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an integral part of the information society has a quite rapid tempo in Ukraine. This is 

true due to stimulating actions of the external economic environment and the internal 

need for stabilization of the national economy. It should be noted that institutional 

measures, such as the development of the Concept of Digital Economy and Society 

Development in Ukraine for 2018-20120, the corresponding Action Plan for its 

implementation and the process of harmonization of the legislative framework 

according to the identified priority areas [1], have been developed at a stepped-up 

pace. As a result, we have a hastily prepared institutional framework that generates 

many practical and methodological questions. 

There is an important task to identify structural transformations that will 

maximize the use of innovative potential to bring about the balanced formation of 

digital infrastructure and competitiveness. This should give a basis for effective 

interconnections at the new technological level between industrial economic activities 

and the service sector (Industry 4.0). It should be borne in mind that this process must 

be accompanied by appropriate improvements in the digital skills and competences of 

employees who should meet the needs of high-tech jobs. 

Finding a solution for this issue is considered one of the strategic ways to 

harmonize the structure of the digital economy of Ukraine with the corresponding 

structures in European countries. 

When considering ways of resolving the issue few government officials recall 

the historical experience in Ukraine of creating automated process control systems as 

well as training staff at the appropriate level. These issues were systematically 

addressed within the framework of the formation of a nationwide automated control 

system (known as OGAS). 

The new level of information and telecommunication technologies 

development does not exclude the need for a systematic approach to the formation of 

an appropriate digital infrastructure. 
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In this context, the Department of Macroeconomic Forecasting of the Ministry 

of Economic Development and Trade of Ukraine proposed the task of developing 

tools for monitoring and analyzing the impact of the development of the industrial 

infrastructure blocks on the real sector and macroeconomic dynamics based on Input-

Output Tables model. The Institute of Cybernetics of the NAS of Ukraine has 

proposed an econometric model for estimating the balance shifts in the economy on 

the basis of the mathematical apparatus of the Input-Output Tables and the 

corresponding software for the formation of the database, intermediate calculations, 

regression analysis and forecasting of macroeconomic dependencies [2]. 

The Cybernetics Institute of Ukrainian National Academy of Sciences develops 

a toolkit for analyzing industrial and social-economic processes in national economy. 

This toolkit is based on econometric models Input-Output tables (IOTs) and 

indicators of the National Accounts of Ukraine. 

The goal is to create instruments for estimation of the significant structural 

shifts in the country economy. This toolkit will make it possible to analyze and 

investigate structural shifts within the range of inter-branch consumption between the 

economical branches and to estimate the influence of such shifts on macroeconomic 

indicators (volume of output in constant producer prices). 

Methodological approach of development is to build relationships between 

indicators of IOTs using statistical dependencies. This leads to an econometric 

interpretation of the model, implying the existence of statistical dependencies of 

inter-branch flow volumes to output volumes in supplier-consumer conjugated pair 

[2-3]. 

 Creation of the functions like  actually means the change in 

Leontievôs precondition about preliminary calculation of  (input-output 

coefficient). Such dependencies are built for every pair of conjugated economic 

activities using regression equations, for instance, linear regressions like:  

                                                 (1) 

Data for finding coefficients are dynamic series of reporting values of , 

,  indicators. The analysis of mutual influence is carried out through regression 

equations [2].  

The software toolkit for the research on the basis of econometric Input-Output 

tables model (IOTs) consists of  [3-4]: 

- structured database with input information; 

- the module of input data analysis; 

- the input data preparation module for making calculations based on Input-

Output econometric model    (Figure 1); 

- calculation module and results analysis (Figure 2) ; 

- structured database with output  information (Figure 3); 
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- the interface for data processing, conducting of analysis, task formation for 

the modeling and coefficient calculation, analyzing the results of modeling and 

calculation. 

 
Figure1. The input data preparation module for making calculations based on Input-

Output econometric model 

 

 
Figure2.The demonstration of the workflow for the search of dependencies between 

selected elements of output data 

 

 
Figure3.Structured database with output  information 
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User interface was developed on Visual Basic for Excel. For review, editing 

and manipulations with data the button system was created. It allows to stucture data 

rows by years, to edit data (taking into account price dynamics), to conduct 

regression analysis, to systematize statistical indicators of regression equations 

The prognosing on the basis of econometric model IOTs can be efficiently used 

for the evaluation of conducted and planned measures of   governmental regulation. 
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ɹʘʙʝʥʢʦ ʄʘʢʩʠʤ ɺʽʪʘʣʽʡʦʚʠʯ 

ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʬʽʥʘʥʩʽʚ, ʙʘʥʢʽʚʩʴʢʦʾ ʩʧʨʘʚʠ ʪʘ ʩʪʨʘʭʫʚʘʥʥʷ 

ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʛʦ ʽʥʩʪʠʪʫʪʫ 

ɼɺʅɿ çʋʥʽʚʝʨʩʠʪʝʪ ʙʘʥʢʽʚʩʴʢʦʾ ʩʧʨʘʚʠè, 

ʘʩʧʽʨʘʥʪ ɼɺʅɿ çʋʥʽʚʝʨʩʠʪʝʪ ʙʘʥʢʽʚʩʴʢʦʾ ʩʧʨʘʚʠè, ʋʢʨʘʾʥʘ 

 

ʆʇɽʈɸʊʀɺʅʀʁ ʂʆʅʊʈʆʃʔ ʉʊɸʅʋ ʉʊɸɹɯʃʔʅʆʉʊɯ ɽʂʆʅʆʄɯʏʅʀʍ 

ʅʆʈʄɸʊʀɺɯɺ ʈɽɻʋʃʖɺɸʅʅʗ ɹɸʅʂɯɺʉʔʂʆɰ ɼɯʗʃʔʅʆʉʊɯ 

 
ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʙʘʥʢʽʚʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ, ʬʽʥʘʥʩʦʚʠʡ ʩʪʘʥ, ʬʽʥʘʥʩʦʚʘ ʩʪʘʙʽʣʴʥʽʩʪʴ, 

ʝʢʦʥʦʤʽʯʥʽ ʥʦʨʤʘʪʠʚʠ, ʢʘʨʪʠ ʐʫʭʘʨʪʘ. 

Keywords: banking activity, financial situation, financial stability, economic standards, 

Schuhart cards. 

 

ʆʜʥʠʤ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʤʝʪʦʜʽʚ ʨʦʟʨʦʙʢʠ ʮʽʻʾ ʟʘʜʘʯʽ ʻ ʤʝʪʦʜ 

ʢʦʥʪʨʦʣʴʥʠʭ ʢʘʨʪ ʐʫʭʘʨʪʘ. ɰʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʛʣʘʤʝʥʪʦʚʘʥʦ ʥʦʨʤʘʪʠʚʥʠʤ 

ʜʦʢʫʤʝʥʪʦʤ ɼʉʊʋ ISO 8258ï2001 [1]. ʋʧʝʨʰʝ ʮʝʡ ʤʝʪʦʜ ʚʠʢʣʘʜʝʥʦ ʚ ʨʦʙʦʪʽ [5]. 

ɼʣʷ ʘʥʘʣʽʟʫ ʩʪʘʙʽʣʴʥʦʩʪʽ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ ʮʝʡ ʤʝʪʦʜ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʚ ʨʦʙʦʪʽ [2]. 

ʈʦʙʦʪʘ [1] ʚʠʟʥʘʯʘʻ ʢʦʥʪʨʦʣʴʥʫ ʢʘʨʪʫ ʷʢ ʛʨʘʬʽʯʥʠʡ ʟʘʩʽʙ, ʷʢʠʡ ʥʘʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʩʚʦʻʯʘʩʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʨʦʮʝʩ, ʷʢʠʡ ʚʠʚʯʘʻʪʴʩʷ, ʜʣʷ ʡʦʛʦ 
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ʫʪʨʠʤʘʥʥʷ ʫ ʧʝʚʥʠʭ ʤʝʞʘʭ. ɿʛʽʜʥʦ ʟ ʤʝʪʦʜʦʤ ʢʦʥʪʨʦʣʴʥʠʭ ʢʘʨʪ ʚʚʘʞʘʶʪʴ, ʱʦ 

ʟʤʽʥʘ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʘ ʫ ʯʘʩʽ ʧʝʨʝʙʫʚʘʻ ʚ ʩʪʘʪʠʩʪʠʯʥʦ ʢʝʨʦʚʘʥʦʤʫ ʩʪʘʥʽ, ʷʢʱʦ 

ʡʦʛʦ ʤʽʥʣʠʚʽʩʪʴ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʠʟʥʘʯʝʥʠʭ ʛʨʘʥʠʮʷʭ. ɿʘʜʘʯʘ ʩʪʘʪʠʩʪʠʯʥʦʛʦ 

ʢʝʨʫʚʘʥʥʷ ʧʨʦʮʝʩʘʤʠ ï ʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʧʽʜʪʨʠʤʢʘ ʧʨʦʮʝʩʽʚ ʥʘ ʧʨʠʡʥʷʪʥʦʤʫ 

ʩʪʘʙʽʣʴʥʦʤʫ ʨʽʚʥʽ, ʱʦ ʛʘʨʘʥʪʫʻ ʡʦʛʦ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʩʪʘʥʦʚʣʝʥʠʤ ʚʠʤʦʛʘʤ. 

ɼʣʷ ʢʘʨʪʠ ʐʫʭʘʨʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʠʙʽʨʢʦʚʽ ʜʘʥʽ, ʦʜʝʨʞʘʥʽ ʯʝʨʝʟ 

ʧʨʠʙʣʠʟʥʦ ʨʽʚʥʽ ʽʥʪʝʨʚʘʣʠ. ɯʥʪʝʨʚʘʣʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʜʘʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʮʝʩʫ, ʷʢʠʡ ʚʠʚʯʘʶʪʴ. ʗʢ ʧʨʘʚʠʣʦ, ʢʘʨʪʘ ʤʘʻ ʮʝʥʪʨʘʣʴʥʫ ʣʽʥʽʶ 

(ʎʃ), ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʝʪʘʣʦʥʥʦʤʫ ʟʥʘʯʝʥʥʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʇʽʜ ʯʘʩ ʦʮʽʥʶʚʘʥʥʷ 

ʪʦʛʦ, ʯʠ ʟʥʘʭʦʜʠʪʴʩʷ ʧʨʦʮʝʩ ʫ ʩʪʘʪʠʩʪʠʯʥʦ ʢʝʨʦʚʘʥʦʤʫ ʩʪʘʥʽ, ʝʪʘʣʦʥʦʤ 

ʦʙʠʨʘʶʪʴ, ʷʢ ʧʨʘʚʠʣʦ, ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʨʦʟʛʣʷʥʫʪʠʭ ʜʘʥʠʭ. ʂʘʨʪʘ ʐʫʭʘʨʪʘ 

ʤʘʻ ʜʚʽ ʢʦʥʪʨʦʣʴʥʽ ʤʝʞʽ (ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʩʪʘʪʠʩʪʠʯʥʦ) ʱʦʜʦ ʮʝʥʪʨʘʣʴʥʦʾ ʣʽʥʽʾ, 

ʷʢʽ ʥʘʟʠʚʘʶʪʴ ʚʝʨʭʥʴʦʶ ʢʦʥʪʨʦʣʴʥʦʶ ʤʝʞʝʶ (ɺʂʄ) ʽ ʥʠʞʥʴʦʶ ʢʦʥʪʨʦʣʴʥʦʶ 

ʤʝʞʝʶ (ʅʂʄ). ɺʠʟʥʘʯʝʥʥʷ ʾʭ ʢʽʣʴʢʽʩʥʦʛʦ ʟʥʘʯʝʥʥʷ ʻ ʧʨʝʜʤʝʪʦʤ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʂʦʥʪʨʦʣʴʥʽ ʤʝʞʽ ʥʘ ʢʘʨʪʽ ʐʫʭʘʨʪʘ ʚʠʟʥʘʯʘʶʪʴ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʤʘʡʞʝ 

99,7% ʤʦʞʣʠʚʠʭ ʟʥʘʯʝʥʴ ʙʫʣʠ ʤʽʭ ɺʂʄ ʪʘ ʅʂʄ. ʊʦʙʪʦ ɼʉʊʋ ISO 8258ï2001 

ʚʠʤʘʛʘʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʘʚʠʣʦ çʪʨʴʦʭ ʩʠʛʤè. ɼʦʚʦʣʽ ʯʘʩʪʦ ʥʘ ʢʦʥʪʨʦʣʴʥʽʡ 

ʢʘʨʪʽ ʤʝʞʽ ʧʨʦʚʦʜʷʪʴ ʱʝ ʽ ʥʘ ʚʽʜʩʪʘʥʽ çʜʚʦʭ ʩʠʛʤè. ʎʽ ʤʝʞʽ ʥʘʟʠʚʘʶʪʴ 

ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʠʤʠ. ʊʦʜʽ ʙʫʜʴ-ʷʢʝ ʟʥʘʯʝʥʥʷ, ʱʦ ʚʠʭʦʜʠʪʴ ʟʘ ʮʽ ʤʝʞʽ, ʤʦʞʝ 

ʩʣʫʞʠʪʠ ʟʘʩʪʝʨʝʞʝʥʥʷʤ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʭʦʜʫ ʧʨʦʮʝʩʫ ʟʽ ʩʪʘʥʫ ʩʪʘʪʠʩʪʠʯʥʦʾ 

ʢʝʨʦʚʘʥʦʩʪʽ. ʗʢʱʦ ʟʥʘʯʝʥʥʷ ʧʨʦʮʝʩʫ ʚʠʡʰʣʠ ʟʘ ʚʝʨʭʥʽ ʘʙʦ ʥʠʞʥʽ ʢʦʥʪʨʦʣʴʥʽ 

ʟʥʘʯʝʥʥʷ, ʪʦ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʧʨʦʮʝʩ ʧʦʯʠʥʘʻ ʚʪʨʘʯʘʪʠ ʩʚʦʶ ʩʪʘʙʽʣʴʥʽʩʪʴ. ɺʟʘʛʘʣʽ 

ʜʦʢʫʤʝʥʪ [1] ʚʠʟʥʘʯʘʻ ʜʚʘ ʚʠʜʠ ʤʽʥʣʠʚʦʩʪʽ. 

ʄʝʪʦʶ ʢʦʥʪʨʦʣʴʥʠʭ ʢʘʨʪ ʻ ʟʥʘʡʪʠ ʥʝʧʨʠʨʦʜʥʽ ʟʤʽʥʠ ʜʘʥʠʭ ʜʣʷ ʧʨʦʮʝʩʽʚ, 

ʷʢʽ ʧʦʚʪʦʨʶʶʪʴʩʷ, ʽ ʜʘʪʠ ʢʨʠʪʝʨʽʾ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʥʝʜʦʣʽʢʽʚ ʩʪʘʪʠʩʪʠʯʥʦʛʦ 

ʢʝʨʫʚʘʥʥʷ. ʇʨʦʮʝʩ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʩʪʘʪʠʩʪʠʯʥʦ ʢʝʨʦʚʘʥʦʤʫ ʩʪʘʥʽ, ʷʢʱʦ 

ʤʽʥʣʠʚʽʩʪʴ ʚʠʢʣʠʢʘʥʘ ʪʽʣʴʢʠ ʚʠʧʘʜʢʦʚʠʤʠ ʧʨʠʯʠʥʘʤʠ. ʇʽʩʣʷ ʚʠʟʥʘʯʝʥʥʷ ʮʴʦʛʦ 

ʧʨʠʡʥʷʪʥʦʛʦ ʨʽʚʥʷ ʤʽʥʣʠʚʦʩʪʽ ʙʫʜʴ-ʷʢʝ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʥʴʦʛʦ ʚʚʘʞʘʶʪʴ 

ʨʝʟʫʣʴʪʘʪʦʤ ʜʽʾ ʦʩʦʙʣʠʚʠʭ ʧʨʠʯʠʥ, ʷʢʽ ʚʘʨʪʦ ʚʠʷʚʠʪʠ, ʚʠʣʫʯʠʪʠ ʯʠ ʧʦʩʣʘʙʠʪʠ. 

ʈʦʟʛʣʷʥʝʤʦ ʤʝʪʦʜʠʢʫ ʧʦʙʫʜʦʚʠ ʢʘʨʪʠ ʐʫʭʘʨʪʘ ʜʣʷ ʧʦʢʘʟʥʠʢʘ U, ʚʠʟʥʘʯʝʥʦʛʦ 

ʟʘ ʬʦʨʤʫʣʦʶ: 

 

᷾ ρ ρzππϷ,    (1) 

ʜʝ ʚʝʣʠʯʠʥʘ K  ï ʱʦʜʝʥʥʦ ʦʪʨʠʤʘʥʠʭ ʚʠʧʣʘʪʠ ʟʘ ʢʦʨʠʩʪʫʚʘʥʥʷ 

ʢʨʝʜʠʪʘʤʠ, ʚʝʣʠʯʠʥʘ D  ï ʨʦʟʤʽʨ ʱʦʜʝʥʥʦ ʚʠʜʘʥʠʭ ʜʝʧʦʟʠʪʽʚ. 

ɺ ʪʘʙʣ. 1 ʥʘʚʝʜʝʥʦ ʜʘʥʽ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʢʘʨʪʠ 

ʐʫʭʘʨʪʘ. 

ʊʘʙʣʠʮʷ 1 

ɯʥʜʠʚʽʜʫʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ Uʪʘ ʢʦʚʟʥʦʛʦ ʨʦʟʤʘʭʫR  
ʈʦʙʦʯʽ ʜʥʽ ,᷾ % Ὑ ʈʦʙʦʯʽ ʜʥʽ ,᷾ % Ὑ 

1 16,89 - 9 17,59 1,90 

2 16,10 0,79 10 19,28 1,69 

3 13,57 2,52 11 9,72 9,56 

4 16,68 3,10 12 17,06 7,34 
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5 20,44 3,76 13 15,25 1,81 

6 13,60 6,84 14 15,64 0,38 

7 11,58 2,02 15 13,22 2,41 

8 19,49 7,91 - - - 

 

ɼʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʚʠʙʦʨʫ ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʢʘʨʪʠ ʐʫʭʘʨʪʘ 

ʦʙʦʚôʷʟʢʦʚʦ ʪʨʝʙʘ ʟʥʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʋ ʜʦʢʫʤʝʥʪʽ ɼʉʊʋ ISO 

8258ï2001 ʨʦʟʛʣʷʥʫʪʦ ʜʚʘ ʧʨʠʥʮʠʧʦʚʦ ʨʽʟʥʠʭ ʤʝʪʦʜʘ. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ 

ʥʦʨʤʘʪʠʚʥʦ ʚʠʟʥʘʯʝʥʘ ʩʝʨʝʜʥʷ ʣʽʥʽʷ ʧʨʦʮʝʩʫ ʪʘ ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ 

ʚʽʜʭʠʣʝʥʥʷ. ʎʝʡ ʚʠʧʘʜʦʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʾʾ ʚʘʨʽʘʮʽʾ, ʘ ʩʘʤʝ ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ 

ʚʽʜʭʠʣʝʥʥʷ ʘʙʦ ʩʝʨʝʜʥʽʡ ʢʦʚʟʥʠʡ ʨʦʟʤʘʭ. ʎʝʡ ʚʠʧʘʜʦʢ ʚ ʜʦʢʫʤʝʥʪʽ ɼʉʊʋ ISO 

8258ï2001 ʥʘʟʚʘʥʦ ʷʢ ʚʠʧʘʜʦʢ, ʢʦʣʠ ʩʪʘʥʜʘʨʪʥʽ ʟʥʘʯʝʥʥʷ ʟʘʜʘʥʦ. ʋ ʜʨʫʛʦʤʫ 

ʚʠʧʘʜʢʫ ʮʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʘʢʪʠʯʥʠʤʠ ʜʘʥʠʤʠ, ʮʝʡ ʚʠʧʘʜʦʢ ʫ 

ʜʦʢʫʤʝʥʪʽ ɼʉʊʋ ISO 8258ï2001 ʥʘʟʚʘʥʦ ʷʢ ʚʠʧʘʜʦʢ, ʢʦʣʠ ʩʪʘʥʜʘʨʪʥʽ ʟʥʘʯʝʥʥʷ 

ʥʝ ʟʘʜʘʥʦ. ʋ ʤʝʪʦʜʠʯʥʠʭ ʮʽʣʷʭ ʨʦʟʛʣʷʥʝʤʦ ʦʙʠʜʚʘ ʤʝʪʦʜʠ ʨʦʟʨʘʭʫʥʢʫ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʝʨʰʠʡ ʚʠʧʘʜʦʢ. ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʤʝʥʝʜʞʤʝʥʪ ʙʘʥʢʫ, ʙʝʨʫʯʠ ʜʦ 

ʫʚʘʛʠ ʙʘʛʘʪʦʨʽʯʥʠʡ ʜʦʩʚʽʜ ʨʦʙʦʪʠ, ʚʠʟʥʘʚ ʟʘ ʥʝʦʙʭʽʜʥʝ ʥʦʨʤʘʪʠʚʥʦ ʚʠʟʥʘʯʠʪʠ 

ʪʘʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥʠ ʜ᷾ʦʨʽʚʥʶʻ ʚʝʣʠʯʠʥʽ ᷾ ρυϷ

%150 =U , ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ „ σ. ʋ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ 

ʛʨʫʧʫʚʘʥʥʷ ʜʘʥʠʭ ʥʝ ʚʠʢʦʥʫʚʘʣʠ, ʦʙʠʨʘʻʤʦ ʚʘʨʽʘʥʪ ʧʦʙʫʜʦʚʠ ʢʘʨʪʠ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʟʥʘʯʝʥʴ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʥʘʣʽʟ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ 

ʟʜʽʡʩʥʶʻ ʧʨʦʛʨʘʤʘ ʥʘ ʦʩʥʦʚʽ ʢʨʠʪʝʨʽʾʚ ʐʫʭʘʨʪʘ, ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ 

ʧʨʦ ʩʪʘʥ ʩʪʘʙʽʣʴʥʦʩʪʽ ʨʦʙʦʪʠ ʙʘʥʢʫ. ʊʘʢʠʡ ʘʥʘʣʽʟ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʫ ʪʨʴʦʭ 

ʚʘʨʽʘʥʪʘʭ: ʟ ʦʙʦʭ ʙʦʢʽʚ ʚʽʜ ʮʝʥʪʨʘʣʴʥʦʾ ʣʽʥʽʾ, ʟʚʝʨʭʫ ʚʽʜ ʮʝʥʪʨʘʣʴʥʦʾ ʣʽʥʽʾ ʪʘ 

ʟʥʠʟʫ ʚʽʜ ʮʝʥʪʨʘʣʴʥʦʾ ʣʽʥʽʾ. ɺʠʙʽʨ ʚʘʨʽʘʥʪʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʤʦʛ ʧʝʨʝʚʽʨʢʠ ʪʘ 

ʬʦʨʤʠ ʧʦʜʘʥʥʷ ʦʙʤʝʞʝʥʴ. 

ʆʩʦʙʣʠʚʽʩʪʴ ʢʘʨʪ ʐʫʭʘʨʪʘ ʫ ʪʦʤʫ, ʱʦ ʚʦʥʠ ʩʪʚʦʨʝʥʽ ʜʣʷ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ 

ʚʠʨʦʙʽʚ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, ʷʢʽ ʚʠʛʦʪʦʚʣʷʶʪʴ ʚʝʣʠʢʠʤʠ ʩʝʨʽʷʤʠ, ʘʙʦ ʢʦʥʪʨʦʣʶ 

ʷʢʦʩʪʽ ʥʘʣʘʛʦʜʞʝʥʥʷ ʚʝʨʩʪʘʪʽʚ. ʇʨʠ ʪʘʢʦʤʫ ʧʽʜʭʦʜʽ ʟʘʚʞʜʠ ʻ ʧʨʦʝʢʪʥʘ ʘʙʦ 

ʪʝʭʥʦʣʦʛʽʯʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ ʚ ʷʢʠʡ ʚʠʟʥʘʯʝʥʦ ʧʨʦʝʢʪʥʽ ʚʠʤʽʨʠ ʚʠʙʦʨʫ ʪʘ ʤʝʞʽ 

ʜʦʧʫʩʢʽʚ. ʋ ʪʘʢʦʤʫ ʨʘʟʽ ʧʨʦʝʢʪʥʽ ʚʠʤʽʨʠ ʦʙʠʨʘʶʪʴ ʫ ʷʢʦʩʪʽ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʘ 

ʚʝʣʠʯʠʥʠ ɺʂʄ ʪʘ ʅʂʄ ʩʧʽʚʧʘʜʘʶʪʴ ʟ ʤʝʞʘʤʠ ʜʦʧʫʩʢʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʦʛʦ 

ʧʽʜʭʦʜʫ ʜʦ ʘʥʘʣʽʟʫ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʝ ʟʘʚʞʜʠ ʤʦʞʣʠʚʦ, ʪʦʤʫ 

ʟʙʝʨʽʛʘʶʯʠ ʽʜʝʦʣʦʛʽʶ ʤʝʪʦʜʫ ʢʘʨʪ ʐʫʭʘʨʪʘ ʥʝʦʙʭʽʜʥʦ ʚʥʦʩʠʪʠ ʜʝʷʢʽ ʟʤʽʥʠ ʚ 

ʤʝʪʦʜʠʢʫ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ.  

ʈʦʟʛʣʷʥʝʤʦ ʨʦʙʦʪʠ, ʚ ʷʢʠʭ ʚʠʢʦʨʠʩʪʘʥʦ ʢʘʨʪʠ ʐʫʭʘʨʪʘ ʜʣʷ ʘʥʘʣʽʟʫ 

ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ɿ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʨʦʙʽʪ ʮʴʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʚʠʜʽʣʠʤʦ 

ʥʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʽ. ʅʘʧʨʠʢʣʘʜ, ʚ ʨʦʙʦʪʽ [3] ʨʦʟʛʣʷʥʫʪʦ ʧʦʙʫʜʦʚʫ ʢʘʨʪʫ 

ʐʫʭʘʨʪʘ ʜʣʷ ʧʦʢʘʟʥʠʢʘ çʏʘʩ ʥʘʜʘʥʥʷ ʚʽʜʧʦʚʽʜʽ ʥʘ ʟʘʧʠʪ ʢʣʽʻʥʪʘè. ʄʝʪʦʜʠʢʘ 

ʧʦʙʫʜʦʚʠ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʜʦʢʫʤʝʥʪʫ ɼʉʊʋ ISO 8258ï2001. ɸʚʪʦʨ ʨʦʙʦʪʠ 

[3˻΄͙͋͊͟Η ˹͔͙͍͔ͫͭͤ͘·͚ ͎͔͊ͪͯͣͤͭ ͟͡Ό;͊Φ] ʧʨʠʭʦʜʠʪʴ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ ʘʥʘʣʽʟ ʧʨʠʯʠʥ 

ʧʝʨʝʚʠʱʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʪʽʣʴʢʠ ʚ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʚʽʥ ʚʠʭʦʜʠʪʴ ʟʘ ɺʂʄ 

ʟʥʘʯʥʦ ʩʢʦʨʦʯʫʻ ʧʨʦʮʝʩ ʘʥʘʣʽʟʫ ʜʽʷʣʴʥʦʩʪʽ ʢʦʤʧʘʥʽʾ ʪʘ ʧʽʜʚʠʱʫʻ ʡʦʛʦ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʦʤʫ, ʱʦ ʤʝʥʝʜʞʤʝʥʪ ʢʦʤʧʘʥʽʾ ʟʦʩʝʨʝʜʞʫʻ ʩʚʦʶ ʫʚʘʛʫ ʪʽʣʴʢʠ ʥʘ 
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ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʚʠʧʘʜʢʘʭ ʚʽʜʭʠʣʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʽʜ ʩʚʦʛʦ ʩʝʨʝʜʥʴʦʛʦ 

ʟʥʘʯʝʥʥʷ. ɺ ʨʦʙʦʪʽ [4] ʨʦʟʛʣʷʥʫʪʦ ʧʦʙʫʜʦʚʫ ʢʘʨʪʠ ʐʫʭʘʨʪʫ ʜʣʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ 

ʟʥʘʯʝʥʴ ʯʘʩʪʦʢ ʙʝʟʥʘʜʽʡʥʠʭ ʢʨʝʜʠʪʽʚ ʫ ʢʨʝʜʠʪʥʠʭ ʦʧʝʨʘʮʽʷʭ ʙʘʥʢʽʚ. ʄʝʪʦʜʠʢʘ 

ʧʦʙʫʜʦʚʠ ʢʘʨʪʠ ʐʫʭʘʨʪʫ ʩʪʘʥʜʘʨʪʥʘ, ʘʣʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʾʾ ʜʣʷ ʚʠʟʥʘʯʝʥʦʾ ʤʝʪʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʪʨʝʙʫʻ ʟʘʫʚʘʞʝʥʴ. ɸʚʪʦʨ ʨʦʙʦʪʠ [4] ʜʦʩʣʽʜʠʚ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʥʘ ʦʜʥʫ ʜʘʪʫ ʫ ʙʘʛʘʪʴʦʭ ʙʘʥʢʘʭ ʪʘ ʚʠʟʥʘʯʠʚ ʪʽ ʙʘʥʢʠ, ʜʣʷ ʷʢʠʭ ʮʝʡ 

ʧʦʢʘʟʥʠʢ ʧʝʨʝʚʠʱʠʚ ɺʂʄ . ɯʟ ʪʝʢʩʪʫ ʨʦʙʦʪʠ ʥʝ ʷʩʥʦ ï ʯʠ ʽʩʥʫʻ ʥʦʨʤʘʪʠʚʥʝ 

ʢʨʠʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ. ʋ ʚʠʧʘʜʢʫ ʡʦʛʦ ʚʽʜʩʫʪʥʦʩʪʽ ʪʘ ʚʽʜʩʫʪʥʦʩʪʽ 

ʚʧʣʠʚʫ ʥʘ ʜʽʷʣʴʥʽʩʪʴ ʙʘʥʢʽʚ ʥʘ ʟʘʢʦʥʦʜʘʚʯʦʤʫ ʨʽʚʥʽ ʧʦʙʫʜʦʚʘ ʢʘʨʪ ʐʫʭʘʨʪʫ 

ʚʪʨʘʯʘʻ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ ʩʚʦʻʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. ɸʥʘʣʦʛʽʯʥʽ ʟʘʫʚʘʞʝʥʥʷ ʪʘʢʦʞ 

ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʽ ʜʦ ʨʦʙʦʪʠ [5]. ɺ ʪʦʡ ʞʝ ʯʘʩ ʘʚʪʦʨ ʮʽʻʾ ʨʦʙʦʪʠ ʨʦʙʠʪʴ ʮʽʣʢʦʤ 

ʩʣʫʰʥʝ ʟʘʫʚʘʞʝʥʥʷ, ʱʦ ʅʘʮʽʦʥʘʣʴʥʠʡ ʙʘʥʢ ʋʢʨʘʾʥʠ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʨʝʟʫʣʴʪʘʪʠ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʚʦʻʾ ʨʝʛʫʣʷʪʦʨʥʦʾ ʧʦʣʽʪʠʢʠ. 

ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʟʘʜʘʯʘ ʧʦʙʫʜʦʚʠ ʢʘʨʪʠ ʐʫʭʘʨʪʫ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʪʨʘʜʠʮʽʡʥʦʾ ʪʦʤʫ, ʱʦ ʟʥʘʯʝʥʥʷ ɺʂʄ ʪʘ ʅʂʄ ʚʠʟʥʘʯʝʥʦ, ʘ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 

ʧʨʦʮʝʩʫ ʪʘ ʡʦʛʦ ʤʽʥʣʠʚʽʩʪʴ ʥʝ ʚʠʟʥʘʯʝʥʦ. 

ɽʢʦʥʦʤʽʯʥʽ ʥʦʨʤʘʪʠʚʠ ʨʝʛʫʣʶʚʘʥʥʷ ʙʘʥʢʽʚʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘʚʝʜʝʤʦ ʚ 

ʪʘʙʣ. 2 ʪʘ ʪʘʙʣ. 3. 

ʊʘʙʣʠʮʷ 2 

ɽʢʦʥʦʤʽʯʥʽ ʥʦʨʤʘʪʠʚʠ ʨʝʛʫʣʶʚʘʥʥʷ ʙʘʥʢʽʚʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʦʜʥʦʩʪʦʨʦʥʥʴʦ ʦʙʤʝʞʝʥʽ ʟʛʽʜʥʦ ʫʤʦʚʠ çʅʝ ʤʝʥʰʝ ʥʽʞè, ʘʙʦ (Ó) 
ʅʦʤʝʨ 

ʥʦʨʤʘʪʠʚʫ 
ʅʘʟʚʘ ʥʦʨʤʘʪʠʚʫ 

ʌʦʨʤʫʣʶʚʘʥʥʷ 

ʦʙʤʝʞʝʥʥʷ 

ʊʠʧ 

ʦʙʤʝʞʝʥʥʷ 

ʅ2 
ʅʦʨʤʘʪʠʚ ʘʜʝʢʚʘʪʥʦʩʪʽ 

ʨʝʛʫʣʷʪʠʚʥʦʛʦ ʢʘʧʽʪʘʣʫ 
ʅʝ ʤʝʥʰʝ ʯʠʤ 10% Ó 

ʅ3 

ʅʦʨʤʘʪʠʚ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʨʝʛʫʣʷʪʠʚʥʦʛʦ ʢʘʧʽʪʘʣʫ ʜʦ ʩʫʢʫʧʥʠʭ 

ʘʢʪʠʚʽʚ 

ʅʝ ʤʝʥʰʝ ʯʠʤ 9% Ó 

ʅ4 ʅʦʨʤʘʪʠʚ ʤʠʪʪʻʚʦʾ ʣʽʢʚʽʜʥʦʩʪʽ ʅʝ ʤʝʥʰʝ ʯʠʤ 20% Ó 

ʅ5 ʅʦʨʤʘʪʠʚ ʧʦʪʦʯʥʦʾ ʣʽʢʚʽʜʥʦʩʪʽ ʅʝ ʤʝʥʰʝ ʯʠʤ 40% Ó 

ʅ6 
ʅʦʨʤʘʪʠʚ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʦʾ 

ʣʽʢʚʽʜʥʦʩʪʽ 
ʅʝ ʤʝʥʰʝ ʯʠʤ 20% Ó 

 

ʊʘʙʣʠʮʷ 3 

ɽʢʦʥʦʤʽʯʥʽ ʥʦʨʤʘʪʠʚʠ ʨʝʛʫʣʶʚʘʥʥʷ ʙʘʥʢʽʚʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʦʜʥʦʩʪʦʨʦʥʥʴʦ ʦʙʤʝʞʝʥʽ ʟʛʽʜʥʦ ʫʤʦʚʠ çʅʝ ʙʽʣʴʰʝ ʥʽʞè, ʘʙʦ (Ò) 

ʅ7 
ʅʦʨʤʘʪʠʚ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ 

ʢʨʝʜʠʪʥʦʛʦ ʨʠʟʠʢʫ ʥʘ ʦʜʥʦʛʦ ʢʦʥʪʨʘʛʝʥʪʘ 
ʅʝ ʙʽʣʴʰʝ ʥʽʞ 25 % Ò 

ʅ8 ʅʦʨʤʘʪʠʚ ʚʝʣʠʢʠʭ ʢʨʝʜʠʪʥʠʭ ʨʠʟʠʢʽʚ 

ʅʝ ʙʽʣʴʰ ʚʽʜ 8-ʢʨʘʪʥʦʛʦ 

ʨʦʟʤʽʨʫ ʨʝʛʫʣʷʪʠʚʥʦʛʦ 

ʢʘʧʽʪʘʣʫ 

Ò 

ʅ9 

ʅʦʨʤʘʪʠʚ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʦʟʤʽʨʫ 

ʢʨʝʜʠʪʽʚ, ʛʘʨʘʥʪʽʡ ʽ ʧʦʨʫʯʠʪʝʣʴʩʪʚʘ, 

ʥʘʜʘʥʠʭ ʦʜʥʦʤʫ ʽʥʩʘʡʜʝʨʫ 

ʅʝ ʙʽʣʴʰʝ ʥʽʞ 5% Ò 

ʅ10 

ʅʦʨʤʘʪʠʚ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʫʢʫʧʥʦʛʦ 

ʨʦʟʤʽʨʫ ʢʨʝʜʠʪʽʚ, ʛʘʨʘʥʪʽʡ ʽ ʧʦʨʫʯʠʪʝʣʴʩʪʚ, 

ʥʘʜʘʥʠʭ ʽʥʩʘʡʜʝʨʘʤ 

ʅʝ ʙʽʣʴʰʝ ʥʽʞ 30% Ò 

ʅ11 ʅʦʨʤʘʪʠʚ ʽʥʚʝʩʪʫʚʘʥʥʷ ʚ ʮʽʥʥʽ ʧʘʧʝʨʠ ʅʝ ʙʽʣʴʰʝ ʥʽʞ 15% Ò 
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ʦʢʨʝʤʦ ʧʦ ʢʦʞʥʽʡ ʫʩʪʘʥʦʚʽ 

ʅ12 ʅʦʨʤʘʪʠʚ ʟʘʛʘʣʴʥʦʾ ʩʫʤʠ ʽʥʚʝʩʪʫʚʘʥʥʷ ʅʝ ʙʽʣʴʰʝ ʥʽʞ 60% Ò 

 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʨʠʪʝʨʽʾ ʟʙʝʨʝʞʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦʾ ʤʽʥʣʠʚʦʩʪʽ 

ʧʨʠʭʦʜʠʤʦ ʜʦ ʚʠʩʥʦʚʢʫ, ʱʦ ʧʨʦʮʝʩʠ ʟʤʽʥʠ ʫ ʯʘʩʽ ʝʢʦʥʦʤʽʯʥʠʭ ʥʦʨʤʘʪʠʚʽʚ 

ʙʘʥʢʽʚʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʻ ʩʪʘʙʽʣʴʥʠʤʠ ʜʣʷ ʚʩʽʭ ʧʦʢʘʟʥʠʢʽʚ, ʢʨʽʤ H4 (ʥʦʨʤʘʪʠʚʫ 

ʤʠʪʪʻʚʦʾ ʣʽʢʚʽʜʥʦʩʪʽ). ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʩʪʘʙʽʣʴʥʽʩʪʴ ʧʨʦʮʝʩʫ ʥʝ ʟʘʚʞʜʠ 

ʚʽʜʧʦʚʽʜʘʻ ʫʤʦʚʘʤ ʥʘʜʽʡʥʦʾ ʨʦʙʦʪʠ ʙʘʥʢʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʝ ʚʠʪʨʠʤʘʥʦ ʛʨʘʥʠʯʥʽ ʟʥʘʯʝʥʥʷ ʥʦʨʤʘʪʠʚʽʚ ʅ2, ʅ6, ʅ8, 

ʅ12 ʪʘ ʥʘ ʤʝʞʽ ʢʦʥʪʨʦʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʟʥʘʭʦʜʠʪʴʩʷ ʥʦʨʤʘʪʠʚʠ ʅ3 ʪʘ ʅ7. ɼʣʷ 

ʛʘʨʘʥʪʦʚʘʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʥʦʨʤʘʪʠʚʽʚ ʤʝʥʝʜʞʤʝʥʪ ʙʘʥʢʫ ʧʦʚʠʥʝʥ ʧʨʠʡʥʷʪʠ 

ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʪʘ ʬʽʥʘʥʩʦʚʽ ʟʘʭʦʜʠ ʜʣʷ ʟʤʽʥʠ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʥʦʨʤʘʪʠʚʽʚ ʜʦ ʨʽʚʥʷ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʽʡʥʫ ʨʦʙʦʪʫ ʙʘʥʢʫ. 

ɺʠʩʥʦʚʢʠ. ɼʣʷ ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʦʛʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʩʪʘʥʫ 

ʩʪʘʙʽʣʴʥʦʩʪʽ ʝʢʦʥʦʤʽʯʥʠʭ ʥʦʨʤʘʪʠʚʽʚ ʨʝʛʫʣʶʚʘʥʥʷ ʙʘʥʢʽʚʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʯʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʰʣʷʭʦʤ ʧʦʙʫʜʦʚʠ ʢʘʨʪʠ ʐʫʭʘʨʪʫ ʪʘ 

ʧʝʨʝʚʽʨʢʠ ʧʦʨʫʰʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦʾ ʤʽʥʣʠʚʦʩʪʽ ʧʨʦʮʝʩʽʚ. ʁʦʛʦ ʩʫʪʥʽʩʪʴ ʧʦʣʷʛʘʻ 

ʫ ʚʠʜʽʣʝʥʥʽ ʝʪʘʧʽʚ ï ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʩʪʘʙʽʣʴʥʦʩʪʽ (ʚʽʜʩʫʪʥʦʩʪʽ 

ʪʨʝʥʜʫ) ʚ ʜʠʥʘʤʽʮʽ ʧʦʢʘʟʥʠʢʽʚ ʙʘʥʢʽʚʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʘ ʚʝʣʠʢʠʡ ʪʘ ʥʝʚʝʣʠʢʠʡ 

ʧʨʦʤʽʞʢʠ ʯʘʩʫ. ʎʝ ʜʦʟʚʦʣʷʻ ʧʦʛʣʠʙʣʝʥʦ ʦʮʽʥʠʪʠ ʙʘʥʢʽʚʩʴʢʫ ʜʽʷʣʴʥʽʩʪʴ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʧʦʧʝʨʝʜʞʝʥʥʷ ʢʨʠʟʦʚʠʭ ʩʠʪʫʘʮʽʡ ʚ ʝʢʦʥʦʤʽʮʽ ʦʜʥʠʤ ʟ 

ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ, ʷʢʽ ʧʦʩʪʘʣʠ ʧʝʨʝʜ ʚʽʪʯʠʟʥʷʥʦʶ ʙʘʥʢʽʚʩʴʢʦʶ ʩʠʩʪʝʤʦʶ, ʻ 

ʧʽʜʪʨʠʤʢʘ ʥʘ ʥʘʣʝʞʥʦʤʫ ʨʽʚʥʽ ʬʽʥʘʥʩʦʚʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʢʦʞʥʦʛʦ ʙʘʥʢʫ, ʱʦ ʜʘʻ 

ʾʤ ʟʤʦʛʫ ʚʠʢʦʥʫʚʘʪʠ ʬʫʥʢʮʽʾ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʩʫʙôʻʢʪʽʚ ʜʦʩʪʘʪʥʴʦʶ 

ʢʽʣʴʢʽʩʪʶ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ. ʉʪʘʙʽʣʴʥʦ ʬʫʥʢʮʽʦʥʫʶʯʽ ʙʘʥʢʽʚʩʴʢʽ ʫʩʪʘʥʦʚʠ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʘʢʫʤʫʣʷʮʽʶ ʥʘʜʣʠʰʢʦʚʦʾ ʣʽʢʚʽʜʥʦʩʪʽ, ʟʤʝʥʰʫʶʪʴ ʨʽʚʝʥʴ ʪʽʥʽʟʘʮʽʾ 

ʝʢʦʥʦʤʽʢʠ, ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ ʢʨʝʜʠʪʫʚʘʥʥʷ, ʱʦ ʩʣʫʛʫʻ 

ʢʘʪʘʣʽʟʘʪʦʨʦʤ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʜʦʙʨʦʙʫʪʫ ʥʘʩʝʣʝʥʥʷ. 

ʊʦʤʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʠʥʘʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚʽʪʯʠʟʥʷʥʦʾ ʝʢʦʥʦʤʽʢʠ ʧʨʦʙʣʝʤʽ 

ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʩʪʘʙʽʣʴʥʽʩʪʶ ʙʘʥʢʽʚ ʤʘʻ ʧʨʠʜʽʣʷʪʠʩʷ ʟʥʘʯʥʘ ʫʚʘʛʘ. 
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ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʙʽʣʴʰ ʷʢ 10 ʤʽʣʴʡʦʥʽʚ ʣʶʜʝʡ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʟʘʡʤʘʶʪʴʩʷ 

ʤʘʡʥʽʥʛʦʤ ʢʨʠʧʪʦʚʘʣʶʪʠ ʪʘ ʚʦʣʦʜʽʶʪʴ ʙʽʪʢʦʡʥʘʤʠ, ʽ ʧʦʥʘʜ 100 000 ʪʦʨʛʦʚʮʽʚ 

ʧʨʠʡʤʘʶʪʴ ʾʭ ʟʘ ʪʦʚʘʨʠ (ʥʝ ʨʘʭʫʶʯʠ ʪʠʭ, ʭʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʾʭ ʜʣʷ ʧʨʦʜʘʞʫ 

ʥʘʨʢʦʪʠʢʽʚ ʪʘ ʽʥʰʠʭ ʥʝʟʘʢʦʥʥʠʭ ʪʦʚʘʨʽʚ ʥʘ ʯʦʨʥʦʤʫ ʨʠʥʢʫ). ʏʘʩʪʠʥʘ 

ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʙʽʪʢʦʡʥʽʚ ʜʣʷ ʙʘʛʘʪʴʦʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʦʣʷʛʘʻ ʫ ʚʽʜʩʫʪʥʦʩʪʽ 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʢʦʥʪʨʦʣʶ ʘʙʦ ʨʝʛʫʣʶʚʘʥʥʷ ʟ ʙʦʢʫ ʚʣʘʜʠ. ɿʘʤʽʩʪʴ ʮʴʦʛʦ ʚʩʝ 

ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʪʝʭʥʦʣʦʛʽʶ, ʚʽʜʦʤʫ ʷʢ blockchain [1]. 

ɽʧʦʭʘ ʽʥʪʝʨʥʝʪʫ ʧʨʠʥʝʩʣʘ ʥʘʤ ʥʦʚʝ ʷʚʠʱʝ, ʚʽʜʦʤʝ ʷʢ ʢʨʠʧʪʦʚʘʣʶʪʘ. ʇʨʠ 

ʮʴʦʤʫ ʙʘʛʘʪʦ ʭʪʦ ʚʩʝ ʱʝ ʥʝ ʤʘʻ ʥʘʚʽʪʴ ʧʨʠʙʣʠʟʥʦʛʦ ʫʷʚʣʝʥʥʷ ʧʨʦ ʪʝ, ʱʦ ʮʝ ʪʘʢʝ, 

ʦʩʢʽʣʴʢʠ ʜʘʣʝʢʦ ʥʝ ʩʢʨʽʟʴ ʧʦʷʩʥʶʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʷ ʙʣʦʢʯʝʡʥ ʧʨʦʩʪʠʤʠ ʩʣʦʚʘʤʠ. 

Blockchain ð ʮʝ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʟʙʝʨʽʛʘʥʥʷ ʜʘʥʠʭ ʘʙʦ 

ʮʠʬʨʦʚʠʡ ʨʝʻʩʪʨ ʪʨʘʥʟʘʢʮʽʡ, ʫʛʦʜ, ʢʦʥʪʨʘʢʪʽʚ. ʉʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʙʦʨʫ ʟʘʧʠʩʽʚ. 

ɻʦʣʦʚʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʽ ʥʝʟʘʧʝʨʝʯʥʘ ʧʝʨʝʚʘʛʘ ð ʪʝ, ʱʦ ʮʝʡ ʨʝʻʩʪʨ ʥʝ ʟʙʝʨʽʛʘʻʪʴʩʷ 

ʚ ʦʜʥʦʤʫ ʤʽʩʮʽ. ɺʽʥ ʨʦʟʧʦʜʽʣʝʥʠʡ ʩʝʨʝʜ ʢʽʣʴʢʦʭ ʩʦʪʝʥʴ ʽ ʥʘʚʽʪʴ ʪʠʩʷʯ 

ʢʦʤʧ'ʶʪʝʨʽʚ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ. ɹʫʜʴ-ʷʢʠʡ ʢʦʨʠʩʪʫʚʘʯ ʮʽʻʾ ʤʝʨʝʞʽ ʤʦʞʝ ʤʘʪʠ 

ʚʽʣʴʥʠʡ ʜʦʩʪʫʧ ʜʦ ʘʢʪʫʘʣʴʥʦʾ ʚʝʨʩʽʾ ʨʝʻʩʪʨʫ, ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʧʨʦʟʦʨʠʤ 

ʘʙʩʦʣʶʪʥʦ ʜʣʷ ʚʩʽʭ ʫʯʘʩʥʠʢʽʚ [2]. 

Blockchain ʧʨʘʮʶʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: ʫʩʽ ʪʨʘʥʟʘʢʮʽʾ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʢʣʘʜʥʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʦʙ'ʻʜʥʫʶʪʴʩʷ ʚ "ʙʣʦʢʠ", ʷʢʽ ʧʦʪʽʤ 

ʟʚ'ʷʟʫʶʪʴʩʷ ʢʨʠʧʪʦʛʨʘʬʽʯʥʦ ʽ ʭʨʦʥʦʣʦʛʽʯʥʦ ʚ "ʣʘʥʮʶʛ" ʪʘ ʤʘʶʪʴ ʧʝʚʥʠʡ ʛʝʰ 

(ʮʠʬʨʦʚʠʡ ʧʘʨʦʣʴ) ʧʦʧʝʨʝʜʥʴʦʛʦ ʙʣʦʢʫ. ʊʨʘʥʟʘʢʮʽʷ ʧʨʠ ʮʴʦʤʫ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʣʠʰʝ ʪʦʜʽ, ʢʦʣʠ ʚʚʘʞʘʻʪʴʩʷ ʧʽʜʪʚʝʨʜʞʝʥʦʶ [3]. 

ɺʠʭʽʜʥʘ ʙʣʦʢ-ʣʘʥʮʶʞʦʢ ð ʮʝ ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʘ ʨʦʟʧʦʜʽʣʝʥʘ ʙʘʟʘ ʜʘʥʠʭ. 

ɺʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʦʚôʷʟʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʧʘʨʪʽʡ ʪʨʘʥʟʘʢʮʽʡ, ʚʽʜʦʤʠʭ ʷʢ ʙʣʦʢʠ 

(ʘʥʛʣ. Blockchain ð çʙʣʦʢʦʚʠʡ ʣʘʥʮʶʞʦʢè). ɺʦʥʘ ʥʝ ʤʘʻ ʻʜʠʥʦʛʦ ʩʝʨʚʝʨʘ. ɰʾ 

ʽʜʝʥʪʠʯʥʽ ʢʦʧʽʾ ʟʙʝʨʽʛʘʶʪʴʩʷ ʥʘ ʢʦʤʧôʶʪʝʨʘʭ ʫʩʽʭ ʫʯʘʩʥʠʢʽʚ ʤʝʨʝʞʽ. 
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ɺʩʽ ʙʣʦʢʠ ʧʦʚôʷʟʘʥʽ ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʤ ʧʽʜʧʠʩʦʤ ʚ ʭʨʦʥʦʣʦʛʽʯʥʦʤʫ 

ʧʦʨʷʜʢʫ ʚ ʻʜʠʥʠʡ ʣʘʥʮʶʞʦʢ ʩʪʨʦʛʦ ʚ ʾʾ ʢʽʥʝʮʴ. ɿʘ ʮʝʡ ʧʨʦʮʝʩ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʩʢʣʘʜʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʘʣʛʦʨʠʪʤʠ.  

ʂʦʞʥʘ ʟʤʽʥʘ ʚ ʨʝʛʽʩʪʨʽ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʢʨʠʧʪʦʛʨʘʬʽʯʥʠʤ ʧʽʜʧʠʩʦʤ, ʱʦʙ 

ʜʦʚʝʩʪʠ ʬʘʢʪ ʚʦʣʦʜʽʥʥʷ ʧʝʚʥʠʤ ʢʦʨʠʩʪʫʚʘʯʝʤ ʧʝʨʝʜʘʥʠʤʠ ʤʦʥʝʪʘʤʠ. ʅʽʭʪʦ ʥʝ 

ʤʦʞʝ ʚʠʪʨʘʪʠʪʠ ʦʜʥʽ ʽ ʪʽ ʞ ʤʦʥʝʪʠ ʜʚʽʯʽ, ʪʦʤʫ ʱʦ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʪʨʘʥʟʘʢʮʽʾ ʽ 

ʾʾ ʟʘʧʠʩʫ ʚ ʙʣʦʢ-ʣʘʥʮʶʛ, ʚʩʽ ʤʝʨʝʞʝʚʽ ʚʫʟʣʠ ʦʪʨʠʤʫʶʪʴ ʜʘʥʽ ʧʨʦ ʮʝ. ɺʩʽ ʦʧʝʨʘʮʽʾ 

ʚʩʝʨʝʜʠʥʽ ʤʝʨʝʞʽ ʨʝʻʩʪʨʫʶʪʴʩʷ ʽ ʦʙʨʦʙʣʷʶʪʴʩʷ ʙʝʟ ʫʯʘʩʪʽ ʩʪʦʨʦʥʥʴʦʛʦ 

ʧʨʦʚʘʡʜʝʨʘ [1]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʚʽʜʤʽʪʠʪʠ ʷʚʥʫ ʧʝʨʝʚʘʛʫ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ï blockchain 

ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʠʡ. ɺʽʥ ʨʦʟʨʦʙʣʝʥʠʡ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʝ ʥʝ ʽʩʥʫʻ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʩʝʨʚʝʨʘ ʘʙʦ ʨʝʛʫʣʶʶʯʦʛʦ ʦʨʛʘʥʫ, ʷʢʠʡ ʙʠ ʚʽʜʧʦʚʽʜʘʚ ʟʘ ʟʙʝʨʽʛʘʥʥʷ ʚʩʽʭ ʜʘʥʠʭ ʚ 

ʤʝʨʝʞʽ ʽ ʧʽʜʪʨʠʤʫʚʘʚ ʨʦʙʦʪʫ ʪʝʭʥʦʣʦʛʽʾ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʛʘʨʘʥʪʫʻ, ʱʦ ʞʦʜʝʥ ʟ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʝ ʟʤʦʞʝ ʦʪʨʠʤʘʪʠ ʢʦʥʪʨʦʣʴ ʥʘʜ ʙʣʦʢʦʚʠʤ ʣʘʥʮʶʞʢʦʤ. ɸ 

ʚʘʨʪʽʩʪʴ ʧʝʨʝʢʘʟʫ ʢʦʰʪʽʚ ʟʘ ʪʘʢʦʶ ʤʝʨʝʞʝʶ ʥʘʙʘʛʘʪʦ ʥʠʞʯʝ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʙʘʥʢʽʚʩʴʢʠʤʠ ʢʦʤʽʩʽʡʥʠʤʠ. ʎʝ ʨʦʙʠʪʴ ʪʝʭʥʦʣʦʛʽʶ ʽʜʝʘʣʴʥʦʶ ʜʣʷ ʨʷʜʦʚʠʭ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʨʠ ʧʝʨʝʢʣʘʜʽ ʥʝʚʝʣʠʢʠʭ ʩʫʤ, ʘ ʜʣʷ ʚʝʣʠʢʠʭ ʢʦʤʧʘʥʽʡ ï ʮʝ ʦʟʥʘʯʘʻ 

ʟʥʘʯʥʝ ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʙʘʥʢʽʚʩʴʢʽ ʧʦʩʣʫʛʠ. 

ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰʠʭ ʧʦʟʠʪʠʚʥʠʭ ʝʬʝʢʪʽʚ ʙʣʦʢʦʚʦʛʦ ʣʘʥʮʶʞʢʘ ʻ ʪʝ, ʱʦ 

ʚʽʥ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʟʦʨʽʩʪʴ ʪʨʘʥʟʘʢʮʽʡ. ʗʢʱʦ ʧʦʨʽʚʥʷʪʠ ʮʝ ʟ ʜʽʷʣʴʥʽʩʪʶ 

ʙʘʥʢʽʚʩʴʢʦʾ ʤʝʨʝʞʽ, ʪʦ ʪʘʢʠʡ ʚʘʨʽʘʥʪ ʜʦʟʚʦʣʷʻ ʟ ʣʝʛʢʽʩʪʶ ʚʽʜʩʪʝʞʫʚʘʪʠ 

ʪʨʘʜʠʮʽʡʥʽ ʧʨʦʙʣʝʤʠ ʚ ʬʽʥʘʥʩʦʚʦʤʫ ʩʝʢʪʦʨʽ. 

ɹʝʟʧʝʨʝʯʥʘ ʧʝʨʝʚʘʛʘ ʽ ʫ ʰʚʠʜʢʦʩʪʽ ʦʙʨʦʙʣʝʥʥʷ ʪʨʘʥʟʘʢʮʽʡ. ɺ ʪʦʡ ʯʘʩ ʷʢ 

ʨʦʙʦʪʘ ʙʘʥʢʽʚ ʦʙʤʝʞʝʥʘ ʨʦʙʦʯʠʤʠ ʛʦʜʠʥʘʤʠ ʪʘ ʚʠʭʽʜʥʠʤʠ ʜʥʷʤʠ, blockchain 

ʧʨʘʮʶʻ ʮʽʣʦʜʦʙʦʚʦ[4]. 

ɿʘʚʜʷʢʠ ʚʧʨʦʚʘʜʞʝʥʥʶ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʫ ʥʘ ʙʘʟʽ blockchain Ethereum, 

ʧʦʪʝʥʮʽʘʣ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ ʚʠʡʰʦʚ ʜʘʣʝʢʦ ʟʘ ʤʝʞʽ ʩʬʝʨʠ ʦʙʨʦʙʢʠ ʧʣʘʪʝʞʽʚ. ʎʝ 

ʜʦʟʚʦʣʷʻ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʢʦʥʫʚʘʪʠ çʨʦʟʫʤʥʽè ʢʦʥʪʨʘʢʪʠ, ʷʢʽ ʥʝ ʚʠʤʘʛʘʶʪʴ 

ʩʪʦʨʦʥʥʴʦʛʦ ʘʨʙʽʪʨʘ. ʎʝ ʟʥʘʯʥʦ ʨʦʟʰʠʨʶʻ ʩʬʝʨʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʣʦʢʦʚʦʾ 

ʪʝʭʥʦʣʦʛʽʾ. ʂʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ð ʮʝ ʥʝ ʪʽʣʴʢʠ ʰʚʠʜʢʽ ʪʨʘʥʟʘʢʮʽʾ ʟ ʤʽʥʽʤʘʣʴʥʦʶ 

ʢʦʤʽʩʽʻʶ, ʘʣʝ ʟʨʦʩʪʘʥʥʷ ʚʧʝʚʥʝʥʦʩʪʽ ʚ ʩʢʦʻʥʠʭ ʫʛʦʜʘʭ. 

ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʢʦʥʪʨʘʢʪʠ ʚʞʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʜʝʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, ʢʨʠʧʪʦʚʘʣʶʪʥʠʭ ʩʠʩʪʝʤ, ʧʨʦʚʝʜʝʥʥʷ 

ʛʦʣʦʩʫʚʘʥʥʷ ʽ ʣʽʮʝʥʟʫʚʘʥʥʷ ʤʫʟʠʢʠ. 

ʑʦʜʦ ʥʘʜʽʡʥʦʩʪʽ, - ʪʝʦʨʝʪʠʯʥʘ ʥʝʟʤʽʥʥʽʩʪʴ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʚʩʽ ʟʘʧʠʩʠ, ʱʦ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʙʣʦʢ-ʣʘʥʮʶʞʢʫ, ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʟʤʽʥʝʥʽ. ɺʩʽ ʙʣʦʢʠ ʧʦʚôʷʟʘʥʽ 

ʤʽʞ ʩʦʙʦʶ ʯʝʨʝʟ ʭʝʰ-ʬʫʥʢʮʽʶ. ʋ ʨʘʟʽ ʩʧʨʦʙʠ ʾʾ ʟʤʽʥʠ ʧʦʜʽʙʥʽ ʜʽʾ ʙʫʜʫʪʴ 

ʘʚʪʦʤʘʪʠʯʥʦ ʚʽʜʭʠʣʝʥʽ ʤʝʨʝʞʝʶ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ blockchain ʚ 

ʨʷʜʽ ʧʨʦʪʦʢʦʣʽʚ ʙʝʟʧʝʢʠ. ɯ ʟʚʘʞʘʶʯʠ ʥʘ ʧʦʪʦʯʥʫ ʟʘʛʨʦʟʫ ʢʽʙʝʨʘʪʘʢ ʫ ʩʚʽʪʽ, ʥʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʧʦʜʽʙʥʘ ʪʝʭʥʦʣʦʛʽʷ ʚʠʨʘʟʥʦ ʧʨʝʜʩʪʘʚʣʷʻ ʽʥʪʝʨʝʩ ʜʣʷ 

ʫʯʘʩʥʠʢʽʚ ʮʠʬʨʦʚʦʛʦ ʧʨʦʩʪʦʨʫ [4]. 

ɼʦ ʪʦʛʦ ʞ, ʪʝʭʥʦʣʦʛʽʷ blockchain ʜʘʻ ʨʦʟʨʦʙʥʠʢʫ ʟʜʘʪʥʽʩʪʴ çʧʽʜʣʘʰʪʫʚʘʪʠ 

ʧʽʜ ʩʝʙʝè. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ blockchain, ʘ ʪʦʯʥʽʰʝ ʡʦʛʦ ʚʠʭʽʜʥʠʡ ʢʦʜ, ʥʘʜʘʻʪʴʩʷ ʫ 

ʚʽʣʴʥʦʤʫ ʜʦʩʪʫʧʽ. ʆʪʨʠʤʘʥʠʡ ʥʘ ʡʦʛʦ ʦʩʥʦʚʽ ʙʣʦʢʦʚʠʡ ʣʘʥʮʶʞʦʢ ʤʦʞʝ ʙʫʪʠ 
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ʧʦʚʥʽʩʪʶ ʟʘʢʨʠʪʠʤ (ʟ ʜʦʩʪʫʧʦʤ ʜʣʷ ʧʝʚʥʦʛʦ ʢʦʣʘ ʦʩʽʙ) ʘʙʦ ʜʦʩʪʫʧʥʠʤ ʜʣʷ ʙʫʜʴ-

ʢʦʛʦ, ʭʪʦ ʭʦʯʝ ʩʪʘʪʠ ʡʦʛʦ ʫʯʘʩʥʠʢʦʤ [5]. 

ʊʘ ʚʩʝ ʞ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʧʦʰʠʨʝʥʫ ʜʫʤʢʫ, ʙʽʣʴʰʽʩʪʴ ʪʨʘʥʟʘʢʮʽʡ ʥʝ ʻ 

ʘʥʦʥʽʤʥʠʤʠ ʚ ʧʨʷʤʦʤʫ ʩʝʥʩʽ ʮʴʦʛʦ ʩʣʦʚʘ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʜʣʷ ʧʝʨʝʢʘʟʫ 

ʢʦʰʪʽʚ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʥʝ ʧʦʪʨʽʙʥʦ ʥʘʜʘʚʘʪʠ ʜʦʢʫʤʝʥʪʠ, ʱʦ ʟʘʩʚʽʜʯʫʶʪʴ ʡʦʛʦ 

ʦʩʦʙʫ, ʘʥʘʣʽʟ ʙʣʦʢʦʚʦʛʦ ʣʘʥʮʶʛʘ ʜʦʟʚʦʣʷʻ ʧʨʦʩʪʝʞʠʪʠ ʰʣʷʭ ʙʫʜʴ-ʷʢʦʾ ʤʦʥʝʪʠ ʟ 

ʤʦʤʝʥʪʫ ʾʾ ʝʤʽʩʽʾ ʤʽʞ ʫʩʽʤʘ ʦʜʝʨʞʫʚʘʯʘʤʠ ʽ ʚʽʜʧʨʘʚʥʠʢʘʤʠ. ʆʜʥʘʢ, ʜʽʟʥʘʪʠʩʷ 

ʘʜʨʝʩʫ ʪʦʛʦ, ʢʦʤʫ ʩʘʤʝ ʥʘʣʝʞʠʪʴ ʪʦʡ ʯʠ ʽʥʰʠʡ ʣʘʥʮʶʛ, ʤʦʞʥʘ ʚʢʨʘʡ ʨʽʜʢʦ. 

ʅʘʡʯʘʩʪʽʰʝ, ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʦʨʛʘʥʽʟʘʮʽʡ, ʷʢʽ ʧʨʠʡʤʘʶʪʴ ʦʧʣʘʪʫ ʚ ʮʠʬʨʦʚʠʭ 

ʛʨʦʰʘʭ ʽ ʨʦʟʤʽʱʫʶʪʴ ʘʜʨʝʩʠ ʛʘʤʘʥʮʽʚ ʥʘ ʩʚʦʻʤʫ ʩʘʡʪʽ. 

ʇʨʦʪʝ, blockchain ʚʩʝ ʞ ʥʝ ʻ ʜʦʩʢʦʥʘʣʠʤ. ɯ ʫ ʥʴʦʛʦ ʻ ʜʝʷʢʽ ʷʚʥʽ ʥʝʜʦʣʽʢʠ, 

ʦʩʦʙʣʠʚʦ ʚ ʧʣʘʥʽ ʤʘʩʦʚʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ. ɼʣʷ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʬʽʥʘʥʩʦʚʽ ʫʩʪʘʥʦʚʠ, ʧʦ ʩʫʪʽ, ʧʦʚʠʥʥʽ ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ ʩʚʦʾʭ ʧʦʪʦʯʥʠʭ ʤʝʨʝʞ ʽ 

ʧʦʯʘʪʠ ʚʩʝ ʟʘʥʦʚʦ. ʉʧʨʦʙʘ ʽʥʪʝʛʨʫʚʘʪʠ ʧʦʪʦʯʥʽ ʧʣʘʪʽʞʥʽ ʤʝʨʝʞʽ ʚ ʙʣʦʢʯʝʡʥ 

ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ ʥʘʩʪʽʣʴʢʠ ʩʢʣʘʜʥʦʶ, ʱʦ ʥʽʭʪʦ ʥʘʚʽʪʴ ʥʝ ʙʫʜʝ ʥʘʤʘʛʘʪʠʩʷ ʧʽʪʠ 

ʮʠʤ ʰʣʷʭʦʤ [1]. 

ʑʝ ʦʜʥʠʤ ʤʽʥʫʩʦʤ blockchain ʻ ʡʦʛʦ ʚʠʩʦʢʘ ʝʥʝʨʛʦ ʟʘʣʝʞʥʽʩʪʴ. ʎʝ ʨʦʙʠʪʴ 

ʡʦʛʦ ʜʦʨʦʛʦʶ ʪʝʭʥʦʣʦʛʽʻʶ. ɼʠʬʝʨʝʥʮʽʘʮʽʷ blockchain ʪʝʞ ʚʠʢʣʠʢʘʻ 

ʟʘʥʝʧʦʢʦʻʥʥʷ. ɺ ʜʘʥʠʡ ʯʘʩ ʽʩʥʫʻ ʙʽʣʴʰʝ 1 400 ʮʠʬʨʦʚʠʭ ʤʦʥʝʪ, ʙʘʛʘʪʦ ʟ ʷʢʠʭ 

ʤʘʶʪʴ ʩʚʦʾ ʚʣʘʩʥʽ ʚʝʨʩʽʾ ʮʽʻʾ ʪʝʭʥʦʣʦʛʽʾ. 

ʅʝ ʩʣʽʜ ʟʘʙʫʚʘʪʠ ʽ ʧʨʦ ʩʪʝʨʝʦʪʠʧʠ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʨʠʧʪʦʚʘʣʶʪ ʚ 

ʰʘʭʨʘʡʩʴʢʠʭ ʮʽʣʷʭ, ʜʣʷ ʚʽʜʤʠʚʘʥʥʷ ʛʨʦʰʝʡ ʘʙʦ ʪʦʨʛʽʚʣʽ ʥʘʨʢʦʪʠʢʘʤʠ [5]. 

ʄʦʞʣʠʚʦ, ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʛʣʠʙʦʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʦʛʦ, ʯʠ ʻ blockchain 

ʰʘʭʨʘʡʩʪʚʦʤ ʯʠ ʥʽ, ʮʝ ʦʙʩʷʛʠ ʢʦʰʪʽʚ, ʚʢʣʘʜʝʥʽ ʚ ʨʽʟʥʽ ʧʨʦʝʢʪʠ ʥʘ ʙʘʟʽ ʮʽʻʾ 

ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ. ʅʘʚʽʪʴ ʚʠʢʣʶʯʠʚʰʠ ʢʨʠʧʪʦʚʘʣʶʪʥʽ 

ʧʨʦʝʢʪʠ ʪʘ ʽʥʰʽ ʦʧʝʨʘʮʽʾ ʟ ʮʠʬʨʦʚʠʤʠ ʚʘʣʶʪʘʤʠ, ʤʘʩʰʪʘʙʠ ʽʥʚʝʩʪʠʮʽʡ ʚ ʮʶ 

ʩʬʝʨʫ ʚʨʘʞʘʶʪʴ. 

ʏʠʩʣʝʥʥʽ ʫʨʷʜʠ ʚ ʫʩʴʦʤʫ ʩʚʽʪʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʝʭʥʦʣʦʛʽʶ blockchain ʜʣʷ 

ʩʧʨʦʱʝʥʥʷ ʨʽʟʥʠʭ ʘʩʧʝʢʪʽʚ ʫʧʨʘʚʣʽʥʥʷ. ɺʝʣʠʢʦʤʘʩʰʪʘʙʥʽ ʢʦʨʧʦʨʘʮʽʾ 

ʥʘʤʘʛʘʶʪʴʩʷ ʧʝʨʝʚʝʨʰʠʪʠ ʦʜʠʥ ʦʜʥʦʛʦ, ʨʦʟʨʦʙʣʷʶʯʠ ʽ ʩʪʚʦʨʶʶʯʠ ʩʢʣʘʜʥʽ 

blockchain-ʜʦʜʘʪʢʠ. ɿʦʢʨʝʤʘ, IBM ʽʥʚʝʩʪʫʚʘʣʘ ʚʝʣʠʯʝʟʥʽ ʩʫʤʠ ʛʨʦʰʝʡ ʚ 

ʨʦʟʨʦʙʢʫ ʪʘʢʠʭ ʧʨʦʛʨʘʤ ʜʣʷ ʙʽʟʥʝʩ-ʩʬʝʨʠ ʪʘ ʬʽʥʘʥʩʦʚʦʛʦ ʨʠʥʢʫ. ʂʦʤʧʘʥʽʾ 

ʩʪʚʦʨʶʶʪʴ ʧʨʠʚʘʪʥʽ ʪʝʩʪʦʚʽ blockchain-ʜʦʜʘʪʢʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʨʘʤʢʘʭ 

ʩʚʦʻʾ ʦʨʛʘʥʽʟʘʮʽʾ. ɹʘʥʢʠ, ʚʝʥʯʫʨʥʽ ʢʘʧʽʪʘʣʽʩʪʠ, ʽʥʚʝʩʪʦʨʠ ʽ ʝʥʪʫʟʽʘʩʪʠ ʚ ʩʬʝʨʽ 

ʪʝʭʥʦʣʦʛʽʡ ʪʘʢʦʞ ʚʢʣʘʜʘʶʪʴ ʯʠʤʘʣʦ ʢʦʰʪʽʚ ʫ ʧʨʦʝʢʪʠ ʥʘ ʙʘʟʽ blockchain ʫ 

ʚʩʴʦʤʫ ʩʚʽʪʽ[6]. 

ʈʘʟʦʤ ʟ ʪʠʤ, ʫʨʷʜʠ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥ, ʚʠʩʣʦʚʣʶʶʯʠ ʥʝʛʘʪʠʚʥʫ ʜʫʤʢʫ ʧʨʦ 

ʢʨʠʧʪʦʚʘʣʶʪʫ, ʦʜʥʦʯʘʩʥʦ ʟ ʮʠʤ ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ blockchain ð ʮʝ ʪʝʭʥʦʣʦʛʽʷ 

ʤʘʡʙʫʪʥʴʦʛʦ. ɰʾ ʨʦʟʚʠʪʦʢ ʤʘʻ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʘʭ: 

ʚʽʜ ʥʘʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʽʜʝʥʪʠʬʽʢʘʮʽʻʶ ʜʦ ʟʘʧʠʩʽʚ ʨʝʻʩʪʨʘʮʽʡʥʠʭ 

ʜʘʥʠʭ ʽ ʥʘʚʽʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʝʜʠʯʥʠʭ ʧʦʩʣʫʛ. 

ɹʘʛʘʪʦ ʭʪʦ ʟʛʘʜʫʻ ʧʨʦ blockchain ʪʽʣʴʢʠ ʚ ʢʦʥʪʝʢʩʪʽ ʢʨʠʧʪʦʚʘʣʶʪ, ʘʣʝ ʮʷ 

ʪʝʭʥʦʣʦʛʽʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʠʪʠ ʙʫʜʴ-ʷʢʠʡ ʽʥʰʠʡ ʩʝʨʚʽʩ. ɺʟʘʛʘʣʽ, ʪʝʭʥʦʣʦʛʽʾ 

blockchain ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ ʨʽʟʥʠʭ ʩʬʝʨʘʭ: ʢʽʙʝʨʙʝʟʧʝʢʘ, ʦʩʚʽʪʘ, 

ʧʨʦʜʘʞʽ, ʣʽʟʠʥʛ ʤʘʰʠʥ ʪʘ ʥʘʚʽʪʴ ʚ ʷʢʦʩʪʽ ʦʩʥʦʚʠ ʜʣʷ ʩʦʮʤʝʨʝʞ, ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʪʘ 
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ʫʧʨʘʚʣʽʥʥʽ ʚʝʣʠʢʠʭ ʙʘʟ ʜʘʥʠʭ, ʚ ʣʦʛʽʩʪʠʮʽ, ʤʝʜʠʮʠʥʽ, ʩʪʨʘʭʫʚʘʥʥʽ ʽ ʙʘʛʘʪʴʦʭ 

ʽʥʰʠʭ ʦʙʣʘʩʪʷʭ, ʜʝ ʧʦʪʨʽʙʝʥ ʥʘʜʽʡʥʠʡ ʩʧʦʩʽʙ ʦʙʨʦʙʢʠ ʽ ʟʙʝʨʽʛʘʥʥʷ ʤʘʩʠʚʥʠʭ 

ʦʙʩʷʛʽʚ ʽʥʬʦʨʤʘʮʽʾ. 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʚʩʝ ʚʠʱʝʩʢʘʟʘʥʝ, ʤʦʞʥʘ ʟʘʷʚʠʪʠ, ʱʦ blockchain ð 

ʯʘʩʪʠʥʘ ʣʽʜʠʨʫʶʯʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʢʦʥʮʝʧʮʽʡ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʝʚʦʣʶʮʽʾ ʥʦʚʦʛʦ 

ʮʠʬʨʦʚʦʛʦ ʧʨʦʩʪʦʨʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʱʝ ʙʽʣʴʰ ʥʘʜʽʡʥʠʡ ʟʚôʷʟʦʢ ʽ ʙʽʣʴʰ ʰʚʠʜʢʽ 

ʪʨʘʥʟʘʢʮʽʾ. ʂʨʽʤ ʪʦʛʦ, blockchain ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʢʫ ʜʘʥʠʭ, ʜʽʻ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦ, 

ʪʠʤ ʩʘʤʠʤ ʫʩʫʚʘʶʯʠ ʧʦʪʨʝʙʫ ʚ ʧʦʩʝʨʝʜʥʠʢʘʭ, ʘ ʚʽʜʪʘʢ, ʟʥʠʞʫʻʪʴʩʷ ʽ ʨʠʟʠʢ 

ʣʶʜʩʴʢʦʾ ʧʦʤʠʣʢʠ. ʋ ʮʽʡ ʧʨʦʟʦʨʽʡ ʙʘʟʽ ʜʘʥʠʭ, ʽʥʬʦʨʤʘʮʽʷ ʟʘʭʠʱʝʥʘ ʚʽʜ 

ʤʘʥʽʧʫʣʷʮʽʡ, ʟʤʽʥʠ ʘʙʦ ʟʣʘʤʫʚʘʥʥʷ ʯʘʩʪʠʥ blockchain, ʙʦ ʜʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ 

ʙʫʣʦ ʙ ʢʦʥʪʨʦʣʶʚʘʪʠ ʫʩʽ ʢʦʤʧôʶʪʝʨʠ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʫ ʤʝʨʝʞʽ ʥʘʜ ʩʪʚʦʨʝʥʥʷʤ 

ʙʣʦʢʽʚ ʪʘ ʣʘʥʮʶʛʽʚ.  

ʊʠʤ ʥʝ ʤʝʥʰ, ʚʩʝ ʞ ʪʘʢʠ ʽʩʥʫʶʪʴ ʨʠʟʠʢʠ: ʤʘʥʽʧʫʣʷʮʽʾ ʽʟ ʬʘʣʴʰʠʚʠʤʠ 

ʫʛʦʜʘʤʠ ʟ ʤʝʪʦʶ ʦʙʤʘʥʫ ʩʠʩʪʝʤʠ ʙʫʜʝ ʤʦʞʣʠʚʠʤ, ʘʣʝ ʩʢʣʘʜʥʠʤ, ʢʨʽʤ ʪʦʛʦ, 

ʢʦʥʢʨʝʪʥʦ ʚ ʢʦʥʪʝʢʩʪʽ ʢʨʠʧʪʦ ʚʘʣʶʪʠ blockchain ʪʘ bitcoin ʻ ʟʘʣʝʞʥʠʤʠ ʚʽʜ 

ʢʦʣʠʚʘʥʴ ʢʽʣʴʢʦʩʪʽ ʘʢʪʠʚʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʽ ʯʠʩʣʘ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ bitcoin ʷʢ ʩʧʦʩʽʙ ʦʧʣʘʪʠ. 
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ʈʦʟʚʠʪʦʢ ʧʨʦʜʫʢʪʠʚʥʠʭ ʩʠʣ ʩʫʩʧʽʣʴʩʪʚʘ ʬʦʨʤʫʻ ʥʦʚʽ ʚʠʢʣʠʢʠ ʜʦ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʢʨʘʾʥ ʩʚʽʪʫ. ʆʩʪʘʥʥʽʤ ʛʣʦʙʘʣʴʥʠʤ 

ʪʨʝʥʜʦʤ ʮʽʡ ʩʬʝʨʽ ʩʪʘʻ çɯʥʜʫʩʪʨʽʷ 4.0è, ʷʢʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ɯʊ ʪʘ ʩʫʯʘʩʥʠʭ 

ʢʦʤʧ'ʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ, ʦʙʫʤʦʚʣʶʻ ʢʘʨʜʠʥʘʣʴʥʽ ʟʤʽʥʠ ʩʠʩʪʝʤʠ ʚʠʨʦʙʥʠʯʠʭ 

ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʚʽʜʥʦʩʠʥ, ʟʤʽʥʶʻ ʧʦʚʝʜʽʥʢʫ ʤʽʞʥʘʨʦʜʥʦʛʦ 

ʙʽʟʥʝʩʫ. ɺʧʝʨʰʝ ʧʨʦ ʢʦʥʮʝʧʮʽʶ çɯʥʜʫʩʪʨʽʷ 4.0è ʩʪʘʻ ʚʽʜʦʤʦ ʫ ʢʚʽʪʥʽ 2011 ʨ. ʥʘ 

ʧʨʦʤʠʩʣʦʚʽʡ ʤʽʞʥʘʨʦʜʥʽʡ ʷʨʤʘʨʮʽ ʫ ʤ. ɻʘʥʥʦʚʝʨ (ʅʽʤʝʯʯʠʥʘ). ɹʽʟʥʝʩʤʝʥ 

ʍʝʥʥʽʥʛ ʂʘʛʝʨʤʘʥʥ, ʧʦʣʽʪʠʢ ɺʦʣʴʬ-ɼʽʪʝʨ ʃʫʢʘʩ ʪʘ ʚʯʝʥʠʡ ɺʦʣʴʬʛʘʥ ɺʘʣʴʩʪʝʨ, 

ʱʦ ʩʧʝʮʽʘʣʽʟʫʚʘʣʠʩʷ ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ (ɯʊ) ʧʨʦʛʦʣʦʩʠʣʠ ʽʥʽʮʽʘʪʠʚʫ 

çɯʥʜʫʩʪʨʽʷ 4.0: ʽʥʪʝʨʥʝʪ ʨʝʯʝʡ ʥʘ ʰʣʷʭʫ ʜʦ ʯʝʪʚʝʨʪʦʾ ʧʨʦʤʠʩʣʦʚʦʾ ʨʝʚʦʣʶʮʽʾè, 

ʷʢʫ ʚʦʥʠ ʥʘʟʚʘʣʠ ʥʘʡʙʽʣʴʰ ʜʽʻʚʠʤ ʪʘ ʝʬʝʢʪʠʚʥʠʤ ʟʘʩʦʙʦʤ ʧʽʜʚʠʱʝʥʥʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʦʙʨʦʙʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʰʣʷʭʦʤ ʧʦʩʠʣʝʥʦʛʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʟʘʚʦʜʩʴʢʽ ʧʨʦʮʝʩʠ ʢʽʙʝʨʬʽʟʠʯʥʠʭ ʩʠʩʪʝʤ. ʆʩʥʦʚʦʶ çɯʥʜʫʩʪʨʽʾ 

4.0è ʩʪʘʻ ʮʠʬʨʦʚʘ ʝʢʦʥʦʤʽʢʘ, ʢʣʶʯʦʚʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ï ʽʥʬʦʨʤʘʮʽʷ ʪʘ ʜʘʥʽ, ɯʊ.  

ɼʣʷ ʨʦʟʚʠʪʢʫ ʪʘ ʩʪʨʽʤʢʦʛʦ ʧʦʰʠʨʝʥʥʷ çɯʥʜʫʩʪʨʽʾ 4.0è ʽʩʥʫʶʪʴ ʦʙôʻʢʪʠʚʥʽ 

ʧʝʨʝʜʫʤʦʚʠ. ʅʘʩʝʣʝʥʥʷ ɿʝʤʣʽ ʩʪʘʥʦʤ ʥʘ ʪʨʘʚʝʥʴ 2019 ʨ. ʧʝʨʝʚʠʱʠʣʦ 7,7 ʤʣʨʜ. 

ʦʩʽʙ ʽ ʥʝʫʭʠʣʴʥʦ ʟʨʦʩʪʘʻ, ʱʦ ʟʘʛʦʩʪʨʶʻ ʧʨʦʙʣʝʤʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ 

ʧʣʘʥʝʪʠ ʧʨʦʜʦʚʦʣʴʩʪʚʦʤ, ʚʦʜʦʶ ʪʘ ʧʨʠʨʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʩʪʘʚʠʪʴ ʧʠʪʘʥʥʷ 

ʧʨʦ ʾʭ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʟʘʦʱʘʜʣʠʚʝ, ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʤʘʡʙʫʪʥʽʭ 

ʧʦʢʦʣʽʥʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. ɿʨʦʟʫʤʽʣʦ, ʱʦ ʪʨʘʜʠʮʽʡʥʽ 

(ʝʢʩʪʝʥʩʠʚʥʽ) ʤʝʪʦʜʠ ʚʠʨʦʙʥʠʮʪʚʘ ʍʍ ʩʪ., ʱʦ ʟʘʩʥʦʚʘʥʽ ʥʘ ʟʙʽʣʴʰʝʥʥʽ ʨʝʩʫʨʩʦ 

ʩʧʦʞʠʚʘʥʥʷ, ʥʝ ʤʦʞʫʪʴ ʚʠʨʽʰʠʪʠ ʮʶ ʧʨʦʙʣʝʤʫ. ʉʘʤʝ ʪʦʤʫ ʤʘʡʙʫʪʥʻ ʮʠʚʽʣʽʟʘʮʽʾ 

ʪʘ ʾʾ ʙʝʟʧʝʢʫ ʧʦʚôʷʟʫʶʪʴ ʟ ʽʥʥʦʚʘʮʽʷʤʠ çɯʥʜʫʩʪʨʽʾ 4.0è [1]. 

ɺ ʦʩʥʦʚʽ çɯʥʜʫʩʪʨʽʾ 4.0è ï ʽʥʬʦʨʤʘʮʽʷ ʷʢ ʨʝʩʫʨʩ, ʘ ʦʩʥʦʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪ 

ʚʠʨʦʙʥʠʮʪʚʘ ï ʢʽʙʝʨʬʽʟʠʯʥʽ ʩʠʩʪʝʤʠ, ʱʦ ʬʦʨʤʫʶʪʴ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ çbig 

dataè ʫ ʚʠʨʦʙʥʠʯʠʭ, ʩʦʮʽʘʣʴʥʠʭ, ʧʦʣʽʪʠʯʥʠʭ, ʙʝʟʧʝʢʦʚʠʭ ʪʘ ʽʥʰʠʭ ʩʫʩʧʽʣʴʥʠʭ 

ʧʨʦʮʝʩʘʭ. ʂʽʙʝʨʬʽʟʠʯʥʽ ʩʠʩʪʝʤʠ ʧʝʨʝʜʙʘʯʘʶʪʴ ʽʥʪʝʛʨʘʮʽʶ çʨʦʟʫʤʥʠʭ ʤʘʰʠʥè 

(ʪʦʙʪʦ ï ʚʠʨʦʙʥʠʯʠʭ ʤʘʰʠʥ, ʩʪʘʥʢʽʚ, ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʧʨʦʛʨʘʤʫʶʪʴʩʷ), ʯʝʨʝʟ 

ʧʽʜʢʣʶʯʝʥʥʷ ʾʭ ʜʦ ɯʥʪʝʨʥʝʪʫ, ʘʙʦ ʜʦ ʩʪʚʦʨʝʥʦʾ ʩʧʝʮʽʘʣʴʥʦʾ ʤʝʨʝʞʽ ï 

çɯʥʜʫʩʪʨʽʘʣʴʥʦʛʦ ɯʥʪʝʨʥʝʪʫè, ʷʢʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʚʠʨʦʙʥʠʯʠʡ ʘʥʘʣʦʛ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʥʘ ʩʧʦʞʠʚʘʯʘ çɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡè ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʤʠʩʣʦʚʠʭ ʪʘ 

ʩʧʦʞʠʚʯʠʭ ʪʦʚʘʨʽʚ ʪʘ ʧʦʩʣʫʛ. ɼʦ çɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡè ʧʽʜʢʣʶʯʝʥʽ ʽ çʨʦʟʫʤʥʽ 

ʟʘʚʦʜʠè, ʱʦ ʢʦʨʠʩʪʫʶʪʴʩʷ çɯʥʜʫʩʪʨʽʘʣʴʥʠʤ ɯʥʪʝʨʥʝʪʦʤè ʜʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ 

ʨʦʙʦʪʠʟʦʚʘʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ. ɼʦ çɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡè ʧʽʜʢʣʶʯʘʶʪʴʩʷ ʽ 
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çʨʦʟʫʤʥʽ ʙʫʜʠʥʢʠè ʟ ʫʩʽʤ ʾʭ ʦʙʣʘʜʥʘʥʥʷʤ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʨʝʜʤʝʪʠ ʧʦʙʫʪʫ ï ʚʽʜ 

ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʜʦ ʧʦʙʫʪʦʚʠʭ ʧʨʠʣʘʜʽʚ ʩʧʦʞʠʚʯʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

(ʧʨʘʣʴʥʽ ʤʘʰʠʥʠ, ʭʦʣʦʜʠʣʴʥʠʢʠ, ʢʫʭʦʥʥʽ ʢʦʤʙʘʡʥʠ, ʜʦʤʘʰʥʽ ʨʦʙʦʪʠ-

ʧʨʠʙʠʨʘʣʴʥʠʢʠ ʪʦʱʦ), ʘ ʪʘʢʦʞ ï çʨʦʟʫʤʥʽ ʤʽʩʪʘè. ɻʦʣʦʚʥʠʤ çʘʢʪʦʨʦʤè ʩʝʨʝʜ 

ʩʫʢʫʧʥʦʾ ʨʦʙʦʯʦʾ ʩʠʣʠ ʚ ʫʤʦʚʘʭ ʨʦʟʚʠʪʢʫ çɯʥʜʫʩʪʨʽʾ 4.0è ʩʪʘʻ ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ, 

ʱʦ ʦʙʩʣʫʛʦʚʫʻ çʨʦʟʫʤʥʽ ʤʘʰʠʥʠè ʪʘ çɯʥʜʫʩʪʨʽʘʣʴʥʠʡ ɯʥʪʝʨʥʝʪè, ʘ ʪʘʢʦʞ 

ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʡ ʧʝʨʩʦʥʘʣ ɯʊ ʩʬʝʨʠ ï Chief Didital Officer. ɿʘ ʝʢʩʧʝʨʪʥʠʤʠ 

ʦʮʽʥʢʘʤʠ, ʟ ʧʝʨʝʭʦʜʦʤ ʢʨʘʾʥ ʜʦ çɯʥʜʫʩʪʨʽʾ 4.0è ʟʤʽʥʠʪʴʩʷ ʽ ʩʪʨʫʢʪʫʨʘ ʩʚʽʪʦʚʦʛʦ 

ɺɺʇ: ʩʝʨʚʽʩʠ (ʧʦʩʣʫʛʠ) ʙʫʜʫʪʴ ʩʪʚʦʨʶʚʘʪʠ ʜʦ 69 ï 70 %, ʧʨʦʤʠʩʣʦʚʽʩʪʴ ï ʜʦ 27 

ï 28 %, ʘ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ï ʜʦ 3 ï 4 % ʨʽʯʥʦʛʦ ɺɺʇ ʪʠʭ ʢʨʘʾʥ, ʱʦ 

ʧʝʨʝʡʜʫʪʴ ʜʦ ʩʪʘʥʜʘʨʪʽʚ çɯʥʜʫʩʪʨʽʾ 4.0è [1; 2]. 

ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʣʘʪʬʦʨʤʠ çɯʥʜʫʩʪʨʽʷ 4.0è ʫ ʩʚʽʪʦʚʠʭ ʤʘʩʰʪʘʙʘʭ ʜʽʶʪʴ ʪʨʠ 

ʛʘʣʫʟʝʚʽ ʘʩʦʮʽʘʮʽʾ: Bitkom (ʮʠʬʨʦʚʘ ʝʢʦʥʦʤʽʢʘ); VDMA (ʤʘʰʠʥʠ ʪʘ 

ʦʙʣʘʜʥʘʥʥʷ), ZVEI (ʝʣʝʢʪʨʦʪʝʭʥʽʢʘ ʪʘ ʝʣʝʢʪʨʦʥʽʢʘ) [2; 3]. ʋʟʘʛʘʣʴʥʶʶʯʠ, ʩʣʽʜ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ʦʩʥʦʚʽ çɯʥʜʫʩʪʨʽʾ 4.0è ʧʝʨʝʙʫʚʘʻ çʮʠʬʨʦʚʘ ʝʢʦʥʦʤʽʢʘè (ʜʣʷ ʷʢʦʾ 

ʥʘʡʙʽʣʴʰʫ ʮʽʥʥʽʩʪʴ ʤʘʶʪʴ ʚʽʨʪʫʘʣʴʥʽ (ʘ ʥʝ ʤʘʪʝʨʽʘʣʴʥʽ, ʬʽʟʠʯʥʽ) ʘʢʪʠʚʠ ʪʘ 

ʪʨʘʥʟʘʢʮʽʾ) ʪʘ ʽʥʬʦʨʤʘʪʠʟʘʮʽʷ ʙʽʟʥʝʩʫ. ʊʘʢ, ʚ ʦʩʥʦʚʽ ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ 

ʧʝʨʝʙʫʚʘʻ ʩʝʢʪʦʨ çʪʝʭʥʦʣʦʛʽʾ, ʤʝʜʽʘ ʪʘ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʾè (ʊʄʊ), ʱʦ ʧʦʻʜʥʫʻ: 

ɯ. ɯʊ ï ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʧʦʻʜʥʫʶʪʴ ʧʽʜʩʝʢʪʦʨʠ: HARDWARE ï 

ʤʘʪʝʨʽʘʣʴʥʫ ʩʢʣʘʜʦʚʫ ɯʊ ï ʢʦʤʧʴʶʪʝʨʠ, ʛʘʜʞʝʪʠ, ʢʦʤʧʴʶʪʝʨʥʽ ʘʢʩʝʩʫʘʨʠ ʪʘ 

ʨʽʟʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʨʠʩʪʨʦʾ; SOFTWARE ï ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ; 

SERVICES ï ʧʦʩʣʫʛʠ ʟ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʩʢʣʘʜʦʚʠʭ ʪʘ ʢʦʤʧʦʥʝʥʪʽʚ ɯʊ.  

ɯɯ. TELECOM, ʱʦ ʧʦʻʜʥʫʻ ʫ ʩʦʙʽ: Mobil Data ï ʤʦʙʽʣʴʥʽ ʜʘʥʽ, ʥʘʧʨʠʢʣʘʜ ï 

ʤʦʙʽʣʴʥʽ ʨʽʥʛʪʦʥʠ, ʨʽʟʥʦʤʘʥʽʪʥʫ ʤʦʙʽʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʤʦʙʽʣʴʥʽ ʧʦʩʣʫʛʠ ʜʣʷ 

ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʪʘ ʧʨʠʩʪʨʦʾʚ ʩʠʩʪʝʤʠ ʪʝʣʝʢʦʤ, ʫ ʪ.ʯ. ʽʛʨʠ, ʥʦʚʠʥʠ, ʜʘʥʽ ʧʨʦ 

ʧʦʛʦʜʫ ʪʘ ʽʥ.; Fixed Data ï ʬʽʢʩʦʚʘʥʽ ʤʦʙʽʣʴʥʽ ʜʘʥʽ, ʬʽʢʩʦʚʘʥʽ ʧʘʢʝʪʠ ʜʣʷ 

ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ, ʷʢʽ ʧʨʦʧʦʥʫʶʪʴʩʷ ʦʧʝʨʘʪʦʨʘʤʠ ʜʣʷ ʩʧʦʞʠʚʘʯʽʚ, ʜʣʷ 

ʧʨʠʩʪʨʦʾʚ ʩʠʩʪʝʤʠ ʪʝʣʝʢʦʤ; Fixed Voice ï ʬʽʢʩʦʚʘʥʽ ʛʦʣʦʩʦʚʽ ʜʘʥʽ ʜʣʷ 

ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʪʘ ʧʨʠʩʪʨʦʾʚ ʩʠʩʪʝʤʠ ʪʝʣʝʢʦʤ; Mobile Voice ï ʤʦʙʽʣʴʥʽ 

ʛʦʣʦʩʦʚʽ ʜʘʥʽ ʜʣʷ ʤʦʙʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʪʘ ʧʨʠʩʪʨʦʾʚ ʩʠʩʪʝʤʠ ʪʝʣʝʢʦʤ.  

ɯɯɯ. MEDIA ï ʮʝ ʩʝʢʪʦʨ, ʱʦ ʧʦʻʜʥʫʻ ʫ ʩʦʙʽ: ʜʨʫʢʦʚʘʥʽ ʟʘʩʦʙʠ ʤʘʩʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ; ʪʝʣʝʙʘʯʝʥʥʷ; ʨʘʜʽʦ; ʮʠʬʨʦʚʽ ʢʦʤʫʥʽʢʘʮʽʾ. ʈʘʟʦʤ ɯʊ ʪʘ TELECOM 

ʬʦʨʤʫʶʪʴ ʩʝʢʪʦʨ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʘ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ (ɯʉʊ). 

ʅʘ ʦʩʥʦʚʽ ʎʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʪʘ ɯʊ ʫ ʢʨʘʾʥʘʭ, ʱʦ ʘʢʪʠʚʥʦ ʧʝʨʝʭʦʜʷʪʴ ʜʦ 

çɯʥʜʫʩʪʨʽʾ 4.0è ʚʞʝ ʩʪʚʦʨʝʥʽ ʪʘ ʽʩʥʫʶʪʴ ʥʦʚʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʨʽʰʝʥʥʷ ʜʣʷ 

ʫʩʧʽʰʥʦʛʦ ʚʝʜʝʥʥʷ ʙʽʟʥʝʩʫ. ʅʘʡʙʽʣʴʰ ʚʽʜʦʤʠʤʠ ʩʝʨʝʜ ʥʠʭ ʻ ʪʘʢʽ ʽʥʥʦʚʘʮʽʡʥʽ 

ʧʣʘʪʬʦʨʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʷʢ çɹʣʦʢʯʝʡʥè, ç3D ʧʨʽʥʪʝʨʠè, çʙʝʟʧʽʣʦʪʥʽ ʧʨʠʩʪʨʦʾ ï 

ʜʨʦʥʠ)è, çʚʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴ (VR)è, çʜʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴè,  çɯʥʪʝʨʥʝʪ 

ʨʝʯʝʡè ʪʘ ʽʥ. [1; 3; 4]. 

ʊʝʭʥʦʣʦʛʽʷ çɹʣʦʢʯʝʡʥè ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʩʠʩʪʝʤʫ ʨʦʟʧʦʜʽʣʝʥʠʭ ʙʘʟ 

ʜʘʥʠʭ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʣʛʦʨʠʪʤʠ ʜʣʷ ʥʘʜʽʡʥʦʛʦ ʦʙʣʽʢʫ ʪʨʘʥʟʘʢʮʽʡ. 

ɯʥʬʦʨʤʘʮʽʶ ʚ ʩʠʩʪʝʤʽ çɹʣʦʢʯʝʡʥè ʥʝʤʦʞʣʠʚʦ ʟʤʽʥʠʪʠ, ʦʩʢʽʣʴʢʠ ʙʽʣʴʰ ʧʽʟʥʽ 

ʣʘʥʮʶʛʠ, ʱʦ ʬʽʢʩʫʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʨʘʥʟʘʢʮʽʾ ʟʘʭʠʱʘʶʪʴ ʜʘʥʽ ʧʨʦ 

ʧʦʧʝʨʝʜʥʽ ʦʧʝʨʘʮʽʾ. ʊʝʭʥʦʣʦʛʽʷ çɹʣʦʢʯʝʡʥè ʩʪʚʦʨʶʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʟʨʦʩʪʘʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʤʽʞʥʘʨʦʜʥʦʛʦ ʙʽʟʥʝʩʫ, ʫ ʪ.ʯ. ʰʣʷʭʦʤ: 
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ʽʜʝʥʪʠʬʽʢʘʮʽʾ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʚʽʨʪʫʘʣʴʥʠʤʠ ʚʘʣʶʪʘʤʠ: Bitcoin, 

Ripple (XRP), Ethereum, Litecoin ʪʘ ʽʥ.; ʽʜʝʥʪʠʬʽʢʘʮʽʾ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ 

ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ ʝ-ʢʦʤʝʨʮʽʾ; ʨʦʟʚʠʪʢʫ ʈ2ʈ ʪʨʘʥʟʘʢʮʽʡ; ʫʧʨʘʚʣʽʥʥʷ 

ʣʘʥʮʶʛʘʤʠ ʧʦʩʪʘʯʘʥʥʷ ʪʦʚʘʨʽʚ ʪʘ ʧʦʩʣʫʛ; ʫʢʣʘʜʘʥʥʷ ʩʤʘʨʪ-ʢʦʥʪʨʘʢʪʽʚ; 

ʚʽʜʩʪʝʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʙʽʟʥʝʩ-ʽʥʬʦʨʤʘʮʽʾ; ʨʝʻʩʪʨʘʮʽʾ ʘʢʪʠʚʽʚ, ʧʨʘʚ ʚʣʘʩʥʦʩʪʽ, 

ʙʽʟʥʝʩ-ʫʛʦʜ; ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ çɹʣʦʢʯʝʡʥè ʫ ʬʽʥʘʥʩʦʚʽʡ ʩʬʝʨʽ, ʚ ʩʠʩʪʝʤʽ 

ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʪʘ ʧʫʙʣʽʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʠʙʦʨʽʚ ʪʘ 

ʨʝʬʝʨʝʥʜʫʤʽʚ ʚʩʽʭ ʨʽʚʥʽʚ; ʫ ʨʦʙʦʪʽ ʘʢʮʽʦʥʝʨʥʠʭ ʢʦʤʧʘʥʽʡ ʪʘ ʫ ʽʥʰʠʭ ʩʬʝʨʘʭ. 

çʊʨʴʦʭʚʠʤʽʨʥʠʡ ʜʨʫʢè (3D ʧʨʠʥʪʝʨʠ) ï ʷʢ ʽʥʥʦʚʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ 

ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʤʝʪʦʜ ʩʪʚʦʨʝʥʥʷ ʪʨʴʦʭʚʠʤʽʨʥʠʭ ʦʙ'ʻʢʪʽʚ, ʱʦ ʬʦʨʤʫʶʪʴʩʷ ʥʘ 

ʦʩʥʦʚʽ ʮʠʬʨʦʚʦʾ ʤʦʜʝʣʽ ʰʣʷʭʦʤ ʧʦʩʣʽʜʦʚʥʦʛʦ ʥʘʢʣʘʜʘʥʥʷ ʤʘʪʝʨʽʘʣʫ. ɺ ʧʨʦʮʝʩʽ 

3D ʜʨʫʢʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʣʘʩʪʠʢ, ʩʢʣʦ ʪʘ ʜʝʨʝʚʦ, ʭʽʤʽʯʥʽ ʪʘ ʦʨʛʘʥʽʯʥʽ 

ʩʧʦʣʫʢʠ ʧʨʠʨʦʜʥʦʛʦ ʪʘ ʰʪʫʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʽʥ. ʊʝʭʥʦʣʦʛʽʾ ʪʨʴʦʭʚʠʤʽʨʥʦʛʦ 

ʜʨʫʢʫ (ʟʘʩʪʦʩʫʚʘʥʥʷ 3D ʧʨʠʥʪʝʨʽʚ) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʩʬʝʨʽ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ: 

ʡʜʝʪʴʩʷ ʧʨʦ ʙʽʟʥʝʩ-ʧʨʦʝʢʪʠ ʟ ʚʠʨʦʙʥʠʮʪʚʘ smart ʤʝʜʠʯʥʠʭ ʧʨʠʙʦʨʽʚ (ʫ ʪ.ʯ. ʜʨʫʢ 

ʟʘ ʜʦʧʦʤʦʛʦʶ 3D ʦʨʛʘʥʽʚ ʜʣʷ ʪʨʘʥʩʧʣʘʥʪʦʣʦʛʽʾ, ʜʨʫʢ çsmart ʧʨʦʪʝʟʽʚè ʥʦʚʦʾ 

ʷʢʦʩʪʽ ʪʘ ʽʥ.). 3D ʧʨʠʥʪʝʨʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʭ ʨʦʟʨʦʙʢʘʭ, ʫ 

ʩʬʝʨʽ ʙʫʜʽʚʥʠʮʪʚʘ (ʦʬʽʩʥʠʭ ʪʘ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ, ʤʦʩʪʽʚ, ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʘ 

ʞʠʪʣʦʚʠʭ ʩʧʦʨʫʜ); ʫ ʧʨʦʤʠʩʣʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʪʦʚʘʨʽʚ ʟ ʽʥʜʠʚʽʜʫʘʣʴʥʦ 

ʟʘʜʘʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʘ ʪʘʢʦʞ ʫ ʩʪʚʦʨʝʥʥʽ ʩʠʩʪʝʤʠ ʚʽʜʜʘʣʝʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʤʝʨʝʞʽ ʜʣʷ ʨʦʟʚʠʪʢʫ ʧʨʦʤʠʩʣʦʚʦʛʦ ɯʥʪʝʨʥʝʪʫ çɯʥʜʫʩʪʨʽʾ 4.0è. 

ɹʝʟʧʽʣʦʪʥʽ ʧʨʠʩʪʨʦʾ (ɼʨʦʥʠ) ʘʢʪʠʚʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʫ ʩʪʨʘʭʦʚʦʤʫ ʙʽʟʥʝʩʽ  

ʜʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʩʪʨʘʭʦʚʠʭ ʚʠʧʘʜʢʽʚ ʪʘ ʚʘʣʽʜʘʮʽʾ ʩʪʨʘʭʦʚʠʭ ʚʠʤʦʛ ʋ 

ʪʨʘʥʩʧʦʨʪʥʽʡ ʩʬʝʨʽ ʜʨʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʥʘʣʘʛʦʜʞʝʥʥʷ ʢʦʥʪʨʦʣʶ ʟʘ 

ʩʪʘʥʦʤ ʦʙ'ʻʢʪʽʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ (ʪʨʘʥʩʧʦʨʪʥʦʾ, ʚʠʨʦʙʥʠʯʦʾ, ʝʥʝʨʛʝʪʠʯʥʦʾ), ʜʣʷ 

ʢʦʥʪʨʦʣʶ ʟʘ ʩʪʘʥʦʤ ʦʙʣʘʜʥʘʥʥ,̫ ʜʣʷ ʧʦʩʪʘʯʘʥʥʷ ʚʘʥʪʘʞʽʚ. ʋ ʣʽʩʦʚʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽ ʜʨʦʥʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʢʦʥʪʨʦʣʶ ʟʘ ʣʽʩʦʤ, ʚʠʷʚʣʷʶʪʴ 

ʙʨʘʢʦʥʴʻʨʽʚ, ʩʣʽʜʢʫʶʪʴ ʪʘ ʧʦʧʝʨʝʜʞʘʶʪʴ ʧʨʦ ʥʘʩʪʘʥʥʷ ʧʦʞʝʞ. ʋ ʩʽʣʴʩʴʢʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽ ʜʨʦʥʠ ʚʠʟʥʘʯʘʶʪʴ ʨʽʚʝʥʴ ʚʨʦʞʘʡʥʦʩʪʽ, ʩʣʽʜʢʫʶʪʴ ʟʘ ʩʭʦʜʞʝʥʥʷʤ 

ʨʦʩʣʠʥ ʪʘ ʩʪʘʥʦʤ ʨʦʩʣʠʥ, ʟʘʣʫʯʘʶʪʴʩʷ ʜʦ ʭʽʤʽʯʥʦʾ ʦʙʨʦʙʢʠ ʨʦʩʣʠʥ, 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʦʟʚʠʪʦʢ çʚʠʩʦʢʦʪʦʯʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘè [4]. 

çɺʽʨʪʫʘʣʴʥʘ ʨʝʘʣʴʥʽʩʪʴè (VR) ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʩʪʚʦʨʝʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʛʨʘʬʽʢʠ ʪʘ çʢʦʤʧ'ʶʪʝʨʥʦʾ ʩʠʤʫʣʷʮʽʾè 3D ʟʦʙʨʘʞʝʥʥʷ 

ʘʙʦ ʧʦʚʥʦʮʽʥʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ  ʫ ʤʝʞʘʭ ʟʘʜʘʥʦʛʦ ʪʘ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʧʨʦʩʪʦʨʫ, 

ʟ ʷʢʠʤ ʩʧʦʞʠʚʘʯ ʤʦʞʝ ʨʝʘʣʽʩʪʠʯʥʦ ʚʟʘʻʤʦʜʽʷʪʠ. ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ VR ʻ 

ʝʬʝʢʪ çʟʘʥʫʨʝʥʥʷè, ʷʢʠʡ ʚʽʜʢʨʠʚʘʻ ʜʣʷ ʤʽʞʥʘʨʦʜʥʦʛʦ ʙʽʟʥʝʩʫ ʪʘʢʽ ʩʬʝʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ VR: ʞʫʨʥʘʣʽʩʪʠʢʘ, ʞʫʨʥʘʣʽʩʪʩʴʢʽ ʚʽʨʪʫʘʣʴʥʽ çʟʘʥʫʨʝʥʥʷè; 

ʚʽʨʪʫʘʣʴʥʽ ʨʦʙʦʯʽ ʤʽʩʮʷ: ʝʢʩʢʫʨʩʦʚʦʜʠ, ʧʨʘʮʽʚʥʠʢʠ ʤʫʟʝʾʚ, ʜʠʩʧʝʪʯʝʨʠ; ʩʬʝʨʘ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʽʥʞʝʥʝʨʽʷ, ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʙʫʜʽʚʥʠʮʪʚʦ: ʨʦʟʨʦʙʢʘ, ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʪʘ ʩʪʚʦʨʝʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʚʟʽʨʮʽʚ, ʤʦʜʝʣʝʡ, ʧʨʦʜʫʢʪʽʚ, ʩʧʦʨʫʜ; 

ʩʬʝʨʘ ʦʩʚʽʪʠ, ʥʘʚʯʘʥʥʷ: ʩʪʚʦʨʝʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʚʯʠʪʝʣʽʚ, ʚʠʢʣʘʜʘʯʽʚ; 

ʚʽʨʪʫʘʣʽʟʘʮʽʷ ʚʠʢʣʘʜʘʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ; çʰʦʫ-ʙʽʟʥʝʩè, ʩʬʝʨʘ ʨʦʟʚʘʛ, 

ʢʦʤʧ'ʶʪʝʨʥʽ ʽʛʨʠ; ʩʬʝʨʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ, ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ 

ʤʝʜʠʯʥʠʭ ʦʧʝʨʘʮʽʡ; ʤʝʨʯʘʥʜʘʡʟʽʥʛ ʪʘ ʽʥʰʽ ʚʠʜʠ ʜʽʷʣʴʥʦʩʪʽ. 
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çɼʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴè ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʜʦʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʜʦ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʰʣʷʭʦʤ ʥʘʢʣʘʜʘʥʥʷ ʛʨʘʬʽʢʠ ʯʠ ʘʫʜʠʦ 

ʨʷʜʫ ʜʣʷ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʦʟʥʘʡʦʤʣʝʥʥʷ ʽʟ ʟʘʚʜʘʥʥʷʤʠ, ʥʘʷʚʥʦʶ ʩʠʪʫʘʮʽʻʶ, 

ʽʩʥʫʶʯʠʤʠ ʧʨʦʜʫʢʪʘʤʠ. ʊʘʢʝ çʨʦʟʰʠʨʝʥʥʷè, çʜʦʧʦʚʥʝʥʥʷ ʨʝʘʣʴʥʦʩʪʽè 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ɯʊ ʪʘ ʽʥʰʠʭ ʪʝʭʥʽʯʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ. çɼʦʧʦʚʥʝʥʘ ʨʝʘʣʴʥʽʩʪʴè ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʘ, ʥʘʩʘʤʧʝʨʝʜ, ʫ ʩʬʝʨʽ ʧʦʩʣʫʛ: ʫ ʤʫʟʝʡʥʽʡ ʩʧʨʘʚʽ, ʙʽʙʣʽʦʪʝʢʘʭ, ʜʣʷ 

ʚʽʨʪʫʘʣʴʥʠʭ ʝʢʩʧʦʟʠʮʽʡ; ʫ ʩʬʝʨʽ ʦʩʚʽʪʠ ï ʜʣʷ ʽʣʶʩʪʨʘʮʽʡ, ʚʽʨʪʫʘʣʴʥʦʛʦ 

ʜʦʧʦʚʥʝʥʥʷ ʥʘʚʯʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ; ʫ ʩʬʝʨʽ ʪʫʨʠʟʤʫ, ʧʨʦʧʘʛʫʚʘʥʥʽ, ʨʝʢʣʘʤʽ ʪʘ 

ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʜʦʨʦʞʝʡ; ʫ ʩʬʝʨʽ ʨʝʢʨʝʘʮʽʾ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʚʽʨʪʫʘʣʴʥʠʭ ʧʫʪʽʚʥʠʢʽʚ, 

ʚʽʨʪʫʘʣʴʥʦʾ ʜʝʤʦʥʩʪʨʘʮʽʾ ʧʦʩʣʫʛ ʪʘ ʨʝʢʣʘʤʥʠʭ ʤʘʪʝʨʽʘʣʽʚ; ʫ ʽʛʨʦʚʦʤʫ ʙʽʟʥʝʩʽ ʪʘ 

ʚʽʨʪʫʘʣʴʥʠʭ ʽʛʨʘʭ ʟ ʝʬʝʢʪʦʤ ʧʨʠʩʫʪʥʦʩʪʽ ʫʯʘʩʥʠʢʘ ʛʨʠ; ʫ ʨʝʢʣʘʤʥʦʤʫ ʙʽʟʥʝʩʽ ʪʘ 

ʫ ʧʦʣʽʛʨʘʬʽʾ; ʫ ʨʦʟʜʨʽʙʥʽʡ ʪʦʨʛʽʚʣʽ; ʫ ʩʬʝʨʽ ʤʘʨʢʝʪʠʥʛʫ. 

çɯʥʪʝʨʥʝʪ ʨʝʯʝʡè ʷʢ ʽʥʥʦʚʘʮʽʡʥʘ ʧʣʘʪʬʦʨʤʘ, ʤʝʨʝʞʘ ʦʙ'ʻʢʪʽʚ ʪʘ ʧʨʠʩʪʨʦʾʚ, 

ʱʦ ʦʩʥʘʱʝʥʽ ʩʝʥʩʦʨʘʤʠ ï ʤʘʻ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʨʦʟʚʠʥʝʥʝ ʩʽʪʴʦʚʝ 

ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʟʜʘʪʥʽ çʟʯʠʪʫʚʘʪʠè, ʟʙʠʨʘʪʠ, ʦʙʤʽʥʶʚʘʪʠʩʷ ʜʘʥʠʤʠ ʯʝʨʝʟ 

ɯʥʪʝʨʥʝʪ. çɯʥʪʝʨʥʝʪ ʨʝʯʝʡè ʫ ʰʠʨʦʢʦʤʫ ʩʝʥʩʽ ʩʣʦʚʘ ʦʟʥʘʯʘʻ ʙʫʜʴ-ʷʢʠʡ ʧʨʠʩʪʨʽʡ, 

ʜʦ ʷʢʦʛʦ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʩʽʪʴʦʚʠʡ ʜʦʩʪʫʧ. çɯʥʪʝʨʥʝʪ ʨʝʯʝʡè ʣʽʢʚʽʜʫʻ ʚʩʽ 

ʙʘʨ'ʻʨʠ, ʧʦʚôʷʟʘʥʽ ʟ ʚʽʜʩʪʘʥʥʶ, ʯʘʩʦʤ ʪʘ ʽʥʰʠʤʠ ʦʙʤʝʞʝʥʥʷʤʠ ʫ ʚʟʘʻʤʦʜʽʾ ʤʽʞ 

ʣʶʜʠʥʦʶ ʪʘ ʤʘʰʠʥʘʤʠ, ʤʽʞ ʣʶʜʠʥʦʶ ʪʘ ʣʶʜʠʥʦʶ (ʧʨʘʮʽʚʥʠʢʘʤʠ, 

ʩʧʦʞʠʚʘʯʘʤʠ), ʤʽʞ ʤʘʰʠʥʘʤʠ ʪʘ ʤʘʰʠʥʘʤʠ ʚ ʧʨʦʮʝʩʽ  ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ, 

ʪʦʚʘʨʽʚ, ʧʦʩʣʫʛ. ʉʪʚʦʨʝʥʥʷ çɯʥʪʝʨʥʝʪʫ ʨʝʯʝʡè ʨʦʟʧʦʯʘʣʦʩʷ ʟ 80-ʭ ʨʦʢʽʚ ʍʍ ʩʪ., 

ʪʦʜʽ ʞ ʚʠʥʠʢʘʻ ʽ ʪʝʨʤʽʥ çɯnternet workingè (ʩʢʦʨʦʯʝʥʦ ï çɯnternetè), ʘ ʫ 1982 ʨ. 

ʚʠʥʠʢʘʻ ɯʥʪʝʨʥʝʪ, ʱʦ ʧʨʘʮʶʻ ʟʛʽʜʥʦ ʤʽʞʥʘʨʦʜʥʦʛʦ ʫʟʛʦʜʞʝʥʦʛʦ ʧʨʦʪʦʢʦʣʫ 

TCP/IP. ʋ ʍʍɯ ʩʪ. ʫ ʩʠʩʪʝʤʽ ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ, ɯʊ ʪʘ çɯʥʜʫʩʪʨʽʾ 4.0è 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʥʘʙʫʚʘʶʪʴ ʪʘʢʽ ʽʥʥʦʚʘʮʽʡʥʽ ʧʣʘʪʬʦʨʤʠ: çɯʥʪʝʨʥʝʪ ʨʝʯʝʡè ï 

Internet of  Things (IoT); çɯʥʜʫʩʪʨʽʘʣʴʥʠʡ ɯʥʪʝʨʥʝʪè ï  Industrial Internet of Things 

(IIoT); çɯʥʪʝʨʥʝʪ ʮʽʥʥʦʩʪʝʡè, ʱʦ ʚʠʥʠʢʘʻ ʥʘ ʦʩʥʦʚʽ ɯT ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʙʣʦʢʯʝʡʥ ï 

Internet of  Valuʝ (IoV). ʂʦʞʥʘ ʟ ʮʠʭ ʧʣʘʪʬʦʨʤ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʙʽʟʥʝʩ-ʩʪʨʫʢʪʫʨ ʢʨʘʾʥʠ ʫ ʪʘʢʠʭ ʩʬʝʨʘʭ:  

ʦʨʛʘʥʽʟʘʮʽʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ, ʢʦʥʪʨʦʣʴ ʽ ʚʽʜʩʣʽʜʢʦʚʫʚʘʥʥʷ ʨʫʭʫ ʨʝʩʫʨʩʽʚ, ʩʠʨʦʚʠʥʠ, 

ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʪʦʚʘʨʽʚ, ʦʧʪʠʤʽʟʘʮʽʷ ʧʨʦʮʝʩʽʚ ʚʠʨʦʙʥʠʮʪʚʘ; ʤʦʥʽʪʦʨʠʥʛ ʘʢʪʠʚʽʚ 

ʙʽʟʥʝʩ-ʩʪʨʫʢʪʫʨ; ʚʽʜʜʘʣʝʥʠʡ ʟʙʽʨ ʜʘʥʠʭ ʜʣʷ ʚʝʜʝʥʥʷ ʙʽʟʥʝʩʫ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ 

ʚʠʨʦʙʥʠʮʪʚʘ; ʦʨʛʘʥʽʟʘʮʽʷ ʩʘʤʦʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʚʠʚʯʝʥʥʷ ʩʧʦʞʠʚʯʠʭ ʟʘʧʠʪʽʚ; 

ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʟʘʤʦʚʥʠʢʘʤ ʥʘ ʚʽʜʩʪʘʥʽ; ʤʦʥʽʪʦʨʠʥʛ ʨʠʥʢʦʚʦʾ ʩʠʪʫʘʮʽʾ ʪʘ 

ʦʪʨʠʤʘʥʥʷ ʦʙ'ʻʢʪʠʚʥʠʭ ʜʘʥʠʭ ʧʨʦ ʟʤʽʥʫ ʨʠʥʢʦʚʦʾ ʢʦʥ'ʶʥʢʪʫʨʠ ʫ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ 

(çreal-timeè); ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʙʽʟʥʝʩʦʤ ʛʥʫʯʢʠʭ ʤʦʜʝʣʝʡ ʮʽʥʦʫʪʚʦʨʝʥʥʷ ʪʘ ʽʥ. 

çʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪè ʚʽʜʢʨʠʚʘʻ ʜʣʷ ʙʽʟʥʝʩʫ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʱʦʜʦ 

ʨʝʘʣʽʟʘʮʽʾ ʟʘʚʜʘʥʴ ʚʽʟʫʘʣʴʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ, ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʫ ʩʬʝʨʽ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʧʨʦʩʫʚʘʥʥʷ ʥʘ ʨʠʥʢʠ, ʟʙʫʪʫ ʪʦʚʘʨʽʚ ʪʘ ʧʦʩʣʫʛ. ʐʪʫʯʥʠʡ  ʽʥʪʝʣʝʢʪ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʥʘʧʠʩʘʥʥʷ ʧʨʦʛʨʘʤ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʤʘʰʠʥʘʤ çʩʘʤʦʩʪʽʡʥʦ 

ʥʘʚʯʘʪʠʩʷè, ʩʘʤʦʥʘʣʘʰʪʦʚʫʚʘʪʠʩʷ ʪʘ ʩʘʤʦʧʨʦʛʨʘʤʫʚʘʪʠʩʷ ʙʝʟ ʫʯʘʩʪʽ ʣʶʜʠʥʠ. 

çʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪè ʚʽʜʢʨʠʚʘʻ ʜʣʷ ʙʽʟʥʝʩʫ ʥʘʩʪʫʧʥʽ ʢʦʥʢʫʨʝʥʪʥʽ ʧʝʨʩʧʝʢʪʠʚʠ: 

ʨʦʟʚʠʪʦʢ ʪʘ ʧʦʰʠʨʝʥʥʷ ʪʨʝʡʜʽʥʛʦʚʠʭ ʩʠʩʪʝʤ; ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʪʘ ʧʨʦʪʠʜʽʾ ʰʘʭʨʘʡʩʪʚʫ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ (çreal-



25 

 

timeè); ʩʪʚʦʨʝʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʚʽʨʪʫʘʣʴʥʠʭ ʧʦʤʽʯʥʠʢʽʚ; 

ʘʥʜʝʨʨʘʡʪʽʥʛ ʢʨʝʜʠʪʽʚ ʪʘ ʩʪʨʘʭʫʚʘʥʥʷ; ʨʦʟʙʫʜʦʚʘ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʢʣʽʻʥʪʩʴʢʦʾ ʩʣʫʞʙʠ; ʘʚʪʦʤʘʪʠʯʥʠʡ ʟʙʽʨ, ʘʥʘʣʽʟ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʥʷ ʪʘ ʦʙʨʦʙʢʘ 

ʘʥʘʣʽʪʠʯʥʠʭ ʜʘʥʠʭ (ʫ ʪ.ʯ. ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ï çreal-timeè) [3]. 

çʈʦʙʦʪʠè ʷʢ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʽ ʧʨʠʩʪʨʦʾ ʪʘ/ʘʙʦ ʚʽʨʪʫʘʣʴʥʽ ʘʛʝʥʪʠ, ʱʦ 

ʘʚʪʦʥʦʤʥʦ ʯʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʥʩʪʨʫʢʮʽʾ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦʤʧ'ʶʪʝʨʥʦʾ ʧʨʦʛʨʘʤʠ,  

ʘʚʪʦʤʘʪʠʟʫʶʪʴ, ʧʦʢʨʘʱʫʶʪʴ, ʧʽʜʪʨʠʤʫʶʪʴ, ʜʦʧʦʚʥʶʶʪʴ ʯʠ ʟʘʤʽʱʫʶʪʴ ʜʽʾ 

ʣʶʜʠʥʠ/ʧʨʘʮʽʚʥʠʢʽʚ; ʚʠʢʦʥʫʶʪʴ ʨʦʙʦʪʫ, ʷʢʫ ʫ ʍʍ ʩʪ ʪʨʘʜʠʮʽʡʥʦ ʚʠʢʦʥʫʚʘʣʠ 

ʥʘʡʤʘʥʽ ʧʨʘʮʽʚʥʠʢʠ. ʂʦʥʢʫʨʝʥʪʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʙʦʪʽʚ ʤʘʻ: 

ʩʬʝʨʘ ʚʠʨʦʙʥʠʮʪʚʘ, ʫ ʪ.ʯ. ʰʢʽʜʣʠʚʝ ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʚʠʨʦʙʥʠʮʪʚʦ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʫʥʽʬʽʢʘʮʽʻʶ ʪʘ ʞʦʨʩʪʢʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ;  

ʩʬʝʨʘ ʧʦʩʣʫʛ, ʫ ʪ.ʯ. ʨʦʙʦʪʠ-ʙʘʨʤʝʥʠ, ʨʦʙʦʪʠ-ʙʘʨʠʩʪʠ, ʨʦʙʦʪʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʫ 

ʩʬʝʨʽ ʛʨʘʣʴʥʦʛʦ ʙʽʟʥʝʩʫ, ʫ ʩʬʝʨʽ ʨʦʟʚʘʛ ʪʘ ʽʥ.; ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʪʘ ʨʦʙʦʪʠʟʘʮʽʷ 

ʦʧʝʨʘʮʽʡ ʫ ʩʬʝʨʽ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʧʦʩʣʫʛ (ʥʘʧʨʠʢʣʘʜ, ʨʦʙʦʪʠ ï ʚʦʜʽʾ ʪʘʢʩʽ); 

ʛʦʪʝʣʴʥʠʡ ʙʽʟʥʝʩ ʪʘ ʪʫʨʠʟʤ (ʥʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʩʣʫʛ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, 

ʧʨʠʙʠʨʘʥʥʷ); ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʙʦʪʽʚ ʫ ʩʬʝʨʽ ʫʧʨʘʚʣʽʥʥʷ ʜʘʥʠʤʠ ʪʘ ʽʥ. [4]. 

ʇʝʨʝʭʽʜ ʜʦ çɯʥʜʫʩʪʨʽʾ 4.0è ʩʪʚʦʨʶʻ ʥʦʚʽ ʢʦʥʢʫʨʝʥʪʥʽ ʧʝʨʝʚʘʛʠ, ʬʦʨʤʫʻ 

ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʣʽʜʝʨʩʪʚʘ ʢʨʘʾʥ ʩʚʽʪʫ, ʷʢʽ ʘʢʪʠʚʥʦ 

ʚʧʨʦʚʘʜʞʫʶʪʴ ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ. ɺʦʜʥʦʯʘʩ, ʪʝʭʥʦʣʦʛʽʾ çɯʥʜʫʩʪʨʽʾ 4.0è 

ʧʦʨʦʜʞʫʶʪʴ ʽ ʥʦʚʽ ʩʦʮʽʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ï ʚʽʜ ʟʨʦʩʪʘʥʥʷ ʙʝʟʨʦʙʽʪʪʷ ʜʦ 

ʜʝʤʦʛʨʘʬʽʯʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ. ɿʘʛʦʩʪʨʶʶʪʴʩʷ ʽ ʢʦʥʬʣʽʢʪʠ ʥʘ ʨʽʚʥʽ 

çʜʝʨʞʘʚʘ ï ʩʫʩʧʽʣʴʩʪʚʦ ï ʣʶʜʠʥʘè. ɺʽʜʧʦʚʽʜʽ ʥʘ ʮʽ ʧʠʪʘʥʥʷ ʤʘʻ ʜʘʪʠ ʩʫʯʘʩʥʘ 

ʝʢʦʥʦʤʽʯʥʘ ʥʘʫʢʘ ʪʘ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʽ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʦʚʠʭ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʠʭ ʨʝʘʣʽʡ ʍʍɯ ʩʪ.  
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ɺ ʝʧʦʭʫ ʩʪʨʽʤʢʦʛʦ ʥʘʫʢʦʚʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʛʣʦʙʘʣʴʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʷʢʝ ʟʘʯʽʧʘʻ ʨʠʥʦʢ, 

ʩʫʩʧʽʣʴʩʪʚʦ, ʙʽʟʥʝʩ ʽ ʜʝʨʞʘʚʘ. ɺ ʜʘʥʠʡ ʯʘʩ ʤʠ ʻ ʫʯʘʩʥʠʢʘʤʠ ʽ ʩʧʦʩʪʝʨʽʛʘʯʘʤʠ 

ʟʘʨʦʜʞʝʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ (digital economy). ʊʘʢ, ʧʦʨʷʜ ʟ 

ʧʦʥʷʪʪʷʤ çʮʠʬʨʦʚʘ ʝʢʦʥʦʤʽʢʘè ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ çʝʣʝʢʪʨʦʥʥʘ 

ʝʢʦʥʦʤʽʢʘè, çʝʢʦʥʦʤʽʢʘ ʜʦʜʘʪʢʽʚè, çʥʦʚʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʢʣʘʜ ʩʚʽʪʫè, 

çʢʨʝʘʪʠʚʥʘ ʝʢʦʥʦʤʽʢʘè, çAPI ʝʢʦʥʦʤʽʢʘè ʪʘ ʽʥ. ʇʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʦ ʧʽʜʢʨʝʩʣʠʪʠ, 

ʱʦ ʻʚʨʦʧʝʡʩʴʢʘ ʯʘʩʪʠʥʘ ʥʘʫʢʦʚʦʛʦ ʩʧʽʚʪʦʚʘʨʠʩʪʚʘ ʚʩʝ ʯʘʩʪʽʰʝ ʚʞʠʚʘʻ ʪʝʨʤʽʥ 

çʮʠʬʨʦʚʘ ʝʢʦʥʦʤʽʢʘè. ʋ ʩʚʦʶ ʯʝʨʛʫ ʘʤʝʨʠʢʘʥʩʴʢʘ ʩʭʠʣʴʥʘ ʜʦ ʙʽʣʴʰ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʥʘʟʚʦʶ - çAPI ʝʢʦʥʦʤʽʢʘè. 

ɺʠʚʯʘʶʯʠ ʜʦʩʚʽʜ ʟʘʨʫʙʽʞʥʠʭ ʢʨʘʾʥ, ʧʦʷʚʘ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʙʫʜʴ-ʷʢʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ (ʚʠʨʦʙʥʠʯʠʭ, ʫʧʨʘʚʣʽʥʩʴʢʠʭ, ʬʽʥʘʥʩʦʚʠʭ, ʩʦʮʽʘʣʴʥʠʭ 

ʪʘ ʽʥ.) ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʩʬʝʨʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʻ ʧʦʟʠʪʠʚʥʽ ʝʬʝʢʪʠ ʽ ʚ ʮʽʣʦʤʫ 

ʩʧʨʠʷʪʣʠʚʦ ʚʧʣʠʚʘʻ ʥʘ ʜʦʣʶ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ. ʉʝʨʝʜ ʷʢʠʭ ʤʦʞʥʘ 

ʚʠʜʽʣʠʪʠ [1]: 

- ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ; 

- ʧʽʜʚʠʱʝʥʥʷ ʢʘʧʽʪʘʣʽʟʘʮʽʾ; 

 - ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʞʠʪʪʷ; 

- ʬʦʨʤʫʚʘʥʥʷ ʥʦʚʠʭ ʨʠʥʢʽʚ; 

- ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʪʠʣʽʟʘʮʽʾ ʨʝʩʫʨʩʽʚ (ʘʢʪʠʚʽʚ, ʢʘʧʽʪʘʣʫ, 

ʢʦʤʧʝʪʝʥʮʽʡ); 

- ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ; 

- ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ. 

 ʉʴʦʛʦʜʥʽ ʷʩʢʨʘʚʠʤ ʧʨʠʢʣʘʜʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʬʨʦʚʽʟʘʮʽʾ ʘʙʦ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚ ʋʢʨʘʾʥʽ ʻ ʙʘʥʢʽʚʩʴʢʘ ʩʬʝʨʘ. ʇʽʜ ʯʘʩ ʟʘʩʽʜʘʥʥʷ ʯʣʝʥʽʚ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʙʘʥʢʫ ʋʢʨʘʾʥʠ 14.06.2018, ʤʽʥʽʩʪʝʨʩʪʚ ʪʘ ʚʽʜʦʤʩʪʚ, ʥʘʨʦʜʥʠʭ 

ʜʝʧʫʪʘʪʽʚ ʋʢʨʘʾʥʠ ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʂʦʥʮʝʧʮʽʶ ʨʦʟʚʠʪʢʫ ʮʠʬʨʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʪʘ 

ʩʫʩʧʽʣʴʩʪʚʘ ʋʢʨʘʾʥʠ ʥʘ 2018-2020 ʨʦʢʠ ʪʘ ʧʨʦʧʦʟʠʮʽʾ ɯʥʩʪʠʪʫʪʫ ʝʢʦʥʦʤʽʢʠ ʪʘ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʅɸʅ ʋʢʨʘʾʥʠ ʱʦʜʦ ʨʦʟʨʦʙʢʠ ʉʪʨʘʪʝʛʽʾ ʮʠʬʨʦʚʦʛʦ ʨʦʟʚʠʪʢʫ 

ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ 2019ï2035 ʨʦʢʽʚ ʪʘ ʅʘʮʽʦʥʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ çʎʠʬʨʦʚʘ 

ʋʢʨʘʾʥʘ 2025è [2]. 

ʎʝ ʟʘʩʽʜʘʥʥʷ ʜʘʣʦ ʧʦʯʘʪʦʢ ʨʝʬʦʨʤ ʫ ʙʘʥʢʽʚʩʴʢʦʤʫ ʩʝʢʪʦʨʽ, ʷʢʽ ʧʦʯʘʣʠʩʷ 

ʱʝ ʜʝʢʽʣʴʢʘ ʨʦʢʽʚ ʪʦʤʫ ʚ ʋʢʨʘʾʥʽ. ʎʠʬʨʦʚʽ ʬiʥʘʥʩʦʚi ʧʦʩʣʫʛʠ ʩʴʦʛʦʜʥi ʚʩʝ 

ʯʘʩʪiʰʝ ʜʝʤʦʥʩʪʨʫʶʪʴ ʩʚʦʾ ʧʝʨʝʚʘʛʠ ʧʝʨʝʜ ʪʨʘʜʠʮiʡʥʠʤ ʙʘʥʢiʥʛʦʤ. ʉʧʦʞʠʚʘʯiʚ 

ʬiʥʘʥʩʦʚʠʭ ʧʦʩʣʫʛ ʩʴʦʛʦʜʥi ʮiʢʘʚʠʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʝ ʪʘ ʰʚʠʜʢʝ 

ʟʘʜʦʚʦʣʝʥʥʷ ʚʩiʭ ʬiʥʘʥʩʦʚʠʭ ʧʦʪʨʝʙ ʚiʜ ʧʨʠʜʙʘʥʥʷ ʪʦʚʘʨʫ, ʥʝ ʚʠʭʦʜʷʯʠ ʟ ʜʦʤʫ, 

ʜʦ ʦʪʨʠʤʘʥʥʷ ʢʨʝʜʠʪʫ ʚ ʨʘʟi ʥʝʩʪʘʯi ʬiʥʘʥʩʦʚʠʭ ʢʦʰʪiʚ ʜʣʷ ʪʘʢʦʾ ʦʧʝʨʘʮiʾ. 
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ɸʙʠ ʡʪʠ ʫ ʥʦʛʫ iʟ ʯʘʩʦʤ, ʙʘʥʢʘʤ ʥʝʦʙʭiʜʥʦ ʧʝʨʝʛʣʷʥʫʪʠ iʩʥʫʶʯi ʩʪʨʘʪʝʛiʾ i 

ʜʦʧʦʚʥʠʪʠ iʭ ʘʙʦ ʨʦʟʨʦʙʠʪʠ ʥʦʚi, ʷʢi  ʻ ʦʩʥʦʚʦʶ ʬʦʨʤʫʚʘʥʥʷ iʥʥʦʚʘʮiʡʥʠʭ 

ʤʦʜʝʣʝʡ ʚʝʜʝʥʥʷ ʙʘʥʢiʚʩʴʢʦʛʦ ʙiʟʥʝʩʫ. ʅʘʡʙiʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʩʝʨʝʜ ʥʠʭ 

ʧʨʠʡʥʷʪʦ ʚʚʘʞʘʪʠ: çʈʦʟʫʤʥʠʡ ʙʘʛʘʪʦʢʘʥʘʣʴʥʠʡ ʙʘʥʢè, çʉʦʮiʘʣʴʥʦ-

ʟʦʨiʻʥʪʦʚʘʥʠʡ ʙʘʥʢè i ʙʘʥʢ ʫ ʚʠʛʣʷʜi çʌiʥʘʥʩʦʚʦʾ/ʥʝʬiʥʘʥʩʦʚʦʾ ʮʠʬʨʦʚʦʾ 

ʝʢʦʩʠʩʪʝʤʠè [3]. ɹiʣʴʰiʩʪʴ ʙʘʥʢiʚ ʜʦʪʨʠʤʫʶʪʴʩʷ ʤʦʜʝʣi çʈʦʟʫʤʥʠʡ 

ʙʘʛʘʪʦʢʘʥʘʣʴʥʠʡ ʙʘʥʢè. ʊʘʢʘ ʤʦʜʝʣʴ ʙʘʟʫʻʪʴʩʷ ʥʘ ʤʫʣʴʪʠʢʘʥʘʣʴʥiʡ iʥʪʝʛʨʘʮiʾ, 

ʱʦ ʬʦʢʫʩʫʻʪʴʩʷ ʥʘ ʮʠʬʨʦʚʠʭ ʢʘʥʘʣʘʭ. ʄʦʞʥʘ ʚʠʜiʣʠʪʠ ʪʘʢi ʦʩʥʦʚʥi ʝʣʝʤʝʥʪʠ 

ʜʘʥʦʾ ʤʦʜʝʣi:  

1. ʅʘʜʩʫʯʘʩʥʘ ʤʫʣʴʪʠʢʘʥʘʣʴʥʘ iʥʪʝʛʨʘʮiʷ, ʱʦ ʟʦʩʝʨʝʜʞʝʥʘ ʥʘ ʮʠʬʨʦʚʠʭ 

ʢʘʥʘʣʘʭ.  

2. ɺʩʝʦʭʦʧʣʶʶʯʘ ʘʥʘʣiʪʠʢʘ, ʷʢʘ ʟʘʩʥʦʚʘʥʘ ʥʘ ʝʬʝʢʪʠʚʥʦʤʫ ʟʙʦʨi 

iʥʬʦʨʤʘʮiʾ ʧʨʦ ʢʣiʻʥʪiʚ, ʩʝʛʤʝʥʪʘʮiʾ i ʧʨʦʛʥʦʟʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥi ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʧʦʨʪʬʝʣʷ ʙʘʥʢiʚʩʴʢʠʭ ʧʨʦʜʫʢʪiʚ.  

3. ʋʧʨʘʚʣiʥʥʷ ʚ ʨʝʞʠʤi ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ.  

4. Iʥʥʦʚʘʮiʡʥi ʢʦʥʩʫʣʴʪʘʪʠʚʥʽ ʧʦʩʣʫʛʠ, ʧʦʚôʷʟʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʮʠʬʨʦʚʠʭ ʢʘʥʘʣiʚ ʪʘ ʧʝʨʩʦʥʘʣʴʥʦʾ ʘʥʘʣʽʪʠʢʠ.  

5. ʇʨʦʜʫʢʪʦʚi ʧʨʦʧʦʟʠʮiʾ ʪʘ ʮiʥʦʚi ʩʭʝʤʠ, ʟʘʩʥʦʚʘʥi ʥʘ ʤiʢʨʦʩʝʛʤʝʥʪʘʭ.  

ʄʦʜʝʣʴ çʈʦʟʫʤʥʦʛʦ ʙʘʛʘʪʦʢʘʥʘʣʴʥʦʛʦè ʙʘʥʢiʥʛʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʥʘʡʙiʣʴʰi ʙʘʥʢʠ ʚ ʋʢʨʘʾʥʽ, ʟʦʢʨʝʤʘ, ʇɸʊ çɼʝʨʞʘʚʥʠʡ ʦʱʘʜʥʠʡ ʙʘʥʢ ʋʢʨʘʾʥʠè, 

ʇɸʊ çʇʨʠʚʘʪɹʘʥʢè, ɸʊ çʋʢʨʉʠʙʙʘʥʢè ʪʘ iʥʰi ʙʘʥʢʠ, ʷʢi ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʢʣiʻʥʪʘʤ ʙʘʛʘʪʦʢʘʥʘʣʴʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚ ʨʝʞʠʤi 24/7. ʊʘʢ, 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʤʠ iʥʥʦʚʘʮiʡʥʠʤʠ ʩʝʨʚiʩʘʤʠ ʇɸʊ çɼʝʨʞʘʚʥʠʡ ʦʱʘʜʥʠʡ ʙʘʥʢ 

ʋʢʨʘʾʥʠè ʩʴʦʛʦʜʥʽ ʻ: ʤʦʙiʣʴʥʠʡ-ʙʘʥʢiʥʛ çʆʱʘʜ 24/7è ʪʘ ʚʝʙ-ʙʘʥʢiʥʛ çʆʱʘʜ 

24/7è. ʄʦʙiʣʴʥʠʡ ʙʘʥʢiʥʛ ʥʘʜʘʻ ʤʦʞʣʠʚiʩʪʴ ʢʣiʻʥʪʘʤ ʢʝʨʫʚʘʪʠ ʚʣʘʩʥʠʤʠ 

ʨʘʭʫʥʢʘʤʠ, ʟʜiʡʩʥʶʚʘʪʠ ʧʣʘʪʝʞi ʪʘ ʧʝʨʝʢʘʟʫʚʘʪʠ ʢʦʰʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʦʙiʣʴʥʦʛʦ ʪʝʣʝʬʦʥʫ, ʘ ʚʝʙ-ʙʘʥʢiʥʛ ʜʦʟʚʦʣʷʻ ʙʝʟ ʚiʜʚiʜʫʚʘʥʴ ʙʘʥʢʫ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʩʪʘʥ ʚʣʘʩʥʠʭ ʨʘʭʫʥʢiʚ ʪʘ ʟʜiʡʩʥʶʚʘʪʠ ʙʘʥʢiʚʩʴʢi ʦʧʝʨʘʮiʾ 

ʮiʣʦʜʦʙʦʚʦ ʟ ʙʫʜʴ-ʷʢʦʾ ʪʦʯʢʠ ʩʚiʪʫ, ʜʝ ʻ ʜʦʩʪʫʧ ʜʦ ʤʝʨʝʞiIʥʪʝʨʥʝʪ [4]. ɿʘʨʘʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʤʘʨʪʬʦʥiʚ ʟʥʘʯʥʦ ʨʦʟʰʠʨʠʣʦ ʤʦʞʣʠʚʦʩʪi ʤʦʙiʣʴʥʦʛʦ ʙʘʥʢiʥʛʫ. 

ʄʦʙiʣʴʥʠʡ ʪʝʣʝʬʦʥ ʧʦʯʠʥʘʻ ʟʘʤiʥʶʚʘʪʠ ʧʣʘʩʪʠʢʦʚʫ ʢʘʨʪʢʫ ʷʢ ʟʘʩiʙ ʧʣʘʪʝʞʫ. 

ʊʘʢ, ʢʣiʻʥʪʠ ʇʨʠʚʘʪɹʘʥʢʫ i ɸʣʴʬʘ-ɹʘʥʢʫ ʤʦʞʫʪʴ ʦʧʣʘʯʫʚʘʪʠ ʪʦʚʘʨʠ ʥʘ ʢʘʩi ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʦʙiʣʴʥʠʭ ʪʝʣʝʬʦʥiʚ. ʇʨʠ ʮʴʦʤʫ ʾʤ ʜʦʩʪʫʧʥi ʥʘʡʩʫʯʘʩʥiʰi ʧʣʘʪiʞʥi 

ʪʝʭʥʦʣʦʛiʾ: NFC, QR-ʢʦʜʠ i GPS. ɿʦʢʨʝʤʘ, ʪʝʭʥʦʣʦʛiʷ ʙʝʟʜʨʦʪʦʚʦʛʦ 

ʚʠʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʟʚôʷʟʢʫ ʤʘʣʦʛʦ ʨʘʜiʫʩʫ ʜiʾ NFC ʜʦʟʚʦʣʷʻ ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʚ 

ʩʤʘʨʪʬʦʥ ʧʣʘʪiʞʥi ʨʝʢʚiʟʠʪʠ ʡ ʨʦʟʨʘʭʦʚʫʚʘʪʠʩʷ ʟʘ ʪʦʚʘʨʠ, ʧʨʦʚʦʜʷʯʠ 

ʪʝʣʝʬʦʥʦʤ ʥʘʜ POS-ʪʝʨʤiʥʘʣʦʤ.  

ʈʦʙʣʷʯʠ ʚʠʩʥʦʚʢʠ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʮʠʬʨʦʚʽʟʘʮʽʷ ʫ ʧʦʜʘʣʴʰʦʤʫ 

ʦʭʦʧʣʶʚʘʪʠʤʝ ʚʩʝ ʙʽʣʴʰʝ ʽ ʙʽʣʴʰʝ ʨʠʥʢʽʚ, ʚʞʝ ʩʴʦʛʦʜʥʽ ʮʝ ʩʪʘʻ ʥʝʦʙʭʽʜʥʠʤ 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ, ʘ ʩʘʤʝ ʤʦʞʣʠʚʽʩʪʴ ʝʢʦʥʦʤʽʢʠ ʙʫʪʠ 

ʢʦʥʢʫʨʝʥʪʥʦʶ ʟʜʘʪʥʦʾ ʥʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʽʚʥʽ. ʅʘ ʩʴʦʛʦʜʥʽ ʧʝʨʝʜ ʋʢʨʘʾʥʦʶ 

ʩʪʦʷʪʴ ʥʘʩʪʫʧʥʠʡ ʟʘʚʜʘʥʥʷ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʚʠʨʽʰʫʚʘʪʠ ʥʘ ʫʨʷʜʦʚʦʤʫ ʨʽʚʥʽ: 

ʽʥʬʦʨʤʘʮʽʡʥʘ ʪʘ ʝʢʦʥʦʤʽʯʥʘ ʙʝʟʧʝʢʘ ʧʦʚʠʥʥʘ ʢʦʥʪʨʦʣʶʚʘʪʠʩʷ ʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠʩʷ 

ʦʨʛʘʥʘʤʠ ʜʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ; ʮʠʬʨʦʚʽʟʘʮʽʷ ʟʘʯʽʧʘʻ ʩʦʮʽʘʣʴʥʠʡ ʫʩʪʨʽʡ ʥʘʩʝʣʝʥʥʷ, 

ʜʝ ʥʝʦʙʭʽʜʥʦ ʩʪʚʦʨʶʚʘʪʠ ʫʤʦʚʠ ʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʞʠʪʪʷ 
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ʩʫʩʧʽʣʴʩʪʚʘ; ʥʘʨʦʱʫʚʘʪʠ ʢʘʜʨʦʚʽ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʝʨʝʚʘʛʠ; 

ʬʦʨʤʫʚʘʪʠ ʛʥʫʯʢʫ ʥʦʨʤʘʪʠʚʥʫ ʙʘʟʫ ʪʘ cʧʨʠʷʪʠ ʨʦʟʚʠʪʢʫ ʥʦʚʦʾ ʛʣʦʙʘʣʴʥʦʾ 

ʝʢʦʥʦʤʽʯʥʦʾ ʝʢʦʩʠʩʪʝʤʠ. 
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ɿʦʚʥʽʰʥʽ ʟʘʛʨʦʟʠ ʪʘ ʚʥʫʪʨʽʰʥʽ ʚʠʢʣʠʢʠ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʧʝʨʝʜʫʤʦʚʠ 

ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ ʪʘ ʯʠʥʷʪʴ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʚʧʣʠʚ ʥʘ 

ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʝ ʪʘ ʧʦʣʽʪʠʯʥʝ ʩʪʘʥʦʚʠʱʝ ʢʨʘʾʥʠ, ʧʨʦʚʝʜʝʥʥʷ ʛʣʠʙʦʢʠʭ ʽ 

ʩʪʨʫʢʪʫʨʥʠʭ ʨʝʬʦʨʤ, ʟʨʦʩʪʘʥʥʷ ʤʘʢʨʦʝʢʦʥʦʤʽʯʥʦʛʦ ʜʠʩʙʘʣʘʥʩʫ, ʜʝʬʽʮʠʪʫ 

ʜʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ ʧʨʦʚʦʢʫʶʪʴ ʩʪʨʽʤʢʝ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʬʽʥʘʥʩʦʚʦʾ ʙʝʟʧʝʢʠ 

ʢʨʘʾʥʠ ʪʘ ʧʦʜʘʣʴʰʝ ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʜʝʨʞʘʚʥʦʛʦ ʙʦʨʛʫ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, 

ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʙʦʨʛʦʚʦʾ ʙʝʟʧʝʢʠ ʪʘ ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʘʶʪʴʩʷ ʥʘ ʧʦʢʘʟʥʠʢʘʭ 
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https://bank.gov.ua/control/uk/publish/printable_article?art_id=71662883&showTitle=true/
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ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʋʢʨʘʾʥʠ. ɺ ʜʘʥʦʤʫ ʢʦʥʪʝʢʩʪʽ ʘʢʪʫʘʣʽʟʫʻʪʴʩʷ ʨʦʣʴ ʦʙʩʷʛʫ 

ʜʝʨʞʘʚʥʦʛʦ ʙʦʨʛʫ, ʙʦʨʛʦʚʦʾ ʙʝʟʧʝʢʠ ʫ ʩʠʩʪʝʤʽ ʟʤʽʮʥʝʥʥʷ ʬʽʥʘʥʩʦʚʦʾ 

ʢʦʤʧʦʥʝʥʪʠ ʝʢʦʥʦʤʽʯʥʦʾ ʙʝʟʧʝʢʠ ʢʨʘʾʥʠ. 

ʇʨʦʙʣʝʤʥʽ ʘʩʧʝʢʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʬʽʥʘʥʩʦʚʦʾ ʙʝʟʧʝʢʠ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ 

ʚʽʜʦʤʠʤʠ ʷʢ ʟʘʨʫʙʽʞʥʠʤʠ, ʪʘʢ ʽ ʚʽʪʯʠʟʥʷʥʠʤʠ ʥʘʫʢʦʚʮʷʤʠ-ʝʢʦʥʦʤʽʩʪʘʤʠ. ɼʦ 

ʢʦʛʦʨʪʠ ʟʘʨʫʙʽʞʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʥʘʣʝʞʠʪʴ ʈ. ɹʘʨʨʦ, ɼʞ. ɹôʶʢʝʥʝʥ, ɼʞ. ʂʝʡʥʩ, 

ɸ. ʃʘʬʬʝʨ, ɸ. ʃʝʨʥʝʨ, ʈ. ʄʘʥʜʝʣ, ʂ. ʈʝʡʥʭʘʨʪ, ɺ. ʉʝʥʯʘʛʦʚ.ʂʦʨʠʬʝʷʤʠ 

ʫʢʨʘʾʥʩʴʢʦʾ ʥʘʫʢʦʚʦʾ ʰʢʦʣʠ  ̒ ʆ. ɹʘʨʘʥʦʚʩʴʢʠʡ, ɿ. ɺʘʨʥʘʣʽʡ, ʆ. ɺʣʘʩʶʢ, 

ɺ. ɻʝʻʮʴ, ʗ. ɻʦʥʯʘʨʫʢ, ʗ. ɾʘʣʽʣʦ, ʄ. ɭʨʤʦʰʝʥʢʦ, ɽ. ʃʽʙʘʥʦʚʘ, ɺ. ʄʫʥʪʽʷʥ, 

ɸ. ʉʫʭʦʨʫʢʦʚ, ʄ. ʌʣʝʡʯʫʢ. ʆʜʥʘʢ, ʜʦ ʩʴʦʛʦʜʥʽ ʘʢʪʫʘʣʴʥʠʤ ʟʘʣʠʰʘʻʪʴʩʷ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʜʝʨʞʘʚʥʦʛʦ ʙʦʨʛʫ ʥʘ ʨʽʚʝʥʴ ʬʽʥʘʥʩʦʚʦʾ ʙʝʟʧʝʢʠ ʜʝʨʞʘʚʠ. 

ʂʦʤʧʘʨʘʪʠʚʥʠʡ ʘʥʘʣʽʟ ʬʽʥʘʥʩʦʚʦʾ ʙʝʟʧʝʢʠ ʜʦʚʦʜʠʪʴ, ʱʦ ʥʝ ʽʩʥʫʻ ʻʜʠʥʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ ʜʘʥʦʛʦ ʧʦʥʷʪʪʷ. ʊʘʢ, ɿ. ɺʘʨʥʘʣʽʡ ʬʽʥʘʥʩʦʚʫ ʙʝʟʧʝʢʫ ʨʦʟʛʣʷʜʘʻ ʷʢ 

ʟʘʭʠʱʝʥʽʩʪʴ ʬʽʥʘʥʩʦʚʠʭ ʽʥʪʝʨʝʩʽʚ ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ 

ʬʽʥʘʥʩʦʚʠʭ ʚʽʜʥʦʩʠʥ, ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʜʦʤʘʰʥʽʭ ʛʦʩʧʦʜʘʨʩʪʚ, ʧʽʜʧʨʠʻʤʩʪʚ, 

ʦʨʛʘʥʽʟʘʮʽʡ ʪʘ ʫʩʪʘʥʦʚ, ʨʝʛʽʦʥʽʚ, ʛʘʣʫʟʝʡ, ʩʝʢʪʦʨʽʚ ʝʢʦʥʦʤʽʢʠ, ʜʝʨʞʘʚʠ 

ʬʽʥʘʥʩʦʚʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʜʦʩʪʘʪʥʽʤʠ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʾʭ ʧʦʪʨʝʙ ʽ ʚʠʢʦʥʘʥʥʷ 

ʟʦʙʦʚôʷʟʘʥʴ [1, ʩ. 35]. ʋ ʨʦʟʫʤʽʥʥʽ ʄ. ɭʨʤʦʰʝʥʢʘ ʪʝʨʤʽʥ çʬʽʥʘʥʩʦʚʘ ʙʝʟʧʝʢʘè 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʘʢʠʤ ʩʪʘʥʦʤ ʬʽʥʘʥʩʦʚʦ-ʢʨʝʜʠʪʥʦʾ ʩʬʝʨʠ, ʷʢʠʡ ʥʘʜʽʣʝʥʠʡ 

ʟʙʘʣʘʥʩʦʚʘʥʽʩʪʶ, ʩʪʽʡʢʽʩʪʶ ʜʦ ʚʥʫʪʨʽʰʥʽʭ ʽ ʟʦʚʥʽʰʥʽʭ ʟʘʛʨʦʟ, ʟʜʘʪʥʽʩʪʶ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʝʢʦʥʦʤʽʯʥʝ ʟʨʦʩʪʘʥʥʷ ʪʘ ʝʬʝʢʪʠʚʥʝ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʩʪʝʤʠ [2]. ɸ. ʉʫʭʦʨʫʢʦʚ ʚʙʘʯʘʻ ʫ ʬʽʥʘʥʩʦʚʽʡ 

ʙʝʟʧʝʮʽ ʟʘʭʠʱʝʥʽʩʪʴ ʽʥʪʝʨʝʩʽʚ ʜʝʨʞʘʚʠ ʫ ʬʽʥʘʥʩʦʚʽʡ ʩʬʝʨʽ, ʘʙʦ ʪʘʢʠʡ ʩʪʘʥ 

ʙʶʜʞʝʪʥʦʾ, ʧʦʜʘʪʢʦʚʦʾ ʪʘ ʛʨʦʰʦʚʦ-ʢʨʝʜʠʪʥʦʾ ʩʠʩʪʝʤ, ʱʦ ʛʘʨʘʥʪʫʻ 

ʩʧʨʦʤʦʞʥʽʩʪʴ ʜʝʨʞʘʚʠ ʝʬʝʢʪʠʚʥʦ ʬʦʨʤʫʚʘʪʠ, ʟʙʝʨʽʛʘʪʠ ʚʽʜ ʥʘʜʤʽʨʥʦʛʦ 

ʟʥʝʮʽʥʝʥʥʷ ʪʘ ʨʘʮʽʦʥʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʽʥʘʥʩʦʚʽ ʨʝʩʫʨʩʠ ʢʨʘʾʥʠ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʾ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʬʽʥʘʥʩʦʚʠʭ 

ʟʦʙʦʚôʷʟʘʥʴ [3, ʩ.17]. ʋ ʄʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʷʭ ʱʦʜʦ ʨʦʟʨʘʭʫʥʢʫ ʨʽʚʥʷ 

ʝʢʦʥʦʤʽʯʥʦʾ ʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠ ʧʦʜʘʥʦ ʚʠʟʥʘʯʝʥʥʷ ʬʽʥʘʥʩʦʚʦʾ ʙʝʟʧʝʢʠ ʷʢ ʩʪʘʥ 

ʬʽʥʘʥʩʦʚʦʾ ʩʠʩʪʝʤʠ ʢʨʘʾʥʠ, ʟʘ ʷʢʦʛʦ ʩʪʚʦʨʶʶʪʴʩʷ ʥʝʦʙʭʽʜʥʽ ʬʽʥʘʥʩʦʚʽ ʫʤʦʚʠ 

ʜʣʷ ʩʪʘʙʽʣʴʥʦʛʦ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ, ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʾʾ 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʬʽʥʘʥʩʦʚʠʭ ʰʦʢʽʚ ʪʘ ʜʠʩʙʘʣʘʥʩʽʚ, ʩʪʚʦʨʶʶʪʴʩʷ ʫʤʦʚʠ ʜʣʷ 

ʟʙʝʨʝʞʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʪʘ ʻʜʥʦʩʪʽ ʬʽʥʘʥʩʦʚʦʾ ʩʠʩʪʝʤʠ ʢʨʘʾʥʠ [4]. 

ʉʧʽʣʴʥʠʤ ʚ ʫʩʽʭ ʧʽʜʭʦʜʘʭ ʟʘʣʠʰʘʻʪʴʩʷ ʟʘʣʝʞʥʽʩʪʴ ʬʽʥʘʥʩʦʚʦʾ ʙʝʟʧʝʢʠ 

ʜʝʨʞʘʚʠ ʚʽʜ ʜʝʩʪʘʙʽʣʽʟʫʶʯʠʭ ʬʘʢʪʦʨʽʚ ʪʘ ʚʽʜ ʚʧʣʠʚʫ ʨʠʟʠʢʽʚ ʽ ʟʘʛʨʦʟ, ʷʢʽ 

ʧʦʨʦʜʞʝʥʽ ʟʥʘʯʥʠʤʠ ʜʠʩʧʨʦʧʦʨʮʽʷʤʠ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʋʢʨʘʾʥʠ ʫ ʧʦʻʜʥʘʥʥʽ ʽʟ ʚʝʣʠʢʠʤʠ ʦʙʩʷʛʘʤʠ ʙʦʨʛʦʚʦʾ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʦʚʥʽʰʥʽʭ 

ʢʨʝʜʠʪʦʨʽʚ, ʥʝʩʪʘʙʽʣʴʥʽʩʪʶ ʟʦʚʥʽʰʥʴʦʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʧʦʣʽʪʠʯʥʠʭ ʟʚôʷʟʢʽʚ [5, ʩ. 

48]. ɿʦʚʥʽʰʥʽʡ ʜʝʨʞʘʚʥʠʡ ʙʦʨʛ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʟʘʙʦʨʛʦʚʘʥʽʩʪʴ ʜʝʨʞʘʚʠ 

ʢʨʘʾʥʘʤ, ʤʽʞʥʘʨʦʜʥʠʤ ʝʢʦʥʦʤʽʯʥʠʤ ʦʨʛʘʥʽʟʘʮʽʷʤ ʪʘ ʽʥʰʠʤ ʦʩʦʙʘʤ ʪʘ ʻ 

ʯʘʩʪʠʥʦʶ ʚʘʣʦʚʦʛʦ ʟʦʚʥʽʰʥʴʦʛʦ ʙʦʨʛʫ ʢʨʘʾʥʠ, ʘ ʚʥʫʪʨʽʰʥʽʡ ï ʷʢ ʟʘʙʦʨʛʦʚʘʥʽʩʪʴ 

ʜʝʨʞʘʚʠ ʚʣʘʩʥʠʢʘʤ ʜʝʨʞʘʚʥʠʭ ʮʽʥʥʠʭ ʧʘʧʝʨʽʚ ʽ ʽʥʰʠʤ ʢʨʝʜʠʪʦʨʘʤ [6]. 

ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚ ʋʢʨʘʾʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʜʦʩʢʦʥʘʣʝ ʜʝʨʞʘʚʥʝ 

ʨʝʛʫʣʶʚʘʥʥʷ ʬʽʥʘʥʩʦʚʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʚʽʜʥʦʩʠʥ, ʥʝʮʽʣʴʦʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʙʶʜʞʝʪʥʠʭ ʢʦʰʪʽʚ, ʥʝʘʜʨʝʩʥʽʩʪʴ ʩʦʮʽʘʣʴʥʠʭ ʚʠʧʣʘʪ ʽ ʜʦʧʦʤʦʛ, ʥʝʥʘʣʝʞʥʘ 
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ʧʽʜʛʦʪʦʚʢʫ ʪʘ ʥʝʧʨʦʟʦʨʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʪʝʥʜʝʨʽʚ ʟ ʜʝʨʞʘʚʥʠʭ ʟʘʢʫʧʽʚʝʣʴ, 

ʥʝʩʚʦʻʯʘʩʥʝ ʬʽʥʘʥʩʫʚʘʥʥʷ ʪʘ ʚʠʢʦʥʘʥʥʷ ʜʝʨʞʘʚʥʠʭ ʧʨʦʝʢʪʽʚ, ʧʨʦʷʚʠ 

ʩʣʫʞʙʦʚʠʭ, ʧʦʩʘʜʦʚʠʭ ʪʘ ʢʦʨʫʧʮʽʡʥʠʭ ʟʣʦʚʞʠʚʘʥʴ, ʫʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʠʡ ʜʝʬʽʮʠʪ ʜʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ ʋʢʨʘʾʥʠ (ʨʠʩ. 1). 

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʥʘ ʦʩʥʦʚʽ ʦʬʽʮʽʡʥʠʭ ʜʘʥʠʭ ʜʘʶʪʴ ʧʽʜʩʪʘʚʠ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʟʨʦʩʪʘʥʥʷ ʜʝʬʽʮʠʪʫ ʙʶʜʞʝʪʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʯʠʥʘʶʯʠ ʟ 

2006 ʨ. ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʧʨʦʬʽʮʠʪ ʙʶʜʞʝʪʫ ʙʫʚ ʣʠʰʝ ʫ 2000 ʨ. (-697,3 ʤʣʥ. ʛʨʥ.) 

ʪʘ ʫ 2002 ʨ. (-1119,4 ʤʣʥ. ʛʨʥ.).ʋ 2011 ʨ. ʫ ʟʚôʷʟʢʫ ʽʟ ʚʠʧʫʩʢʦʤ ʧʦ ʩʧʝʮʽʘʣʴʥʦʤʫ 

ʬʦʥʜʫ ɼʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ ʋʢʨʘʾʥʠ ʦʙʣʽʛʘʮʽʡ ʚʥʫʪʨʽʰʥʴʦʾ ʜʝʨʞʘʚʥʦʾ ʧʦʟʠʢʠ 

ʜʣʷ ʧʦʛʘʰʝʥʥʷ ʟʘʙʦʨʛʦʚʘʥʦʩʪʽ ʤʠʥʫʣʠʭ ʨʦʢʽʚ ʜʝʬʽʮʠʪ ʙʶʜʞʝʪʫ ʟʤʝʥʰʠʚʩʷ ʥʘ 

36,66 % ʟ 64265,5 ʤʣʥ. ʛʨʥ. ʜʦ 23557,6 ʤʣʥ. ʛʨʥ. 

 

ʈʠʩ. 1. ʇʨʦʛʥʦʟʥʽ ʦʮʽʥʢʠ ʨʽʚʥʷ ʜʝʬʽʮʠʪʫ ʜʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ ʋʢʨʘʾʥʠ, 

2000-2022 ʨʨ.(2020 ï 2022 ʨʨ. ï ʧʨʦʛʥʦʟʥʽ ʦʮʽʥʢʠ)* 
*2019 ʨ. ï ʜʘʥʽ ʩʪʘʥʦʤ ʥʘ ʩʝʨʧʝʥʴ 2019 ʨ. 

ʈʦʟʨʘʭʦʚʘʥʦ ʟʘ:[7;8] 

 

ʇʨʦʪʝ, ʚʞʝ ʫ 2012 ʨ. ʚʠʜʘʪʢʠ ʧʝʨʝʚʠʱʠʣʠ ʜʦʭʦʜʠ ʜʦ ʜʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ 

ʥʘ 53445,2 ʤʣʥ. ʛʨʥ. ɸʥʘʣʦʛʽʯʥʘ ʪʝʥʜʝʥʮʽʷ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʽ ʫ 2013ï2014 ʨʨ. ʋ 

2015 ʨ. ʧʦʨʽʚʥʷʥʦ ʟ 2014 ʨ. ʨʽʚʝʥʴ ʜʝʬʽʮʠʪʫ ʙʶʜʞʝʪʫ ʚʜʘʣʦʩʷ ʩʢʦʨʦʪʠʪʠ, ʦʜʥʘʢ, 

ʚʞʝ ʫ 2016 ʨ. ʟʘʟʥʘʯʝʥʠʡ ʧʦʢʘʟʥʠʢ ʤʘʚ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʨʦʩʪʘʥʥʷ. ʋ 2017 ʨ. 

ʜʝʬʽʮʠʪ ʜʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ ʚʜʘʣʦʩʷ ʩʢʦʨʦʪʠ ʜʦ47882,1 ʤʣʥ. ʛʨʥ., ʦʜʥʘʢ ʫ 

2018 ʨ. ʟʥʦʚʫ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʡʦʛʦ ʟʨʦʩʪʘʥʥʷ. ʉʪʘʥʦʤ ʥʘ ʩʝʨʧʝʥʴ 2019 ʨ. ʜʝʬʽʮʠʪ 

ʜʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ ʩʪʘʥʦʚʠʚ 47215,8 ʤʣʥ. ʛʨʥ., ʱʦ, ʬʘʢʪʠʯʥʦ, ʚʞʝ ʜʦʩʷʛʥʫʣʦ 

ʨʽʚʥʷ 2017 ʨ. ɿʛʽʜʥʦ ʧʨʦʛʥʦʟʥʠʭ ʦʮʽʥʦʢ ʥʘ 2020ï2022 ʨʨ. ʜʝʬʽʮʠʪ ʙʶʜʞʝʪʫ 

ʧʨʦʜʦʚʞʫʚʘʪʠʤʝ ʟʨʦʩʪʘʪʠ, ʱʦ ʟʘʩʚʽʜʯʫʻ ʧʦʩʠʣʝʥʥʷ ʽʥʬʣʷʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʟʥʘʯʥʘ ʙʦʨʛʦʚʘ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʧʦʟʠʯʘʣʴʥʠʢʽʚ ʪʘ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʙʦʨʛʦʚʦʾ 

ʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠ, ʧʽʜʚʠʱʝʥʥʷ ʨʠʟʠʢʫ ʜʝʬʦʣʪʫ ʪʘ ʚʠʤʘʛʘʻ ʜʦʜʘʪʢʦʚʠʭ ʟʘʭʦʜʽʚ ʡ 

ʧʦʰʫʢʫ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʬʽʥʘʥʩʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ [5, ʩ. 49ï50]. 

ʈʽʚʝʥʴ ʛʨʘʥʠʯʥʦʛʦ ʦʙʩʷʛʫ ʚʥʫʪʨʽʰʥʴʦʛʦ ʽ ʟʦʚʥʽʰʥʴʦʛʦ ʜʝʨʞʘʚʥʠʭ ʙʦʨʛʽʚ ʚ 

ʋʢʨʘʾʥʽ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʩʪ. 18 ɹʶʜʞʝʪʥʦʛʦ ʢʦʜʝʢʩʫ ʋʢʨʘʾʥʠ, ʜʝ ʟʘʟʥʘʯʝʥʦ, ʱʦ 

ʚʝʣʠʯʠʥʘ ʦʩʥʦʚʥʦʾ ʩʫʤʠ ʙʦʨʛʫ ʥʝ ʤʘʻ ʧʝʨʝʚʠʱʫʚʘʪʠ 60 % ʬʘʢʪʠʯʥʦʛʦ ʨʽʯʥʦʛʦ 

ɺɺʇ ʋʢʨʘʾʥʠ. ʋ ʨʘʟʽ ʧʝʨʝʚʠʱʝʥʥʷ ʛʨʘʥʠʯʥʦʾ ʚʝʣʠʯʠʥʠ ʙʦʨʛʫ ʂʘʙʽʥʝʪ ʄʽʥʽʩʪʨʽʚ 

ʋʢʨʘʾʥʠ ʟʦʙʦʚ'ʷʟʘʥʠʡ ʚʞʠʪʠ ʪʝʨʤʽʥʦʚʠʭ ʟʘʭʦʜʽʚ ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʩʫʤʠ 

ʜʝʨʞʘʚʥʦʛʦ ʙʦʨʛʫ ʜʦ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ ʟʥʘʯʝʥʥʷ [9]. ɺʧʨʦʜʦʚʞ 
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ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʩʪʘʥ ʜʝʨʞʘʚʥʦʛʦ ʙʦʨʛʫ ʟʙʝʨʽʛʘʻ ʩʪʽʡʢʫ ʪʝʥʜʝʥʮʽʶ ʜʦ ʧʦʜʘʣʴʰʦʛʦ 

ʥʘʨʦʱʫʚʘʥʥʷ ʦʙʩʷʛʽʚ ʩʫʢʫʧʥʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʪʘ ʛʘʨʘʥʪʦʚʘʥʦʛʦ ʜʝʨʞʘʚʦʶ ʙʦʨʛʫ 

ʋʢʨʘʾʥʠ. ʊʘʢ, ʫ 2015 ʨ. ʩʫʢʫʧʥʠʡ ʙʦʨʛ ʟʙʽʣʴʰʠʚʩʷ ʥʘ 42,9 % ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 2014 

ʨ. ʡ ʩʪʘʥʦʤ ʥʘ 1 ʩʽʯʥʷ 2016 ʨ. ʩʢʣʘʚ 74,5 ʤʣʨʜ. ʜʦʣ.(ʨʠʩ. 2). ʇʦʢʘʟʥʠʢ 2018 ʨ. 

ʱʦʜʦ ʨʦʟʤʽʨʫ ʩʫʢʫʧʥʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʪʘ ʛʘʨʘʥʪʦʚʘʥʦʛʦ ʜʝʨʞʘʚʦʶ ʙʦʨʛʫ 

ʜʦʩʷʛʥʫʚ 78,3 ʤʣʨʜ. ʛʨʥ. 

 
ʈʠʩ. 2. ɼʠʥʘʤʽʢʘ ʜʝʨʞʘʚʥʦʛʦ ʙʦʨʛʫ ʋʢʨʘʾʥʠ, 2008ï2018 ʨʨ. 

ʈʦʟʨʘʭʦʚʘʥʦ ʟʘ: [7; 8] 

 

ɻʨʘʥʠʯʥʠʡ ʦʙʩʷʛ ʜʝʨʞʘʚʥʦʛʦ ʙʦʨʛʫ ʟʥʘʯʥʦ ʚʧʣʠʚʘʻ ʥʘ ʨʽʚʝʥʴ ʙʦʨʛʦʚʦʾ, ʘ 

ʚʽʜʪʘʢ, ʽ ʬʽʥʘʥʩʦʚʦʾ ʙʝʟʧʝʢʠ ʜʝʨʞʘʚʠ. ɿʨʦʩʪʘʥʥʷ ʨʦʟʤʽʨʫ ʜʝʨʞʘʚʥʦʛʦ ʙʦʨʛʫ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʙʦʨʛʦʚʦʾ ʙʝʟʧʝʢʠ ʜʝʨʞʘʚʠ ʪʘ ʩʧʨʠʯʠʥʷʻ ʥʠʟʢʫ 

ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʚʘʨʪʦ ʚʠʜʽʣʠʪʠ ʧʽʜʚʠʱʝʥʥʷ ʚʽʜʩʦʪʢʦʚʠʭ 

ʩʪʘʚʦʢ ʥʘ ʨʠʥʢʫ ʜʝʨʞʘʚʥʠʭ ʟʘʧʦʟʠʯʝʥʴ, ʟʨʦʩʪʘʥʥʷ ʧʦʜʘʪʢʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʥʘ ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʟʤʝʥʰʝʥʥʷ ʩʧʦʞʠʚʯʠʭ ʚʠʪʨʘʪ ʥʘʩʝʣʝʥʥʷ, ʚʽʜʪʽʢ ʟ 

ʢʨʘʾʥʠ ʢʦʰʪʽʚ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʙʦʨʛʫ, ʟʥʠʞʝʥʥʷ ʤʽʞʥʘʨʦʜʥʦʛʦ ʧʨʝʩʪʠʞʫ 

ʢʨʘʾʥʠ [10]. ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʦʢʨʽʤ ʟʘʟʥʘʯʝʥʦʛʦ, ʣʠʰʝ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʟʦʚʥʽʰʥʴʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʙʦʨʛʫ ʢʨʘʾʥʘ ʱʦʨʽʯʥʦ ʚʠʪʨʘʯʘʻ ʫ ʤʝʞʘʭ 26,5 ʤʣʨʜ. ʛʨʥ. 

ɿʦʢʨʝʤʘ, ʟʘ ʜʘʥʠʤʠ ʄʽʥʽʩʪʝʨʩʪʚʘ ʬʽʥʘʥʩʽʚ ʋʢʨʘʾʥʠ ʣʠʰʝ ʫ 2015 ʨ. ʥʘ ʧʦʛʘʰʝʥʥʷ 

ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʜʝʨʞʘʚʥʦʛʦ ʙʦʨʛʫ ʙʫʣʦ ʧʦʪʨʘʯʝʥʦ 230,48 ʤʣʨʜ. ʛʨʥ., ʘ ʫ 

2018 ʨ. ï 305,93 ʤʣʨʜ. ʛʨʥ. (ʨʠʩ. 3). 

 
ʈʠʩ. 3. ɿʘʛʘʣʴʥʽ ʚʠʪʨʘʪʠ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʧʦʛʘʰʝʥʥʷ ʜʝʨʞʘʚʥʦʛʦ 

ʙʦʨʛʫ, 2015ï2018 ʨʨ. 

ʈʦʟʨʘʭʦʚʘʥʦ ʟʘ: [8] 

2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018

ɼʝʨʞʘʚʥʠʡ ʚʥʫʪʨʽʰʥʽʡ ʙʦʨʛ8,5 11,7 17,9 20,3 24,5 32,2 29,3 24,1 24,7 26,8 27,5

ɼʝʨʞʘʚʥʠʡ ʟʦʚʥʽʰʥʽʡ ʙʦʨʛ16,3 17,4 22,9 24,6 26,8 28 30,8 39,5 36,1 38,5 39,7

ɻʘʨʘʥʪʦʚʘʥʠʡ ʜʝʨʞʘʚʦʶ ʙʦʨʛ11,1 11,7 13,7 14,5 14,9 13,1 9,8 11,3 10,1 11 11,1

ɼʝʨʞʘʚʥʠʡ ʽ ʛʘʨʘʥʪʦʚʘʥʠʡ 

ʜʝʨʞʘʚʦʶ ʙʦʨʛ
36 40,8 54,5 59,4 66,2 73,2 69,9 74,9 70,9 76,3 78,3

y = 0,0233x4 - 0,5044x3 + 2,9057x2 + 2,4274x + 30,379

RĮ = 0,981
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ɺʠʧʣʘʪʠ ʟʘ ʚʥʫʪʨʽʰʥʽʤ ʙʦʨʛʦʤ 

ɺʠʧʣʘʪʠ ʟʘ ʟʦʚʥʽʰʥʽʤ ʙʦʨʛʦʤ 

ɺʠʜʘʪʢʠ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʜʝʨʞʘʚʥʦʛʦ é

ʆʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ é

ʆʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʜʝʨʞʘʚʥʦʛʦ é
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ɿʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʙʦʨʛʦʚʦʾ ʙʝʟʧʝʢʠ, ʷʢ ʥʝʚʽʜôʻʤʥʦʾ ʢʦʤʧʦʥʝʥʪʠ 

ʝʢʦʥʦʤʽʯʥʦʾ ʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠ, ʷʚʣʷʻʪʴʩʷ ʧʨʽʦʨʠʪʝʪʥʠʤ ʥʘʧʨʷʤʦʤ ʙʶʜʞʝʪʥʦʾ 

ʧʦʣʽʪʠʢʠ. ʅʝʮʽʣʴʦʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʰʪʽʚ ʙʶʜʞʝʪʫ, ʬʽʩʢʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ 

ʩʠʩʪʝʤʠ ʦʧʦʜʘʪʢʫʚʘʥʥʷ ʟʥʘʯʥʦ ʧʦʛʣʠʙʣʶʻ ʬʽʥʘʥʩʦʚʫ ʢʨʠʟʫ, ʷʢʘ, ʩʚʦʻʶ ʯʝʨʛʦʶ, 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʽʟʢʦʛʦ ʧʘʜʽʥʥʷ ɺɺʇ, ʧʦʨʫʰʝʥʥʷ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʽ 

ʨʦʟʧʦʜʽʣʫ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʬʦʥʜʽʚ ʜʝʨʞʘʚʠ, ʜʝʩʪʘʙʽʣʽʟʘʮʽʾ ʙʘʥʢʽʚʩʴʢʦʾ ʩʠʩʪʝʤʠ, 

ʜʝʚʘʣʴʚʘʮʽʾ ʥʘʮʽʦʥʘʣʴʥʦʾ ʚʘʣʶʪʠ ʪʘ ʜʝʬʦʣʪʫ [11, ʩ.17]. ɿʥʠʞʝʥʥʷ ʙʦʨʛʦʚʦʾ 

ʟʘʣʝʞʥʦʩʪʽ ʋʢʨʘʾʥʠ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʪʘ ʚʥʫʪʨʽʰʥʽʭ ʢʨʝʜʠʪʦʨʽʚ ʧʽʜʚʠʱʠʪʴ ʨʽʚʝʥʴ 

ʙʦʨʛʦʚʦʾ ʙʝʟʧʝʢʠ ʫ ʩʪʨʘʪʝʛʽʯʥʽʡ ʧʝʨʩʧʝʢʪʠʚʽ ʪʘ ʟʫʤʦʚʠʪʴ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʝʢʦʥʦʤʽʯʥʦʾ ʙʝʟʧʝʢʠ ʢʨʘʾʥʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʩʴʦʛʦʜʥʽ ʜʣʷ ʋʢʨʘʾʥʠ ʚʢʨʘʡ ʥʝʚʽʜʢʣʘʜʥʠʤ ʟʘʚʜʘʥʥʷʤ ʻ 

ʨʦʟʨʦʙʢʘ ʦʧʪʠʤʘʣʴʥʦʾ ʩʪʨʘʪʝʛʽʾ ʟʘʧʦʟʠʯʝʥʴ ʽ ʫʧʨʘʚʣʽʥʥʷ ʜʝʨʞʘʚʥʠʤ ʙʦʨʛʦʤ. 

ɿʜʽʡʩʥʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʙʦʨʛʦʚʦʾ ʧʦʣʽʪʠʢʠ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʨʦʙʢʫ ʢʦʥʮʝʧʮʽʾ 

ʙʦʨʛʦʚʦʾ ʩʪʨʘʪʝʛʽʾ, ʚ ʷʢʽʡ ʜʝʨʞʘʚʥʠʡ ʙʦʨʛ ʨʦʟʛʣʷʜʘʪʠʤʝʪʴʩʷ ʷʢ ʽʥʩʪʨʫʤʝʥʪ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ [12]. 

ɿ ʤʝʪʦʶ ʦʧʪʠʤʽʟʘʮʽʾ ʙʦʨʛʦʚʦʾ ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ ʚ ʫʤʦʚʘʭ ʬʽʥʘʥʩʦʚʦ-

ʝʢʦʥʦʤʽʯʥʦʾ ʢʨʠʟʠ, ʧʝʨʰʦʯʝʨʛʦʚʠʤʠ ʟʘʭʦʜʘʤʠ ʟʽ ʩʪʦʨʦʥʠ ʜʝʨʞʘʚʠ ʧʦʚʠʥʥʦ 

ʙʫʪʠ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʰʣʷʭʦʤ ʧʨʠʡʥʷʪʪʷ 

ʙʘʟʦʚʦʛʦ ʟʘʢʦʥʫ ʧʨʦ ʜʝʨʞʘʚʥʠʡ ʙʦʨʛ, ʱʦ ʩʧʨʠʷʪʠʤʝ ʫʩʫʥʝʥʥʶ ʩʫʧʝʨʝʯʥʦʩʪʝʡ 

ʤʽʞ ʧʦʣʦʞʝʥʥʷʤʠ ʦʢʨʝʤʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʘʢʪʽʚ ʟ ʧʠʪʘʥʴ ʧʦʛʘʰʝʥʥʷ ʽ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʜʝʨʞʘʚʥʦʛʦ ʙʦʨʛʫ ʪʘ ʚʠʟʥʘʯʘʪʠʤʝ ʦʩʥʦʚʥʽ ʧʨʽʦʨʠʪʝʪʠ ʪʘ 

ʥʘʧʨʷʤʢʠ ʙʦʨʛʦʚʦʾ ʧʦʣʽʪʠʢʠ. ʂʨʽʤ ʪʦʛʦ, ʟʘʣʫʯʝʥʥʷ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ 

ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʘʪʠ ʫ ʨʦʟʤʽʨʘʭ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʛʨʘʤ 

ʽʥʩʪʠʪʫʮʽʡʥʦʛʦ ʪʘ ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ, ʘ ʥʝ ʥʘ ʩʪʘʪʪʽ ʩʧʦʞʠʚʯʦʛʦ 

ʩʧʨʷʤʫʚʘʥʥʷ. ʇʦʨʷʜ ʽʟ ʮʠʤ, ʩʪʨʫʢʪʫʨʘ ʽ ʨʦʟʤʽʨ ʜʝʨʞʘʚʥʦʛʦ ʙʦʨʛʫ ʤʘʶʪʴ 

ʧʨʦʭʦʜʠʪʠ ʧʦʩʪʽʡʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʧʨʦʮʝʜʫʨʠ ʜʦʚʛʦʩʪʨʦʢʦʚʦʛʦ ʩʪʨʘʪʝʛʽʯʥʦʛʦ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʙʘʣʘʥʩʦʚʘʥʦʩʪʽ ʙʶʜʞʝʪʫ, ʩʪʘʙʽʣʴʥʦʛʦ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʡ ʩʪʽʡʢʦʩʪʽ ʬʽʥʘʥʩʦʚʦʾ ʩʠʩʪʝʤʠ. 

ɼʦʮʽʣʴʥʦ ʧʦʩʠʣʠʪʠ ʩʧʽʚʧʨʘʮʶ ʋʢʨʘʾʥʠ ʟ ʤʽʞʥʘʨʦʜʥʠʤʠ ʬʽʥʘʥʩʦʚʠʤʠ 

ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʱʦ ʩʧʨʠʷʪʠʤʝ ʧʦʣʽʧʰʝʥʥʶ ʤʘʢʨʦʬʽʥʘʥʩʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʝʢʦʥʦʤʽʯʥʦʾ ʩʪʘʙʽʣʽʟʘʮʽʾ, ʬʦʨʤʫʚʘʥʥʶ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʨʠʥʢʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʩʪʘʙʽʣʽʟʘʮʽʾ ʥʘʮʽʦʥʘʣʴʥʦʾ ʛʨʦʰʦʚʦʾ ʦʜʠʥʠʮʽ, ʘʢʪʠʚʽʟʘʮʽʾ ʽʥʚʝʩʪʠʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ, 

ʨʦʟʚʠʪʢʫ ʧʨʠʚʘʪʥʦʛʦ ʧʽʜʧʨʠʻʤʥʠʮʪʚʘ. 
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ʇʈʀʁʅʗʊʊʗ ʈɯʐɽʅʔ ɺ ʋʄʆɺɸʍ ʈʀɿʀʂʋ: ɺɯɼ ʇɸʈɸɼʀɻʄʀ 

ʂʆʈʀʉʅʆʉʊɯ ɼʆ ʇɸʈɸɼʀɻʄʀ ʏʆʊʀʈʔʆʍ ɹɸɿʆɺʀʍ ʊʀʇɯɺ 
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the paradigm of four basic types of decisions, economic risk, probability, the Allais paradox. 

 

ɽʢʦʥʦʤʽʯʥʘ ʥʘʫʢʘ ʧʨʦʪʷʛʦʤ ʙʽʣʴʰʝ ʜʚʘʜʮʷʪʠ ʩʪʦʣʽʪʴ ʨʦʟʚʠʚʘʣʘʩʷ, 

ˇʨʫʥʪʫʶʯʠʩʴ ʥʘ ʧʘʨʘʜʠʛʤʽ ʢʦʨʠʩʥʦʩʪʽ, ʷʢʘ ʚʪʽʣʝʥʘ ʚ ʨʷʜʽ ʝʢʦʥʦʤʽʯʥʠʭ ʪʝʦʨʽʡ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʽ ʚ ʪʝʦʨʽʾ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚ ʫʤʦʚʘʭ ʨʠʟʠʢʫ [1-15]. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʦ ʟʥʘʯʫʱʠʤ ʧʨʘʢʪʠʯʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʙʘʛʘʪʦʚʽʢʦʚʦʛʦ 

ʜʦʤʽʥʫʚʘʥʥʷ ʧʘʨʘʜʠʛʤʠ ʢʦʨʠʩʥʦʩʪʽ ʩʪʘʣʦ ʪʝ, ʱʦ ʨʽʰʝʥʥʷ ʚ ʫʤʦʚʘʭ ʨʠʟʠʢʫ, ʱʦ 

ʧʨʠʡʤʘʶʪʴʩʷ ʩʫʙôʻʢʪʘʤʠ ʝʢʦʥʦʤʽʯʥʠʭ ʚʽʜʥʦʩʠʥ, ʧʦʨʽʚʥʶʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ 

ʚʝʣʠʯʠʥ ʾʭ ʚʘʨʪʦʩʪʽ. 
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ʈʘʟʦʤ ʟ ʪʠʤ, ʽʩʥʫʚʘʥʥʷ ʙʝʟʣʽʯʽ ʬʘʢʪʽʚ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʪʝʦʨʽʾ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ ʚ ʫʤʦʚʘʭ ʨʠʟʠʢʫ ʝʢʦʥʦʤʽʯʥʽʡ ʧʨʘʢʪʠʮʽ ʧʦʩʪʘʚʠʣʦ ʧʠʪʘʥʥʷ ʧʨʦ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʰʫʢʫ ʥʦʚʠʭ ʪʝʦʨʽʡ, ʷʢʽ ʙʫʣʠ ʙ ʚʽʣʴʥʽ ʚʽʜ ʙʝʟʣʽʯʽ ʟʘʬʽʢʩʦʚʘʥʠʭ 

ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʝʡ [16]. 

ɺʠʨʽʰʠʪʠ ʮʶ ʚʘʞʣʠʚʫ ʟʘʜʘʯʫ ʤʦʞʥʘ ʚ ʨʘʤʢʘʭ ʥʦʚʦʾ ʧʘʨʘʜʠʛʤʠ - 

ʧʘʨʘʜʠʛʤʠ ʯʦʪʠʨʴʦʭ ʙʘʟʦʚʠʭ ʪʠʧʽʚ ʨʽʰʝʥʴ, ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʘʚʪʦʨʦʤ, ʷʢʘ ʙ 

ʜʦʟʚʦʣʠʣʘ ʫʥʠʢʥʫʪʠ ʙʝʟʣʽʯʽ ʽʩʥʫʶʯʠʭ ʧʨʦʪʠʨʽʯ ʤʽʞ ʪʝʦʨʽʻʶ ʽ ʧʨʘʢʪʠʢʦʶ 

ʧʨʠʡʥʷʪʪʷ ʝʢʦʥʦʤʽʯʥʠʭ ʨʽʰʝʥʴ ʚ ʫʤʦʚʘʭ ʨʠʟʠʢʫ [17-20]. 

ɺ ʨʘʤʢʘʭ ʬʦʨʤʫʚʘʥʥʷ çG-ʪʝʦʨʽʾè, ʘʚʪʦʨʦʤ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʢʦʥʮʝʧʮʽʷ 

ʯʦʪʠʨʴʦʭ ʙʘʟʦʚʠʭ ʪʠʧʽʚ ʨʽʰʝʥʴ [17]. ʉʫʪʴ ʮʽʻʾ ʢʦʥʮʝʧʮʽʾ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ 

ʙʝʟʣʽʯ ʨʽʰʝʥʴ ʩʫʙôʻʢʪʽʚ ʝʢʦʥʦʤʽʯʥʠʭ ʚʽʜʥʦʩʠʥ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʦʙôʻʢʪʽʚ 

ʝʢʦʥʦʤʽʯʥʠʭ ʚʽʜʥʦʩʠʥ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʦʪʠʨʴʦʭ ʙʘʟʦʚʠʭ ʪʠʧʽʚ ʨʽʰʝʥʴ, ʷʢʽ ʤʘʶʪʴ 

ʻʜʠʥʦ ʤʦʞʣʠʚʫ ʧʨʠʨʦʜʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʾʭ ʨʝʘʣʽʟʘʮʽʾ, ʥʘʟʚʘʥʫ çʢʦʣʝʩʦʤ 

ɻʘʣʘʩʶʢʘè [17, ʩ. 21]. 

ʏʦʪʠʨʠ ʙʘʟʦʚʠʭ ʪʠʧʠ ʨʽʰʝʥʴ, ʚʪʽʣʶʶʯʠʩʴ ʚ ʥʝʟʣʽʯʝʥʥʽʡ ʢʽʣʴʢʦʩʪʽ 

ʢʦʥʢʨʝʪʥʠʭ ʨʽʰʝʥʴ ʩʫʙôʻʢʪʽʚ ʝʢʦʥʦʤʽʯʥʠʭ ʚʽʜʥʦʩʠʥ ʱʦʜʦ ʦʙôʻʢʪʽʚ ʝʢʦʥʦʤʽʯʥʠʭ 

ʚʽʜʥʦʩʠʥ, ʬʦʨʤʫʶʪʴ ʝʢʦʥʦʤʽʯʥʽ ʚʽʜʥʦʩʠʥʠ ʩʫʙôʻʢʪʽʚ ʝʢʦʥʦʤʽʯʥʠʭ ʚʽʜʥʦʩʠʥ 

ʱʦʜʦ ʦʙôʻʢʪʽʚ ʝʢʦʥʦʤʽʯʥʠʭ ʚʽʜʥʦʩʠʥ. 

ʏʦʤʫ ʙʘʟʦʚʠʭ ʪʠʧʽʚ ʨʽʰʝʥʴ ʯʦʪʠʨʠ ʣʝʛʢʦ ʟʨʦʟʫʤʽʪʠ ʟ ʥʘʩʪʫʧʥʦʛʦ [18ʩ. 7-8; 

19ʩ. 14-16]. 

ʄʦʞʣʠʚʽ ʚʠʢʣʶʯʥʦ ʜʚʘ ʩʪʽʡʢʠʭ, ʪʦʙʪʦ ʟʜʘʪʥʠʭ ʟʙʝʨʽʛʘʪʠʩʷ ʜʝʷʢʠʡ ʯʘʩ, 

ʩʪʘʥʽʚ ʝʣʝʤʝʥʪʘʨʥʦʾ ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʩʪʝʤʠ çʩʫʙôʻʢʪ-ʦʙôʻʢʪè: ʩʪʘʥ 0 ï ʩʫʙôʻʢʪ ʥʝ 

ʢʦʥʪʨʦʣʶʻ ʦʙôʻʢʪ ʽ ʩʪʘʥ 1 ï ʩʫʙôʻʢʪ ʢʦʥʪʨʦʣʶʻ ʦʙôʻʢʪ. 

ʋ ʩʪʘʥʽ 0 ʩʫʙôʻʢʪ ʤʦʞʝ ʧʨʠʡʥʷʪʠ ʚʠʢʣʶʯʥʦ ʜʚʘ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʙʘʟʦʚʠʭ 

ʪʠʧʠ ʨʽʰʝʥʴ: çʧʨʦʜʦʚʞʫʚʘʪʠ ʥʝ ʢʦʥʪʨʦʣʶʚʘʪʠ ʦʙôʻʢʪè (2 ) ʘʙʦ çʧʦʯʘʪʠ 

ʢʦʥʪʨʦʣʴ ʥʘʜ ʦʙôʻʢʪʦʤè (2 ). 

ʋ ʩʪʘʥʽ 1 ʩʫʙôʻʢʪ ʤʦʞʝ ʧʨʠʡʥʷʪʠ ʚʠʢʣʶʯʥʦ ʜʚʘ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʙʘʟʦʚʠʭ 

ʪʠʧʠ ʨʽʰʝʥʴ: çʧʨʦʜʦʚʞʫʚʘʪʠ ʢʦʥʪʨʦʣʶʚʘʪʠ ʦʙôʻʢʪè (2 ) ʘʙʦ çʧʨʠʧʠʥʠʪʠ 

ʢʦʥʪʨʦʣʴ ʥʘʜ ʦʙôʻʢʪʦʤè (2 ). 

ʇʨʠʨʦʜʥʴʦʶ ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʮʠʭ ʯʦʪʠʨʴʦʭ ʙʘʟʦʚʠʭ ʪʠʧʽʚ ʨʽʰʝʥʴ ʚ ʙʫʜʴ-

ʷʢʽʡ ʩʠʩʪʝʤʽ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʝʣʝʤʝʥʪʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʚ ʝʣʝʤʝʥʪʘʨʥʽʡ 

ʝʢʦʥʦʤʽʯʥʽʡ ʩʠʩʪʝʤʽ çʩʫʙôʻʢʪ-ʦʙôʻʢʪè, ʻ ʥʘʩʪʫʧʥʘ ʻʜʠʥʦ ʤʦʞʣʠʚʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʯʦʪʠʨʴʦʭ ʙʘʟʦʚʠʭ ʪʠʧʽʚ ʨʽʰʝʥʴ: 

é2 , 2 , 2 , 2 , 2 , 2 , 2 , 2 , 2 , 2 , 2 , 2 , é 

ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʷʢʱʦ ʩʫʙôʻʢʪ ʝʢʦʥʦʤʽʯʥʠʭ ʚʽʜʥʦʩʠʥ ʚ ʧʦʪʦʯʥʠʡ ʤʦʤʝʥʪ 

ʟʥʘʭʦʜʠʪʴʩʷ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʦʙôʻʢʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʚʽʜʥʦʩʠʥ ʚ ʩʪʘʥʽ 0 ʽ 

ʨʝʘʣʽʟʫʻ ʙʘʟʦʚʠʡ ʪʠʧ ʨʽʰʝʥʥʷ: çʧʨʦʜʦʚʞʫʚʘʪʠ ʥʝ ʢʦʥʪʨʦʣʶʚʘʪʠ ʦʙôʻʢʪè (2 ), 

ʪʦ ʻʜʠʥʦ ʤʦʞʣʠʚʠʤ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʥʘʩʪʫʧʥʠʤ ʙʘʟʦʚʠʤ ʪʠʧʦʤ ʨʽʰʝʥʥʷ ʤʦʞʝ 

ʙʫʪʠ ʚʠʢʣʶʯʥʦ ʙʘʟʦʚʠʡ ʪʠʧ ʨʽʰʝʥʥʷ: çʧʦʯʘʪʠ ʢʦʥʪʨʦʣʴ ʥʘʜ ʦʙôʻʢʪʦʤè (2 ). 

ʑʦʡʥʦ ʩʫʙôʻʢʪ ʝʢʦʥʦʤʽʯʥʠʭ ʚʽʜʥʦʩʠʥ ʟʜʽʡʩʥʠʪʴ ʙʘʟʦʚʠʡ ʪʠʧ ʨʽʰʝʥʥʷ: çʧʦʯʘʪʠ 

ʢʦʥʪʨʦʣʴ ʥʘʜ ʦʙôʻʢʪʦʤè (2 ), ʚʽʥ ʚʽʜʨʘʟʫ ʞ ʧʝʨʝʡʜʝ ʚ ʩʪʘʥ1 ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʮʴʦʛʦ ʦʙôʻʢʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʚʽʜʥʦʩʠʥ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʙʘʟʦʚʦʛʦ ʪʠʧʫ 

ʨʽʰʝʥʥʷ: çʧʨʦʜʦʚʞʫʚʘʪʠ ʢʦʥʪʨʦʣʶʚʘʪʠ ʦʙôʻʢʪè (2 ) ʧʨʠ ʮʴʦʤʫ, ʻʜʠʥʦ 

ʤʦʞʣʠʚʠʤ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʥʘʩʪʫʧʥʠʤ ʙʘʟʦʚʠʤ ʪʠʧʦʤ ʨʽʰʝʥʥʷ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʣʶʯʥʦ ʙʘʟʦʚʠʡ ʪʠʧ ʨʽʰʝʥʥʷ: çʧʨʠʧʠʥʠʪʠ ʢʦʥʪʨʦʣʴ ʥʘʜ ʦʙôʻʢʪʦʤè(2 ). ʗʢ 
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ʪʽʣʴʢʠ ʩʫʙôʻʢʪ ʝʢʦʥʦʤʽʯʥʠʭ ʚʽʜʥʦʩʠʥ ʟʜʽʡʩʥʠʪʴ ʙʘʟʦʚʠʡ ʪʠʧ ʨʽʰʝʥʥʷ: 

çʧʨʠʧʠʥʠʪʠ ʢʦʥʪʨʦʣʴ ʥʘʜ ʦʙôʻʢʪʦʤè (2 ), ʚʽʥ ʚʽʜʨʘʟʫ ʞ ʧʝʨʝʡʜʝ ʚʩʪʘʥ0 ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʮʴʦʛʦ ʦʙôʻʢʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʚʽʜʥʦʩʠʥ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʜʦ 

ʟʜʽʡʩʥʝʥʥʷ ʙʘʟʦʚʦʛʦ ʪʠʧʫ ʨʽʰʝʥʥʷ: çʧʨʦʜʦʚʞʫʚʘʪʠ ʥʝ ʢʦʥʪʨʦʣʶʚʘʪʠ ʦʙôʻʢʪè 

(2 ) ʽ ʪʘʢ ʜʘʣʽ... 

ʎʝ ʦʟʥʘʯʘʻ, ʱʦ, ʚ ʜʘʥʦʤʫ ʢʦʥʪʝʢʩʪʽ, ʙʫʜʴ-ʷʢʘ ʝʣʝʤʝʥʪʘʨʥʘ ʝʢʦʥʦʤʽʯʥʘ 

ʩʠʩʪʝʤʘ çʩʫʙôʻʢʪ-ʦʙôʻʢʪè ʟʽ ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ 0 ʤʦʞʝ ʧʝʨʝʭʦʜʠʪʠ ʚʠʢʣʶʯʥʦ ʚ 

ʩʪʽʡʢʠʡ ʩʪʘʥ1, ʘ ʟʽ ʩʪʽʡʢʦʛʦ ʩʪʘʥʫ 1, - ʚʠʢʣʶʯʥʦ ʚ ʩʪʽʡʢʠʡ ʩʪʘʥ 0. 

ʊʦʙʪʦ, ʚ ʜʘʥʦʤʫ ʢʦʥʪʝʢʩʪʽ, ʩʪʽʡʢʽ ʩʪʘʥʠ ʙʫʜʴ-ʷʢʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ 

ʟ ʜʚʦʭ ʝʣʝʤʝʥʪʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʩʪʽʡʢʽ ʩʪʘʥʠ ʝʣʝʤʝʥʪʘʨʥʦʾ ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʩʪʝʤʠ 

çʩʫʙôʻʢʪ-ʦʙôʻʢʪè ʤʘʶʪʴ ʻʜʠʥʦ ʤʦʞʣʠʚʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ: 

... 0, 1, 0, 1, 0, 1, 0, 1, 0, ... 

ʗʢʱʦ ʞ ʤʠ ʙʫʜʝʤʦ ʨʦʟʛʣʷʜʘʪʠ ʩʪʘʥ ʙʫʜʴ-ʷʢʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʜʚʦʭ ʝʣʝʤʝʥʪʽʚ, ʷʢ ʧʨʦʮʝʩ ʧʝʨʝʭʦʜʫ ʟ ʤʠʥʫʣʦʛʦ ʾʾ ʩʪʘʥʫ ʚ ʤʘʡʙʫʪʥʽʡ ʾʾ ʩʪʘʥ, ʪʦ 

ʪʦʜʽ ʩʪʽʡʢʠʡ ʩʪʘʥ0 ʤʦʞʥʘ ʙʫʜʝ ʧʦʟʥʘʯʠʪʠ 00 (0 - ʚ ʤʠʥʫʣʦʤʫ ʽ 0 - ʚ 

ʤʘʡʙʫʪʥʴʦʤʫ), ʘ ʩʪʽʡʢʠʡ ʩʪʘʥ 1 ʤʦʞʥʘ ʙʫʜʝ ʧʦʟʥʘʯʠʪʠ 11 (1 - ʚ ʤʠʥʫʣʦʤʫ ʽ 1 - ʚ 

ʤʘʡʙʫʪʥʴʦʤʫ). ʇʝʨʝʭʽʜʥʠʡ ʩʪʘʥ ʩʠʩʪʝʤʠ ʧʨʠ ʾʾ ʧʝʨʝʭʦʜʽ ʚʽʜ ʩʪʘʥʫ 00 ʜʦ ʩʪʘʥʫ 11 

ʤʦʞʥʘ ʙʫʜʝ ʧʦʟʥʘʯʠʪʠ 01 (0 - ʚ ʤʠʥʫʣʦʤʫ ʽ 1 - ʚ ʤʘʡʙʫʪʥʴʦʤʫ), ʘ ʧʝʨʝʭʽʜʥʠʡ 

ʩʪʘʥ ʩʠʩʪʝʤʠ ʧʨʠ ʾʾ ʧʝʨʝʭʦʜʽ ʚʽʜ ʩʪʘʥʫ 11 ʜʦ ʩʪʘʥʫ 00 ʤʦʞʥʘ ʙʫʜʝ ʧʦʟʥʘʯʠʪʠ 10 

(1 - ʚ ʤʠʥʫʣʦʤʫ ʽ 0 - ʚ ʤʘʡʙʫʪʥʴʦʤʫ). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʜʘʥʦʤʫ ʢʦʥʪʝʢʩʪʽ, ʚʩʽ ʩʪʽʡʢʽ ʽ ʧʝʨʝʭʽʜʥʽ ʩʪʘʥʠ ʙʫʜʴ-ʷʢʦʾ 

ʩʠʩʪʝʤʠ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʝʣʝʤʝʥʪʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʩʪʘʥʠ ʝʣʝʤʝʥʪʘʨʥʦʾ 

ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʩʪʝʤʠ çʩʫʙôʻʢʪ-ʦʙôʻʢʪè, ʤʘʶʪʴ ʻʜʠʥʦ ʤʦʞʣʠʚʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ: 

... 00, 01, 11, 10, 00, 01, 11, 10, 00, 01, 11, 10, 00, 01, 11, ... 

ʎʷ ʻʜʠʥʦ ʤʦʞʣʠʚʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʪʘʥʽʚ ʩʠʩʪʝʤʠ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ 

ʝʣʝʤʝʥʪʽʚ, ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʯʦʪʠʨʴʦʭ ʙʘʟʦʚʠʭ ʪʠʧʽʚ ʨʽʰʝʥʴ, 

ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ çʢʦʣʝʩʦʤ ɻʘʣʘʩʶʢʘè [17, ʩ. 21]. 

ʋ ʢʦʞʥʦʤʫ ʟ ʜʚʦʭ ʤʦʞʣʠʚʠʭ ʩʪʽʡʢʠʭ ʩʪʘʥʽʚ ʝʣʝʤʝʥʪʘʨʥʦʾ ʝʢʦʥʦʤʽʯʥʦʾ 

ʩʠʩʪʝʤʠ çʩʫʙôʻʢʪ-ʦʙôʻʢʪè, ʩʫʙôʻʢʪ ʤʦʞʝ ʧʨʠʡʥʷʪʠ ʚʠʢʣʶʯʥʦ ʜʚʘ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʟ ʯʦʪʠʨʴʦʭ ʙʘʟʦʚʠʭ ʪʠʧʽʚ ʨʽʰʝʥʴ. ɺʝʣʠʯʠʥʠ ʨʽʟʥʠʮʽ ʤʽʞ 

ʚʝʣʠʯʠʥʘʤʠ ʚʘʨʪʦʩʪʽ ʩʘʤʝ ʮʠʭ ʜʚʦʭ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʙʘʟʦʚʠʭ ʪʠʧʽʚ ʨʽʰʝʥʴ 

ʚʜ̔ʦʙʨʘʞʘʶʪʴ ʚʝʣʠʯʠʥʠ ʝʢʦʥʦʤʽʯʥʦʛʦ ʽʥʪʝʨʝʩʫ ʩʫʙôʻʢʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʚʽʜʥʦʩʠʥ 

ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʮʠʭ ʜʚʦʭ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʙʘʟʦʚʠʭ ʪʠʧʽʚ ʨʽʰʝʥʴ ʚ ʜʚʦʭ ʤʦʞʣʠʚʠʭ 

ʩʪʽʡʢʠʭ ʩʪʘʥʘʭ ʝʣʝʤʝʥʪʘʨʥʦʾ ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʩʪʝʤʠ çʩʫʙôʻʢʪ-ʦʙôʻʢʪè. 

ʊʦʙʪʦ, ʚ ʨʘʤʢʘʭ ʧʘʨʘʜʠʛʤʠ ʯʦʪʠʨʴʦʭ ʙʘʟʦʚʠʭ ʪʠʧʽʚ ʨʽʰʝʥʴ ʝʢʦʥʦʤʽʯʥʠʡ 

ʽʥʪʝʨʝʩ ʩʫʙôʻʢʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʚʽʜʥʦʩʠʥ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʥʠʤ ʙʫʜʴ-ʷʢʦʛʦ ʟ ʯʦʪʠʨʴʦʭ 

ʙʘʟʦʚʠʭ ʪʠʧʽʚ ʨʽʰʝʥʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʝʣʠʯʠʥʦʶ ʨʽʟʥʠʮʽ ʤʽʞ ʚʝʣʠʯʠʥʦʶ ʚʘʨʪʦʩʪʽ 

ʙʘʟʦʚʦʛʦ ʪʠʧʫ ʨʽʰʝʥʥʷ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʷʢʦʛʦ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʝʢʦʥʦʤʽʯʥʠʡ ʽʥʪʝʨʝʩ ʽ ʚʝʣʠʯʠʥʦʶ ʚʘʨʪʦʩʪʽ ʜʨʫʛʦʛʦ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʡʦʤʫ 

ʙʘʟʦʚʦʛʦ ʪʠʧʫ ʨʽʰʝʥʥʷ, ʚʠʢʣʶʯʥʦ ʤʦʞʣʠʚʦʛʦ ʚ ʜʘʥʦʤʫ ʩʪʽʡʢʦʤʫ ʩʪʘʥʽ (0 ʘʙʦ 1). 

ʂʣʶʯʦʚʦʶ ʚʽʜʤʽʥʥʽʩʪʶ ʤʽʞ ʧʘʨʘʜʠʛʤʦʶ ʢʦʨʠʩʥʦʩʪʽ ʽ ʧʘʨʘʜʠʛʤʦʶ 

ʯʦʪʠʨʴʦʭ ʙʘʟʦʚʠʭ ʪʠʧʽʚ ʨʽʰʝʥʴ, ʚ ʢʦʥʪʝʢʩʪʽ ʪʝʦʨʽʾ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚ ʫʤʦʚʘʭ 

ʨʠʟʠʢʫ, ʻ ʪʝ, ʱʦ ʚ ʨʘʤʢʘʭ ʧʘʨʘʜʠʛʤʠ ʢʦʨʠʩʥʦʩʪʽ ʢʦʥʢʨʝʪʥʽ ʨʽʰʝʥʥʷ ʚ ʫʤʦʚʘʭ 

ʨʠʟʠʢʫ, ʱʦ ʧʨʠʡʤʘʶʪʴʩʷ ʩʫʙôʻʢʪʘʤʠ ʝʢʦʥʦʤʽʯʥʠʭ ʚʽʜʥʦʩʠʥ, ʧʦʨʽʚʥʶʶʪʴʩʷ ʥʘ 

ʦʩʥʦʚʽ ʚʝʣʠʯʠʥ ʾʭ ʚʘʨʪʦʩʪʽ, ʘ ʚ ʨʘʤʢʘʭ ʧʘʨʘʜʠʛʤʠ ʯʦʪʠʨʴʦʭ ʙʘʟʦʚʠʭ ʪʠʧʽʚ 
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ʨʽʰʝʥʴ, ʢʦʥʢʨʝʪʥʽ ʨʽʰʝʥʥʷ ʧʦʨʽʚʥʶʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʚʝʣʠʯʠʥ ʝʢʦʥʦʤʽʯʥʠʭ 

ʽʥʪʝʨʝʩʽʚ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʮʠʭ ʢʦʥʢʨʝʪʥʠʭ ʨʽʰʝʥʴ. 

ɿ 1953 ʨʦʢʫ ʙʘʛʘʪʦ ʚʯʝʥʠʭ, ʷʢʽ ʟʘʡʤʘʶʪʴʩʷ ʧʠʪʘʥʥʷʤʠ ʧʨʠʡʥʷʪʪʷ 

ʝʢʦʥʦʤʽʯʥʠʭ ʨʽʰʝʥʴ ʚ ʫʤʦʚʘʭ ʨʠʟʠʢʫ, ʰʫʢʘʶʪʴ ʨʽʰʝʥʥʷ ʧʘʨʘʜʦʢʩʫ ɸʣʣʝ [21]. ʋ 

ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʴ, ʧʦʚôʷʟʘʥʠʭ ʟ ʡʦʛʦ ʨʽʰʝʥʥʷʤ, ʨʦʟʚʠʥʫʣʘʩʷ ʥʦʚʘ ʥʘʫʢʘ - 

ʧʦʚʝʜʽʥʢʦʚʘ ʝʢʦʥʦʤʽʢʘ, ʥʘʨʦʜʠʣʘʩʷ çʪʝʦʨʽʷ ʧʝʨʩʧʝʢʪʠʚè ɼ. ʂʘʥʝʤʘʥʘ ʪʘ ɸ. 

ʊʚʝʨʩʴʢʽ, ʘ ʪʘʢʦʞ, çʪʝʦʨʽʷ ʧʽʜʰʪʦʚʭʫʚʘʥʥʷè ʈ. ʊʘʣʝʨʘ[22-24]. 

ɸʚʪʦʨʦʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦ ʥʦʚʠʡ ʧʽʜʭʽʜ ʜʦ ʧʨʠʡʥʷʪʪʷ 

ʝʢʦʥʦʤʽʯʥʠʭ ʨʽʰʝʥʴ ʚ ʫʤʦʚʘʭ ʨʠʟʠʢʫ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʧʦʣʦʞʝʥʥʷʭ çG-ʪʝʦʨʽʾè, 

ʷʢʠʡ ʚʠʢʣʶʯʘʻ ʽʩʥʫʚʘʥʥʷ ʧʘʨʘʜʦʢʩʫ ɸʣʣʝ [18-20]. 

ʇʨʠ ʧʨʠʡʥʷʪʪʽ ʝʢʦʥʦʤʽʯʥʠʭ ʨʽʰʝʥʴ ʚ ʫʤʦʚʘʭ ʨʠʟʠʢʫ: 

ʇʦ-ʧʝʨʰʝ, ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ ʜʦʤʽʥʫʶʯʦʾ ʚ ʝʢʦʥʦʤʽʯʥʽʡ ʪʝʦʨʽʾ 

ʪʘ ʧʨʘʢʪʠʮʽ çʧʘʨʘʜʠʛʤʠ ʢʦʨʠʩʥʦʩʪʽè ʽ ʧʝʨʝʡʪʠ ʜʦ çʧʘʨʘʜʠʛʤʽ ʯʦʪʠʨʴʦʭ ʙʘʟʦʚʠʭ 

ʪʠʧʽʚ ʨʽʰʝʥʴè. ʎʝʡ ʧʝʨʝʭʽʜ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʧʨʠ ʚʠʙʦʨʽ ʝʢʦʥʦʤʽʯʥʠʭ 

ʨʽʰʝʥʴ ʾʭ ʥʝʦʙʭʽʜʥʦ ʧʦʨʽʚʥʶʚʘʪʠ ʥʝ ʟʘ ʚʝʣʠʯʠʥʦʶ ʚʘʨʪʦʩʪʽ ʨʽʰʝʥʥʷ, ʘ ʟʘ 

ʚʝʣʠʯʠʥʦʶ ʝʢʦʥʦʤʽʯʥʦʛʦ ʽʥʪʝʨʝʩʫ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʢʦʞʥʦʛʦ ʟ ʥʠʭ. 

ʇʦ-ʜʨʫʛʝ, ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʨʘʭʦʚʫʚʘʪʠ ʨʝʚʝʨʩʠʚʥʽʩʪʴ ʜʚʦʭ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ 

ʙʘʟʦʚʠʭ ʪʠʧʽʚ ʨʽʰʝʥʴ, ʚ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ ʩʫʙôʻʢʪ ʥʝ ʢʦʥʪʨʦʣʶʻ ʦʙôʻʢʪ, ʘ ʩʘʤʝ: 

ʨʽʰʝʥʴ çʧʦʯʘʪʠ ʢʦʥʪʨʦʣʴ ʥʘʜ ʦʙôʻʢʪʦʤè ʽ çʧʨʦʜʦʚʞʫʚʘʪʠ ʥʝ ʢʦʥʪʨʦʣʶʚʘʪʠ 

ʦʙôʻʢʪè. ɺʝʣʠʯʠʥʫ ʽʥʪʝʨʝʩʫ ʜʦ ʨʝʘʣʽʟʘʮʽʾ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʽʰʝʥʥʷ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʚʠʤʽʨʶʚʘʪʠ ʷʢ ʨʽʟʥʠʮʶ ʚʘʨʪʦʩʪʽ ʮʠʭ ʜʚʦʭ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʨʽʰʝʥʴ. 

ʇʦ-ʪʨʝʪʻ, ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ ʦʪʦʪʦʞʥʝʥʥʷ ʨʠʟʠʢʫ ʟ 

ʚʽʨʦʛʽʜʥʽʩʪʶ, ʜʦʤʽʥʫʶʯʦʛʦ ʚ ʝʢʦʥʦʤʽʯʥʽʡ ʪʝʦʨʽʾ ʪʘ ʧʨʘʢʪʠʮʽ, ʽ ʧʝʨʝʡʪʠ ʜʦ 

ʚʨʘʭʫʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʠʟʠʢʫ, ʷʢʝ ʚʠʨʽʟʥʷʻʪʴʩʷ ʜʣʷ ʜʦʜʘʪʥʠʭ ʽ ʚʽʜôʻʤʥʠʭ 

ʫʤʦʚʥʦ-ʛʨʦʰʦʚʠʭ ʧʦʪʦʢʽʚ. 

ʅʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʜʣʷ ʜʦʜʘʪʥʠʭ ʫʤʦʚʥʦ-ʛʨʦʰʦʚʠʭ ʧʦʪʦʢʽʚ 

ʚʨʘʭʫʚʘʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʦʜʥʦʯʘʩʥʦ ʚʨʘʭʦʚʫʻ ʽ ʨʠʟʠʢ ʾʭ ʟʤʝʥʰʝʥʥʷ, ʘ ʜʣʷ 

ʚʽʜôʻʤʥʠʭ ʫʤʦʚʥʦ-ʛʨʦʰʦʚʠʭ ʧʦʪʦʢʽʚ ʚʨʘʭʫʚʘʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʾʭ ʘʙʩʦʣʶʪʥʦʾ ʚʝʣʠʯʠʥʠ. ʆʩʢʽʣʴʢʠ ʜʣʷ ʚʽʜôʻʤʥʠʭ ʫʤʦʚʥʦ-ʛʨʦʰʦʚʠʭ 

ʧʦʪʦʢʽʚ ʨʠʟʠʢ ʧʦʣʷʛʘʻ ʥʝ ʚ ʟʤʝʥʰʝʥʥʽ ʾʭ ʘʙʩʦʣʶʪʥʦʾ ʚʝʣʠʯʠʥʠ, ʘ ʚ ʾʾ ʟʙʽʣʴʰʝʥʥʽ, 

ʪʦ ʥʝʦʙʭʽʜʥʝ ʜʦʜʘʪʢʦʚʝ ʩʧʝʮʽʘʣʴʥʝ ʚʨʘʭʫʚʘʥʥʷ ʮʴʦʛʦ ʨʠʟʠʢʫ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʝ ʘʚʪʦʨʦʤ ʜʦʟʚʦʣʷʻ ʧʦ-ʥʦʚʦʤʫ ʟʜʽʡʩʥʶʚʘʪʠ ʨʘʮʽʦʥʘʣʴʥʽ 

ʧʨʦʮʝʜʫʨʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚ ʫʤʦʚʘʭ ʨʠʟʠʢʫ ʽ, ʱʦ ʥʘʡʚʘʞʣʠʚʽʰʝ, ʚʠʢʣʶʯʘʻ 

ʽʩʥʫʚʘʥʥʷ ʧʘʨʘʜʦʢʩʫ ɸʣʣʝ. 
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ʎʴʦʛʦʨʽʯ, ʪʝʤʘ çɻʣʦʙʘʣʽʟʘʮʽʷ 4.0è ʩʪʘʣʘ ʛʦʣʦʚʥʦʶ ʪʝʤʦʶ ɺʩʝʩʚʽʪʥʴʦʛʦ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʬʦʨʫʤʫ ʚ ʤ. ɼʘʚʦʩ. ʐʚʘʙ ʂ. ʟʘʟʥʘʯʠʚ, ʱʦ çʛʣʦʙʘʣʽʟʘʮʽʷ 4.0 ʣʠʰʝ 

ʨʦʟʧʦʯʘʣʘʩʷ, ʘʣʝ ʤʠ ʜʦ ʮʴʦʛʦ ʚʞʝ ʥʝʜʦʩʪʘʪʥʴʦ ʧʽʜʛʦʪʦʚʣʝʥʽ. ʇʨʠʯʝʧʠʪʠʩʷ ʜʦ 

ʟʘʩʪʘʨʽʣʦʛʦ ʤʠʩʣʝʥʥʷ ʪʘ ʧʦʚʦʟʠʪʠʩʷ ʟ ʥʘʰʠʤʠ ʽʩʥʫʶʯʠʤʠ ʧʨʦʮʝʩʘʤʠ ʪʘ 

ʫʩʪʘʥʦʚʘʤʠ ʥʝ ʚʠʡʜʝ. ʐʚʠʜʰʝ, ʥʘʤ ʧʦʪʨʽʙʥʦ ʧʝʨʝʧʨʦʬʽʣʶʚʘʪʠ ʾʭ ʟ ʥʫʣʷ, ʱʦʙ 

ʤʠ ʤʦʛʣʠ ʩʢʦʨʠʩʪʘʪʠʩʷ ʥʦʚʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ, ʷʢʽ ʥʘ ʥʘʩ ʯʝʢʘʶʪʴ, ʫʥʠʢʘʶʯʠ 

ʧʨʠ ʮʴʦʤʫ ʧʝʨʝʙʦʾʚ, ʷʢʽ ʤʠ ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʩʴʦʛʦʜʥʽè [1]. 

ɿʘ ʪʚʝʨʜʞʝʥʥʷʤ ʂʨʝʰʥʽʢ ɸ., ʛʣʦʙʘʣʽʟʘʮʽʷ ï ʮʝ ʨʝʘʣʴʥʽʩʪʴ ʩʫʯʘʩʥʠʭ 

ʝʢʦʥʦʤʽʢ. ʆʜʥʘʢ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʥʝʟʚʦʨʦʪʥʽʩʪʴ ʛʣʦʙʘʣʽʟʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ, ʚʽʥ 

ʱʝ ʡ ʜʦʩʽ ʚʠʩʪʫʧʘʻ ʧʨʝʜʤʝʪʦʤ ʦʙʛʦʚʦʨʝʥʥʷ ʪʘ ʢʨʠʪʠʢʠ [2]. 

ʈʝʟʥʽʢʦʚʘ ʅ., ʟʘʟʥʘʯʘʻ, ʱʦ çʥʘ ʧʦʯʘʪʢʫ XXI ʩʪ. ʩʚʽʪʦʚʘ ʝʢʦʥʦʤʽʢʘ 

ʚʩʪʫʧʠʣʘ ʚ ʩʢʣʘʜʥʠʡ ʪʫʨʙʫʣʝʥʪʥʠʡ ʧʝʨʽʦʜ ʝʚʦʣʶʮʽʾéɿʨʫʡʥʫʚʘʚʩʷ ʙʘʣʘʥʩ ʤʽʞ 

ʪʨʘʜʠʮʽʡʥʠʤʠ ʜʝʨʞʘʚʥʠʤʠ ʽʥʩʪʠʪʫʪʘʤʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʽ ʥʦʚʠʤʠ ʮʝʥʪʨʘʤʠ, 

ʱʦ ʢʦʥʪʨʦʣʶʶʪʴ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʾʭʥʴʦʾ ʨʝʘʣʽʟʘʮʽʾ ʨʝʩʫʨʩʠ ʡ ʝʢʦʥʦʤʽʯʥʽ ʧʨʦʮʝʩʠè 

[3]. 

http://batrachos.com/sites/default/files/pictures/Books/Arieli_2010_Predskazuemaya%20irratsional%27nost%27.pdf
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ɹʝʟʧʝʨʝʯʥʦ, ʛʣʦʙʘʣʽʟʘʮʽʷ ʪʘ ʪʝʭʥʦʣʦʛʽʟʘʮʽʷ ï ʧʦʪʫʞʥʽ ʪʘ ʚ ʦʩʥʦʚʥʦʤʫ 

ʧʦʟʠʪʠʚʥʽ ʩʠʣʠ. ʇʨʦʪʝ, ʙʝʟʩʧʽʨʥʠʤ ʬʘʢʪʦʤ ʻ ʪʝ, ʱʦ ʚʦʥʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʩʢʣʘʜʥʠʭ ʧʨʦʙʣʝʤ, ʟʦʢʨʝʤʘ, ʜʦ ʧʨʦʙʣʝʤ ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʥʝʜʦʪʦʨʢʘʥʥʽʩʪʶ 

ʧʨʠʚʘʪʥʦʛʦ ʞʠʪʪʷ ʪʘ ʥʘʮʽʦʥʘʣʴʥʦʶ ʙʝʟʧʝʢʦʶ [4].  

ɺʘʨʪʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ, ʱʦ ʫ ʐʚʝʡʮʘʨʩʴʢʦʤʫ ʝʢʦʥʦʤʽʯʥʦʤʫ ʽʥʩʪʠʪʫʪʽ 

ʩʧʽʣʴʥʦ ʟ ʐʚʝʡʮʘʨʩʴʢʠʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʽʥʩʪʠʪʫʪʦʤ, ʫ 2002 ʨ. ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ 

ɯʥʜʝʢʩ ʨʽʚʥʷ ʛʣʦʙʘʣʽʟʘʮʽʾ (KOF Index of Globalization), ʷʢʠʡ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʪʨʠ 

ʛʨʫʧʠ ʛʣʦʙʘʣʴʥʦʾ ʽʥʪʝʛʨʘʮʽʾ, ʘ ʩʘʤʝ: ʨʽʚʝʥʴ ʝʢʦʥʦʤʽʯʥʦʾ ʛʣʦʙʘʣʽʟʘʮʽʾ (ʧʦʢʘʟʥʠʢʠ 

ʤʽʞʥʘʨʦʜʥʦʾ ʪʦʨʛʽʚʣʽ, ʜʽʣʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ, ʪʦʨʛʦʚʝʣʴʥʽ ʧʦʪʦʢʠ, ʪʘʨʠʬʥʘ ʧʦʣʽʪʠʢʘ 

ʪʘ ʽʥ.); ʨʽʚʝʥʴ ʩʦʮʽʘʣʴʥʦʾ ʛʣʦʙʘʣʽʟʘʮʽʾ (ʧʦʢʘʟʥʠʢʠ ʢʫʣʴʪʫʨʥʦʾ ʽʥʪʝʛʨʘʮʽʾ, ʚʽʜʩʦʪʦʢ 

ʽʥʦʟʝʤʥʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʨʦʟʚʠʪʦʢ ʪʫʨʠʟʤʫ, ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʦʪʦʢʠ ʪʘ ʽʥ.); ʨʽʚʝʥʴ 

ʧʦʣʽʪʠʯʥʦʾ ʛʣʦʙʘʣʽʟʘʮʽʾ (ʯʣʝʥʩʪʚʦ ʜʝʨʞʘʚ ʚ ʤʽʞʥʘʨʦʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʷʭ, ʢʽʣʴʢʽʩʪʴ 

ʧʦʩʦʣʴʩʪʚ ʪʘ ʽʥ.) [5]. 

ʎʽʢʘʚʠʤʠ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʻ ʥʘʦʯʥʽ ʟʦʙʨʘʞʝʥʥʷ ʧʦʰʠʨʝʥʥʷ 

ʛʣʦʙʘʣʽʟʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ.  

ʅʘ ʨʠʩ. 1 ʧʦʜʘʥʦ ʟʦʙʨʘʞʝʥʥʷ ʢʘʨʪʠ ʩʚʽʪʫ ʩʪʘʥʦʤ ʥʘ 1970 ʨ., ʜʝ ʪʝʤʥʠʤʠ 

ʚʽʜʪʽʥʢʘʤʠ ʧʦʟʥʘʯʝʥʽ ʢʨʘʾʥʠ ʷʢʽ ʧʽʜ ʯʘʩ ʩʚʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘ ʪʦʡ ʯʘʩ ʟʘʟʥʘʣʠ 

ʟʥʘʯʥʠʭ ʪʨʘʥʩʬʦʨʤʘʮʽʡ ʚʠʢʣʠʢʘʥʠʭ ʛʣʦʙʘʣʽʟʘʮʽʻʶ. ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ.1, ɯʥʜʝʢʩ 

ʨʽʚʥʷ ʛʣʦʙʘʣʽʟʘʮʽʾ ʫ ʩʚʽʪʽ ʜʦʨʽʚʥʶʚʘʚ defacto 40,29 ʽ dejure 36,35. 

 
ʈʠʩ. 1. ɯʥʜʝʢʩ ʨʽʚʥʷ ʛʣʦʙʘʣʽʟʘʮʽʾ, 1970 ʨ. [6] 

 

ʅʘ ʨʠʩ. 2, ʟʦʙʨʘʞʝʥʦ ʛʣʦʙʘʣʽʟʘʮʽʡʥʫ ʽʥʪʝʛʨʘʮʽʶ ʩʪʘʥʦʤ ʥʘ 2016 ʨ. ʗʢ 

ʚʠʜʥʦ ʟ ʨʠʩʫʥʢʫ ɯʥʜʝʢʩ ʨʽʚʥʷ ʛʣʦʙʘʣʽʟʘʮʽʾ, ʫ ʩʚʽʪʽ ʜʦʨʽʚʥʶʚʘʚ defacto 58,35 ʪʘ 

dejure ï 64,2.   
 



40 

 

 

ʈʠʩ. 2.ɯʥʜʝʢʩ ʨʽʚʥʷ ʛʣʦʙʘʣʽʟʘʮʽʾ, 2016 ʨ. [6] 

 

ʅʘ ʩʴʦʛʦʜʥʽ, ʚʽʜʦʤʽ ʧʦʢʘʟʥʠʢʠ ɯʥʜʝʢʩʫ ʨʽʚʥ̫ ʛʣʦʙʘʣʽʟʘʮʽʾ ʩʪʘʥʦʤ ʥʘ 

2017 ʨ., ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʛʦ ʪʨʽʡʢʫ ʢʨʘʾʥ-ʣʽʜʝʨʽʚ ʟʘʡʤʘʶʪʴ: ʅʽʜʝʨʣʘʥʜʠ, 

ɯʨʣʘʥʜʽʷ ʪʘ ɹʝʣʴʛʽʷ. ʋʢʨʘʾʥʘ ʟʘʡʤʘʻ 45 ʩʭʦʜʠʥʢʫ ʫ ʨʝʡʪʠʥʛʫ [6].  

ʅʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʘ ʧʝʨʽʦʜ ʟ 2000 ʧʦ 2016 ʨʨ. ʚ ʋʢʨʘʾʥʽ 

ʚʽʜʙʫʚʘʣʦʩʷ ʧʦʩʪʫʧʦʚʝ ʟʨʦʩʪʘʥʥʷ ʜʠʥʘʤʽʢʠ ɯʥʜʝʢʩʫ ʨʽʚʥʷ ʛʣʦʙʘʣʽʟʘʮʽʾ. ʁʦʛʦ 

ʣʦʛʽʯʥʝ ʟʥʠʞʝʥʥʷ ʚʽʜʙʫʣʦʩʷ ʫ ʧʝʨʝʣʦʤʥʠʡ ʜʣʷ ʫʩʽʻʾ ʢʨʘʾʥʠ 2014 ʨ., ʧʨʦʪʝ ʫ 

2015 ʨ. ʨʦʟʧʦʯʘʣʦʩʷ ʡʦʛʦ ʧʦʩʪʫʧʦʚʝ ʚʽʜʥʦʚʣʝʥʥʷ (ʨʠʩ.3).  

 

 

ʈʠʩ. 3. ɼʠʥʘʤʽʢʘ ɯʥʜʝʢʩʫ ʨʽʚʥʷ ʛʣʦʙʘʣʽʟʘʮʽʾ. ʋʢʨʘʾʥʘ, 2000-2016 ʨʨ.[6]. 

 

ʋ 2017 ʨ. ʥʘ ʟʘʩʽʜʘʥʥʽ ʢʦʤʽʪʝʪʫ ɻʝʥʝʨʘʣʴʥʦʾ ɸʩʘʤʙʣʝʾ ʆʆʅ, ʙʫʣʦ 

ʚʠʜʽʣʝʥʦ ʪʨʠ ʤʝʛʘʪʝʥʜʝʥʮʽʾ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʛʣʦʙʘʣʽʟʘʮʽʻʶ, ʘ ʩʘʤʝ: ʟʨʫʰʝʥʥʷ ʚ 

ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʨʠʥʢʘʭ ʧʨʘʮʽ; ʰʚʠʜʢʠʡ ʨʦʟʚʠʪʦʢ ʪʝʭʥʦʣʦʛʽʡ; ʟʤʽʥʠ 

ʢʣʽʤʘʪʫ [7]. 
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ʑʦʨʦʢʫ, ʜʦ ɺʩʝʩʚʽʪʥʴʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʬʦʨʫʤʫ, ʝʢʩʧʝʨʪʠ ʧʨʦʚʦʜʷʪʴ 

ʤʘʩʰʪʘʙʥʝ ʦʧʠʪʫʚʘʥʥʷ ʩʪʦʩʦʚʥʦ ʛʣʦʙʘʣʴʥʠʭ ʨʠʟʠʢ-ʪʨʝʥʜʽʚ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ 

ʦʧʠʪʫʚʘʥʥʷ, ʨʝʩʧʦʥʜʝʥʪʘʤ ʧʨʦʧʦʥʫʶʪʴ ʦʙʨʘʪʠ ʪʨʠ ʪʝʥʜʝʥʮʽʾ ʪʘ ʧʦʚôʷʟʘʥʽ ʟ 

ʥʠʤʠ ʨʠʟʠʢʠ, ʷʢʽ ʻ ʥʘʡʚʘʞʣʠʚʽʰʠʤʠ ʫ ʬʦʨʤʫʚʘʥʥʽ ʛʣʦʙʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚ 

ʥʘʩʪʫʧʥʽ 10 ʨʦʢʽʚ (ʨʠʩ. 4). 

 

ʈʠʩ. 4. ʂʘʨʪʘ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʛʣʦʙʘʣʴʥʠʭ ʨʠʟʠʢ-ʪʨʝʥʜʽʚ, 2019 [8] 

 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ. 4, ʚʠʦʢʨʝʤʣʝʥʦ ʪʨʠʥʘʜʮʷʪʴ ʦʩʥʦʚʥʠʭ ʪʨʝʥʜʽʚ (ʨʫʡʥʫʚʘʥʥʷ 

ʜʦʚʢʽʣʣʷ, ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ, ʟʨʦʩʪʘʥʥʷ ʥʘʮʽʦʥʘʣʴʥʠʭ ʥʘʩʪʨʦʾʚ, ʟʤʽʥʘ ʣʘʥʜʰʘʬʪʫ 

ʤʽʞʥʘʨʦʜʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʟʨʦʩʪʘʥʥʷ ʭʨʦʥʽʯʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ, ʟʤʽʱʝʥʥʷ ʚʣʘʜʠ, 

ʟʨʦʩʪʘʶʯʘ ʥʝʨʽʚʥʽʩʪʴ ʜʦʭʦʜʽʚ, ʩʪʘʨʽʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʟʨʦʩʪʘʥʥʷ ʛʝʦʛʨʘʬʽʯʥʦʾ 

ʤʦʙʽʣʴʥʦʩʪʽ, ʟʨʦʩʪʘʥʥʷ ʢʽʙʝʨʟʘʣʝʞʥʦʩʪʽ, ʧʦʩʠʣʝʥʥʷ ʧʦʣʷʨʠʟʘʮʽʾ ʩʫʩʧʽʣʴʩʪʚʘ, 

ʟʨʦʩʪʘʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʢʣʘʩʫ, ʧʦʩʠʣʝʥʥʷ ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʟʥʠʱʝʥʥʷ 

ʜʦʚʢʽʣʣʷ) ʷʢʽ ʚʤʽʱʫʶʪʴ ʫ ʩʦʙʽ ʨʠʟʠʢʠ ʝʢʦʥʦʤʽʯʥʦʛʦ, ʝʢʦʣʦʛʽʯʥʦʛʦ, 

ʛʝʦʧʦʣʽʪʠʯʥʦʛʦ, ʩʦʮʽʘʣʴʥʦʛʦ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʏʽʪʢʽʩʪʴ ʣʽʥʽʡ, ʥʘ 

ʨʠʩʫʥʢʫ, ʚʢʘʟʫʻ ʥʘ ʤʘʩʰʪʘʙʥʽʩʪʴ ʪʨʝʥʜʽʚ. ʊʦʤʫ, ʚʽʜʧʦʚʽʜʥʦ, ʧʝʨʰʦʯʝʨʛʦʚʦʛʦ 

ʚʨʝʛʫʣʶʚʘʥʥʷ ʧʦʪʨʝʙʫʶʪʴ ʪʘʢʽ ʪʨʝʥʜʠ ʷʢ: ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʟʨʦʩʪʘʥʥʷ ʥʝʨʽʚʥʦʩʪʽ 

ʜʦʭʦʜʽʚ, ʩʪʘʨʽʥʥʷ ʥʘʩʝʣʝʥʥʷ, ʟʨʦʩʪʘʥʥʷ ʢʽʙʝʨʟʘʣʝʞʥʦʩʪʽ, ʧʦʩʠʣʝʥʥʷ ʧʦʣʷʨʠʟʘʮʽʾ 

ʩʫʩʧʽʣʴʩʪʚʘ, ʨʫʡʥʫʚʘʥʥʷ ʜʦʚʢʽʣʣʷ. ʇʝʨʝʪʠʥ ʣʽʥʽʡ ʤʽʞ ʩʦʙʦʶ ʚʠʷʚʣʷʻ ʾʭ 

ʚʟʘʻʤʦʚʧʣʠʚ. ʅʘʧʨʠʢʣʘʜ, ʚʽʜ ʚʟʘʻʤʦʜʽʾ ʪʘʢʠʭ ʪʨʝʥʜʽʚ ʷʢ ʨʫʡʥʫʚʘʥʥʷ ʜʦʚʢʽʣʣʷ ʪʘ 

ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʚʠʥʠʢʘʻ ʨʠʟʠʢ ʚʪʨʘʪʠ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʨʫʡʥʫʚʘʥʥʷ ʝʢʦʩʠʩʪʝʤʠ; 

ʚʽʜ ʚʟʘʻʤʦʜʽʾ ʪʨʝʥʜʽʚ ʟʨʦʩʪʘʥʥʷ ʥʝʨʽʚʥʦʩʪʽ ʜʦʭʦʜʽʚ ʪʘ ʧʦʩʠʣʝʥʥʷ ʧʦʣʷʨʠʟʘʮʽʾ 

ʩʫʩʧʽʣʴʩʪʚʘ ʩʧʨʠʷʻ ʧʦʛʣʠʙʣʝʥʥʶ ʩʦʮʽʘʣʴʥʦʾ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ ʽ ʪ. ʜ. 

ʆʪʞʝ, ʛʣʦʙʘʣʽʟʘʮʽʡʥʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʻ ʥʝʚʽʜôʻʤʥʠʤʠ ʜʣʷ ʝʢʦʥʦʤʽʢ. ʇʦʧʨʠ 

ʫʩʽ ʚʠʱʝʟʘʟʥʘʯʝʥʽ ʨʠʟʠʢʠ, ʛʣʦʙʘʣʽʟʘʮʽʷ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʩʪʠʨʘʻ 

ʢʦʨʜʦʥʠ, ʥʘʩʘʤʧʝʨʝʜ, ʜʣʷ ʦʩʚʽʪʠ, ʥʘʫʢʠ, ʤʝʜʠʮʠʥʠ, ʚʠʨʦʙʥʠʮʪʚʘ. ʈʦʟʚʠʚʘʶʯʠʩʴ 

ʚ ʛʣʦʙʘʣʽʟʘʮʽʡʥʠʭ ʫʤʦʚʘʭ, ʢʨʘʾʥʘʤ ʥʝʦʙʭʽʜʥʦ ʜʽʷʪʠ ʢʦʥʩʦʣʽʜʦʚʘʥʦ, ʘʜʞʝ 

ʛʣʦʙʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʧʝʨʝʜʙʘʯʘʶʪʴ ʛʣʦʙʘʣʴʥʽ ʧʽʜʭʦʜʠ ʜʦ ʾʭ ʚʠʨʽʰʝʥʥʷ.  








































































































































































































































































































































































































































































































































































































































































