
 

 

 



 

 

 

ʋʩʽ ʤʘʪʝʨʽʘʣʠ ʧʦʜʘʶʪʴʩʷ ʚ ʘʚʪʦʨʩʴʢʽʡ ʨʝʜʘʢʮʽʾ 
 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ʚʯʝʥʦʶ ʨʘʜʦʶ ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ 
ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ (ʧʨʦʪʦʢʦʣ  ̄10 ʚʽʜ 29 ʢʚʽʪʥʷ 2025 ʨʦʢʫ) 

 

ʈʝʮʝʥʟʝʥʪʠ: 

ʅʘʪʘʣʷ ʄɸʃɸʅʖʂ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ 

ʢʘʬʝʜʨʠ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ  ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ 
ʄʠʭʘʡʣʦ ʂɸʉʗʅʏʋʂ ð ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʢʽʙʝʨʙʝʟʧʝʢʠ 

ɿʘʭʽʜʥʦʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ.  
ɯʛʦʨ ɻɽɺʂʆ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʧʨʦʨʝʢʪʦʨ ʟ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʦʾ 

ʨʦʙʦʪʠ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ 
ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ 

 

ʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠ : 

ʤʘʪʝʨʽʘʣʠ XV ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ, ʤ. ʊʝʨʥʦʧʽʣʴ, 10 ʢʚʽʪʥʷ, 

2025 ʨ. ʊʝʨʥʦʧʽʣʴ : ʊʅʇʋ ʽʤ. ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 2025. 328 ʩ. 

 

ʋ ʟʙʽʨʥʠʢʫ ʤʽʩʪʷʪʴʩʷ ʤʘʪʝʨʽʘʣʠ ʧʦʜʘʥʽ ʥʘ XV ʄʽʞʥʘʨʦʜʥʫ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʫ ʽʥʪʝʨʥʝʪ-

ʢʦʥʬʝʨʝʥʮʽʶ çʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, 

ʧʝʨʩʧʝʢʪʠʚʠè ʫ ʷʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʜʦʩʚʽʜ ʪʘ ʩʫʯʘʩʥʽ ʥʘʧʨʘʮʶʚʘʥʥʷ ʥʘʫʢʦʚʮʽʚ ʨʽʟʥʦʛʦ ʧʨʦʬʽʣʶ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʫ ʩʚʦʾʡ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʨʦʟʢʨʠʚʘʶʪʴ ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, 

ʧʝʨʩʧʝʢʪʠʚʠ ʩʫʯʘʩʥʠʭ ʮʠʬʨʦʚʠʭ ʡ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ. 

ʄʘʪʝʨʽʘʣʠ ʟʙʽʨʥʠʢʘ ʙʫʜʫʪʴ ʢʦʨʠʩʥʠʤʠ ʜʣʷ ʚʠʢʣʘʜʘʯʽʚ, ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, ʘʩʧʽʨʘʥʪʽʚ, ʤʦʣʦʜʠʭ 

ʥʘʫʢʦʚʮʽʚ ʪʘ ʚʩʽʭ, ʭʪʦ ʮʽʢʘʚʠʪʴʩʷ ʧʠʪʘʥʥʷʤʠ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʪʘʥʦʚʣʝʥʥʷ ʡ ʧʽʜʛʦʪʦʚʢʠ ʩʫʯʘʩʥʦʛʦ 

ʢʦʤʧʝʪʝʥʪʥʦʛʦ ʬʘʭʽʚʮʷ. ɿʙʽʨʥʠʢ ʫʢʣʘʜʝʥʦ ʟ ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʥʘʜʘʥʠʭ ʘʚʪʦʨʘʤʠ. 

ɺʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʥʘʫʢʦʚʫ ʢʦʨʝʢʪʥʽʩʪʴ ʽ ʦʨʠʛʽʥʘʣʴʥʽʩʪʴ, ʧʦʚʥʦʪʫ ʽ ʪʦʯʥʽʩʪʴ ʥʘʚʝʜʝʥʠʭ ʬʘʢʪʽʚ, ʮʠʪʘʪ, 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ, ʚʣʘʩʥʠʭ ʥʘʟʚ ʪʘ ʩʪʠʣʴ ʚʠʢʣʘʜʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʥʝʩʫʪʴ ʘʚʪʦʨʠ ʧʫʙʣʽʢʘʮʽʾ. 

 

ʈɽɼɸʂʎɯʁʅʀʁ ʂʆʄɯʊɽʊ 
ʆʢʩʘʥʘ ʈʆʄɸʅʀʐʀʅɸ ï ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ 

ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, ʛʦʣʦʚʘ ʦʨʛʢʦʤʽʪʝʪʫ (ʤ. ʊʝʨʥʦʧʽʣʴ, ʋʢʨʘʾʥʘ). 

ʅʘʜʽʷ ɹɸʃʀʂ ï ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ 

ʥʘʚʯʘʥʥʷ (ʤ. ʊʝʨʥʦʧʽʣʴ, ʋʢʨʘʾʥʘ). 

ɺʘʣʝʨʽʡ ɻɸɹʈʋʉɭɺ ï ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ 

ʾʾ ʥʘʚʯʘʥʥʷ (ʤ. ʊʝʨʥʦʧʽʣʴ, ʋʢʨʘʾʥʘ). 

ɻʘʣʠʥʘ ɻɽʅʉɽʈʋʂ ï ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ 

ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ (ʤ. ʊʝʨʥʦʧʽʣʴ, ʋʢʨʘʾʥʘ). 

ʆʢʩʘʥʘ ʂɸʈɸɹɯʅ ï ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ 

ʥʘʚʯʘʥʥʷ (ʤ. ʊʝʨʥʦʧʽʣʴ, ʋʢʨʘʾʥʘ). 

ʄʠʢʦʣʘ ʂɸʈʇɯʅʉʔʂʀʁ ï ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʘʚʪʦʤʘʪʠʢʠ, ʊʝʭʥʽʢʦ-ʛʫʤʘʥʽʩʪʠʯʥʘ ʘʢʘʜʝʤʽʷ (ʤ. ɹʝʣʴʩʴʢʦ-ɹʷʣʘ, 

ʇʦʣʴʱʘ). 

ʉʝʨʛʽʡ ʄɸʈʊʀʅʖʂ ï ʢʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ 

ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ (ʤ. ʊʝʨʥʦʧʽʣʴ, ʋʢʨʘʾʥʘ). 

ɻʘʥʥʘ ʉʂɸʉʂɯɺ ï ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ (ʤ. ʊʝʨʥʦʧʽʣʴ, 

ʋʢʨʘʾʥʘ). 

 

 

É ɸʚʪʦʨʠ ʩʪʘʪʝʡ, 2025 

É ʌʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʡ ʬʘʢʫʣʴʪʝʪ, 

ʊʅʇʋ ʤ̔. ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 2025 
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The use of video content is becoming increasingly widespread in the modern 

world. It is particularly effective for positioning goods, various services, and brands; 

presenting intriguing information that has not been previously noticed or disclosed to 

the public; encouraging an engaged audience to think, potentially leading to specific 

actions in the future; and serving as a powerful means of self-expression. 

Despite the extensive growth in this industry, there is a noticeable lack of 

comprehensive research in the field. Existing studies primarily focus on business 

strategies for promoting goods and services. Consequently, the challenge of 

developing an algorithm for creating popular video content remains highly 

relevant [2]. 

Video has the highest attention retention rate of any media. Your audience 

retains 95 % of your message when watching a video and only 10 % when reading 

text [1]. Creating such content is a creative process, but there are a few steps that will 

help you create effective material. First of all, you need to define the purpose of the 

video, its goals, and identify the target audience. 

Through our practical experience in developing video materials, we have 

established a general algorithm for creating this type of content (see Figure 1). 

Itôs important to remember that each project may have its own unique features, 

so flexibility and creativity play an important role in the process of creating an 

attractive and effective video. An effective video is a combination of creativity, 

analytics, and appeal to the target audience. These strategies can improve the 

effectiveness of a promotional video by increasing engagement and impact on the 

audience (see Figure 2). 

  

Fig. 2. Combining strategies for effective video 
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Fig. 1. Video content development algorithm 

A small study allowed us to identify the factors of effectiveness: 

Adapt to your target audience. This means taking into account their needs, 

preferences, tone of voice, and the way they perceive information. The site should be 

clearly focused on solving specific problems or meeting certain needs of the target 

audience; 

A vivid and memorable narrative. The story it tells should be interesting, 

emotionally charged, and easy to understand. This approach can create an emotional 

connection with the viewer, which increases their involvement and interest; 
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Visual appeal and professionalism. This means image clarity, sound quality, 

proper editing rhythm and the use of effects that increase its information value; 

Simplicity and clarity of the message. The message should be concise and 

convey the key points without unnecessary details. A clearly formulated call to action 

at the end is also a necessary element that encourages the audience to respond; 

Adaptation to the platform on which it will be shown. For example, for social 

media, it is important to consider the length, as short videos are usually more 

successful. Or for mobile devices, a vertical format; 

SEO optimization. This means using keywords in the titles, descriptions, and 

tags of your video to help improve its display in search engines; 

Considering the feedback and reactions of the audience to the video. By 

analyzing comments, views, and engagement with the content, you can customize 

your promotional video for greater effectiveness and audience engagement; 

Continuously iterating and improving your strategies. Video content does not 

always achieve its goals the first time. Continuous improvement, testing different 

approaches, and correcting mistakes is the key to creating effective content. 

A generalized scheme of recommendations for video creation is shown in 

Figure 3. 

 

Fig. 3. Recommendations for creating a video 

The purpose of the study is to identify strategies, conditions, criteria, and 

resources necessary for developing effective video content. The findings from this 

study are being implemented in the project çPHYSMAT: Beyond the Numbersè. 

Creating effective video content is an ongoing process of refinement and adaptation 

that requires exploring new approaches, honing skills, and responding to viewer 

feedback. 
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The paper investigates the effectiveness of using computer mathematics tools 

in the process of studying differential equations in higher education institutions. 

Emphasis is placed on the role of computer modeling, visualization, and numerical 

problem solving as tools for improving the quality of studentsô mathematical training. 

Particular attention is paid to the Python programming language and its libraries 

(NumPy, SciPy, SymPy, Matplotlib), which provide broad opportunities for 

implementing mathematical models. 

In modern conditions of education development, the need for a deeper 

understanding of the subject material through active interaction with it comes to the 

fore. Studying the course of differential equations is traditionally associated with 

difficulties for students, because it often requires not only analytical abilities, but also 

spatial representation, modeling skills, and understanding of the applied essence of 

problems. In this context, the tools of computer mathematics play an important role: 

they make it possible to move from abstract reasoning to a visual computer 

experiment, thereby contributing to a deeper assimilation of the material. 

Computational mathematics is a field that combines mathematical modeling, 

numerical methods, algorithmization, and software. In the educational process, it 

allows you to implement the following functions: interactive learning ï visualization 

of complex mathematical processes; computer modeling ï construction of 

mathematical models of real phenomena; automation of calculations ï acceleration 

and optimization of problem solving; empirical testing of hypotheses ï testing of 

theoretical results; student project activities ï development of their own models and 

analysis. 

Computer tools do not replace mathematical apparatus, but on the contrary, 

they expand its application. 

Let us outline the main advantages of using the Python programming 

environment as a means of supporting the educational process when studying 

differential equations. Python is a programming language that is actively used today 

in both scientific research and education. Its main advantages: simple syntax, 

accessible even to beginners; powerful libraries for working with mathematics; 

NumPy ï linear algebra, arrays; SciPy ï numerical integration, ODE solving 

methods; SymPy ï symbolic calculations, analytical solutions; Matplotlib ï plotting 
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and visualization; Jupyter Notebook ï an interactive environment for writing, 

executing, and documenting code. 

With the help of these tools, you can implement most of the classic course 

tasks, supplementing studentsô theoretical knowledge with an applied component. 

Letôs give an example of visualizing the direction field and isocline of a 

differential equation using the Python programming environment. Letôs consider the 

first-order differential equation yô= y ï x2 + 1, and construct the direction field for it 

and the isocline yô= 0 Ÿ y = x2 ï 1. 

Here is the code for constructing the direction field and isocline graph of this 

equation (Fig. 1). 
import numpy as np 

import matplotlib.pyplot as plt 

# ʉʽʪʢʘ ʜʣʷ ʧʦʣʷ ʥʘʧʨʷʤʢʽʚ 

x = np.linspace(-2, 2, 20) 

y = np.linspace(-1, 3, 20) 

X, Y = np.meshgrid(x, y) 

# ʇʦʭʽʜʥʘ 

dy_dx = Y - X**2 + 1  

U = np.ones_like(dy_dx) 

V = dy_dx 

N = np.sqrt(U**2 + V**2) 

U2, V2 = U / N, V / N 

# ʇʦʙʫʜʦʚʘ ʛʨʘʬʽʢʘ 

fig, ax = plt.subplots(figsize=(8, 6)) 

ax.quiver(X, Y, U2, V2, angles=çxyè, color=çblueè, width=0.005) 

# ʇʦʙʫʜʦʚʘ ʽʟʦʢʣʽʥʠ yȭ = 0  y = x2 - 1 

x_iso = np.linspace(-2, 2, 500) 

y_iso = x_iso**2 - 1 

ax.plot(x_iso, y_iso, ór-ô, linewidth=2.5, label=çɯʟʦʢʣʽʥʘ yô = 0è) 

# ʆʬʦʨʤʣʝʥʥʷ ʛʨʘʬʽʢʘ 

ax.set_title(çʇʦʣʝ ʥʘʧʨʷʤʢʽʚ ʪʘ ʽʟʦʢʣʽʥʘ ʜʣʷ yô = y - xĮ + 1è) 

ax.set_xlabel(çxè) 

ax.set_ylabel(çyè) 

ax.grid(True) 

ax.legend() 

ax.set_xlim(-2, 2) 

ax.set_ylim(-1, 3) 

# ɿʙʝʨʝʞʝʥʥʷ ʟʦʙʨʘʞʝʥʥʷ 

image_path_fixed = pole_napryamkiv_izoklina_fixed.pngè 

plt.savefig(image_path_fixed) 

plt.close() 
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Fig. 1. Construction of the direction field and isocline graph of the differential equation 

The study tested the integration of Python into the teaching of differential 

equations: a series of interactive practical exercises were developed; templates were 

created in Jupyter Notebook;microprojects for creating mathematical models were 

introduced. 

The results indicate increased student interest and better assimilation of the 

material. 

Integrating computer mathematics tools, including Python, into the differential 

equations course is an effective way to modernize mathematics education. This 

allows combining theoretical material with applied analysis, developing computer 

modeling skills, and increasing student motivation. 
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The study of the regulatory framework of higher veterinary education in 

Ukraine and educational and professional programs of specialty 211 çVeterinary 

Medicineè of domestic higher education institutions indicates the mandatory study of 

a foreign language course to prepare students ï future veterinarians for foreign 

language communication. It, therefore, determines the need to clarify the content of 
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this concept. In the dictionary and encyclopedic literature, the interpretation of 

foreign language communication as a type of activity or process that involves 

establishing contacts and exchanging information using foreign language means 

based on a particular strategy and tactics of interaction between communicants and 

their perception and understanding of each other prevails [3]. 

Based on such a general lexicographic definition, numerous authorial 

interpretations of çforeign language communicationè focus on individual aspects of 

the corresponding complex phenomenon. As a result, two main approaches to 

justifying the essence of foreign language communication have emerged in modern 

scientific literature ï technocratic and interactionist: the first involves a certain degree 

of neglect of the personal, psychological, and social aspects of foreign language 

communication and its interpretation primarily as information exchange; the second, 

on the contrary, elevates the perceptual, interactive functions of foreign language 

communication to the same level as informational communication and is aimed at 

understanding it as a complex process of interpersonal interaction to exchange 

thoughts, beliefs, emotions, etc [2; 4]. 

As a result, çprofessional foreign language communicationè or çprofessionally 

oriented foreign language communicationè has become widely used in scientific 

literature to denote the communication process using a foreign language during 

professional activity. According to researchers, such communication is carried out in 

situations and conditions of a specific professional activity and, therefore, considers 

its characteristic features [5]. Accordingly, it primarily involves solving professional 

tasks and is marked by regulating participantsô verbal behavior norms and the formal-

role nature of their interaction. Given this, the çprofessional foreign language 

communicationè category is generally defined in scientific works as a complex and 

multifaceted form of interaction to transmit professionally significant meanings. 

Given all the above, we interpret the foreign language communication of a 

veterinarian as a process of officially regulated interaction of participants to exchange 

specific professional information using a foreign language to implement professional 

tasks, transfer professional experience, etc. It is integrated into the context of the 

professional activity of a veterinary doctor and, therefore, involves operating in the 

professional language of veterinary medicine, that is, a system of units that verbalize 

the so-called çcognitive spaceè of professional veterinary activity ï a set of its 

concepts and categories ï and generally accepted norms of verbal behavior in a 

professional environment. Given the recognition of the close relationship in this 

process of such three aspects as, in fact, information exchange, interpersonal 

interaction, and mutual perception, we allow the synonymous use of the concepts 

çforeign language communicationè and çforeign language communicationè within 

the framework of our work. At the same time, the combination of these categories 

with the name of the main subject of foreign language communication ï a veterinary 

specialist ï quite clearly, in our opinion, testifies to its professional orientation and, 

therefore, does not require additional clarification through the appropriate definition.  

Effective foreign language communication in the field of veterinary medicine 

is based on the foreign language communicative competence of specialists of the 
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relevant profile, which is manifested in their ability to constructively use a foreign 

language as a means of communication in professional activity and interaction. To 

avoid ambiguities within the framework of our study, we will use the term 

çcompetenceè and not çcompetenceè which, due to the closeness of the semantic 

structure, are often used as interchangeable synonyms to denote awareness, 

knowledge in a particular field of activity, the ability to implement it effectively. At 

the same time, the semantic content of the term çcompetenceè, according to 

lexicographic sources, also includes the meaning of the scope of authority of a 

specific person or organization [1]. Therefore, it does not verbalize the ability to 

communicate in a foreign language as clearly and unambiguously as çcompetenceè. 

In conclusion, foreign language communicative competence in modern 

scientific literature is considered a general personal formation of a specialist, a 

component of his professional competence, or an integrated personal and professional 

quality. Therefore, this category is defined through the corresponding core concepts, 

including: çprofessional qualityè, çpersonal qualityè, çprofessional and personal 

characteristicè, çcomplex personal resourceè, çset of personal characteristicsè, 

çcomplex of knowledge, skills and abilitiesè, etc. The existing approaches to 

interpreting the foreign language communicative competence of a specialist in a 

specific field and the definitions proposed within them, in our opinion, are not 

mutually exclusive but complementary because by focusing on specific aspects of the 

relevant complex phenomenon, they collectively provide a more complete, 

exhaustive understanding of its essence. 

Summarizing the numerous definitions of this concept and taking into account 

the specifics of the communicative activity of veterinary doctors, in our work, we will 

use the understanding of a veterinarianôs foreign language communicative 

competence as his complex personal and professional quality, which integrates a wide 

range of knowledge, skills, motives, interests, value orientations and ensures the 

effective use of a foreign language as a means of professional communication and 

self-improvement. We consider its essential characteristics to be: 1) integration, 

which is manifested in the combination of various knowledge, skills, motivation, 

values, etc.; 2) dynamism, which is reflected in the possibility of continuous 

improvement; 3) multi aspects, which consists in projecting onto various personal 

traits, abilities; 4) activity nature, which involves its formation and manifestation 

exclusively through practical actions. 
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Google Workspace, Microsoft 365, Dropbox, Zoom, Moodle Cloud ʪʘ ʽʥʰʽ [1]. 

ʇʨʦʙʣʝʤʘʪʠʢʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʫ ʟʥʘʡʰʣʘ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʫ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʨʦʚʽʜʥʠʭ ʫʢʨʘʾʥʩʴʢʠʭ ʚʯʝʥʠʭ. ʊʘʢ, ʆ. 

ʆʚʯʘʨʫʢ ʘʥʘʣʽʟʫʻ ʧʠʪʘʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʮʠʬʨʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʧʝʜʘʛʦʛʽʚ ʫ 

ʢʦʥʪʝʢʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʨʽʰʝʥʴ. ʉ. ɻʨʠʮʝʥʢʦ ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ ʥʘ 

ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ɯʂʊ ʪʘ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʫ 

ʩʠʩʪʝʤʽ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ. ɭ. ɿʫʙʢʦ ʜʦʩʣʽʜʞʫʻ ʦʩʦʙʣʠʚʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ 
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ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʽ, ʟʦʢʨʝʤʘ ʚ ʽʥʞʝʥʝʨʥʦ-

ʧʝʜʘʛʦʛʽʯʥʽʡ ʩʬʝʨʽ. ʄ. ʐʠʰʢʽʥʘ ʧʨʠʩʚʷʯʫʻ ʩʚʦʾ ʧʨʘʮʽ ʧʠʪʘʥʥʷʤ ʮʠʬʨʦʚʽʟʘʮʽʾ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʨʦʟʚʠʪʢʫ ʭʤʘʨʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʧʣʘʪʬʦʨʤ. 

ɺʦʥʠ ʚʠʜʽʣʷʶʪʴ ʨʷʜ ʢʣʶʯʦʚʠʭ ʧʝʨʝʚʘʛ ʚʧʨʦʚʘʜʞʝʥʥʷ ʭʤʘʨʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʘ ʩʘʤʝ:  

¶ ʙʝʟʧʝʨʝʰʢʦʜʥʠʡ ʜʦʩʪʫʧ ʜʦ ʥʘʚʯʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʮʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʝʜʘʛʦʛʫ ʧʨʘʮʶʚʘʪʠ ʟ ʦʩʚʽʪʥʽʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʫ ʟʨʫʯʥʠʡ ʯʘʩ ʪʘ ʟ ʙʫʜʴ-ʷʢʦʛʦ 

ʧʨʠʩʪʨʦʶ, ʧʽʜʢʣʶʯʝʥʦʛʦ ʜʦ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ; 

¶ ʤʦʞʣʠʚʽʩʪʴ ʩʧʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʦʥʣʘʡʥ-ʨʝʞʠʤʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 
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ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʢʦʤʘʥʜʥʫ ʨʦʙʦʪʫ ʟ ʫʯʥʷʤʠ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ; 

¶ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʫ ʦʮʽʥʶʚʘʥʥʷ, ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʜʦʩʪʫʧʦʤ ʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ Google Forms, Moodle ʘʙʦ Microsoft Teams ʽ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ 

ʟʜʽʡʩʥʶʚʘʪʠ ʧʝʨʝʚʽʨʢʫ ʟʥʘʥʴ ʪʘ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

¶ ʟʨʫʯʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʯʝʨʝʟ ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ 
ʣʝʛʢʦ ʽʥʪʝʛʨʫʻʪʴʩʷ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʚʽʜʝʦ, ʧʨʝʟʝʥʪʘʮʽʾ, ʤʦʜʝʣʽ, ʩʠʤʫʣʷʮʽʾ ʪʘ 

ʽʥʰʽ ʽʥʪʝʨʘʢʪʠʚʥʽ ʟʘʩʦʙʠ; 

¶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʟʘʭʠʩʪʫ ʜʘʥʠʭ. ʍʤʘʨʥʽ ʧʣʘʪʬʦʨʤʠ 

ʛʘʨʘʥʪʫʶʪʴ ʥʘʜʽʡʥʝ ʨʝʟʝʨʚʥʝ ʟʙʝʨʽʛʘʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʢʦʥʪʝʥʪʫ ʪʘ ʡʦʛʦ ʟʘʭʠʩʪ ʚʽʜ 

ʚʪʨʘʪʠ ʯʠ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ. 
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Google Workspace ʘʙʦ Microsoft 365 ð ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ 

(Docs, Sheets, Slides, Forms). 

2. ʉʪʚʦʨʝʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʍʤʘʨʥʽ ʩʝʨʚʽʩʠ ʜʘʶʪʴ ʟʤʦʛʫ ʟʙʝʨʽʛʘʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ (ʚʽʜʝʦ, 

ʧʨʝʟʝʥʪʘʮʽʾ, ʽʥʩʪʨʫʢʮʽʾ). ʃʝʛʢʠʡ ʜʦʩʪʫʧ ʟ ʙʫʜʴ-ʷʢʦʛʦ ʧʨʠʩʪʨʦʶ ð ʚʘʞʣʠʚʦ ʜʣʷ 

ʛʥʫʯʢʦʛʦ ʥʘʚʯʘʥʥʷ. 

3. ʉʧʽʚʧʨʘʮʷ ʪʘ ʢʦʤʫʥʽʢʘʮʽʷ. 

ʉʧʽʣʴʥʝ ʨʝʜʘʛʫʚʘʥʥʷ ʜʦʢʫʤʝʥʪʽʚ, ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʽʾ, ʬʦʨʫʤʠ. ʇʨʠʢʣʘʜ: 

Zoom ʘʙʦ Microsoft Teams ð ʜʣʷ ʦʥʣʘʡʥ-ʢʦʥʩʫʣʴʪʘʮʽʡ, ʩʝʤʽʥʘʨʽʚ. 

4. ʈʦʟʚʠʪʦʢ ʮʠʬʨʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. ʍʤʘʨʥʽ ʧʣʘʪʬʦʨʤʠ ʤʦʪʠʚʫʶʪʴ ʷʢ 

ʚʠʢʣʘʜʘʯʽʚ, ʪʘʢ ʽ ʩʪʫʜʝʥʪʽʚ ʦʧʘʥʦʚʫʚʘʪʠ ʩʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ. 

ɯʥʞʝʥʝʨ-ʧʝʜʘʛʦʛ ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠ ʽʥʪʝʨʘʢʪʠʚʥʽ ʟʘʚʜʘʥʥʷ, ʦʧʠʪʫʚʘʥʥʷ, 

ʮʠʬʨʦʚʽ ʣʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ. 

5. ʄʦʥʽʪʦʨʠʥʛ ʽ ʢʦʥʪʨʦʣʴ ʟʥʘʥʴ. 

ɸʚʪʦʤʘʪʠʯʥʝ ʦʮʽʥʶʚʘʥʥʷ ʪʝʩʪʽʚ. ɸʥʘʣʽʪʠʢʘ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʛʨʝʩʫ 

ʩʪʫʜʝʥʪʽʚ [2]. 

ʍʤʘʨʥʽ ʩʝʨʚʽʩʠ ʜʦʟʚʦʣʷʶʪʴ ʽʥʞʝʥʝʨʘʤ-ʧʝʜʘʛʦʛʘʤ ʪʘʫʯʥʷʤʤʠʪʪʻʚʦ 

ʦʪʨʠʤʫʚʘʪʠ ʜʦʩʪʫʧ ʜʦʨʽʟʥʠʭʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʜʦʜʘʪʢʽʚ, ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʽʥʰʠʭ ʨʝʩʫʨʩʽʚ ʯʝʨʝʟʤʝʨʝʞʫ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ 

ʥʝʧʝʨʝʨʚʥʫʜʦʩʪʫʧʥʽʩʪʴ ʥʝʦʙʭʽʜʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʥʘʚʯʘʥʥʷ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʤʽʩʮʷ 

ʧʝʨʝʙʫʚʘʥʥʷ. 

ʍʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ð ʮʝ ʥʝʚʽʜôʻʤʥʘ ʯʘʩʪʠʥʘ ʩʫʯʘʩʥʦʾ ʨʦʙʦʪʠ ʽʥʞʝʥʝʨʘ-

ʧʝʜʘʛʦʛʘ. ɺʦʥʠ ʜʘʶʪʴ ʟʤʦʛʫ ʧʦʻʜʥʫʚʘʪʠ ʪʝʭʥʽʯʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʟ ʧʝʜʘʛʦʛʽʯʥʦʶ 

ʤʘʡʩʪʝʨʥʽʩʪʶ, ʨʦʙʣʷʯʠ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʙʽʣʴʰ ʽʥʪʝʨʘʢʪʠʚʥʠʤ, ʜʦʩʪʫʧʥʠʤ ʽ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʤ 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ɿʦʣʦʪʘʨʴʦʚʘ ɯ. ʆ., ʄʘʩʣʶʢ ʅ. ɺ., ɿʦʣʦʪʘʨʝʚʘ ʀ. ɸ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʚ ʦʩʚʽʪʽ: 

ʨʠʟʠʢʠ ʪʘ ʢʨʠʪʝʨʽʾ ʚʠʙʦʨʫ ʧʨʦʚʘʡʜʝʨʘ ʭʤʘʨʥʠʭ ʧʦʩʣʫʛ, 2012. ʉ. 148ï151. 

2. ʉʘʞʢʦ, ɻ. ʎʠʬʨʦʚʽʟʘʮʽʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʽʥʞʝʥʝʨʽʚ-ʧʝʜʘʛʦʛʽʚ: 

ʪʝʦʨʝʪʠʯʥʠʡ ʘʩʧʝʢʪ. ʇʨʦʙʣʝʤʠ ʽʥʞʝʥʝʨʥʦ-ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ, 2021, 70: 84-91. 
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ɿʅɸʅʔ ɺ ʎʀʌʈʆɺʆʄʋ ʌʆʈʄɸʊɯ 

ɺʠʥʥʠʮʴʢʘ ʄʘʨʪʘ ʖʨʽʾʚʥʘ 
ʟʜʦʙʫʚʘʯ ʜʨʫʛʦʛʦ (ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ 

(ʄʘʪʝʤʘʪʠʢʘ), 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

martavynnytska@gmail.com 

ɻʦʤʝʥʶʢ ɻʘʥʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 
ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʚ.ʦ ʟʘʚʽʜʫʚʘʯʘ ʢʘʬʝʜʨʠ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

homenyuk_hanna@tnpu.edu.ua 

ʉʫʯʘʩʥʘ ʦʩʚʽʪʘ ʩʪʠʢʘʻʪʴʩʷ ʟ ʚʠʢʣʠʢʘʤʠ, ʧʦʚô̫ ʟʘʥʠʤʠ ʟ ʽʥʪʝʛʨʘʮʽʻʶ 

ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ. ʊʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʚʠʢʣʘʜʘʥʥʷ 

ʘʣʛʝʙʨʠ, ʪʘʢʽ ʷʢ ʣʝʢʮʽʾ ʪʘ ʧʠʩʴʤʦʚʽ ʚʧʨʘʚʠ, ʯʘʩʪʦ ʥʝ ʟʜʘʪʥʽ ʧʦʚʥʦʶ ʤʽʨʦʶ 

ʟʘʮʽʢʘʚʠʪʠ ʫʯʥʽʚ ʯʠ ʝʬʝʢʪʠʚʥʦ ʧʝʨʝʚʽʨʠʪʠ ʾʭʥʽ ʟʥʘʥʥʷ ʚ ʫʤʦʚʘʭ ʰʚʠʜʢʦʛʦ 

ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʋʯʥʽ ʧʦʪʨʝʙʫʶʪʴ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʧʽʜʭʦʜʽʚ, 

ʷʢʽ ʙ ʧʦʻʜʥʫʚʘʣʠ ʥʘʚʯʘʥʥʷ ʟ ʧʨʘʢʪʠʯʥʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʟʥʘʥʴ ʽ ʬʦʨʤʫʚʘʣʠ 

ʥʘʚʠʯʢʠ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ. ʆʜʥʠʤ ʽʟ ʪʘʢʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʻ ʚʝʙ-ʢʚʝʩʪʠ ï

 ʽʥʥʦʚʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʽʥʪʝʛʨʫʚʘʪʠ ʮʠʬʨʦʚʠʡ ʬʦʨʤʘʪ ʫ ʚʠʚʯʝʥʥʷ 

ʘʣʛʝʙʨʠ. ʇʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʷʢ ʦʧʪʠʤʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʝʙ-ʢʚʝʩʪʠ 

ʜʣʷ ʧʦʻʜʥʘʥʥʷ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʪʘ ʦʮʽʥʢʠ ʟʥʘʥʴ, ʟʙʝʨʽʛʘʶʯʠ ʧʨʠ ʮʴʦʤʫ 

ʤʦʪʠʚʘʮʽʶ ʫʯʥʽʚ ʽ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʦʩʚʽʪʥʽʤ ʩʪʘʥʜʘʨʪʘʤ [1]. 

ɺʝʙ-ʢʚʝʩʪ ï ʮʝ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʻʢʪ, ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʽʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʽʚ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʚʽʜ ʫʯʥʽʚ ʘʥʘʣʽʟʫ, 

ʩʠʥʪʝʟʫ ʪʘ ʦʮʽʥʢʠ ʽʥʬʦʨʤʘʮʽʾ. ʋ ʢʦʥʪʝʢʩʪʽ ʘʣʛʝʙʨʠ ʚʝʙ-ʢʚʝʩʪʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʘʜʘʧʪʦʚʘʥʽ ʜʣʷ ʨʦʟʚô̫ ʟʘʥʥʷ ʨʽʚʥʷʥʴ, ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʽʚ ʬʫʥʢʮʽʡ, ʜʦʩʣʽʜʞʝʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʯʠ ʥʘʚʽʪʴ ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʠʭ ʟʘʜʘʯ. ʆʩʥʦʚʥʘ ʽʜʝʷ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʫʯʥʽ ʥʝ ʧʨʦʩʪʦ ʦʪʨʠʤʫʚʘʣʠ ʟʥʘʥʥʷ ʚʽʜ ʫʯʠʪʝʣʷ, ʘ 

ʩʘʤʦʩʪʽʡʥʦ ʰʫʢʘʣʠ ʽʥʬʦʨʤʘʮʽʶ, ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʾʾ ʪʘ ʧʨʝʟʝʥʪʫʚʘʣʠ ʨʝʟʫʣʴʪʘʪʠ. 

ʇʝʨʰʠʤ ʢʨʦʢʦʤ ʫ ʩʪʚʦʨʝʥʥʽ ʚʝʙ-ʢʚʝʩʪʫ ʟ ʘʣʛʝʙʨʠ ʻ ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʠ. 

ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʪʝʤʘ ʫʨʦʢʫ çʂʚʘʜʨʘʪʠʯʥʽ ʨʽʚʥʷʥʥʷè, ʚʝʙ-ʢʚʝʩʪ ʤʦʞʝ ʚʢʣʶʯʘʪʠ 

ʟʘʚʜʘʥʥʷ ʟʥʘʡʪʠ ʽʩʪʦʨʠʯʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʾʭʥʻ ʚʽʜʢʨʠʪʪʷ, ʨʦʟʚô̫ ʟʘʪʠ ʢʽʣʴʢʘ 

ʧʨʠʢʣʘʜʽʚ ʽʟ ʨʝʘʣʴʥʦʛʦ ʞʠʪʪʷ (ʥʘʧʨʠʢʣʘʜ, ʨʦʟʨʘʭʫʥʦʢ ʪʨʘʻʢʪʦʨʽʾ ʨʫʭʫ ʦʙô̒ ʢʪʘ) 

ʪʘ ʧʝʨʝʚʽʨʠʪʠ ʧʨʘʚʠʣʴʥʽʩʪʴ ʨʦʟʚô̫ ʟʢʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʥʣʘʡʥ-ʢʘʣʴʢʫʣʷʪʦʨʽʚ. 

ʋʯʝʥʴ ʦʪʨʠʤʫʻ ʯʽʪʢʠʡ ʩʮʝʥʘʨʽʡ: ʚʩʪʫʧ, ʟʘʚʜʘʥʥʷ, ʩʧʠʩʦʢ ʨʝʩʫʨʩʽʚ, ʧʨʦʮʝʩ 

ʚʠʢʦʥʘʥʥʷ ʪʘ ʢʨʠʪʝʨʽʾ ʦʮʽʥʢʠ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʦʜʥʦʯʘʩʥʦ ʥʘʚʯʘʪʠ ʪʘ 

ʦʮʽʥʶʚʘʪʠ ʟʥʘʥʥʷ, ʘʜʞʝ ʚʯʠʪʝʣʴ ʤʦʞʝ ʘʥʘʣʽʟʫʚʘʪʠ ʥʝ ʣʠʰʝ ʧʨʘʚʠʣʴʥʽʩʪʴ 

ʚʽʜʧʦʚʽʜʝʡ, ʘ ʡ ʣʦʛʽʢʫ ʤʽʨʢʫʚʘʥʴ ʫʯʥʽʚ. 

ɼʨʫʛʠʤ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ. ɺʝʙ-ʢʚʝʩʪʠ ʤʦʞʫʪʴ 

ʚʢʣʶʯʘʪʠ ʤʫʣʴʪʠʤʝʜʽʡʥʽ ʝʣʝʤʝʥʪʠ ï ʚʽʜʝʦʫʨʦʢʠ, ʽʥʪʝʨʘʢʪʠʚʥʽ ʛʨʘʬʽʢʠ ʯʠ 

ʩʠʤʫʣʷʮʽʾ, ʷʢʽ ʜʦʩʪʫʧʥʽ ʚ ʤʝʨʝʞʽ. ʅʘʧʨʠʢʣʘʜ, ʫʯʥʽ ʤʦʞʫʪʴ ʩʢʦʨʠʩʪʘʪʠʩʷ 

ʧʣʘʪʬʦʨʤʘʤʠ ʪʠʧʫ GeoGebra ʜʣʷ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʽʚ ʘʙʦ Wolfram Alpha ʜʣʷ 

ʧʝʨʝʚʽʨʢʠ ʦʙʯʠʩʣʝʥʴ [3; 4]. ʎʝ ʥʝ ʣʠʰʝ ʧʦʣʝʛʰʫʻ ʨʦʟʫʤʽʥʥʷ ʘʙʩʪʨʘʢʪʥʠʭ ʧʦʥʷʪʴ 
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ʘʣʛʝʙʨʠ, ʘ ʡ ʨʦʟʚʠʚʘʻ ʮʠʬʨʦʚʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʱʦ ʻ ʦʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʚʠʤʦʛ 

ʩʫʯʘʩʥʦʾ ʦʩʚʽʪʠ. 

ʊʨʝʪʽʡ ʘʩʧʝʢʪ ï ʧʝʨʝʚʽʨʢʘ ʟʥʘʥʴ. ɺʝʙ-ʢʚʝʩʪ ʟʘʟʚʠʯʘʡ ʟʘʚʝʨʰʫʻʪʴʩʷ 

ʩʪʚʦʨʝʥʥʷʤ ʧʨʦʜʫʢʪʫ: ʧʨʝʟʝʥʪʘʮʽʾ, ʟʚʽʪʫ ʯʠ ʥʘʚʽʪʴ ʢʦʨʦʪʢʦʛʦ ʚʽʜʝʦ, ʜʝ ʫʯʝʥʴ 

ʧʦʷʩʥʶʻ ʩʚʽʡ ʨʦʟʚô̫ ʟʦʢ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʯʠʪʝʣʶ ʦʮʽʥʠʪʠ ʥʝ ʣʠʰʝ ʟʥʘʥʥʷ ʘʣʛʝʙʨʠ, 

ʘ ʡ ʫʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ ʟ ʽʥʬʦʨʤʘʮʽʻʶ, ʘʨʛʫʤʝʥʪʫʚʘʪʠ ʩʚʦʶ ʧʦʟʠʮʽʶ ʪʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʾ. ʅʘʧʨʠʢʣʘʜ, ʫʯʝʥʴ ʤʦʞʝ ʦʪʨʠʤʘʪʠ ʟʘʚʜʘʥʥʷ 

ʜʦʩʣʽʜʠʪʠ, ʷʢ ʢʚʘʜʨʘʪʠʯʥʽ ʬʫʥʢʮʽʾ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʘʨʭʽʪʝʢʪʫʨʽ, ʽ ʧʨʝʜʩʪʘʚʠʪʠ 

ʩʚʦʾ ʚʠʩʥʦʚʢʠ ʫ ʚʠʛʣʷʜʽ ʜʽʘʛʨʘʤʠ ʟ ʧʦʷʩʥʝʥʥʷʤʠ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʨʦʙʠʪʴ ʦʮʽʥʢʫ 

ʢʦʤʧʣʝʢʩʥʦʶ ʪʘ ʦʙô̒ ʢʪʠʚʥʦʶ. 

ʇʝʨʝʚʘʛʠ ʚʝʙ-ʢʚʝʩʪʽʚ ʫ ʚʠʚʯʝʥʥʽ ʘʣʛʝʙʨʠ ʦʯʝʚʠʜʥʽ: ʚʦʥʠ ʩʧʨʠʷʶʪʴ 

ʘʢʪʠʚʥʦʤʫ ʥʘʚʯʘʥʥʶ, ʧʽʜʚʠʱʫʶʪʴ ʤʦʪʠʚʘʮʽʶ ʫʯʥʽʚ ʽ ʜʦʟʚʦʣʷʶʪʴ ʫʯʠʪʝʣʶ 

ʘʜʘʧʪʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʜʦ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʩʢʣʘʜʥʦʩʪʽ. ʆʜʥʘʢ ʻ ʡ ʚʠʢʣʠʢʠ. ʈʦʟʨʦʙʢʘ 

ʷʢʽʩʥʦʛʦ ʚʝʙ-ʢʚʝʩʪʫ ʚʠʤʘʛʘʻ ʯʘʩʫ, ʜʦʩʪʫʧʫ ʜʦ ʪʝʭʥʦʣʦʛʽʡ ʽ ʧʝʚʥʦʛʦ ʨʽʚʥ 

ʮʠʬʨʦʚʦʾ ʛʨʘʤʦʪʥʦʩʪʽ ʷʢ ʚʽʜ ʫʯʠʪʝʣʽʚ, ʪʘʢ ʽ ʚʽʜ ʫʯʥʽʚ. ʂʨʽʤ ʪʦʛʦ, ʚʘʞʣʠʚʦ 

ʫʥʠʢʘʪʠ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʯʽʪʢʽʩʪʴ ʽʥʩʪʨʫʢʮʽʡ. 

ɺʝʙ-ʢʚʝʩʪʠ ʻ ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ ʥʘʚʯʘʥʥʷ ʪʘ 

ʧʝʨʝʚʽʨʢʠ ʟʥʘʥʴ ʫ ʮʠʬʨʦʚʦʤʫ ʬʦʨʤʘʪʽ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʘʣʛʝʙʨʠ. ɺʦʥʠ 

ʜʦʟʚʦʣʷʶʪʴ ʫʯʥʷʤ ʥʝ ʣʠʰʝ ʟʘʩʚʦʶʚʘʪʠ ʪʝʦʨʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ, ʘ ʡ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʡʦʛʦ ʥʘ ʧʨʘʢʪʠʮʽ, ʨʦʟʚʠʚʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʥʘʚʠʯʢʠ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʪʘ 

ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ. ɿʘʚʜʷʢʠ ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ ʪʘ ʛʥʫʯʢʦʩʪʽ ʚʝʙ-ʢʚʝʩʪʠ 

ʘʜʘʧʪʫʶʪʴʩʷ ʜʦ ʧʦʪʨʝʙ ʩʫʯʘʩʥʠʭ ʫʯʥʽʚ, ʨʦʙʣʷʯʠ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʙʽʣʴʰ ʮʽʢʘʚʠʤ 

ʽ ʧʨʦʜʫʢʪʠʚʥʠʤ. ɼʣʷ ʫʩʧʽʰʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʚʯʠʪʝʣʷʤ 

ʥʝʦʙʭʽʜʥʦ ʨʝʪʝʣʴʥʦ ʧʣʘʥʫʚʘʪʠ ʟʘʚʜʘʥʥʷ, ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʜʦʩʪʫʧ ʜʦ ʨʝʩʫʨʩʽʚ ʽ 

ʚʨʘʭʦʚʫʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʫʯʥʽʚ. ʋ ʧʝʨʩʧʝʢʪʠʚʽ ʚʝʙ-ʢʚʝʩʪʠ ʤʦʞʫʪʴ 

ʩʪʘʪʠ ʥʝʚʽʜô̒ ʤʥʦʶ ʯʘʩʪʠʥʦʶ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʩʧʨʠʷʶʯʠ ʬʦʨʤʫʚʘʥʥʶ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ XXI ʩʪʦʣʽʪʪʷ. 
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ʋ ʩʫʯʘʩʥʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʩʪʘʣʦ ʥʝʚʽʜô̒ ʤʥʦʶ ʯʘʩʪʠʥʦʶ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʰʢʽʣ. ʐʢʽʣʴʥʽ ʤʝʨʝʞʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʪʫʧ ʜʦ ʦʩʚʽʪʥʽʭ ʧʣʘʪʬʦʨʤ, 

ʝʣʝʢʪʨʦʥʥʠʭ ʞʫʨʥʘʣʽʚ, ʙʘʟ ʜʘʥʠʭ ʫʯʥʽʚ ʽ ʚʯʠʪʝʣʽʚ, ʘ ʪʘʢʦʞ ʜʦ ʤʝʨʝʞʝʚʠʭ 

ʨʝʩʫʨʩʽʚ ʽʥʪʝʨʥʝʪʫ. ʇʨʦʪʝ, ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʮʠʬʨʦʚʽʟʘʮʽʾ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʟʘʭʠʩʪʫ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʚʽʜ ʢʽʙʝʨʟʘʛʨʦʟ, 

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʪʘ ʚʠʪʦʢʽʚ ʜʘʥʠʭ. 

ɿʘʛʨʦʟʠ, ʟ ʷʢʠʤʠ ʩʪʠʢʘʶʪʴʩʷ ʰʢʽʣʴʥʽ ʤʝʨʝʞʽ, ʚʢʣʶʯʘʶʪʴ ʚʽʨʫʩʥʽ ʘʪʘʢʠ, 

ʬʽʰʠʥʛ, ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʡ ʜʦʩʪʫʧ, DDoS-ʘʪʘʢʠ ʪʘ ʚʥʫʪʨʽʰʥʽ ʟʘʛʨʦʟʠ ʯʝʨʝʟ 

ʥʝʜʦʩʪʘʪʥʶ ʦʙʽʟʥʘʥʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ ʱʦʜʦ ʧʨʘʚʠʣ ʙʝʟʧʝʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʎʝ ʩʪʚʦʨʶʻ ʧʦʪʨʝʙʫ ʫ ʚʧʨʦʚʘʜʞʝʥʥʽ ʢʦʤʧʣʝʢʩʥʠʭ 

ʙʝʟʧʝʢʦʚʠʭ ʨʽʰʝʥʴ, ʷʢʽ ʦʭʦʧʣʶʶʪʴ ʷʢ ʪʝʭʥʽʯʥʽ, ʪʘʢ ʽ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʘʩʧʝʢʪʠ 

ʢʽʙʝʨʟʘʭʠʩʪʫ. 

ɯʥʬʦʨʤʘʮʽʡʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʰʢʽʣʴʥʦʾ ʤʝʨʝʞʽ ʚʢʣʶʯʘʻ ʘʧʘʨʘʪʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʤʝʨʝʞʝʚʽ ʨʝʩʫʨʩʠ ʪʘ ʜʘʥʽ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʪʘ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʤʫ ʧʨʦʮʝʩʘʭ ʦʩʚʽʪʥʽʭ 

ʟʘʢʣʘʜʽʚ. 

ʎʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʦʭʦʧʣʶʻ: ʣʦʢʘʣʴʥʽ ʤʝʨʝʞʽ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ; 

ʩʝʨʚʝʨʠ ʪʘ ʨʦʙʦʯʽ ʩʪʘʥʮʽʾ; ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʰʢʦʣʽ; ʢʘʥʘʣʠ 

ʟʚô̫ ʟʢʫ ʪʘ ʪʦʯʢʠ ʜʦʩʪʫʧʫ ʜʦ ʽʥʪʝʨʥʝʪʫ; ʙʘʟʠ ʜʘʥʠʭ ʟ ʧʝʨʩʦʥʘʣʴʥʦʶ ʪʘ 

ʥʘʚʯʘʣʴʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ. 

ʆʙô̒ ʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʚʠʚʯʝʥʥʷ ʟʘʛʨʦʟ, ʷʢʽ ʤʦʞʫʪʴ 

ʚʧʣʠʚʘʪʠ ʥʘ ʙʝʟʧʝʢʫ ʰʢʽʣʴʥʦʾ ʤʝʨʝʞʽ, ʘ ʪʘʢʦʞ ʤʝʭʘʥʽʟʤʽʚ ʪʘ ʨʽʰʝʥʴ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʾʾ ʥʘʜʽʡʥʠʡ ʟʘʭʠʩʪ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʫ ʨʦʙʦʪʽ ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ: ʦʩʥʦʚʥʽ ʚʠʜʠ 

ʟʘʛʨʦʟ ʜʣʷ ʰʢʽʣʴʥʠʭ ʤʝʨʝʞ ʪʘ ʾʭʥʽ ʤʦʞʣʠʚʽ ʥʘʩʣʽʜʢʠ; ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ 

ʤʝʪʦʜʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʦʩʚʽʪʥʽʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ; ʦʨʛʘʥʽʟʘʮʽʡʥʽ 

ʧʽʜʭʦʜʠ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʢʽʙʝʨʙʝʟʧʝʢʠ ʫ ʰʢʦʣʘʭ; ʧʨʘʢʪʠʯʥʽ ʘʩʧʝʢʪʠ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʙʝʟʧʝʢʦʚʠʭ ʨʽʰʝʥʴ ʫ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ. 

ʋ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʙʝʟʧʝʢʦʚʠʭ ʨʽʰʝʥʴ ʜʣʷ ʟʘʭʠʩʪʫ 

ʰʢʽʣʴʥʦʾ ʤʝʨʝʞʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: 

ʄʝʪʦʜ ʘʥʘʣʽʟʫ ʪʘ ʩʠʥʪʝʟʫ: ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʙʝʟʧʝʢʦʚʠʭ ʨʽʰʝʥʴ ʪʘ 

ʧʽʜʭʦʜʽʚ ʜʦ ʟʘʭʠʩʪʫ ʤʝʨʝʞ; ʩʠʥʪʝʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʠʭ ʩʪʨʘʪʝʛʽʡ ʢʽʙʝʨʟʘʭʠʩʪʫ. 
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ɽʤʧʽʨʠʯʥʽ ʤʝʪʦʜʠ: ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʨʦʙʦʪʦʶ ʰʢʽʣʴʥʦʾ ʤʝʨʝʞʽ ʪʘ 

ʚʠʷʚʣʝʥʥʷ ʾʾ ʚʨʘʟʣʠʚʠʭ ʤʽʩʮʴ; ʪʝʩʪʫʚʘʥʥʷ ʤʝʨʝʞʽ ʥʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʨʽʟʥʠʭ ʚʠʜʽʚ 

ʢʽʙʝʨʟʘʛʨʦʟ (ʧʝʥʝʪʨʘʮʽʡʥʝ ʪʝʩʪʫʚʘʥʥʷ). 

ʄʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ: ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʝʡ ʧʦʪʝʥʮʽʡʥʠʭ ʟʘʛʨʦʟ ʪʘ 

ʾʭ ʚʧʣʠʚʫ ʥʘ ʨʦʙʦʪʫ ʤʝʨʝʞʽ; ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘʩʣʽʜʢʽʚ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʟʘʭʦʜʽʚ ʟʘʭʠʩʪʫ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʤʝʪʦʜʠ: ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʪʝʩʪʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ 

ʙʝʟʧʝʢʦʚʠʭ ʨʽʰʝʥʴ ʫ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ; ʦʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʨʦʮʝʜʫʨ. 

ʄʝʪʦʜʠ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ: ʢʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ ʫʩʽʭ ʝʣʝʤʝʥʪʽʚ ʤʝʨʝʞʽ 

ʷʢ ʻʜʠʥʦʾ ʩʠʩʪʝʤʠ; ʨʦʟʨʦʙʢʘ ʽʥʪʝʛʨʦʚʘʥʠʭ ʨʽʰʝʥʴ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʪʝʭʥʽʯʥʽ, 

ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʪʘ ʦʩʚʽʪʥʽ ʘʩʧʝʢʪʠ ʟʘʭʠʩʪʫ. 

ʎʽ ʤʝʪʦʜʠ ʜʦʟʚʦʣʷʶʪʴ ʢʦʤʧʣʝʢʩʥʦ ʧʽʜʽʡʪʠ ʜʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ 

ʟʘʭʠʩʪʫ ʰʢʽʣʴʥʦʾ ʤʝʨʝʞʽ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʾʾ ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʙʝʟʧʝʢʫ. 

ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ ʟʘʛʨʦʟʠ ʜʣʷ ʰʢʽʣʴʥʠʭ ʤʝʨʝʞ ʚʢʣʶʯʘʶʪʴ ʟʦʚʥʽʰʥʽ ʪʘ 

ʚʥʫʪʨʽʰʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʪʦʢʫ ʜʘʥʠʭ, ʧʦʨʫʰʝʥʥʷ ʨʦʙʦʪʠ 

ʩʠʩʪʝʤʠ ʯʠ ʥʘʚʽʪʴ ʬʽʥʘʥʩʦʚʠʭ ʚʪʨʘʪ. 

ʆʩʥʦʚʥʽ ʚʠʜʠ ʟʘʛʨʦʟ ʪʘ ʾʭʥʽ ʤʦʞʣʠʚʽ ʥʘʩʣʽʜʢʠ: 

ɺʽʨʫʩʥʽ ʪʘ ʰʢʽʜʣʠʚʽ ʧʨʦʛʨʘʤʠ (Malware, Ransomware, Spyware, Trojans). 

ʄʦʞʣʠʚʽ ʥʘʩʣʽʜʢʠ: ʟʘʨʘʞʝʥʥʷ ʧʨʠʩʪʨʦʾʚ, ʚʪʨʘʪʘ ʯʠ ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ (ʚʠʢʫʧʥʽ 

ʚʽʨʫʩʠ), ʚʠʢʨʘʜʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʧʦʨʫʰʝʥʥʷ ʨʦʙʦʪʠ ʥʘʚʯʘʣʴʥʠʭ 

ʧʣʘʪʬʦʨʤ. 

ʌʽʰʠʥʛ (Phishing). ʄʦʞʣʠʚʽ ʥʘʩʣʽʜʢʠ: ʦʪʨʠʤʘʥʥʷ ʟʣʦʚʤʠʩʥʠʢʘʤʠ ʧʘʨʦʣʽʚ 

ʪʘ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʯʝʨʝʟ ʧʽʜʨʦʙʣʝʥʽ ʝʣʝʢʪʨʦʥʥʽ ʣʠʩʪʠ ʯʠ ʩʘʡʪʠ, 

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʡ ʜʦʩʪʫʧ ʜʦ ʘʢʘʫʥʪʽʚ ʫʯʥʽʚ ʽ ʚʯʠʪʝʣʽʚ, ʧʦʰʠʨʝʥʥʷ 

ʜʝʟʽʥʬʦʨʤʘʮʽʾ. 

DDoS-ʘʪʘʢʠ (Distributed Denial of Service). ʄʦʞʣʠʚʽ ʥʘʩʣʽʜʢʠ: 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʩʝʨʚʝʨʽʚ ʰʢʽʣʴʥʦʾ ʤʝʨʝʞʽ, ʚʽʜʤʦʚʘ ʫ ʜʦʩʪʫʧʽ ʜʦ ʦʩʚʽʪʥʽʭ 

ʨʝʩʫʨʩʽʚ, ʥʝʩʪʘʙʽʣʴʥʘ ʨʦʙʦʪʘ ʦʥʣʘʡʥ-ʩʠʩʪʝʤ. 

ʅʝʩʘʥʢʮʽʦʥʦʚʘʥʠʡ ʜʦʩʪʫʧ (Hacking, Brute Force, Man-in-the-Middle 

Attacks). ʄʦʞʣʠʚʽ ʥʘʩʣʽʜʢʠ: ʦʪʨʠʤʘʥʥʷ ʢʦʥʪʨʦʣʶ ʥʘʜ ʦʙʣʽʢʦʚʠʤʠ ʟʘʧʠʩʘʤʠ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʤʦʜʠʬʽʢʘʮʽʷ ʘʙʦ ʚʠʜʘʣʝʥʥʷ ʚʘʞʣʠʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʧʝʨʝʭʦʧʣʝʥʥʷ 

ʤʝʨʝʞʝʚʦʛʦ ʪʨʘʬʽʢʫ, ʟʤʽʥʘ ʦʮʽʥʦʢ ʪʘ ʦʩʦʙʠʩʪʠʭ ʜʘʥʠʭ ʫʯʥʽʚ. 

ʉʦʮʽʘʣʴʥʘ ʽʥʞʝʥʝʨʽʷ (Social Engineering). ʄʦʞʣʠʚʽ ʥʘʩʣʽʜʢʠ: ʤʘʥʽʧʫʣʷʮʽʾ 

ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʘʨʦʣʽʚ ʘʙʦ ʽʥʰʦʾ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʰʢʽʜʣʠʚʦʛʦ ʇɿ ʯʝʨʝʟ ʜʦʚʽʨʫ ʜʦ ʟʥʘʡʦʤʠʭ ʜʞʝʨʝʣ. 

ɸʪʘʢʠ ʥʘ ʦʩʚʽʪʥʽ ʫʩʪʘʥʦʚʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʐɯ, ʛʣʠʙʦʢʽ ʬʝʡʢʠ (deepfake), 

ʷʢʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʜʠʩʢʨʝʜʠʪʘʮʽʾ ʚʠʢʣʘʜʘʯʽʚ ʘʙʦ ʫʯʥʽʚ. 

ɺʠʪʽʢ ʘʙʦ ʢʦʤʧʨʦʤʝʪʘʮʽʷ ʜʘʥʠʭ (Data Breaches). ʄʦʞʣʠʚʽ ʥʘʩʣʽʜʢʠ: 

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʫʯʥʽʚ ʽ ʚʯʠʪʝʣʽʚ, 

ʧʦʨʫʰʝʥʥʷ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʱʦʜʦ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ, ʨʠʟʠʢʠ ʜʣʷ ʙʝʟʧʝʢʠ ʜʽʪʝʡ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʝʟʘʭʠʱʝʥʠʭ ʧʨʠʩʪʨʦʾʚ ʪʘ ʤʝʨʝʞ (BYOD, Open Wi-Fi, IoT-

ʫʨʘʟʣʠʚʦʩʪʽ). ʄʦʞʣʠʚʽ ʥʘʩʣʽʜʢʠ: ʧʨʦʥʠʢʥʝʥʥʷ ʟʣʦʚʤʠʩʥʦʛʦ ʢʦʜʫ ʯʝʨʝʟ ʦʩʦʙʠʩʪʽ 

ʧʨʠʩʪʨʦʾ ʫʯʥʽʚ ʘʙʦ ʚʯʠʪʝʣʽʚ, ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʚʥʫʪʨʽʰʥʴʦʾ ʤʝʨʝʞʽ 
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ʩʪʦʨʦʥʥʽʭ ʦʩʽʙ, ʨʠʟʠʢ ʘʪʘʢʠ ʥʘ IoT-ʧʨʠʩʪʨʦʾ (ʢʘʤʝʨʠ, ʝʣʝʢʪʨʦʥʥʽ ʜʦʰʢʠ, 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ). 

ʅʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʢʽʙʝʨʛʨʘʤʦʪʥʦʩʪʽ ʧʝʨʩʦʥʘʣʫ ʪʘ ʫʯʥʽʚ. ʄʦʞʣʠʚʽ 

ʥʘʩʣʽʜʢʠ: ʥʝʚʠʢʦʥʘʥʥʷ ʙʘʟʦʚʠʭ ʧʨʘʚʠʣ ʙʝʟʧʝʢʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʣʘʙʢʠʭ ʧʘʨʦʣʽʚ, 

ʟʙʝʨʝʞʝʥʥʷ ʧʘʨʦʣʽʚ ʫ ʚʽʜʢʨʠʪʦʤʫ ʜʦʩʪʫʧʽ, ʟʘʚʘʥʪʘʞʝʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʬʘʡʣʽʚ, 

ʱʦ ʟʙʽʣʴʰʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʫʩʧʽʰʥʠʭ ʘʪʘʢ. 

ɿʘʛʘʣʴʥʽ ʥʘʩʣʽʜʢʠ ʜʣʷ ʰʢʦʣʠ: ʟʥʠʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ ʯʝʨʝʟ ʟʙʦʾ ʫ ʨʦʙʦʪʽ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤ; ʬʽʥʘʥʩʦʚʽ ʚʠʪʨʘʪʠ ʥʘ ʫʩʫʥʝʥʥʷ 

ʥʘʩʣʽʜʢʽʚ ʘʪʘʢ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʜʘʥʠʭ; ʧʦʨʫʰʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʪʘ ʧʨʘʚ 

ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ; ʨʠʟʠʢ ʶʨʠʜʠʯʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʫ ʨʘʟʽ ʚʠʪʦʢʫ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ. 

ʑʦʙ ʤʽʥʽʤʽʟʫʚʘʪʠ ʮʽ ʟʘʛʨʦʟʠ, ʥʝʦʙʭʽʜʥʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʢʦʤʧʣʝʢʩʥʽ 

ʙʝʟʧʝʢʦʚʽ ʨʽʰʝʥʥʷ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʪʝʭʥʽʯʥʽ ʟʘʭʦʜʠ (ʟʘʭʠʩʪ ʤʝʨʝʞʽ, ʘʥʪʠʚʽʨʫʩʠ, 

ʨʝʟʝʨʚʥʝ ʢʦʧʽʶʚʘʥʥʷ), ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʤʝʭʘʥʽʟʤʠ (ʨʝʛʣʘʤʝʥʪʠ ʙʝʟʧʝʢʠ, ʢʦʥʪʨʦʣʴ 

ʜʦʩʪʫʧʫ) ʪʘ ʥʘʚʯʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʦʩʥʦʚʘʤ ʢʽʙʝʨʙʝʟʧʝʢʠ. 

ʆʩʥʦʚʥʽ ʟʘʛʨʦʟʠ ʜʣʷ ʰʢʽʣʴʥʠʭ ʤʝʨʝʞ ʚʢʣʶʯʘʶʪʴ ʷʢ ʟʦʚʥʽʰʥʽ, ʪʘʢ ʽ 

ʚʥʫʪʨʽʰʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʪʦʢʫ ʜʘʥʠʭ, ʧʦʨʫʰʝʥʥʷ ʨʦʙʦʪʠ 

ʩʠʩʪʝʤʠ ʯʠ ʥʘʚʽʪʴ ʬʽʥʘʥʩʦʚʠʭ ʚʪʨʘʪ. ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʭʠʩʪʫ ʰʢʽʣʴʥʠʭ ʤʝʨʝʞ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʤʝʪʦʜʠ, ʷʢʽ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ 

ʢʽʣʴʢʘ ʦʩʥʦʚʥʠʭ ʢʘʪʝʛʦʨʽʡ: 

1. ʊʝʭʥʦʣʦʛʽʾ ʜʣʷ ʟʘʭʠʩʪʫ ʤʝʨʝʞʽ: ʤʝʨʝʞʝʚʽ ʙʨʘʥʜʤʘʫʝʨʠ (Firewall) ï

 ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʽ ʬʽʣʴʪʨʘʮʽʾ ʚʭʽʜʥʦʛʦ ʪʘ ʚʠʭʽʜʥʦʛʦ ʪʨʘʬʽʢʫ ʚ 

ʤʝʞʘʭ ʰʢʽʣʴʥʦʾ ʤʝʨʝʞʽ. ɺʦʥʠ ʜʦʧʦʤʘʛʘʶʪʴ ʙʣʦʢʫʚʘʪʠ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʡ 

ʜʦʩʪʫʧ, ʟʥʠʞʫʶʯʠ ʨʠʟʠʢ ʘʪʘʢ ʯʝʨʝʟ ʽʥʪʝʨʥʝʪ. ɺʽʨʪʫʘʣʴʥʽ ʧʨʠʚʘʪʥʽ ʤʝʨʝʞʽ 

(VPN) ï ʜʦʟʚʦʣʷʶʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʟʘʭʠʱʝʥʝ ʟô̒ ʜʥʘʥʥʷ ʜʣʷ ʚʽʜʜʘʣʝʥʠʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʚʯʠʪʝʣʽʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʚʜʦʤʘ). ɺʦʥʠ ʰʠʬʨʫʶʪʴ 

ʧʝʨʝʜʘʚʘʥʥʷ ʜʘʥʠʭ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʥʝʧʦʤʽʪʥʠʤʠ ʜʣʷ ʧʦʪʝʥʮʽʡʥʠʭ ʭʘʢʝʨʽʚ. 

2. ɿʘʭʠʩʪ ʚʽʜ ʚʽʨʫʩʽʚ ʪʘ ʰʢʽʜʣʠʚʠʭ ʧʨʦʛʨʘʤ: ʘʥʪʠʚʽʨʫʩʥʽ ʧʨʦʛʨʘʤʠ ʪʘ 

ʘʥʪʠʰʧʠʛʫʥʩʴʢʽ ʧʨʦʛʨʘʤʠ. ɺʩʪʘʥʦʚʣʝʥʥʷ ʥʘ ʚʩʽʭ ʧʨʠʩʪʨʦʷʭ ʘʥʪʠʚʽʨʫʩʥʠʭ ʪʘ 

ʘʥʪʠʰʧʠʛʫʥʩʴʢʠʭ ʧʨʦʛʨʘʤ ʜʦʟʚʦʣʷʻ ʩʚʦʻʯʘʩʥʦ ʚʠʷʚʣʷʪʠ ʽ ʟʥʝʰʢʦʜʞʫʚʘʪʠ 

ʚʽʨʫʩʠ, ʪʨʦʷʥʩʴʢʽ ʧʨʦʛʨʘʤʠ ʪʘ ʽʥʰʽ ʪʠʧʠ ʰʢʽʜʣʠʚʠʭ ʧʨʦʛʨʘʤ, ʷʢʽ ʤʦʞʫʪʴ 

ʧʦʪʨʘʧʠʪʠ ʚ ʤʝʨʝʞʫ ʰʢʦʣʠ ʯʝʨʝʟ ʥ̔ʪʝʨʥʝʪ ʘʙʦ ʟʟʦʚʥʽ. ʉʠʩʪʝʤʠ ʜʝʪʝʢʮʽʾ 

ʧʨʦʛʨʘʤ-ʚʠʤʘʛʘʯʽʚ (Ransomware Detection Systems) ï ʜʦʟʚʦʣʷʶʪʴ ʩʚʦʻʯʘʩʥʦ 

ʚʠʷʚʣʷʪʠ ʪʘ ʟʫʧʠʥʷʪʠ ʘʢʪʠʚʥʽʩʪʴ ʰʢʽʜʣʠʚʦʛʦ ʇɿ, ʱʦ ʤʦʞʝ ʟʘʰʢʦʜʠʪʠ ʜʘʥʠʤ ʘʙʦ 

ʟʘʰʢʦʜʠʪʠ ʨʦʙʦʪʽ ʩʠʩʪʝʤʠ. 

3. ʐʠʬʨʫʚʘʥʥʷ ʟô̒ ʜʥʘʥʴ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʜʘʥʠʭ, ʱʦ 

ʧʝʨʝʜʘʶʪʴʩʷ ʯʝʨʝʟ ʥ̔ʪʝʨʥʝʪ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʦʪʦʢʦʣʠ SSL/TLS. ɺʦʥʠ 

ʛʘʨʘʥʪʫʶʪʴ, ʱʦ ʚʩʽ ʜʘʥʽ, ʷʢʽ ʧʝʨʝʜʘʶʪʴʩʷ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ 

(ʥʘʧʨʠʢʣʘʜ, ʤʽʞ ʫʯʥʷʤʠ, ʚʯʠʪʝʣʷʤʠ ʪʘ ʘʜʤʽʥʽʩʪʨʘʮʽʻʶ), ʙʫʜʫʪʴ ʟʘʰʠʬʨʦʚʘʥʽ ʪʘ 

ʟʘʭʠʱʝʥʽ ʚʽʜ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ. 

4. ɸʫʪʝʥʪʠʬʽʢʘʮʽʷ ʪʘ ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʫ: ʙʘʛʘʪʦʬʘʢʪʦʨʥʘ ʘʫʪʝʥʪʠʬʽʢʘʮʽʷ 

(MFA) ï ʟʘʙʝʟʧʝʯʫʻ ʜʦʜʘʪʢʦʚʠʡ ʨʽʚʝʥʴ ʟʘʭʠʩʪʫ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ. ʅʘʧʨʠʢʣʘʜ, 

ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ ʰʢʽʣʴʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝ 

ʣʠʰʝ ʧʘʨʦʣʴ, ʘ ʡ ʢʦʜ, ʥʘʜʽʩʣʘʥʠʡ ʥʘ ʤʦʙʽʣʴʥʠʡ ʪʝʣʝʬʦʥ ʯʠ ʽʥʰʠʡ ʜʦʜʘʪʢʦʚʠʡ 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 10 ʢʚʽʪʥʷ 2025, ˉ 15 
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ʬʘʢʪʦʨ. ʉʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ (Access Control Systems) ï ʦʙʤʝʞʫʶʪʴ 

ʜʦʩʪʫʧ ʜʦ ʧʝʚʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʨʦʣʝʡ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʅʘʧʨʠʢʣʘʜ, ʫʯʥʽ ʥʝ ʧʦʚʠʥʥʽ ʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʜʘʥʠʭ, ʘ ʚʯʠʪʝʣʽ ï

 ʜʦ ʬʽʥʘʥʩʦʚʠʭ ʘʙʦ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ. ʎʝ ʟʘʧʦʙʽʛʘʻ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʩʠʩʪʝʤʠ. 

5. ɿʘʭʠʩʪ ʚʽʜ ʩʦʮʽʘʣʴʥʦʾ ʽʥʞʝʥʝʨʽʾ: ʦʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʦʙʽʟʥʘʥʦʩʪʽ ʧʨʦ ʢʽʙʝʨʙʝʟʧʝʢʫ. ʅʘʚʯʘʥʥʷ ʫʯʥʽʚ, ʚʯʠʪʝʣʽʚ ʪʘ ʘʜʤʽʥʽʩʪʨʘʮʽʾ 

ʧʨʘʚʠʣʘʤ ʙʝʟʧʝʢʠ ʚ ʽʥʪʝʨʥʝʪʽ, ʨʦʟʧʽʟʥʘʚʘʥʥʶ ʬʽʰʠʥʛʦʚʠʭ ʘʪʘʢ, ʚʘʞʣʠʚʦʩʪʽ 

ʥʘʜʽʡʥʠʭ ʧʘʨʦʣʽʚ ʪʘ ʙʝʟʧʝʯʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʦʥʣʘʡʥ-ʨʝʩʫʨʩʘʤʠ ʻ ʥʝʦʙʭʽʜʥʠʤ 

ʝʣʝʤʝʥʪʦʤ ʟʘʭʠʩʪʫ ʚʽʜ ʩʦʮʽʘʣʴʥʦʾ ʽʥʞʝʥʝʨʽʾ. ʇʦʣʽʪʠʢʠ ʪʘ ʧʨʦʮʝʜʫʨʠ ʙʝʟʧʝʢʠ. 

ɺʩʪʘʥʦʚʣʝʥʥʷ ʯʽʪʢʠʭ ʧʦʣʽʪʠʢ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʢʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʽʥʪʝʨʥʝʪ-

ʨʝʩʫʨʩʽʚ ʪʘ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʜʦʟʚʦʣʷʻ ʤʽʥʽʤʽʟʫʚʘʪʠ ʨʠʟʠʢʠ, ʧʦʚô̫ ʟʘʥʽ ʟ 

ʣʶʜʩʴʢʠʤ ʬʘʢʪʦʨʦʤ. 

6. ʈʝʟʝʨʚʥʝ ʢʦʧʽʶʚʘʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʜʘʥʠʭ ʛʘʨʘʥʪʫʻ, ʱʦ ʫ ʨʘʟʽ ʚʪʨʘʪʠ 

ʘʙʦ ʧʦʰʢʦʜʞʝʥʥʷ ʜʘʥʠʭ ʤʦʞʥʘ ʰʚʠʜʢʦ ʚʽʜʥʦʚʠʪʠ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ. 

7. ɹʝʟʧʝʢʘ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ. ʗʢʱʦ ʰʢʦʣʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʭʤʘʨʥʽ ʧʣʘʪʬʦʨʤʠ 

ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʯʠ ʧʨʦʚʝʜʝʥʥʷ ʦʥʣʘʡʥ-ʫʨʦʢʽʚ, ʚʘʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʟʘʭʠʩʪ 

ʮʠʭ ʩʝʨʚʽʩʽʚ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ, ʙʘʛʘʪʦʬʘʢʪʦʨʥʫ 

ʘʫʪʝʥʪʠʬʽʢʘʮʽʶ ʪʘ ʨʝʛʫʣʷʨʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʜʦʩʪʫʧʫ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʪʝʤʫ çʈʦʟʨʦʙʢʘ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʙʝʟʧʝʢʦʚʠʭ ʨʽʰʝʥʴ ʜʣʷ ʟʘʭʠʩʪʫ ʰʢʽʣʴʥʦʾ ʤʝʨʝʞʽè ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ 

ʦʩʥʦʚʥʽ ʟʘʛʨʦʟʠ, ʟ ʷʢʠʤʠ ʩʪʠʢʘʶʪʴʩʷ ʰʢʽʣʴʥʽ ʤʝʨʝʞʽ, ʘ ʪʘʢʦʞ ʙʫʣʦ 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʤʝʪʦʜʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʦʩʚʽʪʥʽʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. ɿʨʦʩʪʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʩʪʘʚʠʪʴ ʧʝʨʝʜ ʰʢʦʣʘʤʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʘʜʽʡʥʦʛʦ ʟʘʭʠʩʪʫ ʩʚʦʾʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʚʽʜ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʢʽʙʝʨʟʘʛʨʦʟ. 

ɺʽʨʫʩʥʽ ʘʪʘʢʠ, ʬʽʰʠʥʛ, DDoS-ʘʪʘʢʠ, ʘ ʪʘʢʦʞ ʩʦʮʽʘʣʴʥʘ ʽʥʞʝʥʝʨʽʷ ʻ ʦʩʥʦʚʥʠʤʠ 

ʨʠʟʠʢʘʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʪʠ ʥʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʝʨʝʞʽ ʪʘ 

ʟʙʝʨʝʞʝʥʥʷ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ. ʈʦʟʛʣʷʥʫʪʽ ʙʝʟʧʝʢʦʚʽ ʨʽʰʝʥʥʷ ʚʢʣʶʯʘʶʪʴ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʨʝʞʝʚʠʭ ʙʨʘʥʜʤʘʫʝʨʽʚ, ʩʠʩʪʝʤ ʚʠʷʚʣʝʥʥʷ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ 

ʚʪʦʨʛʥʝʥʥʷʤ (IDS/IPS), ʘʥʪʠʚʽʨʫʩʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʰʠʬʨʫʚʘʥʥʷ 

ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʾ ʘʫʪʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʢʦʥʪʨʦʣʴ 

ʜʦʩʪʫʧʫ. ʎʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ ʝʬʝʢʪʠʚʥʦ ʟʘʭʠʩʪʠʪʠ ʰʢʽʣʴʥʽ ʤʝʨʝʞʽ ʚʽʜ 

ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ ʟʘʛʨʦʟ. 

ʆʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ ʜʣʷ ʫʯʥʽʚ ʪʘ ʚʯʠʪʝʣʽʚ, ʷʢʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʽʜʚʠʱʝʥʥʷ 

ʨʽʚʥʷ ʦʙʽʟʥʘʥʦʩʪʽ ʧʨʦ ʢʽʙʝʨʙʝʟʧʝʢʫ, ʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ 

ʟʘʛʨʦʟʘʤ. ʅʘʚʯʘʥʥʷ ʦʩʥʦʚʘʤ ʙʝʟʧʝʯʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʤʝʨʝʞʝʶ, ʧʨʘʚʠʣʘʤ ʱʦʜʦ 

ʧʘʨʦʣʽʚ ʽ ʙʦʨʦʪʴʙʠ ʟ ʬʽʰʠʥʛʦʤ ʟʥʘʯʥʦ ʟʥʠʞʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʫʩʧʽʰʥʠʭ ʘʪʘʢ. 

ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʦʩʚʽʪʥʽʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ 

ʜʦʟʚʦʣʷʶʪʴ ʝʬʝʢʪʠʚʥʦ ʟʘʭʠʱʘʪʠ ʤʝʨʝʞʽ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʚʽʜ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʟʘʛʨʦʟ, ʪʘʢʠʭ ʷʢ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʡ ʜʦʩʪʫʧ, ʚʽʨʫʩʥʽ ʘʪʘʢʠ ʯʠ ʚʠʪʦʢʠ ʜʘʥʠʭ. 

ʂʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʟʘʭʠʩʪʫ ʰʢʽʣʴʥʦʾ ʤʝʨʝʞʽ ʥʝ ʣʠʰʝ ʤʽʥʽʤʽʟʫʻ 

ʨʠʟʠʢʠ, ʘʣʝ ʡ ʩʪʚʦʨʶʻ ʙʝʟʧʝʯʥʝ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʱʦ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ 

ʮʠʬʨʦʚʦʾ ʛʨʘʤʦʪʥʦʩʪʽ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 
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ʐʚʠʜʢʽʩʥʠʡ ʨʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʫʪʪʻʚʦ ʟʤʽʥʶʻ ʩʧʦʩʦʙʠ 

ʥʘʚʯʘʥʥʷ, ʟʤʽʩʪ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ ʽ ʧʝʜʘʛʦʛʽʯʥʽ ʤʝʪʦʜʠʢʠ ʫ ʩʫʯʘʩʥʦʤʫ ʦʩʚʽʪʥʴʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ. ɺ ʫʤʦʚʘʭ ʛʣʦʙʘʣʽʟʘʮʽʾ, ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʦʩʚʽʪʠ ʘʢʪʫʘʣʽʟʫʻ ʧʦʪʨʝʙʫ ʥʝ 

ʣʠʰʝ ʫ ʧʨʦʬʝʩʽʡʥʠʭ ʟʥʘʥʥʷʭ, ʘ ʡ ʫ ʨʦʟʚʠʪʢʫ ʤô̫ ʢʠʭ ʥʘʚʠʯʦʢ (soft skills), ʷʢʽ 

ʩʪʘʶʪʴ ʢʣʶʯʦʚʠʤ ʯʠʥʥʠʢʦʤ ʫʩʧʽʰʥʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʥʘ ʩʫʯʘʩʥʦʤʫ 

ʨʠʥʢʫ ʧʨʘʮʽ [3, c. 269]. ɺʘʞʣʠʚʦ ʨʦʟʚʠʚʘʪʠ ʷʢ ʧʨʦʬʝʩʽʡʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚô̫ ʟʘʥʽ ʟʽ ʩʧʝʮʽʘʣʴʥʽʩʪʶ (çhard skillsè), ʪʘʢ ʽ ʫʥʽʚʝʨʩʘʣʴʥʽ 

ʥʘʚʠʯʢʠ (çsoft skillsè), ʱʦ ʻ ʘʢʪʫʘʣʴʥʠʤʠ ʚ ʙʫʜʴ-ʷʢʽʡ ʩʬʝʨʽ ʜʽʷʣʴʥʦʩʪʽ. ʉʫʯʘʩʥʽ 

ʨʦʙʦʪʦʜʘʚʮʽ ʨʦʟʨʘʭʦʚʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʢʘʥʜʠʜʘʪ ʤʘʪʠʤʝ ʙʝʟʣʽʯ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʚʤʽʥʴ: ʟʜʘʪʥʽʩʪʴ ʢʨʝʘʪʠʚʥʦ ʤʠʩʣʠʪʠ ʡ ʫʧʨʘʚʣʷʪʠ ʯʘʩʦʤ, ʥʘʚʠʯʢʠ ʢʦʤʫʥʽʢʘʮʽʾ, 

ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʢʝʨʫʚʘʥʥʷ ʧʨʦʻʢʪʘʤʠ ʪʘ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʚ ʢʦʤʘʥʜʽ. 

ʈʦʟʚʠʪʦʢ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʻ ʦʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

XXI ʩʪʦʣʽʪʪʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʘʥʘʣʽʟʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʨʦʙʠʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ 

ʚʠʩʥʦʚʢʠ, ʫʭʚʘʣʶʚʘʪʠ ʟʚʘʞʝʥʽ ʨʽʰʝʥʥʷ ʪʘ ʨʦʟʚô̫ ʟʫʚʘʪʠ ʥʝʩʪʘʥʜʘʨʪʥʽ 

ʟʘʚʜʘʥʥʷ [1, c. 95]. ʆʜʥʘʢ ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʥʝ ʟʘʚʞʜʠ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʥʘʣʝʞʥʠʡ ʨʽʚʝʥʴ ʨʦʟʚʠʪʢʫ ʮʽʻʾ ʥʘʚʠʯʢʠ ʫ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ 

ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʦʩʣʽʜʠʪʠ, ʷʢʠʤ ʯʠʥʦʤ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ 

ʩʪʘʪʠ ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʧʽʜ ʯʘʩ 

ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ. 

ʊʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ, ʩʧʨʷʤʦʚʘʥʽ ʧʝʨʝʚʘʞʥʦ ʥʘ ʨʝʧʨʦʜʫʢʪʠʚʥʝ 

ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ, ʯʘʩʪʦ ʚʠʷʚʣʷʶʪʴʩʷ ʥʝʜʦʩʪʘʪʥʽʤʠ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ 

ʥʘʚʠʯʦʢ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ. ɺʦʜʥʦʯʘʩ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 
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ʪʝʭʥʦʣʦʛʽʡ ʚʽʜʢʨʠʚʘʻ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ, ʩʪʠʤʫʣʶʚʘʥʥʷ ʧʽʟʥʘʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʨʽʚʥʝʚʠʭ 

ʢʦʛʥʽʪʠʚʥʠʭ ʥʘʚʠʯʦʢ. 

ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʥʘʜʘʶʪʴ ʜʦʩʪʫʧ ʜʦ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ, 

ʩʧʨʠʷʶʪʴ ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ ʥʘʚʯʘʥʥʷ, ʧʽʜʪʨʠʤʫʶʪʴ ʚʽʟʫʘʣʽʟʘʮʽʶ ʩʢʣʘʜʥʠʭ 

ʧʦʥʷʪʴ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʨʝʩʫʨʩʽʚ ʜʘʻ ʟʤʦʛʫ ʟʜʦʙʫʚʘʯʘʤ ʦʩʚʽʪʠ ʥʝ 

ʧʨʦʩʪʦ ʟʘʩʚʦʶʚʘʪʠ ʟʥʘʥʥʷ, ʘ ʡ ʘʥʘʣʽʟʫʚʘʪʠ, ʧʦʨʽʚʥʶʚʘʪʠ, ʧʝʨʝʚʽʨʷʪʠ ʾʭʥʶ 

ʜʦʩʪʦʚʽʨʥʽʩʪʴ, ʬʦʨʤʫʣʶʚʘʪʠ ʚʣʘʩʥʫ ʧʦʟʠʮʽʶ, ʘʨʛʫʤʝʥʪʫʚʘʪʠ ʜʫʤʢʠ ʪʘ ʧʨʠʡʤʘʪʠ 

ʩʘʤʦʩʪʽʡʥʽ ʨʽʰʝʥʥʷ. 

ʆʜʥʠʤ ʟ ʝʬʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʽʚ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ: ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʧʨʝʟʝʥʪʘʮʽʡ, 

ʦʩʚʽʪʥʽʭ ʧʣʘʪʬʦʨʤ, ʚʽʜʝʦʫʨʦʢʽʚ, ʩʠʤʫʣʷʮʽʡ, ʷʢʽ ʩʪʠʤʫʣʶʶʪʴ ʨʦʟʫʤʦʚʫ 

ʘʢʪʠʚʥʽʩʪʴ. ʊʘʢʠʡ ʢʦʥʪʝʥʪ ʜʦʟʚʦʣʷʻ ʟʜʦʙʫʚʘʯʘʤ ʦʩʚʽʪʠ ʟʦʩʝʨʝʜʠʪʠʩʷ ʥʘ ʧʦʰʫʢʫ, 

ʬʽʣʴʪʨʘʮʽʾ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʻ ʦʩʥʦʚʦʶ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ. 

ɺʘʞʣʠʚʦʶ ʬʦʨʤʦʶ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʻ ʧʨʦʝʢʪʥʘ ʪʘ 

ʧʨʦʙʣʝʤʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʜʽʷʣʴʥʽʩʪʴ, ʨʝʘʣʽʟʘʮʽʷ ʷʢʦʾ ʟʥʘʯʥʦ ʝʬʝʢʪʠʚʥʽʰʘ ʟʘ ʫʤʦʚʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʊ. ʆʥʣʘʡʥ-ʜʦʰʢʠ, ʩʝʨʚʽʩʠ ʜʣʷ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ (Google Docs, 

Canva), ʘ ʪʘʢʦʞ ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʩʧʨʠʷʶʪʴ ʩʪʚʦʨʝʥʥʶ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ 

ʘʢʪʠʚʥʦʾ ʩʧʽʚʧʨʘʮʽ, ʘʥʘʣʽʟʫ ʨʝʘʣʴʥʠʭ ʩʠʪʫʘʮʽʡ, ʧʦʰʫʢʫ ʨʽʰʝʥʴ ʪʘ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʦʙʛʦʚʦʨʝʥʥʷ. 

ʆʢʨʝʤʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʨʝʬʣʝʢʩʽʾ 

ʪʘ ʩʘʤʦʦʮʽʥʶʚʘʥʥʷ ï ʦʥʣʘʡʥ-ʦʧʠʪʫʚʘʥʥʷ, ʪʝʩʪʠ, ʤʝʥʪʘʣʴʥʽ ʢʘʨʪʠ, ʩʝʨʚʽʩʠ ʟ 

ʬʦʨʤʫʚʘʣʴʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ (Kahoot, Mentimeter, Quizizz). ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʥʝ 

ʣʠʰʝ ʧʝʨʝʚʽʨʠʪʠ ʟʥʘʥʥʷ, ʘ ʡ ʫʩʚʽʜʦʤʠʪʠ ʣʦʛʽʢʫ ʤʠʩʣʝʥʥʷ, ʧʦʤʠʣʢʠ, ʰʣʷʭʠ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ. 
ʂʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ï ʮʝ ʟʜʘʪʥʽʩʪʴ ʛʣʠʙʦʢʦ ʘʥʘʣʽʟʫʚʘʪʠ ʩʠʪʫʘʮʽʶ, 

ʦʮʽʥʶʚʘʪʠ ʚʘʨʽʘʥʪʠ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ ʽ ʟʥʘʭʦʜʠʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʜʣʷ 
ʩʢʣʘʜʥʠʭ ʘʙʦ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʟʘʚʜʘʥʴ [2, c. 33]. ʋ ʩʫʯʘʩʥʦʤʫ ʧʨʦʬʝʩʽʡʥʦʤʫ 
ʩʝʨʝʜʦʚʠʱʽ ʨʦʙʦʪʦʜʘʚʮʽ ʥʘʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʬʘʭʽʚʮʷʤ, ʷʢʽ ʥʝ ʣʠʰʝ ʚʦʣʦʜʽʶʪʴ 
ʟʥʘʥʥʷʤʠ, ʘʣʝ ʡ ʫʤʽʶʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʾʭ ʥʘ ʧʨʘʢʪʠʮʽ, ʜʝʤʦʥʩʪʨʫʶʯʠ ʽʥʽʮʽʘʪʠʚʫ, 
ʩʘʤʦʩʪʽʡʥʽʩʪʴ ʽ ʩʪʨʘʪʝʛʽʯʥʝ ʤʠʩʣʝʥʥʷ. ɿʜʘʪʥʽʩʪʴ ʩʘʤʦʩʪʽʡʥʦ ʚʠʟʥʘʯʘʪʠ ʩʫʪʴ 
ʧʨʦʙʣʝʤʠ, ʛʝʥʝʨʫʚʘʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʧʽʜʭʦʜʠ ʪʘ ʘʨʛʫʤʝʥʪʦʚʘʥʦ ʦʙʠʨʘʪʠ 
ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʡ ï ʩʪʘʻ ʚʠʟʥʘʯʘʣʴʥʦʶ ʨʠʩʦʶ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʛʦ 
ʩʧʝʮʽʘʣʽʩʪʘ ʫ ʙʫʜʴ-ʷʢʽʡ ʛʘʣʫʟʽ. 

ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʩʪʚʦʨʶʶʪʴ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ, 
ʧʨʦʙʣʝʤʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʪʘ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 
ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ. ʉʝʨʝʜ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ 
ʟʘʡʤʘʶʪʴ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʠ ʪʘ ʚʽʨʪʫʘʣʴʥʽ ʩʝʨʝʜʦʚʠʱʘ, ʥʘʧʨʠʢʣʘʜ TinkerCAD. 

ʈʦʙʦʪʘ ʚ Tinkercad ʩʪʠʤʫʣʶʻ ʨʦʟʚʠʪʦʢ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʩʪʫʜʝʥʪʽʚ 
ʯʝʨʝʟ ʥʠʟʢʫ ʚʘʞʣʠʚʠʭ ʢʦʛʥʽʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ, ʪʘʢʠʭ ʷʢ:  

ï ʘʥʘʣʽʟ ʽ ʩʠʥʪʝʟ ʽʥʬʦʨʤʘʮʽʾ. ʉʪʫʜʝʥʪʠ ʧʦʚʠʥʥʽ ʧʨʦʜʫʤʘʪʠ 
ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʽ ʬʦʨʤʫ ʤʦʜʝʣʽ, ʚʨʘʭʦʚʫʶʯʠ ʨʦʟʤʽʨʠ, ʧʨʦʧʦʨʮʽʾ, 
ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʎʝ ʚʠʤʘʛʘʻ 
ʫʚʘʞʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘʚʜʘʥʥʷ ʪʘ ʩʠʥʪʝʟʫ ʟʥʘʥʴ ʟ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʽʚ (ʤʘʪʝʤʘʪʠʢʘ, 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 10 ʢʚʽʪʥʷ 2025, ˉ 15 
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ʬʽʟʠʢʘ, ʽʥʬʦʨʤʘʪʠʢʘ); ʬʦʨʤʫʣʶʚʘʥʥʷ ʪʘ ʧʝʨʝʚʽʨʢʘ ʛʽʧʦʪʝʟ. ʇʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ 
ʤʦʜʝʣʽ ʘʙʦ ʩʭʝʤʠ ʫ Tinkercad ʧʝʨʝʜʙʘʯʘʻ ʬʦʨʤʫʚʘʥʥʷ ʛʽʧʦʪʝʟ ʱʦʜʦ ʪʦʛʦ, ʷʢ ʤʘʻ 
ʧʨʘʮʶʚʘʪʠ ʦʙô̒ ʢʪ ʘʙʦ ʝʣʝʢʪʨʦʥʥʘ ʩʭʝʤʘ, ʪʘ ʾʭ ʧʦʜʘʣʴʰʝ ʪʝʩʪʫʚʘʥʥʷ. ʋ ʨʘʟʽ 
ʧʦʤʠʣʢʠ ʩʪʫʜʝʥʪ ʟʤʫʰʝʥʠʡ ʰʫʢʘʪʠ ʽʥʰʽ ʨʽʰʝʥʥʷ;  

ï ʨʦʟʚô̫ ʟʘʥʥʷ ʧʨʦʙʣʝʤ. ʇʽʜ ʯʘʩ ʤʦʜʝʣʶʚʘʥʥʷ ʯʘʩʪʦ ʚʠʥʠʢʘʶʪʴ ʪʝʭʥʽʯʥʽ 
ʪʨʫʜʥʦʱʽ: ʥʝʩʫʤʽʩʥʽʩʪʴ ʬʦʨʤ, ʧʦʤʠʣʢʠ ʚ ʣʦʛʽʮʽ ʩʭʝʤʠ, ʥʝʜʦʩʢʦʥʘʣʠʡ ʜʠʟʘʡʥ. 
ʂʦʨʠʩʪʫʚʘʯ ʤʘʻ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʨʦʙʣʝʤʫ, ʟʥʘʡʪʠ ʾʾ ʧʨʠʯʠʥʫ ʪʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ 
ʰʣʷʭʠ ʾʾ ʫʩʫʥʝʥʥʷ ï ʮʝ ʽ ʻ ʢʣʘʩʠʯʥʝ ʧʨʦʷʚʣʝʥʥʷ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ; 
ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʪʘ ʘʨʛʫʤʝʥʪʘʮʽʷ. ɿʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʧʦʩʪʽʡʥʦ ʨʦʙʣʷʪʴ ʚʠʙʽʨ ʤʽʞ 
ʨʽʟʥʠʤʠ ʧʽʜʭʦʜʘʤʠ ʜʦ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ: ʷʢʽ ʽʥʩʪʨʫʤʝʥʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ, ʷʢ 
ʢʨʘʱʝ ʨʝʘʣʽʟʫʚʘʪʠ ʢʦʥʩʪʨʫʢʮʽʶ ʪʦʱʦ. ɺʦʥʠ ʧʦʚʠʥʥʽ ʚʤʽʪʠ ʦʙˇʨʫʥʪʫʚʘʪʠ ʩʚʦʾ 
ʨʽʰʝʥʥʷ, ʦʩʦʙʣʠʚʦ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʚ ʢʦʤʘʥʜʽ ʘʙʦ ʧʨʠ ʧʨʝʟʝʥʪʘʮʽʾ 
ʧʨʦʻʢʪʫ;ʨʝʬʣʝʢʩʽʷ ʪʘ ʩʘʤʦʢʨʠʪʠʢʘ. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʧʨʦʻʢʪʫ ʩʪʫʜʝʥʪ ʤʘʻ 
ʦʮʽʥʠʪʠ ʡʦʛʦ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʪʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʦʯʘʪʢʦʚʦʤʫ 
ʟʘʜʫʤʫ. ʊʘʢʘ ʨʝʬʣʝʢʩʽʷ ʩʧʨʠʷʻ ʫʩʚʽʜʦʤʣʝʥʥʶ ʚʣʘʩʥʠʭ ʧʦʤʠʣʦʢ ʽ ʧʦʜʘʣʴʰʦʤʫ 
ʚʜʦʩʢʦʥʘʣʝʥʥʶ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʝ ʣʠʰʝ ʫʨʽʟʥʦʤʘʥʽʪʥʶʻ 
ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ, ʘ ʡ ʩʧʨʠʷʻ ʛʣʠʙʰʦʤʫ ʦʩʤʠʩʣʝʥʥʶ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʯʝʨʝʟ 
ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʘʥʘʣʽʟʫ, ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ ʪʘ ʧʨʠʡʥʷʪʪʷ ʩʘʤʦʩʪʽʡʥʠʭ 
ʨʽʰʝʥʴ. ʋ ʩʝʨʝʜʦʚʠʱʽ, ʜʝ ʩʪʫʜʝʥʪʠ ʤʘʶʪʴ ʟʤʦʛʫ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʨʽʟʥʠʤʠ 
ʮʠʬʨʦʚʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ, ʚʦʥʠ ʚʯʘʪʴʩʷ ʬʦʨʤʫʚʘʪʠ ʢʨʠʪʠʯʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ 
ʨʝʟʫʣʴʪʘʪʽʚ ʚʣʘʩʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʨʦʟʫʤʽʪʠ ʣʦʛʽʢʫ ʚʠʢʦʥʘʥʠʭ ʜʽʡ ʽ ʰʫʢʘʪʠ 
ʦʧʪʠʤʘʣʴʥʽ ʨʽʰʝʥʥʷ ʫ ʩʢʣʘʜʥʠʭ ʘʙʦ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʩʠʪʫʘʮʽʷʭ. ʅʘʧʨʠʢʣʘʜ, ʫ 
ʨʘʤʢʘʭ ʚʠʚʯʝʥʥʷ ʢʫʨʩʫ çʂʦʤʧôʁ ʪʝʨʥʘ ʛʨʘʬʽʢʘè ʩʪʫʜʝʥʪʘʤ ʤʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ 
ʩʪʚʦʨʠʪʠ ʧʦʩʪʝʨ, ʘʙʦ ʙʘʥʝʨ ʥʘ ʧʝʚʥʫ ʩʦʮʽʘʣʴʥʫ, ʘʙʦ ʧʨʦʬʝʩʽʡʥʫ ʪʝʤʘʪʠʢʫ. ʇʽʜ 
ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ ʚʦʥʠ ʤʘʶʪʴ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʥʝ ʣʠʰʝ ʪʝʭʥʽʯʥʽ 
ʥʘʚʠʯʢʠ, ʘʣʝ ʡ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʽʟʫʘʣʴʥʽ ʧʨʠʢʣʘʜʠ ʟ ʽʥʪʝʨʥʝʪʫ (ʜʦʙʽʨ ʢʦʣʴʦʨʫ, 
ʢʦʤʧʦʟʠʮʽʷ, ʪʠʧʦʛʨʘʬʽʢʘ); 

ï ʦʮʽʥʠʪʠ ʝʩʪʝʪʠʯʥʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʽʟʥʠʭ ʧʽʜʭʦʜʽʚ; 
ʘʨʛʫʤʝʥʪʦʚʘʥʦ ʦʙʨʘʪʠ ʩʪʠʣʴ, ʪʝʭʥʽʢʫ ʪʘ ʛʨʘʬʽʯʥʠʡ ʨʝʜʘʢʪʦʨ; ʧʨʦʪʝʩʪʫʚʘʪʠ 
ʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ ʨʽʰʝʥʴ, ʧʦʨʽʚʥʷʪʠ ʾʭ ʤʽʞ ʩʦʙʦʶ ʡ ʦʙˇʨʫʥʪʫʚʘʪʠ, ʯʦʤʫ 
ʬʽʥʘʣʴʥʠʡ ʚʘʨʽʘʥʪ ʻ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʤ. 

ʑʝ ʦʜʥʠʤ ʧʨʠʢʣʘʜʦʤ ʽʥʪʝʛʨʘʮʽʾ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʚ ʥʘʚʯʘʣʴʥʠʡ 
ʧʨʦʮʝʩ ʻ ʩʪʚʦʨʝʥʥʷ ʪʝʤʘʪʠʯʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʢʦʣʘʞʫ, ʧʨʠʩʚʷʯʝʥʦʛʦ ʩʦʮʽʘʣʴʥʠʤ, 
ʢʫʣʴʪʫʨʥʠʤ ʘʙʦ ʧʦʣʽʪʠʯʥʠʤ ʧʠʪʘʥʥʷʤ. ʄʝʪʘ ʟʘʚʜʘʥʥʷ ʧʦʣʷʛʘʻ ʥʝ ʣʠʰʝ ʫ 
ʪʝʭʥʽʯʥʦʤʫ ʧʦʻʜʥʘʥʥʽ ʚʽʟʫʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʘ ʡ ʫ ʩʪʚʦʨʝʥʥʽ ʮʽʣʽʩʥʦʾ ʚʽʟʫʘʣʴʥʦʾ 
ʢʦʤʧʦʟʠʮʽʾ, ʷʢʘ ʟʜʘʪʥʘ ʧʝʨʝʜʘʪʠ ʧʝʚʥʫ ʽʜʝʶ, ʚʠʢʣʠʢʘʪʠ ʝʤʦʮʽʶ ʯʠ ʧʽʜʥʷʪʠ 
ʚʘʞʣʠʚʫ ʩʫʩʧʽʣʴʥʫ ʧʨʦʙʣʝʤʫ. ʂʦʞʝʥ ʩʪʫʜʝʥʪ ʤʘʻ ʥʝ ʪʽʣʴʢʠ ʚʠʢʦʥʘʪʠ ʨʦʙʦʪʫ, ʘ ʡ 
ʦʙˇʨʫʥʪʫʚʘʪʠ ʚʠʙʽʨ ʢʦʞʥʦʛʦ ʝʣʝʤʝʥʪʘ: ʯʦʤʫ ʙʫʣʠ ʦʙʨʘʥʽ ʪʽ ʯʠ ʽʥʰʽ ʟʦʙʨʘʞʝʥʥʷ, 
ʢʦʣʴʦʨʠ, ʪʝʢʩʪʫʨʠ ʯʠ ʢʦʤʧʦʟʠʮʽʡʥʽ ʨʽʰʝʥʥʷ. ɼʘʥʝ ʟʘʚʜʘʥʥʷ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ 
ʘʙʩʪʨʘʢʪʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʟʜʘʪʥʦʩʪʽ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʩʢʣʘʜʥʽ ʽʜʝʾ ʪʘ ʘʨʛʫʤʝʥʪʫʚʘʪʠ 
ʩʚʽʡ ʪʚʦʨʯʠʡ ʚʠʙʽʨ, ʘ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʢʨʠʪʠʯʥʦ ʦʮʽʥʶʚʘʪʠ ʚʣʘʩʥʽ ʨʽʰʝʥʥʷ ʚ 
ʧʨʦʮʝʩʽ ʩʪʚʦʨʝʥʥʷ ʨʦʙʦʪʠ. 

ʋ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʪʘʢʦʛʦ ʪʠʧʫ ʟʘʚʜʘʥʴ, ʩʪʫʜʝʥʪʠ ʥʝ ʣʠʰʝ ʟʘʩʚʦʶʶʪʴ 
ʽʥʩʪʨʫʤʝʥʪʠ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʛʨʘʬʽʢʠ, ʘ ʡ ʘʢʪʠʚʥʦ ʟʘʣʫʯʘʶʪʴ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ: 
ʘʥʘʣʽʟʫʶʪʴ ʧʦʪʨʝʙʠ ʘʫʜʠʪʦʨʽʾ, ʦʮʽʥʶʶʪʴ ʚʧʣʠʚ ʚʽʟʫʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, 
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ʧʨʠʡʤʘʶʪʴ ʘʨʛʫʤʝʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ. ʊʘʢʠʡ ʬʦʨʤʘʪ ʟʘʚʜʘʥʥʷ ʩʧʨʠʷʻ 
ʫʩʚʽʜʦʤʣʝʥʦʤʫ ʧʽʜʭʦʜʫ ʜʦ ʚʽʟʫʘʣʴʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʬʦʨʤʫʻ ʛʣʠʙʦʢʽ ʧʨʦʬʝʩʽʡʥʽ 
ʥʘʚʠʯʢʠ. 

ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʟʘ ʫʤʦʚʠ ʾʭ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʪʘ ʧʝʜʘʛʦʛʽʯʥʦ 
ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʤʦʞʫʪʴ ʩʪʘʪʠ ʧʦʪʫʞʥʠʤ ʟʘʩʦʙʦʤ ʬʦʨʤʫʚʘʥʥʷ 
ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʠʪʠ ʫʤʦʚʠ ʜʣʷ 
ʘʢʪʠʚʥʦʾ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʘʥʘʣʽʪʠʯʥʠʭ ʽ ʪʚʦʨʯʠʭ 
ʟʜʽʙʥʦʩʪʝʡ, ʚʯʘʪʴ ʧʨʘʮʶʚʘʪʠ ʟ ʽʥʬʦʨʤʘʮʽʻʶ ʪʘ ʧʨʠʡʤʘʪʠ ʩʘʤʦʩʪʽʡʥʽ ʨʽʰʝʥʥʷ. 
ʊʘʢʠʤ ʯʠʥʦʤ, ʽʥʪʝʛʨʘʮʽʷ ɯʊ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʻ ʥʝ ʣʠʰʝ ʜʘʥʠʥʦʶ ʩʫʯʘʩʥʦʩʪʽ, ʘ ʡ 
ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʝʪʝʥʪʥʦʾ, ʤʠʩʣʷʯʦʾ ʦʩʦʙʠʩʪʦʩʪʽ. 
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ɿɼʆɹʋɺɸʏɯɺ ʆʉɺɯʊʀ ɿɸʉʆɹɸʄʀ ʎʀʌʈʆɺʀʍ ʊɽʍʅʆʃʆɻɯʁ 
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ʂʘʨʘʙʽʥ ʆʢʩʘʥʘ ʁʦʩʠʬʽʚʥʘ 
ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ,  
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ʋ ʩʫʯʘʩʥʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʨʦʟʚʠʪʦʢ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʟʘʛʘʣʴʥʦʾ ʦʩʚʽʪʥʴʦʾ ʧʽʜʛʦʪʦʚʢʠ. ʄʘʪʝʤʘʪʠʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʻ 

ʦʜʥʽʻʶ ʽʟ ʙʘʟʦʚʠʭ ʩʢʣʘʜʦʚʠʭ ʟʘʛʘʣʴʥʦʾ ʦʩʚʽʪʠ, ʱʦ ʚʢʣʶʯʘʻ ʟʜʘʪʥʽʩʪʴ ʥʝ ʪʽʣʴʢʠ 

ʨʦʟʚô̫ ʟʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʟʘʚʜʘʥʥʷ, ʘʣʝ ʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʤʝʪʦʜʠ 

ʜʣʷ ʘʥʘʣʽʟʫ ʨʝʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽ.  

ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʤʘʪʝʤʘʪʠʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʚʢʣʶʯʘʻ ʢʽʣʴʢʘ 

ʢʣʶʯʦʚʠʭ ʝʣʝʤʝʥʪʽʚ: ʟʥʘʥʥʷ ʪʘ ʨʦʟʫʤʽʥʥʷ ʦʩʥʦʚʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʦʥʷʪʴ, 

ʫʤʽʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʘʥʘʣʽʟʫ, ʚʤʽʥʥʷ 

ʤʦʜʝʣʶʚʘʪʠ ʪʘ ʧʨʦʛʥʦʟʫʚʘʪʠ, ʘ ʪʘʢʦʞ ʟʜʘʪʥʽʩʪʴ ʜʦ ʢʦʤʫʥʽʢʘʮʽʾ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʽʜʝʡ ʯʝʨʝʟ ʛʨʘʬʽʯʥʽ, ʪʘʙʣʠʯʥʽ ʪʘ ʯʠʩʣʦʚʽ ʚʠʨʘʟʠ. ʅʘʛʦʣʦʩʠʤʦ, ʱʦ ʚʘʞʣʠʚʦʶ 

ʯʘʩʪʠʥʦʶ ʮʽʻʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʻ ʚʤʽʥʥʷ ʘʜʘʧʪʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʤʝʪʦʜʠ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʧʨʦʙʣʝʤ ʫ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʟʜʦʙʫʚʘʯʘʤ ʦʩʚʽʪʠ ʩʪʘʪʠ ʙʽʣʴʰ ʫʩʧʽʰʥʠʤʠ ʚ ʦʙʨʘʥʠʭ ʧʨʦʬʝʩʽʷʭ. 
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ʋʪʽʤ, ʫ ʢʦʥʪʝʢʩʪʽ ʩʫʯʘʩʥʦʾ ʦʩʚʽʪʠ ʤʘʪʝʤʘʪʠʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʥʘʙʫʚʘʻ 

ʜʦʜʘʪʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʟʘʚʜʷʢʠ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ [3]. ɯʥʪʝʨʘʢʪʠʚʥʽ 

ʦʥʣʘʡʥ-ʨʝʩʫʨʩʠ, ʤʘʪʝʤʘʪʠʯʥʽ ʩʠʤʫʣʷʪʦʨʠ, ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʚʠʚʯʝʥʥʷ ʩʪʘʪʠʩʪʠʢʠ 

ʪʘ ʦʙʯʠʩʣʝʥʴ, ʘ ʪʘʢʦʞ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʜʦʧʦʤʘʛʘʶʪʴ ʟʜʦʙʫʚʘʯʘʤ 

ʦʩʚʽʪʠ ʥʝ ʣʠʰʝ ʦʩʚʦʶʚʘʪʠ ʪʝʦʨʝʪʠʯʥʽ ʘʩʧʝʢʪʠ ʤʘʪʝʤʘʪʠʢʠ, ʘʣʝ ʡ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʾʭ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʨʝʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ [1]. 

ʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʩʢʣʘʜʥʽ 

ʦʙʯʠʩʣʝʥʥʷ, ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʘʙʩʪʨʘʢʪʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʦʙô̒ ʢʪʠ ʪʘ ʩʪʚʦʨʶʚʘʪʠ 

ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʦʜʝʣʽ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʢʨʘʱʝ ʨʦʟʫʤʽʪʠ ʽ ʟʘʩʚʦʶʚʘʪʠ ʤʘʪʝʨʽʘʣ. 

ɺʦʜʥʦʯʘʩ ʤʘʪʝʤʘʪʠʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʻ ʢʦʤʧʣʝʢʩʥʦʶ ʽ ʙʘʛʘʪʦʛʨʘʥʥʦʶ 

ʟʜʘʪʥʽʩʪʶ, ʷʢʘ ʚʢʣʶʯʘʻ ʷʢ ʟʥʘʥʥʷ ʽ ʥʘʚʠʯʢʠ, ʪʘʢ ʽ ʟʜʘʪʥʽʩʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʾʭ ʫ 

ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽ. ʄʘʪʝʤʘʪʠʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʻ ʚʘʞʣʠʚʦʶ ʥʝ ʣʠʰʝ ʜʣʷ 

ʘʢʘʜʝʤʽʯʥʦʛʦ ʫʩʧʽʭʫ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, ʘʣʝ ʡ ʜʣʷ ʾʭʥʴʦʾ ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʪʘ ʮʠʬʨʦʚʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. ɿʛʽʜʥʦ 

ʜʦʩʣʽʜʞʝʥʴ ʫʯʝʥʠʭ ʽ ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ ʧʝʜʘʛʦʛʽʚ, ʚʠʦʢʨʝʤʣʝʥʦ ʢʣʶʯʦʚʽ 

ʢʦʤʧʦʥʝʥʪʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʟʦʢʨʝʤʘ: 

ï ʟʥʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʢʦʥʮʝʧʮʽʡ ʽ ʧʨʠʥʮʠʧʽʚ (ʨʦʟʫʤʽʥʥʷ ʦʩʥʦʚʥʠʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʦʥʷʪʴ, ʪʘʢʠʭ ʷʢ ʯʠʩʣʘ, ʦʧʝʨʘʮʽʾ, ʛʝʦʤʝʪʨʠʯʥʽ ʬʽʛʫʨʠ, ʬʫʥʢʮʽʾ, 

ʨʽʚʥʷʥʥʷ ʪʘ ʥʝʨʽʚʥʦʩʪʽ, ʡʤʦʚʽʨʥʽʩʪʴ, ʩʪʘʪʠʩʪʠʢʘ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ. ʄʘʪʝʤʘʪʠʯʥʘ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʧʝʨʝʜʙʘʯʘʻ ʟʥʘʥʥʷ ʦʩʥʦʚʥʠʭ ʪʝʦʨʝʤ, ʘʢʩʽʦʤ, ʘ ʪʘʢʦʞ ʟʜʘʪʥʽʩʪʴ 

ʨʦʟʫʤʽʪʠ ʽ ʧʨʘʮʶʚʘʪʠ ʟ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʤʦʜʝʣʷʤʠ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʷʚʠʱʘ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʫ ʪʦʱʦ); 

ï ʫʤʽʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʤʝʪʦʜʠ ʜʣʷ ʨʦʟʚô̫ ʟʘʥʥʷ ʟʘʚʜʘʥʴ 

(ʚʤʽʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʜʦʙʫʪʽ ʟʥʘʥʥʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʷʢ ʪʝʦʨʝʪʠʯʥʠʭ, ʪʘʢ ʽ 

ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ. ʅʘʧʨʠʢʣʘʜ, ʮʝ ʤʦʞʝ ʙʫʪʠ ʨʦʟʚô̫ ʟʘʥʥʷ ʨʽʚʥʷʥʴ, ʦʙʯʠʩʣʝʥʥʷ 

ʧʣʦʱʽ ʘʙʦ ʦʙô̒ ʤʫ, ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʥʘ ʡʤʦʚʽʨʥʽʩʪʴ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʤʝʪʦʜʽʚ ʜʣʷ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʪʦʱʦ. ɺʤʽʥʥʷ ʝʬʝʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʘʪʝʤʘʪʠʢʫ ʚ 

ʧʨʘʢʪʠʯʥʠʭ ʩʠʪʫʘʮʽʷʭ ʻ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ); 

ï ʚʠʨʦʙʣʝʥʥʷ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʘʥʘʣʽʪʠʯʥʠʭ ʟʜʽʙʥʦʩʪʝʡ 

(ʤʘʪʝʤʘʪʠʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʧʝʨʝʜʙʘʯʘʻ ʟʜʘʪʥʽʩʪʴ ʤʠʩʣʠʪʠ ʣʦʛʽʯʥʦ, ʘʥʘʣʽʟʫʚʘʪʠ 

ʜʘʥʽ ʪʘ ʨʦʙʠʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʚʠʩʥʦʚʢʠ. ʎʝ ʪʘʢʦʞ ʚʢʣʶʯʘʻ ʟʜʘʪʥʽʩʪʴ ʜʦ ʘʙʩʪʨʘʢʮʽʾ 

ʪʘ ʛʝʥʝʨʘʣʽʟʘʮʽʾ, ʚʤʽʥʥʷ ʨʦʟʧʽʟʥʘʚʘʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʙʫʜʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ 

ʤʦʜʝʣʽ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʨʝʘʣʴʥʠʭ 

ʩʠʪʫʘʮʽʷʭ); 

ï ʫʤʽʥʥʷ ʫʧʨʦʚʘʜʞʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʽʜʝʡ (ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʻ ʟʜʘʪʥʽʩʪʴ ʯʽʪʢʦ ʡ ʣʦʛʽʯʥʦ ʧʝʨʝʜʘʚʘʪʠ 

ʤʘʪʝʤʘʪʠʯʥʽ ʽʜʝʾ, ʣʦʛʽʯʥʦ ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʦ ʬʦʨʤʫʣʶʚʘʪʠ ʡ ʧʝʨʝʜʘʚʘʪʠ 

ʤʘʪʝʤʘʪʠʯʥʽ ʜʫʤʢʠ; ʫʤʽʥʥʷ ʧʦʷʩʥʠʪʠ ʭʽʜ ʤʽʨʢʫʚʘʥʴ, ʦʙˇʨʫʥʪʫʚʘʪʠ ʚʠʙʽʨ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ, ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʚô̫ ʟʘʥʥʷ ʟʘʚʜʘʥʴ ʪʘ ʨʦʙʠʪʠ 

ʚʠʩʥʦʚʢʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʥʪʝʢʩʪʫ ʩʠʪʫʘʮʽʾ); 

ï ʧʨʠʚʥʝʩʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʪʚʦʨʯʦʩʪʽ ʽ ʽʥʥʦʚʘʮʽʡʥʦʩʪʽ (ʧʨʠʚʝʜʝʥʥʷ 

ʪʚʦʨʯʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʨʦʟʚô̫ ʟʫʚʘʥʥʷ ʥʦʚʠʭ ʡ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʟʘʚʜʘʥʴ; 
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ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʫʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ, 

ʧʦʰʫʢʫ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʪʘ ʰʣʷʭʽʚ ʜʦʩʷʛʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ). 

ʆʙʫʤʦʚʠʤʦ, ʪʘʢʦʞ, ʱʦ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʫ ʬʦʨʤʫʚʘʥʥʽ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚʽʜʽʛʨʘʶʪʴ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ ʚʽʜʢʨʠʚʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʥʘʚʯʘʥʥʷ ʽ ʜʦʩʣʽʜʞʝʥʴ ʫ ʩʬʝʨʽ ʤʘʪʝʤʘʪʠʢʠ. ʎʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʚʽʜʢʨʠʚʘʶʪʴ 

ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʥʘʚʯʘʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʴ ʫ ʩʬʝʨʽ ʤʘʪʝʤʘʪʠʢʠ, ʨʦʙʣʷʯʠ ʾʾ 

ʙʽʣʴʰ ʜʦʩʪʫʧʥʦʶ, ʽʥʪʝʨʘʢʪʠʚʥʦʶ ʽ ʮʽʢʘʚʦʶ. ɿʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʮʠʬʨʦʚʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʟʜʦʙʫʚʘʯʽ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʩʢʣʘʜʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʦʙʯʠʩʣʝʥʥʷ, 

ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʘʙʩʪʨʘʢʪʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ, ʘ ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʫʯʘʩʥʽ 

ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʜʣʷ ʨʦʟʚô̫ ʟʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ. ɺʝʙ-ʨʝʩʫʨʩʠ ʪʘ ʤʦʙʽʣʴʥʽ 

ʜʦʜʘʪʢʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʪʫʧ ʜʦ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ 

ʧʣʘʪʬʦʨʤ, ʜʦʟʚʦʣʷʶʪʴ ʩʫʙô̒ ʢʪʘʤ ʦʩʚʽʪʠ ʟ ʣʝʛʢʽʩʪʶ ʧʦʢʨʘʱʫʚʘʪʠ ʩʚʦʾ 

ʤʘʪʝʤʘʪʠʯʥʽ ʥʘʚʠʯʢʠ ʚ ʫʤʦʚʘʭ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. 

ʋʪʽʤ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘʢʦʞ ʩʧʨʠʷʶʪʴ ʩʪʚʦʨʝʥʥʶ ʥʦʚʠʭ ʬʦʨʤ 

ʥʘʚʯʘʥʥʷ, ʪʘʢʠʭ ʷʢ ʛʝʡʤʽʬʽʢʘʮʽʷ, ʚʽʨʪʫʘʣʴʥʽ ʣʘʙʦʨʘʪʦʨʽʾ, ʽʥʪʝʨʘʢʪʠʚʥʽ ʦʥʣʘʡʥ-

ʢʫʨʩʠ ʪʘ ʤʘʪʝʤʘʪʠʯʥʽ ʩʠʤʫʣʷʪʦʨʠ. ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʟʜʦʙʫʚʘʯʘʤ ʦʩʚʽʪʠ ʥʝ ʣʠʰʝ 

ʦʚʦʣʦʜʽʪʠ ʪʝʦʨʝʪʠʯʥʠʤʠ ʟʥʘʥʥʷʤʠ, ʘ ʡ ʘʢʪʠʚʥʦ ʧʨʘʢʪʠʢʫʚʘʪʠʩʷ ʚ ʨʦʟʚô̫ ʟʫʚʘʥʥʽ 

ʟʘʚʜʘʥʴ, ʱʦ ʩʧʨʠʷʻ ʛʣʠʙʰʦʤʫ ʨʦʟʫʤʽʥʥʶ ʪʘ ʟʘʢʨʽʧʣʝʥʥʶ ʟʥʘʥʴ. ɺʽʨʪʫʘʣʴʥʽ 

ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʤʘʪʝʤʘʪʠʯʥʠʭ ʩʠʪʫʘʮʽʡ ʥʘʜʘʶʪʴ 

ʩʫʙô̒ ʢʪʘʤ ʦʩʚʽʪʠ ʤʦʞʣʠʚʽʩʪʴ ʧʨʘʮʶʚʘʪʠ ʟ ʚʝʣʠʢʠʤʠ ʦʙʩʷʛʘʤʠ ʜʘʥʠʭ, 

ʩʪʚʦʨʶʚʘʪʠ ʽ ʪʝʩʪʫʚʘʪʠ ʩʚʦʾ ʚʣʘʩʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ, ʱʦ ʻ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ 

ʨʦʟʚô̫ ʟʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ [2]. 

ɺʽʜʟʥʘʯʠʤʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ 

ʟʥʠʟʠʪʠ ʙʘʨô̒ ʨʠ, ʱʦ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʚ ʪʨʘʜʠʮʽʡʥʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ, 

ʟʦʢʨʝʤʘ ʚ ʘʩʧʝʢʪʽ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʽʚ, ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʩʘʤʦʥʘʚʯʘʥʥʷ. ɺʝʙ-ʨʝʩʫʨʩʠ, ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʠ ʪʘ ʤʦʙʽʣʴʥʽ 

ʜʦʜʘʪʢʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʧʝʨʝʨʚʥʠʡ ʜʦʩʪʫʧ ʜʦ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ 

ʜʦʟʚʦʣʷʶʪʴ ʟʜʦʙʫʚʘʯʘʤ ʦʩʚʽʪʠ ʧʨʘʮʶʚʘʪʠ ʚ ʟʨʫʯʥʠʡ ʜʣʷ ʥʠʭ ʯʘʩ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʤʽʩʮʷ ʥʘʚʯʘʥʥʷ. ʎʝ ʪʘʢʦʞ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʩʘʤʦʦʩʚʽʪʠ ʪʘ ʩʘʤʦʢʦʥʪʨʦʣʶ, ʱʦ ʻ 

ʚʘʞʣʠʚʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʫʩʧʽʰʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʾ ʦʩʚʽʪʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʚʠʪʦʢ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʮʠʬʨʦʚʦʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʦʩʚʽʪʠ ʧʦʪʨʝʙʫʻ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ, ʟʦʢʨʝʤʘ ʘʢʮʝʥʪʫ ʥʘ ʧʨʘʢʪʠʯʥʫ ʩʢʣʘʜʦʚʫ, ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʽʩʪʴ, 

ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʪʨʘʻʢʪʦʨʽʶ ʥʘʚʯʘʥʥʷ ʪʘ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ. 
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ʎʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʽʜʛʦʪʦʚʮʽ ʬʘʭʽʚʮʽʚ ʩʬʝʨʠ 

ʪʫʨʠʟʤʫ, ʦʩʢʽʣʴʢʠ ʽʥʜʫʩʪʨʽʷ ʪʫʨʠʟʤʫ ʜʠʥʘʤʽʯʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ, ʘ ʧʦʪʨʝʙʘ ʚ 

ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʘʭ ʜʦ ʥʘʚʯʘʥʥʷ ʪʘ ʧʨʘʢʪʠʢʠ ʩʪʘʻ ʜʝʜʘʣʽ ʘʢʪʫʘʣʴʥʽʰʦʶ.  

ʑʦʙ ʙʫʪʠ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʤʠ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ, ʤʘʡʙʫʪʥʽ ʬʘʭʽʚʮʽ 

ʤʘʶʪʴ ʦʧʘʥʦʚʫʚʘʪʠ ʩʫʯʘʩʥʽ ʟʥʘʥʥʷ, ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʚʦʣʦʜʽʪʠ ʛʥʫʯʢʠʤʠ ʥʘʚʠʯʢʘʤʠ. 

ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʦʥʣʘʡʥ-ʦʩʚʽʪʥʽ ʧʣʘʪʬʦʨʤʠ. ɺʦʥʠ 

ʩʪʚʦʨʶʶʪʴ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ, ʟʦʢʨʝʤʘ ʚ ʛʘʣʫʟʽ 

ʪʫʨʠʟʤʫ [2]. ʉʝʨʝʜ ʢʣʶʯʦʚʠʭ ʧʝʨʝʚʘʛ ʦʥʣʘʡʥ-ʦʩʚʽʪʠ ʜʣʷ ʬʘʭʽʚʮʽʚ ʮʽʻʾ ʩʬʝʨʠ 

ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ: 

ⱷ ʛʥʫʯʢʠʡ ʬʦʨʤʘʪ ʥʘʚʯʘʥʥʷ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʟʘʩʚʦʶʚʘʪʠ ʤʘʪʝʨʽʘʣ ʫ 

ʟʨʫʯʥʠʡ ʯʘʩ ʽ ʚʣʘʩʥʦʤʫ ʪʝʤʧʽ; 

ⱷ ʜʦʩʪʫʧ ʜʦ ʤʽʞʥʘʨʦʜʥʦʛʦ ʜʦʩʚʽʜʫ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʫʨʩʠ ʚʽʜ 

ʧʨʦʚʽʜʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʽ ʧʨʘʢʪʠʢʽʚ ʛʘʣʫʟʽ; 

ⱷ ʘʢʪʫʘʣʴʥʽʩʪʴ ʟʤʽʩʪʫ, ʟʘʚʜʷʢʠ ʧʦʩʪʽʡʥʦʤʫ ʦʥʦʚʣʝʥʥʶ ʥʘʚʯʘʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʤʽʥ ʥʘ ʨʠʥʢʫ; 

ⱷ ʧʨʘʢʪʠʯʥʘ ʦʨʽʻʥʪʦʚʘʥʽʩʪʴ, ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʘʣʴʥʠʭ 

ʢʝʡʩʽʚ, ʩʠʤʫʣʷʮʽʡ ʩʠʪʫʘʮʽʡ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʟʘʚʜʘʥʴ. 

ʉʝʨʝʜ ʧʦʧʫʣʷʨʥʠʭ ʦʩʚʽʪʥʽʭ ʧʣʘʪʬʦʨʤ, ʱʦ ʧʨʦʧʦʥʫʶʪʴ ʧʨʦʛʨʘʤʠ ʜʣʷ 

ʪʫʨʠʩʪʠʯʥʦʾ ʛʘʣʫʟʽ, ʚʘʨʪʦ ʟʛʘʜʘʪʠ: 

Coursera ï ʧʣʘʪʬʦʨʤʘ ʟ ʢʫʨʩʘʤʠ ʚʽʜ ʚʽʜʦʤʠʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ, ʟʦʢʨʝʤʘ 

University of Copenhagen, Arizona State University. ɺʦʥʘ ʧʨʦʧʦʥʫʻ ʧʨʦʛʨʘʤʠ ʟ 

ʪʫʨʠʩʪʠʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ, ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʪʫʨʠʟʤʫ, ʢʫʣʴʪʫʨʥʦʛʦ ʪʫʨʠʟʤʫ. 

ʇʦ ʟʘʚʝʨʰʝʥʥʶ ʚʠʜʘʶʪʴʩʷ ʩʝʨʪʠʬʽʢʘʪʠ ʤʽʞʥʘʨʦʜʥʦʛʦ ʟʨʘʟʢʘ. 

edX ï ʧʨʦʧʦʥʫʻ ʢʫʨʩʠ ʟ ʛʦʪʝʣʴʥʦʛʦ ʙʽʟʥʝʩʫ, ʦʨʛʘʥʽʟʘʮʽʾ ʟʘʭʦʜʽʚ, 

ʤʽʞʥʘʨʦʜʥʦʛʦ ʪʫʨʠʟʤʫ, ʘ ʪʘʢʦʞ ʧʨʦʛʨʘʤʠ MicroMasters. 

FutureLearn ï ʩʧʝʮʽʘʣʽʟʫʻʪʴʩʷ ʥʘ ʢʫʨʩʘʭ ʽʟ ʛʦʪʝʣʴʥʦʾ ʩʧʨʘʚʠ, ʪʫʨʠʟʤʫ ʡ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟ ʙʨʠʪʘʥʩʴʢʠʤ ʧʽʜʭʦʜʦʤ. 

Prometheus ï ʫʢʨʘʾʥʩʴʢʘ ʧʣʘʪʬʦʨʤʘ ʟ ʢʫʨʩʘʤʠ ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ ʥʘ ʪʝʤʠ 

ʤʘʨʢʝʪʠʥʛʫ, ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʤʝʥʝʜʞʤʝʥʪʫ. 

Udemy ï ʤʽʩʪʠʪʴ ʧʨʘʢʪʠʯʥʽ ʢʫʨʩʠ ʟ ʙʶʜʞʝʪʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʧʦʜʦʨʦʞʝʡ, 

ʩʪʚʦʨʝʥʥʷ ʪʫʨʠʩʪʠʯʥʦʛʦ ʙʽʟʥʝʩʫ, SMM ʜʣʷ ʪʫʨʠʟʤʫ. 

ʉʫʯʘʩʥʽ ʫʥʽʚʝʨʩʠʪʝʪʠ ʪʘ ʢʦʣʝʜʞʽ ʘʢʪʠʚʥʦ ʽʥʪʝʛʨʫʶʪʴ ʦʥʣʘʡʥ-ʢʫʨʩʠ ʫ ʩʚʦʾ 

ʧʨʦʛʨʘʤʠ, ʘ ʧʨʦʬʝʩʽʡʥʘ ʧʝʨʝʧʽʜʛʦʪʦʚʢʘ ʚ ʪʫʨʠʩʪʠʯʥʽʡ ʩʬʝʨʽ ʯʘʩʪʦ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʩʘʤʝ ʯʝʨʝʟ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʠ. ʇʨʘʢʪʠʯʥʝ ʥʘʚʯʘʥʥʷ ʪʘʢʦʞ ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʫ 

ʚʽʨʪʫʘʣʴʥʠʡ ʬʦʨʤʘʪ: ʦʥʣʘʡʥ-ʩʪʘʞʫʚʘʥʥʷ, ʩʪʚʦʨʝʥʥʷ ʪʫʨʽʚ, ʘʥʘʣʽʟ ʢʣʽʻʥʪʩʴʢʦʛʦ 

ʜʦʩʚʽʜʫ ʪʦʱʦ. 
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ʈʘʟʦʤ ʽʟ ʧʝʨʝʚʘʛʘʤʠ ʚʘʨʪʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʽ ʥʘ ʚʠʢʣʠʢʠ: ʥʝ ʚʩʽ ʢʫʨʩʠ 

ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʥʘʮʽʦʥʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʘ ʪʘʢʦʞ ʯʘʩʪʦ ʙʨʘʢʫʻ ʤʦʞʣʠʚʦʩʪʝʡ 

ʜʣʷ ʥʘʙʫʪʪʷ ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ ʚ ʨʝʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ [1]. 

ʉʫʯʘʩʥʘ ʪʫʨʠʩʪʠʯʥʘ ʛʘʣʫʟʴ ʚʠʤʘʛʘʻ ʚʽʜ ʬʘʭʽʚʮʽʚ ʥʝ ʣʠʰʝ ʛʣʠʙʦʢʠʭ 

ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ, ʘ ʡ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʚʟʘʻʤʦʜʽʾ ʟ ʪʫʨʠʩʪʠʯʥʠʤʠ 

ʣʦʢʘʮʽʷʤʠ, ʢʣʽʻʥʪʘʤʠ ʪʘ ʩʝʨʚʽʩʘʤʠ. ɿʘʚʜʷʢʠ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ ʚʽʨʪʫʘʣʴʥʦʾ 

(VR) ʪʘ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ (AR), ʧʽʜʛʦʪʦʚʢʘ ʢʘʜʨʽʚ ʫ ʩʬʝʨʽ ʪʫʨʠʟʤʫ 

ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʥʦʚʠʡ ʨʽʚʝʥʴ ð ʩʪʘʻ ʙʽʣʴʰ ʽʥʪʝʨʘʢʪʠʚʥʦʶ, ʥʘʦʯʥʦʶ ʪʘ 

ʟʘʭʦʧʣʠʚʦʶ. 

VR (Virtual Reality) ð ʮʝ ʪʝʭʥʦʣʦʛʽʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʧʦʚʥʽʩʪʶ 

ʟʘʥʫʨʠʪʠʩʷ ʫ ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʝ ʩʝʨʝʜʦʚʠʱʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ 

ʧʨʠʩʪʨʦʾʚ, ʪʘʢʠʭ ʷʢ VR-ʰʦʣʦʤʠ ʯʠ ʦʢʫʣʷʨʠ. AR (Augmented Reality) ð ʮʝ 

ʪʝʭʥʦʣʦʛʽʷ ʥʘʢʣʘʜʘʥʥʷ ʮʠʬʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʨʝʘʣʴʥʠʡ ʩʚʽʪ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʤʘʨʪʬʦʥʽʚ, ʧʣʘʥʰʝʪʽʚ ʘʙʦ AR-ʦʢʫʣʷʨʽʚ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ VR/AR ʫ ʧʽʜʛʦʪʦʚʮʽ ʪʫʨʠʩʪʠʯʥʠʭ ʬʘʭʽʚʮʽʚ: 

ɺʽʨʪʫʘʣʴʥʽ ʝʢʩʢʫʨʩʽʾ ʉʪʫʜʝʥʪʠ ʤʘʶʪʴ ʟʤʦʛʫ ʚʽʨʪʫʘʣʴʥʦ çʚʽʜʚʽʜʘʪʠè ʚʽʜʦʤʽ 

ʪʫʨʠʩʪʠʯʥʽ ʦʙ'ʻʢʪʠ, ʤʫʟʝʾ, ʛʦʪʝʣʽ ʪʘ ʧʨʠʨʦʜʥʽ ʧʘʤôʷʪʢʠ, ʥʝ ʟʘʣʠʰʘʶʯʠ ʘʫʜʠʪʦʨʽʾ. 

ɼʦ ʧʨʠʢʣʘʜʫ: VR-ʪʫʨʠ ʜʦ ʃʫʚʨʫ, ʧʽʨʘʤʽʜ ɻʽʟʠ, ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ 

çʉʦʬʽʷ ʂʠʾʚʩʴʢʘè. 

ɯʤʽʪʘʮʽʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ. ʄʦʜʝʣʶʚʘʥʥʷ ʩʠʪʫʘʮʽʡ ʫ ʛʦʪʝʣʷʭ, 

ʪʫʨʠʩʪʠʯʥʠʭ ʘʛʝʥʪʩʪʚʘʭ ʪʘ ʘʝʨʦʧʦʨʪʘʭ ʜʦʧʦʤʘʛʘʻ ʦʧʘʥʫʚʘʪʠ ʥʘʚʠʯʢʠ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ, ʚʠʨʽʰʝʥʥʷ ʢʦʥʬʣʽʢʪʽʚ ʪʘ ʜʽʣʦʚʦʾ ʝʪʠʢʠ ʚ ʫʤʦʚʘʭ, 

ʥʘʙʣʠʞʝʥʠʭ ʜʦ ʨʝʘʣʴʥʠʭ. 

ʇʣʘʥʫʚʘʥʥʷ ʧʦʜʦʨʦʞʝʡ ʫ VR ʄʘʡʙʫʪʥʽ ʪʫʨʠʩʪʠʯʥʽ ʘʛʝʥʪʠ ʤʦʞʫʪʴ 

ʚʽʜʧʨʘʮʴʦʚʫʚʘʪʠ ʥʘʚʠʯʢʠ ʩʪʚʦʨʝʥʥʷ ʤʘʨʰʨʫʪʽʚ, ʙʨʦʥʶʚʘʥʥʷ ʧʨʦʞʠʚʘʥʥʷ ʪʘ 

ʚʨʘʭʫʚʘʥʥʷ ʧʦʙʘʞʘʥʴ ʢʣʽʻʥʪʽʚ ʫ ʚʽʨʪʫʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

AR ʜʣʷ ʚʠʚʯʝʥʥʷ ʪʫʨʠʩʪʠʯʥʠʭ ʦʙôʻʢʪʽʚ ɼʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ ʜʦʟʚʦʣʷʻ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʤʘʨʪʬʦʥʘ ʧʦʙʘʯʠʪʠ, ʷʢ ʚʠʛʣʷʜʘʣʠ ʽʩʪʦʨʠʯʥʽ ʦʙ'ʻʢʪʠ ʫ ʨʽʟʥʽ ʧʝʨʽʦʜʠ 

ʯʘʩʫ. ɼʦ ʧʨʠʢʣʘʜʫ AR-ʜʦʜʘʪʢʠ ʜʣʷ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʜʘʚʥʽʤʠ ʤʽʩʪʘʤʠ, ʪʘʢʠʤʠ ʷʢ 

ʇʦʤʧʝʾ, ʘʙʦ ʽʩʪʦʨʠʯʥʠʤʠ ʤʽʩʮʷʤʠ ʂʠʻʚʘ. 

ʇʝʨʝʚʘʛʠ ʚʧʨʦʚʘʜʞʝʥʥʷ VR/AR ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ: 

ⱷ ʽʤʝʨʩʠʚʥʽʩʪʴ ð ʛʣʠʙʦʢʝ ʟʘʣʫʯʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʫ ʥʘʚʯʘʣʴʥʽ ʩʠʪʫʘʮʽʾ 

ʟʘʚʜʷʢʠ ʧʦʚʥʦʤʫ ʟʘʥʫʨʝʥʥʶ; 

ⱷ ʙʝʟʧʝʯʥʝ ʩʝʨʝʜʦʚʠʱʝ ð ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʧʨʘʮʴʦʚʫʚʘʪʠ ʜʽʾ ʙʝʟ ʨʠʟʠʢʫ ʜʣʷ 

ʟʜʦʨʦʚôʷ ʯʠ ʙʽʟʥʝʩʫ; 

ⱷ ʜʦʩʪʫʧʥʽʩʪʴ ð ʚʠʚʯʝʥʥʷ ʪʫʨʠʩʪʠʯʥʠʭ ʤʽʩʮʴ, ʷʢʽ ʬʽʟʠʯʥʦ ʚʘʞʢʦʜʦʩʪʫʧʥʽ 

ʘʙʦ ʜʦʨʦʛʽ ʜʣʷ ʚʽʜʚʽʜʫʚʘʥʥʷ; 

ⱷ ʧʨʘʢʪʠʯʥʘ ʢʦʨʠʩʪʴ ð ʨʦʟʚʠʪʦʢ ʬʘʭʦʚʠʭ ʪʘ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʥʘʚʠʯʦʢ ʫ 

ʟʤʦʜʝʣʴʦʚʘʥʠʭ ʫʤʦʚʘʭ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʦʩʚʽʪʥʽ ʧʣʘʪʬʦʨʤʠ, ʦʥʣʘʡʥ-ʢʫʨʩʠ ʪʘ ʮʠʬʨʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ 

ʩʪʘʶʪʴ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʽʜʛʦʪʦʚʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʭ ʬʘʭʽʚʮʽʚ ʫ 

ʩʬʝʨʽ ʪʫʨʠʟʤʫ. ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʚʠʚʘʪʠ ʷʢ ʧʨʦʬʝʩʽʡʥʽ, ʪʘʢ ʽ ʤʽʞʦʩʦʙʠʩʪʽʩʥʽ 

ʥʘʚʠʯʢʠ, ʘ ʪʘʢʦʞ ʧʽʜʪʨʠʤʫʚʘʪʠ ʧʦʩʪʽʡʥʝ ʥʘʚʯʘʥʥʷ ʫ ʛʘʣʫʟʽ, ʱʦ ʰʚʠʜʢʦ 

ʟʤʽʥʶʻʪʴʩʷ. 
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ʎʠʬʨʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ ʻ ʥʝʚʽʜ'ʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʧʽʜʛʦʪʦʚʢʠ ʩʫʯʘʩʥʦʛʦ 

ʬʘʭʽʚʮʷ ʟ ʪʫʨʠʟʤʫ. ɰʭ ʘʢʪʠʚʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʜʦʟʚʦʣʷʻ 

ʬʦʨʤʫʚʘʪʠ ʧʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʨʠʥʢʫ ʪʘ ʦʯʽʢʫʚʘʥʥʷʤ 

ʪʫʨʠʩʪʽʚ ʫ ʮʠʬʨʦʚʫ ʝʧʦʭʫ. 
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ʽʤʧʣʝʤʝʥʪʘʮʽʷ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʚ ʮʽʣʦʤʫ, ʟʫʩʪʨʽʣʦ 

ʨʷʜ ʚʠʢʣʠʢʽʚ ʪʘ ʧʨʦʙʣʝʤ, ʷʢʽ ʧʦʚô̫ ʟʘʥʽ ʥʘʩʘʤʧʝʨʝʜ ʽʟ ʘʜʘʧʪʘʮʽʻʶ ʜʦ ʥʦʚʠʭ 

ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʩʠʪʫʘʮʽʡ, ʩʧʨʠʯʠʥʝʥʠʭ, ʟʦʢʨʝʤʘ, ʪʨʠʚʘʣʠʤʠ ʢʘʨʘʥʪʠʥʥʠʤʠ 

ʦʙʤʝʞʝʥʥʷʤʠ (ʧʘʥʜʝʤʽʷ COVID-19) ʪʘ ʚʚʝʜʝʥʥʷʤ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʫ ʜʝʨʞʘʚʽ. ʎʽ 

ʫʤʦʚʠ ʩʧʦʥʫʢʘʣʠ ʚʽʪʯʠʟʥʷʥʫ ʩʠʩʪʝʤʫ ʦʩʚʽʪʠ ʧʝʨʝʡʪʠ ʥʘ ʪʝʭʥʦʣʦʛʽʾ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʷʢʝ ʚʠʷʚʠʣʦʩʷ ʜʦʩʠʪʴ ʩʝʨʡʦʟʥʠʤ ʚʠʧʨʦʙʫʚʘʥʥʷʤ ʜʣʷ 

ʫʩʽʭ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʦʩʢʽʣʴʢʠ ʚʠʥʠʢʣʘ ʧʦʪʨʝʙʘ ʦʥʦʚʣʝʥʥʷ ʪʘ 

ʘʜʘʧʪʘʮʽʾ ʚʩʴʦʛʦ ʩʧʝʢʪʨʫ ʽʩʥʫʶʯʠʭ ʬʦʨʤ, ʟʘʩʦʙʽʚ ʪʘ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ. ʅʘʩʪʫʧʥʘ 

ʧʨʦʙʣʝʤʘ, ʟ ʷʢʦʶ ʟʽʪʢʥʫʣʠʩʷ ʟʘʢʣʘʜʠ ʬʘʭʦʚʦʾ ʧʝʨʝʜʚʠʱʦʾ ʦʩʚʽʪʠ ï ʮʝ ʚʝʣʠʢʠʡ 

ʚʽʜʩʦʪʦʢ ʚʩʪʫʧʥʠʢʽʚ-ʫʯʥʽʚ, ʫ ʷʢʠʭ ʜʽʘʛʥʦʩʪʦʚʘʥʦ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʩʬʦʨʤʦʚʘʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. ʇʨʦ ʮʝ ʪʘʢʦʞ 

ʩʚʽʜʯʘʪʴ ʨʝʟʫʣʴʪʘʪʠ ʫʯʘʩʥʠʢʽʚ ʪʝʩʪʫʚʘʥʥʷ ʤʽʞʥʘʨʦʜʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʦʩʪʽ 

ʦʩʚʽʪʠ PISA, ʷʢʝ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʫ 2018 ʪʘ 2022 ʨʨ. [2]. 

ʉʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ ʜʝʜʘʣʽ ʙʽʣʴʰʝ ʟʫʤʦʚʣʶʶʪʴ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʚʩʽ ʩʢʣʘʜʦʚʽ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ, ʟʦʢʨʝʤʘ ʚ ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʶ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʟʥʘʥʴ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. ɺ 

ʫʤʦʚʘʭ ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʰʠʨʦʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʜʠʩʪʘʥʮʽʡʥʠʭ ʽ ʟʤʽʰʘʥʠʭ ʬʦʨʤ ʥʘʚʯʘʥʥʷ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʶʪʴ 

ʧʣʘʪʬʦʨʤʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝ ʣʠʰʝ ʨʦʟʤʽʱʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ, ʘʣʝ ʡ 

ʝʬʝʢʪʠʚʥʫ ʦʨʛʘʥʽʟʘʮʽʶ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ, ʤʦʥʽʪʦʨʠʥʛ ʧʨʦʛʨʝʩʫ ʪʘ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʢʦʥʪʨʦʣʴ ʟʥʘʥʴ. 
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ʅʘʡʧʦʰʠʨʝʥʽʰʦʶ ʩʠʩʪʝʤʦʶ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ (LMS), ʷʢʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʙʘʛʘʪʴʦʭ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ ʨʽʟʥʦʛʦ ʨʽʚʥʷ, ʻ Moodle (Modular 

Object-Oriented Dynamic Learning Environment). ɿʘʚʜʷʢʠ ʩʚʦʾʡ ʚʽʜʢʨʠʪʦʩʪʽ, 

ʛʥʫʯʢʦʩʪʽ ʪʘ ʰʠʨʦʢʠʤ ʤʦʞʣʠʚʦʩʪʷʤ ʥʘʣʘʰʪʫʚʘʥʥʷ, Moodle ʜʦʟʚʦʣʷʻ 

ʩʪʚʦʨʶʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʪʨʘʻʢʪʦʨʽʾ ʥʘʚʯʘʥʥʷ, ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʨʽʟʥʽ ʬʦʨʤʠ 

ʢʦʥʪʨʦʣʶ ʟʥʘʥ ɹï ʚʽʜ ʬʦʨʤʫʚʘʣʴʥʦʛʦ ʜʦ ʧʽʜʩʫʤʢʦʚʦʛʦ ï ʪʘ ʟʜʽʡʩʥʶʚʘʪʠ ʾʭ 

ʦʙô̒ ʢʪʠʚʥʫ ʦʮʽʥʢʫ. 

ʆʜʠʥ ʽʟ ʝʬʝʢʪʠʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʷʢʽʩʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ ʻ 

ʙʘʛʘʪʦʨʽʚʥʝʚʽ ʪʝʩʪʠ. ʊʝʩʪʠ ʻ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤ ʤʝʪʦʜʦʤ ʧʝʨʝʚʽʨʢʠ ʟʥʘʥʴ 

ʩʪʫʜʝʥʪʽʚ, ʭʦʯʘ ʽ ʤʘʶʪʴ ʩʚʦʾ ʦʙʤʝʞʝʥʥʷ. ʊʝʩʪʦʚʠʡ ʢʦʥʪʨʦʣʴ ʜʦʟʚʦʣʷʻ 

ʩʪʠʤʫʣʶʚʘʪʠ ʩʘʤʦʩʪʽʡʥʫ ʨʦʙʦʪʫ ʩʪʫʜʝʥʪʽʚ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʠʩʦʢʫ ʷʢʽʩʪʴ 

ʥʘʚʯʘʥʥʷ ʪʘ ʦʙô̒ ʢʪʠʚʥʝ ʦʮʽʥʶʚʘʥʥʷ [3]. ʋ ʩʠʩʪʝʤʽ Moodle, ʷʢʫ ʙʘʛʘʪʦ ʟʘʢʣʘʜʽʚ 

ʦʩʚʽʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʦʩʥʦʚʥʫ ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʟʤʽʰʘʥʦʛʦ ʯʠ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʽʩʥʫʻ ʨʦʟʚʠʥʫʪʘ ʪʝʩʪʦʚʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʧʦʩʪʽʡʥʦ 

ʦʥʦʚʣʶʻʪʴʩʷ, ʥʘʜʘʶʯʠ ʢʦʨʠʩʪʫʚʘʯʘʤ ʰʠʨʦʢʠʡ ʥʘʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ. 

ʄʦʜʫʣʴ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ ʫ Moodle ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʪʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ 

ʨʽʟʥʠʭ ʚʠʜʽʚ, ʚʢʣʶʯʘʶʯʠ ʪʝʩʪʠ ʟ ʦʜʥʠʤ ʘʙʦ ʢʽʣʴʢʦʤʘ ʚʘʨʽʘʥʪʘʤʠ ʚʽʜʧʦʚʽʜʽ, 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ, ʚʚʝʜʝʥʥʷ ʛʦʪʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ, ʪʝʩʪʠ 

ʧʨʘʚʠʣʴʥʦ/ʥʝʧʨʘʚʠʣʴʥʦ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʦʙʯʠʩʣʝʥʴ ʟʘ ʬʦʨʤʫʣʦʶ 

ʯʠ ʧʦʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʥʘ ʨʠʩʫʥʢʫ. ʈʦʟʛʣʷʥʝʤʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʛʘʪʦʨʽʚʥʝʚʠʭ 

ʪʝʩʪʽʚ ʫ ʢʫʨʩʽ ʤʘʪʝʤʘʪʠʢʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʙʽʣʴʰ ʦʙô̒ ʢʪʠʚʥʽʡ ʪʘ ʛʣʠʙʦʢʽʡ ʦʮʽʥʮʽ 

ʟʥʘʥʴ ʩʪʫʜʝʥʪʽʚ, ʨʦʟʚʠʚʘʶʪʴ ʾʭ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ʪʘ ʜʦʧʦʤʘʛʘʶʪʴ ʘʜʘʧʪʫʚʘʪʠ 

ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʜʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʦʪʨʝʙ ʦʩʦʙʠʩʪʦʩʪʽ [4]. 

ʆʨʛʘʥʽʟʘʮʽʷ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ ʧʝʨʝʜʙʘʯʘʻ ʥʝ ʣʠʰʝ ʧʽʜʙʽʨ ʨʽʟʥʦʨʽʚʥʝʚʠʭ 

ʟʘʚʜʘʥʴ, ʘʣʝ ʡ ʽʥʩʪʨʫʢʪʠʚʥʽ ʤʘʪʝʨʽʘʣʠ ʩʫʧʨʦʚʦʜʫ ʪʝʩʪʫ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ: ʥʘʟʚʠ 

ʪʝʤ, ʷʢʽ ʦʭʦʧʣʶʻ ʪʝʩʪʫʚʘʥʥʷ, ʧʝʨʝʣʽʢ ʟʜʘʪʥʦʩʪʝʡ ʟʜʦʙʫʚʘʯʘ ʦʩʚʽʪʠ, ʷʢʽ 

ʦʮʽʥʶʶʪʴʩʷ (ʨʠʩ. 1), ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʨʫʢʪʫʨʫ ʪʝʩʪʫ, ʧʨʠʢʣʘʜʠ ʨʦʟʚô̫ ʟʫʚʘʥʥʷ 

ʪʠʧʦʚʠʭ ʟʘʚʜʘʥʴ ʪʘ ʰʢʘʣʫ ʦʮʽʥʶʚʘʥʥʷ (ʨʠʩ. 2). 
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ʈʠʩ. 1. ʇʝʨʝʣʽʢ ʟʜʘʪʥʦʩʪʝʡ ʟʜʦʙʫʚʘʯʘ ʦʩʚʽʪʠ, ʷʢʽ ʦʮʽʥʶʶʪʴʩʷ 

ʇʨʠ ʦʨʛʘʥʽʟʘʮʽʾ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ ʩʣʽʜ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʽʚ 

ʦʮʽʥʶʚʘʥʥʷ: ʧʣʘʥʦʚʽʩʪʴ, ʩʠʩʪʝʤʘʪʠʯʥʽʩʪʴ, ʦʙô̒ ʢʪʠʚʥʽʩʪʴ, ʚʽʜʢʨʠʪʽʩʪʴ ʪʘ 

ʧʨʦʟʦʨʽʩʪʴ, ʜʦʪʨʠʤʘʥʥʷ ʷʢʠʭ ʟʨʫʯʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʟ ʜʦʧʦʤʦʛʦʶ ʤʦʜʫʣʷ ʩʠʩʪʝʤʠ 

Moodle çɽʣʝʢʪʨʦʥʥʠʡ ʞʫʨʥʘʣè. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʞʫʨʥʘʣʫ ʧʨʠ ʦʨʛʘʥʽʟʘʮʽʾ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ, ʟʦʢʨʝʤʘ:  

ï ʽʥʪʝʛʨʦʚʘʥʠʡ ʨʝʩʫʨʩ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʙʝʨʽʛʘʪʠ ʪʘ ʚʽʜʦʙʨʘʞʘʪʠ ʥʘʚʯʘʣʴʥʽ 

ʜʦʩʷʛʥʝʥʥʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ;  

ï ʟʘʙʝʟʧʝʯʫʻ ʝʬʝʢʪʠʚʥʫ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʧʨʦʮʝʩʫ ʦʜʝʨʞʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

ʱʦʜʦ ʫʩʧʽʰʥʦʩʪʽ ʟʜʦʙʫʚʘʯʘ ʦʩʚʽʪʠ ʟʘ ʦʢʨʝʤʠʤʠ ʚʠʜʘʤʠ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ;  

ï ʤʦʞʣʠʚʽʩʪʴ ʟʜʽʡʩʥʝʥʥʷ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʫʩʧʽʰʥʦʩʪʽ 

ʩʪʫʜʝʥʪʽʚ, ʾʭ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʚʽʜʚʽʜʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʟʘʥʷʪʴ [1]. 
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ʈʠʩ. 2. ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʩʪʨʫʢʪʫʨʫ ʪʝʩʪʫ 

ɿʘʛʘʣʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʞʫʨʥʘʣʫ ʚ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʥʘʚʯʘʥʥʽ 

ʩʧʨʦʱʫʻ ʫʧʨʘʚʣʽʥʥʷ ʦʩʚʽʪʥʽʤ ʧʨʦʮʝʩʦʤ, ʨʦʙʠʪʴ ʡʦʛʦ ʙʽʣʴʰ ʜʦʩʪʫʧʥʠʤ ʪʘ 

ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ. ʅʘ ʨʠʩʫʥʢʫ 3 ʧʨʝʜʩʪʘʚʣʝʥʦ ʬʨʘʛʤʝʥʪ 

ʝʣʝʢʪʨʦʥʥʦʛʦ ʞʫʨʥʘʣʫ ʟ ʜʠʩʮʠʧʣʽʥʠ ʄʘʪʝʤʘʪʠʢʘ. 

ɸʥʘʣʽʟ ʤʦʞʣʠʚʦʩʪʝʡ ʩʠʩʪʝʤʠ Moodle ʟʘʩʚʽʜʯʠʚ ʾʾ ʝʬʝʢʪʠʚʥʽʩʪʴ ʷʢ 

ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʮʠʬʨʦʚʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʟʥʘʥʴ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʢʦʥʪʨʦʣʶ ʚ ʮʽʡ ʩʠʩʪʝʤʽ ʻ 

ʪʝʩʪʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʧʝʨʘʪʠʚʥʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚôʷʟʦʢ, ʦʙôʻʢʪʠʚʥʽʩʪʴ 

ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʘʜʘʧʪʘʮʽʾ ʜʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʪʫʜʝʥʪʽʚ. 

ʌʫʥʢʮʽʦʥʘʣ ʤʦʜʫʣʶ ʪʝʩʪʫʚʘʥʥʷ ʚ Moodle ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʠʧʠ ʟʘʚʜʘʥʴ, ʚʘʨʽʶʚʘʪʠ ʨʽʚʝʥʴ ʩʢʣʘʜʥʦʩʪʽ, ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʚʠʧʘʜʢʦʚʽʩʪʴ ʫ ʚʠʙʦʨʽ ʧʠʪʘʥʴ ʪʘ ʚʽʜʧʦʚʽʜʝʡ, ʘ ʪʘʢʦʞ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩ 

ʧʝʨʝʚʽʨʢʠ ʨʝʟʫʣʴʪʘʪʽʚ. ʎʝ ʩʫʪʪʻʚʦ ʟʥʠʞʫʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʠʢʣʘʜʘʯʘ ʪʘ ʩʧʨʠʷʻ 

ʧʽʜʚʠʱʝʥʥʶ ʷʢʦʩʪʽ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟʘʚʜʷʢʠ ʨʝʛʫʣʷʨʥʦʤʫ ʪʘ ʧʨʦʟʦʨʦʤʫ 

ʤʦʥʽʪʦʨʠʥʛʫ ʟʥʘʥʴ. 
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ʈʠʩ. 3. ʌʨʘʛʤʝʥʪ ʝʣʝʢʪʨʦʥʥʦʛʦ ʞʫʨʥʘʣʫ ʟ ʜʠʩʮʠʧʣʽʥʠ ʄʘʪʝʤʘʪʠʢʘ 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʝʩʪʽʚ ʫ Moodle ʜʦʮʽʣʴʥʝ ʷʢ ʫ ʨʘʤʢʘʭ ʧʦʪʦʯʥʦʛʦ ʪʘ 
ʤʦʜʫʣʴʥʦʛʦ ʢʦʥʪʨʦʣʶ, ʪʘʢ ʽ ʜʣʷ ʧʽʜʩʫʤʢʦʚʦʾ ʘʪʝʩʪʘʮʽʾ. ɺʦʜʥʦʯʘʩ ʚʘʞʣʠʚʦ 
ʚʨʘʭʦʚʫʚʘʪʠ ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʧʦʙʫʜʦʚʠ ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ, ʜʦʪʨʠʤʘʥʥʷ 
ʧʨʠʥʮʠʧʽʚ ʥʘʜʽʡʥʦʩʪʽ, ʚʘʣʽʜʥʦʩʪʽ ʡ ʘʢʘʜʝʤʽʯʥʦʾ ʜʦʙʨʦʯʝʩʥʦʩʪʽ. 

ʆʪʞʝ, Moodle ʚʽʜʢʨʠʚʘʻ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ 
ʦʮʽʥʶʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʚʽʪʠ, ʩʧʨʠʷʶʯʠ ʬʦʨʤʫʚʘʥʥʶ ʙʽʣʴʰ 
ʛʥʫʯʢʦʛʦ, ʘʜʘʧʪʠʚʥʦʛʦ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 
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ʥʝ ʣʠʰʝ ʢʦʤʫʥʽʢʘʪʠʚʥʫ ʬʫʥʢʮʽʶ, ʘ ʡ ʜʝʜʘʣʽ ʙʽʣʴʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ 

ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʟʥʘʥʴ, ʨʦʟʚʠʪʢʫ ʥʘʚʠʯʦʢ ʪʘ ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʟʨʦʩʪʘʥʥʷ. 

ʆʜʥʘʢ, ʧʦʧʨʠ ʧʦʪʝʥʮʽʘʣ ʥʝʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ ʪʘ ʩʘʤʦʨʦʟʚʠʪʢʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʫ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʜʦʩʣʽʜʞʝʥʠʤ ʽ 

ʤʘʻ ʷʢ ʧʦʟʠʪʠʚʥʽ, ʪʘʢ ʽ ʥʝʛʘʪʠʚʥʽ ʘʩʧʝʢʪʠ. ɯʩʥʫʻ ʧʨʦʙʣʝʤʘ ʚʽʜʩʫʪʥʦʩʪʽ ʯʽʪʢʦ 

ʩʬʦʨʤʦʚʘʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʫ 

ʥʝʬʦʨʤʘʣʴʥʽʡ ʦʩʚʽʪʽ, ʘ ʪʘʢʦʞ ʨʠʟʠʢ ʩʧʦʞʠʚʘʥʥʷ ʥʝʷʢʽʩʥʦʛʦ ʘʙʦ ʥʝʜʦʩʪʦʚʽʨʥʦʛʦ 

ʢʦʥʪʝʥʪʫ. ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʧʦʩʪʘʻ ʧʦʪʨʝʙʘ ʫ ʚʠʚʯʝʥʥʽ ʨʦʣʽ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʫ 

ʧʨʦʮʝʩʘʭ ʥʝʬʦʨʤʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʚʠʟʥʘʯʝʥʥʽ ʤʦʞʣʠʚʦʩʪʝʡ ʽ ʦʙʤʝʞʝʥʴ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʩʘʤʦʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ. 

ʋ ʍʍɯ ʩʪʦʣʽʪʪʽ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʩʪʘʣʠ ʦʜʥʠʤ ʽʟ ʥʘʡʚʧʣʠʚʦʚʽʰʠʭ ʟʘʩʦʙʽʚ 

ʢʦʤʫʥʽʢʘʮʽʾ, ʧʦʰʠʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʛʨʦʤʘʜʩʴʢʦʾ ʜʫʤʢʠ. ɿ 

ʨʦʟʚʠʪʢʦʤ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʦʥʠ ʧʦʯʘʣʠ ʚʠʢʦʥʫʚʘʪʠ ʥʝ ʣʠʰʝ ʨʦʟʚʘʞʘʣʴʥʫ 

ʪʘ ʩʦʮʽʘʣʴʥʫ ʬʫʥʢʮʽʶ, ʘʣʝ ʡ ʚʽʜʽʛʨʘʚʘʪʠ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʩʬʝʨʽ ʥʝʬʦʨʤʘʣʴʥʦʾ 

ʦʩʚʽʪʠ ʪʘ ʩʘʤʦʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ. 

ʅʝʬʦʨʤʘʣʴʥʘ ʦʩʚʽʪʘ ï ʮʝ ʧʨʦʮʝʩ ʦʪʨʠʤʘʥʥʷ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ ʧʦʟʘ 

ʤʝʞʘʤʠ ʪʨʘʜʠʮʽʡʥʦʾ ʦʩʚʽʪʥʴʦʾ ʩʠʩʪʝʤʠ. ɺʦʥʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʦʙʨʦʚʽʣʴʥʦ, ʯʘʩʪʦ 

ʯʝʨʝʟ ʩʘʤʦʦʩʚʽʪʫ ʘʙʦ ʫʯʘʩʪʴ ʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʦʩʚʽʪʥʽʭ ʽʥʽʮʽʘʪʠʚʘʭ, ʷʢʽ ʥʝ ʚʝʜʫʪʴ 

ʜʦ ʦʬʽʮʽʡʥʦʛʦ ʚʠʟʥʘʥʥʷ ʯʠ ʜʠʧʣʦʤʽʚ. ʉʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ (Facebook, Instagram, 

YouTube, TikTok, LinkedIn, Telegram ʪʦʱʦ) ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʽʜʢʨʠʪʠʡ ʜʦʩʪʫʧ ʜʦ 

ʚʝʣʠʯʝʟʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ ï ʚʽʜʝʦ, ʚʝʙʽʥʘʨʽʚ, ʩʪʘʪʝʡ, ʧʦʜʢʘʩʪʽʚ, 

ʦʥʣʘʡʥ-ʢʫʨʩʽʚ ʪʘ ʝʢʩʧʝʨʪʥʠʭ ʩʧʽʣʴʥʦʪ. 

ʆʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʧʝʨʝʚʘʛ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʫ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʻ ʾʭ 

ʜʦʩʪʫʧʥʽʩʪʴ ʪʘ ̔ʥʪʝʨʘʢʪʠʚʥʽʩʪʴ. ʂʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʥʝ ʣʠʰʝ ʩʧʦʞʠʚʘʪʠ 

ʢʦʥʪʝʥʪ, ʘʣʝ ʡ ʙʨʘʪʠ ʫʯʘʩʪʴ ʫ ʜʠʩʢʫʩʽʷʭ, ʩʪʘʚʠʪʠ ʟʘʧʠʪʘʥʥʷ, ʦʙʤʽʥʶʚʘʪʠʩʷ 

ʜʦʩʚʽʜʦʤ, ʩʪʚʦʨʶʚʘʪʠ ʚʣʘʩʥʽ ʦʩʚʽʪʥʽ ʧʨʦʻʢʪʠ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ 

ʘʢʪʠʚʥʦʾ ʦʩʚʽʪʥʴʦʾ ʩʧʽʣʴʥʦʪʠ ʪʘ ʩʪʠʤʫʣʶʻ ʤʦʪʠʚʘʮʽʶ ʜʦ ʩʘʤʦʨʦʟʚʠʪʢʫ. 

ʅʘʧʨʠʢʣʘʜ, YouTube ʜʦʟʚʦʣʷʻ ʚʠʚʯʘʪʠ ʽʥʦʟʝʤʥʽ ʤʦʚʠ, ʧʨʦʛʨʘʤʫʚʘʥʥʷ, 

ʤʫʟʠʢʫ, ʤʠʩʪʝʮʪʚʦ ʪʘ ʽʥʰʽ ʜʠʩʮʠʧʣʽʥʠ ʚ ʟʨʫʯʥʦʤʫ ʬʦʨʤʘʪʽ. ʇʣʘʪʬʦʨʤʠ ʥʘ 

ʢʰʪʘʣʪ LinkedIn ʩʪʘʣʠ ʮʝʥʪʨʘʤʠ ʧʨʦʬʝʩʽʡʥʦʛʦ ʟʨʦʩʪʘʥʥʷ, ʜʝ ʤʦʞʥʘ ʥʝ ʣʠʰʝ 

ʟʥʘʡʪʠ ʢʦʨʠʩʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʘ ʡ ʦʪʨʠʤʘʪʠ ʩʝʨʪʠʬʽʢʘʪʠ ʚʽʜʦʤʠʭ ʢʦʤʧʘʥʽʡ. 

Telegram-ʢʘʥʘʣʠ ʯʘʩʪʦ ʩʣʫʛʫʶʪʴ ʜʞʝʨʝʣʘʤʠ ʮʽʥʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʘʢʪʫʘʣʴʥʠʭ ʪʝʤ, 

ʚʽʜ ʙʽʟʥʝʩʫ ʜʦ ʧʩʠʭʦʣʦʛʽʾ. 

ʇʨʦʪʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʫ ʩʬʝʨʽ ʦʩʚʽʪʠ ʤʘʻ ʽ ʥʝʜʦʣʽʢʠ. 

ʉʝʨʝʜ ʥʠʭ ï ʚʽʜʩʫʪʥʽʩʪʴ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʟʥʘʥʴ, ʤʦʞʣʠʚʽʩʪʴ ʧʦʪʨʘʧʠʪʠ ʥʘ 

ʥʝʧʝʨʝʚʽʨʝʥʠʡ ʘʙʦ ʥʝʷʢʽʩʥʠʡ ʢʦʥʪʝʥʪ, ʘ ʪʘʢʦʞ ʨʠʟʠʢ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʽʩʥʫʻ ʥʝʙʝʟʧʝʢʘ ʚʪʨʘʪʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʯʝʨʝʟ 

ʧʦʻʜʥʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʪʘ ʨʦʟʚʘʞʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ. 

ʋʩʧʽʰʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʷʢ ʽʥʩʪʨʫʤʝʥʪʫ ʥʝʬʦʨʤʘʣʴʥʦʾ 

ʦʩʚʽʪʠ ʤʦʞʣʠʚʝ ʣʠʰʝ ʟʘ ʫʤʦʚʠ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʚʤʽʥʥʷ 

ʚʽʜʦʢʨʝʤʣʶʚʘʪʠ ʢʦʨʠʩʥʫ ʽʥʬʦʨʤʘʮʽʶ ʚʽʜ ʤʘʥʽʧʫʣʷʪʠʚʥʦʾ, ʘ ʪʘʢʦʞ ʧʨʠ ʥʘʷʚʥʦʩʪʽ 

ʚʥʫʪʨʽʰʥʴʦʾ ʤʦʪʠʚʘʮʽʾ ʜʦ ʩʘʤʦʥʘʚʯʘʥʥʷ. 

ʉʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʩʪʚʦʨʶʶʪʴ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʥʝʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ ʪʘ ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʨʦʟʚʠʪʢʫ. ɺʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʪʫʧ ʜʦ 
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ʨʽʟʥʦʤʘʥʽʪʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʢʦʥʪʝʥʪʫ, ʩʧʨʠʷʶʪʴ ʬʦʨʤʫʚʘʥʥʶ ʥʘʚʯʘʣʴʥʠʭ 

ʩʧʽʣʴʥʦʪ ʽ ʜʘʶʪʴ ʟʤʦʛʫ ʽʥʜʠʚʽʜʫʘʣʽʟʫʚʘʪʠ ʦʩʚʽʪʥʶ ʪʨʘʻʢʪʦʨʽʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʧʦʪʨʝʙ ʽ ʟʘʧʠʪʽʚ ʢʦʨʠʩʪʫʚʘʯʘ. ɺʦʜʥʦʯʘʩ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʨʝʩʫʨʩʽʚ 

ʧʦʪʨʝʙʫʻ ʩʬʦʨʤʦʚʘʥʠʭ ʥʘʚʠʯʦʢ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʮʠʬʨʦʚʦʾ ʛʨʘʤʦʪʥʦʩʪʽ ʪʘ 

ʩʘʤʦʨʝʛʫʣʷʮʽʾ. ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʪʘʢʦʞ ʻ ʨʦʟʚʠʪʦʢ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʩʪʘʚʣʝʥʥʷ 

ʜʦ ʩʧʦʞʠʚʘʥʥʷ ʡ ʧʦʰʠʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʟʘ ʫʤʦʚʠ ʫʩʚʽʜʦʤʣʝʥʦʛʦ ʪʘ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ, ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʤʦʞʫʪʴ 

ʩʣʫʛʫʚʘʪʠ ʜʽʻʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʩʘʤʦʨʦʟʚʠʪʢʫ. 
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ʟʜʦʙʫʚʘʯ ʜʨʫʛʦʛʦ (ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟʽ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ 
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ɻʨʦʜ ɯʥʥʘ ʄʠʢʦʣʘʾʚʥʘ 
ʢʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

grodin@tnpu.edu.ua 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʪʝʦʨʽʷ ʛʨʘʬʽʚ ʟʥʘʭʦʜʠʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʙʘʛʘʪʴʦʭ 

ʟʘʜʘʯʘʭ ʧʨʘʢʪʠʯʥʦʛʦ ʟʤʽʩʪʫ: ʧʨʠ ʨʦʟʚô̫ ʟʫʚʘʥʥʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʜʘʯ, ʚ 

ʧʨʦʛʨʘʤʫʚʘʥʥʽ ʽ ʪʝʦʨʽʾ ʽʛʦʨ, ʧʨʠ ʧʦʙʫʜʦʚʽ ʩʭʝʤ. ʋ ʩʫʯʘʩʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ ʮʷ 

ʪʝʦʨʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʽ ʚ ʪʘʢʠʭ ʥʘʫʢʘʭ, ʷʢ ʣʽʥʛʚʽʩʪʠʢʘ, ʧʩʠʭʦʣʦʛʽʷ, ʩʦʮʽʦʣʦʛʽʷ, 

ʛʝʥʝʪʠʢʘ, ʝʢʦʥʦʤʽʢʘ. 

ʋ ʰʢʽʣʴʥʦʤʫ ʢʫʨʩʽ ʤʘʪʝʤʘʪʠʢʠ ʪʝʤʘ ʧʨʦ ʛʨʘʬʠ ʚʽʜʩʫʪʥʷ. ʅʘ ʞʘʣʴ, ʙʘʛʘʪʦ 

ʰʢʦʣʷʨʽʚ ʥʝ ʤʘʶʪʴ ʫʷʚʣʝʥʥʷ ʧʨʦ ʮʶ ʪʝʦʨʽʶ ʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʟ ʥʝʶ ʚʞʝ ʫ ʚʠʱʽʡ 

ʰʢʦʣʽ. ʅʘʩʧʨʘʚʜʽ ʪʝʦʨʽʷ ʛʨʘʬʽʚ ʜʦʩʪʫʧʥʘ ʜʣʷ ʚʠʚʯʝʥʥʷ ʥʘʚʽʪʴ ʫ 5ï6 ʢʣʘʩʘʭ. ʎʝʡ 

ʤʘʪʝʨʽʘʣ ʟʘʩʚʦʶʻʪʴʩʷ ʟ ʚʝʣʠʢʦʶ ʣʝʛʢʽʩʪʶ, ʪʘʢ ʷʢ ʦʩʥʦʚʦʶ ʪʝʦʨʽʾ ʻ ʤʘʣʶʥʦʢ ʽ 

ʰʢʦʣʷʨʽ ʤʦʞʫʪʴ ʚʽʜʨʘʟʫ ʟʘʧʘʤô̫ ʪʘʪʠ ʧʨʠʥʮʠʧ ʧʦʙʫʜʦʚʠ ʛʨʘʬʘ ʜʣʷ ʪʽʻʾ ʯʠ ʽʥʰʦʾ 

ʟʘʜʘʯʽ. 

ʊʝʦʨʽʷ ʛʨʘʬʽʚ ʻ ʦʜʥʠʤ ʽʟ ʨʦʟʜʽʣʽʚ ʜʠʩʢʨʝʪʥʦʾ ʤʘʪʝʤʘʪʠʢʠ. ɰʾ ʩʧʝʮʠʬʽʢʘ 

ʧʦʣʷʛʘʻ ʚ ʛʝʦʤʝʪʨʠʯʥʦʤʫ ʧʽʜʭʦʜʽ ʜʦ ʨʦʟʛʣʷʜʫ ʦʙô̒ ʢʪʽʚ. ʉʴʦʛʦʜʥʽ ʮʷ ʪʝʦʨʽʷ ʻ 

ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʟʘʪʨʝʙʫʚʘʥʠʭ. ʂʣʶʯʦʚʠʤ ʦʙô̒ ʢʪʦʤ ʪʝʦʨʽʾ ʛʨʘʬʽʚ ʚʠʩʪʫʧʘʻ 

ʛʨʘʬ ʽ ʡʦʛʦ ʫʟʘʛʘʣʴʥʝʥʥʷ. 
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ʆʩʥʦʚʥʽ ʜʘʥʽ ʧʨʦ ʛʨʘʬʠ ʷʢ ʧʨʦ ʩʭʝʤʠ ʫ ʚʠʛʣʷʜʽ ʤʥʦʞʠʥ ʪʦʯʦʢ, ʟô̒ ʜʥʘʥʠʭ 
ʤʽʞ ʩʦʙʦʶ ʣʽʥʽʷʤʠ, ʟô̫ ʚʠʣʠʩʷ ʫ 18 ʩʪʦʣʽʪʪʽ. ʉʧʦʯʘʪʢʫ ʪʝʦʨʽʷ ʛʨʘʬʽʚ ʟʘʡʤʘʣʘ 
ʥʝʟʥʘʯʥʝ ʤʽʩʮʝ ʚ ʤʘʪʝʤʘʪʠʮʽ ʯʝʨʝʟ ʾʾ ʟʚô̫ ʟʦʢ ʽʟ ʟʘʛʘʜʢʘʤʠ ʽ ʛʦʣʦʚʦʣʦʤʢʘʤʠ, ʘʣʝ 
ʧʦʩʪʫʧʦʚʠʡ ʨʦʟʚʠʪʦʢ ʮʽʻʾ ʥʘʫʢʠ ʜʘʣʦ ʧʝʚʥʠʡ ʧʦʰʪʦʚʭ ʜʦ ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʜʘʥʦʾ 
ʪʝʦʨʽʾ. 

ʊʠʤ ʥʝ ʤʝʥʰ, ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʤʘʪʝʤʘʪʠʢʠ ʧʦʩʣʫʞʠʚ ʧʦʪʫʞʥʠʤ 
ʩʪʠʤʫʣʦʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʪʝʦʨʽʾ ʛʨʘʬʽʚ. ɯ ʚʞʝ ʚ 19 ʩʪʦʣʽʪʪʽ ʛʨʘʬʠ ʩʪʘʣʠ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʧʦʙʫʜʦʚʽ ʢʨʝʩʣʝʥʴ. ɹʘʛʘʪʦ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʜʘʯ ʟʨʫʯʥʽʰʝ 
ʨʦʟʚô̫ ʟʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʦʨʽʾ ʛʨʘʬʽʚ, ʪʦʤʫ ʱʦ ʩʘʤʝ ʛʨʘʬʠ ʩʧʨʠʷʶʪʴ ʪʦʤʫ, 
ʱʦ ʨʦʟʚô̫ ʟʦʢ ʩʪʘʻ ʜʦʩʪʫʧʥʽʰʠʤ ʽ ʟʨʦʟʫʤʽʣʽʰʠʤ. ʋ ʩʚʦʶ ʯʝʨʛʫ, ʜʦʚʝʜʝʥʥʷ ʜʝʷʢʠʭ 
ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʝʦʨʽʡ ʩʧʨʦʱʫʶʪʴʩʷ ʽ ʩʪʘʶʪʴ ʙʽʣʴʰ ʧʝʨʝʢʦʥʣʠʚʠʤʠ, ʷʢʱʦ ʚ 
ʜʦʚʝʜʝʥʥʷʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʨʘʬʠ. 

ʊʝʨʤʽʥ çʛʨʘʬè ʪʽʩʥʦ ʧʝʨʝʧʣʽʪʘʻʪʴʩʷ ʟ ʧʦʥʷʪʪʷʤʠ çʛʨʘʬʽʯʥʠʡè ʽ çʛʨʘʬʽʢʘè. 
ʇʨʠʢʣʘʜʠ ʛʨʘʬʽʚ ʤʘʶʪʴ ʟʨʦʟʫʤʽʣʫ ʽ ʧʨʦʩʪʫ ʛʨʘʬʽʯʥʫ ʽʥʪʝʨʧʨʝʪʘʮʽʶ, ʱʦ 
ʜʦʟʚʦʣʷʻ ʦʙʨʘʟʥʦ ʧʨʝʜʩʪʘʚʣʷʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʦʙô̒ ʢʪʠ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʟʘʣʠʰʘʪʠʩʷ 
ʚ ʤʝʞʘʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ. ɻʨʘʬʽʯʥʽ ʩʭʝʤʠ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 
ʟʦʙʨʘʞʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʚʟʘʻʤʦʧʦʚô̫ ʟʘʥʠʭ 
ʢʦʤʧʦʥʝʥʪʽʚ, ʧʦʢʘʟʫʶʯʠ ʮʽ ʢʦʤʧʦʥʝʥʪʠ ʷʢ ʪʦʯʢʠ, ʘ ʟʚô̫ ʟʢʠ ʤʽʞ ʥʠʤʠ ï ʷʢ ʣʽʥʽʾ, 
ʱʦ ʟô̒ ʜʥʫʶʪʴ ʮʽ ʪʦʯʢʠ. 

ʋ ʨʽʟʥʠʭ ʦʙʣʘʩʪʷʭ ʤʘʪʝʤʘʪʠʢʠ ʽ ʚ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʜʠʩʮʠʧʣʽʥʘʭ ʛʨʘʬʠ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʦʩʠʪʴ ʯʘʩʪʦ. ʊʦʤʫ ʜʫʞʝ ʚʘʞʣʠʚʦ ʟʥʘʡʦʤʠʪʠ ʰʢʦʣʷʨʽʚ ʟ 
ʪʘʢʠʤ ʥʘʧʨʷʤʦʤ ʚ ʤʘʪʝʤʘʪʠʮʽ ʽ ʡʦʛʦ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʚʯʠʪʠ ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
ʛʨʘʬʠ ʧʨʠ ʨʦʟʚô̫ ʟʫʚʘʥʥʽ ʟʘʜʘʯ.  

ɻʨʘʬ ï ʮʝ ʟʘʩʽʙ, ʷʢʠʡ ʥʘ ʧʨʘʢʪʠʯʥʦʤʫ ʨʽʚʥʽ ʟʘʙʝʟʧʝʯʫʻ ʦʟʥʘʡʦʤʣʝʥʥʷ 
ʫʯʥʽʚ ʟʽ ʩʧʦʩʦʙʦʤ ʧʦʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʫ ʬʦʨʤʽ ʩʭʝʤ ʪʘ ʨʦʟʚô̫ ʟʫʚʘʥʥʽ ʟʘʜʘʯ ʟ 
ʣʦʛʽʯʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ [1, ʩ. 19]. ʋ ʤʘʪʝʤʘʪʠʮʽ ʛʨʘʬʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 
ʤʦʜʝʣʶʚʘʥʥʷ ʧʘʨʥʠʭ (ʙʽʥʘʨʥʠʭ) ʚʽʜʥʦʰʝʥʴ ʤʽʞ ʦʙô̒ ʢʪʘʤʠ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʫ 
ʛʨʘʬʘʭ ʦʙô̒ ʢʪʠ (ʝʣʝʤʝʥʪʠ) ʟʦʙʨʘʞʫʶʪʴʩʷ ʪʦʯʢʘʤʠ, ʷʢʽ ʥʘʟʠʚʘʶʪʴʩʷ ʚʝʨʰʠʥʘʤʠ 
ʛʨʘʬʘ, ʘ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʥʠʤʠ ʣʽʥʽʷʤʠ, ʱʦ ʾʭ ʟô̒ ʜʥʫʶʪʴ, ʽ ʥʘʟʠʚʘʶʪʴʩʷ ʨʝʙʨʘʤʠ 
ʛʨʘʬʘ [2, ʩ. 5]. ʇʨʠ ʯʦʤʫ ʧʦʣʦʞʝʥʥʷ ʪʦʯʦʢ ʽ ʜʦʚʞʠʥʘ ʣʽʥʽʡ ʤʽʞ ʥʠʤʠ ʥʝ ʤʘʶʪʴ 
ʟʥʘʯʝʥʥʷ. ɻʦʣʦʚʥʠʤ ʻ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʪʦʛʦ, ʷʢʠʡ ʦʙô̒ ʢʪ ʟ ʷʢʠʤ ʟʚô̫ ʟʫʻʪʴʩʷ. 

ʅʘʚʝʜʝʤʦ ʧʨʠʢʣʘʜ ʟʘʜʘʯʽ, ʱʦ ʨʦʟʚô̫ ʟʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʨʘʬʘ-
ʜʝʨʝʚʘ [1, ʩ. 20]. 

ɿʘʜʘʯʘ. ʋ ɼʘʥʠʣʘ ʻ ʞʦʚʪʘ ʽ ʩʠʥʷ ʙʝʡʩʙʦʣʢʠ, ʞʦʚʪʘ ʽ ʩʠʥʷ ʬʫʪʙʦʣʢʠ ʪʘ 
ʞʦʚʪʽ ʽ ʩʠʥʽ ʰʦʨʪʠ. ʉʢʽʣʴʢʦʤʘ ʩʧʦʩʦʙʘʤʠ ʚʽʥ ʤʦʞʝ ʦʜʷʛʥʫʪʠ ʙʝʡʩʙʦʣʢʫ, 
ʬʫʪʙʦʣʢʫ ʽ ʰʦʨʪʠ ʥʘ ʧʨʦʛʫʣʷʥʢʫ? 

ʅʘ ʨʠʩ. 1 ʥʘʦʯʥʝ ʨʦʟʚô̫ ʟʘʥʥʷ ʟʘʜʘʯʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʨʘʬʘ. 

 
ʈʠʩ. 1. ɻʨʘʬ ï ʨʦʟʚô̫ ʟʦʢ 
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ɿô̒ ʜʥʘʥʽ ʤʽʞ ʩʦʙʦʶ ʝʣʝʤʝʥʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʢʽʣʴʢʽʩʪʴ ʩʧʦʩʦʙʽʚ ʦʜʷʛʘʥʥʷ 
ʙʝʡʩʙʦʣʢʠ, ʬʫʪʙʦʣʢʠ ʽ ʰʦʨʪʽʚ, ʾʭ ʻ ʚʽʩʽʤ. 

ɻʨʘʬʦʚʠʡ ʤʝʪʦʜ ʜʫʞʝ ʧʨʦʩʪʠʡ ʽ ʟʨʫʯʥʠʡ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ, ʘ ʫʯʥʽ ʣʝʛʢʦ 
ʤʦʞʫʪʴ ʨʦʟʫʤʽʪʠ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡʦʛʦ ʚ ʥʘʚʯʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ʌʘʢʫʣʴʪʘʪʠʚ, 
ʛʫʨʪʦʢ ï ʮʝ ʥʝ ʪʽʣʴʢʠ ʦʜʥʽ ʟ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʽ ʨʝʟʫʣʴʪʘʪʠʚʥʠʭ ʬʦʨʤ 
ʧʦʟʘʢʣʘʩʥʦʾ ʨʦʙʦʪʠ, ʘʣʝ ʮʝ ʽ ʥʘʡʢʨʘʱʠʡ ʩʧʦʩʽʙ ʟʛʫʨʪʫʚʘʪʠ ʫʯʥʽʚ, ʩʪʚʦʨʠʪʠ ʜʣʷ 
ʥʠʭ ʥʝʚʠʤʫʰʝʥʫ ʘʪʤʦʩʬʝʨʫ, ʘʣʝ ʚ ʪʦʡ ʞʝ ʯʘʩ ʦʪʨʠʤʘʪʠ ʥʦʚʽ ʟʥʘʥʥʷ. ʇʨʦʛʨʘʤʘ 
ʪʘʢʠʭ ʟʘʥʷʪʴ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʥʝ ʪʽʣʴʢʠ ʨʦʟʚô̫ ʟʘʥʥʷ ʪʝʢʩʪʦʚʠʭ ʟʘʜʘʯ, ʘ ʡ ʨʦʙʦʪʫ ʟ 
ʛʨʘʬʘʤʠ, ʤʦʜʝʣʶʚʘʥʥʷ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʽʛʨʠ, ʨʦʙʦʪʫ ʟ ʢʨʝʩʣʝʥʥʷʤʠ, ʘ ʪʘʢʦʞ 
ʪʚʦʨʯʽ ʧʨʦʝʢʪʠ ʰʢʦʣʷʨʽʚ. ʅʘ ʪʘʢʠʭ ʟʘʥʷʪʪʷʭ ʫʯʥʽ ʟʤʦʞʫʪʴ ʚʽʜʚʦʣʽʢʪʠʩʷ ʽ 
ʧʦʜʠʚʠʪʠʩʷ ʥʘ ʤʘʪʝʤʘʪʠʢʫ ʷʢ ʥʘ ʮʽʢʘʚʫ ʽ ʟʘʭʦʧʣʶʶʯʫ ʥʘʫʢʫ. 

ʅʘʡʯʘʩʪʽʰʝ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʨʦʟʚô̫ ʟʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʨʘʬʽʚ, 
ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʘ ʤʘʪʝʤʘʪʠʯʥʠʭ ʦʣʽʤʧʽʘʜʘʭ ʽ ʦʣʽʤʧʽʘʜʘʭ ʟ ʽʥʬʦʨʤʘʪʠʢʠ. ɿʘʚʜʷʢʠ 
ʪʘʢʠʤ ʜʦʜʘʪʢʦʚʠʤ ʟʘʥʷʪʪʷʤ ʰʢʦʣʷʨʽ ʟʤʦʞʫʪʴ ʧʽʜʚʠʱʠʪʠ ʩʚʽʡ ʨʽʚʝʥʴ ʟʥʘʥʴ ʟ 
ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʽʥʬʦʨʤʘʪʠʢʠ. ɺʝʣʠʯʝʟʥʘ ʢʽʣʴʢʽʩʪʴ ʟʘʜʘʯ, ʷʢ ʧʨʦʩʪʠʭ, ʪʘʢ ʽ 
ʩʢʣʘʜʥʠʭ, ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʨʽʰʝʥʽ ʫʯʥʷʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʛʨʘʬʽʚ. 

ʇʽʜʚʦʜʷʯʠ ʧʽʜʩʫʤʢʠ, ʤʦʞʥʘ ʟ ʫʧʝʚʥʝʥʽʩʪʶ ʩʢʘʟʘʪʠ, ʱʦ ʜʦʜʘʪʢʦʚʽ ʟʘʥʷʪʪʷ ʟ 
ʨʦʟʚô̫ ʟʫʚʘʥʥʷ ʟʘʜʘʯ, ʨʦʙʦʪʠ ʟ ʛʨʘʬʘʤʠ ʽ ʢʨʝʩʣʝʥʥʷʤʠ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ 
ʩʧʨʠʷʪʠʤʫʪʴ ʨʦʟʚʠʪʢʫ ʣʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ ʽ ʧʨʠʱʝʧʣʷʪʴ ʽʥʪʝʨʝʩ ʜʦ 
ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ. 

ʊʝʦʨʽʷ ʛʨʘʬʽʚ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻ ʥʘʦʯʥʽʩʪʴ, ʘ ʟʥʘʯʠʪʴ, ʧʽʜʚʠʱʫʻ ʨʽʚʝʥʴ 
ʢʦʥʮʝʥʪʨʘʮʽʾ ʫʚʘʛʠ ʫʯʥʽʚ, ʬʦʨʤʫʻ ʘʙʩʪʨʘʢʪʥʝ ʤʠʩʣʝʥʥʷ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʪʝʦʨʽʾ 
ʛʨʘʬʽʚ ʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʡ ʰʢʦʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʘʢʫʣʴʪʘʪʠʚʫ ʘʙʦ ʛʫʨʪʢʘ 
ʧʽʜʚʠʱʠʪʴ ʤʘʪʝʤʘʪʠʯʥʫ ʢʫʣʴʪʫʨʫ ʫʯʥʷ ʪʘ ʩʧʨʠʷʪʠʤʝ ʨʦʟʚʠʪʢʫ ʥʘʚʠʯʦʢ 
ʨʦʟʚô̫ ʟʫʚʘʪʠ ʥʝʩʪʘʥʜʘʨʪʥʽ ʟʘʜʘʯʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʽ ʧʨʠʡʦʤʽʚ.  
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ʘ ʡ ʜʣʷ ʟʜʦʙʫʪʪʷ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʩʪʫʜʝʥʪʦʤ. ɿ ʦʛʣʷʜʫ ʥʘ ʧʦʜʽʾ ʚ ʋʢʨʘʾʥʽ 

ʦʩʪʘʥʥʽʭ ʢʽʣʴʢʦʭ ʨʦʢʽʚ ʙʫʣʘ ʚʧʨʦʚʘʜʞʝʥʘ ʪʘ ʰʠʨʦʢʦ ʨʦʟʚʠʥʝʥʘ ʜʠʩʪʘʥʮʽʡʥʘ 

ʬʦʨʤʘ ʥʘʚʯʘʥʥʷ. ɼʣʷ ʙʘʛʘʪʴʦʭ ʧʨʦʬʝʩʽʡ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʻ ʥʘʙʫʪʪʷ ʪʘ 

ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ, ʱʦ ʚ ʫʤʦʚʘʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʤʘʡʞʝ ʥʝʤʦʞʣʠʚʦ ʟʨʦʙʠʪʠ. ʆʜʥʠʤ ʟ ʥʘʡʢʨʘʱʠʭ ʽʥʥʦʚʘʮʽʡʥʠʭ ʨʽʰʝʥʴ, ʷʢʽ 

ʟʤʦʞʫʪʴ ʨʦʟʚô̫ ʟʘʪʠ ʮʶ ʧʨʦʙʣʝʤʫ, ʻ ʛʝʡʤʽʬʽʢʘʮʽʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʘ ʩʘʤʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʛʦʨ-ʩʠʤʫʣʷʪʦʨʽʚ [1]. 

ɻʝʡʤʽʬʽʢʘʮʽʷ ʦʩʚʽʪʠ ʚ ʦʩʥʦʚʥʦʤʫ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʽʛʨʦʚʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʪʘʢʠʭ ʷʢ ʨʽʚʥʽ ʜʣʷ ʧʦʩʪʫʧʦʚʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʩʢʣʘʜʥʦʩʪʽ ʤʘʪʝʨʽʘʣʫ ʪʘ 

ʟʘʚʜʘʥʴ, ʨʝʡʪʠʥʛ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʟʤʘʛʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ ʪʘ ʥʘʛʦʨʦʜʠ ʜʣʷ ʙʽʣʴʰʦʛʦ 

ʟʘʦʭʦʯʝʥʥʷ ʩʪʫʜʝʥʪʽʚ. ʇʨʦʪʝ ʦʜʥʠʤ ʟ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʭ ʤʝʪʦʜʽʚ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʛʦʨ-ʩʠʤʫʣʷʪʦʨʽʚ, ʫ ʷʢʠʭ ʤʦʜʝʣʶʶʪʴʩʷ ʨʝʘʣʴʥʽ ʧʨʦʬʝʩʽʡʥʽ ʩʠʪʫʘʮʽʾ ʪʘ 

ʜʦʟʚʦʣʷʶʪʴ ʩʪʫʜʝʥʪʘʤ ʦʪʨʠʤʘʪʠ ʧʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ ʫ ʙʝʟʧʝʯʥʦʤʫ ʚʽʨʪʫʘʣʴʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ, ʱʦ ʦʩʦʙʣʠʚʦ ʢʦʨʠʩʥʦ ʜʣʷ ʤʝʜʠʯʥʠʭ ʪʘ ʪʝʭʥʽʯʥʠʭ 

ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ [2]. 

ʇʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʛʦʨ-ʩʠʤʫʣʷʪʦʨʽʚ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ: 

ʛʝʡʤʽʬʽʢʘʮʽʷ ʨʦʙʠʪʴ ʥʘʚʯʘʥʥʷ ʮʽʢʘʚʽʰʠʤ ʽ ʧʽʜʚʠʱʫʻ ʟʘʣʫʯʝʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ; 

ʤʦʞʣʠʚʽʩʪʴ ʜʽʙʨʘʪʠ ʨʽʚʝʥʴ ʩʢʣʘʜʥʦʩʪʽ ʟʘʚʜʘʥʴ ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ ʟʥʘʥʴ 

ʩʪʫʜʝʥʪʽʚ; ʟʜʘʪʥʽʩʪʴ ʟʜʦʙʫʚʘʪʠ ʧʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ, ʥʝ ʧʦʢʠʜʘʶʯʠ ʘʫʜʠʪʦʨʽʾ 

ʟʘʚʜʷʢʠ ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ; ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʩʪʝʞʫʚʘʪʠ ʧʨʦʛʨʝʩ ʩʪʫʜʝʥʪʘ ʟʘʚʜʷʢʠ 

ʚʙʫʜʦʚʘʥʠʤ ʩʠʩʪʝʤʘʤ ʤʦʥʽʪʦʨʠʥʛʫ ʡ ʘʥʘʣʽʟʫ; ʙʝʟʧʝʢʘ ʧʨʦʮʝʩʫ, ʦʩʢʽʣʴʢʠ ʚʩʽ ʧʦʜʽʾ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʩʠʤʫʣʴʦʚʘʥʦʤʫ ʚʽʨʪʫʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ï ʩʪʫʜʝʥʪ ʥʝ ʤʦʞʝ 

ʟʘʰʢʦʜʠʪʠ ʩʦʙʽ ʪʘ ʦʪʦʯʫʶʯʠʤ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʟʤʝʥʰʫʻ ʩʪʨʘʭ ʧʦʤʠʣʠʪʠʩʷ [3]. 

ɯʩʥʫʻ ʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ, ʜʝ ʙʨʘʪʠ ʧʦʪʨʽʙʥʽ ʽʛʨʠ-ʩʠʤʫʣʷʪʦʨʠ ʜʣʷ ʦʩʚʽʪʥʽʭ 

ʧʨʦʛʨʘʤ. 

1. ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʦʪʦʚʠʭ ʽʛʦʨ-ʩʠʤʫʣʷʪʦʨʽʚ, ʨʦʟʨʦʙʣʝʥʠʭ ʩʪʦʨʦʥʥʽʤʠ 

ʨʦʟʨʦʙʥʠʢʘʤʠ. ʎʝ ʥʘʡʰʚʠʜʰʠʡ ʤʝʪʦʜ ʦʪʨʠʤʘʪʠ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 

ʽʥʪʝʛʨʘʮʽʾ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʦʩʢʽʣʴʢʠ ʨʠʥʦʢ ʤʦʞʝ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʢʦʤʝʨʮʽʡʥʠʭ ʨʽʰʝʥʴ, ʥʘʧʨʠʢʣʘʜ: Cisco Packet Tracer ʜʣʷ ʩʠʤʫʣʷʮʽʾ 

ʤʝʨʝʞʝʚʠʭ ʩʠʩʪʝʤ, Touch Surgery ʜʣʷ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʭʽʨʫʨʛʽʯʥʠʭ ʧʨʦʮʝʜʫʨ. ʎʝʡ 

ʩʧʦʩʽʙ ʤʘʻ ʜʚʽ ʦʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ: ʚʠʩʦʢʘ ʷʢʽʩʪʴ ʽ ʨʝʘʣʽʩʪʠʯʥʽʩʪʴ ʩʠʤʫʣʷʮʽʡ 

ʟʘʚʜʷʢʠ ʨʦʟʨʦʙʮʽ ʛʨʠ ʧʨʦʬʝʩʽʦʥʘʣʘʤʠ, ʟʘʛʦʪʦʚʣʝʥʽ ʨʦʟʨʦʙʥʠʢʘʤʠ ʪʝʦʨʝʪʠʯʥʽ 

ʤʘʪʝʨʽʘʣʠ ʪʘ ʩʮʝʥʘʨʽʾ ʟʘʚʜʘʥʴ. ɿ ʥʝʜʦʣʽʢʽʚ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʚʠʩʦʢʫ ʚʘʨʪʽʩʪʴ ʪʘʢʠʭ 

ʩʠʤʫʣʷʪʦʨʽʚ, ʥʘʧʨʠʢʣʘʜ, ʣʽʮʝʥʟʽʷ ʜʣʷ ʩʠʤʫʣʷʪʦʨʘ ʥʘʚʯʘʥʥʷ ʤʝʜʠʢʽʚ ʜʽʘʛʥʦʩʪʠʢʠ 

Body Interact ʦʙʽʡʜʝʪʴʩʷ ʚ 500 $ ʥʘ ʨʽʢ, ʘ ʪʘʢʦʞ ʦʙʤʝʞʝʥʘ ʛʥʫʯʢʽʩʪʴ ʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʮʠʭ ʜʦʜʘʪʢʽʚ, ʦʩʢʽʣʴʢʠ ʫ ʙʽʣʴʰʦʩʪʽ ʥʝʤʘʻ ʤʦʞʣʠʚʦʩʪʽ ʘʜʘʧʪʫʚʘʪʠ 

ʤʘʪʝʨʽʘʣ ʧʽʜ ʧʦʪʨʝʙʠ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ. 

2. ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟʧʣʘʪʥʠʭ ʩʠʤʫʣʷʪʦʨʽʚ ʘʙʦ ʟ ʚʽʜʢʨʠʪʠʤ ʢʦʜʦʤ, 

ʥʘʧʨʠʢʣʘʜ: PhET Interactive Simulations ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʬʽʟʠʯʥʠʭ, ʭʽʤʽʯʥʠʭ ʽ 

ʙʽʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, OpenSimulator ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʩʚʽʪʽʚ. ʇʝʨʝʚʘʛʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʧʨʦʜʫʢʪʽʚ ʧʦʣʷʛʘʻ ʚ ʾʭ ʜʦʩʪʫʧʥʦʩʪʽ ʪʘ ʤʦʞʣʠʚʦʩʪʽ 

ʤʦʜʠʬʽʢʫʚʘʪʠ ʢʦʜ ʜʣʷ ʩʠʤʫʣʷʪʦʨʽʚ ʟ ʚʽʜʢʨʠʪʠʤ ʢʦʜʦʤ. ʅʝʜʦʣʽʢʦʤ ʻ ʛʽʨʰʘ ʷʢʽʩʪʴ 

ʽ ʤʝʥʰʠʡ ʛʦʪʦʚʠʡ ʬʫʥʢʮʽʦʥʘʣ, ʥʽʞ ʫ ʢʦʤʝʨʮʽʡʥʠʭ ʧʨʦʜʫʢʪʽʚ. 
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3. ɸʜʘʧʪʫʚʘʥʥʷ ʥʘʷʚʥʠʭ ʽʛʨʦʚʠʭ ʧʨʦʻʢʪʽʚ ʧʽʜ ʚʣʘʩʥʽ ʧʦʪʨʝʙʠ. ʅʘʧʨʠʢʣʘʜ: 

Minecraft: Education Edition ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʧʨʦʻʢʪʽʚ ʘʙʦ 

ʞ ʧʦʙʫʜʦʚʠ ʤʝʭʘʥʽʟʤʽʚ, Kerbal Space Program ï ʜʣʷ ʧʦʷʩʥʝʥʥʷ ʘʩʪʨʦʬʽʟʠʢʠ ʪʘ 

ʽʥʞʝʥʝʨʽʾ ʢʦʩʤʽʯʥʠʭ ʨʘʢʝʪ. ɹʘʛʘʪʦ ʪʘʢʠʭ ʧʣʘʪʬʦʨʤ ʤʘʶʪʴ ʚʝʣʠʢʽ ʩʧʽʣʴʥʦʪʠ ʪʘ 

ʨʝʩʫʨʩʠ ʜʣʷ ʧʝʜʘʛʦʛʽʚ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʦʤʠʭ ʧʣʘʪʬʦʨʤ ʟʘʮʽʢʘʚʠʪʴ 

ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʩʪʫʜʝʥʪʽʚ. ʉʝʨʝʜ ʥʝʜʦʣʽʢʽʚ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʧʦʪʨʝʙʫ ʚ ʯʘʩʽ ʥʘ 

ʨʦʟʨʦʙʢʫ ʥʘʚʯʘʣʴʥʠʭ ʩʮʝʥʘʨʽʾʚ. 

4. ʈʦʟʨʦʙʢʘ ʚʣʘʩʥʠʭ ʩʠʤʫʣʷʪʦʨʽʚ. ʎʝʡ ʩʧʦʩʽʙ ʟʘʙʝʟʧʝʯʠʪʴ ʧʦʚʥʠʡ 

ʬʫʥʢʮʽʦʥʘʣ ʩʘʤʝ ʜʣʷ ʧʦʪʨʝʙ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ. ɸʣʝ ʚʽʥ ʧʦʪʨʝʙʫʻ ʥʘʜʪʦ ʙʘʛʘʪʦ 

ʯʘʩʦʚʠʭ ʪʘ, ʧʨʠ ʟʘʤʦʚʣʝʥʥʽ ʧʨʦʜʫʢʪʫ ʚ ʩʪʦʨʦʥʥʽʭ ʨʦʟʨʦʙʥʠʢʽʚ, ʧʝʚʥʠʭ 

ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ. 

ɯʛʨʠ-ʩʠʤʫʣʷʪʦʨʠ ʘʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʦʩʚʽʪʠ, ʪʘʢʠʭ ʷʢ 

ʤʝʜʠʮʠʥʘ, ʘʚʽʘʮʽʷ, IT-ʩʬʝʨʘ, ʚʽʡʩʴʢʦʚʘ ʩʧʨʘʚʘ ʪʦʱʦ. ʈʦʟʛʣʷʥʝʤʦ ʢʽʣʴʢʘ 

ʧʨʠʢʣʘʜʽʚ ʫʩʧʽʰʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ: 

ʇʨʦʻʢʪ Touch Surgery ʻ ʩʠʤʫʣʷʪʦʨʦʤ ʜʣʷ ʥʘʚʯʘʥʥʷ ʧʨʦʚʝʜʝʥʥʷ 

ʭʽʨʫʨʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʟ ʧʦʢʨʦʢʦʚʦʶ ʽʥʩʪʨʫʢʮʽʻʶ, ʚʽʜ ʨʦʟʨʽʟʫ ʜʦ ʥʘʢʣʘʜʘʥʥʷ 

ʰʚʽʚ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʪʫʜʝʥʪʘʤʠ ʤʝʜʠʯʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʜʣʷ 

ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʧʨʦʮʝʜʫʨ ʫ ʚʽʨʪʫʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʊʘʢʦʞ ʩʠʤʫʣʷʪʦʨ ʜʘʻ 

ʟʚʦʨʦʪʥʽʡ ʟʚô̫ ʟʦʢ, ʷʢ ʪʦ ʯʘʩ ʚʠʢʦʥʘʥʥʷ, ʪʦʯʥʽʩʪʴ ʨʫʭʽʚ, ʧʦʤʠʣʢʠ ʪʦʱʦ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ Touch Surgery ʟʘʙʝʟʧʝʯʫʻ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʤʠʣʦʢ ʫ ʨʝʘʣʴʥʠʭ 

ʦʧʝʨʘʮʽʷʭ ʩʝʨʝʜ ʩʪʫʜʝʥʪʽʚ-ʭʽʨʫʨʛʽʚ. 

Microsoft Flight Simulator ï ʩʠʤʫʣʷʪʦʨ ʟ ʨʝʘʣʽʩʪʠʯʥʦʶ ʬʽʟʠʢʦʶ ʧʦʣʴʦʪʽʚ ʽ 

ʛʣʦʙʘʣʴʥʦʶ ʢʘʨʪʦʶ ʩʚʽʪʫ. ɿ ʡʦʛʦ ʜʦʧʦʤʦʛʦʶ ʧʽʣʦʪʠ-ʧʦʯʘʪʢʽʚʮʽ ʚʽʜʧʨʘʮʴʦʚʫʶʪʴ 

ʧʦʣʴʦʪʠ ʥʘ ʨʽʟʥʠʭ ʚʠʜʘʭ ʣʽʪʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ ʽ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʘʚʘʨʽʡʥʽ ʩʠʪʫʘʮʽʾ. ɼʦ 

ʪʦʛʦ ʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʤʫʣʷʪʦʨʘ ʻ ʙʝʟʧʝʯʥʠʤ ʪʘ ʢʦʰʪʫʻ ʥʘʙʘʛʘʪʦ ʤʝʥʰʝ, ʥʽʞ 

ʪʨʝʥʫʚʘʥʥʷ ʥʘ ʩʧʨʘʚʞʥʴʦʤʫ ʣʽʪʘʢʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʦʜʽʙʥʠʭ ʩʠʤʫʣʷʪʦʨʽʚ ʩʫʪʪʻʚʦ 

ʟʥʠʟʠʣʦ ʢʽʣʴʢʽʩʪʴ ʟʜʽʡʩʥʝʥʠʭ ʧʦʤʠʣʦʢ ʧʽʜ ʯʘʩ ʧʝʨʰʠʭ ʧʦʣʴʦʪʽʚ. 

ʇʣʘʪʬʦʨʤʘ Hack The Box ʩʪʚʦʨʝʥʘ ʜʣʷ ʥʘʚʯʘʥʥʷ ʢʽʙʝʨʙʝʟʧʝʢʠ ʯʝʨʝʟ 

ʚʽʨʪʫʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ. ʆʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʚ ʛʨʽ ʻ ʤʦʞʣʠʚʽʩʪʴ ʟʥʘʡʪʠ 

ʚʨʘʟʣʠʚʦʩʪʽ ʚ ʩʠʩʪʝʤʽ, ʟʘʭʠʩʪʠʪʠʩʷ ʚʽʜ ʘʪʘʢ, ʨʦʟʰʠʬʨʫʚʘʪʠ ʜʘʥʽ. 

Virtual Battlespace 3 ï ʪʘʢʪʠʯʥʠʡ ʩʠʤʫʣʷʪʦʨ ʨʦʟʙʽʣʝʥʠʡ ʜʣʷ ʅɸʊʆ. 

ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʙʦʡʦʚʠʭ ʩʮʝʥʘʨʽʾʚ ʽ ʪʨʝʥʫʚʘʥʥʷ ʚʟʘʻʤʦʜʽʾ 

ʤʽʞ ʧʽʜʨʦʟʜʽʣʘʤʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ ʧʨʦʻʢʪʫ ʜʦʧʦʤʦʛʣʦ ʟʥʘʯʥʦ ʟʤʝʥʰʠʪʠ 

ʚʠʪʨʘʪʠ ʥʘ ʧʦʣʴʦʚʽ ʪʨʝʥʫʚʘʥʥʷ ʘʨʤʽʾ ʉʐɸ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʛʝʡʤʽʬʽʢʘʮʽʾ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʛʦʨ-ʩʠʤʫʣʷʪʦʨʽʚ ʻ 

ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʜʣʷ ʨʦʟʚʠʪʢʫ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ. ɺʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʙʝʟʧʝʯʥʝ ʚʽʨʪʫʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʟʜʦʙʫʪʪʷ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ, 

ʚʽʜʧʨʘʮʴʦʚʫʶʯʠ ʨʝʘʣʴʥʽ ʩʠʪʫʘʮʽʾ, ʧʽʜʚʠʱʫʶʪʴ ʨʽʚʝʥʴ ʟʘʦʭʦʯʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʽ 

ʩʧʨʠʷʶʪʴ ʢʨʘʱʦʤʫ ʟʘʩʚʦʻʥʥʶ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɯʥʪʝʛʨʘʮʽʷ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʪʨʘʥʩʬʦʨʤʫʻ ʥʘʚʯʘʥʥʷ, ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʶʯʠ ʡʦʛʦ ʝʬʝʢʪʠʚʥʽʩʪʴ. 

ʇʨʦʛʨʝʩ ʫ ʨʦʟʚʠʪʢʫ ʜʘʥʠʭ ʥʘʧʨʷʤʢʽʚ ʫ ʧʝʨʩʧʝʢʪʠʚʽ ʟʘʙʝʟʧʝʯʠʪʴ ʦʩʚʽʪʥʽʤ 

ʩʠʤʫʣʷʪʦʨʘʤ ʥʝ ʣʠʰʝ ʧʽʜʚʠʱʝʥʫ ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ, ʘ ʡ ʤʘʢʩʠʤʘʣʴʥʫ 

ʥʘʙʣʠʞʝʥʽʩʪʴ ʜʦ ʨʝʘʣʴʥʠʭ ʫʤʦʚ. 
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ɼʤʠʪʨʽʚ ɸʥʜʨʽʡ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 
ʟʜʦʙʫʚʘʯ ʪʨʝʪʴʦʛʦ (ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ) ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʧʝʮʽʘʣʴʥʦʩʪ̔ 011 ʆʩʚʽʪʥʽ, 

ʧʝʜʘʛʦʛʽʯʥʽ ʥʘʫʢʠ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

dmytriv@tnpu.edu.ua 

ʄʘʨʪʠʥʶʢ ʉʝʨʛʽʡ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 
ʢʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

sergmart65@tnpu.edu.ua 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʜʝ ʪʝʭʥʦʣʦʛʽʾ ʩʪʨʽʤʢʦ ʨʦʟʚʠʚʘʶʪʴʩʷ, ʮʠʬʨʦʚʠʡ ʜʠʟʘʡʥ 

ʩʪʘʻ ʥʝ ʣʠʰʝ ʧʦʧʫʣʷʨʥʦʶ ʧʨʦʬʝʩʽʻʶ, ʘ ʡ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʦʩʚʽʪʠ. ɺʠʚʯʝʥʥʷ 

ʮʠʬʨʦʚʦʛʦ ʜʠʟʘʡʥʫ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ ʚʽʜʢʨʠʚʘʻ ʧʝʨʝʜ ʟʜʦʙʫʚʘʯʘʤʠ ʥʦʚʽ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʩʘʤʦʚʠʨʘʞʝʥʥʷ, ʨʦʟʚʠʪʢʫ ʢʨʝʘʪʠʚʥʦʩʪʽ ʪʘ ʧʽʜʛʦʪʦʚʢʠ ʜʦ 

ʤʘʡʙʫʪʥʴʦʾ ʢʘʨô̒ ʨʠ. ʎʠʬʨʦʚʠʡ ʜʠʟʘʡʥ ʚʘʨʪʦ ʚʢʣʶʯʠʪʠ ʜʦ ʰʢʽʣʴʥʦʾ ʧʨʦʛʨʘʤʠ, 

ʦʩʢʽʣʴʢʠ ʚʽʥ ʨʦʟʚʠʚʘʻ ʥʘʚʠʯʢʠ ʢʨʝʘʪʠʚʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʪʚʦʨʯʦʩʪʽ. 

ʎʠʬʨʦʚʠʡ ʜʠʟʘʡʥ ʦʭʦʧʣʶʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʜʠʩʮʠʧʣʽʥ: ʚʽʜ ʛʨʘʬʽʯʥʦʛʦ 

ʜʠʟʘʡʥʫ ʪʘ ʩʪʚʦʨʝʥʥʷ ʚʝʙʩʘʡʪʽʚ ʜʦ ʘʥʽʤʘʮʽʾ ʪʘ ʜʠʟʘʡʥʫ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ 

ʽʥʪʝʨʬʝʡʩʫ (UI/UX). ʋ ʩʚʽʪʽ, ʜʝ ʚʽʟʫʘʣʴʥʘ ʢʦʤʫʥʽʢʘʮʽʷ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ, 

ʥʘʚʠʯʢʠ ʮʠʬʨʦʚʦʛʦ ʜʠʟʘʡʥʫ ʩʪʘʶʪʴ ʟʘʪʨʝʙʫʚʘʥʠʤʠ ʚ ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʷʭ, 

ʚʢʣʶʯʘʶʯʠ ʤʘʨʢʝʪʠʥʛ, ʤʝʜʽʘ, ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʥʘʚʽʪʴ ʦʩʚʽʪʫ. 

ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʠ ʟʫʧʠʥʠʤʦʩʴ ʛʘ ʦʩʥʦʚʥʠʭ ʧʝʨʝʚʘʛʘʭ ʚʠʚʯʝʥʥʷ 

ʮʠʬʨʦʚʦʛʦ ʜʠʟʘʡʥʫ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ. 

ʈʦʟʚʠʪʦʢ ʢʨʝʘʪʠʚʥʦʩʪʽ ʪʘ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ. ʎʠʬʨʦʚʠʡ ʜʠʟʘʡʥ 

ʩʧʦʥʫʢʘʻ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʤʠʩʣʠʪʠ ʥʝʩʪʘʥʜʘʨʪʥʦ, ʚʠʨʽʰʫʚʘʪʠ ʧʨʦʙʣʝʤʠ ʪʘ 

ʩʪʚʦʨʶʚʘʪʠ ʧʨʦʜʫʢʪʠ, ʷʢʽ ʻ ʦʜʥʦʯʘʩʥʦ ʝʩʪʝʪʠʯʥʠʤʠ ʡ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ. 

ʉʪʚʦʨʝʥʥʷ ʣʦʛʦʪʠʧʫ ʯʠ ʚʝʙʩʘʡʪʫ ʚʠʤʘʛʘʻ ʨʦʟʫʤʽʥʥʷ ʧʦʪʨʝʙ ʘʫʜʠʪʦʨʽʾ, ʘʥʘʣʽʟʫ 

ʪʨʝʥʜʽʚ ʽ ʚʤʽʥʥʷ ʟʥʘʭʦʜʠʪʠ ʙʘʣʘʥʩ ʤʽʞ ʬʦʨʤʦʶ ʪʘ ʟʤʽʩʪʦʤ. 

ʇʽʜʛʦʪʦʚʢʘ ʜʦ ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɿʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ, 

ʧʨʦʬʝʩʽʾ, ʧʦʚô̫ ʟʘʥʽ ʟ ʜʠʟʘʡʥʦʤ ʽ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʚʭʦʜʷʪʴ ʜʦ ʩʧʠʩʢʫ ʥʘʡʙʽʣʴʰ 

ʟʘʪʨʝʙʫʚʘʥʠʭ. ɺʠʚʯʝʥʥʷ ʦʩʥʦʚ ʮʠʬʨʦʚʦʛʦ ʜʠʟʘʡʥʫ ʚ ʰʢʦʣʽ ʜʘʻ ʟʜʦʙʫʚʘʯʘʤ 

ʦʩʚʽʪʠ ʢʦʥʢʫʨʝʥʪʥʫ ʧʝʨʝʚʘʛʫ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ, ʥʘʚʽʪʴ ʷʢʱʦ ʚʦʥʠ ʦʙʝʨʫʪʴ ʽʥʰʫ 

ʢʘʨô̒ ʨʫ. 
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ɯʥʪʝʛʨʘʮʽʷ ʟ ʽʥʰʠʤʠ ʧʨʝʜʤʝʪʘʤʠ. ʎʠʬʨʦʚʠʡ ʜʠʟʘʡʥ ʣʝʛʢʦ ʧʦʻʜʥʫʻʪʴʩʷ ʟ 

ʽʥʰʠʤʠ ʜʠʩʮʠʧʣʽʥʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʽʥʬʦʨʤʘʪʠʢʘ, ʤʠʩʪʝʮʪʚʦ, ʤʘʪʝʤʘʪʠʢʘ 

(ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʧʨʦʧʦʨʮʽʡ ʯʠ ʨʦʙʦʪʠ ʟ 3D-ʤʦʜʝʣʶʚʘʥʥʷʤ) ʽ ʥʘʚʽʪʴ 

ʣʽʪʝʨʘʪʫʨʘ (ʩʪʚʦʨʝʥʥʷ ʚʽʟʫʘʣʴʥʠʭ ʽʩʪʦʨʽʡ). ʎʝ ʩʧʨʠʷʻ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʤʫ 

ʧʽʜʭʦʜʫ ʜʦ ʥʘʚʯʘʥʥʷ. 

ɺʠʚʯʝʥʥʷ ʮʠʬʨʦʚʦʛʦ ʜʠʟʘʡʥʫ ʚ ʰʢʦʣʽ ʜʦʧʦʤʘʛʘʻ ʫʯʥʷʤ ʦʧʘʥʫʚʘʪʠ ʷʢ 

ʪʝʭʥʽʯʥʽ, ʪʘʢ ʽ ʤô̫ ʢʽ ʥʘʚʠʯʢʠ, ʷʢʽ ʙʫʜʫʪʴ ʢʦʨʠʩʥʠʤʠ ʚ ʙʫʜʴ-ʷʢʽʡ ʩʬʝʨʽ ʞʠʪʪʷ: 

ʊʝʭʥʽʯʥʽ ʥʘʚʠʯʢʠ: ʨʦʙʦʪʘ ʟ ʛʨʘʬʽʯʥʠʤʠ ʨʝʜʘʢʪʦʨʘʤʠ (Adobe Photoshop, 

Illustrator, Figma), ʦʩʥʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʣʷ ʚʝʙʜʠʟʘʡʥʫ (HTML, CSS), 

ʨʦʟʫʤʽʥʥʷ ʧʨʠʥʮʠʧʽʚ ʪʠʧʦʛʨʘʬʽʢʠ ʪʘ ʢʦʤʧʦʟʠʮʽʾ. 

ʂʨʝʘʪʠʚʥʽʩʪʴ: ʩʪʚʦʨʝʥʥʷ ʫʥʽʢʘʣʴʥʠʭ ʚʽʟʫʘʣʴʥʠʭ ʢʦʥʮʝʧʮʽʡ, 

ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ ʟ ʢʦʣʴʦʨʘʤʠ ʪʘ ʬʦʨʤʘʤʠ. 

ʂʦʤʫʥʽʢʘʮʽʷ: ʚʤʽʥʥʷ ʧʨʝʟʝʥʪʫʚʘʪʠ ʩʚʦʾ ʽʜʝʾ, ʧʨʘʮʶʚʘʪʠ ʚ ʢʦʤʘʥʜʽ ʥʘʜ 

ʧʨʦʻʢʪʘʤʠ, ʦʪʨʠʤʫʚʘʪʠ ʪʘ ʥʘʜʘʚʘʪʠ ʢʦʥʩʪʨʫʢʪʠʚʥʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚô̫ ʟʦʢ. 

ʋʧʨʘʚʣʽʥʥʷ ʯʘʩʦʤ: ʚʠʢʦʥʘʥʥʷ ʧʨʦʻʢʪʽʚ ʫ ʚʩʪʘʥʦʚʣʝʥʽ ʪʝʨʤʽʥʠ, ʱʦ ʚʯʠʪʴ 

ʧʣʘʥʫʚʘʥʥʶ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ. 

ɺ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ ʧʦʪʨʽʙʥʽ ʧʝʜʘʛʦʛʠ, ʷʢʽ ʟʤʦʞʫʪʴ ʥʘʚʯʘʪʠ ʫʯʥʽʚ 

ʮʠʬʨʦʚʦʤʫ ʜʠʟʘʡʥʫ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʠʤ ʻ ʧʽʜʛʦʪʦʚʢʘ ʪʘʢʠʭ ʬʘʭʽʚʮʽʚ ʪʘ 

ʨʦʟʨʦʙʢʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʢʫʨʩʽʚ [1; 2]. ʆʢʨʝʤʠʡ ʢʫʨʩ ʽʟ ʮʠʬʨʦʚʦʛʦ ʜʠʟʘʡʥʫ 

ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʦʩʥʦʚʠ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ, ʨʦʙʦʪʫ ʟ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʪʘ 

ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʠʭ ʧʨʦʻʢʪʽʚ (ʥʘʧʨʠʢʣʘʜ, ʧʦʩʪʝʨʽʚ, ʩʘʡʪʽʚ ʯʠ ʘʥʽʤʘʮʽʡ). 

ʇʝʜʘʛʦʛʠ, ʷʢʽ ʥʘʚʯʘʪʠʤʫʪʴ ʮʠʬʨʦʚʦʤʫ ʜʠʟʘʡʥʫ ʫʯʥʽʚ, ʧʦʚʠʥʥʽ: ʤʘʪʠ ʙʘʟʦʚʽ 

ʟʥʘʥʥʷ ʫ ʩʬʝʨʽ ʜʠʟʘʡʥʫ: 

ï ʨʦʟʫʤʽʥʥʷ ʦʩʥʦʚ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ, UI/UX, ʚʝʙʜʠʟʘʡʥʫ, ʪʠʧʦʛʨʘʬʽʢʠ, 

ʢʦʣʴʦʨʦʟʥʘʚʩʪʚʘ ʪʦʱʦ, ʟʥʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʪʘʢʠʭ ʷʢ Adobe Photoshop, 

Illustrator, Figma, Canva ʯʠ Blender; 

ï ʚʦʣʦʜʽʪʠ ʮʠʬʨʦʚʦʶ ʛʨʘʤʦʪʥʽʩʪʶ: ʚʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ ʟ ʧʨʦʛʨʘʤʥʠʤ 

ʟʘʙʝʟʧʝʯʝʥʥʷʤ, ʭʤʘʨʥʠʤʠ ʩʝʨʚʽʩʘʤʠ (Google Workspace, Microsoft 365), 

ʧʣʘʪʬʦʨʤʘʤʠ ʜʣʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ (Google Classroom, Moodle) ʪʘ 

ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʢʦʥʪʝʥʪʫ; 

ï ʨʦʟʫʤʽʪʠ ʩʫʯʘʩʥʽ ʪʨʝʥʜʠ: ʮʠʬʨʦʚʠʡ ʜʠʟʘʡʥ ʰʚʠʜʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ, ʪʦʤʫ 

ʧʝʜʘʛʦʛʠ ʤʘʶʪʴ ʙʫʪʠ ʚ ʢʫʨʩʽ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʨʝʥʜʽʚ, ʪʘʢʠʭ ʷʢ ʘʥʽʤʘʮʽʷ ʯʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʫ ʜʠʟʘʡʥʽ (ʥʘʧʨʠʢʣʘʜ, MidJourney, 

DALLĿE). 

ɺʠʢʣʘʜʘʯʽ ʤʘʶʪʴ ʧʦʻʜʥʫʚʘʪʠ ʟʥʘʥʥʷ ʜʠʟʘʡʥʫ, ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʩʫʯʘʩʥʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ. ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʘ ʩʠʩʪʝʤʥʘ ʧʽʜʪʨʠʤʢʘ: ʢʫʨʩʠ, 

ʦʙʣʘʜʥʘʥʥʷ, ʜʦʩʪʫʧ ʜʦ ʨʝʩʫʨʩʽʚ ʪʘ ʩʧʽʚʧʨʘʮʷ ʟ ɯʊ-ʛʘʣʫʟʟʶ. ʊʘʢʠʡ ʧʽʜʭʽʜ 

ʜʦʟʚʦʣʠʪʴ ʛʦʪʫʚʘʪʠ ʫʯʥʽʚ ʜʦ ʟʘʪʨʝʙʫʚʘʥʠʭ ʧʨʦʬʝʩʽʡ ʫ ʮʠʬʨʦʚʽʡ ʝʢʦʥʦʤʽʮʽ. 

ɺʠʚʯʝʥʥʷ ʮʠʬʨʦʚʦʛʦ ʜʠʟʘʡʥʫ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ ï ʮʝ ʥʝ ʧʨʦʩʪʦ ʤʦʜʥʠʡ 

ʪʨʝʥʜ, ʘ ʥʝʦʙʭʽʜʥʽʩʪʴ, ʷʢʘ ʛʦʪʫʻ ʟʜʦʙʫʚʘʯʽʚ ʜʦ ʚʠʢʣʠʢʽʚ ʩʫʯʘʩʥʦʛʦ ʩʚʽʪʫ. ʎʷ 

ʜʠʩʮʠʧʣʽʥʘ ʨʦʟʚʠʚʘʻ ʢʨʝʘʪʠʚʥʽʩʪʴ, ʪʝʭʥʽʯʥʽ ʥʘʚʠʯʢʠ ʪʘ ʚʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ ʚ 

ʢʦʤʘʥʜʽ, ʱʦ ʻ ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ ʷʢʦʩʪʷʤʠ ʜʣʷ ʙʫʜʴ-ʷʢʦʾ ʧʨʦʬʝʩʽʾ. ɿʘʚʜʷʢʠ 

ʽʥʪʝʛʨʘʮʽʾ ʮʠʬʨʦʚʦʛʦ ʜʠʟʘʡʫʥ ʫ ʧʨʦʛʨʘʤʠ, ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʩʪʘʶʪʴ ʘʢʪʠʚʥʠʤʠ 

ʪʚʦʨʮʷʤʠ ʮʠʬʨʦʚʦʛʦ ʤʘʡʙʫʪʥʴʦʛʦ. 
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ʆʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʢʫʣʴʪʫʨʠ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʮʠʬʨʦʚʦʛʦ ʜʠʟʘʡʥʫ (ʦʩʚʽʪʥʴʦ-

ʧʨʦʬʝʩʽʡʥʘ ʧʨʦʛʨʘʤʘ çʊʝʭʥʦʣʦʛʽʾ ʮʠʬʨʦʚʦʛʦ ʜʠʟʘʡʥʫè). ʊʝʦʨʽʷ ʽ ʧʨʘʢʪʠʢʘ ʫʧʨʘʚʣʽʥʥʷ ʩʦʮʽʘʣʴʥʠʤʠ 

ʩʠʩʪʝʤʘʤʠ, 2023.  ̄4. ʉ. 85ï103. 

ʊɽʍʅʆʃʆɻɯɰ ʈʆɿɺʀʊʂʋ ʋʇʈɸɺʃɯʅʉʔʂʆɰ ʂʆʄʇɽʊɽʅʊʅʆʉʊɯ ʋ 

ɿɼʆɹʋɺɸʏɯɺ ɺʀʑʆɰ ʆʉɺɯʊʀ  

ɿʘʨʝʤʙʽʮʴʢʠʡ ʆʣʝʢʩʘʥʜʨ ʖʨʽʡʦʚʠʯ 

ʟʜʦʙʫʚʘʯ ʪʨʝʪʴʦʛʦ (ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ) ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 015 çʇʨʦʬʝʩʽʡʥʘ 

ʦʩʚʽʪʘ (ʟʘ ʩʧʝʮʽʘʣʽʟʘʮʽʷʤʠ)è, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

zarembitskiy@gmail.com 

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚʠʱʦʾ ʦʩʚʽʪʠ ʪʘ ʟʨʦʩʪʘʥʥʷ ʚʠʤʦʛ ʜʦ 

ʬʘʭʽʚʮʽʚ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ ʧʠʪʘʥʥʷ ʨʦʟʚʠʪʢʫ 

ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. ʋʧʨʘʚʣʽʥʩʴʢʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʦʭʦʧʣʶʻ ʥʝ ʣʠʰʝ 

ʚʤʽʥʥʷ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʜʽʷʣʴʥʽʩʪʴ, ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʪʘ ʢʝʨʫʚʘʪʠ ʧʨʦʮʝʩʘʤʠ, ʘʣʝ 

ʡ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʚʠʪʦʢ ʣʽʜʝʨʩʴʢʠʭ ʷʢʦʩʪʝʡ, ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʥʘʚʠʯʦʢ ʪʘ 

ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ. 

ʇʦʥʷʪʪʷ çʫʧʨʘʚʣʽʥʩʴʢʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴè ʫ ʧʝʜʘʛʦʛʽʯʥʽʡ ʥʘʫʮʽ ʪʨʘʢʪʫʻʪʴʩʷ 

ʷʢ ʽʥʪʝʛʨʘʪʠʚʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʦʙʠʩʪʦʩʪʽ, ʱʦ ʧʦʻʜʥʫʻ ʟʥʘʥʥʷ, ʫʤʽʥʥʷ, 

ʥʘʚʠʯʢʠ ʪʘ ʦʩʦʙʠʩʪʽʩʥʽ ʷʢʦʩʪʽ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. ɺʦʥʘ 

ʬʦʨʤʫʻʪʴʩʷ ʚʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʥʘʚʯʘʥʥʷ ʫ ɿɺʆ ʪʘ ʧʦʪʨʝʙʫʻ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʧʽʜʪʨʠʤʢʠ [1]. 

ʉʝʨʝʜ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʨʦʟʚʠʪʢʫ ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʥʘʫʢʦʚʮʽ 

ʚʠʜʽʣʷʶʪʴ: ʧʨʦʝʢʪʥʝ ʥʘʚʯʘʥʥʷ, ʢʝʡʩ-ʤʝʪʦʜ, ʙʽʟʥʝʩ-ʩʠʤʫʣʷʮʽʾ ʪʘ ʨʦʣʴʦʚʽ 

ʽʛʨʠ,ʪʨʝʥʽʥʛʠ ʪʘ ʤʘʡʩʪʝʨ-ʢʣʘʩʠ  ʪʦʱʦ. 

ʆʜʥʽʻʶ ʟ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʧʨʦʻʢʪʥʝ ʥʘʚʯʘʥʥʷ, ʱʦ ʩʧʨʠʷʻ 

ʨʦʟʚʠʪʢʫ ʩʘʤʦʩʪʽʡʥʦʩʪʽ, ʽʥʽʮʽʘʪʠʚʥʦʩʪʽ, ʚʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ ʚ ʢʦʤʘʥʜʽ ʪʘ ʥʝʩʪʠ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʨʝʟʫʣʴʪʘʪ. ʋ ʧʨʦʮʝʩʽ ʨʝʘʣʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʻʢʪʽʚ 

ʩʪʫʜʝʥʪʠ ʟʜʦʙʫʚʘʶʪʴ ʜʦʩʚʽʜ ʧʣʘʥʫʚʘʥʥʷ, ʦʨʛʘʥʽʟʘʮʽʾ, ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʧʨʝʟʝʥʪʘʮʽʾ 

ʨʝʟʫʣʴʪʘʪʽʚ. ɺʦʥʦ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʫʧʨʘʚʣʽʥʩʴʢʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʾ ʦʩʚʽʪʠ, ʱʦ ʦʨʽʻʥʪʫʻʪʴʩʷ ʥʘ 

ʧʨʘʢʪʠʢʦ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʧʽʜʭʽʜ, ʨʦʟʚʠʪʦʢ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʣʽʜʝʨʩʪʚʘ ʪʘ 

ʟʜʘʪʥʦʩʪʽ ʜʦ ʩʘʤʦʩʪʽʡʥʦʛʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ɼʦ ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʽʚ ʤʦʞʥʘ 

ʚʽʜʥʝʩʪʠ:  

ⱷ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʽʩʪʴ; 

ⱷ ʩʘʤʦʩʪʽʡʥʝ ʘʙʦ ʛʨʫʧʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ; 

ⱷ ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʨʝʟʫʣʴʪʘʪ (ʧʨʦʻʢʪ, ʧʨʝʟʝʥʪʘʮʽʷ, ʧʨʦʜʫʢʪ); 

ⱷ ʘʢʪʠʚʥʘ ʨʦʣʴ ʩʪʫʜʝʥʪʘ/ʫʯʥʷ. 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 10 ʢʚʽʪʥʷ 2025, ˉ 15 
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ʇʝʨʝʚʘʛʘʤʠ ʧʨʦʝʢʪʥʦʛʦ ʥʘʚʯʘʥʥʷ ʻ ʡʦʛʦ ʨʝʘʣʽʩʪʠʯʥʽʩʪʴ, ʱʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ  

ʩʠʤʫʣʷʮʽʻʶ ʩʧʨʘʚʞʥʽʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʩʠʪʫʘʮʽʡ; ʢʦʤʘʥʜʥʘ ʚʟʘʻʤʦʜʽʷ: 

ʪʨʝʥʫʚʘʥʥʷ soft skills; ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʷ: ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʷʚʠʪʠ ʽʥʽʮʽʘʪʠʚʫ ʪʘ 

ʣʽʜʝʨʩʴʢʽ ʷʢʦʩʪʽ; ʤʦʪʠʚʘʮʽʷ: ʫʯʥʽ ʙʘʯʘʪʴ ʩʝʥʩ ʽ ʨʝʟʫʣʴʪʘʪ ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʂʝʡʩ-ʤʝʪʦʜ (ʤʝʪʦʜ ʩʠʪʫʘʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ) ð ʮʝ ʧʦʪʫʞʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʜʘʻ ʟʤʦʛʫ ʤʦʜʝʣʶʚʘʪʠ 

ʨʝʘʣʴʥʽ ʫʧʨʘʚʣʽʥʩʴʢʽ ʩʠʪʫʘʮʽʾ ʪʘ ʨʦʟʚʠʚʘʪʠ ʥʘʚʠʯʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, 

ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʣʽʜʝʨʩʪʚʘ ʪʘ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ. 

ɸʥʘʣʽʟ ʢʦʥʢʨʝʪʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʩʠʪʫʘʮʽʡ ʜʦʟʚʦʣʷʻ ʩʪʫʜʝʥʪʘʤ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ, ʨʦʟʚʠʚʘʪʠ ʘʥʘʣʽʪʠʯʥʝ ʤʠʩʣʝʥʥʷ 

ʪʘ ʥʘʚʠʯʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʆʙʛʦʚʦʨʝʥʥʷ ʢʝʡʩʽʚ ʬʦʨʤʫʻ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ʽ 

ʩʪʠʤʫʣʶʻ ʘʢʪʠʚʥʫ ʚʟʘʻʤʦʜʽʶ ʚ ʛʨʫʧʽ. 

ɯʥʪʝʨʘʢʪʠʚʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ, ʪʘʢʽ ʷʢ ʙʽʟʥʝʩ-ʩʠʤʫʣʷʮʽʾ, ʩʧʨʠʷʶʪʴ 

ʤʦʜʝʣʶʚʘʥʥʶ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʧʨʦʮʝʩʽʚ ʫ ʙʝʟʧʝʯʥʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʩʪʫʜʝʥʪʘʤ ʧʨʦʷʚʠʪʠ ʣʽʜʝʨʩʴʢʽ ʷʢʦʩʪʽ, ʥʘʚʯʠʪʠʩʷ ʨʦʟʧʦʜʽʣʷʪʠ 

ʨʝʩʫʨʩʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ. ʎʝ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ, ʱʦ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʜʚʦʩʪʦʨʦʥʥʶ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ ʧʨʦʮʝʩʫ, ʜʝ ʢʦʞʝʥ ʻ 

ʘʢʪʠʚʥʠʤ ʫʯʘʩʥʠʢʦʤ, ʘ ʥʝ ʧʘʩʠʚʥʠʤ ʩʣʫʭʘʯʝʤ [2]. 

ʊʘʙʣʠʮʷ 1 

ɯʥʪʝʨʘʢʪʠʚʥʽ ʤʝʪʦʜʠ 
ʄʝʪʦʜ ʑʦ ʬʦʨʤʫʻ 

ɼʽʣʦʚʘ ʛʨʘ ʇʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ, ʩʪʨʘʪʝʛʽʯʥʝ ʤʠʩʣʝʥʥʷ 

ʈʦʣʴʦʚʘ ʛʨʘ ʃ̔ ʜʝʨʩʪʚʦ, ʫʧʨʘʚʣʽʥʥʷ ʢʦʥʬʣʽʢʪʘʤʠ, ʝʤʦʮʽʡʥʠʡ ʽʥʪʝʣʝʢʪ 

ʈʦʙʦʪʘ ʚ ʤʘʣʠʭ 

ʛʨʫʧʘʭ 

ʂʦʤʘʥʜʥʘ ʚʟʘʻʤʦʜʽʷ, ʜʝʣʝʛʫʚʘʥʥʷ, ʧʣʘʥʫʚʘʥʥʷ 

"ʄʦʟʢʦʚʠʡ ʰʪʫʨʤ" ʂʨʝʘʪʠʚʥʽʩʪʴ, ʰʚʠʜʢʝ ʛʝʥʝʨʫʚʘʥʥʷ ʽʜʝʡ 

ɼʝʙʘʪʠ ɸʨʛʫʤʝʥʪʘʮʽʷ, ʧʫʙʣʽʯʥʽ ʚʠʩʪʫʧʠ, ʚʧʝʚʥʝʥʽʩʪʴ ʫ ʚʣʘʩʥʽʡ ʧʦʟʠʮʽʾ 

SWOT-ʘʥʘʣʽʟ ɸʥʘʣʽʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, ʩʪʨʘʪʝʛʽʯʥʝ ʧʣʘʥʫʚʘʥʥʷ 

ʄʝʪʦʜ çɸʢʚʘʨʽʫʤè ʉʧʦʩʪʝʨʝʞʝʥʥʷ, ʦʮʽʥʢʘ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʜʽʡ, ʨʝʬʣʝʢʩʽʷ 

ʊʨʝʥʽʥʛʠ ð ʦʜʠʥ ʽʟ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʭ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʬʦʨʤʫʚʘʥʥʷ 

ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʘʜʞʝ ʚʦʥʠ ʧʦʻʜʥʫʶʪʴ ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ, 

ʧʨʘʢʪʠʯʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʽ ʛʥʫʯʢʽʩʪʴ, ʜʦʟʚʦʣʷʶʯʠ ʫʯʘʩʥʠʢʘʤ ʥʝ ʣʠʰʝ ʟʘʩʚʦʾʪʠ 

ʟʥʘʥʥʷ, ʘ ʡ ʚʠʧʨʦʙʫʚʘʪʠ ʫʧʨʘʚʣʽʥʩʴʢʽ ʥʘʚʠʯʢʠ ʚ ʜʽʾ. 

ʇʨʦʚʝʜʝʥʥʷ ʪʨʝʥʽʥʛʽʚ ʟ ʨʦʟʚʠʪʢʫ soft skills, ʟʦʢʨʝʤʘ ʪʘʡʤ-ʤʝʥʝʜʞʤʝʥʪʫ, 

ʝʤʦʮʽʡʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʣʽʜʝʨʩʪʚʘ, ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʫʧʨʘʚʣʽʥʩʴʢʠʡ 

ʧʦʪʝʥʮʽʘʣ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ. ʄʘʡʩʪʝʨ-ʢʣʘʩʠ ʟʘ ʫʯʘʩʪʽ ʧʨʘʢʪʠʢʽʚ ʙʽʟʥʝʩʫ 

ʜʦʟʚʦʣʷʶʪʴ ʧʦʻʜʥʘʪʠ ʘʢʘʜʝʤʽʯʥʫ ʧʽʜʛʦʪʦʚʢʫ ʟ ʨʝʘʣʴʥʠʤ ʜʦʩʚʽʜʦʤ. 

ʉʫʯʘʩʥʽ ʦʩʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʘʶʪʴ ʟʤʦʛʫ ʧʝʨʩʦʥʘʣʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ 

ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʫʧ ʜʦ ʘʢʪʫʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʥʣʘʡʥ-ʢʫʨʩʽʚ 

(Coursera, Prometheus) ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʩʘʤʦʦʩʚʽʪʥʴʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʪʘ 

ʬʦʨʤʫʚʘʥʥʶ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʟʥʘʥʴ ʫ ʛʥʫʯʢʦʤʫ ʬʦʨʤʘʪʽ. 

ʌʦʨʤʫʚʘʥʥʷ ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ 

ʧʽʜʛʦʪʦʚʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʛʦ ʬʘʭʽʚʮʷ ʫ ʩʬʝʨʽ ʚʠʱʦʾ ʦʩʚʽʪʠ. ɽʬʝʢʪʠʚʥʝ 

ʧʦʻʜʥʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʪʘ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʪʚʦʨʶʻ 
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ʫʤʦʚʠ ʜʣʷ ʮʽʣʽʩʥʦʛʦ ʨʦʟʚʠʪʢʫ ʤʘʡʙʫʪʥʽʭ ʫʧʨʘʚʣʽʥʮʽʚ. ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʤʦʞʫʪʴ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʝʤʧʽʨʠʯʥʝ ʚʠʚʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 
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ɺʀɺʏɽʅʅʗ ʄɸʊɽʄɸʊʀʂʀ 
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ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʚ.ʦ ʟʘʚʽʜʫʚʘʯʘ ʢʘʬʝʜʨʠ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

homenyuk_hanna@tnpu.edu.ua 

ʉʫʯʘʩʥʘ ʦʩʚʽʪʘ ʧʦʪʨʝʙʫʻ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʙ ʩʧʨʠʷʣʠ 

ʥʝ ʣʠʰʝ ʟʘʩʚʦʻʥʥʶ ʟʥʘʥʴ, ʘ ʡ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʪʚʦʨʯʠʭ 

ʟʜʽʙʥʦʩʪʝʡ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʫʯʥʽʚ. ʆʜʥʠʤ ʽʟ ʪʘʢʠʭ ʧʽʜʭʦʜʽʚ ʻ ʧʨʦʻʢʪʥʘ 

ʜʽʷʣʴʥʽʩʪʴ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʽʥʪʝʛʨʫʚʘʪʠ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʟ ʾʭ ʧʨʘʢʪʠʯʥʠʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ. ʋ ʢʦʥʪʝʢʩʪʽ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʧʨʦʻʢʪʥʘ ʜʽʷʣʴʥʽʩʪʴ ʥʘʙʫʚʘʻ 

ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ, ʘʜʞʝ ʮʷ ʜʠʩʮʠʧʣʽʥʘ ʯʘʩʪʦ ʩʧʨʠʡʤʘʻʪʴʩʷ ʷʢ ʘʙʩʪʨʘʢʪʥʘ ʽ 

ʚʽʜʽʨʚʘʥʘ ʚʽʜ ʨʝʘʣʴʥʦʛʦ ʞʠʪʪʷ. ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʘʥʘʣʽʟ ʤʦʞʣʠʚʦʩʪʝʡ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʻʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʷʢ ʽʥʩʪʨʫʤʝʥʪʫ ʧʦʛʣʠʙʣʝʥʦʛʦ ʚʠʚʯʝʥʥʷ 

ʤʘʪʝʤʘʪʠʢʠ, ʚʠʟʥʘʯʝʥʥʷ ʾʾ ʧʝʨʝʚʘʛ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʫʧʨʦʚʘʜʞʝʥʥʷ ʚ ʦʩʚʽʪʥʽʡ 

ʧʨʦʮʝʩ. 

ʇʨʦʻʢʪʥʘ ʜʽʷʣʴʥʽʩʪʴ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʢʦʣʠ 

ʫʯʝʥʴ ʚʠʩʪʫʧʘʻ ʥʝ ʧʘʩʠʚʥʠʤ ʦʪʨʠʤʫʚʘʯʝʤ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʘʢʪʠʚʥʠʤ ʫʯʘʩʥʠʢʦʤ 

ʧʨʦʮʝʩʫ ʧʽʟʥʘʥʥʷ. ʋ ʤʘʪʝʤʘʪʠʮʽ ʮʝ ʤʦʞʝ ʧʨʦʷʚʣʷʪʠʩʷ ʯʝʨʝʟ ʨʦʟʨʦʙʢʫ ʧʨʦʻʢʪʽʚ, 

ʷʢʽ ʚʠʤʘʛʘʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʘʙʦ 

ʨʦʟʚô̫ ʟʘʥʥʷ ʨʝʘʣʴʥʠʭ ʧʨʦʙʣʝʤ. ʅʘʧʨʠʢʣʘʜ, ʫʯʥʽ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʥʘʜ 

ʧʨʦʻʢʪʘʤʠ ʟ ʬʽʥʘʥʩʦʚʦʛʦ ʧʣʘʥʫʚʘʥʥʷ, ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʯʠ ʛʝʦʤʝʪʨʠʯʥʦʛʦ 

ʜʠʩʮʠʧʣʽʥʘʤʠ [1]. 

ʇʨʦʻʢʪʥʘ ʜʽʷʣʴʥʽʩʪʴ ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʘʻ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʤʫ ʧʽʜʭʦʜʫ ʚ ʦʩʚʽʪʽ, 

ʷʢʠʡ ʻ ʦʩʥʦʚʦʶ ʩʫʯʘʩʥʠʭ ʫʢʨʘʾʥʩʴʢʠʭ ʩʪʘʥʜʘʨʪʽʚ. ɺʦʥʘ ʤʦʜʝʣʶʚʘʥʥʷ ʦʙô̒ ʢʪʽʚ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʟʚô̫ ʟʢʽʚ, ʘʜʞʝ ʤʘʪʝʤʘʪʠʢʘ 

ʯʘʩʪʦ ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʝʢʦʥʦʤʽʢʦʶ, ʬʽʟʠʢʦʶ, ʽʥʬʦʨʤʘʪʠʢʦʶ ʪʘ ʽʥʰʠʤʠ ʨʦʟʚʠʚʘʻ 

ʢʣʶʯʦʚʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʪʘʢʽ ʷʢ ʤʘʪʝʤʘʪʠʯʥʘ ʛʨʘʤʦʪʥʽʩʪʴ, ʫʤʽʥʥʷ ʚʯʠʪʠʩʷ 
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ʚʧʨʦʜʦʚʞ ʞʠʪʪʷ ʪʘ ʟʜʘʪʥʽʩʪʴ ʧʨʘʮʶʚʘʪʠ ʚ ʢʦʤʘʥʜʽ. ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ ʪʝ, ʱʦ 

ʫʯʥʽ ʚʯʘʪʴʩʷ ʩʘʤʦʩʪʽʡʥʦ ʰʫʢʘʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʢʨʠʪʠʯʥʦ ʾʾ ʦʮʽʥʶʚʘʪʠ ʪʘ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚ ʧʨʘʢʪʠʯʥʠʭ ʩʠʪʫʘʮʽʷʭ. 

ʆʜʥʠʤ ʽʟ ʷʩʢʨʘʚʠʭ ʧʨʠʢʣʘʜʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʻʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʻ ʧʨʦʻʢʪ 

çʄʘʪʝʤʘʪʠʢʘ ʚ ʘʨʭʽʪʝʢʪʫʨʽè. ɸʨʭʽʪʝʢʪʫʨʘ ʷʢ ʛʘʣʫʟʴ ʪʽʩʥʦ ʧʦʚô̫ ʟʘʥʘ ʟ 

ʤʘʪʝʤʘʪʠʢʦʶ, ʘʜʞʝ ʩʪʚʦʨʝʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʙʫʜʽʚʣʽ ʯʠ ʩʧʦʨʫʜʠ ʧʦʪʨʝʙʫʻ ʪʦʯʥʠʭ 

ʨʦʟʨʘʭʫʥʢʽʚ, ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʦʙʫʜʦʚ ʪʘ ʨʦʟʫʤʽʥʥʷ ʧʨʦʧʦʨʮʽʡ. ʋ ʨʘʤʢʘʭ ʪʘʢʦʛʦ 

ʧʨʦʻʢʪʫ ʫʯʥʽ ʤʦʞʫʪʴ ʜʦʩʣʽʜʞʫʚʘʪʠ, ʷʢ ʤʘʪʝʤʘʪʠʯʥʽ ʧʨʠʥʮʠʧʠ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ 

ʘʨʭʽʪʝʢʪʫʨʽ, ʥʘʧʨʠʢʣʘʜ, ʫ ʩʪʚʦʨʝʥʥʽ ʩʠʤʝʪʨʠʯʥʠʭ ʬʦʨʤ, ʦʙʯʠʩʣʝʥʥʽ ʧʣʦʱ ʽ 

ʦʙô̒ ʤʽʚ, ʘ ʪʘʢʦʞ ʫ ʨʦʟʨʘʭʫʥʢʫ ʤʽʮʥʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʡ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʚʽʜʧʦʚʽʜʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʠ ʤʦʞʝʤʦ ʩʪʚʦʨʠʪʠ ʽʥʪʝʨᾷʻʨ ʙʫʜʴ-ʷʢʦʛʦ 

ʧʨʠʤʽʱʝʥʥʷ ʽ ʦʙʨʘʭʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʧʦʪʨʽʙʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

 

ʈʠʩ. 1. ʇʨʦʛʨʘʤʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʧʣʠʪʢʠ ʥʘ ʢʽʤʥʘʪʥʽ ʩʪʽʥʠ 

 

ʈʠʩ. 2. ʇʨʦʛʨʘʤʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʮʽʣʽʩʥʠʭ ʧʣʠʪʦʢ ʪʘ ʦʙʨʽʟʘʥʠʭ 

ʂʨʽʤ ʪʦʛʦ, ʤʘʪʝʤʘʪʠʢʘ ʚ ʘʨʭʽʪʝʢʪʫʨʽ ʚʽʜʢʨʠʚʘʻ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʠʚʯʝʥʥʷ 

ʪʨʠʛʦʥʦʤʝʪʨʽʾ ʪʘ ʧʨʦʩʪʦʨʦʚʦʾ ʛʝʦʤʝʪʨʽʾ. ʅʘʧʨʠʢʣʘʜ, ʫʯʥʽ ʤʦʞʫʪʴ ʦʙʯʠʩʣʠʪʠ 

ʢʫʪʠ ʥʘʭʠʣʫ ʜʘʭʫ ʙʫʜʽʚʣʽ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʩʪʽʢ ʚʦʜʠ, ʘʙʦ 

ʨʦʟʨʘʭʫʚʘʪʠ ʦʙô̒ ʤ ʤʘʪʝʨʽʘʣʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ. ʊʘʢʽ ʟʘʚʜʘʥʥʷ ʥʝ 

ʣʠʰʝ ʧʦʛʣʠʙʣʶʶʪʴ ʟʥʘʥʥʷ ʟ ʤʘʪʝʤʘʪʠʢʠ, ʘ ʡ ʧʦʢʘʟʫʶʪʴ ʾʾ ʧʨʘʢʪʠʯʥʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ, ʱʦ ʧʽʜʚʠʱʫʻ ʽʥʪʝʨʝʩ ʫʯʥʽʚ ʜʦ ʧʨʝʜʤʝʪʘ. ʇʨʦʻʢʪʠ, ʧʦʚô̫ ʟʘʥʽ ʟ 

ʘʨʭʽʪʝʢʪʫʨʦʶ, ʪʘʢʦʞ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʝʣʝʤʝʥʪʠ ʽʩʪʦʨʽʾ ʪʘ ʢʫʣʴʪʫʨʠ, ʘʜʞʝ ʫʯʥʽ 

ʤʦʞʫʪʴ ʜʦʩʣʽʜʞʫʚʘʪʠ, ʷʢ ʨʽʟʥʽ ʝʧʦʭʠ ʪʘ ʩʪʠʣʽ (ʥʘʧʨʠʢʣʘʜ, ʛʦʪʠʢʘ, ʙʘʨʦʢʦ ʯʠ 

ʤʦʜʝʨʥʽʟʤ) ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʘʪʝʤʘʪʠʯʥʽ ʧʨʠʥʮʠʧʠ ʫ ʩʚʦʾʭ ʘʨʭʽʪʝʢʪʫʨʥʠʭ 

ʨʽʰʝʥʥʷʭ. ʎʝ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘ ʨʦʟʰʠʨʶʻ 

ʢʨʫʛʦʟʽʨ ʫʯʥʽʚ [2]. 

ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʧʝʨʝʚʘʛ ʧʨʦʻʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʻ ʧʽʜʚʠʱʝʥʥʷ ʤʦʪʠʚʘʮʽʾ 

ʫʯʥʽʚ ʜʦ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ. ʂʦʣʠ ʤʘʪʝʤʘʪʠʯʥʽ ʟʘʜʘʯʽ ʧʦʚô̫ ʟʘʥʽ ʟ ʨʝʘʣʴʥʠʤʠ 

ʩʠʪʫʘʮʽʷʤʠ, ʪʘʢʠʤʠ ʷʢ ʨʦʟʨʘʭʫʥʦʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʘʨʰʨʫʪʫ, ʘʥʘʣʽʟ ʚʠʪʨʘʪ ʯʠ 

ʩʪʚʦʨʝʥʥʷ ʘʨʭʽʪʝʢʪʫʨʥʦʛʦ ʧʨʦʻʢʪʫ, ʫʯʥʽ ʙʘʯʘʪʴ ʧʨʘʢʪʠʯʥʫ ʮʽʥʥʽʩʪʴ ʧʨʝʜʤʝʪʘ. 
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ʂʨʽʤ ʪʦʛʦ, ʧʨʦʻʢʪʠ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʘʜʞʝ ʚʠʤʘʛʘʶʪʴ 

ʥʝ ʧʨʦʩʪʦ ʤʝʭʘʥʽʯʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ, ʘ ʡ ʧʦʰʫʢʫ ʥʝʩʪʘʥʜʘʨʪʥʠʭ 

ʨʽʰʝʥʴ. ɻʨʫʧʦʚʘ ʨʦʙʦʪʘ ʥʘʜ ʧʨʦʻʢʪʘʤʠ ʪʘʢʦʞ ʚʯʠʪʴ ʫʯʥʽʚ ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ 

ʩʧʽʚʧʨʘʮʽ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʫ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ. 

ʋʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʻʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʤʘʪʝʤʘʪʠʯʥʫ ʦʩʚʽʪʫ ʧʦʪʨʝʙʫʻ 

ʨʝʪʝʣʴʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. ɺʯʠʪʝʣʶ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʯʽʪʢʽ ʮʽʣʽ ʧʨʦʻʢʪʫ, 

ʧʽʜʽʙʨʘʪʠ ʟʘʚʜʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʽʚʥʷ ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʽʚ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʫʧ 

ʜʦ ʥʝʦʙʭʽʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʪʘʢʠʭ ʷʢ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʦʙʯʠʩʣʝʥʴ ʯʠ 

ʤʦʜʝʣʶʚʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ, GeoGebra, Excel ʯʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʥʘ Python). 

ɺʘʞʣʠʚʠʤ ʻ ʪʘʢʦʞ ʝʪʘʧ ʨʝʬʣʝʢʩʽʾ, ʢʦʣʠ ʫʯʥʽ ʘʥʘʣʽʟʫʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʩʚʦʻʾ ʨʦʙʦʪʠ 

ʪʘ ʦʪʨʠʤʫʶʪʴ ʟʚʦʨʦʪʥʠʡ ʟʚô̫ ʟʦʢ. ʆʜʥʠʤ ʽʟ ʚʠʢʣʠʢʽʚ ʻ ʦʙʤʝʞʝʥʽʩʪʴ ʯʘʩʫ ʚ 

ʨʘʤʢʘʭ ʩʪʘʥʜʘʨʪʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʣʘʥʫ. ʆʜʥʘʢ ʧʨʦʻʢʪʠ ʤʦʞʥʘ ʽʥʪʝʛʨʫʚʘʪʠ ʷʢ 

ʯʘʩʪʠʥʫ ʧʦʟʘʫʨʦʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʥʘʧʨʠʢʣʘʜ, ʫ ʤʘʪʝʤʘʪʠʯʥʠʭ ʛʫʨʪʢʘʭ ʯʠ ʧʽʜ ʯʘʩ 

ʪʝʤʘʪʠʯʥʠʭ ʪʠʞʥʽʚ [3]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʥʘʯʥʦ ʧʦʣʝʛʰʫʻ ʨʝʘʣʽʟʘʮʽʶ ʩʢʣʘʜʥʠʭ 

ʧʨʦʻʢʪʽʚ. ʅʘʧʨʠʢʣʘʜ, ʫʯʥʽ ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʩʢʣʘʜʥʽ 

ʢʦʥʮʝʧʮʽʾ, ʪʘʢʽ ʷʢ ʛʨʘʬʽʢʠ ʬʫʥʢʮʽʡ ʯʠ ʛʝʦʤʝʪʨʠʯʥʽ ʧʦʙʫʜʦʚʠ. ʎʝ ʦʩʦʙʣʠʚʦ 

ʢʦʨʠʩʥʦ ʜʣʷ ʫʯʥʽʚ, ʷʢʽ ʤʘʶʪʴ ʪʨʫʜʥʦʱʽ ʟ ʘʙʩʪʨʘʢʪʥʠʤ ʤʠʩʣʝʥʥʷʤ, ʘʜʞʝ 

ʚʽʟʫʘʣʽʟʘʮʽʷ ʜʦʧʦʤʘʛʘʻ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʤʘʪʝʨʽʘʣ. 

ʇʨʦʻʢʪʥʘ ʜʽʷʣʴʥʽʩʪʴ ʪʘʢʦʞ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ soft skills, ʪʘʢʠʭ ʷʢ ʪʘʡʤ-

ʤʝʥʝʜʞʤʝʥʪ, ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʪʘ ʣʽʜʝʨʩʴʢʽ ʷʢʦʩʪʽ. ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʥʘʜ ʧʨʦʻʢʪʦʤ 

ʫʯʥʽ ʚʯʘʪʴʩʷ ʧʣʘʥʫʚʘʪʠ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ, ʨʦʟʧʦʜʽʣʷʪʠ ʟʘʚʜʘʥʥʷ ʚ ʢʦʤʘʥʜʽ ʪʘ 

ʧʨʝʟʝʥʪʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʩʚʦʻʾ ʨʦʙʦʪʠ. ʎʝ ʛʦʪʫʻ ʾʭ ʜʦ ʨʝʘʣʴʥʠʭ ʞʠʪʪʻʚʠʭ 

ʩʠʪʫʘʮʽʡ, ʜʝ ʮʽ ʥʘʚʠʯʢʠ ʻ ʥʝʟʘʤʽʥʥʠʤʠ. 

ʋ ʧʨʦʮʝʩʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʽʚ ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʫʯʥʽʚ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʫʯʥʽʚ ʽʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʧʽʜʛʦʪʦʚʢʠ ʤʦʞʥʘ 

ʧʨʦʧʦʥʫʚʘʪʠ ʩʢʣʘʜʥʽʰʽ ʟʘʚʜʘʥʥʷ, ʪʘʢʽ ʷʢ ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʪʦʜʽ ʷʢ ʜʣʷ ʫʯʥʽʚ ʽʟ ʩʝʨʝʜʥʽʤ ʨʽʚʥʝʤ ʧʽʜʽʡʜʫʪʴ ʧʨʦʻʢʪʠ, ʱʦ 

ʧʝʨʝʜʙʘʯʘʶʪʴ ʘʥʘʣʽʟ ʜʘʥʠʭ ʘʙʦ ʧʨʦʩʪʽ ʦʙʯʠʩʣʝʥʥʷ. ʊʘʢʠʡ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ 

ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʥʘʚʯʘʥʥʷ ʙʽʣʴʰ ʽʥʢʣʶʟʠʚʥʠʤ ʽ ʝʬʝʢʪʠʚʥʠʤ [4]. 

ʇʨʦʻʢʪʥʘ ʜʽʷʣʴʥʽʩʪʴ ʻ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʦʛʣʠʙʣʝʥʦʛʦ ʚʠʚʯʝʥʥʷ 

ʤʘʪʝʤʘʪʠʢʠ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʥʘʚʯʘʥʥʷ ʙʽʣʴʰ ʮʽʢʘʚʠʤ, ʧʨʘʢʪʠʯʥʠʤ ʽ 

ʦʨʽʻʥʪʦʚʘʥʠʤ ʥʘ ʨʦʟʚʠʪʦʢ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. ʆʩʦʙʣʠʚʦ ʝʬʝʢʪʠʚʥʠʤ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʻʢʪʽʚ, ʧʦʚô̫ ʟʘʥʠʭ ʽʟ ʤʘʪʝʤʘʪʠʢʦʶ ʚ ʘʨʭʽʪʝʢʪʫʨʽ, ʘʜʞʝ ʚʦʥʠ 

ʧʦʻʜʥʫʶʪʴ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʟ ʧʨʘʢʪʠʯʥʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ, ʨʦʟʚʠʚʘʶʪʴ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʽ ʟʚô̫ ʟʢʠ ʪʘ ʧʽʜʚʠʱʫʶʪʴ ʤʦʪʠʚʘʮʽʶ ʫʯʥʽʚ. ʇʦʜʘʣʴʰʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʨʦʟʨʦʙʢʫ ʢʦʥʢʨʝʪʥʠʭ ʤʝʪʦʜʠʯʥʠʭ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ ʚʯʠʪʝʣʽʚ ʪʘ ʦʮʽʥʢʫ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ ʚʧʣʠʚʫ ʧʨʦʻʢʪʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʫʩʧʽʰʥʽʩʪʴ ʫʯʥʽʚ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 
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ʋʏʅɯɺ ɿ ʆʉʆɹʃʀɺʀʄʀ ʇʆʊʈɽɹɸʄʀ ʅɸ ʋʈʆʂɸʍ ɯʅʌʆʈʄɸʊʀʂʀ  

ɯʚʘʩʴʢʝʚʠʯ ʈʫʩʣʘʥ ʈʦʤʘʥʦʚʠʯ 
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ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

ruslan78654@gmail.com 

ʐʤʠʛʝʨ ɻʘʣʠʥʘ ʇʝʪʨʽʚʥʘ 
ʢʘʥʜʠʜʘʪ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

shmyger@fizmat.tnpu.edu.ua 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʩʪʘʶʪʴ ʥʝʚʽʜô̒ ʤʥʦʶ 

ʯʘʩʪʠʥʦʶ ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʞʠʪʪʷ, ʥʘʚʯʘʥʥʷ, ʧʨʘʮʝʚʣʘʰʪʫʚʘʥʥʷ ʪʘ ʩʦʮʽʘʣʴʥʦʾ 

ʚʟʘʻʤʦʜʽʾ. ʎʝ ʚʠʤʘʛʘʻ ʚʽʜ ʢʦʞʥʦʾ ʦʩʦʙʠ ʩʬʦʨʤʦʚʘʥʠʭ ʮʠʬʨʦʚʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. ʆʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦʶ ʮʷ ʚʠʤʦʛʘ ʻ ʜʣʷ ʫʯʥʽʚ ʟ ʦʩʦʙʣʠʚʠʤʠ 

ʦʩʚʽʪʥʽʤʠ ʧʦʪʨʝʙʘʤʠ (ʆʆʇ), ʷʢʽ ʯʘʩʪʦ ʩʪʠʢʘʶʪʴʩʷ ʟ ʙʘʨô̒ ʨʘʤʠ ʫ ʜʦʩʪʫʧʽ ʜʦ 

ʷʢʽʩʥʦʾ ʦʩʚʽʪʠ ʪʘ ʮʠʬʨʦʚʠʭ ʨʝʩʫʨʩʽʚ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʘʢʪʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʽʥʢʣʶʟʠʚʥʦʾ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ, ʥʘ 

ʩʴʦʛʦʜʥʽ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʦʧʨʘʮʴʦʚʘʥʦʶ ʤʝʪʦʜʦʣʦʛʽʷ ʬʦʨʤʫʚʘʥʥʷ 

ʮʠʬʨʦʚʦʾ ʛʨʘʤʦʪʥʦʩʪʽ ʩʘʤʝ ʜʣʷ ʫʯʥʽʚ ʟ ʦʩʦʙʣʠʚʠʤʠ ʦʩʚʽʪʥʽʤʠ ʧʦʪʨʝʙʘʤʠ [1]. 

ʋʨʦʢʠ ʽʥʬʦʨʤʘʪʠʢʠ, ʷʢ ʦʜʠʥ ʽʟ ʢʣʶʯʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʮʠʬʨʦʚʦʛʦ ʥʘʚʯʘʥʥʷ, 

ʤʘʶʪʴ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʫ ʧʦʜʦʣʘʥʥʽ ʮʠʬʨʦʚʦʛʦ ʨʦʟʨʠʚʫ, ʦʜʥʘʢ ʚʠʤʘʛʘʶʪʴ 

ʘʜʘʧʪʘʮʽʾ ʟʤʽʩʪʦʚʦʛʦ ʥʘʧʦʚʥʝʥʥʷ, ʬʦʨʤ ʽ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ ʫʯʥʽʚ. 

ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʘʢʪʫʘʣʽʟʫʻʪʴʩʷ ʧʦʪʨʝʙʘ ʚ ʥʘʫʢʦʚʦʤʫ ʡ ʤʝʪʦʜʠʯʥʦʤʫ 

ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʧʽʜʭʦʜʽʚ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʮʠʬʨʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫ ʧʨʦʮʝʩʽ 

ʚʠʚʯʝʥʥʷ ʽʥʬʦʨʤʘʪʠʢʠ ʜʽʪʴʤʠ ʟ ʦʩʦʙʣʠʚʠʤʠ ʦʩʚʽʪʥʽʤʠ ʧʦʪʨʝʙʘʤʠ. ʎʠʬʨʦʚʽ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʜʣʷ ʥʠʭ ï ʮʝ ʟʘʩʽʙ ʩʦʮʽʘʣʽʟʘʮʽʾ, ʜʞʝʨʝʣʦ ʟʥʘʥʴ, ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʩʣʦʚʣʶʚʘʪʠ ʜʫʤʢʠ ʪʘ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʦʪʦʯʝʥʥʷʤ. ʌʦʨʤʫʚʘʥʥʷ ʮʠʬʨʦʚʠʭ 

ʥʘʚʠʯʦʢ ʫ ʪʘʢʠʭ ʫʯʥʽʚ ʧʦʪʨʝʙʫʻ ʛʥʫʯʢʦʛʦ ʧʽʜʭʦʜʫ, ʚʨʘʭʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ, ʪʚʦʨʯʦʩʪʽ ʟ ʙʦʢʫ ʚʯʠʪʝʣʷ ʡ ʧʦʪʫʞʥʦʾ ʧʽʜʪʨʠʤʢʠ ʟ ʙʦʢʫ ʟʘʢʣʘʜʫ 

ʦʩʚʽʪʠ. 

ɿʘʟʥʘʯʠʤʦ ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʮʠʬʨʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʚ ʫʯʥʽʚ ʟ 

ʦʩʦʙʣʠʚʠʤʠ ʦʩʚʽʪʥʽʤʠ ʧʦʪʨʝʙʘʤʠ:  

ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʜʘʧʪʠʚʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʝʢʨʘʥʥʽ ʣʫʧʠ, 

ʩʠʥʪʝʟʘʪʦʨʠ ʤʦʚʣʝʥʥʷ, ʪʦʱʦ);  
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ï ʧʦʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʫ ʨʽʟʥʠʭ ʬʦʨʤʘʪʘʭ; ʥʘʚʯʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʛʦʨ, 

ʚʽʜʝʦ, ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʚʧʨʘʚ;  

ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʧʣʘʪʬʦʨʤ ʜʣʷ ʩʧʽʚʧʨʘʮʽ ʪʘ ʢʦʤʫʥʽʢʘʮʽʾ 

(ʥʘʧʨʠʢʣʘʜ, ʦʥʣʘʡʥ-ʜʦʰʢʠ, ʯʘʪʠ, ʬʦʨʫʤʠ). 

ʆʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʫ ʮʴʦʤʫ ʧʨʦʮʝʩʽ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʤʘʻ ʰʢʽʣʴʥʠʡ ʢʫʨʩ 

ʽʥʬʦʨʤʘʪʠʢʠ. ʉʘʤʝ ʥʘ ʫʨʦʢʘʭ ʽʥʬʦʨʤʘʪʠʢʠ ʫʯʥʽ ʟʥʘʡʦʤʣʷʪʴʩʷ ʟ ʦʩʥʦʚʘʤʠ 

ʮʠʬʨʦʚʦʾ ʛʨʘʤʦʪʥʦʩʪʽ, ʘ ʩʘʤʝ: ʷʢ ʢʦʨʠʩʪʫʚʘʪʠʩʴ ʢʦʤʧôʁ ʪʝʨʦʤ, ʷʢ ʧʨʘʮʶʚʘʪʠ ʟ 

ʪʝʢʩʪʦʤ, ʛʨʘʬʽʢʦʶ, ʷʢ ʰʫʢʘʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʩʧʽʣʢʫʚʘʪʠʩʷ ʯʝʨʝʟ ʽʥʪʝʨʥʝʪ. ʇʨʦʪʝ 

ʜʣʷ ʜʽʪʝʡ ʟ ʆʆʇ ʮʽ ʟʘʚʜʘʥʥʷ ʤʘʶʪʴ ʙʫʪʠ ʘʜʘʧʪʦʚʘʥʽ. ʅʘʧʨʠʢʣʘʜ, ʫʯʝʥʴ ʽʟ 

ʧʦʨʫʰʝʥʥʷʤʠ ʟʦʨʫ ʤʦʞʝ ʢʦʨʠʩʪʫʚʘʪʠʩʴ ʧʨʦʛʨʘʤʦʶ-ʝʢʨʘʥʥʠʤ ʯʠʪʘʯʝʤ (NVDA 

ʘʙʦ JAWS), ʘ ʜʽʪʠ ʟ ʧʦʨʫʰʝʥʥʷʤʠ ʤʦʪʦʨʠʢʠ ï ʛʦʣʦʩʦʚʠʤ ʚʚʝʜʝʥʥʷʤ ʘʙʦ 

ʚʝʣʠʢʠʤʠ ʢʣʘʚʽʰʘʤʠ ʥʘ ʩʧʝʮʽʘʣʴʥʽʡ ʢʣʘʚʽʘʪʫʨʽ. 

ʆʢʨʽʤ ʪʦʛʦ, ʧʽʜ ʯʘʩ ʫʨʦʢʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʚʯʠʪʝʣʴ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʧʨʦʛʨʘʤʥʽ ʩʝʨʝʜʦʚʠʱʘ Scratch ʪʘ ScratchJr, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʩʪʚʦʨʝʥʥʷ ʫʯʥʷʤʠ ʚʣʘʩʥʠʭ ʤʫʣʴʪʬʽʣʴʤʽʚ, ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʽʛʦʨ ʪʘ ʘʥʽʤʘʮʽʡʥʠʭ 

ʧʨʦʻʢʪʽʚ. ɿʘʟʥʘʯʝʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʻ ʦʩʦʙʣʠʚʦ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʨʦʙʦʪʽ ʟ ʜʽʪʴʤʠ ʽʟ ʟʘʪʨʠʤʢʦʶ ʧʩʠʭʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʦʩʢʽʣʴʢʠ ʧʝʨʝʜʙʘʯʘʶʪʴ 

ʚʽʟʫʘʣʴʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʙʣʦʢʽʚ, ʱʦ ʟʥʘʯʥʦ ʧʦʣʝʛʰʫʻ ʩʧʨʠʡʥʷʪʪʷ 

ʘʣʛʦʨʠʪʤʽʯʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʽ ʥʝ ʚʠʤʘʛʘʻ ʟʥʘʥʥʷ ʩʢʣʘʜʥʦʛʦ ʩʠʥʪʘʢʩʠʩʫ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʣʦʛʽʯʥʦʛʦ ʪʘ ʢʨʝʘʪʠʚʥʦʛʦ 

ʤʠʩʣʝʥʥʷ, ʬʦʨʤʫʚʘʥʥʶ ʧʨʦʩʪʦʨʦʚʦʛʦ ʫʷʚʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻ ʝʤʦʮʽʡʥʦ-

ʧʦʟʠʪʠʚʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʥʘʚʯʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʫʯʥʽ ʤʘʶʪʴ ʟʤʦʛʫ ʩʘʤʦʩʪʽʡʥʦ 

ʩʪʚʦʨʶʚʘʪʠ, ʥʘʚʽʪʴ ʧʨʦʩʪʽ, ʘʣʝ ʚʣʘʩʥʽ ʮʠʬʨʦʚʽ ʧʨʦʜʫʢʪʠ. 

ɺʘʞʣʠʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡ ʩʝʨʚʽʩʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʢʦʥʪʝʥʪʫ ï ʪʘʢʽ ʷʢ Wordwall, LearningApps, Kahoot. ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ 

ʩʪʚʦʨʶʚʘʪʠ ʚʧʨʘʚʠ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ, ʧʘʟʣʠ, ʪʝʩʪʠ ʫ ʬʦʨʤʽ ʛʨʠ. ʎʝ ʦʩʦʙʣʠʚʦ 

ʝʬʝʢʪʠʚʥʦ ʜʣʷ ʜʽʪʝʡ ʟ ʧʦʨʫʰʝʥʥʷʤʠ ʫʚʘʛʠ ʘʙʦ ʥʠʟʴʢʦʶ ʤʦʪʠʚʘʮʽʻʶ. ʅʘʧʨʠʢʣʘʜ, 

ʟʘʤʽʩʪʴ ʪʨʘʜʠʮʽʡʥʦʛʦ çʚʽʜʧʦʚʽʜʘʡ ʥʘ ʧʠʪʘʥʥʷè ʤʦʞʥʘ ʦʨʛʘʥʽʟʫʚʘʪʠ ʟʤʘʛʘʥʥʷ ï

 ʭʪʦ ʰʚʠʜʰʝ ʚʠʢʦʥʘʻ ʚʧʨʘʚʫ, ʥʘʙʝʨʝ ʥʘʡʙʽʣʴʰʝ ʙʘʣʽʚ. ʊʘʢʠʡ ʬʦʨʤʘʪ ʨʦʙʠʪʴ 

ʫʨʦʢ ʽʥʬʦʨʤʘʪʠʢʠ ʙʽʣʴʰ ʝʤʦʮʽʡʥʦ ʧʨʠʚʘʙʣʠʚʠʤ. 

ʎʠʬʨʦʚʘ ʙʝʟʧʝʢʘ ʦʭʦʧʣʶʻ ʟʘʭʠʩʪ ʦʩʦʙʠʩʪʠʭ ʜʘʥʠʭ, ʢʽʙʝʨʝʪʠʢʝʪ, ʧʨʦʪʠʜʽʶ 

ʙʫʣʽʥʛʫ, ʛʨʘʤʦʪʥʝ ʢʦʨʠʩʪʫʚʘʥʥʷ ʨʝʩʫʨʩʘʤʠ. ʋʯʥʽ ʟ ʆʆʇ ʦʩʦʙʣʠʚʦ ʚʨʘʟʣʠʚʽ ʜʦ 

ʟʘʛʨʦʟ ʮʠʬʨʦʚʦʛʦ ʩʚʽʪʫ ʯʝʨʝʟ ʙʨʘʢ ʜʦʩʚʽʜʫ ʪʘ ʦʙʤʝʞʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʢʦʤʫʥʽʢʘʮʽʾ. 

ʌʦʨʤʫʚʘʥʥʷ ʮʠʬʨʦʚʦʾ ʙʝʟʧʝʢʠ ʤʘʻ ʧʦʯʠʥʘʪʠʩʷ ʟ ʨʘʥʥʽʭ ʝʪʘʧʽʚ ʥʘʚʯʘʥʥʷ: 

ʚʧʨʘʚʠ ʟʽ ʩʪʚʦʨʝʥʥʷ ʧʘʨʦʣʽʚ; ʘʥʘʣʽʟ ʬʝʡʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ;ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ 

ʽʥʪʝʨʥʝʪ-ʝʪʠʢʝʪʦʤ; ʤʦʜʝʣʶʚʘʥʥʷ ʥʝʙʝʟʧʝʯʥʠʭ ʩʠʪʫʘʮʽʡ. 

ʊʘʢʦʞ ʚʘʞʣʠʚʦ ʬʦʨʤʫʚʘʪʠ ʥʝ ʣʠʰʝ ʪʝʭʥʽʯʥʽ ʥʘʚʠʯʢʠ, ʘ ʡ ʥʘʚʠʯʢʠ 

ʮʠʬʨʦʚʦʾ ʙʝʟʧʝʢʠ. ʋʯʥʽ ʤʘʶʪʴ ʨʦʟʫʤʽʪʠ, ʱʦ ʪʘʢʝ ʧʨʠʚʘʪʥʽʩʪʴ, ʱʦ ʪʘʢʝ ʧʘʨʦʣʽ, ʷʢ 

ʫʙʝʟʧʝʯʠʪʠ ʩʝʙʝ ʚ ʽʥʪʝʨʥʝʪʽ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʫʣʴʪʬʽʣʴʤʠ, ʩʧʝʮʽʘʣʴʥʽ 

ʘʜʘʧʪʦʚʘʥʽ ʢʘʟʢʠ, ʽʥʪʝʨʘʢʪʠʚʥʽ ʽʛʨʠ ʟ ʦʩʥʦʚ ʮʠʬʨʦʚʦʾ ʙʝʟʧʝʢʠ. 

ʋ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʚʯʠʪʝʣʴ ʤʘʻ ʧʦʩʪʽʡʥʦ ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʘ ʜʠʪʠʥʦʶ, 

ʬʽʢʩʫʚʘʪʠ ʾʾ ʜʦʩʷʛʥʝʥʥʷ, ʢʦʨʠʛʫʚʘʪʠ ʥʘʚʯʘʣʴʥʽ ʟʘʚʜʘʥʥʷ. ɼʦʮʽʣʴʥʦ ʟʘʣʫʯʘʪʠ ʜʦ 

ʮʴʦʛʦ ʘʩʠʩʪʝʥʪʘ ʚʯʠʪʝʣʷ ʘʙʦ ʧʩʠʭʦʣʦʛʘ, ʷʢʽ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ 

ʧʦʚʝʜʽʥʢʫ ʜʠʪʠʥʠ, ʘʜʘʧʪʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʧʽʜ ʾʾ ʧʦʪʨʝʙʠ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʫʯʥʷ ʟ 
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ʝʤʦʮʽʡʥʦ-ʚʦʣʴʦʚʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʟʘʚʜʘʥʥʷ ʧʦʜʘʻʪʴʩʷ ʫ ʬʦʨʤʽ ʛʨʠ, ʟ 

ʤʦʞʣʠʚʽʩʪʶ ʚʠʙʦʨʫ ʨʽʚʥʷ ʩʢʣʘʜʥʦʩʪʽ [3]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʬʦʨʤʫʚʘʥʥʷ ʮʠʬʨʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʥʘ ʫʨʦʢʘʭ 

ʽʥʬʦʨʤʘʪʠʢʠ ʻ ʩʢʣʘʜʥʠʤ, ʘʣʝ ʚʦʜʥʦʯʘʩ ʚʘʞʣʠʚʠʤ ʧʨʦʮʝʩʦʤ, ʦʩʦʙʣʠʚʦ ʚ 

ʢʦʥʪʝʢʩʪʽ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʟ ʦʩʦʙʣʠʚʠʤʠ ʦʩʚʽʪʥʽʤʠ ʧʦʪʨʝʙʘʤʠ. ɼʣʷ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʦʚʦʣʦʜʽʥʥʷ ʮʠʬʨʦʚʠʤʠ ʥʘʚʠʯʢʘʤʠ ʚʠʩʪʫʧʘʻ ʥʝ ʣʠʰʝ ʟʘʩʦʙʦʤ 

ʥʘʙʫʪʪʷ ʟʥʘʥʴ, ʘ ʡ ʯʠʥʥʠʢʦʤ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʩʘʤʦʩʪʽʡʥʦʩʪʽ, ʦʩʦʙʠʩʪʽʩʥʦʾ 

ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʫ ʮʠʬʨʦʚʝ ʩʫʩʧʽʣʴʩʪʚʦ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʮʴʦʛʦ ʧʨʦʮʝʩʫ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʘʜʘʧʪʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʻʶ ʥʘʚʯʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ, ʧʦʩʪʽʡʥʦʶ ʧʝʜʘʛʦʛʽʯʥʦʶ ʧʽʜʪʨʠʤʢʦʶ ʪʘ 

ʛʥʫʯʢʽʩʪʶ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɿʘ ʪʘʢʠʭ ʫʤʦʚ ʫʨʦʢ ʽʥʬʦʨʤʘʪʠʢʠ 

ʥʘʙʫʚʘʻ ʬʫʥʢʮʽʾ ʥʝ ʣʠʰʝ ʜʞʝʨʝʣʘ ʟʥʘʥʴ, ʘ ʡ ʧʨʦʩʪʦʨʫ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʧʦʪʝʥʮʽʘʣʫ ʢʦʞʥʦʾ ʜʠʪʠʥʠ. 
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ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʩʪʘʣʠ ʥʝʚʽʜô̒ ʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʩʧʨʠʷʶʯʠ 

ʥʦʚʠʤ ʧʽʜʭʦʜʘʤ ʜʦ ʟʜʦʙʫʪʪʷ, ʦʙʨʦʙʢʠ ʪʘ ʧʝʨʝʜʘʯʽ ʟʥʘʥʴ. ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ, 

ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ ʬʦʨʤʫʚʘʥʥʷ ʮʠʬʨʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ï

 ʽʥʪʝʛʨʦʚʘʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʩʦʙʠʩʪʦʩʪʽ, ʱʦ ʧʦʻʜʥʫʻ ʟʥʘʥʥʷ, ʥʘʚʠʯʢʠ ʪʘ 

ʜʦʩʚʽʜ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ, ʢʨʠʪʠʯʥʦʛʦ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ. ʎʠʬʨʦʚʘ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʚʢʣʶʯʘʻ ʥʠʟʢʫ ʢʣʶʯʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ: ʫʤʽʥʥʷ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʚ 

ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʧʨʦʩʪʦʨʽ, ʟʜʽʡʩʥʶʚʘʪʠ ʙʝʟʧʝʯʥʫ ʢʦʤʫʥʽʢʘʮʽʶ ʽ ʩʧʽʚʧʨʘʮʶ ʚ 
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ʦʥʣʘʡʥ-ʩʝʨʝʜʦʚʠʱʽ, ʩʪʚʦʨʶʚʘʪʠ ʪʘ ʨʝʜʘʛʫʚʘʪʠ ʮʠʬʨʦʚʠʡ ʢʦʥʪʝʥʪ, ʨʦʟʚô̫ ʟʫʚʘʪʠ 

ʟʘʚʜʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʝʪʠʯʥʠʭ ʥʦʨʤ ʫ 

ʮʠʬʨʦʚʦʤʫ ʧʨʦʩʪʦʨʽ [2; 3]. 

ʅʠʥʽ ʦʜʥʠʤ ʟ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʭ ʤʝʪʦʜʽʚ ʬʦʨʤʫʚʘʥʥʷ ʮʠʬʨʦʚʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʻ ʧʨʦʻʢʪʥʘ ʜʽʷʣʴʥʽʩʪʴ, ʷʢʘ ʤʘʻ ʧʦʪʝʥʮʽʘʣ ʥʝ ʣʠʰʝ ʜʣʷ ʦʩʚʦʻʥʥʷ 

ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʘʣʝ ʡ ʜʣʷ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʨʝʘʣʴʥʠʭ ʩʠʪʫʘʮʽʷʭ ʜʣʷ 

ʨʦʟʚô̫ ʟʘʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʟʘʚʜʘʥʴ. ʋʪʽʤ, ʧʨʦʻʢʪʥʘ ʜʽʷʣʴʥʽʩʪʴ ʜʦʟʚʦʣʷʻ ʟʜʦʙʫʚʘʯʘʤ 

ʦʩʚʽʪʠ ʥʝ ʪʽʣʴʢʠ ʦʪʨʠʤʘʪʠ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ, ʘ ʡ ʘʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʾʭ ʥʘ 

ʧʨʘʢʪʠʮʽ, ʱʦ ʩʪʠʤʫʣʶʻ ʨʦʟʚʠʪʦʢ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ ʽ 

ʟʜʘʪʥʦʩʪʽ ʜʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ. ɺʦʥʘ, ʟʦʢʨʝʤʘ, ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʟʥʘʥʴ, ʜʝ ʟʜʦʙʫʚʘʯʽ ʧʦʚʠʥʥʽ ʧʦʻʜʥʫʚʘʪʠ ʟʥʘʥʥʷ ʟ ʨʽʟʥʠʭ 

ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʝʡ, ʱʦ ʜʦʟʚʦʣʷʻ ʾʤ ʙʽʣʴʰ ʛʣʠʙʦʢʦ ʽ ʚʩʝʙʽʯʥʦ ʚʠʚʯʘʪʠ ʧʠʪʘʥʥʷ 

ʪʘ ʧʨʦʙʣʝʤʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ 

ʧʨʦʻʢʪʥʘ ʜʽʷʣʴʥʽʩʪʴ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʥʝ ʣʠʰʝ ʛʥʫʯʢʠʭ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ, ʘ ʡ 

ʩʦʮʽʘʣʴʥʠʭ ʪʘ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʢʦʤʧʝʪʝʥʮʽʾ, ʦʩʢʽʣʴʢʠ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʯʘʩʪʦ 

ʧʝʨʝʜʙʘʯʘʻ ʨʦʙʦʪʫ ʚ ʛʨʫʧʘʭ ʪʘ ʘʢʪʠʚʥʫ ʚʟʘʻʤʦʜʽʶ ʟ ʦʜʥʦʣʽʪʢʘʤʠ. ɺʘʞʣʠʚʦʶ 

ʨʠʩʦʶ ʧʨʦʻʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʻ ʪʝ, ʱʦ ʚʦʥʘ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʪʘ 

ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʽʥʥʦʚʘʮʽʡʥʽ ʨʽʰʝʥʥʷ, ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ, 

ʨʦʟʚô̫ ʟʫʚʘʪʠ ʨʝʘʣʴʥʽ ʟʘʚʜʘʥʥʷ ʪʘ ʦʮʽʥʶʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʦʚʘʥʠʭ 

ʧʽʜʭʦʜʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʜʦʙʫʚʘʯʘʤ ʦʩʚʽʪʠ ʥʝ ʣʠʰʝ ʛʣʠʙʰʝ ʟʘʥʫʨʠʪʠʩʷ ʚ 

ʧʨʝʜʤʝʪʥʫ ʩʬʝʨʫ, ʘ ʡ ʘʢʪʠʚʥʦ ʬʦʨʤʫʚʘʪʠ ʥʘʚʠʯʢʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʥʘʚʯʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʟʦʢʨʝʤʘ, ʜʣʷ ʘʜʘʧʪʘʮʽʾ ʜʦ ʰʚʠʜʢʦ ʟʤʽʥʶʚʘʥʦʛʦ ʮʠʬʨʦʚʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʻʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʩʧʨʠʷʻ 

ʨʦʟʚʠʪʢʫ ʚ ʩʫʙô̒ ʢʪʽʚ ʦʩʚʽʪʠ ʟʜʘʪʥʦʩʪʽ ʜʦ ʩʘʤʦʩʪʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʽʥʽʮʽʘʪʠʚʥʦʩʪʽ, 

ʘ ʪʘʢʦʞ ʛʥʫʯʢʦʩʪʽ ʚ ʧʽʜʭʦʜʘʭ ʜʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʻʢʪʥʝ 

ʥʘʚʯʘʥʥʷ ʩʪʘʻ ʥʝ ʪʽʣʴʢʠ ʝʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʬʦʨʤʫʚʘʥʥʷ ʮʠʬʨʦʚʠʭ 

ʢʦʤʧʝʪʝʥʮʽʡ, ʘʣʝ ʡ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʦʩʚʽʪʥʴʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʧʨʦʻʢʪʥʝ ʥʘʚʯʘʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʢʽʣʴʢʦʭ ʢʣʶʯʦʚʠʭ 

ʧʨʠʥʮʠʧʘʭ. ʇʝʨʰ ʟʘ ʚʩʝ, ʮʝ ʧʨʘʢʪʠʯʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ: ʨʝʟʫʣʴʪʘʪʦʤ ʨʦʙʦʪʠ ʤʘʻ 

ʙʫʪʠ ʢʦʥʢʨʝʪʥʠʡ ʧʨʦʜʫʢʪ ʘʙʦ ʨʦʟʚô̫ ʟʘʥʥʷ ʧʨʦʙʣʝʤʠ. ʅʘʧʨʠʢʣʘʜ, ʟʜʦʙʫʚʘʯʽ 

ʦʩʚʽʪʠ ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʽʥʪʝʨʘʢʪʠʚʥʽ ʧʨʝʟʝʥʪʘʮʽʾ, ʚʽʜʝʦʨʦʣʠʢʠ, ʩʘʡʪʠ ʘʙʦ 

ʤʦʙʽʣʴʥʽ ʟʘʩʪʦʩʫʥʢʠ, ʱʦ ʚʠʤʘʛʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʬʨʦʚʠʭ ʥʘʚʠʯʦʢ. ʅʝ ʤʝʥʰ 

ʚʘʞʣʠʚʠʤ ʻ ʧʨʠʥʮʠʧ ʩʘʤʦʩʪʽʡʥʦʩʪʽ, ʢʦʣʠ ʫʯʘʩʥʠʢʠ ʧʨʦʻʢʪʫ ʙʝʨʫʪʴ ʥʘ ʩʝʙʝ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʧʦʰʫʢ ʪʘ ʘʥʘʣʽʟ ʽʥʬʦʨʤʘʮʽʾ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʣʷ ʮʴʦʛʦ ʨʽʟʥʽ 

ʮʠʬʨʦʚʽ ʨʝʩʫʨʩʠ. ʑʝ ʦʜʠʥ ʚʘʞʣʠʚʠʡ ʘʩʧʝʢʪ ï ʩʧʽʚʧʨʘʮʷ, ʷʢʘ ʨʦʟʚʠʚʘʻʪʴʩʷ 

ʟʘʚʜʷʢʠ ʢʦʤʘʥʜʥʽʡ ʨʦʙʦʪʽ, ʯʘʩʪʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʥʣʘʡʥ-ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ 

ʩʧʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʜʣʷ ʧʨʠʢʣʘʜʫ: Google Workspace, Zoom ʯʠ Microsoft Teams. 

ʋʪʽʤ, ʥʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʩʪʚʦʨʝʥʥʷ ʧʨʦʻʢʪʫ, ʚʽʜ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʦʰʫʢʫ 

ʽʥʬʦʨʤʘʮʽʾ ʜʦ ʨʦʟʨʦʙʢʠ ʤʘʪʝʨʽʘʣʽʚ ʽ ʧʨʝʟʝʥʪʘʮʽʾ, ʩʫʙô̒ ʢʪʠ ʦʩʚʽʪʠ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʠʬʨʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʱʦ ʩʧʨʠʷʶʪʴ ʝʬʝʢʪʠʚʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ 

ʨʦʙʦʪʠ. 

ʅʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʧʣʘʥʫʚʘʥʥʷ ʚʘʞʣʠʚʦ ʥʝ ʣʠʰʝ ʚʠʟʥʘʯʠʪʠ ʮʽʣʽ, ʘ ʡ 

ʧʨʦʜʫʤʘʪʠ ʩʪʨʫʢʪʫʨʫ ʧʨʦʻʢʪʫ, ʨʦʟʧʦʜʽʣʠʪʠ ʟʘʚʜʘʥʥʷ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ. ɼʣʷ ʮʴʦʛʦ 
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ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ XMind (ʩʪʚʦʨʝʥʥʷ ʤʝʥʪʘʣʴʥʠʭ ʢʘʨʪ), Google Docs (ʩʧʽʣʴʥʝ 

ʨʝʜʘʛʫʚʘʥʥʷ ʪʝʢʩʪʽʚ), Miro (ʚʽʟʫʘʣʽʟʘʮʽʷ ʽʜʝʡ). ɼʣʷ ʧʦʰʫʢʫ ʽʥʬʦʨʤʘʮʽʾ ʢʦʨʠʩʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʥʘʫʢʦʚʽ ʧʣʘʪʬʦʨʤʠ, ʪʘʢʽ ʷʢ Google Scholar, 

ʅʘʮʽʦʥʘʣʴʥʘ ʙʽʙʣʽʦʪʝʢʘ ʋʢʨʘʾʥʠ, Europeana ʪʦʱʦ. ʑʦʙ ʫʥʠʢʥʫʪʠ ʜʝʟʽʥʬʦʨʤʘʮʽʾ, 

ʟʜʦʙʫʚʘʯʽ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʝʨʚʽʩʠ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʬʘʢʪʽʚ, ʟʦʢʨʝʤʘ Google 

Fact Check Explorer, ʘ ʪʘʢʦʞ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʘʥʘʣʽʟʫ ʟʦʙʨʘʞʝʥʴ, ʜʣʷ ʧʨʠʢʣʘʜʫ: 

Google Lens ʯʠ TinEye, ʱʦ ʜʦʧʦʤʘʛʘʶʪʴ ʚʽʜʩʪʝʞʫʚʘʪʠ ʧʝʨʰʦʜʞʝʨʝʣʦ 

ʟʦʙʨʘʞʝʥʥʷ. ʇʨʝʜʩʪʘʚʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʻʢʪʫ ʤʦʞʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʝʟʝʥʪʘʮʽʡ ʪʘ ʚʝʙ-ʩʪʦʨʽʥʦʢ, ʪʘʢʽ ʷʢ Prezi, PowerPoint, Canva, ʘ 

ʪʘʢʦʞ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʧʫʙʣʽʢʘʮʽʾ ʚʽʜʝʦ, ʟʦʢʨʝʤʘ YouTube. ʇʣʘʪʬʦʨʤʠ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʢʦʥʪʝʥʪʫ ʙʫʜʫʪʴ ʟʘʣʝʞʘʪʠ ʚʽʜ ʪʠʧʫ ʧʨʦʻʢʪʫ. 

ʇʨʦʻʢʪʠ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʥʽ ʬʦʨʤʘʪʠ, ʟʘʣʝʞʥʦ ʚʽʜ 

ʾʭʥʴʦʾ ʤʝʪʠ ʪʘ ʦʯʽʢʫʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɺʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʩʣʽʜʥʠʮʴʢʠʤʠ, ʢʦʣʠ 

ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʘʥʘʣʽʟʫʶʪʴ ʧʝʚʥʝ ʷʚʠʱʝ ʘʙʦ ʧʨʦʙʣʝʤʫ ʪʘ ʧʨʝʜʩʪʘʚʣʷʶʪʴ 

ʚʠʩʥʦʚʢʠ ʫ ʚʠʛʣʷʜʽ ʨʝʬʝʨʘʪʫ ʯʠ ʜʦʧʦʚʽʜʽ. ʉʦʮʽʘʣʴʥʽ ʧʨʦʻʢʪʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʚʠʨʽʰʝʥʥʷ ʘʢʪʫʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʛʨʦʤʘʜʠ ʘʙʦ ʰʢʦʣʠ, ʥʘʧʨʠʢʣʘʜ, ʩʪʚʦʨʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʢʘʤʧʘʥʽʾ ʱʦʜʦ ʙʝʟʧʝʢʠ ʚ ʽʥʪʝʨʥʝʪʽ. ʋ ʪʚʦʨʯʠʭ ʧʨʦʻʢʪʘʭ ʫʯʘʩʥʠʢʠ 

ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʥʘʜ ʩʪʚʦʨʝʥʥʷʤ ʚʽʜʝʦ, ʘʥʽʤʘʮʽʾ ʘʙʦ ʛʨʘʬʽʯʥʦʛʦ ʢʦʥʪʝʥʪʫ, ʱʦ 

ʚʠʤʘʛʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤ ʜʣʷ ʨʝʜʘʛʫʚʘʥʥʷ ʟʦʙʨʘʞʝʥʴ ʽ ʤʦʥʪʘʞʫ. ʆʢʨʝʤʝ 

ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ STEM - ʧʨʦʻʢʪʠ, ʷʢʽ ʽʥʪʝʛʨʫʶʪʴ ʥʘʫʢʫ, ʪʝʭʥʦʣʦʛʽʾ, ʽʥʞʝʥʝʨʽʶ ʪʘ 

ʤʘʪʝʤʘʪʠʢʫ, ʩʧʨʠʷʶʯʠ ʨʦʟʚʠʪʢʫ ʤʽʞʧʨʝʜʤʝʪʥʦʛʦ ʤʠʩʣʝʥʥʷ [1; 4]. 

ʊʠʧʠ ʦʩʚʽʪʥʽʭ ʧʨʦʻʢʪʽʚ ʪʘ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʊʠʧ ʧʨʦʻʢʪʫ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʇʨʠʢʣʘʜʠ ʟʘʚʜʘʥʴ ʂʣʶʯʦʚʽ ʘʩʧʝʢʪʠ ʮʠʬʨʦʚʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

ɼʦʩʣʽʜʥʠʮʴʢʠʡ ʇʝʨʝʜʙʘʯʘʻ 

ʛʣʠʙʦʢʝ ʚʠʚʯʝʥʥʷ 

ʧʝʚʥʦʛʦ ʧʠʪʘʥʥʷ 

ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ 

ɸʥʘʣʽʟ ʚʧʣʠʚʫ 

ʩʦʮʤʝʨʝʞ ʥʘ ʧʽʜʣʽʪʢʽʚ, 

ʩʪʚʦʨʝʥʥʷ ʘʥʘʣʽʪʠʯʥʦʾ 

ʽʥʬʦʛʨʘʬʽʢʠ 

ɯʥʬʦʨʤʘʮʽʡʥʘ ʛʨʘʤʦʪʥʽʩʪʴ 

(ʟʙʽʨ ʽ ʧʝʨʝʚʽʨʢʘ ʽʥʬʦʨʤʘʮʽʾ), 

ʨʦʙʦʪʘ ʟ ʘʥʘʣʽʪʠʯʥʠʤʠ 

ʽʥʩʪʨʫʤʝʥʪʘʤʠ (Excel, Google 

Data Studio) 

ʉʦʮʽʘʣʴʥʠʡ ʉʧʨʷʤʦʚʘʥʠʡ ʥʘ 

ʚʠʨʽʰʝʥʥʷ 

ʘʢʪʫʘʣʴʥʠʭ 

ʧʨʦʙʣʝʤ ʛʨʦʤʘʜʠ 

ʘʙʦ ʩʫʩʧʽʣʴʩʪʚʘ 

ʇʨʦʚʝʜʝʥʥʷ ʦʥʣʘʡʥ-

ʢʘʤʧʘʥʽʾ ʟ ʧʨʦʪʠʜʽʾ 

ʢʽʙʝʨʙʫʣʽʥʛʫ, 

ʩʪʚʦʨʝʥʥʷ ʩʦʮʽʘʣʴʥʠʭ 

ʚʽʜʝʦ 

ʂʦʤʫʥʽʢʘʮʽʷ ʫ ʮʠʬʨʦʚʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ (ʩʦʮʤʝʨʝʞʽ, 

ʙʣʦʛʠ), ʩʪʚʦʨʝʥʥʷ 

ʤʫʣʴʪʠʤʝʜʽʡʥʦʛʦ ʢʦʥʪʝʥʪʫ 

ʊʚʦʨʯʠʡ ʆʭʦʧʣʶʻ 

ʩʪʚʦʨʝʥʥʷ 

ʫʥʽʢʘʣʴʥʦʛʦ 

ʮʠʬʨʦʚʦʛʦ 

ʢʦʥʪʝʥʪʫ 

ʈʦʟʨʦʙʢʘ ʚʽʜʝʦ-

ʨʦʣʠʢʘ, ʽʥʪʝʨʘʢʪʠʚʥʦʾ 

ʧʨʝʟʝʥʪʘʮʽʾ ʘʙʦ 

ʘʥʽʤʘʮʽʾ 

ʅʘʚʠʯʢʠ ʨʦʙʦʪʠ ʟ 

ʛʨʘʬʽʯʥʠʤʠ ʪʘ 

ʚʽʜʝʦʨʝʜʘʢʪʦʨʘʤʠ (Canva, 

Photoshop, Premiere Pro) 

STEM ɯʥʪʝʛʨʫʻ ʥʘʫʢʫ, 

ʪʝʭʥʦʣʦʛʽʾ, 

ʽʥʞʝʥʝʨʽʶ ʪʘ 

ʤʘʪʝʤʘʪʠʢʫ 

ʉʪʚʦʨʝʥʥʷ ʧʨʦʪʦʪʠʧʫ 

ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ ʫ 

3D-ʤʦʜʝʣʶʚʘʥʥʽ, 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʨʦʙʦʪʽʚ 

ʇʨʦʛʨʘʤʫʚʘʥʥʷ (Scratch, 

Python), ʨʦʙʦʪʘ ʟ 3D-

ʤʦʜʝʣʷʤʠ (Tinkercad, 

Blender), ʘʣʛʦʨʠʪʤʽʯʥʝ 

ʤʠʩʣʝʥʥʷ 
 

ʂʦʞʝʥ ʦʩʚʽʪʥʴʦʾ ʧʨʦʻʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʝ ʣʠʰʝ ʜʦʧʦʤʘʛʘʻ ʟʜʦʙʫʚʘʪʠ 

ʧʨʝʜʤʝʪʥʽ ʟʥʘʥʥʷ, ʘ ʡ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʦʾ ʛʨʘʤʦʪʥʦʩʪʽ. ɼʦʩʣʽʜʥʠʮʴʢʽ 
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ʧʨʦʻʢʪʠ ʬʦʨʤʫʶʪʴ ʚʤʽʥʥʷ ʘʥʘʣʽʟʫʚʘʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʾʭʥʴʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ, ʩʦʮʽʘʣʴʥʽ ï ʥʘʚʯʘʶʪʴ ʝʬʝʢʪʠʚʥʦ ʚʟʘʻʤʦʜʽʷʪʠ 

ʫ ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʪʚʦʨʯʽ ï ʨʦʟʚʠʚʘʶʪʴ ʥʘʚʠʯʢʠ ʩʪʚʦʨʝʥʥʷ 

ʤʫʣʴʪʠʤʝʜʽʡʥʦʛʦ ʢʦʥʪʝʥʪʫ, ʪʦʜʽ ʷʢ STEM-ʧʨʦʻʢʪʠ ʽʥʪʝʛʨʫʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʪʝʭʥʽʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʷʢ ʥʝʚʽʜô̒ ʤʥʦʾ 

ʩʢʣʘʜʦʚʦʾ ʧʨʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɯʥʪʝʛʨʘʮʽʷ ʧʨʦʻʢʪʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʦʩʚʽʪʥʽʡ 

ʧʨʦʮʝʩ ʜʦʟʚʦʣʷʻ ʧʨʠʨʦʜʥʦ ʨʦʟʚʠʚʘʪʠ ʮʠʬʨʦʚʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʾʭ ʥʘʙʫʪʪʷ ʚ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ. ʎʝ ʨʦʙʠʪʴ ʥʘʚʯʘʥʥʷ ʥʝ ʪʽʣʴʢʠ 

ʝʬʝʢʪʠʚʥʠʤ, ʘ ʡ ʙʽʣʴʰ ʮʽʢʘʚʠʤ ʽ ʤʦʪʠʚʫʶʯʠʤ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʻʢʪʥʘ ʜʽʷʣʴʥʽʩʪʴ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ 

ʦʩʚʽʪʠ. ɺʦʥʘ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʨʦʮʝʩ 

ʥʘʚʯʘʥʥʷ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʜʦʙʫʚʘʯʘʤ ʥʝ ʣʠʰʝ ʦʩʚʦʶʚʘʪʠ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʽʥʩʪʨʫʤʝʥʪʠ, ʘ ʡ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʾʭ ʫ ʨʝʘʣʴʥʠʭ, ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʪʝʢʩʪʘʭ. ɿʘʚʜʷʢʠ 

ʪʘʢʦʤʫ ʧʽʜʭʦʜʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʩʝʙʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʮʽʡ, ʪʘʢʠʭ 

ʷʢ ʚʤʽʥʥʷ ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʽʥʬʦʨʤʘʮʽʾ, ʩʪʚʦʨʶʚʘʪʠ 

ʮʠʬʨʦʚʠʡ ʢʦʥʪʝʥʪ, ʘ ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʩʢʣʘʜʥʠʭ, ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʟʘʚʜʘʥʴ. ɿʘʣʫʯʝʥʥʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʜʦ ʧʨʦʻʢʪʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʛʥʫʯʢʠʭ ʥʘʚʠʯʦʢ, ʟʜʘʪʥʠʭ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ 

ʟʤʽʥʶʚʘʥʠʭ ʫʤʦʚ ʽ ʥʦʚʠʭ ʚʠʤʦʛ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʧʽʜʛʦʪʦʚʢʫ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʭ ʬʘʭʽʚʮʽʚ. 
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ɺ ʢʦʥʪʝʢʩʪʽ ʚʽʢʦʚʦʾ ʧʩʠʭʦʣʦʛʽʾ, ʧʝʜʘʛʦʛʽʢʠ ʪʘ ʩʦʮʽʦʣʦʛʽʾ ʩʝʨʝʜ ʜʠʩʢʫʨʩʫ 

ʥʘʫʢʦʚʮʽʚ ʪʘ ʧʝʜʘʛʦʛʽʚ-ʧʨʘʢʪʠʢʽʚ ʘʢʮʝʥʪ ʨʦʙʠʪʴʩʷ ʥʘ ʪʦʤʫ, ʱʦ ʬʦʨʤʘʣʴʥʘ, 

ʥʝʬʦʨʤʘʣʴʥʘ ʪʘ ʽʥʬʦʨʤʘʣʴʥʘ ʦʩʚʽʪʘ ʜʽʪʝʡ ʩʪʘʨʰʦʛʦ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʚʽʜʽʛʨʘʻ 

ʟʥʘʯʫʱʫ ʨʦʣʴ ʫ ʬʽʟʠʯʥʦʤʫ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʤʫ, ʧʩʠʭʦʣʦʛʽʯʥʦʤʫ, ʩʦʮʽʘʣʴʥʦʤʫ, ʘ 

ʦʪʞʝ ʛʘʨʤʦʥʽʡʥʦʤʫ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ [1]. 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 10 ʢʚʽʪʥʷ 2025, ˉ 15 

60 

ʅʠʟʢʘ ʚʯʝʥʠʭ, ʩʝʨʝʜ ʷʢʠʭ ʆ. ʇʠʩʘʨʯʫʢ, ɺ. ʏʘʡʢʘʪʘ, ʆ. ʏʠʢʫʨʦʚʘ, 
ʟʘʫʚʘʞʫʶʪʴ, ʱʦ ʥʝʬʦʨʤʘʣʴʥʘ ʦʩʚʽʪʘ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʫ ʜʽʪʝʡ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ 
ʧʽʟʥʘʚʘʣʴʥʦʾ ʩʬʝʨʠ, ʩʘʤʦʩʪʽʡʥʦʩʪʽ, ʽʥʽʮʽʘʪʠʚʥʦʩʪʽ, ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, 
ʢʨʝʘʪʠʚʥʦʩʪʽ, ʥʘʚʠʯʦʢ ʩʘʤʦʩʪʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ [3, ʩ. 120]. ʇʨʠ ʮʴʦʤʫ ʚʯʝʥʽ 
ʥʘʛʦʣʦʰʫʶʪʴ ʥʘ ʪʘʢʠʭ ʾʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ, ʷʢ ʛʥʫʯʢʽʩʪʴ ʪʘ ʽʥʢʣʶʟʠʚʥʽʩʪʴ. 

ɺʨʘʭʦʚʫʶʯʠ ʟʘʟʥʘʯʝʥʝ ʚʠʱʝ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʚ ʋʢʨʘʾʥʽ ʘʢʪʫʘʣʽʟʫʻʪʴʩʷ 
ʟʘʧʠʪ ʥʘ ʚʠʚʯʝʥʥʷ ʪʘ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʫʩʧʽʰʥʠʭ ʧʨʘʢʪʠʢ ʥʝʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ 
ʜʦʰʢʽʣʴʥʷʪ, ʟʦʢʨʝʤʘ ʜʽʪʝʡ ʩʪʘʨʰʦʛʦ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ. ɺʽʜʪʘʢ ʚʚʘʞʘʻʤʦ ʟʘ 
ʜʦʮʽʣʴʥʝ ʧʨʝʟʝʥʪʫʚʘʪʠ ʘʚʪʦʨʩʴʢʠʡ ʨʦʟʚʠʚʘʣʴʥʠʡ ʢʫʨʩ çʇʦʜʦʨʦʞ ʚ ʢʨʘʾʥʫ ʤʦʾʭ 
ʯʫʜʝʩè, ʷʢʠʡ ʘʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʻʪʴʩʷ ʫ ʧʨʠʚʘʪʥʦʤʫ ʮʝʥʪʨʽ ʨʦʟʚʠʪʢʫ ʜʽʪʝʡ 
çʊʘʣʘʥʪʽʢè ʤ. ʆʜʝʩʠ. 

ʈʦʟʚʠʚʘʣʴʥʠʡ ʢʫʨʩ çʇʦʜʦʨʦʞ ʚ ʢʨʘʾʥʫ ʤʦʾʭ ʯʫʜʝʩè ï çʮʝ ʽʥʪʝʛʨʦʚʘʥʘ 
ʦʩʚʽʪʥʷ ʧʨʦʛʨʘʤʘ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʢʦʫʯʠʥʛʦʚʦʤʫ, ʬʘʩʠʣʽʪʘʪʠʚʥʦʤʫ, ʽʛʨʦʚʦʤʫ, 
ʧʨʦʻʢʪʥʦʤʫ ʪʘ ʨʦʟʚʠʚʘʣʴʥʦʤʫ ʧʽʜʭʦʜʘʭ ʫ ʩʪʚʦʨʝʥʥʽ ʮʽʣʽʩʥʦʾ ʤʦʜʝʣʽ 
ʛʘʨʤʦʥʽʡʥʦʛʦ ʦʩʦʙʠʩʪʽʩʥʦʛʦ ʨʦʟʚʠʪʢʫ ʜʠʪʠʥʠ ʩʪʘʨʰʦʛʦ ʜʦʰʢʽʣʴʥʦʛʦ 
ʚʽʢʫè [2, ʩ. 16]. ʅʠʞʯʝ ʨʦʟʢʨʠʻʤʦ ʩʫʪʥʽʩʪʴ ʢʫʨʩʫ, ʟʚʝʨʪʘʶʯʠʩʴ ʜʦ ʡʦʛʦ 
ʤʝʪʦʜʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 1. 

 

ʈʠʩ. 1. ʄʝʪʦʜʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ ʘʚʪʦʨʩʴʢʦʛʦ ʨʦʟʚʠʚʘʣʴʥʦʛʦ ʢʫʨʩʫ ʜʣʷ ʜʽʪʝʡ ʩʪʘʨʰʦʛʦ 

ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ çʇʦʜʦʨʦʞ ʚ ʢʨʘʾʥʫ ʤʦʾ ʯʫʜʝʩè [2]  

ɿ ʤʝʪʦʶ ʬʦʨʤʫʚʘʥʥʷ ʫ ʜʽʪʝʡ ʩʪʘʨʰʦʛʦ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʚʥʫʪʨʽʰʥʽʭ ʦʧʦʨ 
ʞʠʪʪʻʚʦʾ ʩʪʽʡʢʦʩʪʽ ʪʘ ʷʢʦʩʪʝʡ, ʱʦ ʻ ʦʩʥʦʚʦʶ ʘʢʪʠʚʥʦʾ ʞʠʪʪʻʚʦʾ ʧʦʟʠʮʽʾ 
ʦʩʦʙʠʩʪʦʩʪʽ, ʦʩʥʦʚʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʫʨʩʫ çʇʦʜʦʨʦʞ ʚ ʢʨʘʾʥʫ 
ʤʦʾ ʯʫʜʝʩè ʻ ʪʘʢʽ: ʩʧʦʩʦʙʠ ʤʠʩʣʝʥʥʷ ʷʢ ʦʩʥʦʚʘ ʨʦʟʚʠʪʢʫ; ʛʨʘ ʷʢ ʦʩʥʦʚʥʠʡ ʤʝʪʦʜ 
ʥʘʚʯʘʥʥʷ; ʢʦʫʯʠʥʛ, ʬʘʩʠʣʽʪʘʮʽʷ ʪʘ ʨʝʬʣʝʢʩʽʷ; ʚʽʜʢʨʠʪʪʷ ʪʘ ʽʥʪʝʛʨʘʮʽʷ ʟʥʘʥʴ; 
ʧʨʦʻʢʪʥʘ ʜʽʷʣʴʥʽʩʪʴ ʪʘ ʩʧʽʚʪʚʦʨʯʽʩʪʴ; ʥʝʥʘʩʠʣʴʥʠʮʴʢʝ ʩʧʽʣʢʫʚʘʥʥʷ; ʬʦʨʤʫʚʘʥʥʷ 
ʟʚʠʯʦʢ ʫʩʚʽʜʦʤʣʝʥʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ [2, ʩ. 16]. 

ɿʤʽʩʪ ʢʫʨʩʫ ʦʭʦʧʣʶʻ 20 ʧʨʠʛʦʜ-ʤʽʥʽʧʨʦʻʢʪʽʚ, ʢʦʞʥʘ ʟ ʷʢʠʭ 
ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʩʪʫʧʥʽʩʪʶ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʪʘʢʠʭ ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ ʜʠʪʠʥʠ, 
ʷʢ ʢʦʛʥʽʪʠʚʥʠʡ ʽʥʪʝʣʝʢʪ, ʝʤʦʮʽʡʥʠʡ ʽʥʪʝʣʝʢʪ, ʩʦʮʽʘʣʴʥʠʡ ʽʥʪʝʣʝʢʪ, ʮʠʬʨʦʚʠʡ 
ʽʥʪʝʣʝʢʪ, ʣʽʜʝʨʩʪʚʘ, ʬʽʥʘʥʩʦʚʘ ʛʨʘʤʦʪʥʽʩʪʴ, ʝʢʦʩʪʠʣʴ ʞʠʪʪʷ [2, ʩ. 16], ʪʘ ʚʢʣʶʯʘʻ 
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ʽʥʪʝʨʘʢʪʠʚʥʽ ʽʛʨʦʚʽ ʟʘʚʜʘʥʥʷ, ʟʘʚʜʘʥʥʷ ʜʣʷ ʨʦʟʚʠʪʢʫ ʨʽʟʥʠʭ ʪʠʧʽʚ ʤʠʩʣʝʥʥʷ ʪʘ 
ʝʤʦʮʽʡ, ʨʫʭʣʠʚʽ ʚʧʨʘʚʠ ʪʘ ʪʽʣʝʩʥʽ ʧʨʘʢʪʠʢʠ, ʛʨʫʧʦʚʫ ʽ ʢʦʤʘʥʜʥʫ ʚʟʘʻʤʦʜʽʶ, 
ʧʨʦʤʽʞʥʫ ʽ ʧʽʜʩʫʤʢʦʚʫ ʨʝʬʣʝʢʩʽʶ, ʘ ʪʘʢʦʞ ʤʽʩʪʠʪʴ ʧʦʨʘʜʠ ʜʣʷ ʚʠʭʦʚʘʪʝʣʽʚ ʪʘ 
ʙʘʪʴʢʽʚ [2, ʩ. 16]. 

ʇʨʦʮʝʩʫʘʣʴʥʦ-ʟʤʽʩʪʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʢʫʨʩʫ, ʩʧʨʷʤʦʚʘʥʠʤʠ ʥʘ 
ʩʪʚʦʨʝʥʥʷ ʞʠʚʦʛʦ, ʜʠʥʘʤʽʯʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘʚʯʘʥʥʷ, ʚʠʭʦʚʘʥʥʷ ʪʘ 
ʨʦʟʚʠʪʢʫ ʜʽʪʝʡ ʩʪʘʨʰʦʛʦ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ, ʻ ʽʛʨʦʚʘ ʧʦʜʦʨʦʞ, ʢʦʫʯʠʥʛʦʚʠʡ ʧʽʜʭʽʜ 
ʚʽʜ EdCoach School, ʧʨʦʻʢʪʥʠʡ ʤʝʪʦʜ, ʨʦʣʴʦʚʽ ʪʘ ʽʥʪʝʛʨʘʣʴʥʽ ʽʛʨʠ, ʨʝʬʣʝʢʩʽʷ, 
ʤʦʜʝʣʴ ʙʘʣʘʥʩʫ ʯʦʪʠʨʴʦʭ ʩʬʝʨ ʞʠʪʪʷ (ʂʨʠʩʪʘʣ ʇʝʟʝʰʢʽʘʥʘ), ʥʝʥʘʩʠʣʴʥʠʮʴʢʝ 
ʩʧʽʣʢʫʚʘʥʥʷ (ʄʝʪʦʜ ʩʧʽʣʢʫʚʘʥʥʷ ʄʘʨʰʘʣʘ ʈʦʟʝʥʙʝʨʛʘ), ʘʢʮʝʥʪʫʘʮʽʷ ʥʘ ʨʽʟʥʠʭ 
ʪʠʧʘʭ ʤʠʩʣʝʥʥʷ, ʽʥʪʝʛʨʘʮʽʷ ʟʥʘʥʴ, ʬʘʩʠʣʽʪʘʮʽʡʥʠʡ ʧʽʜʭʽʜ ʽ ʢʦʤʘʥʜʥʘ ʚʟʘʻʤʦʜʽʷ, 
ʚʨʘʭʫʚʘʥʥʷ ʪʠʧʽʚ ʩʧʨʠʡʥʷʪʪʷ ʽʥʬʦʨʤʘʮʽʾ, ʬʦʨʤʫʚʘʥʥʷ ʟʚʠʯʦʢ, ʬʦʨʤʫʣʠ 
ʱʘʩʪʷ [2, ʩ. 16ï17]. 

ʇʦʪʝʥʮʽʡʥʠʤʠ ʨʦʟʚʠʚʘʣʴʥʠʤʠ ʜʦʩʷʛʥʝʥʥʷʤʠ ʢʫʨʩʫ ʻ ʩʬʦʨʤʦʚʘʥʽ ʽ 
ʨʦʟʚʠʥʫʪʽ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʪʘʨʰʦʛʦ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ ʪʘʢʽ 
ʦʩʦʙʠʩʪʽʩʥʽ ʷʢʦʩʪʽ ʜʽʪʝʡ, ʷʢ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, ʢʨʝʘʪʠʚʥʽʩʪʴ, ʩʘʤʦʩʪʽʡʥʽʩʪʴ, 
ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ, ʣʽʜʝʨʩʪʚʦ, ʝʤʦʮʽʡʥʽ, ʩʦʮʽʘʣʴʥʽ ʪʘ ʮʠʬʨʦʚʽ ʥʘʚʠʯʢʠ, ʥʘʚʠʯʢʠ 
ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ, ʧʽʜʧʨʠʻʤʣʠʚʽʩʪʴ ʪʘ ʝʢʦʣʦʛʽʯʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʩʝʙʝ, 
ʦʪʦʯʝʥʥʷ, ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʫ [2, ʩ. 16]. 

ʆʪʞʝ, ʧʨʝʟʝʥʪʦʚʘʥʠʡ ʘʚʪʦʨʩʴʢʠʡ ʨʦʟʚʠʚʘʣʴʥʠʡ ʢʫʨʩ çʇʦʜʦʨʦʞ ʚ ʢʨʘʾʥʫ 
ʤʦʾʭ ʯʫʜʝʩè, ʙʘʟʫʶʯʠʩʴ ʥʘ ʧʦʻʜʥʘʥʥʽ ʢʦʫʯʠʥʛʫ, ʬʘʩʠʣʽʪʘʮʽʾ, ʽʛʨʦʚʦʾ, ʧʨʦʻʢʪʥʦʾ, 
ʨʦʟʚʠʚʘʣʴʥʦʾ ʧʝʜʘʛʦʛʽʢʠ, ʟʘʙʝʟʧʝʯʫʻ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʮʽʣʽʩʥʠʡ ʧʽʜʭʽʜ ʜʦ 
ʥʘʚʯʘʥʥʷ, ʚʠʭʦʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʜʽʪʝʡ ʩʪʘʨʰʦʛʦ ʜʦʰʢʽʣʴʥʦʛʦ ʚʽʢʫ, ʩʪʚʦʨʶʻ 
ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʫ ʷʢʦʤʫ ʜʽʪʠ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʨʦʩʪʘʪʠ ʫʩʚʽʜʦʤʣʝʥʠʤʠ, 
ʩʘʤʦʟʘʨʘʜʥʠʤʠ ʪʘ ʧʨʦʘʢʪʠʚʥʠʤʠ. 
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ʪʝʦʨʝʪʠʯʥʠʤʠ ʟʥʘʥʥʷʤʠ, ʘ ʡ ʧʝʨʝʜʙʘʯʘʻ ʚʤʽʥʥʷ ʨʦʟʚô̫ ʟʫʚʘʪʠ ʟʘʜʘʯʽ, ʱʦ ʪʽʩʥʦ 

ʧʝʨʝʧʣʽʪʘʶʪʴʩʷ ʟ ʬʽʟʠʯʥʠʤʠ ʜʦʩʣʽʜʘʤʠ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʤʠ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʘʜʘʯʽ ʚ ʰʢʽʣʴʥʦʤʫ ʢʫʨʩʽ ʬʽʟʠʢʠ ʜʦʧʦʤʘʛʘʶʪʴ ʫʯʥʷʤ 

ʛʣʠʙʰʝ ʟʨʦʟʫʤʽʪʠ ʟʘʢʦʥʠ ʧʨʠʨʦʜʠ, ʨʦʟʚʠʚʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʾʭ ʘʥʘʣʽʪʠʯʥʝ 

ʤʠʩʣʝʥʥʷ, ʧʦʢʨʘʱʫʶʯʠ ʟʥʘʥʥʷ ʬʦʨʤʫʣ ʪʘ ʥʘʚʠʯʢʠ ʨʦʙʦʪʠ ʟ ʦʙʣʘʜʥʘʥʥʷʤ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʨʽʟʥʠʭ ʷʚʠʱ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʽ ʧʨʘʚʠʣʴʥʦ 

ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʜʘʯ ʩʪʠʤʫʣʶʻ ʽʥʪʝʨʝʩ ʫʯʥʽʚ ʜʦ ʚʠʚʯʝʥʥʷ ʥʘʫʢʠ ʪʘ ʨʦʙʠʪʴ 

ʥʘʚʯʘʥʥʷ ʮʽʢʘʚʠʤ ʪʘ ʟʘʭʦʧʣʠʚʠʤ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʱʝ ʬʦʨʤʫʻ ʚʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ ʫ 

ʢʦʤʘʥʜʽ, ʨʦʟʚʠʚʘʪʠ ʪʚʦʨʯʝ ʪʘ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʄʝʪʦʶ ʻ ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʯʥʽ ʦʩʥʦʚʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʘʜʘʯ ʟ ʬʽʟʠʢʠ ʪʘ ʦʙˇʨʫʥʪʫʚʘʪʠ ʾʭ ʚʧʣʠʚ ʥʘ 

ʨʦʟʚʠʪʦʢ ʪʘ ʘʢʪʠʚʽʟʘʮʽʶ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ. 

ɺʘʞʣʠʚʘ ʫʚʘʛʘ ʧʨʠ ʚʠʚʯʝʥʥʽ ʬʽʟʠʢʠ ʫ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʘʭ ʧʨʠʜʽʣʷʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʶ ʚ ʫʯʥʽʚ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ 

ʚʤʽʥʥʷ. ʎʝ ʚʤʽʥʥʷ ʬʦʨʤʫʻʪʴʩʷ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʥʘʧʨʠʢʣʘʜ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʧʦʩʝʨʝʞʝʥʴ, ʥʝʚʝʣʠʢʠʭ ʜʦʩʣʽʜʽʚ, ʜʝʤʦʥʩʪʨʘʮʽʡʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, 

ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ, ʧʨʦʻʢʪʽʚ [1, ʩ. 71ï72]. 

ʇʽʜʭʽʜ ʜʦ ʨʦʟʚô̫ ʟʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʘʜʘʯ ʫ ʚʯʠʪʝʣʽʚ ʤʦʞʝ ʙʫʪʠ 

ʨʽʟʥʠʡ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʨʽʟʥʠʭ ʮʽʣʝʡ ʽ ʢʦʞʝʥ ʟ ʥʠʭ ʤʦʞʝ ʙʫʪʠ ʧʦ-ʩʚʦʻʤʫ 

ʧʨʘʚʠʣʴʥʠʡ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʬʽʟʠʯʥʠʭ ʚʝʣʠʯʠʥ, ʚʠʚʝʜʝʥʥʷ ʘʙʦ 

ʧʝʨʝʚʽʨʢʠ ʟʘʢʦʥʫ ʯʠ ʬʦʨʤʫʣʠ, ʨʦʙʦʪʠ ʟ ʣʘʙʦʨʘʪʦʨʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ [1, ʩ. 71]. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʚʤʽʥʥʷ, ʷʢʝ ʫʯʥʽ ʦʪʨʠʤʫʶʪʴ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʚô̫ ʟʫʚʘʥʥʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʘʜʘʯ ʥʘʚʯʘʻ ʾʭ ʩʧʦʩʪʝʨʽʛʘʪʠ, ʧʨʠʜʫʤʫʚʘʪʠ ʧʣʘʥ 

ʝʢʩʧʝʨʠʤʝʥʪʫ, ʧʽʜʛʦʪʦʚʣʶʚʘʪʠ ʜʘʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ, ʚʠʤʽʨʶʚʘʪʠ ʨʽʟʥʽ ʬʽʟʠʯʥʽ 

ʚʝʣʠʯʠʥʠ ʽ ʟʘʧʘʤô̫ ʪʦʚʫʚʘʪʠ ʾʭ ʦʜʠʥʠʮʽ ʚʠʤʽʨʶʚʘʥʥʷ, ʧʨʘʚʠʣʴʥʦ ʧʽʜʙʠʨʘʪʠ 

ʧʨʠʣʘʜʠ ʽ ʚʤʽʪʠ ʥʠʤʠ ʢʦʨʠʩʪʫʚʘʪʠʩʴ, ʘʥʘʣʽʟʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ 

ʝʢʩʧʝʨʠʤʝʥʪʫ [1, ʩ. 72]. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʘʜʘʯʽ ʷʢ ʨʽʟʥʦʚʠʜ ʬʽʟʠʯʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʜʦʧʦʤʘʛʘʶʪʴ ʚʠʚʯʘʪʠ ʬʽʟʠʢʫ ʥʘ ʷʢʽʩʥʦʤʫ ʽ ʢʽʣʴʢʽʩʥʦʤʫ ʨʽʚʥʽ. ʄʠ ʤʦʞʝʤʦ 

ʚʚʘʞʘʪʠ ʟʘʜʘʯʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʶ, ʷʢʱʦ ʚ ʥʽʡ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ʦʪʨʠʤʫʻʪʴʩʷ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʱʦ ʧʨʦʚʦʜʠʪʴ ʫʯʝʥʴ, ʽ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʘʥʠʤʠ ʬʦʨʤʫʣʘʤʠ ʽ ʟʘʢʦʥʘʤʠ ʬʽʟʠʢʠ [1, ʩ. 71]. 

ʅʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʫʨʦʢʘʭ ʬʽʟʠʢʠ ʻ ʮʽʢʘʚʽʰʠʤʠ, ʷʢʱʦ ʫʯʥʽ ʤʦʞʫʪʴ 

ʩʘʤʦʩʪʽʡʥʦ ʚʠʚʝʩʪʠ ʬʦʨʤʫʣʫ ʯʠ ʟʘʢʦʥ, ʧʝʨʝʚʽʨʠʪʠ ʷʢʝʩʴ ʪʚʝʨʜʞʝʥʥʷ, ʧʨʠʜʫʤʘʪʠ 

ʽ ʨʝʘʣʽʟʫʚʘʪʠ ʟʘʧʣʘʥʦʚʘʥʠʡ ʘʙʦ ʩʚʽʡ ʧʨʠʜʫʤʘʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ. ʊʘʢʝ ʟʘʣʫʯʝʥʥʷ 

ʫʯʥʽʚ ʜʦ ʚʠʢʦʥʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʘʜʘʯ ʧʦʢʨʘʱʫʻ ʨʦʟʚʠʪʦʢ ʾʭ 

ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʻ ʜʦʚʦʣʽ ʩʢʣʘʜʥʦʶ. ʊʘʢʠʤʠ 

ʥʘʚʠʯʢʘʤʠ ʻ ʚʤʽʥʥʷ ʢʦʨʠʩʪʫʚʘʪʠʩʴ ʬʦʨʤʫʣʘʤʠ, ʚʠʟʥʘʯʘʪʠ ʬʽʟʠʯʥʽ ʚʝʣʠʯʠʥʠ ʽ 

ʦʜʠʥʠʮʽ ʚʠʤʽʨʶʚʘʥʥʷ, ʧʨʘʮʶʚʘʪʠ ʟ ʣʘʙʦʨʘʪʦʨʥʠʤʠ ʧʨʠʣʘʜʘʤʠ ʽ, ʟʚʠʯʘʡʥʦ, 

ʟʜʽʡʩʥʶʚʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ [2, ʩ. 36]. 

ɺʠʢʦʥʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʘʜʘʯ ʜʦʟʚʦʣʷʻ ʧʝʨʝʢʦʥʘʪʠʩʴ ʫ 

ʥʘʩʪʫʧʥʦʤʫ: 

1. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʘʜʘʯʽ ʜʘʶʪʴ ʟʤʦʛʫ ʟʥʘʭʦʜʠʪʠ ʨʽʰʝʥʥʷ ʫ 

ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʠʭ ʩʠʪʫʘʮʽʷʭ, ʷʢʽ ʤʦʞʫʪʴ ʪʨʘʧʣʷʪʠʩʴ ʫ ʞʠʪʪʽ. 
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2. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʘʜʘʯʽ ʧʦʢʨʘʱʫʶʪʴ ʜʦʩʣʽʜʥʠʮʴʢʽ ʥʘʚʠʯʢʘʤʠ, ʪʘʢʽ ʷʢ 

ʘʥʘʣʽʟ, ʩʘʤʦʘʥʘʣʽʟ, ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ. 

3. ʈʦʟʚô̫ ʟʫʚʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʘʜʘʯ ʜʦʟʚʦʣʷʻ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʽ 

ʟʘʧʘʤô̫ ʪʘʪʠ ʪʝʦʨʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ. 

4. ɿʥʘʥʥʷ ʽ ʚʤʽʥʥʷ, ʷʢʽ ʫʯʝʥʴ ʦʪʨʠʤʫʻ ʚ ʧʨʦʮʝʩʽ ʨʦʟʚô̫ ʟʫʚʘʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʘʜʘʯ, ʢʨʘʱʝ ʟʘʧʘʤô̫ ʪʦʚʫʶʪʴʩʷ, ʘʥʽʞ ʧʨʦʩʪʝ ʚʠʚʯʝʥʥʷ 

ʬʦʨʤʫʣ ʽ ʪʝʦʨʽʡ [4, ʩ. 133]. 

ʂʦʞʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʟʘʜʘʯʘ ʤʘʻ:  

ï ʪʝʦʨʝʪʠʯʥʫ ʯʘʩʪʠʥʫ, ʱʦ ʚʢʣʶʯʘʻ ʚʠʚʝʜʝʥʥʷ ʦʩʥʦʚʥʦʾ ʬʦʨʤʫʣʠ ʯʠ ʟʘʢʦʥʫ 

ʘʙʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʞʝ ʚʽʜʦʤʠʭ ʬʦʨʤʫʣ ʽ ʟʘʢʦʥʽʚ;  

ï ʧʨʘʢʪʠʯʥʫ ʯʘʩʪʠʥʫ, ʱʦ ʚʢʣʶʯʘʻ ʩʘʤʝ ʣʘʙʦʨʘʪʦʨʥʝ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʬʽʢʩʫʚʘʥʥʷ ʚʠʤʽʨʶʚʘʥʴ ʧʦʪʨʽʙʥʠʭ ʬʽʟʠʯʥʠʭ ʚʝʣʠʯʠʥ ʽ ʤʘʪʝʤʘʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ. 

ɺʘʞʣʠʚʦ, ʱʦ ʧʝʨʝʜ ʚʠʢʦʥʘʥʥʷʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʟʘʜʘʯʽ ʫʯʥʽ 

ʦʟʥʘʡʦʤʣʶʶʪʴʩʷ ʟ ʦʙʣʘʜʥʘʥʥʷʤ, ʷʢʽ ʙʫʜʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ, ʘʙʦ ʩʘʤʦʩʪʽʡʥʦ 

ʚʠʟʥʘʯʘʶʪʴ, ʷʢʝ ʦʙʣʘʜʥʘʥʥʷ ʾʤ ʧʦʪʨʽʙʥʦ ʜʣʷ ʜʘʥʦʾ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ 

ʟʘʜʘʯʽ [5, ʩ. 234]. 

ʅʘ ʧʨʠʢʣʘʜʽ ʨʦʟʜʽʣʫ çʄʝʭʘʥʽʢʘè ʫ 7 ʢʣʘʩʽ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʪʘʢʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʘʜʘʯʽ: 

1. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ ʛʫʩʪʠʥ ʨʽʟʥʠʭ ʨʝʯʦʚʠʥ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʘʛ. 

ɺʠʚʝʜʝʥʥʷ ʬʦʨʤʫʣʠ ʛʫʩʪʠʥʠ. 

2. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʧʨʫʞʥʦʩʪʽ ʧʨʫʞʠʥʠ ʧʨʠ 

ʧʨʫʞʥʽʡ ʜʝʬʦʨʤʘʮʽʾ ʨʦʟʪʷʛʫ. ɺʠʚʝʜʝʥʥʷ ʟʘʢʦʥʫ ɻʫʢʘ. 

3. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʪʝʨʪʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʽʣʘ, 

ʱʦ ʚʽʣʴʥʦ ʢʦʚʟʘʻ ʧʦ ʧʦʚʝʨʭʥʽ. ɺʠʚʝʜʝʥʥʷ ʟʘʢʦʥʫ ɸʤʦʥʪʦʥʘ-ʂʫʣʦʥʘ. 

4. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ ʛʫʩʪʠʥʠ ʨʦʟʯʠʥʫ ʩʦʣʽ ʧʨʠ ʚʠʚʯʝʥʽ 

ʛʽʜʨʦʩʪʘʪʠʯʥʦʛʦ ʪʠʩʢʫ. 

5. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʥʦʰʝʥʥʷ ʨʦʙʦʪʠ ʜʦ ʯʘʩʫ ʚʠʢʦʥʘʥʥʷ. 

6. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ ʤʦʤʝʥʪʫ ʩʠʣʠ. ɺʠʚʝʜʝʥʥʷ ʫʤʦʚʠ 

ʨʽʚʥʦʚʘʛʠ ʚʘʞʝʣʷ. 

7. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʢʦʨʠʩʥʦʾ ʜʽʾ ʨʝʘʣʴʥʦʛʦ 

ʤʝʭʘʥʽʟʤʫ ʧʨʠ ʚʠʚʯʝʥʥʽ ʨʫʭʦʤʠʭ ʙʣʦʢʽʚ. 

8. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʽʦʜʫ ʦʙʝʨʪʘʥʥʷ ʪʚʝʨʜʦʛʦ ʪʽʣʘ ʥʘʚʢʦʣʦ 

ʥʝʨʫʭʦʚʦʾ ʦʩʽ. 

9. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʽʦʜʫ ʢʦʣʠʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʪʘ 

ʧʨʫʞʠʥʥʦʛʦ ʤʘʷʪʥʠʢʽʚ. 

10. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ ʧʦʚʥʦʾ ʤʝʭʘʥʽʯʥʦʾ ʝʥʝʨʛʽʾ. ɿʘʢʦʥ 

ʟʙʝʨʝʞʝʥʥʷ ʤʝʭʘʥʽʯʥʦʾ ʝʥʝʨʛʽʾ. 

ɯʥʪʝʨʝʩ ʜʦ ʪʘʢʠʭ ʟʘʜʘʯ ʟʫʤʦʚʣʝʥʠʡ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʾʭ ʪʚʦʨʯʠʤ 

ʧʦʪʝʥʮʽʘʣʦʤ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʘʜʘʯ ʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʽ ʾʭ ʪʝʭʥʦʣʦʛʽʯʥʽʩʪʶ, ʽ 

ʥʝʚʠʙʘʛʣʠʚʽʩʪʶ ʫ ʚʠʙʦʨʽ ʦʙʣʘʜʥʘʥʥʷ, ʤʦʞʣʠʚʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝ ʪʽʣʴʢʠ ʥʘ 

ʫʨʦʢʘʭ ʨʽʟʥʠʭ ʪʠʧʽʚ, ʘʣʝ ʡ ʥʘ ʬʘʢʫʣʴʪʘʪʠʚʥʠʭ ʟʘʥʷʪʪʷʭ, ʧʦʟʘʢʣʘʩʥʠʭ ʟʘʭʦʜʘʭ, 

ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʨʦʙʦʪʠ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ [3]. 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 10 ʢʚʽʪʥʷ 2025, ˉ 15 
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ɺʘʞʣʠʚʦ ʨʦʟʫʤʽʪʠ, ʱʦ ʫʩʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʘʜʘʯʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʮʽʢʘʚʽ 

ʫʯʥʷʤ ʟʘ ʟʤʽʩʪʦʤ ʽ ʤʝʪʦʜʦʤ ʨʦʟʚô̫ ʟʘʥʥʷ, ʽ ʤʘʶʪʴ ʜʦʧʦʤʦʛʪʠ ʧʝʨʝʜʙʘʯʠʪʠ ʘʙʦ 

ʚʽʜʢʨʠʪʠ ʷʚʠʱʘ ʧʨʠʨʦʜʠ ʘʙʦ ʚʣʘʩʪʠʚʦʩʪʽ ʬʽʟʠʯʥʠʭ ʪʽʣ. ʊʘʢʦʞ ʚʦʥʠ ʤʘʶʪʴ ʙʫʪʠ 

ʨʝʘʣʴʥʠʤʠ ʫ ʚʠʢʦʥʘʥʥʽ, ʘʜʞʝ ʥʝʮʽʢʘʚʽ ʽ ʥʝʧʦʩʠʣʴʥʽ ʟʘʜʘʯʽ ʚʠʢʣʠʢʘʪʠʤʫʩʴ 

ʨʦʟʯʘʨʫʚʘʥʥʷ ʽ ʥʝʙʘʞʘʥʥʷ ʜʘʣʽ ʚʠʚʯʘʪʠ ʧʨʝʜʤʝʪ [5, ʩ. 234ï235]. 

ɺʠʩʥʦʚʢʠ. ʇʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʫ ʰʢʽʣʴʥʦʤʫ ʢʫʨʩʽ ʬʽʟʠʢʠ 

ʨʦʟʚʠʚʘʶʪʴ ʫ ʫʯʥʽʚ ʥʝ ʣʠʰʝ ʪʝʦʨʝʪʠʯʥʽ ʽ ʧʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ ʡ ʟʥʘʥʥʷ, ʘ ʡ 

ʥʘʚʠʯʢʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʌʦʨʤʫʻ ʢʨʘʱʝ ʟʘʧʘʤô̫ ʪʦʚʫʚʘʥʥʷ ʬʽʟʠʯʥʠʭ ʟʘʢʦʥʽʚ 

ʪʘ ʨʦʟʚʠʪʦʢ ʫ ʫʯʥʽʚ ʥʘʚʠʯʦʢ ʘʥʘʣʽʟʫ, ʩʘʤʦʘʥʘʣʽʟʫ ʪʘ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ. 

ɽʢʩʧʝʨʠʤʝʥʪʠ, ʚʠʢʦʥʘʥʽ ʫʯʥʷʤʠ, ʜʘʶʪʴ ʟʤʦʛʫ ʾʤ ʧʦʙʘʯʠʪʠ ʽ ʟʨʦʟʫʤʽʪʠ 

ʨʽʟʥʠʮʶ ʤʽʞ ʨʽʟʥʠʤʠ ʬʽʟʠʯʥʠʤʠ ʷʚʠʱʘʤʠ , ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʩʧʨʠʷʻ ʢʨʘʱʦʤʫ 

ʟʘʧʘʤô̫ ʪʦʚʫʚʘʥʥʶ ʪʘ ʟʘʩʚʦʻʥʥʶ ʜʘʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʚʠʢʣʠʚʘʻ ʙʽʣʴʰʝ 

ʟʘʮʽʢʘʚʣʝʥʥʷ ʫ ʚʠʚʯʝʥʥʽ ʧʨʝʜʤʝʪʫ. 
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ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 
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ʊʨʘʜʠʮʽʡʥʽ ʧʽʜʭʦʜʠ ʜʦ ʶʨʠʜʠʯʥʦʾ ʦʩʚʽʪʠ, ʦʨʽʻʥʪʦʚʘʥʽ ʧʝʨʝʚʘʞʥʦ ʥʘ 

ʟʘʩʚʦʻʥʥʷ ʥʦʨʤʘʪʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʚʠʷʚʣʷʶʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʝʬʝʢʪʠʚʥʠʤʠ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʣʦʛʽʢʦ-ʧʨʘʚʦʚʦʛʦ ʤʠʩʣʝʥʥʷ ʤʘʡʙʫʪʥʽʭ ʧʨʘʚʥʠʢʽʚ. ʉʪʫʜʝʥʪʠ ʯʘʩʪʦ 

ʜʝʤʦʥʩʪʨʫʶʪʴ ʪʨʫʜʥʦʱʽ ʚ ʘʥʘʣʽʟʽ ʩʢʣʘʜʥʠʭ ʧʨʘʚʦʚʠʭ ʩʠʪʫʘʮʽʡ, ʚʩʪʘʥʦʚʣʝʥʥʽ 

ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚô̫ ʟʢʽʚ ʤʽʞ ʶʨʠʜʠʯʥʠʤʠ ʬʘʢʪʘʤʠ ʪʘ ʧʦʙʫʜʦʚʽ ʣʦʛʽʯʥʦ 

ʫʟʛʦʜʞʝʥʠʭ ʧʨʘʚʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʎʝ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʰʫʢʫ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 
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ʨʦʟʚʠʪʦʢ ʣʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʩʪʫʜʝʥʪʽʚ-ʧʨʘʚʥʠʢʽʚ. ɯʥʪʝʨʘʢʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʥʘʚʯʘʥʥʷ, ʷʢʽ ʧʦʣʷʛʘʶʪʴ ʚ ʘʢʪʠʚʥʽʡ ʚʟʘʻʤʦʜʽʾ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘ 

ʤʦʜʝʣʶʚʘʥʥʷ ʨʝʘʣʴʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʚʽʜʢʨʠʚʘʶʪʴ ʥʦʚʽ ʧʝʨʩʧʝʢʪʠʚʠ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʣʦʛʽʢʦ-ʧʨʘʚʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʤʘʡʙʫʪʥʽʭ ʶʨʠʩʪʽʚ. ɺʦʥʠ 

ʜʦʟʚʦʣʷʶʪʴ ʧʦʜʦʣʘʪʠ ʨʦʟʨʠʚ ʤʽʞ ʪʝʦʨʝʪʠʯʥʠʤʠ ʟʥʘʥʥʷʤʠ ʪʘ ʧʨʘʢʪʠʯʥʠʤʠ 

ʥʘʚʠʯʢʘʤʠ, ʩʪʚʦʨʶʶʪʴ ʫʤʦʚʠ ʜʣʷ ʘʢʪʠʚʥʦʛʦ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʟʥʘʥʴ ʪʘ ʨʦʟʚʠʪʢʫ 

ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ. ɺʦʜʥʦʯʘʩ, ʝʬʝʢʪʠʚʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʨʦʮʝʩ ʧʽʜʛʦʪʦʚʢʠ ʧʨʘʚʥʠʢʽʚ ʧʦʪʨʝʙʫʻ ˇʨʫʥʪʦʚʥʦʛʦ ʥʘʫʢʦʚʦ-

ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʚʨʘʭʦʚʫʻ ʷʢ ʩʧʝʮʠʬʽʢʫ ʶʨʠʜʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʪʘʢ ʽ ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʣʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ. 

ʖʨʠʜʠʯʥʝ ʤʠʩʣʝʥʥʷ ʻ ʦʩʦʙʣʠʚʠʤ ʨʽʟʥʦʚʠʜʦʤ ʧʨʦʬʝʩʽʡʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʧʝʮʠʬʽʯʥʠʤʠ ʨʠʩʘʤʠ ʪʘ ʩʪʨʫʢʪʫʨʦʶ, ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʚʠʧʣʠʚʘʶʪʴ ʽʟ ʭʘʨʘʢʪʝʨʫ ʧʨʘʚʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ [1]. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ ʚʠʜʽʚ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʶʨʠʜʠʯʥʝ ʤʠʩʣʝʥʥʷ ʦʧʝʨʫʻ ʢʘʪʝʛʦʨʽʷʤʠ ʧʨʘʚʘ ʪʘ 

ʶʨʠʜʠʯʥʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ, ʱʦ ʧʦʪʨʝʙʫʻ ʦʩʦʙʣʠʚʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ 

ʨʦʟʫʤʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʉʧʝʮʠʬʽʢʘ ʶʨʠʜʠʯʥʦʾ ʣʦʛʽʢʠ ʧʦʣʷʛʘʻ ʧʝʨʝʜʫʩʽʤ ʫ 

ʥʝʨʦʟʨʠʚʥʦʤʫ ʟʚô̫ ʟʢʫ ʤʽʞ ʬʦʨʤʘʣʴʥʦ-ʣʦʛʽʯʥʠʤʠ ʦʧʝʨʘʮʽʷʤʠ ʪʘ 

ʧʨʘʚʦʟʘʩʪʦʩʦʚʥʦʶ ʧʨʘʢʪʠʢʦʶ. ʖʨʠʩʪ ʱʦʜʥʷ ʩʪʠʢʘʻʪʴʩʷ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʘʥʘʣʽʟʫ 

ʬʘʢʪʠʯʥʠʭ ʦʙʩʪʘʚʠʥ ʩʧʨʘʚʠ ʯʝʨʝʟ ʧʨʠʟʤʫ ʥʦʨʤ ʧʨʘʚʘ, ʱʦ ʚʠʤʘʛʘʻ ʦʜʥʦʯʘʩʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ. ɼʝʜʫʢʪʠʚʥʝ ʤʠʩʣʝʥʥʷ ʜʦʟʚʦʣʷʻ ʶʨʠʩʪʫ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʘʛʘʣʴʥʽ ʥʦʨʤʠ ʧʨʘʚʘ ʜʦ ʢʦʥʢʨʝʪʥʠʭ ʞʠʪʪʻʚʠʭ ʩʠʪʫʘʮʽʡ, 

ʽʥʜʫʢʪʠʚʥʝ ï ʫʟʘʛʘʣʴʥʶʚʘʪʠ ʦʢʨʝʤʽ ʧʨʘʚʦʚʽ ʷʚʠʱʘ ʜʣʷ ʬʦʨʤʫʣʶʚʘʥʥʷ ʟʘʛʘʣʴʥʠʭ 

ʚʠʩʥʦʚʢʽʚ, ʘʙʜʫʢʪʠʚʥʝ ï ʬʦʨʤʫʣʶʚʘʪʠ ʛʽʧʦʪʝʟʠ ʱʦʜʦ ʦʙʩʪʘʚʠʥ ʩʧʨʘʚʠ ʥʘ ʦʩʥʦʚʽ 

ʥʘʷʚʥʠʭ ʬʘʢʪʽʚ. 

ɺʘʞʣʠʚʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʶʨʠʜʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʻ ʡʦʛʦ ʬʦʨʤʘʣʽʟʦʚʘʥʠʡ 

ʭʘʨʘʢʪʝʨ. ʇʨʘʚʥʠʯʘ ʜʽʷʣʴʥʽʩʪʴ ʧʝʨʝʜʙʘʯʘʻ ʯʽʪʢʝ ʜʦʪʨʠʤʘʥʥʷ ʧʨʦʮʝʜʫʨ, 

ʚʩʪʘʥʦʚʣʝʥʠʭ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ, ʱʦ ʧʦʪʨʝʙʫʻ ʚʤʽʥʥʷ ʙʫʜʫʚʘʪʠ ʩʪʨʫʢʪʫʨʦʚʘʥʽ 

ʣʦʛʽʯʥʽ ʢʦʥʩʪʨʫʢʮʽʾ. ɺʦʜʥʦʯʘʩ, ʬʦʨʤʘʣʽʟʤ ʶʨʠʜʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʥʝ ʦʟʥʘʯʘʻ 

ʡʦʛʦ ʚʽʜʽʨʚʘʥʦʩʪʽ ʚʽʜ ʨʝʘʣʴʥʠʭ ʩʫʩʧʽʣʴʥʠʭ ʚʽʜʥʦʩʠʥ. ʅʘʚʧʘʢʠ, ʶʨʠʜʠʯʥʘ ʣʦʛʽʢʘ 

ʦʙʫʤʦʚʣʶʻ ʧʦʩʪʽʡʥʝ ʩʧʽʚʚʽʜʥʝʩʝʥʥʷ ʘʙʩʪʨʘʢʪʥʠʭ ʧʨʘʚʦʚʠʭ ʥʦʨʤ ʽʟ ʢʦʥʢʨʝʪʥʠʤʠ 

ʞʠʪʪʻʚʠʤʠ ʩʠʪʫʘʮʽʷʤʠ, ʱʦ ʚʠʤʘʛʘʻ ʨʦʟʚʠʥʝʥʦʛʦ ʧʨʘʢʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ. 

ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʻ ʜʽʘʣʝʢʪʠʯʥʠʡ ʭʘʨʘʢʪʝʨ ʶʨʠʜʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ. 

ʌʘʭʽʚʝʮʴ ʫ ʛʘʣʫʟʽ ʧʨʘʚʘ ʤʘʻ ʚʤʽʪʠ ʨʦʟʛʣʷʜʘʪʠ ʧʨʘʚʦʚʽ ʷʚʠʱʘ ʚ ʾʭʥʴʦʤʫ 

ʚʟʘʻʤʦʟʚô̫ ʟʢʫ ʪʘ ʨʦʟʚʠʪʢʫ, ʘʥʘʣʽʟʫʚʘʪʠ ʩʫʧʝʨʝʯʥʦʩʪʽ ʤʽʞ ʨʽʟʥʠʤʠ ʧʨʘʚʦʚʠʤʠ 

ʥʦʨʤʘʤʠ ʪʘ ʟʥʘʭʦʜʠʪʠ ʰʣʷʭʠ ʾʭ ʧʦʜʦʣʘʥʥʷ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʟʜʘʪʥʦʩʪʽ ʜʦ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ, ʢʨʠʪʠʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʧʨʘʚʦʚʠʭ ʧʦʟʠʮʽʡ ʪʘ 

ʘʨʛʫʤʝʥʪʘʮʽʾ ʚʣʘʩʥʠʭ ʚʠʩʥʦʚʢʽʚ. 

ʉʫʯʘʩʥʘ ʶʨʠʜʠʯʥʘ ʦʩʚʽʪʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʤʫ ʧʽʜʭʦʜʽ, ʱʦ 

ʧʦʣʷʛʘʻ ʫ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʥʘʚʯʘʥʥʷ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʧʨʘʚʦʚʽʡ ʩʬʝʨʽ. 

ʃʦʛʽʢʦ-ʧʨʘʚʦʚʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʧʦʩʽʜʘʶʪʴ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʚ ʩʠʩʪʝʤʽ ʧʨʦʬʝʩʽʡʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʶʨʠʩʪʘ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʚʠʟʥʘʯʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʬʘʭʽʚʮʷ ʜʦ 

ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʚʜʘʥʴ ʥʘ ʦʩʥʦʚʽ ʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ 

ʧʨʘʚʦʚʠʭ ʩʠʪʫʘʮʽʡ. ɼʦ ʢʣʶʯʦʚʠʭ ʣʦʛʽʢʦ-ʧʨʘʚʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʥʘʣʝʞʠʪʴ 
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ʥʘʩʘʤʧʝʨʝʜ ʟʜʘʪʥʽʩʪʴ ʜʦ ʧʨʘʚʦʚʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ, ʪʦʙʪʦ ʚʤʽʥʥʷ ʩʧʽʚʚʽʜʥʝʩʪʠ 

ʬʘʢʪʠʯʥʽ ʦʙʩʪʘʚʠʥʠ ʩʧʨʘʚʠ ʟ ʚʽʜʧʦʚʽʜʥʦʶ ʧʨʘʚʦʚʦʶ ʥʦʨʤʦʶ [2]. ʎʷ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʦʟʚʠʥʝʥʦʤʫ ʣʦʛʽʯʥʦʤʫ ʤʠʩʣʝʥʥʽ, ʷʢʝ ʜʦʟʚʦʣʷʻ 

ʚʠʦʢʨʝʤʣʶʚʘʪʠ ʶʨʠʜʠʯʥʦ ʟʥʘʯʫʱʽ ʬʘʢʪʠ, ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʽ 

ʟʚô̫ ʟʢʠ ʤʽʞ ʥʠʤʠ ʪʘ ʦʙˇʨʫʥʪʦʚʫʚʘʪʠ ʾʭ ʧʨʘʚʦʚʫ ʦʮʽʥʢʫ. 

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʦʶ ʻ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʶʨʠʜʠʯʥʦʾ ʘʨʛʫʤʝʥʪʘʮʽʾ, ʷʢʘ ʧʦʣʷʛʘʻ 

ʫ ʟʜʘʪʥʦʩʪʽ ʣʦʛʽʯʥʦ ʦʙˇʨʫʥʪʦʚʫʚʘʪʠ ʧʨʘʚʦʚʫ ʧʦʟʠʮʽʶ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʥʦʨʤʘʪʠʚʥʽ 

ʧʨʠʧʠʩʠ ʪʘ ʜʦʢʪʨʠʥʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷ. ʈʦʟʚʠʥʝʥʝ ʣʦʛʽʯʥʝ ʤʠʩʣʝʥʥʷ ʜʦʟʚʦʣʷʻ 

ʶʨʠʩʪʫ ʙʫʜʫʚʘʪʠ ʧʝʨʝʢʦʥʣʠʚʽ ʘʨʛʫʤʝʥʪʘʪʠʚʥʽ ʢʦʥʩʪʨʫʢʮʽʾ, ʚʠʷʚʣʷʪʠ ʩʣʘʙʢʽ 

ʤʽʩʮʷ ʚ ʘʨʛʫʤʝʥʪʘʮʽʾ ʦʧʦʥʝʥʪʽʚ ʪʘ ʝʬʝʢʪʠʚʥʦ ʩʧʨʦʩʪʦʚʫʚʘʪʠ ʾʭʥʽ ʜʦʚʦʜʠ. 

ʂʦʤʧʝʪʝʥʪʥʽʩʪʴ ʧʨʘʚʦʚʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʪʘʢʦʞ ʙʘʟʫʻʪʴʩʷ ʥʘ ʣʦʛʽʯʥʦʤʫ ʤʠʩʣʝʥʥʽ, 

ʦʩʢʽʣʴʢʠ ʪʣʫʤʘʯʝʥʥʷ ʧʨʘʚʦʚʠʭ ʥʦʨʤ ʚʠʤʘʛʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʣʦʛʽʯʥʠʭ 

ʧʨʠʡʦʤʽʚ ʪʘ ʤʝʪʦʜʽʚ. ʖʨʠʩʪ ʤʘʻ ʚʤʽʪʠ ʘʥʘʣʽʟʫʚʘʪʠ ʟʤʽʩʪ ʧʨʘʚʦʚʦʾ ʥʦʨʤʠ, 

ʚʠʷʚʣʷʪʠ ʾʾ ʩʠʩʪʝʤʥʽ ʟʚô̫ ʟʢʠ ʟ ʽʥʰʠʤʠ ʥʦʨʤʘʤʠ, ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʣʦʛʽʯʥʽ ʥʘʩʣʽʜʢʠ 

ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʾʾ ʪʣʫʤʘʯʝʥʥʷ. 

ʌʦʨʤʫʚʘʥʥʷ ʣʦʛʽʢʦ-ʧʨʘʚʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʦ, 

ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʽ ʚʠʱʦʾ ʦʩʚʽʪʠ. ɺʦʥʦ ʧʦʪʨʝʙʫʻ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʨʦʟʚʠʪʦʢ 

ʣʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʩʪʫʜʝʥʪʽʚ-ʧʨʘʚʥʠʢʽʚ. ʇʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ 

ʽʥʪʝʛʨʘʮʽʶ ʪʝʦʨʝʪʠʯʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʧʨʘʢʪʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʩʪʫʜʝʥʪʘʤ ʦʧʘʥʫʚʘʪʠ ʥʝ ʣʠʰʝ ʘʙʩʪʨʘʢʪʥʽ ʣʦʛʽʯʥʽ ʧʨʠʡʦʤʠ, ʘ ʡ ʥʘʚʯʠʪʠʩʷ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʾʭ ʫ ʢʦʥʢʨʝʪʥʠʭ ʧʨʘʚʦʚʠʭ ʩʠʪʫʘʮʽʷʭ [3]. 

ɯʥʪʝʨʘʢʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʣʦʛʽʢʦ-ʧʨʘʚʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʤʘʡʙʫʪʥʽʭ ʶʨʠʩʪʽʚ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʯʘʩʪʦ ʦʙʤʝʞʫʶʪʴʩʷ ʧʝʨʝʜʘʯʝʶ ʛʦʪʦʚʠʭ ʟʥʘʥʴ 

ʚʽʜ ʚʠʢʣʘʜʘʯʘ ʜʦ ʩʪʫʜʝʥʪʘ, ʽʥʪʝʨʘʢʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʜʙʘʯʘʶʪʴ ʘʢʪʠʚʥʫ 

ʚʟʘʻʤʦʜʽʶ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʩʪʚʦʨʶʶʪʴ ʫʤʦʚʠ ʜʣʷ 

ʩʘʤʦʩʪʽʡʥʦʛʦ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʟʥʘʥʴ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʨʦʟʚʠʪʢʫ ʣʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʩʪʫʜʝʥʪʽʚ-ʧʨʘʚʥʠʢʽʚ ʟʫʤʦʚʣʝʥʘ ʢʽʣʴʢʦʤʘ 

ʯʠʥʥʠʢʘʤʠ. ʇʦ-ʧʝʨʰʝ, ʚʦʥʠ ʩʪʚʦʨʶʶʪʴ ʩʝʨʝʜʦʚʠʱʝ, ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʝ 

ʜʦ ʨʝʘʣʴʥʠʭ ʫʤʦʚ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʪʫʜʝʥʪʘʤ ʦʧʘʥʫʚʘʪʠ 

ʩʧʝʮʠʬʽʯʥʽ ʣʦʛʽʯʥʽ ʧʨʠʡʦʤʠ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʶʨʠʜʠʯʥʦʾ ʧʨʘʢʪʠʢʠ. ʇʦ-ʜʨʫʛʝ, 

ʽʥʪʝʨʘʢʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʩʪʠʤʫʣʶʶʪʴ ʨʦʟʚʠʪʦʢ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʟʜʘʪʥʦʩʪʽ 

ʜʦ ʘʥʘʣʽʟʫ ʪʘ ʩʠʥʪʝʟʫ ʧʨʘʚʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʚʤʽʥʥʷ ʦʙˇʨʫʥʪʦʚʫʚʘʪʠ ʚʣʘʩʥʫ 

ʧʦʟʠʮʽʶ ʪʘ ʢʨʠʪʠʯʥʦ ʦʮʽʥʶʚʘʪʠ ʘʨʛʫʤʝʥʪʠ ʦʧʦʥʝʥʪʽʚ [4]. 

ʇʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʦʶ ʦʩʥʦʚʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʫ ʨʦʟʚʠʪʢʫ ʣʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʻ ʢʦʛʥʽʪʠʚʥʘ ʪʝʦʨʽʷ ʥʘʚʯʘʥʥʷ, ʷʢʘ ʨʦʟʛʣʷʜʘʻ 

ʩʪʫʜʝʥʪʘ ʷʢ ʘʢʪʠʚʥʦʛʦ ʫʯʘʩʥʠʢʘ ʧʽʟʥʘʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʟʜʘʪʥʦʛʦ ʩʘʤʦʩʪʽʡʥʦ 

ʢʦʥʩʪʨʫʶʚʘʪʠ ʟʥʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʚʟʘʻʤʦʜʽʾ ʟ ʥʘʚʯʘʣʴʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʽʻʾ ʪʝʦʨʽʾ, ʨʦʟʚʠʪʦʢ ʣʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝ ʯʝʨʝʟ 

ʧʘʩʠʚʥʝ ʟʘʩʚʦʻʥʥʷ ʛʦʪʦʚʠʭ ʟʥʘʥʴ, ʘ ʯʝʨʝʟ ʘʢʪʠʚʥʫ ʨʦʟʫʤʦʚʫ ʜʽʷʣʴʥʽʩʪʴ, 

ʩʧʨʷʤʦʚʘʥʫ ʥʘ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʥʠʭ ʩʠʪʫʘʮʽʡ. ɯʥʪʝʨʘʢʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ʤʝʪʘʢʦʛʥʽʪʠʚʥʠʭ ʥʘʚʠʯʦʢ, ʪʦʙʪʦ ʟʜʘʪʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ 

ʫʩʚʽʜʦʤʣʶʚʘʪʠ ʪʘ ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʣʘʩʥʽ ʨʦʟʫʤʦʚʽ ʧʨʦʮʝʩʠ. ʎʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 10 ʢʚʽʪʥʷ 2025, ˉ 15 
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ʜʣʷ ʨʦʟʚʠʪʢʫ ʶʨʠʜʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʷʢʝ ʚʠʤʘʛʘʻ ʥʝ ʣʠʰʝ ʟʜʘʪʥʦʩʪʽ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʣʦʛʽʯʥʽ ʧʨʠʡʦʤʠ, ʘ ʡ ʚʤʽʥʥʷ ʦʙʠʨʘʪʠ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʣʦʛʽʯʥʽ 

ʩʪʨʘʪʝʛʽʾ ʟʘʣʝʞʥʦ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʧʨʘʚʦʚʦʾ ʩʠʪʫʘʮʽʾ. 

ʉʫʯʘʩʥʘ ʶʨʠʜʠʯʥʘ ʦʩʚʽʪʘ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʨʽʟʥʦʤʘʥʽʪʥʽ ʽʥʪʝʨʘʢʪʠʚʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ ʜʣʷ ʩʪʫʜʝʥʪʽʚ-ʶʨʠʩʪʽʚ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʬʦʨʤʫʚʘʪʠ 

ʧʨʦʬʝʩʽʡʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚ ʫʤʦʚʘʭ, ʥʘʙʣʠʞʝʥʠʭ ʜʦ ʨʝʘʣʴʥʦʾ ʧʨʘʢʪʠʢʠ. ɹʘʟʠ 

ʜʘʥʠʭ ʧʨʘʚʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ Lexis+ ʪʘ Westlaw Edge ʧʨʦʧʦʥʫʶʪʴ ʽʥʪʝʨʘʢʪʠʚʥʽ 

ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʘʥʘʣʽʟʫ ʩʫʜʦʚʠʭ ʨʽʰʝʥʴ, ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʪʘ ʧʨʝʮʝʜʝʥʪʽʚ. ʎʽ 

ʧʣʘʪʬʦʨʤʠ ʤʘʶʪʴ ʥʘʚʯʘʣʴʥʽ ʚʝʨʩʽʾ ʟ ʽʥʪʝʨʘʢʪʠʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʩʪʫʜʝʥʪʘʤ ʦʧʘʥʦʚʫʚʘʪʠ ʥʘʚʠʯʢʠ ʧʨʘʚʦʚʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʘʨʛʫʤʝʥʪʘʮʽʾ. 

ɺʽʨʪʫʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ Virtual Law Clinic ʧʨʦʧʦʥʫʻ ʩʪʫʜʝʥʪʘʤ ʤʦʞʣʠʚʽʩʪʴ 

ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʚʽʨʪʫʘʣʴʥʠʤʠ ʢʣʽʻʥʪʘʤʠ, ʧʨʦʚʦʜʠʪʠ ʢʦʥʩʫʣʴʪʘʮʽʾ ʪʘ ʛʦʪʫʚʘʪʠ 

ʶʨʠʜʠʯʥʽ ʜʦʢʫʤʝʥʪʠ ʚ ʫʤʦʚʘʭ, ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʠʭ ʜʦ ʨʝʘʣʴʥʠʭ. ɺ 

ʫʢʨʘʾʥʩʴʢʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʩʪʦʨʽ ʧʦʜʽʙʥʽ ʬʫʥʢʮʽʾ ʚʠʢʦʥʫʻ ʧʣʘʪʬʦʨʤʘ Online 

Laws Chool, ʷʢʘ ʤʽʩʪʠʪʴ ʽʥʪʝʨʘʢʪʠʚʥʽ ʩʠʤʫʣʷʮʽʾ ʩʫʜʦʚʠʭ ʟʘʩʽʜʘʥʴ ʪʘ ʶʨʠʜʠʯʥʠʭ 

ʢʦʥʩʫʣʴʪʘʮʽʡ, ʱʦ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʤʘʡʙʫʪʥʽʭ ʧʨʘʚʥʠʢʽʚ. 

ɼʣʷ ʨʦʟʚʠʪʢʫ ʥʘʚʠʯʦʢ ʩʫʜʦʚʦʾ ʘʨʛʫʤʝʥʪʘʮʽʾ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʩʠʩʪʝʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʩʫʜʦʚʠʭ ʧʨʦʮʝʩʽʚ. Moot Court ʩʪʚʦʨʶʻ 

ʚʽʨʪʫʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʩʫʜʦʚʠʭ ʜʝʙʘʪʽʚ, ʜʝ ʩʪʫʜʝʥʪʠ-ʶʨʠʩʪʠ 

ʚʽʜʧʨʘʮʴʦʚʫʶʪʴ ʥʘʚʠʯʢʠ ʶʨʠʜʠʯʥʦʾ ʣʦʛʽʢʠ ʪʘ ʘʨʛʫʤʝʥʪʘʮʽʾ. ʆʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʘ 

Core Legal ʧʨʦʧʦʥʫʻ ʽʥʪʝʨʘʢʪʠʚʥʽ ʥʘʚʯʘʣʴʥʽ ʤʦʜʫʣʽ ʜʣʷ ʨʦʟʚʠʪʢʫ ʘʥʘʣʽʪʠʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʚʧʨʘʚʠ ʟ ʶʨʠʜʠʯʥʦʾ ʘʨʛʫʤʝʥʪʘʮʽʾ ʪʘ ʣʦʛʽʢʠ. ʅʘ 

ʧʝʨʝʪʠʥʽ ʧʨʘʚʘ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʧʨʘʮʶʻ ʦʩʚʽʪʥʷ ʧʣʘʪʬʦʨʤʘ Legaltech Academy ʟ 

ʽʥʪʝʨʘʢʪʠʚʥʠʤʠ ʢʫʨʩʘʤʠ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʧʨʘʢʪʠʯʥʽ ʟʘʚʜʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʧʨʘʚʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʎʽ ʨʝʩʫʨʩʠ ʜʦʧʦʤʘʛʘʶʪʴ ʩʪʫʜʝʥʪʘʤ-ʶʨʠʩʪʘʤ ʥʝ ʣʠʰʝ 

ʦʧʘʥʦʚʫʚʘʪʠ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ, ʘʣʝ ʡ ʨʦʟʚʠʚʘʪʠ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ʪʘ 

ʘʥʘʣʽʪʠʯʥʽ ʟʜʽʙʥʦʩʪʽ. 

ʋʩʽ ʮʽ ʽʥʪʝʨʘʢʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʘʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʫ ʧʨʦʚʽʜʥʠʭ 

ʶʨʠʜʠʯʥʠʭ ʰʢʦʣʘʭ ʋʢʨʘʾʥʠ ʪʘ ʩʚʽʪʫ, ʩʧʨʠʷʶʯʠ ʬʦʨʤʫʚʘʥʥʶ ʣʦʛʽʢʦ-ʧʨʘʚʦʚʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʪʘ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʩʪʫʜʝʥʪʽʚ-ʶʨʠʩʪʽʚ, ʱʦ ʻ 

ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʾʭʥʴʦʾ ʫʩʧʽʰʥʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. 

ʊʝʦʨʝʪʠʯʥʝ ʧʽʜˇʨʫʥʪʷ ʨʦʟʚʠʪʢʫ ʣʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʩʪʫʜʝʥʪʽʚ-ʧʨʘʚʥʠʢʽʚ 

ʯʝʨʝʟ ʽʥʪʝʨʘʢʪʠʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ ʚʢʣʶʯʘʻ ʨʦʟʫʤʽʥʥʷ ʩʧʝʮʠʬʽʢʠ 

ʶʨʠʜʠʯʥʦʾ ʣʦʛʽʢʠ, ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʪʘ 

ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʽ ʟʘʩʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ. ʋʨʘʭʫʚʘʥʥʷ 

ʮʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʘʩʧʝʢʪʽʚ ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʠʪʠ ʝʬʝʢʪʠʚʥʫ ʤʝʪʦʜʠʢʫ ʬʦʨʤʫʚʘʥʥʷ 

ʣʦʛʽʢʦ-ʧʨʘʚʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʤʘʡʙʫʪʥʽʭ ʶʨʠʩʪʽʚ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 
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ɸʂɸɼɽʄɯʏʅɸ ɼʆɹʈʆʏɽʉʅɯʉʊʔ ʄɸʁɹʋʊʅɯʍ ʋʏʀʊɽʃɯɺ 

ʄɸʊɽʄɸʊʀʂʀ ɿɸ ʋʄʆɺ ɼʀʉʊɸʅʎɯʁʅʆɻʆ ʅɸɺʏɸʅʅʗ 

ʂʫʜʽʥʦʚ ʄʠʢʦʣʘ ɺʘʣʝʨʽʡʦʚʠʯ 

ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʬʽʟʠʢʠ, ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ 

ʥʘʚʯʘʥʥʷ, 

ɹʝʨʜʷʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

nickbestforever@gmail.com 

ɸʯʢʘʥ ɺʽʪʘʣʽʡ ɺʘʣʝʥʪʠʥʦʚʠʯ 

ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

achkan_vitaliy@tnpu.edu.ua 

ʆʜʥʽʻʶ ʟ ʽʥʥʦʚʘʮʽʡ, ʷʢʘ ʚʩʝ ʘʢʪʠʚʥʽʰʝ ʚʧʨʦʚʘʜʞʫʻʪʴʩʷ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʻ 

ʩʝʨʚʽʩʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. ɯʥʪʝʛʨʘʮʽʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʦʩʚʽʪʫ ʧʨʦʧʦʥʫʻ 

ʪʘʢʽ ʧʝʨʝʚʘʛʠ, ʷʢ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʷ ʥʘʚʯʘʥʥʷ, ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʤʝʪʦʜʠʯʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʧʦʩʪʘʻ ʧʨʦʙʣʝʤʘ ʜʦʪʨʠʤʘʥʥʷ ʧʨʠʥʮʠʧʽʚ 

ʘʢʘʜʝʤʽʯʥʦʾ ʜʦʙʨʦʯʝʩʥʦʩʪʽ ʟʘ ʫʤʦʚ ʷʢ ʦʯʥʦʛʦ, ʪʘʢ ʽ ʦʩʦʙʣʠʚʦ, ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʥʘʚʯʘʥʥʷ, ʢʦʣʠ ʚʠʢʣʘʜʘʯ ʥʝ ʤʦʞʝ ʧʝʨʝʚʽʨʠʪʠ ʘʚʪʦʨʘ ʩʪʚʦʨʝʥʦʾ ʚʽʜʧʦʚʽʜʽ ʯʠ 

ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ. 

ʆʢʨʝʤʽ ʘʩʧʝʢʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʩʚʽʪʠ ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ ʫ ʨʦʟʚʽʜʢʘʭ ɯ. ɸʢʫʣʝʥʢʦ ʽ ʅ. ʊʘʨʘʩʝʥʢʦʚʦʾ, 

ɯ. ɺʦʨʦʪʥʠʢʦʚʦʾ [1], ʄ. Cʪʦʡʢʠ  ̔ʖ. ʇʝʪʝʯʫʢ [5], ʊ. ʃʫʢʘʰʦʚʦʾ ʽ ʄ. ɼʨʫʰʣʷʢ [3], 

M. Zreik ʘ ʪʘʢʦʞ ʛʨʫʧʠ ʘʚʪʦʨʽʚ J. Slade, S. Byers, K. Becker-Blease, R. Gurung. 

ʅ. ʊʘʨʘʩʝʥʢʦʚʘ ʪʘ ɯ. ɸʢʫʣʝʥʢʦ ʫ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʩʢʣʘʜʦʚʦʾ 

ʤʝʪʦʜʠʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʴʦʛʦ ʚʯʠʪʝʣʷ ʤʘʪʝʤʘʪʠʢʠ ʨʦʟʛʣʷʥʫʣʠ ʤʝʪʦʜʠʯʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʦʙʤʝʞʝʥʥʷ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʚʽʩʽʚ ʽʟ 

ʚʙʫʜʦʚʘʥʠʤ ʰʪʫʯʥʠʤ ʽʥʪʝʣʝʢʪʦʤ. 

ʊ. ʃʫʢʘʰʦʚʘ ʪʘ ʄ. ɼʨʫʰʣʷʢ ʨʦʟʛʣʷʥʫʣʠ ʧʠʪʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ ʷʢ ʽʥʩʪʨʫʤʝʥʪʫ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʤʘʪʝʤʘʪʠʢʠ ʥʘ ʧʨʠʢʣʘʜʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʘʪʫ ChatGPT ʧʨʠ ʚʠʚʯʝʥʥʽ ʪʝʤʠ 

çɼʦʚʝʜʝʥʥʷ ʥʝʨʽʚʥʦʩʪʝʡè [3]. 

ʉʭʦʞʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟʜʽʡʩʥʠʣʠ ʄ. Cʪʦʡʢʘ ʪʘ ʖ. ʇʝʪʝʯʫʢ [5], ʷʢʽ 

ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʘʪʫ ChatGPT ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʚʜʘʥʴ, ʨʦʟʢʨʠʣʠ ʧʦʪʝʥʮʽʘʣ ʽ ʦʢʨʝʩʣʠʣʠ ʧʨʦʙʣʝʤʥʽ ʤʦʤʝʥʪʠ ʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʯʘʪʫ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʩʪʚʦʨʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʚʜʘʥʴ ʟ 

ʜʝʢʽʣʴʢʦʭ ʪʝʤ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ ʤʘʪʝʤʘʪʠʢʠ. 

ɯ. ɺʦʨʦʪʥʠʢʦʚʘ ʨʦʟʛʣʷʥʫʣʘ ʩʪʘʚʣʝʥʥʷ ʚʯʠʪʝʣʽʚ ʧʨʠʨʦʜʥʠʯʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʜʠʩʮʠʧʣʽʥ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʛʨʘʤ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 
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ʛʦʪʦʚʥʽʩʪʴ ʚʯʠʪʝʣʽʚ ʦʙʠʨʘʪʠ, ʦʚʦʣʦʜʽʚʘʪʠ ʪʘ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʽʥʩʪʨʫʤʝʥʪʠ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ [1]. 

M. Zreik ʦʙˇʨʫʥʪʫʚʘʚ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ ʜʣʷ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ, ʦʨʛʘʥʽʟʘʮʽʾ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ. 

ʉʭʦʞʦʶ ʻ ʨʦʙʦʪʘ ʛʨʫʧʠ ʘʚʪʦʨʽʚ J. Slade, S. Byers, K. Becker-Blease, 

R. Gurung, ʷʢʽ ʦʙˇʨʫʥʪʫʚʘʣʠ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʦʩʚʽʪʥʴʦʾ ʪʨʘʻʢʪʦʨʽʾ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʥʘ ʫʨʦʢʘʭ 

ʤʘʪʝʤʘʪʠʢʠ. 

ʈʽʟʥʠʤ ʘʩʧʝʢʪʘʤ ʘʢʘʜʝʤʽʯʥʦʾ ʜʦʙʨʦʯʝʩʥʦʩʪʽ ʫ ʧʨʦʮʝʩʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʧʨʠʩʚʷʯʝʥʽ ʨʦʙʦʪʠ A. Barrientos, M. Del Mundo, H. Inoferio, 

M. Adjid, H. Hajan, M. Ullong, D. Alih, B. Abdulmajid, M. Espartero [10], 

T. Waltzer, R. Cox, G. Heyman, A. Dhruv, S. Saha, S. Tyagi, V. Jain [11], R. Kumar, 

S. Eaton, M. Mindzak, R. Morrison, A. Katsantonis, I. Katsantonis, D. Avello-S§ez, 

N. Lucero-Gonz§lez, I. Villagr§n. 

ʗʢ ʩʣʫʰʥʦ ʟʘʟʥʘʯʘʶʪʴ A. Barrientos, M. Del Mundo, H. Inoferio, M. Adjid, 

H. Hajan, M. Ullong, D. Alih, B. Abdulmajid, M. Espartero, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (GAI), ʪʘʢʠʭ ʷʢ ChatGPT, ʤʦʞʝ 

ʧʽʜʽʨʚʘʪʠ ʘʢʘʜʝʤʽʯʥʫ ʜʦʙʨʦʯʝʩʥʽʩʪʴ, ʷʢʱʦ ʩʪʫʜʝʥʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʾʭ ʜʣʷ 

ʥʝʯʝʩʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ. 

T. Waltzer, R. Cox, G. Heyman ʜʦʩʣʽʜʠʣʠ ʧʨʦʙʣʝʤʫ ʚʠʟʥʘʯʝʥʥʷ ʯʠ ʩʪʚʦʨʝʥʦ 

ʧʝʚʥʠʡ ʢʦʥʪʝʥʪ ʰʪʫʯʥʠʤ ʽʥʪʝʣʝʢʪʦʤ, ʱʦ ʧʽʜʚʠʱʫʻ ʟ ʜʦʪʨʠʤʘʥʥʷ ʘʢʘʜʝʤʽʯʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ. 

ʄʠ ʧʦʜʽʣʷʻʤʦ ʜʫʤʢʫ A. Dhruv, S. Saha, S. Tyagi, V. Jain ʪʘ R. Kumar, 

S. Eaton, M. Mindzak, R. Morrison, ʱʦ ʧʦʪʝʥʮʽʘʣ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʜʣʷ 

ʩʧʨʠʷʥʥʷ ʧʣʘʛʽʘʪʫ ʪʘ ʽʥʰʠʤ ʬʦʨʤʘʤ ʘʢʘʜʝʤʽʯʥʦʾ ʥʝʧʨʘʚʦʤʽʨʥʦʾ ʧʦʚʝʜʽʥʢʠ 

ʚʠʤʘʛʘʻ ʨʦʟʨʦʙʢʠ ʥʘʜʽʡʥʠʭ ʝʪʠʯʥʠʭ ʨʘʤʦʢ ʽ ʧʦʣʽʪʠʢ. ʇʨʠ ʮʴʦʤʫ ʷʢ ʟʘʟʥʘʯʘʶʪʴ 

M. Zreik ʪʘ A. Katsantonis, I. Katsantonis ʜʦʮʽʣʴʥʠʤ ʻ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ 

ʚʯʠʪʝʣʽʚ ʤʘʪʝʤʘʪʠʢʠ ʨʦʟʧʽʟʥʘʚʘʪʠ ʪʘ ʚʠʨʽʰʫʚʘʪʠ ʝʪʠʯʥʽ ʥʘʩʣʽʜʢʠ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ ʚ ʦʩʚʽʪʽ. 

ʋʩʝ ʚʠʱʝʥʘʚʝʜʝʥʝ ʟʫʤʦʚʠʣʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʜʦʩʣʽʜʠʪʠ 

ʘʢʘʜʝʤʽʯʥʫ ʜʦʙʨʦʯʝʩʥʽʩʪʴ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʤʘʪʝʤʘʪʠʢʠ ʟʘ ʫʤʦʚ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ 

ʪʝʦʨʝʪʠʯʥʽ (ʘʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ) ʽ ʧʨʘʢʪʠʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ (ʨʦʟʨʦʙʢʘ 

ʧʠʪʘʥʴ, ʧʦʨʽʚʥʷʥʥʷ ʽ ʘʥʘʣʽʟ ʚʽʜʧʦʚʽʜʝʡ ʟʜʦʙʫʚʘʯʽʚ ʟ ʚʽʜʧʦʚʽʜʷʤʠ ʧʦʰʫʢʦʚʠʭ 

ʩʠʩʪʝʤ ʽ ʩʠʩʪʝʤ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. 

ʅʘ ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʠ ʚʠʨʽʰʠʣʠ ʚʠʟʥʘʯʠʪʠʩʷ ʟ 

ʨʦʟʧʦʚʩʶʜʞʝʥʽʩʪʶ ʧʦʰʫʢʦʚʠʭ ʩʠʩʪʝʤ ʽ ʩʠʩʪʝʤ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʷʢʽ ʤʦʞʫʪʴ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʟʜʦʙʫʚʘʯʘʤʠ ʟʘʜʣʷ ʥʝʜʦʙʨʦʯʝʩʥʦʾ ʘʢʘʜʝʤʽʯʥʦʾ ʧʦʚʝʜʽʥʢʠ. 

ɿʛʽʜʥʦ ʟ ʘʥʘʣʽʟʦʤ ʩʝʨʚʽʩʫ StatCounter, Google ʻ ʙʝʟʟʘʧʝʨʝʯʥʠʤ ʣʽʜʝʨʦʤ ʽʟ 

ʯʘʩʪʢʦʶ 90,1 %. Bing ʟʘʡʤʘʻ ʜʨʫʛʝ ʤʽʩʮʝ, ʤʘʶʯʠ 3,97 % ʨʠʥʢʫ. Yandex ʪʘ Yahoo! 

ʨʦʟʧʦʜʽʣʠʣʠ ʤʽʞ ʩʦʙʦʶ 2,24 % ʽ 1,3 % ʚʽʜʧʦʚʽʜʥʦ. Baidu, ʭʦʯ ʽ ʻ ʧʦʧʫʣʷʨʥʠʤ ʫ 

ʂʠʪʘʾ, ʤʘʻ ʣʠʰʝ 0,83 % ʛʣʦʙʘʣʴʥʦʛʦ ʨʠʥʢʫ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʰʫʢʦʚʠʭ ʩʠʩʪʝʤ, 

ʜʣʷ ʷʢʠʭ ʽʩʥʫʶʪʴ ʯʽʪʢʽ ʜʘʥʽ ʧʨʦ ʨʠʥʢʦʚʽ ʯʘʩʪʢʠ, ʣʠʰʝ ʜʝʷʢʽ ʨʝʩʫʨʩʠ ʥʘʜʘʶʪʴ 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 10 ʢʚʽʪʥʷ 2025, ˉ 15 

70 

ʩʪʘʪʠʩʪʠʢʫ ʪʘ ʘʥʘʣʽʪʠʢʫ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ. TargetTrend ʥʘʜʘʻ ʩʪʘʪʠʩʪʠʯʥʽ 

ʜʘʥʽ ʪʘ ʪʝʥʜʝʥʮʽʾ ʫ ʩʬʝʨʽ ʐɯ, ʚʢʣʶʯʘʶʯʠ ʚʧʣʠʚ ʥʘ ʙʽʟʥʝʩ, ʚʠʢʦʨʠʩʪʘʥʥʷ, 

ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʪʘ ʽʥʚʝʩʪʠʮʽʾ. ForkLog UA ʧʦʚʽʜʦʤʣʷʻ ʧʨʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʉʪʝʥʬʦʨʜʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʱʦʜʦ ʩʚʽʪʦʚʠʭ ʪʝʥʜʝʥʮʽʡ ʫ ʛʘʣʫʟʽ ʥʝʡʨʦʤʝʨʝʞ, 

ʚʢʣʶʯʘʶʯʠ ʢʽʣʴʢʽʩʪʴ ʚʠʧʫʱʝʥʠʭ ʤʦʜʝʣʝʡ ʪʘ ʽʥʚʝʩʪʠʮʽʾ ʚ ʛʝʥʝʨʘʪʠʚʥʠʡ ʐɯ [2]. 

Glazoff ʥʘʜʘʻ ʩʪʘʪʠʩʪʠʢʫ ʱʦʜʦ ʪʝʥʜʝʥʮʽʡ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʚʢʣʶʯʘʶʯʠ 

ʨʦʟʤʽʨ ʨʠʥʢʫ, ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʐɯ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ [4]. Skim 

AI ʘʥʘʣʽʟʫʻ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʧʨʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʐɯ, ʚʢʣʶʯʘʶʯʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʜʝʬʽʮʠʪʫ ʨʦʙʦʯʦʾ ʩʠʣʠ ʪʘ ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ 

ʢʦʜʫ. 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʚʽʜʧʦʚʽʜʝʡ ʟʜʦʙʫʚʘʯʽʚ, ʧʦʰʫʢʦʚʠʭ ʩʠʩʪʝʤ ʽ ʩʠʩʪʝʤ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʤʦʞʥʘ ʩʬʦʨʤʫʣʶʚʘʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ. ʉʠʩʪʝʤʠ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʨʽʰʝʥʴ. Gemini ʧʦʢʘʟʘʚ 

ʥʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʫ ʚʽʟʫʘʣʴʥʠʭ ʟʘʧʠʪʘʭ, ʚʠʢʦʥʘʚʰʠ 15 ʽʟ 25 ʟʘʚʜʘʥʴ. ChatGPT 

ʚʠʷʚʠʚʩʷ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʤ ʫ ʨʦʙʦʪʽ ʟ ʪʝʢʩʪʦʚʠʤʠ ʟʘʜʘʯʘʤʠ ï ʪʘʢʦʞ 

15 ʧʨʘʚʠʣʴʥʠʭ ʚʽʜʧʦʚʽʜʝʡ. Claude ʤʘʻ ʟʙʘʣʘʥʩʦʚʘʥʽ ʧʦʢʘʟʥʠʢʠ: 10 ʧʨʘʚʠʣʴʥʠʭ 

ʚʽʜʧʦʚʽʜʝʡ ʫ ʪʝʢʩʪʦʚʠʭ ʟʘʧʠʪʘʭ ʽ 10 ï ʫ ʛʨʘʬʽʯʥʠʭ, ʜʝʤʦʥʩʪʨʫʶʯʠ ʩʝʨʝʜʥʽʡ, ʘʣʝ 

ʥʘʜʽʡʥʠʡ ʨʽʚʝʥʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ʉʝʨʝʜ ʢʣʘʩʠʯʥʠʭ ʧʦʰʫʢʦʚʠʭ ʩʠʩʪʝʤ Google ʽ Bing ʧʦʢʘʟʘʣʠ ʩʭʦʞʽ 

ʨʝʟʫʣʴʪʘʪʠ, ʭʦʯʘ Google ʪʨʦʭʠ ʝʬʝʢʪʠʚʥʽʰʠʡ ʫ ʟʘʛʘʣʴʥʦʤʫ ʟʘʣʽʢʫ. Baidu ʟʥʘʯʥʦ 

ʚʽʜʩʪʘʻ: ʫʩʴʦʛʦ 8 ʧʨʘʚʠʣʴʥʠʭ ʚʽʜʧʦʚʽʜʝʡ (3 ʪʝʢʩʪʦʚʠʭ ʽ 5 ʛʨʘʬʽʯʥʠʭ), Yahoo! ʤʘʻ 

ʩʝʨʡʦʟʥʝ ʦʙʤʝʞʝʥʥʷ ï ʚʽʜʩʫʪʥʽʩʪʴ ʧʽʜʪʨʠʤʢʠ ʧʦʰʫʢʫ ʟʘ ʟʦʙʨʘʞʝʥʥʷʤ. 

ʈʝʟʫʣʴʪʘʪ ʟʜʦʙʫʚʘʯʽʚ ï 21 ʽʟ 25 ʟʘʚʜʘʥʴ ï ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʠʤ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʠʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʧʦʪʝʥʮʽʘʣ ʫʯʘʩʥʠʢʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʘ 

ʾʭʥʶ ʟʜʘʪʥʽʩʪʴ ʜʦ ʢʨʝʘʪʠʚʥʦʛʦ ʽ ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ ʤʠʩʣʝʥʥʷ. 

ʇʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʩʚʽʜʯʠʣʦ, ʱʦ ʰʠʨʦʢʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʰʪʫʯʥʦʛʦ 
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ɼɯɼɾʀʊɸʃɯɿɸʎɯʗ ʆʉɺɯʊʀ: ʗʂ ʊɽʍʅʆʃʆɻɯɰ ɿʄɯʅʖʖʊʔ ʇɯɼʍɯɼ ɼʆ 

ʅɸɺʏɸʅʅʗ 

ʂʫʣʴʯʠʥʩʴʢʘ ʅʘʪʘʣʷ ɿʽʥʦʚʽʾʚʥʘ 
ʟʘʚʽʜʫʚʘʯ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʢʘʙʽʥʝʪʫ, 

ɻʘʣʠʮʴʢʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ ʽʤʝʥʽ ɺô̫ ʯʝʩʣʘʚʘ ʏʦʨʥʦʚʦʣʘ, 

n.kulchynska@gmail.com 

ʗʪʯʫʢ ʄʘʨʽʷ ɸʥʜʨʽʾʚʥʘ 
ʤʝʪʦʜʠʩʪ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʦʛʦ ʢʘʙʽʥʝʪʫ, 

ɻʘʣʠʮʴʢʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ ʽʤʝʥʽ ɺô̫ ʯʝʩʣʘʚʘ ʏʦʨʥʦʚʦʣʘ, 

Lp.mis.Maria@gmail.com 

ʉʫʯʘʩʥʘ ʦʩʚʽʪʘ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʧʦʨʦʟʽ ʢʘʨʜʠʥʘʣʴʥʠʭ ʟʤʽʥ, ʱʦ ʦʙʫʤʦʚʣʝʥʽ 

ʰʚʠʜʢʠʤ ʧʨʦʥʠʢʥʝʥʥʷʤ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ. ʎʠʬʨʦʚʽʟʘʮʽʷ 

ʦʩʚʽʪʠ ʧʝʨʝʜʙʘʯʘʻ ʥʝ ʣʠʰʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ ʧʣʘʪʬʦʨʤ, 

ʘʣʝ ʡ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʚ ʦʩʚʽʪʥʽʡ ʧʘʨʘʜʠʛʤʽ, ʱʦ ʟʫʤʦʚʣʝʥʽ ʧʦʪʨʝʙʦʶ ʚ ʘʜʘʧʪʘʮʽʾ 

ʜʦ ʥʦʚʠʭ ʨʝʘʣʽʡ ʨʠʥʢʫ ʧʨʘʮʽ ʪʘ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫ ʩʪʫʜʝʥʪʽʚ 

ʽ ʚʠʢʣʘʜʘʯʽʚ [1]. 

ʆʩʥʦʚʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʽ ʻ 

ʧʝʨʩʦʥʘʣʽʟʘʮʽʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʽ ʟʤʽʰʘʥʝ ʥʘʚʯʘʥʥʷ, 

ʛʝʡʤʽʬʽʢʘʮʽʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ, ʦʮʽʥʶʚʘʥʥʷ 

ʟʥʘʥʴ ʪʘ ʢʦʥʪʨʦʣʴ ʫʩʧʽʰʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ [2]. 

ʆʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʠ, ʪʘʢʽ ʷʢ Moodle, Google Classroom, Coursera, 

ʜʦʟʚʦʣʷʶʪʴ ʦʨʛʘʥʽʟʫʚʘʪʠ ʥʘʚʯʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʦʪʨʝʙ 

ʩʪʫʜʝʥʪʽʚ. ʎʽ ʧʣʘʪʬʦʨʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʘʜʘʧʪʘʮʽʾ ʥʘʚʯʘʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʜʦ ʪʝʤʧʽʚ ʽ ʨʽʚʥʷ ʟʥʘʥʴ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ, ʱʦ ʩʧʨʠʷʻ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʦʤʫ ʟʘʩʚʦʻʥʥʶ ʤʘʪʝʨʽʘʣʫ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʜʘʧʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʯʘʪ-

ʙʦʪʽʚ ʽ ʩʝʨʚʽʩʽʚ ʘʥʘʣʽʪʠʢʠ ʜʘʥʠʭ, ʩʧʨʠʷʻ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘ 

ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʽʚʥʷ ʧʽʜʛʦʪʦʚʢʠ ʢʦʞʥʦʛʦ 

ʩʪʫʜʝʥʪʘ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʥʘʣʽʪʠʯʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʦʙʨʦʙʮʽ ʚʝʣʠʢʠʭ 

ʤʘʩʠʚʽʚ ʜʘʥʠʭ, ʜʘʻ ʟʤʦʛʫ ʚʽʜʩʪʝʞʫʚʘʪʠ ʜʠʥʘʤʽʢʫ ʘʢʘʜʝʤʽʯʥʦʾ ʫʩʧʽʰʥʦʩʪʽ ʪʘ 

ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ, ʱʦ ʥʝ ʣʠʰʝ ʩʧʨʠʷʻ ʦʙô̒ ʢʪʠʚʥʦʤʫ 

ʦʮʽʥʶʚʘʥʥʶ, ʘ ʡ ʜʘʻ ʟʤʦʛʫ ʩʚʦʻʯʘʩʥʦ ʢʦʨʠʛʫʚʘʪʠ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʦʪʨʝʙ ʩʪʫʜʝʥʪʽʚ. 

ʇʣʘʪʬʦʨʤʠ ʜʣʷ ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʽʡ, ʪʘʢʽ ʷʢ Zoom, BigBlueButton, Google 

Meet ʪʘ Microsoft Teams ʩʧʨʠʷʶʪʴ ʦʨʛʘʥʽʟʘʮʽʾ ʦʥʣʘʡʥ-ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʰʚʠʜʢʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚô̫ ʟʦʢ ʤʽʞ ʚʠʢʣʘʜʘʯʘʤʠ ʽ ʩʪʫʜʝʥʪʘʤʠ. 

ɿʤʽʰʘʥʝ ʥʘʚʯʘʥʥʷ, ʱʦ ʧʦʻʜʥʫʻ ʦʥʣʘʡʥ- ʪʘ ʦʬʣʘʡʥ-ʢʦʤʧʦʥʝʥʪʠ, ʜʦʟʚʦʣʷʻ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʽ ʧʽʜʚʠʱʠʪʠ ʡʦʛʦ ʝʬʝʢʪʠʚʥʽʩʪʴ. ʅʘʧʨʠʢʣʘʜ, 

ʩʪʫʜʝʥʪʠ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʫʚʘʪʠ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʚ ʜʠʩʪʘʥʮʽʡʥʦʤʫ 

ʬʦʨʤʘʪʽ, ʘ ʧʨʘʢʪʠʯʥʽ ʟʘʥʷʪʪʷ ʧʨʦʚʦʜʠʪʠ ʦʬʣʘʡʥ, ʱʦ ʩʧʨʠʷʻ ʛʣʠʙʰʦʤʫ 

ʟʘʩʚʦʻʥʥʶ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 

ʊʘʢʽ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʷʢ Kahoot, Quizizz ʪʘ 

Mentimeter, LearningApps, Wordwall ʩʪʠʤʫʣʶʶʪʴ ʘʢʪʠʚʥʝ ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ 
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ʪʘ ʟʘʣʫʯʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʽʛʨʦʚʠʭ 

ʝʣʝʤʝʥʪʽʚ (ʙʝʡʜʞʽ, ʨʽʚʥʽ ʪʘ ʪʘʙʣʠʮʽ ʣʽʜʝʨʽʚ ʪʦʱʦ), ʩʪʚʦʨʶʶʪʴ ʢʦʥʢʫʨʝʥʪʥʝ 

ʩʝʨʝʜʦʚʠʱʝ, ʱʦ ʧʽʜʚʠʱʫʻ ʤʦʪʠʚʘʮʽʶ ʩʪʫʜʝʥʪʽʚ ʜʦ ʥʘʚʯʘʥʥʷ ʪʘ ʧʦʢʨʘʱʫʻ ʾʭʥʶ 

ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʪʝʩʪʦʚʠʭ ʩʠʩʪʝʤ, ʥʘʧʨʠʢʣʘʜ, Google 

Forms, Socrative ʪʘ Testportal, ʧʽʜʚʠʱʫʻ ʦʙô̒ ʢʪʠʚʥʽʩʪʴ ʦʮʽʥʶʚʘʥʥʷ ʟʥʘʥʴ 

ʩʪʫʜʝʥʪʽʚ ʰʣʷʭʦʤ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʚʽʜʧʦʚʽʜʝʡ, ʱʦ ʟʥʘʯʥʦ ʟʥʠʞʫʻ 

ʩʫʙô̒ ʢʪʠʚʥʽʩʪʴ ʦʮʽʥʦʢ [3]. 

ʋ ʨʘʤʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʜʠʜʞʽʪʘʣʽʟʘʮʽʾ ʥʘ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʢʦʣʝʜʞʫ 

ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʦʧʠʪʫʚʘʥʥʷ ʩʝʨʝʜ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ 

ʨʽʚʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʧʣʘʪʬʦʨʤ ʪʘ ʩʝʨʚʽʩʽʚ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʦʧʠʪʫʚʘʥʥʷ ʟʘʩʚʽʜʯʠʣʠ ʥʘʷʚʥʽʩʪʴ ʧʦʟʠʪʠʚʥʦʾ ʪʝʥʜʝʥʮʽʾ ʚʽʜ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʦʥʣʘʡʥ-ʟʘʩʪʦʩʫʥʢʽʚ. ɹʽʣʴʰʽʩʪʴ ʨʝʩʧʦʥʜʝʥʪʽʚ ʚʽʜʟʥʘʯʠʣʠ, ʱʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʬʨʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʪʘʢʠʭ ʷʢ Google Classroom, Moodle, Zoom, 

BigBlueButton, Microsoft Teams, MentiMeter, LearningApps ʪʘ ʽʥʰʠʭ, ʟʥʘʯʥʦ 

ʧʦʢʨʘʱʫʻ ʚʟʘʻʤʦʜʽʶ ʟʽ ʩʪʫʜʝʥʪʘʤʠ, ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʦʜʘʯʽ ʥʘʚʯʘʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʪʘ ʩʧʨʠʷʻ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ. ɺʠʢʣʘʜʘʯʽ ʚʽʜʟʥʘʯʠʣʠ ʪʘʢʦʞ 

ʟʨʦʩʪʘʥʥʷ ʤʦʪʠʚʘʮʽʾ ʩʪʫʜʝʥʪʽʚ ʜʦ ʥʘʚʯʘʥʥʷ, ʱʦ ʧʦʚô̫ ʟʘʥʦ ʟ ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʶ ʪʘ 

ʜʦʩʪʫʧʥʽʩʪʶ ʩʫʯʘʩʥʠʭ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ. 

ʆʢʨʝʤʽ ʨʝʩʧʦʥʜʝʥʪʠ ʥʘʛʦʣʦʩʠʣʠ ʥʘ ʚʘʞʣʠʚʦʩʪʽ ʧʦʩʪʽʡʥʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʚ ʫʤʦʚʘʭ ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʚʽʪʠ ʪʘ ʧʦʪʨʝʙʽ ʚ ʦʙʤʽʥʽ ʜʦʩʚʽʜʦʤ ʤʽʞ 

ʢʦʣʝʛʘʤʠ ʱʦʜʦ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʥʣʘʡʥ-ʟʘʩʪʦʩʫʥʢʽʚ. ɿʘʛʘʣʦʤ, 

ʦʧʠʪʫʚʘʥʥʷ ʧʽʜʪʚʝʨʜʠʣʦ, ʱʦ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʥʝ ʣʠʰʝ ʧʦʣʝʛʰʫʶʪʴ 

ʦʨʛʘʥʽʟʘʮʽʶ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʘ ʡ ʧʽʜʚʠʱʫʶʪʴ ʡʦʛʦ ʜʠʥʘʤʽʯʥʽʩʪʴ ʪʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ. 

ʇʦʨʷʜ ʽʟ ʟʥʘʯʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, 

ʧʝʨʝʜ ʫʯʘʩʥʠʢʘʤʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʧʦʩʪʘʻ ʨʷʜ ʚʠʢʣʠʢʽʚ, ʦʜʥʠʤ ʟ ʷʢʠʭ ʻ 

ʚʽʜʩʫʪʥʽʩʪʴ ʨʽʚʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʪʝʭʥʦʣʦʛʽʡ ʩʝʨʝʜ ʩʪʫʜʝʥʪʽʚ ʟ ʨʽʟʥʠʭ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʠʭ ʚʝʨʩʪʚ. ɺʘʞʣʠʚʦʶ ʧʨʦʙʣʝʤʦʶ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʪʘʢʦʞ 

ʟʘʣʠʰʘʻʪʴʩʷ ʚʽʜʩʫʪʥʽʩʪʴ ʩʪʘʙʽʣʴʥʦʛʦ ʽʥʪʝʨʥʝʪ-ʟô̒ ʜʥʘʥʥʷ ʚ ʜʝʷʢʠʭ ʨʝʛʽʦʥʘʭ, ʱʦ 

ʦʙʤʝʞʫʻ ʤʦʞʣʠʚʦʩʪʽ ʜʦʩʪʫʧʫ ʜʦ ʷʢʽʩʥʦʾ ʦʩʚʽʪʠ. 

ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʚʯʘʥʥʽ ʚʠʢʣʘʜʘʯʽ 

ʧʦʚʠʥʥʽ ʚʦʣʦʜʽʪʠ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʮʠʬʨʦʚʦʾ ʛʨʘʤʦʪʥʦʩʪʽ. ʊʦʤʫ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ 

ʧʦʩʪʽʡʥʦʤʫ ʧʽʜʚʠʱʝʥʥʽ ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʰʣʷʭʦʤ 

ʧʨʦʭʦʜʞʝʥʥʷ ʢʫʨʩʽʚ, ʪʨʝʥʽʥʛʽʚ, ʚʝʙʽʥʘʨʽʚ ʪʘ ʽʥʰʠʭ ʟʘʭʦʜʽʚ ʟ ʦʙʤʽʥʫ ʜʦʩʚʽʜʦʤ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʣʠʰʝ ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʚʠʢʣʘʜʘʥʥʷ ʙʝʟ ʽʥʪʝʛʨʘʮʽʾ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʝ ʟʥʘʯʥʦ ʦʙʤʝʞʠʪʠ ʧʦʪʝʥʮʽʘʣ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʦʩʚʽʪʽ ʜʦʟʚʦʣʠʪʴ ʩʪʚʦʨʶʚʘʪʠ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʥʘʚʯʘʣʴʥʽ ʪʨʘʻʢʪʦʨʽʾ ʜʣʷ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ, ʘʚʪʦʤʘʪʠʯʥʦ 

ʦʮʽʥʶʚʘʪʠ ʾʭʥʽʡ ʧʨʦʛʨʝʩ ʽ ʢʦʨʠʛʫʚʘʪʠ ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭʥʽʭ 

ʧʦʪʨʝʙ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ 

ʟʘʙʝʟʧʝʯʠʪʠ ʙʽʣʴʰ ʛʥʫʯʢʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʚʯʝʥʥʷ ʤʘʪʝʨʽʘʣʫ. 

ʊʝʭʥʦʣʦʛʽʾ ʜʦʧʦʚʥʝʥʦʾ ʪʘ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ (VR/AR) ʤʘʶʪʴ ʚʝʣʠʢʠʡ 

ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ. ɺʦʥʠ 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 10 ʢʚʽʪʥʷ 2025, ˉ 15 
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ʟʘʙʝʟʧʝʯʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʩʮʝʥʘʨʽʾʚ, 

ʟʦʢʨʝʤʘ ʚ ʪʘʢʠʭ ʩʬʝʨʘʭ, ʷʢ ʤʝʜʠʮʠʥʘ, ʽʥʞʝʥʝʨʽʷ ʪʘ ʥʘʫʢʘ. ʎʽ ʪʝʭʥʦʣʦʛʽʾ ʜʘʶʪʴ 

ʩʪʫʜʝʥʪʘʤ ʟʤʦʛʫ ʥʘʙʫʚʘʪʠ ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ ʚ ʜʦʩʪʫʧʥʦʤʫ ʪʘ ʙʝʟʧʝʯʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ [4]. 

ʈʦʟʚʠʪʦʢ ʧʦʣʽʪʠʢʠ ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʚʽʪʠ, ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ ʝʬʝʢʪʠʚʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ, ʩʪʘʥʝ ʚʘʞʣʠʚʠʤ 

ʘʩʧʝʢʪʦʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʦʩʚʽʪʥʽʭ ʫʩʪʘʥʦʚ. ʋ ʤʘʡʙʫʪʥʴʦʤʫ ʟʘʢʣʘʜʠ ʦʩʚʽʪʠ 

ʧʦʚʠʥʥʽ ʽʥʪʝʛʨʫʚʘʪʠ ʢʦʤʧʣʝʢʩʥʽ ʧʣʘʪʬʦʨʤʠ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʝʣʝʤʝʥʪʠ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ, ʽʥʪʝʨʘʢʪʠʚʥʽ ʩʝʨʝʜʦʚʠʱʘ, ʟʦʢʨʝʤʘ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʠʤʫʣʷʪʦʨʠ ʪʘ ʜʦʧʦʚʥʝʥʫ ʨʝʘʣʴʥʽʩʪʴ. 

ʈʦʟʚʠʪʦʢ ʮʠʬʨʦʚʦʾ ʦʩʚʽʪʠ ʻ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʤʦʜʝʨʥʽʟʘʮʽʾ ʦʩʚʽʪʥʽʭ 

ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʘʢʪʫʘʣʴʥʠʤ ʚʠʢʣʠʢʘʤ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. 

ɯʥʪʝʛʨʘʮʽʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʩʧʨʠʷʻ ʩʪʚʦʨʝʥʥʶ 

ʛʥʫʯʢʠʭ, ʘʜʘʧʪʠʚʥʠʭ ʽ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʦʩʚʽʪʥʽʭ ʩʝʨʝʜʦʚʠʱ, ʷʢʽ ʩʧʨʠʷʶʪʴ 

ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʩʘʤʦʩʪʽʡʥʦʤʫ ʥʘʚʯʘʥʥʶ ʪʘ ʢʦʦʧʝʨʘʪʠʚʥʦʾ 

ʚʟʘʻʤʦʜʽʾ ʩʪʫʜʝʥʪʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘʢʦʞ ʧʽʜʚʠʱʫʻ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʨʦʟʦʨʽ ʡ 

ʦʙô̒ ʢʪʠʚʥʽ ʧʽʜʭʦʜʠ ʜʦ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ. ɺʦʜʥʦʯʘʩ ʮʠʬʨʦʚʽʟʘʮʽʷ ʦʩʚʽʪʠ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʥʠʟʢʦʶ ʚʠʢʣʠʢʽʚ, ʟʦʢʨʝʤʘ ʧʨʦʙʣʝʤʦʶ ʮʠʬʨʦʚʦʾ ʥʝʨʽʚʥʦʩʪʽ, 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʮʠʬʨʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʧʝʜʘʛʦʛʽʚ ʪʘ ʤʦʪʠʚʘʮʽʾ 

ʩʪʫʜʝʥʪʽʚ ʜʦ ʘʢʪʠʚʥʦʾ ʫʯʘʩʪʽ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ. ʈʦʟʚô̫ ʟʘʥʥʷ ʮʠʭ ʧʠʪʘʥʴ 

ʧʦʪʨʝʙʫʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ, ʱʦ ʚʢʣʶʯʘʻ ʥʝ ʣʠʰʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʩʫʨʩʽʚ, ʘ ʡ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʚʠʢʣʘʜʘʯʽʚ ʚ ʥʘʧʨʷʤʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ, ʪʘʢʠʭ ʷʢ 

ʛʝʡʤʽʬʽʢʘʮʽʷ, ʽʥʪʝʨʘʢʪʠʚʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʚʽʜʢʨʠʪʽ ʦʩʚʽʪʥʽ ʦʥʣʘʡʥ-ʨʝʩʫʨʩʠ. 

ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʦʩʚʽʪʠ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʰʠʨʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʘʜʘʧʪʠʚʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʧʝʨʩʦʥʘʣʽʟʘʮʽʶ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʦʪʨʝʙ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. ɺʘʞʣʠʚʠʤ ʥʘʧʨʷʤʦʤ ʻ ʪʘʢʦʞ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ 

ʚʽʨʪʫʘʣʴʥʦʾ ʪʘ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʱʦ ʚʽʜʢʨʠʚʘʶʪʴ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʧʨʘʢʪʠʯʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʬʝʨʘʭ, ʜʝ ʥʝʦʙʭʽʜʥʝ ʚʽʜʪʚʦʨʝʥʥʷ 

ʩʢʣʘʜʥʠʭ ʘʙʦ ʥʝʙʝʟʧʝʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʋʩʧʽʰʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʧʦʪʨʝʙʫʻ ʦʥʦʚʣʝʥʥʷ ʦʩʚʽʪʥʽʭ ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʨʦʟʨʦʙʢʠ ʨʷʜʫ ʟʘʭʦʜʽʚ ʱʦʜʦ 

ʝʬʝʢʪʠʚʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʮʠʬʨʦʚʽʟʘʮʽʷ ʦʩʚʽʪʠ ʩʪʚʦʨʶʻ ʟʥʘʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʧʨʦʪʝ ʾʾ ʝʬʝʢʪʠʚʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʪʨʝʙʫʻ 

ʧʝʚʥʠʭ ʟʫʩʠʣʴ. ʂʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʤʦʥʽʪʦʨʠʥʛ ʾʭ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʘʜʘʧʪʘʮʽʷ ʦʩʚʽʪʥʽʭ ʤʝʪʦʜʠʢ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʨʝʙ 

ʩʫʯʘʩʥʦʛʦ ʨʠʥʢʫ ʧʨʘʮʽ ʻ ʢʣʶʯʦʚʠʤʠ ʬʘʢʪʦʨʘʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʠ ʚ 

ʫʤʦʚʘʭ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ. 
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ɺʠʚʯʝʥʥʷ ʘʩʪʨʦʥʦʤʽʾ ʪʨʘʜʠʮʽʡʥʦ ʧʦʚô̫ ʟʘʥʝ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ ʦʧʝʨʫʚʘʥʥʷ 

ʘʙʩʪʨʘʢʪʥʠʤʠ ʧʦʥʷʪʪʷʤʠ, ʨʦʟʫʤʽʥʥʷ ʩʢʣʘʜʥʠʭ ʪʨʠʚʠʤʽʨʥʠʭ ʩʪʨʫʢʪʫʨ ʪʘ 

ʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ɺʩʝʩʚʽʪʽ. ʊʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ, 

ʪʘʢʽ ʷʢ ʣʝʢʮʽʾ ʪʘ ʨʦʟʚô̫ ʟʫʚʘʥʥʷ ʟʘʜʘʯ çʥʘ ʧʘʧʝʨʽè, ʯʘʩʪʦ ʚʠʷʚʣʷʶʪʴʩʷ 

ʥʝʜʦʩʪʘʪʥʴʦ ʝʬʝʢʪʠʚʥʠʤʠ ʜʣʷ ʛʣʠʙʦʢʦʛʦ ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ ʪʘ ʬʦʨʤʫʚʘʥʥʷ 

ʩʪʽʡʢʠʭ ʥʘʚʠʯʦʢ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʟʥʘʯʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ, ʟʦʢʨʝʤʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʦʜʝʣʝʡ. 

ɯʥʪʝʨʘʢʪʠʚʥʽ ʢʦʤʧôʁ ʪʝʨʥʽ ʤʦʜʝʣʽ ʥʘʜʘʶʪʴ ʫʥʽʢʘʣʴʥʫ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʷʚʠʱ, ʜʦʟʚʦʣʷʶʯʠ ʟʜʦʙʫʚʘʯʘʤ ʦʩʚʽʪʠ ʜʦʩʣʽʜʞʫʚʘʪʠ 

ʾʭ ʫ ʜʠʥʘʤʽʮʽ, ʟʤʽʥʶʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʪʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʘ ʥʘʩʣʽʜʢʘʤʠ ʩʚʦʾʭ ʜʽʡ. ʎʝ 

ʧʦʢʘʟʘʥʦ ʫ ʨʦʙʦʪʘʭ [1ï3; 5]. ʂʨʽʤ ʪʦʛʦ, ʪʘʢʽ ʤʦʜʝʣʽ ʤʦʞʫʪʴ ʙʫʪʠ ʝʬʝʢʪʠʚʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʨʦʟʚô̫ ʟʫʚʘʥʥʷ ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʟʘʜʘʯ, 

ʥʘʜʘʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʪʠ, ʧʝʨʝʚʽʨʷʪʠ ʛʽʧʦʪʝʟʠ ʪʘ ʢʨʘʱʝ ʨʦʟʫʤʽʪʠ 

ʬʽʟʠʯʥʽ ʟʘʢʦʥʠ, ʱʦ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʮʠʭ ʧʨʦʮʝʩʽʚ.  

ʅʘ ʨʠʩ. 1, ʷʢ ʧʨʠʢʣʘʜ, ʧʦʢʘʟʘʥʘ ʪʨʠʚʠʤʽʨʥʘ ʤʦʜʝʣʴ-ʪʨʝʥʘʞʝʨ [4], ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʽ ʚʠʨʽʰʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʚʠʩʦʪʠ 

ʩʚʽʪʠʣʘ ʚ ʤʦʤʝʥʪ ʢʫʣʴʤʽʥʘʮʽʾ. ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʦʢʨʦʢʦʚʘ ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ ï ʜʣʷ 

ʧʦʢʘʟʫ ʢʫʪʽʚ. ʊʘʢʘ ʤʦʜʝʣʴ ï ʤʦʜʝʣʴ-ʪʨʝʥʘʞʝʨ, ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʥʘʚʯʘʥʥʷ ʪʘ 

ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ. ʗʢ ʧʨʘʚʠʣʦ, ʪʘʢʽ 

ʽʥʪʝʨʘʢʪʠʚʥʽ ʪʨʝʥʘʞʝʨʠ ʤʽʩʪʷʪʴ ʛʝʥʝʨʘʪʦʨ ʟʘʚʜʘʥʴ ʟ ʥʘʙʦʨʫ ʧʨʦʛʨʘʤ ʟʘ ʧʝʚʥʠʤ 

ʘʣʛʦʨʠʪʤʦʤ, ʘ ʪʘʢʦʞ ʙʣʦʢ ʦʙʨʦʙʢʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʦʩʪʘʚʣʝʥʝ ʟʘʧʠʪʘʥʥʷ. ɺʦʥʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʩʪʫʜʝʥʪʫ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ 

ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʪʝʤʘʪʠʯʥʦʛʦ ʪʝʩʪʫ ʜʣʷ ʩʘʤʦʢʦʥʪʨʦʣʶ. 

https://mon.gov.ua/
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ʈʠʩ. 1. ʊʨʠʚʠʤʽʨʥʽ ɯʂʄ çɺʠʟʥʘʯʝʥʥʷ ʚʠʩʦʪʠ ʩʚʽʪʠʣʘ ʚ ʤʦʤʝʥʪ ʢʫʣʴʤʽʥʘʮʽʾè [4]  

ɯʥʪʝʨʘʢʪʠʚʥʘ ʢʦʤʧôʁ ʪʝʨʥʘ ʤʦʜʝʣʴ çɺʠʟʥʘʯʝʥʥʷ ʚʠʩʦʪʠ ʩʚʽʪʠʣʘ ʚ ʤʦʤʝʥʪ 

ʢʫʣʴʤʽʥʘʮʽʾè ʤʘʻ ʟʥʘʯʥʽ ʧʝʨʝʚʘʛʠ ʧʽʜ ʯʘʩ ʨʦʟʚô̫ ʟʫʚʘʥʥʷ ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʟʘʜʘʯ, 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʚʠʩʦʪʠ ʩʚʽʪʠʣ ʫ ʤʦʤʝʥʪ ʾʭʥʴʦʾ ʢʫʣʴʤʽʥʘʮʽʾ. 

ʄʦʜʝʣʴ ʥʘʦʯʥʦ ʽʣʶʩʪʨʫʻ ʚʟʘʻʤʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʛʦʨʠʟʦʥʪʫ, ʥʝʙʝʩʥʦʛʦ 

ʝʢʚʘʪʦʨʘ, ʧʦʣʶʩʽʚ ʩʚʽʪʫ ʪʘ ʜʦʙʦʚʦʾ ʧʘʨʘʣʝʣʽ ʩʚʽʪʠʣʘ ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ ʛʝʦʛʨʘʬʽʯʥʦʾ 

ʰʠʨʦʪʠ. ʎʝ ʜʦʧʦʤʘʛʘʻ ʟʜʦʙʫʚʘʯʘʤ ʦʩʚʽʪʠ ʧʦʜʦʣʘʪʠ ʪʨʫʜʥʦʱʽ, ʧʦʚô̫ ʟʘʥʽ ʟ 

ʘʙʩʪʨʘʢʪʥʠʤ ʫʷʚʣʝʥʥʷʤ ʥʝʙʝʩʥʦʾ ʩʬʝʨʠ ʪʘ ʾʾ ʝʣʝʤʝʥʪʽʚ. 

ʂʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʽʥʪʝʨʘʢʪʠʚʥʦ ʟʤʽʥʶʚʘʪʠ ʛʝʦʛʨʘʬʽʯʥʫ ʰʠʨʦʪʫ ʤʽʩʮʷ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʩʭʠʣʝʥʥʷ ʩʚʽʪʠʣʘ ʽ ʦʜʨʘʟʫ ʞ ʩʧʦʩʪʝʨʽʛʘʪʠ, ʷʢ ʮʝ ʚʧʣʠʚʘʻ ʥʘ 

ʧʦʣʦʞʝʥʥʷ ʥʝʙʝʩʥʦʛʦ ʝʢʚʘʪʦʨʘ ʪʘ ʚʠʩʦʪʫ ʩʚʽʪʠʣʘ ʚ ʤʦʤʝʥʪ ʢʫʣʴʤʽʥʘʮʽʾ. ʎʝ 

ʩʧʨʠʷʻ ʛʣʠʙʦʢʦʤʫ ʨʦʟʫʤʽʥʥʶ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʮʠʤʠ ʚʝʣʠʯʠʥʘʤʠ. 

ʄʦʜʝʣʴ ʚʽʟʫʘʣʴʥʦ ʜʝʤʦʥʩʪʨʫʻ ʛʝʦʤʝʪʨʠʯʥʠʡ ʟʤʽʩʪ ʬʦʨʤʫʣʠ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʚʠʩʦʪʠ ʩʚʽʪʠʣʘ ʚ ʢʫʣʴʤʽʥʘʮʽʾ (hʚ = 90̄ ī᷄◖īŭ᷄). ɿʜʦʙʫʚʘʯʽ ʤʦʞʫʪʴ 

ʙʘʯʠʪʠ ʢʫʪʠ ,ʟ ŭ ʪʘ h ʥʘ ʥʝʙʝʩʥʽʡ ʩʬʝʨʽ, ʱʦ ʧʦʣʝʛʰʫʻ ʨʦʟʫʤʽʥʥʷ ʮʽʻʾ ʬʦʨʤʫʣʠ ʪʘ 

ʫʤʦʚ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ (ʧʽʚʥʽʯʥʘ/ʧʽʚʜʝʥʥʘ ʧʽʚʢʫʣʷ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ◖ ʪʘ ŭ). 

ʉʧʦʩʪʝʨʽʛʘʶʯʠ ʟʘ ʜʦʙʦʚʠʤ ʨʫʭʦʤ ʩʚʽʪʠʣʘ ʪʘ ʤʦʤʝʥʪʦʤ ʡʦʛʦ ʢʫʣʴʤʽʥʘʮʽʾ, 

ʟʜʦʙʫʚʘʯʽ ʬʦʨʤʫʶʪʴ ʽʥʪʫʾʪʠʚʥʝ ʨʦʟʫʤʽʥʥʷ ʪʦʛʦ, ʯʦʤʫ ʩʘʤʝ ʚ ʮʝʡ ʤʦʤʝʥʪ ʩʚʽʪʠʣʦ 

ʜʦʩʷʛʘʻ ʥʘʡʙʽʣʴʰʦʾ (ʘʙʦ ʥʘʡʤʝʥʰʦʾ) ʚʠʩʦʪʠ ʥʘʜ ʛʦʨʠʟʦʥʪʦʤ ʜʣʷ ʜʘʥʦʾ ʜʦʙʠ. 

ʇʽʩʣʷ ʨʦʟʚô̫ ʟʘʥʥʷ ʟʘʜʘʯʽ ʘʥʘʣʽʪʠʯʥʠʤ ʰʣʷʭʦʤ, ʟʜʦʙʫʚʘʯʽ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʘʪʠ ʤʦʜʝʣʴ ʜʣʷ ʚʽʟʫʘʣʴʥʦʾ ʧʝʨʝʚʽʨʢʠ ʦʪʨʠʤʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. ɺʚʽʚʰʠ 

ʚʽʜʧʦʚʽʜʥʫ ʰʠʨʦʪʫ ʪʘ ʩʭʠʣʝʥʥʷ, ʚʦʥʠ ʤʦʞʫʪʴ ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʤʦʜʝʣʴ 

ʚʽʜʦʙʨʘʞʘʻ ʨʦʟʨʘʭʦʚʘʥʫ ʚʠʩʦʪʫ ʩʚʽʪʠʣʘ ʚ ʤʦʤʝʥʪ ʢʫʣʴʤʽʥʘʮʽʾ. 

ʄʦʜʝʣʴ ʜʦʟʚʦʣʷʻ ʣʝʛʢʦ ʤʦʜʝʣʶʚʘʪʠ ʨʽʟʥʽ ʩʮʝʥʘʨʽʾ ʩʧʦʩʪʝʨʝʞʝʥʴ (ʨʽʟʥʽ 

ʰʠʨʦʪʠ, ʨʽʟʥʽ ʩʚʽʪʠʣʘ), ʱʦ ʩʧʨʠʷʻ ʢʨʘʱʦʤʫ ʟʘʩʚʦʻʥʥʶ ʤʘʪʝʨʽʘʣʫ ʪʘ ʨʦʟʚʠʪʢʫ 

ʥʘʚʠʯʦʢ ʘʥʘʣʽʟʫ ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʩʠʪʫʘʮʽʡ. 

ɯʥʪʝʨʘʢʪʠʚʥʠʡ ʭʘʨʘʢʪʝʨ ʤʦʜʝʣʽ ʨʦʙʠʪʴ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʙʽʣʴʰ 

ʟʘʭʦʧʣʶʶʯʠʤ ʪʘ ʮʽʢʘʚʠʤ, ʱʦ ʧʽʜʚʠʱʫʻ ʤʦʪʠʚʘʮʽʶ ʟʜʦʙʫʚʘʯʽʚ ʜʦ ʚʠʚʯʝʥʥʷ 

ʘʩʪʨʦʥʦʤʽʾ ʪʘ ʨʦʟʚô̫ ʟʫʚʘʥʥʷ ʟʘʜʘʯ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʽʥʪʝʨʘʢʪʠʚʥʘ ʢʦʤʧôʁ ʪʝʨʥʘ ʤʦʜʝʣʴ çɺʠʟʥʘʯʝʥʥʷ ʚʠʩʦʪʠ 

ʩʚʽʪʠʣʘ ʚ ʤʦʤʝʥʪ ʢʫʣʴʤʽʥʘʮʽʾè ʻ ʮʽʥʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʥʘʚʯʘʥʥʷ ʘʩʪʨʦʥʦʤʽʾ, 

ʱʦ ʟʥʘʯʥʦ ʧʦʣʝʛʰʫʻ ʨʦʟʫʤʽʥʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʩʧʨʠʷʻ ʝʬʝʢʪʠʚʥʦʤʫ 

ʬʦʨʤʫʚʘʥʥʶ ʥʘʚʠʯʦʢ ʨʦʟʚô̫ ʟʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʟʘʜʘʯ ʟʘʚʜʷʢʠ 

ʩʚʦʾʡ ʥʘʦʯʥʦʩʪʽ, ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʩʘʤʦʩʪʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 10 ʢʚʽʪʥʷ 2025, ˉ 15 
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ɿʘʩʪʦʩʫʚʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʦʜʝʣʝʡ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ 

ʥʘʧʨʷʤʢʦʤ ʫ ʤʝʪʦʜʠʮʽ ʥʘʚʯʘʥʥʷ ʘʩʪʨʦʥʦʤʽʾ. ɺʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʬʝʢʪʠʚʥʫ 

ʚʽʟʫʘʣʽʟʘʮʽʶ ʩʢʣʘʜʥʠʭ ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʷʚʠʱ, ʘʢʪʠʚʽʟʫʶʪʴ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, 

ʩʧʨʠʷʶʪʴ ʛʣʠʙʰʦʤʫ ʨʦʟʫʤʽʥʥʶ ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʬʦʨʤʫʚʘʥʥʶ ʩʪʽʡʢʠʭ 

ʥʘʚʠʯʦʢ ʨʦʟʚô̫ ʟʫʚʘʥʥʷ ʟʘʜʘʯ. ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʨʦʟʨʦʙʢʫ ʥʦʚʠʭ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʦʜʝʣʝʡ, ʚʠʚʯʝʥʥʷ ʾʭʥʴʦʛʦ ʚʧʣʠʚʫ ʥʘ ʨʽʟʥʽ 

ʘʩʧʝʢʪʠ ʥʘʚʯʘʥʥʷ ʘʩʪʨʦʥʦʤʽʾ ʪʘ ʨʦʟʨʦʙʢʫ ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ 

ʾʭʥʴʦʛʦ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ. ɯʥʪʝʛʨʘʮʽʷ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʦʜʝʣʝʡ ʫ ʥʘʚʯʘʥʥʷ ʘʩʪʨʦʥʦʤʽʾ ʻ ʚʘʞʣʠʚʠʤ 

ʢʨʦʢʦʤ ʥʘ ʰʣʷʭʫ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʘʩʪʨʦʥʦʤʽʯʥʦʾ ʦʩʚʽʪʠ ʪʘ ʧʽʜʛʦʪʦʚʢʠ 

ʢʦʤʧʝʪʝʥʪʥʠʭ ʬʘʭʽʚʮʽʚ ʫ ʛʘʣʫʟʽ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ. 
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grodin@tnpu.edu.ua 

ʂʦʞʥʘ ʣʶʜʠʥʘ ʚ ʩʚʦʻʤʫ ʞʠʪʪʽ ʤʦʞʝ ʦʧʠʥʠʪʠʩʷ ʚ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ ʻ ʜʝʢʽʣʴʢʘ 

ʰʣʷʭʽʚ ʚʠʢʦʥʘʥʥʷ ʷʢʦʛʦʩʴ ʟʘʚʜʘʥʥʷ, ʱʦʙ ʜʦʩʷʛʪʠ ʧʝʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. ʊʘʢ 

ʚʠʥʠʢʘʶʪʴ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ ʧʦʪʨʽʙʥʦ ʰʫʢʘʪʠ ʦʧʪʠʤʘʣʴʥʠʡ ʩʧʦʩʽʙ. ɸʣʝ, ʟʘʣʝʞʥʦ 

ʚʽʜ ʩʠʪʫʘʮʽʡ, ʷʢʽ ʩʢʣʘʜʘʶʪʴʩʷ, ʥʘʡʢʨʘʱʠʤʠ ʤʦʞʫʪʴ ʚʠʷʚʠʪʠʩʷ ʘʙʩʦʣʶʪʥʦ ʨʽʟʥʽ 

ʨʽʰʝʥʥʷ. ɺʩʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʙʨʘʥʦʛʦ ʘʙʦ ʟʘʟʥʘʯʝʥʦʛʦ ʢʨʠʪʝʨʽʶ. ʇʨʠʧʫʩʪʠʤʦ, 

ʥʘʧʨʠʢʣʘʜ, ʱʦ ʫʯʝʥʴ ʞʠʚʝ ʜʘʣʝʢʦ ʚʽʜ ʰʢʦʣʠ ʽ ʤʦʞʝ ʜʽʩʪʘʪʠʩʷ ʜʦ ʰʢʦʣʠ ʥʘ 
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ʪʨʘʤʚʘʾ ʟʘ 30 ʭʚʠʣʠʥ, ʘʙʦ ʧʨʦʾʭʘʪʠ ʯʘʩʪʠʥʫ ʰʣʷʭʫ ʥʘ ʪʨʘʤʚʘʾ, ʘ ʧʦʪʽʤ ʧʝʨʝʩʽʩʪʠ 

ʥʘ ʪʨʦʣʝʡʙʫʩ ʽ ʚʠʪʨʘʪʠʪʠ ʚʩʴʦʛʦ 20 ʭʚʠʣʠʥ. ɼʘʚʘʡʪʝ ʦʮʽʥʠʤʦ ʦʙʠʜʚʘ ʚʘʨʽʘʥʪʠ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ. ʆʯʝʚʠʜʥʦ, ʱʦ ʜʨʫʛʝ ʨʽʰʝʥʥʷ ʙʫʜʝ ʥʘʡʢʨʘʱʠʤ, ʷʢʱʦ ʚʘʤ 

ʧʦʪʨʽʙʥʦ ʜʽʩʪʘʪʠʩʷ ʜʦ ʰʢʦʣʠ ʟʘ ʤʽʥʽʤʘʣʴʥʠʡ ʯʘʩ, ʪʦʙʪʦ ʚʦʥʦ ʻ ʥʘʡʢʨʘʱʠʤ ʚ 

ʧʣʘʥʽ ʤʽʥʽʤʽʟʘʮʽʾ ʯʘʩʫ. ɿʘ ʽʥʰʠʤ ʢʨʠʪʝʨʽʻʤ (ʥʘʧʨʠʢʣʘʜ, ʤʽʥʽʤʽʟʘʮʽʷ 

ʚʘʨʪʦʩʪʽ) ʧʝʨʰʝ ʨʽʰʝʥʥʷ ʻ ʥʘʡʢʨʘʱʠʤ. ʗʢ ʙʘʯʠʤʦ, ʨʽʟʥʽ ʢʨʠʪʝʨʽʾ ʧʦ-ʨʽʟʥʦʤʫ 

ʬʦʨʤʫʶʪʴ ʧʦʥʷʪʪʷ çʥʘʡʢʨʘʱʝè: ʤʽʥʽʤʘʣʴʥʽ ʚʠʪʨʘʪʠ, ʤʽʥʽʤʘʣʴʥʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ 

ʥʦʨʤʠ, ʤʘʢʩʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ, ʧʨʠʙʫʪʦʢ ʪʦʱʦ. ʊʦʤʫ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʤʦʞʥʘ ʬʦʨʤʫʣʶʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʟʘʜʘʯʽ, ʪʘʢ ʷʢ 

ʧʨʠʥʮʠʧʦʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚ ʟʥʘʭʦʜʞʝʥʥʽ ʥʘʡʤʝʥʰʦʛʦ ʘʙʦ ʥʘʡʙʽʣʴʰʦʛʦ 

ʟʥʘʯʝʥʥʷ ʥʝʤʘʻ. 

ʊʠʧʦʚʠʤ ʚʠʧʘʜʢʦʤ ʥʝʧʨʘʚʠʣʴʥʦʾ ʧʦʩʪʘʥʦʚʢʠ ʫʤʦʚ ʦʧʪʠʤʽʟʘʮʽʡʥʦʾ ʟʘʜʘʯʽ ʻ 

ʧʦʰʠʨʝʥʘ ʧʦʤʠʣʢʘ, ʢʦʣʠ ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʥʘʭʦʜʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ 

ʜʝʢʽʣʴʢʦʭ ʧʘʨʘʤʝʪʨʽʚ ʦʜʥʦʯʘʩʥʦ. ʇʨʘʚʠʣʴʥʘ ʧʦʩʪʘʥʦʚʢʘ ʦʧʪʠʤʘʣʴʥʦʾ ʟʘʜʘʯʽ ʙʫʜʝ 

ʚ ʙʫʜʴ-ʷʢʦʤʫ ʟ ʥʘʩʪʫʧʥʠʭ ʚʘʨʽʘʥʪʽʚ: çʦʪʨʠʤʘʪʠ ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʠʭʽʜ ʧʨʦʜʫʢʮʽʾ 

ʧʨʠ ʟʘʜʘʥʠʭ ʚʠʪʨʘʪʘʭ ʩʠʨʦʚʠʥʠè ʘʙʦ çʟʘʙʝʟʧʝʯʠʪʠ ʤʽʥʽʤʘʣʴʥʫ ʚʠʪʨʘʪʫ 

ʩʠʨʦʚʠʥʠ ʧʨʠ ʟʘʜʘʥʦʤʫ ʚʠʭʦʜʽ ʧʨʦʜʫʢʮʽʾè. ɺ ʢʦʞʥʦʤʫ ʪʘʢʦʤʫ ʬʦʨʤʫʣʶʚʘʥʥʽ 

ʜʦʪʨʠʤʫʻʪʴʩʷ ʚʠʤʦʛʘ ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʪʽʣʴʢʠ ʜʣʷ ʦʜʥʽʻʾ ʚʝʣʠʯʠʥʠ. 

ʈʦʟʚô̫ ʟʫʚʘʥʥʷ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ ʜʘʻ ʟʤʦʛʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʥʘʡʦʤʠʪʠʩʴ ʽʟ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʤʝʪʦʜʦʤ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʠʡ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʽ ʥʘ 

ʷʢʠʡ ʦʧʠʨʘʻʪʴʩʷ ʥʘʫʢʘ. ʎʝ ʚʽʜʧʦʚʽʜʥʦ ʟʘʙʝʟʧʝʯʫʻ ʥʘʣʝʞʥʠʡ ʨʽʚʝʥʴ ʛʣʠʙʦʢʠʭ, 

ʤʽʮʥʠʭ ʽ ʫʩʚʽʜʦʤʣʝʥʠʭ (ʱʦ ʥʘʡʛʦʣʦʚʥʽʰʝ) ʟʥʘʥ ɹ[1]. 

ʊʘʢʠʤ ʯʠʥʦʤ ʝʪʘʧʠ ʧʽʜʛʦʪʦʚʢʠ ʤʦʜʝʣʝʡ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʠʙʽʨ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʟʘʚʜʘʥʥʷ, ʘʥʘʣʽʟ ʽ ʩʢʣʘʜʘʥʥʷ ʘʣʛʦʨʠʪʤʫ, ʚʠʙʽʨ ʜʠʟʘʡʥʫ ʬʦʨʤʠ, 

ʩʪʚʦʨʝʥʥʷ ʬʦʨʤʠ, ʦʙʨʦʙʢʫ ʧʦʜʽʡ (ʟʘʧʠʩ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ), ʪʝʩʪʫʚʘʥʥʷ 

ʧʨʦʛʨʘʤʠ. ʅʘ ʧʨʠʢʣʘʜʽ ʚʠʢʦʥʘʥʦʛʦ ʟʘʚʜʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʧʦʢʘʟʘʪʠ ʚʝʩʴ ʧʨʦʮʝʩ 

ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ [2]. 

ɿʘʜʘʯʽ, ʚ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʰʫʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʚô̫ ʟʢʫ ʥʘʟʠʚʘʶʪʴʩʷ 

ʟʘʜʘʯʘʤʠ ʦʧʪʠʤʽʟʘʮʽʾ. ʄʝʪʦʜʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʦʧʪʠʤʽʟʘʮʽʾ, 

ʥʘʟʠʚʘʶʪʴʩʷ ʤʝʪʦʜʘʤʠ ʦʧʪʠʤʽʟʘʮʽʾ. ʋ ʥʘʡʧʨʦʩʪʽʰʠʭ ʚʠʧʘʜʢʘʭ ʤʠ ʚʽʜʨʘʟʫ 

ʧʝʨʝʚʦʜʠʤʦ ʫʤʦʚʫ ʟʘʜʘʯʽ ʥʘ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʚʫ ʽ ʦʪʨʠʤʫʻʤʦ ʾʾ ʤʘʪʝʤʘʪʠʯʥʝ 

ʬʦʨʤʫʣʶʚʘʥʥʷ.  

ʅʘ ʧʨʘʢʪʠʮʽ ʧʨʦʮʝʩ ʬʦʨʤʘʣʽʟʘʮʽʾ ʟʘʜʘʯʽ ʜʦʩʠʪʴ ʩʢʣʘʜʥʠʡ. ʇʨʠʧʫʩʪʠʤʦ, 

ʥʘʧʨʠʢʣʘʜ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʨʦʟʧʦʜʽʣʠʪʠ ʨʽʟʥʽ ʚʠʜʠ ʦʙʨʦʙʣʶʚʘʥʦʾ ʚ ʜʘʥʦʤʫ ʮʝʭʫ 

ʧʨʦʜʫʢʮʽʾ ʤʽʞ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʦʙʣʘʜʥʘʥʥʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ 

ʚʠʢʦʥʘʥʥʷ ʟʘʜʘʥʦʛʦ ʧʣʘʥʫ ʧʦ ʚʠʧʫʩʢʫ ʧʨʦʜʫʢʮʽʾ ʢʦʞʥʦʛʦ ʚʠʜʫ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ 

ʚʠʪʨʘʪʘʤʠ. ɺʝʩʴ ʧʨʦʮʝʩ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʚʠʛʣʷʜʽ 

ʥʘʩʪʫʧʥʠʭ ʝʪʘʧʽʚ. 

ɺʠʚʯʝʥʥʷ ʦʙô̒ ʢʪʘ. ʇʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ ʨʦʟʫʤʽʪʠ ʧʨʦʮʝʩ, ʱʦ 

ʚʽʜʙʫʚʘʻʪʴʩʷ, ʚʠʟʥʘʯʠʪʠ ʥʝʦʙʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ (ʥʘʧʨʠʢʣʘʜ, ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʠʭ ʽ 

ʚʟʘʻʤʦʟʘʤʽʥʥʠʭ ʚʠʜʽʚ ʦʙʣʘʜʥʘʥʥʷ, ʡʦʛʦ ʧʝʨʝʨʦʙʥʽ ʧʦʪʫʞʥʦʩʪʽ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ 

ʧʨʦʜʫʢʮʽʾ ʪʦʱʦ). 

ʆʧʠʩʦʚʝ ʤʦʜʝʣʶʚʘʥʥʷ ï ʮʝ ʧʦʰʫʢ ʽ ʬʽʢʩʫʚʘʥʥʷ ʟʚô̫ ʟʢʽʚ ʽ ʚʧʣʠʚʽʚ ʤʽʞ 

ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʦʮʝʩʫ ʟ ʪʦʯʢʠ ʟʦʨʫ ʢʨʠʪʝʨʽʶ ʦʧʪʠʤʽʟʘʮʽʾ. 
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ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ï ʮʝ ʧʝʨʝʢʣʘʜ ʦʧʠʩʦʚʦʾ ʤʦʜʝʣʽ ʥʘ ʬʦʨʤʘʣʴʥʫ 

ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʚʫ. ɺʩʽ ʫʤʦʚʠ ʟʘʧʠʩʫʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʚʽʜʧʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ 

ʦʙʤʝʞʝʥʴ (ʨʽʚʥʷʥʴ ʽ ʥʝʨʽʚʥʦʩʪʝʡ). ɹʫʜʴ-ʷʢʠʡ ʨʦʟʚô̫ ʟʦʢ ʮʽʻʾ ʩʠʩʪʝʤʠ ʥʘʟʠʚʘʻʪʴʩʷ 

ʜʦʧʫʩʪʠʤʠʤ ʨʦʟʚô̫ ʟʢʦʤ. ʂʨʠʪʝʨʽʡ ʟʘʧʠʩʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʾ, ʷʢʫ ʧʨʠʡʥʷʪʦ 

ʥʘʟʠʚʘʪʠ ʮʽʣʴʦʚʦʶ ʬʫʥʢʮʽʻʶ. ʈʦʟʚô̫ ʟʫʚʘʥʥʷ ʟʘʜʘʯʽ ʦʧʪʠʤʽʟʘʮʽʾ ʧʦʣʷʛʘʻ ʚ 

ʟʥʘʭʦʜʞʝʥʥʽ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʘʙʦ ʤʽʥʽʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ ʥʘ 

ʤʥʦʞʠʥʽ ʨʦʟʚô̫ ʟʢʽʚ ʩʠʩʪʝʤʠ ʦʙʤʝʞʝʥʴ. 

ɺʠʙʽʨ (ʘʙʦ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʠ) ʤʝʪʦʜʫ ʨʦʟʚô̫ ʟʘʥʥʷ ʟʘʜʘʯʽ. ʆʩʢʽʣʴʢʠ 

ʟʘʜʘʯʘ ʚʞʝ ʥʘʧʠʩʘʥʘ ʚ ʤʘʪʝʤʘʪʠʯʥʽʡ ʬʦʨʤʽ, ʾʾ ʢʦʥʢʨʝʪʥʠʡ ʟʤʽʩʪ ʥʘʩ ʥʝ ʮʽʢʘʚʠʪʴ. 

ʉʧʨʘʚʘ ʚ ʪʦʤʫ, ʱʦ ʜʦ ʦʜʥʦʛʦ ʽ ʪʦʛʦ ʞ ʬʦʨʤʘʣʴʥʦʛʦ ʟʘʧʠʩʫ ʯʘʩʪʦ ʟʚʦʜʷʪʴʩʷ 

ʘʙʩʦʣʶʪʥʦ ʨʽʟʥʽ ʟʘʚʜʘʥʥʷ. ʊʦʤʫ ʧʨʠ ʚʠʙʦʨʽ ʤʝʪʦʜʫ ʨʦʟʚô̫ ʟʫʚʘʥʥʷ ʦʩʥʦʚʥʘ ʫʚʘʛʘ 

ʧʨʠʜʽʣʷʻʪʴʩʷ ʥʝ ʟʤʽʩʪʫ ʟʘʜʘʯʽ, ʘ ʦʪʨʠʤʘʥʽʡ ʤʘʪʝʤʘʪʠʯʥʽʡ ʩʪʨʫʢʪʫʨʽ. ɯʥʦʜʽ 

ʩʧʝʮʠʬʽʢʘ ʟʘʜʘʯʽ ʤʦʞʝ ʟʘʞʘʜʘʪʠ ʜʝʷʢʦʾ ʤʦʜʠʬʽʢʘʮʽʾ ʚʞʝ ʚʽʜʦʤʦʛʦ ʤʝʪʦʜʫ ʘʙʦ 

ʥʘʚʽʪʴ ʨʦʟʨʦʙʢʠ ʥʦʚʦʛʦ. 

ʇʽʜʙʽʨ ʘʙʦ ʥʘʧʠʩʘʥʥʷ ʧʨʦʛʨʘʤʠ ʜʣʷ ʨʦʟʚô̫ ʟʘʥʥʷ ʟʘʜʘʯʽ ʥʘ ʢʦʤʧôʁ ʪʝʨʽ. 

ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʧʨʦʙʣʝʤ ʚʠʥʠʢʘʶʪʴ ʯʝʨʝʟ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʟʤʽʥʥʠʭ. ɼʣʷ 

ʨʦʟʚô̫ ʟʘʥʥʷ ʟʘʜʘʯʽ ʥʘ ʢʦʤʧôʁ ʪʝʨʽ ʧʦʪʨʽʙʥʦ ʩʢʣʘʩʪʠ (ʘʙʦ ʚʠʢʦʨʠʩʪʘʪʠ ʚʞʝ ʛʦʪʦʚʫ) 

ʧʨʦʛʨʘʤʫ, ʷʢʘ ʨʝʘʣʽʟʫʻ ʚʠʙʨʘʥʠʡ ʤʝʪʦʜ ʧʦʰʫʢʫ ʨʦʟʚô̫ ʟʢʫ. 

ʈʦʟʚô̫ ʟʫʚʘʥʥʷ ʟʘʜʘʯʽ ʥʘ ʢʦʤʧôʁʪʝʨʽ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʢʣʘʜʝʥʦʾ ʧʨʦʛʨʘʤʠ 

ʢʦʤʧôʁ ʪʝʨ ʚʠʢʦʥʫʻ ʥʝʦʙʭʽʜʥʫ ʦʙʨʦʙʢʫ ʚʚʝʜʝʥʦʾ ʯʠʩʣʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʦʪʨʠʤʫʻ 

ʚʽʜʧʦʚʽʜʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʷʢʽ ʚʠʜʘʶʪʴʩʷ ʣʶʜʠʥʽ ʚ ʟʨʫʯʥʽʡ ʜʣʷ ʥʴʦʛʦ ʬʦʨʤʽ. 

ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʦʛʦ ʨʦʟʚô̫ ʟʢʫ. ʈʦʟʨʽʟʥʷʶʪʴ ʜʚʘ ʚʠʜʠ ʘʥʘʣʽʟʫ ʨʽʰʝʥʴ: 

ʬʦʨʤʘʣʴʥʠʡ (ʤʘʪʝʤʘʪʠʯʥʠʡ), ʢʦʣʠ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʦʪʨʠʤʘʥʦʛʦ 

ʨʦʟʚô̫ ʟʢʫ ʧʦʙʫʜʦʚʘʥʽʡ ʤʘʪʝʤʘʪʠʯʥʽʡ ʤʦʜʝʣʽ. 

ʆʙô̒ ʢʪ ʦʧʪʠʤʽʟʘʮʽʾ ʧʦʚʠʥʝʥ ʚʦʣʦʜʽʪʠ ʧʝʚʥʠʤʠ ʩʪʫʧʝʥʷʤʠ ʩʚʦʙʦʜʠ ï

 ʢʝʨʫʶʯʠʤʠ ʚʧʣʠʚʘʤʠ, ʱʦ ʜʦʧʫʩʢʘʶʪʴ ʟʤʽʥʫ ʡʦʛʦ ʩʪʘʥʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʝʚʥʠʭ 

ʚʠʤʦʛ. ʑʝ ʦʜʥʘ ʫʤʦʚʘ ʧʨʘʚʠʣʴʥʦʾ ʧʦʩʪʘʥʦʚʢʠ ʦʧʪʠʤʘʣʴʥʦʾ ʟʘʜʘʯʽ ʧʦʣʷʛʘʻ ʚ 

ʥʘʷʚʥʦʩʪʽ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʧʦʪʨʽʙʥʦʾ ʷʢʦʩʪʽ ʚ ʦʙô̒ ʢʪʽ ʦʧʪʠʤʽʟʘʮʽʾ. ɺʠʛʣʷʜ 

ʢʨʠʪʝʨʽʶ ʦʧʪʠʤʘʣʴʥʦʩʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʤʽʩʪʦʤ ʨʦʟʚô̫ ʟʫʚʘʥʦʾ ʦʧʪʠʤʽʟʘʮʽʡʥʦʾ 

ʟʘʜʘʯʽ ʽ ʤʦʞʝ ʤʘʪʠ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʚʠʙʽʨ ʤʝʪʦʜʫ ʨʦʟʚô̫ ʟʫʚʘʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʧʨʘʚʠʣʴʥʦʾ ʧʦʩʪʘʥʦʚʢʠ ʦʧʪʠʤʘʣʴʥʦʾ ʟʘʜʘʯʽ ʧʦʚʠʥʥʽ 

ʙʫʪʠ ʜʦʪʨʠʤʘʥʽ ʥʘʩʪʫʧʥʽ ʫʤʦʚʠ: ʚʠʤʦʛʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʪʽʣʴʢʠ ʦʜʥʫ ʚʝʣʠʯʠʥʫ; 

ʥʘʷʚʥʽʩʪʴ ʩʪʫʧʝʥʽʚ ʩʚʦʙʦʜʠ ʚ ʦʙô̒ ʢʪʽ, ʱʦ ʦʧʪʠʤʽʟʫʻʪʴʩʷ ï ʢʝʨʫʶʯʠʭ ʚʧʣʠʚʽʚ; 

ʤʦʞʣʠʚʽʩʪʴ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʚʝʣʠʯʠʥʠ, ʱʦ ʦʧʪʠʤʽʟʫʻʪʴʩʷ. 
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ɺɯʃʔʅʆʇʆʐʀʈʖɺɸʅɽ ʊɸ ʇʈʆʇʈɯɭʊɸʈʅɽ ʇʈʆɻʈɸʄʅɽ 
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ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 
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ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ 

ʚʽʣʴʥʦʧʦʰʠʨʶʚʘʥʦʛʦ ʪʘ ʧʨʦʧʨʽʻʪʘʨʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫ ʚʩʽʭ 

ʩʬʝʨʘʭ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʜʝʤʦʥʩʪʨʫʻ ʩʪʘʣʽ ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʥʝ 

ʚʠʢʣʶʯʝʥʥʷʤ ʻ ʽ ʟʚʫʢʦʨʝʞʠʩʝʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʤʘʫʙʫʪʥʴʦʛʦ ʚʯʠʪʝʣʷ ʤʫʟʠʯʥʦʛʦ 

ʤʠʩʪʝʮʪʚʘ. ɼʣʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʙʫʜʴ-ʷʢʦʛʦ ʧʨʦʬʽʣʶ ʚʽʣʴʥʝ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʻ ʥʝ ʪʽʣʴʢʠ ʟʘʩʦʙʦʤ ʥʘʚʯʘʥʥʷ, ʘ ʡ ʧʨʝʜʤʝʪʦʤ ʚʠʚʯʝʥʥʷ. ɸʥʘʣʽʟ 

ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʣʴʥʦʛʦ ʇɿ ʚ ʥʘʚʯʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ 

ʤʠʩʪʝʮʴʢʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ ʽ ʧʦʩʪʫʧʦʚʝ ʡʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʥʘʚʯʘʣʴʥʠʡ 

ʧʨʦʮʝʩ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʧʦʩʪʽʡʥʫ ʧʨʦʙʣʝʤʫ ʩʫʯʘʩʥʦʾ ʚʠʱʦʾ ʦʩʚʽʪʠ. 

ɺʽʜʤʽʥʥʽʩʪʴ ʤʽʞ çʚʽʣʴʥʠʤè (free) ʪʘ çʙʝʟʢʦʰʪʦʚʥʠʤè (gratis) ʧʨʦʛʨʘʤʥʠʤ 

ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʫ ʪʦʤʫ, ʱʦ ʫ ʧʝʨʝʢʣʘʜʽ ʟ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ ʩʣʦʚʦ çfreeè ʦʟʥʘʯʘʻ ʷʢ 

çʚʽʣʴʥʠʡè, ʪʘʢ ʽ çʙʝʟʢʦʰʪʦʚʥʠʡè. ʈʦʟʨʽʟʥʷʶʯʠ ʇɿ ʥʘ Free software ʪʘ Freeware 

ʨʦʟʫʤʽʻʤʦ, ʱʦ ʫ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʤʦʚʘ ʡʜʝ ʧʨʦ ʩʚʦʙʦʜʫ, ʘ ʥʝ ʣʠʰʝ ʧʨʦ 

ʚʽʜʩʫʪʥʽʩʪʴ ʧʣʘʪʠ, ʘ ʫ ʜʨʫʛʦʤʫ ï ʙʝʟʢʦʰʪʦʚʥʝ ʇɿ, ʷʢʝ ʥʝ ʦʙʦʚô̫ ʟʢʦʚʦ ʤʘʻ 

ʚʽʜʢʨʠʪʠʡ ʢʦʜ (ʥʘʧʨʠʢʣʘʜ, Zoom ʘʙʦ Adobe Acrobat Reader). 

ɿʛʽʜʥʦ ʟ ʧʦʟʠʮʽʷʤʠ ʌʦʥʜʫ ʚʽʣʴʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (FSF Free 

Software Foundation) [3], ʜʽʷʣʴʥʽʩʪʴ ʡʦʛʦ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʧʨʠʷʥʥʷ ʧʨʘʚ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʢʦʤʧôʁ ʪʝʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ, ʚʠʚʯʘʪʠ, ʢʦʧʽʶʚʘʪʠ, ʟʤʽʥʶʚʘʪʠ ʪʘ 

ʧʦʰʠʨʶʚʘʪʠ ʢʦʤʧôʁ ʪʝʨʥʽ ʧʨʦʛʨʘʤʠ. ʇʨʦʛʨʘʤʘ ʚʚʘʞʘʻʪʴʩʷ ʚʽʣʴʥʦʶ, ʷʢʱʦ ʚʦʥʘ 

ʥʘʜʘʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʯʦʪʠʨʠ ʦʩʥʦʚʥʽ ʩʚʦʙʦʜʠ: ʟʘʧʫʩʢ ʧʨʦʛʨʘʤʠ ʜʣʷ ʙʫʜʴ-ʷʢʠʭ 

ʮʽʣʝʡ, ʚʠʚʯʝʥʥʷ ʢʦʜʫ ʪʘ ʡʦʛʦ ʟʤʽʥʠ (ʧʦʪʨʽʙʝʥ ʚʽʜʢʨʠʪʠʡ ʚʠʭʽʜʥʠʡ ʢʦʜ), 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʢʦʧʽʡ ʧʨʦʛʨʘʤʠ, ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʛʨʘʤʠ ʪʘ ʧʫʙʣʽʢʘʮʽʾ 

ʤʦʜʠʬʽʢʘʮʽʡ. 

ʅʘ ʧʨʦʪʠʚʘʛʫ ʚʽʣʴʥʦ ʧʦʰʠʨʶʚʘʥʦʤʫ ʇɿ ʽʩʥʫʻ ʧʨʦʧʨʽʻʪʘʨʥʝ 

(ʚʣʘʩʥʠʮʴʢʝ) ʇɿ. ʇʨʦʧʨʽʻʪʘʨʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, (ʚʽʜ ʘʥʛʣ. proprietary 

software) ï ʮʝ ʇɿ ʥʘ ʷʢʝ ʟʙʝʨʽʛʘʶʪʴʩʷ ʷʢ ʥʝʤʘʡʥʦʚʽ, ʪʘʢ ʽ ʤʘʡʥʦʚʽ ʘʚʪʦʨʩʴʢʽ 

ʧʨʘʚʘ. ʆʪʨʠʤʘʚʰʠ ʘʙʦ ʧʨʠʜʙʘʚʰʠ ʪʘʢʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʢʦʨʠʩʪʫʚʘʯ 

ʦʪʨʠʤʫʻ ʦʙʤʝʞʝʥʽ ʧʨʘʚʘ ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʠʤ: ʤʦʞʝ ʙʫʪʠ ʟʘʙʦʨʦʥʝʥʦ ʘʙʦ ʟʘʢʨʠʪʦ 

ʜʦʩʪʫʧ ʜʦ ʢʦʜʫ (ʚʠʚʯʝʥʥʷ), ʚʥʝʩʝʥʥʷ ʟʤʽʥ, ʪʠʨʘʞʫʚʘʥʥʷ, ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʪʘ 

ʧʝʨʝʧʨʦʜʘʞ. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʚʘʞʘʻʪʴʩʷ ʚʣʘʩʥʠʮʴʢʠʤ ʘʙʦ ʟʘʢʨʠʪʠʤ, 

ʷʢʱʦ ʥʘʷʚʥʝ ʭʦʯʘ ʙ ʦʜʥʝ ʟ ʧʝʨʝʣʽʯʝʥʠʭ ʦʙʤʝʞʝʥʴ [2]. 

ɻʦʚʦʨʷʯʠ ʧʨʦ ʤʦʞʣʠʚʦʩʪʽ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʧʦʧʫʣʷʨʥʦʛʦ ʇɿ ʜʣʷ ʨʦʙʦʪʠ ʟʽ 

ʟʚʫʢʦʤ ʤʠ ʚʠʦʢʨʝʤʠʣʠ ʚʽʣʴʥʦ ʧʦʰʠʨʶʚʘʥʝ ʪʘ ʧʨʦʧʨʽʻʪʘʨʥʝ ʇɿ. ʋ ɺʽʣʴʥʽʡ 

ʝʥʮʠʢʣʦʧʝʜʽʾ [4] ʩʝʨʝʜ ʚʽʣʴʥʦ ʧʦʰʠʨʶʚʘʥʦʛʦ ʇɿ ʥʘʚʝʜʝʥʦ: Ardour, LMMS, MusE, 

Qtractor, Rosegarden, Traverso DAW; ʜʦ ʧʨʦʧʨʽʻʪʘʨʥʠʭ ʩʠʩʪʝʤ ʚʽʜʥʝʩʝʥʦ ʙʽʣʴʰʝ 

ʪʨʠʜʮʷʪʠ. ɿ ʢʘʪʝʛʦʨʽʾ ʧʨʦʧʨʽʻʪʘʨʥʦʛʦ ʇɿ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʚʘʨʪʦ ʚʠʦʢʨʝʤʠʪʠ: Pro 
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Tools, Logic Pro, Ableton Live, Cubase, Audacity, FL Studio, Nuendo, Pyramix, 

Sequoia; ʩʝʨʝʜ ʚʽʣʴʥʦ ʧʦʰʠʨʶʚʘʥʦʛʦ: Ardour, Audacity, Jokosher, Tuxguitar, 

Cakewalk. 

ʎʠʬʨʦʚʘ ʟʚʫʢʦʚʘ ʨʦʙʦʯʘ ʩʪʘʥʮʽʷ (DAW, ʘʥʛʣ. digital audio workstation) ʘʙʦ 

ʧʨʦʩʪʦ ʨʦʙʦʯʘ ʩʪʘʥʮʽʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʤʦʞʣʠʚʦʩʪʷʤʠ ʱʦʜʦ ʥʘʢʦʧʠʯʝʥʥʷ, 

ʨʝʜʘʛʫʚʘʥʥʷ, ʤʘʩʪʝʨʠʥʛʫ, ʟʚʝʜʝʥʥʷ, ʢʦʤʧʦʟʠʪʦʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʘʨʘʥʞʫʚʘʥʥʷ ʪʘ 

ʦʨʢʝʩʪʨʫʚʘʥʥʷ ʜʣʷ Mac/ʇʂ. ʎʠʬʨʦʚʽ ʨʦʙʦʯʽ ʩʪʘʥʮʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʽ ʷʢ 

ʧʨʦʛʨʘʤʥʦ, ʪʘʢ ʽ ʘʧʘʨʘʪʥʦ, ʧʨʠʯʦʤʫ ʽʩʪʦʨʠʯʥʦ ʘʧʘʨʘʪʥʽ DAW ʟô̫ ʚʠʣʠʩʷ ʨʘʥʽʰʝ 

ʥʽʞ ʧʨʦʛʨʘʤʥʽ. ɯʥʪʝʛʨʦʚʘʥʽ ʘʧʘʨʘʪʥʽ ʩʠʩʪʝʤʠ ʨʝʘʣʽʟʦʚʫʚʘʣʠʩʴ ʧʦʻʜʥʘʥʥʷʤ 

ʤʽʢʰʝʨʘ, ʧʘʥʝʣʽ ʢʝʨʫʚʘʥʥʷ, ʘʫʜʽʦʢʦʥʚʝʨʪʝʨ ʽ ʧʨʠʩʪʨʽʡ ʟʙʝʨʝʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. 

ʅʘ ʧʨʦʛʨʘʤʥʦʤʫ ʨʽʚʥʽ ʨʦʙʦʯʘ ʩʪʘʥʮʽʷ DAW ʨʝʘʣʽʟʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʇɿ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʟʘʧʠʩʫʚʘʪʠ ʪʘ ʨʝʜʘʛʫʚʘʪʠ ʟʚʫʢ ʥʘ ʢʽʣʴʢʦʭ ʥʝʟʘʣʝʞʥʠʭ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ 

ʟʚʫʢʦʚʠʭ ʜʦʨʽʞʢʘʭ, ʘ ʪʘʢʦʞ ʟʚʦʜʠʪʠ ʾʭ ʚ ʦʜʥʝ ʟʚʫʢʦʚʝ ʮʽʣʝ, ʪʦʙʪʦ ʢʝʨʫʚʘʪʠ 

ʧʨʦʮʝʩʦʤ ʟʘʧʠʩʫ ʪʘ ʦʙʨʦʙʢʠ ʟʚʫʢʫ. ʅʘ ʧʨʦʩʪʦʨʘʭ ʥ̔ʪʝʨʥʝʪʫ ʻ ʙʘʛʘʪʦ ʽʥʬʦʨʤʘʮʽʾ 

ʱʦʜʦ ʽʩʥʫʚʘʥʥʷ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʇɿ DAW, ʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ. 

ʆʩʥʦʚʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʨʦʙʦʯʠʭ ʩʪʘʥʮʽʡ ï ʤʦʞʣʠʚʽʩʪʴ ʚʽʣʴʥʦ ʤʘʥʽʧʫʣʶʚʘʪʠ 

ʽʟ ʟʘʧʠʩʘʥʠʤ ʟʚʫʢʦʤ. ʉʝʨʝʜ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʦʧʝʨʘʮʽʡ ʟʽ ʟʚʫʢʦʤ ʫ ʨʦʙʦʯʠʭ 

ʩʪʘʥʮʽʷʭ DAW ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ: ʟʘʧʠʩ, ʤʽʢʰʫʚʘʥʥʷ, ʨʝʜʘʛʫʚʘʥʥʷ, ʤʘʩʪʝʨʠʥʛ, 

ʜʦʜʘʪʢʦʚʽ ʧʣʘʛʽʥʠ, ʧʽʜʪʨʠʤʢʘ ʤʽʜʽ-ʜʦʨʽʞʦʢ, ʽʤʧʦʨʪ ʪʘ ʝʢʩʧʦʨʪ, ʘ ʪʘʢʦʞ ʧʽʜʪʨʠʤʢʘ 

ʜʝʷʢʠʭ ʜʽʡ ʟ ʚʽʜʝʦ. 

ɼʣʷ ʥʘʩ ʩʪʘʥʦʚʣʷʪʴ ʽʥʪʝʨʝʩ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʣʴʥʦ 

ʧʦʰʠʨʶʚʘʥʠʭ DAW ʟʚʫʢʦʨʝʞʠʩʝʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʤʫʟʠʯʥʦʛʦ ʤʠʩʪʝʮʪʚʘ, ʷʢ ʦʜʥʦʛʦ ʽʟ ʚʠʜʽʚ ʾʭ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɺʽʜʩʫʪʥʽʩʪʴ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʥʢʨʝʪʥʦʛʦ ʧʦʩʪʘʯʘʣʴʥʠʢʘ ʦʟʥʘʯʘʻ, ʱʦ 

ʢʦʨʠʩʪʫʚʘʯ ʩʘʤʦʩʪʽʡʥʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʣʴʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ. ɺʠʨʽʰʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʯʠ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʪʨʫʜʥʦʱʽʚ, ʷʢ ʧʨʘʚʠʣʦ, 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʙʝʟ ʩʪʦʨʦʥʥʴʦʾ ʢʚʘʣʽʬʽʢʦʚʘʥʦʾ ʧʽʜʪʨʠʤʢʠ. ʎʝ ʚʠʤʘʛʘʻ ʚʽʜ 

ʢʦʨʠʩʪʫʚʘʯʘ, ʟʦʢʨʝʤʘ ʚʽʜ ʫʯʠʪʝʣʷ ʤʫʟʠʯʥʦʛʦ ʤʠʩʪʝʮʪʚʘ ʟʚʝʨʪʘʪʠʩʴ ʥʘ ʬʦʨʫʤʠ 

ʧʽʜʪʨʠʤʢʠ ʚʽʣʴʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘ ʢʦʨʠʩʥʠʤʠ ʧʦʨʘʜʘʤʠ ʽ ʜʘʻ 

ʩʚʦʙʦʜʫ ʚʠʙʦʨʫ ʧʝʚʥʦʛʦ ʇɿ ʜʣʷ ʤʦʞʣʠʚʦʩʪʝʡ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʤʘʡʙʫʪʥʽʡ 

ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. 

ʈʝʘʣʽʟʘʮʽʶ ʚʧʨʦʚʘʜʞʝʥʥʷ ʇɿ ʜʦʮʽʣʴʥʦ ʨʦʟʧʦʯʠʥʘʪʠ ʟ ʘʥʘʣʽʟʫ ʧʨʦʙʣʝʤʥʦʾ 

ʛʘʣʫʟʽ, ʤʦʞʣʠʚʦʩʪʝʡ ʜʦʩʣʽʜʞʝʥʥʷ ʾʾ ʚʠʨʽʰʝʥʦʩʪʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʇɿ ʪʘ ʘʥʘʣʽʟʫ ʫʞʝ ʽʩʥʫʶʯʦʛʦ ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ ʪʘ ʨʝʟʫʣʴʪʘʪʽʚ. ʇʦʪʨʝʙʘ 

ʤʦʞʣʠʚʦʾ ʪʝʭʥʽʯʥʦʾ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʇɿ 

ʩʪʘʻ ʥʘ ʧʝʨʰʝ ʤʽʩʮʝ. ʅʘʩʪʫʧʥʠʤ ʚʘʞʣʠʚʠʤ ʤʦʤʝʥʪʦʤ ʙʫʜʝ ï ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ 

ʬʦʨʤ ʽ ʤʝʪʦʜʽʚ ʧʽʜʛʦʪʦʚʢʠ, ʟ ʷʢʠʤʠ ʧʦʚʠʥʥʦ ʫʟʛʦʜʞʫʚʘʪʠʩʷ ʇɿ ʪʘ ʩʧʝʮʠʬʽʢʠ 

ʤʘʡʙʫʪʥʽʭ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ (ʨʠʩ. 1). 

 
ʈʠʩ.1. ɽʪʘʧʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʇɿ ʜʣʷ ʟʚʫʢʦʨʝʞʠʩʫʨʠ 
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ɿʘʛʘʣʴʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʣʴʥʦʛʦ ʇɿ ʚ ʢʦʞʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ 

ʚʠʧʘʜʢʫ ʧʦʪʨʝʙʫʶʪʴ ʫʪʦʯʥʝʥʥʷ ʟʘʣʝʞʥʦ ʷʢ ʚʽʜ ʩʘʤʦʛʦ ʇɿ, ʪʘʢ ʽ ʚʽʜ ʩʝʨʝʜʦʚʠʱʘ 

ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ [1, ʩ. 104]. ɼʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʇɿ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʠʪʠ ʨʝʧʦʟʠʪʦʨʽʡ ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʽ ʚʠʢʣʘʜʘʯʽʚ ʇɿ, 

ʟʦʢʨʝʤʘ ʜʣʷ ʟʚʫʢʦʨʝʞʠʩʫʨʠ. 

ʅʘʧʨʷʤʢʠ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʦʚʠʪʴ ʧʦʰʫʢ ʽ ʘʥʘʣʽʟ ʪʝʭʥʽʯʥʦʾ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʽʩʥʫʶʯʦʛʦ ʚʽʣʴʥʦʛʦ ʇɿ ʜʣʷ ʟʚʫʢʦʨʝʞʠʩʝʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʤʠʩʪʝʮʪʚʘ, ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʠʢʠ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ 

ʧʦʰʠʨʝʥʥʷ ʇɿ ʧʽʜ ʯʘʩ ʥʘʚʯʘʣʴʥʦ ʪʘ ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ɺʝʣʠʯʢʦ ɺ. ɭ. ʉʪʨʘʪʝʛʽʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʣʴʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʧʨʦʮʝʩ 

ʧʽʜʛʦʪʦʚʢʠ ʚʯʠʪʝʣʽʚ ʤʘʪʝʤʘʪʠʢʠ, ʬʽʟʠʢʠ ʪʘ ʽʥʬʦʨʤʘʪʠʢʠ. ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʽ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ, 

2015.  ̄6. ʉ. 100ï107. 

2. ʇʨʦʧʨʽʻʪʘʨʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. URL: https://surli.cc/hizoux (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 01. 

04.2025). 

3. ʇʨʦ Free Software Foundation ï ʩʧʽʣʴʥʘ ʨʦʙʦʪʘ ʥʘʜ ʙʝʟʢʦʰʪʦʚʥʠʤ ʧʨʦʛʨʘʤʥʠʤ 

ʟʘʙʝʟʧʝʯʝʥʥʷʤ. URL:https://www.fsf.org/about (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 01.04.2025). 

4. ʎʠʬʨʦʚʘ ʟʚʫʢʦʚʘ ʨʦʙʦʯʘ ʩʪʘʥʮʽʷ. URL: https://surl.li/emtctv (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 07.03.2025). 

ʄɽʊʆɼ ʉʂʈɸʁɹɯʅɻʋ ʊɸ ʁʆɻʆ ɿɸʉʊʆʉʋɺɸʅʅʗ ʇʈʀ ʅɸɺʏɸʅʅɯ 

ʄɸʊɽʄɸʊʀʂʀ ɺ ʆʉʅʆɺʅɯʁ ʐʂʆʃɯ 

ʃʫʯʢʦ ɺʦʣʦʜʠʤʠʨ ʄʠʢʦʣʘʡʦʚʠʯ 
ʢʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ, 

ʏʝʨʥʽʚʝʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʖʨʽʷ ʌʝʜʴʢʦʚʠʯʘ, 

v.luchko@chnu.edu.ua 

ɾʠʪʘʨʶʢ ɯʚʘʥ ɺʘʩʠʣʴʦʚʠʯ 
ʢʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʘʣʛʝʙʨʠ ʪʘ ʽʥʬʦʨʤʘʪʠʢʠ, 

ʏʝʨʥʽʚʝʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʖʨʽʷ ʌʝʜʴʢʦʚʠʯʘ, 

i.jitariuk@chnu.edu.ua 

ʉʫʯʘʩʥʠʡ ʝʪʘʧ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʧʦʪʨʝʙʫʻ ʬʦʨʤʫʚʘʥʥʷ ʨʽʟʥʦʙʽʯʥʦ 

ʨʦʟʚʠʥʝʥʦʾ ʪʚʦʨʯʦʾ ʦʩʦʙʠʩʪʦʩʪʽ, ʷʢʘ ʟʜʘʪʥʘ ʨʝʘʣʽʟʫʚʘʪʠ ʚʣʘʩʥʠʡ ʧʦʪʝʥʮʽʘʣ ʫ 

ʜʠʥʘʤʽʯʥʠʭ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʫʤʦʚʘʭ. ʉʴʦʛʦʜʥʽ ʰʚʠʜʢʽ ʪʝʤʧʠ 

ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʩʫʩʧʽʣʴʩʪʚʘ ʥʘʜʘʶʪʴ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (ɯʂʊ) ʫ ʥʘʚʯʘʥʥʽ ʤʘʪʝʤʘʪʠʢʠ ʚ 

ʦʩʥʦʚʥʽʡ ʰʢʦʣʽ. ɺʘʞʣʠʚʫ ʨʦʣʴ ʧʨʠ ʮʴʦʤʫ ʚʽʜʽʛʨʘʶʪʴ ʚʽʟʫʘʣʴʥʽ ʟʘʩʦʙʠ ʥʘʚʯʘʥʥʷ, 

ʢʦʪʨʽ ʩʧʨʠʷʶʪʴ ʢʨʘʱʦʤʫ ʟʘʩʚʦʻʥʥʶ ʤʘʪʝʤʘʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʦʩʦʙʣʠʚʦ ʚ 

ʦʩʥʦʚʥʽʡ ʰʢʦʣʽ [2]. ʄʝʪʦʜ ʩʢʨʘʡʙʽʥʛʫ (ʘʥʛ. scribing ï ʤʘʣʶʚʘʪʠ, ʢʨʝʩʣʠʪʠ) ʻ 

ʦʜʥʠʤ ʟ ʝʬʝʢʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ ʚʽʟʫʘʣʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʧʦʻʜʥʫʻ 

ʛʨʘʬʽʯʥʽ ʦʙʨʘʟʠ, ʢʣʶʯʦʚʽ ʩʣʦʚʘ ʪʘ ʝʣʝʤʝʥʪʠ ʩʪʦʨʽʪʝʣʽʥʛʫ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ɯʂʊ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʫʨʦʢʽʚ ʚ ʦʩʥʦʚʥʽʡ ʽ ʩʪʘʨʰʽʡ 

ʰʢʦʣʽ ʥʘʙʫʚʘʻ ʩʴʦʛʦʜʥʽ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʫ ʥʘʚʯʘʣʴʥʦʤʫ 

ʧʨʦʮʝʩʽ ʧʦʯʘʣʠ ʟô̫ ʚʣʷʪʠʩʷ ʥʦʚʽ ʩʣʦʚʘ, ʘ ʩʘʤʝ çʩʢʨʘʡʙʽʥʛè, çʩʢʨʘʡʙʝʨè, 

çʩʢʨʘʡʙè, ʷʢʽ ʻ ʩʢʣʘʜʥʠʢʘʤʠ ʪʘʢ ʟʚʘʥʦʾ ʩʢʨʘʡʙ-ʪʝʭʥʦʣʦʛʽʾ. ʆʜʥʠʤ ʽʟ ʧʝʨʰʠʭ, ʭʪʦ 

ʟʘʩʪʦʩʫʚʘʚ ʩʢʨʘʡʙʽʥʛ ʷʢ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʟʘʩʽʙ ʟʘʜʣʷ ʢʦʥʮʝʧʪʫʘʣʽʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ 
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ʙʫʚ ʘʤʝʨʠʢʘʥʩʴʢʠʡ ʚʠʢʣʘʜʘʯ ʇʦʣ ɹʦʛʫʰ, ʷʢʠʡ ʧʦʢʘʟʘʚ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʢʨʘʡʙ-ʧʨʝʟʝʥʪʘʮʽʾ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ. ʉʢʨʘʡʙʽʥʛ ʻ 

ʽʥʥʦʚʘʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʧʨʠʚʝʨʥʫʪʠ ʫʚʘʛʫ ʫʯʥʽʚ, ʟʘʙʝʟʧʝʯʠʚʰʠ 

ʾʭ ʜʦʜʘʪʢʦʚʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʡ ʚʠʦʢʨʝʤʠʚʰʠ ʛʦʣʦʚʥʽ ʤʦʤʝʥʪʠ ʫʨʦʢʫ. 

ʇʦʧʫʣʷʨʥʽʩʪʴ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʪʠʤ, ʱʦ ʤʦʟʦʢ ʣʶʜʠʥʠ ʤʠʩʣʠʪʴ 

ʦʙʨʘʟʘʤʠ, ʘ ʤʦʚʘ ʤʘʣʶʥʢʘ ʻ ʫʥʽʚʝʨʩʘʣʴʥʦʶ ʤʦʚʦʶ. ʂʨʽʤ ʪʦʛʦ, ʧʨʦʛʣʷʜʘʪʠ 

ʩʢʨʘʡʙ-ʟʦʙʨʘʞʝʥʥʷ ʷʢʝ ʟô̫ ʚʣʷʻʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ-ʧʽʜ ʨʫʢʠ ʚʯʠʪʝʣʷ ï ʥʘʙʘʛʘʪʦ 

ʮʽʢʘʚʽʰʝ, ʥʽʞ ʧʝʚʥʝ ʚʽʜʝʦ [1; 3; 4]. 

ʉʢʨʘʡʙʽʥʛ ʻ ʪʝʭʥʽʢʦʶ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʚʠʛʣʷʜʽ ʧʦʩʣʽʜʦʚʥʠʭ 

ʤʘʣʶʥʢʽʚ, ʩʭʝʤ, ʧʽʢʪʦʛʨʘʤ, ʢʦʪʨʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʢʦʨʦʪʢʠʤʠ ʪʝʢʩʪʘʤʠ ʯʠ 

ʘʫʜʽʦʢʦʤʝʥʪʘʨʷʤʠ. ʉʢʨʘʡʙʽʥʛ ʤʦʞʥʘ ʧʦʜʘʚʘʪʠ ʫ ʚʠʛʣʷʜʽ: ʢʣʘʩʠʯʥʦʾ ʛʨʘʬʽʢʠ ʥʘ 

ʧʘʧʝʨʽ ʯʠ ʥʘ ʜʦʰʮʽ; ʚʽʜʝʦ ʩʢʨʘʡʙʽʥʛʫ, ʪʘʢ ʟʚʘʥʽ ʘʥʽʤʦʚʘʥʽ ʨʦʣʠʢʠ; ʮʠʬʨʦʚʠʭ 

ʧʨʝʟʝʥʪʘʮʽʡ ʟ ʚʽʟʫʘʣʴʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. 

ʇʝʨʝʚʘʛʘʤʠ ʩʢʨʘʡʙʽʥʛʫ ʧʨʠ ʚʠʚʯʝʥʥʽ ʤʘʪʝʤʘʪʠʢʠ ʻ ʪʝ, ʱʦ ʚʽʥ: ʬʦʨʤʫʻ 

ʚʽʟʫʘʣʴʥʝ ʤʠʩʣʝʥʥʷ; ʩʧʨʠʷʻ ʢʨʘʱʦʤʫ ʨʦʟʫʤʽʥʥʶ ʣʦʛʽʢʠ ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʽʡ; 

ʩʪʠʤʫʣʶʻ ʪʚʦʨʯʽʩʪʴ ʡ ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʫʯʥʽʚ; ʧʦʣʝʛʰʫʻ ʟʘʧʘʤô̫ ʪʦʚʫʚʘʥʥʷ 

ʘʙʩʪʨʘʢʪʥʠʭ ʧʦʥʷʪʴ; ʧʨʠʜʘʪʥʠʡ ʜʣʷ ʧʦʷʩʥʝʥʥʷ ʪʝʤ ʷʢ ʟ ʘʣʛʝʙʨʠ, ʛʝʦʤʝʪʨʽʾ, ʪʘʢ ʽ 

ʣʦʛʽʢʠ ʪʦʱʦ. 

ʇʨʠʢʣʘʜʘʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʢʨʘʡʙʽʥʛʫ ʚ ʦʩʥʦʚʥʽʡ ʰʢʦʣʽ ʤʦʞʝ ʙʫʪʠ, 

ʥʘʧʨʠʢʣʘʜ: ʚʽʟʫʘʣʽʟʘʮʽʷ ʘʣʛʦʨʠʪʤʫ ʨʦʟʚô̫ ʟʘʥʥʷ ʟʘʜʘʯ, ʥʘʧʨʠʢʣʘʜ, çʇʦʾʟʜʢʘ ʧʦ 

ʯʠʩʣʦʚʽʡ ʧʨʷʤʽʡè; ʛʨʘʬʽʯʥʝ ʧʦʷʩʥʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʘʨʠʬʤʝʪʠʯʥʠʭ ʜʽʡ, ʥʘʧʨʠʢʣʘʜ, ʜʠʩʪʨʠʙʫʪʠʚʥʦʛʦ (ʨʦʟʧʦʜʽʣʴʥʦʛʦ) ʟʘʢʦʥʫ 

ʤʥʦʞʝʥʥʷ; ʩʢʨʘʡʙ-ʟʘʤʘʣʴʦʚʢʠ ʜʣʷ ʧʦʚʪʦʨʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʯʠ ʩʪʚʦʨʝʥʥʷ 

ʽʥʬʦʛʨʘʬʽʢʠ; ʢʦʣʝʢʪʠʚʥʘ ʨʦʙʦʪʘ ʥʘʜ ç̔ ʩʪʦʨʽʻʶ ʯʠʩʣʘè ʘʙʦ çʞʠʪʪʻʚʠʤ ʰʣʷʭʦʤ 

ʛʝʦʤʝʪʨʠʯʥʦʾ ʬʽʛʫʨʠè. 

ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʝʪʦʜʫ ʩʢʨʘʡʙʽʥʛʫ ʫʯʠʪʝʣʴ ʚʠʩʪʫʧʘʻ ʫ ʨʦʣʽ 

ʬʘʩʠʣʽʪʘʪʦʨʘ, ʷʢʠʡ ʧʽʜʢʘʟʫʻ ʚʽʟʫʘʣʴʥʽ ʤʝʪʘʬʦʨʠ, ʜʦʧʦʤʘʛʘʻ ʩʪʨʫʢʪʫʨʫʚʘʪʠ 

ʤʘʪʝʨʽʘʣ, ʘ ʫʯʥʽ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʘʤʦʩʪʽʡʥʦ ʩʪʚʦʨʶʚʘʪʠ ʩʢʨʘʡʙʠ ʧʨʠ 

ʚʠʚʯʝʥʥʽ ʢʦʥʢʨʝʪʥʠʭ ʪʝʤ, ʫ ʛʨʫʧʘʭ ʘʙʦ ʽʥʜʠʚʽʜʫʘʣʴʥʦ. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʩʢʨʘʡʙʥʽʥʛʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ, ʥʘʧʨʠʢʣʘʜ, ʥʘʩʪʫʧʥʽ 

ʩʝʨʚʽʩʠ: Moovly ï ʦʜʠʥ ʟ ʥʘʡʧʨʦʩʪʽʰʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʘʥʽʤʦʚʘʥʠʭ 

ʧʨʝʟʝʥʪʘʮʽʡ, ʙʘʛʘʪʦ ʝʣʝʤʝʥʪʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʫʯʢʠ; ʥʘʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʙʝʟʢʦʰʪʦʚʥʦ ʩʪʚʦʨʶʚʘʪʠ ʥʝʦʙʤʝʞʝʥʫ ʢʽʣʴʢʽʩʪʴ ʧʨʝʟʝʥʪʘʮʽʡ 

ʪʨʠʚʘʣʽʩʪʶ ʜʦ 10 ʭʚʠʣʠʥ; GoAnimate ï ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʪʚʦʨʠʪʠ 

ʧʨʝʟʝʥʪʘʮʽʶ ʥʘ ʤʫʣʴʪʠʧʣʽʢʘʮʽʡʥʠʡ ʬʽʣʴʤ, ʧʨʦʧʦʥʫʻ ʟʥʘʯʥʫ ʢʦʣʝʢʮʽʶ ʜʽʡ ʟ 

ʧʝʨʩʦʥʘʞʘʤʠ, ʘ ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ ʧʨʦʙʣʝʤ ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ ʧʽʜʢʘʟʢʘʤʠ. 

ʄʝʪʦʜ ʩʢʨʘʡʙʽʥʛʫ ʻ ʩʫʯʘʩʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʷʢʠʡ 

ʧʽʜʩʠʣʶʻ ʢʨʝʘʪʠʚʥʽʩʪʴ ʪʘ ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚô̫ ʟʢʠ, ʟʦʢʨʝʤʘ ʤʘʪʝʤʘʪʠʢʠ ʪʘ 

ʽʥʬʦʨʤʘʪʠʢʠ. ɼʘʥʠʡ ʤʝʪʦʜ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʧʽʜ ʯʘʩ ʧʦʷʩʥʝʥʥʷ 

ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʪʘʢ ʽ ʧʨʠ ʫʟʘʛʘʣʴʥʝʥʥʽ ʡ ʟʘʢʨʽʧʣʝʥʥʽ ʟʥʘʥʴ ʟ ʤʘʪʝʤʘʪʠʢʠ, ʢʨʽʤ 

ʪʦʛʦ, ʟʦʙʨʘʞʝʥʥʷ ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʜʣʷ ʜʦʚʽʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʚʩʝ ʟʘʣʝʞʠʪʴ ʣʠʰʝ 

ʚʽʜ ʫʷʚʠ ʪʦʛʦ, ʭʪʦ ʡʦʛʦ ʩʪʚʦʨʶʻ. 
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ʆʉʆɹʃʀɺʆʉʊɯ ʈʆɿʈʆɹʂʀ 3D ʂʆʄʇôʖʊɽʈʅʆɰ ɻʈʀ ʋ ʉɽʈɽɼʆɺʀʑɯ 

GODOT 

ʄʘʡʩʪʨʝʥʢʦ ɸʣʽʥʘ ɸʥʜʨʽʾʚʥʘ 
ʟʜʦʙʫʚʘʯ ʧʝʨʰʦʛʦ (ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ ʂʦʤʧôʁ ʪʝʨʥʽ ʥʘʫʢʠ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

majstrenko_aa@fizmat.tnpu.edu.ua 

ʂʘʨʘʙʽʥ ʆʢʩʘʥʘ ʁʦʩʠʬʽʚʥʘ 
ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

karabin@tnpu.edu.ua 

ʉʫʯʘʩʥʘ ʽʥʜʫʩʪʨʽʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʽʛʦʨ ʘʢʪʠʚʥʦ ʨʦʟʰʠʨʶʻ ʩʚʽʡ ʚʧʣʠʚ, 

ʦʭʦʧʣʶʶʯʠ ʪʘʢʽ ʩʬʝʨʠ, ʷʢ ʦʩʚʽʪʘ, ʥʘʫʢʘ, ʧʩʠʭʦʣʦʛʽʷ. ʂʦʤʧôʁ ʪʝʨʥʽ ʽʛʨʠ 

ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʾ ʧʦʪʫʞʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʥʘʚʯʘʥʥʷ, ʜʦʩʣʽʜʞʝʥʴ ʽ ʪʝʨʘʧʽʾ, ʘ 

ʪʘʢʦʞ ʩʣʫʛʫʶʪʴ ʤʘʡʜʘʥʯʠʢʦʤ ʜʣʷ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʠʭ ʽʜʝʡ ʽ ʢʦʥʮʝʧʮʽʡ. ɿʘʚʜʷʢʠ 

ʧʦʩʪʽʡʥʦʤʫ ʧʨʦʛʨʝʩʫ ʪʝʭʥʦʣʦʛʽʡ, ʚʩʝ ʙʽʣʴʰʝ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʽʛʦʨ ʩʪʚʦʨʶʶʪʴʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʝʨʝʜʦʚʠʭ ʜʦʩʷʛʥʝʥʴ ʫ ʛʘʣʫʟʽ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʛʨʘʬʽʢʠ, ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ ʪʦʱʦ. ʎʝ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʥʝʡʤʦʚʽʨʥʦ ʨʝʘʣʽʩʪʠʯʥʽ ʪʘ 

ʽʥʪʝʨʘʢʪʠʚʥʽ ʚʽʨʪʫʘʣʴʥʽ ʩʚʽʪʠ, ʟʜʘʪʥʽ ʟʘʥʫʨʶʚʘʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʫ ʥʦʚʽ ʚʠʤʽʨʠ ʽ 

ʚʽʜʢʨʠʚʘʪʠ ʙʝʟʣʽʯ ʥʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʩʪʦʩʫʚʘʥʴ. 

ʆʩʦʙʣʠʚʦʶ ʧʦʧʫʣʷʨʥʽʩʪʶ ʩʝʨʝʜ ʛʝʡʤʝʨʽʚ ʪʘ ʨʦʟʨʦʙʥʠʢʽʚ ʢʦʨʠʩʪʫʶʪʴʩʷ 3D-ʽʛʨʠ, 

ʷʢʽ ʩʪʚʦʨʶʶʪʴ ʫʥʽʢʘʣʴʥʠʡ ʝʬʝʢʪ ʛʣʠʙʦʢʦʛʦ ʟʘʥʫʨʝʥʥʷ ʚ ʽʛʨʦʚʝ ʩʝʨʝʜʦʚʠʱʝ, 

ʜʦʟʚʦʣʷʶʯʠ ʢʦʨʠʩʪʫʚʘʯʘʤ ʚʽʜʯʫʪʠ ʩʝʙʝ ʯʘʩʪʠʥʦʶ ʚʽʨʪʫʘʣʴʥʦʛʦ ʩʚʽʪʫ.  

ʈʦʟʚʠʪʦʢ 3D-ʛʨʘʬʽʢʠ, ʘ ʪʘʢʦʞ ʟʜʘʪʥʽʩʪʴ ʩʫʯʘʩʥʠʭ ʽʛʨʦʚʠʭ ʨʫʰʽʾʚ ʜʦ 

ʜʝʪʘʣʴʥʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ ʬʽʟʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʨʝʘʣʽʩʪʠʯʥʠʭ ʝʬʝʢʪʽʚ, ʚʽʜʢʨʠʚʘʶʪʴ 

ʥʦʚʽ ʛʦʨʠʟʦʥʪʠ ʜʣʷ ʨʦʟʨʦʙʥʠʢʽʚ ʪʘ ʛʨʘʚʮʽʚ. ʂʦʤʧôʁ ʪʝʨʥʽ 3D-ʽʛʨʠ ʥʘʜʘʶʪʴ ʥʝ 

ʣʠʰʝ ʚʽʟʫʘʣʴʥʝ ʟʘʜʦʚʦʣʝʥʥʷ, ʘʣʝ ʡ ʤʦʞʣʠʚʽʩʪʴ ʛʣʠʙʰʦʛʦ ʝʤʦʮʽʡʥʦʛʦ ʪʘ 

ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʚʧʣʠʚʫ ʯʝʨʝʟ ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ, ʱʦ ʨʦʙʠʪʴ ʽʛʨʦʚʽ ʧʨʦʮʝʩʠ ʱʝ 

ʙʽʣʴʰ ʟʘʭʦʧʣʠʚʠʤʠ. 
ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʧʦʪʫʞʥʠʭ ʽ ʜʦʩʪʫʧʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 3D-

ʽʛʦʨ ʻ Godot Engine. ʎʝʡ ʚʽʜʢʨʠʪʠʡ, ʙʝʟʢʦʰʪʦʚʥʠʡ ʪʘ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ 
ʨʫʰʽʡ ʤʘʻ ʚʝʣʠʢʫ ʧʦʧʫʣʷʨʥʽʩʪʴ ʩʝʨʝʜ ʨʦʟʨʦʙʥʠʢʽʚ ʟʘʚʜʷʢʠ ʩʚʦʾʡ 
ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʩʪʚʦʨʶʚʘʪʠ ʷʢ 2D-, ʪʘʢ ʽ 3D-ʽʛʨʠ. Godot Engine 
ʥʘʜʘʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʨʦʟʨʦʙʢʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʨʝʘʣʽʟʫʚʘʪʠ 
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ʩʢʣʘʜʥʽ ʤʝʭʘʥʽʢʠ, ʫʧʨʘʚʣʽʥʥʷ, ʛʨʘʬʽʢʫ ʽ ʘʥʽʤʘʮʽʶ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʠʩʦʢʫ 
ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʛʥʫʯʢʽʩʪʴ. ɺʽʥ ʧʽʜʪʨʠʤʫʻ ʙʘʛʘʪʦʧʣʘʪʬʦʨʤʥʽʩʪʴ, ʱʦ ʜʦʟʚʦʣʷʻ 
ʚʠʧʫʩʢʘʪʠ ʽʛʨʠ ʥʘ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʷʭ, ʚʽʜ ʧʝʨʩʦʥʘʣʴʥʠʭ ʢʦʤʧôʁ ʪʝʨʽʚ ʜʦ 
ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʬʦʥʽʚ ʽ ʢʦʥʩʦʣʝʡ. ɿʘʚʜʷʢʠ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʽʡ ʘʨʭʽʪʝʢʪʫʨʽ ʪʘ 
ʚʠʢʦʨʠʩʪʘʥʥʶ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ GDScript, Godot ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʥʠʢʘʤ 
ʰʚʠʜʢʦ ʦʩʚʦʾʪʠ ʙʘʟʦʚʽ ʢʦʥʮʝʧʮʽʾ ʽʛʦʨ ʽ ʧʦʯʘʪʠ ʨʦʟʨʦʙʢʫ ʙʝʟ ʟʥʘʯʥʠʭ ʟʫʩʠʣʴ. 
ɿʦʢʨʝʤʘ, ʤʦʞʣʠʚʦʩʪʽ ʨʫʰʽʷ ʜʣʷ ʨʦʙʦʪʠ ʟ 3D-ʛʨʘʬʽʢʦʶ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ 
ʜʝʪʘʣʽʟʦʚʘʥʽ ʩʮʝʥʠ, ʧʨʘʮʶʚʘʪʠ ʟ ʬʽʟʠʢʦʶ, ʦʩʚʽʪʣʝʥʥʷʤ ʽ ʪʝʢʩʪʫʨʘʤʠ, ʱʦ ʜʘʻ 
ʟʤʦʛʫ ʚʽʜʪʚʦʨʶʚʘʪʠ ʚʠʩʦʢʦʷʢʽʩʥʽ ʚʽʨʪʫʘʣʴʥʽ ʩʚʽʪʠ. ʋ ʧʽʜʩʫʤʢʫ, Godot Engine ʩʪʘʻ 
ʥʝ ʣʠʰʝ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʢʦʤʝʨʮʽʡʥʠʭ ʨʦʟʨʦʙʦʢ, ʘʣʝ ʡ ʚʘʞʣʠʚʠʤ 
ʥʘʚʯʘʣʴʥʠʤ ʨʝʩʫʨʩʦʤ ʜʣʷ ʪʠʭ, ʭʪʦ ʭʦʯʝ ʛʣʠʙʰʝ ʟʘʥʫʨʠʪʠʩʷ ʫ ʩʚʽʪ ʨʦʟʨʦʙʢʠ ʽʛʦʨ 
ʪʘ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʜʽʘ-ʧʨʦʜʫʢʪʽʚ. 

ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʧʝʨʝʚʘʛ ʽ ʤʦʞʣʠʚʦʩʪʝʡ Godot ʜʣʷ ʩʪʚʦʨʝʥʥʷ 3D-ʽʛʦʨ ʚʘʨʪʦ 
ʚʠʦʢʨʝʤʠʪʠ ʥʘʩʪʫʧʥʽ ʢʣʶʯʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ: 

1. ɯʻʨʘʨʭʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʩʮʝʥʠ. Godot ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʠʩʪʝʤʫ ʚʫʟʣʽʚ, ʜʝ 
ʢʦʞʝʥ ʝʣʝʤʝʥʪ ʻ ʦʢʨʝʤʠʤ ʦʙô̒ ʢʪʦʤ ʟʽ ʩʚʦʻʶ ʬʫʥʢʮʽʻʶ. ʋ 3D-ʧʨʦʩʪʦʨʽ 
ʦʩʥʦʚʥʠʤʠ ʚʫʟʣʘʤʠ ʻ: Node3D, MeshInstance3D, StaticBody3D, 
CharacterBody3D, Camera3D, Area3D ʪʦʱʦ. 

2. ʌʽʟʠʢʘ ʽ ʟʽʪʢʥʝʥʥʷ. ʋ 3D-ʧʨʦʝʢʪʘʭ ʬʽʟʠʢʘ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ: 
ʚʢʣʶʯʘʻ ʟʽʪʢʥʝʥʥʷ, ʛʨʘʚʽʪʘʮʽʶ, ʤʘʩʫ ʪʘ ʽʤʧʫʣʴʩʠ. Godot ʟʘʙʝʟʧʝʯʫʻ ʨʝʘʣʽʟʘʮʽʶ 
ʬʽʟʠʯʥʠʭ ʚʟʘʻʤʦʜʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧʦʥʝʥʪʽʚ, ʪʘʢʠʭ ʷʢ CollisionShape3D, 
PhysicsMaterial, RigidBody3D ʽ CharacterBody3D. ɼʘʥʽ ʝʣʝʤʝʥʪʠ ʜʦʟʚʦʣʷʶʪʴ 
ʩʪʚʦʨʶʚʘʪʠ ʨʝʘʣʽʩʪʠʯʥʫ ʧʦʚʝʜʽʥʢʫ ʦʙô̒ ʢʪʽʚ ʚ ʽʛʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

3. ʂʘʤʝʨʘ ʽ ʥʘʚʽʛʘʮʽʷ. ʂʘʤʝʨʘ ʻ ʢʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʦʯʢʠ 
ʟʦʨʫ ʛʨʘʚʮʷ ʚ 3D-ʧʨʦʩʪʦʨʽ. ɺʫʟʦʣ Camera3D ʜʦʟʚʦʣʷʻ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʧʦʟʠʮʽʶ, 
ʢʫʪ ʦʛʣʷʜʫ ʽ ʧʦʚʝʜʽʥʢʫ ʢʘʤʝʨʠ, ʱʦ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʩʧʨʠʡʥʷʪʪʷ ʽʛʨʦʚʦʛʦ 
ʧʨʦʩʪʦʨʫ. Godot ʧʽʜʪʨʠʤʫʻ ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ ʢʘʤʝʨ, ʚʢʣʶʯʘʶʯʠ ʬʽʢʩʦʚʘʥʽ, 
ʩʣʽʜʢʫʶʯʽ ʪʘ ʽʥʝʨʮʽʡʥʽ, ʱʦ ʜʦʜʘʻ ʛʥʫʯʢʦʩʪʽ ʚ ʨʦʟʨʦʙʮʽ. 

4. ʆʩʚʽʪʣʝʥʥʷ ʪʘ ʩʝʨʝʜʦʚʠʱʝ. ɺʽʟʫʘʣʴʥʽ ʝʬʝʢʪʠ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 
ʩʪʚʦʨʝʥʥʽ ʘʪʤʦʩʬʝʨʠ ʚ ʛʨʽ. Godot ʧʽʜʪʨʠʤʫʻ ʜʠʥʘʤʽʯʥʝ ʦʩʚʽʪʣʝʥʥʷ, ʪʽʥʽ, Global 
Illumination ʪʘ Volumetric Fog, ʱʦ ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʥʠʢʘʤ ʩʪʚʦʨʶʚʘʪʠ 
ʨʝʘʣʽʩʪʠʯʥʽ ʩʚʽʪʣʦʚʽ ʝʬʝʢʪʠ. ɺʫʟʣʠ, ʪʘʢʽ ʷʢ DirectionalLight3D, OmniLight3D ʪʘ 
SpotLight3D, ʜʦʧʦʤʘʛʘʶʪʴ ʜʦʩʷʛʪʠ ʙʘʞʘʥʦʛʦ ʝʬʝʢʪʫ ʦʩʚʽʪʣʝʥʥʷ, ʘ 
WorldEnvironment ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʘʣʘʰʪʫʚʘʪʠ ʬʦʥ, ʘʪʤʦʩʬʝʨʫ ʪʘ ʪʫʤʘʥ. 

5. ɯʥʪʝʨʘʢʪʠʚʥʽʩʪʴ ʯʝʨʝʟ Area3D. ɺʫʟʦʣ Area3D ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʫʚʘʪʠ 
ʚʟʘʻʤʦʜʽʶ ʟ ʦʙô̒ ʢʪʘʤʠ ʚ ʛʨʽ ʯʝʨʝʟ ʪʨʠʛʝʨʠ, ʟʦʥʠ ʜʽʾ ʪʘ ʘʢʪʠʚʘʮʽʶ ʧʦʜʽʡ. 
ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʚʭʦʜʽ ʛʨʘʚʮʷ ʚ ʧʝʚʥʫ ʟʦʥʫ ʤʦʞʥʘ ʘʢʪʠʚʫʚʘʪʠ ʟʘʚʝʨʰʝʥʥʷ ʨʽʚʥʷ 
ʘʙʦ ʜʦʟʚʦʣʠʪʠ ʟʙʽʨ ʧʨʝʜʤʝʪʽʚ, ʘ ʪʘʢʦʞ, ʫʤʦʞʣʠʚʣʶʻ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ 
ʤʝʭʘʥʽʢ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʽʛʨʦʚʦʛʦ ʧʨʦʮʝʩʫ. 

6. UI (ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ). Godot ʜʦʟʚʦʣʷʻ ʣʝʛʢʦ ʽʥʪʝʛʨʫʚʘʪʠ 2D 
ʛʨʘʬʽʯʥʠʡ ʽʥʪʝʨʬʝʡʩ ʟ 3D-ʛʨʦʶ. ɿʘʚʜʷʢʠ ʝʣʝʤʝʥʪʘʤ, ʪʘʢʠʤ ʷʢ CanvasLayer, 
Label, TextureRect, Button ʽ ProgressBar, ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʝʢʨʘʥʠ ʤʝʥʶ, 
ʽʥʜʠʢʘʪʦʨʠ ʟʜʦʨʦʚô̫ , ʧʽʜʢʘʟʢʠ ʽ ʙʘʛʘʪʦ ʽʥʰʦʛʦ, ʱʦ ʟʥʘʯʥʦ ʧʦʢʨʘʱʫʻ 
ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʜʦʩʚʽʜ. 

7. ʄʦʞʣʠʚʦʩʪʽ ʢʦʜʫʚʘʥʥʷ. ʆʩʥʦʚʥʦʶ ʤʦʚʦʶ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚ Godot ʻ 
GDScript, ʷʢʘ ʤʘʻ ʩʠʥʪʘʢʩʠʩ, ʩʭʦʞʠʡ ʥʘ Python, ʽ ʦʧʪʠʤʽʟʦʚʘʥʘ ʜʣʷ ʨʦʙʦʪʠ ʟ 
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ʚʫʟʣʘʤʠ. ɺʦʥʘ ʜʘʻ ʟʤʦʛʫ ʨʦʟʨʦʙʥʠʢʘʤ ʝʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʠ ʣʦʛʽʢʦʶ ʛʨʠ, 
ʦʙʨʦʙʣʷʪʠ ʩʠʛʥʘʣʠ, ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʨʫʭ ʦʙô̒ ʢʪʽʚ ʽ ʘʥʽʤʘʮʽʶ, ʱʦ ʨʦʙʠʪʴ 
ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚ Godot ʰʚʠʜʢʠʤ ʽ ʟʨʫʯʥʠʤ. 

ʈʦʟʨʦʙʢʘ 3D-ʽʛʨʠ ʚ ʩʝʨʝʜʦʚʠʱʽ Godot ï ʮʝ ʪʝʭʥʽʯʥʦ ʩʢʣʘʜʥʠʡ, ʘʣʝ 
ʚʦʜʥʦʯʘʩ ʟʘʭʦʧʣʶʶʯʠʡ ʧʨʦʮʝʩ. ʊʘʢʠʡ ʧʨʦʮʝʩ ʚʠʤʘʛʘʻ ʨʝʪʝʣʴʥʦʛʦ ʨʦʟʫʤʽʥʥʷ 
ʧʨʦʩʪʦʨʦʚʦʾ ʣʦʛʽʢʠ, ʬʽʟʠʯʥʠʭ ʚʟʘʻʤʦʜʽʡ, ʥʘʣʘʰʪʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʽ ʦʩʚʽʪʣʝʥʥʷ. 
ɿʘʟʥʘʯʠʤʦ, ʦʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ Godot ʜʣʷ 3D-ʨʦʟʨʦʙʢʠ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʛʨʠ:  

ï ʚʜ̔ʢʨʠʪʠʡ ʢʦʜ ʽ ʜʦʩʪʫʧʥʽʩʪʴ ʨʫʰʽʷ; 
ï ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʡ ʽʥʪʝʨʬʝʡʩ; 
ï ʧʽʜʪʨʠʤʢʘ GDScript ʜʣʷ ʟʨʫʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ; 
ï ʛʥʫʯʢʽʩʪʴ ʚ ʫʧʨʘʚʣʽʥʥʽ ʩʮʝʥʦʶ ʪʘ ʚʫʟʣʘʤʠ; 
ï ʰʚʠʜʢʝ ʧʨʦʪʦʪʠʧʫʚʘʥʥʷ ʪʘ ʪʝʩʪʫʚʘʥʥʷ ʽʛʨʦʚʠʭ ʤʝʭʘʥʽʢ. 
ʈʦʟʨʦʙʢʘ 3D-ʽʛʨʠ ʚ Godot ʻ ʟʘʭʦʧʣʶʶʯʠʤ ʽ ʪʝʭʥʽʯʥʦ ʮʽʢʘʚʠʤ ʧʨʦʮʝʩʦʤ, 

ʱʦ ʚʠʤʘʛʘʻ ʨʦʟʫʤʽʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʣʦʛʽʢʠ, ʬʽʟʠʯʥʠʭ ʚʟʘʻʤʦʜʽʡ ʽ ʥʘʣʘʰʪʫʚʘʥʥʷ 
ʨʽʟʥʠʭ ʘʩʧʝʢʪʽʚ ʛʨʠ. ʆʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ Godot ʚʢʣʶʯʘʶʪʴ ʚʽʜʢʨʠʪʠʡ ʢʦʜ, 
ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʡ ʽʥʪʝʨʬʝʡʩ, ʧʽʜʪʨʠʤʢʫ GDScript ʜʣʷ ʟʨʫʯʥʦʛʦ 
ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʛʥʫʯʢʽʩʪʴ ʚ ʫʧʨʘʚʣʽʥʥʽ ʩʮʝʥʘʤʠ ʪʘ ʚʫʟʣʘʤʠ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ 
ʰʚʠʜʢʦʛʦ ʧʨʦʪʦʪʠʧʫʚʘʥʥʷ ʪʘ ʪʝʩʪʫʚʘʥʥʷ ʽʛʨʦʚʠʭ ʤʝʭʘʥʽʢ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʝʨʝʜʦʚʠʱʝ Godot Engine ʻ ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 
ʩʪʚʦʨʝʥʥʷ 3D-ʽʛʦʨ ʪʘ ʽʥʪʝʨʬʝʡʩʽʚ, ʟʜʘʪʥʠʡ ʥʝ ʣʠʰʝ ʟʘʜʦʚʦʣʴʥʠʪʠ ʧʦʪʨʝʙʠ 
ʧʨʦʬʝʩʽʡʥʠʭ ʨʦʟʨʦʙʥʠʢʽʚ, ʘ ʡ ʩʪʘʪʠ ʚʘʞʣʠʚʠʤ ʥʘʚʯʘʣʴʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʫ ʩʬʝʨʽ 
ʢʦʤʧôʁ ʪʝʨʥʠʭ ʥʘʫʢ ʪʘ ʜʠʟʘʡʥʫ. ʁʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʥʦʚʠʭ 
ʪʝʭʥʦʣʦʛʽʡ ʫ ʛʝʡʤʜʝʚʽ ʪʘ ʧʽʜʚʠʱʫʻ ʜʦʩʪʫʧʥʽʩʪʴ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʽʛʦʨ ʜʣʷ 
ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʢʦʨʠʩʪʫʚʘʯʽʚ. 
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https://github.com/godotengine/godot-demo-projects
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ʚʦʥʠ ʦʪʨʠʤʫʶʪʴ ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ. ʊʦʤʫ ʦʜʥʠʤ ʽʟ ʧʨʽʦʨʠʪʝʪʽʚ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ ʻ ʨʝʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ, ʦʨʽʻʥʪʦʚʘʥʦʾ ʥʘ ʩʪʠʤʫʣʶʚʘʥʥʷ ʧʽʟʥʘʚʘʣʴʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ ʰʢʦʣʷʨʽʚ, ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʩʪʽʡʢʫ ʤʦʪʠʚʘʮʽʶ ʜʦ ʥʘʚʯʘʥʥʷ, ʱʦ 

ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʥʘʚʯʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ, ʧʨʘʛʥʝʥʥʽ ʜʦ ʟʥʘʥʴ, 

ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʤʠʩʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʪʚʦʨʯʦʛʦ ʧʽʜʭʦʜʫ ʡ ʽʥʽʮʽʘʪʠʚʥʦʩʪʽ. ɯʩʥʫʶʪʴ 

ʨʽʟʥʽ ʤʝʪʦʜʠ ʘʢʪʠʚʽʟʘʮʽʾ ʧʽʟʥʘʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ. ʉʝʨʝʜ ʥʠʭ 

ʥʝʘʙʠʷʢʝ ʟʥʘʯʝʥʥʷ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʟʘʡʤʘʶʪʴ ʤʝʪʦʜʠ, ʷʢʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ: ʤʫʣʴʪʠʤʝʜʽʡʥʽ ʟʘʩʦʙʠ ʽʥʬʦʨʤʘʮʽʾ, 

ʢʦʤʧôʁ ʪʝʨʥʽ ʽʛʨʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʟʤʽʩʪʦʚʥʽʰʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʠʡ 

ʤʘʪʝʨʽʘʣ, ʧʨʦʛʨʘʤʠ-ʩʠʤʫʣʷʪʦʨʠ, ʱʦ ʤʦʜʝʣʶʶʪʴ ʧʝʚʥʽ ʧʨʦʮʝʩʠ ʪʦʱʦ. 

ʂʣʶʯʦʚʦʶ ʽʜʝʻʶ ʫ ʧʝʜʘʛʦʛʽʯʥʽʡ ʪʘ ʤʝʪʦʜʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʻ ʧʨʘʛʥʝʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʫʯʥʷʤ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʪʘ ʽʥʬʦʨʤʘʪʠʯʥʠʭ ʟʥʘʥʴ, ʘ ʪʘʢʦʞ ʧʝʨʝʜʘʪʠ ʾʤ ʚʣʘʩʥʠʡ ʽʥʪʝʨʝʩ ʜʦ ʮʠʭ ʜʠʩʮʠʧʣʽʥ. 

ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʨʝʘʣʽʟʫʶʪʴ ʦʜʠʥ ʽʟ ʦʩʥʦʚʥʠʭ ʜʠʜʘʢʪʠʯʥʠʭ ʧʨʠʥʮʠʧʽʚ 

ʥʘʚʯʘʥʥʷ ï ʧʨʠʥʮʠʧ ʫʩʚʽʜʦʤʣʝʥʦʩʪʽ, ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʩʘʤʦʩʪʽʡʥʦʩʪʽ. ʎʝʡ ʧʨʠʥʮʠʧ 

ʧʝʨʝʜʙʘʯʘʻ ʮʽʣʝʩʧʨʷʤʦʚʘʥʝ ʡ ʘʢʪʠʚʥʝ ʩʧʨʠʡʥʷʪʪʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʡʦʛʦ 

ʦʩʤʠʩʣʝʥʥʷ, ʪʚʦʨʯʝ ʦʧʨʘʮʶʚʘʥʥʷ ʪʘ ʧʦʜʘʣʴʰʝ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʮʴʦʛʦ ʧʨʠʥʮʠʧʫ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʪʘʢʠʭ 

ʚʘʞʣʠʚʠʭ ʫʤʦʚʘʭ [1]: 

ï ʫʟʛʦʜʞʝʥʥʷ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ ʽʟ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʤʠ ʧʨʦʮʝʩʫ 

ʥʘʚʯʘʥʥʷ; 

ï ʘʢʪʠʚʥʘ ʫʯʘʩʪʴ ʫʯʥʽʚ ʫ ʧʽʟʥʘʚʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ; 

ï ʫʩʚʽʜʦʤʣʝʥʥʷ ʚʣʘʩʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ; 

ï ʥʘʙʫʪʪʷ ʥʘʚʠʯʦʢ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʧʨʠʡʦʤʽʚ ʨʦʟʫʤʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʧʽʜ ʯʘʩ ʟʘʩʚʦʻʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ. 

ʇʽʟʥʘʚʘʣʴʥʘ ʘʢʪʠʚʥʽʩʪʴ ʫʯʥʷ ï ʩʪʘʥ, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʧʨʘʛʥʝʥʥʷ ʫʯʥʷ ʜʦ 

ʥʘʚʯʘʥʥʷ, ʷʢʝ ʥʝʤʦʞʣʠʚʝ ʙʝʟ ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʚʦʣʽ ʚ ʧʨʦʮʝʩʽ ʦʚʦʣʦʜʽʥʥʷ 

ʟʥʘʥʥʷʤʠ. ʅʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ ʫʯʥʽʚ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʫ ʜʚʦʭ 

ʦʩʥʦʚʥʠʭ ʘʩʧʝʢʪʘʭ: ʧʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʡ; ʦʨʛʘʥʽʟʘʮʽʡʥʠʡ. 

ʈʦʟʚʠʪʦʢ ʮʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʻ ʢʣʶʯʦʚʦʶ ʫʤʦʚʦʶ ʬʦʨʤʫʚʘʥʥʷ ʘʢʪʠʚʥʦʾ 

ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʇʩʠʭʦʣʦʛʦ-ʧʝʜʘʛʦʛʽʯʥʠʡ ʘʩʧʝʢʪ ʫ ʩʚʦʶ ʯʝʨʛʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʘʢʠʤʠ 

ʩʢʣʘʜʦʚʠʤʠ: 

ï ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʥʘʚʯʘʥʥʷʤ; 

ï ʽʥʽʮʽʘʪʠʚʥʽʩʪʴ ʫ ʚʠʢʦʥʘʥʥʽ ʥʘʚʯʘʣʴʥʠʭ ʟʘʚʜʘʥʴ; 

ï ʧʽʟʥʘʚʘʣʴʥʘ ʩʘʤʦʩʪʽʡʥʽʩʪʴ;  

ï ʟʫʩʠʣʣʷ, ʱʦ ʜʦʢʣʘʜʘʶʪʴʩʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʽʟʥʘʚʘʣʴʥʠʭ ʧʨʦʙʣʝʤ. 

ʆʨʛʘʥʽʟʘʮʽʡʥʠʡ ʘʩʧʝʢʪ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ, ʟʘ ʷʢʠʭ ʜʦ ʘʢʪʠʚʥʦʾ 

ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʘʣʫʯʘʶʪʴʩʷ ʚʩʽ ʫʯʥʽ ʢʣʘʩʫ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʾʭʥʷ 

ʽʥʜʠʚʽʜʫʘʣʴʥʘ ʫʯʘʩʪʴ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʜʦ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʘʩʧʝʢʪʫ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʽ ʤʝʪʦʜʠ ʘʢʪʠʚʽʟʘʮʽʾ ʧʽʟʥʘʚʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʆʩʥʦʚʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʻ ʦʨʽʻʥʪʫʚʘʣʴʥʘ, 

ʚʠʢʦʥʘʚʯʘ ʪʘ ʢʦʥʪʨʦʣʶʶʯʘ. 
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ʂʦʞʥʘ ʟ ʥʠʭ ʻ ʥʝʚʽʜô̒ ʤʥʦʶ ʯʘʩʪʠʥʦʶ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʽ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʝ 

ʥʘʚʯʘʣʴʥʝ, ʨʦʟʚʠʚʘʣʴʥʝ ʽ ʚʠʭʦʚʥʝ ʟʥʘʯʝʥʥʷ. ʋ ʩʚʦʶ ʯʝʨʛʫ, ʢʦʥʪʨʦʣʴ ʜʦʟʚʦʣʷʻ 

ʚʠʷʚʠʪʠ ʧʦʚʥʦʪʫ ʽ ʨʦʟʫʤʽʥʥʷ ʟʥʘʥʴ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʥʘʚʯʘʥʥʷ, ʩʧʨʠʷʻ ʢʦʨʝʢʮʽʾ ʽ 

ʫʧʨʘʚʣʽʥʥʶ ʧʨʦʮʝʩʦʤ ʥʘʚʯʘʥʥʷ, ʩʧʨʠʷʻ ʨʦʟʫʤʽʥʥʶ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʩʠʩʪʝʤʘʪʠʯʥʦʩʪʽ ʥʘʚʯʘʥʥʷ. 

ʌʦʨʤʫʚʘʥʥʷ ʧʽʟʥʘʚʘʣʴʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʟʘʩʚʦʻʥʥʽ ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ ʜʦʩʣʽʜʞʝʥʥʷ: 

ï ʩʧʦʩʪʝʨʝʞʝʥʥʷ; 

ï ʘʥʘʣʽʟ; 

ï ʫʟʘʛʘʣʴʥʝʥʥʷ. 

ʇʨʠ ʮʴʦʤʫ ʫʯʝʥʴ ʧʦʚʠʥʝʥ ʩʪʘʚʠʪʠ ʟʘʧʠʪʘʥʥʷ, ʚʽʜʩʪʦʶʚʘʪʠ ʩʚʦʶ ʜʫʤʢʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʷʢʱʦ ʫʯʥʝʚʽ ʩʪʘʣʦ ʮʽʢʘʚʦ, ʪʦ ʚʽʥ ʩʪʘʻ ʘʢʪʠʚʥʠʤ ʫʯʘʩʥʠʢʦʤ 

ʥʘʚʯʘʣʴʥʦ-ʧʽʟʥʘʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʘ ʪʦʤʫ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ ʘʢʪʠʚʽʟʫʻʪʴʩʷ. 

ʆʜʥʠʤ ʟʽ ʩʧʦʩʦʙʽʚ ʟʘʮʽʢʘʚʠʪʠ ʫʯʥʷ ʻ ʛʫʨʪʢʦʚʘ ʨʦʙʦʪʘ, ʷʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʥʝʟʚʠʯʥʠʭ ʝʪʘʧʘʭ ʨʦʙʦʪʠ, ʷʢ ʥʘ ʫʨʦʮʽ, ʘ ʥʘ ʥʝʟʚʠʯʥʠʭ ʧʽʜʭʦʜʘʭ: ʽʛʨʦʚʠʭ ʬʦʨʤʘʭ, 

ʢʨʝʘʪʠʚʥʦʤʫ ʧʦʰʫʢʫ ʨʦʟʚô̫ ʟʢʽʚ ʟʘʜʘʯ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʝʘʣʴʥʠʤ ʩʠʪʫʘʮʽʷʤ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ. ɻʫʨʪʢʦʚʘ ʨʦʙʦʪʘ ʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ, ʢʨʠʪʠʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ ʪʘ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʫʯʥʽʚ. ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʛʫʨʪʢʦʚʦʾ 

ʨʦʙʦʪʠ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʘʢʽ [2]: 

ɼʦʙʨʦʚʽʣʴʥʽʩʪʴ ʫʯʘʩʪʽ, ʱʦ ʩʧʨʠʷʻ ʚʥʫʪʨʽʰʥʽʡ ʤʦʪʠʚʘʮʽʾ ʜʦ ʥʘʚʯʘʥʥʷ. 

ɯʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʽʜʭʽʜ, ʷʢʠʡ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʨʘʭʦʚʫʚʘʪʠ ʟʜʽʙʥʦʩʪʽ ʪʘ 

ʪʝʤʧʠ ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ ʧʝʚʥʦʛʦ ʫʯʥʷ. 

ɯʥʪʝʨʘʢʪʠʚʥʽʩʪʴ ʽ ʧʨʦʻʢʪʥʘ ʜʽʷʣʴʥʽʩʪʴ, ʱʦ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ 

ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʥʘʚʠʯʦʢ ʽ ʚʤʽʥʥʶ ʧʨʘʮʶʚʘʪʠ ʚ ʢʦʤʘʥʜʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʜʠʩʢʫʩʽʾ, ʜʦʩʣʽʜʥʠʮʴʢʽ ʧʨʦʻʢʪʠ. 

ɻʥʫʯʢʽʩʪʴ ʫ ʚʠʙʦʨʽ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ, ʷʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʧʽʜʭʦʜʘʭ: ʧʨʦʙʣʝʤʥʝ ʥʘʚʯʘʥʥʷ, ʨʦʣʴʦʚʽ ʽʛʨʠ, ʢʝʡʩ-ʤʝʪʦʜʠ ʪʦʱʦ. 

ʄʦʞʣʠʚʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʟʦʢʨʝʤʘ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʥʝʡʨʦʤʝʨʝʞ, ʤʦʞʝ 

ʟʥʘʯʥʦ ʨʦʟʰʠʨʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʛʫʨʪʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɼʦ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ ʘʢʪʠʚʽʟʘʮʽʾ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʛʫʨʪʢʦʚʽʡ 

ʨʦʙʦʪʽ ʚʽʜʥʦʩʷʪʴ ʪʘʢʽ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠ, ʬʦʨʤʠ ʪʘ ʧʽʜʭʦʜʠ [3]: 

1. ʇʨʦʻʢʪʥʠʡ ʤʝʪʦʜ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʜʦʙʫʚʘʯʘʤ ʦʩʚʽʪʠ ʩʘʤʦʩʪʽʡʥʦ ʦʙʠʨʘʪʠ 

ʪʝʤʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʦʜʠʪʠ ʘʥʘʣʽʟ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʧʨʝʟʝʥʪʫʚʘʪʠ ʩʚʦʾ ʚʠʩʥʦʚʢʠ. 

2. ɯʛʨʦʚʠʡ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʣʴʦʚʠʭ, ʜʽʣʦʚʠʭ ʽʛʦʨ, 

ʽʛʦʨ-ʩʠʤʫʣʷʪʦʨʽʚ, ʛʝʡʤʽʬʽʢʘʮʽʶ ʥʘʚʯʘʥʥʷ. (ʮʝ ʬʦʨʤʘ ʥʘʚʯʘʥʥʷ). 

3. ɼʦʩʣʽʜʥʠʮʴʢʠʡ ʤʝʪʦʜ ʧʝʨʝʜʙʘʯʘʻ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʚʠʨʽʰʝʥʥʷ 

ʧʨʦʙʣʝʤʥʠʭ ʟʘʚʜʘʥʴ. 

4. ʄʫʣʴʪʠʤʝʜʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ 

ʧʨʝʟʝʥʪʘʮʽʡ, ʚʽʨʪʫʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ, ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ 

ʧʨʦʮʝʩʽʚ ʪʘ ʦʩʚʽʪʥʽʭ ʧʣʘʪʬʦʨʤ. (ʮʝ ʬʦʨʤʘ ʥʘʚʯʘʥʥʷ). 

5. ʄʝʪʦʜ ʧʨʦʙʣʝʤʥʦʛʦ ʥʘʚʯʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʧʨʦʙʣʝʤʥʠʭ 

ʩʠʪʫʘʮʽʡ, ʱʦ ʩʪʠʤʫʣʶʶʪʴ ʧʦʰʫʢ ʨʽʰʝʥʴ ʽ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ. 
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6. STEM-ʦʩʚʽʪʘ, ʷʢʘ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʚʩʝʙʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʦʩʦʙʠʩʪʦʩʪʽ 

ʰʣʷʭʦʤ ʬʦʨʤʫʚʘʥʥʷ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʥʘʫʢʦʚʦʛʦ ʩʚʽʪʦʛʣʷʜʫ, 

ʞʠʪʪʻʚʠʭ ʮʽʥʥʦʩʪʝʡ ʽ ʫʩʚʽʜʦʤʣʝʥʥʷ ʧʨʠʨʦʜʥʠʯʦ-ʥʘʫʢʦʚʦʾ ʢʘʨʪʠʥʠ ʩʚʽʪʫ, 

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʤʫ ʧʽʜʭʦʜʽ ʜʦ ʥʘʚʯʘʥʥʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʨʝʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʽ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʫ ʧʨʦʬʝʩʽʡʥʽʡ ʩʬʝʨʽ. (ʮʝ ʧʽʜʭʽʜ 

ʥʘʚʯʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ). 

ʇʽʟʥʘʚʘʣʴʥʘ ʜʽʷʣʴʥʽʩʪʴ ï ʮʝ ʧʨʦʮʝʩ ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ, ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ, ʱʦ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʘʢʪʠʚʥʦʤʫ ʟʘʣʫʯʝʥʥʽ ʫʯʥʽʚ ʜʦ ʜʦʩʣʽʜʥʠʮʴʢʦʾ, ʘʥʘʣʽʪʠʯʥʦʾ ʪʘ 

ʪʚʦʨʯʦʾ ʨʦʙʦʪʠ. ɺʦʥʘ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʪʘ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʫʯʥʽʚ. ɸʢʪʠʚʽʟʘʮʽʷ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʯʝʨʝʟ ʛʫʨʪʢʦʚʫ ʨʦʙʦʪʫ ʩʧʨʠʷʻ ʾʭʥʴʦʤʫ ʚʩʝʙʽʯʥʦʤʫ ʨʦʟʚʠʪʢʫ ʪʘ 

ʬʦʨʤʫʚʘʥʥʶ ʥʝʦʙʭʽʜʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʨʦʟʰʠʨʶʻ ʤʦʞʣʠʚʦʩʪʽ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʜʦʟʚʦʣʷʶʯʠ ʟʨʦʙʠʪʠ ʡʦʛʦ ʙʽʣʴʰ 

ʽʥʪʝʨʘʢʪʠʚʥʠʤ ʽ ʧʨʘʢʪʠʯʥʦ ʦʨʽʻʥʪʦʚʘʥʠʤ. 

ʉʧʠʩʢʠ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 
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ɿɸʉʊʆʉʋɺɸʅʅʗ ʊɽʍʅʆʃʆɻɯʁ ɻɽʅɽʈɸʎɯɰ ʄʋʃʔʊʀʄɽɼɯʁʅʀʍ 

ɼɸʅʀʍ ʋ ʐʂɯʃʔʅʆʄʋ ʂʋʈʉɯ ɯʅʌʆʈʄɸʊʀʂʀ 

ʇʘʚʣʶʢ ʇʘʚʣʦ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

ʟʜʦʙʫʚʘʯ ʜʨʫʛʦʛʦ (ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ)  ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ 

(ɯʥʬʦʨʤʘʪʠʢʘ), 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

pavlyuk_pv@ fizmat.tnpu.edu.ua 

ʄʘʨʪʠʥʶʢ ʉʝʨʛʽʡ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

ʢʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

sergmart65@tnpu.edu.ua 

ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʜʣʷ ʛʝʥʝʨʘʮʽʾ 

ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʜʘʥʠʭ, ʚʽʜʢʨʠʚʘʶʪʴ ʥʦʚʽ ʛʦʨʠʟʦʥʪʠ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ, 

ʟʦʢʨʝʤʘ ʚ ʪʘʢʠʭ ʜʠʩʮʠʧʣʽʥʘʭ, ʷʢ ʽʥʬʦʨʤʘʪʠʢʘ. ʋ ʟʚô̫ ʟʢʫ ʟ ʽʥʪʝʥʩʠʚʥʠʤ 

ʨʦʟʚʠʪʢʦʤ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʘʞʣʠʚʦ ʦʙʛʦʚʦʨʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ 

ʰʢʽʣʴʥʽʡ ʦʩʚʽʪʽ. ʊʝʭʥʦʣʦʛʽʾ ʛʝʥʝʨʘʮʽʾ ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʜʘʥʠʭ, ʷʢ-ʦʪ ʩʪʚʦʨʝʥʥʷ 

ʟʦʙʨʘʞʝʥʴ, ʚʽʜʝʦ ʘʙʦ ʘʥʽʤʘʮʽʡ ʥʘ ʦʩʥʦʚʽ ʪʝʢʩʪʦʚʠʭ ʦʧʠʩʽʚ, ʤʦʞʫʪʴ ʟʥʘʯʥʦ 

ʧʦʣʝʛʰʠʪʠ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʪʘ ʟʨʦʙʠʪʠ ʡʦʛʦ ʮʽʢʘʚʽʰʠʤ ʽ ʟʘʭʦʧʣʶʶʯʠʤ. ʆʜʥʘʢ 
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ʚʠʥʠʢʘʻ ʧʠʪʘʥʥʷ, ʷʢ ʩʘʤʝ ʮʽ ʽʥʩʪʨʫʤʝʥʪʠ ʤʦʞʥʘ ʽʥʪʝʛʨʫʚʘʪʠ ʚ ʢʫʨʩ ʽʥʬʦʨʤʘʪʠʢʠ 

ʪʘ ʷʢ ʚʦʥʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ï ʯʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʛʣʠʙʦʢʝ 

ʨʦʟʫʤʽʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʟʦʢʨʝʤʘ ʘʙʩʪʨʘʢʪʥʠʭ ʢʦʥʮʝʧʮʽʡ ʽʥʬʦʨʤʘʪʠʢʠ, ʷʢʽ 

ʪʨʘʜʠʮʽʡʥʦ ʚʘʞʢʦ ʩʧʨʠʡʤʘʶʪʴʩʷ ʟʜʦʙʫʚʘʯʘʤʠ ʦʩʚʽʪʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʛʝʥʝʨʘʮʽʾ ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʜʘʥʠʭ ʫ ʥʘʚʯʘʣʴʥʦʤʫ 

ʧʨʦʮʝʩʽ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʝʜʘʛʦʛʘʤ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ ʚʽʟʫʘʣʽʟʘʮʽʶ ʩʢʣʘʜʥʠʭ 

ʪʝʤ, ʪʘʢʠʭ ʷʢ ʘʣʛʦʨʠʪʤʠ, ʩʪʨʫʢʪʫʨʠ ʜʘʥʠʭ ʘʙʦ ʢʦʤʧôʁ ʪʝʨʥʽ ʤʝʨʝʞʽ [1]. 

ʉʫʯʘʩʥʽ ʛʝʥʝʨʘʪʠʚʥʽ ʤʦʜʝʣʽ, ʪʘʢʽ ʷʢ DALL-E, Midjourney, RunwayML ʽ 

Adobe Firefly, ʤʦʞʫʪʴ ʙʫʪʠ ʝʬʝʢʪʠʚʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʘʦʯʥʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɺʦʥʠ ʟʜʘʪʥʽ ʢʦʥʩʪʨʫʶʚʘʪʠ ʟʦʙʨʘʞʝʥʥʷ ʪʘ ʚʽʜʝʦ ʥʘ ʦʩʥʦʚʽ 

ʪʝʢʩʪʦʚʠʭ ʟʘʧʠʪʽʚ, ʱʦ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʦʷʩʥʝʥʥʷ ʘʙʩʪʨʘʢʪʥʠʭ 

ʢʦʥʮʝʧʮʽʡ. 

DALL -E ʚʽʜ OpenAI ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʧʦʪʫʞʥʽʰʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʛʝʥʝʨʘʮʽʾ 

ʟʦʙʨʘʞʝʥʴ. ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʟʦʙʨʘʞʝʥʥʷ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʪʦʯʥʫ ʩʫʪʴ ʦʧʠʩʘʥʦʛʦ ʢʦʥʮʝʧʪʫ, ʥʘʧʨʠʢʣʘʜ, ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʨʦʙʦʪʫ ʘʣʛʦʨʠʪʤʫ 

ʩʦʨʪʫʚʘʥʥʷ ʘʙʦ ʩʪʚʦʨʠʪʠ ʽʣʶʩʪʨʘʮʽʶ ʜʦ ʙʘʟ ʜʘʥʠʭ. ʎʝ ʦʩʦʙʣʠʚʦ ʢʦʨʠʩʥʦ ʜʣʷ 

ʜʠʩʮʠʧʣʽʥ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʨʦʟʫʤʽʥʥʷ ʘʙʩʪʨʘʢʪʥʠʭ ʧʦʥʷʪʴ, ʽ ʜʦʟʚʦʣʷʻ ʫʯʥʷʤ 

ʧʦʙʘʯʠʪʠ, ʷʢ ʪʝʦʨʝʪʠʯʥʽ ʢʦʥʮʝʧʮʽʾ ʚʠʛʣʷʜʘʶʪʴ ʥʘ ʧʨʘʢʪʠʮʽ. ɿʘʚʜʷʢʠ ʪʘʢʽʡ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʫʯʥʽ ʤʦʞʫʪʴ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ, ʷʢ ʧʨʘʮʶʻ, ʥʘʧʨʠʢʣʘʜ, ʘʣʛʦʨʠʪʤ 

ʧʦʰʫʢʫ ʘʙʦ ʩʦʨʪʫʚʘʥʥʷ, ʱʦ ʥʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ ʤʦʞʝ ʙʫʪʠ ʩʢʣʘʜʥʠʤ ʜʣʷ 

ʩʧʨʠʡʥʷʪʪʷ ʙʝʟ ʥʘʣʝʞʥʦʾ ʽʣʶʩʪʨʘʮʽʾ. 

Midjourney ʪʘʢʦʞ ʻ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʚʠʩʦʢʦʷʢʽʩʥʠʭ 

ʬʦʪʦʨʝʘʣʽʩʪʠʯʥʠʭ ʟʦʙʨʘʞʝʥʴ. ʎʷ ʪʝʭʥʦʣʦʛʽʷ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʨʝʘʣʽʩʪʠʯʥʽ 

ʟʦʙʨʘʞʝʥʥʷ ʜʣʷ ʜʝʤʦʥʩʪʨʘʮʽʾ ʧʨʦʮʝʩʽʚ ʘʙʦ ʦʙô̒ ʢʪʽʚ, ʱʦ ʩʢʣʘʜʥʦ ʚʽʜʦʙʨʘʟʠʪʠ 

ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ. ʅʘʧʨʠʢʣʘʜ, ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʚʽʟʫʘʣʽʟʘʮʽʶ 

ʢʦʤʧôʁ ʪʝʨʥʦʾ ʤʝʨʝʞʽ ʘʙʦ ʤʦʜʝʣʴ ʨʦʟʧʦʜʽʣʝʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʙʫʜʝ ʢʦʨʠʩʥʦ ʜʣʷ 

ʫʯʥʽʚ, ʷʢʽ ʚʠʚʯʘʶʪʴ ʩʢʣʘʜʥʽ ʪʝʤʠ ʟ ʤʝʨʝʞʝʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʘʙʦ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ 

ʩʠʩʪʝʤ. 

RunwayML ʽ Adobe Firefly ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʘʥʽʤʘʮʽʾ, 

ʨʝʜʘʛʫʚʘʪʠ ʟʦʙʨʘʞʝʥʥʷ, ʜʦʜʘʚʘʪʠ ʝʬʝʢʪʠ ʜʦ ʚʽʜʝʦ ʪʘ ʥʘʚʽʪʴ ʛʝʥʝʨʫʚʘʪʠ 

ʽʥʪʝʨʘʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ. ʎʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʦʟʚʦʣʷʶʪʴ ʫʯʠʪʝʣʷʤ ʩʪʚʦʨʶʚʘʪʠ 

ʽʥʪʝʨʘʢʪʠʚʥʽ ʥʘʚʯʘʣʴʥʽ ʚʽʜʝʦ, ʱʦ ʜʝʤʦʥʩʪʨʫʶʪʴ ʧʨʠʥʮʠʧʠ ʨʦʙʦʪʠ ʩʢʣʘʜʥʠʭ 

ʽʥʬʦʨʤʘʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʅʘʧʨʠʢʣʘʜ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʥʘ 

ʩʪʚʦʨʠʪʠ ʚʽʜʝʦ, ʷʢʝ ʧʦʢʘʟʫʻ, ʷʢ ʧʨʘʮʶʻ ʘʣʛʦʨʠʪʤ ʥʘ ʦʩʥʦʚʽ ʨʝʘʣʴʥʠʭ ʧʨʠʢʣʘʜʽʚ 

ʘʙʦ ʽʣʶʩʪʨʫʻ ʩʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ ʤʝʨʝʞʽ [4]. 

ʑʦ ʚʘʞʣʠʚʦ, ʮʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ ʪʘʢʦʞ ʩʪʚʦʨʶʚʘʪʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ 

ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʫʯʥʽʚ ʟ ʨʽʟʥʠʤ ʨʽʚʥʝʤ ʧʽʜʛʦʪʦʚʢʠ. ʅʘʧʨʠʢʣʘʜ, ʫʯʠʪʝʣʴ 

ʤʦʞʝ ʩʪʚʦʨʠʪʠ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʫʯʥʽʚ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʜʦʜʘʪʢʦʚʦʾ ʧʽʜʪʨʠʤʢʠ, 

ʜʘʶʯʠ ʾʤ ʩʢʣʘʜʥʽʰʽ ʡ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʽ ʟʘʚʜʘʥʥʷ. 

ɿʘʚʜʷʢʠ ʪʘʢʠʤ ʪʝʭʥʦʣʦʛʽʷʤ ʫʯʥʽ ʤʦʞʫʪʴ ʧʦʙʘʯʠʪʠ, ʷʢ ʚʠʛʣʷʜʘʶʪʴ 

ʘʙʩʪʨʘʢʪʥʽ ʢʦʥʮʝʧʮʽʾ ʥʘ ʧʨʘʢʪʠʮʽ, ʱʦ ʧʽʜʚʠʱʫʻ ʾʭʥʶ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʫ ʥʘʚʯʘʥʥʽ. 

ɺʦʥʠ ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʚʣʘʩʥʽ ʧʨʦʻʢʪʠ, ʟʘʩʪʦʩʦʚʫʶʯʠ ʟʥʘʥʥʷ, ʦʪʨʠʤʘʥʽ ʥʘ 

ʫʨʦʢʘʭ, ʱʦ ʩʧʨʠʷʪʠʤʝ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ ʽ ʛʣʠʙʰʦʤʫ ʨʦʟʫʤʽʥʥʶ 

ʤʘʪʝʨʽʘʣʫ [2]. 
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ʊʝʭʥʦʣʦʛʽʾ ʛʝʥʝʨʘʮʽʾ ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʜʘʥʠʭ ʻ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʢʫʨʩʽ ʽʥʬʦʨʤʘʪʠʢʠ. ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ 

ʩʪʚʦʨʶʚʘʪʠ ʽʥʪʝʨʘʢʪʠʚʥʽ, ʥʘʦʯʥʽ ʪʘ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʱʦ 

ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ ʪʘ ʤʦʪʠʚʘʮʽʶ ʫʯʥʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʦʧʦʤʘʛʘʻ ʫʯʥʷʤ ʢʨʘʱʝ ʨʦʟʫʤʽʪʠ ʩʢʣʘʜʥʽ ʢʦʥʮʝʧʮʽʾ, ʦʩʢʽʣʴʢʠ 

ʚʦʥʠ ʤʦʞʫʪʴ ʙʘʯʠʪʠ ʾʭ ʨʝʘʣʽʟʘʮʽʶ ʫ ʚʠʛʣʷʜʽ ʥʘʦʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʪʘʢʠʭ ʷʢ 

ʛʨʘʬʽʢʠ, ʟʦʙʨʘʞʝʥʥʷ, ʘʥʽʤʘʮʽʾ ʯʠ ʚʽʜʝʦ [3]. 

ɯʥʪʝʛʨʘʮʽʷ ʪʘʢʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ 

ʯʘʩ ʥʘ ʧʽʜʛʦʪʦʚʢʫ ʤʘʪʝʨʽʘʣʽʚ ʽ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʫʯʠʪʝʣʷʤ ʙʽʣʴʰʝ ʟʦʩʝʨʝʜʠʪʠʩʷ ʥʘ 

ʧʝʜʘʛʦʛʽʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ɺʦʜʥʦʯʘʩ ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʝʪʠʯʥʽ ʘʩʧʝʢʪʠ, ʟʦʢʨʝʤʘ 

ʘʚʪʦʨʩʴʢʽ ʧʨʘʚʘ ʥʘ ʟʛʝʥʝʨʦʚʘʥʽ ʟʦʙʨʘʞʝʥʥʷ ʪʘ ʤʦʞʣʠʚʫ ʫʧʝʨʝʜʞʝʥʽʩʪʴ ʫ 

ʢʦʥʪʝʥʪʽ, ʩʪʚʦʨʝʥʦʤʫ ʰʪʫʯʥʠʤ ʽʥʪʝʣʝʢʪʦʤ. ɿʘʛʘʣʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʻ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʫ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʪʠʢʠ ʚ 

ʰʢʦʣʘʭ, ʱʦ ʜʦʟʚʦʣʷʻ ʫʯʥʷʤ ʦʪʨʠʤʘʪʠ ʥʘʚʠʯʢʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʨʦʙʦʪʠ ʟ 

ʩʫʯʘʩʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ. 
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ʥʦʚʠʭ ʟʘʩʦʙʽʚ ʚʽʜʪʚʦʨʝʥʥʷ ʫʷʚʣʝʥʴ ʧʨʦ ʥʘʚʢʦʣʠʰʥʶ ʜʽʡʩʥʽʩʪʴ. ʆʜʥʠʤ ʽʟ 

ʥʘʩʣʽʜʢʽʚ ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ, ʟʦʢʨʝʤʘ ʚ ʛʘʣʫʟʽ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʩʪʘʣʦ ʬʦʨʤʫʚʘʥʥʷ ʥʘʧʨʷʤʫ ʪʨʠʚʠʤʽʨʥʦʛʦ 
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ʤʦʞʣʠʚʽʩʪʴ ʚʠʩʦʢʦʪʦʯʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʽʜʝʡ ʫ ʚʠʛʣʷʜʽ 

ʪʨʠʚʠʤʽʨʥʠʭ ʤʦʜʝʣʝʡ, ʷʢʽ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʽ ʜʦ ʨʝʘʣʴʥʠʭ ʦʙô̒ ʢʪʽʚ. 

ʅʘ ʩʴʦʛʦʜʥʽ 3D-ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʩʽʜʘʻ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʚ ʙʘʛʘʪʴʦʭ ʩʬʝʨʘʭ 

ʩʫʩʧʽʣʴʥʦʾ ʪʘ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʁʦʛʦ ʘʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ 

ʢʽʥʦʽʥʜʫʩʪʨʽʾ, ʨʦʟʨʦʙʣʝʥʥʽ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʽʛʦʨ, ʩʪʚʦʨʝʥʥʽ ʚʽʟʫʘʣʴʥʦʛʦ 

ʤʫʣʴʪʠʤʝʜʽʡʥʦʛʦ ʢʦʥʪʝʥʪʫ, ʘ ʪʘʢʦʞ ʫ ʩʬʝʨʽ ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ, 

ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʘ ʤʝʜʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʜʣʷ ʧʨʦʻʢʪʫʚʘʥʥʷ 

ʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʦʪʝʟʽʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʡ ʪʨʠʚʠʤʽʨʥʦʛʦ ʜʨʫʢʫ [2]. ʋ 

ʢʦʞʥʽʡ ʽʟ ʟʘʟʥʘʯʝʥʠʭ ʛʘʣʫʟʝʡ ʪʨʠʚʠʤʽʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʤʘʻ ʚʣʘʩʥʽ ʩʧʝʮʠʬʽʯʥʽ 

ʨʠʩʠ, ʱʦ ʦʙʫʤʦʚʣʝʥʽ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʚʽʜʧʦʚʽʜʥʦʾ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ. 

ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʧʝʨʝʚʘʛ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʠʚʠʤʽʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚʘʨʪʦ 

ʚʠʦʢʨʝʤʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʜʝʪʘʣʴʥʦʛʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʚʽʟʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʦʙô̒ ʢʪʘ, 

ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʯʘʩʫ ʪʘ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʝʪʘʧʘʭ ʨʦʟʨʦʙʣʝʥʥʷ, ʘ ʪʘʢʦʞ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʥʘʦʯʥʦʩʪʽ ʪʘ ʽʥʬʦʨʤʘʪʠʚʥʦʩʪʽ ʩʪʚʦʨʝʥʠʭ ʤʦʜʝʣʝʡ [1]. 

ɺʽʜʟʥʘʯʠʤʦ, ʱʦ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʚ ʢʦʥʪʝʢʩʪʽ ʧʦʙʫʜʦʚʠ 3D-ʦʙô̒ ʢʪʽʚ 

ʟʘʩʣʫʛʦʚʫʻ ʤʝʪʦʜ ʬʦʪʦʛʨʘʤʤʝʪʨʽʾ ï ʪʝʭʥʦʣʦʛʽʷ ʩʪʚʦʨʝʥʥʷ ʪʨʠʚʠʤʽʨʥʠʭ ʤʦʜʝʣʝʡ 

ʥʘ ʦʩʥʦʚʽ ʬʦʪʦʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ ʧʽʜʭʦʜʫ ʜʦʟʚʦʣʷʻ 

ʦʧʝʨʘʪʠʚʥʦ ʬʦʨʤʫʚʘʪʠ ʧʨʦʪʦʪʠʧʠ ʚʠʨʦʙʽʚ, ʱʦ ʻ ʦʩʦʙʣʠʚʦ ʮʽʥʥʠʤ ʫ ʛʘʣʫʟʽ 

ʧʨʦʤʠʩʣʦʚʦʛʦ ʜʠʟʘʡʥʫ. ɺʦʜʥʦʯʘʩ ʫ ʚʠʧʘʜʢʘʭ ʩʢʣʘʜʥʠʭ ʘʙʦ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʦʙô̒ ʢʪʽʚ ʜʦʮʽʣʴʥʽʰʠʤ ʻ ʧʦʝʪʘʧʥʠʡ ʧʨʦʮʝʩ ʤʦʜʝʣʶʚʘʥʥʷ çʟ ʥʫʣʷè. 

ɿʚʘʞʘʶʯʠ ʥʘ ʘʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʘʪʠʢʠ, ʤʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʥʘʣʽʟ 

ʤʦʞʣʠʚʦʩʪʝʡ ʧʨʦʛʨʘʤʥʠʭ ʩʝʨʝʜʦʚʠʱ CrazyTalk Pipeline, FaceGen Artist Pro, 

DAZ Studio ʪʘ Blender ʜʣʷ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʪʘ ʘʥʽʤʘʮʽʾ 3D-

ʤʦʜʝʣʝʡ ʟʘ ʬʦʪʦʛʨʘʬʽʷʤʠ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʥʘʚʯʘʥʥʷ ʩʧʨʠʷʪʠʤʝ ʥʝ ʣʠʰʝ ʧʦʛʣʠʙʣʝʥʥʶ ʟʥʘʥʴ ʫʯʥʽʚ ʟ ʽʥʬʦʨʤʘʪʠʢʠ, ʘʣʝ ʡ 

ʬʦʨʤʫʚʘʥʥʶ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʨʦʙʦʪʠ ʟ ʩʫʯʘʩʥʠʤʠ ʛʨʘʬʽʯʥʠʤʠ ʧʨʦʛʨʘʤʥʠʤʠ 

ʩʝʨʝʜʦʚʠʱʘʤʠ.  

ʈʦʟʛʣʷʥʝʤʦ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʛʨʘʤʥʠʭ ʩʝʨʝʜʦʚʠʱ CrazyTalk Pipeline, 

FaceGen Artist Pro, DAZ Studio ʪʘ Blender ʜʣʷ ʩʪʚʦʨʝʥʥʷ 3D-ʤʦʜʝʣʝʡ ʟʘ 

ʬʦʪʦʛʨʘʬʽʷʤʠ. 

CrazyTalk Pipeline ï ʮʝ ʧʨʦʛʨʘʤʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʦʨʽʻʥʪʦʚʘʥʝ ʥʘ ʰʚʠʜʢʝ 

ʩʪʚʦʨʝʥʥʷ ʘʥʽʤʦʚʘʥʠʭ 3D-ʦʙʣʠʯ ʟʘ ʬʦʪʦʛʨʘʬʽʷʤʠ. ʇʨʦʛʨʘʤʘ ʤʘʻ ʽʥʪʫʾʪʠʚʥʦ 

ʟʨʦʟʫʤʽʣʠʡ ʽʥʪʝʨʬʝʡʩ ʪʘ ʧʽʜʪʨʠʤʫʻ ʽʤʧʦʨʪ ʟʦʙʨʘʞʝʥʴ, ʘʚʪʦʤʘʪʠʯʥʝ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʨʠʩ ʦʙʣʠʯʯʷ, ʩʪʚʦʨʝʥʥʷ ʨʫʭʦʤʠʭ ʤʦʜʝʣʝʡ, ʷʢʽ ʤʦʞʫʪʴ ʛʦʚʦʨʠʪʠ ʪʘ 

ʝʤʦʮʽʡʥʦ ʨʝʘʛʫʚʘʪʠ. ʗʢʱʦ ʨʦʟʛʣʷʜʘʪʠ ʾʾ ʟ ʪʦʯʢʠ ʟʦʨʫ ʧʝʨʝʚʘʛ ʜʣʷ ʥʘʚʯʘʥʥʷ 

ʰʢʦʣʷʨʽʚ, ʪʦ ʚʦʥʘ ʤʘʻ ʧʨʦʩʪʠʡ ʽʥʪʝʨʬʝʡʩ, ʷʢʠʡ ʜʦʩʪʫʧʥʠʡ ʥʘʚʽʪʴ ʤʦʣʦʜʰʠʤ 

ʫʯʥʷʤ, ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʚʣʘʩʥʽ ʘʥʽʤʦʚʘʥʽ ʧʝʨʩʦʥʘʞʽ, ʤʦʞʣʠʚʽʩʪʴ 

ʩʧʽʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʢʦʤʧʘʥʽʾ Reallusion ʜʣʷ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʥʘʜ 3D-ʘʥʽʤʘʮʽʻʶ, ʧʝʨʩʦʥʘʞʘʤʠ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʻʶ. ɺʦʜʥʦʯʘʩ 

ʜʣʷ ʨʦʙʦʪʠ ʫ ʧʨʦʛʨʘʤʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ CrazyTalk Pipeline ʧʦʪʨʽʙʥʘ 

ʚʠʩʦʢʦʚʘʨʪʽʩʥʘ ʣʽʮʝʥʟʽʷ. 

ʋ ʧʨʦʛʨʘʤʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ FaceGen Artist Pro ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ 

ʨʝʘʣʽʩʪʠʯʥʽ 3D-ʤʦʜʝʣʽ ʦʙʣʠʯ ʥʘ ʦʩʥʦʚʽ ʦʜʥʽʻʾ ʘʙʦ ʢʽʣʴʢʦʭ ʬʦʪʦʛʨʘʬʽʡ. ʇʨʦʛʨʘʤʘ 

ʟʘʙʝʟʧʝʯʫʻ ʪʦʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʬʦʨʤʠ ʛʦʣʦʚʠ, ʤʽʤʽʢʠ ʪʘ ʪʝʢʩʪʫʨ. ɺʠʦʢʨʝʤʠʤʦ 
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ʧʝʨʝʚʘʛʠ FaceGen Artist Pro: ʚʠʩʦʢʘ ʪʦʯʥʽʩʪʴ ʚʽʜʪʚʦʨʝʥʥʷ ʦʙʣʠʯ; ʛʝʥʝʨʘʮʽʷ ʷʢ 

ʨʝʘʣʽʩʪʠʯʥʠʭ, ʪʘʢ ʽ ʩʪʠʣʽʟʦʚʘʥʠʭ ʤʦʜʝʣʝʡ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʟʙʝʨʝʞʝʥʥʷ ʤʦʜʝʣʝʡ ʫ 

ʬʦʨʤʘʪʘʭ, ʩʫʤʽʩʥʠʭ ʟ ʽʥʰʠʤʠ 3D-ʨʝʜʘʢʪʦʨʘʤʠ. ɼʣʷ ʨʦʙʦʪʠ ʟ ʫʯʥʷʤʠ ʾʾ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʘʪʠ ʷʢ ʥʘ ʫʨʦʢʘʭ ʽʥʬʦʨʤʘʪʠʢʠ, ʪʘʢ ʽ ʧʦʟʘʢʣʘʩʥʽʡ ʨʦʙʦʪʽ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʥʮʠʧʽʚ 3D-ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʪʝʢʩʪʫʨʫʚʘʥʥʷ, ʘʣʝ ʩʣʽʜ ʚʨʘʭʫʚʘʪʠ, 

ʱʦ ʫ ʮʽʡ ʧʨʦʛʨʘʤʽ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʪʽʣʴʢʠ ʩʪʘʪʠʯʥʽ ʤʦʜʝʣʽ. 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʧʨʦʛʨʘʤʥʝ ʩʝʨʝʜʦʚʠʱʝ jDAZ Studio ʤʘʻ ʙʝʟʢʦʰʪʦʚʥʫ 

ʙʘʟʦʚʫ ʚʝʨʩʽʶ ʽ ʚʝʣʠʢʫ ʙʽʙʣʽʦʪʝʢʫ ʛʦʪʦʚʠʭ ʧʝʨʩʦʥʘʞʽʚ ʽ ʘʢʩʝʩʫʘʨʽʚ, ʩʫʤʽʩʥʽʩʪʴ ʽʟ 

FaceGen, ʪʦʤʫ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʨʝʘʣʽʩʪʠʯʥʽ 3D-ʤʦʜʝʣʽ ʧʝʨʩʦʥʘʞʽʚ ʽʟ 

ʤʦʞʣʠʚʽʩʪʶ ʥʘʣʘʰʪʫʚʘʥʥʷ ʾʭʥʽʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚʢʣʶʯʘʶʯʠ ʢʦʣʽʨ ʰʢʽʨʠ, 

ʚʦʣʦʩʩʷ, ʦʯʝʡ, ʘ ʪʘʢʦʞ ʤʽʤʽʢʫ. ʆʜʥʦʯʘʩ ʧʨʦʛʨʘʤʘ ʧʦʪʨʝʙʫʻ ʚʠʩʦʢʠʭ ʚʠʤʦʛʠ ʜʦ 

ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʤʘʻ ʜʦʩʠʪʴ ʩʢʣʘʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʥʦʚʘʯʢʽʚ ʙʝʟ 

ʧʦʧʝʨʝʜʥʴʦʾ ʧʽʜʛʦʪʦʚʢʠ. ʊʘʢʦʞ ʚʽʜʟʥʘʯʠʤʦ, ʱʦ DAZ Studio ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʨʦʙʦʪʠ ʥʘʜ ʪʚʦʨʯʠʤʠ ʧʨʦʻʢʪʘʤʠ, ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʽʥʪʝʛʨʦʚʘʥʽ 

STEM-ʧʨʦʻʢʪʠ [3], ʘ ʪʘʢʦʞ ʟ ʧʨʦʬʦʨʽʻʥʪʘʮʽʡʥʦʶ ʤʝʪʦʶ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʫʷʚʣʝʥʴ ʧʨʦ ʧʨʦʬʝʩʽʾ ʤʘʡʙʫʪʥʴʦʛʦ ï 3D-ʜʠʟʘʡʥ, ʛʝʡʤʜʠʟʘʡʥ, ʘʥʽʤʘʮʽʷ. ʋʯʥʽ 

ʪʘʢʦʞ ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʚʣʘʩʥʽ ʮʠʬʨʦʚʽ ʘʚʘʪʘʨʠ, ʤʦʜʝʣʶʚʘʪʠ ʽʩʪʦʨʠʯʥʽ 

ʧʝʨʩʦʥʘʞʽ, ʩʪʚʦʨʶʚʘʪʠ ʤʫʣʴʪʬʽʣʴʤʠ ʘʙʦ ʥʘʚʯʘʣʴʥʽ ʧʨʝʟʝʥʪʘʮʽʾ ʟ ʘʥʽʤʦʚʘʥʠʤʠ 

ʛʝʨʦʷʤʠ [2]. 

ʑʝ ʦʜʥʝ ʧʨʦʛʨʘʤʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘ ʘʥʽʤʘʮʽʾ 3D-ʤʦʜʝʣʝʡ ʟʘ 

ʬʦʪʦʛʨʘʬʽʷʤʠ ï Blender. ɹʝʟʢʦʰʪʦʚʥʘ ʧʨʦʛʨʘʤʘ ʟ ʚʽʜʢʨʠʪʠʤ ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ, 

ʷʢʘ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʪʨʠʚʠʤʽʨʥʫ ʛʨʘʬʽʢʫ, ʘʥʽʤʘʮʽʶ, ʤʦʜʝʣʶʚʘʥʥʷ, ʚʽʟʫʘʣʴʥʽ 

ʝʬʝʢʪʠ, ʽ ʥʘʚʽʪʴ ʧʦʚʥʦʮʽʥʥʽ ʽʛʨʠ. ɺʦʥʘ ʦʜʥʘʢʦʚʦ ʜʦʙʨʝ ʧʽʜʭʦʜʠʪʴ ʷʢ ʜʣʷ 

ʥʦʚʘʯʢʽʚ, ʪʘʢ ʽ ʜʣʷ ʧʨʦʬʝʩʽʡʥʠʭ ʭʫʜʦʞʥʠʢʽʚ, ʘʥʽʤʘʪʦʨʽʚ ʪʘ ʜʠʟʘʡʥʝʨʽʚ. ʄʦʞʥʘ 

ʪʘʢʦʞ ʚʠʜʽʣʠʪʠ ʚʝʣʠʢʠʡ ʦʙô̒ ʤ ʛʦʪʦʚʠʭ ʤʦʜʝʣʝʡ ʽ ʧʝʩʝʪʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʱʝ ʥʘ 

ʛʦʪʦʚʠʭ ʤʦʜʝʣʷʭ ʽ ʦʙô̒ ʢʪʘʭ ʜʦʙʘʚʣʷʪʠ ʩʚʦʾ ʥʘʧʨʘʮʶʚʘʥʥʷ. ɿ ʤʽʥʫʩʽʚ ʟʘʟʥʘʯʠʤʦ 

ʜʦʩʠʪʴ ʚʠʩʦʢʽ ʚʠʤʦʛʠ ʜʦ ʧʘʨʘʤʝʪʨʽʚ ʢʦʤʧôʁ ʪʝʨʘ ʧʨʠ ʨʝʥʜʝʨʠʥʛʫ ʩʮʝʥ. Blender ʻ 

ʦʜʥʦʶ ʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʧʨʦʛʨʘʤ ʯʝʨʝʟ ʩʚʦʶ ʜʦʩʪʫʧʥʽʩʪʴ ʽ ʚʝʣʠʢʫ ʙʘʟʫ 

ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺʦʜʥʦʯʘʩ, ʫ ʰʢʦʣʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʨʽʜʢʦ, ʘʣʝ ʤʦʞʝ 

ʙʫʪʠ ʚʧʨʦʚʘʜʞʝʥʘ ʚ ʨʘʤʢʘʭ ʦʢʨʝʤʠʭ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ, ʛʫʨʪʢʽʚ ʘʙʦ 

ʬʘʢʫʣʴʪʘʪʠʚʽʚ, ʦʩʦʙʣʠʚʦ ʪʘʤ, ʜʝ ʻ ʟʘʮʽʢʘʚʣʝʥʽ ʚʯʠʪʝʣʽ ʪʘ ʚʽʜʧʦʚʽʜʥʝ ʪʝʭʥʽʯʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ɼʦʩʣʽʜʞʝʥʽ ʚʠʱʝ ʧʨʦʛʨʘʤʥʽ ʩʝʨʝʜʦʚʠʱʘ ʥʘʜʘʶʪʴ ʧʝʜʘʛʦʛʘʤ ʰʠʨʦʢʽ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ 3D-ʤʦʜʝʣʝʡ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʤʦʞʥʘ 

ʨʝʘʣʽʟʫʚʘʪʠ ʫ ʬʦʨʤʘʪʽ ʧʨʦʻʢʪʽʚ ʫ ʨʘʤʢʘʭ STEM-ʦʩʚʽʪʠ [3]; ʬʘʢʫʣʴʪʘʪʠʚʥʠʭ 

ʟʘʥʷʪʴ ʽʟ ʮʠʬʨʦʚʦʛʦ ʤʠʩʪʝʮʪʚʘ; ʛʫʨʪʢʦʚʦʾ ʨʦʙʦʪʠ ʟ ʽʥʬʦʨʤʘʪʠʢʠ; ʤʽʞʧʨʝʜʤʝʪʥʠʭ 

ʽʥʪʝʛʨʦʚʘʥʠʭ ʫʨʦʢʽʚ (ʥʘʧʨʠʢʣʘʜ, ʽʥʬʦʨʤʘʪʠʢʘ + ʤʠʩʪʝʮʪʚʦ) ʪʦʱʦ. 

ʆʪʞʝ, CrazyTalk Pipeline, FaceGen Artist Pro, DAZ Studio ʪʘ Blender ï ʮʝ 

ʧʦʪʫʞʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘ ʘʥʽʤʘʮʽʾ 3D-ʤʦʜʝʣʝʡ ʟʘ ʬʦʪʦʛʨʘʬʽʷʤʠ. 

ʂʦʞʥʘ ʟ ʧʨʦʛʨʘʤ ʤʘʻ ʩʚʦʾ ʩʠʣʴʥʽ ʩʪʦʨʦʥʠ ʪʘ ʨʽʚʝʥʴ ʩʢʣʘʜʥʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʘʜʘʧʪʫʚʘʪʠ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦ ʚʽʢʫ ʪʘ ʨʽʚʥʷ ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʽʚ. ɯʥʪʝʛʨʘʮʽʷ ʮʠʭ 

ʟʘʩʦʙʽʚ ʫ ʰʢʽʣʴʥʫ ʦʩʚʽʪʫ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, 

ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʪʚʦʨʯʦʩʪʽ ʪʘ ʫʷʚʠ, ʘ ʪʘʢʦʞ ʟʥʘʡʦʤʠʪʴ ʫʯʥʽʚ ʟ 

ʘʢʪʫʘʣʴʥʠʤʠ ʮʠʬʨʦʚʠʤʠ ʧʨʦʬʝʩʽʷʤʠ. 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 10 ʢʚʽʪʥʷ 2025, ˉ 15 

93 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ɺʩʝ ʧʨʦ ʩʪʚʦʨʝʥʥʷ 3d-ʤʦʜʝʣʝʡ ʟʘ ʬʦʪʦʛʨʘʬʽʷʤʠ. URL: https://jak.koshachek.com/articles/vse-

pro-stvorennja-3d-modelej-za-fotografijami.html (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 15.03.2025). 

2 ʃʝʱʫʢ ʉ., ʉʪʨʫʢ ʆ., ɻʨʠʥʴʢʽʚ ʅ., ʆʚʝʨʢʦ ʖ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʨʦʟʨʦʙʢʠ 

ʚʽʨʪʫʘʣʴʥʠʭ ʪʫʨʽʚ ʫ ʰʢʽʣʴʥʦʤʫ ʥʘʚʯʘʥʥʽ. ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ. ʉʝʨʽʷ : ʇʝʜʘʛʦʛʽʢʘ. ʊʝʨʥʦʧʽʣʴ. ʊʅʇʋ 

ʽʤ. ɺ. ɻʥʘʪʶʢʘ, 2023. ̄  1. ʉ. 14ï23. 

3. ʐʤʠʛʝʨ ɻ. ʇ., ɺʘʩʠʣʝʥʢʦ ʗ. ʇ. ɼʝʷʢʽ ʘʩʧʝʢʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ STEM-ʦʩʚʽʪʠ ʚ ʥʘʚʯʘʣʴʥʠʡ 

ʧʨʦʮʝʩ. STEM-ʦʩʚʽʪʘ ʪʘ ʰʣʷʭʠ ʾʾ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʠʡ ʧʨʦʮʝʩ : ʟʙ. ʤʘʪʝʨʽʘʣʽʚ ɯ ʨʝʛʽʦʥ. 

ʥʘʫʢ.-ʧʨʘʢʪ. ʚʝʙʢʦʥʬ. ʊʝʨʥʦʧʽʣʴ : ʊʆʂɯʇʇʆ, 2017. ʉ. 29ï33. 

ʄʆɾʃʀɺʆʉʊɯ ɯʉʊʆʈʀʏʅʆɻʆ ʄɸʊɽʈɯɸʃʋ ʋ ɺʀɺʏɽʅʅɯ 

ʄɸʊɽʄɸʊʀʂʀ 

ʇʝʣʝʰʦʢ ʗʥʘ ɺʘʩʠʣʽʚʥʘ 
ʟʜʦʙʫʚʘʯ ʧʝʨʰʦʛʦ (ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ 

(ʄʘʪʝʤʘʪʠʢʘ), 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

peleshokyana1@gmail.com 

ʈʘʜʯʝʥʢʦ ʆʣʴʛʘ ʗʢʽʚʥʘ 
ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʧʝʜʘʛʦʛʽʢʠ ʪʘ ʤʝʥʝʜʞʤʝʥʪʫ ʦʩʚʽʪʠ, 
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ʄʘʪʝʤʘʪʠʢʘ ï ʦʜʠʥ ʟ ʦʩʥʦʚʥʠʭ ʧʨʝʜʤʝʪʽʚ ʫ ʩʫʯʘʩʥʽʡ ʫʢʨʘʾʥʩʴʢʽʡ ʰʢʦʣʽ, ʥʘ 

ʥʴʦʛʦ ʚʽʜʚʦʜʠʪʴʩʷ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʛʦʜʠʥ ʚ ʤʝʞʘʭ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʥʘʚʯʘʥʥʷ, ʘ 

ʤʘʪʝʤʘʪʠʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʚʠʟʥʘʥʘ ʦʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ, ʥʝʦʙʭʽʜʥʠʭ ʢʦʞʥʽʡ 

ʩʫʯʘʩʥʽʡ ʣʶʜʠʥʽ ʜʣʷ ʫʩʧʽʰʥʦʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ. ʋ ɼʝʨʞʘʚʥʦʤʫ ʩʪʘʥʜʘʨʪʽ 

ʙʘʟʦʚʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʩʝʨʝʜ ʥʠʟʢʠ ʮʽʥʥʽʩʥʠʭ ʦʨʽʻʥʪʠʨʽʚ, ʷʢʽ ʬʦʨʤʫʶʪʴʩʷ 

ʟʤʽʩʪʦʤ ʫʩʽʭ ʥʘʚʯʘʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ, ʚʠʟʥʘʯʝʥʦ ʘʢʪʠʚʥʫ ʛʨʦʤʘʜʷʥʩʴʢʫ ʧʦʟʠʮʽʶ ʪʘ 

ʧʘʪʨʽʦʪʠʟʤ, ʣʶʙʦʚ ʜʦ ʨʽʜʥʦʛʦ ʢʨʘʶ. ʌʦʨʤʫʚʘʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʾ ʽʜʝʥʪʠʯʥʦʩʪʽ 

ʟʘʚʞʜʠ ʚʽʜʽʛʨʘʻ ʚʘʛʦʤʫ ʨʦʣʴ, ʘ ʦʩʦʙʣʠʚʦ ï ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ. ʇʨʦʪʠʩʪʦʷʥʥʷ 

ʚʠʤʘʛʘʻ ʢʦʥʩʦʣʽʜʘʮʽʾ ʚʽʜ ʩʫʩʧʽʣʴʩʪʚʘ, ʘʙʠ ʩʬʦʨʤʫʚʘʪʠ ʧʦʯʫʪʪʷ çʤʠè ʪʘ ʚʜʘʣʦ 

ʟʦʩʝʨʝʜʠʪʠʩʴ ʥʘ ʩʧʽʣʴʥʽʡ ʤʝʪʽ, ʚʚʘʞʘʻʤʦ, ʱʦ ʢʦʞʝʥ ʥʘʚʯʘʣʴʥʠʡ ʧʨʝʜʤʝʪ 

ʧʦʚʠʥʥʘ ʤʘʢʩʠʤʫʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʚʽʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʮʴʦʛʦ. ʋʩʚʽʜʦʤʣʝʥʥʷ 

ʛʨʦʤʘʜʷʥʘʤʠ ʩʚʦʻʾ ʩʧʽʣʴʥʦʾ ʢʫʣʴʪʫʨʥʦʾ ʩʧʘʜʱʠʥʠ ʪʘ ʮʽʥʥʦʩʪʝʡ ʦʙô̒ ʜʥʫʻ ʣʶʜʝʡ, 

ʬʦʨʤʫʻ ʚʽʜʯʫʪʪʷ ʦʙʦʚô̫ ʟʢʫ ʧʝʨʝʜ ʨʽʜʥʦʶ ʢʨʘʾʥʦʶ ʪʘ ʫʥʝʤʦʞʣʠʚʣʶʻ ʟʘʟʽʭʘʥʥʷ 

ʚʦʨʦʛʘ ʥʘ ʘʩʠʤʽʣʷʮʽʶ ʦʢʨʝʤʦʛʦ ʮʽʣʽʩʥʦʛʦ ʥʘʨʦʜʫ. ʌʦʨʤʫʚʘʥʥʷ ʽʜʝʥʪʠʯʥʦʩʪʽ ʩʪʘʻ 

ʧʨʦʮʝʩʦʤ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʥʘʮʽʾ ʟʙʝʨʝʛʪʠ ʩʚʦʶ ʢʫʣʴʪʫʨʥʫ ʩʧʘʜʱʠʥʫ, ʧʨʦʪʠʩʪʦʷʪʠ 

ʧʨʦʧʘʛʘʥʜʽ, ʟʤʽʮʥʠʪʠ ʥʘʮʽʦʥʘʣʴʥʫ ʻʜʥʽʩʪʴ ʪʘ ʛʽʜʥʽʩʪʴ, ʘʙʠ ʚʠʩʪʦʷʪʠ ʚ ʫʤʦʚʘʭ 

ʚʽʡʥʠ. ɺʚʘʞʘʻʤʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʩʪʦʨʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ 

ʩʧʨʠʷʪʠʤʝ ʨʝʘʣʽʟʘʮʽʾ ʮʠʭ ʟʘʚʜʘʥʴ. 

ɯʩʪʦʨʠʯʥʠʡ ʤʘʪʝʨʽʘʣ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ, ʥʘ ʥʘʰ 

ʧʦʛʣʷʜ, ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʪʘʢʽ ʙʣʦʢʠ: ʤʘʪʝʨʽʘʣʠ ʟ ʽʩʪʦʨʽʾ ʤʘʪʝʤʘʪʠʢʠ, ʷʢʽ 

ʢʦʥʢʨʝʪʠʟʫʶʪʴ ʪʘ ʧʦʛʣʠʙʣʶʶʪʴ ʨʦʟʫʤʽʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʞʠʪʪʻʚʠʡ 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 10 ʢʚʽʪʥʷ 2025, ˉ 15 
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ʪʘ ʥʘʫʢʦʚʠʡ ʰʣʷʭ ʚʠʜʘʪʥʠʭ ʚʯʝʥʠʭ; ʽʩʪʦʨʠʯʥʽ ʧʦʜʽʾ, ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʝ 

ʧʦʚô̫ ʟʘʥʽ ʟ ʤʘʪʝʤʘʪʠʢʦʶ. ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʤʦʞʣʠʚʦʩʪʽ ʢʦʞʥʦʛʦ ʙʣʦʢʫ. 

ɼʦʩʣʽʜʥʠʢʠ ʽʩʪʦʨʽʾ ʤʘʪʝʤʘʪʠʢʠ ʚʢʘʟʫʶʪʴ, ʱʦ çʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʟ 

ʽʩʪʦʨʽʾ ʤʘʪʝʤʘʪʠʢʠ ʤʦʞʝ ʩʧʨʠʷʪʠ ʦʥʦʚʣʝʥʥʶ ʢʫʨʩʫ ʰʢʽʣʴʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʪʘ 

ʩʪʘʪʠ ʟʘʩʦʙʦʤ ʾʾ ʛʫʤʘʥʽʟʘʮʽʾè, çé ʤʦʞʫʪʴ ʫʨʽʟʥʦʤʘʥʽʪʥʠʪʠ ʫʨʦʢ, ʪʘ ʩʧʨʠʷʪʠ 

ʨʦʟʚʠʪʢʫ ʽʥʪʝʨʝʩʫ ʜʦ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ, ʘʜʞʝ ʮʽʢʘʚʠʡ ʤʘʪʝʨʽʘʣ ʥʝ ʪʽʣʴʢʠ 

ʟʘʭʦʧʣʶʻ, ʘʣʝ ʽ ʧʽʜʪʨʠʤʫʻ ʫʚʘʛʫ, ʤʦʪʠʚʫʻ, ʨʦʟʚʠʚʘʻ ʩʘʤʦʩʪʽʡʥʽʩʪʴ ʪʘ ʢʨʠʪʠʯʥʝ 

ʤʠʩʣʝʥʥʷ, ʬʦʨʤʫʻ ʚ ʫʯʥʽʚ ʧʦʛʣʷʜ ʥʘ ʤʘʪʝʤʘʪʠʢʫ ʷʢ ʥʘ ʩʢʣʘʜʦʚʫ 

ʟʘʛʘʣʴʥʦʣʶʜʩʴʢʦʾ ʢʫʣʴʪʫʨʠ [4, ʩ. 16]. ɸ ʪʘʢʦʞ ʚʽʜʟʥʘʯʘʶʪʴ, ʱʦ çʤʘʪʝʤʘʪʠʢʘ ï

 ʞʠʚʘ ʥʘʫʢʘ, ʚʦʥʘ ʧʦʩʪʽʡʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʽ ʪʠʤ ʩʘʤʠʤ ʩʪʚʦʨʶʻ ʩʚʦʶ 

ʽʩʪʦʨʽʶè [4, ʩ. 17]. 

ʗʩʢʨʘʚʠʤ ʧʨʠʢʣʘʜʦʤ, ʧʨʦ ʷʢʠʡ ʜʦʨʝʯʥʦ ʨʦʟʧʦʚʽʩʪʠ ʫʯʥʷʤ, ʻ ʫʢʨʘʾʥʢʘ 

ʄʘʨʠʥʘ ɺô̫ ʟʦʚʩʴʢʘ, ʷʢʘ ʩʪʘʣʘ ʜʨʫʛʦʶ ʞʽʥʢʦʶ ʚ ʽʩʪʦʨʽʾ (ʧʽʩʣʷ ʽʨʘʥʩʴʢʦʾ 

ʤʘʪʝʤʘʪʠʢʠʥʽ ʄʘʨô̫ ʤ ʄʽʨʟʘʭʘʥʽ), ʱʦ ʦʪʨʠʤʘʣʘ ʤʝʜʘʣʴ ʌʽʣʜʩʘ (2022 ʨ.) ï

 ʥʘʡʧʨʝʩʪʠʞʥʽʰʫ ʚʽʜʟʥʘʢʫ ʫ ʤʘʪʝʤʘʪʠʮʽ ʜʣʷ ʤʦʣʦʜʠʭ ʥʘʫʢʦʚʮʽʚ. ɰʾ ʥʘʛʦʨʦʜʠʣʠ ʟʘ 

ʨʦʟʚô̫ ʟʘʥʥʷ ʯʘʩʪʠʥʠ 18-  ʾʧʨʦʙʣʝʤʠ ɻʽʣʴʙʝʨʪʘ ï ʟʘʜʘʯʽ ʧʨʦ ʧʘʢʫʚʘʥʥʷ ʢʫʣʴ ʫ 8-

ʚʠʤʽʨʥʦʤʫ ʧʨʦʩʪʦʨʽ, ʥʘʜ ʷʢʦʶ ʚʦʥʘ ʧʨʘʮʶʚʘʣʘ ʚʧʨʦʜʦʚʞ ʢʽʣʴʢʦʭ ʨʦʢʽʚ. 

ʅʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʜʦʮʽʣʴʥʦ ʨʦʟʧʦʚʽʜʘʪʠ ʧʨʦ ʚʽʪʯʠʟʥʷʥʠʭ ʥʘʫʢʦʚʮʽʚ, 

ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʠʭ ʟʥʘʯʥʦ ʚʧʣʠʥʫʣʠ ʥʘ ʨʦʟʚʠʪʦʢ ʩʫʯʘʩʥʦʾ ʥʘʫʢʠ, ʥʘʧʨʠʢʣʘʜ: 

ɺʽʢʪʦʨ ʄʠʭʘʡʣʦʚʠʯ ɻʣʫʰʢʦʚ (ʨʦʟʚô̫ ʟʘʚ ʧô̫ ʪʫ ʫʟʘʛʘʣʴʥʝʥʫ ʧʨʦʙʣʝʤʫ ɻʽʣʴʙʝʨʪʘ; 

ʢʝʨʫʚʘʚ ʩʪʚʦʨʝʥʥʷʤ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʝʣʝʢʪʨʦʥʥʦ-ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʤʘʰʠʥ çʂʠʾʚè, 

çɼʥʽʧʨʦè, ʩʝʨʽʾ ʤʘʰʠʥ çʄʠʨè ʪʘ ʽʥʰʽ ɽʆʄ); ʄʠʢʦʣʘ ɹʦʛʦʣʶʙʦʚ (ʨʝʟʫʣʴʪʘʪʠ ʟ 

ʪʝʦʨʽʾ ʚʘʨʽʘʮʽʡʥʦʛʦ ʯʠʩʣʝʥʥʷ ʚʽʜʟʥʘʯʝʥʽ ɹʦʣʦʥʩʴʢʦʶ ʘʢʘʜʝʤʽʻʶ); ɻʝʦʨʛʽʡ 

ɺʦʨʦʥʠʡ (ʥʘʧʠʩʘʚ ʩʪʘʪʪʽ, ʷʢʽ ʜʘʣʠ ʧʦʰʪʦʚʭ ʫ ʥʘʧʨʷʤʢʘʭ ʚ ʘʥʘʣʽʪʠʯʥʽʡ ʪʝʦʨʽʾ 

ʯʠʩʝʣ, ʘʣʛʝʙʨʘʾʯʥʽʡ ʪʝʦʨʽʾ ʪʘ ʛʝʦʤʝʪʨʽʾ ʯʠʩʝʣ); ɺʦʣʦʜʠʤʠʨ ʃʝʚʠʮʴʢʠʡ 

(ʚʧʦʨʷʜʢʫʚʘʚ ʤʘʪʝʨʽʘʣʠ ʟ ʫʢʨʘʾʥʩʴʢʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʪʝʨʤʽʥʦʣʦʛʽʾ, ʦʩʥʦʚʥʦʶ 

ʜʽʷʣʴʥʽʩʪʶ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʪʝʦʨʽʾ ʘʥʘʣʽʪʠʯʥʠʭ ʬʫʥʢʮʽʡ) ʪʘ ʽʥʰʽ. 

ɼʦʧʦʚʥʠʪʴ ʪʘ ʨʦʟʰʠʨʠʪʴ ʟʥʘʥʥʷ ʫʯʥʽʚ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʟʘʨʫʙʽʞʥʠʭ 

ʥʘʫʢʦʚʮʽʚ, ʪʘ ʮʽʢʘʚʽ ʬʘʢʪʠ ʟ ʾʭ ʞʠʪʪʷ. ʅʘʧʨʠʢʣʘʜ, ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʪʝʤʠ ʧʨʦ 

ʢʦʦʨʜʠʥʘʪʥʫ (ʜʝʢʘʨʪʦʚʫ) ʧʣʦʱʠʥʫ ʫ 6 ʢʣʘʩʽ, ʤʦʞʥʘ ʟʛʘʜʘʪʠ ʪʘʢʠʡ ʬʘʢʪ ʧʨʦ ʈʝʥʝ 

ɼʝʢʘʨʪʘ: ʈʝʥʝ ɼʝʢʘʨʪ, ʬʨʘʥʮʫʟʴʢʠʡ ʬʽʣʦʩʦʬ ʽ ʤʘʪʝʤʘʪʠʢ, ʚʚʘʞʘʻʪʴʩʷ ʦʜʥʠʤ ʽʟ 

ʟʘʩʥʦʚʥʠʢʽʚ ʘʥʘʣʽʪʠʯʥʦʾ ʛʝʦʤʝʪʨʽʾ, ʷʢʘ ʦʙô̒ ʜʥʫʻ ʘʣʛʝʙʨʫ ʪʘ ʛʝʦʤʝʪʨʽʶ. ɯʩʥʫʻ 

ʣʝʛʝʥʜʘ, ʱʦ ʽʜʝʷ ʢʦʦʨʜʠʥʘʪʥʦʾ ʧʣʦʱʠʥʠ ʧʨʠʡʰʣʘ ʡʦʤʫ ʚ ʛʦʣʦʚʫ, ʢʦʣʠ ʚʽʥ ʣʝʞʘʚ 

ʫ ʣʽʞʢʫ ʽ ʩʧʦʩʪʝʨʽʛʘʚ ʟʘ ʤʫʭʦʶ, ʱʦ ʧʦʚʟʘʣʘ ʧʦ ʩʪʝʣʽ. ɺʽʥ ʧʦʜʫʤʘʚ, ʱʦ 

ʧʦʣʦʞʝʥʥʷ ʤʫʭʠ ʤʦʞʥʘ ʪʦʯʥʦ ʚʠʟʥʘʯʠʪʠ, ʟʥʘʶʯʠ ʾʾ ʚʽʜʩʪʘʥʽ ʚʽʜ ʜʚʦʭ ʩʫʩʽʜʥʽʭ 

ʩʪʽʥ. 

ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʭʦʯʝʤʦ ʟʛʘʜʘʪʠ ʜʦʩʣʽʜʥʠʢʽʚ [5], ʷʢʽ ʘʢʪʫʘʣʽʟʫʶʪʴ 

ʧʨʦʙʣʝʤʫ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʜʽʪʝʡ 

ʤʘʪʝʤʘʪʠʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʩʪʦʨʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʦʥʦʚʣʝʥʥʽ ʟʤʽʩʪʫ. 

ʅʘʫʢʦʚʮʽ ʚʢʘʟʫʶʪʴ, ʱʦ ʦʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʩʪʦʨʠʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʻ: ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʨʝʩʫ ʪʘ ʧʦʛʣʠʙʣʝʥʥʷ 

ʨʦʟʫʤʽʥʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ; ʢʦʥʢʨʝʪʠʟʘʮʽʷ ʪʘ ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʟʥʘʥʴ, 

ʫʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ; ʩʪʠʤʫʣʶʚʘʥʥʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʧʦʰʫʢʫ ʪʘ ʚʠʚʯʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ 

ʟʥʘʥʴ; ʦʙô̒ ʜʥʘʥʥʷ ʚ ʻʜʠʥʝ ʮʽʣʝ ʤʘʪʝʤʘʪʠʯʥʽ ʜʠʩʮʠʧʣʽʥʠ, ʥʝʨʦʟʨʠʚʥʽʩʪʴ ʟʚô̫ ʟʢʽʚ 
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ʤʽʞ ʧʨʝʜʤʝʪʘʤʠ; ʨʦʟʰʠʨʝʥʥʷ ʢʨʫʛʦʟʦʨʫ ʫʯʥʽʚ, ʾʭ ʟʘʛʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ [2, ʩ. 27]. 

ɺʚʘʞʘʻʤʦ, ʱʦ ʦʢʨʽʤ ʟʘʟʥʘʯʝʥʦʛʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʩʪʦʨʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʩʧʨʠʷʻ 

ʬʦʨʤʫʚʘʥʥʶ ʫʷʚʣʝʥʥʷ ʫʯʥʽʚ ʧʨʦ ʤʘʪʝʤʘʪʠʢʫ ʷʢ ʥʝʚʽʜʜʽʣʴʥʫ ʩʢʣʘʜʦʚʫ 

ʟʘʛʘʣʴʥʦʣʶʜʩʴʢʦʾ ʢʫʣʴʪʫʨʠ, ʨʦʟʚʠʚʘʻ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ʪʘ ʚʯʠʪʴ ʩʧʽʚʚʽʜʥʦʩʠʪʠ 

ʽʥʬʦʨʤʘʮʽʶ. ɺʢʣʶʯʝʥʥʷ ʚ ʟʤʽʩʪ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʝʣʝʤʝʥʪʽʚ ʽʩʪʦʨʠʟʤʫ 

ʩʧʨʠʷʪʠʤʝ ʨʦʟʫʤʽʥʥʶ ʫʯʥʷʤʠ, ʱʦ ʤʘʪʝʤʘʪʠʢʘ ï ʥʘʫʢʘ, ʨʦʟʚʠʪʦʢ ʷʢʦʾ ʟʘʣʝʞʘʚ ʽ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʨʽʟʥʠʭ ʢʫʣʴʪʫʨ ʽ ʥʘʨʦʜʽʚ. 

ʄʘʪʝʤʘʪʠʢʘ ʤʘʻ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʦʟʥʘʡʦʤʣʝʥʥʷ ʫʯʥʽʚ ʟ ʚʘʞʣʠʚʠʤʠ 

ʽʩʪʦʨʠʯʥʠʤʠ ʧʦʜʽʷʤʠ ʋʢʨʘʾʥʠ ʪʘ ʨʝʘʣʴʥʠʤ ʞʠʪʪʷʤ, ʦʩʢʽʣʴʢʠ ʦʧʝʨʫʻ ʯʠʩʣʘʤʠ ʽ 

ʮʝ ʜʦʟʚʦʣʷʻ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʚʦʜʠʪʠ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʚʘʞʣʠʚʽ ʜʘʪʠ ʪʘ ʧʦʜʽʾ, ʱʦ 

ʩʧʨʠʷʪʠʤʝ ʬʦʨʤʫʚʘʥʥʶ ʽʩʪʦʨʠʯʥʦʾ ʧʘʤô̫ ʪʽ ʪʘ ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʚʽʜʦʤʦʩʪʽ ʪʘ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠʤʝ ʥʘʩʢʨʽʟʥʠʡ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. 

ʇʨʠʻʤʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʩʫʯʘʩʥʽ ʧʽʜʨʫʯʥʠʢʠ ʟ ʤʘʪʝʤʘʪʠʢʠ ʚʢʣʶʯʘʶʪʴ 

ʯʠʤʘʣʦ ʟʘʚʜʘʥʴ ʟ ʽʩʪʦʨʠʯʥʠʤʠ ʬʘʢʪʘʤʠ ʪʘ ʚʽʜʦʤʦʩʪʷʤʠ, ʷʢʽ ʜʦ ʪʦʛʦ ʞ 

ʚʠʚʯʘʶʪʴʩʷ ʧʘʨʘʣʝʣʴʥʦ ʥʘ ʧʨʝʜʤʝʪʽ ɼʦʩʣʽʜʞʫʻʤʦ ʧʨʠʨʦʜʫ ʪʘ ʩʫʩʧʽʣʴʩʪʚʦ, ʱʦ 

ʱʝ ʨʘʟ ʧʽʜʪʚʝʨʜʞʫʻ ʤʽʞʧʨʝʜʤʝʪʥʠʡ ʧʽʜʭʽʜ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. 

ʅʘʧʨʠʢʣʘʜ, ʫ ʧʽʜʨʫʯʥʠʢʫ ʟ ʤʘʪʝʤʘʪʠʢʠ (ɸ. ʄʝʨʟʣʷʢ, ɺ. ʇʦʣʦʥʩʴʢʠʡ, 

ʄ. ʗʢʽʨ) ʜʣʷ 5 ʢʣʘʩʫ ʻ ʯʠʤʘʣʦ ʟʘʚʜʘʥʴ, ʷʢʽ ʧʦʚô̫ ʟʘʥʽ ʟ ʽʩʪʦʨʠʯʥʦʶ ʢʫʣʴʪʫʨʦʶ 

ʋʢʨʘʾʥʠ [3]: 

ʅʘ ʍʍʍɯ ʆʣʽʤʧʽʡʩʴʢʠʭ ʽʛʨʘʭ, ʱʦ ʚʽʜʙʫʣʠʩʷ ʫ 2016 ʨ. ʫ ʈʽʦ-ʜʝ-ɾʘʥʝʡʨʦ 

(ɹʨʘʟʠʣʽʷ), ʦʣʽʤʧʽʡʩʴʢʘ ʟʙʽʨʥʘ ʋʢʨʘʾʥʠ ʟʜʦʙʫʣʘ 11 ʤʝʜʘʣʝʡ. ʅʘʰʽ ʩʧʦʨʪʩʤʝʥʠ 

ʦʪʨʠʤʘʣʠ 7 ʟʦʣʦʪʠʭ ʽ ʩʨʽʙʥʠʭ ʤʝʜʘʣʝʡ, ʘ ʟʦʣʦʪʠʭ ʽ ʙʨʦʥʟʦʚʠʭ ï 9. ʉʢʽʣʴʢʠ 

ʤʝʜʘʣʝʡ ʢʦʞʥʦʛʦ ʚʠʜʫ ʟʘʚʦʶʚʘʣʘ ʥʘ ʮʽʡ ʦʣʽʤʧʽʘʜʽ ʥʘʰʘ ʟʙʽʨʥʘ?  

ɺʠʩʦʪʘ ɺʝʣʠʢʦʾ ʜʟʚʽʥʠʮʽ ʂʠʻʚʦ-ʇʝʯʝʨʩʴʢʦʾ ʣʘʚʨʠ ʩʪʘʥʦʚʠʪʴ ʤʘʡʞʝ 97 ʤ, 

ʱʦ ʥʘ 12 ʤ ʙʽʣʴʰʝ ʟʘ ʚʠʩʦʪʫ ʜʟʚʽʥʠʮʽ ʄʠʭʘʡʣʽʚʩʴʢʦʛʦ ɿʦʣʦʪʦʚʝʨʭʦʛʦ ʤʦʥʘʩʪʠʨʷ 

(ʤ. ʂʠʾʚ). ɺʠʩʦʪʘ ʜʟʚʽʥʠʮʽ ʊʨʦʾʮʴʢʦʛʦ ʩʦʙʦʨʫ (ʤ. ʏʝʨʥʽʛʽʚ) ʜʦʨʽʚʥʶʻ 58 ʤ, ʱʦ ʥʘ 

18 ʤ ʤʝʥʰʝ ʚʽʜ ʚʠʩʦʪʠ ʜʟʚʽʥʠʮʽ ʉʦʬʽʡʩʴʢʦʛʦ ʩʦʙʦʨʫ (ʤ. ʂʠʾʚ). ʗʢʘ ʜʟʚʽʥʠʮʷ, 

ʄʠʭʘʡʣʽʚʩʴʢʦʛʦ ɿʦʣʦʪʦʚʝʨʭʦʛʦ ʤʦʥʘʩʪʠʨʷ ʯʠ ʉʦʬʽʡʩʴʢʦʛʦ ʩʦʙʦʨʫ, ʚʠʱʘ ʡ ʥʘ 

ʩʢʽʣʴʢʠ? 

ʋ ʧʽʜʨʫʯʥʠʢʘʭ ʆ. ɯʩʪʝʨʘ ʄʘʪʝʤʘʪʠʢʘ ʻ ʨʫʙʨʠʢʘ çʋʢʨʘʾʥʘ ï ʮʝ ʤʠè (ʫʤʦʚʥʘ 

ʧʦʟʥʘʯʢʘ ï ʧʨʘʧʦʨ ʋʢʨʘʾʥʠ), ʜʝ ʧʦʜʘʥʦ ʙʘʛʘʪʦ ʮʽʢʘʚʠʭ ʽʩʪʦʨʠʯʥʠʭ ʬʘʢʪʽʚ [1]. 

ʇʨʠʢʤʝʪʥʦ, ʱʦ ʜʘʪʠ ʯʠ ʧʨʽʟʚʠʱʘ ʟʥʘʢʦʚʠʭ ʽʩʪʦʨʠʯʥʠʭ ʧʦʩʪʘʪʝʡ ʫʯʥʽ ʦʪʨʠʤʫʶʪʴ 

ʫ ʨʝʟʫʣʴʪʘʪʽ ʧʝʚʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʷʢʽ ʦʨʛʘʥʽʯʥʦ ʚʠʧʣʠʚʘʶʪʴ ʟ ʪʝʤʠ. ʅʘʧʨʠʢʣʘʜ:  

ɿʥʘʡʜʠ ʜʦʙʫʪʢʠ 45*124 ʽ 64*56. ɺʽʜʥʽʤʠ ʚʽʜ ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ ʤʝʥʰʝ ʪʘ 

ʧʨʠʛʘʜʘʡ ʨʽʢ ʧʨʠʡʥʷʪʪʷ ʂʦʥʩʪʠʪʫʮʽʾ ʋʢʨʘʾʥʠ. 

ɿʥʘʡʜʠ ʟʥʘʯʝʥʥʷ ʚʠʨʘʟʫ ʪʘ ʜʽʟʥʘʡʩʷ ʨʽʢ ʟʘʩʥʫʚʘʥʥʷ ʤʽʩʪʘ ʂʘʥʽʚ ʏʝʨʢʘʩʴʢʦʾ 

ʦʙʣʘʩʪʽ. ʏʠʤ ʩʣʘʚʠʪʴʩʷ ʮʝ ʤʽʩʪʦ? 17016 : 24 + 28782 : 78. 

ɺʠʢʦʥʘʡ ʜʽʾ ʪʘ ʜʽʟʥʘʻʰʩʷ ʽʤô̫  ʪʘ ʧʨʽʟʚʠʱʝ ʚʽʜʦʤʦʛʦ ʧʦʣʽʪʠʯʥʦʛʦ ʜʽʷʯʘ 

ʋʢʨʘʾʥʠ ʧʦʯʘʪʢʫ ʍʍ ʩʪʦʣʽʪʪʷ. 

ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʩʪʦʨʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘ ʫʨʦʢʘʭ ʤʘʪʝʤʘʪʠʢʠ ʻ ʦʜʥʠʤ 

ʟ ʚʘʞʣʠʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʤʦʪʠʚʘʮʽʾ ʫʯʥʽʚ ʜʦ ʚʠʚʯʝʥʥʷ ʮʽʻʾ 

ʜʠʩʮʠʧʣʽʥʠ, ʦʩʢʽʣʴʢʠ ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʤʘʶʪʴ ʟʤʦʛʫ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʣʦʛʽʯʥʝ 

ʽʩʪʦʨʠʯʥʝ ʚʠʥʠʢʥʝʥʥʷ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʬʦʨʤʫʣʠ ʘʙʦ ʞ ʪʝʦʨʝʤʠ. 

ʈʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʩʪʦʨʠʯʥʠʭ ʬʘʢʪʽʚ ʪʘ ʚʽʜʦʤʦʩʪʝʡ, ʚʠʢʦʥʘʥʥʷ ʜʽʡ ʪʘ 
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ʤʽʨʢʫʚʘʥʴ, ʨʝʟʫʣʴʪʘʪʦʤ ʷʢʠʭ ʻ ʚʘʞʣʠʚʽ ʽʩʪʦʨʠʯʥʽ ʜʘʪʠ, ʧʦʜʽʾ ʯʠ ʦʩʦʙʠʩʪʦʩʪʽ, 

ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʚ ʫʯʥʽʚ ʽʥʪʝʨʝʩʫ ʜʦ ʧʨʝʜʤʝʪʫ, 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʩʢʨʽʟʥʠʡ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʢʫʣʴʪʫʨʦʣʦʛʽʯʥʫ 

ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʪʘ ʩʧʨʠʷʶʪʴ ʬʦʨʤʫʚʘʥʥʶ ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʚʽʜʦʤʦʩʪʽ ʡ ʟʙʝʨʝʞʝʥʥʶ 

ʢʫʣʴʪʫʨʥʦʾ ʩʧʘʜʱʠʥʠ. 
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ʋ ʩʫʯʘʩʥʽʡ ʩʠʩʪʝʤʽ ʦʩʚʽʪʠ ʜʝʜʘʣʽ ʙʽʣʴʰʝ ʫʚʘʛʠ ʧʨʠʜʽʣʷʻʪʴʩʷ ʨʦʟʚʠʪʢʫ 

ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ ʷʢ ʢʣʶʯʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʮʠʬʨʦʚʦʾ ʝʧʦʭʠ. 

ʆʜʥʠʤ ʽʟ ʜʽʻʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʮʴʦʛʦ ʻ ʦʣʽʤʧʽʘʜʠ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ ʚ ʋʢʨʘʾʥʽ ʚʠʦʢʨʝʤʣʶʶʪʴ ʚʽʜ ʦʣʽʤʧʽʘʜ ʽʟ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʊʘʢʽ 

ʦʣʽʤʧʽʘʜʠ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʟʘʜʘʯʘʭ, ʱʦ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʬʽʩʥʠʭ 

ʧʨʦʛʨʘʤ (Microsoft Office, Google Docs ʪʦʱʦ) ʽ ʯʘʩʪʦ ʚʠʭʦʜʷʪʴ ʟʘ ʤʝʞʽ ʰʢʽʣʴʥʦʾ 

ʧʨʦʛʨʘʤʠ. ʇʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʷʢ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʽ ʟʘʜʘʯʽ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʚʨʘʭʦʚʫʶʯʠ ʦʙʤʝʞʝʥʽʩʪʴ ʤʝʪʦʜʠʯʥʠʭ 

ʥʘʧʨʘʮʶʚʘʥʴ ʜʣʷ ʨʦʙʦʪʠ ʟ ʦʬʽʩʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʥʘ ʨʽʚʥʽ ʦʣʽʤʧʽʘʜʥʦʛʦ ʨʫʭʫ. 

ɸʣʛʦʨʠʪʤʽʯʥʝ ʤʠʩʣʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʟʜʘʪʥʽʩʪʴ ʨʦʟʢʣʘʜʘʪʠ ʟʘʜʘʯʫ ʥʘ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʣʦʛʽʯʥʠʭ ʢʨʦʢʽʚ ʽ ʩʠʩʪʝʤʥʦ ʧʽʜʭʦʜʠʪʠ ʜʦ ʾʾ ʨʦʟʚô̫ ʟʘʥʥʷ. 

ʆʣʽʤʧʽʘʜʠ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʦʣʽʤʧʽʘʜ ʽʟ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʬʽʩʥʠʭ ʧʨʦʛʨʘʤ, ʪʘʢʠʭ 
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ʷʢ ʪʝʢʩʪʦʚʽ ʨʝʜʘʢʪʦʨʠ, ʝʣʝʢʪʨʦʥʥʽ ʪʘʙʣʠʮʽ ʪʘ ʧʨʝʟʝʥʪʘʮʽʡʥʽ ʽʥʩʪʨʫʤʝʥʪʠ. 

ɿʘʚʜʘʥʥʷ ʪʘʢʠʭ ʦʣʽʤʧʽʘʜ ʯʘʩʪʦ ʚʠʤʘʛʘʶʪʴ ʥʝ ʣʠʰʝ ʟʥʘʥʥʷ ʙʘʟʦʚʦʛʦ 

ʬʫʥʢʮʽʦʥʘʣʫ, ʘ ʡ ʫʤʽʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʢʣʘʜʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʥʘʧʨʠʢʣʘʜ, 

ʤʘʢʨʦʩʠ ʚ Excel, ʩʢʣʘʜʥʽ ʟʘʧʠʪʠ ʚ Access ʯʠ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʚ Word, ʱʦ ʩʧʨʠʷʻ 

ʨʦʟʚʠʪʢʫ ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ ʧʽʜʭʦʜʫ. 

ʊʠʧʦʚʽ ʦʣʽʤʧʽʘʜʥʽ ʟʘʜʘʯʽ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ 

ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʽʟ ʘʚʪʦʤʘʪʠʯʥʠʤ ʟʘʧʦʚʥʝʥʥʷʤ ʧʦʣʽʚ ʫ 

Microsoft Word, ʘʥʘʣʽʟ ʚʝʣʠʢʠʭ ʤʘʩʠʚʽʚ ʜʘʥʠʭ ʫ Excel ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʦʨʤʫʣ ʽ 

ʟʚʝʜʝʥʠʭ ʪʘʙʣʠʮʴ ʘʙʦ ʨʦʟʨʦʙʢʫ ʙʘʟ ʜʘʥʠʭ ʫ Access ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ 

ʩʠʪʫʘʮʽʡ. ʅʘʧʨʠʢʣʘʜ, ʟʘʚʜʘʥʥʷ ʥʘ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʦʙʣʽʢʫ ʫʯʥʽʚʩʴʢʠʭ 

ʜʦʩʷʛʥʝʥʴ ʚ Excel ʽʟ ʘʚʪʦʤʘʪʠʯʥʠʤ ʧʽʜʨʘʭʫʥʢʦʤ ʩʝʨʝʜʥʴʦʛʦ ʙʘʣʫ ʪʘ 

ʨʘʥʞʫʚʘʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ ʟʤʫʰʫʻ ʫʯʥʽʚ ʧʨʦʜʫʤʫʚʘʪʠ ʘʣʛʦʨʠʪʤ ʦʙʨʦʙʢʠ ʜʘʥʠʭ: 

ʚʽʜ ʚʚʝʜʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʜʦ ʚʠʚʝʜʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ. ʊʘʢʽ ʟʘʜʘʯʽ ʨʦʟʚʠʚʘʶʪʴ 

ʫʤʽʥʥʷ ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʧʨʦʮʝʩʠ, ʥʘʚʽʪʴ ʷʢʱʦ ʢʦʜʫʚʘʥʥʷ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʬʽʩʥʠʭ ʧʨʦʛʨʘʤ ʫ 

ʧʦʟʘʥʘʚʯʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʟʦʢʨʝʤʘ ʥʘ ʦʣʽʤʧʽʘʜʘʭ, ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʣʦʛʽʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʨʦʙʦʪʠ ʟ ʽʥʬʦʨʤʘʮʽʻʶ [1]. ʅʘʧʨʠʢʣʘʜ, ʫ 

ʟʘʚʜʘʥʥʷʭ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʫʯʥʽʚʩʴʢʦʾ ʦʣʽʤʧʽʘʜʠ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʯʘʩʪʦ ʧʨʦʧʦʥʫʶʪʴʩʷ ʢʝʡʩʠ, ʷʢʽ ʽʤʽʪʫʶʪʴ ʨʝʘʣʴʥʽ ʧʨʦʬʝʩʽʡʥʽ ʩʠʪʫʘʮʽʾ: ʩʢʣʘʜʘʥʥʷ 

ʟʚʽʪʽʚ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ ʯʠ ʚʽʟʫʘʣʽʟʘʮʽʷ ʜʘʥʠʭ. ʎʝ ʚʠʭʦʜʠʪʴ ʟʘ 

ʨʘʤʢʠ ʰʢʽʣʴʥʦʾ ʧʨʦʛʨʘʤʠ, ʜʝ ʫʯʥʽʚ ʟʘʟʚʠʯʘʡ ʥʘʚʯʘʶʪʴ ʣʠʰʝ ʙʘʟʦʚʠʭ ʦʧʝʨʘʮʽʡ, 

ʪʘʢʠʭ ʷʢ ʬʦʨʤʘʪʫʚʘʥʥʷ ʪʝʢʩʪʫ ʯʠ ʧʨʦʩʪʽ ʦʙʯʠʩʣʝʥʥʷ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʯʝʨʝʟ ʦʣʽʤʧʽʘʜʥʽ 

ʟʘʜʘʯʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʝʪʦʜʠʯʥʦʛʦ ʧʽʜʭʦʜʫ. ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʦʝʪʘʧʥʘ ʧʽʜʛʦʪʦʚʢʘ: 

1. ʆʟʥʘʡʦʤʣʝʥʥʷ ʟ ʦʩʥʦʚʥʠʤʠ ʬʫʥʢʮʽʷʤʠ ʦʬʽʩʥʠʭ ʧʨʦʛʨʘʤ (ʥʘʧʨʠʢʣʘʜ, 

ʫʤʦʚʥʝ ʬʦʨʤʘʪʫʚʘʥʥʷ ʚ Excel, ʩʝʨʽʡʥʝ ʥʘʜʩʠʣʘʥʥʷ ʚ Word). 

2. ɺʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʩʝʨʝʜʥʴʦʾ ʩʢʣʘʜʥʦʩʪʽ, ʪʘʢʠʭ ʷʢ ʩʪʚʦʨʝʥʥʷ ʪʘʙʣʠʮʴ ʽʟ 

ʘʚʪʦʤʘʪʠʯʥʠʤ ʦʥʦʚʣʝʥʥʷʤ ʜʘʥʠʭ ʯʠ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʬʦʨʤ. 

3. ʈʦʟʚô̫ ʟʘʥʥʷ ʦʣʽʤʧʽʘʜʥʠʭ ʟʘʜʘʯ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʢʦʤʙʽʥʫʚʘʥʥʷ ʢʽʣʴʢʦʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ (ʥʘʧʨʠʢʣʘʜ, ʘʥʘʣʽʟ ʜʘʥʠʭ ʫ Excel ʽʟ ʧʦʜʘʣʴʰʠʤ ʦʬʦʨʤʣʝʥʥʷʤ ʟʚʽʪʫ 

ʚ Word). 

ʎʠʬʨʦʚʽ ʧʣʘʪʬʦʨʤʠ, ʪʘʢʽ ʷʢ çʄʽʡʂʣʘʩè ʘʙʦ Google Workspace, ʤʦʞʫʪʴ 

ʩʣʫʛʫʚʘʪʠ ʜʦʧʦʤʽʞʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʪʨʝʥʫʚʘʥʴ. ʅʘʧʨʠʢʣʘʜ, Google 

ʊʘʙʣʠʮʽ ʧʨʦʧʦʥʫʶʪʴ ʬʫʥʢʮʽʾ, ʧʦʜʽʙʥʽ ʜʦ Excel, ʘʣʝ ʟ ʤʦʞʣʠʚʽʩʪʶ ʦʥʣʘʡʥ-

ʩʧʽʚʧʨʘʮʽ, ʱʦ ʜʦʜʘʻ ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ ʫ ʧʽʜʛʦʪʦʚʮʽ. ɺʦʜʥʦʯʘʩ ʦʣʽʤʧʽʘʜʥʽ ʟʘʜʘʯʽ 

ʯʘʩʪʦ ʚʠʤʘʛʘʶʪʴ ʪʚʦʨʯʦʛʦ ʧʽʜʭʦʜʫ: ʫʯʥʽ ʤʘʶʪʴ ʩʘʤʦʩʪʽʡʥʦ ʚʠʟʥʘʯʠʪʠ, ʷʢʽ 

ʽʥʩʪʨʫʤʝʥʪʠ ʟʘʩʪʦʩʫʚʘʪʠ, ʱʦ ʨʦʟʚʠʚʘʻ ʛʥʫʯʢʽʩʪʴ ʤʠʩʣʝʥʥʷ. 

ʇʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʦʣʽʤʧʽʘʜ ʧʦʢʘʟʫʻ, ʱʦ ʫʯʥʽ, ʷʢʽ ʨʝʛʫʣʷʨʥʦ 

ʧʨʘʮʶʶʪʴ ʽʟ ʧʦʜʽʙʥʠʤʠ ʟʘʜʘʯʘʤʠ, ʢʨʘʱʝ ʦʧʘʥʦʚʫʶʪʴ ʘʣʛʦʨʠʪʤʽʯʥʠʡ ʧʽʜʭʽʜ. 

ʅʘʧʨʠʢʣʘʜ, ʟʘʚʜʘʥʥʷ ʥʘ ʩʪʚʦʨʝʥʥʷ ʜʽʘʛʨʘʤʠ ʚ Excel ʽʟ ʜʠʥʘʤʽʯʥʠʤ ʦʥʦʚʣʝʥʥʷʤ 

ʜʘʥʠʭ ʫʯʠʪʴ ʫʯʥʽʚ ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪ ʟʘʣʝʞʥʦ ʚʽʜ ʚʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʎʝ 

ʬʦʨʤʫʻ ʨʦʟʫʤʽʥʥʷ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚô̫ ʟʢʽʚ, ʱʦ ʻ ʦʩʥʦʚʦʶ 

ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ. ɺʦʜʥʦʯʘʩ ʤʦʪʠʚʘʮʽʷ ʫʯʥʽʚ ʟʨʦʩʪʘʻ ʟʘʚʜʷʢʠ 
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ʟʤʘʛʘʣʴʥʦʤʫ ʝʣʝʤʝʥʪʫ ʦʣʽʤʧʽʘʜ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ 

ʛʝʡʤʽʬʽʢʘʮʽʾ ʥʘ ʥʘʚʯʘʥʥʷ [3]. 

ʆʣʽʤʧʽʘʜʥʽ ʟʘʜʘʯʽ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʦʬʽʩʥʠʭ 

ʧʨʦʛʨʘʤʘʭ, ʻ ʝʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʬʦʨʤʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ. 

ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʚʠʡʪʠ ʟʘ ʤʝʞʽ ʰʢʽʣʴʥʦʾ ʧʨʦʛʨʘʤʠ, ʨʦʟʚʠʚʘʶʯʠ ʧʨʘʢʪʠʯʥʽ 

ʥʘʚʠʯʢʠ ʨʦʙʦʪʠ ʟ ʽʥʬʦʨʤʘʮʽʻʶ ʪʘ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʦ ʨʦʟʚô̫ ʟʘʥʥʷ ʟʘʜʘʯ. 

ʇʦʝʪʘʧʥʘ ʧʽʜʛʦʪʦʚʢʘ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ ʪʚʦʨʯʠʡ ʧʽʜʭʽʜ ʜʦ 

ʟʘʚʜʘʥʴ ʩʧʨʠʷʶʪʴ ʛʣʠʙʰʦʤʫ ʟʘʩʚʦʻʥʥʶ ʘʣʛʦʨʠʪʤʽʯʥʠʭ ʧʨʠʥʮʠʧʽʚ. ʇʝʨʩʧʝʢʪʠʚʠ 

ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʣʷʛʘʶʪʴ ʫ ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ 

ʚʯʠʪʝʣʽʚ ʱʦʜʦ ʽʥʪʝʛʨʘʮʽʾ ʦʣʽʤʧʽʘʜʥʠʭ ʟʘʚʜʘʥʴ ʽʟ ʦʬʽʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʘ ʪʘʢʦʞ ʫ ʚʠʚʯʝʥʥʽ ʾʭʥʴʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʨʦʬʝʩʽʡʥʫ 

ʦʨʽʻʥʪʘʮʽʶ ʫʯʥʽʚ ʫ ʩʬʝʨʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 
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ʋ ʩʫʯʘʩʥʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʪʘ ʥʘʫʢʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʜʝʜʘʣʽ ʙʽʣʴʰʦʛʦ 

ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʶʪʴ ʟʘʩʦʙʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʝʬʝʢʪʠʚʥʦ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ 

ʘʥʘʣʽʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ, ʟʜʽʡʩʥʶʚʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ ʽ ʷʚʠʱ, ʘ 

ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʠʩʦʢʦʪʦʯʥʫ ʪʘ ʽʥʬʦʨʤʘʪʠʚʥʫ ʚʽʟʫʘʣʽʟʘʮʽʶ ʨʝʟʫʣʴʪʘʪʽʚ, ʱʦ 

ʻ ʚʘʞʣʠʚʦʶ ʫʤʦʚʦʶ ʜʣʷ ʛʣʠʙʰʦʛʦ ʨʦʟʫʤʽʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʨʦʮʝʩʽʚ. ʆʜʥʠʤ ʽʟ 

ʥʘʡʧʦʪʫʞʥʽʰʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʮʠʭ 

ʟʘʚʜʘʥʴ, ʻ ʩʠʩʪʝʤʘ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ Maple. ʄʘʪʝʤʘʪʠʯʥʘ ʩʠʩʪʝʤʘ 

ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʧʨʘʮʶʚʘʪʠ ʟ ʩʠʤʚʦʣʴʥʠʤʠ ʪʘ ʯʠʩʣʦʚʠʤʠ ʦʙʯʠʩʣʝʥʥʷʤʠ, 

ʙʫʜʫʚʘʪʠ ʛʨʘʬʽʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʦʙô̒ ʢʪʽʚ, ʨʦʟʚô̫ ʟʫʚʘʪʠ ʩʢʣʘʜʥʽ 

ʨʽʚʥʷʥʥʷ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʶʚʘʪʠ ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʦʜʝʣʽ ʧʨʦʮʝʩʽʚ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ 

ʩʠʩʪʝʤʘ Maple ʧʦʩʽʜʘʻ ʧʨʦʚʽʜʥʽ ʧʦʟʠʮʽʾ ʩʝʨʝʜ ʟʘʩʦʙʽʚ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 
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ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʟʥʘʭʦʜʷʯʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʦʩʚʽʪʽ, ʽʥʞʝʥʝʨʽʾ, ʪʦʯʥʠʭ ʥʘʫʢʘʭ ʪʘ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ [2; 3]. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʣʘʩʠʯʥʠʭ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʪʘʢʠʭ ʷʢ C++, Java ʯʠ 

Python, ʷʢʽ ʻ ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ ʟʘʩʦʙʘʤʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, Maple ʨʦʟʨʦʙʣʝʥʘ ʟʽ ʩʧʝʮʽʘʣʴʥʠʤ ʘʢʮʝʥʪʦʤ ʥʘ 

ʤʘʪʝʤʘʪʠʯʥʽ ʦʙʯʠʩʣʝʥʥʷ ʪʘ ʩʠʤʚʦʣʴʥʫ ʤʘʪʝʤʘʪʠʢʫ. ɰʾ ʦʩʥʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ 

ʧʦʣʷʛʘʻ ʚ ʨʝʘʣʽʟʘʮʽʾ ʘʥʘʣʽʪʠʯʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʘʣʛʝʙʨʘʾʯʥʠʭ ʽ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʭ ʚʠʨʘʟʽʚ, ʩʠʤʚʦʣʴʥʝ ʽʥʪʝʛʨʫʚʘʥʥʷ ʪʘ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ, ʨʦʟʚô̫ ʟʫʚʘʥʥʷ ʘʣʛʝʙʨʘʾʯʥʠʭ, ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ, ʽʥʪʝʛʨʘʣʴʥʠʭ 

 ̔ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʽʚʥʷʥʴ, ʘ ʪʘʢʦʞ ʨʦʟʢʣʘʜ ʚʠʨʘʟʽʚ ʫ ʨʷʜʠ, ʤʘʪʨʠʯʥʽ ʦʙʯʠʩʣʝʥʥʷ, 

ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʪʘ ʽʥʰʽ ʚʠʜʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɿʘʟʥʘʯʠʤʦ, ʱʦ Maple ʧʽʜʪʨʠʤʫʻ ʢʽʣʴʢʘ ʧʘʨʘʜʠʛʤ ʧʨʦʛʨʘʤʫʚʘʥʥʷ: ʧʨʦʮʝʜʫʨʥʝ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʝ, ʤʦʜʫʣʴʥʝ ʪʘ ʦʙô̒ʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ: ʧʨʦʮʝʜʫʨʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʘʪʠ ʚʣʘʩʥʽ ʧʨʦʮʝʜʫʨʠ (ʬʫʥʢʮʽʾ), ʱʦ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʣʦʢʘʣʴʥʽ 

ʟʤʽʥʥʽ, ʫʤʦʚʠ, ʮʠʢʣʠ ʪʦʱʦ; ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚ Maple ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʚʠʨʘʟʘʭ ʽ ʟʘʤʠʢʘʥʥʽ ʬʫʥʢʮʽʡ; ʤʦʜʫʣʴʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʦʙô̒ ʜʥʫʚʘʪʠ 

ʬʫʥʢʮʽʦʥʘʣ ʫ ʣʦʛʽʯʥʽ ʙʣʦʢʠ [1]. 

ʆʢʨʽʤ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʩʠʩʪʝʤʘ Maple ʟʘʙʝʟʧʝʯʫʻ ʧʦʪʫʞʥʫ ʩʠʩʪʝʤʫ 

ʚʽʟʫʘʣʽʟʘʮʽʾ. ʇʦʙʫʜʦʚʘ 2D ʽ 3D ʛʨʘʬʽʢʽʚ, ʘʥʽʤʘʮʽʡ, ʦʙô̒ ʤʥʠʭ ʤʦʜʝʣʝʡ ʟʥʘʯʥʦ 

ʧʦʢʨʘʱʫʻ ʩʧʨʠʡʥʷʪʪʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʅʘʧʨʠʢʣʘʜ, ʧʦʙʫʜʦʚʘ ʧʦʚʝʨʭʥʽ 

ʬʫʥʢʮʽʾ ʜʚʦʭ ʟʤʽʥʥʠʭ: plot3d(x^2 ï y^2, x = ï3.. 3, y = ï3.. 3). 

ɺ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ Maple ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ, ʪʘʢʨʞ, ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʜʠʥʘʤʽʯʥʠʭ ʤʦʜʝʣʝʡ ʬʽʟʠʯʥʠʭ ʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʚʜʘʥʴ. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʫʻ, ʱʦ 

ʟʘʣʫʯʝʥʥʷ Maple ʜʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʷ 

ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, ʨʦʟʚʠʪʢʫ ʣʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʡ ʥʘʚʠʯʦʢ 

ʬʦʨʤʘʣʽʟʘʮʽʾ ʟʘʚʜʘʥʴ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʚʠʚʯʝʥʥʽ ʪʝʤʠ çʩʠʩʪʝʤʠ ʣʽʥʽʡʥʠʭ 

ʨʽʚʥʷʥʴè ʩʫʙô̒ ʢʪʠ ʦʩʚʽʪʠ ʤʦʞʫʪʴ ʩʘʤʦʩʪʽʡʥʦ ʤʦʜʝʣʶʚʘʪʠ ʩʠʩʪʝʤʠ ʪʘ 

ʘʥʘʣʽʟʫʚʘʪʠ ʫʤʦʚʠ ʾʭ ʨʦʟʚô̫ ʟʥʦʩʪʽ. ʋʪʽʤ, Maple, ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʤʦʞʝ ʩʪʘʪʠ ʝʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʥʝ ʣʠʰʝ ʜʣʷ ʥʘʚʯʘʥʥʷ ʙʘʟʦʚʠʤ 

ʤʘʪʝʤʘʪʠʯʥʠʤ ʧʦʥʷʪʪʷʤ, ʘ ʡ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ ʨʦʙʦʪʠ ʟ ʩʫʯʘʩʥʠʤʠ 

ʮʠʬʨʦʚʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ. ʊʘʢʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʪʘʢʦʞ, ʜʦʟʚʦʣʷʻ 

ʩʢʦʨʦʯʫʚʘʪʠ ʯʘʩ ʥʘ ʨʫʪʠʥʥʽ ʨʦʟʨʘʭʫʥʢʠ ʪʘ ʟʦʩʝʨʝʜʠʪʠʩʷ ʥʘ ʘʥʘʣʽʟʽ ʨʝʟʫʣʴʪʘʪʽʚ ʽ 

ʧʦʩʪʘʥʦʚʮʽ ʟʘʚʜʘʥʴ.  

ʂʦʥʩʪʘʪʫʻʤʦ, ʱʦ Maple ʤʘʻ ʥʠʟʢʫ ʧʝʨʝʚʘʛ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ 

ʧʦʧʫʣʷʨʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ, ʪʘʢʠʤʠ ʷʢ Mathematica ʪʘ 

MatLab. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ MatLab, ʱʦ ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘʩʘʤʧʝʨʝʜ ʥʘ ʯʠʩʣʦʚʽ 

ʦʙʯʠʩʣʝʥʥʷ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʽʥʞʝʥʝʨʥʠʭ ʩʠʩʪʝʤ, Maple ʟʘʙʝʟʧʝʯʫʻ ʛʣʠʙʦʢʫ 

ʧʽʜʪʨʠʤʢʫ ʩʠʤʚʦʣʴʥʦʾ ʤʘʪʝʤʘʪʠʢʠ. ʋ Mathematica ʪʘʢʦʞ ʨʝʘʣʽʟʦʚʘʥʦ ʩʠʤʚʦʣʴʥʽ 

ʦʙʯʠʩʣʝʥʥʷ, ʧʨʦʪʝ ʩʠʥʪʘʢʩʠʩ Maple ʻ ʙʣʠʞʯʠʤ ʜʦ ʢʣʘʩʠʯʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʥʦʪʘʮʽʾ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʙʽʣʴʰ ʟʨʫʯʥʠʤ ʜʣʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. Maple ʤʘʻ 

ʧʦʪʫʞʥʽ ʟʘʩʦʙʠ ʽʥʪʝʛʨʘʮʽʾ ʟ ʽʥʰʠʤʠ ʤʦʚʘʤʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ Python, ʱʦ 

ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʛʽʙʨʠʜʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʩʝʨʝʜʦʚʠʱʘ. ɼʣʷ ʟʜʦʙʫʚʘʯʽ ʮʝ 

ʚʽʜʢʨʠʚʘʻ ʤʦʞʣʠʚʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʩʢʣʘʜʥʠʭ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʧʨʦʻʢʪʽʚ ʥʘ ʤʝʞʽ 

ʤʘʪʝʤʘʪʠʢʠ, ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʽʥʞʝʥʝʨʽʾ.  
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ɺʦʜʥʦʯʘʩ Maple ʻ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʟʘʩʦʙʦʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʟ 

ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʤʦʞʣʠʚʦʩʪʝʡ. ʇʽʜʪʨʠʤʢʘ ʩʠʤʚʦʣʴʥʠʭ ʽ ʯʠʩʣʦʚʠʭ ʦʙʯʠʩʣʝʥʴ, 

ʛʥʫʯʢʽ ʽʥʩʪʨʫʤʝʥʪʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʚʽʟʫʘʣʽʟʘʮʽʾ ï ʫʩʝ ʮʝ 

ʨʦʙʠʪʴ Maple ʥʝʟʘʤʽʥʥʠʤ ʚ ʦʩʚʽʪʥʽʡ ʩʬʝʨʽ. 

ʆʪʞʝ, ʫ ʩʫʯʘʩʥʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʩʠʩʪʝʤʘ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʤʘʪʝʤʘʪʠʢʠ 

Maple ʚʠʩʪʫʧʘʻ ʷʢ ʧʦʪʫʞʥʠʡ ʽ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʱʦ ʩʧʨʠʷʻ 

ʬʦʨʤʫʚʘʥʥʶ ʤʘʪʝʤʘʪʠʯʥʦʾ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʛʨʘʤʦʪʥʦʩʪ,̔ ʨʦʟʚʠʪʢʫ 

ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ, ʣʦʛʽʯʥʦʛʦ ʪʘ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻ 

ʝʬʝʢʪʠʚʥʫ ʨʝʘʣʽʟʘʮʽʶ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚô̫ ʟʢʽʚ. ɿʘʚʜʷʢʠ ʰʠʨʦʢʦʤʫ ʩʧʝʢʪʨʫ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, Maple ʜʦʟʚʦʣʷʻ ʟʜʦʙʫʚʘʯʘʤ ʦʩʚʽʪʠ ʥʝ ʣʠʰʝ 

ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʩʢʣʘʜʥʽ ʦʙʯʠʩʣʝʥʥʷ, ʘʣʝ ʡ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ, 

ʘʥʘʣʽʟʫʚʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ, ʧʨʦʚʦʜʠʪʠ ʩʠʤʫʣʷʮʽʾ ʪʘ ʩʪʚʦʨʶʚʘʪʠ 

ʽʥʪʝʨʘʢʪʠʚʥʽ ʥʘʚʯʘʣʴʥʽ ʩʝʨʝʜʦʚʠʱʘ.  
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ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʦʢʦʨʽʥʥʦ ʟʤʽʥʶʻ ʧʽʜʭʦʜʠ ʜʦ 

ʚʠʢʣʘʜʘʥʥʷ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ. 

ɯʥʪʝʨʘʢʪʠʚʥʽ ʧʣʘʪʬʦʨʤʠ, ʤʦʜʝʣʶʶʯʽ ʩʝʨʝʜʦʚʠʱʘ, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʪʘ ʟʘʩʦʙʠ 

ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚʽʜʢʨʠʚʘʶʪʴ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ 

ʦʩʚʽʪʠ, ʘʜʘʧʪʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʩʪʠʤʫʣʶʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ. 

ʉʣʫʰʥʦʶ ʻ ʜʫʤʢʘ ɯ. ʐʠʰʝʥʢʦ, ʷʢʘ ʥʘʛʦʣʦʰʫʻ, ʱʦ ç̔ ʥʪʝʛʨʘʮʽʷ ʮʠʬʨʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʫ ʚʠʢʣʘʜʘʥʥʷ ʪʘ ʥʘʚʯʘʥʥʷ ʚʽʜʢʨʠʚʘʻ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʟʘʢʣʘʜʽʚ 

ʚʠʱʦʾ ʦʩʚʽʪʠ, ʧʨʦʪʝ ʽ ʩʪʚʦʨʠʣʘ ʥʦʚʽ ʚʠʢʣʠʢʠ ʜʣʷ ʚʠʢʣʘʜʘʯʽʚ ʯʝʨʝʟ ʾʭ ʟʜʘʪʥʽʩʪʴ 

ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʥʦʚʽ ʬʦʨʤʠ ʦʩʚʽʪʠ ʚ ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽè [2, ʩ. 42]. 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʧʨʦʮʝʩ ʮʠʬʨʦʚʽʟʘʮʽʾ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʥʠʟʢʦʶ ʚʠʢʣʠʢʽʚ, ʘ 

ʩʘʤʝ:  
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ï ʚʽʜʩʫʪʥʽʩʪʴ ʫʥʽʬʽʢʦʚʘʥʠʭ ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʽʥʪʝʛʨʘʮʽʾ ʮʠʬʨʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʫ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ;  

ï ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʽʜʚʠʱʝʥʥʷ ʮʠʬʨʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʷʢ ʥʘʫʢʦʚʦ-

ʧʝʜʘʛʦʛʽʯʥʠʭ, ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʪʘʢ ʽ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ;  

ï ʨʠʟʠʢʠ ʟʘʤʽʱʝʥʥʷ ʛʣʠʙʦʢʦʛʦ ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʥʘʜʤʽʨʥʠʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʨʽʰʝʥʴ;  

ï ʪʝʭʥʽʯʥʽ ʦʙʤʝʞʝʥʥʷ ʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʽʚ ʪʘ ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʜʦʩʪʫʧ ʜʦ 

ʮʠʬʨʦʚʠʭ ʨʝʩʫʨʩʽʚ ʪʦʱʦ. 

ɿʙʨʦʡʥʘ ʘʛʨʝʩʽʷ ʨʦʩʽʾ ʩʧʨʠʯʠʥʠʣʘ ʜʦʜʘʪʢʦʚʽ ʪʨʫʜʥʦʱʽ ʫ ʚʧʨʦʚʘʜʞʝʥʥʽ 

ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ ʯʝʨʝʟ ʨʫʡʥʫʚʘʥʥʷ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʜʦʩʪʫʧ ʜʦ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ; ʧʝʨʝʙʦʾ ʟ 

ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷʤ ʪʘ ʽʥʪʝʨʥʝʪ-ʟʚô̫ ʟʢʦʤ; ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʩʫʙô̒ ʢʪʽʚ 

ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ; 

ʚʠʤʫʰʝʥʫ ʤʽʛʨʘʮʽʶ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʪʘ ʚʠʢʣʘʜʘʮʴʢʦʛʦ ʩʢʣʘʜʫ, ʱʦ ʩʪʚʦʨʶʻ 

ʜʦʜʘʪʢʦʚʽ ʪʨʫʜʥʦʱʽ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʪʦʱʦ. 

ɺ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʟʘʢʣʘʜʠ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ ʩʪʠʢʘʶʪʴʩʷ ʟ ʥʦʚʠʤʠ 

ʚʠʢʣʠʢʘʤʠ, ʩʝʨʝʜ ʷʢʠʭ ʥʝʦʙʭʽʜʥʽʩʪʴ ʘʜʘʧʪʘʮʽʾ ʦʩʚʽʪʥʽʭ ʽ ʥʘʫʢʦʚʠʭ ʧʨʦʮʝʩʽʚ ʜʦ 

ʨʝʘʣʽʡ ʚʽʡʥʠ [1, ʩ. 116]. ʆʪʞʝ, ʽʥʪʝʛʨʘʮʽʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʽʜ ʯʘʩ 

ʚʠʢʣʘʜʘʥʥʷ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʨʽʟʥʽ ʧʣʘʪʬʦʨʤʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ, ʷʢʽ ʤʦʞʥʘ ʫʤʦʚʥʦ ʧʦʜʽʣʠʪʠ 

ʥʘ ʪʘʢʽ ʢʘʪʝʛʦʨʽʾ: 

ⱷ ʩʠʩʪʝʤʠ ʢʦʤʧôʁ ʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʦʙʯʠʩʣʝʥʴ (MatLab, Maple, 

Wolfram Mathematica) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, 

ʘʥʘʣʽʪʠʯʥʠʭ ʽ ʯʠʩʝʣʴʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʥʘʜʘʶʪʴ ʟʤʦʛʫ ʨʦʟʚô̫ ʟʫʚʘʪʠ ʩʢʣʘʜʥʽ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʽ ʨʽʚʥʷʥʥʷ, ʤʦʜʝʣʶʚʘʪʠ ʬʽʟʠʯʥʽ ʧʨʦʮʝʩʠ ʪʦʱʦ; 

ⱷ ʜʠʥʘʤʽʯʥʽ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʤʘʪʝʤʘʪʠʯʥʠʭ ʽ ʬʽʟʠʯʥʠʭ 

ʧʨʦʮʝʩʽʚ (GeoGebra, Desmos, PhET Interactive Simulations) ʜʦʧʦʤʘʛʘʶʪʴ 

ʩʪʚʦʨʶʚʘʪʠ ʥʘʦʯʥʽ ʤʦʜʝʣʽ ʬʽʟʠʯʥʠʭ ʷʚʠʱ ʪʘ ʛʝʦʤʝʪʨʠʯʥʠʭ ʦʙô̒ ʢʪʽʚ. ʇʝʨʝʚʘʛʘʤʠ 

ʻ ʬʦʨʤʫʚʘʥʥʷ ʛʣʠʙʰʦʛʦ ʨʦʟʫʤʽʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʩʪʨʫʢʪʫʨ, ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʦʚʝʜʝʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ; 

ⱷ ʛʝʡʤʽʬʽʢʘʮʽʷ ʪʘ ʘʜʘʧʪʠʚʥʽ ʧʣʘʪʬʦʨʤʠ ʥʘʚʯʘʥʥʷ (Khan Academy, 

Brilliant, Quizizz, Kahoot!) ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʽʥʪʝʨʘʢʪʠʚʥʽ ʢʫʨʩʠ, ʱʦ 

ʘʜʘʧʪʫʶʪʴʩʷ ʜʦ ʨʽʚʥʷ ʟʥʘʥʴ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. ʆʩʥʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʠʭ ʦʩʚʽʪʥʽʭ ʩʝʨʝʜʦʚʠʱ ʻ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʘ 

ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʥʷ ʤʦʪʠʚʘʮʽʾ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ; 

ⱷ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʫ ʚʠʢʣʘʜʘʥʥʽ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ 

(ChatGPT, Socratic ʪʦʱʦ) ʩʧʨʠʷʻ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽʡ ʧʽʜʪʨʠʤʮʽ, ʩʘʤʦʦʩʚʽʪʽ ʪʘ 

ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ; 

ⱷ VR/AR-ʪʝʭʥʦʣʦʛʽʾ (Labster, Google Expeditions) ʜʦʟʚʦʣʷʶʪʴ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʪʨʠʚʠʤʽʨʥʽ ʤʦʜʝʣʽ, ʧʨʦʚʦʜʠʪʠ ʚʽʨʪʫʘʣʴʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʟ 

ʬʽʟʠʢʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʰʠʨʶʶʪʴ ʧʝʜʘʛʦʛʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ 

ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʘ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʩʧʨʠʷʶʪʴ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ 
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ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʡ ʚʠʩʪʫʧʘʶʪʴ ʢʣʶʯʦʚʠʤʠ ʯʠʥʥʠʢʘʤʠ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ 

ʦʩʚʽʪʠ ʚ ʫʤʦʚʘʭ ʩʴʦʛʦʜʝʥʥʷ. 

ɯʥʪʝʛʨʘʮʽʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʚʠʢʣʘʜʘʥʥʷ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʜʠʩʮʠʧʣʽʥ ʻ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʫ ʤʦʜʝʨʥʽʟʘʮʽʾ ʚʠʱʦʾ ʦʩʚʽʪʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʥʘʚʯʘʥʥʷ, ʟʨʦʙʠʪʠ ʡʦʛʦ ʙʽʣʴʰ 

ʜʦʩʪʫʧʥʠʤ ʽ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʤ. ɺʦʜʥʦʯʘʩ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʢʦʤʧʣʝʢʩʥʽ ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ, 

ʧʦʩʪʽʡʥʦ ʧʽʜʚʠʱʫʚʘʪʠ ʮʠʬʨʦʚʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʚʠʢʣʘʜʘʯʽʚ ʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʍʘʨʢʽʚʩʴʢʘ ɸ., ʇʨʦʢʦʧʝʥʢʦ ɸ., ʆʪʨʦʰʢʦ ʊ., ɹʛʘʥ ʊ. ʋʧʨʘʚʣʽʥʥʷ ʨʦʟʚʠʪʢʦʤ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʢʣʘʩʪʝʨʘ ʫʥʽʚʝʨʩʠʪʝʪʫ ʚ ʢʦʥʪʝʢʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. 

ʆʩʚʽʪʘ. ɯʥʥʦʚʘʪʠʢʘ. ʇʨʘʢʪʠʢʘ, 2024. ʊ. 12.  ̄6. ʉ. 115ï119. 

2. ʐʠʰʝʥʢʦ ɯ. ɼʝʷʢʽ ʘʩʧʝʢʪʠ ʚʧʣʠʚʫ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ 

ʦʩʚʽʪʠ: ʦʛʣʷʜ ʧʨʦʙʣʝʤ ʪʘ ʚʠʢʣʠʢʽʚ. ʆʩʚʽʪʘ. ɯʥʥʦʚʘʪʠʢʘ. ʇʨʘʢʪʠʢʘ. ʊ. 10.  ̄5, ʉ. 42ï47. 

ɺʀɺʏɽʅʅʗ ʅɽʁʈʆʅʅʀʍ ʄɽʈɽɾ ɼʃʗ ɼɯɸɻʅʆʉʊʀʂʀ 

ʅɽʁʈʆɼɽɻɽʅɽʈɸʊʀɺʅʀʍ ɿɸʍɺʆʈʖɺɸʅʔ ʇʈʀ ʇɯɼɻʆʊʆɺʎɯ 

ʄɸʁɹʋʊʅɯʍ ʄɸɻɯʉʊʈɯɺ ʄɽɼʀʎʀʅʀ 

ʉʘʚʯʫʢ ɸʥʘʩʪʘʩʽʷ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 
ʟʜʦʙʫʚʘʯ ʜʨʫʛʦʛʦ (ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʄʝʜʠʮʠʥʘ (ʃʽʢʫʚʘʣʴʥʘ 

ʩʧʨʘʚʘ), 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆ. ʆ. ɹʦʛʦʤʦʣʴʮʷ, 

savchyknastya14@gmail.com 

ʐʘʙʘʮʴʢʘ ʉʚiʪʣʘʥʘ ɸʥʘʥiʾʚʥʘ 
ʚʠʢʣʘʜʘʯʢʘ ʢʘʬʝʜʨʠ ʤʝʜʠʯʥʦʾ ʽ ʙʽʦʣʦʛʽʯʥʦʾ ʬʽʟʠʢʠ ʪʘ ʽʥʬʦʨʤʘʪʠʢʠ, 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆ. ʆ. ɹʦʛʦʤʦʣʴʮʷ, 

sveta.shabatska@gmail.com 

ʅʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ (ʅɼɿ), ʪʘʢʽ ʷʢ ʭʚʦʨʦʙʘ ɸʣʴʮʛʝʡʤʝʨʘ, 

ʇʘʨʢʽʥʩʦʥʘ, ʍʘʥʪʽʥʛʪʦʥʘ ʪʘ ʽʥʰʽ, ʻ ʩʝʨʡʦʟʥʦʶ ʤʝʜʠʯʥʦʶ ʪʘ ʩʦʮʽʘʣʴʥʦʶ 

ʧʨʦʙʣʝʤʦʶ ʫ ʟʚô̫ ʟʢʫ ʟʽ ʟʨʦʩʪʘʶʯʠʤ ʨʽʚʥʝʤ ʩʪʘʨʽʥʥʷ ʥʘʩʝʣʝʥʥʷ. ʅɼɿ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʦʩʪʫʧʦʚʠʤ ʧʨʦʛʨʝʩʫʶʯʠʤ ʧʦʛʽʨʰʝʥʥʷʤ ʬʫʥʢʮʽʡ ʥʝʨʚʦʚʦʾ 

ʩʠʩʪʝʤʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʨʘʪʠ ʢʦʛʥʽʪʠʚʥʠʭ ʪʘ ʤʦʪʦʨʥʠʭ ʬʫʥʢʮʽʡ. 

ʈaʥʥʷ ʜʽaʛʥʦʩʪʠʢʘ ʅɼɿ ʻ ʜʫʞʝ ʚaʞʣʠʚʦʶ, ʦʩʢʽʣʴʢʠ ʮʝ ʜaʻ ʟʤʦʛʫ 

ʩʧʦʚʽʣʴʥʠʪʠ ʨʦʟʚʠʪʦʢ ʧaʪʦʣʦʛʽʾ, ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ ʪʘ 

ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ ʞʠʪʪʷ ʧʘʮʽʻʥʪʽʚ. ʊʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʜʽaʛʥʦʩʪʠʢʠ, ʟʘʩʥʦʚʘʥʽ ʥʘ 

ʢʣʽʥʽʯʥʽʡ ʦʮʽʥʮʽ ʪʘ ʥʝʡʨʦʚʽʟʫʘʣʽʟʘʮʽʾ, ʥʝʨʽʜʢʦ ʤʘʶʪʴ ʥʠʟʴʢʫ ʯʫʪʣʠʚʽʩʪʴ ʥa ʨaʥʥʽʭ 

ʩʪʘʜʽʷʭ ʟʘʭʚʦʨʶʚʘʥʥʷ. 

ʋ ʩʫʯʘʩʥʠʭ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤʘʭ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʝʪʦʜʠ 

ʛʣʠʙʦʢʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʜʣʷ ʘʥʘʣʽʟʫ ʤʝʜʠʯʥʠʭ ʟʦʙʨʘʞʝʥʴ, 

ʪʘʢʠʭ ʷʢ ʄʈʊ, ʇɽʊ ʽ ʂʊ. ɿʛʦʨʪʢʦʚʽ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ ʻ ʦʩʥʦʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʧʘʪʦʣʦʛʽʯʥʠʭ ʟʤʽʥ ʚ ʤʦʟʢʦʚʠʭ ʩʪʨʫʢʪʫʨʘʭ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʅɼɿ. 
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ʂʨʽʤ ʪʦʛʦ, ʨʝʢʫʨʝʥʪʥʽ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʘʥʘʣʽʟʫ 

ʯʘʩʦʚʠʭ ʨʷʜʽʚ, ʪʘʢʠʭ ʷʢ ʝʣʝʢʪʨʦʝʥʮʝʬʘʣʦʛʨʘʬʽʷ (ɽɽɻ), ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ 

ʟʤʽʥʠ ʚ ʤʦʟʢʦʚʽʡ ʘʢʪʠʚʥʦʩʪʽ, ʧʦʚô̫ ʟʘʥʽ ʟ ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʥʘ 

ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ. 

ʄʘʡʙʫʪʥʽ ʬʘʭʽʚʮʽ ʚ ʛʘʣʫʟʽ ʤʝʜʠʮʠʥʠ, ʷʢʽ ʚʦʣʦʜʽʶʪʴ ʩʫʯʘʩʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʘʥʘʣʽʟʫ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ, ʥʘʙʫʚʘʶʪʴ ʥʝʦʙʭʽʜʥʠʭ ʥʘʚʠʯʦʢ ʚ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ 

ʤʝʜʠʯʥʦʾ ʦʩʚʽʪʠ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʢʣʽʥʽʯʥʦʾ ʧʨʘʢʪʠʢʠ. ʎʝ ʜʘʩʪʴ ʾʤ ʟʤʦʛʫ, ʷʢ 

ʤʘʡʙʫʪʥʽʤ ʣʽʢʘʨʷʤ, ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʚʠʷʚʣʷʪʠ ʟʤʽʥʠ ʚ ʤʦʟʢʫ, ʱʦ ʩʧʨʠʷʪʠʤʝ 

ʝʬʝʢʪʠʚʥʽʰʦʤʫ ʧʣʘʥʫʚʘʥʥʶ ʣʽʢʫʚʘʥʥʷ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʚʽʜʩʦʪʢʘ ʫʩʧʽʰʥʠʭ ʚʠʧʘʜʢʽʚ ʧʦʜʦʣʘʥʥʷ ʅɼɿ ʚʘʞʣʠʚʦ 

ʽʥʪʝʛʨʫʚʘʪʠ ʥʦʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʧʽʜ ʯʘʩ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ 

ʤʝʜʠʯʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ. ʋ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʮʝ ʥʘʜʘʩʪʴ ʾʤ ʟʤʦʛʫ ʥʝ ʣʠʰʝ 

ʰʚʠʜʢʦ ʡ ʪʦʯʥʦ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʜʽʘʛʥʦʟ, ʘʣʝ ʡ ʘʜʘʧʪʫʚʘʪʠ ʣʽʢʫʚʘʣʴʥʽ ʩʪʨʘʪʝʛʽʾ ʜʦ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʦʞʥʦʛʦ ʧʘʮʽʻʥʪʘ, ʱʦ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʴ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ. 

ɿʛʦʨʪʢʦʚʽ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ ʻ ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ aʥʘʣʽʟʫ 

ʟʦʙʨʘʞʝʥʴ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʦʪʨʠʤʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤaʛʥʽʪʥʦ-ʨʝʟʦʥʘʥʩʥʦʾ 

ʪʦʤʦʛʨʘʬʽʾ (ʄʈʊ), ʧʦʟʠʪʨʦʥʥʦ-ʝʤʽʩʽʡʥʦʾ ʪʦʤʦʛʨʘʬʽʾ (ʇɽʊ) ʪʘ ʢʦʤʧôʁ ʪʝʨʥʦʾ 

ʪʦʤʦʛʨʘʬʽʾ (ʂʊ). ɿʛʦʨʪʢʦʚʽ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ ʟʜʘʪʥʽ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʧʘʪʦʣʦʛʽʯʥʽ 

ʟʤʽʥʠ ʚ ʩʪʨʫʢʪʫʨʽ ʤʦʟʢʫ, ʭaʨʘʢʪʝʨʥʽ ʜʣʷ ʅɼɿ, ʰʣʷʭʦʤ aʚʪʦʤʘʪʠʯʥʦʛʦ aʥʘʣʽʟʫ 

ʧʽʢʩʝʣʴʥʠʭ ʧaʪʝʨʥʽʚ ʪʘ ʪʝʢʩʪʫʨ ʤʦʟʢʦʚʦʾ ʪʢʘʥʠʥʠ [1]. 

ʈʝʢʫʨʝʥʪʥʽ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʘʥʘʣʽʟʫ ʯʘʩʦʚʠʭ 

ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʜʘʥʠʭ, ʪʘʢʠʭ ʷʢ ɽɽɻ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʧʦʨʫʰʝʥʥʷ ʫ 

ʢʦʛʥʽʪʠʚʥʽʡ ʘʢʪʠʚʥʦʩʪʽ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʅɼɿ [2]. 

ɻʝʥʝʨʘʪʠʚʥʦ-ʟʤʘʛʘʣʴʥʽ ʤʝʨʝʞʽ ʟʜʘʪʥʽ ʩʪʚʦʨʶʚʘʪʠ ʩʠʥʪʝʪʠʯʥʽ 

ʥʝʡʨʦʚʽʟʫʘʣʽʟʘʮʽʡʥʽ ʜʘʥʽ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʥʘʚʯʘʥʥʷ ʥʝʡʨʦʤʝʨʝʞʝʚʠʭ ʤʦʜʝʣʝʡ. 

ʎʝ ʜʦʟʚʦʣʷʻ ʟʥʠʞʫʚʘʪʠ ʨʠʟʠʢ ʧʝʨʝʥʘʚʯʘʥʥʷ ʤʦʜʝʣʝʡ ʪʘ ʧʦʢʨʘʱʫʚʘʪʠ ʾʭʥʶ 

ʟʜaʪʥʽʩʪʴ ʜʦ ʛʝʥʝʨʘʣʽʟaʮʽʾ [5]. 

ʇʝʨʩʦʥaʣʽʟʦʚʘʥʠʡ ʧʽʜʭʽʜ ʧʝʨʝʜʙaʯaʻ aʥaʣʽʟ ʛʝʥʝʪʠʯʥʠʭ ʤʫʪʘʮʽʡ ʪʘ 

ʙʽʦʭʽʤʽʯʥʠʭ ʤʘʨʢʝʨʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʧʽʜʚʠʱʫʚʘʪʠ ʨʠʟʠʢ ʨʦʟʚʠʪʢʫ ʅɼɿ. 

ʅʝʡʨʦʤʝʨʝʞʽ ʽʥʪʝʛʨʫʶʪʴ ʮʽ ʜaʥʽ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʝʡʨʦʚʽʟʫʘʣʽʟʘʮʽʾ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʧʨʦʬʽʣʽʚ ʨʠʟʠʢʫ [4]. 

ʅʝʡʨʦʤʝʨʝʞʽ ʪʘʢʦʞ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʚʦʜʠʪʠ ʤʦʥʽʪʦʨʠʥʛ ʟʤʽʥ ʫ ʤʦʟʢʦʚʽʡ 

ʘʢʪʠʚʥʦʩʪʽ ʚ ʜʠʥʘʤʽʮʽ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʨʦʛʨʝʩʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ 

ʪʘ ʦʮʽʥʶʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʽʢʫʚʘʥʥʷ. ʆʩʥʦʚʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʟaʩʪʦʩʫʚʘʥʥʷ 

ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʻ ʚʠʩʦʢʘ ʪʦʯʥʽʩʪʴ, ʟʜaʪʥʽʩʪʴ ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜaʥʠʭ ʪʘ 

aʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʫ ʜʽʘʛʥʦʩʪʠʢʠ.  

ʉʝʨʝʜ ʦʙʤʝʞʝʥʴ ʚaʨʪʦ ʟʘʟʥʘʯʠʪʠ ʚʠʩʦʢʽ ʚʠʤʦʛʠ ʜʦ ʷʢʦʩʪʽ ʜʘʥʠʭ ʜʣʷ 

ʥʘʚʯʘʥʥʷ ʤʦʜʝʣʝʡ, ʩʢʣʘʜʥʽʩʪʴ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ (ʧʨʦʙʣʝʤʘ çʯʦʨʥʦʾ 

ʩʢʨʠʥʴʢʠè) ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʣʽʥʽʯʥʦʾ ʚaʣʽʜʘʮʽʾ ʤʦʜʝʣʝʡ ʧʝʨʝʜ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʫ 

ʧʨʘʢʪʠʢʫ [3]. 

ADNI (Alzheimerôs Disease Neuroimaging Initiative) ʻ ʦʜʥʠʤ ʽʟ 

ʥʘʡʤʘʩʰʪʘʙʥʽʰʠʭ ʧʨʦʻʢʪʽʚ ʽʟ ʚʠʚʯʝʥʥʷ ʭʚʦʨʦʙʠ Aʣʴʮʛʝʡʤʝʨʘ. ʋ ʤʝʞʘʭ ʮʴʦʛʦ 
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ʧʨʦʻʢʪʫ ʥʝʡʨʦʤʝʨʝʞʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ aʥaʣʽʟʫ ʄʈʊ, ʇɽʊ ʪʘ ʽʥʰʠʭ ʜʘʥʠʭ 

ʜʣʷ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʜʝʤʝʥʮʽʾ [1]. 

DeepBrainNet ï ʮʝ ʩʠʩʪʝʤʘ ʥa ʦʩʥʦʚʽ ʟʛʦʨʪʢʦʚʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ, ʷʢa 

ʘʚʪʦʤʘʪʠʯʥʦ ʽʜʝʥʪʠʬʽʢʫʻ ʩʪʨʫʢʪʫʨʥʽ ʟʤʽʥʠ ʫ ʤʦʟʢʫ, ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʅɼɿ, ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʦʙʨʘʞʝʥʴ ʇɽʊ ʪʘ ʄʈʊ [2]. 

ʆʩʚʽʪʥʽʡ ʧʨʦʮʝʩ, ʱʦ ʚʢʣʶʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʪʘʢʠʭ 

ʷʢ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ ʪʘ ʤʝʪʦʜʠ ʛʣʠʙʦʢʦʛʦ ʥʘʚʯʘʥʥʷ, ʻ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ 

ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʽʚ ʫ ʛʘʣʫʟʽ ʤʝʜʠʮʠʥʠ. ɿʜʦʙʫʪʽ ʧʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ ʚ 

ʨʦʙʦʪʽ ʟ ʤʝʜʠʯʥʠʤʠ ʜʘʥʠʤʠ ʪʘ ʥʦʚʽʪʥʽʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʜʦʟʚʦʣʷʪʴ ʟʜʦʙʫʚʘʯʘʤ 

ʚʠʱʦʾ ʤʝʜʠʯʥʦʾ ʦʩʚʽʪʠ ʝʬʝʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʮʽ ʽʥʩʪʨʫʤʝʥʪʠ ʚ ʤʘʡʙʫʪʥʽʡ 

ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ 

ʥʝʡʨʦʜʝʛʝʥʝʨʘʪʠʚʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. 
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ʉʫʯʘʩʥʘ ʰʢʽʣʴʥʘ ʦʩʚʽʪʘ ʩʪʠʢʘʻʪʴʩʷ ʟ ʨʷʜʦʤ ʚʠʢʣʠʢʽʚ, ʦʩʦʙʣʠʚʦ ʚ ʢʦʥʪʝʢʩʪʽ 

ʚʠʢʣʘʜʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ. ʇʦʧʨʠ ʟʫʩʠʣʣʷ ʚʯʠʪʝʣʽʚ, ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʥʝʨʽʜʢʦ 

ʩʧʨʠʡʤʘʶʪʴ ʧʨʝʜʤʝʪ ʷʢ ʩʢʣʘʜʥʠʡ ʽ ʥʝʮʽʢʘʚʠʡ, ʱʦ ʟʥʠʞʫʻ ʨʽʚʝʥʴ ʾʭ ʤʦʪʠʚʘʮʽʾ, 

ʟʘʣʫʯʝʥʦʩʪʽ ʡ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ. ɿʘ ʫʤʦʚ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʦʩʚʽʪʠ 

ʛʝʡʤʽʬʽʢʘʮʽʷ ʧʦʩʪʘʻ ʷʢ ʽʥʥʦʚʘʮʽʡʥʠʡ ʧʽʜʭʽʜ, ʟʜʘʪʥʠʡ ʪʨʘʥʩʬʦʨʤʫʚʘʪʠ ʦʩʚʽʪʥʽʡ 

ʧʨʦʮʝʩ, ʟʨʦʙʠʚʰʠ ʡʦʛʦ ʙʽʣʴʰ ʟʘʭʦʧʣʠʚʠʤ, ʜʠʥʘʤʽʯʥʠʤ ʽ ʜʦʩʪʫʧʥʠʤ [3]. ʅʘʨʘʟʽ 

ʦʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʧʨʦʙʣʝʤ ʻ ʟʥʠʞʝʥʥʷ ʤʦʪʠʚʘʮʽʾ ʜʦ ʥʘʚʯʘʥʥʷ. ʋ ʩʝʨʝʜʥʽʡ 

ʰʢʦʣʽ ʰʢʦʣʷʨʽ ʯʘʩʪʦ ʩʪʠʢʘʶʪʴʩʷ ʟ ʤʘʪʝʤʘʪʠʯʥʠʤʠ ʪʝʤʘʤʠ, ʷʢʽ ʟʜʘʶʪʴʩʷ 
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ʘʙʩʪʨʘʢʪʥʠʤʠ ʪʘ ʚʽʜʽʨʚʘʥʠʤʠ ʚʽʜ ʨʝʘʣʴʥʦʛʦ ʞʠʪʪʷ. ʊʨʘʜʠʮʽʡʥʘ ʬʦʨʤʘ ʧʦʜʘʯʽ 

ʤʘʪʝʨʽʘʣʫ ʥʝ ʟʘʚʞʜʠ ʚʠʢʣʠʢʘʻ ʟʘʮʽʢʘʚʣʝʥʥʷ, ʦʩʦʙʣʠʚʦ ʫ ʪʠʭ, ʭʪʦ ʤʘʻ ʪʨʫʜʥʦʱʽ ʟ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʘʙʦ ʟʘʩʚʦʻʥʥʷʤ ʩʢʣʘʜʥʠʭ ʧʦʥʷʪʴ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʝʡʤʽʬʽʢʘʮʽʾ 

ʜʦʧʦʤʘʛʘʻ ʧʦʜʦʣʘʪʠ ʮʶ ʧʨʦʙʣʝʤʫ ʟʘʚʜʷʢʠ ʟʘʣʫʯʝʥʥʶ ʚʥʫʪʨʽʰʥʽʭ ʽ ʟʦʚʥʽʰʥʽʭ 

ʯʠʥʥʠʢʽʚ ʤʦʪʠʚʘʮʽʾ. ɯʛʨʦʚʽ ʝʣʝʤʝʥʪʠ ï ʥʘʛʦʨʦʜʠ, ʙʘʣʠ, ʨʽʚʥʽ, ʜʦʩʷʛʥʝʥʥʷ ï

 ʘʢʪʠʚʽʟʫʶʪʴ ʫʯʥʽʚ, ʩʧʦʥʫʢʘʶʯʠ ʾʭ ʜʦ ʥʘʚʯʘʥʥʷ ʟ ʘʟʘʨʪʦʤ. ʅʘʧʨʠʢʣʘʜ, ʚ ʨʘʤʢʘʭ 

ʪʝʤʠ çʂʚʘʜʨʘʪʥʽ ʨʽʚʥʷʥʥʷè ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʤʦʞʫʪʴ ʧʨʦʭʦʜʠʪʠ ʫʤʦʚʥʽ çʨʽʚʥʽ 

ʩʢʣʘʜʥʦʩʪʽè, ʚʠʨʽʰʫʶʯʠ ʟʘʚʜʘʥʥʷ ʚʽʜ ʙʘʟʦʚʠʭ ʜʦ ʩʢʣʘʜʥʽʰʠʭ, ʦʪʨʠʤʫʶʯʠ 

çʪʨʦʬʝʾè ʟʘ ʧʨʘʚʠʣʴʥʽ ʚʽʜʧʦʚʽʜʽ. 

ɺʦʜʥʦʯʘʩ ʽʥʰʦʶ ʚʘʞʣʠʚʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʢʦʛʥʽʪʠʚʥʘ ʩʢʣʘʜʥʽʩʪʴ ʟʘʩʚʦʻʥʥʷ 

ʤʘʪʝʨʽʘʣʫ. ɹʘʛʘʪʦ ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʦʥʷʪʴ ʻ ʘʙʩʪʨʘʢʪʥʠʤʠ, ʽ ʙʝʟ ʚʽʟʫʘʣʴʥʦʛʦ ʘʙʦ 

ʧʨʘʢʪʠʯʥʦʛʦ ʧʽʜʢʨʽʧʣʝʥʥʷ ʚʦʥʠ ʟʘʣʠʰʘʶʪʴʩʷ ʧʦʟʘ ʤʝʞʘʤʠ ʨʦʟʫʤʽʥʥʷ ʯʘʩʪʠʥʠ 

ʫʯʥʽʚ. ɻʝʡʤʽʬʽʢʘʮʽʷ ʜʦʟʚʦʣʷʻ ʧʦʜʘʪʠ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʫ ʩʶʞʝʪʥʽʡ, 

ʧʨʘʢʪʠʯʥʦ ʟʥʘʯʫʱʽʡ ʬʦʨʤʽ. ʅʘʧʨʠʢʣʘʜ, ʫʨʦʢ ʥʘ ʪʝʤʫ çʉʠʩʪʝʤʠ ʨʽʚʥʷʥʴè ʤʦʞʝ 

ʙʫʪʠ ʦʬʦʨʤʣʝʥʠʡ ʷʢ ʤʘʪʝʤʘʪʠʯʥʘ ʤʽʩʽʷ ʟʽ ʩʮʝʥʘʨʽʻʤ ʧʦʨʷʪʫʥʢʫ ʚʽʨʪʫʘʣʴʥʦʛʦ 

ʩʚʽʪʫ ʰʣʷʭʦʤ ʧʨʘʚʠʣʴʥʦʛʦ ʨʦʟʚô̫ ʟʘʥʥʷ ʟʘʚʜʘʥʴ, ʱʦ ʩʪʠʤʫʣʶʻ ʨʦʟʚʠʪʦʢ ʣʦʛʽʢʠ, 

ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʨʦʙʠʪʴ ʧʨʦʮʝʩ ʧʽʟʥʘʥʥʷ ʙʽʣʴʰ ʽʥʪʝʨʘʢʪʠʚʥʠʤ [1]. 

ʇʨʦʪʝ ʟʘʫʚʘʞʠʤʦ, ʱʦ ʚʘʨʪʦ ʚʨʘʭʦʚʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʚʠʢʣʠʢ ï

 ʦʙʤʝʞʝʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʘʙʦ ʥʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ɯʂ-

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. ʇʨʦʪʝ ʟ ʧʦʰʠʨʝʥʥʷʤ ʧʣʘʪʬʦʨʤ ʥʘ ʢʰʪʘʣʪ Kahoot, Quizizz, 

Learnis ʯʠ Classcraft, ʚʧʨʦʚʘʜʞʝʥʥʷ ʛʝʡʤʽʬʽʢʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʩʪʘʣʦ ʜʦʩʪʫʧʥʠʤ 

ʥʘʚʽʪʴ ʙʝʟ ʟʥʘʯʥʦʾ ʪʝʭʥʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʩʝʨʚʽʩʽʚ ʜʦʟʚʦʣʷʻ ʥʝ 

ʣʠʰʝ ʬʦʨʤʫʚʘʪʠ ʧʦʟʠʪʠʚʥʫ ʢʦʥʢʫʨʝʥʮʽʶ ʤʽʞ ʟʜʦʙʫʚʘʯʘʤʠ ʦʩʚʽʪʠ, ʘ ʡ 

ʟʜʽʡʩʥʶʚʘʪʠ ʤʠʪʪʻʚʠʡ ʢʦʥʪʨʦʣʴ ʟʥʘʥʴ ʫ ʬʦʨʤʽ ʛʨʠ, ʱʦ ʟʥʘʯʥʦ ʝʬʝʢʪʠʚʥʽʰʝ ʟʘ 

ʪʨʘʜʠʮʽʡʥʝ ʪʝʩʪʫʚʘʥʥʷ [3]. 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʝʤʦʮʽʡʥʦ-ʩʦʮʽʘʣʴʥʠʡ ʘʩʧʝʢʪ ʛʝʡʤʽʬʽʢʘʮʽʾ ʧʦʣʷʛʘʻ ʫ 

ʩʪʚʦʨʝʥʥʽ ʜʨʫʞʥʴʦʾ ʘʪʤʦʩʬʝʨʠ ʩʧʽʚʧʨʘʮʽ. ʊʨʘʜʠʮʽʡʥʝ ʦʮʽʥʶʚʘʥʥʷ ʯʘʩʪʦ 

ʚʠʢʣʠʢʘʻ ʚ ʟʜʦʙʫʚʘʯʽʚ ʩʪʨʘʭ ʧʦʤʠʣʢʠ, ʱʦ ʙʣʦʢʫʻ ʾʭʥʶ ʘʢʪʠʚʥʽʩʪʴ. ʅʘʪʦʤʽʩʪʴ 

ʽʛʨʦʚʠʡ ʬʦʨʤʘʪ ʜʦʟʚʦʣʷʻ ʩʧʨʠʡʤʘʪʠ ʧʦʤʠʣʢʫ ʷʢ ʝʣʝʤʝʥʪ ʧʨʦʮʝʩʫ, ʘ ʥʝ ʷʢ 

ʧʨʦʚʘʣ. ɿʦʢʨʝʤʘ, ʢʦʤʘʥʜʥʽ ʢʚʝʩʪʠ ʘʙʦ ʨʦʣʴʦʚʽ ʤʦʜʝʣʽ ʫʯʘʩʪʽ (ʣʽʜʝʨ, ʘʥʘʣʽʪʠʢ, 

ʚʠʢʦʥʘʚʝʮʴ) ʩʪʚʦʨʶʶʪʴ ʫʤʦʚʠ ʜʣʷ ʝʤʦʮʽʡʥʦʾ ʧʽʜʪʨʠʤʢʠ ʪʘ ʨʦʟʚʠʪʢʫ ʥʘʚʠʯʦʢ 

ʩʧ̔ʚʧʨʘʮʽ, ʱʦ ʻ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʫ ʢʦʥʪʝʢʩʪʽ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʥʘʚʯʘʥʥʷ. 

ʈʝʬʣʝʢʩʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ ʛʝʡʤʽʬʽʢʘʮʽʾ ʪʘʢʦʞ ʟʘʩʣʫʛʦʚʫʻ ʥʘ ʫʚʘʛʫ. 

ʊʨʘʜʠʮʽʡʥʘ ʩʠʩʪʝʤʘ ʥʘʚʯʘʥʥʷ ʥʝ ʟʘʚʞʜʠ ʧʝʨʝʜʙʘʯʘʻ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʛʣʠʙʦʢʦʾ 

ʩʘʤʦʦʮʽʥʢʠ ʘʙʦ ʘʥʘʣʽʟʫ ʚʣʘʩʥʠʭ ʜʦʩʷʛʥʝʥʴ. ɯʛʨʦʚʽ ʤʝʭʘʥʽʢʠ, ʥʘʪʦʤʽʩʪʴ, 

ʩʪʚʦʨʶʶʪʴ ʫʤʦʚʠ ʜʣʷ ʨʝʬʣʝʢʩʽʾ ʯʝʨʝʟ ʟʚʦʨʦʪʥʠʡ ʟʚô̫ ʟʦʢ, ʧʽʜʚʝʜʝʥʥʷ ʧʽʜʩʫʤʢʽʚ 

ʢʦʞʥʦʛʦ ʝʪʘʧʫ ʯʠ ʤʽʩʽʾ, ʘ ʪʘʢʦʞ ʽʥʩʪʨʫʤʝʥʪʠ ʩʘʤʦʦʮʽʥʶʚʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʧʽʩʣʷ 

ʟʘʚʝʨʰʝʥʥʷ ʛʝʡʤʽʬʽʢʦʚʘʥʦʛʦ ʟʘʚʜʘʥʥʷ ʫʯʥʽ ʤʦʞʫʪʴ ʟʘʧʦʚʥʶʚʘʪʠ ʢʦʨʦʪʢʫ ʬʦʨʤʫ 

ʟ ʘʥʘʣʽʟʦʤ ʩʚʦʾʭ ʜʽʡ: çʑʦ ʚʜʘʣʦʩʷ? ʑʦ ʚʘʨʪʦ ʧʦʚʪʦʨʠʪʠ?è. ʊʘʢʠʡ ʧʽʜʭʽʜ ʬʦʨʤʫʻ 

ʥʘʚʠʯʢʠ ʢʨʠʪʠʯʥʦʛʦ ʦʩʤʠʩʣʝʥʥʷ ʚʣʘʩʥʦʛʦ ʜʦʩʚʽʜʫ, ʩʧʨʠʷʻ ʫʩʚʽʜʦʤʣʝʥʥʶ 

ʧʨʦʛʨʝʩʫ ʪʘ ʚʤʽʥʥʶ ʩʪʘʚʠʪʠ ʮʽʣʽ ʥʘ ʤʘʡʙʫʪʥʻ. 

ɺʘʨʪʦ ʪʘʢʦʞ ʥʘʛʦʣʦʩʠʪʠ ʥʘ ʤʝʪʦʜʠʯʥʦʤʫ ʘʩʧʝʢʪʽ: ʛʝʡʤʽʬʽʢʘʮʽʷ ʥʝ ʧʦʚʠʥʥʘ 

ʟʘʣʠʰʘʪʠʩʷ ʬʨʘʛʤʝʥʪʘʨʥʠʤ ʷʚʠʱʝʤ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʣʠʰʝ ʝʧʽʟʦʜʠʯʥʦ. ɰʾ 
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ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʠʩʪʝʤʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʩʪʨʫʢʪʫʨʫ ʥʘʚʯʘʣʴʥʦʾ 

ʧʨʦʛʨʘʤʠ. ʎʝ ʦʟʥʘʯʘʻ ʧʣʘʥʫʚʘʥʥʷ ʢʫʨʩʫ ʷʢ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʽʛʨʦʚʠʭ ʩʶʞʝʪʽʚ ʽʟ 

ʯʽʪʢʠʤʠ ʮʽʣʷʤʠ, ʨʽʚʥʷʤʠ ʩʢʣʘʜʥʦʩʪʽ ʪʘ ʢʨʠʪʝʨʽʷʤʠ ʜʦʩʷʛʥʝʥʴ. ʅʘʧʨʠʢʣʘʜ, 

ʥʘʚʯʘʣʴʥʘ ʧʨʦʛʨʘʤʘ ʟ ʘʣʛʝʙʨʠ ʜʣʷ 8 ʢʣʘʩʫ ʤʦʞʝ ʙʫʪʠ ʧʦʜʘʥʘ ʷʢ çʧʨʠʛʦʜʘ ʚ 

ʢʨʘʾʥʽ ʨʽʚʥʷʥʴè, ʜʝ ʢʦʞʥʘ ʪʝʤʘ ï ʮʝ ʥʦʚʠʡ ʨʦʟʜʽʣ ʢʚʝʩʪʫ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʚʠʢʣʠʢʘʤʠ ʪʘ ʟʘʚʜʘʥʥʷʤʠ. 

ʆʜʥʘʢ ʚʘʞʣʠʚʠʤ ʻ ʽʥʢʣʶʟʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ ʛʝʡʤʽʬʽʢʘʮʽʾ. ɿʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʟ 

ʨʽʟʥʠʤʠ ʦʩʚʽʪʥʽʤʠ ʧʦʪʨʝʙʘʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʣʫʯʝʥʽ ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ 

ʯʝʨʝʟ ʛʥʫʯʢʽʩʪʴ ʨʦʣʝʡ, ʩʧʦʩʦʙʽʚ ʫʯʘʩʪʽ, ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʪʝʤʧʫ ʧʨʦʭʦʜʞʝʥʥʷ 

ʟʘʚʜʘʥʴ. ɯʛʨʦʚʽ ʤʝʭʘʥʽʢʠ ʜʦʟʚʦʣʷʶʪʴ ʢʦʞʥʦʤʫ ʚʽʜʯʫʪʠ ʚʣʘʩʥʫ ʟʥʘʯʫʱʽʩʪʴ ʫ 

ʢʦʤʘʥʜʽ, ʘʜʘʧʪʫʚʘʪʠ ʬʦʨʤʘʪ ʟʘʚʜʘʥʥʷ ʜʦ ʩʚʦʾʭ ʤʦʞʣʠʚʦʩʪʝʡ. ʎʝ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ 

ʜʝʤʦʢʨʘʪʠʯʥʦʛʦ, ʽʥʢʣʶʟʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ [2]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʛʝʡʤʽʬʽʢʘʮʽʾ ʫ ʥʘʚʯʘʣʴʥʠʡ 

ʧʨʦʮʝʩ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʫʤʦʚʣʶʻʪʴʩʷ ʷʢʽʩʥʦʶ ʤʝʪʦʜʠʯʥʦʶ ʧʽʜʛʦʪʦʚʢʦʶ 

ʚʯʠʪʝʣʷ, ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʚʠʙʦʨʦʤ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʜʦʪʨʠʤʘʥʥʷʤ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʽʛʨʦʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʪʘ ʥʘʚʯʘʣʴʥʠʤʠ 

ʮʽʣʷʤʠ. ɿʘ ʫʤʦʚʠ ʤʝʪʦʜʠʯʥʦ ʚʠʚʘʞʝʥʦʛʦ ʧʽʜʭʦʜʫ ʛʝʡʤʽʬʽʢʘʮʽʷ ʩʧʨʠʷʻ 

ʨʦʟʰʠʨʝʥʥʶ ʜʠʜʘʢʪʠʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʟʘʙʝʟʧʝʯʫʻ ʝʤʦʮʽʡʥʦ ʧʦʟʠʪʠʚʥʝ 

ʩʧʨʠʡʥʷʪʪʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʧʘʥʫʚʘʥʥʷ 

ʤʘʪʝʤʘʪʠʢʠ ʚ ʫʤʦʚʘʭ ʩʝʨʝʜʥʴʦʾ ʰʢʦʣʠ. 
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ɯʛʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʙʫʣʠ ʰʠʨʦʢʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ 

ʞʠʪʪʷ, ʚʢʣʶʯʘʶʯʠ ʦʩʚʽʪʫ. ʋ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚʦʥʠ ʚʠʩʪʫʧʘʶʪʴ ʷʢ ʟʘʩʽʙ 

ʘʢʪʠʚʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʪʘ ʟʘʣʫʯʝʥʥʷ 

ʩʪʫʜʝʥʪʽʚ ʫ ʦʩʚʽʪʥʽʡ ʢʦʥʪʝʢʩʪ. ɰʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʨʠʷʻ ʽʥʪʝʛʨʘʮʽʾ ʩʫʯʘʩʥʠʭ 

ʮʠʬʨʦʚʠʭ ʨʽʰʝʥʴ ʚ ʦʩʚʽʪʫ, ʱʦ ʨʦʙʠʪʴ ʾʾ ʙʽʣʴʰ ʘʢʪʫʘʣʴʥʦʶ ʜʣʷ ʧʦʢʦʣʽʥʥʷ, ʷʢʝ 

ʬʦʨʤʫʻʪʴʩʷ ʪʘ ʨʦʟʚʠʚʘʻʪʴʩʷ ʚ ʜʽʜʞʠʪʘʣʽʟʦʚʘʥʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʩʪʦʨʽ. 
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ʉʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʽʛʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ ʟʥʘʯʥʦ 

ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ ʟʘʚʜʷʢʠ ʩʪʠʤʫʣʷʮʽʾ ʝʤʦʮʽʡʥʦʾ ʟʘʣʫʯʝʥʦʩʪʽ, 

ʧʽʜʪʨʠʤʮʽ ʤʦʪʠʚʘʮʽʾ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ [1; 2]. ʆʜʥʘʢ, ʧʦʨʷʜ ʽʟ ʮʠʤ, ʚʠʥʠʢʘʻ 

ʥʠʟʢʘ ʧʨʦʙʣʝʤ: ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʣʝʞʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʠʢʣʘʜʘʯʽʚ ʜʦ ʨʦʙʦʪʠ ʟ 

ʽʛʨʦʚʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʷʢʽʩʥʠʭ ʽʥʪʝʨʘʢʪʠʚʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʘʜʘʧʪʘʮʽʷ ʽʛʦʨ ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʢʩʪʫ. 

ʇʨʘʮʶʶʯʠ ʥʘʜ ʨʦʟʚô̫ ʟʘʥʥʷʤ ʟʘʟʥʘʯʝʥʠʭ ʧʨʦʙʣʝʤ, ʚʠʢʣʘʜʘʯʽ ʢʘʬʝʜʨʠ 

ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ ʘʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʶʪʴ 

ʽʛʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʫ ʧʽʜʛʦʪʦʚʢʫ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ [3]. 

ʅʘʙʫʪʠʡ ʧʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʛʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʝʣʝʤʝʥʪʽʚ ʽʛʨʦʬʽʢʘʮʽʾ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʟʘʥʷʪʴ ʟʽ ʩʪʫʜʝʥʪʘʤʠ ʜʘʻ ʧʽʜʩʪʘʚʠ 

ʚʠʦʢʨʝʤʠʪʠ ʪʘʢʽ ʯʠʥʥʠʢʠ ʚʧʣʠʚʫ ʽʛʨʦʬʽʢʘʮʽʾ ʥʘ ʦʨʛʘʥʽʟʘʮʽʶ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. 

ɯʥʪʝʨʘʢʪʠʚʥʽʩʪʴ: ʽʛʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʩʝʨʝʜʦʚʠʱʝ, ʚ 

ʷʢʦʤʫ ʩʪʫʜʝʥʪ ʘʢʪʠʚʥʦ ʚʟʘʻʤʦʜʽʻ ʟ ʤʘʪʝʨʽʘʣʦʤ. 

ʉʪʠʤʫʣʶʚʘʥʥʷ ʪʚʦʨʯʦʩʪʽ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʛʦʨ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ 

ʥʝʩʪʘʥʜʘʨʪʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʪʚʦʨʯʠʭ ʥʘʚʠʯʦʢ. 

ʄʦʞʣʠʚʽʩʪʴ ʘʜʘʧʪʘʮʽʾ: ʽʛʨʦʚʽ ʨʽʰʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʣʘʰʪʦʚʘʥʽ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʦʩʚʽʪʥʽʭ ʧʨʦʙʣʝʤ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʟʘʥʷʪʴ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʦʢʨʘʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ, 

ʪʨʘʥʩʬʦʨʤʫʚʘʪʠ ʡʦʛʦ ʪʘ ʘʜʘʧʪʫʚʘʪʠ ʜʦ ʤʽʥʣʠʚʠʭ ʫʤʦʚ ʩʫʯʘʩʥʦʛʦ ʮʠʬʨʦʚʦʛʦ 

ʩʫʩʧʽʣʴʩʪʚʘ. ʈʝʟʫʣʴʪʘʪʠ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʊʅʇʋ ʚʽʜʦʙʨʘʞʝʥʦ 

ʥʘ ʨʠʩ. 1. 

 

ʈʠʩ. 1. ɺʧʣʠʚ ʽʛʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʫ ʊʅʇʋ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʽʥʪʝʛʨʘʮʽʷ ʽʛʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʥʝ ʪʽʣʴʢʠ 

ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʤʦʪʠʚʘʮʽʾ ʫ ʩʪʫʜʝʥʪʽʚ, ʨʦʙʠʪʴ ʡʦʛʦ ʙʽʣʴʰ ʮʽʢʘʚʠʤ ʪʘ 

ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʤ, ʘ ʡ ʜʦʧʦʤʘʛʘʻ ʤʘʡʙʫʪʥʽʤ ʫʯʠʪʝʣʷʤ ʬʦʨʤʫʚʘʪʠ ʪʘ 

ʨʦʟʚʠʚʘʪʠ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, ʥʘʚʠʯʢʠ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ, ʢʨʠʪʠʯʥʦʛʦ 

ʦʮʽʥʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʾʭ ʘʥʘʣʽʟʫ ʪʘ ʩʠʥʪʝʟʫ. ʆʢʨʽʤ ʪʦʛʦ, ʽʛʨʦʚʠʡ 

ʧʽʜʭʽʜ ʜʦʧʦʤʘʛʘʻ ʘʜʘʧʪʫʚʘʪʠ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʧʽʜ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʧʦʪʨʝʙʠ 

ʩʪʫʜʝʥʪʽʚ, ʚʧʣʠʚʘʻ ʥʘ ʛʥʫʯʢʽʩʪʴ ʥʘʚʯʘʥʥʷ. 
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ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʣʷ ʫʩʧʽʰʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʽʛʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʽʡ 

ʧʨʦʮʝʩ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʪʨʝʙʘ ʚʨʘʭʦʚʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʧʝʨʝʚʘʛʠ, ʘ ʟʘʛʨʦʟʠ, 

ʷʢʽ ʚʦʥʠ ʤʦʞʫʪʴ ʥʝʩʪʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʝʪʝʥʪʥʦʛʦ ʬʘʭʽʚʮʷ. ɿʦʢʨʝʤʘ, ʤʦʞʥʘ 

ʚʠʜʽʣʠʪʠ ʪʘʢʽ ʥʝʜʦʣʽʢʠ: 

ï ʚʽʜʚʦʣʽʢʘʥʥʷ ʚʽʜ ʥʘʚʯʘʣʴʥʦʾ ʤʝʪʠ: ʽʛʨʠ ʤʦʞʫʪʴ ʟʘʡʤʘʪʠ ʙʘʛʘʪʦ ʯʘʩʫ, ʽ 

ʩʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʚʽʜʚʦʣʽʢʘʪʠʩʷ ʥʘ ʨʦʟʚʘʛʫ, ʟʘʙʫʚʘʶʯʠ ʧʨʦ ʦʩʥʦʚʥʫ ʥʘʚʯʘʣʴʥʫ 

ʤʝʪʫ. ʎʝ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ; 

ï ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʪʝʭʥʦʣʦʛʽʡ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʛʨʦʚʠʭ ʧʣʘʪʬʦʨʤ ʨʦʙʠʪʴ 

ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʟʘʣʝʞʥʠʤ ʚʽʜ ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʇʨʦʙʣʝʤʠ ʟ ʽʥʪʝʨʥʝʪʦʤ 

ʯʠ ʧʨʠʩʪʨʦʷʤʠ ʤʦʞʫʪʴ ʦʙʤʝʞʫʚʘʪʠ ʜʦʩʪʫʧʥʽʩʪʴ ʽʛʦʨ; 

ï ʩʢʣʘʜʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ: ʚʠʢʣʘʜʘʯʘʤ ʧʦʪʨʽʙʥʦ ʙʘʛʘʪʦ ʯʘʩʫ, ʱʦʙ 

ʘʜʘʧʪʫʚʘʪʠ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʧʽʜ ʽʛʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʩʪʚʦʨʠʪʠ ʯʠ ʟʥʘʡʪʠ 

ʚʽʜʧʦʚʽʜʥʽ ʽʛʨʠ. ʎʝ ʚʠʤʘʛʘʻ ʩʧʝʮʽʘʣʴʥʠʭ ʥʘʚʠʯʦʢ ʽ ʨʝʩʫʨʩʽʚ; 

ï ʨʽʚʝʥʴ ʟʥʘʥʴ ʪʘ ʩʧʨʠʡʥʷʪʪʷ ʩʪʫʜʝʥʪʽʚ: ʥʝ ʚʩʽ ʩʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʦʜʥʘʢʦʚʦ 

ʜʦʙʨʝ ʩʧʨʠʡʤʘʪʠ ʽʛʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʯʝʨʝʟ ʨʽʟʥʽ ʥʘʚʯʘʣʴʥʽ ʩʪʠʣʽ, ʨʽʚʝʥʴ ʪʝʭʥʽʯʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ ʘʙʦ ʥʘʚʽʪʴ ʦʩʦʙʠʩʪʽ ʫʧʦʜʦʙʘʥʥʷ; 

ï ʬʽʥʘʥʩʦʚʽ ʚʠʪʨʘʪʠ: ʚʧʨʦʚʘʜʞʝʥʥʷ ʷʢʽʩʥʠʭ ʽʛʨʦʚʠʭ ʨʽʰʝʥʴ ʤʦʞʝ 

ʧʦʪʨʝʙʫʚʘʪʠ ʟʥʘʯʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʚʢʣʘʜʝʥʴ ʥʘ ʧʨʠʜʙʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʣʽʮʝʥʟʽʡ ʘʙʦ ʦʙʣʘʜʥʘʥʥʷ; 

ï ʨʠʟʠʢ ʧʦʚʝʨʭʥʝʚʠʭ ʟʥʘʥʴ: ʭʦʯʘ ʽʛʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ ʩʧʨʦʱʫʚʘʪʠ 

ʧʦʜʘʯʫ ʽʥʬʦʨʤʘʮʽʾ, ʮʝ ʽʥʦʜʽ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʧʦʚʝʨʭʦʚʦʛʦ ʨʦʟʫʤʽʥʥʷ ʪʝʤʠ 

ʟʘʤʽʩʪʴ ʛʣʠʙʦʢʦʛʦ ʘʥʘʣʽʟʫ. 

ʋ ʤʘʡʙʫʪʥʴʦʤʫ ʽʛʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ ʩʪʘʪʠ ʥʝʚʽʜô̒ ʤʥʦʶ ʯʘʩʪʠʥʦʶ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʽʛʨʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʽʜʛʦʪʦʚʢʫ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʧʦʪʨʝʙʫʻ ʽʥʪʝʛʨʘʮʽʾ ʪʝʦʨʽʾ, ʧʨʘʢʪʠʢʠ 

ʪʘ ʽʥʥʦʚʘʮʽʡ. ɰʭ ʽʥʪʝʛʨʘʮʽʷ ʩʧʨʠʷʪʠʤʝ ʩʪʚʦʨʝʥʥʶ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʝ ʻ 

ʦʜʥʦʯʘʩʥʦ ʝʬʝʢʪʠʚʥʠʤ ʽ ʧʨʠʚʘʙʣʠʚʠʤ ʜʣʷ ʩʪʫʜʝʥʪʽʚ. ʉʪʚʦʨʝʥʥʷ ʥʘʣʝʞʥʠʭ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʫʤʦʚ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʷʢʽʩʥʫ 

ʧʽʜʛʦʪʦʚʢʫ ʩʪʫʜʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʩʪʠʤʫʣʶʚʘʪʠʤʝ ʾʭʥʶ ʪʚʦʨʯʽʩʪʴ ʪʘ ʧʨʦʬʝʩʽʡʥʠʡ 

ʨʦʟʚʠʪʦʢ. 
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ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

lenandr@tnpu.edu.ua 

ʉʚʽʪ ʩʪʨʽʤʢʦ ʟʤʽʥʶʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʽ ʦʩʚʽʪʘ ʥʝ 

ʟʘʣʠʰʘʻʪʴʩʷ ʦʩʪʦʨʦʥʴ ʮʴʦʛʦ ʧʨʦʮʝʩʫ. ɺ ʝʧʦʭʫ ʮʠʬʨʦʚʽʟʘʮʽʾ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʜʝʜʘʣʽ ʙʽʣʴʰʦʾ ʚʘʛʠ ʥʘʙʫʚʘʶʪʴ ʤʝʪʦʜʠ, ʱʦ ʘʢʪʠʚʽʟʫʶʪʴ 

ʤʠʩʣʝʥʥʷ, ʟʘʣʫʯʘʶʪʴ ʜʦ ʜʽʾ ʪʘ ʩʧʨʠʷʶʪʴ ʛʣʠʙʰʦʤʫ ʨʦʟʫʤʽʥʥʶ ʥʘʚʯʘʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ. ʆʜʥʠʤ ʽʟ ʪʘʢʠʭ ʧʽʜʭʦʜʽʚ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʚʧʨʘʚ, 

ʚʘʞʣʠʚʦʶ ʧʝʨʝʚʘʛʦʶ ʷʢʠʭ ʻ ʟʜʘʪʥʽʩʪʴ ʟʘʣʫʯʝʥʥʷ ʫʯʥʽʚ ʜʦ ʘʢʪʠʚʥʦʾ ʫʯʘʩʪʽ, 

ʩʧʨʠʷʶʯʠ ʘʢʪʠʚʽʟʘʮʽʾ ʨʦʟʫʤʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʬʦʨʤʫʚʘʥʥʶ ʪʚʦʨʯʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ. ɺ ʫʤʦʚʘʭ, ʢʦʣʠ ʦʩʚʽʪʘ ʤʘʻ ʧʨʠʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʦ ʥʦʚʠʭ 

ʚʠʢʣʠʢʽʚ ʮʠʬʨʦʚʦʛʦ ʩʚʽʪʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʦʟʚʦʣʷʻ 

ʟʨʦʙʠʪʠ ʥʘʚʯʘʥʥʷ ʙʽʣʴʰ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʤ, ʱʦ ʩʪʘʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫ ʩʫʯʘʩʥʠʭ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. 

ʄʝʪʘ ʩʪʘʪʪʽ ʧʦʣʷʛʘʻ ʚ ʘʥʘʣʽʟʽ ʧʦʪʝʥʮʽʘʣʫ ʮʠʬʨʦʚʠʭ ʩʝʨʝʜʦʚʠʱ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʚʧʨʘʚ, ʚʠʟʥʘʯʝʥʥʽ ʾʭʥʽʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, 

ʱʦ ʥʝ ʣʠʰʝ ʧʽʜʚʠʱʠʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʘ ʡ ʘʜʘʧʪʫʻ ʡʦʛʦ ʜʦ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʦʪʨʝʙ ʽ ʤʦʞʣʠʚʦʩʪʝʡ ʫʯʥʽʚ. 

ʉʫʯʘʩʥʽ ʽʥʪʝʨʘʢʪʠʚʥʽ ʚʧʨʘʚʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘ ʬʦʨʤʦʶ ʪʘ ʟʤʽʩʪʦʤ ʽ ʻ 

ʥʝʚʽʜô̒ ʤʥʦʶ ʯʘʩʪʠʥʦʶ ʝʬʝʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɺʦʥʠ ʚʠʤʘʛʘʶʪʴ ʚʽʜ ʫʯʥʽʚ ʥʝ 

ʣʠʰʝ ʟʘʧʘʤô̫ ʪʦʚʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʡ ʘʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʟ ʤʘʪʝʨʽʘʣʦʤ, ʱʦ 

ʚʢʣʶʯʘʻ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʽʟ ʧʝʚʥʦʶ ʥʝʚʠʟʥʘʯʝʥʽʩʪʶ. ɯʥʪʝʨʘʢʪʠʚʥʽ ʚʧʨʘʚʠ 

ʯʘʩʪʦ ʻ ʧʨʘʢʪʠʯʥʠʤʠ, ʪʽʩʥʦ ʧʦʚô̫ ʟʘʥʠʤʠ ʟ ʨʝʘʣʴʥʠʤ ʞʠʪʪʷʤ, ʱʦ ʨʦʙʠʪʴ ʾʭ 

ʢʦʨʠʩʥʠʤʠ ʡ ʮʽʢʘʚʠʤʠ ʜʣʷ ʫʯʥʽʚ. ɿʘʚʜʷʢʠ ʪʘʢʦʤʫ ʧʽʜʭʦʜʫ ʫʯʥʽ ʥʝ ʣʠʰʝ ʛʣʠʙʰʝ 

ʟʘʩʚʦʶʶʪʴ ʤʘʪʝʨʽʘʣ, ʘʣʝ ʡ ʩʪʘʶʪʴ ʙʽʣʴʰ ʤʦʪʠʚʦʚʘʥʠʤʠ ʜʦ ʥʘʚʯʘʥʥʷ, ʘʢʪʠʚʥʦ 

ʜʦʣʫʯʘʁʯʠʩʴ ʜʦ ʧʽʟʥʘʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʅʘ ʩʴʦʛʦʜʥʽ ʽʩʥʫʻ ʙʝʟʣʽʯ ʩʝʨʝʜʦʚʠʱ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ 

ʽʥʪʝʨʘʢʪʠʚʥʽ ʟʘʚʜʘʥʥʷ, ʪʝʩʪʠ, ʢʚʝʩʪʠ, ʽʛʨʠ. ɺʯʠʪʝʣʴ ʤʦʞʝ ʟʘʣʫʯʠʪʠ ʢʣʘʩ ʜʦ 

ʚʝʣʠʢʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʚʧʨʘʚ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʝʨʝʪʚʦʨʠʪʠ ʫʨʦʢ ʥʘ ʟʘʭʦʧʣʠʚʫ ʛʨʫ 

ʯʠ ʧʨʠʛʦʜʫ. ʇʣʘʪʬʦʨʤʠ, ʪʘʢʽ ʷʢ LearningApp, WordWall, Quizziz, Kahoot, 

Genially, Mozaik Education ʜʘʶʪʴ ʟʤʦʛʫ ʣʝʛʢʦ ʘʜʘʧʪʫʚʘʪʠ ʟʤʽʩʪ ʜʦ ʧʦʪʨʝʙ ʨʽʟʥʠʭ 

ʚʽʢʦʚʠʭ ʛʨʫʧ, ʩʪʠʣʽʚ ʥʘʚʯʘʥʥʷ ʪʘ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ. ɺʦʥʠ ʩʧʨʠʷʶʪʴ 

ʧʽʜʚʠʱʝʥʥʶ ʤʦʪʠʚʘʮʽʾ, ʜʦʟʚʦʣʷʶʪʴ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʩʢʣʘʜʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʘ ʪʘʢʦʞ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʚʦʨʦʪʥʠʡ ʟʚô̫ ʟʦʢ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ [1, ʩ. 82]. 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 10 ʢʚʽʪʥʷ 2025, ˉ 15 
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LearningApps.org ï ʧʦʧʫʣʷʨʥʘ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʚʧʨʘʚ, ʷʢʘ ʻ ʢʦʨʠʩʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʚʯʠʪʝʣʽʚ ʥʘ ʦʬʣʘʡʥ-

ʫʨʦʢʘʭ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʚʽʩʫ ʻ ʙʝʟʧʣʘʪʥʠʤ ʽ ʚʠʤʘʛʘʻ ʣʠʰʝ ʨʝʻʩʪʨʘʮʽʾ, ʱʦ 

ʜʦʟʚʦʣʠʪʴ ʩʪʚʦʨʠʪʠ ʥʠʟʢʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʚʧʨʘʚ ʜʣʷ ʧʝʨʝʚʽʨʢʠ 

ʨʽʚʥʷ ʟʥʘʥʴ ʪʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ. ʇʣʘʪʬʦʨʤʘ ʤʽʩʪʠʪʴ ʨʽʟʥʽ 

ʪʠʧʠ ʚʧʨʘʚ, ʷʢʽ ʻ ʟʨʦʟʫʤʽʣʠʤʠ ʜʣʷ ʚʯʠʪʝʣʽʚ ʽ ʟʨʫʯʥʠʤʠ ʜʣʷ ʫʯʥʽʚ [2, ʩ. 70]. 

ʅʘʩʪʫʧʥʠʤ ʟʘʩʦʙʦʤ ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʻ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ 

ʨʦʙʦʯʠʭ ʘʨʢʫʰʽʚ, ʷʢʽ ʪʨʘʥʩʬʦʨʤʫʶʪʴ ʪʨʘʜʠʮʽʡʥʽ ʟʘʚʜʘʥʥʷ ʫ ʟʨʫʯʥʠʡ ʜʣʷ 

ʦʥʣʘʡʥ-ʚʠʢʦʥʘʥʥʷ ʬʦʨʤʘʪ ʽʟ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʘʢʪʠʚʥʦʩʪʽ. ʋ ʩʝʨʝʜʦʚʠʱʘʭ 

Liveworksheets, Wizer.me, TopWorksheets ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʚʧʨʘʚʠ ʟ ʨʽʟʥʠʤʠ 

ʪʠʧʘʤʠ ʜʽʷʣʴʥʦʩʪʽ: ʚʚʝʜʝʥʥʷʤ ʪʝʢʩʪʫ, ʚʠʙʦʨʦʤ ʧʨʘʚʠʣʴʥʦʾ ʚʽʜʧʦʚʽʜʽ, 

ʧʝʨʝʪʷʛʫʚʘʥʥʷʤ ʦʙô̒ ʢʪʽʚ, ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʚʽʜʧʦʚʽʜʥʦʩʪʝʡ ʪʦʱʦ. ʊʘʢʠʡ ʬʦʨʤʘʪ 

ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʥʘʚʠʯʦʢ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʪʘ ʩʘʤʦʢʦʥʪʨʦʣʶ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ 

ʢʦʤʧʦʥʝʥʪʦʤ ʩʫʯʘʩʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ʆʜʥʠʤ ʽʟ ʮʽʢʘʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʚʽʜʝʦʪʝʩʪʽʚ ʻ 

ʧʣʘʪʬʦʨʤʠ Edpuzzle, Vizia ʪʘ H5P, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʟʘʚʜʘʥʥʷ ʥʘ 

ʦʩʥʦʚʽ ʚʽʜʝʦʤʘʪʝʨʽʘʣʽʚ, ʧʽʜ ʯʘʩ ʧʝʨʝʛʣʷʜʫ ʷʢʠʭ ʤʦʞʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ ʚʙʫʜʦʚʘʥʽ 

ʟʘʧʠʪʘʥʥʷ ʪʘ ʟʘʣʠʰʘʪʠ ʩʚʦʾ ʢʦʤʝʥʪʘʨʽ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʝʨʝʜʦʚʠʱʘ Edpuzzle 

ʚʯʠʪʝʣʴ ʤʦʞʝ ʧʝʨʝʪʚʦʨʠʪʠ ʚʽʜʝʦ ʥʘ ʫʨʦʢ, ʦʙʨʘʚʰʠ ʡʦʛʦ ʟ YouTube, ʘʙʦ 

ʟʘʚʘʥʪʘʞʠʚʰʠ ʚʣʘʩʥʝ ʪʘ ʜʦʜʘʪʠ ʜʦ ʥʴʦʛʦ ʟʘʧʠʪʘʥʥʷ. ɺʽʜʝʦ ʟʫʧʠʥʷʻʪʴʩʷ ʥʘ 

ʟʘʧʠʪʘʥʥʷʭ, ʽ ʣʠʰʝ ʧʽʩʣʷ ʪʦʛʦ, ʷʢ ʫʯʝʥʴ ʜʘʩʪʴ ʚʽʜʧʦʚʽʜʴ, ʚʦʥʦ ʧʨʦʜʦʚʞʠʪʴʩʷ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʧʝʨʝʚʽʨʠʪʠ, ʯʠ ʧʝʨʝʛʣʷʜʘʚ ʫʯʝʥʴ ʤʘʪʝʨʽʘʣ, ʘ ʡ 

ʦʮʽʥʠʪʠ ʡʦʛʦ ʨʦʟʫʤʽʥʥʷ ʪʘ ʟʘʩʚʦʻʥʥʷ [2, ʩ. 75]. 

ɯʥʪʝʨʘʢʪʠʚʥʝ ʥʘʚʯʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʫʯʥʽ ʥʝ ʧʨʦʩʪʦ ʦʪʨʠʤʫʶʪʴ ʟʥʘʥʥʷ, 

ʘ ʡ ʘʢʪʠʚʥʦ ʜʦʩʣʽʜʞʫʶʪʴ, ʦʙʛʦʚʦʨʶʶʪʴ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʘʙʫʪʝ ʥʘ ʧʨʘʢʪʠʮʽ, ʘ 

ʚʯʠʪʝʣʴ ʟʘʦʭʦʯʫʻ ʫʯʥʽʚ ʜʦ ʩʧʽʣʢʫʚʘʥʥʷ ʪʘ ʚʟʘʻʤʦʜʽʾ, ʘʢʪʠʚʥʦ ʟʘʣʫʯʘʻ ʚ ʦʩʚʽʪʥʽʡ 

ʧʨʦʮʝʩ, ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʚʽʜʢʨʠʪʦʛʦ ʦʙʛʦʚʦʨʝʥʥʷ, ʩʪʠʤʫʣʶʻ ʧʽʟʥʘʚʘʣʴʥʫ 

ʘʢʪʠʚʥʽʩʪʴ, ʱʦ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ. 

ʇʽʜ ʯʘʩ ʧʦʜʘʯʽ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʻ ʘʪʤʦʩʬʝʨʘ 

ʩʧʽʚʧʨʘʮʽ ʚ ʢʣʘʩʽ ʪʘ ʨʦʟʫʤʽʥʥʷ ʪʦʛʦ, ʷʢ ʫʯʥʽ ʩʧʨʠʡʤʘʶʪʴ ʦʪʨʠʤʘʥʫ ʽʥʬʦʨʤʘʮʽʶ. 

ʆʜʥʠʤ ʟ ʝʬʝʢʪʠʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʢʨʽʧʣʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʟʘʚʜʘʥʴ. ʊʘʢʽ ʟʘʚʜʘʥʥʷ ʩʧʨʠʷʶʪʴ ʥʝ ʪʽʣʴʢʠ 

ʢʨʘʱʦʤʫ ʟʘʧʘʤô̫ ʪʦʚʫʚʘʥʥʶ ʽʥʬʦʨʤʘʮʽʾ, ʘʣʝ ʡ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʽʣʴʰʫ ʟʘʣʫʯʝʥʽʩʪʴ 

ʫʯʥʽʚ ʥʘ ʫʨʦʮʽ. ɺʦʥʠ ʧʽʜʚʠʱʫʶʪʴ ʽʥʪʝʨʝʩ ʜʦ ʥʘʚʯʘʥʥʷ, ʟʘʦʭʦʯʫʶʪʴ 

ʟʘʥʫʨʶʚʘʪʠʩʴ ʚ ʧʨʦʮʝʩ ʧʦʰʫʢʫ ʧʨʘʚʠʣʴʥʠʭ ʚʽʜʧʦʚʽʜʝʡ, ʘ ʪʘʢʦʞ ʨʦʟʚʠʚʘʶʪʴ 

ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, ʥʘʚʠʯʢʠ ʽʥʽʮʽʘʪʠʚʥʦʩʪʽ ʪʘ ʢʦʤʫʥʽʢʘʙʝʣʴʥʦʩʪʽ ʯʝʨʝʟ 

ʚʠʢʦʥʘʥʥʷ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ ʚʧʨʘʚ. 
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ʈʆɿʈʆɹʂɸ ʂʆʄʇôʖʊɽʈʅʆɰ ɻʈʀ çʂɸʁɼɸʐɽɺɸ ʉɯʄôʗè ʗʂ 

ɯʅʉʊʈʋʄɽʅʊ ʈʆɿɺʀʊʂʋ ʏʀʊɸʎʔʂʆɰ ɻʈɸʄʆʊʅʆʉʊɯ ʋʏʅɯɺ 

ɿɸʂʃɸɼɯɺ ʇʈʆʌɽʉɯʁʅʆɰ (ʇʈʆʌɽʉɯʁʅʆ-ʊɽʍʅɯʏʅʆɰ) ʆʉɺɯʊʀ 

ʊʽʥʴʢʦʚʘ ɼʘʨô̫  ʉʝʨʛʽʾʚʥʘ 
ʜʦʢʪʦʨʢʘ ʬʽʣʦʩʦʬʽʾ, ʩʪʘʨʰʘ ʚʠʢʣʘʜʘʯʢʘ ʢʘʬʝʜʨʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʢʦʤʧôʁ ʪʝʨʥʦ-ʽʥʪʝʛʨʦʚʘʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, 

ʏʝʨʢʘʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɹʦʛʜʘʥʘ ʍʤʝʣʴʥʠʮʴʢʦʛʦ, 

tinkovads@vu.cdu.edu.ua 

ʌʦʨʤʫʚʘʥʥʷ ʯʠʪʘʮʴʢʦʾ ʛʨʘʤʦʪʥʦʩʪʽ ʻ ʦʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʮʽʣʝʡ ʩʫʯʘʩʥʦʾ 

ʦʩʚʽʪʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʟʘʛʘʣʴʥʠʡ ʦʩʚʽʪʥʽʡ ʨʽʚʝʥʴ, 

ʟʜʘʪʥʽʩʪʴ ʜʦ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʦʧʨʘʮʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʘʢʘʜʝʤʽʯʥʫ 

ʫʩʧʽʰʥʽʩʪʴ. ʇʨʦʙʣʝʤʘ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʨʽʚʥʷ ʯʠʪʘʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚ ʋʢʨʘʾʥʽ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʽʞʥʘʨʦʜʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ PISA (Programme for 

International Student Assessment), ʫ ʷʢʦʤʫ ʋʢʨʘʾʥʘ ʚʟʷʣʘ ʫʯʘʩʪʴ ʫ 2018 ʪʘ 2022 ʨʨ. 

ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ PISA-2018, ʩʝʨʝʜʥʽʡ ʙʘʣ ʫʢʨʘʾʥʩʴʢʠʭ ʧʽʜʣʽʪʢʽʚ ʟ 

ʯʠʪʘʮʴʢʦʾ ʛʨʘʤʦʪʥʦʩʪʽ ʩʪʘʥʦʚʠʚ 466 ʙʘʣʽʚ, ʱʦ ʥʠʞʯʝ ʩʝʨʝʜʥʴʦʛʦ ʧʦʢʘʟʥʠʢʘ 

ʢʨʘʾʥ ʆɽʉʈ (487 ʙʘʣʽʚ) [1]. ɹʣʠʟʴʢʦ 25 % ʫʢʨʘʾʥʩʴʢʠʭ ʫʯʥʽʚ ʥʝ ʜʦʩʷʛʣʠ ʙʘʟʦʚʦʛʦ 

ʨʽʚʥʷ ʯʠʪʘʮʴʢʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʨʫʜʥʦʱʽ ʟ ʨʦʟʫʤʽʥʥʷʤ, 

ʽʥʪʝʨʧʨʝʪʘʮʽʻʶ ʪʘ ʢʨʠʪʠʯʥʦʶ ʦʮʽʥʢʦʶ ʪʝʢʩʪʽʚ. ɼʘʥʽ PISA-2022 ʧʽʜʪʚʝʨʜʞʫʶʪʴ 

ʥʘʷʚʥʽʩʪʴ ʩʪʽʡʢʦʾ ʪʝʥʜʝʥʮʽʾ ʜʦ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʯʠʪʘʮʴʢʦʾ ʛʨʘʤʦʪʥʦʩʪʽ, ʟʦʢʨʝʤʘ 

ʩʝʨʝʜ ʫʯʥʽʚ, ʷʢʽ ʟʜʦʙʫʚʘʶʪʴ ʦʩʚʽʪʫ ʚ ʫʤʦʚʘʭ ʦʙʤʝʞʝʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʷʢʽʩʥʠʭ 

ʨʝʩʫʨʩʽʚ [2]. 

ʆʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦʶ ʮʷ ʧʨʦʙʣʝʤʘ ʻ ʜʣʷ ʟʜʦʙʫʚʘʯʽʚ ʟʘʢʣʘʜʽʚ ʧʨʦʬʝʩʽʡʥʦʾ 

(ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ) ʦʩʚʽʪʠ, ʷʢʽ ʥʝʨʽʜʢʦ ʜʝʤʦʥʩʪʨʫʶʪʴ ʥʠʞʯʽ ʨʝʟʫʣʴʪʘʪʠ ʟ 

ʛʫʤʘʥʽʪʘʨʥʠʭ ʜʠʩʮʠʧʣʽʥ ʯʝʨʝʟ ʥʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʤʦʪʠʚʘʮʽʾ ʜʦ ʯʠʪʘʥʥʷ, 

ʥʠʟʴʢʠʡ ʽʥʪʝʨʝʩ ʜʦ ʢʣʘʩʠʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʪʘ ʜʦʤʽʥʫʚʘʥʥʷ ʚʽʟʫʘʣʴʥʦʾ ʢʫʣʴʪʫʨʠ 

ʥʘʜ ʪʝʢʩʪʦʚʦʶ. ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʧʦʩʪʘʻ ʧʦʪʨʝʙʘ ʫ ʨʦʟʨʦʙʮʽ ʽʥʥʦʚʘʮʽʡʥʠʭ ʦʩʚʽʪʥʽʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ, ʷʢʽ ʤʦʛʣʠ ʙ ʧʦʻʜʥʫʚʘʪʠ ʥʘʚʯʘʣʴʥʠʡ ʧʦʪʝʥʮʽʘʣ ʣʽʪʝʨʘʪʫʨʥʦʛʦ 

ʪʝʢʩʪʫ ʟ ʩʫʯʘʩʥʠʤʠ ʮʠʬʨʦʚʠʤʠ ʬʦʨʤʘʤʠ ʡʦʛʦ ʧʦʜʘʯʽ, ʟʦʢʨʝʤʘ ʟʘʩʦʙʘʤʠ 

ʛʝʡʤʽʬʽʢʘʮʽʾ. 

ʋ ʨʘʤʢʘʭ ʚʦʣʦʥʪʝʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 014.09 ʉʝʨʝʜʥʷ 

ʦʩʚʽʪʘ (ɯʥʬʦʨʤʘʪʠʢʘ) ʏʝʨʢʘʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɹʦʛʜʘʥʘ 

ʍʤʝʣʴʥʠʮʴʢʦʛʦ ʩʧʽʣʴʥʦ ʟ ɯʥʞʠʥʽʨʠʥʛʦʚʦʶ ʣʘʙʦʨʘʪʦʨʽʻʶ Noosphere Engineering 

School ʨʝʘʣʽʟʫʚʘʣʠ ʧʨʦʻʢʪ ʟʽ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʛʨʠ ʟʘ ʤʦʪʠʚʘʤʠ ʧʦʚʽʩʪʽ 

ɯ. ʅʝʯʫʷ-ʃʝʚʠʮʴʢʦʛʦ çʂʘʡʜʘʰʝʚʘ ʩʽʤô̫è (ʨʠʩ. 1). ɯʥʽʮʽʘʪʠʚʘ ʤʘʣʘ ʥʘ ʤʝʪʽ 

ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʜʫʢʪʫ, ʱʦ ʧʦʻʜʥʫʻ ʣʽʪʝʨʘʪʫʨʥʠʡ ʟʤʽʩʪ ʟ 

ʮʠʬʨʦʚʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʯʠʪʘʮʴʢʦʾ ʛʨʘʤʦʪʥʦʩʪʽ ʩʝʨʝʜ ʟʜʦʙʫʚʘʯʽʚ 

ʟʘʢʣʘʜʽʚ ʧʨʦʬʝʩʽʡʥʦʾ (ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ) ʦʩʚʽʪʠ ʏʝʨʢʘʩʴʢʦʾ ʦʙʣʘʩʪʽ. 
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ʈʠʩ. 1. ʊʠʪʫʣʴʥʘ ʩʪʦʨʽʥʢʘ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʛʨʠ 

ʈʦʟʨʦʙʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʽʜʭʦʜʫ: ʤʘʡʙʫʪʥʽ 

ʧʝʜʘʛʦʛʠ ʧʦʻʜʥʘʣʠ ʟʥʘʥʥʷ ʟ ʽʥʬʦʨʤʘʪʠʢʠ, ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʧʝʜʘʛʦʛʽʢʠ ʪʘ 

ʣʽʪʝʨʘʪʫʨʦʟʥʘʚʩʪʚʘ. ɻʨʘ ʩʪʚʦʨʝʥʘ ʫ ʬʦʨʤʘʪʽ ʩʶʞʝʪʥʦ-ʨʦʣʴʦʚʦʾ ʟ ʤʦʞʣʠʚʽʩʪʶ 

ʟʘʥʫʨʝʥʥʷ ʫ ʭʫʜʦʞʥʽʡ ʧʨʦʩʪʽʨ ʪʚʦʨʫ ʯʝʨʝʟ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʩʮʝʥʘʨʽʡ ʪʘ ʟʘʚʜʘʥʥʷ 

(ʨʠʩ. 2). 

 

ʈʠʩ. 2. ʆʧʠʩ ʧʝʨʩʦʥʘʞʽʚ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʛʨʠ 

ʉʪʨʫʢʪʫʨʘ ʛʨʠ ʚʢʣʶʯʘʻ: ʩʶʞʝʪʥʽ ʢʚʝʩʪʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʣʶʯʦʚʠʤ 

ʝʧʽʟʦʜʘʤ ʧʦʚʽʩʪʽ; ʽʥʪʝʨʘʢʪʠʚʥʽ ʪʝʩʪʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʝʨʝʚʽʨʢʫ ʨʦʟʫʤʽʥʥʷ ʪʝʢʩʪʫ; 

ʚʽʟʫʘʣʽʟʘʮʽʶ ʧʝʨʩʦʥʘʞʽʚ ʪʘ ʣʦʢʘʮʽʡ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʭʫʜʦʞʥʴʦʛʦ ʦʧʠʩʫ; ʦʟʚʫʯʝʥʥʷ 

ʜʽʘʣʦʛʽʚ, ʱʦ ʧʽʜʩʠʣʶʻ ʝʤʦʮʽʡʥʝ ʩʧʨʠʡʥʷʪʪʷ ʧʦʜʽʡ; ʤʦʪʠʚʘʮʽʡʥʫ ʩʠʩʪʝʤʫ, ʷʢʘ 

ʬʦʨʤʫʻ ʽʥʪʝʨʝʩ ʜʦ ʟʘʚʝʨʰʝʥʥʷ ʛʨʠ ʪʘ ʩʧʨʠʷʻ ʧʦʚʪʦʨʥʦʤʫ ʟʚʝʨʥʝʥʥʶ ʜʦ ʪʝʢʩʪʫ. 

ɻʨʘ ʨʦʟʨʦʙʣʝʥʘ ʚ ʩʝʨʝʜʦʚʠʱʽ Unity ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʠʜʘʢʪʠʯʥʠʭ ʧʨʠʥʮʠʧʽʚ 

ʜʦʩʪʫʧʥʦʩʪʽ, ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ ʪʘ ʤʦʪʠʚʘʮʽʡʥʦʩʪʽ. ɿʘʚʜʷʢʠ ʛʝʡʤʽʬʽʢʦʚʘʥʽʡ ʬʦʨʤʽ 

ʧʦʜʘʯʽ ʤʘʪʝʨʽʘʣʫ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʾ ʛʨʠ ʥʘ ʫʨʦʢʘʭ ʤʘʻ ʩʧʨʠʷʪʠ ʬʦʨʤʫʚʘʥʥʶ 

ʚʤʽʥʥʷ ʟʥʘʭʦʜʠʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʚ ʪʝʢʩʪʽ. 

ʆʢʨʝʤʫ ʫʚʘʛʫ ʩʣʽʜ ʟʚʝʨʥʫʪʠ ʥʘ ʩʦʮʽʘʣʴʥʠʡ ʘʩʧʝʢʪ ʧʨʦʻʢʪʫ: ʩʪʫʜʝʥʪʠ 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ 014.09 ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ɯʥʬʦʨʤʘʪʠʢʘ) ʚʠʩʪʫʧʠʣʠ ʷʢ ʽʥʽʮʽʘʪʦʨʠ 

ʩʪʚʦʨʝʥʥʷ ʚʽʜʢʨʠʪʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʨʝʩʫʨʩʫ., ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʚʽʣʴʥʦ ʚʠʢʦʨʠʩʪʘʥʠʡ 

ʧʝʜʘʛʦʛʘʤʠ ʟʘʢʣʘʜʽʚ ʧʨʦʬʝʩʽʡʥʦʾ (ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ) ʦʩʚʽʪʠ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʧʨʦʻʢʪ ʥʝ ʣʠʰʝ ʟʘʙʝʟʧʝʯʠʚ ʧʨʘʢʪʠʯʥʫ ʨʝʘʣʽʟʘʮʽʶ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ 

ʩʪʫʜʝʥʪʽʚ, ʘ ʡ ʟʨʦʙʠʚ ʚʥʝʩʦʢ ʫ ʨʦʟʚʠʪʦʢ ʮʠʬʨʦʚʦʾ ʛʫʤʘʥʽʪʘʨʥʦʾ ʦʩʚʽʪʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʫ ʟʘʩʚʽʜʯʠʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʛʨʦʚʠʭ ʮʠʬʨʦʚʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʨʦʟʚʠʪʢʫ ʯʠʪʘʮʴʢʦʾ ʛʨʘʤʦʪʥʦʩʪʽ ʩʝʨʝʜ ʟʜʦʙʫʚʘʯʽʚ 

ʟʘʢʣʘʜʽʚ ʧʨʦʬʝʩʽʡʥʦʾ (ʧʨʦʬʝʩʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ) ʦʩʚʽʪʠ ʏʝʨʢʘʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɻʨʘ 

çʂʘʡʜʘʰʝʚʘ ʩʽʤô̫è ʻ ʧʨʠʢʣʘʜʦʤ ʫʩʧʽʰʥʦʾ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʽʥʪʝʛʨʘʮʽʾ, ʷʢʘ 

ʧʦʻʜʥʫʻ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟ ʛʫʤʘʥʽʪʘʨʥʠʤ ʟʤʽʩʪʦʤ, 

ʚʽʜʧʦʚʽʜʘʶʯʠ ʩʫʯʘʩʥʠʤ ʦʩʚʽʪʥʽʤ ʪʨʝʥʜʘʤ. 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 
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ɿʘʣʫʯʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʜʦ ʩʪʚʦʨʝʥʥʷ ʦʩʚʽʪʥʽʭ ʧʨʦʜʫʢʪʽʚ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ 

ʫ ʥʠʭ ʬʘʭʦʚʠʭ, ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʘ ʪʘʢʦʞ ʨʦʟʚʠʚʘʻ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ, ʢʨʝʘʪʠʚʥʽʩʪʴ ʽ ʽʥʽʮʽʘʪʠʚʥʽʩʪʴ. ʋ ʧʝʨʩʧʝʢʪʠʚʽ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ 

ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʧʨʦʻʢʪʫ: ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʛʨʠ, ʾʾ ʘʜʘʧʪʘʮʽʷ ʜʦ ʤʦʙʽʣʴʥʠʭ 

ʧʣʘʪʬʦʨʤ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʝʥʥʷ ʩʝʨʽʾ ʧʦʜʽʙʥʠʭ ʧʨʦʜʫʢʪʽʚ ʟʘ ʽʥʰʠʤʠ ʪʚʦʨʘʤʠ 

ʫʢʨʘʾʥʩʴʢʦʾ ʣʽʪʝʨʘʪʫʨʠ. 
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ʏɸʊɹʆʊ GEMINI ï ʉʋʏɸʉʅʀʁ ʇʆʄɯʏʅʀʂ ɺʏʀʊɽʃʗ 

ʌʽʣʘʪʦʚʘ ɻʘʥʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 
ʢʘʥʜʠʜʘʪ ʬʽʣʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʟʘʩʪʫʧʥʠʢ ʜʠʨʝʢʪʦʨʘ ʟ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʦʾ ʨʦʙʦʪʠ, 

ɯʟʤʘʾʣʴʩʴʢʘ ʛʽʤʥʘʟʽʷ  ̄8 ʟ ʧʦʯʘʪʢʦʚʦʶ ʰʢʦʣʦʶ ɯʟʤʘʾʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ ʆʜʝʩʴʢʦʾ ʦʙʣʘʩʪʽ, 
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ʑʝ ʜʦʥʝʜʘʚʥʘ ʟʜʦʙʫʪʪʷ ʦʩʚʽʪʠ ʙʫʣʦ ʤʦʞʣʠʚʠʤ ʣʠʰʝ ʫ ʢʣʘʩʠʯʥʦʤʫ 

ʨʦʟʫʤʽʥʥʽ, ʩʴʦʛʦʜʥʽ ʞ ʟô̫ ʚʠʣʦʩʷ ʧʦʥʷʪʪʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʇʨʠ ʯʦʤʫ 

ʨʘʥʽʰʝ ʤʠ ʛʦʚʦʨʠʣʠ ʣʠʰʝ ʧʨʦ ʝʣʝʤʝʥʪʠ ʦʥʣʘʡʥ-ʦʩʚʽʪʠ, ʘ ʩʴʦʛʦʜʥʽ, ʚ ʫʤʦʚʘʭ 

ʧʘʥʜʝʤʽʾ COVID-19 ʪʘ ʚʽʡʥʠ, ʜʠʩʪʘʥʮʽʡʥʘ ʩʪʘʣʘ ʯʠ ʥʝ ʦʩʥʦʚʥʦʶ ʬʦʨʤʦʶ 

ʥʘʚʯʘʥʥʷ. ʉʪʘʣʦʩʷ ʮʝ ʟʘʚʜʷʢʠ ʘʢʪʠʚʥʦʤʫ ʨʦʟʚʠʪʢʫ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʛʘʣʫʟʽ. ʑʝ 

ʜʦʥʝʜʘʚʥʘ ʥʝ ʚʩʽ ʧʨʘʮʽʚʥʠʢʠ ʦʩʚʽʪʠ ʙʫʣʠ ʩʭʠʣʴʥʠʤʠ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ, ʩʴʦʛʦʜʥʽ ʮʝ ʚʞʝ ʻ ʙʫʜʝʥʥʦʶ 

ʥʝʦʙʭʽʜʥʽʩʪʶ, ʷʢʘ ʟʤʫʰʫʻ ʪʠʭ, ʭʪʦ ʥʝ ʚʦʣʦʜʽʚ ʢʦʤʧôʁ ʪʝʨʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, 

ʦʚʦʣʦʜʽʚʘʪʠ ʥʠʤʠ. ɼʠʩʪʘʥʮʽʡʥʘ ʬʦʨʤʘ ʩʪʘʣʘ ʪʠʤ ʙʽʬʫʨʢʘʮʽʡʥʠʤ ʤʦʤʝʥʪʦʤ, ʱʦ 

ʩʧʨʠʷʚ ʷʢʦʤʦʛʘ ʰʠʨʰʦʤʫ ʟʘʣʫʯʝʥʥʶ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʦʩʚʽʪʥʶ 

ʛʘʣʫʟ ɹ[2, ʩ. 105 ï 106]. 

ʎʽ ʟʤʽʥʠ ʧʦʟʥʘʯʠʣʠʩʷ ʡ ʥʘ ʟʘʢʦʥʦʜʘʚʯʦʤʫ ʨʽʚʥʽ. ɿʦʢʨʝʤʘ, ʂʘʙʽʥʝʪ 

ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʫ ʛʨʫʜʥʽ 2020 ʨʦʢʫ ʟʘʪʚʝʨʜʠʚ ʂʦʥʮʝʧʮʽʶ ʨʦʟʚʠʪʢʫ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ ʚ ʋʢʨʘʾʥʽ ʜʦ 2030 ʨʦʢʫ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʾ ʦʜʥʠʤ ʽʟ ʧʨʽʦʨʠʪʝʪʥʠʭ 

ʥʘʧʨʷʤʢʽʚ ʾʾ ʨʝʘʣʽʟʘʮʽʾ ʻ çʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʫ ʩʬʝʨʽ 

ʦʩʚʽʪʠ, ʝʢʦʥʦʤʽʢʠ, ʧʫʙʣʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʢʽʙʝʨʙʝʟʧʝʢʠ, ʦʙʦʨʦʥʠ ʪʘ ʽʥʰʠʭ 

ʩʬʝʨʘʭ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʚʛʦʩʪʨʦʢʦʚʦʾ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʋʢʨʘʾʥʠ ʥʘ 

ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʠʥʢʫè [3]. ʋ ʇʨʦʬʝʩʽʡʥʦʤʫ ʩʪʘʥʜʘʨʪʽ ʚʯʠʪʝʣʷ, ʟʘʪʚʝʨʜʞʝʥʦʤʫ ʫ 

2024 ʨʦʮʽ, ʟʜʘʪʥʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ 

ʚʠʟʥʘʯʝʥʦ ʷʢ ʦʜʥʫ ʽʟ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʩʫʯʘʩʥʦʛʦ ʚʯʠʪʝʣʷ. 
ʉʴʦʛʦʜʥʽ ʤʦʣʦʜʴ ʟʨʦʩʪʘʻ ʚ ʝʧʦʭʫ ʽʥʪʝʨʥʝʪʫ ʪʘ ʩʫʯʘʩʥʠʭ ʮʠʬʨʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ɺʦʥʘ ʦʪʨʠʤʫʻ ʽʥʬʦʨʤʘʮʽʶ ʙʝʟʧʝʨʝʨʚʥʦ, ʦʪʦʯʫʻ ʩʝʙʝ ʜʦʜʘʪʢʘʤʠ, ʷʢʽ 
ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʪʫʧʥʽʩʪʴ, ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ ʪʘ ʰʚʠʜʢʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʥʝʦʙʭʽʜʥʦʾ 
ʽʥʬʦʨʤʘʮʽʾ. ʋ ʤʘʡʙʫʪʥʴʦʤʫ ʥʠʥʽʰʥʽʤ ʜʽʪʷʤ ʜʦʚʝʜʝʪʴʩʷ ʞʠʪʠ ʪʘ ʧʨʘʮʶʚʘʪʠ ʚ 
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ʯʘʩ, ʜʝ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʩʪʘʥʝ ʨʝʘʣʴʥʽʩʪʶ, ʘʜʞʝ ʫʞʝ ʩʴʦʛʦʜʥʽ ʤʠ ʩʧʦʩʪʝʨʽʛʘʻʤʦ 
ʟʘ ʥʝʡʤʦʚʽʨʥʦ ʩʪʨʽʤʢʠʤ ʨʦʟʚʠʪʢʦʤ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ. ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ 
ʜʝʤʦʥʩʪʨʫʻ ʚʝʣʠʯʝʟʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ 
ʞʠʪʪʷ ʣʶʜʝʡ, ʨʦʟʢʨʠʚʘʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʦʞʣʠʚʦʩʪʝʡ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ 
ʩʫʩʧʽʣʴʥʦʛʦ ʞʠʪʪʷ, ʥʝ ʦʤʠʥʘʶʯʠ ʡ ʦʩʚʽʪʫ. ʈʽʝhʥʥʷ ʥʘ ʙʘʟʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ 
ʚʞʝ ʜʝʷʢʠʡ ʯʘʩ ʥʘʷʚʥʽ ʚ ʩʬʝʨʽ ʦʩʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʮʝʡ ʧʨʦʮʝʩ ʪʽʣʴʢʠ 
ʧʦʩʠʣʶʚʘʪʠʤʝʪʴʩʷ ʟ ʯʘʩʦʤ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʚʠʱʝʟʘʟʥʘʯʝʥʝ, ʟʘʢʦʥʦʤʽʨʥʦʶ ʪʘ ʟʘʪʨʝʙʫʚʘʥʦʶ, ʥʘ ʥʘʰʫ 
ʜʫʤʢʫ, ʻ ʧʦʷʚʘ ʧʨʦʛʨʘʤʠ ʚʝʣʠʢʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ çʆʩʚʽʪʘ 4.0 : ʫʢʨʘʾʥʩʴʢʠʡ 
ʩʚʽʪʘʥʦʢè, ʷʢʫ ʙʫʣʦ ʧʨʝʟʝʥʪʦʚʘʥʦ 9 ʛʨʫʜʥʷ 2022 ʨʦʢʫ ʪʘ ʷʢʘ ʧʽʜʛʦʪʦʚʣʝʥʘ 
ʢʦʤʘʥʜʦʶ ʄʆʅ ʋʢʨʘʾʥʠ ʥʘ ʦʩʥʦʚʥʠʭ ʟʘʩʘʜʘʭ ʽ ʧʨʠʥʮʠʧʘʭ ʇʣʘʥʫ ʚʽʜʥʦʚʣʝʥʥʷ 
ʋʢʨʘʾʥʠ. ʂʦʥʮʝʧʮʽʷ ʦʩʚʽʪʠ 4.0 ʧʝʨʝʜʙʘʯʘʻ, ʟʦʢʨʝʤʘ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ 
ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʜʦ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʚʽʜʧʦʚʽʜʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ 
ʥʘʣʝʞʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʩʫʧʨʦʚʦʜʫ, ʘ ʦʩʥʦʚʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʱʦ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʫʪʴʩʷ ʚ ʦʩʚʽʪʽ, ʚʠʟʥʘʯʘʻ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʚʽʨʪʫʘʣʴʥʫ 
ʨʝʘʣʴʥʽʩʪʴ, ʽʥʪʝʨʥʝʪ ʨʝʯʝʡ, ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ ʡ ʽʥʰʽ [1, ʩ. 172]. 

ʊʘʢʽ ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʚʥʦʩʷʪʴ ʩʫʪʪʻʚʽ ʟʤʽʥʠ ʫ 
ʩʧʦʩʦʙʠ ʚʠʢʣʘʜʘʥʥʷ ʪʘ ʥʘʚʯʘʥʥʷ, ʚʜʦʩʢʦʥʘʣʶʶʪʴ ʷʢʽʩʪʴ ʦʩʚʽʪʠ, ʩʪʚʦʨʶʶʪʴ ʥʦʚʽ 
ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʫʯʥʽʚ ʪʘ ʧʝʜʘʛʦʛʽʚ, ʨʦʙʣʷʪʴ ʥʘʚʯʘʥʥʷ ʙʽʣʴʰ ʜʦʩʪʫʧʥʠʤ, ʮʽʢʘʚʠʤ 
ʪʘ ʝʬʝʢʪʠʚʥʠʤ. 

ɼʦʩʠʪʴ ʜʽʻʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʷʢʠʡ ʜʦʧʦʤʘʛʘʻ ʚʯʠʪʝʣʝʚʽ ʙʫʪʠ ʙʽʣʴʰ 
ʝʬʝʢʪʠʚʥʠʤ ʪʘ ʧʨʦʜʫʢʪʠʚʥʠʤ, ʻ ʯʘʪʙʦʪ ʟʽ ʰʪʫʯʥʠʤ ʽʥʪʝʣʝʢʪʦʤ. ɼʦʥʝʜʘʚʥʘ 
ʙʝʟʟʤʽʥʥʠʤ ʬʣʘʛʤʘʥʦʤ ʩʝʨʝʜ ʪʘʢʠʭ ʯʘʪʙʦʪʽʚ ʚʚʘʞʘʚʩʷ ChatGPT, ʧʨʦʪʝ 
ʥʘʧʨʠʢʽʥʮʽ 2023 ʨʦʢʫ ʫ ʥʴʦʛʦ ʟô̫ ʚʠʚʩʷ ʩʝʨʡʦʟʥʠʡ ʢʦʥʢʫʨʝʥʪ ï Google Gemini. 
ʎʝʡ ʧʦʪʫʞʥʠʡ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʐɯ-ʩʝʨʚʽʩ ʽʟ ʧʦʪʝʥʮʽʘʣʦʤ ʥʦʚʦʛʦ ʣʽʜʝʨʘ 
ʛʘʣʫʟʽ ʜʝʤʦʥʩʪʨʫʻ ʚʠʩʦʢʫ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ 
ʟʘʚʜʘʥʴ, ʽ ʚ ʦʩʚʽʪʽ ʟʦʢʨʝʤʘ. 

Gemini ï ʮʝ ʙʝʟʢʦʰʪʦʚʥʠʡ ʩʝʨʚʽʩ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ 
ʢʦʤʧʘʥʽʻʶ Google ʷʢ ʘʥʘʣʦʛ ChatGPT. ʆʜʥʘʢ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ChatGPT, Gemini 
ʤʽʩʪʠʪʴ ʜʝʱʦ ʨʦʟʰʠʨʝʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʥʝʟʘʤʽʥʥʠʤʠ 
ʧʦʤʽʯʥʠʢʦʤ ʫ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʚʯʠʪʝʣʷ. ʇʦʪʝʥʮʽʘʣ ʮʴʦʛʦ ʯʘʪʙʦʪʘ ʜʦʩʠʪʴ 
ʚʝʣʠʢʠʡ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʩʪʚʦʨʝʥʥʷ ʟʚʠʯʘʡʥʦʛʦ ʪʝʢʩʪʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ 
ʟʘʚʝʨʰʫʶʯʠ ʛʝʥʝʨʘʮʽʻʶ ʟʦʙʨʘʞʝʥʴ. ʇʨʠ ʯʦʤʫ ʮʝ ʦʜʠʥ ʽʟ ʥʝʙʘʛʘʪʴʦʭ ʯʘʪʙʦʪʽʚ, 
ʷʢʠʡ ʧʽʜʪʨʠʤʫʻ ʟʘʧʠʪʠ ʪʘ ʛʝʥʝʨʘʮʽʶ ʚʽʜʧʦʚʽʜʝʡ ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ. ʊʘʢʠʤ 
ʯʠʥʦʤ, ʚʯʠʪʝʣʴ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡʦʛʦ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʙʘʛʘʪʴʦʭ ʟʘʚʜʘʥʴ ʽ ʚ 
ʨʽʟʥʠʭ ʘʩʧʝʢʪʘʭ ʩʚʦʻʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʇʦ-ʧʝʨʰʝ, Gemini ʻ ʩʝʨʚʽʩʦʤ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʷʢʠʡ 
ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʨʦʙʦʪʠ ʽʟ ʪʝʢʩʪʘʤʠ, ʪʦʙʪʦ ʚʽʥ ʤʦʞʝ ʰʚʠʜʢʦ ʪʘ ʷʢʽʩʥʦ ʥʘʜʘʚʘʪʠ 
ʚʽʜʧʦʚʽʜʴ ʚʯʠʪʝʣʶ ʥʘ ʙʫʜʴ-ʷʢʠʡ ʟʘʧʠʪ: ʯʠ ʪʦ ʩʪʚʦʨʶʚʘʪʠ ʜʝʪʘʣʴʥʠʡ ʧʣʘʥ ʫʨʦʢʫ ʟ 
ʜʝʪʘʣʴʥʠʤ ʚʠʟʥʘʯʝʥʥʷʤ ʩʪʨʫʢʪʫʨʠ, ʟʤʽʩʪʫ, ʤʝʪʦʜʽʚ ʪʘ ʬʦʨʤ ʨʦʙʦʪʠ, ʯʠ 
ʨʦʟʨʦʙʣʷʪʠ ʪʝʢʩʪʦʚʝ ʟʘʚʜʘʥʥʷ ʜʣʷ ʫʯʥʽʚ (ʥʘʧʨʠʢʣʘʜ, ʚʧʨʘʚʠ, ʪʝʢʩʪʠ, ʟʘʜʘʯʽ, 
ʟʘʚʜʘʥʥʷ ʪʦʱʦ), ʯʠ ʦʧʠʩʫʚʘʪʠ ʫʤʦʚʫ ʩʪʚʦʨʝʥʦʾ ʧʨʦʙʣʝʤʥʦʾ ʩʠʪʫʘʮʽʾ é ʇʨʦʪʝ ʚ 
ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʚʯʠʪʝʣʶ ʧʦʪʨʽʙʥʦ ʧʘʤô̫ ʪʘʪʠ, ʱʦ ʜʣʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʾ ʦʙʨʦʙʢʠ 
ʪʘ ʛʝʥʝʨʘʮʽʾ ʪʝʢʩʪʦʚʦʛʦ ʢʦʥʪʝʥʪʫ ʚʘʞʣʠʚʦʶ ʻ ʧʨʘʚʠʣʴʥʘ ʧʦʙʫʜʦʚʘ ʧʨʦʤʧʪʫ 
(ʟʘʧʠʪʫ) ʜʦ ʯʘʪʙʦʪʘ. ʇʝʨʰ ʟʘ ʚʩʝ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʚʽʜ ʯʠʡʦʛʦ ʽʤʝʥʽ (ʟʘ ʬʘʭʦʤ) 
ʤʘʻ ʚʽʜʧʦʚʽʜʘʪʠ ʩʝʨʚʽʩ; ʧʦʪʽʤ ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʟʘʚʜʘʥʥʷ, ʷʢʝ ʧʦʚʠʥʝʥ 
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ʚʠʢʦʥʘʪʠ ʩʝʨʚʽʩ, ʘ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʙʽʣʴʰ ʪʦʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʚʘʞʣʠʚʦ ʜʦʜʘʪʠ 
ʢʦʥʪʝʢʩʪ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʛʦ ʙʫʜʝ ʩʬʦʨʤʦʚʘʥʦ ʚʽʜʧʦʚʽʜʴ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ 
ʚʯʠʪʝʣʴ ʚʚʝʜʝ ʪʘʢʠʡ ʧʨʦʤʪ çʊʠ ï ʚʯʠʪʝʣʴ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ ʫ 8 ʢʣʘʩʽ. ʈʦʟʨʦʙʠ 
ʧʣʘʥ-ʢʦʥʩʧʝʢʪ ʫʨʦʢʫ ʚ 8 ʢʣʘʩʽ ʟ ʪʝʤʠ çɻʦʣʦʚʥʽ ʯʣʝʥʠ ʨʝʯʝʥʥʷè. ɺʨʘʭʫʡ, ʱʦ ʫʯʥʽ 
ʚʠʚʯʘʣʠ ʮʶ ʪʝʤʫ ʫ ʧʦʯʘʪʢʦʚʽʡ ʰʢʦʣʽ ʪʘ 5 ʢʣʘʩʽ, ʘ ʪʘʢʦʞ ʪʝ, ʱʦ ʩʝʨʝʜ ʫʯʥʽʚ ʻ 
ʫʯʝʥʴ ʟ ʆʆʇ. ɿʨʦʙʠ ʘʢʮʝʥʪ ʥʘ ʜʽʷʣʴʥʽʩʥʦʤʫ ʪʘ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʤʫ ʧʽʜʭʦʜʘʭè, 
ʚʽʜʧʦʚʽʜʴ Gemini ʙʫʜʝ ʜʦʩʠʪʴ ʢʦʥʢʨʝʪʥʦʶ, ʜʝʪʘʣʴʥʦʶ ʪʘ ʪʘʢʦʶ, ʱʦ 
ʟʘʜʦʚʦʣʴʥʠʪʴ ʚʯʠʪʝʣʷ ʚʽʜʨʘʟʫ.  

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ Gemini ʻ ʯʘʪʙʦʪʦʤ, ʪʦʙʪʦ ʧʝʨʝʜʙʘʯʘʻ ʩʧʽʣʢʫʚʘʥʥʷ ʟ 
ʚʯʠʪʝʣʝʤ: ʟʘ ʧʦʪʨʝʙʠ ʤʦʞʥʘ ʛʝʥʝʨʫʚʘʪʠ ʚʽʜʧʦʚʽʜʴ ʱʝ ʨʘʟ, ʚʠʙʠʨʘʪʠ ʩʝʨʝʜ ʥʠʭ 
ʢʨʘʱʫ, ʟʘʤʽʥʶʚʘʪʠ ʧʝʚʥʝ ʟʘʚʜʘʥʥʷ, ʷʢʱʦ ʚʦʥʦ ʟʛʝʥʝʨʦʚʘʥʝ ʥʝʚʜʘʣʦ, ʧʨʦʙʫʚʘʪʠ 
ʛʝʥʝʨʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʥʘ ʙʽʣʴʰ ʚʫʟʴʢʫ ʪʝʤʘʪʠʢʫ ʘʙʦ ʥʘ ʪʝʤʠ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ 
ʽʥʪʝʨʝʩʽʚ ʽ ʧʦʪʨʝʙ ʫʯʥʽʚ, ʘ ʪʘʢʦʞ ʜʘʚʘʪʠ ʯʘʪʙʦʪʫ ʟʘʚʜʘʥʥʷ ʨʦʟʰʠʨʠʪʠ 
ʽʥʬʦʨʤʘʮʽʶ ʟ ʙʫʜʴ-ʷʢʦʾ ʧʦʟʠʮʽʾ ʫ ʡʦʛʦ ʚʽʜʧʦʚʽʜʽ. ʊʘʢʠʤ ʯʠʥʦʤ ʫ ʭʦʜʽ ʩʧʽʣʢʫʚʘʥʥʷ 
ʟ ʩʝʨʚʽʩʦʤ ʚʯʠʪʝʣʴ ʦʙʦʚô̫ ʟʢʦʚʦ ʦʪʨʠʤʘʻ ʪʫ ʚʽʜʧʦʚʽʜʴ, ʷʢʫ ʚʽʥ ʙʘʞʘʻ.  

ɼʝʪʘʣʴʥʠʡ ʦʧʠʩ ʫ ʧʨʦʤʪʽ ʜʦ Gemini ʫʩʽʭ ʚʘʞʣʠʚʠʭ ʜʝʪʘʣʝʡ ʜʦ ʟʘʚʜʘʥʥʷ 
(ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʚʽʢʫ, ʨʽʚʥʷ ʟʥʘʥʴ ʫʯʥʽʚ, ʟʘʢʽʥʯʫʶʯʠ ʾʭʥʽʤʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ 
ʧʦʪʨʝʙʘʤʠ ʪʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ) ʜʦʧʦʤʘʛʘʻ ʚʯʠʪʝʣʶ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ 
ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʶ ʪʘ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʥʘʚʯʘʥʥʷ, ʥʝ ʜʦʢʣʘʜʘʶʯʠ ʧʨʠ ʮʴʦʤʫ 
ʚʝʣʠʢʠʭ ʟʫʩʠʣʴ. ʏʘʪʙʦʪ ï ʜʫʞʝ ʷʢʽʩʥʠʡ ʧʦʤʽʯʥʠʢ ʫ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʤʫ ʥʘʚʯʘʥʥʽ. 
ɺʽʥ ʟ ʣʝʛʢʽʩʪʶ ʩʪʚʦʨʶʻ ʦʜʥʦʪʠʧʥʽ ʟʘʚʜʘʥʥʷ, ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʟʘ ʧʝʚʥʠʤʠ 
ʦʟʥʘʢʘʤʠ (ʥʘʧʨʠʢʣʘʜ, ʨʽʚʥʝʤ ʟʥʘʥʴ). ʆʩʦʙʣʠʚʦ ʢʦʨʠʩʥʦʶ ʮʷ ʬʫʥʢʮʽʷ ʻ ʧʨʠ 
ʩʢʣʘʜʘʥʥʽ ʟʘʚʜʘʥʴ ʜʦ ʧʝʨʝʚʽʨʦʯʥʠʭ ʨʦʙʽʪ, ʢʦʣʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʯʥʦ 
ʟʛʝʥʝʨʦʚʘʥʠʭ ʟʘʚʜʘʥʴ ʜʦʧʦʤʘʛʘʻ ʫʥʠʢʥʫʪʠ ʦʜʥʦʪʠʧʥʠʭ ʪʝʩʪʦʚʠʭ ʚʘʨʽʘʥʪʽʚ ʽ 
ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʝʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʧʨʦʪʠ ʩʧʠʩʫʚʘʥʥʷ ʚ ʦʜʥʦʢʣʘʩʥʠʢʽʚ. 

ʂʨʽʤ ʟʘʟʥʘʯʝʥʦʛʦ, Gemini ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʷʢ ʛʝʥʝʨʘʪʦʨ ʽʜʝʡ ʜʣʷ 
ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʧʨʝʟʝʥʪʘʮʽʡ, ʜʦʧʦʚʽʜʝʡ ʥʘ ʨʽʟʥʠʭ ʤʝʪʦʜʠʯʥʠʭ 
ʟʘʭʦʜʘʭ, ʤʘʪʝʨʽʘʣʽʚ ʜʦ ʨʽʟʥʠʭ ʢʦʥʢʫʨʩʽʚ, ʢʚʝʩʪʽʚ, ʧʦʟʘʢʣʘʩʥʠʭ ʟʘʭʦʜʽʚ ʪʦʱʦ. 
ʏʘʪʙʦʪ ʟʘʧʨʦʧʦʥʫʻ ʪʝʤʠ ʘʙʦ ʽʜʝʾ ʧʨʦʻʢʪʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʽʥʪʝʨʝʩʘʤ ʪʘ 
ʙʘʞʘʥʥʷʤ ʚʯʠʪʝʣʷ ʯʠ ʫʯʥʽʚ, ʟʨʦʙʠʪʴ ʜʝʪʘʣʴʥʝ ʧʦʷʩʥʝʥʥʷ ʢʦʞʥʦʾ ʨʦʙʦʪʠ. ɿʘ 
ʧʦʪʨʝʙʠ ʜʦʧʦʤʦʞʝ ʽʟ ʥʘʦʯʥʽʩʪʶ, ʘʜʞʝ ʤʦʞʝ ʛʝʥʝʨʫʚʘʪʠ ʟʦʙʨʘʞʝʥʥʷ ʟʘ 
ʩʣʦʚʝʩʥʠʤ ʦʧʠʩʦʤ ʚʯʠʪʝʣʷ. 

ʎʽʢʘʚʦʶ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʻ ʤʦʞʣʠʚʽʩʪʴ ʩʧʽʣʢʫʚʘʥʥʷ ʽʟ Gemini ʫ ʨʦʣʽ ʙʫʜʴ-
ʷʢʦʛʦ ʩʧʽʚʨʦʟʤʦʚʥʠʢʘ. ɺʯʠʪʝʣʴ ʤʦʞʝ ʫ ʧʨʦʤʪʽ ʧʨʦʧʠʩʘʪʠ, ʱʦʙ ʯʘʪʙʦʪ ʥʘʜʘʚʘʚ 
ʡʦʤʫ ʚʽʜʧʦʚʽʜʽ ʚʽʜ ʽʤʝʥʽ ʽʩʪʦʨʠʯʥʦʾ ʦʩʦʙʠ, ʣʽʪʝʨʘʪʫʨʥʦʛʦ ʧʝʨʩʦʥʘʞʘ, 
ʧʨʝʜʩʪʘʚʥʠʢʘ ʷʢʦʾʩʴ ʧʨʦʬʝʩʽʾ ʪʦʱʦ. ʎʝ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʥʘ ʫʨʦʢʘʭ, ʢʦʣʠ ʫʯʥʽ 
ʩʘʤʽ ʚʝʜʫʪʴ ʪʘʢʠʡ ʜʽʘʣʦʛ ʽʟ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤ ʩʧʽʚʨʦʟʤʦʚʥʠʢʦʤ, ʘʙʦ ʧʨʠ 
ʧʨʦʚʝʜʝʥʥʽ ʩʘʤʦʦʮʽʥʶʚʘʥʥʷ ʫʯʥʝʤ ʩʚʦʻʾ ʚʽʜʧʦʚʽʜʽ ʯʠ ʨʦʙʦʪʠ. ʆʪʨʠʤʘʥʥʷ ʪʘʢʦʛʦ 
ʤʠʪʪʻʚʦʛʦ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ ʥʘ ʥʘʧʠʩʘʥʫ ʚʣʘʩʥʦʨʫʯ ʨʦʙʦʪʫ ʯʠ 
ʥʘʜʘʥʫ ʚʽʜʧʦʚʽʜʴ ʜʦʧʦʤʘʛʘʻ ʫʯʥʝʚʽ ʟʨʦʟʫʤʽʪʠ ʩʚʦʾ ʧʦʤʠʣʢʠ ʪʘ ʧʨʠʡʥʷʪʠ ʪʘʢʫ 
ʦʮʽʥʢʫ, ʘʜʞʝ ʜʫʞʝ ʯʘʩʪʦ ʫʯʥʽ ʥʝ ʜʦʚʽʨʷʶʪʴ ʦʮʽʥʶʚʘʥʥʶ ʚʯʠʪʝʣʷ, ʚʚʘʞʘʶʪʴ ʡʦʛʦ 
ʥʝʦʙô̒ ʢʪʠʚʥʠʤ ʯʠ ʫʧʝʨʝʜʞʝʥʠʤ ʽ ʥʝ ʩʧʨʠʡʤʘʶʪʴ ʚʩʝʨʡʦʟ ʧʦʨʘʜʠ ʚʯʠʪʝʣʷ. ɸ 
ʜʽʘʣʦʛ ʫʯʥʷ ʽʟ ʽʩʪʦʨʠʯʥʦʶ ʧʦʩʪʘʪʪʶ ʯʠ ʣʽʪʝʨʘʪʫʨʥʠʤ ʧʝʨʩʦʥʘʞʝʤ ʜʦʧʦʤʘʛʘʻ 
ʛʣʠʙʰʝ ʾʭ ʟʨʦʟʫʤʽʪʠ, ʧʦ-ʥʦʚʦʤʫ ʩʧʨʠʡʥʷʪʠ ʪʘ, ʙʝʟʫʤʦʚʥʦ, ʢʨʘʱʝ ʟʘʧʘʤô̫ ʪʘʪʠ. 
ʂʨʽʤ ʮʴʦʛʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ ʤʦʞʣʠʚʦʩʪʽ ʯʘʪ-ʙʦʪʘ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʚʯʠʪʝʣʶ 
ʥʘʚʯʠʪʠ ʫʯʥʽʚ ʨʦʟʨʦʙʣʷʪʠ ʢʨʠʪʝʨʽʾ ʦʮʽʥʶʚʘʥʥʷ ʩʚʦʻʾ ʚʽʜʧʦʚʽʜʽ ʯʠ ʨʦʙʦʪʠ, 
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ʧʘʨʘʤʝʪʨʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʩʦʙʠ ʯʠ ʧʝʨʩʦʥʘʞʘ, ʱʦ, ʙʝʟʫʤʦʚʥʦ, ʥʝ ʣʠʰʝ 
ʨʦʟʚʠʚʘʪʠʤʝ ʢʨʠʪʠʯʥʝ ʪʘ ʣʦʛʽʯʥʝ ʤʠʩʣʝʥʥʷ, ʘ ʡ ʧʦʩʠʣʶʚʘʪʠʤʝ ʧʦʯʫʪʪʷ 
ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʫʯʥʷ ʟʘ ʨʝʟʫʣʴʪʘʪʠ ʩʚʦʛʦ ʥʘʚʯʘʥʥʷ. ʇʨʠʢʣʘʜ ʟʘʩʪʦʩʫʚʘʥʥʷ 
Gemini ʧʽʜ ʯʘʩ ʩʘʤʦʦʮʽʥʶʚʘʥʥʷ ʫʯʥʽʚ ʧʦʜʘʥʦ ʫ [4]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʯʘʪʙʦʪ Gemini ʻ ʜʦʩʠʪʴ ʜʽʻʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʷʢʠʡ 
ʜʦʧʦʤʘʛʘʻ ʚʯʠʪʝʣʝʚʽ ʚ ʡʦʛʦ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ɺʽʥ ʟʜʘʪʝʥ ʚʠʢʦʥʘʪʠ 
ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʟʘʚʜʘʥʴ: ʟ ʣʝʛʢʽʩʪʶ ʩʪʚʦʨʶʻ ʪʝʢʩʪʦʚʽ ʤʘʪʝʨʽʘʣʠ, ʛʝʥʝʨʫʻ 
ʟʦʙʨʘʞʝʥʥʷ, ʚʠʩʪʫʧʘʻ ʩʧʽʚʨʦʟʤʦʚʥʠʢʦʤ, ʜʦʧʦʤʘʛʘʻ ʫʨʽʟʥʦʤʘʥʽʪʥʠʪʠ ʦʩʚʽʪʥʽʡ 
ʧʨʦʮʝʩ, ʟʨʦʙʠʪʠ ʡʦʛʦ ʮʽʢʘʚʠʤ ʪʘ ʝʬʝʢʪʠʚʥʠʤ. ʂʨʽʤ ʮʴʦʛʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ Gemini 
ʜʦʧʦʤʘʛʘʻ ʚʯʠʪʝʣʶ ʟʨʦʙʠʪʠ ʥʘʚʯʘʥʥʷ ʙʽʣʴʰ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʤ, ʚʨʘʭʫʚʘʪʠ 
ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʧʦʪʨʝʙʠ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʫʯʥʽʚ, ʘ ʪʘʢʦʞ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ 
ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʫʯʥʽʚ. 
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ʄʝʪʦʜʦʣʦʛʽʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ ʚ ʟʘʢʣʘʜʘʭ 
ʦʩʚʽʪʠ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʝʚʥʠʭ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʟʘʩʘʜʘʭ ʟ ʦʙʦʚô̫ ʟʢʦʚʠʤ 
ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʤ ʧʽʜʭʦʜʦʤ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʽʟʤʦʤ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʚ ʘʢʪʠʚʥʦʤʫ 
ʟʘʣʫʯʝʥʥʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʜʦ ʥʘʙʫʪʪʷ ʟʥʘʥʴ ʯʝʨʝʟ ʧʨʘʢʪʠʯʥʫ ʜʽʷʣʴʥʽʩʪʴ [1; 3]. 
ʊʘʢ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʽʟʥʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʪʝʛʨʘʮʽʷ ʮʠʬʨʦʚʠʭ 
ʽʥʩʪʨʫʤʝʥʪʽʚ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʥʘ ʩʠʩʪʝʤʥʦʤʫ ʨʽʚʥʽ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ 
ʪʝʭʥʦʣʦʛʽʡ ʚ ʥʘʚʯʘʥʥʽ ʜʦʧʦʤʘʛʘʻ ʚʨʘʭʫʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʧʦʪʨʝʙʠ, ʟʘʮʽʢʘʚʣʝʥʥʷ 
ʪʘ ʩʪʠʣʽ ʥʘʚʯʘʥʥʷ ʫʩʽʭ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ [2]. 

ʄʦʞʥʘ ʫʤʦʚʥʦ ʨʦʟʜʽʣʠʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʪʘʢʽ 
ʝʪʘʧʠ: 
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ɸʥʘʣʽʪʠʯʥʠʡ ʝʪʘʧ, ʱʦ ʧʦʣʷʛʘʻ ʚ ʘʥʘʣʽʟʽ: ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ, ʜʠʩʮʠʧʣʽʥ ʪʘ 
ʧʝʜʘʛʦʛʽʯʥʠʭ ʮʽʣʝʡ; ʦʮʽʥʮʽ ʮʠʬʨʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚʠʢʣʘʜʘʯʽʚ ʪʘ ʟʜʦʙʫʚʘʯʽʚ 
ʦʩʚʽʪʠ; ʚʠʟʥʘʯʝʥʥʽ ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ. 

ʇʨʦʻʢʪʫʚʘʣʴʥʠʡ ʝʪʘʧ, ʱʦ ʧʦʣʷʛʘʻ ʫ ʜʦʙʦʨʽ ʧʝʜʘʛʦʛʽʯʥʦʾ ʤʦʜʝʣʽ 
(ʥʘʧʨʠʢʣʘʜ, ʧʝʨʝʚʝʨʥʫʪʠʡ ʢʣʘʩ, ʟʤʽʰʘʥʝ ʥʘʚʯʘʥʥʷ); ʜʦʙʦʨʽ ʪʠʧʫ ʽʥʥʦʚʘʮʽʡʥʦʾ 
ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ; ʨʦʟʨʦʙʣʝʥʥʽ ʩʮʝʥʘʨʽʾʚ 
ʥʘʚʯʘʣʴʥʠʭ ʟʘʥʷʪʴ ʽ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ. 

ʈʝʘʣʽʟʘʮʽʡʥʠʡ ʝʪʘʧ, ʱʦ ʧʦʣʷʛʘʻ ʫ ʚʧʨʦʚʘʜʞʝʥʥʽ ʦʙʨʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚ 
ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ; ʧʨʦʚʝʜʝʥʥʽ ʪʨʝʥʽʥʛʽʚ ʜʣʷ ʚʠʢʣʘʜʘʯʽʚ; ʪʝʭʥʽʯʥʽʡ ʧʽʜʪʨʠʤʮʽ ʡ 
ʩʫʧʨʦʚʦʜʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. 

ʆʮʽʥʶʚʘʣʴʥʦ-ʢʦʨʝʢʮʽʡʥʠʡ ʝʪʘʧ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʤʦʥʽʪʦʨʠʥʛ ʝʬʝʢʪʠʚʥʦʩʪʽ 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ; ʘʥʘʣʽʟ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ; ʢʦʨʝʢʮʽʶ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 
ʥʘʚʯʘʣʴʥʠʭ ʨʽʰʝʥʴ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ 
ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʥʘʚʯʘʥʥʷ. ɼʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʦʥʣʘʡʥ-ʢʫʨʩʽʚ, ʥʘʜʘʥʥʷ 
ʟʘʚʜʘʥʴ ʯʠ ʦʮʽʥʶʚʘʥʥʷ ʥʘʡʢʨʘʱʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 
ʥʘʚʯʘʥʥʷʤ (LMS) ʪʘʢʽ, ʷʢ: Moodle, Google Classroom ʯʠ Microsoft Teams. ɼʣʷ 
ʟʘʣʫʯʝʥʥʷ ʚʩʽʻʾ ʘʫʜʠʪʦʨʽʾ ʜʦ ʟʤʘʛʘʥʴ ʯʠ ʪʝʩʪʽʚ ï Kahoot!, Quizizz, Classcraft, 
Gimkit. ɼʣʷ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʥʘʜ ʧʨʦʻʢʪʘʤʠ ʯʠ ʩʪʚʦʨʝʥʥʷ ʤʝʥʪʘʣʴʥʠʭ ʢʘʨʪ 
ʟʥʘʯʥʫ ʢʦʨʠʩʪʴ ʥʘʜʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʚʽʩʽʚ ʜʣʷ ʢʦʣʘʙʦʨʘʮʽʾ (Miro, Padlet, 
Jamboard, Trello). ɼʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʟʥʘʥʴ ʚʘʨʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ MindMeister, 
XMind, Lucidchart, Mindomo. ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʧʦʪʨʽʙʥʦ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʽʨʪʫʘʣʴʥʽ ʣʘʙʦʨʘʪʦʨʽʾ ʪʘ STEM/STEAM ʩʝʨʝʜʦʚʠʱʘ 
(Tinkercad, Arduino IDE, GeoGebra, Scratch, Labster). ɺʦʜʥʦʯʘʩ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ, 
ʪʘ ʽʥʰʠʭ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʷ 1 
ʇʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʽʡ 

ʧʨʦʮʝʩ 
ɯʥʥʦʚʘʮʽʡʥʽ 
ʪʝʭʥʦʣʦʛʽʾ 

ʇʝʨʝʚʘʛʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʅʝʜʦʣʽʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ɸʜʘʧʪʠʚʥʝ ʪʘ 
ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʝ 
ʥʘʚʯʘʥʥʷ 

ʘʥʘʣʽʟ ʦʩʚʽʪʥʽʭ ʜʘʥʠʭ ʜʣʷ 
ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ; 
ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʷ ʪʨʘʻʢʪʦʨʽʡ 
ʥʘʚʯʘʥʥʷ; 
ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʢʦʛʦ ʟʚʦʨʦʪʥʦʛʦ 
ʟʚô̫ ʟʢʫ; 
ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʰʣʷʭʦʤ 
ʘʜʘʧʪʘʮʽʾ ʪʝʤʧʫ ʡ ʨʽʚʥʷ. 

ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʮʠʬʨʦʚʦʾ 
ʧʣʘʪʬʦʨʤʠ ʽ ʪʝʭʥʽʯʥʦʾ 
ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ; 
ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʬʨʘʛʤʝʥʪʘʨʥʽʩʪʴ 
ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʙʝʟ ʩʠʩʪʝʤʥʦʛʦ 
ʧʽʜʭʦʜʫ; 
ʧʠʪʘʥʥʷ ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʠʭ 
ʜʘʥʠʭ. 

AR/VR 
ʪʝʭʥʦʣʦʛʽʾ 

ʙʝʟʧʝʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ 
ʨʠʟʠʢʦʚʘʥʠʭ ʩʠʪʫʘʮʽʡ; 
ʚʽʟʫʘʣʽʟʘʮʽʷ ʘʙʩʪʨʘʢʪʥʠʭ ʘʙʦ 
ʩʢʣʘʜʥʠʭ ʧʦʥʷʪʴ; 
ʽʤʝʨʩʠʚʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʱʦ 
ʧʽʜʚʠʱʫʻ ʟʘʣʫʯʝʥʥʷ; 
ʤʦʞʣʠʚʽʩʪʴ ʚʠʚʯʘʪʠ ʦʙô̒ ʢʪʠ ʙʝʟ 
ʬʽʟʠʯʥʦʛʦ ʜʦʩʪʫʧʫ. 

ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ (vr-
ʛʘʨʥʽʪʫʨʠ, ʩʧʝʮʽʘʣʴʥʽ ʧʣʘʪʬʦʨʤʠ); 
ʦʙʤʝʞʝʥʘ ʢʽʣʴʢʽʩʪʴ ʷʢʽʩʥʦʛʦ 
ʦʩʚʽʪʥʴʦʛʦ ʢʦʥʪʝʥʪʫ ʫʢʨʘʾʥʩʴʢʦʶ 
ʤʦʚʦʶ; 
ʪʝʭʥʽʯʥʘ ʩʢʣʘʜʥʽʩʪʴ ʥʘʣʘʰʪʫʚʘʥʥʷ 
ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

STEM/STEAM-
ʦʩʚʽʪʘ 

ʤʦʪʠʚʘʮʽʷ ʯʝʨʝʟ ʧʨʦʻʢʪʥʫ 
ʜʽʷʣʴʥʽʩʪʴ; 
ʧʨʘʢʪʠʯʥʘ ʦʨʽʻʥʪʦʚʘʥʽʩʪʴ ʟʥʘʥʴ; 

ʚʠʩʦʢʽ ʚʠʤʦʛʠ ʜʦ ʨʽʚʥʷ ʧʽʜʛʦʪʦʚʢʠ 
ʚʠʢʣʘʜʘʯʘ; 
ʥʝ ʟʘʚʞʜʠ ʣʝʛʢʦ ʽʥʪʝʛʨʫʻʪʴʩʷ ʚ 
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ʨʦʟʚʠʪʦʢ ʢʨʠʪʠʯʥʦʛʦ, ʽʥʞʝʥʝʨʥʦʛʦ 
ʤʠʩʣʝʥʥʷ ʪʘ ʢʨʝʘʪʠʚʥʦʩʪʽ; 
ʬʦʨʤʫʚʘʥʥʷ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ 
ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. 

ʪʠʧʦʚʽ ʥʘʚʯʘʣʴʥʽ ʧʣʘʥʠ; 
ʧʦʪʨʝʙʘ ʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʤʫ 
ʦʙʣʘʜʥʘʥʥʽ (ʨʦʙʦʪʦʪʝʭʥʽʢʘ, 3D-
ʧʨʠʥʪʝʨʠ). 

 

ʂʦʞʝʥ ʽʟ ʨʦʟʛʣʷʥʫʪʠʭ ʥʘʧʨʷʤʽʚ ʟʥʘʭʦʜʠʪʴ ʥʘʡʙʽʣʴʰʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ 
ʧʦʻʜʥʘʥʥʽ ʟ ʽʥʰʠʤʠ ï ʥʘʧʨʠʢʣʘʜ, ʚʠʢʦʨʠʩʪʘʥʥʷ AR-ʪʝʭʥʦʣʦʛʽʡ ʫ STEM-
ʧʨʦʻʢʪʘʭ ʽʟ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʤ ʩʫʧʨʦʚʦʜʦʤ. ɹʘʣʘʥʩ ʤʽʞ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʽʥʥʦʚʘʮʽʡ 
ʪʘ ʧʝʜʘʛʦʛʽʯʥʦʶ ʜʦʮʽʣʴʥʽʩʪʶ ʻ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʫʩʧʽʰʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ. 
ɼʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʦʮʽʥʢʫ ʛʦʪʦʚʥʦʩʪʽ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ (ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʢʘʜʨʠ, 
ʤʝʪʦʜʠʯʥʘ ʙʘʟʘ) ʧʝʨʝʜ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʊʘ ʡ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʽʡ 
ʧʨʦʮʝʩ ʜʦʮʽʣʴʥʦ ʧʦʻʜʥʫʚʘʪʠ ʢʽʣʴʢʘ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʟʚʘʞʘʶʯʠ ʥʘ ʤʝʪʫ ʥʘʚʯʘʥʥʷ, 
ʪʝʭʥʽʯʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʟʘʢʣʘʜʫ ʦʩʚʽʪʠ ʪʘ ʛʦʪʦʚʥʽʩʪʴ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ 
ʧʨʦʮʝʩʫ ʜʦ ʽʥʥʦʚʘʮʽʡ. 
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ɿɸʉʊʆʉʋɺɸʅʅʗ ɯʅʊɽʈɸʂʊʀɺʅʀʍ ʄɽʊʆɼɯɺ ʅɸ ʋʈʆʂɸʍ ɸʃɻɽɹʈʀ 
ɺ ɹɸɿʆɺɯʁ ʐʂʆʃɯ 

ʍʦʭʣʦʚʘ ʃʘʨʠʩʘ ɻʨʠʛʦʨʽʚʥʘ 
ʢʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 
ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 
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ʍʦʤʘ ʅʘʜʽʷ ɻʨʠʛʦʨʽʚʥʘ 
ʢʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʝʢʦʥʦʤʽʯʥʦʾ ʢʽʙʝʨʥʝʪʠʢʠ ʪʘ 

ʽʥʬʦʨʤʘʪʠʢʠ, 
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ɺ ʝʧʦʭʫ ʩʪʨʽʤʢʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ, ʟʥʘʥʥʷ ʪʘ ʚʤʽʥʥʷ ʚ ʛʘʣʫʟʽ ʘʣʛʝʙʨʠ 
ʩʪʘʶʪʴ ʢʣʶʯʦʚʠʤʠ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʫʩʧʽʭʫ ʷʢ ʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ, ʪʘʢ ʽ ʚ 
ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ʐʢʽʣʴʥʠʡ ʢʫʨʩ ʘʣʛʝʙʨʠ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʨʦʟʚʠʪʦʢ 
ʘʙʩʪʨʘʢʪʥʦʛʦ, ʣʦʛʽʯʥʦʛʦ ʪʘ ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʥʘ ʧʽʜʛʦʪʦʚʢʫ ʫʯʥʽʚ 
ʜʦ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥ ʪʦʯʥʦʛʦ ʮʠʢʣʫ. 

ɺʠʢʣʘʜʘʥʥʷ ʘʣʛʝʙʨʠ ʯʘʩʪʦ ʩʪʠʢʘʻʪʴʩʷ ʟ ʪʨʫʜʥʦʱʘʤʠ, ʦʩʢʽʣʴʢʠ ʫʯʥʽ 
ʤʦʞʫʪʴ ʚʚʘʞʘʪʠ ʾʾ ʩʢʣʘʜʥʦʶ ʪʘ ʚʽʜʽʨʚʘʥʦʶ ʚʽʜ ʨʝʘʣʴʥʦʩʪʽ. ʊʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʥʘ ʫʨʦʢʘʭ ʘʣʛʝʙʨʠ ʻ ʦʩʦʙʣʠʚʦ ʝʬʝʢʪʠʚʥʠʤ 
ʩʧʦʩʦʙʦʤ ʟʘʮʽʢʘʚʠʪʠ ʫʯʥʽʚ ʪʘ ʩʧʨʠʷʪʠ ʛʣʠʙʦʢʦʤʫ ʨʦʟʫʤʽʥʥʶ ʧʨʝʜʤʝʪʘ [3, ʩ. 15]. 

ʈʦʟʛʣʷʥʝʤʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʚ ʙʘʟʦʚʽʡ ʰʢʦʣʽ 
ʥʘ ʧʨʠʢʣʘʜʽ ʫʨʦʢʽʚ ʘʣʛʝʙʨʠ ʫ ʩʴʦʤʦʤʫ ʢʣʘʩʽ. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʟʘʭʦʧʣʶʶʯʦʾ ʪʘ 
ʨʝʟʫʣʴʪʘʪʠʚʥʦʾ ʥʘʚʯʘʣʴʥʦʾ ʘʪʤʦʩʬʝʨʠ ʥʘ ʫʨʦʢʘʭ ʘʣʛʝʙʨʠ ʜʣʷ ʩʝʤʠʢʣʘʩʥʠʢʽʚ 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 10 ʢʚʽʪʥʷ 2025, ˉ 15 
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ʚʘʞʣʠʚʦ ʨʝʪʝʣʴʥʦ ʩʧʣʘʥʫʚʘʪʠ ʫʨʦʢ. ʎʝ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʦʨʛʘʥʽʟʘʮʽʶ ʛʨʫʧʦʚʦʾ 
ʨʦʙʦʪʠ ʪʘ ʩʧʽʣʴʥʝ ʥʘʚʯʘʥʥʷ. ʇʨʦʧʦʥʫʻʤʦ ʥʘʩʪʫʧʥʫ ʩʪʨʫʢʪʫʨʫ ʫʨʦʢʫ. 

ʇʦʯʘʪʦʢ ʫʨʦʢʫ: ʏʽʪʢʦ ʬʦʨʤʫʣʶʻʪʴʩʷ ʪʘ ʦʛʦʣʦʰʫʻʪʴʩʷ ʤʝʪʘ ʫʨʦʢʫ. 
ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ: ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʝʪʦʜʠ 

ʜʣʷ ʧʦʷʩʥʝʥʥʷ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʅʘʧʨʠʢʣʘʜ, ʤʫʣʴʪʠʤʝʜʽʡʥʽ ʧʨʝʟʝʥʪʘʮʽʾ, 
ʚʽʜʝʦʫʨʦʢʠ ʘʙʦ ʧʨʠʢʣʘʜʠ ʟ ʨʝʘʣʴʥʦʛʦ ʞʠʪʪʷ, ʱʦʙ ʟʘʮʽʢʘʚʠʪʠ ʫʯʥʽʚ ʽ ʧʦʢʘʟʘʪʠ 
ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʣʛʝʙʨʠ. ʇʦʢʨʦʢʦʚʦ ʜʝʤʦʥʩʪʨʫʻʪʴʩʷ ʧʨʦʮʝʩ 
ʨʦʟʚô̫ ʟʫʚʘʥʥʷ ʟʘʜʘʯ ʘʙʦ ʨʽʚʥʷʥʴ, ʘʢʪʠʚʥʦ ʟʘʣʫʯʘʶʪʴʩʷ ʫʯʥʽ ʜʦ ʦʙʛʦʚʦʨʝʥʥʷ ʪʘ 
ʘʥʘʣʽʟʫ. 

ʇʨʘʢʪʠʯʥʘ ʯʘʩʪʠʥʘ: ʅʘʜʘʻʪʴʩʷ ʫʯʥʷʤ ʤʦʞʣʠʚʽʩʪʴ ʩʘʤʦʩʪʽʡʥʦ ʘʙʦ ʚ ʧʘʨʘʭ 
ʚʠʢʦʥʘʪʠ ʚʧʨʘʚʠ ʘʙʦ ʟʘʚʜʘʥʥʷ ʥʘ ʨʦʟʚô̫ ʟʫʚʘʥʥʷ ʨʽʚʥʷʥʴ. 

ɻʨʫʧʦʚʘ ʨʦʙʦʪʘ (ʥʘ ʥʘʩʪʫʧʥʦʤʫ ʫʨʦʮʽ): ʌʦʨʤʫʶʪʴʩʷ ʛʨʫʧʠ ʟ 3ï4 ʫʯʥʽʚ ʪʘ 
ʧʨʦʧʦʥʫʻʪʴʩʷ ʢʦʞʥʽʡ ʛʨʫʧʽ ʩʧʽʣʴʥʝ ʟʘʚʜʘʥʥʷ ʘʙʦ ʧʨʦʙʣʝʤʘ. ʉʪʠʤʫʣʶʻʪʴʩʷ 
ʩʧʽʚʧʨʘʮʷ ʤʽʞ ʫʯʥʷʤʠ, ʱʦʙ ʚʦʥʠ ʦʙʛʦʚʦʨʶʚʘʣʠ ʟʘʚʜʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 
ʘʣʛʝʙʨʘʾʯʥʽ ʤʝʪʦʜʠ ʜʣʷ ʧʦʰʫʢʫ ʨʦʟʚô̫ ʟʢʫ. ɿʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʽʜʪʨʠʤʢʘ ʛʨʫʧʠ ʟʘ 
ʥʝʦʙʭʽʜʥʦʩʪʽ, ʟʘʦʭʦʯʫʻʪʴʩʷ ʘʢʪʠʚʥʘ ʫʯʘʩʪʴ ʢʦʞʥʦʛʦ ʫʯʥʷ. 

ɼʣʷ ʧʨʠʢʣʘʜʫ, ʜʣʷ ʢʨʘʱʦʛʦ ʟʘʩʚʦʻʥʥʷ ʪʝʤʠ çʌʦʨʤʫʣʠ ʩʢʦʨʦʯʝʥʦʛʦ 
ʤʥʦʞʝʥʥʷè ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʪʝʨʘʢʪʠʚʥʽ ʚʧʨʘʚʠ. ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ 
ʫʯʥʷʤ ʘʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʟʥʘʥʥʷ ʪʘ ʟʘʢʨʽʧʣʶʚʘʪʠ ʾʭ ʥʘ 
ʧʨʘʢʪʠʮʽ [1, ʩ. 177]. 

 
ʈʠʩ. 1. ɯʥʪʝʨʘʢʪʠʚʥʘ ʚʧʨʘʚʘ çʌʦʨʤʫʣʠ ʩʢʦʨʦʯʝʥʦʛʦ ʤʥʦʞʝʥʥʷè 

ɺʠʚʯʝʥʥʷ ʪʝʤʠ çʈʽʟʥʠʮʷ ʢʚʘʜʨʘʪʽʚè ʚ ʘʣʛʝʙʨʽ ʜʣʷ 7 ʢʣʘʩʫ ʧʝʨʝʜʙʘʯʘʻ 
ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʦʩʥʦʚʥʦʶ ʘʣʛʝʙʨʘʾʯʥʦʶ ʬʦʨʤʫʣʦʶ ʪʘ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʣʷ 
ʩʧʨʦʱʝʥʥʷ ʪʘ ʨʦʟʢʣʘʜʘʥʥʷ ʚʠʨʘʟʽʚ ʥʘ ʤʥʦʞʥʠʢʠ. ʋʯʥʽ ʚʠʚʯʘʶʪʴ ʬʦʨʤʫʣʫ: 

, 
ʚʯʘʪʴʩʷ ʨʦʟʧʽʟʥʘʚʘʪʠ ʚʠʨʘʟʠ, ʷʢʽ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ ʨʽʟʥʠʮʽ 

ʢʚʘʜʨʘʪʽʚ, ʪʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʬʦʨʤʫʣʫ ʜʣʷ ʾʭ ʩʧʨʦʱʝʥʥʷ. ʐʢʦʣʷʨʽ ʪʘʢʦʞ 
ʨʦʟʢʣʘʜʘʶʪʴ ʚʠʨʘʟʠ ʥʘ ʤʥʦʞʥʠʢʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʦʨʤʫʣʫ ʨʽʟʥʠʮʽ ʢʚʘʜʨʘʪʽʚ. 
ɺʦʥʠ ʚʠʚʯʘʶʪʴ, ʷʢ ʨʦʟʢʨʠʚʘʪʠ ʜʫʞʢʠ, ʛʨʫʧʫʚʘʪʠ ʯʣʝʥʠ ʚʠʨʘʟʫ ʪʘ ʨʦʟʢʣʘʜʘʪʠ 
ʡʦʛʦ ʥʘ ʤʥʦʞʥʠʢʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʬʦʨʤʫʣʠ. 

ʋʯʥʽ ʜʦʩʣʽʜʞʫʶʪʴ ʧʨʘʢʪʠʯʥʽ ʩʠʪʫʘʮʽʾ, ʜʝ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʚʠʨʘʟʠ ʟ 
ʨʽʟʥʠʮʝʶ ʢʚʘʜʨʘʪʽʚ. ʅʘʧʨʠʢʣʘʜ, ʚʦʥʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʽ ʚʠʨʘʟʠ ʜʣʷ 
ʩʧʨʦʱʝʥʥʷ ʘʣʛʝʙʨʘʾʯʥʠʭ ʨʽʚʥʷʥʴ, ʨʦʟʢʣʘʜʘʥʥʷ ʥʘ ʤʥʦʞʥʠʢʠ ʤʥʦʛʦʯʣʝʥʽʚ ʘʙʦ 
ʨʦʟʚô̫ ʟʫʚʘʥʥʷ ʟʘʜʘʯ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʢʚʘʜʨʘʪʥʽ ʬʦʨʤʫʣʠ. 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʚʠʚʯʝʥʥʷ ʨʽʟʥʠʮʽ ʢʚʘʜʨʘʪʽʚ ʩʪʚʦʨʶʻ ʦʩʥʦʚʫ ʜʣʷ 
ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ ʢʚʘʜʨʘʪʥʠʭ ʨʽʚʥʷʥʴ ʪʘ ʽʥʰʠʭ ʘʣʛʝʙʨʘʾʯʥʠʭ ʢʦʥʮʝʧʮʽʡ. 

ɼʣʷ ʢʨʘʱʦʛʦ ʟʘʩʚʦʻʥʥʷ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʪʝʨʘʢʪʠʚʥʽ 
ʚʧʨʘʚʠ, ʟʦʢʨʝʤʘ ʪʝʩʪʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʜʣʷ ʚʽʟʫʘʣʴʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʥʘʚʯʘʣʴʥʦʛʦ 
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ʤʘʪʝʨʽʘʣʫ. ʈʝʩʫʨʩ Wordwall ʤʽʩʪʠʪʴ ʙʽʙʣʽʦʪʝʢʫ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʚʧʨʘʚ, ʷʢʽ 
ʜʦʧʦʤʦʞʫʪʴ ʟʘʢʨʽʧʠʪʠ ʚʠʚʯʝʥʫ ʪʝʤʫ. 

 
ʈʠʩ. 2. ɯʥʪʝʨʘʢʪʠʚʥʘ ʚʧʨʘʚʘ çʈʽʟʥʠʮʷ ʢʚʘʜʨʘʪʽʚè 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʠʢ ʫ ʧʨʦʮʝʩ ʚʠʢʣʘʜʘʥʥʷ ʘʣʛʝʙʨʠ ʜʣʷ 
ʩʝʤʠʢʣʘʩʥʠʢʽʚ ʻ ʜʽʻʚʠʤ ʧʽʜʭʦʜʦʤ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʠʭ ʟʘʥʷʪʴ. ʎʽ ʤʝʪʦʜʠ 
ʩʧʨʠʷʶʪʴ ʘʢʪʠʚʥʽʡ ʫʯʘʩʪʽ ʫʯʥʽʚ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ, ʨʦʟʚʠʚʘʶʪʴ ʾʭʥʽ 
ʢʦʤʫʥʽʢʘʪʠʚʥʽ ʟʜʽʙʥʦʩʪʽ ʪʘ ʥʘʚʠʯʢʠ ʢʨʠʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ [2, ʩ. 54]. ɯʥʪʝʨʘʢʪʠʚʥʽ 
ʤʝʪʦʜʠ ʜʦʟʚʦʣʷʶʪʴ ʧʝʨʝʪʚʦʨʠʪʠ ʫʯʥʽʚ ʟ ʧʘʩʠʚʥʠʭ ʩʣʫʭʘʯʽʚ ʥʘ ʘʢʪʠʚʥʠʭ 
ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʩʧʨʠʷʻ ʛʣʠʙʰʦʤʫ ʟʘʩʚʦʻʥʥʶ ʤʘʪʝʨʽʘʣʫ. 
ɺʦʥʠ ʪʘʢʦʞ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʥʘʚʠʯʦʢ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʪʘ ʧʨʦʝʢʪʥʦʾ 
ʜʽʷʣʴʥʦʩʪʽ. 
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ɯʥʪʝʛʨʘʮʽʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʨʦʮʝʩ ʨʦʟʚô̫ ʟʫʚʘʥʥʷ ʟʘʜʘʯ ʟ 
ʬʽʟʠʢʠ ʚʽʜʢʨʠʚʘʻ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʠ ʪʘ ʨʦʟʚʠʪʢʫ 
ʥʘʚʠʯʦʢ ʫʯʥʽʚ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʩʫʯʘʩʥʽ ʦʩʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ 
ʩʪʨʽʤʢʦ ʟʤʽʥʶʶʪʴ ʧʽʜʭʦʜʠ ʜʦ ʥʘʚʯʘʥʥʷ, ʟʦʢʨʝʤʘ ʚ ʛʘʣʫʟʽ ʬʽʟʠʢʠ, ʜʝ ʚʘʞʣʠʚʫ 
ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʽʥʪʝʨʘʢʪʠʚʥʝ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʛʘʜʞʝʪʽʚ ʫʪʨʠʤʫʚʘʪʠ ʫʚʘʛʫ ʪʘ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʫʯʥʽʚ ʬʽʟʠʢʦʶ. ɺʦʜʥʦʯʘʩ 
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ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ, ʱʦ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ, ʥʝ 
ʟʘʚʞʜʠ ʜʘʶʪʴ ʟʤʦʛʫ ʧʦʚʥʦʶ ʤʽʨʦʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʪʝʥʮʽʘʣ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 
ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ. ʄʝʪʘ ʥʘʰʦʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ 
ʩʪʚʦʨʝʥʥʽ ʤʝʪʦʜʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʜʦʧʦʤʦʞʫʪʴ ʫʯʥʷʤ ʝʬʝʢʪʠʚʥʦ 
ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʨʦʟʚô̫ ʟʫʚʘʥʥʷ ʟʘʜʘʯ ʟ ʬʽʟʠʢʠ, 
ʟʘʙʝʟʧʝʯʫʶʯʠ ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ ʪʘ ʥʘʦʯʥʽʩʪʴ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʌʽʟʠʢʘ ʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʶ ʥʘʫʢʦʶ, ʷʢʘ ʚʠʚʯʘʻ ʟʘʛʘʣʴʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ 
ʧʝʨʝʙʽʛʫ ʧʨʠʨʦʜʥʠʭ ʷʚʠʱ, ʟʘʢʣʘʜʘʻ ʦʩʥʦʚʠ ʩʚʽʪʦʨʦʟʫʤʽʥʥʷ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ 
ʧʽʟʥʘʥʥʷ ʧʨʠʨʦʜʠ ʽ ʜʘʻ ʟʘʛʘʣʴʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʨʠʨʦʜʥʠʯʦ-ʥʘʫʢʦʚʦʾ ʢʘʨʪʠʥʠ 
ʩʚʽʪʫ. ʉʫʯʘʩʥʘ ʬʽʟʠʢʘ, ʢʨʽʤ ʥʘʫʢʦʚʦʛʦ, ʤʘʻ ʚʘʞʣʠʚʝ ʩʦʮʽʦʢʫʣʴʪʫʨʥʝ ʟʥʘʯʝʥʥʷ. 
ɺʦʥʘ ʩʪʘʣʘ ʥʝʚʽʜô̒ ʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʢʫʣʴʪʫʨʠ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 
ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ [2]. 

ʇʠʪʘʥʥʷ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʨʦʟʨʦʙʢʠ ʪʘ ʤʝʪʦʜʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ, ʱʦ 
ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʝʘʣʽʟʘʮʽʶ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʧʽʜʪʨʠʤʢʠ ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʠ ʫʯʥʽʚ 
ʟʘʢʣʘʜʽʚ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ, ʻ ʧʦʨʽʚʥʷʥʦ ʥʦʚʠʤ ʪʘ ʥʝʜʦʩʪʘʪʥʴʦ 
ʨʦʟʨʦʙʣʝʥʠʤ ʚ ʤʝʪʦʜʠʮʽ ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʠ [1]. 

ʈʦʟʨʦʙʢʘ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʨʦʟʚô̫ ʟʫʚʘʥʥʷ ʟʘʜʘʯ ʟ 
ʬʽʟʠʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦʪʨʝʙʫʻ ʢʦʤʧʣʝʢʩʥʦʛʦ 
ʧʽʜʭʦʜʫ ʪʘ ʚʨʘʭʫʚʘʥʥʷ ʧʝʜʘʛʦʛʽʯʥʠʭ, ʤʝʪʦʜʠʯʥʠʭ ʪʘ ʪʝʭʥʽʯʥʠʭ ʘʩʧʝʢʪʽʚ. 

ʈʦʟʨʦʙʣʝʥʽ ʤʝʪʦʜʠʯʥʽ ʤʘʪʝʨʽʘʣʠ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘʩʪʫʧʥʠʤ ʚʠʤʦʛʘʤ: 
ï ʧʦʚʠʥʥʽ ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʩʫʯʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʟʥʘʥʥʷʭ ʪʘ ʚʽʜʦʙʨʘʞʘʪʠ ʘʢʪʫʘʣʴʥʠʡ 
ʟʤʽʩʪ ʥʘʚʯʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ ʟ ʬʽʟʠʢʠ; ï ʧʦʚʠʥʥʽ ʙʫʪʠ ʨʦʟʨʦʙʣʝʥʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 
ʜʠʜʘʢʪʠʯʥʠʭ ʧʨʠʥʮʠʧʽʚ ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʠ ʪʘ ʩʧʨʠʷʪʠ ʬʦʨʤʫʚʘʥʥʶ ʚ ʫʯʥʽʚ 
ʥʝʦʙʭʽʜʥʠʭ ʟʥʘʥʴ, ʫʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ; ï ʽʥʪʝʨʘʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ ʪʘ ʧʨʦʛʨʘʤʥʝ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʨʫʯʥʠʤʠ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ, ʤʘʪʠ ʽʥʪʫʾʪʠʚʥʦ 
ʟʨʦʟʫʤʽʣʠʡ ʽʥʪʝʨʬʝʡʩ ʪʘ ʢʦʨʝʢʪʥʦ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʥʘ ʨʽʟʥʠʭ ʪʠʧʘʭ ʧʨʠʩʪʨʦʾʚ; ï
 ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦʚʠʥʥʦ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʝ ʥʘ 
ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʚʯʘʥʥʷ, ʘ ʥʝ ʙʫʪʠ ʩʘʤʦʮʽʣʣʶ; ʧʦʚʠʥʥʽ ʙʫʪʠ 
ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʚʯʠʪʝʣʽʚ ʪʘ ʫʯʥʽʚ. 

ʈʦʟʚô̫ ʟʫʚʘʥʥʷ ʬʽʟʠʯʥʠʭ ʟʘʜʘʯ ʻ ʥʝʚʽʜô̒ ʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʚʠʚʯʝʥʥʷ ʬʽʟʠʢʠ, 
ʦʩʢʽʣʴʢʠ ʩʧʨʠʷʻ ʛʣʠʙʦʢʦʤʫ ʨʦʟʫʤʽʥʥʶ ʬʽʟʠʯʥʠʭ ʟʘʢʦʥʽʚ ʽ ʷʚʠʱ, ʨʦʟʚʠʪʢʫ 
ʣʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʚʤʽʥʥʶ ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʤʦʜʝʣʶʚʘʪʠ ʨʝʘʣʴʥʽ ʩʠʪʫʘʮʽʾ. ʇʨʦʪʝ 
ʯʘʩʪʦ ʮʝʡ ʧʨʦʮʝʩ ʚʠʢʣʠʢʘʻ ʪʨʫʜʥʦʱʽ ʚ ʫʯʥʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ 
ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʝ ʟʥʘʯʥʦ ʧʦʣʝʛʰʠʪʠ ʪʘ ʫʨʽʟʥʦʤʘʥʽʪʥʠʪʠ ʮʝʡ ʝʪʘʧ ʥʘʚʯʘʥʥʷ, 
ʟʨʦʙʠʪʠ ʡʦʛʦ ʙʽʣʴʰ ʥʘʦʯʥʠʤ, ʽʥʪʝʨʘʢʪʠʚʥʠʤ ʪʘ ʟʘʭʦʧʣʶʶʯʠʤ. 

ʊʦ ʯʦʤʫ ʙ ʥʝ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʩʧʦʩʽʙ ʚʠʚʯʝʥʥʷ ʙʽʣʴʰ ʧʨʠʡʥʷʪʥʠʡ ʜʣʷ ʫʯʥʽʚ, 
ʘʜʞʝ ʮʝ ʾʤ ʤʦʞʝ ʥʘʛʘʜʫʚʘʪʠ ʛʨʫ ʯʠ ʷʢʫʩʴ ʜʽʷʣʴʥʽʩʪʴ ʥʘ ʟʨʘʟʦʢ ʛʦʨʪʘʥʥʷ 
ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ, ʚ ʧʨʦʮʝʩʽ ʷʢʦʛʦ ʚʦʥʠ ʟ ʙʽʣʴʰʦʶ ʡʤʦʚʽʨʥʽʩʪʶ ʤʦʞʫʪʴ 
ʟʘʧʘʤô̫ ʪʘʪʠ ʦʩʥʦʚʥʽ ʬʽʟʠʯʥʽ ʟʘʢʦʥʠ ʯʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ 
ʨʦʟʚô̫ ʟʫʚʘʥʥʷ ʟʘʜʘʯ. 

ʋ ʨʦʟʨʦʙʣʝʥʦʤʫ ʥʘʤʠ ʩʝʨʝʜʦʚʠʱʽ ʢʦʞʥʘ ʪʝʤʘ ʜʣʷ ʚʠʚʯʝʥʥʷ ʤʽʩʪʠʪʴ ʪʨʠ 
ʦʩʥʦʚʥʽ ʙʣʦʢʠ: çʊʝʦʨʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʜʣʷ ʚʠʚʯʝʥʥʷè, çʊʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷè ʪʘ 
çʈʦʟʚô̫ ʟʫʚʘʥʥʷ ʟʘʜʘʯè (ʨʠʩ. 1). 

ʆʧʨʘʮʶʚʘʚʰʠ ʪʝʦʨʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʪʘ ʧʨʦʡʰʦʚʰʠ ʪʝʩʪʫʚʘʥʥʷ 
ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʧʝʨʝʡʪʠ ʜʦ ʙʣʦʢʫ çʈʦʟʚô̫ ʟʫʚʘʥʥʷ ʟʘʜʘʯè, ʷʢʠʡ ʻ 
ʽʥʪʝʨʘʢʪʠʚʥʠʤ. ɺʽʥ ʤʽʩʪʠʪʴ ʪʠʧʦʚʽ ʰʢʽʣʴʥʽ ʬʽʟʠʯʥʽ ʟʘʜʘʯʽ ʟ ʜʘʥʦʾ ʪʝʤʠ, 
ʨʦʟʚô̫ ʟʘʥʥʷ ʪʘ ʚʽʜʧʦʚʽʜʴ ʥʘ ʷʢʽ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ, ʚʚʽʚʰʠ ʚʠʭʽʜʥʽ ʜʘʥʽ ʟʘʜʘʯʽ, ʷʢʽ 
ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠ. 
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ʈʠʩ. 1. ɸʚʪʦʨʩʴʢʝ ʧʨʦʛʨʘʤʥʝ ʩʝʨʝʜʦʚʠʱʝ 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʘʯʠʤʦ, ʱʦ ʽʥʪʝʛʨʘʮʽʷ 
ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʠ ʻ ʚʘʞʣʠʚʠʤ ʽ ʝʬʝʢʪʠʚʥʠʤ 
ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʟʘʩʚʦʻʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʨʦʟʚʠʪʢʫ 
ʚʤʽʥʴ ʨʦʟʚô̫ ʟʫʚʘʪʠ ʟʘʜʘʯʽ. ʈʦʟʨʦʙʣʝʥʽ ʤʝʪʦʜʠʯʥʽ ʤʘʪʝʨʽʘʣʠ, ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʩʧʨʠʷʶʪʴ ʥʝ ʪʽʣʴʢʠ 
ʛʣʠʙʰʦʤʫ ʨʦʟʫʤʽʥʥʶ ʬʽʟʠʯʥʠʭ ʧʨʠʥʮʠʧʽʚ, ʘ ʡ ʬʦʨʤʫʚʘʥʥʶ ʧʨʘʢʪʠʯʥʠʭ 
ʥʘʚʠʯʦʢ ʫ ʚʠʨʽʰʝʥʥʽ ʟʘʚʜʘʥʴ ʯʝʨʝʟ ʽʥʪʝʨʘʢʪʠʚʥʽ ʧʽʜʭʦʜʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʫʯʥʷʤ 
ʢʨʘʱʝ ʟʘʩʚʦʾʪʠ ʪʝʦʨʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ ʪʘ ʨʦʟʚʠʚʘʪʠ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ. 
ʇʦʜʘʣʴʰʝ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʠʭ ʤʝʪʦʜʠʯʥʠʭ ʨʦʟʨʦʙʦʢ ʫ 
ʟʘʢʣʘʜʘʭ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʩʧʨʠʷʪʠʤʝ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ 
ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʩʫʯʘʩʥʦʾ ʦʩʚʽʪʠ ʪʘ ʨʦʟʚʠʪʢʫ 
ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫʯʥʽʚ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ɻʦʣʦʚʢʦ ʄ. ɺ. ɼʠʜʘʢʪʠʯʥʽ ʬʫʥʢʮʽʾ ʩʫʯʘʩʥʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʟ ʬʽʟʠʢʠ. 
ʇʨʦʙʣʝʤʠ ʦʩʚʽʪʠ : ʥʘʫʢ.-ʤʝʪʦʜ. ʟʙ. ʢʦʣ. ʘʚʪ. ʂ. : ʅʘʫʢ.-ʤʝʪʦʜ. ʮʝʥʪʨ ʚʠʱʦʾ ʦʩʚʽʪʠ, 2006. ɺʠʧ. 43. 

2. ʄʦʭʫʥ ʉ. ɺ., ʌʝʜʯʠʰʠʥ ʆ. ʄ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʬʽʟʠʯʥʠʭ ʤʦʜʝʣʝʡ ʚ ʫʤʦʚʘʭ 
ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ : ʜʦʩʚʽʜ, 
ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠ: ʤʘʪʝʨʽʘʣʠ Vɯ ʤʽʞʥʘʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ʽʥʪʝʨʥʝʪ-ʢʦʥʬ. (ʊʝʨʥʦʧʽʣʴ, 12ï13 
ʣʠʩʪʦʧʘʜʘ 2020). ʉ. 139ï142. 

ʄɽɼʀʏʅɯ ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʗʂ ʅɽɺɯɼôɭʄʅɸ ʉʂʃɸɼʆɺɸ 

ʇɯɼɻʆʊʆɺʂʀ ɿɼʆɹʋɺɸʏɯɺ ɺʀʑʆɰ ʄɽɼʀʏʅʆɰ ʆʉɺɯʊʀ: ɼʆʉɺɯɼ 

ʋʂʈɸɰʅʀ ʊɸ ɭɺʈʆʇʀ 

ʐʘʭʦʚʘ ɺʘʣʝʨʽʷ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 
ʟʜʦʙʫʚʘʯ ʜʨʫʛʦʛʦ (ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʄʝʜʠʮʠʥʘ (ʃʽʢʫʚʘʣʴʥʘ 

ʩʧʨʘʚʘ), 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆ. ʆ. ɹʦʛʦʤʦʣʴʮʷ, 

lerashakhova06@gmail.com 

ʐʘʙʘʮʴʢʘ ʉʚiʪʣʘʥʘ ɸʥʘʥiʾʚʥʘ 
ʚʠʢʣʘʜʘʯʢʘ ʢʘʬʝʜʨʠ ʤʝʜʠʯʥʦʾ ʽ ʙʽʦʣʦʛʽʯʥʦʾ ʬʽʟʠʢʠ ʪʘ ʽʥʬʦʨʤʘʪʠʢʠ, 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʤʝʜʠʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʆ. ʆ. ɹʦʛʦʤʦʣʴʮʷ, 

sveta.shabatska@gmail.com 

ɺ ʫʤʦʚʘʭ ʩʪʨʽʤʢʦʾ ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫ , ʦʧʘʥʫʚʘʥʥʷ ʤʝʜʠʯʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ (ʄɯʉ) ʻ ʥʝʚʽʜô̒ ʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʧʽʜʛʦʪʦʚʢʠ ʟʜʦʙʫʚʘʯʽʚ 

ʚʠʱʦʾ ʤʝʜʠʯʥʦʾ ʦʩʚʽʪʠ, ʦʩʢʽʣʴʢʠ ʟʘʙʝʟʧʝʯʫʻ ʾʭʥʶ ʟʜʘʪʥʽʩʪʴ ʝʬʝʢʪʠʚʥʦ 
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ʧʨʘʮʶʚʘʪʠ ʚ ʩʫʯʘʩʥʦʤʫ ʢʣʽʥʽʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʄɯʉ çHealthy.meè ʻ 

ʽʥʥʦʚʘʮʽʡʥʠʤ ʨʽʰʝʥʥʷʤ ʫ ʩʬʝʨʽ ʝʣʝʢʪʨʦʥʥʦʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫  ʋʢʨʘʾʥʠ, ʷʢʝ 

ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʤʝʜʠʯʥʠʭ ʧʦʩʣʫʛ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʨʫʯʥʦʛʦ 

ʜʦʩʪʫʧʫ ʜʦ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ ʷʢ ʜʣʷ ʣʽʢʘʨʽʚ, ʪʘʢ ʽ ʜʣʷ ʧʘʮʽʻʥʪʽʚ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʻʚʨʦʧʝʡʩʴʢʠʭ ʤʝʜʠʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, çHealthy.meè ʬʫʥʢʮʽʦʥʫʻ ʫ 

ʩʧʝʮʠʬʽʯʥʦʤʫ ʨʝʛʫʣʷʪʦʨʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʱʦ ʧʽʜʧʦʨʷʜʢʦʚʫʻʪʴʩʷ ʥʘʮʽʦʥʘʣʴʥʦʤʫ 

ʟʘʢʦʥʦʜʘʚʩʪʚʫ, ʷʢʝ ʨʝʛʫʣʶʻ ʷʢʽʩʪʴ ʪʘ ʜʦʩʪʫʧʥʽʩʪʴ ʤʝʜʠʯʥʠʭ ʧʦʩʣʫʛ. ʎʝ ʩʫʪʪʻʚʦ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʻʚʨʦʧʝʡʩʴʢʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʟʦʢʨʝʤʘ ɿʘʛʘʣʴʥʦʛʦ ʨʝʛʣʘʤʝʥʪʫ ʧʨʦ 

ʟʘʭʠʩʪ ʜʘʥʠʭ (General Data Protection Regulation), ʱʦ ʚʩʪʘʥʦʚʣʶʻ ʩʫʚʦʨʽ ʚʠʤʦʛʠ 

ʜʦ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʪʘ ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʧʘʮʽʻʥʪʽʚ. ʇʦʧʨʠ ʟʥʘʯʥʠʡ 

ʧʨʦʛʨʝʩ, çHealthy.meè ʩʪʠʢʘʻʪʴʩʷ ʟ ʥʠʟʢʦʶ ʪʨʫʜʥʦʱʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʤʦʞʣʠʚʽ 

ʣʶʜʩʴʢʽ ʧʦʤʠʣʢʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʝʣʝʤʝʜʠʯʥʠʭ ʧʦʩʣʫʛ, ʘ ʪʘʢʦʞ 

ʧʦʪʨʝʙʘ ʫ ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʥʘʚʯʘʥʥʽ ʤʝʜʠʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ. ɺʦʜʥʦʯʘʩ ʻʚʨʦʧʝʡʩʴʢʽ ʩʠʩʪʝʤʠ ʮʠʬʨʦʚʦʾ ʤʝʜʠʮʠʥʠ 

ʤʘʶʪʴ ʧʝʨʝʚʘʛʠ ʟʘʚʜʷʢʠ ʩʪʘʙʽʣʴʥʦʤʫ ʧʦʣʽʪʠʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʫ ʪʘ ʨʦʟʚʠʥʝʥʽʡ 

ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ, ʱʦ ʩʧʨʠʷʻ ʰʚʠʜʢʦʤʫ ʚʧʨʦʚʘʜʞʝʥʥʶ ʥʦʚʽʪʥʽʭ 

ʨʽʰʝʥʴ ʫ ʩʬʝʨʽ ʝʣʝʢʪʨʦʥʥʦʾ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫ . ɸʥʘʣʽʟ çHealthy.meè ʫ ʧʦʨʽʚʥʷʥʥʽ 

ʟ ʻʚʨʦʧʝʡʩʴʢʠʤʠ ʩʠʩʪʝʤʘʤʠ ʥʘʦʯʥʦ ʜʝʤʦʥʩʪʨʫʻ ʚʧʣʠʚ ʩʦʮʽʘʣʴʥʠʭ, ʧʦʣʽʪʠʯʥʠʭ 

ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʮʠʬʨʦʚʠʭ ʤʝʜʠʯʥʠʭ ʧʦʩʣʫʛ ʫ ʨʽʟʥʠʭ 

ʢʨʘʾʥʘʭ [1]. 

ɺ ʋʢʨʘʾʥʽ, ʟʦʢʨʝʤʘ ʚ ʂʠʻʚʽ, ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʄɯʉ ʻ çHelsi.meè, 

çDoctor Eleksè, çEMCImedè, çHealth24è, çMedstarè, çAskep.netè ʪʘ çClinica 

Webè. ʎʽ ʩʠʩʪʝʤʠ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʫ ʜʝʨʞʘʚʥʠʭ, ʪʘʢ ʽ ʚ ʧʨʠʚʘʪʥʠʭ 

ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʘʭ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʮʠʬʨʦʚʫ ʧʽʜʪʨʠʤʢʫ ʢʣʽʥʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʝʣʝʢʪʨʦʥʥʝ ʚʝʜʝʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʧʨʠʟʥʘʯʝʥʥʷ ʨʝʮʝʧʪʽʚ ʽ ʚʟʘʻʤʦʜʽʶ ʟ 

ʧʘʮʽʻʥʪʘʤʠ. ɹʝʨʫʯʠ ʜʦ ʧʨʠʢʣʘʜʫ ʤʘʡʙʫʪʥʻ çHealthy.meè ʧʝʨʝʜʙʘʯʘʻ ʛʘʨʤʦʥʽʡʥʫ 

ʽʥʪʝʛʨʘʮʽʶ ʟ ʻʚʨʦʧʝʡʩʴʢʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʪʘ ʧʨʘʢʪʠʢʘʤʠ, ʟʦʢʨʝʤʘ ʯʝʨʝʟ 

ʽʥʽʮʽʘʪʠʚʫ EU4Digital. ʎʷ ʧʨʦʛʨʘʤʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʫʟʛʦʜʞʝʥʥʷ ʩʠʩʪʝʤ ʦʙʤʽʥʫ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ ʤʝʜʠʯʥʠʤʠ ʜʘʥʠʤʠ ʽʟ ʧʣʘʪʬʦʨʤʘʤʠ ʩʫʩʽʜʥʽʭ ʢʨʘʾʥ, ʱʦ ʩʧʨʠʷʪʠʤʝ 

ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʥʠʤʠ ʪʘ ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʷ ʤʝʜʠʯʥʠʭ ʧʦʩʣʫʛ ʜʣʷ ʧʘʮʽʻʥʪʽʚ ʟʘ 

ʤʝʞʘʤʠ ʥʘʮʽʦʥʘʣʴʥʠʭ ʢʦʨʜʦʥʽʚ [3]. 

ʋʩʧʽʭ çHealthy.meè ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʘʢʪʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʯʠʥʥʠʭ ʥʘʮʽʦʥʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʟʘʢʦʥʦʜʘʚʯʦʾ ʙʘʟʠ ʋʢʨʘʾʥʠ. 

ɽʬʝʢʪʠʚʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʠʭ ʤʝʜʠʯʥʠʭ ʩʝʨʚʽʩʽʚ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʯʽʪʢʠʭ 

ʙʽʟʥʝʩ-ʧʨʘʚʠʣʘʭ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ, ʘ ʪʘʢʦʞ ʥʘ ʨʦʟʨʦʙʮʽ ʚʽʜʧʦʚʽʜʥʠʭ ʩʪʨʘʪʝʛʽʡ ʪʘ 

ʥʦʨʤʘʪʠʚʥʠʭ ʘʢʪʽʚ. ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʦʰʠʨʝʥʥʽ çHealthy.meè ʧʦ ʚʩʽʡ ʢʨʘʾʥʽ 

ʚʽʜʽʛʨʘʶʪʴ ʽʥʽʮʽʘʪʠʚʠ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫ , ʱʦ ʩʧʨʠʷʶʪʴ 

ʢʦʤʧʣʝʢʩʥʦʤʫ ʨʝʬʦʨʤʫʚʘʥʥʶ ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫ [2]. 

ʋ ɭʚʨʦʧʽ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʄɯʉ ʻ çCernerè, çEpicè, çAllscriptsè, çGE 

Healthcareè ï ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʣʝʢʪʨʦʥʥʝ ʚʝʜʝʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, 

ʽʥʪʝʛʨʘʮʽʶ ʜʘʥʠʭ ʪʘ ʝʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʢʣʽʥʽʢʘʤʠ. ʊʘʢʦʞ ʜʽʻ ʽʥʽʮʽʘʪʠʚʘ 

European Health Data Space, ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʦʙô̒ ʜʥʘʥʥʷ ʮʠʬʨʦʚʠʭ ʤʝʜʠʯʥʠʭ 

ʜʘʥʠʭ ʧʦ ʚʩʴʦʤʫ ɭʉ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʫ ʩʬʝʨʫ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫  ʥʘʙʫʚʘʻ ʜʝʜʘʣʽ ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ ʜʣʷ 
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ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʧʨʘʛʥʫʪʴ ʫʜʦʩʢʦʥʘʣʠʪʠ ʥʘʜʘʥʥʷ ʤʝʜʠʯʥʠʭ 

ʧʦʩʣʫʛ. ɽʣʝʢʪʨʦʥʥʘ ʦʭʦʨʦʥʘ ʟʜʦʨʦʚô̫  ʦʭʦʧʣʶʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʮʠʬʨʦʚʠʭ 

ʨʽʰʝʥʴ, ʚʢʣʶʯʘʶʯʠ ʝʣʝʢʪʨʦʥʥʽ ʤʝʜʠʯʥʽ ʢʘʨʪʢʠ (ɽʄʂ), ʪʝʣʝʤʝʜʠʮʠʥʫ ʪʘ 

ʤʦʙʽʣʴʥʽ ʤʝʜʠʯʥʽ ʩʝʨʚʽʩʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʧʦʢʨʘʱʝʥʥʶ ʜʦʩʪʫʧʫ ʜʦ ʤʝʜʠʯʥʠʭ 

ʧʦʩʣʫʛ ʪʘ ʾʭ ʝʬʝʢʪʠʚʥʦʩʪʽ. ʇʦʧʨʠ ʟʥʘʯʥʠʡ ʧʨʦʛʨʝʩ ʫ ʮʠʬʨʦʚʽʟʘʮʽʾ ʤʝʜʠʮʠʥʠ, 

ʻʚʨʦʧʝʡʩʴʢʽ ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫  ʩʪʠʢʘʶʪʴʩʷ ʟ ʥʠʟʢʦʶ ʚʠʢʣʠʢʽʚ [4]. 

ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʧʠʪʘʥʴ ʟʘʣʠʰʘʻʪʴʩʷ ʘʜʘʧʪʘʮʽʷ ʧʘʮʽʻʥʪʽʚ ʪʘ ʣʽʢʘʨʽʚ ʜʦ 

ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʧʘʮʽʻʥʪʽʚ, ʦʩʦʙʣʠʚʦ ʣʽʪʥʽ ʣʶʜʠ ʘʙʦ ʪʽ, ʭʪʦ ʤʘʻ 

ʦʙʤʝʞʝʥʠʡ ʜʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʚʽʜʯʫʚʘʶʪʴ ʪʨʫʜʥʦʱʽ ʫ 

ʥʘʚʽʛʘʮʽʾ ʧʨʦʛʨʘʤʘʤʠ ʜʣʷ ʪʝʣʝʤʝʜʠʮʠʥʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʦʥʣʘʡʥ-ʢʦʥʩʫʣʴʪʘʮʽʡ. ʎʝ 

ʟʤʫʰʫʻ ʤʝʜʠʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʚʠʪʨʘʯʘʪʠ ʜʦʜʘʪʢʦʚʽ ʨʝʩʫʨʩʠ ʥʘ ʥʘʚʯʘʥʥʷ 

ʧʘʮʽʻʥʪʽʚ. ʑʝ ʦʜʥʽʻʶ ʚʘʞʣʠʚʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʽʙʝʨʙʝʟʧʝʢʠ, 

ʦʩʢʽʣʴʢʠ ʮʠʬʨʦʚʘ ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʨʽʟʥʠʤʠ ʤʝʜʠʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ 

ʢʽʙʝʨʘʪʘʢ. ʅʘʮʽʦʥʘʣʴʥʽ ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫  ʚ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥʘʭ 

ʨʦʟʚʠʚʘʣʠʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽʩʪʦʨʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʧʨʦʪʝ ʾʭʥʷ ʽʥʪʝʛʨʘʮʽʷ ʪʘ 

ʚʟʘʻʤʦʜʽʷ ʚ ʨʘʤʢʘʭ ʻʜʠʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʟʘʣʠʰʘʻʪʴʩʷ ʩʪʨʘʪʝʛʽʯʥʠʤ 

ʧʨʽʦʨʠʪʝʪʦʤ [5]. 

ʆʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ Healthy.me ʪʘ ʻʚʨʦʧʝʡʩʴʢʠʤʠ ʄɯʉ ʻ 

ʨʝʛʫʣʷʪʦʨʥʝ ʩʝʨʝʜʦʚʠʱʝ. ɺ ʋʢʨʘʾʥʽ ʷʢʽʩʪʴ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʨʝʛʫʣʶʻʪʴʩʷ 

ʥʠʟʢʦʶ ʟʘʢʦʥʦʜʘʚʯʠʭ ʘʢʪʽʚ, ʟʦʢʨʝʤʘ ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ çʇʨʦ ʜʝʨʞʘʚʥʽ ʩʦʮʽʘʣʴʥʽ 

ʩʪʘʥʜʘʨʪʠ ʪʘ ʜʝʨʞʘʚʥʽ ʩʦʮʽʘʣʴʥʽ ʛʘʨʘʥʪʽʾè, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ 

ʜʝʨʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫  ʪʘ ʢʦʥʪʨʦʣʶ ʟʘ ʷʢʽʩʪʶ 

ʤʝʜʠʯʥʠʭ ʧʦʩʣʫʛ. ʅʘʪʦʤʽʩʪʴ ʫ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥʘʭ ʄɯʉ ʟʜʝʙʽʣʴʰʦʛʦ 

ʧʨʘʮʶʶʪʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʢʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʷʢ ɿʘʛʘʣʴʥʠʡ 

ʨʝʛʣʘʤʝʥʪ ʧʨʦ ʟʘʭʠʩʪ ʜʘʥʠʭ (GDPR). ɺʽʥ ʧʝʨʝʜʙʘʯʘʻ ʩʫʚʦʨʽ ʚʠʤʦʛʠ ʜʦ 

ʟʙʝʨʝʞʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʪʘ ʰʚʠʜʢʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʧʦʨʫʰʝʥʥʷ ʙʝʟʧʝʢʠ. 

ʅʘʧʨʠʢʣʘʜ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ GDPR, ʦʨʛʘʥʽʟʘʮʽʾ ʟʦʙʦʚô̫ ʟʘʥʽ ʧʦʚʽʜʦʤʣʷʪʠ ʧʨʦ ʙʫʜʴ-

ʷʢʽ ʚʠʪʦʢʠ ʜʘʥʠʭ ʧʨʦʪʷʛʦʤ 72 ʛʦʜʠʥ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭʥʴʦʛʦ ʤʘʩʰʪʘʙʫ, ʪʦʜʽ ʷʢ ʚ 

ʋʢʨʘʾʥʽ ʧʦʜʽʙʥʽ ʯʘʩʦʚʽ ʨʘʤʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʤʝʥʰ ʞʦʨʩʪʢʠʤʠ [1]. 

ɿ ʪʝʭʥʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, Healthy.me ʚʧʨʦʚʘʜʞʫʻ ʩʫʯʘʩʥʽ ʤʝʭʘʥʽʟʤʠ 

ʢʽʙʝʨʙʝʟʧʝʢʠ, ʟʦʢʨʝʤʘ ʨʽʰʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʟʘʭʠʩʪ ʤʝʜʠʯʥʠʭ ʜʘʥʠʭ. ʎʽ ʪʝʭʥʦʣʦʛʽʾ ʜʘʶʪʴ ʟʤʦʛʫ ʟʜʽʡʩʥʶʚʘʪʠ ʙʝʟʧʝʨʝʨʚʥʠʡ 

ʤʦʥʽʪʦʨʠʥʛ ʩʠʩʪʝʤ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʚʠʷʚʣʷʪʠ ʧʦʪʝʥʮʽʡʥʽ ʟʘʛʨʦʟʠ ʪʘ 

ʧʽʜʚʠʱʫʚʘʪʠ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ ʜʘʥʠʭ ʧʘʮʽʻʥʪʽʚ, ʱʦ ʥʘʙʣʠʞʘʻ ʧʣʘʪʬʦʨʤʫ ʜʦ 

ʥʘʡʢʨʘʱʠʭ ʻʚʨʦʧʝʡʩʴʢʠʭ ʧʨʘʢʪʠʢ. 

ʇʦʪʨʽʙʥʽ ʧʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ ʜʣʷ ʤʘʡʙʫʪʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟ ʄɯʉ 

ʟʜʦʙʫʚʘʯʽ ʚʠʱʦʾ ʤʝʜʠʯʥʦʾ ʦʩʚʽʪʠ ʦʪʨʠʤʫʶʪʴ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʚʘʨʽʘʪʠʚʥʦʾ 

ʜʠʩʮʠʧʣʽʥʠ çʄʝʜʠʯʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠè ʥʘ ʢʘʬʝʜʨʽ ʤʝʜʠʯʥʦʾ ʽ ʙʽʦʣʦʛʽʯʥʦʾ 

ʬʽʟʠʢʠ ʪʘ ʽʥʬʦʨʤʘʪʠʢʠ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʽʤʝʥʽ ʆ. ʆ. ɹʦʛʦʤʦʣʴʮʷ. 

ʄɯʉ çHealthy.meè ʚ ʋʢʨʘʾʥʽ ï ʮʝ ʟʥʘʯʥʠʡ ʢʨʦʢ ʫ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʦʾ 

ʤʝʜʠʮʠʥʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘʛʘʣʴʥʦʻʚʨʦʧʝʡʩʴʢʠʤ ʪʝʥʜʝʥʮʽʷʤ. ʆʙʠʜʚʽ ʩʠʩʪʝʤʠ 

ʧʨʘʛʥʫʪʴ ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʣʽʢʫʚʘʥʥʷ, ʘʣʝ 

ʜʽʶʪʴ ʫ ʨʽʟʥʠʭ ʧʨʘʚʦʚʠʭ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ. ɺ ʧʨʦʮʝʩʽ ʨʝʬʦʨʤʫʚʘʥʥʷ 
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ʫʢʨʘʾʥʩʴʢʦʾ ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫ , ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʩʚʽʜʫ çHealthy.meè ʪʘ 

ʡʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʟ ʻʚʨʦʧʝʡʩʴʢʠʤʠ ʘʥʘʣʦʛʘʤʠ ʤʦʞʝ ʩʪʘʪʠ ʦʩʥʦʚʦʶ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʦʾ ʤʝʜʠʮʠʥʠ ʷʢ ʚ ʋʢʨʘʾʥʽ, ʪʘʢ ʽ ʚ ʽʥʰʠʭ ʢʨʘʾʥʘʭ, ʱʦ 

ʩʪʠʢʘʶʪʴʩʷ ʟ ʧʦʜʽʙʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʚ ʛʘʣʫʟʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫ . 

ɺʠʚʯʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʄɯʉ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʫ ʛʘʣʫʟʽ 

ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫ . ɿʥʘʥʥʷ ʩʪʨʫʢʪʫʨʠ, ʬʫʥʢʮʽʦʥʘʣʫ ʪʘ ʧʨʠʥʮʠʧʽʚ ʨʦʙʦʪʠ ʪʘʢʠʭ 

ʩʠʩʪʝʤ ʜʘʩʪʴ ʟʤʦʛʫ ʥʝ ʣʠʰʝ ʚʧʝʚʥʝʥʦ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʫ ʮʠʬʨʦʚʦʤʫ ʤʝʜʠʯʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ, ʘ ʡ ʝʬʝʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʫ ʱʦʜʝʥʥʽʡ 

ʤʘʡʙʫʪʥʽʡ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ. ɿ ʦʛʣʷʜʫ ʥʘ ʧʦʩʪʽʡʥʫ ʮʠʬʨʦʚʫ ʪʨʘʥʩʬʦʨʤʘʮʽʶ 

ʤʝʜʠʮʠʥʠ, ʦʧʘʥʫʚʘʥʥʷ ʄɯʉ ʻ ʥʝ ʧʨʦʩʪʦ ʘʢʪʫʘʣʴʥʠʤ, ʘ ʡ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ 

ʧʦʙʫʜʦʚʠ ʤʘʡʙʫʪʥʴʦʾ ʝʬʝʢʪʠʚʥʦʾ ʪʘ ʧʘʮʽʻʥʪʦʦʨʽʻʥʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚô̫  ʚ ʋʢʨʘʾʥʽ. 
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ɺʀʂʆʈʀʉʊɸʅʅʗ AR-ʊɽʍʅʆʃʆɻɯʁ ɼʃʗ ʈʆɿʈʆɹʂʀ 

ɯʅʊɽʈɸʂʊʀɺʅʀʍ ɯɻʆʈ 

ʗʢʠʤʝʥʢʦ ɸʨʪʝʤ ʆʣʝʢʩʘʥʜʨʦʚʠʯ 
ʟʜʦʙʫʚʘʯ ʧʝʨʰʦʛʦ (ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟʽ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʂʦʤʧôʁ ʪʝʨʥʽ ʥʘʫʢʠ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

yakymenko_ao@fizmat.tnpu.edu.ua 

ɺʘʩʠʣʝʥʢʦ ʗʨʦʩʣʘʚ ʇʠʣʠʧʦʚʠʯ 
ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

yava@fizmat.tnpu.edu.ua 

ɼʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ (AR) ï ʮʝ ʩʫʯʘʩʥʘ ʪʝʭʥʦʣʦʛʽʷ, ʷʢʘ ʜʦʟʚʦʣʷʻ 

ʽʥʪʝʛʨʫʚʘʪʠ ʮʠʬʨʦʚʠʡ ʢʦʥʪʝʥʪ ʫ ʨʝʘʣʴʥʠʡ ʩʚʽʪ, ʩʪʚʦʨʶʶʯʠ ʫʥʽʢʘʣʴʥʠʡ ʜʦʩʚʽʜ 

ʚʟʘʻʤʦʜʽʾ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɿʘʚʜʷʢʠ ʨʦʟʚʠʪʢʫ ʘʧʘʨʘʪʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ 

ʧʨʦʛʨʘʤʥʠʭ ʧʣʘʪʬʦʨʤ AR-ʪʝʭʥʦʣʦʛʽʾ ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ ʜʦʩʪʫʧʥʠʤʠ ʽ ʟʥʘʭʦʜʷʪʴ 

ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ, ʟʦʢʨʝʤʘ ʚ ʽʥʜʫʩʪʨʽʾ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʽʛʦʨ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ AR ʫ ʛʝʡʤʜʝʚʽ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʦʟʨʦʙʥʠʢʽʚ, 

ʥʘʜʘʶʯʠ ʛʨʘʚʮʷʤ ʟʤʦʛʫ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʽʛʨʦʚʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʪʘ 

ʧʨʦʩʪʦʨʽ. ɯʥʪʝʨʘʢʪʠʚʥʽ AR-ʽʛʨʠ ʧʦʻʜʥʫʶʪʴ ʚʽʨʪʫʘʣʴʥʽ ʦʙô̒ ʢʪʠ ʟ ʬʽʟʠʯʥʠʤ 

ʩʚʽʪʦʤ, ʱʦ ʟʥʘʯʥʦ ʧʽʜʩʠʣʶʻ ʝʬʝʢʪ ʟʘʥʫʨʝʥʥʷ ʪʘ ʨʦʙʠʪʴ ʽʛʨʦʚʠʡ ʧʨʦʮʝʩ ʙʽʣʴʰ 

ʜʠʥʘʤʽʯʥʠʤ ʽ ʟʘʭʦʧʣʶʶʯʠʤ. 
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ʋ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʢʣʶʯʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ AR-ʪʝʭʥʦʣʦʛʽʡ, 

ʾʭʥʽ ʧʝʨʝʚʘʛʠ ʫ ʨʦʟʨʦʙʮʽ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʽʛʦʨ, ʘ ʪʘʢʦʞ ʦʩʥʦʚʥʽ ʚʠʢʣʠʢʠ ʪʘ 

ʧʝʨʩʧʝʢʪʠʚʠ ʾʭʥʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʽʛʨʦʚʽʡ ʽʥʜʫʩʪʨʽʾ. 

ʈʦʟʚʠʪʦʢ AR-ʪʝʭʥʦʣʦʛʽʡ ʩʫʪʪʻʚʦ ʟʤʽʥʶʻ ʽʥʜʫʩʪʨʽʶ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʽʛʦʨ, 

ʚʽʜʢʨʠʚʘʶʯʠ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʛʨʘʚʮʽʚ ʽʟ ʮʠʬʨʦʚʠʤ ʢʦʥʪʝʥʪʦʤ. 

ʇʦʧʫʣʷʨʠʟʘʮʽʷ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʽʟ ʧʽʜʪʨʠʤʢʦʶ AR, ʟʦʢʨʝʤʘ ʩʤʘʨʪʬʦʥʽʚ ʪʘ 

AR-ʦʢʫʣʷʨʽʚ, ʩʧʨʠʷʻ ʰʚʠʜʢʦʤʫ ʟʨʦʩʪʘʥʥʶ ʨʠʥʢʫ AR-ʽʛʦʨ. ʊʘʢʽ ʽʛʨʠ, ʷʢ Pok®mon 

GO ʪʘ Harry Potter: Wizards Unite, ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʟʘʣʫʯʝʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʧʦʪʝʥʮʽʘʣ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʫ ʩʬʝʨʽ ʨʦʟʚʘʛ. 

ɿʥʘʯʫʱʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʟʫʤʦʚʣʝʥʘ ʪʘʢʦʞ ʪʠʤ, ʱʦ AR-ʽʛʨʠ ʥʝ ʣʠʰʝ 

ʨʦʟʰʠʨʶʶʪʴ ʤʝʞʽ ʪʨʘʜʠʮʽʡʥʦʛʦ ʛʝʡʤʧʣʝʶ, ʘ ʡ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʩʦʮʽʘʣʴʥʦʾ 

ʚʟʘʻʤʦʜʽʾ, ʥʘʚʯʘʥʥʷ ʪʘ ʬʽʟʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʛʨʘʚʮʽʚ. ʂʨʽʤ ʪʦʛʦ, ʽʥʥʦʚʘʮʽʡʥʽ 

ʧʽʜʭʦʜʠ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ AR ʫ ʛʝʡʤʜʝʚʽ ʤʦʞʫʪʴ ʩʪʘʪʠ ʨʫʰʽʻʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʥʦʚʠʭ ʙʽʟʥʝʩ-ʤʦʜʝʣʝʡ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʚʟʘʻʤʦʜʽʾ ʟ ʢʦʨʠʩʪʫʚʘʯʘʤʠ. 

ʆʜʥʘʢ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʰʚʠʜʢʠʡ ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ, ʨʦʟʨʦʙʢʘ AR-ʽʛʦʨ 

ʟʘʣʠʰʘʻʪʴʩʷ ʩʢʣʘʜʥʠʤ ʧʨʦʮʝʩʦʤ, ʱʦ ʧʦʪʨʝʙʫʻ ʚʨʘʭʫʚʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʦʙʤʝʞʝʥʴ, 

ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʩʪʚʦʨʝʥʥʷ ʽʥʪʫʾʪʠʚʥʠʭ ʤʝʭʘʥʽʢ ʚʟʘʻʤʦʜʽʾ. ʎʝ 

ʨʦʙʠʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ AR ʫ ʨʦʟʨʦʙʮʽ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʽʛʦʨ 

ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʠʤ ʜʣʷ ʽʥʜʫʩʪʨʽʾ ʪʘ ʘʢʘʜʝʤʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɼʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ (AR) ï ʮʝ ʪʝʭʥʦʣʦʛʽʷ, ʷʢʘ ʜʦʧʦʚʥʶʻ ʨʝʘʣʴʥʠʡ ʩʚʽʪ 

ʚʽʨʪʫʘʣʴʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʽʥʪʝʛʨʫʶʯʠ ʮʠʬʨʦʚʠʡ ʢʦʥʪʝʥʪ ʫ ʬʽʟʠʯʥʝ ʩʝʨʝʜʦʚʠʱʝ 

ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ (VR), ʷʢʘ 

ʩʪʚʦʨʶʻ ʧʦʚʥʽʩʪʶ ʰʪʫʯʥʝ ʩʝʨʝʜʦʚʠʱʝ, AR ʚʟʘʻʤʦʜʽʻ ʟ ʨʝʘʣʴʥʦʶ ʦʙʩʪʘʥʦʚʢʦʶ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʘʤʝʨʠ, ʜʘʪʯʠʢʠ, GPS ʪʘ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʦʙô̒ ʢʪʽʚ ʽ ʧʨʦʩʪʦʨʫ. 

ʇʨʠʥʮʠʧʠ ʨʦʙʦʪʠ AR ʫ ʛʝʡʤʜʝʚʽ [1; 3]: 

ɺʟʘʻʤʦʜʽʷ ʟ ʨʝʘʣʴʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ. AR-ʽʛʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʘʤʝʨʠ 

ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, AR-ʦʢʫʣʷʨʠ ʘʙʦ ʩʧʝʮʽʘʣʴʥʽ ʜʘʪʯʠʢʠ ʜʣʷ ʘʥʘʣʽʟʫ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʦʩʪʦʨʫ ʪʘ ʨʦʟʤʽʱʝʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʦʙô̒ ʢʪʽʚ ʫ ʥʴʦʤʫ. 

ʅʘʧʨʠʢʣʘʜ, ʫ Pok®mon GO ʛʨʘʚʮʽ ʤʦʞʫʪʴ ʙʘʯʠʪʠ ʧʦʢʝʤʦʥʽʚ ʫ ʨʝʘʣʴʥʦʤʫ ʩʚʽʪʽ 

ʯʝʨʝʟ ʝʢʨʘʥ ʩʤʘʨʪʬʦʥʘ. 

ʇʨʦʩʪʦʨʦʚʝ ʚʽʜʩʪʝʞʝʥʥʷ ʪʘ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʦʙô̒ ʢʪʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ SLAM 

(Simultaneous Localization and Mapping) ʜʣʷ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʪʦʯʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ AR-ʦʙô̒ ʢʪʽʚ. 

ʈʦʟʧʽʟʥʘʚʘʥʥʷ ʤʘʨʢʝʨʽʚ (QR-ʢʦʜʽʚ, ʟʦʙʨʘʞʝʥʴ, ʧʦʚʝʨʭʦʥʴ) ʘʙʦ markerless-

ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʙʽʣʴʰ ʧʨʠʨʦʜʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʢʦʥʪʝʥʪʫ. 

ʈʝʘʣʽʩʪʠʯʥʘ ʽʥʪʝʛʨʘʮʽʷ ʮʠʬʨʦʚʠʭ ʦʙô̒ ʢʪʽʚ. ʌʽʟʠʯʥʦ ʢʦʨʝʢʪʥʝ ʦʩʚʽʪʣʝʥʥʷ 

ʪʘ ʪʽʥʽ, ʷʢʽ ʘʜʘʧʪʫʶʪʴʩʷ ʜʦ ʨʝʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɺʟʘʻʤʦʜʽʷ ʚʽʨʪʫʘʣʴʥʠʭ ʦʙô̒ ʢʪʽʚ ʟ ʨʝʘʣʴʥʠʤʠ, ʥʘʧʨʠʢʣʘʜ, ʟʽʪʢʥʝʥʥʷ ʘʙʦ 

ʟʤʽʥʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʨʠ ʨʫʩʽ ʢʦʨʠʩʪʫʚʘʯʘ. 

ɯʥʪʝʨʘʢʪʠʚʥʽʩʪʴ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʞʝʩʪʽʚ, ʛʦʣʦʩʦʚʠʭ ʢʦʤʘʥʜ, ʩʝʥʩʦʨʥʦʛʦ 

ʢʝʨʫʚʘʥʥʷ ʘʙʦ ʢʦʥʪʨʦʣʝʨʽʚ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʟ AR-ʦʙô̒ ʢʪʘʤʠ. 

ɼʠʥʘʤʽʯʥʝ ʦʥʦʚʣʝʥʥʷ ʢʦʥʪʝʥʪʫ ʥʘ ʦʩʥʦʚʽ ʛʝʦʣʦʢʘʮʽʾ, ʷʢ ʫ Ingress, ʜʝ 

ʦʙô̒ ʢʪʠ ʟô̫ ʚʣʷʶʪʴʩʷ ʫ ʧʝʚʥʠʭ ʪʦʯʢʘʭ ʩʚʽʪʫ. 



ʉɽʂʎɯʗ: ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 
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ʇʦʻʜʥʘʥʥʷ ʟ ʽʥʰʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ. AR ʝʬʝʢʪʠʚʥʦ ʧʨʘʮʶʻ ʫ ʟʚô̫ ʟʮʽ ʟ AI 

(ʰʪʫʯʥʠʤ ʽʥʪʝʣʝʢʪʦʤ), ʱʦ ʜʦʟʚʦʣʷʻ ʘʜʘʧʪʫʚʘʪʠ ʚʽʨʪʫʘʣʴʥʽ ʦʙô̒ ʢʪʠ ʜʦ ʧʦʚʝʜʽʥʢʠ 

ʢʦʨʠʩʪʫʚʘʯʘ. 

ɯʥʪʝʛʨʘʮʽʷ ʟ IoT (ɯʥʪʝʨʥʝʪʦʤ ʨʝʯʝʡ) ʜʘʻ ʟʤʦʛʫ ʩʪʚʦʨʶʚʘʪʠ ʨʦʟʫʤʥʽ ʽʛʨʦʚʽ 

ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ ʨʝʘʛʫʶʪʴ ʥʘ ʟʦʚʥʽʰʥʽ ʫʤʦʚʠ. 

ʊʘʙʣʠʮʷ 1 

ʇʦʨʽʚʥʷʥʥʷ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʧʫʣʷʨʥʠʭ AR-ʽʛʦʨ 
ɻʨʘ ʈʦʟʨʦʙʥʠʢ ʆʩʥʦʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʇʝʨʝʚʘʛʠ ʅʝʜʦʣʽʢʠ 

Pok®mon GO 
(2016) 

Niantic 

ɻʝʦʣʦʢʘʮʽʡʥʠʡ AR-

ʛʝʡʤʧʣʝʡ 

ʂʦʣʝʢʮʽʦʥʫʚʘʥʥʷ ʪʘ 

ʨʦʟʚʠʪʦʢ ʧʦʢʝʤʦʥʽʚ 

ʉʦʮʽʘʣʴʥʽ ʪʘ ʢʦʤʘʥʜʥʽ 

ʙʠʪʚʠ 

ɺʠʩʦʢʘ 

ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ 

ʄʦʪʠʚʘʮʽʷ ʜʦ 

ʬʽʟʠʯʥʦʾ 

ʘʢʪʠʚʥʦʩʪʽ 

ʈʝʛʫʣʷʨʥʽ 

ʦʥʦʚʣʝʥʥʷ ʪʘ 

ʧʦʜʽʾ 

ɿʘʣʝʞʥʽʩʪʴ ʚʽʜ GPS ʪʘ 

ɯʥʪʝʨʥʝʪʫ 

ɺʠʪʨʘʪʠ ʟʘʨʷʜʫ ʙʘʪʘʨʝʾ 

ʆʙʤʝʞʝʥʠʡ AR-

ʬʫʥʢʮʽʦʥʘʣ ʫ ʜʝʷʢʠʭ 

ʨʝʞʠʤʘʭ 

Harry Potter: 

Wizards 

Unite (2019) 

Niantic 

ʄʘʛʽʯʥʽ ʙʠʪʚʠ ʪʘ 

ʟʘʢʣʠʥʘʥʥʷ ʚ AR 

ɺʟʘʻʤʦʜʽʷ ʟ ʨʝʘʣʴʥʠʤ 

ʩʚʽʪʦʤ 

ʂʦʦʧʝʨʘʪʠʚʥʽ 

ʟʘʚʜʘʥʥʷ 

ɻʣʠʙʦʢʠʡ ʩʶʞʝʪ 

ʪʘ ʚʩʝʩʚʽʪ 

ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʞʝʩʪʦʚʦʛʦ 

ʢʝʨʫʚʘʥʥʷ 

ɺʠʩʦʢʽ ʚʠʤʦʛʠ ʜʦ 

ʧʨʠʩʪʨʦʶ 

ɺʽʜʥʦʩʥʦ ʥʠʟʴʢʘ ʙʘʟʘ 

ʛʨʘʚʮʽʚ, ʱʦ ʧʨʠʟʚʝʣʦ 

ʜʦ ʟʘʢʨʠʪʪʷ ʛʨʠ ʫ 2022 

Ingress (2013) Niantic 

ɻʝʦʣʦʢʘʮʽʡʥʽ ʙʠʪʚʠ 

ʤʽʞ ʬʨʘʢʮʽʷʤʠ 

ɺʧʣʠʚ ʥʘ ʨʝʘʣʴʥʽ 

ʣʦʢʘʮʽʾ 

ʉʪʨʘʪʝʛʽʯʥʠʡ 

ʛʝʡʤʧʣʝʡ 

ɺʠʩʦʢʘ 

ʩʦʮʽʘʣʴʥʘ 

ʚʟʘʻʤʦʜʽʷ 

ʉʢʣʘʜʥʠʡ ʜʣʷ ʥʦʚʘʯʢʽʚ 

ʅʝ ʜʫʞʝ ʚʠʨʘʞʝʥʠʡ 

AR-ʝʣʝʤʝʥʪ 

The Walking 

Dead: Our 

World  (2018) 

Next 

Games 

AR-ʙʠʪʚʠ ʽʟ ʟʦʤʙʽ 

ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ ʷʢ 

ʽʛʨʦʚʦʛʦ ʧʦʣʷ 

ɼʠʥʘʤʽʯʥʽ ʙʦʾ 

ʉʧʽʚʧʨʘʮʷ ʟ 

ʽʥʰʠʤʠ 

ʛʨʘʚʮʷʤʠ 

ʄʦʥʦʪʦʥʥʽʩʪʴ 

ʛʝʡʤʧʣʝʶ 

ɺʠʩʦʢʽ ʩʠʩʪʝʤʥʽ 

ʚʠʤʦʛʠ 

Minecraft 

Earth  (2019, 

ʟʘʢʨʠʪʦ 2021) 

Mojang 

ʉʪʚʦʨʝʥʥʷ ʪʘ 

ʚʟʘʻʤʦʜʽʷ ʟ ʙʣʦʢʦʚʠʤ 

ʩʚʽʪʦʤ ʫ ʨʝʘʣʴʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ 

 

ʂʨʝʘʪʠʚʥʠʡ 

ʧʽʜʭʽʜ 

ʄʫʣʴʪʠʧʣʝʻʨ ʫ 

ʨʝʘʣʴʥʦʤʫ ʩʚʽʪʽ 

ɺʠʩʦʢʝ 

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ 

ʉʢʣʘʜʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ 

ʤʘʩʰʪʘʙʥʠʭ ʧʨʦʻʢʪʽʚ 

Five Nights at 

Freddyôs AR: 

Special 

Delivery 
(2019) 

Illumix  

ɾʘʭʠ ʚ AR 

ɺʟʘʻʤʦʜʽʷ ʟ 

ʘʥʽʤʘʪʨʦʥʽʢʘʤʠ ʫ 

ʨʝʘʣʴʥʦʤʫ ʩʚʽʪʽ 

ɸʪʤʦʩʬʝʨʥʽʩʪʴ 

ʪʘ 

ʨʝʘʣʽʩʪʠʯʥʽʩʪʴ 

ʆʜʥʦʤʘʥʽʪʥʠʡ 

ʛʝʡʤʧʣʝʡ 

ɺʠʤʦʛʠ ʜʦ ʧʦʪʫʞʥʦʛʦ 

ʧʨʠʩʪʨʦʶ 

 

ʅʘʡʫʩʧʽʰʥʽʰʠʤʠ ʻ ʛʝʦʣʦʢʘʮʽʡʥʽ AR-ʽʛʨʠ (Pok®mon GO, Ingress), ʦʩʢʽʣʴʢʠ 

ʚʦʥʠ ʟʘʦʭʦʯʫʶʪʴ ʩʦʮʽʘʣʴʥʫ ʚʟʘʻʤʦʜʽʶ ʪʘ ʘʢʪʠʚʥʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ. ɯʛʨʠ ʟ 

ʩʶʞʝʪʥʦʶ ʘʙʦ ʢʦʦʧʝʨʘʪʠʚʥʦʶ ʩʢʣʘʜʦʚʦʶ (ʥʘʧʨʠʢʣʘʜ, Harry Potter: Wizards 

Unite, The Walking Dead: Our World) ʤʦʞʫʪʴ ʩʪʨʘʞʜʘʪʠ ʚʽʜ ʥʝʜʦʩʪʘʪʥʴʦʾ ʙʘʟʠ 

ʛʨʘʚʮʽʚ ʪʘ ʩʢʣʘʜʥʦʛʦ ʛʝʡʤʧʣʝʶ. ɯʛʨʠ ʟ ʢʨʝʘʪʠʚʥʠʤ ʧʽʜʭʦʜʦʤ (Minecraft 

Earth) ʤʘʶʪʴ ʧʦʪʝʥʮʽʘʣ, ʘʣʝ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙʤʝʞʝʥʽ ʪʝʭʥʽʯʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʪʘ 

ʩʢʣʘʜʥʽʩʪʶ ʨʝʘʣʽʟʘʮʽʾ. ɾʘʥʨ ʞʘʭʽʚ ʫ AR (Five Nights at Freddyôs AR) ʻ 
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ʧʝʨʩʧʝʢʪʠʚʥʠʤ, ʧʨʦʪʝ ʦʙʤʝʞʫʻʪʴʩʷ ʚʫʟʴʢʦʶ ʘʫʜʠʪʦʨʽʻʶ. ʎʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʜʦʧʦʤʘʛʘʶʪʴ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ, ʷʢʽ ʤʝʭʘʥʽʢʠ ʪʘ ʧʽʜʭʦʜʠ ʻ ʝʬʝʢʪʠʚʥʠʤʠ ʧʨʠ 

ʨʦʟʨʦʙʮʽ ʥʦʚʠʭ AR-ʽʛʦʨ. 

ɯʥʪʝʛʨʘʮʽʷ AR ʫ ʛʝʡʤʜʝʚ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʤʝʭʘʥʽʢ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʝʘʣʽʩʪʠʯʥʫ ʚʟʘʻʤʦʜʽʶ ʛʨʘʚʮʷ ʟ ʚʽʨʪʫʘʣʴʥʠʤ 

ʩʚʽʪʦʤ [2]. ʅʘʩʪʫʧʥʘ ʪʘʙʣʠʮʷ ʜʝʤʦʥʩʪʨʫʻ ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ ʽʥʪʝʛʨʘʮʽʾ AR ʫ 

ʛʝʡʤʜʝʚ, ʾʭʥʽ ʧʝʨʝʚʘʛʠ ʪʘ ʦʙʤʝʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʧʨʠʢʣʘʜʠ ʽʛʦʨ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʮʽ ʪʝʭʥʦʣʦʛʽʾ. 

ʊʘʙʣʠʮʷ 2 

ʄʝʪʦʜʠ ʽʥʪʝʛʨʘʮʽʾ AR ʫ ʽʛʨʦʚʠʡ ʧʨʦʮʝʩ 
ʄʝʪʦʜ ʆʧʠʩ ʇʨʠʢʣʘʜ ʽʛʦʨ ʇʝʨʝʚʘʛʠ ʅʝʜʦʣʽʢʠ 

ʄʘʨʢʝʨʥʘ 

(Marker -

Based AR) 

ɺʠʢʦʨʠʩʪʦʚʫʻ ʩʧʝʮʽʘʣʴʥʽ 

ʤʘʨʢʝʨʠ (QR-ʢʦʜʠ, 

ʟʦʙʨʘʞʝʥʥʷ) ʜʣʷ 

ʨʦʟʤʽʱʝʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ 

ʦʙô̒ ʢʪʽʚ 

AR-ʽʛʨʠ ʟ 

ʢʘʨʪʢʘʤʠ, 

ʥʘʚʯʘʣʴʥʽ AR-

ʧʨʦʛʨʘʤʠ 

ʊʦʯʥʝ ʨʦʟʤʽʱʝʥʥʷ 

ʦʙô̒ ʢʪʽʚ 

ʅʠʟʴʢʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʧʨʠʩʪʨʽʡ 

ʇʦʪʨʝʙʫʻ 

ʤʘʨʢʝʨʽʚ 

ʆʙʤʝʞʝʥʘ 

ʤʦʙʽʣʴʥʽʩʪʴ 

ʛʨʘʚʮʷ 

ɹʝʟʤʘʨʢʝʨ

ʥʘ 

(Markerles

s AR, 

SLAM)  

ɺʠʷʚʣʷʻ ʧʦʚʝʨʭʥʽ ʪʘ 

ʨʦʟʤʽʱʫʻ ʚʽʨʪʫʘʣʴʥʽ 

ʦʙô̒ ʢʪʠ ʙʝʟ ʤʘʨʢʝʨʽʚ 

Pok®mon GO, 

Angry Birds 

AR 

ɺʠʩʦʢʘ ʛʥʫʯʢʽʩʪʴ 

ʄʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʙʫʜʴ-ʷʢʦʤʫ 

ʧʨʦʩʪʦʨʽ 

ɺʠʩʦʢʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʥʘ ʧʨʦʮʝʩʦʨ 

ʐʚʠʜʢʝ 

ʨʦʟʨʷʜʞʘʥʥʷ 

ʙʘʪʘʨʝʾ 

ɻʝʦʣʦʢʘʮʽ

ʡʥʘ 

(Location-

Based AR) 

ɺʠʢʦʨʠʩʪʦʚʫʻ GPS, Wi-

Fi, ʤʦʙʽʣʴʥʽ ʜʘʥʽ ʜʣʷ 

ʽʥʪʝʛʨʘʮʽʾ ʛʨʠ ʚ ʨʝʘʣʴʥʠʡ 

ʩʚʽʪ 

Pok®mon GO, 

Ingress 

ʈʝʘʣʴʥʘ ʽʥʪʝʛʨʘʮʽʷ 

ʫ ʩʚʽʪ 

ʉʦʮʽʘʣʴʥʘ 

ʚʟʘʻʤʦʜʽʷ 

ɿʘʣʝʞʥʽʩʪʴ ʚʽʜ 

ʩʠʛʥʘʣʫ GPS 

ʄʦʞʣʠʚʽ 

ʨʠʟʠʢʠ 

ʙʝʟʧʝʢʠ ʛʨʘʚʮʷ 

ɺʟʘʻʤʦʜʽʷ 

ʯʝʨʝʟ 

ʞʝʩʪʠ, 

ʜʦʪʠʢʠ ʪʘ 

ʛʦʣʦʩ 

ʋʧʨʘʚʣʽʥʥʷ AR-

ʦʙô̒ ʢʪʘʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʦʪʠʢʫ, ʞʝʩʪʽʚ ʘʙʦ 

ʛʦʣʦʩʦʚʠʭ ʢʦʤʘʥʜ 

Harry Potter: 

Wizards Unite 

ɯʥʪʫʾʪʠʚʥʝ 

ʢʝʨʫʚʘʥʥʷ 

ʈʝʘʣʽʩʪʠʯʥʘ 

ʚʟʘʻʤʦʜʽʷ 

ʇʦʤʠʣʢʠ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʇʦʪʨʝʙʫʻ 

ʪʦʯʥʦʛʦ 

ʘʣʛʦʨʠʪʤʫ 

ʞʝʩʪʽʚ 

AR-

ʦʢʫʣʷʨʠ 

ʪʘ 

ʧʨʠʩʪʨʦʾ 

ʟʤʽʰʘʥʦʾ 

ʨʝʘʣʴʥʦʩʪʽ 

ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ 

ʜʣʷ AR-ʽʥʪʝʨʘʢʮʽʾ 

Microsoft 

HoloLens, 

Magic Leap 

ʇʦʚʥʝ ʟʘʥʫʨʝʥʥʷ 

ɺʽʣʴʥʽ ʨʫʢʠ ʜʣʷ 

ʚʟʘʻʤʦʜʽʾ 

ɺʠʩʦʢʘ 

ʚʘʨʪʽʩʪʴ 

ʆʙʤʝʞʝʥʘ 

ʜʦʩʪʫʧʥʽʩʪʴ 

ʜʣʷ ʛʨʘʚʮʽʚ 

AR + 

ʐʪʫʯʥʠʡ 

ʽʥʪʝʣʝʢʪ 

(AI)  

AI ʘʥʘʣʽʟʫʻ ʧʦʚʝʜʽʥʢʫ 

ʛʨʘʚʮʷ ʪʘ ʘʜʘʧʪʫʻ AR-

ʝʣʝʤʝʥʪʠ 

Five Nights at 

Freddyôs AR 

ʇʝʨʩʦʥʘʣʽʟʦʚʘʥʠʡ 

ʜʦʩʚʽʜ 

ɼʠʥʘʤʽʯʥʘ 

ʘʜʘʧʪʘʮʽʷ ʽʛʨʦʚʦʛʦ 

ʧʨʦʮʝʩʫ 

ɺʠʩʦʢʽ ʚʠʤʦʛʠ 

ʜʦ ʨʝʩʫʨʩʽʚ 

ʉʢʣʘʜʥʽʩʪʴ 

ʨʝʘʣʽʟʘʮʽʾ 

 

AR-ʪʝʭʥʦʣʦʛʽʾ ʤʘʶʪʴ ʚʝʣʠʯʝʟʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʨʦʟʚʠʪʢʫ ʽʛʦʨ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʟʘʭʦʧʣʶʶʯʠʡ ʜʦʩʚʽʜ ʚʟʘʻʤʦʜʽʾ ʟ ʨʝʘʣʴʥʠʤ ʩʚʽʪʦʤ. ʆʜʥʘʢ ʜʣʷ 

ʫʩʧʽʭʫ ʚʘʞʣʠʚʦ ʧʦʻʜʥʫʚʘʪʠ ʪʝʭʥʽʯʥʽ ʽʥʥʦʚʘʮʽʾ ʟ ʽʥʪʫʾʪʠʚʥʽʩʪʶ, ʙʝʟʧʝʢʦʶ ʪʘ 
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ʧʝʨʩʦʥʘʣʽʟʘʮʽʻʶ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʩʪʚʦʨʠʪʠ ʧʨʠʚʘʙʣʠʚʠʡ ʪʘ ʜʦʩʪʫʧʥʠʡ ʧʨʦʜʫʢʪ 

ʜʣʷ ʰʠʨʦʢʦʾ ʘʫʜʠʪʦʨʽʾ. 

ɼʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʽʛʦʨ, ʧʦʻʜʥʫʶʯʠ ʨʝʘʣʴʥʠʡ ʪʘ ʚʽʨʪʫʘʣʴʥʠʡ ʩʚʽʪʠ. ɿʘʚʜʷʢʠ 

ʽʥʪʝʛʨʘʮʽʾ AR ʚ ʽʛʨʦʚʠʡ ʧʨʦʮʝʩ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʙʽʣʴʰ ʟʘʭʦʧʣʶʶʯʽ ʪʘ 

ʨʝʘʣʽʩʪʠʯʥʽ ʧʨʘʢʪʠʢʠ, ʱʦ ʟʥʘʯʥʦ ʧʦʢʨʘʱʫʻ ʚʟʘʻʤʦʜʽʶ ʛʨʘʚʮʽʚ ʟ ʢʦʥʪʝʥʪʦʤ ʽ 

ʤʦʪʠʚʫʻ ʜʦ ʘʢʪʠʚʥʦʾ ʫʯʘʩʪʽ. 

ɸʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʤʝʪʦʜʘʤʠ AR ʫ ʛʝʡʤʜʝʚʽ ʻ ʤʘʨʢʝʨʥʽ 

ʪʘ ʙʝʟʤʘʨʢʝʨʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʛʝʦʣʦʢʘʮʽʷ, ʘ ʪʘʢʦʞ ʽʥʪʝʛʨʘʮʽʷ ʟ ʽʥʰʠʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ, ʪʘʢʠʤʠ ʷʢ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʪʘ ʧʨʠʩʪʨʦʾ ʟʤʽʰʘʥʦʾ ʨʝʘʣʴʥʦʩʪʽ 

(AR-ʦʢʫʣʷʨʠ). ʂʦʞʝʥ ʤʝʪʦʜ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ, ʘʣʝ ʾʭʥʻ ʧʦʻʜʥʘʥʥʷ 

ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠ ʫʥʽʢʘʣʴʥʽ ʽʛʨʦʚʽ ʤʝʭʘʥʽʢʠ. 

ɺʘʞʣʠʚʠʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʚʧʨʦʚʘʜʞʝʥʥʷ AR ʚ ʽʛʨʠ, ʻ 

ʚʠʩʦʢʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʠʩʪʨʽʡ, ʧʨʦʙʣʝʤʠ ʟ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷʤ, ʘ ʪʘʢʦʞ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʪʦʯʥʦʛʦ ʚʽʜʩʪʝʞʝʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ. ʂʨʽʤ ʪʦʛʦ, 

ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ GPS-ʩʠʛʥʘʣʫ ʪʘ ʦʙʤʝʞʝʥʥʷ ʚ ʪʦʯʥʦʩʪʽ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʧʦʚʝʨʭʦʥʴ 

ʤʦʞʫʪʴ ʫʩʢʣʘʜʥʠʪʠ ʨʝʘʣʽʟʘʮʽʶ ʚʠʩʦʢʦʷʢʽʩʥʠʭ AR-ʧʨʘʢʪʠʢ. 

ɯʥʪʝʛʨʘʮʽʷ ʛʝʦʣʦʢʘʮʽʾ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʬʫʥʢʮʽʡ ʜʦʟʚʦʣʷʻ AR-ʽʛʨʘʤ ʜʦʩʷʛʘʪʠ 

ʚʠʩʦʢʦʾ ʟʘʣʫʯʝʥʦʩʪʽ ʛʨʘʚʮʽʚ. ɯʛʨʠ, ʷʢʽ ʤʦʪʠʚʫʶʪʴ ʜʦ ʚʟʘʻʤʦʜʽʾ ʟ ʽʥʰʠʤʠ ʣʶʜʴʤʠ 

ʪʘ ʬʽʟʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʩʪʘʶʪʴ ʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤʠ, ʘʣʝ ʪʘʢʦʞ ʚʠʤʘʛʘʶʪʴ ʫʚʘʛʠ 

ʜʦ ʙʝʟʧʝʢʠ ʽ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʫʩʧʽʭʫ ʚ ʨʦʟʨʦʙʮʽ AR-ʽʛʦʨ ʨʦʟʨʦʙʥʠʢʘʤ ʩʣʽʜ ʟʦʩʝʨʝʜʠʪʠʩʷ 

ʥʘ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʧʨʠʜʽʣʷʪʠ ʫʚʘʛʫ 

ʽʥʪʫʾʪʠʚʥʦʤʫ ʫʧʨʘʚʣʽʥʥʶ ʪʘ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʜʦʩʚʽʜʫ. ɺʘʞʣʠʚʠʤ ʻ ʪʘʢʦʞ 

ʽʥʪʝʛʨʫʚʘʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʘʩʧʝʢʪʽʚ, ʱʦ ʟʘʣʫʯʘʶʪʴ ʛʨʘʚʮʽʚ, ʘ ʪʘʢʦʞ ʪʫʨʙʦʪʘ ʧʨʦ 

ʙʝʟʧʝʢʫ ʽ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, AR-ʪʝʭʥʦʣʦʛʽʾ ʤʘʶʪʴ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʽʛʨʦʚʦʾ ʽʥʜʫʩʪʨʽʾ, ʜʦʟʚʦʣʷʶʯʠ ʩʪʚʦʨʶʚʘʪʠ ʙʽʣʴʰ ʽʥʪʝʨʘʢʪʠʚʥʽ, ʨʝʘʣʽʩʪʠʯʥʽ ʪʘ 

ʟʘʭʦʧʣʶʶʯʽ ʽʛʨʠ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʋʩʧʽʭ ʨʦʟʨʦʙʢʠ AR-ʽʛʦʨ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʤʽʣʦʛʦ 

ʧʦʻʜʥʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʽʥʪʫʾʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʚʨʘʭʫʚʘʥʥʷ 

ʧʦʪʨʝʙ ʽ ʧʝʨʝʚʘʛ ʛʨʘʚʮʽʚ. 
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Cultural tourism has long been a bridge between people and their heritage. 

However, traditional methods of cultural engagement often face limitations, such as 

geographical barriers and accessibility issues. The advent of digital technologies has 

opened new avenues for creating immersive and interactive cultural experiences. 

Digitalization not only enhances the accessibility of cultural sites but also ensures the 

preservation of intangible heritage for future generations. 

Here are some key aspects of realization such project with the support of DAAD 

in science education at Ternopil Volodymyr Hnatiuk National Pedagogical University. 

The project was aimed to integrate modern digital technologies into the realm of 

cultural tourism, creating innovative opportunities for exploring cultural heritage. The 

core idea was to develop a mobile application that offers users an interactive experience 

during visits to historical and cultural sites. The app will provide access to historical 

facts, multimedia content, and virtual tours via smartphones. Through interactive maps, 

augmented reality features, and personalization capabilities, the applications will foster 

a deeper understanding of cultural heritage, enhance user engagement, and promote 

sustainable tourism. 

This approach aligns with the contemporary expectations of tourists seeking 

interactive and personalized experiences. Additionally, the app will improve 

accessibility to cultural heritage for people with disabilities or those unable to visit 

physically. The project also contributes to heritage preservation by leveraging digital 

technologies and reducing environmental impact through minimizing the use of paper 

materials. 

The goal of the project is to revolutionize cultural tourism experiences through 

the development of a mobile application that leverages digital technologies. By 

providing immersive and interactive tours tailored to individual interests, the project 

aims to enhance visitor engagement, promote accessibility, and preserve cultural 

heritage. Ultimately, the project seeks to foster sustainable tourism practices and drive 
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innovation within the tourism industry while contributing to the economic development 

of cultural destinations. 

The project idea is highly relevant due to several factors: 
1. With the rapid development of digital technologies, thereôs a growing demand 

for innovative solutions in various sectors, including tourism. Leveraging these 
advancements can significantly enhance the cultural tourism experience. 

2. Modern tourists seek more interactive and personalized experiences. A mobile 
application offering immersive cultural tours aligns well with these evolving 
preferences. 

3. Digitalization can make cultural sites more accessible to a broader audience, 
including people with disabilities or those unable to visit physically. This fosters 
inclusivity and ensures cultural experiences are available to everyone. 

4. Digital tools can aid in the preservation and promotion of cultural heritage by 
showcasing artifacts and historical narratives in engaging ways. This is crucial  for 
ensuring the longevity and appreciation of cultural sites. 

5. By reducing the need for physical materials such as paper guides and maps, 
digitalization supports environmentally friendly tourism practices. Additionally, 
promoting responsible visitor behavior through digital platforms can contribute to 
sustainability efforts. 

6. Enhancing the tourism experience through digital means can attract more 
visitors, leading to increased revenue for cultural destinations and local businesses. 
This, in turn, stimulates economic growth and development in these regions. 

In summary, the project idea is highly relevant as it addresses emerging trends, 
fulfills changing visitor expectations, promotes accessibility and inclusivity, preserves 
cultural heritage, supports sustainable tourism practices, and contributes to economic 
prosperity. 

The concept of the project was centered on the development of an innovative 
mobile application that transforms the traditional approach to cultural tourism by 
integrating digital technologies. The app was designed to provide users with a deeply 
immersive experience while exploring cultural and historical landmarks. By leveraging 
tools like augmented reality, geolocation, and multimedia content, it enables tourists to 
engage with cultural heritage in a dynamic and interactive way [1]. 

For the implementation of this project, the following technical resources were 
required: 

1. Computers and Development Software: Powerful computers equipped with 
software for mobile app development, such as Android Studio or Xcode. 

2. Server Infrastructure: Servers for data storage and processing, possibly 
utilizing. 

3. Cloud services like Amazon Web Services (AWS) or Google Cloud Platform. 
4. Additional Devices for Testing: Smartphones and tablets for testing the app on 
5. Different devices and operating systems. 
6. Resources for Content Creation: Cameras, microphones, and software for 

creating textual, visual, and audio-video content. 
The application will allow users to access a wide range of information about 

historical sites, artifacts, and cultural narratives through their smartphones. For 
example, when visiting a historical landmark, users can point their device at an object or 
location to see augmented reality reconstructions, such as how a site looked in its prime 
or detailed animations of historical events. This feature transforms the visitor experience 
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by merging the physical and digital worlds, offering an engaging way to connect with 
the past [2]. 

Additionally, the app includes geolocation services, which help users discover 
nearby cultural sites, providing not only navigation but also rich historical context for 
each location. Users can explore interactive maps that highlight key points of interest, 
suggest routes for self-guided tours, and even provide audio or visual explanations as 
they move through the area. 

A significant aspect of the project is its inclusivity. The app is designed to be 
accessible to a diverse audience, including individuals with disabilities. For instance, it 
will offer audio descriptions for visually impaired users and text-based guides for those 
with hearing impairments. This ensures that cultural heritage becomes more universally 
available, breaking down barriers to access [3]. 

The project also emphasizes personalization. By inputting their interests ï such as 
architecture, local legends, or art ï users can receive tailored recommendations and 
curated tour experiences. This not only enhances engagement but also makes the 
exploration process more meaningful and enjoyable. 

In essence, the app is a tool for modernizing cultural tourism. It connects people 
to history through technology, creating a sustainable, interactive, and educational 
platform that aligns with the needs and expectations of todayôs travelers. The ultimate 
goal is to foster a deeper appreciation of cultural heritage while supporting sustainable 
tourism practices. 

The digitalization of interactive cultural tours is a promising field that combines 
technology with cultural preservation and education. While challenges remain, ongoing 
advancements in digital tools and methodologies continue to enhance the scope and 
impact of these initiatives. 
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ʜʦʩʚʽʜʫ. ʂʦʨʠʩʪʫʚʘʯʽ ʦʯʽʢʫʶʪʴ ʤʠʪʪʻʚʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʩʪʦʨʽʥʦʢ, ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ 

ʜʦʩʪʫʧʫ ʜʦ ʢʦʥʪʝʥʪʫ ʥʘʚʽʪʴ ʟʘ ʥʝʩʪʘʙʽʣʴʥʦʛʦ ʽʥʪʝʨʥʝʪ-ʟô̒ ʜʥʘʥʥʷ, ʘ ʪʘʢʦʞ 

ʤʥ̔ʽʤʘʣʴʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʨʝʩʫʨʩʽʚ ʧʨʠʩʪʨʦʶ. ʇʨʦʛʨʝʩʠʚʥʽ ʚʝʙʟʘʩʪʦʩʫʥʢʠ 

(PWA) ʧʦʻʜʥʫʶʪʴ ʧʝʨʝʚʘʛʠ ʪʨʘʜʠʮʽʡʥʠʭ ʚʝʙʩʘʡʪʽʚ ʽ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʰʚʠʜʢʝ ʟʘʚʘʥʪʘʞʝʥʥʷ, ʦʬʣʘʡʥ-ʜʦʩʪʫʧ ʽ ʚʠʩʦʢʫ ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ. 

ʆʜʥʠʤ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʘʩʧʝʢʪʽʚ ʾʭʥʴʦʾ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʻ ʤʝʭʘʥʽʟʤʠ 

ʢʝʰʫʚʘʥʥʷ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʟʤʝʥʰʠʪʠ ʟʘʪʨʠʤʢʠ ʧʨʠ ʟʘʚʘʥʪʘʞʝʥʥʽ ʢʦʥʪʝʥʪʫ, 

ʟʥʠʟʠʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʝʨʚʝʨʠ ʪʘ ʧʦʢʨʘʱʠʪʠ ʟʘʛʘʣʴʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. 

ʋ PWA ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʧʽʜʭʦʜʠ ʜʦ ʢʝʰʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ Cache API, 

Service Workers, Workbox, ʘ ʪʘʢʦʞ ʩʝʨʚʝʨʥʽ ʨʽʰʝʥʥʷ, ʪʘʢʽ ʷʢ Redis ʽ Varnish. ʂʦʞʝʥ 

ʽʟ ʮʠʭ ʤʝʪʦʜʽʚ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ, ʥʝʜʦʣʽʢʠ ʪʘ ʩʬʝʨʫ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʆʜʥʘʢ ʚʠʙʽʨ 

ʦʧʪʠʤʘʣʴʥʦʾ ʩʪʨʘʪʝʛʽʾ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʧʝʮʠʬʽʢʠ ʟʘʩʪʦʩʫʥʢʫ, ʤʦʜʝʣʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʚʠʤʦʛ ʜʦ ʰʚʠʜʢʦʜʽʾ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʢʦʞʝʥ ʟ ʮʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ ʦʙʤʝʞʝʥʥʷ, ʾʭ ʢʦʤʧʣʝʢʩʥʝ ʧʦʨʽʚʥʷʥʥʷ ʫ ʢʦʥʪʝʢʩʪʽ 

ʧʨʦʛʨʝʩʠʚʥʠʭ ʚʝʙʟʘʩʪʦʩʫʥʢʽʚ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʜʦʩʣʽʜʞʝʥʠʤ. 

ɼʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʢʪʫʘʣʴʥʠʤ, ʦʩʢʽʣʴʢʠ ʚʦʥʦ ʜʦʟʚʦʣʠʪʴ ʨʦʟʨʦʙʥʠʢʘʤ ʪʘ 

IT-ʬʘʭʽʚʮʷʤ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʩʠʣʴʥʽ ʪʘ ʩʣʘʙʢʽ ʩʪʦʨʦʥʠ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʢʝʰʫʚʘʥʥʷ, 

ʱʦ ʩʧʨʠʷʪʠʤʝ ʝʬʝʢʪʠʚʥʽʰʦʤʫ ʚʠʙʦʨʫ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

PWA. ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʤʦʞʫʪʴ ʙʫʪʠ ʢʦʨʠʩʥʠʤʠ ʜʣʷ ʢʦʤʧʘʥʽʡ, ʱʦ ʨʦʟʨʦʙʣʷʶʪʴ 

ʚʠʩʦʢʦʥʘʚʘʥʪʘʞʝʥʽ ʚʝʙʟʘʩʪʦʩʫʥʢʠ, ʘ ʪʘʢʦʞ ʜʣʷ ʩʧʽʣʴʥʦʪʠ ʨʦʟʨʦʙʥʠʢʽʚ, ʷʢʘ ʧʨʘʛʥʝ 

ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʩʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʜʦ ʚʝʙʦʧʪʠʤʽʟʘʮʽʾ. 

ʂʝʰʫʚʘʥʥʷ ʫ ʚʝʙʟʘʩʪʦʩʫʥʢʘʭ ï ʮʝ ʧʨʦʮʝʩ ʟʙʝʨʝʞʝʥʥʷ ʯʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʜʘʥʠʭ ʜʣʷ ʾʭʥʴʦʛʦ ʧʦʚʪʦʨʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʧʦʚʪʦʨʥʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ ʟ ʩʝʨʚʝʨʘ [1]. ʎʝ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʟʘʪʨʠʤʢʠ ʧʨʠ 

ʟʘʚʘʥʪʘʞʝʥʥʽ ʩʪʦʨʽʥʦʢ, ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʨʝʞʝʚʠʭ ʨʝʩʫʨʩʽʚ ʪʘ 

ʧʦʢʨʘʱʠʪʠ ʟʘʛʘʣʴʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʝʙʟʘʩʪʦʩʫʥʢʽʚ. 

ʇʨʠʥʮʠʧʠ ʨʦʙʦʪʠ ʢʝʰʫʚʘʥʥʷ: 

ʂʣʽʻʥʪʩʴʢʝ ʢʝʰʫʚʘʥʥʷ ï ʟʙʝʨʝʞʝʥʥʷ ʨʝʩʫʨʩʽʚ ʫ ʙʨʘʫʟʝʨʽ ʘʙʦ ʥʘ ʧʨʠʩʪʨʦʾ 

ʢʦʨʠʩʪʫʚʘʯʘ: Cache API ï ʜʦʟʚʦʣʷʻ ʚʝʙʟʘʩʪʦʩʫʥʢʫ ʟʙʝʨʽʛʘʪʠ ʪʘ ʦʪʨʠʤʫʚʘʪʠ HTTP-

ʟʘʧʠʪʠ ʽ ʚʽʜʧʦʚʽʜʽ; Service Workers ï ʧʨʦʢʩʽ-ʩʝʨʚʝʨʠ, ʷʢʽ ʢʝʨʫʶʪʴ ʢʝʰʫʚʘʥʥʷʤ ʽ 

ʤʦʞʫʪʴ ʦʙʨʦʙʣʷʪʠ ʟʘʧʠʪʠ ʥʘʚʽʪʴ ʫ ʨʝʞʠʤʽ ʦʬʣʘʡʥ; Workbox ï ʙʽʙʣʽʦʪʝʢʘ, ʱʦ 

ʩʧʨʦʱʫʻ ʨʝʘʣʽʟʘʮʽʶ ʩʪʨʘʪʝʛʽʡ ʢʝʰʫʚʘʥʥʷ ʫ PWA. 

ʉʝʨʚʝʨʥʝ ʢʝʰʫʚʘʥʥʷ ï ʟʙʝʨʝʞʝʥʥʷ ʦʙʨʦʙʣʝʥʠʭ ʜʘʥʠʭ ʥʘ ʩʪʦʨʦʥʽ ʩʝʨʚʝʨʘ: 

Redis ï ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʝ ʩʭʦʚʠʱʝ ʢʣʶʯ-ʟʥʘʯʝʥʥʷ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʜʠʥʘʤʽʯʥʦʛʦ 

ʢʦʥʪʝʥʪʫ [2]; Varnish ï ʟʚʦʨʦʪʥʠʡ ʧʨʦʢʩʽ-ʩʝʨʚʝʨ, ʱʦ ʢʝʰʫʻ HTML-ʩʪʦʨʽʥʢʠ ʜʣʷ 

ʰʚʠʜʢʦʾ ʜʦʩʪʘʚʢʠ [3]. 

ʂʝʰʫʚʘʥʥʷ ʥʘ ʨʽʚʥʽ ʤʝʨʝʞʽ ï ʚʠʢʦʨʠʩʪʘʥʥʷ CDN (Content Delivery 

Network) ʜʣʷ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʢʝʰʦʚʘʥʦʛʦ ʢʦʥʪʝʥʪʫ ʤʽʞ ʩʝʨʚʝʨʘʤʠ ʧʦ ʚʩʴʦʤʫ 

ʩʚʽʪʫ. 

ɺʧʣʠʚ ʢʝʰʫʚʘʥʥʷ ʥʘ ʰʚʠʜʢʦʜʽʶ ʚʝʙʨʝʩʫʨʩʽʚ: ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ï ʢʝʰʦʚʘʥʽ ʜʘʥʽ ʤʦʞʫʪʴ ʟʘʚʘʥʪʘʞʫʚʘʪʠʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ 

ʣʦʢʘʣʴʥʦʛʦ ʩʭʦʚʠʱʘ, ʘ ʥʝ ʟ ʩʝʨʚʝʨʘ; ʟʥʠʞʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʝʨʚʝʨ ï

 ʟʤʝʥʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʟʘʧʠʪʽʚ ʜʦ ʩʝʨʚʝʨʥʦʾ ʯʘʩʪʠʥʠ ʚʝʙʟʘʩʪʦʩʫʥʢʫ; ʧʽʜʚʠʱʝʥʥʷ 

ʜʦʩʪʫʧʥʦʩʪʽ ï ʚʝʙʟʘʩʪʦʩʫʥʢʠ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʥʘʚʽʪʴ ʙʝʟ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ 



ʉɽʂʎɯʗ: ɯʥʩʪʨʫʤʝʥʪʠ, ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʪʘ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 10 ʢʚʽʪʥʷ 2025, ˉ 15 
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ʤʝʨʝʞʽ; ʦʧʪʠʤʽʟʘʮʽʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʨʝʞʝʚʦʛʦ ʪʨʘʬʽʢʫ ï ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʜʣʷ 

ʤʦʙʽʣʴʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʧʦʚʽʣʴʥʠʭ ʟô̒ ʜʥʘʥʴ. 

ʊʘʙʣʠʮʷ 1 

ʇʦʨʽʚʥʷʥʥʷ ʢʣʽʻʥʪʩʴʢʠʭ ʤʝʭʘʥʽʟʤʽʚ ʢʝʰʫʚʘʥʥʷ 
ʇʘʨʘʤʝʪʨ Cache API Service Workers Workbox 

ʄʦʞʝ ʧʨʘʮʶʚʘʪʠ 

ʘʚʪʦʥʦʤʥʦ 
 ʊʘʢ 

 ʅʽ (ʧʦʪʨʝʙʫʻ Service 

Worker) 

 ʅʽ (ʧʦʪʨʝʙʫʻ Service 

Worker) 

ʇʝʨʝʭʦʧʣʝʥʥʷ 

ʟʘʧʠʪʽʚ 
 ʅ ̔  ʊʘʢ  ʊʘʢ 

ʉʪʨʘʪʝʛʽʾ ʢʝʰʫʚʘʥʥʷ 
Ḡ  

ʆʙʤʝʞʝʥʽ 

 ʈʽʟʥʽ ʚʘʨʽʘʥʪʠ (cache-first, 

network-first ʪʦʱʦ) 
 ɸʚʪʦʤʘʪʠʟʦʚʘʥʽ 

ɸʚʪʦʤʘʪʠʯʥʝ 

ʦʥʦʚʣʝʥʥʷ ʢʝʰʫ 
 ʅ ̔

Ḡ  ʏʘʩʪʢʦʚʦ (ʧʦʪʨʽʙʥʦ 

ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʚʨʫʯʥʫ) 
 ʊʘʢ 

ʆʬʣʘʡʥ-ʨʦʙʦʪʘ 
 

ʆʙʤʝʞʝʥʘ 
 ʊʘʢ  ʊʘʢ 

ʇʨʦʩʪʦʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ 
Ḡ  

ʉʝʨʝʜʥʷ 

 ʉʢʣʘʜʥʘ (ʧʦʪʨʽʙʝʥ ʨʫʯʥʠʡ 

ʢʦʜ) 
 ɼʫʞʝ ʧʨʦʩʪʘ 

ɻʥʫʯʢʽʩʪʴ  ɺʠʩʦʢʘ  ɺʠʩʦʢʘ 
Ḡ  ʆʙʤʝʞʝʥʘ (ʟʘʣʝʞʠʪʴ ʚʽʜ 

Workbox API) 
 

Cache API ï ʥʘʡʢʨʘʱʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʙʘʟʦʚʦʛʦ ʢʝʰʫʚʘʥʥʷ ʨʝʩʫʨʩʽʚ ʙʝʟ 

ʩʢʣʘʜʥʠʭ ʩʪʨʘʪʝʛʽʡ. Service Workers ï ʦʩʥʦʚʥʠʡ ʤʝʭʘʥʽʟʤ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʛʥʫʯʢʠʭ 

ʩʪʨʘʪʝʛʽʡ ʢʝʰʫʚʘʥʥʷ ʪʘ ʦʬʣʘʡʥ-ʨʦʙʦʪʠ. Workbox ï ʥʘʡʢʨʘʱʝ ʨʽʰʝʥʥʷ ʜʣʷ ʪʠʭ, ʭʪʦ 

ʭʦʯʝ ʰʚʠʜʢʦ ʥʘʣʘʰʪʫʚʘʪʠ ʢʝʰʫʚʘʥʥʷ ʙʝʟ ʩʢʣʘʜʥʦʾ ʨʦʟʨʦʙʢʠ. ɿʘʣʝʞʥʦ ʚʽʜ ʧʦʪʨʝʙ 

ʟʘʩʪʦʩʫʥʢʫ, ʤʦʞʥʘ ʢʦʤʙʽʥʫʚʘʪʠ ʮʽ ʤʝʭʘʥʽʟʤʠ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʟʤʝʥʰʝʥʥʷ ʟʘʪʨʠʤʦʢ ʫ PWA. 

ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʥʘ ʩʬʦʨʤʫʣʶʚʘʪʠ ʪʘʢʽ ʧʨʘʢʪʠʯʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʢʝʰʫʚʘʥʥʷ ʫ 

ʧʨʦʛʨʝʩʠʚʥʠʭ ʚʝʙʟʘʩʪʦʩʫʥʢʘʭ: 

1. ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ Service Workers ʜʣʷ ʦʬʣʘʡʥ-ʨʦʙʦʪʠ ʪʘ ʟʤʝʥʰʝʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʝʨʚʝʨ: ʨʝʘʣʽʟʘʮʽʷ Cache API ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʦʩʥʦʚʥʠʭ ʨʝʩʫʨʩʽʚ 

(HTML, CSS, JS, ʟʦʙʨʘʞʝʥʴ) ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʰʚʠʜʢʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʥʠʭ; 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʨʘʪʝʛʽʾ ʢʝʰʫʚʘʥʥʷ, ʪʘʢʽ ʷʢ cache-first (ʜʣʷ ʩʪʘʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ) ʪʘ 

stale-while-revalidate (ʜʣʷ ʜʠʥʘʤʽʯʥʦʛʦ ʢʦʥʪʝʥʪʫ); ʥʘʣʘʰʪʫʚʘʥʥʷ Workbox ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʢʝʰʫʚʘʥʥʷ ʪʘ ʦʥʦʚʣʝʥʥʷ ʨʝʩʫʨʩʽʚ. 

2. ʆʧʪʠʤʽʟʫʚʘʪʠ ʩʝʨʚʝʨʥʝ ʢʝʰʫʚʘʥʥʷ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʟʘʪʨʠʤʦʢ ʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ: ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ Redis ʜʣʷ ʢʝʰʫʚʘʥʥʷ ʯʘʩʪʦ ʟʘʧʠʪʫʚʘʥʠʭ API-

ʜʘʥʠʭ, ʱʦ ʟʤʝʥʰʠʪʴ ʯʘʩ ʚʽʜʧʦʚʽʜʽ ʩʝʨʚʝʨʘ; ʥʘʣʘʰʪʫʚʘʪʠ Varnish Cache ʷʢ 

ʟʚʦʨʦʪʥʠʡ ʧʨʦʢʩʽ-ʩʝʨʚʝʨ ʜʣʷ ʢʝʰʫʚʘʥʥʷ HTML-ʩʪʦʨʽʥʦʢ ʽ ʧʨʠʩʢʦʨʝʥʥʷ ʜʦʩʪʘʚʢʠ 

ʢʦʥʪʝʥʪʫ; ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ CDN (Cloudflare, Akamai, Fastly) ʜʣʷ ʛʣʦʙʘʣʴʥʦʛʦ 

ʢʝʰʫʚʘʥʥʷ ʩʪʘʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ. 

3. ʆʙʠʨʘʪʠ ʚʽʜʧʦʚʽʜʥʫ ʩʪʨʘʪʝʛʽʶ ʢʝʰʫʚʘʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʢʦʥʪʝʥʪʫ: 

Cache-first ï ʜʣʷ ʩʪʘʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ (CSS, JavaScript, ʟʦʙʨʘʞʝʥʥʷ); Network-first ï

 ʜʣʷ ʜʘʥʠʭ, ʱʦ ʯʘʩʪʦ ʦʥʦʚʣʶʶʪʴʩʷ (ʥʦʚʠʥʠ, ʧʦʚʽʜʦʤʣʝʥʥʷ); Stale-while-revalidate ï

 ʜʣʷ ʢʦʥʪʝʥʪʫ, ʷʢʠʡ ʤʦʞʥʘ ʦʥʦʚʣʶʚʘʪʠ ʫ ʬʦʥʦʚʦʤʫ ʨʝʞʠʤʽ (ʩʪʘʪʪʽ, ʢʘʪʘʣʦʛʠ 



ʉɽʂʎɯʗ: ɯʥʩʪʨʫʤʝʥʪʠ, ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʪʘ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 
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ʪʦʚʘʨʽʚ); No-cache ʘʙʦ network-only ï ʜʣʷ ʜʘʥʠʭ, ʱʦ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦ ʟʘʚʞʜʠ 

ʦʪʨʠʤʫʚʘʪʠ ʩʚʽʞʠʤʠ (ʦʩʦʙʠʩʪʽ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʧʣʘʪʽʞʥʘ ʽʥʬʦʨʤʘʮʽʷ). 

4. ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʢʦʥʪʨʦʣʴ ʢʝʰʫʚʘʥʥʷ ʥʘ ʨʽʚʥʽ ʟʘʛʦʣʦʚʢʽʚ HTTP: 

ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʫ ʞʠʪʪʷ ʢʝʰʫ ʯʝʨʝʟ Cache-Control (max-age, must-revalidate, 

immutable); ʥʘʣʘʰʪʦʚʫʡʪʝ ETag ʜʣʷ ʢʦʥʪʨʦʣʶ ʦʥʦʚʣʝʥʴ ʨʝʩʫʨʩʽʚ; ʚʠʢʦʨʠʩʪʘʥʥʷ 

Expires ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʫ ʜʽʾ ʢʝʰʦʚʘʥʠʭ ʨʝʩʫʨʩʽʚ. 

5. ʈʝʛʫʣʷʨʥʦ ʧʝʨʝʚʽʨʷʪʠ ʪʘ ʦʥʦʚʣʶʡʪʝ ʢʝʰʦʚʘʥʽ ʜʘʥʽ: ʨʝʘʣʽʟʘʮʽʷ ʤʝʭʘʥʽʟʤʫ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʦʥʦʚʣʝʥʥʷ ʢʝʰʫ ʧʨʠ ʚʠʭʦʜʽ ʥʦʚʠʭ ʚʝʨʩʽʡ ʟʘʩʪʦʩʫʥʢʫ; ʚʠʢʦʨʠʩʪʘʥʥʷ 

background sync ʜʣʷ ʦʥʦʚʣʝʥʥʷ ʢʝʰʫ ʧʨʠ ʚʽʜʥʦʚʣʝʥʥʽ ʟô̒ ʜʥʘʥʥʷ; ʜʦʜʘʚʘʥʥʷ 

ʤʝʭʘʥʽʟʤʫ ʚʠʜʘʣʝʥʥʷ ʟʘʩʪʘʨʽʣʠʭ ʢʝʰʦʚʘʥʠʭ ʜʘʥʠʭ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʘʤô̫ ʪʽ ʧʨʠʩʪʨʦʶ. 

6. ʊʝʩʪʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʝʰʫʚʘʥʥʷ: ʚʠʢʦʨʠʩʪʘʥʥʷ Lighthouse ʘʙʦ 

PageSpeed Insights ʜʣʷ ʘʥʘʣʽʟʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʝʰʫʚʘʥʥʷ; ʪʝʩʪʫʚʘʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʢʝʰʦʚʘʥʠʭ ʨʝʩʫʨʩʽʚ ʫ Chrome DevTools (Application Ÿ Cache 

Storage Service Workers); ʘʥʘʣʽʟ ʤʝʨʝʞʝʚʦʛʦ ʪʨʘʬʽʢʘ ʪʘ ʯʘʩʪʦʪʠ ʦʥʦʚʣʝʥʥʷ 

ʢʝʰʦʚʘʥʠʭ ʨʝʩʫʨʩʽʚ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʦʧʦʤʦʞʝ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʰʚʠʜʢʦʜʽʶ 

ʧʨʦʛʨʝʩʠʚʥʠʭ ʚʝʙʟʘʩʪʦʩʫʥʢʽʚ, ʧʦʢʨʘʱʠʪʠ ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʜʦʩʚʽʜ ʽ ʟʤʝʥʰʠʪʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʝʨʚʝʨʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʢʝʰʫʚʘʥʥʷ ʫ ʧʨʦʛʨʝʩʠʚʥʠʭ 

ʚʝʙʟʘʩʪʦʩʫʥʢʘʭ (PWA) ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʨʽʟʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ 

ʢʝʰʫʚʘʥʥʷ ʪʘ ʦʮʽʥʝʥʦ ʾʭʥʶ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʧʽʜʚʠʱʝʥʥʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʚʝʙʨʝʩʫʨʩʽʚ. 

ʂʝʰʫʚʘʥʥʷ ʻ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʰʚʠʜʢʦʜʽʾ PWA. ɺʦʥʦ 

ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʟʤʝʥʰʠʪʠ ʯʘʩ ʟʘʚʘʥʪʘʞʝʥʥʷ, ʟʥʠʟʠʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʝʨʚʝʨʠ ʪʘ 

ʧʦʢʨʘʱʠʪʠ ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʜʦʩʚʽʜ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʥʝʩʪʘʙʽʣʴʥʦʤʫ ʽʥʪʝʨʥʝʪ-

ʟô̒ ʜʥʘʥʥʽ ʘʙʦ ʚ ʦʬʣʘʡʥ-ʨʝʞʠʤʽ. ʂʣʽʻʥʪʩʴʢʽ ʤʝʭʘʥʽʟʤʠ ʢʝʰʫʚʘʥʥʷ (Cache API, 

Service Workers, Workbox) ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ ʥʘ ʙʦʮʽ 

ʙʨʘʫʟʝʨʘ. Service Workers ʜʦʟʚʦʣʷʶʪʴ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʨʽʟʥʽ ʩʪʨʘʪʝʛʽʾ ʢʝʰʫʚʘʥʥʷ, ʘ 

Workbox ʩʧʨʦʱʫʻ ʾʭ ʽʥʪʝʛʨʘʮʽʶ, ʘʚʪʦʤʘʪʠʟʫʶʯʠ ʦʥʦʚʣʝʥʥʷ ʢʝʰʫ ʪʘ ʢʝʨʫʚʘʥʥʷ 

ʤʝʨʝʞʝʶ. ʉʝʨʚʝʨʥʽ ʨʽʰʝʥʥʷ, ʪʘʢʽ ʷʢ Redis ʽ Varnish, ʝʬʝʢʪʠʚʥʦ ʟʤʝʥʰʫʶʪʴ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʝʨʚʝʨ. Redis ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʢʝʰʫʚʘʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʜʘʥʠʭ 

ʫ ʧʘʤô̫ ʪʽ, ʪʦʜʽ ʷʢ Varnish ʧʦʢʨʘʱʫʻ ʜʦʩʪʘʚʢʫ HTML-ʩʪʦʨʽʥʦʢ, ʱʦ ʧʨʠʩʢʦʨʶʻ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʢʦʥʪʝʥʪʫ. ʂʦʥʪʨʦʣʴ ʢʝʰʫʚʘʥʥʷ ʯʝʨʝʟ HTTP-ʟʘʛʦʣʦʚʢʠ ʻ ʚʘʞʣʠʚʠʤ 

ʘʩʧʝʢʪʦʤ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ. ʈʝʛʫʣʷʨʥʝ ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛ 

ʢʝʰʫʚʘʥʥʷ ʜʦʧʦʤʘʛʘʶʪʴ ʧʽʜʪʨʠʤʫʚʘʪʠ ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ PWA. ɯʥʩʪʨʫʤʝʥʪʠ, 

ʪʘʢʽ ʷʢ Lighthouse, Chrome DevTools ʪʘ PageSpeed Insights, ʜʦʟʚʦʣʷʶʪʴ ʘʥʘʣʽʟʫʚʘʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʝʰʫ ʪʘ ʚʠʷʚʣʷʪʠ ʤʦʞʣʠʚʽ ʧʨʦʙʣʝʤʠ. 

ʇʨʘʚʠʣʴʥʝ ʧʦʻʜʥʘʥʥʷ ʢʣʽʻʥʪʩʴʢʦʛʦ ʪʘ ʩʝʨʚʝʨʥʦʛʦ ʢʝʰʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ 

ʜʦʩʷʛʪʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʙʘʣʘʥʩʫ ʤʽʞ ʰʚʠʜʢʽʩʪʶ ʟʘʚʘʥʪʘʞʝʥʥʷ, ʘʢʪʫʘʣʴʥʽʩʪʶ 

ʢʦʥʪʝʥʪʫ ʪʘ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʢʝʰʫʚʘʥʥʷ ʻ ʥʝʦʙʭʽʜʥʦʶ ʩʢʣʘʜʦʚʦʶ ʨʦʟʨʦʙʢʠ ʧʨʦʜʫʢʪʠʚʥʠʭ ʽ ʥʘʜʽʡʥʠʭ 

ʧʨʦʛʨʝʩʠʚʥʠʭ ʚʝʙʟʘʩʪʦʩʫʥʢʽʚ. 



ʉɽʂʎɯʗ: ɯʥʩʪʨʫʤʝʥʪʠ, ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʪʘ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 
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1. PWA Caching. URL: https://web.dev/learn/pwa/caching (ʘvailable at: 30.03.2025). 

2. What is Redis? URL: https://www.ibm.com/think/topics/redis (ʘvailable at: 30.03.2025). 

3. Introduction to Varnish. URL: https://varnish-cache.org/intro/ (ʘvailable at: 30.03.2025). 

ʆʅʃɸʁʅ-ʆʉɺɯʊɸ: ɸʅɸʃɯɿ ʉʋʏɸʉʅʀʍ ʇʃɸʊʌʆʈʄ ɼʃʗ 

ɼʀʉʊɸʅʎɯʁʅʆɻʆ ʅɸɺʏɸʅʅʗ 

ɹʘʥʮʫʨ ɯʨʠʥʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ 
ʟʜʦʙʫʚʘʯ ʧʝʨʰʦʛʦ (ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ 

(ɯʥʬʦʨʤʘʪʠʢʘ), 

ʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

bantsur_io@fizmat.tnpu.edu.ua 

ɹʘʨʥʘ ʆʣʴʛʘ ɺʘʩʠʣʽʚʥʘ 
ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

barna@tnpu.edu.ua 

ʆʜʥʠʤ ʽʟ ʪʨʝʥʜʽʚ ʩʫʯʘʩʥʦʾ ʦʩʚʽʪʠ ʻ ʜʠʩʪʘʥʮʽʡʥʘ ʦʩʚʽʪʘ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʥʘ 

ʧʦʪʨʝʙʠ ʩʫʯʘʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʚ ʤʦʙʽʣʴʥʦʩʪʽ, ʛʥʫʯʢʦʩʪʽ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ ʟʥʘʥʴ. 

ɿʘʚʜʷʢʠ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʥʘʚʯʘʥʥʶ ʥʝʧʦʤʽʪʥʽ ʛʝʦʛʨʘʬʽʯʥʽ ʪʘ ʩʦʮʽʘʣʴʥʽ 

ʙʘʨô̒ ʨʠ, ʢʦʨʠʩʪʫʚʘʯʽ ʤʘʶʪʴ ʜʦʩʪʫʧ ʜʦ ʧʨʦʚʽʜʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡ. 

ʇʣʘʪʬʦʨʤʠ ʜʣʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʩʝʨʝʜ ʷʢʠʭ Moodle, Google Classroom, 

Zoom, ʜʦʟʚʦʣʷʶʪʴ ʦʨʛʘʥʽʟʫʚʘʪʠ ʩʚʽʡ ʯʘʩ ʥʘʡʟʨʫʯʥʽʰʝ, ʩʪʚʦʨʶʶʯʠ ʥʦʚʝ 

ʢʦʦʧʝʨʘʪʠʚʥʝ ʥʘʚʯʘʥʥʷ ʪʘ ʧʨʘʢʪʠʯʥʝ ʟʘʢʨʽʧʣʝʥʥʷ ʟʥʘʥʴ [4, ʩ. 100ï101]. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʧʝʨʝʚʘʛʠ, ʦʥʣʘʡʥ-ʦʩʚʽʪʘ ʚʠʤʘʛʘʻ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ 

ʩʘʤʦʜʠʩʮʠʧʣʽʥʠ, ʭʦʨʦʰʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʥʦʚʽʪʥʽʭ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʧʽʜʭʦʜʽʚ. ɺʘʞʣʠʚʠʤʠ ʟʘʣʠʰʘʶʪʴʩʷ ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʩʪʫʜʝʥʪʘʤʠ ʪʘ ʚʠʢʣʘʜʘʯʘʤʠ, 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʠʢ ʥʘʚʯʘʥʥʷ ʪʘ ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ [1]. ʊʦʤʫ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʘʥʘʣʽʟʫ ʧʝʨʝʚʘʛ ʪʘ ʥʝʜʦʣʽʢʽʚ ʧʣʘʪʬʦʨʤ ʜʣʷ 

ʧʽʜʪʨʠʤʢʠ ʦʥʣʘʡʥ ʦʩʚʽʪʠ, ʱʦ ʽ ʻ ʤʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ.  

ʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʤʘʶʪʴ ʧʦʪʫʞʥʠʡ ʚʧʣʠʚ ʥʘ ʪʝʧʝʨʽʰʥʻ ʞʠʪʪʷ ʪʘ 

ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʧʣʠʚʘʶʪʴ ʥʘ ʥʘʰʝ ʥʘʚʯʘʥʥʷ. ʈʝʟʫʣʴʪʘʪʦʤ ʪʘʢʦʛʦ ʚʧʣʠʚʫ ʻ 

ʨʦʟʚʠʪʦʢ ʦʥʣʘʡʥ-ʦʩʚʽʪʠ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦʪʨʝʙʦʶ ʚ ʘʜʘʧʪʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ ʜʦ ʚʠʢʣʠʢʽʚ (ʧʘʥʜʝʤʽʷ, ʚʽʡʩʴʢʦʚʽ ʜʽʾ, ʩʦʮʽʘʣʴʥʘ ʥʝʨʽʚʥʽʩʪʴ, ʪʦʱʦ) [3, ʩ. 44]. 

ʆʥʣʘʡʥ-ʦʩʚʽʪʘ ʻ ʥʝʚʽʜô̒ ʤʥʦʶ ʯʘʩʪʠʥʦʶ ʩʴʦʛʦʜʥʽʰʥʴʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʫʩʽʤ ʜʦʻʜʥʘʪʠʩʷ ʜʦ ʟʥʘʥʴ ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʥʘʚʯʘʥʥʷ. 

ʆʜʥʽʻʶ ʟ ʚʘʞʣʠʚʠʭ ʪʝʥʜʝʥʮʽʡ ʻ ʰʠʨʦʢʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ 

ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ. ʅʘʧʨʠʢʣʘʜ, ʫ ɼʘʥʽʾ ʟ 2013 ʨʦʢʫ ʮʠʬʨʦʚʽ ʥʘʚʯʘʣʴʥʽ ʧʣʘʪʬʦʨʤʠ 

(DLP) ʻ ʦʙʦʚô̫ ʟʢʦʚʠʤʠ. ʎʷ ʥʘʚʯʘʣʴʥʘ ʧʣʘʪʬʦʨʤʘ ʤʽʩʪʠʪʴ ʨʽʟʥʽ ʝʣʝʤʝʥʪʠ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ. ɺʯʠʪʝʣʽ ʤʦʞʫʪʴ ʥʠʤʠ ʜʽʣʠʪʠʩʷ, ʟʤʽʥʶʚʘʪʠ, ʪʘʢʦʞ 

ʪʘʢʽ ʢʫʨʩʠ ʻ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʥʘʫʢʦʚʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ [3, ʩ. 44]. 

ʃʘʪʚʽʡʩʴʢʽ ʜʦʩʣʽʜʥʠʢʠ ʧʨʦʚʝʣʠ ʦʧʠʪʫʚʘʥʥʷ ʩʝʨʝʜ ʚʯʠʪʝʣʽʚ ʱʦʜʦ ʾʭʥʴʦʛʦ ʩʪʘʚʣʝʥʥʷ 

ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʧʣʘʪʬʦʨʤ, ʙʫʣʦ ʦʧʠʪʘʥʦ 705 ʚʯʠʪʝʣʽʚ. ɿʘ 
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ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʧʠʪʫʚʘʥʥʷ ʤʘʡʞʝ 80 % ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʚʯʘʣʴʥʽ 

ʧʣʘʪʬʦʨʤʠ [3, ʩ. 45]. 

ʆʯʽʢʫʻʪʴʩʷ, ʱʦ ʚ ʥʘʩʪʫʧʥʽ ʧô̫ ʪʴ ʨʦʢʽʚ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ 

ʪʘ ʽʥʰʽ ʽʥʥʦʚʘʮʽʾ ʩʪʘʥʫʪʴ ʚʠʨʽʰʘʣʴʥʠʤʠ, ʘ ʧʦʧʠʪ ʥʘ ʦʥʣʘʡʥ-ʦʩʚʽʪʫ ʣʠʰʝ 

ʟʨʦʩʪʘʪʠʤʝ. ʊʘʢ ʧʨʦʛʥʦʟʫʻ ʢʝʨʽʚʥʠʢ ʭʦʣʜʠʥʛʫ Netology Group ʄʘʢʩʠʤ 

ʉʧʽʨʽʜʦʥʦʚ [4, ʩ. 99]. 

ʆʜʥʘ ʟ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʭ ʽ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʧʣʘʪʬʦʨʤ ʜʣʷ ʧʽʜʪʨʠʤʢʠ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʻ ʧʣʘʪʬʦʨʤʘ çMoodleè. ʎʝ ʙʝʟʢʦʰʪʦʚʥʠʡ ʘʚʩʪʨʘʣʽʡʩʴʢʠʡ 

ʩʝʨʚʽʩ, ʩʪʚʦʨʝʥʠʡ ʥʘʩʘʤʧʝʨʝʜ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʚʠʢʣʘʜʘʯʝʤ ʽ ʩʣʫʭʘʯʝʤ. ʏʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʜʣʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ, ʪʘʢ ʽ ʜʣʷ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɺ ʋʢʨʘʾʥʽ, 

ʟʦʢʨʝʤʘ ʚ ʊʝʨʥʦʧʽʣʴʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʧʝʜʘʛʦʛʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤʝʥʽ 

ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ Moodle, ʥʘʜʘʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʥʝ 

ʣʠʰʝ ʥʘʚʯʘʪʠʩʷ, ʘ ʡ ʧʨʦʚʦʜʠʪʠ ʦʮʽʥʶʚʘʥʥʷ ʟʥʘʥʴ. ʅʝ ʤʝʥʰ ʧʦʧʫʣʷʨʥʠʤ ʻ ʦʩʚʽʪʥʽʡ 

ʨʝʩʫʨʩ Udemy, ʷʢʠʡ, ʪʘʢ ʩʘʤʦ ʷʢ ʽ Moodle, ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʽʥʰʠʭ ʩʝʨʚʽʩʽʚ ʪʠʤ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʣʘʜʘʯʘʤ ʪʘ ʩʧʝʮʽʘʣʽʩʪʘʤ ʩʘʤʦʩʪʽʡʥʦ ʩʪʚʦʨʶʚʘʪʠ ʢʫʨʩʠ, ʱʦ ʤʽʩʪʷʪʴ 

ʟʥʘʥʥʻʚʫ ʪʘ ʜʽʷʣʴʥʽʩʥʫ ʩʢʣʘʜʦʚʽ [2, c. 82ï83]. ʎʷ ʧʣʘʪʬʦʨʤʘ ʤʽʩʪʠʪʴ ʚʝʣʠʢʫ ʙʘʟʫ 

ʢʫʨʩʽʚ, ʪʘʢʦʞ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʥʘʚʠʯʦʢ ʫ 

ʜʠʟʘʡʥʽ, IT, ʙʽʟʥʝʩʽ. 

ʅʝ ʤʝʥʰ ʧʦʰʠʨʝʥʠʤ ʚʝʙʨʝʩʫʨʩʦʤ ʜʣʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚʚʘʞʘʻʪʴʩʷ 

ʧʣʘʪʬʦʨʤʘ Google Classroom ï ʮʝʡ ʩʝʨʚʝʨ ʦʙô̒ ʜʥʘʥʠʡ ʟ ʩʝʨʚʝʨʘʤʠ Google, 

ʧʽʜʪʨʠʤʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʝʦ, ʪʝʢʩʪʦʚʦʾ ʪʘ ʛʨʘʬʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɺʠʢʣʘʜʘʯ ʤʦʞʝ 

ʦʮʽʥʶʚʘʪʠ ʨʦʙʦʪʫ, ʪʝʩʪʫʚʘʪʠ, ʢʦʥʪʨʦʣʶʚʘʪʠ, ʧʝʨʝʛʣʷʜʘʪʠ ʚʠʢʦʥʘʥʽ ʟʘʚʜʘʥʥʷ, ʽ ʮʝ 

ʚʩʝ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʱʦ ʨʦʙʠʪʴ ʮʝʡ ʩʝʨʚʽʩ ʟʨʫʯʥʠʤ ʜʣʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ɺʽʥ ʟʨʫʯʥʠʡ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʷʢ ʜʣʷ ʰʢʦʣʷʨʽʚ, ʪʘʢ ʽ ʜʣʷ ʩʪʫʜʝʥʪʽʚ. 

ʊʘʢʦʞ ʧʦʧʫʣʷʨʥʠʤ ʩʝʨʚʽʩʦʤ ʻ Zoom, ʩʪʚʦʨʝʥʠʡ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʽʡ ʪʘ ʦʥʣʘʡʥ-ʟʫʩʪʨʽʯʝʡ. ʇʦʧʫʣʷʨʥʠʡ ʚʽʥ ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʧʨʦʩʪʦʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʜʠʩʪʘʥʮʽʡʥʠʭ ʧʘʨ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ [4, ʩ. 101]. 

ʅʘ ʦʩʥʦʚʽ ʝʤʧʽʨʠʯʥʦʾ ʦʮʽʥʢʠ ʨʦʟʛʣʷʥʝʤʦ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʧʣʘʪʬʦʨʤ, 

ʟʛʨʫʧʫʚʘʚʰʠ ʾʭ ʫ ʜʚʽ ʢʘʪʝʛʦʨʽʾ: ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʘ ʧʣʘʪʬʦʨʤʘ ï ʩʧʝʮʽʘʣʴʥʦ 

ʩʪʚʦʨʝʥʝ ʮʠʬʨʦʚʝ ʩʝʨʝʜʦʚʠʱʝ, ʷʢʝ ʦʙô̒ ʜʥʫʻ ʨʽʟʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʩʝʨʚʽʩʠ ʜʣʷ 

ʦʨʛʘʥʽʟʘʮʽʾ, ʧʨʦʚʝʜʝʥʥʷ ʪʘ ʩʫʧʨʦʚʦʜʫ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʦʥʣʘʡʥ (ʪʘʙʣ. 1) ʪʘ 

ʟʘʩʦʙʠ ʜʣʷ ʪʨʘʥʩʣʷʮʽʾ ʦʥʣʘʡʥ ʟʘʥʷʪʴ ï ʧʨʦʛʨʘʤʠ ʜʣʷ ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʽʡ (ʪʘʙʣ. 2).  

ʊʘʙʣʠʮʷ 1 
ʇʣʘʪʬʦʨʤʘ ʇʝʨʝʚʘʛʠ ʅʝʜʦʣʽʢʠ 

Google 

Classroom 

ʇʨʦʩʪʘ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ, ʦʙô̒ ʜʥʘʥʘ ʟ 

ʩʝʨʚʝʨʘʤʠ Google. 

ʇʦʪʨʽʙʥʘ ʨʝʻʩʪʨʘʮʽʷ ʥʘ Google-

ʘʢʘʫʥʪ. 

Moodle ɺʽʜʢʨʠʪʘ ʧʣʘʪʬʦʨʤʘ, ʧʨʦʩʪʝ ʫʧʨʘʚʣʽʥʥʷ 

ʥʘʚʯʘʥʥʷʤ, ʪʝʩʪʠ, SCORM*. 

ʉʢʣʘʜʥʠʡ ʽʥʪʝʨʬʝʡʩ, ʧʦʪʨʽʙʥʝ 

ʥʘʣʘʰʪʫʚʘʥʥʷ. 

Prometheus ɹʝʟʢʦʰʪʦʚʥʘ, ʩʝʨʪʠʬʽʢʘʪʠ, ʚʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ ʢʫʨʩʽʚ. 

ɹʽʣʴʰʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʩʘʤʦʦʩʚʽʪʠ, 

ʻ ʧʣʘʪʥʽ ʢʫʨʩʠ. 

EdEra ɿʤʽʩʪ ʚʽʜʧʦʚʽʜʘʻ ʫʢʨʘʾʥʩʴʢʽʡ ʧʨʦʛʨʘʤʽ 

ʪʘ ʚʢʣʶʯʘʻ ʽʥʪʝʨʘʢʪʠʚʥʽ ʟʘʚʜʘʥʥʷ. 

ʆʙʤʝʞʝʥʘ ʢʽʣʴʢʽʩʪʴ ʢʫʨʩʽʚ. 

ʅʘ ʋʨʦʢ ɿʨʫʯʥʠʡ ʽʥʪʝʨʬʝʡʩ, ʪʝʩʪʠ, ʢʫʨʩʠ, 

ʚʝʣʠʢʘ ʙʘʟʘ ʛʦʪʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ.  

ɭ ʧʣʘʪʥʽ ʬʫʥʢʮʽʾ, ʙʽʣʴʰʝ 

ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʰʢʦʣʠ. 

ɺʽʨʪʫʘʣʴʥʘ 

ʰʢʦʣʘ ʦʥʣʘʡʥ 

ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʨʦʟʨʦʙʣʝʥʠʭ ʢʫʨʩʽʚ, 

ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʰʢʽʣʴʥʽʡ ʧʨʦʛʨʘʤʽ 

ʇʦʪʨʽʙʥʘ ʨʝʻʩʪʨʘʮʽʷ, ʩʧʨʦʱʝʥʠʡ 

ʬʫʥʢʮʽʦʥʘʣ ʪʘ ʽʥʪʝʨʬʝʡʩ 
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SCORM* ï ʮʝ ʩʧʝʮʽʘʣʴʥʠʡ ʩʪʘʥʜʘʨʪ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʷʢʠʡ 

ʟʘʙʝʟʧʝʯʫʻ ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ ʽ ʢʦʥʪʨʦʣʴ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʫʯʥʽʚ. 

ʊʘʙʣʠʮʷ 2 
ʇʣʘʪʬʦʨʤʘ ʇʝʨʝʚʘʛʠ ʅʝʜʦʣʽʢʠ 

Zoom ʉʪʘʙʽʣʴʥʠʡ ʪʘ ʷʢʽʩʥʠʡ ʟʚô̫ ʟʦʢ, ʤʦʞʥʘ 

ʟʘʧʣʘʥʫʚʘʪʠ. 

ɹʝʟʢʦʰʪʦʚʥʦ ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ 

ʪʽʣʴʢʠ 40 ʭʚʠʣʠʥ. 

Google Meet ʇʨʦʩʪʠʡ ʜʦʩʪʫʧ, ʽʥʪʝʛʨʘʮʽʷ ʟ Googe. ʄʝʥʰ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ. 

Microsoft 

Teams 

ɿʨʫʯʥʦ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʡ, ʽʥʪʝʛʨʘʮʽʷ ʟ Office 

365. 

ʇʦʪʨʝʙʫʻ ʧʣʘʪʥʦʾ ʣʽʮʝʥʟʽʾ ʘʙʦ 

ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʘʢʘʫʥʪʫ. 

BigBlueButton ʉʪʚʦʨʝʥʠʡ ʜʣʷ ʦʩʚʽʪʠ, ʽʥʪʝʛʨʘʮʽʷ ʟ Moodle. ɺʠʤʘʛʘʻ ʩʝʨʚʝʨʥʠʭ ʨʝʩʫʨʩʽʚ ʘʙʦ 

ʭʦʩʪʠʥʛ. 

Discord ʇʦʧʫʣʷʨʥʠʡ ʩʝʨʝʜ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʯʘʪ, ʚʽʜʝʦ, 

ʜʟʚʽʥʢʠ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʛʨʫʧʦʚʦʾ ʨʦʙʦʪʠ.  

ʅʝ ʧʦʚʥʽʩʪʶ ʘʜʘʧʪʦʚʘʥʠʡ ʜʣʷ 

ʦʩʚʽʪʥʽʭ ʮʽʣʝʡ. 
 

ʂʦʞʥʘ ʟ ʨʦʟʛʣʷʥʫʪʠʭ ʧʣʘʪʬʦʨʤ ʜʣʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʘʻ ʩʚʦʾ 

ʟʘʚʜʘʥʥʷ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ, ʪʦʞ ʚʠʙʽʨ ʟʘʣʝʞʠʪʴ ʚʽʜ ʮʽʣʝʡ ʢʦʨʠʩʪʫʚʘʯʘ. ʆʜʥʘʢ ʚʘʨʪʦ 

ʨʦʟʛʣʷʥʫʪʠ ʟʘʛʘʣʴʥʽ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʦʥʣʘʡʥ-ʥʘʚʯʘʥʥʷ, ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʽ 3. 

ʊʘʙʣʠʮʷ 3 
ʇʝʨʝʚʘʛʠ ʅʝʜʦʣʽʢʠ 

ɻʥʫʯʢʽʩʪʴ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ. ʂʦʨʠʩʪʫʚʘʯʽ 

ʤʘʶʪʴ ʟʤʦʛʫ ʩʘʤʦʩʪʽʡʥʦ ʦʙʠʨʘʪʠ ʯʘʩ 

ʥʘʚʯʘʥʥʷ. 

ʅʠʟʴʢʠʡ ʨʽʚʝʥʴ ʤʦʪʠʚʘʮʽʾ. ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʩʪʫʜʝʥʪʽʚ ʥʝ ʟʘʚʝʨʰʫʻ ʥʘʚʯʘʥʥʷ ʯʝʨʝʟ ʙʨʘʢ 

ʽʥʪʝʨʝʩʫ.  

ʈʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʢʫʨʩʽʚ. ʆʥʣʘʡʥ-ʥʘʚʯʘʥʥʷ 

ʜʦʟʚʦʣʷʻ ʦʙʨʘʪʠ ʙʫʜʴ-ʷʢʠʡ ʢʫʨʩ. 

ʊʝʭʥʽʯʥʽ ʪʨʫʜʥʦʱʽ. ʇʦʛʘʥʝ ʟô̒ ʜʥʘʥʥʷ ʟ 

ʽʥʪʝʨʥʝʪʦʤ ʪʘ ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʽ ʧʨʠʩʪʨʦʾ ʻ 

ʧʨʦʙʣʝʤʦʶ ʜʣʷ ʙʘʛʘʪʴʦʭ ʩʪʫʜʝʥʪʽʚ. 

ɼʦʩʪʫʧʥʽʩʪʴ. ʅʘʚʯʘʥʥʷ ʤʦʞʣʠʚʝ ʟ ʙʫʜʴ-

ʷʢʦʾ ʪʦʯʢʠ, ʜʝ ʻ ʽʥʪʝʨʥʝʪ-ʟʚô̫ ʟʦʢ. 

ɹʨʘʢ ʞʠʚʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ. ɺʽʜʩʫʪʥʽʩʪʴ ʧʨʷʤʦʛʦ 

ʩʧʽʣʢʫʚʘʥʥʷ ʩʪʫʜʝʥʪʘ ʪʘ ʚʠʢʣʘʜʘʯʘ ʤʦʞʝ 

ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʠʪʠʩʷ ʥʘ ʝʤʦʮʽʡʥʦʤʫ 

ʩʧʨʠʡʥʷʪʪʽ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɽʢʦʥʦʤʽʷ ʚʠʪʨʘʪ. ʅʝ ʧʦʪʨʽʙʥʦ ʚʠʪʨʘʯʘʪʠʩʷ 

ʥʘ ʧʨʦʞʠʚʘʥʥʷ, ʪʨʘʥʩʧʦʨʪ. 

ʈʝʟʫʣʴʪʘʪʠ ʦʮʽʥʶʚʘʥʥʷ. ɸʚʪʦʤʘʪʠʯʥʽ ʩʠʩʪʝʤʠ ʥʝ 

ʟʘʚʞʜʠ ʯʽʪʢʦ ʦʮʽʥʶʶʪʴ ʟʥʘʥʥʷ ʩʪʫʜʝʥʪʽʚ. 

ɯʥʜʠʚʽʜʫʘʣʽʟʘʮʽʷ ʥʘʚʯʘʥʥʷ. ʆʥʣʘʡʥ-

ʧʣʘʪʬʦʨʤʠ ʜʦʟʚʦʣʷʶʪʴ ʚʨʘʭʫʚʘʪʠ 

ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ. 

ɺʘʞʢʦ ʦʧʘʥʫʚʘʪʠ ʧʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ. ɼʝʷʢʽ 

ʜʠʩʮʠʧʣʽʥʠ ʧʦʪʨʝʙʫʶʪʴ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ, 

ʷʢʽ ʩʢʣʘʜʥʦ ʟʜʦʙʫʪʠ ʙʝʟ ʬʽʟʠʯʥʦʾ ʧʨʠʩʫʪʥʦʩʪʽ.  

ʇʨʦʩʪʽʰʝ ʟʥʘʡʪʠ ʨʦʙʦʪʫ. ʂʫʨʩʠ ʚʩʝ 

ʯʘʩʪʽʰʝ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʢʦʤʧʘʥʽʷʤʠ ʜʣʷ 

ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʧʨʘʮʽʚʥʠʢʽʚ.  

ɺʜʦʤʘ ʣʝʛʢʦ ʚʽʜʚʦʣʽʢʪʠʩʷ. ɼʦʤʘʰʥʷ ʘʪʤʦʩʬʝʨʘ 

ʤʦʞʝ ʟʥʠʞʫʚʘʪʠ ʢʦʥʮʝʥʪʨʘʮʽʶ. 

ɹʝʟʧʝʯʥʽʩʪʴ. ɺ ʫʤʦʚʘʭ ʝʧʽʜʝʤʽʾ ʯʠ ʽʥʰʠʭ 

ʨʠʟʠʢʽʚ ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʜʦʧʦʤʘʛʘʻ 

ʫʥʠʢʥʫʪʠ ʥʝʙʝʟʧʝʢʠ. 

ʉʢʣʘʜʥʽʩʪʴ ʟ ʘʢʘʜʝʤʽʯʥʦʶ ʜʦʙʨʦʯʝʩʥʽʩʪʶ.  

ʄʦʞʣʠʚʽʩʪʴ ʟʘʧʠʩʫ ʟʘʥʷʪʴ. ɿʘʚʜʷʢʠ ʟʘʧʠʩʫ 

ʤʦʞʥʘ ʧʝʨʝʛʣʷʥʫʪʠ ʣʝʢʮʽʶ ʧʽʟʥʽʰʝ, ʱʦ 

ʢʦʨʠʩʥʦ ʜʣʷ ʧʦʚʪʦʨʝʥʥʷ. 

ɿʦʨʦʚʝ ʧʝʨʝʥʘʧʨʫʞʝʥʥʷ. ɼʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ 

ʚʠʤʘʛʘʻ ʙʘʛʘʪʦ ʧʨʦʚʝʜʝʥʦʛʦ ʯʘʩʫ ʧʝʨʝʜ 

ʤʦʥʽʪʦʨʦʤ ʥʦʫʪʙʫʢʘ.  
 

ɼʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ ʚʧʝʚʥʝʥʦ ʫʪʚʝʨʜʞʫʻʪʴʩʷ ʷʢ ʦʜʥʘ ʟ ʧʨʦʚʽʜʥʠʭ ʬʦʨʤ 

ʩʫʯʘʩʥʦʾ ʦʩʚʽʪʠ, ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʛʥʫʯʢʦʩʪʽ, ʜʦʩʪʫʧʥʦʩʪʽ ʪʘ ʟʜʘʪʥʦʩʪʽ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ 

ʧʦʪʨʝʙ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. ɸʥʘʣʽʟ ʮʠʬʨʦʚʠʭ ʧʣʘʪʬʦʨʤ ʟʘʩʚʽʜʯʠʚ, 

ʱʦ ʢʦʞʥʘ ʟ ʥʠʭ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ ʦʙʤʝʞʝʥʥʷ, ʧʨʦʪʝ ʚʩʽ ʚʦʥʠ ʚʽʜʽʛʨʘʶʪʴ 



ʉɽʂʎɯʗ: ɯʥʩʪʨʫʤʝʥʪʠ, ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʪʘ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 10 ʢʚʽʪʥʷ 2025, ˉ 15 
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ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʝʬʝʢʪʠʚʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ʫʤʦʚʘʭ ʮʠʬʨʦʚʦʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ. 

ʈʘʟʦʤ ʽʟ ʨʦʟʚʠʪʢʦʤ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʽʜʚʠʱʫʻʪʴʩʷ ʽ 

ʷʢʽʩʪʴ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ, ʦʜʥʘʢ ʫʩʧʽʰʥʽʩʪʴ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʨʘʤʦʪʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʜʠʟʘʡʥʫ, ʪʝʭʥʽʯʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʪʘ ʩʠʩʪʝʤʥʦʾ ʧʽʜʪʨʠʤʢʠ ʥʘ ʽʥʩʪʠʪʫʮʽʡʥʦʤʫ ʨʽʚʥʽ. ʇʝʨʩʧʝʢʪʠʚʠ ʦʥʣʘʡʥ-ʦʩʚʽʪʠ 

ʧʦʚô̫ ʟʘʥʽ ʟ ʧʦʜʘʣʴʰʠʤ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʽʥʥʦʚʘʮʽʡʥʠʭ ʨʽʰʝʥʴ, ʪʘʢʠʭ ʷʢ ʜʦʧʦʚʥʝʥʘ 

ʨʝʘʣʴʥʽʩʪʴ, ʘʜʘʧʪʠʚʥʝ ʥʘʚʯʘʥʥʷ, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʣʘʪʬʦʨʤ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʽʩʥʦʛʦ, ʜʦʩʪʫʧʥʦʛʦ ʪʘ ʙʝʟʧʝʯʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 
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ʃʝʥʴ ɸʥʜʨʽʡ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 
ʢʘʥʜʠʜʘʪ ʽʩʪʦʨʠʯʥʠʭ ʥʘʫʢ, ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

lenandr@tnpu.edu.ua 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʚʽʪʠ ʦʩʦʙʣʠʚʦʾ 

ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ 

ʪʘ ʧʽʜʪʨʠʤʢʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʉʫʯʘʩʥʽ ʚʠʢʣʠʢʠ, ʱʦ ʧʦʩʪʘʶʪʴ ʧʝʨʝʜ 

ʣʶʜʩʪʚʦʤ, ʟʫʤʦʚʣʶʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʦʩʚʽʪʥʶ ʩʬʝʨʫ ʽʥʩʪʨʫʤʝʥʪʽʚ, 

ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʝʬʝʢʪʠʚʥʫ ʢʦʤʫʥʽʢʘʮʽʶ, 

ʦʧʝʨʘʪʠʚʥʠʡ ʦʙʤʽʥ ʽʥʬʦʨʤʘʮʽʻʶ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʨʦʜʫʢʪʠʚʥʦʾ ʩʧʽʚʧʨʘʮʽ ʤʽʞ 

ʫʩʽʤʘ ʫʯʘʩʥʠʢʘʤʠ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʇʝʨʝʜ ʧʝʜʘʛʦʛʘʤʠ ʧʦʩʪʘʻ ʟʘʚʜʘʥʥʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʷʢʽʩʥʠʭ ʮʠʬʨʦʚʠʭ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʧʦʚʠʥʥʽ 

ʦʭʦʧʣʶʚʘʪʠ ʥʝ ʣʠʰʝ ʪʨʘʜʠʮʽʡʥʽ ʢʦʤʧôʁ ʪʝʨʠ, ʘ ʡ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʩʫʯʘʩʥʠʭ 

ʧʨʠʩʪʨʦʾʚ, ʟʜʘʪʥʠʭ ʽʥʪʝʛʨʫʚʘʪʠʩʷ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʫ ʨʽʟʥʠʭ ʪʠʧʘʭ ʟʘʢʣʘʜʽʚ 

ʦʩʚʽʪʠ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʩʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ 

ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ ʩʪʠʢʘʻʪʴʩʷ ʟ ʦʙʤʝʞʝʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ 
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ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤ. ʉʘʤʝ ʪʦʤʫ Google Workspace for Education, ʱʦ ʻ ʙʝʟʧʣʘʪʥʦʶ 

ʭʤʘʨʥʦʶ ʧʣʘʪʬʦʨʤʦʶ, ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʾ ʮʽʥʥʦʩʪʽ ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʋ ʙʘʛʘʪʴʦʭ ʦʩʚʽʪʷʥ ʽ ʜʦʩʽ ʚʠʥʠʢʘʶʪʴ 

ʧʠʪʘʥʥʷ ʱʦʜʦ ʧʨʘʢʪʠʯʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ, ʘʜʘʧʪʘʮʽʾ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʝʨʚʽʩʽʚ ʜʘʥʦʾ ʧʣʘʪʬʦʨʤʠ, ʱʦ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ ʡʦʛʦ 

ʬʫʥʢʮʽʦʥʘʣʫ, ʧʝʨʝʚʘʛ ʪʘ ʚʠʢʣʠʢʽʚ ʫ ʢʦʥʪʝʢʩʪʽ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʄʝʪʦʶ ʜʘʥʦʾ ʩʪʘʪʪʽ ʻ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʦʢʨʝʤʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ 

Google Workspace for Education ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʩʫʯʘʩʥʦʾ ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ 

ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ, ʘ ʪʘʢʦʞ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʾʭ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ 

ʫʤʦʚʘʭ ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʚʽʪʠ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʈʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷʤ ʨʦʣʽ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʽ, ʟʦʢʨʝʤʘ 

ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ, ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ ʦʩʚʽʪʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʧʽʜʪʨʠʤʢʠ 

ʦʩʚʽʪʥʽʭ ʽʥʽʮʽʘʪʠʚ. ʉʝʨʝʜ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʘʢʪʠʚʥʦ ʽʥʪʝʛʨʫʶʪʴʩʷ ʫ ʧʨʘʢʪʠʢʫ 

ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʧʦʩʽʜʘʶʪʴ ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʛʥʫʯʢʽʩʪʴ, ʜʦʩʪʫʧʥʽʩʪʴ ʽ ʟʨʫʯʥʽʩʪʴ ʫ ʩʪʚʦʨʝʥʥʽ ʮʠʬʨʦʚʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʩʪʦʨʫ. 

ʆʜʥʠʤ ʽʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʽ ʥʘʡʟʨʫʯʥʽʰʠʭ ʨʽʰʝʥʴ ʫ ʮʽʡ ʩʬʝʨʽ ʻ ʧʣʘʪʬʦʨʤʘ Google 

Workspace for Education, ʱʦ ʧʦʻʜʥʫʻ ʫ ʩʦʙʽ ʥʘʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ, 

ʢʦʦʨʜʠʥʘʮʽʾ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. 

ɼʘʥʘ ʧʣʘʪʬʦʨʤʘ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʝʬʝʢʪʠʚʥʦ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ 

ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ: ʥʘʜʘʚʘʪʠ ʜʦʩʪʫʧ ʜʦ ʤʘʪʝʨʽʘʣʽʚ, ʩʪʚʦʨʶʚʘʪʠ ʢʫʨʩʠ, ʢʝʨʫʚʘʪʠ 

ʟʘʚʜʘʥʥʷʤʠ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʘʜʽʡʥʫ ʢʦʤʫʥʽʢʘʮʽʶ ʚ ʦʥʣʘʡʥ-ʩʝʨʝʜʦʚʠʱʽ. ɿʜʦʙʫʚʘʯʽ 

ʦʩʚʽʪʠ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʧʦʢʨʘʱʫʶʪʴ ʩʚʦʾ ʢʦʤʫʥʽʢʘʪʠʚʥʽ ʪʘ ʮʠʬʨʦʚʽ ʥʘʚʠʯʢʠ, 

ʦʪʨʠʤʫʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʙʝʟʧʝʨʝʰʢʦʜʥʦ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʽʥʰʠʤʠ ʫʯʘʩʥʠʢʘʤʠ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ [2, ʩ. 264]. 

Google Workspace for Education ʥʘʜʘʻ ʰʠʨʦʢʠʡ ʥʘʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʬʝʢʪʠʚʥʫ ʦʨʛʘʥʽʟʘʮʽʶ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʩʧʨʠʷʶʪʴ 

ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ ʡ ʟʨʫʯʥʦʩʪʽ ʥʘʚʯʘʥʥʷ. Gmail ï ʮʝ ʝʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ ʜʣʷ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʟ ʤʦʞʣʠʚʽʩʪʶ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʜʦʤʝʥʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʯʥʝ 

ʪʘ ʟʨʫʯʥʝ ʩʧʽʣʢʫʚʘʥʥʷ. ʆʢʨʽʤ ʮʴʦʛʦ, Gmail ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʘʚʪʦʨʠʟʘʮʽʾ 

ʚ ʨʽʟʥʠʭ ʦʥʣʘʡʥ-ʩʝʨʝʜʦʚʠʱʘʭ ʪʘ ʩʝʨʚʽʩʘʭ, ʱʦ ʨʦʙʠʪʴ ʾʾ ʥʝʦʙʭʽʜʥʦʶ ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ 

ʦʩʚʽʪʥʽʭ ʧʣʘʪʬʦʨʤ, ʥʘʚʯʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʽʥʰʠʭ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʻʜʠʥʫ ʪʦʯʢʫ ʚʭʦʜʫ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ. Google 

Classroom ʩʣʫʞʠʪʴ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʢʦʦʨʜʠʥʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʚʢʣʶʯʘʶʯʠ ʨʦʟʧʦʜʽʣ ʟʘʚʜʘʥʴ, ʤʦʥʽʪʦʨʠʥʛ ʾʭ ʚʠʢʦʥʘʥʥʷ ʪʘ ʟʨʫʯʥʝ 

ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ. Google Meet ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʽʡ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʦʥʣʘʡʥ-ʟʘʥʷʪʪʷ, ʟʫʩʪʨʽʯʽ ʪʘ ʜʠʩʢʫʩʽʾ. Google Drive 

ʧʨʦʧʦʥʫʻ ʭʤʘʨʥʝ ʩʭʦʚʠʱʝ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʜʦʢʫʤʝʥʪʽʚ, ʪʘʙʣʠʮʴ, ʧʨʝʟʝʥʪʘʮʽʡ, ʚʽʜʝʦ 

ʪʘ ʽʥʰʠʭ ʬʘʡʣʽʚ, ʟ ʜʦʩʪʫʧʦʤ ʜʦ ʷʢʠʭ ʤʦʞʥʘ ʩʢʦʨʠʩʪʘʪʠʩʷ ʟ ʙʫʜʴ-ʷʢʦʛʦ ʧʨʠʩʪʨʦʶ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʤʦʙʽʣʴʥʽʩʪʴ ʽ ʜʦʩʪʫʧʥʽʩʪʴ ʜʘʥʠʭ [2, ʩ. 266]. 

ʊʘʢʽ ʽʥʩʪʨʫʤʝʥʪʠ ʷʢ Google Docs, Sheets ʪʘ Slides ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʪʘ 

ʨʝʜʘʛʫʚʘʪʠ ʜʦʢʫʤʝʥʪʠ, ʪʘʙʣʠʮʽ ʪʘ ʧʨʝʟʝʥʪʘʮʽʾ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʱʦ ʜʘʻ 

ʟʤʦʛʫ ʩʧʽʣʴʥʦ ʧʨʘʮʶʚʘʪʠ ʥʘʜ ʥʠʤʠ ʫʯʘʩʥʠʢʘʤ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. Google Forms 
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ʟʘʙʝʟʧʝʯʫʻ ʟʨʫʯʥʽʩʪʴ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʩʪʚʦʨʝʥʥʽ ʪʝʩʪʽʚ, ʘʥʢʝʪ ʪʘ ʦʧʠʪʫʚʘʥʴ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʧʨʦʮʝʩ ʦʮʽʥʶʚʘʥʥʷ ʙʽʣʴʰ ʘʜʘʧʪʠʚʥʠʤ ʽ ʜʦʩʪʫʧʥʠʤ. ɿʘʚʜʷʢʠ 

ʩʚʦʾʡ ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ ʮʝʡ ʽʥʩʪʨʫʤʝʥʪ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝ ʣʠʰʝ ʫ ʢʣʘʩʽ, ʘʣʝ 

ʡ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʩʘʤʦʩʪʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʧʦʣʝʛʰʫʶʯʠ ʟʙʽʨ ʪʘ ʘʥʘʣʽʟ 

ʽʥʬʦʨʤʘʮʽʾ [1, ʩ. 10]. Google Sites ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʧʨʦʩʪʽ ʚʝʙʩʘʡʪʠ ʜʣʷ ʢʣʘʩʽʚ, 

ʧʨʦʻʢʪʽʚ ʯʠ ʥʘʚʯʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʟʨʫʯʥʦ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʧʣʘʪʬʦʨʤ. ɼʣʷ ʧʣʘʥʫʚʘʥʥʷ ʚʘʞʣʠʚʠʭ ʧʦʜʽʡ, ʩʪʚʦʨʝʥʥʷ ʨʦʟʢʣʘʜʽʚ ʟʘʥʷʪʴ ʚʘʨʪʦ 

ʩʢʦʨʠʩʪʘʪʠʩʷ ʽʥʩʪʨʫʤʝʥʪʦʤ Google Calendar, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʟʨʫʯʥʦ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ 

ʩʚʽʡ ʯʘʩ. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʦʨʷʜ ʟ Google Workspace for Education, ʽʩʥʫʶʪʴ ʡ ʽʥʰʽ 

ʦʩʚʽʪʥʽ ʨʝʩʫʨʩʠ, ʷʢʽ ʥʘʜʘʶʪʴ ʦʥʣʘʡʥ ʩʝʨʚʽʩʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʧʽʜʪʨʠʤʢʠ 

ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʪʘʢʽ ʷʢ Microsoft 365 Education, Moodle, Blackboard ʪʘ 

Zoom [1, ʩ. 11]. ʂʦʞʥʘ ʟ ʮʠʭ ʧʣʘʪʬʦʨʤ ʧʨʦʧʦʥʫʻ ʨʽʟʥʦʤʘʥʽʪʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ 

ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ, ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʛʥʫʯʢʽʩʪʴ ʽ 

ʜʦʩʪʫʧʥʽʩʪʴ ʚ ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʇʦʩʪʽʡʥʘ ʢʦʥʢʫʨʝʥʮʽʷ ʤʽʞ ʥʠʤʠ ʩʪʠʤʫʣʶʻ 

ʧʦʰʫʢ ʥʦʚʠʭ ʨʽʰʝʥʴ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ, ʱʦ ʩʧʨʠʷʻ ʧʦʢʨʘʱʝʥʥʶ 

ʷʢʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʛʣʦʙʘʣʴʥʦʤʫ ʨʽʚʥʽ. 

ɺʠʩʥʦʚʢʠ. ʍʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʩʫʯʘʩʥʽ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʟʥʘʯʥʽ ʧʝʨʝʚʘʛʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ, ʩʪʚʦʨʶʶʯʠ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ, ʦʜʥʘʢ ʪʘʢʦʞ ʚʠʤʘʛʘʶʪʴ ʧʝʚʥʠʭ ʨʝʩʫʨʩʽʚ ʽ 

ʥʘʷʚʥʦʩʪʽ ʩʪʘʙʽʣʴʥʦʛʦ ʥ̔ʪʝʨʥʝʪ-ʟô̒ ʜʥʘʥʥʷ. ɯʥʩʪʨʫʤʝʥʪʠ Google Workspace for 

Education ʜʝʤʦʥʩʪʨʫʶʪʴ ʚʠʩʦʢʫ ʧʨʘʢʪʠʯʥʽʩʪʴ ʫ ʨʦʟʚô̫ ʟʘʥʥʽ ʟʘʜʘʯ ʧʣʘʥʫʚʘʥʥʷ, 

ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɺʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʛʥʫʯʢʽʩʪʴ ʽ 

ʜʦʩʪʫʧʥʽʩʪʴ, ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʩʽʭ ʫʯʘʩʥʠʢʽʚ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 
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ʊɽʍʅʆʃʆɻɯɰ ANGULAR 

ɺʦʨʦʧʘʡ ɯʛʦʨ ʆʣʝʢʩʘʥʜʨʦʚʠʯ 
ʟʜʦʙʫʚʘʯ ʜʨʫʛʦʛʦ (ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ)  ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʂʦʤʧôʁ ʪʝʨʥʽ ʥʘʫʢʠ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

voropaj_io@fizmat.tnpu.edu.ua 

ɺʘʩʠʣʝʥʢʦ ʗʨʦʩʣʘʚ ʇʠʣʠʧʦʚʠʯ 
ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

yava@fizmat.tnpu.edu.ua 

ʉʫʯʘʩʥʠʡ ʮʠʬʨʦʚʠʡ ʧʨʦʩʪʽʨ ʧʦʩʪʽʡʥʦ ʨʦʟʰʠʨʶʻʪʴʩʷ, ʚʢʣʶʯʘʶʯʠ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʧʨʠʩʪʨʦʾʚ ï ʚʽʜ ʢʦʤʧʘʢʪʥʠʭ ʤʦʙʽʣʴʥʠʭ ʪʝʣʝʬʦʥʽʚ ʜʦ ʤʦʥʽʪʦʨʽʚ ʽʟ ʚʝʣʠʢʠʤʠ 

http://tnpu.edu.ua/faculty/fizmat/vasilenko-.php?clear_cache=Y
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ʜʽʘʛʦʥʘʣʷʤʠ. ʎʝ ʩʪʚʦʨʶʻ ʚʠʢʣʠʢʠ ʜʣʷ ʚʝʙ-ʨʦʟʨʦʙʥʠʢʽʚ, ʦʩʢʽʣʴʢʠ ʽʥʪʝʨʬʝʡʩʠ 

ʧʦʚʠʥʥʽ ʝʬʝʢʪʠʚʥʦ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʨʽʟʥʠʭ ʨʦʟʜʽʣʴʥʠʭ ʟʜʘʪʥʦʩʪʝʡ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʟʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ. Angular, ʷʢ ʦʜʠʥ ʽʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʬʨʝʡʤʚʦʨʢʽʚ ʜʣʷ 

ʬʨʦʥʪʝʥʜ-ʨʦʟʨʦʙʢʠ, ʥʘʜʘʻ ʨʦʟʨʦʙʥʠʢʘʤ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʜʠʥʘʤʽʯʥʠʭ ʪʘ ʘʜʘʧʪʠʚʥʠʭ ʜʦʜʘʪʢʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʷʢ Angular 

Material ʘʙʦ Flex Layout, ʜʦʧʦʤʘʛʘʻ ʩʧʨʦʱʫʚʘʪʠ ʘʜʘʧʪʘʮʽʶ ʽʥʪʝʨʬʝʡʩʽʚ ʧʽʜ ʨʽʟʥʽ 

ʧʨʠʩʪʨʦʾ [10]. ɺʦʜʥʦʯʘʩ ʙʘʛʘʪʦ ʨʦʟʨʦʙʥʠʢʽʚ ʚ ʋʢʨʘʾʥʽ ʧʨʦʜʦʚʞʫʶʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʩʪʘʨʽʣʽ ʤʝʪʦʜʠ ʚʝʨʩʪʘʥʥʷ, ʪʦʜʽ ʷʢ ʧʨʦʚʽʜʥʽ ʤʽʞʥʘʨʦʜʥʽ ʢʦʤʧʘʥʽʾ 

ʘʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴ Angular ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʢʨʦʩ-

ʧʣʘʪʬʦʨʤʥʦʩʪʽ ʩʚʦʾʭ ʨʽʰʝʥʴ. 

ʆʢʨʽʤ ʮʴʦʛʦ, Angular ʤʘʻ ʧʦʪʫʞʥʠʡ ʥʘʙʽʨ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʝ 

ʣʠʰʝ ʩʪʘʥʜʘʨʪʥʠʭ ʚʝʙ-ʜʦʜʘʪʢʽʚ, ʘ ʡ ʚʝʙ-ʩʝʨʚʽʩʽʚ ʽ ʦʜʥʦʩʪʦʨʽʥʢʦʚʠʭ ʟʘʩʪʦʩʫʥʢʽʚ 

(SPA ï Single Page Application). ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʩʘʡʪʠ, ʨʦʟʨʦʙʣʝʥʽ ʥʘ Angular, 

ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʙʝʟʧʝʨʝʨʚʥʦ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʦʥʦʚʣʝʥʥʷ ʩʪʦʨʽʥʢʠ, ʱʦ ʟʥʘʯʥʦ 

ʧʽʜʚʠʱʫʻ ʰʚʠʜʢʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ. ʅʘʧʨʠʢʣʘʜ, ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ, 

ʦʥʣʘʡʥ-ʨʝʜʘʢʪʦʨʠ ʘʙʦ ʧʘʥʝʣʽ ʢʝʨʫʚʘʥʥʷ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʘʤʝ ʪʘʢʠʡ ʧʽʜʭʽʜ, 

ʱʦʙ ʟʨʦʙʠʪʠ ʨʦʙʦʪʫ ʟ ʜʦʜʘʪʢʦʤ ʙʽʣʴʰ ʧʣʘʚʥʦʶ ʪʘ ʟʨʫʯʥʦʶ. 

ʎʝ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʢʪʫʘʣʴʥʠʤ, ʦʩʢʽʣʴʢʠ ʘʥʘʣʽʟʫʻ ʧʦʪʝʥʮʽʘʣ Angular ʫ 

ʩʪʚʦʨʝʥʥʽ ʩʫʯʘʩʥʠʭ ʚʝʙ-ʜʦʜʘʪʢʽʚ, ʟʜʘʪʥʠʭ ʟʘʙʝʟʧʝʯʠʪʠ ʷʢʽʩʥʠʡ ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ 

ʜʦʩʚʽʜ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʧʨʠʩʪʨʦʶ. ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʧʠʪʫʚʘʥʥʷ Stack Overflow 

ʟʘ 2023 ʨʽʢ, Angular ʧʦʩʽʜʘʻ ʪʨʝʪʻ ʤʽʩʮʝ ʩʝʨʝʜ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʬʨʦʥʪʝʥʜ-

ʬʨʝʡʤʚʦʨʢʽʚ [2], ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʡʦʛʦ ʟʥʘʯʥʫ ʨʦʣʴ ʫ ʩʬʝʨʽ ʚʝʙ-ʨʦʟʨʦʙʢʠ. 

ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʧʝʨʝʚʘʛ Angular ʻ ʡʦʛʦ ʤʦʜʫʣʴʥʘ ʘʨʭʽʪʝʢʪʫʨʘ, ʷʢʘ ʩʧʨʠʷʻ 

ʩʪʨʫʢʪʫʨʦʚʘʥʽʡ ʨʦʟʨʦʙʮʽ ʪʘ ʧʦʣʝʛʰʫʻ ʧʽʜʪʨʠʤʢʫ ʽ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʧʨʦʻʢʪʫ. ɿʘʚʜʷʢʠ 

ʢʦʤʧʦʥʝʥʪʥʦʤʫ ʧʽʜʭʦʜʫ ʨʦʟʨʦʙʥʠʢʠ ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʙʘʛʘʪʦʨʘʟʦʚʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʝʣʝʤʝʥʪʠ ʽʥʪʝʨʬʝʡʩʫ, ʱʦ ʩʧʨʠʷʻ ʟʨʫʯʥʦʩʪʽ ʨʦʟʨʦʙʢʠ ʪʘ 

ʧʦʢʨʘʱʝʥʥʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʜʦʜʘʪʢʽʚ. 

ʆʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʬʫʥʢʮʽʡ Angular ʻ ʜʚʦʩʪʦʨʦʥʥʻ ʟʚô̫ ʟʫʚʘʥʥʷ ʜʘʥʠʭ, 

ʷʢʝ ʟʘʙʝʟʧʝʯʫʻ ʤʠʪʪʻʚʝ ʦʥʦʚʣʝʥʥʷ ʜʘʥʠʭ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʝʨʝʟʘʚʘʥʪʘʞʝʥʥʷ 

ʩʪʦʨʽʥʢʠ, ʱʦ ʟʥʘʯʥʦ ʧʦʢʨʘʱʫʻ ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʜʦʩʚʽʜ. ʂʨʽʤ ʪʦʛʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

TypeScript ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʪʠʯʥʫ ʪʠʧʽʟʘʮʽʶ ʪʘ ʧʽʜʚʠʱʠʪʠ ʥʘʜʽʡʥʽʩʪʴ ʢʦʜʫ, 

ʱʦ ʻ ʚʘʞʣʠʚʦʶ ʧʝʨʝʚʘʛʦʶ ʥʘʜ ʽʥʰʠʤʠ ʬʨʝʡʤʚʦʨʢʘʤʠ, ʪʘʢʠʤʠ ʷʢ React ʘʙʦ Vue.js. 

ʈʦʟʛʣʷʥʫʪʦ ʪʘʢʦʞ ʪʝʭʥʽʢʠ ʧʦʜʽʣʫ ʩʪʦʨʽʥʢʠ ʥʘ ʢʦʤʧʦʥʝʥʪʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 

ʣʦʛʽʯʥʦ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʚʝʙ-ʟʘʩʪʦʩʫʥʦʢ, ʧʽʜʚʠʱʫʚʘʪʠ ʡʦʛʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʟʨʫʯʥʝ ʫʧʨʘʚʣʽʥʥʷ ʢʦʜʦʤ. Angular ʥʘʜʘʻ ʚʙʫʜʦʚʘʥʽ ʤʝʭʘʥʽʟʤʠ 

ʙʝʟʧʝʢʠ, ʤʘʨʰʨʫʪʠʟʘʮʽʾ ʪʘ ʪʝʩʪʫʚʘʥʥʷ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʝʬʝʢʪʠʚʥʠʤ ʨʽʰʝʥʥʷʤ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʷʢ ʤʘʣʠʭ, ʪʘʢ ʽ ʚʝʣʠʢʠʭ ʚʝʙ-ʧʨʦʻʢʪʽʚ. 

ʇʨʦʮʝʩ ʨʦʟʨʦʙʢʠ ʜʠʟʘʡʥʫ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʩʪʚʦʨʝʥʥʽ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʫ. 

ɺʽʥ ʚʠʟʥʘʯʘʻ, ʷʢ ʩʘʤʝ ʙʫʜʝ ʚʠʛʣʷʜʘʪʠ ʽ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʽʥʪʝʨʬʝʡʩ, ʷʢʽ ʢʦʣʴʦʨʦʚʽ 

ʩʭʝʤʠ ʪʘ ʰʨʠʬʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʫʪʴʩʷ, ʘ ʪʘʢʦʞ ʷʢʽ ʝʣʝʤʝʥʪʠ ʙʫʜʫʪʴ ʽʥʪʝʛʨʦʚʘʥʽ 

ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʜʦʩʚʽʜʫ. 

ʈʦʟʨʦʙʢʘ ʜʠʟʘʡʥʫ ʚ Figma ʜʦʟʚʦʣʠʣʘ ʩʪʚʦʨʠʪʠ ʟʨʫʯʥʠʡ ʪʘ ʝʩʪʝʪʠʯʥʦ 

ʧʨʠʚʘʙʣʠʚʠʡ ʽʥʪʝʨʬʝʡʩ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʽʪʨ ʢʦʣʴʦʨʽʚ, ʧʨʘʚʠʣʴʥʦʛʦ ʰʨʠʬʪʦʚʦʛʦ 

ʦʬʦʨʤʣʝʥʥʷ, ʘʜʘʧʪʠʚʥʦʩʪʽ ʪʘ ʘʥʽʤʘʮʽʡ ʩʧʨʠʷʣʦ ʧʦʢʨʘʱʝʥʥʶ ʚʽʟʫʘʣʴʥʦʛʦ 



ʉɽʂʎɯʗ: ɯʥʩʪʨʫʤʝʥʪʠ, ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʪʘ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 10 ʢʚʽʪʥʷ 2025, ˉ 15 
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ʩʧʨʠʡʥʷʪʪʷ ʪʘ ʟʘʛʘʣʴʥʦʾ ʟʨʫʯʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʥʥʷ. ɼʠʟʘʡʥ ʻ ʛʥʫʯʢʠʤ ʪʘ ʣʝʛʢʦ 

ʤʘʩʰʪʘʙʦʚʘʥʠʤ, ʱʦ ʧʦʣʝʛʰʫʻ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʧʨʦʝʢʪʫ. 

ʇʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʨʦʥʪʝʥʜ-ʨʦʟʨʦʙʢʠ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ Angular: 

1. ʇʣʘʥʫʚʘʥʥʷ ʪʘ ʘʨʭʽʪʝʢʪʫʨʘ ʧʨʦʻʢʪʫ. ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʨʦʟʨʦʙʢʠ 

ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʯʽʪʢʫ ʩʪʨʫʢʪʫʨʫ ʟʘʩʪʦʩʫʥʢʫ, ʨʦʟʙʠʪʠ ʡʦʛʦ ʥʘ ʤʦʜʫʣʽ ʪʘ 

ʢʦʤʧʦʥʝʥʪʠ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ. ʇʨʦʧʦʥʫʻʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

Angular CLI ʜʣʷ ʰʚʠʜʢʦʛʦ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ, ʩʝʨʚʽʩʽʚ ʪʘ ʤʦʜʫʣʽʚ, ʱʦ 

ʧʦʣʝʛʰʠʪʴ ʫʧʨʘʚʣʽʥʥʷ ʢʦʜʦʤ. ɺʘʨʪʦ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʧʨʠʥʮʠʧʽʚ DRY (Donôt Repeat 

Yourself) ʪʘ SOLID ʜʣʷ ʟʨʫʯʥʦʾ ʧʽʜʪʨʠʤʢʠ ʢʦʜʫ. 

2. ʈʦʙʦʪʘ ʟ ʢʦʤʧʦʥʝʥʪʘʤʠ. ʇʨʦʧʦʥʫʻʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ Lazy Loading ʜʣʷ 

ʤʦʜʫʣʽʚ, ʱʦʙ ʧʦʢʨʘʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʟʤʝʥʰʠʪʠ ʧʦʯʘʪʢʦʚʠʡ ʯʘʩ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʩʪʦʨʽʥʢʠ. ɺʘʨʪʦ ʨʦʟʙʠʚʘʪʠ ʽʥʪʝʨʬʝʡʩ ʥʘ ʤʘʣʽ, ʧʦʚʪʦʨʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʱʦ ʩʧʨʠʷʻ ʯʠʩʪʦʪʽ ʢʦʜʫ. ɼʘʥʽ ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ ʩʣʽʜ 

ʧʝʨʝʜʘʚʘʪʠ ʯʝʨʝʟ @Input() ʪʘ @Output(), ʘ ʜʣʷ ʩʢʣʘʜʥʽʰʦʾ ʚʟʘʻʤʦʜʽʾ ï ʯʝʨʝʟ 

ʩʝʨʚʽʩʥʠʡ ʨʽʚʝʥʴ. 

3. ɺʠʢʦʨʠʩʪʘʥʥʷ Angular Material ʪʘ Bootstrap. ɼʣʷ ʧʨʠʩʢʦʨʝʥʥʷ ʩʪʠʣʽʟʘʮʽʾ 

ʨʝʢʦʤʝʥʜʫʻʤʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ Angular Material ʘʙʦ Bootstrap 5 ï ʮʝ ʜʦʟʚʦʣʠʪʴ 

ʩʪʚʦʨʠʪʠ ʘʜʘʧʪʠʚʥʠʡ, ʧʨʠʚʘʙʣʠʚʠʡ ʽʥʪʝʨʬʝʡʩ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʚʠʪʨʘʪʘʤʠ ʯʘʩʫ. 

ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ Grid-system ʜʣʷ ʟʨʫʯʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʥʘ ʩʪʦʨʽʥʮʽ ʪʘ 

ʧʽʜʪʨʠʤʢʠ ʘʜʘʧʪʠʚʥʦʩʪʽ. 

5. ʊʝʩʪʫʚʘʥʥʷ ʪʘ ʜʝʙʘʛʽʥʛ. ʈʘʜʠʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ Angular DevTools ʜʣʷ 

ʘʥʘʣʽʟʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʚʠʷʚʣʝʥʥʷ ʤʦʞʣʠʚʠʭ ʧʨʦʙʣʝʤ. Unit-ʪʝʩʪʠ ʜʣʷ ʢʨʠʪʠʯʥʦ 

ʚʘʞʣʠʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ʩʝʨʚʽʩʽʚ ʨʘʜʠʤʦ ʧʨʦʚʦʜʠʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ Jasmine ʪʘ 

Karma. ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ Linting (ESLint, Prettier) ʜʣʷ ʜʦʪʨʠʤʘʥʥʷ ʻʜʠʥʦʛʦ ʩʪʠʣʶ 

ʢʦʜʫ. 

6. ʇʠʪʘʥʥʷ ʙʝʟʧʝʢʠ. ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ HttpInterceptor ʜʣʷ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ 

ʦʙʨʦʙʢʠ HTTP-ʟʘʧʠʪʽʚ ʪʘ ʜʦʜʘʚʘʥʥʷ ʪʦʢʝʥʽʚ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ. ʉʣʽʜ ʜʦʪʨʠʤʫʚʘʪʠʩʷ 

ʧʨʠʥʮʠʧʽʚ ʙʝʟʧʝʯʥʦʛʦ ʢʦʜʫʚʘʥʥʷ: ʟʘʭʠʱʘʪʠ ʟʘʩʪʦʩʫʥʦʢ ʚʽʜ XSS-ʘʪʘʢ, SQL-ʽʥô̒ ʢʮʽʡ 

ʪʘ ʽʥʰʠʭ ʟʘʛʨʦʟ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʦʟʚʦʣʠʪʴ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ ʪʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʽʚ, ʨʦʟʨʦʙʣʝʥʠʭ ʥʘ Angular. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʨʦʥʪʝʥʜ-ʨʦʟʨʦʙʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʪʝʭʥʦʣʦʛʽʾ Angular ʤʘʶʪʴ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʷʢ ʜʣʷ ʨʦʟʨʦʙʥʠʢʽʚ, ʪʘʢ ʽ ʜʣʷ 

ʦʨʛʘʥʽʟʘʮʽʡ, ʱʦ ʟʘʡʤʘʶʪʴʩʷ ʩʪʚʦʨʝʥʥʷʤ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʽʚ. ʆʩʥʦʚʥʽ ʘʩʧʝʢʪʠ ʾʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʚʝʙ-

ʟʘʩʪʦʩʫʥʢʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʜʦ ʨʦʙʦʪʠ ʟ Angular. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʤʦʜʫʣʴʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʩʧʨʠʷʻ ʟʤʝʥʰʝʥʥʶ ʯʘʩʫ ʥʘ ʨʦʟʨʦʙʢʫ ʪʘ ʧʦʣʝʛʰʫʻ 

ʧʽʜʪʨʠʤʢʫ ʢʦʜʫ. ɿ ʪʦʯʢʠ ʟʦʨʫ ʧʦʢʨʘʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʽʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ Lazy Loading, ʦʧʪʠʤʽʟʦʚʘʥʦʛʦ Change Detection ʪʘ ʝʬʝʢʪʠʚʥʦʾ 

ʨʦʙʦʪʠ ʟʽ ʩʪʘʥʦʤ (RxJS, NgRx) ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʰʚʠʜʢʽ ʪʘ ʘʜʘʧʪʠʚʥʽ ʚʝʙ-

ʟʘʩʪʦʩʫʥʢʠ. ʆʧʪʠʤʽʟʘʮʽʷ ʨʦʙʦʪʠ ʟ Angular Material ʪʘ Bootstrap 5 ʜʦʟʚʦʣʷʻ 

ʩʪʚʦʨʶʚʘʪʠ ʛʥʫʯʢʽ ʪʘ ʩʪʠʣʴʥʽ ʽʥʪʝʨʬʝʡʩʠ. ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʨʦʟʛʣʷʥʫʪʦ ʧʽʜʭʦʜʠ ʜʦ 

ʟʘʧʦʙʽʛʘʥʥʷ XSS-ʘʪʘʢʘʤ, ʦʙʨʦʙʢʠ ʧʦʤʠʣʦʢ ʧʨʠ HTTP-ʟʘʧʠʪʘʭ ʪʘ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ 
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ʢʦʨʠʩʪʫʚʘʯʽʚ ʯʝʨʝʟ JWT-ʪʦʢʝʥʠ. ɺʧʨʦʚʘʜʞʝʥʥʷ HttpInterceptor ʜʦʟʚʦʣʷʻ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʟʘʧʠʪʠ ʪʘ ʚʽʜʧʦʚʽʜʽ ʩʝʨʚʝʨʘ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʨʦʟʨʦʙʢʠ ʢʦʤʝʨʮʽʡʥʠʭ ʽ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʚʝʙ-

ʟʘʩʪʦʩʫʥʢʽʚ, ʟʦʢʨʝʤʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʧʣʘʪʬʦʨʤ, CRM-ʩʠʩʪʝʤ, 

ʤʘʨʢʝʪʧʣʝʡʩʽʚ ʪʘ ʩʝʨʚʽʩʽʚ ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʝʨʮʽʾ. 

ʋ ʭʦʜʽ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʢʣʶʯʦʚʽ ʘʩʧʝʢʪʠ ʩʪʚʦʨʝʥʥʷ 

ʩʫʯʘʩʥʠʭ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʽʚ. ʇʨʘʢʪʠʯʥʘ ʨʝʘʣʽʟʘʮʽʷ ʧʨʦʻʢʪʫ ʧʽʜʪʚʝʨʜʠʣʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ Angular ʜʣʷ ʨʦʟʨʦʙʢʠ ʚʝʙ-ʟʘʩʪʦʩʫʥʢʽʚ ʨʽʟʥʦʾ ʩʢʣʘʜʥʦʩʪʽ, ʘ ʪʘʢʦʞ 

ʜʦʟʚʦʣʠʣʘ ʩʬʦʨʤʫʚʘʪʠ ʥʠʟʢʫ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ 

ʙʝʟʧʝʢʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʤ ʜʣʷ ʩʪʫʜʝʥʪʽʚ, ʷʢʽ ʚʠʚʯʘʶʪʴ ʩʫʯʘʩʥʽ ʚʝʙ-

ʪʝʭʥʦʣʦʛʽʾ, ʘ ʪʘʢʦʞ ʜʣʷ ʨʦʟʨʦʙʥʠʢʽʚ-ʧʦʯʘʪʢʽʚʮʽʚ, ʷʢʽ ʭʦʯʫʪʴ ʛʣʠʙʰʝ ʟʨʦʟʫʤʽʪʠ 

Angular. ɺʠʢʦʨʠʩʪʘʥʽ ʧʽʜʭʦʜʠ ʤʦʞʥʘ ʽʥʪʝʛʨʫʚʘʪʠ ʚ ʢʫʨʩʠ ʟ ʬʨʦʥʪʝʥʜ-ʨʦʟʨʦʙʢʠ, ʱʦ 

ʩʧʨʠʷʪʠʤʝ ʧʽʜʛʦʪʦʚʮʽ ʩʧʝʮʽʘʣʽʩʪʽʚ ʫ ʮʽʡ ʩʬʝʨʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʠʣʦ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

Angular ʫ ʩʫʯʘʩʥʽʡ ʬʨʦʥʪʝʥʜ-ʨʦʟʨʦʙʮʽ, ʘ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʟʘʩʪʦʩʦʚʘʥʽ ʫ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʚʝʙ-ʨʦʟʨʦʙʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʫ ʥʘʚʯʘʣʴʥʦʤʫ 

ʧʨʦʮʝʩʽ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʫ ʛʘʣʫʟʽ ʚʝʙ-ʪʝʭʥʦʣʦʛʽʡ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 
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ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 
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ʄʘʪʝʤʘʪʠʢʘ ʦʜʠʥ ʟ ʚʘʞʣʠʚʠʭ ʧʨʝʜʤʝʪʽʚ ʫ ʩʫʯʘʩʥʽʡ ʫʢʨʘʾʥʩʴʢʽʡ ʰʢʦʣʽ, ʚʦʥʘ 

ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʣʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʘʥʘʣʽʪʠʯʥʠʭ ʥʘʚʠʯʦʢ, ʟʜʘʪʥʦʩʪʽ ʜʦ 

ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʪʦʱʦ. ʅʦʚʽ ʚʠʢʣʠʢʠ, ʷʢʽ ʧʦʩʪʘʶʪʴ ʧʝʨʝʜ ʦʩʚʽʪʥʴʦʶ ʩʬʝʨʦʶ 

ʟʘʛʘʣʦʤ, ʪʘ ʤʘʪʝʤʘʪʠʯʥʦʶ ʦʩʚʽʪʦʶ ʟʦʢʨʝʤʘ, ʘʢʪʫʘʣʽʟʫʶʪʴ ʧʨʦʙʣʝʤʫ ʧʦʰʫʢʫ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʚʯʝʥʥʷ ʤʘʪʝʤʘʪʠʢʠ. ʋ ʂʦʥʮʝʧʮʽʾ ʥʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ 

ʰʢʦʣʠ ʟʘʟʥʘʯʝʥʦ: çʅʦʚʘ ʰʢʦʣʘ ʙʫʜʝ ʧʣʝʢʘʪʠ ʫʢʨʘʾʥʩʴʢʫ ʽʜʝʥʪʠʯʥʽʩʪʴè, ʘ ʦʩʚʽʪʥʽʡ 

ʧʨʦʮʝʩ çʟʜʽʡʩʥʶʚʘʪʠʤʝʪʴʩʷ ʯʝʨʝʟ ʥʘʩʢʨʽʟʥʠʡ ʜʦʩʚʽʜè [3, c. 19ï20]. ɺʚʘʞʘʻʤʦ, ʱʦ 
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ʜʽʻʚʠʤ ʥʘʧʨʷʤʦʤ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʮʠʭ ʧʦʣʦʞʝʥʴ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʢʨʘʾʥʩʴʢʦʛʦ 

ʬʦʣʴʢʣʦʨʫ. ʂʘʟʢʠ, ʟʘʛʘʜʢʠ, ʧʨʠʩʣʽʚô̫  ʪʘ ʣʽʯʠʣʢʠ ʤʽʩʪʷʪʴ ʯʠʩʣʝʥʥʽ ʤʘʪʝʤʘʪʠʯʥʽ 

ʧʦʥʷʪʪʷ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʨʦʟʚʠʪʢʫ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫ 

ʜʽʪʝʡ. 

ʌʦʣʴʢʣʦʨ ʻ ʚʽʜʦʙʨʘʞʝʥʥʷʤ ʽʜʝʥʪʠʯʥʦʩʪʽ ʥʘʨʦʜʫ, ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʩʧʨʠʷʻ ʥʝ ʣʠʰʝ ʬʦʨʤʫʚʘʥʥʶ ʥʘʮʽʦʥʘʣʴʥʦʾ ʩʚʽʜʦʤʦʩʪʽ ʫʯʥʽʚ, ʘ 

ʡ ʚʠʚʯʝʥʥʶ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʽʚ, ʟʦʢʨʝʤʘ ʡ ʤʘʪʝʤʘʪʠʢʠ. ʆʩʦʙʣʠʚʦ ʫ ʯʘʩ ʚʽʡʥʠ, ʢʦʣʠ 

ʫʢʨʘʾʥʩʴʢʠʡ ʥʘʨʦʜ ʟʘʭʠʱʘʻ ʩʚʦʶ ʥʝʟʘʣʝʞʥʽʩʪʴ, ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʢʦʞʥʦʛʦ 

ʧʝʜʘʛʦʛʘ ʻ ʧʨʠʱʝʧʣʝʥʥʷ ʜʽʪʷʤ ʣʶʙʦʚ ʜʦ ɹʘʪʴʢʽʚʱʠʥʠ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʧʦʯʫʪʪʷ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʧʝʨʝʜ ʨʽʜʥʦʶ ʟʝʤʣʝʶ. ʎʝ ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʫʢʨʘʾʥʩʴʢʠʡ ʬʦʣʴʢʣʦʨ. 

ɺʠʚʯʝʥʥʷʤ ʚʠʭʦʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʫʢʨʘʾʥʩʴʢʦʛʦ ʬʦʣʴʢʣʦʨʫ ʟʘʡʤʘʣʦʩʷ ʙʘʛʘʪʦ 

ʜʦʩʣʽʜʥʠʢʽʚ: ɺ. ɺʦʡʥʦʚʠʯ, ɺ. ʉʢʫʨʘʪʽʚʩʴʢʠʡ, ɯ. ʌʨʘʥʢʦ, ʄ. ɻʨʫʰʝʚʩʴʢʠʡ, 

ʆ. ɺʠʰʥʝʚʩʴʢʠʡ, ʆ. ɼʝʡ, ʆ. ʇʦʪʝʙʥʷ ʪʘ ʽʥʰʽ. ɺʦʥʠ ʟʚʝʨʪʘʣʠ ʫʚʘʛʫ, ʱʦ ʬʦʣʴʢʣʦʨ ʻ 

ʜʞʝʨʝʣʦʤ ʤʦʨʘʣʴʥʠʭ ʥʦʨʤ ʪʘ ʮʽʥʥʦʩʪʝʡ, ʝʪʥʽʯʥʦʾ ʩʘʤʦʩʚʽʜʦʤʦʩʪʽ, ʪʨʘʜʠʮʽʡʥʠʭ 

ʦʙʨʷʜʽʚ ʪʘ ʚʽʨʫʚʘʥʴ, ʱʦ ʻ ʦʩʥʦʚʦʶ ʢʫʣʴʪʫʨʥʦʾ ʪʘ ʥʘʮʽʦʥʘʣʴʥʦʾ ʽʜʝʥʪʠʯʥʦʩʪʽ 

ʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʨʦʜʫ. 

ʑʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʬʦʣʴʢʣʦʨʫ ʫ ʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʧʦʥʷʪʴ, ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʽʥ ʻ ʙʘʛʘʪʠʤ ʥʘ ʯʠʩʣʦʚʽ ʦʙʨʘʟʠ, ʛʝʦʤʝʪʨʠʯʥʽ ʤʦʪʠʚʠ, 

ʣʽʯʠʣʴʥʽ ʝʣʝʤʝʥʪʠ, ʱʦ ʧʦʣʝʛʰʫʻ ʨʦʟʫʤʽʥʥʷ ʪʘ ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʤʘʪʠʢʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʬʦʣʴʢʣʦʨʫ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʧʘʤô̫ ʪʽ, ʫʚʘʛʠ ʪʘ ʫʷʚʠ, ʘ ʪʘʢʦʞ ʬʦʨʤʫʻ 

ʚʤʽʥʥʷ ʘʥʘʣʽʟʫʚʘʪʠ, ʧʦʨʽʚʥʶʚʘʪʠ ʡ ʫʟʘʛʘʣʴʥʶʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ.  

ɺʚʘʞʘʻʤʦ, ʱʦ ʬʦʣʴʢʣʦʨʥʽ ʝʣʝʤʝʥʪʠ ʤʦʞʥʘ ʝʬʝʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʦʥʷʪʴ. ʆʜʥʽʻʶ ʟ ʭʘʨʘʢʪʝʨʥʠʭ ʨʠʩ ʥʘʨʦʜʥʠʭ ʧʽʩʝʥʴ ʻ ʾʭ 

ʤʘʪʝʤʘʪʠʯʥʘ ʚʧʦʨʷʜʢʦʚʘʥʽʩʪʴ. ʇʦʜʽʙʥʦ ʜʦ ʪʝʦʨʽʾ ʤʫʟʠʯʥʠʭ ʽʥʪʝʨʚʘʣʽʚ ʇʽʬʘʛʦʨʘ, 

ʥʘʨʦʜʥʽ ʤʝʣʦʜʽʾ ʙʘʟʫʶʪʴʩʷ ʥʘ ʯʽʪʢʠʭ ʨʠʪʤʽʯʥʠʭ ʽ ʛʘʨʤʦʥʽʡʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʭ. 

ʈʦʟʤʽʨʠ, ʨʠʪʤʽʯʥʽ ʩʪʨʫʢʪʫʨʠ ʪʘ ʩʠʤʝʪʨʽʷ ʚ ʥʘʨʦʜʥʠʭ ʧʽʩʥʷʭ ʜʝʤʦʥʩʪʨʫʶʪʴ 

ʛʘʨʤʦʥʽʡʥʝ ʧʦʻʜʥʘʥʥʷ ʤʫʟʠʢʠ ʡ ʤʘʪʝʤʘʪʠʢʠ, ʱʦ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʣʦʛʽʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ ʪʘ ʩʣʫʭʦʚʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʫ ʜʽʪʝʡ [1, ʩ. 120]. ʅʘʧʨʠʢʣʘʜ, ʧʽʩʥʽ ʪʘ ʢʦʣʷʜʢʠ 

ʯʘʩʪʦ ʤʽʩʪʷʪʴ ʯʠʩʣʦʚʽ ʩʠʤʚʦʣʠ (çʧʝʨʰʠʡ/ʜʨʫʛʠʡ/ʪʨʝʪʽʡ ʧʨʘʟʥʠʢè, çʪʨʠ ʟʦʨʽè, çʩʽʤ 

ʜʦʨʽʛè, çʜʚʘʥʘʜʮʷʪʴ ʙʨʘʪʽʚ-ʤʽʩʷʮʽʚè), ʮʝ ʜʦʧʦʤʘʛʘʻ ʟʘʩʚʦʶʚʘʪʠ ʧʦʥʷʪʪʷ ʢʽʣʴʢʦʩʪʽ, 

ʧʦʨʷʜʢʫ ʯʠʩʝʣ ʪʘ ʾʭʥʴʦʾ ʩʠʤʚʦʣʽʯʥʦʾ ʨʦʣʽ ʚ ʥʘʨʦʜʥʽʡ ʢʫʣʴʪʫʨʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʽʪʠ 

ʣʝʛʰʝ ʩʧʨʠʡʤʘʶʪʴ ʦʩʥʦʚʠ ʣʽʯʙʠ, ʨʦʟʚʠʚʘʶʪʴ ʫʷʚʣʝʥʥʷ ʧʨʦ ʯʠʩʣʦʚʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʽ ʧʨʦʧʦʨʮʽʡʥʽʩʪʴ. ɸ ʱʝ, ʢʦʣʷʜʢʠ ʩʧʨʠʷʶʪʴ ʟʘʧʘʤô̫ ʪʦʚʫʚʘʥʥʶ ʯʠʩʝʣ ʟʘʚʜʷʢʠ 

ʤʫʟʠʯʥʦʤʫ ʦʬʦʨʤʣʝʥʥʶ, ʱʦ ʨʦʙʠʪʴ ʥʘʚʯʘʥʥʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʽ ʮʽʢʘʚʠʤ.  

ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʮʽʢʘʚʠʤ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ɺ. ɻʣʫʰʢʦ, ʷʢʘ ʘʥʘʣʽʟʫʚʘʣʘ ʨʦʣʴ 

ʽʥʪʝʛʨʦʚʘʥʠʭ ʫʨʦʢʽʚ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʤʫʟʠʢʠ ʫ ʬʦʨʤʫʚʘʥʥʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʦʥʷʪʴ ʽ 

ʜʦʚʝʣʘ ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ. çɺʦʥʠ ʥʝ ʣʠʰʝ ʩʧʨʠʷʶʪʴ ʢʨʘʱʦʤʫ ʨʦʟʫʤʽʥʥʶ ʩʢʣʘʜʥʠʭ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʢʦʥʮʝʧʮʽʡ, ʪʘʢʠʭ ʷʢ ʜʨʦʙʠ, ʘʣʝ ʡ ʜʦʧʦʤʘʛʘʶʪʴ ʨʦʟʚʠʚʘʪʠ ʽʥʪʝʨʝʩ 

ʫʯʥʽʚ ʜʦ ʥʘʚʯʘʥʥʷ, ʧʽʜʚʠʱʫʶʪʴ ʾʭʥʶ ʤʦʪʠʚʘʮʽʶ ʪʘ ʩʧʨʠʷʶʪʴ ʬʦʨʤʫʚʘʥʥʶ 

ʮʽʣʽʩʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʩʚʽʪʫ ʯʝʨʝʟ ʚʟʘʻʤʦʟʚô̫ ʟʦʢ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʽʚ. ʆʜʥʘʢ, ʜʣʷ 

ʫʩʧʽʰʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʠʭ ʫʨʦʢʽʚ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʚʽʜʧʦʚʽʜʥʫ ʧʽʜʛʦʪʦʚʢʫ 

ʚʯʠʪʝʣʽʚ, ʩʪʚʦʨʠʪʠ ʥʘʣʝʞʥʽ ʤʝʪʦʜʠʯʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʪʝʭʥʽʯʥʫ 

ʧʽʜʪʨʠʤʢʫè [2, ʩ. 36]. 



ʉɽʂʎɯʗ: ɯʥʩʪʨʫʤʝʥʪʠ, ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʪʘ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 10 ʢʚʽʪʥʷ 2025, ˉ 15 
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ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ çʫʢʨʘʾʥʩʴʢʽ ʥʘʨʦʜʥʽ ʧʽʩʥʽ ï ʮʝ ʥʝ ʧʨʦʩʪʦ ʤʫʟʠʯʥʽ 

ʢʦʤʧʦʟʠʮʽʾ, ʘʣʝ ʡ ʞʠʚʽ ʩʚʽʜʯʝʥʥʷ ʥʘʰʦʾ ʽʩʪʦʨʽʾ ʪʘ ʢʫʣʴʪʫʨʠ. ɺʦʥʠ ʤʘʶʪʴ ʚʝʣʠʢʝ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʨʦʜʫ, ʷʢʠʡ ʯʝʨʝʟ ʮʽ ʤʝʣʦʜʽʾ ʧʝʨʝʜʘʻ ʩʚʦʶ ʜʫʰʫ ʪʘ 

ʩʧʘʜʱʠʥʫ ʤʘʡʙʫʪʥʽʤ ʧʦʢʦʣʽʥʥʷʤè [4]. 

ʆʩʦʙʣʠʚʝ ʤʽʩʮʝ ʫ ʚʠʭʦʚʥʽʡ ʩʠʩʪʝʤʽ ʟʘʡʤʘʻ ʢʘʟʢʘ. ʋʢʨʘʾʥʩʴʢʽ ʥʘʨʦʜʥʽ ʢʘʟʢʠ 

ʧʽʜʢʨʝʩʣʶʶʪʴ ʞʠʪʪʻʚʽ ʮʽʥʥʦʩʪʽ ʡ ʩʧʨʠʷʶʪʴ ʬʦʨʤʫʚʘʥʥʶ ʫ ʜʽʪʝʡ ʪʘʢʠʭ ʯʝʩʥʦʪ ʷʢ 

ʚʠʭʦʚʘʥʽʩʪʴ, ʯʝʩʥʽʩʪʴ, ʧʦʨʷʜʥʽʩʪʴ, ʜʨʫʞʙʘ, ʚʟʘʻʤʦʜʦʧʦʤʦʛʘ, ʧʽʜʪʨʠʤʢʘ. ʂʘʟʢʠ 

ʤʘʶʪʴ ʜʝʢʽʣʴʢʘ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʥʘ ʷʢʽ ʚʘʨʪʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʚ ʢʦʥʪʝʢʩʪʽ ʚʠʚʯʝʥʥʷ 

ʤʘʪʝʤʘʪʠʢʠ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʫ ʢʘʟʢʘʭ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʯʠʩʣʘ 3, 7, 9, 12, 40, 70 

(ʚʽʜʛʘʜʘʪʠ 3 ʟʘʛʘʜʢʠ, ʚʠʢʦʥʘʪʠ 3 ʚʠʧʨʦʙʫʚʘʥʥʷ, 3 ʙʨʘʪʠ/ʧʦʙʨʘʪʠʤʠ, 3 ʥʘʛʦʨʦʜʠ, 

ʩʝʤʝʨʦ ʢʦʟʝʥʷʪ, 3-7-12 ʛʦʣʽʚ ʫ ʟʤʽʷ, ʪʨʠʜʝʚô̫ ʪʝ ʮʘʨʩʪʚʦ ʪʦʱʦ). ʎʽ ʯʠʩʣʘ ʚʚʘʞʘʣʠʩʷ 

ʫ ʩʣʦʚô̫ʥ ʤʘʛʽʯʥʠʤʠ. ɺʦʥʠ ʩʪʚʦʨʶʶʪʴ ʜʠʥʘʤʽʯʥʫ ʨʠʪʤʽʢʫ ʦʧʦʚʽʜʽ, ʪʘ ʩʧʨʠʷʶʪʴ 

ʟʘʧʘʤô̫ ʪʦʚʫʚʘʥʥʶ ʢʘʟʢʠ [5]. 

ʂʘʟʢʠ ʙʫʜʫʶʪʴʩʷ ʟʘ ʩʪʨʫʢʪʫʨʦʚʘʥʠʤʠ ʩʭʝʤʘʤʠ, ʷʢʽ ʨʦʟʚʠʚʘʶʪʴ ʫ ʜʽʪʝʡ 

ʫʷʚʣʝʥʥʷ ʧʨʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ, ʧʨʦʧʦʨʮʽʡʥʽʩʪʴ ʪʘ ʢʦʤʙʽʥʘʪʦʨʠʢʫ. ʅʘʧʨʠʢʣʘʜ, ʢʘʟʢʘ 

çɼʚʘʥʘʜʮʷʪʴ ʤʽʩʷʮʽʚè ʬʦʨʤʫʻ ʫʷʚʣʝʥʥʷ ʧʨʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ, ʢʘʣʝʥʜʘʨ, ʧʦʨʷʜʦʢ 

ʯʠʩʝʣ; çʈʫʢʘʚʠʯʢʘè ï ʽʜʝʘʣʴʥʘ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʧʦʥʷʪʴ ʤʥʦʞʠʥʠ, ʧʽʜʨʘʭʫʥʢʫ ʪʘ 

ʜʦʜʘʚʘʥʥʷ. ʎʽʢʘʚʦʶ ʻ ʢʘʟʢʘ çʉʝʤʠʣʽʪʦʯʢʘè ʫ ʷʢʽʡ ʻ ʙʘʛʘʪʦ ʣʦʛʽʯʥʠʭ ʟʘʜʘʯ ʽ 

ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʰʣʷʭ ʤʽʨʢʫʚʘʥʴ ʜʽʚʯʠʥʢʠ: ʱʦ ʫ ʩʚʽʪʽ ʥʘʡʤʠʣʽʰʝ, ʱʦ ʫ ʩʚʽʪʽ 

ʥʘʡʧʨʫʜʢʽʰʝ, ʱʦ ʫ ʩʚʽʪʽ ʥʘʡʩʠʪʽʰʝ. 

ʊʘʢʦʞ ʭʦʯʝʤʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʫʢʨʘʾʥʩʴʢʽ ʧʨʠʩʣʽʚô̫  ʪʘ ʧʨʠʢʘʟʢʠ, ʫ ʷʢʠʭ 

ʟʘʢʣʘʜʝʥʦ ʚʝʣʠʯʝʟʥʠʡ ʚʠʭʦʚʥʠʡ ʧʦʪʝʥʮʽʘʣ ʽ ʤʦʞʣʠʚʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʦʥʷʪʴ. 

ɭ ʨʷʜ ʧʨʠʢʘʟʦʢ ʪʘ ʧʨʠʩʣʽʚôʾ ʚ, ʜʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʯʠʩʣʦ 1. ʅʘʧʨʠʢʣʘʜ: ɺʣʽʪʢʫ 

ʦʜʠʥ ʪʠʞʜʝʥʴ ʨʽʢ ʛʦʜʫʻ. ɿʘ ʦʜʥʦʛʦ ʚʯʝʥʦʛʦ ʜʘʶʪʴ ʜʝʩʷʪʴ ʥʝʚʯʝʥʠʭ, ʪʘ ʥʽʭʪʦ ʥʝ 

ʙʝʨʝ. ʗʢ ʥʘʧʠʰʝ ʦʜʠʥ ʜʫʨʥʠʡ, ʪʦ ʩʪʦ ʨʦʟʫʤʥʠʭ ʥʝ ʨʦʟʙʝʨʫʪʴ. ʆʜʥʘ ʣʘʩʪʽʚʢʘ ʥʝ 

ʨʦʙʠʪʴ ʚʝʩʥʠ. ʆʜʥʘ ʙʜʞʦʣʘ ʤʘʣʦ ʤʝʜʫ ʥʘʥʦʩʠʪʴ. ʆʜʥʘ ʜʦʣʷ, ʦʜʥʝ ʣʠʭʦ ʣʶʜʝʡ 

ʜʦʢʫʧʠ ʟʚʦʜʠʪʴ. ʆʜʠʥ ʟʘ ʚʩʽʭ ï ʚʩʽ ʟʘ ʦʜʥʦʛʦ. ʗʢ ʦʜʥʘ ʙʽʜʘ ʡʜʝ, ʪʦ ʡ ʜʨʫʛʫ ʟʘ ʩʦʙʦʶ 

ʚʝʜʝ. 

ʊʘʢʦʞ ʤʦʞʥʘ ʥʘʚʝʩʪʠ ʧʨʠʢʣʘʜʠ ʧʨʠʢʘʟʦʢ ʪʘ ʧʨʠʩʣʽʚôʾ ʚ, ʜʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ 

ʯʠʩʣʦ 2: ɼʚʘ ʙʨʝʭʫʥʠ ʦʜʥʽʻʾ ʧʨʘʚʜʠ ʥʝ ʢʘʞʫʪʴ. ʃʽʥʠʚʠʡ ʜʚʽʯʽ ʨʦʙʠʪʴ, ʘ ʩʢʫʧʠʡ 

ʜʚʽʯʽ ʧʣʘʪʠʪʴ. ʄʫʜʨʽʡ ʛʦʣʦʚʽ ʜʦʩʠʪʴ ʜʚʘ ʩʣʦʚʘ. ɼʚʦʤ ʧʘʥʘʤ ʩʣʫʞʠʪʴ, ʘ ʩʦʨʦʯʢʠ 

ʥʝʤʘʻ. ɼʚʽ ʛʦʩʧʦʜʠʥʽ ʚ ʭʘʪʽ ʥʝ ʜʘʜʫʪʴ ʨʘʜʠ ʢʦʰʝʥʷʪʽ. ʍʪʦ ʤʦʚʯʠʪʴ, ʪʦʡ ʜʚʦʭ 

ʥʘʚʯʠʪʴ. 

ʏʘʩʪʠʤ ʻ ʪʘʢʦʞ ʯʠʩʣʦ 7: ʉʽʤ ʨʘʟ ʚʽʜʤʽʨ, ʦʜʠʥ ʨʘʟ ʚʽʜʨʽʞ é ʉʽʤ ʨʘʟʽʚ ʦʜʤʽʨ, ʘ 

ʦʜʠʥ ʦʜʨʽʞ. ʅʘʛʦʚʦʨʠʚ ʩʽʤ ʤʽʭʽʚ ʛʦʨʽʭʽʚ, ʛʨʝʯʘʥʦʾ ʚʦʚʥʠ, ʪʘ ʚʩʽ ʥʝ ʧʦʚʥʽ. ʉʽʤ ʚʝʨʩʪ 

ʜʦ ʥʝʙʝʩ, ʽ ʚʩʝ ʧʽʰʢʠ. ʉʽʤ ʣʽʪ ʤʠʥʫʣʦ, ʷʢ ʤʫʟʠʢʘ ʛʨʘʣʘ, ʘ ʚʽʥ ʱʝ ʡ ʪʝʧʝʨ ʩʢʘʯʝ. 

ɺʩʽʤ ʧʦ ʩʽʤ, ʘ ʤʝʥʽ ʪʘʢʠ ʚʽʩʽʤ. 

ʆʪʞʝ, ʬʦʣʴʢʣʦʨ ʚʽʜʽʛʨʘʻ ʟʥʘʯʥʫ ʨʦʣʴ ʥʝ ʣʠʰʝ ʫ ʚʠʭʦʚʘʥʥʽ, ʘʣʝ ʽ ʫ 

ʬʦʨʤʫʚʘʥʥʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʦʥʷʪʴ. ʅʘʨʦʜʥʽ ʧʨʠʩʣʽʚô̫ , ʢʘʟʢʠ ʪʘ ʧʽʩʥʽ ʬʦʨʤʫʶʪʴ 

ʥʘʮʽʦʥʘʣʴʥʫ ʩʚʽʜʦʤʽʩʪʴ ʪʘ ʢʫʣʴʪʫʨʥʫ ʽʜʝʥʪʠʯʥʽʩʪʴ ʫʯʥʽʚ, ʤʘʶʪʴ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ 

ʜʣʷ ʟʘʩʚʦʻʥʥʷ ʘʙʩʪʨʘʢʪʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʦʥʷʪʴ. ɺ ʫʤʦʚʘʭ ʚʽʡʥʠ ʽʥʪʝʛʨʘʮʽʷ 

ʬʦʣʴʢʣʦʨʫ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʻ ʩʪʨʘʪʝʛʽʯʥʦ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ, ʱʦ ʩʧʨʠʷʻ 

ʟʤʽʮʥʝʥʥʶ ʫʢʨʘʾʥʩʴʢʦʾ ʥʘʮʽʾ ʪʘ ʾʾ ʢʫʣʴʪʫʨʥʦʾ ʩʧʘʜʱʠʥʠ. 
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ʋ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʧʝʨʝʜ ʫʩʽʤʘ ʚʠʢʣʘʜʘʯʘʤʠ ʧʦʩʪʘʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʝ 

ʧʠʪʘʥʥʷ, ʟʘʦʭʦʯʝʥʥʷ ʽ ʟʘʣʫʯʝʥʥʷ ʫʯʥʽʚ ʚ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʽ ʧʽʟʥʘʥʥʷ ʢʽʙʝʨʙʝʟʧʝʢʠ 

ʪʘ ʮʠʬʨʦʚʠʭ ʥʘʫʢ, ʱʦ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʫ ʩʴʦʛʦʜʝʥʥʽ. ɿʥʘʥʥʷ 

ʢʽʙʝʨʙʝʟʧʝʢʠ ʫ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʻ ʥʝ ʚʽʜô̒ ʤʥʦʶ ʪʘ ʥʝʦʙʭʽʜʥʦʶ ʯʘʩʪʠʥʦʶ ʞʠʪʪʷ. 

ɹʝʟʣʽʯ ʩʧʘʤ ʨʦʟʩʠʣʦʢ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʽʰʠʥʛʦʚʠʭ ʩʘʡʪʽʚ ʪʘ ʧʦʚʽʜʦʤʣʝʥʴ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʜʣʷ ʚʠʢʨʘʜʝʥʥʷ ʜʘʥʠʭ ʪʘ ʦʪʨʠʤʘʥʥʷ ʚʠʛʦʜʠ. 

ʊʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʚʠʢʣʘʜʘʥʥʷ, ʪʘʢʽ ʷʢ ʣʝʢʮʽʾ ʪʘ ʩʝʤʽʥʘʨʠ, ʚʞʝ ʥʝ ʛʘʨʘʥʪʫʶʪʴ 

ʫʩʧʽʰʥʦʩʪʽ, ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʡ ʟʘʣʫʯʝʥʦʩʪʽ ʫʯʥʽʚ ʜʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ɼʣʷ 

ʚʠʨʽʰʝʥʥʷ ʮʴʦʛʦ ʧʠʪʘʥʥʷ ʥʠʥʽ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʽ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʙʘʛʘʪʦ ʥʦʚʠʭ 

ʤʝʪʦʜʠʢ. ʋ ʤʝʞʘʭ ʮʠʭ ʪʝʟ ʤʠ ʨʦʟʛʣʷʥʝʤʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʛʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʪʘ ʾʭ ʚʧʣʠʚ ʥʘ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ [3]. 

ɿʘ ʦʩʪʘʥʥʽʡ ʯʘʩ ʽʛʨʦʚʽ ʪʝʭʥʦʣʦʛʽʡ ʥʘʙʫʚʘʶʪʴ ʚʝʣʠʢʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ ʙʦ ʤʘʶʪʴ 

ʪʘʢʽ ʟʥʘʯʥʽ ʧʝʨʝʚʘʛʠ ʫ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʽ: ʧʨʘʢʪʠʯʥʽ ï ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʪʫʜʝʥʪʘʤ 

ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʥʘʚʯʘʣʴʥʠʤʠ ʪʝʦʨʝʪʠʯʥʠʤʠ ʤʘʪʝʨʽʘʣ ʪʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʾʭ ʥʘ ʧʨʘʢʪʠʮʽ 

ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʎʝ ʩʧʨʠʷʻ ʢʨʘʱʦʤʫ ʟʘʩʚʦʻʥʥʶ ʤʘʪʝʨʽʘʣʫ ʚ ʫʯʥʽʚ; ʤʦʪʠʚʘʮʽʡʥʽ ï

 ʟʘʦʭʦʯʝʥʥʷ ʫʯʥʽʚ ʽʛʨʦʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʪʘʢʠʤʠ ʷʢ, ʙʘʣʠ, ʨʽʚʥʽ ʪʘ ʥʘʛʦʨʦʜʠ, ʱʦ 

ʧʽʜʚʠʱʫʶʪʴ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʪʘ ʤʦʪʠʚʘʮʽʶ ʜʣʷ ʙʽʣʴʰ ʘʢʪʠʚʥʦʛʦ ʟʘʣʫʯʝʥʥʷ 

ʟʜʦʙʫʚʘʯʽʚ; ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ï ʙʝʟʧʝʯʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʱʦ ʥʘʜʘʶʪʴ ʽʛʨʦʚʽ 

ʪʝʭʥʦʣʦʛʽʾ, ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʪʠ ʫ ʨʽʟʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʥʘʧʨʷʤʘʭ ʪʘ 
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ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʨʘʢʪʠʯʥʽ ʟʥʘʥʥʷ ʙʝʟ ʨʠʟʠʢʫ, ʥʘʩʣʽʜʢʽʚ ʪʘ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʩʪʨʘʪʝʛʽʡ ʷʢʽ ʙʫʜʫʶʪʴʩʷ ʥʘ ʘʥʘʣʽʟʽ ʧʦʧʝʨʝʜʥʽʭ ʜʽʡ. 

ɼʣʷ ʨʦʟʚô̫ ʟʘʥʥʷ ʧʦʧʝʨʝʜʥʴʦ ʚʠʩʫʥʫʪʦʛʦ ʧʠʪʘʥʥʷ ʧʨʦʧʦʥʫʻʤʦ ʨʦʟʨʦʙʣʝʥʥʷ 

ʥʘʚʯʘʣʴʥʦʾ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʛʨʠ ʜʣʷ ʚʠʚʯʝʥʥʷ ʢʽʙʝʨʙʝʟʧʝʢʠ. ʇʠʪʘʥʥʷ ʨʦʟʚʠʪʢʫ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʟ ʢʽʙʝʨʙʝʟʧʝʢʠ ʻ ʧʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʙʘʛʘʪʴʦʭ ʚʯʝʥʠʭ [1]. 

ʗʢ ʧʨʠʢʣʘʜ ʘʢʪʫʘʣʴʥʦʩʪʽ ʚʠʚʯʝʥʥʷ ʢʽʙʝʨʙʝʟʧʝʢʠ ʤʦʞʝʤʦ ʚʟʷʪʠ ʧʨʦʜʘʞ 

ʚʞʠʚʘʥʦʛʦ ʯʠ ʥʦʚʦʛʦ ʪʦʚʘʨʫ ʥʘ ʦʥʣʘʡʥ ʧʣʘʪʬʦʨʤʘʭ. ʇʽʩʣʷ ʧʫʙʣʽʢʘʮʽʾ ʦʛʦʣʦʰʝʥʥʷ 

ʰʘʭʨʘʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʦʤʝʨʫ ʪʝʣʝʬʦʥʫ ʧʨʦʜʘʚʮʷ ʟʥʘʭʦʜʷʪʴ ʡʦʛʦ ʫ ʩʦʮʽʘʣʴʥʽʡ 

ʤʝʨʝʞʽ ʢʫʜʠ ʥʘʜʩʠʣʘʶʪʴ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʧʦʢʫʧʢʫ ʪʦʚʘʨʫ. ʐʘʭʨʘʾ ʥʘʜʩʠʣʘʶʪʴ 

ʜʚʘ-ʪʨʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʥʘ ʪʝʤʫ ʪʦʚʘʨʫ ʪʘ ʧʦʛʦʜʞʫʶʪʴʩʷ ʢʫʧʠʪʠ ʡʦʛʦ ʽ ʥʘʜʩʠʣʘʶʪʴ 

ʧʦʢʣʠʢʘʥʥʷ ʥʘ ʩʘʡʪ, ʱʦ ʚʽʟʫʘʣʴʥʦ ʚʠʛʣʷʜʘʻ ʦʜʥʘʢʦʚʦ ʘʙʦ ʜʫʞʝ ʩʭʦʞʝ ʥʘ 

ʦʨʠʛʽʥʘʣʴʥʠʡ. ʇʨʦʪʝ ʧʽʩʣʷ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ ʥʘ ʩʘʡʪʽ ʧʨʦʜʘʚʮʶ ʟʘʤʽʩʪʴ ʥʘʨʘʭʫʚʘʥʥʷ 

ʩʫʤʠ ʟʘ ʪʦʚʘʨ ʩʧʠʩʫʶʪʴ ʢʦʰʪʠ ʟ ʢʘʨʪʢʠ. ʎʝʡ ʚʠʜ ʰʘʭʨʘʡʩʪʚʘ ʥʘʟʠʚʘʻʪʴʩʷ 

ʬʽʰʠʥʛ [2]. ɹʘʛʘʪʦ ʜʦʨʦʩʣʠʭ ʥʝ ʚʦʣʦʜʽʶʯʠ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʙʘʟʦʚʽ ʧʨʘʚʠʣʘ 

ʙʝʟʧʝʢʠ ʚ ʽʥʪʝʨʥʝʪʽ ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʥʝʧʨʠʻʤʥʽ ʩʠʪʫʘʮʽʾ. ʑʦʙ ʪʘʢʠʭ ʚʠʧʘʜʢʽʚ ʙʫʣʦ 

ʤʝʥʰʝ ʧʦʪʨʽʙʥʦ ʧʨʦʚʦʜʠʪʠ ʥʘʚʯʘʥʥʷ ʥʘ ʪʝʤʫ ʢʽʙʝʨʙʝʟʧʝʢʠ. 

ʗʢ ʦʩʥʦʚʫ ʨʦʟʛʣʷʥʝʤʦ ʥʘʚʯʘʣʴʥʝ ʽʛʨʦʚʝ ʩʝʨʝʜʦʚʠʱʝ, Scratch. ɺʢʘʟʘʥʠʡ ʟʘʩʽʙ 

ʻ ʙʘʟʦʚʠʤ ʫ ʚʠʚʯʝʥʥʽ ʽʥʬʦʨʤʘʪʠʢʠ ʫ 5ï6 ʢʣʘʩʘʭ. ɺʦʥʦ ʜʦʧʦʤʘʛʘʻ ʫʯʥʷʤ 

ʦʧʘʥʦʚʫʚʘʪʠ ʙʘʟʦʚʽ ʘʣʛʦʨʠʪʤʽʯʥʽ ʩʪʨʫʢʪʫʨʠ ʪʘ ʜʘʻ ʨʦʟʫʤʽʥʥʷ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ɺʙʘʯʘʻʤʦ ʪʘʢʽ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʛʨʠ ʟ ʢʽʙʝʨʙʝʟʧʝʢʠ: 

¶ ʚʠʟʥʘʯʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʮʽʣʝʡ. ʈʦʟʨʦʙʥʠʢʘʤ ʧʦʪʨʽʙʥʝ ʯʽʪʢʝ ʨʦʟʫʤʽʥʥʷ, ʷʢʫ 

ʩʘʤʝ ʽʥʬʦʨʤʘʮʽʶ ʙʫʜʝ ʧʦʜʘʥʫ ʫʯʥʷʤ ʪʘ ʷʢʠʡ ʙʘʞʘʥʠʡ ʨʝʟʫʣʴʪʘʪ ʟʥʷʪʪʷ ʤʘʻ ʙʫʪʠ 

ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʛʨʠ; 

¶ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʨʦ ʟʥʘʥʥʷ ʷʢʽ ʙʫʜʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʫ ʛʨʽ, ʜʣʷ ʧʦʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ; 

¶ ʨʦʟʨʦʙʢʘ ʩʶʞʝʪʥʦʾ ʣʽʥʽʾ, ʟʘʮʽʢʘʚʣʝʥʥʷ ʫʯʥʽʚ ʜʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʛʨʠ. ʂʚʝʩʪ, 

ʩʝʨʽʷ ʟʘʚʜʘʥʴ, ʷʢʽ ʤʘʶʪʴ ʙʫʪʠ ʚʠʢʦʥʘʥʥʽ ʫʯʥʷʤ ʜʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʩʶʞʝʪʫ ʪʘ 

ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ ʧʦʜʘʥʠʭ ʚ ʟʘʚʜʘʥʥʷʭ; 

¶ ʩʠʩʪʝʤʘ ʟʘʦʭʦʯʫʚʘʥʥʷ, ʧʽʩʣʷ ʟʘʩʚʦʻʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʧʨʦʭʦʜʞʝʥʥʷ 

ʧʝʚʥʦʛʦ ʟʘʚʜʘʥʥʷ ʥʘʜʘʥʥʷ ʧʝʚʥʦʾ ʢʽʣʴʢʦʩʪʽ ʙʘʣʽʚ ʜʣʷ ʦʢʨʝʩʣʝʥʥʷ ʚʠʢʦʥʘʥʦʾ 

ʨʦʙʦʪʠ; 

¶ ʚʽʟʫʘʣʴʥʝ ʦʬʦʨʤʣʝʥʥʷ ʛʨʠ, ʩʝʨʝʜʦʚʠʱʝ ʷʢʝ ʤʘʻ ʙʫʪʠ ʧʨʠʚʘʙʣʠʚʠʤ ʪʘ 

ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʤ ʪʘ ʟʨʫʯʥʠʤ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʣʷ ʫʯʥʽʚ; 

¶ ʨʦʟʨʦʙʢʘ ʤʝʭʘʥʽʟʘʮʽʾ ʛʨʠ ʯʝʨʝʟ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʟʘ ʷʢʦʶ ʙʫʜʝ 

ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʛʨʘ, ʚʠʟʥʘʯʝʥʥʷ ʬʦʨʤ ʧʦʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʧʽʜʨʘʭʫʥʦʢ ʙʘʣʽʚ, ʟʤʽʥʘ 

ʨʽʚʥʽʚ ʩʢʣʘʜʥʦʩʪʽ, ʧʨʦʩʫʚʘʥʥʷ ʩʶʞʝʪʦʤ, ʥʘʜʘʥʥʷ ʧʽʜʢʘʟʦʢ ʪʦʱʦ; 

¶ ʪʝʩʪʫʚʘʥʥʷ, ʱʦ ʚʠʤʘʛʘʻ ʧʨʦʚʝʜʝʥʥʷ ʤʝʭʘʥʽʯʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʛʨʠ ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʧʨʦʙʣʝʤ ʫ ʨʦʙʦʯʽʡ ʩʠʩʪʝʤʽ, ʧʽʩʣʷ ʮʴʦʛʦ ʝʪʘʧʫ ʪʝʩʪʫʚʘʥʥʷ ʟ ʮʽʣʴʦʚʦʶ 

ʘʫʜʠʪʦʨʽʻʶ. 

ɺʟʷʚʰʠ ʜʦ ʫʚʘʛʫ ʚʠʱʝʥʘʚʝʜʝʥʝ, ʤʦʞʝʤʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʢʦʥʮʝʧʪʫʘʣʴʥʦ ʧʝʨʝʜ ʥʘʤʠ ʧʦʩʪʘʻ ʘʢʪʫʘʣʴʥʘ ʧʨʦʙʣʝʤʘ ʟʘʦʭʦʯʝʥʥʷ ʫʯʥʽʚ ʜʦ 

ʥʘʚʯʘʥʥʷ ʽʥʬʦʨʤʘʪʠʢʠ. 
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ɼʣʷ ʾʾ ʨʦʟʚô̫ ʟʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʨʦʟʨʦʙʠʪʠ ʛʨʫ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʠʯʥʠʭ ʟʥʘʪʴ 

ʷʢʽ ʧʦʪʨʽʙʥʦ ʦʧʘʥʫʚʘʪʠ ʫʯʥʶ, ʟ ʜʦʜʘʪʢʦʚʦʶ ʟʘʦʭʦʯʫʚʘʣʴʥʦʶ ʩʠʩʪʝʤʦʶ, 

ʟʨʦʟʫʤʽʣʠʤ ʧʦʜʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʟʘʚʜʘʥʴ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʟʘʩʚʦʻʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. 
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ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʨʦʟʜʽʣʽʚ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ ʽʥʬʦʨʤʘʪʠʢʠ ʻ ʥʘʚʯʘʥʥʷ ʦʩʥʦʚ 

ʘʣʛʦʨʠʪʤʽʟʘʮʽʾ ʪʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʉʫʯʘʩʥʘ ʪʝʥʜʝʥʮʽʷ ʧʦʣʷʛʘʻ ʚ ʧʝʨʝʭʦʜʽ ʜʦ 

ʚʠʚʯʝʥʥʷ ʙʽʣʴʰ ʧʨʘʢʪʠʯʥʠʭ ʽ ʧʦʧʫʣʷʨʥʠʭ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ Python, ʷʢ 

ʧʝʨʰʦʾ ʤʦʚʠ ʟʘʤʽʩʪʴ ʪʨʘʜʠʮʽʡʥʦʛʦ Pascal [1]. 

ʆʜʥʘʢ ʧʦʩʪʘʻ ʧʨʦʙʣʝʤʘ: ʷʢ ʝʬʝʢʪʠʚʥʦ ʥʘʚʯʘʪʠ ʫʯʥʽʚ ʧʨʦʛʨʘʤʫʚʘʪʠ ʥʘ 

Python, ʚʨʘʭʦʚʫʶʯʠ ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʧʨʘʮʴʦʚʘʥʠʭ ʤʝʪʦʜʠʢ ʜʣʷ ʰʢʽʣ (ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

Pascal) [1]. 

ɹʨʘʢ ʤʝʪʦʜʠʯʥʦʛʦ ʧʽʜˇʨʫʥʪʷ ʫʩʢʣʘʜʥʶʻ ʨʦʙʦʪʫ ʚʯʠʪʝʣʷ ʽ ʚʠʤʘʛʘʻ ʧʦʰʫʢʫ 

ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ. ɼʦʜʘʪʢʦʚʠʤ ʚʠʢʣʠʢʦʤ ʻ ʤʦʪʠʚʘʮʽʷ ʫʯʥʽʚ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʘʢʪʠʢʠ. 

ʊʨʘʜʠʮʽʡʥʽ ʫʨʦʢʠ ʯʘʩʪʦ ʦʙʤʝʞʫʶʪʴʩʷ ʪʝʦʨʽʻʶ ʘʙʦ ʧʨʦʩʪʠʤʠ ʚʧʨʘʚʘʤʠ, ʱʦ ʟʥʠʞʫʻ 

ʽʥʪʝʨʝʩ ʰʢʦʣʷʨʽʚ ʜʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʇʽʜ ʯʘʩ ʧʘʥʜʝʤʽʾ COVID-19 ʦʩʚʽʪʷʥʠ ʙʫʣʠ 

ʟʤʫʰʝʥʽ ʤʘʩʦʚʦ ʧʝʨʝʡʪʠ ʥʘ ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ, ʱʦ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʧʦʛʣʠʙʠʣʦ 

ʧʨʦʙʣʝʤʠ ʢʦʥʪʨʦʣʶ ʡ ʚʟʘʻʤʦʜʽʾ, ʘ ʟ ʽʥʰʦʛʦ ï ʩʪʠʤʫʣʶʚʘʣʦ ʘʢʪʠʚʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʮʠʬʨʦʚʠʭ ʨʝʩʫʨʩʽʚ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ [2]. 

ɿʛʽʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤ ɯʥʩʪʠʪʫʪʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʟʘʩʦʙʽʚ 

ʥʘʚʯʘʥʥʷ, ʫ 2022 ʨʦʮʽ ʚ ʟʘʢʣʘʜʘʭ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʮʠʬʨʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ 

ʥʘʚʯʘʥʥʷ [2]. 

ʇʦʩʪʘʣʘ ʧʦʪʨʝʙʘ ʚ ʪʘʢʠʭ ʟʘʩʦʙʘʭ, ʷʢʽ ʙ ʦʜʥʦʯʘʩʥʦ ʧʽʜʚʠʱʫʚʘʣʠ 

ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʫʯʥʽʚ ʽ ʥʘʜʘʚʘʣʠ ʤʝʪʦʜʠʯʥʫ ʧʽʜʪʨʠʤʢʫ ʚʯʠʪʝʣʶ. ʆʜʥʠʤ ʽʟ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʨʽʰʝʥʴ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʦʩʚʽʪʥʽʭ ʧʣʘʪʬʦʨʤ ʟ ʛʦʪʦʚʠʤ 
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ʢʦʥʪʝʥʪʦʤ ʽ ʽʥʪʝʨʘʢʪʠʚʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ 

ʮʠʬʨʦʚʽ ʥʘʚʯʘʣʴʥʽ ʧʣʘʪʬʦʨʤʠ ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʧʦʢʨʘʱʫʚʘʪʠ ʥʘʚʯʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʽ 

ʤʦʪʠʚʘʮʽʶ ʩʪʫʜʝʥʪʽʚ [4]. ɼʣʷ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ ʽʥʬʦʨʤʘʪʠʢʠ ʮʝ ʦʟʥʘʯʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʨʦʙʠʪʠ ʚʠʚʯʝʥʥʷ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʙʽʣʴʰ ʟʘʭʦʧʣʠʚʠʤ ʪʘ ʘʜʘʧʪʦʚʘʥʠʤ ʜʦ ʧʦʪʨʝʙ 

ʫʯʥʽʚ. 

ɽʣʝʢʪʨʦʥʥʘ ʦʩʚʽʪʥʷ ʩʠʩʪʝʤʘ çʄʽʡʂʣʘʩè ï ʮʝ ʩʫʯʘʩʥʘ ʫʢʨʘʾʥʩʴʢʘ ʦʥʣʘʡʥ-

ʧʣʘʪʬʦʨʤʘ, ʧʦʢʣʠʢʘʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʦʨʛʘʥʽʟʘʮʽʶ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʢʦʥʪʨʦʣʴ 

ʟʥʘʥʴ ʫʯʥʽʚ ʫ ʮʠʬʨʦʚʦʤʫ ʬʦʨʤʘʪʽ [3]. 

ɺʦʥʘ ʩʭʚʘʣʝʥʘ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʰʢʦʣʘʭ ʽ ʚʞʝ ʚʧʨʦʚʘʜʞʝʥʘ ʫ ʜʽʷʣʴʥʽʩʪʴ ʙʣʠʟʴʢʦ 13 ʪʠʩʷʯ ʫʢʨʘʾʥʩʴʢʠʭ ʰʢʽʣ [3]. 

ʇʽʜ ʯʘʩ ʢʘʨʘʥʪʠʥʫ 2020 ʨʦʢʫ ʖʅɽʉʂʆ ʚʢʣʶʯʠʣʦ çʄʽʡʂʣʘʩè ʜʦ ʧʝʨʝʣʽʢʫ 

ʮʠʬʨʦʚʠʭ ʨʽʰʝʥʴ, ʱʦ ʧʽʜʪʨʠʤʫʶʪʴ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ ʚ ʫʤʦʚʘʭ ʟʘʢʨʠʪʪʷ 

ʰʢʽʣ, ʱʦ ʧʽʜʢʨʝʩʣʶʻ ʾʾ ʟʥʘʯʠʤʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ. 

ʆʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ çʄʽʡʂʣʘʩè ʫ ʥʘʚʯʘʥʥʽ Python: 

ʇʣʘʪʬʦʨʤʘ ʤʽʩʪʠʪʴ ʚʙʫʜʦʚʘʥʫ ʙʘʟʫ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʘ ʚʢʣʶʯʘʻ 

ʛʦʪʦʚʽ ʪʝʦʨʝʪʠʯʥʽ ʚʽʜʦʤʦʩʪʽ, ʧʨʠʢʣʘʜʠ ʪʘ ʚʧʨʘʚʠ ʟ ʽʥʬʦʨʤʘʪʠʢʠ, ʟʦʢʨʝʤʘ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʥʘ Python. ʋʩʽ ʤʘʪʝʨʽʘʣʠ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʰʢʽʣʴʥʦʾ 

ʧʨʦʛʨʘʤʠ ʪʘ ʦʭʦʧʣʶʶʪʴ ʢʣʶʯʦʚʽ ʪʝʤʠ: ʚʽʜ ʦʩʥʦʚ ʘʣʛʦʨʠʪʤʽʟʘʮʽʾ, ʟʤʽʥʥʠʭ ʽ 

ʦʧʝʨʘʪʦʨʽʚ ʜʦ ʩʪʨʫʢʪʫʨ ʜʘʥʠʭ ʽ ʨʦʙʦʪʠ ʟ ʬʘʡʣʘʤʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʫʯʥʷʤ ʧʦʩʪʫʧʦʚʦ 

ʟʘʩʚʦʶʚʘʪʠ Python ʫ ʤʝʞʘʭ ʰʢʽʣʴʥʦʛʦ ʢʫʨʩʫ. ɺʦʜʥʦʯʘʩ ʫʯʠʪʝʣʴ ʤʦʞʝ 

ʮʠʬʨʦʚʽʟʫʚʘʪʠ ʩʚʦʻ ʢʘʣʝʥʜʘʨʥʦ-ʪʝʤʘʪʠʯʥʝ ʧʣʘʥʫʚʘʥʥʷ, ʦʙʠʨʘʶʯʠ ʥʝʦʙʭʽʜʥʽ ʪʝʤʠ 

ʡ ʟʘʚʜʘʥʥʷ ʟʽ ʩʧʽʣʴʥʦʾ ʙʘʟʠ ʜʣʷ ʦʯʥʦʛʦ ʘʙʦ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

çʄʽʡʂʣʘʩè ʧʨʦʧʦʥʫʻ ʽʥʪʝʨʘʢʪʠʚʥʽ ʟʘʚʜʘʥʥʷ ʟ ʘʚʪʦʤʘʪʠʯʥʦʶ ʧʝʨʝʚʽʨʢʦʶ, 

ʦʭʦʧʣʶʶʯʠ ʨʽʟʥʽ ʬʦʨʤʘʪʠ ï ʪʝʩʪʦʚʽ ʧʠʪʘʥʥʷ, ʟʘʜʘʯʽ ʜʣʷ ʨʦʟʚô̫ ʟʘʥʥʷ ʪʘ ʧʨʘʢʪʠʯʥʽ 

ʚʧʨʘʚʠ. ʋʯʥʽ ʚʠʢʦʥʫʶʪʴ ʾʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʧʣʘʪʬʦʨʤʽ, ʘ ʩʠʩʪʝʤʘ ʤʠʪʪʻʚʦ 

ʘʥʘʣʽʟʫʻ ʚʽʜʧʦʚʽʜʽ, ʥʘʜʘʶʯʠ ʟʚʦʨʦʪʥʠʡ ʟʚô̫ ʟʦʢ. ɼʣʷ ʟʘʚʜʘʥʴ ʽʟ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʧʝʨʝʜʙʘʯʝʥʽ ʧʦʢʨʦʢʦʚʽ ʧʦʷʩʥʝʥʥʷ ʪʘ ʧʨʠʢʣʘʜʠ ʨʦʟʚô̫ ʟʢʽʚ, ʷʢʽ ʩʪʘʶʪʴ ʜʦʩʪʫʧʥʠʤʠ 

ʧʽʩʣʷ ʩʧʨʦʙʠ ʚʽʜʧʦʚʽʜʽ. ʋ ʨʘʟʽ ʧʦʤʠʣʢʠ ʩʠʩʪʝʤʘ ʜʝʤʦʥʩʪʨʫʻ ʧʨʘʚʠʣʴʥʠʡ ʚʘʨʽʘʥʪ ʽ 

ʜʝʪʘʣʴʥʠʡ ʨʦʟʙʽʨ ʧʦʤʠʣʦʢ, ʜʦʧʦʤʘʛʘʶʯʠ ʫʯʥʷʤ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʤʘʪʝʨʽʘʣ. 

ɿʘʚʜʘʥʥʷ ʤʦʞʥʘ ʚʠʢʦʥʫʚʘʪʠ ʥʝʦʙʤʝʞʝʥʫ ʢʽʣʴʢʽʩʪʴ ʨʘʟʽʚ, ʧʨʠʯʦʤʫ ʢʦʞʥʘ ʥʦʚʘ 

ʩʧʨʦʙʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʤʽʥʝʥʠʤʠ ʫʤʦʚʘʤʠ. ʊʘʢʠʡ ʬʦʨʤʘʪ ʥʘʚʯʘʥʥʷ ʤʦʪʠʚʫʻ 

ʰʢʦʣʷʨʽʚ ʰʫʢʘʪʠ ʧʨʘʚʠʣʴʥʝ ʨʽʰʝʥʥʷ ʩʘʤʦʩʪʽʡʥʦ, ʚʯʠʪʠʩʷ ʥʘ ʚʣʘʩʥʠʭ ʧʦʤʠʣʢʘʭ ʪʘ 

ʧʦʢʨʘʱʫʚʘʪʠ ʩʚʦʾ ʨʝʟʫʣʴʪʘʪʠ ʙʝʟ ʪʠʩʢʫ. 
ʇʣʘʪʬʦʨʤʘ ʽʥʪʝʛʨʫʻ ʽʛʨʦʚʽ ʝʣʝʤʝʥʪʠ, ʱʦ ʩʪʠʤʫʣʶʶʪʴ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʫʯʥʽʚ ʫ 

ʥʘʚʯʘʥʥʽ. ɿʘ ʧʨʘʚʠʣʴʥʦ ʚʠʢʦʥʘʥʽ ʟʘʚʜʘʥʥʷ ʚʦʥʠ ʦʪʨʠʤʫʶʪʴ ʙʘʣʠ, ʘ ʾʭʥʽ ʜʦʩʷʛʥʝʥʥʷ 

ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʫ ʟʘʛʘʣʴʥʦʤʫ ʨʝʡʪʠʥʛʫ ʩʝʨʝʜ ʦʜʥʦʢʣʘʩʥʠʢʽʚ. ʂʦʥʢʫʨʝʥʮʽʷ ʟʘ ʤʽʩʮʝ 

ʚ ʪʦʧʽ ʧʽʜʚʠʱʫʻ ʤʦʪʠʚʘʮʽʶ, ʘ ʟʘ ʜʘʥʠʤʠ ʨʦʟʨʦʙʥʠʢʽʚ, ʩʧʨʠʷʻ ʟʨʦʩʪʘʥʥʶ 

ʩʝʨʝʜʥʴʦʛʦ ʙʘʣʫ ʢʣʘʩʫ ʧʨʠʙʣʠʟʥʦ ʥʘ 20 %. ʆʢʨʽʤ ʪʨʘʜʠʮʽʡʥʠʭ ʦʮʽʥʦʢ, ʫʯʥʽ 

ʦʪʨʠʤʫʶʪʴ ʜʦʜʘʪʢʦʚʠʡ ʩʪʠʤʫʣ ʢʨʘʱʝ ʟʘʩʚʦʶʚʘʪʠ ʤʘʪʝʨʽʘʣ, ʧʨʘʛʥʫʯʠ ʧʽʜʥʷʪʠʩʷ ʚ 

ʪʘʙʣʠʮʽ ʣʽʜʝʨʽʚ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʦʩʦʙʣʠʚʦ ʝʬʝʢʪʠʚʥʠʡ ʫ ʥʘʚʯʘʥʥʽ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, 

ʦʩʢʽʣʴʢʠ ʟʘʦʭʦʯʫʻ ʰʢʦʣʷʨʽʚ ʚʠʢʦʥʫʚʘʪʠ ʙʽʣʴʰʝ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ, 

ʚʜʦʩʢʦʥʘʣʶʶʯʠ ʩʚʦʾ ʥʘʚʠʯʢʠ ʥʘʧʠʩʘʥʥʷ ʢʦʜʫ. 

ʇʣʘʪʬʦʨʤʘ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʥʘʚʯʘʥʥʷ ʟʘʚʜʷʢʠ 

ʰʠʨʦʢʦʤʫ ʚʠʙʦʨʫ ʟʘʚʜʘʥʴ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʩʢʣʘʜʥʦʩʪʽ ʪʘ ʥʝʦʙʤʝʞʝʥʽʡ ʢʽʣʴʢʦʩʪʽ 
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ʩʧʨʦʙ. ʋʯʥʽ ʤʦʞʫʪʴ ʦʩʚʦʶʚʘʪʠ ʤʘʪʝʨʽʘʣ ʫ ʚʣʘʩʥʦʤʫ ʪʝʤʧʽ: ʩʠʣʴʥʽʰʽ ʰʚʠʜʢʦ 

ʧʨʦʭʦʜʷʪʴ ʙʘʟʦʚʽ ʚʧʨʘʚʠ ʪʘ ʧʝʨʝʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʥʽʰʠʭ ʟʘʜʘʯ, ʘ ʪʽ, ʢʦʤʫ ʧʦʪʨʽʙʥʦ 

ʙʽʣʴʰʝ ʯʘʩʫ, ʤʦʞʫʪʴ ʧʦʚʪʦʨʶʚʘʪʠ ʟʘʚʜʘʥʥʷ, ʜʦʢʠ ʥʝ ʟʘʩʚʦʷʪʴ ʪʝʤʫ. ɼʠʬʝʨʝʥʮʽʘʮʽʷ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʦ ʙʝʟ ʜʦʜʘʪʢʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʯʠʪʝʣʷ ï ʩʠʩʪʝʤʘ 

ʩʘʤʦʩʪʽʡʥʦ ʧʨʦʧʦʥʫʻ ʚʘʨʽʘʮʽʾ ʚʧʨʘʚ, ʘʜʘʧʪʫʶʯʠ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʧʽʜ ʢʦʞʥʦʛʦ 

ʫʯʥʷ. ɺʦʜʥʦʯʘʩ ʧʝʜʘʛʦʛ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʣʠʰʘʪʠ ʢʦʤʝʥʪʘʨʽ ʪʘ ʧʦʷʩʥʝʥʥʷ ʯʝʨʝʟ 

ʧʣʘʪʬʦʨʤʫ ʜʣʷ ʜʦʜʘʪʢʦʚʦʾ ʧʽʜʪʨʠʤʢʠ [3]. 

ʇʣʘʪʬʦʨʤʘ çʄʽʡʂʣʘʩè ʥʘʜʘʻ ʝʬʝʢʪʠʚʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʚʽʜʩʪʝʞʝʥʥʷ 

ʫʩʧʽʰʥʦʩʪʽ ʫʯʥʽʚ. ɺʩʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʠʭ ʟʘʚʜʘʥʴ ʘʚʪʦʤʘʪʠʯʥʦ ʟʙʝʨʽʛʘʶʪʴʩʷ, 

ʜʦʟʚʦʣʷʶʯʠ ʚʯʠʪʝʣʶ ʘʥʘʣʽʟʫʚʘʪʠ ʧʨʦʛʨʝʩ ʷʢ ʦʢʨʝʤʠʭ ʰʢʦʣʷʨʽʚ, ʪʘʢ ʽ ʚʩʴʦʛʦ ʢʣʘʩʫ. 

ʋ ʟʨʫʯʥʽʡ ʩʪʘʪʠʩʪʠʮʽ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʨʽʚʝʥʴ ʟʘʩʚʦʻʥʥʷ ʪʝʤ, ʪʠʧʦʚʽ ʧʦʤʠʣʢʠ, 

ʢʽʣʴʢʽʩʪʴ ʩʧʨʦʙ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʪʦʱʦ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʰʚʠʜʢʦ ʚʠʷʚʣʷʪʠ 

ʧʨʦʙʣʝʤʥʽ ʤʦʤʝʥʪʠ. 

ʆʢʨʽʤ ʮʴʦʛʦ, ʧʣʘʪʬʦʨʤʘ ʘʚʪʦʤʘʪʠʯʥʦ ʛʝʥʝʨʫʻ ʟʚʽʪʠ ʜʣʷ ʘʜʤʽʥʽʩʪʨʘʮʽʾ ʰʢʦʣʠ 

ʱʦʜʦ ʘʢʪʠʚʥʦʩʪʽ ʚʯʠʪʝʣʽʚ ʪʘ ʫʯʥʽʚ, ʘ ʪʘʢʦʞ ʧʽʜʪʨʠʤʫʻ ʬʫʥʢʮʽʾ ʙʘʪʴʢʽʚʩʴʢʦʛʦ 

ʢʦʥʪʨʦʣʶ, ʟʘʣʫʯʘʶʯʠ ʩʽʤôʁ  ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʟʦʨʽʩʪʴ 

ʦʮʽʥʶʚʘʥʥʷ ʟʥʘʥʴ ʪʘ ʢʦʥʪʨʦʣʴ ʧʨʦʛʨʝʩʫ ʷʢ ʫ ʢʣʘʩʽ, ʪʘʢ ʽ ʚʜʦʤʘ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ çʄʽʡʂʣʘʩè ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʫ ʨʽʟʥʠʭ 

ʬʦʨʤʘʪʘʭ. ʇʦ-ʧʝʨʰʝ, ʷʢ ʜʦʧʦʚʥʝʥʥʷ ʜʦ ʦʯʥʠʭ ʫʨʦʢʽʚ: ʧʽʩʣʷ ʧʦʷʩʥʝʥʥʷ ʥʦʚʦʛʦ 

ʤʘʪʝʨʽʘʣʫ (ʥʘʧʨʠʢʣʘʜ, ʢʦʥʩʪʨʫʢʮʽʡ ʨʦʟʛʘʣʫʞʝʥʥʷ ʘʙʦ ʮʠʢʣʽʚ ʫ Python) ʚʯʠʪʝʣʴ 

ʟʘʜʘʻ ʫʯʥʷʤ ʩʝʨʽʶ ʚʧʨʘʚ ʥʘ ʧʣʘʪʬʦʨʤʽ. ʋʯʥʽ ʦʜʨʘʟʫ ʦʪʨʠʤʫʶʪʴ ʚʽʜʛʫʢ ʥʘ ʩʚʦʾ 

ʨʦʟʚô̫ ʟʢʠ. ʗʢʱʦ ʙʽʣʴʰʽʩʪʴ ʚʧʦʨʘʣʘʩʷ ʟ ʟʘʚʜʘʥʥʷʤʠ ï ʤʦʞʥʘ ʧʝʨʝʭʦʜʠʪʠ ʜʘʣʽ, ʷʢʱʦ 

ʞ ʥʽ ï ʫʯʠʪʝʣʴ ʙʘʯʠʪʴ ʩʪʘʪʠʩʪʠʢʫ ʧʦʤʠʣʦʢ ʽ ʤʦʞʝ ʧʦʚʝʨʥʫʪʠʩʷ ʜʦ ʧʦʷʩʥʝʥʥʷ 

ʩʢʣʘʜʥʠʭ ʤʦʤʝʥʪʽʚ. ʇʦ-ʜʨʫʛʝ, ʧʣʘʪʬʦʨʤʘ ʽʜʝʘʣʴʥʦ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʜʦʤʘʰʥʽʭ 

ʟʘʚʜʘʥʴ ʟ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ɿʘʤʽʩʪʴ ʧʘʧʝʨʦʚʠʭ ʟʘʜʘʯʥʠʢʽʚ ʫʯʥʽ ʚʠʢʦʥʫʶʪʴ ʚʧʨʘʚʠ 

ʦʥʣʘʡʥ, ʘ ʚʯʠʪʝʣʴ ʫ ʟʨʫʯʥʠʡ ʯʘʩ ʧʝʨʝʚʽʨʷʻ ʧʨʦʛʨʝʩ (ʘʙʦ ʞ ʩʠʩʪʝʤʘ ʚʠʩʪʘʚʣʷʻ ʙʘʣʠ 

ʘʚʪʦʤʘʪʠʯʥʦ). ʇʦ-ʪʨʝʪʻ, ʫ ʨʘʟʽ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ (ʢʘʨʘʥʪʠʥ, ʩʪʠʭʽʡʥʽ ʣʠʭʘ 

ʘʙʦ ʽʥʰʽ ʧʨʠʯʠʥʠ) çʄʽʡʂʣʘʩè ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʦʩʥʦʚʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ: ʫʯʠʪʝʣʴ 

ʧʫʙʣʽʢʫʻ ʪʝʦʨʝʪʠʯʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʪʝʩʪʠ, ʧʨʦʚʦʜʠʪʴ ʢʦʥʪʨʦʣʴʥʽ ʨʦʙʦʪʠ ʦʥʣʘʡʥ. ʇʨʠ 

ʮʴʦʤʫ ʜʦʩʷʛʘʻʪʴʩʷ ʤʘʡʞʝ ʪʦʡ ʩʘʤʠʡ ʨʽʚʝʥʴ ʚʟʘʻʤʦʜʽʾ, ʱʦ ʽ ʦʬʣʘʡʥ, ʘʜʞʝ ʫʯʥʽ 

ʧʦʩʪʽʡʥʦ ʟʘʣʫʯʝʥʽ ʯʝʨʝʟ ʽʥʪʝʨʘʢʪʠʚʥʽ ʟʘʚʜʘʥʥʷ. 

ʋʯʥʽ ʚʽʜʯʫʚʘʶʪʴ ʙʽʣʴʰʝ ʤʦʪʠʚʘʮʽʾ ʚʯʠʪʠʩʷ, ʢʦʣʠ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʥʘʙʫʚʘʻ 

ʨʠʩ ʛʨʠ ʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʥʦʚʠʟʥʠ, ʘ ʜʣʷ ʚʯʠʪʝʣʷ ʟʤʝʥʰʫʻʪʴʩʷ ʨʫʪʠʥʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ (ʧʝʨʝʚʽʨʢʘ, ʩʢʣʘʜʘʥʥʷ ʟʘʚʜʘʥʴ, ʧʽʜʨʘʭʫʥʦʢ ʙʘʣʽʚ ʚʠʢʦʥʫʻʪʴʩʷ 

ʩʠʩʪʝʤʦʶ). 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʥʥʦʾ ʦʩʚʽʪʥʴʦʾ ʩʠʩʪʝʤʠ çʄʽʡʂʣʘʩè ʩʪʚʦʨʶʻ ʥʦʚʽ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʠʚʯʝʥʥʷ ʤʦʚʠ Python ʫ ʰʢʦʣʽ, ʨʦʙʣʷʯʠ ʮʝʡ ʧʨʦʮʝʩ ʙʽʣʴʰ ʮʽʢʘʚʠʤ, 

ʘʜʘʧʪʠʚʥʠʤ ʽ ʝʬʝʢʪʠʚʥʠʤ. ɺʦʥʘ ʚʠʨʽʰʫʻ ʦʜʨʘʟʫ ʢʽʣʴʢʘ ʟʘʚʜʘʥʴ ï ʚʽʜ ʧʽʜʚʠʱʝʥʥʷ 

ʤʦʪʠʚʘʮʽʾ ʫʯʥʽʚ ʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʽʩʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʟʨʫʯʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ. ʊʘʢʠʤ ʯʠʥʦʤ, çʄʽʡʂʣʘʩè ʪʘ ʧʦʜʽʙʥʽ ʧʣʘʪʬʦʨʤʠ ʤʦʞʫʪʴ ʩʪʘʪʠ 

ʜʽʻʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʫ ʧʽʜʛʦʪʦʚʮʽ ʮʠʬʨʦʚʦ-ʛʨʘʤʦʪʥʦʛʦ ʧʦʢʦʣʽʥʥʷ, ʛʦʪʦʚʦʛʦ 

ʦʧʘʥʦʚʫʚʘʪʠ ʩʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʮʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʚʽʜʧʦʚʽʜʘʻ ʚʠʢʣʠʢʘʤ ʯʘʩʫ ʽ ʦʩʚʽʪʥʽʤ ʪʝʥʜʝʥʮʽʷʤ, ʘ ʦʪʞʝ, ʟʘʩʣʫʛʦʚʫʻ ʥʘ ʧʦʜʘʣʴʰʫ 

ʫʚʘʛʫ ʪʘ ʧʦʰʠʨʝʥʥʷ ʩʝʨʝʜ ʦʩʚʽʪʷʥʩʴʢʦʾ ʩʧʽʣʴʥʦʪʠ. 
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ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʩʪʨʽʤʢʦʛʦ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʦʩʦʙʣʠʚʦʾ 

ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ. ʆʜʥʠʤ ʽʟ 

ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʧʽʜʭʦʜʽʚ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʛʨʦʚʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ, ʷʢʽ 

ʧʦʻʜʥʫʶʪʴ ʫ ʩʦʙʽ ʧʽʟʥʘʚʘʣʴʥʽ, ʥʘʚʯʘʣʴʥʽ, ʤʦʪʠʚʘʮʽʡʥʽ ʝʣʝʤʝʥʪʠ. ʉʝʨʝʜ ʮʠʬʨʦʚʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘʢʠʭ ʟʘʩʪʦʩʫʥʢʽʚ ʚʠʨʽʟʥʷʻʪʴʩʷ ʩʝʨʝʜʦʚʠʱʝ Unity, ʷʢ 

ʧʦʪʫʞʥʘ ʧʣʘʪʬʦʨʤʘ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʷʢ ʧʨʦʩʪʽ, ʪʘʢ ʽ ʩʢʣʘʜʥʽ 

ʽʥʪʝʨʘʢʪʠʚʥʽ ʧʨʦʻʢʪʠ. ʋʪʽʤ, ʧʨʦʪʝ ʧʨʠ ʨʦʟʨʦʙʮʽ ʥʘʚʯʘʣʴʥʠʭ ʽʛʦʨ ʚʠʥʠʢʘʻ ʥʠʟʢʘ 

ʩʧʝʮʠʬʽʯʥʠʭ ʟʘʚʜʘʥʴ, ʧʦʚô̫ ʟʘʥʠʭ ʥʝ ʣʠʰʝ ʟ ʪʝʭʥʽʯʥʦʶ ʨʝʘʣʽʟʘʮʽʻʶ, ʘʣʝ ʡ ʟ 

ʧʝʜʘʛʦʛʽʯʥʦʶ ʜʦʮʽʣʴʥʽʩʪʶ, ʣʦʛʽʢʦʶ ʽʛʨʦʚʠʭ ʩʮʝʥʘʨʽʾʚ, ʨʽʚʥʝʤ ʩʢʣʘʜʥʦʩʪʽ, 

ʘʜʘʧʪʘʮʽʻʶ ʢʦʥʪʝʥʪʫ ʜʦ ʚʽʢʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ [1]. 

ɺʚʘʞʘʻʤʦ, ʱʦ ʨʦʟʨʦʙʢʘ ʷʢʽʩʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʽʛʨʦʚʦʛʦ ʟʘʩʪʦʩʫʥʢʫ 

ʧʝʨʝʜʙʘʯʘʻ ʚʠʨʽʰʝʥʥʷ ʥʠʟʢʠ ʩʧʝʮʠʬʽʯʥʠʭ ʟʘʚʜʘʥʴ, ʧʦʚô̫ ʟʘʥʠʭ ʥʝ ʣʠʰʝ ʟ 

ʪʝʭʥʽʯʥʦʶ ʨʝʘʣʽʟʘʮʽʻʶ, ʘʣʝ ʡ ʟ ʛʣʠʙʦʢʠʤ ʨʦʟʫʤʽʥʥʷʤ ʧʝʜʘʛʦʛʽʯʥʦʾ ʜʦʮʽʣʴʥʦʩʪʽ. 

ʅʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʣʦʛʽʢʫ ʽʛʨʦʚʠʭ ʩʮʝʥʘʨʽʾʚ, ʜʠʜʘʢʪʠʯʥʽ ʧʨʠʥʮʠʧʠ, 

ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʛʥʽʪʠʚʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʨʽʚʝʥʴ ʩʢʣʘʜʥʦʩʪʽ ʟʘʚʜʘʥʴ, ʘʜʘʧʪʘʮʽʶ 

ʢʦʥʪʝʥʪʫ ʜʦ ʚʽʢʦʚʠʭ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ. ʊʘʢʦʞ 

ʚʘʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʧʝʜʘʛʦʛʽʯʥʫ ʮʽʥʥʽʩʪʴ ʛʝʡʤʽʬʽʢʦʚʘʥʦʛʦ ʢʦʥʪʝʥʪʫ: ʩʪʨʫʢʪʫʨʘ 

ʛʨʠ ʤʘʻ ʙʫʪʠ ʥʝ ʣʠʰʝ ʮʽʢʘʚʦʶ, ʘ ʡ ʥʘʚʯʘʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʦʶ [2; 3]. ʎʝ ʚʢʣʶʯʘʻ 

ʽʥʪʝʛʨʘʮʽʶ ʥʘʚʯʘʣʴʥʠʭ ʮʽʣʝʡ ʫ ʩʶʞʝʪ, ʧʝʨʝʜʙʘʯʝʥʥʷ ʤʦʤʝʥʪʽʚ ʩʘʤʦʢʦʥʪʨʦʣʶ, 



ʉɽʂʎɯʗ: ɯʥʩʪʨʫʤʝʥʪʠ, ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʪʘ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 10 ʢʚʽʪʥʷ 2025, ˉ 15 

153 

ʥʘʜʘʥʥʷ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ, ʨʝʘʣʽʟʘʮʽʶ ʧʨʠʥʮʠʧʽʚ ʧʦʝʪʘʧʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ 

ʧʦʚʪʦʨʝʥʥʷ. ʆʢʨʝʤʦʾ ʫʚʘʛʠ ʧʦʪʨʝʙʫʻ ʽ ʤʝʪʦʜʠʯʥʠʡ ʩʫʧʨʦʚʽʜ ʪʘʢʦʛʦ ʟʘʩʪʦʩʫʥʢʫ: ʜʣʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʽʥʩʪʨʫʢʮʽʾ, 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʽʥʪʝʛʨʘʮʽʾ ʛʨʠ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ, ʘ ʪʘʢʦʞ ʬʦʨʤʠ ʢʦʥʪʨʦʣʶ ʪʘ 

ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʈʦʟʛʣʷʥʝʤʦ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʨʦʙʢʠ ʽʛʨʦʚʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʝʨʝʜʦʚʠʱʘ Unity. ʇʝʨʰʠʤ ʝʪʘʧʦʤ ʦʢʨʝʩʣʝʥʦʾ ʧʨʦʙʣʝʤʠ ʻ 

ʧʦʻʜʥʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ ʪʘ ʽʛʨʦʚʦʾ ʤʝʭʘʥʽʢʠ, ʷʢ ʦʜʥʦʾ ʟ ʛʦʣʦʚʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʘ, ʚʽʜʪʘʢ, ʫʤʽʣʦʛʦ ʧʦʻʜʥʘʥʥʷ ʜʠʜʘʢʪʠʯʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʟ ʛʝʡʤʧʣʝʡʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. ɯʛʨʦʚʠʡ ʟʘʩʪʦʩʫʥʦʢ ʣʦʛʽʯʥʦ ʪʘ ʚʤʽʣʦ ʤʘʻ 

ʨʦʟʢʨʠʪʠ ʥʘʚʯʘʣʴʥʠʡ ʢʦʥʪʝʥʪ ʪʘ ʽʥʪʝʛʨʫʚʘʪʠ ʡʦʛʦ ʫ ʧʨʦʮʝʩ ʛʨʠ. ɺʽʜʪʘʢ, ʥʘʚʯʘʥʥʷ 

ʚʽʜʙʫʚʘʪʠʤʝʪʴʩʷ ʯʝʨʝʟ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ, ʧʦʜʦʣʘʥʥʷ ʧʝʨʝʰʢʦʜ, ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 

ʫ ʢʦʥʪʝʢʩʪʽ ʩʶʞʝʪʫ. ʅʘ ʧʨʘʢʪʠʯʥʦʤʫ ʨʽʚʥʽ ʮʝ ʧʝʨʝʜʙʘʯʘʻ: ʪʨʘʥʩʬʦʨʤʘʮʽʶ 

ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ ʫ ʬʦʨʤʘʪ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʪʨʫʢʪʫʨʽ ʽʛʨʦʚʠʭ ʟʘʚʜʘʥʴ (ʟʦʢʨʝʤʘ, 

ʫ ʬʦʨʤʽ ʚʽʢʪʦʨʠʥ, ʣʦʛʽʯʥʠʭ ʟʘʜʘʯ, ʤʽʥʽ-ʽʛʦʨ); ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʽʛʨʦʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʪʘ ʥʘʚʯʘʣʴʥʦʶ ʤʝʪʦʶ; ʘ ʪʘʢʦʞ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʧʦʚʪʦʨʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʛʝʡʤʽʬʽʢʦʚʘʥʠʭ ʧʽʜʢʘʟʦʢ ʘʙʦ ʤʦʪʠʚʘʮʽʡʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ ʩʧʨʠʷʶʪʴ 

ʟʘʢʨʽʧʣʝʥʥʶ ʟʥʘʥʴ ʽ ʧʽʜʚʠʱʝʥʥʶ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. 

ɺʠʙʽʨ ʽʛʨʦʚʦʾ ʧʣʘʪʬʦʨʤʠ ʽ ʞʘʥʨʫ. Unity ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ 2D ʘʙʦ 3D-

ʟʘʩʪʦʩʫʥʢʠ ʜʣʷ ʨʽʟʥʠʭ ʧʣʘʪʬʦʨʤ: ʇʂ, Android, iOS. ʋ ʢʦʥʪʝʢʩʪʽ ʥʘʚʯʘʥʥʷ ʜʦʮʽʣʴʥʦ 

ʦʙʠʨʘʪʠ ʧʣʘʪʬʦʨʤʫ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʥʘʷʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʫ (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʧʣʘʥʰʝʪʘʭ ï ʤʦʙʽʣʴʥʠʡ ʬʦʨʤʘʪ). 

ɾʘʥʨʦʚʘ ʬʦʨʤʘ ʛʨʠ ʪʝʞ ʤʘʻ ʟʥʘʯʝʥʥʷ. ɼʣʷ ʥʘʚʯʘʥʥʷ ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʤʠ ʻ: çPoint and clickè ï ʜʦʟʚʦʣʷʻ ʽʥʪʝʛʨʫʚʘʪʠ ʥʘʚʯʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʫ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʨʪʫʘʣʴʥʦʛʦ ʩʚʽʪʫ; ʢʚʝʩʪʠ ʘʙʦ ʧʨʠʛʦʜʥʠʮʴʢʽ ʽʛʨʠ ï ʜʦʙʨʝ ʧʽʜʭʦʜʷʪʴ 

ʜʣʷ ʧʦʙʫʜʦʚʠ ʩʶʞʝʪʥʦʾ ʣʽʥʽʾ ʟ ʧʦʩʪʫʧʦʚʠʤ ʫʩʢʣʘʜʥʝʥʥʷʤ; ʩʠʤʫʣʷʪʦʨʠ ʘʙʦ 

çʩʝʨʡʦʟʥʽ ʽʛʨʠè ï ʜʦʟʚʦʣʷʶʪʴ ʟʤʦʜʝʣʶʚʘʪʠ ʨʝʘʣʴʥʽ ʘʙʦ ʫʤʦʚʥʽ ʩʠʪʫʘʮʽʾ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʢʦʥʢʨʝʪʥʠʭ ʥʘʚʠʯʦʢ. 

ɯʥʪʝʨʬʝʡʩ ʪʘ usability. ʅʘʚʯʘʣʴʥʠʡ ʟʘʩʪʦʩʫʥʦʢ ʦʨʽʻʥʪʦʚʘʥʠʡ ʧʝʨʝʚʘʞʥʦ ʥʘ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ, ʽʥʪʝʨʬʝʡʩ ʤʘʻ ʙʫʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʽʥʪʫʾʪʠʚʥʠʤ, ʚʽʟʫʘʣʴʥʦ 

ʧʨʠʚʘʙʣʠʚʠʤ ʽ ʥʝʜʦʧʫʱʝʥʥʷʤ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ. ʇʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ʩʣʽʜ 

ʚʨʘʭʦʚʫʚʘʪʠ: ʯʽʪʢʫ ʥʘʚʽʛʘʮʽʶ ʪʘ ʟʨʦʟʫʤʽʣʽ ʽʥʩʪʨʫʢʮʽʾ; ʘʜʘʧʪʘʮʽʶ ʝʣʝʤʝʥʪʽʚ 

ʢʝʨʫʚʘʥʥʷ ʜʦ ʚʽʢʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ; ʧʨʠʚʘʙʣʠʚʫ ʩʪʠʣʽʩʪʠʢʫ (ʢʦʣʴʦʨʠ, ʘʥʽʤʘʮʽʾ, 

ʛʝʨʦʾ). 

ʇʝʜʘʛʦʛʽʯʥʘ ʣʦʛʽʢʘ ʪʘ ʤʝʭʘʥʽʟʤʠ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ. ʆʩʢʽʣʴʢʠ Unity ʥʝ ʻ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʶ ʦʩʚʽʪʥʴʦʶ ʧʣʘʪʬʦʨʤʦʶ, ʨʝʘʣʽʟʘʮʽʷ ʜʠʜʘʢʪʠʯʥʠʭ ʬʫʥʢʮʽʡ 

(ʟʦʢʨʝʤʘ ʦʮʽʥʶʚʘʥʥʷ, ʥʘʜʘʥʥʷ ʧʽʜʢʘʟʦʢ, ʬʦʨʤʫʚʘʥʥʷ ʧʽʜʩʫʤʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ) ʤʘʻ 

ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʰʣʷʭʦʤ ʦʢʨʝʤʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ. ʈʦʟʨʦʙʢʘ ʧʝʨʝʜʙʘʯʘʻ: ʫʨʘʭʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʽʛʨʦʚʠʭ ʨʽʚʥʽʚ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʧʨʠʥʮʠʧʽʚ ʧʦʩʪʫʧʦʚʦʛʦ ʫʩʢʣʘʜʥʝʥʥʷ ʟʤʽʩʪʫ ʥʘʚʯʘʥʥʷ ï ʚʽʜ ʙʘʟʦʚʠʭ ʧʦʥʷʪʴ ʜʦ 

ʩʢʣʘʜʥʽʰʠʭ ʟʘʚʜʘʥʴ; ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ ʜʣʷ ʟʜʦʙʫʚʘʯʘ 

ʦʩʚʽʪʠ, ʟʦʢʨʝʤʘ ʽʥʬʦʨʤʫʚʘʥʥʷ ʧʨʦ ʧʨʘʚʠʣʴʥʽʩʪʴ ʚʠʢʦʥʘʥʠʭ ʜʽʡ, ʥʘʜʘʥʥʷ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʭ ʧʽʜʢʘʟʦʢ ʧʽʩʣʷ ʧʦʤʠʣʢʦʚʠʭ ʚʽʜʧʦʚʽʜʝʡ; ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ 



ʉɽʂʎɯʗ: ɯʥʩʪʨʫʤʝʥʪʠ, ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʪʘ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 10 ʢʚʽʪʥʷ 2025, ˉ 15 

154 

ʚʽʜʩʪʝʞʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʛʨʝʩʫ ʘʙʦ ʨʝʟʫʣʴʪʘʪʽʚ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʘ ʷʢ ʫ 

ʚʠʛʣʷʜʽ ʢʽʣʴʢʽʩʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ (ʙʘʣʠ, ʜʦʩʷʛʥʝʥʥʷ, ʨʝʡʪʠʥʛ), ʪʘʢ ʽ ʤʦʪʠʚʘʮʽʡʥʠʭ 

ʝʣʝʤʝʥʪʽʚ. 

ʊʝʩʪʫʚʘʥʥʷ ʪʘ ʘʜʘʧʪʘʮʽʷ. ɯʛʨʦʚʠʡ ʥʘʚʯʘʣʴʥʠʡ ʟʘʩʪʦʩʫʥʦʢ ʤʘʻ ʧʨʦʭʦʜʠʪʠ 

ʪʝʩʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʝ ʡ ʜʠʜʘʢʪʠʯʥʝ. ɺʘʞʣʠʚʦ ʚʨʘʭʫʚʘʪʠ: ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʢʦʥʪʝʥʪʫ 

ʧʨʦʛʨʘʤʽ ʥʘʚʯʘʥʥʷ; ʟʨʦʟʫʤʽʣʽʩʪʴ ʽʛʨʦʚʦʛʦ ʧʨʦʮʝʩʫ ʜʣʷ ʮʽʣʴʦʚʦʾ ʘʫʜʠʪʦʨʽʾ; 

ʣʦʛʽʯʥʽʩʪʴ, ʷʢ ʟʜʦʙʫʚʘʯʽ ʨʦʟʫʤʽʶʪʴ ʽʛʨʦʚʫ ʣʦʛʽʢʫ ʽ ʯʠ ʥʝ ʚʠʥʠʢʘʻ ʙʘʨô̒ ʨʽʚ ʫ 

ʟʘʩʚʦʻʥʥʽ ʦʩʚʽʪʥʴʦʛʦ ʢʦʥʪʝʥʪʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʢʘ ʽʛʨʦʚʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ʚ ʩʝʨʝʜʦʚʠʱʽ Unity 

ʻ ʩʢʣʘʜʥʠʤ ʽ ʧʝʨʩʧʝʢʪʠʚʥʠʤ, ʦʩʢʽʣʴʢʠ ʧʦʪʨʝʙʫʻ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʽʜʭʦʜʫ. 

ɺʚʘʞʘʻʤʦ, ʱʦ ʫʩʧʽʭ ʦʩʚʽʪʥʴʦʾ ʛʨʠ ʧʦʣʷʛʘʻ ʥʝ ʪʽʣʴʢʠ ʫ ʛʨʘʬʽʮʽ ʯʠ ʮʽʢʘʚʦʤʫ ʩʶʞʝʪʽ, 

ʘ ʚ ʪʦʤʫ, ʥʘʩʢʽʣʴʢʠ ʝʬʝʢʪʠʚʥʦ ʽʛʨʦʚʠʡ ʟʘʩʪʦʩʫʥʦʢ ʚʠʢʦʥʫʻ ʥʘʚʯʘʣʴʥʫ ʬʫʥʢʮʽʶ. 

ʇʨʘʚʠʣʴʥʝ ʧʦʻʜʥʘʥʥʷ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʠʥʮʠʧʽʚ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ Unity ʜʦʟʚʦʣʷʻ 

ʨʦʟʨʦʙʠʪʠ ʽʥʩʪʨʫʤʝʥʪ, ʱʦ ʩʧʨʘʚʜʽ ʤʦʪʠʚʫʻ, ʟʘʭʦʧʣʶʻ ʪʘ ʨʦʟʚʠʚʘʻ ʟʜʦʙʫʚʘʯʽʚ 

ʦʩʚʽʪʠ. 
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ʟʜʦʙʫʚʘʯ ʧʝʨʰʦʛʦ (ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʄʘʪʝʤʘʪʠʢʘ (ʂʦʤʧôʁ ʪʝʨʥʘ 

ʤʘʪʝʤʘʪʠʢʘ), 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 
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ɻʨʦʜ ɯʚʘʥ ʄʠʢʦʣʘʡʦʚʠʯ 
ʜʦʢʪʦʨ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 
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ʄʠ ʞʠʚʝʤʦ ʚ ʩʚʽʪʽ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʟʤʽʥʶʶʪʴʩʷ ʽ ʨʦʟʚʠʚʘʶʪʴʩʷ, ʨʦʣʴ ʷʢʠʭ 

ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʻ. ʊʝʭʥʦʣʦʛʽʯʥʽ ʽʥʥʦʚʘʮʽʾ ʟʘʯʽʧʘʶʪʴ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʩʬʝʨʠ ʣʶʜʩʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʘ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʽ ʘʢʪʫʘʣʴʥʦʩʪʽ ʚʦʥʠ ʥʘʙʫʚʘʶʪʴ ʚ ʩʬʝʨʽ ʦʩʚʽʪʠ. 

ʉʫʯʘʩʥʝ ʥʘʚʯʘʥʥʷ ʥʝʤʦʞʣʠʚʝ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʦʜʠʬʽʢʘʮʽʡ. 

ʉʝʨʝʜ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʭ ʪʝʥʜʝʥʮʽʡ ʚ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ ʥʘʚʯʘʥʥʷ 

ʣʽʜʠʨʫʶʯʽ ʧʦʟʠʮʽʾ ʟʘʡʤʘʻ ʜʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ. 

çʉʠʩʪʝʤʠ ʜʦʧʦʚʥʝʥʦʾ, ʘ ʪʘʢʦʞ ʧʦʚô̫ ʟʘʥʦʾ ʟ ʥʝʶ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ 

ʩʪʨʽʤʢʦ ʚʭʦʜʷʪʴ ʚ ʧʦʚʩʷʢʜʝʥʥʝ ʞʠʪʪʷ ʥʝ ʪʽʣʴʢʠ ʚʫʟʴʢʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ ʘʣʝ ʡ ʢʦʞʥʦʾ 

ʣʶʜʠʥʠ. ʊʦʤʫ ʚʤʽʥʥʷ ʩʪʚʦʨʶʚʘʪʠ ʥʝʦʙʭʽʜʥʠʡ ʢʦʥʪʝʥʪ, ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʚ ʟʘʩʦʙʘʭ 



ʉɽʂʎɯʗ: ɯʥʩʪʨʫʤʝʥʪʠ, ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʪʘ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 10 ʢʚʽʪʥʷ 2025, ˉ 15 
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ʨʦʟʨʦʙʢʠ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ AR ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʻ ʟʘʪʨʝʙʫʚʘʥʠʤ ʥʘ 

ʨʠʥʢʫè [1]. 

ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ VR ʪʘ AR ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʦʟʚʦʣʷʻ ʥʘʚʯʘʣʴʥʠʤ 

ʟʘʢʣʘʜʘʤ ʦʙʠʨʘʪʠ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽ ʨʝʩʫʨʩʠ ʜʣʷ ʨʦʟʨʦʙʢʠ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ 

ʪʘ ʟʙʘʛʘʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʜʦʩʚʽʜʫ ʩʪʫʜʝʥʪʽʚ. ʗʢ ʧʦʢʘʟʫʻ ʧʨʘʢʪʠʢʘ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʽʨʪʫʘʣʴʥʦʾ ʪʘ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʧʦʪʨʝʙʫʻ ʨʦʟʨʦʙʢʠ 

ʢʦʥʢʨʝʪʥʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʩʪʨʘʪʝʛʽʡ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʤʘʢʩʠʤʘʣʴʥʦ 

ʝʬʝʢʪʠʚʥʦ ʨʦʟʢʨʠʪʠ ʧʦʪʝʥʮʽʘʣ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʽ. 

ɺʠʜʽʣʠʤʦ ʧʝʜʘʛʦʛʽʯʥʽ ʤʝʪʦʜʠʢʠ, ʷʢʽ ʻ ʣʠʰʝ ʧʨʠʢʣʘʜʘʤʠ ʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʘʜʘʧʪʦʚʘʥʽ ʪʘ ʨʦʟʰʠʨʝʥʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʥʢʨʝʪʥʠʭ ʮʽʣʝʡ ʥʘʚʯʘʥʥʷ. ʉʪʫʜʝʥʪʠ 

ʤʦʞʫʪʴ ʜʦʩʣʽʜʞʫʚʘʪʠ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʪʠ ʫ ʚʽʨʪʫʘʣʴʥʦʤʫ ʘʙʦ ʜʦʧʦʚʥʝʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ, ʱʦ ʩʧʨʠʷʻ ʘʢʪʠʚʥʦʤʫ ʪʘ ʛʣʠʙʦʢʦʤʫ ʥʘʚʯʘʥʥʶ (ʤʝʪʦʜ ʧʨʦʙ ʽ ʧʦʤʠʣʦʢ). 

ʉʪʚʦʨʝʥʥʷ ʩʠʤʫʣʷʮʽʡ ʪʘ ʟʘʚʜʘʥʴ, ʜʝ ʩʪʫʜʝʥʪʠ ʤʘʶʪʴ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʦʙô̒ ʢʪʘʤʠ ʪʘ 

ʨʦʟʚô̫ ʟʫʚʘʪʠ ʟʘʜʘʯʽ ʫ ʚʽʨʪʫʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ (ʽʥʪʝʨʘʢʪʠʚʥʽ ʟʘʚʜʘʥʥʷ ʪʘ ʩʮʝʥʘʨʽʾ). 

ɼʦʩʣʽʜʥʠʮʴʢʽ ʧʨʦʝʢʪʠ ʪʘ ʩʘʤʦʩʪʽʡʥʝ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʩʪʫʜʝʥʪʘʤ 

ʩʪʚʦʨʶʚʘʪʠ ʚʣʘʩʥʽ ʚʽʨʪʫʘʣʴʥʽ ʘʙʦ ʜʦʧʦʚʥʝʥʽ ʧʨʦʝʢʪʠ. ʋʩʧʽʰʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ VR 

ʪʘ AR ʚ ʦʩʚʽʪʫ ʚʠʤʘʛʘʻ ʨʝʪʝʣʴʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ, ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʦʮʽʥʶʚʘʥʥʷ, ʱʦʙ 

ʟʘʙʝʟʧʝʯʠʪʠ ʤʘʢʩʠʤʘʣʴʥʝ ʦʩʚʽʪʥʻ ʟʥʘʯʝʥʥʷ ʜʣʷ ʩʪʫʜʝʥʪʽʚ. 

ʊʝʭʥʦʣʦʛʽʷ AR ʚʦʣʦʜʽʻ ʥʘʩʪʫʧʥʠʤʠ ʧʦʪʝʥʮʽʘʣʴʥʠʤʠ ʧʝʜʘʛʦʛʽʯʥʠʤʠ 

ʧʝʨʝʚʘʛʘʤʠ [2]: ʜʦʩʪʫʧʥʽʩʪʴ, ʟʘʣʫʯʝʥʥʷ, ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ, ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ. ɼʦʜʘʪʢʠ 

AR ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʧʦʻʜʥʘʥʥʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʚʽʨʪʫʘʣʴʥʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʽʟ ʨʝʘʣʴʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʪʠʤ ʩʘʤʠʤ ʧʦʢʨʘʱʫʶʯʠ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʨʘʢʪʠʯʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ʅʘʡʧʦʰʠʨʝʥʽʰʠʤ ʜʦʜʘʪʢʦʤ ʻ Vuforia ʚʽʜ Qualcomm. ʌʫʥʢʮʽʦʥʘʣ Vuforia 

ʜʦʟʚʦʣʷʻ ʩʢʘʥʫʚʘʪʠ ʢʽʣʴʢʘ ʨʝʘʣʴʥʠʭ 2D ʽ 3D ʦʙô̒ ʢʪʽʚ ʦʜʥʦʯʘʩʥʦ, ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʾʭ, 

ʚʽʜʪʚʦʨʶʚʘʪʠ ʜʦʜʘʪʢʦʚʽ ʝʣʝʤʝʥʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʙʦʨʫ ʩʧʝʮʠʬʽʢʘʮʽʡ ʽ 

ʧʝʨʝʛʣʷʜʘʪʠ ʚʽʨʪʫʘʣʴʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʦʪʨʽʙʥʦʛʦ ʦʙô̒ ʢʪʘ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʧʦʟʘ 

ʧʦʣʝʤ ʟʦʨʫ. 

ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʽʜʪʨʠʤʢʠ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ AR-ʪʝʭʥʦʣʦʛʽʡ ʻ ʧʣʘʪʬʦʨʤʘ HP Reveal. ɹʫʜʫʯʠ ʦʥʦʚʣʝʥʦʶ ʚʝʨʩʽʻʶ 

AR-ʙʽʙʣʽʦʪʝʢʠ Aurisma, ʚʦʥʘ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʪʝʭʥʦʣʦʛʽʾ AR ʪʘ IoT (Internet of 

Things): ʽʜʝʥʪʠʬʽʢʫʻ ʚʩʽʣʷʢʽ ʦʙô̒ ʢʪʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʟʫʘʣʴʥʦʾ ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ ʥʘ 

ʥʠʭ ʥʘʢʣʘʜʘʶʪʴʩʷ ʬʘʡʣʠ ʨʽʟʥʠʭ ʬʦʨʤʘʪʽʚ (ʛʨʘʬʽʢʘ, ʘʫʜʽʦ, ʚʽʜʝʦ ʪʦʱʦ) ʽ ʦʪʨʠʤʘʥʽ 

ʤʦʜʝʣʽ ʧʝʨʝʥʦʩʷʪʴʩʷ ʥʘ ʝʢʨʘʥ ʤʦʙʽʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ. ɻʦʣʦʚʥʘ ʧʝʨʝʚʘʛʘ ʪʝʭʥʦʣʦʛʽʾ 

HP Reveal ʚ ʪʦʤʫ, ʱʦ ʚʦʥʘ ʜʦʩʪʫʧʥʘ ʰʠʨʦʢʦʤʫ ʢʦʣʫ ʥʝʧʨʦʬʝʩʽʡʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ 

ʻ ʫʥʽʚʝʨʩʘʣʴʥʦ ʟʘʩʪʦʩʦʚʥʦʶ. 

ɸʥʘʣʽʟ ʧʝʜʘʛʦʛʽʯʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʜʦʟʚʦʣʠʚ ʚʠʜʽʣʠʪʠ ʧʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʽʨʪʫʘʣʴʥʦʾ ʪʘ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚ ʦʩʚʽʪʽ: ʧʽʜʚʠʱʝʥʥʷ ʤʦʪʠʚʘʮʽʾ ʪʘ ʽʥʪʝʨʝʩʫ 

ʩʪʫʜʝʥʪʽʚ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ, ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʥʘʚʯʘʥʥʷ ʪʘ 

ʦʙʣʘʜʥʘʥʥʷ, ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ ʪʘ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ VR ʪʘ AR ʚ ʦʩʚʽʪʽ ʧʝʨʝʜʙʘʯʘʻ ʦʙʦʚô̫ ʟʢʦʚʫ 

ʧʽʜʛʦʪʦʚʢʫ ʚʠʢʣʘʜʘʯʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ, 

ʩʪʚʦʨʝʥʥʷ ʷʢʽʩʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʢʦʥʪʝʥʪʫ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʚʘʞʣʠʚʦ ʽʥʪʝʛʨʫʚʘʪʠ ʮʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ ʪʘ 
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ʨʝʛʫʣʷʨʥʦ ʦʮʽʥʶʚʘʪʠ ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʚʨʘʭʦʚʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʧʦʪʨʝʙ 

ʩʪʫʜʝʥʪʽʚ ʪʘ ʜʦʩʪʫʧ ʜʦ ʥʦʚʠʭ ʨʦʟʨʦʙʦʢ. 

ʆʙʛʦʚʦʨʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʦʾ ʪʘ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʚ ʦʩʚʽʪʽ 

ʚʢʘʟʫʻ ʥʘ ʾʭʥʽʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʦʢʨʝʤʠʭ ʧʽʜʭʦʜʽʚ ʫ ʥʘʚʯʘʥʥʽ. ʎʽ 

ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ ʟʙʘʛʘʪʠʪʠ ʦʩʚʽʪʥʽʡ ʜʦʩʚʽʜ, ʥʘʜʘʶʯʠ ʩʪʫʜʝʥʪʘʤ ʽʥʥʦʚʘʮʽʡʥʽ 

ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʪʘ ʜʦʟʚʦʣʷʶʯʠ ʾʤ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʩʢʣʘʜʥʽ ʢʦʥʮʝʧʮʽʾ. ɽʬʝʢʪʠʚʥʘ 

ʽʥʪʝʛʨʘʮʽʷ VR ʪʘ AR ʫ ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ ʤʦʞʝ ʟʨʦʙʠʪʠ ʚʠʢʣʘʜʘʥʥʷ ʙʽʣʴʰ 

ʽʥʪʝʨʘʢʪʠʚʥʠʤ ʪʘ ʝʬʝʢʪʠʚʥʠʤ, ʚʽʜʢʨʠʚʘʶʯʠ ʥʦʚʽ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʦʩʚʽʪʥʴʦʾ ʩʬʝʨʠ, 

ʘʣʝ ʚʦʥʘ ʧʦʚô̫ ʟʘʥʘ ʟ ʧʨʦʙʣʝʤʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ 

ʪʘ ʨʦʟʨʦʙʢʘ ʷʢʽʩʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʢʦʥʪʝʥʪʫ. 

ʅʘ ʟʘʢʽʥʯʝʥʥʷ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ AR-ʙʽʙʣʽʦʪʝʢʠ ʚʦʣʦʜʽʶʪʴ ʨʽʟʥʠʤʠ 

ʧʨʦʛʨʘʤʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʷʢʠʭ ʫʜʦʩʢʦʥʘʣʶʶʪʴʩʷ ʤʝʪʦʜʠʢʠ ʚʠʢʣʘʜʘʥʥʷ. ʅʘʚʯʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ VR ʪʘ 

AR ʟʘʙʝʟʧʝʯʫʻ ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ, ʩʠʤʫʣʷʮʽʶ ʪʘ ʩʪʚʦʨʝʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ. 
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ʈʦʟʚʠʪʦʢ ʽʛʨʦʚʦʾ ʽʥʜʫʩʪʨʽʾ ʟʥʘʯʥʦ ʧʨʠʩʢʦʨʠʚʩʷ ʟʘʚʜʷʢʠ ʧʦʷʚʽ ʧʦʪʫʞʥʠʭ ʪʘ 

ʚʦʜʥʦʯʘʩ ʜʦʩʪʫʧʥʠʭ ʨʫʰʽʾʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʨʦʙʥʠʢʘʤ ʩʪʚʦʨʶʚʘʪʠ ʚʠʩʦʢʦʷʢʽʩʥʽ 

ʽʛʨʦʚʽ ʧʨʦʜʫʢʪʠ ʟ ʤʝʥʰʠʤʠ ʟʘʪʨʘʪʘʤʠ ʯʘʩʫ ʪʘ ʨʝʩʫʨʩʽʚ. ʆʜʥʠʤ ʽʟ ʪʘʢʠʭ ʨʫʰʽʾʚ ʻ 

Godot, ʷʢʠʡ ʚʠʜʽʣʷʻʪʴʩʷ ʩʚʦʻʶ ʚʽʜʢʨʠʪʽʩʪʶ, ʛʥʫʯʢʽʩʪʶ ʪʘ ʧʽʜʪʨʠʤʢʦʶ ʢʽʣʴʢʦʭ ʤʦʚ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ C#. 

Godot ʧʨʦʧʦʥʫʻ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʷʢ 2D, ʪʘʢ ʽ 

3D-ʽʛʦʨ, ʤʘʻ ʧʨʦʩʪʠʡ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʝʜʘʢʪʦʨ ʪʘ ʧʦʪʫʞʥʫ ʩʠʩʪʝʤʫ ʚʫʟʣʽʚ, ʱʦ 

ʟʥʘʯʥʦ ʩʧʨʦʱʫʻ ʨʦʟʨʦʙʢʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ C# ʷʢ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʫ Godot 

http://tnpu.edu.ua/faculty/fizmat/vasilenko-.php?clear_cache=Y
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ʚʽʜʢʨʠʚʘʻ ʧʝʨʝʜ ʨʦʟʨʦʙʥʠʢʘʤʠ ʤʦʞʣʠʚʦʩʪʽ ʽʥʪʝʛʨʘʮʽʾ ʟ ʫʞʝ ʽʩʥʫʶʯʠʤʠ ʧʨʦʻʢʪʘʤʠ 

ʥʘ ʧʣʘʪʬʦʨʤʽ.NET, ʱʦ ʻ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʧʨʦʬʝʩʽʡʥʠʭ ʨʦʟʨʦʙʥʠʢʽʚ.  

ɿʨʦʩʪʘʶʯʠʡ ʧʦʧʠʪ ʥʘ ʽʛʨʦʚʠʡ ʢʦʥʪʝʥʪ, ʘ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʽʩʪʴ ʝʬʝʢʪʠʚʥʠʭ ʪʘ 

ʝʢʦʥʦʤʽʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʨʦʟʨʦʙʢʠ ʨʦʙʣʷʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ Godot ʪʘ 

C# ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʠʤ. ʍʦʯʘ ʨʫʰʽʡ Godot ʧʦʩʪʫʧʦʚʦ ʥʘʙʫʚʘʻ ʧʦʧʫʣʷʨʥʦʩʪʽ, 

ʚʽʥ ʱʝ ʥʝ ʥʘʩʪʽʣʴʢʠ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʷʢ ʽʥʰʽ ʨʫʰʽʾ, ʥʘʧʨʠʢʣʘʜ Unity ʘʙʦ 

Unreal Engine. ɺʦʜʥʦʯʘʩ ʧʦʻʜʥʘʥʥʷ Godot ʪʘ C# ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʨʦʙʥʠʢʘʤ 

ʩʢʦʨʠʩʪʘʪʠʩʷ ʚʩʽʤʘ ʧʝʨʝʚʘʛʘʤʠ ʩʫʯʘʩʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʦʙô̒ ʢʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʠʤ ʧʽʜʭʦʜʦʤ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʪʘ ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʶ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʮʽʻʾ ʪʝʤʠ ʜʦʧʦʤʦʞʝ ʨʦʟʨʦʙʥʠʢʘʤ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʦʩʦʙʣʠʚʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ Godot ʫ ʟʚô̫ ʟʮʽ ʟ C#, ʘ ʪʘʢʦʞ ʦʮʽʥʠʪʠ ʡʦʛʦ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʭ ʽʛʨʦʚʠʭ ʟʘʩʪʦʩʫʥʢʽʚ. 

ʄʝʪʦʜʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʥʘʣʽʟ ʧʝʨʰʦʜʞʝʨʝʣ ʪʘ ʜʦʢʫʤʝʥʪʘʮʽʾ ï ʚʠʚʯʝʥʥʷ 

ʦʬʽʮʽʡʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ Godot, ʤʘʪʝʨʽʘʣʽʚ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ C# ʫ ʮʴʦʤʫ ʨʫʰʽʾ, 

ʥʘʫʢʦʚʠʭ ʩʪʘʪʝʡ ʪʘ ʪʝʭʥʽʯʥʠʭ ʨʝʩʫʨʩʽʚ; ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ï ʟʽʩʪʘʚʣʝʥʥʷ 

ʤʦʞʣʠʚʦʩʪʝʡ Godot+C# ʟ ʽʥʰʠʤʠ ʧʦʧʫʣʷʨʥʠʤʠ ʟʚô̫ ʟʢʘʤʠ ʨʫʰʽʾʚ ʪʘ ʤʦʚ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ (Unity+C# ʘʙʦ Unreal Engine+Blueprints); ʚʠʚʯʝʥʥʷ ʪʘ ʘʥʘʣʽʟ 

ʛʦʪʦʚʠʭ ʽʛʨʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, ʩʪʚʦʨʝʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ Godot+C#, ʜʣʷ ʚʠʷʚʣʝʥʥʷ 

ʟʘʛʘʣʴʥʠʭ ʧʽʜʭʦʜʽʚ, ʢʨʘʱʠʭ ʧʨʘʢʪʠʢ ʪʘ ʤʦʞʣʠʚʠʭ ʚʜʦʩʢʦʥʘʣʝʥʴ; ʝʤʧʽʨʠʯʥʠʡ 

ʤʝʪʦʜ (ʧʨʘʢʪʠʯʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ) ï ʨʦʟʨʦʙʢʘ ʧʨʦʪʦʪʠʧʫ ʽʛʨʦʚʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ʜʣʷ 

ʧʝʨʝʚʽʨʢʠ ʤʦʞʣʠʚʦʩʪʝʡ ʨʫʰʽʷ ʪʘ ʦʮʽʥʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ; ʤʝʪʦʜ ʪʝʩʪʫʚʘʥʥʷ ï

 ʧʝʨʝʚʽʨʢʘ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʩʪʘʙʽʣʴʥʦʩʪʽ ʨʦʙʦʪʠ 

ʟʘʩʪʦʩʫʥʢʫ; ʤʝʪʦʜ ʤʦʜʝʣʶʚʘʥʥʷ ï ʩʪʚʦʨʝʥʥʷ ʘʨʭʽʪʝʢʪʫʨʠ ʛʨʠ, ʧʦʙʫʜʦʚʘ ʽʛʨʦʚʠʭ 

ʤʝʭʘʥʽʢ ʪʘ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ C# ʫ ʩʝʨʝʜʦʚʠʱʽ Godot; ʤʝʪʦʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ 

ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ï ʦʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ Godot ʪʘ C# ʰʣʷʭʦʤ 

ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʟ ʦʯʽʢʫʚʘʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ; 

ʤʝʪʦʜ ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʚʠʩʥʦʚʢʽʚ ï ʬʦʨʤʫʣʶʚʘʥʥʷ ʚʠʩʥʦʚʢʽʚ ʱʦʜʦ ʜʦʮʽʣʴʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ Godot+C# ʜʣʷ ʨʦʟʨʦʙʢʠ ʽʛʨʦʚʠʭ ʟʘʩʪʦʩʫʥʢʽʚ. 

Godot ï ʮʝ ʙʘʛʘʪʦʧʣʘʪʬʦʨʤʥʠʡ ʚʽʜʢʨʠʪʠʡ ʽʛʨʦʚʠʡ ʨʫʰʽʡ, ʱʦ ʧʽʜʪʨʠʤʫʻ 2D 

ʪʘ 3D ʛʨʘʬʽʢʫ. ɺʽʥ ʥʘʜʘʻ ʨʦʟʨʦʙʥʠʢʘʤ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʡ ʽʥʪʝʨʬʝʡʩ ʪʘ ʧʦʪʫʞʥʽ 

ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʛʨʦʚʠʭ ʧʨʦʻʢʪʽʚ ʨʽʟʥʦʾ ʩʢʣʘʜʥʦʩʪʽ. ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ Godot ʻ ʡʦʛʦ ʩʠʩʪʝʤʘ ʚʫʟʣʽʚ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʙʫʜʫʚʘʪʠ ʩʢʣʘʜʥʽ ʩʮʝʥʠ 

ʰʣʷʭʦʤ ʢʦʤʙʽʥʫʚʘʥʥʷ ʧʨʦʩʪʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. 

ʇʦʯʠʥʘʶʯʠ ʟ ʚʝʨʩʽʾ 3.0, Godot ʽʥʪʝʛʨʫʚʘʚ ʧʽʜʪʨʠʤʢʫ ʤʦʚʠ C#, ʱʦ ʜʦʟʚʦʣʷʻ 

ʨʦʟʨʦʙʥʠʢʘʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʝʨʝʚʘʛʠ ʮʽʻʾ ʤʦʚʠ, ʪʘʢʽ ʷʢ ʩʪʘʪʠʯʥʘ ʪʠʧʽʟʘʮʽʷ, 

ʦʙô̒ ʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʙʘʛʘʪʘ ʩʪʘʥʜʘʨʪʥʘ ʙʽʙʣʽʦʪʝʢʘ. ɼʣʷ ʨʦʙʦʪʠ ʟ 

C# ʫ Godot ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʚʽʜʧʦʚʽʜʥʫ ʚʝʨʩʽʶ ʨʫʰʽʷ ʟ ʧʽʜʪʨʠʤʢʦʶ.NET ʪʘ 

ʥʘʣʘʰʪʫʚʘʪʠ ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʨʦʙʢʠ, ʥʘʧʨʠʢʣʘʜ, Visual Studio ʘʙʦ Visual Studio 

Code. 

GDScript ʻ ʚʣʘʩʥʦʶ ʤʦʚʦʶ ʩʮʝʥʘʨʽʾʚ Godot, ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʦʶ ʜʣʷ 

ʰʚʠʜʢʦʾ ʪʘ ʣʝʛʢʦʾ ʽʥʪʝʛʨʘʮʽʾ ʟ ʨʫʰʽʻʤ. ɼʦʩʣʽʜʞʝʥʥʷ [2] ʧʦʢʘʟʫʻ, ʱʦ GDScript 

ʟʘʙʝʟʧʝʯʫʻ ʢʨʘʱʠʡ ʜʦʩʪʫʧ ʜʦ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʡ ʨʫʰʽʷ, ʪʦʜʽ ʷʢ C# ʜʝʤʦʥʩʪʨʫʻ 

ʚʠʱʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʛʥʫʯʢʽʩʪʴ ʫ ʚʝʣʠʢʠʭ ʧʨʦʻʢʪʘʭ. ɺʠʙʽʨ ʤʽʞ C# ʪʘ GDScript 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʪʨʝʙ ʧʨʦʻʢʪʫ ʪʘ ʜʦʩʚʽʜʫ ʨʦʟʨʦʙʥʠʢʘ. 



ʉɽʂʎɯʗ: ɯʥʩʪʨʫʤʝʥʪʠ, ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʪʘ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 
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ʈʦʟʨʦʙʢʘ ʽʛʦʨ ʫ Godot ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ C# ʚʢʣʶʯʘʻ ʢʽʣʴʢʘ ʢʣʶʯʦʚʠʭ ʝʪʘʧʽʚ: 
ʅʘʣʘʰʪʫʚʘʥʥʷ ʧʨʦʻʢʪʫ. ʉʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʧʨʦʻʢʪʫ ʟ ʧʽʜʪʨʠʤʢʦʶ C#, 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʨʦʟʨʦʙʢʠ ʪʘ ʧʽʜʢʣʶʯʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʙʽʙʣʽʦʪʝʢ. 
ʈʦʟʨʦʙʢʘ ʽʛʨʦʚʦʾ ʣʦʛʽʢʠ. ʉʪʚʦʨʝʥʥʷ ʩʢʨʠʧʪʽʚ ʥʘ C# ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʦʚʝʜʽʥʢʠ 

ʽʛʨʦʚʠʭ ʦʙô̒ ʢʪʽʚ, ʦʙʨʦʙʢʠ ʧʦʜʽʡ ʪʘ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ. 
ɺʟʘʻʤʦʜʽʷ ʟ ʚʫʟʣʘʤʠ. ʆʪʨʠʤʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʚʫʟʣʽʚ ʩʮʝʥʠ, ʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ 

ʤʝʪʦʜʽʚ ʯʝʨʝʟ ʩʢʨʠʧʪʠ ʥʘ C#. 
ʊʝʩʪʫʚʘʥʥʷ ʪʘ ʥʘʣʘʛʦʜʞʝʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʙʫʜʦʚʘʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ 

Godot ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʽʛʨʦʚʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʥʘʣʘʛʦʜʞʝʥʥʷ ʢʦʜʫ. 
ɼʝʪʘʣʴʥʠʡ ʦʧʠʩ ʮʠʭ ʝʪʘʧʽʚ ʧʦʜʘʥʦ ʚ [1]. 
ʇʨʘʢʪʠʯʥʠʡ ʧʨʠʢʣʘʜ ʩʪʚʦʨʝʥʥʷ ʛʨʠ ʥʘ Godot ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ C# ʤʦʞʥʘ 

ʟʥʘʡʪʠ ʫ ʢʫʨʩʽ çLearn 2D Game Development with Godot 4.3 and C# from Scratchèʥʘ 
ʧʣʘʪʬʦʨʤʽ Udemy [3], ʚ ʷʢʦʤʫ ʻ ʧʦʢʨʦʢʦʚʽ ʽʥʩʪʨʫʢʮʽʾ ʱʦʜʦ ʨʦʟʨʦʙʢʠ ʛʨʠ, 
ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʨʦʻʢʪʫ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʽʛʨʦʚʦʾ ʤʝʭʘʥʽʢʠ ʪʘ ʧʫʙʣʽʢʘʮʽʾ 
ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʫ. 

ɸʥʘʣʽʟʫʶʯʠ ʧʨʦʮʝʩ ʨʦʟʨʦʙʢʠ ʽʛʨʦʚʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʘʢʽ 
ʘʩʧʝʢʪʠ: ʘʨʭʽʪʝʢʪʫʨʘ ʚʫʟʣʽʚ ʫ Godot ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʢʦʜ ʪʘ 
ʩʪʨʫʢʪʫʨʫ ʛʨʠ; ʦʩʥʦʚʥʽ ʤʝʭʘʥʽʢʠ (ʨʫʭ, ʚʟʘʻʤʦʜʽʷ ʟ ʦʙô̒ ʢʪʘʤʠ, ʬʽʟʠʢʘ) ʨʝʘʣʽʟʫʶʪʴʩʷ 
ʯʝʨʝʟ ʩʢʨʠʧʪʠ C#, ʷʢʽ ʽʥʪʝʛʨʫʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʚʫʟʣʘʤʠ ʩʮʝʥʠ. 

ʇʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʨʦʟʨʦʙʢʠ ʽʛʨʦʚʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ʥʘ ʦʩʥʦʚʽ Godot + C#: 
1. ʅʘʣʘʰʪʫʚʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʨʦʟʨʦʙʢʠ. ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ Godot 4 ʟ 

ʧʽʜʪʨʠʤʢʦʶ.NET (ʩʢʘʯʘʪʠ ʤʦʞʥʘ ʟ ʦʬʽʮʽʡʥʦʛʦ ʩʘʡʪʫ). ɺʩʪʘʥʦʚʽʪʴ.NET SDK ʪʘ 
ʥʘʣʘʰʪʫʡʪʝ ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʨʦʙʢʠ (Visual Studio, VS Code ʘʙʦ Rider). 
ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ C# 10 ʘʙʦ ʚʠʱʝ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʩʫʯʘʩʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 
ʤʦʚʠ.  

2. ɸʨʭʽʪʝʢʪʫʨʘ ʧʨʦʻʢʪʫ. ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʧʘʪʝʨʥ ʚʫʟʣʽʚ (Node System): ʢʦʞʝʥ 
ʦʙô̒ ʢʪ ʤʘʻ ʙʫʪʠ ʦʢʨʝʤʠʤ ʚʫʟʣʦʤ, ʱʦ ʩʧʨʦʱʫʻ ʨʦʟʨʦʙʢʫ ʪʘ ʥʘʣʘʛʦʜʞʝʥʥʷ. 
ʈʦʟʜʽʣʷʡʪʝ ʣʦʛʽʢʫ ʥʘ ʦʢʨʝʤʽ ʢʣʘʩʠ ʪʘ ʢʦʤʧʦʥʝʥʪʠ ʜʣʷ ʧʦʣʝʛʰʝʥʥʷ ʪʝʩʪʫʚʘʥʥʷ ʪʘ 
ʤʦʜʠʬʽʢʘʮʽʾ. ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʘʚʪʦʟʘʚʘʥʪʘʞʫʚʘʥʽ (autoload) ʩʢʨʠʧʪʠ ʜʣʷ 
ʤʝʥʝʜʞʝʨʽʚ ʩʪʘʥʽʚ (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ ʛʨʘʚʮʷ). 

3. ʈʦʙʦʪʘ ʟ C# ʫ Godot. ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ partial-ʢʣʘʩʠ ʪʘ ʽʥʪʝʨʬʝʡʩʠ, ʱʦʙ 
ʢʨʘʱʝ ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʢʦʜ. ʄʽʥʽʤʽʟʫʡʪʝ ʚʠʢʦʨʠʩʪʘʥʥʷ `await` ʚ ʽʛʨʦʚʠʭ ʮʠʢʣʘʭ, 
ʦʩʢʽʣʴʢʠ ʮʝ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ `Signals` ʜʣʷ 
ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʚʫʟʣʘʤʠ, ʟʘʤʽʩʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʠʢʣʠʢʫ ʤʝʪʦʜʽʚ. ɼʦʪʨʠʤʫʡʪʝʩʷ 
ʘʩʠʥʭʨʦʥʥʦʛʦ ʧʽʜʭʦʜʫ ʧʨʠ ʨʦʙʦʪʽ ʟ ʨʝʩʫʨʩʘʤʠ (ʟʘʚʘʥʪʘʞʝʥʥʷ ʪʝʢʩʪʫʨ, ʟʚʫʢʽʚ 
ʪʦʱʦ). 

4. ɻʨʘʬʽʢʘ ʪʘ ʘʥʽʤʘʮʽʷ. ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ TileMap ʜʣʷ ʧʦʙʫʜʦʚʠ ʨʽʚʥʽʚ ʫ 2D-
ʽʛʨʘʭ. ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ AnimationPlayer ʜʣʷ ʩʢʣʘʜʥʠʭ ʘʥʽʤʘʮʽʡ ʧʝʨʩʦʥʘʞʽʚ. 
ʆʧʪʠʤʽʟʫʡʪʝ ʩʧʨʘʡʪʠ ʪʘ ʪʝʢʩʪʫʨʠ, ʫʥʠʢʘʶʯʠ ʥʝʧʦʪʨʽʙʥʠʭ ʧʨʦʟʦʨʠʭ ʧʽʢʩʝʣʽʚ. 

5. ʌʽʟʠʢʘ ʪʘ ʢʝʨʫʚʘʥʥʷ ʧʝʨʩʦʥʘʞʝʤ. ɼʣʷ ʨʫʭʫ ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ 
`CharacterBody2D` ʘʙʦ `CharacterBody3D` ʟʘʤʽʩʪʴ `KinematicBody`, ʦʩʢʽʣʴʢʠ ʚʦʥʠ 
ʤʘʶʪʴ ʦʥʦʚʣʝʥʫ ʬʽʟʠʢʫ ʚ Godot 4. ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ `MoveAndSlide()` ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 
ʧʣʘʚʥʦʛʦ ʨʫʭʫ ʧʝʨʩʦʥʘʞʽʚ. ɺʨʘʭʦʚʫʡʪʝ Delta Time (`delta`) ʜʣʷ ʫʟʛʦʜʞʝʥʦʩʪʽ 
ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʥʝʟʘʣʝʞʥʦ ʚʽʜ FPS. 

6. ʆʧʪʠʤʽʟʘʮʽʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʄʽʥʽʤʽʟʫʡʪʝ ʚʠʢʣʠʢʠ `GetNode()` ï ʢʨʘʱʝ 
ʢʝʰʫʚʘʪʠ ʚʫʟʣʠ ʚ ʧʦʣʷʭ ʢʣʘʩʫ. ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ Object Pooling ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ 
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ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙô̒ʢʪʽʚ (ʥʘʧʨʠʢʣʘʜ, ʩʥʘʨʷʜʽʚ ʘʙʦ ʚʦʨʦʛʽʚ). ʆʙʤʝʞʫʡʪʝ 
ʚʠʢʦʨʠʩʪʘʥʥʷ `process()` ʜʣʷ ʚʘʞʢʠʭ ʦʙʯʠʩʣʝʥʴ, ʚʠʥʦʩʷʯʠ ʾʭ ʫ ʦʢʨʝʤʽ ʤʝʪʦʜʠ ʘʙʦ 
`Timers`. ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ Multi-threading (`Thread`, `Task`) ʜʣʷ ʦʙʨʦʙʢʠ ʬʦʥʦʚʠʭ 
ʧʨʦʮʝʩʽʚ. 

7. ʈʦʙʦʪʘ ʟ ʢʦʨʠʩʪʫʚʘʮʴʢʠʤ ʽʥʪʝʨʬʝʡʩʦʤ (UI). ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ Control Nodes 
ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʛʥʫʯʢʦʛʦ UI. ɸʜʘʧʪʫʡʪʝ ʽʥʪʝʨʬʝʡʩ ʧʽʜ ʨʽʟʥʽ ʨʦʟʤʽʨʠ ʝʢʨʘʥʽʚ ʟʘ 
ʜʦʧʦʤʦʛʦʶ `Container` ʪʘ `Anchor`. ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ `Theme` ʜʣʷ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ 
UI-ʝʣʝʤʝʥʪʽʚ (ʢʥʦʧʢʠ, ʧʘʥʝʣʽ, ʰʨʠʬʪʠ). 

8. ʆʙʨʦʙʢʘ ʚʚʝʜʝʥʥʷ (Input System). ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ Input Map ʜʣʷ 
ʥʘʣʘʰʪʫʚʘʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʟʘʤʽʩʪʴ ʞʦʨʩʪʢʦ ʟʘʢʦʜʦʚʘʥʠʭ ʢʣʘʚʽʰ. ɺʨʘʭʦʚʫʡʪʝ 
ʧʽʜʪʨʠʤʢʫ ʢʦʥʪʨʦʣʝʨʽʚ ʪʘ ʩʝʥʩʦʨʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʷʢʱʦ ʛʨʘ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ 
ʤʦʙʽʣʴʥʽ ʧʨʠʩʪʨʦʾ. 

9. ɿʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ. ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ JSON ʘʙʦ Binary ʬʘʡʣʠ ʜʣʷ 
ʟʙʝʨʝʞʝʥʥʷ ʧʨʦʛʨʝʩʫ ʛʨʘʚʮʷ. ɼʣʷ ʩʢʣʘʜʥʠʭ ʟʙʝʨʝʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʡʪʝ SQLite ʘʙʦ 
Godot FileSystem API. ɺʨʘʭʦʚʫʡʪʝ ʰʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ, ʷʢʱʦ ʧʦʪʨʽʙʥʦ ʟʙʝʨʽʛʘʪʠ 
ʯʫʪʣʠʚʫ ʽʥʬʦʨʤʘʮʽʶ. 

10. ɼʝʙʘʛʽʥʛ ʪʘ ʪʝʩʪʫʚʘʥʥʷ. ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ Godot Debugger ʜʣʷ ʚʽʜʩʪʝʞʝʥʥʷ 
ʧʦʤʠʣʦʢ ʫ ʢʦʜʽ. ɺʠʚʦʜʴʪʝ ʚʘʞʣʠʚʫ ʽʥʬʦʨʤʘʮʽʶ ʯʝʨʝʟ `GD.Print()` ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ. 
ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ Unit-ʪʝʩʪʠ (`GUT ï Godot Unit Test)̀ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʣʦʛʽʢʠ. 
ʇʝʨʝʚʽʨʷʡʪʝ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʯʝʨʝʟ Profiler, ʱʦʙ ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʝʩʫʨʩʠ. 

11. ɽʢʩʧʦʨʪ ʛʨʠ. ʅʘʣʘʰʪʫʡʪʝ ʘʚʪʦʤʘʪʠʯʥʝ ʟʙʠʨʘʥʥʷ (CI/CD) ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ 
ʛʨʠ ʥʘ ʨʽʟʥʠʭ ʧʣʘʪʬʦʨʤʘʭ. ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ Godot Export Templates ʜʣʷ ʩʪʚʦʨʝʥʥʷ 
ʢʨʦʩʧʣʘʪʬʦʨʤʝʥʠʭ ʚʝʨʩʽʡ. ʆʧʪʠʤʽʟʫʡʪʝ ʨʦʟʤʽʨ ʧʘʢʝʪʫ ʰʣʷʭʦʤ ʚʠʜʘʣʝʥʥʷ ʟʘʡʚʠʭ 
ʨʝʩʫʨʩʽʚ ʧʝʨʝʜ ʝʢʩʧʦʨʪʦʤ. 

ɼʦʪʨʠʤʫʶʯʠʩʴ ʮʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʤʦʞʥʘ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, 
ʷʢʽʩʪʴ ʢʦʜʫ ʪʘ ʟʨʫʯʥʽʩʪʴ ʨʦʙʦʪʠ ʟ Godot + C# ʧʨʠ ʨʦʟʨʦʙʮʽ ʽʛʨʦʚʠʭ ʟʘʩʪʦʩʫʥʢʽʚ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʦʣʷʛʘʻ ʚ 
ʪʦʤʫ, ʱʦ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʠʪʠ ʨʦʙʦʯʠʡ ʧʨʦʪʦʪʠʧ ʛʨʠ ʟ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ Godot ʪʘ C#, ʱʦ ʤʦʞʝ ʙʫʪʠ ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ 
ʢʦʤʝʨʮʽʡʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʇʨʘʢʪʠʯʥʘ ʨʝʘʣʽʟʘʮʽʷ ʧʽʜʪʚʝʨʜʞʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ 
ʮʴʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʽʥʜʽ-ʨʦʟʨʦʙʥʠʢʽʚ ʪʘ ʤʘʣʠʭ ʩʪʫʜʽʡ. ɼʦʩʣʽʜʞʝʥʥʷ ʜʝʤʦʥʩʪʨʫʻ, ʷʢ 
Godot ʪʘ C# ʤʦʞʥʘ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʰʚʠʜʢʦʾ ʨʦʟʨʦʙʢʠ ʽʛʦʨ ʽʟ 
ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʙô̒ ʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ. ɺʠʩʚʽʪʣʝʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ 
ʚʠʙʦʨʫ C# ʯʠ GDScript ʜʦʧʦʤʦʞʫʪʴ ʨʦʟʨʦʙʥʠʢʘʤ ʦʙʨʘʪʠ ʥʘʡʢʨʘʱʝ ʨʽʰʝʥʥʷ ʜʣʷ 
ʾʭʥʽʭ ʧʨʦʻʢʪʽʚ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʫ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʘʭ 
ʪʘ ʧʦʩʽʙʥʠʢʘʭ ʟ ʨʦʟʨʦʙʢʠ ʽʛʦʨ, ʟʦʢʨʝʤʘ ʫ ʧʨʦʛʨʘʤʘʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʘʙʦ ʦʥʣʘʡʥ-
ʢʫʨʩʘʭ. ʂʦʜ, ʨʦʟʨʦʙʣʝʥʠʡ ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ, ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʰʘʙʣʦʥʦʤ ʜʣʷ 
ʧʦʯʘʪʢʽʚʮʽʚ ʫ Godot + C#. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʧʦʤʦʞʫʪʴ ʽʛʨʦʚʠʤ ʨʦʟʨʦʙʥʠʢʘʤ, ʩʪʫʜʝʥʪʘʤ, 
ʚʠʢʣʘʜʘʯʘʤ ʪʘ ʝʥʪʫʟʽʘʩʪʘʤ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ Godot + C# 
ʪʘ ʝʬʝʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʾʭ ʫ ʚʣʘʩʥʠʭ ʧʨʦʻʢʪʘʭ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʢʨʠʪʦʛʦ ʨʫʰʽʷ Godot ʪʘ ʤʦʚʠ C# ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ 
ʥʝʟʘʣʝʞʥʦʾ ʨʦʟʨʦʙʢʠ ʽʛʦʨ ʪʘ ʩʪʚʦʨʝʥʥʶ ʝʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʠʭ ʽʛʨʦʚʠʭ ʧʨʦʜʫʢʪʽʚ 
ʙʝʟ ʣʽʮʝʥʟʽʡʥʠʭ ʦʙʤʝʞʝʥʴ. Godot ʫ ʧʦʻʜʥʘʥʥʽ ʟ C# ʻ ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 
ʨʦʟʨʦʙʢʠ ʽʛʨʦʚʠʭ ʟʘʩʪʦʩʫʥʢʽʚ. ʈʫʰʽʡ Godot ʟʘʙʝʟʧʝʯʫʻ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʝ 
ʩʝʨʝʜʦʚʠʱʝ, ʧʦʪʫʞʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 2D ʪʘ 3D ʛʨʘʬʽʢʠ ʪʘ ʧʽʜʪʨʠʤʢʫ ʙʘʛʘʪʴʦʭ 
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ʧʣʘʪʬʦʨʤ. ɯʥʪʝʛʨʘʮʽʷ ʤʦʚʠ C# ʜʦʟʚʦʣʷʻ ʨʦʟʨʦʙʥʠʢʘʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʙô̒ ʢʪʥʦ-
ʦʨʽʻʥʪʦʚʘʥʠʡ ʧʽʜʭʽʜ, ʧʦʢʨʘʱʝʥʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘ ʙʘʛʘʪʠʡ ʬʫʥʢʮʽʦʥʘʣ 
ʩʪʘʥʜʘʨʪʥʦʾ ʙʽʙʣʽʦʪʝʢʠ.NET. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʨʦʟʨʦʙʣʝʥʦ ʨʦʙʦʯʠʡ ʧʨʦʪʦʪʠʧ ʛʨʠ, ʱʦ ʧʽʜʪʚʝʨʜʠʣʦ 
ʤʦʞʣʠʚʽʩʪʴ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ Godot + C# ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʛʦʨ. 
ɼʦʩʣʽʜʞʝʥʥʷ ʥʘʜʘʻ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʦʧʪʠʤʽʟʘʮʽʾ ʢʦʜʫ, ʚʠʙʦʨʫ ʤʽʞ C# 
ʪʘ GDScript, ʘ ʪʘʢʦʞ ʥʘʡʢʨʘʱʠʭ ʧʨʘʢʪʠʢ ʨʦʙʦʪʠ ʟ ʨʫʰʽʻʤ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 
ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʫ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʘʭ, ʢʫʨʩʘʭ ʟ ʽʛʨʦʚʦʾ ʨʦʟʨʦʙʢʠ ʪʘ 
ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʈʫʰʽʡ Godot ʫ ʧʦʻʜʥʘʥʥʽ ʟ C# ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʚʠʙʦʨʦʤ ʜʣʷ ʨʦʟʨʦʙʢʠ ʷʢ 
ʽʥʜʽ-ʽʛʦʨ, ʪʘʢ ʽ ʢʦʤʝʨʮʽʡʥʠʭ ʧʨʦʻʢʪʽʚ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʙʘʣʘʥʩ ʤʽʞ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, 
ʧʨʦʩʪʦʪʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʚʽʜʢʨʠʪʦʶ ʝʢʦʩʠʩʪʝʤʦʶ. ʆʪʨʠʤʘʥʽ ʚʠʩʥʦʚʢʠ ʤʦʞʫʪʴ 
ʙʫʪʠ ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ C# ʫ Godot, 
ʧʦʨʽʚʥʷʥʥʷ ʟ ʽʥʰʠʤʠ ʨʫʰʽʷʤʠ ʘʙʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʪʘʢʠʭ ʷʢ 
ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʯʠ ʙʘʛʘʪʦʢʦʨʠʩʪʫʚʘʮʴʢʽ ʩʠʩʪʝʤʠ. 
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ʩʝʨʝʜʦʚʠʱʘ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʜʦʩʣʽʜʥʠʢʘʤ ʚʠʜʠʤʽʩʪʴ ʫ ʥʘʫʢʦʚʦʤʫ ʧʨʦʩʪʦʨʽ. 
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ʇʨʘʚʠʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʷʢ Google Scholar, ORCID, 



ʉɽʂʎɯʗ: ɯʥʩʪʨʫʤʝʥʪʠ, ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʪʘ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 
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ResearcherID, ResearchGate ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʥʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ, 

ʟʘʙʝʟʧʝʯʠʪʠ ʾʭ ʜʦʩʪʫʧʥʽʩʪʴ ʜʣʷ ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʩʧʽʣʴʥʦʪʠ ʪʘ ʩʧʨʠʷʻ 

ʥʘʣʘʛʦʜʞʝʥʥʶ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʥʪʘʢʪʽʚ. ʋ ʢʦʥʪʝʢʩʪʽ ʽʥʪʝʛʨʘʮʽʾ ʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʠ ʜʦ 

ʩʚʽʪʦʚʦʛʦ ʥʘʫʢʦʚʦʛʦ ʧʨʦʩʪʦʨʫ, ʬʦʨʤʫʚʘʥʥʷ ʮʠʬʨʦʚʦʾ ʽʜʝʥʪʠʯʥʦʩʪʽ ʜʦʩʣʽʜʥʠʢʘ ʩʪʘʻ 

ʥʝ ʧʨʦʩʪʦ ʙʘʞʘʥʠʤ, ʘ ʥʝʦʙʭʽʜʥʠʤ ʝʣʝʤʝʥʪʦʤ ʘʢʘʜʝʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʄʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʩʚʽʪʣʝʥʥʷ ʤʝʪʦʜʠʯʥʠʭ ʘʩʧʝʢʪʽʚ ʱʦʜʦ 

ʩʪʚʦʨʝʥʥʷ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʮʠʬʨʦʚʠʭ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʾʭʥʴʦʾ ʘʢʘʜʝʤʽʯʥʦʾ ʚʠʜʠʤʦʩʪʽ, ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʥʘʫʢʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʤʽʞʥʘʨʦʜʥʽʡ ʩʧʽʣʴʥʦʪʽ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʮʽʣʽʩʥʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʦʥʣʘʡʥ-ʧʨʦʬʽʣʶ 

ʜʦʩʣʽʜʥʠʢʘ. 

ɸʥʘʣʽʟʫʶʯʠ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʮʠʬʨʦʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʥʘʫʢʦʚʮʷ, ʜʦʮʽʣʴʥʦ 

ʨʦʟʧʦʯʘʪʠ ʟ Google Scholar [2] ʷʢ ʦʜʥʦʛʦ ʟ ʙʘʟʦʚʠʭ ʧʨʦʬʽʣʽʚ ʫ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ 

ʘʢʘʜʝʤʽʯʥʦʾ ʚʠʜʠʤʦʩʪʽ ʜʦʩʣʽʜʥʠʢʘ. ʇʨʠ ʨʦʙʦʪʽ ʟ ʜʘʥʦʶ ʧʣʘʪʬʦʨʤʦʶ ʚʘʨʪʦ 

ʟʦʩʝʨʝʜʠʪʠʩʴ ʥʝ ʪʽʣʴʢʠ ʥʘ ʪʨʘʜʠʮʽʡʥʠʭ ʘʩʧʝʢʪʘʭ: ʢʦʨʝʢʪʥʦʩʪʽ ʟʘʧʦʚʥʝʥʥʷ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ (ʦʩʥʦʚʥʝ ʽʤô̫  ʪʘ ʽʥʰʽ), ʚʝʨʠʬʽʢʘʮʽʾ ʽʥʩʪʠʪʫʮʽʡʥʦʾ 

ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʯʝʨʝʟ ʢʦʨʧʦʨʘʪʠʚʥʫ ʝʣʝʢʪʨʦʥʥʫ ʘʜʨʝʩʫ, ʜʦʜʘʚʘʥʥʽ ʧʫʙʣʽʢʘʮʽʡ ʜʦ 

ʧʨʦʬʽʣʶ, ʤʦʞʣʠʚʦʩʪʽ ʝʢʩʧʦʨʪʫ ʜʘʥʠʭ ʚ ʨʽʟʥʠʭ ʬʦʨʤʘʪʘʭ, ʩʧʦʩʦʙʘʭ ʫʧʦʨʷʜʢʫʚʘʥʥʷ 

ʧʫʙʣʽʢʘʮʽʡ ʫ ʧʨʦʬʽʣʽ. ʆʜʥʠʤ ʟ ʝʣʝʤʝʥʪʽʚ, ʷʢʦʤʫ ʟʘʟʚʠʯʘʡ ʥʝ ʧʨʠʜʽʣʷʶʪʴ ʥʘʣʝʞʥʦʾ 

ʫʚʘʛʠ, ʻ ʟʘʧʦʚʥʝʥʥʷ ʨʦʟʜʽʣʫ çʟʘʮʽʢʘʚʣʝʥʥʷè, ʧʨʦʪʝ ʩʘʤʝ ʮʝʡ ʢʦʤʧʦʥʝʥʪ ʥʘʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʬʦʨʤʫʣʴʦʚʘʥʠʭ ʢʣʶʯʦʚʠʭ ʩʣʽʚ ʩʫʯʘʩʥʠʤ 

ʥʘʫʢʦʚʠʤ ʪʝʥʜʝʥʮʽʷʤ ʪʘ ʟʜʽʡʩʥʠʪʠ ʘʥʘʣʽʟ ʨʝʡʪʠʥʛʦʚʠʭ ʧʦʟʠʮʽʡ ʟʘ ʮʠʪʫʚʘʥʥʷʤ ʫʩʽʭ 

ʜʦʩʣʽʜʥʠʢʽʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʟʘ ʚʠʟʥʘʯʝʥʠʤ ʥʘʧʨʷʤʦʤ. ʊʘʢʦʞ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʥʝ 

ʥʝʭʪʫʚʘʪʠ ʬʫʥʢʮʽʻʶ ʜʦʜʘʚʘʥʥʷ ʩʧʽʚʘʚʪʦʨʽʚ, ʦʩʢʽʣʴʢʠ ʮʝ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʙʽʣʴʰ 

ʧʦʚʥʦʛʦ ʪʘ ʮʽʣʽʩʥʦʛʦ ʘʢʘʜʝʤʽʯʥʦʛʦ ʧʨʦʬʽʣʶ. 

ʉʝʨʝʜ ʮʠʬʨʦʚʠʭ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ ʥʘʫʢʦʚʮʷ ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʧʦʩʽʜʘʻ 

ORCID [1], ʱʦ ʪʘʢʦʞ ʥʘʣʝʞʠʪʴ ʜʦ ʪʨʘʜʠʮʽʡʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʘʢʘʜʝʤʽʯʥʦʾ 

ʢʦʤʫʥʽʢʘʮʽʾ. ʇʨʠ ʟʘʧʦʚʥʝʥʥʽ ʜʘʥʦʛʦ ʧʨʦʬʽʣʶ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʠʜʽʣʠʪʠ ʫʚʘʛʫ 

ʪʘʢʦʞ ʢʦʨʝʢʪʥʦʩʪʽ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ (ʦʩʥʦʚʥʦʛʦ ʽʤʝʥʽ ʪʘ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ 

ʚʘʨʽʘʥʪʽʚ), ʘ ʪʘʢʦʞ ʢʦʤʧʣʝʢʩʥʦʤʫ ʟʘʧʦʚʥʝʥʥʶ ʩʝʢʮʽʾ çɹʽʦʛʨʘʬʽʷè ʟ ʾʾ ʩʪʨʫʢʪʫʨʥʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ: çʇʨʘʮʷè, çʆʩʚʽʪʘ ʽ ʢʚʘʣʽʬʽʢʘʮʽʾè, çʇʨʦʬʝʩʽʡʥʘ ʜʽʷʣʴʥʽʩʪʴè (ʜʝ 

ʜʦʮʽʣʴʥʦ ʚʽʜʦʙʨʘʟʠʪʠ ʫʯʘʩʪʴ ʫ ʧʨʦʬʝʩʽʡʥʠʭ ʪʘ ʛʨʦʤʘʜʩʴʢʠʭ ʦʙô̒ ʜʥʘʥʥʷʭ), 

çʌʽʥʘʥʩʫʚʘʥʥʷè. ʆʢʨʽʤ ʟʘʟʥʘʯʝʥʦʛʦ, ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʧʣʘʪʬʦʨʤʠ 

ʽʥʪʝʛʨʫʶʪʴ ʧʦʩʠʣʘʥʥʷ ʥʘ ʜʦʜʘʪʢʦʚʽ ʮʠʬʨʦʚʽ ʧʨʦʬʽʣʽ ʜʦʩʣʽʜʥʠʢʘ, ʧʝʨʩʦʥʘʣʴʥʽ ʚʝʙ-

ʨʝʩʫʨʩʠ, ʢʦʥʪʘʢʪʥʫ ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʟʘʮʽʢʘʚʣʝʥʥʷ (ʢʣʶʯʦʚʽ ʩʣʦʚʘ). 

ɼʦʮʽʣʴʥʦ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦ ʨʦʟʛʣʷʥʫʪʠ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʫʧʨʘʚʣʽʥʥʷ 

ʧʫʙʣʽʢʘʮʽʡʥʠʤʠ ʜʘʥʠʤʠ ʚ ORCID, ʱʦ ʚʢʣʶʯʘʻ ʬʫʥʢʮʽʦʥʘʣ ʝʢʩʧʦʨʪʫ/ʽʤʧʦʨʪʫ 

ʙʽʙʣʽʦʛʨʘʬʽʯʥʠʭ ʟʘʧʠʩʽʚ ʪʘ ʚʘʨʽʘʪʠʚʥʽ ʦʧʮʽʾ ʾʭ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ. ʅʝʦʙʭʽʜʥʦ 

ʘʢʮʝʥʪʫʚʘʪʠ ʫʚʘʛʫ ʥʘ ʩʧʝʮʠʬʽʯʥʽʡ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ ʜʘʥʦʾ ʧʣʘʪʬʦʨʤʠ ï ʤʦʞʣʠʚʦʩʪʽ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʨʽʚʥʷ ʚʠʜʠʤʦʩʪʽ ʢʦʞʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʧʨʦʬʽʣʶ, 

ʟʘʚʜʷʢʠ ʯʦʤʫ ʨʝʘʣʽʟʦʚʘʥʦ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʘʢʘʜʝʤʽʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ. 

ʇʝʨʝʭʦʜʷʯʠ ʜʘʣʽ ʜʦ ʧʨʦʬʽʣʶ ResearcherID, ʚʞʝ ʚʘʨʪʦ ʧʦʢʘʟʫʚʘʪʠ ʦʧʮʽʾ, ʷʢʠʭ 

ʥʝʤʘʻ ʫ ʧʦʧʝʨʝʜʥʽʭ ʧʨʦʬʽʣʷʭ, ʟʦʢʨʝʤʘ, ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʨʝʮʝʥʟʫʚʘʥʥʷ. ɼʝʪʘʣʴʥʠʡ 

ʘʣʛʦʨʠʪʤ ʤʦʞʣʠʚʦʩʪʝʡ ʨʦʙʦʪʠ ʟ Web of Science ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʫ ʜʦʩʣʽʜʞʝʥʥʽ [3]. 



ʉɽʂʎɯʗ: ɯʥʩʪʨʫʤʝʥʪʠ, ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʪʘ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 10 ʢʚʽʪʥʷ 2025, ˉ 15 
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ɺʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʮʠʬʨʦʚʦʾ ʽʜʝʥʪʠʯʥʦʩʪʽ ʜʦʩʣʽʜʥʠʢʘ ʚʠʩʪʫʧʘʻ 

ʧʣʘʪʬʦʨʤʘ ResearchGate, ʱʦ ʬʫʥʢʮʽʦʥʫʻ ʷʢ ʩʧʝʮʽʘʣʽʟʦʚʘʥʘ ʩʦʮʽʘʣʴʥʘ ʤʝʨʝʞʘ ʜʣʷ 

ʥʘʫʢʦʚʦʾ ʩʧʽʣʴʥʦʪʠ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʨʦʟʰʠʨʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʘʢʘʜʝʤʽʯʥʦʾ 

ʢʦʤʫʥʽʢʘʮʽʾ [3]. ʌʦʨʤʫʚʘʥʥʷ ʧʨʦʬʽʣʶ ʚ ʜʘʥʽʡ ʩʠʩʪʝʤʽ ʧʝʨʝʜʙʘʯʘʻ ʥʝ ʣʠʰʝ 

ʩʪʘʥʜʘʨʪʥʝ ʚʥʝʩʝʥʥʷ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʪʘ ʙʽʙʣʽʦʛʨʘʬʽʯʥʠʭ ʚʽʜʦʤʦʩʪʝʡ, ʘʣʝ ʡ 

ʩʧʝʮʠʬʽʯʥʽ ʝʣʝʤʝʥʪʠ, ʱʦ ʧʽʜʚʠʱʫʶʪʴ ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ ʥʘʫʢʦʚʦʾ ʚʟʘʻʤʦʜʽʾ. ʇʨʠ 

ʨʦʙʦʪʽ ʟ ResearchGate ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʚʘʨʪʦ ʧʨʠʜʽʣʠʪʠ ʢʦʨʝʢʪʥʦʤʫ ʚʽʜʦʙʨʘʞʝʥʥʶ 

ʽʥʩʪʠʪʫʮʽʡʥʦʾ ʘʬʽʣʽʘʮʽʾ ʪʘ ʘʢʪʫʘʣʽʟʘʮʽʾ ʧʫʙʣʽʢʘʮʽʡ. 

ʌʫʥʢʮʽʦʥʘʣʴʥʠʡ ʧʦʪʝʥʮʽʘʣ ʧʣʘʪʬʦʨʤʠ ʚʢʣʶʯʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʤʽʱʝʥʥʷ 

ʧʦʚʥʦʪʝʢʩʪʦʚʠʭ ʚʝʨʩʽʡ ʧʫʙʣʽʢʘʮʽʡ (ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʣʽʪʠʢʠ ʚʠʜʘʚʥʠʮʪʚ ʱʦʜʦ 

ʩʘʤʦʘʨʭʽʚʫʚʘʥʥʷ), ʱʦ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʻ ʚʠʜʠʤʽʩʪʴ ʥʘʫʢʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɺʠʟʥʘʯʘʣʴʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ResearchGate ʻ ʽʥʪʝʛʨʦʚʘʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʜʣʷ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʤʽʞ ʜʦʩʣʽʜʥʠʢʘʤʠ, ʟʦʢʨʝʤʘ, ʩʠʩʪʝʤʘ ʟʘʧʠʪʽʚ ʥʘ 

ʦʪʨʠʤʘʥʥʷ ʧʦʚʥʦʪʝʢʩʪʦʚʠʭ ʚʝʨʩʽʡ ʧʫʙʣʽʢʘʮʽʡ, ʷʢʽ ʚʽʜʩʫʪʥʽ ʫ ʚʽʜʢʨʠʪʦʤʫ ʜʦʩʪʫʧʽ. 

ɼʘʥʠʡ ʤʝʭʘʥʽʟʤ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʽʥʪʝʥʩʠʬʽʢʫʚʘʪʠ ʥʘʫʢʦʚʠʡ ʦʙʤʽʥ ʧʦʟʘ ʤʝʞʘʤʠ 

ʽʥʩʪʠʪʫʮʽʡʥʠʭ ʧʝʨʝʜʧʣʘʪ. 

ɸʥʘʣʽʟ ʤʝʪʦʜʠʯʥʠʭ ʘʩʧʝʢʪʽʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʬʨʦʚʠʭ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ ʷʢ 

ʽʥʩʪʨʫʤʝʥʪʫ ʘʢʘʜʝʤʽʯʥʦʾ ʚʠʜʠʤʦʩʪʽ ʜʝʤʦʥʩʪʨʫʻ ʾʭ ʩʫʪʪʻʚʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ 

ʧʦʩʠʣʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʦʩʪʽ ʜʦʩʣʽʜʥʠʢʘ ʫ ʩʚʽʪʦʚʦʤʫ ʥʘʫʢʦʚʦʤʫ ʧʨʦʩʪʦʨʽ. 

ʇʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʬʦʨʤʫʚʘʥʥʷ ʮʠʬʨʦʚʦʛʦ ʧʨʦʬʽʣʶ ʥʘʫʢʦʚʮʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʟʘʻʤʦʜʦʧʦʚʥʶʶʯʠʭ 

ʧʣʘʪʬʦʨʤ: Google Scholar, ORCID, ResearcherID ʪʘ ResearchGate. ʂʦʞʝʥ ʟ 

ʨʦʟʛʣʷʥʫʪʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʤʘʻ ʫʥʽʢʘʣʴʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʱʦ ʫ 

ʧʦʻʜʥʘʥʥʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʚʥʦʮʽʥʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʘʢʘʜʝʤʽʯʥʠʭ ʟʜʦʙʫʪʢʽʚ 

ʜʦʩʣʽʜʥʠʢʘ. 

ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʧʦʪʨʝʙʫʻ ʥʝ ʣʠʰʝ ʧʝʨʚʠʥʥʝ ʩʪʚʦʨʝʥʥʷ ʧʨʦʬʽʣʽʚ, ʘʣʝ ʡ ʾʭ 

ʩʠʩʪʝʤʘʪʠʯʥʝ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʚʝʨʠʬʽʢʘʮʽʶ ʙʽʙʣʽʦʛʨʘʬʽʯʥʠʭ 

ʜʘʥʠʭ, ʦʥʦʚʣʝʥʥʷ ʢʣʶʯʦʚʠʭ ʩʣʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʫʯʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʪʝʥʜʝʥʮʽʡ ʪʘ 

ʧʽʜʪʨʠʤʢʫ ʘʢʪʫʘʣʴʥʦʩʪʽ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʈʝʛʫʣʷʨʥʠʡ ʤʦʥʽʪʦʨʠʥʛ 

ʮʠʬʨʦʚʠʭ ʽʜʝʥʪʠʬʽʢʘʪʦʨʽʚ ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʪʘ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʥʘʫʢʦʚʦʛʦ ʧʦʨʪʬʦʣʽʦ, ʟʦʢʨʝʤʘ ʯʝʨʝʟ ʫʩʫʥʝʥʥʷ ʧʦʤʠʣʢʦʚʦ ʜʦʜʘʥʠʭ 

ʧʫʙʣʽʢʘʮʽʡ ʪʘ ʦʙô̒ ʜʥʘʥʥʷ ʜʫʙʣʴʦʚʘʥʠʭ ʙʽʙʣʽʦʛʨʘʬʽʯʥʠʭ ʟʘʧʠʩʽʚ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ ʫ ʧʨʘʢʪʠʢʫ ʧʽʜʛʦʪʦʚʢʠ 

ʘʩʧʽʨʘʥʪʽʚ ʩʧʨʠʷʪʠʤʝ ʬʦʨʤʫʚʘʥʥʶ ʫ ʤʦʣʦʜʠʭ ʥʘʫʢʦʚʮʽʚ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʟ 

ʮʠʬʨʦʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʻ ʥʝʚʽʜô̒ ʤʥʦʶ ʩʢʣʘʜʦʚʦʶ 

ʾʭʥʴʦʾ ʽʥʪʝʛʨʘʮʽʾ ʜʦ ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʩʧʽʣʴʥʦʪʠ. 
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RapindaRoman@gmail.com 

ʄʘʮʶʢ ɺʽʢʪʦʨ ʄʠʭʘʡʣʦʚʠʯ 
ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʬʽʟʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 
mvm279@i.ua 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ ʦʜʥʝ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʾʾ ʟʘʚʜʘʥʴ ʻ 
ʬʦʨʤʫʚʘʥʥʷ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʭ, ʩʘʤʦʩʪʽʡʥʠʭ ʦʩʦʙʠʩʪʦʩʪʝʡ, ʷʢʽ ʟʜʘʪʥʽ ʥʘʚʯʘʪʠʩʷ ʪʘ 
ʝʬʝʢʪʠʚʥʦ ʧʨʘʮʶʚʘʪʠ ʚʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʞʠʪʪʷ. ʋʯʥʽ ʤʘʶʪʴ ʚʝʣʠʢʠʡ ʧʽʟʥʘʚʘʣʴʥʠʡ 
ʧʦʪʝʥʮʽʘʣ ʽ ʙʘʞʘʥʥʷ ʚʯʠʪʠʩʷ ʥʦʚʦʛʦ. ʊʦʤʫ, ʥʘʚʯʘʶʯʠ ʰʢʦʣʷʨʽʚ, ʚʯʠʪʝʣʽ ʧʦʚʠʥʥʽ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘʩʦʙʠ, ʷʢʽ ʜʦʧʦʤʦʞʫʪʴ ʧʽʜʪʨʠʤʫʚʘʪʠ ʡ ʨʦʟʚʠʚʘʪʠ 
ʾʭʥʶ ʧʨʠʨʦʜʥʫ ʜʦʧʠʪʣʠʚʽʩʪʴ, ʚʠʭʦʚʫʚʘʪʠ ʽʥʪʝʨʝʩ, ʩʪʘʨʘʥʥʽʩʪʴ ʪʘ ʥʘʧʦʣʝʛʣʠʚʽʩʪʴ. 
ʅʦʚʠʡ ʜʝʨʞʘʚʥʠʡ ʩʪʘʥʜʘʨʪ ʚʠʟʥʘʯʘʻ ʤʝʪʫ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʷʢ çʨʽʟʥʦʙʽʯʥʠʡ 
ʨʦʟʚʠʪʦʢ, ʩʦʮʽʘʣʽʟʘʮʽʶ ʪʘ ʚʠʭʦʚʘʥʥʷ ʣʶʜʠʥʠ, ʷʢʘ ʫʩʚʽʜʦʤʣʶʻ ʩʝʙʝ ʛʨʦʤʘʜʷʥʠʥʦʤ 
ʋʢʨʘʾʥʠ, ʡ ʤʦʞʝ ʞʠʪʠ ʚ ʧʨʠʨʦʜʥʽʡ ʪʘ ʮʠʚʽʣʽʟʦʚʘʥʽʡ ʚʟʘʻʤʦʜʽʾ ʟ ʩʫʩʧʽʣʴʩʪʚʦʤè ʡ 
ʤʘʻ ʧʨʘʛʥʝʥʥʷ ʜʦ ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʥʘʚʯʘʥʥʷ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪʪʷ, 
ʫʩʚʽʜʦʤʣʝʥʦʛʦ ʚʠʙʦʨʫ ʞʠʪʪʷ ʨʝʘʣʽʟʘʮʽʾ ʡ ʩʘʤʦʚʠʟʥʘʯʝʥʥʷ, ʛʦʪʦʚʥʦʩʪʽ ʜʦ 
ʛʨʦʤʘʜʷʥʩʴʢʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʧʨʘʮʽè [3, ʩ. 10]. ɿʘʙʝʟʧʝʯʠʪʠ ʨʝʘʣʽʟʘʮʽʶ ʮʽʻʾ ʤʝʪʠ 
ʜʦʧʦʤʦʞʫʪʴ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, ʟʦʢʨʝʤʘ ʢʦʤʧôʁ ʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʬʽʟʠʯʥʠʭ 
ʷʚʠʱ ʪʘ ʧʨʦʮʝʩʽʚ. 

ʆʩʢʽʣʴʢʠ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʧʽʟʥʘʚʘʣʴʥʦʛʦ 
ʽʥʪʝʨʝʩʫ ʫʯʥʽʚ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʨʦʣʴ ʥʘʦʯʥʦ ï ʦʙʨʘʟʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʪʦ 
ʜʦʨʝʯʥʠʤ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʥʘʦʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʫʨʦʮʽ. ʆʜʥʘʢ 
ʧʨʦʩʪʦʛʦ ʧʦʢʘʟʫ ʽʣʶʩʪʨʘʮʽʡ, ʨʠʩʫʥʢʽʚ, ʩʭʝʤ ʘʙʦ ʪʘʙʣʠʮʴ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ 
ʝʬʝʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʋʯʥʽ ʤʘʶʪʴ ʜʽʷʪʠ: ʚʠʷʚʣʷʪʠ ʡ ʤʦʜʝʣʶʚʘʪʠ ʽʩʪʦʪʥʽ ʦʟʥʘʢʠ 
ʢʦʥʢʨʝʪʥʦʛʦ ʦʙô̒ ʢʪʘ ʘʙʦ ʷʚʠʱʘ, ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʟʚô̫ ʟʢʠ ʪʘ ʚʟʘʻʤʦʚʽʜʥʦʰʝʥʥʷ ʤʽʞ 
ʦʙô̒ ʢʪʘʤʠ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʘʥʦʛʦ ʧʠʪʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʨʦʟʚʠʪʦʢ ʥʘʫʢʠ ʪʘ ʪʝʭʥʽʢʠ 
ʍʍɯ ʩʪ. ʚʠʤʘʛʘʶʪʴ ʩʫʯʘʩʥʦʛʦ ʚʠʢʣʘʜʘʥʥʷ, ʱʦ ʙʫʜʝ ʚʨʘʭʦʚʫʚʘʪʠ ʮʽ ʜʦʩʷʛʥʝʥʥʷ. 
ʉʘʤʝ ʚʤʽʣʝ ʦʙô̒ ʜʥʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ 
ʥʘʚʯʘʥʥʷ ʜʘʩʪʴ ʦʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ: ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʢʣʶʯʦʚʠʭ ʟʥʘʥʴ ʪʘ 
ʫʩʚʽʜʦʤʣʝʥʥʷ ʾʭʥʴʦʛʦ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʇʦʧʨʠ ʪʝ, ʱʦ ʤʦʜʝʣʶʚʘʥʥʷ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʞʠʪʪʽ ʪʘ ʜʽʷʣʴʥʦʩʪʽ 
ʣʶʜʠʥʠ, ʣʠʰʝ ʚʽʜʥʦʩʥʦ ʥʝʜʘʚʥʦ ʚʦʥʦ ʩʪʘʣʦ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʤʝʪʦʜ ʥʘʚʯʘʥʥʷ. 
ʆ. ɹʫʛʘʡʦʚ ʡ ʥʘʫʢʦʚʮʽ ʡʦʛʦ ʪʚʦʨʯʦʛʦ ʢʦʣʝʢʪʠʚʫ ʨʦʟʨʦʙʠʣʠ ʧʝʨʰʽ ʚʽʪʯʠʟʥʷʥʽ 
ʧʝʜʘʛʦʛʽʯʥʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʟ ʬʽʟʠʢʠ, ʩʪʚʦʨʝʥʥʷ ʪʘ 
ʧʨʦʻʢʪʫʚʘʥʥʷ ʷʢʠʭ ʙʫʣʦ ʨʦʟʧʦʯʘʪʦ ʫ 2003 ʨʦʮʽ [1, ʩ. 37]. 

ʄʦʜʝʣʶʚʘʥʥʷ ï ʮʝ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙô̒ ʢʪʘ, ʩʠʩʪʝʤʠ, ʷʚʠʱʘ ʘʙʦ ʧʨʦʮʝʩʫ ʯʝʨʝʟ 
ʧʦʙʫʜʦʚʫ ʪʘ ʚʠʚʯʝʥʥʷ ʡʦʛʦ ʤʦʜʝʣʽ [5, ʩ. 562]. 
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ʇʠʪʘʥʥʷʤ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʬʽʟʠʮʽ ʟʘʡʤʘʣʠʩʴ ʷʢ ʚʽʪʯʠʟʥʷʥʽ, ʪʘʢ ʽ ʟʘʢʦʨʜʦʥʥʽ 
ʚʯʝʥʽ. 

ɺʽʪʯʠʟʥʷʥʠʡ ʜʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʶʚʘʥʥʷ ʫ ʥʘʚʯʘʥʥʽ ʬʽʟʠʢʠ ʙʘʟʫʻʪʴʩʷ 
ʥʘ ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʽʚ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʬʦʨʤʫʚʘʪʠ ʚ ʫʯʥʽʚ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, 
ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʨʦʟʫʤʽʥʥʷ ʬʽʟʠʯʥʠʭ ʷʚʠʱ ʪʘ ʚʠʨʦʙʣʝʥʥʶ 
ʥʘʚʠʯʦʢ ʨʦʟʚô̫ ʟʫʚʘʪʠ ʧʨʘʢʪʠʯʥʽ ʟʘʜʘʯʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʶʚʘʥʥʷ ʧʽʜ ʯʘʩ 
ʚʠʚʯʝʥʥʷ ʬʽʟʠʢʠ ʚ ʋʢʨʘʾʥʽ ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ, ʧʦʚô̫ ʟʘʥʽ ʟ ʦʩʚʽʪʥʴʦʶ ʪʨʘʜʠʮʽʻʶ, 
ʦʙʤʝʞʝʥʠʤ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʤ ʪʘ ʪʝʭʥʽʯʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ, ʩʧʝʮʠʬʽʢʦʶ 
ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ. 

ʄʦʞʥʘ ʚʠʜʽʣʠʪʠ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʚʽʪʯʠʟʥʷʥʦʛʦ ʜʦʩʚʽʜʫ ʤʦʜʝʣʶʚʘʥʥʷ ʫ 
ʬʽʟʠʯʥʽʡ ʦʩʚʽʪʽ (ʨʠʩ. 1). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

ʈʠʩ. 1. ʆʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʚʽʪʯʠʟʥʷʥʦʛʦ ʜʦʩʚʽʜʫ ʤʦʜʝʣʶʚʘʥʥʷ ʫ ʬʽʟʠʯʥʽʡ ʦʩʚʽʪʽ 

ʄʽʞʥʘʨʦʜʥʠʡ ʜʦʩʚʽʜ ʟ ʨʦʟʨʦʙʣʝʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʥʘʚʯʘʥʥʷ 
ʬʽʟʠʢʠ ʧʦʢʘʟʫʻ, ʱʦ ʜʘʥʠʡ ʧʽʜʭʽʜ ʻ ʝʬʝʢʪʠʚʥʠʤ ʫ ʨʦʟʫʤʽʥʥʽ ʫʯʥʷʤʠ ʬʽʟʠʯʥʠʭ ʷʚʠʱ 
ʪʘ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ. ɺ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ, ʥʘʧʨʠʢʣʘʜ, ʫ ʉʐɸ, 
ʅʽʤʝʯʯʠʥʽ, ɺʝʣʠʢʽʡ ɹʨʠʪʘʥʽʾ ʽ ʌʽʥʣʷʥʜʽʾ, ʤʦʜʝʣʶʚʘʥʥʷ ʘʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʶʪʴ ʫ 
ʰʢʽʣʴʥʽ ʧʨʦʛʨʘʤʠ ʟ ʬʽʟʠʢʠ. ɺʠʜʽʣʠʤʦ ʪʘʢʽ ʦʩʥʦʚʥʽ ʜʦʩʷʛʥʝʥʥʷ ʚ ʛʘʣʫʟʽ 
ʢʦʤʧôʁ ʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘ ʫʨʦʢʘʭ ʬʽʟʠʢʠ ʟʘ ʢʦʨʜʦʥʦʤ (ʨʠʩ. 2). 

 

ʈʠʩ. 2. ʆʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʟʘʢʦʨʜʦʥʥʦʛʦ ʜʦʩʚʽʜʫ ʤʦʜʝʣʶʚʘʥʥʷ ʫ ʬʽʟʠʯʥʽʡ ʦʩʚʽʪʽ 
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ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʚʽʜʤʽʥʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʫ ʥʘʚʯʘʥʥʽ ʫʯʥʽʚ ʚʯʠʪʝʣʷʤ ʥʝʦʙʭʽʜʥʦ 
ʟʥʘʪʠ ʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʩʚʦʾʡ ʧʝʜʘʛʦʛʽʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʥʘʡʩʫʯʘʩʥʽʰʽ ʪʘ 
ʥʘʡʝʬʝʢʪʠʚʥʽʰʽ ʪʝʭʥʦʣʦʛʽʾ, ʤʝʪʦʜʠ, ʨʝʩʫʨʩʠ ʡ ʤʘʪʝʨʽʘʣʠ.  

ʆʜʥʠʤ ʟ ʩʧʦʩʦʙʽʚ ʟʘʦʭʦʯʝʥʥʷ ʫʯʥʽʚ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʽʛʨʦʚʠʭ ʩʝʨʝʜʦʚʠʱ ʪʘ ʨʝʩʫʨʩʽʚ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ 
ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʩʠʩʪʝʤ ʢʦʤʧôʁ ʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ.  

ʑʦʙ ʟʨʦʙʠʪʠ ʢʦʤʧôʁ ʪʝʨʥʽ ʩʠʤʫʣʷʮʽʾ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ, ʜʣʷ ʢʦʞʥʦʾ ʟ ʥʠʭ 
ʩʣʽʜ ʩʪʚʦʨʠʪʠ ʧʽʟʥʘʚʘʣʴʥʝ ʟʘʚʜʘʥʥʷ. ʋʯʥʽ ʟʘʮʽʢʘʚʣʝʥʽ, ʷʢʱʦ ʟʘʚʜʘʥʥʷ ʧʦʚô̫ ʟʘʥʽ ʟ 
ʨʝʘʣʴʥʠʤ ʞʠʪʪʷʤ, ʤʘʶʪʴ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʽ ʢʦʨʠʩʥʽ ʜʣʷ ʥʠʭ ʚ ʤʘʡʙʫʪʥʴʦʤʫ 
ʟʘʩʪʦʩʫʚʘʥʥʽ. ʇʨʠ ʮʴʦʤʫ ʩʣʽʜ ʧʘʤô̫ ʪʘʪʠ, ʱʦ ʥʘʚʯʘʥʥʷ ʻ ʟʥʘʯʥʦ ʝʬʝʢʪʠʚʥʽʰʠʤ, 
ʢʦʣʠ ʡʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʠʩʪʝʤʘʪʠʯʥʦ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʢʫʨʩʫ, ʘ ʥʝ 
ʩʧʦʥʪʘʥʥʦ [2, ʩ. 7]. 

ʆʜʥʠʤ ʽʟ ʧʨʠʢʣʘʜʽʚ ʪʘʢʠʭ ʨʝʩʫʨʩʽʚ ʻ PhET ï ʮʝ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʩʠʤʫʣʷʪʦʨ, 
ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʘʥʽʤʦʚʘʥʝ, ʽʥʪʝʨʘʢʪʠʚʥʝ ʪʘ ʽʛʨʦʚʝ ʩʝʨʝʜʦʚʠʱʝ, ʜʝ ʫʯʥʽ ʤʦʞʫʪʴ 
ʧʨʦʚʦʜʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢ ʥʘʫʢʦʚʝʮʴ. ʂʘʪʘʣʦʛ ʧʨʦʛʨʘʤʠ ʤʽʩʪʠʪʴ ʩʦʪʥʽ 
ʜʝʤʦʥʩʪʨʘʮʽʡ, ʯʘʩʪʠʥʘ ʟ ʷʢʠʭ ʧʨʠʩʚʷʯʝʥʘ ʥʘʡʥʦʚʽʰʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ [4, ʩ. 2]. 
ʅʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʠʢʣʘʜ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ Phet ʩʠʤʫʣʷʮʽʡ ʫ 7 ʢʣʘʩʽ, 
ʜʝ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʪʝʤʠ çʇʦʥʷʪʪʷ ʧʨʦ ʨʽʟʥʽ ʚʠʜʠ ʤʘʪʝʨʽʾ. ɹʫʜʦʚʘ ʨʝʯʦʚʠʥʠè 
ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʩʠʤʫʣʷʮʽʶ çɹʫʜʦʚʘ ʘʪʦʤʘè (ʨʠʩ. 3). ɿʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʾ ʫʯʥʽ 
ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʚʽʨʪʫʘʣʴʥʽ ʘʪʦʤʠ ʙʫʜʴ-ʷʢʦʛʦ ʭʽʤʽʯʥʦʛʦ ʝʣʝʤʝʥʪʘ. ɿ ʾʾ 
ʜʦʧʦʤʦʛʦʶ ʫʯʥʽ ʤʦʞʫʪʴ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʩʚʽʪ ʝʣʝʤʝʥʪʘʨʥʠʭ ʯʘʩʪʠʥʦʢ.  

 
 
 
 
 
 
 
 
 
 
 
ɯʩʥʫʻ ʯʠʤʘʣʦ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʩʠʤʫʣʷʮʽʡ ʬʽʟʠʯʥʠʭ ʷʚʠʱ ʥʘ ʨʝʩʫʨʩʘʭ: 

http://www.falstad.com, https://javalab.org/en/, https://simpop.org, 
http://www.virtulab.net ʪʘ ʽʥʰʠʭ, ʧʨʦʪʝ ʚʦʥʠ ʟʘʢʦʨʜʦʥʥʽ ʡ ʚʠʤʘʛʘʶʪʴ ˇʨʫʥʪʦʚʥʽʰʦʾ 
ʧʽʜʛʦʪʦʚʢʠ ʧʝʨʝʜ ʾʭʥʽʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ, ʘʙʦ ʞ ʥʝʦʙʭʽʜʥʘ ʧʦʧʝʨʝʜʥʷ ʨʝʻʩʪʨʘʮʽʷ ʯʠ 
ʜʦʜʘʪʢʦʚʽ ʧʨʦʛʨʘʤʠ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘ ʧʝʨʩʦʥʘʣʴʥʠʡ ʛʘʜʞʝʪ. 

ɼʦʚʦʣʽ ʮʽʢʘʚʦʶ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʻ ʥʘʫʢʦʚʘ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʬʽʟʠʯʥʠʭ 
ʩʠʤʫʣʷʮʽʡ çʌʽʟʠʢʘ ʚ ʰʢʦʣʽ ï HTML5è (https://www.vascak.cz/), ʪʦʤʫ, ʱʦ ʥʘ ʥʽʡ 
ʨʦʟʤʽʱʝʥʽ ʷʢʽʩʥʽ ʨʦʟʨʦʙʢʠ ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ ʪʘ ʚʦʥʘ ʻ ʜʦʚʦʣʽ ʧʨʦʩʪʦʶ ʫ 
ʚʠʢʦʨʠʩʪʘʥʥʽ, ʭʦʯʘ ʟʦʙʨʘʞʝʥʥʷ ʧʨʠʣʘʜʽʚ ʩʠʤʚʦʣʽʯʥʽ ʪʘ ʣʠʰʝ ʥʘʙʣʠʞʝʥʽ ʜʦ 
ʨʝʘʣʴʥʠʭ. ʄʠ ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʥʘ ʫʨʦʮʽ ʟ ʚʠʚʯʝʥʥʷ ʽʥʝʨʮʽʾ ʚʠʢʦʨʠʩʪʘʪʠ 
ʢʦʤʧôʁ ʪʝʨʥʫ ʤʦʜʝʣʴ ʨʫʭʫ ʪʽʣʘ ʧʦ ʽʥʝʨʮʽʾ ʫ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʟʘʩʦʙʽ. 

ʂʨʽʤ ʪʦʛʦ, ʥʘ ʫʨʦʢʘʭ ʟ ʚʠʚʯʝʥʥʷ ʛʨʘʚʽʪʘʮʽʾ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 
ʧʣʘʪʬʦʨʤʠ Stellarium ï ʮʝ ʧʨʦʛʨʘʤʘ, ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʢʘʨʪʠʥʠ ʥʝʙʘ, 
ʷʢʫ ʤʦʞʥʘ ʙʘʯʠʪʠ ʥʝʦʟʙʨʦʻʥʠʤ ʦʢʦʤ, ʫ ʙʽʥʦʢʣʴ ʘʙʦ ʫ ʪʝʣʝʩʢʦʧ. ʎʝʡ ʨʝʩʫʨʩ ʜʣʷ 
ʤʦʜʝʣʶʚʘʥʥʷ ʤʠ ʧʨʦʧʦʥʫʻʤʦ ʚʠʢʦʨʠʩʪʘʪʠ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʪʝʤʠ çɼʦʩʣʽʜʞʝʥʥʷ 
ʥʝʙʝʩʥʠʭ ʪʽʣè. 

ʈʠʩ. 3. ʂʦʤʧôʁ ʪʝʨʥʘ ʤʦʜʝʣʴ ʘʪʦʤʘ 



ʉɽʂʎɯʗ: ɯʥʩʪʨʫʤʝʥʪʠ, ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʪʘ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

çʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 10 ʢʚʽʪʥʷ 2025, ˉ 15 
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ʑʝ ʦʜʠʥ ʟʘʩʽʙ ʟ ʤʦʜʝʣʶʚʘʥʥʷʤ ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʦʙô̒ ʢʪʽʚ Solar System Scop- 
ʮʝ ʤʦʜʝʣʴ ʉʦʥʷʯʥʦʾ ʩʠʩʪʝʤʠ, ʥʽʯʥʦʛʦ ʥʝʙʘ ʪʘ ʢʦʩʤʽʯʥʦʛʦ ʧʨʦʩʪʦʨʫ ʚ ʨʝʞʠʤʽ 
ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʎʽʢʘʚʠʤ ʻ ʪʝ, ʱʦ ʜʘʥʽ ʨʝʩʫʨʩʠ ʻ ʫ ʚʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ ʜʣʷ 
ʟʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʤʘʨʪʬʦʥ. ɯ ʟʘ ʮʠʭ ʫʤʦʚ ʫʯʥʽ ʤʦʞʫʪʴ ʩʘʤʦʩʪʽʡʥʦ, ʚ ʜʦʤʘʰʥʽʭ 
ʫʤʦʚʘʭ ʜʦʩʣʽʜʞʫʚʘʪʠ ʢʦʩʤʽʯʥʽ ʪʽʣʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʾʭ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʦʜʝʣʝʡ. 

ɯʥʪʝʨʘʢʪʠʚʥʽ ʩʠʤʫʣʷʪʦʨʠ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟ ʦʙʝʨʝʞʥʽʩʪʶ ʽ 
ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʣʠʰʝ ʪʦʜʽ, ʢʦʣʠ ʙʨʘʢ ʦʙʣʘʜʥʘʥʥʷ ʫʥʝʤʦʞʣʠʚʣʶʻ ʧʨʦʚʝʜʝʥʥʷ 
ʜʦʩʣʽʜʽʚ ʫ ʢʦʥʢʨʝʪʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ. ʉʘʤʝ ʨʦʟʫʤʥʝ ʧʦʻʜʥʘʥʥʷ ʨʝʘʣʴʥʠʭ 
ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʽ ʚʽʨʪʫʘʣʴʥʠʭ ʪʨʝʥʘʞʝʨʽʚ ʤʦʞʝ ʩʪʘʪʠ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 
ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʠ. 

ʊʦʤʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʬʨʦʚʠʭ ʪʨʝʥʘʞʝʨʽʚ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʧʨʠ 
ʚʠʢʣʘʜʘʥʥʽ ʬʽʟʠʢʠ ʚ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʻ ʙʝʟʩʫʤʥʽʚʥʦ 
ʢʦʨʠʩʥʠʤ. ɸʜʞʝ, ʦʢʨʽʤ ʚʠʩʦʢʦʛʦ ʧʦʢʘʟʥʠʢʘ ʷʢʽʩʥʦʛʦ ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʮʝ 
ʧ̔ ʜʚʠʱʫʻ ʽʥʪʝʨʝʩ ʫʯʥʽʚ ʜʦ ʚʠʚʯʝʥʥʷ ʧʨʝʜʤʝʪʘ, ʨʦʟʰʠʨʶʻ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 
ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ, ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʩʪʠʤʫʣʶʻ ʥʘʙʫʪʪʷ 
ʜʦʜʘʪʢʦʚʠʭ ʟʥʘʥʴ ʪʘ ʾʭ ʟʘʢʨʽʧʣʝʥʥʷ, ʜʘʻ ʟʤʦʛʫ ʚʠʭʦʚʫʚʘʪʠ ʽʥʪʝʛʨʦʚʘʥʫ ʦʩʦʙʠʩʪʽʩʪʴ, 
ʦʟʙʨʦʻʥʫ ʥʘʚʠʯʢʘʤʠ ʍʍɯ ʩʪʦʣʽʪʪʷ. ɺʘʨʪʦ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʣʠʰʝ ʚʯʠʪʝʣʴ, ʷʢʠʡ 
ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʫʯʘʩʥʽ ʪʘ ʮʽʢʘʚʽ ʬʦʨʤʠ ʨʦʙʦʪʠ, ʫʦʩʦʙʣʶʻ ʚ ʩʦʙʽ ʣʽʜʝʨʘ ʪʘ ʜʨʫʛʘ, 
ʤʦʞʝ ʨʦʟʢʨʠʪʠ ʧʦʪʝʥʮʽʘʣ ʫʯʥʷ ʪʘ ʩʪʚʦʨʠʪʠ ʫʤʦʚʠ ʜʣʷ ʡʦʛʦ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ. 
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ɯʅʊɽɻʈɸʎɯʗ ʄɽʊʆɼɯɺ ʉʊʀʃɯɿɸʎɯɰ 3D-ɯʅʊɽʈôɭʈɯɺ ʋ ʅɸɺʏɸʃʔʅɯ 

ʇʈʆɻʈɸʄʀ ɼʀɿɸʁʅʋ ʊɸ ʂʆʄʇôʖʊɽʈʅʆɻʆ ʄʆɼɽʃʖɺɸʅʅʗ 

ʉʝʨʧʝʚʩʴʢʠʡ ɺʣʘʜʠʩʣʘʚ ɻʨʠʛʦʨʦʚʠʯ 
ʟʜʦʙʫʚʘʯ ʜʨʫʛʦʛʦ (ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʂʦʤʧôʁ ʪʝʨʥʽ ʥʘʫʢʠ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

serpevskyj_vg@fizmat.tnpu.edu.ua 

ʎʽʜʠʣʦ ɯʚʘʥ ʄʠʢʦʣʘʡʦʚʠʯ 
ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

tsidylo@tnpu.edu.ua 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʚʽʟʫʘʣʴʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʩʬʝʨʽ 

ʜʠʟʘʡʥʫ, ʘʨʭʽʪʝʢʪʫʨʠ ʪʘ ʮʠʬʨʦʚʦʛʦ ʤʠʩʪʝʮʪʚʘ. ɿʦʢʨʝʤʘ, 3D-ʤʦʜʝʣʶʚʘʥʥʷ 

ʽʥʪʝʨô̒ ʨʽʚ ʩʪʘʣʦ ʥʝʚʽʜʜʽʣʴʥʦʶ ʯʘʩʪʠʥʦʶ ʷʢ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʜʠʟʘʡʥʝʨʽʚ, ʪʘʢ 
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ʽ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʫ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ. ʆʜʥʽʻʶ ʟ ʘʢʪʫʘʣʴʥʠʭ 

ʪʝʥʜʝʥʮʽʡ ʫ ʮʽʡ ʛʘʣʫʟʽ ʻ ʩʪʠʣʽʟʘʮʽʷ ï ʧʨʦʮʝʩ ʥʘʜʘʥʥʷ ʤʦʜʝʣʽ ʧʝʚʥʦʛʦ ʚʽʟʫʘʣʴʥʦʛʦ 

ʩʪʠʣʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʭʫʜʦʞʥʴʦʾ ʢʦʥʮʝʧʮʽʾ, ʙʨʝʥʜʫ ʘʙʦ ʝʩʪʝʪʠʯʥʠʭ ʫʧʦʜʦʙʘʥʴ 

ʟʘʤʦʚʥʠʢʘ. 

ʄʝʪʦʜʠ ʪʘ ʘʣʛʦʨʠʪʤʠ ʩʪʠʣʽʟʘʮʽʾ, ʟʦʢʨʝʤʘ ʥʘ ʦʩʥʦʚʽ ʧʘʨʘʤʝʪʨʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʰʘʙʣʦʥʥʦʛʦ ʧʽʜʭʦʜʫ, ʘ ʪʘʢʦʞ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʜʦʟʚʦʣʷʶʪʴ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʥʘʜ 3D-

ʧʨʦʻʢʪʘʤʠ. ɺʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝ ʣʠʰʝ ʚʽʟʫʘʣʴʥʫ ʧʨʠʚʘʙʣʠʚʽʩʪʴ, ʘ ʡ ʘʜʘʧʪʠʚʥʽʩʪʴ 

ʽʥʪʝʨô̒ ʨʽʚ ʜʦ ʨʽʟʥʠʭ ʧʦʪʨʝʙ ʪʘ ʢʦʥʪʝʢʩʪʽʚ. 

ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ ʚʧʨʦʚʘʜʞʝʥʥʽ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ 

ʩʪʠʣʽʟʘʮʽʾ 3D-ʽʥʪʝʨô̒ ʨʽʚ ʫ ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʤʘʡʙʫʪʥʽʤ ʬʘʭʽʚʮʷʤ 

ʦʧʘʥʦʚʫʚʘʪʠ ʥʝ ʣʠʰʝ ʪʝʭʥʽʯʥʽ, ʘʣʝ ʡ ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʘʩʧʝʢʪʠ ʜʠʟʘʡʥʫ, ʨʦʟʚʠʚʘʪʠ 

ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, ʚʽʟʫʘʣʴʥʫ ʛʨʘʤʦʪʥʽʩʪʴ ʪʘ ʪʚʦʨʯʠʡ ʧʦʪʝʥʮʽʘʣ. ɯʥʪʝʛʨʘʮʽʷ ʪʘʢʠʭ 

ʤʝʪʦʜʽʚ ʫ ʧʨʦʮʝʩ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ ʩʧʨʠʷʪʠʤʝ ʬʦʨʤʫʚʘʥʥʶ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʭ ʢʘʜʨʽʚ, ʟʜʘʪʥʠʭ ʧʨʘʮʶʚʘʪʠ ʚ ʫʤʦʚʘʭ ʩʪʨʽʤʢʦʛʦ ʨʦʟʚʠʪʢʫ 

ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʩʘʤʧʝʨʝʜ ʟʜʽʡʩʥʝʥʦ ʪʝʦʨʝʪʠʯʥʠʡ 

ʘʥʘʣʽʟ ʬʘʭʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʽʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʽʚ ʽ ʧʨʦʬʝʩʽʡʥʠʭ ʧʨʘʢʪʠʢ, ʫ ʷʢʠʭ 

ʦʧʠʩʫʶʪʴʩʷ ʩʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʜʦ ʩʪʠʣʽʟʘʮʽʾ 3D-ʽʥʪʝʨô̒ ʨʽʚ. ʈʦʟʛʣʷʥʫʪʦ ʪʝʭʥʽʯʥʽ 

ʤʝʪʦʜʠ (ʥʘʧʨʠʢʣʘʜ, ʧʨʦʮʝʜʫʨʥʘ ʩʪʠʣʽʟʘʮʽʷ, ʨʝʥʜʝʨʥʽ ʬʽʣʴʪʨʠ, AI-ʟʘʩʦʙʠ) ʪʘ 

ʭʫʜʦʞʥʽ ʧʨʠʡʦʤʠ (ʽʤʽʪʘʮʽʷ ʩʪʠʣʽʚ ï ʤʽʥʽʤʘʣʽʟʤ, ʣʦʬʪ, ʢʣʘʩʠʢʘ ʪʦʱʦ), ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʨʝʘʣʴʥʽʡ ʧʨʦʝʢʪʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. 

ʇʘʨʘʣʝʣʴʥʦ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ ʫʢʨʘʾʥʩʴʢʠʭ ʽ 

ʤʽʞʥʘʨʦʜʥʠʭ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʘ ʪʘʢʦʞ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤ (Prometheus, 

Coursera, Diia.ʆʩʚʽʪʘ), ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʤʦʜʫʣʽʚ ʘʙʦ ʪʝʤ, ʧʦʚô̫ ʟʘʥʠʭ ʟʽ 

ʩʪʠʣʽʟʘʮʽʻʶ ʽʥʪʝʨô̒ ʨʽʚ ʫ 3D-ʛʨʘʬʽʮʽ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʮʷ ʩʢʣʘʜʦʚʘ ʘʙʦ ʧʦʚʥʽʩʪʶ 

ʚʽʜʩʫʪʥʷ, ʘʙʦ ʧʦʜʘʻʪʴʩʷ ʬʨʘʛʤʝʥʪʘʨʥʦ, ʙʝʟ ʬʦʢʫʩʫʚʘʥʥʷ ʥʘ ʩʪʠʣʽʟʘʮʽʾ ʷʢ ʮʽʣʽʩʥʦʤʫ 

ʧʨʦʮʝʩʽ. 

ʅʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʩʪʨʫʢʪʫʨʥʫ 

ʤʦʜʝʣʴ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʷʢʘ ʚʨʘʭʦʚʫʻ: ʣʦʛʽʢʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʪʠʣʽʟʘʮʽʾ ʚ ʤʝʞʘʭ 

ʦʢʨʝʤʠʭ ʪʝʤ ʘʙʦ ʙʣʦʢʽʚ ʢʫʨʩʽʚ ʟ 3D-ʜʠʟʘʡʥʫ; ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʩʪʫʧʦʚʦʛʦ 

ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ï ʚʽʜ ʨʦʟʫʤʽʥʥʷ ʩʪʠʣʽʩʪʠʯʥʠʭ ʢʦʥʮʝʧʮʽʡ ʜʦ 

ʨʝʘʣʽʟʘʮʽʾ ʩʪʠʣʽʟʦʚʘʥʠʭ ʚʽʟʫʘʣʽʟʘʮʽʡ; ʪʝʭʥʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʧʨʦʛʨʘʤʥʝ 

ʩʝʨʝʜʦʚʠʱʝ, ʧʣʘʛʽʥʠ, ʨʝʥʜʝʨʠ) ʪʘ ʜʠʜʘʢʪʠʯʥʫ ʩʢʣʘʜʦʚʫ (ʚʧʨʘʚʠ, ʧʨʦʻʢʪʠ, ʘʥʘʣʽʟ 

ʨʦʙʽʪ); ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʧʽʜʭʽʜ: ʧʦʻʜʥʘʥʥʷ ʜʠʟʘʡʥʫ, ʘʨʭʽʪʝʢʪʫʨʠ, ʛʨʘʬʽʢʠ ʪʘ 

ʽʩʪʦʨʽʾ ʤʠʩʪʝʮʪʚʘ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʧʽʜ ʯʘʩ ʦʥʦʚʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʦʩʚʽʪʥʽʭ ʢʫʨʩʽʚ ʘʙʦ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʤʦʜʫʣʽʚ ʜʣʷ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʪʘ ʦʩʚʽʪʥʽʭ ʧʣʘʪʬʦʨʤ: 

1. ɺʢʣʶʯʠʪʠ ʩʪʠʣʽʟʘʮʽʶ ʷʢ ʦʢʨʝʤʫ ʪʝʤʫ ʘʙʦ ʤʦʜʫʣʴ ʫ ʥʘʚʯʘʣʴʥʽ ʜʠʩʮʠʧʣʽʥʠ 

ʟ 3D-ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʜʠʟʘʡʥʫ ʽʥʪʝʨô̒ ʨʽʚ. ʊʝʤʘʪʠʢʘ ʤʦʞʝ ʦʭʦʧʣʶʚʘʪʠ: ʩʪʠʣʽʟʘʮʽʶ 

ʬʦʨʤ, ʢʦʣʴʦʨʫ, ʪʝʢʩʪʫʨ, ʩʚʽʪʣʘ ʪʘ ʢʦʤʧʦʟʠʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʙʨʘʥʦʛʦ ʭʫʜʦʞʥʴʦʛʦ 

ʥʘʧʨʷʤʫ (ʤʽʥʽʤʘʣʽʟʤ, ʤʦʜʝʨʥ, ʩʢʘʥʜʽ, ʣʦʬʪ, ʨʝʪʨʦ ʪʦʱʦ). 
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2. ʈʦʟʨʦʙʠʪʠ ʟʘʚʜʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʚʽʟʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ, ʜʝ ʩʪʫʜʝʥʪʠ ʘʥʘʣʽʟʫʶʪʴ 

ʽʩʥʫʶʯʽ ʩʪʠʣʽʟʦʚʘʥʽ 3D-ʚʽʟʫʘʣʽʟʘʮʽʾ (ʟ ʧʨʦʬʝʩʽʡʥʠʭ ʧʨʦʻʢʪʽʚ ʘʙʦ ʘʨʪ-ʨʝʩʫʨʩʽʚ), 

ʽʜʝʥʪʠʬʽʢʫʶʪʴ ʩʪʠʣʴʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʚʽʜʪʚʦʨʶʶʪʴ ʾʭ ʫ ʚʣʘʩʥʠʭ ʨʦʙʦʪʘʭ. 

3. ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʫʯʘʩʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʧʽʜʪʨʠʤʫʻ 

ʩʪʠʣʽʟʘʮʽʶ: 3ds Max, Blender, SketchUp ʫ ʧʦʻʜʥʘʥʥʽ ʟ Corona Renderer, V-Ray ʘʙʦ 

Cycles. ɼʦʜʘʪʢʦʚʦ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʦʟʥʘʡʦʤʣʝʥʥʷ ʟ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʥʘ ʙʘʟʽ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (ʥʘʧʨʠʢʣʘʜ, ʛʝʥʝʨʘʮʽʷ ʩʪʠʣʽʚ ʘʙʦ ʪʝʢʩʪʫʨ ʯʝʨʝʟ AI-ʘʩʠʩʪʝʥʪʠ). 

4. ɿʘʧʨʦʚʘʜʠʪʠ ʧʨʦʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ ʥʘʚʯʘʥʥʷ, ʚ ʨʘʤʢʘʭ ʷʢʦʛʦ ʩʪʫʜʝʥʪʠ 

ʨʝʘʣʽʟʫʶʪʴ ʩʪʠʣʽʟʦʚʘʥʽ ʽʥʪʝʨô̒ ʨʠ ʟʘ ʨʝʬʝʨʝʥʩʘʤʠ ʘʙʦ ʚʣʘʩʥʦʶ ʭʫʜʦʞʥʴʦʶ 

ʢʦʥʮʝʧʮʽʻʶ. ʎʝ ʤʦʞʫʪʴ ʙʫʪʠ ʤʽʥʽ-ʧʨʦʻʢʪʠ ʟ ʧʦʩʪʫʧʦʚʠʤ ʫʩʢʣʘʜʥʝʥʥʷʤ (ʚʽʜ 

ʢʽʤʥʘʪʠ ʜʦ ʧʦʚʥʦʛʦ ʦʙô̒ ʢʪʘ). 

5. ʇʨʦʚʦʜʠʪʠ ʧʦʨʽʚʥʷʣʴʥʽ ʨʝʥʜʝʨʠ: ʦʜʠʥ ʧʨʦʻʢʪ ʫ çʨʝʘʣʽʩʪʠʯʥʦʤʫè 

ʚʠʢʦʥʘʥʥʽ, ʽʥʰʠʡ ï ʩʪʠʣʽʟʦʚʘʥʠʡ (ʥʘʧʨʠʢʣʘʜ, ʫ ʩʪʠʣʽ ʤʫʣʴʪʬʽʣʴʤʫ, ʘʢʚʘʨʝʣʽ, 

ʨʝʪʨʦʬʫʪʫʨʠʟʤʫ ʪʦʱʦ), ʱʦʙ ʨʦʟʚʠʚʘʪʠ ʛʥʫʯʢʽʩʪʴ ʜʠʟʘʡʥʝʨʩʴʢʦʛʦ ʤʠʩʣʝʥʥʷ. 

6. ʈʦʟʨʦʙʠʪʠ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʽ ʤʘʪʝʨʽʘʣʠ: ʽʥʩʪʨʫʢʮʽʾ, ʯʝʢ-ʣʠʩʪʠ, 

ʰʘʙʣʦʥʠ ʧʨʦʻʢʪʽʚ, ʷʢʽ ʜʦʧʦʤʦʞʫʪʴ ʩʪʫʜʝʥʪʘʤ ʢʨʘʱʝ ʨʦʟʫʤʽʪʠ ʝʪʘʧʠ ʩʪʠʣʽʟʘʮʽʾ ʪʘ 

ʫʥʠʢʘʪʠ ʪʠʧʦʚʠʭ ʧʦʤʠʣʦʢ. 

7. ɺʢʣʶʯʠʪʠ ʚ ʩʠʩʪʝʤʫ ʦʮʽʥʶʚʘʥʥʷ ʧʨʦʻʢʪʽʚ ʢʨʠʪʝʨʽʾ ʘʥʘʣʽʟʫ ʩʪʠʣʽʩʪʠʯʥʦʾ 

ʚʠʨʘʟʥʦʩʪʽ, ʦʙˇʨʫʥʪʦʚʘʥʦʩʪʽ ʚʠʙʦʨʫ ʩʪʠʣʶ, ʣʦʛʽʢʠ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʧʦʩʪʘʚʣʝʥʦʤʫ ʟʘʚʜʘʥʥʶ (ʥʘʧʨʠʢʣʘʜ, ʮʽʣʴʦʚʽʡ ʘʫʜʠʪʦʨʽʾ ʯʠ ʪʠʧʫ ʧʨʦʩʪʦʨʫ). 

8. ʉʪʚʦʨʠʪʠ ʚʽʟʫʘʣʴʥʫ ʙʽʙʣʽʦʪʝʢʫ ʩʪʠʣʽʚ ï ʮʠʬʨʦʚʫ ʟʙʽʨʢʫ ʧʨʠʢʣʘʜʽʚ ʟ 

ʧʦʷʩʥʝʥʥʷʤʠ, ʷʢʘ ʙʫʜʝ ʦʨʽʻʥʪʠʨʦʤ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ. 

9. ɿʘʣʫʯʘʪʠ ʜʦ ʟʘʥʷʪʴ ʬʘʭʽʚʮʽʚ-ʧʨʘʢʪʠʢʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʧʦʜʽʣʠʪʠʩʷ ʜʦʩʚʽʜʦʤ 

ʩʪʠʣʽʟʘʮʽʾ ʚ ʨʝʘʣʴʥʠʭ ʢʦʤʝʨʮʽʡʥʠʭ ʧʨʦʻʢʪʘʭ, ʱʦ ʧʽʜʚʠʱʠʪʴ ʧʨʠʢʣʘʜʥʝ ʨʦʟʫʤʽʥʥʷ 

ʪʝʤʠ. 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʜʦʩʷʛʥʫʪʦ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ï

 ʦʙˇʨʫʥʪʦʚʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʪʘ ʨʦʟʨʦʙʣʝʥʦ ʧʨʘʢʪʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʽʥʪʝʛʨʘʮʽʾ ʤʝʪʦʜʽʚ 

ʩʪʠʣʽʟʘʮʽʾ 3D-ʽʥʪʝʨô̒ ʨʽʚ ʫ ʥʘʚʯʘʣʴʥʽ ʢʫʨʩʠ ʟ ʜʠʟʘʡʥʫ ʪʘ ʢʦʤʧôʁ ʪʝʨʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ. ɸʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʧʨʘʢʪʠʢ ʩʪʠʣʽʟʘʮʽʾ ʫ ʩʬʝʨʽ 3D-ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʘ 

ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ ʜʦʟʚʦʣʠʚ ʚʠʟʥʘʯʠʪʠ ʝʬʝʢʪʠʚʥʽ ʟʘʩʦʙʠ ʬʦʨʤʫʚʘʥʥʷ ʫ ʩʪʫʜʝʥʪʽʚ 

ʢʨʝʘʪʠʚʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʟʜʘʪʥʦʩʪʽ ʜʦ ʭʫʜʦʞʥʴʦʛʦ ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ 

ʽʥʪʝʨô̒ ʨʽʚ ʽʟ ʚʠʨʘʟʥʦʶ ʩʪʠʣʽʩʪʠʢʦʶ. 
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ʉʦʢʦʪʦʚ ɼʝʥʠʩ ʖʨʽʡʦʚʠʯ 
ʟʜʦʙʫʚʘʯ ʜʨʫʛʦʛʦ (ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ 

(ɯʥʬʦʨʤʘʪʠʢʘ), 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

sokotov_dy@fizmat.tnpu.edu.ua 

ʄʘʨʪʠʥʶʢ ʉʝʨʛʽʡ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

ʢʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

sergmart65@tnpu.edu.ua  

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʜʝʜʘʣʽ ʚʘʞʣʠʚʽʰʠʤ ʩʪʘʻ ʚʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ ʟ ʚʝʣʠʢʠʤʠ 

ʦʙʩʷʛʘʤʠ ʽʥʬʦʨʤʘʮʽʾ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʥʝ ʣʠʰʝ ʙʽʟʥʝʩʫ ʯʠ ɯʊ, ʘ ʡ ʦʩʚʽʪʠ. ʐʢʽʣʴʥʘ 

ʽʥʬʦʨʤʘʪʠʢʘ ʧʦʩʪʫʧʦʚʦ ʧʝʨʝʭʦʜʠʪʴ ʚʽʜ ʧʨʦʩʪʦʛʦ ʚʠʚʯʝʥʥʷ ʦʬʽʩʥʠʭ ʧʨʦʛʨʘʤ ʜʦ 

ʨʦʙʦʪʠ ʟ ʨʝʘʣʴʥʠʤʠ ʜʘʥʠʤʠ, ʘʥʘʣʽʟʫ ʪʘ ʩʪʚʦʨʝʥʥʷ ʚʽʟʫʘʣʽʟʘʮʽʡ. ʆʜʥʠʤ ʽʟ ʩʫʯʘʩʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʧʦʢʨʘʱʠʪʠ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʻ ʽʥʪʝʨʘʢʪʠʚʥʽ ʘʥʘʣʽʪʠʯʥʽ 

ʧʘʥʝʣʽ (ʜʘʰʙʦʨʜʠ). 

ɺʦʥʠ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ: ʰʚʠʜʢʦ ʧʦʙʘʯʠʪʠ ʛʦʣʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʫʩʧʽʰʥʦʩʪʽ ʯʠ 

ʘʢʪʠʚʥʦʩʪʽ ʫʯʥʽʚ; ʚʠʷʚʠʪʠ ʧʨʦʙʣʝʤʥʽ ʤʦʤʝʥʪʠ ʚ ʥʘʚʯʘʥʥʽ ʪʘ ʧʨʠʡʥʷʪʠ ʧʨʘʚʠʣʴʥʽ 

ʨʽʰʝʥʥʷ, ʱʦʙ ʾʭ ʚʠʧʨʘʚʠʪʠ; ʟʨʦʙʠʪʠ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʙʽʣʴʰ ʥʘʦʯʥʠʤ ʽ ʮʽʢʘʚʠʤ 

ʜʣʷ ʫʯʥʽʚ. 

ʇʨʦʪʝ ʥʝ ʚʩʽ ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ ʚʧʨʦʚʘʜʞʫʶʪʴ ʪʘʢʽ ʨʽʰʝʥʥʷ. ɺ ʦʩʥʦʚʥʦʤʫ 

ʚʯʠʪʝʣʽ ʥʝ ʟʥʘʶʪʴ, ʽʟ ʯʦʛʦ ʧʦʯʘʪʠ, ʘʙʦ ʥʝ ʤʘʶʪʴ ʧʦʪʨʽʙʥʠʭ ʤʝʪʦʜʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʱʦʙ ʚʧʨʦʚʘʜʠʪʠ ʜʘʰʙʦʨʜʥʫ ʘʥʘʣʽʪʠʢʫ. ʊʦʤʫ ʚʘʞʣʠʚʦ ʨʦʟʛʣʷʥʫʪʠ ʦʩʥʦʚʥʽ 

ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʧʽʜʭʦʜʠ ʜʦ ʩʪʚʦʨʝʥʥʷ ʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʜʘʰʙʦʨʜʽʚ ʫ 

ʰʢʽʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ [1]. 

1. ʇʦʥʷʪʪʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʜʘʰʙʦʨʜʽʚ ʪʘ ʾʭ ʨʦʣʴ ʚ ʦʩʚʽʪʽ. ɯʥʪʝʨʘʢʪʠʚʥʠʡ 

ʜʘʰʙʦʨʜ (dashboard) ï ʮʝ ʧʘʥʝʣʴ, ʩʪʚʦʨʝʥʘ ʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʤʫ ʇɿ, ʥʘ ʷʢʽʡ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʛʨʘʬʽʢʽʚ, ʜʽʘʛʨʘʤ, ʢʘʨʪʦʢ, ʪʘʙʣʠʮʴ ʪʦʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʢʣʶʯʦʚʽ ʜʘʥʽ 

ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʘʙʦ ʟ ʨʝʛʫʣʷʨʥʠʤ ʦʥʦʚʣʝʥʥʷʤ. 

ʆʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʜʘʰʙʦʨʜʽʚ ʧʝʨʝʜ ʟʚʠʯʘʡʥʠʤʠ ʪʘʙʣʠʮʷʤʠ: ʥʘʛʣʷʜʥʽʩʪʴ: 

ʢʦʨʠʩʪʫʚʘʯ ʦʜʨʘʟʫ ʙʘʯʠʪʴ ʦʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʫ ʚʽʟʫʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ; ʟʨʫʯʥʽʩʪʴ: ʟʘ 

ʢʽʣʴʢʘ ʢʣʽʢʽʚ ʤʦʞʥʘ ʟʤʽʥʠʪʠ ʬʽʣʴʪʨʠ ʯʠ ʚʽʜʢʨʠʪʠ ʜʦʜʘʪʢʦʚʫ ʽʥʬʦʨʤʘʮʽʶ; ʰʚʠʜʢʠʡ 

ʘʥʘʣʽʟ: ʜʘʰʙʦʨʜ ʜʦʧʦʤʘʛʘʻ ʰʚʠʜʢʦ ʟʥʘʡʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʢʦʥʢʨʝʪʥʽ ʟʘʧʠʪʘʥʥʷ 

(ʥʘʧʨʠʢʣʘʜ, çɿ ʷʢʦʾ ʪʝʤʠ ʥʘʡʛʽʨʰʽ ʨʝʟʫʣʴʪʘʪʠ?è). 

ɺ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʜʘʰʙʦʨʜʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ: ʤʦʥʽʪʦʨʠʥʛʫ 

ʫʩʧʽʰʥʦʩʪʽ (ʟʘ ʨʽʟʥʠʡ ʯʘʩʦʚʠʡ ʧʝʨʽʦʜ); ʚʽʜʩʪʝʞʝʥʥʷ ʚʽʜʚʽʜʫʚʘʥʦʩʪʽ (ʫ ʨʽʟʥʠʭ 

ʨʦʟʨʽʟʘʭ); ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʧʽʜʩʫʤʢʦʚʠʭ ʨʦʙʽʪ. 

2. ɯʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʜʘʰʙʦʨʜʽʚ. ʅʘ ʩʴʦʛʦʜʥʽ ʽʩʥʫʻ 

ʯʠʤʘʣʦ ʙʝʟʢʦʰʪʦʚʥʠʭ ʘʙʦ ʜʦʩʪʫʧʥʠʭ ʟʘ ʧʽʜʧʠʩʢʦʶ ʧʨʦʛʨʘʤ ʪʘ ʦʥʣʘʡʥ-ʩʝʨʚʽʩʽʚ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ ʜʘʰʙʦʨʜʠ. ʉʝʨʝʜ ʥʠʭ: 
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Microsoft Power BI: ʧʽʜʪʨʠʤʫʻ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʞʝʨʝʣ ʜʘʥʠʭ 

(Excel, ʙʘʟʠ ʜʘʥʠʭ ʪʦʱʦ); ʤʘʻ ʙʝʟʢʦʰʪʦʚʥʫ ʚʝʨʩʽʶ ʪʘ ʜʦʧʦʤʘʛʘʻ ʰʚʠʜʢʦ 

ʩʪʚʦʨʶʚʘʪʠ ʽʥʪʝʨʘʢʪʠʚʥʽ ʜʽʘʛʨʘʤʠ ʡ ʧʘʥʝʣʽ; 

Tableau Public: ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʘ, ʜʝ ʤʦʞʥʘ ʙʝʟʢʦʰʪʦʚʥʦ ʩʪʚʦʨʶʚʘʪʠ ʪʘ 

ʧʫʙʣʽʢʫʚʘʪʠ ʽʥʪʝʨʘʢʪʠʚʥʽ ʚʽʟʫʘʣʽʟʘʮʽʾ; ʟʨʫʯʥʘ ʜʣʷ ʩʪʫʜʝʥʪʩʴʢʠʭ ʯʠ ʫʯʥʽʚʩʴʢʠʭ 

ʧʨʦʻʢʪʽʚ; 

Google Data Studio: ʥ̔ʩʪʨʫʤʝʥʪ ʚʽʜ Google ʟ ʧʨʦʩʪʠʤ ʽʥʪʝʨʬʝʡʩʦʤ; ʤʦʞʥʘ 

ʧʽʜô̒ ʜʥʘʪʠ ʜʘʥʽ ʟ Google ʊʘʙʣʠʮʴ ʘʙʦ ʽʥʰʠʭ ʜʞʝʨʝʣ ʽ ʩʪʚʦʨʠʪʠ ʜʘʰʙʦʨʜ, ʷʢʠʤ 

ʣʝʛʢʦ ʜʽʣʠʪʠʩʷ; 

Microsoft Excel: ʭʦʯʘ Microsoft Excel ʟʘʟʚʠʯʘʡ ʩʧʨʠʡʤʘʶʪʴ ʷʢ ʽʥʩʪʨʫʤʝʥʪ 

ʜʣʷ ʪʘʙʣʠʮʴ, ʚʽʥ ʤʽʩʪʠʪʴ ʧʦʪʫʞʥʽ ʟʘʩʦʙʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʜʽʘʛʨʘʤ, ʟʚʝʜʝʥʠʭ ʪʘʙʣʠʮʴ ʽ 

ʥʘʚʽʪʴ ʧʨʦʩʪʦʾ ʜʘʰʙʦʨʜ-ʘʥʘʣʽʪʠʢʠ; ʟʘʚʜʷʢʠ ʚʙʫʜʦʚʘʥʠʤ ʬʫʥʢʮʽʷʤ ʤʦʞʥʘ 

ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʬʽʣʴʪʨʠ ʪʘ ʟʨʽʟʠ ʜʘʥʠʭ, ʱʦ ʨʦʙʠʪʴ ʨʦʙʦʪʫ ʟ ʥʠʤʠ ʙʽʣʴʰ 

ʽʥʪʝʨʘʢʪʠʚʥʦʶ. 

ɺʠʙʽʨ ʽʥʩʪʨʫʤʝʥʪʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʢʨʝʪʥʠʭ ʮʽʣʝʡ ʽ ʨʽʚʥʷ ʧʽʜʛʦʪʦʚʢʠ ʚʯʠʪʝʣʷ 

ʡ ʫʯʥʽʚ. ʋ ʰʢʦʣʘʭ ʟʘʟʚʠʯʘʡ ʚʠʩʪʘʯʘʻ ʙʘʟʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ Microsoft Power BI ʘʙʦ 

Google Data Studio, ʧʨʦʪʝ Microsoft Excel ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʝʬʝʢʪʠʚʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʩʪʘʨʪʫ, ʘʜʞʝ ʙʽʣʴʰʽʩʪʴ ʫʯʥʽʚ ʚʞʝ ʟʥʘʡʦʤʽ ʟ ʥʠʤ [2]. 

3. ʄʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʘʰʙʦʨʜʽʚ. ʑʦʙ ʝʬʝʢʪʠʚʥʦ 

ʽʥʪʝʛʨʫʚʘʪʠ ʜʘʰʙʦʨʜʠ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ 

ʧʽʜʭʦʜʠ [3]. ʅʘʧʨʠʢʣʘʜ: 

ⱷ ʧʨʦʻʢʪʥʫ ʨʦʙʦʪʫ: ʫʯʠʪʝʣʴ ʤʦʞʝ ʜʘʪʠ ʫʯʥʷʤ ʟʘʚʜʘʥʥʷ ʩʪʚʦʨʠʪʠ ʜʘʰʙʦʨʜ 

ʥʘ ʨʝʘʣʴʥʠʭ ʜʘʥʠʭ, ʥʘʧʨʠʢʣʘʜ, ʟʽʙʨʘʪʠ ʩʪʘʪʠʩʪʠʢʫ ʫʩʧʽʰʥʦʩʪʽ ʟ ʢʽʣʴʢʦʭ ʧʨʝʜʤʝʪʽʚ 

ʪʘ ʧʦʢʘʟʘʪʠ ʾʾ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʢʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ ʫʯʥʽ ʚʯʘʪʴʩʷ ʚʠʟʥʘʯʘʪʠ, ʷʢʽ 

ʧʦʢʘʟʥʠʢʠ ʚʘʞʣʠʚʽʰʽ, ʷʢ ʢʨʘʱʝ ʚʽʜʦʙʨʘʟʠʪʠ ʜʘʥʽ ʪʦʱʦ; 

ⱷ ʽʥʪʝʛʨʘʮʽʶ ʚ ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ: ʫ ʰʢʽʣʴʥʦʤʫ ʢʫʨʩʽ ʽʥʬʦʨʤʘʪʠʢʠ ʻ 

ʨʦʟʜʽʣʠ ʧʨʦ ʨʦʙʦʪʫ ʟ ʝʣʝʢʪʨʦʥʥʠʤʠ ʪʘʙʣʠʮʷʤʠ ʪʘ ʙʘʟʘʤʠ ʜʘʥʠʭ, ʪʦʤʫ ʜʦ ʥʠʭ ʙʫʜʝ 

ʢʦʨʠʩʥʦ ʜʦʜʘʪʠ ʪʝʤʫ ʧʨʦ ʜʘʰʙʦʨʜʠ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʩʝʨʽʷ ʢʦʨʦʪʢʠʭ ʫʨʦʢʽʚ: ʟʙʽʨ 

ʜʘʥʠʭ, ʦʯʠʱʝʥʥʷ, ʚʽʟʫʘʣʽʟʘʮʽʷ, ʧʽʜʩʫʤʢʦʚʠʡ ʘʥʘʣʽʟ; 

ⱷ ʤʽʞʧʨʝʜʤʝʪʥʽ ʟʚô̫ ʟʢʠ: ʜʘʰʙʦʨʜʠ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʥʘ 

ʫʨʦʢʘʭ ʽʥʬʦʨʤʘʪʠʢʠ, ʘʣʝ ʡ ʥʘ ʽʥʰʠʭ ʧʨʝʜʤʝʪʘʭ. ʅʘʧʨʠʢʣʘʜ, ʥʘ ʫʨʦʢʘʭ ʛʝʦʛʨʘʬʽʾ 

ʯʠ ʙʽʦʣʦʛʽʾ ʫʯʥʽ ʤʦʞʫʪʴ ʩʪʚʦʨʠʪʠ ʜʘʰʙʦʨʜ, ʷʢʠʡ ʧʦʢʘʞʝ ʟʤʽʥʠ ʧʦʧʫʣʷʮʽʾ ʪʚʘʨʠʥ 

ʘʙʦ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʫ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ. 

4. ʇʨʠʢʣʘʜ ʩʪʨʫʢʪʫʨʠ ʰʢʽʣʴʥʦʛʦ ʧʨʦʻʢʪʫ ʟ ʜʘʰʙʦʨʜʘʤʠ. ʑʦʙ ʧʦʢʘʟʘʪʠ, ʷʢ 

ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʽʥʪʝʨʘʢʪʠʚʥʽ ʜʘʰʙʦʨʜʠ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ, ʚʘʨʪʦ ʨʦʟʛʣʷʥʫʪʠ 

ʢʦʥʢʨʝʪʥʠʡ ʧʨʠʢʣʘʜ ʰʢʽʣʴʥʦʛʦ ʧʨʦʻʢʪʫ. ʉʧʦʯʘʪʢʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʝʤʘ ʡ ʤʝʪʘ. 

ʇʨʠʧʫʩʪʠʤʦ, çɺʽʜʩʪʝʞʝʥʥʷ ʫʩʧʽʰʥʦʩʪʽ ʫʯʥʽʚ 10-ʛʦ ʢʣʘʩʫ ʟʘ ʧʝʨʰʠʡ ʩʝʤʝʩʪʨè. 

ʋʯʥʽ ʟʙʠʨʘʶʪʴ ʜʘʥʽ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ ʟ ʧʨʽʟʚʠʱʘʤʠ ʫʯʥʽʚ, ʧʝʨʝʣʽʢʦʤ ʧʨʝʜʤʝʪʽʚ ʽ 

ʚʩʽʤʘ ʦʮʽʥʢʘʤʠ ʟʘ ʧʽʜʩʫʤʢʦʚʽ ʨʦʙʦʪʠ. ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʢʨʦʮʽ ʧʨʦʚʦʜʠʪʴʩʷ ʦʯʠʱʝʥʥʷ 

ʡ ʧʽʜʛʦʪʦʚʢʘ ʜʘʥʠʭ: ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʧʨʘʚʠʣʴʥʽʩʪʴ ʟʘʧʠʩʽʚ ʽ ʥʘʷʚʥʽʩʪʴ ʧʨʦʧʫʩʢʽʚ, 

ʚʠʜʘʣʷʶʪʴʩʷ ʯʠ ʚʠʧʨʘʚʣʷʶʪʴʩʷ ʧʦʤʠʣʢʠ (ʥʘʧʨʠʢʣʘʜ, ʚʽʜʩʫʪʥʽ ʦʮʽʥʢʠ). ɼʘʣʽ 

ʦʙʠʨʘʶʪʴ ʽʥʩʪʨʫʤʝʥʪ, ʥʘʧʨʠʢʣʘʜ, Microsoft Excel ʯʠ Microsoft Power BI, ʫ ʷʢʦʤʫ 

ʩʪʚʦʨʶʻʪʴʩʷ ʜʘʰʙʦʨʜ ʟ ʢʽʣʴʢʦʤʘ ʛʨʘʬʽʢʘʤʠ ï ʩʪʦʚʧʯʠʢʦʚʠʤʠ, ʣʽʥʽʡʥʠʤʠ, 

ʢʨʫʛʦʚʠʤʠ ʽ ʜʦʜʘʻʪʴʩʷ ʬʽʣʴʪʨ ʜʣʷ ʤʦʞʣʠʚʦʩʪʽ ʬʽʣʴʪʨʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʟʘ 



ʉɽʂʎɯʗ: ɯʥʩʪʨʫʤʝʥʪʠ, ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʪʘ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 
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ʧʨʝʜʤʝʪʘʤʠ ʪʘ ʟʘ ʫʯʥʷʤʠ. ʇʽʩʣʷ ʧʦʙʫʜʦʚʠ ʜʘʰʙʦʨʜʘ ʫʯʥʽ ʘʥʘʣʽʟʫʶʪʴ ʡʦʛʦ: 

ʧʦʨʽʚʥʶʶʪʴ ʨʽʚʝʥʴ ʫʩʧʽʰʥʦʩʪʽ ʟ ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʽʚ, ʚʠʷʚʣʷʶʪʴ ʤʦʞʣʠʚʽ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʪʘ ʧʨʠʯʠʥʠ ʥʠʟʴʢʠʭ ʯʠ ʚʠʩʦʢʠʭ ʧʦʢʘʟʥʠʢʽʚ. ɿʘʚʝʨʰʫʻʪʴʩʷ ʨʦʙʦʪʘ 

ʬʦʨʤʫʚʘʥʥʷʤ ʚʠʩʥʦʚʢʽʚ ʽ ʧʨʝʟʝʥʪʘʮʽʻʶ ʧʨʦʻʢʪʫ ʧʝʨʝʜ ʦʜʥʦʢʣʘʩʥʠʢʘʤʠ, ʜʝ 

ʦʙʛʦʚʦʨʶʶʪʴʩʷ ʤʦʞʣʠʚʦʩʪʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʪʚʦʨʝʥʦʾ ʘʥʘʣʽʪʠʯʥʦʾ ʧʘʥʝʣʽ ʪʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʾʾ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ. 

ɯʥʪʝʨʘʢʪʠʚʥʽ ʜʘʰʙʦʨʜʠ ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʫ 

ʰʢʦʣʘʭ ʪʘ ʫʥʽʚʝʨʩʠʪʝʪʘʭ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʥʘʦʯʥʦ ʧʦʢʘʟʫʶʪʴ ʢʣʶʯʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʪʘ 

ʜʦʟʚʦʣʷʶʪʴ ʰʚʠʜʢʦ ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ. ɰʭʥʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ 

ʜʦʧʦʤʘʛʘʻ ʬʦʨʤʫʚʘʪʠ ʚ ʫʯʥʽʚ ʥʘʚʠʯʢʠ ʨʦʙʦʪʠ ʟ ʨʝʘʣʴʥʠʤʠ ʜʘʥʠʤʠ, ʨʦʟʚʠʚʘʪʠ 

ʘʥʘʣʽʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ʪʘ ʧʽʜʚʠʱʫʚʘʪʠ ʤʦʪʠʚʘʮʽʶ ʜʦ ʥʘʚʯʘʥʥʷ. ʑʦʙ ʜʘʰʙʦʨʜʠ 

ʧʨʠʥʦʩʠʣʠ ʤʘʢʩʠʤʘʣʴʥʫ ʢʦʨʠʩʪʴ, ʚʘʞʣʠʚʦ ʧʨʘʚʠʣʴʥʦ ʦʙʨʘʪʠ ʽʥʩʪʨʫʤʝʥʪʠ, 

ʧʨʦʜʫʤʘʪʠ ʝʪʘʧʠ ʧʽʜʛʦʪʦʚʢʠ ʜʘʥʠʭ ʽ ʯʽʪʢʦ ʧʦʷʩʥʠʪʠ ʫʯʥʷʤ, ʷʢ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʮʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʘʥʘʣʽʟʫ. ʊʘʢʦʞ ʩʣʽʜ ʧʘʤô̫ ʪʘʪʠ ʧʨʦ ʽʥʪʝʛʨʘʮʽʶ ʧʨʦʻʢʪʥʦʾ ʨʦʙʦʪʠ ʟ 

ʜʘʰʙʦʨʜʘʤʠ ʜʣʷ ʨʽʟʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʜʠʩʮʠʧʣʽʥ. ʆʪʞʝ, ʽʥʪʝʨʘʢʪʠʚʥʽ ʜʘʰʙʦʨʜʠ 

ʤʦʞʫʪʴ ʩʪʘʪʠ ʝʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ ʤʦʜʝʨʥʽʟʫʚʘʪʠ ʰʢʽʣʴʥʫ ʽʥʬʦʨʤʘʪʠʢʫ ʪʘ 

ʟʨʦʙʠʪʠ ʥʘʚʯʘʥʥʷ ʙʽʣʴʰ ʮʽʢʘʚʠʤ ʜʣʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. 
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ʉʫʯʘʩʥʠʡ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʩʪʠʢʘʻʪʴʩʷ ʟ ʥʠʟʢʦʶ ʚʠʢʣʠʢʽʚ, ʟʦʢʨʝʤʘ ʥʠʟʴʢʦʶ 

ʟʘʮʽʢʘʚʣʝʥʽʩʪʶ ʫʯʥʽʚ, ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ 

ʢʦʥʪʝʥʪʫ, ʟʨʦʩʪʘʶʯʦʶ ʧʦʪʨʝʙʦʶ ʚ ʜʠʩʪʘʥʮʽʡʥʦʤʫ ʥʘʚʯʘʥʥʽ ʪʘ ʥʝʜʦʩʪʘʪʥʴʦʶ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʦʩʚʽʪʥʽʭ ʧʣʘʪʬʦʨʤ. ʊʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʥʝ ʟʘʚʞʜʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʣʝʞʥʠʡ ʨʽʚʝʥʴ ʤʦʪʠʚʘʮʽʾ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʘ 



ʉɽʂʎɯʗ: ɯʥʩʪʨʫʤʝʥʪʠ, ʤʝʪʦʜʠ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʪʘ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 
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ʽʩʥʫʶʯʽ ʦʥʣʘʡʥ-ʨʽʰʝʥʥʷ ʯʘʩʪʦ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʧʦʪʨʝʙʠ ʫʯʥʽʚ. ʋ 

ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʘʜʘʧʪʠʚʥʽ, ʤʘʩʰʪʘʙʦʚʘʥʽ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʽ ʦʩʚʽʪʥʽ 

ʚʝʙʟʘʩʪʦʩʫʥʢʠ. ʌʨʝʡʤʚʦʨʢ React, ʟʘʚʜʷʢʠ ʩʚʦʾʤ ʢʣʶʯʦʚʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ, ʪʘʢʠʤ ʷʢ 

ʢʦʤʧʦʥʝʥʪʥʠʡ ʧʽʜʭʽʜ ʪʘ Virtual DOM, ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʝʬʝʢʪʠʚʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʧʣʘʪʬʦʨʤ, ʟʜʘʪʥʠʭ ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ ʦʩʚʽʪʠ ʪʘ ʟʨʦʙʠʪʠ 

ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʙʽʣʴʰ ʛʥʫʯʢʠʤ, ʮʽʢʘʚʠʤ ʽ ʜʦʩʪʫʧʥʠʤ [2]. 

ɺ ʫʤʦʚʘʭ ʰʚʠʜʢʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ ʚ ʩʬʝʨʽ ʦʩʚʽʪʠ, 

ʽʥʪʝʨʘʢʪʠʚʥʽ ʚʝʙʟʘʩʪʦʩʫʥʢʠ ʩʪʘʶʪʴ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʌʨʝʡʤʚʦʨʢ React ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ 

ʧʦʧʫʣʷʨʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʨʦʟʨʦʙʢʠ ʪʘʢʠʭ ʟʘʩʪʦʩʫʥʢʽʚ ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʟʜʘʪʥʦʩʪʽ 

ʩʪʚʦʨʶʚʘʪʠ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ, ʜʠʥʘʤʽʯʥʽ ʪʘ ʟʨʫʯʥʽ ʽʥʪʝʨʬʝʡʩʠ. ɯʥʪʝʨʘʢʪʠʚʥʽʩʪʴ ʫ 

ʥʘʚʯʘʥʥʽ, ʱʦ ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʪʘʢʠʤʠ ʟʘʩʪʦʩʫʥʢʘʤʠ, ʩʪʠʤʫʣʶʻ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʫʯʥʽʚ, 

ʜʦʧʦʤʘʛʘʻ ʫ ʢʨʘʱʦʤʫ ʟʘʩʚʦʻʥʥʽ ʤʘʪʝʨʽʘʣʫ ʪʘ ʧʽʜʚʠʱʫʻ ʤʦʪʠʚʘʮʽʶ ʜʦ ʥʘʚʯʘʥʥʷ [1]. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʽʥʪʝʨʘʢʪʠʚʥʽ 

ʚʝʙʟʘʩʪʦʩʫʥʢʠ ʥʘ ʙʘʟʽ React ʜʦʟʚʦʣʷʶʪʴ ʝʬʝʢʪʠʚʥʦ ʚʪʽʣʶʚʘʪʠ ʩʫʯʘʩʥʽ ʧʝʜʘʛʦʛʽʯʥʽ 

ʧʽʜʭʦʜʠ, ʪʘʢʽ ʷʢ ʧʝʨʩʦʥʘʣʽʟʘʮʽʷ ʥʘʚʯʘʥʥʷ, ʛʝʡʤʽʬʽʢʘʮʽʷ ʪʘ ʤʫʣʴʪʠʤʝʜʽʡʥʝ ʥʘʚʯʘʥʥʷ, 

ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʩʫʯʘʩʥʦʾ ʦʩʚʽʪʠ. ʂʨʽʤ ʪʦʛʦ, ʟʚʘʞʘʶʯʠ ʥʘ ʧʦʩʪʽʡʥʝ 

ʟʨʦʩʪʘʥʥʷ ʧʦʧʠʪʫ ʥʘ ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ, ʮʝ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʧʦʤʘʛʘʻ ʦʮʽʥʠʪʠ 

ʤʦʞʣʠʚʦʩʪʽ React ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʜʦʩʪʫʧʥʠʭ ʽ ʤʘʩʰʪʘʙʦʚʘʥʠʭ ʦʩʚʽʪʥʽʭ ʨʽʰʝʥʴ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ React ʫ ʨʦʟʨʦʙʮʽ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʚʝʙʟʘʩʪʦʩʫʥʢʽʚ ʜʣʷ ʦʩʚʽʪʠ 

ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʜʠʥʘʤʽʯʥʽ ʽʥʪʝʨʬʝʡʩʠ, ʷʢʽ ʣʝʛʢʦ ʘʜʘʧʪʫʶʪʴʩʷ ʜʦ ʧʦʪʨʝʙ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʟʤʽʥʶʶʪʴʩʷ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʂʣʶʯʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʬʨʝʡʤʚʦʨʢʫ, 

ʪʘʢʽ ʷʢ ʢʦʤʧʦʥʝʥʪʥʠʡ ʧʽʜʭʽʜ ʪʘ Virtual DOM, ʩʧʨʠʷʶʪʴ ʟʤʝʥʰʝʥʥʶ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʥʘ ʩʝʨʚʝʨʠ ʽ ʧʽʜʚʠʱʫʶʪʴ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʟʘʩʪʦʩʫʥʢʽʚ. ʎʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʧʣʘʪʬʦʨʤ ʟ ʽʥʪʝʨʘʢʪʠʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʪʝʩʪʠ, 

ʪʨʝʥʘʞʝʨʠ ʪʘ ʚʽʜʝʦʫʨʦʢʠ. 

ʇʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ React ʫ ʥʘʚʯʘʣʴʥʠʭ ʟʘʩʪʦʩʫʥʢʘʭ: 

ʄʦʜʫʣʴʥʽʩʪʴ: ʟʨʫʯʥʦ ʩʪʚʦʨʶʚʘʪʠ ʪʘ ʧʦʚʪʦʨʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʤʧʦʥʝʥʪʠ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʠʩʢʦʨʠʪʠ ʧʨʦʮʝʩ ʨʦʟʨʦʙʢʠ ʪʘ ʩʧʨʦʩʪʠʪʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʨʦʛʨʘʤ. 

ɻʥʫʯʢʽʩʪʴ: React ʤʦʞʝ ʽʥʪʝʛʨʫʚʘʪʠʩʷ ʟ ʽʥʰʠʤʠ ʙʽʙʣʽʦʪʝʢʘʤʠ (ʥʘʧʨʠʢʣʘʜ, 

Redux ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʩʪʘʥʦʤ ʘʙʦ Chart.js ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʛʨʘʬʽʢʽʚ). 

ʇʝʨʩʦʥʘʣʽʟʘʮʽʷ: ʤʦʞʣʠʚʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ ʟ ʰʪʫʯʥʠʤ ʽʥʪʝʣʝʢʪʦʤ ʜʣʷ ʘʜʘʧʪʘʮʽʾ 

ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ ʜʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʦʪʨʝʙ ʫʯʥʽʚ. 

ɻʝʡʤʽʬʽʢʘʮʽʷ: ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ React ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ ʝʣʝʤʝʥʪʠ 

ʛʝʡʤʽʬʽʢʘʮʽʾ, ʱʦ ʧʽʜʚʠʱʫʶʪʴ ʤʦʪʠʚʘʮʽʶ ʫʯʥʽʚ ʯʝʨʝʟ ʽʥʪʝʨʘʢʪʠʚʥʽ ʟʘʜʘʯʽ ʪʘ 

ʟʚʦʨʦʪʥʽʡ ʟʚô̫ ʟʦʢ [2]. 

ɯʥʪʝʨʘʢʪʠʚʥʽ ʚʝʙʟʘʩʪʦʩʫʥʢʠ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʪʘʢʽ ʬʫʥʢʮʽʾ: ʥ̔ʪʝʨʘʢʪʠʚʥʽ 

ʪʝʩʪʠ ʪʘ ʦʧʠʪʫʚʘʥʥʷ ʟ ʤʠʪʪʻʚʠʤ ʟʚʦʨʦʪʥʠʤ ʟʚô̫ ʟʢʦʤ; ʤʫʣʴʪʠʤʝʜʽʡʥʽ ʨʝʩʫʨʩʠ, 

ʚʢʣʶʯʘʶʯʠ ʚʽʜʝʦ ʪʘ ʘʥʽʤʘʮʽʾ; ʜʘʰʙʦʨʜʠ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʛʨʝʩʫ ʚ 

ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ; ʚʽʟʫʘʣʽʟʘʮʽʷ ʜʘʥʠʭ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʽ ʛʨʘʬʽʢʠ. 

React ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʘʜʘʧʪʠʚʥʽ ʜʠʟʘʡʥʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʪʫʧʥʽʩʪʴ 

ʧʣʘʪʬʦʨʤʠ ʥʘ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʷʭ, ʪʘʢʠʭ ʷʢ ʇʂ ʪʘ ʤʦʙʽʣʴʥʽ ʪʝʣʝʬʦʥʠ. ʎʝ ʪʘʢʦʞ 

ʚʘʞʣʠʚʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʽʚʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʦʩʚʽʪʠ, ʟʦʢʨʝʤʘ ʚ ʫʤʦʚʘʭ 
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ʛʣʦʙʘʣʴʥʠʭ ʟʤʽʥ ʫ ʥʘʚʯʘʣʴʥʠʭ ʧʨʘʢʪʠʢʘʭ, ʩʧʨʠʯʠʥʝʥʠʭ ʧʘʥʜʝʤʽʻʶ ʯʠ ʽʥʰʠʤʠ 

ʟʦʚʥʽʰʥʽʤʠ ʬʘʢʪʦʨʘʤʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʥʘ ʙʘʟʽ React ʫ ʥʘʚʯʘʣʴʥʠʭ ʧʣʘʪʬʦʨʤʘʭ, 

ʪʘʢʠʭ ʷʢ Duolingo ʘʙʦ Khan Academy, ʜʝʤʦʥʩʪʨʫʻ ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʧʽʜʚʠʱʝʥʥʽ 

ʟʘʣʫʯʝʥʦʩʪʽ ʫʯʥʽʚ ʽ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ. 

ɿʦʢʨʝʤʘ, React ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʝʙʟʘʩʪʦʩʫʥʢʠ, ʱʦ ʟʜʘʪʥʽ 

ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʨʽʟʥʠʭ ʦʩʚʽʪʥʽʭ ʚʠʤʦʛ ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʟʚʦʨʦʪʥʠʡ 

ʟʚô̫ ʟʦʢ ʜʣʷ ʩʪʫʜʝʥʪʽʚ. 

ɯʥʪʝʨʘʢʪʠʚʥʽ ʚʝʙʟʘʩʪʦʩʫʥʢʠ, ʩʪʚʦʨʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ React, ʤʘʶʪʴ ʟʥʘʯʥʠʡ 

ʧʦʪʝʥʮʽʘʣ ʫ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʦʾ ʦʩʚʽʪʠ. ɺʦʥʠ ʤʦʞʫʪʴ ʩʫʪʪʻʚʦ ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ, ʛʥʫʯʢʽʩʪʴ ʪʘ ʧʝʨʩʦʥʘʣʽʟʘʮʽʶ, 

ʱʦ ʻ ʚʘʞʣʠʚʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʝʬʝʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʬʨʝʡʤʚʦʨʢʫ 

React ʜʣʷ ʨʦʟʨʦʙʢʠ ʦʩʚʽʪʥʽʭ ʧʣʘʪʬʦʨʤ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʘʜʘʧʪʠʚʥʽ, 

ʤʘʩʰʪʘʙʦʚʘʥʽ ʨʽʰʝʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʯʘʩʫ ʪʘ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʜʦʩʪʫʧʥʽʩʪʴ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʨʽʟʥʠʭ ʛʨʫʧ ʫʯʥʽʚ. 

ɿʘʚʜʷʢʠ ʩʚʦʾʤ ʧʝʨʝʚʘʛʘʤ ʫ ʩʪʚʦʨʝʥʥʽ ʜʠʥʘʤʽʯʥʠʭ ʽʥʪʝʨʬʝʡʩʽʚ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʟ 

ʽʥʰʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ, React ʤʦʞʝ ʩʪʘʪʠ ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟʨʦʙʢʠ ʽʥʪʝʨʘʢʪʠʚʥʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʚʝʙʟʘʩʪʦʩʫʥʢʽʚ, ʱʦ ʟʥʘʯʥʦ ʧʦʣʝʛʰʠʪʴ ʜʦʩʪʫʧ ʜʦ ʦʩʚʽʪʠ ʽ ʟʨʦʙʠʪʴ 

ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʙʽʣʴʰ ʮʽʢʘʚʠʤ ʽ ʝʬʝʢʪʠʚʥʠʤ. 

ʋ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʤʝʪʦʜʠ ʽʥʪʝʛʨʘʮʽʾ ʽʥʪʝʨʘʢʪʠʚʥʠʭ 

ʚʝʙʟʘʩʪʦʩʫʥʢʽʚ ʥʘ ʦʩʥʦʚʽ ʬʨʝʡʤʚʦʨʢʫ React ʫ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ. ɺʨʘʭʦʚʘʥʦ ʘʩʧʝʢʪʠ 

ʨʦʟʨʦʙʢʠ, ʚʧʨʦʚʘʜʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʦʮʽʥʢʘ ʚʧʣʠʚʫ ʪʘʢʠʭ ʟʘʩʪʦʩʫʥʢʽʚ ʥʘ ʷʢʽʩʪʴ 

ʥʘʚʯʘʥʥʷ ʪʘ ʟʘʣʫʯʝʥʽʩʪʴ ʫʯʥʽʚ. 
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In todayôs interconnected world, international cooperation has become a 

cornerstone for achieving success in multimedia projects, particularly those aimed at 

developing mobile applications. The collaboration between nations, organizations, and 

talented individuals has yielded remarkable results, showcasing the value of shared 

resources, expertise, and cultural perspectives. 

One of the most important results of such cooperation between Volodymyr 

Hnatiuk Ternopil National Pedagogical University and the Anhalt University of Applied 

Sciences(Kºthen, Germany) is the ability to pool diverse skill sets and technological 

advancements. Partners from different countries bring unique approaches to problem-

solving and innovation, creating mobile applications that cater to a global audience. By 

leveraging international resources, teams have successfully developed applications with 

cutting-edge features, exceptional user interfaces, and enhanced functionality. 

Another noteworthy result is the cultural enrichment embedded within these 

projects. International teams integrate cultural nuances and preferences into the design 

and usability of mobile applications, ensuring that the end product resonates with users 

across various regions. This approach has proven effective in increasing the popularity 

and accessibility of mobile applications worldwide. Figure 1 shows the stages of 

cooperation between TNPU and the Anhalt University on multimedia projects. 

 

Fig. 1. Stages of cooperation between TNPU and Anhalt University on multimedia projects 
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The jointly developed multimedia e-travel application has become an important 

tool for establishing cooperation between our universities and an assistant for modern 

travelers. It has simplified complex tasks such as booking accommodation, mapping 

routes and exploring cultural attractions. Such developments can facilitate accessibility 

and share resources, making travel planning seamless and efficient. By leveraging 

technologies such as augmented reality, geolocation services, and artificial intelligence, 

eTravel apps meet the diverse needs of users and improve the overall travel experience. 

The main functions of a created joint multimedia e-travel application. 

Interactive maps and navigation: real-time GPS tracking that helps users navigate 

to their destination and find nearby attractions. 

Personalized routes: AI-powered route planners that suggest attractions, 

restaurants, and activities based on user preferences. 

Integration with booking systems: direct booking functions for hotels, airline 

tickets, and local tours. 

Augmented Reality (AR): interactive augmented reality tools to create an 

immersive experience, such as virtual exploration of cultural attractions. 

Language translation: built-in translation tools for better communication with 

locals. 

Push Notifications:rReal-time notifications about bookings, weather, or special 

offers. 

Figure 2 shows an example of a functional diagram of the implemented mobile 

multimedia application. 

 

Fig. 2. Functional diagram of the implemented mobile multimedia application 

The development of a multimedia mobile eTravel application is a vital step 

towards further cooperation. By meeting user needs with innovative technology and 

overcoming security and accessibility challenges, eTravel apps can redefine how people 

explore the world. They provide convenience, personalization and engagement, 

ultimately bridging the gaps between travelers and destinations. 

Moreover, international cooperation has facilitated faster project completion and 

scalability. Teams can share workloads, optimize processes, and reduce development 

timelines, enabling quicker responses to market demands. Additionally, such 

collaborations open doors to wider distribution networks, ensuring mobile applications 

reach a broader audience. 
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However, challenges remain. Language barriers, time zone differences, and 

varying legal frameworks require careful management to ensure seamless cooperation. 

Successful projects often involve comprehensive planning, communication strategies, 

and mutual respect for cultural and operational differences. 

In conclusion, the results of international cooperation in multimedia projects for 

mobile application creation are profound. The blending of skills, cultures, and 

technologies fosters innovation and global accessibility while overcoming challenges 

through effective collaboration. As the world continues to embrace digital 

transformation, such partnerships will undoubtedly play a vital role in shaping the future 

of mobile applications and multimedia projects. 
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The thought of tailoring education to each learnerôs needs has always intrigued 
us, but recent advancements in AI have taken that concept to new heights. Between 
2019 and 2025, researchers working in Canada, the USA, Japan, and Ukraine have tried 
different versions of AI-powered personalization. Their findings suggest that new paths 
are opening up, but I also sense caution in how they address ethics and equitable access. 

Canadaôs initiatives stand out for linking AI with multicultural education. Henry 
Johnston, in his research, proposes that AI can promote what he calls çdynamic 
multiculturalism,è ensuring that cultural and linguistic nuances donôt get overlooked in 
standardized curricula [4, p. 34ï38]. One of the more interesting parts of Johnstonôs 
vision is the plan for AI systems to analyze cultural context before adjusting educational 
content. He also imagines virtual agents simulating cross-cultural encounters, which 
might engage students whoôve rarely seen their perspectives validated in the classroom. 
While Iôm personally intrigued by the emphasis on equity, Johnston warns that humans 
must stay in the loop ï no AI system can capture Canadaôs diverse identities without 
careful oversight [4, p. 34ï38]. At this point, large-scale initiatives seem limited, but 
smaller trials in multicultural schools offer a glimpse into how such personalization 
could reshape learning experiences. 

Over in the United States, personalization often reflects a more system-wide 
focus on scale and data analytics. Aditi Bhutoriaôs review compares AI-based methods 
across the US, India, and China, emphasizing how American solutions merge teacher 
input with machine-driven analytics [1, p. 2ï3]. The research discusses çHuman-In-
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The-Loopè setups: teachers analyze AI-generated insights about student progress and 
then modify lesson content accordingly. Tools like Carnegie Learningôs Mathia 
demonstrate how AI can track student performance in real time. I personally appreciate 
the attempt to lighten teachersô workloads, but the review also raises eyebrows about 
issues like digital equity. Not every school has top-notch internet, and not every district 
can afford the same AI platforms. These complications underscore a tension between 
big ambitions and local funding constraints. 

Japanôs approach resonates with me, given the countryôs longstanding tradition of 
rigorous education paired with test-focused methods. A Juuso Eronen and Saeun Leeôs 
paper details a system that uses large language models (LLMs) to improve English-
language practice, framing it around personalized tasks [3, p. 19ï20, 23ï24]. This pilot 
includes pre-prompts that adapt content to each studentôs interests ï whether thatôs 
anime or sports ï and even sets up playful conversations with AI robots. Iôm intrigued 
by their link to Bloomôs Taxonomy: rather than just drilling grammar, they weave in 
advanced cognitive tasks, hopefully breaking away from rote learning patterns. 
Admittedly, though, the digital divide remains a stumbling block, and teachers have to 
calibrate these AI-driven dialogues to avoid potential biases in automated scoring. 

Ukraineôs çNew Schoolè reform, set for 2025, reveals a bold ambition to 
modernize education through AI [5, p. 101ï107]. Automation of assessments is a major 
focus, allowing educators to spot learning gaps on the fly. The plan also foregrounds 
personalized pacing; some regions of Ukraine have students who missed entire 
semesters due to war-related disruptions, so flexible AI modules seem downright 
essential. I admire the initiativeôs goals of bridging rural-urban divides, yet the authors 
Iryna Nikitina and Tetyana Ishchenko note that many schools lack up-to-date tech 
infrastructure [5, p. 101ï107]. Training teachers to navigate AI platforms is another 
hurdle ï thereôs an urgency to build those professional skills so the technology 
genuinely benefits learners. 

Fresh case studies paint a more vibrant picture of AI-driven personalization in the 
UK. The Harris Federation, for example, introduced ChatGPT and Microsoft Live to 
adapt classroom materials on the fly, saving teachers countless hours once spent 
manually revising content for diverse linguistic backgrounds. Oak National Academy 
followed suit by developing AI-supported lesson planning and quiz creation tools, 
reportedly freeing educators from five hours of administrative tasks every week. 
Meanwhile, Canterbury High School tested an AI feedback system for student 
assignments, ensuring that learners received personalized comments in near-real 
time [2]. These experiences highlight the UKôs eagerness to use AI not just for novelty 
but as a practical boost to everyday teaching. Yet thereôs no illusion here that AI alone 
solves all challenges. Rather, these initiatives underscore the importance of continued 
collaboration between government and educators to refine ethical guidelines, secure 
funding, and build teacher confidence in AIôs classroom potential. 

Global challenges and ethical imperatives in AI education. 
Regardless of region, certain challenges echo throughout these studies. Data 

privacy and algorithmic bias top the list, especially when AI applications collect 
detailed student information. Itôs easy to overlook special needs students if the systemôs 
algorithms arenôt designed with accessibility in mind. Additionally, many authors 
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highlight that teachers arenôt optional in these AI-rich classrooms. I see this as more 
than just a safety net: educators bring that vital human empathy and ethical judgment. 

Infrastructure also matters. Not every nation has stable, high-speed internet 
coverage, and not every school can purchase cutting-edge devices. Japanôs generative 
AI experiments might feel worlds apart from the logistical hurdles of Ukraineôs post-
conflict regions, yet both aim to ensure that technology fosters, rather than fragments, 
learning opportunities. 

From my vantage point, AI feels like a thrilling spark in educational reform, but 
itôs also a fragile one. If local governments, private companies, and educators fail to 
collaborate on ethical standards and robust teacher training, we risk perpetuating 
inequities. On the other hand, if AI is shaped with empathy and inclusivity in mind, the 
potential is enormous. Public-private partnerships could fund widespread digital 
upgrades. Teacher workshops might deepen understanding of AIôs intricacies, so nobody 
treats it as a black box. Above all, we need a commitment to çstudent-centeredè design. 
To me, that means making sure technology bends toward the diverse realities of 
learners, not the other way around. 
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The information technology sector is one of the fastest-growing and most 

dynamic fields in the modern world. However, the rapid evolution of digital tools, 

programming paradigms, and user expectations creates significant challenges for higher 

education. Traditional educational models often fall short in preparing students for this 

ever-changing landscape. In this context, the STEAM (Science, Technology, 

Engineering, Arts, Mathematics) approach emerges as an effective strategy to equip IT 
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students with the necessary skills to innovate, collaborate, and solve real-world 

problems. 

The key problem lies in aligning IT education with contemporary labor market 

demands. Employers are increasingly looking for candidates who not only have strong 

technical skills but also demonstrate creativity, critical thinking, adaptability, and the 

ability to work in interdisciplinary teams. The STEAM approach addresses these needs 

by fostering holistic development and promoting applied learning through project-based 

and problem-oriented instruction. 

The STEAM approach promotes a synergistic combination of technical and 

creative disciplines, enabling students to acquire a wide range of competencies essential 

for success in the IT industry. 

Key Competencies Developed Through STEAM: 

Critical Thinking and Problem Solving: Students learn to analyze complex 

systems, identify patterns, and generate effective solutions. 

Creativity and Innovation: The integration of arts encourages outside-the-box 

thinking, which is crucial in software design, UI/UX, and product development. 

Teamwork and Communication: Project-based learning strengthens collaboration 

and communication ï skills essential for multidisciplinary teams. 

Digital and Technological Literacy: Exposure to cutting-edge technologies 

ensures students are prepared for real-world tasks. 

Entrepreneurial Thinking: Many STEAM-based projects mimic startup 

environments, fostering initiative and business acumen. 

Application in IT Education: 

Interdisciplinary Project-Based Learning 

Mobile App Development: From ideation and needs analysis to interface design, 

coding, and testing. 

Web Development: Combining front-end and back-end programming with UX/UI 

design and content creation. 

Game Development: A comprehensive task involving programming, visual 

design, storytelling, and mathematics. 

Machine Learning Tasks: Implementing algorithms using Python, R, and other 

tools to solve classification or prediction problems. 

Design Thinking and Prototyping 

3D Modeling and Printing: Designing objects using tools like Tinkercad or 

Blender and fabricating them with 3D printers. 

Wireframing and Mockups: Creating visual prototypes of applications to test 

usability and design logic. 

Rapid Prototyping Techniques: Quickly building working versions of digital or 

physical products for iterative testing. 

Data Science and Analytics 

Big Data: Analyzing large datasets to extract insights using statistical tools and 

programming languages such as Python or SQL. 

Data Visualization: Employing libraries like Matplotlib or Tableau to 

communicate findings effectively. 
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Predictive Modeling: Using historical data and algorithms to forecast future 

trends or behaviors. 

Internet of Things (IoT). 

Smart Environments: Designing automated systems for home, health, or industry 

applications using microcontrollers (Arduino, Raspberry Pi). 

Wearable Technologies: Developing fitness or health-monitoring devices and 

their corresponding software interfaces. 

Industrial IoT: Monitoring and optimizing production lines through sensor 

networks and cloud integration. 

Artificial Intelligence and Smart Systems. 

Chatbots: Building AI-powered virtual assistants using NLP libraries. 

Computer Vision: Applying OpenCV or TensorFlow for facial recognition, object 

detection, or autonomous navigation. 

Recommendation Engines: Developing personalized content delivery systems for 

e-commerce or education platforms. 

Educational Benefits of STEAM in IT. 

Enhanced Student Motivation: The practical orientation and creative freedom of 

STEAM projects result in higher student engagement. 

Increased Relevance: Students see clear connections between academic content 

and industry needs. 

Holistic Learning Experience: Students learn to connect disparate domains, which 

promotes deeper understanding and interdisciplinary thinking. 

Startup and Innovation Ecosystems: Students acquire tools and mindsets suitable 

for entrepreneurship, including prototyping, pitching, and iterative design. 

Case Examples. 

In our institution, STEAM elements have been successfully implemented in 

course modules such as çIT Project Designè, çDigital Prototypingè, and çAI in 

Practiceè. For example, student teams developed smart traffic monitoring systems using 

IoT sensors and real-time data analysis, which won recognition in local tech 

competitions. Another group built a multilingual chatbot designed to support 

international student integration. 

The STEAM approach serves as a transformative strategy in IT education. It 

enables students not only to master technical disciplines but also to think creatively, 

work collaboratively, and respond flexibly to new challenges. While implementing 

STEAM can present difficulties ï such as curriculum revision, lack of resources, or 

limited staff training ï the long-term benefits justify the effort. 

To fully realize the potential of STEAM, educational institutions must invest in 

interdisciplinary programs, teacher development, and modern infrastructure. The 

ultimate goal is to produce well-rounded IT professionals capable of contributing 

meaningfully to technological innovation and societal progress. 
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ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʜʦʩʚʽʜ. ɺʽʜʩʫʪʥʽʩʪʴ ʘʜʘʧʪʠʚʥʦʾ ʚʝʨʩʪʢʠ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʪʨʘʪʠ 

ʧʦʪʝʥʮʽʡʥʠʭ ʢʣʽʻʥʪʽʚ, ʧʦʛʽʨʰʝʥʥʷ ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʟʥʠʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʝʙ-

ʨʝʩʫʨʩʫ. ʉʘʤʝ ʪʦʤʫ ʚʠʚʯʝʥʥʷ ʘʜʘʧʪʠʚʥʦʾ ʚʝʨʩʪʢʠ ʪʘ ʩʫʯʘʩʥʠʭ ʬʨʝʡʤʚʦʨʢʽʚ, ʷʢʽ ʾʾ 

ʩʧʨʦʱʫʶʪʴ, ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ. 

ɸʜʘʧʪʠʚʥʘ ʚʝʨʩʪʢʘ ʮʝ ʤʝʪʦʜ ʩʪʚʦʨʝʥʥʷ ʚʝʙʩʪʦʨʽʥʦʢ, ʧʨʠ ʷʢʦʤʫ ʜʠʟʘʡʥ ʪʘ 

ʝʣʝʤʝʥʪʠ ʽʥʪʝʨʬʝʡʩʫ ʜʠʥʘʤʽʯʥʦ ʟʤʽʥʶʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʘʨʘʤʝʪʨʽʚ ʧʨʠʩʪʨʦʶ: 

ʨʦʟʤʽʨʫ ʝʢʨʘʥʫ, ʨʦʟʜʽʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ, ʦʨʽʻʥʪʘʮʽʾ ʪʘ ʽʥʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ [1]. 

ɻʦʣʦʚʥʘ ʤʝʪʘ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʟʨʦʙʠʪʠ ʩʘʡʪ ʤʘʢʩʠʤʘʣʴʥʦ ʟʨʫʯʥʠʤ ʜʣʷ ʚʩʽʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʯʠ ʧʝʨʝʛʣʷʜʘʶʪʴ ʚʦʥʠ ʡʦʛʦ ʟ ʤʦʙʽʣʴʥʦʛʦ 

ʪʝʣʝʬʦʥʫ, ʧʣʘʥʰʝʪʘ ʯʠ ʢʦʤʧôʁ ʪʝʨʘ. ʇʨʠʥʮʠʧ ʨʦʙʦʪʠ ʘʜʘʧʪʠʚʥʦʾ ʚʝʨʩʪʢʠ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʧʝʮʽʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʪʘʢʠʭ ʷʢ CSS Media Queries, 

ʛʥʫʯʢʽ ʩʽʪʢʠ (flexible grids) ʪʘ ʘʜʘʧʪʠʚʥʽ ʟʦʙʨʘʞʝʥʥʷ (responsive images). ɿʘʚʜʷʢʠ 

ʮʠʤ ʤʝʪʦʜʘʤ ʩʘʡʪ ʟʜʘʪʥʠʡ ʟʤʽʥʶʚʘʪʠ ʩʚʦʻ ʚʽʜʦʙʨʘʞʝʥʥʷ, ʟʙʝʨʽʛʘʶʯʠ ʧʨʠ ʮʴʦʤʫ 

ʣʦʛʽʢʫ ʨʦʟʤʽʱʝʥʥʷ ʢʦʥʪʝʥʪʫ ʪʘ ʟʨʫʯʥʽʩʪʴ ʥʘʚʽʛʘʮʽʾ [2]. 

ʋ ʚʝʙʜʠʟʘʡʥʽ ʽʩʥʫʻ ʢʽʣʴʢʘ ʧʽʜʭʦʜʽʚ ʜʦ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʬʝʡʩʫ, ʢʦʞʝʥ ʽʟ ʷʢʠʭ 

ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʩʬʝʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɼʦ ʦʩʥʦʚʥʠʭ ʘʣʴʪʝʨʥʘʪʠʚ ʘʜʘʧʪʠʚʥʦʾ 

ʚʝʨʩʪʢʠ ʥʘʣʝʞʘʪʴ ʛʫʤʦʚʘ (ʛʥʫʯʢʘ) ʚʝʨʩʪʢʘ ʪʘ ʤʦʙʽʣʴʥʘ ʚʝʨʩʽʷ ʩʘʡʪʫ. ʂʦʞʝʥ ʽʟ ʮʠʭ 
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ʧʽʜʭʦʜʽʚ ʤʘʻ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ ʦʙʤʝʞʝʥʥʷ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʙʽʨ ʪʝʭʥʦʣʦʛʽʾ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʮʽʣʝʡ ʧʨʦʻʢʪʫ.  

ɺ ʪʘʙʣʠʮʽ 1 ʥʘʚʝʜʝʥʦ ʢʣʶʯʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʢʦʞʥʦʛʦ ʤʝʪʦʜʫ, ʟʦʢʨʝʤʘ ʾʭ 

ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ, ʧʨʠʥʮʠʧʠ ʨʦʙʦʪʠ, ʘ ʪʘʢʦʞ ʧʝʨʝʚʘʛʠ ʪʘ ʦʙʤʝʞʝʥʥʷ, ʷʢʽ 

ʚʘʨʪʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʚʠʙʦʨʽ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʨʦʟʨʦʙʢʠ ʚʝʙʩʘʡʪʫ. 

ʊʘʙʣʠʮʷ 1 

ʂʣʶʯʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʝʪʦʜʽʚ ʚʝʙʧʨʦʻʢʪʫʚʘʥʥʷ [3Έ5] 

ʇʽʜʭʽʜ ʆʧʠʩ ɺʽʜʤʽʥʥʦʩʪʽ ʚʽʜ ʽʥʰʠʭ ʤʝʪʦʜʽʚ 

ɸʜʘʧʪʠʚʥʘ 

ʚʝʨʩʪʢʘ 

(Responsive 

Design) 

ɼʠʟʘʡʥ ʟʤʽʥʶʻʪʴʩʷ 

ʟʘʣʝʞʥʦ ʚʽʜ ʰʠʨʠʥʠ 

ʝʢʨʘʥʫ ʟʘʚʜʷʢʠ ʤʝʜʽʘ-

ʟʘʧʠʪʘʤ 

ɺʠʢʦʨʠʩʪʦʚʫʻ ʻʜʠʥʠʡ HTML-ʢʦʜ ʽ CSS, ʱʦ 

ʧʽʜʣʘʰʪʦʚʫʻ ʤʘʢʝʪ ʧʽʜ ʰʠʨʠʥʫ ʝʢʨʘʥʫ; ʥʝ 

ʧʦʪʨʝʙʫʻ ʦʢʨʝʤʦʾ ʤʦʙʽʣʴʥʦʾ ʚʝʨʩʽʾ; ʟʘʙʝʟʧʝʯʫʻ 

ʢʨʘʱʫ SEO-ʦʧʪʠʤʽʟʘʮʽʶ ʧʦʨʽʚʥʷʥʦ ʟ ʤʦʙʽʣʴʥʦʶ 

ʚʝʨʩʽʻʶ; ʩʢʣʘʜʥʽʰʘ ʫ ʨʦʟʨʦʙʮʽ, ʥʽʞ ʨʝʟʠʥʦʚʘ 

ʚʝʨʩʪʢʘ. 

ʈʝʟʠʥʦʚʘ 

ʚʝʨʩʪʢʘ (Fluid 

Layout) 

ɺʩʽ ʝʣʝʤʝʥʪʠ ʩʘʡʪʫ 

ʤʘʩʰʪʘʙʫʶʪʴʩʷ ʟʘ 

ʚʜ̔ʩʦʪʢʦʚʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ 

ʅʝ ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʝʜʽʘ-ʟʘʧʠʪʠ, ʘ ʟʤʽʥʶʻ ʰʠʨʠʥʫ 

ʝʣʝʤʝʥʪʽʚ ʧʨʦʧʦʨʮʽʡʥʦ ʝʢʨʘʥʫ; ʛʥʫʯʢʽʰʘ, ʥʽʞ 

ʘʜʘʧʪʠʚʥʘ ʚʝʨʩʪʢʘ, ʘʣʝ ʤʦʞʝ ʚʠʛʣʷʜʘʪʠ 

ʥʝʢʦʨʝʢʪʥʦ ʥʘ ʥʘʜʪʦ ʚʝʣʠʢʠʭ ʘʙʦ ʤʘʣʝʥʴʢʠʭ 

ʝʢʨʘʥʘʭ; ʥʝ ʜʦʟʚʦʣʷʻ ʪʦʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʥʘʜ 

ʟʤʽʥʘʤʠ ʨʦʟʤʽʪʢʠ ʜʣʷ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʾʚ. 

ʄʦʙʽʣʴʥʘ 

ʚʝʨʩʽʷ 

(Separate 

Mobile Site) 

ʆʢʨʝʤʠʡ ʩʘʡʪ ʜʣʷ 

ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʟ 

ʚʣʘʩʥʠʤ ʜʦʤʝʥʦʤ 

(ʥʘʧʨʠʢʣʘʜ, 

m.example.com) 

ɺʠʤʘʛʘʻ ʩʪʚʦʨʝʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʠ ʦʢʨʝʤʦʾ ʚʝʨʩʽʾ 

ʩʘʡʪʫ ʜʣʷ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ; ʤʘʻ ʢʨʘʱʫ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʥʘ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʷʭ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʘʜʘʧʪʠʚʥʦʶ ʚʝʨʩʪʢʦʶ; ʧʦʪʨʝʙʫʻ 

ʦʢʨʝʤʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʢʦʥʪʝʥʪʦʤ ʽ ʤʦʞʝ ʤʘʪʠ 

ʧʨʦʙʣʝʤʠ ʟ ʜʫʙʣʶʚʘʥʥʷʤ ʩʪʦʨʽʥʦʢ ʜʣʷ SEO. 

ɸʜʘʧʪʠʚʥʘ ʚʝʨʩʪʢʘ (Responsive Design). ɼʠʟʘʡʥ ʟʤʽʥʶʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ 

ʰʠʨʠʥʠ ʝʢʨʘʥʫ ʟʘʚʜʷʢʠ ʤʝʜʽʘ-ʟʘʧʠʪʘʤ ʚʠʢʦʨʠʩʪʦʚʫʻ ʻʜʠʥʠʡ HTML-ʢʦʜ ʽ CSS, ʱʦ 

ʧʽʜʣʘʰʪʦʚʫʻ ʤʘʢʝʪ ʧʽʜ ʰʠʨʠʥʫ ʝʢʨʘʥʫ; ʥʝ ʧʦʪʨʝʙʫʻ ʦʢʨʝʤʦʾ ʤʦʙʽʣʴʥʦʾ ʚʝʨʩʽʾ; 

ʟʘʙʝʟʧʝʯʫʻ ʢʨʘʱʫ SEO-ʦʧʪʠʤʽʟʘʮʽʶ ʧʦʨʽʚʥʷʥʦ ʟ ʤʦʙʽʣʴʥʦʶ ʚʝʨʩʽʻʶ; ʩʢʣʘʜʥʽʰʘ ʫ 

ʨʦʟʨʦʙʮʽ, ʥʽʞ ʨʝʟʠʥʦʚʘ ʚʝʨʩʪʢʘ. 

ɻʫʤʦʚʘ ʚʝʨʩʪʢʘ (Fluid Layout). ɺʩʽ ʝʣʝʤʝʥʪʠ ʩʘʡʪʫ ʤʘʩʰʪʘʙʫʶʪʴʩʷ ʟʘ 

ʚʽʜʩʦʪʢʦʚʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʝʝ ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʝʜʽʘ-ʟʘʧʠʪʠ, ʘ ʟʤʽʥʶʻ ʰʠʨʠʥʫ 

ʝʣʝʤʝʥʪʽʚ ʧʨʦʧʦʨʮʽʡʥʦ ʝʢʨʘʥʫ; ʛʥʫʯʢʽʰʘ, ʥʽʞ ʘʜʘʧʪʠʚʥʘ ʚʝʨʩʪʢʘ, ʘʣʝ ʤʦʞʝ 

ʚʠʛʣʷʜʘʪʠ ʥʝʢʦʨʝʢʪʥʦ ʥʘ ʥʘʜʪʦ ʚʝʣʠʢʠʭ ʘʙʦ ʤʘʣʝʥʴʢʠʭ ʝʢʨʘʥʘʭ; ʥʝ ʜʦʟʚʦʣʷʻ 

ʪʦʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʥʘʜ ʟʤʽʥʘʤʠ ʨʦʟʤʽʪʢʠ ʜʣʷ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʾʚ. 

ʄʦʙʽʣʴʥʘ ʚʝʨʩʽʷ (Separate Mobile Site). ʆʢʨʝʤʠʡ ʩʘʡʪ ʜʣʷ ʤʦʙʽʣʴʥʠʭ 

ʧʨʠʩʪʨʦʾʚ ʟ ʚʣʘʩʥʠʤ ʜʦʤʝʥʦʤ (ʥʘʧʨʠʢʣʘʜ, m.example.com) ʚʠʤʘʛʘʻ ʩʪʚʦʨʝʥʥʷ ʪʘ 

ʧʽʜʪʨʠʤʢʠ ʦʢʨʝʤʦʾ ʚʝʨʩʽʾ ʩʘʡʪʫ ʜʣʷ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ; ʤʘʻ ʢʨʘʱʫ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʥʘ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʷʭ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʘʜʘʧʪʠʚʥʦʶ ʚʝʨʩʪʢʦʶ; 

ʧʦʪʨʝʙʫʻ ʦʢʨʝʤʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʢʦʥʪʝʥʪʦʤ ʽ ʤʦʞʝ ʤʘʪʠ ʧʨʦʙʣʝʤʠ ʟ ʜʫʙʣʶʚʘʥʥʷʤ 

ʩʪʦʨʽʥʦʢ ʜʣʷ SEO. 

ʂʦʞʝʥ ʽʟ ʧʽʜʭʦʜʽʚ ʜʦ ʚʝʨʩʪʢʠ ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʩʬʝʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ɸʜʘʧʪʠʚʥʘ ʚʝʨʩʪʢʘ ʻ ʥʘʡʙʽʣʴʰ ʫʥʽʚʝʨʩʘʣʴʥʠʤ ʽ ʩʫʯʘʩʥʠʤ ʤʝʪʦʜʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʩʪʚʦʨʶʚʘʪʠ ʩʘʡʪʠ, ʷʢʽ ʦʜʥʘʢʦʚʦ ʜʦʙʨʝ ʧʨʘʮʶʶʪʴ ʥʘ ʙʫʜʴ-ʷʢʠʭ ʧʨʠʩʪʨʦʷʭ, ʥʝ 

ʧʦʪʨʝʙʫʶʯʠ ʦʢʨʝʤʦʾ ʤʦʙʽʣʴʥʦʾ ʚʝʨʩʽʾ. ʈʝʟʠʥʦʚʘ ʚʝʨʩʪʢʘ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʩʪʽʰʫ 
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ʨʝʘʣʽʟʘʮʽʶ, ʘʣʝ ʥʝ ʜʦʟʚʦʣʷʻ ʪʦʯʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʠʛʣʷʜ ʩʘʡʪʫ ʥʘ ʨʽʟʥʠʭ ʝʢʨʘʥʘʭ. 

ʄʦʙʽʣʴʥʘ ʚʝʨʩʽʷ ʩʘʡʪʫ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʦʶ ʜʣʷ ʚʠʩʦʢʦʥʘʚʘʥʪʘʞʝʥʠʭ ʧʨʦʻʢʪʽʚ, ʘʣʝ 

ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʧʽʜʪʨʠʤʢʫ ʪʘ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʧʨʦʙʣʝʤʠ ʟ SEO 

ʯʝʨʝʟ ʜʫʙʣʶʚʘʥʥʷ ʢʦʥʪʝʥʪʫ. ɺʠʙʽʨ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʽʜʭʦʜʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʧʝʮʠʬʽʢʠ 

ʧʨʦʻʢʪʫ, ʨʝʩʫʨʩʽʚ ʨʦʟʨʦʙʥʠʢʘ ʪʘ ʧʦʪʨʝʙ ʢʽʥʮʝʚʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʆʩʥʦʚʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʘʜʘʧʪʠʚʥʠʭ ʚʝʙʜʠʟʘʡʥʽʚ ʻ Media 

Queries, Flexbox ʽ CSS Grid. Media Queries ʜʦʟʚʦʣʷʶʪʴ ʟʤʽʥʶʚʘʪʠ ʩʪʠʣʽ ʟʘʣʝʞʥʦ 

ʚʽʜ ʰʠʨʠʥʠ ʝʢʨʘʥʫ, Flexbox ʟʘʙʝʟʧʝʯʫʻ ʟʨʫʯʥʫ ʨʦʙʦʪʫ ʟ ʨʷʜʢʦʚʠʤʠ ʪʘ ʩʪʦʚʧʮʝʚʠʤʠ 

ʤʘʢʝʪʘʤʠ, ʘ CSS Grid ʥʘʜʘʻ ʧʦʪʫʞʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʢʣʘʜʥʠʭ ʤʘʢʝʪʽʚ 

ʽʟ ʩʽʪʢʦʶ. ʂʦʤʙʽʥʦʚʘʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʤʝʪʦʜʽʚ ʜʘʻ ʟʤʦʛʫ ʩʪʚʦʨʶʚʘʪʠ ʛʥʫʯʢʽ, 

ʟʨʫʯʥʽ ʪʘ ʩʫʯʘʩʥʽ ʚʝʙ-ʩʘʡʪʠ, ʷʢʽ ʢʦʨʝʢʪʥʦ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʥʘ ʙʫʜʴ-ʷʢʠʭ ʧʨʠʩʪʨʦʷʭ. 

ɸʜʘʧʪʠʚʥʘ ʚʝʨʩʪʢʘ ʚʠʤʘʛʘʻ ʥʝ ʣʠʰʝ ʟʥʘʥʴ CSS, ʘ ʡ ʝʬʝʢʪʠʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʜʣʷ ʾʾ ʨʝʘʣʽʟʘʮʽʾ. ʌʨʝʡʤʚʦʨʢʠ ʟʥʘʯʥʦ ʩʧʨʦʱʫʶʪʴ ʧʨʦʮʝʩ ʨʦʟʨʦʙʢʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʛʦʪʦʚʽ ʢʦʤʧʦʥʝʥʪʠ, ʩʽʪʢʠ ʪʘ ʩʪʠʣʽ. ʉʝʨʝʜ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʨʽʰʝʥʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʘʜʘʧʪʠʚʥʠʭ ʩʘʡʪʽʚ ʚʠʜʽʣʷʶʪʴ Bootstrap, Foundation ʪʘ Tailwind CSS. 

Bootstrap ï ʮʝ ʥʘʡʢʨʘʱʠʡ ʚʠʙʽʨ ʜʣʷ ʰʚʠʜʢʦʾ ʨʦʟʨʦʙʢʠ ʟʘʚʜʷʢʠ ʥʘʡʙʽʣʴʰʦʤʫ 

ʥʘʙʦʨʫ ʛʦʪʦʚʠʭ UI-ʢʦʤʧʦʥʝʥʪʽʚ, ʧʨʦʩʪʦʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʰʠʨʦʢʽʡ ʧʽʜʪʨʠʤʮʽ. 

Foundation ʙʽʣʴʰʝ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʤʦʙʽʣʴʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʽʥʪʝʨʬʝʡʩʽʚ ʽ ʟʘʙʝʟʧʝʯʫʻ 

ʛʥʫʯʢʽʩʪʴ ʫ ʢʘʩʪʦʤʽʟʘʮʽʾ, ʧʨʦʪʝ ʤʘʻ ʤʝʥʰʫ ʧʦʧʫʣʷʨʥʽʩʪʴ. Tailwind CSS ʻ 

ʦʧʪʠʤʘʣʴʥʠʤ ʚʠʙʦʨʦʤ ʜʣʷ ʢʘʩʪʦʤʥʠʭ ʨʽʰʝʥʴ, ʜʝ ʧʦʪʨʽʙʝʥ ʧʦʚʥʠʡ ʢʦʥʪʨʦʣʴ ʥʘʜ 

ʩʪʠʣʷʤʠ, ʘʣʝ ʚʠʤʘʛʘʻ ʙʽʣʴʰʝ ʯʘʩʫ ʥʘ ʦʩʚʦʻʥʥʷ ʪʘ ʥʝ ʤʽʩʪʠʪʴ ʛʦʪʦʚʠʭ UI-

ʢʦʤʧʦʥʝʥʪʽʚ. ɺʠʙʽʨ ʬʨʝʡʤʚʦʨʢʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʢʨʝʪʥʠʭ ʧʦʪʨʝʙ ʧʨʦʻʢʪʫ ʪʘ 

ʜʦʩʚʽʜʫ ʨʦʟʨʦʙʥʠʢʘ. 

 
ʈʠʩ. 1. ɺʠʢʦʨʠʩʪʘʥʥʷ Bootstrap, Foundation ʪʘ Tailwind CSS ʫ ʨʽʟʥʠʭ ʧʨʦʻʢʪʘʭ 

ɺʠʙʽʨ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʬʨʝʡʤʚʦʨʢʽʚ ʜʣʷ ʘʜʘʧʪʠʚʥʦʾ ʚʝʨʩʪʢʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ 

ʧʨʦʻʢʪʫ, ʡʦʛʦ ʩʢʣʘʜʥʦʩʪʽ ʪʘ ʚʠʤʦʛ ʜʦ ʢʘʩʪʦʤʽʟʘʮʽʾ. ʋ ʪʘʙʣʠʮʽ 2 ʧʦʜʘʥʦ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ ʚʝʙʧʨʦʻʢʪʽʚ. 

ʊʘʙʣʠʮʷ 2 

ʈʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʠʙʦʨʫ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʬʨʝʡʤʚʦʨʢʽʚ 

ʊʠʧ ʧʨʦʻʢʪʫ 
ʈʝʢʦʤʝʥʜʦʚʘʥʽ 

ʪʝʭʥʦʣʦʛʽʾ 

ʈʝʢʦʤʝʥʜʦʚʘʥʽ 

ʬʨʝʡʤʚʦʨʢʠ 

ʂʦʨʧʦʨʘʪʠʚʥʠʡ ʩʘʡʪ Media Queries, Flexbox Bootstrap, Foundation 

ɯʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʨʪʘʣ Media Queries, Grid Bootstrap, Foundation 

ɯʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥ Flexbox, Grid Bootstrap, Foundation 

ʆʜʥʦʩʪʦʨʽʥʢʦʚʠʡ ʜʦʜʘʪʦʢ (SPA) Flexbox, Tailwind CSS Tailwind CSS 
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ʃʝʥʜʽʥʛ Media Queries, Flexbox Bootstrap 

ʇʘʥʝʣʴ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ Flexbox, Grid Bootstrap, Foundation 

ʉʢʣʘʜʥʠʡ ʚʝʙ-ʜʦʜʘʪʦʢ Grid, Foundation Foundation, Tailwind CSS 

ɼʠʟʘʡʥʝʨʩʴʢʠʡ ʩʘʡʪ / ʂʘʩʪʦʤʥʠʡ 

UI 
Tailwind CSS, Flexbox Tailwind CSS 

ʋ ʭʦʜʽ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʘʜʘʧʪʠʚʥʦʾ ʚʝʨʩʪʢʠ, ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʚʝʙʜʠʟʘʡʥʽ ʪʘ ʚʝʙʧʨʦʛʨʘʤʫʚʘʥʥʽ, ʘ ʪʘʢʦʞ 

ʨʦʟʛʣʷʥʫʪʦ ʧʦʧʫʣʷʨʥʽ ʬʨʝʡʤʚʦʨʢʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʘʜʘʧʪʠʚʥʠʭ ʽʥʪʝʨʬʝʡʩʽʚ. ʅʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʘʜʘʧʪʠʚʥʘ 

ʚʝʨʩʪʢʘ ʻ ʢʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʩʫʯʘʩʥʦʛʦ ʚʝʙʜʠʟʘʡʥʫ, ʦʩʢʽʣʴʢʠ ʟʘʙʝʟʧʝʯʫʻ 

ʢʦʨʝʢʪʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʝʙʩʘʡʪʽʚ ʥʘ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʷʭ ʪʘ ʧʦʢʨʘʱʫʻ 

ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʜʦʩʚʽʜ. ʆʩʥʦʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʘʜʘʧʪʠʚʥʦʾ ʚʝʨʩʪʢʠ Media Queries, 

Flexbox ʪʘ CSS Grid ʤʘʶʪʴ ʩʚʦʾ ʩʬʝʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʥʘʡʢʨʘʱʝ ʧʽʜʭʦʜʷʪʴ ʜʣʷ 

ʨʽʟʥʠʭ ʪʠʧʽʚ ʤʘʢʝʪʽʚ. 

ɹʫʣʦ ʪʘʢʦʞ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʧʦʧʫʣʷʨʥʠʭ ʬʨʝʡʤʚʦʨʢʽʚ, ʪʘʢʠʭ 

ʷʢ Bootstrap, Foundation ʪʘ Tailwind CSS. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ: 

ⱷ Bootstrap ʻ ʥʘʡʢʨʘʱʠʤ ʚʠʙʦʨʦʤ ʜʣʷ ʰʚʠʜʢʦʾ ʨʦʟʨʦʙʢʠ ʚʝʙʧʨʦʻʢʪʽʚ 
ʟʘʚʜʷʢʠ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʛʦʪʦʚʠʭ UI-ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ʰʠʨʦʢʽʡ ʧʽʜʪʨʠʤʮʽ ʚ 

ʩʧʽʣʴʥʦʪʽ; 

ⱷ Foundation ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʩʢʣʘʜʥʠʭ ʚʝʙʧʨʦʻʢʪʽʚ ʪʘ ʨʽʰʝʥʴ, ʦʨʽʻʥʪʦʚʘʥʠʭ 
ʥʘ ʤʦʙʽʣʴʥʽ ʧʨʠʩʪʨʦʾ ʪʘ ʜʦʩʪʫʧʥʽʩʪʴ; 

ⱷ Tailwind CSS ʟʘʙʝʟʧʝʯʫʻ ʤʘʢʩʠʤʘʣʴʥʫ ʢʘʩʪʦʤʽʟʘʮʽʶ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ 
ʦʧʪʠʤʘʣʴʥʠʤ ʚʠʙʦʨʦʤ ʜʣʷ ʜʠʟʘʡʥʝʨʩʴʢʠʭ ʧʨʦʻʢʪʽʚ ʪʘ ʩʫʯʘʩʥʠʭ SPA-ʜʦʜʘʪʢʽʚ. 

ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʠʙʦʨʫ 

ʪʝʭʥʦʣʦʛʽʡ ʽ ʬʨʝʡʤʚʦʨʢʽʚ ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʚʝʙʧʨʦʻʢʪʽʚ. ɹʫʣʦ ʩʪʚʦʨʝʥʦ ʪʘʙʣʠʮʶ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʬʨʝʡʤʚʦʨʢʽʚ ʜʣʷ ʨʽʟʥʠʭ ʟʘʜʘʯ, ʱʦ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ 

ʚʠʟʥʘʯʘʪʠ ʦʧʪʠʤʘʣʴʥʝ ʨʽʰʝʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʩʧʝʮʠʬʽʢʠ ʧʨʦʻʢʪʫ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʨʘʚʠʣʴʥʠʡ ʚʠʙʽʨ 

ʪʝʭʥʦʣʦʛʽʡ ʘʜʘʧʪʠʚʥʦʾ ʚʝʨʩʪʢʠ ʪʘ ʚʽʜʧʦʚʽʜʥʦʛʦ ʬʨʝʡʤʚʦʨʢʫ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ 

ʰʚʠʜʢʽʩʪʴ ʨʦʟʨʦʙʢʠ, ʛʥʫʯʢʽʩʪʴ ʜʠʟʘʡʥʫ ʪʘ ʢʽʥʮʝʚʫ ʷʢʽʩʪʴ ʚʝʙʧʨʦʻʢʪʫ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. GeeksForGeeks. Understanding Fluid Layouts in Web Design. URL: 

https://www.geeksforgeeks.org/understanding-fluid-layouts-in-web-design-how-to-use-it (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 

20.03.2025). 

2. Expans. ɸʜʘʧʪʠʚʥʘ ʚʝʨʩʪʢʘ ʩʘʡʪʫ ʘʙʦ ʤʦʙʽʣʴʥʘ ʚʝʨʩʽʷ? URL: https://expans.ua/blog/adaptyvna-

verstka-saytu-abo-mobilna-versiya (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 20.03.2025). 

3. Ramotion. Responsive vs Adaptive Web Design. URL: https://www.ramotion.com/blog/responsive-

vs-adaptive-web-design (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 20.03.2025). 

4. SendPulse. ɸʜʘʧʪʠʚʥʠʡ ʪʘ ʨʝʩʧʦʥʩʠʚʥʠʡ ʜʠʟʘʡʥ: ʫ ʯʦʤʫ ʨʽʟʥʠʮʷ? URL: 

https://sendpulse.ua/blog/responsive-and-adaptive-design (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 20.03.2025). 

5. W3Schools. CSS Responsive Web Design. URL: https://www.w3schools.com/css/css_rwd_intro.asp 

(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 20.03.2025). 

https://sendpulse.ua/blog/responsive-and-adaptive-design
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ʎʀʌʈʆɺɸ ʄɸʁʉʊɽʈʅʗ ʗʂ ʄʆɼɽʃʔ ʌʆʈʄʋɺɸʅʅʗ ʎʀʌʈʆɺʀʍ 

ʂʆʄʇɽʊɽʅʊʅʆʉʊɽʁ ʄɸʁɹʋʊʅɯʍ ʇɽɼɸɻʆɻɯɺ 

ɹʘʣʠʢ ʅʘʜʽʷ ʈʦʤʘʥʽʚʥʘ 

ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

nadbal@fizmat.tnpu.edu.ua 

ʐʤʠʛʝʨ ɻʘʣʠʥʘ ʇʝʪʨʽʚʥʘ 

ʢʘʥʜʠʜʘʪ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

shmyger@fizmat.tnpu.edu.ua 

ʋ ʩʫʯʘʩʥʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʮʠʬʨʦʚʽʟʘʮʽʷ ʩʪʘʻ ʚʠʟʥʘʯʘʣʴʥʠʤ 

ʯʠʥʥʠʢʦʤ, ʷʢʠʡ ʟʤʽʥʶʻ ʧʽʜʭʦʜʠ ʜʦ ʥʘʚʯʘʥʥʷ ʪʘ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʧʝʜʘʛʦʛʽʚ. 

ɿʨʦʩʪʘʶʯʘ ʽʥʪʝʛʨʘʮʽʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʚʩʽ ʩʬʝʨʠ ʩʫʩʧʽʣʴʩʪʚʘ ʟʫʤʦʚʣʶʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʫ ʤʘʡʙʫʪʥʽʭ ʧʝʜʘʛʦʛʽʚ ʚʠʩʦʢʦʨʦʟʚʠʥʝʥʠʭ ʮʠʬʨʦʚʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʢʫʨʩ çʇʨʘʢʪʠʢʫʤ ʟ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡè, 

ʨʝʘʣʽʟʦʚʘʥʠʡ ʫ ʬʦʨʤʘʪʽ ʮʠʬʨʦʚʦʾ ʤʘʡʩʪʝʨʥʽ, ʚʠʩʪʫʧʘʻ ʷʢ ʽʥʥʦʚʘʮʽʡʥʘ ʤʦʜʝʣʴ [1], 

ʱʦ ʧʦʻʜʥʫʻ ʤʝʪʦʜʠ ʧʨʦʻʢʪʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʮʠʬʨʦʚʦʛʦ ʩʪʦʨʽʪʝʣʽʥʛʫ ʪʘ 

ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʜʠʟʘʡʥʫ. ʂʫʨʩ ʦʨʽʻʥʪʦʚʘʥʦ ʥʘ ʩʪʚʦʨʝʥʥʷ ʢʦʥʮʝʧʮʽʾ ʪʘ ʧʨʦʪʦʪʠʧʫ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʻʢʪʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ 

ʪʝʭʥʦʣʦʛʽʡ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (ʐɯ), ʪʘʢʠʭ ʷʢ ChatGPT, Canva AI, Genially, 

Edpuzzle, ʘ ʪʘʢʦʞ ʨʷʜʫ ʽʥʰʠʭ ʧʣʘʪʬʦʨʤ (Adobe Spark, Prezi, Miro ʪʦʱʦ). 

ɿʘʚʝʨʰʘʣʴʥʠʤ ʝʪʘʧʦʤ ʢʫʨʩʫ ʻ ʥʘʫʢʦʚʠʡ ʩʝʤʽʥʘʨ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʤʘʛʽʩʪʨʘʥʪʘʤ 

ʧʨʝʜʩʪʘʚʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʦʙʛʦʚʦʨʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʝʜʘʛʦʛʽʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʟʫʤʦʚʣʝʥʘ ʩʪʨʽʤʢʠʤ ʨʦʟʚʠʪʢʦʤ ʮʠʬʨʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʾʭ ʚʧʣʠʚʦʤ ʥʘ ʩʫʯʘʩʥʫ ʦʩʚʽʪʫ. ʌʦʨʤʫʚʘʥʥʷ ʮʠʬʨʦʚʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ [3] ʻ ʢʨʠʪʠʯʥʦʶ ʫʤʦʚʦʶ ʫʩʧʽʰʥʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʧʨʘʢʪʠʢʠ ʫ 

XXI  ʩʪʦʣʽʪʪʽ. ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʘʩʧʝʢʪʽʚ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʻ ʨʦʟʚʠʪʦʢ ʢʨʠʪʠʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ, ʷʢʝ ʚʠʩʪʫʧʘʻ ʙʘʟʦʚʦʶ ʩʢʣʘʜʦʚʦʶ ʽʥʬʦʨʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ [2] 

ʩʫʯʘʩʥʠʭ ʫʯʠʪʝʣʽʚ. ʊʝʦʨʝʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʮʽʻʾ ʚʟʘʻʤʦʟʚô̫ ʟʘʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ʜʦʟʚʦʣʷʻ ʛʣʠʙʰʝ ʟʨʦʟʫʤʽʪʠ, ʷʢ ʩʘʤʝ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ʩʧʨʠʷʻ ʝʬʝʢʪʠʚʥʦʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʪʘ ʧʽʜʚʠʱʝʥʥʶ 

ʧʨʦʬʝʩʽʡʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ ʧʝʜʘʛʦʛʽʚ. ʄʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʢʘ 

ʤʦʜʝʣʽ ʮʠʬʨʦʚʦʾ ʤʘʡʩʪʝʨʥʽ ʷʢ ʟʘʩʦʙʫ ʬʦʨʤʫʚʘʥʥʷ ʫ ʤʘʡʙʫʪʥʽʭ ʧʝʜʘʛʦʛʽʚ ʪʘʢʠʭ 

ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʷʢ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, ʪʚʦʨʯʽʩʪʴ, ʮʠʬʨʦʚʘ 

ʢʦʤʫʥʽʢʘʮʽʷ ʪʘ ʟʜʘʪʥʽʩʪʴ ʜʦ ʩʘʤʦʩʪʽʡʥʦʛʦ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʧʦʰʫʢʫ. 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʘʶʪʴ: 

¶ ʨʦʟʨʦʙʢʫ ʤʦʜʝʣʽ ʮʠʬʨʦʚʦʾ ʤʘʡʩʪʝʨʥʽ ʪʘ ʾʾ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʢʫʨʩʽ 

çʇʨʘʢʪʠʢʫʤ ʟ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡè ʜʣʷ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʜʨʫʛʦʛʦ 

(ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ) ʨʽʚʥʷ; 

¶ ʘʥʘʣʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (ʐɯ) ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʛʝʥʝʨʘʮʽʾ ʢʦʥʪʝʥʪʫ ʪʘ ʘʥʘʣʽʟʫ ʦʩʚʽʪʥʽʭ ʜʘʥʠʭ; 



ʉɽʂʎɯʗ: ʆʩʚʽʪʥʽ ʩʪʨʘʪʝʛʽʾ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ɯʊ-ʛʘʣʫʟʽ 

çʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 10 ʢʚʽʪʥʷ 2025, ˉ 15 
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¶ ʘʧʨʦʙʘʮʽʶ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʨʦʮʝʩʽ ʩʪʚʦʨʝʥʥʷ ʦʩʚʽʪʥʽʭ 

ʧʨʦʻʢʪʽʚ ʤʘʛʽʩʪʨʘʥʪʘʤʠ; 

¶ ʦʮʽʥʢʫ ʚʧʣʠʚʫ ʮʠʬʨʦʚʦʾ ʤʘʡʩʪʝʨʥʽ ʥʘ ʨʦʟʚʠʪʦʢ ʧʨʦʬʝʩʽʡʥʠʭ ʪʘ 

ʦʩʦʙʠʩʪʽʩʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʤʘʡʙʫʪʥʽʭ ʧʝʜʘʛʦʛʽʚ; 

¶ ʽʥʪʝʛʨʘʮʽʶ ʝʣʝʤʝʥʪʽʚ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʫʯʘʩʥʠʭ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʝʪʦʜʽʚ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʤʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʻʜʥʘʥʥʽ ʪʨʘʜʠʮʽʡʥʠʭ ʪʘ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʥʘʚʯʘʥʥʷ. ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʢʫʨʩʽ, ʚʘʨʪʦ ʚʠʜʽʣʠʪʠ: 

ʇʨʦʻʢʪʥʝ ʥʘʚʯʘʥʥ.̫ ʄʘʛʽʩʪʨʘʥʪʠ ʧʨʘʮʶʶʪʴ ʫ ʤʘʣʠʭ ʛʨʫʧʘʭ, ʨʦʟʨʦʙʣʷʶʯʠ 

ʢʦʥʮʝʧʮʽʾ ʪʘ ʧʨʦʪʦʪʠʧʠ ʦʩʚʽʪʥʽʭ ʧʨʦʻʢʪʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʽʥʪʝʛʨʫʚʘʪʠ ʪʝʦʨʝʪʠʯʥʽ 

ʟʥʘʥʥʷ ʟ ʧʨʘʢʪʠʯʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʩʪʠʤʫʣʶʻ ʨʦʟʚʠʪʦʢ ʫʤʽʥʴ 

ʧʣʘʥʫʚʘʥʥʷ, ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ. 

ʎʠʬʨʦʚʠʡ ʩʪʦʨʽʪʝʣʽʥʛ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ 

ʽʩʪʦʨʽʡ (ʥʘʧʨʠʢʣʘʜ, ʟʘ ʜʦʧʦʤʦʛʦʶ Prezi ʘʙʦ Adobe Spark) ʩʧʨʠʷʻ ʢʨʝʘʪʠʚʥʦʤʫ 

ʤʠʩʣʝʥʥʶ ʪʘ ʥʘʚʯʘʥʥʶ ʚʽʟʫʘʣʴʥʽʡ ʢʦʤʫʥʽʢʘʮʽʾ, ʱʦ ʻ ʚʘʞʣʠʚʠʤʠ ʘʩʧʝʢʪʘʤʠ 

ʩʫʯʘʩʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɯʥʪʝʨʘʢʪʠʚʥʠʡ ʜʠʟʘʡʥ. ʉʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ ʟ ʝʣʝʤʝʥʪʘʤʠ 

ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ (ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʪʬʦʨʤ ʥʘ ʟʨʘʟʦʢ Genially, Edpuzzle, Miro) 

ʜʦʟʚʦʣʷʻ ʩʪʫʜʝʥʪʘʤ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʪʠ ʟ ʥʦʚʠʤʠ ʬʦʨʤʘʤʠ ʧʦʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ 

ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ. 

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʫ ʢʫʨʩʽ ʧʨʠʜʽʣʝʥʦ ʚʠʢʦʨʠʩʪʘʥʥʶ ʽʥʩʪʨʫʤʝʥʪʽʚ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ, ʱʦ ʻ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʽʥʥʦʚʘʮʽʡʥʠʭ ʘʩʧʝʢʪʽʚ ʜʘʥʦʾ ʤʦʜʝʣʽ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (ʐɯ) ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʪʝʢʩʪʽʚ, 

ʚʽʟʫʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʦʧʪʠʤʽʟʫʚʘʪʠ ʥʘʚʯʘʣʴʥʠʡ 

ʧʨʦʮʝʩ, ʘ ʡ ʩʪʠʤʫʣʶʻ ʨʦʟʚʠʪʦʢ ʫ ʩʪʫʜʝʥʪʽʚ ʥʘʚʠʯʦʢ ʨʦʙʦʪʠ ʟ ʩʫʯʘʩʥʠʤʠ 

ʮʠʬʨʦʚʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ. ʅʘʧʨʠʢʣʘʜ, ʚʠʢʦʨʠʩʪʘʥʥʷ ChatGPT ʩʧʨʠʷʻ ʛʝʥʝʨʘʮʽʾ 

ʽʜʝʡ ʜʣʷ ʧʨʦʻʢʪʽʚ ʪʘ ʩʪʚʦʨʝʥʥʶ ʦʧʠʩʽʚ ʜʦ ʥʠʭ, ʘ ʩʝʨʚʽʩʠ ʥʘ ʢʰʪʘʣʪ Canva AI ʪʘ 

Genially ʜʦʧʦʤʘʛʘʶʪʴ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʪʘ ʩʪʚʦʨʶʚʘʪʠ ʽʥʪʝʨʘʢʪʠʚʥʽ ʧʨʝʟʝʥʪʘʮʽʾ. 

ʆʪʞʝ, ʨʦʟʨʦʙʣʝʥʘ ʤʦʜʝʣʴ ʮʠʬʨʦʚʦʾ ʤʘʡʩʪʝʨʥʽ ʧʽʜʪʚʝʨʜʠʣʘ ʩʚʦʶ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʤʝʞʘʭ ʢʫʨʩʫ çʇʨʘʢʪʠʢʫʤ ʟ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡè ʜʣʷ 

ʤʘʛʽʩʪʨʘʥʪʽʚ, ʧʨʦʪʝ ʧʦʪʨʝʙʫʻ ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʨʦʟʰʠʨʝʥʥʷ 

ʤʦʞʣʠʚʦʩʪʝʡ. ɸʥʘʣʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʟʘʩʚʽʜʯʠʚ 

ʾʭʥʶ ʢʦʨʠʩʥʽʩʪʴ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʛʝʥʝʨʘʮʽʾ ʢʦʥʪʝʥʪʫ ʪʘ ʘʥʘʣʽʟʫ ʦʩʚʽʪʥʽʭ ʜʘʥʠʭ, 

ʧʨʦʪʝ ʚʠʷʚʣʝʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʮʠʬʨʦʚʦʾ ʛʨʘʤʦʪʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ 

ʜʣʷ ʾʭ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ɸʧʨʦʙʘʮʽʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʩʪʚʦʨʝʥʥʽ ʦʩʚʽʪʥʽʭ ʧʨʦʻʢʪʽʚ ʧʦʢʘʟʘʣʘ, 

ʱʦ ʪʘʢʽ ʧʽʜʭʦʜʠ ʩʧʨʠʷʶʪʴ ʘʢʪʠʚʥʦʤʫ ʟʘʣʫʯʝʥʥʶ ʤʘʛʽʩʪʨʘʥʪʽʚ ʫ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ, 

ʧʨʦʪʝ ʧʦʪʨʝʙʫʶʪʴ ʤʝʪʦʜʠʯʥʦʛʦ ʩʫʧʨʦʚʦʜʫ ʪʘ ʘʜʘʧʪʘʮʽʾ ʧʽʜ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʩʪʠʣʽ 

ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ. ʆʮʽʥʢʘ ʚʧʣʠʚʫ ʮʠʬʨʦʚʦʾ ʤʘʡʩʪʝʨʥʽ ʚʠʷʚʠʣʘ ʧʦʟʠʪʠʚʥʫ 

ʜʠʥʘʤʽʢʫ ʨʦʟʚʠʪʢʫ ʧʨʦʬʝʩʽʡʥʠʭ ʪʘ ʦʩʦʙʠʩʪʽʩʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʤʘʡʙʫʪʥʽʭ 

ʧʝʜʘʛʦʛʽʚ, ʦʜʥʘʢ ʟʘʣʠʰʘʻʪʴʩʷ ʚʽʜʢʨʠʪʠʤ ʧʠʪʘʥʥʷ ʜʦʚʛʦʩʪʨʦʢʦʚʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʪʘʢʠʭ ʧʽʜʭʦʜʽʚ ʫ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʚʠʧʫʩʢʥʠʢʽʚ. 
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ɯʥʪʝʛʨʘʮʽʷ ʝʣʝʤʝʥʪʽʚ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʝʪʦʜʽʚ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʦʚʝʣʠ ʩʚʦʶ ʜʦʮʽʣʴʥʽʩʪʴ, ʧʨʦʪʝ ʚʠʷʚʣʝʥʦ 

ʧʦʪʨʝʙʫ ʚ ʧʦʜʘʣʴʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʦʧʪʠʤʘʣʴʥʦʛʦ ʙʘʣʘʥʩʫ ʤʽʞ ʪʝʦʨʝʪʠʯʥʦʶ 

ʧʽʜʛʦʪʦʚʢʦʶ ʪʘ ʧʨʘʢʪʠʯʥʦʶ ʩʢʣʘʜʦʚʦʶ. 

ɿʘʛʘʣʦʤ, ʮʠʬʨʦʚʘ ʤʘʡʩʪʝʨʥʷ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ 

ʤʘʡʙʫʪʥʽʭ ʧʝʜʘʛʦʛʽʚ, ʘʣʝ ʾʾ ʝʬʝʢʪʠʚʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʠʤʘʛʘʻ ʩʠʩʪʝʤʥʦʾ ʧʽʜʪʨʠʤʢʠ, 

ʘʜʘʧʪʘʮʽʾ ʜʦ ʩʧʝʮʠʬʽʢʠ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ. 
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ʐʢʽʣʴʥʽ ʦʣʽʤʧʽʘʜʠ ʟ ʽʥʬʦʨʤʘʪʠʢʠ ʧʨʦʚʦʜʷʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʧʨʦʛʨʘʤ ʟʘʢʣʘʜʽʚ 

ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ. ʆʨʛʢʦʤʽʪʝʪ ʦʣʽʤʧʽʘʜʠ ʚʠʟʥʘʯʘʻ ʧʨʦʬʽʣʽ, ʧʨʝʜʤʝʪʠ 

(ʢʦʤʧʣʝʢʩʠ ʧʨʝʜʤʝʪʽʚ), ʥʘ ʷʢʠʭ ʧʨʦʚʦʜʷʪʴʩʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʟʤʘʛʘʥʥʷ, ʟʘʪʚʝʨʜʞʫʻ 

ʟʘʚʜʘʥʥʷ ʦʣʽʤʧʽʘʜ. ɿʦʢʨʝʤʘ, ʮʝʡ ʩʪʘʥʜʘʨʪ ʧʝʨʝʜʙʘʯʘʻ ʚʠʚʯʝʥʥʷ ʪʝʤ, ʱʦ ʦʩʦʙʣʠʚʦ 

ʚʘʞʣʠʚʽ ʜʣʷ ʦʣʽʤʧʽʘʜʥʦʾ ʦʨʽʻʥʪʘʮʽʾ ʰʢʦʣʷʨʽʚ, ʚʢʣʶʯʘʶʯʠ ʘʣʛʦʨʠʪʤʠ, ʝʣʝʤʝʥʪʠ 

ʢʦʤʙʽʥʘʪʦʨʠʢʠ, ʚʚʝʜʝʥʥʷ ʫ ʧʦʥʷʪʪʷ ʤʦʜʝʣʶʚʘʥʥʷ, ʣʦʛʽʢʫ, ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ʉʬʦʨʤʦʚʘʥʘ ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʤʝʪʦʜʠ ʜʽʾ ʩʪʚʦʨʶʻ ʥʦʚʠʡ ʨʽʚʝʥʴ ʩʪʘʚʣʝʥʥʷ ʫʯʥʷ ʜʦ ʩʝʙʝ 

ʷʢ ʩʫʙô̒ ʢʪʘ ʜʽʷʣʴʥʦʩʪʽ, ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʩʘʤʦʦʮʽʥʢʠ [1]. 

ɺʠʚʯʝʥʥʷ ʽʥʬʦʨʤʘʪʠʢʠ ʫ ʰʢʦʣʽ ʤʘʻ ʪʘʢʠʡ ʚʧʣʠʚ ʥʘ ʫʯʥʽʚ: ʬʦʨʤʫʚʘʥʥʷ 

ʧʦʯʘʪʢʦʚʠʭ ʫʷʚʣʝʥʴ ʧʨʦ ʚʣʘʩʪʠʚʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ, ʩʧʦʩʦʙʠ ʨʦʙʦʪʠ ʟ ʥʝʶ (ʟʦʢʨʝʤʘ, ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧôʁ ʪʝʨʘ); ʨʦʟʚʠʪʦʢ ʥʘʚʠʯʦʢ ʨʦʟʚô̫ ʟʘʥʥʷ ʟʘʜʘʯ ʽʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʧʽʜʭʦʜʽʚ ʚ ʽʥʬʦʨʤʘʪʠʮʽ (ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʬʦʨʤʘʣʴʥʦʾ ʣʦʛʽʢʠ, ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ, ʩʠʩʪʝʤʥʦʛʦ ʪʘ ʦʙô̒ ʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ 

ʧʽʜʭʦʜʫ); ʨʦʟʰʠʨʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚ ʫ ʛʘʣʫʟʷʭ ʟʥʘʥʴ, ʪʽʩʥʦ ʧʦʚô̫ ʟʘʥʠʭ ʟ 

ʽʥʬʦʨʤʘʪʠʢʦʶ; ʨʦʟʚʠʪʦʢ ʥʘʚʠʯʦʢ ʫʯʥʽʚ ʫ ʚʠʨʽʰʝʥʥʽ ʣʦʛʽʯʥʠʭ ʟʘʚʜʘʥʴ. 
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ɯʜʝʥʪʠʬʽʢʘʮʽʷ, ʧʽʜʪʨʠʤʢʘ, ʨʦʟʚʠʪʦʢ ʪʘ ʩʦʮʽʘʣʽʟʘʮʽʷ ʦʙʜʘʨʦʚʘʥʠʭ ʜʽʪʝʡ ʩʪʘʻ 

ʦʜʥʠʤ ʽʟ ʧʨʽʦʨʠʪʝʪʽʚ ʩʫʯʘʩʥʦʾ ʦʩʚʽʪʠ. ʅʘʧʨʠʢʣʘʜ, ʦʣʽʤʧʽʘʜʘ ʟ ʙʘʟʦʚʦʾ ʽʥʬʦʨʤʘʪʠʢʠ 

ʜʣʷ ʫʯʥʽʚ ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠ ʤʦʞʝ ʧʨʦʚʦʜʠʪʠʩʴ ʥʘ ʦʩʥʦʚʽ ʪʝʩʪʽʚ. ʇʠʪʘʥʥʷ ʪʝʩʪʽʚ 

ʩʣʽʜ ʦʙʠʨʘʪʠ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʧʝʨʝʚʽʨʠʪʠ ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʜʘʪʠ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʨʽʰʠʪʠ ʦʩʥʦʚʥʽ ʧʨʦʙʣʝʤʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʦʣʽʤʧʽʘʜʠ ʟ 

ʽʥʬʦʨʤʘʪʠʢʠ. 

ʇʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʨʦʟʚʠʪʢʫ ʦʣʽʤʧʽʘʜʠ ʟ ʽʥʬʦʨʤʘʪʠʢʠ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ 

ʙʫʣʦ ʧʦʢʨʘʱʝʥʦ ʬʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʦʪʠ ʟ ʜʽʪʴʤʠ, ʦʙʜʘʨʦʚʘʥʠʤʠ ʚ ʛʘʣʫʟʽ 

ʽʥʬʦʨʤʘʪʠʢʠ. 

ʇʝʨʰʠʡ ʝʪʘʧ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʦʣʽʤʧʽʘʜ ʟ ʽʥʬʦʨʤʘʪʠʢʠ ʙʘʛʘʪʦ ʚ ʯʦʤʫ 

ʚʠʟʥʘʯʘʚʩʷ ʨʦʟʚʠʪʢʦʤ ʰʢʽʣʴʥʦʾ ʽʥʬʦʨʤʘʪʠʢʠ. ɼʦ ʢʽʥʮʷ 1980-ʭ ʨʦʢʽʚ, ʢʦʣʠ ʧʝʨʰʽ 

ʢʦʤʧôʁ ʪʝʨʠ ʟô̫ ʚʠʣʠʩʷ ʚ ʦʢʨʝʤʠʭ ʰʢʦʣʘʭ ʽ ʮʝʥʪʨʘʭ ʜʦʜʘʪʢʦʚʦʾ ʦʩʚʽʪʠ, ʙʫʣʦ 

ʩʪʚʦʨʝʥʦ ʤʽʥʽʤʘʣʴʥʽ ʫʤʦʚʠ, ʷʢʽ ʚʠʟʥʘʯʠʣʠ ʦʩʥʦʚʥʫ ʬʦʨʤʫ ʪʘʢʦʾ ʨʦʙʦʪʠ ʥʘ ʦʩʥʦʚʽ 

ʟʘʛʘʣʴʥʦʾ ʤʦʜʝʣʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʇʽʜʛʦʪʦʚʢʘ ʰʢʦʣʷʨʽʚ ʜʦ ʦʣʽʤʧʽʘʜ ʟ 

ʽʥʬʦʨʤʘʪʠʢʠ ʧʨʦʚʦʜʠʣʘʩʷ ʘʙʦ ʚ ʰʢʦʣʽ ʥʘʡʙʽʣʴʰ ʢʚʘʣʽʬʽʢʦʚʘʥʠʤʠ ʚʠʢʣʘʜʘʯʘʤʠ 

ʽʥʬʦʨʤʘʪʠʢʠ, ʘʙʦ ʚ ʮʝʥʪʨʘʭ ʜʦʜʘʪʢʦʚʦʛʦ ʥʘʚʯʘʥʥʷ ʬʘʭʽʚʮʷʤʠ, ʧʨʦʬʝʩʽʡʥʘ 

ʜʽʷʣʴʥʽʩʪʴ ʷʢʠʭ ʙʫʣʘ ʧʦʚô̫ ʟʘʥʘ ʟ ʽʥʬʦʨʤʘʪʠʢʦʶ ʪʘ ʢʦʤʧôʁ ʪʝʨʥʦʶ ʪʝʭʥʽʢʦʶ. 

ɯʥʪʝʨʝʩ ʰʢʦʣʷʨʽʚ ʜʦ ʦʣʽʤʧʽʘʜ ʟ ʽʥʬʦʨʤʘʪʠʢʠ ʧʨʠʟʚʽʚ ʜʦ ʧʦʷʚʠ ʫ ʰʢʽʣʴʥʠʭ 

ʢʣʘʩʘʭ ʛʨʫʧʦʚʠʭ ʟʘʥʷʪʴ, ʟʘʥʷʪʴ ʫ ʩʧʝʮʽʘʣʴʥʠʭ ʣʽʪʥʽʭ ʽ ʟʠʤʦʚʠʭ ʜʠʪʷʯʠʭ ʪʘʙʦʨʘʭ, ʘ 

ʪʘʢʦʞ ʫ ʛʫʨʪʢʘʭ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ. ɺʘʞʣʠʚʫ ʨʦʣʴ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ 

ʚʽʜʽʛʨʘʣʦ ʧʘʨʪʥʝʨʩʪʚʦ ʟʘʛʘʣʴʥʦʾ ʪʘ ʜʦʜʘʪʢʦʚʦʾ ʦʩʚʽʪʠ ʜʣʷ ʜʽʪʝʡ, ʘ ʪʘʢʦʞ ʪʝʭʥʽʯʥʠʡ 

ʨʝʩʫʨʩ, ʷʢʠʡ ʥʘʜʘʚʘʚʩʷ ʰʢʦʣʽ ʟʘʢʣʘʜʘʤʠ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʚʠʢʦʨʠʩʪʘʪʠ 

ʤʦʞʣʠʚʦʩʪʽ ʾʭʥʽʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʮʝʥʪʨʽʚ ʜʣʷ ʨʦʙʦʪʠ ʟ ʪʘʣʘʥʦʚʠʪʠʤʠ ʜʽʪʴʤʠ. 

ɼʨʫʛʠʡ ʝʪʘʧ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʝʪʘʧʦʤ ʬʦʨʤʫʚʘʥʥʷ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʤʦʜʝʣʝʡ 

ʥʘʚʯʘʥʥʷ, ʷʢʽ ʨʦʟʰʠʨʶʶʪʴ ʪʨʘʜʠʮʽʡʥʫ ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʦʩʚʽʪʫ. ʊʘʢʽ ʤʦʜʝʣʽ 

ʧʝʨʝʜʙʘʯʘʣʠ ʬʦʨʤʫʚʘʥʥʷ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʫʯʥʽʚ, ʷʢʽ ʩʪʘʣʠ ʦʩʥʦʚʦʶ ʤʘʡʙʫʪʥʽʭ 

ʩʧʽʣʴʥʦʪ ʦʣʽʤʧʽʘʜʥʠʢʽʚ. ʆʩʦʙʣʠʚʽʩʪʴ ʜʨʫʛʦʛʦ ʝʪʘʧʫ ï ʬʦʨʤʫʚʘʥʥʷ ʫ ʮʝʡ ʯʘʩ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ, ʱʦ ʩʧʝʮʽʘʣʽʟʫʚʘʣʠʩʷ ʚ ʛʘʣʫʟʽ ʽʥʬʦʨʤʘʪʠʢʠ. ʎʝ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʣʽʮʝʾ ï ʧʝʨʰʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʰʢʦʣʠ ʜʣʷ ʘʜʨʝʩʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʜʽʪʝʡ ʫ 

ʛʘʣʫʟʽ ɯʂʊ. ɹʘʛʘʪʦ ʰʢʽʣ ʽ ʣʽʮʝʾʚ ʪʘʢʦʞ ʧʦʯʘʣʠ ʬʦʨʤʫʚʘʪʠ ʩʧʝʮʽʘʣʴʥʽ ʢʣʘʩʠ ʟ 

ʧʦʛʣʠʙʣʝʥʠʤ ʚʠʚʯʝʥʥʷʤ ʽʥʬʦʨʤʘʪʠʢʠ. ʋʩʝ ʮʝ ʧʦʟʠʪʠʚʥʦ ʧʦʟʥʘʯʠʣʦʩʷ ʥʘ ʨʦʟʚʠʪʢʫ 

ʢʦʣʝʢʪʠʚʥʠʭ ʬʦʨʤ ʽ ʤʝʪʦʜʽʚ ʧʽʜʛʦʪʦʚʢʠ ʰʢʦʣʷʨʽʚ ʜʦ ʦʣʽʤʧʽʘʜʽ. 

ʊʨʝʪʽʡ ʝʪʘʧ ï ʧʝʨʽʦʜ ʬʦʨʤʫʚʘʥʥʷ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʯʠ ʤʝʨʝʞʝʚʠʭ ʤʦʜʝʣʝʡ 

ʨʦʙʦʪʠ ʟ ʦʙʜʘʨʦʚʘʥʠʤʠ ʰʢʦʣʷʨʘʤʠ ʪʘ ʾʭ ʧʽʜʛʦʪʦʚʢʘ ʜʦ ʦʣʽʤʧʽʘʜ. ʆʩʥʦʚʥʠʤ 

ʪʝʭʥʽʯʥʠʤ ʨʝʩʫʨʩʦʤ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʙʫʚ ʽʥʪʝʨʥʝʪ, ʷʢʠʡ ʫʞʝ ʫʚʽʡʰʦʚ ʜʦ ʚʩʽʭ ʰʢʽʣ 

ʢʨʘʾʥʠ. ɺʘʞʣʠʚʠʤ ʥʘʩʣʽʜʢʦʤ ʨʦʟʚʠʪʢʫ ʽʥʪʝʨʥʝʪ-ʦʣʽʤʧʽʘʜ ʩʪʘʣʦ ʬʦʨʤʫʚʘʥʥʷ 

ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʧʦʨʪʬʝʣʷ ʰʢʦʣʷʨʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʽ ʫʥʽʢʘʣʴʥʽ ʧʽʜʭʦʜʠ 

ʜʦ ʤʝʭʘʥʽʟʤʽʚ ʚʽʜʙʦʨʫ ʪʘʣʘʥʦʚʠʪʠʭ ʜʽʪʝʡ, ʚʽʜʢʨʠʚʘʶʯʠ ʾʭʥʽʡ ʩʧʽʣʴʥʦʪʽ ʥʘʩʪʘʚʥʠʢʽʚ 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʜʝ ʞʠʚʝ ʜʠʪʠʥʘ. ʆʜʥʘʢ ʟ ʨʦʟʚʠʪʢʦʤ ʤʝʨʝʞʝʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʨʦʟʰʠʨʝʥʥʷʤ ʦʭʦʧʣʝʥʥʷ ʜʽʪʝʡ ʮʽʻʶ ʬʦʨʤʦʶ ʤʦʞʣʠʚʽ ʥʦʚʽ ʪʘ ʢʦʨʠʩʥʽ ʜʦʧʦʚʥʝʥʥʷ 

ʜʦ ʩʠʩʪʝʤʠ ʥʘʚʯʘʥʥʷ ʦʙʜʘʨʦʚʘʥʠʭ ʜʽʪʝʡ, ʘ ʜʦʩʚʽʜ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʨʦʟʚʠʥʝʥʠʭ 

ʢʨʘʾʥ, ʦʩʦʙʣʠʚʦ ʉʐɸ, ʙʽʣʴʰ ʥʽʞ ʧʝʨʝʢʦʥʣʠʚʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʮʝ [2]. 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʧʨʦʜʦʚʞʫʶʪʴ ʨʦʟʚʠʚʘʪʠʩʷ ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʘ ʤʝʨʝʞʝʚʽ ʤʦʜʝʣʽ 

ʜʣʷ ʨʦʙʦʪʠ ʟ ʦʙʜʘʨʦʚʘʥʠʤʠ ʰʢʦʣʷʨʘʤʠ ʽ ʧʽʜʛʦʪʦʚʢʠ ʾʭ ʜʦ ʦʣʽʤʧʽʘʜʠ. ʈʦʟʛʣʷʜʘʶʯʠ 
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ʨʦʟʚʠʪʦʢ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʽ ʤʝʨʝʞʝʚʠʭ ʤʦʜʝʣʝʡ ʨʦʙʦʪʠ ʟ ʦʙʜʘʨʦʚʘʥʠʤʠ 

ʰʢʦʣʷʨʘʤʠ, ʥʝ ʤʦʞʥʘ ʥʝ ʚʽʜʟʥʘʯʠʪʠ ʾʭ ʚʧʣʠʚ ʥʘ ʧʽʜʪʨʠʤʢʫ ʚʯʠʪʝʣʽʚ ʽ ʥʘʩʪʘʚʥʠʢʽʚ, 

ʦʩʦʙʣʠʚʦ ʪʠʭ, ʭʪʦ ʧʦʯʠʥʘʻ ʩʚʽʡ ʰʣʷʭ ʚ ʦʣʽʤʧʽʘʜʥʦʤʫ ʨʫʩʽ. ʄʝʨʝʞʝʚʽ ʣʝʢʮʽʡ 

ʧʨʦʚʽʜʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʽ ʥʘʫʢʦʚʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʚ ʛʘʣʫʟʽ ʽʥʬʦʨʤʘʪʠʢʠ ʻ ʩʧʦʩʦʙʦʤ 

ʚʠʨʽʰʝʥʥʷ ʚʠʷʚʣʝʥʠʭ ʧʨʦʙʣʝʤ, ʘʣʝ ʜʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʽ ʟʥʘʯʥʽ ʬʽʥʘʥʩʦʚʽ ʚʢʣʘʜʝʥʥʷ 

ʽ ʜʦʜʘʪʢʦʚʽ ʨʝʩʫʨʩʠ. 
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ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʚʩʽʭ ʩʬʝʨʘʭ ʞʠʪʪʷ, 

ʟʦʢʨʝʤʘ ʚ ʦʩʚʽʪʽ [1]. ʇʽʜʛʦʪʦʚʢʘ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʚʠʤʘʛʘʻ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʛʦ 

ʨʽʚʥʷ ʽʥʬʦʨʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʷʢʘ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʣʘʜʘʥʥʷ 

ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ [2]. ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ 

ʥʘʧʨʷʤʽʚ ʫ ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʻ ʚʠʚʯʝʥʥʷ ʙʘʟ ʜʘʥʠʭ, ʷʢʝ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʧʨʦʬʝʩʽʡʥʠʭ 

ʥʘʚʠʯʦʢ, ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʨʦʟʫʤʽʥʥʷ ʧʨʠʥʮʠʧʽʚ ʨʦʙʦʪʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤ. 

ɯʥʬʦʨʤʘʪʠʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʫʯʠʪʝʣʷ ʽʥʬʦʨʤʘʪʠʢʠ ʦʭʦʧʣʶʻ ʩʫʢʫʧʥʽʩʪʴ 

ʟʥʘʥʴ, ʫʤʽʥʴ ʽ ʥʘʚʠʯʦʢ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ɺʦʥʘ ʚʢʣʶʯʘʻ: 

ʊʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ: ʨʦʟʫʤʽʥʥʷ ʦʩʥʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʘʨʭʽʪʝʢʪʫʨʠ 

ʢʦʤʧôʁ ʪʝʨʽʚ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʙʘʟ ʜʘʥʠʭ ʪʦʱʦ. 

ʇʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ: ʟʜʘʪʥʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ, ʘʜʤʽʥʽʩʪʨʫʚʘʪʠ ʪʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ, ʟʦʢʨʝʤʘ ʙʘʟʠ ʜʘʥʠʭ, ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʚʜʘʥʴ. 

ʇʝʜʘʛʦʛʽʯʥʽ ʫʤʽʥʥʷ: ʟʜʘʪʥʽʩʪʴ ʥʘʚʯʘʪʠ ʫʯʥʽʚ ʦʩʥʦʚʘʤ ʽʥʬʦʨʤʘʪʠʢʠ, 

ʨʦʟʚʠʚʘʪʠ ʾʭʥʻ ʘʣʛʦʨʠʪʤʽʯʥʝ ʤʠʩʣʝʥʥʷ ʪʘ ʬʦʨʤʫʚʘʪʠ ʮʠʬʨʦʚʫ ʛʨʘʤʦʪʥʽʩʪʴ. 

ɸʥʘʣʽʪʠʯʥʽ ʟʜʽʙʥʦʩʪʽ: ʚʤʽʥʥʷ ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ, ʦʮʽʥʶʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʨʝʩʫʨʩʠ ʪʘ ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ. 

ɹʘʟʠ ʜʘʥʠʭ ʻ ʦʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʩʢʣʘʜʦʚʠʭ ʽʥʬʦʨʤʘʪʠʢʠ, ʘʜʞʝ ʚʦʥʠ ʣʝʞʘʪʴ ʚ 

ʦʩʥʦʚʽ ʙʽʣʴʰʦʩʪʽ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. ɺʠʚʯʝʥʥʷ ʮʽʻʾ ʜʠʩʮʠʧʣʽʥʠ 

ʜʦʟʚʦʣʷʻ ʤʘʡʙʫʪʥʽʤ ʫʯʠʪʝʣʷʤ ʥʝ ʣʠʰʝ ʦʧʘʥʫʚʘʪʠ ʪʝʭʥʽʯʥʽ ʘʩʧʝʢʪʠ, ʘ ʡ ʨʦʟʚʠʥʫʪʠ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 
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ɹʘʟʠ ʜʘʥʠʭ ʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʶ ʯʘʩʪʠʥʦʶ ʽʥʬʦʨʤʘʪʠʢʠ, ʷʢʘ ʦʭʦʧʣʶʻ 

ʧʨʠʥʮʠʧʠ ʟʙʝʨʽʛʘʥʥʷ, ʦʙʨʦʙʢʠ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ. ʋ ʧʨʦʮʝʩʽ ʚʠʚʯʝʥʥʷ ʙʘʟ 

ʜʘʥʠʭ ʤʘʡʙʫʪʥʽ ʚʯʠʪʝʣʽ ʽʥʬʦʨʤʘʪʠʢʠ ʦʪʨʠʤʫʶʪʴ ʟʥʘʥʥʷ ʪʘ ʥʘʚʠʯʢʠ, ʷʢʽ ʩʧʨʠʷʶʪʴ 

ʬʦʨʤʫʚʘʥʥʶ ʾʭʥʴʦʾ ʽʥʬʦʨʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ (ʨʠʩ. 1): 

 

ʈʠʩ. 1. ʆʩʥʦʚʥʽ ʘʩʧʝʢʪʠ ʥʘʚʯʘʥʥʷ ʫʧʨʘʚʣʽʥʥʶ ʙʘʟʘʤʠ ʜʘʥʠʭ 

ʈʦʟʫʤʽʥʥʷ ʩʪʨʫʢʪʫʨʠ ʜʘʥʠʭ ʚʢʣʶʯʘʻ ʦʟʥʘʡʦʤʣʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʟ ʤʦʜʝʣʷʤʠ 

ʜʘʥʠʭ (ʨʝʣʷʮʽʡʥʘ, ʽʻʨʘʨʭʽʯʥʘ, ʤʝʨʝʞʝʚʘ), ʱʦ ʜʦʧʦʤʘʛʘʻ ʾʤ ʢʨʘʱʝ ʨʦʟʫʤʽʪʠ 

ʦʨʛʘʥʽʟʘʮʽʶ ʽʥʬʦʨʤʘʮʽʾ. 

ʄʦʚʘ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʟʘʧʠʪʽʚ (SQL) ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ, ʤʦʜʠʬʽʢʫʚʘʪʠ ʪʘ 

ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ, ʱʦ ʻ ʚʘʞʣʠʚʦʶ ʥʘʚʠʯʢʦʶ ʜʣʷ ʨʦʙʦʪʠ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ 

ʩʠʩʪʝʤʘʤʠ. 

ɸʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʙʘʟ ʜʘʥʠʭ ʚʢʣʶʯʘʻ ʬʦʨʤʫʚʘʥʥʷ ʚʤʽʥʥʷ ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʪʘ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʙʘʟʠ ʜʘʥʠʭ ʪʘ ʬʦʨʤʫʻ ʫ ʩʪʫʜʝʥʪʽʚ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʙʝʟʧʝʢʫ ʪʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. 

ʈʦʟʚô̫ ʟʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʙʘʟ ʜʘʥʠʭ ʜʣʷ 

ʢʦʥʢʨʝʪʥʠʭ ʧʨʝʜʤʝʪʥʠʭ ʛʘʣʫʟʝʡ ʪʘ ʨʦʟʚʠʚʘʻ ʩʠʩʪʝʤʥʝ ʤʠʩʣʝʥʥʷ ʪʘ ʚʤʽʥʥʷ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʥʘʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ. 

ʎʽ ʘʩʧʝʢʪʠ ʥʝ ʣʠʰʝ ʧʦʛʣʠʙʣʶʶʪʴ ʪʝʭʥʽʯʥʽ ʟʥʘʥʥʷ, ʘ ʡ ʜʦʧʦʤʘʛʘʶʪʴ 

ʤʘʡʙʫʪʥʽʤ ʫʯʠʪʝʣʷʤ ʟʨʦʟʫʤʽʪʠ, ʷʢ ʽʥʪʝʛʨʫʚʘʪʠ ʙʘʟʠ ʜʘʥʠʭ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, 

ʜʝʤʦʥʩʪʨʫʶʯʠ ʫʯʥʷʤ ʾʭʥʶ ʧʨʘʢʪʠʯʥʫ ʮʽʥʥʽʩʪʴ. 

ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʽʥʬʦʨʤʘʪʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫ ʧʨʦʮʝʩʽ 

ʚʠʚʯʝʥʥʷ ʙʘʟ ʜʘʥʠʭ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʫʯʘʩʥʽ ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ, ʷʢʽ 

ʧʦʻʜʥʫʶʪʴ ʪʝʦʨʝʪʠʯʥʫ ʧʽʜʛʦʪʦʚʢʫ, ʧʨʘʢʪʠʯʥʫ ʜʽʷʣʴʥʽʩʪʴ ʽ ʧʝʜʘʛʦʛʽʯʥʫ 

ʩʧʨʷʤʦʚʘʥʽʩʪʴ. 

ɺʘʞʣʠʚʠʤ ʧʽʜʭʦʜʦʤ ʻ ʧʨʦʝʢʪʥʘ ʜʽʷʣʴʥʽʩʪʴ. ɺʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʽʚ, ʧʦʚô̫ ʟʘʥʠʭ 

ʽʟ ʨʦʟʨʦʙʢʦʶ ʙʘʟ ʜʘʥʠʭ, ʜʦʟʚʦʣʷʻ ʩʪʫʜʝʥʪʘʤ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʟʥʘʥʥʷ ʥʘ 

ʧʨʘʢʪʠʮʽ. 

ʈʦʟʚô̫ ʟʘʥʥʷ ʧʨʦʙʣʝʤʥʠʭ ʟʘʚʜʘʥʴ, ʪʘʢʠʭ ʷʢ ʦʧʪʠʤʽʟʘʮʽʷ ʩʪʨʫʢʪʫʨʠ ʙʘʟʠ ʜʘʥʠʭ 

ʯʠ ʘʥʘʣʽʟ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ, ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ 

ʘʥʘʣʽʪʠʯʥʠʭ ʟʜʽʙʥʦʩʪʝʡ. ʎʝ ʛʦʪʫʻ ʩʪʫʜʝʥʪʽʚ ʜʦ ʚʠʨʽʰʝʥʥʷ ʨʝʘʣʴʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ 

ʚʠʢʣʠʢʽʚ. 

ɺʠʚʯʝʥʥʷ ʙʘʟ ʜʘʥʠʭ ʤʘʻ ʙʫʪʠ ʪʽʩʥʦ ʧʦʚô̫ ʟʘʥʝ ʟ ʤʝʪʦʜʠʢʦʶ ʥʘʚʯʘʥʥʷ 

ʽʥʬʦʨʤʘʪʠʢʠ. ʄʘʡʙʫʪʥʽ ʚʯʠʪʝʣʽ ʧʦʚʠʥʥʽ ʥʘʚʯʠʪʠʩʷ ʨʦʟʨʦʙʣʷʪʠ ʜʠʜʘʢʪʠʯʥʽ 

ʤʘʪʝʨʽʘʣʠ, ʷʢʽ ʜʦʧʦʤʦʞʫʪʴ ʰʢʦʣʷʨʘʤ ʟʨʦʟʫʤʽʪʠ ʦʩʥʦʚʠ ʙʘʟ ʜʘʥʠʭ. ʅʘʧʨʠʢʣʘʜ, 

ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʚʧʨʘʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʩʪʠʭ ʉʋɹɼ (ʩʠʩʪʝʤ 
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ʫʧʨʘʚʣʽʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ), ʪʘʢʠʭ ʷʢ Microsoft Access ʘʙʦ SQLite, ʤʦʞʝ ʙʫʪʠ 

ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ. 

ʆʧʘʥʫʚʘʥʥʷ ʭʤʘʨʥʠʭ ʉʋɹɼ (ʥʘʧʨʠʢʣʘʜ, Google Cloud SQL, Firebase) ʪʘ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʘʥʘʣʽʟʫ ʜʘʥʠʭ (Power BI, Tableau) ʜʦʟʚʦʣʷʻ ʩʪʫʜʝʥʪʘʤ ʙʫʪʠ ʚ 

ʢʫʨʩʽ ʩʫʯʘʩʥʠʭ ʪʝʥʜʝʥʮʽʡ ʫ ʩʬʝʨʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʎʝ ʪʘʢʦʞ ʧʽʜʚʠʱʫʻ 

ʾʭʥʶ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʷʢ ʬʘʭʽʚʮʽʚ. 

ɺʠʚʯʝʥʥʷ ʙʘʟ ʜʘʥʠʭ ʻ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʫ ʧʽʜʛʦʪʦʚʮʽ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ, ʘʜʞʝ ʚʦʥʦ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʾʭʥʴʦʾ ʽʥʬʦʨʤʘʪʠʯʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ. ʆʚʦʣʦʜʽʥʥʷ ʪʝʦʨʝʪʠʯʥʠʤʠ ʟʥʘʥʥʷʤʠ, ʧʨʘʢʪʠʯʥʠʤʠ ʥʘʚʠʯʢʘʤʠ ʪʘ 

ʧʝʜʘʛʦʛʽʯʥʠʤʠ ʧʽʜʭʦʜʘʤʠ ʜʦʟʚʦʣʷʻ ʩʪʫʜʝʥʪʘʤ ʥʝ ʣʠʰʝ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʙʘʟʠ ʜʘʥʠʭ ʫ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʘ ʡ ʧʝʨʝʜʘʚʘʪʠ ʮʽ ʟʥʘʥʥʷ ʫʯʥʷʤ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ, ʪʘʢʠʭ ʷʢ ʧʨʦʝʢʪʥʘ ʜʽʷʣʴʥʽʩʪʴ, 

ʧʨʦʙʣʝʤʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ ʥʘʚʯʘʥʥʷ ʪʘ ʽʥʪʝʛʨʘʮʽʷ ʟ ʧʝʜʘʛʦʛʽʯʥʠʤʠ ʜʠʩʮʠʧʣʽʥʘʤʠ, 

ʟʘʙʝʟʧʝʯʫʻ ʢʦʤʧʣʝʢʩʥʠʡ ʨʦʟʚʠʪʦʢ ʥʝʦʙʭʽʜʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. 
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ɼʠʥʘʤʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʚʠʩʫʚʘʻ ʥʦʚʽ ʚʠʤʦʛʠ ʜʦ 

ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ, ʘʢʮʝʥʪʫʶʯʠ ʫʚʘʛʫ ʥʝ ʣʠʰʝ ʥʘ 

ʬʘʭʦʚʠʭ ʟʥʘʥʥʷʭ, ʘʣʝ ʡ ʥʘ ʨʦʟʚʠʥʝʥʠʭ ʛʥʫʯʢʠʭ ʥʘʚʠʯʢʘʭ (soft skills) [1]. ɿʜʘʪʥʽʩʪʴ 

ʜʦ ʝʬʝʢʪʠʚʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ, ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 

ʯʘʩʦʤ ʩʪʘʻ ʥʝʚʽʜô̒ ʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʾʭʥʴʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ [5]. ʋ 

ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʧʨʦʢ̒ʪʥʘ ʜʽʷʣʴʥʽʩʪʴ ʚʠʩʪʫʧʘʻ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʪʘ ʝʬʝʢʪʠʚʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʥʘʚʠʯʦʢ ʫ ʤʘʡʙʫʪʥʽʭ 

ʧʝʜʘʛʦʛʽʚ [2]. 

ʇʨʦ̒ʢʪʥʘ ʜʽʷʣʴʥʽʩʪʴ ʷʢ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʨʦʟʚʠʪʢʫ soft skills. ʉʫʪʥʽʩʪʴ 

ʧʨʦʝʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʦʣʷʛʘʻ ʫ ʟʘʣʫʯʝʥʥʽ ʩʪʫʜʝʥʪʽʚ ʜʦ ʚʠʨʽʰʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ 
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ʟʘʚʜʘʥʴ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʽ ʜʦ ʨʝʘʣʴʥʠʭ ʧʨʦʬʝʩʽʡʥʠʭ ʚʠʢʣʠʢʽʚ. ʉʘʤʝ 

ʪʘʢʠʡ ʬʦʨʤʘʪ ʨʦʙʦʪʠ ʩʪʚʦʨʶʻ ʫʥʽʢʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʦʟʚʠʪʢʫ ʢʣʶʯʦʚʠʭ soft 

skills ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ: 

ï ʢʦʤʫʥʽʢʘʪʠʚʥʽ ʥʘʚʠʯʢʠ ʪʘ ʢʦʤʘʥʜʥʘ ʨʦʙʦʪʘ: ɺʠʢʦʥʘʥʥʷ ʧʨʦʢ̒ʪʽʚ ʥʝʤʠʥʫʯʝ 

ʚʠʤʘʛʘʻ ʚʟʘʻʤʦʜʽʾ, ʦʙʛʦʚʦʨʝʥʥʷ ʽʜʝʡ, ʨʦʟʧʦʜʽʣʫ ʦʙʦʚô̫ ʟʢʽʚ ʪʘ ʩʧʽʣʴʥʦʛʦ ʧʦʰʫʢʫ 

ʨʽʰʝʥʴ, ʱʦ ʩʧʨʠʷʻ ʥʘʣʘʛʦʜʞʝʥʥʶ ʝʬʝʢʪʠʚʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʚʤʽʥʥʶ ʧʨʘʮʶʚʘʪʠ ʚ 

ʢʦʤʘʥʜʽ [5]; 

ï ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ʪʘ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ: ʉʪʫʜʝʥʪʠ ʚʯʘʪʴʩʷ ʘʥʘʣʽʟʫʚʘʪʠ 

ʟʘʚʜʘʥʥʷ, ʰʫʢʘʪʠ ʪʘ ʦʮʽʥʶʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʛʝʥʝʨʫʚʘʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʧʽʜʭʦʜʠ, 

ʧʨʠʡʤʘʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʚ ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʨʦʟʚʠʚʘʻ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ [3]; 

ï ʫʧʨʘʚʣʽʥʥʷ ʯʘʩʦʤ ʪʘ ʨʝʩʫʨʩʘʤʠ: ʅʝʦʙʭʽʜʥʽʩʪʴ ʧʣʘʥʫʚʘʪʠ ʝʪʘʧʠ ʨʦʙʦʪʠ, 

ʚʠʟʥʘʯʘʪʠ ʧʨʽʦʨʠʪʝʪʠ, ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʪʝʨʤʽʥʽʚ ʪʘ ʨʘʮʽʦʥʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʥʘʷʚʥʽ ʨʝʩʫʨʩʠ (ʚʢʣʶʯʘʶʯʠ ʮʠʬʨʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ) ʬʦʨʤʫʻ ʥʘʚʠʯʢʠ 

ʩʘʤʦʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʪʘʡʤ-ʤʝʥʝʜʞʤʝʥʪʫ [2; 4]; 

ï ʣ̔ ʜʝʨʩʪʚʦ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ: ɸʢʪʠʚʥʘ ʫʯʘʩʪʴ ʫ ʧʨʦʢ̒ʪʽ, ʚʟʷʪʪʷ ʥʘ ʩʝʙʝ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʧʝʚʥʫ ʯʘʩʪʠʥʫ ʨʦʙʦʪʠ ʯʠ ʢʦʦʨʜʠʥʘʮʽʶ ʟʫʩʠʣʴ ʛʨʫʧʠ ʩʧʨʠʷʻ 

ʨʦʟʚʠʪʢʫ ʣʽʜʝʨʩʴʢʠʭ ʷʢʦʩʪʝʡ ʪʘ ʽʥʽʮʽʘʪʠʚʥʦʩʪʽ [2]; 

ï ʫʤʦʚʠ ʩʪʚʦʨʝʥʥʷ soft skills ʫ ʤʘʡʙʫʪʥʽʭ ʧʝʜʘʛʦʛʽʚ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʨʦʢ̒ʪʥʘ 

ʜʽʷʣʴʥʽʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʦ ʩʧʨʠʷʣʘ ʬʦʨʤʫʚʘʥʥʶ soft skills, ʚʘʞʣʠʚʦ 

ʩʪʚʦʨʠʪʠ ʚʽʜʧʦʚʽʜʥʝ ʦʩʚʽʪʥʻ ʩʝʨʝʜʦʚʠʱʝ. ʂʣʶʯʦʚʠʤʠ ʫʤʦʚʘʤʠ ʻ: ʯʽʪʢʝ 

ʬʦʨʤʫʣʶʚʘʥʥʷ ʟʘʚʜʘʥʴ ʪʘ ʢʨʠʪʝʨʽʾʚ ʦʮʽʥʶʚʘʥʥʷ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ 

ʤʝʪʦʜʽʚ ʚʟʘʻʤʦʜʽʾ ʫ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʥʘʜ ʧʨʦʝʢʪʦʤ [2]; ʘʢʪʠʚʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʧʣʘʥʫʚʘʥʥʷ, ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ [4]; ʘ ʪʘʢʦʞ 

ʦʨʛʘʥʽʟʘʮʽʷ ʩʠʩʪʝʤʘʪʠʯʥʦʾ ʨʝʬʣʝʢʩʽʾ ʩʪʫʜʝʥʪʘʤʠ ʚʣʘʩʥʦʛʦ ʜʦʩʚʽʜʫ ʪʘ ʜʦʩʷʛʥʫʪʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʣʷ ʫʩʚʽʜʦʤʣʝʥʥʷ ʧʨʦʮʝʩʫ ʨʦʟʚʠʪʢʫ ʚʣʘʩʥʠʭ ʥʘʚʠʯʦʢ [3]. ʎʽ ʫʤʦʚʠ ʥʝ ʻ 

ʩʘʤʦʮʽʣʣʶ, ʘ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʧʦʩʠʣʝʥʥʷ ʨʦʟʚʠʚʘʣʴʥʦʛʦ ʝʬʝʢʪʫ ʩʘʤʦʾ ʧʨʦʢ̒ʪʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʻʢʪʥʘ ʜʽʷʣʴʥʽʩʪʴ ʻ ʥʝ ʧʨʦʩʪʦ ʤʝʪʦʜʦʤ ʥʘʚʯʘʥʥʷ, ʘ ʮʽʣʽʩʥʠʤ 

ʧʝʜʘʛʦʛʽʯʥʠʤ ʧʽʜʭʦʜʦʤ, ʱʦ ʩʪʚʦʨʶʻ ʩʧʨʠʷʪʣʠʚʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʽʥʪʝʛʨʦʚʘʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʷʢ ʬʘʭʦʚʠʭ ʟʥʘʥʴ, ʪʘʢ ʽ ʢʣʶʯʦʚʠʭ soft skills ʤʘʡʙʫʪʥʽʭ ʚʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ. ʋʩʧʽʰʥʽʩʪʴ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʚʦʨʝʥʥʷ 

ʚʠʢʣʘʜʘʯʝʤ ʜʠʜʘʢʪʠʯʥʠʭ ʫʤʦʚ, ʷʢʽ ʩʪʠʤʫʣʶʚʘʪʠʤʫʪʴ ʘʢʪʠʚʥʽʩʪʴ, ʚʟʘʻʤʦʜʽʶ, 

ʩʘʤʦʩʪʽʡʥʽʩʪʴ ʪʘ ʨʝʬʣʝʢʩʽʶ ʩʪʫʜʝʥʪʽʚ, ʱʦ ʽ ʩʪʘʥʦʚʠʪʠʤʝ ʧʝʨʩʧʝʢʪʠʚʫ ʥʘʰʠʭ 

ʧʦʜʘʣʴʰʠʭ ʨʦʟʚʽʜʦʢ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 
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ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʩʪʨʽʤʢʦʛʦ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʦʩʦʙʣʠʚʦʾ 

ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ ʧʠʪʘʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʩʚʦʻʥʥʷ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʉʝʨʝʜ 

ʥʠʭ Python ʚʠʨʽʟʥʷʻʪʴʩʷ ʧʨʦʩʪʦʪʦʶ ʩʠʥʪʘʢʩʠʩʫ, ʰʠʨʦʢʦʶ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʶ ʪʘ 

ʘʢʪʠʚʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ï ʚʽʜ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʜʦ ʨʦʟʨʦʙʢʠ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʟʨʦʩʪʘʻ ʧʦʪʨʝʙʘ ʫ ʨʦʟʨʦʙʮʽ ʮʠʬʨʦʚʠʭ ʟʘʩʦʙʽʚ 

ʥʘʚʯʘʥʥʷ, ʷʢʽ ʙ ʩʧʨʠʷʣʠ ʷʢʽʩʥʦʤʫ ʟʘʩʚʦʻʥʥʶ ʤʘʪʝʨʽʘʣʫ ʪʘ ʤʦʪʠʚʘʮʽʾ ʟʜʦʙʫʚʘʯʽʚ. 

ʊʨʘʜʠʮʽʡʥʽ ʧʽʜʭʦʜʠ ʜʦ ʚʠʚʯʝʥʥʷ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʯʘʩʪʦ ʥʝ ʚʨʘʭʦʚʫʶʪʴ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʪʘ ʥʝʜʦʩʪʘʪʥʴʦ ʩʪʠʤʫʣʶʶʪʴ ʘʢʪʠʚʥʝ 

ʤʠʩʣʝʥʥʷ. ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʘʢʪʫʘʣʴʥʠʤ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʠʢ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʨʘʢʪʠʢʦ-ʦʨʽʻʥʪʦʚʘʥʝ ʥʘʚʯʘʥʥʷ ʪʘ ʜʦʟʚʦʣʷʶʪʴ ʟʘʢʨʽʧʣʶʚʘʪʠ ʟʥʘʥʥʷ 

ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʚʧʨʘʚ ʪʘ ʪʝʩʪʽʚ ʫ ʟʨʫʯʥʦʤʫ ʬʦʨʤʘʪʽ ʜʝʩʢʪʦʧʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʮʽʻʾ ʪʝʤʠ ʜʦʧʦʤʦʞʝ ʨʦʟʨʦʙʥʠʢʘʤ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʦʩʦʙʣʠʚʦʩʪʽ 

ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʚʠ Python ʪʘ 

ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʨʦʟʨʦʙʢʠ, ʘ ʪʘʢʦʞ ʦʮʽʥʠʪʠ ʾʭʥʽʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʚʦʻʥʥʷ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

Python ï ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʱʦ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʧʨʦʩʪʦʶ ʩʠʥʪʘʢʩʠʯʥʦʶ 

ʩʪʨʫʢʪʫʨʦʶ, ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʶ ʪʘ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ. çʄʦʚʫ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ Python ʩʪʚʦʨʠʚ ʥʽʜʝʨʣʘʥʜʩʴʢʠʡ ʧʨʦʛʨʘʤʽʩʪ ɻ. ʈʦʩʩʫʤ (Guido van 

Rossum) ʫ ʛʨʫʜʥʽ 1989 ʨʦʢʫè [3]. 

ʈʦʟʨʦʙʢʘ ʜʦʜʘʪʢʫ ʟʜʽʡʩʥʶʚʘʣʘʩʷ ʚ ʽʥʪʝʛʨʘʮʽʾ Python ʫ Godot ʟʘ ʜʦʧʦʤʦʛʦʶ 

GDExtension ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ. ɼʣʷ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʙʘʟʘ ʜʘʥʠʭ Firebase. ʉʠʩʪʝʤʘ ʚʧʨʘʚ ʦʭʦʧʣʶʻ ʦʩʥʦʚʥʽ ʪʝʤʠ ʟ 

Python: ʟʤʽʥʥʽ, ʫʤʦʚʠ, ʮʠʢʣʠ, ʬʫʥʢʮʽʾ, ʨʦʙʦʪʘ ʟ ʬʘʡʣʘʤʠ. ʊʝʩʪʠ ʨʝʘʣʽʟʦʚʘʥʽ ʫ 

ʬʦʨʤʘʪʽ ʤʥʦʞʠʥʥʦʛʦ ʚʠʙʦʨʫ, ʧʨʦʛʨʘʤʥʠʭ ʬʨʘʛʤʝʥʪʽʚ ʟ ʧʦʤʠʣʢʘʤʠ ʪʘ ʟʘʚʜʘʥʴ ʥʘ 

ʩʢʣʘʜʘʥʥʷ ʘʣʛʦʨʠʪʤʫ. ʆʩʦʙʣʠʚʽʩʪʶ ʜʦʜʘʪʢʫ ʻ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʧʝʨʝʚʽʨʢʘ ʚʽʜʧʦʚʽʜʝʡ 

ʽ ʛʥʫʯʢʝ ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʢʣʘʜʥʦʩʪʽ ʟʘʚʜʘʥʴ. 
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ɿʘʩʪʦʩʫʥʦʢ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʧʨʦʭʦʜʠʪʠ ʥʘʚʯʘʣʴʥʽ ʤʦʜʫʣʽ ʫ ʟʨʫʯʥʦʤʫ 

ʪʝʤʧʽ, ʦʪʨʠʤʫʶʯʠ ʤʠʪʪʻʚʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚô̫ ʟʦʢ. ʈʝʘʣʽʟʦʚʘʥʦ ʩʠʩʪʝʤʫ ʦʙʣʽʢʫ 

ʨʝʟʫʣʴʪʘʪʽʚ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʚʽʜʩʪʝʞʫʚʘʪʠ ʜʠʥʘʤʽʢʫ ʫʩʧʽʰʥʦʩʪʽ. 

ʇʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʚʧʨʘʚ ʽ ʪʝʩʪʽʚ: 

ɯʥʪʝʛʨʘʮʽʷ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ. ɼʦʮʽʣʴʥʦ ʚʢʣʶʯʠʪʠ ʨʦʟʨʦʙʣʝʥʠʡ ʜʝʩʢʪʦʧʥʠʡ 

ʜʦʜʘʪʦʢ ʜʦ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʟ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʫ ʢʫʨʩʘʭ çʆʩʥʦʚʠ 

ʘʣʛʦʨʠʪʤʽʟʘʮʽʾ ʪʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷè, çʄʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Pythonè, çʆʙô̒ ʢʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷè. ɼʦʜʘʪʦʢ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʷʢ ʜʦʧʦʤʽʞʥʠʡ ʽʥʩʪʨʫʤʝʥʪ 

ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʧʨʦʚʝʜʝʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʘʥʷʪʴ ʪʘ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ ʨʦʙʦʪʠ ʟʜʦʙʫʚʘʯʽʚ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʫ ʟʤʽʰʘʥʦʤʫ ʥʘʚʯʘʥʥʽ. ʈʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʩʠʩʪʝʤʫ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʚʧʨʘʚ ʫ ʬʦʨʤʘʪʽ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʧʦʻʜʥʫʶʯʠ 

ʪʨʘʜʠʮʽʡʥʽ ʣʝʢʮʽʾ ʟ ʩʘʤʦʩʪʽʡʥʦʶ ʨʦʙʦʪʦʶ ʟʜʦʙʫʚʘʯʽʚ ʫ ʜʦʜʘʪʢʫ. ʊʘʢʠʡ ʧʽʜʭʽʜ 

ʩʧʨʠʷʻ ʛʣʠʙʰʦʤʫ ʨʦʟʫʤʽʥʥʶ ʤʘʪʝʨʽʘʣʫ ʪʘ ʬʦʨʤʫʚʘʥʥʶ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ɼʠʬʝʨʝʥʮʽʘʮʽʷ ʪʘ ʧʝʨʩʦʥʘʣʽʟʘʮʽʷ ʥʘʚʯʘʥʥʷ. ɺʘʨʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʤʦʞʣʠʚʦʩʪʽ ʜʦʜʘʪʢʫ ʜʣʷ ʘʜʘʧʪʘʮʽʾ ʨʽʚʥʷ ʩʢʣʘʜʥʦʩʪʽ ʟʘʚʜʘʥʴ ʜʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʧʦʪʨʝʙ ʟʜʦʙʫʚʘʯʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʽʰʝ ʧʽʜʪʨʠʤʫʚʘʪʠ ʷʢ ʧʦʯʘʪʢʽʚʮʽʚ, ʪʘʢ ʽ 

ʧʨʦʩʫʥʫʪʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʢʦʞʥʦʤʫ ʦʧʪʠʤʘʣʴʥʝ ʥʘʚʯʘʣʴʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʇʨʦʚʝʜʝʥʥʷ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ. ɼʦʜʘʪʦʢ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ 

ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʪʦʯʥʦʛʦ ʪʘ ʪʝʤʘʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʪʝʨʘʢʪʠʚʥʠʭ 

ʪʝʩʪʽʚ. ɸʚʪʦʤʘʪʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʧʝʨʝʚʽʨʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʟʚʦʣʷʻ ʚʠʢʣʘʜʘʯʝʚʽ 

ʦʧʝʨʘʪʠʚʥʦ ʦʪʨʠʤʫʚʘʪʠ ʦʙô̒ ʢʪʠʚʥʽ ʜʘʥʽ ʧʨʦ ʨʽʚʝʥʴ ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ 

ʟʜʦʙʫʚʘʯʘʤʠ. 

ʌʦʨʤʫʚʘʥʥʷ ʨʝʬʣʝʢʩʠʚʥʠʭ ʥʘʚʠʯʦʢ. ɿʘʚʜʷʢʠ ʤʠʪʪʻʚʦʤʫ ʟʚʦʨʦʪʥʦʤʫ ʟʚô̫ ʟʢʫ, 

ʢʦʨʠʩʪʫʚʘʯʽ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʘʤʦʩʪʽʡʥʦ ʘʥʘʣʽʟʫʚʘʪʠ ʩʚʦʾ ʧʦʤʠʣʢʠ, ʱʦ ʩʧʨʠʷʻ 

ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʚʤʽʥʥʶ ʩʘʤʦʩʪʽʡʥʦ ʟʥʘʭʦʜʠʪʠ ʽ ʚʠʧʨʘʚʣʷʪʠ 

ʥʝʜʦʣʽʢʠ ʫ ʢʦʜʽ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʫʻ ʨʽʚʝʥʴ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʫ ʥʘʚʯʘʥʥʽ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʫ ʧʦʟʘʘʫʜʠʪʦʨʥʽʡ ʨʦʙʦʪʽ. ɼʦʜʘʪʦʢ ʤʦʞʝ ʩʪʘʪʠ ʝʬʝʢʪʠʚʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʬʘʢʫʣʴʪʘʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʛʫʨʪʢʦʚʦʾ ʨʦʙʦʪʠ, 

ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʦʣʽʤʧʽʘʜ ʽ ʭʘʢʘʪʦʥʽʚ ʟ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʁʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ 

ʧʦʟʘʘʫʜʠʪʦʨʥʦʤʫ ʢʦʥʪʝʢʩʪʽ ʩʧʨʠʷʻ ʨʦʟʰʠʨʝʥʥʶ ʢʦʣʘ ʟʘʮʽʢʘʚʣʝʥʠʭ ʫ 

ʧʨʦʛʨʘʤʫʚʘʥʥʽ ʟʜʦʙʫʚʘʯʽʚ. 

ɼʣʷ ʧʝʜʘʛʦʛʽʯʥʠʭ ʟʘʢʣʘʜʽʚ ʜʦʜʘʪʦʢ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʷʢ ʧʨʠʢʣʘʜ 

ʨʝʘʣʽʟʘʮʽʾ ʮʠʬʨʦʚʦʛʦ ʟʘʩʦʙʫ ʥʘʚʯʘʥʥʷ, ʱʦ ʩʧʨʠʷʪʠʤʝ ʬʦʨʤʫʚʘʥʥʶ ʫ ʤʘʡʙʫʪʥʽʭ 

ʚʯʠʪʝʣʽʚ ʥʘʚʠʯʦʢ ʨʦʟʨʦʙʢʠ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʂʊ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʜʝʩʢʪʦʧʥʦʛʦ ʜʦʜʘʪʢʫ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʟʘʢʨʽʧʣʶʚʘʪʠ 

ʟʥʘʥʥʷ ʟ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Python ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʚʧʨʘʚ ʽ 

ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʩʧʨʠʷʻ ʘʢʪʠʚʥʦʤʫ ʟʘʣʫʯʝʥʥʶ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʜʦ 

ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ, ʧʽʜʚʠʱʝʥʥʶ ʤʦʪʠʚʘʮʽʾ, ʬʦʨʤʫʚʘʥʥʶ ʥʘʚʠʯʦʢ ʩʘʤʦʩʪʽʡʥʦʛʦ 

ʨʦʟʚô̫ ʟʘʥʥʷ ʘʣʛʦʨʠʪʤʽʯʥʠʭ ʟʘʜʘʯ ʽ ʥʘʧʠʩʘʥʥʷ ʢʦʜʫ. 
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ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʨʦʚʘʜʞʝʥʽ ʚ ʦʩʚʽʪʥʽʡ 

ʧʨʦʮʝʩ ʟʘʢʣʘʜʽʚ ʬʘʭʦʚʦʾ ʧʝʨʝʜʚʠʱʦʾ ʪʘ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ ʧʽʜʛʦʪʦʚʢʫ 

ʬʘʭʽʚʮʽʚ ɯʊ-ʩʬʝʨʠ. ɼʦʜʘʪʦʢ ʜʦʟʚʦʣʷʻ ʛʥʫʯʢʦ ʘʜʘʧʪʫʚʘʪʠ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʜʦ 

ʨʽʚʥʷ ʧʽʜʛʦʪʦʚʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ 

ʥʘʚʯʘʥʥʷ ʪʘ ʧʽʜʪʨʠʤʫʻ ʽʥʜʠʚʽʜʫʘʣʴʥʫ ʪʨʘʻʢʪʦʨʽʶ ʨʦʟʚʠʪʢʫ ʢʦʞʥʦʛʦ ʟʜʦʙʫʚʘʯʘ. 

ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʚʠʢʣʘʜʘʯʘʤʠ ʽʥʬʦʨʤʘʪʠʢʠ 

ʪʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʷʢ ʜʠʜʘʢʪʠʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʘʢʪʠʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ, ʧʨʦʚʝʜʝʥʥʷ ʪʝʤʘʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ, ʦʨʛʘʥʽʟʘʮʽʾ 

ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ, ʘ ʪʘʢʦʞ ʷʢ ʟʘʩʽʙ ʜʣʷ ʨʦʟʚʠʪʢʫ ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ. 

ɼʦʜʘʪʦʢ ʪʘʢʦʞ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʧʨʠʢʣʘʜʦʤ ʨʝʘʣʽʟʘʮʽʾ ʩʫʯʘʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʩʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʠʭ ʦʩʚʽʪʥʽʭ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʧʦʻʜʥʫʻ ʪʝʭʥʽʯʥʫ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʽʟ 

ʧʝʜʘʛʦʛʽʯʥʦʶ ʜʦʮʽʣʴʥʽʩʪʶ. 

ʆʢʨʽʤ ʦʩʚʽʪʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʨʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʚʧʨʘʚ ʽ ʪʝʩʪʽʚ ʻ 

ʧʨʠʢʣʘʜʦʤ ʽʥʪʝʛʨʘʮʽʾ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʠʥʮʠʧʽʚ ʫ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ 

ʨʦʙʠʪʴ ʾʾ ʧʦʪʝʥʮʽʡʥʦ ʧʨʠʜʘʪʥʦʶ ʜʣʷ ʢʦʤʝʨʮʽʡʥʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʩʝʨʝʜ 

ʧʣʘʪʬʦʨʤ ʥʝʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ, ʦʥʣʘʡʥ-ʢʫʨʩʽʚ, ʪʝʭʥʽʯʥʠʭ ʛʫʨʪʢʽʚ ʪʦʱʦ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʻ ʷʢ ʥʘʚʯʘʣʴʥʫ, ʪʘʢ ʽ ʽʥʥʦʚʘʮʽʡʥʦ-ʧʨʠʢʣʘʜʥʫ ʮʽʥʥʽʩʪʴ. 

ʋ ʤʝʞʘʭ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʢʦʥʮʝʧʮʽʶ ʪʘ 

ʨʝʘʣʽʟʦʚʘʥʦ ʧʨʦʪʦʪʠʧ ʩʠʩʪʝʤʠ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʚʧʨʘʚ ʽ ʪʝʩʪʽʚ ʜʣʷ ʟʘʢʨʽʧʣʝʥʥʷ ʟʥʘʥʴ 

ʟ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Python ʫ ʬʦʨʤʘʪʽ ʜʝʩʢʪʦʧʥʦʛʦ ʜʦʜʘʪʢʫ. ɸʥʘʣʽʟ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʪʘ ʪʝʭʥʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʜʽʙʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ ʪʘ ʨʦʟʚʠʪʢʫ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʚ ʩʝʨʝʜʦʚʠʱʽ, ʱʦ ʤʦʜʝʣʶʻ 

ʨʝʘʣʴʥʽ ʫʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʜʦʟʚʦʣʷʻ ʟʜʦʙʫʚʘʯʘʤ ʦʩʚʽʪʠ ʥʝ ʣʠʰʝ ʟʘʢʨʽʧʠʪʠ 

ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ, ʘ ʡ ʨʦʟʚʠʚʘʪʠ ʣʦʛʽʯʥʝ ʪʘ ʘʣʛʦʨʠʪʤʽʯʥʝ ʤʠʩʣʝʥʥʷ, ʚʤʽʥʥʷ 

ʘʥʘʣʽʟʫʚʘʪʠ ʧʦʤʠʣʢʠ, ʧʨʘʮʶʚʘʪʠ ʩʘʤʦʩʪʽʡʥʦ ʽ ʚʠʚʯʘʪʠ ʥʦʚʽ ʪʝʤʠ ʫ ʚʣʘʩʥʦʤʫ ʪʝʤʧʽ. 

ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʭʦʜ ʚʽʜ ʧʘʩʠʚʥʦʛʦ ʟʘʩʚʦʻʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʜʦ ʘʢʪʠʚʥʦʾ 

ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʦʨʽʻʥʪʦʚʘʥʦʾ ʥʘ ʨʝʟʫʣʴʪʘʪ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʠʣʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ ʢʨʦʩʧʣʘʪʬʦʨʤʝʥʦʾ 

ʨʦʟʨʦʙʢʠ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʝʬʝʢʪʠʚʥʽ, ʜʦʩʪʫʧʥʽ ʡ ʤʘʩʰʪʘʙʦʚʘʥʽ ʦʩʚʽʪʥʽ 

ʜʦʜʘʪʢʠ, ʷʢʽ ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʢʦʥʢʨʝʪʥʦʾ ʦʧʝʨʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʘ ʦʪʞʝ ï ʻ ʟʨʫʯʥʠʤʠ 

ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʉʪʚʦʨʝʥʠʡ ʜʦʜʘʪʦʢ ʤʦʞʝ ʙʫʪʠ ʘʜʘʧʪʦʚʘʥʠʡ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʫ ʬʦʨʤʘʣʴʥʽʡ ʦʩʚʽʪʽ, ʪʘʢ ʽ ʚ ʨʘʤʢʘʭ ʧʦʟʘʘʫʜʠʪʦʨʥʦʾ, ʩʘʤʦʩʪʽʡʥʦʾ 

ʯʠ ʜʠʩʪʘʥʮʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʶʪʴ ʷʢ ʪʝʦʨʝʪʠʯʥʝ, ʪʘʢ ʽ ʧʨʠʢʣʘʜʥʝ 

ʟʥʘʯʝʥʥʷ, ʩʧʨʠʷʶʯʠ ʫʜʦʩʢʦʥʘʣʝʥʥʶ ʤʝʪʦʜʠʢ ʥʘʚʯʘʥʥʷ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, 

ʨʦʟʰʠʨʝʥʥʶ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʮʠʬʨʦʚʦʾ ʧʝʜʘʛʦʛʽʢʠ, ʘ ʪʘʢʦʞ ʬʦʨʤʫʚʘʥʥʶ ʥʦʚʠʭ 

ʧʽʜʭʦʜʽʚ ʜʦ ʩʪʚʦʨʝʥʥʷ ʦʩʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʶ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 
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ʉʫʯʘʩʥʘ ʦʩʚʽʪʘ ʟʤʽʥʶʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʘ ʚʯʠʪʝʣʴ 

ʽʥʬʦʨʤʘʪʠʢʠ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʮʠʬʨʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʫʯʥʽʚ. 

ʄʘʡʙʫʪʥʽ ʧʝʜʘʛʦʛʠ ʤʘʶʪʴ ʙʫʪʠ ʜʦʙʨʝ ʧʽʜʛʦʪʦʚʣʝʥʠʤʠ ʜʦ ʮʽʻʾ ʤʽʩʽʾ, ʦʧʘʥʦʚʫʶʯʠ 

ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ, ʩʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ STEM-ʧʽʜʭʦʜʠ. ʎʠʬʨʦʚʘ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʚʢʣʶʯʘʻ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ, ʢʨʠʪʠʯʥʝ 

ʦʮʽʥʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʨʦʙʦʪʫ ʟ ʧʨʦʛʨʘʤʥʠʤʠ ʟʘʩʦʙʘʤʠ. ɺʯʠʪʝʣʴ ʧʦʚʠʥʝʥ ʥʝ 

ʣʠʰʝ ʚʦʣʦʜʽʪʠ ʪʝʭʥʽʯʥʠʤʠ ʟʥʘʥʥʷʤʠ, ʘ ʡ ʫʤʽʪʠ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʾʭ ʫ ʥʘʚʯʘʥʥʽ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʽʥʪʝʨʘʢʪʠʚʥʽ ʧʣʘʪʬʦʨʤʠ, ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ ʪʘ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ. 

ʇʦʩʪʽʡʥʠʡ ʧʨʦʬʝʩʽʡʥʠʡ ʨʦʟʚʠʪʦʢ ʻ ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʧʽʜʛʦʪʦʚʢʠ ʧʝʜʘʛʦʛʽʚ ʜʦ 

ʟʤʽʥ ʫ ʩʬʝʨʽ ʪʝʭʥʦʣʦʛʽʡ. 

ʄʝʪʦʜʠ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʚʢʣʶʯʘʶʪʴ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʥʘʚʯʘʣʴʥʽ ʩʪʨʘʪʝʛʽʾ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʪʘ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʦʾ ʦʩʚʽʪʠ. ɼʣʷ ʝʬʝʢʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʧʝʜʘʛʦʛʽʚ 

ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ, ʱʦ ʚʨʘʭʦʚʫʻ ʘʢʪʫʘʣʴʥʽ ʦʩʚʽʪʥʽ 

ʪʝʥʜʝʥʮʽʾ ʪʘ ʚʠʢʣʠʢʠ. ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʘʩʧʝʢʪʽʚ ʧʽʜʛʦʪʦʚʢʠ ʻ ʦʩʚʽʪʥʽ ʩʪʨʘʪʝʛʽʾ. 

ʂʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʽʜʭʽʜ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʨʦʟʚʠʪʦʢ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ, ʷʢʽ 

ʤʘʡʙʫʪʥʽ ʚʯʠʪʝʣʽ ʟʘʩʪʦʩʦʚʫʚʘʪʠʤʫʪʴ ʫ ʨʦʙʦʪʽ ʚ ʮʠʬʨʦʚʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ʇʨʦʻʢʪʥʝ ʥʘʚʯʘʥʥʷ ʜʘʻ ʟʤʦʛʫ ʩʪʫʜʝʥʪʘʤ ʧʨʘʮʶʚʘʪʠ ʥʘʜ ʨʝʘʣʴʥʠʤʠ ʢʝʡʩʘʤʠ, 

ʩʪʚʦʨʶʶʯʠ ʚʣʘʩʥʽ ʦʩʚʽʪʥʽ ʧʨʦʻʢʪʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ STEM-ʦʩʚʽʪʠ ʜʦʧʦʤʘʛʘʻ 

ʽʥʪʝʛʨʫʚʘʪʠ ʽʥʬʦʨʤʘʪʠʢʫ, ʤʘʪʝʤʘʪʠʢʫ, ʽʥʞʝʥʝʨʽʶ ʪʘ ʧʨʠʨʦʜʥʠʯʽ ʥʘʫʢʠ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ. ɯʥʪʝʨʘʢʪʠʚʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ ʩʧʨʠʷʶʪʴ ʢʨʘʱʦʤʫ 

ʟʘʩʚʦʻʥʥʶ ʤʘʪʝʨʽʘʣʫ. ɿʤʽʰʘʥʝ ʥʘʚʯʘʥʥʷ ʩʪʚʦʨʶʻ ʛʥʫʯʢʫ ʦʩʚʽʪʥʶ ʤʦʜʝʣʴ, ʷʢʘ 

ʚʨʘʭʦʚʫʻ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʪʫʜʝʥʪʽʚ [1, c. 122]. ʆʢʨʽʤ ʤʝʪʦʜʠʯʥʠʭ 

ʧʽʜʭʦʜʽʚ, ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʽʜʛʦʪʦʚʮʽ ʚʽʜʽʛʨʘʶʪʴ ʮʠʬʨʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ. ʄʘʡʙʫʪʥʽʭ 

ʫʯʠʪʝʣʽʚ ʥʝʦʙʭʽʜʥʦ ʥʘʚʯʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʭʤʘʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʅʘʚʠʯʢʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʘʣʛʦʨʠʪʤʽʟʘʮʽʾ ʬʦʨʤʫʶʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʦʚ Python, JavaScript ʪʘ Scratch, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʣʘʜʘʪʠ ʮʽ ʧʨʝʜʤʝʪʠ ʫ 

ʰʢʦʣʽ. ʎʠʬʨʦʚʽ ʦʩʚʽʪʥʽ ʧʣʘʪʬʦʨʤʠ, ʟʦʢʨʝʤʘ Moodle, Classtime ʪʘ Code.org, 

ʜʦʧʦʤʘʛʘʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʽʥʪʝʨʘʢʪʠʚʥʽ ʢʫʨʩʠ. ɺʽʨʪʫʘʣʴʥʽ ʣʘʙʦʨʘʪʦʨʽʾ, ʪʘʢʽ ʷʢ PhET 

ʪʘ Labster, ʜʘʶʪʴ ʟʤʦʛʫ ʤʦʜʝʣʶʚʘʪʠ ʥʘʚʯʘʣʴʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

https://speka.media/n15469-v7yl83
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ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʦʩʚʽʪʽ, ʟʦʢʨʝʤʘ ʯʘʪ-ʙʦʪʽʚ ʪʘ ʘʜʘʧʪʠʚʥʠʭ ʩʠʩʪʝʤ ʥʘʚʯʘʥʥʷ, 

ʩʧʨʠʷʻ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ɺʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʧʽʜʛʦʪʦʚʢʠ ʻ 

ʨʦʣʴ ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʦʾ ʦʩʚʽʪʠ. ɺʠʱʽ ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ ʧʦʚʠʥʥʽ ʦʥʦʚʣʶʚʘʪʠ ʦʩʚʽʪʥʽ 

ʧʨʦʛʨʘʤʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʫʯʘʩʥʠʭ ʚʠʤʦʛ. ʅʝʦʙʭʽʜʥʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ 

ʧʨʘʢʪʠʢʦʦʨʽʻʥʪʦʚʘʥʽ ʢʫʨʩʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʩʪʫʜʝʥʪʘʤ ʧʨʘʮʶʚʘʪʠ ʟ ʨʝʘʣʴʥʠʤʠ 

ʦʩʚʽʪʥʽʤʠ ʢʝʡʩʘʤʠ. ʇʝʜʘʛʦʛʽʯʥʽ ʭʘʢʘʪʦʥʠ ʨʦʟʚʠʚʘʶʪʴ ʥʘʚʠʯʢʠ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ ʪʘ 

ʜʦʧʦʤʘʛʘʶʪʴ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʮʠʬʨʦʚʽ ʨʽʰʝʥʥʷ ʫ ʥʘʚʯʘʥʥʷ. ʄʽʞʥʘʨʦʜʥʽ ʦʥʣʘʡʥ-

ʢʫʨʩʠ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʪʫʜʝʥʪʘʤ ʦʪʨʠʤʫʚʘʪʠ ʩʝʨʪʠʬʽʢʘʮʽʶ ʟ ʩʫʯʘʩʥʠʭ ʦʩʚʽʪʥʽʭ 

ʪʝʭʥʦʣʦʛʽʡ. ɼʫʘʣʴʥʘ ʦʩʚʽʪʘ ʟʘʙʝʟʧʝʯʫʻ ʪʽʩʥʫ ʩʧʽʚʧʨʘʮʶ ʤʽʞ ʫʥʽʚʝʨʩʠʪʝʪʘʤʠ ʪʘ 

ʰʢʦʣʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʪʫʜʝʥʪʘʤ ʧʨʦʚʦʜʠʪʠ ʧʨʘʢʪʠʯʥʽ ʟʘʥʷʪʪʷ ʱʝ ʧʽʜ ʯʘʩ 

ʥʘʚʯʘʥʥʷ. ʉʪʘʞʫʚʘʥʥʷ ʫ ʧʨʦʚʽʜʥʠʭ ɯʊ-ʢʦʤʧʘʥʽʷʭ ʩʧʨʠʷʻ ʦʙʤʽʥʫ ʜʦʩʚʽʜʦʤ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʶ ʥʦʚʽʪʥʽʭ ʮʠʬʨʦʚʠʭ ʨʽʰʝʥʴ ʫ ʩʬʝʨʫ ʦʩʚʽʪʠ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʥʝʦʙʭʽʜʥʦ ʧʦʩʪʽʡʥʦ ʦʥʦʚʣʶʚʘʪʠ 

ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ ʚ ʫʥʽʚʝʨʩʠʪʝʪʘʭ, ʚʨʘʭʦʚʫʶʯʠ ʩʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʚʠʢʣʠʢʠ. ʊʘʢʦʞ 

ʚʘʞʣʠʚʦ ʧʨʦʚʦʜʠʪʠ ʪʨʝʥʽʥʛʠ ʜʣʷ ʚʠʢʣʘʜʘʯʽʚ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ EdTech-ʨʽʰʝʥʴ ʪʘ 

ʟʘʙʝʟʧʝʯʠʪʠ ʘʢʪʠʚʥʫ ʩʧʽʚʧʨʘʮʶ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʟʽ ʰʢʦʣʘʤʠ, ʱʦ ʩʧʨʠʷʪʠʤʝ 

ʧʨʦʭʦʜʞʝʥʥʶ ʧʨʘʢʪʠʢʠ ʩʪʫʜʝʥʪʘʤʠ ʚ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ. ʂʨʽʤ ʪʦʛʦ, ʩʣʽʜ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʙʝʟʧʝʨʝʨʚʥʝ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʧʝʜʘʛʦʛʽʚ ʯʝʨʝʟ ʢʫʨʩʠ ʧʽʜʚʠʱʝʥʥʷ 

ʢʚʘʣʽʬʽʢʘʮʽʾ ʪʘ ʩʪʠʤʫʣʶʚʘʪʠ ʨʦʟʨʦʙʢʫ ʘʚʪʦʨʩʴʢʠʭ ʮʠʬʨʦʚʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʥʘʚʯʘʥʥʷ 

ʽʥʬʦʨʤʘʪʠʢʠ. ɽʬʝʢʪʠʚʥʘ ʧʽʜʛʦʪʦʚʢʘ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʻ ʢʣʶʯʦʚʠʤ 

ʬʘʢʪʦʨʦʤ ʫ ʬʦʨʤʫʚʘʥʥʽ ʮʠʬʨʦʚʦʾ ʛʨʘʤʦʪʥʦʩʪʽ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ. ɺʦʥʘ ʧʦʪʨʝʙʫʻ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʩʫʯʘʩʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ, ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʘʢʪʠʚʥʫ ʨʦʣʴ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʫ ʨʦʟʚʠʪʢʫ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʢʘʜʨʽʚ. 

ʄʘʡʙʫʪʥʽ ʧʝʜʘʛʦʛʠ ʧʦʚʠʥʥʽ ʥʝ ʣʠʰʝ ʩʘʤʽ ʚʦʣʦʜʽʪʠ ʮʠʬʨʦʚʠʤʠ ʥʘʚʠʯʢʘʤʠ, ʘ 

ʡ ʫʤʽʪʠ ʝʬʝʢʪʠʚʥʦ ʧʝʨʝʜʘʚʘʪʠ ʮʽ ʟʥʘʥʥʷ ʫʯʥʷʤ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʘʢʪʠʯʥʽ ʧʽʜʭʦʜʠ, ʷʢʽ ʧʦʻʜʥʫʶʪʴ ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʝʪʦʜʠ ʥʘʚʯʘʥʥʷ, 

ʧʨʦʙʣʝʤʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ ʟʘʚʜʘʥʥʷ ʪʘ ʨʝʘʣʴʥʽ ʢʝʡʩʠ. ʆʜʥʠʤ ʽʟ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʭ 

ʩʧʦʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʻ ʧʨʦʻʢʪʥʘ ʜʽʷʣʴʥʽʩʪʴ. ɻʝʡʤʽʬʽʢʘʮʽʷ ʻ ʱʝ ʦʜʥʠʤ ʝʬʝʢʪʠʚʥʠʤ 

ʧʽʜʭʦʜʦʤ ʜʦ ʥʘʚʯʘʥʥʷ ʮʠʬʨʦʚʠʭ ʥʘʚʠʯʦʢ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʩʚʽʪʥʽʭ ʽʛʦʨ, 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʪʝʩʪʽʚ ʽ ʟʘʚʜʘʥʴ ʫ ʬʦʨʤʘʪʽ ʢʚʝʩʪʽʚ ʨʦʙʠʪʴ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ 

ʮʽʢʘʚʠʤ ʪʘ ʤʦʪʠʚʫʶʯʠʤ. ʇʣʘʪʬʦʨʤʠ Code.org, Scratch ʜʦʧʦʤʘʛʘʶʪʴ ʤʦʣʦʜʰʠʤ 

ʰʢʦʣʷʨʘʤ ʟʨʦʟʫʤʽʪʠ ʦʩʥʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʯʝʨʝʟ ʛʨʫ [2, c. 182]. ɼʣʷ ʩʪʘʨʰʠʭ 

ʫʯʥʽʚ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʙʽʣʴʰ ʩʢʣʘʜʥʽ ʩʝʨʝʜʦʚʠʱʘ, ʪʘʢʽ ʷʢ Unity ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʽʛʦʨ ʘʙʦ Arduino ʜʣʷ ʨʦʙʦʪʠ ʟ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘʤʠ. ʄʘʡʙʫʪʥʽ ʚʯʠʪʝʣʽ ʧʦʚʠʥʥʽ 

ʥʘʚʯʘʪʠʩʷ ʤʝʪʦʜʘʤ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʷʢʝ ʧʦʻʜʥʫʻ ʪʨʘʜʠʮʽʡʥʽ ʫʨʦʢʠ ʟ 

ʮʠʬʨʦʚʠʤʠ ʨʝʩʫʨʩʘʤʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʧʣʘʪʬʦʨʤ, ʪʘʢʠʭ ʷʢ Google 

Classroom, Moodle ʘʙʦ Classtime, ʜʦʟʚʦʣʷʻ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʜʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ, 

ʧʝʨʝʚʽʨʷʪʠ ʟʥʘʥʥʷ ʫʯʥʽʚ ʪʘ ʘʜʘʧʪʫʚʘʪʠ ʟʘʚʜʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭʥʽʭ ʧʦʪʨʝʙ. 

ʆʥʣʘʡʥ-ʢʫʨʩʠ ʪʘ ʚʽʜʝʦʫʨʦʢʠ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʫʯʥʷʤ ʩʘʤʦʩʪʽʡʥʦ ʦʧʘʥʦʚʫʚʘʪʠ 

ʤʘʪʝʨʽʘʣ, ʘ ʚʯʠʪʝʣʴ ʚʠʢʦʥʫʻ ʨʦʣʴ ʤʝʥʪʦʨʘ, ʷʢʠʡ ʩʧʨʷʤʦʚʫʻ ʾʭ ʪʘ ʜʦʧʦʤʘʛʘʻ 

ʨʦʟʽʙʨʘʪʠ ʩʢʣʘʜʥʽ ʪʝʤʠ. ɿʥʘʯʥʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʮʠʬʨʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ 

ʚʽʜʽʛʨʘʻ ʨʦʙʦʪʘ ʟ ʚʽʜʢʨʠʪʠʤʠ ʜʘʥʠʤʠ ʪʘ ʾʭʥʽʡ ʘʥʘʣʽʟ. ʋʯʥʽ ʤʦʞʫʪʴ ʥʘʚʯʘʪʠʩʷ 

ʦʙʨʦʙʣʷʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ Google Sheets, Power BI 
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ʘʙʦ Python. ʎʝ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʥʘʚʠʯʦʢ ʨʦʙʦʪʠ ʟ ʚʝʣʠʢʠʤʠ ʤʘʩʠʚʘʤʠ ʽʥʬʦʨʤʘʮʽʾ 

ʪʘ ʜʦʧʦʤʘʛʘʻ ʨʦʟʫʤʽʪʠ ʧʨʠʥʮʠʧʠ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʱʦ ʻ ʚʘʞʣʠʚʠʤʠ ʚ ʩʫʯʘʩʥʦʤʫ 

ʮʠʬʨʦʚʦʤʫ ʩʚʽʪʽ. ʆʩʦʙʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʻ ʥʘʚʯʘʥʥʷ ʙʝʟʧʝʢʠ ʚ ʽʥʪʝʨʥʝʪʽ ʪʘ ʮʠʬʨʦʚʦʾ 

ʝʪʠʢʠ. ʄʘʡʙʫʪʥʽ ʚʯʠʪʝʣʽ ʧʦʚʠʥʥʽ ʧʨʠʜʽʣʷʪʠ ʫʚʘʛʫ ʧʠʪʘʥʥʷʤ ʢʽʙʝʨʙʝʟʧʝʢʠ, ʟʘʭʠʩʪʫ 

ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʛʨʘʤʦʪʥʦʩʪʽ. ʋʯʥʽ ʧʦʚʠʥʥʽ ʚʤʽʪʠ 

ʨʦʟʧʽʟʥʘʚʘʪʠ ʬʽʰʠʥʛʦʚʽ ʘʪʘʢʠ, ʟʘʭʠʱʘʪʠ ʩʚʦʾ ʦʙʣʽʢʦʚʽ ʟʘʧʠʩʠ ʪʘ ʙʝʟʧʝʯʥʦ 

ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʮʠʬʨʦʚʠʤʠ ʨʝʩʫʨʩʘʤʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʧʣʘʪʬʦʨʤ, ʪʘʢʠʭ 

ʷʢ CyberSmart ʘʙʦ Google Safety Center, ʜʦʧʦʤʘʛʘʻ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʮʠʬʨʦʚʦʾ 

ʦʙʽʟʥʘʥʦʩʪʽ. ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ ʨʦʟʚʠʪʦʢ ʥʘʚʠʯʦʢ ʨʦʙʦʪʠ ʟ ʰʪʫʯʥʠʤ ʽʥʪʝʣʝʢʪʦʤ 

ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʻʶ. ʄʘʡʙʫʪʥʽ ʚʯʠʪʝʣʽ ʤʦʞʫʪʴ ʥʘʚʯʘʪʠ ʫʯʥʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʥʝʡʨʦʤʝʨʝʞʽ ʜʣʷ ʘʥʘʣʽʟʫ ʪʝʢʩʪʫ, ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʟʦʙʨʘʞʝʥʴ ʘʙʦ ʩʪʚʦʨʝʥʥʷ ʯʘʪ-ʙʦʪʽʚ. 

ʇʣʘʪʬʦʨʤʠ Teachable Machine ʚʽʜ Google ʘʙʦ ChatGPT API ʜʦʟʚʦʣʷʶʪʴ ʰʢʦʣʷʨʘʤ 

ʟʨʦʟʫʤʽʪʠ ʦʩʥʦʚʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʩʪʚʦʨʶʚʘʪʠ ʚʣʘʩʥʽ ʧʨʦʻʢʪʠ [3, c. 180]. 

ʇʨʘʢʪʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʥʘʚʯʘʥʥʷ ʮʠʬʨʦʚʠʭ ʥʘʚʠʯʦʢ ʤʘʶʪʴ ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʨʝʘʣʴʥʠʭ 

ʢʝʡʩʘʭ. ʋʯʥʽ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʥʘʜ ʨʦʟʚô̫ ʟʘʥʥʷʤ ʘʢʪʫʘʣʴʥʠʭ ʧʨʦʙʣʝʤ, 

ʥʘʧʨʠʢʣʘʜ, ʨʦʟʨʦʙʣʷʪʠ ʮʠʬʨʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʜʦʚʢʽʣʣʷ, 

ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʨʦʟʢʣʘʜʠ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʘʙʦ ʩʪʚʦʨʶʚʘʪʠ ʦʩʚʽʪʥʽ ʜʦʜʘʪʢʠ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʧʨʘʢʪʠʯʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʥʴ. ɽʬʝʢʪʠʚʥʝ ʬʦʨʤʫʚʘʥʥʷ ʮʠʬʨʦʚʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚʠʤʘʛʘʻ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ, ʷʢʠʡ ʧʦʻʜʥʫʻ ʽʥʪʝʨʘʢʪʠʚʥʽ ʤʝʪʦʜʠ, ʩʫʯʘʩʥʽ ʮʠʬʨʦʚʽ 

ʧʣʘʪʬʦʨʤʠ ʪʘ ʨʝʘʣʴʥʽ ʟʘʚʜʘʥʥʷ. ʄʘʡʙʫʪʥʽ ʚʯʠʪʝʣʽ ʧʦʚʠʥʥʽ ʚʦʣʦʜʽʪʠ ʩʫʯʘʩʥʠʤʠ 

ʤʝʪʦʜʠʢʘʤʠ ʥʘʚʯʘʥʥʷ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʥʦʚʘʮʽʡʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʥʘʚʯʘʪʠ ʫʯʥʽʚ 

ʥʝ ʣʠʰʝ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʘ ʡ ʢʨʠʪʠʯʥʦ ʾʭ ʦʮʽʥʶʚʘʪʠ. ʊʽʣʴʢʠ ʪʘʢʠʡ 

ʧʽʜʭʽʜ ʜʦʟʚʦʣʠʪʴ ʧʽʜʛʦʪʫʚʘʪʠ ʤʦʣʦʜʝ ʧʦʢʦʣʽʥʥʷ ʜʦ ʫʩʧʽʰʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ 

ʮʠʬʨʦʚʦʤʫ ʩʚʽʪʽ [4, c. 92]. 

ʇʽʜʛʦʪʦʚʢʘ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʮʠʬʨʦʚʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚ ʫʯʥʽʚ ʻ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʩʫʯʘʩʥʦʾ ʦʩʚʽʪʠ. ʎʠʬʨʦʚʘ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʻ ʥʝ ʧʨʦʩʪʦ ʪʝʭʥʽʯʥʦʶ ʥʘʚʠʯʢʦʶ, ʘ ʢʦʤʧʣʝʢʩʥʠʤ ʚʤʽʥʥʷʤ 

ʢʨʠʪʠʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʾ, ʘʥʘʣʽʟʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʜʦʪʨʠʤʫʚʘʪʠʩʷ 

ʧʨʠʥʮʠʧʽʚ ʢʽʙʝʨʙʝʟʧʝʢʠ ʪʘ ʙʫʪʠ ʛʦʪʦʚʠʤ ʜʦ ʚʠʢʣʠʢʽʚ ʮʠʬʨʦʚʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. 

ʉʫʯʘʩʥʘ ʫʥʽʚʝʨʩʠʪʝʪʩʴʢʘ ʦʩʚʽʪʘ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʧʽʜʛʦʪʦʚʮʽ ʧʝʜʘʛʦʛʽʚ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʾʭ ʥʝʦʙʭʽʜʥʠʤʠ ʤʝʪʦʜʠʢʘʤʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʥʘʚʯʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʻʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʛʝʡʤʽʬʽʢʘʮʽʾ, ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ, 

ʨʦʙʦʪʠ ʟ ʚʽʜʢʨʠʪʠʤʠ ʜʘʥʠʤʠ ʪʘ ʰʪʫʯʥʠʤ ʽʥʪʝʣʝʢʪʦʤ ʜʦʧʦʤʘʛʘʻ ʟʨʦʙʠʪʠ 

ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʙʽʣʴʰ ʧʨʘʢʪʠʯʥʠʤ ʽ ʮʽʢʘʚʠʤ ʜʣʷ ʫʯʥʽʚ. ʄʘʡʙʫʪʥʽ ʚʯʠʪʝʣʽ 

ʤʘʶʪʴ ʥʝ ʣʠʰʝ ʧʝʨʝʜʘʚʘʪʠ ʟʥʘʥʥʷ, ʘ ʡ ʤʦʪʠʚʫʚʘʪʠ ʰʢʦʣʷʨʽʚ ʜʦ ʜʦʩʣʽʜʞʝʥʴ, 

ʪʚʦʨʯʦʩʪʽ ʪʘ ʩʘʤʦʩʪʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʫ ʩʬʝʨʽ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʈʝʘʣʽʟʘʮʽʷ ʮʠʭ 

ʧʽʜʭʦʜʽʚ ʧʦʪʨʝʙʫʻ ʢʦʤʧʣʝʢʩʥʦʾ ʧʽʜʪʨʠʤʢʠ ʟ ʙʦʢʫ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ, 

ʧʨʦʬʝʩʽʡʥʦʾ ʩʧʽʣʴʥʦʪʠ ʪʘ ʜʝʨʞʘʚʠ. ɯʥʪʝʛʨʘʮʽʷ ʩʫʯʘʩʥʠʭ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʩʧʨʠʷʪʠʤʝ ʨʦʟʚʠʪʢʫ ʥʦʚʦʾ ʛʝʥʝʨʘʮʽʾ ʚʯʠʪʝʣʽʚ, ʷʢʽ ʟʜʘʪʥʽ 

ʬʦʨʤʫʚʘʪʠ ʚ ʫʯʥʽʚ ʥʘʚʠʯʢʠ ʍʍɯ ʩʪʦʣʽʪʪʷ. ʗʢʽʩʥʘ ʧʽʜʛʦʪʦʚʢʘ ʤʘʡʙʫʪʥʽʭ ʧʝʜʘʛʦʛʽʚ ʻ 

ʟʘʧʦʨʫʢʦʶ ʫʩʧʽʰʥʦʛʦ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʦʾ ʦʩʚʽʪʠ ʪʘ ʩʪʚʦʨʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʛʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 
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ʘʩʠʩʪʝʥʪʽʚ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʪʘ ʾʭʥʴʦʛʦ ʚʧʣʠʚʫ ʥʘ ʷʢʽʩʪʴ ʦʩʚʽʪʠ. ʆʪʞʝ, ʤʝʪʘ 

ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʦʮʽʥʮʽ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʩʪʦʤʽʟʦʚʘʥʦʛʦ 
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AI-ʘʩʠʩʪʝʥʪʘ, ʩʪʚʦʨʝʥʦʛʦ ʥʘ ʙʘʟʽ ChatGPT, ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʢʫʨʩʫ çUI/UX 

Design in Englishè ʪʘ ʚ ʘʥʘʣʽʟʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʧʨʦʬʝʩʽʡʥʠʭ ʽ ʤʦʚʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʩʪʫʜʝʥʪʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ çɯʥʞʝʥʝʨʽʷ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷè. 

ʋ ʨʘʤʢʘʭ ʢʫʨʩʫ çUI/UX Design in Englishè ʙʫʣʦ ʚʧʨʦʚʘʜʞʝʥʦ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʡ AI-ʽʥʩʪʨʫʤʝʥʪ ʧʽʜʪʨʠʤʢʠ ʥʘʚʯʘʥʥʷ ï Customer AI Assistant, 

ʩʪʚʦʨʝʥʠʡ ʚʠʢʣʘʜʘʯʝʤ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʜʝʣʽ ChatGPT. 

Customer AI Assistant ï ʮʝ ʢʘʩʪʦʤʽʟʦʚʘʥʠʡ ʚʽʨʪʫʘʣʴʥʠʡ ʧʦʤʽʯʥʠʢ, ʩʪʚʦʨʝʥʠʡ 

ʥʘ ʙʘʟʽ ʤʦʚʥʦʾ ʤʦʜʝʣʽ GPT, ʷʢʠʡ ʢʦʨʠʩʪʫʚʘʯ (ʚʠʢʣʘʜʘʯ) ʥʘʣʘʰʪʦʚʫʻ ʧʽʜ ʚʣʘʩʥʽ ʮʽʣʽ: 

ʟʘʚʘʥʪʘʞʫʻ ʧʝʨʝʚʽʨʝʥʽ ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʬʦʨʤʫʻ ʽʥʩʪʨʫʢʮʽʾ ʪʘ ʩʪʠʣʴ ʚʟʘʻʤʦʜʽʾ. 

ʊʘʢʠʡ ʘʩʠʩʪʝʥʪ ʚʠʢʦʥʫʻ ʨʦʣʴ ʮʠʬʨʦʚʦʛʦ ʪʴʶʪʦʨʘ, ʟʜʘʪʥʦʛʦ ʥʘʜʘʚʘʪʠ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʫ ʧʽʜʪʨʠʤʢʫ ʩʪʫʜʝʥʪʘʤ ʫ ʨʝʞʠʤʽ ʜʽʘʣʦʛʫ, ʧʝʨʝʚʘʞʥʦ ʘʥʛʣʽʡʩʴʢʦʶ 

ʤʦʚʦʶ, ʙʘʟʫʶʯʠʩʴ ʥʘ ʘʚʪʦʨʩʴʢʠʭ ʜʞʝʨʝʣʘʭ [2]. 

ʋ ʢʫʨʩʽ çUI/UX Design in Englishè ʘʩʠʩʪʝʥʪ ʙʫʣʦ ʥʘʧʦʚʥʝʥʦ ʤʝʪʦʜʠʯʥʠʤʠ 

ʤʘʪʝʨʽʘʣʘʤʠ (ʧʨʦʛʨʘʤʘ ʆʂ, ʨʦʙʦʯʘ ʧʨʦʛʨʘʤʘ), ʧʨʠʢʣʘʜʘʤʠ ʜʠʟʘʡʥ-ʧʨʦʻʢʪʽʚ, 

ʛʣʦʩʘʨʽʷʤʠ, ʧʨʘʢʪʠʯʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ, ʪʦʱʦ. ʇʦʩʠʣʘʥʥʷ ʥʘ ʩʪʚʦʨʝʥʠʡ Customer AI 

Assistant ʧʽʜ ʥʘʟʚʦʶ çUI/UX Design in Englishè (ʨʠʩ. 1) ʨʘʟʦʤ ʟ ʽʥʩʪʨʫʢʮʽʻʶ ʱʦʜʦ 

ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʫʣʦ ʜʦʩʪʫʧʥʝ ʩʪʫʜʝʥʪʘʤ ʟ ʩʠʣʘʙʫʩʫ ʆʂ. 

 

ʈʠʩ. 1. Customer AI Assistant (ʩʢʨʽʥ ʟ ChatGPT) 

ɺʽʜʧʦʚʽʜʽ AI ʥʘ ʟʘʧʠʪʠ ʩʪʫʜʝʥʪʽʚ ʟʘʙʝʟʧʝʯʫʚʘʣʠ ʧʦʷʩʥʝʥʥʷ ʪʝʨʤʽʥʽʚ, 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʽʥʩʪʨʫʤʝʥʪʽʚ (Figma, Miro, Sketch, Zeplin, XD, Invision ʪʦʱʦ), ʘ 

ʪʘʢʦʞ ʜʦʧʦʤʦʛʫ ʫ ʧʽʜʛʦʪʦʚʮʽ ʧʨʦʻʢʪʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʢʫʨʩʫ. 

ʆʜʥʘʢ, ʥʘʚʽʪʴ ʫ ʢʘʩʪʦʤʽʟʦʚʘʥʦʤʫ ʬʦʨʤʘʪʽ GPT ʤʦʞʝ ʢʦʤʙʽʥʫʚʘʪʠ 

ʟʘʚʘʥʪʘʞʝʥʠʡ ʢʦʥʪʝʥʪ ʽʟ ʚʣʘʩʥʦʶ ʤʦʚʥʦʶ ʙʘʟʦʶ ʟʥʘʥʴ, ʱʦ ʩʪʚʦʨʶʻ ʨʠʟʠʢ 

ʦʪʨʠʤʘʥʥʷ ʟʤʽʰʘʥʠʭ ʘʙʦ ʥʝʜʦʩʪʘʪʥʴʦ ʪʦʯʥʠʭ ʚʽʜʧʦʚʽʜʝʡ. ʉʘʤʝ ʪʦʤʫ ʚʘʞʣʠʚʦ 

ʧʦʻʜʥʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ AI-ʘʩʠʩʪʝʥʪʘ ʟ ʨʝʛʫʣʷʨʥʠʤ ʤʦʥʽʪʦʨʠʥʛʦʤ ʡʦʛʦ ʨʦʙʦʪʠ ʪʘ 

ʫʪʦʯʥʝʥʥʷʤ ʚʽʜʧʦʚʽʜʝʡ, ʱʦ ʤʘʶʪʴ ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʟʘʩʚʦʻʥʥʷ 

ʤʘʪʝʨʽʘʣʫ [1; 3]. 

Customer AI Assistant ʤʘʻ ʥʠʟʢʫ ʧʝʨʝʚʘʛ ʚʧʨʦʚʘʜʞʝʥʥʷ, ʩʝʨʝʜ ʥʠʭ ʤʦʞʥʘ 

ʚʠʜʽʣʠʪʠ ʪʘʢʽ: ʘʜʘʧʪʠʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ ʜʦ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʩʪʠʣʶ ʟʘʩʚʦʻʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ; ʧʦʛʣʠʙʣʝʥʥʷ ʟʥʘʥʴ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ ʫ ʬʘʭʦʚʦʤʫ ʢʦʥʪʝʢʩʪʽ; ʧʽʜʪʨʠʤʢʘ 

ʩʘʤʦʩʪʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ; ʦʧʪʠʤʽʟʘʮʽʷ ʯʘʩʫ ʚʠʢʣʘʜʘʯʘ ʪʘ ʟʤʝʥʰʝʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ; ʧʽʜʚʠʱʝʥʥʷ ʤʦʪʠʚʘʮʽʾ ʪʘ ʘʢʪʠʚʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʥʘ ʟʘʥʷʪʪʷʭ. 

ʆʯʝʚʠʜʥʦ ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ Customer AI Assistant ʤʘʻ ʥʝ ʣʠʰʝ ʧʝʨʝʚʘʛ, ʘ ʡ 

ʧʝʚʥʽ ʨʠʟʠʢʠ ʱʦʜʦ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʉʝʨʝʜ ʥʠʭ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʘʢʽ: ʥʘʜʤʽʨʥʘ 

ʟʘʣʝʞʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʚʽʜ AI ʙʝʟ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ; ʤʦʞʣʠʚʽʩʪʴ 
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ʛʝʥʝʨʘʮʽʾ ʥʝʢʦʨʝʢʪʥʦʛʦ ʘʙʦ ʟʤʽʰʘʥʦʛʦ ʢʦʥʪʝʥʪʫ; ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʟʘʻʤʦʜʽʡ 

ʩʪʫʜʝʥʪʽʚ ʤʽʞ ʩʦʙʦʶ. 

ɿʤʝʥʰʠʪʠ ʧʝʨʝʨʘʭʦʚʘʥʽ ʨʠʟʠʢʠ ʜʦʧʦʤʘʛʘʻ ʧʦʩʪʽʡʥʝ ʥʘʛʘʜʫʚʘʥʥʷ ʩʪʫʜʝʥʪʘʤ 

ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʧʨʦ ʚʘʞʣʠʚʽʩʪʴ ʚʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ ʚ 

ʢʦʤʘʥʜʽ, ʘ ʪʘʢʦʞ ʧʨʦ ʝʪʠʯʥʠʡ ʙʽʢ ʚʠʢʦʨʠʩʪʘʥʥʷ Customer AI Assistant. 

ʑʦʜʦ ʧʨʘʢʪʠʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʧʨʦʚʘʜʞʝʥʥʷ, ʚʚʘʞʘʻʤʦ ʟʘ ʜʦʮʽʣʴʥʝ ʚʠʜʽʣʠʪʠ 

ʪʘʢʽ: ʩʪʫʜʝʥʪʠ ʧʦʯʘʣʠ ʘʢʪʠʚʥʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʥʛʣʦʤʦʚʥʽ ʪʝʨʤʽʥʠ ʪʘ ʜʞʝʨʝʣ; 

ʟʨʦʩʣʦ ʟʘʮʽʢʘʚʣʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʫ ʚʠʚʯʝʥʥʽ UI/UX ʜʠʟʘʡʥʫ; ʩʪʫʜʝʥʪʠ ʚʠʩʣʦʚʠʣʠ ʩʚʦʾ 

ʧʦʟʠʪʠʚʥʽ ʚʽʜʛʫʢʠ ʱʦʜʦ ʟʨʫʯʥʦʩʪʽ, ʜʦʨʝʯʥʦʩʪʽ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ ʘʩʠʩʪʝʥʪʘ; ʩʪʫʜʝʥʪʠ 

ʧʦʯʘʣʠ ʘʢʪʠʚʥʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʥʛʣʦʤʦʚʥʽ ʪʝʨʤʽʥʠ ʪʘ ʜʞʝʨʝʣʘ ʚ ʫʩʥʽʡ ʽ 

ʧʠʩʴʤʦʚʽʡ ʢʦʤʫʥʽʢʘʮʽʾ; ʟʙʽʣʴʰʠʣʘʩʴ ʢʽʣʴʢʽʩʪʴ ʧʠʪʘʥʴ, ʧʦʚô̫ ʟʘʥʠʭ ʽʟ ʛʣʠʙʰʠʤ 

ʨʦʟʫʤʽʥʥʷʤ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʠʟʘʡʥʫ; ʧʦʢʨʘʱʠʣʘʩʴ ʷʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʧʨʦʻʢʪʥʠʭ 

ʟʘʚʜʘʥʴ ʟʘʚʜʷʢʠ ʤʦʞʣʠʚʦʩʪʽ ʦʪʨʠʤʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʧʽʜʢʘʟʢʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ; 

ʟʨʦʩʣʘ ʯʘʩʪʢʘ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ: ʩʪʫʜʝʥʪʠ ʯʘʩʪʽʰʝ ʟʚʝʨʪʘʣʠʩʷ ʜʦ AI-ʘʩʠʩʪʝʥʪʘ 

ʧʦʟʘ ʤʝʞʘʤʠ ʘʫʜʠʪʦʨʥʠʭ ʟʘʥʷʪʴ; ʚʠʢʣʘʜʘʯ ʟʤʽʛ ʟʤʝʥʰʠʪʠ ʯʘʩ ʥʘ ʧʝʨʝʚʽʨʢʫ 

ʩʪʘʥʜʘʨʪʥʠʭ ʪʠʧʽʚ ʟʘʚʜʘʥʴ, ʧʝʨʝʦʨʽʻʥʪʫʚʘʚʰʠʩʴ ʥʘ ʘʥʘʣʽʪʠʯʥʫ ʪʘ ʪʚʦʨʯʫ 

ʧʽʜʪʨʠʤʢʫ ʩʪʫʜʝʥʪʽʚ. 

ɯʥʪʝʛʨʘʮʽʷ Customer AI Assistant ʥʘ ʙʘʟʽ GPT ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʢʫʨʩʫ 

çUI/UX Design in Englishè ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʷʢ ʽʥʩʪʨʫʤʝʥʪʫ 

ʮʠʬʨʦʚʦʾ ʧʝʜʘʛʦʛʽʢʠ, ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘ ʧʦʪʨʝʙʠ ʩʫʯʘʩʥʦʛʦ ʧʦʢʦʣʽʥʥʷ ʩʪʫʜʝʥʪʽʚ 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ çɯʥʞʝʥʝʨʽʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷè. 

ʇʦ-ʧʝʨʰʝ, ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ Customer AI Assistant ʩʧʨʠʷʻ ʟʨʦʩʪʘʥʥʶ ʤʦʪʠʚʘʮʽʾ ʜʦ ʚʠʚʯʝʥʥʷ 

ʜʠʩʮʠʧʣʽʥʠ, ʘʢʪʠʚʽʟʘʮʽʾ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʪʘ ʬʦʨʤʫʚʘʥʥʶ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ 

ʚʟʘʻʤʦʜʽʾ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ ʚ ʧʨʦʬʝʩʽʡʥʦʤʫ ʢʦʥʪʝʢʩʪʽ. ʉʪʫʜʝʥʪʠ ʜʝʤʦʥʩʪʨʫʶʪʴ 

ʚʠʱʠʡ ʨʽʚʝʥʴ ʟʘʣʫʯʝʥʦʩʪʽ, ʢʨʝʘʪʠʚʥʦʩʪʽ ʡ ʽʥʽʮʽʘʪʠʚʥʦʩʪʽ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ 

ʥʘʚʯʘʣʴʥʠʭ ʟʘʚʜʘʥʴ. 

ʇʦ-ʜʨʫʛʝ, AI-ʘʩʠʩʪʝʥʪ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʶ ʮʠʬʨʦʚʦʛʦ ʪʴʶʪʦʨʘ, ʷʢʠʡ 

ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʫʧ ʜʦ ʧʝʨʝʚʽʨʝʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 24/7, ʥʘʜʘʻ ʦʧʝʨʘʪʠʚʥʽ ʧʦʷʩʥʝʥʥʷ, 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʪʘ ʜʦʧʦʤʘʛʘʻ ʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʤʫ ʪʝʤʧʽ ʦʧʘʥʦʚʫʚʘʪʠ ʩʢʣʘʜʥʽ ʪʝʤʠ 

UI/UX-ʜʠʟʘʡʥʫ. ʊʘʢʠʡ ʬʦʨʤʘʪ ʚʟʘʻʤʦʜʽʾ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʦʣʴ ʚʠʢʣʘʜʘʯʘ, 

ʟʦʩʝʨʝʜʠʚʰʠ ʡʦʛʦ ʫʚʘʛʫ ʥʘ ʪʚʦʨʯʠʭ, ʤʝʥʪʦʨʩʴʢʠʭ ʪʘ ʘʥʘʣʽʪʠʯʥʠʭ ʘʩʧʝʢʪʘʭ 

ʥʘʚʯʘʥʥʷ. 

ʇʦ-ʪʨʝʪʻ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʧʝʨʝʚʘʛʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ Customer AI Assistant 

ʚʠʤʘʛʘʻ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ. ɺʘʞʣʠʚʦ ʫʩʚʽʜʦʤʣʶʚʘʪʠ, ʱʦ 

ʥʘʚʽʪʴ ʢʘʩʪʦʤʽʟʦʚʘʥʠʡ GPT ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʚ ʩʚʦʾ ʚʽʜʧʦʚʽʜʽ ʽʥʬʦʨʤʘʮʽʶ ʟ ʚʣʘʩʥʦʾ 

ʤʦʚʥʦʾ ʤʦʜʝʣʽ, ʷʢʘ ʥʝ ʟʘʚʞʜʠ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʟʘʚʘʥʪʘʞʝʥʠʤ ʢʦʥʪʝʥʪʦʤ. ʎʝ 

ʦʙʫʤʦʚʣʶʻ ʧʦʪʨʝʙʫ ʫ ʧʦʩʪʽʡʥʦʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʚʽʜʧʦʚʽʜʝʡ, ʘʜʘʧʪʘʮʽʾ ʽʥʩʪʨʫʢʮʽʡ ʽ 

ʚʩʪʘʥʦʚʣʝʥʥʽ ʯʽʪʢʠʭ ʨʘʤʦʢ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʩʠʩʪʝʥʪʘ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, Customer AI Assistant ʻ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʮʠʬʨʦʚʽʟʘʮʽʾ 

ʚʠʱʦʾ ʦʩʚʽʪʠ, ʟʜʘʪʥʠʤ ʧʦʩʠʣʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʚʯʝʥʥʷ ʆʂ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ, ʟʘ 

ʫʤʦʚʠ ʧʝʜʘʛʦʛʽʯʥʦ ʚʠʚʽʨʝʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʩʫʧʨʦʚʦʜʫ. 
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ʋ ʩʫʯʘʩʥʦʤʫ ʮʠʬʨʦʚʦʤʫ ʩʚʽʪʽ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʞʠʪʪʽ ʩʫʩʧʽʣʴʩʪʚʘ, ʜʘʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʩʧʽʣʢʫʚʘʪʠʩʷ, ʦʙʤʽʥʶʚʘʪʠʩʷ ʽʥʬʦʨʤʘʮʽʻʶ ʪʘ 

ʚʟʘʻʤʦʜʽʷʪʠ ʤʽʞ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʥʘ ʚʽʜʩʪʘʥʽ. ʇʨʦʪʝ, ʨʘʟʦʤ ʽʟ ʧʝʨʝʚʘʛʘʤʠ, ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʩʝʨʡʦʟʥʠʤʠ ʨʠʟʠʢʘʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʩʧʨʠʯʠʥʠʪʠ 

ʚʠʪʽʢ ʦʩʦʙʠʩʪʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʬʽʥʘʥʩʦʚʽ ʟʙʠʪʢʠ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʠʡ ʪʠʩʢ. ʊʝʨʤʽʥʦʚʽʩʪʴ 

ʽ ʚʘʞʣʠʚʽʩʪʴ ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʟʫʤʦʚʣʝʥʽ 

ʰʚʠʜʢʠʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʛʨʝʩʦʤ, ʟʨʦʩʪʘʥʥʷʤ ʟʘʛʨʦʟ ʢʽʙʝʨʙʝʟʧʝʮʽ ʪʘ 

ʛʣʦʙʘʣʴʥʠʤ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷʤ ʮʠʭ ʧʣʘʪʬʦʨʤ [2, ʩ. 49]. 

ʈʠʟʠʢ ʢʨʠʻʪʴʩʷ ʪʘʢʦʞ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʮʠʬʨʦʚʠʭ ʧʣʘʪʬʦʨʤ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʦʣʽʪʠʢʘ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʧʣʘʪʬʦʨʤ ʥʝ ʟʘʚʞʜʠ ʛʘʨʘʥʪʫʻ 

ʟʘʭʠʩʪ ʜʘʥʠʭ. ʗʢ ʥʘʩʣʽʜʦʢ, ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʩʠʣʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ 

ʟʘʭʠʩʪʫ ʜʘʥʠʭ ʪʘ ʨʦʟʚʠʪʢʫ ʧʨʝʚʝʥʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʟ ʙʦʢʫ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʧʦʩʪʘʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʘʥʘʣʽʟʫ ʟʘʛʨʦʟ, ʰʣʷʭʽʚ ʾʭ ʥʝʡʪʨʘʣʽʟʘʮʽʾ 

ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʟʠʢʽʚ ʜʣʷ ʛʘʨʘʥʪʫʚʘʥʥʷ ʙʝʟʧʝʢʠ ʧʝʨʝʙʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʫ 

ʮʠʬʨʦʚʦʤʫ ʧʨʦʩʪʦʨʽ, ʱʦ ʽ ʩʪʘʥʦʚʠʪʴ ʦʩʥʦʚʥʫ ʤʝʪʫ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ 

ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʠ ʤʠ ʧʨʦʚʝʣʠ ʪʝʦʨʝʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʙʣʝʤʠ ʪʘ ʦʧʠʪʘʣʠ 

62 ʨʝʩʧʦʥʜʝʥʪʠ, ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʷʢʠʭ ï ʮʝ ʩʪʫʜʝʥʪʠ ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ. 

ʉʴʦʛʦʜʥʽ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʻ ʥʝʦʜʤʽʥʥʦʶ ʯʘʩʪʠʥʦʶ ʞʠʪʪʷ ʤʽʣʴʡʦʥʽʚ ʣʶʜʝʡ ʫ 

ʚʩʴʦʤʫ ʩʚʽʪʽ. ɺʦʥʠ ʻ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʩʧʽʣʢʫʚʘʥʥʷ, ʧʦʰʫʢʫ ʘʢʪʫʘʣʴʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʨʦʟʚʠʪʢʫ ʙʽʟʥʝʩʫ ʪʘ ʤʽʩʮʝʤ ʜʣʷ ʩʘʤʦʚʠʨʘʞʝʥʥʷ. ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʣʠ ʥʘ ʧʦʚʩʷʢʜʝʥʥʝ ʞʠʪʪʷ ʣʶʜʠʥʠ, ʟʦʢʨʝʤʘ ʥʘ ʪʝ, ʷʢ ʚʦʥʘ ʧʨʦʚʦʜʠʪʴ 

ʚʽʣʴʥʠʡ ʯʘʩ. ɿʘ ʜʘʥʠʤʠ DataReportal, ʧʝʨʝʩʽʯʥʠʡ ʢʦʨʠʩʪʫʚʘʯ ʧʨʦʚʦʜʠʪʴ 2,5 ʛʦʜʠʥʠ 

ʱʦʜʥʷ ʫ ʮʠʭ ʧʣʘʪʬʦʨʤʘʭ [4]. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʜʘʥʠʭ BBC, ʩʝʨʝʜʥʷ ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ 
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ʣʶʜʠʥʠ ï 72 ʨʦʢʠ. ʆʪʞʝ, ʚʠʭʦʜʷʯʠ ʟ ʮʠʭ ʜʘʥʠʭ, ʧʨʦʪʷʛʦʤ ʞʠʪʪʷ ʣʶʜʠʥʘ ʧʨʦʚʦʜʠʪʴ 

ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʙʣʠʟʴʢʦ 6,25 ʨʦʢʽʚ. 

ɺʦʜʥʦʯʘʩ, ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʧʦʧʫʣʷʨʥʦʩʪʽ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʟô̫ ʚʣʷʶʪʴʩʷ ʡ 

ʨʠʟʠʢʠ, ʱʦ ʧʦʚô̫ ʟʘʥʽ ʟ ʙʝʟʧʝʢʦʶ ʜʘʥʠʭ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʅʘ ʜʫʤʢʫ ʉ. ʇʨʦʢʦʧʦʚʘ ʪʘ ʂ. ɹʫʮʘʥʦʚʘ ʦʩʥʦʚʥʠʤ ʨʠʟʠʢʦʤ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ 

ʪʘ ʙʝʟʧʝʢʠ ʽʥʬʦʨʤʘʮʽʾ ʚ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʻ ʮʝʥʪʨʘʣʽʟʦʚʘʥʘ 

ʘʨʭʽʪʝʢʪʫʨʘ [3, c. 218]. ɿʣʦʚʤʠʩʥʠʢʠ ʤʦʞʫʪʴ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʦʩʦʙʠʩʪʠʭ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʟʥʠʭ ʪʝʭʥʽʢ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ. 

ʐʢʽʜʣʠʚʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ï ʦʜʥʘ ʟ ʥʘʡʯʘʩʪʽʰʠʭ ʥʝʙʝʟʧʝʢ 

ʩʫʯʘʩʥʦʩʪʽ. ʏʝʨʝʟ ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʯʘʩʪʦ ʨʦʟʧʦʚʩʶʜʞʫʶʪʴʩʷ ʚʽʨʫʩʠ ʪʘ ʪʨʦʷʥʠ, ʷʢʽ 

ʟʜʘʪʥʽ ʚʠʢʨʘʩʪʠ ʜʘʥʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʘʙʦ ʟʘʙʣʦʢʫʚʘʪʠ ʾʭ ʧʨʠʩʪʨʽʡ. ʇʨʦʛʨʘʤʠ, ʱʦ 

ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʦʰʢʦʜʞʝʥʥʷ ʘʙʦ ʢʨʘʜʽʞʢʠ ʦʩʦʙʠʩʪʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʤʦʞʫʪʴ ʙʫʪʠ 

ʟʘʤʘʩʢʦʚʘʥʽ ʫ ʧʦʩʠʣʘʥʥʷ ʯʠ ʬʘʡʣʘʭ, ʷʢʽ ʨʦʟʩʠʣʘʶʪʴʩʷ ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ. 

ʑʝ ʦʜʥʽʻʶ ʟ ʯʘʩʪʠʭ ʟʘʛʨʦʟ ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʻ ʬʽʰʠʥʛ. ʎʝ ʪʠʧ 

ʩʦʮʽʘʣʴʥʦʾ ʽʥʞʝʥʝʨʽʾ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʦʙʤʘʥ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʪʘʢʦʾ ʷʢ ʣʦʛʽʥʠ, ʧʘʨʦʣʽ, ʥʦʤʝʨʠ ʢʨʝʜʠʪʥʠʭ ʢʘʨʪʦʢ. ɿʣʦʚʤʠʩʥʠʢʠ 

ʩʪʚʦʨʶʶʪʴ ʽʜʝʥʪʠʯʥʽ ʢʦʧʽʾ ʦʬʽʮʽʡʥʠʭ ʩʘʡʪʽʚ ʙʘʥʢʽʚ, ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʘʙʦ ʽʥʰʠʭ 

ʦʥʣʘʡʥ-ʩʝʨʚʽʩʽʚ. ʂʦʨʠʩʪʫʚʘʯʽ, ʥʝ ʤʘʶʯʠ ʧʽʜʦʟʨʠ, ʚʚʦʜʷʪʴ ʩʚʦʾ ʦʙʣʽʢʦʚʽ ʜʘʥʽ, ʷʢʽ 

ʥʘʜʘʣʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟ ʤʝʪʦʶ ʚʠʢʨʘʜʝʥʥʷ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʘʙʦ ʢʨʘʜʽʞʢʠ 

ʛʨʦʰʝʡ. 

ʂʽʙʝʨʘʪʘʢʠ ʪʘ ʚʠʪʦʢʠ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʪʘʢʦʞ ʻ ʥʝʙʝʟʧʝʯʥʠʤʠ ʟʘʛʨʦʟʘʤʠ. 

ʍʘʢʝʨʠ ʤʦʞʫʪʴ ʧʨʦʥʠʢʥʫʪʠ ʚ ʦʙʣʽʢʦʚʽ ʟʘʧʠʩʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ 

ʥʘ ʩʚʽʡ ʨʦʟʩʫʜ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʤʘʩʦʚʦʛʦ ʨʦʟʩʠʣʘʥʥʷ ʩʧʘʤʫ. 

ʑʝ ʦʜʥʽʻʶ ʟʘʛʨʦʟʦʶ ʻ ʧʨʦʛʨʘʤʥʝ ʰʧʠʛʫʥʩʪʚʦ. ɿʣʦʚʤʠʩʥʠʢʠ ʤʦʞʫʪʴ 

ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʣʠʩʪʫʚʘʥʥʷ, ʬʦʪʦ ʪʘ ʛʝʦʣʦʢʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʘ. 

ɿʥʘʯʫʱʦʶ ʟʘʛʨʦʟʦʶ ʚ ʧʝʨʽʦʜ ʚʽʡʥʠ ʻ ʜʝʟʽʥʬʦʨʤʘʮʽʷ. ʌʝʡʢʦʚʽ ʥʦʚʠʥʠ ʪʘ 

ʤʘʥʽʧʫʣʷʮʽʾ ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʜʫʤʢʫ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʅʝʦʙʝʨʝʞʥʝ ʧʦʚʦʜʞʝʥʥʷ ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʪʘʢʦʞ ʥʝʩʝ ʧʩʠʭʦʣʦʛʽʯʥʽ 

ʟʘʛʨʦʟʠ. ɺ ʛʨʫʧʽ ʨʠʟʠʢʫ ʮʠʭ ʟʘʛʨʦʟ ʚ ʦʩʥʦʚʥʦʤʫ ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜʣʽʪʢʠ. ɿʦʢʨʝʤʘ, 

ʢʽʙʝʨʙʫʣʽʥʛ ï ʮʝ ʦʙʨʘʟʠ, ʧʨʠʥʠʞʝʥʥʷ ʪʘ ʟʘʣʷʢʫʚʘʥʥʷ ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ, ʷʢʽ 

ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʚʧʣʠʥʫʪʠ ʥʘ ʧʩʠʭʽʢʫ ʪʘ ʩʘʤʦʦʮʽʥʢʫ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʊʘʢʦʞ ʽʩʥʫʻ 

ʧʨʦʙʣʝʤʘ ʟʘʣʝʞʥʦʩʪʽ, ʢʦʣʠ ʥʘʜʤʽʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʧʣʘʪʬʦʨʤ ʤʦʞʝ 

ʚʠʢʣʠʢʘʪʠ ʪʨʠʚʦʞʥʽʩʪʴ, ʜʝʧʨʝʩʽʶ ʽ ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ʆʜʥʘʢ, ʩʦʮʽʘʣʴʥʽ ʧʣʘʪʬʦʨʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʙʝʟʧʝʯʥʠʤʠ ʥʝ ʪʽʣʴʢʠ ʜʣʷ 

ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ ʟʜʦʨʦʚô̫ . ɺʦʥʠ ʪʘʢʦʞ ʟʜʘʪʥʽ ʟʘʚʜʘʚʘʪʠ ʰʢʦʜʠ ʫ ʬʽʥʘʥʩʦʚʽʡ ʪʘ 

ʧʨʘʚʦʚʽʡ ʩʬʝʨʘʭ, ʪʠʤ ʩʘʤʠʤ ʫʩʢʣʘʜʥʶʶʯʠ ʟʘʛʘʣʴʥʫ ʢʘʨʪʠʥʫ ʨʠʟʠʢʽʚ. 

ɽʢʦʥʦʤʽʯʥʽ ʨʠʟʠʢʠ ʤʘʶʪʴ ʧʨʷʤʠʡ ʚʧʣʠʚ ʥʘ ʬʽʥʘʥʩʦʚʝ ʩʪʘʥʦʚʠʱʝ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ. ʐʘʭʨʘʾ ʟʘʩʪʦʩʦʚʫʶʪʴ ʬʝʡʢʦʚʽ ʧʨʦʬʽʣʽ, ʥʝʧʨʘʚʜʠʚʽ 

ʨʝʢʣʘʤʥʽ ʘʢʮʽʾ, ʱʦʙ ʚʠʤʘʥʠʪʠ ʛʨʦʰʽ ʘʙʦ ʧʝʨʩʦʥʘʣʴʥʽ ʜʘʥʽ. 

ʉʦʮʽʘʣʴʥʽ ʨʠʟʠʢʠ ʧʦʚô̫ ʟʘʥʽ ʟ ʝʤʦʮʽʡʥʠʤ ʪʘʤ ʧʩʠʭʦʣʦʛʽʯʥʠʤ ʪʠʩʢʦʤ, ʷʢʠʡ 

ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ ʤʦʞʫʪʴ ʯʠʥʠʪʠ ʥʘ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʉʧʝʮʠʬʽʢʘ ʮʠʭ ʨʠʟʠʢʽʚ ʧʦʣʷʛʘʻ 

ʫ ʚʽʜʩʫʪʥʦʩʪʽ ʤʠʪʪʻʚʦʾ ʨʝʘʢʮʽʾ, ʘʣʝ ʻ ʟʜʘʪʥʽʩʪʴ ʧʦʩʪʫʧʦʚʦ ʚʧʣʠʚʘʪʠ ʥʘ ʧʦʚʝʜʽʥʢʫ ʪʘ 

ʩʚʽʪʦʛʣʷʜ. 



ʉɽʂʎɯʗ: ʆʩʚʽʪʥʽ ʩʪʨʘʪʝʛʽʾ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ɯʊ-ʛʘʣʫʟʽ 

çʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 10 ʢʚʽʪʥʷ 2025, ˉ 15 
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ʇʨʘʚʦʚʽ ʨʠʟʠʢʠ ʪʦʨʢʘʶʪʴʩʷ ʷʢ ʦʢʨʝʤʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʪʘʢ ʽ ʢʦʤʧʘʥʽʡ, ʱʦ 

ʧʨʘʮʶʶʪʴ ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ. ʇʦʨʫʰʝʥʥʷ ʧʨʠʚʘʪʥʦʩʪʽ, ʥʝʟʘʢʦʥʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʫʞʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʧʦʰʠʨʝʥʥʷ ʟʘʙʦʨʦʥʝʥʦʛʦ ʢʦʥʪʝʥʪʫ ʤʦʞʫʪʴ ʤʘʪʠ 

ʟʥʘʯʥʽ ʥʘʩʣʽʜʢʠ. ʍʘʨʘʢʪʝʨʥʦʶ ʨʠʩʦʶ ʮʠʭ ʨʠʟʠʢʽʚ ʻ ʪʝ, ʱʦ ʚʦʥʠ ʟʜʘʪʥʽ ʧʨʠʟʚʝʩʪʠ 

ʜʦ ʰʪʨʘʬʽʚ ʪʘ ʥʘʚʽʪʴ ʙʣʦʢʫʚʘʥʥʷ ʘʢʘʫʥʪʽʚ. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʝʨʝʜ ʫʯʘʩʥʠʢʽʚ ʥʘʰʦʛʦ ʦʧʠʪʫʚʘʥʥʷ 48,4 % 

ʨʝʩʧʦʥʜʝʥʪʽʚ ʩʪʠʢʘʣʠʩʷ ʟ ʧʨʦʙʣʝʤʘʤʠ ʙʝʟʧʝʢʠ ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ. ʇʨʠ ʮʴʦʤʫ 

ʩʪʫʜʝʥʪʠ 1 ʪʘ 3 ʢʫʨʩʽʚ ʟʘʟʥʘʣʠ ʙʽʣʴʰʝ ʢʽʙʝʨʘʪʘʢ, ʘʥʽʞ ʽʥʰʽ (ʨʠʩ. 1). 

 
ʈʠʩ. 1. ɸʥʘʣʽʟ ʚʨʘʟʣʠʚʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʨʠʟʠʢʘʤ 

ʉʧʝʮʽʘʣʽʩʪʠ ʟ ʢʽʙʝʟʟʘʭʠʩʪʫ ʨʘʜʷʪʴ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʨʠʟʠʢʽʚ, ʱʦ ʧʦʚô̫ ʟʘʥʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ, ʚʘʞʣʠʚʦ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʧʨʘʚʠʣ ʢʽʙʝʨʛʽʛʽʻʥʠ. 

ʆʢʨʽʤ ʪʝʭʥʽʯʥʦʛʦ ʟʘʭʠʩʪʫ, ʢʦʨʠʩʪʫʚʘʯʽ ʧʦʚʠʥʥʽ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʚʣʘʩʥʽ ʤʝʪʦʜʠ. 

ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ - ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʜʽʡʥʠʭ ʧʘʨʦʣʽʚ (ʣʽʪʝʨʠ, ʮʠʬʨʠ ʪʘ 

ʩʠʤʚʦʣʠ), ʘ ʪʘʢʦʞ ʫʚʽʤʢʥʝʥʥʷ ʜʚʦʬʘʢʪʦʨʥʦʾ ʘʫʪʝʥʪʠʬʽʢʘʮʽʾ ʜʣʷ ʜʦʜʘʪʢʦʚʦʛʦ 

ʟʘʭʠʩʪʫ. ʈʝʛʫʣʷʨʥʦ ʟʤʽʥʶʚʘʪʠ ʧʘʨʦʣʽ ʪʘ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʜʠʥ ʽ ʪʦʡ ʩʘʤʠʡ ʜʣʷ 

ʨʽʟʥʠʭ ʘʢʘʫʥʪʽʚ. ɸʥʘʣʽʟʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʠ ʚʠʷʚʠʣʠ, ʱʦ ʯʘʩʪʠʥʘ 

ʨʝʩʧʦʥʜʝʥʪʽʚ ʥʝ ʜʦʪʨʠʤʫʶʪʴʩʷ ʙʘʟʦʚʠʭ ʧʨʘʚʠʣ ʙʝʟʧʝʢʠ, ʘ ʩʘʤʝ ï ʥʝ ʧʝʨʝʚʽʨʷʶʪʴ 

ʙʝʟʧʝʯʥʽʩʪʴ ʧʦʩʠʣʘʥʴ, ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʚʦʬʘʢʪʦʨʥʫ ʘʫʪʝʥʪʠʬʽʢʘʮʽʶ ʘʙʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʣʠʰʝ ʜʣʷ ʜʝʷʢʠʭ ʘʢʘʫʥʪʽʚ, ʷʢ ʧʘʨʦʣʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʘʪʫ 

ʥʘʨʦʜʞʝʥʥʷ, ʪʽʣʴʢʠ ʥʘ ʜʫʤʢʫ 33,9 % ʜʽʻʚʠʤʠ ʤʝʪʦʜʘʤʠ ʟʘʭʠʩʪʫ ʻ ʜʚʦʬʘʢʪʦʨʥʘ 

ʘʫʪʝʥʪʠʬʽʢʘʮʽʷ, ʘ ʜʣʷ 37,1 % ï ʫʥʠʢʥʝʥʥʷ ʧʽʜʦʟʨʽʣʠʭ ʧʦʩʠʣʘʥʴ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʧʠʪʫʚʘʥʥʷ ʧʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ ʩʪʫʜʝʥʪʠ ʜʽʡʩʥʦ ʟʘʮʽʢʘʚʣʝʥʽ 

ʪʝʤʦʶ ʢʽʙʝʨʙʝʟʧʝʢʠ. ʅʘʡʙʽʣʴʰʝ ʨʝʩʧʦʥʜʝʥʪʽʚ ʪʫʨʙʫʻ ʧʠʪʘʥʥʷ ʟʘʭʠʩʪʫ ʘʢʘʫʥʪʽʚ ʚʽʜ 

ʟʣʦʤʫ (ʨʠʩ. 2). ʂʨʽʤ ʪʦʛʦ, ʨʝʩʧʦʥʜʝʥʪʠ ʚʠʷʚʠʣʠ ʟʘʮʽʢʘʚʣʝʥʥʷ ʫ ʚʠʚʯʝʥʥʽ ʪʝʤ, ʷʢʽ 

ʧʦʚô̫ ʟʘʥʽ ʽʟ ʟʘʭʠʩʪʦʤ ʘʢʘʫʥʪʽʚ, ʚʠʷʚʣʝʥʥʷ ʬʽʰʠʥʛʦʚʠʭ ʘʪʘʢ ʪʘ ʷʢ ʙʝʟʧʝʯʥʦ 

ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʚʽʜʢʨʠʪʠʤʠ Wi-Fi ʤʝʨʝʞʘʤʠ. 

 

ʈʠʩ. 2. ʊʝʤʠ ʟ ʢʽʙʝʨʙʝʟʧʝʢʠ, ʷʢʽ ʟʘʮʽʢʘʚʠʣʠ ʨʝʩʧʦʥʜʝʥʪʽʚ 
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ʎʝ ʧʦʢʘʟʫʻ ʚʘʞʣʠʚʽʩʪʴ ʪʘ ʧʦʪʨʝʙʫ ʫ ʧʨʦʚʝʜʝʥʥʽ ʪʨʝʥʽʥʛʽʚ, ʢʫʨʩʽʚ ʘʙʦ 

ʩʝʤʽʥʘʨʽʚ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʮʠʬʨʦʚʦʾ ʛʽʛʽʻʥʠ ʽʟ ʜʦʪʨʠʤʘʥʥʷʤ ʧʨʠʥʮʠʧʫ 

ʥʘʩʪʫʧʥʦʩʪʽ [1]. 

ʌʦʨʤʫʚʘʥʥʷ ʙʝʟʧʝʯʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ ʧʦʚʠʥʥʦ ʚʢʣʶʯʘʪʠ ʥʝ 

ʪʽʣʴʢʠ ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ, ʘ ʪʘʢʦʞ ʚʘʞʣʠʚʦ, ʱʦʙ ʩʘʤʽ ʢʦʨʠʩʪʫʚʘʯʽ ʫʩʚʽʜʦʤʣʶʚʘʣʠ 

ʚʣʘʩʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʩʚʦʶ ʙʝʟʧʝʢʫ ʪʘ ʧʨʦʷʚʣʷʣʠ ʽʥʽʮʽʘʪʠʚʫ ʫ ʟʜʦʙʫʪʪʽ 

ʙʘʟʦʚʠʭ ʟʥʘʥʴ ʽ ʚʤʽʥʴ ʟ ʢʽʙʝʨʛʽʛʽʻʥʠ. 
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ʋ XXI ʩʪʦʣʽʪʪʽ ʙʫʨʭʣʠʚʠʡ ʧʦʩʪʫʧ ʮʠʬʨʦʚʠʭ ʽʥʥʦʚʘʮʽʡ ʩʫʪʪʻʚʦ 
ʪʨʘʥʩʬʦʨʤʫʚʘʚ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʨʦʩʪʽʨ, ʦʜʥʦʯʘʩʥʦ ʧʦʨʦʜʞʫʶʯʠ ʥʦʚʽ ʚʠʢʣʠʢʠ ʚ 
ʢʽʙʝʨʙʝʟʧʝʮʽ. ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʽʥʪʝʨʥʝʪ-ʢʦʨʠʩʪʫʚʘʯʽʚ, ʘʢʪʠʚʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ 
ʮʠʬʨʦʚʠʭ ʧʣʘʪʬʦʨʤ ʫ ʙʽʟʥʝʩ ʪʘ ʜʝʨʞʘʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʟʫʤʦʚʣʶʶʪʴ ʟʙʽʣʴʰʝʥʥʷ 
ʦʙʩʷʛʽʚ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʧʦʪʨʝʙʫʻ ʥʘʜʽʡʥʦʛʦ ʟʘʭʠʩʪʫ. ʅʘ ʮʴʦʤʫ ʬʦʥʽ 
ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʩʠʣʝʥʥʷ ʢʽʙʝʨʘʪʘʢ, ʷʢʽ ʩʪʘʶʪʴ ʚʩʝ ʩʢʣʘʜʥʽʰʠʤʠ, 
ʮʽʣʝʩʧʨʷʤʦʚʘʥʽʰʠʤʠ ʪʘ ʨʫʡʥʽʚʥʽʰʠʤʠ. ʇʦʨʫʰʝʥʥʷ ʧʨʠʚʘʪʥʦʩʪʽ, ʚʠʪʦʢʠ ʜʘʥʠʭ, 
ʧʨʦʥʠʢʥʝʥʥʷ ʚ ʢʦʨʧʦʨʘʪʠʚʥʽ ʤʝʨʝʞʽ ï ʮʝ ʣʠʰʝ ʜʝʷʢʽ ʟ ʩʫʯʘʩʥʠʭ ʟʘʛʨʦʟ, ʟ ʷʢʠʤʠ 
ʩʪʠʢʘʶʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʽ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʟʘʛʦʩʪʨʶʻʪʴʩʷ 
ʥʝʜʦʩʪʘʪʥʽʤ ʨʽʚʥʝʤ ʦʙʽʟʥʘʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʱʦʜʦ ʦʩʥʦʚʥʠʭ ʧʨʘʚʠʣ ʮʠʬʨʦʚʦʾ 
ʙʝʟʧʝʢʠ, ʟʦʢʨʝʤʘ ʜʚʦʬʘʢʪʦʨʥʦʾ ʘʫʪʝʥʪʠʬʽʢʘʮʽʾ, ʘ ʪʘʢʦʞ ʚʽʜʩʫʪʥʽʩʪʶ ʥʘʣʝʞʥʦʾ 
ʢʫʣʴʪʫʨʠ ʢʽʙʝʨʟʘʭʠʩʪʫ ʚ ʙʘʛʘʪʴʦʭ ʢʦʤʧʘʥʽʷʭ. 
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ɺʽʜʪʘʢ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʧʽʜʚʠʱʝʥʥʽ ʨʽʚʥʷ ʢʽʙʝʨʛʨʘʤʦʪʥʦʩʪʽ, 
ʚʧʨʦʚʘʜʞʝʥʥʽ ʩʫʯʘʩʥʠʭ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ ʪʘ ʨʦʟʙʫʜʦʚʽ ʩʠʩʪʝʤʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 
ʙʝʟʧʝʢʠ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʧʦʽʥʬʦʨʤʦʚʘʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ 
ʱʦʜʦ ʙʘʟʦʚʠʭ ʧʨʠʥʮʠʧʽʚ ʢʽʙʝʨʙʝʟʧʝʢʠ ʩʝʨʝʜ ʩʪʫʜʝʥʪʽʚ ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ 
ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ ʙʫʣʦ 
ʦʨʛʘʥʽʟʦʚʘʥʦ ʦʧʠʪʫʚʘʥʥʷ. ɺ ʦʧʠʪʫʚʘʥʥʽ ʚʟʷʣʠ ʫʯʘʩʪʴ 62 ʩʪʫʜʝʥʪʠ ʨʽʟʥʦʛʦ ʨʦʢʫ 
ʟʜʦʙʫʪʪʷ ʚʠʱʦʾ ʦʩʚʽʪʠ. ʁʦʛʦ ʨʝʟʫʣʴʪʘʪʠ ʩʪʘʣʠ ʦʩʥʦʚʦʶ ʜʣʷ ʘʥʘʣʽʟʫ ʧʦʪʦʯʥʠʭ 
ʪʨʝʥʜʽʚ ʪʘ ʚʠʢʣʠʢʽʚ ʫ ʮʽʡ ʛʘʣʫʟʽ. 

ʂʽʙʝʨʙʝʟʧʝʢʘ ʚ ʝʧʦʭʫ XXI ʩʪʦʣʽʪʪʷ ï ʚʘʞʣʠʚʝ ʧʠʪʘʥʥʷ, ʷʢʝ ʩʪʦʩʫʻʪʴʩʷ 
ʜʝʨʞʘʚʥʦʛʦ, ʪʘʢ ʽ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʨʽʚʥʽʚ. ʅʘ ʩʴʦʛʦʜʥʽ, ʩʚʽʪ ʩʪʨʽʤʢʦ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ 
ʟʘʚʜʷʢʠ ʮʠʬʨʦʚʽʡ ʨʝʚʦʣʶʮʽʾ, ʱʦ ʨʘʜʠʢʘʣʴʥʦ ʟʤʽʥʶʻ çʦʙʣʠʯʯʷè ʢʽʙʝʨʙʝʟʧʝʢʠ. 
ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʛʣʠʙʣʝʥʥʷ ʩʢʣʘʜʥʦʩʪʽ ʘʪʘʢ, ʨʦʟʰʠʨʝʥʥʷ ʩʧʝʢʪʨʘ 
ʥʦʚʠʭ ʟʘʛʨʦʟ ʪʘ ʚʝʣʠʢʫ ʧʦʪʨʽʙʥʦ ʫ ʨʦʟʨʦʙʮʽ ʝʬʝʢʪʠʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʟʘʭʠʩʪʫ 
ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʘʢʪʠʚʽʚ. ʊʦʤʫ, ʟʘʭʠʩʪ ʜʘʥʠʭ ʚʽʜ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʻ 
ʦʜʥʠʤ ʽʟ ʧʨʽʦʨʠʪʝʪʥʠʭ ʟʘʚʜʘʥʴ ʧʽʜ ʯʘʩ ʧʨʦʻʢʪʫʚʘʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 
ʩʠʩʪʝʤʠ [1, ʩ. 39]. 

ɿʥʘʯʥʫ ʥʝʙʝʟʧʝʢʫ ʤʘʶʪʴ ʢʽʙʝʨʘʪʘʢʠ ʥʘ ʙʽʟʥʝʩ-ʩʝʨʝʜʦʚʠʱʝ. ʂʦʤʧʘʥʽʾ 
ʨʝʛʫʣʷʨʥʦ ʩʪʠʢʘʶʪʴʩʷ ʟ ʬʽʰʠʥʛ-ʘʪʘʢʘʤʠ, ʩʧʨʦʙʠ ʧʨʦʥʠʢʥʫʪʠ ʫ ʩʚʦʾ ʤʝʨʝʞʽ, ʽ ʙʫʣʠ 
ʧʨʦʩʦʯʝʥʽ ʚʠʧʘʜʢʠ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʅʝʭʪʫʚʘʥʥʷ ʟʘʭʦʜʘʤʠ ʢʽʙʝʨʙʝʟʧʝʢʠ 
ʤʦʞʝ ʧʦʩʪʘʚʠʪʠ ʧʽʜ ʟʘʛʨʦʟʫ ʨʝʧʫʪʘʮʽʶ ʢʦʤʧʘʥʽʾ, ʜʦʚʽʨʫ ʢʣʽʻʥʪʽʚ ʪʘ ʬʽʥʘʥʩʦʚʫ 
ʩʪʘʙʽʣʴʥʽʩʪʴ, ʱʦ ʨʦʙʠʪʴ ʾʾ ʚʘʞʣʠʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʩʫʯʘʩʥʦʾ ʙʽʟʥʝʩ-
ʩʪʨʘʪʝʛʽʾ [2, ʩ. 103ï106]. ʂʨʽʤ ʪʦʛʦ, ʢʽʙʝʨʘʪʘʢʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ 
ʬʽʥʘʥʩʦʚʠʭ ʚʪʨʘʪ: ʧʨʠʤʫʩʦʚʝ ʧʨʠʧʠʥʝʥʥʷ ʨʦʙʦʪʠ, ʚʽʜʰʢʦʜʫʚʘʥʥʷ ʟʙʠʪʢʽʚ ʘʙʦ 
ʰʪʨʘʬʠ ʟʘ ʥʝʜʦʪʨʠʤʘʥʥʷ ʧʨʘʚʠʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʜʘʥʠʭ. 

ʉʪʫʜʝʥʪʠ ʪʘʢʦʞ ʟʘʟʥʘʚʘʣʠ ʨʽʟʥʠʭ ʟʘʛʨʦʟ ʙʝʟʧʝʢʠ ʚ ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 
ʆʩʢʽʣʴʢʠ ʚʠʙʽʨʢʘ ʨʝʩʧʦʥʜʝʥʪʽʚ ʙʫʜʝ ʜʝʧʝʨʩʦʥʘʣʽʟʦʚʘʥʘ, ʦʭʦʧʣʶʚʘʣʘ ʩʪʫʜʝʥʪʽʚ 
ʨʽʟʥʦʛʦ ʚʽʢʫ ʪʘ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ, ʪʦ ʟ ʚʠʩʦʢʦʶ ʜʦʩʪʦʚʽʨʥʽʩʪʶ ʾʾ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʥʘ 
ʧʦʰʠʨʠʪʠ ʥʘ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽʥʪʝʨʥʝʪʫ ʚʽʢʦʤ 17ï21 ʨʦʢʽʚ (ʨʠʩ. 1). 

  

ʈʠʩ. 1. ʈʽʚʝʥʴ ʟʘʛʨʦʟ ʢʽʙʝʨʙʝʟʧʝʮʽ ʥʘ ʩʪʫʜʝʥʪʩʪʚʦ 

ɿʘʛʨʦʟʠ, ʥʘ ʷʢʽ ʚʢʘʟʘʣʠ ʨʝʩʧʦʥʜʝʥʪʠ, ʚ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʩʪʦʩʫʚʘʣʠʩʴ 
ʬʽʰʠʥʛʦʚʠʭ ʘʪʘʢ ʪʘ ʬʽʥʘʥʩʦʚʦʛʦ ʰʘʭʨʘʡʩʪʚʘ ʟ ʙʦʢʫ ʢʽʙʝʨʟʣʦʯʠʥʮʽʚ. ʋ ʟʚô̫ ʟʢʫ ʽʟ 
ʮʠʤ ʪʘ ʟʘ ʟʘʧʠʪʘʤʠ ʩʪʫʜʝʥʪʽʚ ʤʠ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʟʘʙʝʟʧʝʯʝʥʥʷ 
ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ ʚʽʜ ʧʨʦʚʽʜʥʠʭ ʬʘʭʽʚʮʽʚ. ɺʠʷʚʣʝʥʦ, ʱʦ ʜʣʷ ʧʦʜʦʣʘʥʥʷ 
ʨʠʟʠʢʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʝʨʚʽʩʽʚ ʽʩʥʫʶʪʴ 
ʯʠʩʣʝʥʥʽ ʩʧʦʩʦʙʠ ʡ ʽʥʩʪʨʫʤʝʥʪʠ ʟʘʭʠʩʪʫ, ʢʦʪʨʽ ʛʨʫʧʫʶʪʴ ʥʘ ʪʝʭʥʽʯʥʽ ʪʘ 
ʦʨʛʘʥʽʟʘʮʽʡʥʽ. 

ʊʝʭʥʽʯʥʽ ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʤʽʩʪʷʪʴ ʚ ʩʦʙʽ ʪʝʭʥʦʣʦʛʽʯʥʽ 
ʨʽʰʝʥʥʷ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʟʘʭʠʩʪ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʜʘʥʠʭ: 
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ʉʠʩʪʝʤʠ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʘʚʪʦʨʠʟʘʮʽʾ: ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʫ ʜʦ 
ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʰʣʷʭʦʤ ʧʝʨʝʚʽʨʢʠ ʦʩʦʙʠ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʥʘʜʘʥʥʷ ʧʨʘʚ 
ʜʦʩʪʫʧʫ ʣʠʰʝ ʜʦ ʜʦʟʚʦʣʝʥʠʭ ʨʝʩʫʨʩʽʚ. 

ɸʥʪʠʚʽʨʫʩʥʠʡ ʟʘʭʠʩʪ: ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʪʘ ʥʝʡʪʨʘʣʽʟʘʮʽʾ 
ʰʢʽʜʣʠʚʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʐʇɿ), ʪʘʢʦʛʦ ʷʢ ʚʽʨʫʩʠ, ʪʨʦʷʥʠ, 
ʰʧʠʛʫʥʩʴʢʽ ʧʨʦʛʨʘʤʠ ʪʦʱʦ. 

ʉʠʩʪʝʤʠ ʟʘʭʠʩʪʫ ʜʘʥʠʭ: ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʭʠʩʪ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ 
ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ, ʤʦʜʠʬʽʢʘʮʽʾ, ʟʥʠʱʝʥʥʷ ʘʙʦ ʚʠʢʨʘʜʝʥʥʷ. 

ʉʠʩʪʝʤʠ ʚʠʷʚʣʝʥʥʷ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʚʪʦʨʛʥʝʥʥʷʤ (IDS/IPS): 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʩʧʨʦʙ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ 
ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ ʪʘ ʾʭ ʙʣʦʢʫʚʘʥʥʷ. 

ʄʝʨʝʞʝʚʽ ʝʢʨʘʥʠ (ʬʘʻʨʚʦʣʠ): ʟʜʽʡʩʥʶʶʪʴ ʬʽʣʴʪʨʘʮʽʶ ʤʝʨʝʞʝʚʦʛʦ ʪʨʘʬʽʢʫ, 
ʧʨʦʧʫʩʢʘʶʯʠ ʣʠʰʝ ʘʚʪʦʨʠʟʦʚʘʥʽ ʟô̒ ʜʥʘʥʥʷ ʪʘ ʙʣʦʢʫʶʯʠ ʥʝʙʝʟʧʝʯʥʽ ʘʙʦ ʥʝʙʘʞʘʥʽ. 

ʉʠʩʪʝʤʠ ʢʨʠʧʪʦʛʨʘʬʽʯʥʦʛʦ ʟʘʭʠʩʪʫ: ʟʘʩʪʦʩʦʚʫʶʪʴ ʢʨʠʧʪʦʛʨʘʬʽʯʥʽ ʤʝʪʦʜʠ 
ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ, ʮʽʣʽʩʥʦʩʪʽ ʪʘ ʘʚʪʝʥʪʠʯʥʦʩʪʽ ʜʘʥʠʭ [1, ʩ. 52ï
53]. 

ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʩʝʨʝʜ ʪʠʭ, ʱʦ ʚʟʷʣʠ ʫʯʘʩʪʴ ʫ ʥʘʰʦʤʫ ʦʧʠʪʫʚʘʥʥʽ 54,8 % 
ʨʝʩʧʦʥʜʝʥʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʚʦʬʘʢʪʦʨʥʫ ʘʫʪʝʥʪʠʬʽʢʘʮʽʶ ʜʣʷ ʟʘʭʠʩʪʫ ʩʚʦʾʭ 
ʘʢʘʫʥʪʽʚ. ʎʝ ʛʦʚʦʨʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʦʥʘʜ ʧʦʣʦʚʠʥʫ ʦʧʠʪʘʥʠʭ ʨʦʟʫʤʽʻ ʟʥʘʯʝʥʥʷ 
ʜʦʜʘʪʢʦʚʦʾ ʙʝʟʧʝʢʠ ʧʽʜ ʯʘʩ ʘʚʪʦʨʠʟʘʮʽʾ ʫ ʤʝʨʝʞʘʭ. ʈʘʟʦʤ ʟ ʮʠʤ, 17,7 % 
ʨʝʩʧʦʥʜʝʥʪʽʚ ʚʟʘʛʘʣʽ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 2FA, ʱʦ ʩʫʪʪʻʚʦ ʟʙʽʣʴʰʫʻ ʨʠʟʠʢ ʟʣʘʤʫ ʯʠ 
ʧʝʨʝʭʦʧʣʝʥʥʷ ʦʩʦʙʠʩʪʦʾ ʽʥʬʦʨʤʘʮʽʾ (ʨʠʩ. 2). 

 
ʈʠʩ. 2. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʚʦʬʘʢʪʦʨʥʦʾ ʘʫʪʝʥʪʠʬʽʢʘʮʽʾ. 

ʆʢʨʽʤ ʮʴʦʛʦ 61,3 % ʨʝʩʧʦʥʜʝʥʪʽʚ ʟʤʽʥʶʶʪʴ ʧʘʨʦʣʽ ʜʦ ʩʚʦʾʭ ʘʢʘʫʥʪʽʚ ʧʽʩʣʷ 
ʚʠʥʠʢʥʝʥʥʷ ʧʨʦʙʣʝʤʠ, ʪʽʣʴʢʠ 11 % ʨʦʙʣʷʪʴ ʮʝ ʨʝʛʫʣʷʨʥʦ, ʟʛʽʜʥʦ ʨʝʢʦʤʝʥʜʘʮʽʡ. 
ɺʦʜʥʦʯʘʩ 9,7 % ʟʤʽʥʶʶʪʴ ʨʘʟ ʫ ʨʽʢ, ʘ 17,7 % ʥʝ ʟʤʽʥʶʶʪʴ ʥʽʢʦʣʠ. 40,3 % ʥʽʢʦʣʠ ʥʝ 
ʧʝʨʝʚʽʨʷʶʪʴ ʙʝʟʧʝʯʥʽʩʪʴ ʧʦʩʠʣʘʥʴ ʧʝʨʝʜ ʪʠʤ, ʷʢ ʧʝʨʝʡʪʠ ʟʘ ʥʠʤʠ.  

ʆʨʛʘʥʽʟʘʮʽʡʥʽ ʟʘʭʦʜʠ ʧʝʨʝʜʙʘʯʘʶʪʴ ʩʪʚʦʨʝʥʥʷ ʯʽʪʢʠʭ ʧʦʣʽʪʠʢ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 
ʙʝʟʧʝʢʠ, ʨʦʟʨʦʙʢʫ ʧʣʘʥʽʚ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʢʽʙʝʨʽʥʮʠʜʝʥʪʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 
ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʥʪʨʦʣʶ ʟʘ ʜʦʪʨʠʤʘʥʥʷʤ ʥʦʨʤ ʮʠʬʨʦʚʦʾ ʙʝʟʧʝʢʠ. ɼʦ ʦʙʦʚô̫ ʟʢʦʚʠʭ 
ʟʘʭʦʜʽʚ ʥʘʣʝʞʠʪʴ ʨʝʛʫʣʷʨʥʝ ʦʥʦʚʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʦʙʤʝʞʝʥʥʷ 
ʧʨʘʚ ʜʦʩʪʫʧʫ ʜʦ ʢʨʠʪʠʯʥʠʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʝʥʥʷ ʨʝʟʝʨʚʥʠʭ ʢʦʧʽʡ ʚʘʞʣʠʚʠʭ 
ʜʘʥʠʭ. ʉʣʽʜ ʨʦʟʫʤʽʪʠ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʢʽʙʝʨʘʪʘʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʣʶʜʩʴʢʠʡ ʬʘʢʪʦʨ, 
ʪʦʤʫ ʧʽʜʚʠʱʝʥʥʷ ʦʙʽʟʥʘʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʱʦʜʦ ʬʽʰʠʥʛʫ, ʩʦʮʽʘʣʴʥʦʾ ʽʥʞʝʥʝʨʽʾ ʪʘ 
ʦʩʥʦʚ ʢʽʙʝʨʛʽʛʽʻʥʠ ʽʩʪʦʪʥʦ ʟʥʠʞʫʻ ʨʠʟʠʢʠ. ɺʘʨʪʦ ʚʽʜʚʽʜʫʚʘʪʠ ʪʨʝʥʽʥʛʠ, 
ʟʜʽʡʩʥʶʚʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʘʪʘʢ ʪʘ ʩʧʦʩʦʙʽʚ ʾʭ ʫʩʫʥʝʥʥʷ, ʪʠʤ ʩʘʤʠʤ ʪʝʩʪʫʚʘʪʠ 
ʚʣʘʩʥʠʡ ʨʽʚʝʥʴ ʢʽʙʝʨʛʦʪʦʚʥʦʩʪʽ. ʅʘ ʩʴʦʛʦʜʥʽ ʨʦʟʨʦʙʣʝʥʦ ʮʽʣʠʡ ʨʷʜ ʜʦʜʘʪʢʽʚ ʜʣʷ 
ʚʠʚʯʝʥʥʷ ʦʩʥʦʚ ʢʽʙʝʨʙʝʟʧʝʢʠ [3]. ʆʜʥʠʤ ʟ ʽʥʩʪʨʫʤʝʥʪʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 
ʪʘʢʦʛʦ ʥʘʚʯʘʥʥʷ ʻ ʦʥʣʘʡʥ ʛʨʘ-ʩʠʤʫʣʷʮʽʷ ʚʽʜ ʋʢʨʘʾʥʩʴʢʦʾ ʤʽʞʙʘʥʢʽʚʩʴʢʦʾ ɸʩʦʮʽʘʮʽʾ 
ʯʣʝʥʽʚ ʧʣʘʪʽʞʥʠʭ ʩʠʩʪʝʤ ɭʄɸ çɿʜʦʣʘʡ ʰʘʭʨʘʷ!è, ʜʝ ʥʘ ʛʨʘʚʮʽʚ ʯʝʢʘʶʪʴ ʩʠʤʫʣʷʮʽʾ 
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ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʠʜʽʚ ʧʣʘʪʽʞʥʦʛʦ ʰʘʭʨʘʡʩʪʚʘ [4]. ʆʢʨʽʤ ʪʦʛʦ, ʚ ʽʛʨʦʚʽʡ ʬʦʨʤʽ 
ʤʦʞʥʘ ʜʽʟʥʘʪʠʩʴ ʧʨʦ ʥʘʩʣʽʜʢʠ ʧʨʠʡʥʷʪʠʭ ʨʽʰʝʥʴ, ʧʦʨʘʜʠ ʱʦʜʦ ʚʠʷʚʣʝʥʥʷ 
ʰʘʭʨʘʡʩʪʚʘ ʪʘ ʜʽʻʚʽ ʟʘʩʦʙʠ ʟʘʭʠʩʪʫ ʫ ʢʦʞʥʽʡ ʩʠʪʫʘʮʽʾ. ʋ ʛʨʽ ʧʨʝʜʩʪʘʚʣʝʥʦ 
58 ʩʠʪʫʘʮʽʡ, ʫ ʷʢʠʭ ʙʝʟʝ ʫʯʘʩʪʴ ʽʛʨʦʚʠʡ ʘʛʝʥʪ. ɿʘ ʧʨʦʭʦʜʞʝʥʥʷ ʛʨʠ ʫʯʘʩʥʠʢʫ/ʮʽ 
ʥʘʨʘʭʦʚʫʶʪʴʩʷ ʙʦʥʫʩʠ ʪʘ ʚʽʜʤʽʪʢʘ ʧʨʦ ʧʨʦʭʦʜʞʝʥʥʷ ʟʘʚʜʘʥʥʷ ï çɿʜʦʣʘʥʦè (ʨʠʩ. 3). 

 
ʈʠʩ. 3. ʌʨʘʛʤʝʥʪ ʚʽʢʥʘ ʛʨʠ çɿʜʦʣʘʡ ʰʘʭʨʘʷ!è 

ʂʦʨʠʩʪʫʚʘʯʽ ʚ ʢʦʤʝʥʪʘʨʷʭ ʚʠʩʦʢʦ ʦʮʽʥʶʶʪʴ ʛʨʫ ʪʘ ʾʾ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 
ʨʝʘʣʴʥʠʭ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʫʥʠʢʥʝʥʥʷ ʢʽʙʝʨʰʘʭʨʘʡʩʪʚʘ. 

ʇʨʦʙʣʝʤʘ ʢʽʙʝʨʙʝʟʧʝʢʠ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʦʶ ʫ ʯʘʩ 
ʮʠʬʨʦʚʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʫ ʩʚʽʪʽ. ʑʦʨʦʢʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʯʘʩʪʦʪʘ 
ʢʽʙʝʨʘʪʘʢ, ʘʣʝ ʽ ʾʭ ʨʽʚʝʥʴ ʩʢʣʘʜʥʦʩʪʽ. ʇʦʣʽʧʰʝʥʥʷ ʮʠʬʨʦʚʦʾ ʛʨʘʤʦʪʥʦʩʪʽ, 
ʧʝʨʽʦʜʠʯʥʝ ʦʥʦʚʣʝʥʥʷ ʩʠʩʪʝʤ ʙʝʟʧʝʢʠ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʩʪʘʚʣʝʥʥʷ 
ʜʦ ʟʘʭʠʩʪʫ ʜʘʥʠʭ ʤʫʩʷʪʴ ʙʫʪʠ ʧʨʽʦʨʠʪʝʪʥʠʤʠ ʫ ʙʦʨʦʪʴʙʽ ʟ ʢʽʙʝʨʟʘʛʨʦʟʘʤʠ. 
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ʪʘʢʦʞ ʧʦʩʪʘʥʦʚʘ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ  ̄261 ʚʽʜ 21 ʯʝʨʚʥʷ 2022 ʨʦʢʫ çʇʨʦ 

ʟʘʪʚʝʨʜʞʝʥʥʷ ʇʦʨʷʜʢʫ ʨʝʘʣʽʟʘʮʽʾ ʧʨʘʚʘ ʥʘ ʟʜʦʙʫʪʪʷ ʦʩʚʽʪʠ ʟʘ ʜʫʘʣʴʥʦʶ ʬʦʨʤʦʶè 

ʩʪʚʦʨʶʶʪʴ ʥʦʨʤʘʪʠʚʥʝ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʚʠʟʥʘʯʘʶʯʠ 

ʡʦʛʦ ʷʢ ʧʦʻʜʥʘʥʥʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ʟʘʢʣʘʜʽ ʦʩʚʽʪʠ ʟ ʧʨʦʬʝʩʽʡʥʦʶ ʜʽʷʣʴʥʽʩʪʶ. 

ʋ ʩʫʯʘʩʥʠʡ ʧʝʨʽʦʜ ʜʫʘʣʴʥʘ ʬʦʨʤʘ ʟʜʦʙʫʪʪʷ ʦʩʚʽʪʠ ʧʝʨʝʜʙʘʯʘʻ ʧʘʨʘʣʝʣʴʥʝ 

ʟʘʩʚʦʻʥʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ ʟʘʢʣʘʜʽ ʚʠʱʦʾ ʦʩʚʽʪʠ ʪʘ ʥʘʙʫʪʪʷ ʧʨʘʢʪʠʯʥʠʭ 

ʥʘʚʠʯʦʢ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʟʠʪʠ 

ʧʽʜʛʦʪʦʚʢʫ ʤʘʡʙʫʪʥʽʭ ʧʝʜʘʛʦʛʽʚ ʜʦ ʨʝʘʣʴʥʠʭ ʫʤʦʚ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʆʩʦʙʣʠʚʫ ʮʽʥʥʽʩʪʴ ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʩʪʘʥʦʚʠʪʴ ʧʨʘʢʪʠʯʥʘ 

ʩʢʣʘʜʦʚʘ, ʷʢʘ ʨʝʘʣʽʟʫʻʪʴʩʷ ʚ ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ. ʇʨʘʢʪʠʢʘ 

ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʜʫʘʣʴʥʦʾ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ ʋʢʨʘʾʥʠ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʾ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʧʨʘʢʪʠʢʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ. ɺʦʥʘ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʧʦʩʪʫʧʦʚʦʛʦ 

ʧʝʨʝʭʦʜʫ ʚʽʜ ʥʘʚʯʘʥʥʷ ʜʦ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʚ 

ʢʦʥʪʝʢʩʪʽ ʧʽʜʛʦʪʦʚʢʠ ʚʯʠʪʝʣʽʚ ʥʦʚʦʾ ʮʠʬʨʦʚʦʾ ʛʝʥʝʨʘʮʽʾ. 

ʌʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ 

ʫ ʨʘʤʢʘʭ ʜʫʘʣʴʥʦʾ ʬʦʨʤʠ ʟʜʦʙʫʪʪʷ ʦʩʚʽʪʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʫʤʦʚʘʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʨʝʘʣʴʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʩʪʚʦʨʶʻ ʫʥʽʢʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʟʘʥʫʨʝʥʥʷ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʚ ʧʝʜʘʛʦʛʽʯʥʫ ʜʽʷʣʴʥʽʩʪʴ. ʄʘʡʙʫʪʥʽ ʬʘʭʽʚʮʽ ʥʝ ʣʠʰʝ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴ ʟʘ ʦʩʚʽʪʥʽʤ ʧʨʦʮʝʩʦʤ, ʘ ʡ ʘʢʪʠʚʥʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʩʪʚʦʨʝʥʥʽ ʪʘ 

ʘʜʘʧʪʘʮʽʾ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ ʽ ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ. ʄʘʡʙʫʪʥʽ ʚʯʠʪʝʣʽ ʜʦʣʫʯʘʶʪʴʩʷ ʜʦ 

ʨʦʟʨʦʙʢʠ ʤʫʣʴʪʠʤʝʜʽʡʥʦʛʦ ʢʦʥʪʝʥʪʫ, ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʧʨʝʟʝʥʪʘʮʽʡ, 

ʥʘʚʯʘʣʴʥʠʭ ʚʽʜʝʦ, ʚʧʨʘʚ ʟ ʝʣʝʤʝʥʪʘʤʠ ʛʝʡʤʽʬʽʢʘʮʽʾ ʪʦʱʦ. ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ 

ʧʨʠʜʽʣʷʻʪʴʩʷ ʨʦʟʨʦʙʮʽ ʪʘ ʩʫʧʨʦʚʦʜʫ ʮʠʬʨʦʚʠʭ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ: ʽʥʪʝʨʘʢʪʠʚʥʠʭ 

ʪʨʝʥʘʞʝʨʽʚ, ʪʝʩʪʦʚʠʭ ʤʦʜʫʣʽʚ, ʚʽʨʪʫʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ. ʉʪʫʜʝʥʪʠ ʫʜʦʩʢʦʥʘʣʶʶʪʴ 

ʥʘʚʠʯʢʠ ʨʦʙʦʪʠ ʟ ʩʫʯʘʩʥʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ (LMS, Google 

Classroom, Moodle, Classtime, çʅʦʚʽ ʟʥʘʥʥʷè, çɭʜʠʥʘ ʰʢʦʣʘè ʪʦʱʦ). ɺʦʥʠ ʚ 

ʫʤʦʚʘʭ ʜʫʘʣʴʥʦʾ ʬʦʨʤʠ ʟʜʦʙʫʪʪʷ ʦʩʚʽʪʠ ʘʜʤʽʥʽʩʪʨʫʶʪʴ ʥʘʚʯʘʣʴʥʽ ʢʫʨʩʠ, 

ʦʥʦʚʣʶʶʪʴ ʤʘʪʝʨʽʘʣʠ, ʥʘʣʘʛʦʜʞʫʶʪʴ ʮʠʬʨʦʚʫ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʫʯʥʷʤʠ ʪʘ 

ʚʯʠʪʝʣʷʤʠ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʚʦʨʦʪʥʠʡ ʟʚô̫ ʟʦʢ ʪʘ ʤʦʜʝʨʘʮʽʶ ʦʥʣʘʡʥ-ʘʢʪʠʚʥʦʩʪʝʡ. 

ʄʘʡʙʫʪʥʽ ʚʯʠʪʝʣʽ ʽʥʬʦʨʤʘʪʠʢʠ ʦʨʛʘʥʽʟʦʚʫʶʪʴ ʡ ʧʽʜʪʨʠʤʫʶʪʴ ʥʘʚʯʘʣʴʥʽ STEAM-

ʧʨʦʻʢʪʠ, ʫ ʷʢʠʭ ʨʝʘʣʽʟʫʶʪʴ ʥʘ ʧʨʘʢʪʠʮʽ ʤʽʞʧʨʝʜʤʝʪʥʫ ʽʥʪʝʛʨʘʮʽʶ ʜʠʩʮʠʧʣʽʥ 

ʨʽʟʥʠʭ ʮʠʢʣʽʚ ʪʘ ʧʨʦʬʽʣʽʚ. ʎʽ ʧʨʦʻʢʪʠ ʩʪʠʤʫʣʶʶʪʴ ʨʦʟʚʠʪʦʢ ʢʨʠʪʠʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ, ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ, ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʘʢʪʠʚʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. ʆʢʨʽʤ 

ʪʦʛʦ, ʩʪʫʜʝʥʪʠ ʟʘʣʫʯʘʶʪʴʩʷ ʜʦ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʬʨʦʚʦʾ ʦʩʚʽʪʥʴʦʾ 

ʘʥʘʣʽʪʠʢʠ ï ʤʦʥʽʪʦʨʠʥʛʫ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ, ʩʪʚʦʨʝʥʥʷ ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʦʨʪʬʦʣʽʦ, 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʘʥʠʭ ʟ ʦʩʚʽʪʥʽʭ ʧʣʘʪʬʦʨʤ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʊʘʢʝ ʟʘʥʫʨʝʥʥʷ ʫ ʧʦʚʥʦʮʽʥʥʫ ʧʝʜʘʛʦʛʽʯʥʫ ʜʽʷʣʴʥʽʩʪʴ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʫʩʽʭ 

ʢʣʶʯʦʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʘ ʩʘʤʝ: ʤʝʪʦʜʠʯʥʦʾ, 

ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ, ʽʥʥʦʚʘʮʽʡʥʦʾ, ʮʠʬʨʦʚʦʾ, ʨʝʬʣʝʢʩʠʚʥʦʾ. ɺʘʞʣʠʚʦ, ʱʦ ʪʘʢʠʡ ʧʽʜʭʽʜ 

ʟʘʙʝʟʧʝʯʫʻ ʪʽʩʥʠʡ ʟʚô̫ ʟʦʢ ʤʽʞ ʪʝʦʨʝʪʠʯʥʠʤʠ ʟʥʘʥʥʷʤʠ, ʟʜʦʙʫʪʠʤʠ ʫ ʟʘʢʣʘʜʽ ʚʠʱʦʾ 

ʦʩʚʽʪʠ, ʪʘ ʨʝʘʣʴʥʠʤʠ ʚʠʢʣʠʢʘʤʠ ʧʝʜʘʛʦʛʽʯʥʦʾ ʧʨʘʢʪʠʢʠ ʪʘ ʩʧʨʠʷʻ ʢʨʘʱʽʡ ʘʜʘʧʪʘʮʽʾ 

ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʜʦ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʮʠʬʨʦʚʦʛʦ ʦʩʚʽʪʥʴʦʛʦ 



ʉɽʂʎɯʗ: ʆʩʚʽʪʥʽ ʩʪʨʘʪʝʛʽʾ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ɯʊ-ʛʘʣʫʟʽ 

çʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 10 ʢʚʽʪʥʷ 2025, ˉ 15 
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ʩʝʨʝʜʦʚʠʱʘ. ɼʦ ʢʣʶʯʦʚʠʭ ʩʢʣʘʜʥʠʢʽʚ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʱʦ 

ʬʦʨʤʫʶʪʴʩʷ ʫ ʧʨʦʮʝʩʽ ʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʚʽʜʥʦʩʠʤʦ: 

ï ʪʝʦʨʝʪʠʯʥʫ ʽ ʧʨʘʢʪʠʯʥʫ ʧʽʜʛʦʪʦʚʢʫ, ʷʢ ʽʥʪʝʛʨʘʮʽʾ ʟʥʘʥʴ ʽ ʧʨʘʢʪʠʯʥʠʭ 

ʧʨʦʬʝʩʽʡʥʠʭ ʥʘʚʠʯʦʢ (ʫ ʨʘʤʢʘʭ ʜʫʘʣʴʥʦʾ ʬʦʨʤʠ ʦʩʚʽʪʠ, ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ 

ʧʨʠʜʽʣʷʶʪʴ ʽʥʪʝʛʨʘʮʽʾ ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ ʟ ʨʝʘʣʴʥʠʤʠ ʧʨʘʢʪʠʯʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ. 

ʄʘʡʙʫʪʥʽ ʚʯʠʪʝʣʽ ʽʥʬʦʨʤʘʪʠʢʠ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪʝʦʨʝʪʠʯʥʽ 

ʢʦʥʮʝʧʮʽʾ ʥʘ ʧʨʘʢʪʠʮʽ, ʧʨʘʮʶʶʯʠ ʟ ʨʝʘʣʴʥʠʤʠ ʫʯʥʷʤʠ ʪʘ ʚʠʨʽʰʫʶʯʠ ʢʦʥʢʨʝʪʥʽ 

ʧʝʜʘʛʦʛʽʯʥʽ ʟʘʚʜʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʣʫʯʝʥʽ ʜʦ 

ʨʦʟʨʦʙʢʠ ʥʘʚʯʘʣʴʥʠʭ ʧʣʘʥʽʚ, ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʫʨʦʢʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʩʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ. ʤʘʡʙʫʪʥʽ ʬʘʭʽʚʮʽ ʦʪʨʠʤʫʶʪʴ ʜʦʩʚʽʜ ʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʰʢʽʣʴʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ, ʩʪʚʦʨʶʶʯʠ ʪʘ ʪʝʩʪʫʶʯʠ 

ʦʥʣʘʡʥ-ʢʦʥʪʝʥʪ, ʱʦ ʜʦʟʚʦʣʷʻ ʬʦʨʤʫʚʘʪʠ ʥʘʚʠʯʢʠ ʨʦʙʦʪʠ ʟ ʮʠʬʨʦʚʠʤʠ ʨʝʩʫʨʩʘʤʠ 

ʪʘ ʦʩʚʽʪʥʽʤʠ ʧʣʘʪʬʦʨʤʘʤʠ); 

ï ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʮʠʬʨʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʪʘ ʧʨʦʬʝʩʽʡʥʦʾ ʤʘʡʩʪʝʨʥʦʩʪʽ ʫ 

ʧʨʦʮʝʩʽ ʬʘʭʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ (ʮʠʬʨʦʚʝ ʩʝʨʝʜʦʚʠʱʝ ʻ ʚʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʜʽʷʣʴʥʦʩʪʽ 

ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ. ɺ ʫʤʦʚʘʭ ʜʫʘʣʴʥʦʾ ʬʦʨʤʠ ʟʜʦʙʫʪʪʷ ʦʩʚʽʪʠ 

ʩʪʫʜʝʥʪʠ ʤʘʶʪʴ ʟʤʦʛʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘʥʫʨʠʪʠʩʷ ʚ ʨʝʘʣʴʥʫ ʦʩʚʽʪʥʶ ʮʠʬʨʦʚʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʽʚ ʫʜʦʩʢʦʥʘʣʶʚʘʪʠ ʧʨʦʬʝʩʽʡʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, 

ʦʧʘʥʫʚʘʪʠ ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʮʠʬʨʦʚʽ ʩʝʨʚʽʩʠ ʪʘ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ, ʷʢʽ 

ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ, ʱʦ ʩʧʨʠʷʪʠʤʝ ʬʦʨʤʫʚʘʥʥʶ 

ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ ʮʠʬʨʦʚʦʾ ʧʝʜʘʛʦʛʽʢʠ ʪʘ ʧʽʜʚʠʱʝʥʥʶ ʾʭ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ); 

ï ʧʦʩʠʣʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʢʦʤʧʝʪʝʥʮʽʡ ʟ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ 

ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ (ʦʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʩʢʣʘʜʦʚʠʭ ʜʫʘʣʴʥʦʾ ʦʩʚʽʪʠ ʻ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ. ɺʘʞʣʠʚʦ, ʱʦʙ ʤʘʡʙʫʪʥʽ ʚʯʠʪʝʣʽ 

ʽʥʬʦʨʤʘʪʠʢʠ ʥʝ ʣʠʰʝ ʟʥʘʣʠ ʤʝʪʦʜʠ ʦʮʽʥʶʚʘʥʥʷ ʟʥʘʥʴ, ʘʣʝ ʡ ʫʤʽʥʥʷ ʽʥʪʝʛʨʫʚʘʪʠ ʮʽ 

ʤʝʪʦʜʠ ʫ ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʫʩʧʽʰʥʦʩʪʽ ʰʢʦʣʷʨʽʚ, ʘʥʘʣʽʟʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ. ɺʽʜʪʘʢ, ʚ ʨʘʤʢʘʭ ʜʫʘʣʴʥʦʾ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ, ʤʘʡʙʫʪʥʽ ʬʘʭʽʚʮʽ ʤʦʞʫʪʴ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʨʽʟʥʽ ʤʝʪʦʜʠ ʤʦʥʽʪʦʨʠʥʛʫ: ʩʪʚʦʨʶʚʘʪʠ ʝʣʝʢʪʨʦʥʥʽ ʪʝʩʪʠ, 

ʦʧʠʪʫʚʘʥʥʷ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʜʣʷ ʥʘʜʘʥʥʷ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ, ʜʦʩʣʽʜʞʫʚʘʪʠ 

ʨʝʟʫʣʴʪʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʽʪʠʯʥʠʭ ʮʠʬʨʦʚʠʭ ʧʣʘʪʬʦʨʤ ʪʦʱʦ); 

ï ʧʨʠʚʝʜʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦʛʦ ʜʦʩʚʽʜʫ ʚ ʨʘʤʢʘʭ ʥʘʩʪʘʚʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ 

(ʽʥʪʝʛʨʘʮʽʷ ʚ ʧʨʦʬʝʩʽʡʥʝ ʩʝʨʝʜʦʚʠʱʝ ʯʝʨʝʟ ʩʧʽʚʧʨʘʮʶ ʟ ʨʦʙʦʪʦʜʘʚʮʷʤʠ ʻ 

ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʜʫʘʣʴʥʦʾ ʦʩʚʽʪʠ. ʉʪʫʜʝʥʪʠ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʟʘʻʤʦʜʽʷʪʠ ʟ 

ʜʦʩʚʽʜʯʝʥʠʤʠ ʧʨʘʢʪʠʢʘʤʠ, ʦʪʨʠʤʫʚʘʪʠ ʧʨʘʢʪʠʯʥʽ ʧʦʨʘʜʠ ʚʽʜ ʥʘʩʪʘʚʥʠʢʽʚ, ʷʢʽ 

ʧʨʘʮʶʶʪʴ ʫ ʰʢʦʣʘʭ ʯʠ ʢʦʤʧʘʥʽʷʭ, ʽ ʪʘʢʠʤ ʯʠʥʦʤ ʟʜʦʙʫʚʘʪʠ ʮʽʥʥʠʡ ʜʦʩʚʽʜ, ʷʢʠʡ ʥʝ 

ʟʘʚʞʜʠ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʚ ʘʢʘʜʝʤʽʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʅʘʧʨʠʢʣʘʜ, ʧʽʜ ʯʘʩ ʥʘʚʯʘʥʥʷ 

ʩʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʚʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʥʘ 

ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʪʷʭ, ʨʝʘʣʽʟʫʶʯʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʨʦʻʢʪʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʝʘʣʴʥʠʤ 

ʚʠʤʦʛʘʤ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ); 

ʌʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʚ 

ʫʤʦʚʘʭ ʜʫʘʣʴʥʦʾ ʬʦʨʤʠ ʟʜʦʙʫʪʪʷ ʦʩʚʽʪʠ ʻ ʚʘʞʣʠʚʠʤ ʧʨʦʮʝʩʦʤ, ʱʦ ʛʘʨʤʦʥʽʡʥʦ 

ʧʦʻʜʥʫʻ ʪʝʦʨʽʶ ʽ ʧʨʘʢʪʠʢʫ, ʩʪʚʦʨʶʶʯʠ ʫʤʦʚʠ ʜʣʷ ʚʩʝʙʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ 
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ʧʨʦʬʝʩʽʡʥʠʭ ʥʘʚʠʯʦʢ ʽ ʟʥʘʥʴ ʥʘ ʝʬʝʢʪʠʚʥʫ ʧʝʜʘʛʦʛʽʯʥʫ ʧʨʦʬʝʩʽʡʥʫ ʜʽʷʣʴʥʽʩʪʴ ʚ 

ʤʘʡʙʫʪʥʴʦʤʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʫʘʣʴʥʘ ʬʦʨʤʘ ʟʜʦʙʫʪʪʷ ʦʩʚʽʪʠ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʪʘʥʦʚʣʝʥʥʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ, ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ 

ʧʨʘʢʪʠʯʥʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʪʘ ʧʽʜʚʠʱʝʥʥʶ ʷʢʦʩʪʽ ʧʝʜʘʛʦʛʽʯʥʦʾ 

ʧʽʜʛʦʪʦʚʢʠ. ɰʾ ʝʬʝʢʪʠʚʥʘ ʨʝʘʣʽʟʘʮʽʷ ʧʦʪʨʝʙʫʻ ʚʨʘʭʫʚʘʥʥʷ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʜʦʩʚʽʜʫ, 

ʘʜʘʧʪʘʮʽʷ ʫʢʨʘʾʥʩʴʢʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʪʘ ʽʥʩʪʠʪʫʮʽʡʥʘ ʧʽʜʪʨʠʤʢʘ ʻ ʟʘʧʦʨʫʢʦʶ 

ʫʩʧʽʭʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʜʫʘʣʴʥʦʾ ʤʦʜʝʣʽ ʥʘʚʯʘʥʥʷ ʫ ʩʬʝʨʽ ʧʽʜʛʦʪʦʚʢʠ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʢʘʜʨʽʚ. 
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ʎʠʬʨʦʚʘ ʜʦʙʘ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʧʦʩʪʘʚʠʣʘ ʥʦʚʽ ʚʠʢʣʠʢʠ ʧʝʨʝʜ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʙʽʙʣʽʦʪʝʯʥʦʶ ʩʬʝʨʦʶ ʋʢʨʘʾʥʠ, ʱʦ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʪʘ 

ʫʪʚʝʨʜʞʝʥʥʶ ʩʫʩʧʽʣʴʩʪʚʘ ʟʥʘʥʴ. ʉʴʦʛʦʜʥʽ ʦʩʚʽʪʘ ʧʨʘʮʽʚʥʠʢʽʚ ʛʘʣʫʟʽ ʙʽʣʴʰʝ ʥʝ 

ʤʦʞʝ ʦʙʤʝʞʫʚʘʪʠʩʷ ʣʠʰʝ ʢʽʣʴʢʦʤʘ ʨʦʢʘʤʠ ʥʘʚʯʘʥʥʷ ʫ ʛʘʣʫʟʝʚʦʤʫ ʟʘʢʣʘʜʽ, 

ʦʩʢʽʣʴʢʠ ʜʠʥʘʤʽʯʥʝ ʦʥʦʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚʠʤʘʛʘʻ ʧʦʩʪʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ 

ʩʘʤʦʚʜʦʩʢʦʥʘʣʝʥʥʷ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʞʠʪʪʻʚʦʛʦ ʫʩʧʽʭʫ. 

ʉʢʣʘʜʥʠʢʘʤʠ ʩʠʩʪʝʤʠ ʥʝʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ ʷʢ ʚʘʞʣʠʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ 

ʩʦʮʽʘʣʴʥʦʾ ʧʨʘʢʪʠʢʠ ʻ ʟʘʩʚʦʻʥʥʷ ʦʩʦʙʠʩʪʽʩʪʶ ʜʦʩʽ ʥʝʚʽʜʦʤʦʛʦ ʞʠʪʪʻʚʦʛʦ, 

ʩʦʮʽʘʣʴʥʦʛʦ, ʧʨʦʬʝʩʽʡʥʦʛʦ ʜʦʩʚʽʜʫ. ʅʝʬʦʨʤʘʣʴʥʘ ʦʩʚʽʪʘ, ʷʢʘ ʥʝ ʨʝʛʣʘʤʝʥʪʦʚʘʥʘ 

ʤʽʩʮʝʤ, ʪʝʨʤʽʥʦʤ ʪʘ ʬʦʨʤʦʶ ʥʘʚʯʘʥʥʷ, ʜʝʜʘʣʽ ʩʪʘʻ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʪʨʝʥʜʽʚ 

ʩʫʯʘʩʥʦʛʦ ʧʨʦʮʝʩʫ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʙʽʙʣʽʦʪʝʯʥʦʾ ʩʬʝʨʠ. 

ʂʦʥʮʝʧʮʽʷ çʥʘʚʯʘʥʥʷ ʫʧʨʦʜʦʚʞ ʞʠʪʪʷè ʚʢʣʶʯʘʻ ʬʦʨʤʘʣʴʥʫ, ʥʝʬʦʨʤʘʣʴʥʫ ʪʘ 

ʽʥʬʦʨʤʘʣʴʥʫ ʦʩʚʽʪʫ ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ 

ʧʨʘʮʽʚʥʠʢʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʙʽʙʣʽʦʪʝʯʥʦʾ ʛʘʣʫʟʽ. ʊʦʤʫ, ʥʘ ʥʘʰʝ ʛʣʠʙʦʢʝ 
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ʧʝʨʝʢʦʥʘʥʥʷ, ʥʘʚʯʘʥʥʷ ʫʧʨʦʜʦʚʞ ʞʠʪʪʷ ï ʮʝ ʧʨʦʮʝʩ ʧʦʩʪʽʡʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʷʢ 

ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʴʦʛʦ, ʪʘʢ ʽ ʧʨʦʬʝʩʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʙʽʙʣʽʦʪʝʯʥʦʛʦ 

ʧʨʘʮʽʚʥʠʢʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʡʦʛʦ ʚʣʘʩʥʠʭ ʧʦʪʨʝʙ ʪʘ ʚʠʤʦʛ ʩʫʩʧʽʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʥʘʣʘʛʦʜʞʝʥʦʾ ʩʠʩʪʝʤʠ ʜʝʨʞʘʚʥʠʭ ʽ ʛʨʦʤʘʜʩʴʢʠʭ ʽʥʩʪʠʪʫʪʽʚ. 

ʉʴʦʛʦʜʥʽ ʦʨʛʘʥʽʟʘʮʽʷ ʩʠʩʪʝʤʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʥʘʣʘʛʦʜʞʝʥʥʷ ʨʝʛʫʣʷʨʥʦʛʦ 

ʧʜ̔ʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʙʽʙʣʽʦʪʝʯʥʠʤ ʧʨʘʮʽʚʥʠʢʘʤ ʧʦʪʨʽʙʥʦ ʜʣʷ 

ʪʦʛʦ, ʱʦʙ ʥʝ ʣʠʰʝ ʟʥʘʪʠ, ʘ ʡ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʫ ʚʠʨʽ ʽʥʬʦʨʤʘʮʽʾ, ʫʤʽʪʠ 

ʟʥʘʭʦʜʠʪʠ ʥʝʦʙʭʽʜʥʫ, ʟʜʦʙʫʚʘʪʠ ʩʘʤʦʩʪʽʡʥʦ ʧʦʪʨʽʙʥʽ ʟʥʘʥʥʷ ʽ ʛʦʣʦʚʥʝ ï ʨʦʟʚʠʚʘʪʠ 

ʥʘʚʠʢ ʚʯʠʪʠʩʷ. ɿ ʫʧʨʦʚʘʜʞʝʥʥʷʤ ʚ ʋʢʨʘʾʥʽ ʪʦʪʘʣʴʥʦʾ ʮʠʬʨʦʚʽʟʘʮʽʾ ʟʤʽʥʠʣʠʩʷ 

ʧʽʜʭʦʜʠ ʜʦ ʟʜʦʙʫʪʪʷ ʥʝʦʙʭʽʜʥʠʭ ʥʘʚʠʯʦʢ ï ʦʢʨʝʤʝ ʤʽʩʮʝ ʧʦʩʽʣʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʮʠʬʨʦʚʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʫʤʽʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ ˇʘʜʞʝʪʠ ʪʘ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʫ 

ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ, ʘʜʞʝ ʫ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʮʝ ʚʞʝ ʻ ʙʘʟʦʚʦʶ ʧʦʪʨʝʙʦʶ, 

ʥʘʚʠʯʢʦʶ, ʷʢʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʩʝʙʝ ʷʢ ʫ ʧʦʚʩʷʢʜʝʥʥʦʤʫ 

ʞʠʪʪʽ, ʪʘʢ ʽ ʧʨʦʬʝʩʽʡʥʦʤʫ. 

ʅʘ ʥʘʰʝ ʧʝʨʝʢʦʥʘʥʥʷ, ʥʘʣʘʛʦʜʞʝʥʘ ʩʠʩʪʝʤʘ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʻ 

ʚʘʛʦʤʠʤ ʩʢʣʘʜʥʠʢʦʤ ʧʨʦʬʝʩʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʷʢʦʤʫ ʚʣʘʩʪʠʚʽ ʦʧʝʨʘʪʠʚʥʽʩʪʴ, 

ʤʘʩʰʪʘʙʥʽʩʪʴ ʚʧʣʠʚʫ ʥʘ ʢʘʜʨʦʚʠʡ ʧʦʪʝʥʮʽʘʣ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʙʽʙʣʽʦʪʝʯʥʦʾ ʩʬʝʨʠ, 

ʧʨʦʙʣʝʤʥʘ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ. ʊʦʤʫ ʜʣʷ ʫʩʧʽʰʥʦʾ ʨʝʘʣʽʟʘʮʽʾ 

ʨʝʬʦʨʤʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ-ʙʽʙʣʽʦʪʝʯʥʦʾ ʩʬʝʨʠ ʋʢʨʘʾʥʠ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʦ 

ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʙʽʙʣʽʦʪʝʢʘʨʽʚ, ʾʭʥʶ ʟʜʘʪʥʽʩʪʴ 

ʜʦ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʥʠʭ ʟʤʽʥ, ʱʦ ʩʪʘʥʝ ʢʘʪʘʣʽʟʘʪʦʨʦʤ ʧʨʦʬʝʩʽʦʥʘʣʽʟʘʮʽʾ 

ʛʘʣʫʟʽ ʚ ʮʽʣʦʤʫ. 

ʅʘʮʽʦʥʘʣʴʥʘ ʙʽʙʣʽʦʪʝʢʘ ʋʢʨʘʾʥʠ ʽʤʝʥʽ ɺ. ɯ. ɺʝʨʥʘʜʩʴʢʦʛʦ (ʅɹʋɺ) ʚʽʜ ʩʘʤʦʛʦ 

ʟʘʧʦʯʘʪʢʫʚʘʥʥʷ (2 ʩʝʨʧʥʷ 1918 ʨ., ʧʨʘʚʦʥʘʩʪʫʧʥʠʮʷ ʅʘʮʽʦʥʘʣʴʥʦʾ ʙʽʙʣʽʦʪʝʢʠ 

ʋʢʨʘʾʥʩʴʢʦʾ ɼʝʨʞʘʚʠ ʚ ʤ. ʂʠʻʚʽ) ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ ʟʜʽʡʩʥʶʻ ʤʝʪʦʜʠʯʥʝ ʢʝʨʽʚʥʠʮʪʚʦ 

ʙʽʙʣʽʦʪʝʢʘʤʠ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʚʽʜʜʽʣʘʤʠ ʥʘʫʢʦʚʠʭ ʫʩʪʘʥʦʚ ʅʘʮʽʦʥʘʣʴʥʦʾ 

ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ (ʥʘ 01.01.2014 ʨ. ï 105, ʥʘ 01.01.2025 ʨ. ï 90) [2]. 

ʇʨʽʦʨʠʪʝʪʘʤʠ ʉʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʛʦʣʦʚʥʦʛʦ ʥʘʫʢʦʚʦ-ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʜʝʨʞʘʚʠ (2022ï2025) ʚʠʟʥʘʯʝʥʦ ʟʦʩʝʨʝʜʞʝʥʥʷ ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʴʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ 

ʨʦʟʚʠʪʢʫ ʩʠʩʪʝʤʠ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʤʫ ʨʦʟʚʠʪʢʫ 

ʙʽʙʣʽʦʪʝʯʥʠʭ ʢʘʜʨʽʚ, ʟʘʙʝʟʧʝʯʝʥʥʶ ʾʭ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʦʩʚʦʻʥʥʷ ʬʘʭʽʚʮʷʤʠ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʙʽʙʣʽʦʪʝʯʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ [3, ʩ. 6]. 

ʅʘʚʯʘʥʥʷ ʫʧʨʦʜʦʚʞ ʞʠʪʪʷ ʙʽʙʣʽʦʪʝʯʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ 

ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ (ʅɸʅ) ʋʢʨʘʾʥʠ, ʷʢʝ ʟʛʽʜʥʦ ʟʘʚʜʘʥʴ ʩʠʩʪʝʤʥʦ ʟʜʽʡʩʥʶʻ 

ʚʽʜʜʽʣ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʦʾ ʨʦʙʦʪʠ ɯʥʩʪʠʪʫʪʫ ʙʽʙʣʽʦʪʝʢʦʟʥʘʚʩʪʚʘ ʅɹʋɺ, 

ʨʝʘʣʽʟʦʚʫʻʪʴʩʷ ʯʝʨʝʟ: 

ï ʦʨʛʘʥʽʟʘʮʽʶ ʩʝʤʽʥʘʨʽʚ (ʟ ʢʽʥʮʷ 2020 ʨ. ʧʦ ʙʝʨʝʟʝʥʴ 2025 ʨ. ʦʨʛʘʥʽʟʦʚʘʥʦ ʽ 

ʧʨʦʚʝʜʝʥʦ 16 ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʠʭ ʟʘʭʦʜʽʚ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʷʢ ʜʠʩʪʘʥʮʽʡʥʦ, ʪʘʢ ʽ ʫ 

ʟʤʽʰʘʥʦʤʫ ʬʦʨʤʘʪʽ); 

ï ʨʝʛʫʣʷʨʥʝ ʽʥʬʦʨʤʫʚʘʥʥʷ ʝ-ʧʦʰʪʦʶ, ʯʝʨʝʟ ʧʦʧʫʣʷʨʥʠʡ ʤʝʩʝʥʜʞʝʨ Viber, 

ʦʬʽʮʽʡʥʫ ʩʪʦʨʽʥʢʫ ʅɹʋɺ Facebook, ʪʝʣʝʬʦʥ; 

ï ʤʦʪʠʚʫʚʘʥʥʷ ʜʦ ʧʫʙʣʽʢʘʮʽʾ ʱʦʜʦ ʚʠʩʚʽʪʣʝʥʥʷ ʚʣʘʩʥʦʛʦ ʜʦʩʚʽʜʫ ʚ ʥʘʫʢʦʚʠʭ 

ʚʠʜʘʥʥʷʭ ʅɹʋɺ (ʥʘʫʢʦʚʦ-ʪʝʦʨʝʪʠʯʥʠʡ ʽ ʧʨʘʢʪʠʯʥʠʡ ʞʫʨʥʘʣ çɹʽʙʣʽʦʪʝʯʥʠʡ 
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ʚʽʩʥʠʢè, ʟʙʽʨʥʠʢ ʩʪʘʪʝʡ çʅʘʫʢʦʚʽ ʧʨʘʮʽ ʅʘʮʽʦʥʘʣʴʥʦʾ ʙʽʙʣʽʦʪʝʢʠ ʋʢʨʘʾʥʠ 

ʽʤʝʥʽ ɺ. ɯ. ɺʝʨʥʘʜʩʴʢʦʛʦè); 

ï ʩʧʨʠʷʥʥʷ ʧʦʰʠʨʝʥʥʶ ʢʨʘʱʦʛʦ ʙʽʙʣʽʦʪʝʯʥʦʛʦ ʜʦʩʚʽʜʫ ʯʝʨʝʟ ʘʥʢʝʪʫʚʘʥʥʷ; 

ï ʧʽʜʪʨʠʤʢʘ ʚʟʘʻʤʦʜʽʾ ʟ ʽʥʰʠʤʠ ʫʩʪʘʥʦʚʘʤʠ ʽ ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʟʘʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʬʘʭʦʚʠʭ ʢʦʤʧʝʪʝʥʮʽʡ ʙʽʙʣʽʦʪʝʯʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʅɸʅ 

ʋʢʨʘʾʥʠ. 

ʂʨʽʤ ʪʦʛʦ ʙʽʙʣʽʦʪʝʯʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʨʘʮʽʚʥʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ ʫ ʤʝʞʘʭ 

ʽʥʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ ʧʽʜʚʠʱʫʶʪʴ ʩʚʽʡ ʬʘʭʦʚʠʡ ʨʽʚʝʥʴ ʥʘ ʙʝʟʢʦʰʪʦʚʥʠʭ ʢʫʨʩʘʭ 

ʪʘʢʠʭ ʦʩʚʽʪʥʽʭ ʧʣʘʪʬʦʨʤ ʷʢ Prometheus, Coursera, EdEra, BYM on-line, 

LearnLifelong, ɼʽʷ. ʎʠʬʨʦʚʘ ʦʩʚʽʪʘ, ɭ-ʤʦʚʘ, ʆʩʚʽʪʥʽʡ ʭʘʙ ʤʽʩʪʘ ʂʠʻʚʘ ʪʦʱʦ. 

ʑʦʨʦʢʫ ʢʦʤʧʘʥʽʷ Clarivate ʟʘʧʫʩʢʘʻ ʩʝʨʽʶ ʚʝʙʽʥʘʨʽʚ, ʜʝ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʧʠʪʘʥʥʷ 

ʧʦʰʫʢʫ ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ, ʾʭ ʘʥʘʣʽʟ ʪʘ ʥʘʚʽʛʘʮʽʷ ʟʘ ʧʦʩʠʣʘʥʥʷʤʠ, ʝʬʝʢʪʠʚʥʘ ʨʦʙʦʪʘ 

ʟ ʙʽʙʣʽʦʛʨʘʬʽʻʶ, ʤʝʪʨʠʢʠ ʞʫʨʥʘʣʽʚ ʪʦʱʦ. ʅʘ ʩʘʡʪʽ ɺʩʝʫʢʨʘʾʥʩʴʢʦʛʦ ʛʨʦʤʘʜʩʴʢʦʛʦ 

ʦʙô̒ ʜʥʘʥʥʷ çʋʢʨʘʾʥʩʴʢʘ ʙʽʙʣʽʦʪʝʯʥʘ ʘʩʦʮʽʘʮʽʷè ʤʦʞʥʘ ʙʝʟʢʦʰʪʦʚʥʦ ʧʨʦʡʪʠ ʦʩʚʽʪʥʽ 

ʦʥʣʘʡʥ ʢʫʨʩʠ çɹʽʙʣʽʦʪʝʢʠ ʫ ʜʦʩʷʛʥʝʥʥʽ ʎʽʣʝʡ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫè ʪʘ çɹʽʙʣʽʦʪʝʢʘ ï

 ʚʽʜʢʨʠʪʠʡ ʧʫʙʣʽʯʥʠʡ ʧʨʦʩʪʽʨè. ʊʘʢʦʞ ʯʣʝʥʘʤʠ ʮʽʻʾ ʦʨʛʘʥʽʟʘʮʽʾ ʜʣʷ ʩʘʤʦʦʩʚʽʪʠ 

ʙʽʙʣʽʦʪʝʯʥʠʭ ʬʘʭʽʚʮʽʚ ʧʽʜʛʦʪʦʚʣʝʥʦ ʪʘ ʦʧʨʠʣʶʜʥʝʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʪʨʝʥʽʥʛʽʚ çʉʫʯʘʩʥʘ ʙʽʙʣʽʦʪʝʢʘ: ʥʦʚʽ ʚʠʢʣʠʢʠ ʪʘ ʟʘʛʨʦʟʠè, ʧʨʘʢʪʠʯʥʠʡ ʧʦʩʽʙʥʠʢ 

çɹʽʙʣʽʦʪʝʢʠ ï ʍʘʙʠ ʮʠʬʨʦʚʦʾ ʦʩʚʽʪʠè (2023), ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʯʥʽ ʧʦʨʘʜʠ 

ʙʽʙʣʽʦʪʝʢʘʨʘʤ ʟʽ ʩʪʚʦʨʝʥʥʷ ʙʝʟʧʝʯʥʦʛʦ ʧʨʦʩʪʦʨʫ ʚ ʙʽʙʣʽʦʪʝʢʘʭ çɹʽʙʣʽʦʪʝʢʘ ʷʢ 

ʙʝʟʧʝʯʥʝ ʤʽʩʮʝè (2022), ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʠʡ ʧʦʨʘʜʥʠʢ çʋʯʘʩʪʴ ʙʽʙʣʽʦʪʝʢ ʫ 

ʨʝʘʣʽʟʘʮʽʾ ʧʦʣʽʪʠʢʠ ʥʘʮʽʦʥʘʣʴʥʦʾ ʧʘʤô̫ ʪè̔ (2021) ʪʦʱʦ. 

ʋ ʩʚʽʪʣʽ ʨʦʩʽʡʩʴʢʦ-ʫʢʨʘʾʥʩʴʢʦʾ ʚʽʡʥʠ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ 

ʙʽʙʣʽʦʪʝʯʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʻ ʨʦʟʫʤʽʥʥʷ ʪʦʛʦ, ʱʦ ʽʥʬʦʨʤʘʮʽʡʥʠʡ 

ʧʨʦʩʪʽʨ ʧʦʚʠʥʝʥ ʤʘʪʠ ʪʘʢʫ ʞ ʩʠʩʪʝʤʫ ʟʘʭʠʩʪʫ, ʷʢ ʽ ʚʽʡʩʴʢʦʚʘ ʩʬʝʨʘ, ʱʦ ʛʝʨʦʾʯʥʦ 

ʙʦʨʦʥʠʪʴ ʫʢʨʘʾʥʩʴʢʠʡ ʥʘʨʦʜ ʽ ʟʘʭʠʱʘʻ ʪʝʨʠʪʦʨʽʘʣʴʥʫ ʮʽʣʽʩʥʽʩʪʴ ʥʘʰʦʾ 

ʜʝʨʞʘʚʠ [1]. ʋ ʩʚʽʪʣʽ ʟʨʦʩʪʘʶʯʠʭ ʛʽʙʨʠʜʥʠʭ ʟʘʛʨʦʟ ʚʘʞʣʠʚʦ ʨʦʟʚʠʚʘʪʠ ʽ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʙʽʙʣʽʦʪʝʯʥʫ ʩʬʝʨʫ ʜʝʨʞʘʚʠ ʷʢ ʚʘʛʦʤʠʡ ʩʢʣʘʜʥʠʢ 

ʢʫʣʴʪʫʨʠ, ʘʜʞʝ ʩʘʤʝ ʢʫʣʴʪʫʨʘ ï ʧʦʪʫʞʥʘ ʟʙʨʦʷ ʚʦʨʦʛʘ ʫ ʟʥʠʱʝʥʥʽ ʫʢʨʘʾʥʮʽʚ ʷʢ 

ʥʘʮʽʾ, ʷʢʘ ʤʘʻ ʧʨʷʤʠʡ ʚʧʣʠʚ, ʽ ʷʢʱʦ ʫʢʨʘʾʥʮʽ ʥʝ ʙʫʜʫʪʴ ʧʣʝʢʘʪʠ ʡ ʧʦʰʠʨʶʚʘʪʠ 

ʚʣʘʩʥʫ ʢʫʣʴʪʫʨʫ, ʣʽʪʝʨʘʪʫʨʫ, ʽʩʪʦʨʽʶ, ʤʫʟʠʢʫ, ʪʦʜʽ ʧʨʦʜʦʚʞʘʪʴ ʟʘʧʦʟʠʯʫʚʘʪʠ ʾʾ ʫ 

ʚʦʨʦʛʘ ʪʘ ʧʨʦʛʨʘʶʪʴ ʫ ʮʠʚʽʣʽʟʘʮʽʡʥʦʤʫ ʧʨʦʪʠʩʪʦʷʥʥʽ. 

ʉʴʦʛʦʜʥʽ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʦ ʩʬʦʨʤʫʚʘʪʠ ʚ ʋʢʨʘʾʥʽ ʟʘʛʘʣʴʥʫ ʢʫʣʴʪʫʨʫ 

ʥʘʚʯʘʥʥʷ, ʧʦʚʘʛʫ ʜʦ ʥʘʚʯʘʥʥʷ ʡ ʮʽʥʫʚʘʥʥʷ ʦʩʚʽʪʠ ʟ ʙʦʢʫ ʛʨʦʤʘʜʷʥ, ʟ ʚʽʜ ʜʝʨʞʘʚʠ ï

 ʥʘʣʝʞʥʝ ʬʽʥʘʥʩʫʚʘʥʥʷ ʦʩʚʽʪʥʽʭ ʧʨʦʻʢʪʽʚ ʪʘ ʛʽʜʥʝ ʤʘʪʝʨʽʘʣʴʥʝ ʚʠʥʘʛʦʨʦʜʞʝʥʥʷ 

ʧʨʘʮʽʚʥʠʢʽʚ ʙʽʙʣʽʦʪʝʯʥʠʭ ʫʩʪʘʥʦʚ, ʷʢʽ ʧʦʩʪʽʡʥʦ ʧʽʜʚʠʱʫʶʪʴ ʩʚʽʡ ʬʘʭʦʚʠʡ ʨʽʚʝʥʴ. 

ɺʘʞʣʠʚʦ, ʱʦʙ ʥʝʬʦʨʤʘʣʴʥʘ ʪʘ ʽʥʬʦʨʤʘʣʴʥʘ ʦʩʚʽʪʘ ʧʨʘʮʽʚʥʠʢʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʙʽʙʣʽʦʪʝʯʥʦʾ ʩʬʝʨʠ ʚ ʫʤʦʚʘʭ ʟʨʦʩʪʘʶʯʠʭ ʛʽʙʨʠʜʥʠʭ ʟʘʛʨʦʟ ʩʪʘʣʘ ʥʝʚʽʜô̒ ʤʥʠʤ 

ʩʢʣʘʜʥʠʢʦʤ ʪʨʫʜʦʚʠʭ ʚʽʜʥʦʩʠʥ, ʱʦ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʥʝ ʥʘ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʫʩʽʭ ʢʘʪʝʛʦʨʽʡ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʟʤʽʮʥʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ ʜʝʨʞʘʚʠ. 

ɿʘʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʘʢʪʫʘʣʴʥʠʭ ʩʝʨʚʽʩʽʚ ʟʛʽʜʥʦ ʩʫʯʘʩʥʠʭ ʚʠʢʣʠʢʽʚ ʙʽʙʣʽʦʪʝʯʥʦ-

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʨʘʢʪʠʢʠ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ ʩʧʨʠʷʪʠʤʝ ʧʝʨʝʬʦʨʤʘʪʫʚʘʥʥʶ 

ʙʽʙʣʽʦʪʝʯʥʦʾ ʤʝʨʝʞʽ ʅɸʅ ʋʢʨʘʾʥʠ ʷʢ ʦʩʥʦʚʠ ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʦʛʨʝʩʫ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʽ ʧʨʠʢʣʘʜʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʘʢʘʜʝʤʽʯʥʦʾ ʥʘʫʢʠ. 
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ʆʉʆɹʃʀɺʆʉʊɯ ʇɯɼɻʆʊʆɺʂʀ ɺʏʀʊɽʃɯɺ ɯʅʌʆʈʄɸʊʀʂʀ ɼʆ 

ɺʇʈʆɺɸɼɾɽʅʅʗ ʇʈʆɭʂʊʅʆɰ ɼɯʗʃʔʅʆʉʊɯ 

ʂʦʥʦʥʯʫʢ ʆʣʝʢʩʘʥʜʨ ʆʣʝʢʩʘʥʜʨʦʚʠʯ 
ʟʜʦʙʫʚʘʯ ʪʨʝʪʴʦʛʦ(ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ)  ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 011 ʆʩʚʽʪʥʽ, ʧʝʜʘʛʦʛʽʯʥʽ 

ʥʘʫʢʠ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

o.konon@tnpu.edu.ua 

ʋʯʠʪʝʣʴ ʽʥʬʦʨʤʘʪʠʢʠ ʻ ʚʪʽʣʝʥʥʷʤ ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ, ʝʥʪʫʟʽʘʟʤʫ ʪʘ 

ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʧʽʜʭʦʜʫ. ɺʽʥ ʚʠʨʽʟʥʷʻʪʴʩʷ ʢʦʤʫʥʽʢʘʙʝʣʴʥʽʩʪʶ, ʚʽʜʢʨʠʪʽʩʪʶ, 

ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʶ, ʜʝʤʦʥʩʪʨʫʻ ʧʦʟʠʪʠʚʥʠʡ ʥʘʩʪʨʽʡ ʫ ʧʨʠʡʥʷʪʪʽ 

ʨʽʰʝʥʴ, ʚʤʽʻ ʰʚʠʜʢʦ ʘʥʘʣʽʟʫʚʘʪʠ ʩʠʪʫʘʮʽʶ ʪʘ ʘʜʘʧʪʫʚʘʪʠ ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ. ʁʦʛʦ ʢʣʶʯʦʚʘ ʨʦʣʴ ʧʦʣʷʛʘʻ ʫ ʩʧʨʠʷʥʥʽ ʚʧʨʦʚʘʜʞʝʥʥʶ ʪʘ 

ʟʘʩʚʦʻʥʥʶ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ï ʷʢ ʫ ʰʢʦʣʘʭ, ʪʘʢ 

ʽ ʚ ʽʥʰʠʭ ʦʩʚʽʪʥʽʭ ʫʩʪʘʥʦʚʘʭ [2]. 

ʉʫʯʘʩʥʠʡ ʫʯʠʪʝʣʴ ʽʥʬʦʨʤʘʪʠʢʠ ï ʥʝ ʧʨʦʩʪʦ ʧʝʨʝʜʘʚʘʯ ʟʥʘʥʴ, ʘ ʘʨʭʽʪʝʢʪʦʨ 

ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʜʘʪʥʠʡ ʚʧʝʚʥʝʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʥʘʚʽʛʘʮʽʶ ʫ ʮʠʬʨʦʚʦʤʫ 

ʩʚʽʪʽ. ʂʦʥʮʝʧʮʽʷ ʡʦʛʦ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʻʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʟʘʢʣʘʜʘʭ 

ʦʩʚʽʪʠ ï ʮʝ ʥʝ ʥʘʙʽʨ ʩʪʘʥʜʘʨʪʽʚ, ʘ ʩʪʨʘʪʝʛʽʷ ʨʦʟʚʠʪʢʫ ʤʘʡʙʫʪʥʴʦʛʦ ʬʘʭʽʚʮʷ, ʷʢʠʡ 

ʛʥʫʯʢʦ ʤʠʩʣʠʪʴ, ʜʽʻ ʨʽʰʫʯʝ ʡ ʪʚʦʨʠʪʴ ʽʥʥʦʚʘʮʽʡʥʦ. 

ʂʣʶʯʦʚʽ ʥʘʧʨʷʤʠ ʮʽʻʾ ʢʦʥʮʝʧʮʽʾ [1]: 

ɺʽʜʢʨʠʪʘ ʦʩʚʽʪʘ ï ʮʝ ʙʽʣʴʰʝ, ʥʽʞ ʜʦʩʪʫʧʥʽʩʪʴ: ʮʝ ʧʨʦ ʨʽʚʥʽ ʤʦʞʣʠʚʦʩʪʽ, 

ʜʠʥʘʤʽʯʥʫ ʚʟʘʻʤʦʜʽʶ ʽ ʦʩʚʽʪʫ ʙʝʟ ʢʦʨʜʦʥʽʚ. 

ɯʥʪʝʛʨʘʮʽʷ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ ï ʥʘʚʯʘʥʥʷ ʧʝʨʝʩʪʘʻ ʙʫʪʠ ʧʦʜʽʻʶ, ʩʪʘʶʯʠ 

ʙʝʟʧʝʨʝʨʚʥʠʤ ʧʨʦʮʝʩʦʤ, ʚʧʣʝʪʝʥʠʤ ʫ ʥʘʰʝ ʱʦʜʝʥʥʝ ʞʠʪʪʷ. 

ʎʠʬʨʦʚʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ï ʻ ʦʙʦʚô̫ ʟʢʦʚʦʶ ʜʣʷ ʪʠʭ, ʭʪʦ ʭʦʯʝ ʥʝ ʧʨʦʩʪʦ ʡʪʠ ʚ 

ʥʦʛʫ ʟ ʯʘʩʦʤ, ʘ ʬʦʨʤʫʚʘʪʠ ʮʠʬʨʦʚʫ ʢʫʣʴʪʫʨʫ ʤʘʡʙʫʪʥʴʦʛʦ. 

ʎʠʬʨʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ï ʥʝ ʪʨʝʥʜ, ʘ ʥʦʚʘ ʨʝʘʣʴʥʽʩʪʴ, ʫ ʷʢʽʡ ʝʬʝʢʪʠʚʥʠʡ 

ʫʯʠʪʝʣʴ ʫʤʽʻ ʦʙô̒ ʜʥʫʚʘʪʠ ʫʯʥʽʚ ʫ ʢʦʤʘʥʜʠ, ʥʘʜʠʭʘʪʠ ʥʘ ʩʧʽʣʴʥʽ ʜʽʾ ʪʘ ʚʝʩʪʠ ʜʦ 

ʨʝʟʫʣʴʪʘʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ. 

ʎʷ ʢʦʥʮʝʧʮʽʷ ï ʥʝ ʧʨʦʩʪʦ ʧʨʦ ʥʘʚʯʘʥʥʷ ʽʥʬʦʨʤʘʪʠʢʠ, ʘ ʪʝ ʷʢ ʟʨʦʙʠʪʠ ʦʩʚʽʪʫ 

ʞʠʚʦʶ, ʘʜʘʧʪʠʚʥʦʶ ʡ ʟʜʘʪʥʦʶ ʚʽʜʧʦʚʽʜʘʪʠ ʧʦʪʨʝʙʘʤ ʝʧʦʭʠ ʮʠʬʨʦʚʦʾ ʝʚʦʣʶʮʽʾ. 



ʉɽʂʎɯʗ: ʆʩʚʽʪʥʽ ʩʪʨʘʪʝʛʽʾ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ɯʊ-ʛʘʣʫʟʽ 

çʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 10 ʢʚʽʪʥʷ 2025, ˉ 15 

215 

 
ʈʠʩ. 1. ɺʽʟʫʘʣʽʟʘʮʽʷ ʦʩʥʦʚʥʠʭ ʘʩʧʝʢʪʽʚ ʧʽʜʛʦʪʦʚʢʠ ʚʯʠʪʝʣʷ ʽʥʬʦʨʤʘʪʠʢʠ 

ʂʦʤʧʣʝʢʩʥʘ ʧʽʜʛʦʪʦʚʢʘ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʧʦʻʜʥʘʥʥʽ ʢʽʣʴʢʦʭ ʚʘʞʣʠʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʮʽʣʽʩʥʫ ʩʠʩʪʝʤʫ ʟʥʘʥʴ, 

ʫʤʽʥʴ ʪʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

(ʨʠʩ. 1). ʅʘʩʘʤʧʝʨʝʜ, ʚʘʛʦʤʝ ʤʽʩʮʝ ʧʦʩʽʜʘʻ ʪʝʦʨʝʪʠʯʥʘ ʧʽʜʛʦʪʦʚʢʘ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ 

ʦʚʦʣʦʜʽʥʥʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤʠ ʧʦʥʷʪʪʷʤʠ ʽʥʬʦʨʤʘʪʠʢʠ, ʟʦʢʨʝʤʘ ʪʝʦʨʽʻʶ 

ʘʣʛʦʨʠʪʤʽʚ, ʩʪʨʫʢʪʫʨʘʤʠ ʜʘʥʠʭ, ʧʨʠʥʮʠʧʘʤʠ ʧʦʙʫʜʦʚʠ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʩʠʩʪʝʤ ʽ 

ʤʝʨʝʞ. ɺʦʜʥʦʯʘʩ ʩʪʫʜʝʥʪʠ ʟʥʘʡʦʤʣʷʪʴʩʷ ʟ ʘʢʪʫʘʣʴʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʦʧʘʥʦʚʫʶʪʴ 

ʩʫʯʘʩʥʽ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʟʘʩʘʜʠ ʨʦʙʦʪʠ ʟ ʙʘʟʘʤʠ ʜʘʥʠʭ, ʚʝʙ-ʪʝʭʥʦʣʦʛʽʷʤʠ, 

ʭʤʘʨʥʠʤʠ ʩʝʨʚʽʩʘʤʠ ʪʘ ʝʣʝʤʝʥʪʘʤʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. 

ʇʘʨʘʣʝʣʴʥʦ ʟ ʪʝʦʨʝʪʠʯʥʦʶ ʙʘʟʦʶ ʚʽʜʙʫʚʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʘ ʧʨʘʢʪʠʯʥʘ 

ʧʽʜʛʦʪʦʚʢʘ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʥʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʟʘʚʜʘʥʴ, ʧʨʘʢʪʠʢʫʤʽʚ, ʨʦʙʦʪʫ ʟ 

ʨʽʟʥʠʤʠ ʦʧʝʨʘʮʽʡʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʽ ʤʝʨʝʞʝʚʠʤʠ 

ʽʥʩʪʨʫʤʝʥʪʘʤʠ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʷʶʪʴ ʚʠʢʦʥʘʥʥʶ ʧʨʦʻʢʪʽʚ, ʷʢʽ ʽʥʪʝʛʨʫʶʪʴ 

ʟʜʦʙʫʪʽ ʟʥʘʥʥʷ ʪʘ ʥʘʚʠʯʢʠ ʽ ʜʦʟʚʦʣʷʶʪʴ ʩʪʫʜʝʥʪʘʤ ʥʘʙʫʪʠ ʨʝʘʣʴʥʦʛʦ ʜʦʩʚʽʜʫ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʦʨʤʘʪʠʢʠ ʥʘ ʧʨʘʢʪʠʮʽ. 

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʻ ʧʝʜʘʛʦʛʽʯʥʘ ʧʽʜʛʦʪʦʚʢʘ. ʄʘʡʙʫʪʥʽ ʚʯʠʪʝʣʽ 

ʚʠʚʯʘʶʪʴ ʤʝʪʦʜʠʢʫ ʚʠʢʣʘʜʘʥʥʷ ʽʥʬʦʨʤʘʪʠʢʠ, ʚʯʘʪʴʩʷ ʨʦʟʨʦʙʣʷʪʠ ʥʘʚʯʘʣʴʥʽ 

ʧʨʦʛʨʘʤʠ, ʩʪʚʦʨʶʚʘʪʠ ʜʠʜʘʢʪʠʯʥʽ ʤʘʪʝʨʽʘʣʠ, ʘ ʪʘʢʦʞ ʦʧʘʥʦʚʫʶʪʴ ʦʩʥʦʚʠ 

ʧʝʜʘʛʦʛʽʯʥʦʾ ʧʩʠʭʦʣʦʛʽʾ. ʎʝ ʜʦʧʦʤʘʛʘʻ ʛʣʠʙʰʝ ʨʦʟʫʤʽʪʠ ʧʦʪʨʝʙʠ ʫʯʥʽʚ, ʝʬʝʢʪʠʚʥʦ 

ʟ ʥʠʤʠ ʢʦʤʫʥʽʢʫʚʘʪʠ, ʤʦʪʠʚʫʚʘʪʠ ʜʦ ʥʘʚʯʘʥʥʷ ʪʘ ʦʮʽʥʶʚʘʪʠ ʾʭʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʦʙô̒ ʢʪʠʚʥʦ ʡ ʢʦʥʩʪʨʫʢʪʠʚʥʦ. 

ʆʢʨʝʤʫ ʨʦʣʴ ʫ ʩʠʩʪʝʤʽ ʧʽʜʛʦʪʦʚʢʠ ʚʽʜʽʛʨʘʻ ʙʝʟʧʝʨʝʨʚʥʠʡ ʧʨʦʬʝʩʽʡʥʠʡ 

ʨʦʟʚʠʪʦʢ. ʄʘʡʙʫʪʥʽ ʚʯʠʪʝʣʽ ʤʘʶʪʴ ʙʫʪʠ ʛʦʪʦʚʠʤʠ ʜʦ ʧʦʩʪʽʡʥʦʛʦ ʦʥʦʚʣʝʥʥʷ ʟʥʘʥʴ ï

 ʯʝʨʝʟ ʫʯʘʩʪʴ ʫ ʢʫʨʩʘʭ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ, ʩʝʤʽʥʘʨʘʭ, ʪʨʝʥʽʥʛʘʭ, ʘ ʪʘʢʦʞ 

ʟʘʚʜʷʢʠ ʚʟʘʻʤʦʜʽʾ ʟ ʧʨʦʬʝʩʽʡʥʠʤʠ ʩʧʽʣʴʥʦʪʘʤʠ. ʆʙʤʽʥ ʜʦʩʚʽʜʦʤ, ʩʧʽʚʧʨʘʮʷ ʚ 

ʤʝʞʘʭ ʩʧʽʣʴʥʠʭ ʧʨʦʻʢʪʽʚ ʽ ʟʘʣʫʯʝʥʥʷ ʜʦ ʧʨʦʬʝʩʽʡʥʠʭ ʜʠʩʢʫʩʽʡ ʩʧʨʠʷʶʪʴ 

ʛʣʠʙʰʦʤʫ ʨʦʟʫʤʽʥʥʶ ʨʦʣʽ ʽʥʬʦʨʤʘʪʠʢʠ ʫ ʩʫʯʘʩʥʽʡ ʦʩʚʽʪʽ. 

ɯʥʪʝʛʨʘʮʽʷ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʟʥʘʥʴ ʪʘʢʦʞ ʻ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ. 

ʄʘʡʙʫʪʥʽ ʚʯʠʪʝʣʽ ʥʘʚʯʘʶʪʴʩʷ ʧʨʘʮʶʚʘʪʠ ʚ ʤʽʞʧʨʝʜʤʝʪʥʦʤʫ ʢʦʥʪʝʢʩʪʽ ï ʫ 

ʩʧʽʚʧʨʘʮʽ ʟ ʢʦʣʝʛʘʤʠ ʟ ʽʥʰʠʭ ʛʘʣʫʟʝʡ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʫʯʥʷʤ 

ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʬʦʨʤʘʪʠʢʠ, ʨʦʟʚʠʚʘʪʠ ʾʭʥʻ ʘʥʘʣʽʪʠʯʥʝ ʪʘ ʢʨʠʪʠʯʥʝ 

ʤʠʩʣʝʥʥʷ ʯʝʨʝʟ ʢʦʤʧʣʝʢʩʥʽ ʟʘʚʜʘʥʥʷ ʡ ʧʨʦʻʢʪʠ. 

ɿʘʚʝʨʰʫʻ ʮʝʡ ʧʽʜʭʽʜ ʘʢʮʝʥʪ ʥʘ ʝʪʠʯʥʠʭ ʽ ʩʦʮʽʘʣʴʥʠʭ ʘʩʧʝʢʪʘʭ. ʄʘʡʙʫʪʥʽ 

ʧʝʜʘʛʦʛʠ ʧʦʚʠʥʥʽ ʫʩʚʽʜʦʤʣʶʚʘʪʠ ʚʘʞʣʠʚʽʩʪʴ ʮʠʬʨʦʚʦʾ ʝʪʠʢʠ, ʧʠʪʘʥʴ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ, ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʽ ʘʚʪʦʨʩʴʢʦʛʦ ʧʨʘʚʘ. ʊʘʢʦʞ ʚʦʥʠ 
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ʤʘʶʪʴ ʙʫʪʠ ʛʦʪʦʚʠʤʠ ʥʘʚʯʘʪʠ ʫʯʥʽʚ ʙʝʟʧʝʯʥʦʤʫ, ʚʽʜʧʦʚʽʜʘʣʴʥʦʤʫ ʪʘ ʩʚʽʜʦʤʦʤʫ 

ʢʦʨʠʩʪʫʚʘʥʥʶ ʮʠʬʨʦʚʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʬʦʨʤʫʶʯʠ ʚ ʥʠʭ ʮʠʬʨʦʚʫ ʛʨʘʤʦʪʥʽʩʪʴ. 

ʋʟʘʛʘʣʴʥʶʶʯʠ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʪʘʢʘ ʧʽʜʛʦʪʦʚʢʘ ʬʦʨʤʫʻ ʚ ʤʘʡʙʫʪʥʽʭ 

ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʥʝ ʣʠʰʝ ʧʨʦʬʝʩʽʡʥʽ ʢʦʤʧʝʪʝʥʮʽʾ, ʘ ʡ ʟʜʘʪʥʽʩʪʴ ʙʫʪʠ 

ʣʽʜʝʨʘʤʠ ʦʩʚʽʪʥʽʭ ʟʤʽʥ, ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʚʠʢʣʠʢʽʚ ʮʠʬʨʦʚʦʾ ʝʧʦʭʠ ʪʘ ʥʘʜʠʭʘʪʠ 

ʫʯʥʽʚ ʥʘ ʧʽʟʥʘʥʥʷ ʩʫʯʘʩʥʦʛʦ ʩʚʽʪʫ ʯʝʨʝʟ ʪʝʭʥʦʣʦʛʽʾ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 
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ʢʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 
ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

sergmart65@tnpu.edu.ua 

ʉʫʯʘʩʥʠʡ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʚʠʤʘʛʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 
ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʛʥʫʯʢʽʩʪʴ, ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ. ɿ 
ʨʦʟʚʠʪʢʦʤ ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ ʡ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ 
ʫ ʩʪʚʦʨʝʥʥʽ ʩʪʘʙʽʣʴʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ, ʷʢʽ ʣʝʛʢʦ ʘʜʘʧʪʫʶʪʴʩʷ ʜʦ ʨʽʟʥʠʭ 
ʧʣʘʪʬʦʨʤ ʽ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʯʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ. 

ʊʨʘʜʠʮʽʡʥʽ ʧʽʜʭʦʜʠ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ ʯʘʩʪʦ ʩʪʠʢʘʶʪʴʩʷ 
ʟ ʪʘʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʷʢ ʩʢʣʘʜʥʽʩʪʴ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ 
ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʷʭ, ʚʠʩʦʢʽ ʚʠʪʨʘʪʠ ʥʘ ʘʧʘʨʘʪʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʨʠʟʠʢ ʚʪʨʘʪʠ ʜʘʥʠʭ 
ʘʙʦ ʧʦʨʫʰʝʥʥʷ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʯʝʨʝʟ ʝʢʩʧʝʨʠʤʝʥʪʠ ʩʪʫʜʝʥʪʽʚ. 

ʊʝʭʥʦʣʦʛʽʷ Docker, ʷʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʢʦʥʪʝʡʥʝʨʠʟʘʮʽʾ, ʧʨʦʧʦʥʫʻ 
ʝʬʝʢʪʠʚʥʝ ʚʠʨʽʰʝʥʥʷ ʮʠʭ ʧʨʦʙʣʝʤ. ɺʦʥʘ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʽʟʦʣʴʦʚʘʥʽ 
ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʣʝʛʢʦ ʨʦʟʛʦʨʪʘʶʪʴʩʷ, ʤʘʩʰʪʘʙʫʶʪʴʩʷ ʪʘ 
ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʘʙʽʣʴʥʽʩʪʴ ʨʦʙʦʪʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʧʣʘʪʬʦʨʤʠ. 

Docker ï ʮʝ ʧʣʘʪʬʦʨʤʘ ʟ ʚʽʜʢʨʠʪʠʤ ʢʦʜʦʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ, ʨʦʟʛʦʨʪʘʥʥʷ ʡ 
ʫʧʨʘʚʣʽʥʥʷ ʢʦʥʪʝʡʥʝʨʘʤʠ. ʂʦʥʪʝʡʥʝʨ ï ʮʝ ʽʟʦʣʴʦʚʘʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʷʢʝ ʤʽʩʪʠʪʴ ʫʩʝ 
ʥʝʦʙʭʽʜʥʝ ʜʣʷ ʨʦʙʦʪʠ ʧʨʦʛʨʘʤʠ: ʢʦʜ, ʙʽʙʣʽʦʪʝʢʠ, ʟʘʣʝʞʥʦʩʪʽ ʪʦʱʦ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ 
ʜʦʜʘʪʢʠ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʦʜʥʘʢʦʚʦ ʩʪʘʙʽʣʴʥʦ ʥʘ ʙʫʜʴ-ʷʢʦʤʫ ʧʨʠʩʪʨʦʾ ʯʠ 
ʦʧʝʨʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ [1]. 

ʆʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ Docker: 

ⱷ ʧʦʨʪʘʪʠʚʥʽʩʪʴ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʭʦʩʪʘ ʨʘʮʽʦʥʘʣʴʥʽʰʝ ʧʦʨʽʚʥʷʥʦ 
ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʚʽʨʪʫʘʣʴʥʠʤʠ ʤʘʰʠʥʘʤʠ; 

ⱷ ʰʚʠʜʢʝ ʨʦʟʛʦʨʪʘʥʥʷ: ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʟʘʡʤʘʻ ʤʽʥʽʤʫʤ ʯʘʩʫ; 
ⱷ ʙʝʟʧʝʢʘ: ʽʟʦʣʷʮʽʷ ʢʦʥʪʝʡʥʝʨʽʚ ʟʘʭʠʱʘʻ ʩʠʩʪʝʤʫ ʚʽʜ ʧʦʰʢʦʜʞʝʥʴ. 
ʋʩʽ ʮʽ ʩʠʣʴʥʽ ʩʪʦʨʦʥʠ Docker ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ. 

ɿʘʚʜʷʢʠ ʤʦʙʽʣʴʥʦʩʪʽ ʪʘ ʛʥʫʯʢʦʩʪʽ ʚʠʢʣʘʜʘʯʽ ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʫʥʽʚʝʨʩʘʣʴʥʽ 
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ʥʘʚʯʘʣʴʥʽ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ ʣʝʛʢʦ ʘʜʘʧʪʫʶʪʴʩʷ ʜʦ ʧʦʪʨʝʙ ʩʪʫʜʝʥʪʽʚ [4]. ʆʩʢʽʣʴʢʠ 
ʢʦʥʪʝʡʥʝʨʠ Docker ʣʝʛʢʦ ʧʝʨʝʥʦʩʷʪʴʩʷ ʤʽʞ ʨʽʟʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʪʘ ʧʣʘʪʬʦʨʤʘʤʠ, 
ʪʦ ʮʝ ʜʦʟʚʦʣʷʻ ʧʨʘʮʶʚʘʪʠ ʟʽ ʩʚʦʾʤʠ ʧʨʦʻʢʪʘʤʠ ʥʘ ʙʫʜʴ-ʷʢʦʤʫ ʧʨʠʩʪʨʦʾ, ʜʝ ʻ 
ʧʽʜʪʨʠʤʢʘ Docker, ʫ ʙʫʜʴ-ʷʢʦʤʫ ʤʽʩʮʽ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʦʩʪʽʡʥʽʩʪʴ ʪʘ ʥʝʧʝʨʝʨʚʥʽʩʪʴ 
ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. Docker ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʪʘ ʟʘʧʫʩʢʘʪʠ ʢʦʥʪʝʡʥʝʨʠ ʥʘ 
ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥʘʭ ʘʙʦ ʬʽʟʠʯʥʠʭ ʩʝʨʚʝʨʘʭ, ʱʦ ʟʤʝʥʰʫʻ ʚʠʪʨʘʪʠ ʥʘ ʘʧʘʨʘʪʥʝ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʩʧʨʦʱʫʻ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʩʧʨʠʷʻ ʦʧʪʠʤʘʣʴʥʦʤʫ 
ʨʦʟʧʦʜʽʣʫ ʨʝʩʫʨʩʽʚ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʝ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʤʘʩʰʪʘʙʫʚʘʥʥʷ 
ʥʘʚʯʘʣʴʥʠʭ ʪʘ ʨʦʟʨʦʙʥʠʭ ʩʝʨʝʜʦʚʠʱ [2]. 

Docker ʟʘʙʝʟʧʝʯʫʻ ʻʜʥʽʩʪʴ ʽ ʩʪʘʥʜʘʨʪʠʟʘʮʽʶ ʩʝʨʝʜʦʚʠʱ, ʱʦ ʜʦʟʚʦʣʷʻ 
ʫʥʠʢʥʫʪʠ ʩʫʧʫʪʥʽʭ ʧʨʦʙʣʝʤ ʟ ʥʝʩʫʤʽʩʥʽʩʪʶ ʘʙʦ ʚʽʜʤʦʚʘʤʠ ʯʝʨʝʟ ʥʝʧʨʘʚʠʣʴʥʽ 
ʥʘʣʘʰʪʫʚʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʮʷ ʪʝʭʥʦʣʦʛʽʷ ʟʘʙʝʟʧʝʯʫʻ ʢʦʥʩʠʩʪʝʥʪʥʽʩʪʴ ʩʝʨʝʜʦʚʠʱʘ 
ʤʽʞ ʨʽʟʥʠʤʠ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʪʘ ʧʨʠʩʪʨʦʷʤʠ, ʱʦ ʩʧʨʠʷʻ ʩʧʽʣʴʥʽʡ ʨʦʙʦʪʽ ʪʘ 
ʩʧʣ̔ʴʥʦʤʫ ʥʘʚʯʘʥʥʶ. Docker ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʶʚʘʪʠ ʢʦʥʪʝʡʥʝʨʠ ʟ 
ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʙʽʙʣʽʦʪʝʢʘʤʠ, ʧʨʦʛʨʘʤʘʤʠ ʪʘ ʩʝʨʝʜʦʚʠʱʘʤʠ ʚʠʢʦʥʘʥʥʷ, ʱʦ 
ʜʦʟʚʦʣʷʻ ʥʝ ʚʠʪʨʘʯʘʪʠ ʯʘʩ ʥʘ ʧʦʰʫʢ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʢʦʞʥʦʛʦ 
ʢʦʤʧʦʥʝʥʪʘ ʦʢʨʝʤʦ. ɸ ʟʘʚʜʷʢʠ ʽʟʦʣʷʮʽʾ ʢʦʥʪʝʡʥʝʨʽʚ ʩʪʫʜʝʥʪʠ ʤʦʞʫʪʴ 
ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʪʠ ʙʝʟ ʨʠʟʠʢʫ ʧʦʰʢʦʜʞʝʥʥʷ ʦʩʥʦʚʥʦʾ ʩʠʩʪʝʤʠ. 

ʇʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ Docker ʚ ʦʩʚʽʪʽ ʤʦʞʝ ʙʫʪʠ ʪʘʢʠʤ: 
1. ɺʽʨʪʫʘʣʴʥʽ ʣʘʙʦʨʘʪʦʨʽʾ: Docker ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʽʟʦʣʴʦʚʘʥʽ 

ʣʘʙʦʨʘʪʦʨʽʾ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ ʟ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʙʘʟ ʜʘʥʠʭ ʘʙʦ 
ʩʠʩʪʝʤʥʦʛʦ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ: ʚʠʢʦʨʠʩʪʘʥʥʷ `docker-compose` ʜʣʷ 
ʥʘʣʘʰʪʫʚʘʥʥʷ ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʭ ʜʦʜʘʪʢʽʚ (ʙʘʟʠ ʜʘʥʠʭ + ʚʝʙ-ʩʝʨʚʽʩ) [3]; ʟʘʧʫʩʢ 
ʛʦʪʦʚʠʭ ʢʦʥʪʝʡʥʝʨʽʚ ʽʟ ʧʝʨʝʜʥʘʣʘʰʪʦʚʘʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʜʣʷ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ. 

2. ɼʠʩʪʘʥʮʽʡʥʝ ʥʘʚʯʘʥʥʷ: ʢʦʥʪʝʡʥʝʨʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ 
ʰʚʠʜʢʦʛʦ ʨʦʟʛʦʨʪʘʥʥʷ ʧʣʘʪʬʦʨʤ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ, Moodle). ʎʝ 
ʩʧʨʦʱʫʻ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʫ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ ʥʘʚʽʪʴ ʧʨʠ 
ʚʠʩʦʢʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ [4]. 

3. ʅʘʚʯʘʥʥʷ DevOps ʽ CI/CD: Docker ʻ ʢʣʶʯʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʫ ʥʘʚʯʘʥʥʽ 
ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʠʢ DevOps. ʉʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʧʨʘʢʪʠʢʫʚʘʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ 
ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʨʦʟʛʦʨʪʘʥʥʷ ʜʦʜʘʪʢʽʚ ʫ ʨʝʘʣʴʥʠʭ ʩʮʝʥʘʨʽʷʭ [3]. 

4. ʈʝʧʨʦʜʫʢʪʠʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ: Docker ʩʧʨʠʷʻ ʩʪʚʦʨʝʥʥʶ ʦʜʥʘʢʦʚʠʭ 
ʩʝʨʝʜʦʚʠʱ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʪʦʨʶʚʘʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ 
ʽ ʩʧʨʦʱʫʻ ʩʧʽʚʧʨʘʮʶ ʤʽʞ ʜʦʩʣʽʜʥʠʢʘʤʠ [4]. 

5. ʅʘʚʯʘʣʴʥʽ ʢʫʨʩʠ ʟ ʧʨʦʛʨʘʤʫʚʘʥʥʷ: ʢʦʥʪʝʡʥʝʨʠ ʜʦʟʚʦʣʷʶʪʴ ʩʪʫʜʝʥʪʘʤ 
ʧʨʘʮʶʚʘʪʠ ʟ ʨʽʟʥʠʤʠ ʤʦʚʘʤʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʪʝʭʥʦʣʦʛʽʷʤʠ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ 
ʩʢʣʘʜʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʾʭ ʣʦʢʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

 

ʈʠʩ. 1. ʇʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ Docker ʚ ʦʩʚʽʪʽ 



ʉɽʂʎɯʗ: ʆʩʚʽʪʥʽ ʩʪʨʘʪʝʛʽʾ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ɯʊ-ʛʘʣʫʟʽ 

çʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 10 ʢʚʽʪʥʷ 2025, ˉ 15 

218 

ʊʘʢʦʞ ʚʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ Docker ʚʠʢʣʘʜʘʯʘʤ ʥʝʦʙʭʽʜʥʦ 
ʦʩʚʦʾʪʠ ʙʘʟʦʚʽ ʧʨʠʥʮʠʧʠ ʨʦʙʦʪʠ ʟ Docker, ʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʪʝʡʥʝʨʽʚ ʫ ʭʤʘʨʥʠʭ 
ʩʝʨʝʜʦʚʠʱʘʭ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʠʭ ʟʘʭʦʜʽʚ ʟʘʭʠʩʪʫ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ Docker ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʟʘʚʜʷʢʠ ʛʥʫʯʢʦʩʪʽ ʪʘ 
ʧʦʨʪʘʪʠʚʥʦʩʪʽ ʩʪʚʦʨʶʚʘʥʠʭ ʥʠʤ ʥʘʚʯʘʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ 
ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʠʢ 
ʚʠʢʣʘʜʘʥʥʷ, ʱʦ ʩʧʨʠʷʻ ʟʨʦʩʪʘʥʥʶ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫʯʘʩʥʠʢʽʚ. 

Docker ʫʞʝ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʩʬʝʨʽ ʦʩʚʽʪʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 
ʚʽʨʪʫʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ, ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʧʽʜʛʦʪʦʚʢʠ IT-ʬʘʭʽʚʮʽʚ. 
ɺʧʨʦʚʘʜʞʝʥʥʷ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʩʧʨʠʷʻ ʤʦʜʝʨʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘ 
ʧʽʜʚʠʱʝʥʥʶ ʡʦʛʦ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ʇʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʚʢʣʶʯʘʶʪʴ: ʨʦʟʨʦʙʢʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʢʦʥʪʝʡʥʝʨʽʚ 
ʜʣʷ ʨʽʟʥʠʭ ʜʠʩʮʠʧʣʽʥ; ʽʥʪʝʛʨʘʮʽʶ Docker ʫ ʧʨʦʛʨʘʤʠ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ; 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʪʝʡʥʝʨʠʟʘʮʽʾ ʜʣʷ ʩʠʤʫʣʷʮʽʾ ʨʝʘʣʴʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ. 

Docker ʻ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʦʩʚʽʪʠ, ʷʢʠʡ ʜʦʧʦʤʘʛʘʻ 
ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʚʠʤʦʛ ʩʫʯʘʩʥʦʛʦ ʩʚʽʪʫ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʷʢʽʩʥʝ ʥʘʚʯʘʥʥʷ ʥʝʟʘʣʝʞʥʦ 
ʚʽʜ ʪʝʭʥʽʯʥʠʭ ʦʙʤʝʞʝʥʴ. 
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ʆʩʚʽʪʘ ï ʦʜʠʥ ʽʟ ʢʣʶʯʦʚʠʭ ʬʘʢʪʦʨʽʚ ʨʦʟʚʠʪʢʫ ʙʫʜʴ-ʷʢʦʾ ʜʝʨʞʘʚʠ, ʘʜʞʝ 

ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ ʬʦʨʤʫʻ, ʚʠʭʦʚʫʻ ʚʠʩʦʢʦʦʩʚʽʯʝʥʠʭ, ʢʦʤʧʝʪʝʥʪʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ, 

ʷʢʽ ʟʜʘʪʥʽ ʨʦʟʚô̫ ʟʫʚʘʪʠ ʧʨʦʙʣʝʤʠ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʜʝʨʞʘʚʠ. ʆʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʚ 

ʪʘʢʦʤʫ ʧʨʦʮʝʩʽ ʤʘʻ ʚʯʠʪʝʣʴ, ʽ ʩʘʤʝ ʚʽʜ ʡʦʛʦ ʧʽʜʛʦʪʦʚʢʠ, ʟʥʘʥʴ, ʤʝʪʦʜʠʯʥʦʾ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʟʘʣʝʞʠʪʴ ʤʘʡʙʫʪʥʻ ʥʦʚʠʭ ʧʦʢʦʣʽʥʴ. ʇʽʜʛʦʪʦʚʢʘ ʤʘʡʙʫʪʥʽʭ ʚʯʠʪʝʣʽʚ 

ʬʽʟʠʢʠ ʷʢ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʥʦʚʦʾ ʛʝʥʝʨʘʮʽʾ, ʷʢʽ ʤʘʶʪʴ ʙʫʪʠ ʛʦʪʦʚʠʤʠ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ 

ʨʽʟʥʠʭ ʬʦʨʤ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʫ ʪʦʤʫ ʯʠʩʣʽ, ʜʠʩʪʘʥʮʽʡʥʦʾ (ʟʤʽʰʘʥʦʾ) ʻ ʩʢʣʘʜʥʠʤ 
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ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʠʤ ʧʨʦʮʝʩʦʤ, ʦʩʢʽʣʴʢʠ ʽʩʥʫʻ ʥʠʟʢʘ ʦʙô̒ ʢʪʠʚʥʠʭ ʽ ʩʫʙô̒ ʢʪʠʚʥʠʭ 

ʬʘʢʪʦʨʽʚ, ʩʫʧʝʨʝʯʥʦʩʪʝʡ, ʱʦ ʚʠʢʣʠʢʘʥʽ ʩʫʩʧʽʣʴʥʠʤʠ ʧʝʨʝʪʚʦʨʝʥʥʷʤʠ, ʪʝʭʥʽʯʥʠʤʠ 

ʟʜʦʙʫʪʢʘʤʠ ʪʦʱʦ [4, ʩ. 328]. 

ɺ ʧʝʨʽʦʜ ʩʪʨʽʤʢʦʛʦ ʥʘʫʢʦʚʦ-ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ, ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʚʽʪʘ 

ʩʪʠʢʘʻʪʴʩʷ ʟ ʥʦʚʠʤʠ ʚʠʢʣʠʢʘʤʠ, ʥʘʧʨʠʢʣʘʜ, ʽʥʥʦʚʘʮʽʡʥʽʩʪʴ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ, 

ʾʭʥʷ ʘʢʪʫʘʣʴʥʽʩʪʴ ʽ ʟʚô̫ ʟʦʢ ʽʟ ʞʠʪʪʷʤ, ʟʨʦʩʪʘʥʥʷ ʨʦʣʽ ʽʥʦʟʝʤʥʦʾ ʤʦʚʠ, ʟʙʽʣʴʰʝʥʥʷ 

ʚʠʤʦʛ ʜʦ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʚʯʠʪʝʣʽʚ. ʉʘʤʝ ʪʦʤʫ, ʥʝʦʙʭʽʜʥʦ ʙʽʣʴʰʝ ʫʚʘʛʠ ʧʨʠʜʽʣʠʪʠ 

ʬʦʨʤʫʚʘʥʥʶ ʤʝʪʦʜʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʴʦʛʦ ʚʯʠʪʝʣʷ ʬʽʟʠʢʠ, ʷʢʠʡ ʥʝ 

ʣʠʰʝ ʝʬʝʢʪʠʚʥʦ ʥʘʚʯʘʪʠʤʝ, ʘ ʡ ʙʫʜʝ ʢʣʶʯʝʤ ʜʦ ʨʦʟʚô̫ ʟʘʥʥʷ ʩʢʣʘʜʥʠʭ ʦʩʚʽʪʥʽʭ 

ʟʘʚʜʘʥʴ, ʧʦʚô̫ ʟʘʥʠʭ ʽʟ ʩʫʯʘʩʥʠʤʠ ʚʠʤʦʛʘʤʠ. 

ʌʽʟʠʢʘ ï ʮʝ ʥʝ ʣʠʰʝ ʥʘʫʢʘ, ʷʢʘ ʜʦʩʣʽʜʞʫʻ ʩʚʽʪ ʥʘʚʢʦʣʦ ʥʘʩ ʽ ʷʚʠʱʘ ʪʘ 

ʧʨʦʮʝʩʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʥʴʦʤʫ, ʘ ʡ ʧʨʝʜʤʝʪ, ʷʢʠʡ ʤʘʻ ʚʟʘʻʤʦʟʚô̫ ʟʦʢ ʽʟ ʙʫʜʴ-

ʷʢʦʶ ʛʘʣʫʟʟʶ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. ʆʩʢʽʣʴʢʠ ʥʘʰʘ ʦʩʚʽʪʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʛʣʦʙʘʣʽʟʘʮʽʻʶ ʟʥʘʥʴ, ʚʚʝʜʝʥʥʷʤ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʽ ʩʧʦʩʦʙʽʚ ʥʘʚʯʘʥʥʷ, ʧʠʪʘʥʥʷ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʛʨʘʮʽʾ ʨʽʟʥʠʭ ʥʘʚʯʘʣʴʥʠʡ ʜʠʩʮʠʧʣʽʥ ʩʪʘʻ ʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʤ. 

ʇʨʠʢʣʘʜʦʤ ʮʴʦʛʦ ʻ ʧʦʻʜʥʘʥʥʷ ʬʽʟʠʢʠ ʪʘ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ. 

ʆʜʠʥ ʽʟ ʢʣʶʯʦʚʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʦʬʝʩʽʡʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ï ʮʝ ʤʝʪʦʜʠʯʥʘ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʚʯʠʪʝʣʷ. ʄʝʪʦʜʠʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʚʯʠʪʝʣʷ ʬʽʟʠʢʠ ï ʮʝ ʟʥʘʥʥʷ, 

ʦʪʨʠʤʘʥʽ ʟ ʛʘʣʫʟʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ ʬʽʟʠʢʠ ʪʘ ʜʠʜʘʢʪʠʢʠ, ʫʤʽʥʥʷ ʣʦʛʽʯʥʦ ʡ 

ʦʙˇʨʫʥʪʦʚʘʥʦ ʢʦʥʩʪʨʫʶʚʘʪʠ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ ʜʠʜʘʢʪʠʯʥʦʾ 

ʩʠʪʫʘʮʽʾ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʟʘʩʚʦʻʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ [1, ʩ. 142]. ɺʯʠʪʝʣʴ ʧʦʚʠʥʝʥ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʚʣʘʩʥʫ ʤʝʪʦʜʠʢʫ ʥʘʚʯʘʥʥʷ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʥʦʚʽ ʤʝʪʦʜʠʯʥʽ ʪʝʥʜʝʥʮʽʾ, ʟʘʧʨʦʚʘʜʞʫʶʯʠ ʨʽʟʥʽ ʢʦʥʮʝʧʮʽʾ. 

ɼʣʷ ʩʫʯʘʩʥʦʾ ʣʶʜʠʥʠ ʚʘʞʣʠʚʦ ʚʤʽʪʠ ʩʧʽʣʢʫʚʘʪʠʩʷ ʽʥʦʟʝʤʥʦʶ ʤʦʚʦʶ, ʽ ʚʦʥʘ ʻ 

ʦʜʥʽʻʶ ʽʟ ʧʨʽʦʨʠʪʝʪʥʠʭ ʮʽʣʝʡ ʅʋʐ. ʊʦʤʫ ʤʘʡʙʫʪʥʽʡ ʚʯʠʪʝʣʴ ʬʽʟʠʢʠ ʧʦʚʠʥʝʥ ʥʝʶ 

ʚʦʣʦʜʽʪʠ, ʦʩʢʽʣʴʢʠ ʮʽ ʟʥʘʥʥʷ ʜʦʧʦʤʦʞʫʪʴ ʧʦʻʜʥʘʪʠ ʤʽʞʥʘʨʦʜʥʠʡ ʜʦʩʚʽʜ 

ʟʘʢʦʨʜʦʥʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ. ʂʦʨʠʩʪʫʚʘʥʥʷ 

ʘʥʛʣʦʤʦʚʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʪʝʨʤʽʥʘʤʠ ʽ ʩʘʤʦʾ ʤʦʚʠ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʦʩʪʽ, 

ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʨʦʟʰʠʨʶʶʪʴ ʩʚʽʪʦʛʣʷʜ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʫʯʥʽʚ. 

ʈʝʘʣʽʟʘʮʽʷ ʪʘʢʦʛʦ ʥʘʚʯʘʥʥʷ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʙʽʣʽʥʛʚʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ: ʚʠʢʣʘʜʘʥʥʷ ʬʽʟʠʢʠ ʜʚʦʤʘ ʤʦʚʘʤʠ ʘʙʦ ʦʜʥʽʻʶ ʦʜʥʦʯʘʩʥʦ 

ʧʦʩʠʣʶʶʯʠ ʚʠʚʯʝʥʥʷ ʽʥʰʦʶ ʤʦʚʦʶ. ʅʘʧʨʠʢʣʘʜ, ʧʽʜ ʯʘʩ ʧʝʨʰʦʛʦ ʩʧʦʩʦʙʫ ʬʽʟʠʢʫ 

ʚʠʢʣʘʜʘʶʪʴ ʘʥʛʣʽʡʩʴʢʦʶ ʪʘ ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʘʤʠ, ʚʯʠʪʝʣʴ ʧʦʜʘʚʘʪʠʤʝ ʤʘʪʝʨʽʘʣ 

ʜʚʦʤʘ ʤʦʚʘʤʠ, ʮʝ ʜʘʩʪʴ ʟʤʦʛʫ ʫʯʥʷʤ ʧʦʣʽʧʰʠʪʠ ʚʦʣʦʜʽʥʥʷ ʤʦʚʘʤʠ ʧʽʜ ʯʘʩ 

ʚʠʚʯʝʥʥʷ ʬʽʟʠʢʠ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʫʯʠʪʝʣʴ ʤʦʞʝ ʚʠʢʣʘʜʘʪʠ ʬʽʟʠʢʫ ʫʢʨʘʾʥʩʴʢʦʶ 

ʤʦʚʦʶ, ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʘʥʛʣʽʡʩʴʢʫ ʪʝʨʤʽʥʦʣʦʛʽʶ, ʧʦʚô̫ ʟʘʥʫ ʟ ʬʽʟʠʢʦʶ, ʱʦ 

ʜʦʟʚʦʣʠʪʴ ʫʯʥʷʤ ʚʠʚʯʘʪʠ ʪʘ ʧʨʘʢʪʠʢʫʚʘʪʠ ʬʽʟʠʢʫ ʫʢʨʘʾʥʩʴʢʦʶ ʤʦʚʦʶ, ʘ ʪʘʢʦʞ 

ʚʠʚʯʘʪʠ ʘʥʛʣʽʡʩʴʢʫ ʚ ʢʦʥʪʝʢʩʪʽ, ʷʢʠʡ ʙʫʜʝ ʜʦʨʝʯʥʠʤ ʪʘ ʮʽʢʘʚʠʤ [3]. 

ʋ ʜʘʥʦʛʦ ʧʽʜʭʦʜʫ ʻ ʥʠʟʢʘ ʧʝʨʝʚʘʛ ʪʘ ʥʝʜʦʣʽʢʽʚ. ʉʝʨʝʜ ʧʝʨʝʚʘʛ ʚʠʜʽʣʷʻʤʦ: 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʨʽʚʥʷ ʽʥʦʟʝʤʥʦʾ ʤʦʚʠ ʪʘ ʟʥʘʥʴ ʬʽʟʠʢʠ; ʦʧʨʘʮʶʚʘʥʥʷ ʨʽʟʥʠʭ ʜʞʝʨʝʣ 

ʜʦʟʚʦʣʷʻ ʫʯʥʷʤ ʧʦ-ʽʥʰʦʤʫ ʙʘʯʠʪʠ ʢʦʥʮʝʧʮʽʶ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʬʽʟʠʯʥʦʛʦ ʷʚʠʱʘ, 

ʧʨʦʮʝʩʫ ʪʦʱʦ, ʱʦ ʨʦʟʰʠʨʶʻ ʾʭʥʽʡ ʥʘʫʢʦʚʠʡ ʩʚʽʪʦʛʣʷʜ ʪʘ ʧʦʛʣʠʙʣʶʻ ʟʥʘʥʥʷ; 

ʧʽʜʚʠʱʝʥʥʷ ʤʦʪʠʚʘʮʽʾ ʜʦ ʚʠʚʯʝʥʥʷ ʜʠʩʮʠʧʣʽʥʠ. ʇʨʦʪʝ, ʤʘʻʤʦ ʪʘʢʽ ʥʝʜʦʣʽʢʠ: 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʟʘʚʘʥʪʘʞʝʥʦʩʪʽ ʫʯʥʽʚ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʪʨʘʪʠ ʤʦʪʠʚʘʮʽʾ ʜʦ 
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ʥʘʚʯʘʥʥʷ, ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʟʥʘʥʴ; ʟʥʠʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʨʦʢʫ, ʫ ʟʚô̫ ʟʢʫ ʟ 

ʩʢʣʘʜʥʽʩʪʶ ʘʜʘʧʪʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʨʽʚʥʝʤ ʚʦʣʦʜʽʥʥʷ 

ʽʥʦʟʝʤʥʦʾ ʤʦʚʠ ʫʯʥʷʤʠ. 

ʆʜʠʥ ʽʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʰʣʷʭʽʚ ʫ ʬʦʨʤʫʚʘʥʥʽ ʜʚʦʤʦʚʥʦʛʦ 

ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʚʯʝʥʥʷ ʬʽʟʠʢʠ, ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʠʢʠ CLIL. ʋ 

ʥʘʚʯʘʥʥʽ CLIL ʚʯʠʪʝʣʽ ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʥʴ ʟ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ (ʬʽʟʠʢʠ), 

ʢʦʤʧʝʪʝʥʪʥʠʭ ʥʘʚʠʯʦʢ ʮʽʣʴʦʚʦʾ ʤʦʚʠ ʪʘ ʚʤʽʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʫ 

ʧʨʘʢʪʠʯʥʫ ʧʝʜʘʛʦʛʽʢʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʦʚʠ ʽ ʟʘʩʚʦʻʥʥʷ ʧʨʝʜʤʝʪʘ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʨʠʨʦʜʥʠʤ ʰʣʷʭʦʤ ʚ ʨʝʘʣʴʥʠʭ ʞʠʪʪʻʚʠʭ ʩʠʪʫʘʮʽʷʭ ʽʥʪʝʛʨʦʚʘʥʦ ʟ ʫʩʽʤ ʧʨʦʮʝʩʦʤ 

ʥʘʚʯʘʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʽ ʧʨʝʜʤʝʪʠ ʽ ʤʦʚʠ ʧʽʜʪʨʠʤʫʶʪʴʩʷ ʦʙʦʧʽʣʴʥʦ. ɺ ʤʝʪʦʜʠʮʽ 

CLIL ʚʯʠʪʝʣʴ ʧʦʚʠʥʝʥ ʥʘʚʯʘʪʠ ʫʯʥʽʚ ʥʘʚʯʘʣʴʥʦʾ ʜʠʩʮʠʧʣʽʥʠ ʽʥʦʟʝʤʥʦʶ ʤʦʚʦʶ, 

ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʦʚʠ ʚʽʜ ʫʯʠʪʝʣʷ-ʧʨʝʜʤʝʪʥʠʢʘ ʥʝ ʧʦʪʨʽʙʥʦ: ʫ ʬʦʢʫʩʽ 

ʥʘʚʯʘʥʥʷ ï ʧʨʝʜʤʝʪ (ʟʥʘʥʥʷ ʧʨʝʜʤʝʪʘ ʽ ʥʘʚʠʯʢʠ), ʘ ʪʘʢʦʞ ʤʦʚʘ ʽ ʤʝʪʦʜʠʢʘ 

ʥʘʚʯʘʥʥʷ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʬʦʨʤʫ ʥʘʚʯʘʥʥʷ [2, ʩ. 821]. 

ʆʪʞʝ, ʩʴʦʛʦʜʥʽ ʜʣʷ ʤʘʡʙʫʪʥʴʦʛʦ ʚʯʠʪʝʣʷ ʬʽʟʠʢʠ ʚʘʞʣʠʚʦʶ ʻ ʤʝʪʦʜʠʯʥʘ 

ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʷʢʘ ʻ ʩʫʤʦʶ ʥʘʙʫʪʠʭ ʟʥʘʥʴ ʟ ʜʠʩʮʠʧʣʽʥʠ ʪʘ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ 

ʬʽʟʠʢʠ. ʇʝʨʝʜ ʥʘʰʦʶ ʦʩʚʽʪʦʶ ʧʦʩʪʘʶʪʴ ʥʦʚʽ ʟʘʚʜʘʥʥʷ, ʪʘʢ ʷʢ ʬʦʨʤʫʚʘʥʥʷ 

ʤʝʪʦʜʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʤʘʡʙʫʪʥʴʦʛʦ ʚʯʠʪʝʣʷ ʬʽʟʠʢʠ, ʷʢʠʡ ʚʠʢʣʘʜʘʻ 

ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʥʝ ʣʠʰʝ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ 

ʬʽʟʠʢʠ, ʘ ʡ ʩʧʨʠʷʪʠʤʝ ʽʥʪʝʛʨʘʮʽʾ ʫʢʨʘʾʥʩʴʢʦʾ ʦʩʚʽʪʠ ʟ ɭʉ, ʚʽʜʢʨʠʚʘʶʯʠ ʥʦʚʽ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʫʯʥʽʚ ʪʘ ʚʯʠʪʝʣʽʚ. 
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ʧʝʜʘʛʦʛʽʯʥʽ ʥʘʫʢʠ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 
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ʋ ʩʫʯʘʩʥʦʤʫ ʮʠʬʨʦʚʦʤʫ ʩʚʽʪʽ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʚʠʚʘʶʪʴʩʷ ʩʪʨʽʤʢʠʤʠ 

ʪʝʤʧʘʤʠ [1]. ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʩʪʘʻ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʥʝ ʣʠʰʝ ʜʣʷ ʙʽʟʥʝʩʫ 

ʯʠ ʥʘʫʢʠ, ʘ ʡ ʜʣʷ ʚʦʣʦʥʪʝʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ 



ʉɽʂʎɯʗ: ʆʩʚʽʪʥʽ ʩʪʨʘʪʝʛʽʾ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ɯʊ-ʛʘʣʫʟʽ 

çʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 10 ʢʚʽʪʥʷ 2025, ˉ 15 

221 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʦʣʦʥʪʝʨʽʚ, ʜʦʟʚʦʣʷʶʯʠ ʾʤ ʧʨʘʮʶʚʘʪʠ ʝʬʝʢʪʠʚʥʽʰʝ ʪʘ ʚʧʣʠʚʘʪʠ ʥʘ 

ʰʠʨʰʫ ʘʫʜʠʪʦʨʽʶ, ʚʽʜ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʨʫʪʠʥʥʠʭ ʟʘʚʜʘʥʴ ʜʦ ʩʪʚʦʨʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʨʽʰʝʥʴ ʜʣʷ ʛʫʤʘʥʽʪʘʨʥʠʭ ʢʨʠʟ. 

ɺʦʣʦʥʪʝʨʩʴʢʽ ʦʨʛʘʥʽʟʘʮʽʾ ʯʘʩʪʦ ʩʪʠʢʘʶʪʴʩʷ ʟ ʚʝʣʠʢʠʤ ʧʦʪʦʢʦʤ ʟʘʧʠʪʽʚ ʽ 

ʧʦʚʽʜʦʤʣʝʥʴ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʰʚʠʜʢʦʾ ʦʙʨʦʙʢʠ. ʐɯ-ʯʘʪʠ ʪʘ ʛʦʣʦʩʦʚʽ ʙʦʪʠ ʟʥʘʯʥʦ 

ʧʦʣʝʛʰʫʶʪʴ ʮʝʡ ʧʨʦʮʝʩ. ʅʘʧʨʠʢʣʘʜ, ʙʦʪʠ ʥʘ ʦʩʥʦʚʽ ʐɯ ʤʦʞʫʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ 

ʩʪʘʥʜʘʨʪʥʽ ʟʘʧʠʪʘʥʥʷ, ʢʦʦʨʜʠʥʫʚʘʪʠ ʜʽʾ ʚʦʣʦʥʪʝʨʽʚ ʘʙʦ ʥʘʚʽʪʴ ʧʨʦʚʦʜʠʪʠ ʧʝʨʚʠʥʥʫ 

ʦʮʽʥʢʫ ʧʦʪʨʝʙ ʪʠʭ, ʭʪʦ ʟʚʝʨʪʘʻʪʴʩʷ ʧʦ ʜʦʧʦʤʦʛʫ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʦʣʦʥʪʝʨʘʤ 

ʟʦʩʝʨʝʜʠʪʠʩʷ ʥʘ ʩʢʣʘʜʥʽʰʠʭ ʟʘʚʜʘʥʥʷʭ, ʪʘʢʠʭ ʷʢ ʧʣʘʥʫʚʘʥʥʷ ʯʠ ʙʝʟʧʦʩʝʨʝʜʥʷ 

ʜʦʧʦʤʦʛʘ. 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʟʜʘʪʝʥ ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʯʝʟʥʽ ʦʙʩʷʛʠ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʻ 

ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʜʣʷ ʚʦʣʦʥʪʝʨʩʴʢʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʫ ʩʢʣʘʜʥʠʭ 

ʫʤʦʚʘʭ, ʥʘʧʨʠʢʣʘʜ, ʧʽʜ ʯʘʩ ʛʫʤʘʥʽʪʘʨʥʠʭ ʢʨʠʟ. ɸʣʛʦʨʠʪʤʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ 

ʤʦʞʫʪʴ ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ (ʩʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ, ʟʚʽʪʠ, ʦʧʠʪʫʚʘʥʥʷ) ʽ 

ʚʠʟʥʘʯʘʪʠ ʧʨʽʦʨʠʪʝʪʥʽ ʧʦʪʨʝʙʠ ʛʨʦʤʘʜ, ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʦʟʚʠʪʦʢ ʧʦʜʽʡ ʯʠ ʦʮʽʥʶʚʘʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʻʢʪʽʚ. ɺ ʋʢʨʘʾʥʽ ʚʦʣʦʥʪʝʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʥʘʣʽʪʠʯʥʽ 

ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʰʚʠʜʰʝ 

ʨʝʘʛʫʚʘʪʠ ʥʘ ʜʝʟʽʥʬʦʨʤʘʮʽʶ ʯʠ ʢʦʦʨʜʠʥʫʚʘʪʠ ʜʽʾ ʚ ʫʤʦʚʘʭ ʚʽʡʥʠ. 

ʉʦʮʽʘʣʴʥʽ ʤʝʜʽʘ ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʧʨʦʩʫʚʘʥʥʽ ʚʦʣʦʥʪʝʨʩʴʢʠʭ 

ʥ̔ʽʮʽʘʪʠʚ ʽ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʨʦʙʠʪʴ ʮʽ ʟʫʩʠʣʣʷ ʙʽʣʴʰ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʤʠ. 

ɸʣʛʦʨʠʪʤʠ ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʡ ʢʦʥʪʝʥʪ, ʘʥʘʣʽʟʫʚʘʪʠ ʧʦʚʝʜʽʥʢʫ 

ʘʫʜʠʪʦʨʽʾ ʪʘ ʚʠʟʥʘʯʘʪʠ ʥʘʡʢʨʘʱʠʡ ʯʘʩ ʜʣʷ ʧʫʙʣʽʢʘʮʽʡ.  

ʂʨʽʤ ʪʦʛʦ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʜʦʧʦʤʘʛʘʻ ʙʦʨʦʪʠʩʷ ʟ ʜʝʟʽʥʬʦʨʤʘʮʽʻʶ. 

ɸʣʛʦʨʠʪʤʠ ʚʠʷʚʣʷʶʪʴ ʬʝʡʢʦʚʽ ʥʦʚʠʥʠ, ʘʥʘʣʽʟʫʶʪʴ ʾʭʥʻ ʧʦʰʠʨʝʥʥʷ ʪʘ ʧʨʦʧʦʥʫʶʪʴ 

ʩʪʨʘʪʝʛʽʾ ʜʣʷ ʧʨʦʪʠʜʽʾ. ʎʝ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʚʦʣʦʥʪʝʨʽʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʫ 

ʩʬʝʨʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ. 

ʊʝʭʥʦʣʦʛʽʾ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʪʘʢʽ ʷʢ ʛʝʥʝʨʘʮʽʷ ʟʦʙʨʘʞʝʥʴ, ʚʽʜʝʦ ʯʠ ʪʝʢʩʪʫ, 

ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʧʝʨʝʢʦʥʣʠʚʠʡ ʢʦʥʪʝʥʪ ʜʣʷ ʧʨʠʚʝʨʥʝʥʥʷ ʫʚʘʛʠ ʜʦ 

ʚʦʣʦʥʪʝʨʩʴʢʠʭ ʽʥʽʮʽʘʪʠʚ. ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʤʦʞʝ ʛʝʥʝʨʫʚʘʪʠ ʽʣʶʩʪʨʘʮʽʾ ʜʣʷ 

ʙʣʘʛʦʜʽʡʥʠʭ ʢʘʤʧʘʥʽʡ ʘʙʦ ʩʪʚʦʨʶʚʘʪʠ ʢʦʨʦʪʢʽ ʚʽʜʝʦʨʦʣʠʢʠ, ʷʢʽ ʨʦʟʧʦʚʽʜʘʶʪʴ 

ʽʩʪʦʨʽʾ ʣʶʜʝʡ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʜʦʧʦʤʦʛʠ. ʆʜʥʘʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, 

ʷʢ ʜʠʧʬʝʡʢʠ, ʚʠʢʣʠʢʘʻ ʝʪʠʯʥʽ ʧʠʪʘʥʥʷ. ʍʦʯʘ ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʝʬʝʢʪʠʚʥʠʤʠ ʜʣʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʢʘʤʧʘʥʽʡ, ʾʭʥʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʪʨʝʙʫʻ ʯʽʪʢʠʭ ʨʘʤʦʢ, ʱʦʙ ʫʥʠʢʥʫʪʠ 

ʤʘʥʽʧʫʣʷʮʽʡ ʯʠ ʚʪʨʘʪʠ ʜʦʚʽʨʠ ʘʫʜʠʪʦʨʽʾ. 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʜʦʧʦʤʘʛʘʻ ʘʜʘʧʪʫʚʘʪʠ ʚʦʣʦʥʪʝʨʩʴʢʫ ʜʦʧʦʤʦʛʫ ʜʦ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʦʪʨʝʙ. ɸʣʛʦʨʠʪʤʠ ʘʥʘʣʽʟʫʶʪʴ ʜʘʥʽ ʧʨʦ ʙʝʥʝʬʽʮʽʘʨʽʚ (ʚʽʢ, ʤʽʩʮʝ 

ʧʨʦʞʠʚʘʥʥʷ, ʧʦʪʨʝʙʠ) ʽ ʧʨʦʧʦʥʫʶʪʴ ʥʘʡʙʽʣʴʰ ʨʝʣʝʚʘʥʪʥʽ ʧʨʦʛʨʘʤʠ ʯʠ ʨʝʩʫʨʩʠ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʦʣʦʥʪʝʨʩʴʢʦʾ ʨʦʙʦʪʠ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʘʜʨʝʩʥʫ 

ʧʽʜʪʨʠʤʢʫ. 

ʃʦʛʽʩʪʠʢʘ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʩʢʣʘʜʥʽʰʠʭ ʘʩʧʝʢʪʽʚ ʚʦʣʦʥʪʝʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʦʩʦʙʣʠʚʦ ʧʽʜ ʯʘʩ ʛʫʤʘʥʽʪʘʨʥʠʭ ʢʨʠʟ. ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʜʦʧʦʤʘʛʘʻ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʤʘʨʰʨʫʪʠ ʜʦʩʪʘʚʢʠ, ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʦʧʠʪ ʥʘ ʨʝʩʫʨʩʠ ʪʘ ʢʦʦʨʜʠʥʫʚʘʪʠ ʜʽʾ ʢʽʣʴʢʦʭ 

ʛʨʫʧ ʚʦʣʦʥʪʝʨʽʚ. ʅʘʧʨʠʢʣʘʜ, ʘʣʛʦʨʠʪʤʠ ʤʦʞʫʪʴ ʨʦʟʨʘʭʫʚʘʪʠ ʥʘʡʢʦʨʦʪʰʠʡ ʰʣʷʭ 

ʜʣʷ ʜʦʩʪʘʚʢʠ ʛʫʤʘʥʽʪʘʨʥʦʾ ʜʦʧʦʤʦʛʠ ʘʙʦ ʚʠʟʥʘʯʠʪʠ, ʷʢʽ ʩʢʣʘʜʠ ʧʦʪʨʝʙʫʶʪʴ 
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ʧʦʧʦʚʥʝʥʥʷ. ɺ ʋʢʨʘʾʥʽ ʚʦʣʦʥʪʝʨʠ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ 

ʢʦʦʨʜʠʥʘʮʽʾ ʧʦʩʪʘʚʦʢ ʜʦ ʧʨʠʬʨʦʥʪʦʚʠʭ ʟʦʥ, ʱʦ ʜʦʟʚʦʣʷʻ ʝʢʦʥʦʤʠʪʠ ʯʘʩ ʽ ʨʝʩʫʨʩʠ 

ʚ ʫʤʦʚʘʭ ʦʙʤʝʞʝʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ. 

ɺ ʋʢʨʘʾʥʽ, ʜʝ ʚʦʣʦʥʪʝʨʩʴʢʠʡ ʨʫʭ ʥʘʙʫʚ ʙʝʟʧʨʝʮʝʜʝʥʪʥʠʭ ʤʘʩʰʪʘʙʽʚ ʧʽʩʣʷ 

ʧʦʯʘʪʢʫ ʧʦʚʥʦʤʘʩʰʪʘʙʥʦʾ ʚʽʡʥʠ. ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʩʪʘʚ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʜʣʷ ʙʘʛʘʪʴʦʭ ʽʥʽʮʽʘʪʠʚ. ɯʊ-ʚʦʣʦʥʪʝʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʣʛʦʨʠʪʤʠ ʜʣʷ ʘʥʘʣʽʟʫ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʩʪʚʦʨʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʧʦʪʦʢʽʚ ʢʦʤʝʥʪʘʨʽʚ ʫ 

ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ ʽ ʙʦʨʦʪʴʙʠ ʟ ʧʨʦʧʘʛʘʥʜʦʶ. 

ʂʨʽʤ ʪʦʛʦ, ʚʦʣʦʥʪʝʨʩʴʢʽ ʦʨʛʘʥʽʟʘʮʽʾ ʟʘʩʪʦʩʦʚʫʶʪʴ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʜʣʷ 

ʦʙʨʦʙʢʠ ʟʘʧʠʪʽʚ ʥʘ ʛʫʤʘʥʽʪʘʨʥʫ ʜʦʧʦʤʦʛʫ. ɸʣʛʦʨʠʪʤʠ ʘʥʘʣʽʟʫʶʪʴ ʜʘʥʽ ʧʨʦ 

ʧʦʪʨʝʙʠ ʣʶʜʝʡ ʫ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʽ ʜʦʧʦʤʘʛʘʶʪʴ ʨʦʟʧʦʜʽʣʷʪʠ ʨʝʩʫʨʩʠ ʤʘʢʩʠʤʘʣʴʥʦ 

ʝʬʝʢʪʠʚʥʦ. ʎʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʚ ʫʤʦʚʘʭ, ʢʦʣʠ ʨʝʩʫʨʩʠ ʦʙʤʝʞʝʥʽ, ʘ ʧʦʪʨʝʙʠ 

ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʶʪʴ. 

ɿ ʢʦʞʥʠʤ ʨʦʢʦʤ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʩʪʘʻ ʜʦʩʪʫʧʥʽʰʠʤ ʽ ʧʦʪʫʞʥʽʰʠʤ, ʱʦ 

ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʚʦʣʦʥʪʝʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ [2]. ʋ ʤʘʡʙʫʪʥʴʦʤʫ 

ʤʦʞʥʘ ʦʯʽʢʫʚʘʪʠ ʱʝ ʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʷʢ: ʨʦʟʫʤʥʽ ʩʠʩʪʝʤʠ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʨʠʟ, ʷʢʽ ʜʦʧʦʤʦʞʫʪʴ ʚʦʣʦʥʪʝʨʘʤ ʛʦʪʫʚʘʪʠʩʷ ʜʦ ʚʠʢʣʠʢʽʚ 

ʟʘʟʜʘʣʝʛʽʜʴ; ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʟʘʣʫʯʝʥʥʷ ʚʦʣʦʥʪʝʨʽʚ, ʷʢʽ 

ʧʽʜʙʠʨʘʪʠʤʫʪʴ ʟʘʚʜʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭʥʽʭ ʥʘʚʠʯʦʢ ʪʘ ʽʥʪʝʨʝʩʽʚ; ʽʥʪʝʛʨʘʮʽʷ ʐɯ ʟ 

ʽʥʰʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʥʘʧʨʠʢʣʘʜ, ʜʨʦʥʘʤʠ ʯʠ IoT, ʜʣʷ ʰʚʠʜʰʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʥʘ 

ʥʘʜʟʚʠʯʘʡʥʽ ʩʠʪʫʘʮʽʾ. 

ʆʜʥʘʢ ʫʩʧʽʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʟʘʣʝʞʘʪʠʤʝ ʚʽʜ ʪʦʛʦ, ʥʘʩʢʽʣʴʢʠ ʚʽʜʧʦʚʽʜʘʣʴʥʦ 

ʦʨʛʘʥʽʟʘʮʽʾ ʧʽʜʭʦʜʠʪʠʤʫʪʴ ʜʦ ʡʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ. 

ʊʝʭʥʦʣʦʛʽʾ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚʞʝ ʟʤʽʥʶʶʪʴ ʚʦʣʦʥʪʝʨʩʴʢʫ ʜʽʷʣʴʥʽʩʪʴ, 

ʨʦʙʣʷʯʠ ʾʾ ʙʽʣʴʰ ʦʨʛʘʥʽʟʦʚʘʥʦʶ, ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʶ ʪʘ ʤʘʩʰʪʘʙʥʦʶ. ɺʽʜ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʢʦʤʫʥʽʢʘʮʽʡ ʜʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʽ ʩʪʚʦʨʝʥʥʷ ʢʦʥʪʝʥʪʫ ï ʐɯ ʧʨʦʧʦʥʫʻ 

ʽʥʩʪʨʫʤʝʥʪʠ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʚʦʣʦʥʪʝʨʘʤ ʜʦʩʷʛʘʪʠ ʙʽʣʴʰʦʛʦ ʟ ʤʝʥʰʠʤʠ 

ʟʫʩʠʣʣʷʤʠ. ʇʨʦʪʝ ʨʘʟʦʤ ʽʟ ʤʦʞʣʠʚʦʩʪʷʤʠ ʧʨʠʭʦʜʷʪʴ ʽ ʚʠʢʣʠʢʠ, ʧʦʚô̫ ʟʘʥʽ ʟ ʝʪʠʢʦʶ, 

ʙʝʟʧʝʢʦʶ ʪʘ ʜʦʩʪʫʧʥʽʩʪʶ. ʋ ʤʘʡʙʫʪʥʴʦʤʫ ʐɯ ʤʘʻ ʧʦʪʝʥʮʽʘʣ ʩʪʘʪʠ ʥʝʟʘʤʽʥʥʠʤ 

ʧʦʤʽʯʥʠʢʦʤ ʜʣʷ ʚʦʣʦʥʪʝʨʽʚ, ʷʢʱʦ ʡʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟ ʨʦʟʫʤʦʤ ʽ ʪʫʨʙʦʪʦʶ ʧʨʦ 

ʣʶʜʝʡ, ʷʢʽ ʩʪʦʷʪʴ ʫ ʮʝʥʪʨʽ ʢʦʞʥʦʾ ʽʥʽʮʽʘʪʠʚʠ. 
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ɺʀʂʆʈʀʉʊɸʅʅʗ ɸʂɸɼɽʄɯʏʅʆɰ ʍʄɸʈʀ ʋ ʂʆʄɹɯʅʆɺɸʅʆʄʋ 

ʅɸɺʏɸʅʅɯ ʂʆʄʇôʖʊɽʈʅʀʍ ʄɽʈɽɾ 

ʆʣʝʢʩʶʢ ɺʘʩʠʣʴ ʇʝʪʨʦʚʠʯ 
ʜʦʢʪʦʨ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

ʧʨʦʚʽʜʥʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ ʚʽʜʜʽʣʫ ʚʽʜʢʨʠʪʠʭ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, 

ɯʥʩʪʠʪʫʪ ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʚʽʪʠ ʅɸʇʅ ʋʢʨʘʾʥʠ, 

oleksyuk@fizmat.tnpu.edu.ua 

ʆʜʥʠʤ ʟ ʘʢʪʫʘʣʴʥʠʭ ʚʠʢʣʠʢʽʚ ʩʴʦʛʦʜʝʥʥʷ ʜʦ ʧʽʜʛʦʪʦʚʢʠ ɯʊ-ʬʘʭʽʚʮʽʚ ʽ 

ʚʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʻ ʘʜʘʧʪʘʮʽʷ ʟʤʽʩʪʫ, ʤʝʪʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ ʥʘʚʯʘʥʥʷ ʜʦ 

ʤʦʞʣʠʚʦʩʪʝʡ ʩʫʯʘʩʥʠʭ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʎʷ ʧʨʦʙʣʝʤʘ ʻ ʘʢʪʫʘʣʴʥʦʶ ʽ ʜʣʷ 

ʚʠʚʯʝʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʻ ʢʦʤʫʥʽʢʘʮʽʡʥʦʶ ʦʩʥʦʚʦʶ 

ʧʨʘʢʪʠʯʥʦ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʩʫʯʘʩʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ʯʠ ʩʝʨʚʽʩʫ. 

ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʢ ʥʘʚʯʘʥʥʷ ʮʽʻʾ ʜʠʩʮʠʧʣʽʥʠ ʤʦʞʣʠʚʝ ʯʝʨʝʟ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʘʢʪʠʯʥʦʾ ʟʥʘʯʫʱʦʩʪʽ ʟʘʚʜʘʥʴ, ʽʥʪʝʥʩʠʬʽʢʘʮʽʶ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ, 

ʨʝʘʣʽʟʘʮʽʶ ʥʠʤʠ ʧʨʦʻʢʪʽʚ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʢʦʥʮʝʧʮʽʾ ʢʦʤʙʽʥʦʚʘʥʦʛʦ 

ʥʘʚʯʘʥʥʷ. 

ʂʦʥʮʝʧʮʽʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʧʦʻʜʥʘʥʥʷ [0]: 

ⱷ ʪʨʘʜʠʮʽʡʥʠʭ ʪʘ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ï ʝʣʝʢʪʨʦʥʥʦʛʦ, ʜʠʩʪʘʥʮʽʡʥʦʛʦ, 

ʤʦʙʽʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ; 

ⱷ ʬʦʨʤ ʬʦʨʤʘʣʴʥʦʾ ʪʘ ʥʝʬʦʨʤʘʣʴʥʦʾ ʦʩʚʽʪʠ; 

ⱷ ʨʽʟʥʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ ʢʦʥʩʪʨʫʢʪʠʚʽʟʤʫ, ʙʽʭʝʚʽʦʨʠʟʤʫ, ʢʦʛʥʽʪʠʚʽʟʤʫ 
ʪʦʱʦ; 

ⱷ ʪʨʘʜʠʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ ʟ ʚʠʨʽʰʝʥʥʷʤ ʧʨʘʢʪʠʯʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ 

ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʚʜʘʥʴ. 

ʈʦʟʨʦʙʣʝʥʘ ʥʘʤʠ ʤʝʪʦʜʠʢʘ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʽʥʪʝʛʨʘʮʽʶ 

ʜʦ ʟʤʽʩʪʫ ʥʘʚʯʘʥʥʷ ʙʘʟʦʚʠʭ ʢʫʨʩʽʚ ʟ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ ʘʢʘʜʝʤʽʾ Cisco 

(NetAcad) (CCNA1 (ɺʩʪʫʧ ʜʦ ʤʝʨʝʞ), CCNA2 (ʆʩʥʦʚʠ ʢʦʤʫʪʘʮʽʾ, ʤʘʨʰʨʫʪʠʟʘʮʽʾ 

ʪʘ ʙʝʟʜʨʦʪʦʚʦʛʦ ʟʚô̫ ʟʢʫ), CCNA3 (ʇʦʙʫʜʦʚʘ, ʙʝʟʧʝʢʘ ʽ ʘʚʪʦʤʘʪʠʟʘʮʽʷ 

ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʤʝʨʝʞ). ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʢʘʟʘʥʠʭ ʢʫʨʩʽʚ ʫ 

ʢʦʥʪʝʢʩʪʽ ʧʨʘʢʪʠʯʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʥʘʚʯʘʥʥʷ ʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʦʪʨʠʤʘʪʠ 

ʩʝʨʪʠʬʽʢʘʮʽʶ ʧʨʦ ʾʭ ʫʩʧʽʰʥʝ ʟʘʚʝʨʰʝʥʥʷ.  

ʋ ʮʠʭ, ʷʢ ʽ ʽʥʰʠʭ ʢʫʨʩʘʭ ʘʢʘʜʝʤʽʾ NetAcad, ʦʙô̒ ʢʪʘʤʠ ʚʠʚʯʝʥʥʷ ʻ ʤʝʨʝʞʽ, 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʷʢʠʭ ʤʦʜʝʣʶʻʪʴʩʷ ʫ ʟʘʩʪʦʩʫʥʢʫ Cisco Paket Tracer. ʉʝʨʝʜ ʧʝʨʝʚʘʛ 

ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʙʘʯʘʻʤʦ ʤʫʣʴʪʠʧʣʘʪʬʦʨʤʥʽʩʪʴ, ʙʝʟʢʦʰʪʦʚʥʽʩʪʴ, ʤʦʞʣʠʚʽʩʪʴ 

ʧʝʨʝʚʽʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ. ʇʨʦʪʝ ʚʽʥ ʚʩʝ ʞ ʟʘʣʠʰʘʻʪʴʩʷ ʣʠʰʝ 

ʝʤʫʣʷʪʦʨʦʤ, ʱʦ ʤʦʜʝʣʶʻ ʨʦʙʦʪʫ ʦʩʥʦʚʥʠʭ ʬʫʥʢʮʽʡ ʧʨʠʩʪʨʦʾʚ Cisco. ɯʥʰʠʤ 

ʚʠʢʣʠʢʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʢʘʟʘʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʦʨʠʛʽʥʘʣʴʥʠʭ ʨʦʙʽʪ 

ʢʫʨʩʽʚ CCNA1(2),(3) ʻ ʥʘʷʚʥʽʩʪʴ ʚ ʽʥʪʝʨʥʝʪʽ ʨʦʟʚô̫ ʟʢʽʚ ʫʩʽʭ ʟʘʚʜʘʥʴ. ʗʢ ʧʦʢʘʟʫʻ 

ʜʦʩʚʽʜ ʩʪʫʜʝʥʪʠ ʢʦʧʽʶʶʪʴ ʾʭ, ʙʝʟ ʥʘʣʝʞʥʦʛʦ ʦʧʨʘʮʶʚʘʥʥʷ ʪʘ ʫʩʚʽʜʦʤʣʝʥʥʷ 

ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ.  

ɯʥʰʠʤ ʢʣʶʯʦʚʠʤ ʧʦʣʦʞʝʥʥʷʤ ʥʘʰʦʾ ʤʝʪʦʜʠʢʠ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʫʜʝʥʪʽʚ 

ʧʦʚʩʶʜʥʠʤ ʜʦʩʪʫʧʦʤ ʜʦ ʦʙô̒ ʢʪʽʚ ʥʘʚʯʘʥʥʷ, ʟʦʢʨʝʤʘ ʟ ʤʦʞʣʠʚʽʩʪʶ ʟʜʽʡʩʥʝʥʥʷ 
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ʟʜʦʙʫʚʘʯʘʤʠ ʩʧʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʯʝʨʝʟ ʦʙô̒ ʜʥʘʥʥʷ ʾʭ ʤʝʨʝʞʥʠʭ ʪʦʧʦʣʦʛʽʡ. ɼʣʷ 

ʚʠʨʽʰʝʥʥʷ ʧʦʜʽʙʥʠʭ ʟʘʚʜʘʥʴ ʥʘ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʤʫ-ʬʘʢʫʣʴʪʝʪʽ ʊʅʇʋ ʽʤʝʥʽ 

ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, ʧʦʯʠʥʘʶʯʠ ʟ 2014 ʨʦʢʫ, ʙʫʣʘ ʨʦʟʛʦʨʥʫʪʘ ʘʢʘʜʝʤʽʯʥʘ ʭʤʘʨʘ. 

ʅʠʥʽ ʾʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʽ (Google Workspace, 

Microsoft 365) ʪʘ ʢʦʨʧʦʨʘʪʠʚʥʽ (Apache Cloudstack ʘʙʦ Proxmox VE) ʭʤʘʨʥʽ 

ʧʣʘʪʬʦʨʤʠ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʘʢʘʜʝʤʽʯʥʫ ʭʤʘʨʫ ʷʢ ʪʝʭʥʦʣʦʛʽʯʥʫ ʦʩʥʦʚʫ, ʚʠʢʣʘʜʘʯʽ 

ʤʘʶʪʴ ʟʤʦʛʫ ʩʪʚʦʨʶʚʘʪʠ ʚʽʨʪʫʘʣʴʥʽ ʭʤʘʨʥʽ ʣʘʙʦʨʘʪʦʨʽʾ [0]. ʗʢ ʧʦʢʘʟʫʻ ʜʦʩʚʽʜ ʚʦʥʠ 

ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʥʘʚʯʘʥʥʽ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʝʨʝʞ [0; 0]. 

ɺʧʨʦʜʦʚʞ ʙʽʣʴʰ ʷʢ ʜʝʩʷʪʠ ʨʦʢʽʚ ʭʤʘʨʥʘ ʣʘʙʦʨʘʪʦʨʽʷ ʜʣʷ ʢʫʨʩʫ 

çʂʦʤʧôʁ ʪʝʨʥʽ ʤʝʨʝʞʽè (CL-NET) ʬʫʥʢʮʽʦʥʫʚʘʣʘ ʥʘ ʙʘʟʽ ʧʣʘʪʬʦʨʤ Apache 

Cloudstack ʪʘ EVE-NG. ʇʨʦʪʝ ʪʨʠʚʘʣʠʡ ʜʦʩʚʽʜ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʚʽʜʯʠʚ ʜʝʷʢʽ 

ʥʝʜʦʣʽʢʠ, ʩʝʨʝʜ ʷʢʠʭ ʚʠʜʽʣʠʤʦ ʟʥʘʯʥʽ ʚʠʤʦʛʠ ʜʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʬʽʟʠʯʥʠʭ 

ʩʝʨʚʝʨʽʚ, ʩʢʣʘʜʥʽʩʪʴ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ ʩʫʧʨʦʚʦʜʫ ʧʣʘʪʬʦʨʤʠ Apache Cloudstack, 

ʪʝʭʥʽʯʥʽ ʧʨʦʙʣʝʤʠ ʟʘʧʫʩʢʫ, ʱʦ ʚʠʥʠʢʘʣʠ ʚʥʘʩʣʽʜʦʢ ʯʘʩʪʠʭ ʚʠʤʢʥʝʥʴ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʆʪʦʞ, ʫ 2024 ʨʦʮʽ ʘʢʘʜʝʤʽʯʥʘ ʭʤʘʨʘ ʙʫʣʘ ʤʽʛʨʦʚʘʥʘ ʥʘ ʧʣʘʪʬʦʨʤʫ 

Proxmox VE. ʗʢ ʧʦʢʘʟʘʚ ʜʦʩʚʽʜ, ʧʨʦʮʝʩ ʨʦʟʛʦʨʪʘʥʥʷ ʭʤʘʨʠ ʥʘ ʙʘʟʽ Proxmox VE ʻ 

ʪʝʭʥʽʯʥʦ ʻ ʤʝʥʰ ʩʢʣʘʜʥʠʤ. ʎʝʡ ʬʘʢʪ ʻ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ, ʷʢʱʦ ʚʨʘʭʫʚʘʪʠ, ʱʦ 

ʤʠ ʙʘʛʘʪʦ ʨʘʟʽʚ ʨʦʟʛʦʨʪʘʣʠ Apache Cloudstack, ʥʘʪʦʤʽʩʪʴ Proxmox VE ʚʩʪʘʥʦʚʠʣʠ 

ʚʧʝʨʰʝ. ʇʦʜʘʣʴʰʠʡ ʜʦʩʚʽʜ ʝʢʩʧʣʫʘʪʘʮʽʾ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʧʣʘʪʬʦʨʤ ʧʦʢʘʟʘʚ, ʱʦ 

Apache Cloudstack ʚʩʝ ʞ ʻ ʢʨʘʱʝ ʦʧʪʠʤʽʟʦʚʘʥʠʤ ʜʣʷ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ɼʣʷ 

ʧʣʘʪʬʦʨʤʠ Proxmox ʥʘʤ ʜʦʚʝʣʦʩʷ ʨʦʟʨʦʙʠʪʠ ʢʽʣʴʢʘ ʩʢʨʠʧʪʽʚ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʩʪʚʦʨʝʥʥʷ ɺʄ, ʥʘʜʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʥʠʭ, ʽʥʪʝʛʨʘʮʽʾ ʽʟ ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʤʠ 

ʭʤʘʨʥʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ. ʑʦʜʦ ʝʤʫʣʷʪʦʨʘ ʨʦʙʦʪʠ ʤʝʨʝʞ, ʪʦ ʨʘʥʽʰʝ ʧʨʦʚʝʜʝʥʠʡ 

ʘʥʘʣʽʟ ʟʘʩʚʽʜʯʠʚ ʝʢʚʽʚʘʣʝʥʪʥʽʩʪʴ ʟʘʩʦʙʽʚ EVE-NG ʪʘ GNS3. ɺʠʨʽʰʘʣʴʥʠʤ 

ʬʘʢʪʦʨʦʤ ʚʠʙʦʨʫ ʦʩʪʘʥʥʴʦʛʦ ʙʫʣʘ ʡʦʛʦ ʢʨʘʱʘ ʦʧʪʠʤʽʟʘʮʽʾ ʜʣʷ ʨʦʙʦʪʠ ʟ ɺʄ Cisco 

IOL, ʱʦ ʝʤʫʣʶʶʪʴ ʨʦʙʦʪʫ ʢʦʤʫʪʘʪʦʨʽʚ ʪʘ ʤʘʨʰʨʫʪʠʟʘʪʦʨʽʚ. ɯʥʰʠʤʠ ʦʙô̒ ʢʪʘʤʠ, 

ʱʦ ʙʫʣʠ ʨʝʘʣʽʟʦʚʘʥʽ ʫ ʭʤʘʨʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ ʆʉ Ubuntu Linux, ʚʙʫʜʦʚʘʥʘ ɺʄ (VPC), 

ʤʘʨʰʨʫʪʠʟʘʪʦʨʠ ʽʥʰʠʭ ʚʝʥʜʦʨʽʚ (ʥʘʧʨʠʢʣʘʜ MikroTik). ɼʣʷ ʟô̒ ʜʥʘʥʥʷ ʟ ʤʝʨʝʞʥʠʤ 

ʽʥʪʝʨʬʝʡʩʦʤ ɺʄ, ʱʦ ʧʨʘʮʶʻ ʥʘ ʧʣʘʪʬʦʨʤʽ Proxmox, ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʦʙô̒ ʢʪ 

çʭʤʘʨʘè (cloud). ʋ ʪʘʢʠʡ ʩʧʦʩʽʙ ʚʜʘʣʦʩʷ ʜʦʩʷʛʪʠ ʧʦʚʥʫ ʜʦʩʪʫʧʥʽʩʪʴ ʫ ʬʽʟʠʯʥʽʡ ʘʙʦ 

VPN-ʤʝʨʝʞʽ ʬʘʢʫʣʴʪʝʪʫ ʚʩʽʭ ʤʝʨʝʞʥʠʭ ʧʨʠʩʪʨʦʾʚ ʭʤʘʨʥʦʾ ʣʘʙʦʨʘʪʦʨʽʾ. ɿʘʫʚʘʞʠʤʦ, 

ʱʦ ʟʘʚʜʷʢʠ ʩʪʘʥʜʘʨʪʥʠʤ ʧʨʦʪʦʢʦʣʘʤ Telnet, SSH, VNC ʚʢʘʟʘʥʽ ʦʙô̒ ʢʪʠ ʻ 

ʜʦʩʪʫʧʥʠʤʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʧʨʘʚʠʣʴʥʦʩʪʽ ʾʭ ʤʝʨʝʞʥʠʭ ʥʘʣʘʰʪʫʚʘʥʴ. ɺʘʞʣʠʚʠʤ 

ʟʘʚʜʘʥʥʷʤ, ʷʢʝ ʜʦʚʦʜʠʪʴʩʷ ʚʠʢʦʥʫʚʘʪʠ ʩʪʫʜʝʥʪʘʤ ʧʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʡ 

ʢʦʥʬʽʛʫʨʫʚʘʥʥʽ ʤʝʨʝʞʽ, ʻ ʤʦʥʽʪʦʨʠʥʛ ʡ ʘʥʘʣʽʟ ʪʨʘʬʽʢʫ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʴʦʛʦ 

ʟʘʚʜʘʥʥʷ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʫʪʠʣʽʪʫ Wireshark ʟ ʧʘʢʝʪʫ ʽʥʪʝʛʨʘʮʽʾ GNS 

WebClient. 

ʅʘʚʝʜʝʤʦ ʥʘʟʚʠ ʜʝʷʢʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ, ʱʦ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʘʙʦ 

ʘʜʘʧʪʦʚʘʥʽ ʟ ʢʫʨʩʽʚ CCNA ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʭʤʘʨʥʽʡ ʣʘʙʦʨʘʪʦʨʽʾ: 

ʈʦʟʧʦʜʽʣ ʤʝʨʝʞʽ ʥʘ ʧʽʜʤʝʨʝʞʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʩʦʢ ʬʽʢʩʦʚʘʥʦʾ ʜʦʚʞʠʥʠ. 

ɸʜʨʝʩʘʮʽʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʪʦʢʦʣʫ IPv6. 

ɺʠʚʯʝʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʣʦʢʘʣʴʥʠʭ ʤʝʨʝʞ (VLAN ). 

ʄʘʨʰʨʫʪʠʟʘʮʽʷ ʤʽʞ VLAN . 

ʂʦʥʬʽʛʫʨʫʚʘʥʥʷ ʩʝʨʚʝʨʘ DHCP (DHCPv6). 
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ʅʘʣʘʰʪʫʚʘʥʥʷ ʩʪʘʪʠʯʥʦʾ ʤʘʨʰʨʫʪʠʟʘʮʽʾ. 

ɺʠʚʯʝʥʥʷ ʧʨʦʪʦʢʦʣʫ ʜʠʥʘʤʽʯʥʦʾ ʤʘʨʰʨʫʪʠʟʘʮʽʾ OSPF. 

ʂʦʥʬʽʛʫʨʫʚʘʥʥʷ NAT-ʤʘʨʰʨʫʪʠʟʘʪʦʨʘ. 

ʌʽʣʴʪʨʫʚʘʥʥʷ ʤʝʨʝʞʥʦʛʦ ʪʨʘʬʽʢʫ. 

ʂʦʥʬʽʛʫʨʫʚʘʥʥʷ VPN-ʩʝʨʚʝʨʘ ʥʘ ʦʩʥʦʚʽ ʧʨʦʪʦʢʦʣʽʚ PPTP ʪʘ L2TP. 

ʅʘ ʨʠʩ. 1 ʥʘʚʝʜʝʥʦ ʪʦʧʦʣʦʛʽʶ ʤʝʨʝʞʽ ʜʣʷ ʚʠʚʯʝʥʥʷ ʨʦʙʦʪʠ çʈʦʟʧʦʜʽʣ ʤʝʨʝʞʽ 

ʥʘ ʧʽʜʤʝʨʝʞʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʩʦʢ ʬʽʢʩʦʚʘʥʦʾ ʜʦʚʞʠʥʠè. 

 
ʈʠʩ. 1. ʄʦʜʠʬʽʢʦʚʘʥʘ ʪʦʧʦʣʦʛʽʷ ʤʝʨʝʞʽ ʟ ʢʫʨʩʫ CCNA1 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʭʤʘʨʥʘ ʣʘʙʦʨʘʪʦʨʽʷ ʜʦʟʚʦʣʷʻ ʦʙô̒ ʜʥʫʚʘʪʠ ʤʝʨʝʞʽ ʟʜʦʙʫʚʘʯʽʚ 

ʤʽʞ ʩʦʙʦʶ ʪʘ ʤʝʨʝʞʝʶ ʘʢʘʜʝʤʽʯʥʦʾ ʭʤʘʨʠ. ʇʦʜʘʣʴʰʝ ʚʠʚʯʝʥʥʷ ʤʝʨʝʞʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʷʻ ʟʜʦʙʫʚʘʯʘʤ ʛʣʠʙʰʝ ʫʩʚʽʜʦʤʠʪʠ ʧʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ ʧʝʚʥʠʭ 

ʤʝʨʝʞʥʠʭ ʧʨʦʪʦʢʦʣʽʚ, ʪʝʭʥʦʣʦʛʽʡ, ʟʘʩʦʙʽʚ. ɯʥʰʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʨʦʙʦʪʘ çɸʜʨʝʩʘʮʽʷ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʪʦʢʦʣʫ IPv6è, ʚʠʢʦʥʘʥʥʷ ʷʢʦʾ ʥʘ ʦʩʥʦʚʽ ʘʚʪʦʨʩʴʢʦʛʦ ʰʘʙʣʦʥʫ 

ʤʝʨʝʞʽ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʫʜʝʥʪʘʤ ʥʘʣʘʰʪʫʚʘʪʠ ʥʘ ʾʭ ʚʽʨʪʫʘʣʴʥʠʭ ʧʨʠʩʪʨʦʷʭ 

ʛʣʦʙʘʣʴʥʽ ʫʥʽʢʘʣʴʥʽ IPv6-ʘʜʨʝʩʠ (GUA), ʱʦ ʻ ʜʦʩʪʫʧʥʠʤʠ ʟ ʽʥʪʝʨʥʝʪʫ. 

ʍʤʘʨʥʘ ʣʘʙʦʨʘʪʦʨʽʷ ʥʘʜʘʻ ʟʘʩʦʙʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʛʨʫʧʦʚʦʾ ʨʦʙʦʪʠ. ɿʘʟʚʠʯʘʡ 

ʤʠ ʧʨʦʧʦʥʫʻʤʦ ʩʪʫʜʝʥʪʘʤ ʚʠʢʦʥʫʚʘʪʠ ʘʥʘʣʦʛʽʯʥʽ ʟʘʚʜʘʥʥʷ: ʥʘʧʨʠʢʣʘʜ, ʦʜʠʥ ʟ ʥʠʭ 

ʥʘʣʘʰʪʦʚʫʻ ʢʦʤʫʪʘʪʦʨ S1, ʘ ʽʥʰʠʡ ï S2. ɿʘʚʜʘʥʥʷ ʤʦʞʥʘ ʨʦʟʰʠʨʠʪʠ, ʧʨʦʧʦʥʫʶʯʠ 

ʦʜʥʦʤʫ ʩʪʫʜʝʥʪʫ ʥʘʣʘʰʪʫʚʘʪʠ ʧʦʨʪʠ ʜʦʩʪʫʧʫ ʚʩʽʭ ʢʦʤʫʪʘʪʦʨʽʚ, ʘ ʽʥʰʦʤʫ ï ʫʩʽ 

ʪʨʘʥʢ-ʧʦʨʪʠ. ʇʨʠ ʮʴʦʤʫ ʚʠʢʣʘʜʘʯ ʤʘʻ ʜʦʩʪʫʧ ʜʦ ʚʩʽʭ ʚʽʨʪʫʘʣʴʥʠʭ ʤʘʰʠʥ ʯʝʨʝʟ 

ʚʝʙʽʥʪʝʨʬʝʡʩ GNS3, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʩʪʘʥʜʘʨʪʥʽ ʧʨʦʪʦʢʦʣʠ ʜʦʩʪʫʧʫ ʜʦ ʦʙô̒ ʢʪʽʚ 

ʣʘʙʦʨʘʪʦʨʽʾ (VNC, Telnet). ʎʝ ʜʦʟʚʦʣʷʻ ʡʦʤʫ ʜʦʧʦʤʘʛʘʪʠ ʩʪʫʜʝʥʪʘʤ ʪʘ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʾʭ ʜʽʷʣʴʥʽʩʪʴ. 

ɸʥʘʣʽʟ ʜʦʩʚʽʜʫ ʨʝʘʣʽʟʘʮʽʾ ʘʚʪʦʨʩʴʢʦʾ ʤʝʪʦʜʠʢʠ ʩʚʽʜʯʠʪʴ, ʱʦ ʩʪʫʜʝʥʪʠ, ʷʢʽ 

ʧʨʘʮʶʶʪʴ ʟ ʚʽʨʪʫʘʣʴʥʠʤʠ ʣʘʙʦʨʘʪʦʨʽʷʤʠ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʨʦʟʚʠʚʘʶʪʴ ʚʣʘʩʥʽ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʤʝʨʝʞʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ 

ʩʘʤʦʩʪʽʡʥʦʛʦ ʨʦʟʚô̫ ʟʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ, ʥʘʙʫʚʘʶʪʴ ʜʦʩʚʽʜ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ 

ʪʘ ʧʨʦʻʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 
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ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʽʟʥʝʩʫ. 

ʈʦʟʨʦʙʢʘ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʫ ð ʮʝ ʢʦʤʧʣʝʢʩʥʠʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 

ʷʢ ʪʝʭʥʽʯʥʽ, ʪʘʢ ʽ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʣʦʛʽʩʪʠʯʥʽ ʘʩʧʝʢʪʠ. ʉʝʨʝʜ ʢʣʶʯʦʚʠʭ ʬʫʥʢʮʽʡ 

ʩʫʯʘʩʥʦʛʦ ʦʥʣʘʡʥ-ʤʘʛʘʟʠʥʫ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʩʠʩʪʝʤʫ ʘʚʪʦʨʠʟʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ, 

ʤʝʭʘʥʽʟʤʠ ʦʙʨʦʙʢʠ ʟʘʤʦʚʣʝʥʴ, ʫʧʨʘʚʣʽʥʥʷ ʢʦʰʠʢʦʤ, ʬʽʣʴʪʨʘʮʽʶ ʪʦʚʘʨʽʚ ʟʘ 

ʢʘʪʝʛʦʨʽʷʤʠ, ʘ ʪʘʢʦʞ ʽʥʪʝʛʨʘʮʽʶ ʧʣʘʪʽʞʥʠʭ ʩʠʩʪʝʤ. ʊʘʢʦʞ ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʻ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠʚʘʙʣʠʚʦʛʦ ʪʘ ʟʨʦʟʫʤʽʣʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʜʣ ̫ ʢʦʨʠʩʪʫʚʘʯʘ, 

ʘʜʘʧʪʠʚʥʦʩʪʽ ʜʠʟʘʡʥʫ ʜʣʷ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʾʚ ʪʘ ʭʦʨʦʰʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʚʝʙʟʘʩʪʦʩʫʥʢʫ. 

ʇʦʧʨʠ ʜʦʩʪʫʧʥʽʩʪʴ ʯʠʩʣʝʥʥʠʭ CMS-ʧʣʘʪʬʦʨʤ ʟʘʚʜʘʥʥʷ ʨʦʟʨʦʙʢʠ ʥʘʚʽʪʴ 

ʧʨʦʩʪʦʛʦ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʫ ʚʠʤʘʛʘʻ ʚʽʜ ʨʦʟʨʦʙʥʠʢʘ ʛʣʠʙʦʢʦʛʦ ʨʦʟʫʤʽʥʥʷ ʷʢ 

ʢʣʽʻʥʪʩʴʢʠʭ, ʪʘʢ ʽ ʩʝʨʚʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɺʠʢʦʨʠʩʪʘʥʥʷ HTML, CSS ʪʘ JavaScript 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʬʝʡʩʫ, PHP ʜʣʷ ʩʝʨʚʝʨʥʦʾ ʣʦʛʽʢʠ ʪʘ MySQL ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ 

ʙʘʟʘʤʠ ʜʘʥʠʭ ʻ ʙʘʟʦʚʠʤ ʪʝʭʥʽʯʥʠʤ ʩʪʝʢʦʤ, ʥʘ ʦʩʥʦʚʽ ʷʢʦʛʦ ʙʫʜʫʶʪʴʩʷ ʪʘʢʽ ʧʨʦʻʢʪʠ. 

ʈʦʟʨʦʙʢʘ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʫ ʻ ʙʘʛʘʪʦʨʽʚʥʝʚʠʤ ʧʨʦʮʝʩʦʤ, ʱʦ ʧʦʻʜʥʫʻ 

ʪʝʭʥʽʯʥʽ, ʜʠʟʘʡʥʝʨʩʴʢʽ, ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʪʘ ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʘʩʧʝʢʪʠ.  

1. ɸʥʘʣʽʟ ʽ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ʇʝʨʰʠʤ ʽ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʻ ʚʠʟʥʘʯʝʥʥʷ 

ʮʽʣʝʡ ʧʨʦʻʢʪʫ [2]. 

ʗʢʽ ʪʦʚʘʨʠ ʙʫʜʫʪʴ ʧʨʦʜʘʚʘʪʠʩʷ? 

ʗʢʘ ʘʫʜʠʪʦʨʽʷ ʢʦʨʠʩʪʫʚʘʯʽʚ? 

ʗʢʠʡ ʬʫʥʢʮʽʦʥʘʣ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʧʦʯʘʪʢʫ? 

ʏʠ ʙʫʜʝ ʧʽʜʪʨʠʤʢʘ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ? 

ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʧʠʪʘʥʴ ʬʦʨʤʫʻʪʴʩʷ ʪʝʭʥʽʯʥʝ ʟʘʚʜʘʥʥʷ, ʚ ʷʢʦʤʫ ʜʝʪʘʣʴʥʦ 

ʦʧʠʩʫʶʪʴʩʷ ʚʠʤʦʛʠ ʜʦ ʤʘʡʙʫʪʥʴʦʛʦ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʫ. 

2. ʇʨʦʢ̒ʪʫʚʘʥʥʷ ʽ ʩʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʠ. ʎʝʡ ʝʪʘʧ ʚʢʣʶʯʘʻ: 
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ⱷ ʩʢʣʘʜʘʥʥʷ ʢʘʨʪʠ ʩʘʡʪʫ: ʛʦʣʦʚʥʘ ʩʪʦʨʽʥʢʘ, ʢʘʪʘʣʦʛ, ʢʘʨʪʢʘ ʪʦʚʘʨʫ, 

ʨʝʻʩʪʨʘʮʽʷ/ʚʭʽʜ, ʢʦʰʠʢ, ʦʬʦʨʤʣʝʥʥʷ ʟʘʤʦʚʣʝʥʥʷ; 

ⱷ ʧʦʙʫʜʦʚʫ ʣʦʛʽʯʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʩʪʦʨʽʥʢʘʤʠ; 

ⱷ ʧʨʦʪʦʪʠʧʫʚʘʥʥʷ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ. 

ʊʘʢʦʞ ʩʪʚʦʨʶʻʪʴʩʷ ʩʪʨʫʢʪʫʨʘ ʙʘʟʠ ʜʘʥʠʭ, ʷʢʘ, ʷʢ ʧʨʘʚʠʣʦ, ʚʢʣʶʯʘʻ ʪʘʙʣʠʮʽ: 

products, users, orders, categories, cart_items. 

3. ɺʠʙʽʨ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ. ʋ ʨʝʘʣʽʟʘʮʽʾ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʜʝʙʽʣʴʰʦʛʦ ʪʘʢʽ ʪʝʭʥʦʣʦʛʽʾ [3]: 

ⱷ HTML + CSS ð ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʡ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʛʣʷʜʫ 

ʩʪʦʨʽʥʦʢ; 

ⱷ JavaScript ð ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʠʥʘʤʽʢʠ: ʦʥʦʚʣʝʥʥʷ ʢʦʰʠʢʘ, ʧʝʨʝʚʽʨʢʘ 

ʬʦʨʤ ʪʦʱʦ; 

ⱷ PHP ð ʤʦʚʘ ʜʣʷ ʦʙʨʦʙʢʠ ʟʘʧʠʪʽʚ, ʚʟʘʻʤʦʜʽʾ ʟ ʙʘʟʦʶ ʜʘʥʠʭ, ʨʝʘʣʽʟʘʮʽʾ 

ʣʦʛʽʢʠ ʢʦʨʠʩʪʫʚʘʯʘ; 

ⱷ MySQL ð ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ (ʪʦʚʘʨʠ, ʢʦʨʠʩʪʫʚʘʯʽ, 

ʟʘʤʦʚʣʝʥʥʷ); 

ⱷ CMS (ʷʢʱʦ ʧʦʪʨʽʙʥʦ) ð ʥʘʧʨʠʢʣʘʜʖ WordPress, ʷʢʱʦ ʧʦʪʨʽʙʥʘ ʰʚʠʜʢʘ 

ʨʝʘʣʽʟʘʮʽʷ ʽʟ ʥʝʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʢʦʜʫ. 

4. ʈʝʘʣʽʟʘʮʽʷ ʦʩʥʦʚʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʫ. ɯʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥ ʧʦʚʠʥʝʥ ʚʢʣʶʯʘʪʠ 

ʙʘʟʦʚʽ ʢʦʤʧʦʥʝʥʪʠ [1]: 

ⱷ ʨʝ̒ʩʪʨʘʮʽʷ ʽ ʘʚʪʦʨʠʟʘʮʽʷ ʢʦʨʠʩʪʫʚʘʯʽʚ : ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ 

ʩʪʚʦʨʝʥʥʷ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ, ʚʭʽʜ ʜʦ ʩʠʩʪʝʤʠ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ; 

ⱷ ʢʘʪʘʣʦʛ ʪʦʚʘʨʽʚ : ʚʠʚʽʜ ʪʦʚʘʨʽʚ ʽʟ ʙʘʟʠ ʜʘʥʠʭ ʽʟ ʧʽʜʪʨʠʤʢʦʶ ʢʘʪʝʛʦʨʽʡ, 

ʩʦʨʪʫʚʘʥʥʷ ʪʘ ʬʽʣʴʪʨʘʮʽʾ; 

ⱷ ʢʘʨʪʢʘ ʪʦʚʘʨʫ : ʜʝʪʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʢʦʞʝʥ ʪʦʚʘʨ, ʚʢʣʶʯʘʶʯʠ ʬʦʪʦ, 

ʦʧʠʩ, ʮʽʥʫ ʪʘ ʢʥʦʧʢʫ çɼʦʜʘʪʠ ʜʦ ʢʦʰʠʢʘè; 

ⱷ ʢʦʰʠʢ : ʟʙʝʨʝʞʝʥʥʷ ʚʠʙʨʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʝʤ ʪʦʚʘʨʽʚ ʽʟ ʤʦʞʣʠʚʽʩʪʶ 

ʨʝʜʘʛʫʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʘ ʚʠʜʘʣʝʥʥʷ ʧʦʟʠʮʽʡ; 

ⱷ ʦʬʦʨʤʣʝʥʥʷ ʟʘʤʦʚʣʝʥʥʷ : ʟʘʧʦʚʥʝʥʥʷ ʬʦʨʤʠ ʟ ʢʦʥʪʘʢʪʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ, 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʟʘʤʦʚʣʝʥʥʷ, ʟʘʧʠʩ ʫ ʙʘʟʫ; 

ⱷ ʧʘʥʝʣʴ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ : ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʪʦʚʘʨʘʤʠ, ʧʝʨʝʛʣʷʜʫ ʟʘʤʦʚʣʝʥʴ, 

ʢʝʨʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘʤʠ; 

5. ʊʝʩʪʫʚʘʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʷ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʧʝʨʝʚʽʨʷʻʪʴʩʷ: 

ⱷ ʢʦʨʝʢʪʥʽʩʪʴ ʫʩʽʭ ʬʫʥʢʮʽʡ (ʶʟʝʨʩʴʢʽ ʩʮʝʥʘʨʽʾ); 

ⱷ ʙʝʟʧʝʢʘ (ʚʨʘʟʣʠʚʦʩʪʽ ʪʠʧʫ SQL-ʽʥôʻʢʮʽʾ, XSS); 

ⱷ ʘʜʘʧʪʠʚʥʽʩʪʴ ʜʠʟʘʡʥʫ ʥʘ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʷʭ; 

ⱷ ʰʚʠʜʢʽʩʪʴ ʟʘʚʘʥʪʘʞʝʥʥʷ ʩʪʦʨʽʥʦʢ. 

6. ʇʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ. ʇʽʩʣʷ ʨʝʘʣʽʟʘʮʽʾ ʙʘʟʦʚʦʾ ʚʝʨʩʽʾ ʤʘʛʘʟʠʥ ʤʦʞʝ 

ʙʫʪʠ ʨʦʟʰʠʨʝʥʠʡ: 

ⱷ ʧʽʜʪʨʠʤʢʦʶ ʦʥʣʘʡʥ-ʦʧʣʘʪ; 

ⱷ ʽʥʪʝʛʨʘʮʽʻʶ ʽʟ ʩʣʫʞʙʘʤʠ ʜʦʩʪʘʚʢʠ (ʅʦʚʘ ʇʦʰʪʘ API); 

ⱷ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʨʝʢʦʤʝʥʜʘʮʽʡʥʠʭ ʩʠʩʪʝʤ; 

ⱷ ʤʫʣʴʪʠʤʦʚʥʽʩʪʶ ʪʘ ʙʘʛʘʪʦʚʘʣʶʪʥʽʩʪʶ. 
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ʈʦʟʨʦʙʢʘ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʫ ð ʮʝ ʢʦʤʧʣʝʢʩʥʝ ʟʘʚʜʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʟʘʢʨʽʧʠʪʠ ʽ ʧʦʢʨʘʱʠʪʠ ʟʥʘʥʥʷ ʟ ʚʝʙ-ʨʦʟʨʦʙʢʠ ʥʘ ʧʨʘʢʪʠʮʽ ʽ ʧʦʛʣʠʙʠʪʠ ʥʘʚʠʯʢʠ 

ʨʦʙʦʪʠ ʟ ʨʽʟʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ. ʈʝʘʣʽʟʘʮʽʷ ʥʘʚʽʪʴ ʙʘʟʦʚʦʾ ʚʝʨʩʽʾ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʫ 

ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʩʠʩʪʝʤʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʫʤʽʥʥʶ ʧʨʘʮʶʚʘʪʠ ʟ ʚʝʣʠʢʠʤʠ 

ʦʙʩʷʛʘʤʠ ʽʥʬʦʨʤʘʮʽʾ ʽ ʜʦʪʨʠʤʫʚʘʪʠʩʷ ʚʠʤʦʛ ʱʦʜʦ ʷʢʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʋ ʤʘʡʙʫʪʥʴʦʤʫ ʪʘʢʠʡ ʜʦʩʚʽʜ ʤʦʞʝ ʩʪʘʪʠ ʦʩʥʦʚʦʶ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʩʚʦʾʭ 

ʚʣʘʩʥʠʭ ʧʨʦʻʢʪʽʚ ʘʙʦ ʟʘʧʫʩʢʫ ʚʣʘʩʥʦʛʦ ʩʪʘʨʪʘʧʫ. ʂʨʽʤ ʪʦʛʦ, ʟʥʘʥʥʷ ʧʨʠʥʮʠʧʽʚ 

ʧʦʙʫʜʦʚʠ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʽʚ ʩʧʨʠʷʻ ʢʨʘʱʦʤʫ ʨʦʟʫʤʽʥʥʶ ʙʽʟʥʝʩ-ʣʦʛʽʢʠ ʮʠʬʨʦʚʠʭ 

ʧʨʦʜʫʢʪʽʚ, ʱʦ ʻ ʚʘʞʣʠʚʦʶ ʧʝʨʝʚʘʛʦʶ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ɯʊ-ʬʘʭʽʚʮʷ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ɽʪʘʧʠ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʫ. URL: https://horoshop.ua/ua/blog/stages-of-creating-an-

online-store/(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 6.04.2025). 

2. ʗʢ ʚʽʜʢʨʠʪʠ ʩʚʽʡ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥ. URL: https://sendpulse.ua/blog/how-to-start-an-online-store 

(ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 1.04.2025). 

3. ʗʢʠʤ ʧʦʚʠʥʝʥ ʙʫʪʠ ʟʨʫʯʥʠʡ ʽʥʪʝʨʥʝ ʤʘʛʘʟʠʥ. URL https://marketing.link/uk/yakim-povinen-buti-

zruchnij-internet-magazin-chek-list-mozhlivostej/ (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 5.04.2025). 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɻɽʆɯʅʌʆʈʄɸʎɯʁʅʀʍ ʉʀʉʊɽʄ ʋ ʇʈʆʌɽʉɯʁʅɯʁ 

ʇɯɼɻʆʊʆɺʎɯ ʉʊʋɼɽʅʊɯɺ ɺ ʂʆʅʊɽʂʉʊɯ ɯʅʊɽɻʈɸʎɯʁʅʀʍ ʇʈʆʎɽʉɯɺ ʋ 

ʆʉɺɯʊɯ 

ʉʤʦʣʠʥ ɺʘʩʠʣʴ ɯʚʘʥʦʚʠʯ 
ʟʜʦʙʫʚʘʯ ʧʝʨʰʦʛʦ (ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟʽ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ 

(ɯʥʬʦʨʤʘʪʠʢʘ), 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

smolyn_vi@fizmat.tnpu.edu.ua 

ɻʨʦʜ ɯʥʥʘ ʄʠʢʦʣʘʾʚʥʘ 
ʢʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

grodin@tnpu.edu.ua 

ɸʢʪʠʚʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʻ ʦʜʥʠʤ 
ʟ ʝʬʝʢʪʠʚʥʠʭ ʰʣʷʭʽʚ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʽ ʚʠʟʥʘʥʦ ʚʘʞʣʠʚʠʤ ʟʘʩʦʙʦʤ 
ʤʦʜʝʨʥʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʚʠʱʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ [1]. ʅʦʚʽ 
ʪʝʭʥʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʩʫʯʘʩʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʾʭ ʜʠʜʘʢʪʠʯʥʠʡ ʩʫʧʨʦʚʽʜ 
ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʩʪʫʧ ʜʦ ʚʝʣʠʯʝʟʥʠʭ ʦʙʩʷʛʽʚ ʽʥʬʦʨʤʘʮʽʾ, ʤʦʞʣʠʚʽʩʪʴ ʾʾ ʚʽʟʫʘʣʽʟʘʮʽʾ 
ʽ, ʱʦ ʜʫʞʝ ʚʘʞʣʠʚʦ, ʩʧʨʠʷʶʪʴ ʧʦʣʝʛʰʝʥʥʶ ʜʽʘʣʦʛʦʚʦʛʦ ʩʧʽʣʢʫʚʘʥʥʷ ʤʽʞ ʦʩʚʽʪʥʽʤʠ 
ʧʨʝʜʤʝʪʘʤʠ. ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʚʠʥʠʢʣʘ ʧʦʪʨʝʙʘ ʫ ʩʪʚʦʨʝʥʥʽ ʥʦʚʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ 
ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ. 

ɺʽʜʦʤʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʘʬʽʯʥʠʭ ʦʙô̒ ʢʪʽʚ ʫ ʥʘʚʯʘʣʴʥʠʭ ʢʦʤʧôʁ ʪʝʨʥʠʭ 
ʩʠʩʪʝʤʘʭ ʜʦʟʚʦʣʷʻ ʥʝ ʪʽʣʴʢʠ ʟʙʽʣʴʰʠʪʠ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʩʪʫʜʝʥʪʦʚʽ 
ʪʘ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʾʾ ʨʦʟʫʤʽʥʥʷ, ʘ ʡ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʽʥʪʫʾʮʽʾ, ʧʨʦʬʝʩʽʡʥʦʛʦ 
ʯʫʪʪʷ, ʦʙʨʘʟʥʦʛʦ ʤʠʩʣʝʥʥʷ. ʎʽ ʧʝʨʝʚʘʛʠ ʚ ʧʦʚʥʽʡ ʤʽʨʽ ʟʘʩʪʦʩʦʚʥʽ ʽ ʜʦ ɻɯʉ-
ʪʝʭʥʦʣʦʛʽʡ, ʘʣʝ ʩʬʝʨʘ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʢʠ ʩʪʨʦʛʦ ʦʙʤʝʞʝʥʘ: ʚʦʥʠ ʚ ʦʩʥʦʚʥʦʤʫ 
ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʫʟʴʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʛʝʦʛʨʘʬʽʚ ʽ ʛʝʦʣʦʛʽʚ. ʋ 



ʉɽʂʎɯʗ: ʆʩʚʽʪʥʽ ʩʪʨʘʪʝʛʽʾ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ɯʊ-ʛʘʣʫʟʽ 

çʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 10 ʢʚʽʪʥʷ 2025, ˉ 15 
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ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʧʝʨʝʜ ʥʘʤʠ ʩʪʦʾʪʴ ʟʘʚʜʘʥʥʷ ʨʦʟʛʣʷʥʫʪʠ ʤʦʞʣʠʚʽʩʪʴ ʙʽʣʴʰ ʰʠʨʦʢʦʛʦ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʨʘʤʢʘʭ ʛʫʤʘʥʽʪʘʨʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ ʥʘ 
ʧʨʠʢʣʘʜʽ ʜʦʩʚʽʜʫ ʽʥʪʝʛʨʘʮʽʾ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʽʚ. 

ɻʝʦʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ (ɻɯʉ) ï ʮʝ ʩʠʩʪʝʤʘ ʘʧʘʨʘʪʥʠʭ, ʧʨʦʛʨʘʤʥʠʭ ʪʘ 
ʘʣʛʦʨʠʪʤʽʯʥʠʭ ʧʨʦʮʝʜʫʨ, ʩʪʚʦʨʝʥʠʭ ʜʣʷ ʮʠʬʨʦʚʦʾ ʧʽʜʪʨʠʤʢʠ, ʧʦʧʦʚʥʝʥʥʷ, 
ʫʧʨʘʚʣʽʥʥʷ, ʤʘʥʽʧʫʣʶʚʘʥʥʷ, ʘʥʘʣʽʟʫ, ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʦʙʨʘʟʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 
ʛʝʦʛʨʘʬʽʯʥʦ ʫʟʛʦʜʞʝʥʠʭ ʜʘʥʠʭ. ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʩʚʽʜʯʘʪʴ, ʱʦ ʟʘʚʜʷʢʠ ɻɯʉ 
ʟô̫ ʚʠʚʩʷ ʽ ʧʨʦʜʦʚʞʫʻ ʨʦʟʚʠʚʘʪʠʩʷ ʮʽʣʠʡ ʢʦʤʧʣʝʢʩ ʥʘʫʢʦʚʠʭ ʜʠʩʮʠʧʣʽʥ, ʜʣʷ ʷʢʠʭ 
ʚʽʟʫʘʣʽʟʘʮʽʷ ʽʥʬʦʨʤʘʮʽʾ ʻ ʦʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ ʧʝʜʘʛʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʚʠʢʣʘʜʘʥʥʷ 
(ʽʥʬʦʨʤʘʪʠʢʘ, ʤʘʪʝʤʘʪʠʢʘ, ʢʘʨʪʦʛʨʘʬʽʷ ʪʦʱʦ). ɻɯʉ-ʪʝʭʥʦʣʦʛʽʾ ʥʘʙʫʚʘʶʪʴ 
ʥʘʡʙʽʣʴʰʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ ʚ ʢʦʥʪʝʢʩʪʽ ʽʥʪʝʛʨʦʚʘʥʠʭ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ. 

ʌʦʨʤʫʚʘʥʥʷ ʦʩʥʦʚ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʩʪʫʜʝʥʪʽʚ ʧʝʨʝʜʙʘʯʘʻ 
ʚʠʭʦʚʘʥʥʷ ʧʝʚʥʠʭ ʧʨʦʬʝʩʽʡʥʦ ʟʥʘʯʫʱʠʭ ʷʢʦʩʪʝʡ ʤʘʡʙʫʪʥʴʦʛʦ ʬʘʭʽʚʮʷ, ʟʦʢʨʝʤʘ, 
ʡʦʛʦ ʛʦʪʦʚʥʦʩʪʽ ʜʦ ʧʨʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɻɯʉ-ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʩʠʪʴ 
ʝʬʝʢʪʠʚʥʠʤʠ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʦʩʥʦʚʽ ʚʠʨʽʰʝʥʥʷ ʩʪʫʜʝʥʪʘʤʠ 
ʥʘʚʯʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʧʨʠ ʘʢʪʠʚʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʠʥʮʠʧʫ ʚʽʟʫʘʣʽʟʘʮʽʾ ʚ ʥʘʚʯʘʥʥʽ. 
ʇʨʘʚʠʣʴʥʝ çʯʠʪʘʥʥʷè ʚʽʟʫʘʣʴʥʦ ʧʨʝʜʩʪʘʚʣʝʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʪʘʢʦʞ ʾʾ ʧʨʘʚʠʣʴʥʘ 
ʧʦʙʫʜʦʚʘ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʥʘ ʟʘʥʷʪʪʷʭ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʦʚʽ ʧʨʦʬʝʩʽʡʥʦ ʟʥʘʯʫʱʠʭ 
ʫʤʽʥʴ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʮʽʣʦʤʫ ʢʦʤʧʣʝʢʩʽ ʽʥʰʠʭ ʩʢʣʘʜʦʚʠʭ, ʷʢʽ 
ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʢʦʥʢʨʝʪʥʽ ʥʘʚʠʢʠ: ʰʫʢʘʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʦʮʽʥʶʚʘʪʠ, ʨʘʥʞʫʚʘʪʠ, 
ʧʦʨʽʚʥʶʚʘʪʠ. ɿʘʚʜʷʢʠ ʨʦʟʚʠʪʢʫ ʮʠʭ ʥʘʚʠʯʦʢ ʩʪʫʜʝʥʪ ʩʪʘʻ ʟʜʘʪʥʠʤ ʚʠʷʚʣʷʪʠ ʽ 
ʜʽʘʛʥʦʩʪʫʚʘʪʠ ʧʨʦʙʣʝʤʠ ʚ ʧʨʦʧʦʥʦʚʘʥʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʚʜʘʥʥʽ. ʈʦʟʛʣʷʥʫʪʽ 
ʥʘʚʠʢʠ ʤʘʶʪʴ ʦʩʦʙʣʠʚʽ ʟʥʘʯʝʥʥʷ ʚ ʩʬʝʨʽ ʧʨʦʝʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʘ ʚ 
ʫʥʽʚʝʨʩʠʪʝʪʽ ʽ ʚ ʧʦʜʘʣʴʰʽʡ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ʗʢ ʚʽʜʦʤʦ, ʧʨʦʝʢʪʥʠʡ ʤʝʪʦʜ 
ʜʘʚʥʦ ʫʪʚʝʨʜʠʚʩʷ ʚ ʧʝʜʘʛʦʛʽʮʽ, ʘ ʩʴʦʛʦʜʥʽ ʚʠʭʦʜʠʪʴ ʥʘ ʥʦʚʠʡ ʨʽʚʝʥʴ ʚ ʢʦʥʪʝʢʩʪʽ 
ʽʥʪʝʛʨʘʮʽʾ ʦʩʚʽʪʥʽʭ ʧʨʝʜʤʝʪʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʥʘʚʯʘʥʥʷ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʽʜʦʙʨʘʞʘʻ ʨʽʚʝʥʴ ʥʘʚʠʯʦʢ, 
ʷʢʠʤʠ ʦʚʦʣʦʜʽʚ ʩʪʫʜʝʥʪ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ 
ʛʘʣʫʟʽ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ: ʚʤʽʥʥʷ ʧʨʦʚʦʜʠʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʛʘʣʫʟʝʚʠʭ, 
ʨʝʛʽʦʥʘʣʴʥʠʭ, ʥʘʮʽʦʥʘʣʴʥʠʭ ʪʘ ʛʣʦʙʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʫ ʤʝʞʘʭ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʪʘ 
ʧʨʝʜʩʪʘʚʣʷʪʠ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʠ; ʟʜʘʪʥʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʪʨʠʤʘʥʫ ʽʥʬʦʨʤʘʮʽʶ 
ʜʣʷ ʦʮʽʥʢʠ ʩʪʘʥʫ ʽ ʧʨʦʛʥʦʟʫ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙô̒ ʢʪʘ. ʉʘʤʝ ʽʟ ʟʘʣʫʯʝʥʥʷʤ 
ɻɯʉ-ʪʝʭʥʦʣʦʛʽʡ ʩʪʘʻ ʤʦʞʣʠʚʠʤ ʦʨʛʘʥʽʟʫʚʘʪʠ ʧʝʜʘʛʦʛʽʯʥʦ ʛʨʘʤʦʪʥʫ ʪʘ ʧʨʦʬʝʩʽʡʥʦ 
ʝʬʝʢʪʠʚʥʫ ʨʦʙʦʪʫ ʟ ʨʦʟʚʠʪʢʫ ʥʘʚʠʯʦʢ ʨʦʟʚʠʪʢʫ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ, 
ʜʽʘʛʥʦʩʪʠʢʠ ʧʨʦʙʣʝʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʫʤʦʚ ʥʘʚʯʘʣʴʥʦʾ ʟʘʜʘʯʽ. ʆʩʢʽʣʴʢʠ ʜʽʷʣʴʥʽʩʪʴ ʥʘ 
ʨʦʟʚʠʪʦʢ ʜʘʥʦʾ ʥʘʚʠʯʢʠ ʜʦʩʠʪʴ ʯʽʪʢʦ ʘʣʛʦʨʠʪʤʽʟʦʚʘʥʘ, ʪʦ ʩʘʤʝ ʟʤʽʩʪ ʾʾ ʝʪʘʧʽʚ ʩʪʘʻ 
ʥʘʡʙʽʣʴʰ ʧʨʠʚʘʙʣʠʚʠʤ ʜʣʷ ʩʪʫʜʝʥʪʘ ʟ ʪʦʯʢʠ ʟʦʨʫ ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʬʝʩʽʡʥʦ 
ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ɻɯʉ-ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ ʫʩʧʽʰʥʦ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʢʦʥʪʝʢʩʪʽ ʽʥʪʝʛʨʘʮʽʾ ʨʽʟʥʠʭ ʜʠʩʮʠʧʣʽʥ ʥʘ ʦʩʥʦʚʽ ʤʘʪʝʨʽʘʣʫ 
ʚʠʨʽʰʝʥʥʷ ʩʪʫʜʝʥʪʘʤʠ ʫʟʘʛʘʣʴʥʝʥʠʭ ʟʘʜʘʯ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʜʦ ʨʽʚʥʷ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʩʪʫʜʝʥʪʠ 
ʦʚʦʣʦʜʽʚʘʶʪʴ ʧʝʚʥʠʤ ʥʘʙʦʨʦʤ ʟʥʘʥʴ. ɺʠʢʦʨʠʩʪʘʥʥʷ ɻɯʉ-ʪʝʭʥʦʣʦʛʽʡ ʟʘʙʝʟʧʝʯʫʻ 
ʜʦʩʷʛʥʝʥʥʷ ʥʘʩʪʫʧʥʠʭ ʛʨʘʤʦʪʥʦ ʚʘʞʣʠʚʠʭ ʷʢʦʩʪʝʡ ʤʘʡʙʫʪʥʴʦʛʦ ʬʘʭʽʚʮʷ: ʟʥʘʥʥʷ 
ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʽʚ, ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ 
ʦʨʛʘʥʽʟʘʮʽʾ ʦʙô̒ ʢʪʽʚ ʩʠʩʪʝʤʠ, ʜʠʥʘʤʽʢʠ ʾʭ ʨʦʟʚʠʪʢʫ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ; ʟʥʘʥʥʷ ʦʩʥʦʚ 
ʪʠʧʦʣʦʛʽʾ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ. ʇʝʜʘʛʦʛʽʯʥʦʶ ʫʤʦʚʦʶ ʚʧʨʦʚʘʜʞʝʥʥʷ ɻɯʉ-
ʪʝʭʥʦʣʦʛʽʡ ʻ ʥʘʷʚʥʽʩʪʴ ʧʝʚʥʦʛʦ ʤʽʥʽʤʫʤʫ ʟʥʘʥʴ ʽ ʥʘʚʠʯʦʢ, ʙʝʟ ʷʢʠʭ ʨʦʟʛʣʷʥʫʪʽ 
ʪʝʭʥʦʣʦʛʽʾ ʥʝ ʻ ʝʬʝʢʪʠʚʥʠʤʠ. ɿʚʠʯʘʡʥʦ, ʪʘʢʠʡ ʤʽʥʽʤʫʤ ʜʝʱʦ ʟʚʫʞʫʻ ʩʬʝʨʫ 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ, ʘʣʝ ʢʘʜʨʦʚʝ, ʥʘʫʢʦʚʝ, ʤʝʪʦʜʠʯʥʝ ʪʘ ʪʝʭʥʽʯʥʝ ʦʩʥʘʱʝʥʥʷ 
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ʩʫʯʘʩʥʠʭ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʠʜʘʢʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ 
ɻɯʉ-ʪʝʭʥʦʣʦʛʽʡ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʥʘʡʚʘʞʣʠʚʽʰʽ ʫʤʦʚʠ, ʱʦ 
ʟʘʙʝʟʧʝʯʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʮʴʦʛʦ ʧʨʦʮʝʩʫ. 

ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ɻɯʉ-ʪʝʭʥʦʣʦʛʽʾ ʩʪʫʜʝʥʪ ʧʦʚʠʥʝʥ ʦʚʦʣʦʜʽʪʠ 
ʧʝʚʥʠʤ ʥʘʙʦʨʦʤ ʟʥʘʥʴ: ʧʨʦ ʤʘʪʝʤʘʪʠʯʥʽ ʪʘ ʦʙʨʘʟʦʪʚʦʨʯʽ ʟʘʩʦʙʠ ʧʦʜʘʥʥʷ 
ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʦʙô̒ ʢʪ, ʟʘʜʘʥʠʡ ʚ ʫʤʦʚʽ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʚʜʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʧʨʦ 
ʢʦʦʨʜʠʥʘʪʠ ʦʙô̒ ʢʪʽʚ ʫ ʧʨʦʩʪʦʨʽ ʪʘ ʯʘʩʽ; ʧʨʦ ʤʝʪʦʜʠ ʫʟʘʛʘʣʴʥʝʥʥʷ; ʧʨʦ ʧʨʠʟʥʘʯʝʥʥʷ 
ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʶ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʚʢʽʣʣʷ, ʟʦʢʨʝʤʘ, ʡʦʛʦ ʘʥʘʣʽʪʠʯʥʽ ʪʘ ʩʠʥʪʝʪʠʯʥʽ 
ʥʘʧʨʷʤʠ ʪʦʱʦ. ʉʪʫʜʝʥʪʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʫʷʚʣʝʥʥʷ ʧʨʦ ʦʩʥʦʚʥʽ ʜʞʝʨʝʣʘ ʜʘʥʠʭ ʫ ɻɯʉ 
ʪʘ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʨʦ ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ. 

ʑʝ ʦʜʥʽʻʶ ʚʘʞʣʠʚʦʶ ʫʤʦʚʦʶ ʻ ʚʦʣʦʜʽʥʥʷ ʦʩʥʦʚʥʠʤʠ ʬʫʥʢʮʽʷʤʠ ɻɯʉ, ʩʝʨʝʜ 
ʷʢʠʭ ʥʘʡʚʘʞʣʠʚʽʰʠʤʠ ʻ ʨʝʻʩʪʨʘʮʽʷ, ʚʚʝʜʝʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʚ ɻɯʉ, 
ʦʨʽʻʥʪʫʚʘʥʥʷ ʚ ʙʘʟʘʭ ʜʘʥʠʭ ʽ ʦʧʝʨʘʮʽʷʭ ʟ ʥʠʤʠ. ʋ ʧʨʦʮʝʩʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ 
ʪʝʭʥʦʣʦʛʽʡ ʚʠʢʣʘʜʘʯ ʧʦʚʠʥʝʥ ʧʨʘʛʥʫʪʠ ʜʦ ʨʦʟʚʠʪʢʫ ʫ ʩʪʫʜʝʥʪʽʚ ʫʤʽʥʥʷ 
ʬʦʨʤʫʣʶʚʘʪʠ ʚʣʘʩʥʫ ʦʮʽʥʢʫ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚʽʜʧʦʚʽʜʥʦʛʦ ʦʙô̒ ʢʪʘ, ʡʦʛʦ 
ʨʽʟʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ; ʟʜʘʪʥʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘ ʩʪʚʦʨʶʚʘʪʠ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʽ 
ʩʠʩʪʝʤʠ, ʦʚʦʣʦʜʽʚʘʪʠ ʤʝʪʦʜʘʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʧʦʙʫʜʦʚʠ ʦʙô̒ ʢʪʘ ʩʠʩʪʝʤʠ, 
ʥʘʧʨʠʢʣʘʜ, ʢʘʨʪʘʤʠ, ʘ ʪʘʢʦʞ ʟʥʘʪʠ ʦʩʥʦʚʠ ʢʦʤʧôʁ ʪʝʨʥʦʾ ʛʨʘʬʽʢʠ. ɺʩʽ ʧʝʨʝʨʘʭʦʚʘʥʽ 
ʚʠʱʝ ʟʥʘʥʥʷ ʪʘ ʥʘʚʠʯʢʠ ʻ ʚʘʞʣʠʚʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʧʨʦʬʝʩʽʡʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. 

ʗʢ ʧʦʢʘʟʫʶʪʴ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʝʜʘʛʦʛʽʯʥʠʤ ʧʨʦʮʝʩʦʤ ʚ ʫʥʽʚʝʨʩʠʪʝʪʽ, 
ʬʦʨʤʘʪ ʚʠʢʦʨʠʩʪʘʥʥʷ ɻɯʉ-ʪʝʭʥʦʣʦʛʽʡ ʻ ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʛʨʘʤʠ 
ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʽʚ; ʅʘʧʨʠʢʣʘʜ, ʫ ʨʦʙʦʯʠʭ ʧʨʦʛʨʘʤʘʭ ʨʷʜʫ 
ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʜʠʩʮʠʧʣʽʥ ʣʘʙʦʨʘʪʦʨʥʠʤ ʨʦʙʦʪʘʤ ʚʽʜʚʦʜʠʪʴʩʷ ʤʘʡʞʝ ʚʜʚʽʯʽ 
ʙ̔ ʣʴʰʝ ʛʦʜʠʥ, ʥʽʞ ʪʝʦʨʝʪʠʯʥʽʡ ʧʽʜʛʦʪʦʚʮʽ. ʉʪʫʜʝʥʪʠ, ʧʦʩʣʽʜʦʚʥʦ ʚʠʢʦʥʫʶʯʠ 
ʣʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ, ʨʦʟʚʠʚʘʶʪʴ ʙʘʟʦʚʽ ʥʘʚʠʯʢʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʧʝʨʚʠʥʥʠʭ 
ʜʘʥʠʭ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʦʙô̒ ʢʪʽʚ ʽ ʧʨʦʮʝʩʽʚ ʟ ʧʦʙʫʜʦʚʦʶ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 
ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ɻɯʉ. ɼʦ ʧʝʨʝʣʽʢʫ ʦʩʥʦʚʥʠʭ ʣʘʙʦʨʘʪʦʨʥʠʭ ʨʦʙʽʪ 
ʚʭʦʜʷʪʴ: ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ, ʚʽʜʙʽʨ ʟʨʘʟʢʽʚ ʪʘ ʧʽʜʛʦʪʦʚʢʘ ʾʭ ʜʦ ʦʙʨʦʙʢʠ; ʧʦʙʫʜʦʚʘ ʪʘ 
ʘʥʘʣʽʟ ʛʽʩʪʦʛʨʘʤ; ʨʦʟʨʘʭʫʥʦʢ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ; ʚʠʚʯʝʥʥʷ ʢʦʨʝʣʷʮʽʡʥʠʭ 
ʟʘʣʝʞʥʦʩʪʝʡ; ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʤʽʩʪʫ; ʦʮʽʥʢʘ ʟʥʘʯʫʱʦʩʪʽ ʨʽʟʥʠʮʽ 
ʚ ʨʽʚʥʷʭ ʥʘʢʦʧʠʯʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʽ ʭʘʨʘʢʪʝʨʫ ʾʭ ʨʦʟʧʦʜʽʣʫ ʟʘ ʢʨʠʪʝʨʽʷʤʠ ʉʪʴʶʜʝʥʪʘ 
ʽ ʌʽʰʝʨʘ; ʧʦʙʫʜʦʚʘ ʪʘ ʘʥʘʣʽʟ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʟʦʙʨʘʞʝʥʴ ʚ ɻɯʉ-ʩʠʩʪʝʤʘʭ; 
ʚʠʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʚʽʛʘʪʦʨʘ ORB. 

ʑʝ ʦʜʥʽʻʶ ʚʘʞʣʠʚʦʶ ʧʝʜʘʛʦʛʽʯʥʦʶ ʫʤʦʚʦʶ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ɻɯʉ-
ʪʝʭʥʦʣʦʛʽʡ ʻ ʧʦʩʠʣʝʥʥʷ ʽʥʪʝʛʨʘʮʽʾ ʜʠʩʮʠʧʣʽʥ ʚʞʝ ʥʘ ʧʝʨʰʦʤʫ ʢʫʨʩʽ. ʅʘʧʨʠʢʣʘʜ, 
ʧʦʨʷʜ ʟ ʜʠʩʮʠʧʣʽʥʦʶ çɯʥʬʦʨʤʘʪʠʢʘè ʜʦʮʽʣʴʥʦ ʧʝʨʝʜʙʘʯʠʪʠ ʚʢʣʶʯʝʥʥʷ 
ʧʨʦʬʝʩʽʡʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʤʦʜʫʣʷ ʚ ʦʨʛʘʥʽʟʘʮʽʶ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʦʩʥʦʚʽ 
ʤʘʪʝʨʽʘʣʫ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʜʠʩʮʠʧʣʽʥ, ʜʝ ʩʪʫʜʝʥʪʠ ʦʪʨʠʤʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 
ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʦʩʥʦʚʘʤʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʟ 
ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ. 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʝʤʧʽʨʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʠ ʜʽʡʰʣʠ ʚʠʩʥʦʚʢʫ, ʱʦ 
ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʽʜʭʽʜ ʪʘ ʽʥʪʝʛʨʘʪʠʚʥʘ ʦʩʥʦʚʘ ʩʫʯʘʩʥʦʾ ʚʠʱʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠ 
ʚʠʟʥʘʯʠʣʠ ʥʦʚʠʡ ʧʦʛʣʷʜ ʥʘ ʨʦʟʚʠʪʦʢ ɻɯʉ-ʪʝʭʥʦʣʦʛʽʡ. ʗʢʱʦ ʩʧʦʯʘʪʢʫ ʮʽ ʪʝʭʥʦʣʦʛʽʾ 
ʙʫʣʠ ʩʧʨʷʤʦʚʘʥʽ ʚʠʢʣʶʯʥʦ ʚ ʦʙʣʘʩʪʽ ʢʘʨʪʦʛʨʘʬʽʾ [1] ʽ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʦʩʚʦʻʥʥʷ 
ʩʪʫʜʝʥʪʘʤʠ ʤʝʪʦʜʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʪʦ ʟʘʨʘʟ ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʴ ʙʽʣʴʰ 
ʰʠʨʦʢʦʛʦ ʪʣʫʤʘʯʝʥʥʷ çʚʤʽʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʚ ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽè. 
ʆʩʢʽʣʴʢʠ ʜʠʟʘʡʥ ʽ ʚʣʘʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʚ ʧʨʝʟʝʥʪʘʮʽʾ ʦʙô̒ ʢʪʘ ʧʝʚʥʦʶ 
ʤʽʨʦʶ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʨʠʡʥʷʪʝ ʩʪʫʜʝʥʪʦʤ ʘʚʪʦʨʩʴʢʝ ʨʦʟʚô̫ ʟʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ 
ʟʘʜʘʯʽ, ʪʦ ʥʘʩʪʫʧʥʠʤ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʾʾ ʨʝʘʣʽʟʘʮʽʾ ʻ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʩʚʦʛʦ 
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ʨʽʰʝʥʥʷ, ʟʘʭʠʩʪ ʚʣʘʩʥʦʾ ʽʜʝʾ ʪʘ ʾʾ ʧʨʦʩʫʚʘʥʥʷ. ʎʝ ʚʞʝ ʩʬʝʨʘ ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ 
ʢʦʤʧʝʪʝʥʮʽʾ ʤʘʡʙʫʪʥʴʦʛʦ ʬʘʭʽʚʮʷ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ɻɯʉ ʫ ʧʽʜʛʦʪʦʚʮʽ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʬʘʭʽʚʮʽʚ ʩʫʯʘʩʥʦʛʦ 
ʫʥʽʚʝʨʩʠʪʝʪʫ ʜʦʟʚʦʣʷʻ ʾʤ ʦʚʦʣʦʜʽʪʠ ʦʩʥʦʚʘʤʠ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 
ʤʝʪʦʜʘʤʠ ʪʘ ʘʧʘʨʘʪʦʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ, ʧʦʜʽʡ ʪʘ ʧʨʦʛʥʦʟʽʚ. 
ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʪʫʜʝʥʪʠ ʟʥʘʡʦʤʣʷʪʴʩʷ ʟ ʦʩʥʦʚʘʤʠ 
ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʦʪʨʠʤʘʥʥʷ, ʟʙʦʨʫ ʪʘ ʦʙʨʦʙʢʠ ʫʟʛʦʜʞʝʥʦʾ ʧʨʦʬʝʩʽʡʥʦ 
ʟʥʘʯʫʱʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʦʙô̒ ʢʪ. ʉʪʫʜʝʥʪʠ ʦʚʦʣʦʜʽʚʘʶʪʴ ʦʩʥʦʚʘʤʠ ʤʦʜʝʣʶʚʘʥʥʷ, 
ʘʥʘʣʽʟʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʫ ʧʨʦʮʝʩʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʫ ʩʢʣʘʜʽ ʥʘʚʯʘʣʴʥʦʾ 
ʟʘʜʘʯʽ, ʘ ʪʘʢʦʞ ʚʠʚʯʘʶʪʴ ʟʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ, 
ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʧʦʙʫʜʦʚʠ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʧʨʦʮʝʩʽʚ ʪʘ ʦʙô̒ ʢʪʽʚ, 
ʤʦʜʝʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ. ʉʪʫʜʝʥʪʠ ʨʦʟʚʠʚʘʶʪʴ ʫʤʽʥʥʷ 
ʯʽʪʢʦ ʬʦʨʤʫʣʶʚʘʪʠ ʧʨʦʙʣʝʤʠ, ʨʦʙʠʪʠ ʚʠʙʽʨʢʠ, ʛʦʪʫʚʘʪʠ ʜʘʥʽ ʜʣʷ ʦʙʨʦʙʢʠ 
ʩʫʯʘʩʥʠʤʠ ʟʘʩʦʙʘʤʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ 
ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 
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ɯʥʬʦʨʤʘʪʠʢʘ ʷʢ ʰʢʽʣʴʥʠʡ ʧʨʝʜʤʝʪ ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʨʦʟʫʤʽʣʦʶ ʪʘ ʮʽʢʘʚʦʶ ʜʣʷ 
ʚʩʽʭ ʫʯʥʽʚ ï ʽ ʜʣʷ ʪʠʭ, ʭʪʦ ʰʚʠʜʢʦ ʨʦʟʙʠʨʘʻʪʴʩʷ ʚ ʪʝʭʥʽʮʽ, ʽ ʜʣʷ ʪʠʭ, ʢʦʤʫ 
ʩʢʣʘʜʥʽʰʝ ʜʘʻʪʴʩʷ ʥʦʚʠʡ ʤʘʪʝʨʽʘʣ. ʑʦʙ ʢʦʞʥʘ ʜʠʪʠʥʘ ʤʘʣʘ ʟʤʦʛʫ ʥʘʚʯʘʪʠʩʷ ʟ 
ʢʦʤʬʦʨʪʦʤ, ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʾʾ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʱʝ ʥʘ ʝʪʘʧʽ 
ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʫʨʦʢʫ. ʅʘ ʧʨʘʢʪʠʮʽ ʮʝ ʤʦʞʝ ʚʠʛʣʷʜʘʪʠ ʧʦ-ʨʽʟʥʦʤʫ. ʅʘʧʨʠʢʣʘʜ, 
ʟʘʤʽʩʪʴ ʦʜʥʦʛʦ ʻʜʠʥʦʛʦ ʩʧʦʩʦʙʫ ʧʦʷʩʥʝʥʥʷ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʚʯʠʪʝʣʴ 
ʚʠʢʦʨʠʩʪʦʚʫʻ ʦʜʨʘʟʫ ʢʽʣʴʢʘ: ʚʽʟʫʘʣʴʥʽ ʩʭʝʤʠ, ʢʦʨʦʪʢʽ ʚʽʜʝʦ, ʪʝʢʩʪʦʚʽ ʽʥʩʪʨʫʢʮʽʾ ʪʘ 
ʫʩʥʽ ʧʦʷʩʥʝʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ ʢʦʞʝʥ ʫʯʝʥʴ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʧʨʠʡʤʘʪʠ ʽʥʬʦʨʤʘʮʽʶ 
ʫ ʟʨʫʯʥʠʡ ʜʣʷ ʩʝʙʝ ʩʧʦʩʽʙ. ʊʘʢʦʞ ʚʘʞʣʠʚʦ ʜʘʚʘʪʠ ʫʯʥʷʤ ʤʦʞʣʠʚʽʩʪʴ 
ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʩʚʦʾ ʟʥʘʥʥʷ ʧʦ-ʨʽʟʥʦʤʫ ï ʭʪʦʩʴ ʢʨʘʱʝ ʥʘʧʠʰʝ ʧʨʦʛʨʘʤʫ 
ʩʘʤʦʩʪʽʡʥʦ, ʘ ʽʥʰʠʡ ʟʤʦʞʝ ʧʦʷʩʥʠʪʠ ʘʣʛʦʨʠʪʤ ʛʦʣʦʩʦʤ ʯʠ ʩʪʚʦʨʠʪʠ ʽʥʬʦʛʨʘʬʽʢʫ. 

ʋ ʢʣʘʩʘʭ, ʜʝ ʜʽʪʠ ʤʘʶʪʴ ʨʽʟʥʠʡ ʨʽʚʝʥʴ ʧʽʜʛʦʪʦʚʢʠ, ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʜʠʟʘʡʥ 
ʥʘʚʯʘʥʥʷ ʜʦʟʚʦʣʷʻ ʚʘʨʽʶʚʘʪʠ ʟʘʚʜʘʥʥʷ ʟʘ ʨʽʚʥʝʤ ʩʢʣʘʜʥʦʩʪʽ ʘʙʦ ʪʝʤʧʦʤ 
ʚʠʢʦʥʘʥʥʷ. ʋʯʝʥʴ, ʷʢʠʡ ʫʧʝʚʥʝʥʦ ʚʦʣʦʜʽʻ ʙʘʟʦʚʠʤʠ ʥʘʚʠʯʢʘʤʠ, ʤʦʞʝ ʚʠʢʦʥʘʪʠ 
ʜʦʜʘʪʢʦʚʝ ʪʚʦʨʯʝ ʟʘʚʜʘʥʥʷ, ʪʦʜʽ ʷʢ ʪʦʡ, ʢʦʤʫ ʩʢʣʘʜʥʽʰʝ, ʦʪʨʠʤʘʻ ʙʽʣʴʰʝ ʯʘʩʫ ʘʙʦ 
ʧʽʜʢʘʟʢʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʦʩʥʦʚʥʦʛʦ ʟʘʚʜʘʥʥʷ. 
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ʑʝ ʦʜʠʥ ʚʘʞʣʠʚʠʡ ʤʦʤʝʥʪ ï ʧʽʜʪʨʠʤʢʘ ʫʯʥʽʚ ʟ ʦʩʦʙʣʠʚʠʤʠ ʦʩʚʽʪʥʽʤʠ 
ʧʦʪʨʝʙʘʤʠ. ɿʘʚʜʷʢʠ ʫʥʽʚʝʨʩʘʣʴʥʦʤʫ ʜʠʟʘʡʥʫ ʥʘʚʯʘʥʥʷ, ʽʥʬʦʨʤʘʪʠʢʘ ʩʪʘʻ ʜʣʷ ʥʠʭ 
ʥʝ çʩʢʣʘʜʥʠʤ ʧʨʝʜʤʝʪʦʤè, ʘ ʧʨʦʩʪʦʨʦʤ, ʜʝ ʚʨʘʭʦʚʘʥʦ ʾʭʥʽ ʧʦʪʨʝʙʠ. ʅʘʧʨʠʢʣʘʜ, 
ʤʘʪʝʨʽʘʣʠ ʟ ʧʽʜʚʠʱʝʥʦʶ ʢʦʥʪʨʘʩʪʥʽʩʪʶ ʜʣʷ ʜʽʪʝʡ ʽʟ ʧʦʨʫʰʝʥʥʷʤ ʟʦʨʫ, ʘʙʦ 
ʨʦʟʜʽʣʝʥʥʷ ʟʘʚʜʘʥʴ ʥʘ ʯʽʪʢʽ ʝʪʘʧʠ ï ʜʣʷ ʪʠʭ, ʢʦʤʫ ʚʘʞʢʦ ʟʦʩʝʨʝʜʠʪʠʩʷ ʥʘ 
ʜʦʚʛʦʪʨʠʚʘʣʽʡ ʜʽʷʣʴʥʦʩʪʽ. 

ʋʥʽʚʝʨʩʘʣʴʥʠʡ ʜʠʟʘʡʥ ʥʘʚʯʘʥʥʷ ï ʮʝ ʥʝ ʜʦʜʘʪʢʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʯʠʪʝʣʷ, 
ʘ ʧʽʜʭʽʜ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʟʨʦʙʠʪʠ ʫʨʦʢʠ ʽʥʬʦʨʤʘʪʠʢʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʜʣʷ ʚʩʽʭ. 
ʁʜʝʪʴʩʷ ʧʨʦ ʟʤʽʥʫ ʧʦʛʣʷʜʫ: ʥʝ ç̫ ʢ ʘʜʘʧʪʫʚʘʪʠ ʫʨʦʢ ʧʽʜ ʫʯʥʷè, ʘ ç̫ ʢ ʟʨʦʙʠʪʠ ʫʨʦʢ 
ʦʜʨʘʟʫ ʟʨʫʯʥʠʤ ʜʣʷ ʨʽʟʥʠʭ ʫʯʥʽʚè. ʎʝ ʧʨʦ ʧʝʨʝʜʙʘʯʝʥʥʷ ʪʨʫʜʥʦʱʽʚ ʽ ʩʪʚʦʨʝʥʥʷ 
ʪʘʢʠʭ ʫʤʦʚ, ʢʦʣʠ ʢʦʞʝʥ ʫʯʝʥʴ ʤʘʻ ʰʘʥʩ ʥʘ ʫʩʧʽʭ. 

ʋʥʽʚʝʨʩʘʣʴʥʠʡ ʜʠʟʘʡʥ ʥʘʚʯʘʥʥʷ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʪʨʠ ʦʩʥʦʚʥʽ ʛʨʫʧʠ ʧʨʠʥʮʠʧʽʚ, 
ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʫʨʦʢʽʚ ʽʥʬʦʨʤʘʪʠʢʠ. 

ʄʥʦʞʠʥʥʽ ʟʘʩʦʙʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʚ ʩʚʦʶ ʯʝʨʛʫ ʚʯʠʪʝʣʴ 
ʽʥʬʦʨʤʘʪʠʢʠ ʧʦʜʘʻ ʥʦʚʠʡ ʤʘʪʝʨʽʘʣ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ, ʱʦʙ ʦʭʦʧʠʪʠ ʙʽʣʴʰʝ 
ʫʯʥʽʚʩʴʢʠʭ ʧʦʪʨʝʙ [1, ʩ. 20]. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʚʠʚʯʝʥʥʽ ʘʣʛʦʨʠʪʤʽʚ ʤʦʞʥʘ 
ʚʠʢʦʨʠʩʪʘʪʠ ʤʫʣʴʪʠʤʝʜʽʡʥʫ ʧʨʝʟʝʥʪʘʮʽʶ ʟ ʛʨʘʬʽʯʥʠʤʠ ʩʭʝʤʘʤʠ, ʫʩʥʝ ʧʦʷʩʥʝʥʥʷ 
ʢʦʥʮʝʧʮʽʡ ʪʘ ʧʦʢʘʟ ʢʦʜʫ ʥʘ ʧʨʘʢʪʠʯʥʦʤʫ ʧʨʠʢʣʘʜʽ. ɼʣʷ ʘʙʩʪʨʘʢʪʥʠʭ ʧʦʥʷʪʴ 
ʟʘʣʫʯʘʶʪʴʩʷ ʘʥʘʣʦʛʽʾ ʟ ʨʝʘʣʴʥʦʛʦ ʞʠʪʪʷ, ʚʽʟʫʘʣʽʟʘʮʽʾ (ʚʽʜʝʦ, ʘʥʽʤʘʮʽʾ) ʪʘ ʧʨʘʢʪʠʯʥʽ 
ʜʝʤʦʥʩʪʨʘʮʽʾ ʥʘ ʢʦʤʧôʁ ʪʝʨʽ. ʊʘʢʠʡ ʨʽʟʥʦʤʘʥʽʪʥʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻ, ʱʦ ʫʯʥʽ ʟ 
ʨʽʟʥʠʤ ʪʠʧʦʤ ʩʧʨʠʡʥʷʪʪʷ (ʚʽʟʫʘʣʴʥʠʤ, ʘʫʜʽʘʣʴʥʠʤ, ʢʽʥʝʩʪʝʪʠʯʥʠʤ) ʟʤʦʞʫʪʴ 
ʟʨʦʟʫʤʽʪʠ ʪʝʤʫ. 

ʅʘ ʫʨʦʢʘʭ ʽʥʬʦʨʤʘʪʠʢʠ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʜʠʟʘʡʥ ʥʘʚʯʘʥʥʷ ʧʣʘʥʫʻʪʴʩʷ ʪʘʢ, ʱʦʙ 
ʢʦʞʝʥ ʫʯʝʥʴ ʙʫʚ ʘʢʪʠʚʥʦ ʟʘʣʫʯʝʥʠʡ ʫ ʧʨʦʮʝʩ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ 
ʬʦʨʤʘʪʠ ʨʦʙʦʪʠ: ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʟʘʚʜʘʥʥʷ, ʧʘʨʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʨʦʙʦʪʘ ʚ ʤʘʣʠʭ 
ʛʨʫʧʘʭ ʥʘʜ ʧʨʦʻʢʪʦʤ, ʟʤʘʛʘʥʥʷ ʘʙʦ ʚʽʢʪʦʨʠʥʠ ʟ ɯʊ-ʪʝʤʘʪʠʢʠ. ɺʯʠʪʝʣʴ ʧʨʦʧʦʥʫʻ 
ʫʯʥʷʤ ʚʠʙʽʨ ʟʘʚʜʘʥʴ ʨʽʟʥʦʾ ʩʢʣʘʜʥʦʩʪʽ ʘʙʦ ʨʽʟʥʦʛʦ ʪʠʧʫ ï ʥʘʧʨʠʢʣʘʜ, ʩʪʚʦʨʠʪʠ 
ʧʨʦʩʪʫ ʛʨʫ ʚ ʩʝʨʝʜʦʚʠʱʽ Scratch ʘʙʦ ʧʽʜʛʦʪʫʚʘʪʠ ʧʨʝʟʝʥʪʘʮʽʶ ʧʨʦ ʚʽʜʦʤʦʛʦ 
ʧʨʦʛʨʘʤʽʩʪʘ. ʋʯʥʽ ʦʪʨʠʤʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʙʨʘʪʠ ʜʽʷʣʴʥʽʩʪʴ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʾʭʥʽʤ 
ʽʥʪʝʨʝʩʘʤ ʪʘ ʨʽʚʥʶ ʧʽʜʛʦʪʦʚʢʠ, ʱʦ ʧʽʜʚʠʱʫʻ ʤʦʪʠʚʘʮʽʶ ʜʦ ʥʘʚʯʘʥʥʷ [3, ʩ. 121]. 
ʂʨʽʤ ʪʦʛʦ, ʚʯʠʪʝʣʴ ʩʪʚʦʨʶʻ ʘʪʤʦʩʬʝʨʫ ʧʽʜʪʨʠʤʢʠ ʪʘ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ: ʟʘʦʭʦʯʫʻ 
ʩʪʘʚʠʪʠ ʟʘʧʠʪʘʥʥʷ, ʧʨʘʮʶʚʘʪʠ ʨʘʟʦʤ ʥʘʜ ʚʠʨʽʰʝʥʥʷʤ ʧʨʦʙʣʝʤ, ʜʽʣʠʪʠʩʷ ʽʜʝʷʤʠ. 

ɸʣʴʪʝʨʥʘʪʠʚʥʽ ʩʧʦʩʦʙʠ ʚʠʨʘʞʝʥʥʷ ʟʥʘʥʴ (ʦʮʽʥʶʚʘʥʥʷ), ʜʘʥʘ ʤʝʪʦʜʠʢʘ 
ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʜʠʟʘʡʥʫ ʥʘʚʯʘʥʥʷ ʥʘʜʘʻ ʫʯʥʷʤ ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ, 
ʯʦʛʦ ʚʦʥʠ ʥʘʚʯʠʣʠʩʷ [1, ʩ. 21]. ʅʘ ʫʨʦʢʘʭ ʽʥʬʦʨʤʘʪʠʢʠ ʮʝ ʤʦʞʝ ʦʟʥʘʯʘʪʠ, ʱʦ 
ʟʘʤʽʩʪʴ ʩʪʘʥʜʘʨʪʥʦʛʦ ʪʝʩʪʫ ʫʯʝʥʴ ʤʦʞʝ ʧʦʢʘʟʘʪʠ ʩʚʦʾ ʟʥʘʥʥʷ ʽʥʰʠʤ ʰʣʷʭʦʤ ï
 ʥʘʧʠʩʘʪʠ ʧʨʦʛʨʘʤʫ, ʨʦʟʨʦʙʠʪʠ ʚʝʙ-ʩʪʦʨʽʥʢʫ, ʟʘʭʠʩʪʠʪʠ ʤʽʥʽʧʨʦʻʢʪ, ʧʦʷʩʥʠʪʠ 
ʘʣʛʦʨʠʪʤ ʫʩʥʦ ʘʙʦ ʥʘʚʽʪʴ ʥʘʚʯʠʪʠ ʽʥʰʠʭ ʦʜʥʦʢʣʘʩʥʠʢʽʚ ʧʝʚʥʦʾ ʥʘʚʠʯʢʠ. 
ʅʘʧʨʠʢʣʘʜ, ʧʽʩʣʷ ʚʠʚʯʝʥʥʷ ʪʝʤʠ çʈʦʟʛʘʣʫʞʝʥʥʷ ʚ ʘʣʛʦʨʠʪʤʘʭè ʦʜʥʽ ʫʯʥʽ ʤʦʞʫʪʴ 
ʚʠʢʦʥʘʪʠ ʧʠʩʴʤʦʚʠʡ ʪʝʩʪ, ʽʥʰ  ̔ï ʩʢʣʘʩʪʠ ʙʣʦʢ-ʩʭʝʤʫ ʘʣʛʦʨʠʪʤʫ ʟ ʨʦʟʛʘʣʫʞʝʥʥʷʤʠ, 
ʘ ʪʨʝʪʽ ï ʧʨʝʟʝʥʪʫʚʘʪʠ ʚʣʘʩʥʝ ʟʘʚʜʘʥʥʷ ʟ ʞʠʪʪʷ, ʷʢʝ ʨʦʟʚô̫ ʟʫʻʪʴʩʷ ʫʤʦʚʥʠʤ 
ʦʧʝʨʘʪʦʨʦʤ. ʂʦʞʝʥ ʟ ʮʠʭ ʩʧʦʩʦʙʽʚ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʨʦʟʫʤʽʥʥʷ ʢʦʥʮʝʧʮʽʾ, ʘʣʝ ʫʯʥʽ 
ʤʦʞʫʪʴ ʦʙʨʘʪʠ ʪʦʡ ʬʦʨʤʘʪ, ʫ ʷʢʦʤʫ ʧʦʯʫʚʘʶʪʴʩʷ ʥʘʡʢʦʤʬʦʨʪʥʽʰʝ. ʎʝ ʦʩʦʙʣʠʚʦ 
ʢʦʨʠʩʥʦ ʜʣʷ ʜʽʪʝʡ, ʷʢʽ ʤʘʶʪʴ ʪʨʫʜʥʦʱʽ ʟ ʧʠʩʴʤʦʚʠʤʠ ʚʽʜʧʦʚʽʜʷʤʠ ʯʠ ʭʚʠʣʶʶʪʴʩʷ 
ʧʽʜ ʯʘʩ ʪʝʩʪʫʚʘʥʥʷ ï ʚʦʥʠ ʤʦʞʫʪʴ ʧʨʦʷʚʠʪʠ ʩʝʙʝ ʚ ʧʨʘʢʪʠʯʥʦʤʫ ʟʘʚʜʘʥʥʽ ʯʠ 
ʧʨʝʟʝʥʪʘʮʽʾ [3, ʩ. 122]. 

ʆʢʨʽʤ ʟʘʟʥʘʯʝʥʠʭ ʧʨʠʥʮʠʧʽʚ, ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʜʠʟʘʡʥ ʧʝʨʝʜʙʘʯʘʻ ʪʘʢʦʞ 
ʧʦʩʪʽʡʥʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚô̫ ʟʦʢ ʪʘ ʩʪʚʦʨʝʥʥʷ ʙʝʟʧʝʯʥʦʛʦ, ʜʨʫʞʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʅʘ 
ʫʨʦʮʽ ʽʥʬʦʨʤʘʪʠʢʠ ʚʯʠʪʝʣʴ ʟʘʩʪʦʩʦʚʫʻ ʬʦʨʤʘʪ ʤʠʪʪʻʚʦʛʦ ʦʧʠʪʫʚʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ, 
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ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʥʣʘʡʥ-ʩʝʨʚʽʩʽʚ ʥʘ ʢʰʪʘʣʪ Kahoot ʯʠ Mentimeter) ʱʦʙ ʦʜʨʘʟʫ 
ʧʦʙʘʯʠʪʠ, ʯʠ ʟʘʩʚʦʾʣʠ ʫʯʥʽ ʥʦʚʫ ʪʝʤʫ, ʽ ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʢʦʨʠʛʫʚʘʪʠ ʧʦʷʩʥʝʥʥʷ. 
ʋʯʥʽ, ʩʚʦʻʶ ʯʝʨʛʦʶ, ʟʥʘʶʪʴ, ʱʦ ʤʦʞʫʪʴ ʟʚʝʨʥʫʪʠʩʷ ʧʦ ʜʦʧʦʤʦʛʫ ʯʠ ʜʦʜʘʪʢʦʚʝ 
ʨʦʟô̫ ʩʥʝʥʥʷ ʙʝʟ ʩʪʨʘʭʫ ʦʪʨʠʤʘʪʠ ʥʝʛʘʪʠʚʥʫ ʦʮʽʥʢʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʨʝʘʣʽʟʫʻʪʴʩʷ 
ʧʨʠʥʮʠʧ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʜʦ ʧʦʤʠʣʦʢ ʪʘ ʧʽʜʪʨʠʤʢʠ ʢʦʞʥʦʛʦ ʚ ʥʘʚʯʘʥʥʽ ï ʷʢʱʦ ʫʯʝʥʴ 
ʧʨʠʧʫʩʪʠʚʩʷ ʧʦʤʠʣʢʠ ʫ ʧʨʦʛʨʘʤʽ, ʮʝ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʤʦʞʣʠʚʽʩʪʴ ʥʘʚʯʠʪʠʩʷ, ʘ ʥʝ 
ʷʢ ʥʝʚʜʘʯʘ. 

ɼʣʷ ʧʨʘʢʪʠʯʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʠʥʮʠʧʽʚ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʜʠʟʘʡʥʫ ʥʘʚʯʘʥʥʷ 
ʚʯʠʪʝʣʴ ʽʥʬʦʨʤʘʪʠʢʠ ʟʘʩʪʦʩʦʚʫʻ ʨʽʟʥʦʤʘʥʽʪʥʽ ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ. 
ɿʫʧʠʥʠʤʦʩʴ ʥʘ ʢʽʣʴʢʦʭ ʜʽʻʚʠʭ ʩʧʦʩʦʙʘʭ ʨʝʘʣʽʟʘʮʽʾ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʫʨʦʢʘʭ 
ʽʥʬʦʨʤʘʪʠʢʠ: 

ɼʠʬʝʨʝʥʮʽʘʮʽʷ ʟʘʚʜʘʥʴ ï ʜʣʷ ʦʜʥʽʻʾ ʪʝʤʠ ʛʦʪʫʻʪʴʩʷ ʥʘʙʽʨ ʟʘʚʜʘʥʴ ʨʽʟʥʦʛʦ 
ʨʽʚʥʷ ʩʢʣʘʜʥʦʩʪʽ ʘʙʦ ʨʽʟʥʦʛʦ ʬʦʨʤʘʪʫ. ʋʯʥʽ ʤʦʞʫʪʴ ʧʦʯʘʪʠ ʟ ʙʘʟʦʚʠʭ ʚʧʨʘʚ ʽ ʟʘ 
ʙʘʞʘʥʥʷ ʚʠʢʦʥʘʪʠ ʧʦʛʣʠʙʣʝʥʝ ʪʚʦʨʯʝ ʟʘʚʜʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʪʝʤʘ çʎʠʢʣʠ ʚ 
ʧʨʦʛʨʘʤʘʭè: ʙʘʟʦʚʝ ʟʘʚʜʘʥʥʷ ï ʩʢʣʘʩʪʠ ʧʨʦʩʪʠʡ ʮʠʢʣ ʚ pseudocode, ʩʢʣʘʜʥʽʰʝ ï
 ʟʘʧʨʦʛʨʘʤʫʚʘʪʠ ʮʠʢʣ ʟ ʫʤʦʚʦʶ ʚ ʦʙʨʘʥʦʤʫ ʤʦʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʪʚʦʨʯʝ ï ʟʥʘʡʪʠ 
ʧʦʤʠʣʢʫ ʚ ʛʦʪʦʚʦʤʫ ʢʦʜʽ ʟ ʮʠʢʣʦʤ ʘʙʦ ʦʧʪʠʤʽʟʫʚʘʪʠ ʡʦʛʦ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ 
ʩʠʣʴʥʽʰʠʤ ʫʯʥʷʤ ʥʝ ʥʫʜʴʛʫʚʘʪʠ, ʘ ʪʠʤ, ʭʪʦ ʚʽʜʩʪʘʻ, ï ʦʧʘʥʫʚʘʪʠ ʤʽʥʽʤʘʣʴʥʦ 
ʥʝʦʙʭʽʜʥʝ ʙʝʟ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ. 

ʈʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʜʘʥʠʡ ʤʝʪʦʜ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠ 
ʧʦʷʩʥʝʥʥʽ ʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘ ʩʘʤʝ ʚʯʠʪʝʣʴ ʢʦʤʙʽʥʫʻ ʧʽʜʨʫʯʥʠʢ, ʘʚʪʦʨʩʴʢʽ 
ʢʦʥʩʧʝʢʪʠ, ʧʨʝʟʝʥʪʘʮʽʾ, ʚʽʜʝʦʨʦʣʠʢʠ, ʽʥʪʝʨʘʢʪʠʚʥʽ ʩʠʤʫʣʷʮʽʾ. ɿʦʢʨʝʤʘ, ʙʘʛʘʪʦ 
ʦʥʣʘʡʥ-ʨʝʩʫʨʩʽʚ ʥʘʜʘʶʪʴ ʙʝʟʢʦʰʪʦʚʥʽ ʚʽʟʫʘʣʽʟʘʮʽʾ ʘʣʛʦʨʠʪʤʽʚ, 3D-ʤʦʜʝʣʽ 
ʢʦʤʧôʁ ʪʝʨʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʪʦʱʦ, ʱʦ ʤʦʞʥʘ ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʥʘ ʫʨʦʮʽ. ʗʢʱʦ 
ʯʘʩʪʠʥʘ ʫʯʥʽʚ ʤʘʻ ʦʙʤʝʞʝʥʠʡ ʜʦʩʪʫʧ ʜʦ ʽʥʪʝʨʥʝʪʫ ʘʙʦ ʧʨʦʙʣʝʤʠ ʽʟ ʩʣʫʭʦʤ/ʟʦʨʦʤ, 
ʤʘʪʝʨʽʘʣʠ ʜʫʙʣʶʶʪʴʩʷ: ʪʝʢʩʪ ʣʝʢʮʽʾ ʤʦʞʝ ʥʘʜʘʚʘʪʠʩʷ ʨʦʟʜʨʫʢʦʚʘʥʦ, ʚʽʜʝʦ ï
 ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʩʫʙʪʠʪʨʘʤʠ, ʘ ʘʫʜʽʦʧʦʷʩʥʝʥʥʷ ï ʪʝʢʩʪʦʚʠʤ ʩʢʨʠʧʪʦʤ. ʎʝ 
ʚʽʜʧʦʚʽʜʘʻ ʧʨʠʥʮʠʧʫ ʨʽʚʥʦʮʽʥʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ [1, ʩ. 20]. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʦʧʦʤʽʞʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ï ʥʘ ʫʨʦʢʘʭ ʽʥʬʦʨʤʘʪʠʢʠ ʜʦʨʝʯʥʦ 
ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʧʝʮʽʘʣʴʥʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ, ʱʦ ʧʦʣʝʛʰʫʶʪʴ ʥʘʚʯʘʥʥʷ ʫʯʥʷʤ ʟ 
ʦʩʦʙʣʠʚʠʤʠ ʧʦʪʨʝʙʘʤʠ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʜʽʪʝʡ ʽʟ ʧʦʨʫʰʝʥʥʷʤʠ ʟʦʨʫ ʤʦʞʥʘ 
ʥʘʣʘʰʪʫʚʘʪʠ ʝʢʨʘʥʥʽ ʯʠʪʘʯʽ ʯʠ ʟʙʽʣʴʰʝʥʠʡ ʨʦʟʤʽʨ ʰʨʠʬʪʫ ʚ ʩʝʨʝʜʦʚʠʱʽ 
ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʗʢʱʦ ʫʯʥʶ ʚʘʞʢʦ ʥʘʙʠʨʘʪʠ ʢʦʜ ʥʘ ʢʣʘʚʽʘʪʫʨʽ, ʤʦʞʥʘ ʜʦʟʚʦʣʠʪʠ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʣʦʢʦʚʽ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (Scratch, Blockly), ʜʝ ʧʨʦʛʨʘʤʠ 
ʩʪʚʦʨʶʶʪʴʩʷ ʧʝʨʝʪʷʛʫʚʘʥʥʷʤ ʛʨʘʬʽʯʥʠʭ ʙʣʦʢʽʚ. ɻʦʣʦʚʥʝ ï ʢʥ̔ʮʝʚʘ ʤʝʪʘ 
(ʨʦʟʫʤʽʥʥʷ ʘʣʛʦʨʠʪʤʫ) ʜʦʩʷʛʘʻʪʴʩʷ, ʘʣʝ ʟʨʫʯʥʠʤ ʜʣʷ ʫʯʥʷ ʩʧʦʩʦʙʦʤ. ʊʘʢ ʩʘʤʦ, 
ʫʯʥʷʤ, ʷʢʠʤ ʚʘʞʢʦ ʪʨʠʚʘʣʠʡ ʯʘʩ ʢʦʥʮʝʥʪʨʫʚʘʪʠʩʷ, ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʥʫʚʘʪʠ 
ʟʘʚʜʘʥʥʷ ʯʘʩʪʠʥʘʤʠ ʟ ʧʝʨʝʨʚʘʤʠ, ʘʙʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʛʨʦʚʽ ʥʘʚʯʘʣʴʥʽ ʧʣʘʪʬʦʨʤʠ 
(Code.org, Minecraft Education Edition), ʷʢʽ ʢʨʘʱʝ ʫʪʨʠʤʫʶʪʴ ʫʚʘʛʫ. 

ʉʧʽʚʧʨʘʮʷ ʽ ʚʟʘʻʤʦʥʘʚʯʘʥʥʷ, ʟʘʟʥʘʯʝʥʘ ʤʝʪʦʜʠʢʘ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʜʠʟʘʡʥʫ 
ʥʘʚʯʘʥʥʷ ʟʘʦʭʦʯʫʻ ʨʦʙʦʪʫ ʚ ʧʘʨʘʭ ʽ ʛʨʫʧʘʭ, ʜʝ ʫʯʥʽ ʤʦʞʫʪʴ ʜʦʧʦʚʥʶʚʘʪʠ ʦʜʠʥ 
ʦʜʥʦʛʦ. ʅʘ ʫʨʦʮʽ ʽʥʬʦʨʤʘʪʠʢʠ ʯʘʩʪʦ ʧʨʘʢʪʠʢʫʶʪʴ ʧʘʨʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ: ʦʜʠʥ 
ʫʯʝʥʴ ʧʠʰʝ ʢʦʜ, ʽʥʰʠʡ ï ʘʥʘʣʽʟʫʻ ʽ ʧʨʦʧʦʥʫʻ ʽʜʝʾ, ʜʘʣʽ ʚʦʥʠ ʟʤʽʥʶʶʪʴʩʷ ʨʦʣʷʤʠ. ɺ 
ʛʨʫʧʦʚʠʭ ʧʨʦʻʢʪʘʭ ʨʦʣʽ ʤʦʞʥʘ ʨʦʟʧʦʜʽʣʠʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʠʣʴʥʠʭ ʩʪʦʨʽʥ 
ʢʦʞʥʦʛʦ: ʭʪʦʩʴ ʟʘʡʤʘʻʪʴʩʷ ʜʠʟʘʡʥʦʤ ʧʨʝʟʝʥʪʘʮʽʾ, ʽʥʰʠʡ ï ʢʦʜʫʚʘʥʥʷʤ, ʪʨʝʪʽʡ ï
 ʟʙʦʨʦʤ ʜʘʥʠʭ. ʂʦʞʝʥ ʚʽʜʯʫʚʘʻ ʩʚʽʡ ʚʥʝʩʦʢ ʫ ʩʧʽʣʴʥʠʡ ʨʝʟʫʣʴʪʘʪ. 

ɻʥʫʯʢʝ ʦʮʽʥʶʚʘʥʥʷ ʽ ʨʝʬʣʝʢʩʽʷ, ʪʘʢʠʡ ʤʝʪʦʜ ʚ ʨʘʤʢʘʭ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ 
ʜʠʟʘʡʥʫ ʥʘʚʯʘʥʥʷ ʦʮʽʥʶʚʘʥʥʷ ʥʘ ʫʨʦʢʘʭ ʽʥʬʦʨʤʘʪʠʢʠ ʩʪʘʻ ʥʝʚʽʜô̒ ʤʥʦʶ ʯʘʩʪʠʥʦʶ 
ʥʘʚʯʘʥʥʷ ʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ. ʆʢʨʽʤ ʪʨʘʜʠʮʽʡʥʠʭ ʦʮʽʥʦʢ ʟʘ ʨʦʙʦʪʠ, 
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ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʩʘʤʦʦʮʽʥʶʚʘʥʥʷ ʪʘ ʚʟʘʻʤʦʦʮʽʥʶʚʘʥʥʷ: ʫʯʥʽ ʟʘ ʯʽʪʢʠʤʠ ʢʨʠʪʝʨʽʷʤʠ 
ʤʦʞʫʪʴ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʣʘʩʥʠʡ ʧʨʦʻʢʪ ʘʙʦ ʢʦʜ ʦʜʥʦʢʣʘʩʥʠʢʘ ʽ ʥʘʜʘʪʠ 
ʢʦʥʩʪʨʫʢʪʠʚʥʠʡ ʚʽʜʛʫʢ. ʎʝ ʚʯʠʪʴ ʾʭ ʨʝʬʣʝʢʩʫʚʘʪʠ ʥʘʜ ʧʨʦʮʝʩʦʤ ʥʘʚʯʘʥʥʷ. ɺʯʠʪʝʣʴ 
ʞʝ ʤʦʞʝ ʦʮʽʥʶʚʘʪʠ ʧʨʦʛʨʝʩ ʽʥʜʠʚʽʜʫʘʣʴʥʦ.ʊʘʢʠʡ ʧʽʜʭʽʜ ʧʽʜʪʨʠʤʫʻ ʫʯʥʽʚ ʟ ʥʠʞʯʠʤ 
ʩʪʘʨʪʦʚʠʤ ʨʽʚʥʝʤ ʽ ʤʦʪʠʚʫʻ ʾʭ ʧʨʦʜʦʚʞʫʚʘʪʠ ʥʘʚʯʘʥʥʷ. 

ɼʣʷ ʥʘʦʯʥʦʩʪʽ ʨʦʟʛʣʷʥʝʤʦ ʜʝʢʽʣʴʢʘ ʤʦʞʣʠʚʠʭ ʙʘʨô̒ ʨʽʚ ʥʘ ʫʨʦʮʽ ʽʥʬʦʨʤʘʪʠʢʠ 
ʪʘ ʨʽʰʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʜʠʟʘʡʥʫ ʥʘʚʯʘʥʥʷ (ʪʘʙʣʠʮʷ 1): 

ʊʘʙʣʠʮʷ 1 
ɹʘʨô̒ ʨʠ ʥʘ ʫʨʦʮʽ ʽʥʬʦʨʤʘʪʠʢʠ 

ʄʦʞʣʠʚʠʡ ʙʘʨô̒ ʨ ʫ ʥʘʚʯʘʥʥʽ ʈʽʰʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʋɼʅ 
ʋʯʝʥʴ ʥʝ ʤʘʻ ʢʦʤʧôʁ ʪʝʨʘ ʘʙʦ ʽʥʪʝʨʥʝʪʫ 
ʚʜʦʤʘ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʜʦʤʘʰʥʽʭ ʟʘʚʜʘʥʴ 
ʟ ʽʥʬʦʨʤʘʪʠʢʠ. 

ï ʥʘʜʘʪʠ ʘʣʴʪʝʨʥʘʪʠʚʫ: ʟʘʚʜʘʥʥʷ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ 
ʚʨʫʯʥʫ (ʥʘ ʧʘʧʝʨʽ) ʘʙʦ ʥʘ ʰʢʽʣʴʥʦʤʫ ʢʦʤʧôʁ ʪʝʨʽ; 
ï ʦʨʛʘʥʽʟʫʚʘʪʠ ʜʦʩʪʫʧ ʜʦ ʢʦʤʧôʁ ʪʝʨʥʦʛʦ ʢʣʘʩʫ ʧʽʩʣʷ 
ʫʨʦʢʽʚ ʯʠ ʚ ʙʽʙʣʽʦʪʝʮʽ ʜʣʷ ʪʘʢʠʭ ʫʯʥʽʚ. 

ʋʯʥʶ ʚʘʞʢʦ ʩʧʨʠʡʤʘʪʠ ʤʘʪʝʨʽʘʣ ʟ 
ʧʽʜʨʫʯʥʠʢʘ (ʚʝʣʠʢʠʡ ʦʙʩʷʛ ʪʝʢʩʪʫ, 
ʩʢʣʘʜʥʘ ʪʝʨʤʽʥʦʣʦʛʽʷ). 

ï ʚʠʢʦʨʠʩʪʘʪʠ ʥʘ ʫʨʦʮʽ ʢʦʨʦʪʢʽ ʚʽʜʝʦ ʟ ʧʦʷʩʥʝʥʥʷʤʠ, 
ʜʝʤʦʥʩʪʨʘʮʽʾ ʧʨʦʛʨʘʤ ʥʘ ʧʨʦʻʢʪʦʨʽ; 
ï ʟʘʙʝʟʧʝʯʠʪʠ ʢʦʥʩʧʝʢʪ ʽʟ ʢʣʶʯʦʚʠʤʠ ʪʝʟʘʤʠ ʧʨʦʩʪʦʶ 
ʤʦʚʦʶ, ʛʣʦʩʘʨʽʡ ʪʝʨʤʽʥʽʚ; ʟʘ ʧʦʪʨʝʙʠ ï ʘʫʜʽʦʟʘʧʠʩ 
ʧʦʷʩʥʝʥʥʷ. 

ʋʯʝʥʴ ʥʝ ʚʩʪʠʛʘʻ ʟʘ ʪʝʤʧʦʤ ʫʨʦʢʫ, 
ʩʦʨʦʤʠʪʴʩʷ ʩʪʘʚʠʪʠ ʧʠʪʘʥʥʷ ʚ 
ʧʨʠʩʫʪʥʦʩʪʽ ʚʩʽʭ. 

ï ʥʘʜʘʪʠ ʜʦʜʘʪʢʦʚʽ ʤʘʪʝʨʽʘʣʠ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ 
ʦʧʨʘʮʶʚʘʥʥʷ (ʽʥʩʪʨʫʢʮʽʾ, ʧʦʢʨʦʢʦʚʽ ʧʣʘʥʠ ʚʠʢʦʥʘʥʥʷ 
ʟʘʜʘʯ); 
ï ʟʘʩʪʦʩʫʚʘʪʠ ʘʩʠʥʭʨʦʥʥʽ ʬʦʨʤʠ ʨʦʙʦʪʠ: ʬʦʨʫʤ 
ʢʣʘʩʫ, ʜʝ ʫʯʝʥʴ ʤʦʞʝ ʧʽʩʣʷ ʫʨʦʢʫ ʧʦʩʪʘʚʠʪʠ 
ʟʘʧʠʪʘʥʥʷ; ʢʦʥʩʫʣʴʪʘʮʽʾ ʦʥʣʘʡʥ ʘʙʦ ʦʬʣʘʡʥ 
ʽʥʜʠʚʽʜʫʘʣʴʥʦ. 

ʋʯʝʥʴ ʤʘʻ ʪʨʫʜʥʦʱʽ ʟ ʜʨʽʙʥʦʶ 
ʤʦʪʦʨʠʢʦʶ, ʯʝʨʝʟ ʱʦ ʡʦʤʫ ʩʢʣʘʜʥʦ 
ʧʠʩʘʪʠ ʢʦʜ ʥʘ ʢʣʘʚʽʘʪʫʨʽ. 

ï ʜʦʟʚʦʣʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʣʦʢʦʚʠʭ ʤʦʚ 
ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʜʝ ʢʦʜ ʩʢʣʘʜʘʻʪʴʩʷ ʤʠʰʢʦʶ ʟ ʛʦʪʦʚʠʭ 
ʙʣʦʢʽʚ; 
ï ʜʘʪʠ ʙʽʣʴʰʝ ʯʘʩʫ ʥʘ ʚʠʢʦʥʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ 
ʘʙʦ ʜʦʟʚʦʣʠʪʠ ʧʨʘʮʶʚʘʪʠ ʚ ʧʘʨʽ ʟ ʦʜʥʦʢʣʘʩʥʠʢʦʤ, 
ʷʢʠʡ ʤʦʞʝ ʜʨʫʢʫʚʘʪʠ ʧʽʜ ʜʠʢʪʦʚʢʫ. 

ʂʣʘʩ ʜʫʞʝ ʥʝʦʜʥʦʨʽʜʥʠʡ ʟʘ ʨʽʚʥʝʤ: 
ʯʘʩʪʠʥʘ ʫʯʥʽʚ ʥʫʜʴʛʫʻ ʯʝʨʝʟ ʧʨʦʩʪʽ 
ʟʘʜʘʯʽ, ʽʥʰʽ ʥʝ ʤʦʞʫʪʴ ʾʭ ʨʦʟʚô̫ ʟʘʪʠ. 

ï ʟʘʧʨʦʚʘʜʠʪʠ ʨʽʚʥʝʚʽ ʟʘʚʜʘʥʥʷ: ʦʙʦʚô̫ ʟʢʦʚʠʡ 
ʤʽʥʽʤʫʤ ʜʣʷ ʚʩʽʭ ʽ ʜʦʜʘʪʢʦʚʽ ʫʩʢʣʘʜʥʝʥʽ ʟʘʜʘʯʽ ʜʣʷ 
ʪʠʭ, ʭʪʦ ʚʠʢʦʥʘʚ ʰʚʠʜʰʝ; 
ï ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʚʯʘʣʴʥʽ ʧʣʘʪʬʦʨʤʠ, ʱʦ 
ʘʜʘʧʪʫʶʪʴ ʨʽʚʝʥʴ ʩʢʣʘʜʥʦʩʪʽ ʘʚʪʦʤʘʪʠʯʥʦ 
(ʥʘʧʨʠʢʣʘʜ, ʦʥʣʘʡʥ-ʪʨʝʥʘʞʝʨʠ ʟ ʧʨʦʛʨʘʤʫʚʘʥʥʷ). 

 

ʅʘʚʝʜʝʥʽ ʤʝʪʦʜʠ ʜʝʤʦʥʩʪʨʫʶʪʴ, ʱʦ ʚ ʨʘʤʢʘʭ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʜʠʟʘʡʥʫ 
ʥʘʚʯʘʥʥʷ ʚʯʠʪʝʣʴ ʽʥʬʦʨʤʘʪʠʢʠ ʚʠʩʪʫʧʘʻ ʨʘʜʰʝ ʷʢ ʜʠʟʘʡʥʝʨ ʥʘʚʯʘʣʴʥʦʛʦ ʜʦʩʚʽʜʫ, 
ʧʝʨʝʜʙʘʯʘʶʯʠ ʧʦʪʨʝʙʠ ʫʯʥʽʚ ʽ ʜʦʙʠʨʘʶʯʠ ʦʧʪʠʤʘʣʴʥʽ ʩʧʦʩʦʙʠ ʨʦʙʦʪʠ ʟ 
ʥʠʤʠ [2, ʩ. 89]. ʅʘʧʨʠʢʣʘʜ, ʄ. ʏʘʣʘ ʦʧʠʩʫʻ ʜʦʩʚʽʜ ʧʣʘʥʫʚʘʥʥʷ ʫʨʦʢʫ ʽʥʬʦʨʤʘʪʠʢʠ 
ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʜʠʟʘʡʥʫ ʥʘʚʯʘʥʥʷ, ʜʝ ʟʘʟʜʘʣʝʛʽʜʴ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 
ʤʦʞʣʠʚʽ ʧʨʦʙʣʝʤʠ (ʚʽʜʩʫʪʥʽʩʪʴ ʫ ʜʝʢʦʛʦ ʽʥʪʝʨʥʝʪʫ, ʨʽʟʥʠʡ ʪʝʤʧ ʨʦʙʦʪʠ, ʪʨʫʜʥʦʱʽ ʟ 
ʨʦʟʫʤʽʥʥʷʤ ʘʙʩʪʨʘʢʮʽʡ) ʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʢʦʥʢʨʝʪʥʽ ʨʽʰʝʥʥʷ: ʧʽʜʛʦʪʦʚʣʝʥʦ ʚʽʜʝʦ ʟ 
ʧʦʷʩʥʝʥʥʷʤʠ, ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʟʘʚʜʘʥʥʷ, ʛʥʫʯʢʽ ʢʨʠʪʝʨʽʾ ʦʮʽʥʶʚʘʥʥʷ ʪʦʱʦ  
[2, ʩ. 90]. ʊʘʢʠʡ ʧʽʜʭʽʜ ʧʦʪʨʝʙʫʻ ʙʽʣʴʰʝ ʟʫʩʠʣʴ ʥʘ ʝʪʘʧʽ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʫʨʦʢʫ, ʧʨʦʪʝ 
ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʽ ʢʦʤʬʦʨʪʥʽʩʪʴ ʥʘʚʯʘʥʥʷ. 

ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʜʠʟʘʡʥʫ ʥʘʚʯʘʥʥʷ ʥʘ ʫʨʦʢʘʭ 
ʽʥʬʦʨʤʘʪʠʢʠ ʩʧʨʠʷʻ ʩʪʚʦʨʝʥʥʶ ʽʥʢʣʶʟʠʚʥʦʛʦ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ 
ʩʝʨʝʜʦʚʠʱʘ. ɿʘʩʪʦʩʦʚʫʶʯʠ ʤʝʪʦʜʠ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʜʠʟʘʡʥʫ ʥʘʚʯʘʥʥʷ, ʚʯʠʪʝʣʴ 
ʟʘʙʝʟʧʝʯʫʻ ʨʽʟʥʦʤʘʥʽʪʥʽ ʰʣʷʭʠ ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ ʪʘ ʩʘʤʦʚʠʨʘʞʝʥʥʷ ʫʯʥʽʚ, ʱʦ 
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ʜʦʟʚʦʣʷʻ ʢʦʞʥʦʤʫ ʧʨʦʷʚʠʪʠ ʩʚʦʾ ʟʜʽʙʥʦʩʪʽ. ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʫʻ, ʱʦ ʥʘ ʫʨʦʢʘʭ, 
ʩʧʨʦʻʢʪʦʚʘʥʠʭ ʟʘ ʧʨʠʥʮʠʧʘʤʠ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʜʠʟʘʡʥʫ, ʟʨʦʩʪʘʻ ʟʘʣʫʯʝʥʽʩʪʴ ʫʯʥʽʚ: 
ʚʦʥʠ ʘʢʪʠʚʥʽʰʝ ʧʨʘʮʶʶʪʴ, ʤʝʥʰʝ ʛʫʙʣʷʪʴʩʷ ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ ʪʨʫʜʥʦʱʽʚ, ʦʭʦʯʽʰʝ 
ʚʟʘʻʤʦʜʽʶʪʴ ʦʜʥʝ ʟ ʦʜʥʠʤ. ɼʣʷ ʚʯʠʪʝʣʷ ʽʥʬʦʨʤʘʪʠʢʠ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʜʠʟʘʡʥ 
ʥʘʚʯʘʥʥʷ ʻ ʩʚʦʻʨʽʜʥʠʤ çʘʨʩʝʥʘʣʦʤè ʽʥʩʪʨʫʤʝʥʪʽʚ, ʷʢʠʡ ʜʦʧʦʤʘʛʘʻ ʘʜʘʧʪʫʚʘʪʠ 
ʥʘʚʯʘʥʥʷ ʧʽʜ ʨʽʟʥʽ ʧʦʪʨʝʙʠ ʙʝʟ ʰʢʦʜʠ ʜʣʷ ʟʤʽʩʪʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʠʛʨʘʶʪʴ ʫʩʽ: ʫʯʥʽ 
ʦʪʨʠʤʫʶʪʴ ʷʢʽʩʥʽʰʽ ʟʥʘʥʥʷ ʽ ʧʽʜʪʨʠʤʢʫ, ʘ ʚʯʠʪʝʣʴ ʜʦʩʷʛʘʻ ʢʨʘʱʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 
ʥʘʚʯʘʥʥʷ ʢʣʘʩʫ ʟʘʛʘʣʦʤ. ʄʝʪʦʜʠ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʜʠʟʘʡʥʫ ʥʝ ʣʠʰʝ ʧʽʜʚʠʱʫʶʪʴ 
ʫʩʧʽʰʥʽʩʪʴ ʟ ʽʥʬʦʨʤʘʪʠʢʠ, ʘʣʝ ʡ ʚʠʭʦʚʫʶʪʴ ʚ ʫʯʥʽʚ ʪʦʣʝʨʘʥʪʥʽʩʪʴ, ʚʤʽʥʥʷ 
ʧʨʘʮʶʚʘʪʠ ʚ ʢʦʤʘʥʜʽ ʪʘ ʚʧʝʚʥʝʥʽʩʪʴ ʫ ʚʣʘʩʥʠʭ ʩʠʣʘʭ ï ʷʢʦʩʪʽ, ʥʝʦʙʭʽʜʥʽ ʫ 
ʩʫʯʘʩʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ ʟʥʘʥʴ. 
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ʉʫʯʘʩʥʘ ʩʠʩʪʝʤʘ ʧʽʜʛʦʪʦʚʢʠ ʧʝʜʘʛʦʛʽʯʥʠʭ ʢʘʜʨʽʚ, ʟʦʢʨʝʤʘ ʚʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ, ʧʝʨʝʙʫʚʘʻ ʚ ʧʨʦʮʝʩʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ. ʆʜʥʽʻʶ ʟ ʽʥʥʦʚʘʮʽʡʥʠʭ ʦʩʚʽʪʥʽʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʷʢʘ ʟʜʘʪʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʷʢʽʩʥʫ ʧʽʜʛʦʪʦʚʢʫ ʬʘʭʽʚʮʽʚ ʜʦ ʨʦʙʦʪʠ ʚ ʫʤʦʚʘʭ 

ʥʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ, ʻ ʪʝʭʥʦʣʦʛʽʷ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʜʠʟʘʡʥʫ ʥʘʚʯʘʥʥʷ (ʋɼʅ). 

ʎʝʡ ʧʽʜʭʽʜ ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʩʪʚʦʨʝʥʥʷ ʽʥʢʣʶʟʠʚʥʦʛʦ ʪʘ ʘʜʘʧʪʠʚʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʷʢʝ ʚʨʘʭʦʚʫʻ ʧʦʪʨʝʙʠ ʚʩʽʭ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭʥʽʭ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ [2, ʩ. 35]. 

ʄʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʥʘʣʽʟ ʧʦʪʝʥʮʽʘʣʫ ʪʝʭʥʦʣʦʛʽʾ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ 

ʜʠʟʘʡʥʫ ʥʘʚʯʘʥʥʷ ʷʢ ʟʘʩʦʙʫ ʝʬʝʢʪʠʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ 

ʽʥʬʦʨʤʘʪʠʢʠ ʜʦ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ʨʽʟʥʦʨʽʚʥʝʚʠʭ ʦʩʚʽʪʥʽʭ 

ʩʝʨʝʜʦʚʠʱ. 

ʋʥʽʚʝʨʩʘʣʴʥʠʡ ʜʠʟʘʡʥ ʥʘʚʯʘʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʘʭ: 

ʥʘʜʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʩʧʦʩʦʙʽʚ ʩʧʨʠʡʥʷʪʪʷ ʽʥʬʦʨʤʘʮʽʾ; ʤʦʞʣʠʚʽʩʪʴ ʜʝʤʦʥʩʪʨʫʚʘʪʠ 

ʟʥʘʥʥʷ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ; ʩʪʠʤʫʣʶʚʘʥʥʷ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʡ ʤʦʪʠʚʘʮʽʾ ʜʦ 

ʥʘʚʯʘʥʥʷ [3, ʩ. 47]. 
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ʇʽʜʛʦʪʦʚʢʘ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʚ ʫʤʦʚʘʭ ʋɼʅ ʧʝʨʝʜʙʘʯʘʻ 

ʬʦʨʤʫʚʘʥʥʷ ʫ ʥʠʭ ʥʝ ʣʠʰʝ ʧʨʝʜʤʝʪʥʠʭ ʟʥʘʥʴ, ʘ ʡ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʧʝʜʘʛʦʛʽʯʥʠʭ, 

ʮʠʬʨʦʚʠʭ, ʽʥʢʣʶʟʠʚʥʠʭ ʽ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. ʎʝ ʜʦʩʷʛʘʻʪʴʩʷ 

ʰʣʷʭʦʤ ʽʥʪʝʛʨʘʮʽʾ ʧʨʠʥʮʠʧʽʚ ʋɼʅ ʫ ʩʪʨʫʢʪʫʨʫ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ, ʥʘʚʯʘʣʴʥʠʭ 

ʢʫʨʩʽʚ, ʤʝʪʦʜʠʯʥʠʭ ʪʨʝʥʽʥʛʽʚ ʪʘ ʧʨʘʢʪʠʯʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ. 

ʋɼʅ ʧʝʨʝʜʙʘʯʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʘʜʘʧʪʠʚʥʠʭ 

ʧʣʘʪʬʦʨʤ, ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʚʧʨʘʚ ʽ ʧʨʦʻʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʢʦʞʥʦʤʫ ʩʪʫʜʝʥʪʫ ʥʝ ʣʠʰʝ ʦʧʘʥʫʚʘʪʠ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ, ʘʣʝ ʡ 

ʨʝʘʣʽʟʫʚʘʪʠ ʩʚʽʡ ʧʦʪʝʥʮʽʘʣ ʫ ʢʦʤʬʦʨʪʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ [5, ʩ. 209]. 

ʊʘʙʣʠʮʷ 1 

ʇʨʠʢʣʘʜʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʋɼʅ ʫ ʧʽʜʛʦʪʦʚʢʫ ʚʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ 
ʇʨʠʥʮʠʧ ʋɼʅ ʇʨʠʢʣʘʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʢʫʨʩʽ 

ʈʽʟʥʽ ʩʧʦʩʦʙʠ ʧʦʜʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ 

ɺʽʜʝʦʣʝʢʮʽʾ, ʽʥʪʝʨʘʢʪʠʚʥʽ ʧʨʝʟʝʥʪʘʮʽʾ, ʤʝʥʪʘʣʴʥʽ ʢʘʨʪʠ, 

ʧʽʜʢʘʩʪʠ 

ʈʽʟʥʽ ʩʧʦʩʦʙʠ ʚʠʨʘʞʝʥʥʷ ʟʥʘʥʴ ʊʝʩʪʠ, ʝʩʝ, ʧʨʦʻʢʪʠ, ʜʝʤʦʥʩʪʨʘʮʽʾ ʢʦʜʫ, ʙʣʦʢ-ʩʭʝʤʠ 

ʈʽʟʥʽ ʩʧʦʩʦʙʠ ʟʘʣʫʯʝʥʥʷ ɻʝʡʤʽʬʽʢʘʮʽʷ, ʨʦʙʦʪʘ ʚ ʢʦʤʘʥʜʘʭ, ʩʠʤʫʣʷʮʽʾ, ʢʝʡʩ-ʤʝʪʦʜʠ 
 

ɯʜʝʷ ʋɼʅ ʚʠʥʠʢʣʘ ʥʘ ʦʩʥʦʚʽ ʬʽʣʦʩʦʬʽʾ Universal Design, ʷʢʘ ʩʧʦʯʘʪʢʫ ʙʫʣʘ 

ʩʬʦʨʤʫʣʴʦʚʘʥʘ ʚ ʘʨʭʽʪʝʢʪʫʨʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʜʦʩʪʫʧʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʚʩʽʭ 

ʣʶʜʝʡ, ʚʢʣʶʯʥʦ ʟ ʦʩʦʙʘʤʠ ʟ ʽʥʚʘʣʽʜʥʽʩʪʶ. ɿʛʦʜʦʤ ʮʽ ʧʨʠʥʮʠʧʠ ʙʫʣʠ ʧʝʨʝʥʝʩʝʥʽ ʚ 

ʦʩʚʽʪʥʶ ʩʬʝʨʫ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ ʟʨʦʩʪʘʥʥʷ ʫʚʘʛʠ ʜʦ ʽʥʢʣʶʟʠʚʥʦʾ ʦʩʚʽʪʠ ʪʘ 

ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ [2, ʩ. 17]. 

ɺ ʋʢʨʘʾʥʽ ʽʤʧʣʝʤʝʥʪʘʮʽʷ ʽʜʝʡ ʋɼʅ ʧʦʚôʷʟʘʥʘ ʟ ʨʝʬʦʨʤʘʤʠ ʦʩʚʽʪʠ ʫ ʢʦʥʪʝʢʩʪʽ 

ʨʝʘʣʽʟʘʮʽʾ ʧʨʠʥʮʠʧʽʚ ʅʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ, ʜʝ ʦʜʥʠʤ ʽʟ ʧʨʦʚʽʜʥʠʭ ʦʨʽʻʥʪʠʨʽʚ ʻ 

ʜʠʪʠʥʦʮʝʥʪʨʠʟʤ, ʧʝʜʘʛʦʛʽʢʘ ʧʘʨʪʥʝʨʩʪʚʘ, ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʷ ʥʘʚʯʘʥʥʷ ʪʘ ʽʥʢʣʶʟʽʷ. 

ʍʦʯʘ ʪʝʨʤʽʥ çʫʥʽʚʝʨʩʘʣʴʥʠʡ ʜʠʟʘʡʥ ʥʘʚʯʘʥʥʷè ʧʦʢʠ ʱʦ ʨʽʜʢʦ ʬʽʛʫʨʫʻ ʫ 

ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʘʭ, ʡʦʛʦ ʬʽʣʦʩʦʬʽʷ ʽʥʪʝʛʨʫʻʪʴʩʷ ʯʝʨʝʟ ʦʥʦʚʣʝʥʽ ʜʝʨʞʘʚʥʽ 

ʩʪʘʥʜʘʨʪʠ, ʦʩʚʽʪʥʽ ʧʨʦʛʨʘʤʠ ʪʘ ʤʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ [3, ʩ. 21]. 

ɺʘʞʣʠʚʦ, ʱʦ ʋɼʅ ï ʮʝ ʥʝ ʣʠʰʝ ʧʨʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʘʚ ʦʩʽʙ ʟ ʦʩʦʙʣʠʚʠʤʠ 

ʦʩʚʽʪʥʽʤʠ ʧʦʪʨʝʙʘʤʠ, ʘ ʡ ʧʨʦ ʩʪʚʦʨʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʦʜʥʘʢʦʚʦ 

ʝʬʝʢʪʠʚʥʝ ʜʣʷ ʚʩʽʭ. ʎʝ ʩʧʨʠʷʻ ʫʥʠʢʥʝʥʥʶ ʩʠʪʫʘʮʽʡ, ʢʦʣʠ ʘʜʘʧʪʘʮʽʷ ʟʤʽʩʪʫ ʪʘ ʬʦʨʤ 

ʧʦʜʘʻʪʴʩʷ ʣʠʰʝ çʟʘ ʧʦʪʨʝʙʠè ï ʥʘʪʦʤʽʩʪʴ ʫʩʝ ʥʘʚʯʘʥʥʷ ʩʧʦʯʘʪʢʫ ʧʨʦʻʢʪʫʻʪʴʩʷ ʪʘʢ, 

ʱʦʙʠ ʙʫʪʠ ʜʦʩʪʫʧʥʠʤ, ʨʽʟʥʦʤʘʥʽʪʥʠʤ ʽ ʛʥʫʯʢʠʤ [1, ʩ. 141]. 

ʇʨʦʬʝʩʽʡʥʘ ʧʽʜʛʦʪʦʚʢʘ ʚʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʤʘʻ ʚʨʘʭʦʚʫʚʘʪʠ ʩʧʝʮʠʬʽʢʫ 

ʧʨʝʜʤʝʪʘ ʷʢ ʩʢʣʘʜʥʠʢʘ STEM-ʦʩʚʽʪʠ ʪʘ, ʚʦʜʥʦʯʘʩ, ʧʦʪʨʝʙʠ ʫʯʥʽʚ ʫ ʜʦʩʪʫʧʥʦʩʪʽ ʪʘ 

ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʬʦʨʤ ʥʘʚʯʘʥʥʷ. ʊʝʭʥʦʣʦʛʽʷ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʜʠʟʘʡʥʫ ʥʘʚʯʘʥʥʷ 

ʟʘʙʝʟʧʝʯʫʻ ʛʥʫʯʢʽʩʪʴ ʫ ʨʝʘʣʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʜʘʻ ʟʤʦʛʫ ʝʬʝʢʪʠʚʥʦ 

ʦʨʛʘʥʽʟʫʚʘʪʠ ʚʟʘʻʤʦʜʽʶ ʟ ʫʯʥʷʤʠ, ʷʢʽ ʤʘʶʪʴ ʨʽʟʥʠʡ ʨʽʚʝʥʴ ʟʥʘʥʴ, ʪʠʧʠ ʤʠʩʣʝʥʥʷ, 

ʬʽʟʠʯʥʽ ʯʠ ʧʩʠʭʦʝʤʦʮʽʡʥʽ ʦʩʦʙʣʠʚʦʩʪʽ [4, ʩ. 213]. 

ʆʩʦʙʣʠʚʦ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʋɼʅ ʫ ʪʘʢʽ ʥʘʚʯʘʣʴʥʽ ʜʠʩʮʠʧʣʽʥʠ 

ʧʽʜʛʦʪʦʚʢʠ ʚʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ, ʷʢ çʄʝʪʦʜʠʢʘ ʥʘʚʯʘʥʥʷ ʽʥʬʦʨʤʘʪʠʢʠè ï

 ʨʦʟʨʦʙʢʘ ʘʜʘʧʪʠʚʥʠʭ ʜʠʜʘʢʪʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ; çɸʣʛʦʨʠʪʤʽʯʥʝ ʤʠʩʣʝʥʥʷè ï

 ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʟʫʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (Scratch, Blockly); çʊʝʭʥʦʣʦʛʽʾ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷè ï ʩʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʠʭ ʽʥʢʣʶʟʠʚʥʠʭ ʨʝʩʫʨʩʽʚ; 

çʇʝʜʘʛʦʛʽʢʘ ʪʘ ʧʩʠʭʦʣʦʛʽʷè ï ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 



ʉɽʂʎɯʗ: ʆʩʚʽʪʥʽ ʩʪʨʘʪʝʛʽʾ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ɯʊ-ʛʘʣʫʟʽ 

çʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 10 ʢʚʽʪʥʷ 2025, ˉ 15 

237 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʟ ʆʆʇ; çɯʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʦʩʚʽʪʽè ï

 ʬʦʨʤʫʚʘʥʥʷ ʮʠʬʨʦʚʦʾ ʽʥʢʣʶʟʠʚʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ [3, ʩ. 48]. 

ʋʥʽʚʝʨʩʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʥʘʚʯʘʥʥʷ ʤʘʻ ʨʝʘʣʽʟʦʚʫʚʘʪʠʩʷ ʥʝ ʣʠʰʝ ʚ ʘʫʜʠʪʦʨʥʽʡ 

ʨʦʙʦʪʽ, ʘ ʡ ʧʽʜ ʯʘʩ ʧʨʦʭʦʜʞʝʥʥʷ ʧʝʜʘʛʦʛʽʯʥʦʾ ʧʨʘʢʪʠʢʠ. ʊʫʪ ʩʪʫʜʝʥʪʠ ʚʯʷʪʴʩʷ 

ʧʨʦʻʢʪʫʚʘʪʠ ʘʜʘʧʪʠʚʥʽ ʫʨʦʢʠ; ʚʨʘʭʦʚʫʚʘʪʠ ʦʩʚʽʪʥʽ ʧʦʪʨʝʙʠ ʫʯʥʽʚ ʫ ʢʣʘʩʘʭ ʟ 

ʽʥʢʣʶʟʠʚʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ; ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʝʣʝʤʝʥʪʠ ʮʠʬʨʦʚʦʾ ʧʽʜʪʨʠʤʢʠ (QR-

ʢʦʜʠ, ʚʽʜʝʦʫʨʦʢʠ, ʭʤʘʨʥʽ ʪʝʩʪʠ); ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʫ ʜʽʷʣʴʥʽʩʪʴ ʫ 

ʤʘʣʠʭ ʛʨʫʧʘʭ [6, ʩ. 54]. 

ʊʘʢʽ ʧʽʜʭʦʜʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ʫ ʩʪʫʜʝʥʪʽʚ ʧʨʦʬʝʩʽʡʥʦʾ ʨʝʬʣʝʢʩʽʾ 

ʱʦʜʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʋɼʅ. ɺʘʞʣʠʚʦ, ʱʦ ʩʪʫʜʝʥʪʠ ʥʝ ʧʨʦʩʪʦ 

ʚʽʜʪʚʦʨʶʶʪʴ ʥʘʜʘʥʽ ʰʘʙʣʦʥʠ, ʘ ʥʘʚʯʘʶʪʴʩʷ ʢʨʠʪʠʯʥʦ ʧʝʨʝʦʩʤʠʩʣʶʚʘʪʠ 

ʜʠʜʘʢʪʠʯʥʽ ʨʽʰʝʥʥʷ, ʧʦʨʽʚʥʶʚʘʪʠ ʩʪʨʘʪʝʛʽʾ ʧʦʜʘʥʥʷ ʤʘʪʝʨʽʘʣʫ ʪʘ ʦʙʠʨʘʪʠ ʪʽ, ʷʢʽ 

ʥʘʡʢʨʘʱʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʪʨʝʙʘʤ ʢʦʥʢʨʝʪʥʦʾ ʛʨʫʧʠ ʫʯʥʽʚ. 

ʅʘʚʯʘʣʴʥʽ ʟʘʚʜʘʥʥʷ ʤʘʶʪʴ ʚʨʘʭʦʚʫʚʘʪʠ ʢʽʣʴʢʘ ʨʽʚʥʽʚ ʩʢʣʘʜʥʦʩʪʽ, 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʘʨʽʘʪʠʚʥʽ ʽʥʩʪʨʫʢʮʽʾ, ʤʽʩʪʠʪʠ ʧʽʜʢʘʟʢʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ 

ʢʦʛʥʽʪʠʚʥʦʛʦ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʪʘ ʩʪʠʤʫʣʶʻ ʩʘʤʦʩʪʽʡʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ. ʇʨʠʢʣʘʜ ʪʘʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 2. 

ʊʘʙʣʠʮʷ 2 

ʇʨʠʢʣʘʜʠ ʘʜʘʧʪʠʚʥʠʭ ʟʘʚʜʘʥʴ ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʠʥʮʠʧʽʚ ʋɼʅ 
ʊʝʤʘ ʢʫʨʩʫ ɿʘʚʜʘʥʥʷ ɸʜʘʧʪʠʚʥʽʩʪʴ (ʧʨʠʢʣʘʜʠ) 

ʆʩʥʦʚʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

ʉʪʚʦʨʠʪʠ ʧʨʦʛʨʘʤʫ ʜʣʷ 

ʦʙʯʠʩʣʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʙʘʣʫ 

ɺʘʨʽʘʥʪʠ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

(Python, Scratch); ʧʽʜʢʘʟʢʠ-ʘʣʛʦʨʠʪʤʠ 

ʈʦʙʦʪʘ ʟ ʪʝʢʩʪʦʚʠʤ 

ʨʝʜʘʢʪʦʨʦʤ 

ʆʬʦʨʤʠʪʠ ʤʝʪʦʜʠʯʥʫ ʨʦʟʨʦʙʢʫ 

ʫʨʦʢʫ 

ʐʘʙʣʦʥʠ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʩʢʣʘʜʥʦʩʪʽ, 

ʧʨʠʢʣʘʜʠ ʦʬʦʨʤʣʝʥʥʷ 

ʄʦʜʝʣʶʚʘʥʥʷ 

ʥʘʚʯʘʣʴʥʠʭ ʩʠʩʪʝʤ 

ʈʦʟʨʦʙʠʪʠ ʚʽʟʫʘʣʴʥʠʡ ʢʫʨʩ ʜʣʷ 

ʪʝʤʠ çɯʥʪʝʨʥʝʪ ʨʝʯʝʡè 

ɻʨʘʬʽʯʥʝ ʘʙʦ ʪʝʢʩʪʦʚʝ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, 

ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ 

ɯʂʊ ʚ ʦʩʚʽʪʽ ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʣʘʪʬʦʨʤʫ 

Moodle ʷʢ ʟʘʩʽʙ ʋɼʅ 

ʏʝʢ-ʣʠʩʪʠ ʜʣʷ ʘʥʘʣʽʟʫ, 

ʚʽʜʝʦʽʥʩʪʨʫʢʮʽʾ, ʰʘʙʣʦʥʠ 

ʧʨʝʟʝʥʪʘʮʽʡ 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʦʯʝʚʠʜʥʽ ʧʝʨʝʚʘʛʠ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʜʠʟʘʡʥʫ ʥʘʚʯʘʥʥʷ, 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʴʦʛʦ ʧʽʜʭʦʜʫ ʚ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʩʪʠʢʘʻʪʴʩʷ ʟ 

ʥʠʟʢʦʶ ʦʙôʻʢʪʠʚʥʠʭ ʽ ʩʫʙôʻʢʪʠʚʥʠʭ ʙʘʨôʻʨʽʚ. ʎʽ ʙʘʨôʻʨʠ ʫʤʦʚʥʦ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ 

ʥʘ ʦʨʛʘʥʽʟʘʮʽʡʥʽ, ʤʝʪʦʜʠʯʥʽ, ʢʘʜʨʦʚʽ ʪʘ ʤʦʪʠʚʘʮʽʡʥʽ [3, ʩ. 49]. 

ʆʨʛʘʥʽʟʘʮʽʡʥʽ ʙʘʨôʻʨʠ: ʚʽʜʩʫʪʥʽʩʪʴ ʯʽʪʢʠʭ ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʤʝʪʦʜʠʯʥʠʭ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʽʥʪʝʛʨʘʮʽʾ ʋɼʅ ʫ ʟʤʽʩʪ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ; ʦʙʤʝʞʝʥʝ 

ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʫʜʠʪʦʨʽʡ; ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʤʽʞʢʘʬʝʜʨʘʣʴʥʦʾ 

ʢʦʦʨʜʠʥʘʮʽʾ ʫ ʚʧʨʦʚʘʜʞʝʥʥʽ ʽʥʢʣʶʟʠʚʥʠʭ ʧʨʘʢʪʠʢ. 

ʄʝʪʦʜʠʯʥʽ ʙʘʨôʻʨʠ: ʥʝʩʪʘʯʘ ʪʠʧʦʚʠʭ ʢʝʡʩʽʚ, ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ, ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʽʥʬʦʨʤʘʪʠʯʥʦʾ ʛʘʣʫʟʽ; ʙʨʘʢ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ, 

ʨʦʟʨʦʙʣʝʥʠʭ ʽʟ ʧʦʟʠʮʽʾ ʋɼʅ; ʜʦʤʽʥʫʚʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ, ʫʥʽʬʽʢʦʚʘʥʠʭ ʬʦʨʤ 

ʥʘʚʯʘʥʥʷ ʚ ʧʝʜʘʛʦʛʽʯʥʠʭ ɿɺʆ [1, ʩ. 138]. 

ʂʘʜʨʦʚʽ ʚʠʢʣʠʢʠ: ʥʝʜʦʩʪʘʪʥʷ ʧʽʜʛʦʪʦʚʢʘ ʚʠʢʣʘʜʘʯʽʚ ʫʥʽʚʝʨʩʠʪʝʪʽʚ ʜʦ ʨʦʙʦʪʠ 

ʚ ʽʥʢʣʶʟʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ; ʚʽʜʩʫʪʥʽʩʪʴ ʩʠʩʪʝʤʠ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ 
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ʢʚʘʣʽʬʽʢʘʮʽʾ ʟ ʧʠʪʘʥʴ ʋɼʅ; ʙʨʘʢ ʜʦʩʚʽʜʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʧʽʜʭʦʜʽʚ 

ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ. 

ʄʦʪʠʚʘʮʽʡʥʽ ʙʘʨôʻʨʠ: ʥʠʟʴʢʘ ʧʦʽʥʬʦʨʤʦʚʘʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʧʨʦ ʢʦʥʮʝʧʮʽʶ 

ʋɼʅ; ʬʦʨʤʘʣʴʥʝ ʩʪʘʚʣʝʥʥʷ ʜʦ ʽʥʢʣʶʟʠʚʥʠʭ ʢʫʨʩʽʚ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʣʘʥʽ; 

ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʘʢʪʠʯʥʦʾ ʤʦʪʠʚʘʮʽʾ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʮʽ ʧʽʜʭʦʜʠ ʚ ʨʝʘʣʴʥʦʤʫ 

ʰʢʽʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʧʨʦʙʣʝʤ ʜʦʮʽʣʴʥʠʤ ʻ ʩʪʚʦʨʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ 

ʦʩʚʽʪʥʽʭ ʧʦʣʽʪʠʢ ʫ ɿɺʆ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʽʥʩʪʠʪʫʮʽʡʥʫ ʧʽʜʪʨʠʤʢʫ ʋɼʅ. ɿʦʢʨʝʤʘ, 

ʨʦʟʨʦʙʢʘ ʪʠʧʦʚʠʭ ʦʩʚʽʪʥʽʭ ʪʨʘʻʢʪʦʨʽʡ ʜʣʷ ʩʪʫʜʝʥʪʽʚ, ʷʢʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʠʚʯʝʥʥʷ 

ʋɼʅ ʫ ʢʦʥʪʝʢʩʪʽ ʬʘʭʦʚʦʾ ʧʽʜʛʦʪʦʚʢʠ; ʦʨʛʘʥʽʟʘʮʽʷ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ 

(ʪʨʝʥʽʥʛʽʚ, ʤʘʡʩʪʝʨ-ʢʣʘʩʽʚ, ʰʢʽʣ ʮʠʬʨʦʚʦʾ ʽʥʢʣʶʟʽʾ); ʨʦʟʚʠʪʦʢ ʚʥʫʪʨʽʰʥʴʦʾ 

ʩʠʩʪʝʤʠ ʥʘʩʪʘʚʥʠʮʪʚʘ ʩʝʨʝʜ ʚʠʢʣʘʜʘʯʽʚ, ʷʢʽ ʚʧʨʦʚʘʜʞʫʶʪʴ ʝʣʝʤʝʥʪʠ ʋɼʅ; 

ʩʪʚʦʨʝʥʥʷ ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʢʝʡʩʽʚ, ʩʠʤʫʣʷʪʦʨʽʚ, ʮʠʬʨʦʚʠʭ ʽʥʩʪʨʫʢʮʽʡ ʽ ʰʘʙʣʦʥʽʚ 

ʜʣʷ ʩʪʫʜʝʥʪʽʚ. 

ʉʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʦʩʚʽʪʠ ʜʝʜʘʣʽ ʯʘʩʪʽʰʝ 

ʟʚʝʨʪʘʶʪʴʩʷ ʜʦ ʧʦʥʷʪʪʷ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ, ʱʦ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʝ ʟ 

ʢʦʥʮʝʧʮʽʻʶ ʫʥʽʚʝʨʩʘʣʴʥʦʛʦ ʜʠʟʘʡʥʫ. ɿʘʚʜʷʢʠ ʋɼʅ ʤʦʞʣʠʚʦ ʨʝʘʣʽʟʫʚʘʪʠ ʥʝ ʧʨʦʩʪʦ 

ʜʦʩʪʫʧʥʽʩʪʴ ʢʦʥʪʝʥʪʫ, ʘ ʡ ʛʥʫʯʢʝ ʧʣʘʥʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʧʦʪʨʝʙ, ʽʥʪʝʨʝʩʽʚ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ ʢʦʥʢʨʝʪʥʦʛʦ ʩʪʫʜʝʥʪʘ [2, ʩ. 157]. 

ʋ ʨʘʤʢʘʭ ʧʽʜʛʦʪʦʚʢʠ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʽʥʬʦʨʤʘʪʠʢʠ ʮʝ ʦʟʥʘʯʘʻ 

ʩʪʚʦʨʝʥʥʷ ʦʩʚʽʪʥʽʭ ʤʘʨʰʨʫʪʽʚ ʟ ʤʦʞʣʠʚʽʩʪʶ ʚʠʙʦʨʫ ʤʽʞ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʟʘʚʜʘʥʴ 

(ʧʨʦʻʢʪ, ʝʩʝ, ʤʽʥʽ-ʜʦʩʣʽʜʞʝʥʥʷ); ʤʦʞʣʠʚʽʩʪʴ ʚʠʙʦʨʫ ʪʝʤ ʧʨʘʢʪʠʯʥʠʭ ʨʦʙʽʪ ʘʙʦ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʾʭ ʨʝʘʣʽʟʘʮʽʾ (ʥʘʧʨʠʢʣʘʜ, ʥʘʧʠʩʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʫ Scratch, Python 

ʘʙʦ C++); ʨʝʘʣʽʟʘʮʽʶ ʩʘʤʦʦʮʽʥʶʚʘʥʥʷ ʪʘ ʚʟʘʻʤʦʦʮʽʥʶʚʘʥʥʷ ʯʝʨʝʟ ʮʠʬʨʦʚʽ 

ʧʣʘʪʬʦʨʤʠ (Padlet, Mentimeter, Google Forms ʪʦʱʦ); ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʧʽʜʙʽʨ 

ʮʠʬʨʦʚʠʭ ʨʝʩʫʨʩʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʠʣʶ ʩʧʨʠʡʥʷʪʪʷ ʽʥʬʦʨʤʘʮʽʾ (ʚʽʟʫʘʣʴʥʦʛʦ, 

ʘʫʜʽʘʣʴʥʦʛʦ, ʢʽʥʝʩʪʝʪʠʯʥʦʛʦ); ʬʦʨʤʫʚʘʥʥʷ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʧʦʨʪʬʦʣʽʦ ʩʪʫʜʝʥʪʘ, ʱʦ 

ʚʽʜʦʙʨʘʞʘʻ ʜʠʥʘʤʽʢʫ ʥʘʙʫʪʪʷ ʧʨʦʬʝʩʽʡʥʠʭ ʥʘʚʠʯʦʢ ʽ ʚʤʽʥʴ [4, ʩ. 214]. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʩʘʤʦʩʪʽʡʥʦʩʪʽ, ʢʨʠʪʠʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ, ʧʨʦʻʢʪʥʦʾ ʢʫʣʴʪʫʨʠ, ʱʦ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʩʫʯʘʩʥʦʛʦ 

ʚʯʠʪʝʣʷ ʽʥʬʦʨʤʘʪʠʢʠ. ʉʪʫʜʝʥʪ, ʷʢʠʡ ʦʧʘʥʫʚʘʚ ʦʩʥʦʚʠ ʋɼʅ ʥʝ ʣʠʰʝ ʷʢ ʢʦʥʮʝʧʮʽʶ, 

ʘʣʝ ʡ ʷʢ ʤʝʪʦʜ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʟʜʘʪʝʥ ʝʬʝʢʪʠʚʥʦ ʧʨʘʮʶʚʘʪʠ ʚ 

ʛʝʪʝʨʦʛʝʥʥʠʭ ʢʣʘʩʘʭ, ʘʜʘʧʪʫʚʘʪʠ ʮʠʬʨʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʫʯʥʽʚ ʫ 

ʾʭʥʴʦʤʫ ʫʥʽʢʘʣʴʥʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʜʦʩʚʽʜʽ [5, ʩ. 55]. 

ʆʪʞʝ, ʋɼʅ ʤʘʻ ʩʪʘʪʠ ʥʝ ʝʣʝʤʝʥʪʦʤ ʜʦʜʘʪʢʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʘ ʦʨʛʘʥʽʯʥʦʶ 

ʯʘʩʪʠʥʦʶ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʚʯʠʪʝʣʷ, ʷʢʠʡ ʥʘʚʯʘʻ ʽʥʰʠʭ ʧʨʘʮʶʚʘʪʠ ʟ 

ʪʝʭʥʦʣʦʛʽʷʤʠ ï ʽ ʨʦʙʠʪʠ ʮʝ ʜʦʩʪʫʧʥʦ, ʨʽʟʥʦʤʘʥʽʪʥʦ ʡ ʝʬʝʢʪʠʚʥʦ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 
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ɹɽɿʇɽʂɸ ɺ ɯʅʌʆʈʄɸʎɯʁʅʆʄʋ ʇʈʆʉʊʆʈɯ 

ʍʦʤʘ ʅʘʜʽʷ ɻʨʠʛʦʨʽʚʥʘ 
ʢʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʝʢʦʥʦʤʽʯʥʦʾ ʢʽʙʝʨʥʝʪʠʢʠ ʪʘ ʽʥʬʦʨʤʘʪʠʢʠ, 

ɿʘʭʽʜʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ,  

nadiia.khoma3@gmail.com 

ʎʠʥʘʡʢʦ ɺʘʩʠʣʴ ʇʝʪʨʦʚʠʯ 
ʟʜʦʙʫʚʘʯ ʧʝʨʰʦʛʦ ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʂʦʤʧôʁ ʪʝʨʥʽ ʥʘʫʢʠ, ɿʘʭʽʜʥʦʫʢʨʘʾʥʩʴʢʠʡ 

ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

vasyl.tsynaiko@gmail.com 

ɺ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʪʘ ʤʝʨʝʞʽ ʩʪʘʣʠ ʥʝʚʽʜ'ʻʤʥʦʶ 

ʯʘʩʪʠʥʦʶ ʫʩʽʭ ʩʬʝʨ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʦʙʨʦʙʢʫ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ 

ʧʝʨʝʜʘʯʫ ʜʘʥʠʭ. ʆʜʥʘʢ ʨʘʟʦʤ ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʡ ʢʽʣʴʢʽʩʪʴ ʟʘʛʨʦʟ, ʷʢʽ ʩʪʘʚʣʷʪʴ ʧʽʜ ʩʫʤʥʽʚ ʙʝʟʧʝʢʫ ʽʥʬʦʨʤʘʮʽʾ. ɸʪʘʢʠ 

ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ, ʪʘʢʽ ʷʢ DoS, SQL Injection ʽ Phishing, ʻ ʥʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʤʠ ʤʝʪʦʜʘʤʠ ʧʦʨʫʰʝʥʥʷ ʾʭʥʴʦʾ ʮʽʣʽʩʥʦʩʪʽ, ʜʦʩʪʫʧʥʦʩʪʽ ʪʘ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ, ʩʝʨʝʜ ʷʢʠʭ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ 

ʙʨʘʥʜʤʘʫʝʨʠ, ʘʥʪʠʚʽʨʫʩʥʽ ʧʨʦʛʨʘʤʠ ʪʘ ʩʠʩʪʝʤʠ ʚʠʷʚʣʝʥʥʷ ʚʪʦʨʛʥʝʥʴ. ʅʝ ʤʝʥʰ 

ʟʥʘʯʫʱʠʤ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʧʨʦʪʦʢʦʣʽʚ ʙʝʟʧʝʢʠ, ʪʘʢʠʭ ʷʢ SSL/TLS, IPsec ʽ 

VPN, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʝʟʧʝʯʥʫ ʧʝʨʝʜʘʯʫ ʜʘʥʠʭ ʫ ʤʝʨʝʞʘʭ. 

ʆʢʨʝʤʦʾ ʫʚʘʛʠ ʧʦʪʨʝʙʫʻ ʟʘʭʠʩʪ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʽ ʚʽʨʪʫʘʣʴʥʠʭ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨ, ʷʢʽ ʥʘʙʫʚʘʶʪʴ ʧʦʧʫʣʷʨʥʦʩʪʽ ʟʘʚʜʷʢʠ ʩʚʦʾʡ ʛʥʫʯʢʦʩʪʽ ʪʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ, ʘʣʝ ʚʦʜʥʦʯʘʩ ʩʪʘʶʪʴ ʧʨʠʚʘʙʣʠʚʦʶ ʮʽʣʣʶ ʜʣʷ ʟʣʦʚʤʠʩʥʠʢʽʚ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʠʪʘʥʴ ʙʝʟʧʝʢʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʤʝʨʝʞ ʻ ʢʣʶʯʦʚʠʤ 

ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʽʚ ʚʪʨʘʪʠ ʜʘʥʠʭ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʾʭʥʴʦʾ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʚ 

ʫʤʦʚʘʭ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʶʯʠʭ ʢʽʙʝʨʟʘʛʨʦʟ. ʈʦʟʛʣʷʥʫʪʦ ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟʘʭʠʩʪʫ 

ʽʥʬʦʨʤʘʮʽʾ ʫ ʤʝʨʝʞʘʭ ʪʘ ʭʤʘʨʥʠʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘʭ. 

ɿʘʭʠʩʪ ʚʽʜ ʘʪʘʢ ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʻ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʟʘʚʜʘʥʴ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ. ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʦʪʠʩʪʦʷʥʥʷ ʟʘʛʨʦʟʘʤ ʥʝʦʙʭʽʜʥʦ 

ʨʦʟʫʤʽʪʠ ʾʭʥʶ ʧʨʠʨʦʜʫ, ʤʝʭʘʥʽʟʤʠ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʤʦʞʣʠʚʽ ʥʘʩʣʽʜʢʠ. ʉʝʨʝʜ ʥʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʭ ʚʠʜʽʚ ʘʪʘʢ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ DoS-ʘʪʘʢʠ, SQL Injection ʪʘ Phishing. 

DoS (Denial of Service) ʘʪʘʢʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʠʚʝʜʝʥʥʷ ʟ ʣʘʜʫ ʩʠʩʪʝʤʠ ʘʙʦ 

ʤʝʨʝʞʽ ʰʣʷʭʦʤ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʾʾ ʨʝʩʫʨʩʽʚ. ɿʣʦʚʤʠʩʥʠʢʠ ʩʪʚʦʨʶʶʪʴ ʚʝʣʠʯʝʟʥʫ 

ʢ̔ ʣʴʢʽʩʪʴ ʟʘʧʠʪʽʚ, ʷʢʽ ʩʠʩʪʝʤʘ ʥʝ ʤʦʞʝ ʦʙʨʦʙʠʪʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʫʧʠʥʢʠ ʾʾ 

ʨʦʙʦʪʠ ʘʙʦ ʟʥʘʯʥʦʛʦ ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʆʩʥʦʚʥʘ ʤʝʪʘ ʪʘʢʠʭ ʘʪʘʢ ï 

ʟʨʦʙʠʪʠ ʩʝʨʚʽʩ ʥʝʜʦʩʪʫʧʥʠʤ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ ʤʦʞʝ ʤʘʪʠ ʢʘʪʘʩʪʨʦʬʽʯʥʽ 

ʥʘʩʣʽʜʢʠ ʜʣʷ ʙʽʟʥʝʩʫ, ʟʘʣʝʞʥʦʛʦ ʚʽʜ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʚʦʾʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ.  

mailto:oksroman@gmail.com
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SQL Injection ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʘʪʘʢ ʥʘ ʚʝʙ-ʜʦʜʘʪʢʠ. ʎʝʡ ʚʠʜ 

ʘʪʘʢʠ ʚʠʢʦʨʠʩʪʦʚʫʻ ʚʨʘʟʣʠʚʦʩʪʽ ʫ ʚʚʝʜʝʥʥʽ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʰʢʽʜʣʠʚʠʭ SQL-ʟʘʧʠʪʽʚ ʜʦ ʙʘʟʠ ʜʘʥʠʭ. ʅʘʧʨʠʢʣʘʜ, ʟʣʦʚʤʠʩʥʠʢʠ ʤʦʞʫʪʴ ʦʪʨʠʤʘʪʠ 

ʜʦʩʪʫʧ ʜʦ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʚʠʜʘʣʠʪʠ ʜʘʥʽ ʘʙʦ ʟʤʽʥʠʪʠ ʾʭ. ɺʨʘʟʣʠʚʽʩʪʴ 

ʚʠʥʠʢʘʻ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʣʝʞʥʦʾ ʚʘʣʽʜʘʮʽʾ ʪʘ ʦʯʠʱʝʥʥʷ ʚʚʝʜʝʥʠʭ ʜʘʥʠʭ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʜʦʚʽʣʴʥʽ ʢʦʤʘʥʜʠ ʚ ʙʘʟʽ ʜʘʥʠʭ ʚʽʜ ʽʤʝʥʽ ʜʦʜʘʪʢʫ. 

Phishing ï ʮʝ ʪʝʭʥʽʢʘ ʩʦʮʽʘʣʴʥʦʾ ʽʥʞʝʥʝʨʽʾ, ʷʢʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʦʙʤʘʥ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʪʘʢʦʾ ʷʢ ʧʘʨʦʣʽ, ʜʘʥʽ 

ʙʘʥʢʽʚʩʴʢʠʭ ʢʘʨʪʦʢ ʘʙʦ ʦʩʦʙʠʩʪʘ ʽʥʬʦʨʤʘʮʽʷ. ʅʘʡʯʘʩʪʽʰʝ ʬʽʰʠʥʛʦʚʽ ʘʪʘʢʠ 

ʨʝʘʣʽʟʫʶʪʴʩʷ ʯʝʨʝʟ ʝʣʝʢʪʨʦʥʥʫ ʧʦʰʪʫ ʘʙʦ ʧʽʜʨʦʙʣʝʥʽ ʚʝʙ-ʩʘʡʪʠ, ʷʢʽ ʽʤʽʪʫʶʪʴ 

ʣʝʛʽʪʠʤʥʽ ʩʝʨʚʽʩʠ. ʂʦʨʠʩʪʫʚʘʯ, ʜʦʚʽʨʠʚʰʠʩʴ ʧʽʜʨʦʙʣʝʥʦʤʫ ʨʝʩʫʨʩʫ, ʚʚʦʜʠʪʴ ʩʚʦʾ 

ʜʘʥʽ, ʷʢʽ ʘʚʪʦʤʘʪʠʯʥʦ ʧʝʨʝʜʘʶʪʴʩʷ ʟʣʦʚʤʠʩʥʠʢʘʤ.  

ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʭʠʩʪʫ ʚʽʜ ʮʠʭ ʘʪʘʢ ʥʝʦʙʭʽʜʥʦ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʢʦʤʧʣʝʢʩʥʽ 

ʟʘʭʦʜʠ, ʚʢʣʶʯʘʶʯʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʤʦʥʽʪʦʨʠʥʛʫ ʪʨʘʬʽʢʫ, ʩʠʩʪʝʤ 

ʚʠʷʚʣʝʥʥʷ ʚʪʦʨʛʥʝʥʴ, ʨʝʛʫʣʷʨʥʝ ʦʥʦʚʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʨʘʚʠʣ ʬʽʣʴʪʨʘʮʽʾ ʜʘʥʠʭ ʽ ʥʘʚʯʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʦʩʥʦʚʘʤ 

ʢʽʙʝʨʙʝʟʧʝʢʠ. ʈʦʟʫʤʽʥʥʷ ʧʨʠʨʦʜʠ ʮʠʭ ʟʘʛʨʦʟ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʾʭ 

ʫʩʧʽʰʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʜʽʡʥʠʡ ʟʘʭʠʩʪ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʛʦ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʽ ʤʝʨʝʞ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʽʰʝʥʥʷ, ʷʢʽ ʜʦʧʦʤʘʛʘʶʪʴ ʚʠʷʚʣʷʪʠ, 

ʟʘʧʦʙʽʛʘʪʠ ʪʘ ʥʝʡʪʨʘʣʽʟʫʚʘʪʠ ʟʘʛʨʦʟʠ. ʆʜʥʠʤʠ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʻ 

ʙʨʘʥʜʤʘʫʝʨʠ [1], ʘʥʪʠʚʽʨʫʩʥʽ ʧʨʦʛʨʘʤʠ ʪʘ ʩʠʩʪʝʤʠ ʚʠʷʚʣʝʥʥʷ ʚʪʦʨʛʥʝʥʴ. 

ʂʦʤʙʽʥʘʮʽʷ ʙʨʘʥʜʤʘʫʝʨʽʚ, ʘʥʪʠʚʽʨʫʩʥʠʭ ʧʨʦʛʨʘʤ ʪʘ ʩʠʩʪʝʤ ʚʠʷʚʣʝʥʥʷ 

ʚʪʦʨʛʥʝʥʴ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʙʘʛʘʪʦʨʽʚʥʝʚʠʡ ʟʘʭʠʩʪ, ʷʢʠʡ ʝʬʝʢʪʠʚʥʦ ʧʨʦʪʠʩʪʦʾʪʴ 

ʙʽʣʴʰʦʩʪʽ ʩʫʯʘʩʥʠʭ ʟʘʛʨʦʟ. ɰʭ ʩʧʽʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʷʢ ʟʘʧʦʙʽʛʘʥʥʷ 

ʘʪʘʢʘʤ, ʪʘʢ ʽ ʦʧʝʨʘʪʠʚʥʝ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʽʥʮʠʜʝʥʪʠ, ʤʽʥʽʤʽʟʫʶʯʠ ʨʠʟʠʢʠ ʚʪʨʘʪʠ 

ʜʘʥʠʭ ʘʙʦ ʢʦʤʧʨʦʤʝʪʘʮʽʾ ʩʠʩʪʝʤʠ. 

ʇʨʦʪʦʢʦʣʠ ʙʝʟʧʝʢʠ ʚ ʤʝʨʝʞʘʭ ʻ ʚʘʞʣʠʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʟʘʭʠʩʪʫ ʜʘʥʠʭ ʧʽʜ 

ʯʘʩ ʾʭʥʴʦʾ ʧʝʨʝʜʘʯʽ. ɺʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʰʠʬʨʫʚʘʥʥʷ, ʘʚʪʝʥʪʠʬʽʢʘʮʽʶ ʪʘ ʮʽʣʽʩʥʽʩʪʴ 

ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʧʦʙʽʛʪʠ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʤʫ ʜʦʩʪʫʧʫ ʘʙʦ ʧʝʨʝʭʦʧʣʝʥʥʶ. 

ɼʦ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʧʨʦʪʦʢʦʣʽʚ ʙʝʟʧʝʢʠ ʥʘʣʝʞʘʪʴ SSL/TLS, IPsec ʪʘ VPN, 

ʢʦʞʝʥ ʽʟ ʷʢʠʭ ʚʠʢʦʥʫʻ ʩʧʝʮʠʬʽʯʥʽ ʬʫʥʢʮʽʾ ʫ ʟʘʭʠʩʪʽ ʤʝʨʝʞʝʚʠʭ ʟ'ʻʜʥʘʥʴ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ SSL/TLS, IPsec ʪʘ VPN [2] ʟʘʙʝʟʧʝʯʫʻ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ 

ʟʘʭʠʩʪʫ ʜʘʥʠʭ ʫ ʤʝʨʝʞʘʭ, ʤʽʥʽʤʽʟʫʶʯʠ ʨʠʟʠʢʠ ʧʝʨʝʭʦʧʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ 

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ. ʎʽ ʧʨʦʪʦʢʦʣʠ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʙʝʟʧʝʯʥʽ 

ʟ'ʻʜʥʘʥʥʷ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʩʫʯʘʩʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʩʚʽʪʫ. 

ɿʘʭʠʩʪ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʽ ʚʽʨʪʫʘʣʴʥʠʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨ ʻ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ 

ʟʘʚʜʘʥʴ ʩʫʯʘʩʥʦʾ ʢʽʙʝʨʙʝʟʧʝʢʠ [3]. ɿ ʨʦʩʪʦʤ ʧʦʧʫʣʷʨʥʦʩʪʽ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʪʘ 

ʚʽʨʪʫʘʣʽʟʘʮʽʾ ʦʨʛʘʥʽʟʘʮʽʾ ʦʪʨʠʤʘʣʠ ʜʦʩʪʫʧ ʜʦ ʧʦʪʫʞʥʠʭ ʽ ʛʥʫʯʢʠʭ ʨʽʰʝʥʴ ʜʣʷ 

ʟʙʝʨʽʛʘʥʥʷ, ʦʙʨʦʙʢʠ ʪʘ ʦʙʤʽʥʫ ʜʘʥʠʤʠ. ʆʜʥʘʢ ʮʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘʢʦʞ ʚʽʜʢʨʠʚʘʶʪʴ 

ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʢʽʙʝʨʘʪʘʢ, ʱʦ ʚʠʤʘʛʘʻ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʜʦ ʟʘʭʠʩʪʫ ʜʘʥʠʭ ʽ 

ʩʝʨʚʽʩʽʚ. 

ʆʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʟʘʛʨʦʟ ʫ ʭʤʘʨʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʻ ʨʠʟʠʢ 

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ ʯʝʨʝʟ ʥʝʜʦʩʪʘʪʥʶ ʩʝʛʤʝʥʪʘʮʽʶ ʘʙʦ 
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ʥʝʧʨʘʚʠʣʴʥʫ ʢʦʥʬʽʛʫʨʘʮʽʶ. ɿʘʭʠʩʪ ʪʘʢʠʭ ʩʝʨʚʽʩʽʚ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʥʘʣʝʞʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʜʦʩʪʫʧʦʤ. ʎʝ ʚʢʣʶʯʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʾ ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ, 

ʢʦʥʪʨʦʣʴ ʧʨʠʚʽʣʝʾʚ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʨʝʛʫʣʷʨʥʠʡ ʘʫʜʠʪ ʧʨʘʚ ʜʦʩʪʫʧʫ. 

ʐʠʬʨʫʚʘʥʥʷ ʜʘʥʠʭ ʪʘʢʦʞ ʚʽʜʽʛʨʘʻ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ ʟʘʭʠʩʪʽ ʭʤʘʨʥʠʭ 

ʩʝʨʚʽʩʽʚ. ɼʘʥʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʘʰʠʬʨʦʚʘʥʽ ʷʢ ʧʽʜ ʯʘʩ ʧʝʨʝʜʘʯʽ ʤʽʞ ʢʣʽʻʥʪʦʤ ʽ 

ʩʝʨʚʝʨʦʤ, ʪʘʢ ʽ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ. ʉʫʯʘʩʥʽ ʭʤʘʨʥʽ ʧʨʦʚʘʡʜʝʨʠ ʧʨʦʧʦʥʫʶʪʴ 

ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʢʣʶʯʘʤʠ ʰʠʬʨʫʚʘʥʥʷ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʢʣʽʻʥʪʘʤ 

ʟʙʝʨʽʛʘʪʠ ʢʦʥʪʨʦʣʴ ʥʘʜ ʩʚʦʾʤʠ ʜʘʥʠʤʠ. 

ɿʘʭʠʩʪ ʚʽʨʪʫʘʣʴʥʠʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʭʤʘʨʥʽ ʩʝʨʝʜʦʚʠʱʘ, 

ʚʠʤʘʛʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʽʞʤʝʨʝʞʝʚʠʭ ʝʢʨʘʥʽʚ ʽ ʩʠʩʪʝʤ ʚʠʷʚʣʝʥʥʷ ʚʪʦʨʛʥʝʥʴ, ʷʢʽ 

ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʩʧʝʮʠʬʽʢʠ ʚʽʨʪʫʘʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ. ʅʘʧʨʠʢʣʘʜ, ʚʽʨʪʫʘʣʴʥʽ 

ʙʨʘʥʜʤʘʫʝʨʠ ʜʦʟʚʦʣʷʶʪʴ ʢʦʥʪʨʦʣʶʚʘʪʠ ʪʨʘʬʽʢ ʤʽʞ ʚʽʨʪʫʘʣʴʥʠʤʠ ʤʘʰʠʥʘʤʠ, ʱʦ 

ʤʽʥʽʤʽʟʫʻ ʨʠʟʠʢ ʧʦʰʠʨʝʥʥʷ ʘʪʘʢ ʚʩʝʨʝʜʠʥʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. 

ɯʥʰʦʶ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʻ ʙʝʟʧʝʢʘ API, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʽʥʪʝʛʨʘʮʽʾ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʭʤʘʨʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. ʅʝʜʦʣʽʢʠ ʚ ʢʦʥʬʽʛʫʨʘʮʽʾ ʘʙʦ 

ʚʨʘʟʣʠʚʦʩʪʽ ʚ API ʤʦʞʫʪʴ ʩʪʘʪʠ ʚʭʦʜʦʤ ʜʣʷ ʟʣʦʚʤʠʩʥʠʢʽʚ, ʪʦʤʫ ʾʭ ʟʘʭʠʩʪ ʚʠʤʘʛʘʻ 

ʨʝʛʫʣʷʨʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ, ʦʙʤʝʞʝʥʥʷ ʜʦʩʪʫʧʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ 

ʘʚʪʝʥʪʠʬʽʢʘʮʽʾ. 

ʂʨʽʤ ʪʦʛʦ, ʚʘʞʣʠʚʠʤ ʻ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʪʨʘʪʝʛʽʾ ʨʝʟʝʨʚʥʦʛʦ 

ʢʦʧʽʶʚʘʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʜʘʥʠʭ. ʎʝ ʜʦʟʚʦʣʷʻ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʪʨʘʪʠ ʫ ʨʘʟʽ ʟʙʦʾʚ, 

ʘʪʘʢ ʘʙʦ ʚʠʧʘʜʢʦʚʠʭ ʚʠʜʘʣʝʥʴ ʜʘʥʠʭ. 

ɺʽʨʪʫʘʣʴʥʽ ʩʝʨʝʜʦʚʠʱʘ, ʷʢ ʽ ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ, ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʩʧʽʣʴʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʤʽʞ ʧʨʦʚʘʡʜʝʨʦʤ ʽ ʢʣʽʻʥʪʦʤ. ʇʨʦʚʘʡʜʝʨʠ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʟʘ ʟʘʭʠʩʪ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʪʦʜʽ ʷʢ ʢʦʨʠʩʪʫʚʘʯʽ ʥʝʩʫʪʴ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ 

ʥʘʣʘʰʪʫʚʘʥʥʷ ʜʦʩʪʫʧʫ, ʰʠʬʨʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʩʚʦʾʤʠ ʨʝʩʫʨʩʘʤʠ. 

ɿʘʭʠʩʪ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʽ ʚʽʨʪʫʘʣʴʥʠʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨ ʻ ʙʘʛʘʪʦʛʨʘʥʥʠʤ 

ʟʘʚʜʘʥʥʷʤ, ʷʢʝ ʚʠʤʘʛʘʻ ʧʦʩʪʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʙʝʟʧʝʢʠ ʪʘ ʜʦʪʨʠʤʘʥʥʷ ʢʨʘʱʠʭ ʧʨʘʢʪʠʢ ʢʽʙʝʨʟʘʭʠʩʪʫ. ʎʝ ʜʦʟʚʦʣʷʻ 

ʟʙʝʨʝʛʪʠ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ, ʮʽʣʽʩʥʽʩʪʴ ʽ ʜʦʩʪʫʧʥʽʩʪʴ ʜʘʥʠʭ ʫ ʜʠʥʘʤʽʯʥʦʤʫ 

ʭʤʘʨʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʽʥʬʦʨʤʘʮʽʡʥʘ ʙʝʟʧʝʢʘ ʻ ʢʣʶʯʦʚʠʤ ʘʩʧʝʢʪʦʤ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʮʠʬʨʦʚʠʭ ʩʠʩʪʝʤ, ʙʝʟ ʷʢʠʭ ʥʝʤʦʞʣʠʚʦ ʫʷʚʠʪʠ ʞʠʪʪʷ ʩʫʩʧʽʣʴʩʪʚʘ, 

ʙʽʟʥʝʩʫ ʪʘ ʜʝʨʞʘʚʠ. ɿʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʘʪʘʢ ʽ ʨʦʟʚʠʪʦʢ ʢʽʙʝʨʟʘʛʨʦʟ ʩʪʘʚʣʷʪʴ ʧʝʨʝʜ 

ʩʧʝʮʽʘʣʽʩʪʘʤʠ ʟʘʚʜʘʥʥʷ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʠʭ ʟʘʩʦʙʽʚ ʟʘʭʠʩʪʫ, ʟʜʘʪʥʠʭ ʟʘʙʝʟʧʝʯʠʪʠ 

ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ, ʮʽʣʽʩʥʽʩʪʴ ʽ ʜʦʩʪʫʧʥʽʩʪʴ ʜʘʥʠʭ.  

ʈʦʟʛʣʷʥʫʪʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʘʪʘʢ, ʪʘʢʠʭ ʷʢ DoS, SQL Injection ʽ Phishing, ʧʦʢʘʟʫʻ 

ʚʘʞʣʠʚʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʾʭ ʧʦʧʝʨʝʜʞʝʥʥʷ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʷʢ ʪʝʭʥʽʯʥʽ, 

ʪʘʢ ʽ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʟʘʭʦʜʠ. ɹʨʘʥʜʤʘʫʝʨʠ, ʘʥʪʠʚʽʨʫʩʥʽ ʧʨʦʛʨʘʤʠ ʪʘ ʩʠʩʪʝʤʠ 

ʚʠʷʚʣʝʥʥʷ ʚʪʦʨʛʥʝʥʴ ʻ ʦʩʥʦʚʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʟʘʭʠʩʪʫ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 

ʩʪʚʦʨʶʚʘʪʠ ʙʘʛʘʪʦʨʽʚʥʝʚʫ ʩʠʩʪʝʤʫ ʦʙʦʨʦʥʠ ʚʽʜ ʩʫʯʘʩʥʠʭ ʟʘʛʨʦʟ.  

ʇʨʦʪʦʢʦʣʠ ʙʝʟʧʝʢʠ, ʪʘʢʽ ʷʢ SSL/TLS, IPsec ʽ VPN, ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʟʘʙʝʟʧʝʯʝʥʥʽ ʙʝʟʧʝʯʥʦʾ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʫ ʤʝʨʝʞʘʭ. ɺʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʭʠʱʝʥʽʩʪʴ 

ʢʦʤʫʥʽʢʘʮʽʡ, ʟʙʝʨʽʛʘʶʯʠ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʥʘʚʽʪʴ ʫ ʚʽʜʢʨʠʪʠʭ ʽ 

ʧʫʙʣʽʯʥʠʭ ʤʝʨʝʞʘʭ. 
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ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʧʦʪʨʝʙʫʻ ʟʘʭʠʩʪ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʽ ʚʽʨʪʫʘʣʴʥʠʭ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨ, ʷʢʽ ʩʪʘʶʪʴ ʜʝʜʘʣʽ ʧʦʧʫʣʷʨʥʽʰʠʤʠ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʾ 

ʩʝʛʤʝʥʪʘʮʽʾ, ʰʠʬʨʫʚʘʥʥʷ, ʢʦʥʪʨʦʣʶ ʜʦʩʪʫʧʫ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ 

ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʟʚʦʣʷʻ ʤʽʥʽʤʽʟʫʚʘʪʠ ʨʠʟʠʢʠ, ʧʦʚôʷʟʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʮʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. 

ʆʪʞʝ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʝʟʧʝʢʠ [4] ʻ ʙʘʛʘʪʦʛʨʘʥʥʠʤ ʟʘʚʜʘʥʥʷʤ, 

ʱʦ ʚʠʤʘʛʘʻ ʧʦʩʪʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ, ʘʜʘʧʪʘʮʽʾ ʜʦ ʥʦʚʠʭ ʚʠʢʣʠʢʽʚ ʽ ʪʽʩʥʦʾ 

ʩʧʽʚʧʨʘʮʽ ʤʽʞ ʫʩʽʤʘ ʫʯʘʩʥʠʢʘʤʠ ʧʨʦʮʝʩʫ. ʊʽʣʴʢʠ ʟʘʚʜʷʢʠ ʚʧʨʦʚʘʜʞʝʥʥʶ 

ʢʦʤʧʣʝʢʩʥʠʭ ʟʘʭʦʜʽʚ ʤʦʞʥʘ ʝʬʝʢʪʠʚʥʦ ʧʨʦʪʠʩʪʦʷʪʠ ʢʽʙʝʨʟʘʛʨʦʟʘʤ ʪʘ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʩʪʘʙʽʣʴʥʽʩʪʴ ʽ ʙʝʟʧʝʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʫ ʜʠʥʘʤʽʯʥʦʤʫ 

ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʅʘʡʢʨʘʱʽ ʧʨʦʪʦʢʦʣʠ VPN ʪʘ ʚʽʜʤʽʥʥʦʩʪʽ ʤʽʞ ʪʠʧʘʤʠ VPN. URL: 

https://nordvpn.com/uk/blog/protokoly/. (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 2.04.2025). 
2.  ʈʦʣʴ ʙʨʘʥʜʤʘʫʝʨʘ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʦʩʦʙʠʩʪʦʾ ʢʽʙʝʨʙʝʟʧʝʢʠ ï ʟʘʭʠʩʪ ʚʽʜ ʟʘʛʨʦʟ ʽ ʟʣʘʤʽʚ ʚ ʤʝʨʝʞʽ. 

URL: https://mediacom.com.ua/rol-brandmauera-v-osobistij-kiberbezpetsi. (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 2.04.2025). 
3. ʍʤʘʨʥʘ ʙʝʟʧʝʢʘ. URL: https://nordvpn.com/uk/cybersecurity/cloud-security/. (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 

2.04.2025). 

ʄɽʊʆɼʀ ɯ ɸʃɻʆʈʀʊʄʀ ɸʅɸʃɯɿʋ ʂʆʈɽʃʗʎɯʁ ʄɯɾ ʊɽʂʉʊʆɺʀʄʀ 

ɼɸʅʀʄʀ ɯ ʇʆɺɽɼɯʅʂʆɺʀʄʀ ʇʆʂɸɿʅʀʂɸʄʀ ʂʆʈʀʉʊʋɺɸʏɯɺ 

ʗʩʽʥʩʴʢʠʡ ɸʥʜʨʽʡ ʄʠʭʘʡʣʦʚʠʯ 

ʟʜʦʙʫʚʘʯ ʜʨʫʛʦʛʦ (ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʂʦʤʧôʁ ʪʝʨʥʽ ʥʘʫʢʠ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

yasinskyj_am@fizmat.tnpu.edu.ua 

ʃʝʥʴ ɸʥʜʨʽʡ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 

ʢʘʥʜʠʜʘʪ ʽʩʪʦʨʠʯʥʠʭ ʥʘʫʢ, ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

lenandr@tnpu.edu.ua 

ʋ ʩʫʯʘʩʥʦʤʫ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʟʥʘʯʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʘʥʘʣʽʟ 

ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ, ʷʢʽ ʘʢʪʠʚʥʦ ʛʝʥʝʨʫʶʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʫ ʮʠʬʨʦʚʦʤʫ 

ʧʨʦʩʪʦʨʽ. ʊʝʢʩʪʦʚʽ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʢʦʤʝʥʪʘʨʽ, ʧʦʩʪʠ ʪʘ ʽʥʰʽ ʬʦʨʤʠ ʢʦʥʪʝʥʪʫ, 

ʩʪʚʦʨʝʥʽ ʫ ʤʝʞʘʭ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʦʩʚʽʪʥʽʭ ʧʣʘʪʬʦʨʤ, 

ʤʽʩʪʷʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʧʨʠʭʦʚʘʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʧʦʚʝʜʽʥʢʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʽʥʪʝʨʝʩʠ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʊʦʤʫ ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʠʪʘʥʥʷ 

ʚʠʚʯʝʥʥʷ ʤʝʪʦʜʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʩʪʘʥʦʚʠʪʠ ʚʟʘʻʤʦʟʚô̫ ʟʢʠ ʤʽʞ ʪʝʢʩʪʦʚʠʤʠ 

ʜʘʥʠʤʠ ʪʘ ʧʦʢʘʟʥʠʢʘʤʠ ʚʟʘʻʤʦʜʽʾ ʟ ʢʦʥʪʝʥʪʦʤ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʤʝʪʦʜʽʚ 

ʘʥʘʣʽʟʫ ʚʽʜʢʨʠʚʘʻ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʛʣʠʙʰʦʛʦ ʨʦʟʫʤʽʥʥʷ ʮʠʬʨʦʚʦʾ ʧʦʚʝʜʽʥʢʠ, 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʝʥʜʝʥʮʽʡ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʩʪʨʘʪʝʛʽʡ ʟʘʣʫʯʝʥʥʷ. 

ʆʜʥʠʤ ʽʟ ʛʦʣʦʚʥʠʭ ʥʘʧʨʷʤʽʚ ʫ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʘʣʛʦʨʠʪʤʽʯʥʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʪʝʢʩʪʦʚʠʭ ʜʘʥʠʭ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʥʝ ʣʠʰʝ 

ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʘ ʡ ʚʠʷʚʠʪʠ ʧʨʠʭʦʚʘʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʫ ʧʦʚʝʜʽʥʮʽ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. 



ʉɽʂʎɯʗ: ʆʩʚʽʪʥʽ ʩʪʨʘʪʝʛʽʾ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ɯʊ-ʛʘʣʫʟʽ 

çʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 10 ʢʚʽʪʥʷ 2025, ˉ 15 

243 

ʇʨʦʚʝʜʝʥʥʷ ʧʦʚʥʦʮʽʥʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʤʘʛʘʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ, ʱʦ 

ʦʭʦʧʣʶʻ ʝʪʘʧʠ ʟʙʦʨʫ, ʦʙʨʦʙʢʠ, ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ. ʅʘ 

ʧʦʯʘʪʢʦʚʦʤʫ ʝʪʘʧʽ ʟʙʠʨʘʶʪʴʩʷ ʷʢ ʪʝʢʩʪʦʚʽ ʜʘʥʽ, ʪʘʢ ʽ ʧʦʚʝʜʽʥʢʦʚʽ ʧʦʢʘʟʥʠʢʠ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʛʣʷʜʽʚ, ʨʽʚʝʥʴ ʟʘʣʫʯʝʥʦʩʪʽ, 

ʚʟʘʻʤʦʜʽʾ ʪʦʱʦ. ʇʦʜʘʣʴʰʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʚʢʣʶʯʘʻ ʦʯʠʱʝʥʥʷ, ʩʪʨʫʢʪʫʨʠʟʘʮʽʶ, 

ʥʦʨʤʘʣʽʟʘʮʽʶ ʪʘ ʧʽʜʛʦʪʦʚʢʫ ʜʦ ʘʥʘʣʽʟʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʽ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ [1, ʩ. 102]. 

ʉʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʚʠʷʚʣʝʥʥʽ ʚʟʘʻʤʦʟʚô̫ ʟʢʽʚ ʤʽʞ 

ʨʽʟʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ɿʦʢʨʝʤʘ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʝʪʦʜʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʠʣʠ ʪʘ 

ʭʘʨʘʢʪʝʨʫ ʢʦʨʝʣʷʮʽʡ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʪʝʢʩʪʫ (ʢʣʶʯʦʚʽ ʩʣʦʚʘ, ʩʝʤʘʥʪʠʯʥʽ ʛʨʫʧʠ 

ʪʦʱʦ) ʪʘ ʧʦʚʝʜʽʥʢʦʚʠʤʠ ʨʝʘʢʮʽʷʤʠ ʘʫʜʠʪʦʨʽʾ. ɼʘʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʧʝʨʝʡʪʠ ʚʽʜ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʜʦ ʢʽʣʴʢʽʩʥʦʛʦ ʦʧʠʩʫ ʪʝʥʜʝʥʮʽʡ ʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, 

ʱʦ ʚʣʘʩʪʠʚʽ ʮʠʬʨʦʚʦʤʫ ʢʦʥʪʝʥʪʫ. ɿ ʪʝʭʥʽʯʥʦʛʦ ʧʦʛʣʷʜʫ, ʨʝʘʣʽʟʘʮʽʷ ʪʘʢʦʛʦ ʘʥʘʣʽʟʫ 

ʚʠʤʘʛʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʨʝʩʫʨʩʽʚ [3]. 

ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʻ ʧʠʪʘʥʥʷ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ. ɸʥʘʣʽʟ ʢʦʨʝʣʷʮʽʡ ʤʽʞ ʢʦʥʪʝʥʪʦʤ ʽ ʨʝʘʢʮʽʷʤʠ ʘʫʜʠʪʦʨʽʾ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʩʪʠʣʽʩʪʠʢʠ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʚ ʦʥʣʘʡʥ-ʥʘʚʯʘʥʥʽ, ʘ ʪʘʢʦʞ ʫ 

ʩʬʝʨʽ ʤʘʨʢʝʪʠʥʛʫ, ʧʩʠʭʦʣʦʛʽʾ ʧʦʚʝʜʽʥʢʠ ʪʘ ʩʦʮʽʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʊʘʢʠʡ ʧʽʜʭʽʜ 

ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʚ ʦʩʚʽʪʥʽʡ ʩʬʝʨʽ, ʟʦʢʨʝʤʘ ï ʫ ʬʦʨʤʫʚʘʥʥʽ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʦʩʚʽʪʥʽʭ ʩʪʨʘʪʝʛʽʡ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʧʨʦ ʧʦʚʝʜʽʥʢʫ ʪʘ ʽʥʪʝʨʝʩʠ 

ʢʦʨʠʩʪʫʚʘʯʽʚ [2]. 

ʆʩʦʙʣʠʚʫ ʨʦʣʴ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʽʜʽʛʨʘʻ ʚʽʟʫʘʣʽʟʘʮʽʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʇʦʙʫʜʦʚʘ ʛʨʘʬʽʢʽʚ ʽ ʜʽʘʛʨʘʤ ʩʧʨʠʷʻ ʥʝ ʣʠʰʝ ʢʨʘʱʦʤʫ ʨʦʟʫʤʽʥʥʶ ʦʪʨʠʤʘʥʠʭ 

ʚʠʩʥʦʚʢʽʚ, ʘ ʡ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʩʢʣʘʜʥʽ ʚʟʘʻʤʦʟʚô̫ ʟʢʠ, ʷʢʽ ʚʘʞʢʦ ʧʦʤʽʪʠʪʠ ʧʽʜ ʯʘʩ 

ʪʘʙʣʠʯʥʦʛʦ ʘʥʘʣʽʟʫ. ɺʽʟʫʘʣʽʟʘʮʽʷ ʧʝʨʝʪʚʦʨʶʻ ʘʙʩʪʨʘʢʪʥʽ ʜʘʥʽ ʥʘ ʥʘʦʯʥʫ ʢʘʨʪʠʥʫ, 

ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʘʥʘ ʫ ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ï ʚʽʜ ʜʦʩʣʽʜʞʝʥʥʷ 

ʘʫʜʠʪʦʨʽʾ ʜʦ ʨʦʟʨʦʙʢʠ ʮʠʬʨʦʚʠʭ ʧʨʦʜʫʢʪʽʚ [5]. 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʽʚ ʟʙʦʨʫ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʽ ʰʚʠʜʢʽʩʪʴ ʘʥʘʣʽʟʫ. ʎʝ ʩʪʚʦʨʶʻ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʠʭ 

ʤʝʪʦʜʽʚ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ, ʪʘʢʠʭ ʷʢ ʦʩʚʽʪʘ, ʤʝʜʽʘ, ʤʘʨʢʝʪʠʥʛ ʽ ʩʦʮʽʘʣʴʥʽ ʢʦʤʫʥʽʢʘʮʽʾ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʾʭ ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʽ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ ʪʝʢʩʪʦʚʠʭ ʪʘ ʧʦʚʝʜʽʥʢʦʚʠʭ ʜʘʥʠʭ 

ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʫʯʘʩʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʦʙʨʦʙʢʠ 

ʽʥʬʦʨʤʘʮʽʾ. ʆʜʥʠʤ ʽʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʩʝʨʝʜʦʚʠʱ ʻ ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Python, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʚʥʠʡ ʮʠʢʣ ʨʦʙʦʪʠ ʟ 

ʜʘʥʠʤʠ ï ʚʽʜ ʟʙʦʨʫ ʜʦ ʚʽʟʫʘʣʽʟʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ. ɼʣʷ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʟ ʚʝʙʨʝʩʫʨʩʽʚ 

ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʧʣʘʪʬʦʨʤ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʙʽʙʣʽʦʪʝʢʠ Requests, 

BeautifulSoup ʽ Playwright, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩ ʦʪʨʠʤʘʥʥʷ 

ʪʝʢʩʪʦʚʦʛʦ ʢʦʥʪʝʥʪʫ [4, ʩ. 134]. 

ʅʘ ʝʪʘʧʽ ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʢʣʶʯʦʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʪʘʢʽ 

ʥ̔ʩʪʨʫʤʝʥʪʠ, ʷʢ Pandas ï ʜʣʷ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʡ ʤʘʥʽʧʫʣʶʚʘʥʥʷ ʜʘʥʠʤʠ, NumPy ï

 ʜʣʷ ʯʠʩʝʣʴʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʘ ʪʘʢʦʞ re ʜʣʷ ʨʦʙʦʪʠ ʟ ʨʝʛʫʣʷʨʥʠʤʠ ʚʠʨʘʟʘʤʠ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʦʯʠʱʫʚʘʪʠ ʪʝʢʩʪʦʚʽ ʜʘʥʽ. ɼʣʷ ʪʝʢʩʪʦʚʦʛʦ ʘʥʘʣʽʟʫ ʘʢʪʠʚʥʦ 
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ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʙʽʙʣʽʦʪʝʢʠ spaCy ʪʘ NLTK, ʷʢʽ ʜʘʶʪʴ ʟʤʦʛʫ ʧʨʦʚʦʜʠʪʠ 

ʪʦʢʝʥʽʟʘʮʽʶ, ʣʝʤʘʪʠʟʘʮʽʶ, ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʪʠʥ ʤʦʚʠ ʪʘ ʽʥʰʽ ʙʘʟʦʚʽ ʦʧʝʨʘʮʽʾ. ʊʘʢʦʞ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ Scikit-learn ï ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, 

ʟʦʢʨʝʤʘ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʢʦʨʝʣʷʮʽʾ, ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʪʘ ʟʚʝʜʝʥʥʷ 

ʜʘʥʠʭ [4, ʩ. 147]. 

ɼʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ Matplotlib, 

Seaborn ʪʘ Plotly, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʽʥʬʦʨʤʘʪʠʚʥʽ ʛʨʘʬʽʢʠ ʡ ʜʽʘʛʨʘʤʠ, ʷʢʽ 

ʥʘʦʯʥʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʚʠʷʚʣʝʥʽ ʟʚô̫ ʟʢʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʫ 

ʢʦʤʧʣʝʢʩʽ ʟʘʙʝʟʧʝʯʫʻ ʛʥʫʯʢʽʩʪʴ ʽ ʪʦʯʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ, ʜʦʟʚʦʣʷʶʯʠ ʘʜʘʧʪʫʚʘʪʠ 

ʘʥʘʣʽʪʠʯʥʽ ʤʦʜʝʣʽ ʧʽʜ ʧʦʪʨʝʙʠ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʻʢʪʫ ʯʠ ʩʬʝʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ɸʥʘʣʽʟ ʢʦʨʝʣʷʮʽʡ ʤʽʞ ʪʝʢʩʪʦʚʠʤ ʢʦʥʪʝʥʪʦʤ ʪʘ ʧʦʚʝʜʽʥʢʦʚʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʜʦʩʣʽʜʞʝʥʴ ʫ 

ʢʦʥʪʝʢʩʪʽ ʮʠʬʨʦʚʦʾ ʘʥʘʣʽʪʠʢʠ. ɯʥʪʝʛʨʘʮʽʷ ʤʝʪʦʜʽʚ ʟʙʦʨʫ, ʦʙʨʦʙʢʠ, ʩʪʘʪʠʩʪʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʮʽʣʽʩʥʫ ʤʦʜʝʣʴ ʚʠʚʯʝʥʥʷ ʚʟʘʻʤʦʜʽʾ 

ʤʽʞ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ ʪʘ ʨʝʘʢʮʽʻʶ ʘʫʜʠʪʦʨʽʾ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʩʧʨʠʷʻ 

ʥʝ ʣʠʰʝ ʪʝʦʨʝʪʠʯʥʦʤʫ ʦʩʤʠʩʣʝʥʥʶ ʮʠʬʨʦʚʦʾ ʧʦʚʝʜʽʥʢʠ, ʘʣʝ ʡ ʬʦʨʤʫʻ ʧʽʜˇʨʫʥʪʷ 

ʜʣʷ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʛʘʣʫʟʷʭ. ʋ 

ʩʚʦʶ ʯʝʨʛʫ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʽʚ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʥʘʣʽʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʛʥʫʯʢʦʾ ʘʜʘʧʪʘʮʽʾ 

ʜʦ ʥʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʚʠʢʣʠʢʽʚ ʩʫʯʘʩʥʦʩʪʽ. 
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ʇʀʊɸʅʅʗ ʊɸ ʇɽʈʉʇɽʂʊʀɺʀ 

ʈʆɿɺʀʊʆʂ ʄɸʊɽʄɸʊʀʏʅʀʍ ɿɼɯɹʅʆʉʊɽʁ ʋʏʅɯɺ ɿɸ ɼʆʇʆʄʆɻʆʖ 

STEM-ɽʃɽʄɽʅʊɯɺ 

ɹʝʨʝʩʪʝʮʴʢʘ ʅʘʪʘʣʽʷ ɹʦʛʜʘʥʽʚʥʘ 
ʟʜʦʙʫʚʘʯ ʜʨʫʛʦʛʦ (ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ 

(ʄʘʪʝʤʘʪʠʢʘ), 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

beresteckanatalia57@gmail.com 

ɻʦʤʝʥʶʢ ɻʘʥʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 
ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʚ.ʦ ʟʘʚʽʜʫʚʘʯʘ ʢʘʬʝʜʨʠ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

homenyuk_hanna@tnpu.edu.ua 

ʉʫʯʘʩʥʠʡ ʩʚʽʪ ʚʠʤʘʛʘʻ ʚʽʜ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʽʥʥʷ ʥʝ ʣʠʰʝ ʙʘʟʦʚʠʭ ʟʥʘʥʴ, ʘ ʡ 

ʫʤʽʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʾʭ ʫ ʨʝʘʣʴʥʠʭ ʩʠʪʫʘʮʽʷʭ. ʄʘʪʝʤʘʪʠʢʘ, ʷʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘ 

ʜʠʩʮʠʧʣʽʥʘ, ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ 

ʨʦʟʚô̫ ʟʘʥʥʽ ʩʢʣʘʜʥʠʭ ʧʨʦʙʣʝʤ. ʇʨʦʪʝ ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʚʠʢʣʘʜʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ 

ʯʘʩʪʦ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʪʨʝʙʘʤ ʫʯʥʽʚ XXI ʩʪʦʣʽʪʪʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʨʘʪʠ 

ʽʥʪʝʨʝʩʫ ʜʦ ʧʨʝʜʤʝʪʘ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʽʥʪʝʛʨʘʮʽʷ STEM-ʝʣʝʤʝʥʪʽʚ (Science, 

Technology, Engineering, Mathematics) ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʦʟʚʠʪʢʫ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʜʽʙʥʦʩʪʝʡ ʫʯʥʽʚ ʯʝʨʝʟ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʧʽʜʭʽʜ. 

STEM-ʦʩʚʽʪʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʽʜʝʾ ʦʙô̒ ʜʥʘʥʥʷ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʽʡ, ʽʥʞʝʥʝʨʽʾ ʪʘ 

ʤʘʪʝʤʘʪʠʢʠ ʚ ʻʜʠʥʫ ʩʠʩʪʝʤʫ, ʱʦ ʩʧʨʠʷʻ ʧʨʘʢʪʠʯʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʶ ʟʥʘʥʴ. ʄʝʪʦʶ 

ʮʽʻʾ ʩʪʘʪʪʽ ʻ ʘʥʘʣʽʟ ʪʦʛʦ, ʷʢ STEM-ʝʣʝʤʝʥʪʠ ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʨʦʟʚʠʪʢʫ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʜʽʙʥʦʩʪʝʡ ʫʯʥʽʚ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʢʘ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ ʧʝʜʘʛʦʛʽʚ 

ʱʦʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʠʭ ʤʝʪʦʜʽʚ ʫ ʰʢʽʣʴʥʫ ʧʨʘʢʪʠʢʫ. 

ʄʘʪʝʤʘʪʠʯʥʽ ʟʜʽʙʥʦʩʪʽ ʚʢʣʶʯʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʜʦ ʣʦʛʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, 

ʘʙʩʪʨʘʛʫʚʘʥʥʷ, ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʽ ʨʦʟʚô̫ ʟʘʥʥʷ ʧʨʦʙʣʝʤ. ɿʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ 

(M. Honey, G. Pearson, H. Schweingruber), ʪʨʘʜʠʮʽʡʥʝ ʚʠʢʣʘʜʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʯʘʩʪʦ 

ʟʦʩʝʨʝʜʞʫʻʪʴʩʷ ʥʘ ʟʘʧʘʤô̫ ʪʦʚʫʚʘʥʥʽ ʬʦʨʤʫʣ ʽ ʘʣʛʦʨʠʪʤʽʚ, ʱʦ ʦʙʤʝʞʫʻ ʨʦʟʚʠʪʦʢ 

ʪʚʦʨʯʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʧʨʝʜʤʝʪʘ. ʅʘʪʦʤʽʩʪʴ STEM-ʦʩʚʽʪʘ ʧʨʦʧʦʥʫʻ ʢʦʥʪʝʢʩʪʫʘʣʴʥʝ 

ʥʘʚʯʘʥʥʷ, ʜʝ ʤʘʪʝʤʘʪʠʢʘ ʩʪʘʻ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʨʦʟʚô̫ ʟʘʥʥʷ ʨʝʘʣʴʥʠʭ ʟʘʜʘʯ. 

ʆʩʥʦʚʥʘ ʽʜʝʷ STEM ʧʦʣʷʛʘʻ ʚ ʽʥʪʝʛʨʘʮʽʾ ʜʠʩʮʠʧʣʽʥ. ʅʘʧʨʠʢʣʘʜ, ʫʯʥʽ ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʥʞʝʥʝʨʥʠʭ ʤʦʜʝʣʝʡ ʘʙʦ 

ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʠʭ ʜʘʥʠʭ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʥʝ ʣʠʰʝ ʧʦʛʣʠʙʣʶʻ ʨʦʟʫʤʽʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʢʦʥʮʝʧʮʽʡ, ʘ ʡ ʜʝʤʦʥʩʪʨʫʻ ʾʭ ʧʨʘʢʪʠʯʥʫ ʟʥʘʯʫʱʽʩʪʴ. ʗʢ ʟʘʟʥʘʯʘʻ ʆ. ɺʘʩʠʣʶʢ, 

ʽʥʪʝʛʨʘʮʽʷ STEM-ʝʣʝʤʝʥʪʽʚ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʚ ʫʯʥʽʚ ʤʦʪʠʚʘʮʽʾ ʜʦ ʥʘʚʯʘʥʥʷ 

ʯʝʨʝʟ ʟʚô̫ ʟʦʢ ʽʟ ʨʝʘʣʴʥʠʤ ʩʚʽʪʦʤ. 
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ɼʦ ʧʨʘʢʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʚʧʨʦʚʘʜʞʝʥʥʷ STEM-ʝʣʝʤʝʥʪʽʚ ʫ ʚʠʚʯʝʥʥʷ 

ʤʘʪʝʤʘʪʠʢʠ: ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʧʨʦʝʢʪʥʫ ʜʽʷʣʴʥʽʩʪʴ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ, ʘ 

ʪʘʢʦʞ ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʧʽʜʭʽʜ. 

ʆʜʥʠʤ ʽʟ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʭ ʤʝʪʦʜʽʚ ʻ ʟʘʣʫʯʝʥʥʷ ʫʯʥʽʚ ʜʦ ʧʨʦʻʢʪʽʚ, ʜʝ 

ʤʘʪʝʤʘʪʠʢʘ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʽʥʞʝʥʝʨʥʠʭ ʘʙʦ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʜʘʯʘʭ. ʅʘʧʨʠʢʣʘʜ, 

ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʤʦʩʪʘ ʧʦʪʨʝʙʫʻ ʟʥʘʥʴ ʛʝʦʤʝʪʨʽʾ ʪʘ ʦʙʯʠʩʣʝʥʴ ʤʽʮʥʦʩʪʽ 

ʢʦʥʩʪʨʫʢʮʽʡ. ʋʯʥʽ ʩʘʤʦʩʪʽʡʥʦ ʧʨʦʚʦʜʷʪʴ ʚʠʤʽʨʶʚʘʥʥʷ, ʘʥʘʣʽʟʫʶʪʴ ʜʘʥʽ ʡ 

ʦʧʪʠʤʽʟʫʶʪʴ ʩʚʦʾ ʨʽʰʝʥʥʷ, ʱʦ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ. 

ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʪʘʢʽ ʷʢ ʢʦʤʧôʁ ʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʘʙʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, 

ʜʦʟʚʦʣʷʶʪʴ ʫʯʥʷʤ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʢʦʥʮʝʧʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʩʪʚʦʨʝʥʥʷ 

ʛʨʘʬʽʢʘ ʬʫʥʢʮʽʡ ʫ ʧʨʦʛʨʘʤʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ (Python, GeoGebra) ʜʦʧʦʤʘʛʘʻ ʢʨʘʱʝ 

ʟʨʦʟʫʤʽʪʠ ʟʚô̫ ʟʦʢ ʤʽʞ ʘʣʛʝʙʨʦʶ ʪʘ ʛʝʦʤʝʪʨʽʻʶ. ʎʝ ʪʘʢʦʞ ʧʽʜʚʠʱʫʻ ʽʥʪʝʨʝʩ ʜʦ 

ʧʨʝʜʤʝʪʘ, ʘʜʞʝ ʫʯʥʽ ʙʘʯʘʪʴ ʨʝʟʫʣʴʪʘʪʠ ʩʚʦʻʾ ʨʦʙʦʪʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

ʋʯʥʽ ʤʦʞʫʪʴ ʧʨʦʚʦʜʠʪʠ ʝʢʩʧʝʨʠʤʝʥʪʠ, ʜʝ ʤʘʪʝʤʘʪʠʢʘ ʩʣʫʛʫʻ ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʘʥʘʣʽʟʫ. ʅʘʧʨʠʢʣʘʜ, ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʩʪʘʪʠʩʪʠʢʠ ʚʦʥʠ ʤʦʞʫʪʴ ʜʦʩʣʽʜʞʫʚʘʪʠ 

ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʧʦʛʦʜʥʠʤʠ ʫʤʦʚʘʤʠ ʪʘ ʚʨʦʞʘʡʥʽʩʪʶ, ʟʙʠʨʘʶʯʠ ʜʘʥʽ ʡ ʦʙʨʦʙʣʷʶʯʠ 

ʾʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ. 

ʎʽ ʤʝʪʦʜʠ ʜʦʟʚʦʣʷʶʪʴ ʚʽʜʽʡʪʠ ʚʽʜ ʘʙʩʪʨʘʢʪʥʦʛʦ ʚʠʢʣʘʜʘʥʥʷ ʡ ʟʨʦʙʠʪʠ 

ʤʘʪʝʤʘʪʠʢʫ ʙʽʣʴʰ ʜʦʩʪʫʧʥʦʶ ʪʘ ʮʽʢʘʚʦʶ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ National 

Science Foundation (2018), ʫʯʥʽ, ʷʢʽ ʥʘʚʯʘʣʠʩʷ ʟʘ STEM-ʧʽʜʭʦʜʦʤ, ʜʝʤʦʥʩʪʨʫʚʘʣʠ 

ʥʘ 15ï20 % ʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʚ ʤʘʪʝʤʘʪʠʯʥʠʭ ʪʝʩʪʘʭ ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ 

ʛʨʫʧʘʤʠ. 

ʄʦʞʥʘ ʚʠʜʽʣʠʪʠ ʷʢ ʦʩʥʦʚʥʽ ʧʝʨʝʚʘʛʠ ʪʘʢ ʽ ʚʠʢʣʠʢʠ ʚʧʨʦʚʘʜʞʝʥʥʷ STEM-

ʝʣʝʤʝʥʪʽʚ. ɼʦ ʧʝʨʝʚʘʛ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: 

ⱷ ʧʽʜʚʠʱʝʥʥʷ ʤʦʪʠʚʘʮʽʾ ʫʯʥʽʚ ʯʝʨʝʟ ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʥʘʥʴ; 

ⱷ ʨʦʟʚʠʪʦʢ ʥʘʚʠʯʦʢ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ; 

ⱷ ʬʦʨʤʫʚʘʥʥʷ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʥʘʚʯʘʥʥʷ. 

ʑʦʜʦ ʚʠʢʣʠʢʽʚ ʪʦ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ: 

ⱷ ʥʝʜʦʩʪʘʪʥʷ ʧʽʜʛʦʪʦʚʢʘ ʚʯʠʪʝʣʽʚ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ STEM-ʤʝʪʦʜʽʚ; 

ⱷ ʦʙʤʝʞʝʥʠʡ ʜʦʩʪʫʧ ʜʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʚ ʜʝʷʢʠʭ ʰʢʦʣʘʭ; 

ⱷ ʥʝʦʙʭʽʜʥʽʩʪʴ ʘʜʘʧʪʘʮʽʾ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʜʦ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ. 

ɼʣʷ ʧʦʜʦʣʘʥʥʷ ʮʠʭ ʚʠʢʣʠʢʽʚ ʧʦʪʨʽʙʥʘ ʩʠʩʪʝʤʥʘ ʧʽʜʪʨʠʤʢʘ ʥʘ ʨʽʚʥʽ ʦʩʚʽʪʥʴʦʾ 

ʧʦʣʽʪʠʢʠ, ʟʦʢʨʝʤʘ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ ʧʝʜʘʛʦʛʽʚ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʰʢʽʣ 

ʩʫʯʘʩʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. ʅʘ ʦʩʥʦʚʽ ʚʠʱʝ ʩʢʘʟʘʥʦʛʦ ʤʦʞʥʘ ʜʘʪʠ ʥʘʩʪʫʧʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʚʯʠʪʝʣʽʚ. 

1. ʇʦʯʠʥʘʡʪʝ ʟ ʧʨʦʩʪʠʭ ʧʨʦʻʢʪʽʚ. ʅʘʧʨʠʢʣʘʜ, ʨʦʟʨʘʭʫʥʦʢ ʧʣʦʱʽ ʢʣʘʩʥʦʾ 

ʢʽʤʥʘʪʠ ʜʣʷ ʾʾ ʧʝʨʝʧʣʘʥʫʚʘʥʥʷ ʤʦʞʝ ʩʪʘʪʠ ʧʝʨʰʠʤ ʢʨʦʢʦʤ ʜʦ ʽʥʪʝʛʨʘʮʽʾ STEM. 

2. ɺʠʢʦʨʠʩʪʦʚʫʡʪʝ ʜʦʩʪʫʧʥʽ ʪʝʭʥʦʣʦʛʽʾ. ʅʘʚʽʪʴ ʟʚʠʯʘʡʥʽ ʩʤʘʨʪʬʦʥʠ ʟ 

ʜʦʜʘʪʢʘʤʠ ʜʣʷ ʦʙʯʠʩʣʝʥʴ ʤʦʞʫʪʴ ʩʪʘʪʠ ʽʥʩʪʨʫʤʝʥʪʦʤ STEM-ʦʩʚʽʪʠ. 

3. ʉʧʽʚʧʨʘʮʶʡʪʝ ʟ ʽʥʰʠʤʠ ʚʯʠʪʝʣʷʤʠ. ɯʥʪʝʛʨʘʮʽʷ ʤʘʪʝʤʘʪʠʢʠ ʟ 

ʧʨʠʨʦʜʥʠʯʠʤʠ ʥʘʫʢʘʤʠ ʯʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʧʦʪʨʝʙʫʻ ʤʽʞʧʨʝʜʤʝʪʥʦʾ ʢʦʦʨʜʠʥʘʮʽʾ. 

4. ɿʘʦʭʦʯʫʡʪʝ ʫʯʥʽʚ ʜʦ ʩʘʤʦʩʪʽʡʥʦʩʪʽ. ɼʦʟʚʦʣʴʪʝ ʾʤ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʪʠ ʡ 

ʰʫʢʘʪʠ ʚʣʘʩʥʽ ʨʽʰʝʥʥʷ, ʥʘʚʽʪʴ ʷʢʱʦ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʤʠʣʦʢ ï ʮʝ ʚʘʞʣʠʚʘ 

ʯʘʩʪʠʥʘ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 
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ɯʥʪʝʛʨʘʮʽʷ STEM-ʝʣʝʤʝʥʪʽʚ ʫ ʚʠʢʣʘʜʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ 

ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʜʽʙʥʦʩʪʝʡ ʫʯʥʽʚ. ɿʘʚʜʷʢʠ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʤʫ ʧʽʜʭʦʜʫ, ʧʨʘʢʪʠʯʥʽʡ ʦʨʽʻʥʪʘʮʽʾ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʶ ʪʝʭʥʦʣʦʛʽʡ 

ʫʯʥʽ ʥʝ ʣʠʰʝ ʢʨʘʱʝ ʟʘʩʚʦʶʶʪʴ ʤʘʪʝʨʽʘʣ, ʘ ʡ ʙʘʯʘʪʴ ʡʦʛʦ ʟʚô̫ ʟʦʢ ʽʟ ʨʝʘʣʴʥʠʤ 

ʞʠʪʪʷʤ. ʆʜʥʘʢ ʫʩʧʽʰʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ STEM ʧʦʪʨʝʙʫʻ ʟʫʩʠʣʴ ʷʢ ʚʽʜ ʫʯʠʪʝʣʽʚ, ʪʘʢ 

ʽ ʚʽʜ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ ʟʘʛʘʣʦʤ. ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʨʦʟʨʦʙʢʫ ʢʦʥʢʨʝʪʥʠʭ ʤʝʪʦʜʠʢ ʽ ʦʮʽʥʢʫ ʾʭ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ ʚʧʣʠʚʫ ʥʘ ʘʢʘʜʝʤʽʯʥʽ 

ʫʩʧʽʭʠ ʫʯʥʽʚ. 
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ɸʢʪʫʘʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (ʐɯ) ʜʣʷ ʘʥʘʣʽʟʫ 

ʪʨʘʥʟʠʪʠʚʥʦʩʪʽ ʙʽʥʘʨʥʠʭ ʚʽʜʥʦʰʝʥʴ ʫ STEM-ʦʩʚʽʪʽ (science, technology, engineering 

and mathematics) ʙʘʟʫʻʪʴʩʷ ʥʘ ʢʣʶʯʦʚʽʡ ʨʦʣʽ ʪʨʘʥʟʠʪʠʚʥʦʩʪʽ ʚ ʣʦʛʽʯʥʦʤʫ ʤʠʩʣʝʥʥʽ 

ʪʘ ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʦʚʝʜʝʥʥʷʭ, ʘ ʪʘʢʦʞ ʪʨʫʜʥʦʱʘʤʠ ʫ ʾʾ ʨʦʟʫʤʽʥʥʽ. ʐɯ ʧʨʦʧʦʥʫʻ 

ʟʥʘʯʥʠʡ ʬʫʥʜʘʤʝʥʪ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʘʥʘʣʽʟʫ, ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʪʘ 

ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ, ʱʦ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ STEM-ʦʩʚʽʪʠ 

ʪʘ ʧʽʜʛʦʪʦʚʢʠ ʧʨʦʬʝʩʽʦʥʘʣʽʚ. 

ɺʠʪʦʢʠ ʬʦʨʤʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʙʽʥʘʨʥʠʭ ʚʽʜʥʦʰʝʥʴ ʩʷʛʘʶʪʴ 1860 ʨʦʢʫ, ʢʦʣʠ 

ɸʚʛʫʩʪ ʜʝ ʄʦʨʛʘʥ ʦʧʫʙʣʽʢʫʚʘʚ ʩʪʘʪʪʶ çʇʨʦ ʩʠʣʦʛʽʟʤ: IV; ʽ ʧʨʦ ʣʦʛʽʢʫ ʚʽʜʥʦʩʠʥè. 

ʋ ʮʽʡ ʨʦʙʦʪʽ ɼʝ ʄʦʨʛʘʥ ʧʨʝʜʩʪʘʚʠʚ ʢʨʠʪʠʢʫ ɸʨʠʩʪʦʪʝʣʷ, ʷʢʠʡ ʫ IV ʩʪʦʣʽʪʪʽ ʜʦ 

ʥʘʰʦʾ ʝʨʠ ʟʘʧʝʨʝʯʫʚʘʚ ʽʩʥʫʚʘʥʥʷ ʟʚʦʨʦʪʥʦʛʦ ʜʣʷ ʢʦʞʥʦʛʦ ʙʽʥʘʨʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ. 

ɸʨʠʩʪʦʪʝʣʴ ʥʘʚʽʚ ʚʽʜʥʦʰʝʥʥʷ çʢʝʨʤʦ ʢʦʨʘʙʣʷè, ʽ ʟʘʟʥʘʯʠʚ, ʱʦ ʡʦʤʫ ʥʝ ʚʽʜʧʦʚʽʜʘʻ 

ʟʚʦʨʦʪʥʝ ʧʦʥʷʪʪʷ çʢʦʨʘʙʝʣʴ ʢʝʨʤʘè. ɼʝ ʄʦʨʛʘʥ, ʟʘʚʜʷʢʠ ʩʚʦʾʤ ʢʨʠʪʠʯʥʠʤ 

ʧʽʜʭʦʜʦʤ ʜʦ ʣʦʛʽʯʥʠʭ ʧʦʤʠʣʦʢ, ʦʩʢʘʨʞʠʚ ʮʝ ʪʚʝʨʜʞʝʥʥʷ, ʟʘʟʥʘʯʠʚʰʠ, ʱʦ, ʥʘ 

ʧʨʠʢʣʘʜ, ʧʠʪʘʥʥʷ çʗʢʦʤʫ ʢʦʨʘʙʣʶ ʥʘʣʝʞʠʪʴ ʮʝ ʢʝʨʤʦ?è ʮʽʣʢʦʤ ʤʦʛʣʠ ʟʚʫʯʘʪʠ ʥʘ 

ʜʘʚʥʴʦʛʨʝʮʴʢʽʡ ʚʝʨʬʽ. ʆʪʞʝ, ɼʝ ʄʦʨʛʘʥ ʫ 1860 ʨʦʮʽ ʬʘʢʪʠʯʥʦ ʨʝʚʽʜʢʨʠʚ 
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ʦʙʯʠʩʣʝʥʥʷ ʙʽʥʘʨʥʠʭ ʚʽʜʥʦʰʝʥʴ, ʷʢʝ ʟʛʦʜʦʤ ʙʫʣʦ ʩʫʪʪʻʚʦ ʨʦʟʚʠʥʝʥʝ ʏʘʨʣʴʟʦʤ 

ʇʽʨʩʦʤ ʪʘ ɽʨʥʩʪʦʤ ʐʨʝʜʝʨʦʤ. XX ʩʪʦʣʽʪʪʷ ʧʨʦʜʦʚʞʠʣʦ ʨʦʟʚʠʪʦʢ ʮʽʻʾ ʛʘʣʫʟʽ ʟ 

ʪʦʯʢʠ ʟʦʨʫ ʩʫʯʘʩʥʦʾ ʪʝʦʨʽʾ ʤʦʜʝʣʝʡ ʟʘʚʜʷʢʠ ʨʦʙʦʪʘʤ ɸʣʴʬʨʝʜʘ ʊʘʨʩʢʽ, 

ɹʴʦʨʥʽ ʁʦʥʩʩʦʥ, ʈʦʜʞʝʨʘ ʃʽʥʜʦʥʘ ʪʘ ɼʞʦʥʘ ʄʦʥʢʘ. 

ʇʨʠʨʦʜʥʠʤ ʨʦʟʰʠʨʝʥʥʷʤ ʧʦʥʷʪʪʷ ʙʽʥʘʨʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʻ ʧʦʥʷʪʪʷ n-ʘʨʥʦʛʦ 

(ʘʙʦ n-ʤʽʩʥʦʛʦ) ʚʽʜʥʦʰʝʥʥʷ, ʷʢʝ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʧʽʜʤʥʦʞʠʥʘ ʜʝʢʘʨʪʦʚʦʛʦ ʜʦʙʫʪʢʫ 

n ʤʥʦʞʠʥ:  8ρ8ς ȣ 8Î{ Øρȟ Øςȟ ȣȟ ØÎ| x1X1, Øς8ςȟ ȣȟ xnXn}. 
ɸʥʘʣʽʪʠʯʥʘ ʛʝʦʤʝʪʨʽʷ ʧʣʦʱʠʥʠ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʽ ʚʟʘʻʤʥʦ 

ʦʜʥʦʟʥʘʯʥʦʾ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʪʦʯʢʘʤʠ ʝʚʢʣʽʜʦʚʦʾ ʧʣʦʱʠʥʠ ʪʘ ʜʝʢʘʨʪʦʚʠʤ 

ʜʦʙʫʪʢʦʤ R R. ʂʦʞʥʽʡ ʪʦʯʮʽ ʥʘ ʧʣʦʱʠʥʽ ʚʽʜʧʦʚʽʜʘʻ ʚʧʦʨʷʜʢʦʚʘʥʘ ʧʘʨʘ ʢʦʦʨʜʠʥʘʪ 

(x, y). ʊʦʤʫ ʙʫʜʴ-ʷʢʝ ʚʽʜʥʦʰʝʥʥʷ ʥʘ ʤʥʦʞʠʥʽ ʜʽʡʩʥʠʭ ʯʠʩʝʣ (R) ʤʦʞʝ ʙʫʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʝ ʥʘ ʧʣʦʱʠʥʽ ʫ ʚʠʛʣʷʜʽ ʧʝʚʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʘʙʦ ʥʘʙʦʨʫ ʪʦʯʦʢ.  

1. ɹʽʥʘʨʥʝ ʚʽʜʥʦʰʝʥʥʷ R ʚʠʟʥʘʯʝʥʝ ʥʘ ʤʥʦʞʠʥʽ A ʤʦʞʝ ʚʦʣʦʜʽʪʠ ʥʘʩʪʫʧʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ: 

2. ɺʽʜʥʦʰʝʥʥʷ ɟ ʥʘ ʤʥʦʞʠʥʽ X ʥʘʟʠʚʘʻʪʴʩʷ ʨʝʬʣʝʢʩʠʚʥʠʤ, ʷʢʱʦ ʜʣʷ ʙʫʜʴ-

ʷʢʠʭ x X ʚʠʢʦʥʫʻʪʴʩʷ xɟx. 

3. ʗʢʱʦ ʜʣʷ ʚʩʽʭ x  ɴX ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ xɟx, ʪʦ ʚʽʜʥʦʰʝʥʥʷ ʥʘʟʠʚʘʻʪʴʩʷ 

ʘʥʪʠʨʝʬʣʝʢʩʠʚʥʠʤ. 

4. ɺʽʜʥʦʰʝʥʥʷ ɟ ʥʘ ʤʥʦʞʠʥʽ X ʥʘʟʠʚʘʻʪʴʩʷ ʩʠʤʝʪʨʠʯʥʠʤ, ʷʢʱʦ ʜʣʷ ʙʫʜʴ-

ʷʢʠʭ x X, ʫ X, ʟ xɟy ʩʣʽʜʫʻ yɟx. 

5. ɺʽʜʥʦʰʝʥʥʷ ɟ ʥʘ ʤʥʦʞʠʥʽ X ʥʘʟʠʚʘʻʪʴʩʷ ʘʥʪʠʩʠʤʝʪʨʠʯʥʠʤ, ʷʢʱʦ ʜʣʷ 

ʙʫʜʴ-ʷʢʠʭ x, ʫ X, ʟ ʪʦʛʦ, ʱʦ xɟy ʽ yɟx, ʩʣʽʜʫʻ x = ʫ. 

6. ʗʢʱʦ ʜʣʷ ʙʫʜʴ-ʷʢʠʭ x, ʫ ʍ ʟ ʪʦʛʦ, ʱʦ xɟy, ʚʠʪʽʢʘʻ, ʱʦ ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ yɟx, 

ʪʦ ʚʽʜʥʦʰʝʥʥʷ ʥʘʟʠʚʘʻʪʴʩʷ ʘʩʠʤʝʪʨʠʯʥʠʤ. 

7. ɺʽʜʥʦʰʝʥʥʷ ɟ ʥʘʟʠʚʘʻʪʴʩʷ ʪʨʘʥʟʠʪʠʚʥʠʤ, ʷʢʱʦ ʟ ʪʦʛʦ, ʱʦ xɟy ʽ yɟz, ʩʣʽʜʫʻ 

xɟz. ɼʣʷ ʪʨʘʥʟʠʪʠʚʥʦʛʦ ʚ̔ ʜʥʦʰʝʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ 2ð [1, c. 7ï13]. 

 
ʈʠʩ. 1. ʊʨʘʥʟʠʪʠʚʥʝ ʙʽʥʘʨʥʝ ʚʽʜʥʦʰʝʥʥʷ ʟʘʜʘʥʝ ʪʘʙʣʠʮʝʶ 

ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʟʥʠʭ ʨʦʙʽʪ, ʫʨʦʢʽʚ, ʚʽʜʝʦ-ʤʘʪʝʨʽʘʣʽʚ, ʤʦʞʝʤʦ 

ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʨʘʥʟʠʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʝʪʦʜ 

çʧʝʨʝʙʦʨʫè, ʦɦ ʻ ʥʝʜʦʩʪʘʪʥʴʦ ʰʚʠʜʢʠʤ ʪʘ ʝʬʝʢʪʠʚʥʠʤ ʜʣʷ ʚʽʜʥʦʰʝʥʴ, ʟʘʜʘʥʠʭ 

ʩʢʣʘʜʥʠʤʠ ʬʫʥʢʮʽʷʤʠ. ɸʙʩʪʨʘʢʪʥʝ ʬʦʨʤʫʚʘʥʥʷ ʚʠʟʥʘʯʝʥʥʷ ʪʨʘʥʟʠʪʠʚʥʦʩʪʽ ʤʦʞʝ 

ʙʫʪʠ ʧʝʨʝʰʢʦʜʦʶ ʫ ʟʘʩʚʦʻʥʥʷ ʧʨʠʥʮʠʧʫ. ʉʪʚʦʨʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ, ʘʜʘʧʪʦʚʘʥʠʭ 

ʪʘ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʧʣʘʥʽʚ ï ʰʣʷʭ ʧʦʜʦʣʘʥʥʷ ʧʨʦʙʣʝʤ ʟʘʚʜʷʢʠ 

ʚʠʢʦʨʠʩʪʘʥʥʶ ʽʥʩʪʨʫʤʝʥʪʽʚ ʐɯ. ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʥʘʚʯʘʣʴʥʽ ʩʠʩʪʝʤʠ, ʱʦ ʙʘʟʫʶʪʴʩʷ 

ʥʘ ʐɯ, ʤʦʞʫʪʴ ʩʪʝʞʠʪʠ ʟʘ ʧʨʦʛʨʝʩʦʤ ʩʪʫʜʝʥʪʽʚ, ʚʠʷʚʣʷʪʠ ʩʬʝʨʠ, ʜʝ ʚʦʥʠ ʤʘʶʪʴ 

ʧʨʦʙʣʝʤʠ, ʪʘ ʥʘʜʘʚʘʪʠ ʚʩʝʦʭʦʧʣʶʶʯʫ ʧʽʜʪʨʠʤʢʫ ʪʘ ʟʚʦʨʦʪʥʠʡ ʟʚô̫ ʟʦʢ. ʊʘʢʦʞ 

ʚʠʢʣʘʜʘʯʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʐɯ ʫ ʩʪʚʦʨʝʥʥʽ ʙʽʣʴʰ ʩʫʯʘʩʥʠʭ ʪʘ ʨʝʣʝʚʘʥʪʥʠʭ 
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ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʦʮʽʥʶʚʘʥʥʷ, ʱʦ ʜʦʧʦʤʘʛʘʻ 

ʟʙʽʣʴʰʠʪʠ ʯʘʩ ʜʣʷ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʨʦʙʦʪʠ ʟʽ ʩʪʫʜʝʥʪʘʤʠ [3, c. 14ï23]. 

ɺʠʢʣʘʜʘʯʽ ʤʘʶʪʴ ʟʤʦʛʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʐɯ ʟʘʜʣʷ ʥʘʧʠʩʘʥʥʷ ʩʠʣʘʙʫʩʽʚ 

ʜʠʩʮʠʧʣʽʥ, ʱʦ ʚʢʣʶʯʘʪʠʤʫʪʴ ʚʧʨʘʚʠ ʪʘ ʧʣʘʥʠ ʟʘʥʷʪʴ ʟ ʪʝʤʠ ʪʨʘʥʟʠʪʠʚʥʦʩʪʽ. 

Eduaide.AI ʪʘ LearningMate ʻ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʛʝʥʝʨʘʮʽʾ ʧʣʘʥʽʚ, ʪʝʩʪʽʚ, ʨʦʙʦʯʠʭ 

ʘʨʢʫʰʽʚ ʽ ʟʘʚʜʘʥʴ, ʷʢʽ ʤʦʞʥʘ ʘʜʘʧʪʫʚʘʪʠ ʜʦ ʧʦʪʨʝʙ ʩʪʫʜʝʥʪʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʻ 

ʜʞʝʨʝʣʦʤ ʽʥʢʣʶʟʠʚʥʦʩʪʽ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʦʩʚʽʪʠ, ʘʜʞʝ ʚʽʥ ʤʦʞʝ ʜʠʬʝʨʝʥʮʽʶʚʘʪʠ 

ʢʦʥʪʝʥʪ ʪʘ ʥʘʜʘʚʘʪʠ ʙʘʛʘʪʦʤʦʚʥʫ ʧʽʜʪʨʠʤʢʫ, ʨʦʙʣʷʯʠ ʥʘʚʯʘʥʥʷ ʜʦʩʪʫʧʥʽʰʠʤ. 

ʄʘʪʝʨʽʘʣ ʥʘʚʯʘʥʥʷ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʙʽʣʴʰ ʽʥʪʝʨʘʢʪʠʚʥʠʤ ʟʘʚʜʷʢʠ ʤʝʪʦʜʘʤ ʩʠʥʪʝʟʫ 

ʐɯ. ɼʦʜʘʪʦʢ ALTER-Math ʚʠʢʦʨʠʩʪʦʚʫʻ ʢʦʥʮʝʧʮʽʶ çʥʘʚʯʘʥʥʷ ʯʝʨʝʟ ʚʠʢʣʘʜʘʥʥʷè ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʐɯ, ʷʢʘ ʩʧʦʥʫʢʘʻ ʩʪʫʜʝʥʪʽʚ ʛʣʠʙʰʝ ʨʦʟʫʤʽʪʠ ʤʘʪʝʨʽʘʣ ʯʝʨʝʟ 

ʧʦʷʩʥʝʥʥʷ ʪʨʘʥʟʠʪʠʚʥʦʩʪʽ ʚʽʨʪʫʘʣʴʥʦʤʫ ʘʛʝʥʪʫ. ʐɯ ʟʥʘʯʥʦ ʩʧʨʦʱʫʻ ʦʮʽʥʶʚʘʥʥʷ 

ʨʦʟʫʤʽʥʥʷ ʪʨʘʥʟʠʪʠʚʥʦʩʪʽ, ʘʚʪʦʤʘʪʠʯʥʦ ʦʮʽʥʶʶʯʠ ʚʽʜʧʦʚʽʜʽ ʨʽʟʥʠʭ ʬʦʨʤʘʪʽʚ. 

ɯʥʩʪʨʫʤʝʥʪʠ ʥʘ ʢʰʪʘʣʪ Gradescope ʪʘ Kada ʥʘʜʘʶʪʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʦʮʽʥʶʚʘʥʥʷ ʪʘ 

ʜʝʪʘʣʴʥʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚô̫ ʟʦʢ, ʧʨʦʚʦʜʷʪʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʦʮʽʥʶʚʘʥʥʷ ʨʽʟʥʠʭ 

ʬʦʨʤʘʪʽʚ ʚʽʜʧʦʚʽʜʝʡ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʥʘʜʘʶʪʴ ʜʝʪʘʣʴʥʠʡ ʬʽʜʙʝʢ, ʱʦ ʚʢʣʶʯʘʻ 

ʨʝʮʝʥʟʽʶ ʥʘ ʚʽʜʧʦʚʽʜʴ, ʘʥʘʣʽʟ ʧʦʤʠʣʦʢ ʽ ʾʭ ʨʦʟʙʽʨ. ʐɯ ʚʠʷʚʣʷʻ ʧʦʤʠʣʢʦʚʽ ʫʷʚʣʝʥʥʷ 

ʧʨʦ ʪʨʘʥʟʠʪʠʚʥʽʩʪʴ ʪʘ ʥʘʜʘʶʯʠ ʮʽʣʴʦʚʽ ʧʦʷʩʥʝʥʥʷ, ʘ ʪʘʢʦʞ ʚʽʜʩʪʝʞʫʶʯʠ ʧʨʦʛʨʝʩ 

ʩʪʫʜʝʥʪʽʚ. ɿʘʚʜʷʢʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ (NLP), ʐɯ 

ʘʥʘʣʽʟʫʻ ʚʽʜʧʦʚʽʜʽ ʩʪʫʜʝʥʪʽʚ ʽ ʚʠʷʚʣʷʻ ʧʦʰʠʨʝʥʽ ʪʨʫʜʥʦʱʽ ʫ ʨʦʟʫʤʽʥʥʽ 

ʪʨʘʥʟʠʪʠʚʥʦʩʪʽ [2]. 

ɿʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚ ʛʘʣʫʟʽ ʐɯ ʚ ʦʩʚʽʪʽ (AIEd), ʽʥʩʪʨʫʤʝʥʪʠ ʐɯ ʤʦʞʫʪʴ 

ʧʦʢʨʘʱʫʚʘʪʠ ʟʥʘʥʥʷ ʚ ʤʘʪʝʤʘʪʠʮʽ ʪʘ ʩʫʤʽʞʥʠʭ ʦʙʣʘʩʪʷʭ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ 

ʥʘ ʙʘʟʽ ALTER-Math ʪʘ ʧʣʘʪʬʦʨʤ ʘʜʘʧʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʝʤʦʥʩʪʨʫʶʪʴ ʧʦʟʠʪʠʚʥʫ 

ʜʠʥʘʤʽʢʫ [4]. 

ʅʝʦʙʭʽʜʥʽ ʧʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʐɯ ʥʘ 

ʨʦʟʫʤʽʥʥʷ ʪʨʘʥʟʠʪʠʚʥʦʩʪʽ. ʈʽʟʥʽ ʧʽʜʭʦʜʠ ʐɯ ʤʘʶʪʴ ʩʚʦʾ ʧʝʨʝʚʘʛʠ: ʧʝʨʩʦʥʘʣʽʟʘʮʽʷ 

ʥʘʚʯʘʥʥʷ, ʡʦʛʦ ʽʥʢʣʶʟʠʚʥʽʩʪʴ, ʜʦʩʪʫʧʥʽʩʪʴ, ʝʢʦʥʦʤʽʷ ʯʘʩʫ ʚʠʢʣʘʜʘʯʽʚ. ʆʜʥʘʢ 

ʽʩʥʫʶʪʴ ʦʙʤʝʞʝʥʥʷ: ʥʘʨʘʟʽ ʩʠʩʪʝʤʠ ʐɯ ʥʝ ʤʦʞʫʪʴ ʧʦʚʥʽʩʪʶ ʘʥʘʣʽʟʫʚʘʪʠ 

ʝʤʦʮʽʡʥʠʡ ʩʪʘʥ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʫʧʝʨʝʜʞʝʥʥʷ. ʇʦʪʨʽʙʥʦ ʟʘʩʪʦʩʫʚʘʪʠ 

ʐɯ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʣʶʜʠʥʠ (ʚʠʢʣʘʜʘʯʘ) ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ. ɺʘʞʣʠʚʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʧʦʪʝʥʮʽʡʥʠʡ ʮʠʬʨʦʚʠʡ ʨʦʟʨʠʚ [5, c. 5ï8]. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʐɯ ʚ ʧʨʦʮʝʩʽ ʘʥʘʣʽʟʫ ʪʨʘʥʟʠʪʠʚʥʦʩʪʽ ʙʽʥʘʨʥʠʭ ʚʽʜʥʦʰʝʥʴ 

ʟʘʣʠʰʘʻʪʴʩʷ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʫ ʨʦʟʚʠʪʢʫ STEM-ʦʩʚʽʪʠ ʟʘʜʣʷ 

ʧʦʢʨʘʱʝʥʥʷ ʟʘʩʚʦʻʥʥʷ ʢʦʥʮʝʧʮʽʾ ʩʪʫʜʝʥʪʘʤʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʡʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʘʥʘʣʽʟʫ ʽ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ɯʩʪʦʨʠʯʥʘ ʜʦʚʽʜʢʘ 

ʚʠʪʦʢʽʚ ʙʽʥʘʨʥʠʭ ʚʽʜʥʦʰʝʥʴ ʧʽʜʢʨʝʩʣʶʻ ʾʭʥʶ ʬʫʥʜʘʤʝʥʪʘʣʴʥʫ ʬʫʥʢʮʽʶ ʫ 

ʤʘʪʝʤʘʪʠʮʽ ʽ ʣʦʛʽʮʽ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ, ʟʘʩʦʙʠ ʐɯ ʧʨʦʧʦʥʫʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʧʽʜʭʦʜʽʚ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʚʠʢʣʘʜʘʥʥʷ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʪʨʘʥʟʠʪʠʚʥʦʩʪʽ - ʚʽʜ ʛʝʥʝʨʘʮʽʾ 

ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʦ ʥʘʜʘʥʥʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ. ʇʦʧʨʠ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʐɯ ʚ ʜʘʥʽʡ ʛʘʣʫʟʽ, ʚʞʝ ʽʩʥʫʶʪʴ 

ʜʘʥʽ, ʱʦ ʟʘʩʚʽʜʯʫʶʪʴ ʡʦʛʦ ʧʦʪʝʥʮʽʘʣ ʫ ʧʽʜʚʠʱʝʥʥʽ ʨʦʟʫʤʽʥʥʷ ʪʘ ʟʘʣʫʯʝʥʦʩʪʽ 

ʩʪʫʜʝʥʪʽʚ, ʧʦʢʨʘʱʝʥʥʽ ʜʦʩʪʫʧʥʦʩʪʽ ʦʩʚʽʪʠ. 
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ʄʠ ʞʠʚʝʤʦ ʚ ʯʘʩ, ʢʦʣʠ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʚʠʚʘʶʪʴʩʷ ʰʘʣʝʥʠʤʠ ʪʝʤʧʘʤʠ, ʽ ʤʘʡʞʝ 

ʚʩʝ ʥʘʚʢʦʣʦ ï ʚʽʜ ʙʘʥʘʣʴʥʦʛʦ ʦʥʣʘʡʥ-ʟʘʤʦʚʣʝʥʥʷ ʾʞʽ ʜʦ ʢʝʨʫʚʘʥʥʷ ʨʦʟʫʤʥʠʤ 

ʙʫʜʠʥʢʦʤ ï ʧʦʚô̫ ʟʘʥʝ ʟ ʘʣʛʦʨʠʪʤʘʤʠ. ʉʘʤʝ ʪʦʤʫ ʥʘʚʠʯʢʘ ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ ʚʞʝ ʜʘʚʥʦ ʧʝʨʝʩʪʘʣʘ ʙʫʪʠ ʧʨʠʚʽʣʝʻʤ ʧʨʦʛʨʘʤʽʩʪʽʚ ï ʚʦʥʘ ʩʪʘʣʘ 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʜʣʷ ʢʦʞʥʦʾ ʩʫʯʘʩʥʦʾ ʣʶʜʠʥʠ. 

ɺʘʞʣʠʚʦ ʨʦʟʚʠʚʘʪʠ ʮʶ ʥʘʚʠʯʢʫ ʫ ʰʢʦʣʷʨʽʚ, ʘʜʞʝ ʫʯʥʽ 7ï9 ʢʣʘʩʽʚ ï ʮʝ ʜʽʪʠ, ʫ 

ʷʢʠʭ ʷʢʨʘʟ ʘʢʪʠʚʥʦ ʬʦʨʤʫʻʪʴʩʷ ʚʤʽʥʥʷ ʣʦʛʽʯʥʦ ʤʠʩʣʠʪʠ, ʘʥʘʣʽʟʫʚʘʪʠ, ʙʫʜʫʚʘʪʠ 

ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʽ ʟʚô̫ ʟʢʠ. ɯ ʩʘʤʝ ʟʘʨʘʟ ï ʥʘʡʢʨʘʱʠʡ ʤʦʤʝʥʪ, ʱʦʙ ʥʘʚʯʠʪʠ ʾʭ ʥʝ 

ʙʦʷʪʠʩʷ ʩʢʣʘʜʥʠʭ ʟʘʜʘʯ, ʘ ʚʤʽʪʠ ʙʘʯʠʪʠ ʩʪʨʫʢʪʫʨʫ ʧʨʦʙʣʝʤʠ ʡ ʢʨʦʢ ʟʘ ʢʨʦʢʦʤ 

ʟʥʘʭʦʜʠʪʠ ʰʣʷʭ ʜʦ ʾʾ ʨʦʟʚô̫ ʟʘʥʥʷ [1]. ʆʩʦʙʣʠʚʦ ʢʦʨʠʩʥʠʤʠ ʜʣʷ ʮʴʦʛʦ ʻ ʤʦʚʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ï ʚʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʘʙʩʪʨʘʢʪʥʽ ʘʣʛʦʨʠʪʤʽʯʥʽ ʧʦʥʷʪʪʷ 

ʥʘ ʧʨʘʢʪʠʮʽ. ɸʣʝ ʧʦʧʨʠ ʮʝ, ʚʩʝ ʱʝ ʽʩʥʫʻ ʧʨʦʙʣʝʤʘ ï ʜʽʻʚʽʩʪʴ ʤʝʪʦʜʽʚ ʥʘʚʯʘʥʥʷ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʯʘʩʪʦ ʟʘʣʠʰʘʻ ʙʘʞʘʪʠ ʢʨʘʱʦʛʦ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʯʘʩʪʦ ʘʩʦʮʽʶʻʪʴʩʷ ʚ ʫʯʥʽʚ ʽʟ ʪʨʫʜʥʦʱʘʤʠ 

ʫ ʩʧʨʠʡʥʷʪʪʽ ʩʠʥʪʘʢʩʠʩʫ ʪʘ ʣʦʛʽʯʥʦʾ ʧʦʙʫʜʦʚʠ ʧʨʦʛʨʘʤ, ʱʦ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ ʚʪʨʘʪʫ 

ʤʦʪʠʚʘʮʽʾ ʜʦ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ ʧʨʝʜʤʝʪʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʠʪʘʥʥʷ 

ʧʦʰʫʢʫ ʦʧʪʠʤʘʣʴʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʟʘʩʦʙʘʤʠ 

ʤʦʚ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʧʽʜʛʦʪʦʚʢʠ ʰʢʦʣʷʨʽʚ ʫ ʮʽʡ 

ʩʬʝʨʽ [2]. 

ʆʜʥʠʤ ʽʟ ʩʫʯʘʩʥʠʭ ʽ ʩʧʨʘʚʜʽ ʜʽʻʚʠʭ ʩʧʦʩʦʙʽʚ ʨʦʟʚʠʪʢʫ ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ ʫ ʰʢʦʣʷʨʽʚ ʻ ʤʝʪʦʜ çʧʨʦʛʨʘʤʫʚʘʥʥʷ ʯʝʨʝʟ ʝʢʩʧʝʨʠʤʝʥʪʠè. ʁʦʛʦ ʩʫʪʴ 
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ʧʨʦʩʪʘ ʡ ʟʨʦʟʫʤʽʣʘ: ʫʯʥʷʤ ʧʨʦʧʦʥʫʶʪʴ ʧʨʘʮʶʚʘʪʠ ʚ ʽʥʪʝʨʘʢʪʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, 

ʜʝ ʚʦʥʠ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠ ʯʘʩʪʠʥʠ ʢʦʜʫ ʡ ʦʜʨʘʟʫ ʙʘʯʠʪʠ, ʱʦ ʟ ʮʴʦʛʦ ʚʠʭʦʜʠʪʴ. 

ʊʘʢʠʡ ʬʦʨʤʘʪ ʫʨʦʢʫ ʜʦʟʚʦʣʷʻ ʚʽʜʽʡʪʠ ʚʽʜ ʥʫʜʥʦʛʦ ʟʘʟʫʙʨʶʚʘʥʥʷ ʧʨʘʚʠʣ ʽ ʥʘʪʦʤʽʩʪʴ 

ʜʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʜʽʪʷʤ ʩʘʤʠʤ ʜʦʩʣʽʜʞʫʚʘʪʠ, ʷʢ ʩʘʤʝ ʧʨʘʮʶʻ ʧʨʦʛʨʘʤʘ. 

ʅʘʡʛʦʣʦʚʥʽʰʝ ʚ ʮʴʦʤʫ ʤʝʪʦʜʽ ï ʤʠʪʪʻʚʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚô̫ ʟʦʢ. ʋʯʝʥʴ ʱʦʩʴ 

ʟʤʽʥʶʻ ʚ ʢʦʜʽ ï ʽ ʪʫʪ ʞʝ ʙʘʯʠʪʴ ʨʝʟʫʣʴʪʘʪ. ʅʘʧʨʠʢʣʘʜ, ʫ ʩʝʨʝʜʦʚʠʱʘʭ ʥʘ ʙʘʟʽ Python 

ʘʙʦ JavaScript ʤʦʞʥʘ ʥʘʣʘʰʪʫʚʘʪʠ ʚʽʟʫʘʣʽʟʘʮʽʶ, ʜʝ ʙʫʜʴ-ʷʢʽ ʟʤʽʥʠ ʚ ʧʘʨʘʤʝʪʨʘʭ 

ʘʣʛʦʨʠʪʤʫ ʧʦʢʘʟʫʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʛʨʘʬʽʢʽʚ, ʘʥʽʤʘʮʽʡ ʯʠ ʧʦʚʝʜʽʥʢʠ ʷʢʠʭʦʩʴ 

ʚʽʨʪʫʘʣʴʥʠʭ ʦʙô̒ ʢʪʽʚ. ʎʝ ʥʝ ʪʽʣʴʢʠ ʟʨʫʯʥʦ, ʘ ʱʝ ʡ ʚʝʩʝʣʦ: ʜʽʪʠ ʙʫʢʚʘʣʴʥʦ 

çʛʨʘʶʪʴʩʷè ʟ ʢʦʜʦʤ, ʝʢʩʧʝʨʠʤʝʥʪʫʶʪʴ, ʟʤʽʥʶʶʪʴ ʫʤʦʚʠ ï ʽ ʟʘʚʜʷʢʠ ʮʴʦʤʫ 

ʧʦʩʪʫʧʦʚʦ ʧʦʯʠʥʘʶʪʴ ʢʨʘʱʝ ʨʦʟʫʤʽʪʠ ʚʥʫʪʨʽʰʥʶ ʣʦʛʽʢʫ ʧʨʦʛʨʘʤ [3]. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʤʘʻ ʙʘʛʘʪʦ ʧʣʶʩʽʚ. ʇʦ-ʧʝʨʰʝ, ʚʽʥ ʜʦʧʦʤʘʛʘʻ ʨʦʟʚʠʚʘʪʠ 

ʘʥʘʣʽʪʠʯʥʝ ʤʠʩʣʝʥʥʷ: ʫʯʥʽ ʚʯʘʪʴʩʷ ʧʦʤʽʯʘʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ, 

ʰʫʢʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʨʽʰʝʥʥʷ. ʇʦ-ʜʨʫʛʝ, ʥʘʚʯʘʥʥʷ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʟʘʭʦʧʣʠʚʠʡ 

ʧʨʦʮʝʩ. ɼʠʥʘʤʽʢʘ, ʚʽʟʫʘʣʴʥʽ ʝʬʝʢʪʠ, ʰʚʠʜʢʠʡ ʨʝʟʫʣʴʪʘʪ ï ʫʩʝ ʮʝ ʩʧʨʘʚʜʽ ʪʨʠʤʘʻ 

ʫʚʘʛʫ ʡ ʚʠʢʣʠʢʘʻ ʽʥʪʝʨʝʩ ʜʦ ʪʝʤʠ. 

ʂʨʽʤ ʪʦʛʦ, ʟʥʠʢʘʻ ʩʪʨʘʭ ʧʝʨʝʜ ʧʦʤʠʣʢʘʤʠ: ʫʯʝʥʴ ʙʘʯʠʪʴ, ʱʦ ʱʦʩʴ ʥʝ 

ʧʨʘʮʶʻ, ʦʜʨʘʟʫ ʧʨʦʙʫʻ ʽʥʰʠʡ ʚʘʨʽʘʥʪ ï ʽ ʚʯʠʪʴʩʷ ʥʘ ʚʣʘʩʥʦʤʫ ʜʦʩʚʽʜʽ. 

ɺʪʽʤ, ʻ ʽ ʧʝʚʥʽ ʪʨʫʜʥʦʱʽ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʚʠʤʘʛʘʻ ʪʝʭʥʽʯʥʦʛʦ ʦʩʥʘʱʝʥʥʷ: 

ʧʦʪʨʽʙʥʽ ʢʦʤʧôʁ ʪʝʨʠ, ʩʪʘʙʽʣʴʥʠʡ ʜʦʩʪʫʧ ʜʦ ʽʥʪʝʨʥʝʪʫ, ʚʽʜʧʦʚʽʜʥʝ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ. ʊʘʢʦʞ ʫʯʠʪʝʣʽ ʧʦʚʠʥʥʽ ʚʠʪʨʘʯʘʪʠ ʯʘʩ ʽ ʩʠʣʠ ʥʘ ʩʪʚʦʨʝʥʥʷ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʟʘʚʜʘʥʴ, ʱʦ ʥʝ ʟʘʚʞʜʠ ʧʨʦʩʪʦ ʡ ʰʚʠʜʢʦ. 

ʈʝʘʣʽʟʫʚʘʪʠ ʤʝʪʦʜ ʤʦʞʥʘ ʪʘʢ [4]: 

ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʢʦʜʫʚʘʥʥʷ ï Replit, Jupyter 

Notebook, p5.js ï ʜʝ ʚʩʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

ʉʪʚʦʨʶʚʘʪʠ ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʟ ʧʨʠʢʣʘʜʘʤʠ, ʫ ʷʢʠʭ ʤʦʞʥʘ ʟʤʽʥʶʚʘʪʠ 

ʧʘʨʘʤʝʪʨʠ ʘʣʛʦʨʠʪʤʽʚ ʽ ʙʘʯʠʪʠ ʨʝʟʫʣʴʪʘʪ. 

ɼʘʚʘʪʠ ʫʯʥʷʤ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʩʘʤʦʩʪʽʡʥʝ ʜʦʩʣʽʜʞʝʥʥʷ 

ʘʣʛʦʨʠʪʤʽʚ: ʟʤʽʥʶʚʘʪʠ ʢʦʜ, ʪʝʩʪʫʚʘʪʠ ʚʘʨʽʘʥʪʠ, ʘʥʘʣʽʟʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪ. 

ʆʮʽʥʶʚʘʪʠ ʧʦʪʨʽʙʥʦ ʥʝ ʣʠʰʝ ʬʽʥʘʣʴʥʠʡ ʨʝʟʫʣʴʪʘʪ, ʘ ʡ ʩʘʤ ʧʨʦʮʝʩ ï ʭʽʜ 

ʤʠʩʣʝʥʥʷ, ʧʦʰʫʢ ʨʽʰʝʥʴ, ʣʦʛʽʢʫ ʝʢʩʧʝʨʠʤʝʥʪʽʚ. 

ʑʦʙ ʢʨʘʱʝ ʧʦʷʩʥʠʪʠ, ʷʢ ʩʘʤʝ ʧʨʘʮʶʻ ʤʝʪʦʜ çʧʨʦʛʨʘʤʫʚʘʥʥʷ ʯʝʨʝʟ 

ʝʢʩʧʝʨʠʤʝʥʪʠè, ʫʷʚʽʤʦ ʟʚʠʯʘʡʥʠʡ ʰʢʽʣʴʥʠʡ ʫʨʦʢ, ʧʨʠʩʚʷʯʝʥʠʡ ʪʝʤʽ ʘʣʛʦʨʠʪʤʽʚ 

ʩʦʨʪʫʚʘʥʥʷ. ɸʣʝ ʟʘʤʽʩʪʴ ʪʦʛʦ, ʱʦʙ ʧʨʦʩʪʦ ʧʝʨʝʧʠʩʫʚʘʪʠ ʢʦʜ ʽʟ ʧʽʜʨʫʯʥʠʢʘ ʯʠ 

ʩʣʫʭʘʪʠ ʧʦʷʩʥʝʥʥʷ ʚʯʠʪʝʣʷ, ʫʯʥʽ ʦʪʨʠʤʫʶʪʴ ʜʦʩʪʫʧ ʜʦ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʩʠʤʫʣʷʪʦʨʘ. 

ʋ ʥʴʦʤʫ ʤʦʞʥʘ ʟʤʽʥʶʚʘʪʠ ʚʭʽʜʥʽ ʜʘʥʽ ï ʥʘʧʨʠʢʣʘʜ, ʚʧʦʨʷʜʢʦʚʫʚʘʪʠ ʨʽʟʥʽ ʥʘʙʦʨʠ 

ʯʠʩʝʣ ï ʽ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʩʧʦʩʪʝʨʽʛʘʪʠ, ʷʢ ʩʘʤʝ ʧʨʘʮʶʻ ʪʦʡ ʯʠ ʽʥʰʠʡ ʘʣʛʦʨʠʪʤ. 

ʉʧʦʯʘʪʢʫ ʫʯʥʽ ʟʘʧʫʩʢʘʶʪʴ çʙʫʣʴʙʘʰʢʦʚʝè ʩʦʨʪʫʚʘʥʥʷ ʽ ʙʘʯʘʪʴ, ʷʢ ʯʠʩʣʘ 

ʧʦʚʽʣʴʥʦ çʩʧʣʠʚʘʶʪʴè ʫ ʧʨʘʚʠʣʴʥʦʤʫ ʧʦʨʷʜʢʫ. ʇʦʪʽʤ ʧʝʨʝʤʠʢʘʶʪʴʩʷ ʥʘ çh ʚʠʜʢʝè 

ʩʦʨʪʫʚʘʥʥʷ ʡ ʦʜʨʘʟʫ ʧʦʤʽʯʘʶʪʴ: ʧʨʦʮʝʩ ʽʜʝ ʽʥʘʢʰʝ, ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ. ʇʽʩʣʷ ʮʴʦʛʦ 

ʚʯʠʪʝʣʴ ʧʨʦʧʦʥʫʻ ʫʯʥʷʤ ʥʝ ʧʨʦʩʪʦ ʜʠʚʠʪʠʩʷ, ʘ ʩʘʤʦʩʪʽʡʥʦ ʟʤʽʥʠʪʠ ʬʨʘʛʤʝʥʪʠ 

ʢʦʜʫ: ʥʘʧʨʠʢʣʘʜ, ʟʤʽʥʠʪʠ ʫʤʦʚʠ ʦʙʤʽʥʫ ʝʣʝʤʝʥʪʽʚ ʘʙʦ ʚʧʨʦʚʘʜʠʪʠ ʧʽʜʨʘʭʫʥʦʢ 

ʢʽʣʴʢʦʩʪʽ ʦʧʝʨʘʮʽʡ. ɯ ʦʩʴ ʪʫʪ ʧʦʯʠʥʘʻʪʴʩʷ ʥʘʡʮʽʢʘʚʽʰʝ ï ʩʧʨʘʚʞʥʽʡ ʝʣʝʤʝʥʪ 

ʜʦʩʣʽʜʞʝʥʥʷ. ɼʽʪʠ ʝʢʩʧʝʨʠʤʝʥʪʫʶʪʴ, ʧʦʤʠʣʷʶʪʴʩʷ, ʧʨʦʙʫʶʪʴ ʱʝ ʨʘʟ ʽ, ʟʨʝʰʪʦʶ, 
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çʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 10 ʢʚʽʪʥʷ 2025, ˉ 15 
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ʩʘʤʦʩʪʽʡʥʦ ʜʦʭʦʜʷʪʴ ʚʠʩʥʦʚʢʽʚ: ʷʢʠʡ ʘʣʛʦʨʠʪʤ ʧʨʘʮʶʻ ʰʚʠʜʰʝ, ʯʦʤʫ ʽ ʚ ʷʢʠʭ 

ʚʠʧʘʜʢʘʭ. 

ʎʝ ʚʞʝ ʥʝ ʧʨʦʩʪʦ ʫʨʦʢ, ʘ ʤʘʡʞʝ ʣʘʙʦʨʘʪʦʨʥʘ ʨʦʙʦʪʘ ʟ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ï

 ʞʠʚʘ, ʮʽʢʘʚʘ ʡ ʥʘʦʯʥʘ. ʋʯʥʽ ʥʝ ʧʨʦʩʪʦ ʩʣʫʭʘʶʪʴ ʪʝʦʨʽʶ, ʚʦʥʠ çʧʨʦʞʠʚʘʶʪʴè ʾʾ. ɸ 

ʱʝ ï ʚʯʘʪʴʩʷ ʤʠʩʣʠʪʠ, ʘʥʘʣʽʟʫʚʘʪʠ ʡ ʜʦʚʦʜʠʪʠ ʚʣʘʩʥʫ ʪʦʯʢʫ ʟʦʨʫ ʥʘ ʦʩʥʦʚʽ 

ʢʦʥʢʨʝʪʥʠʭ ʧʨʠʢʣʘʜʽʚ. 

ʄʝʪʦʜ çʧʨʦʛʨʘʤʫʚʘʥʥʷ ʯʝʨʝʟ ʝʢʩʧʝʨʠʤʝʥʪʠè ï ʮʝ ʥʝ ʧʨʦʩʪʦ ʥʦʚʘʮʽʷ, ʘ 

ʨʝʘʣʴʥʠʡ ʩʧʦʩʽʙ ʟʨʦʙʠʪʠ ʫʨʦʢʠ ʽʥʬʦʨʤʘʪʠʢʠ ʮʽʢʘʚʽʰʠʤʠ ʡ ʝʬʝʢʪʠʚʥʽʰʠʤʠ. ɺʽʥ 

ʜʦʧʦʤʘʛʘʻ ʫʯʥʷʤ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʣʦʛʽʢʫ ʧʨʦʛʨʘʤ, ʚʯʠʪʴ ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʡ 

ʧʽʜʚʠʱʫʻ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʫ ʧʨʝʜʤʝʪʽ. ʇʦʧʨʠ ʧʝʚʥʽ ʚʠʢʣʠʢʠ, ʧʦʚô̫ ʟʘʥʽ ʟ ʪʝʭʥʽʯʥʠʤ 

ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʪʘ ʧʽʜʛʦʪʦʚʢʦʶ ʤʘʪʝʨʽʘʣʽʚ, ʪʘʢʠʡ ʧʽʜʭʽʜ ʤʦʞʝ ʽʩʪʦʪʥʦ ʧʽʜʚʠʱʠʪʠ 

ʷʢʽʩʪʴ ʥʘʚʯʘʥʥʷ ʘʣʛʦʨʠʪʤʽʟʘʮʽʾ ʡ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʋ ʤʘʡʙʫʪʥʴʦʤʫ ʚʘʨʪʦ 

ʟʦʩʝʨʝʜʠʪʠʩʷ ʥʘ ʩʪʚʦʨʝʥʥʽ ʛʦʪʦʚʠʭ ʤʝʪʦʜʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʧʦʣʝʛʰʘʪʴ 

ʫʯʠʪʝʣʷʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʽʻʾ ʤʦʜʝʣʽ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ. 
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ʉʫʯʘʩʥʠʡ ʪʨʝʥʜ çSTEM-ʦʩʚʽʪʘè ï ʮʝ ʢʦʥʮʝʧʮʽʷ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʫʯʥʽʚ ʟʘ ʯʦʪʠʨʤʘ ʧʨʦʬʽʣʴʥʠʤʠ ʜʠʩʮʠʧʣʽʥʘʤʠ (Science ï ʥʘʫʢʘ, Technology ï

 ʪʝʭʥʣʦʛʽʾ, Engineering ï ʽʥʞʝʥʝʨʽʷ, Mathematics ï ʤʘʪʝʤʘʪʠʢʘ) ʚ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʤʫ ʪʘ ʧʨʠʢʣʘʜʥʦʤʫ ʢʦʥʪʝʢʩʪʽ ï ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʠʤ 

ʬʝʥʦʤʝʥʦʤ ʚ ʘʩʧʝʢʪʽ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʨʦʚʽʜʥʠʭ ʢʨʘʾʥ ʩʚʽʪʫ. ʉʘʤʝ STEM-

ʦʩʚʽʪʘ ʩʧʨʠʷʻ ʮʽʣʽʩʥʦʤʫ ʩʧʨʠʡʥʷʪʪʶ ʩʚʽʪʫ ʪʘ ʧʦʢʘʟʫʻ ʧʨʠʢʣʘʜʥʝ ʩʧʨʷʤʫʚʘʥʥʷ 

ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ ʟ ʦʢʨʝʤʠʭ ʧʨʝʜʤʝʪʽʚ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʦʜʥʽʻʾ ʧʨʦʙʣʝʤʠ. ʉʘʤ ʧʽʜʭʽʜ 

ʜʦʟʚʦʣʷʻ ʨʦʟʚʠʥʫʪʠ ʦʩʦʙʠʩʪʽʩʪʴ ʨʽʟʥʦʩʪʦʨʦʥʥʴʦ ʽ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʠʡ ʥʘʫʢʦʚʠʡ 

ʧʦʪʝʥʮʽʘʣ ʜʝʨʞʘʚʠ [2]. 

ʄʝʪʦʜ ʧʨʦʻʢʪʽʚ ï ʮʝ ʧʝʜʘʛʦʛʽʯʥʠʡ ʧʽʜʭʽʜ, ʷʢʠʡ ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʘʢʪʠʚʥʫ 

ʜʽʷʣʴʥʽʩʪʴ ʫʯʥʽʚ ʫ ʧʨʦʮʝʩʽ ʩʪʚʦʨʝʥʥʷ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʜʫʢʪʫ ʘʙʦ ʚʠʨʽʰʝʥʥʷ 

ʧʨʘʢʪʠʯʥʦʾ ʟʘʜʘʯʽ. ʎʝʡ ʤʝʪʦʜ ʽʜʝʘʣʴʥʦ ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʢʦʥʮʝʧʮʽʻʶ STEM (Science, 

Technology, Engineering, Mathematics), ʦʩʢʽʣʴʢʠ ʦʙʠʜʚʘ ʧʽʜʭʦʜʠ ʙʘʟʫʶʪʴʩʷ ʥʘ 
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ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʩʪʽ, ʧʨʘʢʪʠʯʥʦʩʪʽ ʡ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ. ʆʢʨʽʤ ʪʦʛʦ, 

STEM ʧʽʜʭʽʜ ʽ ʤʝʪʦʜ ʧʨʦʻʢʪʽʚ ʤʘʶʪʴ ʱʝ ʨʷʜ ʩʧʽʣʴʥʠʭ ʨʠʩ: 

ʋ ʤʝʞʘʭ ʧʨʦʻʢʪʫ ʫʯʥʽ ʤʦʞʫʪʴ ʦʜʥʦʯʘʩʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʥʘʥʥʷ ʟ ʢʽʣʴʢʦʭ 

ʛʘʣʫʟʝʡ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʤʦʜʝʣʽ ʤʦʩʪʘ ʟʘʣʫʯʘʶʪʴʩʷ ʬʽʟʠʢʘ (ʚʠʚʯʝʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ), ʤʘʪʝʤʘʪʠʢʘ (ʦʙʯʠʩʣʝʥʥʷ), ʪʝʭʥʦʣʦʛʽʾ (ʤʘʪʝʨʽʘʣʠ), ʽʥʞʝʥʝʨʽʷ 

(ʢʦʥʩʪʨʫʢʮʽʷ). ʊʘʢʠʤ ʯʠʥʦʤ, ʫʯʥʽ ʚʽʜ ʬʨʘʛʤʝʥʪʘʨʥʦʛʦ ʚʠʚʯʝʥʥʷ ʜʽʡʩʥʦʩʪʽ 

ʧʝʨʝʭʦʜʷʪʴ ʜʦ ʮʽʣʽʩʥʦʛʦ.  

STEM-ʦʩʚʽʪʘ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʨʝʘʣʴʥʠʭ ʧʨʦʙʣʝʤʘʭ. ʄʝʪʦʜ ʧʨʦʻʢʪʽʚ ʜʦʟʚʦʣʷʻ 

ʫʯʥʷʤ ʟʥʘʭʦʜʠʪʠ ʨʽʰʝʥʥʷ ʪʘʢʠʭ ʟʘʜʘʯ ʫ ʢʦʤʘʥʜʥʽʡ ʨʦʙʦʪʽ. 

ʋʯʥʽ ʚʯʘʪʴʩʷ ʧʨʘʮʶʚʘʪʠ ʚ ʛʨʫʧʘʭ, ʧʣʘʥʫʚʘʪʠ ʨʦʙʦʪʫ, ʜʽʣʠʪʠ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ, ʘʥʘʣʽʟʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ï ʮʝ ʚʘʞʣʠʚʽ ʥʘʚʠʯʢʠ ʫ STEM-ʩʬʝʨʽ. 

ʇʨʦʻʢʪʠ ʩʪʠʤʫʣʶʶʪʴ ʜʦʩʣʽʜʥʠʮʴʢʫ ʜʽʷʣʴʥʽʩʪʴ, ʝʢʩʧʝʨʠʤʝʥʪʠ ʪʘ ʧʦʰʫʢ 

ʥʦʚʠʭ ʨʽʰʝʥʴ ï ʦʩʥʦʚʘ ʥʘʫʢʦʚʦʛʦ ʤʠʩʣʝʥʥʷ. 

ʇʨʦʻʢʪʠ ʧʨʠʨʦʜʥʦ ʽʥʪʝʛʨʫʶʪʴʩʷ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʘʙʦ ʨʝʘʣʽʟʫʶʪʴʩʷ ʫ 

ʧʦʟʘʫʨʦʯʥʠʡ ʯʘʩ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʝʢʪʥʦʛʦ ʤʝʪʦʜʫ ʷʢ ʦʩʚʽʪʥʴʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʚʽʜʧʦʚʽʜʘʻ ʢʣʶʯʦʚʠʤ ʟʘʩʘʜʘʤ ʩʫʯʘʩʥʦʾ ʦʩʚʽʪʠ, ʦʩʢʽʣʴʢʠ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ 

ʢʨʠʪʠʯʥʦʛʦ ʡ ʢʨʝʘʪʠʚʥʦʛʦ ʤʠʩʣʝʥʥʷ ï ʛʦʣʦʚʥʠʭ ʩʢʣʘʜʥʠʢʽʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ 

ʟʨʦʩʪʘʥʥʷ ʦʩʦʙʠʩʪʦʩʪʽ. ʈʦʙʦʪʘ ʥʘʜ ʥʘʚʯʘʣʴʥʠʤʠ ʧʨʦʻʢʪʘʤʠ ʬʦʨʤʫʻ ʪʘʢʽ ʥʘʚʠʯʢʠ, 

ʷʢ ʫʤʽʥʥʷ ʘʥʘʣʽʟʫʚʘʪʠ, ʦʙʠʨʘʪʠ ʡ ʧʦʨʽʚʥʶʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʟʚô̫ ʟʢʠ 

ʟ ʫʞʝ ʚʠʚʯʝʥʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʘʨʛʫʤʝʥʪʫʚʘʪʠ ʚʣʘʩʥʽ ʜʫʤʢʠ, ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ 

ʨʝʟʫʣʴʪʘʪʠ, ʧʨʦʷʚʣʷʪʠ ʩʘʤʦʩʪʽʡʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʢʨʠʪʠʯʥʦ ʦʮʽʥʶʚʘʪʠ ʦʪʨʠʤʘʥʽ ʬʘʢʪʠ 

ʪʘ ʧʝʨʝʚʽʨʷʪʠ ʾʭʥʶ ʜʦʩʪʦʚʽʨʥʽʩʪʴ [1]. 

ʇʝʨʝʚʘʛʠ ʤʝʪʦʜʫ ʧʨʦʝʢʪʽʚ ʷʢ ʧʝʜʘʛʦʛʽʯʥʦʾ ʪʝʭʥʦʣʦʛʽʾ: 

¶ ʩʪʚʦʨʶʶʪʴʩʷ ʫʤʦʚʠ ʜʣʷ ʧʦʚʥʦʮʽʥʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʩʘʤʦʚʠʨʘʞʝʥʥʷ ʫʯʥʽʚ; 

¶ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʪʨʘʜʠʮʽʡʥʠʭ ʨʦʣʝʡ ï ʫʯʠʪʝʣʴ ʩʪʘʻ 

ʬʘʩʠʣʽʪʘʪʦʨʦʤ, ʘ ʫʯʝʥʴ ï ʘʢʪʠʚʥʠʤ ʫʯʘʩʥʠʢʦʤ ʥʘʚʯʘʥʥʷ; 

¶ ʬʦʨʤʫʻʪʴʩʷ ʥʘʚʠʯʢʘ ʝʬʝʢʪʠʚʥʦʾ ʢʦʤʘʥʜʥʦʾ ʚʟʘʻʤʦʜʽʾ; 

¶ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʽʥʪʝʛʨʘʮʽʷ ʟʥʘʥʴ ʟ ʨʽʟʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ; 

¶ ʟʨʦʩʪʘʻ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʫ ʥʘʚʯʘʥʥʽ ʪʘ ʚʥʫʪʨʽʰʥʷ ʤʦʪʠʚʘʮʽʷ ʜʦ ʧʽʟʥʘʥʥʷ; 

¶ ʟʙʘʛʘʯʫʶʪʴʩʷ ʪʘ ʫʨʽʟʥʦʤʘʥʽʪʥʶʶʪʴʩʷ ʦʩʚʽʪʥʽ ʤʝʪʦʜʠʢʠ ʡ ʧʽʜʭʦʜʠ. 

ʈʦʣʴ ʫʯʠʪʝʣʷ ʟʤʽʥʶʻʪʴʩʷ: ʚʽʥ ʫʞʝ ʥʝ ʻ ʜʞʝʨʝʣʦʤ ʛʦʪʦʚʠʭ ʟʥʘʥʴ, ʘ ʚʠʩʪʫʧʘʻ 

ʦʨʛʘʥʽʟʘʪʦʨʦʤ ʧʽʟʥʘʚʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚ. ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʠʤ ʧʨʠ ʮʴʦʤʫ ʻ 

ʚʠʢʦʥʘʥʥʷ ʚʯʠʪʝʣʝʤ ʨʦʣʽ ʤʝʥʪʦʨʘ, ʢʦʫʯʘ, ʷʢʠʡ ʥʝ ʜʘʻ ʛʦʪʦʚʠʭ ʨʽʰʝʥʴ, ʘ ʣʠʰʝ 

ʚʢʘʟʫʻ ʥʘ ʤʦʞʣʠʚʫ ʧʦʤʠʣʢʫ ʯʠ ʥʝʧʨʘʚʠʣʴʥʦ ʦʙʨʘʥʠʡ ʰʣʷʭ. ɿʘʚʜʷʢʠ ʪʘʢʦʤʫ 

ʧʽʜʭʦʜʫ ʟʤʽʥʶʻʪʴʩʷ ʽ ʧʩʠʭʦʣʦʛʽʯʥʘ ʘʪʤʦʩʬʝʨʘ ʚ ʢʣʘʩʽ ï ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʥʘʙʫʚʘʻ 

ʙʽʣʴʰ ʚʽʜʢʨʠʪʦʛʦ, ʜʝʤʦʢʨʘʪʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʚ ʷʢʦʤʫ ʦʩʥʦʚʥʘ ʽʥʽʮʽʘʪʠʚʘ 

ʧʝʨʝʭʦʜʠʪʴ ʜʦ ʫʯʥʽʚ. ɺʯʠʪʝʣʴ ʥʽʙʠ çʧʝʨʝʚʝʨʪʘʻ ʢʣʘʩè ʽ ʡʦʛʦ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʘ 

ʨʦʙʦʪʘ ʩʪʘʻ ʩʘʤʦʩʪʽʡʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʫʯʥʽʚ, ʧʦʰʫʢʦʚʦʛʦ, ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʽ ʪʚʦʨʯʦʛʦ 

ʭʘʨʘʢʪʝʨʫ. 

ʊʘʢʦʞ ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʡ ʩʪʘʪʫʩ ʫʯʥʷ ï ʟ ʧʘʩʠʚʥʦʛʦ ʩʣʫʭʘʯʘ ʚʽʥ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʘʢʪʠʚʥʦʛʦ ʫʯʘʩʥʠʢʘ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʉʘʤʝ ʚ ʪʘʢʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʬʦʨʤʫʻʪʴʩʷ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, ʨʦʟʚʠʪʦʢ ʷʢʦʛʦ ʚ 

ʤʝʞʘʭ ʪʨʘʜʠʮʽʡʥʦʛʦ ʫʨʦʢʫ ʯʘʩʪʦ ʻ ʦʙʤʝʞʝʥʠʤ. ʋʯʥʽ ʧʦʯʠʥʘʶʪʴ ʩʘʤʦʩʪʽʡʥʦ 

ʘʥʘʣʽʟʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʦʙʠʨʘʪʠ ʤʝʪʦʜʠ ʽ ʬʦʨʤʠ ʨʦʙʦʪʠ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʣʘʩʥʦʾ 
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ʤʝʪʠ. ʅʘʚʽʪʴ ʷʢʱʦ ʧʨʦʝʢʪ ʥʝ ʙʫʚ ʫʩʧʽʰʥʠʤ, ʚʽʥ ʫʩʝ ʦʜʥʦ ʧʨʠʥʦʩʠʪʴ ʢʦʨʠʩʪʴ: 

ʘʥʘʣʽʟ ʧʦʤʠʣʦʢ ʤʦʪʠʚʫʻ ʜʦ ʥʦʚʠʭ ʩʧʨʦʙ, ʧʦʛʣʠʙʣʶʻ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʫ ʟʥʘʥʥʷʭ. 

ʊʘʢʠʡ ʧʨʦʮʝʩ ʩʘʤʦʨʝʬʣʝʢʩʽʾ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʦʙô̒ ʢʪʠʚʥʦʛʦ ʧʦʛʣʷʜʫ ʥʘ ʩʚʽʪ ʽ ʥʘ 

ʩʝʙʝ. ʈʦʙʦʪʘ ʚ ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ, ʷʢʘ ʯʘʩʪʦ ʚʠʥʠʢʘʻ ʚ ʤʝʞʘʭ ʧʨʦʻʢʪʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʩʪʠʤʫʣʶʻ ʧʽʟʥʘʚʘʣʴʥʫ ʘʢʪʠʚʥʽʩʪʴ ʰʢʦʣʷʨʽʚ [1]. 

ʂʨʽʤ ʪʦʛʦ, ʤʝʪʦʜ ʧʨʦʝʢʪʽʚ ʜʘʻ ʟʤʦʛʫ ʬʦʨʤʫʚʘʪʠ ʪʘʢʫ ʚʘʞʣʠʚʫ ʷʢʽʩʪʴ 

ʦʩʦʙʠʩʪʦʩʪʽ, ʷʢ ʨʦʙʦʪʘ ʚ ʢʦʤʘʥʜʽ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʣʠʰʝ ʚ ʜʽʾ ʪʘ ʥʝ ʤʦʞʝ ʙʫʪʠ 

ʟʘʩʚʦʻʥʠʡ ʚʝʨʙʘʣʴʥʦ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʛʨʫʧʦʚʠʭ ʧʨʦʝʢʪʽʚ, ʜʝ ʧʨʘʮʶʻ 

ʥʝʚʝʣʠʢʠʡ ʢʦʣʝʢʪʠʚ, ʽ ʚ ʧʨʦʮʝʩʽ ʩʧʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʠʥʠʢʘʻ ʡ ʩʧʽʣʴʥʠʡ ʧʨʦʜʫʢʪ. 

ʋʯʥʽ ʚʯʘʪʴʩʷ ʙʨʘʪʠ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʧʨʠʡʥʷʪʽ ʨʽʰʝʥʥʷ, ʬʦʨʤʫʻʪʴʩʷ ʚʽʜʯʫʪʪʷ 

ʟʦʙʦʚô̫ ʟʘʥʥʷ ʧʝʨʝʜ ʢʦʤʘʥʜʦʶ, ʚʤʽʥʥʷ ʜʝʣʝʛʫʚʘʪʠ ʦʙʦʚô̫ ʟʢʠ ʪʘ ʧʦʢʣʘʜʘʪʠʩʷ ʥʘ 

ʢʦʛʦʩʴ. 

ʋ ʧʝʨʽʦʜ ʥʘʚʯʘʥʥʷ ʚ ʦʩʥʦʚʥʽʡ ʰʢʦʣʽ, ʢʦʣʠ ʦʙʩʷʛ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʟʥʘʯʥʦ ʟʨʦʩʪʘʻ, ʽʥʪʝʨʝʩ ʫʯʥʽʚ ʜʦ ʦʢʨʝʤʠʭ ʧʨʝʜʤʝʪʽʚ ʯʘʩʪʦ ʟʤʝʥʰʫʻʪʴʩʷ. 

ʄʦʥʦʪʦʥʥʽʩʪʴ ʫʨʦʢʽʚ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʠʰʝ ʪʨʘʜʠʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʥʘʚʯʘʥʥʷ ʥʝ 

ʩʧʨʠʷʶʪʴ ʘʢʪʠʚʥʽʡ ʧʽʟʥʘʚʘʣʴʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʟʥʠʞʝʥʥʶ ʤʦʪʠʚʘʮʽʾ ʜʦ ʥʘʚʯʘʥʥʷ. 

ʋʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʻʢʪʥʦʛʦ ʤʝʪʦʜʫ ʜʦʧʦʤʘʛʘʻ ʚʽʜʥʦʚʠʪʠ ʪʘ ʧʽʜʩʠʣʠʪʠ ʽʥʪʝʨʝʩ ʜʦ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʜʦʩʚʽʜʫ ʩʚʽʜʯʘʪʴ, ʱʦ ʥʘ ʦʜʥʦʤʫ ʫʨʦʮʽ ʨʝʘʣʽʟʫʚʘʪʠ 

ʤʝʪʦʜ ʧʨʦʻʢʪʫ ʥʝʤʦʞʣʠʚʦ. ɼʣʷ ʮʴʦʛʦ ʪʨʝʙʘ ʟʘʚʯʘʩʥʦ ʩʧʣʘʥʫʚʘʪʠ ʧʝʚʥʫ ʪʝʤʫ. 

ʄʝʪʦʜ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʦʜʥʽʻʾ ʪʝʤʠ, ʨʦʟʜʽʣʫ, ʤʽʞ 

ʢʫʨʩʘʤʠ, ʤʽʞ ʨʽʟʥʠʤʠ ʧʨʝʜʤʝʪʘʤʠ. ɿʚʠʯʘʡʥʦ, ʙʫʜʝ ʟʘʪʨʘʯʝʥʦ ʡ ʚʽʜʧʦʚʽʜʥʠʡ ʯʘʩ ʥʘ 

ʚʠʢʦʥʘʥʥʷ ʮʽʻʾ ʨʦʙʦʪʠ [3]. 

ʆʩʥʦʚʥʽ ʝʪʘʧʠ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚʢʣʶʯʘʶʪʴ: 

1) ʧʦʧʝʨʝʜʥʻ ʧʣʘʥʫʚʘʥʥʷ ʧʨʦʻʢʪʫ ʚʯʠʪʝʣʝʤ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʚʯʘʣʴʥʦʾ 

ʧʨʦʛʨʘʤʠ ʪʘ ʨʽʚʥʷ ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʽʚ; 

2) ʩʧʽʣʴʥʝ ʦʙʛʦʚʦʨʝʥʥʷ ʪʘ ʛʝʥʝʨʫʚʘʥʥʷ ʽʜʝʡ ʫʯʥʷʤʠ ʧʽʜ ʯʘʩ ʤʦʟʢʦʚʦʛʦ 

ʰʪʫʨʤʫ, ʚʠʙʽʨ ʪʝʤʠ ʧʨʦʻʢʪʫ; 

3) ʩʪʚʦʨʝʥʥʷ ʨʦʙʦʯʠʭ ʤʽʢʨʦʛʨʫʧ; 

4) ʚʠʟʥʘʯʝʥʥʷ ʨʦʣʝʡ, ʦʙʛʦʚʦʨʝʥʥʷ ʤʦʞʣʠʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʪʚʦʨʯʦʾ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʫ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʯʘʩʦʚʠʭ ʤʝʞ; 

5) ʚʠʢʦʥʘʥʥʷ ʫʯʥʷʤʠ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ ʟʛʽʜʥʦ ʟ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʡ 

ʛʨʫʧʦʚʠʤʠ ʧʣʘʥʘʤʠ; 

6) ʧʝʨʝʚʽʨʢʘ ʧʨʦʤʽʞʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʣʷ ʢʦʨʠʛʫʚʘʥʥʷ ʧʦʜʘʣʴʰʠʭ ʜʽʡ; 

7) ʦʙʛʦʚʦʨʝʥʥʷ ʬʦʨʤʘʪʽʚ ʦʬʦʨʤʣʝʥʥʷ ʧʨʦʻʢʪʫ ʪʘ ʩʧʦʩʦʙʽʚ ʡʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ; 

8) ʧʨʝʟʝʥʪʘʮʽʷ ʥʘʧʨʘʮʴʦʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʟʘʭʠʩʪ ʧʨʦʻʢʪʫ; 

9) ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ: ʢʦʣʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟ, ʦʮʽʥʶʚʘʥʥʷ ʨʦʙʦʪʠ, 

ʬʦʨʤʫʣʶʚʘʥʥʷ ʚʠʩʥʦʚʢʽʚ ʽ ʨʝʬʣʝʢʩʽʷ. 

ʅʝʚʘʞʢʦ ʜʦʚʝʩʪʠ, ʱʦ ʮʽʥʥʽʩʪʴ ʧʨʦʝʢʪʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʧʦʣʷʛʘʻ ʥʝ ʪʘʢ ʫ 

ʨʝʟʫʣʴʪʘʪʘʭ, ʷʢ ʫ ʩʘʤʦʤʫ ʧʨʦʮʝʩʽ ʦʪʨʠʤʘʥʥʷ ʮʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʂʨʽʤ ʪʦʛʦ, ʮʷ 

ʪʝʭʥʦʣʦʛʽʷ ʩʧʨʠʷʻ ʤʦʪʠʚʘʮʽʡʥʦʤʫ ʨʦʟʚʠʪʢʫ ʩʪʫʜʝʥʪʽʚ, ʷʢʠʡ ʧʦʯʠʥʘʻʪʴʩʷ ʽʟ 

ʨʝʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʥʘʚʯʘʥʥʷ ʫ ʰʢʦʣʽ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʢʨʝʘʪʠʚʥʦʛʦ ʥʘʚʯʘʣʴʥʦ-

ʚʠʭʦʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 



ʉɽʂʎɯʗ: STEM-ʦʩʚʽʪʘ: ʰʣʷʭʠ ʚʧʨʦʚʘʜʞʝʥʥʷ, ʘʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʤʝʪʦʜ ʧʨʦʻʢʪʽʚ ʥʝ ʣʠʰʝ ʧʽʜʪʨʠʤʫʻ ʽʜʝʾ STEM, ʘʣʝ ʡ ʻ 
ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʾʭ ʨʝʘʣʽʟʘʮʽʾ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ. ɺʽʥ ʚʩʝ ʰʠʨʰʝ 
ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʩʠʩʪʝʤʽ ʦʩʚʽʪʠ ʥʘʰʦʾ ʢʨʘʾʥʠ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʥʘʩʪʫʧʥʠʤʠ 
ʯʠʥʥʠʢʘʤʠ: 

¶ ʥʝʦʙʭʽʜʥʽʩʪʶ ʥʝ ʪʽʣʴʢʠ ʧʝʨʝʜʘʚʘʪʠ ʫʯʥʷʤ ʟʥʘʥʥʷ, ʘ ʡ ʥʘʚʯʠʪʠ ʾʭ 
ʟʜʦʙʫʚʘʪʠ ʩʘʤʦʩʪʽʡʥʦ, ʫʤʽʪʠ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʥʠʤʠ ʜʣʷ ʨʦʟʚô̫ ʟʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ 
ʟʘʜʘʯ; 

¶ ʘʢʪʫʘʣʴʥʽʩʪʶ ʥʘʙʫʪʪʷ çʤô̫ ʢʠʭè ʥʘʚʠʯʦʢ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʨʽʟʥʠʭ 
ʩʦʮʽʘʣʴʥʠʭ ʨʦʣʝʡ; 

¶ ʚʘʞʣʠʚʽʩʪʶ ʦʧʘʥʫʚʘʥʥʷ ʫʯʥʷʤʠ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʤʝʪʦʜʽʚ ʨʦʙʦʪʠ: ʫʤʽʥʥʷ 
ʟʙʠʨʘʪʠ ʨʝʣʝʚʘʥʪʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʘʥʘʣʽʟʫʚʘʪʠ ʾʾ ʟ ʨʽʟʥʠʭ ʧʦʟʠʮʽʡ, ʬʦʨʤʫʣʶʚʘʪʠ 
ʛʽʧʦʪʝʟʠ ʪʘ ʨʦʙʠʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʚʠʩʥʦʚʢʠ. 
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1. ɯʛʥʘʪʝʥʢʦ ʅ., ʄʝʣʴʥʠʯʝʥʢʦ ʃ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ STEM-ʧʨʦʻʢʪʽʚ ʫ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ 
ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʫʤʽʥʴ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʧʦʯʘʪʢʦʚʦʾ ʰʢʦʣʠ. ɻʽʨʩʴʢʘ ʰʢʦʣʘ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ, 2018. 
ˉ19. ʉ. 131ï136. 

2. ʂʨʘʤʘʨʝʥʢʦ ʊ. ɻ., ʂʦʨʦʣʴʩʴʢʠʡ ɺ. ɺ., ʉʝʤʝʨʠʢʦʚ ʉ. ʆ., ʐʦʢʘʣʶʢ ʉ. ɺ. ɯʥʥʦʚʘʮʽʡʥʽ 
ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʥʘʚʯʘʥʥʷ ʤʘʪʝʤʘʪʠʢʠ ; ʟʘ ʨʝʜ. ʄ. ɯ. ɾʘʣʜʘʢʘ. 2-ʛʝ ʚʠʜ., ʧʝʨʝʨʦʙʣ. 
ʽ ʜʦʧʦʚ. ʂʨʠʚʠʡ ʈʽʛ, 2019. 

3. ʉʪʝʧʘʥʶʢ ɸ. ɺ., ʃʘʢʦʪʘʰ ʆ.-ɼ. ɯ. ʄʝʪʦʜ ʧʨʦʻʢʪʽʚ ʷʢ ʟʘʩʽʙ ʨʝʘʣʽʟʘʮʽʾ STEM-ʦʩʚʽʪʠ. Innovations 
and Prospects in Modern Science: Proceedings of VI International Scientific and Practical Conference 
(Stockholm, Sweden, 5ï7 June 2023). Stockholm, 2023.ʉ. 354ï360. 

ɯʅʉʊʈʋʄɽʅʊʀ ɼʃʗ ʉʊɺʆʈɽʅʅʗ ɺɽɹʈɽʉʋʈʉɯɺ ʗʂ ʏɸʉʊʀʅɸ STEM-
ʆʉɺɯʊʀ 

ɻʣʫʰʦʢ ɼʘʥʠʣʦ ʈʫʩʣʘʥʦʚʠʯ 
ʟʜʦʙʫʚʘʯ ʜʨʫʛʦʛʦ (ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ 

(ɯʥʬʦʨʤʘʪʠʢʘ), 
ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

hlushok_dr@fizmat.tnpu.edu.ua 

ʐʤʠʛʝʨ ɻʘʣʠʥʘ ʇʝʪʨʽʚʥʘ 
ʢʘʥʜʠʜʘʪ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 
ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

shmyger@ fizmat. npu.edu.ua 

ʊʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʛʨʝʩ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʥʘ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ, ʩʧʨʠʷʶʯʠ 
ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʟʤʽʩʪʫ ʪʘ ʬʦʨʤ ʥʘʚʯʘʥʥʷ. ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʥʘʧʨʷʤʽʚ ʩʫʯʘʩʥʦʾ 
ʦʩʚʽʪʠ ʻ STEM-ʦʩʚʽʪʘ, ʷʢʘ ʦʙô̒ ʜʥʫʻ ʪʘʢʽ ʛʘʣʫʟʽ ʟʥʘʥʴ, ʷʢ ʥʘʫʢʘ, ʪʝʭʥʦʣʦʛʽʷ, 
ʽʥʞʝʥʝʨʽʷ, ʤʘʪʝʤʘʪʠʢʘ, ʘ ʟ ʥʝʜʘʚʥʴʦʛʦ ʯʘʩʫ ï ʪʘʢʦʞ ʽ ʤʠʩʪʝʮʪʚʦ (STEAM). 
ɿʘʟʥʘʯʝʥʠʡ ʧʽʜʭʽʜ ʚʠʩʪʫʧʘʻ ʚʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʨʦʟʚʠʪʢʫ ʰʢʦʣʷʨʽʚ ʚ ʫʤʦʚʘʭ 
ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʚ ʥʠʭ STEM-ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ. 
ʆʜʥʽʻʶ ʟ ʝʬʝʢʪʠʚʥʠʭ ʩʢʣʘʜʦʚʠʭ ʬʦʨʤʫʚʘʥʥʷ ʪʘʢʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʻ 
ʨʦʟʨʦʙʣʝʥʥʷ ʚʝʙʨʝʩʫʨʩʽʚ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʦʩʚʽʪʥʽʭ ʧʨʦʻʢʪʽʚ [1]. 

ɺʘʞʣʠʚʦ, ʱʦʙ ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ, ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʦʧʨʘʮʶʚʘʥʥʷ STEM-
ʧʨʦʻʢʪʽʚ, ʘʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʤʦʞʣʠʚʦʩʪʽ ʩʫʯʘʩʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʜʣʷ 
ʩʪʚʦʨʝʥʥʷ ʚʝʙʨʝʩʫʨʩʽʚ ʪʘ ʨʦʙʦʪʠ ʥʘʜ ʥʠʤʠ. ɺʝʙʩʘʡʪʠ, ʙʣʦʛʠ, ʜʦʜʘʪʢʠ, ʧʣʘʪʬʦʨʤʠ, 
ʽʥʪʝʨʘʢʪʠʚʥʽ ʚʧʨʘʚʠ ʪʘ ʽʥʰʽ ʝʣʝʢʪʨʦʥʥʽ ʦʥʣʘʡʥ-ʨʝʩʫʨʩʠ ʚʽʜʢʨʠʚʘʶʪʴ ʥʦʚʠʡ 
ʤʘʩʰʪʘʙʥʠʡ ʧʨʦʩʪʽʨ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʪʚʦʨʯʦʩʪʽ ʪʘ ʽʥʞʝʥʝʨʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ.  

ʈʦʙʦʪʘ ʥʘʜ ʚʝʙʨʝʩʫʨʩʘʤʠ ʜʦʟʚʦʣʷʻ ʽʥʪʝʛʨʫʚʘʪʠ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ, 
ʧʽʜʢʨʽʧʣʝʥʽ ʧʨʘʢʪʠʯʥʠʤʠ ʥʘʚʠʯʢʘʤʠ, ʚ ʦʙʣʘʩʪʽ ʥʘʫʢʦʚʠʭ ʜʠʩʮʠʧʣʽʥ, ʪʝʭʥʦʣʦʛʽʡ, 
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ʽʥʞʝʥʝʨʽʾ ʪʘ ʤʘʪʝʤʘʪʠʢʠ, ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʥʘʦʯʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ, ʷʢʠʡ ʤʦʞʥʘ ʚʜʘʣʦ 
ʧʦʻʜʥʘʪʠ ʟ ʽʥʰʠʤʠ ʨʦʟʨʦʙʢʘʤʠ ʢʦʥʢʨʝʪʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʻʢʪʫ. ɿʘʚʜʷʢʠ 
ʩʪʚʦʨʝʥʥʶ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʩʫʨʩʽʚ ʜʣʷ ʧʦʰʠʨʝʥʥʷ ʦʥʣʘʡʥ ʫʯʥʽ ʟʜʦʙʫʚʘʶʪʴ 
ʚʘʞʣʠʚʠʡ ʜʦʩʚʽʜ ʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʩʫʯʘʩʥʠʭ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʧʨʦʩʫʚʘʥʥʽ 
ʚʣʘʩʥʠʭ ʧʨʦʻʢʪʽʚ, ʢʨʝʘʪʠʚʥʦʤʫ ʙʘʯʝʥʥʽ ʜʠʟʘʡʥʫ, ʱʦ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʟʜʘʪʥʦʩʪʽ 
ʜʦ ʚʠʨʽʰʝʥʥʷ ʨʝʘʣʴʥʠʭ ʟʘʚʜʘʥʴ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʫ ʧʨʦʮʝʩʽ ʧʨʦʻʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʝʙʩʘʡʪʽʚ, ʙʣʦʛʽʚ, ʝʣʝʢʪʨʦʥʥʠʭ ʢʥʠʛ ʪʘ ʽʥʰʠʭ 
ʦʥʣʘʡʥ-ʨʝʩʫʨʩʽʚ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʧʣʘʪʬʦʨʤʠ Wix, Weebly, Google Sites, Canva, 
Book Creator, Ourboox ʡ ʙʝʟʣʽʯ ʽʥʰʠʭ ʘʥʘʣʦʛʽʯʥʠʭ ʯʠ ʥʘʚʧʘʢʠ ï ʽʥʩʪʨʫʤʝʥʪʽʚ, ʱʦ 
ʧʦʚʥʽʩʪʶ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʬʫʥʢʮʽʦʥʘʣʦʤ [3]. ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʫʯʥʷʤ ʧʨʘʮʶʚʘʪʠ ʟ 
ʨʝʘʣʴʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʥʘʚʯʘʪʠʩʷ ʧʨʦʛʨʘʤʫʚʘʥʥʶ, ʜʠʟʘʡʥʫ, ʚʝʙʨʦʟʨʦʙʮʽ, ʘ 
ʪʘʢʦʞ ʩʘʤʦʩʪʽʡʥʦ ʦʧʘʥʫʚʘʪʠ ʙʘʟʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʦʥʣʘʡʥ-
ʧʣʘʪʬʦʨʤʠ. ɿʘʟʚʠʯʘʡ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʨʦʟʨʦʙʢʠ ʨʽʟʥʠʭ ʨʝʩʫʨʩʽʚ ʦʥʣʘʡʥ ʥʝ 
ʚʠʤʘʛʘʶʪʴ ʛʣʠʙʦʢʠʭ ʪʝʭʥʽʯʥʠʭ ʟʥʘʥʴ, ʦʜʥʘʢ ʚʦʜʥʦʯʘʩ ʜʦʟʚʦʣʷʶʪʴ ʥʘʜʘʣʽ 
ʨʦʟʚʠʚʘʪʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʫʤʽʥʴ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʝʦʨʝʪʠʯʥʦʛʦ 
ʟʘʜʫʤʫ ʥʘ ʧʨʘʢʪʠʯʥʠʡ ʬʫʥʢʮʽʦʥʘʣ, ʪʝʩʪʫʚʘʥʥʷ, ʽʥʪʝʛʨʘʮʽʶ ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ 
ʝʣʝʤʝʥʪʽʚ ʽ ʨʦʙʦʪʫ ʟ ʜʘʥʠʤʠ. 

Google Sites ï ʦʜʥʘ ʽʟ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʧʣʘʪʬʦʨʤ, ʷʢʘ ʘʙʩʦʣʶʪʥʦ ʙʝʟʢʦʰʪʦʚʥʦ 
ʜʦʟʚʦʣʷʻ ʥʘʚʽʪʴ ʧʦʯʘʪʢʽʚʮʷʤ ʩʪʚʦʨʶʚʘʪʠ ʩʘʡʪʠ ʪʘ ʧʫʙʣʽʢʫʚʘʪʠ ʾʭ ʚ ʟʘʛʘʣʴʥʠʡ 
ʜʦʩʪʫʧ ʙʝʟ ʧʦʪʨʝʙʠ ʚ ʛʣʠʙʦʢʠʭ ʟʥʘʥʥʷʭ ʚʝʙʚʝʨʩʪʢʠ. ʋʯʥʽ ʤʦʞʫʪʴ ʨʝʘʣʽʟʦʚʫʚʘʪʠ 
ʩʚʦʾ ʽʜʝʾ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʩʪʚʦʨʶʶʯʠ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʥʘʧʦʚʥʝʥʽ ʽʥʬʦʨʤʘʮʽʻʶ 
ʚʝʙʩʪʦʨʽʥʢʠ ʜʣʷ ʨʽʟʥʠʭ ʟʘʚʜʘʥʴ, ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʻʢʪʽʚ. ɸʥʘʣʦʛʽʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ 
ʧʨʠʩʫʪʥʽʡ ʫ WordPress, Wix ʽ Weebly, ʷʢʽ ʚʽʜʢʨʠʚʘʶʪʴ ʫʯʥʷʤ ʧʨʦʩʪʽʨ ʜʣʷ 
ʜʝʤʦʥʩʪʨʘʮʽʾ ʩʚʦʾʭ ʧʨʦʻʢʪʽʚ, ʧʨʘʮʶʶʯʠ ʟ ʪʝʢʩʪʘʤʠ, ʟʦʙʨʘʞʝʥʥʷʤʠ, ʚʽʜʝʦ ʪʘ 
ʽʥʰʠʤʠ ʤʫʣʴʪʠʤʝʜʽʡʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʦʨʛʘʥʽʟʦʚʘʥʠʤʠ ʚ ʻʜʠʥʠʡ ʚʝʙʩʘʡʪ. 

ɯʥʰʽ ʧʣʘʪʬʦʨʤʠ, ʷʢ Book Creator, Ourboox, ʜʦʟʚʦʣʷʶʪʴ ʫʯʥʷʤ ʧʨʘʮʶʚʘʪʠ 
ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʝʣʝʢʪʨʦʥʥʠʤʠ ʢʥʠʛʘʤʠ, ʩʪʚʦʨʶʚʘʪʠ ʽʥʪʝʨʘʢʪʠʚʥʽ ʩʪʦʨʽʥʢʠ 
ʧʦʩʽʙʥʠʢʽʚ, ʝʥʮʠʢʣʦʧʝʜʽʡ, ʢʘʟʢʦʚʠʭ ʽʩʪʦʨʽʡ, ʱʦ ʚʜʘʣʦ ʧʦʻʜʥʫʶʪʴ ʚʝʣʠʢʽ ʪʝʢʩʪʦʚʽ 
ʙʣʦʢʠ ʟ ʘʫʜʽʦ, ʚʽʜʝʦ, ʟʦʙʨʘʞʝʥʥʷʤʠ ʪʘ ʛʽʧʝʨʧʦʩʠʣʘʥʥʷʤʠ. ʎʝ ʚʘʞʣʠʚʠʡ ʢʨʦʢ ʫ 
ʨʦʟʚʠʪʢʫ ʪʘ ʦʧʨʘʮʶʚʘʥʥʽ ʚʣʘʩʥʠʭ ʧʨʦʻʢʪʽʚ, ʧʨʦʩʫʚʘʥʥʽ ʾʭ ʥʘ ʥʦʚʠʡ ʙʽʣʴʰ 
ʧʨʦʜʫʤʘʥʠʡ ʨʽʚʝʥʴ. Canva, Genially ï ʧʣʘʪʬʦʨʤʠ, ʱʦ ʜʦʧʦʤʘʛʘʶʪʴ ʩʪʚʦʨʶʚʘʪʠ 
ʚʽʟʫʘʣʴʥʦ ʧʨʠʚʘʙʣʠʚʽ ʧʨʝʟʝʥʪʘʮʽʾ, ʣʝʥʜʽʥʛʠ, ʥʘʚʯʘʣʴʥʽ ʩʪʦʨʽʥʢʠ ʯʠ ʚʽʟʫʘʣʴʥʽ 
ʝʣʝʤʝʥʪʠ ʪʘ ʽʥʬʦʛʨʘʬʽʢʫ ʜʣʷ ʜʦʜʘʚʘʥʥʷ ʾʭ ʥʘ ʽʥʰʽ ʩʝʨʚʽʩʠ, ʱʦ ʤʦʞʫʪʴ ʩʪʘʪʠ 
ʯʘʩʪʠʥʦʶ ʥʘʚʯʘʣʴʥʦʛʦ STEM-ʧʨʦʻʢʪʫ. ʋʯʥʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʛʦʪʦʚʽ ʰʘʙʣʦʥʠ ʘʙʦ 
ʧʦʯʠʥʘʶʯʠ ʧʨʘʮʶʚʘʪʠ ʟ ʧʫʩʪʦʛʦ ʘʨʢʫʰʫ, ʤʦʞʫʪʴ ʣʝʛʢʦ ʨʝʘʣʽʟʫʚʘʪʠ ʽʜʝʾ ʫ ʬʦʨʤʘʪʽ 
ʽʥʬʦʛʨʘʬʽʢʠ, ʚʽʟʫʘʣʴʥʠʭ ʨʦʟʧʦʚʽʜʝʡ, ʨʝʢʣʘʤʥʠʭ ʢʘʤʧʘʥʽʡ ʯʠ ʤʽʥʽʩʘʡʪʽʚ. 
ɸʥʘʣʦʛʽʯʥʽ ʩʝʨʚʽʩʠ ʩʪʠʤʫʣʶʶʪʴ ʢʨʝʘʪʠʚʥʽʩʪʴ ʽ ʬʦʨʤʫʶʪʴ ʝʩʪʝʪʠʯʥʠʡ ʩʤʘʢ, ʘ 
ʪʘʢʦʞ ʥʘʚʯʘʶʪʴ ʧʨʠʥʮʠʧʘʤ ʚʽʟʫʘʣʴʥʦʛʦ ʧʦʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʦʩʥʦʚʘʤ ʜʠʟʘʡʥʫ. 

ʇʣʘʪʬʦʨʤʠ WordWall, LearningApps, EducaPlay, Quizizz ʪʦʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴ 
ʨʦʟʨʦʙʢʫ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʚʧʨʘʚ ʪʘ ʚʽʢʪʦʨʠʥ, ʷʢʽ ʚʞʝ ʘʢʪʠʚʥʦ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʜʠʥʘʤʽʯʥʦʛʦ ʟʘʣʫʯʝʥʦʛʦ 
ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʫʩʽʭ ʫʯʘʩʥʠʢʽʚ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʉʪʚʦʨʝʥʥʷ 
ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʽʛʨʦʚʠʭ ʟʘʚʜʘʥʴ, ʷʢ-ʦʪ ʢʨʦʩʚʦʨʜʠ, ʚʽʢʪʦʨʠʥʠ, ʧʘʨʥʽ ʢʘʨʪʢʠ, 
ʽʥʪʝʨʘʢʪʠʚʥʽ ʢʦʤʽʨʢʠ ʚʣʫʯʥʦ ʩʧʨʠʷʶʪʴ ʟʘʢʨʽʧʣʝʥʥʶ ʤʘʪʝʨʽʘʣʫ ʚ ʽʛʨʦʚʽʡ ʬʦʨʤʽ, 
ʘʢʪʠʚʽʟʫʶʪʴ ʢʦʛʥʽʪʠʚʥʫ ʜʽʷʣʴʥʽʩʪʴ ʫʯʥʽʚ ʽ ʧʽʜʪʨʠʤʫʶʪʴ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʝ 
ʥʘʚʯʘʥʥʷ. ʉʧʽʣʴʥʦʶ ʨʠʩʦʶ ʚʩʽʭ ʟʘʟʥʘʯʝʥʠʭ ʧʣʘʪʬʦʨʤ ʻ ʾʭ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ 
ʤʦʪʠʚʘʮʽʶ ʜʦ ʥʘʚʯʘʥʥʷ, ʨʦʟʚʠʪʦʢ ʩʘʤʦʢʦʥʪʨʦʣʶ, ʛʥʫʯʢʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʟʜʘʪʥʦʩʪʽ 
ʧʨʘʮʶʚʘʪʠ ʟ ʮʠʬʨʦʚʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʱʦ ʻ ʥʝʚʽʜʜʽʣʴʥʠʤ ʩʢʣʘʜʥʠʢʦʤ ʩʫʯʘʩʥʦʾ 
STEM-ʦʩʚʽʪʥʴʦʾ ʪʨʘʻʢʪʦʨʽʾ. 
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ʇʨʦʻʢʪʥʘ ʜʽʷʣʴʥʽʩʪʴ ʚ ʢʦʥʪʝʢʩʪʽ STEM-ʥʘʚʯʘʥʥʷ ʜʦʟʚʦʣʷʻ ʫʯʥʷʤ 
ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʚʦʾ ʟʥʘʥʥʷ ʫ ʧʨʘʢʪʠʯʥʦʤʫ ʨʦʟʫʤʽʥʥʽ ʨʝʘʣʴʥʠʭ ʟʘʚʜʘʥʴ. ʉʪʚʦʨʝʥʥʷ 
ʚʝʙʨʝʩʫʨʩʽʚ, ʷʢ ʯʘʩʪʠʥʘ ʦʩʚʽʪʥʽʭ ʧʨʦʻʢʪʽʚ, ʟʘʙʝʟʧʝʯʫʻ ʨʦʟʚʠʪʦʢ ʚʘʞʣʠʚʠʭ ʫʤʽʥʴ, 
ʟʦʢʨʝʤʘ ʩʘʤʦʧʨʝʟʝʥʪʘʮʽʾ, ʢʨʠʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʨʦʙʦʪʠ ʚ ʢʦʤʘʥʜʽ, ʧʣʘʥʫʚʘʥʥʷ ʪʘ 
ʦʨʛʘʥʽʟʘʮʽʾ ʩʚʦʻʾ ʪʘ ʩʧʽʣʴʥʦʾ ʧʨʘʮʽ [2]. ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʫʯʥʷʤʠ ʦʥʣʘʡʥ-ʨʝʩʫʨʩʽʚ, 
ʧʨʦʧʨʘʮʴʦʚʫʶʪʴʩʷ ʧʨʦʙʣʝʤʘʪʠʢʠ, ʷʢʽ ʧʦʨʫʰʫʶʪʴ ʧʠʪʘʥʥʷ ʥʝ ʪʽʣʴʢʠ ʩʪʘʥʜʘʨʪʥʦʛʦ 
ʽʥʬʦʨʤʫʚʘʥʥʷ ʧʨʦ ʝʢʦʣʦʛʽʯʥʽ ʯʠ ʩʦʮʽʘʣʴʥʽ ʧʨʦʙʣʝʤʠ, ʘʣʝ ʡ ʧʨʦʧʦʥʫʶʪʴ ʫʤʦʚʠ, 
ʦʧʨʘʮʶʚʘʥʥʷ ʜʣʷ ʾʭ ʚʠʨʽʰʝʥʥʷ. 

ʆʪʞʝ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʙʽʥʩʪʨʫʤʝʥʪʽʚ ʷʢ ʩʢʣʘʜʦʚʦʾ ʯʘʩʪʠʥʠ STEM-ʦʩʚʽʪʠ ʥʝ ʻ 
ʝʧʽʟʦʜʠʯʥʠʤ ʘʙʦ ʜʦʧʦʤʽʞʥʠʤ ʷʚʠʱʝʤ, ʘ ʥʘʪʦʤʽʩʪʴ ʩʪʘʥʦʚʠʪʴ ʩʫʪʥʽʩʥʫ ʢʦʤʧʦʥʝʥʪʫ 
ʩʫʯʘʩʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɯʥʪʝʛʨʘʮʽʷ ʦʥʣʘʡʥ-ʽʥʩʪʨʫʤʝʥʪʽʚ ʫ ʩʪʨʫʢʪʫʨʫ 
STEM-ʦʩʚʽʪʠ ʤʘʻ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʩʪʨʘʪʝʛʽʯʥʦ ʚʘʞʣʠʚʠʡ ʥʘʧʨʷʤ ʫ ʬʦʨʤʫʚʘʥʥʽ 
ʥʦʚʦʾ ʧʝʜʘʛʦʛʽʯʥʦʾ ʧʘʨʘʜʠʛʤʠ. ɯʥʪʝʛʨʘʮʽʷ ʥʘʚʝʜʝʥʠʭ ʧʣʘʪʬʦʨʤ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ 
ʟʘʩʚʦʶʚʘʪʠ ʪʝʦʨʝʪʠʯʥʠʡ ʤʘʪʝʨʽʘʣ, ʟʘʩʪʦʩʦʚʫʶʯʠ ʡʦʛʦ ʫ ʧʨʘʢʪʠʯʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, 
ʟʘʙʝʟʧʝʯʫʻ ʪʝʭʥʽʯʥʫ ʨʝʘʣʽʟʘʮʽʶ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʨʦʻʢʪʽʚ, ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ 
ʢʣʶʯʦʚʠʭ ʥʘʚʠʯʦʢ XXI ʩʪʦʣʽʪʪʷ: ʮʠʬʨʦʚʦʾ ʛʨʘʤʦʪʥʦʩʪʽ, ʚʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ ʚ 
ʢʦʤʘʥʜʽ, ʢʨʝʘʪʠʚʥʦʩʪʽ, ʢʨʠʪʠʯʥʦʛʦ ʪʘ ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʥʘʚʠʯʦʢ ʚʽʟʫʘʣʽʟʘʮʽʾ 
ʜʘʥʠʭ ʪʘ ʩʘʤʦʧʨʝʟʝʥʪʘʮʽʾ. 
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ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʪʨʽʤʢʠʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʧʨʦʛʨʝʩʦʤ 
ʪʘ ʚʩʝʦʭʦʧʣʶʶʯʦʶ ʮʠʬʨʦʚʽʟʘʮʽʻʶ, ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ STEM-
ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ (Science, Technology, Engineering, Mathematics) ʫ ʤʦʣʦʜʦʛʦ 
ʧʦʢʦʣʽʥʥʷ ʥʘʙʫʚʘʻ ʩʪʘʪʫʩʫ ʢʣʶʯʦʚʦʛʦ ʬʘʢʪʦʨʘ ʾʭʥʴʦʾ ʤʘʡʙʫʪʥʴʦʾ ʘʢʘʜʝʤʽʯʥʦʾ ʪʘ 
ʧʨʦʬʝʩʽʡʥʦʾ ʫʩʧʽʰʥʦʩʪʽ. ʉʝʨʝʜ ʨʽʟʥʦʤʘʥʽʪʪʷ ʦʩʚʽʪʥʽʭ ʧʽʜʭʦʜʽʚ, ʧʨʦʻʢʪʥʦ-
ʦʨʽʻʥʪʦʚʘʥʝ ʥʘʚʯʘʥʥʷ [1; 2], ʦʩʦʙʣʠʚʦ ʚ ʛʘʣʫʟʽ ʨʦʙʦʪʦʪʝʭʥʽʢʠ, ʜʝʤʦʥʩʪʨʫʻ 
ʚʠʥʷʪʢʦʚʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʜʦʩʷʛʥʝʥʥʽ ʮʽʻʾ ʤʝʪʠ. ʈʦʙʦʪʦʪʝʭʥʽʢʘ ʚʠʩʪʫʧʘʻ 
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ʫʥʽʢʘʣʴʥʦʶ ʽʥʪʝʛʨʘʪʠʚʥʦʶ ʧʣʘʪʬʦʨʤʦʶ, ʱʦ ʦʨʛʘʥʽʯʥʦ ʧʦʻʜʥʫʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ 
ʟʥʘʥʥʷ ʟ ʬʽʟʠʢʠ, ʽʥʬʦʨʤʘʪʠʢʠ, ʤʘʪʝʤʘʪʠʢʠ, ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʞʝʥʝʨʽʾ [3]. ɺʦʜʥʦʯʘʩ, 
ʨʦʙʦʪʘ ʥʘʜ ʨʦʙʦʪʦʪʝʭʥʽʯʥʠʤʠ ʧʨʦʻʢʪʘʤʠ ʘʢʪʠʚʥʦ ʩʪʠʤʫʣʶʻ ʨʦʟʚʠʪʦʢ ʪʘʢʠʭ 
ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʭ ʥʘʚʠʯʦʢ, ʷʢ ʩʠʩʪʝʤʥʝ ʪʘ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, ʟʜʘʪʥʽʩʪʴ ʜʦ 
ʚʠʨʽʰʝʥʥʷ ʩʢʣʘʜʥʠʭ ʟʘʚʜʘʥʴ, ʢʨʝʘʪʠʚʥʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʘ ʢʦʤʘʥʜʥʘ ʚʟʘʻʤʦʜʽʷ.  

ʇʨʘʢʪʠʢʘ ʧʦʢʘʟʫʻ, ʱʦ ʩʪʚʦʨʝʥʥʷ ʫʯʥʷʤʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʜʝʣʝʡ ʨʦʙʦʪʽʚ, 
ʩʧʨʦʤʦʞʥʠʭ ʚʠʨʽʰʫʚʘʪʠ ʢʦʥʢʨʝʪʥʽ, ʟʨʦʟʫʤʽʣʽ ʟʘʚʜʘʥʥʷ, ʩʣʫʛʫʻ ʧʦʪʫʞʥʠʤ 
ʤʦʪʠʚʘʮʽʡʥʠʤ ʩʪʠʤʫʣʦʤ, ʧʽʜʚʠʱʫʶʯʠ ʾʭʥʶ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ. 
ʇʨʦʻʢʪ çʈʦʙʦʪ-ʧʦʞʝʞʥʠʢè (ʨʦʟʨʦʙʥʠʢʠ: ʊ. ʂʨʠʚʫʣʷʢ, ʆ. ɹʘʣʘʙʫʭ, ɺ. ʇʦʭʤʫʨʩʴʢʘ) 
ʻ ʧʦʢʘʟʦʚʠʤ ʧʨʠʢʣʘʜʦʤ ʪʘʢʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ. ʁʦʛʦ ʨʝʘʣʽʟʘʮʽʷ ʜʦʟʚʦʣʷʻ 
ʫʯʥʷʤ ʥʝ ʣʠʰʝ ʟʘʩʚʦʾʪʠ ʙʘʟʦʚʽ ʧʨʠʥʮʠʧʠ ʝʣʝʢʪʨʦʥʽʢʠ, ʧʨʦʛʨʘʤʫʚʘʥʥʷ 
ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʽʚ ʪʘ ʦʩʥʦʚʠ ʤʝʭʘʥʽʢʠ, ʘʣʝ ʡ ʦʩʤʠʩʣʠʪʠ ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ 
ʥʘʙʫʪʠʭ ʟʥʘʥʴ ʫ ʢʦʥʪʝʢʩʪʽ ʩʦʮʽʘʣʴʥʦ ʟʥʘʯʫʱʦʾ ʟʘʜʘʯʽ ï ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʫ 
ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʪʘ ʣʽʢʚʽʜʘʮʽʾ ʫʤʦʚʥʦʛʦ ʦʩʝʨʝʜʢʫ ʟʘʡʤʘʥʥʷ.  

ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʢʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʥʘʚʯʘʣʴʥʦʾ 
ʤʦʜʝʣʽ ʨʦʙʦʪʘ-ʧʦʞʝʞʥʠʢʘ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʰʠʨʦʢʦʜʦʩʪʫʧʥʠʭ ʘʧʘʨʘʪʥʠʭ 
ʧʣʘʪʬʦʨʤʘʭ, ʪʘʢʠʭ ʷʢ Arduino, ʪʘ ʝʣʝʤʝʥʪʥʽʡ ʙʘʟʽ, ʟ ʤʦʞʣʠʚʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
ʜʦʧʦʤʽʞʥʠʭ ʦʥʣʘʡʥ-ʨʝʩʫʨʩʽʚ (ʥʘʧʨʠʢʣʘʜ, ʽʥʩʪʨʫʢʮʽʡ ʪʘ ʧʦʩʽʙʥʠʢʽʚ ʚʽʜ SriTu 
Hobby). ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʜʦʩʣʽʜʞʝʥʥʶ ʘʩʧʝʢʪʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʪʚʦʨʝʥʦʛʦ 
ʨʦʙʦʪʘ ʚ ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʪʘ ʨʦʟʢʨʠʪʪʶ ʡʦʛʦ ʤʝʪʦʜʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʷʢ 
ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʧʦʛʣʠʙʣʝʥʦʛʦ, ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʚʠʚʯʝʥʥʷ STEM-ʜʠʩʮʠʧʣʽʥ ʫʯʥʷʤʠ 
ʟʘʢʣʘʜʽʚ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ (ɿɿʉʆ). 

ʈʝʘʣʽʟʘʮʽʷ ʧʨʦʻʢʪʫ ʟʽ ʩʪʚʦʨʝʥʥʷ ʪʘ ʧʦʜʘʣʴʰʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ 
ʨʦʙʦʪʘ-ʧʦʞʝʞʥʠʢʘ ʚʽʜʢʨʠʚʘʻ ʟʥʘʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʪʘ 
ʧʦʛʣʠʙʣʝʥʦʛʦ ʚʠʚʯʝʥʥʷ ʢʣʶʯʦʚʠʭ ʜʠʩʮʠʧʣʽʥ STEM-ʮʠʢʣʫ ʚ ʫʤʦʚʘʭ ɿɿʉʆ. ʎʝʡ 
ʧʨʦʻʢʪ ʜʦʟʚʦʣʷʻ ʦʨʛʘʥʽʯʥʦ ʧʦʻʜʥʘʪʠ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʟ ʧʨʘʢʪʠʯʥʦʶ ʜʽʷʣʴʥʽʩʪʶ, 
ʬʦʨʤʫʶʯʠ ʮʽʣʽʩʥʝ ʨʦʟʫʤʽʥʥʷ ʚʟʘʻʤʦʟʚô̫ ʟʢʽʚ ʤʽʞ ʨʽʟʥʠʤʠ ʥʘʫʢʦʚʠʤʠ ʪʘ 
ʽʥʞʝʥʝʨʥʠʤʠ ʛʘʣʫʟʷʤʠ. 

ʋ ʥʘʫʢʦʚʦʤʫ (Science) ʘʩʧʝʢʪʽ ʧʨʦʻʢʪ ʩʧʨʠʷʻ ʜʦʩʣʽʜʞʝʥʥʶ ʬʽʟʠʯʥʠʭ ʷʚʠʱ ʪʘ 
ʧʨʠʥʮʠʧʽʚ. ʋʯʥʽ ʟʘʛʣʠʙʣʶʶʪʴʩʷ ʫ ʧʨʠʨʦʜʫ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, 
ʚʠʚʯʘʶʯʠ ʡʦʛʦ ʷʢ ʦʩʥʦʚʫ ʜʣʷ ʜʝʪʝʢʪʫʚʘʥʥʷ ʧʦʣʫʤô̫  ʚʽʜʧʦʚʽʜʥʠʤʠ ʜʘʪʯʠʢʘʤʠ. 
ɺʦʥʠ ʪʘʢʦʞ ʜʦʩʣʽʜʞʫʶʪʴ ʧʨʠʥʮʠʧʠ ʨʦʙʦʪʠ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʩʝʥʩʦʨʽʚ ʜʣʷ ʥʘʚʽʛʘʮʽʾ, 
ʦʩʥʦʚʠ ʝʣʝʢʪʨʠʢʠ, ʟʦʢʨʝʤʘ ʟʘʢʦʥ ʆʤʘ ʪʘ ʧʦʥʷʪʪʷ ʧʦʪʫʞʥʦʩʪʽ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ 
ʨʦʟʨʘʭʫʥʢʫ ʞʠʚʣʝʥʥʷ ʩʠʩʪʝʤʠ. ʄʝʭʘʥʽʯʥʽ ʘʩʧʝʢʪʠ, ʪʘʢʽ ʷʢ ʨʫʭ, ʪʝʨʪʷ ʪʘ ʧʨʠʥʮʠʧʠ 
ʨʦʙʦʪʠ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ, ʩʪʘʶʪʴ ʧʨʝʜʤʝʪʦʤ ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʚʯʝʥʥʷ. ʅʘʚʽʪʴ 
ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ, ʯʝʨʝʟ ʦʙʛʦʚʦʨʝʥʥʷ ʟʘʚʜʘʥʥʷ ʨʦʙʦʪʘ, ʤʦʞʥʘ ʪʦʨʢʥʫʪʠʩʷ ʭʽʤʽʯʥʠʭ 
ʦʩʥʦʚ ʧʨʦʮʝʩʽʚ ʛʦʨʽʥʥʷ ʪʘ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʧʦʞʝʞʦʛʘʩʽʥʥʷ, ʧʽʜʢʨʝʩʣʶʶʯʠ 
ʽʤʽʪʘʮʽʡʥʠʡ ʭʘʨʘʢʪʝʨ ʜʽʡ ʤʦʜʝʣʽ. 

ʊʝʭʥʦʣʦʛʽʯʥʘ (Technology) ʩʢʣʘʜʦʚʘ ʧʨʦʻʢʪʫ ʦʭʦʧʣʶʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 
ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ. ʋʯʥʽ ʥʘʙʫʚʘʶʪʴ ʜʦʩʚʽʜʫ ʚ ʛʘʣʫʟʽ ʝʣʝʢʪʨʦʥʽʢʠ ʪʘ 
ʩʭʝʤʦʪʝʭʥʽʢʠ, ʧʨʘʮʶʶʯʠ ʟ ʤʘʢʝʪʥʠʤʠ ʧʣʘʪʘʤʠ, ʟʜʽʡʩʥʶʶʯʠ ʤʦʥʪʘʞ ʢʦʤʧʦʥʝʥʪʽʚ 
ʪʘ ʥʘʚʯʘʶʯʠʩʴ ʯʠʪʘʪʠ ʡ ʨʦʟʫʤʽʪʠ ʝʣʝʢʪʨʦʥʥʽ ʩʭʝʤʠ. ʌʦʨʤʫʻʪʴʩʷ ʨʦʟʫʤʽʥʥʷ 
ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʙʘʟʦʚʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ: ʨʝʟʠʩʪʦʨʽʚ, 
ʪʨʘʥʟʠʩʪʦʨʽʚ, ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʽʚ ʪʘ ʜʨʘʡʚʝʨʽʚ ʢʝʨʫʚʘʥʥʷ ʜʚʠʛʫʥʘʤʠ. ɺʘʞʣʠʚʦʶ 
ʯʘʩʪʠʥʦʶ ʻ ʦʧʘʥʫʚʘʥʥʷ ʦʩʥʦʚ ʘʣʛʦʨʠʪʤʽʟʘʮʽʾ ʪʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʽʚ, 
ʷʢ ʧʨʘʚʠʣʦ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʚʠ C++ ʫ ʩʝʨʝʜʦʚʠʱʽ Arduino IDE. ʎʝ ʚʢʣʶʯʘʻ 
ʨʦʙʦʪʫ ʟʽ ʟʤʽʥʥʠʤʠ, ʫʤʦʚʥʠʤʠ ʦʧʝʨʘʪʦʨʘʤʠ, ʮʠʢʣʘʤʠ ʪʘ ʬʫʥʢʮʽʷʤʠ. ʋʯʥʽ ʪʘʢʦʞ 
ʨʦʟʚʠʚʘʶʪʴ ʥʘʚʠʯʢʠ ʨʦʙʦʪʠ ʚ ʽʥʪʝʛʨʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʨʦʟʨʦʙʢʠ ʪʘ 
ʚʜʦʩʢʦʥʘʣʶʶʪʴ ʩʚʦʶ ʽʥʬʦʨʤʘʮʽʡʥʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʯʝʨʝʟ ʧʦʰʫʢ ʥʝʦʙʭʽʜʥʦʾ 
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ʪʝʭʥʽʯʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʥʘʚʯʘʣʴʥʠʭ ʧʦʩʽʙʥʠʢʽʚ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 
ʦʥʣʘʡʥ-ʨʝʩʫʨʩʽʚ. 

ɯʥʞʝʥʝʨʥʠʡ (Engineering) ʘʩʧʝʢʪ ʧʨʦʻʢʪʫ ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ ʚʝʩʴ ʮʠʢʣ 
ʨʦʟʨʦʙʢʠ. ɺʽʥ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʧʨʦʻʢʪʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʨʦʙʦʪʘ, ʱʦ ʚʢʣʶʯʘʻ ʚʠʙʽʨ 
ʦʧʪʠʤʘʣʴʥʦʛʦ ʰʘʩʽ ʪʘ ʨʘʮʽʦʥʘʣʴʥʝ ʨʦʟʤʽʱʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 
ʥʝʦʙʭʽʜʥʦʛʦ ʙʘʣʘʥʩʫ, ʩʪʽʡʢʦʩʪʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ. ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʤʦʞʣʠʚʝ 
ʟʘʣʫʯʝʥʥʷ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ (CAD) ʜʣʷ ʩʪʚʦʨʝʥʥʷ 
ʫʥʽʢʘʣʴʥʠʭ ʜʝʪʘʣʝʡ ʢʦʥʩʪʨʫʢʮʽʾ, ʦʩʦʙʣʠʚʦ ʟʘ ʥʘʷʚʥʦʩʪʽ ʜʦʩʪʫʧʫ ʜʦ ʪʝʭʥʦʣʦʛʽʡ 3D-
ʜʨʫʢʫ. ʇʨʦʮʝʩ ʩʢʣʘʜʘʥʥʷ ʪʘ ʤʦʥʪʘʞʫ ʨʦʟʚʠʚʘʻ ʧʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ ʨʦʙʦʪʠ ʟ 
ʽʥʩʪʨʫʤʝʥʪʘʤʠ, ʪʦʯʥʦʛʦ ʟô̒ ʜʥʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʪʘ ʤʝʭʘʥʽʯʥʠʭ ʚʫʟʣʽʚ. ɽʪʘʧ 
ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʥʘʣʘʛʦʜʞʝʥʥʷ ʚʠʤʘʛʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʥʦʛʦ ʽʥʞʝʥʝʨʥʦʛʦ 
ʧʽʜʭʦʜʫ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʪʘ ʫʩʫʥʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʝʡ (ʪʨʘʙʣʰʫʪʠʥʛ), ʬʦʨʤʫʶʯʠ 
ʨʦʟʫʤʽʥʥʷ ʽʪʝʨʘʮʽʡʥʦʾ ʧʨʠʨʦʜʠ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʢʠ: ʪʝʩʪʫʚʘʥʥʷ ï ʘʥʘʣʽʟ 
ʨʝʟʫʣʴʪʘʪʽʚ ï ʚʥʝʩʝʥʥʷ ʧʦʢʨʘʱʝʥʴ. ɿʨʝʰʪʦʶ, ʫʯʥʽ ʦʩʤʠʩʣʶʶʪʴ ʧʨʠʥʮʠʧʠ 
ʩʠʩʪʝʤʥʦʾ ʽʥʪʝʛʨʘʮʽʾ, ʩʧʦʩʪʝʨʽʛʘʶʯʠ, ʷʢ ʟʣʘʛʦʜʞʝʥʘ ʚʟʘʻʤʦʜʽʷ ʤʝʭʘʥʽʯʥʠʭ, 
ʝʣʝʢʪʨʦʥʥʠʭ ʪʘ ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ.  

ʄʘʪʝʤʘʪʠʯʥʘ (Mathematics) ʩʢʣʘʜʦʚʘ ʥʝʷʚʥʦ ʧʨʠʩʫʪʥʷ ʥʘ ʙʘʛʘʪʴʦʭ ʝʪʘʧʘʭ 
ʧʨʦʻʢʪʫ. ɸʣʛʝʙʨʘ ʪʘ ʤʘʪʝʤʘʪʠʯʥʘ ʣʦʛʽʢʘ ʻ ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, 
ʟʦʢʨʝʤʘ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʣʦʛʽʯʥʠʭ ʦʧʝʨʘʪʦʨʽʚ (ɯ, ɸɹʆ, ʅɽ), ʫʤʦʚʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 
ʪʘ ʨʦʙʦʪʽ ʟʽ ʟʤʽʥʥʠʤʠ. ɻʝʦʤʝʪʨʠʯʥʽ ʟʥʘʥʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ 
ʚʽʜʩʪʘʥʝʡ ʟʘ ʜʘʥʠʤʠ ʫʣʴʪʨʘʟʚʫʢʦʚʠʭ ʜʘʪʯʠʢʽʚ, ʚʠʟʥʘʯʝʥʥʽ ʢʫʪʽʚ ʧʦʚʦʨʦʪʫ ʨʦʙʦʪʘ ʪʘ 
ʧʨʠ ʧʣʘʥʫʚʘʥʥʽ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ. ɽʣʝʤʝʥʪʘʨʥʽ 
ʘʨʠʬʤʝʪʠʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʞʠʚʣʝʥʥʷ, 
ʨʦʟʨʘʭʫʥʢʫ ʯʘʩʦʚʠʭ ʟʘʪʨʠʤʦʢ ʫ ʧʨʦʛʨʘʤʽ (delay) ʪʘ, ʧʦʪʝʥʮʽʡʥʦ, ʜʣʷ ʘʥʘʣʽʟʫ 
ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ. 

ʂʨʽʤ ʧʨʝʜʤʝʪʥʠʭ ʟʥʘʥʴ, ʨʝʘʣʽʟʘʮʽʷ ʧʨʦʻʢʪʫ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʢʣʶʯʦʚʠʭ 
ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ XXI ʩʪʦʣʽʪʪʷ. ʇʨʦʙʣʝʤʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʧʽʜʭʽʜ ʩʪʘʚʠʪʴ ʫʯʥʽʚ 
ʧʝʨʝʜ ʥʝʦʙʭʽʜʥʽʩʪʶ ʩʘʤʦʩʪʽʡʥʦ ʟʥʘʭʦʜʠʪʠ ʨʽʰʝʥʥʷ ʢʦʥʢʨʝʪʥʦʾ ʽʥʞʝʥʝʨʥʦʾ ʟʘʜʘʯʽ. 
ʎʝ ʩʪʠʤʫʣʶʻ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ʧʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʧʨʦʙʣʝʤʠ, ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʠʭ 
ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ ʪʘ ʦʮʽʥʢʠ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʇʨʦʻʢʪʫʚʘʥʥʷ ʪʘ 
ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʚʠʤʘʛʘʶʪʴ ʧʨʦʷʚʫ ʢʨʝʘʪʠʚʥʦʩʪʽ ʫ ʧʦʰʫʢʫ ʥʝʩʪʘʥʜʘʨʪʥʠʭ ʧʽʜʭʦʜʽʚ. 
ʋ ʚʠʧʘʜʢʫ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ ʥʘʜ ʧʨʦʻʢʪʦʤ ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʥʘʚʠʯʢʠ 
ʢʦʤʫʥʽʢʘʮʽʾ, ʨʦʟʧʦʜʽʣʫ ʟʘʚʜʘʥʴ ʪʘ ʩʧʽʣʴʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ. ɺʘʞʣʠʚʫ ʨʦʣʴ 
ʚʽʜʽʛʨʘʻ ʡ ʽʥʬʦʨʤʘʮʽʡʥʘ ʛʨʘʤʦʪʥʽʩʪʴ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʟʜʘʪʥʦʩʪʽ ʝʬʝʢʪʠʚʥʦ 
ʰʫʢʘʪʠ, ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪʝʭʥʽʯʥʫ ʜʦʢʫʤʝʥʪʘʮʽʶ ʪʘ ʥʘʚʯʘʣʴʥʽ 
ʤʘʪʝʨʽʘʣʠ. 

ʇʨʦʻʢʪ çʈʦʙʦʪ-ʧʦʞʝʞʥʠʢè ʥʘ ʙʘʟʽ Arduino ʩʪʘʚ ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 
ʜʣʷ STEM-ʦʩʚʽʪʠ, ʷʢʠʡ ʦʨʛʘʥʽʯʥʦ ʧʦʻʜʥʫʻ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʟ ʧʨʘʢʪʠʯʥʠʤʠ 
ʥʘʚʠʯʢʘʤʠ. ɺʽʥ ʥʝ ʣʠʰʝ ʜʝʤʦʥʩʪʨʫʻ ʧʨʠʥʮʠʧʠ ʨʦʙʦʪʦʪʝʭʥʽʢʠ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʘ ʡ 
ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʻ ʚ ʫʯʥʽʚ ʽʥʞʝʥʝʨʥʝ ʤʠʩʣʝʥʥʷ, ʢʨʝʘʪʠʚʥʽʩʪʴ ʪʘ ʟʜʘʪʥʽʩʪʴ 
ʚʠʨʽʰʫʚʘʪʠ ʩʢʣʘʜʥʽ ʟʘʜʘʯʽ. ɯʥʪʝʨʘʢʪʠʚʥʠʡ ʬʦʨʤʘʪ ʥʘʚʯʘʥʥʷ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ 
ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʫʯʥʽʚ ʪʘ ʨʦʙʠʪʴ ʧʨʦʮʝʩ ʟʘʩʚʦʻʥʥʷ ʟʥʘʥʴ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ. 
ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ ʘʢʮʝʥʪ ʥʘ ʦʩʚʽʪʥʶ ʩʢʣʘʜʦʚʫ ï ʧʨʦʻʢʪ ʤʘʻ ʥʝ ʩʪʽʣʴʢʠ 
ʧʨʠʢʣʘʜʥʝ ʟʥʘʯʝʥʥʷ, ʩʢʽʣʴʢʠ ʥʘʚʯʘʣʴʥʝ, ʬʦʨʤʫʶʯʠ ʚ ʫʯʥʽʚ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʦ 
ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ. ʊʘʢʽ ʽʥʽʮʽʘʪʠʚʠ ʚʽʜʢʨʠʚʘʶʪʴ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʤʦʜʝʨʥʽʟʘʮʽʾ 
ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʧʽʜʛʦʪʦʚʢʠ ʤʦʣʦʜʽ ʜʦ ʚʠʢʣʠʢʽʚ ʩʫʯʘʩʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 
ʩʚʽʪʫ. 
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ɺ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ ʨʠʥʢʫ ʧʨʘʮʽ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʻ ʚʦʣʦʜʽʥʥʷ ʥʝ ʣʠʰʝ 

ʪʝʭʥʽʯʥʠʤʠ ʟʥʘʥʥʷʤʠ, ʘ ʡ ʨʦʟʚʠʥʝʥʠʤʠ soft skills. STEM-ʦʩʚʽʪʘ, ʟʦʢʨʝʤʘ ʟʘʥʷʪʪʷ ʟ 

ʨʦʙʦʪʦʪʝʭʥʽʢʠ, ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʝʬʝʢʪʠʚʥʘ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʾʭ ʬʦʨʤʫʚʘʥʥʷ. ʆʜʥʘʢ, 

ʧʦʧʨʠ ʟʘʛʘʣʴʥʝ ʚʠʟʥʘʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ ʚ ʨʦʙʦʪʦʪʝʭʥʽʮʽ [1; 2], 

ʯʘʩʪʦ ʙʨʘʢʫʻ ʛʣʠʙʦʢʦʛʦ ʨʦʟʫʤʽʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʯʝʨʝʟ ʷʢʽ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʨʦʟʚʠʪʦʢ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʮʽʡ, ʪʘʢʠʭ ʷʢ ʢʦʣʘʙʦʨʘʮʽʷ ʪʘ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ. ʎʝ 

ʫʩʢʣʘʜʥʶʻ ʮʽʣʝʩʧʨʷʤʦʚʘʥʝ ʧʨʦʻʢʪʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʟʘʚʜʘʥʴ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʝʬʝʢʪʫ. 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʩʠʩʪʝʤʘʪʠʟʫʚʘʪʠ ʢʣʶʯʦʚʽ ʤʝʭʘʥʽʟʤʠ, 

ʟʘʚʜʷʢʠ ʷʢʠʤ ʩʧʝʮʠʬʽʢʘ ʢʦʤʘʥʜʥʦʾ ʧʨʦʻʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ 

ʨʦʙʦʪʦʪʝʭʥʽʢʠ ɼʦʩʣʽʜʞʝʥʥʷ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʘʥʘʣʽʟ ʨʝʘʣʴʥʠʭ ʦʩʚʽʪʥʽʭ ʢʝʡʩʽʚ, ʱʦ 

ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʣʘʪʬʦʨʤ Lego Mindstorms ʪʘ Arduino [3, 4], ʱʦ ʩʧʨʠʷʻ 

ʬʦʨʤʫʚʘʥʥʶ ʥʘʚʠʯʦʢ ʢʦʣʘʙʦʨʘʮʽʾ ʪʘ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫ ʰʢʦʣʷʨʽʚ ʩʪʘʨʰʠʭ 

ʢʣʘʩʽʚ. 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʘʢʪʫʘʣʴʥʠʭ ʦʩʚʽʪʥʽʭ ʧʨʘʢʪʠʢ, ʚʽʜʧʦʚʽʜʥʠʭ ʥʘʫʢʦʚʠʭ 

ʜʞʝʨʝʣ [1; 2], ʘ ʪʘʢʦʞ ʨʝʟʫʣʴʪʘʪʽʚ ʚʣʘʩʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʦʛʦ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʢʝʡʩʽʚ ʫ ʢʦʤʘʥʜʘʭ ʫʯʘʩʥʠʢʽʚ 

ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ ʟ ʨʦʙʦʪʦʪʝʭʥʽʢʠ, ʤʦʞʥʘ ʚʠʦʢʨʝʤʠʪʠ ʢʽʣʴʢʘ ʢʣʶʯʦʚʠʭ, 

ʚʟʘʻʤʦʧʦʚô̫ ʟʘʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʟʘʥʷʪʪʷ ʨʦʙʦʪʦʪʝʭʥʽʢʦʶ 

ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ ʪʘ ʢʦʛʥʽʪʠʚʥʠʭ ʥʘʚʠʯʦʢ. 

ʇʝʨʰʠʡ ʤʝʭʘʥʽʟʤ ʚʠʧʣʠʚʘʻ ʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʢʦʤʧʣʝʢʩʥʠʭ ʟʘʚʜʘʥʴ, 

ʚʣʘʩʪʠʚʦʾ ʨʦʙʦʪʦʪʝʭʥʽʯʥʠʤ ʧʨʦʻʢʪʘʤ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʨʘʜʠʮʽʡʥʠʭ ʦʩʚʽʪʥʽʭ 

ʧʽʜʭʦʜʽʚ, ʜʝ ʯʘʩʪʦ ʜʦʤʽʥʫʻ ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʥʘʚʯʘʥʥʷ, ʨʦʙʦʪʦʪʝʭʥʽʢʘ ʧʨʦʧʦʥʫʻ 
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ʫʥʽʢʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʦʟʚʠʪʢʫ ʢʦʣʘʙʦʨʘʪʠʚʥʠʭ ʥʘʚʠʯʦʢ. ʇʨʦʮʝʩ ʢʦʤʘʥʜʥʦʛʦ 

ʧʨʦʻʢʪʫʚʘʥʥʷ, ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʪʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʨʦʙʦʪʽʚ ʟʘ ʩʚʦʻʶ ʧʨʠʨʦʜʦʶ 

ʚʠʤʘʛʘʻ ʚʽʜ ʫʯʘʩʥʠʢʽʚ ʥʝ ʣʠʰʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʥʘʥʴ, ʘʣʝ 

ʡ ʥʘʣʘʛʦʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʢʦʦʨʜʠʥʘʮʽʾ ʩʧʽʣʴʥʠʭ ʟʫʩʠʣʴ. ʎʝ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʩʪʠʤʫʣʶʻ ʨʦʟʚʠʪʦʢ ʪʘʢʠʭ ʚʘʞʣʠʚʠʭ ʜʣʷ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ ʥʘʚʠʯʦʢ, ʷʢ 

ʜʝʣʝʛʫʚʘʥʥʷ ʟʘʚʜʘʥʴ, ʯʽʪʢʘ ʢʦʤʫʥʽʢʘʮʽʷ ʪʘ ʫʩʚʽʜʦʤʣʝʥʥʷ ʚʟʘʻʤʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ 

ʟʘ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ. 

ɼʨʫʛʠʤ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʻ ʮʠʢʣʽʯʥʽʩʪʴ ʧʨʦʮʝʩʫ çʧʨʦʪʦʪʠʧʫʚʘʥʥʷ-

ʪʝʩʪʫʚʘʥʥʷ-ʥʘʣʘʛʦʜʞʝʥʥʷè. ʇʦʩʪʽʡʥʠʡ ʧʦʰʫʢ ʪʘ ʫʩʫʥʝʥʥʷ ʧʦʤʠʣʦʢ (debugging) ʫ 

ʧʨʦʛʨʘʤʥʦʤʫ ʢʦʜʽ ʯʠ ʢʦʥʩʪʨʫʢʮʽʾ ʨʦʙʦʪʘ ʚʠʤʘʛʘʻ ʚʽʜ ʢʦʤʘʥʜʠ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ 

ʜʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ. ʎʝʡ ʧʨʦʮʝʩ ʚʢʣʶʯʘʻ: 

ʉʧʽʣʴʥʠʡ ʘʥʘʣʽʟ: ʂʦʤʘʥʜʘ ʧʦʚʠʥʥʘ ʛʣʠʙʦʢʦ ʘʥʘʣʽʟʫʚʘʪʠ ʩʠʤʧʪʦʤʠ ʧʨʦʙʣʝʤʠ 

ʪʘ ʚʠʷʚʣʷʪʠ ʾʾ ʧʝʨʰʦʧʨʠʯʠʥʠ. 

ɺʠʩʫʚʘʥʥʷ ʪʘ ʧʝʨʝʚʽʨʢʘ ʛʽʧʦʪʝʟ: ʋʯʘʩʥʠʢʠ ʩʧʽʣʴʥʦ ʬʦʨʤʫʣʶʶʪʴ ʤʦʞʣʠʚʽ 

ʧʦʷʩʥʝʥʥʷ ʧʦʤʠʣʢʠ (ʛʽʧʦʪʝʟʠ) ʪʘ ʨʦʟʨʦʙʣʷʶʪʴ ʝʢʩʧʝʨʠʤʝʥʪʠ ʜʣʷ ʾʭ ʧʝʨʝʚʽʨʢʠ. 

ʆʮʽʥʢʘ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʨʽʰʝʥʴ: ʋ ʨʘʟʽ ʥʝʚʜʘʯʽ ʧʦʯʘʪʢʦʚʠʭ ʛʽʧʦʪʝʟ ʯʠ 

ʧʽʜʭʦʜʽʚ, ʢʦʤʘʥʜʘ ʢʦʣʝʢʪʠʚʥʦ ʦʮʽʥʶʻ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʰʣʷʭʠ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ, 

ʘʥʘʣʽʟʫʶʯʠ ʾʭʥʽ ʧʦʪʝʥʮʽʡʥʽ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ [2]. ʊʘʢʠʤ ʯʠʥʦʤ, ʽʪʝʨʘʪʠʚʥʠʡ 

ʭʘʨʘʢʪʝʨ ʥʘʣʘʛʦʜʞʝʥʥʷ ʬʦʨʤʫʻ ʥʝ ʣʠʰʝ ʽʥʜʠʚʽʜʫʘʣʴʥʝ, ʘ ʡ ʢʦʤʘʥʜʥʝ ʢʨʠʪʠʯʥʝ 

ʤʠʩʣʝʥʥʷ. ʏʘʩʪʦ ʩʘʤʝ ʞʠʚʝ ʦʙʛʦʚʦʨʝʥʥʷ ʨʽʟʥʠʭ ʪʦʯʦʢ ʟʦʨʫ ʪʘ ʧʽʜʭʦʜʽʚ ʜʦʟʚʦʣʷʻ 

ʟʥʘʡʪʠ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʝ ʪʘ ʝʬʝʢʪʠʚʥʝ ʨʽʰʝʥʥʷ [3]. 

ʊʨʝʪʽʡ ʤʝʭʘʥʽʟʤ ʧʦʚô̫ ʟʘʥʠʡ ʟ ʽʥʪʝʛʨʘʪʠʚʥʠʤ ʭʘʨʘʢʪʝʨʦʤ ʟʥʘʥʴ ʫ 

ʨʦʙʦʪʦʪʝʭʥʽʮʽ. ʗʢ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʘ ʛʘʣʫʟʴ, ʚʦʥʘ ʧʨʠʨʦʜʥʦ ʦʙô̒ ʜʥʫʻ ʟʥʘʥʥʷ ʪʘ 

ʥʘʚʠʯʢʠ ʟ ʬʽʟʠʢʠ, ʤʘʪʝʤʘʪʠʢʠ, ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʽʥʞʝʥʝʨʽʾ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ 

ʦʩʚʽʪʥʽʤʠ ʢʝʡʩʘʤʠ ʥʘ ʧʣʘʪʬʦʨʤʘʭ LEGO Mindstorms ʪʘ Arduino [4]. ʋ ʢʦʤʘʥʜʽ ʮʝ 

ʯʘʩʪʦ ʩʪʚʦʨʶʻ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ ʫʯʘʩʥʠʢʠ ʟ ʨʽʟʥʠʤʠ ʩʠʣʴʥʠʤʠ ʩʪʦʨʦʥʘʤʠ ʪʘ ʟʥʘʥʥʷʤʠ 

ʚ ʧʝʚʥʠʭ ʦʙʣʘʩʪʷʭ ʟʤʫʰʝʥʽ ʧʦʷʩʥʶʚʘʪʠ ʩʢʣʘʜʥʽ ʢʦʥʮʝʧʮʽʾ ʩʚʦʾʤ ʢʦʣʝʛʘʤ. 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʰʫʢʘʪʠ ʩʧʽʣʴʥʫ ʤʦʚʫ ʤʽʞ ʨʽʟʥʠʤʠ ʜʠʩʮʠʧʣʽʥʘʤʠ, ʘʜʘʧʪʫʚʘʪʠ 

ʧʦʷʩʥʝʥʥʷ ʪʘ ʘʨʛʫʤʝʥʪʫʚʘʪʠ ʩʚʦʾ ʧʨʦʧʦʟʠʮʽʾ ʧʦʛʣʠʙʣʶʻ ʷʢ ʨʦʟʫʤʽʥʥʷ ʩʘʤʦʛʦ 

ʧʨʝʜʤʝʪʫ, ʪʘʢ ʽ ʨʦʟʚʠʚʘʻ ʮʽʥʥʽ ʥʘʚʠʯʢʠ ʤʽʞʧʨʝʜʤʝʪʥʦʾ ʢʦʤʫʥʽʢʘʮʽʾ ʪʘ ʘʨʛʫʤʝʥʪʘʮʽʾ 

ʚʩʝʨʝʜʠʥʽ ʢʦʤʘʥʜʠ. 

ʏʝʪʚʝʨʪʠʡ, ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʠʡ ʤʝʭʘʥʽʟʤ, ʧʦʣʷʛʘʻ ʫ ʩʧʽʣʴʥʦʤʫ ʧʦʜʦʣʘʥʥʽ 

ʪʝʭʥʽʯʥʠʭ ʪʨʫʜʥʦʱʽʚ ʪʘ ʥʝʤʠʥʫʯʠʭ ʥʝʚʜʘʯ. ʈʦʙʦʪʘ ʥʘʜ ʨʦʙʦʪʦʪʝʭʥʽʯʥʠʤʠ 

ʧʨʦʻʢʪʘʤʠ ʨʽʜʢʦ ʧʨʦʭʦʜʠʪʴ ʙʝʟ ʥʝʩʧʦʜʽʚʘʥʠʭ ʧʨʦʙʣʝʤ, ʧʦʤʠʣʦʢ ʯʠ ʟʙʦʾʚ. ʎʝʡ 

ʘʩʧʝʢʪ ʤʘʻ ʢʽʣʴʢʘ ʚʘʞʣʠʚʠʭ ʥʘʩʣʽʜʢʽʚ ʜʣʷ ʨʦʟʚʠʪʢʫ ʥʘʚʠʯʦʢ ʢʦʤʘʥʜʠ. ʈʦʟʛʣʷʥʝʤʦ 

ʾʭ ʜʝʪʘʣʴʥʽʰʝ: 

1. ʈʦʟʚʠʪʦʢ ʩʪʨʝʩʦʩʪʽʡʢʦʩʪʽ. ʅʝʧʝʨʝʜʙʘʯʫʚʘʥʽ ʪʝʭʥʽʯʥʽ ʧʨʦʙʣʝʤʠ ʯʘʩʪʦ 

ʩʪʚʦʨʶʶʪʴ ʩʠʪʫʘʮʽʾ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʥʘʧʨʫʛʠ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʟʙʝʨʽʛʘʪʠ ʩʧʦʢʽʡ, 

ʢʦʥʮʝʥʪʨʘʮʽʶ ʪʘ ʧʨʦʜʦʚʞʫʚʘʪʠ ʧʦʰʫʢ ʨʽʰʝʥʴ ʧʽʜ ʪʠʩʢʦʤ ʬʦʨʤʫʻ ʧʩʠʭʦʣʦʛʽʯʥʫ 

ʩʪʽʡʢʽʩʪʴ ʫʯʘʩʥʠʢʽʚ. ʉʧʽʣʴʥʝ ʧʦʜʦʣʘʥʥʷ ʮʠʭ ʪʨʫʜʥʦʱʽʚ ʥʘʚʯʘʻ ʢʝʨʫʚʘʪʠ ʝʤʦʮʽʷʤʠ 

ʪʘ ʝʬʝʢʪʠʚʥʦ ʜʽʷʪʠ ʚ ʩʪʨʝʩʦʚʠʭ ʫʤʦʚʘʭ. 

2. ʈʦʟʚʠʪʦʢ ʛʥʫʯʢʦʩʪʽ. ʋ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʢʦʤʘʥʜʠ ʯʘʩʪʦ ʟʤʫʰʝʥʽ 

ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʟʤʽʥ ʫ ʚʠʤʦʛʘʭ ʟʘʚʜʘʥʥʷ, ʥʝʩʧʦʜʽʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʽʚ, 

ʦʙʤʝʞʝʥʴ ʫ ʨʝʩʫʨʩʘʭ ʯʠ ʜʦʩʪʫʧʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ. ʎʝ ʚʠʤʘʛʘʻ ʧʦʰʫʢʫ 
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ʘʣʪɹʝʨʥʘʪʠʚʥʠʭ ʰʣʷʭʽʚ ʪʘ ʨʽʰʝʥʴ, ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ ʪʘ ʚʠʥʘʭʽʜʣʠʚʦʩʪʽ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʫʯʘʩʥʠʢʠ ʨʦʟʚʠʚʘʶʪʴ ʢʦʛʥʽʪʠʚʥʫ ʛʥʫʯʢʽʩʪʴ ï ʟʜʘʪʥʽʩʪʴ ʰʚʠʜʢʦ 

ʧʝʨʝʤʠʢʘʪʠʩʷ ʤʽʞ ʨʽʟʥʠʤʠ ʽʜʝʷʤʠ ʪʘ ʧʽʜʭʦʜʘʤʠ, ʘʥʘʣʽʟʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʟ ʨʽʟʥʠʭ 

ʙʦʢʽʚ ʪʘ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʚ ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ. 

3. ʈʦʟʚʠʪʦʢ ʥʘʚʠʯʦʢ ʚʠʨʽʰʝʥʥʷ ʢʦʥʬʣʽʢʪʽʚ. ʈʽʟʥʽ ʪʦʯʢʠ ʟʦʨʫ, ʧʽʜʭʦʜʠ ʜʦ 

ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʪʘ ʩʪʠʣʽ ʨʦʙʦʪʠ ʚ ʢʦʤʘʥʜʽ ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʨʦʟʙʽʞʥʦʩʪʝʡ 

ʪʘ ʧʦʪʝʥʮʽʡʥʠʭ ʢʦʥʬʣʽʢʪʽʚ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʜʽʡʪʠ ʟʛʦʜʠ ʪʘ ʟʥʘʡʪʠ ʩʧʽʣʴʥʝ ʨʽʰʝʥʥʷ 

ʥʘʚʯʘʻ ʫʯʘʩʥʠʢʽʚ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʦʙʛʦʚʦʨʶʚʘʪʠ ʩʫʧʝʨʝʯʣʠʚʽ ʧʠʪʘʥʥʷ, ʰʫʢʘʪʠ 

ʢʦʤʧʨʦʤʽʩʠ ʪʘ ʜʦʩʷʛʘʪʠ ʢʦʥʩʝʥʩʫʩʫ. ʎʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ 

ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʥʘʚʠʯʦʢ, ʟʦʢʨʝʤʘ ʚʤʽʥʥʶ ʯʽʪʢʦ ʚʠʩʣʦʚʣʶʚʘʪʠ ʩʚʦʶ ʧʦʟʠʮʽʶ, 

ʫʚʘʞʥʦ ʩʣʫʭʘʪʠ ʽʥʰʠʭ ʪʘ ʝʬʝʢʪʠʚʥʦ ʚʟʘʻʤʦʜʽʷʪʠ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʩʧʽʣʴʥʦʾ ʤʝʪʠ. 

4. ʌʦʨʤʫʚʘʥʥʷ ʢʦʤʘʥʜʥʦʛʦ ʜʫʭʫ. ʋʩʧʽʰʥʝ ʩʧʽʣʴʥʝ ʧʦʜʦʣʘʥʥʷ ʚʠʢʣʠʢʽʚ 

ʩʫʪʪʻʚʦ ʟʤʽʮʥʶʻ ʢʦʤʘʥʜʫ. ʋʯʘʩʥʠʢʠ ʚʯʘʪʴʩʷ ʥʘʜʘʚʘʪʠ ʚʟʘʻʤʦʧʽʜʪʨʠʤʢʫ ʪʘ 

ʩʧʽʚʧʨʘʮʶʚʘʪʠ, ʧʽʜʪʨʠʤʫʚʘʪʠ ʤʦʪʠʚʘʮʽʶ ʦʜʠʥ ʦʜʥʦʛʦ, ʦʩʦʙʣʠʚʦ ʚ ʤʦʤʝʥʪʠ ʥʝʚʜʘʯ. 

ʎʝ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʝʤʧʘʪʽʾ ʪʘ ʚʟʘʻʤʦʨʦʟʫʤʽʥʥʷ. ʉʧʽʣʴʥʠʡ ʜʦʩʚʽʜ ʧʨʦʭʦʜʞʝʥʥʷ 

ʯʝʨʝʟ ʪʨʫʜʥʦʱʽ ʩʪʚʦʨʶʻ ʤʽʮʥʽ ʟʚô̫ ʟʢʠ ʤʽʞ ʯʣʝʥʘʤʠ ʢʦʤʘʥʜʠ, ʬʦʨʤʫʻ ʧʦʯʫʪʪʷ 

ʻʜʥʦʩʪʽ ʪʘ ʟʘʢʣʘʜʘʻ ʦʩʥʦʚʫ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʝʬʝʢʪʠʚʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʪʘ 

ʨʦʟʚʠʪʢʫ. 

ʇʨʘʢʪʠʯʥʘ ʟʥʘʯʫʱʽʩʪʴ ʦʧʠʩʘʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʟʥʘʭʦʜʠʪʴ ʩʚʦʻ ʧʽʜʪʚʝʨʜʞʝʥʥʷ 

ʷʢ ʫ ʚʽʪʯʠʟʥʷʥʠʭ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤʘʭ, ʪʘʢ ʽ ʚ ʤʽʞʥʘʨʦʜʥʦʤʫ ʜʦʩʚʽʜʽ. ʅʘʧʨʠʢʣʘʜ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʪʬʦʨʤʠ LEGO Mindstorms ʫ ʢʦʤʘʥʜʥʽʡ ʨʦʙʦʪʽ ʰʢʦʣʷʨʽʚ ʫ ʉʐɸ 

ʝʬʝʢʪʠʚʥʦ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʥʘʚʠʯʦʢ ʩʧʽʚʧʨʘʮʽ [4]. 

ʇʦʜʽʙʥʠʤ ʯʠʥʦʤ, ʨʝʘʣʽʟʘʮʽʷ ʽʥʞʝʥʝʨʥʠʭ ʧʨʦʻʢʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ Arduino ʫ 

ʢʦʣʝʜʞʽ Parklands ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʥʘʚʠʯʦʢ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʢʦʤʘʥʜʥʦʾ ʚʟʘʻʤʦʜʽʾ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʩʪʨʝʩʦʩʪʽʡʢʦʩʪʽ 

ʫʯʘʩʥʠʢʽʚ [5]. 

ʂʦʤʘʥʜʥʘ ʜʽʷʣʴʥʽʩʪʴ ʫ ʨʦʙʦʪʦʪʝʭʥʽʮʽ ʻ ʥʝ ʧʨʦʩʪʦ ʫʤʦʚʦʶ ʚʠʢʦʥʘʥʥʷ 

ʟʘʚʜʘʥʥʷ, ʘ ʧʦʪʫʞʥʠʤ ʧʝʜʘʛʦʛʽʯʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʷʢʠʡ ʯʝʨʝʟ ʩʧʝʮʠʬʽʯʥʽ 

ʤʝʭʘʥʽʟʤʠ (ʨʦʟʧʦʜʽʣ ʟʘʚʜʘʥʴ, ʽʪʝʨʘʪʠʚʥʠʡ ʧʨʦʮʝʩ ʥʘʣʘʛʦʜʞʝʥʥʷ, ʽʥʪʝʛʨʘʮʽʷ ʟʥʘʥʴ, 

ʧʦʜʦʣʘʥʥʷ ʪʨʫʜʥʦʱʽʚ) ʮʽʣʝʩʧʨʷʤʦʚʘʥʦ ʬʦʨʤʫʻ ʥʘʚʠʯʢʠ ʢʦʣʘʙʦʨʘʮʽʾ ʪʘ ʢʨʠʪʠʯʥʦʛʦ 

ʤʠʩʣʝʥʥʷ. ʈʦʟʫʤʽʥʥʷ ʮʠʭ ʤʝʭʘʥʽʟʤʽʚ ʜʦʟʚʦʣʷʻ ʧʝʜʘʛʦʛʘʤ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ 

ʧʨʦʻʢʪʫʚʘʪʠ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʩʪʚʦʨʶʶʯʠ ʫʤʦʚʠ, ʜʝ ʨʦʟʚʠʪʦʢ soft skills 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝ ʩʧʦʥʪʘʥʥʦ, ʘ ʻ ʢʝʨʦʚʘʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʦʩʚʽʪʥʴʦʾ ʚʟʘʻʤʦʜʽʾ. 

ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʢʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʚʧʣʠʚʫ ʨʽʟʥʠʭ 

ʤʦʜʝʣʝʡ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ ʥʘ ʨʦʟʚʠʪʦʢ ʢʦʥʢʨʝʪʥʠʭ ʥʘʚʠʯʦʢ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ɹʘʣʠʢ ʅ. ʈ., ɹʘʨʥʘ ʆ. ɺ., ʐʤʠʛʝʨ ɻ. ʇ. ɺʧʨʦʚʘʜʞʝʥʥʷ STEM-ʦʩʚʽʪʠ ʫ ʧʝʜʘʛʦʛʽʯʥʦʤʫ 

ʫʥʽʚʝʨʩʠʪʝʪʽ. ʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, 

ʧʝʨʩʧʝʢʪʠʚʠ : ʤʘʪʝʨʽʘʣʠ ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʥ̔ʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ 

ʫʯʘʩʪʶ (ʤ. ʊʝʨʥʦʧʽʣʴ, 9ï10 ʣʠʩʪʦʧʘʜʘ, 2017). ʊʝʨʥʦʧʽʣʴ : ʊʅʇʋ ʽʤ. ɺ.  ɻʥʘʪʶʢʘ, 2017. ʉ. 11ï14. 

2. ɾʫʢʦʚʘ ɸ. ʈ. Steam-ʦʩʚʽʪʘ ʜʣʷ ʨʦʟʚʠʪʢʫ ʣʽʜʝʨʩʴʢʠʭ ʢʦʤʧʝʪʝʥʮʽʡ ʫ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ. ʉʫʯʘʩʥʽ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠ: ʤʘʪʝʨʽʘʣʠ 

ɺʩʝʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ɯʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʫʯʘʩʪʶ (ʤ.ʊʝʨʥʦʧʽʣʴ, 6 ʢʚʽʪʥʷ, 

2023). ʊʝʨʥʦʧʽʣʴ : ʊʅʇʋ ʽʤ. ɺ. ɻʥʘʪʶʢʘ, 2023. ʉ. 186ï189. 



ʉɽʂʎɯʗ: STEM-ʦʩʚʽʪʘ: ʰʣʷʭʠ ʚʧʨʦʚʘʜʞʝʥʥʷ, ʘʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ 

çʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 10 ʢʚʽʪʥʷ 2025, ˉ 15 

263 

3. ʉʢʘʩʢʽʚ ɻ. ʄ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʻʢʪʥʦ-ʽʛʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʨʠ ʥʘʚʯʘʥʥʽ ʽʥʬʦʨʤʘʪʠʢʠ. ɿʙʽʨʥʠʢ 

ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʋʤʘʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʇʘʚʣʘ ʊʠʯʠʥʠ. ʋʤʘʥʴ: ʇʇ 

ɾʦʚʪʠʡ, 2011. ʏ. 3. ʉ. 231ï238. 

4. LEGO Education : A Real-World Case Study in Philadelphia URL: 

https://geekmom.com/2020/02/lego-education-a-real-world-case-study-in-philadelphia (ʘvailable at: 

25.03.2025). 

5. Arduino Education ï Case Study: Parklands College. URL: https://www.arduino.cc/education/ case-

study-parklands-college (ʘvailable at: 25.03.2025). 

ʎʀʌʈʆɺɯ ʊɽʍʅʆʃʆɻɯɰ ʗʂ ʆʉʅʆɺɸ STEM-ʆʉɺɯʊʀ ʅɸ ʋʈʆʂɸʍ 

ɻɽʆʄɽʊʈɯɰ 

ʄʘʨʫʱʘʢ ʈʦʤʘʥ ɭʚʛʝʥʦʚʠʯ 
ʟʜʦʙʫʚʘʯ ʜʨʫʛʦʛʦ (ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ 

(ʄʘʪʝʤʘʪʠʢʘ), 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

roma.maruwak@gmail.com 

ɻʦʤʝʥʶʢ ɻʘʥʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ 
ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʚ.ʦ ʟʘʚʽʜʫʚʘʯʘ ʢʘʬʝʜʨʠ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

homenyuk_hanna@tnpu.edu.ua 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚiʪi, ʜʝ ʪʝʭʥʦʣʦʛiʾ ʨʦʟʚʠʚʘʶʪʴʩʷ ʟ ʥʝʡʤʦʚiʨʥʦʶ ʰʚʠʜʢiʩʪʶ, 

ʚʘʞʣʠʚʦ ʟʥʘʪʠ ʪʘ ʨʦʟʫʤiʪʠ, ʷʢ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮi ʪʝʭʥʦʣʦʛiʾ ʜʣʷ ʨʦʟʚô̫ ʟʘʥʥʷ 

ʨiʟʥʦʤʘʥiʪʥʠʭ ʟʘʜʘʯ. ʆʜʥʠʤ ʟ ʪʘʢʠʭ ʥʘʧʨʷʤʢiʚ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧôʁ ʪʝʨʥʠʭ 

ʪʝʭʥʦʣʦʛiʡ ʫ ʛʘʣʫʟi ʤʘʪʝʤʘʪʠʢʠ, ʟʦʢʨʝʤʘ, ʫ ʛʝʦʤʝʪʨiʾ. ʆʩʦʙʣʠʚʦ ʝʬʝʢʪʠʚʥʠʤ ʻ ʾʭʥʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʨʘʤʢʘʭ STEM-ʧʽʜʭʦʜʫ, ʱʦ ʧʦʻʜʥʫʻ ʥʘʫʢʫ, ʪʝʭʥʦʣʦʛʽʾ, ʽʥʞʝʥʝʨʽʶ ʪʘ 

ʤʘʪʝʤʘʪʠʢʫ. ʅʘ ʜʫʤʢʫ ʝʢʩʧʝʨʪʽʚ, ʧʨʠ ʚʠʚʯʝʥʥʽ ʤʘʪʝʤʘʪʠʢʠ ʚʘʞʣʠʚʦ ʨʦʟʚʠʚʘʪʠ 

ʦʙʨʘʟʥʽ ʢʦʤʧʦʥʝʥʪʠ ʤʠʩʣʝʥʥʷ ʽ ʪʚʦʨʯʽʩʪʴ ʢʦʞʥʦʛʦ ʫʯʥʷ [2]. ɺ ʨʝʘʣʽʷʭ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʪʘ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʣʝʛʢʦ ʨʦʟʚʠʚʘʪʠ ʦʙʨʘʟʥʝ ʤʠʩʣʝʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʁ ʪʝʨʘ ʪʘ ʨʽʟʥʠʭ ʧʨʦʛʨʘʤ. ʆʪʞʝ, ʘʢʪʫʘʣʴʥʦʶ ʻ ʧʨʦʙʣʝʤʘ ʧʦʰʫʢʫ 

ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʩʫʯʘʩʥʠʭ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ ʚ ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʪʘ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʘʭ. 

ʋ ʛʘʣʫʟʽ ʰʢʽʣʴʥʦʾ ʛʝʦʤʝʪʨʽʾ ʦʜʥʠʤ ʽʟ ʥʘʡʟʨʫʯʥʽʰʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʻ ʧʨʦʛʨʘʤʘ 

GeoGebra, ʷʢʘ ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʫʚʘʪʠ ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʽ ʚʽʟʫʘʣʴʥʠʡ ʧʽʜʭʦʜʠ ʜʦ 

ʥʘʚʯʘʥʥʷ. ʇʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ GeoGebra ʻ ʧʦʪʫʞʥʠʤ iʥʩʪʨʫʤʝʥʪʦʤ, ʷʢʠʡ 

ʜʦʟʚʦʣʷʻ ʚiʟʫʘʣiʟʫʚʘʪʠ ʛʝʦʤʝʪʨʠʯʥi ʟʘʜʘʯi ʪʘ ʨʦʟʚô̫ ʟʫʚʘʪʠ ʾʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʦʨʜʠʥʘʪʥʦʛʦ ʪʘ ʚʝʢʪʦʨʥʦʛʦ ʤʝʪʦʜiʚ. ɺiʥ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʜʠʥʘʤiʯʥi ʤʦʜʝʣi, 

ʱʦ ʟʥʘʯʥʦ ʧʦʣʝʛʰʫʻ ʧʨʦʮʝʩ ʨʦʟʫʤiʥʥʷ ʪʘ ʨʦʟʚô̫ ʟʘʥʥʷ ʟʘʜʘʯ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʘʢʪʫʘʣʴʥiʩʪʴ ʜʘʥʦʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʦʥʘ ʜʝʤʦʥʩʪʨʫʻ, ʷʢ ʩʫʯʘʩʥi 

ʢʦʤʧôʁ ʪʝʨʥi ʪʝʭʥʦʣʦʛiʾ, ʟʦʢʨʝʤʘ GeoGebra, ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥi ʜʣʷ 

ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʨiʰʝʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ ʟʘʜʘʯ. 

GeoGebra ï ʮʝ ʙʝʟʢʦʰʪʦʚʥʘ, ʢʨʦʩʧʣʘʪʬʦʨʤʥʘ ʜʠʥʘʤiʯʥʘ ʤʘʪʝʤʘʪʠʯʥʘ 

ʧʨʦʛʨʘʤʘ ʜʣʷ ʚʩiʭ ʨiʚʥiʚ ʦʩʚiʪʠ, ʷʢʘ ʚʢʣʶʯʘʻ ʛʝʦʤʝʪʨiʶ, ʘʣʛʝʙʨʫ, ʪʘʙʣʠʮi, ʛʨʘʬiʢʠ, 

ʩʪʘʪʠʩʪʠʢʫ ʪʘ ʘʨʠʬʤʝʪʠʢʫ ʚ ʦʜʥʦʤʫ, ʟʨʫʯʥʦʤʫ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʧʘʢʝʪi. 
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ʇʣʘʪʬʦʨʤʘ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʄʘʨʢʫʩʦʤ ʍʦʝʥʚʘʨʪʝʨʦʤ ʚ 2001 ʨʦʮi ʷʢ ʯʘʩʪʠʥʘ 

ʡʦʛʦ ʤʘʛiʩʪʝʨʩʴʢʦʾ ʨʦʙʦʪʠ ʚ ʋʥiʚʝʨʩʠʪʝʪi ɿʘʣʴʮʙʫʨʛʘ. ʇiʩʣʷ ʫʩʧiʰʥʦʾ ʢʘʤʧʘʥiʾ ʥʘ 

Kickstarter, GeoGebra ʨʦʟʰʠʨʠʣʘ ʩʚʦʶ ʧʨʦʧʦʟʠʮiʶ, ʚʢʣʶʯʠʚʰʠ ʚʝʨʩiʾ ʜʣʷ iPad, 

Android ʪʘ Windows Store. ʎʝʡ ʧʨʦʛʨʘʤʥʠʡ ʟʘʩiʙ ʤʘʻ ʙʘʛʘʪʠʡ ʬʫʥʢʮiʦʥʘʣ ʜʣʷ 

ʨʦʙʦʪʠ ʟ ʬʫʥʢʮiʷʤʠ (ʧʦʙʫʜʦʚʘ ʛʨʘʬiʢiʚ, ʦʙʯʠʩʣʝʥʥʷ ʢʦʨʝʥiʚ, ʝʢʩʪʨʝʤʫʤiʚ, 

iʥʪʝʛʨʘʣiʚ ʪʦʱʦ) ʟʘʚʜʷʢʠ ʢʦʤʘʥʜʘʤ ʚʙʫʜʦʚʘʥʦʾ ʤʦʚʠ (ʷʢʘ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʢʝʨʫʚʘʪʠ 

ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʧʦʙʫʜʦʚʘʤʠ) [1]. 

ʆʩʥʦʚʥi ʧʝʨʝʚʘʛʠ Geogebra: 

Å ʧʨʦʛʨʘʤʘ ʻ ʜʠʥʘʤiʯʥʦʶ; 

Å ʤʘʻ ʧʨʦʩʪʠʡ ʪʘ ʟʨʦʟʫʤiʣʠʡ ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ iʥʪʝʨʬʝʡʩ; 

Å ʜʦʩʪʫʧʥʘ ʥʘ ʙʘʛʘʪʴʦʭ ʤʦʚʘʭ ʜʣʷ ʤiʣʴʡʦʥiʚ ʢʦʨʠʩʪʫʚʘʯiʚ ʧʦ ʚʩʴʦʤʫ ʩʚiʪʫ, 

ʚʢʣʶʯʘʶʯʠ ʧiʜʪʨʠʤʢʫ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ; 

Å ʤʦʞʣʠʚiʩʪʴ ʚʠʢʦʠʩʪʘʥʥʷ ʥʘ ʙiʣʴʰʦʩʪi ʦʧʝʨʘʮiʡʥʠʭ ʩʠʩʪʝʤ, ʪʘʢʠʭ ʷʢ iOS, 

Android, Windows ʪʘ iʥ; 

Å ʤʦʞʣʠʚiʩʪʴ ʜiʣʠʪʠʩʷ ʟ iʥʰʠʤʠ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʤʦʜʝʣʷʤʠ ʪʘ ʨʦʟʨʦʙʢʘʤʠ, ʘ 

ʪʘʢʦʞ ʦʟʥʘʡʦʤʣʶʚʘʪʠʩʷ ʟ iʥʰʠʤʠ ʨʦʙʦʪʘʤʠ ʥʘ ʩʘʡʪi GeoGebra; 

Å ʙʝʟʢʦʰʪʦʚʥiʩʪʴ; 

Å ʧiʜʪʨʠʤʢʘ ʘʧʣʝʪiʚ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ ʧʨʦʛʨʘʤ ʜʣʷ ʜʠʥʘʤʽʯʥʦʛʦ ʤʘʥʽʧʫʣʶʚʘʥʥʷ 

ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʦʙô̒ ʢʪʘʤʠ, ʽʜʝʷ GeoGebra ʧʦʣʷʛʘʻ ʚ ʽʥʪʝʨʘʢʪʠʚʥʦʤʫ ʧʦʻʜʥʘʥʥʽ 

ʛʝʦʤʝʪʨʠʯʥʦʛʦ, ʘʣʛʝʙʨʘʾʯʥʦʛʦ ʽ ʯʠʩʣʦʚʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʟʤʽʩʪʫ ʟʘʜʘʯʽ, ʷʢʝ ʜʦʟʚʦʣʷʻ 

ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʮʽʣʝʩʧʨʷʤʦʚʘʥʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʟʤʽʥʦʶ ʪʘ ʚʟʘʻʤʦʟʚô̫ ʟʢʦʤ 

ʚʝʣʠʯʠʥ ʜʘʥʦʾ ʟʘʜʘʯʽ, ʥʘʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʛʽʧʦʪʝʟ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ 

ʮʴʦʤʫ ʩʧʦʩʪʝʨʝʞʝʥʥʽ ʪʘ ʧʝʨʝʚʽʨʠʪʠ ʾʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ [2]. 

ʉʪʘʥʦʤ ʥʘ ʩʴʦʛʦʜʥi ʨʝʩʫʨʩ GeoGebra ʧʨʦʧʦʥʫʻ ʜʝʢiʣʴʢʘ ʚʠʜiʚ 

ʢʘʣʴʢʫʣʷʪʦʨiʚ [3], ʷʢi ʜʦʧʦʤʘʛʘʶʪʴ ʧʨʠ ʨʦʟʚô̫ ʟʘʥʥi ʪʘ ʚʠʚʯʝʥʥi ʟʘʜʘʯ ʟ ʨiʟʥʠʭ 

ʛʘʣʫʟʝʡ ʤʘʪʝʤʘʪʠʢʠ ï ʚiʜ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʥʘʣiʟʫ ʜʦ ʪʝʦʨiʾ ʡʤʦʚiʨʥʦʩʪʝʡ ʪʘ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ. ʉʧʠʩʦʢ ʢʘʣʴʢʫʣʷʪʦʨiʚ ʥʘʚʝʜʝʥʠʡ ʥʘ ʨʠʩ. 1. 

 

ʈʠʩ. 1. ʂʘʣʴʢʫʣʷʪʦʨʠ ʚ ʩʝʨʝʜʦʚʠʱʽ GeoGebra 

ɼʫʞʝ ʮʽʥʥʠʤ ʻ ʮʝʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʨʦʙʦʪʠ ʟ ʤʥʦʛʦʛʨʘʥʥʠʢʘʤʠ ʪʘ ʪʽʣʘʤʠ 

ʦʙʝʨʪʘʥʥʷ, ʘ ʪʘʢʦʞ ʧʨʠ ʧʦʙʫʜʦʚʽ ʧʝʨʝʨʽʟʽʚ. ʆʩʢʽʣʴʢʠ, ʚʘʞʢʦ ʫʷʚʠʪʠ ʧʨʦʩʪʦʨʦʚʠʡ 
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ʤʘʣʶʥʦʢ ʯʠ ʢʦʤʙʽʥʘʮʽʶ ʬʽʛʫʨ, ʘ ʱʝ ʚʘʞʯʝ ʥʘʤʘʣʶʚʘʪʠ ʾʭ ʥʘ ʜʦʰʮʽ ʯʠ ʥʘ ʣʠʩʪʦʯʢʫ. 

ɺʽʟʫʘʣʽʟʘʮʽʷ 3D ʬʽʛʫʨ ʫ ʩʝʨʝʜʦʚʠʱʽ GeoGebra ʟʥʘʯʥʦ ʧʦʣʝʛʰʫʻ ʧʨʦʮʝʩ ʚʠʚʯʝʥʥʷ 

ʮʠʭ ʪʝʤ ʪʘ ʜʦʧʦʤʦʛʘʻ ʩʬʦʨʤʫʚʘʪʠ ʚ ʫʯʥʽʚ ʧʨʦʩʪʦʨʦʚʫ ʫʷʚʫ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʘʢʪʠʯʥʽ ʧʨʠʢʣʘʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ GeoGebra ʧʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ 

ʪʝʤʠ çʇʝʨʝʨʽʟʠ ʤʥʦʛʦʛʨʘʥʥʠʢʽʚè. ʈʦʟʛʣʷʥʝʤʦ ʟʘʚʜʘʥʥʷ ʥʘ ʧʦʙʫʜʦʚʫ ʧʝʨʝʨʽʟʽʚ 

ʤʥʦʛʦʛʨʘʥʥʠʢʽʚ ʧʣʦʱʠʥʦʶ, ʱʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʪʨʠ ʟʘʜʘʥʽ ʪʦʯʢʠ, ʷʢʽ ʥʝ ʣʝʞʘʪʴ ʥʘ 

ʦʜʥʽʡ ʧʨʷʤʽʡ ʤʝʪʦʜʦʤ ʩʣʽʜʽʚ (ʨʠʩ. 2) ʪʘ ʥʘʚʝʜʝʤʦ ʧʦʢʨʦʢʦʚʫ ʽʥʩʪʨʫʢʮʽʶ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʮʽʻʾ ʧʦʙʫʜʦʚʠ ʚ ʩʝʨʝʜʦʚʠʱʽ GeoGebra (ʪʘʙʣʠʮʷ 1) [3]. 

 
ʈʠʩ. 2. ʇʝʨʝʨʽʟ ʢʫʙʘ ʤʝʪʦʜʦʤ ʩʣʽʜʽʚ 

 

ʈʠʩ. 3. ʇʦʢʨʦʢʦʚʘ ʧʦʙʫʜʦʚʘ ʧʝʨʝʨʽʟʫ 

ʊʘʢʠʤ ʯʠʥʦʤ, Geogebra ʻ ʧʦʪʫʞʥʠʤ ʧʨʦʛʨʘʤʥʠʤ ʟʘʩʦʙʦʤ ʟʦʢʨʝʤʘ 

ʚiʟʫʘʣiʟʘʮiʾ ʟʘʜʘʯ, ʱʦ ʻ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʠʤ, ʘʜʞʝ ʥʝʧʨʘʚʠʣʴʥʠʡ ʨʠʩʫʥʦʢ ʜʦ 

ʛʝʦʤʝʪʨʠʯʥʦʾ ʟʘʜʘʯi ʤʦʞʝ ʟʥʘʯʥʦ ʟʘʪʨʫʜʥʠʪʠ ʾʾ ʨʦʟʚô̫ ʟʘʥʥʷ, ʘʣʝ ʦʩʢiʣʴʢʠ Geogebra 

ʻ ʜʠʥʘʤiʯʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʤʠ ʤʦʞʝʤʦ ʟʘ ʾʾ ʜʦʧʦʤʦʛʦʶ ʨʦʟʛʣʷʥʫʪʠ ʛʝʦʤʝʪʨʠʯʥi 

ʦʙô̒ ʢʪʠ ʟ ʨiʟʥʠʭ ʨʘʢʫʨʩiʚ i ʚʠʙʨʘʪʠ ʩʘʤʝ ʪʦʡ, ʷʢʠʡ ʚʚʘʞʘʻʤʦ ʥʘʡʙiʣʴʰ ʜʦʮiʣʴʥʠʤ. 
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ʆʜʥʠʤ ʽʟ ʛʦʣʦʚʥʠʭ ʟʘʚʜʘʥʴ ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʫʯʘʩʥʦʾ ʷʢʦʩʪʽ 
ʦʩʚʽʪʠ, ʷʢʘ ʤʘʻ ʚʽʜʧʦʚʽʜʘʪʠ ʧʦʪʦʯʥʠʤ ʪʘ ʤʘʡʙʫʪʥʽʤ ʧʦʪʨʝʙʘʤ ʦʩʦʙʠʩʪʦʩʪʽ. ɺʠʱʽ 
ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ ʻ ʛʦʣʦʚʥʦʶ ʩʢʣʘʜʦʚʦʶ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʤʘʡʙʫʪʥʽʭ 
ʬʘʭʽʚʮʽʚ. ʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʙʫʜʫʯʠ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ 
ʚʽʟʫʘʣʴʥʦʛʦ ʧʦʜʘʥʥʷ ʦʩʚʽʪʥʴʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʥʘʜʘʶʪʴ ʥʦʚʽ ʧʝʨʩʧʝʢʪʠʚʠ ʪʘ 
ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ʗʢʽʩʥʘ ʦʩʚʽʪʘ 
ʤʦʞʣʠʚʘ ʣʠʰʝ ʚ ʥʦʚʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʦʨʽʻʥʪʦʚʘʥʦʤʫ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʅʘ ʞʘʣʴ, ʙʽʣʴʰʽʩʪʴ ʚʠʢʣʘʜʘʯʽʚ ʩʫʯʘʩʥʠʭ ʚʫʟʽʚ ʜʦ ʮʠʭ ʧʽʨ 
ʚʽʜʯʫʚʘʶʪʴ ʨʷʜ ʪʨʫʜʥʦʱʽʚ, ʢʦʣʠ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʡ ʫ 
ʩʚʦʾʡ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʩʣʘʙʦ ʫʷʚʣʷʶʪʴ, ʷʢ ʮʽ ʤʦʞʣʠʚʦʩʪʽ ʤʦʞʫʪʴ ʙʫʪʠ 
ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʦʩʚʽʪʥʽʡ ʧʨʘʢʪʠʮʽ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʩʫʯʘʩʥʽ ʬʘʭʽʚʮʽ ʧʦʚʠʥʥʽ ʤʘʪʠ ʫʷʚʣʝʥʥʷ ʧʨʦ ʟʤʽʩʪ ʽ ʩʪʨʫʢʪʫʨʫ 
ʚʽʨʪʫʘʣʴʥʦʛʦ ʧʨʝʜʤʝʪʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʠʬʨʦʚʽ ʽʥʬʦʨʤʘʮʽʡʥʽ 
ʨʝʩʫʨʩʠ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ. ʏʠʤ ʛʣʠʙʰʝ ʽʥʪʝʛʨʘʮʽʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʪʠʤ 
ʝʬʝʢʪʠʚʥʽʰʠʤ ʻ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ. ʆʜʥʠʤ ʟ ʥʘʧʨʷʤʢʽʚ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 
ʪʝʭʥʦʣʦʛʽʡ, ʷʢʠʡ ʨʦʟʚʠʚʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʰʚʠʜʢʦ, ʻ ʪʨʠʚʠʤʽʨʥʘ ʛʨʘʬʽʢʘ, ʘ ʪʘʢʦʞ 
ʚʽʨʪʫʘʣʴʥʘ ʽ ʜʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ. ʋ ʥʘʚʯʘʥʥʽ ʧʦʙʫʜʦʚʘ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʤʦʜʝʣʝʡ ʟ 
ʨʽʟʥʠʭ ʧʨʝʜʤʝʪʥʠʭ ʦʙʣʘʩʪʝʡ ʜʦʟʚʦʣʷʻ ʧʝʜʘʛʦʛʘʤ ʽ ʪʠʤ, ʭʪʦ ʥʘʚʯʘʻʪʴʩʷ, 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʾ ʤʘʡʙʫʪʥʴʦʛʦ, ʧʦʢʘʟʫʚʘʪʠ ʚʠʚʯʝʥʠʡ ʤʘʪʝʨʽʘʣ ʚ 
ʜʠʥʘʤʽʮʽ. 

ʊʝʭʥʦʣʦʛʽʷ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ: ʚ ʷʢʦʩʪʽ 
ʪʨʝʥʘʞʝʨʽʚ (ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʚʦʜʠʪʠ ʧʨʘʢʪʠʯʥʽ, ʣʘʙʦʨʘʪʦʨʥʽ ʨʦʙʦʪʠ); 
ʜʝʤʦʥʩʪʨʫʚʘʪʠ ʧʨʦʮʝʩʠ, ʷʚʠʱʘ ʪʘ ʦʙô̒ ʢʪʠ (ʷʢʽ ʩʢʣʘʜʥʦ ʘʙʦ ʥʝʤʦʞʣʠʚʦ ʧʦʢʘʟʘʪʠ ʚ 
ʨʝʘʣʴʥʦʩʪʽ); ʷʢ ʜʦʧʦʤʽʞʥʠʡ ʟʘʩʽʙ (ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʥʘʦʯʥʦʩʪʽ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ 
ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʨʝʜʤʝʪʘ). 

ɼʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ (AR) ï ʮʝ ʪʝʭʥʦʣʦʛʽʷ, ʩʪʚʦʨʝʥʘ ʥʘ ʦʩʥʦʚʽ ʥʘʢʣʘʜʝʥʥʷ 
ʙʫʜʴ-ʷʢʠʭ ʦʙô̒ ʢʪʽʚ ʘʙʦ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʧʦʜʽʾ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ 
ʯʘʩʫ. ʎʷ ʪʝʭʥʦʣʦʛʽʷ, ʷʢ ʧʦʢʘʟʫʶʪʴ ʜʦʩʣʽʜʞʝʥʥʷ, ʤʦʞʝ ʩʪʘʪʠ ʩʧʨʘʚʞʥʽʤ ʧʨʦʨʠʚʦʤ ʫ 
ʩʬʝʨʽ ʦʩʚʽʪʠ. ɼʦ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʫ ʩʬʝʨʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʜʦʧʦʚʥʝʥʦʾ 
ʨʝʘʣʴʥʦʩʪʽ ʚ ʦʩʚʽʪʥʽʡ ʩʬʝʨʽ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʽʛʨʦʚʽ ʪʘ ʦʩʚʽʪʥʽ ʜʦʜʘʪʢʠ, ʚʽʨʪʫʘʣʴʥʽ 
ʩʠʤʫʣʷʪʦʨʠ ʪʘ ʤʦʜʝʣʽ, ʩʧʝʮʽʘʣʴʥʽ ʦʩʚʽʪʥʽ ʚʠʜʘʥʥʷ. ʄʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ ʪʘʢʽ ʧʝʨʝʚʘʛʠ 
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ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʷʢ: ʥʘʦʯʥʽʩʪʴ (ʤʦʞʣʠʚʽʩʪʴ ʙʘʯʠʪʠ ʨʽʟʥʽ 
ʧʨʦʮʝʩʠ ʽ ʷʚʠʱʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʠʚʠʤʽʨʥʦʾ ʛʨʘʬʽʢʠ); ʙʝʟʧʝʢʘ (ʥʝʟʘʣʝʞʥʦ ʚʽʜ 
ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙô̒ ʢʪʘ ʘʙʦ ʷʚʠʱʘ, ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʟʜʦʨʦʚô̫  ʥʝʤʘʻ); 
ʽʥʪʝʨʘʢʪʠʚʥʽʩʪʴ (ʚʟʘʻʤʦʜʽʷ ʟ ʦʙô̒ ʢʪʘʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ). ʜʦʩʪʫʧʥʽʩʪʴ 
(ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʤʦʞʥʘ ʦʩʚʦʶʚʘʪʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʯʘʩʫ ʪʘ ʤʽʩʮʷ ʧʨʦʚʝʜʝʥʥʷ). 

ʊʝʭʥʦʣʦʛʽʷ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʜʦʟʚʦʣʷʻ ʥʘʦʯʥʦ ʚʽʜʪʚʦʨʠʪʠ ʧʨʦʮʝʩʠ, ʷʢʽ 
ʜʫʞʝ ʩʢʣʘʜʥʦ ʘʙʦ ʤʘʡʞʝ ʥʝʤʦʞʣʠʚʦ ʚʽʜʪʚʦʨʠʪʠ ʩʧʦʩʦʙʘʤʠ ʽ ʟʘʩʦʙʘʤʠ ʨʝʘʣʴʥʦʛʦ 
ʩʚʽʪʫ, ʪʠʤ ʩʘʤʠʤ ʨʦʙʣʷʯʠ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʙʽʣʴʰ ʟʨʦʟʫʤʽʣʠʤ ʽ ʟʘʭʦʧʣʶʶʯʠʤ. 
ʄʦʞʥʘ ʧʝʨʝʪʚʦʨʠʪʠ ʩʪʘʪʠʯʥʽ ʩʪʦʨʽʥʢʠ ʧʽʜʨʫʯʥʠʢʽʚ, ʧʣʘʢʘʪʠ ʘʙʦ ʜʨʫʢʦʚʘʥʽ 
ʧʦʩʽʙʥʠʢʠ ʥʘ ʚʠʨʘʟʥʫ ʘʥʽʤʘʮʽʶ ʘʙʦ ʟʘʭʦʧʣʶʶʯʽ ʽʛʨʠ. ʊʘʢʠʤ ʧʽʜʭʦʜʘʤ ʚʽʜʧʦʚʽʜʘʻ 
ʥʦʚʠʡ ʤʝʪʦʜ ʥʘʚʯʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʷʢʠʡ ʪʽʣʴʢʠ ʥʘʙʠʨʘʻ 
ʧʦʧʫʣʷʨʥʽʩʪʴ. 

çɼʦʧʦʚʥʝʥʫ ʨʝʘʣʴʥʽʩʪʴ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʩʝʨʝʜʦʚʠʱʝ ʟ ʧʨʷʤʠʤ ʘʙʦ 
ʥʝʧʨʷʤʠʤ ʜʦʧʦʚʥʝʥʥʷʤ ʬʽʟʠʯʥʦʛʦ ʩʚʽʪʫ ʮʠʬʨʦʚʠʤʠ ʜʘʥʠʤʠ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ 
ʯʘʩʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʧʨʠʩʪʨʦʾʚ: ʧʣʘʥʰʝʪʽʚ, ʩʤʘʨʪʬʦʥʽʚ ʪʘ 
ʽʥʥʦʚʘʮʽʡʥʠʭ ʛʘʜʞʝʪʽʚ, ʘ ʪʘʢʦʞ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦ ʥʠʭè [2]. ʇʝʨʝʚʘʛʘʤʠ 
ʻ ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʨʝʩʫ ʜʦ ʤʘʪʝʨʽʘʣʫ, ʱʦ ʚʠʚʯʘʻʪʴʩʷ, ʧʨʠʚʘʙʣʠʚʠʤʠ ʻ ʜʦʜʘʪʢʠ; 
ʟʜʘʪʥʽʩʪʴ ʟʘʩʚʦʾʪʠ ʙʘʛʘʪʦ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʤʝʥʰʠʡ ʯʘʩ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʬʝʢʪʫ 
ʟʜʠʚʫʚʘʥʥʷ (ʷʢ ʚʽʜʦʤʦ, ʢʦʣʠ ʧʽʜʢʣʶʯʘʶʪʴʩʷ ʝʤʦʮʽʾ, ʢʨʘʱʝ ʚʽʜʙʫʚʘʻʪʴʩʷ 
ʟʘʧʘʤô̫ ʪʦʚʫʚʘʥʥʷ). 

ʇʣʘʪʬʦʨʤʘ Unity ʚʚʘʞʘʻʪʴʩʷ ʦʜʥʽʻʶ ʟ ʥʘʡʢʨʘʱʠʭ ʫ ʩʚʽʪʽ, ʤʘʶʯʠ ʥʘʜʽʡʥʫ 
ʝʢʦʩʠʩʪʝʤʫ, ʧʨʘʮʶʻ ʧʽʜ ʨʽʟʥʠʤʠ ʦʧʝʨʘʮʽʡʥʠʤʠ ʩʠʩʪʝʤʘʤʠ. Unity ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 
ʜʣʷ ʨʦʟʨʦʙʢʠ ʜʚʦʚʠʤʽʨʥʠʭ ʽ 3D-ʜʦʜʘʪʢʽʚ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ɺʘʞʣʠʚʦʶ 
ʧʝʨʝʚʘʛʦʶ ʧʣʘʪʬʦʨʤʠ ʻ ʢʨʦʩʧʣʘʪʬʦʨʤʥʘ ʧʽʜʪʨʠʤʢʘ, ʤʦʜʫʣʴʥʘ ʩʠʩʪʝʤʘ 
ʢʦʤʧʦʥʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʚʽʟʫʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʨʦʙʢʠ. 

ARCore, ʨʦʟʨʦʙʣʝʥʠʡ ʢʦʤʧʘʥʽʻʶ Google, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʨʦʟʨʦʙʢʠ 
ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʜʦʜʘʪʢʠ ʜʦʧʦʚʥʝʥʦʾ 
ʨʝʘʣʴʥʦʩʪʽ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʨʠ ʦʩʥʦʚʥʽ ʪʝʭʥʦʣʦʛʽʾ (ʚʽʜʩʪʝʞʝʥʥʷ ʨʫʭʫ, ʝʢʦʣʦʛʽʯʥʘ 
ʩʚʽʜʦʤʽʩʪʴ ʪʘ ʦʮʽʥʢʘ ʩʚʽʪʣʘ), ARCore ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʽʥʪʝʛʨʘʮʽʶ ʚʽʨʪʫʘʣʴʥʦʛʦ 
ʢʦʥʪʝʥʪʫ ʟ ʨʝʘʣʴʥʽʩʪʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʤʝʨʠ ʩʤʘʨʪʬʦʥʘ. 

ʊʝʭʥʦʣʦʛʽʾ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʨʦʙʣʷʪʴ ʥʘʚʯʘʥʥʷ ʙʽʣʴʰ ʥʘʦʯʥʠʤ, 
ʜʦʟʚʦʣʷʶʪʴ ʘʢʪʠʚʽʟʫʚʘʪʠ ʩʪʫʜʝʥʪʽʚ, ʙʽʣʴʰ ʧʦʚʥʦ ʟʘʣʫʯʘʪʠ ʾʭ ʜʦ ʦʩʚʽʪʥʴʦʛʦ 
ʧʨʦʮʝʩʫ. çɺʧʨʦʚʘʜʞʝʥʥʷ ʜʦʜʘʪʢʽʚ ʽ ʩʝʨʚʽʩʽʚ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 
ʧʽʜʚʠʱʠʪʠ ʨʝʘʣʽʩʪʠʯʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ, ʘ ʪʘʢʦʞ ʧʨʦʧʦʥʫʻ ʧʦʩʠʣʝʥʠʡ ʝʤʦʮʽʡʥʠʡ ʽ 
ʢʦʛʥʽʪʠʚʥʠʡ ʜʦʩʚʽʜ. ʊʦʤʫ ʚʽʥ ʤʦʞʝ ʙʫʪʠ ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ 
ʥʘʚʯʘʥʥʷ ʚ ʰʢʦʣʘʭ, ʢʦʣʝʜʞʘʭ ʪʘ ʫʥʽʚʝʨʩʠʪʝʪʘʭè [1]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʤʦʞʥʘ 
ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ ʥʦʚʠʡ ʩʧʦʩʽʙ ʧʦʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʝʬʝʢʪʠʚʥʦ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ 
ʤʝʪʦʜʠʯʥʠʭ ʧʨʠʡʦʤʽʚ ʫ ʥʘʚʯʘʥʥʽ, ʜʦʧʦʚʥʶʶʯʠ ʥʘʚʯʘʣʴʥʠʡ ʤʘʪʝʨʽʘʣ ʚʽʟʫʘʣʽʟʘʮʽʻʶ. 
ʈʝʘʣʽʩʪʠʯʥʽ ʪʨʠʚʠʤʽʨʥʽ ʤʦʜʝʣʽ, ʚʽʨʪʫʘʣʴʥʽ ʦʙô̒ ʢʪʠ ʫ ʚʟʘʻʤʦʜʽʾ ʟ ʜʦʧʦʚʥʝʥʦʶ 
ʨʝʘʣʴʥʽʩʪʶ ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʚʠʱʠʪʠ ʤʦʪʠʚʘʮʽʶ ʜʦ ʩʘʤʦʥʘʚʯʘʥʥʷ, ʧʦʪʝʥʮʽʘʣ, 
ʢʦʥʮʝʥʪʨʘʮʽʶ ʫʚʘʛʠ ʫʯʥʽʚ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ɻʨʦʜ ɯ. ʄ., ɹʝʟʚʝʨʭʥʽʡ ɭ. ɯ. ɼʦʩʣʽʜʞʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʽʩʥʫʶʯʠʭ ʟʘʩʪʦʩʫʥʢʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 
ʦʙô̒ ʢʪʽʚ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ. ʇʽʜʛʦʪʦʚʢʘ ʤʘʡʙʫʪʥʽʭ ʫʯʠʪʝʣʽʚ ʬʽʟʠʢʠ, ʭʽʤʽʾ, ʙʽʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʥʠʯʠʭ 
ʥʘʫʢ ʚ ʢʦʥʪʝʢʩʪʽ ʚʠʤʦʛ ʅʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ, 23ï24 ʪʨʘʚʥʷ 2024 ʨʦʢʫ. ʉ. 293ï297. 
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2. ʂʣʠʤʥʶʢ ɺ. ɭ. ɺʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ. ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʍʅʋʇʉ, 
2018.  ̄2. ʉ. 207ï212. 
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ʌʝʜʯʠʰʠʥ ʆʣʴʛʘ ʄʠʭʘʡʣʽʚʥʘ 
ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʬʽʟʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

olga.fedchishin.77@gmail.com  

ʉʫʯʘʩʥʘ ʩʠʩʪʝʤʘ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʽ ʧʝʨʝʞʠʚʘʻ ʛʣʠʙʦʢʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʫ 

ʚʽʜʧʦʚʽʜʴ ʥʘ ʛʣʦʙʘʣʴʥʽ ʚʠʢʣʠʢʠ ʍʍɯ ʩʪʦʣʽʪʪʷ. ɻʦʣʦʚʥʝ ʟʘʚʜʘʥʥʷ ʩʫʯʘʩʥʦʾ ʦʩʚʽʪʠ - 

ʧʽʜʛʦʪʫʚʘʪʠ ʫʯʥʽʚ ʜʦ ʩʴʦʛʦʜʝʥʥʷ, ʜʝ ʟʥʘʥʥʷ ʫ ʛʘʣʫʟʽ ʥʘʫʢʠ, ʪʝʭʥʦʣʦʛʽʡ, ʽʥʞʝʥʝʨʽʾ ʪʘ 

ʤʘʪʝʤʘʪʠʢʠ (STEM) ʚʽʜʽʛʨʘʶʪʴ ʧʨʦʚʽʜʥʫ ʨʦʣʴ. ɺʧʨʦʚʘʜʞʝʥʥʷ STEM-ʦʩʚʽʪʠ ʫ 

ʅʦʚʽʡ ʫʢʨʘʾʥʩʴʢʽʡ ʰʢʦʣʽ ʜʦʟʚʦʣʷʻ ʬʦʨʤʫʚʘʪʠ ʚ ʫʯʥʽʚ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, ʥʘʚʠʯʢʠ 

ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʽʥʞʝʥʝʨʥʠʡ ʧʽʜʭʽʜ ʜʦ ʨʦʟʚô̫ ʟʘʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʜʘʯ ʪʘ 

ʢʨʝʘʪʠʚʥʽʩʪʴ. 

ʅʦʚʘ ʫʢʨʘʾʥʩʴʢʘ ʰʢʦʣʘ, ʨʝʘʣʽʟʫʶʯʠ ʢʦʤʧʝʪʝʥʪʥʽʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʥʘʚʯʘʥʥʷ, 

ʩʪʘʚʠʪʴ ʧʝʨʝʜ ʫʯʠʪʝʣʝʤ ʟʘʚʜʘʥʥʷ ʥʝ ʧʨʦʩʪʦ ʧʝʨʝʜʘʚʘʪʠ ʟʥʘʥʥʷ, ʘ ʥʘʚʯʘʪʠ ʾʭ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʫ ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽ. STEM-ʦʩʚʽʪʘ ʻ ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ. ɺʦʥʘ ʩʧʨʠʷʻ ʽʥʪʝʛʨʘʮʽʾ ʧʨʝʜʤʝʪʽʚ, ʟʘʣʫʯʘʻ ʫʯʥʽʚ ʜʦ ʘʢʪʠʚʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʩʪʠʤʫʣʶʻ ʽʥʪʝʨʝʩ ʜʦ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ, ʘ ʪʘʢʦʞ ʛʦʪʫʻ ʤʦʣʦʜʴ ʜʦ 

ʚʠʢʣʠʢʽʚ ʍʍɯ ʩʪʦʣʽʪʪʷ, ʧʦʚô̫ ʟʘʥʠʭ ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʽʥʥʦʚʘʮʽʷʤʠ ʪʘ ʽʥʞʝʥʝʨʥʠʤʠ 

ʨʽʰʝʥʥʷʤʠ. 

STEM-ʦʩʚʽʪʘ ï ʮʝ ʽʥʥʦʚʘʮʽʡʥʠʡ ʧʽʜʭʽʜ ʜʦ ʥʘʚʯʘʥʥʷ, ʱʦ ʦʙô̒ ʜʥʫʻ ʯʦʪʠʨʠ 

ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʠ: Science (ʥʘʫʢʘ), Technology (ʪʝʭʥʦʣʦʛʽʾ), Engineering 

(ʽʥʞʝʥʝʨʽʷ) ʪʘ Mathematics (ʤʘʪʝʤʘʪʠʢʘ). ɺʦʥʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʤʽʞʧʨʝʜʤʝʪʥʽʡ 

ʽʥʪʝʛʨʘʮʽʾ ʪʘ ʦʨʽʻʥʪʘʮʽʾ ʥʘ ʨʝʘʣʴʥʽ ʞʠʪʪʻʚʽ ʩʠʪʫʘʮʽʾ, ʱʦ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʚ ʫʯʥʽʚ 

ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʪʘ ʧʽʜʚʠʱʝʥʥʶ ʤʦʪʠʚʘʮʽʾ ʜʦ ʥʘʚʯʘʥʥʷ. 

ʋ ʢʦʥʪʝʢʩʪʽ ʅʋʐ ʦʩʥʦʚʥʘ ʤʝʪʘ STEM-ʧʽʜʭʦʜʫ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ ʫʤʦʚ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʟʦʢʨʝʤʘ ʫʤʽʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʥʘʥʥʷ ʫ 

ʥʦʚʠʭ ʩʠʪʫʘʮʽʷʭ, ʧʨʘʮʶʚʘʪʠ ʟ ʽʥʬʦʨʤʘʮʽʻʶ, ʨʦʟʚô̫ ʟʫʚʘʪʠ ʧʨʦʙʣʝʤʠ, ʩʧʽʣʢʫʚʘʪʠʩʷ 

ʪʘ ʩʧʽʚʧʨʘʮʶʚʘʪʠ ʚ ʢʦʤʘʥʜʽ. ʎʝ ʚʽʜʧʦʚʽʜʘʻ ʟʘʛʘʣʴʥʠʤ ʮʽʣʷʤ ʦʩʚʽʪʥʴʦʾ ʨʝʬʦʨʤʠ ï

 ʬʦʨʤʫʚʘʥʥʶ ʚʩʝʙʽʯʥʦ ʨʦʟʚʠʥʝʥʦʾ ʦʩʦʙʠʩʪʦʩʪʽ, ʟʜʘʪʥʦʾ ʜʦ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʫ 

ʰʚʠʜʢʦʟʤʽʥʥʦʤʫ ʩʚʽʪʽ. 

ɺ ʫʤʦʚʘʭ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ ʪʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʩʣʷ ʧʝʨʝʤʦʛʠ ʽʥʥʦʚʘʮʽʡʥʠʡ 

ʨʦʟʚʠʪʦʢ ʦʩʚʽʪʠ ʚ ʋʢʨʘʾʥʠ ʟʘʣʝʞʠʪʠʤʝ ʚʽʜ ʨʽʚʥʷ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʥʽʭ ʽʥʥʦʚʘʮʽʡ, 

ʟʦʢʨʝʤʘ ʥʘʧʨʷʤʽʚ STEM. ʊʦʤʫ ʚ ʜʘʥʠʡ ʯʘʩ ʧʦʪʨʽʙʥʦ ʧʨʠʜʽʣʷʪʠ ʙʽʣʴʰʝ ʫʚʘʛʠ 

ʨʦʟʚʠʪʢʫ ʽʥʥʦʚʘʮʽʡ, ʽ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʟʜʘʪʥʦʩʪʽ ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʜʦ 

ʥʝʧʝʨʝʨʚʥʦʛʦ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ.  
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ʉʠʩʪʝʤʘ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ ʧʝʜʘʛʦʛʽʯʥʠʭ 

ʧʨʘʮʽʚʥʠʢʽʚ ʘʢʪʠʚʥʦ ʘʜʘʧʪʫʻʪʴʩʷ ʜʦ ʩʫʯʘʩʥʠʭ ʚʠʤʦʛ. ɿʦʢʨʝʤʘ, ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʢʚʘʣʽʬʽʢʘʮʽʾ ʚʯʠʪʝʣʽʚ ʅʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ ʟʘʣʫʯʘʶʪʴʩʷ ʦʩʚʽʪʥʽ ʦʥʣʘʡʥ-

ʧʣʘʪʬʦʨʤʠ, ʚʽʨʪʫʘʣʴʥʽ STEM-ʮʝʥʪʨʠ ʪʘ ʬʽʟʠʯʥʽ STEM-ʣʘʙʦʨʘʪʦʨʽʾ, ʭʘʙʠ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ STEM-ʦʩʚʽʪʠ ʚ ʫʢʨʘʾʥʩʴʢʠʭ ʰʢʦʣʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʦ. 

ʋ ʧʦʯʘʪʢʦʚʠʭ ʢʣʘʩʘʭ ʮʝ ʧʨʦʷʚʣʷʻʪʴʩʷ ʯʝʨʝʟ ʽʥʪʝʛʨʦʚʘʥʽ ʢʫʨʩʠ (ʥʘʧʨʠʢʣʘʜ, çʗ 

ʜʦʩʣʽʜʞʫʶ ʩʚʽʪè), ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʨʦʙʽʪ, ʧʨʦʻʢʪʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. ʋ 

ʩʝʨʝʜʥʽʡ ʰʢʦʣʽ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʰʢʽʣʴʥʽ ʣʘʙʦʨʘʪʦʨʽʾ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʫʯʘʩʪʴ ʫ STEM-ʭʘʢʘʪʦʥʘʭ, ʢʦʥʢʫʨʩʘʭ ʪʘ ʬʝʩʪʠʚʘʣʷʭ. ɿʥʘʯʥʫ 

ʫʚʘʛʫ ʧʨʠʜʽʣʷʶʪʴ ʧʽʜʚʠʱʝʥʥʶ ʢʚʘʣʽʬʽʢʘʮʽʾ ʚʯʠʪʝʣʽʚ, ʷʢʽ ʤʘʶʪʴ ʙʫʪʠ ʛʦʪʦʚʽ 

ʧʨʘʮʶʚʘʪʠ ʚ ʥʦʚʽʡ ʧʘʨʘʜʠʛʤʽ ʦʩʚʽʪʠ [1]. 

ɺʦʜʥʦʯʘʩ ʥʘ ʰʣʷʭʫ ʚʧʨʦʚʘʜʞʝʥʥʷ STEM-ʦʩʚʽʪʠ ʽʩʥʫʶʪʴ ʽ ʧʝʚʥʽ ʪʨʫʜʥʦʱʽ. 

ʉʝʨʝʜ ʥʠʭ ï ʥʝʩʪʘʯʘ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʦʙʤʝʞʝʥʽʩʪʴ 

ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʦʾ ʙʘʟʠ, ʥʝʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʧʽʜʛʦʪʦʚʣʝʥʠʭ ʧʝʜʘʛʦʛʽʚ, ʷʢʽ 

ʤʘʶʪʴ ʜʦʩʚʽʜ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʧʦʪʨʝʙʘ ʚ ʨʦʟʨʦʙʮʽ ʷʢʽʩʥʠʭ 

ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʤʝʪʦʜʠʢ. ɺʘʞʣʠʚʦʶ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʦʙʣʝʤʘ ʘʜʘʧʪʘʮʽʾ 

STEM-ʧʽʜʭʦʜʽʚ ʜʦ ʫʤʦʚ ʩʽʣʴʩʴʢʠʭ ʰʢʽʣ, ʜʝ ʦʙʤʝʞʝʥʽ ʨʝʩʫʨʩʠ ʪʘ ʜʦʩʪʫʧ ʜʦ 

ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ [2]. 

ʆʜʥʘʢ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʮʽ ʚʠʢʣʠʢʠ, ʧʝʨʩʧʝʢʪʠʚʠ ʚʧʨʦʚʘʜʞʝʥʥʷ STEM-ʦʩʚʽʪʠ 

ʚ ʅʋʐ ʻ ʚʝʣʠʯʝʟʥʠʤʠ. ʎʝ ʰʣʷʭ ʜʦ: ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʠ ʪʘ 

ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʩʪʽ ʚʠʧʫʩʢʥʠʢʽʚ; ʨʦʟʚʠʪʢʫ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʢʨʘʾʥʠ; 

ʬʦʨʤʫʚʘʥʥʷ ʧʦʢʦʣʽʥʥʷ, ʛʦʪʦʚʦʛʦ ʜʦ ʚʠʢʣʠʢʽʚ ʮʠʬʨʦʚʦʾ ʝʧʦʭʠ; ʧʽʜʚʠʱʝʥʥʷ 

ʽʥʪʝʨʝʩʫ ʫʯʥʽʚ ʜʦ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ, ʪʝʭʥʽʢʠ ʪʘ ʤʘʪʝʤʘʪʠʢʠ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ STEM-ʦʩʚʽʪʠ ʫ ʅʦʚʽʡ ʫʢʨʘʾʥʩʴʢʽʡ ʰʢʦʣʽ ï ʮʝ ʚʘʞʣʠʚʠʡ ʽ 

ʥʝʦʙʭʽʜʥʠʡ ʢʨʦʢ ʥʘ ʰʣʷʭʫ ʜʦ ʩʪʚʦʨʝʥʥʷ ʩʫʯʘʩʥʦʾ, ʝʬʝʢʪʠʚʥʦʾ ʪʘ ʦʨʽʻʥʪʦʚʘʥʦʾ ʥʘ 

ʤʘʡʙʫʪʥʻ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ. ʎʝ ʽʥʚʝʩʪʠʮʽʷ ʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʧʦʪʝʥʮʽʘʣ ʥʘʮʽʾ ʪʘ 

ʟʘʧʦʨʫʢʘ ʫʩʧʽʰʥʦʛʦ ʨʦʟʚʠʪʢʫ ʋʢʨʘʾʥʠ ʚ XXI ʩʪʦʣʽʪʪʽ. 

ɯʥʪʝʛʨʘʮʽʷ STEM-ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʻ ʜʽʻʚʠʤ ʧʽʜʭʦʜʦʤ ʜʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ ʥʘʚʯʘʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʫʩʧʽʰʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ 

ʦʩʚʽʪʠ ʚ ʫʤʦʚʘʭ ʩʫʯʘʩʥʦʛʦ ʩʚʽʪʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ STEM-ʟʘʩʦʙʽʚ ʩʧʨʠʷʻ ʷʢʽʩʥʦʤʫ 

ʟʘʩʚʦʻʥʥʶ ʥʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʧʦʛʣʠʙʣʝʥʦʤʫ ʨʦʟʫʤʽʥʥʶ ʬʽʟʠʯʥʠʭ ʷʚʠʱ ʯʝʨʝʟ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʨʦʟʚʠʪʢʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʥʘʚʠʯʦʢ, ʘ ʪʘʢʦʞ 

ʬʦʨʤʫʚʘʥʥʶ ʽ ʚʜʦʩʢʦʥʘʣʝʥʥʶ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫ ʩʬʝʨʽ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ, 

ʪʝʭʥʽʢʠ ʪʘ ʪʝʭʥʦʣʦʛʽʡ [3]. 

STEM-ʦʩʚʽʪʘ ʻ ʥʝʚʽʜô̒ ʤʥʦʶ ʯʘʩʪʠʥʦʶ ʨʦʟʚʠʪʢʫ ʅʦʚʦʾ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ ʽ 

ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʽʜʛʦʪʦʚʢʠ ʫʯʥʽʚ ʜʦ ʞʠʪʪʷ ʫ ʩʚʽʪʽ ʤʘʡʙʫʪʥʴʦʛʦ. ɰʾ 

ʝʬʝʢʪʠʚʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʦʪʨʝʙʫʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ: ʩʪʚʦʨʝʥʥʷ ʩʫʯʘʩʥʦʛʦ 

ʦʩʚʽʪʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʽʜʪʨʠʤʢʠ ʚʯʠʪʝʣʽʚ, ʟʘʣʫʯʝʥʥʷ ʛʨʦʤʘʜʠ ʪʘ ʧʘʨʪʥʝʨʩʪʚʘ ʟ 

ʙʽʟʥʝʩʦʤ. ɿʘ ʥʘʣʝʞʥʦʾ ʧʽʜʪʨʠʤʢʠ STEM-ʧʽʜʭʽʜ ʩʧʨʠʷʪʠʤʝ ʬʦʨʤʫʚʘʥʥʶ ʚ ʫʯʥʽʚ 

ʥʘʚʠʯʦʢ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʫʩʧʽʰʥʦʾ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʪʘ ʧʦʙʫʜʦʚʠ ʽʥʥʦʚʘʮʽʡʥʦʛʦ 

ʩʫʩʧʽʣʴʩʪʚʘ.  

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, STEM-ʦʩʚʽʪʘ ʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʫ ʅʦʚʽʡ ʫʢʨʘʾʥʩʴʢʽʡ ʰʢʦʣʽ. ɺʦʥʘ ʜʦʟʚʦʣʷʻ ʬʦʨʤʫʚʘʪʠ ʫ ʫʯʥʽʚ 

ʥʝ ʣʠʰʝ ʟʥʘʥʥʷ, ʘ ʡ ʧʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ, ʱʦ ʙʫʜʫʪʴ ʢʦʨʠʩʥʠʤʠ ʫ ʤʘʡʙʫʪʥʴʦʤʫ. 



ʉɽʂʎɯʗ: STEM-ʦʩʚʽʪʘ: ʰʣʷʭʠ ʚʧʨʦʚʘʜʞʝʥʥʷ, ʘʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ 
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ʇʦʧʨʠ ʥʘʷʚʥʽʩʪʴ ʚʠʢʣʠʢʽʚ, ʪʘʢʠʭ ʷʢ ʥʝʜʦʩʪʘʪʥʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷʤ ʪʘ 

ʧʽʜʛʦʪʦʚʢʘ ʧʝʜʘʛʦʛʽʚ, ʨʝʘʣʽʟʘʮʽʷ STEM-ʧʽʜʭʦʜʽʚ ʫ ʰʢʽʣʴʥʽʡ ʦʩʚʽʪʽ ʤʘʻ ʚʝʣʠʯʝʟʥʠʡ 

ʧʦʪʝʥʮʽʘʣ. ɼʣʷ ʫʩʧʽʰʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʝʦʙʭʽʜʥʦ: 

ɯʥʚʝʩʪʫʚʘʪʠ ʫ ʩʪʚʦʨʝʥʥʷ ʩʫʯʘʩʥʠʭ STEM-ʣʘʙʦʨʘʪʦʨʽʡ. 

ɿʘʙʝʟʧʝʯʠʪʠ ʷʢʽʩʥʫ ʧʽʜʛʦʪʦʚʢʫ ʚʯʠʪʝʣʽʚ ʯʝʨʝʟ ʪʨʝʥʽʥʛʠ ʪʘ ʢʫʨʩʠ ʧʽʜʚʠʱʝʥʥʷ 

ʢʚʘʣʽʬʽʢʘʮʽʾ. 

ʇʦʰʠʨʶʚʘʪʠ ʧʦʟʘʫʨʦʯʥʫ STEM-ʜʽʷʣʴʥʽʩʪʴ ʯʝʨʝʟ ʛʫʨʪʢʠ, ʢʦʥʢʫʨʩʠ ʪʘ 

ʟʤʘʛʘʥʥʷ. 

ʈʦʟʚʠʪʦʢ STEM-ʦʩʚʽʪʠ ʜʦʟʚʦʣʠʪʴ ʛʦʪʫʚʘʪʠ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʭ 

ʚʠʧʫʩʢʥʠʢʽʚ, ʟʜʘʪʥʠʭ ʚʠʨʽʰʫʚʘʪʠ ʩʢʣʘʜʥʽ ʟʘʚʜʘʥʥʷ ʩʫʯʘʩʥʦʛʦ ʩʚʽʪʫ. 
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ʆʉʆɹʃʀɺʆʉʊɯ ɺʀʂʆʈʀʉʊɸʅʅʗ STEM-ʇʈʆɭʂʊɯɺ ʅɸ ʋʈʆʂɸʍ 
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ʐʤʠʨʦʚʘ ʆʢʩʘʥʘ ɸʥʜʨʽʾʚʥʘ 
ʟʜʦʙʫʚʘʯ ʧʝʨʰʦʛʦ (ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ 

(ɯʥʬʦʨʤʘʪʠʢʘ), 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

shmyrova_oa@fizmat.tnpu.edu.ua 

ʉʢʘʩʢʽʚ ɻʘʥʥʘ ʄʠʭʘʡʣʽʚʥʘ 
ʘʩʠʩʪʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

skaskiv@fizmat.tnpu.edu.ua 

ʉʫʯʘʩʥʠʡ ʩʚʽʪ ʜʦʩʠʪʴ ʩʪʨʽʤʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʪʘ ʽʥʪʝʛʨʫʻʪʴʩʷ ʚ ʮʠʬʨʦʚʠʡ 

ʧʨʦʩʪʽʨ, ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʽ ʩʬʝʨʠ ʦʩʚʽʪʠ. ʊʽ ʧʽʜʭʦʜʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʢʦʣʠʩʴ, 

ʩʪʘʶʪʴ ʤʘʣʦʝʬʝʢʪʠʚʥʠʤʠ ʩʴʦʛʦʜʥʽ. ɿʘʨʘʟ ʚʩʝ ʙʽʣʴʰʝ ʫʚʘʛʠ ʧʨʠʜʽʣʷʻʪʴʩʷ 

ʢʨʠʪʠʯʥʦʤʫ ʤʠʩʣʝʥʥʶ ʫ ʜʽʪʝʡ, ʢʨʝʘʪʠʚʥʦʩʪʽ ʪʘ ʣʦʛʽʮʽ, ʾʭ ʟʘʣʫʯʘʶʪʴ ʜʦ ʢʦʤʘʥʜʥʦʾ 

ʪʘ ʧʨʦʻʢʪʥʦʾ ʨʦʙʦʪʠ. ɸ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʚʦʾʭ ʚʤʽʥʴ ʥʘ ʧʨʘʢʪʠʮʽ ï ʥʘʡʚʘʞʣʠʚʽʰʠʡ 

ʢʨʠʪʝʨʽʡ ʩʫʯʘʩʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʉʘʤʝ ʪʦʤʫ ʜʦʮʽʣʴʥʦ ʙʫʜʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ STEM-

ʧʽʜʭʦʜʠ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʦʪʨʠʤʘʥʥʷ 

ʪʝʦʨʝʪʠʯʥʠʭ ʥʘʫʢʦʚʠʭ ʟʥʘʥʴ ʫ ʭʦʜʽ ʧʨʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. STEM-ʦʩʚʽʪʘ 

ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʨʦʟʚʠʪʦʢ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʟʥʘʥʴ ʽ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʟ ʨʽʟʥʠʭ 

ʩʬʝʨ ʪʘ ʛʘʣʫʟʝʡ. ʈʽʟʥʽ ʧʽʜʭʦʜʠ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ STEM-ʥʘʚʯʘʥʥʷ [3] ʫ ʰʢʽʣʴʥʽʡ 

ʧʨʘʢʪʠʮʽ ʟʘʛʘʣʦʤ (ʪʘ ʥʘ ʫʨʦʢʘʭ ʽʥʬʦʨʤʘʪʠʢʠ ʟʦʢʨʝʤʘ) ʚʠʟʥʘʯʘʶʪʴ ʡ ʩʧʝʮʠʬʽʢʫ 



ʉɽʂʎɯʗ: STEM-ʦʩʚʽʪʘ: ʰʣʷʭʠ ʚʧʨʦʚʘʜʞʝʥʥʷ, ʘʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ 
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ʧʨʦʚʝʜʝʥʥʷ ʟʘʥʷʪʴ, ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ, ʝʪʘʧʠ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʜʦʙʽʨʢʫ ʧʨʘʢʪʠʯʥʠʭ 

ʧʨʠʢʣʘʜʽʚ ʧʨʦʻʢʪʽʚ, ʱʦ ʩʪʠʤʫʣʶʶʪʴ ʪʚʦʨʯʽʩʪʴ, ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ʪʘ ʽʥʪʝʛʨʘʮʽʶ 

ʟʥʘʥʴ. ʇʽʜ ʯʘʩ ʚʠʚʯʝʥʥʷ ʽʥʬʦʨʤʘʪʠʢʠ ʫ ʰʢʦʣʘʭ ʫʯʥʷʤ, ʦʩʦʙʣʠʚʦ ʫ 5-6 ʢʣʘʩʘʭ, 

ʚʢʨʘʡ ʥʝʦʙʭʽʜʥʦ ʥʝ ʣʠʰʝ ʩʧʨʠʡʤʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʥʘ ʩʣʫʭ, ʘ ʡ ʦʪʨʠʤʫʚʘʪʠ 

ʧʨʘʢʪʠʯʥʽ ʥʘʚʠʯʢʠ: ʟ ʚʠʚʯʝʥʥʷ ʧʨʠʨʦʜʥʠʭ, ʭʽʤʽʯʥʠʭ ʪʘ ʬʽʟʠʯʥʠʭ ʷʚʠʱ (ʩʬʝʨʘ 

Science); ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ IT (ʩʬʝʨʘ 

Technology); ʟ ʽʥʞʝʥʝʨʽʾ ʪʘ ʨʦʟʨʦʙʢʠ, ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʢʦʥʩʪʨʫʶʚʘʥʥʷ (ʩʬʝʨʘ 

Engineering); ʟ ʤʝʪʦʜʽʚ ʦʙʯʠʩʣʝʥʥʷ, ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʩʪʘʪʠʩʪʠʯʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ (ʩʬʝʨʘ Mathematics). 

ʊʦʤʫ ʨʦʟʚʠʪʦʢ STEM, ʨʝʘʣʽʟʫʶʯʠ ʦʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ, ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʥʘ ʪʘʢʠʭ ʨʽʚʥʷʭ [1]: 

ⱷ ʧʦʯʘʪʢʦʚʠʡ ï ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ 1ï4 ʢʣʘʩʘʭ ï ʚʠʟʥʘʯʘʻ ʬʦʨʤʫʚʘʥʥʷ 

ʽʥʪʝʨʝʩʫ ʜʦ ʥʘʫʢʠ, ʥʘʚʯʘʥʥʷ, ʨʝʘʣʽʟʘʮʽʾ STEM-ʧʨʦʻʢʪʽʚ, ʩʪʚʦʨʝʥʥʷ ʥʝʩʢʣʘʜʥʠʭ 

ʧʨʦʻʢʪʥʠʭ ʨʦʟʨʦʙʦʢ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʨʠ ʚ ʥʘʚʯʘʥʥʽ, ʘ ʪʘʢʦʞ ʨʦʙʦʪʘ ʟ 

ʢʦʥʩʪʨʫʢʪʦʨʘʤʠ LEGO; 

ⱷ ʙʘʟʦʚʠʡ ï ʧʨʦʻʢʪʫʻʪʴʩʷ ʚ 5ï9 ʢʣʘʩʘʭ ï ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʪʝʛʨʦʚʘʥʠʭ 

ʫʨʦʢʽʚ (ʤʘʪʝʤʘʪʠʢʘ + ʬʽʟʠʢʘ), ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʽ ʩʪʚʦʨʝʥʥʷ ʩʢʨʝʪʯ-ʧʨʦʻʢʪʽʚ ʫ 

ʩʝʨʝʜʦʚʠʱʽ Scratch, 3D-ʤʦʜʝʣʶʚʘʥʥʷ ʚ Blender; 

ⱷ ʧʨʦʬʽʣʴʥʠʡ ï ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ 10ï11 ʢʣʘʩʘʭ ï ʧʦʛʣʠʙʣʝʥʝ ʚʠʚʯʝʥʥʷ 

STEM-ʨʦʟʨʦʙʦʢ, ʨʝʘʣʽʟʘʮʽʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʨʦʻʢʪʽʚ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ STEM-ʧʨʦʻʢʪʽʚ ʥʘ ʫʨʦʢʘʭ ʽʥʬʦʨʤʘʪʠʢʠ ʫ 5ï6 ʢʣʘʩʘʭ ʩʧʨʠʷʻ 

ʬʦʨʤʫʚʘʥʥʶ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʟʦʢʨʝʤʘ ʮʠʬʨʦʚʦʾ ʛʨʘʤʦʪʥʦʩʪʽ, 

ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ ʪʘ ʪʚʦʨʯʦʩʪʽ [2]. ʄʝʪʦʜʠʯʥʘ ʽʥʪʝʛʨʘʮʽʷ ʪʘʢʠʭ ʧʨʦʻʢʪʽʚ ʨʦʙʠʪʴ 

ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʙʽʣʴʰ ʟʘʭʦʧʣʠʚʠʤ ʽ ʟʥʘʯʫʱʠʤ ʜʣʷ ʩʫʯʘʩʥʠʭ ʫʯʥʽʚ, ʪʦʤʫ ʤʘʻ 

ʨʷʜ ʧʝʨʝʚʘʛ. 

ɯʥʪʝʛʨʘʮʽʷ ʪʝʦʨʽʾ ʪʘ ʧʨʘʢʪʠʢʠ: ʫʯʥʽ ʥʝ ʣʠʰʝ ʚʠʚʯʘʶʪʴ ʪʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʯʠ ʘʣʛʦʨʠʪʤʽʚ, ʘ ʡ ʟʘʩʪʦʩʦʚʫʶʪʴ ʾʭ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʨʝʘʣʴʥʠʭ 

ʧʨʦʜʫʢʪʽʚ (ʥʘʧʨʠʢʣʘʜ, ʽʛʦʨ, ʤʦʜʝʣʝʡ ʘʙʦ ʧʨʦʛʨʘʤ). 

ʈʦʟʚʠʪʦʢ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ: STEM-ʧʨʦʻʢʪʠ ʩʪʠʤʫʣʶʶʪʴ ʨʦʟʚʠʪʦʢ 

ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʚʤʽʥʥʷ ʚʠʨʽʰʫʚʘʪʠ ʧʨʦʙʣʝʤʠ, ʘ ʪʘʢʦʞ ʥʘʚʠʯʢʠ ʢʦʤʘʥʜʥʦʾ 

ʨʦʙʦʪʠ. 

ɿʙ̔ʣʴʰʝʥʥʷ ʤʦʪʠʚʘʮʽʾ ʜʦ ʥʘʚʯʘʥʥʷ: ʽʥʪʝʨʘʢʪʠʚʥʽ ʧʨʦʻʢʪʠ, ʦʩʦʙʣʠʚʦ ʪʽ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʦʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʟʘʟʚʠʯʘʡ ʙʽʣʴʰʝ ʟʘʭʦʧʣʶʶʪʴ ʫʯʥʽʚ, ʥʽʞ 

ʩʪʘʥʜʘʨʪʥʽ ʟʘʚʜʘʥʥʷ. 

ʇʽʜʛʦʪʦʚʢʘ ʜʦ ʩʫʯʘʩʥʦʛʦ ʨʠʥʢʫ ʧʨʘʮʽ: STEM-ʧʨʦʻʢʪʠ ʟʥʘʡʦʤʣʷʪʴ ʫʯʥʽʚ ʽʟ 

ʪʝʭʥʦʣʦʛʽʷʤʠ, ʷʢʽ ʙʫʜʫʪʴ ʢʦʨʠʩʥʠʤʠ ʫ ʾʭʥʽʡ ʤʘʡʙʫʪʥʽʡ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, 

ʟʦʢʨʝʤʘ ʚ ʪʘʢʠʭ ʛʘʣʫʟʷʭ, ʷʢ IT, ʽʥʞʝʥʝʨʽʷ ʪʘ ʨʦʙʦʪʦʪʝʭʥʽʢʘ. 

ʆʩʦʙʠʩʪʽʩʥʠʡ ʨʦʟʚʠʪʦʢ: ʚʠʢʦʥʘʥʥʷ ʧʨʦʻʢʪʽʚ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ ʩʘʤʦʩʪʽʡʥʦʩʪʽ, 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʪʘ ʢʨʝʘʪʠʚʥʦʩʪʽ. 

ɯʥʢʣʶʟʠʚʥʽʩʪʴ: ʫʯʘʩʪʴ ʫ ʢʦʤʘʥʜʥʠʭ ʧʨʦʻʢʪʘʭ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʫʯʥʷʤ ʽʟ ʨʽʟʥʠʤ 

ʨʽʚʥʝʤ ʧʽʜʛʦʪʦʚʢʠ ʜʦʣʫʯʠʪʠʩʷ ʜʦ ʩʧʽʣʴʥʦʾ ʨʦʙʦʪʠ, ʱʦ ʧʽʜʚʠʱʫʻ ʾʭʥʶ ʚʧʝʚʥʝʥʽʩʪʴ 

ʫ ʚʣʘʩʥʠʭ ʩʠʣʘʭ. 

ʆʪʞʝ, ʦʩʥʦʚʥʽ ʧʽʜʭʦʜʠ ʜʦ ʨʝʘʣʽʟʘʮʽʾ STEM-ʦʩʚʽʪʠ ʻ ʚʘʞʣʠʚʦʶ ʤʝʪʦʜʠʯʥʦʶ 

ʦʩʥʦʚʦʶ ʩʫʯʘʩʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ʆʜʥʘʢ, ʚʘʞʣʠʚʦ ʨʦʟʧʽʟʥʘʚʘʪʠ ʡ ʪʨʫʜʥʦʱʽ, 
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ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʧʨʦʮʝʩʽ ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ STEM-ʧʨʦʻʢʪʽʚ ʥʘ ʫʨʦʢʘʭ 

ʽʥʬʦʨʤʘʪʠʢʠ, ʱʦʙ ʩʧʽʣʴʥʠʤʠ ʟʫʩʠʣʣʷʤʠ ʜʦʣʘʪʠ ʾʭ ʪʘ ʜʦʩʷʛʘʪʠ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʚ 

ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʥʦʾ ʨʦʙʦʪʠ. 

ʊʨʫʜʥʦʱʽ ʚ ʨʝʘʣʽʟʘʮʽʾ. 

ʅʝʜʦʩʪʘʪʥʷ ʤʘʪʝʨʽʘʣʴʥʘ ʙʘʟʘ: ʚʠʢʦʨʠʩʪʘʥʥʷ STEM-ʧʨʦʻʢʪʽʚ ʚʠʤʘʛʘʻ 

ʩʫʯʘʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ, ʥʦʚʽ ʢʦʤʧôʁ ʪʝʨʠ, ʧʣʘʪʬʦʨʤʠ Arduino, 3D-

ʧʨʠʥʪʝʨʠ) ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʧʦʢʠ ʱʦ ʥʝ ʟʘʚʞʜʠ ʜʦʩʪʫʧʥʝ ʫ ʚʩʽʭ 

ʰʢʦʣʘʭ. 

ɺʽʜʩʫʪʥʽʩʪʴ ʧʽʜʛʦʪʦʚʢʠ ʚʯʠʪʝʣʽʚ: ʥʝ ʚʩʽ ʧʝʜʘʛʦʛʠ ʤʘʶʪʴ ʜʦʩʪʘʪʥʶ 

ʢʚʘʣʽʬʽʢʘʮʽʶ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ STEM-ʧʽʜʭʦʜʽʚ, ʦʩʢʽʣʴʢʠ ʮʝ ʚʠʤʘʛʘʻ ʛʣʠʙʦʢʠʭ 

ʟʥʘʥʴ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʥʘʚʠʯʦʢ ʟ ʢʽʣʴʢʦʭ ʜʠʩʮʠʧʣʽʥ ʦʜʥʦʯʘʩʥʦ ʯʠ ʽʥʪʝʛʨʦʚʘʥʠʭ 

ʢʫʨʩʽʚ. 

ɹʨʘʢ ʯʘʩʫ ʥʘ ʫʨʦʢʘʭ: ʧʨʦʻʢʪʠ ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʯʥʦʛʦ ʯʘʩʫ ʜʣʷ ʚʠʢʦʥʘʥʥʷ, ʱʦ 

ʤʦʞʝ ʥʝ ʚʽʜʧʦʚʽʜʘʪʠ ʪʨʠʚʘʣʦʩʪʽ ʫʨʦʢʫ ʯʠ ʥʘʚʯʘʣʴʥʦʤʫ ʧʣʘʥʫ. 

ʆʧʽʨ ʫʯʥʽʚ ʽ ʙʘʪʴʢʽʚ: ʥʝ ʚʩʽ ʫʯʥʽ ʤʦʞʫʪʴ ʦʜʨʘʟʫ ʟʚʠʢʥʫʪʠ ʜʦ ʧʨʦʻʢʪʥʦʛʦ 

ʧʽʜʭʦʜʫ, ʘ ʜʝʷʢʽ ʙʘʪʴʢʠ ʤʦʞʫʪʴ ʥʝ ʩʧʨʠʡʤʘʪʠ ʪʘʢʽ ʟʘʥʷʪʪʷ. 

ʉʢʣʘʜʥʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ ʜʠʩʮʠʧʣʽʥ: ʧʦʪʨʝʙʫʻ ʨʝʪʝʣʴʥʦʛʦ ʧʽʜʙʦʨʫ ʪʝʤ, ʱʦʙ 

ʦʨʛʘʥʽʯʥʦ ʦʙô̒ ʜʥʘʪʠ ʨʽʟʥʽ ʧʨʝʜʤʝʪʠ ʚ ʻʜʠʥʫ ʽʥʪʝʛʨʦʚʘʥʫ ʧʨʦʙʣʝʤʫ. 

ʇʨʦʪʝ ʟʘʚʞʜʠ ʤʦʞʥʘ ʟʥʘʡʪʠ ʘʣʴʪʝʨʥʘʪʠʚʫ ʡ ʫʨʦʢʠ ʽʥʬʦʨʤʘʪʠʢʠ ʩʪʘʥʫʪʴ ʱʝ 

ʮʽʢʘʚʽʰʠʤʠ ʽ ʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʠʤʠ. ʇʦʧʨʠ ʧʝʚʥʽ ʪʨʫʜʥʦʱʽ, ʚʧʨʦʚʘʜʞʝʥʥʷ STEM-

ʧʨʦʻʢʪʽʚ ʫ 5ï6 ʢʣʘʩʘʭ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʦʤ ʫ ʥʘʚʯʘʥʥʽ ʽʥʬʦʨʤʘʪʠʢʠ. ɺʦʥʠ 

ʨʦʙʣʷʪʴ ʫʨʦʢʠ ʥʝ ʣʠʰʝ ʮʽʢʘʚʠʤʠ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʠʤʠ, ʘʣʝ ʡ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʦʟʚʠʪʦʢ 

ʢʦʤʧʣʝʢʩʥʠʭ ʫʤʽʥʴ ʪʘ ʥʘʚʠʯʦʢ, ʮʠʬʨʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʥʝʦʙʭʽʜʥʠʭ ʫ 

ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ. ʋʩʧʽʰʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʧʦʪʨʝʙʫʻ ʩʧʽʣʴʥʠʭ ʟʫʩʠʣʴ 

ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʪʘ ʚʯʠʪʝʣʽʚ, ʘʜʤʽʥʽʩʪʨʘʮʽʾ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ ʪʘ ʙʘʪʴʢʽʚʩʴʢʦʾ 

ʩʧʽʣʴʥʦʪʠ. ʃʠʰʝ ʟʘ ʪʘʢʠʭ ʫʤʦʚ, ʪʘʢʠʡ ʽʥʪʝʛʨʦʚʘʥʠʡ ʧʽʜʭʽʜ ʩʪʘʥʝ ʥʝ ʪʽʣʴʢʠ ʮʽʢʘʚʠʤ 

ʜʣʷ ʫʯʥʽʚ, ʘ ʡ ʧʨʦʜʫʢʪʠʚʥʠʤ, ʜʦʧʦʤʦʞʝ ʾʤ ʩʬʦʨʤʫʚʘʪʠ ʪʘ ʨʦʟʚʠʥʫʪʠ ʥʝʦʙʭʽʜʥʽ 

ʧʨʦʬʝʩʽʡʥʽ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ ʜʣʷ ʫʩʧʽʰʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʫ ʮʠʬʨʦʚʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ. 
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The problem statement is the need to integrate artificial intelligence (AI) into the 
educational process in order to improve it, given the current technological trends. The 
author emphasizes the potential of AI in education, in particular, its ability to 
personalize education, automate administrative tasks, and create interactive learning 
resources. Thus, the problem is to find effective ways to introduce AI into education, 
overcome possible difficulties and maximize the benefits of this technology. 

In the modern world, digitalization and automation have become an integral part 
of the educational process anywhere in the world. Artificial intelligence opens up new 
horizons for improving education, making it more accessible, efficient, and 
personalized. The use of AI makes it possible to adapt curricula to the individual needs 
of students, simplify administrative processes, and increase the level of knowledge 
assimilation. Given the global trends in technology development, integrating AI into 
education is a necessary step to prepare the younger generation for a future in which 
technology will play a key role, as development in our world does not stand still and 
everything is updated at lightning speed. Some examples and characteristics of AI 
programs shown in the table 1. 

ʊable 1 
AI PROGRAMS CHARACTERISTICS 

Tali AI  It is an AI-powered assistant designed to optimize clinical 
documentation, allowing healthcare professionals to focus on patients 
rather than administrative tasks 

KrorApp Contains all KROK tests, starting with the oldest tests. Allows students 
to complete tasks without restrictions, view correct answers and 
effectively prepare for a particular type of test 

Easy Anatomy An excellent substitute for paper anatomy atlases. It is an excellent 
illustration of any anatomical section of the human body, which allows 
the student to effectively memorize complex concepts of anatomical 
names. This AI program also contains tests that allow you to test your 
knowledge on any topic and improve your results 

Jill Watson An artificial assistant that automatically answered studentsô questions 
in the online course forum. This significantly reduced the time 
required to answer questions and facilitated the work of teachers 

Math Pathway A platform that adapts math learning to each studentôs individual pace. 
This has led to improved results among students and increased their 
interest in learning math 
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In the modern world, the educational system is undergoing significant changes 
due to the development of technology. Artificial intelligence has become one of the key 
areas of innovation in education in any country. It provides opportunities to improve the 
quality of education, optimize educational resources and personalize the educational 
process. 

What are the benefits of AI in education? 
1. Personalization of education: AI allows creating individual educational 

programs that meet the needs of each student. This increases learning efficiency and 
student engagement in the process. AI can analyze studentsô results and adjust the 
educational plan according to their strengths and weaknesses. 

2. Automation of administrative tasks: AI can automate routine tasks such as 
checking papers and organizing the educational process. This allows teachers to focus 
on developing new educational programs and individual work with students. 

3. Interactive educational resources: artificial intelligence to create interactive 
educational programs that make learning more interesting and accessible. Such 
programs can increase student motivation and improve their understanding of complex 
concepts [1]. 

Challenges and prospects: 
1. Ethical issues: the use of AI in education raises questions about data privacy 

and possible bias in educational algorithms. 
2. Technological accessibility: not all educational institutions have access to the 

necessary technological infrastructure for the full use of artificial intelligence.  
3. Development of professional competencies: teachers need to develop new 

competencies to effectively use AI in their work. This requires additional education and 
training for teachers. 

4. Financial costs: the introduction of AI in educational processes requires 
significant financial investments, which can be a problem for small educational 
institutions [2]. 

Despite the challenges, artificial intelligence has great potential for transforming 
the educational system and improving quality in education. 

Practical examples of AI implementation: 
1. Online learning platforms: many educational platforms use AI to create 

personalized educational routes. For example, adaptive learning systems can adjust the 
level of task complexity depending on the studentsô performance. Online platforms are 
also used to conduct various lectures, classes, and so on. Zoom, Google Meet, and 
Microsoft Teams are the most popular tools for this purpose. 

2. Chatbots and virtual assistants: most universities/schools and other 
educational institutions use chatbots to support pupils/students in the learning process. 
They can provide information about class schedules, homework, etc. 

3. Analysis of student data: AI allows for in-depth analysis of student data, 
which helps to identify problems in the learning process at an early stage and develop 
effective strategies to solve them [3]. 

The future of education with AI: 
Despite the challenges, artificial intelligence has great potential to transform the 

educational system and improve the quality of education. Its development and 
implementation can significantly improve the future of education and provide students 
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with modern tools for successful careers and personal growth. In the future, we can 
expect further development of technologies such as virtual and augmented reality in 
education, which will further personalize the educational process. In addition, AI will 
help develop new educational models that will be adapted to the needs of the modern 
world and labor markets. 

To effectively implement AI in the educational process, educational institutions 
are recommended to: 

1. Invest in technological infrastructure: ensure the availability of the necessary 
hardware and software to use AI technologies. 

2. Conducting training for teachers: provide teachers with the opportunity to 
develop the necessary competencies to work with AI technologies. 

3. Developing ethical standards: define rules for using data and preventing bias in 
educational algorithms. 

These steps will help educational institutions to fully utilize AI capabilities and 
provide students with modern educational tools. 

Artificial intell igence in education is not only a technological innovation, but also 
a new way of looking at how to make learning more effective and interesting. Despite 
the challenges, the potential of AI in education is enormous. AI can adapt educational 
programs to the individual needs of students, automate routine tasks, and improve the 
quality of learning through interactive resources. Its development and implementation 
can significantly improve the future of education and provide students with modern 
tools for successful careers and personal growth. 
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ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʦʣʝʛʰʝʥʥʷ ʮʴʦʛʦ ʧʨʦʮʝʩʫ, ʨʦʙʣʷʯʠ ʥʘʚʯʘʥʥʷ ʙʽʣʴʰ 
ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʤ, ʽʥʪʝʨʘʢʪʠʚʥʠʤ ʽ ʝʬʝʢʪʠʚʥʠʤ. 
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ʄʝʪʦʶ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʪʝʭʥʦʣʦʛʽʡ 
ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʫ ʚʠʚʯʝʥʥʷ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʚʘʛ ʪʘ 
ʚʠʢʣʠʢʽʚ ʮʽʻʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ. 

ʆʜʥʘ ʟ ʢʣʶʯʦʚʠʭ ʧʝʨʝʚʘʛ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʻ ʟʜʘʪʥʽʩʪʴ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ 
ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʦʪʨʝʙ ʩʪʫʜʝʥʪʘ. ɺʠʱʘ ʤʘʪʝʤʘʪʠʢʘ ʦʭʦʧʣʶʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʪʝʤ, 
ʪʘʢʠʭ ʷʢ ʣʽʥʽʡʥʘ ʘʣʛʝʙʨʘ, ʤʘʪʝʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟ, ʜʠʬʝʨʝʥʮʽʘʣʴʥʽ ʨʽʚʥʷʥʥʷ ʯʠ ʪʝʦʨʽʷ 
ʡʤʦʚʽʨʥʦʩʪʝʡ, ʽ ʢʦʞʝʥ ʩʪʫʜʝʥʪ ʤʘʻ ʚʣʘʩʥʠʡ ʪʝʤʧ ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ. ʇʣʘʪʬʦʨʤʠ 
ʥʘ ʦʩʥʦʚʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʪʘʢʽ ʷʢ Khan Academy, Wolfram Alpha ʘʙʦ 
ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʜʦʜʘʪʢʠ, ʥʘʧʨʠʢʣʘʜ Photomath, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʣʛʦʨʠʪʤʠ, ʱʦʙ 
ʦʮʽʥʠʪʠ ʨʽʚʝʥʴ ʟʥʘʥʴ ʩʪʫʜʝʥʪʘ ʡ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʡʦʛʦ 
ʤʦʞʣʠʚʦʩʪʷʤ [2]. ɺʦʥʠ ʤʦʞʫʪʴ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʩʧʨʦʱʝʥʽ ʧʨʠʢʣʘʜʠ, ʧʦʷʩʥʝʥʥʷ ʘʙʦ 
ʥʘʚʽʪʴ ʚʽʜʝʦʣʝʢʮʽʾ, ʷʢʽ ʨʦʟô̫ ʩʥʶʶʪʴ ʢʦʥʮʝʧʮʽʶ ʢʨʦʢ ʟʘ ʢʨʦʢʦʤ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ 
ʩʪʫʜʝʥʪʠ ʰʚʠʜʰʝ ʦʧʘʥʦʚʫʶʪʴ ʩʢʣʘʜʥʽ ʪʝʤʠ. 

ʊʝʭʥʦʣʦʛʽʾ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʟʥʘʯʥʦ ʩʧʨʦʱʫʶʪʴ ʧʨʦʮʝʩ ʦʮʽʥʢʠ ʟʥʘʥʴ [1]. 
ʊʨʘʜʠʮʽʡʥʦ ʚʠʢʣʘʜʘʯʽ ʚʠʪʨʘʯʘʶʪʴ ʛʦʜʠʥʠ ʥʘ ʧʝʨʝʚʽʨʢʫ ʜʦʤʘʰʥʽʭ ʟʘʚʜʘʥʴ ʯʠ 
ʢʦʥʪʨʦʣʴʥʠʭ ʨʦʙʽʪ. ʉʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʪʘʢʽ ʷʢ Gradescope ʯʠ 
ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʤʦʜʫʣʽ ʚ ʥʘʚʯʘʣʴʥʠʭ ʧʣʘʪʬʦʨʤʘʭ (Moodle, Canvas), ʤʦʞʫʪʴ 
ʘʚʪʦʤʘʪʠʯʥʦ ʧʝʨʝʚʽʨʷʪʠ ʤʘʪʝʤʘʪʠʯʥʽ ʟʘʜʘʯʽ, ʘʥʘʣʽʟʫʶʯʠ ʥʝ ʣʠʰʝ ʧʨʘʚʠʣʴʥʽʩʪʴ 
ʚʽʜʧʦʚʽʜʽ, ʘʣʝ ʡ ʣʦʛʽʢʫ ʨʦʟʚô̫ ʟʘʥʥʷ. 

ɺʠʱʘ ʤʘʪʝʤʘʪʠʢʘ ʯʘʩʪʦ ʚʠʤʘʛʘʻ ʫʷʚʠ, ʱʦʙ ʟʨʦʟʫʤʽʪʠ ʘʙʩʪʨʘʢʪʥʽ ʢʦʥʮʝʧʮʽʾ, 
ʪʘʢʽ ʷʢ ʚʝʢʪʦʨʥʽ ʧʨʦʩʪʦʨʠ ʯʠ ʤʥʦʛʦʚʠʜʠ. ʊʝʭʥʦʣʦʛʽʾ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ 
ʧʦʻʜʥʘʥʥʽ ʟ ʪʝʭʥʦʣʦʛʽʷʤʠ ʚʽʨʪʫʘʣʴʥʦʾ ʨʝʘʣʴʥʦʩʪʽ (VR) ʽ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ 
(AR) ʜʦʧʦʤʘʛʘʶʪʴ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʮʽ ʧʦʥʷʪʪʷ. ʅʘʧʨʠʢʣʘʜ, ʽʥʩʪʨʫʤʝʥʪʠ ʥʘ ʢʰʪʘʣʪ 
GeoGebra, ʷʢʽ ʽʥʪʝʛʨʫʶʪʴ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʜʦʟʚʦʣʷʶʪʴ ʩʪʫʜʝʥʪʘʤ ʙʫʜʫʚʘʪʠ 
ʛʨʘʬʽʢʠ ʬʫʥʢʮʽʡ, ʜʦʩʣʽʜʞʫʚʘʪʠ ʛʝʦʤʝʪʨʠʯʥʽ ʦʙô̒ ʢʪʠ ʯʠ ʥʘʚʽʪʴ ʤʦʜʝʣʶʚʘʪʠ ʩʢʣʘʜʥʽ 
ʩʠʩʪʝʤʠ ʚ ʜʠʥʘʤʽʮʽ. ɯʥʪʝʨʘʢʪʠʚʥʽ ʩʠʤʫʣʷʮʽʾ ʪʘʢʦʞ ʜʦʧʦʤʘʛʘʶʪʴ ʫ ʨʦʟʫʤʽʥʥʽ 
ʟʘʩʪʦʩʫʚʘʥʴ ʤʘʪʝʤʘʪʠʢʠ. ʅʘʧʨʠʢʣʘʜ, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʤʦʞʝ ʧʦʢʘʟʘʪʠ, ʷʢ 
ʜʠʬʝʨʝʥʮʽʘʣʴʥʽ ʨʽʚʥʷʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʨʫʭʫ ʧʣʘʥʝʪ ʯʠ 
ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʪʨʝʥʜʽʚ. ʎʝ ʨʦʙʠʪʴ ʥʘʚʯʘʥʥʷ ʙʽʣʴʰ ʟʘʭʦʧʣʠʚʠʤ ʽ 
ʜʝʤʦʥʩʪʨʫʻ ʧʨʘʢʪʠʯʥʫ ʮʽʥʥʽʩʪʴ ʘʙʩʪʨʘʢʪʥʠʭ ʟʥʘʥʴ. 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʥʘʜʘʻ ʜʦʩʪʫʧ ʜʦ ʨʝʩʫʨʩʽʚ ʽ ʚʢʣʶʯʘʻ ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ 
ʧʦʷʩʥʝʥʥʷ ʟʘʚʜʘʥʴ. ʊʘʢʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʷʢ Wolfram Alpha, ʥʝ ʣʠʰʝ ʨʦʟʚô̫ ʟʫʶʪʴ 
ʟʘʜʘʯʽ, ʘʣʝ ʡ ʥʘʜʘʶʪʴ ʧʦʢʨʦʢʦʚʽ ʧʦʷʩʥʝʥʥʷ ʜʣʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʪʝʤ ï ʚʽʜ 
ʤʘʪʨʠʮʴ ʜʦ ʯʠʩʝʣʴʥʦʛʦ ʘʥʘʣʽʟʫ. ʉʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʦʪʨʠʤʘʪʠ ʚʽʜʧʦʚʽʜʽ ʥʘ ʩʚʦʾ 
ʟʘʧʠʪʘʥʥʷ ʚ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ, ʥʝ ʯʝʢʘʶʯʠ ʢʦʥʩʫʣʴʪʘʮʽʾ ʟ ʚʠʢʣʘʜʘʯʝʤ. 

ʂʨʽʤ ʪʦʛʦ, ʯʘʪ-ʙʦʪʠ ʥʘ ʦʩʥʦʚʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʤʦʞʫʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ 
ʟʘʧʠʪʘʥʥʷ ʟ ʯʽʪʢʠʤ ʧʦʷʩʥʝʥʥʷʤ ʪʘ ʧʨʠʢʣʘʜʘʤʠ. ʎʝ ʦʩʦʙʣʠʚʦ ʢʦʨʠʩʥʦ ʜʣʷ 
ʩʘʤʦʩʪʽʡʥʦʛʦ ʚʠʚʯʝʥʥʷ ʘʙʦ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʽʩʧʠʪʽʚ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʯʠʩʣʝʥʥʽ ʧʝʨʝʚʘʛʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʰʪʫʯʥʦʛʦ 
ʽʥʪʝʣʝʢʪʫ ʫ ʚʠʚʯʝʥʥʽ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ ʤʘʻ ʩʚʦʾ ʚʠʢʣʠʢʠ. ʇʦ-ʧʝʨʰʝ, ʥʘʜʤʽʨʥʘ 
ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʤʦʞʝ ʧʦʩʣʘʙʠʪʠ ʟʜʘʪʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ 
ʤʠʩʣʠʪʠ ʩʘʤʦʩʪʽʡʥʦ. ʗʢʱʦ ʩʪʫʜʝʥʪ ʧʨʦʩʪʦ ʢʦʧʽʶʻ ʨʦʟʚô̫ ʟʘʥʥʷ ʟ Wolfram Alpha, 
ʚʽʥ ʥʝ ʤʦʞʝ ʨʦʟʚʠʥʫʪʠ ʛʣʠʙʦʢʦʛʦ ʨʦʟʫʤʽʥʥʷ ʤʘʪʝʨʽʘʣʫ. 

ʇʦ-ʜʨʫʛʝ, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʥʝ ʟʜʘʪʥʠʡ ʧʦʚʥʽʩʪʶ ʟʘʤʽʥʠʪʠ ʚʠʢʣʘʜʘʯʘ. 
ʃʶʜʩʴʢʠʡ ʧʽʜʭʽʜ ʚʘʞʣʠʚʠʡ ʜʣʷ ʤʦʪʠʚʘʮʽʾ, ʧʦʷʩʥʝʥʥʷ ʢʦʥʪʝʢʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ 
ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʚʠʢʣʘʜʘʯ ʤʦʞʝ ʧʦʢʘʟʘʪʠ, ʷʢ ʧʝʚʥʘ ʪʝʦʨʝʤʘ 
ʧʦʚô̫ ʟʘʥʘ ʟ ʨʝʘʣʴʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʱʦ ʚʘʞʢʦ ʚʽʜʪʚʦʨʠʪʠ ʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽʡ 
ʩʠʩʪʝʤʽ. 
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ʊʝʭʥʦʣʦʛʽʾ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʧʨʦʜʦʚʞʫʶʪʴ ʨʦʟʚʠʚʘʪʠʩʷ, ʽ ʾʭʥʽʡ ʧʦʪʝʥʮʽʘʣ 
ʫ ʥʘʚʯʘʥʥʽ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ ʚʝʣʠʯʝʟʥʠʡ. ʋ ʤʘʡʙʫʪʥʴʦʤʫ ʤʠ ʤʦʞʝʤʦ ʦʯʽʢʫʚʘʪʠ 
ʱʝ ʙʽʣʴʰ ʽʥʪʫʾʪʠʚʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʧʦʻʜʥʫʚʘʪʠʤʫʪʴ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʽʟ 
ʥʝʡʨʦʪʝʭʥʦʣʦʛʽʷʤʠ, ʱʦʙ ʦʮʽʥʶʚʘʪʠ ʢʦʛʥʽʪʠʚʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʪʫʜʝʥʪʘ ʡ 
ʘʜʘʧʪʫʚʘʪʠ ʤʘʪʝʨʽʘʣ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʂʨʽʤ ʪʦʛʦ, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʤʦʞʝ 
ʜʦʧʦʤʦʛʪʠ ʩʪʚʦʨʶʚʘʪʠ ʛʣʦʙʘʣʴʥʽ ʧʣʘʪʬʦʨʤʠ, ʜʝ ʩʪʫʜʝʥʪʠ ʟ ʫʩʴʦʛʦ ʩʚʽʪʫ 
ʩʧʽʚʧʨʘʮʶʚʘʪʠʤʫʪʴ ʥʘʜ ʨʦʟʚô̫ ʟʘʥʥʷʤ ʩʢʣʘʜʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʧʨʦʙʣʝʤ. 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʫʞʝ ʟʤʽʥʠʚ ʧʽʜʭʽʜ ʜʦ ʚʠʚʯʝʥʥʷ ʚʠʱʦʾ ʤʘʪʝʤʘʪʠʢʠ, 
ʟʨʦʙʠʚʰʠ ʡʦʛʦ ʙʽʣʴʰ ʜʦʩʪʫʧʥʠʤ, ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʤ ʽ ʽʥʪʝʨʘʢʪʠʚʥʠʤ. ɺʽʜ 
ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʧʦʷʩʥʝʥʴ ʜʦ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʩʠʤʫʣʷʮʽʡ ï ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ 
ʜʦʧʦʤʘʛʘʻ ʩʪʫʜʝʥʪʘʤ ʥʝ ʣʠʰʝ ʟʨʦʟʫʤʽʪʠ ʩʢʣʘʜʥʽ ʢʦʥʮʝʧʮʽʾ, ʘʣʝ ʡ ʧʦʙʘʯʠʪʠ ʾʭʥʶ 
ʢʨʘʩʫ ʪʘ ʧʨʘʢʪʠʯʥʫ ʮʽʥʥʽʩʪʴ. ʇʨʦʪʝ ʚʘʞʣʠʚʦ ʟʥʘʡʪʠ ʙʘʣʘʥʩ ʤʽʞ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
ʪʝʭʥʦʣʦʛʽʡ ʽ ʨʦʟʚʠʪʢʦʤ ʩʘʤʦʩʪʽʡʥʦʛʦ ʤʠʩʣʝʥʥʷ. 
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ʉʝʨʮʝʚʦ-ʩʫʜʠʥʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ (ʉʉɿ) ʟʘʣʠʰʘʶʪʴʩʷ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ 
ʩʤʝʨʪʥʦʩʪʽ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ, ʩʧʨʠʯʠʥʷʶʯʠ ʙʣʠʟʴʢʦ 17,9 ʤʽʣʴʡʦʥʘ ʩʤʝʨʪʝʡ ʱʦʨʽʯʥʦ. 
ɺʠʩʦʢʘ ʧʦʰʠʨʝʥʽʩʪʴ ʉʉɿ ʪʘ ʩʢʣʘʜʥʽʩʪʴ ʾʭ ʧʘʪʦʛʝʥʝʟʫ ʟʫʤʦʚʣʶʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ 
ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ. ʊʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʨʠʟʠʢʫ, ʪʘʢʽ ʷʢ 
ʰʢʘʣʠ SCORE, Framingham ʪʘ ʽʥʰʽ, ʤʘʶʪʴ ʦʙʤʝʞʝʥʥʷ ʯʝʨʝʟ ʾʭ ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ 
ʚʨʘʭʫʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʘʮʽʻʥʪʘ ʪʘ ʩʢʣʘʜʥʽʩʪʴ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʛʦ 
ʘʥʘʣʽʟʫ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (ʐɯ) ʜʦʟʚʦʣʷʻ ʚʨʘʭʫʚʘʪʠ ʙʽʣʴʰʽʩʪʴ 
ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ, ʟʦʢʨʝʤʘ, ʪʘʢʠʭ ʷʢ ʛʝʥʝʪʠʯʥʠʡ ʧʨʦʬʽʣʴ, ʩʧʦʩʽʙ ʞʠʪʪʷ, 
ʝʢʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʪʘ ʢʦʤʦʨʙʽʜʥʦʩʪʽ, ʷʢʽ ʟʜʘʪʥʽ ʩʧʨʠʷʪʠ ʨʦʟʨʦʙʮʽ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 
ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʜʣʷ ʘʥʘʣʽʟʫ ʝʣʝʢʪʨʦʥʥʠʭ 
ʤʝʜʠʯʥʠʭ ʢʘʨʪʦʢ ʪʘ ʙʘʟ ʜʘʥʠʭ ʧʘʮʽʻʥʪʽʚ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʰʝ ʚʠʷʚʣʷʪʠ 
ʪʝʥʜʝʥʮʽʾ ʪʘ ʘʥʦʤʘʣʽʾ, ʱʦ ʤʦʞʫʪʴ ʩʚʽʜʯʠʪʠ ʧʨʦ ʧʽʜʚʠʱʝʥʠʡ ʨʠʟʠʢ ʉʉɿ, ʦʜʥʦʯʘʩʥʦ 
ʩʪʚʦʨʶʶʯʠ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʢʣʽʥʽʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʫ ʩʪʫʜʝʥʪʽʚ ʰʣʷʭʦʤ 
ʨʦʟʛʣʷʜʫ ʦʢʨʝʤʠʭ ʢʣʽʥʽʯʥʠʭ ʚʠʧʘʜʢʽʚ. 

ʉʫʯʘʩʥʽ ʥʘʧʨʷʤʢʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʟʠʢʽʚ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʚ 
ʟʥʘʯʥʽʡ ʤʽʨʽ ʧʦʚô̫ ʟʫʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʘʤʝ ʐɯ. ʊʘʢ, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ 
ʧʨʦʧʦʥʫʻ ʝʬʝʢʪʠʚʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʟʠʢʽʚ, 
ʟʘʙʝʟʧʝʯʫʶʯʠ ʙʽʣʴʰ ʪʦʯʥʠʡ ʘʥʘʣʽʟ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʜʘʥʠʭ. ɿʦʢʨʝʤʘ, ʪʘʢʠʤʠ 
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ʝʬʝʢʪʠʚʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʻ ʤʝʪʦʜʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ (ʄʅ) ʽ ʛʣʠʙʦʢʦʛʦ 
ʥʘʚʯʘʥʥʷ (ɻʅ). 

ʄʝʪʦʜʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʪʘʢʽ ʷʢ Logistic Regression, Random Forest, 
XGBoost ʪʘ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ, ʜʝʤʦʥʩʪʨʫʶʪʴ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʧʨʦʛʥʦʟʫʚʘʥʥʽ 
ʨʠʟʠʢʽʚ ʉʉɿ [2]. Logistic Regression ʟʘʙʝʟʧʝʯʫʻ ʙʘʟʦʚʫ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʜʘʥʠʭ, ʪʦʜʽ 
ʷʢ Random Forest ʪʘ XGBoost ʜʦʟʚʦʣʷʶʪʴ ʚʨʘʭʦʚʫʚʘʪʠ ʥʝʣʽʥʽʡʥʽ ʚʟʘʻʤʦʟʚô̫ ʟʢʠ ʤʽʞ 
ʬʘʢʪʦʨʘʤʠ ʨʠʟʠʢʫ. ɻʣʠʙʦʢʽ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ (ɻʅʄ) ʘʥʘʣʽʟʫʶʪʴ ʩʢʣʘʜʥʽ 
ʙʘʛʘʪʦʚʠʤʽʨʥʽ ʜʘʥʽ ʪʘ ʤʦʞʫʪʴ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 
ʧʘʮʽʻʥʪʘ. 

ʉʫʯʘʩʥʽ ʩʠʩʪʝʤʠ ʄʅ ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʘʥʩʘʤʙʣʝʚʠʭ ʤʝʪʦʜʽʚ, 
ʜʦʟʚʦʣʷʶʪʴ ʧʦʻʜʥʫʚʘʪʠ ʧʝʨʝʚʘʛʠ ʢʽʣʴʢʦʭ ʤʦʜʝʣʝʡ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ 
ʧʨʦʛʥʦʟʫʚʘʥʥʷ [3]. ʅʘʧʨʠʢʣʘʜ, ʤʦʜʝʣʽ ʘʥʩʘʤʙʣʝʚʦʛʦ ʥʘʚʯʘʥʥʷ ʟʜʘʪʥʽ ʢʦʤʙʽʥʫʚʘʪʠ 
ʨʝʟʫʣʴʪʘʪʠ ʣʽʥʽʡʥʠʭ ʽ ʥʝʣʽʥʽʡʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 
ʧʨʦʛʥʦʟʫ. 

ɺʘʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʐɯ ʫ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʤʫ 
ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʦʩʢʽʣʴʢʠ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʜʙʘʯʠʪʠ ʘʥʘʣʽʟ ʛʝʥʝʪʠʯʥʠʭ, 
ʙʽʦʭʽʤʽʯʥʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ ʪʘ ʧʦʚʝʜʽʥʢʦʚʠʭ ʬʘʢʪʦʨʽʚ ʨʠʟʠʢʫ. ʈʘʟʦʤ ʟ ʪʠʤ ʐɯ 
ʜʦʟʚʦʣʷʻ ʽʥʪʝʛʨʫʚʘʪʠ ʪʘʢʽ ʜʘʥʽ ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ 
ʨʠʟʠʢʫ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʘʜʘʧʪʫʚʘʪʠ ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʪʘ ʪʝʨʘʧʝʚʪʠʯʥʽ ʟʘʭʦʜʠ ʜʦ 
ʢʦʥʢʨʝʪʥʦʛʦ ʧʘʮʽʻʥʪʘ, ʜʦʪʨʠʤʫʶʯʠʩʴ ʤʽʞʥʘʨʦʜʥʠʭ ʚʠʤʦʛ ʱʦʜʦ ʙʝʟʧʝʢʠ ʪʘ 
ʦʙʨʦʙʢʠ ʦʩʦʙʠʩʪʠʭ ʜʘʥʠʭ. ʅʘʧʨʠʢʣʘʜ, ʘʥʘʣʽʟ ʛʝʥʝʪʠʯʥʠʭ ʤʫʪʘʮʽʡ, ʪʘʢʠʭ ʷʢ 
ʚʘʨʽʘʥʪʠ ʫ ʛʝʥʘʭ PCSK9 ʪʘ APOE, ʤʦʞʝ ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʪʠ ʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʽ 
ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʟʥʠʞʝʥʥʷ ʨʠʟʠʢʫ [4]. 

ʆʢʨʽʤ ʛʝʥʝʪʠʯʥʠʭ ʜʘʥʠʭ, ʐɯ ʚʨʘʭʦʚʫʻ ʨʽʟʥʦʤʘʥʽʪʥʽ ʙʽʦʤʘʨʢʝʨʠ, ʨʽʚʝʥʴ 
ʬʽʟʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʭʘʨʯʦʚʽ ʟʚʠʯʢʠ ʪʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʩʪʘʪʫʩ ʧʘʮʽʻʥʪʘ, ʱʦ 
ʜʘʻ ʟʤʦʛʫ ʤʦʜʝʣʶʚʘʪʠ ʜʦʚʛʦʩʪʨʦʢʦʚʽ ʥʘʩʣʽʜʢʠ ʜʣʷ ʟʜʦʨʦʚô̫ [5]. ʅʘʧʨʠʢʣʘʜ, ʘʥʘʣʽʟ 
ʙʽʦʤʘʨʢʝʨʽʚ, ʪʘʢʠʭ ʷʢ ʨʽʚʝʥʴ ʉ-ʨʝʘʢʪʠʚʥʦʛʦ ʙʽʣʢʘ (ʉʈɹ) ʪʘ ʣʽʧʦʧʨʦʪʝʾʥʽʚ, ʜʦʟʚʦʣʷʻ 
ʧʝʨʝʜʙʘʯʠʪʠ ʨʦʟʚʠʪʦʢ ʘʪʝʨʦʩʢʣʝʨʦʟʫ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ. 

ʈʘʟʦʤ ʟ ʪʠʤ, ʩʠʩʪʝʤʠ ʐɯ ʤʘʶʪʴ ʧʝʨʝʚʘʛʠ ʚ ʪʦʯʥʦʩʪʽ ʧʨʦʛʥʦʟʽʚ ʧʦʨʽʚʥʷʥʦ ʟ 
ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ ʦʮʽʥʢʠ ʨʠʟʠʢʫ. ɺʦʜʥʦʯʘʩ, ʦʙʤʝʞʝʥʥʷʤ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 
ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʟʦʨʦʩʪʽ ʘʣʛʦʨʠʪʤʽʚ, ʱʦ ʻ ʚʘʞʣʠʚʠʤ 
ʜʣʷ ʜʦʚʽʨʠ ʣʽʢʘʨʽʚ ʜʦ ʩʠʩʪʝʤʠ. ɿʦʢʨʝʤʘ, ʯʦʨʥʽ ʷʱʠʢʠ ʘʣʛʦʨʠʪʤʽʚ ʛʣʠʙʦʢʦʛʦ 
ʥʘʚʯʘʥʥʷ ʤʦʞʫʪʴ ʫʩʢʣʘʜʥʠʪʠ ʧʦʷʩʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ, ʱʦ ʟʥʠʞʫʻ ʚʧʝʚʥʝʥʽʩʪʴ 
ʣʽʢʘʨʽʚ ʫ ʧʨʠʡʥʷʪʪʽ ʢʣʽʥʽʯʥʠʭ ʨʽʰʝʥʴ [2]. 

ʆʜʥʠʤ ʽʟ ʧʽʜʭʦʜʽʚ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʟʦʨʦʩʪʽ ʐɯ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʝʡ ʟ 
ʧʦʷʩʥʝʥʥʷʤ ʨʽʰʝʥʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʣʽʢʘʨʷʤ ʪʘ ʩʪʫʜʝʥʪʘʤ ʢʨʘʱʝ ʨʦʟʫʤʽʪʠ ʷʢ ʩʠʩʪʝʤʘ 
ʜʽʡʰʣʘ ʜʦ ʧʝʚʥʦʛʦ ʚʠʩʥʦʚʢʫ. ʎʝ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʨʽʚʝʥʴ ʜʦʚʽʨʠ ʪʘ ʩʧʨʠʷʻ ʙʽʣʴʰʽʡ 
ʽʥʪʝʛʨʘʮʽʾ ʐɯ ʫ ʢʣʽʥʽʯʥʫ ʧʨʘʢʪʠʢʫ ʪʘ ʥʘʚʯʘʥʥʷ [3]. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʐɯ ʫ ʢʣʽʥʽʯʥʫ ʧʨʘʢʪʠʢʫ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʧʨʦʛʥʦʟʫʚʘʪʠ 
ʨʠʟʠʢʠ ʉʉɿ, ʘ ʡ ʟʜʽʡʩʥʶʚʘʪʠ ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʧʘʮʽʻʥʪʘ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 
ʅʘʧʨʠʢʣʘʜ, ʐɯ-ʩʠʩʪʝʤʘ KardiaMobile ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʘ 95 % ʪʦʯʥʽʩʪʴ ʫ 
ʚʠʷʚʣʝʥʥʽ ʬʽʙʨʠʣʷʮʽʾ ʧʝʨʝʜʩʝʨʜʴ ʫ ʧʘʮʽʻʥʪʽʚ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʟʥʘʯʥʦ 
ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʧʨʦʬʽʣʘʢʪʠʢʠ.  

ʆʢʨʽʤ ʘʥʘʣʽʟʫ ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʤʠ, ʐɯ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʣʷ 
ʤʦʥʽʪʦʨʠʥʛʫ ʧʘʨʘʤʝʪʨʽʚ, ʪʘʢʠʭ ʷʢ ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ, ʨʽʚʝʥʴ ʛʣʶʢʦʟʠ ʚ ʢʨʦʚʽ ʪʘ 
ʽʥʰʠʭ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʉʫʯʘʩʥʽ ʧʨʠʩʪʨʦʾ, 
ʽʥʪʝʛʨʦʚʘʥʽ ʟ ʐɯ, ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʣʷʪʠ ʨʘʥʥʽ ʦʟʥʘʢʠ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʧʘʮʽʻʥʪʘ ʪʘ 
ʩʚʦʻʯʘʩʥʦ ʟʤʽʥʶʚʘʪʠ ʣʽʢʫʚʘʥʥʷ, ʱʦ ʟʥʠʞʫʻ ʨʠʟʠʢ ʛʦʩʧʽʪʘʣʽʟʘʮʽʡ ʪʘ ʩʤʝʨʪʥʦʩʪʽ [5]. 
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ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ 
ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʠʟʠʢʽʚ ʉʉɿ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʙʽʣʴʰ ʪʦʯʥʠʡ ʽ ʰʚʠʜʢʠʡ ʘʥʘʣʽʟ ʚʝʣʠʢʠʭ 
ʦʙʩʷʛʽʚ ʜʘʥʠʭ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʐɯ ʫ ʢʣʽʥʽʯʥʫ ʧʨʘʢʪʠʢʫ ʩʧʨʠʷʻ ʧʦʢʨʘʱʝʥʥʶ 
ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ ʪʘ ʟʥʠʞʝʥʥʶ ʨʠʟʠʢʫ ʫʩʢʣʘʜʥʝʥʴ. ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫ 
ʮʽʡ ʛʘʣʫʟʽ ʩʧʨʠʷʪʠʤʫʪʴ ʫʜʦʩʢʦʥʘʣʝʥʥʶ ʘʣʛʦʨʠʪʤʽʚ ʪʘ ʨʦʟʰʠʨʝʥʥʶ ʤʦʞʣʠʚʦʩʪʝʡ 
ʐɯ ʫ ʢʘʨʜʽʦʣʦʛʽʾ. 
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ʈʦʟʚʠʪʦʢ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (ʐɯ) ʟʤʽʥʠʚ ʧʽʜʭʦʜʠ ʜʦ ʩʪʚʦʨʝʥʥʷ ʪʘ 

ʧʦʰʠʨʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʫ ʚʠʱʽʡ ʦʩʚʽʪʽ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʤ, ʘʜʞʝ ʚʦʥʦ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʨʫʪʠʥʥʽ ʟʘʚʜʘʥʥʷ, 

ʧʝʨʩʦʥʘʣʽʟʫʚʘʪʠ ʥʘʚʯʘʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʫʧ ʜʦ ʘʜʘʧʪʠʚʥʠʭ ʬʦʨʤ ʥʘʚʯʘʣʴʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ. ɻʝʥʝʨʘʪʠʚʥʽ ʐɯ-ʩʠʩʪʝʤʠ, ʟʦʢʨʝʤʘ ʚʝʣʠʢʽ ʤʦʚʥʽ ʤʦʜʝʣʽ (LLM), 

ʚʠʩʪʫʧʘʶʪʴ ʥʝ ʣʠʰʝ ʷʢ ʜʞʝʨʝʣʦ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʡ ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʩʪʚʦʨʝʥʥʷ, 

ʘʜʘʧʪʘʮʽʾ ʪʘ ʚʝʨʠʬʽʢʘʮʽʾ ʟʤʽʩʪʫ ʦʩʚʽʪʥʽʭ ʢʫʨʩʽʚ. 

ɺ ʦʩʥʦʚʽ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʜʠʟʘʡʥʫ ʣʝʞʠʪʴ ʽʜʝʷ ʢʦʥʩʪʨʫʢʪʠʚʽʟʤʫ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ 

ʘʢʪʠʚʥʫ ʫʯʘʩʪʴ ʩʪʫʜʝʥʪʘ ʫ ʩʪʚʦʨʝʥʥʽ ʟʥʘʥʴ. ʐɯ ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ ʷʢ ʤʝʥʪʦʨ ʮʴʦʛʦ 

ʧʨʦʮʝʩʫ, ʥʘʜʘʶʯʠ ʘʜʘʧʪʠʚʥʠʡ ʢʦʥʪʝʥʪ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʠʣʶ ʥʘʚʯʘʥʥʷ ʪʘ ʨʽʚʥʷ 

ʧʽʜʛʦʪʦʚʢʠ ʟʜʦʙʫʚʘʯʘ ʦʩʚʽʪʠ. ʂʨʽʤ ʪʦʛʦ, ʢʦʥʮʝʧʮʽʷ ʟʤʽʰʘʥʦʛʦ ʥʘʚʯʘʥʥʷ (blended 

learning) ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ ʥʘʚʯʘʣʴʥʦʛʦ ʜʠʟʘʡʥʫ (Instructional Design Models, ʪʘʢʽ ʷʢ 

ADDIE ʘʙʦ SAM) (ʨʠʩ. 1), ʧʝʨʝʜʙʘʯʘʶʪʴ ʛʥʫʯʢʝ ʧʦʻʜʥʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʽʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʬʦʨʤʘʤʠ ʥʘʚʯʘʥʥʷ [1]. ʐɯ, ʽʥʪʝʛʨʦʚʘʥʠʡ ʫ ʮʽ ʧʽʜʭʦʜʠ, ʜʦʟʚʦʣʷʻ 

ʩʪʚʦʨʶʚʘʪʠ ʛʥʫʯʢʽ, ʽʥʪʝʨʘʢʪʠʚʥʽ ʡ ʜʠʥʘʤʽʯʥʽ ʢʫʨʩʠ. 

ʅʘ ʝʪʘʧʽ ʧʣʘʥʫʚʘʥʥʷ ʐɯ ʜʦʧʦʤʘʛʘʻ ʬʦʨʤʫʚʘʪʠ ʩʪʨʫʢʪʫʨʫ ʢʫʨʩʫ, ʚʠʟʥʘʯʘʪʠ 

ʮʽʣʽ ʡ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʯʘʥʥʷ, ʛʝʥʝʨʫʚʘʪʠ ʦʨʽʻʥʪʦʚʥʫ ʧʨʦʛʨʘʤʫ. ʇʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ 

ʢʦʥʪʝʥʪʫ ï ʟʘʙʝʟʧʝʯʫʻ ʛʝʥʝʨʘʮʽʶ ʣʝʢʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʩʪʚʦʨʝʥʥʷ ʧʨʠʢʣʘʜʽʚ, 
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ʧʦʷʩʥʝʥʴ, ʽʣʶʩʪʨʘʮʽʡ ʪʘ ʧʨʝʟʝʥʪʘʮʽʡ. ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ï ʘʚʪʦʤʘʪʠʟʫʻ ʨʦʟʨʦʙʢʫ 

ʪʝʩʪʦʚʠʭ ʟʘʚʜʘʥʴ ʨʽʟʥʠʭ ʪʠʧʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟ ʚʽʜʢʨʠʪʠʤʠ ʚʽʜʧʦʚʽʜʷʤʠ ʪʘ 

ʧʦʷʩʥʝʥʥʷʤ ʧʨʘʚʠʣʴʥʠʭ ʚʘʨʽʘʥʪʽʚ. ʉʠʩʪʝʤʠ ʘʜʘʧʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʟʦʢʨʝʤʘ ʪʽ, ʱʦ 

ʚʙʫʜʦʚʘʥʽ ʚ ʧʣʘʪʬʦʨʤʠ Moodle ʘʙʦ Coursera, ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʐɯ ʜʣʷ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ ʩʫʧʨʦʚʦʜʫ ʩʪʫʜʝʥʪʘ. 

 

 

 

 ʘ)    ʙ)  

ʈʠʩ. 1. ADDIE (ʘ) ʪʘ SAM (ʙ) ʤʦʜʝʣʽ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʫ ʩʪʚʦʨʝʥʥʽ ʥʘʚʯʘʣʴʥʠʭ ʢʫʨʩʽʚ ʚʠʤʘʛʘʻ ʨʝʪʝʣʴʥʦʛʦ 

ʜʦʪʨʠʤʘʥʥʷ ʝʪʠʯʥʠʭ ʥʦʨʤ ʽ ʤʝʪʦʜʠʯʥʠʭ ʧʨʠʥʮʠʧʽʚ. ʇʦʩʪʘʻ ʧʠʪʘʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ 

ʢʦʥʪʝʥʪʫ, ʘʚʪʦʨʩʪʚʘ, ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʟʘ ʧʦʤʠʣʢʠ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʧʫʱʝʥʽ ʐɯ. 

ʂʨʽʤ ʪʦʛʦ, ʚʘʨʪʦ ʚʨʘʭʦʚʫʚʘʪʠ ʨʠʟʠʢ ʟʤʝʥʰʝʥʥʷ ʢʨʝʘʪʠʚʥʦʾ ʩʢʣʘʜʦʚʦʾ ʚʠʢʣʘʜʘʮʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʩʧʨʦʱʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ [3]. ʅʝʦʙʭʽʜʥʦ ʪʘʢʦʞ ʨʦʟʚʠʚʘʪʠ 

ʮʠʬʨʦʚʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʚʠʢʣʘʜʘʯʽʚ, ʥʘʚʯʘʪʠ ʾʭ ʧʨʠʥʮʠʧʘʤ prompt engineering ʽ 

ʢʨʠʪʠʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ ʐɯ. ɿʽ ʟʨʦʩʪʘʥʥʷʤ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʧʦʰʠʨʝʥʥʷʤ ʚʽʜʢʨʠʪʠʭ ʐɯ-ʧʣʘʪʬʦʨʤ ʦʯʽʢʫʻʪʴʩʷ ʧʦʜʘʣʴʰʝ 

ʨʦʟʰʠʨʝʥʥʷ ʩʬʝʨʠ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʦʩʚʽʪʽ. ɿô̫ ʚʣʷʶʪʴʩʷ ʥʦʚʽ ʩʝʨʚʽʩʠ, ʱʦ 

ʽʥʪʝʛʨʫʶʪʴ ʚ ʩʦʙʽ ʜʝʢʽʣʴʢʘ ʬʫʥʢʮʽʡ ï ʥʘʧʨʠʢʣʘʜ, ʩʪʚʦʨʝʥʥʷ ʢʫʨʩʫ çʧʽʜ ʢʣʶʯè ʚʽʜ 

ʧʨʦʛʨʘʤʠ ʜʦ ʩʝʨʪʠʬʽʢʘʪʘ. ɺʘʞʣʠʚʠʤ ʥʘʧʨʷʤʦʤ ʩʪʘʥʝ ʨʦʟʚʠʪʦʢ ʝʪʠʯʥʠʭ ʩʪʘʥʜʘʨʪʽʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʚ ʦʩʚʽʪʽ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʠʢ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ 

ʢʨʠʪʠʯʥʦʤʫ ʤʠʩʣʝʥʥʶ ʱʦʜʦ ʐɯ-ʟʛʝʥʝʨʦʚʘʥʦʛʦ ʢʦʥʪʝʥʪʫ. 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʻ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ. ʁʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʟʚʦʣʷʻ ʚʠʢʣʘʜʘʯʫ ʟʦʩʝʨʝʜʠʪʠʩʷ ʥʘ ʢʨʝʘʪʠʚʥʠʭ, 

ʘʥʘʣʽʪʠʯʥʠʭ ʪʘ ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʘʩʧʝʢʪʘʭ ʥʘʚʯʘʥʥʷ, ʜʝʣʝʛʫʶʯʠ ʨʫʪʠʥʥʫ ʯʘʩʪʠʥʫ 

ʛʝʥʝʨʘʪʠʚʥʠʤ ʩʠʩʪʝʤʘʤ. ʆʜʥʘʢ ʝʬʝʢʪʠʚʥʽʩʪʴ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʤʦʞʣʠʚʘ ʣʠʰʝ ʟʘ 

ʫʤʦʚ ʢʨʠʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ ʐɯ, ʜʦʪʨʠʤʘʥʥʷ ʝʪʠʯʥʠʭ 

ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. 
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ʇʨʦʬʝʩʽʡʥʠʡ ʩʘʤʦʨʦʟʚʠʪʦʢ ʚʠʢʣʘʜʘʯʽʚ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʻ ʚʘʞʣʠʚʠʤ 

ʧʨʝʜʤʝʪʦʤ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ 

ʥʘ ʷʢʽʩʪʴ ʦʩʚʽʪʠ, ʧʨʦʬʝʩʽʡʥʫ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʧʝʜʘʛʦʛʽʚ ʪʘ ʾʭʥʶ ʟʜʘʪʥʽʩʪʴ 

ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʩʫʯʘʩʥʠʭ ʚʠʢʣʠʢʽʚ. ʎʝʡ ʧʨʦʮʝʩ ʦʭʦʧʣʶʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ 

ʘʩʧʝʢʪʽʚ, ʚʢʣʶʯʘʶʯʠ ʤʦʪʠʚʘʮʽʶ ʚʠʢʣʘʜʘʯʽʚ ʜʦ ʩʘʤʦʨʦʟʚʠʪʢʫ, ʤʝʪʦʜʠ ʧʽʜʚʠʱʝʥʥʷ 

ʢʚʘʣʽʬʽʢʘʮʽʾ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʨʦʬʝʩʽʡʥʦʤʫ ʟʨʦʩʪʘʥʥʽ ʪʘ 

ʚʧʣʠʚ ʩʘʤʦʨʦʟʚʠʪʢʫ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʣʘʜʘʥʥʷ. 

ʇʨʦʬʝʩʽʡʥʠʡ ʩʘʤʦʨʦʟʚʠʪʦʢ ï ʮʝ ʧʨʦʮʝʩ ʩʚʽʜʦʤʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʣʶʜʠʥʦʶ 

ʩʚʦʾʭ ʟʥʘʥʴ, ʥʘʚʠʯʦʢ, ʢʦʤʧʝʪʝʥʮʽʡ ʪʘ ʦʩʦʙʠʩʪʽʩʥʠʭ ʷʢʦʩʪʝʡ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʫ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʜʦʩʷʛʥʝʥʥʷ ʢʘʨô̒ ʨʥʠʭ ʮʽʣʝʡ. ɺʽʥ 

ʧʝʨʝʜʙʘʯʘʻ ʘʢʪʠʚʥʝ ʥʘʚʯʘʥʥʷ, ʘʜʘʧʪʘʮʽʶ ʜʦ ʟʤʽʥ ʫ ʨʦʙʦʯʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʨʦʟʚʠʪʦʢ 

ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ, ʪʚʦʨʯʦʛʦ ʧʽʜʭʦʜʫ ʪʘ ʟʜʘʪʥʦʩʪʽ ʜʦ ʩʘʤʦʨʝʬʣʝʢʩʽʾ. 

ʇʨʦʙʣʝʤʘ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʘʤʦʨʦʟʚʠʪʢʫ ʚʠʢʣʘʜʘʯʽʚ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ʧʨʠʚʝʨʪʘʣʘ ʫʚʘʛʫ ʙʘʛʘʪʴʦʭ ʥʘʫʢʦʚʮʽʚ, ʟʦʢʨʝʤʘ ʚ ʋʢʨʘʾʥʽ ʪʘ ʟʘ ʾʾ ʤʝʞʘʤʠ. 

ʂʦʥʮʝʧʪʫʘʣʴʥʽ ʦʩʥʦʚʠ ʪʝʦʨʽʾ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʘʤʦʨʦʟʚʠʪʢʫ ʚʠʩʚʽʪʣʝʥʦ ʫ ʧʨʘʮʷʭ 

ɯ. ɿʷʟʶʥʘ, ʃ. ɺʠʛʦʪʩʴʢʦʛʦ, ʆ. ʂʦʯʝʪʦʚʘ, ʉ. ʈʫʙʽʥ-ʰʪʝʡʥʘ ʪʘ ʽʥ. ʎʶ ʧʨʦʙʣʝʤʫ 

ʚʠʩʚʽʪʣʝʥʦ ʪʘʢʦʞ ʥʝ ʪʽʣʴʢʠ ʫ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ, ʘ ʡ ʫ ʤʽʞʥʘʨʦʜʥʠʭ ʪʘ ʚʽʪʯʠʟʥʷʥʠʭ 

ʨʝʢʦʤʝʥʜʘʮʽʷʭ, ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʘʭ [2; 3]. 

ʆʩʥʦʚʥʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʘʤʦʨʦʟʚʠʪʢʫ ʻ: 

ʉʘʤʦʦʩʚʽʪʘ ï ʚʠʚʯʝʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʤʝʪʦʜʠʢ, ʣʽʪʝʨʘʪʫʨʠ ʯʠ ʢʫʨʩʽʚ, 

ʧʦʚô̫ ʟʘʥʠʭ ʽʟ ʧʨʦʬʝʩʽʡʥʦʶ ʩʬʝʨʦʶ. 

ʇʨʘʢʪʠʢʘ ï ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʟʥʘʥʴ ʥʘ ʨʦʙʦʯʦʤʫ ʤʽʩʮʽ ʜʣʷ 

ʟʘʢʨʽʧʣʝʥʥʷ ʥʘʚʠʯʦʢ. 

ɿʚʦʨʦʪʥʠʡ ʟʚô̫ ʟʦʢ ï ʘʥʘʣʽʟ ʚʣʘʩʥʠʭ ʫʩʧʽʭʽʚ ʽ ʧʦʤʠʣʦʢ, ʘ ʪʘʢʦʞ ʚʨʘʭʫʚʘʥʥʷ 

ʜʫʤʢʠ ʢʦʣʝʛ ʯʠ ʥʘʩʪʘʚʥʠʢʽʚ. 

ʇʦʩʪʘʥʦʚʢʘ ʮʽʣʝʡ ï ʚʠʟʥʘʯʝʥʥʷ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʭ ʽ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ 

ʧʨʦʬʝʩʽʡʥʠʭ ʟʘʚʜʘʥʴ. 

ʈʦʟʚʠʪʦʢ soft skills ï ʪʘʢʠʭ ʷʢ ʢʦʤʫʥʽʢʘʮʽʷ, ʪʘʡʤ-ʤʝʥʝʜʞʤʝʥʪ, ʝʤʦʮʽʡʥʠʡ 

ʽʥʪʝʣʝʢʪ, ʷʢʽ ʻ ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ ʜʣʷ ʙʫʜʴ-ʷʢʦʾ ʧʨʦʬʝʩʽʾ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚ ʮʽʡ ʩʬʝʨʽ ʯʘʩʪʦ ʘʢʮʝʥʪʫʶʪʴ ʫʚʘʛʫ ʥʘ ʙʘʨô̒ ʨʘʭ, ʟ ʷʢʠʤʠ 

ʩʪʠʢʘʶʪʴʩʷ ʚʠʢʣʘʜʘʯʽ (ʥʘʧʨʠʢʣʘʜ, ʙʨʘʢ ʯʘʩʫ, ʥʝʜʦʩʪʘʪʥʷ ʽʥʩʪʠʪʫʮʽʡʥʘ ʧʽʜʪʨʠʤʢʘ 

ʯʠ ʤʦʪʠʚʘʮʽʷ), ʘ ʪʘʢʦʞ ʥʘ ʩʪʨʘʪʝʛʽʷʭ ʾʭ ʧʦʜʦʣʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʘʢʪʫʘʣʴʥʠʤ ʻ 

ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʚʽʪʠ ʥʘ ʩʘʤʦʨʦʟʚʠʪʦʢ, ʟʦʢʨʝʤʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʣʘʪʬʦʨʤ ʜʣʷ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʽʥʰʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʄʝʪʦʜʠʢʠ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʘʤʦʨʦʟʚʠʪʢʫ ʚʠʢʣʘʜʘʯʽʚ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʻ 

ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʮʽʣʝʡ, ʨʝʩʫʨʩʽʚ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 
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ʧʝʜʘʛʦʛʽʚ. ɺ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʯʘʩʪʦ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʪʘʢʽ ʩʢʣʘʜʦʚʽ 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʘʤʦʨʦʟʚʠʪʢʫ (ʨʠʩ. 1): 

 
ʈʠʩ. 1. ʉʢʣʘʜʦʚʽ ʧʨʦʬʝʩʽʡʥʦʛʦ ʩʘʤʦʨʦʟʚʠʪʢʫ 

ʉʘʤʦʦʩʚʽʪʘ ʯʝʨʝʟ ʥʘʚʯʘʣʴʥʽ ʨʝʩʫʨʩʠ ʧʝʨʝʜʙʘʯʘʻ ʦʧʘʥʫʚʘʥʥʷ ʥʦʚʠʤʠ 

ʟʥʘʥʥʷʤʠ ʫ ʧʨʦʮʝʩʽ ʦʧʨʘʮʶʚʘʥʥʷ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʞʫʨʥʘʣʽʚ, ʧʽʜʨʫʯʥʠʢʽʚ, ʘ 

ʪʘʢʦʞ ʧʨʦʭʦʜʞʝʥʥʷ ʦʥʣʘʡʥ-ʢʫʨʩʽʚ ʥʘ ʤʽʞʥʘʨʦʜʥʠʭ ʪʘ ʚʽʪʯʠʟʥʷʥʠʭ ʧʣʘʪʬʦʨʤʘʭ 

(ʥʘʧʨʠʢʣʘʜ, Coursera, edX, Prometheus). ʎʷ ʩʢʣʘʜʦʚʘ ʚʠʤʘʛʘʻ ʩʘʤʦʜʠʩʮʠʧʣʽʥʠ ʡ 

ʫʤʥ̔ʥʷ ʢʨʠʪʠʯʥʦ ʦʮʽʥʶʚʘʪʠ ʜʞʝʨʝʣʘ. 

ʋʯʘʩʪʴ ʫ ʧʨʦʬʝʩʽʡʥʠʭ ʪʨʝʥʽʥʛʘʭ ʽ ʩʝʤʽʥʘʨʘʭ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʝ ʣʠʰʝ 

ʟʜʦʙʫʪʠ ʥʦʚʽ ʟʥʘʥʥʷ, ʘ ʡ ʦʙʤʽʥʷʪʠʩʷ ʜʦʩʚʽʜʦʤ ʽʟ ʢʦʣʝʛʘʤʠ. 

ʈʝʬʣʝʢʩʽʡʥʘ ʧʨʘʢʪʠʢʘ ʚʢʣʶʯʘʻ ʘʥʘʣʽʟ ʚʣʘʩʥʦʾ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʯʝʨʝʟ 

ʚʝʜʝʥʥʷ ʱʦʜʝʥʥʠʢʽʚ, ʩʘʤʦʦʮʽʥʢʫ ʯʠ ʦʙʛʦʚʦʨʝʥʥʷ ʟ ʢʦʣʝʛʘʤʠ. ɺʦʥʘ ʜʦʧʦʤʘʛʘʻ 

ʚʠʢʣʘʜʘʯʝʚʽ ʫʩʚʽʜʦʤʠʪʠ ʩʚʦʾ ʩʠʣʴʥʽ ʩʪʦʨʦʥʠ ʪʘ ʟʦʥʠ ʨʦʩʪʫ, ʘʜʘʧʪʫʚʘʪʠ ʧʽʜʭʦʜʠ ʜʦ 

ʩʪʫʜʝʥʪʽʚ. ʄʦʞʝ ʙʫʪʠ ʩʪʨʫʢʪʫʨʦʚʘʥʦʶ (ʥʘʧʨʠʢʣʘʜ, ʟʘ ʤʦʜʝʣʣʶ ɻʽʙʙʩʘ) ʘʙʦ 

ʥʝʬʦʨʤʘʣʴʥʦʶ. 

ʄʝʥʪʦʨʩʪʚʦ ʪʘ ʢʦʫʯʠʥʛ ʧʝʨʝʜʙʘʯʘʻ ʩʧʽʚʧʨʘʮʶ ʟ ʜʦʩʚʽʜʯʝʥʽʰʠʤʠ ʢʦʣʝʛʘʤʠ 

(ʤʝʥʪʦʨʩʪʚʦ) ʘʙʦ ʧʨʦʬʝʩʽʡʥʠʤʠ ʢʦʫʯʘʤʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʢʦʥʢʨʝʪʥʠʭ ʥʘʚʠʯʦʢ. 

ɯʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʠʡ ʧʽʜʭʽʜ ʩʧʨʠʷʻ ʷʢ ʧʨʦʬʝʩʽʡʥʦʤʫ, ʪʘʢ ʽ ʦʩʦʙʠʩʪʽʩʥʦʤʫ 

ʟʨʦʩʪʘʥʥʶ. ʄʝʥʪʦʨ ʤʦʞʝ ʜʦʧʦʤʘʛʘʪʠ ʟ ʧʣʘʥʫʚʘʥʥʷʤ ʢʘʨô̒ ʨʠ ʯʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷʤ 

ʚʠʢʣʘʜʘʮʴʢʠʭ ʪʝʭʥʽʢ. 

ʋʯʘʩʪʴ ʫ ʥʘʫʢʦʚʠʭ ʽ ʧʨʦʬʝʩʽʡʥʠʭ ʩʧʽʣʴʥʦʪʘʭ, ʢʦʥʬʝʨʝʥʮʽʷʭ, ʩʠʤʧʦʟʽʫʤʘʭ, 

ʚʝʙʽʥʘʨʘʭ, ʘ ʪʘʢʦʞ ʯʣʝʥʩʪʚʦ ʚ ʧʨʦʬʝʩʽʡʥʠʭ ʘʩʦʮʽʘʮʽʷʭ ʩʧʨʠʷʻ ʦʙʤʽʥʫ ʽʜʝʷʤʠ, 

ʟʥʘʡʦʤʩʪʚʫ ʟ ʽʥʥʦʚʘʮʽʷʤʠ ʪʘ ʬʦʨʤʫʚʘʥʥʶ ʧʨʦʬʝʩʽʡʥʦʾ ʤʝʨʝʞʽ. ʏʘʩʪʦ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʫʙʣʽʢʘʮʽʻʶ ʩʪʘʪʝʡ ʯʠ ʧʨʝʟʝʥʪʘʮʽʻʶ ʚʣʘʩʥʠʭ ʥʘʧʨʘʮʶʚʘʥʴ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʩʘʤʦʨʦʟʚʠʪʢʫ, 

ʥʘʧʨʠʢʣʘʜ, ʩʪʚʦʨʝʥʥʷ ʮʠʬʨʦʚʦʛʦ ʢʦʥʪʝʥʪʫ, ʦʩʚʦʻʥʥʷ ʧʨʦʛʨʘʤ ʜʣʷ ʚʠʢʣʘʜʘʥʥʷ 

(Zoom, Moodle), ʯʠ ʘʥʘʣʽʟ ʜʘʥʠʭ ʧʨʦ ʫʩʧʽʰʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ. ʎʷ ʩʢʣʘʜʦʚʘ ʚʽʜʧʦʚʽʜʘʻ 

ʩʫʯʘʩʥʠʤ ʪʨʝʥʜʘʤ ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʚʽʪʠ ʡ ʚʠʤʘʛʘʻ ʙʘʟʦʚʠʭ ʪʝʭʥʽʯʥʠʭ ʥʘʚʠʯʦʢ [1]. 

ʇʨʦʻʢʪʥʘ ʜʽʷʣʴʥʽʩʪʴ ʚʢʣʶʯʘʻ ʨʦʟʨʦʙʢʫ ʪʘ ʨʝʘʣʽʟʘʮʽʶ ʚʣʘʩʥʠʭ ʦʩʚʽʪʥʽʭ 

ʧʨʦʻʢʪʽʚ, ʥʘʧʨʠʢʣʘʜ, ʩʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʢʫʨʩʫ, ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʤʝʪʦʜʠʢ ʯʠ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʽʥʽʮʽʘʪʠʚ. ɺʦʥʘ ʧʦʻʜʥʫʻ ʪʚʦʨʯʠʡ ʧʽʜʭʽʜ ʽʟ ʧʨʘʢʪʠʯʥʠʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʟʥʘʥʴ ʪʘ ʩʪʠʤʫʣʶʻ ʽʥʥʦʚʘʮʽʡʥʽʩʪʴ. 

ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʟʚʦʨʦʪʥʠʡ ʟʚô̫ ʟʦʢ ʧʝʨʝʜʙʘʯʘʻ ʚʽʜʚʽʜʫʚʘʥʥʷ ʟʘʥʷʪʴ ʢʦʣʝʛ ʽʟ 

ʧʦʜʘʣʴʰʠʤ ʦʙʛʦʚʦʨʝʥʥʷʤ ʘʙʦ ʦʪʨʠʤʘʥʥʷ ʚʽʜʛʫʢʽʚ ʚʽʜ ʩʪʫʜʝʥʪʽʚ ʽ ʘʜʤʽʥʽʩʪʨʘʮʽʾ, ʱʦ 
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ʜʦʟʚʦʣʷʻ ʧʦʨʽʚʥʷʪʠ ʚʣʘʩʥʽ ʤʝʪʦʜʠ ʟ ʽʥʰʠʤʠ, ʦʪʨʠʤʘʪʠ ʦʙô̒ ʢʪʠʚʥʫ ʦʮʽʥʢʫ ʩʚʦʻʾ 

ʨʦʙʦʪʠ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʮʠʭ ʩʢʣʘʜʦʚʠʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʪʝʢʩʪʫ: ʽʥʩʪʠʪʫʮʽʡʥʦʾ 

ʧʽʜʪʨʠʤʢʠ (ʬʽʥʘʥʩʫʚʘʥʥʷ, ʜʦʩʪʫʧ ʜʦ ʨʝʩʫʨʩʽʚ), ʚʥʫʪʨʽʰʥʴʦʾ ʤʦʪʠʚʘʮʽʾ ʚʠʢʣʘʜʘʯʘ 

ʪʘ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ (ʥʘʧʨʠʢʣʘʜ, ʨʦʙʦʯʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ). ʂʦʤʙʽʥʘʮʽʷ ʢʽʣʴʢʦʭ 

ʤʝʪʦʜʠʢ ʥʘʧʨʠʢʣʘʜ, ʩʘʤʦʦʩʚʽʪʠ, ʨʝʬʣʝʢʩʽʾ ʽ ʤʝʥʪʦʨʩʪʚʘ ʩʧʨʠʷʻ ʷʢʽʩʥʦʤʫ 

ʧʨʦʬʝʩʽʡʥʦʤʫ ʨʦʟʚʠʪʢʫ ʦʩʦʙʠʩʪʦʩʪʽ. 

ʇʨʦʬʝʩʽʡʥʠʡ ʩʘʤʦʨʦʟʚʠʪʦʢ ʚʘʞʣʠʚʠʡ ʫ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʜʝ ʪʝʭʥʦʣʦʛʽʾ ʪʘ 

ʚʠʤʦʛʠ ʜʦ ʬʘʭʽʚʮʽʚ ʰʚʠʜʢʦ ʟʤʽʥʶʶʪʴʩʷ. ɺʽʥ ʜʦʟʚʦʣʷʻ ʟʘʣʠʰʘʪʠʩʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʤ, ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʥʦʚʠʭ ʫʤʦʚ ʽ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʩʚʽʡ 

ʧʦʪʝʥʮʽʘʣ. ʎʝ ʥʝ ʦʜʥʦʨʘʟʦʚʘ ʜʽʷ, ʘ ʧʦʩʪʽʡʥʠʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʥʽʮʽʘʪʠʚʠ 

ʩʘʤʦʾ ʣʶʜʠʥʠ. 
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ʅʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʧʨʠʥʦʩʷʪʴ ʚʝʣʠʯʝʟʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʘʣʝ ʚʦʥʠ ʪʘʢʦʞ ʧʨʠʥʦʩʷʪʴ 

ʽʟ ʩʦʙʦʶ ʩʢʣʘʜʥʽ ʜʠʣʝʤʠ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʛʣʠʙʦʢʦʛʦ ʦʩʤʠʩʣʝʥʥʷ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɺ 

ʨʘʤʢʘʭ ʥʘʚʯʘʥʥʷ ʟʘʨʘʟ ʥʝʦʙʭʽʜʥʦ ʙʫʜʫʚʘʪʠ ʤʦʩʪʠ ʤʽʞ ʤʠʥʫʣʠʤʠ ʫʪʦʧʽʷʤʠ ʪʘ 

ʥʦʚʠʤʠ ʨʝʘʣʽʷʤʠ. ʊʝʤʘ ʙʝʟʧʝʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʧʨʦʮʝʩʽ 

ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ ʥʝʡʤʦʚʽʨʥʦ ʘʢʪʫʘʣʴʥʘ ʽ ʚʠʢʣʠʢʘʻ ʛʣʠʙʦʢʽ ʨʦʟʜʫʤʠ. ʇʨʠ ʚʩʽʡ 

ʧʦʪʫʞʥʦʩʪʽ ʪʘ ʧʦʪʝʥʮʽʘʣʽ, ʷʢʠʡ ʥʘʜʘʻ ʩʫʯʘʩʥʠʡ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʤʠ ʪʘʢʦʞ 

ʧʦʚʠʥʥʽ ʚʨʘʭʦʚʫʚʘʪʠ ʚʘʞʣʠʚʽ ʘʩʧʝʢʪʠ, ʧʦʚô̫ ʟʘʥʽ ʟ ʝʪʠʢʦʶ, ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʶ ʪʘ 

ʮ̔ ʣʽʩʥʽʩʪʶ ʜʘʥʠʭ. ʄʝʪʘ ï ʚʤʽʪʠ ʟʥʘʭʦʜʠʪʠ ʨʽʰʝʥʥʷ, ʷʢʽ ʩʧʨʠʷʪʠʤʫʪʴ ʛʘʨʤʦʥʽʡʥʦʤʫ 

ʨʦʟʚʠʪʢʫ ʥʘʰʦʛʦ ʮʠʬʨʦʚʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. 

ʅʘʚʯʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʤʘʻ ʙʘʛʘʪʦ ʧʦʟʠʪʠʚʥʠʭ 

ʤʦʤʝʥʪʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ ʽʥʜʠʚʽʜʫʘʣʽʟʫʚʘʪʠ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ, ʘʜʘʧʪʫʚʘʪʠ ʤʘʪʝʨʽʘʣʠ 

ʧʽʜ ʨʽʚʝʥʴ ʟʥʘʥʴ ʪʘ ʧʦʪʨʝʙʠ ʢʦʞʥʦʾ ʦʩʦʙʠʩʪʦʩʪʽ. ʆʜʥʘʢ ʫ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʚʠʥʠʢʘʶʪʴ 

ʧʠʪʘʥʥʷ ʧʨʦ ʪʝ, ʷʢ ʟʘʙʝʟʧʝʯʠʪʠ ʟʘʭʠʩʪ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ ʩʪʫʜʝʥʪʽʚ, ʷʢ ʟʘʧʦʙʽʛʪʠ 

ʥʝʧʨʘʚʦʤʽʨʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 
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ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ (ʐɯ) ʻ ʦʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʽʥʥʦʚʘʮʽʡ ʩʫʯʘʩʥʦʩʪʽ ʽ ʡʦʛʦ 

ʨʦʣʴ ʚ ʦʩʚʽʪʽ ʥʝ ʤʦʞʥʘ ʥʝʜʦʦʮʽʥʶʚʘʪʠ. ɺʩʝ ʙʽʣʴʰʝ ʽ ʙʽʣʴʰʝ ʩʪʫʜʝʥʪʽʚ ʙʫʜʫʪʴ 

ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʧʝʨʝʚʘʛʘʤʠ, ʷʢʽ ʥʘʜʘʻ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʫ ʾʭʥʴʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ 

ʧʨʦʮʝʩʽ. 

ʇʝʨʝʚʘʛʘ ʜʦʧʦʤʦʛʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ʧʦʣʷʛʘʻ ʚ ʜʦʩʪʫʧʽ ʜʦ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɿʘʚʜʷʢʠ ʰʪʫʯʥʦʤʫ ʽʥʪʝʣʝʢʪʫ ʚʦʥʠ ʤʦʞʫʪʴ ʦʪʨʠʤʫʚʘʪʠ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʫʨʦʢʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʾʭʥʴʦʤʫ ʨʽʚʥʶ ʟʥʘʥʴ, 

ʧʦʪʨʝʙʘʤ ʪʘ ʦʩʦʙʣʠʚʦʩʪʷʤ ʥʘʚʯʘʥʥʷ. ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʟʜʘʪʥʠʡ ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ 

ʪʘ ʚʠʟʥʘʯʘʪʠ ʥʘʡʝʬʝʢʪʠʚʥʽʰʽ ʤʝʪʦʜʠ ʪʘ ʧʽʜʭʦʜʠ ʜʦ ʥʘʚʯʘʥʥʷ, ʜʦʟʚʦʣʷʶʯʠ ʢʦʞʥʦʤʫ 

ʨʦʟʚʠʚʘʪʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʚʦʾʭ ʟʜʽʙʥʦʩʪʝʡ ʪʘ ʪʝʤʧʫ. 

ɺʦʜʥʦʯʘʩ ʐɯ ʩʪʠʤʫʣʶʻ ʘʢʪʠʚʥʝ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʝ ʥʘʚʯʘʥʥʷ. ɼʝʷʢʽ ʧʣʘʪʬʦʨʤʠ, 

ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʧʨʦʧʦʥʫʶʪʴ ʩʪʫʜʝʥʪʘʤ ʙʨʘʪʠ ʫʯʘʩʪʴ ʚ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʟʘʚʜʘʥʥʷʭ, ʩʠʤʫʣʷʮʽʷʭ ʪʘ ʽʛʨʘʭ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʛʣʠʙʦʢʦʤʫ ʨʦʟʫʤʽʥʥʶ 

ʤʘʪʝʨʽʘʣʫ ʪʘ ʧʽʜʚʠʱʫʶʪʴ ʾʭ ʟʘʣʫʯʝʥʽʩʪʴ. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʩʚʽʪʘ ʩʪʘʻ ʙʽʣʴʰ 

ʟʘʭʦʧʣʶʶʯʦʶ ʪʘ ʧʨʠʚʘʙʣʠʚʦʶ, ʱʦ ʩʧʨʠʷʻ ʢʨʘʱʠʤ ʨʝʟʫʣʴʪʘʪʘʤ ʪʘ ʤʦʪʠʚʘʮʽʾ. 

ʑʝ ʦʜʥʠʤ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʦʩʚʽʪʫ ʻ 

ʧʦʰʫʢ ʪʘ ʘʥʘʣʽʟ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʽʥʬʦʨʤʘʮʽʾ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ 

ʩʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʝʬʝʢʪʠʚʥʦ ʰʫʢʘʪʠ ʪʘ ʬʽʣʴʪʨʫʚʘʪʠ ʧʦʪʨʽʙʥʫ ʽʥʬʦʨʤʘʮʽʶ, 

ʧʦʣʝʛʰʫʶʯʠ ʧʨʦʮʝʩ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʩʢʦʨʦʯʫʶʯʠ ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʟʥʘʥʴ ʫ ʧʝʚʥʽʡ ʛʘʣʫʟʽ. ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʪʘʢʦʞ ʟʜʘʪʥʠʡ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʦʙô̒ ʢʪʠʚʥʠʡ 

ʘʥʘʣʽʟ ʪʘ ʦʮʽʥʢʫ ʥʘʫʢʦʚʠʭ ʩʪʘʪʝʡ, ʱʦ ʩʧʨʠʷʻ ʷʢʽʩʥʦʤʫ ʥʘʧʠʩʘʥʥʶ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷʤ 

ʩʪʫʜʝʥʪʽʚ. ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʟʘʨʘʟ ʧʦʚʩʶʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʨʦʟʨʦʙʮʽ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʪʝʩʪʫʚʘʥʥʽ, ʢʽʙʝʨʙʝʟʧʝʮʽ ʪʦʱʦ. ɺʞʝ ʟ ʫʧʝʚʥʝʥʽʩʪʶ 

ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʚʽʥ ʩʪʘʚ ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʯʘʩʪʠʥ ʛʘʣʫʟʽ. 

ʉʝʨʡʦʟʥʝ ʧʠʪʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʷʢ ʤʦʞʥʘ ʙʫʜʝ ʢʦʥʪʨʦʣʶʚʘʪʠ ʪʘʢʫ 

ʚʝʣʠʯʝʟʥʫ ʩʠʣʫ. ʉʘʤʝ ʜʣʷ ʮʴʦʛʦ ʥʘʤ ʧʦʪʨʽʙʥʦ ʧʨʠʜʽʣʷʪʠ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʥʘʚʯʘʥʥʶ 

ʩʪʫʜʝʥʪʽʚ ʪʘ ʨʦʟʨʦʙʮʽ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʩʽʭ ʟʤʽʥ, ʱʦʙ ʦʜʥʦʛʦ ʜʥʷ 

ʤʠ ʤʦʛʣʠ ʚʧʝʚʥʝʥʦ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʣʶʜʠ ʤʦʞʫʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʢʦʥʪʨʦʣʴ ʥʘʚʽʪʴ 

ʥʘʜ ʩʫʧʝʨ-ʐɯ. 

ʑʦ ʤʦʞʥʘ ʩʢʘʟʘʪʠ ʧʨʦ ʙʝʟʧʝʢʫ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʦʩʚʽʪʽ. ʎʷ ʪʝʤʘ ʪʘʢʦʞ 

ʤʘʻ ʥʘ ʫʚʘʟʽ ʧʠʪʘʥʥʷ ʯʝʩʥʦʩʪʽ ʪʘ ʧʨʦʟʦʨʦʩʪʽ. ʗʢ ʤʠ ʤʦʞʝʤʦ ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ 

ʘʣʛʦʨʠʪʤʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚʽʣʴʥʽ ʚʽʜ ʫʧʝʨʝʜʞʝʥʦʩʪʽ ʯʠ ʜʠʩʢʨʠʤʽʥʘʮʽʾ? ʗʢ 

ʟʨʦʙʠʪʠ ʪʘʢ, ʱʦʙ ʩʪʫʜʝʥʪʠ ʨʦʟʫʤʽʣʠ, ʷʢ ʧʨʘʮʶʻ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʽ ʷʢ ʚʽʥ ʚʧʣʠʚʘʻ 

ʥʘ ʾʭʥʽʡ ʦʩʚʽʪʥʽʡ ʜʦʩʚʽʜ? ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ ʥʘʚʯʘʥʥʷ ʮʠʬʨʦʚʽʡ ʛʨʘʤʦʪʥʦʩʪʽ ʪʘ 

ʝʪʠʯʥʠʤ ʧʨʘʢʪʠʢʘʤ ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ ʟʽ ʰʪʫʯʥʠʤ ʽʥʪʝʣʝʢʪʦʤ. ʄʠ ʧʦʚʠʥʥʽ ʨʦʟʫʤʽʪʠ, 

ʷʢʽ ʜʘʥʽ ʟʙʠʨʘʶʪʴʩʷ, ʷʢ ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘ ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʩʣʽʜʢʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʤʠ ʬʦʨʤʫʻʤʦ ʢʦʤʘʥʜʫ ʘʢʪʠʚʥʠʭ ʫʯʘʩʥʠʢʽʚ, ʟʜʘʪʥʠʭ ʜʦ ʢʨʠʪʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ ʪʘ ʩʚʽʜʦʤʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʦʩʚʽʪʽ 

ʥʝʦʙʭʽʜʥʦ ʧʦʩʠʣʶʚʘʪʠ ʩʧʽʚʧʨʘʮʶ ʤʽʞ ʥʘʚʯʘʣʴʥʠʤʠ ʟʘʢʣʘʜʘʤʠ, ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʠʤʠ ʽʥʩʪʠʪʫʪʘʤʠ ʪʘ ʦʨʛʘʥʘʤʠ ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ. ʈʦʟʨʦʙʢʘ ʩʪʘʥʜʘʨʪʽʚ, 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʪʘ ʝʪʠʯʥʠʭ ʦʨʽʻʥʪʠʨʽʚ ʜʦʟʚʦʣʠʪʴ ʥʘʤ ʩʪʚʦʨʠʪʠ ʩʝʨʝʜʦʚʠʱʝ, ʚ ʷʢʦʤʫ 

ʮʠʬʨʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʙʣʘʛʦ ʦʩʚʽʪʠ ʪʘ ʩʫʩʧʽʣʴʩʪʚʘ. 
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ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ï ʮʝ ʥʝ ʪʽʣʴʢʠ ʪʝʭʥʦʣʦʛʽʷ, ʘ ʡ ʚʝʣʠʯʝʟʥʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ. 

ʄʠ ʧʦʚʠʥʥʽ ʚʨʘʭʫʚʘʪʠ ʚʩʽ ʘʩʧʝʢʪʠ, ʱʦʙ ʛʘʨʘʥʪʫʚʘʪʠ, ʱʦ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʝʟʧʝʯʥʦ ʪʘ ʝʪʠʯʥʦ ʚ ʦʩʚʽʪʽ, ʩʪʚʦʨʶʶʯʠ ʩʝʨʝʜʦʚʠʱʝ, ʜʝ ʢʦʞʝʥ 

ʤʦʞʝ ʨʝʘʣʽʟʫʚʘʪʠ ʩʚʽʡ ʧʦʪʝʥʮʽʘʣ, ʥʝ ʪʫʨʙʫʶʯʠʩʴ ʧʨʦ ʙʝʟʧʝʢʫ ʩʚʦʾʭ ʜʘʥʠʭ ʪʘ 

ʮʽʣʽʩʥʽʩʪʴ ʥʘʚʯʘʥʥʷ. 

ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʩʪʘʚ ʯʘʩʪʠʥʦʶ ʙʘʛʘʪʴʦʭ ʩʬʝʨ ʥʘʰʦʛʦ 

ʞʠʪʪʷ, ʚʽʜ ʙʝʟʧʽʣʦʪʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʜʦ ʛʦʣʦʩʦʚʠʭ ʧʦʤʽʯʥʠʢʽʚ. ʆʜʥʠʤ ʽʟ 

ʥʘʡʘʢʪʫʘʣʴʥʽʰʠʭ ʧʠʪʘʥʴ, ʱʦ ʦʙʛʦʚʦʨʶʶʪʴʩʷ, ʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʤʽʥʠ ʣʶʜʠʥʠ 

ʰʪʫʯʥʠʤ ʽʥʪʝʣʝʢʪʦʤ ʚ ʦʩʚʽʪʽ. ɹʝʟʩʫʤʥʽʚʥʦ, ʮʝ ʚʠʢʣʠʢʘʻ ʩʫʧʝʨʝʯʢʠ ʽ ʨʽʟʥʽ ʪʦʯʢʠ 

ʟʦʨʫ, ʘʣʝ ʧʝʨʰ ʥʽʞ ʧʨʠʡʥʷʪʠ ʦʩʪʘʪʦʯʥʝ ʨʽʰʝʥʥʷ, ʩʣʽʜ ʨʦʟʛʣʷʥʫʪʠ ʷʢ ʧʣʶʩʠ, ʪʘʢ ʽ 

ʤʽʥʫʩʠ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ.  

ɻʦʣʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʛʘʣʫʟʽ 

ʻ ʡʦʛʦ ʟʜʘʪʥʽʩʪʴ ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʢʠʡ ʦʙʩʷʛ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʧʝʨʝʜʘʚʘʪʠ ʟʥʘʥʥʷ. 

ʂʦʤʧôʁ ʪʝʨʠ ʤʦʞʫʪʴ ʥʘʚʯʘʪʠʩʷ ʥʘ ʚʝʣʠʢʠʭ ʦʙʩʷʛʘʭ ʜʘʥʠʭ ʽ ʟʙʝʨʽʛʘʪʠ ʽʥʬʦʨʤʘʮʽʶ 

ʙʝʟ ʦʙʤʝʞʝʥʴ ʧʘʤô̫ ʪʽ. ʎʝ ʜʦʟʚʦʣʷʻ ʾʤ ʰʚʠʜʢʦ ʘʥʘʣʽʟʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʥʘʜʘʚʘʪʠ 

ʪʦʯʥʽ ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʧʠʪʘʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʟʜʘʪʥʠʡ ʟʘʙʝʟʧʝʯʠʪʠ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʝ ʥʘʚʯʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʚʥʷ ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ. 

ʆʜʥʘʢ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʚʩʽ ʧʝʨʝʚʘʛʠ, ʻ ʡ ʜʝʷʢʽ ʥʝʜʦʣʽʢʠ ʟʘʤʽʥʠ ʣʶʜʠʥʠ ʥʘ 

ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʫ ʥʘʚʯʘʥʥʽ. ʇʦ-ʧʝʨʰʝ, ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʦʩʚʽʪʠ ʻ ʚʟʘʻʤʦʜʽʷ 

ʚʯʠʪʝʣʷ ʽ ʫʯʥʷ. ʃʶʜʠʥʘ ʟʜʘʪʥʘ ʘʜʘʧʪʫʚʘʪʠ ʧʽʜʭʽʜ ʜʦ ʢʦʞʥʦʛʦ, ʚʩʪʘʥʦʚʠʪʠ 

ʝʤʦʮʽʡʥʠʡ ʟʚô̫ ʟʦʢ ʽ ʩʪʠʤʫʣʶʚʘʪʠ ʽʥʪʝʨʝʩ ʜʦ ʧʨʝʜʤʝʪʘ, ʱʦ ʚʠʚʯʘʻʪʴʩʷ. ʐʪʫʯʥʠʡ 

ʽʥʪʝʣʝʢʪ ʭʦʯ ʽ ʚʦʣʦʜʽʻ ʚʝʣʠʢʠʤ ʦʙʩʷʛʦʤ ʟʥʘʥʴ, ʘʣʝ ʥʝ ʤʦʞʝ ʧʝʨʝʜʘʪʠ ʪʝʧʣʦ ʽ ʫʚʘʛʫ, 

ʱʦ ʽʩʪʦʪʥʦ ʦʙʤʝʞʫʻ ʡʦʛʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ. 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʥʝ ʟʘʤʽʥʷʻ ʣʶʜʠʥʫ, ʚʯʠʪʝʣʷ; ʤʦʞʝ ʥʘʜʘʚʘʪʠ ʥʝʜʦʩʪʦʚʽʨʥʫ 

ʽʥʬʦʨʤʘʮʽʶ, ʷʢʫ ʧʦʪʨʽʙʥʦ ʜʦʜʘʪʢʦʚʦ ʧʝʨʝʚʽʨʠʪʠ; ʚʽʜʤʦʚʣʷʻʪʴʩʷ ʥʘʜʘʚʘʪʠ ʚʽʜʧʦʚʽʜʽ 

ʥʘ ʟʘʧʠʪʘʥʥʷ, ʱʦ ʥʝʩʫʪʴ ʧʝʚʥʫ ʟʘʛʨʦʟʫ ʣʶʜʷʤ; ʤʦʞʝ ʧʦʤʠʣʷʪʠʩʴ ʪʘ ʜʦʧʫʩʢʘʪʠ 

ʧʦʭʠʙʢʠ ʫ ʚʽʜʧʦʚʽʜʷʭ, ʨʽʰʝʥʥʷʭ, ʚʠʩʥʦʚʢʘʭ [1]. 

ʂʨʽʤ ʪʦʛʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʤʦʞʝ ʦʙʤʝʞʠʪʠ ʨʦʟʚʠʪʦʢ 

ʜʝʷʢʠʭ ʥʘʚʠʯʦʢ, ʷʢʽ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʣʠʰʝ ʧʨʘʢʪʠʯʥʠʤ ʰʣʷʭʦʤ. ʋ ʥʘʚʯʘʥʥʽ 

ʚʘʞʣʠʚʦ ʥʝ ʪʽʣʴʢʠ ʦʪʨʠʤʘʪʠ ʟʥʘʥʥʷ, ʘ ʡ ʥʘʚʯʠʪʠʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʾʭ ʥʘ ʧʨʘʢʪʠʮʽ. 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʥʝ ʟʜʘʪʥʠʡ ʥʘʚʯʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʢʦʤʘʥʜʥʦʾ 

ʨʦʙʦʪʠ ʪʘ ʜʠʩʢʫʩʽʡ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʠʞʝʥʥʷ ʪʚʦʨʯʠʭ ʟʜʽʙʥʦʩʪʝʡ ʪʘ 

ʨʦʟʚʠʪʢʫ ʪʚʦʨʯʦʛʦ ʤʠʩʣʝʥʥʷ. ʍʦʯʘ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʤʘʻ ʧʝʚʥʽ ʧʝʨʝʚʘʛʠ, ʡʦʛʦ 

ʟʘʤʽʥʘ ʣʶʜʠʥʠ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʪʨʘʪʠ ʟʥʘʯʥʦʾ ʣʶʜʩʴʢʦʾ ʩʢʣʘʜʦʚʦʾ ʚ ʦʩʚʽʪʥʴʦʤʫ 

ʧʨʦʮʝʩʽ. ʃʶʜʠʥʘ ʟʜʘʪʥʘ ʥʘʜʘʪʠ ʥʝ ʪʽʣʴʢʠ ʽʥʬʦʨʤʘʮʽʶ, ʘ ʡ ʤʦʪʠʚʘʮʽʶ, ʝʤʦʮʽʡʥʫ 

ʧʽʜʪʨʠʤʢʫ ʽ ʚʩʝʙʽʯʥʫ ʧʝʨʩʧʝʢʪʠʚʫ. ʇʨʠ ʨʦʟʨʦʙʮʽ ʥʦʚʠʭ ʩʠʩʪʝʤ ʥʘʚʯʘʥʥʷ ʥʝʦʙʭʽʜʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʪʘ ʘʜʘʧʪʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ 

ʚʽʜʥʦʚʠʪʠ ʙʘʣʘʥʩ ʤʽʞ ʣʶʜʩʴʢʠʤ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʚʥʝʩʢʦʤ ʫ ʩʬʝʨʫ ʦʩʚʽʪʠ. ʍʦʯʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʦʩʚʽʪʽ ʚʽʜʢʨʠʚʘʻ ʟʘʤʘʥʣʠʚʽ ʤʦʞʣʠʚʦʩʪʽ, ʘʣʝ 

ʚʘʞʣʠʚʦ ʟʙʝʨʝʛʪʠ ʙʘʣʘʥʩ ʽ ʟʘʙʝʟʧʝʯʠʪʠ, ʱʦʙ ʥʦʚʘ ʪʝʭʥʦʣʦʛʽʷ ʣʠʰʝ ʜʦʧʦʚʥʶʚʘʣʘ ʽ 

ʧʦʢʨʘʱʫʚʘʣʘ ʪʚʦʨʯʠʡ ʧʨʦʮʝʩ, ʚʦʜʥʦʯʘʩ ʥʝ ʟʥʝʮʽʥʶʶʯʠ ʨʦʣʴ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʘ. 
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ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʩʪʨʽʤʢʦ 

ʪʨʘʥʩʬʦʨʤʫʻ ʙʘʛʘʪʦ ʩʬʝʨ ʞʠʪʪʷ, ʟʦʢʨʝʤʘ ʡ ʦʩʚʽʪʫ [1]. ʆʜʥʠʤ ʽʟ ʥʘʡʷʩʢʨʘʚʽʰʠʭ 

ʧʨʠʢʣʘʜʽʚ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʫ ʚʠʚʯʝʥʥʽ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ [2]. 

ɿʘʚʜʷʢʠ ʚʠʩʦʢʽʡ ʘʜʘʧʪʠʚʥʦʩʪʽ, ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ ʪʘ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʚʽʥ ʨʦʙʠʪʴ 

ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ, ʟʘʭʦʧʣʠʚʠʤ ʽ ʜʦʩʪʫʧʥʠʤ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʦʣʘ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʚʽʜʢʨʠʚʘʻ ʥʦʚʫ ʝʨʫ ʫ ʚʠʚʯʝʥʥʽ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ, 

ʟʨʦʙʠʚʰʠ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʙʽʣʴʰ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʤ, ʘʜʘʧʪʠʚʥʠʤ ʽ ʝʬʝʢʪʠʚʥʠʤ. 

ʏʘʪ-ʙʦʪʠ ʪʘ ʚʽʨʪʫʘʣʴʥʽ ʧʦʤʽʯʥʠʢʠ ï ʮʝ ʩʫʯʘʩʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʷʢʽ ʩʪʘʶʪʴ 

ʜʝʜʘʣʽ ʧʦʧʫʣʷʨʥʽʰʠʤʠ ʫ ʚʠʚʯʝʥʥʽ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ. ɺʦʥʠ ʤʦʞʫʪʴ ʟʥʘʯʥʦ 

ʧʦʢʨʘʱʠʪʠ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʟʘʚʜʷʢʠ ʽʥʪʝʨʘʢʪʠʚʥʦʩʪʽ, ʜʦʩʪʫʧʥʦʩʪʽ ʪʘ 

ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ. 

ʆʜʥʘ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʝʨʝʚʘʛ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ï ʮʝ ʟʜʘʪʥʽʩʪʴ 

ʧʽʜʣʘʰʪʦʚʫʚʘʪʠʩʷ ʧʽʜ ʢʦʥʢʨʝʪʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ. ɸʣʛʦʨʠʪʤʠ ʘʥʘʣʽʟʫʶʪʴ ʨʽʚʝʥʴ 

ʟʥʘʥʴ, ʪʝʤʧ ʟʘʩʚʦʻʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʪʠʧʦʚʽ ʧʦʤʠʣʢʠ ʪʘ ʽʥʪʝʨʝʩʠ ʩʪʫʜʝʥʪʘ. ʅʘ ʦʩʥʦʚʽ 

ʮʠʭ ʜʘʥʠʭ ʩʠʩʪʝʤʘ ʬʦʨʤʫʻ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʥʘʚʯʘʣʴʥʽ ʧʣʘʥʠ, ʱʦ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ. 

ʉʫʯʘʩʥʽ ʯʘʪ-ʙʦʪʠ ʥʘ ʙʘʟʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (ʥʘʧʨʠʢʣʘʜ, ChatGPT, Gemini, 

Claude, Copilot, Perplexity) ʜʦʟʚʦʣʷʶʪʴ ʪʨʝʥʫʚʘʪʠ ʨʦʟʤʦʚʥʽ ʥʘʚʠʯʢʠ ʚ ʨʝʞʠʤʽ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʚʝʩʪʠ ʜʽʘʣʦʛʠ, ʟʘʜʘʚʘʪʠ ʟʘʧʠʪʘʥʥʷ, ʦʪʨʠʤʫʚʘʪʠ 

ʤʠʪʪʻʚʽ ʚʽʜʧʦʚʽʜʽ ʪʘ ʥʘʚʽʪʴ ʦʙʛʦʚʦʨʶʚʘʪʠ ʘʢʪʫʘʣʴʥʽ ʪʝʤʠ ʘʥʛʣʽʡʩʴʢʦʶ. 

Cʝʨʚʽʩʠ ʥʘ ʦʩʥʦʚʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʪʘʢʽ ʷʢ Grammarly ʘʙʦ Quillbot, 

ʘʥʘʣʽʟʫʶʪʴ ʪʝʢʩʪʠ ʪʘ ʧʨʦʧʦʥʫʶʪʴ ʛʨʘʤʘʪʠʯʥʽ, ʣʝʢʩʠʯʥʽ ʡ ʩʪʠʣʽʩʪʠʯʥʽ ʚʠʧʨʘʚʣʝʥʥʷ. 

ɺʦʥʠ ʥʝ ʣʠʰʝ ʚʠʧʨʘʚʣʷʶʪʴ, ʘ ʡ ʧʦʷʩʥʶʶʪʴ ʧʦʤʠʣʢʠ, ʱʦ ʜʦʧʦʤʘʛʘʻ ʛʣʠʙʰʝ 

ʟʘʩʚʦʾʪʠ ʧʨʘʚʠʣʘ. 

ɹʘʛʘʪʦ ʧʨʦʛʨʘʤ ʥʘ ʦʩʥʦʚʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʥʘʧʨʠʢʣʘʜ ELSA Speak, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʜʣʷ ʘʥʘʣʽʟʫ ʚʠʤʦʚʠ ʢʦʨʠʩʪʫʚʘʯʘ. ɺʦʥʠ 

ʚʠʟʥʘʯʘʶʪʴ ʥʝʪʦʯʥʦʩʪʽ, ʧʦʨʽʚʥʶʶʪʴ ʚʠʤʦʚʫ ʟ ʝʪʘʣʦʥʥʦʶ ʪʘ ʧʨʦʧʦʥʫʶʪʴ ʚʧʨʘʚʠ 
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ʜʣʷ ʾʾ ʧʦʢʨʘʱʝʥʥʷ ï ʮʝ ʦʩʦʙʣʠʚʦ ʮʽʥʥʦ ʜʣʷ ʪʠʭ, ʭʪʦ ʚʠʚʯʘʻ ʘʥʛʣʽʡʩʴʢʫ ʙʝʟ ʥʦʩʽʷ 

ʤʦʚʠ. 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠ ʟʘʚʜʘʥʥʷ, ʪʝʢʩʪʠ, ʜʽʘʣʦʛʠ, ʚʽʢʪʦʨʠʥʠ ʪʘ 

ʥʘʚʽʪʴ ʚʽʨʪʫʘʣʴʥʽ ʩʧʽʚʙʝʩʽʜʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʠʢʣʘʜʘʯʘʤ ʝʢʦʥʦʤʠʪʠ ʯʘʩ ʥʘ ʧʽʜʛʦʪʦʚʢʫ 

ʤʘʪʝʨʽʘʣʽʚ, ʘ ʩʪʫʜʝʥʪʘʤ ï ʦʪʨʠʤʫʚʘʪʠ ʫʥʽʢʘʣʴʥʽ ʚʧʨʘʚʠ, ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʾʭʥʽʡ 

ʨʽʚʝʥʴ. 

ʆʜʥʽʻʶ ʽʟ ʧʝʨʝʚʘʛ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʘʪ-ʙʦʪʽʚ ʪʘ ʚʽʨʪʫʘʣʴʥʠʭ ʧʦʤʽʯʥʠʢʽʚ ʻ 

ʽʥʪʝʨʘʢʪʠʚʥʘ ʧʨʘʢʪʠʢʘ. ɹʦʪʠ ʜʦʟʚʦʣʷʶʪʴ ʪʨʝʥʫʚʘʪʠ ʥʘʚʠʯʢʠ ʩʧʽʣʢʫʚʘʥʥʷ ʫ 

ʜʽʘʣʦʛʘʭ, ʱʦ ʽʤʽʪʫʶʪʴ ʨʝʘʣʴʥʽ ʩʠʪʫʘʮʽʾ (ʟʘʤʦʚʣʝʥʥʷ ʢʘʚʠ, ʙʨʦʥʶʚʘʥʥʷ ʛʦʪʝʣʶ, 

ʽʥʪʝʨʚôʁ  ʪʦʱʦ), ʯʘʪ-ʙʦʪ ʤʦʞʝ ʛʨʘʪʠ ʨʦʣʴ ʩʧʽʚʨʦʟʤʦʚʥʠʢʘ, ʩʪʘʚʠʪʠ ʟʘʧʠʪʘʥʥʷ ʪʘ 

ʦʮʽʥʶʚʘʪʠ ʚʽʜʧʦʚʽʜʽ. 

ɹʦʪʠ ʜʦʩʪʫʧʥʽ ʚ ʙʫʜʴ-ʷʢʠʡ ʟʨʫʯʥʠʡ ʤʦʤʝʥʪ. ʎʝ ʦʩʦʙʣʠʚʦ ʟʨʫʯʥʦ ʜʣʷ 

ʟʘʡʥʷʪʠʭ ʣʶʜʝʡ ʘʙʦ ʪʠʭ, ʭʪʦ ʚʠʚʯʘʻ ʤʦʚʫ ʩʘʤʦʩʪʽʡʥʦ. ɼʝʷʢʽ ʙʦʪʠ ʘʜʘʧʪʫʶʪʴʩʷ ʜʦ 

ʨʽʚʥʷ ʟʥʘʥʴ ʢʦʨʠʩʪʫʚʘʯʘ, ʧʨʦʧʦʥʫʶʪʴ ʚʧʨʘʚʠ ʚʽʜʧʦʚʽʜʥʦʾ ʩʢʣʘʜʥʦʩʪʽ, ʧʽʜʢʘʟʢʠ, 

ʚʠʧʨʘʚʣʝʥʥʷ ʧʦʤʠʣʦʢ. ɺʽʨʪʫʘʣʴʥʽ ʧʦʤʽʯʥʠʢʠ ʤʦʞʫʪʴ ʚʝʩʪʠ ʩʪʘʪʠʩʪʠʢʫ ʫʩʧʽʰʥʦʩʪʽ 

ʡ ʬʦʨʤʫʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʧʣʘʥʠ ʥʘʚʯʘʥʥʷ. ɺʧʨʘʚʠ ʫ ʬʦʨʤʽ ʽʛʦʨ ʘʙʦ ʤʽʩʽʡ 

(ʥʘʧʨʠʢʣʘʜ, Duolingo) ʧʽʜʚʠʱʫʶʪʴ ʤʦʪʠʚʘʮʽʶ ʜʦ ʥʘʚʯʘʥʥʷ. 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʚʠʚʯʝʥʥʷ ʛʨʘʤʘʪʠʢʠ 

(ʧʦʷʩʥʝʥʥʷ ʧʨʘʚʠʣ ʽ ʚʧʨʘʚʠ), ʫ ʬʦʨʤʫʚʘʥʥʽ ʣʝʢʩʠʯʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ (ʚʠʚʯʝʥʥʷ 

ʥʦʚʠʭ ʩʣʽʚ, ʢʘʨʪʢʠ (flashcards), ʪʝʤʘʪʠʯʥʽ ʩʣʦʚʥʠʢʠ), ʧʽʜ ʯʘʩ ʚʠʤʦʚʠ (ʛʦʣʦʩʦʚʝ 

ʚʚʝʜʝʥʥʷ ʪʘ ʟʚʦʨʦʪʥʠʡ ʟʚô̫ ʟʦʢ) ʪʘ ʘʫʜʽʶʚʘʥʥʷ (ʧʨʦʩʣʫʭʦʚʫʚʘʥʥʷ ʘʫʜʽʦ ʟ 

ʧʦʜʘʣʴʰʠʤʠ ʟʘʧʠʪʘʥʥʷʤʠ). 

ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʤʠ ʚʠʦʢʨʝʤʣʝʥʦ ʧʦʧʫʣʷʨʥʽ ʯʘʪ-ʙʦʪʠ ʪʘ ʜʦʜʘʪʢʠ 

ʜʣʷ ʚʠʚʯʝʥʥʷ ʘʥʛʣʽʡʩʴʢʦʾ (ʨʠʩ. 1). 

 

ʈʠʩ. 1. ʏʘʪ-ʙʦʪʠ ʪʘ ʜʦʜʘʪʢʠ ʜʣʷ ʚʠʚʯʝʥʥʷ ʘʥʛʣʽʡʩʴʢʦʾ 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ï ʮʝ ʧʦʪʫʞʥʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʱʦ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ 

ʫ ʚʠʚʯʝʥʥʽ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ. ʊʝʭʥʦʣʦʛʽʾ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʨʦʙʣʷʪʴ ʥʘʚʯʘʥʥʷ 

ʮʽʢʘʚʽʰʠʤ, ʜʠʥʘʤʽʯʥʽʰʠʤ ʪʘ ʝʬʝʢʪʠʚʥʽʰʠʤ. ɺʦʜʥʦʯʘʩ ʥʘʡʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʦʩʷʛʘʶʪʴʩʷ ʫ ʧʨʦʮʝʩʽ ʧʦʻʜʥʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʟ ʢʣʘʩʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʥʘʚʯʘʥʥʷ ʪʘ ʞʠʚʠʤ ʩʧʽʣʢʫʚʘʥʥʷʤ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 
1. ɻʝʥʩʝʨʫʢ ɻ., ɺʘʩʠʣʝʥʢʦ ʆ., ɻʝʥʩʝʨʫʢ ɺ. ʊʝʭʥʦʣʦʛʽʾ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʫ ʧʨʦʬʝʩʽʡʥʦʤʫ 

ʨʦʟʚʠʪʢʫ ʬʘʭʽʚʮʽʚ. ʇʝʨʩʧʝʢʪʠʚʠ ʪʘ ʽʥʥʦʚʘʮʽʾ ʥʘʫʢʠ, 2024.  ̄12(46). 

2. ɿʫʙʝʥʢʦ ʆ. ɺ. ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʽ ʚʠʚʯʝʥʥʷ ʽʥʦʟʝʤʥʦʾ ʤʦʚʠ. ɿʘʢʘʨʧʘʪʩʴʢʽ ʬʽʣʦʣʦʛʽʯʥʽ ʩʪʫʜʽʾ, 

2023. ˉ 27(2), ʉ. 80ï85. 
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ɽʊʀʏʅɯ ʈʀɿʀʂʀ ɺʀʂʆʈʀʉʊɸʅʅʗ ʐʊʋʏʅʆɻʆ ɯʅʊɽʃɽʂʊʋ ɺ ʆʉɺɯʊɯ 

ɻʦʨʙô̫ ʢ ʄʠʭʘʡʣʦ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 
ʟʜʦʙʫʚʘʯ ʜʨʫʛʦʛʦ (ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ 

(ɯʥʬʦʨʤʘʪʠʢʘ), 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

gorbiakmichael@gmail.com 

ɻʝʥʩʝʨʫʢ ɻʘʣʠʥʘ ʈʦʤʘʥʽʚʥʘ  
ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

genseruk@tnpu.edu.ua 

ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʚʩʝ ʙʽʣʴʰʝ 

ʚʧʣʠʚʘʻ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʬʝʨʠ ʞʠʪʪʷ ï ʚʽʜ ʦʩʚʽʪʠ ʡ ʤʝʜʠʮʠʥʠ ʜʦ ʝʢʦʥʦʤʽʢʠ ʪʘ 

ʦʨʛʘʥʽʚ ʜʝʨʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʷʢʽ ʚʽʜʢʨʠʚʘʻ 

ʐɯ, ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʞ ʧʦʨʦʜʞʫʻ ʥʠʟʢʫ ʝʪʠʯʥʠʭ ʚʠʢʣʠʢʽʚ ʟ ʷʢʠʤʠ ʥʘʤ 

ʥʝʦʙʭʽʜʥʦ ʙʫʜʝ ʚʧʦʨʘʪʠʩʷ, ʷʢʱʦ ʤʠ ʡ ʥʘʜʘʣʽ ʭʦʯʝʤʦ ʙʘʯʠʪʠ ʜʘʥʫ ʪʝʭʥʦʣʦʛʽʶ ʫ ʨʦʣʽ 

ʘʩʠʩʪʝʥʪʘ. ʅʘʩʘʤʧʝʨʝʜ, ʮʝ ʧʠʪʘʥʥʷ ʟʘʭʠʩʪʫ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ, ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʨʦʟʦʨʦʩʪʽ ʘʣʛʦʨʠʪʤʽʚ, ʥʝʜʦʧʫʱʝʥʥʷ ʜʠʩʢʨʠʤʽʥʘʮʽʾ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʘʚʪʦʥʦʤʽʾ 

ʣʶʜʠʥʠ. ʆʩʦʙʣʠʚʦ ʛʦʩʪʨʦ ʮʽ ʧʨʦʙʣʝʤʠ ʧʦʩʪʘʶʪʴ ʚ ʦʩʚʽʪʽ, ʜʝ ʘʣʛʦʨʠʪʤʠ ʤʦʞʫʪʴ 

ʚʧʣʠʚʘʪʠ ʥʝ ʣʠʰʝ ʥʘ ʦʨʛʘʥʽʟʘʮʽʶ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʘ ʡ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ 

ʨʦʟʚʠʪʦʢ ʦʩʦʙʠʩʪʦʩʪʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʤʦʞʝ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʥʘʚʯʘʥʥʷ, ʘʣʝ ʚʦʜʥʦʯʘʩ ʥʝʩʝ ʨʠʟʠʢʠ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ. 

 ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʜʝʜʘʣʽ ʘʢʪʠʚʥʽʰʝ ʽʥʪʝʛʨʫʻʪʴʩʷ ʚ ʨʽʟʥʽ ʩʬʝʨʠ ʥʘʰʦʾ 

ʧʦʚʩʷʢʜʝʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʧʨʦʪʝ ʨʘʟʦʤ ʽʟ ʢʦʨʠʩʪʶ, ʷʢʫ ʚʽʥ ʧʨʠʥʦʩʠʪʴ, ʚʠʥʠʢʘʶʪʴ ʽ 

ʩʝʨʡʦʟʥʽ ʝʪʠʯʥʽ ʧʠʪʘʥʥʷ. ʆʜʥʽʻʶ ʟ ʥʘʡʘʢʪʫʘʣʴʥʽʰʠʭ ʧʨʦʙʣʝʤ ʻ ʧʨʦʟʦʨʽʩʪʴ 

ʘʣʛʦʨʠʪʤʽʚ [1, ʩ. 543]. ʇʝʨʝʚʘʞʥʦ ʨʽʰʝʥʥʷ, ʫʭʚʘʣʝʥʽ ʐɯ, ʚʠʛʣʷʜʘʶʪʴ ʷʢ çʯʦʨʥʘ 

ʩʢʨʠʥʴʢʘè ï ʪʦʙʪʦ ʥʝʟʨʦʟʫʤʽʣʽ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʘ ʽʥʦʜʽ ʥʘʚʽʪʴ ʽ ʜʣʷ ʩʘʤʠʭ 

ʨʦʟʨʦʙʥʠʢʽʚ. ʎʝ ʩʪʚʦʨʶʻ ʪʨʫʜʥʦʱʽ ʫ ʚʠʷʚʣʝʥʥʽ ʤʦʞʣʠʚʠʭ ʧʦʤʠʣʦʢ, ʘʥʘʣʽʟʫ ʯʠ 

ʫʧʝʨʝʜʞʝʥʦʩʪʽ ʚ ʨʦʙʦʪʽ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʫ ʚʠʟʥʘʯʝʥʥʽ ʚʽʜʧʦʚʽʜʘʣʴʥʦʾ ʦʩʦʙʠ ʟʘ 

ʧʦʤʠʣʢʦʚʽ ʘʙʦ ʥʝʩʧʨʘʚʝʜʣʠʚʽ ʨʽʰʝʥʥʷ. 

ʑʝ ʦʜʥʽʻʶ ʧʨʦʙʣʝʤʦʶ ʻ ʘʣʛʦʨʠʪʤʽʯʥʘ ʫʧʝʨʝʜʞʝʥʽʩʪʴ. ʆʩʢʽʣʴʢʠ ʐɯ 

ʥʘʚʯʘʻʪʴʩʷ ʥʘ ʚʝʣʠʢʠʭ ʦʙʩʷʛʘʭ ʜʘʥʠʭ, ʫ ʷʢʠʭ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʢʣʘʜʝʥʽ ʩʦʮʽʘʣʴʥʽ 

ʥʝʨʽʚʥʦʩʪʽ, ʚʽʥ ʥʝʨʽʜʢʦ ʚʽʜʪʚʦʨʶʻ ʪʘ ʥʘʚʽʪʴ ʧʦʩʠʣʶʻ ʾʭ [2, ʩ. 77]. ʗʩʢʨʘʚʠʡ 

ʧʨʠʢʣʘʜ ï ʩʠʪʫʘʮʽʷ ʫ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ʫ 2020 ʨʦʮʽ, ʢʦʣʠ ʯʝʨʝʟ ʧʘʥʜʝʤʽʶ ʙʫʣʦ 

ʩʢʘʩʦʚʘʥʦ ʽʩʧʠʪʠ, ʘ ʦʮʽʥʢʠ ʚʠʩʪʘʚʣʷʣʠʩʷ ʟʘ ʘʣʛʦʨʠʪʤʦʤ. ʗʢ ʟô̫ ʩʫʚʘʣʦʩʷ ʧʽʟʥʽʰʝ, 

ʘʣʛʦʨʠʪʤ ʟʘʥʠʞʫʚʘʚ ʙʘʣʠ ʫʯʥʷʤ ʽʟ ʜʝʨʞʘʚʥʠʭ ʰʢʽʣ, ʥʘʪʦʤʽʩʪʴ ʚʠʧʫʩʢʥʠʢʠ 

ʧʨʠʚʘʪʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʽʚ ʦʪʨʠʤʫʚʘʣʠ ʚʠʱʽ ʦʮʽʥʢʠ. 

ɺʘʞʣʠʚʦ ʟʘʜʫʤʘʪʠʩʷ ʽ ʥʘʜ ʧʠʪʘʥʥʷʤ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʗʢ ʥʘʤ ʜʦʙʨʝ ʚʽʜʦʤʦ, ʐɯ ʧʨʘʮʶʶʪʴ ʽʟ ʚʝʣʠʯʝʟʥʠʤʠ ʤʘʩʠʚʘʤʠ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʚ 

ʩʚʦʶ ʯʝʨʛʫ ʧʦʚô̫ ʟʘʥʦ ʟ ʨʠʟʠʢʦʤ ʚʠʪʦʢʫ ʯʠ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ 

ʦʩʦʙʠʩʪʠʭ ʜʘʥʠʭ. ʎʝ ʚʢʨʘʡ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʨʽʟʥʠʭ ʦʩʚʽʪʥʽʭ ʫʩʪʘʥʦʚ, ʜʝ ʟʙʝʨʽʛʘʶʪʴʩʷ 

ʯʫʪʣʠʚʽ ʜʘʥʽ ʧʨʦ ʫʯʥʽʚ ʽ ʩʪʫʜʝʥʪʽʚ: ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʦʮʽʥʦʢ ʽ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ 

ʜʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʾʭʥʴʦʾ ʧʦʚʝʜʽʥʢʠ, ʽʥʪʝʨʝʩʽʚ, ʪʝʤʧʫ ʥʘʚʯʘʥʥʷ ʯʠ ʥʘʚʽʪʴ ʾʭʥʴʦʛʦ 

ʝʤʦʮʽʡʥʦʛʦ ʩʪʘʥʫ [3, ʩ. 692]. ʅʘ ʪʘʢʦʤʫ ʝʪʘʧʽ ʚʠʥʠʢʘʻ ʩʝʨʡʦʟʥʝ ʧʠʪʘʥʥʷ ï

 ʥʘʩʢʽʣʴʢʠ ʙʝʟʧʝʯʥʘ ʮʷ ʽʥʬʦʨʤʘʮʽʷ? ʏʠ ʟʥʘʻ ʫʯʝʥʴ ʯʠ ʚʯʠʪʝʣʴ, ʷʢʽ ʜʘʥʽ ʟʙʠʨʘʻ 
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ʩʠʩʪʝʤʘ ʽ ʱʦ ʚʘʞʣʠʚʦ, ʢʫʜʠ ʚʦʥʠ ʧʝʨʝʜʘʶʪʴʩʷ ʧʽʩʣʷ ʪʘ ʷʢ ʟ ʥʠʤʠ ʧʨʘʮʶʶʪʴ? ʗʢʱʦ 

ʢʦʨʠʩʪʫʚʘʯ ʥʝ ʤʘʻ ʟʤʦʛʠ ʢʦʥʪʨʦʣʶʚʘʪʠ ʜʦʩʪʫʧ ʜʦ ʩʚʦʾʭ ʜʘʥʠʭ ʘʙʦ ʥʘʚʽʪʴ ʥʝ ʟʥʘʻ, 

ʱʦ ʩʘʤʝ ʧʨʦ ʥʴʦʛʦ ʟʙʝʨʽʛʘʻʪʴʩʷ, ï ʧʦʨʫʰʫʻʪʴʩʷ ʧʨʠʥʮʠʧ ʧʨʦʟʦʨʦʩʪʽ ʪʘ ʜʦʚʽʨʠ. 

ʆʢʨʽʤ ʪʦʛʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʚ ʦʩʚʽʪʽ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʘʚʪʦʥʦʤʥʽʩʪʴ 

ʤʠʩʣʝʥʥʷ. ɹʝʟʩʫʤʥʽʚʥʦ, ʩʫʯʘʩʥʽ ʦʩʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʐɯ ʩʧʨʘʚʜʽ 

ʤʦʞʫʪʴ ʧʦʣʝʛʰʠʪʠ ʥʘʚʯʘʥʥʷ: ʚʦʥʠ ʜʘʶʪʴ ʧʽʜʢʘʟʢʠ, ʜʦʧʦʤʘʛʘʶʪʴ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ 

ʤʘʪʝʨʽʘʣ, ʥʘʚʽʪʴ ʘʥʘʣʽʟʫʶʪʴ ʥʘʰʽ ʧʦʤʠʣʢʠ. ɸʣʝ ʨʘʟʦʤ ʽʟ ʮʠʤ ʚʠʥʠʢʘʻ ʨʠʟʠʢ, ʱʦ ʤʠ 

ʧʦʯʥʝʤʦ ʥʘʜʪʦ ʩʠʣʴʥʦ ʧʦʢʣʘʜʘʪʠʩʷ ʥʘ ʮʽ ʩʠʩʪʝʤʠ ʡ ʧʦʩʪʫʧʦʚʦ ʚʪʨʘʯʘʪʠ ʟʜʘʪʥʽʩʪʴ 

ʩʘʤʦʩʪʽʡʥʦ ʤʠʩʣʠʪʠ. ʂʦʣʠ ʩʪʫʜʝʥʪ ʟʚʠʢʘʻ ʜʦ ʪʦʛʦ, ʱʦ çʨʦʟʫʤʥʘ ʩʠʩʪʝʤʘè ʟʘʚʞʜʠ 

ʧʽʜʢʘʞʝ ʧʨʘʚʠʣʴʥʫ ʚʽʜʧʦʚʽʜʴ ʘʙʦ ʧʨʦʢʣʘʜʝ ʥʘʡʢʦʨʦʪʰʠʡ ʰʣʷʭ ʜʦ ʨʝʟʫʣʴʪʘʪʫ, 

ʟʥʠʢʘʻ ʧʦʪʨʝʙʘ ʩʘʤʦʤʫ ʰʫʢʘʪʠ ʨʽʰʝʥʥʷ, ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ. ʋ ʪʘʢʽʡ 

ʩʠʪʫʘʮʽʾ ʣʝʛʢʦ ʚʪʨʘʪʠʪʠ ʽʥʪʝʨʝʩ ʜʦ ʢʨʠʪʠʯʥʦʛʦ ʦʩʤʠʩʣʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ ï

 ʪʦʛʦ, ʱʦ ʥʘʩʧʨʘʚʜʽ ʬʦʨʤʫʻ ʟʨʽʣʫ ʦʩʦʙʠʩʪʽʩʪʴ [4]. ʎʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʪʨʘʪʠ 

ʤʦʪʠʚʘʮʽʾ ʜʦ ʥʘʚʯʘʥʥʷ ʪʘ ʥʘʜʤʽʨʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʝʭʥʦʣʦʛʽʡ. 

ɭ ʱʝ ʦʜʠʥ ʚʘʞʣʠʚʠʡ ʤʦʤʝʥʪ ï ʐɯ ʯʘʩʪʦ ʘʜʘʧʪʫʻ ʽʥʬʦʨʤʘʮʽʶ ʧʽʜ ʥʘʰʽ 

ʚʧʦʜʦʙʘʥʥʷ. ʎʝ ʟʨʫʯʥʦ, ʘʜʞʝ ʧʝʨʩʦʥʘʣʽʟʘʮʽʷ ʦʩʚʽʪʥʴʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʦʟʚʦʣʷʻ 

ʛʣʠʙʰʝ ʟʘʥʫʨʠʪʠʩʷ ʚ ʧʝʚʥʫ ʪʝʤʫ. ɸʣʝ ʮʝʡ ʧʽʜʭʽʜ ʤʦʞʝ ʪʘʢʦʞ ʦʙʤʝʞʠʪʠ ʥʘʰ 

ʢʨʫʛʦʟʽʨ. ɿʘʤʽʩʪʴ ʪʦʛʦ, ʱʦʙ ʚʽʜʢʨʠʚʘʪʠ ʥʦʚʝ, ʤʠ ʟʘʣʠʰʘʻʤʦʩʷ ʚ ʤʝʞʘʭ ʪʦʛʦ, ʱʦ 

ʚʞʝ ʜʦʙʨʝ ʟʥʘʡʦʤʝ. ɯ ʚ ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ ʮʝ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʟʜʘʪʥʽʩʪʴ 

ʤʠʩʣʠʪʠ ʰʠʨʰʝ, ʩʪʘʚʠʪʠ ʩʢʣʘʜʥʽʰʽ ʧʠʪʘʥʥʷ ʽ ʚʠʭʦʜʠʪʠ ʟʘ ʤʝʞʽ ʟʚʠʯʥʦʛʦ. ʊʦʤʫ 

ʚʘʞʣʠʚʦ ʧʘʤô̫ ʪʘʪʠ, ʱʦ ʐɯ ï ʮʝ ʣʠʰʝ ʽʥʩʪʨʫʤʝʥʪ, ʘ ʥʝ ʟʘʤʽʥʘ ʣʶʜʩʴʢʦʤʫ 

ʤʠʩʣʝʥʥʶ. ʋʩʧʽʰʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʦʩʚʽʪʽ ʤʦʞʣʠʚʝ ʪʽʣʴʢʠ 

ʪʦʜʽ, ʢʦʣʠ ʚʽʥ ʜʦʧʦʤʘʛʘʻ ʣʶʜʠʥʽ ʨʦʟʚʠʚʘʪʠʩʷ, ʘ ʥʝ ʧʦʟʙʘʚʣʷʻ ʾʾ ʽʥʽʮʽʘʪʠʚʠ. 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʫ ʦʩʚʽʪʽ ʚʽʜʢʨʠʚʘʻ ʧʝʨʝʜ ʥʘʤʠ ʙʝʟʣʽʯ ʥʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ: 

ʤʦʞʥʘ ʧʝʨʩʦʥʘʣʽʟʫʚʘʪʠ ʥʘʚʯʘʥʥʷ, ʟʨʦʙʠʪʠ ʡʦʛʦ ʝʬʝʢʪʠʚʥʽʰʠʤ ʽ ʟʘʣʫʯʠʪʠ ʫʯʥʽʚ. 

ɸʣʝ ʨʘʟʦʤ ʽʟ ʮʠʤʠ ʧʣʶʩʘʤʠ ʟô̫ ʚʣʷʶʪʴʩʷ ʡ ʩʝʨʡʦʟʥʽ ʝʪʠʯʥʽ ʧʨʦʙʣʝʤʠ, ʷʢʽ ʥʝ ʤʦʞʥʘ 

ʟʘʣʠʰʘʪʠ ʧʦʟʘ ʫʚʘʛʦʶ. ʎʝ ʽ ʧʨʦʟʦʨʽʩʪʴ ʘʣʛʦʨʠʪʤʽʚ, ʽ ʫʧʝʨʝʜʞʝʥʽʩʪʴ ʚ ʥʠʭ, ʽ ʟʘʭʠʩʪ 

ʦʩʦʙʠʩʪʠʭ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʚʧʣʠʚ ʥʘ ʩʘʤʦʩʪʽʡʥʝ ʤʠʩʣʝʥʥʷ ʫʯʥʽʚ. ʋʩʽ ʮʽ ʧʠʪʘʥʥʷ 

ʤʘʶʪʴ ʙʫʪʠ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʚʯʠʪʝʣʽʚ, ʨʦʟʨʦʙʥʠʢʽʚ ʽ ʧʦʣʽʪʠʢʽʚ. 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʥʝ ʧʦʚʠʥʝʥ ʟʘʤʽʥʷʪʠ ʥʘʰʽ ʜʫʤʢʠ, ʚʽʥ ʤʘʻ ʜʦʧʦʤʘʛʘʪʠ ʾʭ 

ʬʦʨʤʫʚʘʪʠ. ʁʦʛʦ ʟʘʚʜʘʥʥʷ ï ʧʽʜʪʨʠʤʫʚʘʪʠ, ʘ ʥʝ ʚʠʨʽʰʫʚʘʪʠ ʚʩʝ ʟʘʤʽʩʪʴ ʥʘʩ. ʊʦʤʫ 

ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʚʘʞʣʠʚʦ, ʘʣʝ ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʦ ʥʘʚʯʘʪʠ ʫʯʥʽʚ 

ʢʨʠʪʠʯʥʦ ʤʠʩʣʠʪʠ, ʨʦʟʚʠʚʘʪʠ ʮʠʬʨʦʚʫ ʛʨʘʤʦʪʥʽʩʪʴ ʽ ʚʽʜʧʦʚʽʜʘʣʴʥʦ ʩʪʘʚʠʪʠʩʷ ʜʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ. ʃʠʰʝ ʪʘʢ ʤʠ ʟʤʦʞʝʤʦ ʚʠʢʦʨʠʩʪʘʪʠ ʡʦʛʦ ʥʘ ʢʦʨʠʩʪʴ ʦʩʚʽʪʽ, ʥʝ 

ʚʪʨʘʯʘʶʯʠ ʦʩʥʦʚʥʠʭ ʛʫʤʘʥʽʩʪʠʯʥʠʭ ʮʽʥʥʦʩʪʝʡ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 
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ʄɯɾʇʈɽɼʄɽʊʅɯ ʂʆʄʇɽʊɽʅʊʅɯʉʅʆ-ʆʈɯɭʅʊʆɺɸʅɯ ɿɸɺɼɸʅʅʗ ɿ 

ɸʉʊʈʆʅʆʄɯɰ: ʇʆʊɽʅʎɯɸʃ ʐʊʋʏʅʆɻʆ ɯʅʊɽʃɽʂʊʋ ɺ ɰʍ ʉʊɺʆʈɽʅʅɯ 

ʊɸ ɿɸʉʊʆʉʋɺɸʅʅɯ 

ɻʦʨʦʰʢʝʚʠʯ ʆʣʝʢʩʘʥʜʨ ʆʣʝʢʩʘʥʜʨʦʚʠʯ 
ʟʜʦʙʫʚʘʯ ʪʨʝʪʴʦʛʦ (ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʦʛʦ) ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠʩʧʝʮʽʘʣʴʥʦʩʪʽ 011 ʆʩʚʽʪʥʽ, ʧʝʜʘʛʦʛʽʯʥʽ 

ʥʘʫʢʠ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

ab270991hoo@gmail.com 

ʄʦʭʫʥ ʉʝʨʛʽʡ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 
ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʬʽʟʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

mohun_sergey@ukr.net 

ʉʫʯʘʩʥʘ ʦʩʚʽʪʥʷ ʧʘʨʘʜʠʛʤʘ ʘʢʮʝʥʪʫʻ ʫʚʘʛʫ ʥʘ ʬʦʨʤʫʚʘʥʥʽ ʚ ʟʜʦʙʫʚʘʯʽʚ 

ʦʩʚʽʪʠ ʥʝ ʣʠʰʝ ʧʨʝʜʤʝʪʥʠʭ ʟʥʘʥʴ, ʘ ʡ ʢʣʶʯʦʚʠʭ ʢʦʤʧʝʪʝʥʪʥʦʩʪʝʡ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ 

ʫʩʧʽʰʥʦʾ ʩʘʤʦʨʝʘʣʽʟʘʮʽʾ ʚ ʰʚʠʜʢʦʟʤʽʥʥʦʤʫ ʩʚʽʪʽ. ʆʜʥʠʤ ʽʟ ʝʬʝʢʪʠʚʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ 

ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʚô̫ ʟʢʽʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʾʤ 

ʙʘʯʠʪʠ ʮʽʣʽʩʥʫ ʢʘʨʪʠʥʫ ʩʚʽʪʫ ʪʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʥʘʥʥʷ ʟ ʨʽʟʥʠʭ ʜʠʩʮʠʧʣʽʥ ʜʣʷ 

ʨʦʟʚô̫ ʟʘʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʧʨʦʙʣʝʤ. 

ɸʩʪʨʦʥʦʤʽʷ, ʷʢ ʥʘʫʢʘ, ʱʦ ʽʥʪʝʛʨʫʻ ʟʥʘʥʥʷ ʟ ʬʽʟʠʢʠ, ʤʘʪʝʤʘʪʠʢʠ, ʭʽʤʽʾ, 

ʛʝʦʛʨʘʬʽʾ, ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʽʩʪʦʨʽʾ, ʤʘʻ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʨʦʟʨʦʙʢʠ ʩʘʤʝ ʪʘʢʠʭ 

ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʘʚʜʘʥʴ. 

ʆʜʥʘʢ ʩʪʚʦʨʝʥʥʷ ʷʢʽʩʥʠʭ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʤʽʞʧʨʝʜʤʝʪʥʠʭ 

ʟʘʚʜʘʥʴ ʻ ʩʢʣʘʜʥʠʤ ʽ ʪʨʫʜʦʤʽʩʪʢʠʤ ʧʨʦʮʝʩʦʤ, ʱʦ ʚʠʤʘʛʘʻ ʚʽʜ ʧʝʜʘʛʦʛʘ ʛʣʠʙʦʢʦʛʦ 

ʨʦʟʫʤʽʥʥʷ ʟʤʽʩʪʫ ʨʽʟʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ, ʧʨʠʥʮʠʧʽʚ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʪʘ ʚʤʽʥʥʷ ʽʥʪʝʛʨʫʚʘʪʠ ʾʭ ʫ ʟʤʽʩʪʦʚʥʽ ʪʘ ʮʽʢʘʚʽ ʜʣʷ ʫʯʥʽʚ ʟʘʚʜʘʥʥʷ. ʋ 

ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʟʥʘʯʥʠʡ ʽʥʪʝʨʝʩ ʚʠʢʣʠʢʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ 

(ʐɯ) ʷʢ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ, ʟʜʘʪʥʦʛʦ ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʨʦʟʨʦʙʢʠ, 

ʘʜʘʧʪʘʮʽʾ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʪʘʢʠʭ ʟʘʚʜʘʥʴ. 

ʂʦʤʧʝʪʝʥʪʥʽʩʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ ʥʘʚʯʘʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʦʩʚʽʪʥʴʦʛʦ 

ʧʨʦʮʝʩʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʟʜʘʪʥʦʩʪʽ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘʙʫʪʽ ʟʥʘʥʥʷ, 

ʫʤʽʥʥʷ ʪʘ ʥʘʚʠʯʢʠ ʚ ʧʨʘʢʪʠʯʥʠʭ ʩʠʪʫʘʮʽʷʭ. ʄʽʞʧʨʝʜʤʝʪʥʽ ʟʘʚʜʘʥʥʷ, ʫ ʩʚʦʶ ʯʝʨʛʫ, 

ʩʧʨʠʷʶʪʴ ʽʥʪʝʛʨʘʮʽʾ ʟʥʘʥʴ ʟ ʨʽʟʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʧʨʝʜʤʝʪʽʚ ʜʣʷ ʨʦʟʚô̫ ʟʘʥʥʷ ʟʘʚʜʘʥʴ, 

ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʨʝʘʣʴʥʽ ʞʠʪʪʻʚʽ ʢʦʥʪʝʢʩʪʠ. 

ɸʩʪʨʦʥʦʤʽʷ ʥʘʜʘʻ ʙʘʛʘʪʠʡ ʤʘʪʝʨʽʘʣ ʜʣʷ ʨʦʟʨʦʙʢʠ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʟʘʚʜʘʥʴ, 

ʦʩʢʽʣʴʢʠ ʾʾ ʦʙô̒ ʢʪʠ ʪʘ ʷʚʠʱʘ ʪʽʩʥʦ ʧʦʚô̫ ʟʘʥʽ ʟ ʙʘʛʘʪʴʤʘ ʽʥʰʠʤʠ ʥʘʫʢʘʤʠ.  

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ 

ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʤʽʞʧʨʝʜʤʝʪʥʠʭ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ 

ʟʘʚʜʘʥʴ ʟ ʘʩʪʨʦʥʦʤʽʾ. ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ ʪʦʛʦ, ʷʢ ʐɯ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ 

ʜʣʷ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʦ ʤʽʞʧʨʝʜʤʝʪʥʦʛʦ ʢʦʤʧʝʪʝʥʪʥʽʩʥʦ-

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʟʘʚʜʘʥʥʷ çʇʝʨʝʚʽʨʢʘ ʽʩʪʦʨʠʯʥʠʭ ʬʘʢʪʽʚ ʪʘ ʧʦʜʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ 

Stellariumè (ʜʝʪʘʣʴʥʽʰʝ ʧʨʦ ʮʝ ʜʠʚ. ʫ ʧʨʘʮʷʭ [1; 2]. 

ʇʝʨʝʚʽʨʢʘ ʽʩʪʦʨʠʯʥʠʭ ʬʘʢʪʽʚ ʪʘ ʧʦʜʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ Stellarium 
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ʊʝʤʘ: ɸʩʪʨʦʥʦʤʽʯʥʽ ʢʣʶʯʽ ʜʦ ʨʦʟʫʤʽʥʥʷ ʽʩʪʦʨʽʾ: ʚʝʨʠʬʽʢʘʮʽʷ ʽʩʪʦʨʠʯʥʠʭ 

ʩʚʽʜʯʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ Stellarium. 

ʇʨʝʜʤʝʪʠ: ʽʩʪʦʨʽʷ, ʘʩʪʨʦʥʦʤʽʷ, ʽʥʬʦʨʤʘʪʠʢʘ, ʤʘʪʝʤʘʪʠʢʘ. 

ʂʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʱʦ ʬʦʨʤʫʶʪʴʩʷ: ʽʩʪʦʨʠʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʧʨʠʨʦʜʥʠʯʦ-

ʥʘʫʢʦʚʘ ʽ ʪʝʭʥʦʣʦʛʽʯʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, ʽʥʬʦʨʤʘʮʽʡʥʦ-ʮʠʬʨʦʚʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ, 

ʫʤʽʥʥʷ ʚʯʠʪʠʩʷ ʚʧʨʦʜʦʚʞ ʞʠʪʪʷ, ʢʦʤʫʥʽʢʘʪʠʚʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ. 

ʄʝʪʘ: ʅʘʚʯʠʪʠ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦʛʨʘʤʫ Stellarium ʜʣʷ 

ʧʝʨʝʚʽʨʢʠ ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʽʩʪʦʨʠʯʥʠʭ ʧʦʜʽʡ, ʨʦʟʚʠʚʘʪʠ ʥʘʚʠʯʢʠ 

ʢʨʠʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʽʩʪʦʨʠʯʥʠʭ ʜʞʝʨʝʣ ʪʘ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʄʘʪʝʨʽʘʣʠ: ʧʨʦʛʨʘʤʘ Stellarium, ʧʝʨʝʣʽʢ ʽʩʪʦʨʠʯʥʠʭ ʬʘʢʪʽʚ, ʣʝʛʝʥʜ ʘʙʦ 

ʭʫʜʦʞʥʽʭ ʪʚʦʨʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʟʛʘʜʢʠ ʧʨʦ ʘʩʪʨʦʥʦʤʽʯʥʽ ʷʚʠʱʘ, ʽʥʩʪʨʫʢʮʽʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ Stellarium ʜʣʷ ʧʦʰʫʢʫ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʦʙô̒ ʢʪʽʚ ʫ 

ʤʠʥʫʣʦʤʫ, ʬʦʨʤʘ ʜʣʷ ʬʽʢʩʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɿʘʚʜʘʥʥʷ: 

ʆʟʥʘʡʦʤʣʝʥʥʷ ʟ ʧʨʦʛʨʘʤʦʶ Stellarium: 

ɿʘʧʫʩʪʽʪʴ ʧʨʦʛʨʘʤʫ Stellarium. ʆʟʥʘʡʦʤʪʝʩʷ ʟ ʦʩʥʦʚʥʠʤʠ ʬʫʥʢʮʽʷʤʠ: ʟʤʽʥʘ 

ʜʘʪʠ ʪʘ ʯʘʩʫ, ʚʠʙʽʨ ʤʽʩʮʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʧʦʰʫʢ ʦʙô̒ ʢʪʽʚ, ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʫʟʽʨôʾ ʚ, 

ʧʣʘʥʝʪ, ʄʽʩʷʮʷ, ʉʦʥʮʷ. 

ʅʘʚʯʽʪʴʩʷ ʟʤʽʥʶʚʘʪʠ ʜʘʪʫ ʪʘ ʯʘʩ ʥʘ ʢʦʥʢʨʝʪʥʠʡ ʽʩʪʦʨʠʯʥʠʡ ʧʝʨʽʦʜ. 

ʅʘʚʯʽʪʴʩʷ ʟʤʽʥʶʚʘʪʠ ʤʽʩʮʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘ ʛʝʦʛʨʘʬʽʯʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ, 

ʧʦʚô̫ ʟʘʥʝ ʟ ʦʙʨʘʥʦʶ ʽʩʪʦʨʠʯʥʦʶ ʧʦʜʽʻʶ. 

ɺʠʙʽʨ ʽʩʪʦʨʠʯʥʦʛʦ ʬʘʢʪʫ/ʧʦʜʽʾ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ: 

ʆʙʝʨʽʪʴ ʦʜʠʥ ʘʙʦ ʜʝʢʽʣʴʢʘ ʽʩʪʦʨʠʯʥʠʭ ʬʘʢʪʽʚ, ʣʝʛʝʥʜ ʘʙʦ ʫʨʠʚʢʽʚ ʟ ʭʫʜʦʞʥʽʭ 

ʪʚʦʨʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʘʩʪʨʦʥʦʤʽʯʥʽ ʟʛʘʜʢʠ, ʟ ʥʘʜʘʥʦʛʦ ʧʝʨʝʣʽʢʫ ʘʙʦ ʟʥʘʡʜʽʪʴ ʚʣʘʩʥʽ 

ʧʨʠʢʣʘʜʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʚ Stellarium: 

ɼʣʷ ʦʙʨʘʥʦʛʦ ʽʩʪʦʨʠʯʥʦʛʦ ʬʘʢʪʫ/ʧʦʜʽʾ ʚʩʪʘʥʦʚʽʪʴ ʫ ʧʨʦʛʨʘʤʽ Stellarium 

ʚʽʜʧʦʚʽʜʥʫ ʜʘʪʫ, ʯʘʩ (ʷʢʱʦ ʚʽʜʦʤʦ) ʪʘ ʤʽʩʮʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ʉʧʨʦʙʫʡʪʝ ʚʽʜʪʚʦʨʠʪʠ ʘʩʪʨʦʥʦʤʽʯʥʫ ʩʠʪʫʘʮʽʶ, ʦʧʠʩʘʥʫ ʚ ʽʩʪʦʨʠʯʥʦʤʫ 

ʜʞʝʨʝʣʽ. 

ɿʚʝʨʥʽʪʴ ʫʚʘʛʫ ʥʘ ʧʦʣʦʞʝʥʥʷ ʉʦʥʮʷ, ʄʽʩʷʮʷ, ʧʣʘʥʝʪ, ʟʽʨ, ʢʦʤʝʪ (ʷʢʱʦ 

ʟʛʘʜʫʶʪʴʩʷ) ʥʘ ʥʝʙʽ ʫ ʚʠʙʨʘʥʠʡ ʯʘʩ ʪʘ ʟ ʚʠʙʨʘʥʦʾ ʪʦʯʢʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. 

ʇʦʨʽʚʥʷʡʪʝ ʧʦʙʘʯʝʥʝ ʫ Stellarium ʟ ʦʧʠʩʦʤ ʚ ʽʩʪʦʨʠʯʥʦʤʫ ʜʞʝʨʝʣʽ. 

ɸʥʘʣʽʟ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ: 

ʏʠ ʧʽʜʪʚʝʨʜʞʫʻ ʧʨʦʛʨʘʤʘ Stellarium ʘʩʪʨʦʥʦʤʽʯʥʽ ʘʩʧʝʢʪʠ ʦʙʨʘʥʦʛʦ 

ʽʩʪʦʨʠʯʥʦʛʦ ʬʘʢʪʫ/ʧʦʜʽʾ? 

ʗʢʱʦ ʻ ʨʦʟʙʽʞʥʦʩʪʽ, ʩʧʨʦʙʫʡʪʝ ʧʦʷʩʥʠʪʠ ʤʦʞʣʠʚʽ ʧʨʠʯʠʥʠ (ʥʝʪʦʯʥʽʩʪʴ 

ʽʩʪʦʨʠʯʥʠʭ ʦʧʠʩʽʚ, ʩʠʤʚʦʣʽʯʥʝ ʟʥʘʯʝʥʥʷ ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʦʙʨʘʟʽʚ, ʦʙʤʝʞʝʥʽʩʪʴ 

ʟʥʘʥʴ ʧʨʦ ʘʩʪʨʦʥʦʤʽʶ ʚ ʪʦʡ ʯʘʩ ʪʦʱʦ). 

ʏʠ ʤʦʞʥʘ ʥʘ ʦʩʥʦʚʽ ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʜʘʥʠʭ ʫʪʦʯʥʠʪʠ ʜʘʪʫ ʘʙʦ ʯʘʩ ʽʩʪʦʨʠʯʥʦʾ 

ʧʦʜʽʾ? 

ʗʢʫ ʨʦʣʴ ʤʦʛʣʠ ʚʽʜʽʛʨʘʚʘʪʠ ʘʩʪʨʦʥʦʤʽʯʥʽ ʷʚʠʱʘ ʫ ʩʚʽʪʦʛʣʷʜʽ ʣʶʜʝʡ ʪʽʻʾ 

ʝʧʦʭʠ? 

ʆʬʦʨʤʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ: 
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ʆʧʠʰʽʪʴ ʦʙʨʘʥʠʡ ʽʩʪʦʨʠʯʥʠʡ ʬʘʢʪ/ʧʦʜʽʶ ʪʘ ʘʩʪʨʦʥʦʤʽʯʥʫ ʟʛʘʜʢʫ ʚ ʥʴʦʤʫ. 

ʆʧʠʰʽʪʴ ʚʘʰʽ ʜʽʾ ʚ ʧʨʦʛʨʘʤʽ Stellarium (ʷʢʽ ʧʘʨʘʤʝʪʨʠ ʚʠ ʚʩʪʘʥʦʚʣʶʚʘʣʠ, ʱʦ 

ʩʧʦʩʪʝʨʽʛʘʣʠ). 

ɿʨʦʙʽʪʴ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʽʩʪʦʨʠʯʥʦʛʦ ʦʧʠʩʫ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʚ Stellarium. 

ʉʬʦʨʤʫʣʶʡʪʝ ʚʠʩʥʦʚʢʠ ʧʨʦ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʦʙʨʘʥʦʛʦ 

ʽʩʪʦʨʠʯʥʦʛʦ ʬʘʢʪʫ/ʧʦʜʽʾ. 

ʇʦʷʩʥʽʪʴ, ʷʢ ʘʩʪʨʦʥʦʤʽʯʥʽ ʟʥʘʥʥʷ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ 

ʽʩʪʦʨʠʯʥʠʡ ʢʦʥʪʝʢʩʪ. 

ʊʘʙʣʠʮʷ 1 

ʌʦʨʤʘ ʜʣʷ ʬʽʢʩʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ 
ɽʪʘʧ ʜʦʩʣʽʜʞʝʥʥʷ ʆʧʠʩ 

ʆʙʨʘʥʠʡ ʽʩʪʦʨʠʯʥʠʡ ʬʘʢʪ/ʧʦʜʽʷ 
 

ɸʩʪʨʦʥʦʤʽʯʥʘ ʟʛʘʜʢʘ ʚ ʜʞʝʨʝʣʽ 
 

ʇʘʨʘʤʝʪʨʠ, ʚʩʪʘʥʦʚʣʝʥʽ ʚ Stellarium (ʜʘʪʘ, ʯʘʩ, 

ʤʽʩʮʝ)  

ʆʧʠʩ ʘʩʪʨʦʥʦʤʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʚ Stellarium 
(ʇʦʣʦʞʝʥʥʷ ʉʦʥʮʷ, ʄʽʩʷʮʷ, ʧʣʘʥʝʪ, ʟʽʨ, 

ʢʦʤʝʪ, ʦʩʦʙʣʠʚʽ ʷʚʠʱʘ) 

ʇʦʨʽʚʥʷʥʥʷ ʟ ʽʩʪʦʨʠʯʥʠʤ ʦʧʠʩʦʤ (ɿʙʽʛʠ, ʨʦʟʙʽʞʥʦʩʪʽ, ʤʦʞʣʠʚʽ ʧʦʷʩʥʝʥʥʷ) 

ɺʠʩʥʦʚʢʠ ʧʨʦ ʜʦʩʪʦʚʽʨʥʽʩʪʴ 
 

ʈʦʣʴ ʘʩʪʨʦʥʦʤʽʾ ʚ ʨʦʟʫʤʽʥʥʽ ʽʩʪʦʨʽʾ 
(ɺʘʰʽ ʨʦʟʜʫʤʠ ʧʨʦ ʟʥʘʯʝʥʥʷ ʘʩʪʨʦʥʦʤʽʯʥʠʭ 

ʟʥʘʥʴ ʜʣʷ ʽʩʪʦʨʠʯʥʦʛʦ ʢʦʥʪʝʢʩʪʫ) 
 

ʎʝ ʤʽʞʧʨʝʜʤʝʪʥʝ ʟʘʚʜʘʥʥʷ ʜʦʟʚʦʣʷʻ ʟʜʦʙʫʚʘʯʘʤ ʦʩʚʽʪʠ ʧʦʻʜʥʘʪʠ ʟʥʘʥʥʷ ʟ 

ʽʩʪʦʨʽʾ ʪʘ ʘʩʪʨʦʥʦʤʽʾ, ʨʦʟʚʠʥʫʪʠ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ ʪʘ ʥʘʚʠʯʢʠ ʨʦʙʦʪʠ ʟ 

ʮʠʬʨʦʚʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ, ʘ ʪʘʢʦʞ ʧʦʛʣʠʙʠʪʠ ʨʦʟʫʤʽʥʥʷ ʚʟʘʻʤʦʟʚô̫ ʟʢʫ ʤʽʞ 

ʧʨʠʨʦʜʥʠʤʠ ʷʚʠʱʘʤʠ ʪʘ ʣʶʜʩʴʢʦʶ ʽʩʪʦʨʽʻʶ. 

ɯʥʪʝʛʨʘʮʽʷ ʘʩʪʨʦʥʦʤʽʾ ʟ ʽʥʰʠʤʠ ʰʢʽʣʴʥʠʤʠ ʧʨʝʜʤʝʪʘʤʠ ʯʝʨʝʟ ʨʦʟʨʦʙʢʫ 

ʢʦʤʧʝʪʝʥʪʥʽʩʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʘʚʜʘʥʴ ʻ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʫ ʥʘʧʨʷʤʢʫ ʤʦʜʝʨʥʽʟʘʮʽʾ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʤʘʻ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ 

ʮʴʦʛʦ ʧʨʦʮʝʩʫ, ʥʘʜʘʶʯʠ ʧʝʜʘʛʦʛʘʤ ʧʦʪʫʞʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʘ ʝʬʝʢʪʠʚʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʄʦʭʫʥ ʉ. ɺ., ʌʝʜʯʠʰʠʥ ʆ. ʄ., ʂʫʣʴʯʠʮʴʢʠʡ ʈ. ɺ., ʃʷʱʫʢ ɼ. ɺ. ɺʽʨʪʫʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ 

Stellarium ʷʢ ʟʘʩʽʙ ʨʝʘʣʽʟʘʮʽʾ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʟʚô̫ ʟʢʽʚ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ. ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ 

ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ. ʉʝʨʽʷ: 

ʧʝʜʘʛʦʛʽʢʘ, 2024.  ̄1. ʉ. 55ï63. 
2. ʄʦʭʫʥ ʉ. ɺ., ʌʝʜʯʠʰʠʥ ʆ. ʄ. ʇʝʨʝʚʽʨʢʘ ʽʩʪʦʨʠʯʥʠʭ ʬʘʢʪʽʚ ʪʘ ʧʦʜʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ. ʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, 

ʧʝʨʩʧʝʢʪʠʚʠ : ʤʘʪʝʨʽʘʣʠ ɯV ʤʽʞʥʘʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ʽʥʪʝʨʥʝʪ-ʢʦʥʬ., ʤ. ʊʝʨʥʦʧʽʣʴ, 7ï8 ʣʠʩʪ. 2019 ʨ. ʉ. 169ï

172. 
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ʊɽʍʅʆʃʆɻɯɰ ʄɸʁɹʋʊʅʔʆɻʆ: ɯʅʊɽɻʈɸʎɯʗ ʐʊʋʏʅʆɻʆ ɯʅʊɽʃɽʂʊʋ ɺ 

ʆʉɺɯʊʅʔʆ-ʅɸʋʂʆɺʋ ɼɯʗʃʔʅɯʉʊʔ 

ɯʚʘʥʦʚʘ ʉʚʽʪʣʘʥʘ ʄʠʢʦʣʘʾʚʥʘ 
ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʟʘʚʽʜʫʚʘʯ ʚʽʜʜʽʣʫ ʚʽʜʢʨʠʪʠʭ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤ, 

ɯʥʩʪʠʪʫʪ ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʚʽʪʠ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ, 

iv69svetlana@gmail.com 

ʂʽʣʴʯʝʥʢʦ ɸʣʣʘ ɺʽʣʝʥʽʚʥʘ 
ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ ʚʽʜʜʽʣʫ ʚʽʜʢʨʠʪʠʭ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, 

ɯʥʩʪʠʪʫʪ ʮʠʬʨʦʚʽʟʘʮʽʾ ʦʩʚʽʪʠ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ ʋʢʨʘʾʥʠ, 

llavk16@gmail.com 

ʇʨʦʮʝʩ ʛʣʦʙʘʣʽʟʘʮʽʾ ʪʘ ʜʠʥʘʤʽʯʥʽ ʟʤʽʥʠ, ʦʙʫʤʦʚʣʝʥʽ ʨʦʟʚʠʪʢʦʤ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ (ɯʎʊ), ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʣʠ ʥʘ ʨʽʟʥʽ ʩʬʝʨʠ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʝʡ, ʪʘʢʦʞ ï ʥʘ ʦʩʚʽʪʫ ʽ ʥʘʫʢʫ. ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ (ʐɯ) ʻ 

ʦʜʥʠʤ ʽʟ ʥʘʡʟʥʘʯʥʽʰʠʭ ʜʦʩʷʛʥʝʥʴ ʩʫʯʘʩʥʦʩʪʽ, ʷʢʠʡ ʤʘʻ ʧʦʪʝʥʮʽʘʣ ʨʘʜʠʢʘʣʴʥʦ 

ʟʤʽʥʠʪʠ ʧʽʜʭʦʜʠ ʜʦ ʥʘʚʯʘʥʥʷ, ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ. ɿ ʧʦʯʘʪʢʦʤ 

ʤʘʩʦʚʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʐɯ ʦʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʦʙʣʘʩʪʝʡ, ʱʦ 

ʧʝʨʝʞʠʚʘʻ ʛʣʠʙʦʢʽ ʟʤʽʥʠ, ʻ ʛʘʣʫʟʴ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʧʣʠʚʫ ʐɯ ʥʘ ʦʩʚʽʪʥʽʡ ʪʘ ʥʘʫʢʦʚʠʡ ʧʨʦʮʝʩʠ ʟʫʤʦʚʣʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʶ ʦʧʪʠʤʽʟʘʮʽʾ 

ʥʘʚʯʘʥʥʷ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʢʦʞʥʦʾ ʣʶʜʠʥʠ ʪʘ ʧʽʜʛʦʪʦʚʢʠ 

ʜʦ ʩʫʯʘʩʥʠʭ ʚʠʢʣʠʢʽʚ, ʧʦʚô̫ ʟʘʥʠʭ ʟ ʨʦʟʚʠʪʢʦʤ ɯʎʊ. ʅʠʥʽ ʟʨʦʩʪʘʻ ʧʦʪʨʝʙʘ ʫ 

ʥʘʚʯʘʥʥʽ ʦʩʥʦʚ ʮʠʬʨʦʚʦʾ ʙʝʟʧʝʢʠ ʟ ʤʦʣʦʜʰʦʛʦ ʰʢʽʣʴʥʦʛʦ ʚʽʢʫ, ʘ ʧʨʦʬʝʩʽʡʥʘ ʦʩʚʽʪʘ 

ʧʦʚʠʥʥʘ ʥʝ ʣʠʰʝ ʚʽʜʧʦʚʽʜʘʪʠ ʩʫʯʘʩʥʠʤ ʚʠʢʣʠʢʘʤ ʮʠʬʨʦʚʦʾ ʝʧʦʭʠ, ʘʣʝ ʡ 

ʚʠʢʦʥʫʚʘʪʠ ʩʚʦʾ ʪʨʘʜʠʮʽʡʥʽ ʩʦʮʽʘʣʴʥʽ ʬʫʥʢʮʽʾ.  

ʋ 2020 ʨ. ɺʩʝʩʚʽʪʥʽʤ ʝʢʦʥʦʤʽʯʥʠʤ ʬʦʨʫʤʦʤ ʙʫʣʦ ʚʠʦʢʨʝʤʣʝʥʦ ʢʣʶʯʦʚʽ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʠ ï ʈʘʤʢʦʚʘ ʧʨʦʛʨʘʤʘ ʦʩʚʽʪʠ 4.0. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʐɯ ʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʩʢʦʨʝʥʥʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʆʩʚʽʪʘ 4.0, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʮʶ ʪʝʭʥʦʣʦʛʽʶ ʪʘ ʛʘʨʘʥʪʫʶʯʠ ʚʩʽ ʫʤʦʚʠ ʜʣʷ ʾʾ ʚʪʽʣʝʥʥʷ. 

ʋ 2021 ʨ. ʂʘʙʽʥʝʪ ʤʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʟʘʪʚʝʨʜʠʚ ʧʣʘʥ ʟʘʭʦʜʽʚ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʂʦʥʮʝʧʮʽʾ ʨʦʟʚʠʪʢʫ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʥʘ 2021-2024 ʨʦʢʠ ʟ ʤʝʪʦʶ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʐI-ʪʝʭʥʦʣʦʛʽʡ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ, ʚʢʣʶʯʘʶʯʠ ʦʩʚʽʪʫ ʽ ʥʘʫʢʫ, ʱʦ ʤʘʻ 

ʟʜʘʪʥʽʩʪʴ ʧʽʜʚʠʱʠʪʠ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʋʢʨʘʾʥʠ ʥʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʠʥʢʫ.  

ʌʘʭʽʚʮʽ ʄʆʅ ʋʢʨʘʾʥʠ ʫ ʛʨʫʜʥʽ 2022 ʨ. ʧʨʝʜʩʪʘʚʠʣʠ ʧʨʦʛʨʘʤʫ çʆʩʚʽʪʘ 4.0: 

ʫʢʨʘʾʥʩʴʢʠʡ ʩʚʽʪʘʥʦʢè [3], ʷʢʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ 

ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʧʝʨʝʜʙʘʯʘʻ ʧʽʜʛʦʪʦʚʢʫ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ 

ʜʦ ʞʠʪʪʷ ʚ ʮʠʬʨʦʚʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ. ʆʩʥʦʚʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʨʘʤʢʘʭ ʢʦʥʮʝʧʮʽʾ, ʻ ʐɯ, ʚʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴ, ʽʥʪʝʨʥʝʪ ʨʝʯʝʡ, 

ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ ʪʘ ʽʥ. 

ʇʨʘʮʽʚʥʠʢʠ Fortune Business Insights ʜʦʩʣʽʜʠʣʠ, ʱʦ ʐɯ ʫ ʧʝʨʽʦʜ ʟ 2020 ʧʦ 

2027 ʨʨ. ʤʘʻ ʟʨʦʩʪʘʪʠ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 33,2 % ʱʦʨʽʯʥʦ, ʘ ʪʘʢʦʞ ʧʝʨʝʜʙʘʯʠʣʠ, ʱʦ 

ʧʣʘʥʝʪʘʨʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʡʦʛʦ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʨʦʤʽʞʢʫ ʟ 2022 ʧʦ 2030 ʨʨ. ʚ 

ʦʨʛʘʥʽʟʘʮʽʷʭ ʟʙʽʣʴʰʠʪʴʩʷ ʥʘ 38,1 %. ʎʝ ʩʪʚʦʨʶʻ ʚʠʢʣʠʢʠ ʜʣʷ ʥʘʫʢʦʚʠʭ ʪʘ ʥʘʫʢʦʚʦ-

ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʷʢʽ ʧʦʚʠʥʥʽ ʦʚʦʣʦʜʽʪʠ ʥʦʚʠʤʠ ʥʘʚʠʯʢʘʤʠ ʪʘ ʥʘʚʯʠʪʠʩʷ 
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ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʐɯ ʫ ʩʚʦʾʡ ʧʨʦʬʝʩʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ. ʉʫʯʘʩʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʷʢ ʮʷ ʪʝʭʥʦʣʦʛʽʷ ʟʤʽʥʶʻ ʢʣʘʩʥʽ ʢʽʤʥʘʪʠ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ: ʚʽʜ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʦ ʨʝʧʝʪʠʪʦʨʽʚ ʽʟ ʐɯ.  

ɯʥʪʝʛʨʘʮʽʷ ʐɯ ʚ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʠʡ ʧʨʦʮʝʩ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʚʠʢʣʘʜʘʯʽʚ, ʥʘʫʢʦʚʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʩʪʫʜʝʥʪʽʚ. ʇʨʦʪʝ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʐɯ 

ʚ ʩʠʩʪʝʤʫ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʚʠʢʣʠʢʘʻ ʨʷʜ ʧʨʦʙʣʝʤ [2]. ʇʦ-ʧʝʨʰʝ, ʽʩʥʫʻ ʨʠʟʠʢ 

ʥʝʨʽʚʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ɯʎʊ. ʈʽʟʥʽ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʛʨʫʧʠ ʤʘʶʪʴ ʨʽʟʥʠʡ ʨʽʚʝʥʴ 

ʜʦʩʪʫʧʫ ʜʦ ʮʠʬʨʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʤʦʞʝ ʧʦʩʠʣʠʪʠ ʩʦʮʽʘʣʴʥʽ ʪʘ ʦʩʚʽʪʥʽ ʥʝʨʽʚʥʦʩʪʽ. 

ʇʦ-ʜʨʫʛʝ, ʧʦʩʪʘʻ ʧʨʦʙʣʝʤʘ ʝʪʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʪʠʯʥʦʛʦ ʽ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʜʘʥʠʭ ʧʨʦ ʣʶʜʝʡ. ʂʨʽʤ ʪʦʛʦ, ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʥʫʪʠ 

ʚʧʣʠʚ ʐɯ ʥʘ ʨʦʣʴ ʚʠʢʣʘʜʘʯʘ: ʯʠ ʤʦʞʝ ʪʝʭʥʦʣʦʛʽʷ ʧʦʚʥʽʩʪʶ ʟʘʤʽʥʠʪʠ ʣʶʜʩʴʢʠʡ 

ʬʘʢʪʦʨ ʚ ʦʩʚʽʪʽ, ʘʙʦ ʡʦʛʦ ʧʨʠʩʫʪʥʽʩʪʴ ʟʘʣʠʰʠʪʴʩʷ ʥʝʟʘʤʽʥʥʦʶ. 

ʅʘʨʝʰʪʽ, ʽʥʪʝʛʨʘʮʽʷ ʐɯ ʚ ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ ʚʠʤʘʛʘʻ ʥʝ ʣʠʰʝ ʪʝʭʥʽʯʥʠʭ 

ʟʤʽʥ, ʘʣʝ ʡ ʘʜʘʧʪʘʮʽʾ ʧʝʜʘʛʦʛʽʯʥʠʭ ʤʝʪʦʜʠʢ. ʇʝʜʘʛʦʛʠ ʪʘ ʥʘʫʢʦʚʽ ʧʨʘʮʽʚʥʠʢʠ ʤʘʶʪʴ 

ʦʪʨʠʤʘʪʠ ʥʘʣʝʞʥʫ ʧʽʜʛʦʪʦʚʢʫ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ɯʎʊ ʫ 

ʥʘʚʯʘʥʥʽ ʪʘ ʟʜʽʡʩʥʝʥʥʽ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʐɯ ï ʛʘʣʫʟʴ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʥʘʫʢ, ʱʦ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʨʦʟʨʦʙʮʽ ʩʠʩʪʝʤ, ʷʢʽ 

ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠ ʟʘʚʜʘʥʥʷ, ʱʦ ʟʘʟʚʠʯʘʡ ʚʠʤʘʛʘʶʪʴ ʣʶʜʩʴʢʦʛʦ ʽʥʪʝʣʝʢʪʫ. ʎʷ 

ʪʝʭʥʦʣʦʛʽʷ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ ʥʘʚʯʘʥʥʷʤ, ʨʦʟʧʽʟʥʘʚʘʥʥʷʤ ʤʦʚʣʝʥʥʷ, ʦʙʨʦʙʢʦʶ 

ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ ʪʘ ʧʨʠʡʥʷʪʪʷʤ ʨʽʰʝʥʴ. ɺ ʦʩʚʽʪʥʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʐɯ ʤʦʞʝ 

ʟʘʙʝʟʧʝʯʠʪʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʝ ʥʘʚʯʘʥʥʷ, ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ 

ʽ ʧʽʜʪʨʠʤʢʫ ʚʠʢʣʘʜʘʯʽʚ [1]. 

ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʝʨʝʚʘʛ ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʚ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʽʡ ʜʽʷʣʴʥʦʩʪʽ 

ʻ ʟʤʦʛʘ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ɿʘʚʜʷʢʠ ʘʣʛʦʨʠʪʤʘʤ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, 

ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ ʐɯ ʤʦʞʫʪʴ ʘʜʘʧʪʫʚʘʪʠ ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʜʦ ʧʦʪʨʝʙ 

ʢʦʥʢʨʝʪʥʦʛʦ ʩʪʫʜʝʥʪʘ, ʚʠʢʣʘʜʘʯʘ ʘʙʦ ʥʘʫʢʦʚʦʛʦ ʧʨʘʮʽʚʥʠʢʘ, ʚʨʘʭʦʚʫʶʯʠ ʡʦʛʦ 

ʩʪʠʣʴ ʥʘʚʯʘʥʥʷ, ʪʝʤʧ ʩʧʨʠʡʥʷʪʪʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʽʥʰʽ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʘʜʘʧʪʠʚʥʽ ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʫʜʝʥʪʽʚ. ʊʘʢ, ʧʣʘʪʬʦʨʤʠ Coursera ʽ Khan Academy ʽʥʪʝʛʨʫʶʪʴ 

ʝʣʝʤʝʥʪʠ ʐɯ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʰʣʷʭʽʚ. 

ʐɯ ʜʦʟʚʦʣʷʻ ʟʽʙʨʘʪʠ ʪʘ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʝʣʠʢʠʡ ʦʙʩʷʛ ʜʘʥʠʭ ʧʨʦ 

ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʣʘʜʘʯʘʤ ʪʘ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘʤ ʚʠʷʚʠʪʠ 

ʪʝʥʜʝʥʮʽʾ ʪʘ ʧʨʦʙʣʝʤʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʽʪʠʢʠ ʤʦʞʥʘ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʥʘʚʯʘʥʥʷ, ʚʠʟʥʘʯʘʶʯʠ, ʷʢʽ ʤʝʪʦʜʠ ʧʨʘʮʶʶʪʴ, ʘ ʷʢʽ ï ʥʽ. ʊʘʢʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʷʢ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ (LMS), ʚʩʝ ʯʘʩʪʽʰʝ ʽʥʪʝʛʨʫʶʪʴ ʘʥʘʣʽʪʠʢʫ, ʱʦʙ 

ʧʦʣʽʧʰʠʪʠ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ɿʜʘʪʥʽʩʪʴ ʐɯ ʘʥʘʣʽʟʫʚʘʪʠ 

ʚʝʣʠʢʠʡ ʦʙʩʷʛ ʥʘʫʢʦʚʠʭ ʜʘʥʠʭ, ʚʠʷʚʣʷʪʠ ʰʘʙʣʦʥʠ ʪʘ ʩʪʚʦʨʶʚʘʪʠ ʧʨʦʛʥʦʟʠ ʟʥʘʯʥʦ 

ʧʨʠʰʚʠʜʰʫʻ ʧʨʦʮʝʩ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ.  

ʐɯ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʣʶʜʝʡ ʟ ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ, 

ʦʩʢʽʣʴʢʠ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʫʧ ʜʦ ʥʘʚʯʘʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʠ, ʷʢʽ ʨʘʥʽʰʝ ʙʫʣʠ ʥʝʜʦʩʪʫʧʥʽ. 

ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʪʘʢʽ ʷʢ ʘʩʠʩʪʠʚʥʽ ʧʨʦʛʨʘʤʠ ʪʘ ʘʜʘʧʪʠʚʥʽ ʥʘʚʯʘʣʴʥʽ 

ʧʣʘʪʬʦʨʤʠ, ʜʦʧʦʤʘʛʘʶʪʴ ʫʩʫʥʫʪʠ ʙʘʨô̒ ʨʠ ʽ ʩʧʨʠʷʶʪʴ ʽʥʢʣʶʟʠʚʥʽʡ ʦʩʚʽʪʽ. 

ʅʘʧʨʠʢʣʘʜ, ʧʨʦʛʨʘʤʠ, ʷʢʽ ʨʦʟʧʽʟʥʘʶʪʴ ʤʦʚʫ, ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʣʶʜʷʤ ʟ 

ʪʨʫʜʥʦʱʘʤʠ ʚ ʥʘʚʯʘʥʥʽ ʘʙʦ ʩʣʫʭʦʚʠʤʠ ʨʦʟʣʘʜʘʤʠ. ɸʧʘʨʘʪʥʽ ʟʘʩʦʙʠ, ʪʘʢʽ ʷʢ 
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ʨʦʙʦʪʠʟʦʚʘʥʽ ʘʩʠʩʪʝʥʪʠ, ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʬʽʟʠʯʥʫ ʧʽʜʪʨʠʤʢʫ ʩʪʫʜʝʥʪʘʤ, ʷʢʽ 

ʧʦʪʨʝʙʫʶʪʴ ʮʴʦʛʦ. ʆʪʞʝ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʐɯ ʚ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʜʦʧʦʤʘʛʘʻ ʩʪʚʦʨʠʪʠ 

ʙʽʣʴʰ ʩʧʨʘʚʝʜʣʠʚʝ ʡ ʽʥʢʣʶʟʠʚʥʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʚʩʽʭ ʩʪʫʜʝʥʪʽʚ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʾʭʥʽʭ ʤʦʞʣʠʚʦʩʪʝʡ. 

ʊʝʭʥʦʣʦʛʽʾ ʐɯ ʜʦʧʦʤʘʛʘʶʪʴ ʥʘʫʢʦʚʠʤ ʧʨʘʮʽʚʥʠʢʘʤ ʧʦʻʜʥʫʚʘʪʠ ʟʥʘʥʥʷ ʟ 

ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʩʢʣʘʜʥʠʭ ʧʨʦʙʣʝʤ. ɺʟʘʻʤʦʜʽʷ ʜʠʩʢʫʨʩʽʚ, ʟʚô̫ ʟʢʠ ʤʽʞ 

ʥʘʫʢʦʚʠʤʠ ʜʠʩʮʠʧʣʽʥʘʤʠ ʩʪʘʶʪʴ ʦʯʝʚʠʜʥʽʰʠʤʠ ʟʘʚʜʷʢʠ ʤʦʞʣʠʚʦʩʪʷʤ ʐɯ, ʱʦ 

ʚʝʜʝ ʜʦ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ. ʐɯ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻ ʩʪʚʦʨʝʥʥʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ, ʜʝ ʨʦʙʦʪʠ ʤʦʞʫʪʴ ʧʨʦʚʦʜʠʪʠ ʝʢʩʧʝʨʠʤʝʥʪʠ ʥʘ 

ʦʩʥʦʚʽ ʟʘʜʘʥʠʭ ʘʣʛʦʨʠʪʤʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʣʶʜʩʴʢʠʡ ʬʘʢʪʦʨ, ʟʥʠʟʠʪʠ 

ʚʠʪʨʘʪʠ ʯʘʩʫ ʪʘ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ. 

ʊʝʭʥʦʣʦʛʽʾ ʐɯ ʤʘʶʪʴ ʧʦʪʝʥʮʽʘʣ ʟʥʘʯʥʦ ʩʢʦʨʦʪʠʪʠ ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʥʦʚʠʭ ʥʘʫʢʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʨʦʟʰʠʨʶʶʯʠ ʤʝʞʽ ʣʶʜʩʴʢʦʛʦ ʨʦʟʫʤʽʥʥʷ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʷʚʠʱ. ɿ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʥʘ ʦʯʽʢʫʚʘʪʠ ʧʦʷʚʫ ʥʦʚʠʭ ʛʘʣʫʟʝʡ 

ʟʥʘʥʴ, ʷʢʽ ʩʴʦʛʦʜʥʽ ʟʜʘʶʪʴʩʷ ʥʝʜʦʩʷʞʥʠʤʠ. 

ʉʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ ʐɯ ʤʦʞʫʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʟʘʜʘʯ, ʪʘʢʠʭ ʷʢ ʦʮʽʥʶʚʘʥʥʷ ʪʝʩʪʽʚ, ʚʝʜʝʥʥʷ ʜʦʢʫʤʝʥʪʘʮʽʾ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʢʣʘʜʦʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʣʘʜʘʯʘʤ ʙʽʣʴʰʝ ʯʘʩʫ ʚʠʪʨʘʯʘʪʠ ʥʘ 

ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʽ ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʥʘ ʨʫʪʠʥʥʽ ʦʙʦʚô̫ ʟʢʠ. ʅʘʧʨʠʢʣʘʜ, ʩʠʩʪʝʤʠ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʙʨʦʙʢʫ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ, ʤʦʞʫʪʴ ʘʚʪʦʤʘʪʠʯʥʦ ʦʮʽʥʶʚʘʪʠ 

ʧʠʩʴʤʦʚʽ ʨʦʙʦʪʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʰʚʠʜʢʽ ʪʘ ʦʙô̒ ʢʪʠʚʥʽ ʦʮʽʥʢʠ. 

ɺʽʨʪʫʘʣʴʥʽ ʘʩʠʩʪʝʥʪʠ ʥʘ ʙʘʟʽ ʐɯ, ʪʘʢʽ ʷʢ ʯʘʪ-ʙʦʪʠ, ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ ʟʘʧʠʪʘʥʥʷ ʩʪʫʜʝʥʪʽʚ, ʥʘʜʘʚʘʪʠ ʜʦʧʦʤʦʛʫ ʚ ʥʘʚʯʘʥʥʽ ʪʘ ʥʘʚʽʪʴ 

ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʥʘʚʯʘʣʴʥʽ ʧʣʘʥʠ. ɺʦʥʠ ʜʦʩʪʫʧʥʽ ʮʽʣʦʜʦʙʦʚʦ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʟʘʙʝʟʧʝʯʠʪʠ ʤʠʪʪʻʚʫ ʧʽʜʪʨʠʤʢʫ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʥʘʚʯʘʥʥʷ. ʊʘʢʽ 

ʘʩʠʩʪʝʥʪʠ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʚ ʨʦʟʚô̫ ʟʘʥʥʽ ʧʨʦʙʣʝʤ ʪʘ ʧʦʢʨʘʱʠʪʠ ʢʦʤʫʥʽʢʘʮʽʶ 

ʤʽʞ ʩʪʫʜʝʥʪʘʤʠ ʪʘ ʚʠʢʣʘʜʘʯʘʤʠ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʐɯ ʚ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʫ ʜʽʷʣʴʥʽʩʪʴ ʥʝ ʦʙʭʦʜʠʪʴʩʷ ʙʝʟ ʝʪʠʯʥʠʭ 

ʚʠʢʣʠʢʽʚ. ʆʩʥʦʚʥʽ ʧʠʪʘʥʥʷ ʩʪʦʩʫʶʪʴʩʷ ʧʨʠʚʘʪʥʦʩʪʽ ʜʘʥʠʭ, ʫʧʝʨʝʜʞʝʥʦʩʪʽ 

ʘʣʛʦʨʠʪʤʽʚ ʪʘ ʨʽʚʥʦʩʪʽ ʜʦʩʪʫʧʫ ʜʦ ʪʝʭʥʦʣʦʛʽʡ. ɺʘʞʣʠʚʦ ʨʦʟʨʦʙʠʪʠ ʝʪʠʯʥʽ 

ʥʦʨʤʘʪʠʚʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʘʪʴ ʩʧʨʘʚʝʜʣʠʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ. 

ʅʝʦʙʭʽʜʥʦ ʪʘʢʦʞ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʦʙʣʝʤʠ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ, ʪʘʢʽ ʷʢ, 

ʤʦʞʣʠʚʽʩʪʴ ʟʥʠʞʝʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʠ, ʷʢʱʦ ʚʠʢʣʘʜʘʯʽ ʧʦʢʣʘʜʘʪʠʤʫʪʴʩʷ ʣʠʰʝ ʥʘ ʐɯ. 

ɺʘʞʣʠʚʦ ʟʙʝʨʝʛʪʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʪʝʭʥʦʣʦʛʽʻʶ ʽ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʥʘʚʯʘʥʥʷ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʣʝʞʥʠʡ ʨʦʟʚʠʪʦʢ ʢʨʠʪʠʯʥʦʛʦ ʤʠʩʣʝʥʥʷ ʩʪʫʜʝʥʪʽʚ. 

ɼʣʷ ʧʦʚʥʦʮʽʥʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʐɯ ʚ ʦʩʚʽʪʥʴʦ-ʥʘʫʢʦʚʽʡ ʜʽʷʣʴʥʦʩʪʽ, 

ʧʦʪʨʽʙʥʦ ʟʜʽʡʩʥʠʪʠ ʢʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ ʡʦʛʦ ʧʝʨʝʚʘʛ ʽ ʥʝʜʦʣʽʢʽʚ, ʘ ʧʦʪʽʤ 

ʨʦʟʨʦʙʠʪʠ ʩʪʨʘʪʝʛʽʾ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʚʠʷʚʣʝʥʠʭ ʧʨʦʙʣʝʤ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʨʦʟʛʣʷʥʫʪʦ ʢʣʶʯʦʚʽ ʘʩʧʝʢʪʠ ʽʥʪʝʛʨʘʮʽʾ ʐɯ ʚ ʦʩʚʽʪʫ ʽ ʥʘʫʢʫ, 

ʡʦʛʦ ʤʦʞʣʠʚʦʩʪʽ, ʚʠʢʣʠʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ. ʐɯ ʤʘʻ ʚʝʣʠʯʝʟʥʠʡ ʧʦʪʝʥʮʽʘʣ ʫ 

ʥʘʫʢʦʚʦ-ʦʩʚʽʪʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʥʘʜʘʶʯʠ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʦʟʚʠʪʢʫ ʪʘ ʥʘʚʯʘʥʥʷ. 

ʆʜʥʘʢ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʤʘʛʘʻ ʫʚʘʞʥʦʛʦ ʩʪʘʚʣʝʥʥʷ ʜʦ ʝʪʠʯʥʠʭ ʪʘ 

ʩʦʮʽʘʣʴʥʠʭ ʚʠʢʣʠʢʽʚ. ʊʦʤʫ ʧʦʩʪʘʻ ʟʘʚʜʘʥʥʷ ï ʟʘʙʝʟʧʝʯʠʪʠ, ʱʦʙ ʐɯ ʩʪʘʚ 

ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʥʘʚʯʘʥʥʷ ʪʘ ʥʘʫʢʦʚʠʭ 
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ʜʦʩʣʽʜʞʝʥʴ, ʘ ʥʝ ʾʭʥʴʦʶ ʟʘʤʽʥʦʶ. ʊʽʣʴʢʠ ʟʘ ʫʤʦʚʠ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʤʦʞʥʘ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʧʦʪʝʥʮʽʘʣ ʐɯ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʙʽʣʴʰ ʧʨʦʛʨʝʩʠʚʥʦʛʦ ʪʘ 

ʽʥʢʣʶʟʠʚʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. ʆʩʢʽʣʴʢʠ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʚʠʚʘʶʪʴʩʷ ʟ ʙʝʟʧʨʝʮʝʜʝʥʪʥʦʶ 

ʰʚʠʜʢʽʩʪʶ, ʐɯ ʩʪʘʻ ʪʨʘʥʩʬʦʨʤʘʮʽʡʥʦʶ ʩʠʣʦʶ ʚ ʦʩʚʽʪʽ ʪʘ ʥʘʫʮʽ. ʋ ʤʘʡʙʫʪʥʴʦʤʫ 

ʦʯʽʢʫʻʪʴʩʷ, ʱʦ ʚʩʝ ʙʽʣʴʰʝ ʦʩʚʽʪʥʽʭ ʦʨʛʘʥʽʟʘʮʽʡ ʽ ʥʘʫʢʦʚʠʭ ʫʩʪʘʥʦʚ ʙʫʜʫʪʴ 

ʽʥʪʝʛʨʫʚʘʪʠ ʐɯ ʫ ʩʚʦʾ ʧʨʦʛʨʘʤʠ. ʎʝʡ ʧʨʦʮʝʩ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʥʝ ʣʠʰʝ ʩʪʚʦʨʝʥʥʷ 

ʢʦʥʪʝʥʪʫ, ʘ ʡ ʨʦʟʚʠʪʦʢ ʥʝʟʘʣʝʞʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʝʢʦʩʠʩʪʝʤ, ʜʝ ʐɯ ʩʪʘʥʝ ʦʩʥʦʚʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʫ ʥʘʚʯʘʥʥʽ. 
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ɯʅʊɽʈʇʈɽʊɸʎɯʗ ʂɸʊɽɻʆʈɯɰ çʐʊʋʏʅʀʁ ɯʅʊɽʃɽʂʊè ʋ ʂʆʅʊɽʂʉʊɯ 

ʎʀʌʈʆɺɯɿɸʎɯɰ ʆʉɺɯʊʀ ʊɸ ʇɯɼɺʀʑɽʅʅʗ ɰɰ ʗʂʆʉʊɯ 

ɯʣʽʡʯʫʢ ʃʶʙʦʤʠʨʘ ɺʘʩʠʣʽʚʥʘ 
ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʧʦʯʘʪʢʦʚʦʾ ʦʩʚʽʪʠ ʪʘ ʦʩʚʽʪʥʽʭ ʽʥʥʦʚʘʮʽʡ, 

ʇʨʠʢʘʨʧʘʪʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʘʩʠʣʷ ʉʪʝʬʘʥʠʢʘ, 
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ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʩʪʨʽʤʢʦʛʦ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʛʣʦʙʘʣʴʥʦʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʦʩʚʽʪʥʽʭ ʩʠʩʪʝʤ ʢʦʥʮʝʧʪ çh ʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪè ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʾ 

ʟʥʘʯʫʱʦʩʪʽ ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʦʧʪʠʤʽʟʘʮʽʾ, ʤʦʜʝʨʥʽʟʘʮʽʾ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʠ. 

ʎʠʬʨʦʚʽʟʘʮʽʷ ʦʩʚʽʪʠ ʟʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʛʣʠʙʦʢʦʛʦ ʥʘʫʢʦʚʦʛʦ ʦʩʤʠʩʣʝʥʥʷ 

ʜʝʬʽʥʽʪʠʚʥʦʛʦ ʧʦʣʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʡʦʛʦ ʤʦʞʣʠʚʦʩʪʝʡ, ʬʫʥʢʮʽʡ ʪʘ ʧʝʨʩʧʝʢʪʠʚ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʦʩʚʽʪʥʴʦʤʫ ʧʨʦʮʝʩʽ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʥʘʫʢʦʚʠʭ ʽ 

ʧʨʠʢʣʘʜʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʮʽʡ ʩʬʝʨʽ, ʧʦʥʷʪʪʷ çh ʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪè ʧʨʦʜʦʚʞʫʻ 

ʟʘʣʠʰʘʪʠʩʷ ʙʘʛʘʪʦʟʥʘʯʥʠʤ, ʱʦ ʟʫʤʦʚʣʶʻ ʧʦʪʨʝʙʫ ʚ ʡʦʛʦ ʩʠʩʪʝʤʥʽʡ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʚ 

ʦʩʚʽʪʥʴʦʤʫ ʜʠʩʢʫʨʩʽ. ɯʥʪʝʛʨʘʮʽʷ ʪʝʭʥʦʣʦʛʽʡ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʦʩʚʽʪʥʻ 

ʩʝʨʝʜʦʚʠʱʝ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʥʝ ʣʠʰʝ ʷʢ ʪʝʭʥʽʯʥʝ ʥʦʚʦʚʚʝʜʝʥʥʷ, ʘ ʷʢ ʬʘʢʪʦʨ 

ʛʣʠʙʠʥʥʠʭ ʷʢʽʩʥʠʭ ʟʤʽʥ ʫ ʟʤʽʩʪʽ, ʬʦʨʤʘʭ ʽ ʤʝʪʦʜʘʭ ʥʘʚʯʘʥʥʷ ʡ ʦʮʽʥʶʚʘʥʥʷ. 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʜʝʜʘʣʽ ʯʘʩʪʽʰʝ ʚʠʩʪʫʧʘʻ ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʝʨʩʦʥʽʬʽʢʘʮʽʾ ʦʩʚʽʪʥʽʭ 

ʪʨʘʻʢʪʦʨʽʡ, ʘʥʘʣʽʪʠʢʠ ʥʘʚʯʘʣʴʥʠʭ ʜʘʥʠʭ, ʬʦʨʤʫʚʘʣʴʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ, 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʩʫʧʨʦʚʦʜʫ ʥʘʚʯʘʥʥʷ, ʟʘʩʦʙʦʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʢʣʶʟʠʚʥʦʩʪʽ ʪʘ 

ʜʦʩʪʫʧʥʦʩʪʽ ʦʩʚʽʪʠ. 

ʋ ʩʫʯʘʩʥʦʤʫ ʥʘʫʢʦʚʦʤʫ ʜʠʩʢʫʨʩʽ ʢʘʪʝʛʦʨʽʷ çh ʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪè ʟʘʣʠʰʘʻʪʴʩʷ 

ʙʘʛʘʪʦʘʩʧʝʢʪʥʠʤ ʧʦʥʷʪʪʷʤ, ʷʢʝ ʥʝ ʤʘʻ ʫʥʽʬʽʢʦʚʘʥʦʛʦ ʪʣʫʤʘʯʝʥʥʷ, ʱʦ ʫʩʢʣʘʜʥʶʻ 

ʡʦʛʦ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɿʛʽʜʥʦ ʟ ʬʦʨʤʫʣʶʚʘʥʥʷʤ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʤ 
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ʻʚʨʦʧʝʡʩʴʢʦʶ ʢʦʤʽʩʽʻʶ, ʧʽʜ ʰʪʫʯʥʠʤ ʽʥʪʝʣʝʢʪʦʤ ʨʦʟʫʤʽʶʪʴ ʩʪʚʦʨʝʥʽ ʣʶʜʠʥʦʶ 

ʩʠʩʪʝʤʠ, ʷʢʽ ʬʫʥʢʮʽʦʥʫʶʪʴ ʚ ʮʠʬʨʦʚʦʤʫ ʘʙʦ ʬʽʟʠʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʡ ʟʜʘʪʥʽ 

ʩʧʨʠʡʤʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʽʟ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘʥʘʣʽʟʫʚʘʪʠ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʪʘ 

ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʽ ʜʘʥʽ, ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʦʪʨʠʤʘʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʬʦʨʤʫʚʘʪʠ ʥʦʚʽ 

ʟʥʘʥʥʷ ʡ ʥʘ ʾʭ ʦʩʥʦʚʽ ʧʨʠʡʤʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʨʽʰʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʜʘʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʽ ʢʨʠʪʝʨʽʾʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʚʠʟʥʘʯʝʥʦʾ ʤʝʪʠ [4]. 

ʋ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʟʘʢʦʥʦʜʘʚʯʦʤʫ ʧʦʣʽ ʚʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ ʟʘʢʨʽʧʣʝʥʝ ʚ ʂʦʥʮʝʧʮʽʾ ʨʦʟʚʠʪʢʫ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʋʢʨʘʾʥʽ, ʜʝ 

ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʪʨʘʢʪʫʻʪʴʩʷ ʷʢ ʚʧʦʨʷʜʢʦʚʘʥʘ ʩʫʢʫʧʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ, ʱʦ ʜʘʶʪʴ ʟʤʦʛʫ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʩʢʣʘʜʥʽ, ʙʘʛʘʪʦʨʽʚʥʝʚʽ 

ʟʘʚʜʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʧʦʻʜʥʘʥʥʷ ʩʠʩʪʝʤʠ ʥʘʫʢʦʚʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʘʣʛʦʨʠʪʤʽʚ 

ʘʥʘʣʽʟʫ ʪʘ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ, ʦʪʨʠʤʘʥʦʾ ʷʢ ʟʟʦʚʥʽ, ʪʘʢ ʽ ʟʛʝʥʝʨʦʚʘʥʦʾ ʩʠʩʪʝʤʦʶ ʚ 

ʧʨʦʮʝʩʽ ʾʾ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʶʚʘʪʠ ʡ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʣʘʩʥʫ ʙʘʟʫ 

ʟʥʘʥʴ ʽ ʤʦʜʝʣʝʡ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʚʠʟʥʘʯʘʪʠ ʤʝʭʘʥʽʟʤʠ ʦʧʪʠʤʽʟʘʮʽʾ ʰʣʷʭʽʚ 

ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʮʽʣʝʡ [3]. 

ʋ ʤʝʞʘʭ ʩʫʯʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʝʬʽʥʽʮʽʷ çh ʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪè ʻ 

ʦʙô̒ ʢʪʦʤ ʘʢʪʠʚʥʠʭ ʜʠʩʢʫʩʽʡ. ʇʦʧʨʠ ʩʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʐɯ-ʪʝʭʥʦʣʦʛʽʡ, ʜʦʩʽ ʥʝ 

ʽʩʥʫʻ ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʦʛʦ ʪʨʘʢʪʫʚʘʥʥʷ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʾʾ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʤ ʭʘʨʘʢʪʝʨʦʤ ʽ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʩʬʝʨ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʆʜʥʽ 

ʥʘʫʢʦʚʮʽ ʨʦʟʛʣʷʜʘʶʪʴ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʷʢ ʛʘʣʫʟʴ ʟʥʘʥʴ, ʱʦ ʩʧʨʷʤʦʚʘʥʘ ʥʘ 

ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʽ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ, ʟʜʘʪʥʠʭ ʚʽʜʪʚʦʨʶʚʘʪʠ 

ʢʦʛʥʽʪʠʚʥʽ ʬʫʥʢʮʽʾ ʣʶʜʠʥʠ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʪʨʘʢʪʫʻʪʴʩʷ ʷʢ 

ʨʝʟʫʣʴʪʘʪ ʽʥʞʝʥʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ, ʟʦʢʨʝʤʘ ʪʘʢʠʭ, ʷʢ 

ʘʥʘʣʽʟ, ʥʘʚʯʘʥʥʷ, ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. ɯʥʰʽ 

ʜʦʩʣʽʜʥʠʢʠ ʘʢʮʝʥʪʫʶʪʴ ʫʚʘʛʫ ʥʘ ʟʜʘʪʥʦʩʪʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʜʦ 

ʩʘʤʦʩʪʽʡʥʦʛʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʟʦʚʥʽʰʥʽʭ ʜʘʥʠʭ ʽ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʜʦʩʚʽʜʫ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʛʣʷʜ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʷʢ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ, ʱʦ ʬʫʥʢʮʽʦʥʫʻ ʘʚʪʦʥʦʤʥʦ, ʘʜʘʧʪʫʻʪʴʩʷ ʜʦ ʟʤʽʥ 

ʩʝʨʝʜʦʚʠʱʘ, ʟʜʘʪʥʦʛʦ ʜʦ ʘʚʪʦʥʦʤʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʡ ʦʧʪʠʤʽʟʘʮʽʾ ʚʣʘʩʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʥʘʢʦʧʠʯʝʥʠʭ ʟʥʘʥʴ ʽ ʜʘʥʠʭ. 

ɿʛʽʜʥʦ ʟ ʽʥʰʠʤʠ ʧʦʛʣʷʜʘʤʠ, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʨʦʟʫʤʽʻʪʴʩʷ ʷʢ ʮʠʬʨʦʚʠʡ 

ʽʥʩʪʨʫʤʝʥʪ, ʽʥʪʝʛʨʦʚʘʥʠʡ ʫ ʩʠʩʪʝʤʫ ʘʙʦ ʩʝʨʚʽʩ, ʦʩʥʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʷʢʦʛʦ ʧʦʣʷʛʘʻ 

ʚ ʦʙʨʦʙʮʽ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ, ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʚʟʘʻʤʦʜʽʾ ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ ʪʘ 

ʛʝʥʝʨʘʮʽʾ ʥʦʚʠʭ ʨʽʰʝʥʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʚʜʘʥʴ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʚʠʢʦʥʫʻ ʧʨʠʢʣʘʜʥʽ ʬʫʥʢʮʽʾ ʪʘ ʩʣʫʛʫʻ ʝʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ 

ʧ̔ ʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʆʢʨʝʤʽ ʚʯʝʥʽ ʧʽʜʢʨʝʩʣʶʶʪʴ, ʱʦ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʟʜʘʪʥʽʩʪʴ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʩʠʤʫʣʶʚʘʪʠ ʧʨʦʮʝʩʠ ʣʶʜʩʴʢʦʛʦ 

ʤʠʩʣʝʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʩʧʨʠʡʥʷʪʪʷ ʽʥʬʦʨʤʘʮʽʾ, ʾʾ ʦʩʤʠʩʣʝʥʥʷ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ 

ʣʦʛʽʯʥʝ ʦʧʨʘʮʶʚʘʥʥʷ ʟ ʧʦʜʘʣʴʰʦʶ ʛʝʥʝʨʘʮʽʻʶ ʚʠʩʥʦʚʢʽʚ [2, ʩ. 236]. ɿʘʩʣʫʛʦʚʫʻ ʥʘ 

ʫʚʘʛʫ ʧʦʛʣʷʜ, ʟʛʽʜʥʦ ʟ ʷʢʠʤ ʘʢʮʝʥʪ ʨʦʙʠʪʴʩʷ ʥʘ ʢʦʛʥʽʪʠʚʥʦʤʫ ʘʩʧʝʢʪʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʦʙʪʦ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʷʚʣʷʻ ʩʦʙʦʶ 

ʩʠʩʪʝʤʥʫ ʩʫʢʫʧʥʽʩʪʴ ʤʝʪʦʜʽʚ, ʘʣʛʦʨʠʪʤʽʚ ʽ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʜʘʪʥʠʭ 

ʽʤʽʪʫʚʘʪʠ ʢʦʛʥʽʪʠʚʥʽ ʬʫʥʢʮʽʾ ʣʶʜʠʥʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʩʪʨʫʢʪʫʨʥʠʭ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʽ ʨʝʟʫʣʴʪʘʪʠʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ [1, ʩ. 46]. 



ʉɽʂʎɯʗ: ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʚ ʦʩʚʽʪʽ 

çʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 10 ʢʚʽʪʥʷ 2025, ˉ 15 

298 

ɸʥʘʣʽʟ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʩʫʪʥʦʩʪʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ 

ʜʘʻ ʧʽʜʩʪʘʚʠ ʨʦʟʛʣʷʜʘʪʠ ʡʦʛʦ ʥʝ ʣʠʰʝ ʷʢ ʪʝʭʥʦʣʦʛʽʯʥʝ ʷʚʠʱʝ, ʘ ʡ ʷʢ ʩʢʣʘʜʥʫ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʫ ʢʦʥʩʪʨʫʢʮʽʶ, ʱʦ ʽʥʪʝʛʨʫʻ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʟʘʩʘʜʠ, 

ʧʨʘʢʪʠʯʥʽ ʘʣʛʦʨʠʪʤʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʧʦʪʝʥʮʽʘʣ ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʮʠʬʨʦʚʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʈʦʟʤʘʾʪʪʷ 

ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʩʫʪʥʦʩʪʽ ʮʴʦʛʦ ʬʝʥʦʤʝʥʫ ʟʘʩʚʽʜʯʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʧʦʜʘʣʴʰʦʛʦ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʦʛʦ ʦʩʤʠʩʣʝʥʥʷ ʮʽʻʾ ʢʘʪʝʛʦʨʽʾ, ʱʦ ʦʩʦʙʣʠʚʦ 

ʘʢʪʫʘʣʴʥʦ ʚ ʫʤʦʚʘʭ ʮʠʬʨʦʚʽʟʘʮʽʾ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʐɯ-ʪʝʭʥʦʣʦʛʽʡ ʚ 

ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʷʢ ʽʥʩʪʨʫʤʝʥʪʫ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʝʨʩʦʥʽʬʽʢʘʮʽʾ ʥʘʚʯʘʥʥʷ, 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʩʚʽʪʥʽʭ ʩʪʨʘʪʝʛʽʡ, ʩʪʚʦʨʝʥʥʷ ʘʜʘʧʪʠʚʥʦʛʦ ʮʠʬʨʦʚʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʽʥʢʣʶʟʠʚʥʦʩʪʽ ʦʩʚʽʪʠ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʥʘʜʘʥʥʷ 

ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ ʫ ʟʘʢʣʘʜʘʭ ʦʩʚʽʪʠ. 
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ʆʩʚʽʪʘ ʧʦʩʪʽʡʥʦ ʟʘʟʥʘʻ ʟʥʘʯʥʠʭ ʟʤʽʥ ʫ ʟʚô̫ ʟʢʫ ʟ ʨʽʟʢʠʤ ʪʘ ʰʚʠʜʢʠʤ 

ʨʦʟʚʠʪʢʦʤ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ ʟ ʨʦʟʚʠʪʢʦʤ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (ʐɯ). 

ʅʘʫʢʦʚʮʽ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʫ ʧʝʨʰʽʡ ʧʦʣʦʚʠʥʽ ʍʍɯ ʩʪʦʨʽʯʯʷ ʮʠʬʨʦʚʽʟʘʮʽʷ ʩʪʘʣʘ 

ʛʦʣʦʚʥʦʶ ʪʝʥʜʝʥʮʽʻʶ ʝʢʦʥʦʤʽʯʥʦʛʦ ʪʘ ʩʫʩʧʽʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ [1]. ɺʧʨʦʚʘʜʞʝʥʥʷ 

ʐɯ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, 

ʝʢʦʥʦʤʽʾ ʯʘʩʫ ʫ ʟʚô̫ ʟʢʫ ʟ ʤʦʞʣʠʚʽʩʪʶ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʨʫʪʠʥʥʠʭ ʟʘʚʜʘʥʴ ʪʘ 

ʨʦʟʰʠʨʝʥʥʶ ʤʦʞʣʠʚʦʩʪʝʡ ʦʧʨʘʮʶʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ [2]. ʉʝʨʚʽʩʠ ʐɯ ʜʦʟʚʦʣʷʶʪʴ 
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ʰʚʠʜʢʦ ʪʘ ʣʝʛʢʦ ʦʪʨʠʤʘʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʚʠʢʦʥʫʚʘʪʠ ʩʢʣʘʜʥʽ ʟʘʚʜʘʥʥʷ ʪʘ ʛʝʥʝʨʫʚʘʪʠ 

ʪʝʢʩʪʠ ʟʘ ʜʝʢʽʣʴʢʘ ʩʝʢʫʥʜ. ɿʘʚʜʷʢʠ ʮʠʤ ʧʝʨʝʚʘʛʘʤ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʩʪʘʻ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʤ ʪʘ ʧʨʦʩʪʽʰʠʤ. ɺʪʽʤ, ʧʦʨʷʜ ʽʟ ʚʠʱʝ ʟʛʘʜʘʥʠʤʠ ʧʝʨʝʚʘʛʘʤʠ, ʟô̫ ʚʣʷʻʪʴʩʷ 

ʮʽʣʠʡ ʩʧʝʢʪʨ ʧʨʦʙʣʝʤ, ʧʦʚô̫ ʟʘʥʠʭ ʟ ʘʢʘʜʝʤʽʯʥʦʶ ʜʦʙʨʦʯʝʩʥʽʩʪʶ, ʢʨʠʪʠʯʥʠʤ 

ʤʠʩʣʝʥʥʷʤ. ʅʘʜʤʽʨʥʝ, ʥʝ ʦʙˇʨʫʥʪʦʚʘʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ 

ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʯʘʩʪʢʦʚʦʾ ʘʙʦ ʧʦʚʥʦʾ ʚʪʨʘʪʠ 

ʥʘʚʠʯʦʢ ʘʥʘʣʽʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘ ʜʦ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʤʠʩʣʝʥʥʷ. ʂʨʽʤ 

ʮʴʦʛʦ, ʧʘʨʘʣʝʣʴʥʦ ʟô̫ ʚʣʷʶʪʴʩʷ ʧʠʪʘʥʥʷ ʥʘ ʨʘʭʫʥʦʢ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʥʘʩʣʽʜʢʽʚ ʟʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʫ ʥʘʚʯʘʣʴʥʠʭ ʮʽʣʷʭ. 

ʇʦʙʽʯʥʠʤ ʚʠʢʣʠʢʦʤ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʩʪʘʥʜʘʨʪʽʚ ʪʘ ʧʨʘʚʠʣ ʩʪʦʩʦʚʥʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʫ ʚʠʱʽʡ ʦʩʚʽʪʽ. ʅʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ ʧʦʜʽʣʠʣʠʩʷ ʥʘ ʜʚʘ ʪʠʧʠ, ʦʜʥʽ 

ʟʘʦʭʦʯʫʶʪʴ ʩʪʫʜʝʥʪʽʚ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʡʦʛʦ ʷʢ ʜʦʧʦʤʽʞʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ, ʜʦʢʠ 

ʽʥʰʽ ʟʘʢʣʘʜʠ ʥʘʚʧʘʢʠ ʥʘʢʣʘʜʘʶʪʴ ʩʫʚʦʨʽ ʦʙʤʝʞʝʥʥʷ ʯʝʨʝʟ ʤʦʞʣʠʚʽ ʟʘʛʨʦʟʠ 

ʩʧʠʩʫʚʘʥʥʷ. ʎʷ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʩʧʨʠʯʠʥʷʻ ʜʝʷʢʽ ʥʠʟʢʫ ʨʦʟʙʽʞʥʦʩʪʝʡ ʫ ʧʽʜʭʦʜʘʭ ʜʦ 

ʦʮʽʥʶʚʘʥʥʷ ʨʦʙʽʪ ʩʪʫʜʝʥʪʽʚ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʦʙô̒ ʢʪʠʚʥʽʩʪʴ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʝʨʝʜ ʥʘʤʠ ʧʦʩʪʘʻ ʚʘʞʣʠʚʝ ʧʠʪʘʥʥʷ: ʷʢ 

ʽʥʪʝʛʨʫʚʘʪʠ ʐɯ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʧʨʠ ʮʴʦʤʫ ʦʧʪʠʤʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʡʦʛʦ 

ʧʝʨʝʚʘʛʠ ʪʘ ʤʘʢʩʠʤʘʣʴʥʦ ʟʤʝʥʰʠʪʠ ʨʠʟʠʢʠ? ɼʦʩʣʽʜʞʝʥʥʷ ʮʽʻʾ ʪʝʤʠ ʻ ʘʢʪʫʘʣʴʥʠʤ, 

ʪʦʤʫ ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʜʽʻʚʽ ʩʪʨʘʪʝʛʽʾ ʚʨʝʛʫʣʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʫ 

ʚʠʱʽʡ ʦʩʚʽʪʽ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʠʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʚʠʢʣʘʜʘʯʽʚ ʪʘ ʩʪʫʜʝʥʪʽʚ, ʧʨʠ 

ʮʴʦʤʫ ʟʙʝʨʝʞʝʥʥʶ ʘʢʘʜʝʤʽʯʥʦʾ ʜʦʙʨʦʯʝʩʥʦʩʪʽ. 

ʅʘʤʠ ʧʨʦʚʝʜʝʥʦ ʦʧʠʪʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʚʪʦʨʩʴʢʦʾ ʘʥʢʝʪʠ ʟʤʽʰʘʥʦʛʦ 

ʪʠʧʫ, ʷʢʘ ʤʽʩʪʠʣʘ 25 ʧʠʪʘʥʴ ʟʘʢʨʠʪʦʛʦ ʽ ʚʽʜʢʨʠʪʦʛʦ ʪʠʧʫ ʥʘ ʧʨʝʜʤʝʪ ʚʠʚʯʝʥʥʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʦʩʚʽʪʽ ʩʝʨʝʜ ʩʪʫʜʝʥʪʽʚ. ʆʧʠʪʫʚʘʥʥʷ 

ʧʨʦʚʦʜʠʣʦʩʷ ʚ ʦʥʣʘʡʥ-ʬʦʨʤʘʪʽ ʙʽʣʴʰ ʚʽʜʦʤʦʤʫ, ʷʢ CAWI, ʩʪʚʦʨʝʥʝ ʚ Google 

ʬʦʨʤʽ, ʜʝ ʩʪʫʜʝʥʪʠ ʟʘʧʦʚʥʶʚʘʣʠ ʘʥʢʝʪʫ ʧʨʦʪʷʛʦʤ 7 ʜʥʽʚ ʟ ʤʦʤʝʥʪʫ ʧʫʙʣʽʢʘʮʽʾ. 

ɺʽʜʧʦʚʽʜʽ ʙʫʣʠ ʧʦʚʥʽʩʪʶ ʘʥʦʥʽʤʥʠʤʠ, ʱʦ ʛʘʨʘʥʪʫʚʘʣʦ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ 

ʨʝʩʧʦʥʜʝʥʪʽʚ ʪʘ ʟʤʝʥʰʫʚʘʣʦ ʡʤʦʚʽʨʥʽʩʪʴ ʩʦʮʽʘʣʴʥʦ ʙʘʞʘʥʠʭ ʚʽʜʧʦʚʽʜʝʡ. 

ʈʝʟʫʣʴʪʘʪʠ ʝʤʧʽʨʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʙʨʦʙʣʷʣʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʩʪʘʪʠʩʪʠʢʠ ʫ ʧʨʦʛʨʘʤʽ ʧʽʜ ʥʘʟʚʦʶ SPSS. ɺʠʙʽʨʢʫ ʩʢʣʘʣʠ 

120 ʨʝʩʧʦʥʜʝʥʪʽʚ ʚʽʜ ʙʘʢʘʣʘʚʨʘʪʫ ʜʦ ʤʘʛʽʩʪʨʘʪʫʨʠ ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʘ 

ʢʽʣʴʢʽʩʪʴ ʨʝʩʧʦʥʜʝʥʪʽʚ ʧʨʝʜʩʪʘʚʣʷʣʘ ʛʫʤʘʥʽʪʘʨʥʽ ʪʘ ʪʦʯʥʽ ʥʘʫʢʠ. 

ʆʜʥʠʤ ʽʟ ʧʝʨʰʠʭ ʧʠʪʘʥʴ ʘʥʢʝʪʠ ʙʫʣʦ: çʏʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʝ ʚʠ ʰʪʫʯʥʠʡ 

ʽʥʪʝʣʝʢʪ ʫ ʥʘʚʯʘʥʥʽ?è (ʨʠʩ. 1). ɿʛʽʜʥʦ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʥʘʩʪʫʧʥʠʡ ʚʠʩʥʦʚʦʢ: 74,2 % ʦʧʠʪʘʥʠʭ ʨʝʩʧʦʥʜʝʥʪʽʚ ʚʽʜʧʦʚʽʣʠ çʪʘʢ, ʨʝʛʫʣʷʨʥʦè, 

ʱʝ 23,3 % ʟʘʟʥʘʯʠʣʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʐɯ ç̔ ʥʦʜʽè, ʘ 2,5 % ʦʙʨʘʣʠ ʚʘʨʽʘʥʪ 

çʜʫʞʝ ʨʽʜʢʦè. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʚʩʽ ʦʧʠʪʘʥʽ ʨʝʩʧʦʥʜʝʥʪʠ ʪʘʢ ʯʠ ʽʥʘʢʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ. ʇʨʠ ʮʴʦʤʫ ʩʝʨʝʞ 

ʦʧʠʪʘʥʠʭ 77,5 % ʚʢʘʟʘʣʦ, ʱʦ ʚʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʐɯ ʜʣʷ ʧʦʰʫʢʫ ʪʘ ʘʥʘʣʽʟʫ 

ʽʥʬʦʨʤʘʮʽʾ, 64 % ï ʜʣʷ ʥʘʧʠʩʘʥʥʷ ʘʙʦ ʨʝʜʘʛʫʚʘʥʥʷ ʪʝʢʩʪʽʚ, 60,8 % ï ʜʣʷ 

ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʛʝʥʝʨʘʮʽʾ ʽʜʝʡ. ɸʞ 38,3 % ʜʝʣʝʛʫʶʪʴ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʐɯ ʙʝʟ 

ʚʣʘʩʥʦʾ ʫʯʘʩʪʽ. ʇʦʣʦʚʠʥʘ ʨʝʩʧʦʥʜʝʥʪʽʚ ʚʢʘʟʘʣʘ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʩʧʨʠʷʣʦ 

ʧʽʜʚʠʱʝʥʥʶ ʾʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ. 
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ʈʠʩ. 1. ʈʝʟʫʣʴʪʘʪʠ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʧʝʨʰʝ ʟʘʧʠʪʘʥʥʷ  

ʅʘ ʟʘʧʠʪʘʥʥʷ çʗʢʙʠ ʫ ʚʘʰʦʤʫ ʥʘʚʯʘʣʴʥʦʤʫ ʟʘʢʣʘʜʽ ʙʫʚ ʦʬʽʮʽʡʥʠʡ ʢʫʨʩ ʘʙʦ 

ʪʨʝʥʽʥʛ ʱʦʜʦ ʧʨʘʚʠʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ, ʯʠ ʟʘʮʽʢʘʚʠʣʠʩʷ ʙ ʚʠ ʥʠʤ?è 55 % 

ʨʝʩʧʦʥʜʝʥʪʽʚ ʚʽʜʧʦʚʽʣʠ, ʱʦ ʛʦʪʦʚʽ ʦʙʦʚô̫ ʟʢʦʚʦ ʧʨʦʡʪʠ ʪʘʢʠʡ ʢʫʨʩ, ʽʥʰʽ 33,3 % 

ʨʝʩʧʦʥʜʝʥʪʽʚ ʤʦʞʣʠʚʦ ʚʽʜʚʽʜʘʶʪʴ, ʘ ʨʝʰʪʘ 11,7 % ʥʝ ʟʘʮʽʢʘʚʣʝʥʽ ʫ ʪʘʢʦʤʫ ʢʫʨʩʽ. ɿ 

ʮʽʻʾ ʩʪʘʪʠʩʪʠʢʠ ʚʠʧʣʠʚʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʩʥʦʚʦʢ: ʙʽʣʴʰʽʩʪʴ ʦʧʠʪʘʥʠʭ ʩʪʫʜʝʥʪʽʚ 

ʟʘʮʽʢʘʚʣʝʥʽ ʫ ʧʨʦʚʝʜʝʥʥʽ ʪʘʢʠʭ ʢʫʨʩʽʚ ʘʙʦ ʪʨʝʥʽʥʛʽʚ ʟ ʤʝʪʦʶ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʚʦʾʭ 

ʥʘʚʠʯʦʢ ʜʣʷ ʝʬʝʢʪʠʚʥʽʰʦʾ ʚʟʘʻʤʦʜʽʾ ʟʽ ʰʪʫʯʥʠʤ ʽʥʪʝʣʝʢʪʦʤ, ʮʽ ʨʝʟʫʣʴʪʘʪʠ ʻ ʦʜʥʽʻʶ 

ʟ ʧʽʜʩʪʘʚ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʢʫʨʩʽʚ ʪʘ ʪʨʝʥʽʥʛʽʚ. ʈʝʩʧʦʥʜʝʥʪʠ 

ʚʢʘʟʫʶʪʴ ʥʘ ʧʝʨʝʚʘʛʠ ʐɯ (ʨʠʩ. 2): ʮʝ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʟʘʦʱʘʜʞʝʥʥʷ ʯʘʩʫ ʦʩʢʽʣʴʢʠ 

ʜʦʧʦʤʘʛʘʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʟʚʠʯʘʡʥʽ ʨʫʪʠʥʥʽ ʩʧʨʘʚʠ - 90 %. ɼʦ ʽʥʰʠʭ ʧʝʨʝʚʘʛ ʤʦʞʥʘ 

ʚʽʜʥʝʩʪʠ: ʜʦʧʦʤʦʛʫ ʚ ʨʦʟʫʤʽʥʥʽ ʩʢʣʘʜʥʠʭ ʪʝʤ ï 75 %; ʜʦʩʪʫʧ ʜʦ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʾ ï 70,8 %; ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʨʦʙʽʪ ï 44,2 %; ʨʦʟʚʠʪʦʢ ʪʚʦʨʯʦʛʦ 

ʤʠʩʣʝʥʥʷ ï 17,5 %. ɿ ʮʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʠʡ 

ʚʠʩʥʦʚʦʢ: ʐɯ ʥʘʡʙʽʣʴʰ ʮʽʥʫʻʪʴʩʷ ʜʣʷ ʧʨʠʩʢʦʨʝʥʥʷ ʪʘ ʩʧʨʦʱʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ, ʧʨʦʪʝ ʚʽʥ ʤʝʥʰ ʧʦʚô̫ ʟʘʥʠʡ ʟ ʢʨʝʘʪʠʚʥʠʤʠ ʤʦʤʝʥʪʘʤʠ ʦʩʚʽʪʠ.  

 
ʈʠʩ 2. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʚʘʛ ʐɯ 

ʇʦʧʨʠ ʚʩʽ ʚʠʱʝ ʟʛʘʜʘʥʽ ʧʝʨʝʚʘʛʠ ʐɯ, ʚʘʞʣʠʚʦ ʥʝ ʟʘʙʫʪʠ ʧʨʦ ʨʠʟʠʢʠ ʡʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ (ʨʠʩ. 3). 
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ʈʠʩ. 3. ʈʠʟʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ 

ɺʘʛʦʤʠʤ ʥʝʜʦʣʽʢʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʚ ʥʘʚʯʘʥʥʽ ʩʪʫʜʝʥʪʽʚ ï ʮʝ ʧʨʦʷʚʠ 

ʘʢʘʜʝʤʽʯʥʦʾ ʥʝʜʦʙʨʦʯʝʩʥʦʩʪʽ. ʉʴʦʛʦʜʥʽ ʥʝʜʦʙʨʦʯʝʩʥʠʡ ʩʪʫʜʝʥʪ ʤʦʞʝ ʪʽʣʴʢʠ ʚʚʝʩʪʠ 

ʟʘʧʠʪʘʥʥʷ ʘʙʦ ʟʘʚʘʥʪʘʞʠʪʠ ʬʦʪʦ ʟ ʟʘʚʜʘʥʥʷʤ, ʷʢ ʟʘ ʜʝʢʽʣʴʢʘ ʩʝʢʫʥʜ ʦʪʨʠʤʘʻ 

ʧʨʘʚʠʣʴʥʫ ʚʽʜʧʦʚʽʜʴ ʟ ʧʦʚʥʠʤ ʦʧʠʩʦʤ ʧʠʪʘʥʥʷ. ɺʘʞʣʠʚʦ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʩʪʫʜʝʥʪʽʚ 

ʢʦʨʠʩʪʫʶʪʴʩʷ ʪʽʣʴʢʠ ʦʜʥʽʻʶ ʬʫʥʢʮʽʻʶ, ʘ ʩʘʤʝ ʢʦʧʽʶʚʘʥʥʷ ʚʽʜʧʦʚʽʜʝʡ, ʥʝ 

ʟʘʥʫʨʶʶʯʠʩʴ ʫ ʩʘʤʫ ʩʫʪʴ ʧʠʪʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʪʘʢʽ ʩʪʫʜʝʥʪʠ ʟʘ ʫʤʦʚ ʥʝʧʨʘʚʠʣʴʥʦʾ 

ʧʦʣʽʪʠʢʠ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʪʘ ʚʽʜʧʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʥʥʷ ʤʦʞʫʪʴ 

ʦʪʨʠʤʫʚʘʪʠ ʢʨʘʱʽ ʙʘʣʠ ʟʘ ʪʠʭ, ʭʪʦ ʜʦʢʣʘʜʘʻ ʚʣʘʩʥʠʭ ʟʫʩʠʣʴ ʜʣʷ ʧʦʰʫʢʫ ʚʽʜʧʦʚʽʜʽ 

ʥʘ ʧʠʪʘʥʥʷ. ʊʘʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʟʥʝʮʽʥʶʻ ʩʪʘʨʘʥʥʷ ʩʪʫʜʝʥʪʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʥʘʚʯʘʥʥʷ, ʪʘ ʟʥʠʞʫʻ ʤʦʪʠʚʘʮʽʶ ʚ ʽʥʰʠʭ ʩʪʫʜʝʥʪʽʚ.  

ʉʪʘʚʣʝʥʥʷ ʚʠʢʣʘʜʘʯʽʚ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʟʘʚʞʜʠ 

ʨʽʟʥʽ, ʘʣʝ ʚ ʦʩʥʦʚʥʦʤʫ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʜʚʘ ʪʠʧʠ. ʇʝʨʰʠʡ ʪʠʧ ʟʘʦʭʦʯʫʻ ʪʘ 

ʧʽʜʪʨʠʤʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ. ɺ ʥʴʦʤʫ ʚʦʥʠ ʙʘʯʘʪʴ ʜʫʞʝ ʧʦʪʫʞʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ 

ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʠ. ɺ ʦʩʥʦʚʥʦʤʫ ʪʘʢʽ ʚʠʢʣʘʜʘʯʽ ʤʘʶʪʴ ʥʘ ʫʚʘʟʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʷʢ ʜʦʧʦʤʽʞʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ, ʟʘʩʦʙʫ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ. ɺʦʥʠ ʚʚʘʞʘʶʪʴ, ʱʦ ʐɯ ʤʦʞʝ ʦʧʪʠʤʽʟʫʚʘʪʠ ʟʚʠʯʘʡʥʽ ʨʫʪʠʥʥʽ ʩʧʨʘʚʠ ʡ 

ʟʚʽʣʴʥʠʪʠ ʩʚʽʡ ʯʘʩ ʜʣʷ ʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʟʘʚʜʘʥʴ. ɼʨʫʛʠʡ ʪʠʧ ʚʠʢʣʘʜʘʯʽʚ 

ʢʘʪʝʛʦʨʠʯʥʦ ʧʨʦʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ. ɰʭ ʨʽʰʝʥʥʷ ʟʘʩʥʦʚʘʥʝ ʥʘ ʨʠʟʠʢʘʭ ʟʥʠʞʝʥʥʷ 

ʘʢʘʜʝʤʽʯʥʦʾ ʜʦʙʨʦʯʝʩʥʦʩʪʽ ʪʘ ʟʘʣʝʞʥʽʩʪʶ ʚʽʜ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ. ʊʘʢʽ ʚʠʢʣʘʜʘʯʽ 

ʧʨʘʛʥʫʪʴ ʟʙʝʨʝʛʪʠ ʪʨʘʜʠʮʽʾ ʟʚʠʯʘʡʥʦʛʦ ʧʝʨʝʚʽʨʝʥʦʛʦ ʯʘʩʦʤ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

ɺʢʣʶʯʝʥʥʷ ʐɯ ʚ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʚʽʜʢʨʠʚʘʻ ʥʘʤ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ, ʘʣʝ ʡ 

ʦʜʥʦʯʘʩʥʦ ʚʠʢʣʠʢʘʻ ʜʦʩʠʪʴ ʩʝʨʡʦʟʥʽ ʪʨʫʜʥʦʱʽ, ʧʦʚô̫ ʟʘʥʽ ʟ ʧʦʨʫʰʝʥʥʷʤ 

ʘʢʘʜʝʤʽʯʥʦʾ ʜʦʙʨʦʯʝʩʥʦʩʪʽ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʝʬʝʢʪʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ, ʧʦʪʨʽʙʥʦ ʚʩʪʘʥʦʚʠʪʠ ʯʽʪʢʽ ʧʨʘʚʠʣʘ, ʘ 

ʩʘʤʝ: ʐɯ ʧʦʚʠʥʝʥ ʙʫʪʠ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʦʧʦʤʦʛʠ, ʘ ʥʝ ʧʦʚʥʦʮʽʥʥʦʶ ʟʘʤʽʥʦʶ ʨʦʙʦʪʠ 

ʩʪʫʜʝʥʪʘ. ɺʠʢʣʘʜʘʯʘʤ ʥʝ ʩʣʽʜ ʟʘʙʦʨʦʥʷʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʜʣʷ 

ʜʦʧʦʤʦʛʠ ʚ ʥʘʚʯʘʥʥʽ, ʧʨʦʪʝ ʚʘʞʣʠʚʦ ʥʘʚʯʠʪʠ ʩʪʫʜʝʥʪʽʚ ʨʦʙʠʪʠ ʮʝ ʧʨʘʚʠʣʴʥʦ ʪʘ 

ʯʝʩʥʦ. 
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ʤʘʪʝʨʽʘʣʫ. ʉʫʯʘʩʥʠʡ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʦʨʛʘʥʽʟʫʚʘʪʠ ʪʘʢʫ 

ʩʠʩʪʝʤʫ ʥʘʚʯʘʥʥʷ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠʤʝ ʧʦʪʨʝʙʠ ʫʯʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʡʦʛʦ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ [1]. ʊʘʢʦʞ ʧʽʜ ʯʘʩ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚʘʞʣʠʚʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʪʝʤʧ ʫʯʥʷ, ʡʦʛʦ ʥʘʭʠʣʠ, ʽʥʪʝʨʝʩʠ ʪʘ ʤʦʞʣʠʚʦʩʪʽ. ʋʩʽ ʮʽ ʘʩʧʝʢʪʠ ʻ 

ʙʝʟʧʝʨʝʯʥʦ ʚʘʞʣʠʚʠʤʠ ʫ ʭʦʜʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʟʥʘʥʴ ʫʯʥʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʜʣʷ ʦʮʽʥʢʠ 

ʷʢʦʩʪʽ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ ʚʯʠʪʝʣʷ.  

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ (ʐɯ) ʷʢ ʽʥʥʦʚʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ ʤʦʞʝ ʟʤʽʥʠʪʠ ʧʽʜʭʽʜ ʥʝ 

ʪʽʣʴʢʠ ʜʦ ʧʦʜʘʯʽ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘʣʝ ʽ ʜʦ ʜʽʘʛʥʦʩʪʠʢʠ ʟʥʘʥʴ, ʧʨʦʧʦʥʫʶʯʠ 

ʘʜʘʧʪʠʚʥʽ ʤʦʜʝʣʽ ʦʮʽʥʶʚʘʥʥʷ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʨʽʚʝʥʴ ʧʽʜʛʦʪʦʚʢʠ, ʩʪʠʣʴ ʥʘʚʯʘʥʥʷ ʪʘ 

ʧʩʠʭʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʞʥʦʾ ʦʩʦʙʠ, ʟʘʣʫʯʝʥʦʾ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ. ʅʘ 

ʚʘʞʣʠʚʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʦʩʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʚʢʘʟʫʶʪʴ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʢʠʭ ʥʘʫʢʦʚʮʽʚ, ʷʢ ɼ. ɸʥʪʦʥʶʢ, ɯ. ɹʦʡʯʫʢ ʪʘ ʽʥʰʠʭ [2]. 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʩʝʨʝʜ ʩʝʨʚʽʩʽʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʻ ʧʨʦʛʨʘʤʥʽ ʨʽʰʝʥʥʷ, ʷʢʽ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʘʣʛʦʨʠʪʤʠ ʜʣʷ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʚʠʷʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ 

ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʋ ʢʦʥʪʝʢʩʪʽ ʦʩʚʽʪʠ ʚʦʥʠ ʚʢʣʶʯʘʶʪʴ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʪʝʩʪʫʚʘʥʥʷ, ʘʥʘʣʽʪʠʢʠ ʥʘʚʯʘʣʴʥʠʭ ʜʦʩʷʛʥʝʥʴ, ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʤʦʚʣʝʥʥʷ ʪʘ ʧʠʩʴʤʘ, ʘ 

ʪʘʢʦʞ ʘʜʘʧʪʠʚʥʽ ʥʘʚʯʘʣʴʥʽ ʧʣʘʪʬʦʨʤʠ. ʉʫʯʘʩʥʽ ʟʘʩʦʙʠ ʐɯ ʜʦʟʚʦʣʷʶʪʴ ʥʝ ʧʨʦʩʪʦ 

ʧʝʨʝʚʽʨʠʪʠ ʧʨʘʚʠʣʴʥʽʩʪʴ ʚʽʜʧʦʚʽʜʝʡ, ʘ ʡ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʣʦʛʽʢʫ ʤʠʩʣʝʥʥʷ ʫʯʥʷ, 

ʚʠʷʚʠʪʠ ʩʣʘʙʢʽ ʤʽʩʮʷ ʚ ʟʘʩʚʦʻʥʥʽ ʤʘʪʝʨʽʘʣʫ ʪʘ ʥʘʜʘʪʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʧʦʨʘʜʠ ʯʠ 

ʧʨʦʚʝʩʪʠ ʜʽʘʛʥʦʩʪʠʢʫ ʟʥʘʥʴ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴ ʩʝʨʚʽʩʠ, ʱʦ ʨʝʘʣʽʟʫʶʪʴ ʘʜʘʧʪʠʚʥʝ 
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ʪʝʩʪʫʚʘʥʥʷ, ʷʢʝ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʘʥʘʣʽʟ ʧʦʚʝʜʽʥʢʠ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ. ʎʝ 

ʬʦʨʤʘ ʢʦʤʧôʁ ʪʝʨʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ, ʫ ʷʢʽʡ ʩʢʣʘʜʥʽʩʪʴ ʟʘʚʜʘʥʴ ʘʚʪʦʤʘʪʠʯʥʦ 

ʧʽʜʣʘʰʪʦʚʫʻʪʴʩʷ ʧʽʜ ʨʽʚʝʥʴ ʟʥʘʥʴ ʫʯʥʷ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʚʨʘʭʦʚʫʶʪʴʩʷ ʯʘʩ 

ʥʘ ʚʽʜʧʦʚʽʜʴ, ʢʽʣʴʢʽʩʪʴ ʩʧʨʦʙ, ʩʢʣʘʜʥʽʩʪʴ ʧʦʤʠʣʦʢ. ʊʘʢʠʡ ʧʽʜʭʽʜ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʘʣʛʦʨʠʪʤʽʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʷʢʽ ʘʥʘʣʽʟʫʶʪʴ ʜʽʾ ʫʯʥʷ ʪʘ ʢʦʨʠʛʫʶʪʴ 

ʥʘʩʪʫʧʥʽ ʟʘʧʠʪʘʥʥʷ [3]. ɸʜʘʧʪʠʚʥʝ ʪʝʩʪʫʚʘʥʥʷ ʚʞʝ ʚʧʨʦʚʘʜʞʫʻʪʴʩʷ ʚ ʙʘʛʘʪʴʦʭ 

ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʘʭ (ʥʘʧʨʠʢʣʘʜ, Khan Academy, Duolingo, Edmodo). ʊʘʢʽ ʩʠʩʪʝʤʠ 

ʝʬʝʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʽʩʧʠʪʽʚ, ʤʦʥʽʪʦʨʠʥʛʫ ʟʥʘʥʴ ʽ 

ʧʽʜʪʨʠʤʢʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʧʣʘʥʫ. 

ʉʝʨʚʽʩʠ ʐɯ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʪʠʭ ʚʠʧʘʜʢʘʭ, 

ʢʦʣʠ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʯʘʩʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʪʨʫʜʥʦʱʽ ʫʯʥʽʚ ʽ ʙʫʜʫʚʘʪʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ 

ʦʩʚʽʪʥʽ ʪʨʘʻʢʪʦʨʽʾ. ʅʘ ʦʩʥʦʚʽ ʧʦʧʝʨʝʜʥʽʭ ʦʮʽʥʦʢ ʩʠʩʪʝʤʘ ʧʝʨʝʜʙʘʯʘʻ ʤʘʡʙʫʪʥʽʡ 

ʨʽʚʝʥʴ ʫʩʧʽʰʥʦʩʪʽ ʫʯʥʷ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʡʦʛʦ ʧʦʪʦʯʥʠʭ ʪʘ ʤʠʥʫʣʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʜʘʥʠʭ. ʎʝ ʦʜʠʥ ʽʟ ʥʘʡʩʠʣʴʥʽʰʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʦʩʚʽʪʥʴʦʾ ʘʥʘʣʽʪʠʢʠ. ʇʨʦʛʥʦʟʫʚʘʥʥʷ 

ʚʞʝ ʨʝʘʣʽʟʦʚʘʥʦ ʚ ʪʘʢʠʭ ʽʥʩʪʨʫʤʝʥʪʘʭ, ʷʢ: Google Classroom (ʘʥʘʣʽʪʠʢʘ ʘʢʪʠʚʥʦʩʪʽ 

ʫʯʥʽʚ); Moodle ʟ ʜʦʜʘʪʢʦʚʠʤʠ ʤʦʜʫʣʷʤʠ ʐɯ; ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʩʪʫʜʝʥʪʽʚ ʚ 

ʫʥʽʚʝʨʩʠʪʝʪʘʭ ʉʐɸ ʪʘ ɭʚʨʦʧʠ. 

ɿʘʚʜʷʢʠ ʘʜʘʧʪʠʚʥʠʤ ʘʣʛʦʨʠʪʤʘʤ ʐɯ ʘʥʘʣʽʟʫʻ ʚʽʜʧʦʚʽʜʽ ʫʯʥʽʚ ʫ ʨʝʞʠʤʽ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʧʽʜʙʠʨʘʶʯʠ ʟʘʚʜʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭʥʴʦʛʦ ʨʽʚʥʷ ʧʽʜʛʦʪʦʚʢʠ. 

ʆʩʥʦʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʧʦʣʷʛʘʶʪʴ ʫ ʪʦʤʫ ʱʦ ʢʦʞʝʥ 

ʫʯʝʥʴ ʦʧʘʥʦʚʫʻ ʤʘʪʝʨʽʘʣ ʫ ʩʚʦʻʤʫ ʪʝʤʧʽ. ʆʮʽʥʶʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʚʨʘʭʦʚʫʚʘʪʠ ʮʝ, ʥʝ 

ʟʥʠʞʫʶʯʠ ʦʮʽʥʢʠ ʟʘ ʧʦʚʽʣʴʥʽʰʠʡ ʪʝʤʧ, ʷʢʱʦ ʟʥʘʥʥʷ ʧʨʠ ʮʴʦʤʫ ʟʘʩʚʦʻʥʽ ʷʢʽʩʥʦ. 

ɿʜʦʙʫʚʘʯʘʤ ʦʩʚʽʪʠ ʧʨʦʧʦʥʫʶʪʴʩʷ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʾʭʥʽʤ ʧʦʪʦʯʥʠʤ 

ʤʦʞʣʠʚʦʩʪʷʤ, ʽʟ ʧʦʩʪʫʧʦʚʠʤ ʧʽʜʚʠʱʝʥʥʷʤ ʩʢʣʘʜʥʦʩʪʽ ï ʱʦ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʷʢ 

ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ, ʪʘʢ ʽ ʚʪʨʘʪʠ ʽʥʪʝʨʝʩʫ. ɿʘʤʽʩʪʴ ʧʦʨʽʚʥʷʥʥʷ ʟ ʦʜʥʦʢʣʘʩʥʠʢʘʤʠ 

ʚʨʘʭʦʚʫʻʪʴʩʷ ʦʩʦʙʠʩʪʠʡ ʨʦʟʚʠʪʦʢ ʦʩʦʙʠ: ʥʘʩʢʽʣʴʢʠ ʚʽʥ ʧʨʦʩʫʥʫʚʩʷ ʫ ʟʥʘʥʥʷʭ ʟʘ 

ʧʝʚʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ. ɿʜʦʙʫʚʘʯ ʦʩʚʽʪʠ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʘʤ ʘʥʘʣʽʟʫʚʘʪʠ ʩʚʦʾ 

ʨʝʟʫʣʴʪʘʪʠ, ʧʦʤʠʣʢʠ ʪʘ ʩʪʘʚʠʪʠ ʦʩʦʙʠʩʪʽ ʮʽʣʽ ï ʮʝ ʬʦʨʤʫʻ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ 

ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʽʜʧʦʚʽʜʽ ʤʽʥʽʤʽʟʫʻ ʚʧʣʠʚ 

ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʩʧʨʘʚʝʜʣʠʚʝ ʪʘ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʝ, ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʟʜʦʙʫʚʘʯʘ ʦʩʚʽʪʠ, ʦʮʽʥʶʚʘʥʥʷ ʟʥʘʥʴ. 

ʉʠʩʪʝʤʠ ʐɯ ʧʨʦʚʦʜʷʪʴ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʧʦʤʠʣʦʢ, ʬʦʨʤʫʶʯʠ ʟʚʽʪʠ ʜʣʷ 

ʫʯʥʽʚ ʪʘ ʚʯʠʪʝʣʽʚ: ʚʠʟʥʘʯʘʶʪʴ, ʫ ʷʢʠʭ ʪʝʤʘʭ ʥʘʡʯʘʩʪʽʰʝ ʚʠʥʠʢʘʶʪʴ ʧʦʤʠʣʢʠ; 

ʬʽʢʩʫʶʪʴ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ï ʧʦʚʽʣʴʥʝ ʚʠʢʦʥʘʥʥʷ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ 

ʥʝʚʧʝʚʥʝʥʽʩʪʴ ʘʙʦ ʥʝʨʦʟʫʤʽʥʥʷ ʪʝʤʠ; ʟʚʝʨʪʘʶʪʴ ʫʚʘʛʫ ʥʘ ʪʠʧʦʚʽ ʧʦʤʠʣʢʠ ï ʐɯ 

ʨʦʟʧʽʟʥʘʻ ʧʦʚʪʦʨʶʚʘʥʽ ʧʦʤʠʣʢʠ, ʷʢʽ ʚʢʘʟʫʶʪʴ ʥʘ ʥʝʩʪʘʯʫ ʟʥʘʥʴ ʫ ʢʦʥʢʨʝʪʥʦʤʫ 

ʘʩʧʝʢʪʽ; ʦʮʽʥʶʶʪʴ ʘʢʪʠʚʥʽʩʪʴ ʫʯʥʷ ï ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʚʟʘʻʤʦʜʽʾ ʟ ʤʘʪʝʨʽʘʣʦʤ ʘʙʦ 

ʧʨʦʧʫʩʢʠ ʟʘʥʷʪʴ ʤʦʞʫʪʴ ʪʘʢʦʞ ʩʠʛʥʘʣʽʟʫʚʘʪʠ ʧʨʦ ʧʨʦʛʘʣʠʥʠ. ʎʽ ʜʘʥʽ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʥʘʚʯʘʥʥʷ. 

ɿʘʚʜʷʢʠ ʽʥʪʝʛʨʘʮʽʾ ʐɯ ʚ ʦʩʚʽʪʥʽ ʧʣʘʪʬʦʨʤʠ ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ ʧʨʦʚʦʜʠʪʠ 

ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʥʘʚʯʘʥʥʷ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʋʯʠʪʝʣʴ ʦʜʨʘʟʫ ʙʘʯʠʪʴ ʩʪʘʪʠʩʪʠʢʫ 

ʢʣʘʩʫ, ʚʽʜʩʦʪʦʢ ʧʨʘʚʠʣʴʥʠʭ ʚʽʜʧʦʚʽʜʝʡ, ʪʠʧʦʚʽ ʧʦʤʠʣʢʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʚʦʻʯʘʩʥʦ 

ʢʦʨʠʛʫʚʘʪʠ ʦʩʚʽʪʥʶ ʧʨʦʛʨʘʤʫ. ʂʨʽʤ ʪʦʛʦ, ʐɯ ʤʦʞʝ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʚʠʨʽʰʝʥʥʷ 
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ʧʨʦʙʣʝʤ, ʙʦ ʽʩʥʫʶʪʴ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʪʴʶʪʦʨʠ, ʷʢʽ ʥʝ ʣʠʰʝ ʧʝʨʝʚʽʨʷʶʪʴ ʟʘʚʜʘʥʥʷ, 

ʘʣʝ ʡ ʧʦʷʩʥʶʶʪʴ ʧʦʤʠʣʢʠ ʪʘ ʧʨʦʧʦʥʫʶʪʴ ʜʦʜʘʪʢʦʚʽ ʨʝʩʫʨʩʠ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʾ 

ʨʦʙʦʪʠ. 

ʇʨʦʪʝ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʩʽʭ ʧʝʨʝʚʘʛ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʚʽʩʽʚ 

ʐɯ ʧʦʢʣʘʜʘʻʪʴʩʷ ʥʘ ʚʯʠʪʝʣʷ ʘʙʦ ʟʘʢʣʘʜ ʦʩʚʽʪʠ. ɸʜʞʝ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʐɯ ʫ ʧʨʦʮʝʩ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ ʥʝʦʙʭʽʜʥʦ ʯʽʪʢʦ ʚʠʟʥʘʯʠʪʠ ʦʩʚʽʪʥʽ 

ʩʪʘʥʜʘʨʪʠ ʪʘ ʮʽʣʽ ʦʮʽʥʶʚʘʥʥʷ. ʆʢʨʽʤ ʪʦʛʦ, ʨʦʟʨʦʙʢʘ ʘʜʘʧʪʠʚʥʦʾ ʤʦʜʝʣʽ ʪʝʩʪʫʚʘʥʥʷ, 

ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʤʘʰʠʥʥʦʤʫ ʥʘʚʯʘʥʥʽ, ʩʧʨʠʷʪʠʤʝ ʧʽʜʚʠʱʝʥʥʶ ʪʦʯʥʦʩʪʽ 

ʜʽʘʛʥʦʩʪʠʢʠ. ɺʘʞʣʠʚʦ ʪʘʢʦʞ ʽʥʪʝʛʨʫʚʘʪʠ ʨʦʟʨʦʙʣʝʥʽ ʨʽʰʝʥʥʷ ʚ ʥʘʷʚʥʽ ʦʩʚʽʪʥʽ 

ʧʣʘʪʬʦʨʤʠ. ɺ ʋʢʨʘʾʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʝʢʽʣʴʢʘ ʧʣʘʪʬʦʨʤ, ʷʢʽ ʤʽʩʪʷʪʴ ʝʣʝʤʝʥʪʠ 

ʐɯ (ʪʘʙʣ.1). 

ʊʘʙʣʠʮʷ 1 

ʇʣʘʪʬʦʨʤʘ ʄʦʞʣʠʚʦʩʪʽ 
ʐɯ / 

ʇʝʨʩʦʥʘʣʽʟʘʮʽʷ 

ʎʽʣʴʦʚʘ 

ʘʫʜʠʪʦʨʽʷ 
ɼʦʜʘʪʢʦʚʦ 

ɺʩʝʫʢʨʘʾʥʩʴʢʘ 

ʰʢʦʣʘ ʦʥʣʘʡʥ 

(ɺʐʆ) 

ɺʽʜʝʦʫʨʦʢʠ, 

ʽʥʪʝʨʘʢʪʠʚʠ, 

ʪʝʩʪʠ, ʤʘʪʝʨʽʘʣʠ 

ʅʋʐ 

ʇʝʨʩʦʥʘʣʽʟʦʚʘʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʟʘ 

ʪʝʤʘʤʠ 

ʋʯʥʽ 5ï11 

ʢʣʘʩʽʚ 

ɹʝʟʢʦʰʪʦʚʥʦ, 

ʽʥʪʝʛʨʘʮʽʷ ʟ e-

Journal 

Classtime 

ʊʝʩʪʠ, ʚʽʢʪʦʨʠʥʠ, 

ʘʥʘʣʽʪʠʢʘ, 

ʪʘʡʤʝʨʠ, ʤʠʪʪʻʚʘ 

ʧʝʨʝʚʽʨʢʘ 

AI-ʧʝʨʝʚʽʨʢʘ 

ʚʽʜʧʦʚʽʜʝʡ, 

ʘʜʘʧʪʠʚʥʝ 

ʦʮʽʥʶʚʘʥʥʷ 

ʋʯʥʽ 1ï11 

ʢʣʘʩʽʚ, 

ʚʯʠʪʝʣʽ 

ɭ ʙʝʟʢʦʰʪʦʚʥʘ 

ʚʝʨʩʽʷ, ʜʦʩʪʫʧʥʘ 

ʫʢʨʘʾʥʩʴʢʦʶ 

Moodle (ʟ AI-

ʧʣʘʛʽʥʘʤʠ) 

LMS-ʩʠʩʪʝʤʘ, 

ʩʪʚʦʨʝʥʥʷ ʢʫʨʩʽʚ, 

ʪʝʩʪʠ, ʬʦʨʫʤʠ, 

ʘʥʘʣʽʪʠʢʘ 

ɯʥʪʝʛʨʫʻʪʴʩʷ ʟ GPT, 

ʘʥʘʣʽʪʠʢʘ ʟʥʘʥʴ, 

ʘʜʘʧʪʘʮʽʷ ʢʫʨʩʽʚ 

ʐʢʦʣʠ, 

ɿɺʆ, 

ʧʨʦʬʪʝʭ 

ʇʦʪʨʝʙʫʻ ʪʝʭʥʽʯʥʦʾ 

ʧʽʜʪʨʠʤʢʠ 

ʅʘ ʋʨʦʢ 

(naurok.ua) 

ʊʝʩʪʫʚʘʥʥʷ, 

ʙʽʙʣʽʦʪʝʢʘ ʫʨʦʢʽʚ, 

ʜʦʤʘʰʥʽ ʟʘʚʜʘʥʥʷ, 

ʞʫʨʥʘʣ 

ɸʜʘʧʪʠʚʥʽ 

ʟʘʚʜʘʥʥʷ, 

ʚʽʜʩʪʝʞʝʥʥʷ 

ʧʨʦʛʨʝʩʫ 

ʋʯʥʽ, 

ʚʯʠʪʝʣʽ 

ʋʢʨʘʾʥʩʴʢʠʡ 

ʩʝʨʚʽʩ, 

ʙʝʟʢʦʰʪʦʚʥʠʡ 

ʜʦʩʪʫʧ 

GIOS (ɻʽʦʩ) 

ʄʘʪʝʤʘʪʠʢʘ ʪʘ 

ʣʦʛʽʢʘ ʜʣʷ 

ʰʢʦʣʷʨʽʚ, 

ʪʨʝʥʘʞʝʨʠ, ʤʽʥʽ-

ʽʛʨʠ 

ɸʥʘʣʽʟ ʧʨʦʛʨʝʩʫ 

ʫʯʥʷ, ʧʨʦʧʦʟʠʮʽʾ 

ʟʘʜʘʯ ʟʘ ʨʽʚʥʝʤ 

ʟʥʘʥʴ 

ʇʦʯʘʪʢʦʚʘ 

ʪʘ ʩʝʨʝʜʥʷ 

ʰʢʦʣʘ 

ʋʢʨʘʾʥʩʴʢʘ 

ʨʦʟʨʦʙʢʘ, ʩʫʯʘʩʥʠʡ 

ʛʝʡʤʽʬʽʢʦʚʘʥʠʡ 

ʜʠʟʘʡʥ 

EdEra 

ʆʥʣʘʡʥ-ʢʫʨʩʠ, 

ʤʽʥʽʢʫʨʩʠ, ʚʽʜʝʦ, 

ʽʥʪʝʨʘʢʪʠʚʠ 

ʈʝʢʦʤʝʥʜʘʮʽʾ ʥʘ 

ʦʩʥʦʚʽ ʧʦʚʝʜʽʥʢʠ 

ʫʯʥʷ 

ʋʯʥʽ, 

ʩʪʫʜʝʥʪʠ, 

ʧʝʜʘʛʦʛʠ 

ɿʤʽʰʘʥʽ ʬʦʨʤʘʪʠ 

ʥʘʚʯʘʥʥʷ 

Google 

Classroom 

ɿʘʚʜʘʥʥʷ, ʦʮʽʥʢʠ, 

ʜʦʢʫʤʝʥʪʠ, 

ʽʥʪʝʛʨʘʮʽʷ ʟ AI-

ʩʝʨʚʽʩʘʤʠ 

(ChatGPT, Gemini) 

ʄʦʞʣʠʚʘ 

ʽʥʪʝʛʨʘʮʽʷ ʯʝʨʝʟ 

ʨʦʟʰʠʨʝʥʥʷ 

ʋʯʥʽ, 

ʚʯʠʪʝʣʽ, 

ʰʢʦʣʠ 

ʇʦʪʨʝʙʫʻ 

ʦʙʣʽʢʦʚʦʛʦ ʟʘʧʠʩʫ 

Google Workspace 

 

ʇʽʜʩʫʤʦʚʫʶʯʠ ʚʠʢʣʘʜʝʥʝ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʝʣʝʢʪʨʦʥʥʠʭ ʟʘʩʦʙʽʚ ʐɯ ʫ ʤʝʭʘʥʽʟʤ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʢʦʥʪʨʦʣʶ ʟʥʘʥʴ ʟʜʦʙʫʚʘʯʽʚ 

ʦʩʚʽʪʠ ʻ ʢʨʦʢʦʤ ʜʦ ʤʦʜʝʨʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ʆʩʢʽʣʴʢʠ ʩʫʯʘʩʥʝ ʩʫʩʧʽʣʴʩʪʚʦ 

ʘʢʪʠʚʥʦ ʟʘʣʫʯʝʥʝ ʫ ʩʚʽʪ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ, ʘ ʥʦʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʩʪʘʶʪʴ 
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ʥʝʚʽʜô̒ ʤʥʦʶ ʯʘʩʪʠʥʦʶ ʦʩʚʽʪʥʴʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʚʽʜʢʨʠʚʘʻ ʟʥʘʯʥʽ 

ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ. 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʟʘʙʝʟʧʝʯʫʻ ʦʙô̒ ʢʪʠʚʥʫ ʪʘ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʫ ʜʽʘʛʥʦʩʪʠʢʫ 

ʟʥʘʥʴ, ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʢʦʥʪʨʦʣʴ ʟʥʘʥʴ ʢʦʞʥʦʛʦ ʫʯʘʩʥʠʢʘ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʙʝʟ ʟʥʘʯʥʠʭ ʚʠʪʨʘʪ ʨʝʩʫʨʩʽʚ. ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ, ʧʨʦʚʝʜʝʥʠʡ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʧʨʦʛʘʣʠʥʠ ʫ ʟʥʘʥʥʷʭ ʽ ʜʦʧʦʤʘʛʘʻ 

ʫʯʥʷʤ ʝʬʝʢʪʠʚʥʽʰʝ ʟʘʩʚʦʶʚʘʪʠ ʤʘʪʝʨʽʘʣ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 
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grodin@tnpu.edu.ua 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʘʥʦʾ ʪʝʤʠ ʦʙʫʤʦʚʣʝʥʘ ʟʨʦʩʪʘʶʯʦʶ ʨʦʣʣʶ ʪʝʭʥʦʣʦʛʽʡ 
ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʩʫʯʘʩʥʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʰʪʫʯʥʦʛʦ 
ʽʥʪʝʣʝʢʪʫ ʚ ʦʩʚʽʪʥʽ ʧʨʦʮʝʩʠ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʽ ʪʷʛʥʝ ʟʘ ʩʦʙʦʶ ʥʝ ʪʽʣʴʢʠ 
ʧʦʟʠʪʠʚʥʽ ʟʤʽʥʠ, ʘ ʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʷʜʫ ʧʨʦʙʣʝʤ. ʊʦʤʫ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʰʪʫʯʥʦʛʦ 
ʽʥʪʝʣʝʢʪʫ ʥʘ ʥʘʚʯʘʥʥʷ ʤʘʻ ʩʪʨʘʪʝʛʽʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ 
ʧʽʜʭʦʜʽʚ ʜʦ ʽʥʪʝʛʨʘʮʽʾ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʥʽ ʧʨʘʢʪʠʢʠ. 

ɺ ʜʘʥʠʡ ʯʘʩ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʞʝ ʥʝ ʧʨʦʩʪʦ ʧʨʠʩʫʪʥʽ ʚ ʫʩʽʭ ʩʬʝʨʘʭ 
ʜʽʷʣʴʥʦʩʪʽ ʩʫʯʘʩʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ, ʘ ʩʪʘʣʠ ʾʭ ʥʝʚʽʜô̒ ʤʥʦʶ ʯʘʩʪʠʥʦʶ. ɺʩʽ 
ʽʥʥʦʚʘʮʽʡʥʽ ʨʦʟʨʦʙʢʠ ʽʥʪʝʛʨʫʶʪʴʩʷ ʚ ʧʦʚʩʷʢʜʝʥʥʝ ʞʠʪʪʷ ʚ ʥʘʡʢʦʨʦʪʰʽ ʪʝʨʤʽʥʠ, ʷʢ 
ʟ ʤʝʪʦʶ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ, ʪʘʢ ʽ ʟ ʤʝʪʦʶ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ 
ʣʶʜʠʥʠ. 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʻ ʩʫʢʫʧʥʽʩʪʶ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ, ʷʢʽ ʜʘʶʪʴ 
ʤʦʞʣʠʚʽʩʪʴ ʽʤʽʪʫʚʘʪʠ ʢʦʛʥʽʪʠʚʥʽ ʬʫʥʢʮʽʾ ʣʶʜʠʥʠ (ʜʦ ʚʢʘʟʘʥʠʭ ʚʭʦʜʠʪʴ 
ʩʘʤʦʥʘʚʯʘʥʥʷ ʪʘ ʧʦʰʫʢ ʨʽʰʝʥʴ ʙʝʟ ʥʘʧʝʨʝʜ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʘʣʛʦʨʠʪʤʫ) ʪʘ 
ʦʪʨʠʤʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʢʦʥʢʨʝʪʥʠʭ ʟʘʚʜʘʥʴ, ʷʢʽ ʷʢ ʤʽʥʽʤʫʤ ʤʦʞʥʘ 
ʧʦʨʽʚʥʷʪʠ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. ʊʝʭʥʦʣʦʛʽʾ ʰʪʫʯʥʦʛʦ 
ʽʥʪʝʣʝʢʪʫ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴ ʘʣʛʦʨʠʪʤʠ ʛʣʠʙʦʢʦʛʦ ʥʘʚʯʘʥʥʷ, ʚʽʜʢʨʠʣʠ ʥʦʚʽ 
ʛʦʨʠʟʦʥʪʠ ʚ ʦʙʨʦʙʮʽ ʜʘʥʠʭ, ʨʦʟʧʽʟʥʘʚʘʥʥʽ ʦʙʨʘʟʽʚ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. ʋ 
ʢʦʨʧʦʨʘʪʠʚʥʦʤʫ ʩʝʢʪʦʨʽ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʜʦʟʚʦʣʷʻ ʧʨʦʛʥʦʟʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽ 
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ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ, ʦʧʪʠʤʽʟʫʚʘʪʠ ʣʦʛʽʩʪʠʢʫ, ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʠʥʢʦʚʽ ʪʝʥʜʝʥʮʽʾ, 
ʧʝʨʩʦʥʘʣʽʟʫʚʘʪʠ ʢʣʽʻʥʪʩʴʢʠʡ ʜʦʩʚʽʜ. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ ʚʽʥ ʤʘʻ 
ʤʦʞʣʠʚʽʩʪʴ ʘʥʘʣʽʟʫʚʘʪʠ ʚʝʣʠʯʝʟʥʽ ʦʙʩʷʛʠ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ï ʚʠʷʚʣʷʪʠ ʫ ʥʠʭ 
ʧʨʠʭʦʚʘʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ. ʉʬʝʨʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚô̫  ʪʘʢʦʞ ʘʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʻ 
ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʷʢʠʡ ʟʥʘʭʦʜʠʪʴ ʩʚʦʻ ʤʽʩʮʝ ʫ ʜʽʘʛʥʦʩʪʠʮʽ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʽ 
ʟʘʭʚʦʨʶʚʘʥʴ. ɺʽʥ ʧʽʜʚʠʱʫʻ ʪʦʯʥʽʩʪʴ ʪʘʢʠʭ ʜʽʡ ʪʘ ʧʨʦʧʦʥʫʻ ʦʧʪʠʤʘʣʴʥʽ ʤʝʪʦʜʠ 
ʣʽʢʫʚʘʥʥʷ. ʋ ʧʦʚʩʷʢʜʝʥʥʦʤʫ ʞʠʪʪʽ ʪʝʭʥʦʣʦʛʽʾ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʨʦʟʫʤʥʠʭ ʧʨʠʩʪʨʦʷʭ ʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʘʭ, ʬʦʨʤʫʻ 
ʧʨʠ ʮʴʦʤʫ ʩʠʩʪʝʤʫ, ʷʢʘ ʧʽʜʣʘʰʪʦʚʫʻʪʴʩʷ ʧʽʜ ʩʤʘʢʠ ʪʘ ʚʧʦʜʦʙʘʥʥʷ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ 
ʢʦʨʠʩʪʫʚʘʯʘ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʫ ʩʬʝʨʽ ʦʩʚʽʪʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʨʦʩʪʘʶʯʘ ʪʝʥʜʝʥʮʽʷ ʜʦ 
ʽʥʪʝʛʨʘʮʽʾ ʧʝʨʝʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʩʚʽʪʥʴʦʛʦ 
ʧʨʦʮʝʩʫ. ʊʦʤʫ ʮʽʣʢʦʤ ʟʘʢʦʥʦʤʽʨʥʦ, ʱʦ ʪʝʭʥʦʣʦʛʽʾ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʩʪʘʣʠ 
ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʦʩʚʽʪʽ. ʆʩʚʽʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ 
ʧʨʠʥʦʩʠʪʴ ʘʙʩʦʣʶʪʥʦ ʨʽʟʥʠʡ ʜʦʩʚʽʜ ʜʣʷ ʢʦʞʥʦʾ ʣʶʜʠʥʠ [1]. ʆʩʥʦʚʥʠʤʠ ʘʩʧʝʢʪʘʤʠ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʦʩʚʽʪʽ ʻ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʥʘʚʯʘʥʥʷ, 
ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʘʥʘʣʽʟ ʜʘʥʠʭ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 
ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚô̫ ʟʢʫ, ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʦʩʚʽʪʥʽʭ 
ʩʝʨʝʜʦʚʠʱ. 

ʈʦʣʴ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʻ ʜʦʩʠʪʴ ʚʘʞʣʠʚʦʶ ʫ ʨʝʘʣʽʟʘʮʽʾ ʢʦʥʮʝʧʮʽʾ 
ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʥʘʜʘʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʘʜʘʧʪʫʚʘʪʠ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ, 
ʡʦʛʦ ʟʤʽʩʪ ʪʘ ʰʚʠʜʢʽʩʪʴ ʜʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʦʪʨʝʙ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ. ʄʝʪʦʜʠʢʘ 
ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʘʻ ʥʘ ʫʚʘʟʽ ʩʪʚʦʨʝʥʥʷ ʫʥʽʢʘʣʴʥʠʭ ʦʩʚʽʪʥʽʭ ʪʨʘʻʢʪʦʨʽʡ 
ʜʣʷ ʢʦʞʥʦʛʦ ʫʯʥʷ, ʩʪʫʜʝʥʪʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʨʽʚʥʷ ʧʽʜʛʦʪʦʚʢʠ, ʽʥʪʝʨʝʩʽʚ ʽ ʪʝʤʧʫ 
ʥʘʚʯʘʥʥʷ. ʅʝʡʨʦʤʝʨʝʞʝʚʽ ʩʠʩʪʝʤʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʟʜʘʪʥʽ ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʧʨʦ 
ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ, ʚʢʣʶʯʘʶʯʠ ʾʭʥʽ ʚʽʜʧʦʚʽʜʽ ʥʘ ʪʝʩʪʦʚʽ ʟʘʚʜʘʥʥʷ, ʚʠʢʦʥʘʥʫ 
ʧʨʘʢʪʠʯʥʫ ʨʦʙʦʪʫ, ʯʘʩ, ʚʠʪʨʘʯʝʥʠʡ ʥʘ ʚʠʚʯʝʥʥʷ ʤʘʪʝʨʽʘʣʫ, ʧʝʨʝʚʘʞʥʦ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʡ ʩʪʠʣʴ ʥʘʚʯʘʥʥʷ, ʜʘʥʽ ʘʥʢʝʪ ʪʦʱʦ. ʅʘ ʦʩʥʦʚʽ ʮʴʦʛʦ ʘʥʘʣʽʟʫ 
ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʫʥʽʢʘʣʴʥʽ ʥʘʚʯʘʣʴʥʽ ʧʣʘʥʠ, ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʟʘʚʜʘʥʥʷ, 
ʥʘʚʯʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʥʘʚʽʪʴ ʤʝʪʦʜʠʢʠ. ʇʨʠ ʮʴʦʤʫ ʥʘʜʘʥʠʡ ʥʠʤʠ ʥʘʚʯʘʣʴʥʠʡ 
ʤʘʪʝʨʽʘʣ ʤʦʞʝ ʜʠʥʘʤʽʯʥʦ ʟʤʽʥʶʚʘʪʠʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʜʦʩʷʛʥʫʪʠʭ ʫʩʧʽʭʽʚ ʘʙʦ 
ʪʨʫʜʥʦʱʽʚ, ʱʦ ʚʠʥʠʢʣʠ ʧʨʠ ʡʦʛʦ ʦʩʚʦʻʥʥʽ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ 
ʟʥʘʯʥʦ ʟʨʦʩʪʘʻ, ʪʘʢ ʷʢ ʢʦʞʝʥ ʦʪʨʠʤʫʻ ʩʧʝʮʽʘʣʴʥʦ ʧʽʜʽʙʨʘʥʠʡ ʤʘʪʝʨʽʘʣ, ʱʦ 
ʚʽʜʧʦʚʽʜʘʻ ʡʦʛʦ ʧʦʪʦʯʥʠʤ ʧʦʪʨʝʙʘʤ. ʂʨʽʤ ʪʦʛʦ, ʧʽʜʚʠʱʫʻʪʴʩʷ ʤʦʪʠʚʘʮʽʷ, ʪʘʢ ʷʢ 
ʩʠʩʪʝʤʘ ʩʪʘʚʠʪʴ ʧʝʨʝʜ ʥʠʤʠ ʦʩʦʙʠʩʪʽ, ʢʦʥʢʨʝʪʥʽ ʽ ʮʽʣʢʦʤ ʜʦʩʷʞʥʽ ʮʽʣʽ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʝʘʣʽʟʘʮʽʷ ʢʦʥʮʝʧʮʽʾ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ 
ʧʦʪʨʝʙʫʻ ʟʙʦʨʫ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʜʘʥʠʭ ʟ ʧʨʝʜʤʝʪʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʧʨʠʯʦʤʫ 
ʥʝ ʣʠʰʝ ʘʢʘʜʝʤʽʯʥʠʭ ʜʘʥʠʭ ʫʯʥʽʚ, ʩʪʫʜʝʥʪʽʚ, ʘ ʡ ʜʘʥʠʭ ʧʨʦ ʾʭ ʦʩʦʙʠʩʪʽʩʥʽ ʨʠʩʠ, 
ʫʧʦʜʦʙʘʥʥʷ ʪʦʱʦ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʚʠʥʠʢʘʻ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʘ ʧʨʦʙʣʝʤʘ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʷʢ ʫ ʚʠʱʽʡ ʦʩʚʽʪʽ, ʪʘʢ ʽ ʟʘʛʘʣʦʤ, ï ʟʙʝʨʝʞʝʥʥʷ 
ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷ ʙʝʟʧʝʯʥʦʾ ʨʦʙʦʪʠ ʟ ʜʘʥʠʤʠ. ɯ ʧʝʨʝʜ ʦʩʚʽʪʥʽʤʠ 
ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʩʪʦʾʪʴ ʟʘʚʜʘʥʥʷ ʨʦʟʨʦʙʠʪʠ ʯʽʪʢʽ ʧʨʘʚʠʣʘ ʾʭ ʟʙʦʨʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ɿʜʘʪʥʽʩʪʴ ʛʝʥʝʨʘʪʠʚʥʠʭ ʤʦʜʝʣʝʡ ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʠʡ ʢʦʥʪʝʥʪ ʥʘ ʦʩʥʦʚʽ 
ʘʥʘʣʽʟʫ ʪʘ ʦʙʨʦʙʢʠ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ, ʚʢʣʶʯʘʶʯʠ ʪʝʢʩʪ, ʟʦʙʨʘʞʝʥʥʷ ʪʘ ʚʽʜʝʦ, 
ʪʘʢʦʞ ʥʝ ʤʦʛʣʘ ʟʘʣʠʰʠʪʠʩʷ ʥʝʧʦʤʽʯʝʥʦʶ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʯʠʪʝʣʷʤ ʟʥʘʯʥʦ ʝʢʦʥʦʤʠʪʠ 
ʯʘʩ ʥʘ ʧʽʜʛʦʪʦʚʮʽ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʪʘ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʫ ʪʦʤʫ 
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ʯʠʩʣʽ ʪʝʩʪʽʚ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʧʦʤʽʯʥʠʢʽʚ, 
ʨʝʘʣʽʟʦʚʘʥʠʭ, ʥʘʧʨʠʢʣʘʜ, ʫ ʚʠʛʣʷʜʽ ʯʘʪ-ʙʦʪʽʚ, ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʫʚʘʪʠ ʨʦʟʛʦʨʥʫʪʽ 
ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ ʚ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ ʽ ʚ ʙʫʜʴ-ʷʢʦʤʫ ʤʽʩʮʽ, ʜʦʧʦʤʦʛʫ ʫ ʚʠʨʽʰʝʥʥʽ 
ʟʘʚʜʘʥʴ, ʧʦʰʫʢʫ ʧʦʤʠʣʦʢ ʚ ʧʨʦʛʨʘʤʥʦʤʫ ʢʦʜʽ ʪʦʱʦ. 

ʑʝ ʦʜʥʘ ʩʬʝʨʘ ʚ ʦʩʚʽʪʽ, ʚ ʷʢʽʡ ʤʦʞʫʪʴ ʙʫʪʠ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʘʥʽ ʨʽʰʝʥʥʷ 
ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʡ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʧʦʚô̫ ʟʘʥʘ ʟ ʘʚʪʦʤʘʪʠʟʘʮʽʻʶ ʧʨʦʮʝʜʫʨ 
ʦʮʽʥʶʚʘʥʥʷ ʚ ʨʘʤʢʘʭ ʘʢʘʜʝʤʽʯʥʦʾ ʫʩʧʽʰʥʦʩʪʽ, ʷʢʽ ʪʨʘʜʠʮʽʡʥʦ ʚʠʢʦʥʫʚʘʣʘ ʣʶʜʠʥʘ. 
ʇʨʠ ʮʴʦʤʫ ʩʫʯʘʩʥʽ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ ʟʜʘʪʥʽ ʦʮʽʥʶʚʘʪʠ ʨʽʟʥʽ ʚʠʜʠ ʨʦʙʦʪʠ: ʚ 
ʧʠʩʴʤʦʚʠʭ ʨʦʙʦʪʘʭ ʫ ʚʠʛʣʷʜʽ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʧʠʪʘʥʥʷ ʘʙʦ ʝʩʝ ʤʦʞʥʘ ʘʥʘʣʽʟʫʚʘʪʠ 
ʧʨʘʚʠʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʣʶʯʦʚʠʭ ʧʦʥʷʪʴ, ʩʪʨʫʢʪʫʨʫ ʽ ʛʨʘʤʘʪʠʢʫ, ʦʮʽʥʶʚʘʪʠ ʾʭ 
ʦʨʠʛʽʥʘʣʴʥʽʩʪʴ, ʚ ʤʘʪʝʤʘʪʠʯʥʠʭ ʟʘʜʘʯʘʭ ʧʝʨʝʚʽʨʷʪʠ ʧʨʘʚʠʣʴʥʽʩʪʴ ʨʽʰʝʥʥʷ, ʚ 
ʟʘʜʘʯʘʭ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʦʞʥʘ ʘʥʘʣʽʟʫʚʘʪʠ ʷʢʽʩʪʴ ʥʘʧʠʩʘʥʥʷ ʢʦʜʫ ʽ ʡʦʛʦ 
ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟʘʜʘʥʠʤ ʢʨʠʪʝʨʽʷʤ ʪʦʱʦ. 

ʉʝʨʝʜ ʥʝʜʦʣʽʢʽʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʦʮʽʥʶʚʘʥʥʷ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ ʪʝ, ʱʦ 
ʚʦʥʠ ʦʙʤʝʞʝʥʽ ʫ ʧʝʨʝʚʽʨʮʽ ʪʚʦʨʯʠʭ ʟʘʚʜʘʥʴ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʦʨʠʛʽʥʘʣʴʥʦʩʪʽ ʪʘ 
ʢʨʝʘʪʠʚʥʦʩʪʽ, ʪʘ ʦʙʤʝʞʝʥʽ ʫ ʧʝʨʝʚʽʨʮʽ ʥʝʟʨʦʟʫʤʽʣʠʭ ʟʘʚʜʘʥʴ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ 
ʯʽʪʢʠʭ ʢʨʠʪʝʨʽʾʚ ʚʠʩʪʘʚʣʝʥʥʷ ʦʮʽʥʦʢ. 

ʏʝʨʝʟ ʩʢʣʘʜʥʽʩʪʴ ʙʘʛʘʪʴʦʭ ʘʣʛʦʨʠʪʤʽʚ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʨʝʘʣʽʟʦʚʘʥʠʭ ʫ 
ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʷʢ ʜʣʷ ʩʪʫʜʝʥʪʽʚ, ʪʘʢ ʽ ʜʣʷ ʚʠʢʣʘʜʘʯʽʚ, ʾʭʥʽ ʨʽʰʝʥʥʷ ʽʥʦʜʽ ʚʘʞʢʦ 
ʧʦʷʩʥʠʪʠ, ʱʦ ʚʠʢʣʠʢʘʻ ʥʝʜʦʚʽʨʫ ʪʘ ʜʦʜʘʪʢʦʚʽ ʧʠʪʘʥʥʷ ʱʦʜʦ ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ 
ʧʨʦʮʝʩʫ ʦʮʽʥʶʚʘʥʥʷ. ɼʦ ʥʝʜʦʣʽʢʽʚ ʪʘʢʠʭ ʩʠʩʪʝʤ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʧʨʦʙʣʝʤʫ 
ʧʦʤʠʣʢʦʚʠʭ ʩʧʨʘʮʴʦʚʫʚʘʥʴ ʽ ʧʦʤʠʣʢʦʚʠʭ ʥʝʛʘʪʠʚʽʚ, ʧʦʚô̫ ʟʘʥʫ ʟ ʥʝʜʦʩʪʘʪʥʴʦʶ 
ʪʦʯʥʽʩʪʶ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʽ ʤʦʞʣʠʚʽʩʪʶ ʪʝʭʥʽʯʥʠʭ ʟʙʦʾʚ ʚ ʦʙʣʘʜʥʘʥʥʽ 
ʟ ʙʦʢʫ ʩʪʫʜʝʥʪʘ ʘʙʦ ʤʝʨʝʞʝʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ.  

ʇʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ, ʢʨʽʤ 
ʧʦʟʠʪʠʚʥʠʭ ʘʩʧʝʢʪʽʚ ʪʘ ʧʝʨʝʚʘʛ, ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʪʘʢʦʞ ʥʝʛʘʪʠʚʥʽ ʤʦʤʝʥʪʠ. 
ʇʝʨʝʜʘʯʘ ʨʦʣʽ ʚʠʭʦʚʘʪʝʣʷ ʰʪʫʯʥʦʤʫ ʽʥʪʝʣʝʢʪʫ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʨʦʙʣʝʤ, 
ʧʦʚô̫ ʟʘʥʠʭ ʽʟ ʚʽʜʩʫʪʥʽʩʪʶ ʤʦʞʣʠʚʦʩʪʽ ʩʧʽʣʢʫʚʘʪʠʩʷ ʪʘ ʩʧʽʚʧʨʘʮʶʚʘʪʠ ʟ ʽʥʰʠʤʠ 
ʫʯʘʩʥʠʢʘʤʠ ʦʩʚʽʪʥʽʭ ʚʽʜʥʦʩʠʥ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʦʙʤʝʞʝʥʥʷ ʨʦʟʚʠʪʢʫ 
ʢʦʤʫʥʽʢʘʪʠʚʥʠʭ ʥʘʚʠʯʦʢ, ʷʢʽ ʻ ʚʘʞʣʠʚʠʤʠ ʚ ʦʩʦʙʠʩʪʽʩʥʽʡ ʪʘ ʧʨʦʬʝʩʽʡʥʽʡ ʩʬʝʨʘʭ. 

ʅʝʡʨʦʥʥʽ ʤʝʨʝʞʽ ʯʘʩʪʦ ʥʝ ʟʜʘʪʥʽ ʧʦʚʥʦʮʽʥʥʦ ʨʦʟʧʽʟʥʘʚʘʪʠ ʽ ʘʜʝʢʚʘʪʥʦ 
ʨʝʘʛʫʚʘʪʠ ʥʘ ʝʤʦʮʽʡʥʠʡ ʩʪʘʥ. ɺʽʜʩʫʪʥʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʟ ʞʠʚʠʤʠ ʚʠʢʣʘʜʘʯʘʤʠ, ʷʢʽ 
ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʩʧʨʠʡʤʘʪʠ ʝʤʦʮʽʡʥʽ ʧʦʪʨʝʙʠ ʫʯʥʽʚ, ʩʪʫʜʝʥʪʽʚ, ʧʦʟʙʘʚʣʷʻ ʾʭ 
ʤʦʞʣʠʚʦʩʪʽ ʦʪʨʠʤʘʪʠ ʧʦʚʥʦʮʽʥʥʫ ʝʤʦʮʽʡʥʫ ʧʽʜʪʨʠʤʢʫ ʚ ʨʘʟʽ ʧʦʪʨʝʙʠ, ʘ ʪʘʢʦʞ 
ʫʩʢʣʘʜʥʶʻ ʨʦʟʚʠʪʦʢ ʝʤʦʮʽʡʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. 

ʆʢʨʝʤʦ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʝʪʠʯʥʽ ʧʨʦʙʣʝʤʠ. ʅʘʧʨʠʢʣʘʜ, ʽʩʥʫʻ ʨʠʟʠʢ 
ʫʧʝʨʝʜʞʝʥʦʩʪʽ ʫ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ ʐɯ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʦʜʝʣʝʡ, 
ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʜʘʥʠʭ ʟ ʥʝʨʽʚʥʦʤʽʨʥʠʤ ʧʨʝʜʩʪʘʚʣʝʥʥʷʤ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʘʣʛʦʨʠʪʤ 
ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʝʬʝʢʪʠʚʥʠʤ ʧʨʠ ʨʦʙʦʪʽ ʟ ʧʝʚʥʠʤʠ ʩʦʮʽʘʣʴʥʠʤʠ 
ʛʨʫʧʘʤʠ, ʦʩʢʽʣʴʢʠ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʥʘʙʦʨʽ ʥʝʜʦʩʪʘʪʥʴʦ ʜʘʥʠʭ ʧʨʦ ʥʠʭ, ʱʦ ʚ 
ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʪʦʯʥʠʭ ʘʙʦ ʥʘʚʽʪʴ ʥʝʩʧʨʘʚʝʜʣʠʚʠʭ 
ʚʠʩʥʦʚʢʽʚ ʧʨʦ ʾʭ ʯʣʝʥʽʚ. ʉʘʤʘ ʤʦʞʣʠʚʽʩʪʴ ʟʘʤʽʥʠ ʨʷʜʫ ʣʶʜʩʴʢʠʭ ʬʫʥʢʮʽʡ ʰʪʫʯʥʠʤ 
ʽʥʪʝʣʝʢʪʦʤ ʧʦʨʦʜʠʣʘ ʪʨʠʚʘʣʫ ʜʠʩʢʫʩʽʶ ʱʦʜʦ ʤʘʡʙʫʪʥʴʦʛʦ ʨʦʟʚʠʪʢʫ ʮʠʭ 
ʪʝʭʥʦʣʦʛʽʡ. ʈʦʟʚʠʪʦʢ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʦʩʚʽʪʽ ʪʘʢʦʞ ʨʦʟʜʽʣʠʚ ʝʢʩʧʝʨʪʽʚ ʥʘ ʜʚʽ 
ʢʘʪʝʛʦʨʽʾ: ʪʠʭ, ʭʪʦ ʩʪʚʝʨʜʞʫʻ, ʱʦ ʤʘʰʠʥʠ ʤʦʞʫʪʴ ʧʦʢʨʘʱʠʪʠ ʞʠʪʪʷ, ʽ ʪʠʭ, ʭʪʦ 
ʚʚʘʞʘʻ, ʱʦ ʚʦʥʠ ʩʪʘʥʦʚʣʷʪʴ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʫ ʟʘʛʨʦʟʫ, ʥʽʞ ʚʪʨʘʪʘ ʨʦʙʦʯʠʭ ʤʽʩʮʴ. 
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ʇʦʪʝʥʮʽʘʣ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʦʩʚʽʪʽ ʻ ʜʦʩʠʪʴ ʚʠʩʦʢʠʤ. ɺʽʥ ʻ ʧʨʦʩʪʦ 
ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʦʩʚʽʪʫ ʩʫʯʘʩʥʦʩʪʽ, ʱʦʙ ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ ʥʘ 
ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ. ɸʣʝ ʧʨʠ ʮʴʦʤʫ ʚʠʤʘʛʘʻ ʨʦʟʚʠʪʢʫ ʥʘʜʽʡʥʠʭ ʪʘ ʝʪʠʯʥʠʭ 
ʘʣʛʦʨʠʪʤʽʚ, ʙʝʟʧʝʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʟʘʻʤʦʜʽʾ ʟ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʪʘ ʫʚʘʛʠ ʜʦ 
ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʩʝʨʝʜʦʚʠʱʝ 
ʦʩʚʽʪʠ. 
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ɻʝʥʩʝʨʫʢ ɻʘʣʠʥʘ ʈʦʤʘʥʽʚʥʘ 
ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 
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ʊʝʭʥʦʣʦʛʽʾ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʟʦʙʨʘʞʝʥʴ ʟʨʦʙʠʣʠ ʟʥʘʯʥʠʡ 

ʧʨʦʨʠʚ ʫ ʦʩʪʘʥʥʽ ʨʦʢʠ. ʊʘʢʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʷʢ DALL-E, Midjourney, Stable Diffusion 

ʪʘ ʽʥʰʽ, ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʨʝʘʣʽʩʪʠʯʥʽ ʘʙʦ ʘʙʩʪʨʘʢʪʥʽ ʟʦʙʨʘʞʝʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʪʝʢʩʪʦʚʠʭ ʦʧʠʩʽʚ. ɺʦʥʠ ʙʘʟʫʶʪʴʩʷ ʥʘ ʩʢʣʘʜʥʠʭ ʘʣʛʦʨʠʪʤʘʭ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, 

ʟʦʢʨʝʤʘ ʥʘ ʛʝʥʝʨʘʪʠʚʥʠʭ ʟʤʘʛʘʣʴʥʠʭ ʤʝʨʝʞʘʭ (GANs) ʪʘ ʜʠʬʫʟʽʡʥʠʭ ʤʦʜʝʣʷʭ. 

DALL -E ï ʮʝ ʤʦʜʝʣʴ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʟʦʙʨʘʞʝʥʴ, 

ʨʦʟʨʦʙʣʝʥʘ ʢʦʤʧʘʥʽʻʶ OpenAI, ʷʢʘ ʚʽʜʦʤʘ ʪʘʢʦʞ ʟʘʚʜʷʢʠ ChatGPT. ʅʘʟʚʘ ʧʦʭʦʜʠʪʴ 

ʚʽʜ ʧʦʻʜʥʘʥʥʷ ʽʤʝʥʽ ʭʫʜʦʞʥʠʢʘ ʉʘʣʴʚʘʜʦʨʘ ɼʘʣʽ ʪʘ ʧʝʨʩʦʥʘʞʘ WALL-E ʟ 

ʤʫʣʴʪʬʽʣʴʤʫ Pixar, ʱʦ ʩʠʤʚʦʣʽʟʫʻ ʾʾ ʪʚʦʨʯʠʡ ʽ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʭʘʨʘʢʪʝʨ. DALLĿE 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʝʨʝʜʦʚʠʭ ʜʦʩʷʛʥʝʥʥʷʭ ʫ ʩʬʝʨʽ ʦʙʨʦʙʢʠ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ ʪʘ 

ʢʦʤʧôʁ ʪʝʨʥʦʛʦ ʟʦʨʫ, ʜʦʟʚʦʣʷʶʯʠ ʩʪʚʦʨʶʚʘʪʠ ʟʦʙʨʘʞʝʥʥʷ ʟ ʪʝʢʩʪʦʚʠʭ ʦʧʠʩʽʚ. 

DALL -E ʻ ʨʽʟʥʦʚʠʜʦʤ ʪʨʘʥʩʬʦʨʤʝʨʥʦʾ ʤʦʜʝʣʽ, ʷʢʘ ʧʦʻʜʥʫʻ ʪʝʢʩʪ ʽ ʟʦʙʨʘʞʝʥʥʷ ʚ 

ʻʜʠʥʦʤʫ ʧʨʦʮʝʩʽ ʛʝʥʝʨʘʮʽʾ. ɺʦʥʘ ʧʦʙʫʜʦʚʘʥʘ ʥʘ ʦʩʥʦʚʽ ʜʚʦʭ ʢʣʶʯʦʚʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ: 

ʊʦʢʝʥʽʟʘʮʽʷ: ʪʝʢʩʪʦʚʠʡ ʟʘʧʠʪ (ʥʘʧʨʠʢʣʘʜ, çʩʦʙʘʢʘ ʚ ʢʘʧʝʣʶʩʽ ʩʠʜʠʪʴ ʥʘ 

ʚʝʣʦʩʠʧʝʜʽè) ʨʦʟʙʠʚʘʻʪʴʩʷ ʥʘ ʪʦʢʝʥʠ ï ʦʢʨʝʤʽ ʩʣʦʚʘ ʯʠ ʬʨʘʟʠ; ʟʦʙʨʘʞʝʥʥʷ ʪʘʢʦʞ 

çʪʦʢʝʥʽʟʫʶʪʴʩʷè ʫ ʚʠʛʣʷʜʽ ʧʽʢʩʝʣʴʥʠʭ ʧʘʪʯʽʚ (ʥʝʚʝʣʠʢʠʭ ʬʨʘʛʤʝʥʪʽʚ), ʷʢʽ ʤʦʜʝʣʴ 

ʽʥʪʝʨʧʨʝʪʫʻ ʷʢ ʚʽʟʫʘʣʴʥʽ ʦʜʠʥʠʮʽ. 



ʉɽʂʎɯʗ: ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʚ ʦʩʚʽʪʽ 

çʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 10 ʢʚʽʪʥʷ 2025, ˉ 15 
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ɻʝʥʝʨʘʮʽʷ: ʄʦʜʝʣʴ ʚʠʢʦʨʠʩʪʦʚʫʻ ʘʨʭʽʪʝʢʪʫʨʫ, ʩʭʦʞʫ ʥʘ GPT (Generative Pre-

trained Transformer), ʘʣʝ ʘʜʘʧʪʦʚʘʥʫ ʜʣʷ ʨʦʙʦʪʠ ʟ ʪʝʢʩʪʦʤ ʽ ʟʦʙʨʘʞʝʥʥʷʤʠ 

ʦʜʥʦʯʘʩʥʦ. 

ɺʦʥʘ ʧʝʨʝʜʙʘʯʘʻ, ʷʢʽ ʚʽʟʫʘʣʴʥʽ ʪʦʢʝʥʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʝʢʩʪʦʚʠʤ, ʧʦʩʪʫʧʦʚʦ 

ʬʦʨʤʫʶʯʠ ʮʽʣʽʩʥʝ ʟʦʙʨʘʞʝʥʥʷ ʟ ʥʫʣʷ. 

ʇʝʨʰʘ ʚʝʨʩʽʷ DALL-E (2021) ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘ ʢʦʤʙʽʥʘʮʽʶ ʪʨʘʥʩʬʦʨʤʝʨʽʚ ʽ 

VQ-VAE (ʚʝʢʪʦʨʥʦ-ʢʚʘʥʪʠʟʦʚʘʥʝ ʘʚʪʦʢʦʜʫʚʘʥʥʷ), ʘʣʝ ʧʽʟʥʽʰʽ ʚʝʨʩʽʾ, ʷʢ DALL-E 2 

(2022) ʽ DALLĿE-3 (2023), ʧʝʨʝʡʰʣʠ ʥʘ ʜʠʬʫʟʽʡʥʽ ʤʦʜʝʣʽ. DALL-E ʤʦʞʝ 

ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʩʢʣʘʜʥʽ ʟʘʧʠʪʠ, ʥʘʧʨʠʢʣʘʜ, ʛʝʥʝʨʫʚʘʪʠ ʬʦʪʦʨʝʘʣʽʩʪʠʯʥʽ 

ʟʦʙʨʘʞʝʥʥʷ, ʘʙʩʪʨʘʢʪʥʽ ʢʘʨʪʠʥʠ, 3D-ʨʝʥʜʝʨʠʥʛʠ ʯʠ ʥʘʚʽʪʴ ʤʫʣʴʪʷʰʥʽ ʽʣʶʩʪʨʘʮʽʾ. 

DALL -E 2 ʜʦʜʘʣʘ ʬʫʥʢʮʽʶ çinpaintingè ï ʤʦʞʣʠʚʽʩʪʴ ʟʤʽʥʶʚʘʪʠ ʯʘʩʪʠʥʠ 

ʟʦʙʨʘʞʝʥʥʷ [2]. ʄʦʜʝʣʴ ʪʨʝʥʫʻʪʴʩʷ ʥʘ ʚʝʣʠʯʝʟʥʦʤʫ ʥʘʙʦʨʽ ʜʘʥʠʭ, ʱʦ ʚʢʣʶʯʘʻ 

ʧʘʨʠ çʪʝʢʩʪ-ʟʦʙʨʘʞʝʥʥʷè ʟ ʽʥʪʝʨʥʝʪʫ (ʥʘʧʨʠʢʣʘʜ, ʬʦʪʦʛʨʘʬʽʾ ʟ ʧʽʜʧʠʩʘʤʠ). ʆʙʩʷʛ 

ʜʘʥʠʭ ʦʙʯʠʩʣʶʻʪʴʩʷ ʤʽʣʴʡʦʥʘʤʠ ʧʨʠʢʣʘʜʽʚ. DALLĿE-2 ʤʘʻ ʙʣʠʟʴʢʦ 3,5 ʤʽʣʴʷʨʜʘ 

ʧʘʨʘʤʝʪʨʽʚ, ʘ DALL-E 3 ʱʝ ʙʽʣʴʰʝ, ʭʦʯʘ ʪʦʯʥʽ ʮʠʬʨʠ OpenAI ʥʝ ʨʦʟʢʨʠʚʘʻ. 

ɻʝʥʝʨʘʮʽʷ ʦʜʥʦʛʦ ʟʦʙʨʘʞʝʥʥʷ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ GPU, ʪʦʤʫ ʜʦʩʪʫʧ 

ʟʘʟʚʠʯʘʡ ʥʘʜʘʻʪʴʩʷ ʯʝʨʝʟ ʭʤʘʨʥʽ ʩʝʨʚʽʩʠ. 

ʉʝʨʝʜʦʚʠʱʝ Canva ï ʮʝ ʫʥʽʚʝʨʩʘʣʴʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʛʨʘʬʽʯʥʦʛʦ ʜʠʟʘʡʥʫ, ʷʢʠʡ 

ʠhʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʦʛʦ ʚʽʟʫʘʣʴʥʦʛʦ ʢʦʥʪʝʥʪʫ [1]. 

ʉʝʨʝʜʦʚʠʱʝ Canva ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʦʞʣʠʚʦʩʪʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ 

(ʐɯ) ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʟʦʙʨʘʞʝʥʴ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʽʟ ʨʽʟʥʠʤ ʨʽʚʥʝʤ ʧʽʜʛʦʪʦʚʢʠ. ɿʘʚʜʷʢʠ ʽʥʪʝʛʨʘʮʽʾ ʐɯ-ʪʝʭʥʦʣʦʛʽʡ, ʪʘʢʠʭ 

ʷʢ Magic Studio, DALLĿE ʪʘ Dream Lab, Canva ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʛʝʥʝʨʫʚʘʪʠ 

ʫʥʽʢʘʣʴʥʽ ʚʽʟʫʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʥʘ ʦʩʥʦʚʽ ʪʝʢʩʪʦʚʠʭ ʦʧʠʩʽʚ. 

ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʤʠ ʚʠʦʢʨʝʤʣʝʥʦ ʧʨʠʢʣʘʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ: ʆʩʚʽʪʥʽ ʧʨʦʻʢʪʠ. ɺʯʠʪʝʣʽ ʤʦʞʫʪʴ ʛʝʥʝʨʫʚʘʪʠ ʽʣʶʩʪʨʘʮʽʾ ʜʦ ʫʨʦʢʽʚ, 

ʥʘʧʨʠʢʣʘʜ, çʧʝʨʝʨʽʟ ʧʽʨʘʤʽʜʠè, ʟʘ ʣʽʯʝʥʽ ʩʝʢʫʥʜʠ, ʫʥʠʢʘʶʯʠ ʧʦʰʫʢʫ ʛʦʪʦʚʠʭ 

ʟʦʙʨʘʞʝʥʴ. ʄʘʨʢʝʪʠʥʛ. ʉʪʚʦʨʝʥʥʷ ʫʥʽʢʘʣʴʥʠʭ ʨʝʢʣʘʤʥʠʭ ʙʘʥʝʨʽʚ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʬʦʪʦʩʝʩʽʾ. ʉʦʮʽʘʣʴʥʽ ʤʝʨʝʞʽ: ɻʝʥʝʨʘʮʽʷ ʦʙʢʣʘʜʠʥʦʢ ʯʠ ʧʦʩʪʽʚ. 

ʇʝʨʩʦʥʘʣʴʥʽ ʧʨʦʻʢʪʠ. ɹʝʟʢʦʰʪʦʚʥʽ ʢʦʨʠʩʪʫʚʘʯʽ ʤʘʶʪʴ ʣʽʤʽʪ (ʥʘʧʨʠʢʣʘʜ, 3 

ʛʝʥʝʨʘʮʽʾ DALL-E ʥʘ ʤʽʩʷʮʴ), ʪʦʜʽ ʷʢ ʧʽʜʧʠʩʥʠʢʠ Pro ʦʪʨʠʤʫʶʪʴ ʙʽʣʴʰʝ 

ʤʦʞʣʠʚʦʩʪʝʡ (ʜʦ 25 ʛʝʥʝʨʘʮʽʡ ʱʦʤʽʩʷʮʷ). 

ʉʝʨʝʜʦʚʠʱʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʟʦʙʨʘʞʝʥʴ ʟʘʩʦʙʘʤʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʪʘʢʽ ʷʢ 

Canva ʟ ʽʥʪʝʛʨʘʮʽʻʶ DALLĿE, Midjourney, Stable Diffusion ʪʘ ʽʥʰʽ, ʩʪʘʣʠ 

ʨʝʚʦʣʶʮʽʡʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʫ ʩʬʝʨʽ ʜʠʟʘʡʥʫ, ʤʠʩʪʝʮʪʚʘ ʡ ʧʦʚʩʷʢʜʝʥʥʦʾ ʪʚʦʨʯʦʩʪʽ. 

ɺʦʥʠ ʧʦʻʜʥʫʶʪʴ ʧʝʨʝʜʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʟʦʢʨʝʤʘ ʛʝʥʝʨʘʪʠʚʥʽ 

ʤʦʜʝʣʽ ʪʘ ʜʠʬʫʟʽʡʥʽ ʘʣʛʦʨʠʪʤʠ, ʟ ʜʦʩʪʫʧʥʽʩʪʶ ʜʣʷ ʰʠʨʦʢʦʾ ʘʫʜʠʪʦʨʽʾ, ʜʦʟʚʦʣʷʶʯʠ 

ʩʪʚʦʨʶʚʘʪʠ ʚʠʩʦʢʦʷʢʽʩʥʽ ʚʽʟʫʘʣʴʥʽ ʤʘʪʝʨʽʘʣʠ ʥʘ ʦʩʥʦʚʽ ʪʝʢʩʪʦʚʠʭ ʦʧʠʩʽʚ. Canva 

ʚʠʨʽʟʥʷʻʪʴʩʷ ʧʨʦʩʪʦʪʦʶ ʽʥʪʝʨʬʝʡʩʫ ʪʘ ʛʦʪʦʚʠʤʠ ʰʘʙʣʦʥʘʤʠ, DALLĿE ï ʟʜʘʪʥʽʩʪʶ 

ʛʝʥʝʨʫʚʘʪʠ ʜʝʪʘʣʽʟʦʚʘʥʽ ʡ ʢʦʥʪʝʢʩʪʥʦ ʙʘʛʘʪʽ ʟʦʙʨʘʞʝʥʥʷ, ʘ ʽʥʰʽ ʧʣʘʪʬʦʨʤʠ, ʷʢ 

Midjourney, ʧʨʦʧʦʥʫʶʪʴ ʫʥʽʢʘʣʴʥʽ ʩʪʠʣʽʩʪʠʯʥʽ ʧʽʜʭʦʜʠ. 

ʎʽ ʽʥʩʪʨʫʤʝʥʪʠ ʟʥʘʯʥʦ ʝʢʦʥʦʤʣʷʪʴ ʯʘʩ, ʫʩʫʚʘʶʪʴ ʧʦʪʨʝʙʫ ʚ ʛʣʠʙʦʢʠʭ 

ʪʝʭʥʽʯʥʠʭ ʟʥʘʥʥʷʭ ʽ ʚʽʜʢʨʠʚʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʦʩʚʽʪʠ, ʤʘʨʢʝʪʠʥʛʫ, ʨʦʟʚʘʛ ʪʘ 

ʦʩʦʙʠʩʪʠʭ ʧʨʦʻʢʪʽʚ. 
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ʄɽʊʆɼʀʏʅɯ ʆʉʅʆɺʀ ɺʀʂʆʈʀʉʊɸʅʅʗ ʐʊʋʏʅʆɻʆ ɯʅʊɽʃɽʂʊʋ ʋ 
ɺʀʂʃɸɼɸʅʅɯ ɸʉʊʈʆʅʆʄɯɰ 

ʉʘʜʽʚʥʠʢ ɺʣʘʜʠʩʣʘʚ ʆʣʝʛʦʚʠʯ 
ʟʜʦʙʫʚʘʯ ʜʨʫʛʦʛʦ (ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ) ʨʽʚʥʷ ʚʠʱʦʾ ʦʩʚʽʪʠ ʩʧʝʮʽʘʣʴʥʦʩʪʽ ʉʝʨʝʜʥʷ ʦʩʚʽʪʘ (ʌʽʟʠʢʘ ʪʘ 

ʘʩʪʨʦʥʦʤʽʷ), 
ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 

truelevi12@gmail.com 

ʄʦʭʫʥ ʉʝʨʛʽʡ ɺʦʣʦʜʠʤʠʨʦʚʠʯ 
ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʬʽʟʠʢʠ ʪʘ ʤʝʪʦʜʠʢʠ ʾʾ ʥʘʚʯʘʥʥʷ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ, 
mohun_sergey@ukr.net 

ʄʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ ʪʘ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ (ʤʝʪʦʜʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ 
ʢʦʤʧôʁ ʪʝʨ ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ ʘʙʦ ʨʦʙʠʪʴ ʚʽʜʢʨʠʪʪʷ ʪʝʧʝʨ ʪʚʝʨʜʦ ʟʘʢʨʽʧʠʣʠʩʷ ʚ 
ʘʩʪʨʦʥʦʤʽʾ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʽʥʪʝʛʨʘʮʽʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (ʐɯ) ʚ ʦʩʚʽʪʫ ʚʽʜʢʨʠʣʘ 
ʥʦʚʽ ʟʘʭʦʧʣʶʶʯʽ ʤʦʞʣʠʚʦʩʪʽ ʚ ʛʘʣʫʟʽ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʩʤʦʩʫ ʪʘ ʘʩʪʨʦʥʦʤʽʾ. ʋ ʮʽʡ 
ʩʪʘʪʪʽ ʤʠ ʧʨʝʜʩʪʘʚʠʤʦ ʟʚô̫ ʟʦʢ ʤʽʞ ʐɯ, ʜʦʩʣʽʜʞʝʥʥʷʤ ʢʦʩʤʦʩʫ ʪʘ ʘʩʪʨʦʥʦʤʽʻʶ ʚ 
ʦʩʚʽʪʽ. ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʟʽ ʩʚʦʻʶ ʟʜʘʪʥʽʩʪʶ ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʯʝʟʥʽ ʦʙʩʷʛʠ ʜʘʥʠʭ, 
ʘʥʘʣʽʟʫʚʘʪʠ ʩʢʣʘʜʥʽ ʤʦʜʝʣʽ ʪʘ ʧʨʠʡʤʘʪʠ ʨʦʟʫʤʥʽ ʨʽʰʝʥʥʷ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ 
ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʥʘʰʦʛʦ ʨʦʟʫʤʽʥʥʷ ʢʦʩʤʦʩʫ ʪʘ ʥʝʙʝʩʥʠʭ ʪʽʣ ʫ ʥʴʦʤʫ. 

ɺʧʨʦʚʘʜʞʫʶʯʠ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʫ ʢʦʥʪʝʢʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʩʤʦʩʫ ʪʘ 
ʘʩʪʨʦʥʦʤʽʾ, ʚʠʢʣʘʜʘʯʽ ʤʦʞʫʪʴ ʥʘʜʘʪʠ ʟʜʦʙʫʚʘʯʘʤ ʦʩʚʽʪʠ ʧʨʘʢʪʠʯʥʠʡ ʪʘ 
ʟʘʭʦʧʣʶʶʯʠʡ ʜʦʩʚʽʜ ʥʘʚʯʘʥʥʷ ï ʤʦʞʫʪʴ ʜʦʩʣʽʜʞʫʚʘʪʠ ʨʝʘʣʴʥʽ ʧʨʦʙʣʝʤʠ, ʟ ʷʢʠʤʠ 
ʩʪʠʢʘʶʪʴʩʷ ʥʘʫʢʦʚʮʽ ʪʘ ʽʥʞʝʥʝʨʠ, ʪʘʢʽ ʷʢ ʘʥʘʣʽʟ ʢʦʩʤʽʯʥʠʭ ʜʘʥʠʭ, ʧʨʦʻʢʪʫʚʘʥʥʷ ʽ 
ʢʝʨʫʚʘʥʥʷ ʨʦʙʦʪʦʪʝʭʥʽʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʪʘ ʽʥ. ɿʘʚʜʷʢʠ ʮʠʤ ʟʘʥʷʪʪʷʤ ʜʽʪʠ 
ʨʦʟʚʠʚʘʶʪʴ ʚʘʞʣʠʚʽ ʥʘʚʠʯʢʠ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ, ʩʧʽʚʧʨʘʮʽ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʾ 
ʜʘʥʠʭ, ʦʜʥʦʯʘʩʥʦ ʧʦʛʣʠʙʣʶʶʯʠ ʩʚʦʻ ʨʦʟʫʤʽʥʥʷ ɺʩʝʩʚʽʪʫ. ʂʨʽʤ ʪʦʛʦ, ʚʧʨʦʚʘʜʞʝʥʥʷ 
ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʩʤʦʩʫ ʪʘ ʥʘʚʯʘʥʥʷ ʘʩʪʨʦʥʦʤʽʾ ʚʠʭʦʚʫʻ ʚ 
ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʧʦʯʫʪʪʷ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ. ʊʝʭʥʦʣʦʛʽʾ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʪʘʢʽ ʷʢ 
ʘʣʛʦʨʠʪʤʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ, ʜʦʟʚʦʣʷʶʪʴ ʾʤ 
ʚʠʷʚʣʷʪʠ ʧʨʠʭʦʚʘʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚ ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʜʘʥʠʭ, ʩʠʤʫʣʶʚʘʪʠ ʢʦʩʤʽʯʥʽ 
ʤʽʩʽʾ ʪʘ ʜʦʩʣʽʜʞʫʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʤʘʡʙʫʪʥʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʩʤʦʩʫ. ʎʷ 
ʽʥʪʝʛʨʘʮʽʷ ʥʝ ʪʽʣʴʢʠ ʨʦʟʰʠʨʶʻ ʥʘʫʢʦʚʽ ʟʥʘʥʥʷ, ʘʣʝ ʡ ʩʧʨʠʷʻ ʾʭʥʽʡ ʪʚʦʨʯʦʩʪʽ ʪʘ 
ʫʷʚʽ. 

ʋ ʩʪʘʪʪʽ ʤʠ ʜʦʩʣʽʜʞʫʚʘʪʠʤʝʤʦ ʨʽʟʥʽ ʩʧʦʩʦʙʠ, ʷʢʠʤʠ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ 
ʟʤʽʥʶʻ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʩʤʦʩʫ ʪʘ ʘʩʪʨʦʥʦʤʽʯʥʫ ʦʩʚʽʪʫ. ʄʠ ʦʙʛʦʚʦʨʠʤʦ ʨʦʣʴ ʐɯ ʚ 
ʩʫʯʘʩʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʢʦʩʤʦʩʫ, ʚʢʣʶʯʝʥʥʷ ʐɯ ʚ ʘʩʪʨʦʥʦʤʽʯʥʫ ʦʩʚʽʪʫ, ʘ ʪʘʢʦʞ 
ʧʝʨʝʚʘʛʠ ʪʘ ʧʨʦʙʣʝʤʠ, ʧʦʚô̫ ʟʘʥʽ ʟ ʮʽʻʶ ʽʥʪʝʛʨʘʮʽʻʶ [2]. 

ʐɯ ʚʽʜʽʛʨʘʻ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ ʩʫʯʘʩʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʢʦʩʤʦʩʫ, ʜʦʟʚʦʣʷʶʯʠ 
ʥʘʤ ʛʣʠʙʰʝ ʟʘʛʣʠʙʣʶʚʘʪʠʩʴ ʫ ʪʘʻʤʥʠʮʽ ɺʩʝʩʚʽʪʫ. ʆʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʚʥʝʩʢʽʚ ʐɯ ʻ 
ʘʥʘʣʽʟ ʪʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ. ɿʘʚʜʷʢʠ ʚʝʣʠʯʝʟʥʽʡ ʢʽʣʴʢʦʩʪʽ ʜʘʥʠʭ, ʟʽʙʨʘʥʠʭ ʽʟ 
ʪʝʣʝʩʢʦʧʽʚ, ʘʣʛʦʨʠʪʤʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʤʦʞʫʪʴ ʦʙʨʦʙʣʷʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʮʽ 
ʜʘʥʽ, ʱʦʙ ʚʠʷʚʣʷʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʥʝʙʝʩʥʽ ʦʙô̒ ʢʪʠ ʪʘ ʨʦʙʠʪʠ 
ʧʨʦʛʥʦʟʠ. ʎʷ ʟʜʘʪʥʽʩʪʴ ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʢʽ ʥʘʙʦʨʠ ʜʘʥʠʭ ʽ ʦʪʨʠʤʫʚʘʪʠ ʟʥʘʯʫʱʫ 
ʽʥʬʦʨʤʘʮʽʶ, ʷʢʘ ʻ ʥʝʦʮʽʥʝʥʥʦʶ ʜʣʷ ʢʨʘʱʦʛʦ ʨʦʟʫʤʽʥʥʷ ɺʩʝʩʚʽʪʫ. 
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ɯʥʰʦʶ ʚʘʞʣʠʚʦʶ ʩʬʝʨʦʶ ʚʧʣʠʚʫ ʐɯ ʻ ʘʚʪʦʥʦʤʥʽ ʩʠʩʪʝʤʠ ʪʘ ʨʦʙʦʪʦʪʝʭʥʽʢʘ. 
ʈʦʙʦʪʠ ʪʘ ʤʘʨʩʦʭʦʜʠ ʟʽ ʰʪʫʯʥʠʤ ʽʥʪʝʣʝʢʪʦʤ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʢʦʩʤʽʯʥʠʭ ʤʽʩʽʷʭ 
ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ, ʷʢʽ ʻ ʟʘʥʘʜʪʦ ʨʠʟʠʢʦʚʘʥʠʤʠ ʘʙʦ ʩʢʣʘʜʥʠʤʠ ʜʣʷ ʣʶʜʝʡ. ʎʽ 
ʨʦʙʦʪʠ ʤʦʞʫʪʴ ʧʝʨʝʤʽʱʘʪʠʩʷ ʧʦ ʥʝʙʝʟʧʝʯʥʠʭ ʪʝʨʠʪʦʨʽʷʭ, ʟʙʠʨʘʪʠ ʟʨʘʟʢʠ ʪʘ 
ʧʨʦʚʦʜʠʪʠ ʝʢʩʧʝʨʠʤʝʥʪʠ, ʢʝʨʫʶʯʠʩʴ ʘʣʛʦʨʠʪʤʘʤʠ ʐɯ. ʊʘʢʘ ʽʥʪʝʛʨʘʮʽʷ ʰʪʫʯʥʦʛʦ 
ʽʥʪʝʣʝʢʪʫ ʪʘ ʨʦʙʦʪʦʪʝʭʥʽʢʠ ʥʝ ʪʽʣʴʢʠ ʨʦʟʰʠʨʶʻ ʥʘʰʽ ʤʦʞʣʠʚʦʩʪʽ ʚ ʜʦʩʣʽʜʞʝʥʥʽ 
ʢʦʩʤʦʩʫ, ʘʣʝ ʡ ʥʘʜʘʻ ʟʜʦʙʫʚʘʯʘʤ ʦʩʚʽʪʠ ʤʦʞʣʠʚʽʩʪʴ ʜʽʟʥʘʪʠʩʷ ʧʨʦ ʙʫʜʦʚʫ ʪʘ 
ʧʨʠʥʮʠʧ ʜʽʾ ʪʘʢʠʭ ʩʠʩʪʝʤ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʐɯ, ʚʠʢʣʘʜʘʯʽ ʤʦʞʫʪʴ 
ʩʪʚʦʨʶʚʘʪʠ ʽʥʪʝʨʘʢʪʠʚʥʽ ʩʠʤʫʣʷʮʽʾ ʪʘ ʤʦʜʝʣʽ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʟʜʦʙʫʚʘʯʘʤ ʦʩʚʽʪʠ 
ʜʦʩʣʽʜʞʫʚʘʪʠ ɺʩʝʩʚʽʪ ʫ ʚʽʨʪʫʘʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ. ʎʽ ʩʠʤʫʣʷʮʽʾ ʤʦʞʫʪʴ 
ʤʦʜʝʣʶʚʘʪʠ ʨʫʭ ʥʝʙʝʩʥʠʭ ʪʽʣ, ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʫʪʚʦʨʝʥʥʷ ʛʘʣʘʢʪʠʢ ʽ ʜʝʤʦʥʩʪʨʫʚʘʪʠ 
ʩʢʣʘʜʥʽ ʘʩʪʨʦʥʦʤʽʯʥʽ ʷʚʠʱʘ. ʎʝʡ ʧʨʘʢʪʠʯʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʟʜʦʙʫʚʘʯʘʤ ʦʩʚʽʪʠ 
ʝʬʝʢʪʠʚʥʽʰʝ ʩʧʨʠʡʤʘʪʠ ʘʙʩʪʨʘʢʪʥʽ ʧʦʥʷʪʪʷ ʪʘ ʛʣʠʙʰʝ ʨʦʟʫʤʽʪʠ ʧʨʠʥʮʠʧʠ 
ʘʩʪʨʦʥʦʤʽʾ, ʱʦ ʧʦʢʘʟʘʥʦ ʚ ʧʨʘʮʷʭ [1; 3; 5]. 

ʉʠʤʫʣʷʮʽʾ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʻ ʚʘʞʣʠʚʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ 
ʚʩʝʩʚʽʪʫ ʪʘ ʥʘʚʯʘʥʥʷ ʘʩʪʨʦʥʦʤʽʾ. ɸʣʛʦʨʠʪʤʠ ʐɯ ʤʦʞʫʪʴ ʧʦʢʨʘʱʠʪʠ ʮʽ 
ʽʥʩʪʨʫʤʝʥʪʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʙʽʣʴʰ ʨʝʘʣʽʩʪʠʯʥʝ ʪʘ ʽʥʪʝʨʘʢʪʠʚʥʝ ʤʦʜʝʣʶʚʘʥʥʷ. 
ʉʠʤʫʣʷʮʽʾ ʥʘ ʦʩʥʦʚʽ ʐɯ ʤʦʞʫʪʴ ʚʽʜʪʚʦʨʶʚʘʪʠ ʨʫʭ ʥʝʙʝʩʥʠʭ ʪʽʣ, ʤʦʜʝʣʶʚʘʪʠ 
ʬʦʨʤʫʚʘʥʥʷ ʟʽʨ ʽ ʛʘʣʘʢʪʠʢ ʽ ʥʘʚʽʪʴ ʚʽʜʪʚʦʨʶʚʘʪʠ ʽʩʪʦʨʠʯʥʽ ʢʦʩʤʽʯʥʽ ʤʽʩʽʾ. 
ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʟʜʦʙʫʚʘʯʽ ʦʩʚʽʪʠ ʤʦʞʫʪʴ ʜʦʩʣʽʜʞʫʚʘʪʠ ɺʩʝʩʚʽʪ 
ʫ ʜʠʥʘʤʽʯʥʦʤʫ ʪʘ ʟʘʭʦʧʣʶʶʯʦʤʫ ʚʽʨʪʫʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʜʦʟʚʦʣʷʶʯʠ ʾʤ 
ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʩʢʣʘʜʥʽ ʘʩʪʨʦʥʦʤʽʯʥʽ ʢʦʥʮʝʧʮʽʾ ʪʘ ʷʚʠʱʘ. 

ʐɯ ʪʘʢʦʞ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʩʠʤʫʣʷʮʽʾ, ʘʜʘʧʪʦʚʘʥʽ ʜʦ 
ʧʦʪʨʝʙ ʪʘ ʽʥʪʝʨʝʩʽʚ ʦʢʨʝʤʠʭ ʦʩʽʙ. ɸʜʘʧʪʫʶʯʠʩʴ ʜʦ ʾʭ ʧʨʦʛʨʝʩʫ ʫ ʥʘʚʯʘʥʥʽ ʽ, 
ʚʽʜʧʦʚʽʜʥʦ, ʥʘʣʘʰʪʦʚʫʶʯʠ ʧʘʨʘʤʝʪʨʠ ʩʠʤʫʣʷʮʽʾ, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʤʦʞʝ 
ʟʘʙʝʟʧʝʯʠʪʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʡ ʜʦʩʚʽʜ ʥʘʚʯʘʥʥʷ, ʛʘʨʘʥʪʫʶʯʠ, ʱʦ ʢʦʞʝʥ ʟʜʦʙʫʚʘʯ 
ʦʩʚʽʪʠ ʙʫʜʝ ʟʘʣʫʯʝʥʠʡ ʫ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʦʩʷʛʥʫʪʦʛʦ ʥʠʤ ʨʽʚʥʷ. 

ɿʘʣʫʯʝʥʥʷ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʜʦ ʧʨʘʢʪʠʯʥʠʭ ʧʨʦʻʢʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʧʦʚô̫ ʟʘʥʠʭ ʽʟ ʜʦʩʣʽʜʞʝʥʥʷʤ ʚʩʝʩʚʽʪʫ, ʻ ʝʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ 
ʧʽʜʚʠʱʠʪʠ ʽʥʪʝʨʝʩ ʽ ʨʦʟʚʠʥʫʪʠ ʾʭʥʽ ʥʘʚʠʯʢʠ. ʇʝʜʘʛʦʛʠ ʧʦʚʠʥʥʽ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʫ 
ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ ʧʨʦʻʢʪʠ, ʜʝ ʟʜʦʙʫʚʘʯʽ ʙʫʜʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ 
ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ, ʧʦʚô̫ ʟʘʥʠʭ ʟ ʘʩʪʨʦʥʦʤʽʻʶ. ʅʘʧʨʠʢʣʘʜ, ʚʦʥʠ ʤʦʞʫʪʴ 
ʨʦʟʨʦʙʣʷʪʠ ʘʣʛʦʨʠʪʤʠ ʐɯ ʜʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʥʝʙʝʩʥʠʭ ʦʙô̒ ʢʪʽʚ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ 
ʘʩʪʨʦʥʦʤʽʯʥʠʭ ʧʦʜʽʡ ʘʙʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʢʦʩʤʽʯʥʠʭ ʤʽʩʽʡ ʪʘ ʽʥʰʝ. 

ʎʽ ʧʨʦʻʢʪʠ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʘʙʦ ʚ ʢʦʤʘʥʜʘʭ, ʜʦʟʚʦʣʷʶʯʠ 
ʟʜʦʙʫʚʘʯʘʤ ʦʩʚʽʪʠ ʩʧʽʚʧʨʘʮʶʚʘʪʠ, ʦʙʜʫʤʫʚʘʪʠ ʽʜʝʾ ʪʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʚʽʡ ʪʚʦʨʯʠʡ 
ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʧʦʰʫʢʫ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ ʐɯ. ʇʨʘʮʶʶʯʠ ʥʘʜ ʪʘʢʠʤʠ ʧʨʦʻʢʪʘʤʠ, 
ʚʦʥʠ ʨʦʟʚʠʚʘʪʠʤʫʪʴ ʢʨʠʪʠʯʥʝ ʤʠʩʣʝʥʥʷ, ʥʘʚʠʯʢʠ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʪʘ 
ʦʪʨʠʤʫʚʘʪʠʤʫʪʴ ʧʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʐɯ ʚ ʢʦʥʪʝʢʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ 
ʚʩʝʩʚʽʪʫ. 

ʍʦʯʘ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʤʘʻ ʯʠʩʣʝʥʥʽ ʧʝʨʝʚʘʛʠ, ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʝʪʠʯʥʽ, 
ʩʦʮʽʘʣʴʥʽ ʪʘ ʧʨʘʚʦʚʽ ʤʽʨʢʫʚʘʥʥʷ, ʧʦʚô̫ ʟʘʥʽ ʟ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʫ ʜʦʩʣʽʜʞʝʥʥʽ 
ʚʩʝʩʚʽʪʫ ʪʘ ʘʩʪʨʦʥʦʤʽʯʥʽʡ ʦʩʚʽʪʽ. ʇʝʜʘʛʦʛʠ ʧʦʚʠʥʥʽ ʧʝʨʝʢʦʥʘʪʠʩʷ, ʱʦ ʰʪʫʯʥʠʡ 
ʽʥʪʝʣʝʢʪ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʘʣʴʥʦ ʪʘ ʝʪʠʯʥʦ, ʧʦʚʘʞʘʶʯʠ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ, 
ʟʘʭʠʩʪ ʜʘʥʠʭ ʪʘ ʽʥʢʣʶʟʠʚʥʽʩʪʴ. ʂʨʽʤ ʪʦʛʦ, ʟʘʮʽʢʘʚʣʝʥʽ ʩʪʦʨʦʥʠ ʧʦʚʠʥʥʽ 
ʚʨʘʭʦʚʫʚʘʪʠ ʩʦʮʽʘʣʴʥʠʡ ʚʧʣʠʚ ʽʥʪʝʛʨʘʮʽʾ ʐɯ ʚ ʦʩʚʽʪʫ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʩʧʨʘʚʝʜʣʠʚʦʛʦ 
ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 
ʟʘʧʦʙʽʛʘʥʥʷ ʮʠʬʨʦʚʦʾ ʥʝʩʧʨʘʚʝʜʣʠʚʦʩʪʽ [4]. 



ʉɽʂʎɯʗ: ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʚ ʦʩʚʽʪʽ 

çʉʫʯʘʩʥʽ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: ʜʦʩʚʽʜ, ʪʝʥʜʝʥʮʽʾ, ʧʝʨʩʧʝʢʪʠʚʠè, 10 ʢʚʽʪʥʷ 2025, ˉ 15 
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ɯʥʪʝʛʨʘʮʽʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʜʦʩʣʽʜʞʝʥʥʷ ʚʩʝʩʚʽʪʫ ʪʘ ʘʩʪʨʦʥʦʤʽʯʥʦʾ 
ʦʩʚʽʪʠ ʤʦʞʝ ʨʝʚʦʣʶʮʽʦʥʽʟʫʚʘʪʠ ʩʧʦʩʽʙ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʦʟʫʤʽʥʥʷ ʩʚʽʪʫ, ʱʦ ʥʘʩ 
ʦʪʦʯʫʻ. ɻʦʪʫʶʯʠ ʟʜʦʙʫʚʘʯʽʚ ʦʩʚʽʪʠ ʜʦ ʤʘʡʙʫʪʥʴʦʛʦ, ʢʝʨʦʚʘʥʦʛʦ ʰʪʫʯʥʠʤ 
ʽʥʪʝʣʝʢʪʦʤ, ʤʠ ʤʦʞʝʤʦ ʜʘʪʠ ʾʤ ʟʤʦʛʫ ʩʪʘʪʠ ʥʘʩʪʫʧʥʠʤ ʧʦʢʦʣʽʥʥʷʤ ʚʯʝʥʠʭ, 
ʽʥʞʝʥʝʨʽʚ ʽ ʥʦʚʘʪʦʨʽʚ ʫ ʮʠʭ ʛʘʣʫʟʷʭ. ʆʜʥʘʢ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʦ ʨʦʟʛʣʷʥʫʪʠ 
ʝʪʠʯʥʽ, ʩʦʮʽʘʣʴʥʽ ʪʘ ʶʨʠʜʠʯʥʽ ʤʽʨʢʫʚʘʥʥʷ, ʧʦʚô̫ ʟʘʥʽ ʟ ʐɯ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʾʭ 
ʚʽʜʧʦʚʽʜʘʣʴʥʝ ʪʘ ʩʧʨʘʚʝʜʣʠʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʈʦʙʣʷʯʠ ʮʝ, ʤʠ ʤʦʞʝʤʦ ʧʦʚʥʽʩʪʶ 
ʨʦʟʢʨʠʪʠ ʧʦʪʝʥʮʽʘʣ ʐɯ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʚʩʝʩʚʽʪʫ ʪʘ ʘʩʪʨʦʥʦʤʽʯʥʽʡ ʦʩʚʽʪʽ ʥʘ ʙʣʘʛʦ 
ʤʘʡʙʫʪʥʽʭ ʧʦʢʦʣʽʥʴ. 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʂʫʣʴʯʠʮʴʢʠʡ ʈ.ɺ., ʄʦʭʫʥ ʉ.ɺ. ʆʛʣʷʜ ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 
ʧʽʜ ʯʘʩ ʚʠʢʣʘʜʘʥʥʷ ʘʩʪʨʦʥʦʤʽʾ. ʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʥʦʚʘʮʽʡʥʽ ʤʝʪʦʜʠʢʠ ʥʘʚʯʘʥʥʷ: 
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ʐʠʟʦʬʨʝʥʽʷ ʥaʣʝʞʠʪʴ ʜʦ ʥaʡʪʷʞʯʠʭ ʧʩʠʭʽʯʥʠʭ ʨʦʟʣʘʜʽʚ, ʱʦ ʚʨʘʞʘʻ 

ʧʨʠʙʣʠʟʥʦ 1 % ʥʘʩʝʣʝʥʥʷ ʩʚʽʪʫ [1]. ʍʚʦʨʦʙa ʭaʨaʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʻʜʥʘʥʥʷʤ 

ʩʠʤʧʪʦʤʽʚ (ʤʘʨʝʥʥʷ, ʛʘʣʶʮʠʥʘʮʽʾ), ʢʦʛʥʽʪʠʚʥʠʭ ʧʦʨʫʰʝʥʴ ʪʘ ʚʠʥʷʪʢʦʚʠʭ 

ʤʦʚʣʝʥʥʻʚʠʭ ʽ ʧʦʚʝʜʽʥʢʦʚʠʭ ʘʥʦʤʘʣʽʡ. ɼʽʘʛʥʦʩʪʠʢa ʰʠʟʦʬʨʝʥʽʾ ʪʨʘʜʠʮʽʡʥʦ 

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʢʣʽʥʽʯʥʦʤʫ ʽʥʪʝʨʚôʁ  ʪʘ ʩʧʦʩʪʝʨʝʞʝʥʥʽ ʟʘ ʧʦʚʝʜʽʥʢʦʶ ʧaʮʽʻʥʪʘ. 

ʆʙô̒ ʢʪʠʚʥʽ ʙʽʦʤʘʨʢeʨʠ (ʥʘʧʨʠʢʣʘʜ, ʜʘʥʽ ʥeʡʨʦʚʽʟʫʘʣʽʟʘʮʽʾ ʯʠ ʣʘʙʦʨʘʪʦʨʥʽ 

ʪʝʩʪʠ) ʥʘʨʘʟi ʚʽʜʩʫʪʥʽ, ʪʦʤʫ ʚʠʷʚʣʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʥʷ ʯʘʩʪʦ ʩʫʙô̒ ʢʪʠʚʥʝ ʽ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʜʦʩʚʽʜʫ ʣʽʢʘʨʷ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʟʥʴʦʛʦ ʚʠʷʚʣʝʥʥʷ ʭʚʦʨʦʙʠ ʪa ʟaʪʨʠʤʢʠ 

ʧʦʯʘʪʢʫ ʣʽʢʫʚʘʥʥʷ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʧʨʦʛʥʦʟ. 

ʆʜʥʠʤ ʽʟ ʥʦʚʽʪʥʽʭ ʰʣʷʭʽʚ ʨʦʟʚô̫ ʟʘʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʡ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (ʐɯ) ʜʣʷ aʚʪʦʤʘʪʠʯʥʦʛʦ aʥʘʣʽʟʫ ʪʠʭ ʦʟʥʘʢ ʫ 

ʤʦʚʣʝʥʥʽ ʪʘ ʧʦʚʝʜʽʥʮʽ ʧaʮʽʻʥʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʧʦʤʽʪʥʠʤʠ ʥʝʦʟʙʨʦʻʥʠʤ ʦʢʦʤ. 
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ɺiʜʦʤʦ, ʱʦ ʧʨʠ ʰʠʟʦʬʨʝʥiʾ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʭaʨʘʢʪʝʨʥʽ ʤʦʚʣʝʥʥʻʚʽ ʧʦʨʫʰʝʥʥʷ: 

ʟʥʠʞʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʫ ʤoʚʣʝʥʥʽ (ʥʝʙaʛʘʪʦʩʣʽʚʥʽʩʪʴ, ʦʙʤʝʞʝʥʠʡ ʩʣʦʚʥʠʢʦʚʠʡ 

ʟʘʧʘʩ) ʪʘ ʧʦʨʫʰʝʥʥʷ ʧʣʠʥʥʦʩʪʽ ʚʠʤʦʚʠ (ʯaʩʪʽ ʧʘʫʟʠ, ʚʘʛʘʥʥʷ, ʨʦʟʽʨʚʘʥʽʩʪʴ 

ʚʠʩʣʦʚʣʶʚʘʥʴ) [1]. ʊʘʢʦʞ ʜʣʷ ʰʠʟʦʬʨʝʥʽʾ ʧʨʠʪʘʤʘʥʥʽ ʟʤʽʥʠ ʧʦʚʝʜʽʥʢʦʚʦʛʦ 

ʭʘʨʘʢʪʝʨʫ ï ʥʘʧʨʠʢʣʘʜ, ʟʛʣaʜʞʝʥʠʡ ʘʬʝʢʪ (ʦʙʤʝʞʝʥʘ ʤʽʤʽʢʘ, ʞʝʩʪʠʢʫʣʷʮʽʷ), 

ʥʝʟʚʠʯʥʽ ʨʫʭʠ, a ʪʘʢʦʞ ʟʥʠʞʝʥʥʷ ʩʦʮʽʘʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ. ʎʽ ʧʨʦʷʚʠ ʤʦʞʫʪʴ 

ʩʣʫʛʫʚʘʪʠ ʤaʨʢeʨaʤʠ ʟaʭʚʦʨʶʚʘʥʥʷ, ʘʣʝ ʾʭ ʢʽʣʴʢʽʩʥʠʡ aʥʘʣʽʟ ʫ ʨʫʪʠʥʥʽʡ ʧʨaʢʪʠʮʽ 

ʨʘʥʽʰʝ ʙʫʚ ʫʩʢʣaʜʥʝʥʠʡ. 

ʉʫʯʘʩʥʽ ʜoʩʷʛʥʝʥʥʷ ʫ ʩʬʝʨʽ ʤaʰʠʥʥʦʛʦ ʥaʚʯʘʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʧʨʠʨʦʜʥʦʾ 

ʤʦʚʠ ʚʽʜʢʨʠʣʠ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨaʥʥʴʦʛʦ ʚʠʷʚʣʝʥʥʷ ʧʩʠʭʽʯʥʠʭ ʨʦʟʣʘʜʽʚ ʟʘ 

ʣʽʥʛʚʽʩʪʠʯʥʠʤʠ ʽ ʧʦʚʝʜʽʥʢʦʚʠʤʠ ʧʨʦʷʚaʤʠ. ɿʦʢʨʝʤʘ, ʤʝʪʦʜʠ ʐɯ ʟʜaʪʥʽ ʚʠʷʚʣʷʪʠ 

ʪʦʥʢʽ ʚʽʜʭʠʣʝʥʥʷ ʫ ʤʦʚʣʝʥʥʽ ʪʘ ʚʠʨaʟʽ ʦʙʣʠʯʯʷ, ʷʢʽ ʧʝʨʝʜʫʶʪʴ ʧʦʚʥʦʤʫ ʨʦʟʚʠʪʢʫ 

ʧʩʠʭʦʟʫ [3]. ʎʝ ʜʦʟʚʦʣʷʻ ʩʬʦʨʤʫʚaʪʠ ʪaʢ ʟʚaʥʠʡ çʮʠʬʨʦʚʠʡ ʬʝʥʦʪʠʧè ʧʘʮʽʻʥʪʘ ï

 ʩʫʢʫʧʥʽʩʪʴ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʡʦʛʦ ʤʦʚʥʦʾ ʪʘ ʧʦʚʝʜʽʥʢʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ. ʎʝʡ 

ʬʝʥʦʪʠʧ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʚʠʥʠʢʥʝʥʥʷ ʰʠʟʦʬʨʝʥʽʾ ʪʘ 

ʽʥʰʠʭ ʧʩʠʭʦʪʠʯʥʠʭ ʨʦʟʣʘʜʽʚ. 

ɺʘʞʣʠʚʦ ʨoʟʫʤʽʪʠ, ʱo ʐɯ ʻ ʧoʪʫʞʥʠʤ ʧoʤʽʯʥʠʢʦʤ ʣʽʢaʨʷ ʚ ʡʦʛʦ ʱʦʜʝʥʥʽʡ 

ʜʽʘʛʥʦʩʪʠʯʥʽʡ ʧʨʘʢʪʠʮʽ. ʊeʭʥoʣoʛʽʾ ʐɯ ʟʜaʪʥʽ ʜoʧʦʤoʛʪʠ ʚ oʙʨoʙʮʽ ʪʘ aʥaʣʽʟʽ 

ʜaʥʠʭ, aʣʝ oʩʪʘʪoʯʥʝ ʨʽʰeʥʥʷ ʧʨo ʜʽaʛʥʦʟ ʽ ʣʽʢʫʚaʥʥʷ ʧʦʚʠʥʥʦ ʙaʟʫʚʘʪʠʩʷ ʥa 

ʢʣʽʥʽʯʥʦʤʫ ʜoʩʚʽʜʽ ʣʽʢʘʨʷ. ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ, ʽʥʪeʛʨʘʮʽʷ ʪaʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʥʘʚʯʘʣʴʥʽ 

ʧʨʦʮʝʩʠ ʚ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ ʻ ʚaʞʣʠʚʠʤ ʢʨoʢoʤ ʫ ʧʽʜʛʦʪʦʚʮʽ 

ʤaʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʟ ʧʩʠʭʽʘʪʨʽʾ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʽʪʥʽʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ 

ʨʘʥʥʴʦʛʦ ʚʠʷʚʣʝʥʥʷ ʧʩʠʭʽʯʥʠʭ ʨʦʟʣʘʜʽʚ. ʆʪʞʝ, ʘʢʪʫʘʣʴʥʦʶ ʥʘʫʢʦʚʦʶ ʧʨʦʙʣʝʤʦʶ ʻ 

ʨʦʟʨʦʙʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʪʦʜʽʚ ʐɯ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʰʠʟʦʬʨʝʥʽʾ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʤʦʚʣʝʥʥʷ ʽ ʧʦʚʝʜʽʥʢʦʚʠʭ ʤʘʨʢʝʨʽʚ. 

ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʟô̫ ʚʠʣʦʩʷ ʙʘʛʘʪʦ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʠʩʚʷʯʝʥʠʭ ʚʠʢʦʨʠʩʪʘʥʥʶ 

ʐɯ ʚ ʧʩʠʭʽʘʪʨʽʾ, ʟʦʢʨʝʤa ʜʣʷ ʜʽaʛʥʦʩʪʠʢʠ ʰʠʟʦʬʨʝʥʽʾ [1; 3]. ʄʦʞʥa ʚʠʜʽʣʠʪʠ ʜʚa 

ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ: ʧʝʨʝʚʽʨʢʘ ʚʝʨʙaʣʴʥʦʾ ʧʨʦʜʫʢʮʽʾ (ʫʩʥʦʾ ʘʙʦ ʧʠʩʴʤʦʚʦʾ ʤʦʚʠ 

ʧʘʮʽʻʥʪʽʚ) ʪʘ ʦʮʽʥʢʘ ʥʝʚʝʨʙʘʣʴʥʠʭ ʧʦʚʝʜʽʥʢʦʚʠʭ ʤʘʨʢʝʨʽʚ (ʤʽʤʽʢʘ, ʛʦʣʦʩ, ʤʦʪʦʨʠʢʘ 

ʪʦʱʦ). ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʤʝʪʦʜʠ ʦʙʨʦʙʢʠ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ ʪʘ 

aʚʪʦʤʘʪʠʯʥʦʛʦ ʨʦʟʧʽʟʥʘʚaʥʥʷ ʤʦʚʣʝʥʥʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʣʽʥʛʚʽʩʪʠʯʥʠʭ aʥʦʤʘʣʽʡ, 

ʧʨʠʪʘʤʘʥʥʠʭ ʰʠʟʦʬʨʝʥʽʾ. ʋ ʜʨʫʛʦʤʫ ï aʣʛʦʨʠʪʤʠ ʢʦʤʧôʁ ʪʝʨʥʦʛʦ ʙʘʯʝʥʥʷ ʽ ʟʨʘʟʦʢ-

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʜʣʷ ʦʮʽʥʢʠ ʚʠʨʘʟʫ ʦʙʣʠʯʯʷ, ʨʫʭʽʚ, ʛʦʣʦʩʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʧʘʮʽʻʥʪʘ. ʆʙʠʜʚa ʥaʧʨʷʤʢʠ ʯʘʩʪʦ ʜʦʧʦʚʥʶʶʪʴ ʦʜʠʥ ʦʜʥʦʛʦ, ʬʦʨʤʫʶʯʠ ʤʫʣʴʪʠ-

ʤʦʜʘʣʴʥʽ ʤʦʜʝʣʽ ʜʽʘʛʥʦʩʪʠʢʠ. 

ʅʝʛʘʪʠʚʥʽ ʩʠʤʧʪʦʤʠ ʰʠʟʦʬʨʝʥʽʾ ʚʢʣʶʯʘʶʪʴ ʟʙʽʜʥʝʥʥʷ ʤʦʚʠ ʪʘ ʧʦʨʫʰʝʥʥʷ 

ʟʚô̫ ʟʥʦʩʪʽ ʤʠʩʣʝʥʥʷ, ʱʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ ʤʦʚʣʝʥʥʽ ʧaʮʽʻʥʪʘ [4]. ʊʦʤʫ ʙʘʛʘʪʦ 

ʥʘʫʢʦʚʮʽʚ ʟʚʝʨʥʫʣʠʩʷ ʜʦ aʥʘʣʽʟʫ ʤʦʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʷʢ ʤʦʞʣʠʚʠʭ ʤʘʨʢʝʨʽʚ 

ʟʘʭʚʦʨʶʚʘʥʥʷ. ʐɯ ʜʦʟʚʦʣʷʻ ʢʽʣʴʢʽʩʥʦ ʦʮʽʥʶʚʘʪʠ ʤʦʚʣʝʥʥʷ ï ʷʢ ʪʝʢʩʪʦʚʠʡ 

ʩʢʣʘʜʥʠʢ (ʱʦ ʛʦʚʦʨʠʪʴ ʧʘʮʽʻʥʪ), ʪʘʢ ʽ aʢʫʩʪʠʯʥʫ (ʷʢ ʛʦʚʦʨʠʪʴ). ʉeʨʝʜ ʤʝʪʦʜʽʚ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʢʩʪʫ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʷʶʪʴ ʚʠʤʽʨʶʚʘʥʥʶ ʩʝʤʘʥʪʠʯʥʦʾ 

ʥaʩʠʯʝʥʦʩʪʽ ʪʘ ʢʦʛʝʨʝʥʪʥʦʩʪʽ ʤʦʚʣʝʥʥʷ. ʉʝʤʘʥʪʠʯʥa ʥaʩʠʯʝʥʽʩʪʴ ʚʽʜʦʙʨʘʞʘʻ 

ʢʽʣʴʢʽʩʪʴ ʟʤʽʩʪʦʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʩʣʦʚʦ ʫ ʚʠʩʣʦʚʣʶʚʘʥʥʽ; ʫ ʧʘʮʽʻʥʪʽʚ ʽʟ 

ʰʠʟʦʬʨʝʥʽʻʶ ʮʝʡ ʧʦʢaʟʥʠʢ, ʷʢ ʧʨaʚʠʣʦ, ʜʦʚʦʣʽ ʥʠʟʴʢʠʡ, ʪʦʙʪʦ ʾʭʥʽ ʚʠʩʣʦʚʣʶʚaʥʥʷ 
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ʤʘʶʪʴ ʥʦʨʤʘʣʴʥʠʡ ʦʙʩʷʛ ʩʣʽʚ, aʣʝ ʻ ʤʝʥʰ ʽʥʬʦʨʤaʪʠʚʥʠʤʠ [4]. ʂʦʛʝʨʝʥʪʥʽʩʪʴ 

ʤʦʚʣʝʥʥʷ ʦʮʽʥʶʻ ʟʚô̫ ʟʥʽʩʪʴ ʪʘ ʣʦʛʽʯʥʽʩʪʴ ʚʠʢʣʘʜʫ ʜʫʤʦʢ; ʧʨʠ ʰʠʟʦʬʨʝʥʽʾ ʯʘʩʪʦ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨoʟʽʨʚʘʥʽʩʪʴ ʤʠʩʣʝʥʥʷ ï ʨʘʧʪʦʚʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʪʝʤʠ, ʥʝʣʦʛʽʯʥʽ 

ʧʝʨʝʩʪʨʠʙʫʚʘʥʥʷ ʤʽʞ ʽʜʝʷʤʠ. 

ɿʘ ʜʦʧʦʤʦʛʦʶ ʘʣʛʦʨʠʪʤʽʚ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʮʽ ʪʦʥʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʤʦʞʥʘ ʘʚʪʦʤʘʪʠʯʥʦ ʢʽʣʴʢʽʩʥʦ ʚʠʤʽʨʷʪʠ ʥʘ ʦʩʥʦʚʽ ʨʦʟʰʠʬʨʦʚʘʥʠʭ aʫʜʽʦʟaʧʠʩʽʚ ʘʙʦ 

ʪʝʢʩʪʽʚ ʧʘʮʽʻʥʪʽʚ. ʊaʢ, ʫ ʜʦʩʣʽʜʞʝʥʥʽ N. Rezaii ʪʘ ʩʧʽʚʘʚʪʦʨʽʚ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʤʝʪʦʜ ʨʦʟʨʘʭʫʥʢʫ ʩʝʤʥaʪʠʯʥʦʾ ʛʫʩʪʠʥʠ ʚʠʩʣʦʚʣʶʚʘʥʴ ʪʘ ʨʦʟʙʦʨʫ ʾʭ ʧʨʠʭʦʚʘʥʦʛʦ 

ʟʤʽʩʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʝʢʪʦʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʩʣʽʚ [4]. ʋ 40 ʦʩʽʙ ʽʟ ʛʨʫʧʠ 

ʚʠʩʦʢʦʛʦ ʨʠʟʠʢʫ ʧʩʠʭʦʟʫ ʪaʢʽ ʤʦʚʥʽ ʤʘʨʢʝʨʠ ʜʦʟʚʦʣʠʣʠ ʩʧʨʦʛʥʦʟʫʚʘʪʠ, ʭʪʦ ʟ ʥʠʭ 

ʧʝʨʝʡʜʝ ʜʦ ʧʝʨʰʦʛʦ ʝʧʽʟʦʜʫ ʧʩʠʭʦʟʫ, ʟ ʪʦʯʥʽʩʪʶ ʙʣʠʟʴʢʦ 90 %. 

ɯʥʰʠʤ ʢʣʶʯʦʚʠʤ ʜʞʝʨʝʣʦʤ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʩʠʭʽʯʥʠʡ ʩʪʘʥ ʧʘʮʽʻʥʪʘ ʻ 

ʥʝʚʝʨʙʘʣʴʥa ʧʦʚʝʜʽʥʢa. ʇʨʠ ʰʠʟʦʬʨʝʥʽʾ ʯaʩʪʦ ʚʽʜʟʥʘʯʘʶʪʴ ʝʤʦʮʽʡʥʝ ʚʠʩʥʘʞʝʥʥʷ ï

 ʤaʣʦʚʠʨʘʟʥʫ ʤʽʤʽʢʫ, ʟʙʽʜʥʝʥʫ ʞʝʩʪʠʢʫʣʷʮʽʶ, ʥʝʪʠʧʦʚʠʡ ʟoʨoʚʠʡ ʢʦʥʪʘʢʪ. ʊʦʤʫ, 

ʦʜʥʠʤ ʽʟ ʧeʨʩʧeʢʪʠʚʥʠʭ ʥaʧʨʷʤʽʚ ʟʘʩʪoʩʫʚʘʥʥʷ ʐɯ ʚ ʧʩʠʭʽʘʪʨʽʾ ʻ aʥaʣʽʟ 

ʥʝʚʝʨʙaʣʴʥʦʾ ʧʦʚʝʜʽʥʢʠ ʧaʮʽʻʥʪʽʚ, ʱʦ ʤaʻ ʚʝʣʠʢʝ ʜʽaʛʥʦʩʪʠʯʥʝ ʟʥaʯʝʥʥʷ ʧʨʠ 

ʰʠʟʦʬʨʝʥʽʾ. ʋ ʥʝʱʦʜʘʚʥʴʦʤʫ ʜoʩʣʽʜʞʝʥʥʽ ʄ. Stʝppan ʽ R. Zʽmmermann ʙʫʣo 

ʚʧʨoʚʘʜʞʝʥo ʤoʜʝʣʴ ʤaʰʠʥʥʦʛʦ ʥaʚʯaʥʥʷ ʜʣʷ ʢʣaʩʠʬʽʢʘʮʽʾ eʤʦʮʽʡ ʟa ʚʠʨaʟʦʤ 

oʙʣʠʯʯʷ ʧʽʜ ʯʘʩ ʧʩʠʭoʪʝʨʘʧʝʚʪʠʯʥʠʭ ʩeʩʽʡ. Aʣʛʦʨʠʪʤ ʜʝʤʦʥʩʪʨʫʚʘʚ ʟʜaʪʥʽʩʪʴ 

ʪoʯʥʦ ʨoʟʧʽʟʥʘʚʘʪʠ ʭaʨaʢʪʝʨʥʽ ʝʤoʮʽʡʥʽ ʰʘʙʣʦʥʠ, ʚʢʣʶʯʥʦ ʟ aʪʠʧʦʚʠʤʠ 

ʨʝaʢʮʽʷʤʠ, ʷʢʽ ʯʘʩʪo ʧʨʠʪaʤaʥʥʽ ʧaʮʽʻʥʪʘʤ ʽʟ ʰʠʟoʬʨʝʥʽʻʶ, ʪaʢʠʤʠ ʷʢ ʥʝaʜʝʢʚʘʪʥʽ 

ʘʙʦ ʩʫʧʝʨʝʯʣʠʚʽ ʤʽʢʨʦʚʠʨʘʟʠ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ, ʱʦ ʐɯ-ʘʥʘʣʽʟ 

ʤʽʤʽʢʠ ʟʜaʪʝʥ ʚʠʷʚʣʷʪʠ ʪʦʥʢʽ ʚʽʜʭʠʣʝʥʥʷ ʫ ʥʝʚʝʨʙʘʣʴʥʽʡ ʢʦʤʫʥʽʢʘʮʽʾ, ʷʢʽ ʚʘʞʢʦ 

ʟʘʬʽʢʩʫʚʘʪʠ ʥʝʦʟʙʨʦʻʥʠʤ oʢʦʤ, ʱʦ ʚʽʜʢʨʠʚaʻ ʥʦʚʽ ʤoʞʣʠʚoʩʪʽ ʜʣʷ ʨaʥʥʴʦʛo 

ʚʠʷʚʣʝʥʥʷ ʪa ʤʦʥʽʪʦʨʠʥʛʫ ʧʩʠʭʽʯʥʠʭ ʨʦʟʣʘʜʽʚ [2]. 

ɺʠʢʦʨʠʩʪaʥʥʷ ʐɯ ʜʣʷ ʜʽaʛʥʦʩʪʠʢʠ ʧʩʠʭʽʯʥʠʭ ʨʦʟʣʘʜʽʚ, ʟʦʢʨʝʤʘ ʰʠʟʦʬʨʝʥʽʾ, 

ʤaʻ ʨʷʜ ʽʩʪʦʪʥʠʭ ʧʝʨʝʚʘʛ: ʘʣʛʦʨʠʪʤʠ ʤʦʞʫʪʴ ʚʠʷʚʣʷʪʠ ʣʝʜʴ ʧʦʤʽʪʥʽ ʚʽʜʭʠʣʝʥʥʷ ʫ 

ʤʦʚʣʝʥʥʽ ʪʘ ʧʦʚʝʜʽʥʮʽ ʱʝ ʥa ʜʦʢʣʽʥʽʯʥʠʭ ʝʪaʧʘʭ (ʧʨʦʜʨʦʤʘʣʴʥʠʡ ʧʝʨʽʦʜ), ʢʦʣʠ 

ʟʚʠʯʘʡʥʠʡ ʦʛʣʷʜ ʥʝ ʬʽʢʩʫʻ ʷʚʥʠʭ ʩʠʤʧʪʦʤʽʚ [3]; ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʣʶʜʩʴʢʦʛʦ 

ʩʫʜʞʝʥʥʷ, ʷʢʝ ʤʦʞʝ ʙʫʪʠ ʩʫʙô̒ ʢʪʠʚʥʠʤ, ʐɯ ʥaʜʘʻ ʢʽʣʴʢʽʩʥʫ, ʚʽʜʪʚʦʨʶʚaʥʫ oʮʽʥʢʫ 

ʩʪaʥʫ ʧʘʮʽʻʥʪʘ [1]. ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʜʦʟʚʦʣʷʻ ʧʦʙʘʯʠʪʠ ʟʘʛʘʣʴʥʫ ʢʘʨʪʠʥʫ, ʘ ʪʘʢʦʞ 

ʥaʜaʻ ʨʽʚʥʽ ʫʤʦʚʠ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʫʩʽʤ ʧʘʮʽʻʥʪʘʤ; ʐɯ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʜʥʦʯʘʩʥʦ 

ʦʧʨʘʮʴʦʚʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʟ ʙʘʛʘʪʴʦʭ ʜʞʝʨʝʣ ï aʫʜʽʦʟʘʧʠʩʠ, ʚʽʜʝʦ, ʪʝʢʩʪʠ, ʜʘʥʽ 

ʜaʪʯʠʢʽʚ ï ʪʘ ʚʠʷʚʣʷʪʠ ʩʢʣʘʜʥʽ ʙʘʛʘʪʦʚʠʤʽʨʥʽ ʰʘʙʣʦʥʠ [3]; ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ 

ʜʘʶʪʴ ʟʤoʛʫ ʜʦʚʝʩʪʠ ʩʢʨʠʥiʥʛʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʦ ʚʽʜʜʘʣʝʥʠʭ ʘʙʦ ʤʘʣʦʜʦʩʪʫʧʥʠʭ 

ʨʝʛʽʦʥʽʚ [1], ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʦʰʠʨʠʪʠ ʧʦʢʨʘʱʝʥʥʷ ʨʘʥʥʴʦʾ ʜʽʘʛʥʦʩʪʠʢʠ 

ʰʠʟʦʬʨʝʥʽʾ. 

ɿaʩʪʦʩʫʚʘʥʥʷ ʐɯ ʜʣʷ ʜʽaʛʥʦʩʪʠʢʠ ʰʠʟʦʬʨʝʥʽʾ ʟʘ ʤʦʚʣʝʥʥʻʚʠʤʠ ʪʘ 

ʧʦʚʝʜʽʥʢʦʚʠʤʠ ʤaʨʢʝʨʘʤʠ ʻ ʽʥʥʦʚʘʮʽʡʥʠʤ ʥʘʧʨʷʤʦʤ, ʱʦ ʩʪʨʽʤʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ. 

ʉʫʯaʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ aʣʛʦʨʠʪʤʠ ʤaʰʠʥʥʦʛʦ ʥaʚʯʘʥʥʷ ʟʜaʪʥʽ 

ʚʠʷʚʣʷʪʠ ʭaʨaʢʪeʨʥi ʦʟʥʘʢʠ ʨʦʟʣʘʜʫ ï ʚʽʜ ʩʝʤʘʥʪʠʯʥʠʭ aʥʦʤaʣiʡ ʫ ʤʦʚʣʝʥʥʽ ʜʦ 

ʥʝʪʠʧʦʚʠʭ ʚʠʨaʟʽʚ ʦʙʣʠʯʯʷ ï ʟ ʜʦʚʦʣʽ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ [1ï4]. ɺʧʨʦʚaʜʞʝʥʥʷ 

ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʝ ʩyʪʪʻʚo ʧʦʢʨʘʱʠʪʠ ʨʘʥʥʻ ʚʠʷʚʣʝʥʥʷ ʰʠʟʦʬʨʝʥʽʾ, 
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ʦʙô̒ ʢʪʠʚʽʟʫʚʘʪʠ ʜʽaʛʥʦʩʪʠʢʫ ʪʘ ʜʦʧʦʚʥʠʪʠ ʢʣʽʥʽʯʥʝ ʦʙʩʪʝʞʝʥʥʷ ʢʽʣʴʢʽʩʥʠʤʠ 

ʜaʥʠʤʠ. 

ʆʩʦʙʣʠʚʫ ʫʚaʛʫ ʚʘʨʪʦ ʥaʜʘʪʠ iʥʪʝʛʨʘʮʽʾ ʮʠʭ ʪeʭʥʦʣʦʛʽʡ ʫ ʥaʚʯaʣʴʥʠʡ ʧʨoʮʝʩ 

ʜʣʷ ʟʜʦʙʫʚʘʯʽʚ ʚʠʱʦʾ ʤʝʜʠʯʥʦʾ ʦʩʚʽʪʠ, oʩʢʽʣʴʢʠ ʚoʥʠ ʜoʟʚoʣʷʶʪʴ ʤaʡʙʫʪʥʽʤ 

ʧʩʠʭʽaʪʨaʤ ʥe ʣʠʰe ʦʟʥʘʡoʤʠʪʠʩʷ ʟ ʥʦʚʽʪʥʽʤʠ ʤeʪoʜaʤʠ ʜʽaʛʥoʩʪʠʢʠ, a ʡ ʥaʙʫʚaʪʠ 

ʧʨaʢʪʠʯʥʠʭ ʥʘʚʠʯoʢ ʫ ʨoʙoʪi ʟ ʐɯ ʜʣʷ ʨaʥʥʴoʛo ʚʠʷʚʣeʥʥʷ ʧʩʠʭʽʯʥʠʭ ʨoʟʣʘʜʽʚ, ʱo 

ʫ ʧʨʦʬʝʩʽʡʥʦʤʫ ʤaʡʙʫʪʥʴʦʤʫ ʜʦʧʦʤʦʞʝ ʚ aʥaʣʽʟʽ ʩʢʣaʜʥʠʭ ʢʣʽʥʽʯʥʠʭ ʚʠʧʘʜʢʽʚ, ʜʝ 

ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʜʦʩʪʘʪʥʴʦ ʝʬʝʢʪʠʚʥʠʤʠ. 
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ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ (ʐɯ) ʧʦʪʫʞʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʷʢʠʡ ʦʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʚʩʝ 

ʛʣʠʙʰʝ ʧʨʦʥʠʢʘʻ ʚ ʩʬʝʨʫ ʤʝʜʠʯʥʦʾ ʦʩʚʽʪʠ. ʍʦʯ ʧʦʢʠ ʨʘʥʦ ʛʦʚʦʨʠʪʠ ʧʨʦ ʪʝ 

ʥʘʩʢʽʣʴʢʠ ʚʝʣʠʢʠʡ ʚʧʣʠʚ ʐɯ ʤʘʪʠʤʝ ʥʘ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʩʬʝʨʠ ʦʩʚʽʪʠ ʚ 

ʤʝʜʠʮʠʥʽ, ʥʝ ʤʦʞʥʘ ʥʝ ʚʠʟʥʘʪʠ, ʱʦ ʧʝʨʩʧʝʢʪʠʚʠ ʦʯʝʚʠʜʥʽ. ʆʜʥʽʻʶ ʟ 

ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʭ ʛʘʣʫʟʝʡ ʐɯ ʚ ʦʩʚʽʪʽ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʡʦʛʦ ʜʣʷ ʥʘʚʯʘʥʥʷ ʟ 

ʤʝʜʠʯʥʦʾ ʚʽʟʫʘʣʽʟʘʮʽʾ (ʄɺ). ʂʝʨʫʶʯʠʩʴ ʘʣʛʦʨʠʪʤʘʤʠ ʽʥʩʪʨʫʤʝʥʪ ʚʞʝ ʥʝʦʜʥʦʨʘʟʦʚʦ 

ʧʦʢʘʟʫʚʘʚ ʚʽʜʤʽʥʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚ ʜʽʘʛʥʦʩʪʠʮʽ ʤʝʜʠʯʥʠʭ ʟʦʙʨʘʞʝʥʴ. ʊʦʞ ʥʘʩʪʫʧʥʠʤ 

ʢʨʦʢʦʤ ʻ ʽʤʧʣʝʤʝʥʪʘʮʽʷ ʟʘʩʦʙʽʚ ʐɯ ʚ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʤʝʜʠʢʽʚ ʧʨʠ ʨʦʙʦʪʽ ʟ 

ʘʥʘʣʽʟʦʤ ʤʝʜʠʯʥʠʭ ʟʦʙʨʘʞʝʥʴ. 

ʐɯ ʽ, ʟʦʢʨʝʤʘ, ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʨʘʜʠʢʘʣʴʥʦ ʧʦʢʨʘʱʫʻ 

ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʄɺ, ʘʥʘʣʽʟ ʟʦʙʨʘʞʝʥʴ ʪʘ ʟʤʝʥʰʫʻ ʜʽʘʛʥʦʩʪʠʯʥʽ ʧʦʤʠʣʢʠ. ʉʬʝʨʘ 

ʄɺ ʻ ʩʘʤʝ ʪʽʻʶ ʩʬʝʨʦʶ ʱʦ ʥʘʡʩʪʨʽʤʢʽʰʝ ʨʦʟʚʠʚʘʻʪʴʩʷ ʽ ʥʘʜʟʚʠʯʘʡʥʦ ʩʠʣʴʥʦ 
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ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ [1]. ʊʦʞ ʩʧʝʮʽʘʣʽʩʪʠ ʫ ʩʬʝʨʽ ʄɺ 

ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʧʦʩʪʽʡʥʦʤʫ ʧʦʰʫʢʫ ʪʘ ʪʝʩʪʫʚʘʥʥʽ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ 

ʜʽʘʛʥʦʩʪʠʢʠ ʟʦʙʨʘʞʝʥʴ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʫʧ ʧʽʜʨʦʩʪʘʶʯʠʭ ʬʘʭʽʚʮʽʚ 

ʜʦ ʥʦʚʠʭ ʨʦʟʨʦʙʦʢ, ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ. ʆʜʥʽʻʶ ʟ 

ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʭ ʨʦʟʨʦʙʦʢ ʚ ʮʽʡ ʛʘʣʫʟʽ ʻ VIZ.ai [2] ï ʢʦʤʧʘʥʽʷ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʐɯ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʢʦʦʨʜʠʥʘʮʽʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʪʘ ʧʨʠʩʢʦʨʝʥʥʷ 

ʜʽʘʛʥʦʩʪʠʢʠ. ʇʣʘʪʬʦʨʤʘ ʘʥʘʣʽʟʫʻ ʤʝʜʠʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʪʘʢʽ ʷʢ ʂʊ, ʄʈʊ, ʪʘ ʥʘʜʘʻ 

ʧʨʘʮʽʚʥʠʢʘʤ ʘʣʛʦʨʠʪʤʠ ʜʣʷ ʦʮʽʥʢʠ ʩʠʪʫʘʮʽʾ ʜʣʷ ʧʨʠʰʚʠʜʰʝʥʥʷ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʥʷ. ʆʩʦʙʣʠʚʽʩʪʶ VIZ.ai ʻ ʪʝ, ʱʦ ʮʝ ʧʝʨʰʠʡ ʘʣʛʦʨʠʪʤ ʩʭʚʘʣʝʥʠʡ FDA ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʽʥʩʫʣʴʪʽʚ. ʆʩʥʦʚʥʠʤ ʚʠʢʣʠʢʦʤ ʥʘʨʘʟʽ ʻ ʽʤʧʣʝʤʝʥʪʘʮʽʷ ʧʦʜʽʙʥʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ ʦʜʨʘʟʫ ʫ ʥʘʚʯʘʣʴʥʠʡ ʧʨʦʮʝʩ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʴʦʛʦ 

ʩʪʚʦʨʶʶʪʴʩʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʧʨʦʛʨʘʤʠ ʜʣʷ ʩʪʫʜʝʥʪʽʚ-ʤʝʜʠʢʽʚ ʪʘ ʨʝʟʠʜʝʥʪʽʚ ʟ ʄɺ ʟ 

ʝʣʝʤʝʥʪʘʤʠ ʐɯ [3]. 

ʇʨʦʛʨʘʤʘ AI-RADS [4], ʱʦ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ɼʘʨʪʤʫʪʩʴʢʦʤʫ 

ʢʦʣʝʜʞʽ, ʤʘʻ ʥʘ ʤʝʪʽ ʽʥʪʝʛʨʘʮʽʶ ʤʝʪʦʜʽʚ ʄɺ ʚ ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ ʩʪʫʜʝʥʪʽʚ. ʎʝ 

ʢʫʨʩ ʥʘʚʯʘʣʴʥʠʭ ʣʝʢʮʽʡ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʟʘʥʷʪʴ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʧʦʚʥʽʩʪʶ 

ʦʟʥʘʡʦʤʠʪʠʩʷ ʟ ʧʨʠʥʮʠʧʘʤʠ ʪʘ ʦʙʤʝʞʝʥʥʷʤʠ ʤʝʪʦʜʽʚ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

ʇʝʨʝʚʘʛʦʶ ʙʫʣʦ ʪʝ, ʱʦ ʧʨʦʛʨʘʤʘ ʢʫʨʩʫ ʥʝ ʚʠʤʘʛʘʣʘ ʚʽʜ ʩʣʫʭʘʯʽʚ ˇʨʫʥʪʦʚʥʠʭ ʟʥʘʥʴ 

ʤʘʪʝʤʘʪʠʢʠ ʪʘ ʤʝʪʦʜʽʚ ʦʙʯʠʩʣʝʥʥʷ. ʃʝʢʮʽʾ ʧʦʙʫʜʦʚʘʥʽ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʜʘʪʠ 

ʨʦʟʫʤʽʥʥʷ ʩʘʤʝ ʷʢ ʧʨʘʮʶʻ ʪʘ ʷʢ ʥʘʚʯʘʻʪʴʩʷ ʐɯ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʄɺ. ʆʨʠʛʽʥʘʣʴʥʘ 

ʧʨʦʛʨʘʤʘ ʪʨʠʚʘʣʘ ʩʽʤ ʤʽʩʷʮʽʚ ʪʘ ʩʢʣʘʜʘʣʘʩʴ ʟ ʣʝʢʮʽʡ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʷ 

ʩʢʣʘʜʥʦʩʪʽ ʪʘ ʛʣʠʙʠʥʠ ʩʪʦʩʦʚʥʦ ʧʨʠʥʮʠʧʽʚ ʨʦʙʦʪʠ ʐɯ. ɸʣʛʦʨʠʪʤʠ ʧʨʝʜʩʪʘʚʣʷʣʠʩʴ 

ʷʢ ʣʦʛʽʯʥʽ ʧʨʦʜʦʚʞʝʥʥʷ ʦʜʠʥ ʦʜʥʦʛʦ. 

 
ʈʠʩ. 1. ʇʦʢʘʟʫʻ ʧʽʜʚʠʱʝʥʥʷ ʟʨʦʩʪʘʥʥʷ ʩʢʣʘʜʥʦʩʪʽ ʢʫʨʩʫ ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʊʝʦʨʽʾ ʁʤʦʚʽʨʥʦʩʪʽ ʽ 

ʟʘʢʽʥʯʫʶʯʠ ʉʢʣʘʜʥʠʤʠ ʅʝʡʨʦʥʥʠʤʠ ʤʝʨʝʞʘʤʠ [4] 

ʃʝʢʮʽʾ ʩʫʧʨʦʚʦʜʞʫʚʘʣʠʩʴ ʞʫʨʥʘʣʴʥʠʤ ʢʣʫʙʦʤ ʟ ʦʙʛʦʚʦʨʝʥʥʷʤ ʩʪʘʪʝʡ, 

ʧʦʚô̫ ʟʘʥʠʭ ʩʘʤʝ ʟ ʪʝʤʦʶ ʧʦʪʦʯʥʦʾ ʣʝʢʮʽʾ. ʇʽʩʣʷ ʪʘ ʧʝʨʝʜ ʢʦʞʥʦʶ ʣʝʢʮʽʻʶ 

ʧʨʦʚʦʜʷʪʴʩʷ ʦʧʠʪʫʚʘʥʥʷ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʩʣʫʭʘʯʽʚ ʟʘʜʣʷ ʚʠʷʚʣʝʥʥʷ ʾʭ ʚʧʝʚʥʝʥʦʩʪʽ ʚ 

ʨʦʟʫʤʽʥʥʽ ʤʘʪʝʨʽʘʣʽʚ. ʂʫʨʩ ʦʪʨʠʤʘʚ ʟʘʛʘʣʴʥʫ ʦʮʽʥʢʫ 9,8/10 ʚʽʜ ʨʝʟʠʜʝʥʪʽʚ. ʇʽʩʣʷ 

ʟʘʛʘʣʴʥʦʛʦ ʫʩʧʽʭʫ ʧʨʦʛʨʘʤʠ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʦʜʥʦʜʝʥʥʠʡ ʽʥʪʝʥʩʠʚʥʠʡ ʩʝʤʽʥʘʨ, 

ʟʘʩʥʦʚʘʥʠʡ ʥʘ AI-RADS, ʪʨʠʚʘʣʽʩʪʶ 7 ʛʦʜʠʥ. ɺ ʨʘʤʢʘʭ ʽʥʪʝʥʩʠʚʫ ʜʝʷʢʽ ʙʽʣʴʰ 

ʟʨʦʟʫʤʽʣʽ ʢʦʥʮʝʧʮʽʾ ʘʣʛʦʨʠʪʤʽʚ ʙʫʣʠ ʚʠʢʣʶʯʝʥʽ, ʜʣʷ ʟʦʩʝʨʝʜʞʝʥʥʷ ʥʘ ʙʽʣʴʰ 

ʛʣʠʙʦʢʠʭ. ʉʣʫʭʘʯʽ ʩʝʤʽʥʘʨʫ ʙʨʘʣʠ ʫʯʘʩʪʴ ʚ ʛʨʫʧʦʚʠʭ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʦʙʛʦʚʦʨʝʥʥʷʭ, 

ʜʝ ʤʘʣʠ ʧʽʜʽʙʨʘʪʠ ʥʘʡʢʨʘʱʠʡ ʘʣʛʦʨʠʪʤ ʜʣʷ ʧʝʚʥʦʛʦ ʦʙʩʷʛʫ ʜʘʥʠʭ. ʆʩʥʦʚʥʦʶ 

ʤʝʪʦʶ ʷʢ ʢʫʨʩʫ, ʪʘʢ ʽ ʽʥʪʝʥʩʠʚʫ, ʙʫʣʦ ʧʦʢʨʘʱʠʪʠ ʟʥʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʩʘʤʝ ʚ ʨʦʟʫʤʽʥʥʽ 

ʦʩʥʦʚ ʐɯ ʪʘ ʧʝʨʩʧʝʢʪʠʚ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʄɺ [4]. 
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AI-RADS ï ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚ ʥʘʚʯʘʥʥʽ ʩʪʫʜʝʥʪʽʚ-

ʤʝʜʠʢʽʚ ʜʣʷ ʨʦʙʦʪʠ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʫ ʩʬʝʨʽ ʄɺ, ʥʘ ʦʩʥʦʚʽ ʐɯ ʪʘ ʤʘʰʠʥʥʠʭ 

ʤʦʜʝʣʝʡ. ʆʩʦʙʣʠʚʽʩʪʶ ʢʫʨʩʫ ʙʫʣʦ ʨʦʟʫʤʽʥʥʷ ʨʦʙʦʪʠ ʐɯ ʧʨʠ ʦʧʨʘʮʶʚʘʥʥʽ 

ʤʝʜʠʯʥʠʭ ʟʦʙʨʘʞʝʥʴ. ʊʘʢʠʡ ʬʦʨʤʘʪ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʄɺ ʤʘʻ ʙʘʛʘʪʦ 

ʧʝʨʩʧʝʢʪʠʚ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ ʦʙʤʝʞʝʥʦʛʦ ʯʘʩʦʚʦʛʦ ʨʝʩʫʨʩʫ. ʈʝʟʫʣʴʪʘʪʠ 

ʦʧʠʪʫʚʘʥʴ ʫʯʘʩʥʠʢʽʚ ʪʘ ʦʮʽʥʶʚʘʥʴ ʫʯʘʩʥʠʢʘʤʠ ʢʫʨʩʫ ʧʽʜʢʨʝʩʣʠʪʠ ʚʘʞʣʠʚʽʩʪʴ 

ʘʜʘʧʪʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʛʨʘʤ ʜʣʷ ʤʝʜʠʯʥʠʭ ʬʘʭʽʚʮʽʚ, ʚ ʫʤʦʚʘʭ 

ʰʚʠʜʢʦʛʦ ʟʨʦʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ ʥʝʦʙʭʽʜʥʠʤʠ 

ʟʥʘʥʥʷʤʠ ʪʘ ʥʘʚʠʯʢʘʤʠ ʜʣʷ ʽʥʪʝʛʨʘʮʽʾ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʢʣʽʥʽʯʥʽʡ ʧʨʘʢʪʠʮʽ.  
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ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʊʝʭʥʦʣʦʛʽʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (ʐɯ) ʟ ʢʦʞʥʠʤ ʨʦʢʦʤ 

ʦʭʦʧʣʶʻ ʚʩʝ ʙʽʣʴʰʝ ʽ ʙʽʣʴʰʝ ʘʩʧʝʢʪʽʚ ʥʘʰʦʛʦ ʞʠʪʪʷ. ʋ ʟʚôʷʟʢʫ ʽʟ ʮʠʤ ʙʘʛʘʪʦ 

ʜʦʩʣʽʜʥʠʢʽʚ ʩʧʨʷʤʦʚʫʶʪʴ ʩʚʽʡ ʽʥʪʝʨʝʩ ʥʘ ʨʦʟʛʣʷʜ ʧʠʪʘʥʴ ʡʦʛʦ ʧʝʨʝʚʘʛ ʪʘ ʥʝʜʦʣʽʢʽʚ 

ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ. ʆʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦʶ, ʷʢ ʧʦʢʘʟʫʻ ʜʽʘʛʨʘʤʘ, ʧʦʙʫʜʦʚʘʥʘ ʚ ʩʝʨʚʽʩʽ 

litmaps (ʨʠʩ. 1), ʻ ʧʨʦʙʣʝʤʘ ʝʪʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʚ ʦʩʚʽʪʽ [1]. ɸʚʪʦʨʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ 25 ʨʝʮʝʥʟʦʚʘʥʠʭ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʤʽʞ 

2010 ʽ 2023 ʨʦʢʘʤʠ, ʦʧʠʩʘʣʠ ʢʣʶʯʦʚʽ ʪʝʤʠ ʪʘ ʧʨʦʙʣʝʤʠ, ʧʦʚôʷʟʘʥʽ ʟ ʝʪʠʢʦʶ ʐɯ ʚ 

ʦʙʦʚôʷʟʢʦʚʽʡ ʰʢʽʣʴʥʽʡ ʦʩʚʽʪʽ. ʆʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʧʨʦʙʣʝʤ, ʷʢʽ ʚʠʷʚʣʝʥʦ ʚ ʮʴʦʤʫ 

ʦʛʣʷʜʽ ï ʮʝ  ʚʫʟʴʢʝ ʨʦʟʫʤʽʥʥʷ ʪʘ ʥʝʧʨʘʚʠʣʴʥʽ ʫʷʚʣʝʥʥʷ ʩʪʫʜʝʥʪʽʚ ʽ ʚʠʢʣʘʜʘʯʽʚ ʱʦʜʦ 

ʝʪʠʯʥʠʭ ʧʨʦʙʣʝʤ, ʷʢʽ ʣʝʞʘʪʴ ʚ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ. ɺʘʞʣʠʚʠʡ ʢʦʤʧʦʥʝʥʪ 

ʩʪʦʩʫʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦʾ ʛʦʪʦʚʥʦʩʪʽ ʚʯʠʪʝʣʽʚ ʧʽʜʪʨʠʤʫʚʘʪʠ ʩʚʦʾʭ ʫʯʥʽʚ ʫ ʨʦʟʚʠʪʢʫ 

ʝʪʠʯʥʦʾ ʛʨʘʤʦʪʥʦʩʪʽ ʐɯ [2]. 
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ʈʠʩ. 1 ʇʦʙʫʜʦʚʘʥʘ ʜʽʘʛʨʘʤʘ ʚ ʩʝʨʚʽʩʽ litmaps 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺʨʘʭʦʚʫʶʯʠ ʰʚʠʜʢʽʩʪʴ, ʟ ʷʢʦʶ ʪʝʭʥʦʣʦʛʽʾ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʩʪʘʶʪʴ ʯʘʩʪʠʥʦʶ ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʞʠʪʪʷ ʪʘ ʦʩʚʽʪʠ, ʮʷ 

ʥʝʜʦʩʪʘʪʥʷ ʦʙʽʟʥʘʥʽʩʪʴ ʱʦʜʦ ʝʪʠʢʠ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚʠʢʣʠʢʘʻ ʚʝʣʠʢʝ 

ʟʘʥʝʧʦʢʦʻʥʥʷ. ʎʝ ʧʦʩʣʫʞʠʣʦ ʧʦʰʪʦʚʭʦʤ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʣʦʢʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟ 

ʧʠʪʘʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. 

ʅʘʩʘʤʧʝʨʝʜ, ʤʠ ʚʠʚʯʠʣʠ ʦʩʥʦʚʥʽ ʨʠʟʠʢʠ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʐɯ 

ʚ ʦʩʚʽʪʽ [3], ʪʘ ʘʢʫʤʫʣʶʚʘʣʠ ʧʦʨʘʜʠ ʱʦʜʦ ʤʦʞʣʠʚʠʭ ʨʽʰʝʥʴ ʟʘʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʘʙʦ ʫʩʫʥʝʥʥʷ ʟʘʛʨʦʟ. ʅʘʤʠ ʪʘʢʦʞ ʧʨʦʚʝʜʝʥʦ ʦʧʠʪʫʚʘʥʥʷ 

120 ʨʝʩʧʦʥʜʝʥʪʽʚ ʚʽʜ ʙʘʢʘʣʘʚʨʘʪʫ ʜʦ ʤʘʛʽʩʪʨʘʪʫʨʠ ʊʝʨʥʦʧʽʣʴʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɻʥʘʪʶʢʘ (ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʦ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʪʫʜʝʥʪʠ ʛʫʤʘʥʽʪʘʨʥʠʭ ʪʘ ʪʦʯʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ). ʈʝʩʧʦʥʜʝʥʪʘʤ 

ʙʫʣʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʘʥʢʝʪʘ ʟʤʽʰʘʥʦʛʦ ʪʠʧʫ, ʷʢʘ ʤʽʩʪʠʣʘ 25 ʧʠʪʘʥʴ ʟʘʢʨʠʪʦʛʦ ʽ 

ʚʽʜʢʨʠʪʦʛʦ ʪʠʧʫ, ʩʪʚʦʨʝʥʘ ʚ Google ʬʦʨʤʽ. ɺʽʜʧʦʚʽʜʽ ʙʫʣʠ ʧʦʚʥʽʩʪʶ ʘʥʦʥʽʤʥʠʤʠ, 

ʱʦ ʛʘʨʘʥʪʫʚʘʣʦ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʨʝʩʧʦʥʜʝʥʪʽʚ ʪʘ ʟʤʝʥʰʫʚʘʣʦ ʡʤʦʚʽʨʥʽʩʪʴ 

ʩʦʮʽʘʣʴʥʦ ʙʘʞʘʥʠʭ ʚʽʜʧʦʚʽʜʝʡ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʜʘʥʽʡ 

ʧʫʙʣʽʢʘʮʽʾ. 

ʅʘ ʜʫʤʢʫ ʜʦʩʣʽʜʥʠʢʽʚ [2] ʫ ʩʚʽʪʦʚʽʡ ʧʨʘʢʪʠʮʽ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʜʘʥʠʭ ï ʦʜʥʘ 

ʟ ʥʘʡʙʽʣʴʰ ʛʦʩʪʨʽʰʠʭ ʝʪʠʯʥʠʭ ʧʨʦʙʣʝʤ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʐɯ. ɼʣʷ ʥʘʚʯʘʥʥʷ ʐɯ 

ʧʦʪʨʝʙʫʻ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʧʝʨʩʦʥʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɼʦ ʮʴʦʛʦ ʚʢʣʶʯʘʻʪʴʩʷ ʥʝ ʣʠʰʝ 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʘ ʽʥʬʦʨʤʘʮʽʷ, ʘ ʡ ʦʩʦʙʠʩʪʘ ʽʥʬʦʨʤʘʮʽʷ, ʥʘʧʨʠʢʣʘʜ: ʬʽʥʘʥʩʦʚʽ 

ʦʧʝʨʘʮʽʾ, ʦʩʦʙʠʩʪʽ ʬʦʪʦ, ʘʢʪʠʚʥʽʩʪʴ ʫ ʩʦʮʽʘʣʴʥʠʭ ʤʝʨʝʞʘʭ. ɹʽʣʴʰʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʥʘʚʽʪʴ ʥʝ ʟʜʦʛʘʜʫʶʪʴʩʷ ʧʨʦ ʷʢʽ ʩʘʤʝ ʜʘʥʽ ʡʜʝ ʤʦʚʘ ʪʘ ʧʨʦ ʾʭ ʦʙʨʦʙʢʫ ʟʛʦʜʦʤ ʮʷ 

ʽʥʬʦʨʤʘʮʽʷ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʙʘʟʘʭ ʜʘʥʠʭ, ʷʢʱʦ ʷʢʘʩʴ ʪʘʢʘ ʙʘʟʘ ʜʘʥʠʭ ʟʘʟʥʘʻ 

ʭʘʢʝʨʩʴʢʦʾ ʘʪʘʢʠ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʚʠʪʦʢʫ ʦʩʦʙʠʩʪʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʑʦʙ ʚʨʝʛʫʣʶʚʘʪʠ 

ʮʶ ʧʨʦʙʣʝʤʫ, ʧʦʪʨʽʙʥʦ ʧʨʠʥʘʡʤʥʽ ʟʘʣʫʯʠʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʣʷ ʢʦʥʪʨʦʣʶ ʧʦʪʦʢʫ 

ʩʚʦʻʾ ʦʩʦʙʠʩʪʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʋʧʝʨʝʜʞʝʥʽʩʪʴ ʘʣʛʦʨʠʪʤʽʚ ʪʘʢʦʞ ʻ ʚʘʞʣʠʚʦʶ ʧʨʦʙʣʝʤʦʶ ʐɯ. ʋʧʝʨʝʜʞʝʥʽʩʪʴ 

ʚʠʥʠʢʘʻ ʪʦʜʽ, ʢʦʣʠ ʽʥʬʦʨʤʘʮʽʷ ʜʣʷ ʥʘʚʯʘʥʥʷ ʐɯ ʤʽʩʪʠʪʴ ʚʠʢʨʠʚʣʝʥʥʷ, ʱʦ ʧʦʪʽʤ 

ʚʽʜʦʙʨʘʟʠʪʴʩʷ ʚ ʤʘʡʙʫʪʥʴʦʤʫ, ʘ ʩʘʤ ʘʣʛʦʨʠʪʤ, ʙʫʜʝ ʦʧʠʨʘʪʠʩʷ ʥʘ ʮʽ ʜʘʥʽ 

ʩʪʚʦʨʶʶʯʠ ʫʧʝʨʝʜʞʝʥʥʽ ʨʽʰʝʥʥʷ, ʟʛʦʜʦʤ ʥʘ ʦʩʥʦʚʽ ʮʴʦʛʦ ʤʦʞʝ ʚʽʜʙʫʪʠʩʷ 

ʜʠʩʢʨʠʤʽʥʘʮʽʷ ʪʘ ʙʘʛʘʪʦ ʨʽʟʥʠʭ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ. ʆʢʨʝʤʦ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ 

ʟʘʢʨʽʧʣʝʥʥʷ ʩʪʝʨʝʦʪʠʧʽʚ ʥʘʧʝʚʥʦ ʙʽʣʴʰʽʩʪʴ ʚʚʘʞʘʻ ʱʦ ʩʪʝʨʝʦʪʠʧʠ ʧʨʠʪʘʤʘʥʥʽ 

ʣʶʜʠʥʽ, ʘʣʝ ʮʝ ʥʝ ʪʘʢ, ʥʘʚʯʝʥʽ ʘʣʛʦʨʠʪʤʠ ʥʘ ʦʩʥʦʚʽ ʩʪʝʨʝʦʪʠʧʽʚ ʤʦʞʫʪʴ ʾʭ 

ʧʦʩʠʣʶʚʘʪʠ ʪʘ ʧʽʜʪʨʠʤʫʚʘʪʠ, ʦʩʢʽʣʴʢʠ ʘʣʛʦʨʠʪʤ ʥʝ ʤʦʞʝ ʦʙôʻʢʪʠʚʥʦ ʦʮʽʥʶʚʘʪʠ 
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ʘʙʦ ʟʤʽʥʶʚʘʪʠ ʩʚʦʾ ʰʘʙʣʦʥʠ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʦʪʨʝʙʠ ʧʦʪʨʽʙʥʦ ʧʨʦʚʦʜʠʪʠ 

ʨʝʛʫʣʷʨʥʠʡ ʘʫʜʠʪ ʘʣʛʦʨʠʪʤʽʚ ʽ ʥʘʚʯʘʣʴʥʠʭ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʨʝʛʫʣʷʨʥʦ ʦʥʦʚʣʶʚʘʪʠ 

ʤʦʜʝʣʽ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʧʠʪʘʥʴ ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ ʪʘ ʨʽʚʥʦʩʪʽ, ʱʦʙ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʥʝ 

ʚʠʥʠʢʘʣʦ ʫʧʝʨʝʜʞʝʥʠʭ ʨʽʰʝʥʴ. ɺʘʞʣʠʚʽʩʪʴ ʮʴʦʛʦ ʘʩʧʝʢʪʫ ʜʣʷ ʩʪʫʜʝʥʪʽʚ ï

 ʫʯʘʩʥʠʢʽʚ ʦʧʠʪʫʚʘʥʥʷ ʧʽʜʪʚʝʨʜʞʝʥʦ ʽ ʚ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ (ʨʠʩ. 2). 

 

ʈʠʩ. 2.ɺʽʜʧʦʚʽʜʽ ʘʥʢʝʪʠ  

ʆʜʥʽʻʶ ʟ ʜʠʩʢʫʩʽʡʥʠʭ ʝʪʠʯʥʠʭ ʧʨʦʙʣʝʤ ʻ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʧʨʠʡʥʷʪʽ 

ʨʽʰʝʥʥʷ, ʧʦʚôʷʟʘʥʽ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʐɯ. ɻʦʣʦʚʥʝ ʧʠʪʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʭʪʦ ʙʫʜʝ 

ʥʝʩʪʠ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʥʘʩʣʽʜʢʠ ʨʽʰʝʥʴ ʐɯ. ʅʘʡʙʽʣʴʰ ʮʷ ʧʨʦʙʣʝʤʘ ʚ ʦʩʚʽʪʽ 

ʘʢʪʫʘʣʴʥʘ ʯʝʨʝʟ ʟʙʽʣʴʰʝʥʥʷ ʩʝʨʚʽʩʽʚ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʚʯʘʥʥʷ ʫʯʥʽʚ, 

ʷʢʽ ʥʘ ʦʩʥʦʚʽ ʚʠʢʨʠʚʣʝʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʘʙʦ ʙʫʜʫʪʴ ʙʫʜʫʚʘʪʠ ʥʝʚʽʜʧʦʚʽʜʥʫ 

ʪʨʘʻʢʪʦʨʽʶ ʥʘʚʯʘʥʥʷ ʘʙʦ ʧʨʦʛʥʦʟʫʚʘʪʠ ʥʝ ʨʝʣʝʚʘʥʪʥʠʡ ʨʝʟʫʣʴʪʘʪ. ɺʘʞʣʠʚʦ 

ʨʦʟʨʦʙʠʪʠ ʯʽʪʢʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ, ʷʢʝ ʤʘʻ ʚʨʝʛʫʣʴʦʚʫʚʘʪʠ ʚʩʽ ʧʠʪʘʥʥʷ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʤʽʞ ʣʶʜʠʥʦʶ ʪʘ ʐɯ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʩʧʨʘʚʝʜʣʠʚʽʩʪʴ ʪʘ ʧʨʘʚʦʚʫ 

ʚʠʟʥʘʯʝʥʽʩʪʴ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʐɯ. 40 % ʦʧʠʪʘʥʠʭ ʩʪʫʜʝʥʪʽʚ ʟʘʟʥʘʯʠʣʠ, ʱʦ ʯʘʩʪʦ 

ʦʪʨʠʤʫʚʘʣʠ ʥʝʪʦʯʥʫ ʘʙʦ ʭʠʙʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʐɯ, 52,5 % ï ʽʥʦʜʽ, 

ʨʝʰʪʘ ï ʘʙʦ ʨʽʜʢʦ, ʘʙʦ ʥʝ ʦʪʨʠʤʫʚʘʣʠ. 

ʉʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʐɯ, ʧʨʷʤʦ ʚʧʣʠʚʘʻ ʥʘ 

ʩʚʽʪʦʚʫ ʝʢʦʥʦʤʽʢʫ. ʆʩʥʦʚʥʠʤ ʥʘʩʣʽʜʢʦʤ ʻ ʟʥʠʢʥʝʥʥʷ ʙʘʛʘʪʴʦʭ ʧʨʦʬʝʩʽʡ, ʷʢʽ 

ʟʘʤʽʥʠʣʠ ʘʚʪʦʤʘʪʠʟʘʮʽʻʶ ʐɯ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʤʠ ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʚ 

ʨʽʟʥʠʭ ʩʬʝʨʘʭ, ʷʢ ʨʦʟʜʨʽʙʥʘ ʪʦʨʛʽʚʣʷ, ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ ʯʠ ʥʘʚʽʪʴ 

ʪʨʘʥʩʧʦʨʪʥʘ ʣʦʛʽʩʪʠʢʘ. ɼʣʷ ʦʩʚʽʪʠ ï ʮʝ ʪʘʢʦʞ ʜʫʞʝ ʚʘʛʦʤʠʡ ʚʠʢʣʠʢ. ɸʜʞʝ ʮʝ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʻ ʥʘ ʤʦʪʠʚʘʮʽʶ ʫʯʥʽʚ ʜʦ ʥʘʚʯʘʥʥʷ, ʥʘ ʜʦʙʽʨ ʟʤʽʩʪʫ ʦʩʚʽʪʠ ʪʘ 

ʟʘʩʦʙʽʚ ʜʦʩʷʛʥʝʥʥʷ ʾʾ ʨʝʟʫʣʴʪʘʪʽʚ. ʋ ʟʚôʷʟʢʫ ʽʟ ʮʠʤ ʚʘʞʣʠʚʦ ʘʜʘʧʪʫʚʘʪʠ ʩʠʩʪʝʤʫ 

ʦʩʚʽʪʠ ʜʦ ʚʠʢʣʠʢʽʚ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʐɯ [3]. 

ɸʣʛʦʨʠʪʤʠ ʐɯ ʤʦʞʫʪʴ ʛʝʥʝʨʫʚʘʪʠ ʚʽʜʝʦ ʪʘ ʬʦʪʦ ʜʫʞʝ ʭʦʨʦʰʦʾ ʷʢʦʩʪʽ, ʱʦ 

ʚʽʜʨʽʟʥʠʪʠ ʚʽʜ ʩʧʨʘʚʞʥʴʦʾ. ɼʦ ʮʴʦʛʦ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ deepfake, ʚʠʛʘʜʘʥʽ ʘʢʘʫʥʪʠ ʪʘ 

ʥʘ ʦʩʪʘʥʦʢ ʬʘʣʴʰʠʚʽ ʥʦʚʠʥʠ. ʎʝ ʩʪʚʦʨʶʻ ʮʽʣʠʡ ʩʧʝʢʪʨ ʧʨʦʙʣʝʤ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ, 

ʜʣʷ ʧʨʠʢʣʘʜʫ ʤʦʞʥʘ ʚʟʷʪʠ ʧʦʣʽʪʠʯʥʽ ʤʘʥʽʧʫʣʷʮʽʾ ʧʽʜ ʯʘʩ ʚʠʙʦʨʽʚ ʰʣʷʭʦʤ 

ʧʦʰʠʨʝʥʥʷ ʥʝ ʧʨʘʚʜʠʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʢʘʥʜʠʜʘʪʽʚ ʩʫʧʝʨʥʠʢʽʚ ʟ ʤʝʪʦʶ 

ʧʨʦʩʫʚʘʥʥʷ ʩʚʦʛʦ ʢʘʥʜʠʜʘʪʘ. Deepfake ʪʘʢʦʞ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟ ʤʝʪʦʶ 

ʟʽʧʩʫʚʘʪʠ ʨʝʧʫʪʘʮʽʶ ʣʶʜʠʥʽ ʘʙʦ ʟ ʤʝʪʦʶ ʰʘʥʪʘʞʫ. ɼʣʷ ʝʬʝʢʪʠʚʥʦʾ ʧʨʦʪʠʜʽʾ 

ʧʦʪʨʽʙʥʦ ʩʪʚʦʨʠʪʠ ʩʠʩʪʝʤʠ ʚʝʨʠʬʽʢʘʮʽʾ ʢʦʥʪʝʥʪʫ, ʦʜʥʦʯʘʩʥʦ ʧʽʜʚʠʱʫʶʯʠ 

ʤʝʜʽʘʛʨʘʤʦʪʥʽʩʪʴ ʚʩʴʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʱʦʙ ʣʶʜʠ ʚ ʨʘʟʽ ʧʦʪʨʝʙʠ ʤʦʛʣʠ ʘʥʘʣʽʟʫʚʘʪʠ 
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ʦʪʨʠʤʘʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʠʪʠ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʚ ʨʘʟʽ ʚʠʷʚʣʝʥʥʷ ʜʣʷ 

ʧʦʢʘʨʘʥʥʷ ʚʠʥʥʠʭ ʟʘ ʪʘʢʽ ʜʽʾ. 

ɸʚʪʦʨʩʴʢʽ ʧʨʘʚʘ ʫ ʢʦʥʪʝʢʩʪʽ ʨʦʟʚʠʪʢʫ ʐɯ ʦʜʥʘ ʟ ʘʢʪʫʘʣʴʥʠʭ ʧʨʦʙʣʝʤ 

ʩʴʦʛʦʜʝʥʥʷ. ɼʝʷʢʽ ʐɯ ʤʦʞʫʪʴ ʛʝʥʝʨʫʚʘʪʠ ʪʝʢʩʪʠ ʪʘ ʟʦʙʨʘʞʝʥʥʷ, ʘʣʝ ʜʣʷ ʮʴʦʛʦ ʾʤ 

ʧʦʪʨʽʙʝʥ ʚʝʣʠʢʠʡ ʦʙʩʷʛ ʜʘʥʠʭ ʯʘʩʪʦ ʜʦ ʮʠʭ ʜʘʥʠʭ ʤʦʞʝ ʧʦʧʘʜʘʪʠ ʤʘʪʝʨʽʘʣʠ 

ʟʘʭʠʱʝʥʽ ʘʚʪʦʨʩʴʢʠʤ ʧʨʘʚʦʤ. ɼʘʥʽ ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʥʘʚʯʘʥʥʷ ʐɯ ʙʝʟ 

ʚʽʜʦʤʘ ʧʨʘʚʦʚʣʘʩʥʠʢʘ, ʱʦ ʧʦʨʫʰʫʻ ʧʨʘʚʘ ʘʚʪʦʨʽʚ. ʆʩʥʦʚʥʘ ʧʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦ ʢʦʨʠʩʪʫʚʘʯʽ ʥʘʚʽʪʴ ʥʝ ʜʽʟʥʘʶʪʴʩʷ, ʯʠ ʧʦʪʨʘʧʠʣʠ ʾʭʥʽ ʦʩʦʙʠʩʪʽ ʜʘʥʽ ʜʦ 

ʥʘʚʯʘʣʴʥʦʾ ʙʘʟʠ. ʇʽʩʣʷ ʪʦʛʦ ʷʢ ʜʘʥʽ ʧʦʧʘʜʫʪʴ ʜʦ ʥʘʚʯʘʣʴʥʦʾ ʙʘʟʠ ʾʭ ʥʝ ʤʦʞʣʠʚʦ 

ʚʠʜʘʣʠʪʠ ʪʦʤʫ, ʱʦ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʥʘʚʯʘʥʥʷ ʮʷ ʽʥʬʦʨʤʘʮʽʷ ʟʙʝʨʽʛʘʻʪʴʩʷ ʫ 

ʧʘʨʘʤʝʪʨʘʭ ʙʝʟ ʙʫʜʴ-ʷʢʦʛʦ ʟʚôʷʟʢʫ ʟ ʜʞʝʨʝʣʦʤ. ʑʦʙ ʧʦʜʦʣʘʪʠ ʮʶ ʥʝʙʝʟʧʝʢʫ 

ʧʦʪʨʽʙʥʦ ʩʪʚʦʨʠʪʠ ʯʽʪʢʽ ʤʝʭʘʥʽʟʤʠ ʟʘʭʠʩʪʫ ʦʩʦʙʠʩʪʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʪʘʢʦʞ 

ʤʝʭʘʥʽʟʤʠ ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʦʟʦʨʽʩʪʴ ʪʘ ʧʦʚʥʠʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʥʠʤʠ. 

ʅʘ ʟʘʧʠʪʘʥʥʷ ʘʥʢʝʪʠ, çʏʠ ʧʦʛʦʜʞʫʻʪʝʩʴ ʚʠ ʟ ʪʠʤ, ʱʦ ʐɯ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ 

ʟʥʠʞʝʥʥʷ ʘʢʘʜʝʤʽʯʥʦʾ ʜʦʙʨʦʯʝʩʥʦʩʪʽ (ʩʧʠʩʫʚʘʥʥʷ, ʘʚʪʦʤʘʪʠʯʥʝ ʥʘʧʠʩʘʥʥʷ ʨʦʙʽʪ, 

ʪʦʱʦ) 28,3 % ʟʘʟʥʘʯʠʣʠ, ʱʦ ʮʝ ï ʩʝʨʡʦʟʥʘ ʧʨʦʙʣʝʤʘ, 66,7 % ï ʩʪʫʜʝʥʪʠ ʩʘʤʽ 

ʚʠʨʽʰʫʶʪʴ ʷʢʽ ʟʘʩʦʙʠ ʜʣʷ ʥʘʚʯʘʥʥʷ ʦʙʠʨʘʪʠ, ʨʝʰʪʘ ï ʮʝ ʧʝʨʝʙʽʣʴʰʝʥʘ ʟʘʛʨʦʟʘ. 

ʋʯʘʩʥʠʢʠ ʦʧʠʪʫʚʘʥʥʷ ʥʘʜʘʶʪʴ ʨʽʟʥʫ ʧʝʨʝʚʘʛʫ ʧʨʝʚʝʥʪʠʚʥʠʤ ʟʘʭʦʜʘʤ ʱʦʜʦ 

ʥʝʝʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʐɯ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ, ʟʘʟʥʘʯʘʶʯʠ ʧʨʠ ʮʴʦʤʫ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʧʝʮʽʘʣʴʥʠʭ ʦʩʚʽʪʥʽʭ ʟʘʭʦʜʽʚ (ʨʠʩ. 3). 

 

ʈʠʩ. 3. ɺʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ 24 ʘʥʢʝʪʠ 

ɺʠʩʥʦʚʢʠ. ɽʪʠʯʥʽ ʧʠʪʘʥʥʷ ʦʭʦʧʣʶʶʪʴ ʮʽʣʫ ʥʠʟʢʫ ʧʨʦʙʣʝʤ: ʧʦʯʠʥʘʶʯʠ ʚʽʜ 

ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʜʦ ʫʧʝʨʝʜʞʝʥʥʷ ʘʣʛʦʨʠʪʤʽʚ. ʐɯ ʤʦʞʝ ʧʦʢʨʘʱʫʚʘʪʠ ʥʘʰʝ ʞʠʪʪʷ, 

ʘʣʝ ʡ ʩʪʚʦʨʶʚʘʪʠ ʙʘʛʘʪʦ ʧʨʦʙʣʝʤ ʜʣʷ ʩʫʩʧʽʣʴʩʪʚʘ. ʑʦʙ ʫʥʠʢʥʫʪʠ ʥʘʩʣʽʜʢʽʚ, 

ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʠʪʠ ʯʽʪʢʝ ʧʨʘʚʦʚʝ ʨʝʛʫʣʶʚʘʥʥʷ, ʧʨʦʟʦʨʽʩʪʴ ʘʣʛʦʨʠʪʤʽʚ, ʟʘʭʠʩʪ 

ʧʨʘʚ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʧʝʨʩʦʥʘʣʴʥʠʭ ʜʘʥʠʭ. 
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