʦʩʪʠʪʠ 

ʨʦʙʦʪʫ ʢʣʘʩʥʠʭ ʢʝʨʽʚʥʠʢʽʚ ʪʘ ʫʯʠʪʝʣʽʚ ï ʧʨʝʜʤʝʪʥʠʢʽʚ ʱʦʜʦ: 

¶ ʦʙʣʽʢʫ ʚʽʜʚʽʜʫʚʘʥʴ ʫʯʥʷʤʠ ʥʘʚʯʘʣʴʥʠʭ ʟʘʥʷʪʴ, ʘ ʩʘʤʝ: ʷʢʱʦ ʢʣʘʩʥʠʡ 

ʢʝʨʽʚʥʠʢ ʜʦ ʧʦʯʘʪʢʫ ʫʨʦʢʽʚ ʚʽʜʤʽʯʘʻ ʚʽʜʩʫʪʥʽʭ ʫʯʥʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʫʤʦʚʥʠʭ ʧʦʟʥʘʯʦʢ (ʭʚ., ʧ/ʧ, ʥ), ʘ ʚʯʠʪʝʣʽ ʩʚʦʻʯʘʩʥʦ ʩʪʚʦʨʶʶʪʴ ʞʫʨʥʘʣʠ, 

ʪʦ ʫʤʦʚʥʽ ʧʦʟʥʘʯʢʠ ʘʚʪʦʤʘʪʠʯʥʦ ʟôʷʚʣʷʶʪʴʩʷ ʥʘ ʧʨʝʜʤʝʪʥʠʭ ʩʪʦʨʽʥʢʘʭ; 
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ʢʨʽʤ ʪʦʛʦ, ʚʞʝ ʥʝ ʧʦʪʨʽʙʥʦ ʧʽʜ ʯʘʩ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʟʚʽʪʫ ʧʽʜʨʘʭʦʚʫʚʘʪʠ 

ʢʽʣʴʢʽʩʪʴ ʧʨʦʧʫʱʝʥʠʭ ʫʨʦʢʽʚ, ʚʩʝ ʮʝ ʟʜʽʡʩʥʶʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ;  

¶ ʟʚʝʜʝʥʦʛʦ ʦʙʣʽʢʫ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ ʫʯʥʽʚ ʦʢʨʝʤʦʛʦ ʢʣʘʩʫ, ʩʣʽʜ ʪʽʣʴʢʠ 

ʨʦʟʜʨʫʢʫʚʘʪʠ ʛʦʪʦʚʫ ʚʽʜʦʤʽʩʪʴ; 

 

ʈʠʩ.1 ʆʙʣʽʢ ʚʽʜʚʽʜʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʟʘʥʷʪʴ 

¶ ʚʠʧʠʩʢʠ ʦʮʽʥʦʢ ʦʢʨʝʤʦʛʦ ʫʯʥʷ, ʷʢʠʡ ʚʠʙʫʚʘʻ ʟʽ ʰʢʦʣʠ, ʘ ʪʘʢʦʞ 

ʨʦʟʜʨʫʢʫʚʘʥʥʷ ʪʘʙʝʣʷ ʘʙʦ ʩʚʽʜʦʮʪʚʘ ʜʦʩʷʛʥʝʥʴ ʟʘ ʩʝʤʝʩʪʨ ʪʘ ʨʽʢ; 

 

ʈʠʩ.2 ɿʚʽʪʥʽʩʪʴ ʜʣʷ ʙʘʪʴʢʽʚ 


