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Proceedings of the conference include reports on such topics: 

¶ Smart IoT technologies; 

¶ Digital technology of project management; 

¶ Network and internet technology; 

¶ Security of information systems and networks; 

¶ Systems and technologies of artificial intelligence; 

¶ Cognitive modeling and knowledge engineering. 
The collection will be useful to scientists, researchers, students and everyone who 

is interested in modern information systems and technology. 
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ʄʘʪʝʨʽʘʣʠ 1-  ʾ ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çɯʥʬʦʨʤʘʮʽʡʥʽ 
ʩʠʩʪʝʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ: ʨʝʟʫʣʴʪʘʪʠ ʽ ʧʝʨʩʧʝʢʪʠʚʠè (IST 2024), 6 ʙʝʨʝʟʥʷ 2024 ʨ. (ʂʠʾʚ, 
ʋʢʨʘʾʥʘ). ʂ. : ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 370ʩ. 

ʋ ʤʘʪʝʨʽʘʣʘʭ ʢʦʥʬʝʨʝʥʮʽʾ ʥʘʚʝʜʝʥʦ ʜʦʧʦʚʽʜʽ ʟʘ ʥʘʧʨʷʤʘʤʠ: 

¶ ʈʦʟʫʤʥʽ ʪʝʭʥʦʣʦʛʽʾ IoT; 

¶ ʎʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʻʢʪʘʤʠ; 

¶ ʄʝʨʝʞʝʚʽ ʪʘ ʽʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʽʾ; 

¶ ɹʝʟʧʝʢʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʤʝʨʝʞ; 

¶ ʉʠʩʪʝʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ; 

¶ ʂʦʛʥʽʪʠʚʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʽʥʞʝʥʝʨʽʷ ʟʥʘʥʴ. 
ɺʠʜʘʥʥʷ ʙʫʜʝ ʢʦʨʠʩʥʝ ʥʘʫʢʦʚʮʷʤ, ʜʦʩʣʽʜʥʠʢʘʤ, ʟʜʦʙʫʚʘʯʘʤ ʽ ʚʩʽʤ, ʭʪʦ 

ʮʽʢʘʚʠʪʴʩʷ ʩʫʯʘʩʥʠʤʠ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʷʤʠ. 
 
ʇʦʜʘʥʦ ʚ ʘʚʪʦʨʩʴʢʽʡ ʨʝʜʘʢʮʽʾ. 
ɸʚʪʦʨʠ ʤʘʪʝʨʽʘʣʽʚ ʥʝʩʫʪʴ ʧʦʚʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ 

ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʚ ʥʠʭ ʚʠʩʚʽʪʣʶʻʪʴʩʷ, ʘ ʪʘʢʦʞ ʟʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ ʥʦʨʤʘʤ 
ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʤʦʨʘʣʽ ʪʘ ʝʪʠʢʠ. 

É ʌɯʊ ʂʅʋʊʐ, 2024 
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ɸʥʜʨʽʡ ɹɯʃʆʑʀʎʔʂʀʁ, ʜ.ʪ.ʥ., ʧʨʦʬ. 
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ɸʨʪʫʨʘʩ ʄʀʂʂʋʉ, ʜ.ʪ.ʥ., ʧʨʦʬ. 
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ɸʥʜʨʽʡ ʆʅʀʑɽʅʂʆ, ʜ.ʝ.ʥ., ʧʨʦʬ. 
(ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ 
ʐʝʚʯʝʥʢʘ, ʋʢʨʘʾʥʘ) 

ʉʝʨʛʽʡ ʊʆʃʖʇɸ, ʜ.ʪ.ʥ, ʧʨʦʬ. 
(ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ 
ʐʝʚʯʝʥʢʘ, ʋʢʨʘʾʥʘ) 

ɺʦʣʦʜʠʤʠʨ ʅɸʂʆʅɽʏʅʀʁ, ʜ.ʪ.ʥ, ʧʨʦʬ. 
(ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ 
ʐʝʚʯʝʥʢʘ, ʋʢʨʘʾʥʘ) 

ʈʝʥʘʪʘ ɼɸʅɯɭʃɯɭʅɽ, ʜ.ʪ.ʥ., ʧʨʦʬ. 
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ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè, ʋʢʨʘʾʥʘ) 

ʂʘʪʝʨʠʥʘ ʅɽʉʊɽʈɽʅʂʆ, ʜ.ʪ.ʥ, ʧʨʦʬ. 
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ɻʨʠʛʦʨʽʡ ɻʅɸʊɯɭʅʂʆ, ʢ.ʪ.ʥ. 
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ʉʝʨʛʽʡ ɻʅɸʊʖʂ, ʜ.ʪ.ʥ, ʧʨʦʬ. 
(ʅʘʮʽʦʥʘʣʴʥʠʡ ʘʚʽʘʮʽʡʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʋʢʨʘʾʥʘ) 

ʖʣʽʡ ɹʆʁʂʆ, ʜ.ʪ.ʥ, ʧʨʦʬʝʩʦʨ 
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Abstract. The proliferation of Internet of Things (IoT) devices has led to an exponential rise in the 

generation and collection of Personally Identifiable Information (PII) data. Securing this sensitive 

data is paramount, requiring robust cryptographic algorithms. This paper investigates the 

suitability of the BLAKE3 cryptographic hash function for protecting PII data in IoT environments. 

We delve into the theoretical underpinnings of BLAKE3, analyzing its security properties and 

implementation efficiency. 

 

Keywords: BLAKE3, Cryptography, PII, IoT, Security, Hashing 
 

 

I. INTRODUCTION 

The ever-expanding landscape of IoT devices presents both immense opportunities and 

significant security challenges. As these devices collect and transmit an abundance of data, 

including PII, ensuring its confidentiality and integrity becomes crucial. Traditional cryptographic 

algorithms, while effective, may not be optimal for resource-constrained IoT devices due to their 

computational complexity. 

II. RESULTS AND ANALYSIS  

BLAKE3 emerges as a compelling candidate for securing PII data in IoT settings. This next-

generation cryptographic hash function boasts several advantages: 

Security: BLAKE3 inherits the robust security guarantees of its predecessor, BLAKE2, 

offering resistance to various cryptanalytic attacks It operates on input data through a series of 

compression steps, each involving:. 

Initialization: Internal state variables are initialized with specific constants. 

Mixing: The state is manipulated using a combination of bitwise operations (XOR, rotations, 

shifts) on message words and state variables. This mixing process helps to diffuse the influence of 

each input bit throughout the final hash value, making it difficult to predict the output from any 

specific input modification.[1] 

Compression: The state is updated through a non-linear function, further mixing and 

compressing the data. This non-linearity strengthens the algorithm's resistance to cryptanalysis. 

Finalization: The final state is transformed into the fixed-length hash output. 

Performance: BLAKE3 is significantly faster than widely used counterparts like SHA-256 

and SHA-3. This is crucial in IoT where devices often have limited computational power. Faster 

hashing allows for lower battery drain and quicker processing of sensitive PII data. 

The benchmark of 16 different hashing algorithms is at Figure 1. 
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Figure 1. benchmark of 16 KiB inputs on a Cascade Lake-SP 8275CL server CPU from 2019 of 

different hashing algorithms [2]  

 

Optimized for Modern Hardware: BLAKE3's design leverages SIMD instructions present in 

modern processors for substantial performance gains. This makes it a future-proof algorithm, 

scaling well as hardware evolves. 

Parallelization: BLAKE3's design allows for efficient parallelization, further enhancing its 

performance on multi-core processors, potentially common in some IoT devices. 

BLAKE3 divides its input into consecutive chunks, each consisting of 1024 bytes. If the input 

is not empty, the last chunk may be shorter, but it cannot be empty. In cases where there's only one 

chunk, it serves as both the root node and the sole node of the tree. For multiple chunks, they are 

organized into parent nodes, each with precisely two children. The structure of the tree follows two 

rules governing its assembly.[1] 

BLAKE3 offers a single algorithm that performs well across different architectures, including 

x86-64 and smaller platforms. This simplicity makes it easier to implement and maintain in IoT 

devices. [2] 

BLAKE3 is resistant to length extension attacks, a weakness found in some other hash 

functions. The comparison of  BLAKE and other hash functions throughput displayed at Figure 2. 

III. DISCUSSION AND CONCLUSION  

The exploration of BLAKE3 as a cryptographic solution for safeguarding PII data in IoT 

environments reveals promising attributes. With its robust security guarantees inherited from 

BLAKE2 and its efficient implementation, BLAKE3 offers a compelling option for ensuring the 

confidentiality and integrity of sensitive data. Moreover, its performance advantages, including 

speed, optimization for modern hardware, and support for parallelization, make it well-suited for the 

resource-constrained nature of IoT devices. By addressing both security and efficiency concerns, 

BLAKE3 emerges as a versatile and reliable choice for protecting PII data in the dynamic landscape 

of IoT.  
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Figure 2. Throughput for single-threaded BLAKE3 and other hash functions on a Rasperry Pi 

Zero, measured in cycles per byte. This is a 32-bit ARM1176 processor. Lower is faster.[3] 
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Abstract. The life intellectualization accelerates the management systems transformation in smart 

and ecological directions. The modern business and urbanization trends increase the harmful 

impact on the environment, actualize the role of smart systems for balanced climate decisions 

making. The purpose is to conceptualize the implementation of effective climate solutions based on 

air quality IoT-monitoring. Data reliability criteria are substantiated and methods of improving 

data reliability based on IoT are justified. An integral indicator of air quality assessment is 

proposed. A conceptual model for increasing the effectiveness of climate solutions is developed. 

Model will be useful for air quality reliable information monitoring. 

 

Key words: IoT, Data Quality, Data Reliability criteria, Air quality estimation, conceptual model. 
 

 

I. INTRODUCTION 

Air is the foundation of life, and the well-being and future of people depend on its quality. 

Transnationalization contributes to the development of hazardous industrial production, which has a 

detrimental impact on the ecological environment, primarily the air quality. This system becomes 

globally significant in the context of achieving the United Nations Sustainable Development Goals. 

The Environmental Protection Agency implements a real-time Air Quality Index (AQI) as a 

global measure of air quality to report on air quality affecting health and experienced several days 

after inhaling polluted air. The EPA calculates this index for five pollutants: ground-level ozone, 

PM pollution, carbon monoxide, sulfur dioxide, and nitrogen dioxide. It establishes national air 

quality standards for each of them to protect the health of the population [1].  

The current level of development of artificial intelligence allows for the implementation of 

solutions to improve lifestyle and its ecological footprint through IoT (Internet of Things) 

technologies and cloud computing. Air quality monitors based on IoT technologies are crucial for 

avoiding the impact of fine particulate matter and controlling human influence on the environment. 

Operational climate decisions based on IoT replace climate policies due to their deep analytical 

capabilities and rationality in forming optimal paths for society's adaptation to climate change, 

viewed as a "business problem" [2]. 

The implementation of intelligent systems, including IoT technologies, big data solutions, 

cloud platforms, and cybersecurity methods, for monitoring environmental pollution and supporting 

sustainable living has become a widespread research direction [3].  

In contemporary research, the effectiveness of air quality monitors is focused on efficient data 

processing, data interpolation, and forecasting air pollution levels [4]. IoT technology enables air 

quality monitoring systems to analyse  real-time environmental data, measuring levels of carbon 

monoxide, smoke, and particle pollution. These measurements are conducted locally, and based on 

the analysis of generated data, the system can notify people using integrated notification 

mechanisms such as Zoomer [5]. 



Proceedings  1st international scientific and practical conference çInformation Systems and Technology: Results and 
Prospectsè (IST 2024)", March 6, 2024 - K.: FIT TSNUK, 2024. 

 

 
17 

An IoT-based monitoring structure can effectively track environmental changes using sensors, 

microcontrollers, and control parameters like temperature, humidity, and the level of harmful gases 

in the air. Data for all air quality parameters are stored on a web server, accessible to users 

worldwide via internet connectivity [6].  

The drawbacks of air quality sensors, such as cross-sensitivity between pollutants, the 

influence of traffic, weather, and human behavior, are mitigated through machine learning-based 

calibration [7]. To assess the concentration of harmful substances in the air, mathematical models 

are developed for integration into a calibrated air quality sensor, known as a virtual sensor [8].  

Analysis of current research reveals the lack of a unified approach to the quality of data 

generated by IoT technologies for optimizing climate solutions.  

The research aims to develop a conceptual model to enhance the efficiency of climate 

solutions based on IoT air quality monitoring. 

II. DATA AND METHODOLOGY  

Air quality monitoring is a regular, long-term assessment of various pollutant levels by 

measuring their concentrations in the open air, implemented through ambient observation networks. 

IoT represents a new technological paradigm for air quality management systems, facilitating 

communication and information exchange among heterogeneous objects to universally collect and 

process data for decision-making and actions to prevent adverse health effects on people [9]. 

This study is based on two complementary methodological approaches to air quality 

monitoring: the European Union approach and the U.S. Environmental Protection Agency (EPA) 

approach. Air quality monitoring systems are a stumbling block in implementing pollution 

mitigation strategies and controlling variable air quality to provide the government and the public 

with information on the current levels of gases and particles in the air.  

This information is used to make informed decisions to prevent harmful impacts on human 

health [10].  

Monitoring data is applied to assess, forecast, and reduce pollutant levels. At the same time, 

environmental authorities develop regulatory acts that regulate monitoring and take into account the 

quality of data and indicators that must be met [11].  

Despite the numerous advantages of IoT systems, the data they generate is unreliable, 

impacting the reliability of climate decisions. Firstly, they use inexpensive sensors that lack 

accuracy, and secondly, IoT is susceptible to various factors due to involvement in open platforms 

[12].  

Therefore, the main predictor of effective air quality monitoring is not the implementation of 

IoT technologies but the analysis of data quality for air quality monitoring - Data Quality (DQ). EU 

and EPA approaches reveal DQ analysis in the field of air quality monitoring. Intelligent 

technologies supporting proper air quality include air quality sensors and controllers with the 

architecture of the latest embedded systems. They determine air quality parameters: CO, PM2.5 

particulate matter, nitrogen dioxide NO2, ozone O3, ammonia NH3, temperature, pressure, humidity. 

Sensor data is calibrated using machine learning methods to improve performance. Such a high-tech 

system performs predictive functions and has a multi-head convolutional neural network with a 

closed recurrent block, which can detect pollution concentrations for the next hour [13].  

Modern methods of data interpolation include long short-term memory convolutional models, 

a combination of convolutional neural networks that automatically manipulate both spatial and 

temporal characteristics of the data [4]. Data aggregation, or merging, contributes to increased data 

accuracy, expanded coverage in terms of space and time, improved performance, and spatial-

temporal resolution enhancement [14].  
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III. RESULTS AND ANALYSIS  

The criteria for data quality in IoT air quality monitoring are presented in Table 1. 

 

Table 1. Criteria for data quality in IoT air quality monitoring 

Criteria  UNION approach EPA approach 

Uncertainty level 

ʍ1 

Maximum allowable error of 

fixed measurements: 25% 

Population sampling uncertainty and 

measurement without considering 

the Displacement criterion. 

Minimal data 

reading 

ʍ2 

Maximum percentage of missing 

values over a specific period: 

10% 

Minimum data reading rate: 90% 

Not defined 

Minimal time 

coverage  

ʍ3 

For measuring particulate matter: 

14% (one-day measurement per 

week randomly throughout the 

year) 

Not defined 

Minimum number 

of sampling points 

ʍ4 

Fixed measurements depend on 

the population of a specific area 

and the data volume 

Not defined 

Precision level 

ʍ5 

Not defined Random error component and the 

degree of agreement between 

repeated measurements of the same 

property under identical conditions. 

Displacement 

degree ʍ6 

Not defined Component of uncertainty that 

amplifies the distortion of the 

measurement process and causes 

errors in air quality assessments. 

Limit of detection 

ʍ7 

Not defined Minimum concentration of a 

pollutant resulting from a single 

measurement with a stated level of 

probability 

Representativeness 

degree   

ʍ8 

Has a minimum number of 

sampling points and minimum 

temporal coverage 

Measurement of the population 

component of uncertainty, the extent 

to which data accurately represent 

the frequency distribution of a 

parameter in the population. 

Comparison degree 

ʍ9 

Not defined The degree of confidence with 

which one set of data can be 

compared to another, considering 

units of measurement and 

applicability to standard statistical 

methods. 

Completeness level 

ʍ10 

Not defined The ratio of obtained reliable data to 

expected data. 75% of the data. 

 

Developed by the author based on [11-12]. 

The Air Quality Estimation integral indicator (AQE) is a function of the sum of data quality 

criteria: AQE = f (X1, é, X10). Data quality and reliability criteria can be enhanced by applying 

technological data processing methods: calibration, interpolation, aggregation, and outlier detection.  
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Conceptually, the model for improving the efficiency of climate decisions based on IoT air 

quality monitoring is a system of synergistically connected elements: criteria for air quality data and 

corresponding methods for their improvement ï depicted in Figure 1. 

 

 
Figure 1. A conceptual model for improving the efficiency of air quality monitoring based on IoT 

IV. DISCUSSION AND CONCLUSION 

Monitoring air quality based on IoT, when employing methods to enhance data reliability 

such as data calibration, interpolation, aggregation, and emission detection, transforms the 

understanding and expands the potential for environmental protection. Data is stored on servers and 

is accessible to people in real-time, regardless of their location (Hassan et al., 2020). The objectivity 

and prudence of climate decisions to prevent the negative impact of air pollutants on human health 

depend on the reliability and credibility of IoT monitoring data (Liu et al., 2019). The accuracy and 

impartiality of IoT monitoring data are verified through a systematic analysis of data quality 

criteria. A set of criteria for data quality and reliability forms the basis of the air quality assessment 

function, yielding an integrated air quality assessment indicator. 

The conceptual model for improving the efficiency of IoT air quality monitoring is based on 

reliability criteria from both European and American approaches (UNION, E., et al., 2008; UEPA, 

2017) and corresponding methods aimed at enhancing these criteria (Lin et al., 2019; Zaidan et al., 

2020; Lin et al., 2020; Huang et al., 2020; Concas et al., 2021; Sonawani & Patil, 2024; Le et al., 

2020). 
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Abstract. This work is focused on creating a system for reconstruction of incidents in the field of 

public safety based on the use of IoT architecture and researching various ways and technologies, 

capable of accomplishing this mission. This system will allow to collect and analize information 

about various incidents and emergencies, using IoT architecture and UAV technology, to recreate 

them for further analysis of them, rescue operations and creating effective means of stopping them. 

Use of LIDAR technology along side IoT systems and UAV will allow it to work in any environment 

while maintaining effectiveness.   

 

Keywords: Information Technology, IoT, UAV, Incident Reconstruction, Public Safety, IoT 

Architecture   
  

  

I. INTRODUCTION  

In recent years, the integration of Information Technology (IT) and Internet of Things (IoT) 

architecture has shown significant promise in enhancing public safety measures, including taking 

part in incident reconstruction processes. This thesis explores the application of IoT architecture in 

complex incident reconstruction within the domain of public safety. It investigates the utilization of 

IoT devices, data analytics, cloud computing, and other IT tools to improve the efficiency and 

effectiveness of incident reconstruction, including usage of UAV technology, thereby contributing 

to better decision-making and response strategies in emergency situations. The study aims to 

provide insights into the potential benefits, challenges, and future prospects of leveraging IoT 

architecture for incident reconstruction in public safety contexts.  

II. DATA AND METHODOLOGY    

The research methodology involves a combination of qualitative and quantitative approaches. 

Qualitative methods include literature review, case studies, and expert interviews to gather insights 

into current practices, challenges, and opportunities in incident reconstruction using IoT 

architecture. Quantitative methods involve data analysis and modeling to evaluate the effectiveness 

and efficiency of IoT-based incident reconstruction systems. The study may also involve the 

development of prototypes or simulations to demonstrate the practical implementation of IoT 

solutions in public safety contexts.  
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During the main part of study the qualitative evaluation of problem-solving was held in 30 minutes 

cycles of professional activity in different stages of project and unpredicted conditions too.  

Working Environment: Microsoft Project, Visual Studio, physical workplace.  

Working Equipment: Acer laptop, LIDAR.   

Research Environment: Node-red, physical workplace.   

Subject: Test variation public safety smart system.   

The study includes two roles in project management.  

Role 1. Developer. Main types of activities: developing and executing test cases, analyzing 

test results, reviewing specifications, identifying and reporting bugs, researching new technologies, 

tools, and testing procedures.   

Types of stimuli: code, scientific and theoretical questions, practical problems.  

Analyzed data: Test results, scientific and engineering studies.   

The expected result of working system and process of reconstruction is shown on picture 1.  

 

  

Figure 1.  Expected result of working system  

III. RESULTS AND DISCUSSION   

The results is a test version of a system which consists of two main parts: stationery, consists of IoT 

elements for collecting data on the ground and analyze it, and aerial, consists of robots for 

collecting data in areas with damaged or destroyed stationery elements, and/or areas which is 
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hard/impossible/dangerous to enter. However, there is still a lot of work ahead, due to problems in 

system`s functioning and data analysis.   

IV. CONCLUSION AND FUTURE DIRECTIONS  

In conclusion, this study sheds light on the potential of IoT architecture in enhancing incident 

reconstruction processes within the realm of public safety. The development of a test version of a 

system incorporating IoT elements and UAV technology marks a significant milestone in this 

endeavor. While challenges persist in system functionality and data analysis, the findings provide 

valuable insights for future research and development efforts.  

Moving forward, continued collaboration between researchers, practitioners, and stakeholders is 

essential to overcome existing challenges and realize the full potential of IoT-based solutions in 

incident reconstruction. By addressing technical limitations, refining data analysis processes, and 

improving system integration, we can advance towards more effective and efficient incident 

response strategies, ultimately enhancing public safety and resilience in the face of emergencies.  
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Annotation. The paper thoroughly analyzes the impact of the Internet of Things (IoT) and artificial 

intelligence (AI) technologies on the modern business sphere. The main focus of the research is on 

their contribution to enhancing the efficiency of production processes, optimizing customer 

interactions, and improving management practices. The obtained results emphasize the significant 

opportunities for using these innovative solutions to reduce costs, increase productivity, and 

enhance the competitiveness of enterprises.  
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I. INTRODUCTION  

Over the past decade, the volume of data generated by businesses in all industries has been 

increasing. A large portion of this data can be utilized to improve operations and make better 

management decisions. The relevance of IoT lies in its ability to collect this data in real-time from 

various sources: from sensors in production lines to devices in a "smart" office.  

On the other hand, artificial intelligence provides means to analyze these large volumes of 

data and extract useful information. Machine learning and data analysis algorithms enable 

identifying trends, forecasting demand, detecting anomalies, and recommending optimal solutions 

for enterprises. Major corporations are already actively using IoT and AI to enhance efficiency and 

competitiveness. 

For example, General Electric implements the Predix system, which utilizes IoT for 

equipment monitoring, data collection, and analysis of their status.  

The application of artificial intelligence helps understand this data and timely respond to 

potential issues, thereby reducing costs for maintenance and avoiding unforeseen equipment 

downtime. In the retail sector, Amazon utilizes artificial intelligence to personalize offers for 

customers based on their past purchases and product views. This allows the company to maximize 

sales and meet individual customer needs.   

II. DATA AND METHODS   

For the successful integration of the Internet of Things and artificial intelligence into business, 

access to diverse data is necessary. This data can be obtained from various sources, including data 

from IoT sensors, data on production processes, customer data, and data from various Internet 

sources. Special sensors can be installed on equipment or production lines to collect data from IoT 

sensors, which transmit information via wireless networks to a central server for further processing.  

As for data analysis, methods of artificial intelligence such as machine learning algorithms 

and data analysis are used. This allows identifying patterns, forecasting events, and making 

recommendations based on the data obtained. One of the methods is personalized offers for 
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customers. Based on the analysis of customer data and their behavior, individual offers, 

recommendations, and promotions can be created to match their needs and preferences.  

Another important method is real-time issue resolution. By using analytical tools, problems in 

production, servicing, or supply can be quickly identified and addressed, reducing equipment 

downtime and increasing overall enterprise efficiency.  

III. RESULTS AND ANALYSIS   

The implementation of monitoring systems using IoT sensors has reduced equipment 

downtime by 20% over the last quarter.  

Artificial intelligence analyzes this data and makes recommendations for optimizing work 

processes, allowing the enterprise to increase productivity and reduce maintenance costs.  

The analysis of large volumes of data using artificial intelligence helps managers make 

informed decisions regarding strategic planning and company development. 

 For example, forecasting algorithms allow predicting changes in market conditions and 

adapting strategies accordingly.  

IV. DISCUSSION AND CONCLUSIONS  

The integration of the Internet of Things and artificial intelligence into business proves to be 

extremely important in modern conditions, where competitiveness and speed of decision-making 

determine the success of the company.  

Our research demonstrates that these technologies can significantly improve the efficiency of 

production processes, customer interaction, management, and strategic planning.  

The results show that the implementation of monitoring systems using IoT sensors and data 

analysis using artificial intelligence allows enterprises to reduce costs, increase productivity, and 

enhance customer satisfaction.   
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Abstract. IoT platforms a set of components that allows developers to spread out the applications, 

remotely collect data, secure connectivity, and execute sensor management. ThingsBoard Inc. is 

one of the companies which offer open-source and not open-source platforms for creating IoT 

solutions. Both of the platforms are very flexible and affordable for creating test versions of 

solution and ready for the market solutions.   

 

Keywords: Internet of Things (IoT), platform, open-source, technology, feature.   
  

  

I. INTRODUCTION  

Today we have many opportunities for creating IoT solutions. Everything may be achievable 

by developing everything from scratch as a backend part and as a frontend part. Many developers 

prefer creating everything by themselves. IoT platforms a set of components that allows developers 

to spread out the applications, remotely collect data, secure connectivity, and execute sensor 

management. An IoT platform manages the connectivity of the devices and allows developers to 

build new mobile software applications. And in my opinion it is one of the best ways to create IoT 

solutions, so that I decided to use one for creating my project.  

II. DATA AND METHODOLOGY   

Today many people are familiar with such popular IoT platforms as Microsoft Azure, Google 

Cloud IoT, IBM Watson IoT Platform. Out of the blue Microsoft has decided to retire a key plank 

of its Azure IoT platform, leaving developers currently building systems high and dry. In a 

statement on the Azure console, Microsoft confirmed the Azure IoT Central service is being retired 

on March 31, 2027 [1]. IBM made a similar move to end its Watson IoT service at short notice in 

November 2022. It said it would "sunset the Watson IoT Platform service on IBM Cloud effective 

December 1st, 2023 without a direct replacement" [1]. Based on the information, we can say that 

these platforms are slowly moving back. Because IoT Platform is not the main direction and 

product of such corporations. And to replace them, there is such a company as ThingsBoard Inc. 

ThingsBoard, Inc. was founded in 2016. Community Edition IoT platform is the most popular open-

source project in its class. ThingsBoard's freeware and licensed software is widely used by both IoT 

enthusiasts who design and prototype their smart solutions in their garages and industrial customers 

with a wide range of requirements for device management, data processing, security, privacy, 

analysis, etc. [2]. ThingsBoard Community Edition is an open-source IoT platform for data 

collection, processing, visualization, and device management. ThingsBoard Community Edition 
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have such features as asset management and data collection, end-user real-time dashboards, 

customizable rule chains and widgets, integrations with BigData systems, NB-IoT, SigFox, 

LoRaWAN support, Rule Engine: Components. ThingsBoard Rule Engine is a highly customizable 

and configurable system for complex event processing. With rule engine you are able to filter, 

enrich and transform incoming messages originated by IoT devices and related assets.  ThingsBoard 

have a few native protocols as MQTT, CoAP, HTTP, LwM2M, and SNMP, which allows to 

connect the devices directly to the platform. In case using the other connectivity for Community 

Edition you may use ThingsBoard Getaway (which is also open-source).  An advanced 

ThingsBoard Professional Edition have more value-added features: Platform integrations, it means 

that integration with the third-party system or connecting other devices with specific payload 

formats directly to ThingsBoard platform - is available. ThingsBoard allows to configure multiple 

custom Entity Groups. You can create an entity group for the devices, assets, entity views, 

customers, users, dashboards and edge instances Each entity may belong to multiple groups 

simultaneously. Role-Based Access Control (RBAC) allows to create and grant advanced access by 

assigning a set of permissions. RBAC roles refer to the levels of access that users may have in a 

multilevel hierarchy.  White labelling feature allows to configure company or product logo, domain 

name, and color scheme in a few clicks with zero coding efforts and no service restart required.   

III. RESULTS AND ANALYSIS   

Both of the products allow for the simulation of the data from devices which is really 

important for creating a prototype of the solution in the first stage. Since Community Edition is an 

open-source platform and free of charge, so everything may be achievable depending only on the 

skills. An advanced ThingsBoard Professional Edition have value-added features for creating real 

solutions with own logo and domain. The pricing for Professional Edition is very affordable, 

moreover just to become familiar with the advanced feature there is an opportunity to use free trial 

for one month.   

ThingsBoard IoT Platform is a really good tool with important features for creating IoT 

solutions. The company also provides documentation, free educational courses, and YouTube 

channel which can definitely help to understand how everything works and how receive a good 

solution as a result yourself. IoT platforms can make life easier for developers by spending less time 

on creating everything from scratch.  
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ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʂʠʾʚ, ʋʢʨʘʾʥʘ  
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ɸʥʦʪʘʮʽʷ. ɿʨʦʩʪʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʙʫʜʽʚʝʣʴ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ, ʱʦ ʨʦʙʠʪʴ ʘʢʪʫʘʣʴʥʠʤ ʧʠʪʘʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʚ ʤʦʥʽʪʦʨʠʥʛʫ 

ʧʨʠʤʽʱʝʥʴ ʯʝʨʝʟ IoT-ʪʝʭʥʦʣʦʛʽʾ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʽ ʨʽʰʝʥʥʷ ʚ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʥʘʙʫʚʘʶʪʴ ʚʩʝ ʙʽʣʴʰʦʛʦ ʟʥʘʯʝʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʬʦʨʪʫ ʪʘ ʙʝʟʧʝʢʠ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʧʦʚʥʝʥʦʩʪʽ ʧʨʠʤʽʱʝʥʴ ʻ 

ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʦʶ ʪʝʤʦʶ. ʊʘʢʦʞ, ʚʨʘʭʦʚʫʶʯʠ ʨʠʟʠʢʠ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʜʝ 

ʟʙʝʨʝʞʝʥʥʷ ʞʠʪʪʷ ʪʘ ʤʘʡʥʘ ʩʪʘʻ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʟʘʚʜʘʥʥʷʤ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʩʪʘʻ 

ʢʨʠʪʠʯʥʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ. 

ʈʦʙʦʪʘ ʥʘʮʽʣʝʥʘ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʶ ʮʴʦʛʦ ʘʩʧʝʢʪʫ ʰʣʷʭʦʤ ʘʥʘʣʽʟʫ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʜʘʚʘʯʽʚ, ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʨʽʚʥʷ ʥʘʧʦʚʥʝʥʦʩʪʽ ʧʨʠʤʽʱʝʥʴ.  

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ, ʜʘʚʘʯʽ, ʬʽʢʩʘʮʽʷ ʥʘʧʦʚʥʝʥʦʩʪʽ, 

ʘʚʪʦʤʘʪʠʟʘʮʽʷ, ʫʧʨʘʚʣʽʥʥʷ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷʤ.  
  
  

I. ɺʉʊʋʇ  

ɿʘʧʦʯʘʪʢʫʻʤʦ ʥʘʰ ʦʛʣʷʜ, ʚʠʩʚʽʪʣʶʶʯʠ ʩʫʪʥʽʩʪʴ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʷʢ ʢʣʶʯʦʚʦʛʦ 

ʬʘʢʪʦʨʘ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ. ɺ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʜʦʩʣʽʜʠʤʦ ʷʢ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘ ʜʦʧʦʤʦʛʦʶ IoT-ʩʠʩʪʝʤ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʟʤʝʥʰʝʥʥʷ 

ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, ʜʦ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʫʪʨʠʤʘʥʥʷ ʧʨʠʤʽʱʝʥʴ ʫ 

ʧʦʚʩʷʢʜʝʥʥʠʭ ʦʙʩʪʘʚʠʥʘʭ, ʘ ʪʘʢʦʞ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ ʫ ʚʠʧʘʜʢʘʭ ʥʘʜʟʚʠʯʘʡʥʠʭ 

ʩʠʪʫʘʮʽʡ. ɺʠʩʚʽʪʣʠʤʦ ʧʨʠʢʣʘʜʠ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʢʦʥʪʝʢʩʪʽ IoT ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʢʦʥʢʫʨʝʥʪʥʠʭ ʧʝʨʝʚʘʛ.  

II. ʆʇʀʉ ʈɯʐɽʅʅʗ  

ʈʦʟʛʣʷʥʝʤʦ ʧʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʪʘʢʠʭ ʷʢ ʩʦʥʷʯʥʽ 

ʧʘʥʝʣʽ, ʢʽʥʝʪʠʯʥʘ ʝʥʝʨʛʽʷ ʪʘ ʙʝʟʜʨʦʪʦʚʝ ʟʘʨʷʜʞʘʥʥʷ, ʷʢʽ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʣʝ 

ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ ʜʣʷ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ. ɼʦʩʣʽʜʠʤʦ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ 

ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ, ʪʘʢʠʭ ʷʢ ʛʽʜʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʾ, ʚʽʪʨʷʥʽ ʪʘ ʩʦʥʷʯʥʽ ʫʩʪʘʥʦʚʢʠ ʜʣʷ 

ʧʦʩʪʘʯʘʥʥʷ ʝʥʝʨʛʽʾ ʜʣʷ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ. ɺʠʚʯʠʤʦ ʧʨʘʢʪʠʯʥʽ ʘʩʧʝʢʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʾʭ ʚʧʣʠʚ ʥʘ ʪʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ ʧʨʠʩʪʨʦʾʚ.  

ʉʧʨʷʤʫʻʤʦ ʫʚʘʛʫ ʥʘ ʚʞʝ ʽʩʥʫʶʯʽ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽ ʤʝʪʦʜʠ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ʟʦʢʨʝʤʘ 

ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʠ ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ LoRaWAN, Bluetooth Low Energy ʪʘ NB-IoT. 



Proceedings  1st international scientific and practical conference çInformation Systems and Technology: Results and 
Prospectsè (IST 2024)", March 6, 2024 - K.: FIT TSNUK, 2024. 

 

 
29 

ʅʘʧʨʠʢʣʘʜ, ʩʪʘʥʜʘʨʪ NB-IoT ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠʩʪʨʦʚʾ ʟʘ ʨʘʭʫʥʦʢ 

ʟʥʘʯʥʦʛʦ ʟʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʽ ʩʧʨʦʱʝʥʥʷ ʩʪʝʢʘ ʧʨʦʪʦʢʦʣʽʚ. ʢʨʽʤ ʪʦʛʦ, 

ʩʪʘʥʜʘʨʪ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʩʪʨʦʷʤ ʧʝʨʝʜʘʚʘʪʠ ʜʘʥʽ ʟ ʚʝʣʠʢʠʤʠ ʯʘʩʦʚʠʤʠ ʧʨʦʤʽʞʢʘʤʠ ʥʝ 

ʚʪʨʘʯʘʶʯʠ ʨʝʻʩʪʨʘʮʽʶ ʚ ʤʝʨʝʞʽ. ʈʦʟʛʣʷʥʝʤʦ, ʷʢ ʮʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ 

ʜʦʚʛʦʪʨʠʚʘʣʽ, ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽ ʩʠʩʪʝʤʠ IoT ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ. ɿʘʟʥʘʯʠʤʦ ʧʨʘʢʪʠʯʥʽ ʧʨʠʢʣʘʜʠ 

ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʦʙʛʦʚʦʨʠʤʦ, ʷʢ ʚʦʥʠ ʩʧʨʠʷʶʪʴ ʧʽʜʚʠʱʝʥʥʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʘ ʦʮʽʥʢʘ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ 

ʨʝʟʝʨʚʥʦʛʦ ʞʠʚʣʝʥʥʷ, ʪʘʢʠʭ ʷʢ ʘʢʫʤʫʣʷʪʦʨʠ, ʛʝʥʝʨʘʪʦʨʠ, ʪʘ ʩʠʩʪʝʤʠ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ, ʜʣʷ 

ʛʘʨʘʥʪʽʾ ʥʝʧʝʨʝʨʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʚ ʫʤʦʚʘʭ ʘʚʘʨʽʡ ʘʙʦ ʚʽʜʢʣʶʯʝʥʥʷ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʈʦʟʛʣʷʥʝʤʦ, ʷʢ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʪʘ ʩʠʩʪʝʤʠ IoT ʤʦʞʫʪʴ 

ʚʟʘʻʤʦʜʽʷʪʠ ʫ ʢʦʥʪʝʢʩʪʽ ʤʽʩʴʢʦʛʦ ʧʣʘʥʫʚʘʥʥʷ. ɸʥʘʣʽʟ ʚʢʣʶʯʘʪʠʤʝ ʚ ʩʝʙʝ ʚʠʛʦʜʠ ʜʣʷ ʤʽʩʴʢʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʪʘʢʽ ʷʢ ʦʧʪʠʤʽʟʘʮʽʷ ʦʩʚʽʪʣʝʥʥʷ ʪʘ ʦʧʘʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ 

ʝʥʝʨʛʽʾ ʫ ʛʨʦʤʘʜʩʴʢʠʭ ʧʨʠʤʽʱʝʥʥʷʭ. ɸʣʛʦʨʠʪʤʠ ʐɯ ʪʘʢʦʞ ʤʦʞʫʪʴ ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʚʽʜ 

ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ, ʧʝʨʝʜʙʘʯʘʪʠ ʪʘ ʘʜʘʧʪʫʚʘʪʠ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

ɿʚʝʨʥʝʤʦ ʫʚʘʛʫ ʥʘ ʚʘʞʣʠʚʽʩʪʴ ʪʦʯʥʦʩʪʽ ʧʨʦʛʥʦʟʽʚ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʽʥʥʷ ʝʥʝʨʛʽʻʶ. ɺʠʢʦʨʠʩʪʘʻʤʦ ʘʣʛʦʨʠʪʤʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʪʘʢʽ ʷʢ ʣʽʥʽʡʥʘ ʨʝʛʨʝʩʽʷ, 

ʜʝʨʝʚʘ ʨʽʰʝʥʴ ʯʠ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʝʡ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ 

ʥʘ ʦʩʥʦʚʽ ʽʩʪʦʨʠʯʥʠʭ ʜʘʥʠʭ ʪʘ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ.  
ɸʣʛʦʨʠʪʤʠ ʦʧʪʠʤʽʟʘʮʽʾ ʤʦʞʫʪʴ ʜʦʧʦʤʘʛʘʪʠ ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʨʦʙʦʪʠ 

ʩʠʩʪʝʤ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ ʪʘ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ, ʟʘʟʜʘʣʝʛʽʜʴ 

ʨʦʟʧʦʜʽʣʠʚʰʠ ʦʙôʻʢʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʢʣʘʩʪʝʨʠ, ʱʦ ʜʦʧʦʤʦʞʝ ʫ ʨʦʟʫʤʽʥʥʽ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. ʋ ʢʦʥʪʝʢʩʪʽ ʤʽʩʴʢʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʨʦʟʛʣʷʥʝʤʦ ʤʦʞʣʠʚʦʩʪʽ ʟʤʝʥʰʝʥʥʷ 

ʚʠʢʠʜʽʚ ʚ ʘʪʤʦʩʬʝʨʫ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ. ʉʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʤʦʞʫʪʴ 

ʚʠʷʚʠʪʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʛʨʦʤʘʜʩʴʢʠʭ ʙʫʜʽʚʣʷʭ ʪʘ ʩʧʨʠʷʪʠ ʩʪʚʦʨʝʥʥʶ ʝʢʦʣʦʛʽʯʥʦ 

ʯʠʩʪʠʭ ʤʽʩʴʢʠʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨ. ʅʘʜʘʥʦ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʟʘʙʝʟʧʝʯʝʥʥʶ ʙʝʟʧʝʢʠ ʚ ʢʦʥʪʝʢʩʪʽ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ. ʆʙʛʦʚʦʨʠʤʦ ʚʘʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʭʦʜʽʚ ʜʣʷ ʟʘʭʠʩʪʫ ʩʠʩʪʝʤ ʚʽʜ 

ʧʦʪʝʥʮʽʡʥʠʭ ʢʽʙʝʨʟʘʛʨʦʟ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ɺ ʟʘʚʝʨʰʝʥʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʟʥʘʯʠʤʦ ʢʣʶʯʦʚʽ ʚʠʩʥʦʚʢʠ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʧʦʚʥʝʥʦʩʪʽ ʧʨʠʤʽʱʝʥʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ IoT. 

ʇʽʜʢʨʝʩʣʠʤʦ ʚʘʞʣʠʚʽʩʪʴ ʧʘʨʪʥʝʨʩʪʚʘ ʤʽʞ ʛʘʣʫʟʷʤʠ, ʚʣʘʜʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʪʘ 

ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʢʦʤʧʘʥʽʷʤʠ ʜʣʷ ʫʩʧʽʰʥʦʾ ʽʤʧʣʝʤʝʥʪʘʮʽʾ ʪʘ ʨʦʟʚʠʪʢʫ ʮʠʭ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʨʽʰʝʥʴ. ɿʦʩʝʨʝʜʠʤʦʩʷ ʥʘ ʨʦʣʽ ʘʣʛʦʨʠʪʤʽʚ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʚ ʦʧʪʠʤʽʟʘʮʽʾ 

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ. ʈʦʟʛʣʷʥʝʤʦ ʤʦʞʣʠʚʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ ʧʨʦʛʥʦʟʫ ʧʘʪʝʨʥʽʚ ʩʧʦʞʠʚʘʥʥʷ 

ʝʥʝʨʛʽʾ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʩʠʩʪʝʤʘʤ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʟʤʽʥ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʨʠʤʽʱʝʥʴ ʪʘ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʦʟʧʦʜʽʣ ʝʥʝʨʛʽʾ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʈʦʟʛʣʷʥʝʤʦ ʪʘʢʦʞ ʧʠʪʘʥʥʷ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʘʣʛʦʨʠʪʤʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ. 

ʎʽ ʘʣʛʦʨʠʪʤʠ ʤʦʞʫʪʴ ʜʦʧʦʤʘʛʘʪʠ ʚʠʟʥʘʯʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʨʦʙʦʪʠ ʧʨʠʩʪʨʦʾʚ ʪʘ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʤʘʢʩʠʤʘʣʴʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠ ʤʽʥʽʤʽʟʘʮʽʾ ʚʠʪʨʘʪ ʝʥʝʨʛʽʾ. 

ʋ ʛʘʣʫʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʟʚʝʨʥʝʤʦ ʫʚʘʛʫ ʥʘ ʽʥʪʝʛʨʘʮʽʶ 

ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʪʘʢʠʭ ʷʢ ʩʦʥʷʯʥʽ ʙʘʪʘʨʝʾ ʪʘ ʩʠʩʪʝʤʠ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ, ʟ ʤʝʨʝʞʘʤʠ IoT. 

ʈʦʟʛʣʷʥʝʤʦ ʤʦʞʣʠʚʽʩʪʴ ʟʙʝʨʽʛʘʥʥʷ ʦʪʨʠʤʘʥʦʾ ʝʥʝʨʛʽʾ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʧʝʨʽʦʜʘʭ ʥʠʟʴʢʦʛʦ ʧʦʧʠʪʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʪʨʘʪʠ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʣʝ 

ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ.  

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ ʚʟʘʻʤʦʜʽʷ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʘʣʛʦʨʠʪʤʽʚ ʦʧʪʠʤʽʟʘʮʽʾ 

ʟ ʤʽʩʴʢʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʪʘ ʩʦʮʽʫʤʦʤ. ʈʦʟʛʣʷʥʝʤʦ, ʷʢ ʟʘʣʫʯʝʥʥʷ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʪʘ ʧʘʨʪʥʝʨʩʪʚʦ 

ʟ ʤʽʩʴʢʠʤʠ ʦʨʛʘʥʘʤʠ ʤʦʞʝ ʩʧʨʠʷʪʠ ʫʜʦʩʢʦʥʘʣʝʥʥʶ ʩʪʨʘʪʝʛʽʡ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ 

ʧʦʰʠʨʝʥʥʶ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʝʢʦʣʦʛʽʯʥʽ ʽʥʽʮʽʘʪʠʚʠ. 

ɿʘʚʝʨʰʠʤʦ ʥʘʰʝ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʦʩʝʨʝʜʠʚʰʠʩʴ ʥʘ ʚʘʞʣʠʚʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʛʨʦʚʘʥʠʭ 

ʧʽʜʭʦʜʽʚ ʜʦ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʱʦ ʦʭʦʧʣʶʶʪʴ ʥʝ ʪʽʣʴʢʠ ʪʝʭʥʽʯʥʽ ʪʘ ʝʢʦʥʦʤʽʯʥʽ ʘʩʧʝʢʪʠ, ʘʣʝ 



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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ʡ ʩʦʮʽʦʢʫʣʴʪʫʨʥʽ ʪʘ ʝʢʦʣʦʛʽʯʥʽ ʚʠʤʽʨʠ. ʅʘʤʘʛʘʶʯʠʩʴ ʚʨʘʭʫʚʘʪʠ ʮʽ ʚʩʝʙʽʯʥʽ ʬʘʢʪʦʨʠ, ʤʠ 

ʩʧʦʜʽʚʘʻʤʦʩʷ ʚʥʝʩʪʠ ʩʚʽʡ ʚʥʝʩʦʢ ʫ ʩʪʚʦʨʝʥʥʷ ʩʪʘʣʠʭ, ʝʬʝʢʪʠʚʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ 

ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ IoT. 

III. ɺʀʉʅʆɺʂʀ  

ʈʦʟʛʣʷʜʘʶʯʠ ʘʩʧʝʢʪʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ, ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ, ʘʣʝ ʡ ʾʾ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. 

ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʤʦʥʽʪʦʨʠʥʛʫ, ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʟʤʝʥʰʝʥʥʷ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ, ʤʦʞʫʪʴ 

ʚʥʝʩʪʠ ʟʥʘʯʥʠʡ ʚʢʣʘʜ ʫ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʟʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ ʚ ʘʪʤʦʩʬʝʨʫ. 

ʂʣʶʯʦʚʠʤ ʝʪʘʧʦʤ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʜʝ ʨʦʟʛʣʷʜ ʤʦʞʣʠʚʦʩʪʝʡ ʦʧʪʠʤʽʟʘʮʽʾ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʽʥʥʷ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷʤ. ɺʠʜʽʣʠʤʦ ʚʘʞʣʠʚʽ ʘʩʧʝʢʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ 

ʪʘ ʨʦʟʨʦʙʠʤʦ ʩʪʨʘʪʝʛʽʾ, ʷʢʽ ʜʦʟʚʦʣʷʪʴ ʥʝ ʣʠʰʝ ʚʧʨʦʚʘʜʠʪʠ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ, ʘʣʝ ʽ 

ʧʽʜʪʨʠʤʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʤʦʥʽʪʦʨʠʥʛʫ. 

ʆʪʞʝ, ʤʦʷ ʨʦʙʦʪʘ ʧʨʘʛʥʝ ʨʦʟʢʨʠʪʠ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʧʨʦʙʣʝʤʠ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʚ ʩʠʩʪʝʤʘʭ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʧʦʚʥʝʥʦʩʪʽ ʧʨʠʤʽʱʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ IoT, 

ʚʨʘʭʦʚʫʶʯʠ ʩʪʨʘʪʝʛʽʯʥʽ, ʪʝʭʥʽʯʥʽ, ʝʢʦʣʦʛʽʯʥʽ ʪʘ ʝʢʦʥʦʤʽʯʥʽ ʘʩʧʝʢʪʠ.  
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ʢʘʥʜʠʜʘʪʩʴʢʫ ʜʠʩʝʨʪʘʮʽʶ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾè ʫ ʂʠʾʚʩʴʢʦʤʫ 

ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʘʨʭʽʪʝʢʪʫʨʠ (ʂʠʾʚ, ʋʢʨʘʾʥʘ) ʫ 2014 ʨʦʮʽ. ʉʝʨʝʜ 

ʥʘʫʢʦʚʠʭ ʽʥʪʝʨʝʩʽʚ ð ɯʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘ-ʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʪʝʨʥʝʪ ʨʝʯʝʡ, ʝʣʝʢʪʨʦʥʥʝ 

ʥʘʚʯʘʥʥʷ, ʽʥʬʦʨʤʘʮʽʡʥʘ ʙʝʟʧʝʢʘ.  
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ɯʆʊ ʉʀʉʊɽʄɸ ʉʇʆɺɯʑɽʅʔ ʅɸʉɽʃɽʅʅʗ ʇʈʆ ɿɸɻʈʆɿʀ ʊɸ 
ʅɽɹɽɿʇɽʂʀ ɺɯʁʉʔʂʆɺʆɻʆ ʊɸ ʊɽʍʅʆɻɽʅʅʆɻʆ ʍɸʈɸʂʊɽʈʋ  

ɯʛʦʨ ɸʥʜʨʽʻʥʢʦ1, ʄʠʨʦʩʣʘʚʘ ɻʣʘʜʢʘ2  
  

ʉʪʫʜʝʥʪ ʜʝʥʥʦʾ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ, ʢʘʬʝʜʨʠ ʇʨʦʛʨʘʤʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ, ʂʠʾʚʩʴʢʠʡ 

ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʂʠʾʚ, ʋʢʨʘʾʥʘ  

E-mail: igorfujitsu@gmail.com  
2ɼʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʂʠʾʚ, ʋʢʨʘʾʥʘ  

ORCID: 0000-0001-5233-2021  

E-mail: myroslava.gladka@knu.ua  
  
  

ɸʥʦʪʘʮʽʷ. ɺ ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ ʽʥʥʦʚʘʮʽʡʥʦʛʦ 

ʚʝʙ-ʩʝʨʚʽʩʫ ʽʟ ʩʧʦʚʽʱʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʧʨʦ ʚʽʡʩʴʢʦʚʽ ʪʘ ʪʝʭʥʦʛʝʥʥʽ ʟʘʛʨʦʟʠ. ʉʠʩʪʝʤʘ ʥʘʜʘʻ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ, ʧʦʚʽʪʨʷʥʽ ʪʨʠʚʦʛʠ, ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʫʤʦʚʠ 

ʪʘ ʽʥʰʽ ʢʣʶʯʦʚʽ ʧʘʨʘʤʝʪʨʠ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ. ɿ ʚʨʘʭʫʚʘʥʥʷʤ 

ʧʦʩʪʽʡʥʠʭ ʟʘʛʨʦʟ ʜʣʷ ʋʢʨʘʾʥʠ, ʩʠʩʪʝʤʘ ʚʠʢʦʨʠʩʪʦʚʫʻ SMS-ʧʦʚʽʜʦʤʣʝʥʥʷ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʜʦʩʪʫʧʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʊʝʭʥʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʩʠʩʪʝʤʠ ʚʠʩʪʫʧʘʶʪʴ: Node.js, Nest.js, 

PostgreSQL, Redis ʪʘ BullMQ. ʈʦʙʦʪʘ ʚʽʜʟʥʘʯʘʻ ʚʘʞʣʠʚʽʩʪʴ ʽʥʬʦʨʤʫʚʘʥʥʷ ʪʘ ʙʝʟʧʝʢʠ 

ʛʨʦʤʘʜʷʥ, ʷʢʘ ʩʪʘʻ ʧʝʨʰʦʯʝʨʛʦʚʠʤ ʟʘʚʜʘʥʥʷʤ ʫ ʩʫʯʘʩʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ.  

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʧʦʚʽʱʝʥʥʷ, IoT, ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ, ʧʦʚʽʪʨʷʥʘ ʪʨʠʚʦʛʘ, ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʜʘʥʽ.  
  
  

I. ɺʉʊʋʇ  

ʋ ʩʫʯʘʩʥʦʤʫ ʤʽʥʣʠʚʦʤʫ ʪʘ ʭʘʦʪʠʯʥʦʤʫ ʩʚʽʪʽ ʷʢ ʥʽʢʦʣʠ ʛʦʩʪʨʦ ʩʪʦʾʪʴ ʧʠʪʘʥʥʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʬʦʨʤʫʚʘʥʥʷ ʪʘ ʙʝʟʧʝʢʠ ʥʘʩʝʣʝʥʥʷ. ʉʴʦʛʦʜʥʽ ʣʶʜʠ ʟʽʰʪʦʚʭʫʶʪʴʩʷ ʟ 

ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʟʘʛʨʦʟʘʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʤʘʪʠ ʚʽʡʩʴʢʦʚʠʡ ʯʠ ʪʝʭʥʦʛʝʥʥʠʡ ʭʘʨʘʢʪʝʨ, ʘʙʦ ʙʫʪʠ 

ʧʦʚ'ʷʟʘʥʠʤʠ ʟ ʝʢʦʣʦʛʽʯʥʠʤʠ ʢʨʠʟʘʤʠ ʯʠ ʧʨʠʨʦʜʥʠʤʠ ʣʠʭʘʤʠ. ʋʢʨʘʾʥʘ, ʷʢ ʽ ʙʘʛʘʪʦ ʽʥʰʠʭ 

ʢʨʘʾʥ, ʩʪʠʢʘʻʪʴʩʷ ʟ ʥʠʟʢʦʶ ʧʦʪʝʥʮʽʡʥʠʭ ʥʝʙʝʟʧʝʢ, ʚʢʣʶʯʘʶʯʠ ʚʽʡʩʴʢʦʚʽ ʢʦʥʬʣʽʢʪʠ, 

ʪʝʭʥʦʛʝʥʥʽ ʘʚʘʨʽʾ ʪʘ ʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ. ɺ ʫʤʦʚʘʭ ʪʘʢʦʾ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʚʘʞʣʠʚʦ ʤʘʪʠ 

ʝʬʝʢʪʠʚʥʽ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʩʧʦʚʽʱʝʥʥʷ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ 

ʟʘʛʨʦʟʠ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʽʥʬʦʨʤʦʚʘʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ.  ʇʨʝʜʩʪʘʚʣʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʩʚʷʯʝʥʝ 

ʨʦʟʨʦʙʮʽ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʶ ʩʠʩʪʝʤʠ ʩʧʦʚʽʱʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʧʨʦ ʧʦʪʝʥʮʽʡʥʽ ʟʘʛʨʦʟʠ ʪʘ 

ʥʝʙʝʟʧʝʢʠ ʚʽʡʩʴʢʦʚʦʛʦ ʪʘ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʎʷ ʩʠʩʪʝʤʘ ʻ ʽʥʥʦʚʘʮʽʡʥʠʤ ʚʝʙ-ʩʝʨʚʽʩʦʤ, 

ʱʦ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘʢʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢ ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ, ʥʘʷʚʥʽʩʪʴ ʧʦʚʽʪʨʷʥʦʾ 

ʪʨʠʚʦʛʠ, ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ, ʥʘʷʚʥʽʩʪʴ ʦʞʝʣʝʜʠʮʽ, ʥʘʙʣʠʞʝʥʥʷ ʟʝʤʣʝʪʨʫʩʽʚ ʪʘ ʽʥʰʠʭ 

ʥʝʙʝʟʧʝʯʥʠʭ ʜʣʷ ʞʠʪʪʷ ʣʶʜʠʥʠ ʧʦʢʘʟʥʠʢʽʚ.  

II. ʆʇʀʉ ʈɯʐɽʅʅʗ  

ʇʦʚʽʪʨʷʥʘ ʪʨʠʚʦʛʘ ï ʮʝ ʥʝ ʣʠʰʝ ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʨʦ ʧʦʪʝʥʮʽʡʥʽ ʟʘʛʨʦʟʠ, ʘʣʝ ʡ 

ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʥʘʩʝʣʝʥʥʷ ʧʨʠʡʥʷʪʠ ʥʝʛʘʡʥʽ ʟʘʭʦʜʠ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʞʠʪʪʷ ʪʘ ʟʜʦʨʦʚôʷ. ɺ 

ʩʝʨʝʜʥʴʦʤʫ ʚ ʋʢʨʘʾʥʽ ʦʛʦʣʦʰʫʻʪʴʩʷ 44 ʪʨʠʚʦʛʠ ʨʽʟʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. [1] ʎʽ ʜʘʥʽ ʟʘʡʚʠʡ ʨʘʟ 

ʧʽʜʢʨʝʩʣʶʶʪʴ ʢʨʠʪʠʯʥʽʩʪʴ ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʦʟʨʦʙʢʠ ʚʩʝ ʥʦʚʠʭ ʪʘ ʥʦʚʠʭ ʩʧʦʩʽʙ ʽʥʬʦʨʤʫʚʘʥʥʷ 

ʥʘʩʝʣʝʥʥʷ ʧʨʦ ʜʘʥʠʡ ʚʠʜ ʟʘʛʨʦʟʠ.  ʆʜʥʽʻʶ ʽʟ ʛʦʣʦʚʥʠʭ ʧʝʨʝʚʘʛ ʩʠʩʪʝʤʠ ʩʧʦʚʽʱʝʥʥʷ 

ʥʘʩʝʣʝʥʥʷ ʧʨʦ ʧʦʪʝʥʮʽʡʥʽ ʟʘʛʨʦʟʠ ʻ ʤʦʞʣʠʚʽʩʪʴ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʩʧʦʚʽʱʝʥʴ, 

mailto:myroslava.gladka@knu.ua


ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʧʦʪʨʝʙʠ ʪʘ ʧʨʽʦʨʠʪʝʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʇʨʠ ʥʘʣʘʰʪʫʚʘʥʥʽ 

ʩʧʦʚʽʱʝʥʴ, ʩʝʨʚʽʩ ʟʜʘʪʥʠʡ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʷʚʣʷʪʠ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ ʟʘ ʡʦʛʦ IP 

ʘʜʨʝʩʦʶ.   

ɼʘʥʽ ʧʨʦ ʦʛʦʣʦʰʝʥʥʷ ʥʝʙʝʟʧʝʢʠ, ʪʘʢʽ ʷʢ ʨʘʢʝʪʥʠʡ ʫʜʘʨ, ʟʘʛʨʦʟʘ ʫʜʘʨʥʠʭ ɹʇʃɸ ʯʠ 

ʘʨʪʠʣʝʨʽʡʩʴʢʠʡ ʦʙʩʪʨʽʣ, ʥʘʜʘʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʦʣʦʥʪʝʨʩʴʢʦʛʦ ʧʨʦʝʢʪʫ "ʄʘʧʘ ʊʨʠʚʦʛ" ʚʽʜ 

ʋʢʨɼʟʝʥ (alerts.in.ua). ʑʦʜʦ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʪʘ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʜʘʥʠʭ, ʚʦʥʠ 

ʥʘʜʘʶʪʴʩʷ ʩʝʨʚʽʩʦʤ IQAir ð ʰʚʝʡʮʘʨʩʴʢʦʶ ʢʦʤʧʘʥʽʻʶ-ʚʠʨʦʙʥʠʢʦʤ ʩʠʩʪʝʤ ʦʯʠʱʝʥʥʷ 

ʧʦʚʽʪʨʷ. ʉʴʦʛʦʜʥʽ ʚʦʥʠ ʻ ʦʧʝʨʘʪʦʨʘʤʠ ʥʘʡʙʽʣʴʰʦʾ ʫ ʩʚʽʪʽ ʙʝʟʢʦʰʪʦʚʥʦʾ ʧʣʘʪʬʦʨʤʠ 

ʽʥʬʦʨʤʫʚʘʥʥʷ ʧʨʦ ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʊʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʘʨʪʥʝʨʘʤʠ 

ʚʠʩʪʫʧʘʶʪʴ ʦʨʛʘʥʽʟʘʮʽʾ: United Nations Environmental Program, UN Habitat, ʪʘ Greenpeace. [2]  

ʉʴʦʛʦʜʥʽ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʻ ʯʝʪʚʝʨʪʠʤ ʫ ʩʚʽʪʽ ʬʘʢʪʦʨʦʤ ʨʠʟʠʢʫ ʨʘʥʥʴʦʾ ʩʤʝʨʪʽ. 

ɿʛʽʜʥʦ ʟʽ ʟʚʽʪʦʤ ʧʨʦ ʛʣʦʙʘʣʴʥʠʡ ʩʪʘʥ ʧʦʚʽʪʨʷ ʟʘ 2020 ʨʽʢ, ʷʢʠʡ ʧʽʜʩʫʤʦʚʫʻ ʦʩʪʘʥʥʽ ʥʘʫʢʦʚʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ, ʫ 2019 ʨʦʮʽ 4,5 ʤʽʣʴʡʦʥʘ ʩʤʝʨʪʝʡ ʙʫʣʠ 

ʧʦʚôʷʟʘʥʽ ʟ ʚʧʣʠʚʦʤ ʟʦʚʥʽʰʥʴʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ. [3]. ɺʧʣʠʚ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʥʘ 

ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʨʽʟʥʠʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʟʘʙʨʫʜʥʶʚʘʯʘ, ʪʨʠʚʘʣʦʩʪʽ, ʨʽʚʥʷ ʚʧʣʠʚʫ ʪʘ 

ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ, ʚʢʣʶʯʘʶʯʠ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʨʠʟʠʢʠ ʜʣʷ ʟʜʦʨʦʚôʷ ʣʶʜʠʥʠ ʪʘ ʢʫʤʫʣʷʪʠʚʥʠʡ 

ʚʧʣʠʚ ʙʘʛʘʪʴʦʭ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ. ʃʶʜʠ, ʱʦ ʩʪʨʘʞʜʘʶʪʴ ʥʘ ʧʦʩʪʽʡʥʠʡ ʩʪʨʝʩ, ʥʘʜʤʽʨʥʫ 

ʚʘʛʘ ʪʘ ʭʨʦʥʽʯʥʽ ʨʝʩʧʽʨʘʪʦʨʥʽ ʟʘʭʚʦʨʶʚʘʥʥʷ ï ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʜʟʚʠʯʘʡʥʦ ʯʫʪʣʠʚʠʤʠ ʜʦ 

ʭʽʤʽʯʥʦʛʦ ʩʪʘʥʫ ʧʦʚʽʪʨʷ. ɼʦʩʪʘʪʥʷ ʽʥʬʦʨʤʦʚʘʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʧʨʦ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʚ 

ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʚʞʠʚʘʪʠ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʭʦʜʽʚ ʟʘ ʜʣʷ 

ʤʽʥʽʤʽʟʘʮʽʾ ʨʠʟʠʢʽʚ ʪʘ ʧʦʪʝʥʮʽʡʥʦʾ ʰʢʦʜʠ. ɺ ʩʝʨʚʽʩʽ ʪʘʢʦʞ ʜʦʩʪʫʧʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʩʧʦʚʽʱʝʥʥʷ 

ʧʨʦ ʪʝʤʧʝʨʘʪʫʨʫ, ʘʪʤʦʩʬʝʨʥʠʡ ʪʠʩʢ, ʚʦʣʦʛʽʩʪʴ, ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ ʪʘ ʡʦʛʦ ʥʘʧʨʷʤʦʢ. ʈʦʟʫʤʽʥʥʷ 

ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʥʘ ʚʫʣʠʮʽ, ʚʘʞʣʠʚʝ ʜʣʷ ʢʦʤʬʦʨʪʥʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʣʶʜʝʡ ʥʘ ʚʽʜʢʨʠʪʦʤʫ 

ʧʦʚʽʪʨʽ. ɺʠʩʦʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʠ ʚʠʩʦʢʽʡ ʚʦʣʦʛʦʩʪʽ ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠ ʥʝʙʝʟʧʝʢʫ ʪʝʧʣʦʚʦʛʦ 

ʫʜʘʨʫ, ʪʦʜʽ ʷʢ ʥʠʟʴʢʽ ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʠ ʚʠʩʦʢʽʡ ʚʦʣʦʛʦʩʪʽ ʤʦʞʫʪʴ ʚʠʢʣʠʢʘʪʠ 

ʧʝʨʝʦʭʦʣʦʜʞʝʥʥʷ. ʍʦʯʘ ʽʩʥʫʶʪʴ ʙʝʟʣʽʯ ʚʝʙ-ʩʘʡʪʽʚ ʪʘ ʜʦʜʘʪʢʽʚ ʟ ʧʦʛʦʜʥʠʤʠ ʧʨʦʛʥʦʟʘʤʠ, 

ʙʘʛʘʪʦ ʣʶʜʝʡ ʤʦʞʫʪʴ ʥʝ ʤʦʥʽʪʦʨʠʪʠ ʾʭ ʨʝʛʫʣʷʨʥʦ, ʦʩʦʙʣʠʚʦ ʷʢʱʦ ʚʦʥʠ ʧʨʦʚʦʜʷʪʴ ʙʽʣʴʰʫ 

ʯʘʩʪʠʥʫ ʜʥʷ ʚ ʧʨʠʤʽʱʝʥʥʽ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʤʘʪʠʯʥʠʭ ʩʠʩʪʝʤ ʥʘʛʘʜʫʚʘʥʴ ʧʨʦ ʨʽʟʢʽ ʟʤʽʥʠ 

ʪʝʤʧʝʨʘʪʫʨʠ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʤ ʨʽʰʝʥʥʷʤ, ʱʦ ʜʦʧʦʤʦʞʝ ʣʶʜʷʤ ʙʫʪʠ ʫʚʘʞʥʽʰʠʤʠ ʜʦ 

ʧʦʛʦʜʥʠʭ ʫʤʦʚ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʦʩʦʙʣʠʚʦ ʢʦʨʠʩʥʠʤʠ ʜʣʷ ʙʘʪʴʢʽʚ, ʷʢʽ ʜʦʛʣʷʜʘʶʪʴ 

ʟʘ ʤʘʣʝʥʴʢʠʤʠ ʜʽʪʴʤʠ ʘʙʦ ʜʣʷ ʦʧʽʢʫʥʽʚ ʣʽʪʥʽʭ ʣʶʜʝʡ, ʱʦ ʤʘʶʪʴ ʧʝʚʥʽ ʦʙʤʝʞʝʥʥʷ. ʋ ʢʦʥʪʝʢʩʪʽ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʩʧʦʚʽʱʝʥʴ ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ ʧʨʠʡʥʷʪʠ ʩʪʨʘʪʝʛʽʯʥʦ ʚʘʞʣʠʚʝ ʨʽʰʝʥʥʷ 

ʩʪʦʩʦʚʥʦ ʩʧʦʩʦʙʫ ʦʧʦʚʽʱʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ. ʇʝʨʝʜʙʘʯʘʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʝʥʝʨʛʝʪʠʯʥʦʾ ʢʨʠʟʠ ʚ 

ʢʨʘʾʥʽ, ʙʫʣʦ ʨʝʪʝʣʴʥʦ ʨʦʟʛʣʷʥʫʣʠ ʨʽʟʥʽ ʤʝʪʦʜʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʪʘ ʰʚʠʜʢʦʩʪʽ 

ʩʧʦʚʽʱʝʥʴ. ʎʷ ʧʨʦʙʣʝʤʘ ʻ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦʶ ʯʝʨʝʟ ʧʦʩʪʽʡʥʽ ʨʘʢʝʪʥʽ ʦʙʩʪʨʽʣʠ ʪʘ ʘʪʘʢʠ 

ʫʜʘʨʥʠʭ ɹʇʃɸ ʥʘ ʢʨʠʪʠʯʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʋʢʨʘʾʥʠ. ɿʛʽʜʥʦ ʟ ʦʬʽʮʽʡʥʠʤ ʟʚʽʪʦʤ ʆʆʅ ʚʽʜ 20 

ʯʝʨʚʥʷ 2023 ʨʦʢʫ, ʧʨʦʪʷʛʦʤ ʟʠʤʦʚʦʾ ʢʘʤʧʘʥʽʾ 2022-2023 ʨʦʢʽʚ ʟʥʠʱʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʋʢʨʘʾʥʠ ʚʽʡʩʴʢʘʤʠ ʨʦʩʽʡʩʴʢʦʾ ʬʝʜʝʨʘʮʽʾ ʧʨʠʟʚʝʣʦ ʜʦ ʪʦʛʦ, ʱʦ ʥʘʩʝʣʝʥʥʷ 

ʋʢʨʘʾʥʠ ʚ ʩʝʨʝʜʥʴʦʤʫ ʙʫʣʦ ʧʦʟʙʘʚʣʝʥʝ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʪʘ ʜʦʩʪʫʧʫ ʜʦ ɯʥʪʝʨʥʝʪʫ ʚ ʩʝʨʝʜʥʴʦʤʫ 

ʥʘ 5 ʪʠʞʥʽʚ [4]. ɹʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ ʟʨʦʙʠʪʠ ʚʠʙʽʨ ʥʘ ʢʦʨʠʩʪʴ SMS-ʧʦʚʽʜʦʤʣʝʥʴ, 

ʢʝʨʫʶʯʠʩʴ ʥʘʚʝʜʝʥʠʤʠ ʚʠʱʝ ʧʨʠʯʠʥʘʤʠ. ɺʦʥʠ ʧʨʘʮʶʶʪʴ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ɯʥʪʝʨʥʝʪ-ʟ'ʻʜʥʘʥʥʷ, 

ʱʦ ʨʦʙʠʪʴ ʾʭ ʥʘʜʟʚʠʯʘʡʥʦ ʥʘʜʽʡʥʠʤʠ ʚ ʫʤʦʚʘʭ ʪʝʭʥʽʯʥʠʭ ʧʝʨʝʰʢʦʜ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ 

ʟʘʙʝʟʧʝʯʠʪʠ ʤʘʢʩʠʤʘʣʴʥʝ ʦʭʦʧʣʝʥʥʷ ʘʚʜʠʪʦʨʽʾ, ʥʘʚʽʪʴ ʫ ʚʽʜʜʘʣʝʥʠʭ ʨʝʛʽʦʥʘʭ ʢʨʘʾʥʠ ʘʙʦ ʧʽʜ 

ʯʘʩ ʧʝʨʝʙʦʾʚ ʽʟ ʟʚ'ʷʟʢʦʤ.ʋ ʩʠʩʪʝʤʽ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʽʜʭʽʜ Passwordless, ʚʘʞʣʠʚʦʶ ʻ 

ʤʽʥʽʤʽʟʘʮʽʷ ʥʝʦʙʭʽʜʥʠʭ ʜʘʥʠʭ ʧʨʦ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɿʦʢʨʝʤʘ, ʚʠʧʨʘʚʜʘʥʦ ʦʙʤʝʞʫʚʘʪʠʩʷ ʣʠʰʝ 

ʥʦʤʝʨʦʤ ʪʝʣʝʬʦʥʫ, ʷʢʱʦ ʮʝ ʻʜʠʥʠʡ ʘʪʨʠʙʫʪ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ 

ʥʘʜʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʩʠʩʪʝʤʠ. 

ʂʣʶʯʦʚʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʘʨʭʽʪʝʢʪʫʨʠ ñʷʜʨʘò ʨʦʟʨʦʙʣʶʚʘʥʦʾ ʩʠʩʪʝʤʠ ʚʠʩʪʫʧʘʶʪʴ:  

1. Node.js - ʘʩʠʥʭʨʦʥʥʝ event-driven ʩʝʨʝʜʦʚʠʱʝ ʚʠʢʦʥʘʥʥʷ JavaScript ʨʦʟʨʦʙʣʝʥʝ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʤʘʩʰʪʘʙʦʚʘʥʠʭ ʤʝʨʝʞʝʚʠʭ ʧʨʦʛʨʘʤ. ʎʝ ʻ ʬʫʥʜʘʤʝʥʪʦʤ ʙʝʢʝʥʜʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ 
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Node.js ʜʦʟʚʦʣʠʣʦ ʩʪʚʦʨʠʪʠ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʡ ʪʘ ʤʘʩʰʪʘʙʦʚʘʥʠʡ ʜʦʜʘʪʦʢ ʷʢʠʡ ʧʨʘʮʶʻ 

ʚʠʢʣʶʯʥʦ ʘʩʠʥʭʨʦʥʥʠʤ ʯʠʥʦʤ.  

2. Nest.js - ʧʨʦʛʨʝʩʠʚʥʠʡ ʬʨʝʡʤʚʦʨʢ ʜʣʷ ʧʦʙʫʜʦʚʠ ʤʘʩʰʪʘʙʦʚʘʥʠʭ ʪʘ ʝʬʝʢʪʠʚʥʠʭ 

ʩʝʨʚʝʨʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ ʥʘ Node.js. ɺʽʥ ʧʦʻʜʥʫʻ ʚ ʩʦʙʽ ʝʣʝʤʝʥʪʠ ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ, 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ, ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʨʝʘʢʪʠʚʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ʌʨʝʡʤʚʦʨʢ ʥʘʜʘʻ 

ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʨʦʟʨʦʙʢʠ, ʧʽʜʪʨʠʤʢʫ ʤʦʚʠ TypeScript ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ. 

3. PostgreSQL - ʧʦʪʫʞʥʘ ʦʙôʻʢʪʥʦ-ʨʝʣʷʮʽʡʥʘ ʙʘʟʘ ʜʘʥʠʭ ʟ ʚʽʜʢʨʠʪʠʤ ʚʠʭʽʜʥʠʤ ʢʦʜʦʤ, ʷʢʘ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʪʘ ʨʦʟʰʠʨʶʻ ʤʦʚʫ SQL.  

4. Redis - ʰʚʠʜʢʘ ʪʘ ʜʠʥʘʤʽʯʥʘ ʙʘʟʘ ʜʘʥʠʭ ʪʠʧʫ ʢʣʶʯ-ʟʥʘʯʝʥʥʷ, ʷʢʘ ʯʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʢʝʰʫʚʘʥʥʷ, ʩʝʩʽʡʥʦʛʦ ʩʭʦʚʠʱʘ ʪʘ ʽʥʰʠʭ ʟʘʚʜʘʥʴ, ʜʝ ʦʩʥʦʚʥʠʤʠ 

ʢʨʠʪʝʨʽʷʤʠ ʻ ʰʚʠʜʢʽʩʪʴ ʪʘ ʥʘʜʽʡʥʽʩʪʴ. 

5. BullMQ - ʙʽʙʣʽʦʪʝʢʘ Node.js, ʷʢʘ ʨʝʘʣʽʟʫʻ ʰʚʠʜʢʫ ʪʘ ʥʘʜʽʡʥʫ ʩʠʩʪʝʤʫ ʯʝʨʛ, ʧʦʙʫʜʦʚʘʥʫ 

ʥʘ ʦʩʥʦʚʽ Redis. ɹʽʙʣʽʦʪʝʢʘ ʩʪʚʦʨʝʥʘ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʜʦʩʪʘʚʣʷʪʠ ʢʦʞʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ ʨʽʚʥʦ 

ʦʜʠʥ ʨʘʟ, ʘʣʝ ʚ ʥʘʡʛʽʨʰʦʤʫ ʚʠʧʘʜʢʫ ʙʫʜʝ ʜʦʩʪʘʚʣʝʥʦ ʧʨʠʥʘʡʤʥʽ ʦʜʠʥ ʨʘʟ.   

III. ɺʀʉʅʆɺʂʀ  

ʇʨʝʜʩʪʘʚʣʝʥʘ ʩʠʩʪʝʤʘ ʩʧʦʚʽʱʝʥʴ ï ʮʝ ʩʧʨʦʙʘ ʚʥʝʩʪʠ ʚʘʛʦʤʠʡ ʚʥʝʩʦʢ ʫ ʨʦʟʚʠʪʦʢ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʟʘʭʠʩʪʫ ʞʠʪʪʷ ʪʘ ʟʜʦʨʦʚ'ʷ ʛʨʦʤʘʜʷʥ. ɺʦʥʘ ʻ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ 

ʫ ʥʘʧʨʷʤʢʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ ʽʥʬʦʨʤʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʧʨʦ ʧʦʪʝʥʮʽʡʥʽ ʟʘʛʨʦʟʠ 

ʪʘ ʥʝʙʝʟʧʝʢʠ. ʆʩʥʦʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʨʦʟʚʠʪʢʫ ʩʝʨʚʽʩʫ ʻ ʨʦʟʰʠʨʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʽʥʪʝʛʨʘʮʽʡ ʜʣʷ 

ʧʦʢʨʘʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʩʧʝʢʪʨʫ ʜʘʥʠʭ, ʱʦ ʙʫʜʫʪʴ ʧʽʜʪʨʠʤʫʚʘʪʠʩʴ ʩʠʩʪʝʤʦʶ. 

ʅʘʡʙʽʣʴʰ ʦʯʽʢʫʚʘʥʠʤʠ ʽʥʪʝʛʨʘʮʽʷʤʠ ʻ ʜʘʥʽ ʧʨʦ ʨʘʜʽʘʮʽʡʥʠʡ ʬʦʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʪʘ ʟʝʤʣʝʪʨʫʩʠ. ʆʜʥʘʢ ʚʘʞʣʠʚʦ ʧʘʤ'ʷʪʘʪʠ, ʱʦ ʪʝʭʥʦʣʦʛʽʾ ʻ ʣʠʰʝ ʦʜʥʽʻʶ ʟ ʩʢʣʘʜʦʚʠʭ ʩʠʩʪʝʤʠ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ. ʇʦʨʷʜ ʟ ʪʝʭʥʽʯʥʠʤʠ ʽʥʥʦʚʘʮʽʷʤʠ ʥʝʦʙʭʽʜʥʦ ʧʨʦʜʦʚʞʫʚʘʪʠ ʨʦʟʚʠʚʘʪʠ 

ʪʘ ʧʦʢʨʘʱʫʚʘʪʠ ʩʪʨʘʪʝʛʽʾ ʧʨʦʪʠʜʽʾ ʟʘʛʨʦʟʘʤ. ʊʦʤʫ, ʜʦʜʘʪʢʦʚʝ ʜʦʩʣʽʜʞʝʥʥʷ, ʪʽʩʥʝ 

ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʦ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʫʨʷʜʦʚʠʤʠ ʪʘ ʥʝʜʝʨʞʘʚʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʘ ʪʘʢʦʞ ʧʦʩʪʽʡʥʝ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ, ʱʦ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ, ʻ ʢʣʶʯʦʚʠʤʠ ʩʢʣʘʜʦʚʠʤʠ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʪʘ ʢʦʤʧʣʝʢʩʥʦʾ ʩʠʩʪʝʤʠ ʙʝʟʧʝʢʠ ʪʘ ʽʥʬʦʨʤʫʚʘʥʥʷ ʛʨʦʤʘʜʷʥ.   
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ʧʦʰʢʦʜʞʝʥʠʭ Wi-Fi ʢʘʜʨʽʚ ʚ ʦʙʣʘʩʪʽ IoT ʪʝʣʝʤʝʪʨʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ. 
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ʤʝʨʝʞʽ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʫ ʚʽʜʥʦʚʣʝʥʥʷ, ʚ ʦʙʣʘʩʪʽ ʪʝʣʝʤʝʪʨʽʾ ʪʘ IoT.  
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I. ɺʉʊʋʇ  

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʟʘʬʽʢʩʦʚʘʥʦ ʩʪʨʽʤʢʝ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʙʝʟʜʨʦʪʦʚʠʭ ʧʨʠʩʪʨʦʾʚ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ Wi-Fi ʜʣʷ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ [1]. ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʰʢʦʜʞʝʥʴ Wi-Fi 

ʢʘʜʨʽʚ ʫ ʩʠʣʫ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ ʧʝʨʝʰʢʦʜʠ ʪʘ ʽʥʪʝʨʬʝʨʝʥʮʽʷ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʨʘʪʠ 

ʚʘʞʣʠʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʟʥʠʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʙʝʟʜʨʦʪʦʚʠʭ ʤʝʨʝʞ. ʇʨʦʙʣʝʤʘ ʧʦʰʢʦʜʞʝʥʴ 

ʢʘʜʨʽʚ ʩʪʘʻ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦʶ ʫ ʩʬʝʨʽ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (IoT), ʜʝ ʽʩʥʫʶʯʽ ʨʽʰʝʥʥʷ ʤʦʞʫʪʴ 

ʩʧʨʠʯʠʥʷʪʠ ʟʙʽʣʴʰʝʥʝ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʪʘ ʧʦʜʚʽʡʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʤʝʨʝʞʫ. ɼʘʥʘ ʨʦʙʦʪʘ 

ʧʨʠʩʚʷʯʝʥʝ ʟʘʩʪʦʩʫʚʘʥʥʶ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʰʢʦʜʞʝʥʠʭ Wi-Fi ʢʘʜʨʽʚ ʟ 

ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʙʝʟʜʨʦʪʦʚʠʭ ʤʝʨʝʞ ʽ IoT.  

 II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ  

ɼʦʩʣʽʜʞʝʥʦ ʧʨʠʯʠʥʠ ʧʦʰʢʦʜʞʝʥʥʷ Wi-Fi ʢʘʜʨʽʚ, ʟʦʢʨʝʤʘ ʚʠʥʠʢʥʝʥʥʷ ʢʦʣʽʟʽʡ, ʬʽʟʠʯʥʽ 

ʧʝʨʝʰʢʦʜʠ ʪʘ ʟʘʪʫʭʘʥʥʷ ʩʠʛʥʘʣʫ [2]. ʂʦʣʽʟʽʾ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʦʜʥʦʯʘʩʥʽʡ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʥʘ 

ʦʜʥʦʤʫ ʢʘʥʘʣʽ, ʩʧʨʠʯʠʥʷʶʯʠ ʚʟʘʻʤʥʝ ʧʝʨʝʰʢʦʜʞʝʥʥʷ ʩʠʛʥʘʣʽʚ ʪʘ ʧʦʰʢʦʜʞʝʥʥʷ ʢʘʜʨʽʚ. 

ʌʽʟʠʯʥʽ ʧʝʨʝʰʢʦʜʠ, ʪʘʢʽ ʷʢ ʩʪʽʥʠ ʯʠ ʤʝʙʣʽ, ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʩʠʛʥʘʣ ʪʘ ʚʠʢʣʠʢʘʪʠ ʧʦʤʠʣʢʠ 

ʧʝʨʝʜʘʯʽ. ɿʘʪʫʭʘʥʥʷ ʩʠʛʥʘʣʫ ʚʠʥʠʢʘʻ ʯʝʨʝʟ ʚʪʨʘʪʫ ʩʠʣʠ ʧʨʠ ʧʝʨʝʜʘʯʽ ʥʘ ʚʽʜʩʪʘʥʴ. ɺʠʚʯʝʥʥʷ 

ʧʨʠʯʠʥ ʧʦʰʢʦʜʞʝʥʴ ʚʢʣʶʯʘʣʦ ʘʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʩʪʘʪʝʡ, ʛʘʣʫʟʝʚʠʭ ʟʚʽʪʽʚ ʪʘ ʪʝʤʘʪʠʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ. ʆʢʨʽʤ ʮʴʦʛʦ, ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʤʝʪʦʜʽʚ ʚʽʜʥʦʚʣʝʥʥʷ ʜʘʥʠʭ, ʟʦʩʝʨʝʜʞʫʶʯʠʩʴ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʟʦʢʨʝʤʘ ʨʝʢʫʨʝʥʪʥʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ [3].  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʰʢʦʜʞʝʥʠʭ Wi-Fi ʢʘʜʨʽʚ 

ʚʠʷʚʠʣʦʩʷ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ [4]. ʈʝʢʫʨʝʥʪʥʽ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ (RNN) ʚʽʜʟʥʘʯʘʶʪʴʩʷ 

ʚʠʩʦʢʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʟʘʚʜʷʢʠ ʩʚʦʾʡ "ʧʘʤ'ʷʪʽ", ʷʢʘ ʜʦʟʚʦʣʷʻ ʚʨʘʭʦʚʫʚʘʪʠ ʢʦʥʪʝʢʩʪ ʪʘ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʘʥʠʭ (ʈʠʩʫʥʦʢ 1).  

ɼʦ ʧʦʪʝʥʮʽʡʥʠʭ ʧʝʨʝʚʘʛ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʢʫʨʝʥʪʥʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʥʘʣʝʞʘʪʴ:  



Proceedings  1st international scientific and practical conference çInformation Systems and Technology: Results and 
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¶ ɽʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ ʧʨʠʩʪʨʦʾʚ IoT - ʟʤʝʥʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʪʘ 

ʫʥʠʢʥʝʥʥʷ ʧʦʜʚʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʨʦʙʦʪʫ ʧʨʠʩʪʨʦʾʚ IoT;  

¶ ʄʦʞʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ʚ ʫʤʦʚʘʭ ʚʠʩʦʢʦʾ ʽʥʪʝʨʬʝʨʝʥʮʽʾ - ʘʣʛʦʨʠʪʤʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʝʬʝʢʪʠʚʥʦ ʧʨʘʮʶʶʪʴ ʚ ʫʤʦʚʘʭ ʢʦʥʬʣʽʢʪʽʚ ʪʘ ʧʝʨʝʰʢʦʜ;  

¶ ʄʽʥʽʤʽʟʘʮʽʷ ʧʦʜʚʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ - ʚʽʜʥʦʚʣʝʥʥʷ ʢʘʜʨʽʚ ʜʦʧʦʤʘʛʘʻ ʫʥʠʢʥʫʪʠ 

ʧʦʚʪʦʨʥʦʾ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʪʘ ʟʤʝʥʰʠʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʤʝʨʝʞʫ;  

¶ ɻʥʫʯʢʽʩʪʴ ʪʘ ʘʜʘʧʪʠʚʥʽʩʪʴ - ʤʦʜʝʣʽ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʘʜʘʧʪʫʶʪʴʩʷ ʜʦ ʟʤʽʥ ʫ ʤʝʨʝʞʽ ʪʘ 

ʫʤʦʚʘʭ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʛʥʫʯʢʠʤʠ ʪʘ ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ.  

  

ʈʠʩʫʥʦʢ 1. ʈʝʢʫʨʝʥʪʥʘ ʥʝʡʨʦʥʥʘ ʤʝʨʝʞʘ [5]   

Iɯɯ. ʆɹɻʆɺʆʈɽʅʅʗ ʊɸ ɺʀʉʅʆɺʂʀ  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʰʢʦʜʞʝʥʠʭ Wi-Fi ʢʘʜʨʽʚ ʚ 

ʙʝʟʜʨʦʪʦʚʠʭ ʤʝʨʝʞʘʭ ʪʘ IoT ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʜʦʩʣʽʜʞʝʥʴ. ʇʝʨʝʚʘʛʠ ʮʴʦʛʦ 

ʧʽʜʭʦʜʫ ʚʢʣʶʯʘʶʪʴ ʧʦʢʨʘʱʝʥʫ ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʝʬʝʢʪʠʚʥʝ 

ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ ʧʨʠʩʪʨʦʾʚ IoT. ʍʦʯʘ ʽʩʥʫʶʪʴ ʚʠʢʣʠʢʠ, ʟ ʧʨʘʚʠʣʴʥʠʤ ʧʽʜʭʦʜʦʤ ʪʘ 

ʘʜʘʧʪʠʚʥʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ, ʤʦʞʥʘ ʨʦʟʚ'ʷʟʘʪʠ ʮʽ ʧʨʦʙʣʝʤʠ, ʚʽʜʢʨʠʚʘʶʯʠ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ ʙʝʟʜʨʦʪʦʚʦʛʦ ʟʚ'ʷʟʢʫ ʪʘ IoT.   
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ɯʃʃʗ ɹɸʈʊʆʐ ʦʪʨʠʤʘʚ ʩʪʫʧʽʥʴ ʙʘʢʘʣʘʚʨʘ ʽʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʫ ʂʠʾʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ 

ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ (ʂʠʾʚ, ʋʢʨʘʾʥʘ) ʚ 2023 ʨʦʮʽ. ʅʠʥʽ ʘʚʪʦʨ ʧʨʘʮʶʻ ʥʘʜ 

ʟʜʦʙʫʪʪʷʤ ʩʪʫʧʝʥʷ ʤʘʛʽʩʪʨʘ ʟ ʽʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʚ ʂʠʾʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ 

ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ (ʂʠʾʚ, ʋʢʨʘʾʥʘ). ʉʝʨʝʜ ʥʘʫʢʦʚʠʭ ʽʥʪʝʨʝʩʽʚ ï ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ, 

ʽʥʪʝʨʥʝʪ ʨʝʯʝʡ.  

 

ɺʆʃʆɼʀʄʀʈ ɼʈʋɾʀʅɯʅ ʦʪʨʠʤʘʚ ʜʠʧʣʦʤ ʩʧʝʮʽʘʣʽʩʪʘ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ ʨʘʜʽʦʪʝʭʥʽʯʥʽ 

ʟʘʩʦʙʠ ʚ ʂʠʾʚʩʴʢʦʤʫ ʚʠʱʦʤʫ ʟʝʥʽʪʥʦʤʫ ʨʘʢʝʪʥʦʤʫ ʽʥʞʝʥʝʨʥʦʤʫ ʫʯʠʣʠʱʽ ʚ 1990 ʨʦʮʽ. 

ʆʪʨʠʤʘʚ ʩʪʫʧʽʥʴ ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ ʟʘ ʥʘʫʢʦʚʦʶ ʩʧʝʮʽʘʣʴʥʽʩʪʶ ʨʘʜʽʦʪʝʭʥʽʯʥʽ 

ʧʨʠʩʪʨʦʾ ʪʘ ʟʘʩʦʙʠ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʚ 2013 ʨʦʮʽ. ʉʝʨʝʜ ʥʘʫʢʦʚʠʭ ʽʥʪʝʨʝʩʽʚ ï ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʦʙʨʘʟʽʚ ʪʘ ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ, ʨʘʜʽʦʤʦʥʽʪʦʨʠʥʛ ʪʘ ʨʘʜʽʦʯʘʩʪʦʪʥʠʡ ʤʝʥʝʜʞʤʝʥʪ, ʧʘʩʠʚʥʘ 

ʨʘʜʽʦʣʦʢʘʮʽʷ, ʩʝʥʩʦʨʥʽ ʤʝʨʝʞʽ.  
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ɸʥʦʪʘʮʽʷ. ɺ ʧʫʙʣʽʢʘʮʽʾ ʦʧʠʩʘʥʦ ʤʦʜʝʣʴ ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ, 

ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ AR. ʇʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʚʘʛ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ AR ʫ ʩʠʩʪʝʤʘʭ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ. ʆʧʠʩʘʥʽ ʦʙʨʘʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʜʣʷ ʥʘʧʠʩʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʪʘʢʦʞ ʩʢʣʘʜʦʚʽ ʩʠʩʪʝʤʠ. 

ʅʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜ ʚʠʛʣʷʜʫ ʽʥʪʝʨʬʝʡʩʫ ʤʦʙʽʣʴʥʦʛʦ ʜʦʜʘʪʢʫ.  

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: IoT, AR, ʨʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢ, ʢʦʤʧᾷʶʪʝʨʥʝ ʙʘʯʝʥʥʷ.  
  
  

I. ɺʉʊʋʇ  

ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʨʦʟʤʽʨʫ ʜʦʤʦʛʦʩʧʦʜʘʨʩʪʚʘ ʫ ʣʶʜʝʡ ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʝʥʩʦʨʽʚ, ʧʨʠʩʪʨʦʾʚ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʨʽʟʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ. ʇʨʦʪʝ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʽʥʪʝʛʨʘʮʽʷ ʮʠʭ ʧʨʠʩʪʨʦʾʚ ʫ ʤʝʨʝʞʫ ʤʦʞʝ ʫʩʢʣʘʜʥʶʚʘʪʠʩʷ 

ʟʨʦʩʪʘʥʥʷʤ ʾʭʥʴʦʾ ʢʽʣʴʢʦʩʪʽ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʝʬʝʢʪʠʚʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʾʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʥʘʣʝʞʥʝ 

ʥʘʣʘʰʪʫʚʘʥʥʷ.  

ʑʦʙ ʚʠʨʽʰʠʪʠ ʮʶ ʧʨʦʙʣʝʤʫ, ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʦʟʨʦʙʠʪʠ ʤʦʜʝʣʴ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʫʤʥʠʤ 

ʙʫʜʠʥʢʦʤ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʪʝʭʥʦʣʦʛʽʶ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ (AR) ʨʘʟʦʤ ʽʟ ʤʦʙʽʣʴʥʠʤ 

ʜʦʜʘʪʢʦʤ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ ʨʽʰʝʥʥʷ, ʥʘʚʽʚʰʠ ʢʘʤʝʨʫ ʩʤʘʨʪʬʦʥʘ ʥʘ ʙʫʜʴ-ʷʢʠʡ ʜʘʪʯʠʢ 

ʤʦʞʥʘ ʤʠʪʪʻʚʦ ʦʪʨʠʤʘʪʠ ʜʦʩʪʫʧ ʜʦ ʚʩʽʭ ʚʽʜʧʦʚʽʜʥʠʭ ʜʘʥʠʭ. ʄʦʞʥʘ ʣʝʛʢʦ ʧʝʨʝʚʽʨʠʪʠ 

ʥʘʣʘʰʪʫʚʘʥʥʷ, ʧʝʨʝʛʣʷʥʫʪʠ ʰʣʷʭ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʛʦʣʦʚʥʦʛʦ ʰʣʶʟʫ ʪʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʘ ʨʫʭʦʤ 

ʧʘʢʝʪʽʚ ʜʘʥʠʭ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʯʝʨʝʟ ʟʨʫʯʥʠʡ ʽʥʪʝʨʬʝʡʩ ʥʘ ʚʘʰʦʤʫ ʩʤʘʨʪʬʦʥʽ ʯʠ 

ʧʣʘʥʰʝʪʽ.  

II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʰʣʷʭʦʤ ʟʙʦʨʫ ʜʘʥʠʭ ʽʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ, ʟʦʢʨʝʤʘ ʥʘʫʢʦʚʠʭ 

ʩʪʘʪʝʡ, ʛʘʣʫʟʝʚʠʭ ʟʚʽʪʽʚ ʽ ʪʝʤʘʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ ʦʩʥʦʚʥʠʭ 

ʧʦʥʷʪʴ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʠ, ʘ ʩʘʤʝ: ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ AR, AI ʪʘ ñʢʦʤʧᾷʶʪʝʨʥʝ 

ʙʘʯʝʥʥʷò.  

III. ʈɽɿʋʃʔʊɸʊʀ ʊɸ ɸʅɸʃɯɿ  

ʈʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʦ ʚʠʷʚʣʝʥʥʷ ʢʽʣʴʢʦʭ ʧʦʪʝʥʮʽʡʥʠʭ ʧʝʨʝʚʘʛ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʾ AR ʚ ʩʠʩʪʝʤʘʭ IoT ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʫʤʥʠʤ ʙʫʜʠʥʢʦʤ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ:  
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¶ ʧʦʢʨʘʱʝʥʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ï AR ʥʘʢʣʘʜʘʻ ʮʠʬʨʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʥʘ ʬʽʟʠʯʥʝ 

ʩʝʨʝʜʦʚʠʱʝ, ʧʨʦʧʦʥʫʶʯʠ ʢʦʨʠʩʪʫʚʘʯʘʤ ʚʽʟʫʘʣʴʥʦ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʡ 

ʽʥʪʝʨʬʝʡʩ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʟ ʧʨʠʩʪʨʦʷʤʠ ʪʘ ʩʠʩʪʝʤʘʤʠ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ;  

¶ ʧʦʢʨʘʱʝʥʽ ʟʘʭʦʜʠ ʙʝʟʧʝʢʠ ï AR ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ 

ʧʦʪʝʥʮʽʡʥʠʭ ʥʝʙʝʟʧʝʢ ʘʙʦ ʧʦʨʫʰʝʥʴ ʙʝʟʧʝʢʠ ʚʜʦʤʘ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, 

ʜʦʟʚʦʣʷʶʯʠ ʢʦʨʠʩʪʫʚʘʯʘʤ ʚʞʠʚʘʪʠ ʧʨʦʘʢʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʾʭ ʰʚʠʜʢʦʛʦ 

ʫʩʫʥʝʥʥʷ;  

¶ ʦʧʪʠʤʽʟʦʚʘʥʠʡ ʟʚôʷʟʦʢ ï ʪʝʭʥʦʣʦʛʽʷ AR ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʨʝʙʽʡʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ 

ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʪʘ ʾʭʥʽʤʠ ʨʦʟʫʤʥʠʤʠ ʜʦʤʘʰʥʽʤʠ ʧʨʠʩʪʨʦʷʤʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʰʚʠʜʢʠʡ ʽ ʝʬʝʢʪʠʚʥʠʡ ʦʙʤʽʥ ʜʘʥʠʤʠ ʪʘ ʚʠʢʦʥʘʥʥʷ ʢʦʤʘʥʜ;  

¶ ʨʦʟʰʠʨʝʥʘ ʜʦʩʪʫʧʥʽʩʪʴ ï ʽʥʪʝʨʬʝʡʩʠ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʤʦʞʥʘ ʘʜʘʧʪʫʚʘʪʠ 

ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽʟ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʧʦʪʨʝʙʘʤʠ, ʚʢʣʶʯʥʦ ʟ ʦʩʦʙʘʤʠ ʟ ʦʙʤʝʞʝʥʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʯʠ ʦʙʤʝʞʝʥʠʤʠ ʪʝʭʥʽʯʥʠʤʠ ʟʥʘʥʥʷʤʠ, ʱʦ ʨʦʙʠʪʴ ʢʝʨʫʚʘʥʥʷ 

ʨʦʟʫʤʥʠʤ ʙʫʜʠʥʢʦʤ ʙʽʣʴʰ ʽʥʢʣʶʟʠʚʥʠʤ ʽ ʜʦʩʪʫʧʥʠʤ ʜʣʷ ʚʩʽʭ.  

ʊʘʢʦʞ ʙʫʣʠ ʦʙʨʘʥʽ ʦʧʪʠʤʘʣʴʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʥʘʧʠʩʘʥʥʷ ʇɿ, ʘ ʩʘʤʝ: ʤʦʚʘ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ Python ʜʣʷ ʙʝʢʝʥʜ ʯʘʩʪʠʥʠ ʽ Kotlin ʟ Android Compose ʜʣʷ ʤʦʙʽʣʴʥʦʛʦ 

ʜʦʜʘʪʢʫ. ʅʘ ʦʩʥʦʚʽ ʚʩʽʭ ʚʠʱʝ ʦʧʠʩʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʦʙʨʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ 

IoT ʩʠʩʪʝʤʘ, ʷʢʘ ʚʢʣʶʯʘʻ ʚ ʩʦʙʽ: DNS-ʩʝʨʚʝʨ, ʩʝʨʚʝʨ ʩʝʨʪʠʬʽʢʘʮʽʾ ʧʨʠʩʪʨʦʾʚ, API, 

ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ ʜʣʷ ʥʦʜʠ, ʬʨʦʥʪʝʥʜ ʜʦʜʘʪʦʢ, ʘ ʪʘʢʦʞ ʤʦʙʽʣʴʥʠʡ ʜʦʜʘʪʦʢ (ʈʠʩʫʥʦʢ 1).  

.   
ʈʠʩʫʥʦʢ 1. ʇʨʦʪʦʪʠʧ ʤʦʙʽʣʴʥʦʛʦ ʜʦʜʘʪʢʫ  



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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IV. ʆɹɻʆɺʆʈɽʅʅʗ ʊɸ ɺʀʉʅʆɺʂʀ  

ʇʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʪʝʭʥʦʣʦʛʽʷ AR ʤʦʞʝ ʥʘʜʘʪʠ ʟʥʘʯʥʽ ʧʝʨʝʚʘʛʠ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʚ ʩʠʩʪʝʤʘʭ IoT ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʨʦʟʫʤʥʠʤ ʙʫʜʠʥʢʦʤ. ʈʝʟʫʣʴʪʘʪʠ ʧʽʜʢʨʝʩʣʶʶʪʴ, 

ʷʢ ʚʠʢʦʨʠʩʪʘʥʥʷ AR ʤʦʞʝ ʜʘʪʠ ʟʥʘʯʥʽ ʧʝʨʝʚʘʛʠ ʚ ʨʽʟʥʠʭ ʘʩʧʝʢʪʘʭ ʜʦʤʘʰʥʴʦʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʣʦ ʾʾ ʟʜʘʪʥʽʩʪʴ ʧʽʜʚʠʱʫʚʘʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ, ʧʦʩʠʣʶʚʘʪʠ ʟʘʭʦʜʠ ʙʝʟʧʝʢʠ, ʦʧʪʠʤʽʟʦʚʫʚʘʪʠ ʢʘʥʘʣʠ ʟʚôʷʟʢʫ ʪʘ ʧʽʜʚʠʱʫʚʘʪʠ 

ʟʘʛʘʣʴʥʠʡ ʜʦʩʚʽʜ ʢʦʨʠʩʪʫʚʘʯʽʚ ʫ ʩʝʨʝʜʦʚʠʱʽ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ.  

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʦʪʫʞʥʽʩʪʴ ʜʦʧʦʚʥʝʥʦʾ ʨʝʘʣʴʥʦʩʪʽ, ʢʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʟ ʙʽʣʴʰʦʶ 

ʣʝʛʢʽʩʪʶ ʪʘ ʪʦʯʥʽʩʪʶ ʢʝʨʫʚʘʪʠ ʩʚʦʾʤʠ ʝʢʦʩʠʩʪʝʤʘʤʠ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ, ʜʦʟʚʦʣʷʶʯʠ ʾʤ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʪʘ ʟʜʦʙʫʚʘʪʠ ʥʦʚʽ ʥʘʚʠʯʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʜʦʩʚʽʜʫ. ʂʨʽʤ ʪʦʛʦ, ʢʝʨʦʚʘʥʽ AR ʽʥʪʝʨʬʝʡʩʠ ʩʧʨʠʷʶʪʴ ʙʝʟʧʝʨʝʙʽʡʥʦʤʫ ʩʧʽʣʢʫʚʘʥʥʶ ʤʽʞ 

ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʪʘ ʾʭʥʽʤʠ ʨʦʟʫʤʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ, ʩʧʨʠʷʶʯʠ ʙʽʣʴʰ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʽʡ ʪʘ 

ʯʫʪʣʠʚʽʡ ʧʘʨʘʜʠʛʤʽ ʚʟʘʻʤʦʜʽʾ.  

ɿʘʛʘʣʦʤ, ʽʥʪʝʛʨʘʮʽʷ ʪʝʭʥʦʣʦʛʽʾ AR ʤʘʻ ʚʝʣʠʯʝʟʥʽ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʨʝʚʦʣʶʮʽʾ ʚ 

ʫʧʨʘʚʣʽʥʥʽ ʨʦʟʫʤʥʠʤ ʙʫʜʠʥʢʦʤ, ʧʨʦʧʦʥʫʶʯʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʝʨʝʚʘʛ, ʷʢʽ ʧʦʢʨʘʱʫʶʪʴ 

ʟʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʙʝʟʧʝʢʫ ʪʘ ʟʘʛʘʣʴʥʠʡ ʜʦʩʚʽʜ ʢʦʨʠʩʪʫʚʘʯʘ.   
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ɸʥʦʪʘʮʽʷ. ʈʦʟʛʣʷʥʫʪʘ ʢʦʥʮʝʧʮʽʷ ʬʦʨʤʫʚʘʥʥʷ ʤʝʨʝʞ ʟʘ ʪʝʭʥʦʣʦʛʽʻʶ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ. 

ʆʧʠʩʘʥʦ ʧʨʠʥʮʠʧʠ ʦʨʛʘʥʽʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʝʨʝʞ ʪʠʧʫ Mesh Wi-Fi. ʅʘʚʝʜʝʥʦ ʬʘʢʪʦʨʠ ʷʢʽ 

ʚʠʟʥʘʯʘʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʻʢʪʫʚʘʥʥʷ ʤʝʨʝʞʠ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ. ʇʨʝʜʩʪʘʚʣʝʥʦ ʩʭʝʤʫ 

ʚʟʘʻʤʦʜʽʾ ʜʚʦʭ ʪʦʯʦʢ ʜʦʩʪʫʧʫ. ʈʦʟʛʣʷʥʫʪʦ ʢʨʦʢʠ ʫ ʧʣʘʥʫʚʘʥʥʽ ʤʝʨʝʞʽ. ʆʧʠʩʘʥʦ ʧʨʠʢʣʘʜ 

ʟʚ'ʷʟʢʫ ʤʽʞ ʤʝʨʝʞʝʚʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ. ɺʠʟʥʘʯʝʥʦ ʧʦʪʝʥʮʽʡʥʽ ʜʞʝʨʝʣʘ 

ʟʘʚʘʜ ʷʢʽ ʩʪʚʦʨʶʶʪʴ ʪʨʫʜʥʦʱʽ ʜʣʷ ʨʦʟʛʦʨʪʘʥʥʷ ʤʝʨʝʞʠ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʠʩʪʨʦʾʚ ʽʥʪʝʨʥʝʪʫ ʨʝʯʝʡ.  

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: Wi-Fi, Mesh, ʤʝʨʝʞʽ, ʨʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢ  
  
  

I. ɺʉʊʋʇ  

ʆʩʢʽʣʴʢʠ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ ʩʪʘʶʪʴ ʜʝʜʘʣʽ ʜʦʩʢʦʥʘʣʽʰʠʤʠ, ʧʦʪʨʽʙʥʘ 

ʥʘʷʚʥʽʩʪʴ ʭʦʨʦʰʦʾ ʜʦʤʘʰʥʴʦʾ ʤʝʨʝʞʽ. ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʩʤʘʨʪ-ʧʨʠʩʪʨʦʾʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

Wi-Fi [1-3]. ɼʣʷ ʜʝʷʢʠʭ ʢʨʘʾʥ ʻ 14 ʢʘʥʘʣʽʚ ʜʣʷ Wi-Fi 2,4 ɻɻʮ, ʟ ʷʢʠʭ ʣʠʰʝ ʪʨʠ ʥʝ 

ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ. ʉʠʪʫʘʮʽʷ ʧʦʩʠʣʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʚ ʢʦʞʥʽʡ ʢʨʘʾʥʽ ʜʽʶʪʴ ʨʽʟʥʽ ʦʙʤʝʞʝʥʥʷ ʥʘ 

ʜʝʷʢʽ ʟ ʮʠʭ ʢʘʥʘʣʽʚ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʾʭ ʢʽʣʴʢʽʩʪʴ ʩʢʦʨʦʯʫʻʪʴʩʷ ʜʦ 13 ʫ ɭʚʨʦʧʽ ʽ ʋʢʨʘʾʥʽ. ʅʘ 

ʨʠʩʫʥʢʫ 1 ʥʘʚʝʜʝʥʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʢʘʥʘʣʽʚ Wi-Fi ʚ ʦʙʣʘʩʪʽ ʯʘʩʪʦʪ.  

   

ʈʠʩʫʥʦʢ 1. ʈʦʟʪʘʰʫʚʘʥʥʷ ʢʘʥʘʣʽʚ Wi-Fi 2,4 ɻɻʮ ʚ ʦʙʣʘʩʪʽ ʯʘʩʪʦʪ  

 

ʂʘʥʘʣʠ Wi-Fi, ʱʦ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ, ʩʪʚʦʨʶʶʪʴ ʟʘʚʘʜʠ ʦʜʠʥ ʦʜʥʦʤʫ [4, 5]. ɿʘʚʘʜʠ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʰʢʦʜʞʝʥʥʷ ʧʘʢʝʪʽʚ ï ʘ ʮʝ ʧʦʪʨʝʙʫʻ ʾʭ ʧʦʚʪʦʨʥʦʛʦ ʚʽʜʧʨʘʚʣʝʥʥʷ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʧʦʚʽʣʴʥʝʥʥʷ ʨʦʙʦʪʠ ʘʙʦ ʟʘʪʨʠʤʢʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʨʝʞʽ 5 ɻɻʮ ʜʦʟʚʦʣʷʻ 

ʯʘʩʪʢʦʚʦ ʧʦʟʙʫʪʠʩʷ ʮʠʭ ʧʨʦʙʣʝʤ, ʘʣʝ ʙʽʣʴʰʽʩʪʴ ʧʨʠʩʪʨʦʾʚ ʥʝ ʧʽʜʪʨʠʤʫʶʪʴ Wi-Fi ʟ ʯʘʩʪʦʪʦʶ 5 

ɻɻʮ. ʅʘ ʨʠʩʫʥʢʫ 2 ʥʘʚʝʜʝʥʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʮʠʭ ʢʘʥʘʣʽʚ ʥʘ ʦʩʽ ʯʘʩʪʦʪ.  

Wi-Fi ʤʘʻ ʢʽʣʴʢʘ ʧʨʦʙʣʝʤ, ʘʣʝ ʨʦʟʫʤʥʽ ʙʫʜʠʥʢʠ ʦʩʥʘʱʝʥʽ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʧʨʠʩʪʨʦʾʚ ʽ 

ʩʭʝʤʘ ʧʝʨʝʜʘʯʽ ʧʦ ʦʜʥʦʤʫ Wi-Fi ʢʘʥʘʣʫ ʩʪʘʻ ʫʩʢʣʘʜʥʝʥʦʶ, ʦʩʢʽʣʴʢʠ ʧʦʪʝʥʮʽʡʥʦ ʜʝʩʷʪʢʠ 

ʧʨʠʩʪʨʦʾʚ ʥʘʤʘʛʘʶʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʨʝʞʫ ʦʜʥʦʯʘʩʥʦ [6]. ʇʨʦʮʝʩ, ʱʦ ʟʚʠʯʘʡʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʩʠʪʫʘʮʽʾ, ʥʘʟʠʚʘʻʪʴʩʷ ʤʥʦʞʠʥʥʠʤ ʜʦʩʪʫʧʦʤ ʟ 



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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ʢʦʥʪʨʦʣʝʤ ʥʝʩʫʯʦʾ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷʤ ʢʦʣʽʟʽʡ (CSMA/CA), ʷʢʠʡ, ʭʦʯ ʽ ʻ ʛʨʦʤʽʟʜʢʠʤ, ʻ ʧʨʠʯʠʥʦʶ 

ʪʦʛʦ, ʱʦ ʩʫʯʘʩʥʠʡ Wi-Fi ʚʟʘʛʘʣʽ ʧʨʘʮʶʻ.  

 

   

ʈʠʩʫʥʦʢ 2. ʈʦʟʪʘʰʫʚʘʥʥʷ ʢʘʥʘʣʽʚ Wi-Fi 5 ɻɻʮ ʚ ʦʙʣʘʩʪʽ ʯʘʩʪʦʪ   

II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ  

Mesh ʤʝʨʝʞʽ ʻ ʘʢʪʫʘʣʴʥʦʶ ʪʝʤʦʶ ʚ ʽʥʜʫʩʪʨʽʾ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ ʩʘʤʝ ʪʦʤʫ, ʱʦ ʙʘʛʘʪʦ 

ʧʨʠʩʪʨʦʾʚ ʧʦʢʣʘʜʘʶʪʴʩʷ ʥʘ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ Wi-Fi, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 3.  

  

ʈʠʩʫʥʦʢ 3. ʂʦʥʮʝʧʮʽʷ ʬʦʨʤʫʚʘʥʥʷ Mesh ʤʝʨʝʞʽ  

 

Mesh Wi-Fi ʫʩʫʚʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʧʨʦʚʦʜʮʽ, ʦʩʢʽʣʴʢʠ ʪʦʯʢʠ ʜʦʩʪʫʧʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʩʧʽʣʢʫʶʪʴʩʷ ʦʜʥʘ ʟ ʦʜʥʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʝʟʜʨʦʪʦʚʦʛʦ ʟʚ'ʷʟʢʫ ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 4. ʎʝ 

ʧʦʢʨʘʱʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʝʨʝʞʽ, ʘʣʝ ʨʝʟʫʣʴʪʘʪ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʛʦ, ʷʢʽ ʟʘʚʘʜʠ ʤʘʶʪʴ ʤʽʩʮʝ 

(ʦʧʠʩʘʥʦ ʨʠʩʫʥʢʘʤʠ 1 ʪʘ 2).  

ʂʨʦʢʠ ʫ ʧʣʘʥʫʚʘʥʥʽ ʤʝʨʝʞʽ ʧʦʣʷʛʘʶʪʴ ʫ ʚʠʟʥʘʯʝʥʥʽ ʪʦʛʦ ʩʢʽʣʴʢʠ ʧʨʠʩʪʨʦʾʚ ʙʫʜʝ 

ʧʽʜʢʣʶʯʝʥʦ ʜʦ ʤʝʨʝʞʽ; ʥʘʩʢʽʣʴʢʠ ʚʘʞʣʠʚʠʤ ʻ ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʠʡ ʽʥʪʝʨʥʝʪ; ʯʠ ʧʣʘʥʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʨʚʝʨʫ ʤʝʨʝʞʝʚʦʛʦ ʩʭʦʚʠʱʘ (NAS); ʯʠ ʻ ʧʦʙʣʠʟʫ ʤʝʨʝʞʽ Wi-Fi; ʥʘʩʢʽʣʴʢʠ 

ʚʝʣʠʢʠʡ ʚʘʰ ʙʫʜʠʥʦʢ ʪʘ ʥʘ ʷʢʽʡ ʚʽʜʩʪʘʥʽ ʚʘʤ ʧʦʪʨʽʙʥʘ ʤʝʨʝʞʘ; ʩʢʽʣʴʢʠ ʛʨʦʰʝʡ ʚʠ ʛʦʪʦʚʽ 

ʚʠʪʨʘʪʠʪʠ; ʯʠ ʧʽʜʢʣʶʯʝʥʦ ʚʘʰ ʙʫʜʠʥʦʢ ʜʦ Ethernet.  

 



Proceedings  1st international scientific and practical conference çInformation Systems and Technology: Results and 
Prospectsè (IST 2024)", March 6, 2024 - K.: FIT TSNUK, 2024. 
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ʈʠʩʫʥʦʢ 4. ʉʭʝʤʘ ʦʨʛʘʥʽʟʘʮʽʾ ʟʚ'ʷʟʢʫ ʤʽʞ ʤʝʨʝʞʝʚʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʨʦʟʫʤʥʦʛʦ ʙʫʜʠʥʢʫ  

III. ʈɽɿʋʃʔʊɸʊʀ ʊɸ ɸʅɸʃɯɿ  

ʅʘʡʢʨʘʱʝ ʨʽʰʝʥʥʷ - ʨʦʟʜʽʣʠʪʠ ʧʦʪʨʽʙʥʫ ʦʙʣʘʩʪʴ ʥʘ ʢʽʣʴʢʘ ʟʦʥ, ʱʦ ʦʙʩʣʫʛʦʚʫʶʪʴʩʷ 

ʨʽʟʥʠʤʠ ʪʦʯʢʘʤʠ ʜʦʩʪʫʧʫ  ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 5 [6]. ɺʘʞʣʠʚʘ ʟʦʥʘ ʧʦʢʨʠʪʪʷ ʜʚʦʭ ʪʦʯʦʢ 

ʜʦʩʪʫʧʫ, ʱʦ ʧʝʨʝʢʨʠʚʘʻʪʴʩʷ. ʎʝ ʜʫʞʝ ʚʘʞʣʠʚʦ, ʪʦʤʫ ʱʦ ʚ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ 

ʤʝʨʪʚʽ ʟʦʥʠ ʘʙʦ ʦʙʣʘʩʪʽ, ʚ ʷʢʠʭ ʟ'ʻʜʥʘʥʥʷ ʦʙʨʠʚʘʻʪʴʩʷ, ʷʢʱʦ ʚʠ ʧʝʨʝʙʫʚʘʻʪʝ ʤʽʞ ʜʚʦʤʘ 

ʧʦʢʨʠʪʠʤʠ ʦʙʣʘʩʪʷʤʠ.  

  

ʈʠʩʫʥʦʢ 5. ɺʟʘʻʤʦʜʽʷ ʜʚʦʭ ʪʦʯʦʢ ʜʦʩʪʫʧʫ  



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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ʆʙʠʜʚʽ ʪʦʯʢʠ ʜʦʩʪʫʧʫ ʧʦʚʠʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʽʟʥʽ ʢʘʥʘʣʠ, ʱʦ ʥʝ ʟʘʚʘʞʘʶʪʴ ʦʜʠʥ 

ʦʜʥʦʤʫ.   

IV. ʆɹɻʆɺʆʈɽʅʅʗ ʊɸ ɺʀʉʅʆɺʂʀ  

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ ʟʨʦʙʣʝʥʠʡ ʚʠʩʥʦʚʦʢ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ 

IoT ʜʦʟʚʦʣʠʪʴ ʫʧʨʘʚʣʷʪʠ ʜʦʤʘʰʥʽʤʠ ʧʨʠʩʪʨʦʷʤʠ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ ʪʘ ʥʘʣʘʰʪʫʚʘʪʠ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʫ ʨʦʙʦʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʘʚʘʯʽʚ. ʎʝ ʪʘʢʦʞ ʤʦʞʝ ʟʘʦʱʘʜʠʪʠ ʝʥʝʨʛʽʶ ʪʘ ʯʘʩ. 

ʊʘʢʦʞ ʤʦʞʥʘ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʧʦʜʽʾ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʙʫʜʠʥʢʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʚʝʙ-ʢʘʤʝʨʠ. ɿʘʚʜʷʢʠ IoT ʤʦʞʥʘ ʢʦʥʪʨʦʣʶʚʘʪʠ ʽ ʢʝʨʫʚʘʪʠ ʨʽʟʥʠʤʠ 

ʧʨʠʩʪʨʦʷʤʠ ʽ ʩʠʩʪʝʤʘʤʠ ʚ ʙʫʜʠʥʢʫ ʚʽʜʜʘʣʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʝʙ-ʽʥʪʝʨʬʝʡʩʫ. ʊʘʢʦʞ IoT-

ʧʨʠʩʪʨʦʾ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʚ ʨʦʟʫʤʥʦʤʫ ʙʫʜʠʥʢʫ.   
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I. ɺʉʊʋʇ  

ɸʥʘʣʽʟ ʟʦʙʨʘʞʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʻ ʩʴʦʛʦʜʥʽ ʜʫʞʝ ʘʢʪʫʘʣʴʥʦʶ ʪʝʤʦʶ 

ʷʢ ʜʣʷ ʙʝʟʧʝʢʠ, ʪʘʢ ʽ ʜʣʷ ʷʢʽʩʥʦʛʦ ʘʥʘʣʽʟʫ ʟʦʙʨʘʞʝʥʴ. ʉʴʦʛʦʜʥʽ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʙʫʜʴ-ʜʝ. ɺʽʥ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʤʽʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʣʝʛʢʦʚʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ, ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ, ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ɿʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʜʘʥʠʭ ʧʦʪʨʝʙʫʻ ʷʢʽʩʥʦʛʦ 

ʘʥʘʣʽʟʫ, ʽ ʣʶʜʠʥʘ ʥʝ ʤʦʞʝ ʩʧʨʘʚʠʪʠʩʴ ʟ ʚʝʣʠʢʠʤ ʦʙʩʷʛʦʤ ʜʘʥʠʭ, ʽʥʦʜʽ ʦʜʥʦʪʠʧʥʠʭ.  

ʇʦʧʨʠ ʚʠʩʦʢʠʡ ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ, ʻ ʩʠʩʪʝʤʠ ʷʢʽ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʰʪʫʯʥʠʡ 

ʽʥʪʝʣʝʢʪ, ʭʦʯʘ ʡʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʦʪʨʝʙʫʻ ʯʘʩʫ ʽ ʪʦʥʠ ʪʝʩʪʦʚʠʭ ʜʘʥʠʭ, ʘʣʝ ʥʘ ʚʠʭʦʜʽ ʤʠ 

ʤʘʪʠʤʝʤʦ ʜʫʞʝ ʝʬʝʢʪʠʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʪʠʭ ʟʘʜʘʯ, ʜʣʷ ʷʢʠʭ ʚʽʥ ʥʘʚʯʘʚʩʷ, ʥʘʧʨʠʢʣʘʜ, 

ʘʥʘʣʽʟ ʟʦʙʨʘʞʝʥʴ, ʩʪʚʦʨʝʥʥʷ ʪʝʢʩʪʫ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʩʠʩʪʝʤʠ, ʽ ʪ.ʜ.  

ʇʦʜʽʙʥʠʭ ʨʽʰʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʻ ʜʫʞʝ 

ʙʘʛʘʪʦ. ʊʘʢʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʫ ʦʙʠʨʘʪʠ ʜʣʷ ʩʝʙʝ ʧʦʪʨʽʙʥʝ ʨʽʰʝʥʥʷ.  

ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʚʠʷʚʣʷʻʪʴʩʷ ʥʘʜʟʚʠʯʘʡʥʦ ʢʦʨʠʩʥʠʤ, ʦʩʢʽʣʴʢʠ ʚʽʥ 

ʤʦʞʝ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʘʥʘʣʽʟ ʟʦʙʨʘʞʝʥʴ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʘʣʛʦʨʠʪʤʠ ʤʘʰʠʥʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʪʘ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ. ɿʘʚʜʷʢʠ ʥʠʤ ʤʦʞʣʠʚʝ ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʽʡ, ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʦʙ'ʻʢʪʽʚ, ʱʦ ʚʘʞʣʠʚʦ ʜʣʷ ʙʝʟʧʝʢʠ, ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʨʽʟʥʠʤʠ ʧʨʦʮʝʩʘʤʠ.  

ʊʦʤʫ ʮʷ ʪʝʤʘ ʻ ʜʫʞʝ ʘʢʪʫʘʣʴʥʦʶ ʽ ʚʘʞʣʠʚʦʶ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʫ ʛʘʣʫʟʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʙʫʜʝ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʤʝʪʦʜʽʚ ʪʘ 

ʪʝʭʥʦʣʦʛʽʡ ʘʥʘʣʽʟʫ ʟʦʙʨʘʞʝʥʴ ʟ ʢʘʤʝʨ IoT ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʘ ʪʘʢʦʞ 

ʨʦʟʛʣʷʥʫʪʽ ʤʦʞʣʠʚʽ ʩʬʝʨʠ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʧʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ.  

ʊʝʤʦʶ ʨʦʙʦʪʠ ʻ çɸʥʘʣʽʟ ʟʦʙʨʘʞʝʥʴ ʟ ʢʘʤʝʨ ɯoʊ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫè. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʮʴʦʛʦ ʨʽʰʝʥʥʷ ʻ ʚʠʩʦʢʦʶ, ʪʦʤʫ ʱʦ ʧʦʜʽʙʥʠʭ ʨʽʰʝʥʴ ʥʘ ʩʴʦʛʦʜʥʽ ʜʫʞʝ ʤʘʣʦ. 

ʊʦʤʫ ʮʷ ʪʝʤʘ ʜʦʧʦʤʦʞʝ ʨʦʟʚʠʪʢʫ ʚ ʮʽʡ ʩʬʝʨʽ.  
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ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ  

ʉʬʝʨʘ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ (ʐɯ) ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʦʜʠʥ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʢʽʚ 

ʩʫʯʘʩʥʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʨʝʚʦʣʶʮʽʾ. ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʩʧʨʦʱʝʥʽ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʘʩʧʝʢʪʽʚ ʞʠʪʪʷ ʣʶʜʝʡ ʪʘ ʨʦʟʚʠʪʢʫ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʥʘʫʢʠ. 

ɸʥʘʣʽʟ ʩʬʝʨʠ "ʐʪʫʯʥʦʛʦ ɯʥʪʝʣʝʢʪʫ" ʚʽʜʢʨʠʚʘʻ ʛʣʠʙʦʢʠʡ ʨʦʟʫʤʽʥʥʷ ʾʾ ʧʦʪʝʥʮʽʘʣʫ, ʚʠʢʣʠʢʽʚ ʪʘ 

ʧʝʨʩʧʝʢʪʠʚ.  

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʨʦʟʚʠʪʦʢ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʻ ʜʫʞʝ ʘʢʪʫʘʣʴʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ, 

ʪʦʤʫ ʱʦ ʤʦʞʝ ʩʧʨʦʱʫʚʘʪʠ ʟʘʚʜʘʥʥʷ, ʥʘʧʨʠʢʣʘʜ ʧʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʙʘʛʘʪʦ ʪʝʨʘʙʘʡʪʽʚ ʜʘʥʠʭ. 

ɸʥʘʣʽʟ ʟʦʙʨʘʞʝʥʴ ʜʣʷ ʙʝʟʧʝʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʘʙʦ ʙʫʜʠʥʢʫ, ʘʥʘʣʽʟ ʪʝʢʩʪʽʚ ʥʘ ʧʨʘʚʦʧʠʩ ʪʘ 

ʘʚʪʦʤʘʪʠʯʥʘ ʟʘʤʽʥʘ ʧʦʤʠʣʦʢ. ʊʘʢʦʞ ʦʙôʻʤʠ ʜʘʥʠʭ ʷʢʽ ʧʦʪʨʽʙʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʢʦʞʥʦʛʦ ʜʥʷ 

ʟʨʦʩʪʘʶʪʴ, ʥʘʧʨʠʢʣʘʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʨʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʜʣʷ ʪʦʛʦ ʱʦʙ 

ʐɯ ʥʘʧʨʠʢʣʘʜ ʚʠʢʦʥʫʚʘʚ ʟʘʚʜʘʥʥʷ ʥʘʛʨʽʚʫ ʙʫʜʠʥʢʫ ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʮʠʢʣ ʪʘ ʪʝʤʧʝʨʘʪʫʨʫ, ʷʢʫ 

ʨʘʥʽʰʝ ʟʘʜʘʚʘʚ ʚʣʘʩʥʠʢ. ʈʦʟʧʽʟʥʘʚʘʥʥʷ ʟʦʙʨʘʞʝʥʴ, ʪʘ ʘʥʘʣʽʟ ʟʦʙʨʘʞʝʥʴ ʱʦʙ ʨʦʟʧʽʟʥʘʚʘʪʠ 

çʉʚʦʾʭè ʪʘ çʏʫʞʠʭè.  

ʊʘʢʦʞ ʮʝʡ ʥʘʧʨʷʤʦʢ ʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʎʝ ʜʘʻ ʟʤʦʛʫ ʧʦʚʥʽʩʪʶ 

ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʮʶ ʛʘʣʫʟʴ, ʘʙʦ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʙʽʣʴʰʽʩʪʴ ʧʨʦʮʝʩʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʙʫʜʴ-ʯʦʛʦ.  

ɯʟ ʤʽʥʫʩʽʚ ʻ ʪʝ ʱʦ ʧʦʚʥʽʩʪʶ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʚʠʨʦʙʥʠʮʪʚʦ ʥʝ ʚʘʞʣʠʚʦ, ʤʦʞʥʘ ʜʦʚʽʨʷʪʠ 

ʰʪʫʯʥʦʤʫ ʽʥʪʝʣʝʢʪʫ ʚ ʚʠʧʘʜʢʫ ʚʠʩʪʘʚʣʝʥʥʷ ʟʥʘʯʝʥʴ ʚ ʢʦʥʪʨʦʣʝʨʘʭ, ʘʣʝ ʦʩʪʘʪʦʯʥʫ 

ʘʚʪʦʥʦʤʥʽʩʪʴ ʜʦʚʽʨʠʪʠ ʥʝ ʚʠʡʜʝ, ʪʦʤʫ ʱʦ ʬʽʥʘʣʴʥʝ ʨʽʰʝʥʥʷ ʧʨʠʡʤʘʻ ʣʶʜʠʥʘ ʷʢʘ ʩʣʽʜʢʫʻ ʟʘ 

ʮʽʻʶ ʩʠʩʪʝʤʦʶ, ʪʦʤʫ ʱʦ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʤʦʞʝ ʧʨʘʮʶʚʘʪʠ ʥʝʧʨʘʚʠʣʴʥʦ. ʅʘʧʨʠʢʣʘʜ ʟʙʽʡ ʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʤʦʞʝ ʩʧʨʦʚʦʢʫʚʘʪʠ ʥʝʰʪʘʪʥʫ ʩʠʪʫʘʮʽʶ ʜʣʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʘʣʝ ʚʽʥ ʤʦʞʝ 

ʧʨʘʮʶʚʘʪʠ ʪʽʣʴʢʠ ʧʨʠ ʧʝʨʝʜʙʘʯʫʚʘʥʠʭ ʩʠʪʫʘʮʽʷʭ. ʊʘʢʦʞ ʤʦʞʣʠʚʝ ʧʨʦʥʠʢʥʝʥʥʷ ʰʢʽʜʣʠʚʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʝ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʝ ʥʘ ʨʦʙʦʪʫ ʩʠʩʪʝʤʫ ʪʘ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ. 

ʊʘʢʦʞ ʤʦʞʣʠʚʠʡ ʜʝʷʢʠʡ ʚʠʪʽʢ ʢʦʥʬʽʜʝʥʮʽʡʥʠʭ ʜʘʥʠʭ. ʅʘʧʨʠʢʣʘʜ ʤʦʜʝʣʽ, ʧʦ-ʧʝʨʰʝ, ʤʦʞʫʪʴ 

ʨʦʙʠʪʠ ʜʫʞʝ ʙʘʛʘʪʦ ʫʟʘʛʘʣʴʥʝʥʴ, ʧʦʻʜʥʘʥʴ ʽʥʬʦʨʤʘʮʽʾ ʽ ʚʠʩʥʦʚʢʽʚ ʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ, ʷʢʽ 

ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʣʶʜʠʥʠ, ʱʦ ʘʥʘʣʽʟʫʻ ʽʥʬʦʨʤʘʮʽʶ.   

ʅʘʧʨʠʢʣʘʜ, ʟ ʥʘʙʦʨʽʚ ʜʘʥʠʭ ʧʨʦ ʧʦʚʝʜʽʥʢʫ ʣʶʜʠʥʠ ʫ ʩʦʮʤʝʨʝʞʘʭ ʪʘ ʽʥʪʝʨʥʝʪʽ ʟʘʛʘʣʦʤ, 

ʪʠʭ ʞʝ ʟʘʧʠʪʽʚ ʜʦ ʯʘʪ-ʙʦʪʽʚ ʚʝʣʠʢʠʭ ʤʦʜʝʣʝʡ, ʤʦʞʥʘ ʨʦʙʠʪʠ ʛʣʠʙʦʢʽ ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʾʾ 

ʧʩʠʭʽʯʥʦʛʦ ʩʪʘʥʫ, ʟʚʠʯʦʢ, ʨʦʟʢʣʘʜʫ ʜʥʷ ʪʦʱʦ. ʇʦʻʜʥʘʥʥʷ ʚʝʣʠʢʠʭ ʤʘʩʠʚʽʚ ʜʘʥʠʭ ʪʘ ʾʭ 

ʘʥʘʣʽʟ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʩʪʚʦʨʶʶʪʴ ʜʦʜʘʪʢʦʚʽ ʟʘʛʨʦʟʠ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ, ʷʢʽ ʥʝ ʦʯʝʚʠʜʥʽ 

ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʙʦ ʦʢʨʝʤʦ ʮʽ ʜʘʥʽ ʥʝ ʩʪʚʦʨʶʶʪʴ ʟʘʛʨʦʟ. ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʤʦʞʝ ʩʠʣʴʥʦ 

ʚʧʣʠʥʫʪʠ ʥʘ ʨʦʙʦʯʽ ʤʽʩʮʷ, ʪʘ ʚʟʘʛʘʣʽ ʚʧʣʠʥʫʪʠ ʥʘ ʨʠʥʦʢ ʧʨʘʮʽ, ʥʘʧʨʠʢʣʘʜ ʤʦʞʣʠʚʝ ʨʽʟʢʝ 

ʟʤʝʥʰʝʥʥʷ ʧʨʦʬʝʩʽʡ ʧʦʚôʷʟʘʥʠʭ ʟ ʚʠʨʦʙʥʠʮʪʚʦʤ ʘʙʦ ʚʠʜʦʙʫʪʢʦʤ ʨʝʩʫʨʩʽʚ.  

ʄʝʪʦʜʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʥʘʣʽʟ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʘʥʘʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ ʘʥʘʣʽʟʫ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ, ʾʭʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʥʘʧʨʠʢʣʘʜ ʤʦʜʝʣʴ ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʾʾ ʧʦʤʠʣʢʠ, ʾʾ 

ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ.   

III. ʈɽɿʋʃʔʊɸʊʀ ʊɸ ɸʅɸʃɯɿ  

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʪʚʦʨʝʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʜʣʷ ʘʥʘʣʽʟʫ ʟʦʙʨʘʞʝʥʴ, ʱʦ 

ʜʦʟʚʦʣʠʪʴ ʦʪʨʠʤʘʪʠ ʤʦʜʝʣʴ ʜʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʾ ʩʠʩʪʝʤʠ.  

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʜʣʷ ʘʥʘʣʽʟʫ ʟʦʙʨʘʞʝʥʴ 

ʥʘʧʨʠʢʣʘʜ ʟ ʢʘʤʝʨ, ʘʙʦ ʤʦʥʽʪʦʨʽʚ, ʨʽʟʥʠʭ ʩʠʩʪʝʤ, ʦʮʽʥʢʘ ʟʦʙʨʘʞʝʥʴ ʰʪʫʯʥʠʤ ʽʥʪʝʣʝʢʪʦʤ ʪʘ 

ʧʦʜʘʣʴʰʠʡ ʾʾ ʘʥʘʣʽʟ.  

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʥʘʣʽʟ ʟʦʙʨʘʞʝʥʴ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʱʦ ʧʦʢʨʘʱʠʪʴ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʚʽʜʜʽʣʫ ʙʝʟʧʝʢʠ ʪʘ ʟʨʦʙʠʪʴ ʩʠʪʫʘʮʽʶ ʜʣʷ ʧʨʘʮʽʚʥʠʢʽʚ ʙʽʣʴʰ ʢʦʤʬʦʨʪʥʠʤ 

ʽ ʟʨʦʟʫʤʽʣʦʶ.  

ʉʧʦʯʘʪʢʫ ʧʦʪʨʽʙʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʚʞʝ ʛʦʪʦʚʽ ʨʽʰʝʥʥʷ ʟ ʘʥʘʣʽʟʫ, ʪʘʢʦʞ ʷʢʱʦ ʻ ʪʘʢʘ 

ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʛʣʷʥʫʪʠ ʷʢʦʶ ʤʦʜʝʣʣʶ ʢʦʨʠʩʪʫʻʪʴʩʷ ʘʥʘʣʦʛ, ʧʦʪʽʤ ʩʪʚʦʨʠʪʠ ʧʨʦʛʨʘʤʥʫ ʥʘ 
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ʦʩʥʦʚʽ ʚʞʝ ʧʝʨʝʛʣʷʥʫʪʠʭ ʘʥʘʣʦʛʽʚ ʪʘ ʩʪʚʦʨʠʪʠ ʩʚʽʡ ʧʨʦʜʫʢʪ, ʜʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʩʪʚʦʨʠʪʠ 

ʧʨʦʛʨʘʤʫ ʜʣʷ ʽʤʽʪʘʮʽʾ ʟʦʙʨʘʞʝʥʴ. ʅʘʧʨʠʢʣʘʜ ʧʨʦʛʨʘʤʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʢʨʽʥʰʦʪʽʚ, ʧʦʪʽʤ 

ʦʙʨʘʪʠ ʤʦʚʫ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʧʨʦʛʨʘʤʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʙʽʙʣʽʦʪʝʢʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʡʦʛʦ ʥʘʚʯʘʥʥʷ ʽ ʪʝʩʪʫʚʘʥʥʷ. ʇʨʦʛʨʘʤʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ ʙʫʜʝ PyCharm. 

PyCharm ï ʮʝ API ʜʣʷ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʥʘ ʤʦʚʽ Python. ɹʽʙʣʽʦʪʝʢʘ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ 

TensorFlow, Keras ʪʘ ʥʘʙʽʨ ʜʘʥʠʭ ʟ ʦʙôʻʢʪʦʤ ʷʢʠʡ ʭʦʯʝʪʝ ʘʥʘʣʽʟʫʚʘʪʠ, ʤʦʜʝʣʴ ResNet.  ResNet 

ï ʮʝ ɻʣʠʙʦʢʝ ʥʘʚʯʘʥʥʷ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʟʦʙʨʘʞʝʥʴ  ʅʘ ʚʠʭʦʜʽ ʧʦʚʠʥʥʘ ʚʠʡʪʠ ʤʦʜʝʣʴ ʷʢʘ 

ʟʜʘʪʥʘ ʘʥʘʣʽʟʫʚʘʪʠ ʟʦʙʨʘʞʝʥʥʷ ʢʽʤʥʘʪ, ʘʙʦ ʧʨʠʤʽʱʝʥʴ, ʜʣʷ ʙʝʟʧʝʢʠ ʧʨʠʤʽʱʝʥʥʷ. ʊʘʢʦʞ 

ʤʦʜʝʣʴ ʷʢʘ ʤʦʞʝ ʽʥʪʝʛʨʫʚʘʪʠʩʷ ʚ ʢʘʤʝʨʠ ʘʙʦ ʟʘʛʘʣʴʥʫ ʩʠʩʪʝʤʫ, ʟʘʚʜʘʥʥʷ ʷʢʦʾ ʙʫʜʝ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʨʠʤʽʱʝʥʥʷʤ, ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʙʫʜʴ-ʷʢʦʛʦ ʨʫʭʫ ʚ ʧʨʠʤʽʱʝʥʽ.   

IV. ʆɹɻʆɺʆʈɽʅʅʗ ʊɸ ɺʀʉʅʆɺʂʀ  

ʆʪʞʝ ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ, ʷʢ ʪʝʦʨʝʪʠʯʥʦ ʧʨʘʮʶʻ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʷʢ 

ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ ʩʪʚʦʨʝʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʧʽʜʙʽʨ ʙʽʙʣʽʦʪʝʢ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʜʣʷ ʘʥʘʣʽʟʫ ʟʦʙʨʘʞʝʥʴ, ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʨʘʚʠʣʴʥʠʭ ʜʘʥʠʭ ʜʣʷ 

ʢʦʨʝʢʪʥʦʾ ʨʦʙʦʪʠ ʤʦʜʝʣʽ, ʨʦʟʛʣʷʥʫʣʠ ʤʽʥʫʩʠ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ, ʪʘʢʦʞ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʧʨʠʥʮʠʧ ʥʘʚʯʘʥʥʷ, ʪʝʩʪʫʚʘʥʥʷ, ʨʦʙʦʪʠ ʪʘ ʘʥʘʣʽʟʫ ʟʦʙʨʘʞʝʥʴ ʰʪʫʯʥʠʤ ʽʥʪʝʣʝʢʪʦʤ.  
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ɸʥʦʪʘʮʽʷ.  ɼʦʧʦʚʽʜʴ ʧʨʠʩʚʷʯʝʥʘ ʟʘʩʪʦʩʫʚʘʥʥʶ ɯʦʊ ʪʘ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʟʦʨʫ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ 

ʨʦʩʪʫ ʨʦʩʣʠʥ ʫ ʪʝʧʣʠʮʷʭ. ʈʦʟʛʣʷʥʫʪʽ ʤʝʪʦʜʠ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʾʭʥʽ ʧʝʨʝʚʘʛʠ. ɸʥʘʣʽʟ ʚʢʘʟʫʻ ʥʘ 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʧʨʦʮʝʩʽʚ 

ʷʢ ʢʣʶʯʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʦʜʽʙʥʠʭ ʩʠʩʪʝʤ.  

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ɯʦʊ, ʢʦʤʧ'ʶʪʝʨʥʠʡ ʟʽʨ, ʨʦʩʪ ʨʦʩʣʠʥ, ʤʝʪʦʜʠ ʨʝʘʣʽʟʘʮʽʾ, ʝʬʝʢʪʠʚʥʽʩʪʴ.  
  
  

I. ɺʉʊʋʇ  

ɿʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʦʧʪʠʤʽʟʘʮʽʶ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʆʜʥʠʤ ʽʟ 

ʢʣʶʯʦʚʠʭ ʥʘʧʨʷʤʢʽʚ ʫ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (ɯʦʊ) ʜʣʷ 

ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʢʦʥʪʨʦʣʶ ʧʨʦʮʝʩʽʚ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ. ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚʘʞʣʠʚʦʶ ʟʘʜʘʯʝʶ ʻ ʝʬʝʢʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ ʟʘ 

ʜʠʥʘʤʽʢʦʶ ʨʦʩʪʫ ʪʝʧʣʠʯʥʠʭ ʨʦʩʣʠʥ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʾʭʥʴʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. ʎʝ ʜʦʟʚʦʣʷʻ 

ʩʚʦʻʯʘʩʥʦ ʚʠʷʚʣʷʪʠ ʤʦʞʣʠʚʽ ʧʨʦʙʣʝʤʠ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʟʨʦʩʪʘʥʥʷ ʽ 

ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʪʘ ʢʽʣʴʢʽʩʪʴ ʦʪʨʠʤʘʥʦʛʦ ʚʨʦʞʘʶ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, 

ʥʘʫʢʦʚʘ ʩʧʽʣʴʥʦʪʘ ʘʢʪʠʚʥʦ ʜʦʩʣʽʜʞʫʻ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʦʊ ʩʠʩʪʝʤ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʧʨʦʮʝʩʫ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʩʝʟʦʥʥʦʛʦ ʢʦʥʪʨʦʣʶ ʜʠʥʘʤʽʢʠ ʨʦʩʪʫ ʪʝʧʣʠʯʥʠʭ ʢʫʣʴʪʫʨ. ʎʝ ʜʦʟʚʦʣʷʻ 

ʟʘʙʝʟʧʝʯʠʪʠ ʪʦʯʥʽʩʪʴ, ʰʚʠʜʢʽʩʪʴ ʪʘ ʦʙ'ʻʢʪʠʚʥʽʩʪʴ ʫ ʟʙʦʨʽ ʪʘ ʘʥʘʣʽʟʽ ʜʘʥʠʭ, ʱʦ ʻ ʚʠʨʽʰʘʣʴʥʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʫ ʛʘʣʫʟʽ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ.  

II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ   

ʅʘ ʨʘʟʽ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʪʨʠ ʦʩʥʦʚʥʽ ʤʝʪʦʜʠ ʨʝʘʣʽʟʘʮʽʾ ʧʦʜʽʙʥʦʾ ʩʠʩʪʝʤʠ:  

¶ ʉʝʥʩʦʨʥʽ ʤʝʨʝʞʽ ʟ ʙʝʟʜʨʦʪʦʚʠʤ ʟʚ'ʷʟʢʦʤ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʨʝʞʽ ʩʝʥʩʦʨʽʚ, 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ ʪʝʧʣʠʮʽ, ʷʢʽ ʟʙʠʨʘʶʪʴ ʜʘʥʽ ʧʨʦ ʚʦʣʦʛʽʩʪʴ ˇʨʫʥʪʫ, ʪʝʤʧʝʨʘʪʫʨʫ, 

ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ, ʦʩʚʽʪʣʝʥʽʩʪʴ ʪʦʱʦ. ʎʽ ʜʘʥʽ ʧʝʨʝʜʘʶʪʴʩʷ ʯʝʨʝʟ ʙʝʟʜʨʦʪʦʚʽ ʢʘʥʘʣʠ 

ʟʚ'ʷʟʢʫ ʥʘ ʮʝʥʪʨʘʣʴʥʠʡ ʩʝʨʚʝʨ ʜʣʷ ʘʥʘʣʽʟʫ.  

¶ ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʟʦʨʫ ʪʘ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ: ɿʦʙʨʘʞʝʥʥʷ ʨʦʩʣʠʥ ʫ 

ʪʝʧʣʠʮʽ ʤʦʞʫʪʴ ʙʫʪʠ ʘʥʘʣʽʟʦʚʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʟʦʨʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʩʪʘʜʽʾ ʨʦʩʪʫ, ʧʘʪʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʘʙʦ ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ. ʄʝʪʦʜʠ ʤʘʰʠʥʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʨʦʩʪʫ ʪʘ ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʽʡ.  
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¶ ɯʥʪʝʛʨʘʮʽʷ ʟʽ ʩʭʦʚʠʱʘʤʠ ʜʘʥʠʭ ʪʘ ʘʥʘʣʽʪʠʯʥʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ: ɿʙʽʨ ʪʘ ʘʛʨʝʛʘʮʽʷ 

ʜʘʥʠʭ ʟ ʩʝʥʩʦʨʽʚ ʪʘ ʽʥʰʠʭ ʜʞʝʨʝʣ ʫ ʩʭʦʚʠʱʝ ʜʘʥʠʭ, ʧʽʩʣʷ ʯʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʘʥʘʣʽʪʠʯʥʠʭ ʧʣʘʪʬʦʨʤ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʢʦʨʝʣʷʮʽʡ ʤʽʞ ʨʽʟʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʨʦʩʪʫ 

ʨʦʩʣʠʥ ʪʘ ʜʣʷ ʥʘʜʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʦʧʪʠʤʽʟʘʮʽʾ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ. 

III. ʈɽɿʋʃʔʊɸʊʀ ʊɸ ɸʅɸʃɯɿ  

ɼʣʷ ʘʥʘʣʽʟʫ ʚʽʟʴʤʝʤʦ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʡ ʤʝʪʦʜ, ʥʘ ʤʦʶ ʜʫʤʢʫ çɺʠʢʦʨʠʩʪʘʥʥʷ 

ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʟʦʨʫ ʪʘ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷè   
 

ɸʥʘʣʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʟʦʨʫ ʪʘ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ:  

¶ ʈʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʟʦʨʫ ʪʘ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʚ 

ʩʠʩʪʝʤʘʭ ʤʦʥʽʪʦʨʠʥʛʫ ʨʦʩʪʫ ʨʦʩʣʠʥ ʻ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʫ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ. ʎʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩʠ ʘʥʘʣʽʟʫ ʪʘ 

ʢʦʥʪʨʦʣʶ, ʱʦ ʧʦʢʨʘʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʟʤʝʥʰʫʻ ʟʘʪʨʘʪʠ ʥʘ ʧʨʘʮʶ.  

¶ ʊʦʯʥʽʩʪʴ ʪʘ ʰʚʠʜʢʽʩʪʴ: ʂʦʤʧ'ʶʪʝʨʥʠʡ ʟʽʨ ʤʦʞʝ ʘʥʘʣʽʟʫʚʘʪʠ ʚʝʣʠʢʠʡ ʦʙʩʷʛ ʜʘʥʠʭ 

ʟʦʙʨʘʞʝʥʴ ʨʦʩʣʠʥ ʫ ʢʦʨʦʪʢʠʡ ʯʘʩ, ʱʦ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʚʠʷʚʣʷʪʠ ʟʤʽʥʠ ʫ ʾʭʥʴʦʤʫ 

ʩʪʘʥʽ ʪʘ ʨʝʘʛʫʚʘʪʠ ʥʘ ʥʠʭ. ʄʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ ʜʦʟʚʦʣʷʻ ʧʦʢʨʘʱʠʪʠ ʪʦʯʥʽʩʪʴ 

ʘʥʘʣʽʟʫ, ʥʘʚʯʘʶʯʠ ʤʦʜʝʣʽ ʨʦʟʧʽʟʥʘʚʘʪʠ ʨʽʟʥʽ ʩʪʘʜʽʾ ʨʦʩʪʫ ʪʘ ʧʘʪʦʣʦʛʽʾ ʟ ʚʝʣʠʢʦʶ 

ʪʦʯʥʽʩʪʶ.  

¶ ʄʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʪʘ ʛʥʫʯʢʽʩʪʴ: ʉʠʩʪʝʤʠ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʢʦʤʧ'ʶʪʝʨʥʦʤʫ ʟʦʨʽ ʪʘ 

ʤʘʰʠʥʥʦʤʫ ʥʘʚʯʘʥʥʽ, ʤʦʞʫʪʴ ʙʫʪʠ ʣʝʛʢʦ ʤʘʩʰʪʘʙʦʚʘʥʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʨʽʟʥʠʭ 

ʩʠʪʫʘʮʽʷʭ ʪʘ ʫʤʦʚʘʭ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ. ɺʦʥʠ ʤʦʞʫʪʴ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʚʠʜʽʚ ʪʘ ʩʦʨʪʽʚ ʨʦʩʣʠʥ, ʘ ʪʘʢʦʞ ʜʦ ʨʽʟʥʠʭ ʪʠʧʽʚ ʪʝʧʣʠʮʴ ʯʠ ʫʤʦʚ 

ʚʠʨʦʱʫʚʘʥʥʷ.  

¶ ɺʠʤʦʛʠ ʜʦ ʨʝʩʫʨʩʽʚ: ʍʦʯʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʟʦʨʫ ʪʘ ʤʘʰʠʥʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʚʠʤʘʛʘʻ ʥʘʷʚʥʦʩʪʽ ʧʦʪʫʞʥʠʭ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʟʘʟʚʠʯʘʡ ʮʝ ʤʦʞʝ 

ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ ʢʦʤʧ'ʶʪʝʨʽʚ ʘʙʦ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ. ʆʜʥʘʢ, 

ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚʠʪʨʘʪʠ ʥʘ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠ 

ʧʣʘʥʫʚʘʥʥʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ.  

¶ ʇʽʜʪʨʠʤʢʘ ʪʘ ʨʦʟʚʠʪʦʢ: ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ 

ʢʦʤʧ'ʶʪʝʨʥʦʤʫ ʟʦʨʽ ʪʘ ʤʘʰʠʥʥʦʤʫ ʥʘʚʯʘʥʥʽ, ʥʝʦʙʭʽʜʥʘ ʧʦʩʪʽʡʥʘ ʧʽʜʪʨʠʤʢʘ ʪʘ 

ʨʦʟʚʠʪʦʢ. ʎʝ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʧʦʩʪʽʡʥʝ ʦʥʦʚʣʝʥʥʷ ʤʦʜʝʣʝʡ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʘʥʘʣʽʟʫ ʪʘ ʧʽʜʪʨʠʤʢʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʩʠʩʪʝʤʠ.  

 

ʇʦʜʽʙʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʢʦʤʧ'ʶʪʝʨʥʠʡ ʟʽʨ ʪʘ ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ 

ʨʦʩʪʫ ʨʦʩʣʠʥ ʫ ʪʝʧʣʠʮʷʭ, ʤʦʞʝ ʤʘʪʠ ʨʷʜ ʟʥʘʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʩʚʦʾʡ ʨʦʙʦʪʽ:  

¶ ʇʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ: ʐʣʷʭʦʤ ʥʘʜʘʥʥʷ ʪʦʯʥʦʾ ʪʘ ʩʚʦʻʯʘʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʩʪʘʥ ʨʦʩʣʠʥ, ʩʠʩʪʝʤʘ ʜʦʧʦʤʦʞʝ ʦʧʪʠʤʽʟʫʚʘʪʠ ʫʤʦʚʠ ʚʠʨʦʱʫʚʘʥʥʷ, ʱʦ ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ.  

¶ ɽʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ: ɿʘʚʜʷʢʠ ʪʦʯʥʦʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʚʦʣʦʛʦʩʪʽ, 

ʦʩʚʽʪʣʝʥʦʩʪʽ ʪʘ ʽʥʰʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʝʨʝʜʦʚʠʱʘ ʚʠʨʦʱʫʚʘʥʥʷ, ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʠʪʴ 

ʟʤʝʥʰʠʪʠ ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ, ʝʥʝʨʛʽʾ ʪʘ ʽʥʰʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʟʨʦʙʠʪʴ ʧʨʦʮʝʩ 

ʚʠʨʦʱʫʚʘʥʥʷ ʙʽʣʴʰ ʝʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʠʤ.  

¶ ʈʘʥʥʻ ʚʠʷʚʣʝʥʥʷ ʧʨʦʙʣʝʤ: ʉʠʩʪʝʤʘ ʤʦʞʝ ʰʚʠʜʢʦ ʚʠʷʚʣʷʪʠ ʧʘʪʦʣʦʛʽʯʥʽ ʦʟʥʘʢʠ, 

ʭʚʦʨʦʙʠ ʘʙʦ ʩʪʨʝʩʦʚʽ ʩʪʘʥʠ ʫ ʨʦʩʣʠʥ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʥʠʭ ʪʘ 

ʟʘʧʦʙʽʛʘʪʠ ʧʦʰʠʨʝʥʥʶ ʟʘʭʚʦʨʶʚʘʥʴ ʯʠ ʚʪʨʘʪʽ ʚʨʦʞʘʶ.  



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
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¶ ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʽʚ: ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʟʦʨʫ ʪʘ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ 

ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʙʘʛʘʪʦ ʧʨʦʮʝʩʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʘʥʘʣʽʟʫ, ʟʚʽʣʴʥʷʶʯʠ ʯʘʩ 

ʬʝʨʤʝʨʽʚ ʪʘ ʦʧʝʨʘʪʦʨʽʚ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʽʥʰʠʭ ʚʘʞʣʠʚʠʭ ʟʘʚʜʘʥʴ.  

¶ ʇʦʢʨʘʱʝʥʥʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ: ɿʽʙʨʘʥʽ ʜʘʥʽ ʪʘ ʘʥʘʣʽʟ, ʧʨʦʚʝʜʝʥʠʡ ʩʠʩʪʝʤʦʶ, 

ʤʦʞʫʪʴ ʩʪʘʪʠ ʮʽʥʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ 

ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʨʦʱʫʚʘʥʥʷ, ʚʠʙʦʨʫ ʩʦʨʪʽʚ ʨʦʩʣʠʥ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ ʫ 

ʪʝʧʣʠʮʷʭ.  

ʎʽ ʨʝʟʫʣʴʪʘʪʠ ʩʧʨʠʷʪʠʤʫʪʴ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ 

ʪʘ ʨʦʟʚʠʪʢʫ ʩʪʽʡʢʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʠʭ ʤʝʪʦʜʽʚ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ.  
 

 

 
 

ʈʠʩʫʥʦʢ 1. ɹʣʦʢ-ʩʭʝʤʘ  

ɺʀʉʅʆɺʂʀ 

ɺ ʨʦʟʛʣʷʥʫʪʦʤʫ ʧʨʠʢʣʘʜʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʟʦʨʫ ʪʘ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʣʷ 

ʤʦʥʽʪʦʨʠʥʛʫ ʨʦʩʪʫ ʨʦʩʣʠʥ ʫ ʪʝʧʣʠʮʷʭ ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʮʷ ʩʠʩʪʝʤʘ ʚʽʜʢʨʠʚʘʻ ʰʠʨʦʢʽ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ɹʣʦʢ-ʩʭʝʤʘ ʨʝʘʣʽʟʘʮʽʾ 

ʜʦʟʚʦʣʷʻ ʟʨʦʟʫʤʽʪʠ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʪʘ ʚʠʷʚʠʪʠ ʢʣʶʯʦʚʽ ʝʪʘʧʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 



Proceedings  1st international scientific and practical conference çInformation Systems and Technology: Results and 
Prospectsè (IST 2024)", March 6, 2024 - K.: FIT TSNUK, 2024. 

 

 
49 

ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʟʦʨʫ ʪʘ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ. ɸʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʪʘʢʠʡ ʧʽʜʭʽʜ ʤʦʞʝ 

ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʪʘ ʰʚʠʜʢʽʩʪʴ ʘʥʘʣʽʟʫ, ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʪʘ 

ʟʘʙʝʟʧʝʯʠʪʠ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʧʨʦʮʝʩʽʚ ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ.  

  

1. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʟʦʨʫ ʪʘ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʫ ʩʽʣʴʩʴʢʦʤʫ 
ʛʦʩʧʦʜʘʨʩʪʚʽ ʤʦʞʝ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ ʫ ʪʝʧʣʠʮʷʭ.  

2. ʈʝʘʣʽʟʘʮʽʷ ʧʦʜʽʙʥʦʾ ʩʠʩʪʝʤʠ ʚʠʤʘʛʘʻ ʨʝʪʝʣʴʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʥʘʣʘʛʦʜʞʝʥʥʷ, 
ʘʣʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʘʯʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʧʝʨʝʚʘʛ ʜʣʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʩʝʢʪʦʨʫ.  

3. ʊʝʭʥʦʣʦʛʽʾ ʢʦʤʧ'ʶʪʝʨʥʦʛʦ ʟʦʨʫ ʪʘ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʘʶʪʴ ʧʦʪʝʥʮʽʘʣ ʩʪʘʪʠ 
ʢʣʶʯʦʚʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʽʡʢʦʛʦ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʤʘʡʙʫʪʥʴʦʤʫ.  
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ʅɸ ʇɽɺʅɯʁ ʄɯʉʎɽɺʆʉʊɯ ɿɸʉʆɹɸʄʀ IOT  
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ɸʥʦʪʘʮʽʷ. ɼʘʥʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʨʦʟʨʦʙʮʽ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʶ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ   

ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʡ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (IoT). ɿʘʩʪʦʩʦʚʘʥʦ ʨʦʟʫʤʥʽ 

ʜʘʪʯʠʢʠ ʪʘ ʟʘʩʦʙʠ ʟʙʦʨʫ ʜʘʥʠʭ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘ 

ʚʠʟʥʘʯʝʥʽʡ ʤʽʩʮʝʚʦʩʪʽ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʱʦʜʦ 

ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʚʽʜʩʪʝʞʝʥʥʷ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ.   

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʦʥʽʪʦʨʠʥʛ, ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ, IoT, ʜʘʪʯʠʢʠ, ʝʬʝʢʪʠʚʥʽʩʪʴ.  
  
  

I. ɺʉʊʋʇ  

ʉʫʯʘʩʥʠʡ ʧʝʨʽʦʜ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʪʨʽʤʢʠʤ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʚʠʩʦʢʠʤ ʧʦʧʠʪʦʤ 

ʥʘ ʽʥʥʦʚʘʮʽʡʥʽ ʨʽʰʝʥʥʷ. ʉʝʨʝʜ ʚʘʞʣʠʚʠʭ ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ ʚʠʨʽʟʥʷʻʪʴʩʷ ʽʥʪʝʛʨʘʮʽʷ 

ʪʝʭʥʦʣʦʛʽʡ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (IoT), ʷʢʘ ʚʽʜʢʨʠʚʘʻ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʚʜʘʥʴ, ʟʦʢʨʝʤʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʦʥʽʪʦʨʠʥʛʫ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʥʘ 

ʦʙʤʝʞʝʥʠʭ ʪʝʨʠʪʦʨʽʷʭ.  

ʄʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʪʚʦʨʝʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʷ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ 

ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ IoT-ʪʝʭʥʦʣʦʛʽʡ. ʅʘʰ ʧʽʜʭʽʜ ʙʘʟʫʻʪʴʩʷ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ 

ʨʦʟʫʤʥʠʭ ʜʘʪʯʠʢʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʦʢʨʘʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʷ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʪʘʢʦʞ ʩʪʘʚʠʪʴ ʟʘ ʤʝʪʫ ʨʦʟʛʣʷʜ ʩʧʝʮʠʬʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʪʘ ʚʠʢʣʠʢʽʚ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʩʠʩʪʝʤʠ IoT ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ. ʆʜʝʨʞʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʥʦʚʘʪʦʨʩʴʢʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ 

ʚʽʜʩʪʝʞʝʥʥʷ, ʩʧʨʠʷʶʯʠ ʧʽʜʚʠʱʝʥʥʶ ʪʦʯʥʦʩʪʽ ʪʘ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ.  

ɺ ʧʦʜʘʣʴʰʠʭ ʨʦʟʜʽʣʘʭ ʩʪʘʪʪʽ ʙʫʜʝ ʨʦʟʢʨʠʪʦ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʪʝʥʜʝʥʮʽʡ ʚ ʛʘʣʫʟʽ IoT, 

ʨʦʟʨʦʙʣʝʥʦ ʘʨʭʽʪʝʢʪʫʨʫ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ 

ʽʣʶʩʪʨʫʶʪʴ ʜʦʩʷʛʥʫʪʽ ʧʦʢʨʘʱʝʥʥʷ ʚ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʥʘ ʚʠʟʥʘʯʝʥʽʡ 

ʤʽʩʮʝʚʦʩʪʽ.  

II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ  

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʦʥʽʪʦʨʠʥʛʫ 

ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʥʘ ʚʠʟʥʘʯʝʥʽʡ ʤʽʩʮʝʚʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʦʙʽʚ IoT, ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ 

ʢʦʥʢʨʝʪʥʠʡ ʥʘʙʽʨ ʜʘʥʠʭ ʪʘ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ.  

ɼʘʥʽ:  
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1. ɼʘʥʽ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ: ɿʙʽʨ ʜʘʥʠʭ ʧʨʦ ʪʦʯʥʝ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʦʙ'ʻʢʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 
GPS-ʤʦʜʫʣʽʚ ʪʘ ʽʥʰʠʭ ʩʫʯʘʩʥʠʭ ʛʝʦʧʦʟʠʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ.  

2. ɼʘʥʽ ʟ IoT-ʜʘʪʯʠʢʽʚ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʫʤʥʠʭ ʜʘʪʯʠʢʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʥʝ ʣʠʰʝ 

ʛʝʦʛʨʘʬʽʯʥʽ ʢʦʦʨʜʠʥʘʪʠ, ʘʣʝ ʡ ʜʦʜʘʪʢʦʚʽ ʧʘʨʘʤʝʪʨʠ, ʪʘʢʽ ʷʢ ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʣʦʛʽʩʪʴ ʪʘ 

ʽʥʰʽ ʚʘʞʣʠʚʽ ʚʝʣʠʯʠʥʠ.  

ʄʝʪʦʜʠ:  

1. ɸʥʘʣʽʟ ʪʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ 
ʜʣʷ ʦʙʨʦʙʢʠ ʦʪʨʠʤʘʥʠʭ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʪʘ ʟʚ'ʷʟʘʥʽ ʧʘʨʘʤʝʪʨʠ.  

2. ʄʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ: ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 
ʪʦʯʥʦʩʪʽ ʧʝʨʝʜʙʘʯʝʥʥʷ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ.  

3. ɯʥʪʝʛʨʘʮʽʷ ʟ ʢʘʨʪʦʛʨʘʬʽʯʥʠʤ ʩʝʨʚʽʩʦʤ: ɺʧʨʦʚʘʜʞʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʟ ʢʘʨʪʦʛʨʘʬʽʯʥʠʤʠ 
ʩʝʨʚʽʩʘʤʠ ʜʣʷ ʟʨʫʯʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘ ʢʘʨʪʽ.  

ɿʘʟʥʘʯʝʥʽ ʜʘʥʽ ʪʘ ʤʝʪʦʜʠ ʜʦʟʚʦʣʷʶʪʴ ʥʘʤ ʥʝ ʣʠʰʝ ʟʽʙʨʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ, ʘʣʝ ʡ ʨʝʪʝʣʴʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʮʽ ʜʘʥʽ, ʟʘʩʪʦʩʦʚʫʶʯʠ ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ 

ʦʙʨʦʙʢʠ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʦʪʫʞʥʦʩʪʽ IoT ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ.   

III. ʈɽɿʋʃʔʊɸʊʀ ʊɸ ɸʅɸʃɯɿ  

ʋ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʾʭ ʘʥʘʣʽʟ. ɺʩʽ 

ʚʠʢʦʨʠʩʪʘʥʽ ʜʘʥʽ ʪʘ ʤʝʪʦʜʠ ʜʝʪʘʣʴʥʦ ʨʦʟʛʣʷʥʫʪʽ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʮʽʣʝʡ 

ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʦʥʽʪʦʨʠʥʛʫ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʥʘ ʚʠʟʥʘʯʝʥʽʡ 

ʤʽʩʮʝʚʦʩʪʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʦʙʽʚ IoT.  

  

ʈʠʩʫʥʦʢ 1. ʇʨʦʪʦʪʠʧ ʜʦʜʘʪʢʫ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʪʨʝʢʝʨʫ  

ʈʝʟʫʣʴʪʘʪʠ:  

1. ʊʦʯʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ: ʇʨʦʚʝʜʝʥʦ ʦʮʽʥʢʫ ʪʦʯʥʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ 

ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʦʙ'ʻʢʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ GPS-ʤʦʜʫʣʽʚ ʪʘ ʽʥʰʠʭ ʛʝʦʧʦʟʠʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʽʜʚʠʱʝʥʫ ʪʦʯʥʽʩʪʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ IoT-ʟʘʩʦʙʽʚ ʧʦʨʽʚʥʷʥʦ ʽʟ 

ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ.  

2. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʽʜ IoT-ʜʘʪʯʠʢʽʚ: ɼʘʥʽ ʟ ʨʦʟʫʤʥʠʭ ʜʘʪʯʠʢʽʚ, 

ʪʘʢʠʭ ʷʢ ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʣʦʛʽʩʪʴ, ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʜʘʪʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʦ ʦʪʦʯʫʶʯʝ ʩʝʨʝʜʦʚʠʱʝ. ʎʝ ʜʦʟʚʦʣʠʣʦ ʩʪʚʦʨʠʪʠ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʤʦʥʽʪʦʨʠʥʛʫ.  

ɸʥʘʣʽʟ:  

1. ɽʬʝʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ: ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ ʧʨʦ ʧʦʢʨʘʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ IoT-

ʪʝʭʥʦʣʦʛʽʡ. ʊʦʯʥʽʩʪʴ ʪʘ ʧʦʚʥʦʪʘ ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʫʚʘʪʠ ʙʽʣʴʰ ʚʠʯʝʨʧʥʫ 

ʢʘʨʪʠʥʫ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʦʙ'ʻʢʪʽʚ.  



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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2. ɺʧʣʠʚ ʜʦʜʘʪʢʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʽʜ IoT-ʜʘʪʯʠʢʽʚ 

ʟʥʘʯʥʦ ʨʦʟʰʠʨʠʣʦ ʤʦʞʣʠʚʦʩʪʽ ʘʥʘʣʽʟʫ. ʅʘʧʨʠʢʣʘʜ, ʚʨʘʭʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ 

ʚʦʣʦʛʦʩʪʽ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʤ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʜʣʷ ʦʙ'ʻʢʪʽʚ.  

ʎʝʡ ʨʦʟʜʽʣ ʧʽʜʢʨʝʩʣʶʻ ʢʣʶʯʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʚʢʘʟʫʻ ʥʘ ʾʭʥʶ ʚʘʞʣʠʚʽʩʪʴ ʫ 

ʢʦʥʪʝʢʩʪʽ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ.  

IV. ʆɹɻʆɺʆʈɽʅʅʗ ʊɸ ɺʀʉʅʆɺʂʀ  

ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʢʦʥʢʨʝʪʥʠʡ ʥʘʙʽʨ ʜʘʥʠʭ ʪʘ ʨʷʜ ʤʝʪʦʜʽʚ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʮʽʣʝʡ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʦʥʽʪʦʨʠʥʛʫ 

ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʥʘ ʚʠʟʥʘʯʝʥʽʡ ʤʽʩʮʝʚʦʩʪʽ ʟʘʩʦʙʘʤʠ IoT.  

ɼʘʥʽ:  

1. GPS-ʢʦʦʨʜʠʥʘʪʠ: ɿʘʙʝʟʧʝʯʫʶʪʴ ʪʦʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʦʙ'ʻʢʪʽʚ ʥʘ 

ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ.  

2. ɼʘʥʽ ʟ IoT-ʜʘʪʯʠʢʽʚ: ɺʨʘʭʦʚʫʶʪʴ ʜʦʜʘʪʢʦʚʽ ʧʘʨʘʤʝʪʨʠ, ʪʘʢʽ ʷʢ ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʣʦʛʽʩʪʴ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʢʦʤʧʣʝʢʩʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʦʪʦʯʫʶʯʠʡ ʩʝʨʝʜʦʚʠʱʘ.  

ʄʝʪʦʜʠ:  

1. ɸʥʘʣʽʟ ʪʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ: ɿʘʩʪʦʩʦʚʘʥʦ ʤʘʪʝʤʘʪʠʯʥʽ ʪʘ ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ ʜʣʷ 

ʨʝʪʝʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʚʠʷʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʫ ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ.  

2. ʄʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ: ɺʠʢʦʨʠʩʪʘʥʦ ʘʣʛʦʨʠʪʤʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ 

ʪʦʯʥʦʩʪʽ ʧʝʨʝʜʙʘʯʝʥʥʷ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʦʙ'ʻʢʪʽʚ ʪʘ ʘʜʘʧʪʘʮʽʾ ʩʠʩʪʝʤʠ ʜʦ ʟʤʽʥʥʠʭ ʫʤʦʚ.  

3. ɯʥʪʝʛʨʘʮʽʷ ʟ ʢʘʨʪʦʛʨʘʬʽʯʥʠʤ ʩʝʨʚʽʩʦʤ: ɺʧʨʦʚʘʜʞʝʥʦ ʚʟʘʻʤʦʜʽʶ ʟ ʢʘʨʪʦʛʨʘʬʽʯʥʠʤʠ 

ʩʝʨʚʽʩʘʤʠ ʜʣʷ ʥʘʛʣʷʜʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʟʨʫʯʥʦʛʦ ʘʥʘʣʽʟʫ.  

ʆʙʛʦʚʦʨʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʩʚʽʜʯʠʪʴ ʧʨʦ ʫʩʧʽʰʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʠʭ ʤʝʪʦʜʽʚ ʪʘ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʦʩʪʘʚʣʝʥʠʤ ʮʽʣʷʤ. ɿʘ ʜʦʧʦʤʦʛʦʶ IoT-ʪʝʭʥʦʣʦʛʽʡ ʚʜʘʣʦʩʷ ʜʦʩʷʛʪʠ ʧʦʢʨʘʱʝʥʥʷ 

ʷʢʦʩʪʽ ʤʦʥʽʪʦʨʠʥʛʫ, ʱʦ ʚʘʞʣʠʚʦ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ.  ɿʘʛʘʣʴʥʽ ʚʠʩʥʦʚʢʠ 

ʚʢʘʟʫʶʪʴ ʥʘ ʚʘʞʣʠʚʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ 

ʪʘ ʚʢʘʟʫʶʪʴ ʥʘ ʧʝʨʩʧʝʢʪʠʚʠ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ.   

ɼɾɽʈɽʃɸ  

1. ɼʦʩʣʽʜʞʝʥʥʷ ʪʦʯʥʦʩʪʽ ʤʽʩʮʝʚʠʟʥʘʯʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ GPS: ʥʘʚʯ.ʧʦʩʽʙ. / ʆ.ɺ. ɸʥʜʨʝʻʚ, 
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ʂʠʾʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ (ʂʠʾʚ, ʋʢʨʘʾʥʘ) ʚ 2024 ʨʦʮʽ.   

 

ʆʃɽʅɸ ʉɯʇʂʆ ʦʪʨʠʤʘʣʘ ʜʠʧʣʦʤ ʩʧʝʮʽʘʣʽʩʪʘ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ ʽʥʞʝʥʝʨ-ʩʠʩʪʝʤʦʪʝʭʥʽʢ ʫ  
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ɸʥʦʪʘʮʽʷ. ʋ ʮʽʡ ʨʦʙʦʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʨʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʪʝʤʧʝʨʘʪʫʨʠ ʫ 

ʞʠʪʣʦʚʦʤʫ ʧʨʠʤʽʱʝʥʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ IoT ʪʝʭʥʦʣʦʛʽʡ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʟʙʦʨʫ, ʘʥʘʣʽʟʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ ʧʨʦ ʪʝʤʧʝʨʘʪʫʨʫ ʟ ʤʝʪʦʶ ʦʧʪʠʤʽʟʘʮʽʾ 

ʢʦʤʬʦʨʪʥʦʛʦ ʢʣʽʤʘʪʫ ʚ ʧʨʠʤʽʱʝʥʥʽ.  

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: IoT, ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ, ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʪʝʤʧʝʨʘʪʫʨʠ, ʩʠʩʪʝʤʠ ʞʠʪʣʦʚʦʛʦ 

ʧʨʠʤʽʱʝʥʥʷ, ʨʦʟʨʦʙʢʘ ʇɿ.  
  
  

I. ɺʉʊʋʇ  

ʉʴʦʛʦʜʥʽʰʥʽ ʨʝʘʣʽʾ ʚʠʤʘʛʘʶʪʴ ʧʦʩʪʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʢʦʤʬʦʨʪʫ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫ ʞʠʪʪʽ. ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʘʩʧʝʢʪʽʚ ʻ ʢʦʥʪʨʦʣʴ ʪʝʤʧʝʨʘʪʫʨʠ ʫ 

ʞʠʪʣʦʚʠʭ ʧʨʠʤʽʱʝʥʥʷʭ. ʇʦʷʚʘ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (IoT) ʚʽʜʢʨʠʚʘʻ ʙʝʟʣʽʯ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ 

ʨʝʘʣʽʟʘʮʽʾ ʝʬʝʢʪʠʚʥʠʭ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʶ ʪʝʤʧʝʨʘʪʫʨʠ.  

ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʧʨʦʮʝʩ ʨʦʟʨʦʙʢʠ ʪʘʢʦʾ ʩʠʩʪʝʤʠ, ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʨʫʯʥʦʩʪʽ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ.  

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʽʩʥʫʶʯʽ ʧʽʜʭʦʜʠ ʜʦ ʢʦʥʪʨʦʣʶ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʣʘʩʥʝ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʩʧʨʦʝʢʪʦʚʘʥʝ ʜʣʷ ʟʙʦʨʫ, ʘʥʘʣʽʟʫ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʜʘʥʠʭ ʧʨʦ 

ʪʝʤʧʝʨʘʪʫʨʫ ʫ ʞʠʪʣʦʚʠʭ ʧʨʠʤʽʱʝʥʥʷʭ.  

ʈʝʘʣʽʟʘʮʽʷ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʩʧʨʠʷʪʠʤʝ ʟʘʙʝʟʧʝʯʝʥʥʶ ʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚ ʧʨʦʞʠʚʘʥʥʷ, ʘ 

ʪʘʢʦʞ ʝʬʝʢʪʠʚʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ.  

II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ  

ɼʣʷ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʞʠʪʣʦʚʦʤʫ ʧʨʠʤʽʱʝʥʥʽ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʥʘʩʪʫʧʥʽ ʜʘʥʽ ʪʘ ʤʝʪʦʜʠ:  

¶ ɼʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʠ: ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʪʯʠʢʽʚ ʪʝʤʧʝʨʘʪʫʨʠ, ʟʜʘʪʥʠʭ ʚʠʤʽʨʶʚʘʪʠ 

ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʨʽʟʥʠʭ ʟʦʥʘʭ ʧʨʠʤʽʱʝʥʥʷ, ʻ ʦʩʥʦʚʥʠʤ ʤʝʪʦʜʦʤ ʟʙʦʨʫ ʜʘʥʠʭ.  

¶ IoT ʪʝʭʥʦʣʦʛʽʾ: ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʜʦʟʚʦʣʷʻ ʟʙʠʨʘʪʠ ʜʘʥʽ ʟ ʜʘʪʯʠʢʽʚ ʪʘ 

ʧʝʨʝʜʘʚʘʪʠ ʾʭ ʥʘ ʮʝʥʪʨʘʣʴʥʠʡ ʩʝʨʚʝʨ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ.  

¶ ɸʥʘʣʽʟ ʜʘʥʠʭ: ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʧʨʦ ʪʝʤʧʝʨʘʪʫʨʫ ʟ ʤʝʪʦʶ 

ʚʠʷʚʣʝʥʥʷ ʧʘʪʪʝʨʥʽʚ ʽ ʪʝʥʜʝʥʮʽʡ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ 

ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʪʝʤʧʝʨʘʪʫʨʠ.  



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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¶ ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ: ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 

ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʩʠʩʪʝʤʦʶ ʢʦʥʪʨʦʣʶ ʪʝʤʧʝʨʘʪʫʨʠ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ.  

ʎʽ ʤʝʪʦʜʠ ʜʦʟʚʦʣʠʣʠ ʨʦʟʨʦʙʠʪʠ ʝʬʝʢʪʠʚʥʫ ʩʠʩʪʝʤʫ ʢʦʥʪʨʦʣʶ ʪʝʤʧʝʨʘʪʫʨʠ, ʷʢʘ 

ʟʘʙʝʟʧʝʯʫʻ ʢʦʤʬʦʨʪʥʽ ʫʤʦʚʠ ʧʨʦʞʠʚʘʥʥʷ ʫ ʞʠʪʣʦʚʦʤʫ ʧʨʠʤʽʱʝʥʥʽ.  

III. ʈɽɿʋʃʔʊɸʊʀ ʊɸ ɸʅɸʃɯɿ  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʦʾ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ 

ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʞʠʪʣʦʚʦʤʫ ʧʨʠʤʽʱʝʥʥʽ. 

 ɿʦʢʨʝʤʘ:  

¶ ʂʦʤʬʦʨʪʥʽ ʫʤʦʚʠ: ʩʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʽ ʪʘ ʢʦʤʬʦʨʪʥʽ ʫʤʦʚʠ ʪʝʤʧʝʨʘʪʫʨʠ 

ʚ ʧʨʠʤʽʱʝʥʥʽ, ʨʝʘʛʫʶʯʠ ʥʘ ʟʤʽʥʠ ʪʘ ʦʧʪʠʤʽʟʫʶʯʠ ʨʦʙʦʪʫ ʦʧʘʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ.  

¶ ɽʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ: ʘʥʘʣʽʟ ʜʘʥʠʭ ʧʦʢʘʟʘʚ, ʱʦ ʟʘʚʜʷʢʠ ʘʚʪʦʤʘʪʠʯʥʦʤʫ 

ʨʝʛʫʣʶʚʘʥʥʶ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʞʠʤʫ ʜʥʷ ʪʘ ʘʢʪʠʚʥʦʩʪʽ ʤʝʰʢʘʥʮʽʚ, 

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʙʫʣʦ ʟʤʝʥʰʝʥʦ ʙʝʟ ʚʪʨʘʪʠ ʢʦʤʬʦʨʪʫ.  

¶ ʈʝʘʣ-ʪʘʡʤ ʤʦʥʽʪʦʨʠʥʛ: ʩʠʩʪʝʤʘ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʝʘʣ-ʪʘʡʤ ʤʦʥʽʪʦʨʠʥʛʫ 

ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʙʫʜʴ-ʷʢʽ ʟʤʽʥʠ 

ʪʘ ʫʧʨʘʚʣʷʪʠ ʩʠʩʪʝʤʦʶ ʚʽʜʜʘʣʝʥʦ.  

¶ ɸʥʘʣʽʟ ʜʘʥʠʭ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ: ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ ʧʨʦ ʪʝʤʧʝʨʘʪʫʨʫ ʜʦʟʚʦʣʷʻ 

ʚʠʷʚʣʷʪʠ ʪʝʥʜʝʥʮʽʾ ʪʘ ʧʘʪʪʝʨʥʠ, ʱʦ ʜʦʧʦʤʘʛʘʶʪʴ ʫʜʦʩʢʦʥʘʣʠʪʠ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ ʪʘ 

ʟʘʙʝʟʧʝʯʠʪʠ ʤʘʢʩʠʤʘʣʴʥʠʡ ʢʦʤʬʦʨʪ ʧʨʠ ʤʽʥʽʤʘʣʴʥʦʤʫ ʩʧʦʞʠʚʘʥʥʽ ʝʥʝʨʛʽʾ.  

¶ ɯʥʪʝʛʨʘʮʽʷ ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ: ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʶ ʪʝʤʧʝʨʘʪʫʨʠ ʤʦʞʝ ʙʫʪʠ 

ʽʥʪʝʛʨʦʚʘʥʘ ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʙʫʜʠʥʢʫ, ʪʘʢʠʤʠ ʷʢ ʩʠʩʪʝʤʠ 

ʦʩʚʽʪʣʝʥʥʷ, ʙʝʟʧʝʢʠ ʘʙʦ ʨʦʟʫʤʥʦʛʦ ʝʥʝʨʛʦʤʝʥʝʜʞʤʝʥʪʫ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ 

ʢʦʤʧʣʝʢʩʥʝ ʢʝʨʫʚʘʥʥʷ ʫʩʽʤʘ ʘʩʧʝʢʪʘʤʠ ʞʠʪʣʦʚʦʛʦ ʧʨʠʤʽʱʝʥʥʷ.  

¶ ʉʠʩʪʝʤʘ ʩʧʦʚʽʱʝʥʴ ʪʘ ʥʘʛʘʜʫʚʘʥʴ: ʜʦʜʘʪʢʦʚʦ ʜʦ ʢʦʥʪʨʦʣʶ ʪʝʤʧʝʨʘʪʫʨʠ, ʤʦʞʥʘ 

ʨʦʟʨʦʙʠʪʠ ʩʠʩʪʝʤʫ ʩʧʦʚʽʱʝʥʴ ʪʘ ʥʘʛʘʜʫʚʘʥʴ, ʷʢʘ ʙʫʜʝ ʧʦʚʽʜʦʤʣʷʪʠ ʤʝʰʢʘʥʮʽʚ ʧʨʦ 

ʚʘʞʣʠʚʽ ʧʦʜʽʾ, ʪʘʢʽ ʷʢ ʟʤʽʥʘ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʟʘ ʟʘʜʘʥʠʤ ʜʽʘʧʘʟʦʥʦʤ ʘʙʦ ʧʦʪʨʝʙʘ ʫ 

ʪʝʭʥʽʯʥʦʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʦʧʘʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ.  

ʉʠʩʪʝʤʘ ʢʦʥʪʨʦʣʶ ʪʝʤʧʝʨʘʪʫʨʠ ʚʠʷʚʠʣʘʩʷ ʝʬʝʢʪʠʚʥʠʤ ʨʽʰʝʥʥʷʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚ ʫ ʞʠʪʣʦʚʠʭ ʧʨʠʤʽʱʝʥʥʷʭ, ʘ ʪʘʢʦʞ ʜʣʷ ʟʤʝʥʰʝʥʥʷ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʪʘ 

ʦʧʪʠʤʽʟʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʘʤʠ.   

IV. ʆɹɻʆɺʆʈɽʅʅʗ ʊɸ ɺʀʉʅʆɺʂʀ  

ʈʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʶ ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʞʠʪʣʦʚʦʤʫ ʧʨʠʤʽʱʝʥʥʽ ʥʘ ʦʩʥʦʚʽ IoT 

ʪʝʭʥʦʣʦʛʽʡ ʚʠʷʚʠʣʘʩʷ ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʬʦʨʪʫ ʪʘ 

ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ.  

ʂʣʶʯʦʚʽ ʘʩʧʝʢʪʠ ʮʽʻʾ ʩʠʩʪʝʤʠ:  

¶ ʊʝʭʥʦʣʦʛʽʯʥʘ ʧʝʨʝʚʘʛʘ: ʚʠʢʦʨʠʩʪʘʥʥʷ IoT ʜʦʟʚʦʣʷʻ ʟʙʠʨʘʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ 

ʧʨʦ ʪʝʤʧʝʨʘʪʫʨʫ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʱʦ ʨʦʙʠʪʴ ʩʠʩʪʝʤʫ ʙʽʣʴʰ ʛʥʫʯʢʦʶ ʪʘ 

ʝʬʝʢʪʠʚʥʦʶ ʧʦʨʽʚʥʷʥʦ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ ʢʦʥʪʨʦʣʶ.  

¶ ʂʦʤʬʦʨʪ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ: ʩʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʫʻ ʥʝ ʣʠʰʝ ʢʦʤʬʦʨʪʥʽ ʫʤʦʚʠ 

ʜʣʷ ʤʝʰʢʘʥʮʽʚ, ʘʣʝ ʡ ʟʤʝʥʰʫʻ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʟʘʚʜʷʢʠ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʪʠ 

ʦʧʘʣʶʚʘʣʴʥʠʭ ʩʠʩʪʝʤ.  

¶ ʄʦʞʣʠʚʽʩʪʴ ʨʦʟʰʠʨʝʥʥʷ ʪʘ ʘʜʘʧʪʘʮʽʾ: ʟʘʚʜʷʢʠ ʤʦʜʫʣʷʨʥʦʩʪʽ ʪʘ ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ, 

ʩʠʩʪʝʤʘ ʤʦʞʝ ʙʫʪʠ ʣʝʛʢʦ ʨʦʟʰʠʨʝʥʘ ʪʘ ʘʜʘʧʪʦʚʘʥʘ ʜʦ ʨʽʟʥʠʭ ʪʠʧʽʚ ʞʠʪʣʦʚʠʭ 

ʧʨʠʤʽʱʝʥʴ ʪʘ ʫʤʦʚ.  
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¶ ɽʢʦʣʦʛʽʯʥʽʩʪʴ: ʟʤʝʥʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʜʦʧʦʤʘʛʘʻ ʟʥʠʟʠʪʠ ʚʠʢʠʜʠ ʚ 

ʘʪʤʦʩʬʝʨʫ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʝʢʦʣʦʛʽʯʥʠʤ ʚʠʤʦʛʘʤ.  

ʆʪʞʝ, ʨʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʢʦʥʪʨʦʣʶ ʪʝʤʧʝʨʘʪʫʨʠ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʜʣʷ 

ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ ʪʘ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ. ɺʨʘʭʦʚʫʶʯʠ 

ʧʦʩʪʽʡʥʠʡ ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ IoT, ʪʘʢʽ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʩʪʘʪʠ ʩʪʘʥʜʘʨʪʦʤ ʜʣʷ ʩʫʯʘʩʥʠʭ 

ʙʫʜʽʚʝʣʴ ʫ ʤʘʡʙʫʪʥʴʦʤʫ.  
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ʄɸʂʉʀʄ ɻʆʅʏɸʈ ʦʪʨʠʤʘʚ ʧʦʚʥʫ ʟʘʛʘʣʴʥʫ ʩʝʨʝʜʥʶ ʦʩʚʽʪʫ ʽ ʧʨʝʪʝʥʜʫʻ ʥʘ ʩʪʫʧʽʥʴ 

ʙʘʢʘʣʘʚʨʘ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤ ʽʥʪʝʨʥʝʪ ʨʝʯʝʡ ʫ ʂʠʾʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤʝʥʽ 

ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ (ʂʠʾʚ, ʋʢʨʘʾʥʘ) ʚ 2024 ʨʦʮʽ. ʅʠʥʽ ʘʚʪʦʨ ʧʨʘʮʶʻ ʥʘʜ ʟʜʦʙʫʪʪʷʤ ʩʪʫʧʝʥʷ 

ʙʘʢʘʣʘʚʨʘ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤ ʽʥʪʝʨʥʝʪ ʨʝʯʝʡ ʫ ʂʠʾʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤʝʥʽ 

ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ. ʉʝʨʝʜ ʥʘʫʢʦʚʠʭ ʽʥʪʝʨʝʩʽʚ ð ʩʠʩʪʝʤʠ ʽʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʪʘ ʨʦʟʨʦʙʢʘ 

ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ.  

 

ɺʆʃʆɼʀʄʀʈ ɼʈʋɾʀʅɯʅ ʦʪʨʠʤʘʚ ʩʪʫʧʽʥʴ ʜʦʢʪʦʨʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ ʫ ɼʝʨʞʘʚʥʦʤʫ 

ʫʥʽʚʝʨʩʠʪʝʪʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ (ʂʠʾʚ, ʋʢʨʘʾʥʘ) ʚ 2013 ʨʦʮʽ. ʉʝʨʝʜ ʥʘʫʢʦʚʠʭ ʽʥʪʝʨʝʩʽʚ - 

ʤʝʪʦʜʠ ʽ ʟʘʩʦʙʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʩʝʥʩʦʨʥʽ ʤʝʨʝʞʽ, ʙʘʛʘʪʦʧʦʟʠʮʽʡʥʘ ʨʘʜʽʦʣʦʢʘʮʽʷ, 

ʨʘʜʽʦʤʦʥʽʪʦʨʠʥʛ ʽ ʨʘʜʽʦʯʘʩʪʦʪʥʠʡ ʤʝʥʝʜʞʤʝʥʪ.  

 

https://iopscience.iop.org/article/10.1088/1757-899X/1279/1/012001/meta
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IOT-ʉʀʉʊɽʄɸ ʄʆʅɯʊʆʈʀʅɻʋ ʊɸ ʂʆʅʊʈʆʃʖ ɺʆʃʆɻʆʉʊɯ ʇʆɺɯʊʈʗ 
ʅɸ ʇʈʆʄʀʉʃʆɺʀʍ ʇɯɼʇʈʀɭʄʉʊɺɸʍ  

ɺʣʘʜʠʩʣʘʚ ɾʠʣʴʥʽʢʦʚ1  
  
1ʉʪʫʜʝʥʪ, ʂʘʬʝʜʨʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʂʠʾʚ, ʋʢʨʘʾʥʘ  

E-mail: zhylnikovv@fit.knu.ua  
  
  

ɸʥʦʪʘʮʽʷ. ʋ ʪʝʟʘʭ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʢʦʥʮʝʧʮʽʷ ʧʦʙʫʜʦʚʠ ʩʠʩʪʝʤʠ ʽʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʜʣʷ 

ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ ʥʘ ʚʠʨʦʙʥʠʯʠʭ ʤʘʡʜʘʥʯʠʢʘʭ 

ʧʽʜʧʨʠʻʤʩʪʚ. ʆʧʠʩʘʥʦ ʘʨʭʽʪʝʢʪʫʨʫ ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ ʤʝʨʝʞʽ ʩʝʥʩʦʨʽʚ, ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ 

ʪʘ ʤʝʭʘʥʽʟʤʽʚ ʢʝʨʫʚʘʥʥʷ. ʅʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ 

ʧʽʜʭʦʜʫ. ʇʦʢʘʟʘʥʦ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʠʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʤʽʢʨʦʢʣʽʤʘʪ ʫ ʮʝʭʘʭ 

ʪʘ ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʘʮʽ.  

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: IoT-ʩʠʩʪʝʤʘ, ʧʨʦʤʠʩʣʦʚʝ ʧʽʜʧʨʠʻʤʩʪʚʦ, ʨʝʛʫʣʶʚʘʥʥʷ ʚʦʣʦʛʦʩʪʽ, ʩʝʥʩʦʨʠ, 

ʭʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ.  
  
  

I. ɺʉʊʋʇ   

ʇʽʜʪʨʠʤʘʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʢʣʽʤʘʪʫ ʥʘ ʚʠʨʦʙʥʠʯʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʻ 

ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʧʝʨʩʦʥʘʣʫ ʪʘ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʆʜʥʠʤ ʟ ʢʣʶʯʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʽʢʨʦʢʣʽʤʘʪʫ ʻ 

ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ. ʅʘʜʣʠʰʢʦʚʘ ʚʦʣʦʛʽʩʪʴ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʢʦʥʜʝʥʩʘʮʽʾ ʚʦʣʦʛʠ, 

ʜʠʩʢʦʤʬʦʨʪʫ ʧʝʨʩʦʥʘʣʫ ʪʘ ʚʠʭʦʜʫ ʟ ʣʘʜʫ ʝʣʝʢʪʨʦʥʽʢʠ, ʥʝʜʦʩʪʘʪʥʷ - ʩʧʨʠʯʠʥʷʪʠ ʧʝʨʝʩʠʭʘʥʥʷ 

ʩʣʠʟʦʚʠʭ ʦʙʦʣʦʥʦʢ ʫ ʧʨʘʮʽʚʥʠʢʽʚ.  

ʆʩʢʽʣʴʢʠ ʥʘ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʯʘʩʪʦ ʚʠʥʠʢʘʶʪʴ ʧʨʦʙʣʝʤʠ ʽʟ ʝʬʝʢʪʠʚʥʦʶ 

ʨʝʛʫʣʷʮʽʻʶ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ, ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ ʩʠʩʪʝʤʽ, ʷʢʘ ʙ ʜʦʟʚʦʣʠʣʘ ʟʨʫʯʥʦ ʧʨʦʚʦʜʠʪʠ 

ʤʦʥʽʪʦʨʠʥʛ ʽ ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ. ʄʦʥʽʪʦʨʠʥʛ ʚʦʣʦʛʦʩʪʽ ʥʘ ʦʩʥʦʚʽ IoT ʝʬʝʢʪʠʚʥʦ 

ʟʥʠʞʫʻ ʚʠʪʨʘʪʠ ʣʶʜʩʴʢʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʢʦʥʪʨʦʣʴ ʚʦʣʦʛʦʩʪʽ. ʋ ʜʦʧʦʚʽʜʽ ʟʘʧʨʦʧʦʥʦʚʘʥʘ 

ʢʦʥʮʝʧʮʽʷ IoT-ʩʠʩʪʝʤʠ ʜʣʷ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʧʽʜʪʨʠʤʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʚʥʷ 

ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʥʘ ʦʩʥʦʚʽ ʩʝʥʩʦʨʽʚ, ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʝʥʴ ʪʘ ʘʚʪʦʤʘʪʠʯʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʨʝʛʫʣʶʚʘʥʥʷ. ʈʝʘʣʽʟʘʮʽʷ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʢʦʤʬʦʨʪ ʧʨʘʮʽ ʧʝʨʩʦʥʘʣʫ. 

II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ  

ʊʝʭʥʦʣʦʛʽʻʶ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʻ ʪʝʭʥʦʣʦʛʽʷ ʙʝʟʜʨʦʪʦʚʦʾ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ZigBee ð 

ʙʝʟʜʨʦʪʦʚʠʡ ʩʪʘʥʜʘʨʪ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. ʄʝʨʝʞʽ ZigBee ʻ ʤʝʨʝʞʘʤʠ ʽʟ ʩʘʤʦʦʨʛʘʥʽʟʦʚʫʚʘʥʥʷʤ ʪʘ 

ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷʤ, ʦʩʢʽʣʴʢʠ ZigBee-ʧʨʠʩʪʨʦʾ ʧʽʩʣʷ ʚʤʠʢʘʥʥʷ ʞʠʚʣʝʥʥʷ, ʟʘʚʜʷʢʠ 

ʚʙʫʜʦʚʘʥʦʤʫ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʶ, çʚʤʽʶʪʴè ʩʘʤʽ ʟʥʘʭʦʜʠʪʠ ʦʜʠʥ ʦʜʥʦʛʦ ʡ ʬʦʨʤʫʚʘʪʠ 

ʤʝʨʝʞʫ, ʘ ʫ ʨʘʟʽ ʚʠʭʦʜʫ ʟ ʣʘʜʫ ʷʢʦʛʦʩʴ ʟ ʚʫʟʣʽʚ, ʤʦʞʫʪʴ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʥʦʚʽ ʤʘʨʰʨʫʪʠ ʜʣʷ 

ʧʝʨʝʜʘʯʽ ʧʦʚʽʜʦʤʣʝʥʴ. ʄʝʨʝʞʘ ZigBee ʟ ʢʦʤʽʨʯʘʩʪʦʶ ʪʦʧʦʣʦʛʽʻʶ (mesh-ʤʝʨʝʞʘ) ʤʘʻ ʩʚʽʡ ʩʪʝʢ 

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʧʨʦʪʦʢʦʣʽʚ IEEE 802.15.4 / ZigBee, ʷʢʠʡ ʥʝ ʧʽʜʪʨʠʤʫʻ ʤʽʞʤʝʨʝʞʝʚʠʡ 

ʧʨʦʪʦʢʦʣ IP. ʆʙʯʠʩʣʶʚʘʣʴʥʘ ʤʝʨʝʞʘ ʧʨʝʜʤʝʪʽʚ ʥʘ ʦʩʥʦʚʽ ʩʪʝʢʘ ZigBee ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʽʟ 

ʟʦʚʥʽʰʥʽʤʠ ʧʨʠʩʪʨʦʷʤʠ, ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʚ IP-ʤʝʨʝʞʽ, ʧʽʜʢʣʶʯʝʥʘ ʜʦ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ ʯʝʨʝʟ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ IP-ʰʣʶʟ Gateway ZigBee.   
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ZigBee 3.0 - ʮʝ ʙʝʟʜʨʦʪʦʚʘ ʤʝʨʝʞʘ ʟ ʥʠʟʴʢʠʤ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷʤ ʽ ʥʠʟʴʢʦʶ ʰʚʠʜʢʽʩʪʶ 

ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ʷʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʦʩʥʦʚʥʦʤʫ ʚ ʧʨʦʤʠʩʣʦʚʠʭ ʫʤʦʚʘʭ. ɸʣʴʷʥʩ Zigbee 

ʥʘʚʽʪʴ ʩʪʚʦʨʠʚ ʫʥʽʚʝʨʩʘʣʴʥʫ ʤʦʚʫ ʜʣʷ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ - Dotdot, ʷʢʘ ʜʦʟʚʦʣʷʻ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤ ʦʙ'ʻʢʪʘʤ ʙʝʟʧʝʯʥʦ ʧʨʘʮʶʚʘʪʠ ʚ ʙʫʜʴ-ʷʢʽʡ ʤʝʨʝʞʽ ʪʘ ʣʝʛʢʦ ʨʦʟʫʤʽʪʠ ʦʜʠʥ 

ʦʜʥʦʛʦ. ʎʝ ʦʜʠʥ ʟ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʚ IoT, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʟʚ'ʷʟʢʫ ʚ ʨʦʟʫʤʥʠʭ ʙʫʜʠʥʢʘʭ, ʧʫʣʴʪʘʭ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʪʘ ʩʠʩʪʝʤʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ. 

ZigBee Pro ʧʨʦʧʦʥʫʻ ʙʽʣʴʰʝ ʤʦʞʣʠʚʦʩʪʝʡ, ʚʢʣʶʯʘʶʯʠ ʙʝʟʧʝʢʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʙʤʽʥʫ 

ʩʠʤʝʪʨʠʯʥʠʤʠ ʢʣʶʯʘʤʠ, ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʦʭʘʩʪʠʯʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

ʘʜʨʝʩ ʪʘ ʩʪʘʥʜʘʨʪʥʦ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʟʘʚʜʷʢʠ ʝʬʝʢʪʠʚʥʦʤʫ ʙʘʛʘʪʦ-ʜʦ-ʦʜʥʦʛʦ ʤʝʭʘʥʽʟʤʫ 

ʤʘʨʰʨʫʪʠʟʘʮʽʾ. ʄʝʨʝʞʘ ʧʨʘʮʶʻ ʥʘ ʯʘʩʪʦʪʽ 2,4 ɻɻʮ, ʨʘʜʽʫʩ ʜʽʾ 10-100ʤ ʟʽ ʰʚʠʜʢʽʩʪʶ ʧʝʨʝʜʘʯʽ 

ʜʘʥʠʭ: 250 ʢʙʽʪ / ʩ.   

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʘʧʘʨʘʪʥʽ ʪʘ ʧʨʦʛʨʘʤʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʝʭʥʦʣʦʛʽʾ ʙʝʟʜʨʦʪʦʚʦʾ ʧʝʨʝʜʘʯʽ 

ʜʘʥʠʭ ZigBee ʪʘ ʚʨʘʭʫʚʘʚʰʠ ʢʦʥʮʝʧʮʽʶ ʚʠʢʦʥʘʥʥʷ ʘʧʘʨʘʪʥʦʾ ʯʘʩʪʠʥʠ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʮʷ ʪʝʭʥʦʣʦʛʽʷ ʙʫʜʝ ʝʬʝʢʪʠʚʥʦʶ ʫ ʨʘʟʽ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ 

ʨʝʛʫʣʶʚʘʥʥʷ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ çɯʥʪʝʨʥʝʪ ʨʝʯʝʡè.  

ʉʭʝʤʘ ʩʠʩʪʝʤʠ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ:  

1. ʉʝʥʩʦʨʠ ʚʠʤʽʨʶʚʘʥʥʷ, ʜʦʧʦʤʽʞʥʽ ʧʨʠʩʪʨʦʾ ð ʮʝ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʟʙʠʨʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʪʘ, ʥʘʩʘʤʧʝʨʝʜ, ʧʝʨʝʪʚʦʨʝʥʥʷ ʾʭ ʫ ʮʠʬʨʦʚʽ ʜʘʥʽ ʽ, 

ʪʠʤ ʩʘʤʠʤ, ʥʘʧʦʚʥʶʶʪʴ ʦʙʯʠʩʣʶʚʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʚʘʞʣʠʚʦʶ ʽʥʬʦʨʤʘʮʽʻʶ. 

ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʝʥʩʦʨ DHT22/AM2302 (SHT11, HT15 Arduino),  ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ 

ʚʦʣʦʛʦʩʪʽ ð ʩʝʥʩʦʨ DHT11/22. ɼʦʧʦʤʽʞʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʻ, ʥʘʧʨʠʢʣʘʜ, Wi-Fi-ʤʦʜʫʣʴ 

NodeMcu (V0.9 ʘʙʦ V1.0) ʜʣʷ ʤʦʞʣʠʚʦʩʪʽ ʧʽʜʢʣʶʯʝʥʥʷ ʩʝʥʩʦʨʽʚ ʜʦ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ.  

2. IoT-ʧʨʠʩʪʨʦʾ ð ʮʝ ʝʣʝʤʝʥʪʠ, ʷʢʽ ʘʚʪʦʤʘʪʠʟʫʶʪʴ ʧʨʦʮʝʩ ʟʙʠʨʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟ ʩʝʥʩʦʨʽʚ 

ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʥʠʤʠ (ʥʘʧʨʠʢʣʘʜ, ʯʝʨʝʟ ʦʥʦʚʣʝʥʥʷ 

ʜʨʘʡʚʝʨʽʚ). ʇʝʨʝʜʘʚʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʽʟ ʩʝʥʩʦʨʽʚ ʜʘʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʘ ʮʝʥʪʨʘʣʴʥʠʡ 

ʤʘʨʰʨʫʪʠʟʘʪʦʨ (ʨʦʫʪʝʨ) ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʯʝʨʝʟ ʤʝʨʝʞʫ Wi-Fi ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʪʦʢʦʣʫ CoAP.  

3. ʎʝʥʪʨʘʣʴʥʠʡ ʤʘʨʰʨʫʪʠʟʘʪʦʨ. ʉʪʚʦʨʶʶʯʠ ʘʧʘʨʘʪʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʜʣʷ çɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡè, 
ʜʦʮʽʣʴʥʦ ʩʢʦʨʠʩʪʘʪʠʩʷ ʥʘʷʚʥʠʤʠ ʩʝʨʚʝʨʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʽ, ʱʦ ʜʫʞʝ ʚʘʞʣʠʚʦ, 

ʭʤʘʨʥʠʤʠ ʩʣʫʞʙʘʤʠ. ʆʜʥʘʢ, ʷʢʱʦ ʧʨʠʜʠʚʠʪʠʩʷ, ʥʘʧʨʠʢʣʘʜ, ʜʦ ʧʨʦʮʝʜʫʨʠ ʚʽʜʧʨʘʚʣʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʛʦʩʴ ʜʘʪʯʠʢʘ ʟ ʧʣʘʪʠ, ʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʥʠʟʴʢʠʤ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷʤ, ʩʪʘʻ 

ʦʯʝʚʠʜʥʦʶ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʢʣʶʯʝʥʥʷ ʚ ʩʭʝʤʫ ʚʟʘʻʤʦʜʽʾ çʧʨʠʩʪʨʦʶ-ʩʝʨʚʝʨʘè ʜʦʜʘʪʢʦʚʦʛʦ 

ʘʧʘʨʘʪʥʦʛʦ ʝʣʝʤʝʥʪʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʽʡʥʠʡ ʡ ʝʢʦʥʦʤʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʡ ʟʚôʷʟʦʢ IoT-

ʧʨʠʩʪʨʦʾʚ ʽʟ ʟʦʚʥʽʰʥʽʤ ʩʚʽʪʦʤ ð ʪʘʢ ʟʚʘʥʦʛʦ IoT-ʰʣʶʟʫ. ʆʜʥʘ ʟ ʦʩʥʦʚʥʠʭ ʧʝʨʝʚʘʛ 

ʚʠʢʦʨʠʩʪʘʥʥʷ IoT-ʰʣʶʟʽʚ ð ʮʝ ʤʦʞʣʠʚʽʩʪʴ ʘʛʨʝʛʘʮʽʾ ʜʘʥʠʭ, ʱʦ ʥʘʜʭʦʜʷʪʴ ʚʽʜ ʽʥʰʠʭ 

ʧʨʠʩʪʨʦʾʚ. ʆʙôʻʜʥʘʥʥʷ ʙʝʟʣʽʯʽ ʪʘʢʠʭ ʧʨʠʩʪʨʦʾʚ ʟʘ ʜʦʧʦʤʦʛʦʶ IoT-ʰʣʶʟʫ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʦʨʛʘʥʽʟʫʚʘʪʠ ʝʬʝʢʪʠʚʥʝ ʟʙʠʨʘʥʥʷ ʾʭ ʜʘʥʠʭ, ʜʦʟʚʦʣʷʻ ʾʤ ʚʠʨʽʰʫʚʘʪʠ ʚʠʢʣʶʯʥʦ ʪʽ 

ʟʘʚʜʘʥʥʷ, ʥʘ ʷʢʽ ʚʦʥʠ ʨʦʟʨʘʭʦʚʘʥʽ.  

4. ʉʝʨʚʝʨʥʘ ʯʘʩʪʠʥʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʦʪʨʠʤʘʥʥʷ, ʟʙʝʨʽʛʘʥʥʷ, 

ʚʘʣʽʜʘʮʽʾ, ʟʘʭʠʩʪʫ, ʘʥʘʣʽʪʠʯʥʦʾ ʦʙʨʦʙʢʠ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʩʪʘʥʫ ʧʦʚʽʪʨʷ ʚ ʧʨʠʤʽʱʝʥʥʷʭ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ.  

5. ʂʣʽʻʥʪʩʴʢʘ ʯʘʩʪʠʥʘ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʝʙ-ʩʘʡʪʫ, ʷʢʠʡ ʨʦʟʤʽʱʝʥʠʡ ʫ 

ʩʝʨʚʝʨʥʽʡ ʯʘʩʪʠʥʽ, ʷʢ ʢʣʽʻʥʪʩʴʢʦʾ ʯʘʩʪʠʥʠ ʩʠʩʪʝʤʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʜʦʩʪʫʧ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦ 

ʩʠʩʪʝʤʠ ʙʫʜʝ ʤʦʞʣʠʚʠʡ ʟ ʙʫʜʴ-ʷʢʦʛʦ ʇʂ ʯʠ ʥʦʫʪʙʫʢʘ/ʥʝʪʙʫʢʘ, ʚ ʷʢʦʛʦ ʻ ʜʦʩʪʫʧ ʜʦ 

ɯʥʪʝʨʥʝʪʫ.  



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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III. ʈɽɿʋʃʔʊɸʊʀ ʊɸ ɸʅɸʃɯɿ  

ʈʦʟʨʦʙʣʝʥʘ IoT-ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʙʝʟʧʝʨʝʨʚʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʚʦʣʦʛʦʩʪʽ 

ʧʦʚʽʪʨʷ ʚ ʮʝʭʘʭ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʨʝʞʽ ʩʝʥʩʦʨʽʚ DHT22. ɼʘʥʽ ʟ ʜʘʪʯʠʢʽʚ ʟ 

ʯʘʩʪʦʪʦʶ 1 ʨʘʟ ʥʘ ʭʚʠʣʠʥʫ ʧʝʨʝʜʘʶʪʴʩʷ ʧʦ ʧʨʦʪʦʢʦʣʫ CoAP ʥʘ ʮʝʥʪʨʘʣʴʥʠʡ ʰʣʶʟ, ʘ ʧʦʪʽʤ 

ʜʦ ʭʤʘʨʥʦʛʦ ʩʝʨʚʝʨʫ.   

ʅʘ ʩʝʨʚʝʨʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʥʘʣʽʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ 

ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ, ʢʣʘʩʪʝʨʠʟʘʮʽʾ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʾ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ 

ʟʤʽʥʠ ʚʦʣʦʛʦʩʪʽ, ʘʥʦʤʘʣʽʾ, ʬʦʨʤʫʚʘʪʠ ʧʨʦʛʥʦʟ ʪʘ ʝʬʝʢʪʠʚʥʦ ʨʝʛʫʣʶʚʘʪʠ ʚʦʣʦʛʽʩʪʴ ʫ 

ʧʨʠʤʽʱʝʥʥʽ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʟʘ ʧʨʦʪʦʢʦʣʦʤ MQTT ʬʦʨʤʫʶʪʴʩʷ ʩʠʛʥʘʣʠ ʢʝʨʫʚʘʥʥʷ 

ʜʣʷ ʩʠʩʪʝʤʠ ʟʚʦʣʦʞʝʥʥʷ/ʦʩʫʰʝʥʥʷ ʧʦʚʽʪʨʷ ʟ ʤʝʪʦʶ ʧʽʜʪʨʠʤʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʚʥʷ 

ʚʦʣʦʛʦʩʪʽ. ɯʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ ʜʦʟʚʦʣʷʻ ʚʽʟʫʘʣʽʟʫʚʘʪʠ ʧʦʪʦʯʥʠʡ ʩʪʘʥ ʪʘ ʦʪʨʠʤʫʚʘʪʠ ʟʚʽʪʠ.  

IV. ʆɹɻʆɺʆʈɽʅʅʗ ʊɸ ɺʀʉʅʆɺʂʀ  

ʈʦʟʨʦʙʣʝʥʘ ʚ ʜʦʧʦʚʽʜʽ IoT-ʩʠʩʪʝʤʘ ʜʝʤʦʥʩʪʨʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ 

ʽʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ ʥʘ 

ʚʠʨʦʙʥʠʯʠʭ ʦʙ'ʻʢʪʘʭ. ɿʜʽʡʩʥʝʥʦ ʩʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʧʨʦʛʨʘʤʥʦ-

ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʪʘ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʫʩʽʭ ʝʪʘʧʽʚ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʾʾ ʦʩʥʦʚʽ (ʟʙʠʨʘʥʥʷ, ʧʝʨʝʜʘʚʘʥʥʷ, ʟʙʝʨʝʞʝʥʥʷ, ʦʙʨʦʙʣʝʥʥʷ ʽ 

ʚʽʟʫʘʣʽʟʘʮʽʷ ʜʘʥʠʭ). ʆʙˇʨʫʥʪʦʚʘʥʦ, ʱʦ ʦʧʪʠʤʘʣʴʥʠʤ ʨʽʰʝʥʥʷʤ ʜʣʷ ʧʝʨʝʜʘʚʘʥʥʷ ʜʘʥʠʭ ʻ 

ʪʝʭʥʦʣʦʛʽʷ Wi-Fi, ʦʩʦʙʣʠʚʦ, ʢʦʣʠ ʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʩʪʽʡʥʦʛʦ ʧʽʜʢʣʶʯʝʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʠʭ 

ʧʨʠʩʪʨʦʾʚ ʜʦ ʜʞʝʨʝʣ ʞʠʚʣʝʥʥʷ ʘʙʦ ʤʦʞʣʠʚʝ ʾʭ ʧʦʩʪʽʡʥʝ ʧʽʜʟʘʨʷʜʞʘʥʥʷ.   

ʇʝʨʝʚʘʛʘʤʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʻ ʤʦʞʣʠʚʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ ʤʘʩʰʪʘʙʥʦʾ ʤʝʨʝʞʽ 

ʩʝʥʩʦʨʽʚ ʟ ʥʠʟʴʢʦʶ ʚʘʨʪʽʩʪʶ ʨʦʟʛʦʨʪʘʥʥʷ, ʛʥʫʯʢʽʩʪʴ ʥʘʣʘʰʪʫʚʘʥʥʷ ʪʘ ʤʘʩʰʪʘʙʫʚʘʥʥʷ 

ʩʠʩʪʝʤʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʢʽ ʤʘʩʠʚʠ ʜʘʥʠʭ 

ʽ ʙʫʜʫʚʘʪʠ ʩʢʣʘʜʥʽ ʘʥʘʣʽʪʠʯʥʽ ʤʦʜʝʣʽ.  

ʇʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʪʨʝʙʫʶʪʴ ʧʠʪʘʥʥʷ ʦʧʪʠʤʽʟʘʮʽʾ ʘʣʛʦʨʠʪʤʽʚ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʽ 

ʤʦʜʝʣʝʡ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʨʦʟʨʦʙʢʠ ʤʝʭʘʥʽʟʤʽʚ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʩʠʩʪʝʤʠ, ʘ 

ʪʘʢʦʞ ʦʮʽʥʢʠ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʧʨʦʚʘʜʞʝʥʥʷ.   

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ, ʱʦ IoT-ʪʝʭʥʦʣʦʛʽʾ ʤʘʶʪʴ ʚʝʣʠʢʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ 

ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʧʨʦʤʠʩʣʦʚʦʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ.   
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ɺʃɸɼʀʉʃɸɺ ɾʀʃʔʅɯʂʆɺ ʟʜʦʙʫʚʘʻ ʩʪʫʧʽʥʴ ʙʘʢʘʣʘʚʨʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ 

ʪʝʭʥʦʣʦʛʽʡ ʫ ʂʠʾʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ. ʅʠʥʽ 

ʘʚʪʦʨ ʧʨʘʮʶʻ ʥʘʜ ʩʪʚʦʨʝʥʥʷʤ IoT-ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʢʦʥʪʨʦʣʶ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ 

ʥʘ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʫ ʨʘʤʢʘʭ ʚʠʢʦʥʘʥʥʷ ʙʘʢʘʣʘʚʨʩʴʢʦʾ ʨʦʙʦʪʠ. ʉʝʨʝʜ 

ʥʘʫʢʦʚʠʭ ʽʥʪʝʨʝʩʽʚ: ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʢʦʥʪʨʦʣʶ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʘʣʛʦʨʠʪʤʠ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʽ ʤʦʜʝʣʝʡ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʨʦʟʨʦʙʢʘ ʤʝʭʘʥʽʟʤʽʚ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʩʠʩʪʝʤ.  
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ɸʥʦʪʘʮʽʷ.  ʆʙԁʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʢʘʟʥʠʢʽʚ ʚʽʪʘʣʴʥʠʭ ʬʫʥʢʮʽʡ 

ʦʨʛʘʥʽʟʤʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ IoT-ʨʽʰʝʥʥʷ. ʋ ʨʦʙʦʪʽ 

ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟ ʥʘʡʢʨʘʱʠʭ ʥʘʷʚʥʠʭ ʨʽʰʝʥʴ ʜʣʷ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʩʪʘʥʫ ʣʶʜʠʥʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʻ ʚʘʞʣʠʚʠʤ ʟʘ ʫʤʦʚ ʤʦʞʣʠʚʦʾ ʧʘʥʜʝʤʽʾ ʪʘ ʟʘʛʘʣʴʥʦʛʦ ʦʛʣʷʜʫ ʪʘ 

ʢʦʥʪʨʦʣʶ ʟʜʦʨʦʚԁʷ ʣʶʜʠʥʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ IoT ʤʦʜʝʣʴ ʨʽʰʝʥʥʷ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʘʥʘʣʽʟʫ 

ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʧʘʮʽʻʥʪʽʚ. ʇʨʦʻʢʪ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ ʘʧʘʨʘʪʥʦʛʦ ʪʘ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʚʽʜʩʪʝʞʫʚʘʥʥʷ ʚʽʪʘʣʴʥʠʭ ʬʫʥʢʮʽʡ. ɺʟʘʻʤʦʜʽʷ ʜʚʦʭ ʯʘʩʪʠʥ 

ʟʘʙʝʟʧʝʯʠʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʦʩʥʦʚʥʦʾ ʟʘʜʘʯʽ ï ʦʪʨʠʤʘʪʠ ʨʝʟʫʣʴʪʘʪ ʪʘ ʘʥʘʣʽʟ 

ʧʦʢʘʟʥʠʢʽʚ ʚʽʪʘʣʴʥʠʭ ʬʫʥʢʮʽʡ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ.  

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʽʪʘʣʴʥʽ ʬʫʥʢʮʽʾ, ʢʣʽʻʥʪ-ʩʝʨʚʝʨʥʘ ʘʨʭʽʪʝʢʪʫʨʘ, ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ, IoT, 

IT   
  
  

I. ɺʉʊʋʇ  

ʋ ʢʦʞʥʦʾ ʦʩʦʙʠ ʚʠʥʠʢʘʶʪʴ ʧʨʦʙʣʝʤʠ ʟʽ ʟʜʦʨʦʚ'ʷʤ, ʚʽʜ ʟʚʠʯʘʡʥʠʭ ʟʘʩʪʫʜ ʘʞ ʜʦ 

ʭʨʦʥʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʱʦ ʩʪʘʻ ʥʝʦʜʤʽʥʥʦʶ ʩʢʣʘʜʦʚʦʶ ʞʠʪʪʷ. ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ 

ʘʩʧʝʢʪ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʧʦʩʪʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚʽʪʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʄʝʪʦʶ ʻ ʩʧʨʦʱʝʥʥʷ 

ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʧʦʣʽʧʰʝʥʥʷ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʘʟʠ ʜʘʥʠʭ ʪʘ 

ʜʘʪʯʠʢʽʚ. ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʨʽʰʝʥʴ ʧʦʢʘʟʫʻ ʥʘʷʚʥʽʩʪʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ, ʪʘʢʠʭ ʷʢ ɽʂɻ-

ʩʠʩʪʝʤʘ ʚʽʜ Norav Medical ʘʙʦ ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʚʽʜ Cardiomo. ʋ ʩʚʽʪʽ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʽʢʨʦʢʦʤʧ'ʶʪʝʨʠ ʯʠ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʠ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʝʬʝʢʪʠʚʥʦ ʧʨʘʮʶʚʘʪʠ ʟ ʤʝʥʰʠʤʠ ʟʘʪʨʘʪʘʤʠ. ɼʝʷʢʽ ʟ ʮʠʭ ʧʨʠʩʪʨʦʾʚ ʤʘʶʪʴ ʽʥʪʝʨʬʝʡʩ, 

ʜʦʩʪʫʧʥʠʡ ʜʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʤʦʥʽʪʦʨʘ, ʘʣʝ ʜʣʷ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʽʚ ʧʦʪʨʽʙʥʦ ʥʘʧʠʩʘʪʠ 

ʧʨʦʛʨʘʤʫ ʥʘ ʢʦʤʧ'ʶʪʝʨʽ ʪʘ ʟʘʚʘʥʪʘʞʠʪʠ ʥʘ ʧʨʠʩʪʨʽʡ. ʋ ʨʘʤʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʯʦʪʠʨʠ ʪʠʧʠ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʤʝʜʠʮʠʥʽ: Raspberry Pi, Asus Tinker 

Board, LattePanda ʪʘ Arduino.  

ʆʪʞʝ, ʦʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʧʨʦʮʝʩ ʤʦʥʽʪʦʨʠʥʛʫ ʚʽʪʘʣʴʥʠʭ 

ʬʫʥʢʮʽʡ ʦʨʛʘʥʽʟʤʫ ʯʝʨʝʟ IoT-ʨʽʰʝʥʥʷ. ʄʝʪʘ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ ʧʨʦʻʢʪʫ IoT-ʨʽʰʝʥʥʷ ʜʣʷ 

ʤʦʥʽʪʦʨʠʥʛʫ ʚʘʞʣʠʚʠʭ ʞʠʪʪʻʚʠʭ ʬʫʥʢʮʽʡ ʦʨʛʘʥʽʟʤʫ ʪʘ ʾʭ ʘʥʘʣʽʟʽ.   

mailto:irynazinko.w@gmail.com
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II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ  

ʋ ʧʨʦʮʝʩʽ ʩʪʚʦʨʝʥʥʷ ʤʝʜʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʟʙʠʨʘʪʠ ʩʠʛʥʘʣʠ ʩʝʨʮʷ, ʚʝʣʠʢʝ 

ʟʥʘʯʝʥʥʷ ʤʘʻ ʚʠʙʽʨ ʜʘʪʯʠʢʽʚ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ ʽ ʥʘʜʽʡʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʤʠ ʚʠʙʨʘʣʠ ʜʘʪʯʠʢ ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ, ʧʫʣʴʩʦʢʩʠʤʝʪʨ-ʩʘʪʫʨʘʪʦʨ ʪʘ 

ʝʣʝʢʪʨʦʢʘʨʜʽʦʛʨʘʬ. ʎʽ ʜʘʪʯʠʢʠ ʧʨʘʮʶʶʪʴ ʨʘʟʦʤ, ʱʦʙ ʥʘʜʘʚʘʪʠ ʧʦʚʥʠʡ ʥʘʙʽʨ ʜʘʥʠʭ, ʱʦʙ 

ʥʘʛʣʷʜʘʪʠ ʟʘ ʩʪʘʥʦʤ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ ʧʘʮʽʻʥʪʘ ʪʘ ʟʘʛʘʣʴʥʠʤ ʩʪʘʥʦʤ ʟʜʦʨʦʚôʷ.  

 
ʈʠʩʫʥʦʢ 1. ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʙʣʦʢ-ʩʭʝʤʘ ʨʦʙʦʪʠ ʟ ʜʘʪʯʠʢʘʤʠ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ 

  

ʈʦʙʦʪʘ ʟ ʜʘʪʯʠʢʘʤʠ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʟʜʦʨʦʚ'ʷ ʟʘʟʚʠʯʘʡ ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ, 

ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩʫʥʢʫ 1:  

1. ɺʠʙʽʨ ʪʘ ʧʨʠʜʙʘʥʥʷ ʜʘʪʯʠʢʽʚ: ʇʝʨʰ ʟʘ ʚʩʝ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ, ʷʢʽ ʜʘʪʯʠʢʠ ʙʫʜʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʟʜʦʨʦʚ'ʷ. ɺʠʙʽʨ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʝʪʠ ʪʘ ʧʦʪʨʝʙ 

ʢʦʨʠʩʪʫʚʘʯʘ, ʽ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʧʫʣʴʩʦʤʝʪʨʠ, ʪʝʨʤʦʤʝʪʨʠ, ʜʘʪʯʠʢʠ ʨʫʭʫ, ʜʘʪʯʠʢʠ ʩʥʫ 

ʪʦʱʦ.  

2. ɯʥʩʪʘʣʷʮʽʷ ʜʘʪʯʠʢʽʚ: ʇʽʩʣʷ ʚʠʙʦʨʫ ʥʝʦʙʭʽʜʥʠʭ ʜʘʪʯʠʢʽʚ ʾʭ ʩʣʽʜ ʧʨʘʚʠʣʴʥʦ ʚʩʪʘʥʦʚʠʪʠ. 

ʇʨʦʮʝʜʫʨʘ ʽʥʩʪʘʣʷʮʽʾ ʤʦʞʝ ʚʘʨʽʶʚʘʪʠʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʜʘʪʯʠʢʘ ʪʘ ʡʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʧʫʣʴʩʦʤʝʪʨʠ ʧʦʪʨʽʙʥʦ ʧʨʠʢʨʽʧʠʪʠ ʜʦ ʪʽʣʘ, ʘ ʜʘʪʯʠʢʠ ʨʫʭʫ 

ʨʦʟʤʽʩʪʠʪʠ ʫ ʚʽʜʧʦʚʽʜʥʦʤʫ ʤʽʩʮʽ.  

3. ʇʽʜʢʣʶʯʝʥʥʷ ʜʦ ʧʨʠʩʪʨʦʶ: ʇʽʩʣʷ ʽʥʩʪʘʣʷʮʽʾ ʜʘʪʯʠʢʠ ʧʦʪʨʽʙʥʦ ʧʽʜʢʣʶʯʠʪʠ ʜʦ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʷʢʠʤ ʤʦʞʝ ʙʫʪʠ ʩʤʘʨʪʬʦʥ, ʧʣʘʥʰʝʪ ʘʙʦ ʽʥʰʠʡ ʤʝʜʠʯʥʠʡ 

ʧʨʠʩʪʨʽʡ, ʟʜʘʪʥʠʡ ʦʪʨʠʤʫʚʘʪʠ ʜʘʥʽ ʚʽʜ ʜʘʪʯʠʢʽʚ.  

4. ʂʘʣʽʙʨʫʚʘʥʥʷ ʜʘʪʯʠʢʽʚ: ɼʝʷʢʽ ʜʘʪʯʠʢʠ, ʥʘʧʨʠʢʣʘʜ, ʧʫʣʴʩʦʤʝʪʨʠ, ʤʦʞʫʪʴ ʧʦʪʨʝʙʫʚʘʪʠ 

ʢʘʣʽʙʨʫʚʘʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʦʯʥʦʩʪʽ ʟʙʦʨʫ ʜʘʥʠʭ. ʎʝʡ ʧʨʦʮʝʩ ʟʘʟʚʠʯʘʡ 

ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʙʦ ʟʛʽʜʥʦ ʟ 

ʽʥʩʪʨʫʢʮʽʷʤʠ ʚʠʨʦʙʥʠʢʘ.  

5. ɿʙʽʨ ʜʘʥʠʭ ʪʘ ʘʥʘʣʽʟ: ʇʽʩʣʷ ʧʽʜʢʣʶʯʝʥʥʷ ʪʘ ʢʘʣʽʙʨʫʚʘʥʥʷ ʜʘʪʯʠʢʠ ʧʦʯʠʥʘʶʪʴ ʟʙʠʨʘʪʠ 

ʜʘʥʽ ʧʨʦ ʩʪʘʥ ʟʜʦʨʦʚ'ʷ ʢʦʨʠʩʪʫʚʘʯʘ.  

ɼʣʷ ʟʨʫʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ANACONDA ʷʢ 

ʜʦʧʦʤʽʞʥʠʡ ʽʥʩʪʨʫʤʝʥʪ. ɺʽʨʪʫʘʣʴʥʽ ʩʝʨʝʜʦʚʠʱʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʽʟʦʣʴʦʚʘʥʽʩʪʴ ʪʘ ʜʦʟʚʦʣʷʶʪʴ 

ʩʪʚʦʨʶʚʘʪʠ ʪʘ ʢʝʨʫʚʘʪʠ ʦʢʨʝʤʠʤʠ ʽʥʩʪʘʣʷʮʽʷʤʠ Python ʜʣʷ ʨʽʟʥʠʭ ʧʨʦʻʢʪʽʚ.  

ʄʝʪʘ ʧʦʣʷʛʘʻ ʚ ʩʪʚʦʨʝʥʥʽ "ʝʢʦʩʠʩʪʝʤʠ" ʟ ʥʝʦʙʭʽʜʥʠʤʠ ʬʨʝʡʤʚʦʨʢʘʤʠ, ʙʽʙʣʽʦʪʝʢʘʤʠ ʪʘ 

ʽʥʰʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ ʻ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʮʽʻʾ 

ʨʦʙʦʪʠ. ɼʦʜʘʪʦʢ, ʩʪʚʦʨʝʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʨʝʡʤʚʦʨʢʫ Django, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʜʘʥʠʭ ʟ ʜʘʪʯʠʢʽʚ ʚʽʪʘʣʴʥʠʭ ʬʫʥʢʮʽʡ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʾʭ ʫ ʙʘʟʽ ʜʘʥʠʭ SQLite. HTML, CSS ʽ 
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JavaScript ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʚʟʘʻʤʦʜʽʾ ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ. 

JavaScript ʜʦʟʚʦʣʷʻ ʧʦʩʪʽʡʥʦ ʦʥʦʚʣʶʚʘʪʠ ʜʘʥʽ ʙʝʟ ʧʝʨʝʟʘʚʘʥʪʘʞʝʥʥʷ ʩʪʦʨʽʥʢʠ ʪʘ ʚʟʘʻʤʦʜʽʷʪʠ 

ʟ ʜʦʜʘʪʢʦʤ, ʥʘʧʨʠʢʣʘʜ, ʚʽʜʧʨʘʚʣʷʪʠ ʢʦʤʘʥʜʠ ʘʙʦ ʬʽʣʴʪʨʫʚʘʪʠ ʜʘʥʽ.   

III. ʈɽɿʋʃʔʊɸʊʀ ʊɸ ɸʅɸʃɯɿ  

ɼʣʷ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦʾ ʩʢʣʘʜʦʚʦʾ ʧʨʦʝʢʪʫ ʥʘ Arduino UNO ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ 

Anaconda ʪʘ Python. ʊʘʢʦʞ ʙʫʚ ʚʩʪʘʥʦʚʣʝʥʠʡ ʬʨʝʡʤʚʦʨʢ Django ʜʣʷ ʟʨʫʯʥʦʛʦ ʥʘʣʘʰʪʫʚʘʥʥʷ 

ʧʝʨʝʜʘʯʽ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ ʥʘ ʩʝʨʚʝʨʽ. ɼʣʷ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʤʽʢʨʦʢʦʤʧ'ʶʪʝʨʘ ʙʫʣʦ ʦʙʨʘʥʦ 

Arduino IDE. ʉʧʦʯʘʪʢʫ ʙʫʣʠ ʧʽʜ'ʻʜʥʘʥʽ ʜʘʪʯʠʢʠ ʜʦ Arduino ʟʛʽʜʥʦ ʟ ʽʥʩʪʨʫʢʮʽʷʤʠ ʪʘ ʚʠʤʦʛʘʤʠ 

ʱʦʜʦ ʧʽʥʽʚ ʜʣʷ ʟ'ʻʜʥʘʥʥʷ. ɹʫʣʦ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʝʥʦ ʥʘʷʚʥʽʩʪʴ ʥʝʦʙʭʽʜʥʠʭ ʙʽʙʣʽʦʪʝʢ ʜʣʷ 

ʢʦʞʥʦʛʦ ʜʘʪʯʠʢʘ.  ɼʣʷ ʟʚ'ʷʟʢʫ ʤʽʞ Arduino ʪʘ ʩʝʨʚʝʨʦʤ Django ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʤʝʭʘʥʽʟʤʠ 

ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ʪʘʢʽ ʷʢ Wi-Fi. ɹʫʣʘ ʩʪʚʦʨʝʥʘ ʤʦʜʝʣʴ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ django.db models ʪʘ ʩʧʝʮʽʘʣʴʥʠʭ ʢʣʘʩʽʚ. ʇʨʦʧʠʩʘʥʦ ʚʠʛʣʷʜ ʪʘ ʰʘʙʣʦʥ ʜʣʷ 

ʦʙʨʦʙʢʠ ʪʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʘʥʠʭ ʥʘ ʩʪʦʨʽʥʮʽ ʫ ʟʨʦʟʫʤʽʣʽʡ ʬʦʨʤʽ. ɹʫʚ ʪʘʢʦʞ ʜʦʜʘʥʠʡ URL-

ʤʘʨʰʨʫʪ ʜʣʷ ʜʦʩʪʫʧʫ ʜʦ ʚʠʛʣʷʜʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʘʥʽ ʟ Arduino ʥʘʜʩʠʣʘʶʪʴʩʷ ʯʝʨʝʟ Wi-Fi ʥʘ 

ʩʝʨʚʝʨ Django, ʷʢʠʡ ʟʙʝʨʽʛʘʻ ʾʭ ʫ ʙʘʟʽ ʜʘʥʠʭ ʪʘ ʚʽʜʦʙʨʘʞʘʻ ʥʘ ʚʝʙ-ʩʪʦʨʽʥʮʽ health_data.  

ʋ ʧʨʦʪʦʪʠʧʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʦʩʪʫʧʥʽ ʪʘ ʝʬʝʢʪʠʚʥʽ ʯʽʧʠ ʪʘ ʩʝʥʩʦʨʠ, ʱʦ ʩʧʨʦʱʫʻ ʾʭ 

ʧʽʜʪʨʠʤʢʫ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʟʘʤʽʥʠ ʘʙʦ ʨʝʤʦʥʪʫ ʯʘʩʪʠʥ ʧʨʠʩʪʨʦʶ.  

ʉʝʨʚʝʨ ʙʫʚ ʩʪʚʦʨʝʥʠʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ Python ʪʘ ʬʨʝʡʤʚʦʨʢʫ Django. ʋʩʽ ʜʘʥʽ, ʟʽʙʨʘʥʽ 

ʜʘʪʯʠʢʘʤʠ, ʟʙʝʨʽʛʘʣʠʩʷ ʫ ʙʘʟʽ ʜʘʥʠʭ SQLite, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʽʡʥʝ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʤʦʞʣʠʚʽʩʪʴ 

ʾʭ ʨʝʜʘʛʫʚʘʥʥʷ ʧʨʠ ʧʦʪʨʝʙʽ.   

IV. ʆɹɻʆɺʆʈɽʅʅʗ ʊɸ ɺʀʉʅʆɺʂʀ  

ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ SWOT-ʘʥʘʣʽʟ ʤʦʥʽʪʦʨʠʥʛʫ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʯʝʨʝʟ 

ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ ʪʘ ʟʨʦʙʣʝʥʦ ʪʘʢʽ ʚʠʩʥʦʚʢʠ:  

ʉʠʣʴʥʽ ʩʪʦʨʦʥʠ:  

¶ ʈʝʘʣʴʥʠʡ ʯʘʩ ʤʦʥʽʪʦʨʠʥʛʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʧʨʦʙʣʝʤʠ.  

¶ ʂʦʤʧʣʝʢʩʥʠʡ ʟʙʽʨ ʜʘʥʠʭ ʧʨʦ ʟʜʦʨʦʚ'ʷ.  

¶ ɸʜʘʧʪʠʚʥʘ ʘʧʘʨʘʪʫʨʘ ʜʣʷ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʟʤʽʥʠ.  

¶ ɿʨʫʯʥʠʡ ʚʝʙ-ʽʥʪʝʨʬʝʡʩ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ.  

ʉʣʘʙʢʽ ʩʪʦʨʦʥʠ:  

¶ ɿʘʣʝʞʥʽʩʪʴ ʚʽʜ ʧʨʘʚʠʣʴʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʧʦʨʪʘʪʠʚʥʠʭ ʧʨʠʩʪʨʦʾʚ.  

¶ ʆʙʤʝʞʝʥʝ ʦʭʦʧʣʝʥʥʷ ʜʝʷʢʠʭ ʧʦʢʘʟʥʠʢʽʚ.  

¶ ʇʦʯʘʪʢʦʚʽ ʚʠʪʨʘʪʠ ʥʘ ʨʦʟʨʦʙʢʫ.  

¶ ʊʝʭʥʦʣʦʛʽʯʥʘ ʟʘʣʝʞʥʽʩʪʴ ʽ ʤʦʞʣʠʚʽ ʧʨʦʙʣʝʤʠ ʟ ʙʝʟʧʝʢʦʶ ʜʘʥʠʭ.  

ʄʦʞʣʠʚʦʩʪʽ:  

¶ ɻʦʪʦʚʥʽʩʪʴ ʜʦ ʧʘʥʜʝʤʽʡ ʪʘ ʨʦʣʴ ʫ ʚʠʷʚʣʝʥʥʽ ʢʨʠʟʦʚʠʭ ʩʠʪʫʘʮʽʡ.  

¶ ɯʥʪʝʛʨʘʮʽʷ ʟ ʩʠʩʪʝʤʘʤʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ.  

¶ ɼʠʩʪʘʥʮʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʧʘʮʽʻʥʪʽʚ.  

¶ ʅʘʣʘʰʪʫʚʘʥʥʷ ʪʘ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʜʣʷ ʨʽʟʥʠʭ ʧʦʪʨʝʙ.  

¶ ʄʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʨʦʟʨʦʙʢʠ.  

ɿʘʛʨʦʟʠ:  

¶ ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʨʝʛʫʣʷʪʠʚʘʤ ʫ ʤʝʜʠʯʥʽʡ ʩʬʝʨʽ.  

¶ ʇʨʦʙʣʝʤʠ ʟ ʧʨʠʚʘʪʥʽʩʪʶ ʪʘ ʜʘʥʠʤʠ.  

¶ ʂʦʥʢʫʨʝʥʪʥʘ ʙʦʨʦʪʴʙʘ ʪʘ ʟʤʘʛʘʥʥʷ ʚ ʽʥʜʫʩʪʨʽʾ.  

¶ ʊʝʭʥʦʣʦʛʽʯʥʘ ʟʘʩʪʘʨʽʣʽʩʪʴ ʢʦʤʧʦʥʝʥʪʽʚ.  

¶ ʅʝʧʝʨʝʜʙʘʯʝʥʽ ʪʝʭʥʽʯʥʽ ʧʨʦʙʣʝʤʠ.  
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ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʦ ʪʘ ʘʥʘʣʽʟʦʚʘʥʦ ʧʨʦʙʣʝʤʘʪʠʢʫ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʚʽʪʘʣʴʥʠʭ ʬʫʥʢʮʽʡ ʦʨʛʘʥʽʟʤʫ ʟʘ ʜʦʧʦʤʦʛʦʶ IoT-ʨʽʰʝʥʥʷ. ʎʝ ʩʪʘʻ ʘʢʪʫʘʣʴʥʦʶ ʪʝʤʦʶ, 

ʦʩʢʽʣʴʢʠ ʢʦʞʥʘ ʣʶʜʠʥʘ ʟʽʰʪʦʚʭʫʻʪʴʩʷ ʟ ʧʠʪʘʥʥʷʤʠ ʟʜʦʨʦʚ'ʷ ʧʨʦʪʷʛʦʤ ʩʚʦʛʦ ʞʠʪʪʷ. ʈʦʙʦʪʘ 

ʚʠʩʚʽʪʣʶʻ ʧʦʪʨʝʙʫ ʚ ʩʧʨʦʱʝʥʥʽ ʪʘʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʢʨʘʱʦʤʫ ʬʽʢʩʫʚʘʥʥʽ ʽʥʬʦʨʤʘʮʽʾ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʙʘʟʠ ʜʘʥʠʭ ʪʘ ʜʘʪʯʠʢʠ. ɸʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʽʩʥʫʶʪʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʧʨʦʪʝ ʚʦʥʠ ʤʘʶʪʴ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʪʘ ʦʙʤʝʞʝʥʥʷ. ʋ ʮʽʡ ʨʦʙʦʪʽ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʘʥʘʣʽʟ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʤʝʜʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ.  

ʉʪʚʦʨʝʥʘ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʟʙʠʨʘʪʠ, ʧʝʨʝʜʘʚʘʪʠ ʪʘ ʦʙʨʦʙʣʷʪʠ ʤʝʜʠʯʥʽ ʜʘʥʽ 

ʧʘʮʽʻʥʪʽʚ, ʱʦ ʩʧʨʠʷʻ ʧʦʢʨʘʱʝʥʥʶ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʥʘʜʘʥʥʶ ʷʢʽʩʥʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ. ʂʨʽʤ 

ʪʦʛʦ, ʟʘʚʜʷʢʠ ʤʦʜʫʣʴʥʽʡ ʢʦʥʩʪʨʫʢʮʽʾ ʧʨʠʩʪʨʦʶ, ʙʫʜʴ-ʷʢʫ ʯʘʩʪʠʥʫ ʧʨʠʩʪʨʦʶ ʤʦʞʥʘ ʣʝʛʢʦ 

ʟʘʤʽʥʠʪʠ ʘʙʦ ʚʽʜʨʝʤʦʥʪʫʚʘʪʠ ʪʝʭʥʽʢʦʤ ʘʙʦ ʟʚʠʯʘʡʥʠʤ ʢʦʨʠʩʪʫʚʘʯʝʤ.ʆʪʞʝ, ʤʝʪʦʶ ʮʴʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʦʙʫʜʦʚʘ IoT-ʨʽʰʝʥʥʷ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʭ ʬʫʥʢʮʽʡ ʦʨʛʘʥʽʟʤʫ 

ʪʘ ʾʭ ʘʥʘʣʽʟ. ʎʝ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ "ʝʢʦʩʠʩʪʝʤʠ" ʟ ʬʨʝʡʤʚʦʨʢʽʚ, ʙʽʙʣʽʦʪʝʢ ʪʘ ʽʥʰʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱ ʜʣʷ ʨʦʟʨʦʙʢʠ ʪʘ ʚʟʘʻʤʦʜʽʾ ʟ 

ʢʦʨʠʩʪʫʚʘʯʝʤ.  
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ɯʨʠʥʘ ɿʽʥʴʢʦ ʦʪʨʠʤʘʣʘ ʧʦʚʥʫ ʟʘʛʘʣʴʥʫ ʩʝʨʝʜʥʶ ʫ ʐʫʤʩʴʢʦʤʫ ʣʽʮʝʾ (ʐʫʤʩʴʢ, ʋʢʨʘʾʥʘ) 

ʅʠʥʽ ʘʚʪʦʨʢʘ ʧʨʘʮʶʻ ʥʘʜ ʟʜʦʙʫʪʪʷʤ ʩʪʫʧʝʥʷ BSc ʟ ɯʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʚ 

ʂʠʾʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤ. ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ (ʂʠʾʚ, ʋʢʨʘʾʥʘ) ʉʝʨʝʜ 

ʥʘʫʢʦʚʠʭ ʽʥʪʝʨʝʩʽʚ ð ʩʠʩʪʝʤʠ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʢʦʥʪʨʦʣʶ, ʤʝʪʦʜʠ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟ ʯʘʩʦʚʠʭ ʨʷʜʽʚ.  

 

 

ʆʣʴʛʘ ʂʨʘʚʯʝʥʢʦ -- ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʪʝʭʥʦʣʦʛʽʡ 

ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ (ʂʠʾʚ, ʋʢʨʘʾʥʘ). ʅʘʫʢʦʚʽ 

ʽʥʪʝʨʝʩʠ: ʇʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʘʚʠʣ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʥʘ ʦʩʥʦʚʽ ʧʦʚʝʜʽʥʢʦʚʦʾ ʝʢʦʥʦʤʽʢʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ɯʦʊ. 
 

 

ʆʜʝʪ ʄʘʡʤʦʥ -- ʻ ʧʨʦʬʝʩʦʨʦʤ ʢʘʬʝʜʨʠ "ʆʨʘʢʣ" ʚ ʊʝʣʴ-ɸʚʽʚʩʴʢʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ, 

ʚʽʜʦʤʠʤ ʩʚʦʻʶ ʧʽʦʥʝʨʩʴʢʦʶ ʨʦʙʦʪʦʶ ʚ ʛʘʣʫʟʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʚʽʜʦʤʦʩʪʽ. ʇʝʨʝʜ ʧʨʠʻʜʥʘʥʥʷʤ ʜʦ ʊʝʣʴ-ɸʚʽʚʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʚʽʥ ʧʨʘʮʶʚʘʚ ʥʘ 

ʧʦʩʘʜʘʭ ʫ ʧʨʝʩʪʠʞʥʠʭ ʫʩʪʘʥʦʚʘʭ, ʚʢʣʶʯʘʶʯʠ ʄʘʩʩʘʯʫʩʝʪʩʴʢʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʽʥʩʪʠʪʫʪ. 

ɼʦʢʪʦʨ ʄʘʡʤʦʥ ʻ ʘʚʪʦʨʦʤ ʯʠʩʣʝʥʥʠʭ ʤʽʞʥʘʨʦʜʥʦ ʚʠʟʥʘʥʠʭ ʢʥʠʛ ʟ ʘʣʛʦʨʠʪʤʽʚ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ, ʘ ʪʘʢʦʞ ʧʝʨʰʠʭ ʚʥʝʩʢʽʚ ʫ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʦʤʦʩʪʽ, ʟʦʢʨʝʤʘ ʩʧʽʚʨʝʜʘʛʫʚʘʥʥʷ 

"ʑʦ ʪʘʢʝ ʩʚʽʜʦʤʽʩʪʴ".  

  

https://www.sqlite.org/index.html


Proceedings  1st international scientific and practical conference çInformation Systems and Technology: Results and 
Prospectsè (IST 2024)", March 6, 2024 - K.: FIT TSNUK, 2024. 
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ʈʆʃʔ ʉʀʉʊɽʄʀ ʂʃɯʄɸʊ-ʂʆʅʊʈʆʃʖ ɿɸʉʅʆɺɸʅʆɰ ʅɸ ARDUINO ɺ 
ʇʆʂʈɸʑɽʅʅɯ ʗʂʆʉʊɯ ʊɸ ʊʈʀɺɸʃʆʉʊɯ ɿɹɽʈɯɻɸʅʅʗ ʂɺɯʊɯɺ  

ɼʘʥʽʽʣ ʂʘʜʣʝʮʴ1, ʆʣʝʥʘ ʉʽʧʢʦ2  
 

1ʉʪʫʜʝʥʪ, ʂʘʬʝʜʨʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʂʠʾʚ, ʋʢʨʘʾʥʘ  

E-mail: kadletsdaniil@gmail.com  
2ɼʦʮʝʥʪ, ʂʘʬʝʜʨʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʂʠʾʚ, ʋʢʨʘʾʥʘ  

ORCID: 0000-0003-1385-119X  

E-mail: sipko.olena@knu.ua  
  
  

ɸʥʦʪʘʮʽʷ: ɼʘʥʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʜʦʩʣʽʜʞʝʥʥʶ ʪʘ ʘʥʘʣʽʟʫ ʩʠʩʪʝʤ ʢʣʽʤʘʪ-ʢʦʥʪʨʦʣʶ, ʱʦ 

ʙʘʟʫʶʪʴʩʷ ʥʘ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʽ Arduino. ɿʦʢʨʝʤʘ, ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʘʪʯʠʢʽʚ, ʪʘʢʠʭ ʷʢ DS18B20, LM35 ʘʙʦ DHT11/DHT22, ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʢʦʥʪʨʦʣʶ ʫʤʦʚ ʫ ʧʨʠʤʽʱʝʥʥʽ. ʄʝʪʦʜʠ, ʪʘʢʽ ʷʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʚʽʪʣʦʜʽʦʜʽʚ 

ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʦʩʚʽʪʣʝʥʥʷ, ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʶʚʘʪʠ ʝʬʝʢʪʠʚʥʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʨʦʩʪʫ ʨʦʩʣʠʥ, ʟʙʝʨʽʛʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʯʠ ʢʦʤʬʦʨʪʫ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʦʪʝʥʮʽʘʣ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ ʢʣʽʤʘʪ-ʢʦʥʪʨʦʣʶ 

ʥʘ ʙʘʟʽ Arduino ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ, ʚʢʣʶʯʘʶʯʠ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʪʘ 

ʜʦʤʘʰʥʻ ʚʠʢʦʨʠʩʪʘʥʥʷ.  

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: Arduino, ʉʠʩʪʝʤʘ ʢʣʽʤʘʪ-ʢʦʥʪʨʦʣʶ, ɼʘʪʯʠʢʠ ʪʝʤʧʝʨʘʪʫʨʠ, ʄʽʢʨʦʢʦʥʪʨʦʣʝʨ, 

ʉʚʽʪʣʦʜʽʦʜʠ  
  
  

I. ɺʉʊʋʇ  

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʪʘ ʢʦʥʪʨʦʣʴ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʩʪʘʶʪʴ ʚʩʝ 

ʙʽʣʴʰ ʚʘʞʣʠʚʠʤʠ ʚ ʘʩʧʝʢʪʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʬʦʨʪʫ, ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʨʝʩʫʨʩʽʚ. 

ʆʜʥʠʤ ʟ ʥʘʧʨʷʤʢʽʚ, ʷʢʠʡ ʦʪʨʠʤʫʻ ʚʩʝ ʙʽʣʴʰʫ ʫʚʘʛʫ, ʻ ʨʦʟʨʦʙʢʘ ʩʠʩʪʝʤ ʢʣʽʤʘʪ-ʢʦʥʪʨʦʣʶ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʫ ʧʨʠʤʽʱʝʥʥʷʭ, ʘ ʪʘʢʦʞ ʫ ʩʬʝʨʘʭ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ.  

ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʽʚ, ʪʘʢʠʭ ʷʢ Arduino, ʥʘʜʘʻ 

ʤʦʞʣʠʚʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʪʘ ʛʥʫʯʢʠʭ ʩʠʩʪʝʤ ʢʣʽʤʘʪ-ʢʦʥʪʨʦʣʶ. ʐʣʷʭʦʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʘʪʯʠʢʽʚ ʪʘ ʘʢʪʫʘʪʦʨʽʚ, ʩʠʩʪʝʤʠ ʥʘ ʙʘʟʽ Arduino ʤʦʞʫʪʴ 

ʚʠʤʽʨʶʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʘʚʪʦʤʘʪʠʯʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʨʦʩʪʫ ʨʦʩʣʠʥ, ʟʙʝʨʽʛʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʯʠ ʢʦʤʬʦʨʪʫ 

ʣʶʜʝʡ.  

ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ, ʜʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʘʥʘʣʽʟ ʤʦʞʣʠʚʦʩʪʝʡ ʩʠʩʪʝʤ 

ʢʣʽʤʘʪ-ʢʦʥʪʨʦʣʶ ʟʘʩʥʦʚʘʥʠʭ ʥʘ Arduino. ɿʦʢʨʝʤʘ, ʤʠ ʜʦʩʣʽʜʞʫʻʤʦ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ʪʘ ʤʝʪʦʜʠ ʢʦʥʪʨʦʣʶ ʫʤʦʚ ʫ ʧʨʠʤʽʱʝʥʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʘʪʯʠʢʽʚ ʪʘ ʘʢʪʫʘʪʦʨʽʚ. ʈʝʟʫʣʴʪʘʪʠ 

ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʤʘʪʠ ʟʥʘʯʝʥʥʷ ʷʢ ʜʣʷ ʥʘʫʢʦʚʦʾ ʩʧʽʣʴʥʦʪʠ, ʪʘʢ ʽ ʜʣʷ ʧʨʘʢʪʠʯʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ, ʜʝ ʚʘʞʣʠʚʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʫ ʧʨʠʤʽʱʝʥʥʷʭ.  

ʋ ʟʚ'ʷʟʢʫ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʫʩʚʽʜʦʤʣʝʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ ʝʢʦʣʦʛʽʯʥʦʩʪʽ ʪʘ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ, 

ʩʠʩʪʝʤʠ ʢʣʽʤʘʪ-ʢʦʥʪʨʦʣʶ ʥʘ ʦʩʥʦʚʽ Arduino ʪʘʢʦʞ ʚʠʢʦʥʫʶʪʴ ʚʘʞʣʠʚʫ ʬʫʥʢʮʽʶ ʫ ʟʤʝʥʰʝʥʥʽ 

ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʪʘ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ɿʘʚʜʷʢʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʤʫ 

ʢʦʥʪʨʦʣʶ ʪʝʤʧʝʨʘʪʫʨʠ, ʚʦʣʦʛʦʩʪʽ ʪʘ ʦʩʚʽʪʣʝʥʥʷ ʚʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʝʬʝʢʪʠʚʥʦ 



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʝʩʫʨʩʠ ʪʘ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ. ʎʝ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʜʝ ʤʦʞʣʠʚʽʩʪʴ ʪʦʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʢʣʽʤʘʪʫ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ 

ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʪʘʢʦʞ ʚʽʜʢʨʠʚʘʶʪʴ ʥʦʚʽ 

ʧʝʨʩʧʝʢʪʠʚʠ ʫ ʩʬʝʨʽ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʜʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʠʭ ʫʤʦʚ ʫ 

ʧʨʠʤʽʱʝʥʥʷʭ ʻ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʷʢʽʩʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʧʨʦʜʫʢʮʽʾ.  

II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ  

ɿʘʩʥʦʚʘʥʽ ʥʘ Arduino ʩʠʩʪʝʤʠ ʢʣʽʤʘʪ-ʢʦʥʪʨʦʣʶ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʜʘʥʽ ʪʘ 

ʤʝʪʦʜʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʫ ʧʨʠʤʽʱʝʥʥʽ.  

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʦʪʦʯʫʶʯʝ ʩʝʨʝʜʦʚʠʱʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʘʪʯʠʢʠ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʪʘʢʽ ʷʢ DS18B20, LM35 ʘʙʦ DHT11/DHT22. ʎʽ ʜʘʪʯʠʢʠ ʟʜʘʪʥʽ ʪʦʯʥʦ ʚʠʤʽʨʷʪʠ 

ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʦʚʽʪʨʷ ʪʘ ʧʝʨʝʜʘʚʘʪʠ ʮʽ ʜʘʥʽ ʜʦ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ Arduino ʜʣʷ 

ʧʦʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ.  

ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʤʝʪʦʜʠ ʢʦʥʪʨʦʣʶ ʢʣʽʤʘʪʫ ʚʢʣʶʯʘʶʪʴ ʫʧʨʘʚʣʽʥʥʷ 

ʦʩʚʽʪʣʝʥʥʷʤ ʫ ʧʨʠʤʽʱʝʥʥʽ. ʅʘʧʨʠʢʣʘʜ, ʩʚʽʪʣʦʜʽʦʜʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʧʘʣʝʥʽ ʘʙʦ ʚʠʤʢʥʝʥʽ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʤʽʨʷʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʨʦʩʣʠʥ ʯʠ 

ʽʥʰʠʭ ʦʙ'ʻʢʪʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʧʨʠʤʽʱʝʥʥʽ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʨʝʛʫʣʶʚʘʪʠ 

ʪʝʤʧʝʨʘʪʫʨʥʽ ʫʤʦʚʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʯʘ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʢʦʤʬʦʨʪ ʪʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʤʽʱʝʥʥʷ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʛʨʦʚʘʥʠʭ ʩʝʥʩʦʨʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʚʦʣʦʛʦʩʪʽ ʪʘ ʽʥʰʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʜʦʚʢʽʣʣʷ ʜʦʟʚʦʣʷʻ ʩʠʩʪʝʤʽ Arduino ʟʜʽʡʩʥʶʚʘʪʠ ʱʝ ʙʽʣʴʰ ʪʦʯʥʝ ʪʘ ʢʦʤʧʣʝʢʩʥʝ 

ʢʦʥʪʨʦʣʶʚʘʥʥʷ ʢʣʽʤʘʪʫ. ʎʝ ʚʽʜʢʨʠʚʘʻ ʜʦʜʘʪʢʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʫʤʦʚ ʚ 

ʧʨʠʤʽʱʝʥʥʷʭ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭʥʴʦʛʦ ʥʘʣʝʞʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ.  

III. ʈɽɿʋʃʔʊɸʊʀ ʊɸ ɸʅɸʃɯɿ  

ʉʠʩʪʝʤʘ ʢʣʽʤʘʪ-ʢʦʥʪʨʦʣʶ ʟʘʩʥʦʚʘʥʘ ʥʘ Arduino ʫʩʧʽʰʥʦ ʚʠʤʽʨʶʚʘʣʘ ʪʝʤʧʝʨʘʪʫʨʫ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʪʯʠʢʽʚ, ʪʘʢʠʭ ʷʢ DS18B20, LM35 

ʘʙʦ DHT11/DHT22. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʧʨʦ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʜʩʠʣʘʣʠʩʷ ʜʦ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ Arduino 

ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ.  

ʉʠʩʪʝʤʘ ʧʦʢʘʟʘʣʘ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʚʠʤʽʨʽ ʪʘ ʢʦʥʪʨʦʣʽ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʫʤʦʚ ʫ 

ʧʨʠʤʽʱʝʥʥʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ Arduino ʜʦʟʚʦʣʠʣʦ ʰʚʠʜʢʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ ʚ 

ʩʝʨʝʜʦʚʠʱʽ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʩʪʘʙʽʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʦʙ'ʻʢʪʽʚ.  

ʇʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʩʠʩʪʝʤʘ ʧʦʢʘʟʫʻ ʥʘʜʟʚʠʯʘʡʥʫ ʪʦʯʥʽʩʪʴ ʽ 

ʥʘʜʽʡʥʽʩʪʴ ʫ ʚʠʤʽʨʶʚʘʥʥʽ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʧʝʚʥʝʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʾʾ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʪʘ ʜʣʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʚʜʘʥʴ, ʚʽʜ ʢʦʥʪʨʦʣʶ ʢʣʽʤʘʪʫ ʫ ʧʨʠʤʽʱʝʥʥʷʭ ʜʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʧʨʦʜʫʢʪʽʚ. ʊʘʢʠʡ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʪʦʯʥʦʩʪʽ ʪʘ 

ʥʘʜʽʡʥʦʩʪʽ ʻ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʫʩʧʽʭʫ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ Arduino ʫ ʩʬʝʨʘʭ, ʜʝ 

ʚʘʞʣʠʚʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʫʤʦʚ.  

ʇʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʩʠʩʪʝʤʘ ʧʦʢʘʟʫʻ ʥʘʜʟʚʠʯʘʡʥʫ ʪʦʯʥʽʩʪʴ ʽ 

ʥʘʜʽʡʥʽʩʪʴ ʫ ʚʠʤʽʨʶʚʘʥʥʽ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʧʝʚʥʝʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʾʾ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʪʘ ʜʣʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʚʜʘʥʴ, ʚʽʜ ʢʦʥʪʨʦʣʶ ʢʣʽʤʘʪʫ ʫ ʧʨʠʤʽʱʝʥʥʷʭ ʜʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʧʨʦʜʫʢʪʽʚ. ʊʘʢʠʡ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʪʦʯʥʦʩʪʽ ʪʘ 

ʥʘʜʽʡʥʦʩʪʽ ʻ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʫʩʧʽʭʫ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ Arduino ʫ ʩʬʝʨʘʭ, ʜʝ 

ʚʘʞʣʠʚʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʫʤʦʚ.  
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IV. ʆɹɻʆɺʆʈɽʅʅʗ ʊɸ ɺʀʉʅʆɺʂʀ  

ɼʦʩʣʽʜʞʝʥʥʷ ʩʠʩʪʝʤ ʢʣʽʤʘʪ-ʢʦʥʪʨʦʣʶ ʥʘ ʙʘʟʽ Arduino ʧʽʜʪʚʝʨʜʞʫʻ ʾʭʥʶ ʚʝʣʠʢʫ 

ʧʦʪʝʥʮʽʡʥʫ ʢʦʨʠʩʪʴ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʘʪʯʠʢʽʚ ʪʘ ʘʢʪʫʘʪʦʨʽʚ 

ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʝʬʝʢʪʠʚʥʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʘʚʪʦʤʘʪʠʯʥʦ ʨʝʛʫʣʶʶʪʴ ʫʤʦʚʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ.  

ʎʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʢʨʝʩʣʶʻ ʟʥʘʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ Internet of Things (IoT) ʫ ʩʬʝʨʽ 

ʢʣʽʤʘʪ-ʢʦʥʪʨʦʣʶ, ʜʝ ʽʥʪʝʛʨʘʮʽʷ ʨʽʟʥʠʭ ʧʨʠʩʪʨʦʾʚ ʪʘ ʩʝʥʩʦʨʽʚ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʨʦʟʫʤʥʽ ʪʘ 

ʝʬʝʢʪʠʚʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʩʝʨʝʜʦʚʠʱʝʤ. ɹʽʣʴʰ ʪʦʛʦ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ ʪʘ 

ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʜʘʣʝʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 

ʢʣʽʤʘʪʦʤ ʥʘʚʽʪʴ ʟ ʚʝʣʠʢʠʭ ʚʽʜʩʪʘʥʝʡ, ʱʦ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʫ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʜʝ 

ʤʦʙʽʣʴʥʽʩʪʴ ʪʘ ʚʽʜʜʘʣʝʥʽʩʪʴ ʚʽʜ ʦʙ'ʻʢʪʽʚ ʢʝʨʫʚʘʥʥʷ ʯʘʩʪʦ ʻ ʢʣʶʯʦʚʠʤʠ ʬʘʢʪʦʨʘʤʠ.  

ʊʘʢʠʡ ʧʽʜʭʽʜ ʚʽʜʢʨʠʚʘʻ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤ ʢʣʽʤʘʪ-ʢʦʥʪʨʦʣʶ 

ʥʘ ʙʘʟʽ Arduino ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ, ʚʽʜ ʧʦʙʫʪʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦ ʚʝʣʠʢʠʭ ʧʨʦʤʠʩʣʦʚʠʭ 

ʢʦʤʧʣʝʢʩʽʚ.  
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ɼɸʅɯɯʃ ʂɸɼʃɽʎʔ. ʅʠʥʽ ʘʚʪʦʨ ʧʨʘʮʶʻ ʥʘʜ ʟʜʦʙʫʪʪʷʤ ʩʪʫʧʝʥʷ ʙʘʢʘʣʘʚʨʘ ʽʥʪʝʨʥʝʪʫ ʨʝʯʝʡ 

ʫ ʂʠʾʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ (ʂʠʾʚ, ʋʢʨʘʾʥʘ)). ʉʝʨʝʜ 

ʥʘʫʢʦʚʠʭ ʽʥʪʝʨʝʩʽʚ ï ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʪʘ ʢʦʥʪʨʦʣʴ ʩʠʩʪʝʤ, ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ (IoT).  

 

 

ʆʃɽʅɸ ʉɯʇʂʆ ʦʪʨʠʤʘʣʘ ʜʠʧʣʦʤ ʩʧʝʮʽʘʣʽʩʪʘ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ ʽʥʞʝʥʝʨ-ʩʠʩʪʝʤʦʪʝʭʥʽʢ ʫ  

ʏʝʨʢʘʩʴʢʦʤʫ ʜʝʨʞʘʚʥʦʤʫ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ (ʏʝʨʢʘʩʠ, ʋʢʨʘʾʥʘ) ʚ 2006 ʨʦʮʽ. 

ʆʪʨʠʤʘʣʘ ʩʪʫʧʽʥʴ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʂʠʾʚʩʴʢʦʤʫ 

ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ (ʂʠʾʚ, ʋʢʨʘʾʥʘ) ʚ 2016 ʨʦʮʽ. ʅʠʥʽ ʘʚʪʦʨ 

ʧʨʘʮʶʻ ʥʘ ʧʦʩʘʜʽ ʜʦʮʝʥʪʘ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʩʠʩʪʝʤ ʚ ʂʠʾʚʩʴʢʦʤʫ 

ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ (ʂʠʾʚ, ʋʢʨʘʾʥʘ). ʉʝʨʝʜ ʥʘʫʢʦʚʠʭ 

ʽʥʪʝʨʝʩʽʚ ï ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʽʥʪʝʨʥʝʪ ʨʝʯʝʡ.  
 



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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ʅɸ ʉɯʃʔɻʆʉʇ ʇɯɼʈʀɽʄʉʊɺɸʍ  

ɺʦʣʦʜʠʤʠʨ ʂʽʯʘ1, ʈʦʩʪʠʩʣʘʚ ʃʽʩʥʝʚʩʴʢʠʡ2   
 
1ʉʪʫʜʝʥʪ, ɯʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ, ʌʘʢʫʣʴʪʝʪ ɯʥʬʦʨʤʘʮʽʡʥʠʭ ʊʝʭʥʦʣʦʛʽʡ, 

ʂʠʾʚ,  ʋʢʨʘʾʥʘ   

ORCID: 0009-0001-7962-8620  

E-mail: kichav@fit.knu.ua  
2ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʪʝʭʥʦʣʦʛʽʡ 

ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʂʠʾʚ, ʋʢʨʘʾʥʘ   

ORCID: 0000-0002-9006-6366  

E-mail: lisa1304400@gmail.com  
 

  
  

ɸʥʦʪʘʮʽʷ. ʎʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʚʯʘʻ ʤʦʞʣʠʚʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (IoT) ʚ ʩʠʩʪʝʤʫ 

ʫʧʨʘʚʣʽʥʥʷ ʾ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ  ʢʦʤʧʘʥʽʡ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʨʦʙʢʫ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʥʘ ʧʣʦʱʽ ʜʦ 100 ʛʘ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʫʶʪʴ ʫʩʧʽʰʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ. ɼʦʩʣʽʜʞʝʥʥʷ ʩʧʨʷʤʦʚʘʥʝ ʥʘ 

ʨʦʟʰʠʨʝʥʥʷ ʟʥʘʥʴ ʚ ʘʛʨʘʨʥʦʤʫ ʩʝʢʪʦʨʽ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʚʠʩʦʢʠʭ ʚʠʨʦʙʥʠʯʠʭ ʧʦʢʘʟʥʠʢʽʚ.   

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ɯʥʪʝʨʥʝʪ ʈʝʯʝʡ, ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʦʧʪʠʤʽʟʘʮʽʷ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ, 

ʚʨʦʞʘʡʥʽʩʪʴ, ɯʦʊ ʩʠʩʪʝʤʘ.   
  
  

I. ɺʉʊʋʇ   

ʋ ʩʫʯʘʩʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ 

ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʧʨʦʮʝʩʽʚ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ. ɼʦʩʣʽʜʞʝʥʥʷ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (IoT) ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʤʘʶʪʴ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʮʝ ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʦʣʴʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 

ʚʨʦʞʘʡʥʦʩʪʽ. ʋ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ ʩʠʩʪʝʤ ɯʥʪʝʨʥʝʪʫ 

ʨʝʯʝʡ ʫ ʧʨʠʚʘʪʥʽʡ ʢʦʤʧʘʥʽʾ "ʇʦʣʷʥʘ" ʟ ʤʝʪʦʶ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʚʠʨʦʱʫʚʘʥʠʭ ʢʫʣʴʪʫʨ.  

ɺ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʧʽʜʧʨʠʻʤʩʪʚʘ  ʫʩʝ ʙʽʣʴʰʝ ʧʦʪʨʝʙʫʶʪʴ 

ʟʙʘʣʘʥʩʫʚʘʥʥʷ ʪʘ  ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ  ʪʘ ʦʧʪʠʤʽʟʘʮʽʶ ʨʝʩʫʨʩʽʚ. ɺ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ, 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʚʠʚʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʦʊ ʩʠʩʪʝʤʠ ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʮʠʭ ʮʽʣʝʡ.  

ʄʝʪʘ ʥʘʰʦʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʨʦʟʨʦʙʮʽ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʽ ɯʦʊ ʩʠʩʪʝʤʠ, ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ 

ʟʙʽʣʴʰʝʥʥʷ ʚʠʨʦʙʥʠʯʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʧʦʣʴʦʚʠʭ ʢʫʣʴʪʫʨ ʥʘ ʧʣʦʱʽ 

ʜʦ 100 ɻʘ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʨʝʞʝʚʠʭ ʪʘ ʽʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʦʻʜʥʘʥʥʽ ʟ ʘʥʘʣʽʟʦʤ ʜʘʥʠʭ ʪʘ 

ʰʪʫʯʥʠʤ ʽʥʪʝʣʝʢʪʦʤ ʜʦʟʚʦʣʠʪʴ ʩʪʚʦʨʠʪʠ ʝʬʝʢʪʠʚʥʫ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʧʨʦʮʝʩʘʤʠ.  

ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ  ʧʨʦʙʣʝʤʠ, ʧʦʷʩʥʝʥʘ ʚʘʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʦʊ ʫ ʩʽʣʴʩʴʢʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽ ʪʘ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʤʝʪʫ ʪʘ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʦʜʘʣʴʰʠʡ ʘʥʘʣʽʟ 

ʨʦʟʧʦʯʥʝʪʴʩʷ ʟ ʨʦʟʛʣʷʜʫ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʤʝʪʦʜʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʫ ʥʘʰʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ. 

mailto:lisa1304400@gmail.com
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II. ʄɸʊɽʈɯɸʃʀ ɯ ʄɽʊʆɼʀ  

ʈʦʟʜʽʣ "ʄʘʪʝʨʽʘʣʠ ʽ ʄʝʪʦʜʠ" ʚʢʣʶʯʘʻ ʜʦʢʣʘʜʥʠʡ ʪʝʭʥʽʯʥʠʡ ʦʛʣʷʜ ɯʥʪʝʨʥʝʪʫ ʈʝʯʝʡ 

(ɯʦʊ), ʜʝ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʾʾ ʧʦʪʝʥʮʽʘʣ ʫ ʢʦʥʪʝʢʩʪʽ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ. ʇʨʦʚʦʜʠʪʴʩʷ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʧʨʠʩʪʨʦʾʚ ɯʦʊ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʤʦʥʽʪʦʨʠʥʛ ʘʛʨʘʨʥʠʭ ʧʨʦʮʝʩʽʚ. ɺʨʘʭʦʚʫʶʪʴʩʷ ʪʝʭʥʽʯʥʽ ʘʩʧʝʢʪʠ ʧʝʨʝʜʘʯʽ ʪʘ ʟʙʦʨʫ ʜʘʥʠʭ, ʘ 

ʪʘʢʦʞ ʘʣʛʦʨʠʪʤʠ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ.  

 ɸʥʘʣʽʟʫʶʪʴʩʷ ʦʩʦʙʣʠʚʦʩʪʽ ˇʨʫʥʪʽʚ, ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʪʘ ʢʫʣʴʪʫʨʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʷʢʽ 

ʤʦʞʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ɯʦʊ ʩʠʩʪʝʤʠ. ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʫʤʦʚʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʩʥʫʶʯʠʭ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʪʘ ʾʭ ʽʥʪʝʛʨʘʮʽʷ ʟ ɯʦʊ.  

ʄʘʪʝʨʽʘʣʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʘʶʪʴ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɯʦʊ, ʚʠʚʯʝʥʥʷ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʩʧʝʮʠʬʽʢʫ ʧʽʜʧʨʠʻʤʩʪʚ. ʄʝʪʦʜʠʢʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 

ʨʦʟʨʦʙʢʫ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ɯʦʊ ʩʠʩʪʝʤʠ, ʘ ʪʘʢʦʞ ʟʙʽʨ ʪʘ ʘʥʘʣʽʟ ʜʘʥʠʭ ʟ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ, ʱʦʙ ʦʮʽʥʠʪʠ ʚʧʣʠʚ ʥʦʚʦʾ ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʨʷʜ ʧʝʨʝʜʦʚʠʭ ʪʝʭʥʽʯʥʠʭ 

ʟʘʩʦʙʽʚ ʪʘ ʤʘʪʝʨʽʘʣʽʚ. ʆʩʥʦʚʦʶ ʨʦʙʦʪʠ ʩʪʘʣʘ ɯʥʪʝʨʥʝʪ ʈʝʯʝʡ (ɯʦʊ) ʩʠʩʪʝʤʘ, ʷʢʘ ʚʢʣʶʯʘʻ ʚ 

ʩʝʙʝ ʚʠʩʦʢʦʪʦʯʥʽ ʜʘʪʯʠʢʠ, ʘʧʘʨʘʪʥʝ ʪʘ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʟʙʦʨʫ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ.  

ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ˇʨʫʥʪʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʪʘʢʠʭ ʷʢ ʚʦʣʦʛʽʩʪʴ ʪʘ ʪʝʤʧʝʨʘʪʫʨʘ, ʙʫʣʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʜʘʪʯʠʢʠ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʟ ʤʦʞʣʠʚʽʩʪʶ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʤʦʥʽʪʦʨʠʥʛ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʪʘ ʦʪʨʠʤʫʚʘʪʠ ʜʘʥʽ ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʾʭʥʴʦʛʦ 

ʟʙʦʨʫ.  

ʂʨʽʤ ʪʦʛʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʪʯʠʢʽʚ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʩʣʠʥ, ʪʘʢʠʭ ʷʢ ʨʽʚʝʥʴ 

ʭʣʦʨʦʬʽʣʫ ʪʘ ʬʦʪʦʩʠʥʪʝʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ, ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʜʦʢʣʘʜʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʘʥ 

ʨʦʩʣʠʥ ʪʘ ʾʭʥʽʡ ʨʦʟʚʠʪʦʢ.  

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ:  

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ɯʦʊ ʩʠʩʪʝʤʠ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ, ʷʢʠʡ ʚʢʣʶʯʘʚ ʚ ʩʝʙʝ 

ʥʘʩʪʫʧʥʽ ʢʨʦʢʠ:  

ʇʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ. ʈʦʟʨʦʙʣʝʥʥʷ ʢʦʥʮʝʧʮʽʾ ɯʦʊ ʩʠʩʪʝʤʠ, ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʚʠʙʽʨ ʥʝʦʙʭʽʜʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ.  

ʈʦʟʨʦʙʢʘ ʘʧʘʨʘʪʥʦʾ ʯʘʩʪʠʥʠ: ɺʠʛʦʪʦʚʣʝʥʥʷ ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʝʥʩʦʨʽʚ ʪʘ ʜʘʪʯʠʢʽʚ ʜʣʷ 

ʟʙʦʨʫ ʜʘʥʠʭ.  

ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʉʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʘ ʟʙʽʨ, 

ʦʙʨʦʙʢʫ ʪʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ.  

ɯʥʪʝʛʨʘʮʽʷ ʪʘ ʪʝʩʪʫʚʘʥʥʷ. ʇʝʨʝʚʽʨʢʘ ʚʟʘʻʤʦʜʽʾ ʚʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ ʪʘ ʾʭʥʷ 

ʘʜʘʧʪʘʮʽʷ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ.  

ʇʨʘʢʪʠʯʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ. ʊʝʩʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʥʘ ʧʨʘʢʪʠʮʽ ʥʘ ʧʣʦʱʽ ʜʦ 100 ɻʘ.  

ʎʝʡ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʟʙʠʨʘʪʠ ʜʘʥʽ, ʘʣʝ ʡ ʘʥʘʣʽʟʫʚʘʪʠ ʾʭ ʜʣʷ 

ʧʨʠʡʥʷʪʪʷ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʟ ʤʝʪʦʶ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ.  

ɿʘʟʥʘʯʝʥʠʡ ʨʦʟʜʽʣ ʪʘʢʦʞ ʚʨʘʭʦʚʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʜʦʚʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʪʘ 

ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʨʦʩʣʠʥ, ʪʘʢʠʭ ʷʢ 

ʨʽʚʝʥʴ ʭʣʦʨʦʬʽʣʫ ʪʘ ʬʦʪʦʩʠʥʪʝʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ, ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʴ ʜʘʪʯʠʢʠ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʟ 

ʧʽʜʢʣʶʯʝʥʥʷʤ ʜʦ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ. ʎʝ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʜʝʪʘʣʽʟʦʚʘʥʽ ʜʘʥʽ ʫ ʨʝʞʠʤʽ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʪʘ ʚʯʘʩʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ ʚ ʬʽʟʽʦʣʦʛʽʾ ʨʦʩʣʠʥ.  

ʄʝʪʦʜʦʣʦʛʽʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʝ ʥʝ ʪʽʣʴʢʠ ʨʦʟʨʦʙʢʫ ʘʧʘʨʘʪʥʦʾ ʪʘ ʧʨʦʛʨʘʤʥʦʾ 

ʯʘʩʪʠʥ, ʘʣʝ ʪʘʢʦʞ ʽʥʪʝʛʨʘʮʽʶ ʚʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ ʪʘ ʪʝʩʪʫʚʘʥʥʷ ʾʭʥʴʦʾ ʚʟʘʻʤʦʜʽʾ. 

ʇʨʦʮʝʩ ʚʧʨʦʚʘʜʞʝʥʥʷ ɯʦʊ ʩʠʩʪʝʤʠ ʥʘ ʧʨʘʢʪʠʮʽ ʦʭʦʧʣʶʚʘʚ ʧʣʦʱʫ ʜʦ 100 ɻʘ ʪʘ ʚʢʣʶʯʘʚ ʫ 

ʩʝʙʝ ʢʦʤʧʣʝʢʩʥʝ ʪʝʩʪʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ, ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʚ 

ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ.   



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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III. ʈɽɿʋʃʔʊɸʊʀ ʊɸ ɸʅɸʃɯɿ  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʻ, ʱʦ ʽʥʪʝʛʨʘʮʽʷ ɯʦʊ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʚʽʜʩʪʝʞʫʚʘʪʠ 

ʨʽʟʥʽ ʧʘʨʘʤʝʪʨʠ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ, ʪʘʢʽ ʷʢ ˇʨʫʥʪʦʚʘ ʚʦʣʦʛʽʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʘ, ʪʘ ʩʪʘʥ 

ʨʦʩʣʠʥ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʯʘʩʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ ʪʘ ʚʧʣʠʚʘʪʠ ʥʘ ʥʠʭ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʥʘ ʧʣʦʱʽ ʜʦ 100 ɻʘ.  

ʇʽʜ ʯʘʩ ʚʧʨʦʚʘʜʞʝʥʥʷ ɯʥʪʝʨʥʝʪʫ ʈʝʯʝʡ (ɯʦʊ) ʩʠʩʪʝʤʠ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʪʘʢʠ ʨʝʟʫʣʴʪʘʪʠ: 

ʤʦʥʽʪʦʨʠʥʛ ʧʘʨʘʤʝʪʨʽʚ ˇʨʫʥʪʫ, ʧʦʚʽʪʨʷ ʪʘ ʨʦʩʣʠʥ ʪʘʢʠʭ ʷʢ ʧʰʝʥʠʮʷ, ʢʫʢʫʨʫʜʟʘ, ʩʦʷ ʪʘ ʽʥʰʽ, 

ʷʢʽ ʩʧʨʠʷʣʠ ʧʦʢʨʘʱʝʥʥʶ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ.  

ʆʪʨʠʤʘʥʦ ʜʘʥʽ ʱʦʜʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʚʥʷ ʚʦʣʦʛʠ ʚ ˇʨʫʥʪʽ, ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʪʘ 

ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʩʣʠʥ. ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʮʽ ʧʘʨʘʤʝʪʨʠ ʥʘʜʘʚʘʣʘ ʤʦʞʣʠʚʽʩʪʴ 

ʨʝʘʛʫʚʘʪʠ ʥʘ ʥʝʛʘʪʠʚʥʽ ʪʝʥʜʝʥʮʽʾ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʝʬʝʢʪʠʚʥʽʰʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʝʩʫʨʩʽʚ ʪʘ ʧʽʜʪʨʠʤʫʶʯʠ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʨʦʩʪʫ ʨʦʩʣʠʥ.  

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ɯʦʊ ʩʠʩʪʝʤʠ ʥʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ  ʤʘʻ ʧʨʠʚʝʩʪʠ ʜʦ ʧʦʟʠʪʠʚʥʠʭ ʟʤʽʥ ʫ ʚʠʨʦʙʥʠʯʦʤʫ 

ʧʨʦʮʝʩʽ. ʉʠʩʪʝʤʘ ʜʦʟʚʦʣʠʣʘ:  

ʆʧʪʠʤʽʟʫʚʘʪʠ ʟʨʦʰʝʥʥʷ: ʚʯʘʩʥʝ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʨʽʚʝʥʴ ʚʦʣʦʛʠ ʚ ˇʨʫʥʪʽ ʜʦʟʚʦʣʠʣʦ 

ʟʤʝʥʰʠʪʠ ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʠ ʪʘ ʝʬʝʢʪʠʚʥʦ ʨʦʟʧʦʜʽʣʷʪʠ ʾʾ ʜʣʷ ʨʽʟʥʠʭ ʢʫʣʴʪʫʨ.  

ʄʽʥʽʤʽʟʫʚʘʪʠ ʩʪʨʝʩ ʜʣʷ ʨʦʩʣʠʥ: ʤʦʥʽʪʦʨʠʥʛ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʩʣʠʥ ʜʦʟʚʦʣʠʚ 

ʚʯʘʩʥʦ ʚʠʷʚʣʷʪʠ ʩʪʨʝʩʦʚʽ ʩʠʪʫʘʮʽʾ ʪʘ ʧʨʠʡʤʘʪʠ ʟʘʭʦʜʠ ʜʣʷ ʾʭʥʴʦʛʦ ʫʩʫʥʝʥʥʷ.  

ʇʽʜʚʠʱʠʪʠ ʚʨʦʞʘʡʥʽʩʪʴ: ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʩʧʨʠʷʣʠ 

ʧʽʜʚʠʱʝʥʥʶ ʚʨʦʞʘʡʥʦʩʪʽ ʥʘ ʦʙʨʦʙʣʶʚʘʥʠʭ ʧʣʦʱʘʭ.  

ɿʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ: ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʪʘ ʦʧʪʠʤʽʟʘʮʽʷ ʚʠʨʦʙʥʠʯʠʭ 

ʧʨʦʮʝʩʽʚ ʧʨʠʟʚʝʣʦ ʜʦ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ, ʧʽʜʚʠʱʫʶʯʠ ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʧʽʜʧʨʠʻʤʩʪʚʘ.  

ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʢʘʟʫʻ ʥʘ ʧʦʪʫʞʥʠʡ ʧʦʪʝʥʮʽʘʣ ɯʦʊ ʫ ʧʽʜʚʠʱʝʥʥʽ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ɺʽʜʟʥʘʯʝʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʠʩʪʝʤʠ ʜʣʷ ʤʘʢʩʠʤʽʟʘʮʽʾ ʾʾ ʢʦʨʠʩʪʽ ʪʘ ʰʠʨʦʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʚ ʘʛʨʦʩʝʢʪʦʨ.   

IV. ʆɹɻʆɺʆʈɽʅʅʗ ʊɸ ɺʀʉʅʆɺʂʀ  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʦʪʝʥʮʽʘʣ ɯʦʊ ʫ ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ. ɺʠʢʦʨʠʩʪʘʥʥʷ ɯʥʪʝʨʥʝʪʫ ʈʝʯʝʡ ʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʤʦʞʝ 

ʙʫʪʠ ʝʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ. ɼʠʩʢʫʩʽʷ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 

ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʰʠʨʝʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʚ ʽʥʰʽ ʛʘʣʫʟʽ.  

 ʈʝʟʫʣʴʪʘʪʠ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʮʷ ʽʥʥʦʚʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ ʤʦʞʝ 

ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ ʚʠʨʦʙʥʠʯʽ ʧʨʦʮʝʩʠ ʪʘ ʚʨʦʞʘʡʥʽʩʪʴ ʢʫʣʴʪʫʨ.  

ɼʦʜʘʪʢʦʚʠʡ ʧʣʶʩ ɯʦʊ ʧʦʣʷʛʘʻ ʚ ʟʜʘʪʥʦʩʪʽ ʩʠʩʪʝʤʘʪʠʯʥʦ ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ 

ʜʘʥʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʠʩʪʦʩʦʚʫʚʘʪʠ ʩʪʨʘʪʝʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ. ʆʙʛʦʚʦʨʶʶʯʠ ʦʪʨʠʤʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ, ʚʘʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ, ʷʢ ʮʽ ʟʤʽʥʠ ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʡ 

ʩʝʢʪʦʨ ʫ ʮʽʣʦʤʫ.  

ʉʧʽʚʩʪʘʚʣʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʟ ʧʦʧʝʨʝʜʥʽʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʪʘ ʩʫʯʘʩʥʠʤʠ 

ʪʝʥʜʝʥʮʽʷʤʠ ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʜʦʟʚʦʣʷʻ ʨʦʟʰʠʨʠʪʠ ʥʘʰʝ ʨʦʟʫʤʽʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ɯʦʊ ʪʘ ʡʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʚʝʣʠʢʠʤʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʦʙ'ʻʢʪʘʤʠ.  

ɺʧʨʦʚʘʜʞʝʥʥʷ ɯʥʪʝʨʥʝʪʫ ʈʝʯʝʡ (ɯʦʊ) ʫ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤ 

ʧʽʜʧʨʠʻʤʩʪʚʦʤ "ʇʦʣʷʥʘ" ʩʪʘʣʦ ʢʨʦʢʦʤ ʫ ʤʘʡʙʫʪʥʻ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʈʝʟʫʣʴʪʘʪʠ 

ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʮʷ ʽʥʥʦʚʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ ʤʦʞʝ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ 

ʚʠʨʦʙʥʠʯʽ ʧʨʦʮʝʩʠ ʪʘ ʚʨʦʞʘʡʥʽʩʪʴ.  



Proceedings  1st international scientific and practical conference çInformation Systems and Technology: Results and 
Prospectsè (IST 2024)", March 6, 2024 - K.: FIT TSNUK, 2024. 

 

 
69 

ɼʦʜʘʪʢʦʚʠʡ ʧʣʶʩ ɯʦʊ ʧʦʣʷʛʘʻ ʚ ʟʜʘʪʥʦʩʪʽ ʩʠʩʪʝʤʘʪʠʯʥʦ ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ 

ʜʘʥʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʠʩʪʦʩʦʚʫʚʘʪʠ ʩʪʨʘʪʝʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ. ʆʙʛʦʚʦʨʶʶʯʠ ʦʪʨʠʤʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ, ʚʘʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ, ʷʢ ʮʽ ʟʤʽʥʠ ʤʦʞʫʪʴ ʚʧʣʠʥʫʪʠ ʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʡ 

ʩʝʢʪʦʨ ʫ ʮʽʣʦʤʫ.  

ʉʧʽʚʩʪʘʚʣʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʟ ʧʦʧʝʨʝʜʥʽʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʪʘ ʩʫʯʘʩʥʠʤʠ 

ʪʝʥʜʝʥʮʽʷʤʠ ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʜʦʟʚʦʣʷʻ ʨʦʟʰʠʨʠʪʠ ʥʘʰʝ ʨʦʟʫʤʽʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ɯʦʊ ʪʘ ʡʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʚʝʣʠʢʠʤʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʦʙ'ʻʢʪʘʤʠ  

ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ:  

ɽʬʝʢʪʠʚʥʽʩʪʴ ɯʦʊ ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ: ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ɯʦʊ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʚʽʜʩʪʝʞʫʚʘʪʠ ʪʘ ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʠʨʦʙʥʠʯʽ ʧʨʦʮʝʩʠ, ʧʦʢʨʘʱʫʶʯʠ 

ʚʨʦʞʘʡʥʽʩʪʴ.  

ʇʦʪʝʥʮʽʘʣ ʜʣʷ ʤʘʩʦʚʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ: ɯʦʊ ʤʦʞʝ ʙʫʪʠ ʫʩʧʽʰʥʦ ʚʧʨʦʚʘʜʞʝʥʠʡ ʥʝ ʣʠʰʝ 

ʥʘ ʚʝʣʠʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʘʣʝ ʡ ʥʘ ʥʝʚʝʣʠʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ.  

ʅʝʦʙʭʽʜʥʽʩʪʴ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ: ʭʦʯʘ ʨʝʟʫʣʴʪʘʪʠ ʻ ʦʙʥʘʜʽʡʣʠʚʠʤʠ, ʚʘʞʣʠʚʦ 

ʧʨʦʜʦʚʞʫʚʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʾʾ ʰʠʨʦʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ 

ʘʛʨʦʩʝʢʪʦʨ.  

ɽʢʦʥʦʤʽʯʥʘ ʚʠʛʦʜʘ: ʚʧʨʦʚʘʜʞʝʥʥʷ ɯʦʊ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʪʘ 

ʟʙʽʣʴʰʝʥʥʷ ʜʦʭʦʜʽʚ, ʨʦʙʣʷʯʠ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʙʽʣʴʰ ʩʪʽʡʢʠʤ ʪʘ ʧʨʠʙʫʪʢʦʚʠʤ.  

ɿʘʛʘʣʴʥʦʶ ʪʝʟʦʶ ʚʠʩʥʦʚʢʽʚ ʻ ʪʝ, ʱʦ ɯʥʪʝʨʥʝʪ ʈʝʯʝʡ ʤʘʻ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʽ ʧʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʽʻʾ 

ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ ʩʪʘʪʠ ʢʣʶʯʦʚʠʤʠ ʜʣʷ ʤʘʡʙʫʪʥʴʦʛʦ ʨʦʟʚʠʪʢʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ.   
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ɺʆʃʆɼʀʄʀʈ ʂɯʏɸ ʦʪʨʠʤʘʚ ʧʦʚʥʫ ʟʘʛʘʣʴʥʫ ʩʝʨʝʜʥʶ ʦʩʚʽʪʫ ʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽʡ ʰʢʦʣʽ 

ʽʤʝʥʽ ɼʘʥʪʝ ɸʣʽʛôʻʨʽ ˉ130 (ʂʠʾʚ, ʋʢʨʘʾʥʘ) ʚ 2020 ʨʦʮʽ. ʅʠʥʽ ʘʚʪʦʨ ʧʨʘʮʶʻ ʥʘʜ ʟʜʦʙʫʪʪʷʤ 

ʩʪʫʧʝʥʷ ʙʘʢʘʣʘʚʨʘ ʟ ɯʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʫ ʂʠʾʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ 

ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ (ʂʠʾʚ, ʋʢʨʘʾʥʘ). ʉʝʨʝʜ ʥʘʫʢʦʚʠʭ ʽʥʪʝʨʝʩʽʚ ð ʩʠʩʪʝʤʠ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ. 

 

 

ʈʆʉʊʀʉʃɸɺ ʃɯʉʅɽɺʉʔʂʀʁ  ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ 
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ʅʘʫʢʦʚʽ ʽʥʪʝʨʝʩʠ: ɹʣʦʢʯʝʡʥ ʪʝʭʥʦʣʦʛʽʾ, ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʟʘʩʪʦʩʫʚʘʥʥʷ ɯʦʊ.  
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ɿɸʉʊʆʉʋɺɸʅʅʗ ɯʆʊ ʊɽʍʅʆʃʆɻɯʁ ɼʃʗ ʇʈʆɽʂʊʋɺɸʅʅʗ  
ʈʆɿʋʄʅʀʍ ʂɸʉ   

ʅʽʢʽʪʘ ʂʦʚʘʣʴʯʫʢ1, ʆʣʝʥʘ ʉʽʧʢʦ2  
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ɸʥʦʪʘʮʽʷ. ɼʦʩʣʽʜʞʝʥʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ ʫ ʨʦʟʜʨʽʙʥʽʡ 

ʪʦʨʛʽʚʣʽ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʤʘʛʘʟʠʥʘʤʠ, ʟʦʢʨʝʤʘ ʯʝʨʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ 

IoT-ʪʝʭʥʦʣʦʛʽʡ.  ʇʨʝʜʩʪʘʚʣʝʥʦ ʢʦʥʮʝʧʮʽʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʩ ʩʘʤʦʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟ ʜʘʚʘʯʘʤʠ 

ʚʘʛʠ, ʩʢʘʥʝʨʘʤʠ ʪʘ ʜʘʚʘʯʘʤʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʚʘʛʦʚʠʭ ʪʦʚʘʨʽʚ ʟʘ ʢʦʣʴʦʨʦʤ ʫ ʧʦʻʜʥʘʥʥʽ ʟ 

ʭʤʘʨʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʨʦʟʫʤʥʠʭ ʢʘʩ ʟ ʤʦʥʽʪʦʨʠʥʛʦʤ ʟʘʣʠʰʢʽʚ ʪʦʚʘʨʽʚ ʫ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʪʘ ʧʨʠʡʥʷʪʪʷʤ ʥʝʦʙʭʽʜʥʠʭ ʨʽʰʝʥʴ.  

ʆʙʛʦʚʦʨʝʥʦ ʤʦʞʣʠʚʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʜʦʜʘʪʢʫ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʟʘʧʘʩʽʚ ʪʦʚʘʨʽʚ ʥʘ ʩʢʣʘʜʽ ʪʘ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʮʝʥʘʨʽʾ, ʱʦ ʩʧʨʠʷʪʠʤʝ ʦʧʪʠʤʽʟʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ 

ʪʦʚʘʨʥʠʤʠ ʟʘʧʘʩʘʤʠ. ɺʠʩʚʽʪʣʝʥʦ ʧʝʨʝʚʘʛʠ ʩʠʩʪʝʤʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʦʚʘʨʽʚ ʟʘ ʢʦʣʴʦʨʦʤ ʜʣʷ 

ʰʚʠʜʢʦʛʦ ʪʘ ʢʦʤʬʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʦʢʫʧʮʽʚ, ʟʦʢʨʝʤʘ ʰʣʷʭʦʤ ʚʽʜʦʙʨʘʞʝʥʥʷ ʪʦʚʘʨʽʚ 

ʥʘ ʤʦʥʽʪʦʨʽ ʢʘʩʠ.  

ʇʽʜʢʨʝʩʣʝʥʦ ʧʦʪʝʥʮʽʘʣ ʟʘʩʪʦʩʫʚʘʥʥʷ IoT ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʩʮʝʥʘʨʽʾʚ, ʢʦʣʠ ʪʦʚʘʨʠ 

ʟʘʢʽʥʯʫʶʪʴʩʷ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʨʝʘʣʽʟʫʚʘʪʠ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʙʽʟʥʝʩʦʤ.  

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʉʘʤʦʦʙʩʣʫʛʦʚʫʚʘʥʥʷ,  ɼʘʚʘʯ, ɸʚʪʦʤʘʪʠʟʘʮʽʷ, IoT, ʈʽʪʝʡʣ.  
  
  

I. ɺʉʊʋʇ  

ʋ ʩʫʯʘʩʥʽʡ ʨʦʟʜʨʽʙʥʽʡ ʪʦʨʛʽʚʣʽ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʧʨʦʚʘʜʞʝʥʥʶ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʤʘʛʘʟʠʥʦʤ. ʆʜʥʽʻʶ ʟ 

ʢʣʶʯʦʚʠʭ ʩʬʝʨ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘ ʪʦʚʘʨʘʤʠ, ʷʢʝ ʤʦʞʝ 

ʙʫʪʠ ʟʥʘʯʥʦ ʧʦʣʽʧʰʝʥʝ ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ IoT-ʪʝʭʥʦʣʦʛʽʡ.  

ʎʝʥʪʨʘʣʴʥʠʤ ʘʩʧʝʢʪʦʤ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʘʩ ʩʘʤʦʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟ 

ʜʘʚʘʯʘʤʠ ʚʘʛʠ, ʩʢʘʥʝʨʘʤʠ ʪʘ ʜʘʚʘʯʘʤʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʚʘʛʦʚʠʭ ʪʦʚʘʨʽʚ ʧʦ ʢʦʣʴʦʨʫ ʫ ʧʦʻʜʥʘʥʥʽ 

ʟ ʭʤʘʨʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʩʪʚʦʨʠʪʠ ʨʦʟʫʤʥʽ ʢʘʩ ʟ ʤʦʥʽʪʦʨʠʥʛʦʤ ʟʘʣʠʰʢʽʚ 

ʪʦʚʘʨʫ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʪʘ ʟʘʚʯʘʩʥʠʤ ʧʨʠʡʥʷʪʪʷʤ ʥʝʦʙʭʽʜʥʠʭ ʨʽʰʝʥʴ.  

II. ɯɼɽʗ  

ʆʩʥʦʚʥʘ ʽʜʝʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʩʪʚʦʨʠʪʠ ʜʦʜʘʪʦʢ ʷʢʠʡ ʚʽʜʦʙʨʘʞʘʪʠʤʝ ʟʘʧʘʩʠ ʪʦʚʘʨʽʚ 

ʥʘ ʩʢʣʘʜʽ. ʅʘʧʨʠʢʣʘʜ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ ʜʦʜʘʪʢʫ ʪʘ ʜʘʥʠʭ ʚʽʜ ʢʩʦ ʤʦʞʥʘ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ 

ʢʽʣʴʢʽʩʪʴ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʪʦʚʘʨʫ, ʪʠʤ ʩʘʤʠʤ ʟʘʙʝʟʧʝʯʠʪʠ ʦʧʝʨʘʪʠʚʥʝ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʙʫʜʴ-ʷʢʽ 

ʩʮʝʥʘʨʽʾ.  
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ʂʨʽʤ ʪʦʛʦ, ʩʠʩʪʝʤʘ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʦʚʘʨʽʚ ʧʦ ʢʦʣʴʦʨʫ ʦʜʨʘʟʫ ʙʫʜʝ ʚʠʜʘʚʘʪʠ ʧʦʢʫʧʮʶ 

ʡʦʛʦ ʪʦʚʘʨ ʥʘ ʤʦʥʽʪʦʨʽ ʢʩʦ, ʱʦ ʥʘʙʘʛʘʪʦ ʟʝʢʦʥʦʤʠʪʴ ʯʘʩ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʣʽʻʥʪʘ,  ʪʘ 

ʟʘʙʝʟʧʝʯʠʪʴ ʢʦʤʬʦʨʪʥʫ ʪʘ ʰʚʠʜʢʫ ʧʦʢʫʧʢʫ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ IoT ʜʦʟʚʦʣʠʪʴ ʨʽʪʝʡʣʫ 

ʥʝ ʣʠʰʝ ʚʽʜʩʪʝʞʫʚʘʪʠ ʪʦʚʘʨʥʽ ʟʘʧʘʩʠ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʘ ʡ ʚʽʜʦʙʨʘʞʘʪʠ ʧʝʚʥʫ ʽʥʬʦʛʨʘʬʽʢʫ, 

ʪʘ   

ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʩʮʝʥʘʨʽʾ ʢʦʣʠ ʪʦʚʘʨ ʟʘʢʽʥʯʫʻʪʴʩʷ.  

ʊʘʢʠʡ ʽʥʪʝʛʨʦʚʘʥʠʡ ʧʽʜʭʽʜ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʘʩ ʪʘ ʜʘʚʘʯʽʚ IoT ʩʪʚʦʨʠʪʴ ʥʦʚʽ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʙʽʟʥʝʩʫ.  

IIɯ. ʉʎɽʅɸʈɯʁ ʈʆɹʆʊʀ  

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʮʽʾ ʥʘ ʢʘʩʽ ʩʘʤʦʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʢʦʣʠ ʧʦʢʫʧʝʮʴ ʨʦʟʤʽʱʫʻ 

ʪʦʚʘʨ ʥʘ ʚʘʛʠ, ʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʜʘʚʘʯ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʦʚʘʨʫ ʟʘ ʡʦʛʦ 

ʢʦʣʽʨʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʴʦʛʦ ʧʨʦʮʝʩʫ, ʢʘʩʘ ʚʠʟʥʘʯʘʻ ʢʦʥʢʨʝʪʥʠʡ ʪʦʚʘʨ, 

ʷʢʠʡ ʢʣʽʻʥʪ ʙʘʞʘʻ ʧʨʠʜʙʘʪʠ. ɼʘʣʽ, ʥʘ ʨʽʚʥʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ 

ʦʙʨʦʙʢʫ ʮʽʻʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʢʘʩʦʚʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʥʝʩʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʢʘʩʠ (POS), ʷʢʝ ʚʟʘʻʤʦʜʽʻ ʟ ʢʘʩʦʶ ʩʘʤʦʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʯʝʨʝʟ ʧʨʦʪʦʢʦʣ ʦʙʤʽʥʫ ʜʘʥʠʤʠ 

TCP/IP. ʎʝʡ ʧʨʦʪʦʢʦʣ ʜʦʟʚʦʣʷʻ ʧʝʨʝʜʘʚʘʪʠ ʧʦʚʽʜʦʤʣʝʥʥʷ ʤʽʞ ʢʘʩʦʶ ʪʘ POS ʩʠʩʪʝʤʦʶ 

ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʪʨʝʙʠ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ, ʙʫʜʴ ʪʦ ʨʝʘʢʮʽʷ ʥʘ ʚʟʘʻʤʦʜʽʶ ʢʣʽʻʥʪʘ ʟ ʢʘʩʦʶ ʘʙʦ 

ʘʚʪʦʤʘʪʠʯʥʝ ʩʧʦʚʽʱʝʥʥʷ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʧʦʚʥʝʥʥʷ ʪʦʚʘʨʥʦʛʦ ʟʘʧʘʩʫ.  

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʧʨʦ ʪʨʘʥʟʘʢʮʽʾ, ʘ ʪʘʢʦʞ ʽʥʰʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʪʦʚʘʨʠ, ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ 

ʭʤʘʨʥʦʤʫ ʩʭʦʚʠʱʽ ʫ ʚʠʛʣʷʜʽ ʙʘʟʠ ʜʘʥʠʭ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʫʧ ʜʦ ʘʢʪʫʘʣʴʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʟʘʧʘʩʠ ʪʦʚʘʨʽʚ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʂʨʽʤ ʪʦʛʦ, ʜʣʷ ʢʽʥʮʝʚʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ ʙʫʜʝ 

ʨʦʟʨʦʙʣʝʥʠʡ ʜʦʜʘʪʦʢ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʟʨʫʯʥʠʡ ʪʘ ʰʚʠʜʢʠʡ ʜʦʩʪʫʧ ʜʦ ʮʽʻʾ ʽʥʬʦʨʤʘʮʽʾ. ʎʝʡ 

ʜʦʜʘʪʦʢ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʚʽʜʦʙʨʘʞʘʻ ʥʘʷʚʥʽʩʪʴ ʪʦʚʘʨʽʚ ʥʘ ʩʢʣʘʜʽ ʪʘ, ʚ ʨʘʟʽ 

ʥʝʦʙʭʽʜʥʦʩʪʽ, ʩʧʦʚʽʱʘʻ ʧʨʦ ʟʘʢʽʥʯʝʥʥʷ ʟʘʧʘʩʽʚ. ʊʘʢʠʡ ʽʥʪʝʛʨʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʫʧʨʘʚʣʽʥʥʷ ʪʦʚʘʨʥʠʤʠ ʟʘʧʘʩʘʤʠ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʟʨʫʯʥʠʡ ʩʝʨʚʽʩ ʷʢ ʜʣʷ ʧʦʢʫʧʮʽʚ, 

ʪʘʢ ʽ ʜʣʷ ʦʧʝʨʘʪʦʨʽʚ ʤʘʛʘʟʠʥʫ.  

  

  

ʈʠʩʫʥʦʢ 1. ɸʨʭʽʪʝʢʪʫʨʘ ʨʦʙʦʪʠ ʪʘ ʚʟʘʻʤʦʜʽʾ ʢʘʩʠ ʟ ʥʝʦʙʭʽʜʥʠʤʠ ʤʦʜʫʣʷʤʠ ʪʘ ʟʘʩʦʙʠ 

ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ  



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 

 

 
72 

IV. ɺʀʉʅʆɺʂʀ  

ʋ ʮʽʡ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʧʨʦʮʝʩ ʚʠʢʦʨʠʩʪʘʥʥʷ IoT-ʪʝʭʥʦʣʦʛʽʡ ʫ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤʘʭ 

ʨʦʟʜʨʽʙʥʦʾ ʪʦʨʛʽʚʣʽ, ʟʦʢʨʝʤʘ ʫ ʩʬʝʨʽ ʢʘʩ ʩʘʤʦʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ɺʠʚʯʝʥʦ ʤʝʭʘʥʽʟʤ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʦʚʘʨʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʘʚʘʯʽʚ, ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʤʽʞ ʢʘʩʦʶ ʪʘ POS 

ʩʠʩʪʝʤʦʶ, ʘ ʪʘʢʦʞ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʪʦʚʘʨʠ ʚ ʭʤʘʨʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ.  

ɺʠʷʚʣʝʥʦ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ IoT ʚ ʨʦʟʜʨʽʙʥʫ ʪʦʨʛʽʚʣʶ ʜʦʟʚʦʣʷʻ ʧʦʢʨʘʱʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʤʘʛʘʟʠʥʦʤ, ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʧʦʢʫʧʮʽʚ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ ʪʦʚʘʨʽʚ. ɯʥʪʝʛʨʘʮʽʷ ʨʽʟʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ, ʚʽʜ ʜʘʚʘʯʽʚ ʜʦ ʭʤʘʨʥʠʭ 

ʩʝʨʚʽʩʽʚ, ʩʪʚʦʨʶʻ ʥʘʜʽʡʥʫ ʪʘ ʛʥʫʯʢʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ 

ʨʠʥʢʫ.  

ɿʘʩʪʦʩʫʚʘʥʥʷ IoT ʪʝʭʥʦʣʦʛʽʡ ʫ ʩʬʝʨʽ ʨʦʟʜʨʽʙʥʦʾ ʪʦʨʛʽʚʣʽ ʚʠʷʚʣʷʻ ʚʝʣʠʢʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ 

ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ, ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ 

ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ. ɼʘʥʽ ʟʙʽʨʥʽ ʚ ʧʨʦʮʝʩʽ ʨʦʙʦʪʠ ʥʘʜ ʮʽʻʶ ʪʝʤʦʶ ʚʢʘʟʫʶʪʴ ʥʘ ʧʝʨʩʧʝʢʪʠʚʠ 

ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʨʦʟʜʨʽʙʥʦʛʦ 

ʪʦʨʛʽʚʝʣʴʥʦʛʦ ʩʝʛʤʝʥʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ IoT.  
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IOT ʉʀʉʊɽʄɸ ʄʆʅɯʊʆʈʀʅɻʋ ʊɸ ʂʆʅʊʈʆʃʖ ɿɸ ʉʊɸʅʆʄ ɼʀʊʀʅʀ  

ʇʦʣʽʥʘ ʂʦʚʘʣʴʯʫʢ1, ʄʠʨʦʩʣʘʚʘ ɻʣʘʜʢʘ2  

  
1ʉʪʫʜʝʥʪʢʘ ʜʝʥʥʦʾ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ, ʢʘʬʝʜʨʠ ɯʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚʩʴʢʠʡ 

ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʂʠʾʚ, ʋʢʨʘʾʥʘ  

E-mail: pollykovalchuk27@gmail.com  
2ɼʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʂʠʾʚ, ʋʢʨʘʾʥʘ  

ORCID: 0000-0001-5233-2021  

E-mail: myroslava.gladka@knu.ua  
  
  

ɸʥʦʪʘʮʽʷ. ʋ ʧʨʝʜʩʪʘʚʣʝʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʨʦʟʛʣʷʥʫʪʦ ʚʘʞʣʠʚʽʩʪʴ ʪʘ ʘʢʪʫʘʣʴʥʽʩʪʴ ʩʠʩʪʝʤ 

ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʢʦʥʪʨʦʣʶ ʟʘ ʩʪʘʥʦʤ ʟʜʦʨʦʚ'ʷ ʜʽʪʝʡ, ʟʦʢʨʝʤʘ ʥʝʤʦʚʣʷʪ, ʥʘ ʙʘʟʽ ɯʥʪʝʨʥʝʪʫ 

ʨʝʯʝʡ (IoT). ʈʦʙʦʪʘ ʨʦʟʛʣʷʜʘʻ ʧʨʦʙʣʝʤʘʪʠʢʫ ʭʚʦʨʦʙ ʪʘ ʩʤʝʨʪʥʦʩʪʽ ʩʝʨʝʜ ʜʽʪʝʡ ʪʘ 

ʜʝʤʦʥʩʪʨʫʻ, ʷʢ IoT-ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʜʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʢʦʥʪʨʦʣʴ ʟʘ 

ʩʪʘʥʦʤ ʟʜʦʨʦʚ'ʷ ʥʝʤʦʚʣʷʪ, ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʩʫʯʘʩʥʠʭ ʧʨʠʩʪʨʦʾ ʜʣʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ 

ʤʦʥʽʪʦʨʠʥʛʫ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʩʪʘʥʫ ʜʠʪʠʥʠ, ʩʧʨʠʷʶʯʠ ʨʘʥʥʴʦʤʫ ʚʠʷʚʣʝʥʥʶ ʧʨʦʙʣʝʤ ʪʘ 

ʧʦʧʝʨʝʜʞʝʥʥʶ ʥʝʙʝʟʧʝʢʠ.  

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: IoT; ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ; ʜʽʪʠ; ʜʦʛʣʷʜ ʟʘ ʥʝʤʦʚʣʷʪʘʤʠ.  
  
  

I. ɺʉʊʋʇ  

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʛʨʝʩ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʥʘʰʦʤʫ ʞʠʪʪʽ, ʘ 

ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ (IoT) ʻ ʦʜʥʠʤ ʽʟ ʚʠʟʥʘʯʥʠʭ ʜʦʩʷʛʥʝʥʴ ʮʴʦʛʦ ʧʨʦʛʨʝʩʫ. IoT ʨʦʟʰʠʨʶʻ ʥʘʰʽ 

ʤʦʞʣʠʚʦʩʪʽ, ʜʦʜʘʶʯʠ ʙʝʟʧʝʢʫ, ʢʦʥʪʨʦʣʴ ʽ ʟʨʫʯʥʽʩʪʴ ʚ ʥʘʰʝ ʧʦʚʩʷʢʜʝʥʥʝ ʞʠʪʪʷ.   

ʆʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʦʙʣʘʩʪʝʡ ʟʘʩʪʦʩʫʚʘʥʥʷ IoT ʻ, ʙʝʟʧʝʨʝʯʥʦ, ʩʬʝʨʘ ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚôʷ, ʟʦʢʨʝʤʘ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʟʜʦʨʦʚôʷʤ ʤʘʣʶʢʽʚ. ɼʣʷ ʢʦʞʥʦʾ ʨʦʜʠʥʠ ʟʜʦʨʦʚôʷ ʜʠʪʠʥʠ 

ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʘʩʧʝʢʪʽʚ ʜʦʙʨʦʙʫʪʫ. ʇʨʦʪʝ, ʥʝʤʦʚʣʷʪʘ, ʷʢ ʽ ʜʦʨʦʩʣʽ, ʤʦʞʫʪʴ 

ʩʪʠʢʘʪʠʩʴ ʟ ʨʽʟʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʟʽ ʟʜʦʨʦʚ'ʷʤ. ʏʝʨʝʟ ʾʭʥʶ ʚʨʘʟʣʠʚʽʩʪʴ ʽ ʥʝʤʦʞʣʠʚʽʩʪʴ 

ʚʠʩʣʦʚʠʪʠ ʩʚʦʻ ʧʦʛʘʥʝ ʩʘʤʦʧʦʯʫʪʪʷ, ʮʽ ʧʨʦʙʣʝʤʠ ʤʦʞʫʪʴ ʤʘʪʠ ʩʝʨʡʦʟʥʽ ʥʘʩʣʽʜʢʠ. ɼʝʷʢʽ ʜʽʪʠ 

ʪʘʢʦʞ ʩʪʠʢʘʶʪʴʩʷ ʟ ʭʨʦʥʽʯʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ, ʱʦ ʩʪʘʻ ʩʧʨʘʚʞʥʽʤ ʚʠʢʣʠʢʦʤ ʜʣʷ ʙʘʪʴʢʽʚ.   

ʋ 2021 ʨʦʮʽ ʧʦʤʝʨʣʦ 5,0 ʤʣʥ ʜʽʪʝʡ ʚʽʢʦʤ ʜʦ 5 ʨʦʢʽʚ. ʋ ʚʩʴʦʤʫ ʩʚʽʪʽ ʽʥʬʝʢʮʽʡʥʽ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʧʥʝʚʤʦʥʽʶ, ʜʽʘʨʝʶ ʪʘ ʤʘʣʷʨʽʶ, ʟʘʣʠʰʘʶʪʴʩʷ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ 

ʩʤʝʨʪʥʦʩʪʽ ʜʽʪʝʡ ʚʽʢʦʤ ʜʦ ʧôʷʪʠ ʨʦʢʽʚ ʨʘʟʦʤ ʽʟ ʧʝʨʝʜʯʘʩʥʠʤʠ ʧʦʣʦʛʘʤʠ, ʫʩʢʣʘʜʥʝʥʥʷʤʠ, 

ʧʦʚôʷʟʘʥʠʤʠ ʟ ʧʦʣʦʛʘʤʠ ʪʘ ʩʠʥʜʨʦʤʦʤ ʨʘʧʪʦʚʦʾ ʜʠʪʷʯʦʾ ʩʤʝʨʪʽ(ʉʈɼʉ) [1]. ɿʘ ʜʘʥʠʤʠ 

ɼʝʨʞʘʚʥʦʛʦ ʂʦʤʽʪʝʪʫ ʉʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ ʩʝʨʝʜ ʫʩʽʭ ʧʨʠʯʠʥ ʩʤʝʨʪʽ ʤʘʣʶʢʽʚ ʉʈɼʉ ʩʢʣʘʚ 

5,8% ʫ 2018 ʨʦʮʽ. ɸʣʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʥʪʨʦʣʶ ʜʠʭʘʥʥʷ ʽ ʩʝʨʮʝʙʠʪʪʷ ʜʠʪʠʥʠ, ʤʦʞʥʘ 

ʟʘʙʝʟʧʝʯʠʪʠ ʨʘʥʥʻ ʚʠʷʚʣʝʥʥʷ ʧʦʪʝʥʮʽʡʥʦ ʥʝʙʝʟʧʝʯʥʠʭ ʩʪʘʥʽʚ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʩʚʦʻʯʘʩʥʫ 

ʨʝʘʢʮʽʶ ʥʘ ʥʠʭ.   

II. ʈɽɿʋʃʔʊɸʊʀ ʊɸ ɸʅɸʃɯɿ  

ʉʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘ ʩʪʘʥʦʤ ʜʠʪʠʥʠ ʤʽʩʪʠʪʠ ʘʚʪʝʥʪʠʬʽʢʘʮʽʶ ʪʘ ʘʚʪʦʨʠʟʘʮʽʶ, ʱʦ ʻ 

ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʪʘʢʦʛʦ ʪʠʧʫ ʩʝʨʚʽʩʽʚ, ʙʦ ʮʝ ʛʘʨʘʥʪʫʻ ʙʝʟʧʝʢʫ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʦʙʨʦʙʢʠ 

ʦʩʦʙʠʩʪʦʾ ʤʝʜʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʇʦʢʘʟʥʠʢʠ ʟʜʦʨʦʚ'ʷ ʥʝʤʦʚʣʷʪʠ ʧʝʨʝʜʘʶʪʴʩʷ ʚ ʩʠʩʪʝʤʫ 

mailto:myroslava.gladka@knu.ua


ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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ʤʦʥʽʪʦʨʠʥʛʫ ʟʽ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʷʢʽ ʚʠʤʽʨʶʶʪʴ ʪʘ ʟʙʝʨʽʛʘʶʪʴ ʜʘʥʽ ʧʨʦ ʩʪʘʥ ʟʜʦʨʦʚ'ʷ 

ʥʝʤʦʚʣʷʪ. ʎʽ ʜʘʥʽ ʥʘʜʩʠʣʘʶʪʴʩʷ ʚ ʙʘʟʫ ʜʘʥʠʭ ʩʠʩʪʝʤʠ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʽ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ.   

ʂʨʽʤ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʟʯʠʪʫʚʘʥʥʷ ʜʘʥʠʭ ʟ ʧʨʠʩʪʨʦʾʚ, ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʚʥʦʩʠʪʠ ʜʘʥʽ 

ʚʨʫʯʥʫ, ʷʢʱʦ ʫ ʙʘʪʴʢʽʚ ʥʝʤʘʻ ʥʝʦʙʭʽʜʥʦʛʦ IoT ʦʙʣʘʜʥʘʥʥʷ. ɹʘʪʴʢʠ ʟʤʦʞʫʪʴ ʦʙʠʨʘʪʠ, ʷʢʽ 

ʧʘʨʘʤʝʪʨʠ ʚʦʥʠ ʭʦʪʽʣʠ ʙ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʟʘʣʝʞʥʦ ʚʽʜ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʦʪʨʝʙ. ʐʪʫʯʥʠʡ 

ʽʥʪʝʣʝʢʪ, ʱʦ ʚʙʫʜʦʚʘʥʦ ʫ ʩʠʩʪʝʤʫ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʝ ʮʽ ʜʘʥʽ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ 

ʟʜʦʨʦʚ'ʷ ʥʝʤʦʚʣʷʪʠ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʢʣʶʯʦʚʠʭ ʽ/ʘʙʦ ʦʙʨʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʪʘʢʽ ʷʢ ʩʝʨʮʝʚʠʡ 

ʨʠʪʤ, ʪʝʤʧʝʨʘʪʫʨʘ ʪʽʣʘ, ʨʽʚʝʥʴ ʢʠʩʥʶ ʚ ʢʨʦʚʽ ʪʘ ʽʥʰʽ.   

ʅʘ ʦʩʥʦʚʽ ʮʴʦʛʦ ʘʥʘʣʽʟʫ ʩʠʩʪʝʤʘ ʛʝʥʝʨʫʻ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʙʘʪʴʢʽʚ. ʎʽ ʨʝʢʦʤʝʥʜʘʮʽʾ 

ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʧʦʨʘʜʠ ʱʦʜʦ ʧʨʘʚʠʣʴʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ, ʨʝʞʠʤʫ ʩʥʫ, ʧʨʦʛʫʣʷʥʦʢ ʟ 

ʥʝʤʦʚʣʷʤ ʥʘ ʩʚʽʞʦʤʫ ʧʦʚʽʪʨʽ ʪʘ ʽʥʰʠʭ ʘʩʧʝʢʪʽʚ ʟʜʦʨʦʚʦʛʦ ʩʧʦʩʦʙʫ ʞʠʪʪʷ.  

ɿʘʚʜʷʢʠ ʜʘʥʽʡ IoT ʩʠʩʪʝʤʽ, ʙʘʪʴʢʠ ʤʘʪʠʤʫʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʫʚʘʪʠ ʥʘʜʽʡʥʫ ʪʘ 

ʦʧʝʨʘʪʠʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʦʢʘʟʥʠʢʠ ʟʜʦʨʦʚôʷ ʩʚʦʻʾ ʜʠʪʠʥʠ, ʘ ʪʘʢʦʞ ʩʧʦʚʽʱʝʥʥʷ, ʷʢʱʦ ʮʽ 

ʧʦʢʘʟʥʠʢʠ ʧʝʨʝʚʠʱʫʶʪʴ ʥʦʨʤʫ ʜʣʷ ʤʠʪʪʻʚʦʛʦ ʨʝʘʛʫʚʘʥʥʷ.  

ʈʦʟʛʣʷʥʝʤʦ ʽʩʥʫʶʯʽ ʧʨʠʩʪʨʦʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʤʦʞʥʘ ʟʙʠʨʘʪʠ ʜʘʥʽ ʧʨʦ ʧʦʢʘʟʥʠʢʠ 

ʜʠʪʠʥʠ. ʅʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʥʠʟʢʘ ʢʦʤʧʘʥʽʡ ʚʞʝ ʨʦʟʨʦʙʠʣʠ ʽ ʧʨʦʜʦʚʞʫʶʪʴ ʧʨʘʮʶʚʘʪʠ ʥʘʜ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ ʥʝʽʥʚʘʟʽʡʥʠʭ ʧʝʨʝʥʦʩʥʠʭ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʟʜʦʨʦʚôʷ ʥʝʤʦʚʣʷʪ (WIHMS). 

ʎʽ ʧʨʠʩʪʨʦʾ ʻ ʥʝʛʨʦʤʽʟʜʢʠʤʠ ʪʘ ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʤʦʥʽʪʦʨʠʥʛʫ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʚʜʦʤʘ. ʈʦʟʛʣʷʥʝʤʦ ʜʝʷʢʽ ʟ ʧʨʠʩʪʨʦʾʚ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʩʠʩʪʝʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʾʭ ʧʝʨʝʚʘʛʠ ʪʘ ʥʝʜʦʣʽʢʠ ʥʘʚʝʜʝʥʽ ʚ ʊʘʙʣʠʮʽ 1.  

  

ʊʘʙʣʠʮʷ 1. ʇʦʨʽʚʥʷʥʥʷ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʟʙʦʨʫ ʜʘʥʠʭ  
ʅʘʟʚʘ  ʇʘʨʘʤʝʪʨʠ  ʇʝʨʝʚʘʛʠ  ʅʝʜʦʣʽʢʠ  

Owlet Smart 

Sock 2[2]  

ʏʘʩʪʦʪʘ ʜʠʭʘʥʥʷ ʽ ʧʫʣʴʩʫ  ɿʘʙʝʟʧʝʯʫʻ ʪʦʯʥʽ ʧʦʢʘʟʘʥʥʷ 

ʪʘ ʩʚʦʻʯʘʩʥʝ ʩʧʦʚʽʱʝʥʥʷ 

ɼʦʩʪʫʧʥʠʡ ʫ ʪʨʴʦʭ 

ʨʦʟʤʽʨʘʭ  

ɺʠʩʦʢʘ ʮʽʥʘ  

ʏʘʩʪʦ ʚʽʜôʻʜʥʫʻʪʴʩʷ ʽ 

ʤʦʞʝ ʥʘʜʩʠʣʘʪʠ ʭʠʙʥʫ 

ʪʨʠʚʦʛʫ  

Mimo Smart 

Baby[3]  

ʏʘʩʪʦʪʘ ʜʠʭʘʥʥʷ, 

ʪʝʤʧʝʨʘʪʫʨʘ, ʨʝʞʠʤ ʩʥʫ, 

ʧʦʣʦʞʝʥʥʷ ʪʽʣʘ ʪʘ ʟʚʫʢʠ  

ɼʦʩʪʫʧʥʠʡ ʫ ʪʨʴʦʭ 

ʨʦʟʤʽʨʘʭ  

ɿʨʫʯʥʠʡ ʽ ʤ'ʷʢʠʡ 

ʢʦʤʙʽʥʝʟʦʥ  

ʉʢʣʘʜʥʦ ʥʘʣʘʰʪʫʚʘʪʠ   

ʅʝ ʧʨʘʮʶʚʘʚ ʜʣʷ ʜʝʷʢʠʭ 

ʣʶʜʝʡ    

ʈʦʟʪʘʰʫʚʘʥʥʷ ʜʘʪʯʠʢʽʚ 

ʽʥʦʜʽ ʤʦʞʝ ʙʫʪʠ 

ʥʝʟʨʫʯʥʠʤ ʜʣʷ ʜʠʪʠʥʠ  

MonBaby[4]  ʏʘʩʪʦʪʘ ʜʠʭʘʥʥʷ ʽ ʨʫʭʠ ʪʽʣʘ  ɿʨʫʯʥʠʡ  

ʄʦʞʥʘ ʟʘʢʨʽʧʠʪʠ ʥʘ ʙʫʜʴ-

ʷʢʦʤʫ ʦʜʷʟʽ ɭ ʤʦʞʣʠʚʽʩʪʴ 

ʥʘʣʘʰʪʦʚʫʚʘʪʠ ʩʧʦʚʽʱʝʥʥʷ  

ʅʘʜʟʚʠʯʘʡʥʦ ʥʠʟʴʢʠʡ 

ʨʘʜʽʫʩ ʜʽʾ  

ʇʦʤʠʣʢʦʚʽ ʪʨʠʚʦʛʠ  

ʄʘʣʠʡ ʪʝʨʤʽʥ ʩʣʫʞʙʠ 

ʙʘʪʘʨʝʾ  

Sense-U Smart 

Swaddle 

Blanked[5]  

ʏʘʩʪʦʪʘ ʜʠʭʘʥʥʷ, 

ʧʦʣʦʞʝʥʥʷ ʪʽʣʘ ʽ 

ʪʝʤʧʝʨʘʪʫʨʘ  

ʃʝʛʢʠʡ ʽ ʟʨʫʯʥʠʡ   

ʇʽʜʭʦʜʠʪʴ ʜʣʷ 

ʧʨʦʬʽʣʘʢʪʠʢʠ ʉʈɼʉ  

ʇʦʤʠʣʢʦʚʽ ʪʨʠʚʦʛʠ  

ʄʘʣʠʡ ʯʘʩ ʘʚʪʦʥʦʤʥʦʾ 

ʨʦʙʦʪʠ  

Sproutling Baby 

Monitor[6]  

ʏʘʩʪʦʪʘ ʩʝʨʮʝʚʠʭ 

ʩʢʦʨʦʯʝʥʴ, ʪʝʤʧʝʨʘʪʫʨʘ, 

ʨʝʞʠʤ ʩʥʫ, ʧʦʣʦʞʝʥʥʷ ʪʽʣʘ, 

ʫʤʦʚʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ (ʢʽʤʥʘʪʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʣʦʛʽʩʪʴ, 

ʨʽʚʝʥʴ ʟʚʫʢʫ ʪʘ ʰʫʤʫ) 

ʥʘʚʢʦʣʦ ʥʝʤʦʚʣʷʪʠ  

ʄ'ʷʢʠʡ ʽ ʟʨʫʯʥʠʡ  ʇʨʦʩʪʠʡ 

ʫ ʥʘʣʘʰʪʫʚʘʥʥʽ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ  

ɺʠʩʦʢʘ ʚʘʨʪʽʩʪʴ  

ɯʥʦʜʽ ʧʦʢʘʟʫʻ ʥʝʪʦʯʥʽ 

ʨʝʟʫʣʴʪʘʪʠ  

  

ɼʘʥʘ ʪʘʙʣʠʮʷ ʻ ʣʠʰʝ ʥʝʚʝʣʠʢʦʶ ʩʢʣʘʜʦʚʦʶ ʪʠʭ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʱʦ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʟʙʦʨʦʤ ʧʦʢʘʟʥʠʢʽʚ, ʜʣʷ ʷʢʽʩʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʦʙʦʪʠ 
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ʩʠʩʪʝʤʠ, ʟ ʧʦʚʥʦʮʽʥʥʠʤ ʤʦʥʽʪʦʨʠʥʛʦʤ ʧʘʨʘʤʝʪʨʽʚ ʩʪʘʥʫ ʜʠʪʠʥʠ.  ʙʫʜʝ ʟʜʽʡʩʥʝʥʦ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʧʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʩʠʩʪʝʤʠ.   

ʆʜʥʘʢ ʧʨʝʜʩʪʘʚʣʝʥʽ ʢʦʤʧʦʥʝʥʪʠ, ʷʩʢʨʘʚʦ ʜʝʤʦʥʩʪʨʫʶʪʴ ʩʢʣʘʜʥʽʩʪʴ ʧʽʜʙʦʨʫ 

ʧʽʜʭʦʜʷʱʦʛʦ ʧʨʠʩʪʨʦʶ, ʷʢʠʡ ʙʠ ʟʘʜʦʚʦʣʴʥʷʚ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʚʠʤʦʛ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʪʯʠʢʽʚ ʜʣʷ ʬʽʢʩʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʥʝʤʦʚʣʷʪ. ɺʩʽ ʢʦʤʧʦʥʝʥʪʠ ʧʨʠʩʪʨʦʶ ʤʘʶʪʴ 

ʙʫʪʠ ʟʨʫʯʥʠʤʠ ʪʘ ʥʘʜʽʡʥʠʤ ʩʫʧʫʪʥʠʢʘʤʠ ʙʘʪʴʢʽʚ ʪʘ ʤʘʣʝʯʽ, ʱʦ ʥʝ ʧʽʜʚʝʜʫʪʴ ʫ 

ʥʘʡʚʽʜʧʦʚʽʜʘʣʴʥʽʰʠʡ ʤʦʤʝʥʪ. ʊʦʯʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ, ʟʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʢʽʣʴʢʽʩʪʴ 

ʚʠʤʽʨʶʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ï ʮʝ ʣʠʰʝ ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʤʘʶʪʴ ʙʫʪʠ ʧʨʠʩʫʪʥʽ ʫ 

ʦʙʨʘʥʦʤʫ ʧʨʠʩʪʨʦʾ. ʅʝʦʙʭʽʜʥʦ ʪʘʢʦʞ ʨʦʟʛʣʷʥʫʪʠ ʢʨʠʪʠʯʥʽ ʬʘʢʪʦʨʠ ʪʘʢʽ, ʷʢ ʮʽʥʘ, 

ʘʚʪʦʥʦʤʥʽʩʪʴ ʨʦʙʦʪʠ, ʧʦʪʝʥʮʽʘʣ ʜʦ ʽʥʪʝʛʨʘʮʽʡ ʪʦʱʦ. ɼʝʷʢʽ ʟ ʮʠʭ ʢʘʪʝʛʦʨʽʡ ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʫʪʴ 

ʧʨʠʥʝʩʪʠ ʦʢʨʝʤʽ ʧʨʦʙʣʝʤʘʪʠʢʠ, ʷʢʽ ʚʘʨʪʦ ʙʫʜʝ ʨʝʪʝʣʴʥʦ ʜʦʩʣʽʜʠʪʠ.    

III. ɺʀʉʅʆɺʂʀ  

IoT ʩʠʩʪʝʤʠ ʮʽʣʢʦʤ ʟʜʘʪʥʽ ʙʫʪʠ ʢʣʶʯʝʤ ʜʦ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʥʘʜʩʢʣʘʜʥʠʭ 

ʧʨʦʙʣʝʤ ʩʴʦʛʦʜʝʥʥʷ. ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʧʨʠʩʪʨʦʾʚ ʨʦʟʨʦʙʥʠʢʠ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʙʫʜʫʚʘʪʠ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʠʩʪʝʤʠ ʘʛʨʝʛʘʮʽʾ, ʦʙʨʦʙʢʠ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ. ʅʝʤʦʞʣʠʚʦ 

ʫʷʚʠʪʠ ʙʽʣʴʰ ʥʘʛʘʣʴʥʫ ʮʘʨʠʥʫ ʷʢ ʦʭʦʨʦʥʘ ʟʜʦʨʦʚôʷ ʜʠʪʠʥʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ 

ʩʪʘʥʦʤ ʟʜʦʨʦʚôʷ ʜʠʪʠʥʠ ʻ ʜʫʞʝ ʚʘʞʣʠʚʠʤ.   

ʋ ʮʽʡ ʩʠʪʫʘʮʽʾ ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʟʜʦʨʦʚ'ʷ ʥʘ ʙʘʟʽ IoT ʤʦʞʝ ʙʫʪʠ ʥʝʟʘʤʽʥʥʠʤ 

ʢʦʤʧʣʝʢʩʥʠʤ ʨʽʰʝʥʥʷʤ, ʷʢʝ ʜʦʟʚʦʣʠʪʴ ʙʘʪʴʢʘʤ ʥʝ ʣʠʰʝ ʙʫʪʠ ʽʥʬʦʨʤʦʚʘʥʠʤʠ ʧʨʦ ʩʪʘʥ 

ʟʜʦʨʦʚ'ʷ ʩʚʦʻʾ ʜʠʪʠʥʠ, ʘʣʝ ʽ ʜʽʷʪʠ ʰʚʠʜʢʦ ʪʘ ʝʬʝʢʪʠʚʥʦ ʚ ʨʘʟʽ ʧʦʪʨʝʙʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʥʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʜʦʛʣʷʜʫ ʪʘ ʙʝʟʧʝʢʠ ʤʘʣʶʢʘ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ.   
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ʇʆʃɯʅɸ ʂʆɺɸʃʔʏʋʂ ʩʪʫʜʝʥʪʢʘ 4 ʢʫʨʩʫ ʙʘʢʘʣʘʚʨʘʪʫ ʧʨʦʛʨʘʤʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʫ ʂʠʾʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ (ʂʠʾʚ, 

ʋʢʨʘʾʥʘ). ʅʘʫʢʦʚʠʡ ʽʥʪʝʨʝʩ ʧʦʣʷʛʘʻ ʚ ʦʙʣʘʩʪʽ ʨʦʟʨʦʙʢʠ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʉʝʨʝʜ ʥʘʫʢʦʚʠʭ 

ʽʥʪʝʨʝʩʽʚ ð IoT ʩʠʩʪʝʤʠ  ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʢʦʥʪʨʦʣʶ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ IoT-ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ 

 

ʄʀʈʆʉʃɸɺɸ ɻʃɸɼʂɸ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʪʝʭʥʦʣʦʛʽʡ 

ʬʘʢʫʣʴʪʝʪʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ 

ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ. ɿ 2004 ʨʦʢʫ ʧʦʯʘʣʘ ʩʚʦʶ ʚʠʢʣʘʜʘʮʴʢʫ ʢʘʨôʻʨʫ ʥʘ ʧʦʩʘʜʽ ʘʩʠʩʪʝʥʪʘ 

ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʫ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʇʘʨʘʣʝʣʴʥʦ ʟ ʚʠʢʣʘʜʘʮʴʢʦʶ ʨʦʙʦʪʦʶ ʧʨʘʮʶʚʘʣʘ ʥʘ ʧʦʩʘʜʘʭ ʘʥʘʣʽʪʠʢʘ, ʢʝʨʽʚʥʠʢʘ 

ʧʨʦʝʢʪʽʚ, ʢʦʥʩʫʣʴʪʘʥʪʘ ʟ ʚʧʨʦʚʘʜʞʝʥʴ ʫ ʧʨʦʚʽʜʥʠʭ ʢʦʤʧʘʥʽʷʭ ɯʊ ʛʘʣʫʟʽ. ɼʦʩʚʽʜ 

ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ ʧʦʥʘʜ 10 ʨʦʢʽʚ. 
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ɸʥʦʪʘʮʽʷ. ɯʥʪʝʛʨʘʮʽʷ ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ɯʥʪʝʨʥʝʪʫ ʈʝʯʝʡ (ɯʦʊ) ʫ ʚʝʥʜʠʥʛʦʚʽ 

ʪʦʨʛʽʚʝʣʴʥʽ ʘʧʘʨʘʪʠ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ 

ʪʘ ʘʥʘʣʽʟʫ ʧʨʦʜʘʞʽʚ. ʈʦʟʛʣʷʥʫʪʽ ʤʦʜʝʣʽ ʪʘ ʤʝʪʦʜʠ ʽʥʪʝʛʨʘʮʽʾ ʜʦʟʚʦʣʷʶʪʴ ʥʝ ʣʠʰʝ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʦʮʝʩʠ ʪʦʨʛʽʚʣʽ, ʘ ʡ ʧʦʢʨʘʱʫʚʘʪʠ ʩʪʨʘʪʝʛʽʾ ʫʧʨʘʚʣʽʥʥʷ ʘʩʦʨʪʠʤʝʥʪʦʤ 

ʪʦʚʘʨʽʚ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʙʽʣʴʰ ʪʦʯʥʝ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʧʠʪʫ ʪʘ ʚʽʜʧʦʚʽʜʥʫ ʘʜʘʧʪʘʮʽʶ 

ʘʩʦʨʪʠʤʝʥʪʫ. ʎʝ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ 

ʟʙʽʣʴʰʝʥʥʶ ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʢʣʽʻʥʪʽʚ.  

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ɯʥʪʝʨʥʝʪ ʈʝʯʝʡ, ʚʝʥʜʠʥʛʦʚʽ ʘʧʘʨʘʪʠ, ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ, ʘʥʘʣʽʪʠʢʘ, 

ʦʧʪʠʤʽʟʘʮʽʷ.  
  
  

I. ɺʉʊʋʇ  

ʉʫʯʘʩʥʘ ʽʥʜʫʩʪʨʽʷ ʚʝʥʜʠʥʛʫ ʧʝʨʝʞʠʚʘʻ ʟʥʘʯʥʠʡ ʨʽʩʪ, ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ, ʟʦʢʨʝʤʘ, 

ʟʨʦʩʪʘʶʯʦʶ ʟʘʣʝʞʥʽʩʪʶ ʚʽʜ ʽʥʪʝʛʨʘʮʽʾ ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ɯʥʪʝʨʥʝʪʫ ʈʝʯʝʡ (ɯʦʊ). 

ʎʷ ʪʝʥʜʝʥʮʽʷ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʪʨʘʜʠʮʽʡʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʪʦʨʛʽʚʝʣʴʥʠʤʠ 

ʘʧʘʨʘʪʘʤʠ, ʥʘʜʘʶʯʠ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʟʨʫʯʥʦʩʪʽ ʚ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʢʣʽʻʥʪʽʚ. ɯʦʊ ʜʦʟʚʦʣʷʻ ʚʜʦʩʢʦʥʘʣʠʪʠ ʧʨʦʮʝʩʠ ʤʦʥʽʪʦʨʠʥʛʫ, ʘʥʘʣʽʟʫ ʪʘ 

ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʪʠ ʚʝʥʜʠʥʛʦʚʠʭ ʩʠʩʪʝʤ, ʚʽʜʢʨʠʚʘʶʯʠ ʰʣʷʭ ʜʦ ʥʦʚʠʭ ʨʽʚʥʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʨʦʟʨʦʙʢʘ ʚ ʮʽʡ ʦʙʣʘʩʪʽ ʤʘʶʪʴ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʚʝʥʜʠʥʛʦʚʦʾ ʽʥʜʫʩʪʨʽʾ.   

II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ  

ɻʣʠʙʦʢʠʡ ʘʥʘʣʽʟ ʧʦʪʨʝʙ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʠʥʢʫ ʻ ʥʝʚʽʜ'ʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʧʝʨʝʜʦʚʦʾ 

ʩʪʨʘʪʝʛʽʾ ʨʦʟʨʦʙʢʠ ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ɯʥʪʝʨʥʝʪʫ ʈʝʯʝʡ (ɯʦʊ) ʜʣʷ ʚʝʥʜʠʥʛʦʚʠʭ 

ʘʧʘʨʘʪʽʚ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʧʨʦʚʦʜʠʪʴʩʷ ʢʦʤʧʣʝʢʩʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʥʢʫ ʪʘ ʡʦʛʦ ʜʠʥʘʤʽʢʠ ʟ 

ʤʝʪʦʶ ʟ'ʷʩʫʚʘʥʥʷ ʧʦʪʨʝʙ ʩʧʦʞʠʚʘʯʽʚ, ʦʮʽʥʢʠ ʘʢʪʫʘʣʴʥʠʭ ʪʝʥʜʝʥʮʽʡ ʫ ʩʬʝʨʽ ʩʧʦʞʠʚʘʥʥʷ 

ʥʘʧʦʾʚ ʪʘ ʽʥʰʠʭ ʪʦʚʘʨʽʚ, ʘ ʪʘʢʦʞ ʚʠʚʯʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽʥʥʦʚʘʮʽʡ, ʱʦ ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʫʪʴ 

ʚʧʣʠʥʫʪʠ ʥʘ ʨʠʥʢʦʚʫ ʢʦʥʢʫʨʝʥʮʽʶ.  

ʆʮʽʥʢʘ ʚʠʤʦʛ ʨʠʥʢʫ ʧʝʨʝʜʙʘʯʘʻ ʚʠʚʯʝʥʥʷ ʧʦʧʠʪʫ ʥʘ ʢʦʥʢʨʝʪʥʽ ʧʨʦʜʫʢʪʠ ʪʘ ʧʦʩʣʫʛʠ, 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʝʨʝʚʘʛ ʪʘ ʦʯʽʢʫʚʘʥʴ ʩʧʦʞʠʚʘʯʽʚ ʱʦʜʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʚʝʥʜʠʥʛʦʚʠʭ 

ʘʧʘʨʘʪʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʽ ʬʫʥʢʮʽʾ ʪʘ ʤʦʞʣʠʚʦʩʪʽ, ʷʢʽ ʧʦʚʠʥʥʽ 

ʙʫʪʠ ʚʙʫʜʦʚʘʥʽ ʫ ʥʦʚʽ ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʽ ʨʽʰʝʥʥʷ.  
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ɼʦʜʘʪʢʦʚʦ, ʚʘʞʣʠʚʦ ʘʥʘʣʽʟʫʚʘʪʠ ʪʝʥʜʝʥʮʽʾ ʩʧʦʞʠʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʟʤʽʥʠ ʫ ʚʠʙʦʨʽ ʥʘʧʦʾʚ 

ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʧʦʧʠʪʫ ʥʘ ʟʜʦʨʦʚʽ ʘʣʴʪʝʨʥʘʪʠʚʠ. ʎʝ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʧʫʣʷʨʥʠʭ 

ʩʤʘʢʽʚ, ʧʘʢʫʚʘʥʥʷ ʪʘ ʬʦʨʤʘʪʽʚ ʧʨʦʜʫʢʪʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʨʘʭʫʚʘʪʠ ʘʢʪʫʘʣʴʥʽ ʧʦʪʨʝʙʠ ʨʠʥʢʫ ʫ 

ʨʦʟʨʦʙʮʽ ʥʦʚʠʭ ʧʨʦʜʫʢʪʽʚ ʪʘ ʧʦʩʣʫʛ.  

ʊʝʭʥʦʣʦʛʽʯʥʽ ʽʥʥʦʚʘʮʽʾ ʪʘʢʦʞ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʩʪʨʘʪʝʛʽʾ ʨʦʟʨʦʙʢʠ 

ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ ʜʣʷ ʚʝʥʜʠʥʛʦʚʠʭ ʘʧʘʨʘʪʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʩʬʝʨʽ ɯʦʊ, ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʪʘ ʟʚ'ʷʟʢʫ ʜʦʟʚʦʣʷʻ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʧʝʨʝʜʦʚʽ ʨʽʰʝʥʥʷ, ʷʢʽ 

ʧʽʜʚʠʱʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʦʥʢʫʨʝʥʪʥʽ ʧʝʨʝʚʘʛʠ ʥʘ ʨʠʥʢʫ.  

  

ʊʘʙʣʠʮʷ 1. ɺʠʤʦʛʠ ʜʦ ʽʥʪʝʨʬʝʡʩʫ ʚʝʥʜʠʥʛʦʚʦʛʦ ʘʧʘʨʘʪʫ  

ɺʠʤʦʛʠ ʜʦ 

ʽʥʪʝʨʬʝʡʩʫ  

ʆʧʠʩ  

ʈʦʟʤʽʨ ʩʝʥʩʦʨʥʦʛʦ 

ʜʠʩʧʣʝʷ  

ɼʠʩʧʣʝʡ ʧʦʚʠʥʝʥ ʙʫʪʠ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʠʤ ʜʣʷ 

ʟʨʫʯʥʦʛʦ ʚʠʙʦʨʫ ʥʘʧʦʶ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʚʘʨʽʘʥʪʽʚ.  

ʆʙʨʦʙʣʶʚʘʣʴʥʘ 

ʟʜʘʪʥʽʩʪʴ  

ɿʜʘʪʥʠʡ ʚʽʜʪʚʦʨʶʚʘʪʠ ʚʽʜʝʦ, ʧʨʠʡʤʘʪʠ 

ʜʦʪʠʢʦʚʽ ʚʚʝʜʝʥʥʷ, ʩʧʽʣʢʫʚʘʪʠʩʷ ʟ 

ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʶ ʧʣʘʪʦʶ ʢʝʨʫʚʘʥʥʷ, 

ʚʠʢʦʥʫʚʘʪʠ ʬʫʥʢʮʽʾ IoT  

ʄʝʨʝʞʝʚʝ 

ʧʽʜʢʣʶʯʝʥʥʷ  

ɻʥʫʯʢʽ ʦʧʮʽʾ, ʚʢʣʶʯʘʶʯʠ Wi-Fi, ʤʦʙʽʣʴʥʫ 

ʤʝʨʝʞʫ ʪʘ Ethernet  

ʂʦʤʫʥʽʢʘʮʽʷ ʯʝʨʝʟ 

ʤʦʙʽʣʴʥʠʡ ʰʣʶʟ  

ɿʜʽʡʩʥʶʻ ʢʦʤʫʥʽʢʘʮʽʶ ʟ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʶ 

ʧʣʘʪʦʶ ʚ ʤʝʞʘʭ ʚʝʥʜʠʥʛʦʚʦʛʦ ʘʧʘʨʘʪʫ.  
 

III. ʈɽɿʋʃʔʊɸʊʀ ʊɸ ɸʅɸʃɯɿ  

ɯʥʪʝʛʨʘʮʽʷ ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ɯʥʪʝʨʥʝʪʫ ʈʝʯʝʡ (ɯʦʊ) ʫ ʤʝʨʝʞʫ ʚʝʥʜʠʥʛʦʚʠʭ 

ʘʧʘʨʘʪʽʚ ʚʽʜʢʨʠʚʘʻ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʪʦʨʛʦʚʝʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʟʘʙʝʟʧʝʯʫʻ 

ʥʘʜʽʡʥʠʡ ʘʥʘʣʽʟ ʧʨʦʜʘʞʽʚ. ʎʝ ʩʪʘʻ ʢʣʶʯʦʚʠʤ ʘʩʧʝʢʪʦʤ ʚ ʩʫʯʘʩʥʦʤʫ ʙʽʟʥʝʩʽ, ʜʝ ʢʦʥʢʫʨʝʥʮʽʷ 

ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʻ, ʘ ʩʧʦʞʠʚʘʯʽ ʩʪʘʶʪʴ ʚʩʝ ʚʠʙʘʛʣʠʚʽʰʠʤʠ.  

ɿʘ ʜʦʧʦʤʦʛʦʶ ʟʙʦʨʫ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʟ ʚʝʥʜʠʥʛʦʚʠʭ ʘʧʘʨʘʪʽʚ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ 

ʛʣʠʙʦʢʠʡ ʘʥʘʣʽʟ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʽʟʥʠʭ ʪʦʚʘʨʽʚ, ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʦʧʠʪ ʪʘ ʚʯʘʩʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ 

ʟʤʽʥʠ ʚ ʨʠʥʢʦʚʠʭ ʫʤʦʚʘʭ. ʎʝ ʜʦʟʚʦʣʷʻ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʪʦʯʥʦ ʚʠʟʥʘʯʠʪʠ ʩʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ, ʘ 

ʪʘʢʦʞ ʰʚʠʜʢʦ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʟʤʽʥ ʫ ʩʧʦʞʠʚʯʠʭ ʚʧʦʜʦʙʘʥʥʷʭ.  

ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʧʝʨʝʚʘʛ ʽʥʪʝʛʨʘʮʽʾ ɯʦʊ ʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʪʦʯʥʝ ʫʧʨʘʚʣʽʥʥʷ 

ʟʘʧʘʩʘʤʠ. ɺʣʘʩʥʠʢʠ ʚʝʥʜʠʥʛʦʚʠʭ ʤʝʨʝʞ ʤʦʞʫʪʴ ʝʬʝʢʪʠʚʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʨʽʚʝʥʴ ʟʘʧʘʩʽʚ 

ʨʽʟʥʠʭ ʪʦʚʘʨʽʚ, ʫʥʠʢʘʪʠ ʟʘʡʚʠʭ ʚʠʪʨʘʪ ʥʘ ʾʭ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʦʩʪʘʯʘʥʥʷ ʪʦʚʘʨʽʚ ʚ 

ʧʦʪʨʽʙʥʠʡ ʤʦʤʝʥʪ. ʎʝ ʨʦʙʠʪʴ ʧʨʦʮʝʩ ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʪʘ ʝʢʦʥʦʤʽʯʥʦ 

ʚʠʛʽʜʥʠʤ.  

ʂʨʽʤ ʪʦʛʦ, ʽʥʪʝʛʨʘʮʽʷ ɯʦʊ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ. ɿʙʽʨ 

ʪʘ ʘʥʘʣʽʟ ʜʘʥʠʭ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʥʜʠʥʛʦʚʠʭ ʘʧʘʨʘʪʽʚ ʜʦʟʚʦʣʷʻ ʦʧʝʨʘʪʦʨʘʤ ʝʬʝʢʪʠʚʥʦ 

ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʘʧʠʪʠ ʢʣʽʻʥʪʽʚ, ʰʚʠʜʢʦ ʚʠʨʽʰʫʚʘʪʠ ʪʝʭʥʽʯʥʽ ʧʨʦʙʣʝʤʠ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʠʩʦʢʫ 

ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʎʝ ʩʧʨʠʷʻ ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʢʣʽʻʥʪʽʚ ʪʘ ʧʽʜʚʠʱʫʻ ʾʭ ʣʦʷʣʴʥʽʩʪʴ ʜʦ 

ʙʨʝʥʜʫ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʽʥʪʝʛʨʘʮʽʷ ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ɯʥʪʝʨʥʝʪʫ ʈʝʯʝʡ (ɯʦʊ) ʫ 

ʚʝʥʜʠʥʛʦʚʽ ʘʧʘʨʘʪʠ ʚʽʜʢʨʠʚʘʻ ʰʠʨʦʢʽ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʙʽʟʥʝʩʫ ʪʘ 

ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʩʧʦʞʠʚʘʯʽʚ. ɺʦʥʘ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʪʦʨʛʦʚʝʣʴʥʠʡ ʧʨʦʮʝʩ ʙʽʣʴʰ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤ, ʛʥʫʯʢʠʤ ʪʘ ʝʬʝʢʪʠʚʥʠʤ, ʱʦ ʩʪʘʻ ʢʣʶʯʦʚʠʤ ʯʠʥʥʠʢʦʤ ʫʩʧʽʭʫ ʚ ʩʫʯʘʩʥʦʤʫ 

ʢʦʥʢʫʨʝʥʪʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ.  



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 

 

 
78 

IV. ʆɹɻʆɺʆʈɽʅʅʗ ʊɸ ɺʀʉʅʆɺʂʀ  

ʈʦʟʨʦʙʢʘ ʪʘ ʽʥʪʝʛʨʘʮʽʷ ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ɯʥʪʝʨʥʝʪʫ ʈʝʯʝʡ (ɯʦʊ) ʜʦ ʤʝʨʝʞʽ 

ʚʝʥʜʠʥʛʦʚʠʭ ʘʧʘʨʘʪʽʚ ʻ ʢʨʦʢʦʤ ʫ ʤʘʡʙʫʪʥʻ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʥʦʚʽ ʩʪʘʥʜʘʨʪʠ ʫ ʚʝʥʜʠʥʛʦʚʽʡ 

ʽʥʜʫʩʪʨʽʾ. ʎʽ ʽʥʥʦʚʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʥʝ ʣʠʰʝ ʨʝʘʛʫʶʪʴ ʥʘ ʩʫʯʘʩʥʽ ʚʠʤʦʛʠ ʨʠʥʢʫ, ʘʣʝ ʡ 

ʚʽʜʢʨʠʚʘʶʪʴ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʫ ʪʦʨʛʽʚʣʶ.  

ʆʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʧʝʨʝʚʘʛ ʽʥʪʝʛʨʘʮʽʾ ɯʦʊ ʻ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʦʨʛʦʚʝʣʴʥʠʭ 

ʧʨʦʮʝʩʽʚ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʮʠʭ ʩʠʩʪʝʤ ʤʦʞʥʘ ʝʬʝʢʪʠʚʥʦ ʢʝʨʫʚʘʪʠ ʟʘʧʘʩʘʤʠ, ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʧʨʦʮʝʩʠ ʜʦʩʪʘʚʢʠ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʩʚʦʻʯʘʩʥʫ ʜʦʩʪʘʚʢʫ ʪʦʚʘʨʽʚ. ʎʝ ʜʦʟʚʦʣʷʻ ʧʽʜʧʨʠʻʤʩʪʚʘʤ 

ʟʙʽʣʴʰʠʪʠ ʦʙʩʷʛ ʧʨʦʜʘʞʽʚ ʽ ʧʽʜʚʠʱʠʪʠ ʩʚʦʶ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʥʘ ʨʠʥʢʫ.  

ʂʨʽʤ ʪʦʛʦ, ʽʥʪʝʛʨʘʮʽʷ ɯʦʊ ʩʧʨʠʷʻ ʧʦʣʽʧʰʝʥʥʶ ʚʟʘʻʤʦʜʽʾ ʟ ʢʣʽʻʥʪʘʤʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ 

ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʧʨʦ ʧʦʧʠʪ ʪʘ ʩʧʦʞʠʚʯʽ ʚʧʦʜʦʙʘʥʥʷ, ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʦʞʫʪʴ ʧʝʨʩʦʥʘʣʽʟʫʚʘʪʠ 

ʩʚʦʶ ʧʨʦʧʦʟʠʮʽʶ ʜʣʷ ʢʦʞʥʦʛʦ ʢʣʽʻʥʪʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʾʭʥʶ ʧʦʚʥʫ ʟʘʜʦʚʦʣʝʥʽʩʪʴ ʚʽʜ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ.  

ʅʘʩʪʫʧʥʠʤ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʫ ʨʦʟʚʠʪʢʫ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʙʫʜʝ ʧʦʜʘʣʴʰʠʡ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʨʦʟʚʠʪʦʢ. ɼʦʜʘʪʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʽʥʥʦʚʘʮʽʾ ʚ ʦʙʣʘʩʪʽ ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʠʭ 

ʟʘʩʦʙʽʚ ɯʦʊ ʜʦʧʦʤʦʞʫʪʴ ʚʜʦʩʢʦʥʘʣʠʪʠ ʽʩʥʫʶʯʽ ʩʠʩʪʝʤʠ ʪʘ ʨʦʟʨʦʙʠʪʠ ʥʦʚʽ ʨʽʰʝʥʥʷ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʨʦʩʪʘʶʯʠʤ ʧʦʪʨʝʙʘʤ ʨʠʥʢʫ.  

ʆʪʞʝ, ʨʦʟʨʦʙʢʘ ʪʘ ʽʥʪʝʛʨʘʮʽʷ ʧʨʦʛʨʘʤʥʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ɯʥʪʝʨʥʝʪʫ ʈʝʯʝʡ ʫ 

ʚʝʥʜʠʥʛʦʚʽ ʘʧʘʨʘʪʠ ʚʽʜʢʨʠʚʘʶʪʴ ʥʦʚʽ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ ʟʘʡʤʘʶʪʴʩʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʶ ʪʦʨʛʽʚʣʝʶ. ʎʽ ʽʥʥʦʚʘʮʽʾ ʥʝ ʪʽʣʴʢʠ ʧʽʜʚʠʱʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʙʽʟʥʝʩʫ, ʘʣʝ ʡ 

ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʧʦʚʥʫ 

ʟʘʜʦʚʦʣʝʥʽʩʪʴ ʢʣʽʻʥʪʽʚ  
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ɸʥʦʪʘʮʽʷ. ʎʝʡ ʧʨʦʝʢʪ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʦʩʚʽʪʣʝʥʥʷʤ ʚ ʢʚʘʨʪʠʨʘʭ ʞʠʪʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ñɻʝʪʴʤʘʥʩʴʢʠʡò ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʪʝʭʥʦʣʦʛʽʡ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (IoT), ʟ ʘʢʮʝʥʪʦʤ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʽʥʪʝʨʬʝʡʩʫ iOS. 

ʋ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʝʨʝʜʦʚʽ ʨʽʰʝʥʥʷ ʜʣʷ ʟʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 

ʢʦʤʬʦʨʪʫ ʢʦʨʠʩʪʫʚʘʯʽʚ.  

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ESP32, iOS, Swift, IoT, ʨʝʞʠʤ ʨʦʙʦʪʠ.  
  
  

I. ɺʉʊʋʇ  

ʋ ʩʚʽʪʽ, ʜʝ ʪʝʭʥʦʣʦʛʽʾ ʩʪʨʽʤʢʦ ʨʦʟʚʠʚʘʶʪʴʩʷ, ʽʥʪʝʛʨʘʮʽʷ "ʨʦʟʫʤʥʠʭ" ʩʠʩʪʝʤ ʫ 

ʧʦʚʩʷʢʜʝʥʥʝ ʞʠʪʪʷ ʩʪʘʻ ʥʝ ʧʨʦʩʪʦ ʤʦʞʣʠʚʽʩʪʶ, ʘʣʝ ʡ ʘʢʪʫʘʣʴʥʦʶ ʥʝʦʙʭʽʜʥʽʩʪʶ. ʋ ʮʴʦʤʫ 

ʢʦʥʪʝʢʩʪʽ, ʚʝʣʠʢʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʩʪʚʦʨʝʥʥʶ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʦʩʚʽʪʣʝʥʥʷʤ, ʷʢʘ ʤʦʛʣʘ ʙ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʯʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʡʦʛʦ ʧʦʪʦʯʥʦʛʦ ʨʝʞʠʤʫ ʞʠʪʪʷ ʪʘ ʘʢʪʠʚʥʦʩʪʽ.   

ʎʷ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʨʦʟʨʦʙʮʽ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʫʧʨʘʚʣʽʥʥʷ 

ʦʩʚʽʪʣʝʥʥʷʤ ʚ ʜʦʤʘʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʂʦʥʮʝʧʮʽʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʦʙʽʣʴʥʦʛʦ 

ʜʦʜʘʪʢʘ ʜʣʷ iOS, ʱʦ ʚʟʘʻʤʦʜʽʻ ʟ ʧʣʘʪʦʶ ESP32, ʧʽʜʢʣʶʯʝʥʦʶ ʜʦ ʨʦʟʫʤʥʠʭ ʣʘʤʧʦʯʦʢ. ʆʜʥʘʢ, 

ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʟʚʠʯʘʡʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʦʩʚʽʪʣʝʥʥʷʤ,  ʧʽʜʭʽʜ ʧʦʣʷʛʘʻ ʚ ʘʚʪʦʤʘʪʠʯʥʦʤʫ 

ʘʜʘʧʪʫʚʘʥʥʽ ʦʩʚʽʪʣʝʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʢʦʨʠʩʪʫʚʘʯʘ (ʨʦʙʦʪʘ, ʩʦʥ, 

ʟʦʩʝʨʝʜʞʝʥʥʷ, ʨʝʬʣʝʢʩʽʷ, ʥʘʚʯʘʥʥʷ, ʪʦʱʦ).  

ʋ ʨʦʙʦʪʽ ʙʫʜʝ ʨʦʟʛʣʷʥʫʪʦ ʨʝʘʣʽʟʘʮʽʶ ʮʴʦʛʦ ʧʽʜʭʦʜʫ, ʟʦʢʨʝʤʘ ʚʠʟʥʘʯʝʥʥʷ ʨʝʞʠʤʽʚ 

ʨʦʙʦʪʠ ʪʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʫʧʨʘʚʣʽʥʥʷ ʦʩʚʽʪʣʝʥʥʷʤ ʯʝʨʝʟ ʤʝʨʝʞʫ Wi-Fi. ʊʘʢʠʡ ʧʽʜʭʽʜ 

ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʥʝ ʣʠʰʝ ʝʬʝʢʪʠʚʥʫ ʩʠʩʪʝʤʫ, ʘʣʝ ʡ ʩʪʚʦʨʠʪʠ ʢʦʤʬʦʨʪʥʝ ʪʘ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ.  

II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ  

ɼʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʨʦʟʫʤʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʧʦʚôʷʟʘʥʦ ʟ ʥʘʷʚʥʽʩʪʶ 

ʙʽʣʴʰʦʩʪʽ ʤʦʜʫʣʽʚ ʩʠʩʪʝʤʠ ʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʣʷ ʾʾ ʨʝʘʣʽʟʘʮʽʾ. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʧʦʪʨʝʙ,  ʩʭʦʞʽ 

ʧʨʦʧʦʟʠʮʽʾ ʥʘ ʨʠʥʢʫ ʪʘ ʽʥʥʦʚʘʮʽʾ.  ʆʩʥʦʚʥʠʡ ʩʪʘʥʜʘʨʪ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ï 802.11.  



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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III. ʈɽɿʋʃʔʊɸʊʀ ʊɸ ɸʅɸʃɯɿ  

ʈʝʟʫʣʴʪʘʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʦ ʚʠʷʚʣʝʥʥʷ ʙʘʛʘʪʴʦʭ ʧʝʨʝʚʘʛ ʩʠʩʪʝʤʠ ʦʩʚʽʪʣʝʥʥʷ ʟʽ 

ʟʤʽʥʥʠʤʠ ʨʝʞʠʤʘʤʠ, ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʧʨʷʤʠʭ ʘʥʘʣʦʛʽʚ. ɼʦ ʧʝʨʝʚʘʛ ʥʘʣʝʞʘʪʴ:  

¶ ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʫʤʦʚ: ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʯʥʦ ʘʜʘʧʪʫʻ ʦʩʚʽʪʣʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʟʤʽʥ ʫ ʩʝʨʝʜʦʚʠʱʽ. ʎʝ ʧʽʜʚʠʱʫʻ 

ʢʦʤʬʦʨʪ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ.  

¶ ʄʦʞʣʠʚʽʩʪʴ ʦʧʪʠʤʽʟʘʮʽʾ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʚʽʪʣʦʜʽʦʜʥʠʭ (LED) 

ʣʘʤʧ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ, ʘ ʩʠʩʪʝʤʘ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʤʦʞʝ ʚʠʤʢʥʫʪʠ ʩʚʽʪʣʦ ʚ ʧʫʩʪʠʭ ʧʨʠʤʽʱʝʥʥʷʭ, ʱʦ ʩʧʨʠʷʻ ʝʢʦʥʦʤʽʾ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ.  

¶ ʈʦʟʰʠʨʶʚʘʥʽʩʪʴ ʪʘ ʘʧʛʨʝʡʜʠ: ʉʠʩʪʝʤʘ ʨʦʟʨʦʙʣʝʥʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʦʞʣʠʚʦʩʪʽ 

ʤʘʡʙʫʪʥʽʭ ʘʧʛʨʝʡʜʽʚ ʪʘ ʨʦʟʰʠʨʝʥʴ, ʱʦ ʨʦʙʠʪʴ ʾʾ ʛʥʫʯʢʦʶ ʪʘ ʧʨʠʩʪʦʩʦʚʘʥʦʶ ʜʦ 

ʟʤʽʥ ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʯʘ.  

¶ ʂʦʤʬʦʨʪ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʽʩʪʴ: ɿʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʬʦʨʪʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʯʘ ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ.  

¶ ʃʝʛʢʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʥʘʣʘʰʪʫʚʘʥʥʷ: ʇʨʦʩʪʠʡ ʪʘ ʽʥʪʫʾʪʠʚʥʠʡ ʽʥʪʝʨʬʝʡʩ 

ʤʦʙʽʣʴʥʦʛʦ ʜʦʜʘʪʢʘ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʣʝʛʢʦ ʢʝʨʫʚʘʪʠ ʩʠʩʪʝʤʦʶ ʪʘ 

ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʦʩʦʙʠʩʪʽ ʥʘʣʘʰʪʫʚʘʥʥʷ.  

¶ ʇʽʜʚʠʱʝʥʥʷ ʞʠʪʪʻʚʦʛʦ ʨʽʚʥʷ: ɿʨʫʯʥʝ ʪʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʦʩʚʽʪʣʝʥʥʷ ʩʧʨʠʷʻ 

ʧʽʜʚʠʱʝʥʥʶ ʷʢʦʩʪʽ ʞʠʪʪʷ ʪʘ ʩʪʚʦʨʶʻ ʟʘʪʠʰʥʝ ʦʪʦʯʝʥʥʷ ʚ ʧʨʠʤʽʱʝʥʥʽ.  

ʅʘ ʨʠʩʫʥʢʫ 1 ʟʦʙʨʘʞʝʥʦ ʧʨʠʥʮʠʧ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʤʦʜʫʣʷʤʠ ʩʠʩʪʝʤʠ. ɼʦʤʘʰʥʷ 

ʙʝʟʜʨʦʪʦʚʘ ʤʝʨʝʞʘ ʤʘʻ ʭʦʩʪʠ ʫ ʚʠʛʣʷʜʽ ʩʤʘʨʪʬʦʥʫ ʢʦʨʠʩʪʫʚʘʯʘ ʥʘ ʙʘʟʽ ʆʉ iOS, ʪʘ ʤʦʜʫʣʴ 

ʫʧʨʘʚʣʽʥʥʷ ESP32. ʄʦʙʽʣʴʥʠʡ ʜʦʜʘʪʦʢ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʘʮʶʚʘʪʠ ʫ ʬʦʥʦʚʦʤʫ ʨʝʞʠʤʽ, ʪʘ 

ʟʤʽʥʶʚʘʪʠ ʨʝʞʠʤ ʨʦʙʦʪʠ ʦʩʚʽʪʣʝʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʦʙʨʘʥʦʛʦ ʨʝʞʠʤʫ ʟʦʩʝʨʝʜʞʝʥʥʷ ʥʘ 

ʩʤʘʨʪʬʦʥʽ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʬʨʝʡʤʚʦʨʢʫ User Notifications ʜʣʷ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Swift 

ʤʦʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ ʩʪʘʥ ʩʧʦʚʽʱʝʥʴ ʥʘ ʩʤʘʨʪʬʦʥʽ ʢʦʨʠʩʪʫʚʘʯʘ, ʽ ʧʽʜ ʢʦʞʝʥ ʩʪʘʥ ʥʘʜʘʚʘʪʠ 

ʽʥʩʪʨʫʢʮʽʾ ʤʦʜʫʣʶ ʫʧʨʘʚʣʽʥʥʷ ESP32.  

  
ʈʠʩʫʥʦʢ 1. ʇʨʠʥʮʠʧ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʤʦʜʫʣʷʤʠ ʩʠʩʪʝʤʠ.  
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IV. ʆɹɻʆɺʆʈɽʅʅʗ ʊɸ ɺʀʉʅʆɺʂʀ  

ʇʨʦʝʢʪ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʩʪʚʦʨʝʥʥʷ ʜʦʜʘʪʢʫ ʜʣʷ iOS, ʷʢʠʡ ʚʟʘʻʤʦʜʽʻ ʟ ESP32 ʯʝʨʝʟ 

ʣʦʢʘʣʴʥʫ Wi-Fi ʤʝʨʝʞʫ, ʤʦʜʫʣʴ ʫʧʨʘʚʣʽʥʥʷ ʥʘʜʘʻ ʽʥʩʪʨʫʢʮʽʾ ʜʣʷ ʧʽʜʢʣʶʯʝʥʠʭ ʜʦ ʥʴʦʛʦ 

ʜʞʝʨʝʣ ʦʩʚʽʪʣʝʥʥʷ ʯʝʨʝʟ Bluetooth.  

ɻʦʣʦʚʥʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʩʠʩʪʝʤʠ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʟʤʽʥʫ ʢʦʣʽʨʫ ʪʘ ʨʽʚʥʷ 

ʦʩʚʽʪʣʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʙʽʣʴʥʦʛʦ ʜʦʜʘʪʢʫ, ʘ ʪʘʢʦʞ ʘʚʪʦʤʘʪʠʯʥʝ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʨʝʞʠʤʠ 

ʟʦʩʝʨʝʜʞʝʥʥʷ ʪʘ ʘʢʪʠʚʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʘ.  

ɼʦʜʘʪʦʢ ʨʝʘʣʽʟʫʻ ʽʥʪʝʨʬʝʡʩ ʜʣʷ ʟʨʫʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʦʩʚʽʪʣʝʥʥʷʤ ʯʝʨʝʟ ʆʉ iOS, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʢʦʨʠʩʪʫʚʘʯʫ ʟʨʫʯʥʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ. ʉʠʩʪʝʤʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʝʨʝʜʦʚʽ 

ʪʝʭʥʦʣʦʛʽʾ IoT ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʨʦʟʫʤʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫ ʞʠʪʣʦʚʦʤʫ ʢʦʤʧʣʝʢʩʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʢʦʤʬʦʨʪʫ ʪʘ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ.  

ʇʨʦʝʢʪ ʜʝʤʦʥʩʪʨʫʻ ʫʩʧʽʰʥʫ ʽʥʪʝʛʨʘʮʽʶ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʧʣʘʪʬʦʨʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʽʰʝʥʥʷ ʫ ʩʬʝʨʽ ʨʦʟʫʤʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʚʽʜʢʨʠʚʘʶʪʴ 

ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʫ ʩʠʩʪʝʤʠ IoT ʫ ʞʠʪʣʦʚʠʭ 

ʧʨʠʤʽʱʝʥʥʷʭ.  
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ɸʥʦʪʘʮʽʷ. ɺ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʚʧʣʠʚ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʟ ʧʨʠʩʪʨʦʾʚ ɯʥʪʝʨʥʝʪʫ 

ʨʝʯʝʡ (IoT), ʥʘ ʨʝʘʢʮʽʾ ʦʨʛʘʥʽʟʤʫ ʣʶʜʠʥʠ. ʈʦʟʛʣʷʜʘʻʪʴʩʷ IoT ʷʢ ʯʘʩʪʠʥʘ ʝʢʦʩʠʩʪʝʤʠ ʞʠʪʪʷ, 

ʷʢʘ ʧʦʩʪʽʡʥʦ ʛʝʥʝʨʫʻ ʪʘ ʪʨʘʥʩʣʶʻ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʦʪʦʢʠ. ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ 

ʘʥʘʣʽʟ ʧʩʠʭʦʣʦʛʽʯʥʠʭ, ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʪʘ ʧʦʚʝʜʽʥʢʦʚʠʭ ʨʝʘʢʮʽʡ ʥʘ ʮʶ ʽʥʬʦʨʤʘʮʽʶ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʂʨʘʱʝ ʨʦʟʫʤʽʥʥʷ ʚʧʣʠʚʫ ʽʥʬʦʨʤʘʮʽʾ IoT ʥʘ ʨʝʘʢʮʽʾ ʦʨʛʘʥʽʟʤʫ 

ʣʶʜʠʥʠ. ʈʦʟʨʦʙʢʘ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʙʝʟʧʝʯʥʦʛʦ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ IoT-

ʧʨʠʩʪʨʦʾʚ.  

ʇʨʘʢʪʠʯʥʘ ʟʥʘʯʫʱʽʩʪʴ: ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʥʘ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʪʘ ʣʽʢʫʚʘʥʥʷ ʧʩʠʭʦʣʦʛʽʯʥʠʭ ʨʦʟʣʘʜʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʚʧʣʠʚʦʤ 

ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʙʝʟʧʝʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

IoT-ʧʨʠʩʪʨʦʾʚ ʜʦʧʦʤʦʞʫʪʴ ʤʽʥʽʤʽʟʫʚʘʪʠ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ ʚʧʣʠʚʫ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʩʪʘʥ 

ʟʜʦʨʦʚôʷ.  
 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: IoT, ʝʢʦʩʠʩʪʝʤʘ ʞʠʪʪʷ, ʽʥʬʦʨʤʘʮʽʷ, ʨʝʘʢʮʽʷ, ʧʦʚʝʜʽʥʢʘ.  
  
  

I. ɺʉʊʋʇ  

ɺ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ (IoT) ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʷʚʠʱʝʤ. ɿʘ 

ʧʨʦʛʥʦʟʘʤʠ ʧʨʦʚʽʜʥʦʾ ʩʚʽʪʦʚʦʾ ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʢʦʤʧʘʥʽʾ ʫ ʩʬʝʨʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

Gartner, ʜʦ 2025 ʨʦʢʫ ʙʫʜʝ ʧʽʜʢʣʶʯʝʥʦ ʜʦ IoT 50 ʤʽʣʴʷʨʜʽʚ ʧʨʠʩʪʨʦʾʚ. ɺʦʥʠ ʛʝʥʝʨʫʶʪʴ ʪʘ 

ʧʝʨʝʜʘʶʪʴ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʤʦʞʝ ʚʧʣʠʚʘʪʠ ʥʘ ʣʶʜʠʥʫ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ. ɺʦʥʘ 

ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʦʶ, ʘʣʝ ʡ ʪʘʢʦʞ ʙʫʪʠ ʥʘʜʤʽʨʥʦʶ, ʥʘʚ'ʷʟʣʠʚʦʶ ʘʙʦ ʥʘʚʽʪʴ ʰʢʽʜʣʠʚʦʶ [1].  

II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ  

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʦʤʧʣʝʢʩʥʠʡ ʤʝʪʦʜ, ʷʢʠʡ ʚʢʣʶʯʘʻ:   

¶ ɸʥʘʣʽʟ ʥʘʫʢʦʚʦʾ ʣʽʪʝʨʘʪʫʨʠ ʟ ʧʩʠʭʦʣʦʛʽʾ, ʬʽʟʽʦʣʦʛʽʾ ʪʘ ʧʦʚʝʜʽʥʢʦʚʦʾ ʧʩʠʭʦʣʦʛʽʾ. 

ɺ ʜʦʩʣʽʜʞʝʥʽ ʙʫʜʝ ʧʨʦʚʝʜʝʥʦ ʦʛʣʷʜ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ, ʧʨʠʩʚʷʯʝʥʠʭ ʚʧʣʠʚʫ 

ʽʥʬʦʨʤʘʮʽʾ IoT ʥʘ ʢʦʛʥʽʪʠʚʥʽ, ʝʤʦʮʽʡʥʽ ʪʘ ʧʦʚʝʜʽʥʢʦʚʽ ʨʝʘʢʮʽʾ ʣʶʜʠʥʠ.   

¶ ʇʨʦʚʝʜʝʥʥʷ ʦʧʠʪʫʚʘʥʴ ʪʘ ʘʥʢʝʪʫʚʘʥʥʷ ʣʶʜʝʡ, ʷʢʽ ʘʢʪʠʚʥʦ ʢʦʨʠʩʪʫʶʪʴʩʷ 

ʧʨʠʩʪʨʦʷʤʠ IoT. ʆʧʠʪʫʚʘʥʥʷ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʠʚʯʝʥʥʷ ʚʣʘʩʥʦʛʦ ʜʦʩʚʽʜʫ ʣʶʜʝʡ, 

ʧʦʚ'ʷʟʘʥʦʛʦ ʟ ʚʧʣʠʚʦʤ ʽʥʬʦʨʤʘʮʽʾ IoT ʥʘ ʾʭʥʻ ʞʠʪʪʷ.   



Proceedings  1st international scientific and practical conference çInformation Systems and Technology: Results and 
Prospectsè (IST 2024)", March 6, 2024 - K.: FIT TSNUK, 2024. 
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¶ ɺʠʚʯʝʥʥʷ ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʣʶʜʝʡ ʧʽʜ ʯʘʩ ʚʧʣʠʚʫ ʽʥʬʦʨʤʘʮʽʾ IoT. 

ɼʘʥʠʡ ʤʝʪʦʜ ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʚʠʚʯʝʥʥʷ:   

o ʢʦʛʥʽʪʠʚʥʠʭ ʨʝʘʢʮʽʡ (ʥʘʧʨʠʢʣʘʜ, ʢʦʥʮʝʥʪʨʘʮʽʾ ʫʚʘʛʠ, ʧʘʤ'ʷʪʽ, ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ),   

o ʝʤʦʮʽʡʥʠʭ ʨʝʘʢʮʽʡ (ʥʘʧʨʠʢʣʘʜ, ʩʪʨʝʩʫ, ʪʨʠʚʦʛʠ, ʟʘʜʦʚʦʣʝʥʥʷ),   

o ʧʦʚʝʜʽʥʢʦʚʠʭ ʨʝʘʢʮʽʡ (ʥʘʧʨʠʢʣʘʜ, ʘʢʪʠʚʥʦʩʪʽ, ʩʥʫ, ʭʘʨʯʦʚʠʭ ʟʚʠʯʦʢ) [2].  

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʙʽʣʴʰ ʪʦʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʙʫʜʝʤʦ 

ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʤʦʜʝʣʷʤʠ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ:  
 

¶ ʄʦʜʝʣʴ ʢʦʨʝʣʷʮʽʾ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʠʭ ʟʚ'ʷʟʢʽʚ ʤʽʞ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ IoT-ʧʨʠʩʪʨʦʾʚ ʪʘ ʢʦʛʥʽʪʠʚʥʠʤʠ, ʝʤʦʮʽʡʥʠʤʠ ʪʘ ʧʦʚʝʜʽʥʢʦʚʠʤʠ 

ʨʝʘʢʮʽʷʤʠ ʣʶʜʠʥʠ. ʄʘʪʝʤʘʪʠʯʥʦ ʮʝ ʚʠʨʘʞʘʻʪʴʩʷ ʷʢ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʇʽʨʩʦʥʘ: 

 

    (1) 

 

ʜʝ: 

ὶ ï ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʤʽʞ x ʪʘ y, 

ὼ, ώ - ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʠʭ x ʪʘ y ʚʽʜʧʦʚʽʜʥʦ, 

ὼӶ, ώ - ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ x ʪʘ y, 

n - ʢʽʣʴʢʽʩʪʴ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

 

¶ ʄʦʜʝʣʴ ʨʝʛʨʝʩʽʾ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʙʫʜʦʚʠ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ ʜʣʷ 

ʧʝʨʝʜʙʘʯʝʥʥʷ ʨʽʚʥʷ ʩʪʨʝʩʫ ʘʙʦ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫʚʘʛʠ ʥʘ ʦʩʥʦʚʽ ʦʙʩʷʛʫ ʚʠʢʦʨʠʩʪʘʥʥʷ IoT-

ʧʨʠʩʪʨʦʾʚ. 

ʇʨʦʩʪʘ ʣʽʥʽʡʥʘ ʨʝʛʨʝʩʽʷ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʟʘʧʠʩ: 

 

     (2) 

 

ʜʝ: 

y - ʟʘʣʝʞʥʘ ʟʤʽʥʥʘ (ʨʽʚʝʥʴ ʩʪʨʝʩʫ), 

x - ʥʝʟʘʣʝʞʥʘ ʟʤʽʥʥʘ (ʦʙʩʷʛ ʚʠʢʦʨʠʩʪʘʥʥʷ IoT-ʧʨʠʩʪʨʦʾʚ), 

m - ʢʦʝʬʽʮʽʻʥʪ ʥʘʭʠʣʫ (ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʟʘʣʝʞʥʦʩʪʽ), 

c - ʚʽʣʴʥʠʡ ʯʣʝʥ (ʟʥʘʯʝʥʥʷ y ʧʨʠ x = 0). 

 

¶ ʄʦʜʝʣʴ ʘʥʘʣʽʟʫ ʯʘʩʦʚʠʭ ʨʷʜʽʚ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʘʥʘʣʽʟʫ ʟʤʽʥ ʫ 

ʧʩʠʭʦʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʘʭ ʣʶʜʠʥʠ ʟʘʣʝʞʥʦ ʚʽʜ ʚʧʣʠʚʫ ʽʥʬʦʨʤʘʮʽʾ IoT ʧʨʦʪʷʛʦʤ 

ʧʝʚʥʦʛʦ ʯʘʩʫ. 

ʇʨʦʩʪʘ ʤʦʜʝʣʴ ʟʤʽʥʠ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʟ ʯʘʩʦʤ: 

 

     (3) 

 

ʜʝ: 

‘ - ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚ ʤʦʤʝʥʪ ʯʘʩʫ t, 

ὼ - ʟʥʘʯʝʥʥʷ ʚ ʤʦʤʝʥʪ ʯʘʩʫ i, 

n - ʢʽʣʴʢʽʩʪʴ ʩʧʦʩʪʝʨʝʞʝʥʴ [3]. 



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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III. ʈɽɿʋʃʔʊɸʊʀ ʊɸ ɸʅɸʃɯɿ 

ʇʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʣʦ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ: 

1. ɺʧʣʠʚ ʽʥʬʦʨʤʘʮʽʾ IoT ʥʘ ʢʦʛʥʽʪʠʚʥʽ ʨʝʘʢʮʽʾ: 

¶ ʂʦʥʮʝʥʪʨʘʮʽʷ ʫʚʘʛʠ: ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʧʠʪʫʚʘʥʥʷ, 65% ʨʝʩʧʦʥʜʝʥʪʽʚ ʚʽʜʟʥʘʯʠʣʠ, ʱʦ 

ʚʽʜʯʫʚʘʶʪʴ ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫʚʘʛʠ ʧʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ IoT-ʧʨʠʩʪʨʦʾʚ. 

ʇʨʠʯʠʥʦʶ ʮʴʦʛʦ ʤʦʞʝ ʙʫʪʠ, ʧʦʩʪʽʡʥʠʡ ʧʦʪʽʢ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʟ ʮʠʭ 

ʧʨʠʩʪʨʦʾʚ. 

¶ ʇʘʤ'ʷʪʴ: ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʣʶʜʠ, 

ʷʢʽ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʢʦʨʠʩʪʫʶʪʴʩʷ IoT-ʧʨʠʩʪʨʦʷʤʠ, ʯʘʩʪʽʰʝ ʩʢʘʨʞʘʪʴʩʷ ʥʘ 

ʧʨʦʙʣʝʤʠ ʟ ʧʘʤ'ʷʪʪʶ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʤʦʟʦʢ ʥʝ ʚʩʪʠʛʘʻ ʦʙʨʦʙʣʷʪʠ ʪʘ 

ʟʘʧʘʤ'ʷʪʦʚʫʚʘʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʽʥʬʦʨʤʘʮʽʾ. 

¶ ʇʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ: ɿ ʜʝʷʢʠʭ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʤʽʪʥʦ, ʱʦ IoT-ʧʨʠʩʪʨʦʾ 

ʤʦʞʫʪʴ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʧʨʦʮʝʩ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʧʦʚ'ʷʟʘʥʦ ʟ 

ʪʠʤ, ʱʦ ʣʶʜʠ, ʷʢʽ ʧʦʩʪʽʡʥʦ ʧʦʢʣʘʜʘʶʪʴʩʷ ʥʘ ʽʥʬʦʨʤʘʮʽʶ ʟ IoT-ʧʨʠʩʪʨʦʾʚ, ʚʪʨʘʯʘʶʪʴ 

ʥʘʚʠʯʢʫ ʩʘʤʦʩʪʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

 

2. ɺʧʣʠʚ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʝʤʦʮʽʡʥʽ ʨʝʘʢʮʽʾ ʣʶʜʠʥʠ: 

¶ ʉʪʨʝʩ: ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʧʠʪʫʚʘʥʥʷ, 45% ʨʝʩʧʦʥʜʝʥʪʽʚ ʚʽʜʟʥʘʯʠʣʠ, ʱʦ ʚʽʜʯʫʚʘʶʪʴ 

ʧʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ ʩʪʨʝʩʫ ʧʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ IoT-ʧʨʠʩʪʨʦʾʚ. ʇʨʠʯʠʥʦʶ ʮʴʦʛʦ ʤʦʞʝ 

ʙʫʪʠ ʧʦʩʪʽʡʥʘ ʚʟʘʻʤʦʜʽʷ ʟ ʧʦʪʦʢʦʤ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʟ ʮʠʭ ʧʨʠʩʪʨʦʾʚ, ʘ ʪʘʢʦʞ ʟ 

ʦʯʽʢʫʚʘʥʥʷʤ, ʱʦ ʣʶʜʠʥʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʧʦʩʪʽʡʥʦ ʥʘ ʟʚ'ʷʟʢʫ. 

¶ ʊʨʠʚʦʛʘ: ɼʝʷʢʽ ʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʧʦʢʘʟʘʣʠ, ʱʦ IoT-ʧʨʠʩʪʨʦʾ ʤʦʞʫʪʴ ʧʦʩʠʣʶʚʘʪʠ 

ʧʦʯʫʪʪʷ ʪʨʠʚʦʛʠ ʫ ʣʶʜʝʡ, ʷʢʽ ʚʞʝ ʤʘʶʪʴ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʮʴʦʛʦ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʥʘʩʣʽʜʢʦʤ 

ʪʦʛʦ, ʱʦ ʢʦʨʠʩʪʫʚʘʥʥʷ IoT-ʧʨʠʩʪʨʦʷʤʠ ʩʪʚʦʨʶʻ ʚʽʜʯʫʪʪʷ ʧʦʩʪʽʡʥʦʛʦ ʢʦʥʪʨʦʣʶ 

ʩʠʪʫʘʮʽʾ. 

¶ ɿʘʜʦʚʦʣʝʥʥʷ: ʂʦʨʠʩʪʫʚʘʥʥʷ IoT-ʧʨʠʩʪʨʦʷʤʠ ʪʘʢʦʞ ʤʦʞʝ ʧʨʠʥʦʩʠʪʠ ʣʶʜʠʥʽ 

ʟʘʜʦʚʦʣʝʥʥʷ ʧʨʠ ʩʧʽʣʢʫʚʘʥʽ, ʨʦʟʚʘʛʘʭ ʘʙʦ ʩʘʤʦʦʩʚʽʪʽ. 

 

3. ɺʧʣʠʚ ʽʥʬʦʨʤʘʮʽʾ IoT ʥʘ ʧʦʚʝʜʽʥʢʦʚʽ ʨʝʘʢʮʽʾ: 

¶ ɸʢʪʠʚʥʽʩʪʴ: ɹʫʣʦ ʧʦʤʽʯʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ IoT-ʧʨʠʩʪʨʦʾʚ ʤʦʞʝ ʩʪʠʤʫʣʶʚʘʪʠ 

ʣʶʜʝʡ ʜʦ ʙʽʣʴʰʦʾ ʬʽʟʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʥʘʧʨʠʢʣʘʜ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʽʪʥʝʩ-ʙʨʘʩʣʝʪʽʚ ʘʙʦ 

ʩʤʘʨʪ-ʛʦʜʠʥʥʠʢʽʚ. 

¶ ʉʦʥ: ɺ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ IoT-ʧʨʠʩʪʨʦʾ ʤʦʞʫʪʴ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʪʠ ʥʘ ʷʢʽʩʪʴ ʩʥʫ, ʥʘʧʨʠʢʣʘʜ, ʯʝʨʝʟ ʷʩʢʨʘʚʝ ʩʚʽʪʣʦ ʝʢʨʘʥʽʚ ʘʙʦ ʧʦʩʪʽʡʥʝ 

ʦʯʽʢʫʚʘʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ. 

¶ ʍʘʨʯʫʚʘʥʥʷ: ʂʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ IoT-ʧʨʠʩʪʨʦʾ ʜʣʷ ʢʦʥʪʨʦʣʶ 

ʚʣʘʩʥʦʛʦ ʭʘʨʯʫʚʘʥʥʷ, ʱʦ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʟ ʥʘʜʤʽʨʥʦʶ ʚʘʛʦʶ ʘʙʦ ʽʥʰʠʤʠ ʧʨʦʙʣʝʤʘʤʠ 

ʟʽ ʟʜʦʨʦʚ'ʷʤ [4, 5].  

IV. ʆɹɻʆɺʆʈɽʅʅʗ ʊɸ ɺʀʉʅʆɺʂʀ  

ɺʧʣʠʚ ʽʥʬʦʨʤʘʮʽʾ IoT ʥʘ ʦʨʛʘʥʽʟʤ ʣʶʜʠʥʠ ʻ ʩʢʣʘʜʥʠʤ ʽ ʙʘʛʘʪʦʛʨʘʥʥʠʤ ʧʠʪʘʥʥʷʤ. ʎʝʡ 

ʚʧʣʠʚ ʤʦʞʝ ʙʫʪʠ ʷʢ ʧʦʟʠʪʠʚʥʠʤ, ʪʘʢ ʽ ʥʝʛʘʪʠʚʥʠʤ, ʮʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ, ʪʘʢʠʭ 

ʷʢ: ʪʠʧ IoT-ʧʨʠʩʪʨʦʶ, ʯʘʩʪʦʪʘ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʣʶʜʠʥʠ ʪʘ ʽʥʰʽ. 

ʊʦʤʫ ʚʠʟʥʘʯʠʤʦ ʜʝʷʢʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʙʝʟʧʝʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ IoT-ʧʨʠʩʪʨʦʾʚ:  

¶ ʆʙʤʝʞʝʥʥʷ ʯʘʩʫ ʚʠʢʦʨʠʩʪʘʥʥʷ IoT-ʧʨʠʩʪʨʦʾʚ.  

¶ ʅʝʦʙʭʽʜʥʦ ʨʦʙʽʪʠ ʧʝʨʝʨʚʠ ʚ ʨʦʙʦʪʽ ʟ IoT-ʧʨʠʩʪʨʦʷʤʠ, ʱʦʙ ʜʘʪʠ ʤʦʟʢʫ 

ʚʽʜʧʦʯʠʪʠ.  

¶ ɺʠʤʠʢʘʪʠ IoT-ʧʨʠʩʪʨʦʾ ʚʥʦʯʽ, ʱʦʙ ʥʝ ʧʦʨʫʰʫʚʘʪʠ ʩʦʥ.  
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¶ ɺʠʢʦʨʠʩʪʦʚʫʚʘʪʠ IoT-ʧʨʠʩʪʨʦʾ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʢʦʨʠʩʥʦʾ ʪʘ ʧʦʪʨʽʙʥʦʾ ʚʘʤ 

ʽʥʬʦʨʤʘʮʽʾ.  

¶ ʅʝ ʜʦʟʚʦʣʷʪʠ IoT-ʧʨʠʩʪʨʦʷʤ ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʣʘʩʥʝ ʞʠʪʪʷ.  

ɼʫʞʝ ʚʘʞʣʠʚʦ ʧʘʤ'ʷʪʘʪʠ, ʱʦ IoT-ʧʨʠʩʪʨʦʾ ï ʮʝ ʣʠʰʝ ʽʥʩʪʨʫʤʝʥʪʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʢʦʨʠʩʥʠʤʠ ʘʙʦ ʰʢʽʜʣʠʚʠʤʠ, ʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʷʢ ʚʠ ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʻʪʝ.   
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ɸʥʦʪʘʮʽʷ. ɼʦʩʣʽʜʞʝʥʦ ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ IoT ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ 

ʙʽʙʣʽʦʪʝʢʠ. ʈʦʟʛʣʷʥʫʪʦ ʦʩʥʦʚʥʽ ʘʩʧʝʢʪʠ ʧʨʦʝʢʪʫ, ʪʘʢʽ ʷʢ ʽʥʪʝʛʨʘʮʽʷ ʩʝʥʩʦʨʽʚ, ʟʙʽʨ ʪʘ ʘʥʘʣʽʟ 

ʜʘʥʠʭ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʽʚ ʫʧʨʘʚʣʽʥʥʷ ʙʽʙʣʽʦʪʝʯʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. ʈʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʨʠʷʶʪʴ ʧʦʢʨʘʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʜʦʩʪʫʧʥʦʩʪʽ ʧʦʩʣʫʛ ʙʽʙʣʽʦʪʝʢʠ.  

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʙʽʙʣʽʦʪʝʢʘ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʙʽʙʣʽʦʪʝʢʘ, IoT, IoT ʩʠʩʪʝʤʘ.  
  
  

I. ɺʉʊʋʇ  

ɺ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʙʽʙʣʽʦʪʝʢʠ ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ 

ʟʘʙʝʟʧʝʯʝʥʥʽ ʜʦʩʪʫʧʫ ʜʦ ʟʥʘʥʴ ʪʘ ʢʫʣʴʪʫʨʥʦʾ ʩʧʘʜʱʠʥʠ. ɿ ʨʦʟʚʠʪʢʦʤ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ 

ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʽʜʭʦʜʽʚ, ʪʘʢʠʭ ʷʢ ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ (IoT), ʙʽʙʣʽʦʪʝʢʠ ʧʝʨʝʭʦʜʷʪʴ 

ʜʦ ʥʦʚʦʛʦ ʝʪʘʧʫ ʩʚʦʛʦ ʨʦʟʚʠʪʢʫ. IoT ʚʽʜʢʨʠʚʘʻ ʧʝʨʝʜ ʥʠʤʠ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʧʦʣʝʛʰʫʶʪʴ ʜʦʩʪʫʧ ʜʦ ʨʝʩʫʨʩʽʚ, ʦʧʪʠʤʽʟʫʶʪʴ ʫʧʨʘʚʣʽʥʥʷ 

ʙʽʙʣʽʦʪʝʯʥʠʤʠ ʢʦʣʝʢʮʽʷʤʠ ʪʘ ʧʦʢʨʘʱʫʶʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ.  

ʉʠʩʪʝʤʠ IoT ʚ ʙʽʙʣʽʦʪʝʢʘʭ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʚ ʩʝʙʝ ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʨʠʩʪʨʦʾ, ʪʘʢʽ ʷʢ 

ʩʝʥʩʦʨʠ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʦʣʦʛʦʩʪʽ, RFID-ʤʽʪʢʠ ʜʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʪʘ 

ʚʽʜʩʪʝʞʝʥʥʷ ʢʥʠʞʦʢ, ʢʘʤʝʨʠ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʠʤʽʱʝʥʴ ʪʘ ʙʝʟʣʽʯ ʽʥʰʠʭ. ʎʽ ʧʨʠʩʪʨʦʾ 

ʤʦʞʫʪʴ ʙʫʪʠ ʧʽʜʢʣʶʯʝʥʽ ʜʦ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʙʠʨʘʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʚʝʣʠʢʽ 

ʦʙʩʷʛʠ ʜʘʥʠʭ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʫʧʨʘʚʣʽʥʥʷ ʙʽʙʣʽʦʪʝʢʦʶ.  

ʇʨʦʪʝ ʚʧʨʦʚʘʜʞʝʥʥʷ IoT ʩʠʩʪʝʤ ʫ ʙʽʙʣʽʦʪʝʢʠ ʪʘʢʦʞ ʚʠʤʘʛʘʻ ʚʠʨʽʰʝʥʥʷ ʨʷʜʫ ʪʝʭʥʽʯʥʠʭ, 

ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʪʘ ʝʪʠʯʥʠʭ ʧʠʪʘʥʴ. ʅʘʧʨʠʢʣʘʜ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ 

ʜʘʥʠʭ, ʟʙʠʨʘʻʤʠ ʧʨʠʩʪʨʦʷʤʠ, ʧʽʜʪʨʠʤʢʘ ʩʫʤʽʩʥʦʩʪʽ ʤʽʞ ʨʽʟʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʜʦʩʪʫʧʥʦʩʪʽ ʜʣʷ ʚʩʽʭ ʢʘʪʝʛʦʨʽʡ ʢʦʨʠʩʪʫʚʘʯʽʚ.  

ʎʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʚʠʚʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ IoT ʚ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʙʽʙʣʽʦʪʝʯʥʠʭ ʩʠʩʪʝʤʘʭ ʪʘ ʨʦʟʨʦʙʢʫ ʧʨʘʢʪʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʾʭ 

ʚʧʨʦʚʘʜʞʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʧʦʤʦʞʫʪʴ ʨʦʟʨʦʙʥʠʢʘʤ ʪʝʭʥʦʣʦʛʽʡ, 

ʙʽʙʣʽʦʪʝʯʥʠʤ ʧʨʘʮʽʚʥʠʢʘʤ ʪʘ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘʤ ʧʨʠʡʤʘʪʠ ʦʙʛʨʫʥʪʦʚʘʥʽ ʨʽʰʝʥʥʷ ʱʦʜʦ 

ʤʦʜʝʨʥʽʟʘʮʽʾ ʙʽʙʣʽʦʪʝʯʥʠʭ ʩʝʨʚʽʩʽʚ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ.   

II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ  

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʘʥʽ ʧʨʦ ʩʪʨʫʢʪʫʨʫ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʙʽʙʣʽʦʪʝʢʠ, ʚʢʣʶʯʘʶʯʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʦʣʝʢʮʽʾ ʢʥʠʛ, ʚʽʜʚʽʜʫʚʘʥʽʩʪʴ, ʧʨʦʮʝʩʠ ʚʠʜʘʯʽ ʪʘ 

ʧʦʚʝʨʥʝʥʥʷ ʣʽʪʝʨʘʪʫʨʠ ʪʦʱʦ.  

https://orcid.org/0000-0002-9669-2579
mailto:olha.kravchenko@knu.ua
https://orcid.org/0009-0006-8534-7370


Proceedings  1st international scientific and practical conference çInformation Systems and Technology: Results and 
Prospectsè (IST 2024)", March 6, 2024 - K.: FIT TSNUK, 2024. 

 

 
87 

ʊʘʢʦʞ ʟʙʠʨʘʣʠʩʷ ʜʘʥʽ ʚʽʜ ʩʝʥʩʦʨʽʚ ʪʘ ʽʥʰʠʭ IoT ʧʨʠʩʪʨʦʾʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ 

ʙʽʙʣʽʦʪʝʮʽ, ʪʘʢʠʭ ʷʢ ʜʘʥʽ ʧʨʦ ʪʝʤʧʝʨʘʪʫʨʫ, ʚʦʣʦʛʽʩʪʴ, ʨʫʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʦʱʦ.  
 

ʋ ʭʦʜʽ ʨʦʙʦʪʠ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʪʘʢʽ ʤʝʪʦʜʠ:  

¶ ɸʥʘʣʽʟ ʚʠʤʦʛ: ʧʦʯʘʪʢʦʚʠʡ ʝʪʘʧ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʚ ʫ ʚʠʚʯʝʥʥʽ ʚʠʤʦʛ ʜʦ 

ʙʽʙʣʽʦʪʝʯʥʦʾ ʩʠʩʪʝʤʠ, ʚʨʘʭʦʚʫʶʯʠ ʧʦʪʨʝʙʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʤʦʞʣʠʚʦʩʪʽ 

ʚʧʨʦʚʘʜʞʝʥʥʷ IoT.  

¶ ʈʦʟʨʦʙʢʘ ʩʠʩʪʝʤʠ: ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʚʠʤʦʛ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʪʘ 

ʬʫʥʢʮʽʦʥʘʣ ʩʠʩʪʝʤʠ IoT ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʙʽʙʣʽʦʪʝʯʥʠʭ ʧʨʦʮʝʩʽʚ.  

¶ ʊʝʩʪʫʚʘʥʥʷ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʠ: ʧʨʦʚʦʜʠʣʠʩʷ ʪʝʩʪʦʚʽ ʟʘʧʫʩʢʠ ʩʠʩʪʝʤʠ ʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʠ ʟ ʤʝʪʦʶ ʦʮʽʥʢʠ ʾʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʟʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ.  

¶ ɸʥʘʣʽʟ ʜʘʥʠʭ: ʜʘʥʽ, ʟʽʙʨʘʥʽ ʚʽʜ ʩʝʥʩʦʨʽʚ ʪʘ ʽʥʰʠʭ ʜʞʝʨʝʣ, ʘʥʘʣʽʟʫʚʘʣʠʩʷ ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ, ʚʠʷʚʣʝʥʥʷ ʧʨʦʙʣʝʤʥʠʭ ʩʠʪʫʘʮʽʡ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 

ʱʦʜʦ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʫʧʨʘʚʣʽʥʥʷ ʙʽʙʣʽʦʪʝʢʦʶ.  

III. ʈɽɿʋʃʔʊɸʊʀ ʊɸ ɸʅɸʃɯɿ  

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʴ ʤʠ ʜʦʩʷʛʣʠ ʪʘʢʠʭ ʨʝʟʫʣʴʪʘʪʽʚ:  

¶ ʇʦʢʨʘʱʝʥʥʷ ʜʦʩʪʫʧʥʦʩʪʽ ʨʝʩʫʨʩʽʚ: ɿʘʚʜʷʢʠ ʚʧʨʦʚʘʜʞʝʥʥʶ IoT ʩʠʩʪʝʤʠ 

ʢʦʨʠʩʪʫʚʘʯʽ ʦʪʨʠʤʘʣʠ ʟʨʫʯʥʠʡ ʜʦʩʪʫʧ ʜʦ ʙʽʙʣʽʦʪʝʯʥʠʭ ʨʝʩʫʨʩʽʚ ʯʝʨʝʟ ʦʥʣʘʡʥ-

ʢʘʪʘʣʦʛʠ ʪʘ ʤʦʙʽʣʴʥʽ ʜʦʜʘʪʢʠ.  

¶ ʆʧʪʠʤʽʟʘʮʽʷ ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ: ʉʠʩʪʝʤʘ IoT ʜʦʟʚʦʣʠʣʘ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ 

ʧʨʦʮʝʩʠ ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ ʪʘ ʚʽʜʩʪʝʞʝʥʥʷ ʢʥʠʛ, ʱʦ ʩʧʨʠʷʣʦ ʧʦʢʨʘʱʝʥʥʶ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ ʙʽʙʣʽʦʪʝʢʠ.  

¶ ʇʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ: ɿʙʽʨ ʪʘ ʘʥʘʣʽʟ ʜʘʥʠʭ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ 

ʜʦʟʚʦʣʠʚ ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʧʦʪʨʝʙʠ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ 

ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʢʣʽʻʥʪʽʚ.  

  

ɸʥʘʣʽʟ IoT ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʙʽʙʣʽʦʪʝʢʠ ʥʘʜʘʻ ʥʘʩʪʫʧʥʽ ʜʘʥʽ:  

¶ ɽʬʝʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ: ɸʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ IoT ʩʠʩʪʝʤʠ ʧʨʠʟʚʝʣʦ 

ʜʦ ʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʚʠʛʣʷʜʽ ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʙʽʙʣʽʦʪʝʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʪʘ ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʫʪʠʥʥʠʭ ʟʘʚʜʘʥʴ.  

¶ ɺʠʢʣʠʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ: ʆʜʥʘʢ, ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʨʷʜ ʚʠʢʣʠʢʽʚ, ʪʘʢʠʭ ʷʢ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʽʙʝʨʙʝʟʧʝʢʠ ʪʘ ʧʨʠʚʘʪʥʦʩʪʽ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʧʠʪʘʥʥʷ 

ʩʫʤʽʩʥʦʩʪʽ ʟ ʽʩʥʫʶʯʠʤʠ ʩʠʩʪʝʤʘʤʠ. ɼʣʷ ʫʩʧʽʰʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʮʠʭ ʧʨʦʝʢʪʽʚ 

ʥʝʦʙʭʽʜʥʦ ʫʚʘʞʥʦ ʚʠʚʯʠʪʠ ʪʘ ʚʠʨʽʰʠʪʠ ʮʽ ʘʩʧʝʢʪʠ.  

IV. ʆɹɻʆɺʆʈɽʅʅʗ ʊɸ ɺʀʉʅʆɺʂʀ  

ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (IoT) ʫ ʘʚʪʦʤʘʪʠʟʦʚʘʥʫ ʙʽʙʣʽʦʪʝʢʫ ʻ ʢʨʦʢʦʤ 

ʚʧʝʨʝʜ ʫ ʩʫʯʘʩʥʽʡ ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʝʚʦʣʶʮʽʾ. ʎʷ ʽʥʥʦʚʘʮʽʷ ʚʽʜʢʨʠʚʘʻ ʰʠʨʦʢʽ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ 

ʧʦʢʨʘʱʝʥʥʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʙʽʙʣʽʦʪʝʯʥʠʤʠ 

ʨʝʩʫʨʩʘʤʠ.  

ɿʘ ʜʦʧʦʤʦʛʦʶ IoT ʧʨʠʩʪʨʦʾʚ ʪʘ ʩʝʥʩʦʨʽʚ, ʙʽʙʣʽʦʪʝʢʘ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʟʨʫʯʥʠʡ ʜʦʩʪʫʧ 

ʜʦ ʩʚʦʾʭ ʨʝʩʫʨʩʽʚ ʯʝʨʝʟ ʦʥʣʘʡʥ-ʢʘʪʘʣʦʛʠ ʪʘ ʤʦʙʽʣʴʥʽ ʜʦʜʘʪʢʠ, ʱʦ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʯʽʚ.  

ʆʜʥʘʢ, ʨʘʟʦʤ ʽʟ ʧʝʨʝʚʘʛʘʤʠ, ʽʩʥʫʶʪʴ ʽ ʚʠʢʣʠʢʠ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʚʠʨʽʰʫʚʘʪʠ. ɿʦʢʨʝʤʘ, 

ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʢʽʙʝʨʙʝʟʧʝʢʫ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ ʜʘʥʠʭ, ʱʦ ʟʙʠʨʘʶʪʴʩʷ ʚʽʜ ʩʝʥʩʦʨʽʚ, 

ʘ ʪʘʢʦʞ ʚʠʨʽʰʠʪʠ ʧʠʪʘʥʥʷ ʩʫʤʽʩʥʦʩʪʽ ʥʦʚʦʾ ʩʠʩʪʝʤʠ ʟ ʽʩʥʫʶʯʠʤʠ ʙʽʙʣʽʦʪʝʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ.  



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 

 

 
88 

ʎʽ ʚʠʢʣʠʢʠ ʚʠʤʘʛʘʶʪʴ ʫʚʘʞʥʦʛʦ ʪʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʩʧʽʰʥʦʩʪʽ 

ʚʧʨʦʚʘʜʞʝʥʥʷ IoT ʚ ʙʽʙʣʽʦʪʝʢʫ.  

ʋ ʧʽʜʩʫʤʢʫ, ʚʧʨʦʚʘʜʞʝʥʥʷ IoT ʩʠʩʪʝʤʠ ʚ ʘʚʪʦʤʘʪʠʟʦʚʘʥʫ ʙʽʙʣʽʦʪʝʢʫ ʤʘʻ ʚʝʣʠʢʠʡ 

ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ 

ʨʝʩʫʨʩʘʤʠ. ʎʝʡ ʢʨʦʢ ʫʧʝʨʝʜ ʻ ʢʣʶʯʦʚʠʤ ʫ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʠʭ ʙʽʙʣʽʦʪʝʯʥʠʭ ʩʝʨʚʽʩʽʚ, ʧʨʦʪʝ 

ʚʠʤʘʛʘʻ ʫʚʘʞʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʚʠʨʽʰʝʥʥʷ ʨʷʜʫ ʪʝʭʥʽʯʥʠʭ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʘʩʧʝʢʪʽʚ.  

ɼɾɽʈɽʃɸ  

1. Qi Zhou (2024) Smart library architecture based on internet of things and software defined 

networking. Heliyon  

2. Bayani Majid , Segura Alberto, Alvarado Marjorie (2018) IoT-Based Library Automation and 

Monitoring system: Developing an Implementation framework of Implementation.  E-Ciencias de la 

Informacion  

  

 

ʆʃʔɻɸ ʂʈɸɺʏɽʅʂʆ ð ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ 

ʪʝʭʥʦʣʦʛʽʡ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ (ʂʠʾʚ, 

ʋʢʨʘʾʥʘ). ʅʘʫʢʦʚʽ ʽʥʪʝʨʝʩʠ: ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʘʚʠʣ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʥʘ ʦʩʥʦʚʽ ʧʦʚʝʜʽʥʢʦʚʦʾ ʝʢʦʥʦʤʽʢʠ, ʟʘʩʪʦʩʫʚʘʥʥʷ 

ɯʦʊ.  

 

ʆʃɽʂʉɸʅɼʈ ʂʆʅɼʈɸʊʆɺ ʦʪʨʠʤʘʚ ʧʦʚʥʫ ʟʘʛʘʣʴʥʫ ʩʝʨʝʜʥʶ ʦʩʚʽʪʫ ʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽʡ 

ʰʢʦʣʽ ˉ173 (ʂʠʾʚ, ʋʢʨʘʾʥʘ) ʽ ʧʨʝʪʝʥʜʫʻ ʥʘ ʩʪʫʧʽʥʴ ʙʘʢʘʣʘʚʨʘ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤ ʽʥʪʝʨʥʝʪ 

ʨʝʯʝʡ ʫ ʂʠʾʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ (ʂʠʾʚ, ʋʢʨʘʾʥʘ) ʚ 

2024 ʨʦʮʽ. ʉʝʨʝʜ ʥʘʫʢʦʚʠʭ ʽʥʪʝʨʝʩʽʚ ð ʩʠʩʪʝʤʠ ʽʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʪʘ ʨʦʟʨʦʙʢʘ ʢʦʤʧʣʝʢʩʥʠʭ 

ʩʠʩʪʝʤ 

  



Proceedings  1st international scientific and practical conference çInformation Systems and Technology: Results and 
Prospectsè (IST 2024)", March 6, 2024 - K.: FIT TSNUK, 2024. 

 

 
89 

ʈʆɿʈʆɹʂɸ ɯʅʊɽɻʈʆɺɸʅʆɰ ɯʆʊ ʇʃɸʊʌʆʈʄʀ ɼʃʗ ʄʆʅɯʊʆʈʀʅɻʋ ʊɸ 
ʆʇʊʀʄɯɿɸʎɯɰ ɽʅɽʈɻʆʉʇʆɾʀɺɸʅʅʗ ʊɸ ʋʇʈɸɺʃɯʅʅʗ ɿɸʇɸʉɸʄʀ ʋ 
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ʎʷ ʨʦʙʦʪʘ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʨʦʟʨʦʙʮʽ ʽʥʪʝʛʨʦʚʘʥʦʾ ɯʦʊ ʧʣʘʪʬʦʨʤʠ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ 

ʦʧʪʠʤʽʟʘʮʽʾ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ ʚ ʤʽʩʴʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʪʘ 

ʨʦʟʜʨʽʙʥʽʡ ʪʦʨʛʽʚʣʽ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜ ʝʢʩʧʦʥʝʥʮʽʡʥʦʛʦ ʟʛʣʘʜʞʫʚʘʥʥʷ ʜʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʧʠʪʫ, ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʻ, ʷʢ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʪʘ ʘʥʘʣʽʟ ʚʝʣʠʢʠʭ ʜʘʥʠʭ 

ʤʦʞʫʪʴ ʦʧʪʠʤʽʟʫʚʘʪʠ ʣʘʥʮʶʛʠ ʧʦʩʪʘʚʦʢ ʪʘ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ. ʈʝʟʫʣʴʪʘʪʠ ʚʢʘʟʫʶʪʴ ʥʘ 

ʟʥʘʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʫ ʟʤʝʥʰʝʥʥʽ ʚʠʪʨʘʪ ʥʘ ʝʥʝʨʛʽʶ ʪʘ 

ʧʽʜʚʠʱʝʥʥʽ ʪʦʯʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ, ʥʘʜʘʶʯʠ ʧʨʘʢʪʠʯʥʽ ʧʝʨʝʚʘʛʠ ʜʣʷ ʤʽʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʨʦʟʜʨʽʙʥʦʾ ʩʬʝʨʠ.  

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ:  ʄʦʥʽʪʦʨʠʥʛ, IoT, ʆʧʪʠʤʽʟʘʮʽʷ, ʊʦʨʛʽʚʣʷ.  
  
  

I. ɺʉʊʋʇ  

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʜʝ ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʪʘ ʝʬʝʢʪʠʚʥʝ 

ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʧʽʜʧʨʠʻʤʩʪʚ ʫʩʽʭ ʤʘʩʰʪʘʙʽʚ, ʚʢʣʶʯʥʦ 

ʟ ʤʽʩʴʢʠʤ ʛʦʩʧʦʜʘʨʩʪʚʦʤ ʪʘ ʨʦʟʜʨʽʙʥʦʶ ʪʦʨʛʽʚʣʝʶ, ʪʝʭʥʦʣʦʛʽʾ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (ɯʦʊ) 

ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ. ɯʥʪʝʛʨʦʚʘʥʽ ɯʦʊ ʧʣʘʪʬʦʨʤʠ ʤʦʞʫʪʴ ʥʘʜʘʪʠ ʨʽʰʝʥʥʷ ʜʣʷ 

ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʚʦʜʥʦʯʘʩ ʝʢʦʥʦʤʽʯʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʩʪʘʣʽʩʪʴ. ʎʝ ʜʦʩʣʽʜʞʝʥʥʷ ʟʦʩʝʨʝʜʞʝʥʦ ʥʘ ʨʦʟʨʦʙʮʽ ʪʘ 

ʘʥʘʣʽʟʽ ʪʘʢʦʾ ʧʣʘʪʬʦʨʤʠ, ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ ʤʘʢʩʠʤʽʟʘʮʽʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʝʩʫʨʩʽʚ ʫ ʤʽʩʴʢʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʪʘ ʨʦʟʜʨʽʙʥʽʡ ʪʦʨʛʽʚʣʽ ʯʝʨʝʟ ʽʥʥʦʚʘʮʽʡʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʦʊ ʪʝʭʥʦʣʦʛʽʡ. 

II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ  

ʆʜʠʥ ʟ ʤʝʪʦʜʽʚ, ʷʢʠʡ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ 

ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ, ʮʝ ʤʝʪʦʜ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʧʠʪʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʢʩʧʦʥʝʥʮʽʡʥʦʛʦ 

https://orcid.org/0000-0002-9669-2579
mailto:olha.kravchenko@knu.ua
https://orcid.org/0009-0001-9370-1863
mailto:lisa1304400@gmail.com
mailto:a3718767t@gmail.com
mailto:illya.haidamous@gmail.com


ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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ʟʛʣʘʜʞʫʚʘʥʥʷ. ɽʢʩʧʦʥʝʥʮʽʡʥʝ ʟʛʣʘʜʞʫʚʘʥʥʷ (Exponential Smoothing) ʻ ʧʦʧʫʣʷʨʥʠʤ ʤʝʪʦʜʦʤ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʯʘʩʦʚʠʭ ʨʷʜʽʚ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʨʘʭʦʚʫʚʘʪʠ ʚʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʜʣʷ ʢʦʞʥʦʛʦ 

ʥʦʚʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ. ʌʦʨʤʫʣʘ ʜʣʷ ʝʢʩʧʦʥʝʥʮʽʡʥʦʛʦ ʤʘʻ ʚʠʛʣʷʜ:  

Ὂ  ‌Ͻὣ ρ ‌ϽὊ                                                    (1) 

ɼʝ: 

Ὂ   - ʧʨʦʛʥʦʟʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʥʘʩʪʫʧʥʦʛʦ ʧʝʨʽʦʜʫ; 

ὣ - ʩʧʦʩʪʝʨʝʞʝʥʝ ʟʥʘʯʝʥʥʷ ʚ ʧʦʪʦʯʥʠʡ ʧʝʨʽʦʜ; 

Ὂ - ʧʨʦʛʥʦʟʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʧʦʪʦʯʥʦʛʦ ʧʝʨʽʦʜʫ; 

Ŭ - ʧʘʨʘʤʝʪʨ ʟʛʣʘʜʞʫʚʘʥʥʷ (ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʤʝʞʘʭ ʚʽʜ 0 ʜʦ 1). 

ʎʷ ʬʦʨʤʫʣʘ ʜʦʟʚʦʣʷʻ ʚʨʘʭʫʚʘʪʠ ʦʩʪʘʥʥʻ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟ ʙʽʣʴʰʦʶ ʚʘʛʦʶ, ʥʘʜʘʶʯʠ 

ʤʦʞʣʠʚʽʩʪʴ ʰʚʠʜʰʝ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ ʚ ʧʦʧʠʪʽ. ɺʠʙʽʨ ʢʦʝʬʽʮʽʻʥʪʘ Ŭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʞʘʥʦʾ 

ʯʫʪʣʠʚʦʩʪʽ ʧʨʦʛʥʦʟʫ ʜʦ ʦʩʪʘʥʥʽʭ ʟʤʽʥ ʫ ʜʘʥʠʭ. ʅʠʟʴʢʝ ʟʥʘʯʝʥʥʷ Ŭ ʟʛʣʘʜʞʫʻ ʨʷʜ, ʨʦʙʣʷʯʠ 

ʧʨʦʛʥʦʟ ʙʽʣʴʰ ʩʪʘʙʽʣʴʥʠʤ ʫ ʜʦʚʛʦʩʪʨʦʢʦʚʽʡ ʧʝʨʩʧʝʢʪʠʚʽ, ʪʦʜʽ ʷʢ ʚʠʱʝ ʟʥʘʯʝʥʥʷ Ŭ ʨʦʙʠʪʴ 

ʧʨʦʛʥʦʟ ʙʽʣʴʰ ʯʫʪʣʠʚʠʤ ʜʦ ʥʝʜʘʚʥʽʭ ʟʤʽʥ ʫ ʜʘʥʠʭ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʝʢʩʧʦʥʝʥʮʽʡʥʦʛʦ ʟʛʣʘʜʞʫʚʘʥʥʷ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʧʠʪʫ ʚ ʨʦʟʜʨʽʙʥʽʡ 

ʪʦʨʛʽʚʣʽ ʪʘ ʤʽʩʴʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʻ ʦʩʦʙʣʠʚʦ ʜʦʮʽʣʴʥʠʤ ʟ ʢʽʣʴʢʦʭ ʧʨʠʯʠʥ:  

ɻʥʫʯʢʽʩʪʴ: ʄʝʪʦʜ ʜʦʟʚʦʣʷʻ ʰʚʠʜʢʦ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʟʤʽʥ ʫ ʧʦʚʝʜʽʥʮʽ ʩʧʦʞʠʚʘʯʽʚ, ʱʦ ʻ 

ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʠʤ ʚ ʫʤʦʚʘʭ ʰʚʠʜʢʦʧʣʠʥʥʦʛʦ ʨʠʥʢʫ.  

ʇʨʦʩʪʦʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ: ʌʦʨʤʫʣʘ ʻ ʚʽʜʥʦʩʥʦ ʧʨʦʩʪʦʶ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʚ IT-ʩʠʩʪʝʤʘʭ 

ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ɯʦʊ-ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʟʙʦʨʫ ʜʘʥʠʭ.  

ɽʬʝʢʪʠʚʥʽʩʪʴ: ʄʝʪʦʜ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʠʪʴ ʪʦʯʥʝ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʨʠ ʧʨʘʚʠʣʴʥʦʤʫ ʚʠʙʦʨʽ 

ʢʦʝʬʽʮʽʻʥʪʘ ʟʛʣʘʜʞʫʚʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʫʧʨʘʚʣʷʪʠ ʟʘʧʘʩʘʤʠ ʪʘ ʟʥʠʞʫʚʘʪʠ ʚʠʪʨʘʪʠ 

ʥʘ ʟʙʝʨʽʛʘʥʥʷ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʴʦʛʦ ʤʝʪʦʜʫ ʚ ʽʥʪʝʛʨʦʚʘʥʽʡ ɯʦʊ ʧʣʘʪʬʦʨʤʽ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ 

ʦʧʪʠʤʽʟʘʮʽʾ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ ʤʦʞʝ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʣʘʥʮʶʛʽʚ ʧʦʩʪʘʚʦʢ, ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʟʙʝʨʽʛʘʥʥʷ ʟʘʧʘʩʽʚ ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʝʥʝʨʛʽʾ. 

III. ʈɽɿʋʃʔʊɸʊʀ ʊɸ ɸʅɸʃɯɿ  

ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ʝʢʩʧʦʥʝʥʮʽʡʥʦʛʦ ʟʛʣʘʜʞʫʚʘʥʥʷ 

ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʧʠʪʫ, ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ. ʉʧʦʩʪʝʨʝʞʝʥʽ ʟʥʘʯʝʥʥʷ 

ʧʦʧʠʪʫ (Yt) ʪʘ ʧʨʦʛʥʦʟʦʚʘʥʽ ʟʥʘʯʝʥʥʷ (Ft) ʟʘ 12 ʧʝʨʽʦʜʽʚ (ʧʨʠʧʫʩʪʠʤʦ, ʤʽʩʷʮʽʚ) ʚʘʨʽʶʚʘʣʠʩʷ 

ʚʽʜʧʦʚʽʜʥʦ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 114 ʜʦ 199 ʪʘ ʚʽʜ 142.75 ʜʦ 180.41.  

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʩʧʦʩʪʝʨʝʞʫʚʘʥʠʭ ʜʘʥʠʭ (Yt) ʩʢʣʘʣʦ 167.5, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʧʦʧʠʪʫ ʧʨʦʪʷʛʦʤ ʘʥʘʣʽʟʦʚʘʥʦʛʦ ʧʝʨʽʦʜʫ. ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʜʘʥʠʭ(Ft), 

ʨʦʟʨʘʭʦʚʘʥʝ ʟʘ ʬʦʨʤʫʣʦʶ ʝʢʩʧʦʥʝʥʮʽʡʥʦʛʦ ʟʛʣʘʜʞʫʚʘʥʥʷ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʟʛʣʘʜʞʫʚʘʥʥʷ 

Ŭ=0.5, ʩʢʣʘʣʦ 161.05. ʎʷ ʨʽʟʥʠʮʷ ʤʽʞ ʩʝʨʝʜʥʽʤʠ ʟʥʘʯʝʥʥʷʤʠ ʧʦʢʘʟʫʻ, ʱʦ, ʭʦʯʘ ʧʨʦʛʥʦʟʦʚʘʥʽ 

ʜʘʥʽ ʜʦʩʠʪʴ ʪʦʯʥʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʟʘʛʘʣʴʥʫ ʪʝʥʜʝʥʮʽʶ ʧʦʧʠʪʫ, ʽʩʥʫʻ ʧʝʚʥʠʡ ʧʨʦʩʪʽʨ ʜʣʷ 

ʦʧʪʠʤʽʟʘʮʽʾ ʤʦʜʝʣʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ.  ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʟʛʣʘʜʞʫʚʘʥʥʷ Ŭ=0.5 ʜʦʟʚʦʣʠʣʦ 

ʜʦʩʷʛʪʠ ʙʘʣʘʥʩʫ ʤʽʞ ʨʝʘʢʮʽʻʶ ʥʘ ʥʝʜʘʚʥʽ ʟʤʽʥʠ ʚ ʧʦʧʠʪʽ ʪʘ ʫʥʠʢʥʝʥʥʷʤ ʥʘʜʤʽʨʥʦʾ 

ʚʦʣʘʪʠʣʴʥʦʩʪʽ ʚ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʟʥʘʯʝʥʥʷʭ. ʎʝ ʧʽʜʢʨʝʩʣʶʻ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʙʦʨʫ ʜʘʥʦʛʦ 

ʢʦʝʬʽʮʽʻʥʪʘ ʜʣʷ ʟʛʣʘʜʞʫʚʘʥʥʷ ʫ ʢʦʥʪʝʢʩʪʽ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ.  

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʧʽʜʢʨʝʩʣʶʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʝʢʩʧʦʥʝʥʮʽʡʥʦʛʦ 

ʟʛʣʘʜʞʫʚʘʥʥʷ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʧʠʪʫ ʚ ʫʤʦʚʘʭ ʨʦʟʜʨʽʙʥʦʾ ʪʦʨʛʽʚʣʽ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 

ʟʘʧʘʩʘʤʠ. ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʤʦʜʝʣʴ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʘʪʥʶ ʪʦʯʥʽʩʪʴ ʜʣʷ 

ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʭʦʯʘ ʽ ʚʠʤʘʛʘʻ ʧʦʜʘʣʴʰʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ 

ʧʨʦʛʥʦʟʽʚ. ʈʦʟʨʦʙʢʘ ʪʘʢʦʾ ɯʦʊ ʧʣʘʪʬʦʨʤʠ, ʽʥʪʝʛʨʦʚʘʥʦʾ ʟ ʘʥʘʣʽʪʠʯʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʟʘʙʝʟʧʝʯʫʻ ʩʫʪʪʻʚʽ ʧʝʨʝʚʘʛʠ ʜʣʷ ʨʦʟʜʨʽʙʥʠʭ ʤʝʨʝʞ ʪʘ ʤʽʩʴʢʠʭ ʩʝʨʝʜʦʚʠʱ, 

ʜʦʟʚʦʣʷʶʯʠ ʝʬʝʢʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ ʧʦʧʠʪʫ ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ.  
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IV. ʆɹɻʆɺʆʈɽʅʅʗ ʊɸ ɺʀʉʅʆɺʂʀ  

ɺʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʛʨʦʚʘʥʦʾ ɯʦʊ ʧʣʘʪʬʦʨʤʠ ʩʪʘʣʦ ʢʣʶʯʦʚʠʤ ʢʨʦʢʦʤ ʫ ʧʦʢʨʘʱʝʥʥʽ 

ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʝʥʝʨʛʦʩʧʦʞʠʚʘʥʥʷ ʫ ʤʽʩʴʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʪʘ ʨʦʟʜʨʽʙʥʽʡ 

ʪʦʨʛʽʚʣʽ. ʉʠʩʪʝʤʘ ʥʝ ʪʽʣʴʢʠ ʧʽʜʚʠʱʠʣʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ, ʘʣʝ ʡ ʟʘʙʝʟʧʝʯʠʣʘ ʟʥʘʯʥʽ 

ʝʢʦʥʦʤʽʯʥʽ ʚʠʛʦʜʠ ʟʘʚʜʷʢʠ ʟʥʠʞʝʥʥʶ ʚʠʪʨʘʪ ʥʘ ʝʥʝʨʛʽʶ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʟʘʧʘʩʽʚ. ʈʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʽʥʪʝʛʨʘʮʽʷ ʩʫʯʘʩʥʠʭ ɯʦʊ ʪʝʭʥʦʣʦʛʽʡ ʻ ʚʘʞʣʠʚʦʶ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚ ʨʦʟʜʨʽʙʥʦʤʫ ʩʝʢʪʦʨʽ ʪʘ ʫʧʨʘʚʣʽʥʥʽ ʤʽʩʴʢʠʤ ʩʝʨʝʜʦʚʠʱʝʤ. 

ʊʘʢʦʞ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ ʟʜʘʪʥʽʩʪʴ ʩʠʩʪʝʤʠ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʤʽʥʣʠʚʠʭ ʫʤʦʚ ʨʠʥʢʫ ʪʘ 

ʧʦʧʠʪʫ ʩʧʦʞʠʚʘʯʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʛʥʫʯʢʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʙʫʜʴ-ʷʢʽ ʟʤʽʥʠ ʪʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʚʠʩʦʢʫ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ. ɺʠʩʥʦʚʢʠ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʫʶʪʴ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ɯʦʊ ʪʝʭʥʦʣʦʛʽʡ ʫ ʚʩʽʭ ʘʩʧʝʢʪʘʭ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʜʨʽʙʥʠʤʠ ʪʘ 

ʤʽʩʴʢʠʤʠ ʩʝʨʝʜʦʚʠʱʘʤʠ, ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʪʘ ʧʦʢʨʘʱʝʥʥʷ 

ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ.  
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ʆʃʔɻɸ ʂʈɸɺʏɽʅʂʆ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ 

ʪʝʭʥʦʣʦʛʽʡ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ (ʂʠʾʚ, 

ʋʢʨʘʾʥʘ). ʅʘʫʢʦʚʽ ʽʥʪʝʨʝʩʠ: ʇʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʘʚʠʣ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʥʘ ʦʩʥʦʚʽ ʧʦʚʝʜʽʥʢʦʚʦʾ ʝʢʦʥʦʤʽʢʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ɯʦʊ.  

 

ɸʅɼʈɯʁ ʊʀʄʆʌɯɰɺ ʦʪʨʠʤʘʚ ʧʦʚʥʫ ʟʘʛʘʣʴʥʫ ʩʝʨʝʜʥʶ ʦʩʚʽʪʫ ʽ ʧʨʝʪʝʥʜʫʻ ʥʘ ʩʪʫʧʽʥʴ 

ʙʘʢʘʣʘʚʨʘ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤ ʽʥʪʝʨʥʝʪ ʨʝʯʝʡ ʫ ʂʠʾʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ 

ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ ʚ 2024 ʨʦʮʽ. ʅʠʥʽ ʘʚʪʦʨ ʧʨʘʮʶʻ ʥʘʜ ʟʜʦʙʫʪʪʷʤ ʩʪʫʧʝʥʷ ʙʘʢʘʣʘʚʨʘ 

ʫ ʂʠʾʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ. ʉʝʨʝʜ ʥʘʫʢʦʚʠʭ 

ʽʥʪʝʨʝʩʽʚ ð ʩʠʩʪʝʤʠ ʽʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʪʘ ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ. 

 

ɯʃʃʗ ʍɸʁɼɸʄʋʉ ʦʪʨʠʤʘʚ ʧʦʚʥʫ ʟʘʛʘʣʴʥʫ ʩʝʨʝʜʥʶ ʦʩʚʽʪʫ ʽ ʧʨʝʪʝʥʜʫʻ ʥʘ ʩʪʫʧʽʥʴ 

ʙʘʢʘʣʘʚʨʘ ʨʦʟʨʦʙʢʠ ʩʠʩʪʝʤ ʽʥʪʝʨʥʝʪ ʨʝʯʝʡ ʫ ʂʠʾʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ 

ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ ʚ 2024 ʨʦʮʽ. ʅʠʥʽ ʘʚʪʦʨ ʧʨʘʮʶʻ ʥʘʜ ʟʜʦʙʫʪʪʷʤ ʩʪʫʧʝʥʷ ʙʘʢʘʣʘʚʨʘ 

ʫ ʂʠʾʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ. ʉʝʨʝʜ ʥʘʫʢʦʚʠʭ 

ʽʥʪʝʨʝʩʽʚ ð ʩʠʩʪʝʤʠ ʽʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʪʘ ʨʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʪʦʩʫʥʢʽʚ. 

 

ʈʆʉʊʀʉʃɸɺ ʃɯʉʅɽɺʉʔʂʀʁ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ 

ʪʝʭʥʦʣʦʛʽʡ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ (ʂʠʾʚ, 

ʋʢʨʘʾʥʘ). ʅʘʫʢʦʚʽ ʽʥʪʝʨʝʩʠ: ɹʣʦʢʯʝʡʥ ʪʝʭʥʦʣʦʛʽʾ, ʭʤʘʨʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʟʘʩʪʦʩʫʚʘʥʥʷ ɯʦʊ 

 



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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ʇʈʆɭʂʊʋɺɸʅʅʗ ʉʀʉʊɽʄʀ ʄʆʅɯʊʆʈʀʅɻʋ  ɺʀʂʆʅɸʅʅʗ 
ɹʋɼɯɺɽʃʔʅʀʍ ʈʆɹɯʊ ɿ ɿɸʉʊʆʉʋɺɸʅʅʗʄ  ɯʆʊ ʊɽʍʅʆʃʆɻɯʁ  

ʅʘʟʘʨ ʂʨʫʢ1, ʄʠʨʦʩʣʘʚʘ ɻʣʘʜʢʘ2  

  
1ʉʪʫʜʝʥʪ, ʂʘʬʝʜʨʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʂʠʾʚ, ʋʢʨʘʾʥʘ  

E-mail: kittbrokensoul@gmail.com.  
2ɼʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʂʠʾʚ, ʋʢʨʘʾʥʘ  

ORCID: 0000-0001-5233-2021  

E-mail: myroslava.gladka@knu.ua  
  
  

ɸʥʦʪʘʮʽʷ. ʋ ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʧʨʠʜʘʪʥʦʩʪʽ ʤʽʩʮʝʚʦʩʪʽ ʚ ʙʫʜʽʚʝʣʴʥʠʭ ʮʽʣʷʭ, ʟʘʩʥʦʚʘʥʫ ʥʘ ʝʢʩʧʝʨʪʥʠʭ 

ʦʮʽʥʢʘʭ ʪʘ ʘʥʘʣʽʟʽ ʛʝʦʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɯʦʊ. ɼʦʜʘʪʦʢ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʠʭ ʤʽʩʮʴ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʙʫʜʠʥʢʽʚ, ʩʧʦʨʫʜ ʢʦʤʝʨʮʽʡʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ 

ʦʙ'ʻʢʪʽʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ Python ʜʣʷ GUI ʪʘ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʘʚʠʣʘʤʠ, 

MySQL ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʦʮʽʥʦʢ ʝʢʩʧʝʨʪʽʚ ʪʘ ʤʦʞʣʠʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʪʬʦʨʤʠ 

ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʨʫʯʥʠʡ ʪʘ ʝʬʝʢʪʠʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ 

ʧʨʠʡʥʷʪʪʷ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ ʫ ʙʫʜʽʚʥʠʮʪʚʽ.  

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ɽʢʩʧʝʨʪʥʘ ʩʠʩʪʝʤʘ, IoT, Python, MySQL, ʛʝʦʣʦʛʽʷ, ʙʫʜʽʚʥʠʮʪʚʦ, ʩʠʩʪʝʤʘ 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʘʚʠʣʘʤʠ.  
  
  

I. ɺʉʊʋʇ  

ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ ʚʠʤʘʛʘʻ ʥʝ ʣʠʰʝ ʝʬʝʢʪʠʚʥʠʭ ʽʥʞʝʥʝʨʥʠʭ ʨʽʰʝʥʴ, 

ʘʣʝ ʡ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʦʮʽʥʢʠ ʧʨʠʜʘʪʥʦʩʪʽ ʤʽʩʮʝʚʦʩʪʽ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ 

ʨʦʙʽʪ. ɯʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʽʪ ʥʘ ʦʩʥʦʚʽ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ, ʩʪʘʻ ʥʝʚʽʜ'ʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʮʴʦʛʦ ʧʽʜʭʦʜʫ.  

ɼʦʩʣʽʜʞʝʥʥʷ, ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ʞʫʨʥʘʣʽ Safety Science [1], ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʠʩʦʢʫ  ʯʘʩʪʦʪʫ 

ʥʘʩʪʘʥʥʷ ʥʝʱʘʩʥʠʭ ʚʠʧʘʜʢʽʚ ʧʽʜ ʯʘʩ ʛʝʦʪʝʭʥʽʯʥʠʭ ʨʦʙʽʪ ʫ ʧʝʨʽʦʜ ʟ 1984 ʧʦ 2022 ʨʦʢʠ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ 1010 ʚʠʧʘʜʢʽʚ, ʚʠʷʚʣʝʥʦ, ʱʦ ʪʘʢʽ ʥʝʱʘʩʥʽ ʚʠʧʘʜʢʠ ʤʘʶʪʴ ʥʝ ʣʠʰʝ 

ʚʠʩʦʢʫ ʯʘʩʪʦʪʫ ʧʦʚʪʦʨʝʥʥʷ, ʘʣʝ ʡ  ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʪʷʞʢʦʩʪʽ, ʟ 57,2% ʚʠʧʘʜʢʽʚ, ʱʦ ʧʨʠʟʚʝʣʠ ʜʦ 

ʩʤʝʨʪʝʣʴʥʠʭ  ʥʘʩʣʽʜʢʽʚ.   

ʇʦʧʨʠ ʥʘʷʚʥʽʩʪʴ ʪʘʢʠʭ ʟʘʩʦʙʽʚ, ʷʢ Procore [2] ʪʘ BIM Software [3], ʷʢʽ  ʟʦʩʝʨʝʜʞʫʶʪʴʩʷ 

ʥʘ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʘʨʭʽʪʝʢʪʫʨʽ ʙʫʜʽʚʝʣʴ, ʽʩʥʫʻ ʧʦʪʨʝʙʘ ʫ ʜʦʜʘʪʢʦʚʠʭ 

ʽʥʩʪʨʫʤʝʥʪʘʭ, ʷʢʽ ʟʘʙʝʟʧʝʯʘʪʴ ʘʥʘʣʽʟ ʪʘ ʦʮʽʥʢʫ ʤʽʩʮʝʚʦʩʪʽ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ. ʈʦʟʨʦʙʢʘ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʷʢʽʩʥʦ ʪʘ ʝʬʝʢʪʠʚʥʦ ʦʪʨʠʤʫʚʘʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʠʜʘʪʥʽʩʪʴ ʨʽʟʥʠʭ ʪʝʨʠʪʦʨʽʡ ʜʣʷ ʙʫʜʽʚʝʣʴʥʠʭ ʧʨʦʝʢʪʽʚ, ʻ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ 

ʫ ʥʘʧʨʷʤʢʫ ʧʦʻʜʥʘʥʥʷ ʽʥʞʝʥʝʨʥʠʭ ʨʽʰʝʥʴ ʟ ʛʝʦʛʨʘʬʽʯʥʠʤ ʘʥʘʣʽʟʦʤ ʪʘ ʝʢʩʧʝʨʪʥʦʶ ʦʮʽʥʢʦʶ 

ʤʽʩʮʝʚʦʩʪʽ.  

ʇʨʝʜʩʪʘʚʣʝʥʘ ʜʦʩʣʽʜʥʠʮʴʢʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʦʩʦʙʣʠʚʦʩʪʷʤ ʨʦʟʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʩʠʩʪʝʤʠ, ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʤʘʧ ʤʽʩʮʝʚʦʩʪʽ ʟ ʚʠʟʥʘʯʝʥʠʤʠ ʜʽʣʷʥʢʘʤʠ ʜʣʷ 

ʤʦʞʣʠʚʦʛʦ ʚʠʢʦʥʘʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʽʪ, ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʧʘʨʘʤʝʪʨʽʚ ʙʫʜʽʚʣʽ, ʱʦ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʘʥʘʣʽʟʦʤ ʪʘ ʦʮʽʥʢʦʶ ʮʽʣʦʛʦ ʢʦʤʧʣʝʢʩʫ ʛʝʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʄʝʪʦʶ 

ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʪʚʦʨʝʥʥʷ ʟʨʫʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʬʘʭʽʚʮʽʚ ʙʫʜʽʚʝʣʴʥʦʾ ʛʘʣʫʟʽ, ʷʢʠʡ 

mailto:myroslava.gladka@knu.ua
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ʜʦʟʚʦʣʠʪʴ ʾʤ ʰʚʠʜʢʦ ʪʘ ʝʬʝʢʪʠʚʥʦ ʦʪʨʠʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʠʜʘʪʥʽʩʪʴ ʨʽʟʥʠʭ ʪʝʨʠʪʦʨʽʡ 

ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʙʫʜʽʚʝʣʴʥʠʭ ʧʨʦʝʢʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʟʫʤʥʠʭ ʪʝʭʥʦʣʦʛʽʡ.   

II. ʄɽʊʆɼʀ ʊɸ ʄʆɼɽʃɯ  

ʇʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʜʦʜʘʪʢʫ, ʛʦʣʦʚʥʠʤ ʘʢʮʝʥʪʦʤ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ï ʨʦʟʨʦʙʣʝʥʥʷ 

ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʬʦʨʤʫʚʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʧʨʠʜʘʪʥʦʩʪʽ ʤʽʩʮʝʚʦʩʪʽ ʜʣʷ 

ʙʫʜʽʚʥʠʮʪʚʘ ʥʘ ʦʩʥʦʚʽ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ. ɺʽʥ ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʥʘ ʦʩʥʦʚʽ ʚʠʙʠʨʘʥʠʭ 

ʢʣʶʯʦʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʫʜʽʚʣʽ ʦʪʨʠʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʠʜʘʪʥʽʩʪʴ ʨʽʟʥʠʭ ʜʽʣʷʥʦʢ 

ʟʛʽʜʥʦ ʟ ʾʭ ʢʨʠʪʝʨʽʷʤʠ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʦʙʨʘʥʦ ʥʘʩʪʫʧʥʽ ʪʝʭʥʦʣʦʛʽʾ. Python ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ (Tkinter/PyQt) ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʘʚʠʣʘʤʠ (PyKnow/Nools/Drools). ɼʘʥʽ ʧʨʦ ʦʮʽʥʢʠ ʝʢʩʧʝʨʪʽʚ ʟʙʝʨʽʛʘʶʪʴʩʷ ʫ ʙʘʟʽ 

ʜʘʥʠʭ MySQL, ʷʢʘ ʤʘʻ ʚʽʜʢʨʠʪʠʡ ʚʠʭʽʜʥʠʡ ʢʦʜ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʽʡʥʝ ʡ ʝʬʝʢʪʠʚʥʝ ʟʙʝʨʽʛʘʥʥʷ 

ʪʘ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʾ. ɼʦʜʘʪʢʦʚʠʤʠ ʬʘʢʪʦʨʘʤʠ ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 

ʨʝʢʦʤʝʥʜʘʮʽʡ, ʩʣʫʛʫʶʪʴ ʟʦʚʥʽʰʥʽ ʨʝʩʫʨʩʠ, ʟʦʢʨʝʤʘ ʧʣʘʪʬʦʨʤʠ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ 

(Google API), ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʪʘ ʘʥʘʣʽʟʫ ʛʝʦʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ. ɿʘʚʜʷʢʠ ʜʘʥʠʤ ʟ ɯʦʊ ʧʨʠʩʪʨʦʾʚ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ʛʝʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ , ʬʦʨʤʫʻʪʴʩʷ ʙʘʟʘ ʚʠʤʦʛ ʜʦ ʫʤʦʚ 

ʧʨʦʚʝʜʝʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʽʪ. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʜʦʜʘʪʢʫ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʽʥʪʫʾʪʠʚʥʦ 

ʟʨʦʟʫʤʽʣʠʤ ʪʘ ʟʨʫʯʥʠʤ ʽʥʪʝʨʬʝʡʩʦʤ, ʜʝ ʢʦʨʠʩʪʫʚʘʯʽ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʩʪʘʥʦʚʣʶʚʘʪʠ 

ʧʘʨʘʤʝʪʨʠ ʙʫʜʽʚʝʣʴʥʦʾ ʜʽʣʷʥʢʠ ʪʘ ʦʪʨʠʤʫʚʘʪʠ ʨʝʟʫʣʴʪʘʪʠ ʟ ʦʮʽʥʢʦʶ ʧʨʠʜʘʪʥʦʩʪʽ ʤʽʩʮʝʚʦʩʪʽ 

ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʷʤʠ, ʱʦʜʦ ʧʨʦʚʝʜʝʥʥʷ ʙʫʜʽʚʝʣʴʥʠʭ ʨʦʙʽʪ. ɯʥʪʝʨʬʝʡʩ ʟʦʙʨʘʞʝʥʦ ʥʘ ʈʠʩʫʥʢʫ 1.  

 
ʈʠʩʫʥʦʢ 1. ɯʥʪʝʨʬʝʡʩ ʜʦʜʘʪʢʫ 

  

ɯʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʧʨʠʜʘʪʥʦʩʪʽ ʤʽʩʮʝʚʦʩʪʽ ʜʣʷ 

ʙʫʜʽʚʥʠʮʪʚʘ ʧʨʦʧʦʥʫʻ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʦʮʽʥʢʠ ʧʨʠʜʘʪʥʦʩʪʽ ʤʽʩʮʝʚʦʩʪʽ ʜʣʷ 

ʙʫʜʽʚʥʠʮʪʚʘ. ɺʦʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʜʘʥʠʭ ʪʘ ʘʣʛʦʨʠʪʤʽʚ ʜʣʷ ʛʝʥʝʨʫʚʘʥʥʷ 

ʜʝʪʘʣʴʥʠʭ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ.  

ʌʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ:  

1. ɿʙʽʨ ʜʘʥʠʭ:   

¶ ʛʝʦʧʨʦʩʪʦʨʦʚʽ ʜʘʥʽ: ʪʦʧʦʛʨʘʬʽʷ, ˇʨʫʥʪʠ, ʛʽʜʨʦʣʦʛʽʷ, ʣʘʥʜʰʘʬʪ, ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ;  

¶ ʝʢʦʣʦʛʽʯʥʽ ʜʘʥʽ: ʨʠʟʠʢʠ ʩʪʠʭʽʡʥʠʭ ʣʠʭ, ʟʘʙʨʫʜʥʝʥʥʷ, ʟʤʽʥʘ ʢʣʽʤʘʪʫ;  

¶ ʜʘʥʽ ʧʨʦ ʟʘʙʫʜʦʚʫ: ʽʩʥʫʶʯʽ ʙʫʜʽʚʣʽ, ʟʦʥʠ ʟʘʙʫʜʦʚʠ, ʧʣʘʥʠ ʨʦʟʚʠʪʢʫ;  

2. ɸʥʘʣʽʟ ʜʘʥʠʭ: ʧʨʦʩʪʦʨʦʚʠʡ ʘʥʘʣʽʟ; ʤʦʜʝʣʶʚʘʥʥʷ ʨʠʟʠʢʽʚ; ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ.  

3. ɻʝʥʝʨʫʚʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ: ʦʮʽʥʢʘ ʧʨʠʜʘʪʥʦʩʪʽ ʜʽʣʷʥʢʠ, ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ 

ʤʽʩʮʴ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ, ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʪʠʧʽʚ ʙʫʜʽʚʝʣʴ, ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʨʦ ʧʦʪʝʥʮʽʡʥʽ 

ʨʠʟʠʢʠ.  

ɸʥʘʣʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʫ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʢʠ ʧʦʢʘʟʫʻ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ Python 

ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʘʚʠʣʘʤʠ 

ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʟʨʫʯʥʫ ʪʘ ʝʬʝʢʪʠʚʥʫ ʚʟʘʻʤʦʜʽʶ ʟ ʧʨʦʛʨʘʤʦʶ, ʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʦʥʩʪʨʫʢʪʦʨʽʚ ʛʨʘʬʽʯʥʦʛʦ ʽʥʪʝʨʬʝʡʩʫ ʤʦʞʝ ʟʝʢʦʥʦʤʠʪʠ ʯʘʩ. ʊʝʭʥʦʣʦʛʽʷ MySQL ʟʘʜʦʚʦʣʴʥʷʻ 

ʫʩʽ ʚʠʤʦʛʠ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʮʽʥʦʢ ʝʢʩʧʝʨʪʽʚ.  



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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ɼʝʷʢʽ ʘʩʧʝʢʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʪʬʦʨʤʠ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʱʝ ʧʦʪʨʝʙʫʶʪʴ 

ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʨʦʟʨʦʙʢʠ, ʧʨʦʪʝ ʾʭʥʻ ʤʦʞʣʠʚʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʤʘʡʙʫʪʥʴʦʤʫ 

ʤʦʞʝ ʟʥʘʯʥʦ ʨʦʟʰʠʨʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʘʥʘʣʽʟʫ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʛʝʦʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ ʫ ʜʦʜʘʪʢʫ, ʘ 

ʪʘʢʦʞ ʧʨʠʙʨʘʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʤʘʧʠ ʚʨʫʯʥʫ.   

III. ɺʀʉʅʆɺʂʀ  

ʈʦʟʨʦʙʢʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʧʨʠʜʘʪʥʦʩʪʽ 

ʤʽʩʮʝʚʦʩʪʽ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʻ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ ʫ ʩʫʯʘʩʥʽʡ ʙʫʜʽʚʝʣʴʥʽʡ ʛʘʣʫʟʽ. 

ɺʨʘʭʦʚʫʶʯʠ ʩʢʣʘʜʥʽʩʪʴ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʠʭ ʤʽʩʮʴ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʚʨʘʭʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʬʘʢʪʦʨʽʚ, ʨʦʟʨʦʙʢʘ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʩʪʚʦʨʶʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʪʦʯʥʦʩʪʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʫ ʮʽʡ ʦʙʣʘʩʪʽ. ɿʚʠʯʘʡʥʠʤ 

ʢʦʨʠʩʪʫʚʘʯʘʤ, ʱʦ ʧʣʘʥʫʶʪʴ ʧʨʠʜʙʘʥʥʷ ʜʽʣʷʥʢʠ ʧʽʜ ʙʫʜʽʚʥʠʮʪʚʦ ʙʫʜʠʥʢʫ,  ʜʦʜʘʪʦʢ ʜʦʟʚʦʣʠʪʴ 

ʟʜʽʡʩʥʠʪʠ ʦʙ'ʻʢʪʠʚʥʠʡ ʪʘ ʽʥʬʦʨʤʦʚʘʥʠʡ ʚʠʙʽʨ ʜʽʣʷʥʢʠ, ʚʨʘʭʦʚʫʶʯʠ ʥʝ ʣʠʰʝ ʾʾ ʮʽʥʫ ʪʘ ʨʦʟʤʽʨ, 

ʘʣʝ ʡ ʚʘʞʣʠʚʽ ʬʘʢʪʦʨʠ, ʪʘʢʽ ʷʢ ʛʝʦʛʨʘʬʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʝʢʦʣʦʛʽʯʥʘ ʯʠʩʪʦʪʘ ʪʘ ʛʦʪʦʚʥʽʩʪʴ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʱʦ ʩʧʨʠʷʪʠʤʝ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʢʦʤʬʦʨʪʫ ʪʘ ʙʝʟʧʝʮʽ ʜʣʷ ʤʘʡʙʫʪʥʽʭ 

ʤʝʰʢʘʥʮʽʚ.  

ʂʦʤʧʘʥʽʷʤ, ʱʦ ʧʣʘʥʫʶʪʴ ʙʫʜʽʚʥʠʮʪʚʦ ʤʘʩʰʪʘʙʥʽʰʠʭ ʩʧʦʨʫʜ, ʪʝʭʥʦʣʦʛʽʷ ʥʝʟʘʤʽʥʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʨʠ ʚʠʙʦʨʽ ʤʽʩʮʴ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʪʦʨʛʦʚʠʭ ʮʝʥʪʨʽʚ, ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʠʭ 

ʙʫʜʠʥʢʽʚ, ʦʬʽʩʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʪʘ ʽʥʰʠʭ ʤʘʩʰʪʘʙʥʠʭ ʩʧʦʨʫʜ. ɺʦʥʘ ʜʦʟʚʦʣʠʪʴ ʧʨʦʚʝʩʪʠ 

ʢʦʤʧʣʝʢʩʥʠʡ ʘʥʘʣʽʟ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ ʜʦʩʪʫʧʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞ, 

ʜʝʤʦʛʨʘʬʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʽʩʮʝʚʦʩʪʽ ʪʘ ʽʥʰʠʭ, ʱʦ ʜʦʧʦʤʦʞʝ ʧʽʜʚʠʱʠʪʠ ʫʩʧʽʰʥʽʩʪʴ 

ʙʫʜʽʚʝʣʴʥʦʛʦ ʧʨʦʻʢʪʫ ʪʘ ʟʤʝʥʰʠʪʠ  ʨʠʟʠʢʠ. ɺʣʘʩʥʠʢʠ ʜʽʣʷʥʦʢ ʯʠ ʦʙ'ʻʜʥʘʥʷ ʥʘ ʢʰʪʘʣʪ 

ʩʘʜʦʚʠʭ ʪʦʚʘʨʠʩʪʚ ʟʤʦʞʫʪʴ ʰʚʠʜʢʦ ʧʨʦʚʝʩʪʠ ʦʮʽʥʢʫ ʽ ʧʣʘʥʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʾʭʥʽʭ ʪʝʨʠʪʦʨʽʡ. 

ɼʦʜʘʪʦʢ ʜʦʟʚʦʣʠʪʴ ʚʨʘʭʦʚʫʚʘʪʠ ʧʦʪʨʝʙʠ ʪʘ ʧʦʙʘʞʘʥʥʷ ʩʧʽʣʴʥʦʪʠ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʩʧʨʠʷʶʯʠ 

ʩʪʚʦʨʝʥʥʶ ʢʦʤʬʦʨʪʥʦʛʦ ʪʘ ʟʘʪʠʰʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʧʨʦʞʠʚʘʥʥʷ.  

ɺ ʮʽʣʦʤʫ, ʜʦʜʘʪʦʢ ʙʫʜʝ ʢʦʨʠʩʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʟʘ ʜʝʢʽʣʴʢʘ ʭʚʠʣʠʥ 

ʦʪʨʠʤʘʪʠ ʻʜʠʥʫ ʦʮʽʥʢʫ ʜʽʣʷʥʢʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʙʨʘʥʠʭ ʢʨʠʪʝʨʽʾʚ ʪʘ ʟʘ ʦʮʽʥʢʘʤʠ ʝʢʩʧʝʨʪʽʚ.   
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IOT ʉʀʉʊɽʄɸ ʇʈʆɻʅʆɿʋɺɸʅʅʗ ɻɯɼʈʆʃʆɻɯʏʅʀʍ ʇɸʈɸʄɽʊʈɯɺ 
ʈɯʏʂʆɺʀʍ ɹɸʉɽʁʅɯɺ ʋʂʈɸɰʅʀ ʅɸ ʆʉʅʆɺɯ ʄʆɼɽʃɯ SWAT  
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1ʉʪʫʜʝʥʪ, ʂʘʬʝʜʨʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
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ɸʥʦʪʘʮʽʷ. ʋ ʮʽʡ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʽʥʬʦʨʤʘʮʽʡʥʫ ʩʠʩʪʝʤʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʽʥʩʪʨʫʤʝʥʪ 

ʤʦʜʝʣʶʚʘʥʥʷ Soil and Water Assessment Tool (SWAT) ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ ʋʢʨʘʾʥʠ. ʉʠʩʪʝʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʩʪʘʥʮʽʾ ʤʝʪʝʦʨʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, 

ʙʘʟʠ ʜʘʥʠʭ, SWAT ʤʦʜʝʣʽ ʪʘ ʚʝʙʧʣʘʪʬʦʨʤʠ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ ʧʨʦ ʚʦʜʥʠʡ ʙʘʣʘʥʩ ʢʦʞʥʦʛʦ 

ʨʽʯʢʦʚʦʛʦ ʙʘʩʝʡʥʫ. ɯʥʪʝʨʘʢʪʠʚʥʠʡ ʽʥʪʝʨʬʝʡʩ ʧʦʣʝʛʰʫʻ ʘʥʘʣʽʟ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʮʠʢʣʫ, ʩʧʨʠʷʶʯʠ 

ʢʨʘʱʦʤʫ ʨʦʟʫʤʽʥʥʶ ʪʘ ʩʪʘʣʦʤʫ ʫʧʨʘʚʣʽʥʥʶ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ.  

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: SWAT, IoT, Web.  
  
  

I. ɺʉʊʋʇ  

ʋ ʢʦʥʪʝʢʩʪʽ ʛʣʦʙʘʣʴʥʠʭ ʟʤʽʥ ʢʣʽʤʘʪʫ ʪʘ ʟʨʦʩʪʘʶʯʦʾ ʧʦʪʨʝʙʠ ʫ ʩʪʘʣʦʤʫ ʫʧʨʘʚʣʽʥʥʽ 

ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ 

ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ. ɼʘʥʝ ʧʠʪʘʥʥʷ ʧʦʨʫʰʝʥʦ ʥʘ 78 ʩʝʩʽʾ 

ɻʝʥʝʨʘʣʴʥʦʾ ɸʩʘʤʙʣʝʾ ʆʆʅ, ʩʝʢʮʽʾ ñAI for Accelerating Progress on the Sustainable 

Development Goalsò [1]. ʄʦʜʝʣʴ SWAT (Soil and Water Assessment Tool) [2] ʟʘʙʝʟʧʝʯʫʻ 

ʚʩʝʦʭʦʧʥʠʡ ʧʨʦʮʝʩ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʘʣʛʦʨʠʪʤ ʜʣʷ ʘʥʘʣʽʟʫ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʽʟ ʨʽʟʥʠʤ 

ʣʘʥʜʰʘʬʪʦʤ ʪʘ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷʤ.   

ʄʝʪʦʶ ʻ ʨʦʟʨʦʙʢʘ IoT ʩʠʩʪʝʤʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʽʯʢʦʚʠʭ 

ʙʘʩʝʡʥʽʚ ʋʢʨʘʾʥʠ, ʷʢʘ ʽʥʪʝʛʨʫʻ ʤʦʜʝʣʴ SWAT. ʋ ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʦʤʧʣʝʢʩʥʝ ʨʽʰʝʥʥʷ 

ʚʠʟʥʘʯʝʥʦʛʦ ʧʠʪʘʥʥʷ. ɺʦʥʦ ʚʢʣʶʯʘʻ ʟʙʽʨ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʢʘʣʽʙʨʦʚʘʥʫ ʤʦʜʝʣʴ 

SWAT ʜʣʷ ʩʠʤʫʣʷʮʽʾ ʚʦʜʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʚʝʙʧʣʘʪʬʦʨʤʫ ʜʣʷ ʚʽʟʫʘʣʽʟʘʮʽʾ ʦʪʨʠʤʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ. ʈʝʟʫʣʴʪʘʪʦʤ ʻ ʜʦʩʪʫʧ ʜʦ ʛʽʜʨʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʚʩʽʻʾ ʢʨʘʾʥʠ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ 

ʯʘʩʫ. ʇʦʜʽʙʥʠʭ ʩʠʩʪʝʤ ʫ ʩʚʽʪʽ ʥʝʤʘʻ. ʅʘ ʩʴʦʛʦʜʥʽ ʜʣʷ ʜʝʷʢʠʭ ʢʨʘʾʥ ʨʦʟʨʦʙʣʝʥʽ ʩʠʩʪʝʤʠ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʚʥʦʛʦ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʮʠʢʣʫ ʚʦʜ ʩʫʰʽ [DOI: 10.1002/gdj3.152], ʘʣʝ ʤʦʥʽʪʦʨʠʥʛ 

ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʚʽʜʩʫʪʥʽʡ, ʟʘ ʚʠʢʣʶʯʝʥʥʷ ʦʢʨʝʤʠʭ ʧʘʨʘʤʝʪʨʽʚ (ʥʘʧʨʠʢʣʘʜ, ʩʪʽʢ 

ʨʽʯʦʢ) [1].  

 II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ  

ʅʘ ʨʠʩʫʥʢʫ 1 ʟʦʙʨʘʞʝʥʦ ʘʨʭʽʪʝʢʪʫʨʥʫ ʩʭʝʤʫ, ʱʦ ʧʦʢʘʟʫʻ ʢʦʤʧʦʥʝʥʪʠ ʩʠʩʪʝʤʠ ʽ ʾʭ 

ʟʚ'ʷʟʢʠ ʤʽʞ ʩʦʙʦʶ. ʉʪʘʥʮʽʾ ʤʝʪʝʦʨʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʦʭʦʧʣʶʶʪʴ ʧʽʜʭʦʜʠ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʘʚʪʦʥʦʤʥʦʩʪʽ ʨʦʙʦʪʠ, ʚʽʜʤʦʚʦʩʪʽʡʢʦʩʪʽ ʽ ʤʘʶʪʴ ʘʥʪʠʚʘʥʜʘʣʴʥʫ ʩʠʩʪʝʤʫ. ʎʽ 

ʩʪʘʥʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʦʙʽʣʴʥʠʡ ʟʚ'ʷʟʦʢ, ʢʦʣʠ ʮʝ ʤʦʞʣʠʚʦ, ʘ ʚ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ - 



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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ʩʫʧʫʪʥʠʢʦʚʠʡ ʽʥʪʝʨʥʝʪ. ɺʠʢʦʨʠʩʪʘʥʦ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʙʘʟʘʤʠ ʜʘʥʠʭ (ʉʋɹɼ) 

PostgreSQL[3], ʘʜʞʝ ʚʦʥʘ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʟʘ ʚʽʣʴʥʦʶ ʣʽʮʝʥʟʽʻʶ, ʙʝʟʢʦʰʪʦʚʥʘ ʪʘ ʤʘʻ 

ʚʽʜʢʨʠʪʠʡ ʢʦʜ. ʊʘʢʦʞ ʥʘʷʚʥʘ ʧʽʜʪʨʠʤʢʘ ʤʘʩʰʪʘʙʫʚʘʥʥʷ ʥʘ ʯʠʪʘʥʥʷ ʪʘ ʟʘʧʠʩ, ʱʦ ʫ ʤʝʨʝʞʽ 

ʩʪʘʥʮʽʡ ʤʝʪʝʦʨʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʻ ʦʙʦʚ'ʷʟʢʦʚʠʤ.  

ʄʦʜʝʣʴ SWAT ʜʣʷ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ ʋʢʨʘʾʥʠ ʢʘʣʽʙʨʦʚʘʥʦ ʟʘ ʜʘʥʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ 

ʚʠʪʨʘʪʘʤʠ ʚʦʜʠ ʥʘ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʧʦʩʪʘʭ ʪʘ ʚʠʩʦʪʦʶ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʥʘ ʤʝʪʝʦʧʦʩʪʘʭ 

ʋʢʨʘʾʥʠ [2]. ɺ ʦʩʥʦʚʽ ʚʝʙʧʣʘʪʬʦʨʤʠ ʣʝʞʠʪʴ ʢʣʽʻʥʪ-ʩʝʨʚʝʨʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

JavaScript ʬʨʝʡʤʚʦʨʢʫ Vue ʜʣʷ ʬʨʦʥʪʝʥʜʫ ʪʘ Python ʟ ʬʨʝʡʤʚʦʨʢʦʤ Flask ʜʣʷ ʙʝʢʝʥʜʫ. ɼʘʥʽ 

ʤʦʜʝʣʶʚʘʥʥʷ ʛʝʥʝʨʫʶʪʴʩʷ SWAT-ʤʦʜʝʣʣʶ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ ʋʢʨʘʾʥʠ. ɯʥʪʝʨʬʝʡʩ ʜʦʟʚʦʣʷʻ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʣʝʛʢʦ ʦʙʠʨʘʪʠ ʛʽʜʨʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ ʫ ʤʝʥʶ, ʦʙʠʨʘʪʠ ʧʦʣʽʛʦʥ (ʨʽʯʢʦʚʠʡ 

ʙʘʩʝʡʥ) ʥʘ ʽʥʪʝʨʘʢʪʠʚʥʽʡ ʤʘʧʽ, ʟʤʽʥʶʚʘʪʠ ʯʘʩʦʚʠʡ ʢʨʦʢ ʥʘ ʛʨʘʬʽʢʫ, ʨʝʛʫʣʶʚʘʪʠ ʧʝʨʽʦʜ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʤʘʣʶʥʢʠ ʪʘ ʜʘʥʽ.   

  

ʈʠʩʫʥʦʢ 1. ɸʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ  

III. ʈɽɿʋʃʔʊɸʊʀ ʊɸ ɸʅɸʃɯɿ  

ʈʦʟʛʣʷʥʫʪʘ ʩʠʩʪʝʤʘ ʜʝʤʦʥʩʪʨʫʻ ʜʠʥʘʤʽʢʫ ʟʤʽʥ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʦ ʚʩʽʡ 

ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ, ʥʘʜʘʶʯʠ ʢʦʨʠʩʪʫʚʘʯʘʤ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʜʦʩʪʫʧ ʜʦ ʚʽʟʫʘʣʽʟʘʮʽʾ ʜʘʥʠʭ. 

ɯʥʪʝʨʬʝʡʩ ʤʽʩʪʠʪʴ ʽʥʪʝʨʘʢʪʠʚʥʫ ʢʘʨʪʫ ʩʫʙʙʘʩʝʡʥʽʚ, ʤʝʥʶ ʟ ʚʠʙʦʨʦʤ ʛʽʜʨʦʣʦʛʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʜʝʪʘʣʴʥʽ ʛʨʘʬʽʢʠ ʟʤʽʥ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ ʫ ʯʘʩʽ. ʇʣʘʪʬʦʨʤʘ ʟʘʙʝʟʧʝʯʫʻ ʛʣʠʙʦʢʝ 

ʨʦʟʫʤʽʥʥʷ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʪʘ ʽʥʰʠʭ ʢʣʶʯʦʚʠʭ ʘʩʧʝʢʪʽʚ ʛʽʜʨʦʣʦʛʽʾ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ.  

IV. ʆɹɻʆɺʆʈɽʅʅʗ ʊɸ ɺʀʉʅʆɺʂʀ  

ʈʦʟʨʦʙʣʝʥʘ IoT ʩʠʩʪʝʤʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ 

ʋʢʨʘʾʥʠ ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʣʽ SWAT, ʚʠʢʦʥʫʻ ʧʦʩʪʘʚʣʝʥʽ ʟʘʜʘʯʽ. ʈʦʟʨʦʙʢʘ ʜʘʥʦʾ ʩʠʩʪʝʤʠ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʻ ʟʥʘʯʥʠʤ ʢʨʦʢʦʤ ʫ ʟʘʣʫʯʝʥʥʽ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʪʘ ʘʥʘʣʽʟʫ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ɯʥʪʝʨʘʢʪʠʚʥʽʩʪʴ ʽʥʪʝʨʬʝʡʩʫ ʧʽʜʚʠʱʫʶʪʴ ʦʙʽʟʥʘʥʽʩʪʴ ʪʘ 

ʨʦʟʫʤʽʥʥʷ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʷʢ ʩʝʨʝʜ ʚʫʟʴʢʠʭ ʬʘʭʽʚʮʽʚ, ʪʘʢ ʽ ʩʝʨʝʜ ʰʠʨʦʢʦʛʦ ʢʦʣʘ 

ʟʘʮʽʢʘʚʣʝʥʠʭ ʦʩʽʙ (ʥʘʧʨʠʢʣʘʜ, ʚʦʜʦʢʦʨʠʩʪʫʚʘʯʽ, ʜʝʨʞʘʧʘʨʘʪ). ʋ ʤʘʡʙʫʪʥʴʦʤʫ, ʽʥʪʝʛʨʘʮʽʷ ʟ 

IoT ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʞʝʨʝʣ, ʚʢʣʶʯʥʦ ʟʽ ʩʫʧʫʪʥʠʢʦʚʠʤʠ ʟʥʽʤʢʘʤʠ ʪʘ 

ʥʘʟʝʤʥʠʤʠ ʜʘʪʯʠʢʘʤʠ, ʟʘʙʝʟʧʝʯʠʪʴ ʱʝ ʙʽʣʴʰʫ ʪʦʯʥʽʩʪʴ ʪʘ ʘʢʪʫʘʣʴʥʽʩʪʴ ʤʦʜʝʣʶʚʘʥʥʷ, 

ʚʽʜʢʨʠʚʘʶʯʠ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʩʪʘʣʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʋʢʨʘʾʥʽ.  

ʊʘʢʝ ʨʽʰʝʥʥʷ ʻ ʢʦʨʠʩʥʠʤ ʜʣʷ ʬʝʨʤʝʨʽʚ ʧʨʠ ʦʮʽʥʮʽ ʜʦʩʪʫʧʥʦʩʪʽ ʚʦʜʠ ʚ ʨʽʯʢʦʚʠʭ 

ʙʘʩʝʡʥʘʭ ʽ ʜʦʟʚʦʣʷʻ ʢʨʘʱʝ ʧʣʘʥʫʚʘʪʠ ʧʦʣʠʚ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʦʩʦʙʣʠʚʦ ʧʨʠ 

ʦʙʤʝʞʝʥʦʤʫ ʜʦʩʪʫʧʽ ʜʦ ʚʦʜʠ ʘʙʦ ʫ ʧʝʨʽʦʜ ʧʦʩʫʭ. ʄʦʜʝʣʴ ʘʥʘʣʽʟʫʻ ʧʦʪʦʢʠ ʚʦʜʠ ʫ ˇʨʫʥʪʽ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʬʝʨʤʝʨʘʤ ʦʧʪʠʤʽʟʫʚʘʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʙʨʠʚ ʪʘ ʧʝʩʪʠʮʠʜʽʚ, ʤʽʥʽʤʽʟʫʶʯʠ ʾʭ ʚʠʪʽʢ ʫ 

ʚʦʜʥʽ ʦʙ'ʻʢʪʠ ʪʘ ʧʽʜʚʠʱʫʶʯʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ.  
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ɼʣʷ ʜʝʨʞʘʧʘʨʘʪʫ SWAT ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʽʟʥʠʭ ʩʪʨʘʪʝʛʽʡ 

ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ˇʨʫʥʪʦʟʘʭʠʩʥʠʭ ʟʘʭʦʜʽʚ ʪʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʨʘʢʪʠʢ ʟ 

ʧʦʛʣʷʜʫ ʾʭ ʚʧʣʠʚʫ ʥʘ ʛʽʜʨʦʣʦʛʽʶ ʙʘʩʝʡʥʫ. ɼʣʷ ʩʧʝʮʽʘʣʽʩʪʽʚ ʜʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʋʢʨʘʾʥʠ ʟ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ (ɼʉʅʉ) ʪʘʢʘ ʤʦʜʝʣʴ ʜʦʧʦʤʘʛʘʻ ʧʝʨʝʜʙʘʯʘʪʠ ʤʦʞʣʠʚʽ ʧʦʚʝʥʽ ʪʘ 

ʝʨʦʟʽʶ ˇʨʫʥʪʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʘʚʯʘʩʥʦ ʚʞʠʚʘʪʠ ʟʘʭʦʜʽʚ ʜʣʷ ʟʘʭʠʩʪʫ ʟʝʤʝʣʴ, ʚʨʦʞʘʶ ʽ 

ʥʘʩʝʣʝʥʥʷ.  

ʅʘ ʦʩʥʦʚʽ ʚʠʢʣʘʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʨʦʟʨʦʙʣʝʥʘ ʩʠʩʪʝʤʘ ʥʘ 

ʦʩʥʦʚʽ SWAT ʩʪʘʥʦʚʠʪʴ ʟʥʘʯʥʠʡ ʧʨʦʛʨʝʩ ʫ ʩʬʝʨʽ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 

ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʋʢʨʘʾʥʽ. ɯʥʪʝʛʨʘʮʽʷ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʚʢʣʶʯʘʶʯʠ 

IoT, ʙʘʟʠ ʜʘʥʠʭ ʪʘ ʚʝʙ-ʪʝʭʥʦʣʦʛʽʾ, ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʤʝʪʦʜʘʤʠ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʟʘʭʠʩʪʫ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʉʠʩʪʝʤʘ ʥʝ ʪʽʣʴʢʠ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʪʦʯʥʦʩʪʽ ʧʨʦʛʥʦʟʽʚ 

ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʘʣʝ ʡ ʟʘʙʝʟʧʝʯʫʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʣʝʛʢʠʡ ʜʦʩʪʫʧ ʜʦ ʚʘʞʣʠʚʠʭ ʜʘʥʠʭ, 

ʱʦ ʤʦʞʝ ʩʧʨʠʷʪʠ ʧʨʠʡʥʷʪʪʶ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ. ɺʘʞʣʠʚʦ ʧʨʦʜʦʚʞʫʚʘʪʠ 

ʨʦʟʨʦʙʢʫ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʦʜʽʙʥʠʭ ʩʠʩʪʝʤ, ʚʨʘʭʦʚʫʶʯʠ ʩʧʝʮʠʬʽʢʫ ʨʝʛʽʦʥʘʣʴʥʠʭ ʚʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ ʪʘ ʧʦʪʨʝʙʫ ʚ ʩʪʘʣʦʤʫ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚ ʫʤʦʚʘʭ ʟʤʽʥʶʚʘʥʦʛʦ ʢʣʽʤʘʪʫ ʪʘ ʟʨʦʩʪʘʶʯʦʛʦ 

ʪʠʩʢʫ ʥʘ ʧʨʠʨʦʜʥʽ ʨʝʩʫʨʩʠ.  

V. ʇʆɼʗʂʀ   

ɺʠʩʣʦʚʣʶʶ ʱʠʨʫ ʧʦʜʷʢʫ ʢʦʣʝʢʪʠʚʫ ʋʢʨʘʾʥʩʴʢʦʛʦ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ 

ɼʉʅʉ ʋʢʨʘʾʥʠ ʪʘ ʅɸʅ ʋʢʨʘʾʥʠ ʟʘ ʥʘʜʘʥʫ ʤʦʞʣʠʚʽʩʪʴ ʟʜʦʙʫʪʠ ʮʽʥʥʽ ʪʝʦʨʝʪʠʯʥʽ ʟʥʘʥʥʷ ʪʘ 

ʧʨʘʢʪʠʯʥʽ ʚʤʽʥʥʷ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʫʩʧʽʰʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʦʛʦ ʤʘʩʰʪʘʙʥʦʛʦ ʧʨʦʻʢʪʫ. ʉʧʽʚʧʨʘʮʷ 

ʟ ʮʠʤʠ ʬʘʭʽʚʮʷʤʠ ʜʦʟʚʦʣʠʣʘ ʚʥʝʩʪʠ ʩʚʽʡ ʚʢʣʘʜ ʫ ʨʦʟʚʠʪʦʢ ʥʘʰʦʾ ʢʨʘʾʥʠ.  

ʆʩʦʙʣʠʚʽ ʩʣʦʚʘ ʚʜʷʯʥʦʩʪʽ ʘʜʨʝʩʫʶ: ʅʘʪʘʣʽʾ ʄʠʢʦʣʘʾʚʥʽ ʆʩʘʜʯʽʡ, ɺʘʣʝʨʽʶ ɺʘʣʝʨʽʡʦʚʠʯʫ 

ʆʩʠʧʦʚʫ, ɸʥʜʨʽʶ ʉʝʨʛʽʡʦʚʠʯʫ ɹʦʥʯʢʦʚʩʴʢʦʤʫ, ʆʣʝʢʩʘʥʜʨʫ ʄʠʭʘʡʣʦʚʠʯʫ ʂʦʩʪʝʮʴʢʦʤʫ, 

ʆʣʝʛʫ ʉʝʨʛʽʡʦʚʠʯʫ ʉʧʝʮʽ, ɺʽʢʪʦʨʫ ɺʘʩʠʣʴʦʚʠʯʫ ʅʽʢʦʨʷʢʫ, ɻʝʨʤʘʥʫ ʉʝʨʛʽʡʦʚʠʯʫ ʄʦʩʩʫʨʫ, 

ʖʨʽʶ ɺʣʘʜʠʩʣʘʚʦʚʠʯʫ ɸʛʘʬʦʥʦʚʫ ʟʘ ʾʭʥʶ ʧʽʜʪʨʠʤʢʫ, ʧʨʦʬʝʩʽʦʥʘʣʽʟʤ ʪʘ ʥʘʪʭʥʝʥʥʷ.  
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ɸʥʦʪʘʮʽʷ. ʈʦʙʦʪʘ ʜʦʩʣʽʜʞʫʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (IoT) ʜʣʷ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ 

ʧʦʚʽʪʨʷ ʚ ʤʽʩʴʢʠʭ ʘʛʣʦʤʝʨʘʮʽʷʭ. ɯʥʪʝʛʨʘʮʽʷ IoT ʜʦʟʚʦʣʷʻ ʟʙʠʨʘʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʫ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʦʧʝʨʘʪʠʚʥʫ ʨʝʘʢʮʽʶ ʥʘ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ 

ʧʦʚʽʪʨʷ. ʈʦʙʦʪʘ ʨʦʟʛʣʷʜʘʻ ʨʽʟʥʽ ʧʽʜʭʦʜʠ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ IoT, ʚʢʣʶʯʘʶʯʠ ʤʝʨʝʞʽ ʩʝʥʩʦʨʽʚ, 

ʨʫʭʦʤʽ ʧʣʘʪʬʦʨʤʠ, ʽʥʪʝʛʨʘʮʽʶ ʽʩʥʫʶʯʠʭ ʩʠʩʪʝʤ, ʤʦʙʽʣʴʥʽ ʜʦʜʘʪʢʠ ʪʘ ʨʦʟʫʤʥʽ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ. ɸʚʪʦʨʠ ʘʥʘʣʽʟʫʶʪʴ ʧʝʨʝʚʘʛʠ ʪʘ ʦʙʤʝʞʝʥʥʷ ʢʦʞʥʦʛʦ ʧʽʜʭʦʜʫ, ʘ ʪʘʢʦʞ ʡʦʛʦ 

ʚʧʣʠʚ ʥʘ ʝʢʦʣʦʛʽʯʥʫ ʩʠʪʫʘʮʽʶ ʪʘ ʟʜʦʨʦʚ'ʷ ʤʝʰʢʘʥʮʽʚ ʤʽʩʪ.  

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ (IoT), ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ, ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ.  
  
  

I. ɺʉʊʋʇ  

ʋ ʟʚ'ʷʟʢʫ ʟʽ ʩʪʨʽʤʢʠʤ ʨʦʟʚʠʪʢʦʤ ʤʽʩʴʢʠʭ ʘʛʣʦʤʝʨʘʮʽʡ ʪʘ ʽʥʜʫʩʪʨʽʘʣʴʥʦʛʦ ʟʨʦʩʪʘʥʥʷ, 

ʧʨʦʙʣʝʤʘ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʩʪʘʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʭ ʽ ʚʘʞʣʠʚʠʭ ʫ ʩʫʯʘʩʥʦʤʫ 

ʩʚʽʪʽ. ɿʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʤʘʻ ʩʝʨʡʦʟʥʠʡ ʚʧʣʠʚ ʥʘ ʟʜʦʨʦʚ'ʷ ʣʶʜʝʡ ʪʘ ʝʢʦʣʦʛʽʯʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʤʽʩʪ. ɺʽʜʩʫʪʥʽʩʪʴ ʝʬʝʢʪʠʚʥʠʭ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʶ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ, ʟʘʛʨʦʟʠ ʟʜʦʨʦʚ'ʶ ʪʘ ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ ʤʝʰʢʘʥʮʽʚ ʤʽʩʪ. ʋ 

ʪʘʢʦʤʫ ʢʦʥʪʝʢʩʪʽ ʥʘʰʘ ʫʚʘʛʘ ʟʚʝʨʪʘʻʪʴʩʷ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʨʝʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ 

ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (IoT), ʫ ʩʠʩʪʝʤʘʭ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʙʝʟʧʝʢʠ ʤʽʩʪ. ʎʝʡ ʥʘʧʨʷʤʦʢ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʝʬʝʢʪʠʚʥʦ ʤʦʥʽʪʦʨʠʪʠ ʩʪʘʥ ʜʦʚʢʽʣʣʷ, ʘ ʡ 

ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʚʞʠʚʘʪʠ ʥʝʦʙʭʽʜʥʽ ʟʘʭʦʜʠ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ 

ʧʦʚʽʪʨʷ [1]. ʋ ʜʘʥʽʡ ʜʦʧʦʚʽʜʽ ʤʠ ʨʦʟʛʣʷʥʝʤʦ ʧʝʨʝʚʘʛʠ ʟʘʩʪʦʩʫʚʘʥʥʷ IoT ʫ ʩʠʩʪʝʤʘʭ ʢʦʥʪʨʦʣʶ 

ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ, ʘ ʪʘʢʦʞ ʧʨʦʘʥʘʣʽʟʫʻʤʦ ʡʦʛʦ ʚʧʣʠʚ ʥʘ ʝʢʦʣʦʛʽʯʥʫ ʩʠʪʫʘʮʽʶ ʚ ʤʽʩʴʢʠʭ 

ʘʛʣʦʤʝʨʘʮʽʷʭ.  

ɯɯ. ʈɽɿʋʃʔʊɸʊʀ ʊɸ ɸʅɸʃɯɿ  

ʈʦʟʛʣʷʥʝʤʦ ʧʝʨʝʚʘʛʠ ʟʘʩʪʦʩʫʚʘʥʥʷ IoT ʫ ʩʠʩʪʝʤʘʭ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ:  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ IoT ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʟʙʠʨʘʪʠ, ʘʣʝ ʽ ʥʝʛʘʡʥʦ ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʧʨʦ 

ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʦʧʝʨʘʪʠʚʥʫ ʨʝʘʢʮʽʶ ʥʘ ʙʫʜʴ-ʷʢʽ ʟʤʽʥʠ ʪʘ 

ʟʘʙʨʫʜʥʝʥʥʷ, ʱʦ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʚ ʤʽʩʴʢʠʭ ʩʝʨʝʜʦʚʠʱʘʭ, ʜʦʧʦʤʘʛʘʶʯʠ ʝʬʝʢʪʠʚʥʦ 

ʫʧʨʘʚʣʷʪʠ ʩʠʪʫʘʮʽʻʶ ʪʘ ʧʦʢʨʘʱʫʚʘʪʠ ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ.  

ʉʠʩʪʝʤʠ IoT ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʠʩʦʢʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʪʘ ʪʦʯʥʽʩʪʶ ʚʠʤʽʨʶʚʘʥʴ, ʟʘʚʜʷʢʠ 

ʟʘʩʪʦʩʫʚʘʥʥʶ ʧʝʨʝʜʦʚʠʭ ʩʝʥʩʦʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʘʥʘʣʽʪʠʯʥʠʭ ʤʝʪʦʜʽʚ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ 
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ʜʦʩʪʦʚʽʨʥʽ ʪʘ ʘʢʪʫʘʣʴʥʽ ʜʘʥʽ ʧʨʦ ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʨʠʡʥʷʪʪʷ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʭʦʜʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʯʠʩʪʦʪʠ ʧʦʚʽʪʨʷ ʚ ʤʽʩʪʽ.  

ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʝʥʩʦʨʥʠʭ ʧʨʠʩʪʨʦʾʚ IoT ʤʦʞʥʘ ʙʝʟʧʝʨʝʨʚʥʦ ʤʦʥʽʪʦʨʠʪʠ ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ 

ʥʘ ʚʝʣʠʢʠʭ ʪʝʨʠʪʦʨʽʷʭ ʤʽʩʪʘ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʦʚʥʠʡ ʦʛʣʷʜ ʪʘ ʢʦʥʪʨʦʣʴ ʥʘʜ ʝʢʦʣʦʛʽʯʥʦʶ 

ʩʠʪʫʘʮʽʻʶ ʚ ʫʩʽʭ ʡʦʛʦ ʨʘʡʦʥʘʭ. ʎʝ ʩʪʚʦʨʶʻ ʤʦʞʣʠʚʽʩʪʴ ʦʧʝʨʘʪʠʚʥʦ ʚʠʷʚʣʷʪʠ ʪʘ ʚʠʨʽʰʫʚʘʪʠ 

ʧʨʦʙʣʝʤʠ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʫ ʚʩʽʭ ʯʘʩʪʠʥʘʭ ʤʽʩʪʘ. ɿʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʩʠʩʪʝʤ IoT, ʟʙʽʨ 

ʪʘ ʘʥʘʣʽʟ ʜʘʥʠʭ ʧʨʦ ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ ʩʪʘʻ ʧʦʚʥʽʩʪʶ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʣʶʜʩʴʢʽ ʨʝʩʫʨʩʠ ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʪʨʘʪʠ ʥʘ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʧʦʚʽʪʨʷ ʚ 

ʤʽʩʪʽ. ʊʘʢʦʞ, ʩʝʥʩʦʨʥʽ ʧʨʠʩʪʨʦʾ IoT ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟʤʽʱʝʥʽ ʥʘ ʨʫʭʣʠʚʠʭ ʧʣʘʪʬʦʨʤʘʭ, ʪʘʢʠʭ 

ʷʢ ʘʚʪʦʤʦʙʽʣʽ ʯʠ ʜʨʦʥʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʤʦʥʽʪʦʨʠʪʠ ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ ʚ ʚʘʞʢʦʜʦʩʪʫʧʥʠʭ ʤʽʩʮʷʭ 

ʤʽʩʪʘ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʦʚʥʠʡ ʢʦʥʪʨʦʣʴ ʥʘʜ ʝʢʦʣʦʛʽʯʥʦʶ ʩʠʪʫʘʮʽʻʶ.  

ʉʠʩʪʝʤʠ IoT ʣʝʛʢʦ ʽʥʪʝʛʨʫʶʪʴʩʷ ʟ ʽʩʥʫʶʯʠʤʠ ʩʠʩʪʝʤʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʾʭ ʫʞʝ ʥʘʷʚʥʽ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʥʘʯʥʠʭ ʚʠʪʨʘʪ ʯʘʩʫ 

ʪʘ ʢʦʰʪʽʚ ʥʘ ʾʭʥʻ ʧʝʨʝʧʨʦʝʢʪʫʚʘʥʥʷ. ʊʘʢʦʞ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ IoT ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʡ ʪʘ ʝʬʝʢʪʠʚʥʠʡ ʧʨʦʮʝʩ ʟʙʦʨʫ ʜʘʥʠʭ, ʱʦ ʜʦʟʚʦʣʷʻ ʝʢʦʥʦʤʠʪʠ ʨʝʩʫʨʩʠ ʪʘ 

ʢʦʰʪʠ.  

   

ʈʠʩʫʥʦʢ 1. ɿʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʫ ʩʚʽʪʽ: ɯʥʜʝʢʩ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʥʘ ʧʨʦʝʢʪʽ 

Waqi (https://waqi.info/uk/)   

 

ɿʘʩʪʦʩʫʚʘʥʥʷ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (IoT) ʫ ʩʠʩʪʝʤʘʭ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʚ ʤʽʩʴʢʠʭ 

ʘʛʣʦʤʝʨʘʮʽʷʭ ʤʘʻ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʝʢʦʣʦʛʽʯʥʫ ʩʠʪʫʘʮʽʶ ʪʘ ʟʜʦʨʦʚ'ʷ ʤʝʰʢʘʥʮʽʚ. ʈʦʟʛʣʷʥʝʤʦ 

ʜʝʪʘʣʴʥʽʰʝ, ʷʢ ʮʝ ʚʽʜʙʫʚʘʻʪʴʩʷ: ʉʠʩʪʝʤʠ IoT ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʩʪʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʷʢʦʩʪʽ 

ʧʦʚʽʪʨʷ ʚ ʨʽʟʥʠʭ ʪʦʯʢʘʭ ʤʽʩʪʘ. ɿʙʽʣʴʰʝʥʠʡ ʦʙʩʷʛ ʜʘʥʠʭ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʙʽʣʴʰ ʪʦʯʥʽ ʪʘ 

ʧʦʚʥʽ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʨʽʚʥʽ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʾʭ ʜʠʥʘʤʽʢʫ ʚ ʨʽʟʥʠʭ ʤʽʩʮʷʭ ʤʽʩʪʘ. ɿʘʚʜʷʢʠ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʫ ʪʘ ʦʧʝʨʘʪʠʚʥʦʩʪʽ ʟʙʦʨʫ ʜʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤ IoT, ʚʣʘʜʘ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ 

ʤʦʞʫʪʴ ʰʚʠʜʢʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʚʠʷʚʣʝʥʥʷ ʟʘʙʨʫʜʥʝʥʴ ʪʘ ʚʞʠʚʘʪʠ ʟʘʭʦʜʽʚ ʜʣʷ ʾʭʥʴʦʛʦ ʫʩʫʥʝʥʥʷ. 

ɼʘʥʽ, ʟʽʙʨʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤ IoT, ʥʘʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʣʘʜʽ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷʤ 

ʘʥʘʣʽʟʫʚʘʪʠ ʪʝʥʜʝʥʮʽʾ ʪʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʠʟʠʢʠ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʤʝʰʢʘʥʮʽʚ ʤʽʩʪʘ. ʎʝ ʜʦʧʦʤʘʛʘʻ ʫ 

ʧʣʘʥʫʚʘʥʥʽ ʪʘ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ ʱʦʜʦ ʧʦʣʽʪʠʢʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ ʧʦʚʽʪʨʷ. ɿʘʩʪʦʩʫʚʘʥʥʷ IoT 

ʫ ʩʠʩʪʝʤʘʭ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʤʝʥʰʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʰʣʷʭʦʤ 

ʚʯʘʩʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʾʭ ʫʩʫʥʝʥʥʷ. 

ɼʘʥʽ, ʦʪʨʠʤʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʟʘ ʜʦʧʦʤʦʛʦʶ IoT, ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʫʙʣʽʯʥʦ ʜʦʩʪʫʧʥʠʤʠ ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩʫʥʢʫ 1. ʎʝ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʩʚʽʜʦʤʦʩʪʽ 

ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʱʦʜʦ ʧʨʦʙʣʝʤ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʪʘ ʟʘʦʭʦʯʫʻ ʛʨʦʤʘʜʷʥ ʜʦ ʫʯʘʩʪʽ ʫ ʟʘʭʦʜʘʭ ʟ 

ʡʦʛʦ ʧʦʢʨʘʱʝʥʥʷ. ʋ ʮʽʣʦʤʫ, ʟʘʩʪʦʩʫʚʘʥʥʷ IoT ʫ ʩʠʩʪʝʤʘʭ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʥʘ 

ʝʢʦʣʦʛʽʯʥʫ ʩʠʪʫʘʮʽʶ ʚ ʤʽʩʴʢʠʭ ʘʛʣʦʤʝʨʘʮʽʷʭ ʤʘʻ ʟʥʘʯʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ, ʩʧʨʠʷʶʯʠ 

https://waqi.info/uk/


ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 

 

 
100 

ʧʦʢʨʘʱʝʥʥʶ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʪʘ ʟʜʦʨʦʚ'ʷ ʤʝʰʢʘʥʮʽʚ, ʘ ʪʘʢʦʞ ʩʧʨʠʷʶʯʠ ʟʙʝʨʝʞʝʥʥʶ 

ʝʢʦʣʦʛʽʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʚ ʤʽʩʪʽ.  

ʇʝʨʝʡʜʝʤʦ ʜʦ ʨʦʟʙʦʨʫ ʦʩʥʦʚʥʠʭ ʚʘʨʽʘʥʪʽʚ ʚʧʨʦʚʘʜʞʝʥʥʷ IoT ʫ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ 

ʷʢʦʩʪʽ [2]. ʅʘ ʨʘʟʽ ʤʠ ʨʦʟʛʣʷʥʝʤʦ ʽʥʩʪʨʫʤʝʥʪʠ, ʷʢʽ ʚʞʝ ʥʘʷʚʥʽ, ʘ ʪʘʢʦʞ ʪʽ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʧʨʦʚʘʜʞʝʥʽ ʚ ʤʘʡʙʫʪʥʴʦʤʫ, ʱʦʙ ʧʽʜʪʨʠʤʘʪʠ ʮʽʣʽ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ. ɯʩʥʫʻ ʢʽʣʴʢʘ 

ʚʘʨʽʘʥʪʽʚ ʚʧʨʦʚʘʜʞʝʥʥʷ IoT ʫ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ, ʟʦʢʨʝʤʘ:  

1. ʉʪʚʦʨʝʥʥʷ ʤʝʨʝʞʽ ʩʝʥʩʦʨʽʚ - ʫ ʮʴʦʤʫ ʚʘʨʽʘʥʪʽ ʜʘʪʯʠʢʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʤʽʨʶʚʘʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ, ʨʦʟʤʽʱʫʶʪʴʩʷ ʫ ʨʽʟʥʠʭ ʪʦʯʢʘʭ ʤʽʩʪʘ ʪʘ ʧʽʜʢʣʶʯʘʶʪʴʩʷ ʜʦ 

ʤʝʨʝʞʽ IoT. ʎʽ ʩʝʥʩʦʨʠ ʧʝʨʝʜʘʶʪʴ ʜʘʥʽ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʜʦ ʮʝʥʪʨʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʜʝ 

ʚʦʥʠ ʦʙʨʦʙʣʷʶʪʴʩʷ ʪʘ ʘʥʘʣʽʟʫʶʪʴʩʷ [3].  

2. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʫʭʦʤʠʭ ʧʣʘʪʬʦʨʤ - ʜʨʦʥʠ ʘʙʦ ʘʚʪʦʤʦʙʽʣʽ, ʦʙʣʘʜʥʘʥʽ ʩʝʥʩʦʨʘʤʠ, ʤʦʞʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʚ ʨʽʟʥʠʭ ʨʘʡʦʥʘʭ ʤʽʩʪʘ. ʎʽ 

ʧʣʘʪʬʦʨʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʦʛʨʘʤʦʚʘʥʽ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʟʙʦʨʫ ʜʘʥʠʭ ʪʘ ʧʝʨʝʜʘʯʽ ʾʭ ʜʦ 

ʮʝʥʪʨʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʘʥʘʣʽʟʫ.  

3. ɯʥʪʝʛʨʘʮʽʷ ʽʩʥʫʶʯʠʭ ʩʠʩʪʝʤ - ʫ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʽʩʥʫʶʯʽ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ 

ʧʦʚʽʪʨʷ ʤʦʞʫʪʴ ʙʫʪʠ ʤʦʜʝʨʥʽʟʦʚʘʥʽ ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ ʩʝʥʩʦʨʽʚ IoT ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʟ 

ʤʝʨʝʞʝʶ ʜʣʷ ʟʙʦʨʫ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ.  

4. ʄʦʙʽʣʴʥʽ ʜʦʜʘʪʢʠ - ʨʦʟʨʦʙʢʘ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʘʥʽ ʚʽʜ ʩʝʥʩʦʨʽʚ IoT ʪʘ ʥʘʜʘʶʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ ʟʨʫʯʥʠʡ ʽʥʪʝʨʬʝʡʩ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʧʦʨʘʜʠ ʱʦʜʦ ʟʙʝʨʝʞʝʥʥʷ ʟʜʦʨʦʚ'ʷ.  

5. ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʫʤʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ - ʩʠʩʪʝʤʠ IoT ʤʦʞʫʪʴ ʙʫʪʠ ʽʥʪʝʛʨʦʚʘʥʽ ʟ 

ʨʦʟʫʤʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʽʥʥʷ ʙʫʜʽʚʣʷʤʠ ʘʙʦ ʪʨʘʥʩʧʦʨʪʦʤ, ʱʦʙ ʘʚʪʦʤʘʪʠʯʥʦ 

ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʪʘ ʚʞʠʚʘʪʠ ʟʘʭʦʜʽʚ ʜʣʷ ʡʦʛʦ ʧʦʢʨʘʱʝʥʥʷ.  

ʊʘʙʣʠʮʷ 1. ʇʦʨʽʚʥʷʥʥʷ ʚʘʨʽʘʥʪʽʚ ʚʧʨʦʚʘʜʞʝʥʥʷ IoT ʫ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ  
ɺʘʨʽʘʥʪ  ʇʦʟʠʪʠʚʥʽ ʘʩʧʝʢʪʠ  ʅʝʛʘʪʠʚʥʽ ʘʩʧʝʢʪʠ  

ʉʪʚʦʨʝʥʥʷ 

ʤʝʨʝʞʽ 

ʩʝʥʩʦʨʽʚ  

ɿʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʤʦʥʽʪʦʨʠʥʛʫ 

ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʫ ʙʘʛʘʪʴʦʭ ʪʦʯʢʘʭ ʤʽʩʪʘ.  

ɺʠʤʘʛʘʻ ʟʥʘʯʥʠʭ ʚʠʪʨʘʪ ʥʘ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʤʝʨʝʞʽ ʩʝʥʩʦʨʽʚ.  

ɼʦʟʚʦʣʷʻ ʦʧʝʨʘʪʠʚʥʦ ʦʪʨʠʤʫʚʘʪʠ ʜʘʥʽ 

ʧʨʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ.  

ʄʦʞʝ ʙʫʪʠ ʩʢʣʘʜʥʦ ʧʦʢʨʠʪʠ ʚʩʽ ʨʘʡʦʥʠ 

ʤʽʩʪʘ, ʦʩʦʙʣʠʚʦ ʚʝʣʠʢʽ ʘʛʣʦʤʝʨʘʮʽʾ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʨʫʭʦʤʠʭ 

ʧʣʘʪʬʦʨʤ  

ɿʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʤʦʥʽʪʦʨʠʥʛʫ ʚ 

ʚʘʞʢʦʜʦʩʪʫʧʥʠʭ ʤʽʩʮʷʭ ʘʙʦ ʧʽʜ ʯʘʩ 

ʧʦʜʽʡ.  

ɺʠʤʘʛʘʻ ʚʝʣʠʢʠʭ ʚʠʪʨʘʪ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʨʫʭʦʤʠʭ ʧʣʘʪʬʦʨʤ.  

ʄʦʞʝ ʙʫʪʠ ʝʬʝʢʪʠʚʥʠʤ ʚ ʨʝʘʛʫʚʘʥʥʽ ʥʘ 

ʟʤʽʥʠ ʫ ʨʽʟʥʠʭ ʨʘʡʦʥʘʭ ʤʽʩʪʘ.  

ʈʦʙʦʪʘ ʦʙʤʝʞʝʥʘ ʯʘʩʦʤ ʨʫʭʫ ʜʨʦʥʽʚ ʘʙʦ 

ʘʚʪʦʤʦʙʽʣʽʚ.  

ɯʥʪʝʛʨʘʮʽʷ 

ʽʩʥʫʶʯʠʭ 

ʩʠʩʪʝʤ  

ɺʠʢʦʨʠʩʪʦʚʫʻ ʽʩʥʫʶʯʽ ʩʠʩʪʝʤʠ, ʱʦ 

ʟʤʝʥʰʫʻ ʚʠʪʨʘʪʠ ʥʘ ʨʦʟʛʦʨʪʘʥʥʷ ʥʦʚʠʭ.  

ʄʦʞʝ ʙʫʪʠ ʩʢʣʘʜʥʦ ʧʦʢʨʠʪʠ ʥʦʚʽ ʨʘʡʦʥʠ 

ʘʙʦ ʚʝʣʠʢʽ ʪʝʨʠʪʦʨʽʾ.  

ɼʦʟʚʦʣʷʻ ʦʙ'ʻʜʥʘʪʠ ʜʘʥʽ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ 

ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ.  

ɼʝʷʢʽ ʽʩʥʫʶʯʽ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʦʙʤʝʞʝʥʽ ʫ ʚʧʨʦʚʘʜʞʝʥʥʽ ʥʦʚʠʭ ʬʫʥʢʮʽʡ.  

ʄʦʙʽʣʴʥʽ 

ʜʦʜʘʪʢʠ  

ʅʘʜʘʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʧʨʦʩʪʠʡ ʜʦʩʪʫʧ ʜʦ 

ʜʘʥʠʭ ʧʨʦ ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ ʯʝʨʝʟ ʤʦʙʽʣʴʥʽ 

ʧʨʠʩʪʨʦʾ.  

ʄʦʞʝ ʙʫʪʠ ʤʝʥʰ ʪʦʯʥʠʤʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʜʘʥʠʭ, ʟʽʙʨʘʥʠʭ ʚʽʜ ʩʝʥʩʦʨʽʚ 

IoT.  

ʃʝʛʢʦ ʜʦʩʪʫʧʥʽ ʜʣʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʢʦʨʠʩʪʫʚʘʯʽʚ.  

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʘʢʪʫʘʣʴʥʠʭ ʜʘʥʠʭ ʧʦʪʨʽʙʥʦ, 

ʱʦʙ ʢʦʨʠʩʪʫʚʘʯʽ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʜʦʜʘʪʦʢ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʨʦʟʫʤʥʠʭ 

ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʽʥʥʷ  

ɼʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʯʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ 

ʚ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʪʘ ʚʞʠʚʘʪʠ ʚʽʜʧʦʚʽʜʥʠʭ 

ʟʘʭʦʜʽʚ.  

ɺʠʤʘʛʘʻ ʟʥʘʯʥʠʭ ʽʥʚʝʩʪʠʮʽʡ ʫ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʪʘ ʧʽʜʪʨʠʤʢʫ ʩʠʩʪʝʤ.  

ɯʥʪʝʛʨʫʻʪʴʩʷ ʟ ʽʥʰʠʤʠ ʘʩʧʝʢʪʘʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʤʽʩʪʦʤ.  

ɺʠʤʘʛʘʻ ʛʘʨʤʦʥʽʟʘʮʽʾ ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ.  
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ʇʽʩʣʷ ʨʦʟʛʣʷʜʫ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʚʧʨʦʚʘʜʞʝʥʥʷ IoT ʫ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ, 

ʧʝʨʝʡʜʝʤʦ ʜʦ ʘʥʘʣʽʟʫ ʧʦʟʠʪʠʚʥʠʭ ʪʘ ʥʝʛʘʪʠʚʥʠʭ ʘʩʧʝʢʪʽʚ ʢʦʞʥʦʛʦ ʟ ʮʠʭ ʚʘʨʽʘʥʪʽʚ. 

ʇʨʦʘʥʘʣʽʟʫʻʤʦ ʧʝʨʝʚʘʛʠ ʪʘ ʦʙʤʝʞʝʥʥʷ ʢʦʞʥʦʛʦ ʧʽʜʭʦʜʫ ʽ ʧʦʙʫʜʫʻʤʦ ʊʘʙʣʠʮʶ 1.  

Iɯɯ. ʆɹɻʆɺʆʈɽʅʅʗ ʊɸ ɺʀʉʅʆɺʂʀ  

ʋ ʟʚ'ʷʟʢʫ ʟʽ ʩʪʨʽʤʢʠʤ ʨʦʟʚʠʪʢʦʤ ʤʽʩʴʢʠʭ ʘʛʣʦʤʝʨʘʮʽʡ ʪʘ ʽʥʜʫʩʪʨʽʘʣʴʥʦʛʦ ʟʨʦʩʪʘʥʥʷ, 

ʧʨʦʙʣʝʤʘ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʩʪʘʻ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʦʶ ʪʘ ʚʘʞʣʠʚʦʶ ʫ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ. 

ʅʝʜʦʩʪʘʪʥʽʩʪʴ ʝʬʝʢʪʠʚʥʠʭ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʶ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ ʤʝʰʢʘʥʮʽʚ ʤʽʩʪ ʪʘ ʟʘʛʨʦʟʠ ʜʣʷ ʾʭʥʴʦʛʦ ʟʜʦʨʦʚ'ʷ. ɺ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʨʝʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (IoT), ʫ ʩʠʩʪʝʤʘʭ ʢʦʥʪʨʦʣʶ 

ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʻ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʫ ʥʘʧʨʷʤʢʫ ʧʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʤʽʩʪ.  

ɸʥʘʣʽʟ ʧʝʨʝʚʘʛ ʟʘʩʪʦʩʫʚʘʥʥʷ IoT ʫ ʩʠʩʪʝʤʘʭ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, 

ʱʦ ʮʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ ʥʝʛʘʡʥʦ ʟʙʠʨʘʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʧʨʦ ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ ʫ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʱʦ ʩʧʨʠʷʻ ʦʧʝʨʘʪʠʚʥʽʡ ʨʝʘʢʮʽʾ ʥʘ ʙʫʜʴ-ʷʢʽ ʟʤʽʥʠ ʪʘ ʟʘʙʨʫʜʥʝʥʥʷ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ IoT ʪʘʢʦʞ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʠʩʦʢʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʪʘ ʪʦʯʥʽʩʪʶ 

ʚʠʤʽʨʶʚʘʥʴ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʦʚʽʨʥʽ ʪʘ ʘʢʪʫʘʣʴʥʽ ʜʘʥʽ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʪʶ 

ʧʦʚʽʪʨʷ.   

ʂʨʽʤ ʪʦʛʦ, ʩʠʩʪʝʤʠ IoT ʜʦʟʚʦʣʷʶʪʴ ʙʝʟʧʝʨʝʨʚʥʦ ʤʦʥʽʪʦʨʠʪʠ ʷʢʽʩʪʴ ʧʦʚʽʪʨʷ ʥʘ ʚʝʣʠʢʠʭ 

ʪʝʨʠʪʦʨʽʷʭ ʤʽʩʪʘ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʦʚʥʠʡ ʦʛʣʷʜ ʪʘ ʢʦʥʪʨʦʣʴ ʥʘʜ ʝʢʦʣʦʛʽʯʥʦʶ ʩʠʪʫʘʮʽʻʶ ʫ ʚʩʽʭ 

ʡʦʛʦ ʨʘʡʦʥʘʭ. ɯʥʪʝʛʨʘʮʽʷ ʽʩʥʫʶʯʠʭ ʩʠʩʪʝʤ ʪʘ ʨʦʟʨʦʙʢʘ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ 

ʷʢʦʩʪʽ ʧʦʚʽʪʨʷ ʪʘʢʦʞ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʨʦʟʚʠʪʢʫ.   
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ɸʥʦʪʘʮʽʷ.   

ʈʦʙʦʪʘ ʨʦʟʛʣʷʜʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʤʝʜʠʯʥʠʭ ʧʨʠʩʪʨʦʾʚ ʪʘ ʜʘʪʯʠʢʽʚ ʜʣʷ 

ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʧʘʮʽʻʥʪʽʚ ʪʘ ʧʨʦʚʦʜʠʪʴ ʦʮʽʥʢʫ ʾʭʥʴʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. ɼʘʥʽ ʜʣʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʟʙʠʨʘʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʥʩʦʨʽʚ ʪʝʤʧʝʨʘʪʫʨʠ, ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ, 

ʘʢʪʠʚʥʦʩʪʽ ʥʝʡʨʦʥʽʚ ʫ ʤʦʟʢʫ ʪʘ ɽʂɻ ʧʨʠʩʪʨʦʶ. ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʦʪʨʠʤʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʚʠʟʥʘʯʘʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠʩʪʨʦʾʚ ʪʘ ʾʭʥʽʡ ʧʦʪʝʥʮʽʘʣ ʫ ʩʬʝʨʽ ʤʝʜʠʮʠʥʠ, 

ʧʽʜʢʨʝʩʣʶʶʯʠ ʚʘʞʣʠʚʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʤʝʜʠʯʥʦʛʦ ɯʦʊ.  

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ɯʦʊ, ʤʝʜʠʮʠʥʘ, ɽʂɻ, ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ, ʦʙʩʪʝʞʝʥʥʷ.  
  
  

I. ɺʉʊʋʇ  

ɾʠʚʫʯʠ ʫ ʩʚʽʪʽ, ʷʢʠʡ ʚʜʦʩʢʦʥʘʣʶʻʪʴʩʷ ʚʝʩʴ ʯʘʩ ʪʘ ʚʽʜʯʫʚʘʶʯʠ ʟʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʦʟʫʤʥʠʭ ʩʠʩʪʝʤ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʚʣʘʩʥʦʤʫ ʧʨʠʢʣʘʜʽ, ʣʶʜʩʪʚʦ ʥʝ ʟʫʧʠʥʠʣʦʩʷ ʥʘ ʨʦʟʨʦʙʢʘʭ 

ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʽ ʾʭ ʫ ʨʦʟʫʤʥʽ ʙʫʜʠʥʢʠ, ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʩʬʝʨʫ ʦʭʦʨʦʥʠ 

ʟʜʦʨʦʚôʷ, ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʯʠ ʝʥʝʨʛʝʪʠʢʫ. ʆʜʥʘʢ, ʚʘʨʪʦ ʟʘʫʚʘʞʠʪʠ ʱʦ ʜʣʷ ʣʶʜʩʪʚʘ ʟʘ ʦʩʪʘʥʥʽ 5 

ʨʦʢʽʚ ʩʘʤʝ ʫ ʤʝʜʠʯʥʦʤʫ ɯʦʊ ʩʪʘʣʦʩʷ ʧʦʰʠʨʝʥʥʷ ʚ ʨʽʟʥʠʭ ʘʩʧʝʢʪʘʭ ʤʝʜʠʮʠʥʠ, ʪʘʢʠʭ ʷʢ 

ʜʠʩʪʘʥʮʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʧʘʮʽʻʥʪʘ, ʪʝʣʝʤʝʜʠʮʠʥʘ, ʨʦʟʨʦʙʢʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʤʝʜʠʯʥʠʭ 

ʧʨʠʩʪʨʦʾʚ ʪʘ ʟʘʩʪʦʩʫʥʢʠ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ ʯʠ ʣʽʢʫʚʘʥʥʷ ʧʘʮʽʻʥʪʽʚ. ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʜʠʯʥʠʭ ɯʦʊ  ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʣʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ 

ʜʦʩʣʽʜʞʝʥʴ. ʊʦʡ ʯʘʩ, ʷʢʠʡ ʨʘʥʽʰʝ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʧʘʪʦʣʦʛʽʾ, 

ʟʘʨʘʟ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʞʝ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʯʠ ʧʨʦʬʽʣʘʢʪʠʢʠ ʧʘʮʽʻʥʪʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʪʝʭʥʦʣʦʛʽʾ ɯʦʊ.  

ʋ ʮʽʡ ʩʪʘʪʪʽ ʤʠ ʨʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʤʝʜʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʨʦʟʛʣʷʜʘʶʯʠ, ʷʢ ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ ʟʤʽʥʶʻ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʧʘʮʽʻʥʪʘʤʠ ʪʘ ʤʝʜʠʯʥʠʤʠ ʬʘʭʽʚʮʷʤʠ, 

ʧʦʣʝʛʰʫʶʯʠ ʜʦʩʪʫʧ ʜʦ ʜʦʛʣʷʜʫ ʪʘ ʧʦʢʨʘʱʫʶʯʠ ʨʝʟʫʣʴʪʘʪʠ ʣʽʢʫʚʘʥʥʷ. ʊʘʢʦʞ ʦʟʥʘʡʦʤʠʤʦʩʴ ʟ 

ʪʠʤ, ʷʢ ʽʥʥʦʚʘʮʽʾ ʚ ʩʬʝʨʽ ʟʜʦʨʦʚ'ʷ ʩʪʘʶʪʴ ʢʘʪʘʣʽʟʘʪʦʨʦʤ ʜʣʷ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʤʝʜʠʯʥʦʛʦ 

ʜʦʛʣʷʜʫ ʽ ʷʢ ʮʝ ʚʧʣʠʚʘʻ ʥʘ ʥʘʰʝ ʟʜʦʨʦʚ'ʷ ʪʘ ʷʢʽʩʪʴ ʞʠʪʪʷ.  

II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ  

ɿʘʜʣʷ ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʦʛʦ ʢʦʝʬʽʮʽʻʥʪʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʣʽʜ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʥʢʨʝʪʥʽ ʜʘʥʽ ʪʘ ʤʝʪʦʜʠ, ʷʢʽ ʙʫʜʫʪʴ ʜʦʧʦʤʘʛʘʪʠ ʧʨʦʚʦʜʠʪʠ ʟʙʠʨʘʥʥʷ ʜʘʥʠʭ 
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ʚ ʨʝʟʫʣʴʪʫʶʯʫ ʩʢʣʘʜʦʚʫ. ʆʪʞʝ, ʦʟʥʘʡʦʤʠʤʦʩʷ ʜʝʪʘʣʴʥʽʰʝ ʟ ʧʝʨʝʣʽʢʦʤ ʜʘʥʠʭ ʪʘ ʤʝʪʦʜʽʚ, ʷʢʽ 

ʤʠ ʨʦʟʛʣʷʜʘʻʤʦ ʚ ʜʘʥʽʡ ʨʦʙʦʪʽ.   

ɼʘʥʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʜʫʪʴ ʟʙʠʨʘʪʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʩʪʫʧʥʠʭ ʜʘʪʯʠʢʽʚ: ʩʝʥʩʦʨ 

ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʩʝʥʩʦʨ ʚʠʤʽʨʶʚʘʥʥʷ ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ, ʩʝʥʩʦʨ ʚʠʤʽʨʶʚʘʥʥʷ 

ʘʢʪʠʚʥʦʩʪʽ ʥʝʡʨʦʥʽʚ ʫ ʤʦʟʢʫ, ɽʂɻ ʧʨʠʩʪʨʽʡ. ɼʘʪʯʠʢʠ ʙʫʜʫʪʴ ʨʦʟʤʽʱʝʥʽ ʥʘ ʪʽʣʽ ʧʘʮʽʻʥʪʘ ʽ 

ʙʫʜʫʪʴ ʟʙʠʨʘʪʠ ʜʘʥʽ ʧʨʦ ʡʦʛʦ ʩʪʘʥ ʟʜʦʨʦʚ'ʷ. ɼʘʥʽ ʙʫʜʫʪʴ ʧʝʨʝʜʘʚʘʪʠʩʷ ʥʘ ʩʤʘʨʪʬʦʥ ʧʘʮʽʻʥʪʘ, 

ʜʝ ʙʫʜʝ ʧʨʦʚʦʜʠʪʠʩʷ ʾʭ ʘʥʘʣʽʟ ʪʘ ʦʙʨʦʙʢʘ.   

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʠ:  

¶ ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʤʝʪʦʜ: ʙʫʜʝ ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʪʦʪʠʧ ʧʨʠʩʪʨʦʶ, ʷʢʠʡ ʙʫʜʝ ʚʢʣʶʯʘʪʠ 

ʚ ʩʝʙʝ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʜʘʪʯʠʢʠ. ʇʨʠʩʪʨʽʡ ʙʫʜʝ ʚʠʧʨʦʙʫʚʘʥʦ ʥʘ ʛʨʫʧʽ ʜʦʙʨʦʚʦʣʴʮʽʚ, ʷʢʽ 

ʙʫʜʫʪʴ ʥʦʩʠʪʠ ʡʦʛʦ ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʯʘʩʫ.  

¶ ʄʝʪʦʜ ʘʥʘʣʽʟʫ ʜʘʥʠʭ: ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʙʫʜʫʪʴ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʪʘ ʦʙʨʦʙʣʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʦʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠʩʪʨʦʶ ʪʘ ʡʦʛʦ 

ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ.  

¶ ʄʝʪʦʜ ʦʧʠʪʫʚʘʥʥʷ: ʙʫʜʫʪʴ ʧʨʦʚʝʜʝʥʽ ʦʧʠʪʫʚʘʥʥʷ ʩʝʨʝʜ ʜʦʙʨʦʚʦʣʴʮʽʚ, ʷʢʽ ʙʫʜʫʪʴ 

ʥʦʩʠʪʠ ʧʨʠʩʪʨʽʡ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʦʪʨʠʤʘʪʠ ʾʭ ʚʽʜʛʫʢʠ ʧʨʦ ʧʨʠʩʪʨʽʡ ʪʘ ʡʦʛʦ ʟʨʫʯʥʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ.  

¶ ʄʝʪʦʜ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ:  ʤʘʰʠʥʥʝ 

ʥʘʚʯʘʥʥʷ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʝ ʜʣʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʨʽʟʥʠʭ ʩʪʘʥʽʚ ʧʘʮʽʻʥʪʘ ʥʘ ʦʩʥʦʚʽ 

ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ. ʅʘʧʨʠʢʣʘʜ, ʚʠʟʥʘʯʝʥʥʷ ʘʨʠʪʤʽʡ ʩʝʨʮʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ɽʂɻ-ʩʠʛʥʘʣʽʚ 

ʘʙʦ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʘʥʦʤʘʣʽʡ ʫ ʤʦʟʢʦʚʽʡ ʘʢʪʠʚʥʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʩʠʛʥʘʣʽʚ ʚʽʜ ʩʝʥʩʦʨʘ 

ʥʝʡʨʦʥʽʚ.  

ʈʦʟʛʣʷʥʝʤʦ ʩʪʨʫʢʪʫʨʥʫ ʩʭʝʤʫ ʜʣʷ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʧʘʮʽʻʥʪʽʚ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʈʠʩʫʥʢʫ 1, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʝʥʩʦʨʠ ʪʘ ʧʨʠʩʪʨʦʾ ɯʦʊ, ʷʢʽ ʙʫʜʫʪʴ ʟʯʠʪʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʟ 

ʣʶʜʩʴʢʦʛʦ ʦʨʛʘʥʽʟʤʫ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ, ʦʧʨʘʮʴʦʚʫʚʘʪʠ ʾʾ, ʧʝʨʝʜʘʶʯʠ ʚʽʟʫʘʣʽʟʦʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘ 

ʧʨʠʩʪʨʽʡ (ʪʝʣʝʬʦʥ) ʜʣʷ ʣʝʛʰʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʢʦʨʠʩʪʫʚʘʯʝʤ (ʣʽʢʘʨʝʤ ʯʠ ʧʘʮʽʻʥʪʦʤ). ɼʘʥʘ 

ʩʠʩʪʝʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʘʪʯʠʢʽʚ, ʷʢʽ ʚʠʤʽʨʶʶʪʴ ʪʝʤʧʝʨʘʪʫʨʫ, ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ ʪʘ ʘʢʪʠʚʥʽʩʪʴ 

ʥʝʡʨʦʥʽʚ ʫ ʤʦʟʢʫ, ʘ ʪʘʢʦʞ ɽʂɻ ʧʨʠʩʪʨʽʡ.  

III. ʈɽɿʋʃʔʊɸʊʀ ʊɸ ɸʅɸʃɯɿ  

ʆʟʥʘʡʦʤʠʚʰʠʩʴ ʽʟ ʦʙʨʘʥʠʤʠ ʤʝʪʦʜʘʤʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʠʤʠ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʧʝʨʝʡʜʝʤʦ ʜʦ ʦʯʽʢʫʚʘʥʠʭ ʪʘ ʥʘʷʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʾʭ ʨʝʟʫʣʴʪʫʶʯʦʛʦ ʘʥʘʣʽʟʫ.  

ʆʯʽʢʫʻʪʴʩʷ, ʱʦ ʜʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʪʴ ʦʪʨʠʤʘʪʠ ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ: ʦʮʽʥʢʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʠʩʪʨʦʶ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ, ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ, ʥʝʡʨʦʥʽʚ ʫ 

ʤʦʟʢʫ ʪʘ ɽʂɻ, ʦʮʽʥʢʘ ʧʦʪʝʥʮʽʘʣʫ ʧʨʠʩʪʨʦʶ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ, 

ʚʽʜʛʫʢʠ ʜʦʙʨʦʚʦʣʴʮʽʚ ʧʨʦ ʧʨʠʩʪʨʽʡ ʪʘ ʡʦʛʦ ʟʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʟʨʫʯʥʽʩʪʴ ʪʘ 

ʽʥʪʫʾʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʥʣʘʡʥ ʟʘʩʪʦʩʫʥʢʫ ʪʘ ʟʨʦʟʫʤʽʣʝ ʧʦʷʩʥʝʥʥʷ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʜʘʥʠʭ ʟ 

ʜʦʩʣʽʜʞʝʥʴ.  

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʚʟʷʣʠ ʫʯʘʩʪʴ 20 ʜʦʙʨʦʚʦʣʴʮʽʚ, ʷʢʽ ʥʦʩʠʣʠ ʧʨʠʩʪʨʽʡ ʧʨʦʪʷʛʦʤ ʦʜʥʦʛʦ 

ʪʠʞʥʷ. ʇʨʠʩʪʨʽʡ ʚʠʤʽʨʶʚʘʚ ʪʝʤʧʝʨʘʪʫʨʫ, ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ, ʥʝʡʨʦʥʠ ʚ ʤʦʟʢʫ ʪʘ ɽʂɻ 

ʜʦʙʨʦʚʦʣʴʮʽʚ. ɼʘʥʽ, ʟʽʙʨʘʥʽ ʧʨʠʩʪʨʦʻʤ, ʙʫʣʠ ʪʦʯʥʠʤʠ ʪʘ ʥʘʜʽʡʥʠʤʠ. ʊʝʤʧʝʨʘʪʫʨʘ 

ʚʠʤʽʨʶʚʘʣʘʩʷ ʟ ʪʦʯʥʽʩʪʶ ʜʦ 0,1 ʛʨʘʜʫʩʘ ʎʝʣʴʩʽʷ, ʘʨʪʝʨʽʘʣʴʥʠʡ ʪʠʩʢ - ʟ ʪʦʯʥʽʩʪʶ ʜʦ 2 ʤʤ ʨʪ. 

ʩʪ., ʥʝʡʨʦʥʠ ʚ ʤʦʟʢʫ - ʟ ʪʦʯʥʽʩʪʶ ʜʦ 1 ʤʢɺ, ʘ ɽʂɻ - ʟ ʪʦʯʥʽʩʪʶ ʜʦ 1 ʤɺ. ɼʦʙʨʦʚʦʣʴʮʽ ʪʘʢʦʞ 

ʟʘʧʦʚʥʶʚʘʣʠ ʱʦʜʝʥʥʠʢ, ʫ ʷʢʦʤʫ ʟʘʧʠʩʫʚʘʣʠ ʩʚʽʡ ʩʪʘʥ ʟʜʦʨʦʚ'ʷ ʪʘ ʙʫʜʴ-ʷʢʽ ʩʠʤʧʪʦʤʠ, ʷʢʽ 

ʚʦʥʠ ʚʽʜʯʫʚʘʣʠ.  

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʘʥʘʣʽʟ ʜʘʥʠʭ ʜʦʟʚʦʣʷʻ ʜʦʩʣʽʜʥʠʢʘʤ ʚʠʷʚʠʪʠ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʪʘ ʪʝʥʜʝʥʮʽʾ (ʜʦʩʣʽʜʥʠʢʠ ʤʦʞʫʪʴ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ, ʯʠ 

ʽʩʥʫʻ ʟʚ'ʷʟʦʢ ʤʽʞ ʨʽʚʥʝʤ ʬʽʟʠʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʨʠʟʠʢʦʤ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ), 

ʧʝʨʝʚʽʨʠʪʠ ʛʽʧʦʪʝʟʠ  (ʜʦʩʣʽʜʥʠʢʠ ʤʦʞʫʪʴ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ, ʯʠ 



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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ʧʽʜʪʨʠʤʫʶʪʴ ʚʦʥʠ ʛʽʧʦʪʝʟʫ ʧʨʦ ʪʝ, ʱʦ ʥʦʚʘ ʪʝʭʥʦʣʦʛʽʷ ʝʬʝʢʪʠʚʥʘ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʨʦʟʚʠʪʢʫ 

ʜʝʤʝʥʮʽʾ), ʦʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʪʨʫʯʘʥʴ (ʜʦʩʣʽʜʥʠʢʠ ʤʦʞʫʪʴ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ, ʱʦʙ 

ʚʠʟʥʘʯʠʪʠ, ʯʠ ʧʨʠʟʚʝʣʘ ʥʦʚʘ ʧʨʦʛʨʘʤʘ ʧʨʦʬʽʣʘʢʪʠʢʠ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʢʦʛʥʽʪʠʚʥʠʭ 

ʟʜʽʙʥʦʩʪʝʡ ʩʝʨʝʜ ʧʽʜʣʽʪʢʽʚ), ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʬʘʢʪʦʨʠ ʨʠʟʠʢʫ ʪʘ ʟʘʭʠʩʥʽ ʬʘʢʪʦʨʠ (ʜʦʩʣʽʜʥʠʢʠ 

ʤʦʞʫʪʴ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ, ʯʠ ʻ ʩʪʨʝʩ ʬʘʢʪʦʨʦʤ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ 

ʽʥʬʘʨʢʪʫ).   

 

 
ʈʠʩʫʥʦʢ 1. ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʜʣʷ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ 

IV. ʆɹɻʆɺʆʈɽʅʅʗ ʊɸ ɺʀʉʅʆɺʂʀ  

ʈʝʟʫʣʴʪʘʪʠ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʘʟʫʶʪʴ ʥʘ ʚʘʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʤʝʜʠʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʜʽʘʛʥʦʩʪʠʢʠ: ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠʩʪʨʦʶ (ʚʠʷʚʣʝʥʽ 

ʚʽʜʭʠʣʝʥʥʷ ʚ ʧʦʢʘʟʥʠʢʘʭ ʪʝʤʧʝʨʘʪʫʨʠ, ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ, ʥʝʡʨʦʥʽʚ ʫ ʤʦʟʢʫ ʪʘ ɽʂɻ 

ʩʚʽʜʯʘʪʴ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʩʪʨʦʶ ʜʣʷ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʤʦʥʽʪʦʨʠʥʛʫ ʟʜʦʨʦʚ'ʷ), 

ʜʽʘʛʥʦʩʪʠʯʥʘ ʚʘʞʣʠʚʽʩʪʴ (ʟʘʭʚʦʨʶʚʘʥʥʷ, ʚʠʷʚʣʝʥʽ ʫ ʜʚʦʭ ʜʦʙʨʦʚʦʣʴʮʽʚ ʧʽʩʣʷ ʜʦʜʘʪʢʦʚʦʛʦ 

ʦʙʩʪʝʞʝʥʥʷ, ʧʽʜʢʨʝʩʣʶʶʪʴ ʜʽʘʛʥʦʩʪʠʯʥʫ ʚʘʞʣʠʚʽʩʪʴ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʨʘʥʥʴʦʛʦ ʚʠʷʚʣʝʥʥʷ ʪʘ 

ʣʽʢʫʚʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʴ, ʱʦ ʨʘʥʽʰʝ ʤʦʞʣʠʚʦ ʥʝ ʙʫʣʠ ʚʠʷʚʣʝʥʽ), ʟʨʫʯʥʽʩʪʴ ʪʘ ʧʨʠʡʥʷʪʪʷ 

(ʚʽʜʛʫʢʠ ʜʦʙʨʦʚʦʣʴʮʽʚ ʧʨʦ ʟʨʫʯʥʽʩʪʴ ʪʘ ʣʝʛʢʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜʢʨʝʩʣʶʶʪʴ ʚʘʞʣʠʚʽʩʪʴ 

ʨʦʟʨʦʙʢʠ ʤʝʜʠʯʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʷʢʽ ʽʥʪʝʛʨʫʶʪʴʩʷ ʚ ʧʦʚʩʷʢʜʝʥʥʝ ʞʠʪʪʷ ʧʘʮʽʻʥʪʽʚ, ʩʧʨʠʷʶʯʠ 

ʧʦʩʪʽʡʥʦʤʫ ʤʦʥʽʪʦʨʠʥʛʫ), ʤʦʞʣʠʚʦʩʪʽ ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ (ʭʦʯʘ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʦʙʥʘʜʽʡʣʠʚʽ, ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʧʦʜʘʣʴʰʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ, 

ʚʨʘʭʦʚʫʶʯʠ ʧʦʪʨʝʙʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʦʙʨʦʙʢʠ ʜʘʥʠʭ), 



Proceedings  1st international scientific and practical conference çInformation Systems and Technology: Results and 
Prospectsè (IST 2024)", March 6, 2024 - K.: FIT TSNUK, 2024. 
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ʧʝʨʩʧʝʢʪʠʚʠ ʚ ʤʝʜʠʯʥʽʡ ʩʬʝʨʽ (ʥʘʰʽ ʚʠʩʥʦʚʢʠ ʚʢʘʟʫʶʪʴ ʥʘ ʧʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʤʝʜʠʯʥʦʛʦ ʜʦʛʣʷʜʫ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʜʽʘʛʥʦʩʪʠʢʠ 

ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʧʘʮʽʻʥʪʽʚ).  

ɿʘʛʘʣʦʤ, ʮʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʽʜʢʨʝʩʣʶʻ ʚʘʞʣʠʚʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ 

ʤʝʜʠʯʥʫ ʧʨʘʢʪʠʢʫ, ʩʧʨʠʷʶʯʠ ʧʦʢʨʘʱʝʥʥʶ ʨʝʟʫʣʴʪʘʪʽʚ ʣʽʢʫʚʘʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʶ 

ʝʬʝʢʪʠʚʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʅʘʰʽ ʟʥʘʭʽʜʢʠ ʩʪʚʝʨʜʞʫʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʨʦʟʚʠʪʢʫ ʽʥʥʦʚʘʮʽʡ ʫ ʩʬʝʨʽ ʤʝʜʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ.  
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ʇʈʆɻʅʆɿʋɺɸʅʅʗ ʊɸ ɿɸʇʆɹɯɻɸʅʅʗ ʄɽɼʀʏʅʀʍ ʅɸɼɿɺʀʏɸʁʅʀʍ 
ʉʀʊʋɸʎɯʁ ʅɸ ʇʆʃɯ ɹʆʖ ɿɸ ɼʆʇʆʄʆɻʆʖ ʄɽʈɽɾɯ IOT ʉʄɸʈʊ-
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ɸʥʦʪʘʮʽʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʥʘ ʧʨʝʜʤʝʪ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ RNN ʪʘ IoT ʤʝʨʝʞʽ ʩʤʘʨʪ-

ʛʦʜʠʥʥʠʢʽʚ ʜʣʷ ʧʝʨʝʜʙʘʯʝʥʥʷ ʤʝʜʠʯʥʠʭ ʩʪʘʥʽʚ ʥʘ ʧʦʣʽ ʙʦʶ. ʐʣʷʭʦʤ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʟʽ ʩʤʘʨʪ-

ʛʦʜʠʥʥʠʢʽʚ ʤʦʞʥʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʦʧʝʨʝʜʥʽ ʜʽʘʛʥʦʟʠ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʤʝʜʠʢʘʤ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʥʝʚʽʜʢʣʘʜʥʫ ʜʦʧʦʤʦʛʫ ʝʬʝʢʪʠʚʥʽʰʝ ʪʘ ʦʧʝʨʘʪʠʚʥʽʰʝ.  

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: RNN, IoT, ʤʝʜʠʯʥʘ ʜʦʧʦʤʦʛʘ, ʩʤʘʨʪ-ʛʦʜʠʥʥʠʢʠ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ..  
  
  

I. ɺʉʊʋʇ  

ʋʢʨʘʾʥʘ, ʧʝʨʝʙʫʚʘʶʯʠ ʚ ʧʝʨʽʦʜ ʚʦʻʥʥʦʛʦ ʢʦʥʬʣʽʢʪʫ, ʟʽʪʢʥʫʣʘʩʷ ʟ ʩʝʨʡʦʟʥʠʤʠ 

ʚʠʢʣʠʢʘʤʠ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʥʝ ʣʠʰʝ ʩʪʨʘʪʝʛʽʯʥʽ ʘʩʧʝʢʪʠ, ʘ ʡ ʧʽʜʪʨʠʤʢʫ ʙʽʡʮʽʚ ʥʘ ʧʝʨʝʜʦʚʽʡ. 

ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ ʚʪʨʘʪ ʩʝʨʝʜ ʩʦʣʜʘʪ ʥʘ ʧʝʨʝʜʦʚʽʡ ʻ ʥʝʩʚʦʻʯʘʩʥʘ ʤʝʜʠʯʥʘ ʜʦʧʦʤʦʛʘ. 

ʅʘʚʽʪʴ ʧʨʠʙʫʚʰʠ ʚʯʘʩʥʦ, ʣʽʢʘʨʽ ʤʘʶʪʴ ʦʙʤʝʞʝʥʠʡ ʯʘʩ, ʚʽʜʦʤʠʡ ʷʢ "ʟʦʣʦʪʘ ʛʦʜʠʥʘ", ʧʽʜ ʯʘʩ 

ʷʢʦʛʦ ʚʦʥʠ ʧʦʚʠʥʥʽ ʜʽʷʪʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʜʦʧʦʤʦʛʠ[1]. ʄʝʪʦʶ ʜʘʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʥʘ ʦʛʣʷʜ ʧʦʨʘʥʝʥʠʭ ʪʘ 

ʧʨʠʩʢʦʨʝʥʥʷ ʥʘʜʘʥʥʷ ʥʝʚʽʜʢʣʘʜʥʦʾ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ.  

II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ  

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʤʝʜʠʯʥʽ ʜʘʥʽ ʟ ʚʽʜʢʨʠʪʠʭ ʜʞʝʨʝʣ. 

ʇʨʦʚʝʜʝʥʠʡ ʣʽʪʝʨʘʪʫʨʥʠʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʠʚ ʚʩʪʘʥʦʚʠʪʠ ʢʣʶʯʦʚʽ ʬʘʢʪʦʨʠ ʪʘ ʧʘʪʪʝʨʥʠ, 

ʧʦʚ'ʷʟʘʥʽ ʟ ʨʽʟʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ. ɼʦʜʘʪʢʦʚʦ, ʟʘʩʪʦʩʦʚʫʶʯʠ ʜʘʥʽ, ʟʽʙʨʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʝʨʝʞʽ IoT ʩʤʘʨʪ-ʛʦʜʠʥʥʠʢʽʚ ʪʘ ʘʥʘʣʽʟʫʶʯʠ ʾʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʢʫʨʝʥʪʥʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ, 

ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʧʝʨʝʜʥʽʭ ʜʽʘʛʥʦʟʽʚ ʟʘʭʚʦʨʶʚʘʥʴ. ʎʝ ʩʧʨʠʷʻ 

ʝʬʝʢʪʠʚʥʽʰʦʤʫ ʨʦʟʧʦʜʽʣʫ ʯʘʩʫ ʤʝʜʠʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʧʽʜ ʯʘʩ ʦʛʣʷʜʫ ʧʘʮʽʻʥʪʽʚ ʪʘ ʜʦʟʚʦʣʷʻ 

ʰʚʠʜʰʝ ʥʘʜʘʚʘʪʠ ʾʤ ʥʝʦʙʭʽʜʥʫ ʜʦʧʦʤʦʛʫ.  
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III. ʈɽɿʋʃʔʊɸʊʀ ʊɸ ɸʅɸʃɯɿ  

ɼʣʷ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʤʽʞ ʦʪʨʠʤʘʥʥʷʤ ʪʨʘʚʤʠ ʪʘ ʥʘʜʘʥʥʷʤ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ, ʘ ʪʘʢʦʞ 

ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʨʦʙʦʪʠ ʧʦʣʴʦʚʠʭ ʤʝʜʠʢʽʚ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʨʝʢʫʨʝʥʪʥʽ ʥʝʡʨʦʥʥʽ 

ʤʝʨʝʞʽ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʧʝʨʝʜʥʽʭ ʜʽʘʛʥʦʟʽʚ ʧʘʮʽʻʥʪʘ.   

ʈʝʢʫʨʝʥʪʥʽ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ (RNN) ʻ ʢʣʘʩʦʤ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ, ʩʧʨʦʝʢʪʦʚʘʥʠʭ ʜʣʷ 

ʨʦʙʦʪʠ ʟ ʧʦʩʣʽʜʦʚʥʠʤʠ ʜʘʥʠʤʠ ʘʙʦ ʜʘʥʠʤʠ ʟ ʪʠʤʯʘʩʦʚʦʶ ʟʘʣʝʞʥʽʩʪʶ. ɺʦʥʠ ʤʦʞʫʪʴ 

ʝʬʝʢʪʠʚʥʦ ʤʦʜʝʣʶʚʘʪʠ ʯʘʩʦʚʽ ʟʘʣʝʞʥʦʩʪʽ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʘʥʘʣʽʟʫ ʯʘʩʦʚʠʭ ʨʷʜʽʚ. 

ʆʩʥʦʚʥʠʡ ʢʦʤʧʦʥʝʥʪ RNN ï ʮʝ ʨʝʢʫʨʝʥʪʥʠʡ ʰʘʨ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʥʝʡʨʦʥʥʽʡ ʤʝʨʝʞʽ ʟʙʝʨʽʛʘʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʦʧʝʨʝʜʥʽ ʩʪʘʥʠ. ʂʦʞʝʥ ʚʫʟʦʣ ʫ ʨʝʢʫʨʝʥʪʥʦʤʫ ʰʘʨʽ ʧʨʠʡʤʘʻ ʥʘ ʚʭʽʜ ʩʚʽʡ 

ʧʦʧʝʨʝʜʥʽʡ ʩʪʘʥ ʪʘ ʚʭʽʜʥʽ ʜʘʥʽ ʥʘ ʧʦʪʦʯʥʦʤʫ ʪʠʤʯʘʩʦʚʦʤʫ ʢʨʦʮʽ, ʧʦʪʽʤ ʛʝʥʝʨʫʻ ʚʠʭʽʜ ʽ 

ʧʝʨʝʜʘʻ ʡʦʛʦ ʥʘ ʥʘʩʪʫʧʥʠʡ ʪʠʤʯʘʩʦʚʠʡ ʢʨʦʢ. ʎʝ ʜʦʟʚʦʣʷʻ ʤʦʜʝʣʽ ʚʨʘʭʦʚʫʚʘʪʠ ʢʦʥʪʝʢʩʪ ʪʘ 

ʟʘʣʝʞʥʦʩʪʽ ʫ ʧʦʩʣʽʜʦʚʥʠʭ ʜʘʥʠʭ[4].  
 

  

ʈʠʩʫʥʦʢ 1. ʈʦʟʛʦʨʥʫʪʘ ʨʝʢʫʨʝʥʪʥʘ ʥʝʡʨʦʥʥʘ ʤʝʨʝʞʘ  

 

ʎʠʢʣ ʫ ʨʝʢʫʨʝʥʪʥʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞʘʭ ʜʦʟʚʦʣʷʻ ʧʝʨʝʜʘʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʚʽʜ ʦʜʥʦʛʦ 

ʢʨʦʢʫ ʤʝʨʝʞʽ ʜʦ ʽʥʰʦʛʦ. ʈʝʢʫʨʝʥʪʥʫ ʥʝʡʨʦʥʥʫ ʤʝʨʝʞʫ ʤʦʞʥʘ ʫʷʚʠʪʠ ʷʢ ʢʽʣʴʢʘ ʢʦʧʽʡ ʦʜʥʽʻʾ 

ʤʝʨʝʞʽ, ʜʝ ʢʦʞʥʘ ʢʦʧʽʷ ʧʝʨʝʜʘʻ ʧʦʚʽʜʦʤʣʝʥʥʷ ʥʘʩʪʫʧʥʽʡ.  

ʃʦʥʛ-ʰʦʨʪ ʪʝʨʤʽʥʦʚʘ ʧʘʤ'ʷʪʴ (LSTM) ʻ ʦʜʥʠʤ ʟ ʪʠʧʽʚ ʨʝʢʫʨʝʥʪʥʠʭ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ 

(RNN), ʷʢʽ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʽ ʜʣʷ ʨʦʙʦʪʠ ʟ ʧʦʩʣʽʜʦʚʥʠʤʠ ʜʘʥʠʤʠ ʘʙʦ ʜʘʥʠʤʠ ʟ 

ʪʠʤʯʘʩʦʚʦʶ ʟʘʣʝʞʥʽʩʪʶ. ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʧʝʨʝʚʘʛ LSTM ʻ ʾʭ ʟʜʘʪʥʽʩʪʴ ʜʦ ʝʬʝʢʪʠʚʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʚ ʧʦʩʣʽʜʦʚʥʠʭ ʜʘʥʠʭ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʦʩʦʙʣʠʚʦ 

ʢʦʨʠʩʥʠʤʠ ʜʣʷ ʘʥʘʣʽʟʫ ʯʘʩʦʚʠʭ ʨʷʜʽʚ.  

ʆʩʥʦʚʥʘ ʩʪʨʫʢʪʫʨʘ LSTM ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʢʦʤʽʨʢʠ ʧʘʤ'ʷʪʽ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʤʝʨʝʞʽ 

ʟʙʝʨʽʛʘʪʠ ʪʘ ʟʛʘʜʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʧʝʨʽʦʜʫ ʯʘʩʫ. ʎʝ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘʚʜʷʢʠ 

ʤʝʭʘʥʽʟʤʘʤ, ʪʘʢʠʤ ʷʢ ʚʦʨʦʪʘ ʟʘʙʫʚʘʥʥʷ, ʚʦʨʦʪʘ ʚʭʦʜʫ ʪʘ ʚʠʭʽʜʥʽ ʚʦʨʦʪʘ. ɺʦʨʦʪʘ ʢʦʥʪʨʦʣʶʶʪʴ 

ʧʦʪʽʢ ʽʥʬʦʨʤʘʮʽʾ ʚ ʢʦʤʽʨʢʫ ʧʘʤ'ʷʪʽ, ʜʦʟʚʦʣʷʶʯʠ ʤʝʨʝʞʽ ʚʠʨʽʰʫʚʘʪʠ, ʷʢʫ ʽʥʬʦʨʤʘʮʽʶ ʧʦʪʨʽʙʥʦ 

ʟʙʝʨʽʛʘʪʠ, ʷʢʫ - ʚʠʢʠʥʫʪʠ ʪʘ ʷʢʫ - ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʚʠʭʽʜʥʠʭ ʟʥʘʯʝʥʴ.  

ʆʜʥʽʻʶ ʟ ʧʝʨʝʚʘʛ LSTM ʻ ʾʭ ʟʜʘʪʥʽʩʪʴ ʧʨʘʮʶʚʘʪʠ ʟ ʧʦʩʣʽʜʦʚʥʦʩʪʷʤʠ ʨʽʟʥʦʾ ʜʦʚʞʠʥʠ, 

ʙʝʟ ʧʨʦʙʣʝʤʠ ʟ ʚʪʨʘʪʦʶ ʢʦʥʪʝʢʩʪʫ ʯʠ ʟʜʽʙʥʦʩʪʽ ʜʦ ʟʘʧʘʤ'ʷʪʦʚʫʚʘʥʥʷ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ 

ʟʘʣʝʞʥʦʩʪʝʡ. ʎʝ ʨʦʙʠʪʴ ʾʭ ʝʬʝʢʪʠʚʥʠʤʠ ʜʣʷ ʟʘʚʜʘʥʴ, ʜʝ ʚʘʞʣʠʚʘ ʜʠʥʘʤʽʢʘ ʪʘ ʪʠʤʯʘʩʦʚʽ 

ʟʘʣʝʞʥʦʩʪʽ, ʪʘʢʽ ʷʢ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʯʘʩʦʚʠʭ ʨʷʜʽʚ, ʘʥʘʣʽʟ ʪʝʢʩʪʽʚ ʯʠ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʤʦʚʠ[5].  

ɿʙʠʨʘʶʯʠ ʜʘʥʽ ʱʦʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ, ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ʪʘ ʩʘʪʫʨʘʮʽʾ ʢʠʩʥʝʤ ʢʦʞʥʽ 5 

ʭʚʠʣʠʥ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʤʘʨʪ-ʛʦʜʠʥʥʠʢʽʚ, ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʩʠʩʪʝʤʫ ʤʦʥʽʪʦʨʠʥʛʫ, ʷʢʘ ʧʝʨʝʜʘʻ 

ʮʽ ʜʘʥʽ ʤʝʜʠʯʥʦʤʫ ʧʝʨʩʦʥʘʣʫ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. 

ɸʣʛʦʨʠʪʤ ʜʦʟʚʦʣʷʻ ʘʥʘʣʽʟʫʚʘʪʠ ʧʦʢʘʟʥʠʢʠ ʪʘ ʧʝʨʝʜʙʘʯʘʪʠ ʤʦʞʣʠʚʽ ʩʪʘʥʠ ʧʘʮʽʻʥʪʘ ʜʦ 

ʧʨʠʙʫʪʪʷ ʥʘ ʤʽʩʮʝ ʽʥʮʠʜʝʥʪʫ ʧʦʣʴʦʚʠʭ ʤʝʜʠʢʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʊʘʙʣʠʮʽ 1[2,3].  



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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ʄʝʨʝʞʘ ɯʥʪʝʨʥʝʪʫ ʈʝʯʝʡ (IoT) ʟʽ ʩʤʘʨʪ-ʛʦʜʠʥʥʠʢʽʚ ʚʠʩʪʫʧʘʻ ʷʢ ʢʣʶʯʦʚʠʡ ʽʥʩʪʨʫʤʝʥʪ 

ʜʣʷ ʟʙʦʨʫ ʪʘ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʤʝʜʠʢʘʤ.  

ʉʠʩʪʝʤʘ ʜʦʟʚʦʣʠʪʴ ʤʝʜʠʢʘʤ ʘʥʘʣʽʟʫʚʘʪʠ ʧʦʢʘʟʥʠʢʠ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʪʘ 

ʛʦʪʫʚʘʪʠ ʤʦʞʣʠʚʠʡ ʧʦʧʝʨʝʜʥʽʡ ʜʽʘʛʥʦʟ ʱʝ ʜʦ ʧʨʠʙʫʪʪʷ ʥʘ ʤʽʩʮʝ ʧʦʜʽʾ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʝʬʝʢʪʠʚʥʽʰʝ ʚʪʨʫʯʘʥʥʷ ʪʘ ʨʷʪʽʚʥʝ ʣʽʢʫʚʘʥʥʷ ʚ "ʟʦʣʦʪʠʡ ʯʘʩ".  
 

ʊʘʙʣʠʮʷ 1. ʂʣʘʩʠʬʽʢʘʮʽʷ ʜʽʘʛʥʦʟʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʢʘʟʥʠʢʽʚ  
 

ʍʚʦʨʦʙʘ  ʇʫʣʴʩ  ɸʨʪʝʨʽʘʣʴʥʠʡ 

ʪʠʩʢ  

ʉʘʪʫʨʘʮʽʷ

  

ʊʝʤʧʝʨʘʪʫʨʘ 

ʪʽʣʘ  

ɻʦʩʪʨʘ 

ʜʠʭʘʣʴʥʘ 

ʥʝʜʦʩʪʘʪʥʽʩʪʴ  

>100 - 110  <100 ʩʠʩʪ <60 

ʜʽʘʩʪ  

<94%  ʅʦʨʤʘ  

ɻʝʤʦʨʘʛʽʯʥʠʡ 

ʰʦʢ 1 ʩʪʫʧʽʥʴ  

100 ï 110   90 ï 100 ʩʠʩʪ   

60 ï 80 ʜʽʘʩʪ  

ʅʦʨʤ 

>95%  

ʅʦʨʤʘ  

ɻʝʤʦʨʘʛʽʯʥʠʡ 

ʰʦʢ 2 ʩʪʫʧʽʥʴ  

100 ï 120   70 ï 90 ʩʠʩʪ   

60 ʜʽʘʩʪ  

ʅʦʨʤ 

>95%  

ʅʦʨʤʘ  

ɻʽʧʦʚʦʣʝʤʽʯʥʠʡ 

ʰʦʢ  

>100 ï 120  <100 ʪʘ <60  ʅʦʨʤ >95  ʅʦʨʤʘ  

ʊʘʤʧʦʥʘʜʘ 

ʩʝʨʮʷ   

>120  100/60  ʅʦʨʤ >95  ʅʦʨʤʘ  

ɺʽʜʢʨʠʪʠʡ 

ʧʥʝʚʤʦʪʦʨʘʢʩ  

ʅʦʨʤ ʘʙʦ 

ʥʝʟʥʘʯʥʝ 

ʧʽʜʚʠʱʝʥʥʷ 

ʌʽʟʽʦʣʦʛʽʯʥʘ 

ʥʦʨʤʘ  

90-94%  ʅʦʨʤʘ  

ʅʝʡʨʦʛʝʥʥʠʡ 

ʰʦʢ  

>110-120  >100/60  ʅʦʨʤʘ  <35 ʘʙʦ >38  

 

IV. ʆɹɻʆɺʆʈɽʅʅʗ ʊɸ ɺʀʉʅʆɺʂʀ  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʩʪʘʥʥʽʭ ʜʘʥʠʭ ʟʽ ʩʤʘʨʪ-ʛʦʜʠʥʥʠʢʘ ʧʘʮʽʻʥʪʘ, ʜʦʩʪʫʧʥʠʭ ʧʦʣʴʦʚʦʤʫ 

ʤʝʜʠʢʫ ʧʨʠ ʜʦʙʠʨʘʥʥʽ ʜʦ ʧʦʨʘʥʝʥʦʛʦ, ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʫʚʘʪʠ ʥʝʚʽʜʢʣʘʜʥʽ ʩʠʪʫʘʮʽʾ ʰʚʠʜʰʝ ʟʘ 

ʨʘʭʫʥʦʢ ʘʥʘʣʽʟʫ ʧʦʧʝʨʝʜʥʽʭ ʜʽʘʛʥʦʟʽʚ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʥʘʯʥʦʛʦ ʩʢʦʨʦʯʝʥʥʷ ʯʘʩʫ ʥʘ ʦʮʽʥʢʫ ʩʪʘʥʫ ʭʚʦʨʦʛʦ ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, ʜʦ ʥʘʜʘʥʥʷ ʥʝʚʽʜʢʣʘʜʥʦʾ 

ʜʦʧʦʤʦʛʠ.  ʋ ʚʠʩʥʦʚʢʫ, ʮʝʡ ʧʽʜʭʽʜ ʩʧʨʠʷʻ ʧʦʣʝʛʰʝʥʥʶ ʨʦʙʦʪʠ ʤʝʜʠʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʪʘ 

ʝʢʦʥʦʤʽʾ ʯʘʩʫ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʷʪʫʚʘʥʥʷ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʞʠʪʪʽʚ ʚ 

ʫʤʦʚʘʭ ʚʽʡʩʴʢʦʚʦʛʦ ʢʦʥʬʣʽʢʪʫ.   
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ʉɽʈɻɯʁ ʇɸʃɯʁ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ. ʋ 2001 ʨʦʮʽ ʦʪʨʠʤʘʚ ʩʪʫʧʽʥʴ ʙʘʢʘʣʘʚʨʘ, ʘ ʫ 2002 

ʩʪʫʧʽʥʴ ʤʘʛʽʩʪʨʘ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʻʢʪʫʚʘʥʥʷè ʫ 

ʂʠʾʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʘʨʭʽʪʝʢʪʫʨʠ (ʂʠʾʚ, ʋʢʨʘʾʥʘ). 

ɿʘʭʠʩʪʠʚ ʢʘʥʜʠʜʘʪʩʴʢʫ ʜʠʩʝʨʪʘʮʽʶ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾè ʫ 

ʂʠʾʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʘʨʭʽʪʝʢʪʫʨʠ (ʂʠʾʚ, ʋʢʨʘʾʥʘ) ʫ 

2014 ʨʦʮʽ. ʊʘʤ ʞʝ ʫ 2015 ʨʦʮʽ ʦʪʨʠʤʘʚ ʟʚʘʥʥʷ ʜʦʮʝʥʪʘ. ʉʝʨʝʜ ʥʘʫʢʦʚʠʭ ʽʥʪʝʨʝʩʽʚ ð 

ɯʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʪʝʨʥʝʪ ʨʝʯʝʡ, ʝʣʝʢʪʨʦʥʥʝ ʥʘʚʯʘʥʥʷ, 

ʽʥʬʦʨʤʘʮʽʡʥʘ ʙʝʟʧʝʢʘ.  

 

 

ʄɸʂʉʀʄ ʗʄʂʆɺɽʅʂʆ ʦʪʨʠʤʘʚ ʩʪʫʧʽʥʴ ʙʘʢʘʣʘʚʨʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ 

ʪʝʭʥʦʣʦʛʽʡ ʫ ʂʠʾʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ (ʂʠʾʚ, 

ʋʢʨʘʾʥʘ) ʚ 2022 ʨʦʮʽ. ʅʠʥʽ ʧʨʘʮʶʻ ʥʘʜ ʟʜʦʙʫʪʪʷʤ ʩʪʫʧʝʥʷ ʤʘʛʽʩʪʨʘ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʫ ʂʠʾʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤʝʥʽ ʊʘʨʘʩʘ 

ʐʝʚʯʝʥʢʘ (ʂʠʾʚ, ʋʢʨʘʾʥʘ).  ʉʝʨʝʜ ʥʘʫʢʦʚʠʭ ʽʥʪʝʨʝʩʽʚ ð AB-ʪʝʩʪʫʚʘʥʥʷ, 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ ʪʘ ʩʪʘʪʠʩʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ 

ʜʠʟʘʡʥ.  

 

 

ɹʆɻɼɸʅ ʐɽɺʏɽʅʂʆ ʦʪʨʠʤʫʻ ʩʪʫʧʽʥʴ ʤʘʛʽʩʪʨʘ ʫ ɿʘʧʦʨʽʟʴʢʦʤʫ ɼʝʨʞʘʚʥʦʤʫ 

ʄʝʜʠʢʦ-ʌʘʨʤʘʮʝʚʪʠʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ (ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ) ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 

ʄʝʜʠʮʠʥʘ. ʆʩʥʦʚʥʘ ʛʘʣʫʟʴ ʟʥʘʥʴ ʟʘ ʢʚʘʣʽʬʽʢʘʮʽʻʶ ʆʭʦʨʦʥʘ ʟʜʦʨʦʚôʷ. ʉʝʨʝʜ ʥʘʫʢʦʚʠʭ 

ʽʥʪʝʨʝʩʽʚ ð ʪʨʘʚʤʘʪʦʣʦʛʽʷ-ʦʨʪʦʧʝʜʽʷ, ʩʧʦʨʪʠʚʥʘ ʤʝʜʠʮʠʥʘ, ʤʝʜʠʯʥʘ ʧʩʠʭʦʣʦʛʽʷ ʪʘ 

ʧʩʠʭʽʘʪʨʽʷ.  

 

ɸʈʊʋʈ ʄɸʊʏɽʅʂʆ ʦʪʨʠʤʫʻ ʩʪʫʧʽʥʴ ʤʘʛʽʩʪʨʘ ʫ ɿʘʧʦʨʽʟʴʢʦʤʫ ɼʝʨʞʘʚʥʦʤʫ ʄʝʜʠʢʦ-

ʌʘʨʤʘʮʝʚʪʠʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ (ɿʘʧʦʨʽʞʞʷ, ʋʢʨʘʾʥʘ) ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ ʄʝʜʠʮʠʥʘ. 

ʆʩʥʦʚʥʘ ʛʘʣʫʟʴ ʟʥʘʥʴ ʟʘ ʢʚʘʣʽʬʽʢʘʮʽʻʶ ʆʭʦʨʦʥʘ ʟʜʦʨʦʚôʷ. ʉʝʨʝʜ ʥʘʫʢʦʚʠʭ ʽʥʪʝʨʝʩʽʚ ð 

ʪʨʘʚʤʘʪʦʣʦʛʽʷ-ʦʨʪʦʧʝʜʽʷ, ʩʧʦʨʪʠʚʥʘ ʤʝʜʠʮʠʥʘ, ʛʘʩʪʨʦʝʥʪʝʨʦʣʦʛʽʷ. 

 

 



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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IOT-ʉʀʉʊɽʄɸ ʅɸɺɯɻɸʎɯɰ ʊʋʈʀʉʊɯɺ ɿ ɺʀʂʆʈʀʉʊɸʅʅʗʄ ʈʆɿʋʄʅʀʍ 
ʄɸʈʂɽʈɯɺ ʉʊɽɾʆʂ  

ʉʦʬʽʷ ʇʦʢʦʪʠʣʦ1, ʉʝʨʛʽʡ ʇʘʣʽʡ2  

  
1ʉʪʫʜʝʥʪʢʘ 4 ʢʫʨʩʫ ʛʨʫʧʠ ɯʈ-41, ʂʘʬʝʜʨʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚʩʴʢʠʡ 

ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʂʠʾʚ, ʋʢʨʘʾʥʘ  

ORCID: 0009-0004-6842-9505  

E-mail: pokotylosofia@knu.ua   
2ʂ.ʪ.ʥ., ʜʦʮʝʥʪ., ʂʘʬʝʜʨʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʂʠʾʚ, ʋʢʨʘʾʥʘ  

ORCID: 0000-0001-9742-1116  

E-mail: paliy@fit.knu.ua   
  
  

ɸʥʦʪʘʮʽʷ. ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʢʦʥʮʝʧʮʽʷ IoT-ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ ʨʦʟʫʤʥʠʭ ʤʘʨʢʝʨʽʚ 

ʩʪʝʞʦʢ.  ʎʽ ʩʧʝʮʽʘʣʴʥʽ ʤʘʨʢʝʨʠ, ʦʙʣʘʜʥʘʥʽ ʨʽʟʥʠʤʠ ʜʘʪʯʠʢʘʤʠ, ʜʦʧʦʤʘʛʘʪʠʤʫʪʴ ʪʫʨʠʩʪʘʤ 
ʟʦʨʽʻʥʪʫʚʘʪʠʩʷ, ʚʽʜʩʣʽʜʢʫʚʘʪʠ ʧʦʛʦʜʥʽ ʫʤʦʚʠ. ʂʨʽʤ ʪʦʛʦ, ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʠʪʴ ʝʬʝʢʪʠʚʥʦ 

ʚʽʜʩʪʝʞʫʚʘʪʠ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʪʫʨʠʩʪʽʚ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʧʦʰʫʢʦʚʦ-ʨʷʪʫʚʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ, 

ʱʦ  ʧʽʜʚʠʱʠʪʴ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ.  

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: IoT, ʨʦʟʫʤʥʽ ʤʘʨʢʝʨʠ ʩʪʝʞʦʢ, ʜʘʪʯʠʢʠ, ʥʘʚʽʛʘʮʽʷ.  
  
  

I. ɺʉʊʋʇ  

ɺ ʫʩʽ ʯʘʩʠ ʣʶʜʠʥʘ ʚʽʜʯʫʚʘʻ ʙʘʞʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʪʠ ʩʚʽʪ ʪʘ ʧʨʠʨʦʜʫ, ʱʦ ʦʪʦʯʫʻ ʥʘʩ. 

ʆʜʥʘʢ ʙʝʟ ʥʘʣʝʞʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ʧʦʜʦʨʦʞʽ, ʦʩʦʙʣʠʚʦ ʤʘʥʜʨʽʚʢʠ ʜʦ ʚʽʜʜʘʣʝʥʠʭ ʤʽʩʮʴ ʪʘ ʜʠʢʦʾ 

ʧʨʠʨʦʜʠ, ʤʦʞʫʪʴ ʙʫʪʠ ʜʫʞʝ ʥʝʙʝʟʧʝʯʥʠʤʠ. ʋ ʪʘʢʠʭ ʤʽʩʮʝʚʦʩʪʷʭ ʣʝʛʢʦ ʟʘʙʣʫʢʘʪʠ, ʽ ʚ ʨʘʟʽ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʦʙʩʪʘʚʠʥ ʘʙʦ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʫʤʦʚ ʜʦʨʦʛʘ ʜʦ ʙʝʟʧʝʯʥʦʛʦ ʤʽʩʮʷ, ʡʤʦʚʽʨʥʦ, ʙʫʜʝ 

ʜʦʚʛʦʶ ʽ ʚʘʞʢʦʶ. ʉʘʤʝ ʟ ʮʽʻʾ ʧʨʠʯʠʥʠ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʦ ʧʦʜʙʘʪʠ ʧʨʦ ʥʘʜʽʡʥʫ ʥʘʚʽʛʘʮʽʶ. 

ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʩʧʦʩʦʙʠ ʥʘʚʽʛʘʮʽʾ ʫ ʚʽʜʜʘʣʝʥʽʡ ʤʽʩʮʝʚʦʩʪʽ ʽ ʥʝ ʪʽʣʴʢʠ: ʥʘʚʽʛʘʮʽʡʥʽ ʜʦʜʘʪʢʠ 

ʥʘ ʩʤʘʨʪʬʦʥʘʭ, GPS-ʧʨʠʩʪʨʦʾ, ʤʘʧʘ ʤʽʩʮʝʚʦʩʪʽ, ʢʦʤʧʘʩ, ʢʦʣʴʦʨʦʚʽ ʤʘʨʢʝʨʠ ʥʘ ʜʝʨʝʚʘʭ, 

ʽʥʬʨʘʯʝʨʚʦʥʽ ʪʘ ʨʘʜʽʦʯʘʩʪʦʪʥʽ ʤʘʷʢʠ ʪʦʱʦ.   

ɿʘʨʘʟ, ʟ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʦʣʦʛʽʡ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (IoT) ʚʠʥʠʢʘʶʪʴ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ. 

ʉʠʩʪʝʤʘ ʨʦʟʫʤʥʠʭ ʤʘʨʢʝʨʽʚ ʩʪʝʞʦʢ - ʮʝ ʽʥʥʦʚʘʮʽʡʥʠʡ ʧʽʜʭʽʜ ʜʦ ʥʘʚʽʛʘʮʽʾ ʪʘ ʙʝʟʧʝʢʠ ʫ 

ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʧʝʮʽʘʣʴʥʽ ʤʘʨʢʝʨʠ - ʧʨʠʩʪʨʦʾ IoT, ʦʩʥʘʱʝʥʽ 

ʜʘʪʯʠʢʘʤʠ ʪʘ ʟʚ'ʷʟʢʦʤ, ʱʦʙ ʥʘʜʘʚʘʪʠ ʢʦʨʠʩʪʫʚʘʯʘʤ ʚʘʞʣʠʚʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʤʘʨʰʨʫʪ ʪʘ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ʎʽ ʤʘʨʢʝʨʠ ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟʪʘʰʦʚʘʥʽ ʚʟʜʦʚʞ ʤʘʨʰʨʫʪʽʚ ʫ 

ʚʽʜʜʘʣʝʥʠʭ ʤʽʩʮʷʭ, ʪʘʢʠʭ ʷʢ ʛʽʨʩʴʢʽ ʩʪʝʞʢʠ, ʣʽʩʠ. ɺʦʥʠ ʤʦʞʫʪʴ ʚʽʜʩʪʝʞʫʚʘʪʠ ʨʫʭ ʪʫʨʠʩʪʽʚ, 

ʥʘʜʘʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʦʛʦʜʥʽ ʫʤʦʚʠ, ʥʝʙʝʟʧʝʯʥʽ ʜʽʣʷʥʢʠ ʤʘʨʰʨʫʪʫ ʪʘ ʥʘʚʽʪʴ ʥʘʜʘʚʘʪʠ 

ʜʦʧʦʤʦʛʫ ʚ ʝʢʩʪʨʝʥʠʭ ʩʠʪʫʘʮʽʷʭ, ʥʘʧʨʠʢʣʘʜ, ʚ ʨʘʟʽ ʚʪʨʘʪʠ ʦʨʽʻʥʪʫʚʘʥʥʷ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʯʠ 

ʪʨʘʚʤʠ. ʉʠʩʪʝʤʘ ʨʦʟʫʤʥʠʭ ʤʘʨʢʝʨʽʚ ʩʪʝʞʦʢ ʤʘʻ ʧʦʣʽʧʰʠʪʠ ʙʝʟʧʝʢʫ ʪʘ ʟʨʫʯʥʽʩʪʴ ʧʦʜʦʨʦʞʝʡ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʪʫʨʠʩʪʘʤ ʜʦʩʪʫʧ ʜʦ ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʧʽʜʪʨʠʤʢʠ ʧʽʜ ʯʘʩ ʧʦʜʦʨʦʞʽ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʝʨʝʚʘʛʠ IoT, ʮʷ ʩʠʩʪʝʤʘ ʤʘʻ ʟʤʽʥʠʪʠ ʩʧʦʩʽʙ, ʷʢʠʤ ʪʫʨʠʩʪʠ ʚʟʘʻʤʦʜʽʶʪʴ ʟ 

ʧʨʠʨʦʜʥʠʤʠ ʣʘʥʜʰʘʬʪʘʤʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʙʝʟʧʝʯʥʽʰʽ ʪʘ ʙʽʣʴʰ ʥʘʩʠʯʝʥʽ ʚʨʘʞʝʥʥʷ.  

ʋ ʮʴʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʜʝ ʨʦʟʛʣʷʥʫʪʦ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʨʦʙʢʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ 

ʨʦʟʫʤʥʠʭ ʤʘʨʢʝʨʽʚ ʩʪʝʞʦʢ, ʦʩʥʦʚʥʽ ʩʢʣʘʜʥʦʱʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʮʽʻʾ ʩʠʩʪʝʤʠ ʪʘ ʾʾ ʩʢʣʘʜʦʚʽ.   

mailto:pokotylosofia@knu.ua
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II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ  

ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʨʦʟʫʤʥʠʭ ʤʘʨʢʝʨʽʚ ʩʪʝʞʦʢ ʻ ʥʝʣʝʛʢʦʶ ʟʘʜʘʯʝʶ, ʥʘ ʩʢʣʘʜʥʽʩʪʴ 

ʷʢʦʾ ʚʧʣʠʚʘʻ ʜʚʘ ʦʩʥʦʚʥʽ ʬʘʢʪʦʨʠ:  

1. ʉʠʩʪʝʤʘ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʫ ʚʽʜʜʘʣʝʥʽʡ ʤʽʩʮʝʚʦʩʪʽ, ʘ ʩʘʤʝ ʥʘ ʛʽʨʩʴʢʠʭ ʪʘ ʣʽʩʦʚʠʭ 
ʩʪʝʞʢʘʭ.  

2. ʈʦʟʫʤʥʽ ʤʘʨʢʝʨʠ ʩʪʝʞʦʢ ʨʦʟʤʽʱʫʶʪʴʩʷ ʚ ʜʠʢʠʭ ʫʤʦʚʘʭ ʪʘ ʧʨʘʮʶʶʪʴ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ 
ʨʦʢʫ.  

ʎʽ ʬʘʢʪʦʨʠ ʟʫʤʦʚʣʶʶʪʴ ʯʠʤʘʣʦ ʩʢʣʘʜʥʦʱʽʚ:  

1. ʋʩʢʣʘʜʥʝʥʽʩʪʴ ʟʚôʷʟʢʫ ʪʘ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʤʽʞ ʤʘʨʢʝʨʘʤʠ ʪʘ ʮʝʥʪʨʘʣʴʥʦʶ ʩʠʩʪʝʤʦʶ 
ʯʝʨʝʟ ʚʽʜʩʪʘʥʴ, ʯʠʩʣʝʥʥʽ ʧʝʨʝʰʢʦʜʠ ʪʘ ʨʽʟʥʽ ʧʦʛʦʜʥʽ ʫʤʦʚʠ.  

2. ʅʝʦʙʭʽʜʥʘ ʩʪʽʡʢʽʩʪʴ ʜʦ ʚʧʣʠʚʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʪʘʢʠʭ ʷʢ ʚʦʣʦʛʽʩʪʴ, ʧʠʣ, 
ʚʠʩʦʢʘ/ʥʠʟʴʢʘ ʪʝʤʧʝʨʘʪʫʨʘ ʪʦʱʦ. ʂʦʤʧʦʥʝʥʪʠ ʩʠʩʪʝʤʠ ʨʦʟʫʤʥʠʭ ʤʘʨʢʝʨʽʚ ʧʦʚʠʥʥʽ ʤʘʪʠ 

ʛʝʨʤʝʪʠʯʥʠʡ ʢʦʨʧʫʩ ʜʣʷ ʥʘʣʝʞʥʦʛʦ ʨʽʚʥʷ ʟʘʭʠʩʪʫ.  

3. ʈʦʟʫʤʥʽ ʤʘʨʢʝʨʠ ʩʪʝʞʦʢ ʧʦʚʠʥʥʽ ʟʘʣʠʰʘʪʠʩʴ ʚ ʨʦʙʦʯʦʤʫ ʩʪʘʥʽ ʥʘʚʽʪʴ ʟʘ 

ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʧʦʛʦʜʥʠʭ ʫʤʦʚ, ʩʪʽʡʢʠʤʠ ʜʦ ʧʨʠʨʦʜʥʽʭ ʢʘʪʘʢʣʽʟʤ. ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʜʦʩʠʪʴ ʤʽʮʥʦʶ, ʱʦʙ ʧʨʘʮʶʚʘʪʠ ʥʘʚʽʪʴ ʫ ʥʘʡʚʘʞʯʠʭ ʫʤʦʚʘʭ, ʪʘʢʠʭ ʷʢ ʩʠʣʴʥʽ ʜʦʱʽ, ʩʥʽʛʦʧʘʜʠ, 

ʩʧʝʢʘ, ʤʦʨʦʟʠ ʪʘ ʚʽʪʨʷʥʽ ʙʫʨʽ.  

4. ʆʩʢʽʣʴʢʠ ʩʠʩʪʝʤʘ ʧʨʘʮʶʻ ʚ ʜʠʢ, ʚʘʞʣʠʚʦ, ʱʦʙ ʨʦʟʫʤʥʽ ʤʘʨʢʝʨʠ ʝʬʝʢʪʠʚʥʦ ʪʘ 
ʝʢʦʥʦʤʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʝʥʝʨʛʽʶ. ʏʝʨʝʟ ʚʽʜʜʘʣʝʥʽʩʪʴ ʚʽʜ ʜʦʨʽʛ ʪʘ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʪʘ 

ʩʢʣʘʜʥʽʩʪʴ ʰʣʷʭʫ ʧʦʪʨʽʙʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ.  

5. ʉʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʜʘʪʥʦʶ ʧʨʘʮʶʚʘʪʠ ʙʝʟ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ 
ʨʝʤʦʥʪʫ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ. ʇʦʪʨʽʙʥʽ ʚʙʫʜʦʚʘʥʽ ʤʝʭʘʥʽʟʤʠ ʩʘʤʦʜʽʘʛʥʦʩʪʠʢʠ ʪʘ 

ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʙʦʪʠ ʫ ʨʘʟʽ ʚʠʷʚʣʝʥʥʷ ʥʝʧʦʣʘʜʦʢ, ʘʙʦ ʞ, ʧʨʠʥʘʡʤʥʽ, ʤʝʭʘʥʽʟʤ ʩʧʦʚʽʱʝʥʥʷ ʧʨʦ 

ʘʚʘʨʽʡʥʠʡ ʩʪʘʥ.  

ʉʠʩʪʝʤʘ ʨʦʟʫʤʥʠʭ ʤʘʨʢʝʨʽʚ ʩʪʝʞʦʢ ʚʢʣʶʯʘʻ ʢʽʣʴʢʘ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ɺʦʥʠ 

ʧʨʘʮʶʶʪʴ ʨʘʟʦʤ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʚʽʛʘʮʽʶ, ʤʦʥʽʪʦʨʠʥʛ ʽ ʜʦʧʦʤʦʛʫ ʪʫʨʠʩʪʘʤ: ʨʦʟʫʤʥʽ 

ʤʘʨʢʝʨʠ ʩʪʝʞʢʠ, ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʟʚ'ʷʟʢʫ, ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ, ʩʝʨʚʝʨʥʘ ʯʘʩʪʠʥʘ. 

ʆʩʥʦʚʥʦʶ ʩʢʣʘʜʦʚʦʶ ʩʠʩʪʝʤʠ ʨʦʟʫʤʥʠʭ ʤʘʨʢʝʨʽʚ ʩʪʝʞʦʢ ʻ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʘʤʽ ʤʘʨʢʝʨʠ - 

IoT-ʧʨʠʩʪʨʦʾ, ʷʢʽ ʤʽʩʪʷʪʴ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨ, ʤʦʜʫʣʴ ʞʠʚʣʝʥʥʷ, ʤʦʜʫʣʴ ʙʝʟʜʨʦʪʦʚʦʛʦ ʟʚôʷʟʢʫ, 

ʘʚʪʦʥʦʤʥʝ ʜʞʝʨʝʣʦ ʝʥʝʨʛʽʾ, ʜʘʪʯʠʢʠ ʪʘ ʢʦʨʧʫʩ ʜʣʷ ʟʘʭʠʩʪʫ ʚʩʽʭ ʝʣʝʤʝʥʪʽʚ. ɼʘʥʽ ʟ ʜʘʪʯʠʢʽʚ 

ʯʝʨʝʟ ʤʦʜʫʣʴ ʙʝʟʜʨʦʪʦʚʦʛʦ ʟʚôʷʟʢʫ ʧʝʨʝʜʘʶʪʴʩʷ ʜʦ ʙʘʟʦʚʦʾ ʩʪʘʥʮʽʾ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʜʘʯʫ 

ʜʘʥʠʭ ʤʽʞ ʨʦʟʫʤʥʠʤʠ ʤʘʨʢʝʨʘʤʠ ʪʘ ʮʝʥʪʨʘʣʴʥʦʶ ʩʠʩʪʝʤʦʶ ʫʧʨʘʚʣʽʥʥʷ. ɯʥʬʨʘʩʪʨʫʢʪʫʨʘ 

ʟʚôʷʟʢʫ ʫʪʚʦʨʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʝʟʜʨʦʪʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʚôʷʟʢʫ, ʙʘʟʦʚʠʭ ʩʪʘʥʮʽʡ, 

ʧʨʦʤʽʞʥʠʭ ʧʨʠʩʪʨʦʾʚ/ʰʣʶʟʽʚ, ʧʨʦʪʦʢʦʣʽʚ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ. ʅʘʜʘʣʽ ʞ ʯʝʨʝʟ ʮʝʡ ʢʦʤʧʦʥʝʥʪ ʜʘʥʽ 

ʟ ʜʘʪʯʠʢʽʚ ʧʦʪʨʘʧʣʷʶʪʴ ʥʘ ʩʝʨʚʝʨʥʫ ʯʘʩʪʠʥʫ, ʜʝ ʧʽʩʣʷ ʦʙʨʦʙʢʠ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʚ ʢʦʨʠʩʥʫ 

ʽʥʬʦʨʤʘʮʽʶ. ɼʦ ʩʝʨʚʝʨʥʦʾ ʯʘʩʪʠʥʠ ʥʘʣʝʞʠʪʴ ʙʘʟʘ ʜʘʥʠʭ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʧʦʛʦʜʥʽ ʫʤʦʚʠ, ʨʫʭ ʪʫʨʠʩʪʽʚ, ʩʠʩʪʝʤʥʽ ʞʫʨʥʘʣʠ ʪʦʱʦ. ʊʘʢʦʞ  ʩʶʜʠ ʞ ʚʽʜʥʦʩʷʪʴʩʷ ʮʝʥʪʨʘʣʴʥʘ 

ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ, ʷʢʘ ʢʝʨʫʻ ʚʩʽʻʶ ʩʠʩʪʝʤʦʶ ʨʦʟʫʤʥʠʭ ʤʘʨʢʝʨʽʚ ʩʪʝʞʦʢ. ɺʦʥʘ ʦʙʨʦʙʣʷʻ 

ʚʭʽʜʥʽ ʜʘʥʽ, ʘʥʘʣʽʟʫʻ ʪʝʥʜʝʥʮʽʾ, ʚʠʷʚʣʷʻ ʘʥʦʤʘʣʽʾ ʪʘ ʥʘʜʩʠʣʘʻ ʩʧʦʚʽʱʝʥʥʷ. ʉʝʨʚʝʨʥʘ ʯʘʩʪʠʥʘ ʚ 

ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʤʽʩʪʠʪʴ ʽ ʚʝʙ-ʜʦʜʘʪʦʢ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʭʤʘʨʥʽʡ ʧʣʘʪʬʦʨʤʽ ʽ ʚʽʜʧʦʚʽʜʘʻ ʥʘ 

ʟʘʧʠʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɯʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ - ʮʝ ʚʝʙ-ʩʪʦʨʽʥʢʠ, ʥʘ ʷʢʠʭ ʪʫʨʠʩʪʠ ʤʘʶʪʴ ʟʤʦʛʫ 

ʧʝʨʝʛʣʷʜʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʤʘʨʰʨʫʪ, ʫʤʦʚʠ, ʙʝʟʧʝʢʫ ʪʦʱʦ. ʂʦʥʮʝʧʪʫʘʣʴʥʘ ʤʦʜʝʣʴ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 1.  



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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ʈʠʩʫʥʦʢ 1. ʂʦʥʮʝʧʪʫʘʣʴʥʘ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ ʨʦʟʫʤʥʠʭ ʤʘʨʢʝʨʽʚ ʩʪʝʞʦʢ  

 

ʆʪʞʝ ʙʘʟʦʚʠʡ ʘʣʛʦʨʠʪʤ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ: 

1. ɿ ʤʘʨʢʝʨʽʚ ʧʝʨʽʦʜʠʯʥʦ ʥʘʜʭʦʜʷʪʴ ʜʘʥʽ ʜʦ ʙʘʟʦʚʦʾ ʩʪʘʥʮʽʾ, ʟʚʽʜʢʠ ʯʝʨʝʟ ʽʥʪʝʨʥʝʪ 
ʩʧʨʷʤʦʚʫʶʪʴʩʷ ʜʦ ʮʝʥʪʨʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ (ʎʉʄ).  

2. ʎʉʄ ʦʙʨʦʙʣʷʻ ʚʭʽʜʥʽ ʜʘʥʽ, ʪʘ ʨʦʟʧʦʜʽʣʷʻ ʾʭ ʥʘʜʘʣʽ ʜʦ ʙʘʟ ʜʘʥʠʭ, ʦʥʦʚʣʶʻ ʽʥʬʦʨʤʘʮʽʶ 

ʥʘ ʚʝʙ-ʜʦʜʘʪʢʫ ʪʘ ʚʽʟʫʘʣʽʟʫʻ ʾʭ.  

3. ʂʦʨʠʩʪʫʚʘʯ ʚʽʜʢʨʠʚʘʻ ʩʘʡʪ ʪʘ ʰʣʷʭʦʤ ʟʘʧʠʪʽʚ ʜʦ ʩʝʨʚʝʨʘ ʧʝʨʝʛʣʷʜʘʻ ʚʩʶ ʥʝʦʙʭʽʜʥʫ 
ʽʥʬʦʨʤʘʮʽʶ, ʚʠʢʦʨʠʩʪʦʚʫʻ ʥʘʷʚʥʽ ʬʽʣʴʪʨʠ ʜʣʷ ʧʦʰʫʢʫ ʧʦʪʨʽʙʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ 

ʧʝʨʝʛʣʷʜʫ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʦʙʨʘʥʽ ʦʙôʻʢʪʠ.  

4. ʗʢʱʦ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʦʪʨʠʤʘʪʠ ʜʘʥʽ ʟ ʜʘʪʯʠʢʽʚ ʨʘʥʽʰʝ ʟʘʧʣʘʥʦʚʘʥʦʛʦ ʯʘʩʫ, ʎʉʄ 
ʯʝʨʝʟ ʙʘʟʦʚʫ ʩʪʘʥʮʽʶ ʥʘʜʩʠʣʘʻ ʟʘʧʠʪ ʜʦ ʥʝʦʙʭʽʜʥʦʛʦ ʤʘʨʢʝʨʘ.  

III. ʈɽɿʋʃʔʊɸʊʀ ʊɸ ɸʅɸʃɯɿ  

ɿʚʘʞʘʶʯʠ ʥʘ ʦʩʦʙʣʠʚʦʩʪʽ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ IoT-ʩʠʩʪʝʤʠ ʨʦʟʫʤʥʠʭ ʤʘʨʢʝʨʽʚ ʩʪʝʞʦʢ 

ʙʫʣʦ ʦʙʨʘʥʦ ʤʽʥʽʤʘʣʴʥʠʡ ʥʘʙʽʨ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʠʭ ʜʘʪʯʠʢʽʚ ʪʘ ʝʥʝʨʛʦʦʱʘʜʥʫ ʪʝʭʥʦʣʦʛʽʶ 

ʙʝʟʜʨʦʪʦʚʦʛʦ ʟʚôʷʟʢʫ. ʐʣʷʭʦʤ ʘʥʘʣʽʟʫ ʽʩʥʫʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ ʙʝʟʜʨʦʪʦʚʦʛʦ ʟʚôʷʟʢʫ, ʾʭ ʧʝʨʝʚʘʛ, 

ʥʝʜʦʣʽʢʽʚ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʚʠʷʚʠʣʦʩʴ, ʱʦ ʦʜʥʠʤ ʟ ʥʘʡʢʨʘʱʠʭ ʨʽʰʝʥʴ ʜʣʷ ʨʦʟʫʤʥʠʭ ʤʘʨʢʝʨʽʚ 

ʻ ʪʝʭʥʦʣʦʛʽʷ LoRaWAN [1], ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʤʘʣʦʧʦʪʫʞʥʫ ʧʝʨʝʜʘʯʫ ʧʘʢʝʪʽʚ ʜʘʥʠʭ ʚʽʜ ʤʘʨʢʝʨʽʚ 

ʜʦ ʙʘʟʦʚʦʾ ʩʪʘʥʮʽʾ ʥʘ ʚʝʣʠʢʠʭ ʚʽʜʩʪʘʥʷʭ.   

ɼʣʷ ʚʽʜʩʪʝʞʝʥʥʷ ʨʫʭʫ ʪʘ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʣʶʜʝʡ ʙʫʣʦ ʦʙʨʘʥʦ PIR-ʜʘʪʯʠʢ, ʷʢʠʡ 

ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʚʠʷʚʣʝʥʥʷ, ʧʽʜʨʘʭʫʥʢʫ ʣʶʜʝʡ, ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʷʤʢʫ ʾʭ 

ʭʦʜʴʙʠ, ʪʦʯʥʽʩʪʴ ʜʘʪʯʠʢʘ ʻ ʜʦʩʠʪʴ ʚʠʩʦʢʦʶ, ʚʽʥ ʢʦʤʧʘʢʪʥʠʡ ʪʘ ʩʧʦʞʠʚʘʻ ʥʝʙʘʛʘʪʦ ʝʥʝʨʛʽʾ.  

ʆʢʨʽʤ ʜʘʪʯʠʢʘ ʨʫʭʫ, ʙʫʣʦ ʦʙʨʘʥʦ ʜʘʪʯʠʢʠ ʧʦʛʦʜʥʠʭ ʫʤʦʚ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʙʝʟʧʝʢʠ 

ʩʪʝʞʢʠ. ɿʦʢʨʝʤʘ, ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʠ ʜʘʪʯʠʢʠ ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ, ʥʘʧʨʷʤʫ ʚʽʪʨʫ, ʪʝʤʧʝʨʘʪʫʨʠ, 

ʚʦʣʦʛʦʩʪʽ, ʪʠʩʢʫ, ʦʧʘʜʽʚ, ʭʤʘʨʥʦʩʪʽ ʪʘ ʧʦʰʪʦʚʭʽʚ (ʜʣʷ ʬʽʢʩʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʭʦʜʞʝʥʥʷ 

ʣʘʚʠʥ, ʢʘʤʝʥʝʧʘʜʠ, ʟʝʤʣʝʪʨʫʩʠ).  

ɺʠʥʠʢʣʘ ʧʨʦʙʣʝʤʘ ʽʟ ʚʠʙʦʨʦʤ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʦʩʢʽʣʴʢʠ ʫ ʛʦʨʘʭ ʪʘ ʣʽʩʘʭ 

ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʩʪʝʞʢʠ ʻ ʟʘʢʨʠʪʦʶ ʚʽʜ ʩʦʥʮʷ ʛʽʣʢʘʤʠ ʜʝʨʝʚ, ʚʦʥʠ ʞ ʟʤʝʥʰʫʶʪʴ ʧʦʪʦʢʠ ʚʽʪʨʫ 

ʪʘ ʡ ʤʽʥʽ ʛʽʜʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʾ ʪʘʤ ʥʝ ʚʩʪʘʥʦʚʠʪʠ. ʇʨʦʪʝ ʤʦʞʣʠʚʝ ʨʽʰʝʥʥʷ ʟʥʘʡʰʣʦʩʴ ʫ 

ʧôʻʟʦʝʣʝʢʪʨʠʯʥʽʡ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʛʝʥʝʨʫʚʘʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʚʽʜ ʢʨʦʢʽʚ. 

ʇʣʠʪʢʘ Pavegen ʻ ʢʦʤʧʘʢʪʥʦʶ, ʩʪʽʡʢʦʶ ʜʦ ʥʘʚʢʦʣʠʰʥʽʭ ʬʘʢʪʦʨʽʚ ʪʘ ʟʜʘʪʥʘ ʧʨʘʮʶʚʘʪʠ ʫ 

ʚʝʣʠʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʪʝʤʧʝʨʘʪʫʨ [2]. ʊʘʢʦʞ ʙʫʚ ʟʘʩʪʦʩʦʚʘʥʠʡ ʢʦʤʙʽʥʦʚʘʥʠʡ ʧʽʜʭʽʜ, ʪʦʙʪʦ ʫ 



Proceedings  1st international scientific and practical conference çInformation Systems and Technology: Results and 
Prospectsè (IST 2024)", March 6, 2024 - K.: FIT TSNUK, 2024. 
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ʨʘʟʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʘʨʢʝʨʘ ʥʘ ʚʽʜʢʨʠʪʽʡ ʤʽʩʮʝʚʦʩʪʽ, ʨʦʟʤʽʱʫʻʪʴʩʷ ʪʘʢʦʞ ʽ ʩʦʥʷʯʥʘ ʧʘʥʝʣʴ, 

ʷʢʱʦ ʞ ʪʘʢʦʾ ʤʦʞʣʠʚʦʩʪʽ ʥʝʤʘ, ʪʦ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʤʘʨʢʝʨ ʽʟ ʧôʻʟʦʝʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʦʤ ʪʘ ʟ 

ʤʝʥʰʦʶ ʢʽʣʴʢʽʩʪʶ ʜʘʪʯʠʢʽʚ.   

ɼʣʷ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ ʟ ʜʘʪʯʠʢʽʚ ʚʠʙʨʘʥʦ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʙʘʟʦʶ ʜʘʥʠʭ PostgreSQL, 

ʷʢʘ  ʚʽʜʦʤʘ ʩʚʦʻʶ ʥʘʜʽʡʥʽʩʪʶ ʪʘ ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʶ. ɼʣʷ ʬʨʦʥʪʝʥʜʫ ʚʝʙ-ʜʦʜʘʪʢʫ ʟʘʩʪʦʩʫʚʘʣʦʩʴ 

React, ʜʣʷ ʙʝʢʝʥʜʫ - Node.js ʪʘ Express ʬʨʝʡʤʚʦʨʢ. ʇʨʦʛʨʘʤʘ, ʧʦʙʫʜʦʚʘʥʘ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʥʘʚʝʜʝʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʘʙʝʟʧʝʯʫʻ ʛʥʫʯʢʽʩʪʴ, ʰʚʠʜʢʽʩʪʴ ʪʘ ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ.  

ɿʘʛʘʣʦʤ, ʩʠʩʪʝʤʘ ʨʦʟʫʤʥʠʭ ʤʘʨʢʝʨʽʚ ʩʪʝʞʦʢ ʤʘʻ ʯʠʤʘʣʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʨʦʟʚʠʪʢʫ ʪʘ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ. ɿʦʢʨʝʤʘ ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʤʦʙʽʣʴʥʠʡ ʜʦʜʘʪʦʢ ʜʣʷ ʥʘʚʽʛʘʮʽʾ ʪʘ ʚʩʪʘʥʦʚʠʪʠ ʥʘ 

ʤʘʨʢʝʨʘʭ Bluetooth Low Energy beacons, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʚ ʦʬʣʘʡʥ ʨʝʞʠʤʽ ʥʘʜʘʚʘʪʠ 

ʥʝʦʙʭʽʜʥʫ ʪʫʨʠʩʪʘʤ ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʧʦʧʝʨʝʜʞʝʥʥʷ.   

IV. ʆɹɻʆɺʆʈɽʅʅʗ ʊɸ ɺʀʉʅʆɺʂʀ  

ʉʠʩʪʝʤʠ ʥʘʚʽʛʘʮʽʾ ʜʣʷ ʪʫʨʠʩʪʽʚ ʥʘ ʙʘʟʽ ʨʦʟʫʤʥʠʭ ʤʘʨʢʝʨʽʚ ʩʪʝʞʦʢ ʤʘʶʪʴ ʚʝʣʠʢʠʡ 

ʧʦʪʝʥʮʽʘʣ ʫ ʧʦʢʨʘʱʝʥʥʽ ʷʢʦʩʪʽ ʪʫʨʠʩʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʙʝʟʧʝʢʠ ʪʫʨʠʩʪʽʚ. 

ɼʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʥʝʦʙʭʽʜʥʽ ʜʦʩʣʽʜʠ ʪʘ ʜʝʪʘʣʴʥʽ ʧʝʨʝʚʽʨʢʠ.  

ʃɯʊɽʈɸʊʋʈɸ  

1 Mohamad Ashrul Che Osman, Roslina Mohamad, Darmawaty mohd ali, Hafizal Mohamad (2022, 

Oct 21) A Review of LoRaWAN and its Application in Forest Remote Monitoring System. 

International Journal of Electrical & Electronic Systems Research (IEESR). 15-23.   

2 ʆʬʽʮʽʡʥʠʡ ʩʘʡʪ Pavegen Tiles [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://www.pavegen.com/ (ʜʘʪʘ ʟʚʝʨʪʘʥʥʷ: 29.02.2024)  

  

 
 

ʉʆʌɯʗ ʇʆʂʆʊʀʃʆ ʧʨʘʮʶʻ ʥʘʜ ʟʜʦʙʫʪʪʷʤ ʩʪʫʧʝʥʷ ʙʘʢʘʣʘʚʨʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ 

ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʫ ʂʠʾʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ (ʂʠʾʚ, 

ʋʢʨʘʾʥʘ). ʉʝʨʝʜ ʥʘʫʢʦʚʠʭ ʽʥʪʝʨʝʩʽʚ ð ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʟʚ'ʷʟʢʫ ʜʣʷ IoT, ʤʝʪʦʜʠ ʦʙʨʦʙʢʠ 

ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ ʟ IoT-ʧʨʠʩʪʨʦʾʚ, ʚʢʣʶʯʘʶʯʠ ʤʝʪʦʜʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ 

ʘʥʘʣʽʟʫ ʚʝʣʠʢʠʭ ʜʘʥʠʭ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʟʚ'ʷʟʢʽʚ, ʪʝʥʜʝʥʮʽʡ ʪʘ ʚʠʥʷʪʢʦʚʠʭ ʩʠʪʫʘʮʽʡ.  

 

ʉɽʈɻɯʁ ʇɸʃɯʁ ï ʢ.ʪ.ʥ., ʜʦʮʝʥʪ. ʋ 2001 ʨʦʮʽ ʪʨʠʤʘʚ ʩʪʫʧʽʥʴ ʙʘʢʘʣʘʚʨʘ, ʘ ʫ 2002 ʩʪʫʧʽʥʴ 

ʤʘʛʽʩʪʨʘ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʻʢʪʫʚʘʥʥʷè ʫ ʂʠʾʚʩʴʢʦʤʫ 

ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʘʨʭʽʪʝʢʪʫʨʠ (ʂʠʾʚ, ʋʢʨʘʾʥʘ). ɿʘʭʠʩʪʠʚ 

ʢʘʥʜʠʜʘʪʩʴʢʫ ʜʠʩʝʨʪʘʮʽʶ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾè ʫ ʂʠʾʚʩʴʢʦʤʫ 

ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʘʨʭʽʪʝʢʪʫʨʠ (ʂʠʾʚ, ʋʢʨʘʾʥʘ) ʫ 2014 ʨʦʮʽ. ʊʘʤ 

ʞʝ ʫ 2015 ʨʦʮʽ ʦʪʨʠʤʘʚ ʟʚʘʥʥʷ ʜʦʮʝʥʪʘ. ʉʝʨʝʜ ʥʘʫʢʦʚʠʭ ʽʥʪʝʨʝʩʽʚ ð ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʽʥʪʝʨʥʝʪ ʨʝʯʝʡ, ʝʣʝʢʪʨʦʥʥʝ ʥʘʚʯʘʥʥʷ, ʽʥʬʦʨʤʘʮʽʡʥʘ ʙʝʟʧʝʢʘ.  
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ɸʥʦʪʘʮʽʷ. ɺ ʮʽʡ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʩʠʩʪʝʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ IoT-ʧʨʠʩʪʨʦʷʤʠ ʜʣʷ 

ʟʘʭʠʩʪʫ ʧʨʠʚʘʪʥʦʛʦ ʙʫʜʠʥʢʫ. ʈʦʟʛʣʷʥʫʪʦ ʜʘʥʽ ʪʘ ʤʝʪʦʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʥʩʦʨʥʠʭ ʜʘʥʠʭ, 

ʚʽʜʝʦʜʘʥʠʭ ʪʘ ʽʥʰʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ. ʇʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ 

ʚʧʨʦʚʘʜʞʝʥʥʶ ʮʽʻʾ ʩʠʩʪʝʤʠ, ʟʦʢʨʝʤʘ ʧʦʢʨʘʱʝʥʥʶ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʥʝʙʝʟʧʝʢʫ ʪʘ ʟʨʫʯʥʦʤʫ 

ʚʽʜʜʘʣʝʥʦʤʫ ʫʧʨʘʚʣʽʥʥʶ. ʋ ʟʘʢʣʶʯʥʦʤʫ ʨʦʟʜʽʣʽ ʧʦʜʘʥʦ ʦʙʛʦʚʦʨʝʥʥʷ ʪʘ ʚʠʩʥʦʚʢʠ, ʜʝ 

ʧʽʜʢʨʝʩʣʝʥʦ ʟʥʘʯʠʤʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʙʝʟʧʝʢʠ 

ʧʨʠʚʘʪʥʠʭ ʙʫʜʠʥʢʽʚ ʪʘ ʾʾ ʢʦʨʠʩʥʽʩʪʴ ʜʣʷ ʨʽʟʥʠʭ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ.  

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: IoT, ʟʘʭʠʩʪ ʜʘʥʠʭ, ʙʽʦʤʝʪʨʽʷ, ʨʦʟʫʤʥʠʡ ʙʫʜʠʥʦʢ, ʜʘʪʯʠʢʠ, ʤʦʥʽʪʦʨʠʥʛ.   
  
  

I. ɺʉʊʋʇ  

ʋ ʮʠʬʨʦʚʫ ʝʧʦʭʫ, ʢʦʣʠ "ʨʦʟʫʤʥʽ" ʪʝʭʥʦʣʦʛʽʾ ʩʪʘʶʪʴ ʥʝʦʜʤʽʥʥʦʶ ʯʘʩʪʠʥʦʶ ʥʘʰʦʛʦ 

ʧʦʚʩʷʢʜʝʥʥʷ, IoT-ʧʨʠʩʪʨʦʾ ʜʣʷ ʟʘʭʠʩʪʫ ʧʨʠʚʘʪʥʠʭ ʙʫʜʠʥʢʽʚ ʥʘʙʫʚʘʶʪʴ ʚʩʝ ʙʽʣʴʰʦʾ 

ʘʢʪʫʘʣʴʥʦʩʪʽ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʦʩʝʣʽ ʩʪʘʻ ʧʨʽʦʨʠʪʝʪʦʤ ʜʣʷ ʙʘʛʘʪʴʦʭ ʚʣʘʩʥʠʢʽʚ ʞʠʪʣʘ, ʷʢʽ 

ʰʫʢʘʶʪʴ ʝʬʝʢʪʠʚʥʽ ʪʘ ʟʨʫʯʥʽ ʨʽʰʝʥʥʷ ʜʣʷ ʟʘʭʠʩʪʫ ʩʚʦʛʦ ʤʘʡʥʘ ʪʘ ʙʣʠʟʴʢʠʭ.   

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʧʨʦʧʦʥʫʻʪʴʩʷ ʩʪʚʦʨʠʪʠ ʩʠʩʪʝʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ ʮʠʤʠ IoT-ʧʨʠʩʪʨʦʷʤʠ ʜʣʷ ʟʘʭʠʩʪʫ ʧʨʠʚʘʪʥʦʛʦ ʙʫʜʠʥʢʫ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʥʝ ʣʠʰʝ 

ʚʠʷʚʣʷʪʠ ʧʦʪʝʥʮʽʡʥʽ ʟʘʛʨʦʟʠ ʪʘ ʥʝʙʝʟʧʝʢʠ, ʘ ʡ ʘʢʪʠʚʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʪʘ ʨʝʘʛʫʚʘʪʠ ʥʘ ʥʠʭ ʫ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ, ʨʦʟʨʦʙʢʘ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ IoT-ʧʨʠʩʪʨʦʷʤʠ ʩʪʘʻ ʢʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ ʩʧʦʢʦʶ ʚ 

ʧʨʠʚʘʪʥʠʭ ʙʫʜʠʥʢʘʭ.    

II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ  

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ IoT-ʧʨʠʩʪʨʦʷʤʠ ʜʣʷ ʟʘʭʠʩʪʫ 

ʧʨʠʚʘʪʥʠʭ ʙʫʜʠʥʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʜʘʥʽ ʪʘ ʤʝʪʦʜʠ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ʎʝʡ ʨʦʟʜʽʣ ʨʦʟʛʣʷʥʝ ʢʣʶʯʦʚʽ ʪʠʧʠ ʜʘʥʠʭ, ʷʢʽ ʟʙʠʨʘʶʪʴʩʷ ʪʘ ʘʥʘʣʽʟʫʶʪʴʩʷ 

ʮʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʘ ʪʘʢʦʞ ʤʝʪʦʜʠ ʾʭ ʦʙʨʦʙʢʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ.  

ɼʘʥʽ:  

1. ʉʝʥʩʦʨʥʽ ʜʘʥʽ:  

ʉʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘʭʠʩʪʫ ʧʨʠʚʘʪʥʦʛʦ ʙʫʜʠʥʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʩʝʥʩʦʨʠ, ʱʦ ʚʠʤʽʨʶʶʪʴ ʧʘʨʘʤʝʪʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʪʘʢʽ ʷʢ ʪʝʤʧʝʨʘʪʫʨʘ, 

ʚʦʣʦʛʽʩʪʴ, ʨʫʭ ʪʘ ʜʠʤ. ʎʽ ʜʘʥʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʣʷʪʠ ʧʦʪʝʥʮʽʡʥʽ ʥʝʙʝʟʧʝʢʠ, ʪʘʢʽ ʷʢ ʧʦʞʝʞʘ ʘʙʦ 

ʚʪʦʨʛʥʝʥʥʷ, ʪʘ ʩʧʦʚʽʱʘʪʠ ʧʨʦ ʥʠʭ ʚʣʘʩʥʠʢʽʚ ʙʫʜʠʥʢʫ.  



Proceedings  1st international scientific and practical conference çInformation Systems and Technology: Results and 
Prospectsè (IST 2024)", March 6, 2024 - K.: FIT TSNUK, 2024. 

 

 
115 

2. ɺʽʜʝʦʜʘʥʽ:  

ɺʽʜʝʦʢʘʤʝʨʠ, ʷʢʽ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʚ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʙʫʜʠʥʢʫ ʪʘ ʥʘ ʡʦʛʦ ʪʝʨʠʪʦʨʽʾ, 

ʟʘʧʠʩʫʶʪʴ ʚʽʜʝʦʜʘʥʽ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʚʽʟʫʘʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʜʽʡ ʪʘ 

ʚʠʷʚʣʝʥʥʷ ʥʝʟʚʠʯʥʠʭ ʘʙʦ ʧʽʜʦʟʨʽʣʠʭ ʜʽʡ.  

3. ɼʘʥʽ ʧʨʦ ʜʦʩʪʫʧ:  

ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʜʦʩʪʫʧ ʜʦ ʙʫʜʠʥʢʫ, ʚʢʣʶʯʘʶʯʠ ʯʘʩ ʚʭʦʜʫ ʪʘ ʚʠʭʦʜʫ, ʩʧʦʩʦʙʠ ʚʭʦʜʫ 

(ʥʘʧʨʠʢʣʘʜ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʣʶʯʽʚ, ʚʽʜʙʠʪʢʽʚ ʘʙʦ ʢʦʜʽʚ ʜʦʩʪʫʧʫ), ʜʦʟʚʦʣʷʻ ʚʽʜʩʪʝʞʫʚʘʪʠ 

ʘʢʪʠʚʥʽʩʪʴ ʪʘ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʦʩʽʙ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʙʫʜʠʥʢʫ.  

4. ɼʘʥʽ ʧʨʦ ʩʪʘʪʫʩ ʩʠʩʪʝʤʠ ʙʝʟʧʝʢʠ:  

ʉʠʩʪʝʤʠ ʙʝʟʧʝʢʠ ʟʙʠʨʘʶʪʴ ʜʘʥʽ ʧʨʦ ʩʚʽʡ ʚʣʘʩʥʠʡ ʩʪʘʥ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʪʘʢʽ ʷʢ 

ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʘʢʪʠʚʥʽ ʩʝʥʩʦʨʠ, ʩʪʘʪʫʩ ʧʽʜʢʣʶʯʝʥʠʭ ʧʨʠʩʪʨʦʾʚ ʪʘ ʚʠʷʚʣʝʥʽ ʟʘʛʨʦʟʠ.  

ʄʝʪʦʜʠ:  

1. ɿʙʽʨ ʪʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ:  

ʉʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʟʙʦʨʫ ʪʘ ʦʙʨʦʙʢʠ 

ʜʘʥʠʭ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ, ʚʢʣʶʯʘʶʯʠ ʩʝʥʩʦʨʠ, ʚʽʜʝʦʢʘʤʝʨʠ ʪʘ ʽʥʰʽ IoT-ʧʨʠʩʪʨʦʾ. ʎʝ ʤʦʞʝ 

ʚʢʣʶʯʘʪʠ ʷʢ ʧʨʦʚʝʜʝʥʥʷ ʣʦʢʘʣʴʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʪʘʢ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ ʜʣʷ 

ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ.  

2. ɸʥʘʣʽʟ ʜʘʥʠʭ:  

ʑʦʙ ʚʠʷʚʠʪʠ ʧʦʪʝʥʮʽʡʥʽ ʟʘʛʨʦʟʠ ʪʘ ʥʝʙʝʟʧʝʢʠ, ʟʽʙʨʘʥʽ ʜʘʥʽ ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʧʨʦʮʝʩ 

ʘʥʘʣʽʟʫ, ʷʢʠʡ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʚ ʩʝʙʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ 

ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʘʥʦʤʘʣʽʡ ʪʘ ʧʘʪʪʝʨʥʽʚ.  

3. ʉʠʩʪʝʤʠ ʩʧʦʚʽʱʝʥʥʷ:  

ʋ ʨʘʟʽ ʚʠʷʚʣʝʥʥʷ ʧʦʪʝʥʮʽʡʥʦʾ ʟʘʛʨʦʟʠ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʨʽʟʥʽ ʢʘʥʘʣʠ ʩʧʦʚʽʱʝʥʥʷ, ʪʘʢʽ ʷʢ SMS, ʝʣʝʢʪʨʦʥʥʘ ʧʦʰʪʘ ʘʙʦ ʤʦʙʽʣʴʥʽ ʜʦʜʘʪʢʠ, ʜʣʷ 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʚʣʘʩʥʠʢʽʚ ʙʫʜʠʥʢʫ ʧʨʦ ʚʠʥʠʢʣʫ ʩʠʪʫʘʮʽʶ.  

4. ɯʥʪʝʛʨʘʮʽʷ ʟ "ʨʦʟʫʤʥʠʤʠ" ʧʨʠʩʪʨʦʷʤʠ:  

ʉʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʤʦʞʫʪʴ ʙʫʪʠ ʽʥʪʝʛʨʦʚʘʥʽ ʟ ʽʥʰʠʤʠ "ʨʦʟʫʤʥʠʤʠ" ʧʨʠʩʪʨʦʷʤʠ ʫ 

ʙʫʜʠʥʢʫ, ʪʘʢʠʤʠ ʷʢ ʩʠʩʪʝʤʠ ʦʩʚʽʪʣʝʥʥʷ, ʪʝʨʤʦʩʪʘʪʠ ʯʠ ʟʘʤʢʠ, ʱʦʙ ʜʦʟʚʦʣʠʪʠ ʚʣʘʩʥʠʢʘʤ 

ʟʜʽʡʩʥʶʚʘʪʠ ʚʽʜʜʘʣʝʥʝ ʢʝʨʫʚʘʥʥʷ ʪʘ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩʠ ʙʝʟʧʝʢʠ.  

5. ɿʘʭʠʩʪ ʜʘʥʠʭ:  

ɿʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ 

ʘʩʧʝʢʪʦʤ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ, ʽ ʜʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ 

ʰʠʬʨʫʚʘʥʥʷ ʪʘ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ.   

III. ʈɽɿʋʃʔʊɸʊʀ ʊɸ ɸʅɸʃɯɿ  

ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ IoT-ʧʨʠʩʪʨʦʷʤʠ ʜʣʷ ʟʘʭʠʩʪʫ 

ʧʨʠʚʘʪʥʦʛʦ ʙʫʜʠʥʢʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʠʭ ʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʙʝʟʧʝʢʠ 

ʪʘ ʢʦʤʬʦʨʪʫ ʚʣʘʩʥʠʢʽʚ ʙʫʜʠʥʢʫ. ʅʠʞʯʝ ʧʦʜʘʥʦ ʜʝʷʢʽ ʢʣʶʯʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʮʽʻʾ ʩʠʩʪʝʤʠ ʪʘ ʾʭ 

ʘʥʘʣʽʟ:  

¶ ʇʦʢʨʘʱʝʥʥʷ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʥʝʙʝʟʧʝʢʫ: ʉʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʷʚʣʷʪʠ ʥʝʙʝʟʧʝʢʠ, ʪʘʢʽ ʷʢ ʚʪʦʨʛʥʝʥʥʷ, ʧʦʞʝʞʽ ʘʙʦ ʧʨʦʪʽʢʘʥʥʷ ʛʘʟʫ, ʱʝ ʜʦ ʪʦʛʦ, ʷʢ 

ʚʦʥʠ ʩʪʘʥʫʪʴ ʩʝʨʡʦʟʥʠʤʠ ʟʘʛʨʦʟʘʤʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʯʘʩʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʩʠʪʫʘʮʽʾ 

ʥʝʙʝʟʧʝʢʠ, ʟʘʧʦʙʽʛʘʶʯʠ ʤʦʞʣʠʚʠʤ ʟʙʠʪʢʘʤ ʪʘ ʪʨʘʚʤʘʤ.  

¶ ɿʨʫʯʥʝ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʜʘʣʝʥʦ: ɺʣʘʩʥʠʢʠ ʙʫʜʠʥʢʫ ʤʘʶʪʴ ʟʤʦʛʫ ʚʽʜʜʘʣʝʥʦ ʢʝʨʫʚʘʪʠ 

ʩʠʩʪʝʤʦʶ ʙʝʟʧʝʢʠ ʯʝʨʝʟ ʤʦʙʽʣʴʥʽ ʜʦʜʘʪʢʠ ʘʙʦ ʚʝʙ-ʽʥʪʝʨʬʝʡʩʠ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʠʤʢʥʫʪʠ 

ʘʙʦ ʫʚʽʤʢʥʫʪʠ ʩʠʩʪʝʤʫ ʙʝʟʧʝʢʠ, ʚʽʜʢʨʠʪʠ ʜʚʝʨʽ ʜʣʷ ʛʦʩʪʝʡ ʘʙʦ ʥʘʜʘʪʠ ʜʦʟʚʽʣ ʥʘ 

ʚʽʜʚʽʜʫʚʘʥʥʷ, ʥʘʚʽʪʴ ʷʢʱʦ ʚʦʥʠ ʥʝ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʙʫʜʠʥʢʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʩʪʝʤ ʙʽʦʤʝʪʨʠʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʩʦʙʠ.  



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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¶ ʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʟʘʛʘʣʴʥʦʾ ʙʝʟʧʝʢʠ: ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ IoT-ʧʨʠʩʪʨʦʷʤʠ ʧʽʜʚʠʱʫʻ ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʙʝʟʧʝʢʠ ʚ ʙʫʜʠʥʢʫ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʣʘʩʥʠʢʘʤ ʩʧʦʢʽʡ ʪʘ ʚʧʝʚʥʝʥʽʩʪʴ ʫ ʙʝʟʧʝʮʽ ʩʚʦʛʦ ʤʘʡʥʘ ʪʘ ʙʣʠʟʴʢʠʭ.  

ɺ ʮʽʣʦʤʫ, ʨʝʟʫʣʴʪʘʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ IoT-

ʧʨʠʩʪʨʦʷʤʠ ʜʣʷ ʟʘʭʠʩʪʫ ʧʨʠʚʘʪʥʦʛʦ ʙʫʜʠʥʢʫ ʩʚʽʜʯʘʪʴ ʧʨʦ ʟʥʘʯʥʽ ʧʝʨʝʚʘʛʠ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ 

ʙʝʟʧʝʢʠ, ʢʦʤʬʦʨʪʫ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ.  

  

  

ʈʠʩʫʥʦʢ 1. ʇʨʦʪʦʪʠʧ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʚʭʦʜʫ ʫ ʙʫʜʠʥʦʢ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

FaceRecognition.  

IV. ʆɹɻʆɺʆʈɽʅʅʗ ʊɸ ɺʀʉʅʆɺʂʀ  

ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ IoT-ʧʨʠʩʪʨʦʷʤʠ ʜʣʷ ʟʘʭʠʩʪʫ 

ʧʨʠʚʘʪʥʦʛʦ ʙʫʜʠʥʢʫ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʚ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʩʧʨʷʤʦʚʘʥʠʤ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ ʢʦʤʬʦʨʪʫ ʚʣʘʩʥʠʢʽʚ ʙʫʜʠʥʢʽʚ. ʆʜʥʘʢ, ʥʘ ʰʣʷʭʫ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʠʭ ʩʠʩʪʝʤ ʽʩʥʫʶʪʴ ʢʽʣʴʢʘ ʚʘʞʣʠʚʠʭ ʧʠʪʘʥʴ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʫʚʘʛʠ ʪʘ 

ʦʙʛʦʚʦʨʝʥʥʷ.  

ʇʦ-ʧʝʨʰʝ, ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʠʪʘʥʥʷ ʧʨʠʚʘʪʥʦʩʪʽ ʪʘ ʟʘʭʠʩʪʫ ʜʘʥʠʭ. ɿʙʠʨʘʥʥʷ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʦʩʦʙʠʩʪʝ ʞʠʪʪʷ ʚʣʘʩʥʠʢʽʚ ʙʫʜʠʥʢʫ ʤʦʞʝ ʩʪʘʪʠ ʦʙ'ʻʢʪʦʤ ʜʣʷ 

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʯʠ ʟʣʦʚʞʠʚʘʥʥʷ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʣʷʪʠ ʝʬʝʢʪʠʚʥʽ ʟʘʭʦʜʠ 

ʟʘʭʠʩʪʫ ʜʘʥʠʭ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʯʽʪʢʠʭ ʧʨʘʚʠʣ ʜʦʩʪʫʧʫ ʜʦ ʥʠʭ.  



Proceedings  1st international scientific and practical conference çInformation Systems and Technology: Results and 
Prospectsè (IST 2024)", March 6, 2024 - K.: FIT TSNUK, 2024. 
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ɼʨʫʛʝ ʚʘʞʣʠʚʝ ʦʙʛʦʚʦʨʝʥʥʷ ʩʪʦʩʫʻʪʴʩʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʩʘʤʦʾ ʩʠʩʪʝʤʠ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʽ ʧʝʨʝʚʘʛʠ, ʽʥʦʜʽ IoT-ʧʨʠʩʪʨʦʾ ʤʦʞʫʪʴ ʙʫʪʠ ʩʭʠʣʴʥʠʤʠ ʜʦ ʟʙʦʾʚ ʘʙʦ 

ʢʽʙʝʨʘʪʘʢ, ʱʦ ʤʦʞʝ ʧʽʜʽʨʚʘʪʠ ʙʝʟʧʝʢʫ ʙʫʜʠʥʢʫ. ʊʦʤʫ ʚʘʞʣʠʚʦ ʨʝʛʫʣʷʨʥʦ ʦʥʦʚʣʶʚʘʪʠ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʚʠʢʦʥʫʚʘʪʠ ʨʝʟʝʨʚʥʝ ʢʦʧʽʶʚʘʥʥʷ ʜʘʥʠʭ ʪʘ ʚʞʠʚʘʪʠ ʟʘʭʦʜʽʚ ʙʝʟʧʝʢʠ 

ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʤʦʞʣʠʚʠʤ ʟʘʛʨʦʟʘʤ.  

ɿʨʝʰʪʦʶ, ʚʠʩʥʦʚʦʢ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ IoT-

ʧʨʠʩʪʨʦʷʤʠ ʟʘʭʠʩʪʫ ʧʨʠʚʘʪʥʦʛʦ ʙʫʜʠʥʢʫ ʻ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʫ ʥʘʧʨʷʤʢʫ ʩʪʚʦʨʝʥʥʷ 

ʙʝʟʧʝʯʥʠʭ ʪʘ ʢʦʤʬʦʨʪʥʠʭ ʫʤʦʚ ʧʨʦʞʠʚʘʥʥʷ. ʆʜʥʘʢ ʫʩʧʽʰʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʠʤʘʛʘʻ ʫʚʘʞʥʦʛʦ 

ʧʨʦʮʝʩʫ ʽʩʧʠʪʫʚʘʥʴ ʪʘ ʧʽʜʛʦʪʦʚʢʠ, ʘ ʪʘʢʦʞ ʧʦʩʪʽʡʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʠ ʟ ʙʦʢʫ 

ʨʦʟʨʦʙʥʠʢʽʚ ʪʘ ʚʠʨʦʙʥʠʢʽʚ. ɿ ʚʨʘʭʫʚʘʥʥʷʤ ʮʠʭ ʬʘʢʪʦʨʽʚ, ʤʦʞʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʫʩʧʽʰʥʫ 

ʽʥʪʝʛʨʘʮʽʶ ʪʝʭʥʦʣʦʛʽʡ IoT ʫ ʙʫʜʠʥʢʦʚʠʡ ʩʝʢʪʦʨ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ ʤʘʢʩʠʤʘʣʴʥʫ ʢʦʨʠʩʪʴ ʜʣʷ 

ʢʦʨʠʩʪʫʚʘʯʽʚ.   
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ɸʥʦʪʘʮʽʷ. ɼʘʥʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʜʦʩʣʽʜʞʝʥʥʶ ʪʘ ʘʥʘʣʽʟʫ ʤʦʞʣʠʚʦʩʪʝʡ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʡ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (ɯʦʊ) ʫ ʩʠʩʪʝʤʽ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʦʧʝʨʘʪʦʨʽʚ. ɯʦʊ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʜʠʥʘʤʽʯʥʦʾ ʪʘ ʘʢʪʫʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʘʙʦʥʝʥʪʽʚ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʱʦ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʪʘ 

ʦʧʪʠʤʽʟʘʮʽʾ ʧʦʩʣʫʛ ʦʧʝʨʘʪʦʨʽʚ ʟʚ'ʷʟʢʫ. ʈʦʙʦʪʘ ʚʢʣʶʯʘʻ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʪʘ 

ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʙʣʘʩʪʽ ɯʦʊ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʢʫ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ 

ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ɯʦʊ ʪʝʭʥʦʣʦʛʽʾ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʤʦʞʫʪʴ ʩʧʨʠʷʪʠ ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʚʠʪʢʫ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʶ ʩʠʩʪʝʤ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʦʧʝʨʘʪʦʨʽʚ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʪʘ 

ʧʦʢʨʘʱʝʥʥʷ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʜʦʩʚʽʜʫ.  

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʉʠʩʪʝʤʘ ʨʝʢʦʤʝʥʜʘʮʽʡ, ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ, ʢʦʣʘʙʦʨʘʪʠʚʥʘ ʬʽʣʴʪʨʘʮʽʷ, 

ʜʝʤʦʛʨʘʬʽʯʥʘ ʬʽʣʴʪʨʘʮʽʷ, ʛʽʙʨʠʜʥʠʡ ʤʝʪʦʜ  
   
  

I. ɺʉʊʋʇ  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʽʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (ɯʦʊ) ʥʘʙʫʣʦ ʰʠʨʦʢʦʛʦ ʚʞʠʪʢʫ ʚ ʫʩʽʭ 

ʢʣʶʯʦʚʠʭ ʩʬʝʨʘʭ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. ʊʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʘ ʩʬʝʨʘ ʻ ʦʜʥʽʻʶ ʟ ʪʘʢʠʭ, ʧʨʦʪʝ, ʷʢ ʽ ʚ 

ʙʫʜʴ-ʷʢʽʡ ʩʬʝʨʽ ʧʦʩʣʫʛ, ʚ ʥʴʦʤʫ ʽʩʥʫʻ ʧʨʦʙʣʝʤʘ ʚʪʨʘʪʠ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʢʣʽʻʥʪʽʚ ʯʝʨʝʟ 

ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʫʟʘʛʘʣʴʥʝʥʠʭ ʧʨʦʧʦʟʠʮʽʡ ʾʭ ʫʧʦʜʦʙʘʥʥʷʤ. ɿʨʦʩʪʘʥʥʷ ʦʯʽʢʫʚʘʥʴ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʽ ʢʦʥʢʫʨʝʥʮʽʷ ʚʠʤʘʛʘʶʪʴ ʥʦʚʠʭ ʩʪʨʘʪʝʛʽʡ ʚʟʘʻʤʦʜʽʾ ʟ ʢʣʽʻʥʪʘʤʠ. ʑʦʙ ʟʤʝʥʰʠʪʠ ʚʽʜʪʽʢ 

ʘʙʦʥʝʥʪʽʚ, ʦʧʝʨʘʪʦʨʘʤ ʧʦʪʨʽʙʥʦ ʥʝ ʪʽʣʴʢʠ ʘʜʘʧʪʫʚʘʪʠ ʧʨʦʧʦʟʠʮʽʾ, ʘ ʡ ʚʧʣʠʚʘʪʠ ʥʘ 

çʧʝʨʝʤʽʱʝʥʥʷ ʢʣʽʻʥʪʘè ʚʽʜ ʦʜʥʦʛʦ ʦʧʝʨʘʪʦʨʘ ʜʦ ʽʥʰʦʛʦ, ʟʙʝʨʽʛʘʶʯʠ ʚʠʩʦʢʠʡ ʜʦʭʽʜ ʢʦʤʧʘʥʽʾ. 

ɼʣʷ ʦʧʝʨʫʚʘʥʥʷ ʜʦʭʦʜʦʤ ʚʽʜʥʦʩʥʦ ʢʽʣʴʢʦʩʪʽ ʘʙʦʥʝʥʪʽʚ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʦʩʥʦʚʥʽ ʩʪʨʘʪʝʛʽʾ: (1) 

ʧʨʠʜʙʘʥʥʷ ʥʦʚʠʭ ʢʣʽʻʥʪʽʚ, (2) ʧʨʦʜʘʞ ʽʩʥʫʶʯʠʭ ʢʣʽʻʥʪʽʚ ʪʘ (3) ʟʙʽʣʴʰʝʥʥʷ ʪʝʨʤʽʥʫ ʫʪʨʠʤʘʥʥʷ 

ʢʣʽʻʥʪʽʚ. ʆʜʥʘʢ ʧʦʨʽʚʥʷʥʥʷ ʮʠʭ ʩʪʨʘʪʝʛʽʡ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʘʨʪʦʩʪʽ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʽʥʚʝʩʪʠʮʽʡ 

ʢʦʞʥʦʾ ʟ ʥʠʭ ʧʦʢʘʟʘʣʦ, ʱʦ ʪʨʝʪʷ ʩʪʨʘʪʝʛʽʷ ʻ ʥʘʡʙʽʣʴʰ ʚʠʛʽʜʥʦʶ [1]. ʆʩʥʦʚʥʠʤ ʤʝʪʦʜʦʤ ʜʣʷ ʾʾ 

ʨʝʘʣʽʟʘʮʽʾ ʩʪʘʣʦ ʧʽʜʚʠʱʝʥʥʷ ʢʦʨʠʩʪʫʚʘʮʴʢʦʛʦ ʜʦʩʚʽʜʫ ʯʝʨʝʟ ʧʝʨʩʦʥʘʣʽʟʘʮʽʶ ʧʨʦʧʦʥʦʚʘʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʜʣʷ ʫʪʨʠʤʘʥʥʷ ʢʣʽʻʥʪʩʴʢʦʾ ʙʘʟʠ ʚ ʫʤʦʚʘʭ ʟʨʦʩʪʘʶʯʦʾ ʢʦʥʢʫʨʝʥʮʽʾ.  

ɿʘʧʨʦʚʘʜʞʝʥʥʷ ʘʣʛʦʨʠʪʤʽʚ, ʱʦ ʦʧʨʘʮʴʦʚʫʶʪʴ ʜʘʥʽ ʢʣʽʻʥʪʽʚ ʪʘ ʛʝʥʝʨʫʶʪʴ ʘʢʪʫʘʣʴʥʽ 

ʧʨʦʧʦʟʠʮʽʾ, ʟʙʽʣʴʰʫʻ ʜʦʭʽʜ ʢʦʤʧʘʥʽʡ ʫ ʩʬʝʨʽ ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʝʨʮʽʾ, ʜʦ ʷʢʦʾ ʧʨʦʜʘʞ ʧʦʩʣʫʛ 

ʦʧʝʨʘʪʦʨʘʤʠ ʟʚôʷʟʢʫ ʤʘʻ ʧʨʷʤʝ ʚʽʜʥʦʰʝʥʥʷ, ɿʛʽʜʥʦ ʩʪʘʪʪʽ McKinsey [2], ʾʭ ʩʠʩʪʝʤʘ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʪʦʚʘʨʽʚ ʩʪʚʦʨʠʣʘ ʫ 2013 ʨʦʮʽ 35% ʜʦʭʦʜʫ Amazon.com, ʟʙʽʣʴʰʠʚʰʠ 

ʜʦʭʦʜʠ ʥʘ 29% ʟ 9,9 ʤʽʣʴʷʨʜʽʚ ʜʦʣʘʨʽʚ ʜʦ 12,83 ʤʽʣʴʷʨʜʽʚ ʜʦʣʘʨʽʚ ʧʨʦʪʷʛʦʤ ʪʦʛʦ ʞ ʨʦʢʫ. ɿʘ 
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ʜʘʥʠʤʠ 2021 ʨʦʢʫ, ʢʦʤʧʘʥʽʷ ʧʦʚʽʜʦʤʣʷʻ ʧʨʦ ʪʝ, ʱʦ ʤʘʡʞʝ 85% ʜʦʭʦʜʽʚ ʦʪʨʠʤʘʥʦ ʚʽʜ 

ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʚʧʨʦʚʘʜʞʝʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʨʝʢʦʤʝʥʜʘʮʽʡ.  

ɿʛʽʜʥʦ ʜʦʩʣʽʜʞʝʥʥʷ [3], ʫ ʩʠʩʪʝʤʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʢʦʤʧʘʥʽʾ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʚʘ ʘʣʛʦʨʠʪʤʠ - 

ʬʽʣʴʪʨʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʚʤʽʩʪʫ ʪʘ ʢʦʣʘʙʦʨʘʪʠʚʥʦʾ ʬʽʣʴʪʨʘʮʽʾ. ɺʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʽʣʴʢʠ ʚʞʝ 

ʥʘʷʚʥʽ ʦʮʽʥʢʠ ʧʨʦʜʫʢʪʽʚ ʩʝʨʝʜ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʽʩʪʦʨʽʶ ʾʭ ʫʧʦʜʦʙʘʥʴ  

ɺ ʩʚʦʶ ʯʝʨʛʫ, ʢʦʤʧʘʥʽʾ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʩʝʢʪʦʨʫ ʥʝ ʙʫʣʠ ʟʘʷʚʣʝʥʽ, ʷʢ ʘʢʪʠʚʥʽ 

ʢʦʨʠʩʪʫʚʘʯʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʦʪʞʝ ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, 

ʱʦ ʪʘʢʘ ʞ ʢʦʤʙʽʥʘʮʽʷ ʘʣʛʦʨʠʪʤʽʚ ʧʨʠʩʫʪʥʷ ʽ ʫ ʥʠʭ. ʍʦʯʘ ʢʦʤʧʘʥʽʾ ʮʴʦʛʦ ʩʝʢʪʦʨʫ ʤʘʶʪʴ 

ʧʝʨʝʚʘʛʫ ʫ ʚʠʛʣʷʜʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ɯʦʊ ʪʝʭʥʦʣʦʛʽʡ - ʦʪʨʠʤʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʘʢʪʫʘʣʴʥʠʭ ʜʘʥʠʭ ʟ 

ʤʝʨʝʞʝʚʠʭ ʧʨʠʩʪʨʦʾʚ ʫ ʚʣʘʩʥʦʩʪʽ. ʎʷ ʦʩʦʙʣʠʚʽʩʪʴ ʙʽʟʥʝʩʫ ʜʦʟʚʦʣʷʻ ʧʦʢʨʘʱʠʪʠ ʩʠʩʪʝʤʫ ʽ 

ʩʧʨʦʝʢʪʫʚʘʪʠ ʾʾ ʛʽʙʨʠʜ ʥʘ ʦʩʥʦʚʽ ʚʞʝ ʚʽʜʦʤʠʭ ʘʣʛʦʨʠʪʤʽʚ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʘ ʪʘʢʦʞ ʜʦʜʘʪʠ 

ʩʠʩʪʝʤʫ, ʱʦ ʙʫʜʝ ʬʽʣʴʪʨʫʚʘʪʠ ʧʨʦʧʦʟʠʮʽʾ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʘʙʦʥʝʥʪʽʚ ʟ ɯʦʊ ʤʝʨʝʞʽ ʪʘ ʾʭ 

ʜʝʤʦʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ ʽʟ ʙʘʟʠ ʜʘʥʠʭ ʢʦʤʧʘʥʽʾ.   

II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ  

ɼʣʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʱʦ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʫ ʩʬʝʨʽ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, ʚʭʽʜʥʽ ʜʘʥʽ ʙʫʜʫʪʴ ʥʘʜʭʦʜʠʪʠ ʟ ʢʘʥʘʣʽʚ, ʧʦʜʘʥʠʭ ʫ ʊʘʙʣʠʮʽ 1:   

 

ʊʘʙʣʠʮʷ 1. ʂʘʥʘʣʠ ʪʘ ʚʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʩʠʩʪʝʤʠ ʨʝʢʦʤʝʥʜʘʮʽʡ  

ˉ  ʂʘʥʘʣ ʥʘʜʭʦʜʞʝʥʥʷ ʜʘʥʠʭ  ʅʝʦʙʭʽʜʥʽ ʚʠʭʽʜʥʽ ʜʘʥʽ  

1  ʊʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʘ ʤʝʨʝʞʘ - 

ʧʨʦʛʨʘʤʥʽ ʤʝʨʝʞʝʚʽ ʜʘʪʯʠʢʠ 

ʩʧʦʞʠʚʘʥʥʷ ʪʨʘʬʽʢʫ, ʜʘʪʯʠʢʠ GPS  

- ʇʦʪʦʯʥʝ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ;   

- ʱʦʤʽʩʷʯʥʠʡ ʦʙʩʷʛ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʬʽʢʫ:  

      - ʽʥʪʝʨʥʝʪ  

      - ʜʟʚʽʥʢʠ  

      - ʩʤʩ   

2  ʇʨʦʬʽʣʴ ʘʙʦʥʝʥʪʘ ʫ ʢʦʤʧʘʥʽʾ  - ɺʽʢ;  

- ʩʪʘʪʴ;  

- ʩʽʤʝʡʥʠʡ ʩʪʘʥ;  

- ʢʘʪʝʛʦʨʽʷ ʢʣʽʻʥʪʘ (ɺ2ɺ\ɺ2ʉ);  

- ʧʦʪʦʯʥʠʡ ʯʘʩ ʟ ʤʦʤʝʥʪʫ ʧʨʠʻʜʥʘʥʥʷ ʜʦ ʢʦʤʧʘʥʽʾ;  

- ʧʦʪʦʯʥʽ ʘʢʪʠʚʥʽ ʧʨʦʜʫʢʪʠ\ʧʦʩʣʫʛʠ;  

- ʽʩʪʦʨʽʷ ʧʨʠʜʙʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʢʦʤʧʘʥʽʾ;  

3  ʂʘʥʘʣ ʧʨʦʜʘʞʫ ʧʨʦʜʫʢʪʽʚ ʪʘ ʧʦʩʣʫʛ  - ʪʠʧ ʢʘʥʘʣʫ (ʧʨʷʤʽ ʧʨʦʜʘʞʽ, ʩʘʡʪ, ʬʽʟʠʯʥʠʡ 

ʤʘʛʘʟʠʥ)  

4  ʂʘʪʘʣʦʛ ʧʨʦʜʫʢʪʽʚ ʪʘ ʧʦʩʣʫʛ ʢʦʤʧʘʥʽʾ  - ɸʢʪʫʘʣʴʥʽ ʧʨʦʜʫʢʪʠ ʪʘ ʧʦʩʣʫʛʠ ʟ ʧʝʨʝʣʽʢʦʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʽʜʥʦʩʥʦ ʢʘʪʝʛʦʨʽʾ ʢʣʽʻʥʪʘ, ʪʠʧʫ 

ʢʘʥʘʣʫ ʪʘ ʣʦʢʘʮʽʾ ʧʨʦʜʘʞʫ  

 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʙʫʜʫʪʴ ʦʙʨʦʙʣʷʪʠʩʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʶ ʛʽʙʨʠʜʥʦʶ ʩʠʩʪʝʤʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʤʙʽʥʘʮʽʾ ʘʣʛʦʨʠʪʤʽʚ ʬʽʣʴʪʨʘʮʽʡ. ʌʽʣʴʪʨʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʚʤʽʩʪʫ ʟʘʣʠʰʘʻ ʧʨʦʧʦʥʦʚʘʥʠʤ ʪʦʡ 

ʚʤʽʩʪ, ʱʦ ʻ ʩʭʦʞʠʤ ʜʦ ʪʦʛʦ, ʱʦ ʙʫʚ ʧʨʠʜʙʘʥʠʡ ʢʦʨʠʩʪʫʚʘʯʝʤ ʨʘʥʽʰʝ. ɸʣʛʦʨʠʪʤ ʨʝʘʣʽʟʫʻ 

ʦʙʯʠʩʣʝʥʥʷ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʣʷ ʢʦʞʥʦʛʦ ʝʣʝʤʝʥʪʘ, ʥʘ ʦʩʥʦʚʽ ʧʦʜʽʙʥʦʩʪʽ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʝʣʝʤʝʥʪʘ (ʢʽʣʴʢʽʩʪʴ ʤʝʛʘʙʘʡʪ ʽʥʪʝʨʥʝʪʫ, ʚʘʨʪʽʩʪʴ, ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʢʘʪʝʛʦʨʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʽʥ.) ʟ 

ʟʘʜʘʥʠʤ ʝʣʝʤʝʥʪʦʤ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʽʨʫ ʩʭʦʞʦʩʪʽ  

ʈʝʢʦʤʝʥʜʘʮʽʡʥʽ ʩʠʩʪʝʤʠ, ʚ ʦʩʥʦʚʽ ʨʦʙʦʪʠ ʷʢʠʭ ʣʝʞʠʪʴ ʢʦʣʘʙʦʨʘʪʠʚʥʘ ʬʽʣʴʪʨʘʮʽʷ ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʬʽʣʴʪʨʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʚʤʽʩʪʫ ʜʣʷ ʩʚʦʻʾ ʨʦʙʦʪʠ ʘʥʘʣʽʟʫʶʪʴ ʜʘʥʽ ʧʨʦ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʘ 

ʥʝ ʧʨʦ ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤʠ. ʂʦʞʥʦʤʫ ʢʦʨʠʩʪʫʚʘʯʫ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʪʘʚʠʪʴʩʷ ʜʝʷʢʘ ʛʨʫʧʘ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʟʽ ʩʭʦʞʠʤʠ ʟ ʥʠʤ ʩʤʘʢʘʤʠ. ʅʘ ʦʩʥʦʚʽ ʮʴʦʛʦ ʬʦʨʤʫʣʶʻʪʴʩʷ ʛʽʧʦʪʝʟʘ, ʱʦ 



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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ʢʦʨʠʩʪʫʚʘʯʽ, ʷʢʽ ʦʜʥʘʢʦʚʦ ʦʮʽʥʠʣʠ ʜʝʷʢʽ ʦʙôʻʢʪʠ ʚ ʤʠʥʫʣʦʤʫ, ʰʚʠʜʰʝ ʟʘ ʚʩʝ, ʦʜʥʘʢʦʚʦ 

ʦʮʽʥʷʪʴ ʽʥʰʽ ʦʙôʻʢʪʠ ʚ ʤʘʡʙʫʪʥʴʦʤʫ [4]   

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʩʭʦʞʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʛʨʫʧ, ʥʝʦʙʭʽʜʥʦ 

ʧʦʙʫʜʫʚʘʪʠ ʧʨʦʬʽʣʴ ʢʦʨʠʩʪʫʚʘʯʘ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʥʠʭ. ɸʣʛʦʨʠʪʤ ʨʝʘʣʽʟʫʻ ʦʙʯʠʩʣʝʥʥʷ ʚʘʛʦʚʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʣʷ ʢʦʞʥʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ, ʥʘ ʦʩʥʦʚʽ ʧʦʜʽʙʥʦʩʪʽ ʜʝʤʦʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ (ʚʽʢ, ʩʪʘʪʴ, 

ʥʘʮʽʦʥʘʣʴʥʽʩʪʴ ʽ ʪ.ʜ.) ʪʘ ʤʽʩʮʝʟ ʟʘʜʘʥʠʤ ʢʦʨʠʩʪʫʚʘʯʝʤ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʽʨʫ ʩʭʦʞʦʩʪʽ. ʊʘʢʦʞ, 

ʮʝʡ ʘʣʛʦʨʠʪʤ ʙʫʜʝ ʨʦʟʰʠʨʝʥʦ ʜʦʜʘʪʢʦʚʠʤ ʢʨʠʪʝʨʽʻʤ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ, ʱʦ 

ʜʦʟʚʦʣʠʪʴ ʬʦʨʤʫʚʘʪʠ ʧʨʦʧʦʟʠʮʽʾ ʥʘ ʦʩʥʦʚʽ ʦʮʽʥʦʢ ʽʥʰʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟʽ ʩʭʦʞʠʤʠ 

ʜʝʤʦʛʨʘʬʽʯʥʠʤʠ ʧʨʦʬʽʣʷʤʠ ʪʘ ʙʣʠʟʴʢʠʤ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷʤ.  

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʪʨʠ ʦʙʨʘʥʽ ʤʝʪʦʜʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʙʫʣʦ 

ʚʠʨʽʰʝʥʦ ʩʪʚʦʨʠʪʠ ʛʽʙʨʠʜʥʫ ʩʠʩʪʝʤʫ, ʱʦ ʚʢʣʶʯʘʪʠʤʝ ʚʠʱʝʦʧʠʩʘʥʽ ʘʣʛʦʨʠʪʤʠ. ʎʝ ʙʫʜʝ 

ʚʠʨʽʰʝʥʥʷʤ ʧʨʦʙʣʝʤʠ ʽʟ ʥʝʜʦʩʢʦʥʘʣʦʩʪʷʤʠ ʽʩʥʫʶʯʠʭ ʧʽʜʭʦʜʽʚ. ʆʢʨʝʤʦ ʮʽ ʘʣʛʦʨʠʪʤʠ ʤʦʞʫʪʴ 

ʬʦʨʤʫʚʘʪʠ ʥʝʜʦʩʢʦʥʘʣʽ ʧʨʦʧʦʟʠʮʽʾ, ʷʢʱʦ ʾʭ ʪʨʝʥʫʚʘʪʠ ʪʽʣʴʢʠ ʥʘ ʽʩʪʦʨʽʾ ʚʠʙʦʨʫ ʢʦʨʠʩʪʫʚʘʯʽʚ, 

ʱʦ ʫ ʨʘʤʢʘʭ ʪʝʣʝʢʦʤ ʦʧʝʨʘʪʦʨʘ ʤʦʞʝ ʙʫʪʠ ʥʝʽʥʬʦʨʤʘʪʠʚʥʦʶ ʪʘ ʟʘʤʘʣʦʶ ʚʠʙʽʨʢʦʶ, ʘʜʞʝ 

ʙʽʣʴʰʽʩʪʴ B2C (Business to Customer) ʢʦʨʠʩʪʫʚʘʯʽʚ ʟʤʽʥʶʶʪʴ ʦʙʨʘʥʠʡ ʪʘʨʠʬ ʨʘʟ ʥʘ ʨʽʢ ʽʟ 

ʟʤʽʥʘʤʠ ʧʦʣʽʪʠʢ ʫ ʦʧʝʨʘʪʦʨʽʚ.    

III. ʈɽɿʋʃʔʊɸʊʀ ʊɸ ɸʅɸʃɯɿ  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʽʙʨʠʜʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʚʞʝ ʫʩʧʽʰʥʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʢʦʤʧʘʥʽʷʤʠ ʫ ʨʽʟʥʠʭ 

ʩʬʝʨʘʭ, ʥʘʧʨʠʢʣʘʜ Netflix. ɻʽʙʨʠʜʥʠʡ ʘʣʛʦʨʠʪʤ ʫ ʮʽʡ ʨʝʘʣʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻ ʘʩʧʝʢʪʠ 

ʬʽʣʴʪʨʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʢʦʥʪʝʥʪʫ ʪʘ ʢʦʣʘʙʦʨʘʪʠʚʥʦʾ ʬʽʣʴʪʨʘʮʽʾ, ʜʦʜʘʪʢʦʚʦ ʙʝʨʫʯʠ ʜʦ ʫʚʘʛʠ 

ʨʝʛʽʦʥʠ, ʜʝ ʟʥʘʭʦʜʷʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʽ.   

 ʇʽʜʭʽʜ ʜʦ ʘʥʘʣʽʟʫ ʧʨʦʬʽʣʶ ʢʦʨʠʩʪʫʚʘʯʘ (ʚʽʢ, ʩʪʘʪʴ, ʥʘʮʽʦʥʘʣʴʥʽʩʪʴ) ʪʘ ʧʦʧʝʨʝʜʥʽʭ 

ʟʘʧʠʪʽʚ ʚʞʝ ʚʠʢʦʨʠʩʪʦʚʫʻ Google News - ʙʝʟʢʦʰʪʦʚʥʠʡ ʘʛʨʝʛʘʪʦʨ ʥʦʚʠʥ, ʷʢʠʡ ʥʘʜʘʻʪʴʩʷ ʪʘ 

ʫʧʨʘʚʣʷʻʪʴʩʷ ʢʦʤʧʘʥʽʻʶ Google Inc ʟ 2002 ʨʦʢʫ.   

ʇʨʦʪʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ɯʦʊ ʫ ʮʠʭ ʩʠʩʪʝʤʘʭ ʥʝ ʻ ʰʠʨʦʢʦ ʧʦʰʠʨʝʥʠʤ. ʊʦʤʫ 

ʩʪʚʦʨʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʟʰʠʨʝʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʬʽʣʴʪʨʘʮʽʾ ʙʫʜʝ 

ʤʘʪʠ ʜʝʢʽʣʴʢʘ ʢʨʦʢʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ. ʉʠʩʪʝʤʘ ʙʫʜʝ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʥʘʩʪʫʧʥʠʡ ʙʽʟʥʝʩ-ʧʨʦʮʝʩ:  

 

ʈʠʩʫʥʦʢ 1. ɼʽʘʛʨʘʤʘ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʫ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʨʝʢʦʤʝʥʜʘʮʽʡ  
 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʮʴʦʛʦ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʫ, ʩʠʩʪʝʤʘ ʧʦʚʠʥʥʘ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʤʘʩʠʚʦʤ ʜʘʪʯʠʢʽʚ, 

ʪʘʢʠʭ ʷʢ GPS ʪʘ ʚʽʨʪʫʘʣʴʥʽ ʜʘʪʯʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʬʽʢʫ. ɺʦʥʠ ʙʫʜʫʪʴ ʧʝʨʝʜʘʚʘʪʠ ʜʘʥʽ ʫ 

ʧʽʜʩʠʩʪʝʤʫ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʟ ʤʝʨʝʞʽ, ʷʢʘ ʙʫʜʝ ʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʦʯʠʱʫʚʘʪʠ ʾʭ ʚʽʜ ʰʫʤʽʚ ʪʘ 

ʭʠʙʥʠʭ ʩʠʛʥʘʣʽʚ. ɼʘʣʽ, ʮʽ ʜʘʥʽ ʙʫʜʫʪʴ ʟʙʝʨʽʛʘʪʠʩʷ ʫ Big Data ʮʝʥʪʨʽ, ʘ ʩʠʛʥʘʣ ʧʨʦ ʾʭ 

ʥʘʜʭʦʜʞʝʥʥʷ ʙʫʜʝ ʽʥʽʮʽʶʚʘʪʠ ʦʥʦʚʣʝʥʥʷ ʧʨʦʬʽʣʶ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʟʘʧʫʩʢ ʘʣʛʦʨʠʪʤʫ 

ʜʝʤʦʛʨʘʬʽʯʥʦʾ ʬʽʣʴʪʨʘʮʽʾ ʫ ʧʽʜʩʠʩʪʝʤʽ ʛʝʥʝʨʘʮʽʾ ʧʨʦʧʦʟʠʮʽʡ. ɿ ʦʥʦʚʣʝʥʠʤʠ ʜʘʥʠʤʠ ʧʨʦ 

ʩʘʤʦʛʦ ʢʦʨʠʩʪʫʚʘʯʘ ʩʠʩʪʝʤʘ ʟʤʦʞʝ ʧʝʨʝʨʘʭʫʚʘʪʠ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʜʣʷ ʢʦʞʥʦʛʦ ʝʣʝʤʝʥʪʘ, 

ʷʢʦʛʦ ʚʞʝ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ ʥʘ ʧʦʧʝʨʝʜʥʽʡ ʽʪʝʨʘʮʽʾ. ʈʝʟʫʣʴʪʘʪ ʫ ʚʠʛʣʷʜʽ ʤʘʩʠʚʫ ʩʬʦʨʤʦʚʘʥʠʭ 
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ʧʨʦʧʦʟʠʮʽʡ ʤʦʞʝ ʙʫʪʠ ʥʘʜʘʥʦ ʩʪʦʨʦʥʥʽʡ ʩʠʩʪʝʤʽ ʚʠʚʦʜʫ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʪʦʢʦʣʽʚ 

ʟʚôʷʟʢʫ ʪʘ ʦʪʨʠʤʘʪʠ ʥʘʟʘʜ ʟʚʦʨʦʪʥʽʡ ʟʚôʷʟʦʢ - ʪʘʢʠʤ ʯʠʥʦʤ ʫ ʩʠʩʪʝʤʽ ʙʫʜʝ ʨʝʘʣʽʟʦʚʘʥʦ 

ʝʣʝʤʝʥʪ ʥʘʚʯʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʟ ʧʽʜʢʨʽʧʣʝʥʥʷʤ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʬʽʣʴʪʨʘʮʽʾ ʫ 

ʤʘʡʙʫʪʥʽʭ ʽʪʝʨʘʮʽʷʭ.   

IV. ʆɹɻʆɺʆʈɽʅʅʗ ʊɸ ɺʀʉʅʆɺʂʀ  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʾ ʨʦʙʦʪʠ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʦʊ 

ʪʝʭʥʦʣʦʛʽʡ ʚ ʩʬʝʨʽ ʝʣʝʢʪʨʦʥʥʦʾ ʢʦʤʝʨʮʽʾ ʧʦʩʣʫʛ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʢʦʤʧʘʥʽʡ, ʥʝ ʻ ʰʠʨʦʢʦ 

ʧʦʰʠʨʝʥʠʤ, ʷʢ ʜʣʷ ʽʥʰʠʭ ʢʦʤʧʘʥʽʡ, ʱʦ ʧʨʦʜʘʶʪʴ ʬʽʟʠʯʥʽ ʧʨʦʜʫʢʪʠ. ʇʨʦʪʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʜʣʷ ʧʦʙʫʜʦʚʠ ʩʠʩʪʝʤ ʨʝʢʦʤʝʥʜʘʮʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʰʠʨʝʥʥʷ ʧʨʦʬʽʣʶ 

ʢʦʨʠʩʪʫʚʘʯʘ ʥʦʚʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʪʘ ʘʢʪʠʚʥʦʩʪʽ ʫ ʤʝʨʝʞʽ, ʤʦʞʝ ʟʨʦʙʠʪʠ 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʧʦʪʝʥʮʽʡʥʦʾ ʧʨʦʧʦʟʠʮʽʾ ʷʢ ʨʝʣʝʚʘʥʪʥʦʾ ʙʽʣʴʰ ʪʦʯʥʠʤ ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʰʠʨʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ ʘʣʛʦʨʠʪʤʫ ʬʽʣʴʪʨʘʮʽʾ.   

ɼʣʷ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʟ ʤʝʨʝʞʽ ʪʘ ʽʥʢʦʨʧʦʨʘʮʽʶ ʾʭ ʚ ʽʩʥʫʶʯʽ ʤʦʜʝʣʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ 

ʬʽʣʴʪʨʘʮʽʾ, ʥʝʦʙʭʽʜʥʦ ʪʘʢʦʞ ʧʨʠʜʽʣʷʪʠ ʫʚʘʛʫ ʘʣʛʦʨʠʪʤʫ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʛʝʥʝʨʘʮʽʾ 

ʧʨʦʧʦʟʠʮʽʡ. ʋ ʨʦʟʛʣʷʥʫʪʽʡ ʨʦʙʦʪʽ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ ʧʨʦ ʩʪʚʦʨʝʥʥʷ ʛʽʙʨʠʜʥʦʛʦ 

ʘʣʛʦʨʠʪʤʫ ʥʘ ʦʩʥʦʚʽ ʧʨʦʩʪʠʭ ʽʩʥʫʶʯʠʭ ʯʝʨʝʟ ʪʝ, ʱʦ ʦʢʨʝʤʽ ʘʣʛʦʨʠʪʤʠ ʤʘʶʪʴ ʩʚʦʾ ʥʝʜʦʣʽʢʠ ʪʘ 

ʩʧʦʞʠʚʘʶʪʴ ʙʽʣʴʰʝ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʥʽʞ ʛʽʙʨʠʜʥʠʡ ʥʘ ʾʭ ʦʩʥʦʚʽ.   

ʊʘʢʦʞ, ʫ ʧʦʜʘʣʴʰʦʤʫ ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʥʫʪʠ ʧʠʪʘʥʥʷ ʙʝʟʧʝʢʠ ʦʩʦʙʠʩʪʠʭ ʜʘʥʠʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ ʦʪʨʠʤʘʥʽ ʟ ʤʝʨʝʞʽ - ʘʥʦʥʽʤʽʟʘʮʽʷ ʜʘʥʠʭ ʧʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʘʣʛʦʨʠʪʤʦʤ 

ʥʝ ʧʦʚʠʥʥʘ ʧʦʨʫʰʫʚʘʪʠ ʧʨʦʮʝʩ ʛʝʥʝʨʘʮʽʾ ʧʨʦʧʦʟʠʮʽʡ ʪʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʙʝʟʧʝʢʫ ʧʨʠ 

ʧʦʪʝʥʮʽʡʥʦʤʫ ʚʠʪʦʢʫ ʜʘʥʠʭ ʜʦ ʩʪʦʨʦʥʥʽʭ ʨʝʩʫʨʩʽʚ.   
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ʆʃɽʅɸ ʌɽɼʏʋʂ ʦʪʨʠʤʘʣʘ ʩʪʫʧʽʥʴ ʙʘʢʘʣʘʚʨʘ ʽʥʞʝʥʝʨʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫ 
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ʩʪʫʧʝʥʷ ʤʘʛʽʩʪʨʘ ʟ ʧʨʦʛʨʘʤʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʚ ʂʠʾʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ 

ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ (ʂʠʾʚ, ʋʢʨʘʾʥʘ). ʇʘʨʘʣʝʣʴʥʦ ʟ  ʉʝʨʝʜ ʥʘʫʢʦʚʠʭ ʽʥʪʝʨʝʩʽʚ 

ð ʙʽʟʥʝʩ ʘʥʘʣʽʟ ʫ ʩʬʝʨʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, ʩʠʩʪʝʤʠ ʨʝʢʦʤʝʥʜʘʮʽʡ ʪʘ ʤʝʪʦʜʽ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʜʘʥʠʭ.  

 

 

ʄʀʈʆʉʃɸɺɸ ɻʃɸɼʂɸ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʪʝʭʥʦʣʦʛʽʡ 

ʬʘʢʫʣʴʪʝʪʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ 

ʐʝʚʯʝʥʢʘ. ɿ 2004 ʨʦʢʫ ʧʦʯʘʣʘ ʩʚʦʶ ʚʠʢʣʘʜʘʮʴʢʫ ʢʘʨôʻʨʫ ʥʘ ʧʦʩʘʜʽ ʘʩʠʩʪʝʥʪʘ ʢʘʬʝʜʨʠ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʫ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʇʘʨʘʣʝʣʴʥʦ ʟ 

ʚʠʢʣʘʜʘʮʴʢʦʶ ʨʦʙʦʪʦʶ ʧʨʘʮʶʚʘʣʘ ʥʘ ʧʦʩʘʜʘʭ ʘʥʘʣʽʪʠʢʘ, ʢʝʨʽʚʥʠʢʘ ʧʨʦʝʢʪʽʚ, ʢʦʥʩʫʣʴʪʘʥʪʘ ʟ 

ʚʧʨʦʚʘʜʞʝʥʴ ʫ ʧʨʦʚʽʜʥʠʭ ʢʦʤʧʘʥʽʷʭ ɯʊ ʛʘʣʫʟʽ. ɼʦʩʚʽʜ ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ ʧʦʥʘʜ 10 ʨʦʢʽʚ.  
 

https://biz.nv.ua/ukr/experts/jak-ukrajintsi-obirajut-mobilnogo-operatora-1930612.html
https://www.mckinsey.com/industries/retail/our-insights/how-retailers-can-keep-up-with-consumers


ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʂʠʾʚ, ʋʢʨʘʾʥʘ  
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ɸʥʦʪʘʮʽʷ. ɼʦʧʦʚʽʜʴ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʨʦʟʨʦʙʮʽ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʽ ʧʨʦʝʢʪʫ SmartPark, ʷʢʠʡ 

ʟʘʩʪʦʩʦʚʫʻ ʪʝʭʥʦʣʦʛʽʾ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (ɯʦʊ) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʧʨʠʩʪʨʦʾʚ ʜʣʷ 

ʧʦʣʽʧʰʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʧʘʨʢʦʚʢʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʙʽʣʴʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ. ʇʨʦʻʢʪ 

ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚʽʣʴʥʠʭ ʤʽʩʮʴ ʧʘʨʢʫʚʘʥʥʷ, ʟʤʝʥʰʝʥʥʷ 

ʯʘʩʫ ʥʘ ʾʭ ʧʦʰʫʢ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʧʘʨʢʫʚʘʥʥʷ. 

ɺ ʜʦʧʦʚʽʜʽ ʘʥʘʣʽʟʫʶʪʴʩʷ ʤʝʪʦʜʠ ʨʝʘʣʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʥʘ ʦʩʥʦʚʽ ɯʦʊ, ʚʢʣʶʯʥʦ ʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʜʘʪʯʠʢʽʚ ʨʫʭʫ, ʧʨʦʩʪʦʨʫ, ʩʢʘʥʫʚʘʥʥʷ ʜʣʷ ʥʘʜʘʥʥʷ ʘʢʪʫʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ ʤʽʩʮʴ ʜʣʷ 

ʧʘʨʢʫʚʘʥʥʷ ʯʝʨʝʟ ʤʦʙʽʣʴʥʠʡ ʟʘʩʪʦʩʫʥʦʢ ʪʘ ʚʝʙ-ʩʘʡʪ. ɸʥʘʣʽʟ ʚʢʘʟʫʻ, ʱʦ ʪʘʢʝ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʧʘʨʢʽʥʛʦʤ, ʩʧʨʠʷʻ ʟʨʫʯʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʪʘ ʟʥʠʞʫʻ ʪʨʘʬʽʢ ʫ ʨʘʡʦʥʽ ʪʦʨʛʦʚʝʣʴʥʦʛʦ ʮʝʥʪʨʫ.  

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ɯʦʊ, ʫʧʨʘʚʣʽʥʥʷ ʧʘʨʢʽʥʛʦʤ, ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʟʥʠʞʝʥʥʷ ʪʨʘʬʽʢʫ, 

ʘʚʪʦʤʘʪʠʟʘʮʽʷ.  
  
  

I. ɺʉʊʋʇ  

ʋ ʩʫʯʘʩʥʦʤʫ ʤʽʩʴʢʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʜʝ ʢʦʞʝʥ ʢʚʘʜʨʘʪʥʠʡ ʤʝʪʨ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ, 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʘʨʢʽʥʛʦʤ ʩʪʘʻ ʢʣʶʯʦʚʠʤ ʚʠʢʣʠʢʦʤ ʜʣʷ ʤʽʩʪ ʧʦ 

ʚʩʴʦʤʫ ʩʚʽʪʫ. ʇʨʦʙʣʝʤʘ ʧʦʰʫʢʫ ʚʽʣʴʥʦʛʦ ʤʽʩʮʷ ʜʣʷ ʧʘʨʢʫʚʘʥʥʷ ʥʝ ʣʠʰʝ ʟʘʙʠʨʘʻ ʯʘʩ ʫ ʚʦʜʽʾʚ, 

ʘʣʝ ʡ ʩʧʨʠʷʻ ʟʙʽʣʴʰʝʥʥʶ ʪʨʘʬʽʢʫ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʚʝʜʝ ʜʦ ʟʨʦʩʪʘʥʥʷ ʚʠʢʠʜʽʚ ʪʘ ʟʥʠʞʝʥʥʷ 

ʷʢʦʩʪʽ ʞʠʪʪʷ ʚ ʤʽʩʪʽ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ, ʽʥʪʝʛʨʘʮʽʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ 

ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (ɯʦʊ), ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʨʦʟʚ'ʷʟʘʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ.  

ʇʨʦʝʢʪ SmartPark, ʨʝʘʣʽʟʦʚʘʥʠʡ ʚ ʊʎ Xit Mall ʫ ʂʠʻʚʽ, ʻ ʧʨʠʢʣʘʜʦʤ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ɯʦʊ ʜʘʪʯʠʢʽʚ ʨʫʭʫ ʥʘ ʧʘʨʢʽʥʛʫ ʪʘ ʜʘʪʯʠʢʽʚ ʥʘ ʚ'ʾʟʜʽ ʜʣʷ ʚʝʜʝʥʥʷ ʚʽʜʣʽʢʫ 

ʢʽʣʴʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʽʚ, ʷʢʽ ʟʘʨʘʟ ʧʝʨʝʙʫʚʘʶʪʴ ʥʘ ʧʘʨʢʽʥʛʫ, ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʜʠʥʘʤʽʯʥʫ ʢʘʨʪʫ 

ʚʽʣʴʥʠʭ ʤʽʩʮʴ, ʜʦʩʪʫʧʥʫ ʢʦʨʠʩʪʫʚʘʯʘʤ ʯʝʨʝʟ ʤʦʙʽʣʴʥʠʡ ʟʘʩʪʦʩʫʥʦʢ ʪʘ ʚʝʙ-ʩʘʡʪ. ʎʝ ʥʝ ʪʽʣʴʢʠ 

ʩʧʨʦʱʫʻ ʧʨʦʮʝʩ ʧʦʰʫʢʫ ʧʘʨʢʫʚʘʣʴʥʦʛʦ ʤʽʩʮʷ, ʘʣʝ ʡ ʩʧʨʠʷʻ ʢʨʘʱʦʤʫ ʨʦʟʧʦʜʽʣʫ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʧʦʪʦʢʽʚ ʚ ʨʘʡʦʥʽ ʪʦʨʛʦʚʝʣʴʥʦʛʦ ʮʝʥʪʨʫ.  

ɺʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʩʠʩʪʝʤʠ SmartPark ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʘʪʯʠʢʽʚ, ʪʘʢʠʭ 

ʷʢ ʜʘʪʯʠʢʠ ʨʫʭʫ, ʚʽʣʴʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʩʚʽʪʣʘ, ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʦʣʦʛʦʩʪʽ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʪʦʯʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʤʽʩʮʴ ʜʣʷ ʧʘʨʢʫʚʘʥʥʷ, ʘʣʝ ʡ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʝʥʦ ʜʘʪʯʠʢʫ ʥʘ ʚ'ʾʟʜʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʝʩʪʠ ʪʦʯʥʠʡ ʦʙʣʽʢ ʢʽʣʴʢʦʩʪʽ 

ʘʚʪʦʤʦʙʽʣʽʚ ʥʘ ʧʘʨʢʽʥʛʫ, ʦʧʪʠʤʽʟʫʶʯʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʩʪʫʧʥʦʛʦ ʧʨʦʩʪʦʨʫ ʪʘ ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʘʢʪʫʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʩʠʩʪʝʤʠ. ʆʩʥʦʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʠʢʦʨʠʩʪʘʥʽ 

ʜʘʪʯʠʢʠ ʤʦʞʥʘ ʜʽʟʥʘʪʠʩʴ ʫ ʊʘʙʣʠʮʽ 1.  

mailto:myroslava.gladka@knu.ua
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ʎʝʡ ʧʽʜʭʽʜ ʥʝ ʣʠʰʝ ʧʦʣʝʛʰʫʻ ʞʠʪʪʷ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʘ ʡ ʩʧʨʠʷʻ ʝʢʦʣʦʛʽʯʥʦʩʪʽ ʤʽʩʪʘ ʪʘ 

ʝʬʝʢʪʠʚʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʨʝʩʫʨʩʽʚ ʧʘʨʢʽʥʛʫ. ɯʥʪʝʛʨʘʮʽʷ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʫ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʧʘʨʢʽʥʛʦʤ ʜʝʤʦʥʩʪʨʫʻ, ʷʢ ʪʝʭʥʦʣʦʛʽʾ ʩʧʨʠʷʶʪʴ ʩʪʚʦʨʝʥʥʶ ʦʨʛʘʥʽʟʦʚʘʥʦʛʦ ʪʘ 

ʩʪʘʣʦʛʦ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʇʨʦʝʢʪ SmartPark ʻ ʷʩʢʨʘʚʠʤ ʧʨʠʢʣʘʜʦʤ ʪʦʛʦ, ʷʢ ʽʥʥʦʚʘʮʽʡʥʽ 

ʨʽʰʝʥʥʷ ʤʦʞʫʪʴ ʤʘʪʠ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʤʽʩʪʦ, ʡʦʛʦ ʤʝʰʢʘʥʮʽʚ ʪʘ ʜʦʚʢʽʣʣʷ.  

ʊʘʙʣʠʮʷ 1. ʆʛʣʷʜ ʜʘʪʯʠʢʽʚ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʘʨʢʦʚʢʦʶ SmartPark  

ɼʘʪʯʠʢ  ʆʧʠʩ  ʇʨʠʟʥʘʯʝʥʥʷ  

ɼʘʪʯʠʢ ʨʫʭʫ  ɺʠʷʚʣʷʻ ʥʘʷʚʥʽʩʪʴ ʘʚʪʦʤʦʙʽʣʷ ʥʘ 

ʤʽʩʮʽ ʜʣʷ ʧʘʨʢʫʚʘʥʥʷ.  

ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ 

ʚʽʣʴʥʠʭ/ʟʘʡʥʷʪʠʭ ʤʽʩʮʴ.  

ɼʘʪʯʠʢ ʧʨʠʩʫʪʥʦʩʪʽ  ɺʠʷʚʣʷʻ ʥʘʷʚʥʽʩʪʴ ʘʚʪʦʤʦʙʽʣʷ ʥʘ 

ʢʦʥʢʨʝʪʥʦʤʫ ʤʽʩʮʽ ʜʣʷ 

ʧʘʨʢʫʚʘʥʥʷ.  

ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ 

ʚʽʣʴʥʠʭ/ʟʘʡʥʷʪʠʭ ʤʽʩʮʴ.  

ɺʽʜʝʦʢʘʤʝʨʘ   ɺʠʷʚʣʷʻ ʥʘʷʚʥʽʩʪʴ ʘʚʪʦʤʦʙʽʣʷ ʥʘ 

ʤʽʩʮʽ ʜʣʷ ʧʘʨʢʫʚʘʥʥʷ.  

ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ 

ʚʽʣʴʥʠʭ/ʟʘʡʥʷʪʠʭ ʤʽʩʮʴ; ʤʦʥʽʪʦʨʠʥʛʫ 

ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʧʘʨʢʽʥʛʫ.  

ɼʘʪʯʠʢ ʚʽʜʢʨʠʚʘʥʥʷ 

ʪʘ ʙʝʟʧʝʢʠ  

ɿʘʙʝʟʧʝʯʫʻ ʚʽʜʢʨʠʪʪʷ ʰʣʘʛʙʘʫʤʫ 

ʜʣʷ ʧʨʦʾʟʜʫ ʘʚʪʦʤʦʙʽʣʷ, 

ʢʦʥʪʨʦʣʶʻ ʥʘʷʚʥʽʩʪʴ ʘʚʪʦ ʧʽʜ 

ʰʣʘʛʙʘʫʤʦʤ.  

ɿʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʯʥʠʡ ʚôʾʟʜ ʪʘ ʚʠʾʟʜ ʟ 

ʧʘʨʢʽʥʛʫ  

ʇʘʨʢʪʨʦʥʽʢ   ɼʣʷ ʢʦʥʪʨʦʣʶ ʟʘ ʜʠʩʪʘʥʮʽʻʶ ʜʦ 

ʧʝʨʝʰʢʦʜ ʪʘ ʟʚʫʢʦʚʦʛʦ 

ʩʫʧʨʦʚʦʜʫ ʧʨʦʮʝʩʫ ʧʘʨʢʫʚʘʥʥʷ  

ʇʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʙʝʟʧʝʯʥʦʛʦ 

ʧʘʨʢʫʚʘʥʥʷ ʚ ʤʝʞʘʭ ʤʽʩʮʷ ʜʣʷ 

ʧʘʨʢʫʚʘʥʥʷ ʪʘ ʙʝʟʧʝʯʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ 

ʚ ʚʫʟʴʢʠʭ ʧʨʦʾʟʜʘʭ  

ɼʘʪʯʠʢ ʩʚʽʪʣʘ  ɺʠʤʽʨʶʻ ʨʽʚʝʥʴ ʦʩʚʽʪʣʝʥʦʩʪʽ ʥʘ 

ʧʘʨʢʽʥʛʫ.  

ɼʦʧʦʤʘʛʘʻ ʫʧʨʘʚʣʽʥʥʶ ʦʩʚʽʪʣʝʥʥʷʤ 

ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ.  

ɼʘʪʯʠʢ 

ʪʝʤʧʝʨʘʪʫʨʠ  

ɺʠʤʽʨʶʻ ʪʝʤʧʝʨʘʪʫʨʫ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʢʦʥʪʨʦʣʶ 

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʥʘ ʧʘʨʢʽʥʛʫ.  

ɼʘʪʯʠʢ ʚʦʣʦʛʦʩʪʽ  ɺʠʤʽʨʶʻ ʨʽʚʝʥʴ ʚʦʣʦʛʦʩʪʽ ʚ 

ʧʦʚʽʪʨʽ.  

ʇʦʪʨʽʙʝʥ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʫʤʦʚ 

ʟʙʝʨʽʛʘʥʥʷ ʥʘ ʚʽʜʢʨʠʪʠʭ ʧʘʨʢʽʥʛʘʭ.  

ɼʘʪʯʠʢ 

ʧʨʦʭʦʜʞʝʥʥʷ  

ɺʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʚ'ʾʟʜʽ/ʚʠʾʟʜʽ ʟ 

ʧʘʨʢʽʥʛʫ ʜʣʷ ʬʽʢʩʘʮʽʾ ʢʽʣʴʢʦʩʪʽ 

ʘʚʪʦʤʦʙʽʣʽʚ.  

ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʝʜʝʥʥʷ ʚʽʜʣʽʢʫ 

ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʽʚ ʥʘ 

ʧʘʨʢʽʥʛʫ.  

II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ  

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʧʘʨʢʽʥʛʦʤ SmartPark ʟʘʩʪʦʩʦʚʫʻ ʽʥʪʝʛʨʦʚʘʥʠʡ ʧʽʜʭʽʜ ʥʘ ʦʩʥʦʚʽ 

ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (ɯʦʊ), ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʘʪʯʠʢʠ ʨʫʭʫ, ʩʚʽʪʣʘ, ʪʝʤʧʝʨʘʪʫʨʠ, ʚʦʣʦʛʦʩʪʽ, ʪʘ ʥʘ 

ʚ'ʾʟʜʽ/ʚʠʾʟʜʽ ʜʣʷ ʪʦʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʤʽʩʮʴ ʜʣʷ ʧʘʨʢʫʚʘʥʥʷ ʽ ʚʝʜʝʥʥʷ ʦʙʣʽʢʫ ʘʚʪʦʤʦʙʽʣʽʚ, 

ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʦʧʪʠʤʽʟʘʮʽʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʩʮʴ ʽ ʧʦʣʽʧʰʝʥʥʷ ʜʦʩʚʽʜʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʯʝʨʝʟ 

ʜʠʥʘʤʽʯʥʝ ʨʦʟʧʦʜʽʣʝʥʥʷ ʤʽʩʮʴ, ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʦʩʚʽʪʣʝʥʥʷ ʜʣʷ ʙʝʟʧʝʢʠ ʪʘ ʢʦʥʪʨʦʣʴ ʟʘ 

ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ.  

ɼʣʷ ʘʥʘʣʽʟʫ ʪʘ ʦʙʨʦʙʢʠ ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʠ:  

¶ ʩʪʘʪʠʩʪʠʯʥʠʡ ʘʥʘʣʽʟ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʪʝʥʜʝʥʮʽʾ ʪʘ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʧʘʨʢʽʥʛʫ, ʦʮʽʥʶʶʯʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʩʥʫʶʯʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ;  

¶ ʤʝʪʦʜʠ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ: ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʧʠʪʫ ʥʘ ʤʽʩʮʷ ʧʘʨʢʫʚʘʥʥʷ, ʜʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʽʢʽʚ ʟʘʚʘʥʪʘʞʝʥʦʩʪʽ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʟʧʦʜʽʣʫ ʤʽʩʮʴ ʜʣʷ ʧʘʨʢʫʚʘʥʥʷ;  

¶ ʤʝʪʦʜʠ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʦʟʨʦʙʢʠ ʩʪʨʘʪʝʛʽʡ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʜʦʩʪʫʧʥʠʤ ʧʨʦʩʪʦʨʦʤ ʜʣʷ ʧʘʨʢʫʚʘʥʥʷ ʟ ʤʝʪʦʶ ʤʽʥʽʤʽʟʘʮʽʾ ʯʘʩʫ ʧʦʰʫʢʫ ʚʽʣʴʥʦʛʦ ʤʽʩʮʷ 

ʪʘ ʟʥʠʞʝʥʥʷ ʪʨʘʬʽʢʫ.  



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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ɼʣʷ ʟʙʦʨʫ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʪʠʧʠ ʜʘʪʯʠʢʽʚ:  

¶ ʜʘʪʯʠʢʠ ʨʫʭʫ ʚʠʟʥʘʯʘʶʪʴ ʥʘʷʚʥʽʩʪʴ ʘʚʪʦʤʦʙʽʣʷ ʥʘ ʤʽʩʮʽ ʜʣʷ ʧʘʨʢʫʚʘʥʥʷ;  

¶ ʜʘʪʯʠʢʠ ʩʚʽʪʣʘ ʽ ʪʝʤʧʝʨʘʪʫʨʠ ʤʦʥʽʪʦʨʷʪʴ ʫʤʦʚʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʬʦʨʪʫ ʪʘ ʙʝʟʧʝʢʠ;  

¶ ʜʘʪʯʠʢ ʧʨʦʭʦʜʞʝʥʥʷ ʥʘ ʚ'ʾʟʜʽ ʪʘ ʚʠʾʟʜʽ ʨʝʻʩʪʨʫʻ ʢʽʣʴʢʽʩʪʴ ʘʚʪʦʤʦʙʽʣʽʚ, ʱʦ ʚ'ʾʞʜʞʘʶʪʴ ʪʘ 

ʚʠʾʞʜʞʘʶʪʴ, ʜʦʟʚʦʣʷʶʯʠ ʪʦʯʥʦ ʚʝʩʪʠ ʦʙʣʽʢ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʤʘʰʠʥ ʥʘ ʧʘʨʢʽʥʛʫ.  

III. ʈɽɿʋʃʔʊɸʊʀ ʊɸ ɸʅɸʃɯɿ  

ʇʨʦʝʢʪ SmartPark, ʚʧʨʦʚʘʜʞʝʥʠʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʡ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (ɯʦʊ), 

ʤʘʻ ʧʦʪʝʥʮʽʘʣ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ ʧʨʦʮʝʩʠ ʫʧʨʘʚʣʽʥʥʷ ʧʘʨʢʽʥʛʦʤ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʨʷʜ ʚʘʞʣʠʚʠʭ 

ʧʝʨʝʚʘʛ ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʦʧʝʨʘʪʦʨʽʚ ʧʘʨʢʽʥʛʽʚ ʪʘ ʤʽʩʴʢʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ 

ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʚʽʜ ʜʘʪʯʠʢʽʚ, ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʮʠʭ ʜʘʥʠʭ 

ʤʦʞʥʘ ʦʯʽʢʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ:  

¶ ʆʧʪʠʤʽʟʘʮʽʷ ʟʘʡʥʷʪʦʩʪʽ ʤʽʩʮʴ: ʩʠʩʪʝʤʘ ʤʦʞʝ ʤʽʥʽʤʽʟʫʚʘʪʠ ʯʘʩ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʧʦʰʫʢʫ 

ʚʽʣʴʥʦʛʦ ʤʽʩʮʷ ʜʣʷ ʧʘʨʢʫʚʘʥʥʷ, ʟʘʚʜʷʢʠ ʪʦʯʥʦʤʫ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘʡʥʷʪʦʩʪʽ ʪʘ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʤʫ ʨʦʟʧʦʜʽʣʫ ʤʽʩʮʴ ʩʝʨʝʜ ʢʦʨʠʩʪʫʚʘʯʽʚ.  

¶ ɿʤʝʥʰʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʪʨʘʬʽʢʫ: ʟʥʠʞʝʥʥʷ ʯʘʩʫ ʧʦʰʫʢʫ ʤʽʩʮʴ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʪʨʘʬʽʢʫ ʚ ʨʘʡʦʥʽ ʟʥʘʭʦʜʞʝʥʥʷ ʧʘʨʢʽʥʛʫ, ʱʦ ʩʧʨʠʷʪʣʠʚʦ ʚʧʣʠʚʘʻ 

ʥʘ ʨʽʚʝʥʴ ʟʘʪʦʨʽʚ ʪʘ ʟʘʛʘʣʴʥʫ ʝʢʦʣʦʛʽʯʥʫ ʩʠʪʫʘʮʽʶ.  

¶ ɺʧʣʠʚ ʥʘ ʜʦʚʢʽʣʣʷ ʪʘ ʟʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ: ʝʬʝʢʪʠʚʥʽʰʝ ʫʧʨʘʚʣʽʥʥʷ ʧʘʨʢʽʥʛʦʤ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʯʘʩʫ, ʧʨʦʚʝʜʝʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷʤʠ ʚ ʧʦʰʫʢʫ ʤʽʩʮʷ, ʪʠʤ ʩʘʤʠʤ 

ʟʥʠʞʫʶʯʠ ʚʠʢʠʜʠ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʫ.  

¶ ʇʦʢʨʘʱʝʥʥʷ ʜʦʩʚʽʜʫ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʟʘʜʦʚʦʣʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ: ʰʚʠʜʢʠʡ ʜʦʩʪʫʧ ʜʦ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʽʣʴʥʽ ʤʽʩʮʷ ʪʘ ʟʨʫʯʥʽʩʪʴ ʙʨʦʥʶʚʘʥʥʷ ʧʘʨʢʽʥʛʫ ʯʝʨʝʟ ʤʦʙʽʣʴʥʠʡ ʜʦʜʘʪʦʢ 

ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ.  

¶ ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʘʣʽʪʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʤʘʰʠʥʥʦʛʦ 

ʥʘʚʯʘʥʥʷ ʜʦʟʚʦʣʠʪʴ ʦʮʽʥʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʪʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʤʘʡʙʫʪʥʽ ʧʦʪʨʝʙʠ.  

¶ ɯʥʪʝʛʨʘʮʽʷ ʟ ʤʽʩʴʢʠʤʠ ʩʠʩʪʝʤʘʤʠ: ʩʠʩʪʝʤʘ SmartPark ʤʦʞʝ ʙʫʪʠ ʽʥʪʝʛʨʦʚʘʥʘ ʟ ʤʽʩʴʢʠʤʠ 

ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʨʘʬʽʢʦʤ, ʱʦ ʩʧʨʠʷʪʠʤʝ ʧʦʣʽʧʰʝʥʥʶ ʟʘʛʘʣʴʥʦʾ ʤʦʙʽʣʴʥʦʩʪʽ.  

¶ ʇʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ: ʜʦʜʘʪʢʦʚʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʽʥʥʦʚʘʮʽʡ ʪʘ 

ʧʦʢʨʘʱʝʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʜʦʟʚʦʣʷʪʴ ʩʠʩʪʝʤʽ SmartPark ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ 

ʟʤʽʥʶʚʘʥʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʯʽʚ.  

IV. ʆɹɻʆɺʆʈɽʅʅʗ ʊɸ ɺʀʉʅʆɺʂʀ  

ʈʝʘʣʽʟʘʮʽʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʘʨʢʽʥʛʦʤ SmartPark ʜʝʤʦʥʩʪʨʫʻ ʚʘʞʣʠʚʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ 

ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (ɯʦʊ) ʚ ʫʨʙʘʥʽʩʪʠʯʥʝ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʤʽʩʴʢʦʶ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ. ʆʯʽʢʫʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʧʽʜʢʨʝʩʣʶʶʪʴ ʧʦʪʝʥʮʽʘʣ 

ʟʥʘʯʥʦʛʦ ʧʦʢʨʘʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʨʢʽʥʛʫ, ʦʧʪʠʤʽʟʘʮʽʾ ʪʨʘʬʽʢʫ ʪʘ 

ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ. ʆʩʥʦʚʥʽ ʘʩʧʝʢʪʠ ʦʙʛʦʚʦʨʝʥʥʷ ʪʘ ʚʠʩʥʦʚʢʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ:  

ɺʠʢʦʨʠʩʪʘʥʥʷ ɯʦʊ-ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʘʨʢʦʚʢʘʤʠ ʚʽʜʢʨʠʚʘʻ 

ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʤʽʩʪ, ʱʦ ʧʨʘʛʥʫʪʴ ʩʪʘʪʠ "ʨʦʟʫʤʥʠʤʠ" ʪʘ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʞʠʪʪʷ ʩʚʦʾʭ 

ʞʠʪʝʣʽʚ. ɺʪʽʤ, ʫʩʧʽʭ ʪʘʢʠʭ ʩʠʩʪʝʤ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭ ʽʥʪʝʛʨʘʮʽʾ ʟ ʽʥʰʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʽʩʴʢʦʾ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʟʜʘʪʥʦʩʪʽ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʟʤʽʥʥʠʭ ʫʤʦʚ.  

ʉʠʩʪʝʤʘ SmartPark ʟʤʝʥʰʫʻ ʪʨʘʬʽʢ ʪʘ ʚʠʢʠʜʠ CO2, ʩʧʨʠʷʶʯʠ ʩʪʘʣʦʤʫ ʨʦʟʚʠʪʢʫ. 

ɺʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚʝʩʴ ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʩʠʩʪʝʤʠ, ʚʢʣʶʯʘʶʯʠ ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʫʪʠʣʽʟʘʮʽʶ 

ʢʦʤʧʦʥʝʥʪʽʚ.  
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ʇʦʢʨʘʱʝʥʥʷ ʜʦʩʚʽʜʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʟʤʝʥʰʝʥʥʷ ʩʪʨʝʩʫ ʚʽʜ ʧʦʰʫʢʫ ʤʽʩʮʷ ʜʣʷ 

ʧʘʨʢʫʚʘʥʥʷ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʩʦʮʽʘʣʴʥʝ ʙʣʘʛʦʧʦʣʫʯʯʷ. ɺʘʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʫʧʥʽʩʪʴ 

ʩʠʩʪʝʤʠ ʜʣʷ ʚʩʽʭ ʛʨʫʧ ʥʘʩʝʣʝʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʣʶʜʝʡ ʟ ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ.  

ɯʥʪʝʛʨʘʮʽʷ ɯʦʊ ʚ ʫʧʨʘʚʣʽʥʥʷ ʧʘʨʢʽʥʛʦʤ ʦʧʪʠʤʽʟʫʻ ʤʽʩʴʢʠʡ ʧʨʦʩʪʽʨ ʪʘ ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ 

ʞʠʪʪʷ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ. ʇʦʟʠʪʠʚʥʽ ʚʧʣʠʚʠ ʥʘ ʜʦʚʢʽʣʣʷ ʪʘ ʩʦʮʽʘʣʴʥʝ ʙʣʘʛʦʧʦʣʫʯʯʷ 

ʧʽʜʢʨʝʩʣʶʶʪʴ ʚʘʞʣʠʚʽʩʪʴ ʧʦʜʘʣʴʰʠʭ ʽʥʚʝʩʪʠʮʽʡ ʫ ʨʦʟʨʦʙʢʫ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʦʜʽʙʥʠʭ 

ʩʠʩʪʝʤ. ʈʦʟʛʦʨʪʘʥʥʷ ʩʠʩʪʝʤ ʪʠʧʫ SmartPark ʧʦʚʠʥʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʥʝ ʣʠʰʝ ʪʝʭʥʦʣʦʛʽʯʥʽ 

ʘʩʧʝʢʪʠ, ʘ ʡ ʩʦʮʽʘʣʴʥʫ ʩʧʨʘʚʝʜʣʠʚʽʩʪʴ ʪʘ ʝʢʦʣʦʛʽʯʥʫ ʩʪʘʣʽʩʪʴ.  

ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʫ ʮʽʡ ʦʙʣʘʩʪʽ ʤʘʻ ʟʦʩʝʨʝʜʞʫʚʘʪʠʩʷ ʥʘ ʽʥʪʝʛʨʘʮʽʾ ʟ ʽʥʰʠʤʠ 

ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʽʥʥʷ ʤʽʩʴʢʦʶ ʽʥʬʨʘʩʪʨʫʢʪʫʨʦʶ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʝʨʝʜʦʚʠʭ ʘʥʘʣʽʪʠʯʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʘʜʘʧʪʘʮʽʾ ʜʦ ʤʘʡʙʫʪʥʽʭ ʚʠʢʣʠʢʽʚ.  

ɺʨʘʭʦʚʫʶʯʠ ʚʠʱʝʚʢʘʟʘʥʝ, ʧʨʦʝʢʪ SmartPark ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʤʦʜʝʣʣʶ ʜʣʷ ʤʘʡʙʫʪʥʽʭ 

ʽʥʽʮʽʘʪʠʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʩʪʚʦʨʝʥʥʷ ʙʽʣʴʰ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ, ʩʪʘʣʠʭ ʪʘ ʝʬʝʢʪʠʚʥʠʭ ʤʽʩʴʢʠʭ 

ʩʝʨʝʜʦʚʠʱ.   
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ɸʅɸʉʊɸʉɯʗ ʎʀɻɸʅʆɺɸ ʥʠʥʽ ʘʚʪʦʨʢʘ ʧʨʘʮʶʻ ʥʘʜ ʟʜʦʙʫʪʪʷʤ ʩʪʫʧʝʥʷ ʙʘʢʘʣʘʚʨʘ ʟ 

ʽʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʚ ʂʠʾʚʩʴʢʦʤʫ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ (ʂʠʾʚ, 

ʋʢʨʘʾʥʘ) ʚ 2024 ʨʦʮʽ. ɼʦ ʢʦʣʘ ʽʥʪʝʨʝʩʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʨʦʟʫʤʥʽ ʨʽʰʝʥʥʷ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

 

ʄʀʈʆʉʃɸɺɸ ɻʃɸɼʂɸ ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʪʝʭʥʦʣʦʛʽʡ 

ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʤʘʻ ʢʦʤʧʣʝʢʩʥʫ ʦʩʚʽʪʫ ʚ 

ʛʘʣʫʟʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ, ʢʝʨʽʚʥʠʢ 

ʜʠʧʣʦʤʥʦʾ ʨʦʙʦʪʠ ʩʪʫʜʝʥʪʢʠ, ʘʚʪʦʨʢʠ ʜʘʥʦʾ ʩʪʘʪʪʽ. ʅʠʥʽ ʘʢʪʠʚʥʦ ʟʘʡʤʘʻʪʴʩʷ ʥʘʫʢʦʚʦʶ ʪʘ 

ʧʝʜʘʛʦʛʽʯʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʫ ʩʬʝʨʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ.  
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ʉʀʉʊɽʄɸ ʋʇʈɸɺʃɯʅʅʗ ʊɸ ʄʆʅɯʊʆʈʀʅɻʋ ʉʄɯʊʊɭɺʀʍ ɹɸʂɯɺ ɿ 
ɺʀʂʆʈʀʉʊɸʅʅʗʄ ɯʆʊ "SMARTSORT"  

ʆʣʴʛʘ ʏʫʙʘʪʶʢ1, ʄʠʨʦʩʣʘʚʘ ɻʣʘʜʢʘ2  
 
1 ʉʪʫʜʝʥʪʢʘ ʜʝʥʥʦʾ ʬʦʨʤʠ ʥʘʚʯʘʥʥʷ, ʢʘʬʝʜʨʠ ʇʨʦʛʨʘʤʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ, 

ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʂʠʾʚ, ʋʢʨʘʾʥʘ  

ORCID: 0009-0000-5399-6743  

E-mail: chubatiukoa@gmail.com  
2ɼʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʂʠʾʚ, ʋʢʨʘʾʥʘ  

ORCID: 0000-0001-5233-2021  

E-mail: myroslava.gladka@knu.ua   
  
  

ɸʥʦʪʘʮʽʷ. ʉʪʘʪʠʩʪʠʢʘ ɺʩʝʩʚʽʪʥʴʦʛʦ ʙʘʥʢʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʰʚʠʜʢʝ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʫ ʪʚʝʨʜʠʭ 

ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʥʘ ʧʣʘʥʝʪʽ, ʱʦ ʚʠʤʘʛʘʻ ʝʬʝʢʪʠʚʥʠʭ ʩʪʨʘʪʝʛʽʡ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ. 

ʈʦʟʛʣʷʜʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʜʣʷ ʨʦʟʨʦʙʢʠ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʩʤʽʪʪʻʚʠʭ ʙʘʢʽʚ "SmartSort". ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʫʤʥʠʭ 

ʙʘʢʽʚ ʟ ʫʣʴʪʨʘʟʚʫʢʦʚʠʤʠ ʜʘʪʯʠʢʘʤʠ ʨʽʚʥʷ ʟʘʧʦʚʥʝʥʥʷ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʤʘʨʰʨʫʪʠ 

ʟʙʦʨʫ ʩʤʽʪʪʷ, ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʪʘ ʧʽʜʚʠʱʠʪʠ ʟʨʫʯʥʽʩʪʴ ʜʣʷ ʤʝʰʢʘʥʮʽʚ ʰʣʷʭʦʤ ʥʘʜʘʥʥʷ 

ʾʤ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʨʽʚʝʥʴ ʟʘʧʦʚʥʝʥʥʷ ʢʦʥʪʝʡʥʝʨʽʚ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʥʘʧʨʘʚʣʝʥʝ ʥʘ ʚʠʷʚʣʝʥʥʷ ʧʨʦʙʣʝʤ ʫ ʧʝʨʝʨʦʙʮʽ ʪʘ ʚʠʚʝʟʝʥʥʷ ʩʤʽʪʪʻʚʠʭ ʚʽʜʭʦʜʽʚ, 

ʱʦ ʻ ʥʘʛʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʣʶʜʩʪʚʘ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ, ʫʣʴʪʨʘʟʚʫʢʦʚʽ ʜʘʪʯʠʢʠ, ʤʦʥʽʪʦʨʠʥʛ, ʦʧʪʠʤʽʟʘʮʽʷ, ʘʥʘʣʽʟ 

ʜʘʥʠʭ. 
  
  

I. ɺʉʊʋʇ  

ɿʛʽʜʥʦ ʟʽ ʩʪʘʪʠʩʪʠʢʦʶ ɺʩʝʩʚʽʪʥʴʦʛʦ ʙʘʥʢʫ, ʥʘ ʧʣʘʥʝʪʽ ɿʝʤʣʷ ʱʦʨʽʯʥʦ ʫʪʚʦʨʶʻʪʴʩʷ 

ʙʣʠʟʴʢʦ 2 ʤʽʣʴʷʨʜʽʚ ʪʦʥ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʱʦ ʩʪʘʥʦʚʠʪʴ 0,74 ʢʽʣʦʛʨʘʤʘ ʥʘ ʣʶʜʠʥʫ 

ʚ ʜʝʥʴ. ɸʥʘʣʽʟʫʶʯʠ ʜʘʥʽ ʟ ʧʦʧʝʨʝʜʥʽʭ ʨʦʢʽʚ ʧʨʦ ʚʽʜʭʦʜʠ, ʚʢʣʶʯʘʶʯʠ ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ 

ʥʘʩʝʣʝʥʥʷ ʩʚʽʪʫ, ʦʯʽʢʫʻʪʴʩʷ ʱʦ ʜʦ 2050 ʨʦʢʫ(çʗʢ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩʫʥʢʫ 1) ʛʣʦʙʘʣʴʥʽ ʚʽʜʭʦʜʠ 

ʟʨʦʩʪʫʪʴ ʜʦ 3,40 ʤʽʣʴʷʨʜʽʚ ʪʦʥ, ʱʦ ʙʽʣʴʰ ʥʽʞ ʫʜʚʽʯʽ ʧʝʨʝʚʠʱʠʪʴ ʟʨʦʩʪʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʟʘ ʪʦʡ 

ʩʘʤʠʡ ʧʝʨʽʦʜ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʫʤʦʚʘʭ, ʱʦ ʧʝʨʝʜʙʘʯʘʶʪʴʩʷ, ʘʢʪʫʘʣʴʥʠʤ ʻ ʟʘʚʜʘʥʥʷ ʩʚʽʪʦʚʦʛʦ 

ʤʘʩʰʪʘʙʫ ʧʦ ʧʦʰʫʢʫ ʨʽʰʝʥʴ ʦʧʪʠʤʽʟʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ, ʟʦʢʨʝʤʘ ʚ ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ.  

ʅʠʥʽ ʞ, ʟ ʧʦʷʚʦʶ ʙʝʟʣʽʯʽ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ ʚ ʩʚʽʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʦʜʥʽʻʶ ʟ 

ʧʝʨʝʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʝ ʩʪʘʪʠ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʩʤʽʪʪʻʚʠʭ ʙʘʢʽʚ 

"SmartSort" ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (ɯʦʊ), ʟ ʤʝʪʦʶ ʚʚʝʜʝʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʩʧʦʩʦʙʫ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ.  

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʦʟʫʤʥʽ ʩʤʽʪʪʻʚʽ ʙʘʢʠ ʟ ʫʣʴʪʨʘʟʚʫʢʦʚʠʤʠ ʜʘʪʯʠʢʘʤʠ ʨʽʚʥʷ ʟʘʧʦʚʥʝʥʥʷ, 

ʧʝʨʝʜʙʘʯʝʥʦ ʦʪʨʠʤʘʥʥʷ ʨʷʜʫ ʧʝʨʝʚʘʛ:  

¶ ʆʧʪʠʤʽʟʘʮʽʷ ʤʘʨʰʨʫʪʽʚ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ, ʚʽʜʙʫʚʘʪʠʤʝʪʴʩʷ 

ʧʦʙʫʜʦʚʘ ʥʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʦʛʦ ʤʘʨʰʨʫʪʫ ʜʣʷ ʟʘʙʦʨʫ ʩʤʽʪʪʷ ʚ ʨʘʡʦʥʽ, ʦʙʣʘʩʪʽ ʯʠ 

ʮʽʣʦʤʫ ʤʽʩʪʽ, ʟ ʤʽʥʽʤʘʣʴʥʦʶ ʚʠʪʨʘʪʦʶ ʧʘʣʴʥʦʛʦ, ʚʨʘʭʦʚʫʶʯʠ ʜʦʨʦʞʥʽʡ ʪʨʘʬʽʢ ʪʘ 

ʧʦʛʦʜʥʽ ʫʤʦʚʠ.  

¶ ɿʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʪʦʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʟʘʧʦʚʥʝʥʥʷ 

ʩʤʽʪʪʻʚʠʭ ʙʘʢʽʚ ʤʦʞʥʘ ʫʥʠʢʥʫʪʠ ʟʘʡʚʠʭ ʚʠʪʨʘʪ ʥʘ ʚʠʚʽʟ ʧʦʨʦʞʥʽʭ ʘʙʦ 
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ʤʘʣʦʟʘʧʦʚʥʝʥʠʭ ʩʤʽʪʪʻʚʠʭ ʙʘʢʽʚ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ, ʟʥʦʚʫ ʞ ʟʤʝʥʰʫʻ ʚʠʪʨʘʪʠ ʥʘ 

ʧʘʣʠʚʦ, ʣʶʜʩʴʢʠʡ ʨʝʩʫʨʩ ʪʘ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ.  

¶ ʇʽʜʚʠʱʝʥʥʷ ʟʨʫʯʥʦʩʪʽ ʜʣʷ ʛʨʦʤʘʜʷʥ. ɿʘʚʜʷʢʠ ʤʦʞʣʠʚʦʩʪʽ ʦʪʨʠʤʘʪʠ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʽʚʝʥʴ ʟʘʧʦʚʥʝʥʥʷ ʩʤʽʪʪʻʚʠʭ ʙʘʢʽʚ ʟ ʜʦʜʘʪʢʫ/ʚʝʙ-ʟʘʩʪʦʩʫʥʢʫ, 

ʨʦʟʫʤʥʽ ʢʦʥʪʝʡʥʝʨʠ ʜʦʟʚʦʣʷʪʴ ʤʝʰʢʘʥʮʷʤ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʧʣʘʥʫʚʘʪʠ ʩʚʦʾ 

ʩʤʽʪʪʻʚʽ ʚʠʢʠʜʠ ʪʘ ʫʥʠʢʘʪʠ ʩʠʪʫʘʮʽʡ ʟ ʧʝʨʝʧʦʚʥʝʥʠʤʠ ʙʘʢʘʤʠ.  

  

  

ʈʠʩʫʥʦʢ 1. ʇʨʦʛʥʦʟʥʝ ʫʪʚʦʨʝʥʥʷ ʚʽʜʭʦʜʽʚ ʟʘ ʨʝʛʽʦʥʘʤʠ (ʤʣʥ. ʪʦʥʥ/ʨʽʢ)  

II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ  

ʋ ʚʠʱʝʦʧʠʩʘʥʽʡ ʩʠʩʪʝʤʽ ʧʝʨʝʜʙʘʯʝʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʜʘʪʯʠʢʽʚ ʪʘ ʤʝʪʦʜʽʚ ʜʣʷ ʟʙʦʨʫ 

ʜʘʥʠʭ (ʫʣʴʪʨʘʟʚʫʢʦʚʽ ʜʘʪʯʠʢʠ, GPS ʪʨʝʢʝʨʠ). ʇʨʠ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʨʦʟʨʦʙʮʽ, ʜʘʪʯʠʢʠ ʤʦʞʫʪʴ 

ʧʽʜʣʷʛʘʪʠ ʟʤʽʥʘʤ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ, ʧʨʦʪʝ ʟʘ ʧʦʧʝʨʝʜʥʽʤ ʘʥʘʣʽʟʦʤ ʧʣʘʥʫʻʪʴʩʷ ʟʙʽʨ ʪʘʢʠʭ ʜʘʥʠʭ:  

¶ ɼʘʥʽ ʧʨʦ ʨʽʚʝʥʴ ʟʘʧʦʚʥʝʥʥʷ ʩʤʽʪʪʻʚʠʭ ʙʘʢʽʚ. ʋʣʴʪʨʘʟʚʫʢʦʚʽ ʜʘʪʯʠʢʠ ʙʫʜʫʪʴ 

ʚʩʪʘʥʦʚʣʝʥʽ ʚ ʩʤʽʪʪʻʚʽ ʙʘʢʠ ʜʣʷ ʧʦʩʪʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʾʭ ʨʽʚʥʷ ʟʘʧʦʚʥʝʥʥʷ (ʟ 

ʤʦʞʣʠʚʽʩʪʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜ ʦʜʥʦʛʦ ʨʘʟʫ ʥʘ ʜʝʥʴ ʜʦ 

ʚʠʤʽʨʶʚʘʥʥʷ ʱʦʭʚʠʣʠʥʠ). ʋʣʴʪʨʘʟʚʫʢʦʚʽ ʜʘʪʯʠʢʠ ʟʙʠʨʘʪʠʤʫʪʴ ʜʘʥʽ ʧʨʦ ʦʙʩʷʛ 

ʩʤʽʪʪʷ ʚ ʙʘʢʘʭ, ʽʥʬʦʨʤʘʮʽʷ ʟ ʷʢʠʭ, ʙʫʜʝ ʧʝʨʝʜʘʚʘʪʠʩʷ ʜʦ ʮʝʥʪʨʘʣʴʥʦʾ ʩʠʩʪʝʤʠ.  

¶ ɻʝʦʣʦʢʘʮʽʡʥʽ ʜʘʥʽ. ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʩʤʽʪʪʻʚʠʭ ʙʘʢʽʚ 

ʟʘʙʝʟʧʝʯʠʪʴ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʢʦʨʦʪʰʦʛʦ ʰʣʷʭʫ ʜʣʷ ʩʤʽʪʪʻʟʘʙʽʨʥʠʭ ʤʘʰʠʥ ʱʦ 

ʟʙʠʨʘʪʠʤʫʪʴ ʩʤʽʪʪʷ ʪʘ ʩʚʦʛʦ ʨʦʜʫ ʙʝʟʧʝʢʫ ʙʘʢʽʚ ʧʨʠ ʚʠʢʨʘʜʝʥʥʽ.  

¶ ɼʘʥʽ ʧʨʦ ʜʦʨʦʞʥʽ ʫʤʦʚʠ ʪʘ ʪʨʘʬʽʢ. ɿ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʮʠʭ ʜʘʥʠʭ ʩʠʩʪʝʤʘ ʤʘʪʠʤʝ 

ʟʤʦʛʫ ʫʥʠʢʘʪʠ ʟʘʪʦʨʽʚ ʪʘ ʟʘʪʨʠʤʦʢ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʩʤʽʪʪʷ ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʜʦʧʦʤʦʞʝ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʤʘʨʰʨʫʪʠ.  

III. ʈɽɿʋʃʔʊɸʊʀ ʊɸ ɸʅɸʃɯɿ  

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʪʝʭʥʦʣʦʛʽʯʥʘ ʽʥʽʮʽʘʪʠʚʘ, ʧʨʠʥʮʠʧ ʷʢʦʾ ʧʦʣʷʛʘʻ ʫ ʚʧʨʦʚʘʜʞʝʥʥʽ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʩʤʽʪʪʻʚʠʭ ʙʘʢʽʚ "SmartSort" ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ 

(ɯʦʊ), ʥʝʩʝ ʟʘ ʩʦʙʦʶ ʧʦʪʝʥʮʽʘʣ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʧʦ ʢʽʣʴʢʦʩʪʽ ʪʚʝʨʜʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ 

ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʰʦʾ ʧʣʘʥʝʪʠ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʦʟʫʤʥʽ ʩʤʽʪʪʻʚʽ ʙʘʢʠ ʟ 

ʫʣʴʪʨʘʟʚʫʢʦʚʠʤʠ ʜʘʪʯʠʢʘʤʠ ʨʽʚʥʷ ʟʘʧʦʚʥʝʥʥʷ ʪʘ GPS ʪʨʝʢʝʨʘʤʠ, ʩʠʩʪʝʤʘ ʧʨʦʧʦʥʫʻ ʨʷʜ 

ʧʝʨʝʚʘʛ: ʦʧʪʠʤʽʟʘʮʽʷ ʤʘʨʰʨʫʪʽʚ, ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ, ʧʽʜʚʠʱʝʥʥʷ ʟʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʠʩʪʝʤʠ ʢʦʨʠʩʪʫʚʘʯʘʤʠ.  



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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ʇʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ:  

¶ ɽʢʦʥʦʤʽʷ ʢʦʰʪʽʚ: ʉʠʩʪʝʤʘ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʚʠʚʝʟʝʥʥʷ ʩʤʽʪʪʷ ʟʘ 

ʨʘʭʫʥʦʢ ʦʧʪʠʤʽʟʘʮʽʾ ʤʘʨʰʨʫʪʽʚ ʪʘ ʩʢʦʨʦʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʥʝʧʦʪʨʽʙʥʠʭ ʨʝʡʩʽʚ.  

¶ ʇʽʜʚʠʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʩʪʽ: ʉʠʩʪʝʤʘ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʟʤʝʥʰʠʪʠ ʚʠʢʠʜʠ CO2 ʪʘ 

ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʘ ʨʘʭʫʥʦʢ ʩʢʦʨʦʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʥʝʧʦʪʨʽʙʥʠʭ 

ʨʝʡʩʽʚ.  

¶ ʇʦʢʨʘʱʝʥʥʷ ʩʘʥʽʪʘʨʥʠʭ ʫʤʦʚ: ʉʠʩʪʝʤʘ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʧʦʢʨʘʱʠʪʠ ʩʘʥʽʪʘʨʥʽ ʫʤʦʚʠ ʟʘ 

ʨʘʭʫʥʦʢ ʩʚʦʻʯʘʩʥʦʛʦ ʚʠʚʝʟʝʥʥʷ ʩʤʽʪʪʷ ʪʘ ʟʘʧʦʙʽʛʘʥʥʶ ʧʝʨʝʧʦʚʥʝʥʥʷ ʙʘʢʽʚ.  

¶ ʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ: ʉʠʩʪʝʤʘ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʧʦʢʨʘʱʠʪʠ ʨʽʚʝʥʴ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʥʘʜʘʥʥʷ ʞʠʪʝʣʷʤ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʨʽʚʝʥʴ ʟʘʧʦʚʥʝʥʥʷ ʙʘʢʽʚ.  

IV. ʆɹɻʆɺʆʈɽʅʅʗ ʊɸ ɺʀʉʅʆɺʂʀ  

ʈʘʥʽʰʝ ʦʧʠʩʘʥʽ ʤʥʦʶ ʜʦʩʣʽʜʞʝʥʥʷ, ʜʘʥʽ, ʤʝʪʦʜʠ ʧʦʢʘʟʫʶʪʴ ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʩʤʽʪʪʻʚʠʭ ʙʘʢʽʚ "SmartSort" ʤʦʞʝ ʩʪʘʪʠ ʝʬʝʢʪʠʚʥʠʤ ʨʽʰʝʥʥʷʤ ʜʣʷ 

ʦʧʪʠʤʽʟʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʭʦʜʘʤʠ ʫ ʚʝʣʠʢʠʭ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʨʦʟʤʽʨʫ ʤʽʩʪʘʭ. ɿʽʙʨʘʥʽ ʜʘʥʽ 

ʛʝʦʣʦʢʘʮʽʾ, ʧʨʦ ʨʽʚʝʥʴ ʟʘʧʦʚʥʝʥʥʷ ʙʘʢʽʚ, ʜʘʥʽ ʧʨʦ ʜʦʨʦʞʥʠʡ ʪʨʘʬʽʢ, ʚ ʢʦʤʧʣʝʢʩʽ ʟ 

ʘʣʛʦʨʠʪʤʘʤʠ ʦʧʪʠʤʽʟʘʮʽʾ, ʜʦʟʚʦʣʷʪʴ ʙʫʜʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʤʘʨʰʨʫʪʠ ʟʘʙʦʨʫ ʩʤʽʪʪʷ, ʪʠʤ 

ʩʘʤʠʤ ʟʤʝʥʰʫʶʯʠ ʚʠʪʨʘʪʠ ʪʘ ʟʘʙʝʟʧʝʯʫʶʯʠ ʟʨʫʯʥʽʩʪʴ ʜʣʷ ʤʝʰʢʘʥʮʽʚ ʤʽʩʪ. ʉʠʩʪʝʤʘ 

"SmartSort" ʤʦʞʝ ʩʪʘʪʠ ʢʣʶʯʦʚʠʤ ʚʠʨʽʰʝʥʥʷʤ ʝʢʦʣʦʛʽʯʥʦʾ ʧʨʦʙʣʝʤʠ ʽ ʩʧʨʠʷʪʠ ʩʪʘʣʦʤʫ 

ʨʦʟʚʠʪʢʫ ʤʽʩʪ. 
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IOT-ʉʀʉʊɽʄɸ ʋʇʈɸɺʃɯʅʅʗ ʈʆɹʆʊɯɺ-ʇʀʃʆʉʆʉɯɺ ɼʃʗ 
ɼʆʄɸʐʅʔʆɻʆ ʇʈʀɹʀʈɸʅʅʗ  

ʐʝʚʯʝʥʢʦ ʉʝʨʛʽʡ  
  
1ʉʪʫʜʝʥʪ, ʇʨʦʛʨʘʤʥʽ ʊʝʭʥʦʣʦʛʽʾ ɯʥʪʝʨʥʝʪʫ ʈʝʯʝʡ, ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ 

ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʂʠʾʚ, ʋʢʨʘʾʥʘ  

ORCID: 0009-0007-1796-1915  

E-mail: s.v.shewchenko@gmail.com  
  
  

ɸʥʦʪʘʮʽʷ. ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʫ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʠʣʦʩʦʩʦʤ ʟʘʩʦʙʘʤʠ ɯʦʊ,  

ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʧʨʦʛʨʘʤʥʘ ʨʝʘʣʽʟʘʮʽʷ ʥʘ ʡʦʛʦ ʦʩʥʦʚʽ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ IoT ʨʽʰʝʥʴ 

ʜʣʷ ʧʨʦʮʝʩʫ ʧʨʠʙʠʨʘʥʥʷ ʟ ʧʽʜʪʨʠʤʢʦʶ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ ʬʽʢʩʫʚʘʥʥʷ 

ʧʝʨʝʰʢʦʜ, ʧʣʘʥʫʚʘʥʥʷ ʤʘʨʰʨʫʪʫ ʪʘ ʤʽʥʽʤʘʣʴʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ 

ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ.  

  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʨʭʽʪʝʢʪʫʨʘ ɯʦʊ ʨʽʰʝʥʥʷ, ʤʽʢʨʦʢʦʥʪʨʦʣʣʝʨ, ʧʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ, 

ʩʭʝʤʘʪʠʯʥʝ ʨʽʰʝʥʥʷ, ʧʠʣʦʩʦʩ  
  
  

I. ɺʉʊʋʇ  

ʅʽ ʜʣʷ ʢʦʛʦ ʥʝ ʩʝʢʨʝʪ, ʱʦ ʟʽ ʟʨʦʩʪʘʥʥʷʤ ʨʦʣʽ ʪʝʭʥʦʣʦʛʽʡ ʚ ʥʘʰʦʤʫ ʱʦʜʝʥʥʦʤʫ ʞʠʪʪʽ, 

ʚʩʝ ʙʽʣʴʰʝ ʙʫʜʝʥʥʠʭ ʟʘʜʘʯ ʣʶʜʩʪʚʦ ʧʦʯʠʥʘʻ ʧʝʨʝʜʘʚʘʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʤ ʩʠʩʪʝʤʘʤ. ɯ ʜʽʡʩʥʦ 

ï ʮʝ ʧʦʟʙʘʚʣʷʻ ʟʘʡʚʠʭ ʧʦʙʫʪʦʚʠʭ ʢʣʦʧʦʪʽʚ ʪʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʪʨʘʯʘʪʠ ʯʘʩ ʥʘ ʨʫʪʠʥʥʽ ʩʧʨʘʚʠ. 

ɿʦʢʨʝʤʘ ʪʽ, ʷʢʽ ʯʘʩʪʦ ʧʦʚʪʦʨʶʶʪʴʩʷ. ɹʫʜʴ-ʷʢʫ ʜʽʶ, ʷʢʘ ʧʦʚʪʦʨʶʻʪʴʩʷ ʙʽʣʴʰʝ 1 ʨʘʟʫ ʤʦʞʥʘ 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʚ ʚʠʤʽʨʽ ʯʘʩʫ ʪʘ ʜʦʢʣʘʜʝʥʠʭ ʜʣʷ ʾʾ ʚʠʢʦʥʘʥʥʷ ʨʝʩʫʨʩʽʚ. ʇʨʠʙʠʨʘʥʥʷ ʥʝ ʻ 

ʚʠʢʣʶʯʝʥʥʷʤ.  

ʑʦʪʠʞʥʝʚʽ ʢʣʦʧʦʪʠ ʻ ʝʥʝʨʛʦʚʠʪʨʘʪʥʠʤʠ ʪʘ ʪʨʠʚʘʣʠʤʠ ʧʦ ʯʘʩʫ. ʃʶʜʠʥʘ ʧʨʘʛʥʝ 

ʧʨʠʜʽʣʷʪʠ ʙʽʣʴʰʝ ʫʚʘʛʠ ʪʠʤ ʟʘʡʥʷʪʪʷʤ, ʷʢʽ ʾʡ ʜʦ ʚʧʦʜʦʙʠ, ʪʘ ʚʠʪʨʘʯʘʪʠ ʤʽʥʽʤʫʤ ʟʫʩʠʣʴ ʜʣʷ 

ʪʦʛʦ, ʱʦ ʻ ʥʝʦʙʭʽʜʥʠʤ, ʘʣʝ ʥʝʜʦʩʪʘʪʥʴʦ ʮʽʢʘʚʠʤ. ɼʽʡʩʥʦ, ʩʪʘʪʠʩʪʠʯʥʦ ʙʽʣʴʰʦʩʪʽ ʣʶʜʝʡ 

ʤʦʥʦʪʦʥʥʠʡ ʧʨʦʮʝʩ ʧʨʠʙʠʨʘʥʥʷ ʥʝ ʜʦ ʩʤʘʢʫ[1]. ʉʘʤʝ ʪʦʤʫ ʚʠʭʦʜʦʤ ʟ ʮʽʻʾ ʩʠʪʫʘʮʽʾ ʩʪʘʣʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʩʬʝʨʽ ʢʣʽʥʽʥʛʫ, ʥʘʡʜʦʩʪʫʧʥʽʰʦʶ ʟ ʷʢʠʭ ʻ ʩʠʩʪʝʤʘ 

ʨʦʟʫʤʥʦʛʦ ʧʠʣʦʩʦʩʫ. ɯ ʜʽʡʩʥʦ, ʨʦʟʫʤʥʽ ʧʠʣʦʩʦʩʠ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʩʫʪʪʻʚʦʛʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʪʘ 

ʯʘʩʦʚʠʪʨʘʪʠ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʘʜʞʝ ʚʦʥʠ ʘʚʪʦʤʘʪʠʯʥʦ ʬʦʨʤʫʶʪʴ ʤʘʨʰʨʫʪ ʪʘ ʩʘʤʦʩʪʽʡʥʦ 

ʧʨʠʙʠʨʘʶʪʴ ʙʨʫʜ ʥʘ ʮʴʦʤʫ ʤʘʨʰʨʫʪʽ. ʈʦʣʴ ʣʶʜʠʥʠ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʚʦʜʠʪʴʩʷ ʜʦ 

ʩʚʦʻʯʘʩʥʦʛʦ ʦʯʠʱʝʥʥʷ ʥʘʧʦʚʥʝʥʦʛʦ ʨʝʟʝʨʚʫʘʨʘ ʟ ʟʽʙʨʘʥʠʤ ʧʠʣʦʤ, ʧʽʜʟʘʨʷʜʢʠ ʧʨʠʩʪʨʦʶ ʘʙʦ 

ʫʩʫʥʝʥʥʷ ʧʝʨʝʰʢʦʜ ʥʘ ʰʣʷʭʫ ʧʠʣʦʩʦʩʘ. ʊʘʢʠʤ ʯʠʥʦʤ ʦʩʥʦʚʥʠʡ ʧʨʦʮʝʩ ʧʨʠʙʠʨʘʥʥʷ, ʷʢʠʡ 

ʨʘʥʽʰʝ ʧʦʪʨʝʙʫʚʘʚ ʙʝʟʧʝʨʝʨʚʥʦʾ ʫʯʘʩʪʽ ʣʶʜʠʥʠ, ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʴ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ 

ʘʚʪʦʥʦʤʥʦ.  

ʊʘʢʠʤ ʯʠʥʦʤ ʛʦʩʧʦʜʘʨ ʙʫʜʠʥʢʫ ʟ IoT-ʩʠʩʪʝʤʦʶ ʨʦʙʦʪʽʚ-ʧʠʣʦʩʦʩʽʚ ʘʚʪʦʤʘʪʠʟʫʻ ʦʜʥʫ ʟ 

ʚʘʞʣʠʚʠʭ ʧʦʚʪʦʨʶʚʘʥʠʭ ʨʫʪʠʥ, ʽ ʪʠʤ ʩʘʤʠʤ ʚʠʚʽʣʴʥʠʪʴ ʙʽʣʴʰʝ ʯʘʩʫ ʥʘ ʧʨʽʦʨʠʪʝʪʥʽ ʟʘʜʘʯʽ, 

ʧʽʜʪʨʠʤʫʶʯʠ ʙʫʜʠʥʦʢ ʫ ʯʠʩʪʦʪʽ ʙʝʟ ʚʣʘʩʥʦʾ ʫʯʘʩʪʽ ʘʙʦ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʚʥʝʩʢʘʤʠ.  

ʈʦʙʦʪ-ʧʠʣʦʩʦʩ ʻ ʪʘʢʦʞ ʡ ʦʜʥʠʤ ʟ ʥʘʡʜʦʩʪʫʧʥʽʰʠʭ ʙʽʣʴʰʦʩʪʽ ʣʶʜʝʡ ʧʨʠʢʣʘʜʽʚ IoT-

ʩʠʩʪʝʤʠ, ʧʦʰʠʨʝʥʽʩʪʴ ʪʘ ʨʦʟʤʽʨ ʥʽʰʽ ʨʠʥʢʫ ʷʢʦʛʦ ʟʨʦʩʪʘʻ ʟ ʨʦʢʫ ʚ ʨʽʢ[2]. ʊʘʢʠʤ ʯʠʥʦʤ ʨʦʙʦʪʘ 

ʻ ʘʢʪʫʘʣʴʥʦʶ, ʘ ʢʦʨʠʩʪʴ ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʦʜʽʙʥʠʭ ʩʠʩʪʝʤ ʫ ʞʠʪʪʷ ʢʦʞʥʦʾ ʣʶʜʠʥʠ ʻ 

ʙʝʟʟʘʧʝʨʝʯʥʦʶ.  



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ  

ʈʦʟʛʣʷʥʝʤʦ ʚʝʩʴ ʧʨʦʮʝʩ ʚʠʢʦʥʘʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ ʟ ʪʦʯʢʠ ʟʦʨʫ ʩʘʤʦʛʦ ʧʨʠʩʪʨʦʶ. 

ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʚʠʢʦʥʘʥʥʷ, ʧʦʪʨʽʙʥʦ ʧʝʨʝʩʚʽʜʯʠʪʠʩʴ, ʱʦ ʧʨʠʩʪʨʽʡ ʫʚʽʤʢʥʝʥʦ, ʟʘʨʷʜʫ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʟʘʜʘʯʽ, ʜʦʩʪʘʪʥʴʦ, ʨʝʟʝʨʚʫʘʨ ʟ ʙʨʫʜʦʤ ʧʦʨʦʞʥʽʡ, ʧʠʣʦʩʦʩ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʫʭʘʪʠʩʴ 

(ʥʝ ʦʪʦʯʝʥʠʡ ʧʝʨʝʰʢʦʜʘʤʠ). ɺʽʜʧʦʚʽʜʥʦ ʧʨʦ ʫʩʧʽʰʥʫ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʙʠʨʘʥʥʷ ʤʘʻ ʙʫʪʠ 

ʩʧʦʚʽʱʝʥʠʡ ʢʦʨʠʩʪʫʚʘʯ. ʊʦʞ ʤʦʞʝʤʦ ʩʢʣʘʩʪʠ ʥʘʩʪʫʧʥʠʡ ʧʝʨʝʣʽʢ ʬʫʥʢʮʽʦʥʘʣʫ (ʫ ʚʠʛʣʷʜʽ 

ʜʘʪʯʠʢʽʚ ʪʘ ʧʨʦʛʨʘʤʥʦʾ ʨʝʘʣʽʟʘʮʽʾ):  

1. ʉʪʘʥ ʘʢʫʤʫʣʷʪʦʨʘ  

2. ʉʪʘʥ ʨʝʟʝʨʚʫʘʨʘ  

3. ʉʪʘʥ ʜʘʪʯʠʢʘ ʧʝʨʝʰʢʦʜ  

4. ʉʪʘʥ ʽʥʬʦʨʤʫʶʯʦʾ ʩʠʩʪʝʤʠ (ʷʢʘ ʧʦʚʽʜʦʤʣʷʻ ʧʨʦ ʚʩʽ ʽʥʰʽ ʩʪʘʥʠ)  

ɼʘʣʽ, ʨʦʟʽʙʨʘʚʰʠ ʦʩʥʦʚʥʽ ʜʘʪʯʠʢʠ ʪʘ ʾʭ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʝʨʝʜ ʩʪʘʨʪʦʤ ʨʦʙʦʪʠ, ʧʝʨʝʡʜʝʤʦ 

ʜʦ ʥʘʡʚʘʞʣʠʚʽʰʦʛʦ ʝʪʘʧʫ ï ʨʫʭʫ ʧʨʠʩʪʨʦʷ. ʈʦʟʨʦʙʠʤʦ ʧʨʘʚʠʣʘ ʜʣʷ ʟʘʛʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʫ:  

1. ʇʝʨʝʰʢʦʜ ʥʝʤʘʻ ï ʨʫʭʘʡʩʷ ʧʨʷʤʦ  

2. ʇʝʨʝʰʢʦʜʘ ʻ ï ʧʦʚʝʨʥʠʩʴ ʽ ʧʨʦʩʫʥʴʩʷ ʧʨʘʚʦʨʫʯ ʪʘ ʧʨʦʘʥʘʣʽʟʫʡ ʪʝ, ʱʦ ʦʧʠʥʠʣʦʩʴ 

ʣʽʚʦʨʫʯ ʚʽʜ ʪʝʙʝ, ʥʘ ʧʨʝʜʤʝʪ ʚʽʜʩʫʪʥʦʩʪʽ ʧʝʨʝʰʢʦʜ.  

3. ʇʝʨʝʰʢʦʜʠ ʙʫʣʠ 3 ʨʘʟʠ ʧʦʩʧʽʣʴ ʙʝʟ ʤʦʞʣʠʚʦʩʪʽ ʨʫʭʘʪʠʩʴ ʜʘʣʽ ï ʩʧʦʚʽʩʪʠʪʠ ʧʨʦ 

ʦʪʦʯʝʥʥʷ ʽ ʥʝʤʦʞʣʠʚʽʩʪʴ ʨʫʭʫ.  

ʎʝʡ ʥʘʙʽʨ ʩʪʘʥʜʘʨʪʥʠʭ ʣʦʛʽʯʥʠʭ ʧʨʘʚʠʣ ʜʦʟʚʦʣʠʪʴ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʨʦʟʨʦʙʠʪʠ 

ʜʝʪʘʣʴʥʠʡ ʤʝʭʘʥʽʟʤ ʨʝʘʢʮʽʾ ʥʘ ʧʨʦʙʣʝʤʠ ʟ ʧʝʨʝʰʢʦʜʘʤʠ, ʘ ʪʘʢʦʞ ʟʘʛʘʣʦʤ ʜʦʧʦʤʦʞʝ ʟʽ 

ʩʪʨʫʢʪʫʨʠʟʘʮʽʻʶ ʨʦʙʦʪʠ ʥʘʜ ʧʨʦʻʢʪʦʤ. ʊʘʢʠʤ ʯʠʥʦʤ ʤʠ ʦʪʨʠʤʫʻʤʦ ʧʨʠʩʪʨʽʡ, ʷʢʠʡ, ʚ ʨʘʟʽ 

ʚʽʜʩʫʪʥʦʩʪʽ ʧʨʦʙʣʝʤ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʚʪʨʫʯʘʥʥʷ ʣʶʜʠʥʠ, ʙʫʜʝ ʩʘʤʦʩʪʽʡʥʦ ʧʝʨʝʩʫʚʘʪʠʩʴ ʽ 

ʦʤʠʥʘʪʠ ʧʝʨʝʰʢʦʜʠ. ɸʣʝ ʚʽʥ ʙʫʜʝ ʨʫʭʘʪʠʩʴ çʧʦ ʢʦʣʫè ʥʝ ʚʠʢʦʥʫʶʯʠ ʦʯʠʩʪʢʫ ʚʽʜʜʘʣʝʥʠʭ ʚʽʜ 

ʧʝʨʝʰʢʦʜ ʧʣʦʱʠʥʠ. ɼʣʷ ʮʴʦʛʦ ʤʘʻʤʦ ʧʨʠʜʠʚʠʪʠʩʴ ʫʚʘʞʥʽʰʝ ʜʦ ʚʞʝ ʥʘʷʚʥʠʭ ʘʣʛʦʨʠʪʤʽʚ 

ʚʽʜʚʽʜʫʚʘʥʥʷ ʢʦʞʥʦʛʦ ʩʝʛʤʝʥʪʘ ʢʽʤʥʘʪʠ ʧʨʠʩʪʨʦʻʤ. ʂʨʽʤ ʪʦʛʦ ʤʘʻ ʚʨʘʭʦʚʫʚʘʪʠʩʴ ʦʧʪʠʤʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ çʧʦʚʦʨʦʪʽʚ ʫ ʩʠʩʪʝʤʽè ʪʘ ʘʜʘʧʪʘʮʽʷ ʧʽʜ ʜʠʥʘʤʽʯʥʝ ʦʪʦʯʝʥʥʷ[3]. ɼʣʷ ʮʴʦʛʦ ʚʩʶ 

ʪʝʨʠʪʦʨʽʶ ʧʦʜʽʣʠʤʦ ʥʘ ʩʝʛʤʝʥʪʠ ʟʘ ʨʦʟʤʽʨʦʤ ʧʠʣʦʩʦʩʘ, ʘ ʧʝʨʝʰʢʦʜʠ, ʷʢ ʪʦ ʩʪʽʥʠ ʯʠ ʤʝʙʣʽ, 

ʧʦʟʥʘʯʠʤʦ ʷʢ çʟʘʡʥʷʪʽ ʩʝʛʤʝʥʪʠè. ʊʘʢʠʤ ʯʠʥʦʤ ʟʘʜʘʯʘ ʨʦʙʦʪʘ ʧʠʣʦʩʦʩʘ ʧʦʣʷʛʘʻ ʫ 

ʧʝʨʝʩʫʚʘʥʥʽ ʢʦʞʥʠʤ çʚʽʣʴʥʠʤ ʩʝʛʤʝʥʪʦʤè, ʜʦ ʷʢʦʛʦ ʪʦʡ ʤʦʞʝ ʧʦʪʨʘʧʠʪʠ ʥʝ ʥʘʰʪʦʚʭʥʫʚʰʠʩʴ 

ʥʘ çʟʘʡʥʷʪʠʡ ʩʝʛʤʝʥʪè.  

ʇʝʚʥʦʶ ʤʽʨʦʶ ʟʘʚʜʘʥʥʷ ʪʘʢʦʞ ʧʝʨʝʛʫʢʫʻʪʴʩʷ ʟ ʟʘʜʘʯʝʶ ʧʨʦ ʭʽʜ ʢʦʥʷ[4], ʩʫʪʴ ʷʢʦʾ 

ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʰʘʭʦʚʠʡ ʢʽʥʴ ʤʘʻ ʦʙʽʡʪʠ ʚʩʽ ʩʝʛʤʝʥʪʠ ʰʘʭʽʚʥʠʮʽ ʧʨʦʡʰʦʚʰʠʩʴ ʧʦ ʢʦʞʥʽʡ 

ʣʠʰʝ 1 ʨʘʟ. ʊʘʢʠʤ ʯʠʥʦʤ ʨʫʭ ʥʘʰʦʛʦ ʨʦʙʦʪʘ-ʧʠʣʦʩʦʩʘ ʧʽʜʧʦʨʷʜʢʦʚʫʚʘʪʠʤʝʪʴʩʷ 

ʛʘʤʽʣʴʪʦʥʦʚʦʤʫ ʮʠʢʣʫ[5].   

III. ʈɽɿʋʃʔʊɸʊʀ ʊɸ ɸʅɸʃɯɿ  

ʋ ʧʨʦʮʝʩʽ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʫ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʠʣʦʩʦʩʦʤ ʟʘʩʦʙʘʤʠ ɯʥʪʝʨʥʝʪʫ 

ʨʝʯʝʡ (IoT) ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʧʨʦʛʨʘʤʥʘ ʨʝʘʣʽʟʘʮʽʷ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ 

IoT ʨʽʰʝʥʴ ʜʣʷ ʧʨʦʮʝʩʫ ʧʨʠʙʠʨʘʥʥʷ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʘʥʘʣʽʟ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʪʘʢʽ:  

ɸʨʭʽʪʝʢʪʫʨʘ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (IoT) ʨʽʰʝʥʥʷ: ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʨʦʟʨʦʙʢʠ ʙʫʣʘ 

ʩʪʚʦʨʝʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʢʝʨʫʚʘʪʠ ʨʦʙʦʪʦʤ-ʧʠʣʦʩʦʩʦʤ ʯʝʨʝʟ 

ɯʥʪʝʨʥʝʪ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ.  

ʄʽʢʨʦʢʦʥʪʨʦʣʝʨ: ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʠʣʦʩʦʩʦʤ ʙʫʚ ʦʙʨʘʥʠʡ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʧʝʚʥʠʡ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʥʝʦʙʭʽʜʥʽ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʪʘ ʢʝʨʫʶʯʽ 

ʤʦʞʣʠʚʦʩʪʽ.  

ʇʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ: ɹʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʢʦʤʧʣʝʢʩ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 

ʘʣʛʦʨʠʪʤʠ ʬʽʢʩʫʚʘʥʥʷ ʧʝʨʝʰʢʦʜ, ʧʣʘʥʫʚʘʥʥʷ ʤʘʨʰʨʫʪʫ ʪʘ ʤʽʥʽʤʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ.  
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ʉʭʝʤʘʪʠʯʥʝ ʨʽʰʝʥʥʷ: ʈʝʟʫʣʴʪʘʪʦʤ ʨʦʟʨʦʙʢʠ ʻ ʩʭʝʤʘʪʠʯʥʝ ʨʽʰʝʥʥʷ, ʷʢʝ ʤʦʞʝ ʙʫʪʠ 

ʚʧʨʦʚʘʜʞʝʥʦ ʚ ʧʨʘʢʪʠʮʽ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʨʠʙʠʨʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʙʦʪʘ-ʧʠʣʦʩʦʩʘ.  

ʇʠʣʦʩʦʩ: ʆʩʥʦʚʥʠʤ ʝʣʝʤʝʥʪʦʤ ʩʠʩʪʝʤʠ ʻ ʩʘʤ ʧʠʣʦʩʦʩ, ʷʢʠʡ ʧʽʜʢʦʨʷʻʪʴʩʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʤʫ ʫʧʨʘʚʣʽʥʥʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ 

ʘʣʛʦʨʠʪʤʽʚ.   

IV. ʆɹɻʆɺʆʈɽʅʅʗ ʊɸ ɺʀʉʅʆɺʂʀ  

ʇʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʧʨʦʛʨʘʤʥʘ ʨʝʘʣʽʟʘʮʽʷ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ IoT ʨʽʰʝʥʴ ʜʣʷ 

ʧʨʦʮʝʩʫ ʧʨʠʙʠʨʘʥʥʷ ʟ ʧʽʜʪʨʠʤʢʦʶ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ ʬʽʢʩʫʚʘʥʥʷ 

ʧʝʨʝʰʢʦʜ, ʧʣʘʥʫʚʘʥʥʷ ʤʘʨʰʨʫʪʫ ʪʘ ʤʽʥʽʤʘʣʴʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ 

ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ ʻ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʫ ʨʦʟʚʠʪʢʫ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʦʙʫʪʦʚʦʾ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ. ʎʝʡ ʧʨʦʝʢʪ ʚʽʜʦʙʨʘʞʘʻ ʧʦʪʝʥʮʽʘʣ IoT ʜʣʷ ʧʦʣʝʛʰʝʥʥʷ ʧʦʚʩʷʢʜʝʥʥʠʭ 

ʦʙʦʚ'ʷʟʢʽʚ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʪʨʘʪ ʯʘʩʫ ʪʘ ʝʥʝʨʛʽʾ.   

V. ʇʆɼʗʂʀ  

ʍʦʯʝʤʦ ʚʠʩʣʦʚʠʪʠ ʧʦʜʷʢʫ ʢʝʨʽʚʥʠʢʫ ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ, ʷʢʠʡ ʚʟʷʚ ʫʯʘʩʪʴ ʫ ʨʦʟʨʦʙʮʽ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʽ ʜʘʥʦʛʦ ʧʨʦʝʢʪʫ. ɺʝʣʠʢʘ ʧʦʜʷʢʘ ʢʦʤʘʥʜʽ ʽ ʚʩʽʤ, ʭʪʦ ʥʘʜʠʭʘʚ ʥʘʩ ʥʘ ʮʝʡ ʰʣʷʭ.  

ʎʝ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʚʘʞʣʠʚʠʡ ʚʥʝʩʦʢ ʫ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ ʪʘ ʨʦʟʚʠʪʦʢ 

ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʩʧʨʦʱʝʥʥʷ ʧʦʚʩʷʢʜʝʥʥʠʭ ʩʧʨʘʚ.  

ɿʘʟʥʘʯʝʥʽ ʚʠʱʝ ʨʦʟʜʽʣʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʚʠʩʥʦʚʢʠ ʟʜʽʡʩʥʝʥʦʾ ʨʦʙʦʪʠ ʟ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʠʣʦʩʦʩʦʤ ʟʘʩʦʙʘʤʠ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ.  
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ɸʥʦʪʘʮʽʷ. ʋ ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʦʟʨʦʙʢʫ ɯʦʊ-ʩʠʩʪʝʤʠ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʫ 

ʩʧʦʨʪʠʚʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ʟ ʚʝʣʦʩʧʦʨʪʫ. ʉʠʩʪʝʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʙʦʨʫ ʜʘʪʯʠʢʽʚ 

ʪʘ ʚʠʢʦʥʘʚʯʠʭ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʬʽʟʠʯʥʠʡ ʩʪʘʥ ʩʧʦʨʪʩʤʝʥʽʚ, ʘʥʘʣʽʟʫ 

ʜʘʥʠʭ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʈʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ɯʦʊ-ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʧʽʜʛʦʪʦʚʢʠ ʚʝʣʦʩʠʧʝʜʠʩʪʽʚ.  

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ, ʩʧʦʨʪʠʚʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ, ʜʘʪʯʠʢʠ, ʚʝʣʦʩʧʦʨʪ.  
  
  

I. ɺʉʊʋʇ  

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʩʧʦʨʪʫ ʚʠʩʦʢʠʭ ʜʦʩʷʛʥʝʥʴ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ. ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʚ ʩʧʦʨʪʠʚʥʦ-

ʪʨʝʥʫʚʘʣʴʥʠʡ ʧʨʦʮʝʩ.  

ɯʦʊ-ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʶʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʤʦʥʽʪʦʨʠʥʛ ʬʽʟʠʯʥʦʛʦ ʩʪʘʥʫ ʩʧʦʨʪʩʤʝʥʽʚ ʧʽʜ 

ʯʘʩ ʪʨʝʥʫʚʘʥʴ, ʦʧʝʨʘʪʠʚʥʦ ʘʥʘʣʽʟʫʚʘʪʠ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʪʘ ʢʦʨʠʛʫʚʘʪʠ ʪʨʝʥʫʚʘʣʴʥʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. ʎʝ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʟʘʧʦʙʽʛʘʻ 

ʧʝʨʝʥʘʚʘʥʪʘʞʝʥʥʷʤ ʽ ʪʨʘʚʤʘʤ ʩʧʦʨʪʩʤʝʥʽʚ.  

ɿ ʦʛʣʷʜʫ ʥʘ ʚʠʱʝʩʢʘʟʘʥʝ, ʨʦʟʨʦʙʢʘ IoT-ʦʨʽʻʥʪʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʾ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʩʧʦʨʪʠʚʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟ ʚʝʣʦʩʧʦʨʪʫ ʻ ʘʢʪʫʘʣʴʥʠʤ ʥʘʫʢʦʚʦ-

ʧʨʠʢʣʘʜʥʠʤ ʟʘʚʜʘʥʥʷʤ.  

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚʝʣʦʩʠʧʝʜʠʩʪʽʚ ʥʘ 

ʦʩʥʦʚʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ɯʦʊ-ʪʝʭʥʦʣʦʛʽʡ.  

ɿʘʚʜʘʥʥʷʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʻ:  

1. ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʨʽʰʝʥʴ ʫ ʩʬʝʨʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ɯʦʊ ʚ ʩʧʦʨʪʽ;  

2. ʨʦʟʨʦʙʢʘ ʘʨʭʽʪʝʢʪʫʨʠ ɯʦʊ-ʩʠʩʪʝʤʠ ʩʧʦʨʪʠʚʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ;  

3. ʜʦʙʽʨ ʜʘʪʯʠʢʽʚ ʪʘ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʩʠʩʪʝʤʠ;  

4. ʨʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʽʚ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ;  

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ ʽ ʚʧʨʦʚʘʜʞʝʥʥʽ ɯʦʊ-ʨʽʰʝʥʥʷ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʩʧʦʨʪʠʚʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ 

ʧʽʜʛʦʪʦʚʢʠ ʩʧʦʨʪʩʤʝʥʽʚ.  



Proceedings  1st international scientific and practical conference çInformation Systems and Technology: Results and 
Prospectsè (IST 2024)", March 6, 2024 - K.: FIT TSNUK, 2024. 
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II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ  

ɼʣʷ ʨʦʟʨʦʙʢʠ ɯʦʊ-ʩʠʩʪʝʤʠ ʩʧʦʨʪʠʚʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʜʘʥʽ ʱʦʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʽʜʛʦʪʦʚʢʠ ʚʝʣʦʩʠʧʝʜʠʩʪʽʚ, ʜʠʥʘʤʽʢʠ ʥʘʚʘʥʪʘʞʝʥʴ ʧʽʜ ʯʘʩ 

ʪʨʝʥʫʚʘʥʴ, ʧʦʢʘʟʥʠʢʽʚ ʬʽʟʠʯʥʦʛʦ ʩʪʘʥʫ (ʧʫʣʴʩ, ʪʠʩʢ, ʚʠʪʨʠʚʘʣʽʩʪʴ ʪʦʱʦ) ʪʘ ʾʭ ʦʧʪʠʤʘʣʴʥʠʭ 

ʟʥʘʯʝʥʴ.  

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ɯʦʊ-ʩʠʩʪʝʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ:  

1. ʜʘʪʯʠʢʠ ʧʫʣʴʩʫ, ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ, ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ;  

2. GPS-ʪʨʝʢʝʨʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ ʪʘ ʰʚʠʜʢʦʩʪʽ;  

3. ʜʘʪʯʠʢʠ ʢʘʜʝʥʩʫ (ʯʘʩʪʦʪʠ ʧʝʜʘʣʶʚʘʥʥʷ);  

4. ʘʢʪʫʘʪʦʨʠ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʤʠ ʪʨʝʥʘʞʝʨʘʤʠ;  

5. ʤʽʢʨʦʢʦʥʪʨʦʣʝʨ ʜʣʷ ʟʙʦʨʫ ʽ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ;  

ɹʫʜʝ ʨʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤʠ ʟʙʦʨʫ ʪʘ ʧʝʨʚʠʥʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʘʥʘʣʽʟʫ ʦʪʨʠʤʘʥʠʭ 

ʜʘʥʠʭ, ʧʦʨʽʚʥʷʥʥʷ ʟ ʝʪʘʣʦʥʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʩʧʦʨʪʩʤʝʥʘ ʪʘ ʨʝʢʦʤʝʥʜʦʚʘʥʠʤʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʪʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʮʽʣʴʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʤʘʶʪʴ ʙʫʪʠ 

ʜʦʩʷʛʥʫʪʽ ʚ ʧʝʚʥʠʡ ʧʝʨʽʦʜ ʪʨʝʥʫʚʘʥʴ, ʩʠʩʪʝʤʘ ʬʦʨʤʫʚʘʪʠʤʝ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʦʧʪʠʤʘʣʴʥʠʭ 

ʨʝʞʠʤʽʚ ʜʣʷ ʢʦʞʥʦʛʦ ʩʧʦʨʪʩʤʝʥʘ.   

III. ʈɽɿʋʃʔʊɸʊʀ ʊɸ ɸʅɸʃɯɿ  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʜʝ ʨʦʟʨʦʙʣʝʥʦ ʘʨʭʽʪʝʢʪʫʨʫ ɯʦʊ-ʩʠʩʪʝʤʠ ʩʧʦʨʪʠʚʥʦ-

ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟ ʚʝʣʦʩʧʦʨʪʫ, ʱʦ ʚʢʣʶʯʘʻ ʧʽʜʩʠʩʪʝʤʠ ʟʙʦʨʫ ʜʘʥʠʭ, ʧʝʨʝʜʘʯʽ ʪʘ 

ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʪʘʢʦʞ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʜʘʥʠʭ. ʉʠʩʪʝʤʘ ʟʙʦʨʫ ʜʘʥʠʭ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ: ʜʘʪʯʠʢʽʚ ʧʫʣʴʩʫ, ʪʝʤʧʝʨʘʪʫʨʠ ʪʽʣʘ, ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ; GPS-ʪʨʝʢʝʨʽʚ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʝʧʦʣʦʞʝʥʥʷ ʪʘ ʰʚʠʜʢʦʩʪʽ; ʜʘʪʯʠʢʽʚ ʢʘʜʝʥʩʫ (ʯʘʩʪʦʪʠ ʧʝʜʘʣʶʚʘʥʥʷ), ʘ ʪʘʢʦʞ 

ʜʘʪʯʠʢʽʚ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʪʨʝʥʘʞʝʨʘʭ.  

ʈʝʟʫʣʴʪʘʪʠ:  

1. ʊʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ: ʊʦʯʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘʢʠʭ 
ʧʦʢʘʟʥʠʢʽʚ ʷʢ ʧʫʣʴʩ, ʪʠʩʢ, ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʜʦʧʦʤʦʛʦʶ IoT-ʜʘʪʯʠʢʽʚ ʙʫʜʝ ʙʽʣʴʰ 

ʪʦʯʥʦʶ. ʈʝʟʫʣʴʪʘʪʠ ʜʝʤʦʥʩʪʨʫʚʘʪʠʤʫʪʴ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ, ʱʦ ʧʝʨʝʚʠʱʫʚʘʪʠʤʝ 

ʪʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ.  

2. ɺʨʘʭʫʚʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ: ɼʦʜʘʪʢʦʚʽ ʜʘʥʽ ʚʽʜ ʜʘʪʯʠʢʽʚ (ʢʘʜʝʥʩ, 

ʰʚʠʜʢʽʩʪʴ) ʜʦʟʚʦʣʠʪʴ ʨʦʟʰʠʨʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʘʥʘʣʽʟʫ ʬʽʟʠʯʥʦʛʦ ʩʪʘʥʫ 

ʩʧʦʨʪʩʤʝʥʽʚ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʥʘʚʘʥʪʘʞʝʥʴ.  

3. ʆʧʪʠʤʽʟʘʮʽʷ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ: ʈʦʟʨʦʙʣʝʥʽ ʥʘ ʦʩʥʦʚʽ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ 
ʘʣʛʦʨʠʪʤʠ ʘʚʪʦʤʘʪʠʯʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʪʨʝʥʫʚʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʜʦʟʚʦʣʠʣʠ 

ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʨʝʥʫʚʘʥʴ.  

ɸʥʘʣʽʟ:  

1. ɽʬʝʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ: IoT-ʩʠʩʪʝʤʘ ʟʘʙʝʟʧʝʯʠʪʴ ʙʽʣʴʰ ʪʦʯʥʠʡ ʪʘ 

ʧʦʚʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʧʦʨʪʩʤʝʥʽʚ.  

2. ɺʧʣʠʚ ʜʦʜʘʪʢʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ: ɸʥʘʣʽʟ ʪʘʢʠʭ ʜʘʥʠʭ ʷʢ ʢʘʜʝʥʩ ʯʠ ʰʚʠʜʢʽʩʪʴ 
ʜʦʟʚʦʣʠʪʴ ʝʬʝʢʪʠʚʥʽʰʝ ʦʮʽʥʶʚʘʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʟʘʧʦʙʽʛʪʠ ʧʝʨʝʚʪʦʤʽ ʽ 

ʪʨʘʚʤʘʤ.  

3. ʄʽʥʽʤʽʟʘʮʽʷ ʪʨʘʚʤ: ɸʚʪʦʤʘʪʠʯʥʘ ʢʦʨʝʢʮʽʷ ʥʘʚʘʥʪʘʞʝʥʴ ʩʠʩʪʝʤʦʶ ʟʘʧʦʙʽʞʠʪʴ 
ʧʝʨʝʥʘʧʨʫʞʝʥʥʷʤ ʽ ʧʝʨʝʥʘʚʘʥʪʘʞʫʚʘʥʦʩʪʽ ʩʧʦʨʪʩʤʝʥʽʚ, ʟʥʠʟʠʚʰʠ ʢʽʣʴʢʽʩʪʴ 

ʪʨʘʚʤ   



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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IV. ʆɹɻʆɺʆʈɽʅʅʗ ʊɸ ɺʀʉʅʆɺʂʀ  

ʋ ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʦʤʧʣʝʢʩʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʨʦʟʨʦʙʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ɯʦʊ-

ʩʠʩʪʝʤʠ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʩʧʦʨʪʠʚʥʦ-ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʟ ʚʝʣʦʩʧʦʨʪʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ɯʦʊ-ʪʝʭʥʦʣʦʛʽʡ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʠʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʧʦʨʪʠʚʥʦ-ʪʨʝʥʫʚʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ. 

ʉʠʩʪʝʤʘ ʧʨʦʜʝʤʦʥʩʪʨʫʻ ʚʘʛʦʤʽ ʧʝʨʝʚʘʛʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʧʽʜʭʦʜʘʤʠ.  

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ IoT-ʜʘʪʯʠʢʽʚ ʪʘ ʘʣʛʦʨʠʪʤʽʚ ʘʥʘʣʽʟʫ ʽ ʦʧʪʠʤʽʟʘʮʽʾ ʜʘʥʠʭ 

ʜʦʟʚʦʣʠʪʴ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʤʦʥʽʪʦʨʠʥʛʫ ʬʽʟʽʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʧʦʨʪʩʤʝʥʽʚ ʪʘ 

ʘʚʪʦʤʘʪʠʯʥʦ ʦʧʪʠʤʽʟʫʚʘʪʠ ʾʭ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʜ ʯʘʩ ʪʨʝʥʫʚʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ.  

ʗ  ʚʧʝʚʥʝʥʠʡ, ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʙʫʜʝ ʜʦʩʷʛʥʫʪʦ ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ, ʚʠʪʨʠʚʘʣʦʩʪʽ ʪʘ 

ʽʥʰʠʭ ʢʣʶʯʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʚʝʣʦʩʠʧʝʜʠʩʪʽʚ ʥʘ 14-27%, ʘ ʪʘʢʦʞ ʩʢʦʨʦʯʝʥʥʷ 

ʚʠʧʘʜʢʽʚ ʪʨʘʚʤʘʪʠʟʤʫ.   
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ʖʈɯʁ ʗʈʆʐɽʅʂʆ ʉʪʫʜʝʥʪ, ʙʘʢʘʣʘʚʨ ʟ ʽʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʚ ʂʠʾʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ 

ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ (ʂʠʾʚ, ʋʢʨʘʾʥʘ).   

 

ɸʅɼʈɯʁ ʆʅʀʑɽʅʂʆ ɼʦʢʪʦʨ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʚ.ʦ. ʟʘʚʽʜʫʚʘʯʘ ʢʘʬʝʜʨʠ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʽ ʪʝʭʥʦʣʦʛʽʡ. ɿʘʢʽʥʯʠʚ ʇʦʣʪʘʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺ.ɻ. ʂʦʨʦʣʝʥʢʘ (ʇʦʣʪʘʚʘ, ʋʢʨʘʾʥʘ). ʇʨʘʮʶʚʘʚ ʫ ʇʦʣʪʘʚʩʴʢʦʤʫ 

ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʪʝʭʥʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤʝʥʽ ʖʨʽʷ ʂʦʥʜʨʘʪʶʢʘ, ʘʩʠʩʪʝʥʪʦʤ, ʩʪʘʨʰʠʤ 

ʚʠʢʣʘʜʘʯʝʤ, ʜʦʮʝʥʪʦʤ (2003-2008). ɺ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʪʝʭʥʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʋʢʨʘʾʥʠ 

çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè, ʜʦʮʝʥʪʦʤ (2011 - 2014). ɺ ʂʠʾʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ 

ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʜʦʢʪʦʨʘʥʪʦʤ (2008-2011). ʅʠʥʽ ʧʨʘʮʶʻ ʧʨʦʬʝʩʦʨʦʤ ʚ 

ʂʠʾʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ. 
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Abstract. The approach to modeling the functional sustainability of an organizational system based 

on the redistribution of internal resources of the system is considered. It is proposed to use 

decision-making methods to assess the quality of the organizational system. On the basis of these 

approaches, a web application is developed to describe the structure of roles and performers of the 

organizational system, to reduce risks in case of incapacity of some elements of the system. 

Illustrations of the operation of the web application in different modes of its functioning are 

provided. The positive features of the developed software and prospects for its development are 

described. 

 

Keywords: organizational system, functional sustainability, roles. 
  
  

I. INTRODUCTION 

In today's unstable world, it is extremely important to ensure the stable operation of 

organizations and companies with corporate governance in various areas of human activity [1, 2]. 

This requirement is especially important in the context of the ever-increasing pace of changes and 

challenges that organizations have been experiencing in recent years. 

One of the important elements of ensuring the stable operation of organizations is the 

application of ideas and tools of the functional sustainability theory [3]. Different perspectives of 

FS are studied by domestic scientists Oleg Mashkov, Oleg Barabash, Yuriy Kravchenko, Valentyn 

Sobchuk, Volodymyr Pichkur and others. The Ukrainian scientist Oleksandr Dodonov and his 

scientific school consider reconfiguration as a way to ensure the system's survivability.  

The application of functional ideas to an organizational system is a new formulation of the 

problem that can significantly improve the quality of the organizational system. Providing FS using 

expert technologies and models of multicriteria optimization has scientific novelty and broad 

prospects for implementation and improvement. 

For the successful and prompt application of one of the approaches based on the ideas of 

ensuring the functional resilience of an organizational system, the author has developed a system 

for automated reconfiguration of the functionality of the organization's employees [4]. The system 

is implemented in the form of a web application Resilience, which is currently being used in test 

mode in the outsourcing IT company Blackbird. 
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II. PURPOSE OF THE WEB APPLICATION AND FEATURES OF THE PROGRAM 
IMPLEMENTATION 

The main tasks for which the web application was created are: 

- description of the company's roles structure and executives;  

- reducing the risks of failure to perform functions in the event of sudden incapacity of executors; 

- identifying the basic and additional skills of the performers. 

This application is written using the JavaScript programming language, the PERN stack 

(PostgreSQL, Express, React, and Node.js). That is, the frontend is written in React, the backend is 

written using Express and Node.js, and the database is PostgreSQL. 

The application is designed for use in enterprises to reduce the risks arising from the sudden 

absence of contractors. At the moment, the application's functionality allows: 

- add performers and roles; 

- add direct connections between them, i.e. when a performer plays a role; 

- add functional connections, i.e. when the performer has the skills to fulfill the role, but it is 

not his or her current responsibility. 

In the future, we plan to add more based on this data: 

- more detailed analytics for each role; 

- identify and analyze risks for each role. 

The web application has several modes of operation: 

Log In. When you click on the link, a login window will open and the user will be prompted 

to log in to Google. Also, while the application is in the testing stage, you can log in under a test 

account by clicking the "Test SighIn" button. 

Header. After successful login, the header will display the application logo and the user's 

avatar. There is also a Sign Out button next to the avatar, which is used to log out of the account.  

Menu. Menu items are displayed on the left side of the screen. Home, Roles, Executors. When 

you click on Roles and Executors, the corresponding drop-down lists with additional menu items open. 

The Home page displays statistics on the current system parameters. At the moment, these are 

the number of roles and the number of performers. In the future, it is planned to add the number of 

secure and high-risk roles, as well as the overall level of organization resilience. 

 
Figure 1. An interface menu item that illustrates the level of fulfillment of roles 

 

To formalize the mathematical model used in the web application, the following concepts are 

introduced: "role is critically underperforming", "role is moderately underperforming", "role is 

performing sufficiently", "role is overperforming". The All Roles page displays all added roles. 

Each role displays its icon, name, and a graphical representation of the degree of fulfillment. Roles 

that are critically underperforming (<30%) are marked in red. Roles that are moderately 

underperforming and obviously risky (>=30% and <60%), as well as those that are overperforming 
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(>90%) are marked in yellow. The roles that are moderately fulfilled (>=60% and <90%) are 

marked in green (Figure 1). 

The degree of role fulfillment is calculated by the formula: 

,/ maxvvii =l       (1) 

where -il  is the degree to which the role is performed, -iv  is the sum of skill-hours 

dedicated to the role by all performer's, and -maxv  is the required number of skill-hours. 

Clicking on any role takes you to the page of the selected role.  

On this page, you can find details of the selected role (ID, role icon, required and current 

number of skill hours per week, title, role weight, save and delete buttons) and the actors assigned 

to it.  

It should be noted that the indicator of skill-hours is used to indicate the degree fulfillment of 

role performance. That is, it is assumed that a performer with a 10-item qualification for this role 

will perform twice as much work per hour as another performer with a 5-item qualification. 

The Add role page contains the items required to add a role. 

On the All executors page, similar to the roles, all executives and their workload with the 

organization's functionality are displayed. Executives who are critically underloaded (<15%) or 

overloaded (>90%) are marked in red. Yellow indicates those who are moderately underloaded 

(>=15% and <40%). Green marks those that are optimally loaded (>=40% and <90%).  

When you go to the page of any performer, you can see sections of general information about the 

performer (ID, photo, Name, employment, save and delete buttons), as well as their list of skills. Each 

skill corresponds to a role. If a skill is checked, it means that the role is performed by the performer. 

Otherwise, it is a skill that is not a direct responsibility but can be used in the case of risk apears. 

It should be noted that each skill has a qualification indicator and the number of hours per 

week devoted to its implementation. 

On the Add executor page, similar to the roles, the items required to add an executor are 

indicated. 

III. RESULTS AND ANALYSIS  

A traditional indicator of management quality exists for closed (stable) cybernetic systems, 

within certain limits of variables, with a system structure that meets the goals. If the functional 

stability of this system is lost, the concept of management quality does not exist, and the new 

structure will have its own management quality. To ensure the reliable functioning of the described 

model, the organizational system requires formal and documented assignment of responsibility for 

the performance of tasks by employees. 

You use of the developed web application is allowed: 

- Allocate and reallocate functions that are necessary to fulfill roles; 

- Determine the level of workload of performers, their ability to fulfill roles; 

- Regulate the team of actors in the performance of the current task; 

- Dynamically reduce the risks of failure to fulfill the current tasks facing the system. 

In addition, the web application has the following positive features: 

- Ease of implementation; 

- Ease of use; 

- Friendly interface; 

- Quickly find a replacement for any role; 

- Dynamic reconfiguration of interactions between performers. 

It should be noted that in the process of functioning in real conditions, the situation described 

in this paper may differ significantly from the idealized one. In the case of temporary or long-term 

failure of a system element, all functions that should be performed by this element may not be 
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performed by the system. To fulfill them, it is necessary to make a decision on the redistribution of 

functions or their replacement. 

IV. DISCUSSION AND CONCLUSIONS 

Functional resilience is an important characteristic of a complex system along with other 

aspects that indicate the level of stability and protection of the system from external threats: 

stability of operation, reliability, survivability and fault tolerance. First of all, functional resilience 

indicates the ability of a complex system to maintain a given level of performance of the functions 

for which the system is intended, despite damage, information influences, management errors, 

failures of some technical subsystems, equipment malfunctions, various disturbances, etc. In 

particular, adequate approaches to assessing the quality of the system's functioning allow 

formalizing the task of ensuring functional stability and responding to external influences in a 

timely manner. 

The described web application describes the structure of interconnections between elements 

of the organizational system, as well as information and management flows in the organizational 

system, in order to automate the reconfiguration of the management system if necessary. 
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ɼɽʎɽʅʊʈɸʃɯɿʆɺɸʅɸ ʇʃɸʊʌʆʈʄɸ ʃʆɻɯʉʊʀʏʅʆɻʆ ʋʇʈɸɺʃɯʅʅʗ 
ʇʈʆɽʂʊɸʄʀ ɿɸ ɼʆʇʆʄʆɻʆʖ IOT ʊɽʍʅʆʃʆɻɯʁ 
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ɸʥʦʪʘʮʽʷ. ʋ ʮʽʡ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʦ ʟʥʘʯʝʥʥʷ ʣʦʛʽʩʪʠʢʠ, ʧʝʨʝʚʘʛʠ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ 

ʧʽʜʭʦʜʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ IoT ʪʝʭʥʦʣʦʛʽʡ ʧʨʠ ʧʦʙʫʜʦʚʽ ʧʣʘʪʬʦʨʤ ʫʧʨʘʚʣʽʥʥʷ ʣʦʛʽʩʪʠʯʥʠʤʠ 

ʧʨʦʝʢʪʘʤʠ, ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ ʱʦʜʦ ʽʩʥʫʶʯʠʭ ʨʽʰʝʥʴ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ 

ʧʣʘʪʬʦʨʤ ʣʦʛʽʩʪʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ, ʚʠʟʥʘʯʝʥʦ ʧʝʨʩʧʝʢʪʠʚʥʽ ʥʘʧʨʷʤʢʠ ʧʦʜʘʣʴʰʦʾ 

ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʤʘʨʪ-ʣʦʛʽʩʪʠʢʘ (smart logistics), ʙʣʦʢʯʝʡʥ (blockchain), ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ (IoT) 
  
  

I. ɺʉʊʋʇ 

ɿʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʣʦʛʽʩʪʠʢʘ ʟʥʘʯʥʦ ʚʠʨʦʩʣʘ, ʨʘʮʽʦʥʘʣʽʟʫʚʘʣʘʩʷ ʪʘ ʩʪʘʣʘ ʢʣʶʯʦʚʠʤ 

ʬʘʢʪʦʨʦʤ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʪʘ ʝʢʦʥʦʤʽʯʥʦʛʦ ʫʩʧʽʭʫ ʤʘʡʞʝ ʜʣʷ ʚʩʽʭ ʢʦʤʧʘʥʽʡ 

(ʧʨʦʤʠʩʣʦʚʽʩʪʴ, ʪʦʨʛʽʚʣʷ, ʙʫʜʽʚʥʠʮʪʚʦ, ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʩʬʝʨʘ ʧʦʩʣʫʛ). ʃʘʥʮʶʛ 

ʧʦʩʪʘʯʘʥʥʷ ʥʝ ʪʽʣʴʢʠ ʩʪʘʚ ʮʝʥʪʨʦʤ ʫʚʘʛʠ ʝʢʦʥʦʤʽʩʪʽʚ, ʘʣʝ ʡ ʢʦʤʧʘʥʽʾ ʚʠʪʨʘʯʘʶʪʴ ʚʩʝ ʙʽʣʴʰʫ 

ʯʘʩʪʠʥʫ ʩʚʦʛʦ ʦʙʦʨʦʪʫ ʥʘ ʣʦʛʽʩʪʠʢʫ ʪʘ ʦʩʦʙʣʠʚʦ ʥʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ. ʗʢ ʬʘʟʘ ʜʦʩʪʘʚʢʠ 

ʧʨʦʜʫʢʪʽʚ ʪʘ/ʘʙʦ ʧʦʩʣʫʛ ʢʽʥʮʝʚʠʤ ʩʧʦʞʠʚʘʯʘʤ, ʣʘʥʮʶʞʦʢ ʧʦʩʪʘʯʘʥʥʷ ð ʮʝ ʪʝ, ʷʢ ʩʫʯʘʩʥʽ 

ʢʦʤʧʘʥʽʾ ʧʝʨʝʪʚʦʨʶʶʪʴ ʩʠʨʦʚʠʥʫ ʥʘ ʛʦʪʦʚʽ ʪʦʚʘʨʠ ʪʘ ʧʦʩʣʫʛʠ ʜʣʷ ʢʣʽʻʥʪʽʚ. ʅʘʩʧʨʘʚʜʽ, 

ʧʦʯʠʥʘʶʯʠ ʟ ʚʠʜʦʙʫʪʢʫ ʨʝʩʫʨʩʽʚ, ʯʝʨʝʟ ʾʭ ʧʝʨʝʨʦʙʢʫ ʘʙʦ ʚʠʨʦʙʥʠʮʪʚʦ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥʠ, 

ʟʙʠʨʘʥʥʷ ʮʠʭ ʯʘʩʪʠʥ ʫ ʛʦʪʦʚʫ ʧʨʦʜʫʢʮʽʶ, ʘʞ ʜʦ ʧʨʦʜʘʞʫ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʛʦʪʦʚʦʾ 

ʧʨʦʜʫʢʮʽʾ ʩʧʦʞʠʚʘʯʝʚʽ, ð ʣʘʥʮʶʛ ʧʦʩʪʘʯʘʥʥʷ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʮʝʥʪʨʽ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʃʦʛʽʩʪʠʯʥʽ ʢʦʤʧʘʥʽʾ ʘʜʘʧʪʫʚʘʣʠ ʩʚʦʾ ʧʨʦʮʝʩʠ ʜʦ ʜʠʥʘʤʽʢʠ ʤʦʤʝʥʪʫ, ʱʦʙ ʚʠʞʠʪʠ ʥʘ ʜʫʞʝ 

ʢʦʥʢʫʨʝʥʪʥʦʤʫ ʨʠʥʢʫ. ʄʦʚʘ ʡʜʝ ʥʝ ʣʠʰʝ ʧʨʦ ʽʥʪʝʛʨʘʮʽʶ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʘ ʡ ʧʨʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʣʠʢʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʧʨʠ ʚʠʙʦʨʽ ʮʠʬʨʦʚʽʟʘʮʽʾ ʷʢ ʯʘʩʪʠʥʠ ʙʘʯʝʥʥʷ ʽʥʜʫʩʪʨʽʾ 4.0 

[1]. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʧʝʨʝʚʝʟʝʥʴ ʦʮʽʥʶʻʪʴʩʷ ʩʠʩʪʝʤʦʶ ʧʦʢʘʟʥʠʢʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ 

ʪʘʢʦʞ ʧʨʠʜʽʣʷʶʪʴ ʥʘʩʪʫʧʥʠʤ: ʪʨʠʚʘʣʽʩʪʴ ʪʘ ʩʚʦʻʯʘʩʥʽʩʪʴ ʜʦʩʪʘʚʢʠ ʚʘʥʪʘʞʽʚ; ʚʪʨʘʪʘ ʚʘʥʪʘʞʫ 

ʚ ʧʨʦʮʝʩʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ; ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦ-

ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʤʝʭʘʥʽʟʤʽʚ; ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʧʝʨʝʚʝʟʝʥʴ; ʩʦʙʽʚʘʨʪʽʩʪʴ ʜʦʩʪʘʚʢʠ, ʧʨʠʙʫʪʦʢ 

[2]. 

ʇʦʩʝʨʝʜʥʠʮʪʚʦ ʤʽʞ ʘʚʪʦʥʦʤʥʠʤʠ ʘʛʝʥʪʘʤʠ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʚʫʟʣʠ ʚ ʤʝʨʝʞʽ 

ʧʦʩʪʘʯʘʥʥʷ, ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʷʢ ʙʽʣʴʰ ʧʨʠʨʦʜʥʠʡ ʧʽʜʭʽʜ ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʣʘʥʮʶʛʦʤ 

ʧʦʩʪʘʯʘʥʥʷ. ɸʚʪʦʥʦʤʥʝ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʚʘʨʽʘʥʪ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʨʦʩʪʘʶʯʦʾ 

ʩʢʣʘʜʥʦʩʪʽ ʪʘ ʜʠʥʘʤʽʢʠ ʣʘʥʮʶʛʽʚ ʧʦʩʪʘʚʦʢ. ɸʚʪʦʥʦʤʥʝ ʢʝʨʫʚʘʥʥʷ ï ʮʝ ʧʨʦʮʝʩʠ 

ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚ ʽʻʨʘʨʭʽʯʥʠʭ ʩʪʨʫʢʪʫʨʘʭ. ɺʦʥʦ ʧʝʨʝʜʙʘʯʘʻ 
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ʚʟʘʻʤʦʜʽʶʯʽ ʝʣʝʤʝʥʪʠ ʚ ʥʝʜʝʪʝʨʤʽʥʦʚʘʥʠʭ ʩʠʩʪʝʤʘʭ, ʷʢʽ ʚʦʣʦʜʽʶʪʴ ʟʜʘʪʥʽʩʪʶ ʪʘ ʤʦʞʣʠʚʽʩʪʶ 

ʩʘʤʦʩʪʽʡʥʦ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ. ʄʝʪʦʶ ʘʚʪʦʥʦʤʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʻ ʜʦʩʷʛʥʝʥʥʷ ʧʽʜʚʠʱʝʥʦʾ 

ʩʪʽʡʢʦʩʪʽ ʪʘ ʧʦʟʠʪʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚʩʽʻʾ ʩʠʩʪʝʤʠ ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʪʘ ʛʥʫʯʢʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʜʠʥʘʤʽʢʦʶ ʪʘ ʩʢʣʘʜʥʽʩʪʶ [3]. 

II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ 

ɼʣʷ ʨʦʟʨʦʙʢʠ ʧʣʘʪʬʦʨʤʠ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʘʥʽ, ʦʪʨʠʤʘʥʽ ʟ ʝʤʫʣʷʮʽʾ IoT 

ʧʨʠʩʪʨʦʾʚ ʪʘ ʙʣʦʢʯʝʡʥ ʧʣʘʪʬʦʨʤ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʣʦʛʽʩʪʠʯʥʠʭ ʦʧʝʨʘʮʽʡ ʽ ʧʨʦʮʝʩʽʚ 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ, ʟʦʢʨʝʤʘ Ethereum, ʱʦ ʻ ʙʣʦʢʯʝʡʥ-ʤʝʨʝʞʝʶ ʟ ʤʦʞʣʠʚʽʩʪʶ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʧʦʚʝʜʽʥʢʠ ʪʨʘʥʟʘʢʮʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʜʫ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʽʚ [4]. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʝʤʫʣʷʮʽʾ ʜʦʟʚʦʣʷʻ ʜʝʪʘʣʴʥʦ ʘʥʘʣʽʟʫʚʘʪʠ ʧʦʚʝʜʽʥʢʫ ʩʠʩʪʝʤʠ ʚ 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʫʤʦʚʘʭ. 

ʄʝʪʦʜʦʣʦʛʽʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʣʦʛʽʩʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʟʦʢʨʝʤʘ ʤʽʥʽʤʽʟʘʮʽʾ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʘʣʴʥʦʛʦ, ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʜʦʩʪʘʚʢʠ, ʜʦʚʘʥʪʘʞʝʥʥʷ ʪʘ ʧʨʽʦʨʠʪʝʟʘʮʽʾ (ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ) 

ʚʘʥʪʘʞʽʚ. ɿʘʣʝʞʥʦ ʚʽʜ ʩʮʝʥʘʨʽʶ ʣʦʛʽʩʪʠʢʠ ʪʘ ʫʤʦʚ (ʦʙʤʝʞʝʥʴ), ʧʣʘʪʬʦʨʤʘ ʚʠʢʦʥʫʻ ʘʣʛʦʨʠʪʤ 

ʚʠʙʦʨʫ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʦʛʦ ʤʝʪʦʜʫ ʦʧʪʠʤʽʟʘʮʽʾ ʩʝʨʝʜ ʽʥʪʝʛʨʦʚʘʥʠʭ ʚ ʥʝʾ, ʟʦʢʨʝʤʘ ʤʝʪʦʜʠ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ. 

III. ʈɽɿʋʃʔʊɸʊʀ ʊɸ ɸʅɸʃɯɿ 

ɸʥʘʣʽʟ ʧʦʢʘʟʫʻ, ʱʦ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʽ ʧʣʘʪʬʦʨʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ IoT ʪʘ ʙʣʦʢʯʝʡʥ 

ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʦʛʽʩʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʟʘʙʝʟʧʝʯʠʪʠ 

ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʨʦʟʦʨʦʩʪʽ ʪʘ ʙʝʟʧʝʢʠ ʜʘʥʠʭ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʤʝʪʦʜʽʚ 

ʦʧʪʠʤʽʟʘʮʽʾ, ʪʘʢʠʭ ʷʢ ʤʽʥʽʤʽʟʘʮʽʷ ʩʧʦʞʠʚʘʥʥʷ ʧʘʣʴʥʦʛʦ ʯʝʨʝʟ ʦʧʪʠʤʘʣʴʥʠʡ ʚʠʙʽʨ ʤʘʨʰʨʫʪʽʚ 

ʘʙʦ ʜʦʚʘʥʪʘʞʝʥʥʷ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʦʩʪʽ, ʩʧʨʠʷʶʪʴ ʟʥʠʞʝʥʥʶ 

ʚʠʪʨʘʪ ʥʘ ʣʦʛʽʩʪʠʢʫ. 

ʎʷ ʨʦʙʦʪʘ ʧʨʦʧʦʥʫʻʪʴʩʷ ʷʢ ʢʦʥʮʝʧʪʫʘʣʴʥʘ ʦʩʥʦʚʘ ʜʣʷ ʨʦʟʚʠʪʢʫ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʥʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ ʧʣʘʪʬʦʨʤʠ ʣʦʛʽʩʪʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ, 

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʝ IoT ʪʘ ʙʣʦʢʯʝʡʥ ʪʝʭʥʦʣʦʛʽʾ ʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠʤʝ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʝʨʝʚʝʟʝʥʴ ʟʘʚʜʷʢʠ ʽʥʪʝʛʨʘʮʽʾ ʤʝʪʦʜʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʧʽʜ ʧʝʚʥʽ ʩʮʝʥʘʨʽʾ ʟʘ ʧʝʚʥʠʭ 

ʫʤʦʚ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʮʽʻʾ ʪʝʤʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʣʘʪʬʦʨʤʘ ʥʘʜʘʩʪʴ ʟʤʦʛʫ ʟʥʠʟʠʪʠ ʚʘʨʪʽʩʪʴ 

ʜʦʩʪʘʚʢʠ, ʟʙʽʣʴʰʠʪʠ ʧʨʠʙʫʪʦʢ ʣʦʛʽʩʪʠʯʥʠʭ ʢʦʤʧʘʥʽʡ, ʧʽʜʚʠʱʠʪʠ ʩʪʫʧʽʥʴ ʟʘʜʦʚʦʣʝʥʦʩʪʽ 

ʢʣʽʻʥʪʽʚ-ʫʯʘʩʥʠʢʽʚ ʣʘʥʮʶʞʢʘ ʧʦʩʪʘʚʦʢ ʪʘ ʟʤʝʥʰʠʪʠ ʰʢʦʜʫ ʜʣʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʈʝʘʣʽʟʘʮʽʷ ʧʣʘʪʬʦʨʤʠ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʥʥʷ ʚ ʧʦʜʘʣʴʰʦʤʫ ʪʘʢʦʞ, ʡʤʦʚʽʨʥʦ, ʜʦʟʚʦʣʷʪʴ 

ʚʠʷʚʠʪʠ ʜʦʜʘʪʢʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʚ ʢʦʥʪʝʢʩʪʽ 

ʣʘʥʮʶʞʢʘ ʧʦʩʪʘʚʦʢ, ʪʘʢʽ ʷʢ ʨʽʟʥʽ ʨʽʚʥʽ ʽʻʨʘʨʭʽʾ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ, ʨʽʟʥʽ ʪʠʧʦʣʦʛʽʾ ʢʣʽʻʥʪʽʚ ʪʘ 

ʩʮʝʥʘʨʽʾ ʩʤʘʨʪ-ʣʦʛʽʩʪʠʢʠ, ʪʦʱʦ. ʎʝ ʚ ʩʚʦʶ ʯʝʨʛʫ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʚʠʷʚʠʪʠ ʥʦʚʽ ʧʨʦʙʣʝʤʠ ʽ 

ʩʬʦʨʤʫʣʶʚʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʥʘʧʨʷʤʢʠ ʜʦʩʣʽʜʞʝʥʴ. 

IV. ʆɹɻʆɺʆʈɽʅʅʗ ʊɸ ɺʀʉʅʆɺʂʀ 

ɼʝʮʝʥʪʨʘʣʽʟʦʚʘʥʽ ʧʣʘʪʬʦʨʤʠ ʣʦʛʽʩʪʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ IoT 

ʪʘ ʙʣʦʢʯʝʡʥ ʪʝʭʥʦʣʦʛʽʡ ʚʽʜʢʨʠʚʘʶʪʴ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʣʦʛʽʩʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʇʝʨʝʚʘʛʠ ʪʘʢʠʭ ʩʠʩʪʝʤ ʚʢʣʶʯʘʶʪʴ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʟʦʨʦʩʪʽ ʣʘʥʮʶʛʘ 

ʧʦʩʪʘʯʘʥʴ, ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ. 



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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ʇʨʦʙʣʝʤʠ, ʟ ʷʢʠʤʠ ʤʦʞʫʪʴ ʟʽʪʢʥʫʪʠʩʷ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʽ ʧʣʘʪʬʦʨʤʠ, ʟʦʢʨʝʤʘ ʧʠʪʘʥʥʷ ʾʭ 

ʧʽʜʪʨʠʤʢʠ ʪʘ ʦʥʦʚʣʝʥʥʷ, ʚʠʤʘʛʘʶʪʴ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʪʝʭʥʽʯʥʠʭ 

ʨʽʰʝʥʴ. 

ɸʚʪʦʤʘʪʠʟʦʚʘʥʽ ʤʝʪʦʜʠ ʦʧʪʠʤʽʟʘʮʽʾ, ʪʘʢʽ ʷʢ ʤʘʪʝʤʘʪʠʯʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʤʘʰʠʥʥʝ 

ʥʘʚʯʘʥʥʷ, ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʣʦʛʽʩʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʢʦʥʢʫʨʝʥʪʥʽ ʧʝʨʝʚʘʛʠ ʪʘ ʙʽʣʴʰ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʽʥʜʫʩʪʨʽʾ ʣʦʛʽʩʪʠʢʠ ʚ ʤʘʡʙʫʪʥʴʦʤʫ. 
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ɸʥʦʪʘʮʽʷ. ɽʚʦʣʶʮʽʡʥʽ ʦʙʯʠʩʣʝʥʥʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʠʥʮʠʧʠ ʥʘʪʫʨʘʣʴʥʦʛʦ ʚʽʜʙʦʨʫ ʪʘ 

ʛʝʥʝʪʠʢʠ, ʨʦʟʨʦʙʣʷʶʪʴ ʨʽʰʝʥʥʷ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʧʦʰʫʢʦʚʠʭ ʟʘʜʘʯ ʫ ʬʽʥʘʥʩʘʭ, ʧʦʯʠʥʘʶʯʠ 

ʟ 1950-ʭ. ɯʥʪʝʛʨʫʶʯʠʩʴ ʟ ʤʘʰʠʥʥʠʤ ʥʘʚʯʘʥʥʷʤ ʪʘ ʰʪʫʯʥʠʤ ʽʥʪʝʣʝʢʪʦʤ, ʝʚʦʣʶʮʽʡʥʽ 

ʦʙʯʠʩʣʝʥʥʷ ʚʽʜʢʨʠʚʘʶʪʴ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʫ ʬʽʥʘʥʩʘʭ. ɺʦʥʠ 

ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʛʥʫʯʢʠʭ, ʘʜʘʧʪʠʚʥʠʭ ʤʦʜʝʣʝʡ, ʱʦ ʤʦʞʫʪʴ ʝʬʝʢʪʠʚʥʦ ʩʠʤʫʣʶʚʘʪʠ ʪʘ 

ʧʨʦʛʥʦʟʫʚʘʪʠ ʨʠʥʢʦʚʫ ʧʦʚʝʜʽʥʢʫ, ʦʧʪʠʤʽʟʫʚʘʪʠ ʽʥʚʝʩʪʠʮʽʡʥʽ ʩʪʨʘʪʝʛʽʾ ʪʘ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ 

ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ, ʚʨʘʭʦʚʫʶʯʠ ʜʠʥʘʤʽʯʥʽ ʨʠʥʢʦʚʽ ʫʤʦʚʠ. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ. ɽʚʦʣʶʮʽʡʥʽ ʦʙʯʠʩʣʝʥʥʷ, ʥʘʪʫʨʘʣʴʥʠʡ ʚʽʜʙʽʨ, ʛʝʥʝʪʠʯʥʽ ʘʣʛʦʨʠʪʤʠ, 

ʦʧʪʠʤʽʟʘʮʽʡʥʽ ʟʘʜʘʯʽ, ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ. 
  
  

I.ɺʉʊʋʇ 

ɽʚʦʣʶʮʽʡʥʽ ʦʙʯʠʩʣʝʥʥʷ ï ʮʝ ʛʘʣʫʟʴ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʥʘʫʢʠ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʝʭʘʥʽʟʤʠ 

ʥʘʪʫʨʘʣʴʥʦʛʦ ʚʽʜʙʦʨʫ ʪʘ ʛʝʥʝʪʠʢʠ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ ʪʘ ʧʦʰʫʢʦʚʠʭ ʟʘʜʘʯ. 

ʆʩʥʦʚʥʘ ʽʜʝʷ ʧʦʣʷʛʘʻ ʫ ʩʪʚʦʨʝʥʥʽ ʧʦʧʫʣʷʮʽʾ ʨʽʰʝʥʴ, ʷʢʽ ʝʚʦʣʶʮʽʦʥʫʶʪʴ ʯʝʨʝʟ ʧʨʦʮʝʩʠ, 

ʧʦʜʽʙʥʽ ʜʦ ʧʨʠʨʦʜʥʦʛʦ ʚʽʜʙʦʨʫ ï ʪʘʢʽ ʷʢ ʤʫʪʘʮʽʷ, ʢʨʦʩʠʥʛʦʚʝʨ (ʩʭʨʝʱʫʚʘʥʥʷ) ʪʘ ʩʝʣʝʢʮʽʷ. 

ʂʦʥʮʝʧʮʽʷ ʝʚʦʣʶʮʽʡʥʠʭ ʦʙʯʠʩʣʝʥʴ ʟʘʨʦʜʠʣʘʩʷ ʫ 1950-ʭ ʽ 1960-ʭ ʨʦʢʘʭ, ʢʦʣʠ ʜʦʩʣʽʜʥʠʢʠ, ʪʘʢʽ 

ʷʢ ɼʞʦʥ ɻʦʣʣʘʥʜ, ʧʦʯʘʣʠ ʝʢʩʧʝʨʠʤʝʥʪʫʚʘʪʠ ʟ ʘʣʛʦʨʠʪʤʘʤʠ, ʱʦ ʽʤʽʪʫʶʪʴ ʧʨʠʨʦʜʥʠʡ ʚʽʜʙʽʨ ʪʘ 

ʛʝʥʝʪʠʯʥʽ ʧʨʦʮʝʩʠ.  

ʋ 1990-ʪʽ ʨʦʢʠ ʪʘ ʥʘ ʧʦʯʘʪʢʫ 2000-ʭ ʨʦʢʽʚ ʝʚʦʣʶʮʽʡʥʽ ʦʙʯʠʩʣʝʥʥʷ ʧʦʯʘʣʠ ʘʢʪʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʫ ʬʽʥʘʥʩʦʚʽʡ ʩʬʝʨʽ [1]. ɺʦʥʠ ʩʪʘʣʠ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʣʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʟʘʚʜʘʥʴ, ʪʘʢʠʭ ʷʢ: ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʬ̔ ʥʘʥʩʦʚʠʭ ʨʠʥʢʽʚ ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʘʣʛʦʨʠʪʤʽʚ 

ʜʣʷ ʘʥʘʣʽʟʫ ʽʩʪʦʨʠʯʥʠʭ ʜʘʥʠʭ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʮʽʥʦʚʠʭ ʨʫʭʽʚ; ʦʧʪʠʤʽʟʘʮʽʷ ʧʦʨʪʬʝʣʷ ï 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʚʦʣʶʮʽʡʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʧʦʨʪʬʝʣʽʚ 

ʘʢʪʠʚʽʚ; ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʚʦʣʶʮʽʡʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʜʣʷ ʦʮʽʥʢʠ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ. 

mailto:goodiniv@ukr.net
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ʋ ʩʫʯʘʩʥʠʡ ʯʘʩ ʝʚʦʣʶʮʽʡʥʽ ʦʙʯʠʩʣʝʥʥʷ ʧʨʦʜʦʚʞʫʶʪʴ ʨʦʟʚʠʚʘʪʠʩʷ, ʽʥʪʝʛʨʫʶʯʠʩʴ ʟ 

ʽʥʰʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ, ʪʘʢʠʤʠ ʷʢ ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ ʪʘ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ. ʎʝ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʱʝ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʪʘ ʪʦʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʫ ʬʽʥʘʥʩʦʚʽʡ ʩʬʝʨʽ 

[2]. 

ʄʽʞ ʝʚʦʣʶʮʽʡʥʠʤʠ ʦʙʯʠʩʣʝʥʥʷʤʠ ʪʘ ʩʠʩʪʝʤʥʦʶ ʜʠʥʘʤʽʢʦʶ ʽʩʥʫʻ ʟʚôʷʟʦʢ, ʱʦ ʧʦʣʷʛʘʻ ʚ 

ʾʭ ʟʜʘʪʥʦʩʪʽ ʤʦʜʝʣʶʚʘʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʩʢʣʘʜʥʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʟʤʽʥʶʶʪʴʩʷ ʚ ʯʘʩʽ.  

ʉʠʩʪʝʤʥʘ ʜʠʥʘʤʽʢʘ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʤʦʜʝʣʽ ʚʟʘʻʤʦʜʽʡ ʪʘ ʟʚʦʨʦʪʥʠʭ ʟʚôʷʟʢʽʚ ʫ 

ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤʘʭ. ʎʝ ʦʩʦʙʣʠʚʦ ʢʦʨʠʩʥʦ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʜʠʥʘʤʽʯʥʦʾ ʧʦʚʝʜʽʥʢʠ ʩʠʩʪʝʤ, ʾʭ 

ʩʪʨʫʢʪʫʨʠ ʪʘ ʟʘʣʝʞʥʦʩʪʝʡ ʤʽʞ ʨʽʟʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. ɽʚʦʣʶʮʽʡʥʽ ʦʙʯʠʩʣʝʥʥʷ ʞ, ʥʘʚʧʘʢʠ, 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʩʦʙʠ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʮʠʭ ʤʦʜʝʣʝʡ ʪʘ ʘʜʘʧʪʘʮʽʾ ʜʦ ʥʦʚʠʭ ʜʘʥʠʭ ʯʠ ʫʤʦʚ. 

ɽʚʦʣʶʮʽʡʥʽ ʘʣʛʦʨʠʪʤʠ, ʷʢʽ ʻ ʯʘʩʪʠʥʦʶ ʝʚʦʣʶʮʽʡʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʝʬʝʢʪʠʚʥʽ ʫ ʧʦʰʫʢʫ 

ʦʧʪʠʤʘʣʴʥʠʭ ʨʽʰʝʥʴ ʫ ʩʢʣʘʜʥʠʭ, ʙʘʛʘʪʦʚʠʤʽʨʥʠʭ ʧʨʦʩʪʦʨʘʭ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʠʩʪʝʤʥʫ 

ʜʠʥʘʤʽʢʫ, ʤʦʞʥʘ ʘʥʘʣʽʟʫʚʘʪʠ ʥʘʩʣʽʜʢʠ ʮʠʭ ʨʽʰʝʥʴ ʪʘ ʾʭ ʚʧʣʠʚ ʥʘ ʩʠʩʪʝʤʫ ʚ ʮʽʣʦʤʫ. 

ɯʥʪʝʛʨʘʮʽʷ ʝʚʦʣʶʮʽʡʥʠʭ ʦʙʯʠʩʣʝʥʴ ʟ ʩʠʩʪʝʤʥʦʶ ʜʠʥʘʤʽʢʦʶ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ 

ʤʦʜʝʣʽ, ʷʢʽ ʤʦʞʫʪʴ ʘʜʘʧʪʫʚʘʪʠʩʷ ʪʘ ʥʘʚʯʘʪʠʩʷ ʥʘ ʦʩʥʦʚʽ ʥʦʚʠʭ ʜʘʥʠʭ. ʎʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʫ 

ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʪʘ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ, ʜʝ ʫʤʦʚʠ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʶʪʴʩʷ. 

ɺʟʘʻʤʦʜʽʷ ʤʽʞ ʝʚʦʣʶʮʽʡʥʠʤʠ ʦʙʯʠʩʣʝʥʥʷʤʠ ʪʘ ʩʠʩʪʝʤʥʦʶ ʜʠʥʘʤʽʢʦʶ ʩʪʚʦʨʶʻ ʧʦʪʫʞʥʽ 

ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʩʢʣʘʜʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʱʦ ʟʤʽʥʶʶʪʴʩʷ ʚ ʯʘʩʽ. 

ʇʝʨʰʠʡ ʚʠʧʘʜʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʚʦʣʶʮʽʡʥʠʭ ʦʙʯʠʩʣʝʥʴ (EC) ʫ ʝʢʦʥʦʤʽʮʽ ʜʘʪʫʻʪʴʩʷ 

1980-ʤʠ ʨʦʢʘʤʠ [3]. ɸʚʪʦʨʠ ʚʠʢʦʨʠʩʪʘʣʠ ʛʝʥʝʪʠʯʥʽ ʘʣʛʦʨʠʪʤʠ (GA) ʜʣʷ ʨʦʟʨʦʙʢʠ ʩʪʨʘʪʝʛʽʡ 

ʜʣʷ ʧʦʚʪʦʨʶʚʘʥʦʾ ʜʠʣʝʤʠ ʫʚôʷʟʥʝʥʦʛʦ (IPD). ɿ ʪʠʭ ʧʽʨ ʪʝʭʥʽʢʠ EC ʫ ʝʢʦʥʦʤʽʮʽ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʫ ʪʘʢʠʭ ʦʙʣʘʩʪʷʭ, ʷʢ ʤʘʢʨʦʝʢʦʥʦʤʽʢʘ, ʝʢʦʥʦʤʝʪʨʠʢʘ, ʪʝʦʨʽʷ ʽʛʦʨ, ʘʫʢʮʽʦʥʠ, 

ʥʘʚʯʘʥʥʷ ʪʘ ʤʦʜʝʣʽ ʥʘ ʙʘʟʽ ʘʛʝʥʪʽʚ. ɯʩʥʫʻ ʥʘʚʽʪʴ ʪʘʢʠʡ ʥʘʧʨʷʤʦʢ ʫ ʝʢʦʥʦʤʽʮʽ, ʷʢ çɽʚʦʣʶʮʽʡʥʘ 

ʝʢʦʥʦʤʽʢʘè, ʧʽʜʭʽʜ ʷʢʦʾ ʜʦ ʝʢʦʥʦʤʽʯʥʠʭ ʧʠʪʘʥʴ ʚʢʣʶʯʘʻ ʢʦʥʮʝʧʮʽʾ ʝʚʦʣʶʮʽʾ, ʘʣʝ ʥʝ 

ʦʙʦʚôʷʟʢʦʚʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʪʝʭʥʽʢʘʭ EC. 

II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ 

ʊʝʦʨʽʷ ɯʛʦʨ. ʊʝʦʨʽʷ ʽʛʦʨ ʻ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʚ ʝʢʦʥʦʤʽʮʽ ʪʘ ʬʽʥʘʥʩʘʭ [4], ʷʢʠʡ 

ʜʦʧʦʤʘʛʘʻ ʨʦʟʫʤʽʪʠ ʪʘ ʤʦʜʝʣʶʚʘʪʠ ʩʪʨʘʪʝʛʽʯʥʫ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʘʛʝʥʪʘʤʠ ʯʠ ʛʨʘʚʮʷʤʠ. ɼʣʷ 

ʢʦʞʥʦʾ ʢʦʤʙʽʥʘʮʽʾ ʩʪʨʘʪʝʛʽʡ ʧʝʨʝʜʙʘʯʝʥʽ ʧʝʚʥʽ ʚʠʧʣʘʪʠ ʘʙʦ ʨʝʟʫʣʴʪʘʪʠ. ʎʷ ʪʝʦʨʽʷ ʜʦʟʚʦʣʷʻ 

ʘʥʘʣʽʟʫʚʘʪʠ, ʷʢ ʨʽʰʝʥʥʷ ʦʜʥʦʛʦ ʛʨʘʚʮʷ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʽʥʰʠʭ ʛʨʘʚʮʽʚ, ʪʘ ʚʠʟʥʘʯʘʪʠ 

ʦʧʪʠʤʘʣʴʥʽ ʩʪʨʘʪʝʛʽʾ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ. 

ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʨʽʰʝʥʴ ʫ ʪʝʦʨʽʾ ʽʛʦʨ ʻ ʝʢʚʽʣʽʙʨʽʫʤ ʅʝʰʘ. ʎʝ ʩʠʪʫʘʮʽʷ, ʚ ʷʢʽʡ ʞʦʜʝʥ 

ʛʨʘʚʝʮʴ ʥʝ ʤʘʻ ʩʪʠʤʫʣʽʚ ʟʤʽʥʶʚʘʪʠ ʩʚʦʶ ʩʪʨʘʪʝʛʽʶ, ʚʨʘʭʦʚʫʶʯʠ ʩʪʨʘʪʝʛʽʾ ʽʥʰʠʭ ʛʨʘʚʮʽʚ. ʎʷ 

ʢʦʥʮʝʧʮʽʷ ʩʪʘʣʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʶ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʩʪʨʘʪʝʛʽʯʥʦʾ ʚʟʘʻʤʦʜʽʾ ʫ ʬʽʥʘʥʩʘʭ ʪʘ 

ʝʢʦʥʦʤʽʮʽ. 

ɺʽʜʛʘʣʫʞʝʥʥʷ ʪʨʘʜʠʮʽʡʥʦʾ ʪʝʦʨʽʾ ʽʛʦʨ, ʝʚʦʣʶʮʽʡʥʘ ʪʝʦʨʽʷ ʽʛʦʨ, ʙʫʣʘ ʚʧʝʨʰʝ ʟʘʩʪʦʩʦʚʘʥʘ 

ʚ ʙʽʦʣʦʛʽʯʥʠʭ ʢʦʥʪʝʢʩʪʘʭ. ɺʦʥʘ ʨʦʟʛʣʷʜʘʻ ʩʪʨʘʪʝʛʽʯʥʫ ʚʟʘʻʤʦʜʽʶ ʟ ʪʦʯʢʠ ʟʦʨʫ ʝʚʦʣʶʮʽʾ ʪʘ 

ʧʨʠʨʦʜʥʦʛʦ ʚʽʜʙʦʨʫ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʤʦʜʝʣʶʚʘʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʧʦʚʝʜʽʥʢʫ, ʷʢʘ 

ʘʜʘʧʪʫʻʪʴʩʷ ʪʘ ʝʚʦʣʶʮʽʦʥʫʻ ʟ ʯʘʩʦʤ. 

ʊʝʦʨʽʷ ʽʛʦʨ ʤʘʻ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʝʢʦʥʦʤʽʮʽ, ʚʽʜ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʚʝʜʽʥʢʠ 

ʩʧʦʞʠʚʘʯʽʚ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʘʪʝʛʽʡ ʢʦʨʧʦʨʘʮʽʡ. ʋ ʬʽʥʘʥʩʘʭ ʮʝ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʘʥʘʣʽʟ 

ʢʦʥʢʫʨʝʥʪʥʠʭ ʩʪʨʘʪʝʛʽʡ ʥʘ ʨʠʥʢʘʭ, ʚʠʟʥʘʯʝʥʥʷ ʮʽʥʦʫʪʚʦʨʝʥʥʷ, ʘ ʪʘʢʦʞ ʤʦʜʝʣʶʚʘʥʥʷ ʨʠʟʠʢʫ 

ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʽʜ ʫʤʦʚʦʶ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ. 

ʊʝʦʨʽʷ ɸʫʢʮʽʦʥʽʚ. ʊʝʦʨʽʷ ʘʫʢʮʽʦʥʽʚ ʻ ʚʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʝʢʦʥʦʤʽʯʥʦʾ ʪʝʦʨʽʾ, ʷʢʘ 

ʬʦʢʫʩʫʻʪʴʩʷ ʥʘ ʧʦʚʝʜʽʥʮʽ ʫʯʘʩʥʠʢʽʚ ʨʠʥʢʫ ʧʽʜ ʯʘʩ ʘʫʢʮʽʦʥʽʚ ʪʘ ʜʦʩʣʽʜʞʫʻ ʧʦʚʝʜʽʥʢʦʚʽ ʤʦʜʝʣʽ 

ʫʯʘʩʥʠʢʽʚ ʥʘ ʘʫʢʮʽʦʥʥʠʭ ʨʠʥʢʘʭ [5]. ʎʝ ʚʘʞʣʠʚʦ, ʦʩʢʽʣʴʢʠ ʘʫʢʮʽʦʥʠ ʚʠʟʥʘʯʘʶʪʴ ʧʨʦʪʦʢʦʣʠ, 

ʷʢʠʤʠ ʢʝʨʫʶʪʴʩʷ ʫʯʘʩʥʠʢʠ ʥʘ ʟʥʘʯʥʠʭ ʨʠʥʢʘʭ. ɯʩʥʫʻ ʙʝʟʣʽʯ ʨʽʟʥʠʭ ʪʠʧʽʚ ʘʫʢʮʽʦʥʽʚ, 
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ʚʢʣʶʯʘʶʯʠ ʘʥʛʣʽʡʩʴʢʠʡ ʘʫʢʮʽʦʥ, ʛʦʣʣʘʥʜʩʴʢʠʡ ʘʫʢʮʽʦʥ, ʘʫʢʮʽʦʥʠ ɺʽʢʨʽ ʪʘ ʽʥʰʽ. ʂʦʞʝʥ ʪʠʧ 

ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʧʨʘʚʠʣʘ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʨʘʪʝʛʽʾ ʫʯʘʩʥʠʢʽʚ ʽ ʨʝʟʫʣʴʪʘʪʠ ʘʫʢʮʽʦʥʫ. 

ɽʚʦʣʶʮʽʡʥʽ ʪʝʭʥʽʢʠ, ʟʦʢʨʝʤʘ ʛʝʥʝʪʠʯʥʽ ʘʣʛʦʨʠʪʤʠ (Gas), ʽʥʪʝʥʩʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʚ ʘʫʢʮʽʦʥʘʭ ʜʣʷ ʨʦʟʨʦʙʢʠ ʩʪʨʘʪʝʛʽʡ ʪʦʨʛʽʚ ʫ ʩʠʤʫʣʴʦʚʘʥʠʭ ʘʫʢʮʽʦʥʘʭ. ʎʽ ʤʝʪʦʜʠ ʜʦʟʚʦʣʷʶʪʴ 

ʚʠʷʚʣʷʪʠ ʰʘʙʣʦʥʠ ʪʦʨʛʽʚ, ʷʢʽ ʥʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʨʘʜʠʮʽʡʥʠʤʠ ʪʝʦʨʝʪʠʯʥʠʤʠ ʤʦʜʝʣʷʤʠ, ʪʠʤ 

ʩʘʤʠʤ ʚʽʜʢʨʠʚʘʶʯʠ ʜʚʝʨʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʤʝʪʦʜʽʚ, ʪʘʢʠʭ ʷʢ ʘʜʘʧʪʠʚʥʘ 

ʧʦʚʝʜʽʥʢʘ. 

ɽʚʦʣʶʮʽʡʥʽ ʦʙʯʠʩʣʝʥʥʷ ʜʦʟʚʦʣʠʣʠ ʜʦʩʣʽʜʥʠʢʘʤ ʢʨʘʱʝ ʨʦʟʫʤʽʪʠ ʪʘ ʤʦʜʝʣʶʚʘʪʠ 

ʧʦʚʝʜʽʥʢʫ ʫʯʘʩʥʠʢʽʚ ʘʫʢʮʽʦʥʽʚ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ, ʢʦʣʠ ʪʨʘʜʠʮʽʡʥʽ ʝʢʦʥʦʤʽʯʥʽ ʪʝʦʨʽʾ 

ʚʠʷʚʣʷʶʪʴʩʷ ʥʝʜʦʩʪʘʪʥʽʤʠ ʜʣʷ ʧʦʷʩʥʝʥʥʷ ʩʧʦʩʪʝʨʝʞʫʚʘʥʠʭ ʰʘʙʣʦʥʽʚ. ʅʘʧʨʠʢʣʘʜ, ʚ 

ʜʦʩʣʽʜʞʝʥʥʷʭ, ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʘʜʘʧʪʠʚʥʽ ʤʦʜʝʣʽ ʥʘʚʯʘʥʥʷ, ʤʦʜʝʣʶʚʘʣʠʩʴ ʟ 

ʰʘʙʣʦʥʘʤʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʘʫʢʮʽʦʥʘʭ ʟ ʣʶʜʴʤʠ. 

ɸʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ ʤʦʜʝʣʽ. ɸʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ ʤʦʜʝʣʽ (ɸʆʄ) ʚ ʝʢʦʥʦʤʽʮʽ ʪʘ 

ʬʽʥʘʥʩʘʭ ï ʮʝ ʧʽʜʭʽʜ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʘʛʝʥʪʽʚ ʷʢ ʦʩʥʦʚʥʽ ʦʜʠʥʠʮʽ ʜʣʷ 

ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʝʢʦʥʦʤʽʯʥʠʭ ʩʠʩʪʝʤ [6]. ʂʦʞʝʥ ʘʛʝʥʪ ʜʽʻ ʥʘ ʦʩʥʦʚʽ ʩʚʦʾʭ ʧʨʘʚʠʣ, 

ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʮʽʣʝʡ. ʇʦʚʝʜʽʥʢʘ ʢʦʞʥʦʛʦ ʘʛʝʥʪʘ ʤʦʜʝʣʶʻʪʴʩʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦ. ɸʛʝʥʪʠ ʤʦʞʫʪʴ 

ʚʽʜʨʽʟʥʷʪʠʩʷ ʟʘ ʩʚʦʾʤʠ ʮʽʣʷʤʠ, ʩʪʨʘʪʝʛʽʷʤʠ, ʨʽʚʥʝʤ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʟʜʘʪʥʽʩʪʶ ʜʦ ʥʘʚʯʘʥʥʷ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʤʦʜʝʣʶʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʫ ʪʘ ʩʢʣʘʜʥʫ ʧʦʚʝʜʽʥʢʫ ʥʘ ʤʽʢʨʦʨʽʚʥʽ. ɸʛʝʥʪʠ ʚʟʘʻʤʦʜʽʶʪʴ 

ʦʜʠʥ ʟ ʦʜʥʠʤ ʪʘ ʟ ʩʝʨʝʜʦʚʠʱʝʤ. ɺʟʘʻʤʦʜʽʾ ʤʦʞʫʪʴ ʚʢʣʶʯʘʪʠ ʪʦʨʛʽʚʣʶ, ʢʦʥʢʫʨʝʥʮʽʶ, 

ʩʧʽʚʧʨʘʮʶ ʘʙʦ ʽʥʰʽ ʬʦʨʤʠ ʩʦʮʽʘʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ. 

ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ɸʆʄ ʻ ʝʤʝʨʜʞʝʥʪʥʽʩʪʴ. ɽʤʝʨʜʞʝʥʪʥʽʩʪʴ ʜʦʟʚʦʣʷʻ 

ʧʦʷʩʥʠʪʠ, ʷʢ ʧʨʦʩʪʽ ʧʨʘʚʠʣʘ ʧʦʚʝʜʽʥʢʠ ʥʘ ʤʽʢʨʦʨʽʚʥʽ ʤʦʞʫʪʴ ʧʦʨʦʜʞʫʚʘʪʠ ʩʢʣʘʜʥʽ ʬʝʥʦʤʝʥʠ 

ʥʘ ʤʘʢʨʦʨʽʚʥʽ. 

ɸʛʝʥʪʠ ʚ ɸʆʄ ʯʘʩʪʦ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʘʜʘʧʪʫʚʘʪʠʩʷ ʪʘ ʝʚʦʣʶʮʽʦʥʫʚʘʪʠ ʫ ʚʽʜʧʦʚʽʜʴ ʥʘ 

ʟʤʽʥʠ ʫ ʩʝʨʝʜʦʚʠʱʽ. ʎʝ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʟʤʽʥʫ ʩʪʨʘʪʝʛʽʡ, ʥʘʚʯʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʜʦʩʚʽʜʫ ʘʙʦ 

ʽʤʽʪʘʮʽʶ ʫʩʧʽʰʥʠʭ ʘʛʝʥʪʽʚ. 

ɸʆʄ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʥʢʦʚʦʾ ʜʠʥʘʤʽʢʠ, ʬʦʨʤʫʚʘʥʥʷ ʮʽʥ, 

ʬʽʥʘʥʩʦʚʠʭ ʙʫʣʴʙʘʰʦʢ ʪʘ ʢʨʠʟ, ʨʦʟʧʦʜʽʣʫ ʜʦʭʦʜʽʚ, ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ 

ʘʩʧʝʢʪʽʚ ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʩʪʝʤʠ. 

III. ʈɽɿʋʃʔʊɸʊʀ ʊɸ ɸʅɸʃɯɿ 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʥʦʾ ʜʠʥʘʤʽʢʠ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʝʚʦʣʶʮʽʡʥʠʤʠ ʦʙʯʠʩʣʝʥʥʷʤʠ ʜʦʟʚʦʣʷʻ 

ʚʠʭʦʜʠʪʠ ʟʘ ʨʘʤʢʠ ʢʣʘʩʠʯʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʬʽʥʘʥʩʦʚʠʭ ʪʝʦʨʽʡ, ʚʥʦʩʷʯʠ ʥʦʚʽ ʧʽʜʭʦʜʠ ʜʦ 

ʨʦʟʫʤʽʥʥʷ ʪʘʢʠʭ ʩʢʣʘʜʥʠʭ ʷʚʠʱ, ʷʢ ʨʠʥʢʦʚʘ ʜʠʥʘʤʽʢʘ, ʬʦʨʤʫʚʘʥʥʷ ʮʽʥ ʪʘ ʨʠʟʠʢ-ʤʝʥʝʜʞʤʝʥʪ. 

ɽʚʦʣʶʮʽʡʥʽ ʦʙʯʠʩʣʝʥʥʷ ʥʘʜʘʶʪʴ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʩʪʨʘʪʝʛʽʡ, 

ʫʧʨʘʚʣʽʥʥʷ ʧʦʨʪʬʝʣʝʤ ʪʘ ʨʠʟʠʢʘʤʠ. ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʘʜʘʧʪʫʚʘʪʠ ʩʪʨʘʪʝʛʽʾ ʜʦ ʟʤʽʥʥʠʭ ʫʤʦʚ 

ʨʠʥʢʫ ʪʘ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʾʭ ʥʘ ʦʩʥʦʚʽ ʨʝʘʣʴʥʠʭ ʜʘʥʠʭ. 

IV. ʆɹɻʆɺʆʈɽʅʅʗ ʊɸ ɺʀʉʅʆɺʂʀ 

ɺʨʘʭʦʚʫʶʯʠ ʨʽʟʥʽ ʘʩʧʝʢʪʠ, ʪʘʢʽ ʷʢ ʪʝʦʨʽʷ ʽʛʦʨ, ʪʝʦʨʽʷ ʘʫʢʮʽʦʥʽʚ ʪʘ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ 

ʤʦʜʝʣʽ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʚʦʣʶʮʽʡʥʠʭ ʦʙʯʠʩʣʝʥʴ ʪʘ ʩʠʩʪʝʤʥʦʾ 

ʜʠʥʘʤʽʢʠ ʫ ʬʽʥʘʥʩʘʭ ʤʘʻ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʪʘ ʧʨʦʧʦʥʫʻ ʮʽʥʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʘʥʘʣʽʟʫ ʪʘ 

ʤʦʜʝʣʶʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʩʠʩʪʝʤ. 

ʋ ʧʽʜʩʫʤʢʫ, ʽʥʪʝʛʨʘʮʽʷ ʝʚʦʣʶʮʽʡʥʠʭ ʦʙʯʠʩʣʝʥʴ ʪʘ ʩʠʩʪʝʤʥʦʾ ʜʠʥʘʤʽʢʠ ʫ ʬʽʥʘʥʩʘʭ 

ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʙʽʣʴʰ ʪʦʯʥʦʛʦ, ʛʥʫʯʢʦʛʦ ʪʘ ʚʩʝʙʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʬʽʥʘʥʩʦʚʠʭ 

ʩʠʩʪʝʤ, ʧʽʜʚʠʱʫʶʯʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʪʘ ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʚ ʮʽʡ 

ʩʬʝʨʽ. 



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 

 

 
146 

ɼɾɽʈɽʃɸ 

1. ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʭʝʜʞʫʚʘʥʥʷ ʬʽʥʘʥʩʦʚʠʭ ʨʠʟʠʢʽʚ: ʤʦʥʦʛʨʘʬʽʷ/ɿʘ ʨʝʜ. ʇʨʦʬ. ʃ. ʆ. 
ʇʨʠʤʦʩʪʢʠ. ï ʂ.: ʂʅɽʋ, 2014.-424, ISBN 978ï966ï483ï903ï4 

2. ɼʦʙʨʦʚʦʣʴʩʴʢʘ ʆ. ɺ. ʌʽʣʦʩʦʬʩʴʢʠʡ ʘʥʘʣʽʟ ʝʚʦʣʶʮʽʾ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ / ʆ. ɺ. 
ɼʦʙʨʦʚʦʣʴʩʴʢʘ, ɺ. ɯ. ʐʪʘʥʴʢʦ // Studies in history and philosophy of science and technology. ï 

2019. ï Vol. 28, ˉ 1. ï ʉ. 10-19. 

3. ɻʣʠʙʦʚʝʮʴ ʄ. ʄ. ɽʚʦʣʶʮʽʡʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ / ʄ. ʄ. ɻʣʠʙʦʚʝʮʴ, ʅ. ʄ. ɻʫʣʘʻʚʘ // 
ʇʨʦʙʣʝʤʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ï 2013. - ˉ 4. ï ʉ. 3-13. 

4. ɻʣʘʜʢʦʚʘ ʃ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʝʦʨʽʾ ʽʛʦʨ ʚ ʝʢʦʥʦʤʽʮʽ / ʃ. ɻʣʘʜʢʦʚʘ, ʄ. ʅʘʫʤʦʚʘ // ʅʘʫʢʦʚʽ 
ʟʘʧʠʩʢʠ [ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʧʝʜʘʛʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ 

ɺʠʥʥʠʯʝʥʢʘ] . ʉʝʨʽʷ : ʇʨʦʙʣʝʤʠ ʤʝʪʦʜʠʢʠ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʦʾ ʽ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʩʚʽʪʠ. ï 

2013. ï ɺʠʧ. 4(2). ï ʉ. 16-21. 

5. ʐʠʤʘʥʩʴʢʘ ʆ. ʊʝʦʨʽʷ ʘʫʢʮʽʦʥʽʚ ʪʘ ʾʾ ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɺʽʩʥʠʢ ʝʢʦʥʦʤʽʢʠ. 2021. 
ɺʠʧ. 1. ʉ. 143ï158. DOI: https://doi.org/10.35774/visnyk2021.01.143 

6. ʉʪʝʮʴ ʆ. ɺ., ɻʫʤʝʥʶʢ ɹ. ɭ. // ɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʝʢʦʥʦʤʽʢʠ ʪʘ ʫʧʨʘʚʣʽʥʥʷ : ʟʙʽʨʥʠʢ 
ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ. - 2020. - ɺʠʧ. 14. 

 
 ɼʄʀʊʈʆ ʅɯʂʆʃɽʅʂʆ ʆʪʨʠʤʘʚ ʩʪʫʧʽʥʴ ʤʘʛʽʩʪʨʘ ʧʨʠʨʦʜʥʠʯʠʭ ʥʘʫʢ ʫ ʄʦʩʢʦʚʩʴʢʦʤʫ 

ʬʽʟʠʢʦ-ʪʝʭʥʽʯʥʦʤʫ ʽʥʩʪʠʪʫʪʽ ʚ 1972 ʨʦʮʽ. ʅʠʥʽ ʘʚʪʦʨ ʧʨʘʮʶʻ ʥʘʜ ʟʜʦʙʫʪʪʷʤ ʩʪʫʧʝʥʷ PhD ʟ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢ ʚ ɯʥʩʪʠʪʫʪʽ ʢʽʙʝʨʥʝʪʠʢʠ ʽʤʝʥʽ ɺ.ʄ. ɻʣʫʰʢʦʚʘ (ʂʠʾʚ, ʋʢʨʘʾʥʘ) ʽ ʻ 

ʥʘʫʢʦʚʠʤ ʩʧʽʚʨʦʙʽʪʥʠʢʦʤ ʮʴʦʛʦ ʽʥʩʪʠʪʫʪʫ. ʉʝʨʝʜ ʥʘʫʢʦʚʠʭ ʽʥʪʝʨʝʩʽʚ ï ʩʠʩʪʝʤʠ 

ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʦʙʨʦʙʢʠ ʯʠʩʣʦʚʦʾ ʬʽʥʘʥʩʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

 

 ɼʄʀʊʈʆ ʈʀɹɸʏʆʂ ʆʪʨʠʤʘʚ ʩʪʫʧʽʥʴ ʙʘʢʘʣʘʚʨʘ ʢʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢ ʫ ʂʠʾʚʩʴʢʦʤʫ 

ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ (ʂʠʾʚ, ʋʢʨʘʾʥʘ) ʫ 2020 ʪʘ ʩʪʫʧʥʽʴ 

ʤʘʛʽʩʪʨʘ ʧʨʦʛʨʘʤʥʦʾ ʽʥʞʝʥʝʨʽʾ ʫ ʂʠʾʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤʝʥʽ ʊʘʨʘʩʘ 

ʐʝʚʯʝʥʢʘ (ʂʠʾʚ, ʋʢʨʘʾʥʘ) ʚ 2022. ʅʠʥʽ ʘʚʪʦʨ ʧʨʘʮʶʻ ʥʘʜ ʟʜʦʙʫʪʪʷʤ ʩʪʫʧʝʥʷ PhD ʟ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢ ʚ ɯʥʩʪʠʪʫʪʽ ʢʽʙʝʨʥʝʪʠʢʠ ʽʤʝʥʽ ɺ.ʄ. ɻʣʫʰʢʦʚʘ (ʂʠʾʚ, ʋʢʨʘʾʥʘ). ʉʝʨʝʜ 

ʥʘʫʢʦʚʠʭ ʽʥʪʝʨʝʩʽʚ ï ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʜʣʷ ʦʙʨʦʙʢʠ ʮʠʬʨʦʚʠʭ ʬʽʥʘʥʩʦʚʠʭ ʜʘʥʠʭ 

 

 ɺɯʂʊʆʈ ɻʆɼʃʖʂ ʆʪʨʠʤʘʚ ʩʪʫʧʽʥʴ ʤʘʛʽʩʪʨʘ ʚ ɯʥʩʪʠʪʫʪʽ ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ ʪʘ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ (ɾʠʪʦʤʠʨ, ʋʢʨʘʾʥʘ) ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ ʝʢʦʥʦʤʽʯʥʘ ʢʽʙʝʨʥʝʪʠʢʘ. ʅʠʥʽ ʘʚʪʦʨ 

ʧʨʘʮʶʻ ʥʘʜ ʟʜʦʙʫʪʪʷʤ ʩʪʫʧʝʥʷ PhD ʟ ʧʨʠʢʣʘʜʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʚ ɯʥʩʪʠʪʫʪʽ ʢʽʙʝʨʥʝʪʠʢʠ ʽʤʝʥʽ 

ɺ.ʄ. ɻʣʫʰʢʦʚʘ (ʂʠʾʚ, ʋʢʨʘʾʥʘ). ʉʝʨʝʜ ʥʘʫʢʦʚʠʭ ʽʥʪʝʨʝʩʽʚ ï ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʜʣʷ 

ʮʠʬʨʦʚʠʭ ʧʣʘʪʬʦʨʤ. 

 

 

https://doi.org/10.35774/visnyk2021.01.143
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ɸʃɻʆʈʀʊʄɯʏʅʆ-ʇʈʆɻʈɸʄʅɸ ʈɽɸʃɯɿɸʎɯʗ ʄɽʊʆɼʋ 
ʇɸʈɸʄɽʊʈʀʏʅʆɰ ʆʇʊʀʄɯɿɸʎɯɰ ɺ ɿɸɼɸʏɯ ʆʇʊʀʄɸʃʔʅʆɻʆ 

ʂɽʈʋɺɸʅʅʗ ɼɺʆʃɸʅʂʆɺʀʄ ʄɸʅɯʇʋʃʗʊʆʈʆʄ 

ʄʠʨʦʩʣʘʚ ɼʝʤʠʜʶʢ1, ɺʽʪʘʣʽʡ ɼʝʤʠʜʶʢ2 
 

1ɯʥʩʪʠʪʫʪ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʙʣʝʤ ʤʝʭʘʥʽʢʠ ʽ ʤʘʪʝʤʘʪʠʢʠ ʽʤ. ʗ.ʉ.ʇʽʜʩʪʨʠʛʘʯʘ ʅɸʅʋ, 

ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ, 

0000-0002-9719-4512 
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2ʊʆɺ ñɼʝʚʂʨʘʬʪò, ʃʴʚʽʚ  

0000-0003-3442-2108 

vitalii.demydiuk@oril.co 
  
  

ɸʥʦʪʘʮʽʷ. ʆʧʠʩʘʥʦ ʘʣʛʦʨʠʪʤ ʽ ʧʨʦʛʨʘʤʥʫ ʨʝʘʣʽʟʘʮʽʶ ʤʝʪʦʜʫ ʧʘʨʘʤʝʪʨʠʯʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ 

ʜʣʷ ʧʦʙʫʜʦʚʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʜʠʥʘʤʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʜʚʦʣʘʥʢʦʚʦʛʦ ʤʘʥʽʧʫʣʷʪʦʨʘ. ɼʚʦʣʘʥʢʦʚʠʡ 

ʤʘʥʽʧʫʣʷʪʦʨ ʧʽʜ ʜʽʻʶ ʢʝʨʫʚʘʥʴ (ʤʦʤʝʥʪʽʚ ʩʠʣ ʫ ʰʘʨʥʽʨʘʭ) ʧʝʨʝʥʦʩʠʪʴ ʚʘʥʪʘʞ ʽʟ ʟʘʜʘʥʦʛʦ 

ʧʦʯʘʪʢʦʚʦʛʦ ʧʦʣʦʞʝʥʥʷ ʚ ʟʘʜʘʥʝ ʢʽʥʮʝʚʝ ʧʦʣʦʞʝʥʥʷ. ʉʬʦʨʤʫʣʴʦʚʘʥʦ ʟʘʜʘʯʫ ʩʫʢʫʧʥʦʾ 

ʦʧʪʠʤʽʟʘʮʽʾ ʧʦʣʦʞʝʥʥʷ ʤʘʥʽʧʫʣʷʪʦʨʘ ʚ ʨʦʙʦʯʽ ʟʦʥʽ, ʛʨʘʥʠʯʥʠʭ ʢʦʥʬʽʛʫʨʘʮʽʡ ʡʦʛʦ ʣʘʥʦʢ ʪʘ 

ʟʘʢʦʥʽʚ ʨʫʭʫ ʟʘ ʫʤʦʚʠ ʤʽʥʽʤʽʟʘʮʽʾ ʢʚʘʜʨʘʪʠʯʥʦʛʦ (ʟʘ ʢʝʨʫʚʘʥʥʷʤʠ) ʬʫʥʢʮʽʦʥʘʣʘ. ʅʘʙʣʠʞʝʥʠʡ 

ʨʦʟʚôʷʟʦʢ ʟʘʜʘʯʽ ʧʦʙʫʜʦʚʘʥʦ ʤʝʪʦʜʦʤ ʧʘʨʘʤʝʪʨʠʯʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ, ʚ ʦʩʥʦʚʽ ʷʢʦʛʦ ʣʝʞʠʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʫʟʘʛʘʣʴʥʝʥʠʭ ʢʦʦʨʜʠʥʘʪ ʤʘʥʽʧʫʣʷʪʦʨʘ ʫ ʚʠʛʣʷʜʽ ʩʫʤʠ ʢʫʙʽʯʥʦʛʦ ʧʦʣʽʥʦʤʘ ʽ 

ʩʢʽʥʯʝʥʥʦʛʦ ʨʷʜʫ ʟʘ ʩʠʩʪʝʤʦʶ ʟʘʜʘʥʠʭ ʪʨʠʛʦʥʦʤʝʪʨʠʯʥʠʭ ʬʫʥʢʮʽʡ ʟ ʥʝʚʽʜʦʤʠʤʠ ʢʦʝʬʽʮʽʻʥ-

ʪʘʤʠ, ʱʦ ʟʚʦʜʠʪʴ ʚʠʭʽʜʥʫ ʟʘʜʘʯʫ ʜʦ ʟʘʜʘʯʽ ʥʝʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. ɸʣʛʦʨʠʪʤ ʨʦʟʚôʷʟʘʥʥʷ 

ʟʘʜʘʯʽ ʨʝʘʣʽʟʦʚʘʥʦ ʫ ʚʠʛʣʷʜʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ, ʱʦ ʬʫʥʢʮʽʦʥʫʻ ʚ ʩʝʨʝʜʦʚʠʱʽ Microsoft 

Windows.  

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʚʦʣʘʥʢʦʚʠʡ ʤʘʥʽʧʫʣʷʪʦʨ, ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʦʧʪʠʤʘʣʴʥʝ 

ʢʝʨʫʚʘʥʥʷ, ʧʘʨʘʤʝʪʨʠʯʥʘ ʦʧʪʠʤʽʟʘʮʽʷ, ʥʝʣʽʥʽʡʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʧʨʦʛʨʘʤʥʠʡ ʟʘʩʪʦʩʫʥʦʢ. 
  
  

I. ɺʉʊʋʇ 

ɼʣʷ ʤʘʥʽʧʫʣʷʮʽʡʥʠʭ ʩʠʩʪʝʤ ʚʘʞʣʠʚʠʤ ʻ ʨʽʚʝʥʴ ʝʥʝʨʛʦʚʠʪʨʘʪ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʚʠʢʦʥʘʥʥʷ 

ʮʽʣʴʦʚʦʛʦ ʨʫʭʫ, ʦʩʦʙʣʠʚʦ ʟʘ ʫʤʦʚ ʡʦʛʦ ʮʠʢʣʽʯʥʦʛʦ ʧʦʚʪʦʨʝʥʥʷ. ɼʽʻʚʠʤ ʩʧʦʩʦʙʦʤ ʫ ʟʤʝʥʰʝʥʥʽ 

ʪʘʢʠʭ ʝʥʝʨʛʦʚʠʪʨʘʪ ʻ ʧʦʙʫʜʦʚʘ ʚʽʜʧʦʚʽʜʥʠʭ ʨʝʞʠʤʽʚ ʢʝʨʫʚʘʥʥʷ ʤʘʥʽʧʫʣʷʮʽʡʥʠʤʠ ʩʠʩʪʝʤʘʤʠ. 

ʊʘʢʦʞ ʚʽʜʯʫʪʥʠʡ ʨʝʟʫʣʴʪʘʪ ʤʦʞʝ ʧʨʠʥʝʩʪʠ ʨʘʮʽʦʥʘʣʴʥʝ ʨʦʟʤʽʱʝʥʥʷ ʤʘʥʽʧʫʣʷʮʽʡʥʦʾ ʩʠʩʪʝʤʠ 

ʚ ʟʦʥʽ ʨʦʙʦʯʦʾ ʦʧʝʨʘʮʽʾ. ʆʜʥʠʤ ʟ ʝʬʝʢʪʠʚʥʠʭ ʧʽʜʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʨʝʘʣʽʟʘʮʽʶ ʟʘʟʥʘʯʝʥʠʭ 

ʩʧʦʩʦʙʽʚ, ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣ ʚʁʘʥʥʷ, ʪʝʦʨʽʾ ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʩʫʯʘʩʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ.   

II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ 

ʈʦʟʛʣʷʥʝʤʦ ʜʚʦʣʘʥʢʦʚʠʡ ʤʘʥʽʧʫʣʷʪʦʨ, ʱʦ ʚʠʢʦʥʫʻ ʢʝʨʦʚʘʥʠʡ ʨʫʭ ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ 

ʧʣʦʱʠʥʽ OXY (ʈʠʩʫʥʦʢ 1). ʄʝʭʘʥʽʯʥʘ ʤʦʜʝʣʴ ʤʘʥʽʧʫʣʷʪʦʨʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʜʚʦʭ ʪʚʝʨʜʠʭ ʪʽʣ 

(ʣʘʥʦʢ) 1G  ʽ 2G , ʟôʻʜʥʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʮʠʣʽʥʜʨʠʯʥʠʤ ʰʘʨʥʽʨʦʤ 2O . ʃʘʥʢʘ 1G  ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʮʠʣʽʥʜʨʠʯʥʦʛʦ ʰʘʨʥʨ̔ʘ 1O  ʟʚôʷʟʘʥʘ ʟ ʥʝʨʫʭʦʤʦʶ ʦʩʥʦʚʦʶ (ʙʘʟʦʶ), ʥʘ ʢʽʥʮʽ ʣʘʥʢʠ 2G  ʨʦʟʤʽ-



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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ʱʝʥʦ ʟʘʭʦʧʣ ʚʁʘʯ ʟ ʚʘʥʪʘʞʝʤ. ʐʘʨʥʽʨʠ ʚʚʘʞʘʻʤʦ ʽʜʝʘʣʴʥʠʤʠ, ʟʘʭʦʧʣ ʚʁʘʯ (ʽʟ ʚʘʥʪʘʞʝʤ) 

ʤʦʜʝʣʶ̒ʤʦ ʪʦʯʢʦʚʦʶ ʤʘʩʦʶ m, ʟʦʩʝʨʝʜʞʝʥʦʶ ʚ ʪʦʯʮʽ B .  
 

B 

ʆ2 u1 

Y 

X 

b 

O1 

u2 

a 

O ɝ 

ɖ 

G1 

G2 

 
ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʤʘʥʽʧʫʣʷʪʦʨʘ 

 

ʈʽʚʥʷʥʥʷ ʨʫʭʫ ʤʘʥʽʧʫʣʷʪʦʨʘ ʧʦʜʘʤʦ ʫ ʚʠʛʣʷʜʽ ʩʠʩʪʝʤʠ ʜʚʦʭ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ 

ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ [1, 2]:   

21
2 )]sin()cos([ uuKKa -=b-ab+b-ab+a ##### , 

                 2
2 )]sin()cos([ uKKb =b-aa-b-aa+b ##### ,                     (1) 

ʜʝ a, b ï ʢʫʪʠ ʧʦʚʦʨʦʪʫ ʣʘʥʦʢ 1G  ʽ 2G  ʱʦʜʦ ʦʩʽ OX ; 1u , 2u  ï ʤʦʤʝʥʪʠ ʩʠʣ ʫ ʰʘʨʥʽʨʘʭ 1O  ʽ 

2O ;  )( mbrmaK b+= , )(2 mmaJK baa ++= , 
2mbJK bb += ; OAa= , ABb=  ï ʜʦʚʞʠʥʠ ʣʘʥʦʢ; 

aJ , 
bJ  ï ʤʦʤʝʥʪʠ ʽʥʝʨʮʽʾ ʣʘʥʦʢ 1G , 2G  ʱʦʜʦ ʦʩʝʡ ʰʘʨʥʽʨʽʚ 1O , 2O ; 

bm , r  ï ʤʘʩʘ ʣʘʥʢʠ 2G  ʽ 

ʚʽʜʩʪʘʥʴ ʚʽʜ ʾʾ ʮʝʥʪʨʘ ʤʘʩʠ ʜʦ ʰʘʨʥʽʨʘ 2O . ʇʘʨʘʤʝʪʨʠ x, h (ʜʠʚ. ʈʠʩʫʥʦʢ 1) ʟʘʜʘʁʪʴ 

ʢʦʦʨʜʠʥʘʪʠ ʙʘʟʦʚʦʛʦ ʰʘʨʥʽʨʘ 1O  ʚ ʽʥʝʨʮʽʘʣʴʥʽʡ ʩʠʩʪʝʤʽ ʚʽʜʣʽʢʫ OXY. ʂʨʘʧʢʦʶ (ʟʚʝʨʭʫ ʥʘʜ 

ʚʝʣʠʯʠʥʦʶ) ʧʦʟʥʘʯʝʥʦ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʟʘ ʯʘʩʦʤ t . 

ʅʝʭʘʡ ʟʘʜʘʥʦ ʪʨʘʥʩʧʦʨʪʥʫ ʦʧʝʨʘʮʽʶ ʤʘʥʽʧʫʣʷʪʦʨʘ:   

 
0)0( xx = , 

0)0( yy = , 0)0()0( ==yx ## , TxTx =)( , TyTy =)( , 0)()( == TyTx ## ,             (2)   

ʜʝ x , y  ï ʢʦʦʨʜʠʥʘʪʠ ʪʦʯʢʠ B  ʚ ʩʠʩʪʝʤʽ ʚʽʜʣʽʢʫ ,OXY  ),( 00 yx , ),( TT yx , T  ï ʟʘʜʘʥʽ ʧʘʨʘʤʝʪʨʠ, 

ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʧʦʯʘʪʢʦʚʝ ʡ ʢʽʥʮʝʚʝ ʧʦʣʦʞʝʥʥʷ ʚʘʥʪʘʞʫ ʪʘ ʪʨʠʚʘʣʽʩʪʴ ʨʫʭʫ, ʽ ʷʢʽ ʨʘʟʦʤ ʽʟ 

ʢʦʦʨʜʠʥʘʪʘʤʠ ʰʘʨʥʽʨʘ ),(1 hxO  ʧʦʚʠʥʥʽ ʟʘʜʦʚʦʣʴʥʷʪʠ ʫʤʦʚʠ ʜʦʩʷʞʥʦʩʪʽ ʤʘʥʽʧʫʣʷʪʦʨʘ  

 
2222 )()()()( bayxba +¢h-+x-¢- tt ,  T,0=t .     (3) 

 ɿ ʘʥʘʣʽʟʫ ʢʽʥʝʤʘʪʠʯʥʦʾ ʩʭʝʤʠ ʤʘʥʽʧʫʣʷʪʦʨʘ ʩʣʽʜʫʻ, ʱʦ ʟʘʜʘʥʦʤʫ ʧʦʣʦʞʝʥʥʶ ʟʘʭʦʧʣʶ-

ʚʘʯʘ ),( ttyx  ʚʽʜʧʦʚʽʜʘʶʪʴ ʜʚʘ ʨʽʟʥʠʭ ʥʘʙʦʨʠ ),,( -
t

+
tba  ),( +

t
-
tba  ʢʫʪʦʚʠʭ ʢʦʦʨʜʠʥʘʪ ʣʘʥʦʢ [1]. 

ɿʘʛʘʣʦʤ ʤʘʻʤʦ ʯʦʪʠʨʠ ʪʘʢʠʭ ʥʘʙʦʨʠ ʢʦʥʬʽʛʫʨʘʮʽʡ ʣʘʥʦʢ ʫ ʤʦʤʝʥʪʠ ʯʘʩʫ T,0=t :   

)],(),,[( 001
-+-+ baba=z TT , )],(),,[( 002

+--+ baba=z TT , )],(),,[( 003
-++- baba=z TT , )],(),,[( 004

+-+- baba=z TT

. 

ʇʦʟʥʘʯʠʤʦ ʯʝʨʝʟ W ʤʥʦʞʠʥʫ ʟʥʘʯʝʥʴ ʢʦʦʨʜʠʥʘʪ ʰʘʨʥʽʨʘ ),(1 hxO , ʷʢʽ ʟʘʜʦʚʦʣʴʥʷʶʪʴ 

ʦʙʤʝʞʝʥʥʷʤ (3), ʯʝʨʝʟ },,,{ 4321 zzzz=Z  ï ʤʥʦʞʠʥʫ ʛʨʘʥʠʯʥʠʭ ʢʦʥʬʽʛʫʨʘʮʽʡ ʣʘʥʦʢ.  

ɿʘʜʘʯʘ 1. ɿʥʘʡʪʠ ʪʘʢʽ ʢʦʦʨʜʠʥʘʪʠ ʰʘʨʥʽʨʘ WÍhx ** ),(1O , ʢʦʥʬʽʛʫʨʘʮʽʶ YÍz* , ʟʘʢʦʥ 

ʨʫʭʫ ʤʘʥʽʧʫʣʷʪʦʨʘ  )(t*a , )(t*b  ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʢʝʨʫʚʘʥʥʷ )(1 tu* , )(2 tu* , ],0[ TtÍ , ʷʢʽ 

ʟʘʙʝʟʧʝʯʘʪʴ ʚʠʢʦʥʘʥʥʷ ʤʘʥʽʧʫʣʷʪʦʨʦʤ ʪʨʘʥʩʧʦʨʪʥʦʾ ʦʧʝʨʘʮʽʾ (2) ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ 

ʬʫʥʢʮʽʦʥʘʣʘ  
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 ñ +=

T

dttutuE

0

2
2

2
1 )]()([ . (4) 

ʂʚʘʜʨʘʪʠʯʥʠʡ ʬʫʥʢʮʽʦʥʘʣ (4) ʟʘ ʫʤʦʚʠ, ʱʦ ʢʝʨʫʚʘʥʥʷ ʩʠʩʪʝʤʦʶ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʧʨʠʚʦʜʽʚ, ʭʘʨʘʢʪʝʨʠʟʫʻ ʝʥʝʨʛʦʚʠʪʨʘʪʠ ʥʘ ʾʾ ʧʝʨʝʤʽʱʝʥʥʷ. 

ɼʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ 1 ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʤʝʪʦʜ ʧʘʨʘʤʝʪʨʠʯʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ [1], ʫ ʚʽʜʧʦ-

ʚʽʜʥʦʩʪʽ ʟ ʷʢʠʤ ʢʫʪʦʚʽ ʢʦʦʨʜʠʥʘʪʠ ʤʘʥʽʧʫʣʷʪʦʨʘ ʧʨʝʜʩʪʘʚʣʷʻʤʦ ʫ ʚʠʛʣʷʜʽ  

 ( )ä ä
= =

w+w+=
3

0 1

sincos

k

n

k

ikik
k

iki tkbtkatpq , (5)  

ʜʝ ʧʦʟʥʘʯʝʥʦ:  a=1q , b=2q ;  
n
kikik ba 1},{ =  ï ʢʦʝʬʽʮʽʻʥʪʠ ʧʘʨʘʤʝʪʨʠʟʘʮʽʾ, 2,1=i ;  T/2p=w . 

ʂʦʝʬʽʮʽʻʥʪʠ ʧʦʣʽʥʦʤʘ 
3

0}{ =kikp  ʚʠʟʥʘʯʘ̒ʤʦ ʟ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ ʪʨʘʥʩʧʦʨʪʥʦʾ ʦʧʝʨʘʮʽʾ (2), ʢʦʝ-

ʬʽʮʽʻʥʪʠ 
n
kikik ba 1},{ = , 2,1=i , ʟʥʘʭʦʜʠʤʦ ʷʢ ʨʦʟʚôʷʟʦʢ ʟʘʜʘʯʽ ʥʝʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ 

 min),,,(,),,,(
,),(,
½½½½½½ ­½hgzl+hgz
WÍhgYÍz z

zQzE , (6)  

ʷʢʫ ʦʪʨʠʤʫʻʤʦ ʧʽʩʣʷ ʧʽʜʩʪʘʚʣʝʥʥʷ (5) ʫ ʨʽʚʥʷʥʥʷ (1). ʊʫʪ )2,1,},({ 1 == = iba n
kikikz  ï ʚʝʢʪʦʨ ʢʦ-

ʝʬʽʮʽʻʥʪʽʚ ʧʘʨʘʤʝʪʨʠʟʘʮʽʾ, ),,,( zhgzE  ï ʬʫʥʢʮʽʷ ʙʘʛʘʪʴʦʭ ʟʤʽʥʥʠʭ, ʜʦ ʷʢʦʾ ʟʚʦʜʠʪʴʩʷ ʬʫʥʢ-

ʮʽʦʥʘʣ (4), ),,,( zQ hgz  ï ʚʝʢʪʦʨ ʰʪʨʘʬʥʠʭ ʬʫʥʢʮʽʡ, ʷʢʠʤʠ ʟʘʜʦʚʦʣʴʥʷʻʤʦ ʫʤʦʚʠ (3), l ï 

ʚʝʢʪʦʨ ʰʪʨʘʬʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ. ɼʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ ʥʝʣʽʥʽʡʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ (6) ʚʠʢʦ-

ʨʠʩʪʦʚʫʻʤʦ ʩʪʘʥʜʘʨʪʥʽ ʯʠʩʣʦʚʽ ʘʣʛʦʨʠʪʤʠ ʤʽʥʽʤʽʟʘʮʽʾ ʬʫʥʢʮʽʡ ʙʘʛʘʪʴʦʭ ʟʤʽʥʥʠʭ, ʥʘʧʨʠʢʣʘʜ, 

ʘʣʛʦʨʠʪʤʠ ʤʝʪʦʜʫ ʩʧʨʷʞʝʥʠʭ ʥʘʧʨʷʤʢʽʚ, ʤʝʪʦʜʫ ʈʦʟʝʥʙʨʦʢʘ ʪʘ ʽʥʰʽ. ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʪʫʪ 

ʚʠʜʘʻʪʴʩʷ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʪʝʨʘʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʤʽʥʽʤʽʟʘʮʽʾ ʬʫʥʢʮʽʡ ʽʟ ʚʠʩʦʢʠʤ ʧʦʨʷʜʢʦʤ 

ʟʙʽʞʥʦʩʪʽ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʣʛʦʨʠʪʤʽʚ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʝʚʦʣʶʮʽʡʥʠʭ ʦʙʯʠʩʣʝʥʥʷʭ. 

Iɯɯ. ʆɹɻʆɺʆʈɽʅʅʗ ʊɸ ɺʀʉʅʆɺʂʀ 

ɸʣʛʦʨʠʪʤ ʤʝʪʦʜʫ ʧʘʨʘʤʝʪʨʠʯʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʙʫʚ ʨʝʘʣʽʟʦʚʘʥʠʡ (ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʦʙʽʚ 

ʧʨʦʛʨʘʤʥʦʛʦ ʩʝʨʝʜʦʚʠɦʘ MS Visual Studio C# 2012) ʫ ʚʠʛʣʷʜʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʪʦʩʫʥʢʫ. ɼʝʷʢʽ 

ʩʢʨʠʥʰʦʪʠ ʮʴʦʛʦ ʟʘʩʪʦʩʫʥʢʫ ʧʦʢʘʟʘʥʽ ʥʘ ʈʠʩʫʥʢʘʭ 2ï4. 

 

 
ʘ) 

 
 

ʙ) 

 
ʚ) 

 
 

ʛ) 

ʈʠʩʫʥʦʢ 2: ʘ) ʛʦʣʦʚʥʝ ʚʽʢʥʦ; ʙ) ʤʝʥʶ ñʇʘʨʘʤʝʪʨʠò;                                                                              

ʚ) ʚʚʝʜʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʘʥʽʧʫʣʷʪʦʨʘ ʪʘ ʪʨʘʥʩʧʦʨʪʥʦʾ ʦʧʝʨʘʮʽʾ; ʛ) ʤʝʥʶ ñɼʠʥʘʤʽʢʘò 
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ʘ) 

 
ʙ) 

ʈʠʩʫʥʦʢ 3: ʘ) ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ (ʛʨʘʬʽʢʠ);  ʙ) ʚʠʙʨʘʥʠʡ ʛʨʘʬʽʢ  

  

 
ʘ) 

 
ʙ) 

ʈʠʩʫʥʦʢ 4: ʘ) ʢʽʥʦʛʨʘʤʘ ʨʫʭʫ;  ʙ) ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ (ʪʘʙʣʠʮʽ) 
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ʇɯɼɺʀʑɽʅʅʗ ɺɯɼʄʆɺʆʉʊɯʁʂʆʉʊɯ ɿɸʉʆɹɯɺ ʌʆʈʄʋɺɸʅʅʗ 
ʉʀɻʅɸʃɯɺ ʉʀʅʍʈʆʅɯɿɸʎɯɰ ʏɸʉʋ ɽʃɽʂʊʈʆɽʅɽʈɻɽʊʀʏʅʀʍ ʉʀʉʊɽʄ 

ɺʘʣʝʨʽʡ ʂʦʚʘʣʴ1, ʆʣʝʢʩʘʥʜʨ ʉʘʤʢʦʚ2, ʆʣʝʛ ʇʽʩʢʫʥ3 
 
1ʇʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ  ʘʚʪʦʤʘʪʠʢʠ ʪʘ ʨʦʙʦʪʦʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʽʤ. ʘʢʘʜ. ɯ.ɯ. ʄʘʨʪʠʥʝʥʢʘ, 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʂʠʾʚ, ʋʢʨʘʾʥʘ  

ORCID: 0000-0003-0911-2538 

E-mail: v.koval@nubip.edu.ua 
2ɿʘʩʪʫʧʥʠʢ ʜʠʨʝʢʪʦʨʘ ʟ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʨʦʙʦʪʠ, ɯʥʩʪʠʪʫʪ ʝʣʝʢʪʨʦʜʠʥʘʤʽʢʠ ʅɸʅ ʋʢʨʘʾʥʠ, 

ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ORCID: 0000-0003-2790-8564 

E-mail: samkov@ied.org.ua 
3ʅʘʯʘʣʴʥʠʢ ʚʽʜʜʽʣʫ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʮʝʥʪʨ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʚʠʧʨʦʙʫʚʘʥʴ ʢʦʩʤʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʂʠʾʚ, 

ʋʢʨʘʾʥʘ 

ORCID: 0000-0002-2009-9314 

E-mail: piskun@nkau.gov.ua 
  

  

ɸʥʦʪʘʮʽʷ. ʇʽʜʚʠʱʝʥʥʷ ʚʽʜʤʦʚʦʩʪʽʡʢʦʩʪʽ ʟʘʩʦʙʽʚ ʬʦʨʤʫʚʘʥʥʷ ʩʠʛʥʘʣʽʚ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʯʘʩʫ 

(ʉʉʏ), ʦʩʦʙʣʠʚʦ ʥʘ ʦʙôʻʢʪʘʭ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʻ ʚʘʞʣʠʚʦʶ ʽ ʘʢʪʫʘʣʴʥʦʶ 

ʧʨʦʙʣʝʤʦʶ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʢʦʤʧôʶʪʝʨʥʦ-ʽʥʪʝʛʨʦʚʘʥʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ 

ʨʝʘʣʽʟʦʚʘʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʟʨʦʙʣʝʥʠʭ ʧʨʠʩʪʨʦʾʚ ʙʘʛʘʪʦʢʘʥʘʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʚ 

ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝʞʠʤʽ ʚʠʢʦʥʫʻ ʦʜʥʦʯʘʩʥʽ ʚʠʤʽʨʠ ʧʦʭʠʙʢʠ ʯʘʩʫ ʟ ʩʫʙʥʘʥʦʩʝʢʫʥʜʥʦʶ 

ʪʦʯʥʽʩʪʶ. ɺ ʢʦʤʧôʶʪʝʨʥʦ-ʽʥʪʝʛʨʦʚʘʥʽʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽʡ ʩʠʩʪʝʤʽ ʚʠʢʦʥʫʻʪʴʩʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʦʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʽʚ ʜʝʢʽʣʴʢʦʭ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʉʉʏ ʚʽʜʥʦʩʥʦ 

ʦʧʦʨʥʦʛʦ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʧʨʠʡʥʷʪʪʷ 

ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʟʤʝʥʰʝʥʥʷ ʚʨʘʟʣʠʚʦʩʪʽ 

ʟʘʩʦʙʽʚ ʬʦʨʤʫʚʘʥʥʷ ʉʉʏ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʩʠʩʪʝʤ. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʽʜʤʦʚʦʩʪʽʡʢʽʩʪʴ, ʩʠʛʥʘʣ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʯʘʩʫ, ʩʠʥʭʨʦʽʥʬʦʨʤʘʮʽʾ, ʦʙôʻʜʥʘʥʘ 

ʝʥʝʨʛʝʪʠʯʥʘ ʩʠʩʪʝʤʘ, GNSS. 
  
  

I. ɺʉʊʋʇ 

ʇʨʦʙʣʝʤʠ ʩʪʽʡʢʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʙôʻʜʥʘʥʦʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʩʪʝʤʠ 

(ʆɽʉ) ʋʢʨʘʾʥʠ, ʟ ʧʝʨʝʭʦʜʦʤ ʪʘ ʧʦʜʘʣʴʰʦʶ ʩʠʥʭʨʦʥʥʦʶ ʨʦʙʦʪʦʶ ʟ ENTSO-E ʽ ʨʝʘʣʽʟʘʮʽʻʶ 

ʢʦʥʮʝʧʮʽʾ Smart Grid, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚôʷʟʘʥʽ ʟ ʪʦʯʥʽʩʪʶ ʪʘ ʩʪʘʙʽʣʴʥʽʩʪʶ ʩʠʛʥʘʣʽʚ 

ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʯʘʩʫ (ʉʉʏ), ʙʝʟʧʝʢʦʶ ʽ ʜʦʩʪʦʚʽʨʥʽʩʪʶ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ 

ʟʘʟʥʘʯʝʥʠʤʠ ʩʠʛʥʘʣʘʤʠ [1ï4]. 

ɺ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʉʉʏ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʮʠʬʨʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʜʘʚʘʥʥʷ, 

ʦʙʨʦʙʢʠ ʩʠʥʭʨʦʽʥʬʦʨʤʘʮʽʾ ʪʘ ʩʫʯʘʩʥʽ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ. ɼʦ ʧʨʠʢʣʘʜʫ, 

ʩʠʥʭʨʦʩʠʛʥʘʣʠ, ʷʢʽ ʬʦʨʤʫʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʣʦʙʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʧʦʟʠʮʽʦʥʫʚʘʥʥʷ (GPS) 

ʪʘ ʽʥʰʠʭ ʛʣʦʙʘʣʴʥʠʭ ʥʘʚʽʛʘʮʽʡʥʠʭ ʩʫʧʫʪʥʠʢʦʚʠʭ ʩʠʩʪʝʤ (GNSS), ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʠʛʥʘʣʘʤʠ 

ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʯʘʩʫ ʦʙôʻʢʪʠ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʚʢʣʶʯʘʶʯʠ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʽ 

ʤʝʨʝʞʽ.  

ɸʥʘʣʽʟ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ʯʘʩʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʉʉʏ, ʱʦ 

ʚʽʜʪʚʦʨʶʶʪʴʩʷ ʧʨʠʩʪʨʦʷʤʠ ʢʦʨʠʩʪʫʚʘʯʽʚ PNT (UE) ʩʠʩʪʝʤ GPS ʪʘ GNSS, ʧʽʜʪʚʝʨʜʞʫʶʪʴ 

ʥʝʜʦʩʪʘʪʥʶ ʥʘʜʽʡʥʽʩʪʴ ʾʭ ʬʦʨʤʫʚʘʥʥʷ ʷʢ ʚ ʫʤʦʚʘʭ ʰʪʘʪʥʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ, ʪʘʢ ʽ ʫ 
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ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʷʭ [5-7]. ɺʨʘʭʦʚʫʶʯʠ ʰʠʨʦʢʝ ʚʧʨʦʚʘʜʞʝʥʥʷ  ʧʨʠʩʪʨʦʾʚ  ʢʦʨʠʩʪʫʚʘʯʽʚ 

PNT (UE), ʷʢʽ ʥʝ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʟ ʧʨʽʦʨʠʪʝʪʦʤ ʥʘ ʚʽʜʤʦʚʦʩʪʽʡʢʽʩʪʴ, ʜʦ ʥʝʥʘʚʤʠʩʥʠʭ ʟʙʦʾʚ ʽ 

ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʭ ʘʪʘʢ [7, 8], ʘʢʪʫʘʣʴʥʦʶ ʻ ʧʨʦʙʣʝʤʘ ʨʦʟʨʦʙʣʝʥʥʷ ʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʦʩʦʙʽʚ 

ʟʤʝʥʰʝʥʥʷ ʚʨʘʟʣʠʚʦʩʪʽ ʟʘʩʦʙʽʚ ʬʦʨʤʫʚʘʥʥʷ ʉʉʏ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʩʠʩʪʝʤ.  

II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ 

ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʚʨʘʟʣʠʚʦʩʪʽ ʟʘʩʦʙʽʚ ʬʦʨʤʫʚʘʥʥʷ ʉʉʏ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʩʠʩʪʝʤ 

ʜʦʮʽʣʴʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʦʩʦʙʫ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʩʠʩʪʝʤ ʩʠʥʭʨʦʥʽʟʘʮʽʾ, ʷʢʠʡ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ɸʩʦʮʽʘʮʽʻʶ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ (ATIS). ATIS ʨʝʢʦʤʝʥʜʫʻ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʷʢʦʩʪʽ ʨʝʟʝʨʚʥʠʭ ʩʠʛʥʘʣʠ ʚʽʜ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʦ GNSS ʜʞʝʨʝʣ ʯʘʩʫ 

ʚʽʜʧʦʚʽʜʥʦʾ ʷʢʦʩʪʽ. ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʪʘʢʦʾ ʤʦʞʣʠʚʦʩʪʽ ʻ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʥʘʷʚʥʠʭ ʚ 

ʜʝʨʞʘʚʽ ʟʘʩʦʙʽʚ ʯʘʩʪʦʪʥʦ-ʯʘʩʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʧʫʙʣʽʢʘʮʽʷʭ ʬʘʭʽʚʮʽʚ ɼʇ 

ñʋʢʨʤʝʪʨʪʝʩʪʩʪʘʥʜʘʨʪò. ɸʣʝ ʽʩʥʫʶʯʽ ʚ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ʥʝ ʫʪʚʦʨʶʶʪʴ 

ʨʦʟʛʘʣʫʞʝʥʦʾ ʩʠʩʪʝʤʠ ʽ ʥʝ ʤʦʞʫʪʴ ʟʘʜʦʚʦʣʴʥʠʪʠ ʫʩʽʭ ʩʧʦʞʠʚʘʯʽʚ ʯʘʩʪʦʪʥʦ-ʯʘʩʦʚʦʶ 

ʽʥʬʦʨʤʘʮʽʻʶ [1, 3]. ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ ʥʘ ʪʝ, ʱʦ ʧʝʨʝʜʘʚʘʥʥʷ ʩʠʥʭʨʦʩʠʛʥʘʣʽʚ ʜʽʶʯʠʤʠ ɯʈ-

ʤʝʨʝʞʘʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʪʦʢʦʣʫ ʈʊʈ ʩʪʚʦʨʶʻ ʧʨʠʡʥʷʪʥʽ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʦ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʡʦʛʦ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ, ʨʘʟʦʤ ʟ ʯʠʤ ʙʫʜʫʪʴ ʧʦʢʨʘʱʫʚʘʪʠʩʴ 

ʫʤʦʚʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʜʠʚʝʨʩʠʬʽʢʘʮʽʾ ʩʠʥʭʨʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʚʨʘʟʣʠʚʦʩʪʽ ʟʘʩʦʙʽʚ ʬʦʨʤʫʚʘʥʥʷ ʉʉʏ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʠʭ ʩʠʩʪʝʤ 

ʜʦʮʽʣʴʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʷʚʥʠʭ ʚ ʋʢʨʘʾʥʽ ʜʽʶʯʠʭ ʚʠʩʦʢʦʩʪʘʙʽʣʴʥʠʭ ʜʞʝʨʝʣ ʝʪʘʣʦʥʘ 

ʦʜʠʥʠʮʴ ʯʘʩʫ, ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʧʝʨʝʜʘʚʘʥʥʷ ʩʠʛʥʘʣʽʚ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʯʘʩʫ, ʨʦʟʨʦʙʣʝʥʠʭ 

ʤʝʪʦʜʽʚ ʽ ʧʨʠʩʪʨʦʾʚ ʙʘʛʘʪʦʢʘʥʘʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ [1, 3ï5]. ɿʘʟʥʘʯʝʥʽ ʪʝʭʥʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʪʘ 

ʦʪʨʠʤʘʥʠʡ ʜʦʩʚʽʜ ï ʮʝ ʨʝʘʣʴʥʝ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ 

ʪʘ ʝʬʝʢʪʠʚʥʠʭ ʽʥʥʦʚʘʮʽʡ, ʥʘʧʨʘʚʣʝʥʠʭ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʩʠʛʥʘʣʽʚ 

ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʜʣʷ ʪʝʨʠʪʦʨʽʘʣʴʥʦ ʨʦʟʧʦʜʽʣʝʥʠʭ ʦʙôʻʢʪʽʚ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʩʪʝʤʠ 

ʋʢʨʘʾʥʠ. 

ʋ ʨʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʘʜʽʦʧʨʠʡʤʘʯʽʚ GNSS, ʚ ʷʢʦʩʪʽ ʜʞʝʨʝʣ ʩʠʥʭʨʦʽʥʬʦʨʤʘʮʽʾ (PNT), 

ʤʘʶʪʴ ʙʫʪʠ ʦʙʦʚôʷʟʢʦʚʦ ʚʨʘʭʦʚʘʥʽ ʦʮʽʥʢʠ ʾʭ ʚʽʜʤʦʚʦʩʪʽʡʢʦʩʪʽ. ʎʽ ʦʮʽʥʢʠ ʧʦʚʠʥʥʽ 

ʚʠʢʦʥʫʚʘʪʠʩʴ ʥʘ ʦʩʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʨʘʜʽʦʧʨʠʡʤʘʯʽʚ ʚʽʜʥʦʚʣʶʚʘʪʠʩʷ ʧʽʩʣʷ ʘʪʘʢ ʘʙʦ ʟʙʦʾʚ ʪʘ 

ʩʪʫʧʝʥʷ ʾʭ ʚʽʜʤʦʚʦʩʪʽʡʢʦʩʪʽ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʘʙʦ ʚʪʨʘʪʠ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʯʘʩ [10]. ɿʘʧʨʦʧʦʥʦʚʘʥʽ 

ʧʽʜʭʦʜʠ ʜʦ ʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʚʽʜʤʦʚʦʩʪʽʡʢʦʩʪʽ ʩʠʥʭʨʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʪʚʦʨʷʪʴ ʫʤʦʚʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘ ʚʠʟʥʘʯʝʥʠʤʠ, ʚ Resilient PNT 

Conformance Framework [10], ʢʘʪʝʛʦʨʽʷʤʠ ʤʝʪʦʜʽʚ ʚʽʜʤʦʚʦʩʪʽʡʢʦʩʪʽ, ʘ ʩʘʤʝ ʟʘʪʴʤʘʨʝʥʥʷ, 

ʦʙʤʝʞʝʥʥʷ, ʧʝʨʝʚʽʨʢʘ, ʽʟʦʣʷʮʽʷ, ʧʦʤôʷʢʰʝʥʥʷ, ʜʠʚʝʨʩʠʬʽʢʘʮʽʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ. 

III. ʈɽɿʋʃʔʊɸʊʀ ʊɸ ɸʅɸʃɯɿ 

ɿ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ ʢʝʨʦʚʘʥʦʩʪʽ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʋʢʨʘʾʥʠ ʟʘ ʩʠʥʭʨʦʥʥʦʾ 

ʨʦʙʦʪʠ ʟ ʝʥʝʨʛʦʦʙôʻʜʥʘʥʥʷʤ ʢʨʘʾʥ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʾ ɭʚʨʦʧʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʠʪʫʘʮʽʾ, ʷʢʘ 

ʩʢʣʘʣʘʩʷ ʚ ʫʤʦʚʘʭ ʩʴʦʛʦʜʝʥʥʷ, ʧʨʦʧʦʥʫʻʪʴʩʷ ʢʦʤʧôʶʪʝʨʥʦ-ʽʥʪʝʛʨʦʚʘʥʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ 

ʩʠʩʪʝʤʠ ʬʦʨʤʫʚʘʥʥʷ ʉʉʏ. ʉʢʣʘʜʦʚʦʶ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʻ ʧʨʠʩʪʨʽʡ ʙʘʛʘʪʦʢʘʥʘʣʴʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ (ʇɹʄ), ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʦʙʢʠ ʽ ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʦʛʦ ʚʢʘʟʫʶʪʴ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʡʦʛʦ 

ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʷʢʦʩʪʽ ʪʝʨʠʪʦʨʽʘʣʴʥʦ ʨʦʟʧʦʜʽʣʝʥʠʭ ʧʦ ʦʙôʻʢʪʘʤ 

ʝʣʝʢʪʨʦʝʥʝʨʛʦʤʝʨʝʞʽ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʉʉʏ. 

ʇʨʠʩʪʨʽʡ ʙʘʛʘʪʦʢʘʥʘʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘʙʝʟʧʝʯʫʻ ʚʠʤʽʨʶʚʘʥʥʷ ʧʦʭʠʙʢʠ ʯʘʩʫ ʉʉʏ 

ʊɯɽt(Ű) ʥʘ ʽʥʪʝʨʚʘʣʽ Ű, ʧʦʯʠʥʘʶʯʠ ʟ ʤʦʤʝʥʪʫ t. ʌʫʥʢʮʽʶ ʊɯɽt(Ű) ʥʘʟʠʚʘʶʪʴ ʬʫʥʢʮʽʻʶ ʧʦʭʠʙʢʠ 

ʽʥʪʝʨʚʘʣʫ ʯʘʩʫ [1], ʷʢʘ ʤʘʻ ʥʘʩʪʫʧʥʝ ʤʘʪʝʤʘʪʠʯʥʝ ʚʠʟʥʘʯʝʥʥʷ: 

[ ][ ] ),(ʊE)(ʊE)(ʊ)(ʊ -)(ʊ)(ʊ ʆʇʆʇ tttttt -+=-+-+= ttt   (1) 
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ʜʝ )(ʊ)(ʊ)(ʊɽ ʆʇ ttt -= - ʬʫʥʢʮʽʷ ʧʦʭʠʙʢʠ ʯʘʩʫ; 

)(ʊ)(ʊ)(ʊɯt tt -+= tt  - ʬʫʥʢʮʽʷ ʽʥʪʝʨʚʘʣʫ ʯʘʩʫ. 

ʌʫʥʢʮʽʶ ʯʘʩʫ ʊ(t) ʉʉʏ ʚʠʟʥʘʯʘʶʪʴ ʯʝʨʝʟ ʧʦʚʥʫ ʬʘʟʫ ʈ(t) ʷʢ ʨʽʟʥʠʮʶ ʤʽʞ ʊ(t) ʽ ʦʧʦʨʥʠʤ 

(ʝʪʘʣʦʥʥʠʤ) ʩʠʛʥʘʣʦʤ )(ʊʆʇ t  ʟ ʨʽʚʥʷʥʥʷ: 

()
,

2
)(ʊ

ʥ

tʈ
t

pw
=        (2) 

ʜʝ wʥ ð ʥʦʤʽʥʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʯʘʩʪʦʪʠ. 

ɺʘʞʣʠʚʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʨʠʩʪʨʦʶ ʙʘʛʘʪʦʢʘʥʘʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʦʜʥʦʢʘʥʘʣʴʥʠʤ, ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ ʯʘʩʦʚʠʭ ʚʠʤʽʨʘʭ ʪʽʣʴʢʠ ʦʜʥʦʛʦ ʉʉʏ ʚʽʜʥʦʩʥʦ 

ʦʧʦʨʥʦʛʦ, ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʢʦʥʪʨʦʣʶ ʜʝʢʽʣʴʢʦʭ ʉʉʏ, ʩʧʽʣʴʥʦʾ 

ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʽʚ ʟ ʘʥʘʣʽʟʦʤ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ, ʬʦʨʤʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ 

ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ [106]. ɺʢʘʟʘʥʽ ʧʝʨʝʚʘʛʠ ʧʽʜʚʠʱʫʶʪʴ ʜʦʩʪʦʚʽʨʥʽʩʪʴ 

ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ʉʉʏ ʽʟ ʟʘʜʘʥʦʶ ʷʢʽʩʪʶ ʽ ʧʽʜʚʠʱʝʥʦʶ 

ʥʘʜʽʡʥʽʩʪʶ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʶʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʜʞʝʨʝʣ ʉʉʏ ʷʢ 

ʨʝʟʝʨʚʥʠʭ. 

ʂʦʤʧôʶʪʝʨʥʦ-ʽʥʪʝʛʨʦʚʘʥʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ ʩʠʩʪʝʤʠ ʬʦʨʤʫʚʘʥʥʷ ʉʉʏ, ʷʢʘ ʨʝʘʣʽʟʦʚʘʥʘ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʩʪʨʦʾʚ ʙʘʛʘʪʦʢʘʥʘʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʟʘʙʝʟʧʝʯʫʻ ʚ ʘʚʪʦʤʘʪʠʯʥʦʤʫ 

ʨʝʞʠʤʽ ʚʠʢʦʥʘʥʥʷ ʦʜʥʦʯʘʩʥʠʭ ʙʘʛʘʪʦʢʘʥʘʣʴʥʠʭ ʚʠʤʽʨʽʚ ʧʦʭʠʙʢʠ ʯʘʩʫ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʉʉʏ 

ʚʽʜʥʦʩʥʦ ʦʧʦʨʥʦʛʦ ʩʠʛʥʘʣʫ ʟ ʩʫʙʥʘʥʦʩʝʢʫʥʜʥʦʶ ʪʦʯʥʽʩʪʶ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʢʦʥʘʥʠʭ ʚʠʤʽʨʽʚ 

ʧʝʨʝʜʘʶʪʴʩʷ ʥʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʩʝʨʚʝʨ. ʉʝʨʚʝʨ ʥʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʚʽʜ ʧʨʠʩʪʨʦʾʚ 

ʙʘʛʘʪʦʢʘʥʘʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚʽʜʦʙʨʘʞʘʻ ʨʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʽʚ ʽ ʙʫʜʫʻ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ 

ʛʨʘʬʽʢʠ ʧʦʭʠʙʢʠ ʯʘʩʫ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʉʉʏ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ 

ʦʜʥʦʯʘʩʥʦʛʦ ʧʝʨʝʛʣʷʜʫ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʽʚ ʜʝʢʽʣʴʢʦʭ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʉʉʏ ʚʽʜʥʦʩʥʦ 

ʦʧʦʨʥʦʛʦ, ʾʭ ʟʘʧʠʩ ʥʘ ʟʘʧʘʤôʷʪʦʚʫʶʯʽ ʧʨʠʩʪʨʦʾ ʪʘ ʦʧʝʨʘʪʠʚʥʠʡ ʢʦʥʪʨʦʣʴ ʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 

ʦʧʝʨʘʪʦʨʦʤ. 

IV. ʆɹɻʆɺʆʈɽʅʅʗ ʊɸ ɺʀʉʅʆɺʂʀ 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʢʦʤʧôʶʪʝʨʥʦ-ʽʥʪʝʛʨʦʚʘʥʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ ʩʠʩʪʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ʩʠʛʥʘʣʽʚ 

ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʯʘʩʫ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ ʚʽʜʤʦʚʦʩʪʽʡʢʦʩʪʽ ʟʘʩʦʙʽʚ ʬʦʨʤʫʚʘʥʥʷ ʉʉʏ, ʱʦ 

ʩʪʚʦʨʠʪʴ ʫʤʦʚʠ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʢʝʨʦʚʘʥʦʩʪʽ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʋʢʨʘʾʥʠ ʟʘ 

ʩʠʥʭʨʦʥʥʦʾ ʨʦʙʦʪʠ ʟ ʝʥʝʨʛʦʦʙôʻʜʥʘʥʥʷʤ ʢʨʘʾʥ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʾ ɭʚʨʦʧʠ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʫʢʦʚʦ-ʽʥʥʦʚʘʮʽʡʥʠʭ ʧʨʦʝʢʪʥʠʭ ʨʦʟʨʦʙʦʢ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʩʪʚʦʨʝʥʽ ʧʨʦʛʨʘʤʥʦ-ʘʧʘʨʘʪʥʽ ʟʘʩʦʙʠ ʢʦʤʧôʶʪʝʨʥʦ-

ʽʥʪʝʛʨʦʚʘʥʦʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʽ ʨʦʟʨʦʙʣʝʥʽ ʚ ʋʢʨʘʾʥʽ, ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ 

ʢʦʥʪʨʦʣʶ ʯʘʩʦʚʠʭ  ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʥʭʨʦʩʠʛʥʘʣʽʚ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʝʢʦʥʦʤʽʢʠ ʢʨʘʾʥʠ, ʘ ʪʘʢʦʞ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʚ ʮʽʣʷʭ ʧʽʜʚʠʱʝʥʥʷ ʩʠʭʨʦʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʫʚʝʨʝʥʽʪʝʪʫ, ʦʙʦʨʦʥʦʟʜʘʪʥʦʩʪʽ 

ʽ ʙʝʟʧʝʢʠ ʜʝʨʞʘʚʠ. 
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ɺɸʃɽʈɯʁ ʂʆɺɸʃʔ ʦʪʨʠʤʘʚ ʜʠʧʣʦʤ ʽʥʞʝʥʝʨʘ ʫ ʆʜʝʩʴʢʦʤʫ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʤʫ 

ʽʥʩʪʠʪʫʪʽ ʟʚôʷʟʢʫ ʽʤ. ʆ.ʉ. ʇʦʧʦʚʘ ʚ 1981 ʨʦʮʽ, ʩʪʫʧʽʥʴ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ ʚ 1987 

ʨʦʮʽ ʪʘ ʩʪʫʧʽʥʴ ʜʦʢʪʦʨʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ ʫ ɼʝʨʞʘʚʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (ʂʠʾʚ, ʋʢʨʘʾʥʘ) ʚ 2007. ʆʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʨʦʟʨʦʙʢʠ ʟʘʩʦʙʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʩʠʩʪʝʤ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʮʠʬʨʦʚʠʭ ʩʠʛʥʘʣʽʚ ʽ ʤʝʨʝʞ. ɼʽʡʩʥʠʡ ʯʣʝʥ ɸʢʘʜʝʤʽʾ ʥʘʫʢ 

ʚʠʱʦʾ ʰʢʦʣʠ ʋʢʨʘʾʥʠ. 

 

ʆʃɽʂʉɸʅɼʈ ʉɸʄʂʆɺ ʦʪʨʠʤʘʚ ʜʠʧʣʦʤ ʽʥʞʝʥʝʨʘ ʫ ʂʠʾʚʩʴʢʦʤʫ ʧʦʣʽʪʝʭʥʽʯʥʦʤʫ 

ʽʥʩʪʠʪʫʪʽ ʚ 1977 ʨʦʮʽ, ʩʪʫʧʽʥʴ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ ʚ 1991 ʨʦʮʽ ʪʘ ʩʪʫʧʽʥʴ ʜʦʢʪʦʨʘ 

ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ ʫ ɼʝʨʞʘʚʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

(ʂʠʾʚ, ʋʢʨʘʾʥʘ) ʚ 2011 ʨʦʮʽ. ʅʘʫʢʦʚʽ ʧʨʘʮʽ ʧʨʠʩʚʷʯʝʥʽ ʨʦʟʨʦʙʣʝʥʥʶ ʧʨʠʩʪʨʦʾʚ ʜʣʷ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʡ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʩʫʤʽʩʥʦʩʪʽ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, 

ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʮʽ; ʩʠʥʪʝʟʫ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʟʘʩʦʙʽʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʪʘ ʨʦʟʨʦʙʣʝʥʥʶ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʘʚʪʦʥʦʤʥʠʭ ʦʙôʻʢʪʽʚ ʽʟ ʜʞʝʨʝʣʘʤʠ ʞʠʚʣʝʥʥʷ 

ʦʙʤʝʞʝʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʡ ʝʥʝʨʛʦʻʤʥʦʩʪʽ. 

 

ʆʃɽɻ ʇɯʉʂʋʅ ʦʪʨʠʤʘʚ ʩʪʫʧʽʥʴ ʙʘʢʘʣʘʚʨʘ ʢʦʤʧôʶʪʝʨʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ, ʘʚʪʦʤʘʪʠʢʠ ʽ 

ʫʧʨʘʚʣʽʥʥʷ ʫ ɾʠʪʦʤʠʨʩʴʢʦʤʫ ʚʽʡʩʴʢʦʚʦʤʫ ʽʥʩʪʠʪʫʪʽ ʨʘʜʽʦʝʣʝʢʪʨʦʥʽʢʠ ʽʤʝʥʽ ʉ.ʇ. 

ʂʦʨʦʣʴʦʚʘ (ɾʠʪʦʤʠʨ, ʋʢʨʘʾʥʘ) ʚ 1999 ʨʦʮʽ ʪʘ ʩʪʫʧʽʥʴ ʤʘʛʽʩʪʨʘ ʚʽʡʩʴʢʦʚʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʫ 

ʅʘʮʽʦʥʘʣʴʥʽʡ ʘʢʘʜʝʤʽʾ ʦʙʦʨʦʥʠ ʋʢʨʘʾʥʠ (ʂʠʾʚ, ʋʢʨʘʾʥʘ) ʚ 2007. ʅʠʥʽ ʘʚʪʦʨ ʧʨʘʮʶʻ ʥʘʜ 

ʟʜʦʙʫʪʪʷʤ ʩʪʫʧʝʥʷ PhD ʟ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʢʦʤʧôʶʪʝʨʥʦ-ʽʥʪʝʛʨʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʨʦʙʦʪʦʪʝʭʥʽʢʠ ʚ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʙʽʦʨʝʩʫʨʩʽʚ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ 

ʋʢʨʘʾʥʠ (ʂʠʾʚ, ʋʢʨʘʾʥʘ). ʉʝʨʝʜ ʥʘʫʢʦʚʠʭ ʽʥʪʝʨʝʩʽʚ ð ʪʝʭʥʦʣʦʛʽʾ ʜʠʩʪʘʥʮʽʡʥʦʾ 

ʩʠʥʭʨʦʥʽʟʘʮʽʾ,  ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʢʦʥʪʨʦʣʶ, ʜʠʬʝʨʝʥʮʽʡʥʽ ɻʅʉʉ. 
 

https://doi.org/10.15407/publishing2023.65
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ɸʥʦʪʘʮʽʷ. ʉʪʘʪʪʷ  ʧʨʠʩʚʷʯʝʥʘ ʤʝʪʦʜʘʤ ʪʘ ʧʨʦʙʣʝʤʘʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʣʦʢʯʝʡʥʘ ʚ 

ʜʝʨʞʘʚʥʦʤʫ ʩʝʢʪʦʨʽ, ʫʯʘʩʪʽ ʄʽʥʽʩʪʝʨʩʪʚʘ ʎʠʬʨʦʚʦʾ  ʊʨʘʥʩʬʦʨʤʘʮʽʾ ʚ ʽʥʪʝʛʨʘʮʽʾ ʧʨʦʝʢʪʽʚ 

ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʶ ʙʣʦʢʯʝʡʥʘ ʥʘ ʧʨʘʢʪʠʮʽ. ʈʦʟʛʣʷʥʝʤʦ ʩʫʪʥʽʩʪʴ ʙʣʦʢʯʝʡʥʘ ʪʘ ʡʦʛʦ ʧʝʨʝʚʘʛʠ. 

ʉʫʯʘʩʥʠʡ ʩʪʘʥ, ʧʝʨʩʧʝʢʪʠʚʠ ʪʘ ʩʬʝʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʣʦʢʯʝʡʥʘ ʚ ʜʝʨʞʘʚʥʦʤʫ ʩʝʢʪʦʨʽ. 

ʏʝʨʝʟ ʩʚʽʡ ʩʧʝʮʠʬʽʯʥʠʡ ʭʘʨʘʢʪʝʨ ʙʣʦʢʯʝʡʥ ʧʽʜʭʦʜʠʪʴ ʪʘʤ, ʜʝ ʧʦʪʨʽʙʥʘ ʚʠʩʦʢʘ 

ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʪʘ ʥʝʟʤʽʥʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ. ʄʝʪʘ ʩʪʘʪʪʽ: ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʭ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʣʦʢʯʝʡʥʘ ʚ ʜʝʨʞʘʚʥʦʤʫ ʩʝʢʪʦʨʽ. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ɼʝʨʞʘʚʥʠʡ ʩʝʢʪʦʨ; ʙʣʦʢʯʝʡʥ; ʽʥʥʦʚʘʮʽʡʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ; ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʡ; ʙʘʟʘ ʜʘʥʠʭ. 
  
  

I. ɺʉʊʋʇ 

ɹʣʦʢʯʝʡʥ ï ʪʝʭʥʦʣʦʛʽʷ ʤʘʡʙʫʪʥʴʦʛʦ. ʎʝ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʠʡ ʨʝʻʩʪʨ, ʘʙʦ ʷʢ ʡʦʛʦ ʽʥʦʜʽ 

ʥʘʟʠʚʘʶʪʴ ï ʙʘʟʘ ʜʘʥʠʭ, ʤʝʪʘ ʷʢʦʾ ʟʙʝʨʽʛʘʪʠ ʚʠʢʦʥʘʥʽ ʜʽʾ ʚ ʭʨʦʥʦʣʦʛʽʯʥʦʤʫ ʧʦʨʷʜʢʫ.  ɿʦʢʨʝʤʘ, 

ʫ ʜʝʨʞʘʚʥʦʤʫ ʩʝʢʪʦʨʽ, ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʜʘʯʘ ʮʽʥʥʦʩʪʝʡ [1]. 

ɯʥʥʦʚʘʮʽʡʥʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚʠʤʘʛʘʶʪʴ ʨʦʟʫʤʽʥʥʷ ʾʭ ʩʫʪʥʦʩʪʽ, ʚʤʽʥʥʷ ʾʭ ʦʧʪʠʤʘʣʴʥʦ ʪʘ 

ʝʬʝʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ. ʇʦʩʠʣʝʥʥʷ ʨʦʣʽ ʪʘ ʟʥʘʯʝʥʥʷ ʜʝʨʞʘʚʠ ʧʦʣʷʛʘʻ ʚ ʦʩʥʦʚʽ ʨʦʟʚʠʪʢʫ 

ʮʠʬʨʦʚʽʟʘʮʽʾ. ɿʘʢʦʥʦʜʘʚʯʝ ʨʝʛʫʣʶʚʘʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʤʘʻ ʙʫʪʠ ʧʨʦʟʦʨʶ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʦʶ ʙʘʟʦʶ ʜʣʷ ʫʩʽʭ ʫʯʘʩʥʠʢʽʚ ʨʠʥʢʫ, ʪʘ ʽ ʙʫʜʠ ʛʦʣʦʚʥʠʤ ʟʘʩʦʙʦʤ ʜʣʷ ʧʦʧʦʚʥʝʥʥʷ 

ʙʶʜʞʝʪʫ ʋʢʨʘʾʥʠ [2]. 

ɼʝʮʝʥʪʨʘʣʽʟʘʮʽʷ ʪʘ ʧʦʩʣʽʜʦʚʥʠʡ ʭʘʨʘʢʪʝʨ ʦʙʫʤʦʚʣʶʻ ʥʠʟʴʢʫ ʰʚʠʜʢʽʩʪʴ ʾʭ ʟʯʠʪʫʚʘʥʥʷ. 

ʇʦʻʜʥʘʥʥʷ ʮʠʭ ʜʚʦʭ ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʝ ʩʢʦʨʦʪʠʪʠ ʯʘʩ ʜʦʩʪʫʧʫ ʜʦ ʜʘʥʠʭ, ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ 

ʜʘʥʠʭ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʩʫʧʝʨʝʯʥʦʩʪʝʡ ʫ ʟʘʧʠʩʘʭ. 

ɸʣʝ ʚʩʝ ʞ ʪʘʢʠ, ʙʣʦʢʯʝʡʥ ʻ ʦʜʥʽʻʶ ʟ ʧʨʦʛʨʝʩʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʥʦʚʘʮʽʡ ʦʩʪʘʥʥʴʦʛʦ 

ʜʝʩʷʪʠʣʽʪʪʷ, ʪʦʤʫ ʧʨʦʮʝʩ ʽʥʪʝʛʨʘʮʽʾ ʫ ʜʝʨʞʘʚʥʠʡ ʩʝʢʪʦʨ ʚʩʝ ʞ ʪʘʢʠ ʚʽʜʙʫʚʘʻʪʴʩʷ [3].  

ʆʪʦʞ, ʨʦʟʨʦʙʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʙʣʦʢʯʝʡʥ ʜʣʷ ɺʝʣʠʢʠʭ ʜʘʥʠʭ ʻ ʥʘʡʘʢʪʫʘʣʴʥʽʰʦʶ. ʊʦʞ 

ʨʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ɭ ʦʩʥʦʚʥʽ ʧʨʘʢʪʠʯʥʽ ʚʘʨʽʘʥʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʣʦʢʯʝʡʥʫ ʚ ʜʝʨʞʘʚʥʦʤʫ ʩʝʢʪʦʨʽ [4]: 

¶ ʧʨʦʚʝʜʝʥʥʷ ʛʦʣʦʩʫʚʘʥʥʷ ʪʘ ʚʠʙʦʨʠ; 

¶ ʨʽʟʥʦʤʘʥʽʪʥʽ ʜʝʨʞʘʚʥʽ ʪʘ ʋʨʷʜʦʚʽ ʨʝʻʩʪʨʠ; 

¶ ʮʠʬʨʦʚʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ 

¶ ʢʨʠʧʪʦʚʘʣʶʪʠ; 

¶ ʫʧʨʘʚʣʽʥʥʷ ʣʘʥʮʶʛʘʤʠ ʧʦʩʪʘʯʘʥʥʷ; 

¶ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʠ; 

¶ ʥʦʚʽ ʧʨʦʬʝʩʽʾ ʚ ʩʬʝʨʽ ʙʣʦʢʯʝʡʥ; 

ʇʽʩʣʷ ʚʩʝʩʚʽʪʥʴʦʾ ʧʘʥʜʝʤʽʾ ʙʽʣʴʰʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʡ ʜʝʨʞʘʚʥʦʛʦ ʩʝʢʪʦʨʫ ʧʝʨʝʛʣʷʜʘʶʩʴ ʩʚʦʾ 

ʤʝʪʦʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ [2]. 



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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ɿʘʩʪʫʧʥʠʢ ʤʽʥʽʩʪʨʘ ʮʠʬʨʦʚʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʆʣʝʢʩʘʥʜʨ ɹʦʨʥʷʢʦʚ ʚʚʘʞʘʻ, ʱʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʙʣʦʢʯʝʡʥ-ʪʝʭʥʦʣʦʛʽʡ ʚ ʜʝʨʞʘʚʥʦʤʫ ʩʝʢʪʦʨʽ ʜʦʧʦʤʦʞʝ ʚ ʙʦʨʦʪʴʙʽ ʟ ʢʦʨʫʧʮʽʻʶ, 

ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʽʰʝ ʟʘʭʠʱʘʪʠ ʧʝʨʩʦʥʘʣʴʥʽ ʜʘʥʽ ʛʨʦʤʘʜʷʥ, ʥʘʜʘʚʘʪʠ ʟʨʫʯʥʽ ʩʝʨʚʽʩʠ, ʷʢʽ ʤʦʞʫʪʴ 

ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʝʨʞʘʚʦʶ[5]. 

  
ʈʠʩʫʥʦʢ 1. ʉʬʝʨʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʙʣʦʢʯʝʡʥ 

 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʜʘʥʦʾ ʢʦʥʮʝʧʮʽʾ ʤʘʻ ʥʘʤʝʪʽ ʟʨʦʙʠʪʠ ʜʝʨʞʘʚʥʽ ʛʨʦʰʽ ʧʨʦʛʨʘʤʦʚʘʥʠʤʠ. 

ʊʦʙʪʦ, ʤʦʞʥʘ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʚʥʦʛʦ ʢʦʜʫ ʫʤʦʚʠ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɽ-ʛʨʠʚʥʷ 

ʤʦʞʝ ʩʪʘʪʠ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʝʣʝʤʝʥʪʦʤ ʝʢʦʥʦʤʽʢʠ ʤʘʡʙʫʪʥʴʦʛʦ ʜʣʷ ʫʢʣʘʜʘʥʥʷ ʡ ʚʠʢʦʥʘʥʥʷ 

ʫʛʦʜ ʟ ʪʦʢʝʥʽʟʦʚʘʥʦʶ ʯʘʩʪʢʦʶ ʩʝʢʪʦʨʫ ʝʢʦʥʦʤʽʢʠ [6].  

II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ 

ɸʥʘʣʽʪʠʢʘ ʚʝʣʠʢʠʭ ʜʘʥʠʭ ï ʮʝ ʧʨʦʮʝʩ ʘʥʘʣʽʟʫ ʚʝʣʠʢʠʭ ʪʘ ʩʢʣʘʜʥʠʭ ʜʞʝʨʝʣ ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʨʠʥʢʦʚʠʭ ʧʝʨʝʚʘʛ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʝʬʝʢʪʠʚʥʠʭ ʨʽʰʝʥʴ. ɿʘʟʚʠʯʘʡ ʪʘʢʽ ʜʘʥʽ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʪʘʢʠʤʠ ʢʨʠʪʝʨʽʷʤʠ: ʦʙʩʷʛ, ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ, ʰʚʠʜʢʽʩʪʴ, ʧʨʘʚʜʠʚʽʩʪʴ. ɺʝʣʠʢʽ 

ʜʘʥʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʚʠʩʦʢʦʛʦ ʩʪʫʧʝʥʷ ʪʦʯʥʦʩʪʽ ʪʘ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʜʘʥʠʭ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʚʩʽ 

ʜʘʥʽ ʤʘʶʪʴ ʙʫʪʠ ʨʝʪʝʣʴʥʦ ʚʽʜʽʙʨʘʥʽ ʪʘ ʯʠʩʪʠʤʠ [1]. 

ʄʘʪʝʤʘʪʠʯʥʽ ʤʝʪʦʜʠ (ʦʩʥʦʚʘ ʙʣʦʢʯʝʡʥ) - ʮʝ ʝʣʽʧʪʠʯʥʽ ʢʨʠʚʽ. ʄʽʥʮʠʬʨʠ ʜʦʧʦʤʘʛʘʻ 

ʟʘʣʫʯʠʪʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʪʥʝʨʽʚ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʽʣʦʪʥʠʭ ʧʨʦʝʢʪʽʚ, ʜʦʩʣʽʜʞʝʥʥʷ 

ʤʦʞʣʠʚʦʩʪʝʡ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʦʮʽʥʢʠ ʧʝʨʩʧʝʢʪʠʚ. ʄʽʥʮʽʬʨʘ ʧʦʩʪʽʡʥʦ ʚʠʚʯʘʻ ʜʦʩʚʽʜ ʽʥʰʠʭ ʢʨʘʾʥ, 

ʱʦʙ ʩʪʚʦʨʶʚʘʪʠ ʮʠʬʨʦʚʫ ʜʝʨʞʘʚʫ ʟ ʩʝʨʚʽʩʘʤʠ ʜʣʷ ʛʨʦʤʘʜʷʥ [3].  

III. ʈɽɿʋʃʔʊɸʊʀ ʊɸ ɸʅɸʃɯɿ 

ɼʘʥʽ, ʷʢ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʪʘ ʟʙʝʨʝʞʝʥʽ ʧʦʪʨʝʙʫʶʪʴ ʾʭ ʘʥʘʣʽʟʫ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʫ ʛʨʘʬʽʢʘʭ, 

ʪʘʙʣʠʮʷʭ ʪʦʱʦ. ɸʣʝ ʪʨʘʜʠʮʽʡʥʽ ʩʧʦʩʦʙʠ ʥʝ ʧʽʜʭʦʜʷʪʴ. ʊʦʤʫ ʜʣʷ ʨʦʙʦʪʠ ʟ ʪʘʢʠʤʠ ʚʝʣʠʢʠʤ 

ʙʘʟʘʤʠ ʨʦʟʨʦʙʣʝʥʽ ʦʢʨʝʤʽ ʪʝʭʥʦʣʦʛʽʾ [2]. 

ɿʘʛʘʣʴʥʘ ʩʢʣʘʜʥʽʩʪʴ - ʮʝ ʤʽʨʘ ʪʦʛʦ, ʷʢ ʚʘʞʢʦ ʟʥʘʡʪʠ ʧʨʘʚʠʣʴʥʠʡ ʭʝʰ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʥʦʚʦʛʦ ʙʣʦʢʫ ʚ ʙʣʦʢʯʝʡʥʽ. ʆʩʴ ʬʦʨʤʫʣʘ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʟʘʛʘʣʴʥʦʾ ʩʢʣʘʜʥʦʩʪʽ [6]: 

Ὕ  Ὀ  
ς

ὓ
 

T ï ʟʘʛʘʣʴʥʘ ʩʢʣʘʜʥʽʩʪʴ, D - ʟʥʘʯʝʥʥʷ ʩʢʣʘʜʥʦʩʪʽ ʧʨʠ ʷʢʦʤʫ ʭʝʰ ʙʣʦʢʫ ʧʦʚʠʥʝʥ 

ʧʦʯʠʥʘʪʠʩʷ ʽʟ ʟʘʜʘʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʫʣʽʚ, M - ʧʦʪʦʯʥʝ ʮʽʣʴʦʚʝ ʟʥʘʯʝʥʥʷ, ʷʢʝ ʚʠʟʥʘʯʘʻ ʩʢʣʘʜʥʽʩʪʴ 

ʤʘʡʥʽʥʛʫ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ. 

ʍʝʰ ʙʣʦʢʫ ʻ ʫʥʽʢʘʣʴʥʠʤ ʯʠʩʣʦʚʠʤ ʟʥʘʯʝʥʥʷʤ, ʷʢʝ ʻ ʮʠʬʨʦʚʠʤ ʧʽʜʧʠʩʦʤ ʚʤʽʩʪʫ ʙʣʦʢʫ, 

ʚʢʣʶʯʘʶʯʠ ʜʘʥʽ ʽ ʧʦʧʝʨʝʜʥʽʡ ʭʝʰ ʙʣʦʢʫ. ʆʩʴ ʬʦʨʤʫʣʘ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʭʝʰʘ ʙʣʦʢʫ [6]: 

ὌὥίὬ  ὛὌὃςυφ  ὴ  Ὠ  ὲ 

Hash ï ʭʝʰ ʙʣʦʢʫ, SHA256 ï ʬʫʥʢʮʽʷ ʭʝʰʫʚʘʥʥʷ, p ï ʭʝʰ ʧʦʧʝʨʝʜʥʴʛʦ ʙʣʦʢʫ, d ï ʜʘʥʽ 

ʧʦʪʦʯʥʦʛʦ ʙʣʦʢʫ, n ï ʚʠʧʘʜʢʦʚʝ ʯʠʩʣʦ ʟʤʽʥʠ ʙʣʦʢʫ 

ʉʝʨʝʜ ʙʘʛʘʪʴʦʭ ʭʝʰ-ʬʫʥʢʮʽʡ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʢʨʠʧʪʦʛʨʘʬʽʯʥʽ ʩʪʽʡʢʽ. ʄʝʪʦʜʠ ʭʝʰʫʚʘʥʥʷ 

ʪʘʢʦʞ ʙʘʟʫʶʪʴʩʷ ʥʘ ʦʜʥʦʙʽʯʥʠʭ ʭʝʰ-ʬʫʥʢʮʽʷʭ. ʉʘʤʘ ʭʝʰ-ʬʫʥʢʮʽʷ ʧʦʯʠʥʘʻ ʭʝʰʫʚʘʪʠ 
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ʧʦʚʽʜʦʤʣʝʥʥʷ ʚ ʘʣʛʦʨʠʪʤʽ, ʨʝʟʫʣʴʪʘʪ ʟʘʧʠʩʫʻʪʴʩʷ ʚ ʙʣʦʮʽ ʧʘʤôʷʪʽ, ʧʦʪʽʤ ʙʣʦʢʠ 

ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʠʩʢʘʥʥʷ, ʥʘ ʚʠʭʦʜʽ ʦʪʨʠʤʘʻʤʦ ʢʣʶʯ. ʊʝʭʥʦʣʦʛʽʷ 

ʙʣʦʢʯʝʡʥ ʤʘʻ ʚʝʣʠʯʝʟʥʠʡ ʧʦʪʝʥʮʽʘʣ. ʉʝʨʝʜ ʧʦʪʝʥʮʽʡʥʠʭ ʥʘʧʨʷʤʢʽʚ ï ʟʘʭʠʩʪ ʜʝʨʞʨʝʻʩʪʨʽʚ, 

ʟʥʠʱʝʥʥʷ ʢʦʨʫʧʮʽʾ ʪʘ ʜʦʢʫʤʝʥʪʘʣʴʥʝ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚʦʻʥʥʠʭ ʟʣʦʯʠʥʽʚ [6]. 

IV. ʆɹɻʆɺʆʈɽʅʅʗ ʊɸ ɺʀʉʅʆɺʂʀ 

ɿʘʛʘʣʦʤ ʙʣʦʢʯʝʡʥ ʤʘʻ ʥʠʟʢʫ ʧʝʨʝʚʘʛ: ʜʝʮʝʥʪʨʘʣʽʟʘʮʽʷ, ʝʬʝʢʪʠʚʥʽʩʪʴ, ʧʨʦʟʦʨʽʩʪʴ, 

ʥʝʟʤʽʥʥʽʩʪʴ. ʎʝ ʚʽʜʥʦʩʥʦ ʥʦʚʘ ʪʝʭʥʦʣʦʛʽʷ, ʷʢʘ ʤʘʻ ʚʝʣʠʢʠʡ ʧʦʪʝʥʮʽʘʣ ʟʤʽʥʠʪʠ ʙʘʛʘʪʦ ʩʬʝʨ 

ʜʽʷʣʴʥʦʩʪʽ, ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ, ʷʢʽ ʧʦʢʨʘʱʫʶʪʴ ʷʢʽʩʪʴ ʞʠʪʪʷ, ʪʘ ʟʜʘʪʥʘ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʙʘʛʘʪʦ ʩʢʣʘʜʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʉʴʦʛʦʜʥʽ ʟôʷʚʠʣʦʩʴ ʙʘʛʘʪʦ ʨʝʘʣʴʥʠʭ ʧʨʠʢʣʘʜʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚ ʫʨʷʜʽ. 

ɼʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʦʪʨʽʙʥʦ ʩʠʩʪʝʤʘʪʠʯʥʦ ʧʝʨʝʚʽʨʷʪʠ ʧʦʪʝʥʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ 

ʜʝʨʞʦʨʛʘʥʽʚ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʦʨʛʘʥʘʤʠ ʪʘ ʛʨʦʤʘʜʷʥʘʤʠ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ [7]. 

ʂʣʶʯʦʚʽ ʚʠʩʥʦʚʢʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʰʚʠʜʢʝ ʟʨʦʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʙʣʦʢʯʝʡʥ  

ʛʨʘʻ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʚ ʨʦʟʚʠʪʢʫ ʜʝʨʞʘʚʥʦʛʦ ʩʝʢʪʦʨʫ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʮʝ ʧʨʠʟʚʝʜʝ 

ʧʦʢʨʘʱʝʥʥʷ ʚʽʜʩʪʝʞʝʥʥʷ ʜʘʥʠʭ ʫ ʜʝʨʞʘʚʥʦʤʫ ʩʝʢʪʦʨʽ. ʅʝʜʦʩʪʘʪʥʴʦ ʚʠʟʥʘʯʠʪʠ ʩʪʨʘʪʝʛʽʶ, 

ʧʦʪʨʽʙʥʘ ʟʜʘʪʥʽʩʪʴ ʜʣʷ ʾʾ ʨʝʘʣʽʟʘʮʽʾ. ɼʣʷ ʮʴʦʛʦ ʫʨʷʜ ʧʦʚʠʥʝʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘ ʦʙôʻʜʥʫʚʘʪʠ 

ʽʩʥʫʶʯʽ ʢʦʤʧʘʥʽʾ. ʅʝʤʘʻ ʩʫʤʥʽʚʽʚ, ʱʦ ʮʷ ʪʝʭʥʦʣʦʛʽʷ ʟʨʦʙʠʪʴ ʨʝʚʦʣʶʮʽʶ ʫ ʜʝʨʞʘʚʥʦʤʫ 

ʩʝʢʪʦʨʽ. ʎʝ ʜʦʧʦʤʦʞʝ ʟʤʽʥʠʪʠ ʟʘʩʪʘʨʽʣʽ ʧʨʦʮʝʩʠ ʪʘ ʥʝʧʦʪʨʽʙʥʫ ʜʦʢʫʤʝʥʪʘʮʽʶ, ʰʚʠʜʰʝ 

ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʽʥʥʦʚʘʮʽʾ ʪʘ ʧʨʘʮʶʚʘʪʠ ʝʬʝʢʪʠʚʥʽʰʝ [4]. 
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ɸʥʦʪʘʮʽʷ. ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʧʨʦʙʣʝʤʽ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ 

ʚʢʣʶʯʘʻ ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʦʩʣʫʛʠ, ʥʘʚʯʘʣʴʥʽ ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʧʨʦʛʨʘʤʠ, ʨʦʟʨʦʙʣʝʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʧʦʪʨʝʙ ʫʯʘʩʥʠʢʽʚ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʧʽʜʭʽʜ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʟʘʛʘʣʴʥʝʥʦʾ 

ʤʦʜʝʣʽ ʨʦʟʧʦʜʽʣʝʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ, ʱʦ ʤʦʞʝ ʧʽʜʚʠʱʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. ʂʣʶʯʦʚʠʤ ʘʩʧʝʢʪʦʤ ʽ ʢʦʥʢʨʝʪʥʦʶ ʧʝʨʝʚʘʛʦʶ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʙʫʜʦʚʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʣʘʥʫ ʥʘʚʯʘʥʥʷ. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʷ ʥʘʚʯʘʥʥʷ; ʨʦʟʧʦʜʽʣʝʥʘ ʩʠʩʪʝʤʘ; ʭʤʘʨʥʽ ʦʙʯʠʩʣʝʥʥʷ  
  
  

I. ɺʉʊʋʇ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ.  

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʦʩʚʽʪʠ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʦʯʝʚʠʜʥʦʶ ʧʦʪʨʝʙʘ ʫ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʦʤʫ 

ʥʘʚʯʘʥʥʽ, ʷʢʝ ʚʨʘʭʦʚʫʻ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ. ɯʥʜʠʚʽʜʫʘʣʽʟʘʮʽʷ 

ʥʘʚʯʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʦʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʚʽʜʧʦʚʽʜʽ ʥʘ ʮʶ 

ʧʦʪʨʝʙʫ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʜʦʟʚʦʣʷʻ ʘʜʘʧʪʫʚʘʪʠ ʧʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʜʦ ʧʦʪʨʝʙ, ʽʥʪʝʨʝʩʽʚ ʪʘ ʪʝʤʧʫ 

ʥʘʚʯʘʥʥʷ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ. ɼʘʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʘʢʪʫʘʣʴʥʦ, ʦʩʢʽʣʴʢʠ ʚʦʥʦ ʩʧʨʷʤʦʚʘʥʝ ʥʘ 

ʚʠʚʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʧʝʨʝʚʘʛ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʤʦʞʝ ʩʧʨʠʷʪʠ ʧʦʢʨʘʱʝʥʥʶ ʷʢʦʩʪʽ ʦʩʚʽʪʠ ʪʘ ʧʽʜʛʦʪʦʚʢʠ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʢʘʜʨʽʚ 

ʜʣʷ ʩʫʩʧʽʣʴʩʪʚʘ. 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ.  

ʋ ʩʫʯʘʩʥʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʽʩʥʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ 

ʥʘʚʯʘʥʥʷ ʜʣʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʧʦʪʨʝʙʘʤ ʪʘ ʤʦʞʣʠʚʦʩʪʷʤ ʢʦʞʥʦʛʦ ʩʪʫʜʝʥʪʘ. 

ʊʨʘʜʠʮʽʡʥʽ ʧʽʜʭʦʜʠ ʜʦ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʤʦʞʫʪʴ 

ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʟʥʠʞʝʥʥʷ ʤʦʪʠʚʘʮʽʾ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʥʘʚʯʘʥʥʷ. ʆʜʥʠʤ ʽʟ ʤʦʞʣʠʚʠʭ ʨʽʰʝʥʴ 

ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ. ʆʜʥʘʢ ʽʩʥʫʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ, ʘ ʪʘʢʦʞ ʚ ʨʦʟʨʦʙʮʽ ʨʝʢʦʤʝʥʜʘʮʽʡ 

ʱʦʜʦ ʡʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʦʩʚʽʪʥʶ ʧʨʘʢʪʠʢʫ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ.  

ɺʠʟʥʘʯʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʢʦʥʪʝʢʩʪʽ ʩʫʯʘʩʥʦʾ ʦʩʚʽʪʥʴʦʾ ʧʘʨʘʜʠʛʤʠ. ʈʦʟʛʣʷʥʫʪʠ ʧʽʜʭʦʜʠ ʜʦ 

ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʪʘ ʾʭ ʚʧʣʠʚ ʥʘ ʘʢʪʠʚʥʽʩʪʴ, ʤʦʪʠʚʘʮʽʶ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ. 

ɺʩʪʘʥʦʚʠʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʝʬʝʢʪʠʚʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʽʟʦʚʘʥʦʛʦ ʥʘʚʯʘʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʩʫʯʘʩʥʫ ʦʩʚʽʪʥʶ ʧʨʘʢʪʠʢʫ. 

ʆʛʣʷʜ ʣʽʪʝʨʘʪʫʨʠ.  



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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ɺ ʫʤʦʚʘʭ ʰʚʠʜʢʦʛʦ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʦʙʩʷʛʠ ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʩʪʫʜʝʥʪʽʚ 

ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʶʪʴ. ʎʝ ʚʠʢʣʠʢʘʥʦ ʰʚʠʜʢʠʤ ʨʦʟʚʠʪʢʦʤ ʥʘʫʢʠ, ʪʝʭʥʽʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷʤ 

ʧʝʨʝʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʙʽʟʥʝʩ. ʉʫʯʘʩʥʠʡ ʨʠʥʦʢ ʧʨʘʮʽ ʚʠʩʫʚʘʻ ʚʠʩʦʢʽ ʚʠʤʦʛʠ 

ʜʦ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʢʘʜʨʽʚ, ʪʦʤʫ ʦʩʚʽʪʥʽ ʟʘʢʣʘʜʠ ʧʦʚʠʥʥʽ ʧʦʩʪʽʡʥʦ ʦʥʦʚʣʶʚʘʪʠ ʥʘʚʯʘʣʴʥʽ 

ʤʘʪʝʨʽʘʣʠ. ʇʨʦʪʝ ʧʦʩʪʽʡʥʝ ʫʩʢʣʘʜʥʝʥʥʷ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʨʦʛʘʣʠʥ ʫ 

ʟʥʘʥʥʷʭ ʩʪʫʜʝʥʪʽʚ, ʱʦ ʤʦʞʝ ʫʩʢʣʘʜʥʠʪʠ ʾʭʥʻ ʥʘʚʯʘʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʝʩʽʡʥʠʭ 

ʢʦʤʧʝʪʝʥʮʽʡ [1]. 

ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ (ʐɯ) ʽ ʚʝʣʠʢʽ ʜʘʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʩʫʯʘʩʥʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʧʨʦʩʪʦʨʘʭ  ʚʠʱʽʡ ʦʩʚʽʪʠ ï ʮʝ ʩʝʤʘʥʪʠʯʥʠʡ ʚʝʙ, ʨʦʙʦʪʦʪʝʭʥʽʢʘ,  ʘʚʪʦʤʘʪʠʟʘʮʽʷ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ 

ʘʛʝʥʪʠ, ʟʝʣʝʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʰʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʥʘʚʯʘʣʴʥʽ ʨʝʩʫʨʩʠ, ʷʢʽ ʪʨʘʥʩʬʦʨʤʫʶʪʴ ʩʧʦʩʽʙ 

ʞʠʪʪʷ, ʨʦʙʦʪʠ ʪʘ ʩʧʽʣʢʫʚʘʥʥʷ ʟ ʽʥʰʠʤʠ [2, 3]. ʉʪʫʜʝʥʪʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʝʣʠʢʽ ʜʘʥʽ 

ʜʣʷ ʧʦʰʫʢʫ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʥʘ ʜʦʜʘʪʦʢ ʜʦ ʥʦʚʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʥʘʚʯʘʥʥʷ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʫ ʦʩʚʽʪʫ ʥʘ ʦʩʥʦʚʽ ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ ʧʨʦ ʩʪʫʜʝʥʪʽʚ ʱʦʜʦ ʦʩʦʙʠʩʪʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʟʚʠʯʦʢ ʘʙʦ ʜʽʡ [4]. ɽʣʝʤʝʥʪʠ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʫ ʥʘʚʯʘʥʥʽ ʘʢʮʝʥʪʫʶʪʴ 

ʦʩʦʙʠʩʪʽʩʥʠʡ ʨʦʟʚʠʪʦʢ ʪʘ ʥʘʚʯʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ. ʆʩʥʦʚʥʠʡ ʬʦʢʫʩ ð ʥʘ ʦʩʦʙʠʩʪʦʤʫ 

ʟʨʦʩʪʘʥʥʽ ʟʥʘʥʴ ʽ ʥʘʚʠʯʦʢ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ɯʥʪʝʨʥʝʪ-ʩʧʽʣʴʥʦʪʘʤ ʪʘ ʦʥʣʘʡʥ-ʢʫʨʩʘʤ. 

ʇʝʨʩʦʥʘʣʽʟʦʚʘʥʝ ʥʘʚʯʘʥʥʷ ʚʢʣʶʯʘʻ ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʦʩʣʫʛʠ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ ʧʨʦʛʨʘʤʠ, 

ʨʦʟʨʦʙʣʝʥʽ ʟʘ ʧʦʪʨʝʙʘʤʠ ʣʶʜʝʡ ʥʘ ʦʩʥʦʚʽ Web 2.0 ʘʙʦ Web 3.0, ʥʘʧʨʠʢʣʘʜ, ʜʦʩʪʫʧʥʽʩʪʴ ʙʽʣʴʰ 

ʜʦʩʪʫʧʥʠʭ ʢʫʨʩʽʚ, ʨʦʟʰʠʨʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ 

ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʧʨʦʬʽʣʶ ʩʪʫʜʝʥʪʘ [5].  

ɺʠʱʽ ʥʘʚʯʘʣʴʥʽ ʟʘʢʣʘʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʜʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ 

ʧʨʦʮʝʜʫʨʠ ʧʨʠʡʦʤʫ ʩʪʫʜʝʥʪʽʚ ʽ ʚʠʟʥʘʯʝʥʥʷ ʫʩʧʽʰʥʠʭ ʩʪʫʜʝʥʪʽʚ. ʊʝʭʥʦʣʦʛʽʾ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ ʜʦʧʦʤʘʛʘʶʪʴ ʚʯʠʪʝʣʷʤ ʫ ʚʠʟʥʘʯʝʥʥʽ ʨʦʟʚʠʪʢʫ ʫʯʥʽʚ,  ʚ ʫʧʨʘʚʣʽʥʥʽ ʤʝʪʦʜʦʤ 

ʥʘʚʯʘʥʥʷ ʫ ʚʠʧʘʜʢʫ ʚʠʷʚʣʝʥʥʷ ʧʨʦʛʘʣʠʥʠ ʚ ʨʦʟʫʤʽʥʥʽ, ʘ ʪʘʢʦʞ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ 

ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʩʪʫʜʝʥʪʽʚ [6]. ɼʝʷʢʽ ʟ ʪʘʢʠʭ ʩʠʩʪʝʤ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʚʩʪʘʥʦʚʣʶʚʘʪʠ 

ʨʽʚʝʥʴ ʟʥʘʥʴ ʩʪʫʜʝʥʪʽʚ ʽ ʩʪʨʘʪʝʛʽʾ ʥʘʚʯʘʥʥʷ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʾʭʥʽʭ ʟʥʘʥʴ ʽ ʚʠʷʚʣʝʥʥʷ 

ʥʝʧʨʘʚʠʣʴʥʠʭ ʫʷʚʣʝʥʴ [7]. ɼʣʷ ʧʽʜʪʨʠʤʢʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʚʘʞʣʠʚʽ ʜʘʥʽ 

ʚʢʣʶʯʘʶʪʴ ʛʣʦʙʘʣʴʥʽ ʙʘʟʠ ʜʘʥʠʭ, ʤʝʪʘʜʘʥʽ, ʧʽʜʭʦʜʠ, ʢʝʨʦʚʘʥʽ ʜʘʥʠʤʠ, ʽ ʧʦʚôʷʟʘʥʽ ʜʘʥʽ [8]. 

ʆʜʠʥ ʟ ʤʝʪʦʜʽʚ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʻ ʤʝʪʦʜ ʥʝʧʨʷʤʦʛʦ 

ʦʮʽʥʶʚʘʥʥʷ. ɼʣʷ ʦʮʽʥʢʠ ʜʦʩʚʽʜʫ ʩʪʫʜʝʥʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʷʢ ʧʨʷʤʝ ʦʮʽʥʶʚʘʥʥʷ (ʪʦʙʪʦ 

ʘʢʘʜʝʤʽʯʥʘ ʫʩʧʽʰʥʽʩʪʴ ʩʪʫʜʝʥʪʘ), ʪʘʢ ʽ ʥʝʧʨʷʤʝ ʦʮʽʥʶʚʘʥʥʷ (ʮʽʥʥʽʩʪʴ ʟʘʚʜʘʥʥʷ, ʟʚ'ʷʟʦʢ,) ʯʝʨʝʟ 

ʚʘʣʽʜʦʚʘʥʽ ʧʝʜʘʛʦʛʽʯʥʽ ʦʧʠʩʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʟ ʚʽʜʧʦʚʽʜʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ. ʊʘʢʠʡ ʧʽʜʭʽʜ 

ʜʘʚ ʨʦʟʫʤʽʥʥʷ ʟʚôʷʟʢʽʚ ʤʽʞ ʪʘʢʠʤʠ ʧʦʥʷʪʪʷʤʠ, ʷʢ ʩʪʨʫʢʪʫʨʘ ʢʫʨʩʫ, ʤʦʪʠʚʘʮʽʷ ʪʘ ʩʧʨʠʡʥʷʪʪʷ, ʟ 

ʘʢʘʜʝʤʽʯʥʦʶ ʫʩʧʽʰʥʽʩʪʶ ʩʪʫʜʝʥʪʽʚ ʫ ʢʫʨʩʽ ʜʠʩʪʘʥʮʽʡʥʦʾ ʦʩʚʽʪʠ [9]. 

ʈʝʟʫʣʴʪʘʪʠ 40 ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʘʣʠ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʙʫʣʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʫʩʧʽʰʥʦʩʪʽ ʥʘʚʯʘʥʥʷ ʘʙʦ ʚʽʜʨʘʭʫʚʘʥʥʷ ʩʪʫʜʝʥʪʽʚ ʫ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ 

ʟʘʢʣʘʜʘʭ, ʷʢʽ ʥʘʚʯʘʶʪʴʩʷ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ ʽʥʬʦʨʤʘʪʠʢʘ. ʄʝʪʦʜʠ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʧʽʜʭʦʜʠ ʜʦ 

ʧʝʨʝʚʽʨʢʠ ʙʘʟʫʚʘʣʠʩʷ ʥʘ ʘʣʛʦʨʠʪʤʘʭ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ [10]. 

ʄʝʪʦʜ ʜʽʘʛʥʦʩʪʠʢʠ ʫʩʧʽʰʥʦʩʪʽ ʫʯʥʽʚ ʤʦʞʝ ʙʫʪʠ ʧʦʢʨʘʱʝʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʦʜʘʪʢʦʚʠʭ 

ʰʢʘʣ ʦʮʽʥʶʚʘʥʥʷ ʨʘʟʦʤ ʟʽ ʩʪʘʥʜʘʨʪʥʠʤʠ. ʎʝʡ ʧʽʜʭʽʜ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ 

ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʚʨʘʭʫʚʘʥʥʷ ʚʩʽʭ ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ ʧʨʦʤʽʞʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ [11]. 

ʉʫʯʘʩʥʽ ʦʩʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʯʘʩʫ, 

ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʶ, ʜʠʩʪʘʥʮʽʡʥʽʩʪʴ ʪʘ ʚʘʨʽʘʪʠʚʥʽʩʪʴ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ, ʤʦʙʽʣʴʥʽʩʪʴ 

ʩʪʫʜʝʥʪʽʚ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʽʢʫ ʪʘ ʨʽʚʥʷ ʦʩʚʽʪʠ. ɸʚʪʦʨʠ ʜʦʩʣʽʜʞʝʥʥʷ [12] ʨʦʟʛʣʷʥʫʣʠ ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʽ ʪʘ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʚ ʧʨʦʬʝʩʽʡʥʽʡ ʦʩʚʽʪʽ ʥʘ ʩʴʦʛʦʜʥʽ: ʽʛʨʦʚʽ, ʢʝʡʩ-ʩʪʘʜʽ, 

ʧʨʦʝʢʪʥʽ, ʽʥʪʝʛʨʘʪʠʚʥʽ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ. 
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II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ 

ɯʥʜʠʚʽʜʫʘʣʽʟʘʮʽʶ ʥʘʚʯʘʥʥʷ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʯʝʨʝʟ: 

1) ʥʘʣʘʰʪʫʚʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ  ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʪʨʝʙ ʫʯʥʽʚ;  

2) ʧʦʢʨʘʱʝʥʥʷ ʢʨʠʪʠʯʥʠʭ ʯʘʩʪʠʥ ʢʫʨʩʽʚ ʱʦʜʦ ʧʨʦ ʧʨʦʛʘʣʠʥʠ ʟʥʘʥʴ ʟ ʙʦʢʫ ʩʪʫʜʝʥʪʽʚ; 

3) ʤʦʥʽʪʦʨʠʥʛ ʫʩʧʽʰʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʽ ʩʧʦʚʽʱʝʥʥʷ ʚʠʢʣʘʜʘʯʽʚ ʧʨʦ ʧʨʦʙʣʝʤʠ ʟ 

ʫʩʧʽʰʥʽʩʪʶ ʩʪʫʜʝʥʪʽʚ [13];  

4) ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʙʘʟʦʚʠʭ ʥʘʚʯʘʣʴʥʠʭ ʦʧʝʨʘʮʽʡ (ʦʮʽʥʶʚʘʥʥʷ ʪʝʩʪʽʚ, ʧʽʜʪʨʠʤʢʘ 

ʜʦʢʫʤʝʥʪʘʮʽʾ ʚ ʘʢʪʫʘʣʴʥʦʤʫ ʩʪʘʥʽ, ʥʘʜʘʥʥʷ ʫʯʥʷʤ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ ʪʘ ʜʣʷ ʟʚôʷʟʢʫ ʤʽʞ 

ʚʠʢʣʘʜʘʯʘʤʠ ʪʘ ʙʘʪʴʢʘʤʠ);  

5) ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʡ ʩʧʦʩʽʙ ʧʦʜʘʯʽ ʢʦʥʪʝʥʪʫ ʪʘ ʘʜʘʧʪʘʮʽʶ ʡʦʛʦ ʜʦ ʫʯʥʷ [14]. 

ʋʟʘʛʘʣʴʥʝʥʘ ʤʦʜʝʣʴ, ʷʢʘ ʦʧʠʩʫʻ ʨʦʟʧʦʜʽʣʝʥʫ  ʢʦʤʧôʶʪʝʨʥʫ ʩʠʩʪʝʤʫ, ʱʦ ʧʦʻʜʥʫʻ ʨʽʟʥʽ 

ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʢʦʤʧʦʥʝʥʪʽʚ: 

1. ɸʜʘʧʪʠʚʥʘ ʥʘʚʯʘʣʴʥʘ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʥʘʚʯʘʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ. ʅʘʡʙʽʣʴʰ 
ʧʦʰʠʨʝʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʫʧʨʘʚʣʽʥʥʷ ʥʘʚʯʘʥʥʷʤ (LMS) ʻ Moodle, Canvas, Blackboard ʪʘ Google 

Classroom.  

2. ʉʠʩʪʝʤʘ ʘʜʘʧʪʠʚʥʦʛʦ ʥʘʚʯʘʥʥʷ (ʉɸʅ) ʜʦʧʦʤʦʞʝ ʩʪʫʜʝʥʪʘʤ ʝʬʝʢʪʠʚʥʽʰʝ ʚʠʚʯʘʪʠ 
ʤʘʪʝʨʽʘʣ ʢʫʨʩʽʚ ʪʘ ʟʘʧʦʚʥʶʚʘʪʠ ʧʨʦʛʘʣʠʥʠ ʫ ʩʚʦʾʭ ʟʥʘʥʥʷʭ. ɺʦʥʘ ʟʙʠʨʘʻ ʜʘʥʽ ʧʨʦ ʧʨʦʛʨʝʩ 

ʫʯʥʽʚ ʪʘ ʾʭʥʽ ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʚʜʘʥʥʷ, ʘʥʘʣʽʟʫʻ ʟʥʘʥʥʷ ʪʘ ʥʘʚʠʯʢʠ ʩʪʫʜʝʥʪʽʚ, ʱʦʙ ʩʪʚʦʨʶʚʘʪʠ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʥʘʚʯʘʣʴʥʽ ʰʣʷʭʠ ʪʘ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʢʨʘʱʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʾʭʥʽʤ ʧʦʪʨʝʙʘʤ. ʉʝʨʝʜ 

ʘʥʘʣʽʪʠʯʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʪʘ ʙʽʟʥʝʩ-ʽʥʪʝʣʝʢʪ ʧʣʘʪʬʦʨʤ ʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤʠ  ʻ Tableau, 

Microsoft Power BI, Google Data Studio, IBM Cognos Analytics. ɼʣʷ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʪʘ 

ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʧʨʦʧʦʥʫʻʪʴʩʷ ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ Python ʟ ʙʽʙʣʽʦʪʝʢʘʤʠ, ʪʘʢʠʤʠ ʷʢ 

pandas, NumPy, scikit-learn, PyTorch. ʉɸʅ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʘʢʠʭ ʙʣʦʢʽʚ: ʥʘʜʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ 

ʥʘ ʦʩʥʦʚʽ ʙʘʛʘʪʦʘʛʝʥʪʥʦʛʦ ʧʽʜʭʦʜʫ [14], ʤʦʥʽʪʦʨʠʥʛʫ ʫʩʧʽʰʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʽ ʩʧʦʚʽʱʝʥʥʷ 

ʚʠʢʣʘʜʘʯʽʚ ʧʨʦ ʧʨʦʙʣʝʤʠ ʟ ʫʩʧʽʰʥʽʩʪʶ ʩʪʫʜʝʥʪʽʚ [13], ʘʥʘʣʽʟʫ ʪʝʢʩʪʫ, ʚʽʨʪʫʘʣʴʥʠʭ ʘʩʠʩʪʝʥʪʽʚ, 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʦʮʽʥʶʚʘʥʥʷ, ʘʥʘʣʽʟʫ ʚʽʜʝʦ ʪʘ ʘʫʜʽʦ. 

3. ɹʣʦʢ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʚʽʜʝʦʫʨʦʢʽʚ ʪʘ ʤʘʪʝʨʽʘʣʽʚ ʟ ʝʣʝʤʝʥʪʘʤʠ ʛʝʡʤʽʬʽʢʘʮʽʾ ʜʣʷ 
ʩʪʠʤʫʣʷʮʽʾ ʫʯʥʽʚ ʜʦ ʘʢʪʠʚʥʦʩʪʽ ʪʘ ʥʘʜʘʥʥʷ ʾʤ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ. ɯʥʩʪʨʫʤʝʥʪʘʤʠ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʚʽʜʝʦʫʨʦʢʽʚ ʪʘ ʤʫʣʴʪʠʤʝʜʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʻ Camtasia, Adobe Premiere Pro, OBS 

Studio ʪʘ Vyond. 

4. ɺʽʨʪʫʘʣʴʥʽ ʣʘʙʦʨʘʪʦʨʽʾ ʜʣʷ ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʚʯʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 
ʚʽʨʪʫʘʣʴʥʦʾ (VR) ʪʘ ʨʦʟʰʠʨʝʥʦʾ (AR) ʨʝʘʣʴʥʦʩʪʝʡ. ɼʣʷ ʧʦʙʫʜʦʚʠ (VR/AR) ʨʝʘʣʴʥʦʩʪʝʡ 

ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ Unity, Unreal Engine, Vuforia. 

5. ʍʤʘʨʥʽ ʩʭʦʚʠʱʘ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʜʦʩʪʫʧʫ ʜʦ ʥʘʚʯʘʣʴʥʦʛʦ ʚʤʽʩʪʫ ʯʝʨʝʟ ʭʤʘʨʥʽ 
ʩʝʨʚʽʩʠ. ɼʣʷ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʧʽʜʭʦʜʷʪʴ Amazon Web Services (AWS), Microsoft 

Azure, Google Cloud Platform (GCP). 

III. ʈɽɿʋʃʔʊɸʊʀ ʊɸ ɸʅɸʃɯɿ 

ʇʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ, ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫʟʘʛʘʣʴʥʝʥʦʾ ʤʦʜʝʣʽ, ʷʢʘ ʦʧʠʩʫʻ ʨʦʟʧʦʜʽʣʝʥʫ 

ʩʠʩʪʝʤʫ ʜʣʷ ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʾ ʥʘʚʯʘʥʥʷ, ʤʦʞʝ ʧʽʜʚʠʱʠʪʠ  ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʈʝʘʣʽʟʦʚʘʥʽ ʙʣʦʢ ʥʘʜʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʥʘ ʦʩʥʦʚʽ ʙʘʛʘʪʦʘʛʝʥʪʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘ ʧʽʜʩʠʩʪʝʤʘ 

ʤʦʥʽʪʦʨʠʥʛʫ ʫʩʧʽʰʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʽ ʩʧʦʚʽʱʝʥʥʷ ʚʠʢʣʘʜʘʯʽʚ ʪʘ ʙʘʪʴʢʽʚ ʧʨʦ ʧʨʦʙʣʝʤʠ ʟ 

ʫʩʧʽʰʥʽʩʪʶ ʩʪʫʜʝʥʪʽʚ  ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʩʪʫʜʝʥʪʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʟʘʩʚʦʶʶʪʴ 

ʤʘʪʝʨʽʘʣ ʪʘ ʟʘʧʦʚʥʶʶʪʴ ʧʨʦʛʘʣʠʥʠ ʫ ʟʥʘʥʥʷʭ ʟʘʚʜʷʢʠ ʨʝʢʦʤʝʥʜʘʮʽʡʥʦʤʫ ʙʣʦʢʫ. 

ʄʦʜʝʣʶʚʘʥʥʷ ʚʠʷʚʣʝʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʘʩʧʝʢʪʽʚ ʚ ʧʨʦʮʝʩʽ ʥʘʚʯʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʛʝʥʪʽʚ 

ʧʽʜʪʚʝʨʜʠʣʦ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ [14]. ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʪʦʯʥʦʩʪʽ 

ʜʝʪʝʢʪʫʚʘʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʚʝʜʽʥʢʠ ʩʪʫʜʝʥʪʽʚ ( ʢʦʝʬʽʮʽʻʥʪ ʧʦʚʥʦʪʠ ɟi = 0,898 ʪʘ ʢʦʝʬʽʮʽʻʥʪ 



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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ʪʦʯʥʦʩʪʽ ei= 0,101) ʧʦʢʘʟʘʚ ʧʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʧʽʜʩʠʩʪʝʤʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʽʩʥʫʶʯʠʤʠ ʘʥʘʣʦʛʘʤʠ [13]. 

IV. ʆɹɻʆɺʆʈɽʅʅʗ ʊɸ ɺʀʉʅʆɺʂʀ  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʘʥʘʣʽʟ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʤʦʞʝ ʟʥʘʯʥʦ 

ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʯʘʥʥʷ ʪʘ ʩʪʠʤʫʣʶʚʘʪʠ ʘʢʪʠʚʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ. ʇʨʦʪʝ, ʜʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʝʬʝʢʪʫ, ʚʘʞʣʠʚʦ ʧʦʩʪʽʡʥʦ ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʩʠʩʪʝʤʫ, ʚʨʘʭʦʚʫʶʯʠ 

ʧʦʪʨʝʙʠ ʪʘ ʚʽʜʛʫʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʽʥʜʠʚʽʜʫʘʣʽʟʘʮʽʷ ʥʘʚʯʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʨʦʟʚʠʪʢʫ ʦʩʚʽʪʠ, ʷʢʠʡ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʢʨʘʱʝ ʧʽʜʛʦʪʫʚʘʪʠ 

ʩʪʫʜʝʥʪʽʚ ʜʦ ʚʠʤʦʛ ʩʫʯʘʩʥʦʛʦ ʨʠʥʢʫ ʧʨʘʮʽ ʪʘ ʨʦʟʚʠʪʠ ʾʭʥʽ ʧʦʪʝʥʮʽʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ. 
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ʅɸʊɸʃɯʗ ɸʂʉɸʂ ʦʪʨʠʤʘʣʘ ʩʪʫʧʽʥʴ ʜʦʢʪʦʨʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ ʫ ʍʘʨʢʽʚʩʴʢʦʤʫ 

ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʨʘʜʽʦʝʣʝʢʪʨʦʥʽʢʠ (ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) ʚ 2019 ʨʦʮʽ. ʅʠʥʽ 

ʘʚʪʦʨʢʘ ʙʽʣʴʰ 300 ʨʦʙʽʪ. ʉʝʨʝʜ ʥʘʫʢʦʚʠʭ ʽʥʪʝʨʝʩʽʚ ð ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʢʦʤʧôʶʪʝʨʥʽ 

ʩʠʩʪʝʤʠ, ʧʘʨʘʣʝʣʴʥʽ ʪʘ ʨʦʟʧʦʜʽʣʝʥʽ ʦʙʯʠʩʣʝʥʥʷ, ʤʫʣʴʪʠʘʛʝʥʪʥʽ ʩʠʩʪʝʤʠ. 

  

 

ɸʅɼʈɯʁ ʊɸʊɸʈʅʀʂʆɺ ʦʪʨʠʤʘʚ ʩʪʫʧʽʥʴ ʙʘʢʘʣʘʚʨʘ ʢʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢ ʫ 

ʍʘʨʢʽʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʨʘʜʽʦʝʣʝʢʪʨʦʥʽʢʠ (ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ) ʚ 2020 ʨʦʮʽ 

ʪʘ ʩʪʫʧʽʥʴ ʤʘʛʽʩʪʨʘ ʢʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢ ʫ ʍʘʨʢʽʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ 

ʨʘʜʽʦʝʣʝʢʪʨʦʥʽʢʠ (ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ)  ʚ 2022. ɸʚʪʦʨ 5 ʨʦʙʽʪ. ʅʠʥʽ ʘʚʪʦʨ ʧʨʘʮʶʻ ʥʘʜ 

ʟʜʦʙʫʪʪʷʤ ʩʪʫʧʝʥʷ PhD ʟ ʢʦʤʧôʶʪʝʨʥʦʾ ʽʥʞʝʥʝʨʽʾ ʫ ʍʘʨʢʽʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ 

ʫʥʽʚʝʨʩʠʪʝʪʽ ʨʘʜʽʦʝʣʝʢʪʨʦʥʽʢʠ (ʍʘʨʢʽʚ, ʋʢʨʘʾʥʘ). ʉʝʨʝʜ ʥʘʫʢʦʚʠʭ ʽʥʪʝʨʝʩʽʚ ð ʩʠʩʪʝʤʠ 

ʢʦʤʧôʶʪʝʨʥʦʛʦ ʟʦʨʫ. 
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ʄʆɼɽʃʔ ɸʋʂʎɯʆʅʋ ʈɽʂʃɸʄʀ ɺ ʇʆʐʋʂʆɺʀʍ ʉʀʉʊɽʄɸʍ ʊɸ 
ʈɽɿʋʃʔʊɸʊʀ ɰɰ ɺʇʈʆɺɸɼɾɽʅʅʗ 

ʉʝʨʛʽʡ ɻʘʚʨʠʣʝʥʢʦ1, ʆʣʝʢʩʘʥʜʨ ʂʫʰʥʽʨ2, ʄʠʭʘʡʣʦ ʇʫʩʪʦʚʦʡʪ3 

1ʅʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ, ɺʽʜʜʽʣ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ˉ115, ɯʥʩʪʠʪʫʪ 

ʢʽʙʝʨʥʝʪʠʢʠ ʽʤ. ɺ.ʄ. ɻʣʫʰʢʦʚʘ ʅɸʅ ʋʢʨʘʾʥʠ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ORCID: 0009-0009-8838-3731, 0000-0002-4160-3276 

E-mail: s.a.gavrilenko@nas.gov.ua 
2ʉʪʫʜʝʥʪ ʤʘʛʽʩʪʝʨʩʴʢʦʾ ʧʨʦʛʨʘʤʠ 2 ʨʦʢʫ ʥʘʚʯʘʥʥʷ, ʂʘʬʝʜʨʘ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʟʘʭʠʩʪʫ 

ʽʥʬʦʨʤʘʮʽʾ ʅʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʠʡ ʬʽʟʠʢʦ-ʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʊʝʭʥʽʯʥʠʡ 

ʋʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè, ʂʠʾʚ, 

ʋʢʨʘʾʥʘ 

ORCID: 0009-0005-2132-9977 

E-mail: kushnirale@gmail.com 
3ʅʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ, ɺʽʜʜʽʣ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ˉ115, ɯʥʩʪʠʪʫʪ 

ʢʽʙʝʨʥʝʪʠʢʠ ʽʤ. ɺ.ʄ. ɻʣʫʰʢʦʚʘ ʅɸʅ ʋʢʨʘʾʥʠ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ORCID: 0000-0002-8039-8180 

E-mail: pustovoit@nas.gov.ua 
 

 

ɸʥʦʪʘʮʽʷ: ʆʙôʻʢʪʦʤ ʨʦʟʛʣʷʜʫ ʻ ʚʧʣʠʚ ʨʝʢʣʘʤʥʠʭ ʘʫʢʮʽʦʥʽʚ ʫ ʧʦʰʫʢʦʚʠʭ ʩʠʩʪʝʤʘʭ ʥʘ 

ʜʠʥʘʤʽʢʫ ʮʽʥ ʪʘ ʨʠʥʢʦʚʽ ʝʬʝʢʪʠ ʜʣʷ ʢʦʤʧʘʥʽʡ ʽʟ ʢʦʥʢʫʨʫʶʯʠʤʠ ʙʨʝʥʜʘʤʠ ʫ ʢʦʥʪʝʢʩʪʽ 

ʤʝʨʝʞʝʚʠʭ ʪʘ ʽʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʽʡ. ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʚʘʞʣʠʚʽ ʜʣʷ ʨʦʟʫʤʽʥʥʷ 

ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʤʽʞ ʤʘʨʢʝʪʠʥʛʦʚʠʤʠ ʧʨʘʢʪʠʢʘʤʠ ʪʘ ʮʽʥʦʚʦʶ ʢʦʥʢʫʨʝʥʮʽʻʶ ʚ ʦʥʣʘʡʥ-

ʩʝʨʝʜʦʚʠʱʽ, ʱʦ ʤʦʞʝ ʤʘʪʠ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʜʽʣʦʚʽ ʩʪʨʘʪʝʛʽʾ ʢʦʤʧʘʥʽʡ ʜʣʷ ʩʫʯʘʩʥʦʾ 

ʮʠʬʨʦʚʦʾ ʝʧʦʭʠ. ɼʦʧʦʚʽʜʴ ʧʨʦʧʦʥʫʻ ʥʦʚʽ ʧʽʜʭʦʜʠ ʜʦ ʨʦʟʫʤʽʥʥʷ ʨʠʥʢʦʚʦʾ ʜʠʥʘʤʽʢʠ ʪʘ 

ʧʨʘʢʪʠʯʥʽ ʥʘʩʪʘʥʦʚʠ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʫ ʩʬʝʨʽ ʽʥʪʝʨʥʝʪ-ʤʘʨʢʝʪʠʥʛʫ ʪʘ 

ʙʽʟʥʝʩʫ. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʫʢʮʽʦʥʠ, ʽʥʪʝʨʥʝʪ-ʤʘʨʢʝʪʠʥʛ, ʽʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʽʾ, ʧʦʰʫʢʦʚʽ ʩʠʩʪʝʤʠ. 
  
  

I. ɺʉʊʋʇ 

ʄʦʜʝʣʴ ʜʦʩʣʽʜʞʫʻ ʚʧʣʠʚ ʮʽʥʦʫʪʚʦʨʝʥʥʷ ʪʘ ʫʯʘʩʪʽ ʫ ʨʝʢʣʘʤʥʠʭ ʘʫʢʮʽʦʥʘʭ ʜʚʦʭ ʢʦʤʧʘʥʽʡ, 

ʱʦ ʢʦʥʢʫʨʫʶʪʴ ʫ ʧʦʰʫʢʦʚʠʭ ʩʠʩʪʝʤʘʭ, ʥʘ ʨʠʥʢʦʚʽ ʝʬʝʢʪʠ ʧʦʰʫʢʦʚʦʾ ʨʝʢʣʘʤʠ ʙʨʝʥʜʫ. ʋ 

ʨʦʙʦʪʽ ʚʨʘʭʦʚʫʶʪʴʩʷ ʜʚʘ ʪʠʧʠ ʩʧʦʞʠʚʘʯʽʚ: ʜʦʩʚʽʜʯʝʥʽ, ʷʢʽ ʘʢʪʠʚʥʦ ʰʫʢʘʶʪʴ ʽʥʬʦʨʤʘʮʽʶ, ʪʘ 

ʥʝʜʦʩʚʽʜʯʝʥʽ, ʷʢʽ ʧʝʨʝʛʣʷʜʘʶʪʴ ʧʝʨʰʽ ʨʝʟʫʣʴʪʘʪʠ, ʽ ʦʙʠʜʚʘ ʦʙʽʟʥʘʥʽ ʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʘ 

ʮʽʥʘʤʠ ʧʨʦʜʫʢʪʽʚ.  

II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ 

ʇʦʯʘʪʢʦʚʠʤʠ ʫʤʦʚʘʤʠ ʘʫʢʮʽʦʥʫ ʻ: 

¶ ʦʜʥʝ ʤʽʩʮʝ ʜʣʷ ʧʦʢʘʟʫ ʨʝʢʣʘʤʠ;  

¶ ʘʫʢʮʽʦʥ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʧʨʠʥʮʠʧʘʤʠ ʘʫʢʮʽʦʥʫ ʜʨʫʛʦʾ ʮʽʥʠ. 

ʌʦʨʤʘʣʴʥʦ ʘʫʢʮʽʦʥ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. 

ʆʟʥʘʯʝʥʥʷ 1. ɿʘ ʧʦʰʫʢʦʚʠʤ ʟʘʧʠʪʦʤ ʢʦʨʠʩʪʫʚʘʯʘ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʢʣʶʯʦʚʦʤʫ ʩʣʦʚʫ k 

ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʘʫʢʮʽʦʥ. ɺ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʧʨʦʚʦʜʠʪʴʩʷ ʦʜʥʦʯʘʩʥʝ ʦʧʠʪʫʚʘʥʥʷ 

ʨʝʢʣʘʤʦʜʘʚʮʽʚ ʥʘ ʧʨʝʜʤʝʪ ʩʪʘʚʦʢ ʟʘ ʮʠʤ ʢʣʶʯʦʚʠʤ ʩʣʦʚʦʤ, ʚʦʥʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʪʘʚʢʘʤʠ ʱʦ 

mailto:s.a.gavrilenko@nas.gov.ua
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ʬʦʨʤʫʶʪʴ ʤʥʦʞʠʥʫ ʚʩʽʭ ʩʪʘʚʦʢ ʘʫʢʮʽʦʥʫ ὄ ὦ ȟὦ ȟȣȟὦ  , ʜʝ ὃ ὃ, ὃȟȣȟὃ  - 

ʤʥʦʞʠʥʘ ʨʝʢʣʘʤʦʜʘʚʮʽʚ. ʉʝʨʝʜ ʩʪʘʚʦʢ ʦʙʠʨʘʻʪʴʩʷ ʪʘʢʘ, ʱʦ ὦ άὥὼ ὄ, ʜʝ ὃᶰὃ 

ʧʝʨʝʤʦʞʝʮʴ ʘʫʢʮʽʦʥʫ. ɺʽʥ ʩʧʣʘʯʫʻ ʚʘʨʪʽʩʪʴ ʢʣʽʢʫ (CPC ï cost-per-click), ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʪʘʚʮʽ 

ὦ άὥὼ ὄ ͵ ὦ , ʜʝ ὄ ͵ ὦ  ï ʨʽʟʥʠʮʷ ʤʥʦʞʠʥ, ʘ ὃᶰὃ - ʥʘʩʪʫʧʥʠʡ ʟʘ ʥʠʤ 

ʨʝʢʣʘʤʦʜʘʚʝʮʴ. 

ʈʦʟʛʣʷʥʫʪʦ ʚʠʧʘʜʦʢ ʜʝ ʫ ʪʘʢʦʤʫ ʘʫʢʮʽʦʥʽ ʷʢ ʨʝʢʣʘʤʦʜʘʚʮʽ ʙʝʨʫʪʴ ʫʯʘʩʪʴ 2 ʢʦʤʧʘʥʽʾ ὃ ʪʘ 

ὃ, ʷʢʽ ʚʠʨʦʙʣʷʶʪʴ ʦʜʠʥ ʽ ʪʦʡ ʩʘʤʠʡ ʪʦʚʘʨ. ɹʝʟ ʫʨʘʭʫʚʘʥʥʷ ʚʠʪʨʘʪ ʥʘ ʨʝʢʣʘʤʫ ʯʝʨʝʟ ʘʫʢʮʽʦʥ 

ʬʽʨʤʠ ʤʘʶʪʴ ʮʽʥʠ ʥʘ ʪʦʚʘʨ ὴ  ʪʘ ὴ  ʚʽʜʧʦʚʽʜʥʦ, ʧʨʠ ʧʦʩʪʽʡʥʠʭ ʛʨʘʥʠʯʥʠʭ ʚʠʪʨʘʪʘʭ ̒

πȟ̓  ́̒ π ʚʽʜʧʦʚʽʜʥʦ. ʂʦʞʥʘ ʢʦʤʧʘʥʽʷ ʚʠʨʽʰʫʻ ʨʝʢʣʘʤʫʚʘʪʠ ʩʝʙʝ, ʷʢ ʙʨʝʥʜ ʟʘ ʢʣʶʯʦʚʠʤ 

ʩʣʦʚʦʤ ʷʢʝ ʚʽʜʧʦʚʽʜʘʻ ʾʭ ʚʣʘʩʥʦʤʫ ʙʨʝʥʜʫ ʪʘ ʙʨʝʥʜʫ ʢʦʥʢʫʨʝʥʪʘ. ʉʪʘʚʢʠ ʬʽʨʤʠ ὃ ʥʘ ʘʫʢʮʽʦʥʽ 

ʧʦ ʢʣʶʯʦʚʦʤʫ ʩʣʦʚʫ Ὧ ʚʣʘʩʥʦʛʦ ʙʨʝʥʜʘ ʮʝ ὦ , ʘ ʥʘ ʘʫʢʮʽʦʥʽ ʟʘ ʢʣʶʯʦʚʠʤ ʩʣʦʚʦʤ Ὧ ʙʨʝʥʜʘ 

ʢʦʥʢʫʨʝʥʪʘ ὦ . ʊʘʢʠʤ ʯʠʥʦʤ ʜʣʷ ʬʽʨʤʠ ὃ ʩʪʨʘʪʝʛʽʷ ʮʽʥʦʫʪʚʦʨʝʥʥʷ ʙʫʜʝ ʩʢʣʘʜʘʪʠʩʴ ʟ 

ʥʘʩʪʫʧʥʠʭ ʪʨʴʦʭ ʧʘʨʘʤʝʪʨʽʚ ὴȟὦ ȟὦ . ɼʣʷ ʬʽʨʤʠ ὃ ï ʘʥʘʣʦʛʽʯʥʦ. 

ʊʘʢʦʞ ʜʣʷ ʢʦʨʝʢʪʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʧʦʪʨʽʙʥʦ ʨʦʟʛʣʷʥʫʪʠ ʢʦʨʠʩʪʫʚʘʯʘ ʧʦʰʫʢʦʚʦʾ ʩʠʩʪʝʤʠ, 

ʷʢʠʡ ʰʫʢʘʚ ʧʦ ʢʣʶʯʦʚʦʤʫ ʩʣʦʚʫ ʽ ʯʠʾ ʜʽʾ ʚʣʘʩʥʝ ʧʨʠʚʝʣʠ ʜʦ ʘʫʢʮʽʦʥʫ ʤʝʪʘ ʷʢʦʛʦ ï 

ʢʦʥʢʫʨʝʥʮʽʷ ʟʘ ʫʚʘʛʫ ʢʦʨʠʩʪʫʚʘʯʘ. ʇʨʠʧʫʱʝʥʦ, ʱʦ ʢʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʜʦʩʚʽʜʯʝʥʠʤʠ - 

ὲ ʽ ʜʦʩʚʽʜʯʝʥʠʤʠ - s. ʅʝʜʦʩʚʽʜʯʝʥʽ ʟʘʚʞʜʠ ʦʙʠʨʘʶʪʴ ʧʝʨʰʝ ʧʦʩʠʣʘʥʥʷ ʟ SERP, ʜʦʩʚʽʜʯʝʥʽ ï 

ʨʦʟʛʣʷʜʘʶʪʴ ʦʙʠʜʚʘ, ʷʢʱʦ ʚʦʥʠ ʜʦʩʪʫʧʥʽ. ɿ ʪʦʯʢʠ ʟʦʨʫ ʦʙʽʟʥʘʥʦʩʪʽ, ʤʠ ʤʦʞʝʤʦ ʨʦʟʜʽʣʠʪʠ 

ʩʧʦʞʠʚʘʯʽʚ ʥʘ ʪʠʭ, ʭʪʦ ʟʥʘʻ ʧʨʦ ʙʨʝʥʜ ʨʝʢʣʘʤʦʜʘʚʮʷ ὃ, ʘʙʦ ʞ ὃ, ʘʙʦ ʞ ʧʨʦ ʦʙʠʜʚʘ. ʊʘʢʠʤ 

ʯʠʥʦʤ ʤʥʦʞʠʥʘ ʢʦʨʠʩʪʫʚʘʯʽʚ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ʜʝʢʘʨʪʦʚʦʛʦ ʜʦʙʫʪʢʫ Ὕ

ὃȟὃ ὲȟίȟ ʪʦʙʪʦ ʚ ʪʝʨʤʽʥʦʣʦʛʽʾ ʮʽʻʾ ʤʥʦʞʠʥʠ ʥʝʜʦʩʚʽʜʯʝʥʠʡ ʢʦʨʠʩʪʫʚʘʯ, ʷʢʠʡ ʦʙʽʟʥʘʥʠʡ 

ʧʨʦ ʙʨʝʥʜ ὃ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʚʠʛʣʷʜʽ ʚʝʢʪʦʨʫ ὃȟὲ. ʅʝʭʘʡ ʪʦʜʽ ίȟί ᶰπȟρ ï 

ʮʝ ʯʘʩʪʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʷʢʠʤ ʚʽʜʦʤʦ ʧʨʦ ʬʽʨʤʠ ὃ, ὃ ʚʽʜʧʦʚʽʜʥʦ, ʮʽ ʯʘʩʪʢʠ ʪʘʢʽ, ʱʦ ί

ί ρ. ʊʦʜʽ ὲ , ὲ  ʧʦʟʥʘʯʝʥʦ ʷʢ ʯʘʩʪʢʫ ʜʦʩʚʽʜʯʝʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. 

ʊʝʧʝʨ ʢʦʣʠ ʚʨʘʭʦʚʘʥʦ ʪʠʧʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʾʭ ʜʽʾ. ʇʦʪʨʽʙʥʦ ʚʨʘʭʫʚʘʪʠ 

ʥʘʩʪʫʧʥʽ ʬʘʢʪʦʨʠ: 

1) ʂʦʨʠʩʪʫʚʘʯ ʥʝ ʟʘʚʞʜʠ ʧʝʨʝʭʦʜʠʪʴ ʟʘ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤ ʡʦʤʫ ʧʦʩʠʣʘʥʥʷʤ. ʊʝ 

ʥʘʩʢʽʣʴʢʠ ʯʘʩʪʦ ʢʦʨʠʩʪʫʚʘʯʽ ʧʝʨʝʭʦʜʷʪʴ ʟʘ ʧʦʩʠʣʘʥʥʷʤ, ʪʦʙʪʦ çʢʣʽʢʘʶʪʴè - ʨʝʡʪʠʥʛ ʢʣʽʢʽʚ 

(CTR ï click-through rate): 

ὅὝὙ                                                          (1) 

2) ɸʥʘʣʦʛʽʯʥʦ ʥʝ ʢʦʞʥʠʡ ʢʦʨʠʩʪʫʚʘʯ, ʱʦ ʧʦʪʨʘʧʠʚ ʥʘ ʟʘ ʧʦʩʠʣʘʥʥʷʤ ʟ ʨʝʢʣʘʤʠ ʥʘ 

ʚʝʙ-ʩʪʦʨʽʥʢʫ ʟʜʽʡʩʥʶʻ ʢʫʧʽʚʣʶ, ʪʦʙʪʦ ʢʦʥʚʝʨʩʽʶ. ʊʝ ʥʘʩʢʽʣʴʢʠ ʯʘʩʪʦ ʢʦʨʠʩʪʫʚʘʯʽ, ʱʦ 

çʢʣʽʢʥʫʣʠè, ʱʦʩʴ ʢʫʧʫʶʪʴ (CTS ï click-to-sale): 

ὅὝὛ                                                          (2) 

ʅʘ ʦʩʥʦʚʽ ʬʦʨʤʫʣʠ 1 ʪʘ ʬʦʨʤʫʣʠ 2 ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʨʝʡʪʠʥʛ ʢʦʥʚʝʨʩʽʡ, ʪʦʙʪʦ ʨʝʡʪʠʥʛ 

ʢʦʥʚʝʨʩʽʡ (CR ï conversion-rate): 

ὅὙ ὅὝὙzὅὝὛ                                                 (3) 

 

III. ʈɽɿʋʃʔʊɸʊʀ ʊɸ ɸʅɸʃɯɿ 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʘʥʘʣʽʟʫ ʨʽʚʥʦʚʘʛʠ ʅʝʰʘ, ʬʦʨʤʫʣʠ 3, ʦʟʥʘʯʝʥʥʷ 1 ʡ ʫʤʦʚʥʦʾ ʡʤʦʚʽʨʥʦʩʪʽ 

ʧʝʨʝʤʦʛʠ ʚ ʘʫʢʮʽʦʥʽ ʟʘ ʫʚʘʛʫ ʟʘʟʥʘʯʝʥʦʛʦ ʪʠʧʫ ʢʦʨʠʩʪʫʚʘʯʘ, ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʦʧʪʠʤʘʣʴʥʫ 

ʩʪʘʚʢʫ ʜʣʷ ʘʫʢʮʽʦʥʫ :‫ 



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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ὦ ὲ ρ ὖὃ ὰέίὩ ȿ ὃȟί ‫ ὅzὙ ρ ὲ ὴ ὧ                  (4.1) 

ὦ ὲ ὖzὃ ύὭὲ ȿ ὃȟί ‫ ὅzὙ ρ ὲ ὖzὃ ύὭὲ ȿ ὃȟὲ ‫ ὴ ὧ    (4.2) 

 

ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʦʶ ʩʠʪʫʘʮʽʻʶ, ʢʦʣʠ ʜʦʤʽʥʫʻ ʦʨʛʘʥʽʯʥʠʡ ʧʦʰʫʢ, ʫ ʙʫʜʴ-ʷʢʽʡ 

ʩʠʤʝʪʨʠʯʥʽʡ ʨʽʚʥʦʚʘʟʽ ʦʙʠʜʚʘ ʫʯʘʩʥʠʢʠ ʧʝʨʝʤʘʛʘʶʪʴ ʥʘ ʘʫʢʮʽʦʥʽ ʟʘ ʢʣʶʯʦʚʠʤ ʩʣʦʚʦʤ ʩʚʦʛʦ 

ʙʨʝʥʜʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʮʽʥ ʯʝʨʝʟ ʟʤʝʥʰʝʥʥʷ ʢʦʥʢʫʨʝʥʮʽʾ ʯʝʨʝʟ ʚʠʪʽʩʥʝʥʥʷ 

ʦʨʛʘʥʽʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʨʝʢʣʘʤʦʶ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʛʨʘʥʠʯʥʠʭ ʚʠʪʨʘʪ ʥʘ ʨʝʢʣʘʤʫ ʟ ʙʦʢʫ 

ʢʦʥʢʫʨʫʶʯʦʾ ʢʦʤʧʘʥʽʾ. ʋ ʚʠʧʘʜʢʫ ʢʨʘʡʥʴʦʾ ʘʩʠʤʝʪʨʽʾ, ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʣʠʰʝ ʦʜʥʦʛʦ ʘʢʪʠʚʥʦʛʦ 

ʫʯʘʩʥʠʢʘ ʪʘ ʥʦʚʦʛʦ ʫʯʘʩʥʠʢʘ, ʚʠʷʚʣʝʥʦ, ʱʦ ʨʠʥʢʦʚʠʡ ʝʬʝʢʪ ʚʽʜ ʨʝʢʣʘʤʥʠʭ ʚʠʪʨʘʪ ʥʘ ʙʨʝʥʜ 

ʤʦʞʝ ʙʫʪʠ ʧʦʟʠʪʠʚʥʠʤ, ʟʘ ʫʤʦʚʠ, ʱʦ ʧʦʰʫʢʦʚʘ ʩʠʩʪʝʤʘ ʥʝ ʚʽʜʦʙʨʘʞʘʻ ʧʦʩʠʣʘʥʥʷ ʫʯʘʩʥʠʢʘ ʚ 

ʦʨʛʘʥʽʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʽ ʱʦ ʜʦʩʚʽʜʯʝʥʽ ʩʧʦʞʠʚʘʯʽ ʩʪʘʥʦʚʣʷʪʴ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʫ ʯʘʩʪʢʫ ʨʠʥʢʫ, 

ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʨʽʚʥʦʚʘʛʫ, ʧʨʠ ʷʢʽʡ ʫʯʘʩʥʠʢ ʧʝʨʝʤʘʛʘʻ ʚ ʘʫʢʮʽʦʥʽ ʟʘ ʢʣʶʯʦʚʝ ʩʣʦʚʦ ʙʨʝʥʜʘ 

ʢʦʥʢʫʨʝʥʪʘ. 

IV. ʆɹɻʆɺʆʈɽʅʅʗ ʊɸ ɺʀʉʅʆɺʂʀ 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʜʘʥʠʭ ʪʘ ʟʘ ʫʤʦʚ ʜʦʩʷʛʥʝʥʥʷ ʨʽʚʥʦʚʘʛʠ ʟʘ ʅʝʰʝʤ ("Non-cooperative 

games". Annals of Mathematics. Second Series) ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʚʠʧʘʜʢʠ ʩʠʤʝʪʨʠʯʥʦʾ ʪʘ 

ʘʩʠʤʝʪʨʠʯʥʦʾ ʨʽʚʥʦʚʘʛʠ ʘʫʢʮʽʦʥʫ, ʱʦ ʡ ʚ ʦʜʥʦʤʫ ʡ ʚ ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʮʽʥʠ ʧʨʦʜʫʢʪʫ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʡ ʜʦ ʥʝʤʦʞʣʠʚʦʩʪʽ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʤʘʨʢʝʪʠʥʛ 

ʙʝʟ ʚʪʨʘʪʠ ʯʘʩʪʠʥʠ ʧʦʰʫʢʦʚʦʛʦ ʪʨʘʬʽʢʫ ʡ ʚʽʜʧʦʚʽʜʥʦ ʟʤʝʥʰʝʥʥʷ ʧʨʦʜʘʞʽʚ. 
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ʉɽʈɻɯʁ ɻɸɺʈʀʃɽʅʂʆ - ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ ɺʽʜʜʽʣʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ˉ 115 ɯʥʩʪʠʪʫʪʫ ʢʽʙʝʨʥʝʪʠʢʠ ʽʤ. ɺ.ʄ. ɻʣʫʰʢʦʚʘ ʅɸʅ ʋʢʨʘʾʥʠ 

(ʂʠʾʚ, ʋʢʨʘʾʥʘ). ʉʝʨʝʜ ʥʘʫʢʦʚʠʭ ʽʥʪʝʨʝʩʽʚ ï ʉʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ. ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʪʠʧʫ ʚ ʨʦʟʧʦʜʽʣʝʥʠʭ ʜʝʨʞʘʚʥʠʭ ʽ ʢʦʨʧʦʨʘʪʠʚʥʠʭ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘʭ. 

ʂʦʨʧʦʨʘʪʠʚʥʽ ʙʘʛʘʪʦʨʽʚʥʝʚʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʽ ʨʦʟʧʦʜʽʣʝʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʚ ʭʤʘʨʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

 

 

ʆʃɽʂʉɸʅɼʈ ʂʋʐʅɯʈ ʦʪʨʠʤʘʚ ʩʪʫʧʽʥʴ ʙʘʢʘʣʘʚʨʘ ʧʨʠʢʣʘʜʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʫ 

ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʊʝʭʥʽʯʥʦʤʫ ʋʥʽʚʝʨʩʠʪʝʪʽ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ 

ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè (ʂʠʾʚ, ʋʢʨʘʾʥʘ) ʚ 2015 ʨʦʮʽ. ʅʠʥʽ ʘʚʪʦʨ ʧʨʘʮʶʻ ʥʘʜ ʟʜʦʙʫʪʪʷʤ 

ʤʘʛʽʩʪʝʨʩʴʢʦʛʦ ʩʪʫʧʝʥʷ ʟ ʧʨʠʢʣʘʜʥʦʾ ʤʘʪʝʤʘʪʠʢʠ ʫ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʊʝʭʥʽʯʥʦʤʫ 

ʋʥʽʚʝʨʩʠʪʝʪʽ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ ʉʽʢʦʨʩʴʢʦʛʦè (ʂʠʾʚ, 

ʋʢʨʘʾʥʘ). ʉʝʨʝʜ ʥʘʫʢʦʚʠʭ ʽʥʪʝʨʝʩʽʚ ï ʘʫʢʮʽʦʥʠ, ʙʽʨʞʦʚʽ ʘʣʛʦʨʠʪʤʠ, ʽʥʬʦʨʤʘʮʽʡʥʘ ʙʝʟʧʝʢʘ, 

ʢʨʠʧʪʦʛʨʘʬʽʷ, ʘʥʘʣʽʟ ʜʘʥʠʭ. 

 

 

ʄʀʍɸʁʃʆ ʇʋʉʊʆɺʆʁʊ - ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ ɺʽʜʜʽʣʫ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ˉ 115 ɯʥʩʪʠʪʫʪʫ ʢʽʙʝʨʥʝʪʠʢʠ ʽʤ. ɺ.ʄ. ɻʣʫʰʢʦʚʘ ʅɸʅ ʋʢʨʘʾʥʠ 

(ʂʠʾʚ, ʋʢʨʘʾʥʘ). ʉʝʨʝʜ ʥʘʫʢʦʚʠʭ ʽʥʪʝʨʝʩʽʚ ï ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ 

ʪʠʧʫ. 
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ʉʀʉʊɽʄɸ ɹɽɿʇʈʆɺɯɼʅʆɰ ʇɽʈɽɼɸʏɯ ɽʅɽʈɻɯɰ ɯɿ ʄɽʈɽɾɽʖ 
ʇʆʉʃɯɼʆɺʅʆɰ ʂʆʄʇɽʅʉɸʎɯɰ 

ʆʣʝʢʩʘʥʜʨ ɻʦʨʯʠʮʷ1, ʖʣʽʡ ɹʦʡʢʦ2 

 
1ɿʜʦʙʫʚʘʯ ʦʩʚʽʪʠ, ʢʘʬʝʜʨʘ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, ʤʝʜʽʡʥʠʭ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʍʤʝʣʴʥʠʮʴʢʠʡ, ʋʢʨʘʾʥʘ 
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E-mail: boiko_julius@ukr.net 
2ʇʨʦʬʝʩʦʨ, ʢʘʬʝʜʨʘ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ, ʤʝʜʽʡʥʠʭ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʍʤʝʣʴʥʠʮʴʢʠʡ, ʋʢʨʘʾʥʘ 

ORCID:0000-0003-0603-7827 

E-mail: boykoym@khmnu.edu.ua 
  

  

ɸʥʦʪʘʮʽʷ. ʈʦʟʛʣʷʥʫʪʘ ʧʨʦʙʣʝʤʘʪʠʢʘ ʫ ʧʨʦʚʘʜʞʝʥʥʽ ʪʝʭʥʦʣʦʛʽʾ ʙʝʟʜʨʦʪʦʚʦʾ ʧʝʨʝʜʘʯʽ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ɿôʷʩʦʚʘʥʦ ʧʝʨʩʧʝʢʪʠʚʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʨʝʞʠʤʫ ʙʝʟʧʝʨʝʨʚʥʦʾ 

ʧʨʦʚʽʜʥʦʩʪʽ ʽ ʨʝʞʠʤ ʧʝʨʝʨʠʚʯʘʩʪʦʾ ʧʨʦʚʽʜʥʦʩʪʽ ʧʨʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʥʘ ʧʦʥʠʞʫʚʘʣʴʥʦʤʫ 

ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʤʝʨʝʞʽ ʙʝʟʜʨʦʪʦʚʦʾ ʧʝʨʝʜʘʯʽ ʝʥʝʨʛʽʾ. ɺʠʩʚʽʪʣʝʥʦ ʘʩʧʝʢʪʠ 

ʨʝʘʣʽʟʘʮʽʾ, ʝʢʩʧʣʫʘʪʘʮʽʾ, ʩʪʘʥʜʘʨʪʽʚ ʽ ʧʠʪʘʥʴ ʙʝʟʧʝʢʠ ʚ ʢʦʥʪʝʢʩʪʽ ʙʝʟʜʨʦʪʦʚʦʾ ʧʝʨʝʜʘʯʽ 

ʝʥʝʨʛʽʾ. ʆʧʠʩʘʥʦ ʟʘʧʨʦʧʦʥʦʚʘʥʫ ʙʝʟʜʨʦʪʦʚʫ ʩʠʩʪʝʤʠ ʧʝʨʝʜʘʯʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʙʝʟʜʨʦʪʦʚʘ ʧʝʨʝʜʘʯʘ, ʢʘʥʘʣ ʟʚôʷʟʢʫ, ʢʦʤʧʝʥʩʘʮʽʡʥʘ ʤʝʨʝʞʘ 
  
  

I. ɺʉʊʋʇ 

ɹʝʟʜʨʦʪʦʚʘ ʧʝʨʝʜʘʯʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʩʪʘʣʘ ʚʘʞʣʠʚʠʤ ʪʘ ʟʨʫʯʥʠʤ ʨʽʰʝʥʥʷʤ ʜʣʷ ʟʘʨʷʜʢʠ 

ʧʨʠʩʪʨʦʾʚ ʙʝʟ ʧʦʪʨʝʙʠ ʚ ʬʽʟʠʯʥʠʭ ʟ'ʻʜʥʘʥʥʷʭ [1]. ʊʘʢʽ ʨʽʰʝʥʥʷ ʨʝʘʣʽʟʫʶʪʴʩʷ ʜʣʷ ʧʝʨʝʜʘʯʽ 

ʧʦʪʫʞʥʦʩʪʽ ʚ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ ʤʽʣʽʚʘʪ ʜʦ ʤʝʛʘʚʘʪ ʥʘ ʚʽʜʩʪʘʥʽ ʚʽʜ ʤʽʣʽʤʝʪʨʽʚ ʜʦ 

ʢʽʣʦʤʝʪʨʽʚ. ɿʦʢʨʝʤʘ, ʘʢʪʫʘʣʴʥʦʶ ʻ ʧʨʦʙʣʝʤʘʪʠʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʭʚʠʣʴʦʚʠʭ ʢʦʥʮʝʧʮʽʡ ʚʽʜ 

ʢʽʣʦʛʝʨʮ ʜʦ ʪʝʨʘʛʝʨʮ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʻ ʧʨʠʚʘʙʣʠʚʠʤ ʜʣʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʩʪʦʩʫʚʘʥʴ ʪʘ 

ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ. ʆʩʥʦʚʥʽ ʚʠʢʣʠʢʠ ʚʢʣʶʯʘʶʪʴ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʨʘʜʽʫʩʫ ʧʝʨʝʜʘʯʽ. ʇʝʨʝʜʘʯʫ ʝʥʝʨʛʽʾ ʙʝʟʜʨʦʪʦʚʠʤ ʩʧʦʩʦʙʦʤ ʤʦʞʥʘ 

ʰʠʨʦʢʦ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʥʘ ʜʚʘ ʪʠʧʠ: ʨʘʜʽʘʮʽʡʥʽ ʪʘ ʙʝʟʨʘʜʽʘʮʽʡʥʽ ʤʝʪʦʜʠ ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩʫʥʢʫ 1.  

ʉʪʨʫʢʪʫʨʫ ʙʝʟʜʨʦʪʦʚʦʾ ʧʝʨʝʜʘʯʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ (WPT) ʟʛʽʜʥʦ ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ 

ʢʘʪʝʛʦʨʽʷʤʠ ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʷʢ: ʧʝʨʝʜʘʯʘ ʝʥʝʨʛʽʾ ʥʘ ʦʩʥʦʚʽ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʪʘ 

ʘʢʫʩʪʠʯʥʠʭ ʭʚʠʣʴ, ʚʽʜʦʤʘ ʷʢ ʘʢʫʩʪʠʯʥʘ ʧʝʨʝʜʘʯʘ ʝʥʝʨʛʽʾ (acoustic power transfer ï APT). 

ʉʠʩʪʝʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ ʟʚ'ʷʟʘʥʠʤʠ, ʪʘʢ ʽ ʥʝʟʚ'ʷʟʘʥʠʤʠ, ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠʥʮʠʧʠ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʧʦʣʽʚ. 



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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ʈʠʩʫʥʦʢ 1. ʂʣʘʩʠʬʽʢʘʮʽʷ ʤʝʪʦʜʽʚ ʙʝʟʜʨʦʪʦʚʦʾ ʧʝʨʝʜʘʯʽ ʝʥʝʨʛʽʾ 

 

II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ 

ʄʝʪʦʜʠ ʦʨʛʘʥʽʟʘʮʽʾ ʙʝʟʜʨʦʪʦʚʦʾ ʧʝʨʝʜʘʯʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʜʫʢʪʠʚʥʦʛʦ 

ʻʤʥʽʩʥʦʛʦ ʟʚôʷʟʢʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 2. 

 

 
ʘ)                                               ʙ) 

ʈʠʩʫʥʦʢ 2. ɹʝʟʜʨʦʪʦʚʘ ʧʝʨʝʜʘʯʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ (ʘ) ʽʥʜʫʢʪʠʚʥʦʛʦ ʟʚôʷʟʢʫ 

ʪʘ (ʙ) ʻʤʥʽʩʥʦʛʦ ʟʚôʷʟʢʫ 

 

ɿʚ'ʷʟʘʥʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʘʛʥʽʪʥʽ ʘʙʦ ʝʣʝʢʪʨʠʯʥʽ ʧʦʣʷ, ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʷʢ 

ʽʥʜʫʢʪʠʚʥʘ ʧʝʨʝʜʘʯʘ ʧʦʪʫʞʥʦʩʪʽ (inductive power transfer ï IPT) ʽ ʻʤʥʽʩʥʘ ʧʝʨʝʜʘʯʘ 

ʧʦʪʫʞʥʦʩʪʽ (capacitive power transfer ï CPT) [2, 3]. ɿʚ'ʷʟʘʥʽ ʩʠʩʪʝʤʠ ʧʝʨʝʜʘʯʽ ʝʥʝʨʛʽʾ 

ʙʘʟʫʶʪʴʩʷ ʥʘ ʝʬʝʢʪʠʚʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʘʛʥʽʪʥʠʭ ʘʙʦ ʝʣʝʢʪʨʠʯʥʠʭ ʧʦʣʽʚ ʜʣʷ ʧʝʨʝʜʘʯʽ 

ʧʦʪʫʞʥʦʩʪʽ ʚʽʜ ʧʝʨʝʜʘʚʘʯʘ ʜʦ ʧʨʠʡʤʘʯʘ. 

ʅʝʟʚ'ʷʟʘʥʽ ʩʠʩʪʝʤʠ ʚʢʣʶʯʘʶʪʴ ʨʘʜʽʦʯʘʩʪʦʪʥʫ ʧʝʨʝʜʘʯʫ ʧʦʪʫʞʥʦʩʪʽ (radio frequency 

power transfer ï RFPT), ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʙʝʟʜʨʦʪʦʚʠʡ ʦʙʤʽʥ ʝʥʝʨʛʽʾ ʯʝʨʝʟ ʨʘʜʽʦʯʘʩʪʦʪʥʽ ʭʚʠʣʽ, ʘ 

ʪʘʢʦʞ ʣʘʟʝʨʥʫ ʧʝʨʝʜʘʯʫ ʧʦʪʫʞʥʦʩʪʽ (laser power transfer ï LPT), ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʚʽʪʣʦʚʽ 

ʧʨʦʤʝʥʽ ʜʣʷ ʧʝʨʝʜʘʯʽ ʝʥʝʨʛʽʾ. ʆʜʥʘ ʟ ʢʣʶʯʦʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʟʚ'ʷʟʘʥʠʤʠ ʪʘ ʥʝʟʚ'ʷʟʘʥʠʤʠ 



Proceedings  1st international scientific and practical conference çInformation Systems and Technology: Results and 
Prospectsè (IST 2024)", March 6, 2024 - K.: FIT TSNUK, 2024. 

 

 
169 

ʩʠʩʪʝʤʘʤʠ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʽʟʠʯʥʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʜʣʷ ʧʝʨʝʜʘʯʽ ʝʥʝʨʛʽʾ ʫ ʟʚ'ʷʟʘʥʠʭ ʩʠʩʪʝʤʘʭ ʪʘ 

ʚʽʜʩʫʪʥʽʩʪʴ ʪʘʢʦʛʦ ʟ'ʻʜʥʘʥʥʷ ʫ ʥʝʟʚ'ʷʟʘʥʠʭ ʩʠʩʪʝʤʘʭ. 

ʋ ʙʝʟʜʨʦʪʦʚʠʭ ʩʠʩʪʝʤʘʭ ʧʝʨʝʜʘʯʽ ʝʥʝʨʛʽʾ, ʷʢʽ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʽʥʜʫʢʮʽʾ ʪʘ ʻʤʥʽʩʥʦʤʫ 

ʟʚ'ʷʟʢʫ, ʧʝʨʝʜʘʚʘʯ (Tx) ʪʘ ʧʨʠʡʤʘʯ (Rx) ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʪʽʩʥʦʤʫ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʦʜʠʥ ʟ ʦʜʥʠʤ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʮʴʦʛʦ ʟʚ'ʷʟʢʫ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, 

ʟʦʢʨʝʤʘ, ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʘ ʟʚ'ʷʟʢʫ ʤʽʞ Tx ʪʘ Rx. ʂʦʥʮʝʧʮʽʷ ʪʝʭʥʦʣʦʛʽʾ ʙʝʟʜʨʦʪʦʚʦʾ ʧʝʨʝʜʘʯʽ 

ʝʥʝʨʛʽʾ ʤʦʞʝ ʙʫʪʠ ʦʢʨʝʩʣʝʥʘ ʩʧʽʣʴʥʦʶ ʩʪʨʫʢʪʫʨʦʶ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 3. 

 
ʈʠʩʫʥʦʢ 3. ʉʪʨʫʢʪʫʨʘ ʙʝʟʜʨʦʪʦʚʦʾ ʩʠʩʪʝʤʠ ʧʝʨʝʜʘʯʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ 

 

III. ʈɽɿʋʃʔʊɸʊʀ ʊɸ ɸʅɸʃɯɿ 

ʉʭʝʤʘ ʫʟʛʦʜʞʝʥʥʷ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ ʚʠʩʦʢʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʟʚôʷʟʢʫ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʟʚ'ʷʟʢʫ ʚʠʨʘʞʘʻʪʴʩʷ ʷʢ ʧʦʪʫʞʥʽʩʪʴ, ʦʪʨʠʤʘʥʘ ʘʥʪʝʥʦʶ ʧʨʠʡʤʘʯʘ, 

ʚʽʜʥʦʩʥʦ ʧʦʪʫʞʥʦʩʪʽ, ʧʝʨʝʜʘʥʦʾ ʘʥʪʝʥʦʶ ʧʝʨʝʜʘʯʽ. ʋʟʛʦʜʞʫʚʘʣʴʥʘ ʤʝʨʝʞʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʽʥʜʫʢʪʠʚʥʦʛʦ ʪʘ ʻʤʥʽʩʥʦʛʦ ʦʧʦʨʽʚ, ʟôʻʜʥʘʥʠʭ ʧʘʨʘʣʝʣʴʥʦ ʪʘ ʧʦʩʣʽʜʦʚʥʦ. ɺ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ 

ʪʝʨʤʽʥʠ ʧʝʨʚʠʥʥʠʡ ʽ ʚʪʦʨʠʥʥʠʡ ʨʝʟʝʨʚʫʘʨ ʙʫʜʝʤʦ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʢʦʤʙʽʥʘʮʽʶ ʢʦʤʧʝʥʩʘʮʽʡʥʦʾ 

ʤʝʨʝʞʽ ʪʘ ʘʥʪʝʥʠ. ɿʤʽʥʥʘ ʥʘʧʨʫʛʘ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʚʽʜ ʘʥʪʝʥʠ ʽ ʢʦʤʧʝʥʩʘʮʽʡʥʦʾ ʤʝʨʝʞʽ, 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʧʦʩʪʽʡʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʧʨʷʤʣʷʯʘ ʽ ʟʛʣʘʜʞʫʶʯʠʭ ʢʦʥʜʝʥʩʘʪʦʨʽʚ [4, 5] ʷʢ 

ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 3. ɺʠʤʽʨʶʚʘʥʥʷ ʚʪʦʨʠʥʥʦʾ ʥʘʧʨʫʛʠ ʪʘ ʩʪʨʫʤʫ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʪʘ 

ʧʝʨʝʜʘʯʘ ʾʭ ʯʝʨʝʟ ʢʘʥʘʣ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ ʜʦʟʚʦʣʷʻ ʧʝʨʝʜʘʚʘʯʫ ʟʤʽʥʶʚʘʪʠ ʘʤʧʣʽʪʫʜʫ ʪʘ 

ʯʘʩʪʦʪʫ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʠʱʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʚôʷʟʢʫ. 

ʅʘ ʨʠʩʫʥʢʫ 4 ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʨʠʥʮʠʧʦʚʽ ʩʭʝʤʠ ʙʝʟʜʨʦʪʦʚʦʾ ʩʠʩʪʝʤʠ ʧʝʨʝʜʘʯʽ ʝʥʝʨʛʽʾ ʟ 

ʽʥʜʫʢʪʠʚʥʠʤ ʪʘ ʻʤʥʽʩʥʠʤ ʟʚôʷʟʢʦʤ. 

 

 

ʘ)                                               ʙ) 

ʈʠʩʫʥʦʢ 4. ʇʨʠʥʮʠʧʦʚʽ ʩʭʝʤʠ ʩʠʩʪʝʤʠ ʙʝʟʜʨʦʪʦʚʦʾ ʧʝʨʝʜʘʯʽ ʝʥʝʨʛʽʾ: ʘ ï ʽʥʜʫʢʪʠʚʥʘ; ʙ -

ʻʤʥʽʩʥʘ 

 

ʇʽʜ ʯʘʩ ʙʝʟʜʨʦʪʦʚʦʾ ʧʝʨʝʜʘʯʽ ʧʝʨʝʜʘʚʘʯ ʧʦʪʫʞʥʦʩʪʽ ʤʦʞʝ ʨʝʛʫʣʶʚʘʪʠ ʯʘʩʪʦʪʫ ʘʙʦ 

ʘʤʧʣʽʪʫʜʫ ʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʧʦʪʨʽʙʥʘ ʙʽʣʴʰʘ ʯʠ ʤʝʥʰʘ ʧʦʪʫʞʥʽʩʪʴ. ʆʙʠʜʚʘ ʧʽʜʭʦʜʠ 



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʩʠʛʥʘʣʫ ʘʤʧʣʽʪʫʜʥʦ-ʟʩʫʚʥʦʾ ʤʘʥʽʧʫʣʷʮʽʾ (ASK), ʷʢʠʡ ʜʝʤʦʜʫʣʶʻʪʴʩʷ ʥʘ 

ʩʪʦʨʦʥʽ ʧʝʨʝʜʘʚʘʯʘ. ʇʝʨʝʜʘʚʘʯ ʟʯʠʪʫʻ ʩʠʛʥʘʣ ʽ ʤʦʞʝ ʨʝʛʫʣʶʚʘʪʠ ʧʦʪʫʞʥʽʩʪʴ ʧʝʨʝʜʘʯʽ, 

ʟʤʽʥʶʶʯʠ ʯʘʩʪʦʪʫ ʘʙʦ ʘʤʧʣʽʪʫʜʫ [6].  

IV. ʆɹɻʆɺʆʈɽʅʅʗ ʊɸ ɺʀʉʅʆɺʂʀ 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʷʢ ʻʤʥʽʩʥʦʾ, ʪʘʢ ʽ ʽʥʜʫʢʪʠʚʥʦʾ ʧʝʨʝʜʘʯʽ ʝʥʝʨʛʽʾ ʤʦʞʥʘ ʧʽʜʚʠʱʠʪʠ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʩʠʩʪʝʤʠ ʙʝʟʜʨʦʪʦʚʦʾ ʧʝʨʝʜʘʯʽ ʝʥʝʨʛʽʾ ʚ ʤʝʛʘʛʝʨʮʝʚʦʤʫ ʜʽʘʧʘʟʦʥʽ. ʆʩʢʽʣʴʢʠ 

ʻʤʥʽʩʥʘ ʧʝʨʝʜʘʯʘ ʧʦʪʫʞʥʦʩʪʽ ʥʝ ʚʠʢʣʠʢʘʻ ʚʠʭʨʦʚʠʭ ʩʪʨʫʤʽʚ ʪʘ ʥʝ ʧʦʪʨʝʙʫʻ ʬʝʨʠʪʦʚʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ, ʮʝ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ ʨʦʟʤʽʨ ʽ ʚʘʛʫ ʩʠʩʪʝʤʠ. ʆʜʥʽʻʶ ʟ ʧʝʨʝʚʘʛ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʘʛʥʽʪʥʠʭ ʧʦʣʽʚ ʻ ʨʽʟʥʠʮʷ ʫ ʧʨʦʥʠʢʥʦʩʪʽ ʪʘ ʜʽʝʣʝʢʪʨʠʯʥʽʡ ʧʨʦʥʠʢʥʦʩʪʽ ʚʽʣʴʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʽʥʜʫʢʪʠʚʥʦʾ ʧʝʨʝʜʘʯʽ ʧʦʪʫʞʥʦʩʪʽ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʙʝʟʧʨʦʚʽʜʥʦʾ ʧʝʨʝʜʘʯʽ ʝʥʝʨʛʽʾ ʧʨʦʚʝʜʝʥʦ ʟʤʽʥʫ 

ʢʦʥʬʽʛʫʨʘʮʽʾ ʚʠʧʨʷʤʣʷʯʘ ʚʪʦʨʠʥʥʦʾ ʦʙʤʦʪʢʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ. 
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ʆʃɽʂʉɸʅɼʈ ɻʆʈʏʀʎʗ ʟʜʦʙʫʚʘʯ ʩʪʫʧʝʥʶ ʙʘʢʘʣʘʚʨʘ ʟ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʪʘ ʨʘʜʽʦʪʝʭʥʽʢʠ, 

ʛʨʫʧʘ ʊʈ2ʩ-21-1, ʫ ʍʤʝʣʴʥʠʮʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ (ʍʤʝʣʴʥʠʮʴʢʠʡ, ʋʢʨʘʾʥʘ). 

ʅʠʥʽ ʘʚʪʦʨ ʧʨʘʮʶʻ ʥʘʜ ʟʜʦʙʫʪʪʷʤ ʩʪʫʧʝʥʷ ʙʘʢʘʣʘʚʨʘ ʟ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʪʘ ʨʘʜʽʦʪʝʭʥʽʢʠ ʚ 

ʍʤʝʣʴʥʠʮʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ (ʍʤʝʣʴʥʠʮʴʢʠʡ, ʋʢʨʘʾʥʘ), ʧʨʘʮʶʻ ʥʘʜ 

ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʶ ʨʦʙʦʪʦʶ ʟʘ ʪʝʤʦʶ çʉʠʩʪʝʤʘ ʙʝʟʜʨʦʪʦʚʦʾ ʧʝʨʝʜʘʯʽ ʝʥʝʨʛʽʾè. ʉʝʨʝʜ 

ʥʘʫʢʦʚʠʭ ʽʥʪʝʨʝʩʽʚ ð ʩʠʩʪʝʤʠ ʙʝʟʜʨʦʪʦʚʦʾ ʧʝʨʝʜʘʯʽ ʝʥʝʨʛʽʾ, ʤʝʪʦʜʠʢʠ ʟʙʽʣʴʰʝʥʥʷ ʧʦʩʪʽʡʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʙʝʟʜʨʦʪʦʚʠʭ ʟʘʨʷʜʥʠʭ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʧʦʨʪʘʪʠʚʥʠʭ ʧʨʠʩʪʨʦʾʚ. 

 

 

ʖʃɯʁ ɹʆʁʂʆ ʦʪʨʠʤʘʚ ʩʪʫʧʽʥʴ ʜʦʢʪʦʨʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ ʨʘʜʽʦʪʝʭʥʽʯʥʽ 

ʧʨʠʩʪʨʦʾ ʪʘ ʟʘʩʦʙʠ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʫ ɼʝʨʞʘʚʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ (ʂʠʾʚ, 

ʋʢʨʘʾʥʘ) ʚ 2015 ʨʦʮʽ ʪʘ ʚʯʝʥʝ ʟʚʘʥʥʷ ʧʨʦʬʝʩʦʨʘ ʢʘʬʝʜʨʠ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʪʘ ʨʘʜʽʦʪʝʭʥʽʢʠ ʫ 

ʍʤʝʣʴʥʠʮʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ (ʍʤʝʣʴʥʠʮʴʢʠʡ, ʋʢʨʘʾʥʘ) ʚ 2018 ʨʦʮʽ. ʅʠʥʽ 
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ʧʽʜʛʦʪʦʚʢʠ ʪʘ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʘʡʙʫʪʥʽʭ ʬʘʭʽʚʮʽʚ ʤʦʨʩʴʢʦʾ ʛʘʣʫʟʽ. ʏʝʨʝʟ ʚʽʡʩʴʢʦʚʠʡ 

ʩʪʘʥ ʚ ʋʢʨʘʾʥʽ ʟʘʢʣʘʜʠ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚʠʤʫʰʝʥʦ ʧʨʦʚʦʜʷʪʴ ʥʘʚʯʘʥʥʷ ʦʥʣʘʡʥ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘʩʦʙʠ ʜʽʜʞʠʪʘʣʽʟʘʮʽʾ. ʇʣʘʪʬʦʨʤʘ MOODLE, ʷʢ ʦʜʠʥ ʟ ʧʝʨʝʜʦʚʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʝʣʝʢʪʨʦʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, ʥʘʜʘʻ ʨʽʰʝʥʥʷ, ʷʢʝ ʟʜʘʪʥʝ ʟʘʜʦʚʦʣʴʥʠʪʠ ʧʦʪʨʝʙʠ 

ʩʫʯʘʩʥʦʛʦ ʤʦʨʩʴʢʦʛʦ ʥʘʚʯʘʥʥʷ ʯʝʨʝʟ ʤʦʙʽʣʴʥʠʡ ʜʦʩʪʫʧ. ɺʠʚʯʝʥʥʷ ʤʦʙʽʣʴʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ 

ʤʦʨʩʴʢʦʛʦ ʥʘʚʯʘʥʥʷ ʯʝʨʝʟ MOODLE ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʢʣʶʯʦʚʽ ʬʘʢʪʦʨʠ ʫʩʧʽʭʫ ʪʘ ʚʠʢʣʠʢʠ, 

ʟ ʷʢʠʤʠ ʤʦʞʫʪʴ ʟʽʪʢʥʫʪʠʩʷ ʦʩʚʽʪʥʽ ʫʩʪʘʥʦʚʠ ʪʘ ʾʭ ʩʪʫʜʝʥʪʠ ʧʽʜ ʯʘʩ ʽʥʪʝʛʨʘʮʽʾ ʮʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʫ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʝʣʝʢʪʨʦʥʥʝ ʥʘʚʯʘʥʥʷ, ʧʨʦʬʝʩʽʡʥʘ ʧʽʜʛʦʪʦʚʢʘ, MOODLE, ʜʽʜʞʠʪʘʣʽʟʘʮʽʷ, 

ʤʦʨʩʴʢʽ ʬʘʭʽʚʮʽ 
  
  

I. ɺʉʊʋʇ 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʜʝ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʚʠʚʘʶʪʴʩʷ ʩʪʨʽʤʢʠʤʠ ʪʝʤʧʘʤʠ, ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ 

ʪʘʢʦʞ ʟʘʟʥʘʻ ʟʥʘʯʥʠʭ ʟʤʽʥ. ʆʩʦʙʣʠʚʝ ʤʽʩʮʝ ʚ ʮʽʡ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʟʘʡʤʘʻ ʜʠʩʪʘʥʮʽʡʥʝ 

ʥʘʚʯʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʩʚʦʶʚʘʪʠ ʥʦʚʽ ʟʥʘʥʥʷ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʬʽʟʠʯʥʦʾ ʧʨʠʩʫʪʥʦʩʪʽ ʚ 

ʘʫʜʠʪʦʨʽʾ. ʄʦʙʽʣʴʥʠʡ ʜʦʩʪʫʧ ʜʦ ʤʦʨʩʴʢʦʛʦ ʥʘʚʯʘʥʥʷ ʯʝʨʝʟ ʧʣʘʪʬʦʨʤʫ Moodle ʍʝʨʩʦʥʩʴʢʦʾ 

ʜʝʨʞʘʚʥʦʾ ʤʦʨʩʴʢʦʾ ʘʢʘʜʝʤʽʾ ʩʪʘʻ ʢʣʶʯʦʚʠʤ ʝʣʝʤʝʥʪʦʤ ʫ ʧʽʜʛʦʪʦʚʮʽ ʤʦʨʩʴʢʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ, 

ʜʦʟʚʦʣʷʶʯʠ ʢʫʨʩʘʥʪʘʤ ʦʪʨʠʤʫʚʘʪʠ ʪʘ ʫʜʦʩʢʦʥʘʣʶʚʘʪʠ ʩʚʦʾ ʟʥʘʥʥʷ ʪʘ ʥʘʚʠʯʢʠ, ʘ ʩʘʤʝ, ʢʨʘʱʝ 

ʧʣʘʥʫʚʘʪʠ ʩʚʽʡ ʦʩʚʽʪʥʽʡ ʧʨʦʮʝʩ, ʧʦʚʪʦʨʶʚʘʪʠ ʧʨʦʡʜʝʥʝ ʫ ʙʫʜʴ-ʷʢʦʤʫ ʤʽʩʮʽ ʪʘ ʫ ʙʫʜʴ-ʷʢʠʡ 

ʯʘʩ. ʎʠʬʨʦʚʽ ʨʝʩʫʨʩʠ, ʪʘʢʽ ʷʢ ʚʽʜʝʦʣʝʢʮʽʾ, ʽʥʪʝʨʘʢʪʠʚʥʽ ʟʘʚʜʘʥʥʷ ʪʘ ʦʥʣʘʡʥ-ʩʠʤʫʣʷʮʽʾ, 

ʨʦʙʣʷʪʴ ʥʘʚʯʘʥʥʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʽ ʟʨʦʟʫʤʽʣʠʤ [1].  
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II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ 

ɼʣʷ ʘʥʘʣʽʟʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʦʙʽʣʴʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʤʦʨʩʴʢʦʛʦ ʥʘʚʯʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʣʘʪʬʦʨʤʠ Moodle ʙʫʣʦ ʦʙʨʘʥʦ ʜʝʢʽʣʴʢʘ ʢʫʨʩʽʚ, ʜʦʩʪʫʧʥʠʭ ʥʘ ʧʣʘʪʬʦʨʤʽ, ʘ ʩʘʤʝ ñʌʽʣʦʩʦʬʽʷò 

(ʈʠʩʫʥʦʢ 1) ʪʘ ñʄʦʨʩʴʢʘ ʘʥʛʣʽʡʩʴʢʘ ʟʘ ʧʨʦʬʝʩʽʡʥʠʤ ʩʧʨʷʤʫʚʘʥʥʷʤò[2]. ɹʫʣʦ ʚʨʘʭʦʚʘʥʦ ʨʽʟʥʽ 

ʘʩʧʝʢʪʠ: ʟʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʙʽʣʴʥʦʾ ʚʝʨʩʽʾ, ʜʦʩʪʫʧʥʽʩʪʴ ʤʘʪʝʨʽʘʣʽʚ ʢʫʨʩʫ, ʨʽʚʝʥʴ 

ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʩʪʫʜʝʥʪʘʤʠ ʪʘ ʚʠʢʣʘʜʘʯʘʤʠ ʯʝʨʝʟ ʤʦʙʽʣʴʥʽ ʧʨʠʩʪʨʦʾ, ʘ ʪʘʢʦʞ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʙʘʟʫʚʘʣʦʩʷ ʥʘ ʘʥʢʝʪʫʚʘʥʥʽ ʩʪʫʜʝʥʪʽʚ ʽ ʚʠʢʣʘʜʘʯʽʚ, ʘʥʘʣʽʟʽ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʪʬʦʨʤʠ, ʘ ʪʘʢʦʞ ʤʝʪʦʜʦʤ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʨʦʮʝʩʦʤ 

ʥʘʚʯʘʥʥʷ. 

 

 
ʈʠʩʫʥʦʢ 1. ɺʠʛʣʷʜ ʩʝʢʮʽʾ ʝʣʝʢʪʨʦʥʥʦʛʦ ʢʫʨʩʫ ñʌʽʣʦʩʦʬʽʷò ʥʘ ʧʣʘʪʬʦʨʤʽ Moodle ʫ 

ʤʦʙʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ 

III. ʈɽɿʋʃʔʊɸʊʀ ʊɸ ɸʅɸʃɯɿ 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʤʦʙʽʣʴʥʠʡ ʜʦʩʪʫʧ ʜʦ ʤʦʨʩʴʢʦʛʦ ʥʘʚʯʘʥʥʷ ʯʝʨʝʟ 

Moodle ʤʘʻ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ. ʉʪʫʜʝʥʪʠ ʚʽʜʟʥʘʯʘʶʪʴ ʚʠʩʦʢʫ ʟʨʫʯʥʽʩʪʴ ʤʦʙʽʣʴʥʦʾ ʚʝʨʩʽʾ 

Moodle, ʱʦ ʜʦʟʚʦʣʷʻ ʾʤ ʜʦʩʪʫʧ ʜʦ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʫ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ ʽ ʟ ʙʫʜʴ-ʷʢʦʛʦ 

ʤʽʩʮʷ. ɺʠʢʣʘʜʘʯʽ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʽʜʢʨʝʩʣʶʶʪʴ ʟʨʫʯʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʢʫʨʩʘʤʠ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʢʦʤʫʥʽʢʘʮʽʾ ʟʽ ʩʪʫʜʝʥʪʘʤʠ. ɸʥʘʣʽʟ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʚʠʷʚʠʚ ʟʨʦʩʪʘʥʥʷ ʘʢʪʠʚʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ 

ʥʘ ʧʣʘʪʬʦʨʤʽ, ʦʩʦʙʣʠʚʦ ʚ ʤʦʙʽʣʴʥʦʤʫ ʩʝʛʤʝʥʪʽ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʠʩʦʢʫ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʪʘ 

ʤʦʪʠʚʘʮʽʶ ʜʦ ʥʘʚʯʘʥʥʷ. 
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IV. ʆɹɻʆɺʆʈɽʅʅʗ ʊɸ ɺʀʉʅʆɺʂʀ 

ʄʦʙʽʣʴʥʠʡ ʜʦʩʪʫʧ ʜʦ ʤʦʨʩʴʢʦʛʦ ʥʘʚʯʘʥʥʷ ʯʝʨʝʟ Moodle ʤʘʻ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʦʩʚʽʪʠ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ. ʆʜʥʘʢ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ 

ʥʘʡʢʨʘʱʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʜʝʷʢʽ ʚʠʢʣʠʢʠ, ʪʘʢʽ ʷʢ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʪʘʙʽʣʴʥʦʛʦ ʽʥʪʝʨʥʝʪ-ʟôʻʜʥʘʥʥʷ, ʘʜʘʧʪʘʮʽʷ ʥʘʚʯʘʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʪʘ 

ʨʦʟʨʦʙʢʘ ʽʥʪʫʾʪʠʚʥʦ ʟʨʦʟʫʤʽʣʠʭ ʽʥʪʝʨʬʝʡʩʽʚ. ɺʘʞʣʠʚʦ ʧʨʦʜʦʚʞʫʚʘʪʠ ʨʦʟʨʦʙʢʫ ʪʘ 

ʦʧʪʠʤʽʟʘʮʽʶ ʝʣʝʢʪʨʦʥʥʠʭ ʢʫʨʩʽʚ ʜʣʷ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʫ ʷʢʽʩʪʴ 

ʥʘʚʯʘʥʥʷ. ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʙʝʟʧʝʢʫ ʜʘʥʠʭ ʪʘ ʧʨʠʚʘʪʥʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʨʠ 

ʨʦʟʨʦʙʮʽ ʤʦʙʽʣʴʥʠʭ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ. ʇʦʜʘʣʴʰʝ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʦʙʽʣʴʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ 

ʤʦʨʩʴʢʦʛʦ ʥʘʚʯʘʥʥʷ ʩʧʨʠʷʪʠʤʝ ʬʦʨʤʫʚʘʥʥʶ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʤʦʨʩʴʢʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ, 

ʟʜʘʪʥʠʭ ʝʬʝʢʪʠʚʥʦ ʧʨʘʮʶʚʘʪʠ ʚ ʜʠʥʘʤʽʯʥʦ ʟʤʽʥʶʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 
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ʦʪʨʠʤʘʣʘ ʢʚʘʣʽʬʽʢʘʮʽʶ ʙʘʢʘʣʘʚʨʘ ʧʦʤʽʯʥʠʢʘ ʢʘʧʽʪʘʥʘ. ʋ 2015 ʨ. ʦʪʨʠʤʘʣʘ ʩʪʫʧʽʥʴ 

ʢʘʥʜʠʜʘʪʘ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ çʊʝʦʨʽʷ ʽ ʤʝʪʦʜʠʢʘ ʧʨʦʬʝʩʽʡʥʦʾ ʦʩʚʽʪʠè. 

ɿ 2018 ʨ. ʧʦ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ï ʧʨʦʨʝʢʪʦʨ ʟ ʥʘʚʯʘʣʴʥʦ-ʤʝʪʦʜʠʯʥʦʾ ʨʦʙʦʪʠ ʍʝʨʩʦʥʩʴʢʦʾ 

ʜʝʨʞʘʚʥʦʾ ʤʦʨʩʴʢʦʾ ʘʢʘʜʝʤʽʾ. ʉʝʨʝʜ ʥʘʫʢʦʚʠʭ ʽʥʪʝʨʝʩʽʚ ï ʚʠʢʣʘʜʘʥʥʷ ʤʦʨʩʴʢʦʾ 

ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ, ʢʦʤʫʥʽʢʘʪʠʚʥʘ ʢʦʤʧʝʪʝʥʪʥʽʩʪʴ ʤʘʡʙʫʪʥʽʭ ʩʫʜʥʦʚʦʜʽʾʚ ʪʘ ʝʣʝʢʪʨʦʥʥʝ 

ʥʘʚʯʘʥʥʷ. 

 

ɸʃʔʆʅɸ ʖʈɾɽʅʂʆ ʟʘʢʽʥʯʠʣʘ ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʫ 2012 ʨʦʮʽ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ çɻʫʤʘʥʽʪʘʨʥʽ ʥʘʫʢʠ. ʄʦʚʘ ʽ ʣʽʪʝʨʘʪʫʨʘ (ʘʥʛʣʽʡʩʴʢʘ)è ʪʘ ʟʜʦʙʫʣʘ 

ʢʚʘʣʽʬʽʢʘʮʽʶ ʚʠʢʣʘʜʘʯʘ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ ʪʘ ʟʘʨʫʙʽʞʥʦʾ ʣʽʪʝʨʘʪʫʨʠ. ɿ 2019 ʨʦʢʫ ï 

ʧʨʘʮʶʻ ʥʘʯʘʣʴʥʠʢʦʤ ʚʽʜʜʽʣʫ ʤʽʞʥʘʨʦʜʥʠʭ ʟʚôʷʟʢʽʚ ʍʝʨʩʦʥʩʴʢʦʾ ʜʝʨʞʘʚʥʦʾ ʤʦʨʩʴʢʦʾ 

ʘʢʘʜʝʤʽʾ.  ɿ 2020 ʨʦʢʫ ï ʢ.ʧ.ʥ. ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 13.00.04 çʊʝʦʨʽʷ ʽ ʤʝʪʦʜʠʢʘ ʧʨʦʬʝʩʽʡʥʦʾ 

ʦʩʚʽʪʠè. ɿ 2023 ʨʦʢʫ ʦʙʽʡʤʘʻ ʧʦʩʘʜʫ ʜʦʮʝʥʪʘ ʢʘʬʝʜʨʠ ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ ʟ ʧʽʜʛʦʪʦʚʢʠ 

ʤʦʨʩʴʢʠʭ ʬʘʭʽʚʮʽʚ ʟʘ ʩʢʦʨʦʯʝʥʦʶ ʧʨʦʛʨʘʤʦʶ ʍʝʨʩʦʥʩʴʢʦʾ ʜʝʨʞʘʚʥʦʾ ʤʦʨʩʴʢʦʾ ʘʢʘʜʝʤʽʾ. 

ʉʝʨʝʜ ʥʘʫʢʦʚʠʭ ʽʥʪʝʨʝʩʽʚ ï ʛʝʡʤʽʬʽʢʘʮʽʷ, ʜʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴ, ɯʂʊ ʫ ʚʠʢʣʘʜʘʥʥʽ 

ʘʥʛʣʽʡʩʴʢʦʾ ʤʦʚʠ, ʨʦʟʚʠʪʦʢ ʢʦʤʫʥʽʢʘʪʠʚʥʦʾ ʢʦʤʧʝʪʝʥʪʥʦʩʪʽ, ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʚ ʦʩʚʽʪʽ, 

ʝʣʝʢʪʨʦʥʥʽ ʢʫʨʩʠ, LMS MOODLE. 

 

ɸʃʃɸ ʇɸɿʗʂ ʟʘʢʽʥʯʠʣʘ ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʫ 2019 ʨʦʮʽ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ çʉʝʨʝʜʥʷ ʦʩʚʽʪʘè (ɯʩʪʦʨʽʷ). ʇʨʦʬʝʩʽʡʥʘ ʢʚʘʣʽʬʽʢʘʮʽʷ ï çɺʠʢʣʘʜʘʯ 

ʽʩʪʦʨʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ. ɺʯʠʪʝʣʴ ʽʩʪʦʨʽʾè. ʄʘʛʽʩʪʨ. ɿ 2020 ʨ. ʬʘʭʽʚʝʮʴ ʚʽʜʜʽʣʫ 

ʤʽʞʥʘʨʦʜʥʠʭ ʟʚôʷʟʢʽʚ ʍɼʄɸ. ɿ 2021 ʨ. ʘʩʠʩʪʝʥʪ, ʟ 2023 ʨ. ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʩʦʮʽʘʣʴʥʦ-

ʛʫʤʘʥʽʪʘʨʥʠʭ ʜʠʩʮʠʧʣʽʥ ʪʘ ʽʥʥʦʚʘʮʽʡʥʦʾ ʧʝʜʘʛʦʛʽʢʠ ʍɼʄɸ. ʉʝʨʝʜ ʥʘʫʢʦʚʠʭ ʽʥʪʝʨʝʩʽʚ: 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʦʩʚʽʪʽ, ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʚ ʦʩʚʽʪʽ, ʝʣʝʢʪʨʦʥʥʽ 

ʢʫʨʩʠ, LMS MOODLE. ʈʦʟʨʦʙʥʠʢ ʜʠʩʪʘʥʮʽʡʥʦʛʦ ʢʫʨʩʫ ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ 

çɿʤʽʰʘʥʝ ʥʘʚʯʘʥʥʷ ʷʢ ʽʥʥʦʚʘʮʽʡʥʘ ʬʦʨʤʘ ʦʨʛʘʥʽʟʘʮʽʾ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʫ ʟʘʢʣʘʜʘʭ 

ʦʩʚʽʪʠè ʫ ʎʝʥʪʨʽ ʥʝʧʝʨʝʨʚʥʦʾ ʦʩʚʽʪʠ ʍɼʄɸ çɯʥʥʦʚʘʮʽʾ ʤʦʨʩʴʢʦʾ ʽʥʜʫʩʪʨʽʾè. 
 



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

E-mail: dimahome8@gmail.com 
2ʇʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 
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ɸʥʦʪʘʮʽʷ. ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʨʽʟʥʽ ʪʠʧʠ RFID-ʪʝʛʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʤʦʥʽʪʦʨʠʥʛʫ ʚʘʥʪʘʞʽʚ. ʗʢ RFID-ʪʝʛʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʽʜʩʪʝʞʝʥʥʷ 

ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ, ʩʪʘʥʫ ʪʘ ʽʥʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʘʥʪʘʞʽʚ. ʇʝʨʝʚʘʛʠ ʪʘ ʦʙʤʝʞʝʥʥʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ RFID-ʪʝʛʽʚ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʚʘʥʪʘʞʽʚ. ʇʨʝʜʩʪʘʚʣʝʥʦ ʘʣʛʦʨʠʪʤ ʨʦʙʦʪʠ 

ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʚʘʥʪʘʞʽʚ ʥʘ ʦʩʥʦʚʽ RFID-ʪʝʛʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʥʝ 

ʫʧʨʘʚʣʽʥʥʷ ʣʦʛʽʩʪʠʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʧʝʨʝʚʝʟʝʥʥʷ.. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: RFID-ʪʝʛ, ʣʦʛʽʩʪʠʢʘ, ʧʝʨʝʚʝʟʝʥʥʷ, ʚʘʥʪʘʞʽ, ʘʣʛʦʨʠʪʤ, ʣʘʥʮʶʞʢʠ ʧʦʩʪʘʯʘʥʴ. 
  
  

I. ɺʉʊʋʇ 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʣʘʥʮʶʞʢʠ ʧʦʩʪʘʯʘʥʥʷ ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ ʩʢʣʘʜʥʠʤʠ ʪʘ 

ʛʣʦʙʘʣʽʟʦʚʘʥʠʤʠ. ʎʝ ʨʦʙʠʪʴ ʤʦʥʽʪʦʨʠʥʛ ʚʘʥʪʘʞʽʚ ʥʘ ʰʣʷʭʫ ʾʭ ʧʝʨʝʩʫʚʘʥʥʷ ʚʩʝ ʙʽʣʴʰ 

ʚʘʞʣʠʚʦʶ ʟʘʜʘʯʝʶ. RFID-ʪʝʛʠ (ʨʘʜʽʦʯʘʩʪʦʪʥʽ ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʽ ʪʝʛʠ) ʤʦʞʫʪʴ ʩʪʘʪʠ 

ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ. RFID-ʪʝʛʠ (ʨʘʜʽʦʯʘʩʪʦʪʥʽ 

ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʽ ʪʝʛʠ) ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʚʘʥʪʘʞʽʚ. 

ʎʽ ʥʝʚʝʣʠʢʽ, ʘʣʝ ʧʦʪʫʞʥʽ ʪʝʛʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʢʨʽʧʣʝʥʽ ʜʦ ʙʫʜʴ-ʷʢʦʛʦ ʚʘʥʪʘʞʫ ʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʡʦʛʦ ʚʽʜʩʪʝʞʝʥʥʷ ʧʨʦʪʷʛʦʤ ʚʩʽʻʾ ʣʘʥʮʶʞʢʘ ʧʦʩʪʘʯʘʥʥʷ. 

II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ 

RFID-ʪʝʛʠ (ʨʘʜʽʦʯʘʩʪʦʪʥʽ ʤʽʪʢʠ) ï ʮʝ ʥʝʚʝʣʠʢʽ ʧʨʠʩʪʨʦʾ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʙʝʟʜʨʦʪʦʚʦʛʦ ʚʽʜʩʪʝʞʝʥʥʷ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʙ'ʻʢʪʽʚ. ɰʭ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʦʙʣʽʢʫ 

ʧʝʨʝʚʝʟʝʥʥʷ ʚʘʥʪʘʞʽʚ, ʨʦʙʣʷʯʠ ʡʦʛʦ ʙʽʣʴʰ ʪʦʯʥʠʤ, ʝʬʝʢʪʠʚʥʠʤ ʪʘ ʧʨʦʟʦʨʠʤ. 

ɼʦ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ, ʜʝ RFID-ʪʝʛʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʦʙʣʽʢʫ ʧʝʨʝʚʝʟʝʥʥʷ 

ʚʘʥʪʘʞʽʚ, ʚʽʜʥʦʩʷʪʴʩʷ: 

1. ɺʽʜʩʪʝʞʝʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛ. 

ɺʽʜʩʪʝʞʝʥʥʷ ʚʘʥʪʘʞʽʚ: RFID-ʪʝʛʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʚʽʜʩʪʝʞʝʥʥʷ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʘʥʪʘʞʽʚ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʘʥʪʘʞʦʧʝʨʝʚʽʟʥʠʢʘʤ ʟʥʘʪʠ, ʜʝ 

ʟʥʘʭʦʜʠʪʴʩʷ ʾʭ ʚʘʥʪʘʞ, ʽ ʛʘʨʘʥʪʫʚʘʪʠ, ʱʦ ʚʽʥ ʧʨʠʙʫʜʝ ʚʯʘʩʥʦ. 

ʄʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʚʘʥʪʘʞʫ: RFID-ʪʝʛʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʚʦʣʦʛʦʩʪʽ ʪʘ ʽʥʰʠʭ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʽʜ ʯʘʩ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ. 

ʎʝ ʜʦʧʦʤʘʛʘʻ ʛʘʨʘʥʪʫʚʘʪʠ, ʱʦ ʚʘʥʪʘʞ ʧʝʨʝʚʦʟʠʪʴʩʷ ʚ ʙʝʟʧʝʯʥʠʭ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʫʤʦʚʘʭ. 

2. ɸʚʪʦʤʘʪʠʟʘʮʽʷ. 
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ɯʜʝʥʪʠʬʽʢʘʮʽʷ ʚʘʥʪʘʞʽʚ: RFID-ʪʝʛʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʾ 

ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʘʥʪʘʞʽʚ ʧʨʠ ʟʘʚʘʥʪʘʞʝʥʥʽ, ʨʦʟʚʘʥʪʘʞʝʥʥʽ ʪʘ ʧʝʨʝʚʝʟʝʥʥʽ. ʎʝ ʝʢʦʥʦʤʠʪʴ ʯʘʩ ʽ 

ʟʤʝʥʰʫʻ ʨʠʟʠʢ ʧʦʤʠʣʦʢ. 

ʆʬʦʨʤʣʝʥʥʷ ʜʦʢʫʤʝʥʪʽʚ: RFID-ʪʝʛʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʦʬʦʨʤʣʝʥʥʷ ʜʦʢʫʤʝʥʪʽʚ, ʪʘʢʠʭ ʷʢ ʥʘʢʣʘʜʥʽ ʪʘ ʤʠʪʥʽ ʜʝʢʣʘʨʘʮʽʾ. ʎʝ ʨʦʙʠʪʴ ʧʨʦʮʝʩ 

ʧʝʨʝʚʝʟʝʥʥʷ ʚʘʥʪʘʞʽʚ ʙʽʣʴʰ ʝʢʦʥʦʤʥʠʤ ʪʘ ʝʬʝʢʪʠʚʥʠʤ. 

3. ɸʥʘʣʽʪʠʢʘ. 

ɸʥʘʣʽʪʠʢʘ ʜʘʥʠʭ RFID: ɼʘʥʽ, ʟʽʙʨʘʥʽ ʟ RFID-ʪʝʛʽʚ, ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʤʘʨʰʨʫʪʠ, ʧʦʚʝʜʽʥʢʫ ʚʦʜʽʾʚ, ʩʪʘʥ ʚʘʥʪʘʞʫ ʪʘ ʽʥʰʽ ʬʘʢʪʦʨʠ. ʎʷ 

ʽʥʬʦʨʤʘʮʽʷ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʚʘʥʪʘʞʦʧʝʨʝʚʽʟʥʠʢʘʤ ʦʧʪʠʤʽʟʫʚʘʪʠ ʩʚʦʾ ʦʧʝʨʘʮʽʾ, ʧʽʜʚʠʱʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ. 

ɼʦ ʧʝʨʝʚʘʛ ʚʠʢʦʨʠʩʪʘʥʥʷ RFID-ʪʝʛʽʚ ʜʣʷ ʦʙʣʽʢʫ ʧʝʨʝʚʝʟʝʥʥʷ ʚʘʥʪʘʞʽʚ ʧʦʪʨʽʙʥʦ 

ʚʽʜʥʝʩʪʠ: 

- ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ: RFID-ʪʝʛʠ ʚʠʢʣʶʯʠʪʠ ʨʠʟʠʢ ʧʦʤʠʣʦʢ ʯʠʪʘʥʥʷ ʰʪʨʠʭ-ʢʦʜʫ; 

- ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ: RFID-ʪʝʛʠ ʘʚʪʦʤʘʪʠʟʫʶʪʴ ʧʨʦʮʝʩ ʦʙʣʽʢʫ ʚʘʥʪʘʞʽʚ, ʱʦ 

ʝʢʦʥʦʤʠʪʴ ʯʘʩ ʽ ʛʨʦʰʽ; 

- ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʟʦʨʦʩʪʽ: RFID-ʜʘʥʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʚʽʜʩʪʝʞʝʥʥʷ 

ʚʘʥʪʘʞʽʚ ʫ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʪʘ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʾʭ ʩʪʘʥ; 

- ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ: RFID-ʪʝʛʠ ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʟʘʧʦʙʽʛʪʠ ʢʨʘʜʽʞʢʘʤ ʚʘʥʪʘʞʽʚ. 

III. ʈɽɿʋʃʔʊɸʊʀ ʊɸ ɸʅɸʃɯɿ 

ɼʣʷ ʨʦʟʨʦʙʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʣʦʛʽʩʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʝʨʝʚʝʟʝʥʥʷʤʠ 

ʧʨʝʜʩʪʘʚʠʤʦ ʘʣʛʦʨʠʪʤ ʚʠʢʦʨʠʩʪʘʥʥʷ RFID-ʪʝʛʽʚ ʜʣʷ ʦʙʣʽʢʫ ʚʘʥʪʘʞʽʚ, ʱʦ ʙʫʜʝ ʩʢʣʘʜʘʪʠʩʴ ʟ 

ʥʘʩʪʫʧʥʠʭ ʢʨʦʢʽʚ: 

1. ʄʘʨʢʫʚʘʥʥʷ ʚʘʥʪʘʞʽʚ. 

- ʂʦʞʥʦʤʫ ʚʘʥʪʘʞʫ ʧʨʠʩʚʦʶʻʪʴʩʷ ʫʥʽʢʘʣʴʥʠʡ RFID-ʪʝʛ. 

- RFID-ʪʝʛ ʤʦʞʝ ʙʫʪʠ ʧʨʠʢʨʽʧʣʝʥʠʡ ʜʦ ʚʘʥʪʘʞʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʝʶ, ʩʢʦʙ ʘʙʦ 

ʽʥʰʠʭ ʤʝʪʦʜʽʚ. 

- ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʚʘʥʪʘʞ, ʪʘʢʘ ʷʢ ʡʦʛʦ ʪʠʧ, ʚʘʛʘ ʪʘ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ, ʤʦʞʝ ʙʫʪʠ 
ʟʘʢʦʜʦʚʘʥʘ ʚ RFID-ʪʝʛʫ. ɼʦʜʘʪʢʦʚʦ ʥʘ RFID-ʪʝʛ ʤʦʞʝ ʙʫʪʠ ʟʘʧʠʩʘʥʘ ʽʥʰʘ 

ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʚʘʥʪʘʞ (ʪʠʧ ʚʘʥʪʘʞʫ, ʢʽʣʴʢʽʩʪʴ,  ʧʨʠʟʥʘʯʝʥʥʷ, ʜʘʪʘ 

ʚʠʛʦʪʦʚʣʝʥʥʷ, ʜʘʪʘ ʧʨʠʜʘʪʥʦʩʪʽ, ʫʤʦʚʠ ʟʙʝʨʽʛʘʥʥʷ, ʽʩʪʦʨʽʷ ʧʝʨʝʤʽʱʝʥʴ, ʪʦʱʦ). 

2. ɿʯʠʪʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. 

- RFID-ʩʢʘʥʝʨ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʟʯʠʪʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟ RFID-ʪʝʛʽʚ. 

- ʉʢʘʥʝʨ ʤʦʞʝ ʙʫʪʠ ʩʪʘʮʽʦʥʘʨʥʠʤ ʘʙʦ ʧʦʨʪʘʪʠʚʥʠʤ, ʟʦʢʨʝʤʘ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ 

ʢʦʥʪʨʦʣʶ ʧʝʨʝʚʝʟʝʥʴ ʜʦʨʝʯʥʦ ʚʩʪʘʥʦʚʠʪʠ ʪʘʢʽ ʩʢʘʥʝʨʠ ʥʘ ʙʦʨʪʘʭ ʚʘʥʪʘʞʽʚʢʠ, ʱʦ 

ʘʚʪʦʤʘʪʠʟʫʻ ʧʨʦʮʝʩ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʧʨʠ ʚʠʚʘʥʪʘʞʝʥʥʽ ʯʠ ʟʘʚʘʥʪʘʞʝʥʥʽ ʪʦʚʘʨʫ. 

- ʉʢʘʥʝʨ ʤʦʞʝ ʙʫʪʠ ʧʽʜʢʣʶʯʝʥʠʡ ʜʦ ʢʦʤʧ'ʶʪʝʨʘ ʘʙʦ ʤʦʙʽʣʴʥʦʾ ʧʨʠʩʪʨʦʶ. 

3. ʆʙʨʦʙʢʘ ʽʥʬʦʨʤʘʮʽʾ. 

- ɿʯʠʪʘʥʘ ʽʥʬʦʨʤʘʮʽʷ ʦʙʨʦʙʣʷʻʪʴʩʷ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ. 

- ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʝ: ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʚʘʥʪʘʞ; ʚʽʜʩʪʝʞʫʚʘʪʠ ʡʦʛʦ 

ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ; ʢʦʥʪʨʦʣʶʚʘʪʠ ʡʦʛʦ ʩʪʘʥ; ʦʥʦʚʣʶʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʥʴʦʛʦ; 

ʬʦʨʤʫʚʘʪʠ ʟʚʽʪʠ. 

4. ɺʽʟʫʘʣʽʟʘʮʽʷ ʜʘʥʠʭ. 

- ɼʘʥʽ ʧʨʦ ʚʘʥʪʘʞʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʟʫʘʣʽʟʦʚʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ: ʜʘʰʙʦʨʜʽʚ, ʟʚʽʪʽʚ, 
ʢʘʨʪ. 
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5. ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʽʚ. 

RFID-ʪʝʛʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʽʚ, ʪʘʢʠʭ ʷʢ: ʩʦʨʪʫʚʘʥʥʷ 

ʚʘʥʪʘʞʽʚ; ʚʽʜʩʪʝʞʝʥʥʷ ʚʘʥʪʘʞʽʚ; ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʫ; ʽʥʚʝʥʪʘʨʠʟʘʮʽʷ. 

6. ɯʥʪʝʛʨʘʮʽʷ ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ. 

RFID-ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʽʥʪʝʛʨʦʚʘʥʽ ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʪʘʢʠʤʠ ʷʢ: 

- ʉʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʩʢʣʘʜʦʤ 

- ʉʠʩʪʝʤʠ ʧʣʘʥʫʚʘʥʥʷ ʨʝʩʫʨʩʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ 

- ʉʠʩʪʝʤʠ ʚʽʜʩʪʝʞʝʥʥʷ ʪʘ ʪʨʘʩʫʚʘʥʥʷ 

 

ɺʽʟʫʘʣʴʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʫ ʟ ʬʽʢʩʘʮʽʻʶ ʜʘʥʠʭ ʧʦ RFID-ʪʝʛʘʭ ʥʘ 

ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʦʙʣʽʢʫ ʚʘʥʪʘʞʽʚ ʧʨʠ ʧʝʨʝʤʽʱʝʥʥʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 1. 

ʇʝʨʝʚʘʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ RFID-ʪʝʛʽʚ ʜʣʷ ʦʙʣʽʢʫ ʚʘʥʪʘʞʽʚ: 

- ʇʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ: RFID-ʪʝʛʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʦʯʥʠʡ ʦʙʣʽʢ ʚʘʥʪʘʞʽʚ, ʱʦ 

ʤʽʥʽʤʽʟʫʻ ʧʦʤʠʣʢʠ. 

- ɽʢʦʥʦʤʽʷ ʯʘʩʫ: RFID-ʪʝʛʠ ʜʦʟʚʦʣʷʶʪʴ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʩ ʦʙʣʽʢʫ 

ʚʘʥʪʘʞʽʚ, ʱʦ ʝʢʦʥʦʤʠʪʴ ʯʘʩ ʽ ʚʠʪʨʘʪʠ. 

- ʇʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ: RFID-ʪʝʛʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ 

ʢʨʘʜʽʞʢʘʤ ʪʘ ʰʘʭʨʘʡʩʪʚʫ. 

- ʇʦʢʨʘʱʝʥʥʷ ʧʨʦʟʦʨʦʩʪʽ: RFID-ʪʝʛʠ ʜʦʟʚʦʣʷʶʪʴ ʚʽʜʩʪʝʞʫʚʘʪʠ ʚʘʥʪʘʞʽ ʚ 

ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʱʦ ʧʦʢʨʘʱʫʻ ʧʨʦʟʦʨʽʩʪʴ ʣʘʥʮʶʞʢʘ ʧʦʩʪʘʯʘʥʥʷ. 

ʆʙʤʝʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ RFID-ʪʝʛʽʚ ʜʣʷ ʦʙʣʽʢʫ ʚʘʥʪʘʞʽʚ: 

- ɺʘʨʪʽʩʪʴ: RFID-ʪʝʛʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʾʭ ʟʯʠʪʫʚʘʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʨʦʛʠʤʠ. 

- ɺʽʜʩʫʪʥʽʩʪʴ ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ: ɯʩʥʫʻ ʙʘʛʘʪʦ ʨʽʟʥʠʭ ʪʠʧʽʚ RFID-ʪʝʛʽʚ, ʷʢʽ ʥʝ ʟʘʚʞʜʠ 

ʩʫʤʽʩʥʽ ʦʜʠʥ ʟ ʦʜʥʠʤ. 

- ʂʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ: ɺʠʢʦʨʠʩʪʘʥʥʷ RFID-ʪʝʛʽʚ ʤʦʞʝ ʧʦʨʫʰʠʪʠ ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ, 

ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʚʽʜʩʪʝʞʝʥʥʷ ʧʝʨʝʤʽʱʝʥʥʷ ʣʶʜʝʡ. 

 

   
ʈʠʩʫʥʦʢ 1. ɸʣʛʦʨʠʪʤ ʚʠʢʦʨʠʩʪʘʥʥʷ RFID-ʪʝʛʽʚ ʜʣʷ ʦʙʣʽʢʫ ʚʘʥʪʘʞʽʚ 
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IV. ɺʀʉʅʆɺʂʀ 

RFID-ʪʝʛʠ ʤʦʞʫʪʴ ʩʪʘʪʠ ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʤʦʥʽʪʦʨʠʥʛʫ ʚʘʥʪʘʞʽʚ. ɰʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʚʘʤ ʧʽʜʚʠʱʠʪʠ ʚʠʜʠʤʽʩʪʴ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʙʝʟʧʝʢʫ  

ʣʘʥʮʶʞʢʽʚ ʧʦʩʪʘʯʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ RFID-ʪʝʛʽʚ ʜʣʷ ʦʙʣʽʢʫ ʚʘʥʪʘʞʽʚ ʤʘʻ ʨʷʜ ʧʝʨʝʚʘʛ, ʷʢʽ 

ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʧʦʢʨʘʱʠʪʠ ʩʚʦʶ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʙʝʟʧʝʢʫ. 

ɺʘʞʣʠʚʦ ʟʨʦʟʫʤʽʪʠ ʧʝʨʝʚʘʛʠ ʪʘ ʦʙʤʝʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ RFID-ʪʝʛʽʚ ʧʝʨʝʜ 

ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʾʭ ʫ ʢʦʥʢʨʝʪʥʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʽ. 
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ɸʥʦʪʘʮʽʷ. ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʚ ʫʤʦʚʘʭ ʚʽʡʩʴʢʦʚʦʾ ʘʛʨʝʩʽʾ ʡ ʧʦʩʫʰʣʠʚʦʛʦ ʢʣʽʤʘʪʫ ʚ 

ʋʢʨʘʾʥʽ. ɿʦʢʨʝʤʘ, ʦʙʛʦʚʦʨʶʚʘʣʠʩʷ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʩʪʨʘʪʝʛʽʾ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʦʧʪʠʤʽʟʘʮʽʶ 

ʨʦʙʦʪʠ ʥʘʩʦʩʥʠʭ ʩʪʘʥʮʽʡ, ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʧʨʦʮʝʩʽʚ ʢʦʥʪʨʦʣʶ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷʤ, ʘ ʪʘʢʦʞ ʚʧʣʠʚ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚ ʪʘ ʚʦʻʥʥʠʭ ʜʽʡ ʥʘ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʮʠʭ ʩʠʩʪʝʤ. ɼʦʩʣʽʜʞʝʥʦ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ, ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʞʠʪʪʻʚʦ ʚʘʞʣʠʚʠʭ ʧʦʪʨʝʙ ʥʘʩʝʣʝʥʥʷ ʧʽʜ ʯʘʩ ʢʨʠʟʦʚʠʭ ʩʠʪʫʘʮʽʡ.  

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʚʪʦʤʘʪʠʟʘʮʽʷ, ʥʘʩʦʩʥʘ ʩʪʘʥʮʽʷ, ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʧʦʩʫʭʠ, ɯʦʊ-ʪʝʭʥʦʣʦʛʽʾ 
  
  

I. ɺʉʊʋʇ 

ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʘʩʧʝʢʪʽʚ ʞʠʪʪʷ ʣʶʜʝʡ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʥʝ ʣʠʰʝ ʜʣʷ 

ʚʣʘʩʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ, ʘʣʝ ʡ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ. ʄʝʪʦʜʠ ʩʫʯʘʩʥʦʾ ʚʽʡʥʠ 

ʟʘʚʜʘʶʪʴ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʦʛʦ ʨʫʡʥʫʚʘʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ. ʈʫʭ ʚʘʞʢʦʾ ʪʝʭʥʽʢʠ, 

ʙʫʜʽʚʥʠʮʪʚʦ ʬʦʨʪʠʬʽʢʘʮʽʡʥʠʭ ʩʧʦʨʫʜ, ʥʘʚʤʠʩʥʝ ʟʘʪʦʧʣʝʥʥʷ ʧʽʜʨʠʚʦʤ ʂʘʭʦʚʩʴʦʾ ɻɽʉ ʪʘ 

ʙʦʡʦʚʽ ʜʽʾ ʚ ʦʩʥʦʚʥʦʤʫ ʧʦʰʢʦʜʞʫʶʪʴ ˇʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ ʪʘ ʨʦʙʠʪʴ ʥʝʧʨʠʜʘʪʥʠʤ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ. ʑʦ ʩʘʤʝ ʚʘʞʣʠʚʦ, ʚʦʻʥʥʽ ʢʦʥʬʣʽʢʪʠ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʘʯʥʠʭ ʟʤʽʥ ʚ 

ʢʣʽʤʘʪʽ, ʥʘʧʨʠʢʣʘʜ, ʟʤʝʥʰʝʥʥʷ ʦʧʘʜʽʚ, ʱʦ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʧʦʩʫʭʫ, ʷʢ ʮʝ ʥʘʨʘʟʽ ʜʫʞʝ 

ʧʦʤʽʪʥʦ ʫ ʩʭʽʜʥʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ. ɼʫʞʝ ʚʘʞʣʠʚʦ ʨʦʟʫʤʽʪʠ, ʱʦ ʩʘʤʝ ʘʛʨʘʨʥʠʡ ʩʝʢʪʦʨ 

ʚʽʜʽʛʨʘʻ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʧʨʦʜʦʚʦʣʴʩʪʚʘ ʜʣʷ ʚʣʘʩʥʦʛʦ ʥʘʩʝʣʝʥʥʷ ʪʘ ʝʢʩʧʦʨʪʽ 

ʧʨʦʜʫʢʮʽʾ ʥʘ ʟʦʚʥʽʰʥʴʦʤʫ ʨʠʥʢʫ.  

ɿʘʚʜʷʢʠ ʧʦʩʪʽʡʥʦʤʫ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʚʠʥʠʢʘʶʪʴ ʥʦʚʽ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʢʦʥʪʨʦʣʶ ʧʦʜʘʯʽ ʚʦʜʠ ʚ ʘʛʨʘʨʽʷʭ. ʆʜʥʽʻʶ ʟ ʪʘʢʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʻ ʨʦʟʨʦʙʢʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʥʘʩʦʩʥʠʭ ʩʪʘʥʮʽʡ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʥʘ 

ʧʦʣʷ, ʜʝ ʚʠʨʦʱʫʶʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʢʫʣʴʪʫʨʠ. ɼʘʥʘ ʨʦʟʨʦʙʢʘ ʙʫʜʝ ʚʢʨʘʡ ʚʘʞʣʠʚʘ ʧʝʨʰ 

ʟʘ ʚʩʝ ʜʣʷ ʬʝʨʤʝʨʽʚ, ʘʜʞʝ ʮʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʤʽʥʽʤʽʟʫʚʘʪʠ ʧʨʠʩʫʪʥʽʩʪʴ ʩʘʤʦʾ ʣʶʜʠʥʠ ʥʘ 

ʧʦʣʷʭ, ʜʝ ʥʘʨʘʟʽ, ʧʽʜ ʯʘʩ ʚʽʡʥʠ, ʻ ʥʝʙʝʟʧʝʯʥʠʤ ʘ ʽʥʦʜʽ ʡ ʥʝʤʦʞʣʠʚʠʤ. 

ʋ ʚʠʧʘʜʢʫ ʜʘʥʦʾ ʩʠʩʪʝʤʠ, ʟʘʚʜʷʢʠ ɯʦʊ(Internet of Things) ʧʨʠʩʪʨʦʾ ʪʘʢʽ ʷʢ: ʜʘʪʯʠʢʠ ʨʽʚʥʷ 

ʚʦʜʠ, ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʠ, ʥʘʩʦʩʠ ʪʘ ʽʥʰʽ ʚʢʨʘʡ ʚʘʞʣʠʚʽ ʢʦʤʧʦʥʝʥʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʽʜʢʣʶʯʝʥʽ 

ʜʦ ʤʝʨʝʞʽ ʪʘ ʚʟʘʻʤʦʜʽʷʪʠ ʤʽʞ ʩʦʙʦʶ. ʎʝ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʨʦʟʫʤʥʫ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ ʪʘ 

ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ ʱʦʜʦ ʫʧʨʘʚʣʽʥʥʷ ʥʘʩʦʩʘʤʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʚʥʷ ʚʦʜʠ, 

https://orcid.org/0000-0002-9669-2579
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ʦʪʨʠʤʫʚʘʪʠ ʜʘʥʽ ʧʨʦ ʩʪʘʥ ʩʠʩʪʝʤʠ, ʚʠʢʦʥʫʚʘʪʠ ʜʠʩʪʘʥʮʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʢʝʨʫʚʘʥʥʷ, 

ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʚʦʜʠ ʯʝʨʝʟ ʥʝʜʦʣʽʢʠ ʫ ʧʨʦʮʝʩʽ ʨʫʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. 

II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ 

ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʥʘʩʦʩʥʠʭ ʩʪʘʥʮʽʡ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʤʘʻ ʦʜʥʫ ʟ 

ʛʦʣʦʚʥʠʭ ʩʢʣʘʜʦʚʠʭ - ʚʦʜʦʥʘʧʽʨʥʘ ʙʘʰʪʘ, ʷʢʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʨʦʟʭʦʜʫ ʽ ʪʠʩʢʫ 

ʚʦʜʠ ʚ ʚʦʜʦʥʘʧʽʨʥʽʡ ʤʝʨʝʞʽ, ʩʪʚʦʨʝʥʥʷ ʾʾ ʟʘʧʘʩʫ ʪʘ ʚʠʨʽʚʥʶʚʘʥʥʷ ʛʨʘʬʽʢʘ ʨʦʙʦʪʠ ʥʘʩʦʩʥʠʭ 

ʩʪʘʥʮʽʡ.  

ɺʦʜʦʥʘʧʽʨʥʘ ʙʘʰʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʝʟʝʨʚʫʘʨʘ ʚʦʜʦʥʘʧʽʨʥʦʾ ʦʧʦʨʠ ʪʘ ʢʨʠʰʢʠ ʟ ʣʶʢʦʤ 

ʜʣʷ ʦʛʣʷʜʫ. ɺʩʝʨʝʜʠʥʽ ʜʦ ʩʪʽʥʦʢ ʨʝʟʝʨʚʫʘʨʘ ʧʨʠʢʨʽʧʣʝʥʽ ʩʢʦʙʠ ʜʣʷ ʫʪʨʠʤʘʥʥʷ ʣʴʦʜʫ ʽ ʩʢʦʙʠ 

ʜʣʷ ʩʧʫʩʢʫ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ. ɼʣʷ ʧʽʜʡʦʤʫ ʥʘ ʙʘʰʪʫ ʻ ʟʦʚʥʽʰʥʷ ʩʭʦʜʦʚʘ 

ʢʦʥʩʪʨʫʢʮʽʷ ʟ ʟʘʭʠʩʥʠʤʠ ʦʛʦʨʦʞʘʤʠ. ʆʙôʻʤ ʚʝʞʽ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 10 ʜʦ 150 ʤ3 . 

 

 

ʈʠʩʫʥʦʢ 1. ɺʦʜʦʥʘʧʽʨʥʘ ʙʘʰʪʘ ʫ ʨʦʟʨʽʟʽ 

1 ï ʥʘʩʦʩ, 2- ʨʝʟʝʨʚʫʘʨ ʟ ʚʦʜʦʶ, 3-ʩʧʦʞʠʚʘʯʽ ʚʦʜʠ 

ɼʣʷ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʚʘʨʪʦ ʨʦʟʨʘʭʫʚʘʪʠ ʥʝ ʣʠʰʝ ʧʦʪʫʞʥʽʩʪʴ ʜʘʪʯʠʢʽʚ, ʘʣʝ ʡ ʧʘʨʘʤʝʪʨʠ 

ʩʘʤʦʾ ʪʘʢʦʾ ʢʦʥʩʪʨʫʢʮʽʾ. ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʨʽʟʥʠʭ ʤʦʜʝʣʷʭ 

ʚʝʞ ʽʟ ʨʽʟʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ɻʦʣʦʚʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ ʚʠʜʽʣʷʶʪʴ ʯʘʩ ʥʘʧʦʚʥʝʥʥʷ ʙʘʰʪʠ, ʪʠʩʢ ʚ 

ʩʠʩʪʝʤʽ ʪʘ ʧʦʪʫʞʥʽʩʪʴ ʥʘʩʦʩʽʚ. 

ʌʦʨʤʫʣʘ ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʫ, ʟʘ ʷʢʠʡ ʙʘʰʪʘ ʥʘʧʦʚʥʶʚʘʣʘʩʷ ʚʦʜʦʶ ʧʽʩʣʷ ʟʘʧʫʩʢʫ ʥʘʩʦʩʥʦʾ 

ʩʪʘʥʮʽʾ (ὸ): 

ὸ        (1) 

ʜʝ V- ʦʙôʻʤ ʙʘʰʪʠ, Q-ʨʦʙʦʯʠʡ ʦʙôʻʤ ʥʘʩʦʩʽʚ. 

ʌʦʨʤʫʣʘ ʚʠʤʽʨʶʚʘʥʥʷ ʪʠʩʢʫ ʚ ʩʠʩʪʝʤʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʦʟʤʽʨʫ ʪʘ ʚʠʩʦʪʠ ʙʘʰʪʠ: 

ὖ ”ὫὬ      (2) 

ɼʝ ” ï ʛʫʩʪʠʥʘ ʨʽʜʠʥʠ, Ὣ ï ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʣʴʥʦʛʦ ʧʘʜʽʥʥʷ,  Ὤ - ʚʠʩʦʪʘ ʚʦʜʥʦʛʦ ʩʪʦʚʧʘ. 

ʌʦʨʤʫʣʘ ʚʠʟʥʘʯʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʥʘʩʦʩʽʚ, ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʥʘʧʦʚʥʝʥʥʷ ʙʘʰʪʠ ʜʦ 

ʧʦʪʨʽʙʥʦʛʦ ʨʽʚʥʷ: 

ὖ̎́̒̏̒
ϽЎ

      (3) 



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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ʜʝ  Ўὖ ï ʨʽʟʥʠʮʷ ʪʠʩʢʫ ʚ ʩʠʩʪʝʤʽ, – ï ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘʩʦʩʫ. 

ʎʽ ʜʘʥʽ ʪʘ ʬʦʨʤʫʣʠ ʜʦʟʚʦʣʷʪʴ ʢʨʘʱʝ ʨʦʟʫʤʽʪʠ ʚʧʣʠʚ ʨʦʟʤʽʨʫ ʪʘ ʚʠʩʦʪʠ ʙʘʰʪʠ ʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʥʘʩʦʩʥʦʾ ʩʪʘʥʮʽʾ ʪʘ ʨʦʟʨʦʙʣʷʪʠ ʦʧʪʠʤʘʣʴʥʽ ʨʽʰʝʥʥʷ 

ʱʦʜʦ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʘʛʨʘʨʥʦʤʫ ʩʝʢʪʦʨʽ. 

ʋ ʨʦʟʨʦʙʮʽ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʨʽʟʥʽ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʠ, ʟʘʣʝʞʥʦ ʚʽʜ 

ʚʠʤʦʛ ʧʦʪʨʝʙ ʧʨʦʝʢʪʫ. ʅʘʡʧʦʧʫʣʷʨʥʽʰʽ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʠ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ: 

Arduino, Raspberri Pi, ESP8266, ESP32, Particle Photon. ʎʽ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʠ ʧʽʜʭʦʜʷʪʴ ʜʦ 

ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʪʠʤ, ʱʦ ʚʦʥʠ ʤʘʶʪʴ ʧʽʜʪʨʠʤʢʫ ʜʦʩʠʪʴ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʜʘʪʯʠʢʽʚ ʪʘ 

ʘʢʪʫʘʪʦʨʽʚ, ʧʦʪʫʞʥʽ, ʝʢʦʥʦʤʥʽ ʪʘ ʣʝʛʢʦ ʽʥʪʝʛʨʫʶʪʴʩʷ ʽʟ ʭʤʘʨʥʠʤʠ ʧʣʘʪʬʦʨʤʘʤʠ. 

ɼʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʨʽʚʥʷ ʚʦʜʠ ʘʙʦ ʥʘʷʚʥʦʩʪʽ ʚʦʜʠ ʚ ʻʤʥʦʩʪʽ ʯʫʜʦʚʠʤʠ ʧʨʠʢʣʘʜʘʤʠ 

ʜʘʪʯʠʢʽʚ ʻ: ʧʦʧʣʘʚʢʦʚʽ, ʢʦʥʜʫʢʪʠʚʥʽ, ʫʣʴʪʨʘʟʚʫʢʦʚʽ ʪʘ ʢʘʧʘʮʠʪʠʚʥʽ ʜʘʪʯʠʢʠ. 

ʅʘʩʦʩʠ ʫ ʜʘʥʽʡ ʩʠʩʪʝʤʠ ʚʠʢʦʥʫʶʪʴ ʜʫʞʝ ʚʘʞʣʠʚʫ ʨʦʣʴ, ʽ ʙʝʟ ʥʠʭ ʥʝʤʦʞʣʠʚʦ 

ʟʜʽʡʩʥʶʚʘʪʠ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʜʘʥʦʾ ʩʠʩʪʝʤʠ. ʌʝʨʤʝʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʚʠʜʠ ʥʘʩʦʩʽʚ, 

ʩʝʨʝʜ ʥʠʭ ʤʦʞʥʘ ʟʛʘʜʘʪʠ ʚʽʜʮʝʥʪʨʦʚʽ, ʧʦʚʝʨʭʥʝʚʽ, ʧʦʛʨʫʞʥʽ, ʜʦʟʫʶʯʽ ʥʘʩʦʩʠ. ʈʦʟʛʣʷʜʘʶʯʠ, 

ʟʚʽʜʢʠ ʚʠʢʘʯʫʚʘʪʠ ʚʦʜʫ, ʤʦʞʥʘ ʦʙʨʘʪʠ ʥʘʩʦʩ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʥʘʰʠʤ ʧʦʪʨʝʙʘʤ. 

ɻʦʣʦʚʥʠʤ ʝʣʝʤʝʥʪʦʤ ʚ ɯʦʊ ʻ ʢʦʤʫʥʽʢʘʮʽʡʥʠʡ ʤʦʜʫʣʴ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʥʴʦʛʦ ʤʦʞʥʘ 

ʟʘʙʝʟʧʝʯʠʪʠ ʟʚôʷʟʦʢ ʪʘ ʧʝʨʝʜʘʯʫ ʜʘʥʠʭ ʤʞ ʨʽʟʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ. ʷʢ Wi-Fi, Bluetooth, 

Zigbee, LoRa, NB-IoT, GSM/GPRS ʟʘʙʝʟʧʝʯʫʶʪʴ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʟʚ'ʷʟʢʫ ʽʟ 

ʮʝʥʪʨʘʣʴʥʠʤ ʢʦʥʪʨʦʣʝʨʦʤ ʘʙʦ ʭʤʘʨʥʦʶ ʧʣʘʪʬʦʨʤʦʶ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʽʜʜʘʣʝʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ 

ʪʘ ʢʝʨʫʚʘʪʠ ʥʘʰʦʶ ʩʠʩʪʝʤʦʶ. ʆʩʪʘʥʥʽʡ ʤʦʜʫʣʴ ʻ ʙʽʣʴʰ ʜʦʨʝʯʥʠʤ ʫ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ, 

ʦʩʢʽʣʴʢʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʯʝʨʝʟ ʤʦʙʽʣʴʥʫ ʤʝʨʝʞʫ. ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ 

ʟʘʙʝʟʧʝʯʠʪʠ ʟʚôʷʟʦʢ ʽʟ ʚʽʜʜʘʣʝʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʥʘʚʽʪʴ ʫ ʚʽʜʩʫʪʥʽʩʪʴ Wi-Fʽ ʘʙʦ ʧʨʦʚʽʜʥʦʛʦ 

ɯʥʪʝʨʥʝʪʫ. ʎʝ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʦ ʫ ʚʽʜʜʘʣʝʥʠʭ ʤʽʩʮʷʭ ʘʙʦ ʪʘʤ, ʜʝ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʦʚʽʜʥʦʛʦ 

ʟʚôʷʟʢʫ ʻ ʥʝʟʨʫʯʥʠʤ. 

ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ (ɯʦʊ) ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʣʘʪʬʦʨʤ ʜʣʷ ʟʙʦʨʫ, 

ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʢʝʨʫʚʘʥʥʷ ʧʨʩʪʨʦʷʤʠ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʬʫʥʢʮʽʡ ʟʚôʷʟʢʫ ʚ ʤʝʨʝʞʽ. 

ʄʠ ʦʛʣʷʥʫʣʠ ʥʘʜʟʚʠʯʘʡʥʦ ʯʫʜʦʚʫ ʧʣʘʪʬʦʨʤʫ Blynk ʚʽʜ ʘʤʝʨʠʢʘʥʩʴʢʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʢʦʤʧʘʥʽʾ Blynk Technologies Inc. 

 

 

ʈʠʩʫʥʦʢ 2. ʉʭʝʤʘ ʧʽʜʢʣʶʯʝʥʥʷ ʧʨʠʩʪʨʦʾʚ ʜʦ ʧʣʘʪʬʦʨʤʠ Blynk.  
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ʈʠʩʫʥʦʢ 3. ɿʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʧʣʘʪʬʦʨʤʠ ʥʘ ʤʦʙʽʣʴʥʦʤʫ ʧʨʠʩʪʨʦʾ 

Blynk ï ʮʝ ʤʦʙʽʣʴʥʘ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʨʦʟʨʦʙʢʠ ʜʦʜʘʪʢʽʚ ɯʦʊ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʟʨʫʯʥʦ 

ʢʝʨʫʚʘʪʠ ʪʘ ʤʦʥʽʪʦʨʠʪʠ ʧʽʜʢʣʶʯʝʥʽ ʧʨʠʩʪʨʦʾ ʥʘ ʚʽʜʩʪʘʥʽ. ɺʦʥʘ ʤʘʻ ʽʥʪʫʾʪʠʚʥʠʡ ʽʥʪʝʨʬʝʡʩ ʪʘ 

ʤʦʞʣʠʚʽʪʴ ʽʥʪʝʛʨʘʮʽʾ ʟ ʨʽʟʥʠʤʠ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘʤʠ ʪʘ ʧʨʦʪʦʢʦʣʘʤʠ ʟʚôʷʟʢʫ. ʊʘʢʦʞ ʻ 

ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʤʢʥʫʪʠ ʤʦʚʫ ʥʘ ʫʢʨʘʾʥʩʴʢʫ, ʱʦ ʥʘʜʘʩʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ, ʷʢʽ ʤʘʶʪʴ ʪʨʫʜʥʦʱʽ ʽʟ 

ʤʦʚʥʠʤ ʙʘʨôʻʨʦʤ ʚʽʣʴʥʦ ʪʘ ʣʝʛʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʦʜʘʪʦʢ ʪʘ ʩʠʩʪʝʤʫ ʟʘʛʘʣʦʤ. 

III. ʈɽɿʋʃʔʊɸʊʀ ʊɸ ɸʅɸʃɯɿ 

ʇʽʩʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʥʘʩʦʩʥʠʭ ʩʪʘʥʮʽʡ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʦʜʦʥʘʧʽʨʥʠʭ ʚʝʞ ʽ IoT-ʪʝʭʥʦʣʦʛʽʡ ʚ ʘʛʨʘʨʥʦʤʫ ʩʝʢʪʦʨʽ 

ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʜʝʷʢʽ ʚʘʞʣʠʚʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʾʭ ʝʬʝʢʪʠʚʥʦʩʪʽ. 

ɿʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ, ʥʘʜʘʥʘ ʤʦʞʣʠʚʽʩʪʴ 

ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʣʝ ʪʘ ʥʘʜʽʡʥʝ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʥʘʚʽʪʴ ʫ 

ʚʠʧʘʜʢʘʭ ʦʙʤʝʞʝʥʦʩʪʽ ʨʝʩʫʨʩʽʚ ʪʘ ʥʝʧʝʨʝʜʙʘʯʫʚʘʥʠʭ ʫʤʦʚʘʭ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʯʝʨʝʟ 

ʨʦʩʽʡʩʴʢʝ ʚʪʦʨʛʥʝʥʥʷ ʚ ʋʢʨʘʾʥʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʩʫʰʣʠʚʦʛʦ ʢʣʽʤʘʪʫ. ʉʠʩʪʝʤʘ IoT 

ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʢʝʨʫʚʘʥʥʷ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʟʫʤʥʠʭ 

ʘʣʛʦʨʠʪʤʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʧʪʠʤʽʟʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʟʤʝʥʰʠʪʠ ʾʭ ʚʪʨʘʪʠ. 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʽʚ ʫʧʨʘʚʣʽʥʥʷ ʥʘʩʦʩʥʠʤʠ ʩʪʘʥʮʽʷʤʠ ʜʦʟʚʦʣʷʻ ʟʤʝʥʰʠʪʠ 

ʧʨʠʩʫʪʥʽʩʪʴ ʣʶʜʠʥʠ ʥʘ ʧʦʣʷʭ, ʱʦ ʩʪʘʻ ʥʝʙʝʟʧʝʯʥʠʤ ʫ ʟʦʥʽ ʚʽʡʩʴʢʦʚʦʾ ʘʛʨʝʩʽʾ ʪʘ ʟʥʠʞʫʻ ʨʠʟʠʢ 

ʧʦʤʠʣʦʢ ʯʠ ʥʝʜʦʣʽʢʽʚ ʫ ʧʨʦʮʝʩʽ ʫʧʨʘʚʣʽʥʥʷ. ɽʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ 

ʦʧʪʠʤʽʟʦʚʘʥʝ ʢʝʨʫʚʘʥʥʷ ʧʦʣʠʚʦʤ ʩʧʨʠʷʶʪʴ ʧʽʜʚʠʱʝʥʥʶ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. 

IV. ʆɹɻʆɺʆʈɽʅʅʗ ʊɸ ɺʀʉʅʆɺʂʀ 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʥʘʩʦʩʥʠʭ ʩʪʘʥʮʽʡ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʘ ʚʽʜʩʪʘʥʽ ʢʦʥʪʨʦʣʶʚʘʪʠ ʪʘ ʟʜʽʡʩʥʶʚʘʪʠ ʩʪʘʣʠʡ ʧʦʣʠʚ 

ʫʢʨʘʾʥʩʴʢʠʭ ʧʦʣʽʚ ʧʽʜ ʯʘʩ ʧʦʩʫʭʽʚ ʪʘ ʜʦʟʚʦʣʷʻ ʟʙʝʨʽʛʘʪʠ ʣʶʜʩʴʢʽ ʨʝʩʫʨʩʠ ʚ ʙʝʟʧʝʮʽ ʧʽʜ ʯʘʩ 

ʚʽʡʩʴʢʦʚʦʛʦ ʢʦʥʬʣʽʢʪʫ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʜʘʥʦʾ ʩʠʩʪʝʤʠ, ʜʝʨʞʘʚʘ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠ ʝʢʩʧʦʨʪ 

ʢʫʣʴʪʫʨ ʥʘ ʟʦʚʥʽʰʥʽʡ ʨʠʥʦʢ, ʦʩʢʽʣʴʢʠ ʝʢʩʧʦʨʪ ʫʢʨʘʾʥʩʴʢʦʛʦ ʟʝʨʥʘ ï ʚʝʣʠʢʘ ʯʘʩʪʠʥʘ 

ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ. 

ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʢʘʟʫʻ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ IoT-

ʪʝʭʥʦʣʦʛʽʡ ʫ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʻ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʩʪʘʣʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʧʽʜʚʠʱʝʥʥʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʟʤʝʥʰʝʥʥʽ ʚʧʣʠʚʫ ʥʝʛʘʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ 

ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ. ʊʘʢʦʞ ʮʝ ʻ ʯʫʜʦʚʘ ʤʦʞʣʠʚʽʩʪʴ ʧʦʢʘʟʘʪʠ ʋʢʨʘʾʥʫ ʷʢ ʢʨʘʾʥʫ, ʱʦ 

ʥʝʚʧʠʥʥʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʥʝ ʣʠʰʝ ʫ ʘʛʨʦʢʫʣʴʪʫʨʽ, ʘʣʝ ʡ ʫ ʩʬʝʨʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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ʥʘʚʽʪʴ ʧʽʜ ʯʘʩ ʚʽʡʥʠ ʪʘ ʟʘʦʭʦʯʫʚʘʪʠ ʽʥʦʟʝʤʥʠʭ ʽʥʚʝʩʪʦʨʽʚ ʩʧʽʚʧʨʘʮʶʚʘʪʠ. ʆʜʥʘʢ, ʜʣʷ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʥʝʦʙʭʽʜʥʦ ʧʨʦʜʦʚʞʫʚʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ 

ʚʜʦʩʢʦʥʘʣʶʚʘʪʠ ʾʾ ʬʫʥʢʮʽʦʥʘʣ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʦʚʽʪʥʽʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʤʝʪʦʜʽʚ. 
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ɸʥʦʪʘʮʽʷ. ɼʦʜʘʪʦʢ "Donor Blood Life" ʻ ʽʥʥʦʚʘʮʽʡʥʠʤ ʨʽʰʝʥʥʷʤ ʜʣʷ ʢʦʦʨʜʠʥʘʮʽʾ ʜʦʥʦʨʽʚ 

ʢʨʦʚʽ. ɺʽʥ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʨʫʯʥʦ ʨʝʻʩʪʨʫʚʘʪʠʩʷ, ʢʝʨʫʚʘʪʠ ʧʨʦʬʽʣʝʤ, ʦʪʨʠʤʫʚʘʪʠ 

ʢʦʨʠʩʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʜʦʥʦʨʩʪʚʦ ʢʨʦʚʽ, ʨʝʻʩʪʨʫʚʘʪʠʩʷ ʥʘ ʜʦʥʘʮʽʶ, ʰʫʢʘʪʠ ʥʘʡʙʣʠʞʯʽ 

ʮʝʥʪʨʠ ʢʨʦʚʽ ʪʘ ʚʝʩʪʠ ʢʘʣʝʥʜʘʨ ʜʦʥʘʮʽʡ. ɿʘʚʜʷʢʠ ʮʠʤ ʬʫʥʢʮʽʷʤ, ʜʦʜʘʪʦʢ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ 

ʜʦʥʦʨʩʴʢʦʾ ʢʫʣʴʪʫʨʠ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʠʡ ʧʦʪʽʢ ʢʨʦʚʽ ʜʣʷ ʤʝʜʠʯʥʠʭ ʧʦʪʨʝʙ. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʦʥʦʨʩʪʚʦ ʢʨʦʚʽ, ʜʦʜʘʪʦʢ, ʨʝʻʩʪʨʘʮʽʷ, ʢʦʦʨʜʠʥʘʮʽʷ, ʟʘʧʠʩ. 
 

 

I. ɺʉʊʋʇ 

ʋ ʩʚʽʪʽ, ʜʝ ʢʦʞʥʫ ʭʚʠʣʠʥʫ ʤʦʞʝ ʟʥʘʜʦʙʠʪʠʩʷ ʢʨʦʚ, ʩʪʚʦʨʝʥʥʷ ʜʦʜʘʪʢʫ, ʷʢʠʡ ʨʦʙʠʪʴ 

ʧʨʦʮʝʩ ʜʦʥʦʨʩʪʚʘ ʢʨʦʚʽ ʣʝʛʢʠʤ ʪʘ ʝʬʝʢʪʠʚʥʠʤ, ʻ ʚʘʞʣʠʚʠʤ ʪʘ ʥʝʦʙʭʽʜʥʠʤ ʚʠʢʣʠʢʦʤ. ɻʦʣʦʚʥʘ 

ʤʽʩʽʷ ʪʘʢʦʛʦ ʜʦʜʘʪʢʫ ï ʟʙʝʨʝʛʪʠ ʞʠʪʪʷ ʪʘ ʧʦʢʨʘʱʠʪʠ ʟʜʦʨʦʚ'ʷ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʤʦʞʣʠʚʽʩʪʴ 

ʟʘʨʝʻʩʪʨʫʚʘʪʠʩʷ ʚ ʷʢʦʩʪʽ ʜʦʥʦʨʘ ʢʨʦʚʽ ʪʘ ʟʥʘʡʪʠ ʥʘʡʙʣʠʞʯʠʡ ʮʝʥʪʨ ʟʙʦʨʫ ʢʨʦʚʽ, ʘ ʧʘʮʽʻʥʪʠ, 

ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʢʨʦʚʽ ʯʠ ʧʣʘʟʤʠ ʤʦʞʫʪʴ ʨʦʟʤʽʩʪʠʪʠ ʩʚʽʡ ʟʘʧʠʪ ʫ ʟʘʩʪʦʩʫʥʢʫ. ɺʽʥ ʟʘʙʝʟʧʝʯʠʪʴ 

ʟʨʫʯʥʽʩʪʴ, ʙʝʟʧʝʢʫ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫ ʧʨʦʮʝʩʽ ʜʦʥʦʨʩʪʚʘ, ʜʦʧʦʤʘʛʘʶʯʠ ʚʘʤ ʚʨʷʪʫʚʘʪʠ ʞʠʪʪʷ 

ʦʜʥʦʛʦ ʯʠ ʢʽʣʴʢʦʭ ʣʶʜʝʡ. ʋ ʩʪʘʪʪʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʽʥʥʦʚʘʮʽʡʥʠʡ ʜʦʜʘʪʦʢ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʜʦʥʦʨʽʚ ʢʨʦʚʽ. 

II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ 

ʇʨʦʛʨʘʤʥʠʡ ʟʘʩʪʦʩʫʥʦʢ ʜʣʷ ʜʦʥʦʨʩʪʚʘ ʢʦʨʽ ʨʦʟʨʦʙʣʝʥʠʡ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ 

ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʷʭ ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʦʧʝʨʘʮʽʡʥʽʡ ʩʠʩʪʝʤʽ Android.  

ʆʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʩʠʩʪʝʤʠ ʚ ʧʦʚʥʽʡ ʤʽʨʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʫʩʽ ʬʫʥʢʮʽʾ ʥʝʦʙʭʽʜʥʽ ʜʣʷ 

ʢʦʦʨʜʠʥʘʮʽʾ ʜʦʥʦʨʽʚ ʪʘ ʙʘʥʢʽʚ ʟʙʦʨʫ ʢʨʦʚʽ. 

ʈʝʻʩʪʨʘʮʽʷ ʥʦʚʠʭ ʜʦʥʦʨʽʚ. ʂʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʣʝʛʢʦ ʟʘʨʝʻʩʪʨʫʚʘʪʠʩʷ ʚ ʜʦʜʘʪʢʫ, 

ʥʘʜʘʚʰʠ ʦʩʥʦʚʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʪʘʢʫ ʷʢ ʽʤ'ʷ, ʧʨʽʟʚʠʱʝ, ʜʘʪʫ ʥʘʨʦʜʞʝʥʥʷ, ʢʦʥʪʘʢʪʥʽ ʜʘʥʽ ʪʘ 

ʛʨʫʧʫ ʢʨʦʚʽ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 1. ʇʽʩʣʷ ʚʚʝʜʝʥʥʷ ʮʽʻʾ ʽʥʬʦʨʤʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯ ʩʪʚʦʨʶʻ 

ʦʩʦʙʠʩʪʠʡ ʧʨʦʬʽʣʴ ʫ ʩʠʩʪʝʤʽ. 

ʇʽʩʣʷ ʫʩʧʽʰʥʦʾ ʨʝʻʩʪʨʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯ ʦʪʨʠʤʫʻ ʜʦʩʪʫʧ ʜʦ ʚʩʽʭ ʬʫʥʢʮʽʡ ʜʦʜʘʪʢʫ, 

ʚʢʣʶʯʘʶʯʠ ʧʝʨʝʛʣʷʜ ʽʩʪʦʨʽʾ ʜʦʥʘʮʽʡ, ʟʘʧʠʩ ʥʘ ʥʦʚʽ ʜʦʥʘʮʽʾ, ʚʽʜʩʪʝʞʝʥʥʷ ʩʚʦʛʦ ʛʨʘʬʽʢʘ 

ʜʦʥʘʮʽʡ ʪʘ ʽʥʰʽ ʢʦʨʠʩʥʽ ʤʦʞʣʠʚʦʩʪʽ. 



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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ʈʠʩʫʥʦʢ 1. ʈʝʻʩʪʨʘʮʽʷ ʚ ʜʦʜʘʪʢʫ 

 

ʇʨʦʬʽʣʴ ʢʦʨʠʩʪʫʚʘʯʘ. ʂʦʨʠʩʪʫʚʘʯ ʩʪʚʦʨʶʻ ʧʨʦʬʽʣʴ, ʧʨʠʢʣʘʜ ʷʢʦʛʦ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʥʘ 

ʨʠʩʫʥʢʫ 2. ɺʢʘʟʫʻ ʦʩʦʙʠʩʪʽ ʜʘʥʽ, ʪʘʢʽ ʷʢ ʽʤ'ʷ, ʧʨʽʟʚʠʱʝ, ʢʦʥʪʘʢʪʥʽ ʜʘʥʽ, ʛʨʫʧʘ ʢʨʦʚʽ ʪʘ ʽʥʰʘ 

ʤʝʜʠʯʥʘ ʽʥʬʦʨʤʘʮʽʷ. ʎʽ ʜʘʥʽ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʙʘʟʽ ʜʘʥʠʭ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ 

ʢʦʦʨʜʠʥʘʮʽʾ ʜʦʥʦʨʽʚ ʪʘ ʰʚʠʜʢʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

 

 
ʈʠʩʫʥʦʢ 2. ʈʦʟʜʽʣ çʇʨʦʬʽʣʴ ʢʦʨʠʩʪʫʚʘʯʘè 

 

ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʧʝʨʝʛʣʷʜʘʪʠ ʩʚʦʶ ʽʩʪʦʨʽʶ ʧʦʧʝʨʝʜʥʽʭ ʜʦʥʘʮʽʡ ʢʨʦʚʽ, ʚʢʣʶʯʘʶʯʠ ʜʘʪʠ 

ʪʘ ʪʠʧʠ ʜʦʥʘʮʽʡ. ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʧʦʧʝʨʝʜʥʽ ʜʦʥʘʮʽʾ ʜʦʧʦʤʘʛʘʻ ʚʽʜʩʪʝʞʫʚʘʪʠ ʘʢʪʠʚʥʽʩʪʴ ʪʘ 

ʤʦʪʠʚʫʻ ʜʦ ʧʦʜʘʣʴʰʦʛʦ ʜʦʥʦʨʩʪʚʘ. 
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ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʧʝʨʝʛʣʷʜʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʟʘʧʣʘʥʦʚʘʥʽ ʜʦʥʘʮʽʾ ʢʨʦʚʽ, ʚʢʣʶʯʘʶʯʠ 

ʜʘʪʫ ʪʘ ʤʽʩʮʝ ʧʨʦʚʝʜʝʥʥʷ. ʌʫʥʢʮʽʷ ʥʘʛʘʜʫʚʘʥʴ ʜʦʧʦʤʘʛʘʻ ʚʯʘʩʥʦ ʟ'ʷʚʣʷʪʠʩʷ ʥʘ ʟʘʧʣʘʥʦʚʘʥʠʭ 

ʜʦʥʘʮʽʷʭ. 

ɼʦʜʘʪʦʢ ʘʚʪʦʤʘʪʠʯʥʦ ʧʽʜʨʘʭʦʚʫʻ ʢʽʣʴʢʽʩʪʴ ʜʦʥʘʮʽʡ ʢʨʦʚʽ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʚʽʜʦʙʨʘʞʘʻ ʮʶ 

ʽʥʬʦʨʤʘʮʽʶ ʚ ʾʭʥʴʦʤʫ ʧʨʦʬʽʣʽ. ʂʦʨʠʩʪʫʚʘʯʽ, ʷʢʽ ʜʦʩʷʛʣʠ ʧʝʚʥʦʛʦ ʯʠʩʣʘ ʜʦʥʘʮʽʡ, ʤʦʞʫʪʴ 

ʧʨʝʪʝʥʜʫʚʘʪʠ ʥʘ ʟʚʘʥʥʷ ʧʦʯʝʩʥʦʛʦ ʜʦʥʦʨʘ, ʱʦ ʧʽʜʚʠʱʫʻ ʾʭʥʽʡ ʩʪʘʪʫʩ ʪʘ ʤʦʪʠʚʘʮʽʶ ʜʦ 

ʧʦʜʘʣʴʰʦʛʦ ʜʦʥʦʨʩʪʚʘ. 

ɼʦʥʦʨʧʝʜʽʷ: 

ʋ ʨʦʟʜʽʣʽ "ɼʦʥʦʨʧʝʜʽʷ" ʢʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʦʪʨʠʤʘʪʠ ʚʩʝʙʽʯʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

ʜʦʥʦʨʩʪʚʦ ʢʨʦʚʽ, ʚʢʣʶʯʘʶʯʠ ʚʠʜʠ ʜʦʥʘʮʽʡ, ʧʨʠʯʠʥʠ ʟʜʘʯʽ ʢʨʦʚʽ, ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʦʪʨʝʙʠ ʪʘ 

ʭʪʦ ʤʦʞʝ/ʥʝ ʤʦʞʝ ʩʪʘʪʠ ʜʦʥʦʨʦʤ. 

ʈʝʻʩʪʨʘʮʽʷ ʥʘ ʜʦʥʘʮʽʶ: 

ʂʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʣʝʛʢʦ ʽ ʟʨʫʯʥʦ ʟʘʧʠʩʘʪʠʩʷ ʥʘ ʜʦʥʘʮʽʶ ʢʨʦʚʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʯʝʨʝʟ 

ʜʦʜʘʪʦʢ ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ 3. ʇʽʩʣʷ ʚʭʦʜʫ ʚ ʦʙʣʽʢʦʚʠʡ ʟʘʧʠʩ, ʢʦʨʠʩʪʫʚʘʯʽ ʤʘʶʪʴ ʜʦʩʪʫʧ 

ʜʦ ʨʦʟʜʽʣʫ "ʈʝʻʩʪʨʘʮʽʷ ʥʘ ʜʦʥʘʮʽʶ", ʜʝ ʚʦʥʠ ʤʦʞʫʪʴ ʦʙʨʘʪʠ ʟʨʫʯʥʠʡ ʜʣʷ ʩʝʙʝ ʯʘʩ ʪʘ ʤʽʩʮʝ 

ʧʨʦʚʝʜʝʥʥʷ ʜʦʥʘʮʽʾ. ɼʦʜʘʪʦʢ ʧʨʦʧʦʥʫʻ ʩʧʠʩʦʢ ʜʦʩʪʫʧʥʠʭ ʜʘʪ ʪʘ ʯʘʩʽʚ ʜʣʷ ʨʝʻʩʪʨʘʮʽʾ, ʘ ʪʘʢʦʞ 

ʚʽʜʦʙʨʘʞʘʻ ʮʝʥʪʨʠ ʢʨʦʚʽ. 

ʇʽʩʣʷ ʚʠʙʦʨʫ ʜʘʪʠ ʪʘ ʤʽʩʮʷ ʜʦʥʘʮʽʾ, ʢʦʨʠʩʪʫʚʘʯ ʧʽʜʪʚʝʨʜʞʫʻ ʩʚʦʶ ʨʝʻʩʪʨʘʮʽʶ, ʽ 

ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʮʶ ʜʦʥʘʮʽʶ ʟʙʝʨʽʛʘʻʪʴʩʷ ʫ ʧʨʦʬʽʣʽ ʢʦʨʠʩʪʫʚʘʯʘ.  

 

 

 
ʈʠʩʫʥʦʢ3 ʈʝʻʩʪʨʘʮʽʷ ʥʘ ʜʦʥʘʮʽʶ 



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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ʎʷ ʬʫʥʢʮʽʷ ʩʧʨʦʱʫʻ ʧʨʦʮʝʩ ʨʝʻʩʪʨʘʮʽʾ ʥʘ ʜʦʥʘʮʽʶ ʢʨʦʚʽ, ʨʦʙʣʷʯʠ ʡʦʛʦ ʜʦʩʪʫʧʥʠʤ ʪʘ 

ʟʨʫʯʥʠʤ ʜʣʷ ʚʩʽʭ ʙʘʞʘʶʯʠʭ ʜʦʧʦʤʦʛʪʠ. ɺʦʥʘ ʪʘʢʦʞ ʜʦʧʦʤʘʛʘʻ ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʩʪʽʡʥʠʡ ʧʦʪʽʢ 

ʢʨʦʚʽ ʜʣʷ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʽʚ, ʜʝ ʮʝ ʧʦʪʨʽʙʥʦ. 

ʂʘʨʪʘ ʟ ʮʝʥʪʨʘʤʠ ʢʨʦʚʽ: 

ɼʦʜʘʪʦʢ  ʪʘʢʦʞ ʤʽʩʪʠʪʴ ʢʘʨʪʫ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʦʞʝʥ ʮʝʥʪʨ ʟʙʦʨʫ ʢʨʦʚʽ. 

ʂʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʣʝʛʢʦ ʬʽʣʴʪʨʫʚʘʪʠ ʮʝʥʪʨʠ ʟʘ ʦʙʣʘʩʪʶ ʪʘ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷʤ, ʘ ʧʦʪʽʤ 

ʧʝʨʝʛʣʷʜʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʦʙʨʘʥʠʡ ʮʝʥʪʨ, ʚʢʣʶʯʘʶʯʠ ʛʨʘʬʽʢ ʨʦʙʦʪʠ, ʢʦʥʪʘʢʪʥʽ ʜʘʥʽ ʪʘ 

ʥʘʜʘʥʽ ʧʦʩʣʫʛʠ. 

ʂʘʣʝʥʜʘʨ ʜʦʥʘʮʽʡ: 

ʋ ʨʦʟʜʽʣʽ "ʂʘʣʝʥʜʘʨ ʜʦʥʘʮʽʡ" ʢʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʧʝʨʝʛʣʷʜʘʪʠ ʩʚʽʡ ʛʨʘʬʽʢ ʜʦʥʘʮʽʡ 

ʢʨʦʚʽ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʷʢ ʤʘʡʙʫʪʥʽ, ʪʘʢ ʽ ʤʠʥʫʣʽ ʜʦʥʘʮʽʾ. ʇʽʩʣʷ ʫʩʧʽʰʥʦʾ ʨʝʻʩʪʨʘʮʽʾ ʥʘ ʜʦʥʘʮʽʶ, 

ʽʥʬʦʨʤʘʮʽʷ ʘʚʪʦʤʘʪʠʯʥʦ ʜʦʜʘʻʪʴʩʷ ʜʦ ʢʘʣʝʥʜʘʨʷ, ʜʝ ʚʦʥʘ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʷʢ ʧʣʘʥʦʚʘʥʘ ʧʦʜʽʷ 

ʘʙʦ ʚʞʝ ʚʽʜʙʫʣʘʩʷ ʜʦʥʘʮʽʷ. ʂʦʨʠʩʪʫʚʘʯʽ ʤʦʞʫʪʴ ʣʝʛʢʦ ʧʝʨʝʛʣʷʜʘʪʠ ʩʚʽʡ ʢʘʣʝʥʜʘʨ ʜʦʥʘʮʽʡ, ʚ 

ʷʢʦʤʫ ʚʢʘʟʘʥʽ ʜʘʪʠ ʪʘ ʯʘʩʠ ʷʢ ʤʘʡʙʫʪʥʽʭ, ʪʘʢ ʽ ʤʠʥʫʣʠʭ ʜʦʥʘʮʽʡ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʝʩʪʠ ʦʙʣʽʢ 

ʩʚʦʻʾ ʜʦʥʦʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʟʘ ʾʾ ʨʦʟʚʠʪʢʦʤ. 

Iɯɯ. ʆɹɻʆɺʆʈɽʅʅʗ ʊɸ ɺʀʉʅʆɺʂʀ 

ɼʦʜʘʪʦʢ Donor Blood Life ʧʨʠʩʚʷʯʝʥʠʡ ʟʙʽʣʴʰʝʥʥʶ ʩʚʽʜʦʤʦʩʪʽ ʧʨʦ ʜʦʥʦʨʩʪʚʦ ʢʨʦʚʽ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʶ ʩʪʘʙʽʣʴʥʠʭ ʟʘʧʘʩʽʚ ʢʨʦʚʽ ʚ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘʜʘʭ. ʅʘʰ ʜʦʜʘʪʦʢ ʩʧʨʠʷʻ ʨʦʟʚʠʪʢʫ 

ʜʦʥʦʨʩʴʢʦʾ ʢʫʣʴʪʫʨʠ, ʨʦʙʣʷʯʠ ʧʨʦʮʝʩ ʜʦʥʦʨʩʪʚʘ ʢʨʦʚʽ ʟʨʫʯʥʠʤ ʪʘ ʜʦʩʪʫʧʥʠʤ ʜʣʷ ʢʦʞʥʦʛʦ. 

ɹʝʟʮʽʥʥʠʡ ʚʥʝʩʦʢ ʥʘʰʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦʧʦʤʘʛʘʻ ʨʷʪʫʚʘʪʠ ʞʠʪʪʷ ʪʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʟʜʦʨʦʚ'ʷ ʚ 

ʥʘʰʽʡ ʩʧʽʣʴʥʦʪʽ. 

ɼɾɽʈɽʃɸ 

1. ʉʠʩʪʝʤʘ ʨʝʢʨʫʪʠʥʛʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʜʦʥʦʨʘʤʠ ʢʨʦʚʽ, ʨʦʟʨʦʙʣʝʥʘ ʟ ʤʝʪʦʶ ʧʦʧʫʣʷʨʠʟʘʮʽʾ 

ʜʦʥʦʨʩʴʢʦʛʦ ʨʫʭʫ ʚ ʋʢʨʘʾʥʽ URL: https://www.donor.ua/ 

 

 

ʂɸʊɽʈʀʅɸ ʄɽʃʖʍɯʅɸ ʩʪʫʜʝʥʪʢʘ 4 ʢʫʨʩʫ ʢʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 

ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʋʢʨʘʾʥʠ çʂʠʾʚʩʴʢʠʡ ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ʽʤʝʥʽ ɯʛʦʨʷ 

ʉʽʢʦʨʩʴʢʦʛʦè (ʂʠʾʚ, ʋʢʨʘʾʥʘ). ʉʚʦʶ ʢʘʨôʻʨʫ ʧʦʯʘʣʘ ʚ 2021 ʨʦʮʽ ʚ ʂʦʤʧôʶʪʝʨʥʽʡ ʘʢʘʜʝʤʽʾ 

ʂʨʦʢ ʥʘ ʧʦʩʘʜʽ ʚʠʢʣʘʜʘʯ IT-ʜʠʩʮʠʧʣʽʥ. ʅʠʥʽ ʘʚʪʦʨʢʘ ʧʨʘʮʶʻ ʚ ʥʽʤʝʮʴʢʽʡ ʬʽʨʤʽ Saarstahl 

AG (ʌʦʣʴʢʣʽʥʛʝʥ, ʉʘʘʨʣʘʥʜ, ʅʽʤʝʯʯʠʥʘ), ʫ ʥʘʧʨʷʤʢʫ IT, ʚʽʜʜʽʣʘ ʫʧʨʘʚʣʽʥʥʷ ʣʽʮʝʥʟʽʷʤʠ. 

 

 

ʄʀʈʆʉʃɸɺɸ ɻʃɸɼʂɸ ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʪʝʭʥʦʣʦʛʽʡ 

ʬʘʢʫʣʴʪʝʪʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ  ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ 

ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ. ɿ 2004 ʨʦʢʫ ʧʦʯʘʣʘ ʩʚʦʶ ʚʠʢʣʘʜʘʮʴʢʫ ʢʘʨôʻʨʫ ʥʘ ʧʦʩʘʜʽ ʘʩʠʩʪʝʥʪʘ 

ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʫ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʭʘʨʯʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʇʘʨʘʣʝʣʴʥʦ ʟ ʚʠʢʣʘʜʘʮʴʢʦʶ ʨʦʙʦʪʦʶ ʧʨʘʮʶʚʘʣʘ ʥʘ ʧʦʩʘʜʘʭ ʘʥʘʣʽʪʠʢʘ, ʢʝʨʽʚʥʠʢʘ 

ʧʨʦʝʢʪʽʚ, ʢʦʥʩʫʣʴʪʘʥʪʘ ʟ ʚʧʨʦʚʘʜʞʝʥʴ ʫ ʧʨʦʚʽʜʥʠʭ ʢʦʤʧʘʥʽʷʭ ɯʊ ʛʘʣʫʟʽ. ɼʦʩʚʽʜ 

ʧʨʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ ʧʦʥʘʜ 10 ʨʦʢʽʚ. 

 

https://www.donor.ua/
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ʈʆɿʈʆɹʂɸ ɯʆʊ ʉʀʉʊɽʄʀ ɸɺʊʆʉɸʃʆʅʋ ɼʃʗ ʇɯɼɺʀʑɽʅʅʗ 
ɽʌɽʂʊʀɺʅʆʉʊɯ ʇʈʆɼɸɾɯɺ ɸɺʊʆ 

ʄʠʢʦʣʘ ʄʠʨʦʥʶʢ1, ʆʣʝʥʘ ʉʽʧʢo2 

 
1ʩʪʫʜʝʥʪ, ʂʘʬʝʜʨʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ORCID: 0009-0008-9795-5423 

E-mail: muronuk2012@gmail.com 
2ʜʦʮʝʥʪ, ʂʘʬʝʜʨʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ORCID: 0000-0003-1385-119X 

E-mail: sipko.olena@knu.ua 
 

 

ɸʥʦʪʘʮʽʷ. ʎʷ ʨʦʙʦʪʘ ʧʨʝʜʩʪʘʚʣʷʻ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʚʧʣʠʚʫ ɯʦʊ ʥʘ ʨʦʟʜʨʽʙʥʫ ʪʦʨʛʽʚʣʶ 

ʘʚʪʦʤʦʙʽʣʷʤʠ, ʚʠʷʚʣʷʶʯʠ ʟʥʘʯʥʝ ʧʦʣʽʧʰʝʥʥʷ ʧʽʩʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ. ɺʦʥʘ ʚʠʩʚʽʪʣʶʻ, 

ʷʢ ʽʥʪʝʛʨʘʮʽʷ ɯʦʊ ʧʽʜʚʠʱʫʻ ʦʙʩʷʛʠ ʧʨʦʜʘʞʽʚ, ʦʧʪʠʤʽʟʫʻ ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ ʪʘ ʟʙʽʣʴʰʫʻ 

ʟʘʜʦʚʦʣʝʥʽʩʪʴ ʢʣʽʻʥʪʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻ ʝʤʧʽʨʠʯʥʽ ʜʘʥʽ ʜʣʷ ʧʽʜʢʨʝʩʣʝʥʥʷ 

ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ɯʦʊ ʚ ʧʽʜʚʠʱʝʥʥʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ 

ʘʚʪʦʩʘʣʦʥʽʚ, ʧʦʢʘʟʫʶʯʠ ʧʦʟʠʪʠʚʥʫ ʢʦʨʝʣʷʮʽʶ ʤʽʞ ʧʨʠʡʥʷʪʪʷʤ ɯʦʊ ʪʘ ʦʧʝʨʘʪʠʚʥʦʶ 

ʜʽʷʣʴʥʽʩʪʶ. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʽʥʪʝʨʥʝʪ ʨʝʯʝʡ (ɯʦʊ), ʘʚʪʦʤʦʙʽʣʴʥʘ ʨʦʟʜʨʽʙʥʘ ʪʦʨʛʽʚʣʷ, ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʧʨʦʜʘʞʽʚ, ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ, ʟʘʜʦʚʦʣʝʥʽʩʪʴ ʢʣʽʻʥʪʽʚ. 
 

 

I. ɺʉʊʋʇ 

ʋ ʩʫʯʘʩʥʽʡ ʝʧʦʩʽ ʮʠʬʨʦʚʽʟʘʮʽʾ, ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ (ɯʦʊ) ʪʨʘʥʩʬʦʨʤʫʻ ʧʘʨʘʜʠʛʤʠ ʚʝʜʝʥʥʷ 

ʙʽʟʥʝʩʫ, ʥʘʜʘʶʯʠ ʙʝʟʧʨʝʮʝʜʝʥʪʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʟʙʦʨʫ, ʘʥʘʣʽʟʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ. ɯʦʊ 

ʦʟʥʘʯʘʻ ʽʥʪʝʛʨʘʮʽʶ ʬʽʟʠʯʥʠʭ ʦʙ'ʻʢʪʽʚ ʟ ʩʝʥʩʦʨʘʤʠ, ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʪʘ ʽʥʰʠʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ ʜʣʷ ʟʚ'ʷʟʢʫ ʪʘ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʟ ʽʥʰʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʪʘ ʩʠʩʪʝʤʘʤʠ ʯʝʨʝʟ 

ɯʥʪʝʨʥʝʪ. ʎʝ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʜʝ ʤʘʰʠʥʠ, ʘʥʘʣʽʟʫʶʯʠ 

ʥʘʢʦʧʠʯʝʥʽ ʜʘʥʽ, ʤʦʞʫʪʴ ʘʚʪʦʥʦʤʥʦ ʧʨʠʡʤʘʪʠ ʨʽʰʝʥʥʷ, ʧʽʜʚʠʱʫʶʯʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ 

ʙʝʟ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʫʯʘʩʪʽ ʣʶʜʠʥʠ. ɺʧʨʦʚʘʜʞʝʥʥʷ ɯʦʊ ʚ ʘʚʪʦʩʘʣʦʥʠ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʛʦʨʠʟʦʥʪʠ 

ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʜʘʞʽʚ ʪʘ ʥʘʜʘʥʥʷ 

ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʧʦʩʣʫʛ ʢʣʽʻʥʪʘʤ. ɿʘʩʪʦʩʫʚʘʥʥʷ ɯʦʊ ʩʠʩʪʝʤ ʜʦʟʚʦʣʷʻ ʘʚʪʦʩʘʣʦʥʘʤ 

ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʟʙʽʨ ʜʘʥʠʭ ʧʨʦ ʩʪʘʥ ʘʚʪʦʤʦʙʽʣʽʚ ʥʘ ʩʢʣʘʜʽ, ʚʽʜʚʽʜʫʚʘʥʦʩʪʽ, ʧʦʧʠʪʫ ʥʘ ʧʝʚʥʽ 

ʤʦʜʝʣʽ, ʘ ʪʘʢʦʞ ʚʧʦʜʦʙʘʥʥʷʭ ʢʣʽʻʥʪʽʚ. ʎʝ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʧʨʦʧʦʟʠʮʽʡ, ʦʧʪʠʤʽʟʘʮʽʾ ʣʦʛʽʩʪʠʢʠ ʪʘ ʩʢʣʘʜʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, 

ʟʤʝʥʰʝʥʥʶ ʯʘʩʫ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ ʪʘ ʧʽʜʚʠʱʝʥʥʶ ʟʘʛʘʣʴʥʦʾ ʟʘʜʦʚʦʣʝʥʦʩʪʽ 

ʩʧʦʞʠʚʘʯʽʚ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ɯʦʊ ʩʠʩʪʝʤ ʫ ʩʬʝʨʽ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʧʨʦʜʘʞʽʚ ʦʙʫʤʦʚʣʝʥʘ 

ʩʪʨʽʤʢʠʤ ʨʦʟʚʠʪʢʦʤ ʮʠʬʨʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʟʨʦʩʪʘʶʯʠʤʠ ʚʠʤʦʛʘʤʠ ʩʧʦʞʠʚʘʯʽʚ ʜʦ ʷʢʦʩʪʽ 

ʩʝʨʚʽʩʫ ʽ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʧʨʦʧʦʟʠʮʽʡ. ʈʠʥʦʢ ʘʚʪʦʤʦʙʽʣʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʦʶ 

ʢʦʥʢʫʨʝʥʮʽʻʶ, ʚʠʤʘʛʘʻ ʚʽʜ ʘʚʪʦʩʘʣʦʥʽʚ ʥʝ ʪʽʣʴʢʠ ʧʨʦʧʦʥʫʚʘʪʠ ʷʢʽʩʥʽ ʪʦʚʘʨʠ, ʘ ʡ ʥʘʜʘʚʘʪʠ 

ʝʢʩʢʣʶʟʠʚʥʠʡ ʩʝʨʚʽʩ. ɺ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ, ɯʦʊ ʩʠʩʪʝʤʠ ʚʠʩʪʫʧʘʶʪʴ ʥʝ ʧʨʦʩʪʦ ʷʢ ʽʥʩʪʨʫʤʝʥʪ 

ʦʧʪʠʤʽʟʘʮʽʾ ʚʥʫʪʨʽʰʥʽʭ ʧʨʦʮʝʩʽʚ, ʘ ʷʢ ʩʪʨʘʪʝʛʽʯʥʠʡ ʘʢʪʠʚ, ʟʜʘʪʥʠʡ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʘʚʪʦʩʘʣʦʥʫ ʥʘ ʨʠʥʢʫ. 
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II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ 

ʋ ʢʦʥʪʝʢʩʪʽ ʨʦʟʨʦʙʢʠ ɯʦʊ ʩʠʩʪʝʤʠ ʜʣʷ ʘʚʪʦʩʘʣʦʥʫ, ʟʙʽʨ ʪʘ ʘʥʘʣʽʟ ʜʘʥʠʭ ʻ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʤʠ ʘʩʧʝʢʪʘʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʽʥʬʦʨʤʘʮʽʡʥʫ ʧʽʜʪʨʠʤʢʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʽ 

ʦʧʪʠʤʽʟʘʮʽʶ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ. ɼʣʷ ʝʬʝʢʪʠʚʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʮʠʭ ʟʘʚʜʘʥʴ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʚʠʜʠ ʜʘʥʠʭ, ʟʽʙʨʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ɯʦʊ ʧʨʠʩʪʨʦʾʚ ʪʘ ʩʝʥʩʦʨʽʚ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʚ 

ʘʚʪʦʩʘʣʦʥʽ ʪʘ ʥʘ ʡʦʛʦ ʪʝʨʠʪʦʨʽʾ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʝʦʘʥʘʣʽʪʠʢʠ ʪʘ ʩʝʥʩʦʨʽʚ ʨʫʭʫ ʜʦʟʚʦʣʷʻ ʬʽʢʩʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ 

ʚʽʜʚʽʜʫʚʘʯʽʚ, ʾʭʥʽ ʪʨʘʻʢʪʦʨʽʾ ʨʫʭʫ ʚ ʧʨʠʤʽʱʝʥʥʽ, ʧʝʨʽʦʜʠ ʧʽʢʦʚʦʾ ʚʽʜʚʽʜʫʚʘʥʦʩʪʽ. ʎʽ ʜʘʥʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʘʥʘʣʽʟʫ ʧʦʪʦʢʽʚ ʢʣʽʻʥʪʽʚ ʽ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʟʢʣʘʜʫ ʨʦʙʦʪʠ ʢʦʥʩʫʣʴʪʘʥʪʽʚ. 

ɯʥʪʝʛʨʘʮʽʷ ʩʝʥʩʦʨʽʚ ʚ ʝʢʩʧʦʥʦʚʘʥʽ ʘʚʪʦʤʦʙʽʣʽ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʽʥʪʝʨʝʩ 

ʢʣʽʻʥʪʽʚ ʜʦ ʢʦʥʢʨʝʪʥʠʭ ʤʦʜʝʣʝʡ, ʟʦʢʨʝʤʘ, ʯʘʩʪʦʪʫ ʧʝʨʝʛʣʷʜʽʚ, ʚʟʘʻʤʦʜʽʶ ʟ ʘʚʪʦʤʦʙʽʣʝʤ 

(ʚʽʜʢʨʠʪʪʷ ʜʚʝʨʝʡ, ʚʢʣʶʯʝʥʥʷ ʽʛʥʽʮʽʾ ʪʦʱʦ). ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ ʪʘ ʚʝʙ-

ʘʥʘʣʽʪʠʢʠ ʜʦʟʚʦʣʷʻ ʟʙʠʨʘʪʠ ʜʘʥʽ ʧʨʦ ʧʝʨʝʚʘʛʠ ʩʧʦʞʠʚʘʯʽʚ, ʽʩʪʦʨʽʶ ʾʭʥʽʭ ʟʘʧʠʪʽʚ, ʚʽʜʛʫʢʠ ʧʨʦ 

ʤʦʜʝʣʽ ʘʚʪʦʤʦʙʽʣʽʚ, ʘ ʪʘʢʦʞ ʚʽʜʩʪʝʞʫʚʘʪʠ ʚʟʘʻʤʦʜʽʶ ʟ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤʦʶ ʘʚʪʦʩʘʣʦʥʫ. 

ʄʝʪʦʜʠ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʚ ʢʦʥʪʝʢʩʪʽ ɯʦʊ ʩʠʩʪʝʤ ʜʣʷ ʘʚʪʦʩʘʣʦʥʽʚ ʦʭʦʧʣʶʶʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʢʦʤʧʣʝʢʩʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʪʘ ʛʣʠʙʦʢʦʛʦ ʘʥʘʣʽʟʫ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʦʧʪʠʤʽʟʘʮʽʶ ʧʨʦʜʘʞʽʚ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʩʝʨʚʽʩʫ. ʆʩʥʦʚʥʽ ʤʝʪʦʜʠʢʠ ʚʢʣʶʯʘʶʪʴ[3]: 

1. ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʧʠʪʫ ʥʘ ʘʚʪʦʤʦʙʽʣʽ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ, 
ʪʘʢʠʭ ʷʢ ʨʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ, ʜʝʨʝʚʘ ʨʽʰʝʥʴ ʪʘ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ, ʜʣʷ ʘʥʘʣʽʟʫ ʽʩʪʦʨʠʯʥʠʭ 

ʜʘʥʠʭ ʧʨʦ ʧʨʦʜʘʞʽ ʪʘ ʚʟʘʻʤʦʜʽʶ ʟ ʘʚʪʦʤʦʙʽʣʷʤʠ, ʟ ʤʝʪʦʶ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʘʡʙʫʪʥʴʦʛʦ 

ʧʦʧʠʪʫ ʥʘ ʧʝʚʥʽ ʤʦʜʝʣʽ. 

2. ʆʧʪʠʤʽʟʘʮʽʷ ʟʘʧʘʩʽʚ: ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 
ʨʽʚʥʷ ʟʘʧʘʩʽʚ ʢʦʞʥʦʾ ʤʦʜʝʣʽ ʘʚʪʦʤʦʙʽʣʷ ʚ ʘʚʪʦʩʘʣʦʥʽ, ʚʨʘʭʦʚʫʶʯʠ ʧʨʦʛʥʦʟʦʚʘʥʠʡ ʧʦʧʠʪ 

ʪʘ ʯʘʩ ʜʦʩʪʘʚʢʠ ʥʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ. 

3. ɸʥʘʣʽʟ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʜʘʞʽʚ: ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʽʢ ʜʘʪʘ ʤʘʡʥʽʥʛʫ ʪʘ ʘʥʘʣʽʪʠʢʠ ʜʣʷ 
ʚʠʷʚʣʝʥʥʷ ʢʣʶʯʦʚʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʫʩʧʽʰʥʽʩʪʴ ʧʨʦʜʘʞʽʚ, ʚʢʣʶʯʥʦ ʟ 

ʘʥʘʣʽʟʦʤ ʧʦʚʝʜʽʥʢʠ ʢʣʽʻʥʪʽʚ, ʝʬʝʢʪʠʚʥʽʩʪʶ ʨʝʢʣʘʤʥʠʭ ʢʘʤʧʘʥʽʡ ʪʘ ʚʧʣʠʚʦʤ ʩʝʟʦʥʥʠʭ 

ʢʦʣʠʚʘʥʴ. 

ɼʣʷ ʨʦʟʛʦʨʪʘʥʥʷ ɯʦʊ ʩʠʩʪʝʤʠ ʚ ʘʚʪʦʩʘʣʦʥʽ, ʘʨʭʽʪʝʢʪʫʨʥʝ ʧʨʦʝʢʪʫʚʘʥʥʷ ʚʽʜʽʛʨʘʻ 

ʢʨʠʪʠʯʥʫ ʨʦʣʴ, ʚʠʟʥʘʯʘʶʯʠ ʷʢ ʟʙʽʨ, ʪʘʢ ʽ ʦʙʨʦʙʢʫ ʜʘʥʠʭ, ʾʭʥʶ ʙʝʟʧʝʢʫ, ʘ ʪʘʢʦʞ ʰʢʘʣʶʚʘʥʥʷ 

ʩʠʩʪʝʤʠ. ʈʦʟʛʣʷʥʝʤʦ ʜʝʪʘʣʴʥʽʰʝ ʢʣʶʯʦʚʽ ʘʩʧʝʢʪʠ ʘʨʭʽʪʝʢʪʫʨʠ ɯʦʊ ʩʠʩʪʝʤʠ: 

1. ʈʦʟʧʦʜʽʣʝʥʘ ʘʨʭʽʪʝʢʪʫʨʘ vs ʎʝʥʪʨʘʣʽʟʦʚʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ. ʎʷ ʪʝʟʘ ʧʝʨʝʜʙʘʯʘʻ 

ʧʦʨʽʚʥʷʥʥʷ ʜʚʦʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʘʨʭʽʪʝʢʪʫʨ. ʈʦʟʧʦʜʽʣʝʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʦʟʥʘʯʘʻ, ʱʦ ʦʙʨʦʙʢʘ 

ʜʘʥʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʷʢ ʥʘ ʢʨʘʶ ʤʝʨʝʞʽ (edge computing), ʪʘʢ ʽ ʚ ʮʝʥʪʨʘʣʴʥʦʤʫ ʭʤʘʨʥʦʤʫ 

ʩʭʦʚʠʱʽ. ʎʝ ʟʤʝʥʰʫʻ ʟʘʪʨʠʤʢʫ ʚ ʦʙʨʦʙʮʽ ʜʘʥʠʭ, ʨʦʟʧʦʜʽʣʷʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʧʽʜʚʠʱʫʻ 

ʥʘʜʽʡʥʽʩʪʴ ʩʠʩʪʝʤʠ ʰʣʷʭʦʤ ʤʽʥʽʤʽʟʘʮʽʾ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʮʝʥʪʨʘʣʴʥʦʛʦ ʩʝʨʚʝʨʘ. ʎʝʥʪʨʘʣʽʟʦʚʘʥʘ 

ʘʨʭʽʪʝʢʪʫʨʘ ʟʦʩʝʨʝʜʞʫʻ ʚʩʶ ʦʙʨʦʙʢʫ ʜʘʥʠʭ ʚ ʦʜʥʦʤʫ ʮʝʥʪʨʘʣʴʥʦʤʫ ʤʽʩʮʽ, ʟʘʟʚʠʯʘʡ ʚ ʭʤʘʨʽ. 

ʎʝ ʩʧʨʦʱʫʻ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ ʪʘ ʽʥʪʝʛʨʘʮʽʶ ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʘʣʝ ʤʦʞʝ ʩʪʚʦʨʶʚʘʪʠ 

ʚʫʟʴʢʽ ʤʽʩʮʷ ʪʘ ʟʙʽʣʴʰʫʚʘʪʠ ʟʘʪʨʠʤʢʫ ʚ ʦʙʨʦʙʮʽ ʜʘʥʠʭ [1]. 

2. ʄʽʢʨʦʩʝʨʚʽʩʥʘ ʘʨʭʽʪʝʢʪʫʨʘ. ʄʽʢʨʦʩʝʨʚʽʩʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʧʦʣʷʛʘʻ ʫ ʨʦʟʙʠʪʪʽ ʩʠʩʪʝʤʠ ʥʘ 
ʥʝʟʘʣʝʞʥʽ ʢʦʤʧʦʥʝʥʪʠ (ʤʽʢʨʦʩʝʨʚʽʩʠ), ʢʦʞʝʥ ʟ ʷʢʠʭ ʚʠʢʦʥʫʻ ʩʚʦʶ ʬʫʥʢʮʽʶ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ 

ʛʥʫʯʢʽʩʪʴ ʫ ʨʦʟʨʦʙʮʽ ʪʘ ʜʝʧʣʦʡʤʝʥʪʽ, ʜʦʟʚʦʣʷʻ ʥʝʟʘʣʝʞʥʦ ʤʘʩʰʪʘʙʫʚʘʪʠ ʢʦʤʧʦʥʝʥʪʠ ʩʠʩʪʝʤʠ 

ʪʘ ʧʦʣʝʛʰʫʻ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʘʙʦ ʦʥʦʚʣʝʥʴ ʙʝʟ ʚʧʣʠʚʫ ʥʘ ʽʥʰʽ ʯʘʩʪʠʥʠ ʩʠʩʪʝʤʠ [1]. 

3. ʇʨʦʪʦʢʦʣʠ ʟʚ'ʷʟʢʫ. ɺʠʙʽʨ ʧʨʦʪʦʢʦʣʽʚ ʟʚ'ʷʟʢʫ ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ ɯʦʊ ʩʠʩʪʝʤʠ ʪʘ 
ʟʦʚʥʽʰʥʽʤʠ ʽʥʪʝʨʬʝʡʩʘʤʠ ʢʨʠʪʠʯʥʦ ʚʧʣʠʚʘʻ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʙʝʟʧʝʢʫ ʩʠʩʪʝʤʠ. ʇʦʧʫʣʷʨʥʽ 

ʧʨʦʪʦʢʦʣʠ ʚʢʣʶʯʘʶʪʴ MQTT ʜʣʷ ʣʝʛʢʦʛʦ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʤʝʩʝʜʞʠʥʛʫ, CoAP ʜʣʷ ʧʨʠʩʪʨʦʾʚ ʟ 

ʦʙʤʝʞʝʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʪʘ HTTP/HTTPS ʜʣʷ ʟʘʛʘʣʴʥʦʾ ʩʫʤʽʩʥʦʩʪʽ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʟ ʚʝʙ-

ʩʝʨʚʽʩʘʤʠ [2]. 
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4. ɹʝʟʧʝʢʘ. ɹʝʟʧʝʢʘ ʻ ʢʨʠʪʠʯʥʠʤ ʘʩʧʝʢʪʦʤ ʚ ʘʨʭʽʪʝʢʪʫʨʽ ɯʦʊ ʩʠʩʪʝʤʠ, ʱʦ ʚʢʣʶʯʘʻ ʟʘʭʠʩʪ 
ʚʽʜ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ ʜʘʥʠʭ ʪʘ ʮʽʣʽʩʥʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʾ. ʎʝ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʰʠʬʨʫʚʘʥʥʷ ʥʘ ʨʽʚʥʽ ʪʨʘʥʩʧʦʨʪʫ ʪʘ 

ʜʘʥʠʭ, ʘʫʪʝʥʪʠʬʽʢʘʮʽʾ ʪʘ ʘʚʪʦʨʠʟʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ ʪʘ ʧʨʠʩʪʨʦʾʚ, ʘ ʪʘʢʦʞ ʨʝʛʫʣʷʨʥʦʛʦ ʘʫʜʠʪʫ 

ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʩʠʩʪʝʤʠ. 

5. ɯʥʪʝʛʨʘʮʽʷ ʟ ʽʩʥʫʶʯʠʤʠ ʩʠʩʪʝʤʘʤʠ. ɽʬʝʢʪʠʚʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ɯʦʊ ʧʝʨʝʜʙʘʯʘʻ ʛʣʘʜʢʫ 
ʽʥʪʝʛʨʘʮʽʶ ʟ ʽʩʥʫʶʯʠʤʠ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʘʤʠ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʘʚʪʦʩʘʣʦʥʫ. ʎʝ 

ʚʢʣʶʯʘʻ ʨʦʟʨʦʙʢʫ API ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʟ ʟʦʚʥʽʰʥʽʤʠ ʩʠʩʪʝʤʘʤʠ, ʪʘʢʠʤʠ ʷʢ CRM ʪʘ ERP, ʜʣʷ 

ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʽʚ. 

III. ʈɽɿʋʃʔʊɸʊʀ ʊɸ ɸʅɸʃɯɿ 

ɺ ʪʝʦʨʝʪʠʯʥʽʡ ʧʝʨʩʧʝʢʪʠʚʽ, ʽʥʪʝʛʨʘʮʽʷ ɯʦʊ ʩʠʩʪʝʤ ʫ ʩʬʝʨ ̔ ʧʨʦʜʘʞʫ ʘʚʪʦʤʦʙʽʣʽʚ 

ʚʽʜʢʨʠʚʘʻ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʜʘʞʽʚ. ʅʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʞʝʥʴ 

ʪʘ ʘʥʘʣʽʟʫ ʧʦʪʝʥʮʽʡʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʞʥʘ ʦʯʽʢʫʚʘʪʠ ʧʦʟʠʪʠʚʥʽ ʝʬʝʢʪʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʘʣʛʦʨʠʪʤʽʚ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʜʦ ʜʘʥʠʭ, ʟʽʙʨʘʥʠʭ ʯʝʨʝʟ ɯʦʊ, ʜʦʟʚʦʣʷʻ ʚʠʷʚʣʷʪʠ ʰʘʙʣʦʥʠ 

ʧʦʧʠʪʫ ʪʘ ʧʦʚʝʜʽʥʢʠ ʩʧʦʞʠʚʘʯʽʚ, ʩʧʨʠʷʶʯʠ ʙʽʣʴʰ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʤ ʽ ʝʬʝʢʪʠʚʥʠʤ ʧʨʦʜʘʞʘʤ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʤʦʞʝ ʪʝʦʨʝʪʠʯʥʦ ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʘʞʽ ʘʚʪʦʤʦʙʽʣʽʚ, ʘʜʘʧʪʫʶʯʠ ʧʨʦʧʦʟʠʮʽʾ ʜʦ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʧʦʪʨʝʙ ʪʘ ʧʝʨʝʚʘʛ ʢʣʽʻʥʪʽʚ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʟʙʽʣʴʰʫʻ ʢʦʥʚʝʨʩʽʶ ʪʘ 

ʟʘʛʘʣʴʥʠʡ ʦʙ'ʻʤ ʧʨʦʜʘʞʽʚ, ʮʝ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʥʘ ʈʠʩʫʥʢʫ 1. 

 
ʈʠʩʫʥʦʢ 1. ɸʥʘʣʽʟ ʧʦʪʝʥʮʽʡʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʧʨʦʚʘʜʞʝʥʥʷ ɯʆʊ[1] 

 

ɼʘʥʽ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʛʨʘʬʽʢʫ, ʚʽʜʦʙʨʘʞʘʶʪʴ ʪʝʦʨʝʪʠʯʥʠʡ ʘʥʘʣʽʟ ʧʦʪʝʥʮʽʡʥʦʛʦ ʚʧʣʠʚʫ 

ʽʥʪʝʛʨʘʮʽʾ ɯʦʊ (ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ) ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʚʪʦʩʘʣʦʥʽʚ. ʅʘ ʨʘʭʫʥʦʢ ʧʨʦʜʘʞ, 

ʪʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ɯʦʊ ʤʦʞʝ ʟʥʘʯʥʦ ʟʙʽʣʴʰʠʪʠ ʧʨʦʜʘʞʽ ʟʘʚʜʷʢʠ ʟʜʘʪʥʦʩʪʽ ʪʦʯʥʽʰʝ ʘʥʘʣʽʟʫʚʘʪʠ 

ʧʦʪʨʝʙʠ ʢʣʽʻʥʪʽʚ ʪʘ ʧʦʧʠʪ ʥʘ ʧʝʚʥʽ ʤʦʜʝʣʽ ʘʚʪʦʤʦʙʽʣʽʚ. ɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ 

ʜʦʟʚʦʣʷʻ ʘʚʪʦʩʘʣʦʥʘʤ ʧʨʦʛʥʦʟʫʚʘʪʠ, ʷʢʽ ʤʦʜʝʣʽ ʙʫʜʫʪʴ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʤʠ, ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʩʚʦʾ ʟʘʧʘʩʠ ʚʽʜʧʦʚʽʜʥʦ. ʎʝ ʪʘʢʦʞ ʜʦʧʦʤʘʛʘʻ ʫ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʩʪʨʘʪʝʛʽʡ ʪʘ 

ʧʨʦʧʦʟʠʮʽʡ, ʧʽʜʚʠʱʫʶʯʠ ʰʘʥʩʠ ʥʘ ʧʨʦʜʘʞ. ʗʢʱʦ ʞ ʢʘʟʘʪʠ ʧʨʦ ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ, ʪʦ ɯʦʊ 

ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʶʪʴ ʘʚʪʦʩʘʣʦʥʘʤ ʚʝʩʪʠ ʪʦʯʥʠʡ ʦʙʣʽʢ ʟʘʧʘʩʽʚ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʟʤʝʥʰʫʶʯʠ 

ʥʘʜʣʠʰʢʠ ʪʘ ʜʝʬʽʮʠʪʠ. ʉʠʩʪʝʤʠ ʤʦʞʫʪʴ ʘʚʪʦʤʘʪʠʯʥʦ ʟʘʤʦʚʣʷʪʠ ʥʦʚʽ ʘʚʪʦʤʦʙʽʣʽ ʘʙʦ 

ʟʘʧʯʘʩʪʠʥʠ, ʚʠʭʦʜʷʯʠ ʟ ʘʥʘʣʽʟʫ ʪʨʝʥʜʽʚ ʧʨʦʜʘʞʽʚ ʪʘ ʧʦʧʠʪʫ. ʎʝ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ, ʤʽʥʽʤʽʟʫʶʯʠ ʚʠʪʨʘʪʠ ʥʘ ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʫʶʯʠ ʥʘʷʚʥʽʩʪʴ 

ʥʘʡʙʽʣʴʰ ʟʘʪʨʝʙʫʚʘʥʠʭ ʤʦʜʝʣʝʡ. 



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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IV. ʆɹɻʆɺʆʈɽʅʅʗ ʊɸ ɺʀʉʅʆɺʂʀ 

ɺ ʢʦʥʪʝʢʩʪʽ ʜʠʥʘʤʽʯʥʦ ʩʬʦʨʤʦʚʘʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʣʘʥʜʰʘʬʪʫ, ʽʥʪʝʛʨʘʮʽʷ ɯʦʊ (ɯʥʪʝʨʥʝʪʫ 

ʨʝʯʝʡ) ʫ ʨʦʟʜʨʽʙʥʫ ʪʦʨʛʽʚʣʶ ʪʘ ʘʚʪʦʤʦʙʽʣʴʥʫ ʽʥʜʫʩʪʨʽʶ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʛʦʨʠʟʦʥʪʠ ʜʣʷ 

ʦʧʪʠʤʽʟʘʮʽʾ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʽ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ. ʆʩʦʙʣʠʚʦ ʚ ʘʚʪʦʩʘʣʦʥʘʭ, 

ʜʝ ʚʠʤʦʛʠ ʜʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʜʘʞʽʚ ʽ ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʢʣʽʻʥʪʽʚ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʶʪʴ, ɯʦʊ ʥʘʜʘʻ 

ʙʝʟʧʨʝʮʝʜʝʥʪʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʽʥʥʦʚʘʮʽʡ. 

ɸʥʘʣʽʟ ʧʦʢʘʟʫʻ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ɯʦʊ ʩʠʩʪʝʤ ʤʦʞʝ ʟʥʘʯʥʦ ʟʙʽʣʴʰʠʪʠ ʧʨʦʜʘʞʽ, 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ ʪʘ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʢʣʽʻʥʪʽʚ. ʋ ʢʦʥʪʝʢʩʪʽ 

ʩʫʯʘʩʥʠʭ ʪʝʥʜʝʥʮʽʡ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʜʣʷ ʟʙʦʨʫ ʜʘʥʠʭ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ ʚ ʧʦʧʠʪʽ ʪʘ ʧʦʚʝʜʽʥʮʽ 

ʩʧʦʞʠʚʘʯʽʚ ʟ ʥʝʧʝʨʝʚʝʨʰʝʥʦʶ ʪʦʯʥʽʩʪʶ ʪʘ ʰʚʠʜʢʽʩʪʶ. ɯʦʊ ʥʝ ʧʨʦʩʪʦ ʟʘʙʝʟʧʝʯʫʻ ʘʚʪʦʩʘʣʦʥʘʤ 

ʽʥʩʪʨʫʤʝʥʪʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʘʞʽʚ ʽ ʝʬʝʢʪʠʚʥʦʩʪʽ; ʚʦʥʦ ʪʘʢʦʞ ʚʽʜʢʨʠʚʘʻ ʰʣʷʭ ʜʣʷ 

ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʙʽʟʥʝʩ-ʤʦʜʝʣʝʡ ʪʘ ʩʣʫʞʙ, ʷʢʽ ʤʦʞʫʪʴ ʨʦʟʰʠʨʠʪʠ ʾʭʥʽʡ ʨʠʥʢʦʚʠʡ ʧʦʪʝʥʮʽʘʣ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʘʥʘʣʽʪʠʢʠ ʚʝʣʠʢʠʭ ʜʘʥʠʭ ʽ ʤʘʰʠʥʥʦʛʦ ʥʘʚʯʘʥʥʷ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ 

ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʥʦʚʽ ʥʽʰʽ ʨʠʥʢʫ ʘʙʦ ʧʝʨʩʦʥʘʣʽʟʫʚʘʪʠ ʧʨʦʧʦʟʠʮʽʾ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʩʝʛʤʝʥʪʽʚ 

ʢʣʽʻʥʪʽʚ. ʊʘʢʽ ʽʥʥʦʚʘʮʽʾ ʥʝ ʣʠʰʝ ʧʽʜʚʠʱʫʶʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʘʚʪʦʩʘʣʦʥʽʚ ʘʣʝ ʡ 

ʩʧʨʠʷʶʪʴ ʩʪʚʦʨʝʥʥʶ ʙʽʣʴʰ ʩʪʽʡʢʦʛʦ ʪʘ ʢʣʽʻʥʪʦʦʨʽʻʥʪʦʚʘʥʦʛʦ ʙʽʟʥʝʩʫ. ɯʥʪʝʛʨʘʮʽʷ ɯʦʊ ʫ 

ʘʚʪʦʩʘʣʦʥʘʭ ʥʝ ʪʽʣʴʢʠ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʜʘʞʽʚ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʟʘʧʘʩʘʤʠ ʘʣʝ ʡ ʚʽʜʽʛʨʘʻ 

ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʤʘʡʙʫʪʥʴʦʛʦ ʨʦʟʜʨʽʙʥʦʾ ʪʦʨʛʽʚʣʽ ʘʚʪʦʤʦʙʽʣʷʤʠ. ʗʢ ʧʦʢʘʟʫʻ 

ʘʥʘʣʽʟ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʷʻ ʘʚʪʦʩʘʣʦʥʘʤ ʥʝ ʧʨʦʩʪʦ ʚʠʞʠʚʘʪʠ 

ʚ ʫʤʦʚʘʭ ʞʦʨʩʪʢʦʾ ʢʦʥʢʫʨʝʥʮʽʾ, ʘʣʝ ʡ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʟʨʦʩʪʘʥʥʷ ʪʘ ʽʥʥʦʚʘʮʽʡ. 

ʆʜʥʘʢ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʮʴʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚʘʞʣʠʚʠʤ ʻ ʥʝ ʣʠʰʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ, ʘʣʝ ʡ 

ʨʦʟʨʦʙʢʘ ʩʪʨʘʪʝʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʟ ʘʢʮʝʥʪʦʤ ʥʘ ʘʥʘʣʽʪʠʢʫ ʜʘʥʠʭ, 

ʢʽʙʝʨʙʝʟʧʝʢʫ ʪʘ ʢʘʩʪʦʤʽʟʘʮʽʶ ʜʦʩʚʽʜʫ ʩʧʦʞʠʚʘʯʽʚ. ɺʨʘʭʦʚʫʶʯʠ ʮʽ ʬʘʢʪʦʨʠ, ʘʚʪʦʩʘʣʦʥʠ 

ʤʦʞʫʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʧʝʨʝʚʘʛʠ ɯʦʊ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʩʚʦʻʾ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʪʘ ʟʘʜʦʚʦʣʝʥʥʷ ʚʠʤʦʛ ʩʫʯʘʩʥʠʭ ʩʧʦʞʠʚʘʯʽʚ. 
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ʄʀʈʆʅʖʂ ʄʀʂʆʃɸ ʧʨʘʮʶʻ ʥʘʜ ʟʜʦʙʫʪʪʷʤ ʩʪʫʧʝʥʷ ʙʘʢʘʣʘʚʨʘ ʽʥʪʝʨʥʝʪʫ ʨʝʯʝʡ ʫ 

ʂʠʾʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ (ʂʠʾʚ, ʋʢʨʘʾʥʘ) ʚ 2023 

ʨʦʮʽ. ʉʝʨʝʜ ʥʘʫʢʦʚʠʭ ʽʥʪʝʨʝʩʽʚ ï ʨʦʟʨʦʙʢʘ ʪʘ ʦʧʪʠʤʽʟʘʮʽʷ ʘʣʛʦʨʠʪʤʽʚ ʫʧʨʘʚʣʽʥʥʷ ʜʣʷ 

ʩʠʩʪʝʤ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ , ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʙʣʝʤ ʙʝʟʧʝʢʠ ʚ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ ʪʘ 

ʨʦʟʨʦʙʢʘ ʟʘʭʦʜʽʚ ʟʘʭʠʩʪʫ. 

 

ʆʃɽʅɸ ʉɯʇʂʆ ʦʪʨʠʤʘʣʘ ʜʠʧʣʦʤ ʩʧʝʮʽʘʣʽʩʪʘ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ ʽʥʞʝʥʝʨ-ʩʠʩʪʝʤʦʪʝʭʥʽʢ 

ʫ  ʏʝʨʢʘʩʴʢʦʤʫ ʜʝʨʞʘʚʥʦʤʫ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ  ʚ 2006 ʨʦʮʽ. ʆʪʨʠʤʘʣʘ 

ʩʪʫʧʽʥʴ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʂʠʾʚʩʴʢʦʤʫ 

ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ ʚ 2016 ʨʦʮʽ. ʅʠʥʽ ʘʚʪʦʨ ʧʨʘʮʶʻ ʥʘ 

ʧʦʩʘʜʽ ʜʦʮʝʥʪʘ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʩʠʩʪʝʤ ʚ ʂʠʾʚʩʴʢʦʤʫ 

ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ. ʉʝʨʝʜ ʥʘʫʢʦʚʠʭ ʽʥʪʝʨʝʩʽʚ ï 

ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, ʽʥʪʝʨʥʝʪ ʨʝʯʝʡ. 
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ɸʥʦʪʘʮʽʷ. ʇʨʦʝʢʪ ʜʦʩʣʽʜʞʫʻ ʧʠʪʘʥʥʷ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʧʝʨʝʤʦʪʫʚʘʥʥʷ ʧʣʽʚʢʠ ʫ 

ʚʠʨʦʙʥʠʯʦʤʫ ʧʨʦʮʝʩʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɿʦʢʨʝʤʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʪʨʦʣʝʨʘ 

FATEK FBs-40MAJ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʪʦʯʥʦʛʦ ʪʘ ʜʠʥʘʤʽʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʨʫʭʦʤ ʦʙʣʘʜʥʘʥʥʷ ʪʘ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ EasyBuilder, ʱʦ ʻ ʧʣʘʪʬʦʨʤʦʶ ʜʣʷ ʢʦʥʬʽʛʫʨʘʮʽʾ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ 

ʚʠʨʦʙʥʠʯʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʜʘʣʝʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʪʦʯʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʦʧʪʠʤʽʟʘʮʽʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʢʦʥʪʨʦʣʝʨ FATEK, ʚʽʜʜʘʣʝʥʝ 

ʫʧʨʘʚʣʽʥʥʷ. 
 

 

I. ɺʉʊʋʇ 

ʂʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʩʫʯʘʩʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʩʫʪʪʻʚʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʤʧʽʚ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘ ʥʠʭ ʥʘʫʢʦʤʽʩʪʢʠʭ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ, ʮʠʬʨʦʚʠʭ ʽ ʤʝʨʝʞʝʚʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɰʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʟʚʦʣʠʪʴ ʷʢ ʟʥʘʯʥʦ ʟʙʽʣʴʰʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʥʘʜʽʡʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʩʠʩʪʝʤ, ʪʘʢ ʽ ʧʽʜʚʠʱʠʪʠ ʷʢʽʩʪʴ ʚʠʛʦʪʦʚʣʝʥʦʾ ʧʨʦʜʫʢʮʽʾ.  

ʆʩʥʦʚʥʦʶ ʪʝʥʜʝʥʮʽʻʶ ʨʦʟʚʠʪʢʫ ʮʴʦʛʦ ʥʘʧʨʷʤʫ ʻ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʩʠʩʪʝʤ ʟʘ 

ʢʦʥʮʝʧʮʽʷʤʠ çɯʥʜʫʩʪʨʽʾ 4.0è ʪʘ çʨʦʟʫʤʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘè, ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʢʽʙʝʨʬʽʟʠʯʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʫʩʽʤʘ ʧʨʦʮʝʩʘʤʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʚʠʨʦʙʽʚ ʫ ʨʝʞʠʤʽ 

ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ [1].  

ɺʽʜʜʘʣʝʥʝ ʫʧʨʘʚʣʽʥʥʷ ʩʪʘʻ ʢʣʶʯʦʚʠʤ ʘʩʧʝʢʪʦʤ ʚ ʝʧʦʭʫ ʛʣʦʙʘʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʜʝ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʪʦʯʥʽʩʪʴ ʨʽʰʝʥʴ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ [2]. 

II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ 

ʈʦʟʚʠʪʦʢ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʦʟʰʠʨʝʥʥʷʤ ʘʨʩʝʥʘʣʫ 

ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʙʘʛʘʪʦʚʘʨʽʘʥʪʥʽʩʪʶ ʨʦʟʚôʷʟʘʥʴ ʟʘʜʘʯ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ [1]. ʅʘʰ ʧʨʦʝʢʪ ʧʨʠʩʚʷʯʝʥʠʡ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʧʝʨʝʤʦʪʫʚʘʥʥʷ 

ʧʣʽʚʢʠ, ʻ ʚʘʞʣʠʚʠʤ ʢʨʦʢʦʤ ʫ ʥʘʧʨʷʤʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʨʽʰʝʥʴ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʮʪʚʦʤ. 



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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ʅʠʞʥʽʤ ʨʽʚʥʝʤ ʪʘʢʠʭ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʩʠʩʪʝʤ ʻ ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʟʘʚʜʘʥʴ ʟʽ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʭʽʜ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʘ ʪʘʢʦʞ ʨʝʘʣʽʟʘʮʽʾ ʟʚʦʨʦʪʥʠʭ ʟʘʚôʷʟʢʽʚ ʫ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤʘʭ 

ʢʝʨʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʟʘ ʨʘʭʫʥʦʢ ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ, 

ʧʘʨʘʤʝʪʨʽʚ ʚʠʢʦʥʘʚʯʠʭ ʤʝʭʘʥʽʟʤʽʚ. ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʧʨʠʪʘʤʘʥʥʠʭ ʬʫʥʢʮʽʡ ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʪʦʯʥʦʩʪʽ, ʥʘʜʽʡʥʦʩʪʽ, ʝʢʦʥʦʤʽʯʥʦʩʪʽ. ʇʝʨʝʣʽʯʝʥʽ 

ʧʘʨʘʤʝʪʨʠ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ [1]. 

ɸʥʘʣʽʟʫʶʯʠ ʚʥʫʪʨʽʰʥʽ ʪʘ ʟʦʚʥʽʰʥʽ ʬʘʢʪʦʨʠ, ʙʫʣʦ ʧʨʦʚʝʜʝʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʧʝʨʝʤʦʪʫʚʘʥʥʷ ʧʣʽʚʢʠ. ʎʝʡ ʘʥʘʣʽʟ ʜʦʟʚʦʣʠʚ ʚʠʟʥʘʯʠʪʠ 

ʢʦʥʢʨʝʪʥʽ ʚʠʤʦʛʠ ʜʦ ʥʦʚʦʛʦ ʚʝʨʩʪʘʪʫ, ʪʘʢʽ ʷʢ ʰʚʠʜʢʽʩʪʴ ʨʦʙʦʪʠ, ʨʦʟʤʽʨ ʦʙʨʦʙʣʶʚʘʥʦʾ ʧʣʽʚʢʠ 

ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʈʦʟʨʦʙʣʝʥʘ ʬʽʟʠʯʥʘ ʤʦʜʝʣʴ ʪʘ 

ʧʨʦʛʨʘʤʘ ʚʞʝ ʚʠʢʦʥʫʶʪʴ ʥʝʦʙʭʽʜʥʽ ʜʽʾ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ ʟ ʝʬʝʢʪʠʚʥʠʤ ʧʝʨʝʤʦʪʫʚʘʥʥʷʤ 

ʧʣʽʚʢʠ. 

III. ʈɽɿʋʃʔʊɸʊʀ ʊɸ ɸʅɸʃɯɿ 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʪʘʢʠʭ ʷʢ ʢʦʥʪʨʦʣʝʨ FATEK FBs-

40MAJ, ʨʝʣʝ ʽʥʪʝʨʬʝʡʩʥʝ PI84-024DC-M41G-TS-2012, ʪʘ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

EasyBuilder, ʜʦʟʚʦʣʷʻ ʥʘʤ ʜʦʩʷʛʪʠ ʥʝ ʪʽʣʴʢʠ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʘʣʝ ʡ ʟʘʙʝʟʧʝʯʠʪʠ 

ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʪʦʯʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ.  

ʅʘ ʈʠʩʫʥʢʫ 1 ʥʘʚʝʜʝʥʦ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ ʰʘʬʠ ʫʧʨʘʚʣʽʥʥʷ ʩʧʨʦʝʢʪʦʚʘʥʦʛʦ ʚʝʨʩʪʘʪʫ 

ʧʝʨʝʤʦʪʫʚʘʥʥʷ ʧʣʽʚʢʠ. 

 

 
ʈʠʩʫʥʦʢ 1. ʐʘʬʘ ʫʧʨʘʚʣʽʥʥʷ ʩʧʨʦʝʢʪʦʚʘʥʦʛʦ ʚʝʨʩʪʘʪʫ ʧʝʨʝʤʦʪʫʚʘʥʥʷ ʧʣʽʚʢʠ 

 

ʆʜʥʠʤ ʟ ʢʨʠʪʠʯʥʠʭ ʘʩʧʝʢʪʽʚ ʥʘʰʦʛʦ ʧʨʦʝʢʪʫ ʻ ʚʠʙʽʨ ʢʦʥʪʨʦʣʝʨʘ FATEK FBs-40MAJ. 

ʁʦʛʦ ʚʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʙʝʟʜʦʛʘʥʥʘ ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʰʠʨʦʢʠʡ ʬʫʥʢʮʽʦʥʘʣʴʥʠʡ ʩʧʝʢʪʨ 

ʩʪʘʣʠ ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʪʦʯʥʦʛʦ ʪʘ ʜʠʥʘʤʽʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʨʫʭʦʤ 
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ʦʙʣʘʜʥʘʥʥʷ. ʎʝʡ ʢʦʥʪʨʦʣʝʨ ʥʝ ʣʠʰʝ ʚʧʨʦʚʘʜʞʫʻ ʥʦʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʘʣʝ ʽ ʚʠʟʥʘʯʘʻ ʩʪʘʥʜʘʨʪʠ 

ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʫ ʩʫʯʘʩʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ [3]. 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ EasyBuilder, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʥʘʰʦʤʫ ʧʨʦʝʢʪʽ, ʥʝ 

ʪʽʣʴʢʠ ʻ ʧʦʪʫʞʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʢʦʥʪʨʦʣʝʨʘ, ʘʣʝ ʻ ʚʘʞʣʠʚʦʶ 

ʧʣʘʪʬʦʨʤʦʶ ʜʣʷ ʢʦʥʬʽʛʫʨʘʮʽʾ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʨʦʙʥʠʯʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ʁʦʛʦ ʽʥʪʫʾʪʠʚʥʠʡ 

ʽʥʪʝʨʬʝʡʩ ʚʽʜʢʨʠʚʘʻ ʙʝʟʤʝʞʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʟʨʫʯʥʦʛʦ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʘʣʛʦʨʠʪʤʽʚ ʫʧʨʘʚʣʽʥʥʷ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʛʥʫʯʢʽʩʪʴ ʪʘ ʰʚʠʜʢʽʩʪʴ ʚ ʨʝʘʣʽʟʘʮʽʾ ʥʝʦʙʭʽʜʥʠʭ ʟʤʽʥ ʫ 

ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʘʭ [3]. 

ɺʽʜʜʘʣʝʥʝ ʫʧʨʘʚʣʽʥʥʷ ʚ ʥʘʰʦʤʫ ʧʨʦʝʢʪʽ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʘ 

FATEK FBs-40MAJ, ʷʢʠʡ ʧʨʦʛʨʘʤʦʚʘʥʠʡ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʝʬʝʢʪʠʚʥʦ ʚʟʘʻʤʦʜʽʷʪʠ ʟ ʨʽʟʥʠʤʠ 

ʜʞʝʨʝʣʘʤʠ ʢʦʤʘʥʜ.  

ʇʦ-ʧʝʨʰʝ, ʤʽʢʨʦʢʦʥʪʨʦʣʝʨ ʤʦʞʝ ʧʨʠʡʤʘʪʠ ʢʦʤʘʥʜʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʽʜ ʧʘʥʝʣʽ 

ʫʧʨʘʚʣʽʥʥʷ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʣʦʢʘʣʴʥʝ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ ʧʝʨʝʤʦʪʢʠ ʧʣʽʚʢʠ. ʎʝ ʜʘʻ 

ʦʧʝʨʘʪʦʨʘʤ ʤʦʞʣʠʚʽʩʪʴ ʤʠʪʪʻʚʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚ ʪʘ ʚʠʧʨʘʚʣʷʪʠ 

ʧʘʨʘʤʝʪʨʠ ʨʦʙʦʪʠ  

ʇʦ-ʜʨʫʛʝ, ʤʽʢʨʦʢʦʥʪʨʦʣʝʨ ʨʦʟʨʦʙʣʝʥʠʡ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʟ ʢʦʤʧ'ʶʪʝʨʘʤʠ, ʧʽʜʢʣʶʯʝʥʠʤʠ 

ʜʦ ʧʘʥʝʣʽ ʫʧʨʘʚʣʽʥʥʷ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʯʝʨʝʟ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʢʦʤʧ'ʶʪʝʨʠ ʤʦʞʫʪʴ ʥʘʜʩʠʣʘʪʠ ʢʦʤʘʥʜʠ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨʫ, ʨʝʛʫʣʶʶʯʠ ʡʦʛʦ ʨʦʙʦʪʫ ʪʘ 

ʧʘʨʘʤʝʪʨʠ ʚʠʨʦʙʥʠʮʪʚʘ. ʎʷ ʤʦʞʣʠʚʽʩʪʴ ʚʘʞʣʠʚʘ ʜʣʷ ʛʥʫʯʢʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʘʜʘʧʪʘʮʽʾ 

ʩʠʩʪʝʤʠ ʜʦ ʟʤʽʥʥʠʭ ʧʦʪʨʝʙ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʇʦ-ʪʨʝʪʻ, ʥʘʰ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨ ʤʦʞʝ ʧʨʠʡʤʘʪʠ ʜʘʥʽ ʟ ʚʽʜʜʘʣʝʥʦʛʦ ʢʦʤʧ'ʶʪʝʨʘ ʯʝʨʝʟ 

ʤʝʨʝʞʫ ʟʚ'ʷʟʢʫ. ʎʝ ʚʽʜʢʨʠʚʘʻ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʛʣʦʙʘʣʴʥʦʛʦ ʚʽʜʜʘʣʝʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʜʝ 

ʦʧʝʨʘʪʦʨʠ ʘʙʦ ʽʥʞʝʥʝʨʠ ʤʦʞʫʪʴ ʤʦʥʽʪʦʨʠʪʠ ʪʘ ʢʝʨʫʚʘʪʠ ʩʠʩʪʝʤʦʶ ʟ ʙʫʜʴ-ʷʢʦʛʦ ʤʽʩʮʷ, ʜʝ ʻ 

ʜʦʩʪʫʧ ʜʦ ɯʥʪʝʨʥʝʪʫ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʻ ʚʠʨʽʰʘʣʴʥʠʤ ʫ ʚʠʨʦʙʥʠʮʪʚʽ, ʱʦ ʦʧʝʨʫʻ ʥʘ ʨʽʟʥʠʭ 

ʛʝʦʛʨʘʬʽʯʥʠʭ ʪʦʯʢʘʭ ʘʙʦ ʤʘʻ ʨʦʟʧʦʜʽʣʝʥʫ ʩʪʨʫʢʪʫʨʫ. 

ʋʩʽ ʮʽ ʚʘʨʽʘʥʪʠ ʚʟʘʻʤʦʜʽʾ ʨʦʙʣʷʪʴ ʥʘʰʫ ʩʠʩʪʝʤʫ ʛʥʫʯʢʦʶ ʪʘ ʟʨʫʯʥʦʶ ʚ ʫʧʨʘʚʣʽʥʥʽ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʘʭ. 

IV. ʆɹɻʆɺʆʈɽʅʅʗ ʊɸ ɺʀʉʅʆɺʂʀ 

ʆʜʥʝ ʟ ʧʨʠʥʮʠʧʦʚʠʭ ʧʠʪʘʥʴ ʩʪʨʘʪʝʛʽʾ ʢʦʤʧʣʝʢʩʥʦʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ï ʦʧʪʠʤʘʣʴʥʝ 

ʧʦʻʜʥʘʥʥʷ ʥʦʚʽʪʥʽʭ ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ ʽʟ ʪʨʘʜʠʮʽʡʥʠʤʠ. ʉʠʩʪʝʤʠ ʟ ʏʇʂ, ʧʨʷʤʦʛʦ ʮʠʬʨʦʚʦʛʦ 

ʢʝʨʫʚʘʥʥʷ ʚʽʜ ɽʆʄ ʪʘ ʽʥʰʽ ʻ ʜʦʩʠʪʴ ʤʦʙʽʣʴʥʠʤʠ ʡ ʝʬʝʢʪʠʚʥʠʤʠ ʧʨʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʚʠʨʦʙʥʠʮʪʚʘ. 

ʋʥʽʢʘʣʴʥʽʩʪʴ ʥʘʰʦʛʦ ʧʨʦʝʢʪʫ ʧʦʣʷʛʘʻ ʥʝ ʣʠʰʝ ʚ ʡʦʛʦ ʪʝʭʥʽʯʥʠʭ ʘʩʧʝʢʪʘʭ, ʘʣʝ ʡ ʫ 

ʚʽʜʜʘʣʝʥʽʡ ʩʠʩʪʝʤʽ ʫʧʨʘʚʣʽʥʥʷ. ɿʘʚʜʷʢʠ ʢʦʤʧ'ʶʪʝʨʥʽʡ ʪʝʭʥʦʣʦʛʽʾ, ʤʦʞʥʘ ʚʽʜʜʘʣʝʥʦ ʢʝʨʫʚʘʪʠ 

ʮʽʻʶ ʩʠʩʪʝʤʦʶ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʛʥʫʯʢʽʩʪʴ ʪʘ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʢʦʥʪʨʦʣʶ ʟʘ ʚʠʨʦʙʥʠʮʪʚʦʤ.  

ʇʨʦʝʢʪ ʥʝ ʣʠʰʝ ʜʝʤʦʥʩʪʨʫʻ ʧʝʨʝʭʽʜ ʜʦ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʘʣʝ ʡ 

ʧʽʜʢʨʝʩʣʶʻ ʟʥʘʯʝʥʥʷ ʚʽʜʜʘʣʝʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʨʽʰʝʥʴ ʜʣʷ 

ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ. ʎʝ ʻ ʢʨʦʢʦʤ ʚʧʝʨʝʜ ʫ ʩʪʚʦʨʝʥʥʽ ʤʘʡʙʫʪʥʴʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʽʥʥʦʚʘʮʽʷʭ ʪʘ ʚʠʩʦʢʠʭ ʩʪʘʥʜʘʨʪʘʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ʆʜʥʠʤ ʟ ʤʦʞʣʠʚʠʭ ʥʘʧʨʷʤʢʽʚ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʚʠʨʦʙʥʠʮʪʚ ʽ ʧʽʜʚʠʱʝʥʥʷ ʾʭ 

ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʛʥʫʯʢʦʩʪʽ ʻ ʽʥʪʝʛʨʘʮʽʷ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʚ ʻʜʠʥʫ ʩʠʩʪʝʤʫ 

ʥʘ ʦʩʥʦʚʽ ʢʦʤʧôʶʪʝʨʥʦ-ʽʥʪʝʛʨʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 
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ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʝʥʝʨʛʝʪʠʮʽ ʽʤ. ɻ. ɭ. ʇʫʭʦʚʘ ʅɸʅ ʋʢʨʘʾʥʠ (ʂʠʾʚ, ʋʢʨʘʾʥʘ) ʚ 2005 ʨ. ʟʽ 

ʩʧʝʮʽʘʣʴʥʦʩʪʽ 05.13.05 çɽʣʝʤʝʥʪʠ ʪʘ ʧʨʠʩʪʨʦʾ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʪʘ ʩʠʩʪʝʤ 

ʢʝʨʫʚʘʥʥʷè. ʅʘʫʢʦʚʽ ʽʥʪʝʨʝʩʠ: ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ ʽ ʤʦʜʝʣʽ ʦʙʨʦʙʢʠ ʽ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʚ 

ʨʦʙʦʪʦʪʝʭʥʽʯʥʠʭ ʪʘ ʢʦʤʧôʶʪʝʨʥʦ-ʽʥʪʝʛʨʦʚʘʥʠʭ ʩʠʩʪʝʤʘʭ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʤʝʪʦʜʠ 

ʫʧʨʘʚʣʽʥʥʷ ʣʦʛʽʩʪʠʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʪʘ ʾʭ ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

 

ɼɸʅʀɰʃ ʉɽʄɽʅɽʅʂʆ ʦʪʨʠʤʘʚ ʩʪʫʧʽʥʴ ʙʘʢʘʣʘʚʨʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʢʦʤʧôʶʪʝʨʥʦ-

ʽʥʪʝʛʨʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʏʝʨʢʘʩʴʢʦʤʫ ɼʝʨʞʘʚʥʦʤʫ ʊʝʭʥʦʣʦʛʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ 

(ʏʝʨʢʘʩʠ, ʋʢʨʘʾʥʘ) ʚ 2023 ʨʦʮʽ. ʅʠʥʽ ʫ ʪʦʤʫ ʞ ʟʘʢʣʘʜʽ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟʜʦʙʫʚʘʻ ʩʪʫʧʽʥʴ 

ʤʘʛʽʩʪʨʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʢʦʤʧôʶʪʝʨʥʦ-ʽʥʪʝʛʨʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʨʦʙʦʪʦʪʝʭʥʽʢʠ. ʉʝʨʝʜ 

ʥʘʫʢʦʚʠʭ ʽʥʪʝʨʝʩʽʚ ð ʘʚʪʦʤʘʪʠʟʘʮʽʷ, ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʨʦʙʦʪʠʟʘʮʽʷ. 

 

ʖʈɯʁ ʅɽʊɸʍɸʊɸ ʦʪʨʠʤʘʚ ʩʪʫʧʽʥʴ ʙʘʢʘʣʘʚʨʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʢʦʤʧôʶʪʝʨʥʦ-

ʽʥʪʝʛʨʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʏʝʨʢʘʩʴʢʦʤʫ ɼʝʨʞʘʚʥʦʤʫ ʊʝʭʥʦʣʦʛʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ 

(ʏʝʨʢʘʩʠ, ʋʢʨʘʾʥʘ) ʚ 2023 ʨʦʮʽ. ʅʠʥʽ ʫ ʪʦʤʫ ʞ ʟʘʢʣʘʜʽ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟʜʦʙʫʚʘʻ ʩʪʫʧʽʥʴ 

ʤʘʛʽʩʪʨʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʢʦʤʧôʶʪʝʨʥʦ-ʽʥʪʝʛʨʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʨʦʙʦʪʦʪʝʭʥʽʢʠ. ʉʝʨʝʜ 

ʥʘʫʢʦʚʠʭ ʽʥʪʝʨʝʩʽʚ ð ʘʚʪʦʤʘʪʠʟʘʮʽʷ, ʢʦʤʧôʶʪʝʨʥʦ-ʽʥʪʝʛʨʦʚʘʥʽ ʪʝʭʥʦʣʦʛʽʾ ʪʘ 

ʨʦʙʦʪʦʪʝʭʥʽʢʘ. 
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ɸʥʦʪʘʮʽʷ. ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʢʣʽʻʥʪ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʙʽʟʥʝʩʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʝʨʝʞʝʚʠʭ ʪʘ ʽʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʽʡ.ʋ ʨʦʙʦʪʽ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʽʜ ʯʘʩ 

ʷʢʦʛʦ ʚʠʟʥʘʯʝʥʽ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ, ʨʦʟʛʣʷʥʫʪʽ ʩʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʪʘ 

ʥʘʚʝʜʝʥʽ ʧʨʠʢʣʘʜʠ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʟʘʙʝʟʧʝʯʘʪʴ ʟʙʽʣʴʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʙʽʟʥʝʩʫ. 

ʂʨʽʤ ʪʦʛʦ ʨʦʟʛʣʷʥʫʪʦ ʩʬʝʨʫ ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ, ʱʦ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʙʽʣʴʰʦʩʪʽ 

ʩʫʯʘʩʥʠʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʥʝ ʪʽʣʴʢʠ ʫ ʢʣʽʻʥʪ ʦʨʽʻʥʪʦʚʘʥʽʡ ʩʬʝʨʽ, ʘ ʽ ʚ ʙʘʛʘʪʴʦʭ 

ʽʥʰʠʭ. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ɸʚʪʦʤʘʪʠʟʘʮʽʷ, ʝʬʝʢʪʠʚʥʽʩʪʴ, ʩʠʩʪʝʤʘ, ʪʝʭʥʦʣʦʛʽʷ, ɯʥʪʝʨʥʝʪ. 
 

 

I. ɺʉʊʋʇ 

ɺ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʦʭʦʧʣʝʥʦʤʫ ʩʪʨʽʤʢʠʤ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʦʣʦʛʽʡ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʝʨʝʞʝʚʠʭ ʪʘ ʽʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʽʡ ʩʪʘʻ ʢʣʶʯʦʚʠʤ ʘʩʧʝʢʪʦʤ ʜʣʷ ʧʽʜʪʨʠʤʢʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ. ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʙʽʟʥʝʩʽʚ, ʱʦ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ 

ʢʣʽʻʥʪʘ, ʜʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʷʢʽʩʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʚʟʘʻʤʦʜʽʾ ʟ 

ʢʣʽʻʥʪʘʤʠ ʻ ʚʠʨʽʰʘʣʴʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʫʩʧʽʭʫ.  

ʎʷ ʥʘʫʢʦʚʘ ʩʪʘʪʪʷ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʧʝʨʝʚʘʛ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʝʨʝʞʝʚʠʭ ʪʘ ʽʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʫ ʢʣʽʻʥʪ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʙʽʟʥʝʩʘʭ. 

ʇʨʝʜʤʝʪʦʤ ʘʥʘʣʽʟʫ ʻ ʚʧʣʠʚ ʮʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʟʘʻʤʦʜʽʾ ʟ 

ʢʣʽʻʥʪʘʤʠ, ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʟʘʜʦʚʦʣʝʥʥʷ ʢʣʽʻʥʪʽʚ ʪʘ ʩʪʚʦʨʝʥʥʷ ʢʦʥʢʫʨʝʥʪʥʦʾ ʧʝʨʝʚʘʛʠ ʜʣʷ 

ʧʽʜʧʨʠʻʤʩʪʚ. ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʘʢʪʫʘʣʴʥʽ ʪʝʥʜʝʥʮʽʾ, ʤʝʪʦʜʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʙʽʟʥʝʩʘʤ ʚʠʩʚʽʪʣʠʪʠ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʚʟʘʻʤʦʜʽʾ 

ʟ ʢʣʽʻʥʪʘʤʠ ʚ ʝʧʦʭʫ ʮʠʬʨʦʚʠʭ ʽʥʥʦʚʘʮʽʡ. 

II. ʅɽʆɹʍɯɼʅɯʉʊʔ ɸɺʊʆʄɸʊʀɿɸʎɯɰ 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʚ ʩʬʝʨʽ ʢʣʽʻʥʪ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʙʽʟʥʝʩʽʚ ʤʦʞʝ ʙʫʪʠ ʧʦʷʩʥʝʥʘ  

ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʩʠʩʪʝʤ, ʱʦ ʟʤʝʥʰʫʶʪʴ ʣʶʜʩʴʢʠʡ ʚʧʣʠʚ ʥʘ ʚʠʨʦʙʥʠʯʽ ʪʘ 

ʦʙʩʣʫʛʦʚʫʚʘʣʴʥʽ ʧʨʦʮʝʩʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʰʚʠʜʢʝ, ʝʬʝʢʪʠʚʥʝ ʪʘ ʪʦʯʥʝ ʚʠʢʦʥʘʥʥʷ 

ʟʘʚʜʘʥʴ. ʎʝʡ ʧʽʜʭʽʜ ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʙʽʟʥʝʩʦʤ ʜʦʟʚʦʣʷʻ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʚʧʨʦʚʘʜʞʫʚʘʪʠ 
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ʽʥʥʦʚʘʮʽʾ, ʧʦʢʨʘʱʫʚʘʪʠ ʷʢʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʩʪʚʦʨʶʚʘʪʠ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʽ ʨʽʰʝʥʥʷ ʜʣʷ 

ʢʣʽʻʥʪʽʚ. 

ʆʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʧʝʨʝʚʘʛ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚ ʢʣʽʻʥʪ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʙʽʟʥʝʩʘʭ ʻ ʧʽʜʚʠʱʝʥʥʷ 

ʰʚʠʜʢʦʩʪʽ ʪʘ ʪʦʯʥʦʩʪʽ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ 

ʢʣʽʻʥʪʩʴʢʠʤʠ ʙʘʟʘʤʠ ʜʦʟʚʦʣʷʻ ʝʬʝʢʪʠʚʥʦ ʚʽʜʩʪʝʞʫʚʘʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʧʨʦ ʢʣʽʻʥʪʽʚ, ʾʭʥʽ 

ʫʧʦʜʦʙʘʥʥʷ ʪʘ ʽʩʪʦʨʽʶ ʚʟʘʻʤʦʜʽʾ ʟ ʢʦʤʧʘʥʽʻʶ. ʎʝ ʚ ʩʚʦʶ ʯʝʨʛʫ ʜʦʟʚʦʣʷʻ ʧʽʜʧʨʠʻʤʩʪʚʘʤ 

ʰʚʠʜʰʝ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʠ ʪʘ ʘʜʘʧʪʫʚʘʪʠ ʩʚʦʶ ʩʪʨʘʪʝʛʽʶ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ɼʨʫʛʠʤ ʚʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʻ ʧʦʢʨʘʱʝʥʥʷ ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʜʦʟʚʦʣʷʻ ʟʙʠʨʘʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʚʝʣʠʢʽ ʦʙʩʷʛʠ ʜʘʥʠʭ ʧʨʦ ʢʣʽʻʥʪʽʚ, 

ʚʨʘʭʦʚʫʶʯʠ ʾʭʥʽ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʧʦʪʨʝʙʠ ʪʘ ʧʦʧʝʨʝʜʥʽ ʚʟʘʻʤʦʜʽʾ ʟ ʢʦʤʧʘʥʽʻʶ. ʎʝ ʩʪʚʦʨʶʻ 

ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʠʭ ʧʨʦʧʦʟʠʮʽʡ, ʨʝʢʦʤʝʥʜʘʮʽʡ ʪʘ ʧʦʩʣʫʛ, ʱʦ ʟʙʽʣʴʰʫʻ ʨʽʚʝʥʴ 

ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʢʣʽʻʥʪʽʚ ʪʘ ʾʭʥʶ ʣʦʷʣʴʥʽʩʪʴ. 

ɼʦʜʘʪʢʦʚʦ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʚ ʢʣʽʻʥʪ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʙʽʟʥʝʩʘʭ ʜʦʧʦʤʘʛʘʻ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʨʦʙʦʯʽ ʧʨʦʮʝʩʠ, ʟʤʝʥʰʫʶʯʠ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʪʘ ʤʽʥʽʤʽʟʫʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʧʦʤʠʣʦʢ. ʎʝ 

ʨʦʙʠʪʴ ʚʟʘʻʤʦʜʽʶ ʟ ʢʣʽʻʥʪʘʤʠ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʶ, ʩʧʨʠʷʶʯʠ ʰʚʠʜʰʦʤʫ ʨʝʘʛʫʚʘʥʥʶ ʥʘ ʾʭʥʽ 

ʟʘʧʠʪʘʥʥʷ ʪʘ ʚʠʤʦʛʠ. 

ɿʘʛʘʣʦʤ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʫ ʢʣʽʻʥʪ-ʦʨʽʻʥʪʦʚʘʥʽ ʙʽʟʥʝʩʠ ʜʦʧʦʤʘʛʘʻ ʩʪʚʦʨʠʪʠ 

ʝʬʝʢʪʠʚʥʫ ʪʘ ʜʠʥʘʤʽʯʥʫ ʩʠʩʪʝʤʫ, ʷʢʘ ʩʧʨʠʷʻ ʧʦʣʽʧʰʝʥʥʶ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʦʟʰʠʨʝʥʥʶ 

ʩʧʝʢʪʨʫ ʧʦʩʣʫʛ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʟʨʦʩʪʘʶʯʠʭ ʦʯʽʢʫʚʘʥʴ ʩʫʯʘʩʥʠʭ ʢʣʽʻʥʪʽʚ. 

III. ɯʅʊɽʈʅɽʊ-ʊɽʍʅʆʃʆɻɯɰ ɼʃʗ ɺʇʈʆɺɸɼɾɽʅʅʗ ɸɺʊʆʄɸʊʀɿɸʎɯɰ 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚ ʢʣʽʻʥʪ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʙʽʟʥʝʩʘʭ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʚʘʞʣʠʚʠʤ 

ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʝʢʦʥʦʤʽʾ ʢʦʰʪʽʚ ʽ ʧʦʢʨʘʱʝʥʥʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ. 

ʄʝʨʝʞʝʚʽ ʪʘ ʽʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʽʾ ʚʽʜʽʛʨʘʶʪʴ ʢʣʶʯʦʚʫ ʨʦʣʴ ʫ ʮʴʦʤʫ ʧʨʦʮʝʩʽ, ʧʨʦʧʦʥʫʶʯʠ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ ʨʽʰʝʥʴ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʨʽʟʥʠʭ ʘʩʧʝʢʪʽʚ ʙʽʟʥʝʩ-ʜʽʷʣʴʥʦʩʪʽ. 

ʉʧʦʩʦʙʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ: 

- CRM-ʩʠʩʪʝʤʠ: CRM-ʩʠʩʪʝʤʠ (Customer Relationship Management) ʜʦʟʚʦʣʷʶʪʴ 

ʮʝʥʪʨʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʧʨʦ ʢʣʽʻʥʪʽʚ, ʚʽʜʩʪʝʞʫʚʘʪʠ ʾʭʥʶ ʚʟʘʻʤʦʜʽʶ ʟ ʢʦʤʧʘʥʽʻʶ ʪʘ 

ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʪʘʢʽ ʧʨʦʮʝʩʠ, ʷʢ ʫʧʨʘʚʣʽʥʥʷ ʢʦʥʪʘʢʪʘʤʠ, ʚʝʜʝʥʥʷ ʚʦʨʦʥʢʠ ʧʨʦʜʘʞʽʚ, 

ʦʙʨʦʙʢʘ ʟʘʤʦʚʣʝʥʴ, ʥʘʜʘʥʥʷ ʧʽʜʪʨʠʤʢʠ ʢʣʽʻʥʪʘʤ. ʇʨʠʢʣʘʜ ʨʦʙʦʪʠ CRM-ʩʠʩʪʝʤʠ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʨʦʙʦʪʠ ʽʛʨʦʚʦʛʦ ʮʝʥʪʨʫ ʟʦʙʨʘʞʝʥʦ ʥʘ ʈʠʩʫʥʢʫ1. 

- ʉʠʩʪʝʤʠ ʦʥʣʘʡʥ-ʙʨʦʥʶʚʘʥʥʷ: ʊʘʢʽ ʩʠʩʪʝʤʠ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʢʣʽʻʥʪʘʤ ʩʘʤʦʩʪʽʡʥʦ 

ʙʨʦʥʶʚʘʪʠ ʩʪʦʣʠʢʠ, ʢʚʠʪʢʠ, ʧʦʩʣʫʛʠ ʪʘ ʽʥʰʽ ʨʝʩʫʨʩʠ ʦʥʣʘʡʥ, ʙʝʟ ʟʘʣʫʯʝʥʥʷ 

ʧʝʨʩʦʥʘʣʫ. 

- ʏʘʪ-ʙʦʪʠ ʪʘ ʚʽʨʪʫʘʣʴʥʽ ʧʦʤʽʯʥʠʢʠ [2]: ʏʘʪ-ʙʦʪʠ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʰʪʫʯʥʦʤʫ ʽʥʪʝʣʝʢʪʽ, 

ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʨʦʟʚʘʥʪʘʞʠʪʠ ʩʣʫʞʙʫ ʧʽʜʪʨʠʤʢʠ ʢʣʽʻʥʪʽʚ, ʚʽʜʧʦʚʽʜʘʶʯʠ ʥʘ ʪʠʧʦʚʽ 

ʟʘʧʠʪʘʥʥʷ ʪʘ ʥʘʜʘʶʯʠ ʙʘʟʦʚʫ ʜʦʧʦʤʦʛʫ. 

- ʊʝʭʥʦʣʦʛʽʾ ʽʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (IoT) [3]: IoT-ʧʨʠʩʪʨʦʾ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʙʠʨʘʪʠ ʜʘʥʽ ʧʨʦ 

ʧʦʚʝʜʽʥʢʫ ʢʣʽʻʥʪʽʚ, ʾʭʥʽ ʚʧʦʜʦʙʘʥʥʷ ʪʘ ʧʦʪʨʝʙʠ, ʱʦ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ 

ʧʝʨʩʦʥʘʣʽʟʘʮʽʾ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʢʘʤʧʘʥʽʡ. 

- ɼʘʪʯʠʢʠ ʪʘ ʩʝʥʩʦʨʠ: ɺʽʜʧʦʚʽʜʥʽ ʧʨʠʩʪʨʦʾ, ʷʢ ʯʘʩʪʠʥʘ ɯʦʊ ʩʠʩʪʝʤʠ, ʜʦʧʦʤʘʛʘʶʪʴ 
ʟʘʙʝʟʧʝʯʠʪʠ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʧʨʦʮʝʩʽʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʢʝʨʫʚʘʥʥʷ ʦʪʦʯʝʥʥʷʤ ʫ 

ʟʘʢʣʘʜʘʭ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʯʠʩʪʦʪʫ ʧʦʚʽʪʨʷ, ʧʨʘʚʠʣʴʥʽʩʪʴ ʪʝʤʧʝʨʘʪʫʨʠ, ʧʽʜʚʠʱʝʥʫ 

ʙʝʟʧʝʢʫ, ʪʦʱʦ ʙʝʟ ʟʘʣʫʯʝʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʨʦʙʽʪʥʠʢʽʚ 
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IV. ɺʇʃʀɺ ɯʅʊɽʈʅɽʊʋ ʈɽʏɽʁ ʅɸ ɸɺʊʆʄɸʊʀɿɸʎɯʖ 

ɯʥʪʝʨʥʝʪ ʨʝʯʝʡ (IoT) [3] ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʚʘʞʣʠʚʦʶ ʪʝʭʥʦʣʦʛʽʻʶ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʢʣʽʻʥʪ-

ʦʨʽʻʥʪʦʚʘʥʠʭ ʙʽʟʥʝʩʽʚ. IoT-ʧʨʠʩʪʨʦʾ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʙʠʨʘʪʠ ʜʘʥʽ ʧʨʦ ʧʦʚʝʜʽʥʢʫ ʢʣʽʻʥʪʽʚ, 

ʾʭʥʽ ʚʧʦʜʦʙʘʥʥʷ ʪʘ ʧʦʪʨʝʙʠ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ. ʎʷ ʽʥʬʦʨʤʘʮʽʷ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ 

ʜʣʷ: 

- ʇʝʨʩʦʥʘʣʽʟʘʮʽʾ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ: ɸʚʪʦʤʘʪʠʟʦʚʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʧʨʦʜʫʢʪʽʚ, 

ʧʝʨʩʦʥʘʣʽʟʘʮʽʷ ʢʦʥʪʝʥʪʫ, ʘʜʘʧʪʘʮʽʷ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʢʘʤʧʘʥʽʡ. 

- ɸʚʪʦʤʘʪʠʟʘʮʽʾ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʢʘʤʧʘʥʽʡ: ʊʘʨʛʝʪʫʚʘʥʥʷ ʨʝʢʣʘʤʠ, ʘʥʘʣʽʪʠʢʘ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʘʨʢʝʪʠʥʛʦʚʠʭ ʢʘʤʧʘʥʽʡ. 

- ʇʦʢʨʘʱʝʥʥʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ: ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʪʨʝʙ ʢʣʽʻʥʪʽʚ ʪʘ ʘʢʪʠʚʥʝ 
ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ. 

- ʆʧʪʠʤʽʟʘʮʽʾ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ: ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʟʘʚʜʘʥʴ, ʘʥʘʣʽʪʠʢʘ ʜʘʥʠʭ, ʦʧʪʠʤʽʟʘʮʽʷ 

ʨʝʩʫʨʩʽʚ. 
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V. ʇɽʈɽɺɸɻʀ ɸɺʊʆʄɸʊʀɿɸʎɯɰ 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʩʪʘʻ ʥʝʚʽʜ'ʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʢʣʽʻʥʪ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʙʽʟʥʝʩʫ, ʚʦʥʘ ʚʽʜʢʨʠʚʘʻ 

ʰʣʷʭ ʜʦ ʟʥʘʯʥʠʭ ʧʝʨʝʚʘʛ, ʨʦʙʣʷʯʠ ʡʦʛʦ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ, ʢʦʥʢʫʨʝʥʪʥʠʤ ʪʘ 

ʢʦʥʮʝʥʪʨʦʚʘʥʠʤ ʥʘ ʧʦʪʨʝʙʘʭ ʚʽʜʚʽʜʫʚʘʯʽʚ. 

ʇʦ-ʧʝʨʰʝ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʨʫʪʠʥʥʠʭ ʟʘʚʜʘʥʴ ʟʚʽʣʴʥʷʻ ʯʘʩ ʜʣʷ ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ ʪʘ 

ʩʪʨʘʪʝʛʽʯʥʠʭ ʟʘʜʘʯ, ʜʦʟʚʦʣʷʶʯʠ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤ ʟʦʩʝʨʝʜʠʪʠʩʷ ʥʘ ʪʦʤʫ, ʱʦ ʜʽʡʩʥʦ ʚʘʞʣʠʚʦ. 

ʎʝ ʟʥʘʯʥʦ ʟʤʝʥʰʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʤʠʣʦʢ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʣʶʜʩʴʢʠʤ ʬʘʢʪʦʨʦʤ, ʦʧʪʠʤʽʟʫʻ ʨʦʙʦʯʽ 

ʧʨʦʮʝʩʠ ʪʘ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ɺ ʨʝʟʫʣʴʪʘʪʽ, ʢʦʤʧʘʥʽʷ ʤʦʞʝ ʚʽʜʯʫʪʠ ʟʥʘʯʥʝ 

ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ. 

ʇʦ-ʜʨʫʛʝ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʮʝʥʪʨʘʣʽʟʫʚʘʪʠ ʜʘʥʽ ʧʨʦ ʢʣʽʻʥʪʽʚ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʜʦʩʪʫʧ ʜʦ ʥʠʭ ʟ ʙʫʜʴ-ʷʢʦʛʦ ʤʽʩʮʷ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʽʜʩʪʝʞʫʚʘʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ 

ʜʘʥʽ, ʧʦʚ'ʷʟʘʥʽ ʟ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ, ʦʪʨʠʤʫʶʯʠ ʢʨʘʱʝ ʨʦʟʫʤʽʥʥʷ ʧʦʪʨʝʙ ʪʘ ʦʯʽʢʫʚʘʥʴ ʢʣʽʻʥʪʽʚ. 

ɿʘʚʜʷʢʠ ʮʴʦʤʫ, ʢʦʤʧʘʥʽʷ ʤʦʞʝ ʧʨʠʡʤʘʪʠ ʙʽʣʴʰ ʦʙˇʨʫʥʪʦʚʘʥʽ ʪʘ ʝʬʝʢʪʠʚʥʽ ʨʽʰʝʥʥʷ ʱʦʜʦ 

ʨʦʟʚʠʪʢʫ ʙʽʟʥʝʩʫ. 

ʇʦ-ʪʨʝʪʻ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʽʚ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʪʘ ʟʘʭʠʩʪʫ ʽʥʬʦʨʤʘʮʽʾ ʨʦʙʠʪʴ ʙʽʟʥʝʩ 

ʙʽʣʴʰ ʙʝʟʧʝʯʥʠʤ, ʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ɯʦʊ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʟʤʝʥʰʠʪʠ ʨʠʟʠʢ ʥʝʙʝʟʧʝʢ 

ʫ ʟʘʢʣʘʜʘʭ. ʎʝ ʟʥʠʞʫʻ ʨʠʟʠʢ ʚʠʪʦʢʽʚ ʜʘʥʠʭ, ʰʘʭʨʘʡʩʪʚʘ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʢʫ ʧʨʠʤʽʱʝʥʴ, ʘ 

ʪʘʢʦʞ ʛʘʨʘʥʪʫʻ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʪʘʥʜʘʨʪʘʤ ʙʝʟʧʝʢʠ. 

ʇʦ-ʯʝʪʚʝʨʪʝ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʟʥʘʯʥʦ ʧʦʢʨʘʱʫʻ ʨʽʚʝʥʴ ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʢʣʽʻʥʪʽʚ [1]. ɿʘʚʜʷʢʠ 

ʾʡ, ʢʦʤʧʘʥʽʷ ʤʦʞʝ ʰʚʠʜʰʝ ʨʝʘʛʫʚʘʪʠ ʥʘ ʧʦʪʨʝʙʠ ʪʘ ʟʘʧʠʪʘʥʥʷ, ʧʨʦʧʦʥʫʶʯʠ ʙʽʣʴʰ 

ʧʝʨʩʦʥʘʣʽʟʦʚʘʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʧʨʦʜʫʢʪʠ ʪʘ ʧʦʩʣʫʛʠ. ɼʦʩʪʫʧʥʽʩʪʴ ʮʽʣʦʜʦʙʦʚʦʾ 

ʧʽʜʪʨʠʤʢʠ ʪʘ ʤʽʥʽʤʽʟʘʮʽʷ ʡʤʦʚʽʨʥʦʩʪʽ ʧʦʤʠʣʦʢ ʧʨʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʨʦʙʣʷʪʴ ʢʣʽʻʥʪʽʚ ʙʽʣʴʰ 

ʣʦʷʣʴʥʠʤʠ ʜʦ ʙʨʝʥʜʫ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ï ʮʝ ʥʝ ʧʨʦʩʪʦ ʪʝʭʥʦʣʦʛʽʯʥʝ ʚʜʦʩʢʦʥʘʣʝʥʥʷ, ʘ ʡ 

ʩʪʨʘʪʝʛʽʯʥʝ ʨʽʰʝʥʥʷ, ʱʦ ʤʦʞʝ ʢʘʨʜʠʥʘʣʴʥʦ ʟʤʽʥʠʪʠ ʚʝʜʝʥʥʷ ʙʽʟʥʝʩʫ. ɿʘʚʜʷʢʠ ʾʡ, ʢʦʤʧʘʥʽʾ 

ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʧʦʢʨʘʱʠʪʠ ʩʚʦʶ ʝʬʝʢʪʠʚʥʽʩʪʴ, ʙʝʟʧʝʢʫ, ʢʝʨʦʚʘʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʨʽʚʝʥʴ 

ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʢʣʽʻʥʪʽʚ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʧʦʩʪʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʫʩʧʽʭʫ ʥʘ ʨʠʥʢʫ. 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʝ ʣʠʰʝ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ ʯʘʩʫ, ʘʣʝ ʡ ʟʥʘʯʥʦ ʚʠʧʝʨʝʜʞʘʪʠ 

ʢʦʥʢʫʨʝʥʪʽʚ, ʷʢʽ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʮʶ ʧʦʪʫʞʥʫ ʪʝʭʥʦʣʦʛʽʶ. 

VI. ɺʇʃʀɺ ɸɺʊʆʄɸʊʀɿɸʎɯɰ ʅɸ ʈʀʅʆʂ ʂʃɯɭʅʊ-ʆʈɯɭʅʊʆɺɸʅʆɻʆ ɹɯɿʅɽʉʋ 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚ ʢʣʽʻʥʪ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʙʽʟʥʝʩʘʭ ʤʦʞʝ ʤʘʪʠ ʟʥʘʯʥʠʡ ʚʧʣʠʚ 

ʥʘ ʨʠʥʦʢ ʽ ʧʨʠʙʫʪʢʠ. ɿʛʽʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤ McKinsey Global Institute [4], ʙʣʠʟʴʢʦ 15% 

ʨʦʙʦʯʦʛʦ ʯʘʩʫ ʤʦʞʝ ʙʫʪʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦ ʜʦ 2030 ʨʦʢʫ. ɺʽʜʧʦʚʽʜʥʦ, ʮʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʟʨʦʩʪʘʥʥʷ ʜʦʭʦʜʽʚ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʨʦʙʽʪʥʠʢʽʚ ʜʣʷ ʢʦʤʧʘʥʽʡ, ʷʢʽ ʚʧʨʦʚʘʜʷʪʴ 

ʘʚʪʦʤʘʪʠʟʘʮʽʶ. 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʤʦʞʝ ʪʘʢʦʞ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ. McKinsey Global Institute [4] 

ʧʨʦʛʥʦʟʫʻ, ʱʦ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʢʦʤʧʘʥʽʷʤ ʟʘʦʱʘʜʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʨʦʙʦʯʫ ʩʠʣʫ, 

ʧʨʦʜʫʢʪʠ ʪʘ ʤʘʪʝʨʽʘʣʠ ʜʦ 2030 ʨʦʢʫ. ʎʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ 

ʽʥʚʝʩʪʠʮʽʡ ʜʣʷ ʢʦʤʧʘʥʽʡ, ʷʢʽ ʚʧʨʦʚʘʜʷʪʴ ʚʽʜʧʦʚʽʜʥʽ ʪʝʭʥʦʣʦʛʽʾ. 

ʆʢʨʽʤ ʚʧʣʠʚʫ ʥʘ ʧʨʠʙʫʪʢʠ, ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʤʦʞʝ ʪʘʢʦʞ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʤʽʥ ʥʘ ʨʠʥʢʫ. 

ɼʝʷʢʽ ʢʦʤʧʘʥʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʪʽʩʥʝʥʽ ʟ ʨʠʥʢʫ, ʷʢʱʦ ʚʦʥʠ ʥʝ ʟʤʦʞʫʪʴ ʚʧʨʦʚʘʜʠʪʠ 

ʘʚʪʦʤʘʪʠʟʘʮʽʶ. ɯʥʰʽ ʢʦʤʧʘʥʽʾ ʤʦʞʫʪʴ ʦʙ'ʻʜʥʘʪʠʩʷ ʘʙʦ ʧʨʠʜʙʘʪʠ ʦʜʥʘ ʦʜʥʫ, ʱʦʙ ʢʨʘʱʝ 

ʢʦʥʢʫʨʫʚʘʪʠ ʚ ʫʤʦʚʘʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʨʠʥʢʫ. 
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ʂɯʈɯʃʃ ʉɸɺʏʋʂ ʦʪʨʠʤʘʚ ʧʦʚʥʫ ʟʘʛʘʣʴʥʫ ʩʝʨʝʜʥʶ ʦʩʚʽʪʫ ʫ ʣʽʮʝʾ çʅʘʫʢʦʚʘ ʟʤʽʥʘè (ʂʠʾʚ, 

ʋʢʨʘʾʥʘ) ʚ 2020 ʨʦʮʽ. ʅʠʥʽ ʘʚʪʦʨ ʧʨʘʮʶʻ ʥʘʜ ʟʜʦʙʫʪʪʷʤ ʩʪʫʧʝʥʷ ʙʘʢʘʣʘʚʨʘ ʟ 

ɯʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʪʝʭʥʦʣʦʛʽʡ ʫ ʂʠʾʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʽʤʝʥʽ 

ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ (ʂʠʾʚ, ʋʢʨʘʾʥʘ). ʉʝʨʝʜ ʥʘʫʢʦʚʠʭ ʽʥʪʝʨʝʩʽʚ ð ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ 

ʜʦʩʣʽʜʞʝʥʥʷ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ. 

 

ʆʃʔɻɸ ʂʈɸɺʏɽʅʂʆ - ʢ.ʪ.ʥ., ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ 

ʪʝʭʥʦʣʦʛʽʡ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ (ʂʠʾʚ, 

ʋʢʨʘʾʥʘ). ʉʝʨʝʜ ʥʘʫʢʦʚʠʭ ʽʥʪʝʨʝʩʽʚ ð ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʘʚʠʣ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʥʘ ʦʩʥʦʚʽ ʧʦʚʝʜʽʥʢʦʚʦʾ 

ʝʢʦʥʦʤʽʢʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ ɯʦʊ. 
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ɸʥʦʪʘʮʽʷ. ɿʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʩʽʙ ʟ ʬʽʟʠʯʥʠʤʠ ʚʘʜʘʤʠ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʘʜʘʧʪʦʚʘʥʦʛʦ 

ʞʠʪʣʘ, ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʽʥʥʦʚʘʮʽʡ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʨʥʝʪ-

ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʫʤʦʚ ʧʨʦʞʠʚʘʥʥʷ. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʦʩʦʙʠ ʟ ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ, ʽʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʽʾ, ʘʜʘʧʪʘʮʽʷ, 

ʘʚʪʦʤʘʪʠʟʘʮʽʷ, ʢʦʤʬʦʨʪ. 
 

 

I. ɺʉʊʋʇ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʩʪʚʦʨʝʥʥʷ ʞʠʪʣʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʜʣʷ ʦʩʽʙ ʟ ʦʙʤʝʞʝʥʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʚʠʙʫʭʦʚʦ ʟʨʦʩʣʘ ʚ ʋʢʨʘʾʥʽ ʫ ʟʚ'ʷʟʢʫ ʟ ʚʽʡʩʴʢʦʚʦ-ʢʦʥʬʣʽʢʪʥʠʤʠ ʧʦʜʽʷʤʠ, ʷʢʽ 

ʧʦʯʘʣʠʩʷ ʫ 2014 ʨʦʮʽ. ʎʽ ʢʦʥʬʣʽʢʪʠ ʧʨʠʟʚʝʣʠ ʜʦ ʟʥʘʯʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʩʽʙ ʽʟ 

ʩʝʨʡʦʟʥʠʤʠ ʪʨʘʚʤʘʤʠ, ʬʽʟʠʯʥʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ. ʆʩʦʙʠ, ʷʢʽ 

ʧʝʨʝʞʠʣʠ ʚʽʡʥʫ, ʩʪʘʣʠ ʦʩʦʙʣʠʚʦʶ ʢʘʪʝʛʦʨʽʻʶ, ʱʦ ʚʠʤʘʛʘʻ ʥʘʜʟʚʠʯʘʡʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘ 

ʘʜʘʧʪʘʮʽʾ ʞʠʪʣʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʧʦʚʝʨʥʝʥʥʷ ʜʦ ʧʦʚʥʦʮʽʥʥʦʛʦ ʞʠʪʪʷ. 

ɿʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʩʽʙ ʟ ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʧʽʜʢʨʝʩʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʨʦʟʨʦʙʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʞʠʪʣʦʚʽ ʙʫʜʠʥʢʠ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʧʦʣʝʛʰʝʥʥʷ ʾʭʥʴʦʛʦ ʧʦʚʩʷʢʜʝʥʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ɺʨʘʭʦʚʫʶʯʠ ʬʽʟʠʯʥʽ ʪʘ ʩʦʮʽʘʣʴʥʽ 

ʧʦʪʨʝʙʠ ʮʽʻʾ ʛʨʫʧʠ, ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʶʚʘʪʠ ʞʠʪʣʦʚʽ ʫʤʦʚʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʾʭʥʽʤ ʫʥʽʢʘʣʴʥʠʤ 

ʚʠʤʦʛʘʤ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʙʝʟʧʝʢʫ, ʢʦʤʬʦʨʪ ʪʘ ʥʝʟʘʣʝʞʥʽʩʪʴ. 

ʎʷ ʘʢʪʫʘʣʴʥʽʩʪʴ ʥʝ ʦʙʤʝʞʫʻʪʴʩʷ ʣʠʰʝ ʦʙʩʪʘʚʠʥʘʤʠ ʢʦʥʬʣʽʢʪʽʚ, ʚʦʥʘ ʪʘʢʦʞ ʚʨʘʭʦʚʫʻ 

ʛʣʦʙʘʣʴʥʠʡ ʪʨʝʥʜ ʩʪʘʨʽʥʥʷ ʥʘʩʝʣʝʥʥʷ ʪʘ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʩʽʙ ʽʟ ʭʨʦʥʽʯʥʠʤʠ 

ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ. ʎʝʡ ʢʦʥʪʝʢʩʪ ʧʽʜʢʨʝʩʣʶʻ ʚʘʞʣʠʚʽʩʪʴ ʨʦʟʨʦʙʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʽʥʢʣʶʟʠʚʥʠʭ ʞʠʪʣʦʚʠʭ ʨʽʰʝʥʴ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʧʦʪʨʝʙʠ ʨʽʟʥʠʭ ʛʨʫʧ ʦʩʽʙ ʟ ʽʥʚʘʣʽʜʥʽʩʪʶ. 

ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʞʠʪʣʦʚʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʩʫʪʥʽʩʪʶ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ, ʷʢʽ 

ʚʨʘʭʦʚʫʶʪʴ ʧʦʪʨʝʙʠ ʪʘ ʧʦʣʝʛʰʫʶʪʴ ʧʦʚʩʷʢʜʝʥʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʣʶʜʝʡ ʟ ʽʥʚʘʣʽʜʥʽʩʪʶ. 

ʅʦʚʦʙʫʜʦʚʠ ʯʘʩʪʦ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝʦʙʭʽʜʥʽ ʫʤʦʚʠ ʜʦʩʪʫʧʫ ʪʘ ʢʦʤʬʦʨʪʫ ʜʣʷ ʮʽʻʾ ʛʨʫʧʠ 

ʥʘʩʝʣʝʥʥʷ. 

ʆʪʞʝ, ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʧʦʣʷʛʘʻ ʚ ʥʝʚʽʜʢʣʘʜʥʽʡ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʞʠʪʣʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʝ ʚʽʜʧʦʚʽʜʘʻ ʫʥʽʢʘʣʴʥʠʤ ʧʦʪʨʝʙʘʤ ʪʘʢʠʤ ʦʩʦʙʘʤ. 

II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ 

ɿʙʽʨ ʪʘ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʜʘʥʠʭ: 

 ɿʘ ʩʣʦʚʘʤʠ ʄʽʥʽʩʪʨʘ ʩʦʮʽʘʣʴʥʦʾ ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ, ʚ ʜʘʥʠʡ ʯʘʩ ʫ ʢʨʘʾʥʽ ʥʘʣʽʯʫʻʪʴʩʷ 

ʧʨʠʙʣʠʟʥʦ 3 ʤʽʣʴʡʦʥʠ ʣʶʜʝʡ ʟ ʽʥʚʘʣʽʜʥʽʩʪʶ, ʽ ʟʘ ʦʩʪʘʥʥʽ ʧʽʚʪʦʨʘ ʨʦʢʫ ʾʭ ʢʽʣʴʢʽʩʪʴ 

ʟʙʽʣʴʰʠʣʘʩʷ ʥʘ ʧʨʠʙʣʠʟʥʦ 300 ʪʠʩʷʯ. ʎʽ ʮʠʬʨʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʜʠʥʘʤʽʯʥʝ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʦʩʽʙ ʽʟ ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ, ʩʪʘʚʣʷʯʠ ʮʝ ʧʠʪʘʥʥʷ ʚ ʮʝʥʪʨ ʫʚʘʛʠ. 
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ɸʥʘʣʽʟʫʶʯʠ ʧʦʧʫʣʷʮʽʶ ʟ ʬʽʟʠʯʥʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ, ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʚʦʻʥʥʠʡ 

ʢʦʥʬʣʽʢʪ ʧʨʠʟʚʽʚ ʜʦ ʩʫʪʪʻʚʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʩʽʙ ʽʟ ʩʝʨʡʦʟʥʠʤʠ ʪʨʘʚʤʘʤʠ ʪʘ 

ʬʽʟʠʯʥʠʤʠ ʚʘʜʘʤʠ.ʎʽ ʜʠʥʘʤʽʯʥʽ ʟʤʽʥʠ ʫ ʩʢʣʘʜʽ ʥʘʩʝʣʝʥʥʷ ʚʢʘʟʫʶʪʴ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʨʝʪʝʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʨʦʟʨʦʙʢʠ ʘʜʘʧʪʦʚʘʥʠʭ ʞʠʪʣʦʚʠʭ ʫʤʦʚ ʜʣʷ ʩʧʝʮʠʬʽʯʥʠʭ ʧʦʪʨʝʙ ʮʽʻʾ 

ʛʨʫʧʠ ʥʘʩʝʣʝʥʥʷ.  

ɺ ʧʨʦʮʝʩʽ ʘʥʘʣʽʟʫ ʽʩʥʫʶʯʠʭ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʩʫʯʘʩʥʠʭ 

ʞʠʪʣʦʚʠʭ ʙʫʜʽʚʝʣʴ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʝʨʝʜʦʚʽ ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʩʧʨʦʱʝʥʥʷ 

ʧʦʚʩʷʢʜʝʥʥʠʭ ʦʙʦʚ'ʷʟʢʽʚ ʦʩʽʙ ʟ ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ. 

ʋ ʧʝʨʰʫ ʯʝʨʛʫ, ʚʽʜʤʽʯʘʻʪʴʩʷ ʚʽʜʩʫʪʥʽʩʪʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ ʚʽʜʢʨʠʚʘʥʥʷ ʜʚʝʨʝʡ ʪʘ 

ʚʽʢʦʥ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʢʦʨʠʩʪʫʚʘʥʥʷ ʦʩʦʙʘʤʠ ʥʘ ʽʥʚʘʣʽʜʥʠʭ ʚʽʟʢʘʭ ʯʠ ʟ ʽʥʰʠʤʠ ʬʽʟʠʯʥʠʤʠ 

ʚʘʜʘʤʠ. ʊʘʢʦʞ, ʙʘʛʘʪʦ ʙʫʜʽʚʝʣʴ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ "ʨʦʟʫʤʥʽ" ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ 

ʦʩʚʽʪʣʝʥʥʷʤ, ʦʧʘʣʝʥʥʷʤ ʪʘ ʚʝʥʪʠʣʷʮʽʻʶ, ʱʦ ʫʩʢʣʘʜʥʶʻ ʫʤʦʚʠ ʧʨʦʞʠʚʘʥʥʷ.ɺʘʞʣʠʚʦ 

ʚʽʜʟʥʘʯʠʪʠ ʚʽʜʩʫʪʥʽʩʪʴ ʽʥʪʝʛʨʘʮʽʾ ʛʦʣʦʩʦʚʠʭ ʘʩʠʩʪʝʥʪʽʚ ʫ ʞʠʪʣʦʚʠʭ ʧʨʠʤʽʱʝʥʥʷʭ. ɻʦʣʦʩʦʚʠʡ 

ʽʥʪʝʨʬʝʡʩ ʤʦʞʝ ʩʣʫʛʫʚʘʪʠ ʟʨʫʯʥʠʤ ʟʘʩʦʙʦʤ ʢʝʨʫʚʘʥʥʷ "ʨʦʟʫʤʥʠʤ ʙʫʜʠʥʢʦʤ" ʙʝʟ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʤʘʨʪʬʦʥʘ ʯʠ ʽʥʰʠʭ ʛʘʜʞʝʪʽʚ.ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʻ ʚʽʜʩʫʪʥʽʩʪʴ 

ʩʠʩʪʝʤ ʛʦʣʦʩʦʚʦʾ ʥʘʚʽʛʘʮʽʾ. ʋ ʥʦʚʦʙʫʜʦʚʘʭ ʥʝ ʟʘʚʞʜʠ ʚʨʘʭʦʚʫʻʪʴʩʷ ʮʷ ʩʠʩʪʝʤʘ, ʷʢʘ 

ʜʦʧʦʤʘʛʘʣʘ ʙ ʦʩʦʙʘʤ ʟ ʚʽʟʫʘʣʴʥʠʤʠ ʘʙʦ ʤʦʪʦʨʥʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʚ 

ʧʨʠʤʽʱʝʥʥʽ. 

ʋʨʘʭʫʚʘʥʥʷ ʫʩʽʭ ʮʠʭ ʘʩʧʝʢʪʽʚ ʜʦʧʦʤʦʞʝ ʧʦʢʨʘʱʠʪʠ ʷʢʽʩʪʴ ʞʠʪʪʷ ʦʩʽʙ ʟ ʦʙʤʝʞʝʥʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʪʘ ʩʧʨʠʷʪʠʤʝ ʩʪʚʦʨʝʥʥʶ ʙʽʣʴʰ ʜʦʩʪʫʧʥʦʛʦ ʪʘ ʟʨʫʯʥʦʛʦ ʞʠʪʣʘ ʜʣʷ ʚʩʽʭ. 

ɺʠʨʽʰʝʥʥʷ ʮʠʭ ʧʨʦʙʣʝʤ ʚʠʤʘʛʘʻ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ ʢʦʥʮʝʧʮʽʾ 

ɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡ (Internet of Things). ʎʝʡ ʧʽʜʭʽʜ ʧʝʨʝʜʙʘʯʘʻ ʧʽʜʢʣʶʯʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʧʨʠʩʪʨʦʾʚ ʪʘ ʩʠʩʪʝʤ ʜʦ ʤʝʨʝʞʽ ʜʣʷ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʨʫʪʠʥʥʠʭ ʧʨʦʮʝʩʽʚ. 

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʯʝʨʝʟ IoT ʤʦʞʝ ʨʝʚʦʣʶʮʽʦʥʽʟʫʚʘʪʠ ʞʠʪʣʦʚʽ ʫʤʦʚʠ. ʅʘʧʨʠʢʣʘʜ, ʩʠʩʪʝʤʠ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʚʽʜʢʨʠʚʘʥʥʷ ʜʚʝʨʝʡ ʪʘ ʚʽʢʦʥ, ʧʽʜʢʣʶʯʝʥʽ ʜʦ ɯʥʪʝʨʥʝʪʫ, ʤʦʞʫʪʴ ʨʝʘʛʫʚʘʪʠ 

ʥʘ ʟʘʟʥʘʯʝʥʽ ʧʘʨʘʤʝʪʨʠ, ʯʘʩʠ, ʚʽʜʜʘʣʝʥʽ ʯʠ ʛʦʣʦʩʦʚʽ ʢʦʤʘʥʜʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʟʨʫʯʥʠʡ ʜʦʩʪʫʧ. 

ʋʧʨʘʚʣʽʥʥʷ ʦʩʚʽʪʣʝʥʥʷʤ, ʦʧʘʣʝʥʥʷʤ ʪʘ ʚʝʥʪʠʣʷʮʽʻʶ ʯʝʨʝʟ IoT ʜʦʟʚʦʣʠʪʴ ʢʦʨʠʩʪʫʚʘʯʘʤ 

ʟʤʽʥʶʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʟʨʫʯʥʦ ʪʘ ʝʬʝʢʪʠʚʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʙʽʣʴʥʠʭ ʜʦʜʘʪʢʽʚ ʘʙʦ ʛʦʣʦʩʦʚʠʭ 

ʢʦʤʘʥʜ. ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ ʪʘ ʚʟʘʻʤʦʜʽʾ ʧʨʠʩʪʨʦʾʚ ʚʘʞʣʠʚʦ 

ʨʦʟʛʣʷʜʘʪʠ ʩʪʚʦʨʝʥʥʷ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʾ ʙʘʟʠ ʜʘʥʠʭ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʜʦʩʪʫʧʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʩʠʩʪʝʤʠ. 

III. ɺʀʉʅʆɺʂʀ ʊɸ ɸʅɸʃɯɿ 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʦʩʦʚʥʦ ʩʪʚʦʨʝʥʥʷ ʞʠʪʣʦʚʦʛʦ ʧʨʦʩʪʦʨʫ ʜʣʷ 

ʦʩʽʙ ʟ ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ, ʙʫʣʠ ʟʨʦʙʣʝʥʽ ʚʘʞʣʠʚʽ ʚʠʩʥʦʚʢʠ ʪʘ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ 

ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʩʧʨʘʚ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʞʠʪʣʦʚʠʭ ʫʤʦʚ ʜʣʷ ʦʩʽʙ ʟ ʦʙʤʝʞʝʥʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʦʶ, ʦʩʦʙʣʠʚʦ ʚ ʢʦʥʪʝʢʩʪʽ ʟʙʽʣʴʰʝʥʥʷ ʾʭʥʴʦʾ ʢʽʣʴʢʦʩʪʽ 

ʚʥʘʩʣʽʜʦʢ ʚʽʡʩʴʢʦʚʦʛʦ ʢʦʥʬʣʽʢʪʫ. ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ ʽʟ ʩʝʨʡʦʟʥʠʤʠ ʪʨʘʚʤʘʤʠ ʪʘ 

ʬʽʟʠʯʥʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ ʟʥʘʯʥʦ ʟʨʦʩʣʘ, ʩʪʘʚʣʷʯʠ ʧʽʜ ʩʫʤʥʽʚ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʫʯʘʩʥʠʭ 

ʞʠʪʣʦʚʠʭ ʫʤʦʚ ʜʣʷ ʮʽʻʾ ʛʨʫʧʠ ʥʘʩʝʣʝʥʥʷ. 

ɺʽʜʩʫʪʥʽʩʪʴ ʪʝʭʥʽʯʥʠʭ ʽʥʥʦʚʘʮʽʡ ʫ ʙʘʛʘʪʴʦʭ ʙʫʜʽʚʣʷʭ ʩʪʘʻ ʦʩʥʦʚʥʦʶ ʧʝʨʝʰʢʦʜʦʶ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʬʦʨʪʫ ʪʘ ʩʘʤʦʩʪʽʡʥʦʩʪʽ ʦʩʽʙ ʟ ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ. ɺ ʙʫʜʠʥʢʘʭ ʥʝ 

ʚʨʘʭʦʚʫʶʪʴʩʷ ʚʘʞʣʠʚʽ ʘʩʧʝʢʪʠ, ʪʘʢʽ ʷʢ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʚʽʜʢʨʠʚʘʥʥʷ ʜʚʝʨʝʡ ʪʘ ʚʽʢʦʥ, ʩʠʩʪʝʤʠ 

"ʨʦʟʫʤʥʦʛʦ" ʫʧʨʘʚʣʽʥʥʷ ʦʩʚʽʪʣʝʥʥʷʤ, ʦʧʘʣʝʥʥʷʤ ʪʘ ʚʝʥʪʠʣʷʮʽʻʶ, ʘ ʪʘʢʦʞ ʽʥʪʝʛʨʘʮʽʷ 

ʛʦʣʦʩʦʚʠʭ ʘʩʠʩʪʝʥʪʽʚ ʪʘ ʩʠʩʪʝʤ ʛʦʣʦʩʦʚʦʾ ʥʘʚʽʛʘʮʽʾ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʘʥʘʣʽʟʫ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʽʡ, ʟʦʢʨʝʤʘ ʢʦʥʮʝʧʮʽʾ ɯʥʪʝʨʥʝʪʫ 

ʨʝʯʝʡ (IoT), ʚʠʷʚʣʷʻʪʴʩʷ ʢʣʶʯʦʚʠʤ ʢʨʦʢʦʤ ʫ ʧʦʣʽʧʰʝʥʥʽ ʞʠʪʣʦʚʠʭ ʫʤʦʚ ʜʣʷ ʦʩʽʙ ʟ 



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ. ʉʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʟʚ'ʷʟʢʫ ʯʝʨʝʟ IoT ʤʦʞʫʪʴ ʟʥʘʯʥʦ 

ʧʦʣʝʛʰʠʪʠ ʧʦʚʩʷʢʜʝʥʥʽ ʦʙʦʚ'ʷʟʢʠ ʪʘ ʩʪʚʦʨʠʪʠ ʙʽʣʴʰ ʜʦʩʪʫʧʥʝ ʪʘ ʢʦʤʬʦʨʪʥʝ ʩʝʨʝʜʦʚʠʱʝ. 

IV. ʆɹɻʆɺʆʈɽʅʅʗ ʊɸ ɺʀʉʅʆɺʂʀ 

ʋ ʚʠʩʥʦʚʢʘʭ ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʥʦʚʘʮʽʡ ʫ 

ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʘʭ ʤʦʞʝ ʚʠʨʽʰʠʪʠ ʥʠʟʢʫ ʧʨʦʙʣʝʤ, ʟ ʷʢʠʤʠ ʩʪʠʢʘʶʪʴʩʷ ʦʩʦʙʠ ʟ ʽʥʚʘʣʽʜʥʽʩʪʶ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʨʝʞʝʚʠʭ ʩʠʩʪʝʤ ʪʘ ʽʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʝ ʩʪʘʪʠ ʢʣʶʯʦʚʠʤ ʯʠʥʥʠʢʦʤ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʽʥʢʣʶʟʠʚʥʦʛʦ ʞʠʪʣʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʩʧʨʠʷʶʯʠ ʘʜʘʧʪʘʮʽʾ ʪʘ ʧʦʢʨʘʱʝʥʥʶ ʷʢʦʩʪʽ 

ʞʠʪʪʷ ʜʘʥʦʾ ʛʨʫʧʠ ʥʘʩʝʣʝʥʥʷ. 

ʇʆɼʗʂʀ 

ʑʠʨʦ ʚʜʷʯʥʠʡ ʂʠʾʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʫ ʟʘ ʤʦʞʣʠʚʽʩʪʴ ʘʢʪʠʚʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʪʘ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɺʝʣʠʢʘ ʧʦʜʷʢʘ ʚʠʩʣʦʚʣʶʻʪʴʩʷ ʟʘ ʧʨʦʬʝʩʽʦʥʘʣʽʟʤ 

ʚʠʢʣʘʜʘʯʽʚ ʪʘ ʚʠʩʦʢʫ ʧʽʜʪʨʠʤʢʫ. ʎʝʡ ʫʥʽʚʝʨʩʠʪʝʪ ʥʝ ʪʽʣʴʢʠ ʥʘʚʯʘʣʴʥʠʡ ʟʘʢʣʘʜ, ʘʣʝ ʡ ʤʽʩʮʝ, 

ʜʝ ʬʦʨʤʫʶʪʴʩʷ ʥʦʚʽ ʽʜʝʾ ʪʘ ʨʦʟʚʠʚʘʻʪʴʩʷ ʢʨʝʘʪʠʚʥʠʡ ʧʽʜʭʽʜ ʜʦ ʥʘʫʢʠ ʽ ʪʝʭʥʦʣʦʛʽʡ. ɼʷʢʫʶ ʟʘ 

ʚʘʛʦʤʠʡ ʚʥʝʩʦʢ ʫ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ ʪʘ ʧʨʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʩʧʨʦʱʝʥʥʷ ʧʦʚʩʷʢʜʝʥʥʠʭ ʩʧʨʘʚ. 
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ʄɸɻɸɿʀʅ ʇʂ ʊɸ ʇʂ-ʇɽʈʀʌɽʈɯɰ 

ɸʥʜʨʽʡ ʉʪʘʚʥʽʯʝʥʢʦ1, ɸʥʜʨʽʡ ʆʥʠʱʝʥʢʦ2 

 
1Cʪʫʜʝʥʪ, ʂʘʬʝʜʨʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

E-mail: stavnychenkoa@fit.knu.ua 
2ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʪʝʭʥʦʣʦʛʽʡ, ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ORCID: 0000-0003-1217-5724 

E-mail: onyshchenkoa@fit.knu.ua 
 

 

ɸʥʦʪʘʮʽʷ. ʋ ʨʦʙʦʪʽ ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ 

ʨʦʙʦʪʫ ʽʥʪʝʨʥʝʪ ʤʘʛʘʟʠʥʫ ʢʦʤʧôʶʪʝʨʽʚ ʪʘ ʧʝʨʠʬʝʨʽʾ ʜʣʷ ʇʂ ʽ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ 

ʟʘʜʘʯʽ: ɺʝʜʝʥʥʷ ʜʘʥʠʭ ʧʦ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤ ʪʘ ʧʨʦʜʘʚʮʷʤ-ʢʦʥʩʫʣʴʪʘʥʪʽʚ ʪʦʚʘʨʽʚ. ɺʝʜʝʥʥʷ 

ʜʘʥʠʭ ʧʦ ʪʦʚʘʨʘʤ, ʧʦʩʪʘʯʘʥʥʷʤ ʪʘ ʧʨʦʜʘʞʫ ʚʠʙʨʘʥʠʭ ʪʦʚʘʨʽʚ. ʆʨʛʘʥʽʟʘʮʽʷ ʦʬʦʨʤʣʝʥʥʷ 

ʟʘʤʦʚʣʝʥʴ ʥʘ ʧʦʩʪʘʯʘʥʥʷ ʪʦʚʘʨʽʚ, ʟʘʧʠʩ ʾʭ ʜʦ ʙʘʟʠ ʜʘʥʠʭ ʪʘ ʘʚʪʦʤʘʪʠʯʥʝ ʬʦʨʤʫʚʘʥʥʷ ʯʝʢʽʚ. 

ʆʨʛʘʥʽʟʘʮʽʷ ʧʨʦʜʘʞʫ ʪʦʚʘʨʽʚ, ʟʘʧʠʩ ʾʭ ʜʦ ʙʘʟʠ ʜʘʥʠʭ ʪʘ ʘʚʪʦʤʘʪʠʯʥʝ ʬʦʨʤʫʚʘʥʥʷ ʯʝʢʽʚ. 

ɸʚʪʦʤʘʪʠʟʦʚʘʥʝ ʬʦʨʤʫʚʘʥʥʷ ʟʚʽʪʽʚ ʪʘ ʾʭ ʝʢʩʧʦʨʪ ʚ MS Excel ʪʘ HTML: ʟʚʽʪ ʧʦ ʟʘʣʠʰʢʘʤ 

ʪʦʚʘʨʽʚ; ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʧʨʦʜʘʚʮʽʚ;ʬʽʥʘʥʩʦʚʽ ʧʽʜʩʫʤʢʠ ʟʘ ʦʙʨʘʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʉʋɹɼ, ADO .NET. 
 

 

I. ɺʉʊʋʇ 

ʅʘ ʩʴʦʛʦʜʥʽ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʨʦʙʦʪʠ ʽʥʪʝʨʥʝʪ ʤʘʛʘʟʠʥʫ ʢʦʤʧôʶʪʝʨʽʚ ʪʘ ʾʭ ʢʦʤʧʣʝʢʪʫʶʯʠʭ 

ʥʘʙʫʚʘʻ ʙʽʣʴʰ ʰʠʨʦʢʦʛʦ ʟʥʘʯʝʥʥʷ. ʈʦʟʨʦʙʢʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʝʜʝʥʥʷ ʙʘʟʠ ʜʘʥʠʭ ʧʨʦʜʘʞʫ 

ʪʦʚʘʨʽʚ ʤʘʛʘʟʠʥʫ ʻ ʧʦʯʘʪʢʦʚʠʤ ʝʪʘʧʦʤ ʩʪʚʦʨʝʥʥʷ ʙʽʣʴʰ ʰʠʨʦʢʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʷʢʝ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʧʨʦʜʘʞʫ ʪʦʚʘʨʽʚ ʫ ʙʫʜʴ-ʷʢʠʭ ʤʘʛʘʟʠʥʘʭ ʟ ʚʠʚʝʜʝʥʥʷʤ 

ʜʦʚʽʣʴʥʦʾ ʪʘ ʟʚʽʪʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ. ʆʩʢʽʣʴʢʠ ʜʞʝʨʝʣʦʤ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʚʠʤʦʛʠ ʜʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʻ ʮʽʣʽ ʽ ʟʘʚʜʘʥʥʷ ʩʠʩʪʝʤʠ, ʷʢʽ ʬʦʨʤʫʣʶʻ ʟʘʤʦʚʥʠʢ, 

ʜʣʷ ʦʜʥʦʟʥʘʯʥʦʛʦ ʾʭ ʨʦʟʫʤʽʥʥʷ ʨʦʟʨʦʙʥʠʢʫ ʩʠʩʪʝʤʠ ʥʝʦʙʭʽʜʥʦ ʾʭ ʨʝʪʝʣʴʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ.  

ɹʫʜʴ-ʷʢʦʤʫ ʢʝʨʽʚʥʠʢʫ ʚʘʞʣʠʚʦ ʦʧʝʨʘʪʠʚʥʦ ʦʪʨʠʤʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʦʙʦʪʫ 

ʤʘʛʘʟʠʥʫ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʪʦʨʛʦʚʠʭ ʪʦʯʦʢ, ʬʦʨʤʫʚʘʪʠ ʘʥʘʣʽʪʠʯʥʽ ʟʚʽʪʠ ʧʦ 

ʨʦʙʦʪʽ ʤʘʛʘʟʠʥʫ ʽ ʪʦʨʛʦʚʦʾ ʤʝʨʝʞʽ, ʧʣʘʥʫʚʘʪʠ ʽ ʘʥʘʣʽʟʫʚʘʪʠ ʨʝʢʣʘʤʥʽ ʘʢʮʽʾ ʽ ʨʦʟʧʨʦʜʘʞʽ, 

ʦʧʪʠʤʽʟʫʚʘʪʠ ʘʩʦʨʪʠʤʝʥʪ ʽ ʪʦʚʘʨʥʽ ʟʘʧʘʩʠ ʚ ʤʘʛʘʟʠʥʘʭ ʽ ʥʘ ʩʢʣʘʜʘʭ. 

ʅʝʦʙʭʽʜʥʽʩʪʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʨʽʟʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʯʥʠʭ ʚʠʪʨʘʪ ʨʦʙʦʯʦʛʦ 

ʯʘʩʫ ʽ ʚʠʢʦʥʘʥʥʷ ʙʝʟʣʽʯʽ ʜʦʜʘʪʢʦʚʠʭ ʨʫʪʠʥʥʠʭ ʦʧʝʨʘʮʽʡ, ʻ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʧʨʠ 

ʚʠʢʦʥʘʥʥʽ ʟʘʤʦʚʣʝʥʴ ʥʘ ʧʦʩʪʘʯʘʥʥʷ ʪʦʚʘʨʽʚ, ʘ ʪʘʢʦʞ ʦʨʛʘʥʽʟʘʮʽʷ ʾʭ ʧʨʦʜʘʞʫ. 

II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ 

ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ 

ʨʦʙʦʪʫ ʽʥʪʝʨʥʝʪ ʤʘʛʘʟʠʥʫ ʢʦʤʧôʶʪʝʨʽʚ ʪʘ ʜʦʟʚʦʣʷʻ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ ʟʘʜʘʯʽ: 

ɺʝʜʝʥʥʷ ʜʘʥʠʭ ʧʦ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤ ʪʘ ʧʨʦʜʘʚʮʷʤ-ʢʦʥʩʫʣʴʪʘʥʪʽʚ ʪʦʚʘʨʽʚ. 

ɺʝʜʝʥʥʷ ʜʘʥʠʭ ʧʦ ʪʦʚʘʨʘʤ, ʧʦʩʪʘʯʘʥʥʷʤ ʪʘ ʧʨʦʜʘʞʫ ʚʠʙʨʘʥʠʭ ʪʦʚʘʨʽʚ. 

ʆʨʛʘʥʽʟʘʮʽʷ ʦʬʦʨʤʣʝʥʥʷ ʟʘʤʦʚʣʝʥʴ ʥʘ ʧʦʩʪʘʯʘʥʥʷ ʪʦʚʘʨʽʚ, ʟʘʧʠʩ ʾʭ ʜʦ ʙʘʟʠ ʜʘʥʠʭ ʪʘ 

ʘʚʪʦʤʘʪʠʯʥʝ ʬʦʨʤʫʚʘʥʥʷ ʯʝʢʽʚ. 



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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ʆʨʛʘʥʽʟʘʮʽʷ ʧʨʦʜʘʞʫ ʪʦʚʘʨʽʚ, ʟʘʧʠʩ ʾʭ ʜʦ ʙʘʟʠ ʜʘʥʠʭ ʪʘ ʘʚʪʦʤʘʪʠʯʥʝ ʬʦʨʤʫʚʘʥʥʷ ʯʝʢʽʚ. 

ɸʚʪʦʤʘʪʠʟʦʚʘʥʝ ʬʦʨʤʫʚʘʥʥʷ ʟʚʽʪʽʚ ʪʘ ʾʭ ʝʢʩʧʦʨʪ ʚ MS Excel ʪʘ HTML: 

- ʟʚʽʪ ʧʦ ʟʘʣʠʰʢʘʤ ʪʦʚʘʨʽʚ; 

- ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʧʨʦʜʘʚʮʽʚ; 

- ʬʽʥʘʥʩʦʚʽ ʧʽʜʩʫʤʢʠ ʟʘ ʦʙʨʘʥʠʡ ʧʝʨʽʦʜ ʯʘʩʫ. 

ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʟʨʦʙʣʝʥʦ ʥʘ ʤʦʚʽ C# ʩʝʨʝʜʦʚʠʱʘ Visual Studio 2019 ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʝʭʥʦʣʦʛʽʾ ADO .NET ʜʣʷ ʦʙʨʦʙʢʠ ʙʘʟ ʜʘʥʠʭ. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʨʝʢʦʤʝʥʜʫʶʪʴʩʷ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʽʥʪʝʨʥʝʪ ʤʘʛʘʟʠʥʘʭ ʪʘ ʤʘʛʘʟʠʥʘʭ 

ʧʦʙʫʪʦʚʦʾ ʪʝʭʥʽʢʠ. 

III. ʈɽɿʋʃʔʊɸʊʀ ʊɸ ɸʅɸʃɯɿ 

ɺʩʽ ʚʠʢʦʨʠʩʪʘʥʽ ʜʘʥʽ ʪʘ ʤʝʪʦʜʠ ʜʝʪʘʣʴʥʦ ʨʦʟʛʣʷʥʫʪʽ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʮʽʣʝʡ 

ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʨʦʟʨʦʙʢʠ  ɯʥʪʝʨʥʝʪ ʤʘʛʘʟʠʥʫ , ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʦʥʽʪʦʨʠʥʛʫ 

ʜʘʥʠʭ ʪʘ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʙʽʣʴʰʦʩʪʽ ʩʠʩʪʝʤ. 

 ɺʠʙʨʘʥʦ ʦʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʦʙʫʜʦʚʘʥʦ ʩʪʨʫʢʪʫʨʥʫ ʩʭʝʤʫ ʧʽʜʧʨʠʻʤʩʪʚʘ, 

ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʬʫʥʢʮʽʾ ʪʘ ʟʘʜʘʯʽ ʩʪʨʫʢʪʫʨʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʦʧʠʩʘʥʦ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʧʽʜʨʦʟʜʽʣʘʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʦʛʣʷʥʫʪʦ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʘʥʘʣʦʛʠ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʥʢʫ, ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʧʦʩʪʘʚʣʝʥʽ ʟʘʜʘʯʽ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʚʠʢʦʥʘʥʥʷ 

ʢʫʨʩʦʚʦʾ ʨʦʙʦʪʠ. ʆʧʠʩʘʥʦ ʪʘ ʟʦʙʨʘʞʝʥʦ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ ʚ ʥʦʪʘʮʽʷʭ BPMN, 

IDEF0, IDEF3, DFD, ʱʦ ʜʦʟʚʦʣʠʣʦ ʚʽʜʪʚʦʨʠʪʠ ʢʣʶʯʦʚʽ ʧʨʦʮʝʩʠ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ 

ʢʦʥʪʝʢʩʪʥʠʭ ʜʽʘʛʨʘʤʘʭ. ʇʦʙʫʜʦʚʘʥʦ ʪʘ ʦʧʠʩʘʥʦ ʥʘʩʪʫʧʥʽ ʜʽʘʛʨʘʤʠ ʚ ʥʦʪʘʮʽʾ UML: ʜʽʘʛʨʘʤʘ 

ʧʨʝʮʝʜʝʥʪʽʚ, ʜʽʘʛʨʘʤʘ ʜʽʷʣʴʥʦʩʪʽ, ʜʽʘʛʨʘʤʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 

ʅʘʚʝʜʝʥʦ ʢʦʥʮʝʧʪʫʘʣʴʥʫ ʩʭʝʤʦ ʪʘ ʨʦʟʨʦʙʣʝʥʦ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʚôʷʟʢʠ. ʅʘʚʝʜʝʥʦ 

ʩʪʨʫʢʪʫʨʫ ʪʘʙʣʠʮʴ ʙʘʟʠ ʜʘʥʠʭ ʪʘ ʟʘʛʘʣʴʥʫ ʩʭʝʤʫ ʙʘʟʠ ʜʘʥʠʭ, ʷʢʘ ʜʝʤʦʥʩʪʨʫʻ ʨʝʣʷʮʽʡʥʽ 

ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʪʘʙʣʠʮʷʤʠ. ʂʨʽʤ ʪʦʛʦ, ʨʦʟʨʦʙʣʝʥʽ ʜʽʘʛʨʘʤʠ ʢʣʘʩʽʚ ʜʘʥʦʾ ʧʨʦʛʨʘʤʥʦʾ 

ʩʠʩʪʝʤʠ. ʅʘʚʝʜʝʥʦ ʨʝʘʣʽʟʘʮʽʶ ʧʨʦʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʪʝʨʥʝʪ-ʤʘʛʘʟʠʥʫ ʧʨʦʜʘʞʫ 

ʢʦʤʧôʶʪʝʨʽʚ ʪʘ ʾʭ ʢʦʤʧʣʝʢʪʫʶʯʠʭ ʥʘ ʤʦʚʽ C# ʫ ʩʝʨʝʜʦʚʠʱʽ Microsoft Visual Studio 2019. 

ʈʦʟʨʦʙʣʝʥʦ ʫʥʽʚʝʨʩʘʣʴʥʽ ʬʫʥʢʮʽʾ ʝʢʩʧʦʨʪʫ ʜʘʥʠʭ ʫ MS Excel ʪʘ HTML, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 

ʝʢʩʧʦʨʪʫʚʘʪʠ ʙʫʜʴ-ʷʢʫ ʟʚʽʪʥʫ ʽʥʬʦʨʤʘʮʽʶ ʫ ʜʘʥʽ ʬʦʨʤʘʪʠ. 

ʅʘʚʝʜʝʥʦ ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʘ ʩʘʤʝ:  

-ɺʝʜʝʥʥʷ ʜʘʥʠʭ ʧʦ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤ ʪʘ ʧʨʦʜʘʚʮʷʤ ʪʦʚʘʨʽʚ;  

-ɺʝʜʝʥʥʷ ʜʘʥʠʭ ʧʦ ʪʦʚʘʨʘʤ, ʧʦʩʪʘʯʘʥʥʷʤ ʪʘ ʧʨʦʜʘʞʫ ʚʠʙʨʘʥʠʭ ʪʦʚʘʨʽʚ. 

-ʆʨʛʘʥʽʟʘʮʽʷ ʦʬʦʨʤʣʝʥʥʷ ʟʘʤʦʚʣʝʥʴ ʥʘ ʧʦʩʪʘʯʘʥʥʷ ʪʦʚʘʨʽʚ, ʟʘʧʠʩ ʾʭ ʜʦ ʙʘʟʠ ʜʘʥʠʭ ʪʘ 

ʘʚʪʦʤʘʪʠʯʥʝ ʬʦʨʤʫʚʘʥʥʷ ʯʝʢʽʚ. 

-ʆʨʛʘʥʽʟʘʮʽʷ ʧʨʦʜʘʞʫ ʪʦʚʘʨʽʚ, ʟʘʧʠʩ ʾʭ ʜʦ ʙʘʟʠ ʜʘʥʠʭ ʪʘ ʘʚʪʦʤʘʪʠʯʥʝ ʬʦʨʤʫʚʘʥʥʷ ʯʝʢʽʚ. 

IV. ʆɹɻʆɺʆʈɽʅʅʗ ʊɸ ɺʀʉʅʆɺʂʀ 

ʋ ʭʦʜʽ ʚʠʢʦʥʘʥʥʷ ʜʘʥʦʾ ʨʦʙʦʪʠ ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʥʘʩʪʫʧʥʽ ʟʘʜʘʯʽ: 

1.ʈʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʨʦʙʦʪʠ ʽʥʪʝʨʥʝʪ ʤʘʛʘʟʠʥʫ. 

2.ɺʠʢʦʨʠʩʪʘʥʦ ʦʩʥʦʚʥʽ ʢʣʘʩʠ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ADO.Net ʜʣʷ ʦʙʨʦʙʢʠ ʙʘʟ ʜʘʥʠʭ. 

3.ʈʦʟʨʦʙʣʝʥʦ ʪʘ ʩʪʚʦʨʝʥʦ ʚʽʟʫʘʣʴʥʽ ʢʣʘʩʠ, ʘ ʩʘʤʝ: 

3.1.Form1 ï ʛʦʣʦʚʥʘ ʬʦʨʤʘ ʧʨʦʛʨʘʤʠ, ʚ ʷʢʽʡ ʟʙʝʨʽʛʘʻʪʴʩʷ ʦʙôʻʢʪ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʙʘʟʠ 

ʜʘʥʠʭ conn ʪʠʧʫ OleDBConnection.  

3.2.Form2 ï ʬʦʨʤʘ ʚʝʜʝʥʥʷ ʜʦʚʽʜʥʠʢʽʚ ʪʘʙʣʠʮʴ ʙʘʟʠ ʜʘʥʠʭ: ʧʦʩʪʘʯʘʣʴʥʠʢʠ, ʧʨʦʜʘʚʮʽ.  

3.3.Form3 ï ʬʦʨʤʘ ʚʝʜʝʥʥʷ ʜʘʥʠʭ: ʪʦʚʘʨʠ, ʧʦʩʪʘʯʘʥʥʷ, ʧʨʦʜʘʞ. 

3.4.Form4 ï ʬʦʨʤʘ ʝʢʩʧʦʨʪʫ ʜʘʥʠʭ ʚ ʬʦʨʤʘʪ HTML..  

3.5.Form5 ï ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʨʦʟʨʦʙʥʠʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ.  
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3.6.Form6 ï ʬʦʨʤʘ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʟʘʤʦʚʣʝʥʴ ʪʦʚʘʨʽʚ ʪʘ ʟʘʧʠʩʫ ʾʭ ʜʦ ʙʘʟʠ ʜʘʥʠʭ. 

3.7.Form7 ï ʬʦʨʤʘ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʦʙʣʽʢʫ ʧʨʦʜʘʞʽʚ ʪʦʚʘʨʽʚ. 

3.8.Form8 ï ʬʦʨʤʘ, ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʬʽʥʘʥʩʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟʘ ʧʝʚʥʠʡ 

ʧʨʦʤʽʞʦʢ ʯʘʩʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʚʠʙʦʨʦʤ ʧʦʯʘʪʢʦʚʦʾ ʪʘ ʢʽʥʮʝʚʦʾ ʜʘʪ ʧʨʦʜʘʞʫ ʪʦʚʘʨʽʚ. 
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Abstract. The object of the study is a model of assistance to cyber criminalists with the study and 

development of artificial intelligence. The research is important to improve the work of cyber 

forensics with the program and updated data. The paper analyzed the relevance and market of 

artificial intelligence. A model has been developed to help cyber forensics. It is proposed to use 

online virus libraries to update the data of the artificial intelligence program. The advantages and 

disadvantages of the model were analyzed. 

Keywords: Forensics, artificial intelligence, cyber attacks, instruction, model. 
 

 

I. INTRODUCTION 

In today's technological era, attempted cyber attacks are a daily occurrence for every company 

and government. In 2023, 2,814 known cyber attacks were published [1]. This is more than 8 

million stolen data records of enterprises. Out of many hacking attempts, there is a chance that one 

of the attempts will be successful. And the security of customer data is critical for many companies. 

Especially for companies in countries where data security regulations are paramount. And there are 

data security standards that companies must implement. When a data breach is successful, 

companies and courts need computer forensics. Forensics collects legally permitted device and 

personnel data. Forensic experts are investigating the case by checking networks, online 

conversations, device history etc. 

The development of artificial intelligence for cyber forensics is a popular topic among 

academics. For example, an analysis of the effectiveness of artificial intelligence was carried out 

using the Multi-Agent Digital Investigation Tool Kit (MADIK) [2]. This technology tested the 

virtual machine in 16 minutes. Although there are technologies for automatic analysis of devices, 

there are not sufficient conditions for understanding the work of artificial intelligence. There are 

still needs for updated reliable information. 

Therefore, the object of research was the system of using artificial intelligence. The goal is to 

create models to help forensics better understand the results and provide artificial intelligence with 

updated information. 

II. DATA AND METHODS  

The following solutions are offered to solve the problem of updating information. Using the 

online archive of virus attacks and seeking help from universities. Online archives have all recorded 

viruses and are available for testing. Thus, companies and manufacturers are developing new 

methods of protecting devices. Turning to universities for help, there is a possibility of interest and 

cooperation for joint development. A model was created to assist forensics and update data Figure 

1. 

The main idea of this model is to create a report, update the knowledge of the artificial 

intelligence program and create instructions. This manual describes the operation of the program, 
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how to use it, and an explanation of the program report. The instruction is constantly updated with 

each change of the mine in the artificial intelligence program. The instructions should have updated 

information on viruses and how the program displays them. The report should be clear, accessible 

and with up-to-date data. Collected data and their display must be subject to legislation. 

 
Figure 1. Cyber forensics assist model  

III. RESULTS AND ANALYSIS  

After the development of the model, the advantages and disadvantages of the model were 

reviewed. The main advantage of the model is constantly updated program information. 

Cooperation with universities provides an opportunity to develop the program and other issues 

related to security. This provides an opportunity to review the problem from different views and 

experiences of scientists. 

The disadvantages are the dependence on the agreement of the program developers and 

relations with universities. For example, levels of access to the program, confidentiality of 

information and subordination of the operation of the program in accordance with the law. 

IV. DISCUSSION AND CONCLUSION 

A model was developed to support cyber forensics. The model focuses on using help from 

universities and online libraries. The model offers opportunities in the development of instructions 

for using the artificial intelligence program and reporting the results. This method needs further 

development of security issues, methods of cooperation between universities, methods of reporting 

results in an accessible form. 
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Abstract. This paper explores the implementation and advantages of Network Function 

Virtualization (NFV) within the telecommunications sector, focusing on critical infrastructure 

operators. It details the transition from traditional network architectures to NFV, highlighting the 

system's topology, distributed nature, and integration with existing telecommunications 

infrastructure. The discussion includes an overview of virtualized network functions (VNFs), 

management and orchestration (MANO) frameworks, and the system's impact on scalability, 

flexibility, and operational efficiency. The study emphasizes NFV's role in enhancing network 

service delivery, reducing operational costs, and supporting the dynamic demands of modern 

telecommunications services. 
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I. INTRODUCTION 

Telecommunications operators play a pivotal role as critical infrastructure in todayôs 

interconnected world. Their significance extends far beyond providing connectivity; they are 

fundamental to the functioning of society, impacting national security, economic stability, and 

public safety. The uninterrupted operation of telecommunications networks enables government 

agencies to coordinate national defense activities, financial institutions to execute transactions, and 

emergency services to respond to crises swiftly. 

The importance of telecommunications as critical infrastructure also makes it a prime target 

for cyber threats. The landscape of these threats is ever-evolving, with adversaries ranging from 

individual hackers to sophisticated state-sponsored entities. Cyber attacks on telecommunications 

infrastructure can lead to the disruption of services, theft of sensitive information, and even 

compromise national security by intercepting or sabotaging communications. The potential for such 

threats to disrupt economic activities is significant, as demonstrated by past incidents where attacks 

on telecommunications providers led to financial losses for businesses and consumers alike. 

Given these risks, the need for robust information system protection within 

telecommunications operators cannot be overstated. Ensuring the security of these systems involves 

not only safeguarding the integrity, availability, and confidentiality of the data they carry but also 

protecting the infrastructure itself from attacks that could disrupt its operation. This requires a 

comprehensive security strategy that encompasses physical security, cyber defense mechanisms, 
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and resilience planning to mitigate the impact of any successful attacks. As telecommunications 

networks become increasingly complex and integral to every aspect of society, the imperative for 

advanced security measures and constant vigilance against cyber threats becomes ever more critical. 

II. DATA AND METHODOLOGY  

The evolution of telecommunications networks from traditional, hardware-dependent 

architectures to more flexible, software-defined solutions marks a significant shift in the approach 

to network management and operation. This transformation is driven by the need for greater agility, 

scalability, and cost-efficiency in response to the rapidly changing demands of digital services and 

applications. 

Traditional Networks: Initially, telecommunications networks were built on hardware-centric 

models, where specific physical devices (such as routers, switches, and firewalls) were dedicated to 

particular network functions. This architecture, while stable and reliable, was inherently inflexible. 

Scaling up or modifying services often required manual intervention, significant capital investment 

in new hardware, and prolonged deployment times.Evolution to Software-Defined Networking 

(SDN): Software-Defined Networking (SDN) emerged as a revolutionary approach to overcome the 

limitations of traditional network architectures. SDN decouples the network's control plane (the 

decision-making element) from the data plane (the element that forwards traffic), allowing for 

centralized network management and control. 

Introduction of Network Function Virtualization (NFV): Building on the principles of SDN, 

Network Function Virtualization (NFV) represents a further evolution in network design and 

operation. NFV focuses on decoupling network functions from the physical devices on which they 

run. Instead, functions such as routing, load balancing, and firewalls are implemented in software 

that can run on standardized hardware platforms. This allows for the dynamic deployment and 

scaling of network services as virtualized functions, independent of underlying hardware. 

NFV enables telecommunications operators to: 

¶ Reduce Costs: By minimizing the need for specialized hardware and allowing for the use of 

commodity servers, storage, and switches. 

¶ Increase Agility: By facilitating rapid deployment and scaling of network services to meet 

changing demand. 

¶ Enhance Flexibility: By enabling network services to be moved, modified, and managed 

easily in response to evolving network requirements. 

The combination of SDN and NFV technologies has paved the way for more adaptable, 

efficient, and scalable telecommunications networks.  

III. RESULTS AND ANALYSIS  

Network Function Virtualization (NFV) significantly enhances the agility and scalability of 

telecommunications infrastructure by abstracting network functions from proprietary hardware 

devices, allowing these functions to be run on standardized virtual machines across various 

locations and environments. This shift has several key implications: 

¶ Rapid Deployment and Scaling: NFV enables telecommunications operators to quickly launch 

new network services and scale existing ones without the need for new physical 

infrastructure. Services can be deployed, scaled up, or scaled down in response to demand 

fluctuations, practically in real time. 

¶ Resource Optimization: By virtualizing network functions, resources can be dynamically 

allocated and reallocated based on current needs, optimizing the utilization of the underlying 

physical infrastructure. 
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¶ Innovation and Experimentation: The flexibility offered by NFV allows operators to 

experiment with new services and configurations with minimal risk and cost, accelerating 

innovation and the introduction of new technologies and services. 

¶ Geographical Independence: Virtualized network functions (VNFs) can be deployed 

anywhere in the network, whether in data centers, in the cloud, or at the network edge, 

enhancing service delivery and user experience. 

IV. DISCUSSION AND CONCLUSION 

Network Function Virtualization (NFV) offers transformative potential for enhancing the 

security posture of telecommunications operators through several key capabilities. Below, we 

explore these capabilities and their impact on security, along with illustrative examples of 

successful NFV implementations. Telef·nica, a global telecommunications company, implemented 

its NFV infrastructure, UNICA, to enhance network flexibility and efficiency. As part of this 

initiative, Telef·nica leveraged NFV for dynamic security service chaining, enabling the company 

to deploy and manage security services more effectively across its global network.  

AT&T's Network Security Function Virtualization: AT&T has been a pioneer in integrating 

NFV with its SDN-enabled network, aiming to create a more flexible and responsive network 

architecture. By deploying virtualized security functions, AT&T has enhanced its ability to 

dynamically adjust its security posture, scaling and deploying new security services rapidly in 

response to changing threat landscapes. 

These examples demonstrate NFV's potential to transform the security landscape for 

telecommunications operators, offering the agility, scalability, and visibility needed to protect 

against today's dynamic cyber threats. Through the strategic deployment of NFV, operators can not 

only enhance their security posture but also improve operational efficiency and service delivery. 
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ɸʥʦʪʘʮʽʷ. ɺ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʦ ʧʽʜʭʽʜ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʚʨʘʟʣʠʚʦʩʪʝʡ ʜʦ ʢʽʙʝʨʘʪʘʢ ʧʦ 

ʙʽʥʘʨʥʦʤʫ ʢʦʜʫ ʧʨʦʛʨʘʤ. ɿʘʩʪʦʩʦʚʫʶʪʴʩʷ ʬʦʨʤʘʣʴʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʧʦʚʝʜʽʥʢʠ ʧʨʦʛʨʘʤʠ ʪʘ 

ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʜʦʩʷʞʥʦʩʪʽ ʧʝʚʥʠʭ ʩʽʛʥʘʪʫʨ ʚʨʘʟʣʠʚʦʩʪʝʡ. ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ 

ʧʨʦʙʣʝʤʽ ʨʦʟʤʽʨʫ ʧʨʦʩʪʦʨʫ ʧʦʰʫʢʫ ʪʘ ʝʬʝʢʪʫ ʢʦʤʙʽʥʘʪʦʨʥʦʛʦ ʚʠʙʫʭʫ ʩʪʘʥʽʚ ʤʦʜʝʣʽ. ɼʣʷ 

ʩʢʦʨʦʯʝʥʥʷ ʨʦʟʤʽʨʫ ʤʦʜʝʣʽ ʙʫʜʫʶʪʴʩʷ ʟʚʦʨʦʪʥʽ ʰʘʨʠ ʧʦ ʛʨʘʬʫ ʧʦʪʦʢʫ ʢʝʨʫʚʘʥʥʷ ʧʨʦʛʨʘʤʠ ʟ 

ʧʝʚʥʠʤʠ ʩʧʨʦʱʝʥʥʷʤʠ ʱʦʜʦ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʢʦʥʪʝʢʩʪʽʚ ʚʠʢʣʠʢʽʚ. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʬʦʨʤʘʣʴʥʽ ʤʝʪʦʜʠ, ʩʠʤʚʦʣʴʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʢʽʙʝʨʚʨʘʟʣʠʚʦʩʪʽ. 
 

 

I. ɺʉʊʋʇ 

ɿ ʨʽʟʢʠʤ ʟʨʦʩʪʘʥʥʷʤ ʨʦʟʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʾʭ ʚ ʨʽʟʥʽ ʩʬʝʨʠ ʜʽʷʣʴʥʦʩʪʽ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʧʽʜʧʨʠʻʤʩʪʚ ʧʦʪʨʝʙʫʻ ʨʦʟʚʠʪʢʫ ʟʘʩʦʙʽʚ ʤʝʨʝʞʝʚʦʾ ʙʝʟʧʝʢʠ. ʋ ʟʚôʷʟʢʫ ʟ 

ʟʘʣʝʞʥʽʩʪʶ ʚʽʜ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʽʥʪʝʨʥʝʪ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʭʤʘʨʥʠʭ ʩʝʨʚʽʩʽʚ, ʟôʷʚʣʷʻʪʴʩʷ ʚʩʝ 

ʙʽʣʴʰʝ ʤʦʞʣʠʚʦʩʪʝʡ ʜʦ ʢʽʙʝʨʘʪʘʢ. ʋ ʮʽʡ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʦʨʤʘʣʴʥʠʭ 

ʤʝʪʦʜʽʚ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʚʨʘʟʣʠʚʦʩʪʝʡ [1] ʫ ʙʽʥʘʨʥʠʭ ʢʦʜʘʭ ʧʨʦʛʨʘʤ. 

II. ʄɽʊʆɼ ʇʆʐʋʂʋ ʂɯɹɽʈɺʈɸɿʃʀɺʆʉʊɽʁ ʅɸ ʆʉʅʆɺɯ ʌʆʈʄɸʃʔʅʀʍ ʄʆɼɽʃɽʁ 

ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʚʠʭʽʜʥʠʡ ʢʦʜ ʥʝʜʦʩʪʫʧʥʠʡ, ʘ ʧʨʦʛʨʘʤʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʙʽʥʘʨʥʠʤʠ 

ʢʦʜʘʤʠ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʠʟʘʩʝʤʙʣʶʚʘʥʥʷ, ʮʽ ʙʽʥʘʨʥʽ ʧʨʦʛʨʘʤʠ ʘʚʪʦʤʘʪʠʯʥʦ ʪʨʘʥʩʣʶʶʪʴʩʷ 

ʫ ʬʦʨʤʘʣʴʥʫ ʤʦʜʝʣʴ ʧʝʨʝʭʦʜʽʚ. ɼʘʣʽ ʜʣʷ ʧʦʰʫʢʫ ʧʦʪʝʥʮʽʡʥʠʭ ʘʪʘʢ ʙʫʜʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ 

ʤʝʪʦʜ ʩʠʤʚʦʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ʇʦʪʝʥʮʽʡʥʽ ʘʪʘʢʠ ʜʦʙʨʝ ʚʽʜʦʤʽ [2] ʽ ʜʦʩʠʪʴ ʘʜʝʢʚʘʪʥʦ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ ʫ ʬʦʨʤʘʣʴʥʠʭ ʤʦʜʝʣʷʭ. ʅʘʧʨʠʢʣʘʜ, ʧʦʩʠʣʘʥʥʷ ʥʘ ʧʘʤôʷʪʴ ʧʽʩʣʷ ʾʾ 

ʟʚʽʣʴʥʝʥʥʷ (Use After Free) ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʙʦʶ ʧʨʦʛʨʘʤʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʦʯʽʢʫʚʘʥʠʭ 

ʟʥʘʯʝʥʴ ʘʙʦ ʚʠʢʦʥʘʥʥʷ ʢʦʜʫ. ɹʝʟ ʚʪʨʘʪʠ ʟʘʛʘʣʴʥʦʩʪʽ, ʙʫʜʝʤʦ ʨʦʟʛʣʷʜʘʪʠ ʜʚʘ ʪʠʧʠ ʩʽʛʥʘʪʫʨ 

ʧʦʪʝʥʮʽʡʥʠʭ ʚʨʘʟʣʠʚʦʩʪʝʡ ï çʚʭʽʜè, ʪʦʙʪʦ ʧʦʯʘʪʦʢ ʤʦʞʣʠʚʦʾ ʘʪʘʢʠ ʪʘ çʚʠʢʦʨʠʩʪʘʥʥʷè, ʪʦʙʪʦ 

ʤʽʩʮʝ, ʜʝ ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʝ ʨʦʟʧʦʯʘʪʠʩʴ ʫʨʘʞʝʥʥʷ. ɿʘʟʚʠʯʘʡ, ʚʭʦʜʦʤ ʻ ʟʯʠʪʫʚʘʥʥʷ ʜʘʥʠʭ ʟʦʚʥʽ 

ï ʚʚʝʜʝʥʥʷ ʜʘʥʠʭ ʟ ʬʘʡʣʫ, ʢʣʘʚʽʘʪʫʨʠ, ʤʝʨʝʞʽ ʪʦʱʦ. ʋ ʢʦʜʽ ʘʩʝʤʙʣʝʨʫ ʪʘʢʘ ʩʽʛʥʘʪʫʨʘ ʤʽʩʪʠʪʴ 

mailto:oleksandr.letychevskyi@litsoft.com.ua


Proceedings  1st international scientific and practical conference çInformation Systems and Technology: Results and 
Prospectsè (IST 2024)", March 6, 2024 - K.: FIT TSNUK, 2024. 

 

 
213 

ʩʠʩʪʝʤʥʫ ʽʥʩʪʨʫʢʮʽʶ çcallè. ʉʽʛʥʘʪʫʨʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽʰʠʤʠ, 

ʥʘʧʨʠʢʣʘʜ, çmov rax,QWORD PTR [rbp-0x118]è ʘʙʦ ʧʝʚʥʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʽʥʩʪʨʫʢʮʽʡ. 

III. ʇʈʆɹʃɽʄʀ ʇʈʆʉʊʆʈʋ ʇʆʐʋʂʋ ʊɸ ʄɽʊʆɼ ʈɽɼʋʂʎɯɰ 

ʇʦʩʪʘʻ ʧʨʦʙʣʝʤʘ ʨʦʟʤʽʨʫ: ʧʦ-ʧʝʨʰʝ, ʜʦ ʘʩʝʤʙʣʝʨʥʦʛʦ ʢʦʜʫ ʧʦʧʘʜʻ ʥʝʨʝʣʝʚʘʥʪʥʠʡ ʢʦʜ, 

ʥʘʧʨʠʢʣʘʜ, ʜʦʧʦʤʽʞʥʽ ʙʽʙʣʽʦʪʝʢʠ. ʇʦ-ʜʨʫʛʝ, ʥʘʚʽʪʴ ʧʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʧʦʪʦʢʫ ʢʝʨʫʚʘʥʥʷ ʥʘ 

ʟʘʛʘʣʴʥʠʡ ʨʦʟʤʽʨ ʚʧʣʠʚʘʻ ʥʝ ʪʽʣʴʢʠ ʢʽʣʴʢʽʩʪʴ ʩʪʨʦʢ ʢʦʜʫ, ʘʣʝ ʡ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʢʦʥʪʝʢʩʪʽʚ ʩʪʝʢʫ ʚʠʢʣʠʢʽʚ. ʆʩʪʘʥʥʷ ʧʨʦʙʣʝʤʘ ʦʩʦʙʣʠʚʦ ʟʘʛʦʩʪʨʶʻ ʧʦʪʨʝʙʫ ʧʦʙʫʜʦʚʠ 

ʚʽʜʦʢʨʝʤʣʝʥʦʾ ʧʽʜʤʥʦʞʠʥʠ ʢʦʜʫ, ʨʝʣʝʚʘʥʪʥʦʾ ʜʦ ʧʝʚʥʠʭ ʧʦʪʝʥʮʽʡʥʠʭ ʚʨʘʟʣʠʚʦʩʪʝʡ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʨʦʟʤʽʨʫ ʧʨʦʩʪʦʨʫ ʧʦʰʫʢʫ ʢʽʙʝʨʘʪʘʢ ʤʠ ʽʪʝʨʘʪʠʚʥʦ ʛʝʥʝʨʫʻʤʦ 

ʤʥʦʞʠʥʫ ʰʘʨʽʚ ʤʽʞ ʩʽʛʥʘʪʫʨʘʤʠ çʚʭʽʜè ʪʘ çʚʠʢʦʨʠʩʪʘʥʥʷè. ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʰʘʨʠ 

ʧʨʝʜʩʪʘʚʣʷʪʠʤʫʪʴ ʚʝʨʭʥʶ ʘʧʨʦʢʩʠʤʘʮʽʶ ʧʦ ʧʦʪʦʢʫ ʢʝʨʫʚʘʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʟʘʩʪʦʩʦʚʫʻʤʦ 

ʧʦʰʫʢ ʫ ʛʣʠʙʠʥʫ ʥʘ ʛʨʘʬʽ ʧʦʪʦʢʫ ʢʝʨʫʚʘʥʥʷ, ʘʣʝ ʟ ʜʝʷʢʠʤʠ ʤʦʜʠʬʽʢʘʮʽʷʤʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʪʘ 

ʨʦʟʛʦʨʪʘʥʥʽ ʩʪʘʥʽʚ. ʄʠ ʙʫʜʝʤʦ ʧʨʦʜʦʚʞʫʚʘʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʝʨʝʚʽʨʢʫ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ 

ʩʪʘʥʽʚ ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʧʦʨʽʚʥʷʥʥʷ ʩʪʝʢʫ ʚʠʢʣʠʢʽʚ, ʘʣʝ ʟʤʽʥʠʤʦ ʧʨʘʚʠʣʦ ʦʙʭʦʜʫ ʧʦʚʝʜʽʥʢʠ ʪʘ 

ʨʦʟʰʠʨʠʤʦ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʪʘʥ ʦʙʭʦʜʫ ʜʚʦʤʘ ʘʪʨʠʙʫʪʘʤʠ fwd ʪʘ bwd ʷʢʽ ʤʽʩʪʠʪʠʤʫʪʴ 

ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʧʝʨʩʧʝʢʪʠʚ ʧʦʰʫʢʫ. ʊʘʢ, ʷʢʱʦ ʥʘ ʯʘʩ ʨʦʟʛʣʷʜʫ ʪʦʯʢʠ ʚʭʦʜʫ ʫ ʧʝʚʥʫ 

ʧʨʦʮʝʜʫʨʫ ʟôʷʩʫʻʪʴʩʷ, ʱʦ ʮʷ ʧʨʦʮʝʜʫʨʘ ʚʞʝ ʙʫʣʘ ʨʘʥʽʰʝ ʧʦʚʥʽʩʪʶ ʜʦʩʣʽʜʞʝʥʘ ʭʦʯʘ ʙ ʚ 

ʦʜʥʦʤʫ ʢʦʥʪʝʢʩʪʽ, ʪʘ ʚʠʢʦʥʫʻʪʴʩʷ ʭʦʯʘ ʙ ʦʜʥʘ ʟ ʫʤʦʚ: 

 ʋʤʦʚʘ 1, (ʘ) ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʫ ʨʦʟʛʦʨʪʘʥʥʽ ʰʣʷʭʫ ʥʝ ʙʫʣʦ ʞʦʜʥʦʾ ʩʽʛʥʘʪʫʨʠ çʚʭʽʜè, ʪʘ (ʙ) 

ʚʩʝʨʝʜʠʥʽ ʥʝʾ ʥʝʤʘʻ ʞʦʜʥʦʾ ʩʽʛʥʘʪʫʨʠ çʚʭʽʜè (fwd ʥʽʢʦʣʠ ʥʝ ʚʩʪʘʥʦʚʣʶʚʘʚʩʷ), ʘʙʦ ʋʤʦʚʘ 2 (ʘ) 

ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʫ ʨʦʟʛʦʨʪʘʥʥʽ ʰʣʷʭʫ ʙʫʣʘ ʩʽʛʥʘʪʫʨʘ çʚʭʽʜè, ʪʘ (ʙ) ʧʽʜ ʯʘʩ ʧʦʧʝʨʝʜʥʽʭ 

ʜʦʩʣʽʜʞʝʥʴ ʚʩʝʨʝʜʠʥʽ ʥʝʾ ʥʝ ʙʫʣʦ ʩʽʛʥʘʪʫʨʠ çʚʠʢʦʨʠʩʪʘʥʥʷè (bwd), ʪʦ ʧʨʠʡʤʘʪʠʤʝʪʴʩʷ 

ʨʽʰʝʥʥʷ ʧʨʦ ʧʝʨʝʭʽʜ ʜʦ ʥʘʩʪʫʧʥʦʾ ʟʘ ʚʠʢʣʠʢʦʤ ʧʨʦʮʝʜʫʨʠ ʽʥʩʪʨʫʢʮʽʾ, ʪʦʙʪʦ ʾʾ ʚʠʢʣʠʢ 

ʦʤʠʥʘʻʪʴʩʷ. ʇʨʠ ʮʴʦʤʫ, ʢʦʣʠ ʙʫʜʝ ʟʥʘʡʜʝʥʦ ʩʽʛʥʘʪʫʨʫ çʚʭʽʜè, ʪʦ ʜʣʷ ʚʩʽʭ ʥʘʩʪʫʧʥʠʭ ʩʪʘʥʽʚ 

ʮʴʦʛʦ ʰʣʷʭʫ ʙʫʜʝ ʚʩʪʘʥʦʚʣʝʥʠʡ ʘʪʨʠʙʫʪ fwd. ɸʥʘʣʦʛʽʯʥʦ, ʧʨʠ ʟʥʘʡʜʝʥʥʽ ʩʽʛʥʘʪʫʨʠ 

çʚʠʢʦʨʠʩʪʘʥʥʷè ʘʪʨʠʙʫʪ bwd ʙʫʜʝ ʚʩʪʘʥʦʚʣʝʥʠʡ ʜʣʷ ʚʩʽʭ ʩʪʘʥʽʚ ʧʦʪʦʯʥʦʛʦ ʰʣʷʭʫ, ʷʢʽ ʤʘʶʪʴ 

ʚʩʪʘʥʦʚʣʝʥʠʤ ʘʪʨʠʙʫʪ fwd.  ʄʦʞʥʘ ʧʦʢʘʟʘʪʠ, ʱʦ ʪʘʢʠʡ ʧʽʜʭʽʜ ʥʝ ʟʘʚʘʜʠʪʴ ʧʦʚʥʦʪʽ 

ʨʝʟʫʣʴʪʘʪʽʚ: ʷʢʱʦ ʢʦʣʠʩʴ ʟôʷʩʫʻʪʴʩʷ, ʱʦ ʽʩʥʫʻ ʰʣʷʭ, ʷʢʠʡ ʤʽʩʪʠʪʴ ʮʶ ʧʨʦʮʝʜʫʨʫ ʤʽʞ 

ʩʠʛʥʘʪʫʨʘʤʠ çʚʭʽʜè ʪʘ çʚʠʢʦʨʠʩʪʘʥʥʷè, ʪʦ ʮʷ ʧʨʦʮʝʜʫʨʘ ʙʫʜʝ ʜʦʜʘʥʘ ʜʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʰʘʨʫ, 

ʪʦʤʫ ʱʦ ʧʝʨʝʚʽʨʢʘ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʩʪʘʥʽʚ ʚʢʣʶʯʘʻ ʧʦʨʽʚʥʷʥʥʷ ʧʦʚʥʦʛʦ ʩʪʝʢʫ ʚʠʢʣʠʢʽʚ, ʘ ʚ 

ʤʦʤʝʥʪ ʨʦʟʛʦʨʪʘʥʥʷ ʪʘʢʦʛʦ ʰʣʷʭʫ ʫ ʪʦʯʮʽ çʚʭʦʜʫè ʥʝ ʚʠʢʦʥʘʶʪʴʩʷ ʧʫʥʢʪʠ (ʘ) ʫʤʦʚʠ 1 ʪʘ (ʙ) 

ʫʤʦʚʠ 2. ʈʝʟʫʣʴʪʫʶʯʠʡ ʰʘʨ ʚʢʣʶʯʘʪʠʤʝ ʽʥʩʪʨʫʢʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʽʚ, ʚ ʷʢʠʭ ʙʫʜʫʪʴ 

ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʦʙʠʜʚʘ ʘʪʨʠʙʫʪʠ fwd ʪʘ bwd, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʨʽʚʥʶʚʘʥʥʷ ʩʪʝʢʫ ʪʦʯʢʠ 

çʚʭʦʜʫè.  

ɼʨʫʛʠʡ ʝʪʘʧ ʩʪʚʦʨʝʥʥʷ ʰʘʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʝ ʩʪʘʥʜʘʨʪʥʽ ʤʝʪʦʜʠ ʧʦʙʫʜʦʚʠ 

ʟʚʦʨʦʪʥʠʭ ʰʘʨʽʚ (ʧʦ ʰʘʨʘʭ ʧʝʨʰʦʛʦ ʝʪʘʧʫ) ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʪʦʯʢʠ çʚʠʢʦʨʠʩʪʘʥʥʷè, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʪʦʢʫ ʜʘʥʠʭ, ʘʣʝ ʧʦ ʦʢʨʝʤʠʭ ʤʦʜʝʣʷʭ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤ ʧʘʨʘʤ 

ʟʘʟʥʘʯʝʥʠʭ ʩʽʛʥʘʪʫʨ. 

ɽʤʧʽʨʠʯʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ. ɼʣʷ ʙʽʥʘʨʥʦʛʦ ʢʦʜʫ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʨʦʟʤʽʨʦʤ ʚ 10ʄʙ ʤʠ 

ʧʦʙʫʜʫʚʘʣʠ ʬʦʨʤʘʣʴʥʫ ʤʦʜʝʣʴ ʟ 140 ʪʠʩ. ʧʝʨʝʭʦʜʽʚ. ʉʧʨʦʙʠ ʧʦʙʫʜʫʚʘʪʠ ʧʦʚʥʠʡ ʛʨʘʬ ʧʦʪʦʢʫ 

ʢʝʨʫʚʘʥʥʷ ʥʝ ʧʨʠʟʚʦʜʠʣʠ ʜʦ ʫʩʧʽʭʫ ʫ ʟʚôʷʟʢʫ ʟ ʧʨʦʙʣʝʤʦʶ ʢʦʤʙʽʥʘʪʦʨʥʦʛʦ ʚʠʙʫʭʫ (ʩʪʝʢ 

ʚʠʢʣʠʢʽʚ ʜʫʞʝ ʨʽʟʥʦʤʘʥʽʪʥʠʡ, ʨʦʟʤʽʨ ʛʨʘʬʫ ʧʝʨʝʚʠʱʫʚʘʚ 100 ʤʣʥ ʚʝʨʰʠʥ). ʊʠʤ ʥʝ ʤʝʥʰ, 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʝʪʦʜʫ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʧʦʙʫʜʫʚʘʪʠ ʤʥʦʞʠʥʫ ʨʽʟʥʠʭ ʰʘʨʽʚ 

ʜʣʷ ʢʦʤʙʽʥʘʮʽʡ ʚʭʦʜʽʚ-ʚʠʢʦʨʠʩʪʘʥʴ. ʊʘʢ, ʙʽʣʴʰʝ 100 ʪʠʩ. ʽʥʩʪʨʫʢʮʽʡ ʚʠʷʚʠʣʠʩʴ 

ʥʝʨʝʣʝʚʘʥʪʥʠʤʠ. ɹʫʣʦ ʟʥʘʡʜʝʥʦ ~30 ʪʦʯʦʢ ʚʭʦʜʫ, ʪʘ 50 ʪʦʯʦʢ ʚʠʢʦʨʠʩʪʘʥʴ, ʟ ʥʠʭ ʧʦʙʫʜʦʚʘʥʦ 

~400 ʰʘʨʽʚ ʜʦʩʠʪʴ ʤʘʣʦʛʦ ʨʦʟʤʽʨʫ (100ï600 ʽʥʩʪʨʫʢʮʽʡ), ʪʘ ʚʩʴʦʛʦ ʜʝʢʽʣʴʢʘ ʚʝʣʠʢʠʭ (2500ï

12000 ʽʥʩʪʨʫʢʮʽʡ). 



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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ʆʃɽʂʉɸʅɼʈ ʃɽʊʀʏɽɺʉʔʂʀʁ ʜʦʢʪʦʨ ʬʽʟ.-ʤʘʪ. ʥʘʫʢ, ʟʘʚʽʜʫʚʘʯ ʚʽʜʜʽʣʫ ʪʝʦʨʽʾ 

ʮʠʬʨʦʚʠʭ ʘʚʪʦʤʘʪʽʚ ɯʥʩʪʠʪʫʪʫ ʢʽʙʝʨʥʝʪʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ (ʂʠʾʚ). ʉʝʨʝʜ ʥʘʫʢʦʚʠʭ ʽʥʪʝʨʝʩʽʚ 

ð ʩʠʤʚʦʣʴʥʽ ʤʝʪʦʜʠ ʚʝʨʠʬʽʢʘʮʽʾ, ʢʽʙʝʨʙʝʟʧʝʢʘ. 

 

 

ʆʃɽʂʉɸʅɼʈ ʂʆʃʏʀʅ ʢʘʥʜʠʜʘʪ ʬʽʟ.-ʤʘʪ. ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ 

ɯʥʩʪʠʪʫʪʫ ʢʽʙʝʨʥʝʪʠʢʠ ʅɸʅ ʋʢʨʘʾʥʠ (ʂʠʾʚ). ʉʝʨʝʜ ʥʘʫʢʦʚʠʭ ʽʥʪʝʨʝʩʽʚ ð ʬʦʨʤʘʣʴʥʽ 

ʤʝʪʦʜʠ, ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʜʦʩʷʞʥʦʩʪʽ, ʛʝʥʝʨʘʮʽʷ ʪʝʩʪʦʚʠʭ ʥʘʙʦʨʽʚ ʥʘ ʦʩʥʦʚʽ ʬʦʨʤʘʣʴʥʦʾ 
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ʈʦʤʘʥ ʆʜʘʨʯʝʥʢʦ1, ɸʣʣʘ ʇʽʥʯʫʢ2, ʆʣʝʛ ʇʦʣʽʛʝʥʴʢʦ3 
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2ɿʜʦʙʫʚʘʯʢʘ ʦʩʚʽʪʠ ʧʝʨʰʦʛʦ (ʙʘʢʘʣʘʚʨʩʴʢʦʛʦ) ʨʽʚʥʷ, ʢʘʬʝʜʨʘ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʘ 

ʨʘʜʽʦʝʣʝʢʪʨʦʥʥʠʭ ʩʠʩʪʝʤ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʘʚʽʘʮʽʡʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

ORCID: 0000-0003-3567-0445 

E-mail: pinchuk.ad87@gmail.com 
3ɼʦʢʪʦʨʘʥʪ, ʢʘʬʝʜʨʘ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʘ ʨʘʜʽʦʝʣʝʢʪʨʦʥʥʠʭ ʩʠʩʪʝʤ, ʅʘʮʽʦʥʘʣʴʥʠʡ 

ʘʚʽʘʮʽʡʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 
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ɸʥʦʪʘʮʽʷ. ʋ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʩʚʽʪʣʝʥʦ ʢʣʶʯʦʚʫ ʨʦʣʴ HUMINT ʫ ʨʦʟʚʽʜʮʽ ʢʽʙʝʨʟʘʛʨʦʟ 

(CTI). ɯʥʬʦʨʤʘʮʽʷ, ʟʽʙʨʘʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ HUMINT, ʥʘʜʘʻ ʩʪʨʘʪʝʛʽʯʥʫ ʢʽʙʝʨʩʠʪʫʘʮʽʡʥʫ 

ʦʙʽʟʥʘʥʽʩʪʴ ʧʨʦ ʧʦʪʦʯʥʽ ʪʘ ʤʘʡʙʫʪʥʽ ʟʘʛʨʦʟʠ. ʎʝ ʥʝ ʣʠʰʝ ʜʦʧʦʤʘʛʘʻ ʚʽʜʨʘʟʫ ʨʝʘʛʫʚʘʪʠ ʥʘ 

ʧʦʪʦʯʥʽ ʢʽʙʝʨʘʪʘʢʠ, ʘʣʝ ʡ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʜʣʷ ʟʘʛʘʣʴʥʦʛʦ 

ʧʦʢʨʘʱʝʥʥʷ ʢʽʙʝʨʟʘʭʠʩʪʫ ʦʨʛʘʥʽʟʘʮʽʾ. ɺʘʞʣʠʚʽʩʪʴ HUMINT ʦʙʛʦʚʦʨʝʥʘ ʥʘ ʧʨʠʢʣʘʜʽ ʤʦʜʝʣʽ 

CTI Pyramid of Pain. ʊʘʢʠʤ ʯʠʥʦʤ, ʜʘʥʠʡ ʪʠʧ ʨʦʟʚʽʜʢʠ ʚʽʜʽʛʨʘʻ ʟʥʘʯʥʫ ʨʦʣʴ ʫ ʟʙʦʨʽ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʦ ʢʽʙʝʨʟʘʛʨʦʟʠ ʪʘ ʩʫʙôʻʢʪʽʚ ʟʘʛʨʦʟʠ, ʜʦʧʦʚʥʶʶʯʠ ʪʘʢʽ ʤʝʪʦʜʠ, ʷʢ OSINT, CSINT ʪʘ 

TECHINT. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʦʟʚʽʜʢʘ ʢʽʙʝʨʟʘʛʨʦʟ, ʤʝʪʦʜʠ ʨʦʟʚʽʜʢʠ, HUMINT 
 

 

I. ɺʉʊʋʇ 

 ʈʦʟʚʽʜʢʘ ʢʽʙʝʨʟʘʛʨʦʟ (CTI) ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʦʶ ʫ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ, ʜʝ ʢʽʙʝʨʘʪʘʢʠ 

ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʪʘ ʚʠʪʦʥʯʝʥʠʤʠ. ɺʦʥʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ, 

ʦʮʽʥʶʚʘʪʠ ʪʘ ʨʝʘʛʫʚʘʪʠ ʥʘ ʢʽʙʝʨʟʘʛʨʦʟʠ, ʱʦ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʟʘʭʠʩʪʠʪʠ ʢʨʠʪʠʯʥʫ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʩʠʩʪʝʤʠ, ʦʨʛʘʥʽʟʘʮʽʾ ʚʽʜ ʧʦʪʝʥʮʽʡʥʦʾ ʰʢʦʜʠ 

ʢʽʙʝʨʘʪʘʢ. ʆʩʢʽʣʴʢʠ ʨʦʟʚʽʜʢʘ ʟʘʛʨʦʟ ʧʝʨʝʜʙʘʯʘʻ ʟʙʽʨ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʘʤʽ ʟʘʛʨʦʟʠ, ʾʭ ʜʞʝʨʝʣʘ 

ʪʦʱʦ, ʜʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʤʝʪʦʜʠ, ʪʘʢʽ ʷʢ OSINT (Open-Source Intelligence), 

CSINT (Closed Source Intelligence), TECHINT (Technical Intelligence) ʪʘ HUMINT (Human 

Intelligence). ʋ ʮʽʡ ʨʦʙʦʪʽ ʦʩʥʦʚʥʘ ʫʚʘʛʘ ʙʫʜʝ ʧʨʠʜʽʣʝʥʘ ʩʘʤʝ HUMINT, ʱʦ ʩʦʙʦʶ ʷʚʣʷʻ 

ʜʘʥʠʡ ʤʝʪʦʜ, ʡʦʛʦ ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ ʷʢʽ ʧʝʨʝʚʘʛʠ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ CTI. 

II. ɼɸʅɯ ʊɸ ʄɽʊʆɼʀ 

ʋ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢʽʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʤʝʪʦʜʦʣʦʛʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʘʢʮʝʥʪʦʤ ʥʘ 

ʘʥʘʣʽʟʽ ʚʞʝ ʽʩʥʫʶʯʠʭ ʨʦʙʽʪ ʪʘ ʨʽʟʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ, ʧʦʚôʷʟʘʥʠʭ ʟ HUMINT. 

ɼʦʩʣʽʜʞʝʥʥʷ ʤʘʻ ʦʧʠʩʦʚʠʡ ʪʘ ʢʦʥʮʝʧʪʫʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨʠ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ 

ʩʪʨʘʪʝʛʽʯʥʫ ʨʦʣʴ HUMINT ʫ ʨʦʟʚʽʜʮʽ ʢʽʙʝʨʟʘʛʨʦʟ.  



ʄʘʪʝʨʽʘʣʠ 1-ʦʾ ʄʽʞʥʘʨʦʜʥʦ ʾʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦ ʾʢʦʥʬʝʨʝʥʮʽʾ "ɯʅʌʆʈʄɸʎɯʁʅɯ ʉʀʉʊɽʄʀ ʊɸ ʊɽʍʅʆʃʆɻɯɰ: ʈɽɿʋʃʔʊɸʊʀ ɯ 
ʇɽʈʉʇɽʂʊʀɺʀ", 6 ʙʝʨʝʟʥʷ 2024 ʨ. ï ʂ.: ʌɯʊ ʂʅʋʊʐ, 2024 ʨ. 
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III. ʈɽɿʋʃʔʊɸʊʀ ʊɸ ɸʅɸʃɯɿ 

HUMINT ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʨʦʟʚʽʜʜʘʥʠʭ, ʟʽʙʨʘʥʠʭ ʰʣʷʭʦʤ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʚʟʘʻʤʦʜʽʾ ʟ 

ʣʶʜʴʤʠ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʨʽʟʥʠʭ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʪʘʢʠʭ ʷʢ ʨʽʟʥʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ, 

ʝʣʝʢʪʨʦʥʥʝ ʧʨʦʩʣʫʭʦʚʫʚʘʥʥʷ ʪʦʱʦ. ʄʝʪʦʶ HUMINT ʷʚʣʷʻʪʴʩʷ ʟʙʽʨ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʫʙôʻʢʪʽʚ 

ʟʘʛʨʦʟʠ, ʾʭ ʜʽʷʣʴʥʽʩʪʴ ʘʙʠ ʜʽʟʥʘʪʠʩʷ ʧʨʦ ʥʠʭ ʙʽʣʴʰʝ, ʭʪʦ ʩʘʤʝ ʩʪʦʾʪʴ ʟʘ ʢʽʙʝʨʘʪʘʢʘʤʠ, ʚʢʣʶʯʥʦ 

ʟ ʾʭ ʤʦʪʠʚʘʤʠ, ʮʽʣʷʤʠ, ʘ ʪʘʢʦʞ ʪʘʢʪʠʢʘʤʠ, ʤʝʪʦʜʘʤʠ ʪʘ ʧʨʦʮʝʜʫʨʘʤʠ (TTPs). ʎʝ ʤʦʞʝ 

ʚʢʣʶʯʘʪʠ ʧʨʦʥʠʢʥʝʥʥʷ ʪʘ ʚʟʘʻʤʦʜʽʶ ʟʽ ʩʫʙôʻʢʪʘʤʠ ʟʘʛʨʦʟʠ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʬʦʨʫʤʘʭ, 

ʧʣʘʪʬʦʨʤʘʭ ʪʘ ʽʥʰʠʭ ʮʽʣʴʦʚʠʭ ʩʝʨʝʜʦʚʠʱʘʭ, ʚʢʣʶʯʘʶʯʠ Dark Web [1].ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ 

HUMINT ʻ ʜʦʧʦʚʥʝʥʥʷ ʜʦ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ. ɸʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ 

ʤʦʞʫʪʴ ʝʬʝʢʪʠʚʥʦ ʦʙʨʦʙʣʷʪʠ ʚʝʣʠʯʝʟʥʽ ʤʘʩʠʚʠ ʜʘʥʠʭ, ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʧʘʪʪʝʨʥʠ ʪʘ ʚʠʟʥʘʯʘʪʠ 

ʧʦʪʝʥʮʽʡʥʽ ʟʘʛʨʦʟʠ. ʊʦʜʽ ʷʢ HUMINT ʤʦʞʝ ʟʘʛʣʠʙʣʶʚʘʪʠʩʷ ʫ ʧʩʠʭʦʣʦʛʽʯʥʽ ʪʘ ʩʪʨʘʪʝʛʽʯʥʽ 

ʘʩʧʝʢʪʠ, ʚʽʜʧʦʚʽʜʘʶʯʠ ʥʘ ʪʘʢʽ ʚʘʞʣʠʚʽ ʧʠʪʘʥʥʷ, ʷʢ ʯʦʤʫ ʩʫʙôʻʢʪ ʟʘʛʨʦʟʠ ʤʦʞʝ ʚʠʙʨʘʪʠ ʪʫ ʯʠ 

ʽʥʰʫ ʮʽʣʴ, ʷʢʦʶ ʤʦʞʝ ʙʫʪʠ ʡʦʛʦ ʢʽʥʮʝʚʘ ʤʝʪʘ ʪʘ ʷʢ ʚʽʥ ʤʦʞʝ ʚʽʜʨʝʘʛʫʚʘʪʠ ʥʘ ʢʦʥʢʨʝʪʥʫ 

ʩʪʨʘʪʝʛʽʶ ʢʽʙʝʨʟʘʭʠʩʪʫ. ʎʝ ʩʪʚʦʨʶʻ ʮʽʣʽʩʥʝ ʨʦʟʫʤʽʥʥʷ, ʷʢʝ ʤʦʞʝ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʮʽʥʥʽʩʪʴ 

ʟʽʙʨʘʥʠʭ ʨʦʟʚʽʜʜʘʥʠʭ, ʟʨʦʙʠʚʰʠ ʾʭ ʙʽʣʴʰ ʦʧʝʨʘʪʠʚʥʠʤʠ ʪʘ ʘʢʪʫʘʣʴʥʠʤʠ. 

ɼʣʷ ʙʽʣʴʰ ʯʽʪʢʦʛʦ ʨʦʟʫʤʽʥʥʷ ʚʘʞʣʠʚʦʩʪʽ HUMINT ʤʦʞʥʘ ʨʦʟʛʣʷʥʫʪʠ ʥʘ ʧʨʠʢʣʘʜʽ 

ʤʦʜʝʣʽ Pyramid of Pain, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ CTI. ʋ ʟʘʛʘʣʴʥʦʤʫ ʜʘʥʘ ʧʽʨʘʤʽʜʘ ʧʦʢʘʟʫʻ ʷʢʫ 

ʰʢʦʜʫ ʟʘʚʜʘʻ Defence ʢʦʤʘʥʜʘ ʩʫʙôʻʢʪʘʤ ʟʘʛʨʦʟʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ, ʷʢʽ 

ʦʭʦʧʣʶʶʪʴ ʭʝʰʽ, IP ʘʜʨʝʩʠ, ʜʦʤʝʥʥʽ ʽʤʝʥʘ, ʤʝʨʝʞʽ/ʭʦʩʪ ʘʨʪʝʬʘʢʪʠ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ TTPs [2]. 

ʏʠʤ ʙʣʠʞʯʝ ʽʥʜʠʢʘʪʦʨ ʜʦ ʦʩʥʦʚʠ ʧʽʨʘʤʽʜʠ,  ʪʠʤ ʣʝʛʰʝ ʡʦʛʦ ʟʽʙʨʘʪʠ ʽ ʤʝʥʰʘ ʡʦʛʦ ʮʽʥʥʽʩʪʴ. 

ʊʫʪ HUMINT ʙʫʜʝ ʟʥʘʭʦʜʠʪʠʩʴ ʩʘʤʝ ʥʘ ʚʝʨʰʠʥʽ ʧʽʨʘʤʽʜʠ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʈʠʩʫʥʢʫ 1, ʟʘʚʜʷʢʠ 

ʩʚʦʾʡ ʟʜʘʪʥʦʩʪʽ ʧʨʦʘʢʪʠʚʥʦ ʚʠʷʚʣʷʪʠ ʮʽʣʽ, ʤʦʪʠʚʠ, ʧʣʘʥʠ, ʽʥʩʪʨʫʤʝʥʪʠ ʪʘ TTPs ʩʫʙôʻʢʪʘ 

ʟʘʛʨʦʟʠ. 

 
ʈʠʩʫʥʦʢ 1. ʆʨʠʛʽʥʘʣʴʥʘ ʤʦʜʝʣʴ Pyramid of Pain ʪʘ ʟ HUMINT 

 

ʋ ʪʦʡ ʞʝ ʯʘʩ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʜʽʣʷʪʠ ʜʚʘ ʢʣʶʯʦʚʠʭ ʘʩʧʝʢʪʠ ʮʴʦʛʦ ʪʠʧʫ ʨʦʟʚʽʜʢʠ. 

ʇʝʨʰʠʡ ʷʚʣʷʪʠʤʝ ʩʦʙʦʶ ʤʝʪʦʜʠʢʠ ʰʧʠʛʫʥʩʪʚʘ, ʪʦʙʪʦ ʚʝʨʙʫʚʘʥʥʷ ʘʛʝʥʪʽʚ ʽ ʟʙʽʨ ʽʥʬʦʨʤʘʮʽʾ 

ʰʣʷʭʦʤ ʦʙʤʘʥʫ. ɸ ʜʨʫʛʠʡ ʘʩʧʝʢʪ, ʙʽʣʴʰ ʪʝʭʥʽʯʥʠʡ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʦʮʽʘʣʴʥʦʾ ʽʥʞʝʥʝʨʽʾ. ʗʢ 

ʧʨʘʚʠʣʦ, ʙʽʣʴʰʽʩʪʴ ʬʘʭʽʚʮʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʘʤʝ ʜʨʫʛʠʡ ʤʝʪʦʜ, ʥʝʭʪʫʶʯʠ ʰʧʠʛʫʥʩʪʚʦʤ [3]. 

ʇʨʦʪʝ, ʫ ʚʠʧʘʜʢʫ ʧʦʻʜʥʘʥʥʷ ʮʠʭ ʜʚʦʭ ʤʝʪʦʜʽʚ, ʝʬʝʢʪʠʚʥʽʩʪʴ HUMINT ʙʫʜʝ ʪʽʣʴʢʠ ʟʨʦʩʪʘʪʠ/ 

ʋ [4] ʦʙʛʦʚʦʨʶʻʪʴʩʷ, ʱʦ HUMINT ʧʦʪʨʽʙʥʦ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʘʢʪʠʚ (ʣʶʜʩʴʢʠʡ ʢʘʧʽʪʘʣ), ʘ 

ʥʝ ʣʠʰʝ ʷʢ ʨʝʩʫʨʩ (ʣʶʜʩʴʢʠʡ ʨʝʩʫʨʩ), ʪʦʤʫ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʩʪʚʦʨʝʥʥʽ ʩʧʨʠʷʪʣʠʚʦʾ, 

ʢʝʨʦʚʘʥʦʾ, ʩʪʽʡʢʦʾ ʪʘ ʚʠʤʽʨʶʚʘʥʦʾ ʝʢʦʩʠʩʪʝʤʠ ʨʦʟʚʠʪʢʫ ʣʶʜʩʴʢʠʭ ʨʝʩʫʨʩʽʚ ʮʴʦʛʦ ʪʠʧʫ 














































































































































































































































































































