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Abstract   

Results the analysis of statistical data on the basic, to applied heating and ventilating systems are given. The 

technique which can be used by leading structures of the enterprises for the purpose of a choice of partners among 

suppliers and customers is offered. 
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Needs and demands of specific work types should guide the range of services in the field of engineering 

systems of building and structures for successful development of the company [3, p. 84]. Effective operation at the 

internal and external markets require knowledge and consideration of objective market laws, ability to organize and 

receive operational use of market information,  ability to increase the competitiveness of organization etc [2, p. 119]. 

Objective of the research is to study the statistical data for assessing relevance forecast of a particular heating 

and ventilation system. 

The analysis of statistical data used by main heating and ventilation systems showed that systems indicators 

have different trends in different time periods. Therefore it seems appropriate and in most cases relevant for 

management to implement a comprehensive comparative evaluation of the relevance of each system at different 

stages. 

Based on principles of information and statistical approach it is appropriate to apply specialized packet data 

STATGRAPHICS Plus for Windows, with base system contained a fairly complete set of common statistical data 

analysis types, to evaluate the relevance of heating and ventilation systems. Moreover additional modules offer to a 

scalable system [1, p. 33]. Statistical data analysis identified the main heating and ventilation systems used in 1990-

2014 yy. 

Figure 1 show the predictive models built for the analyses of the one-pipe heating system; figure 2 show the 

predictive models built for the analyses of the two-pipe riser heating system; figure 3 show the predictive models 

built for the analyses of the heating system with two-pipe incidental internal  distribution; figure 4 show the predictive 

models built for the analyses of the heating system with two-pipe beam internal distribution; figure 5 show the 

predictive models built for the analyses of the heating system with inside heated floor layout; figure 6 show the 

predictive models built for the analyses of the natural exhaust ventilation system channel; figure 7 show the predictive 

models built for the analyses of the mixed ventilation system; figure 8 show the predictive models built for the 

analyses of the artificial supply and exhaust ventilation system; figure 9 show the predictive models built for the 

analyses of the conditioning duct system. 

 
 Figure 1 One-pipe heating system  
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Figure 2  Two-pipe riser heating system 

 

 
 

Figure 3 Heating system with two-pipe incidental internal  distribution 

 

 
 

Figure 4 Heating system with two-pipe beam internal distribution 

 

 
 

Figure 5 Heating system with inside heated floor layout 
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Figure 6 Natural exhaust ventilation system channel 

 

 
Figure 7 Mixed ventilation system 

 

 
Figure 8 Artificial supply and exhaust ventilation system  

 

 
Figure 9 Conditioning duct system 
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Simulation results analysis showed that the most promising is heating system with two-pipe beam internal 

distribution. The system has highest complex refractive and ever-increasing trend. The leadership of the system 

demonstrated far ahead of the other systems. This is explained by using the most advanced materials, durability and 

efficiency of the system. 

Ventilation systems of the leadership still takes natural exhaust ventilation system since it is the simplest and 

budget one. Forecast outsider is conditioning duct system. This is due to high cost of equipment, complexity of 

installation and commissioning works. In spite of all the disadvantages of this system it becomes more urgent due to 

advantages not found in one of the other systems, as well as the system has an increasing trend. 

As a result of the work established that indicators systems have different trends in different time periods. 

Therefore seems appropriate and in most cases the actual for management to implement a comprehensive 

comparative relevance evaluation of each system at different stages. 

The available information situation shows that the most effectively have models constructed using the 

principle of maximum uncertainty. One approach based on this principle is potential method of probability 

distribution. 

Studies suggest the methodology proposed in the comparative evaluation of heating and ventilation system 

has the necessary objectivity and sufficient reliability. The methodology can be used by enterpriseôs management to 

select partners of suppliers and customers. 
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ɸ.ɸ. ɸʟʘʨʷʥ 

ʩʪʫʜʝʥʪ 5 ʢʫʨʩʘ 

ʉ.ɺ. ʏʝʨʥʳʭ 

ʩʪʫʜʝʥʪ 3 ʢʫʨʩʘ 

ɸ.ʇ. ɺʦʣʦʰʠʥ  

ʘʩʩʠʩʪʝʥʪ 

ʌʘʢʫʣʴʪʝʪ ʵʥʝʨʛʝʪʠʢʠ 

ʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʂʨʘʩʥʦʜʘʨ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʆʉʆɹɽʅʅʆʉʊʀ ʇʈʀʄɽʅɽʅʀʗ ʐɸɻʆɺʓʍ ɼɺʀɻɸʊɽʃɽʁ  

ɼʃʗ ʕʃɽʂʊʈʆʇʈʀɺʆɼɸ ʄɽʍɸʅʀɿʄʆɺ  

ʉ ʇʈʆɻʈɸʄʄʅʓʄ ʋʇʈɸɺʃɽʅʀɽʄ. 

 

ɸʥʥʦʪʘʮʠʷ 

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʰʘʛʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʩʫʱʝʩʪʚʣʷʪʴ ʪʦʯʥʦʝ 

ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʠ ʨʝʛʫʣʠʨʦʚʢʫ ʩʢʦʨʦʩʪʠ ʙʝʟ ʜʘʪʯʠʢʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʋʧʨʘʚʣʝʥʠʝ ʰʘʛʦʚʳʤ ʜʚʠʛʘʪʝʣʝʤ 

ʩʚʦʜʠʪʩʷ ʢ ʟʘʜʘʯʝ ʦʪʨʘʙʦʪʘʪʴ ʦʧʨʝʜʝʣʝʥʥʦʝ ʯʠʩʣʦ ʰʘʛʦʚ ʚ ʥʫʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʩ ʥʫʞʥʦʡ ʩʢʦʨʦʩʪʴʶ. ɺʩʝ 

ʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʰʘʛʦʚʳʝ ʜʚʠʛʘʪʝʣʠ ʧʨʠʤʝʥʷʶʪ ʚ ʵʣʝʢʪʨʦʧʨʠʚʦʜʝ ʤʝʭʘʥʠʟʤʦʚ ʩ ʯʠʩʣʦʚʳʤ 

ʧʨʦʛʨʘʤʤʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʐʘʛʦʚʳʡ ʜʚʠʛʘʪʝʣʴ, ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ, ʢʦʤʤʫʪʘʪʦʨ, ʩʭʝʤʘ ʨʘʙʦʪʳ ʰʘʛʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ. 
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ʀʩʧʦʣʥʠʪʝʣʴʥʳʝ ʦʨʛʘʥʳ ʥʝʢʦʪʦʨʳʭ ʨʘʙʦʯʠʭ ʤʘʰʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ ʜʦʣʞʥʳ ʩʦʚʝʨʰʘʪʴ ʩʪʨʦʛʦ 

ʜʦʟʠʨʦʚʘʥʥʳʝ ʧʝʨʝʤʝʱʝʥʠʷ ʩ ʬʠʢʩʘʮʠʝʡ ʩʚʦʝʛʦ ʧʦʣʦʞʝʥʠʷ ʚ ʢʦʥʮʝ ʜʚʠʞʝʥʠʷ. ɺ ʵʣʝʢʪʨʦʧʨʠʚʦʜʝ (ʕʇ) ʪʘʢʠʭ 

ʤʘʰʠʥ ʠ ʤʝʭʘʥʠʟʤʦʚ ʧʨʠʤʝʥʷʶʪʩʷ ʰʘʛʦʚʳʝ ʜʚʠʛʘʪʝʣʠ (ʐɼ), ʦʙʨʘʟʫʶʱʠʝ ʦʩʥʦʚʫ ʜʠʩʢʨʝʪʥʦʛʦ ʕʇ. 

ɼʠʩʢʨʝʪʥʳʡ ʕʇ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʤʝʪʘʣʣʦʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʩʪʘʥʢʦʚ ʩ ʯʠʩʣʦʚʳʤ ʧʨʦʛʨʘʤʤʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ 

(ʏʇʋ), ʨʦʙʦʪʦʚ ʠ ʤʘʥʠʧʫʣʷʪʦʨʦʚ, ʚ ʛʠʙʢʦʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʵʣʝʢʪʨʦʥʥʦʡ ʠ ʯʘʩʦʚʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʛʘʟʦʨʝʟʘʪʝʣʴʥʳʭ ʠ ʩʚʘʨʦʯʥʳʭ ʘʚʪʦʤʘʪʘʭ, ʧʨʠʙʦʨʘʭ ʚʨʝʤʝʥʠ, ʥʘʞʠʤʥʳʭ ʫʩʪʨʦʡʩʪʚʘʭ 

ʧʨʦʢʘʪʥʳʭ ʩʪʘʥʦʚ, ʣʝʥʪʦʧʨʦʪʷʞʥʳʭ ʠ ʨʝʛʠʩʪʨʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚʘʭ, ʚ ʤʝʜʠʮʠʥʩʢʦʡ ʪʝʭʥʠʢʝ, ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʵʣʝʤʝʥʪʦʚ ʤʠʢʨʦʵʣʝʢʪʨʦʥʠʢʠ, ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʪ.ʜ.  ɼʠʩʢʨʝʪʥʳʡ  ʕʇ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʩʦʯʝʪʘʝʪʩʷ 

ʩ ʄʇʉʋ, ʢʦʪʦʨʳʝ ʚʩʝ ʰʠʨʝ ʧʨʠʤʝʥʷʶʪʩʷ ʚʦ ʚʩʝʭ ʦʪʨʘʩʣʷʭ ʪʝʭʥʠʢʠ. 

ʇʨʠʥʮʠʧ ʜʝʡʩʪʚʠʷ. ʐʘʛʦʚʳʝ (ʠʤʧʫʣʴʩʥʳʝ) ʜʚʠʛʘʪʝʣʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʠʥʭʨʦʥʥʳʝ 

ʤʠʢʨʦʜʚʠʛʘʪʝʣʠ, ʫ ʢʦʪʦʨʳʭ ʧʠʪʘʥʠʝ ʬʘʟ ʦʙʤʦʪʢʠ ʷʢʦʨʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʧʦʜʘʯʠ ʠʤʧʫʣʴʩʦʚ ʥʘʧʨʷʞʝʥʠʷ 

ʦʪ ʢʘʢʦʛʦ-ʣʠʙʦ (ʥʘʧʨʠʤʝʨ, ʵʣʝʢʪʨʦʥʥʦʛʦ) ʢʦʤʤʫʪʘʪʦʨʘ. ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʘʞʜʦʛʦ ʪʘʢʦʛʦ ʠʤʧʫʣʴʩʘ ʨʦʪʦʨ 

ʜʚʠʛʘʪʝʣʷ ʩʦʚʝʨʰʘʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʫʛʣʦʚʦʝ ʧʝʨʝʤʝʱʝʥʠʝ, ʥʘʟʳʚʘʝʤʦʝ ʰʘʛʦʤ. ʂʦʤʤʫʪʘʪʦʨ ʧʨʝʦʙʨʘʟʫʝʪ 

ʟʘʜʘʥʥʫʶ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʫʧʨʘʚʣʷʶʱʠʭ ʠʤʧʫʣʴʩʦʚ ʚ ʪ-ʬʘʟʥʫʶ ʩʠʩʪʝʤʫ ʦʜʥʦ- ʠʣʠ ʜʚʫʭʧʦʣʷʨʥʳʭ 

ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʠʤʧʫʣʴʩʦʚ ʥʘʧʨʷʞʝʥʠʷ; 

 
 

ʈʠʩʫʥʦʢ 1  ʉʭʝʤʳ ʨʘʙʦʪʳ ʰʘʛʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ ʧʨʠ ʧʠʪʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʬʘʟ ʦʙʤʦʪʢʠ ʷʢʦʨʷ. 

 

ʅʘ ʨʠʩ. 1 ʠʟʦʙʨʘʞʝʥʘ ʩʭʝʤʘ m-ʬʘʟʥʦʛʦ ʰʘʛʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ ʙʝʟ ʦʙʤʦʪʢʠ ʚʦʟʙʫʞʜʝʥʠʷ ʥʘ ʨʦʪʦʨʝ. ɽʩʣʠ 

ʬʘʟʳ 1, 2, 3,...,m ʦʙʤʦʪʢʠ ʷʢʦʨʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʜʚʠʛʘʪʝʣʷ ʧʠʪʘʶʪʩʷ ʧʦʦʯʝʨʝʜʥʦ ʦʜʥʦʧʦʣʷʨʥʳʤʠ 

ʠʤʧʫʣʴʩʘʤʠ ʥʘʧʨʷʞʝʥʠʷ, ʪʦ ʨʦʪʦʨ ʜʚʠʛʘʪʝʣʷ ʩʢʘʯʢʦʦʙʨʘʟʥʦ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʧʦʣʦʞʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʝʛʦ ʦʩʴ 

ʩʦʚʧʘʜʘʝʪ ʩ ʦʩʷʤʠ ʬʘʟ 1,2, 3 ʠ ʪ. ʧ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʦʪʦʨ ʠʤʝʝʪ m ʫʩʪʦʡʯʠʚʳʭ ʩʦʩʪʦʷʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʥʘʧʨʘʚʣʝʥʠʶ ʚʝʢʪʦʨʘ ʄɼʉ F1 (ʨʠʩ. 1, ʘ) ʦʙʤʦʪʢʠ ʷʢʦʨʷ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ; ʧʨʠ ʵʪʦʤ ʰʘʛ ʨʦʪʦʨʘ 

ʨʘʚʝʥ 2ˊ/m. 

ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʨʝʟʫʣʴʪʠʨʫʶʱʝʡ ʄɼʉ ʷʢʦʨʷ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ ʠ 

ʩʠʥʭʨʦʥʠʟʠʨʫʶʱʝʛʦ ʤʦʤʝʥʪʘ ʦʙʳʯʥʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʜʘʶʪ ʧʠʪʘʥʠʝ ʥʘ ʜʚʝ, ʪʨʠ ʠ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʬʘʟ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʝʩʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʜʘʶʪ ʧʠʪʘʥʠʝ ʥʘ ʜʚʝ ʬʘʟʳ, ʪʦ ʧʦʣʦʞʝʥʠʝ ʨʝʟʫʣʴʪʠʨʫʶʱʝʛʦ ʚʝʢʪʦʨʘ 

ʄɼʉ F ʠ ʦʩʠ ʨʦʪʦʨʘ ʩʦʚʧʘʜʘʝʪ ʩ ʣʠʥʠʝʡ, ʧʨʦʭʦʜʷʱʝʡ ʤʝʞʜʫ ʦʩʷʤʠ ʜʚʫʭ ʩʦʩʝʜʥʠʭ ʬʘʟ (ʨʠʩ. 1,b). ʇʨʠ ʧʦʜʘʯʝ 

ʧʠʪʘʥʠʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʥʘ ʪʨʠ ʩʦʩʝʜʥʠʝ ʬʘʟʳ ʨʦʪʦʨ ʧʝʨʝʤʝʱʘʝʪʩʷ ʚ ʧʦʣʦʞʝʥʠʝ, ʩʦʚʧʘʜʘʶʱʝʝ ʩ ʦʩʴʶ ʩʨʝʜʥʝʡ 

ʬʘʟʳ (ʨʠʩ. 1, c). ɽʩʣʠ ʧʦʦʯʝʨʝʜʥʦ ʚʢʣʶʯʘʶʪ ʪʦ ʯʝʪʥʦʝ (ʜʚʝ), ʪʦ ʥʝʯʝʪʥʦʝ (ʦʜʥʘ, ʪʨʠ) ʯʠʩʣʦ ʬʘʟ, ʪʦ ʨʦʪʦʨ 

ʜʚʠʛʘʪʝʣʷ ʠʤʝʝʪ 2mʫʩʪʦʡʯʠʚʳʭ ʩʦʩʪʦʷʥʠʷ ʠ ʰʘʛ ʨʘʚʝʥ ˊ/m. ʋʧʨʘʚʣʝʥʠʝ ʜʚʠʛʘʪʝʣʝʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʬʘʟʳ 

ʦʙʤʦʪʢʠ ʷʢʦʨʷ ʚʢʣʶʯʘʶʪ ʧʦʦʯʝʨʝʜʥʦ ʨʘʚʥʳʤʠ ʛʨʫʧʧʘʤʠ ʧʦ ʜʚʝ, ʪʨʠ ʠ ʪ, ʧ., ʥʘʟʳʚʘʶʪ ʩʠʤʤʝʪʨʠʯʥʳʤ; 

ʧʦʦʯʝʨʝʜʥʦʝ ʚʢʣʶʯʝʥʠʝ ʥʝʨʘʚʥʳʭ ʛʨʫʧʧ ʬʘʟ ð ʥʝʩʠʤʤʝʪʨʠʯʥʳʤ. 

ɺ ʢʘʯʝʩʪʚʝ ʰʘʛʦʚʳʭ ʦʙʳʯʥʦ ʧʨʠʤʝʥʷʶʪ ʩʠʥʭʨʦʥʥʳʝ ʜʚʠʛʘʪʝʣʠ ʙʝʟ ʦʙʤʦʪʢʠ ʚʦʟʙʫʞʜʝʥʠʷ ʥʘ ʨʦʪʦʨʝ: ʩ 

ʧʦʩʪʦʷʥʥʳʤʠ ʤʘʛʥʠʪʘʤʠ, ʨʝʘʢʪʠʚʥʳʝ ʠ ʠʥʜʫʢʪʦʨʥʳʝ (ʩ ʧʦʜʤʘʛʥʠʯʠʚʘʥʠʝʤ). ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʪʨʝʙʫʝʤʳʭ 

ʩʪʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠʭ ʚʳʧʦʣʥʷʶʪ ʙʝʟ ʧʫʩʢʦʚʦʡ ʦʙʤʦʪʢʠ, ʩ ʨʦʪʦʨʦʤ 

ʤʠʥʠʤʘʣʴʥʦʛʦ ʜʠʘʤʝʪʨʘ ʠ ʨʘʩʩʯʠʪʳʚʘʶʪ ʥʘ ʙʦʣʴʰʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʥʘʛʨʫʟʢʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʰʘʛʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʜʣʷ ʧʨʠʚʦʜʘ ʤʝʭʘʥʠʟʤʦʚ, ʠʤʝʶʱʠʭ ʩʪʘʨʪ-ʩʪʦʧʥʦʝ 

ʜʚʠʞʝʥʠʝ, ʠʣʠ ʤʝʭʘʥʠʟʤʦʚ ʩ ʥʝʧʨʝʨʳʚʥʳʤ ʜʚʠʞʝʥʠʝʤ, ʝʩʣʠ ʫʧʨʘʚʣʷʶʱʠʡ ʩʠʛʥʘʣ ʟʘʜʘʥ ʚ ʚʠʜʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠʤʧʫʣʴʩʦʚ (ʣʝʥʪʦʧʨʦʪʷʞʥʳʭ ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʚʚʦʜʘ ʠ ʚʳʚʦʜʘ ʠʥʬʦʨʤʘʮʠʠ, ʩʯʝʪʯʠʢʦʚ, 

ʧʨʠʚʦʜʦʚ ʩʪʘʥʢʦʚ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʠ ʪ. ʧ.). 
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ɺ ʩʘʤʦʤ ʦʙʱʝʤ ʚʠʜʝ, ʫʧʨʘʚʣʝʥʠʝ ʰʘʛʦʚʳʤ ʜʚʠʛʘʪʝʣʝʤ ʩʚʦʜʠʪʩʷ ʢ ʟʘʜʘʯʝ ʦʪʨʘʙʦʪʘʪʴ ʦʧʨʝʜʝʣʝʥʥʦʝ 

ʯʠʩʣʦ ʰʘʛʦʚ ʚ ʥʫʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʩ ʥʫʞʥʦʡ ʩʢʦʨʦʩʪʴʶ. 

ʅʘ ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʰʘʛʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ (ʜʨʘʡʚʝʨ) ʧʦʜʘʶʪʩʷ ʩʠʛʥʘʣʳ "ʩʜʝʣʘʪʴ ʰʘʛ" ʠ "ʟʘʜʘʪʴ 

ʥʘʧʨʘʚʣʝʥʠʝ". ʉʠʛʥʘʣʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʤʧʫʣʴʩʳ 5ɺ. ʊʘʢʠʝ ʠʤʧʫʣʴʩʳ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʦʪ ʢʦʤʧʴʶʪʝʨʘ, 

ʥʘʧʨʠʤʝʨ ʦʪ LPT-ʧʦʨʪʘ, ʦʪ ʩʧʝʮʠʘʣʴʥʦʛʦ ʢʦʥʪʨʦʣʣʝʨʘ ʫʧʨʘʚʣʝʥʠʷ ʰʘʛʦʚʳʤʠ ʧʨʠʚʦʜʘʤʠ ʠʣʠ ʟʘʜʘʚʘʪʴ 

ʩʠʛʥʘʣʳ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʦʪ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ ʠʣʠ ʛʝʥʝʨʘʪʦʨʘ 5ɺ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʨʘʙʦʪʦʡ ʰʘʛʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ ʫʧʨʘʚʣʷʝʪ ʵʣʝʢʪʨʦʥʥʘʷ ʩʭʝʤʘ, ʘ ʧʠʪʘʥʠʝ ʝʛʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʦʪ ʠʩʪʦʯʥʠʢʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. ʐʘʛʦʚʳʝ ʜʚʠʛʘʪʝʣʠ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʯʘʩʪʦʪʦʡ ʚʨʘʱʝʥʠʷ ʙʝʟ 

ʧʨʠʤʝʥʝʥʠʷ ʜʦʨʦʛʦʛʦ ʢʦʥʪʫʨʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʕʪʦʪ ʧʨʠʚʦʜ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʧʨʠʚʦʜʝ ʩ ʨʘʟʦʤʢʥʫʪʦʡ ʮʝʧʴʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚ ʰʘʛʦʚʳʭ ʜʚʠʛʘʪʝʣʝʡ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʪʦʯʥʦʝ ʧʦʟʠʮʠʦʥʠʨʦʚʘʥʠʝ ʠ ʨʝʛʫʣʠʨʦʚʢʫ ʩʢʦʨʦʩʪʠ ʙʝʟ ʜʘʪʯʠʢʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. ʕʪʦ ʦʯʝʥʴ 

ʚʘʞʥʦ, ʪʘʢ ʢʘʢ ʪʘʢʠʝ ʜʘʪʯʠʢʠ ʤʦʛʫʪ ʩʪʦʠʪʴ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ ʩʘʤʦʛʦ ʜʚʠʛʘʪʝʣʷ. ʆʜʥʘʢʦ ʵʪʦ ʧʦʜʭʦʜʠʪ ʪʦʣʴʢʦ 

ʜʣʷ ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʧʨʠ ʤʘʣʦʤ ʫʩʢʦʨʝʥʠʠ ʠ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʦʩʪʦʷʥʥʦʡ ʥʘʛʨʫʟʢʦʡ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ 

ʩʠʩʪʝʤʳ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ ʩʧʦʩʦʙʥʳ ʨʘʙʦʪʘʪʴ ʩ ʙʦʣʴʰʠʤʠ ʫʩʢʦʨʝʥʠʷʤʠ ʠ ʜʘʞʝ ʧʨʠ ʧʝʨʝʤʝʥʥʦʤ ʭʘʨʘʢʪʝʨʝ 

ʥʘʛʨʫʟʢʠ. ɽʩʣʠ ʥʘʛʨʫʟʢʘ ʰʘʛʦʚʦʛʦ ʜʚʠʛʘʪʝʣʷ ʧʨʝʚʳʩʠʪ ʝʛʦ ʤʦʤʝʥʪ, ʪʦ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʦʣʦʞʝʥʠʠ ʨʦʪʦʨʘ 

ʪʝʨʷʝʪʩʷ ʠ ʩʠʩʪʝʤʘ ʪʨʝʙʫʝʪ ʙʘʟʠʨʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ, ʥʘʧʨʠʤʝʨ, ʢʦʥʮʝʚʦʛʦ ʚʳʢʣʶʯʘʪʝʣʷ ʠʣʠ ʜʨʫʛʦʛʦ ʜʘʪʯʠʢʘ. 

ʉʠʩʪʝʤʳ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ ʥʝ ʠʤʝʶʪ ʧʦʜʦʙʥʦʛʦ ʥʝʜʦʩʪʘʪʢʘ. 
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ʤʘʛʠʩʪʨʘʥʪ ʂʘʨɻʊʋ 

ɻ.ɼ.ʂʦʛʘʡ 

ʢ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʀɺʉ ʂʘʨɻʊʋ 

ɸ.ɾ. ɸʤʠʨʦʚ 

ʜʦʢʪʦʨ PhD, 

ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʳ ʀɺʉ ʂʘʨɻʊʋ      

 

ʄʆɼɽʃʀ ʀ ʄɽʊʆɼʓ ɸɼɸʇʊɸʎʀʀ ʇʆʃʔɿʆɺɸʊɽʃʔʉʂʆɻʆ ʀʅʊɽʈʌɽʁʉɸ  

 

ɸʥʥʦʪʘʮʠʷ 

ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚ ʦʙʣʘʩʪʠ ʘʜʘʧʪʠʚʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʘʢʪʫʘʣʴʥʳ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʪʴ ʥʘʙʦʨ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʨʝʘʣʠʟʫʶʪ ʘʧʧʘʨʘʪ ʜʦʙʘʚʣʝʥʠʷ 

ʥʦʚʳʭ ʬʫʥʢʮʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʠʥʪʝʨʬʝʡʩ, ʤʦʜʝʣʠ, ʤʝʪʦʜʳ, ʘʜʘʧʪʘʮʠʷ, ʧʦʣʴʟʦʚʘʪʝʣʴ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚʩʝ ʠʥʪʝʨʬʝʡʩʳ, ʢʦʪʦʨʳʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ, ʙʳʣʠ çʩʣʝʧʳʤʠè. ʇʝʨʝʜʘʯʘ 

ʠʥʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʬʠʟʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚʚʦʜʘ-ʚʳʚʦʜʘ ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʚʢʣʶʯʘʣʘ ʣʠʰʴ ʧʨʦʩʪʦʝ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ çʀʅʅʆɺɸʎʀʆʅʅɸʗ ʅɸʋʂɸè ISSN 2410-6070  ˉ 4/2015 

9 

ʤʝʭʘʥʠʯʝʩʢʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ: ʥʘʞʘʪʠʝ ʢʣʘʚʠʰʠ X ʛʝʥʝʨʠʨʦʚʘʣʦ ʨʘʟʚʝʨʥʫʪʳʡ ʢʦʜ Y, ʢʦʪʦʨʳʡ 

ʧʨʝʦʙʨʘʟʦʚʳʚʘʣʩʷ ʤʦʥʠʪʦʨʦʤ ʢʣʘʚʠʘʪʫʨʳ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʦʜʥʦʛʦ ʠ ʙʦʣʝʝ ʩʠʤʚʦʣʴʥʳʭ ʢʦʜʦʚ. 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʚʳʙʨʘʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʜʠʘʣʦʛʘ ʚʭʦʜʥʳʝ ʩʦʦʙʱʝʥʠʷ, ʧʦʣʫʯʘʝʤʳʝ ʯʝʨʝʟ ʧʨʦʮʝʩʩʳ ʚʚʦʜʘ, 

ʤʝʭʘʥʠʯʝʩʢʠ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ ʬʦʨʤʫ, ʫʜʦʙʥʫʶ ʜʣʷ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ. ɺʳʭʦʜʥʳʝ ʩʦʦʙʱʝʥʠʷ ʠʟ ʨʘʙʦʯʝʛʦ 

ʧʨʦʮʝʩʩʘ ʧʦʜʚʝʨʛʘʶʪʩʷ ʧʦʜʦʙʥʦʤʫ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ, ʥʦ ʚ ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʀʥʪʝʨʬʝʡʩ ʥʝ "ʧʦʥʠʤʘʝʪ" 

ʩʦʜʝʨʞʘʥʠʝ ʩʦʦʙʱʝʥʠʷ ʚ ʤʦʤʝʥʪ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ɽʤʫ ʥʝ ʪʨʝʙʫʝʪʩʷ ʟʥʘʥʠʡ ʥʠ ʦ ʭʘʨʘʢʪʝʨʝ 

ʧʦʚʝʜʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʥʠ ʦ ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʝ ʨʘʙʦʯʠʭ ʧʨʦʮʝʩʩʦʚ, ʥʠ ʦ ʜʘʥʥʳʭ, ʩ ʢʦʪʦʨʳʤʠ ʦʥʠ 

ʤʘʥʠʧʫʣʠʨʫʶʪ, ʘ ʥʝʦʙʭʦʜʠʤʳ ʪʦʣʴʢʦ ʥʝʢʦʪʦʨʳʝ ʧʨʘʚʠʣʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʬʦʨʤʘʪʦʚ. 

ʊʠʧʳ ʠʥʪʝʨʬʝʡʩʦʚ, ʦʧʠʩʳʚʘʝʤʳʝ ʚ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ, ʠʤʝʶʪ ʥʝʩʢʦʣʴʢʦ ʦʙʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʥʘʟʳʚʘʪʴ ʠʭ ʚ ʥʝʢʦʪʦʨʦʤ ʩʤʳʩʣʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ. ʆʩʥʦʚʥʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʚʢʣʶʯʝʥʥʳʝ ʚ ʠʥʪʝʨʬʝʡʩ, ʜʦ ʩʠʭ ʧʦʨ ʧʨʦʚʦʜʠʚʰʠʝʩʷ ʯʝʨʝʟ ʤʝʭʘʥʠʟʤ ʦʧʨʝʜʝʣʝʥʠʡ, ʜʦʣʞʥʳ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʢʦʥʪʝʢʩʪʝ ʦʪʦʙʨʘʞʘʝʤʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʊʘʢʦʡ ʠʥʪʝʨʬʝʡʩ, ʢʦʪʦʨʳʡ ʧʦʢʘʟʘʥ ʥʘ 

ʨʠʩʫʥʢʝ 1, ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʥʝʢʦʪʦʨʳʤʠ ʟʥʘʥʠʷʤʠ ʦ ʤʠʨʝ ʟʘʜʘʯʠ, ʚ ʢʦʪʦʨʦʤ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʦʥ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴ. 

 
ʈʠʩʫʥʦʢ 1 Ƅ ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ. 

ʇʨʦʮʝʩʩ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʧʦʣʫʯʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʯʘʩʪʦ ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʬʦʨʤʝ 

ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ. ʇʦʩʪʫʧʘʶʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʩʦʧʦʩʪʘʚʣʷʝʪʩʷ ʩ ʦʙʨʘʟʮʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠʩʷ ʚ ʤʦʜʝʣʠ 

ʤʠʨʘ, ʯʪʦʙʳ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʠʝ ʠʟ ʥʠʭ ʧʨʠʛʦʜʥʳ, ʪ.ʝ. ʢʘʢʘʷ ʠʟ ʠʥʪʝʨʧʨʝʪʘʮʠʡ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ [2, c.130]. 

ɺʪʦʨʘʷ ʦʩʦʙʝʥʥʦʩʪʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪ 

ʬʦʨʤʫ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʚʭʦʜʥʳʭ ʩʦʦʙʱʝʥʠʡ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʚ ʩʚʝʪʝ ʩʠʩʪʝʤʥʦʡ 

ʤʦʜʝʣʠ ʤʠʨʘ. ɺʦʟʥʠʢʘʶʪ ʜʚʝ ʧʨʦʙʣʝʤʳ: ʩʘʤ ʧʦ ʩʝʙʝ ʤʝʭʘʥʠʟʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ, ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʤʦʜʝʣʠ 

ʤʠʨʘ, ʢʦʪʦʨʘʷ ʧʨʠʦʙʨʝʪʘʝʪ ʠ ʭʨʘʥʠʪ ʦʙʨʘʟʳ. ʇʨʠ ʵʪʦʤ ʪʨʝʙʫʝʪʩʷ ʙʦʣʴʰʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʤʦʱʥʦʩʪʴ ʜʣʷ 

ʦʙʨʘʙʦʪʢʠ ʧʨʘʚʠʣ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʦʤʧʴʶʪʝʨʥʦʡ ʩʠʩʪʝʤʦʡ ʧʨʠ ʧʨʠʥʷʪʠʠ ʜʘʞʝ ʧʨʦʩʪʳʭ ʨʝʰʝʥʠʡ. 

ʊʨʝʪʴʝʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ ʷʚʣʷʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʨʦʮʝʩʩʦʨʝ ʙʦʣʴʰʦʡ 

ʤʦʱʥʦʩʪʠ. ʆʜʥʘʢʦ, ʜʘʞʝ ʝʩʣʠ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʙʝʩʧʝʯʝʥʘ ʜʦʩʪʘʪʦʯʥʘʷ ʤʦʱʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, 

ʦʩʪʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙʨʘʟʮʦʚ ʚ ʩʠʩʪʝʤʥʦʡ ʤʦʜʝʣʠ, ʘ ʪʘʢʞʝ ʧʦʣʫʯʝʥʠʝ ʥʦʚʳʭ ʦʙʨʘʟʮʦʚ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʪʘʨʳʭ [1. c.112]. 

ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʠʥʪʝʨʬʝʡʩʳ ʷʚʣʷʶʪʩʷ ʩʬʝʨʦʡ ʘʢʪʠʚʥʳʭ ʩʦʚʤʝʩʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢ-ʢʦʤʧʴʶʪʝʨ ʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 

"ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ" ʠʥʪʝʨʬʝʡʩʳ ʨʘʩʰʠʨʷʶʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʯʝʣʦʚʝʢʦʤ ʠ ʢʦʤʧʴʶʪʝʨʦʤ ʩ 

ʧʦʤʦʱʴʶ ʫʚʝʣʠʯʝʥʠʷ ʜʠʘʧʘʟʦʥʘ ʩʧʦʩʦʙʦʚ ʚʚʦʜʘ ʠ ʚʳʚʦʜʘ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʕʪʠ ʨʘʩʰʠʨʝʥʠʷ ʦʪʨʘʞʘʶʪ ʤʥʦʛʦʨʝʞʠʤʥʳʡ ʭʘʨʘʢʪʝʨ, ʙʦʛʘʪʳʡ ʩʠʥʪʘʢʩʠʩ, ʩʝʤʘʥʪʠʢʫ ʠ ʦʙʦʙʱʝʥʠʝ 

ʧʦʜʭʦʜʘ ʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʤʝʞʜʫ ʣʶʜʴʤʠ [2,c.10]. 

ɺʩʝ ʦʥʠ ʪʨʝʙʫʶʪ, ʯʪʦʙʳ ʩʠʩʪʝʤʘ ʠʤʝʣʘ ʤʦʜʝʣʴ ʤʠʨʘ ʟʘʜʘʯʠ, ʚ ʢʦʪʦʨʦʡ ʨʘʙʦʪʘʶʪ ʩʠʩʪʝʤʳ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴ, ʠ ʢʦʪʦʨʘʷ ʙʣʠʟʢʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʦʜʝʣʠ ʵʪʦʛʦ ʤʠʨʘ ʚ ʫʤʝ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʇʦʩʢʦʣʴʢʫ ʫ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʙʳʪʴ ʤʥʦʛʦ ʨʘʟʣʠʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʠ ʢʘʞʜʘʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʘʷ ʤʦʜʝʣʴ 

ʤʦʞʝʪ ʩʦ ʚʨʝʤʝʥʝʤ ʠʟʤʝʥʷʪʴʩʷ, ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ ʩʧʦʩʦʙʥʘ ʢ ʘʜʘʧʪʘʮʠʠ ʩʚʦʝʡ ʤʦʜʝʣʠ ʢ ʨʘʟʣʠʯʥʳʤ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ ʧʫʪʝʤ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʧʨʦʬʠʣʷ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ 

1. ɼʞʝʬ ʈʘʩʢʠʥ ʀʥʪʝʨʬʝʡʩ: ʥʦʚʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʠʩʪʝʤ, ʉʠʤʚʦʣ-ʇʣʶʩ, 2014 ï 200; 

2.ʂʫʧʝʨ, ʈʝʡʤʘʥ, ʂʨʦʥʠʥ  ɸʣʘʥ ʂʫʧʝʨ ʦʙ ʠʥʪʝʨʬʝʡʩʝ. ʆʩʥʦʚʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʉʠʤʚʦʣ-ʇʣʶʩ, 2013 ï 250. 

É ɸ.ʄ.ɸʥʩʘʨʦʚʘ, ɻ.ɼ.ʂʦʛʘʡ, ɸ.ɾ.ɸʤʠʨʦʚ, 2015 
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ɼ.ɸ. ʆʢʩʘʤʠʪʥʳʡ  

ʩʪʫʜʝʥʪ 3 ʢʫʨʩʘ 

ɸ.ʇ. ɺʦʣʦʰʠʥ 

ʘʩʩʠʩʪʝʥʪ 

ʌʘʢʫʣʴʪʝʪ ʵʥʝʨʛʝʪʠʢʠ 

ʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʂʨʘʩʥʦʜʘʨ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʈɸʉʏɽʊ ʅɸʄɸɻʅʀʏʀɺɸʖʑɽʁ ʉʀʃʓ ʆɹʄʆʊʂʀ ʕʃɽʂʊʈʆʄɸɻʅʀʊʅʓʍ 

ʋʉʊʈʆʁʉʊɺ ʇʆʉʊʆʗʅʅʆɻʆ ʊʆʂɸ 

 

ɺʩʝ ʙʦʣʴʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʪʝʭʥʠʢʝ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʚ ʈʦʩʩʠʠ ʧʦʣʫʯʘʶʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ 

ʫʩʪʨʦʡʩʪʚʘ, ʨʘʙʦʪʘʶʱʠʝ ʥʘ ʧʦʩʪʦʷʥʥʦʤ ʪʦʢʝ: ʵʣʝʢʪʨʦʤʘʛʥʠʪʳ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʨʝʣʝ, ʢʦʥʪʘʢʪʦʨʳ, 

ʤʘʛʥʠʪʥʳʝ ʧʫʩʢʘʪʝʣʠ, ʫʩʪʨʦʡʩʪʚʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʦʙʨʘʙʦʪʢʠ, ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʢʣʘʧʘʥʳ, ʪʦʣʢʘʪʝʣʠ ʠ ʧʨ. 

ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʵʪʠʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ, ʠʭ ʥʘʤʘʛʥʠʯʠʚʘʶʱʘʷ ʩʠʣʘ, ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ, ʟʘʚʠʩʠʪ 

ʦʪ ʪʨʝʭ ʩʦʩʪʘʚʣʷʶʱʠʭ:  

1) ʪʦʢ, ʧʨʦʭʦʜʷʱʠʡ ʧʦ ʦʙʤʦʪʢʠ; 

2) ʯʠʩʣʦ ʚʠʪʢʦʚ, ʧʦ ʢʦʪʦʨʳʤ ʧʨʦʭʦʜʠʪ ʪʦʢ;  

3) ʩʝʨʜʝʯʥʠʢ ʵʣʝʢʪʨʦʤʘʛʥʠʪʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. 

ʉʫʤʤʘʨʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʧʝʨʚʦʛʦ ʥʘ ʚʪʦʨʦʝ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʤʘʛʥʠʯʠʚʘʶʱʫʶ ʩʠʣʫ [1]: 

q=NI ,                                                          (1) 

ʛʜʝ,qï ʨʝʟʫʣʴʪʠʨʫʶʱʘʷ ʥʘʤʘʛʥʠʯʠʚʘʶʱʘʷ ʩʠʣʘ, ɸĿʚʠʪʢʦʚ, 

N ï ʩʫʤʤʘʨʥʦʝ ʯʠʩʣʦ ʚʠʪʢʦʚ ʧʨʦʚʦʜʘ ʚ ʦʙʤʦʪʢʝ, 

I ï ʪʦʢ, ʧʨʦʭʦʜʷʱʠʡ ʧʦ ʦʙʤʦʪʢʝ, ɸ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʝʨʚʳʝ ʜʚʝ ʩʦʩʪʘʚʣʷʶʱʠʝ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʠʭ ʦʧʨʝʜʝʣʝʥʥʦʝ ʩʦʯʝʪʘʥʠʝ ʧʦʟʚʦʣʷʝʪ 

ʧʨʘʚʠʣʴʥʦ ʩʧʨʦʝʢʪʠʨʦʚʘʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʫʩʪʨʦʡʩʪʚʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. ɺʳʚʝʜʝʤ ʬʦʨʤʫʣʫ 

ʥʘʤʘʛʥʠʯʠʚʘʶʱʝʡ ʩʠʣʳ ʜʣʷ ʢʨʫʛʣʦʡ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʦʙʤʦʪʢʠ, ʚʳʧʦʣʥʝʥʥʦʡ ʠʟ ʤʝʜʥʦʛʦ ʧʨʦʚʦʜʘ ʩ ʵʤʘʣʝʚʦʡ 

ʠʟʦʣʷʮʠʝʡ (ʥʘʧʨʠʤʝʨ, ʇʕʊɺ-2), ʥʘʤʦʪʘʥʥʦʡ ʥʘ ʢʘʨʢʘʩ ʩʣʦʷʤʠ (ʨʷʜʦʚʘʷ ʥʘʤʦʪʢʘ). ʇʨʠʤʝʤ ʪʘʢʞʝ, ʯʪʦ ʚ 

ʢʘʯʝʩʪʚʝ ʤʘʛʥʠʪʦʧʨʦʚʦʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʚʦʜʥʠʢ ʢʚʘʜʨʘʪʥʦʛʦ ʩʝʯʝʥʠʷ, ʚʳʧʦʣʥʝʥʥʳʡ ʠʟ ʤʘʛʥʠʪʦʤʷʛʢʦʛʦ 

ʞʝʣʝʟʘ. ʂʦʥʝʯʥʘʷ ʬʦʨʤʘ ʢʘʪʫʰʢʠ ʧʨʠʥʠʤʘʝʪʩʷ ʢʨʫʛʣʦʡ, ʘ ʥʝ ʧʨʷʤʦʫʛʦʣʴʥʦʡ. ɼʣʷ ʧʨʠʜʘʥʠʷ ʥʘʤʦʪʘʥʥʦʤʫ 

ʚʠʪʢʫ ʧʝʨʚʦʛʦ ʩʣʦʷ ʢʘʪʫʰʢʠ ʜʘʥʥʦʡ ʬʦʨʤʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʨʦʩʪʘʚʢʠ, ʧʨʠʢʨʝʧʣʷʝʤʳʝ 

ʢ ʙʦʢʦʚʳʤ ʛʨʘʥʷʤ  ʢʘʨʢʘʩʘ (ʨʠʩ. 1). 

ʆʙʦʟʥʘʯʠʤ ʩʫʤʤʘʨʥʫʶ ʜʣʠʥʫ ʢʚʘʜʨʘʪʥʦʛʦ ʦʢʥʘ ʢʘʨʢʘʩʘ ʠ ʪʦʣʱʠʥʫ ʩʘʤʦʛʦ ʢʘʨʢʘʩʘ  ʢʘʢ D, ʤʤ, ʪʦʛʜʘ 

ʜʠʘʤʝʪʨ ʚʠʪʢʘ ʧʝʨʚʦʛʦ ʩʣʦʷ ʙʫʜʝʪ ʨʘʚʝʥ, ʤʤ: 

= +1 2D D d ,                                                    (2) 

ʛʜʝ,2D - ʜʠʘʤʝʪʨ ʦʧʠʩʘʥʥʦʡ ʦʢʨʫʞʥʦʩʪʠ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʢʚʘʜʨʘʪʥʦʛʦ ʢʘʨʢʘʩʘ, ʤʤ; 

d ï ʜʠʘʤʝʪʨ ʦʙʤʦʪʦʯʥʦʛʦ ʧʨʦʚʦʜʘ ʚ ʵʤʘʣʝʚʦʡ ʠʟʦʣʷʮʠʠ, ʤʤ. 

 
ʈʠʩʫʥʦʢ 1 ï ɺʥʝʰʥʠʡ ʚʠʜ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʦʙʤʦʪʢʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ 

ʊʦʛʜʘ ʜʠʘʤʝʪʨ ʚʠʪʢʘ ʧʝʨʚʦʛʦ ʩʣʦʷ ʦʙʤʦʪʢʠ, ʥʘʤʦʪʘʥʥʦʛʦ ʩ ʰʘʛʦʤ d ʩʦʩʪʘʚʠʪ, ʤʤ: 

= +2 2

2 1D D d ,                                                 (3) 
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ʩʫʤʤʘʨʥʘʷ ʜʣʠʥʘ ʚʠʪʢʦʚ ʧʝʨʚʦʛʦ ʩʣʦʷ L1 ʩʦʩʪʘʚʠʪ, ʤʤ: 

( )p= + +
2

2

1 2L m D d d ,                                         (4) 

ʛʜʝ, m ï ʯʠʩʣʦ ʚʠʪʢʦʚ ʚ ʦʜʥʦʤ ʩʣʦʝ. 

ʉʫʤʤʘʨʥʘʷ ʜʣʠʥʘ ʚʠʪʢʦʚ ʚʪʦʨʦʛʦ ʩʣʦʷ ʩʦʩʪʘʚʠʪ, ʤʤ: 

( )p= + +
2

2

2 2 3L m D d d ,                                          (5) 

ʉʫʤʤʘʨʥʘʷ ʜʣʠʥʘ ʚʩʝʭ ʚʠʪʢʦʚ ʚ ʢʘʪʫʰʢʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ, ʤʤ:  

- -
= +ä 2 1

1

( 1)( )

2
n

n L L
L nL n ,                                      (6) 

ʛʜʝ, n ï ʯʠʩʣʦ ʩʣʦʝʚ ʚ ʦʙʤʦʪʢʝ. 

ʌʦʨʤʫʣʫ ʥʘʤʘʛʥʠʯʠʚʘʶʱʝʡ ʩʠʣʳ (1) ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ: 

q=
U

mn
R

,                                                          (7) 

ʛʜʝ, U ï ʥʘʧʨʷʞʝʥʠʝ, ʧʦʜʚʦʜʠʤʦʝ ʢ ʢʘʪʫʰʢʝ ʫʩʪʨʦʡʩʪʚʘ, ɺ; 

R ï ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʚʩʝʛʦ ʦʙʤʦʪʦʯʥʦʛʦ ʧʨʦʚʦʜʘ, ʆʤ, ʢʦʪʦʨʦʝ ʪʘʢʞʝ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ: 

r

p
=
ä

2

4 n

m

L
R

d
,                                                        (8) 

ʛʜʝ, ɟ ï ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʝʜʥʦʛʦ ʧʨʦʚʦʜʘ ʨʘʚʥʦʝ ʚ ʩʨʝʜʥʝʤ 1,75Ŀ10-5 ʆʤĿʤʤ2/ʤʤ. 

dm ï ʜʠʘʤʝʪʨ ʦʙʤʦʪʦʯʥʦʛʦ ʧʨʦʚʦʜʘ ʧʦ ʤʝʜʠ, ʤʤ.  

ʉ ʫʯʝʪʦʤ (6) ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʦʚʦʜʘ ʟʘʧʠʰʝʪʩʷ ʚ ʚʠʜʝ: 

( )
p

-= + - - 5

1 2 12

3,5
2 ( 1)( ) 10

m

n
R L n L L

d
,                        (9) 

ʥʘʤʘʛʥʠʯʠʚʘʶʱʘʷ ʩʠʣʘ ʚ ʚʠʜʝ: 

( )
p

q=
+ - -

2
5

1 2 1

10
3,5 2 ( 1)( )

mmUd

L n L L
.                          (10) 

ɺ ʢʦʥʝʯʥʦʤ ʚʠʜʝ ʩ ʫʯʝʪʦʤ (4) ʠ (5) ʧʦʣʫʯʘʝʤ: 

( ) ( ) ( )
q=

+ + + - + + - + +

2
5

2 2 2
2 2 2

10

7 2 3,5( 1)( 2 3 2 )

mUd

D d d n D d d D d d

     (11) 

 

ʀʟ (11) ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘʤʘʛʥʠʯʠʚʘʶʱʘʷ ʩʠʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʣʴʢʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʨʘʟʤʝʨʘʤʠ ʦʙʤʦʪʢʠ 

ʠ ʟʥʘʯʝʥʠʝʤ ʧʦʜʚʦʜʠʤʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʦʥʘ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʯʠʩʣʘ ʚʠʪʢʦʚ ʚ ʦʜʥʦʤ ʩʣʦʝ (m), ʥʦ ʧʨʠ 

ʵʪʦʤ  ʥʘʙʣʶʜʘʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʜʠʘʤʝʪʨʘ ʚʠʪʢʘ ʧʝʨʚʦʛʦ ʩʣʦʷ (ʜʠʘʤʝʪʨʘ ʢʘʨʢʘʩʘ ʢʘʪʫʰʢʠ). 

ɺʳʚʦʜ: ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʦʙʤʦʪʦʢ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʫʩʪʨʦʡʩʪʚ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʥʝʦʙʭʦʜʠʤʦ 

ʩʪʨʝʤʠʪʴʩʷ ʢ ʩʣʝʜʫʶʱʠʤ ʪʝʭʥʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ: 

1) ɼʦʙʠʚʘʪʴʩʷ ʤʠʥʠʤʘʣʴʥʦʛʦ ʪʦʢʘ ʧʦʪʨʝʙʣʝʥʠʷ ʦʙʤʦʪʢʦʡ. 

2) ʉʪʨʝʤʠʪʴʩʷ ʢ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʤʘʛʥʠʪʥʦʡ ʦʪʜʘʯʝ ʦʙʤʦʪʢʠ (ʥʘʤʘʛʥʠʯʠʚʘʶʱʝʡ ʩʠʣʳ) 

ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʤ ʟʥʘʯʝʥʠʠ ʯʠʩʣʘ ʚʠʪʢʦʚ ʥʘ ʤʘʛʥʠʪʦʧʨʦʚʦʜʝ, ʥʝ ʚʳʭʦʜʷ ʧʨʠ ʵʪʦʤ ʟʘ ʜʦʧʫʩʪʠʤʳʝ ʛʘʙʘʨʠʪʥʳʝ 

ʨʘʟʤʝʨʳ ʢʘʪʫʰʢʠ. 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɻʦʨʜʦʥ ɸ.ɺ., ʉʣʠʚʠʥʩʢʘʷ ɸ.ɻ. ʕʣʝʢʪʨʦʤʘʛʥʠʪʳ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. ï ʄʦʩʢʚʘ: ɻʦʩʵʥʝʨʛʦʠʟʜʘʪ, 1960. ï 445 

ʩ. 

É ɽ.ɻ. ɹʝʩʧʘʣʦʚ, ɼ.ɸ. ʆʢʩʘʤʠʪʥʳʡ, ɸ.ɺ. ʄʘʩʝʥʢʦ, 2015 

ʋɼʂ 656.1.08 

ɹ.ʀ.ɹʦʨʠʩʦʚ 

ʌɻɹʆʋ ɺʇʆ çʉʘʨʘʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ  

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɻʘʛʘʨʠʥʘ ʖ.ɸ.è ʛ.ʉʘʨʘʪʦʚ 
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ʆʇʈɽɼɽʃɽʅʀɽ  ʇʈʀʏʀʅʓ ɼʆʈʆɾʅʆ- ʊʈɸʅʉʇʆʈʊʅʆɻʆ ʇʈʆʀʉʐɽʉʊɺʀʗ 

 

ɸʥʥʦʪʘʮʠʷ 

 ʋʩʪʘʥʦʚʣʝʥʠʝ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʧʨʦʠʩʰʝʩʪʚʠʡ (ɼʊʇ) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʢʘʯʝʩʪʚʝʥʥʦʛʦ (ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʛʦ) ʘʥʘʣʠʟʘ ʦʪʜʝʣʴʥʳʭ 

ʧʨʦʠʩʰʝʩʪʚʠʡ. ʇʨʠ ʵʪʦʤ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʧʦʥʷʪʠʡ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʥʷʪʠʝ çʧʨʠʯʠʥʘ 

ɼʊʇè, ʢʦʪʦʨʦʝ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʪʨʘʢʪʫʝʪʩʷ ʥʝʦʜʥʦʟʥʘʯʥʦ. ʕʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ɼʊʇ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʢʦʪʦʨʳʡ ʩʚʷʟʘʥ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ.  

ʇʨʠʟʥʘʝʪʩʷ ʬʘʢʪ, ʯʪʦ ʧʨʠʯʠʥʘ ɼʊʇ ʝʩʪʴ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʤʝʞʜʫ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʯʝʣʦʚʝʢʘ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ 

ʩʦʩʪʦʷʥʠʝʤ ʧʦʜʩʠʩʪʝʤʳ çʘʚʪʦʤʦʙʠʣʴ-ʜʦʨʦʛʘè. ʂʨʦʤʝ ʵʪʦʛʦ, ʟʘʪʨʘʛʠʚʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʠʯʠʥ 

ɼʊʇ ʥʘ ʩʠʩʪʝʤʥʦʤ ʠ ʣʦʢʘʣʴʥʦʤ ʫʨʦʚʥʷʭ. ʅʘ ʣʦʢʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʪ. ʝ. ʧʨʠ ʨʘʩʩʣʝʜʦʚʘʥʠʠ ʦʜʠʥʦʯʥʦʛʦ ɼʊʇ, 

ʘʚʪʦʨʦʤ ʧʨʝʜʣʘʛʘʝʪʩʷ çʧʨʠʚʷʟʳʚʘʪʴè ʧʦʠʩʢ ʧʨʠʯʠʥʳ ʧʨʦʠʩʰʝʩʪʚʠʷ ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʥʘʨʫʰʝʥʠʶ ʇʨʘʚʠʣ 

ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʜʨʫʛʠʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. ʕʪʦ ʚʦʟʤʦʞʥʦ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʯʠʩʣʦ ɼʊʇ ʤʦʞʥʦ ʩʚʷʟʘʪʴ ʩʦ ʩʚʦʡʩʪʚʘʤʠ ʘʚʪʦʤʦʙʠʣʷ, ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʦ ʩʚʦʡʩʪʚʘʤʠ ʘʢʪʠʚʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʘʥʘʣʠʟʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʠʟʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʦʤʦʛʘʶʪ 

ʧʦʣʫʯʠʪʴ ʦʪʚʝʪ ʥʘ ʦʩʥʦʚʥʳʝ ʚʦʧʨʦʩʳ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ɼʊʇ. ʇʨʠʚʦʜʷʪʩʷ ʧʨʠʤʝʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʠʭ 

ʟʘʚʠʩʠʤʦʩʪʝʡ ʧʨʠ ʨʘʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʯʠʥ ʧʨʦʠʩʰʝʩʪʚʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʦʝ ʧʨʦʠʩʰʝʩʪʚʠʝ,  ʧʨʠʯʠʥʘ,  ʢʣʘʩʩʠʬʠʢʘʮʠʷ,  ʘʥʘʣʠʟ,  ʘʚʪʦʤʦʙʠʣʴ,  ʙʝʟʦʧʘʩʥʦʩʪʴ,  

ʩʚʦʡʩʪʚʘ,  ʨʘʩʯʝʪʳ,  ʚʳʚʦʜʳ 

ʋʩʪʘʥʦʚʣʝʥʠʝ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʧʨʦʠʩʰʝʩʪʚʠʡ (ɼʊʇ) ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʢʘʯʝʩʪʚʝʥʥʦʛʦ (ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʛʦ) ʘʥʘʣʠʟʘ ʦʪʜʝʣʴʥʳʭ ɼʊʇ. 

ʉʨʝʜʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ  ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʠʤʝʶʱʠʝʩʷ ʨʘʟʣʠʯʠʷ ʚ ʧʦʥʷʪʠʠ çʧʨʠʯʠʥʘ 

ɼʊʇè. ʇʨʠ ʘʥʘʣʠʟʝ ʘʚʘʨʠʡʥʦʩʪʠ ʧʨʠʯʠʥʘʤʠ ʯʘʱʝ ʚʩʝʛʦ  ʥʘʟʳʚʘʶʪ ʥʘʨʫʰʝʥʠʷ ʇʨʘʚʠʣ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ 

(ʇɼɼ)  ʚʦʜʠʪʝʣʷʤʠ ʠ ʧʝʰʝʭʦʜʘʤʠ, ʪʝʭʥʠʯʝʩʢʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ, 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʫʣʠʮ ʠ ʜʦʨʦʛ ʠ ʜʨ. ʊʘʢʦʡ ʚʳʚʦʜ ʜʘʝʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʙʦʣʴʰʦʡ ʨʘʙʦʪʝ, 

ʧʦʩʚʷʱʝʥʥʦʡ ʘʥʘʣʠʟʫ ɼʊʇ [1].  ɼʘʥʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ  ʦʪʩʫʪʩʪʚʠʠ ʝʜʠʥʦʛʦ ʪʦʣʢʦʚʘʥʠʷ 

ʧʦʥʷʪʠʷ çʧʨʠʯʠʥʘ ɼʊʇè. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʜʥʠʤʠ ʠʟ ʧʝʨʚʳʭ, ʢʪʦ ʧʦʧʳʪʘʣʩʷ ʜʘʪʴ ʪʦʣʢʦʚʘʥʠʝ 

ʧʦʥʷʪʠʶ çʧʨʠʯʠʥʘ ɼʊʇè ʙʳʣʠ ʩʦʪʨʫʜʥʠʢ ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ (ʅʀʀɸʊʘ) ɸ. ʂʦʨʥʝʝʚ  ʠ ʩʦʪʨʫʜʥʠʢ ɺʩʝʩʦʶʟʥʦʛʦ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʄɺɼ 

ʉʉʉʈ ɸ. ʈʳʙʠʥ [2].  ʕʪʠ ʘʚʪʦʨʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʢʣʶʯʝʚʳʭ ʧʦʥʷʪʠʡ ʚ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʧʦʥʷʪʠʝ çʧʨʠʯʠʥʘ ɼʊʇè, ʢʦʪʦʨʦʝ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʪʨʘʢʪʫʝʪʩʷ ʥʝʦʜʥʦʟʥʘʯʥʦ. ʕʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ  ʪʝʤ, ʯʪʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ɼʊʇ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʢʦʪʦʨʳʡ ʩʚʷʟʘʥ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʤʠ ʩʚʷʟʷʤʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ çʚʦʜʠʪʝʣʴ-ʘʚʪʦʤʦʙʠʣʴ-ʜʦʨʦʛʘè. 

ʆʙʱʝʝ, ʯʪʦ ʦʙʲʝʜʠʥʷʝʪ ʵʪʠ ʪʦʣʢʦʚʘʥʠʷ, ʵʪʦ ʧʨʠʟʥʘʥʠʝ ʪʦʛʦ ʬʘʢʪʘ, ʯʪʦ ʧʨʠʯʠʥʘ ɼʊʇ ʝʩʪʴ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ 

ʤʝʞʜʫ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʯʝʣʦʚʝʢʘ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʧʦʜʩʠʩʪʝʤʳ ç ʘʚʪʦʤʦʙʠʣʴ - ʜʦʨʦʛʘè. ʕʪʦ 

ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʛʦʚʦʨʠʪʴ ʦ ʧʨʠʯʠʥʝ ɼʊʇ, ʢʘʢ ʦ ʥʝʢʦʪʦʨʦʤ ʩʦʙʳʪʠʠ, ʫʩʪʨʘʥʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʨʝʜʫʧʨʝʜʠʣʦ 

ʙʳ ʘʚʘʨʠʶ ʠʣʠ ʩʜʝʣʘʣʦ ʙʳ ʝʝ ʤʝʥʝʝ ʚʝʨʦʷʪʥʦʡ. 

ɸʚʪʦʨ ʨʘʙʦʪʳ [3] ʧʨʠʚʦʜʠʪ ʧʝʨʝʯʝʥʴ ʫʩʣʦʚʠʡ, ʢʦʪʦʨʳʝ ʩʯʠʪʘʶʪʩʷ ʧʨʠʯʠʥʘʤʠ ɼʊʇ. ʂ ʩʫʙʲʝʢʪʠʚʥʳʤ 

ʧʨʠʯʠʥʘʤ ʘʚʪʦʨ ʪʨʘʜʠʮʠʦʥʥʦ ʦʪʥʦʩʠʪ ʥʘʨʫʰʝʥʠʝ  ʇɼɼ ʚʦʜʠʪʝʣʷʤʠ, ʧʝʰʝʭʦʜʘʤʠ, ʧʘʩʩʘʞʠʨʘʤʠ ʠ ʠʥʳʤʠ 

ʫʯʘʩʪʥʠʢʘʤʠ ʜʚʠʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʥʘʨʫʰʝʥʠʝ ʧʨʘʚʠʣ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ. ʂ ʦʙʲʝʢʪʠʚʥʳʤ ʧʨʠʯʠʥʘʤ ʘʚʪʦʨ ʦʪʥʦʩʠʪ ʚ ʦʩʥʦʚʥʦʤ ʥʝʜʦʩʪʘʪʢʠ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ ʫʣʠʮ ʠ ʜʦʨʦʛ, ʚ 

ʦʩʚʝʱʝʥʠʠ ʠʭ ʚ ʪʝʤʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ, ʩʦʩʪʦʷʥʠʝ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ, ʩʨʝʜʩʪʚʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʜʦʨʦʞʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʠ ʩʚʦʡʩʪʚʘ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ʕʪʦʪ ʫʟʢʠʡ ʧʝʨʝʯʝʥʴ ʥʝ ʜʘʝʪ ʜʦʩʪʘʪʦʯʥʦ ʧʦʣʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʦ ʰʠʨʦʢʦʤ ʩʧʝʢʪʨʝ ʫʩʣʦʚʠʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ɼʊʇ.    

ɹʦʣʝʝ ʜʝʪʘʣʴʥʦ ʧʨʦʙʣʝʤʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʠʯʠʥ ɼʊʇ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ ʨʘʙʦʪʝ [4].  ʇʨʝʜʣʘʛʘʝʪʩʷ ʚʩʸ 

ʤʥʦʛʦʦʙʨʘʟʠʝ ʧʨʠʯʠʥ ʚ ʩʠʩʪʝʤʝ çʯʝʣʦʚʝʢ ïʘʚʪʦʤʦʙʠʣʴ ïʜʦʨʦʛʘ - ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘè (ʏ-ɸ-ɼ-ʆʉ) ʥʘ 

ʩʠʩʪʝʤʥʦʤ ʫʨʦʚʥʝ ʪʘʢʞʝ ʧʦʜʨʘʟʜʝʣʷʪʴ ʥʘ ʩʫʙʲʝʢʪʠʚʥʳʝ ʠ ʦʙʲʝʢʪʠʚʥʳʝ, ʧʨʠʚʦʜʷʪʩʷ ʧʝʨʝʯʝʥʴ ʦʪʜʝʣʴʥʳʭ 

ʭʘʨʘʢʪʝʨʥʳʭ ʛʨʫʧʧ ʧʨʠʯʠʥ ʥʘ ʩʠʩʪʝʤʥʦʤ ʫʨʦʚʥʝ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʨʠʯʠʥ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ. ʅʘ ʣʦʢʘʣʴʥʦʤ 

ʫʨʦʚʥʝ, ʪ.ʝ. ʧʨʠ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʤ ʤʝʪʦʜʝ ʘʥʘʣʠʟʘ ʢʦʥʢʨʝʪʥʦʛʦ ɼʊʇ, ʧʨʝʜʣʘʛʘʝʪʩʷ çʧʨʠʚʷʟʳʚʘʪʴè ʧʦʠʩʢ 

ʧʨʠʯʠʥʳ ɼʊʇ ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʥʘʨʫʰʝʥʠʶ ʦʪʜʝʣʴʥʳʭ ʧʫʥʢʪʦʚ ʇʨʘʚʠʣ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ ʜʨʫʛʠʭ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ çʀʅʅʆɺɸʎʀʆʅʅɸʗ ʅɸʋʂɸè ISSN 2410-6070  ˉ 4/2015 

13 

ʥʦʨʤʘʪʠʚʥʳʭ  ʜʦʢʫʤʝʥʪʦʚ (ɻʆʉʊʦʚ, ʄʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʉʅʠʇʦʚ, ʆɼʅ, ʆɼʄ ʠ ʪ. ʧ.). ʕʪʦ 

ʚʦʟʤʦʞʥʦ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ɼʊʇ ʤʦʞʥʦ ʩʚʷʟʘʪʴ ʩʦ ʩʚʦʡʩʪʚʘʤʠ  ʘʚʪʦʤʦʙʠʣʝʡ, ʩʦʩʪʦʷʥʠʝʤ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ, ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʶʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʟʘʚʠʩʠʤʦʩʪʷʤʠ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʵʪʦ 

ʦʪʥʦʩʠʪʩʷ ʢ ʩʚʦʡʩʪʚʘʤ ʘʢʪʠʚʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ, ʧʨʦʷʚʣʝʥʠʝ ʢʦʪʦʨʳʭ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʦʪ 

ʜʝʡʩʪʚʠʡ ʚʦʜʠʪʝʣʷ. 

ɸʥʘʣʠʟ ʝʜʠʥʠʯʥʳʭ ʧʨʦʠʩʰʝʩʪʚʠʡ ʯʘʩʪʦ ʩʪʨʦʠʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʬʠʟʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ 

(ʬʦʨʤʫʣ), ʩʚʷʟʳʚʘʶʱʠʭ ʧʘʨʘʤʝʪʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ ʏ-ɸ-ɼ-ʆʉ. ʕʪʠ ʟʘʚʠʩʠʤʦʩʪʠ 

ʧʦʤʦʛʘʶʪ  ʧʦʣʫʯʠʪʴ ʦʪʚʝʪ ʥʘ ʦʩʥʦʚʥʳʝ ʚʦʧʨʦʩʳ  ʨʘʩʩʣʝʜʦʚʘʥʠʷ: ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʣʠ ʜʝʡʩʪʚʠʷ ʚʦʜʠʪʝʣʷ ʠ 

ʜʨʫʛʠʭ ʫʯʘʩʪʥʠʢʦʚ ʜʚʠʞʝʥʠʷ ʪʨʝʙʦʚʘʥʠʷʤ ʇɼɼ, ʙʳʣʘ ʣʠ ʫ ʚʦʜʠʪʝʣʷ ʪʝʭʥʠʯʝʩʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʙʝʞʘʪʴ 

ɼʊʇ, ʪ. ʝ. ʚ ʧʨʝʜʝʣʘʭ ʚʦʟʤʦʞʥʦʛʦ ʫʩʪʘʥʦʚʠʪʴ ʧʨʠʯʠʥʫ ɼʊʇ. 

ʉʘʤʳʤ ʥʘʛʣʷʜʥʳʤ ʧʨʠʤʝʨʦʤ ʜʦʢʫʤʝʥʪʘ, ʚ ʢʦʪʦʨʦʤ ʧʨʠʚʦʜʷʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʘʚʠʩʠʤʦʩʪʠ, 

ʷʚʣʷʝʪʩʷ ɻʆʉʊ ʈ 51709-2001, ʦʧʨʝʜʝʣʷʶʱʠʡ ʪʨʝʙʦʚʘʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢ ʪʝʭʥʠʯʝʩʢʦʤʫ ʩʦʩʪʦʷʥʠʶ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ. ʄʦʞʥʦ ʥʘʯʘʪʴ ʩ ʪʦʛʦ, ʯʪʦ ʚ ʫʢʘʟʘʥʥʦʤ ʩʪʘʥʜʘʨʪʝ ʜʦʧʫʩʢʘʝʪʩʷ ʚʳʯʠʩʣʝʥʠʝ 

ʪʦʨʤʦʟʥʦʛʦ ʧʫʪʠ ʘʚʪʦʤʦʙʠʣʷ Sʪ  ʧʦ ʬʦʨʤʫʣʝ:  

Sʪ = (t + 0.5tʥ) * Vo/3.6 + Vo
2 /26 * jʫʩʪ  , 

ʛʜʝ  Vo ï ʥʘʯʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʪʦʨʤʦʞʝʥʠʷ, ʢʤ/ʯ; 

t - ʚʨʝʤʷ ʟʘʧʘʟʜʳʚʘʥʠʷ ʪʦʨʤʦʟʥʦʡ ʩʠʩʪʝʤʳ, ʩ; 

tʥ ï ʚʨʝʤʷ ʥʘʨʘʩʪʘʥʠʷ ʟʘʤʝʜʣʝʥʠʷ, ʩ; 

jʫʩʪ- ʫʩʪʘʥʦʚʠʚʰʝʝʩʷ ʟʘʤʝʜʣʝʥʠʝ,ʤ/ʩ2.      

 ʉʪʘʪʠʩʪʠʢʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʤʥʦʛʠʝ ɼʊʇ ʧʨʦʠʩʭʦʜʷʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʝʚʳʰʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ 

ʩʢʦʨʦʩʪʥʦʛʦ ʨʝʞʠʤʘ (ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ). ʇʨʠ ʵʪʦʤ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʜʦ ʥʘʯʘʣʘ 

ʪʦʨʤʦʞʝʥʠʷ Va, ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʩʚʦʡʩʪʚ ʘʢʪʠʚʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ: 

 
ʛʜʝ  tʟ ï ʚʨʝʤʷ ʥʘʨʘʩʪʘʥʠʷ ʟʘʤʝʜʣʝʥʠʷ, ʩ; 

jʟ ï ʟʘʤʝʜʣʝʥʠʝ ʧʨʠ ʪʦʨʤʦʞʝʥʠʠ, ʤ/ʩ2 ; 

Sʪ ï ʚʝʣʠʯʠʥʘ ʩʣʝʜʘ ʪʦʨʤʦʞʝʥʠʷ, ʤ. 

          ɺ ʪʝʤʥʦʝ ʚʨʝʤʷ ʩʫʪʦʢ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʫʩʣʦʚʠʷ ʚʠʜʠʤʦʩʪʠ ʧʦ ʨʷʜʫ ʧʨʠʯʠʥ 

ʫʭʫʜʰʘʶʪʩʷ. ʇʨʠ ʵʪʦʤ ʨʘʩʩʪʦʷʥʠʝ ʚʠʜʠʤʦʩʪʠ Sʚʠʜ  ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ: 

Sʚʠʜ = Sʦʩʚ - m * Va , 

ʛʜʝ Sʦʩʚ ï ʨʘʩʩʪʦʷʥʠʝ ʦʩʚʝʱʝʥʥʦʩʪʠ ʜʦʨʦʛʠ ʩʚʝʪʦʤ ʬʘʨ ʧʝʨʝʜ ʘʚʪʦʤʦʙʠʣʝʤ, ʤ; 

m - ʵʤʧʠʨʠʯʝʩʢʠʡ  ʢʦʵʬʬʠʮʠʝʥʪ.  

ɺʝʣʠʯʠʥʘ ʵʪʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 0,2-0,5. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ  ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ  ʥʘ 

ʢʘʞʜʳʝ 10 ʢʤ/ʯ ʨʘʩʩʪʦʷʥʠʝ ʚʠʜʠʤʦʩʪʠ ʩʦʢʨʘʱʘʝʪʩʷ ʥʘ 2-5 ʤ, ʦ ʯʝʤ ʤʥʦʛʠʝ ʚʦʜʠʪʝʣʠ, ʢ ʩʦʞʘʣʝʥʠʶ, ʥʝ ʟʥʘʶʪ. 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʙʨʘʟʦʤ ʦʧʠʩʳʚʘʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʩʚʦʡʩʪʚʘ ʘʢʪʠʚʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ 

[6]. ʀʩʧʦʣʴʟʫʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʠ ʘʥʘʣʠʟʝ ɼʊʇ, ʧʫʪʝʤ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʩ 

ʬʘʢʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʧʨʦʠʩʰʝʩʪʚʠʷ, ʤʦʞʥʦ ʨʝʰʠʪʴ ʛʣʘʚʥʳʝ ʟʘʜʘʯʠ ʨʘʩʩʣʝʜʦʚʘʥʠʷ: ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʣʠ 

ʜʝʡʩʪʚʠʷ ʚʦʜʠʪʝʣʷ ʠ ʜʨʫʛʠʭ ʫʯʘʩʪʥʠʢʦʚ ʪʨʝʙʦʚʘʥʠʷʤ ʇʨʘʚʠʣ ʜʦʨʦʞʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʙʳʣʘ ʣʠ ʫ ʚʦʜʠʪʝʣʷ 

ʪʝʭʥʠʯʝʩʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʙʝʞʘʪʴ ɼʊʇ, ʧʨʘʚʠʣʴʥʦ ʣʠ ʜʝʡʩʪʚʦʚʘʣʠ ʚʦʜʠʪʝʣʴ ʠ ʜʨʫʛʠʝ ʫʯʘʩʪʥʠʢʠ ʚ 

ʩʣʦʞʠʚʰʝʡʩʷ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ, ʪ. ʝ. ʚʳʷʩʥʠʪʴ ʧʨʠʯʠʥʫ ɼʊʇ ʠ ʦʮʝʥʠʪʴ ʜʝʡʩʪʚʠʷ ʚʦʜʠʪʝʣʷ ʠ ʜʨʫʛʠʭ 

ʫʯʘʩʪʥʠʢʦʚ ʚ ʢʦʥʢʨʝʪʥʦʤ ʧʨʦʠʩʰʝʩʪʚʠʠ. 
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ɹ.ɸ. ʊʠʤʝʨʢʘʝʚ, ʜ.ʬ.-ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʂʅʀʊʋ-ʂɸʀ ʠʤ. ɸ.ʅ. ʊʫʧʦʣʝʚʘ 

ʈ.ɻ. ʗʭʠʥ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, ʂɻɸʉʋ 

 ʕ.ʄ. ʗʛʫʥʜ, ʢ.ʭ.ʥ., ʜʦʮʝʥʪ, ʂɻɸʉʋ 

ʃ.ʀ. ʇʦʪʘʧʦʚʘ, ʢ.ʭ.ʥ., ʜʦʮʝʥʪ, ʂɻɸʉʋ 

ʛ. ʂʘʟʘʥʴ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʊɽʍʅʆʃʆɻʀʗ ʈɸɿʃʆɾɽʅʀʗ ʊʗɾɽʃʓʍ ʋɻʃɽɺʆɼʆʈʆɼʆɺ ɼʋɻʆɺʓʄ ʈɸɿʈʗɼʆʄ. 

 

ɸʥʥʦʪʘʮʠʷ 

ʇʨʝʜʣʦʞʝʥ ʦʨʠʛʠʥʘʣʴʥʳʡ ʩʧʦʩʦʙ ʨʘʟʣʦʞʝʥʠʷ ʪʷʞʝʣʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʥʘ ʣʝʛʢʠʝ ʬʨʘʢʮʠʠ ʚ ʧʣʘʟʤʝ 

ʜʫʛʦʚʦʛʦ ʨʘʟʨʷʜʘ ʩ ʚʨʘʱʘʶʱʠʤʠʩʷ ʫʪʦʧʣʝʥʥʳʤʠ ʵʣʝʢʪʨʦʜʘʤʠ. ʇʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʜʣʷ 

ʨʘʟʣʦʞʝʥʠʷ ʞʠʜʢʠʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ ʦʪʭʦʜʦʚ ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʠ. ɺ ʚʳʜʝʣʠʚʰʠʭʩʷ ʛʘʟʘʭ ʩʦʜʝʨʞʘʪʩʷ ʦʢʦʣʦ 

40 ʧʨʦʮʝʥʪʦʚ ʵʪʠʣʝʥʘ ʠ 25 ʧʨʦʮʝʥʪʦʚ ʚʦʜʦʨʦʜʘ. ʇʨʦʚʝʜʝʥ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʛʘʟʦʚ 

ʠ ʪʚʝʨʜʳʭ ʫʛʣʝʨʦʜʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʇʣʘʟʤʘ, ʧʣʘʟʤʦʭʠʤʠʷ, ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʜʫʛʘ, ʨʘʟʣʦʞʝʥʠʝ ʤʘʟʫʪʘ, ʪʷʞʝʣʦʝ ʫʛʣʝʚʦʜʦʨʦʜʥʦʝ ʩʳʨʴʝ, 

ʚʨʘʱʘʶʱʠʝʩʷ ʵʣʝʢʪʨʦʜʳ, ʫʪʦʧʣʝʥʥʳʝ ʵʣʝʢʪʨʦʜʳ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʘʟʣʦʞʝʥʠʝ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ ʵʣʝʢʪʨʦʜʫʛʦʚʳʤ ʨʘʟʨʷʜʦʤ. ʅʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʶʪʩʷ ʧʫʙʣʠʢʘʮʠʠ, ʧʦʩʚʷʱʝʥʥʳʝ ʨʘʟʣʦʞʝʥʠʶ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʜʫʛʦʡ. ɺ ʨʘʙʦʪʝ [1, ʩ. 137] ʦʧʠʩʳʚʘʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʣʘʟʤʝʥʥʦʡ ʩʪʨʫʠ ʠʥʝʨʪʥʦʛʦ ʛʘʟʘ ʩ 

ʨʘʩʧʳʣʝʥʥʳʤ ʞʠʜʢʠʤ ʫʛʣʝʚʦʜʦʨʦʜʥʳʤ ʩʳʨʴʝʤ. ɼʘʥʥʳʡ ʩʧʦʩʦʙ ʨʘʟʣʦʞʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʩʢʦʨʝʥʥʦʡ 

ʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʝʡ ʠ ʛʣʫʙʠʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ. ʅʝʜʦʩʪʘʪʦʢ ʜʘʥʥʦʛʦ ʩʧʦʩʦʙʘ ʨʘʟʣʦʞʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ 

ʩʳʨʴʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʦʞʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʧʣʘʟʤʦʪʨʦʥʦʚ, ʧʦʜʛʦʪʦʚʢʘ ʩʳʨʴʷ ʜʣʷ ʨʘʟʣʦʞʝʥʠʷ. ʉʪʝʧʝʥʴ 

ʦʙʨʘʟʦʚʘʥʠʷ ʣʝʛʢʠʭ ʬʨʘʢʮʠʡ ʠ ʝʛʦ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʟʘʚʠʩʷʪ ʦʪ ʩʦʩʪʘʚʘ ʠ ʩʦʩʪʦʷʥʠʷ ʠʩʭʦʜʥʦʛʦ ʩʳʨʴʷ, ʦʪ 

ʠʩʭʦʜʥʦʛʦ ʩʦʩʪʘʚʘ  ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʣʘʟʤʳ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʨʘʩʭʦʜʘʤʠ ʩʳʨʴʷ ʠ 

ʧʣʘʟʤʦʦʙʨʘʟʫʶʱʝʛʦ ʛʘʟʘ  

ɺ ʨʘʙʦʪʘʭ [2, ʩ.1156; 3, ʩ.184; 4, ʩ.677] ʠʩʩʣʝʜʦʚʘʣʦʩʴ ʚʦʟʜʝʡʩʪʚʠʝ ʵʣʝʢʪʨʦʜʫʛʦʚʦʡ ʧʣʘʟʤʳ ʥʘ 

ʫʛʣʝʚʦʜʦʨʦʜʥʦʝ ʩʳʨʴʝ ʩ ʫʪʦʧʣʝʥʥʳʤʠ ʵʣʝʢʪʨʦʜʘʤʠ. ʈʘʟʨʷʜ ʜʣʷ ʵʪʠʭ ʩʣʫʯʘʝʚ ʟʘʞʠʛʘʣʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ 

ʪʦʣʱʝ ʩʳʨʴʷ. ʄʘʟʫʪ ʨʘʟʣʘʛʘʣʠ ʜʚʫʤʷ ʩʧʦʩʦʙʘʤʠ. ʇʝʨʚʳʡ ʩʧʦʩʦʙ, ʨʘʟʣʦʞʝʥʠʝ ʜʫʛʦʚʳʤ ʨʘʟʨʷʜʦʤ. ɺʪʦʨʦʡ 

ʩʧʦʩʦʙ, ʨʘʟʣʦʞʝʥʠʝ ʤʠʢʨʦʜʫʛʦʚʳʤ ʨʘʟʨʷʜʦʤ. ɺ ʧʨʦʮʝʩʩʝ ʛʦʨʝʥʠʷ ʨʘʟʨʷʜʘ ʟʘ ʩʯʝʪ ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʳʩʦʢʦʢʠʧʷʱʠʝ ʬʨʘʢʮʠʠ ʪʷʞʝʣʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʦʢʘʟʳʚʘʶʪʩʷ ʚ ʦʙʣʘʩʪʠ ʧʣʘʟʤʳ ʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʙʳʩʪʨʳʭ 

ʵʣʝʢʪʨʦʥʦʚ ʠ ʚʳʩʦʢʦʵʥʝʨʛʝʪʠʯʥʳʭ ʠʦʥʦʚ ʨʘʟʙʠʚʘʶʪʩʷ ʥʘ ʤʝʣʢʠʝ ʬʨʘʢʮʠʠ. ɺʳʩʦʢʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʜʫʛʠ ʩʦʟʜʘʝʪ ʜʘʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʦʜʜʝʨʞʠʚʘʝʪ ʚʥʫʪʨʠ ʤʘʟʫʪʘ ʧʣʘʟʤʝʥʥʫʶ ʦʙʣʘʩʪʴ. ʂʨʘʷ ʵʪʦʡ 

ʦʙʣʘʩʪʠ ʩʦʧʨʠʢʘʩʘʶʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩ ʤʘʟʫʪʦʤ. ʆʙʨʘʟʦʚʘʚʰʠʝʩʷ ʛʘʟʳ ʠ ʧʘʨʳ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʧʦʜ 

ʜʘʚʣʝʥʠʝʤ ʚʳʨʳʚʘʶʪʩʷ ʠʟ-ʧʦʜ ʤʘʟʫʪʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ, ʠ ʯʘʩʪʠʯʥʦ ʧʦʛʣʦʱʘʶʪʩʷ ʦʙʨʘʪʥʦ ʤʘʟʫʪʦʤ, ʥʘʩʳʱʘʷ 

ʨʘʙʦʯʫʶ ʞʠʜʢʦʩʪʴ. ɺ ʦʙʣʘʩʪʠ ʛʦʨʝʥʠʷ ʨʘʟʨʷʜʘ ʤʘʟʫʪ ʢʦʥʪʘʢʪʠʨʫʝʪ ʩ ʜʫʛʦʡ, ʠ ʟʘ ʩʯʝʪ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ 

ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʢʠʧʝʥʠʷ, ʧʦʩʪʘʚʣʷʷ ʚ ʦʙʣʘʩʪʴ ʨʘʟʨʷʜʘ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʥʝʬʪʷʥʳʝ ʬʨʘʢʮʠʠ. 

ʄʦʣʝʢʫʣʳ ʫʛʣʝʚʦʜʦʨʦʜʦʚ, ʦʢʘʟʘʚʰʠʩʴ ʚ ʦʙʣʘʩʪʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʨʘʟʨʷʜʘ, ʙʫʜʫʪ ʘʪʘʢʦʚʘʥʳ ʙʳʩʪʨʳʤʠ 

ʵʣʝʢʪʨʦʥʘʤʠ ʠ ʠʦʥʘʤʠ ʨʘʟʨʷʜʘ, ʘ ʪʘʢʞʝ ʚʦʟʙʫʞʜʝʥʥʳʤʠ ʘʪʦʤʘʤʠ ʠ ʤʦʣʝʢʫʣʘʤʠ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʛʘʟʦʚ, ʯʪʦ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʨʘʟʣʦʞʝʥʠʝ ʤʦʣʝʢʫʣ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ ʬʨʘʢʮʠʠ. ʇʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ɸʨʭʠʤʝʜʦʚʦʡ ʩʠʣʳ ʠ 

ʚʳʩʦʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʦʙʨʘʟʦʚʘʚʰʠʝʩʷ ʛʘʟʳ ʠ ʧʘʨʳ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʚʠʜʝ ʛʘʟʦʧʘʨʦʚʦʛʦ ʧʫʟʳʨʴʢʘ ʙʳʩʪʨʦ 

ʧʦʢʠʜʘʶʪ ʦʙʣʘʩʪʴ ʨʘʟʨʷʜʘ, ʫʩʪʫʧʘʷ ʤʝʩʪʦ ʧʦʪʦʢʫ ʥʦʚʳʭ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ʆʜʥʘʢʦ ʚ ʭʦʜʝ ʧʨʦʮʝʩʩʘ ʨʘʟʣʦʞʝʥʠʷ 
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ʥʘ ʢʦʥʮʘʭ ʵʣʝʢʪʨʦʜʦʚ ʦʙʨʘʟʫʶʪʩʷ ʢʦʢʩʦʚʳʝ ʦʪʣʦʞʝʥʠʷ. ʕʢʩʧʝʨʠʤʝʥʪ ʩ ʤʠʢʨʦʜʫʛʦʚʳʤ ʨʘʟʨʷʜʦʤ ʥʝ 

ʠʩʢʣʶʯʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʦʪʣʦʞʝʥʠʡ, ʥʦ ʢʦʢʩʘ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ, ʯʝʤ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʝ ʩ ʜʫʛʦʚʳʤ 

ʨʘʟʨʷʜʦʤ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʠ ʨʘʟʣʦʞʝʥʠʠ ʩʳʨʴʷ ʧʨʠʤʝʥʷʶʪʩʷ ʚʨʘʱʘʶʱʠʝʩʷ ʵʣʝʢʪʨʦʜʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʢʦʢʩʦʚʘʥʠʝ ʠ ʟʘʣʠʧʘʥʠʝ. ʅʘʨʦʩʪʳ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʵʣʝʢʪʨʦʜʦʚ ʩʯʠʱʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʩʢʨʝʙʢʘ. 

ɼʘʥʥʘʷ ʢʦʥʩʪʨʫʢʮʠʷ ʧʦʟʚʦʣʷʝʪ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʨʘʟʣʦʞʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ. 

ʃʘʙʦʨʘʪʦʨʥʘʷ ʫʩʪʘʥʦʚʢʘ ʜʣʷ ʨʘʟʣʦʞʝʥʠʷ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ ʩʦʩʪʦʠʪ ʠʟ ʠʩʪʦʯʥʠʢʘ ʧʠʪʘʥʠʷ, 

ʚʦʣʴʪʤʝʪʨʘ, ʘʤʧʝʨʤʝʪʨʘ, ʜʚʫʭ ʤʝʜʥʳʭ ʧʣʘʩʪʠʥʯʘʪʳʭ ʵʣʝʢʪʨʦʜʦʚ, ʙʘʣʣʘʩʪʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʩʢʨʝʙʢʘ ʜʣʷ 

ʯʠʩʪʢʠ ʵʣʝʢʪʨʦʜʦʚ ʦʪ ʦʪʣʦʞʝʥʠʡ, ʝʤʢʦʩʪʠ ʜʣʷ ʤʘʟʫʪʘ ʠ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʢʨʳʰʢʠ.  

ʈʝʛʫʣʠʨʫʝʤʳʡ ʠʩʪʦʯʥʠʢ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʠʪʘʥʠʷ ʩ ʚʳʧʨʷʤʣʝʥʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ ʜʦ 50 ɺ ʧʦʟʚʦʣʷʝʪ 

ʨʝʛʫʣʠʨʦʚʘʪʴ ʚʝʣʠʯʠʥʫ ʪʦʢʘ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 60 ʜʦ 300ɸ. ʕʣʝʢʪʨʦʜʳ ʚ ʚʠʜʝ ʤʝʜʥʳʭ ʢʨʫʛʣʳʭ ʜʠʩʢʦʚ 

ʨʘʩʧʦʣʦʞʝʥʳ ʧʘʨʘʣʣʝʣʴʥʦ ʥʘ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ ʥʘ ʥʝʙʦʣʴʰʦʤ ʨʘʩʩʪʦʷʥʠʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʠ ʟʘʢʨʝʧʣʝʥʳ ʥʘ 

ʤʝʪʘʣʣʠʯʝʩʢʦʤ ʩʪʝʨʞʥʝ. ʉʪʝʨʞʝʥʴ ʚʦ ʚʨʝʤʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʠʚʦʜʠʪʩʷ ʚʦ ʚʨʘʱʝʥʠʝ ʩ ʧʦʤʦʱʴʶ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʝʤʢʦʩʪʠ. ʆʜʥʘ ʠʟ ʧʣʘʩʪʠʥ ʠʤʝʝʪ ʥʝʙʦʣʴʰʦʡ ʦʩʪʨʳʡ 

ʚʳʩʪʫʧ ʜʣʷ ʧʦʜʞʠʛʘ ʜʫʛʠ ʟʘ ʩʯʝʪ ʧʨʠʢʦʩʥʦʚʝʥʠʷ ʵʣʝʢʪʨʦʜʦʚ. ʇʦʣʥʦʝ ʚʨʘʱʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 1 ʦʙʦʨʦʪ ʚ ʤʠʥʫʪʫ. 

ɺʨʘʱʘʶʱʠʡʩʷ ʤʝʭʘʥʠʟʤ ʵʣʝʢʪʨʦʜʦʚ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʜʜʝʨʞʘʥʠʶ ʨʘʟʨʷʜʘ ʠ ʦʭʣʘʞʜʝʥʠʶ ʨʘʟʨʷʜʦʚ. ɺ ʭʦʜʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʵʨʦʟʠʷ ʥʘ ʵʣʝʢʪʨʦʜʘʭ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ.  

ɺ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʜʫʛʝ, ʫʪʦʧʣʝʥʥʦʡ ʚ ʤʘʟʫʪʝ, ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʘʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʣʫʙʠʥʝ 

ʧʦʛʨʫʞʝʥʠʷ ʜʫʛʠ. ʊʘʢ ʢʘʢ ʛʣʫʙʠʥʘ ʤʘʟʫʪʘ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʩʘʥʪʠʤʝʪʨʦʚ, ʪʦ ʠ ʜʘʚʣʝʥʠʝ ʦʢʘʞʝʪʩʷ ʧʦʨʷʜʢʘ 

ʘʪʤʦʩʬʝʨʥʦʛʦ. ɺ ʭʦʜʝ ʛʦʨʝʥʠʷ ʜʫʛʠ ʵʣʝʢʪʨʦʜʫʛʦʚʦʡ ʢʘʥʘʣ ʙʫʜʝʪ ʟʘʧʦʣʥʷʪʴʩʷ ʛʘʟʘʤʠ ʠ ʧʘʨʘʤʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ 

ʩʘʤʳʭ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʬʨʘʢʮʠʡ. ʆʙʨʘʟʦʚʘʚʰʠʡʩʷ ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʛʘʟ ʯʝʨʝʟ ʩʧʝʮʠʘʣʴʥʦʝ ʦʪʚʝʨʩʪʠʝ ʚ 

ʝʤʢʦʩʪʠ ʚʳʚʦʜʠʪʩʷ ʥʘʨʫʞʫ ʠ ʦʪʙʠʨʘʝʪʩʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʘʥʘʣʠʟʦʚ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʩʦʩʪʘʚʘ.  

ʇʦʩʣʝ ʧʨʦʜʝʣʘʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚʷʟʢʦʩʪʴ ʤʘʟʫʪʘ ʩʪʘʥʦʚʠʪʩʷ ʙʦʣʴʰʝ. ʕʪʦ ʷʚʣʝʥʠʝ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 

ʪʝʤ, ʯʪʦ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʚ ʦʙʣʘʩʪʴ ʛʦʨʝʥʠʷ ʨʘʟʨʷʜʘ ʧʦʧʘʜʘʶʪ ʙʦʣʝʝ ʣʝʛʢʠʝ ʬʨʘʢʮʠʠ, ʪʝʤ ʩʘʤʳʤ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʫʛʣʫʙʣʝʥʠʝ ʧʝʨʝʨʘʙʦʪʢʠ ʤʘʟʫʪʘ.  

ʆʙʨʘʟʦʚʘʥʥʳʡ ʛʘʟ ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʩʩʣʝʜʦʚʘʥ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʠ ʚ ʚʳʜʝʣʠʚʰʝʤʩʷ 

ʛʘʟʝ ʧʦʨʷʜʢʘ ʯʝʪʚʝʨʪʠ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʦʜʦʨʦʜ, ʙʦʣʝʝ 40% ï ʥʘ ʵʪʠʣʝʥ, ʦʢʦʣʦ 7% - ʥʘ 

ʤʝʪʘʥ.  

ʊʚʝʨʜʳʡ ʦʩʪʘʪʦʢ ʧʝʨʝʨʘʙʦʪʢʠ ʤʘʟʫʪʘ, ʦʪʣʦʞʠʚʰʠʡʩʷ ʥʘ ʵʣʝʢʪʨʦʜʘʭ ʙʳʣ ʠʩʩʣʝʜʦʚʘʥ ʤʝʪʦʜʦʤ ʀʂ- 

ʩʧʝʢʪʨʦʩʢʦʧʠʠ. ɺ ʩʧʝʢʪʨʝ ʧʦʷʚʠʣʠʩʴ ʩʠʛʥʘʣʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʥʘʣʠʯʠʝ ʵʣʝʤʝʥʪʦʚ ʭʠʤʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ. ʀʂ-ʩʧʝʢʪʨ ʥʝ ʠʤʝʝʪ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʷʨʢʦ ʚʳʨʘʞʝʥʥʳʭ ʧʦʣʦʩ ʧʦʛʣʦʱʝʥʠʷ, ʦʜʥʘʢʦ ʥʘʣʠʯʠʝ 

ʰʠʨʦʢʦʡ ʧʦʣʦʩʳ ʫʢʘʟʳʚʘʝʪ ʥʘ ʥʘʣʠʯʠʝ ʩʠʛʥʘʣʘ ʵʣʝʤʝʥʪʦʚ ʛʨʘʬʝʥʘ ʠʣʠ ʥʘʥʦʪʨʫʙʦʢ. ɺ ʦʙʨʘʟʮʘʭ ʫʛʣʝʨʦʜʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʧʦʣʦʩʘ ʧʨʠ 1578 ʩʤ-1, ʦʪʚʝʯʘʶʱʘʷ ʚʘʣʝʥʪʥʦʤʫ 

ʢʦʣʝʙʘʥʠʶ ʩʚʷʟʠ ʉ-ʉ ʚ ʩʪʨʫʢʪʫʨʝ ʛʨʘʬʝʥʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʩʦʩʪʦʠʪ ʠ ʛʨʘʬʝʥ, ʠ ʬʫʣʣʝʨʝʥ, ʠ ʪʝʣʦ ʥʘʥʦʪʨʫʙʢʠ. ʀʟ 

ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʧʦʣʦʩʘ ʧʨʠ 1577 ʩʤ-1 ʦʪʚʝʯʘʝʪ ʢʦʣʝʙʘʥʠʷʤ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ ʚ ʧʣʦʩʢʦʩʪʠ ʛʨʘʬʝʥʦʚʦʛʦ 

ʩʣʦʷ, ʠʟ ʢʦʪʦʨʦʛʦ ʩʚʝʨʥʫʪʘ ʥʘʥʦʪʨʫʙʢʘ, ʠʣʠ ʩʰʠʪ ʬʫʣʣʝʨʝʥ. ʀʜʝʥʪʠʬʠʮʠʨʦʚʘʥʘ ʪʘʢʞʝ ʰʠʨʦʢʘʷ ʧʦʣʦʩʘ ʩ 

ʤʘʢʩʠʤʫʤʦʤ ʧʨʠ 1200 ʩʤ-1, ʦʪʚʝʯʘʶʱʘʷ ʚʘʣʝʥʪʥʦʤʫ ʢʦʣʝʙʘʥʠʶ ʩʚʷʟʝʡ ʉ-ʆ-ʉ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʜʝʬʝʢʪʥʦʩʪʴʶ 

ʥʘʥʦʪʨʫʙʦʢ.   

 
ʈʠʩʫʥʦʢ 1 ï ʀʂ - ʩʧʝʢʪʨ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʫʛʣʝʨʦʜʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ. 

ʉʧʝʢʪʨ ʥʘ ʨʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʝʥʳ ʚ ʤʘʩʰʪʘʙʝ ʧʨʦʧʫʩʢʘʥʠʷ (transmission) ʧʦʵʪʦʤʫ ʦʥʠ ʟʝʨʢʘʣʴʥʦ 

çʧʝʨʝʚʝʨʥʫʪʳè.  

ɿʘʢʣʶʯʝʥʠʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʟʜʘʥʘ ʣʘʙʦʨʘʪʦʨʥʘʷ ʫʩʪʘʥʦʚʢʘ ʥʝʧʨʝʨʳʚʥʦʛʦ ʜʝʡʩʪʚʠʷ ʧʦ ʨʘʟʣʦʞʝʥʠʶ 

ʞʠʜʢʦʛʦ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ ʵʣʝʢʪʨʦʜʫʛʦʚʳʤ ʨʘʟʨʷʜʦʤ, ʮʝʣʝʚʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ 

ʵʪʠʣʝʥ, ʤʝʪʘʥ ʠ ʚʦʜʦʨʦʜ, ʘ ʪʘʢʞʝ ʪʝʭʥʠʯʝʩʢʠʡ ʫʛʣʝʨʦʜ ʩ ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʨʘʬʝʥʘ, ʬʫʣʣʝʨʝʥʦʚ ʠ 

ʥʘʥʦʪʨʫʙʦʢ. ʀʟʤʝʥʷʷ ʧʘʨʘʤʝʪʨʳ ʠ ʫʩʣʦʚʠʷ ʛʦʨʝʥʠʷ ʨʘʟʨʷʜʘ, ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʠ ʚʠʜ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʩʳʨʴʷ 

ʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʫʚʝʣʠʯʝʥʠʷ ʚʳʭʦʜʘ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ. 

 ʛʫʟʝʣʴ1-1

 ʛʫʟʝʣʴ2-1

Name

ʆʙʨʘʟʝʮ007 ʧʦʣʫʯʝʥʥʳʡ  ɼʘʪʘ

ʆʙʨʘʟʝʮ009 ʧʦʣʫʯʝʥʥʳʡ  ɼʘʪʘ

Description

4000 6503500 3000 2500 2000 1500 1000

cm-1

%
T

1
5
7
8 1
2
0
0
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ʀ.ʄ. ɻʨʷʜʫʥʦʚ 

ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ 

çʊʝʭʥʠʯʝʩʢʘʷ ʤʝʭʘʥʠʢʘ ʠ ʠʥʞʝʥʝʨʥʘʷ ʛʨʘʬʠʢʘè 

ʌɻɹʆʋ ɺʇʆ çɻʦʩʫʥʠʚʝʨʩʠʪʝʪ ï ʋʅʇʂè 

ʛ. ʆʨʝʣ, ʈʦʩʩʠʡʩʢʘʷ ʬʝʜʝʨʘʮʠʷ 

 

ʌʆʈʄɸʃʀɿɸʎʀʗ ʇʆɼʍʆɼɸ ʂ ʆʎɽʅʂɽ ʊɽʂʋʑɽɻʆ ʋʈʆɺʅʗ ɿʅɸʅʀʁ 

ʆɹʋʏɸʖʑʀʍʉʗ ʇʈʀ ʆɹʋʏɽʅʀʀ ʉʀʉʊɽʄɸʄ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆɻʆ 

ʇʈʆɽʂʊʀʈʆɺɸʅʀʗ ɺ ʋʉʃʆɺʀʗʍ ɹɸʃʃʔʅʆ-ʈɽʁʊʀʅɻʆɺʆʁ ʉʀʉʊɽʄʓ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʥʝʜʦʩʪʘʪʢʠ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʧʦʜʭʦʜʘ ʢ ʦʮʝʥʢʝ ʟʥʘʥʠʡ ʦʙʫʯʘʶʱʠʭʩʷ ʪʝʭʥʠʯʝʩʢʠʭ 

ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ ʠ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘ ʧʨʠʤʝʨʝ ʜʠʩʮʠʧʣʠʥʳ çʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷè. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʬʦʨʤʘʣʠʟʘʮʠʷ ʧʦʜʭʦʜʘ ʢ ʦʮʝʥʢʝ ʪʝʢʫʱʝʛʦ ʠ ʨʫʙʝʞʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ. 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʧʦʢʘʟʘʣ ʩʚʦʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʩʫʱʝʩʪʚʫʶʱʠʤ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɹʘʣʣʴʥʦ-ʨʝʡʪʠʥʛʦʚʘʷ ʩʠʩʪʝʤʘ, ʦʮʝʥʢʘ ʟʥʘʥʠʡ, ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, 

ʦʙʫʯʝʥʠʝ, ʦʙʨʘʟʦʚʘʥʠʝ 

ʉʦʚʨʝʤʝʥʥʘʷ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʘʷ ʦʪʨʘʩʣʴ ʩʪʘʚʠʪ ʚʩʸ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʫʨʦʚʥʶ ʧʦʜʛʦʪʦʚʢʠ 

ʠʥʞʝʥʝʨʥʳʭ ʢʘʜʨʦʚ. ʕʪʦ ʚʳʟʚʘʥʦ ʥʝʧʨʝʨʳʚʥʦ ʨʘʩʪʫʱʝʡ ʢʦʥʢʫʨʝʥʮʠʝʡ, ʩʪʨʝʤʠʪʝʣʴʥʳʤʠ ʪʝʤʧʘʤʠ ʨʘʟʚʠʪʠʷ 

ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʘ ʪʘʢ ʞʝ ʧʦʜʭʦʜʦʚ ʢ ʩʦʟʜʘʥʠʶ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʶ ʥʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʚʩʪʘʸʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʤʦʜʝʨʥʠʟʘʮʠʠ ʤʝʪʦʜʠʢ ʧʦʜʛʦʪʦʚʢʠ ʙʫʜʫʱʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʦʚ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʚ ʪʘʢʦʡ ʩʠʪʫʘʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʨʘʟʨʘʙʦʪʢʠ ʢʘʨʜʠʥʘʣʴʥʦ ʥʦʚʳʭ 

ʤʝʪʦʜʠʢ ʦʙʫʯʝʥʠʷ [1 ï 4], ʦʜʥʘʢʦ, ʦʧʫʩʢʘʝʪʩʷ ʘʩʧʝʢʪ, ʩʚʷʟʘʥʥʳʡ ʩ ʦʮʝʥʢʦʡ ʪʝʢʫʱʠʭ ʠ ʠʪʦʛʦʚʳʭ ʟʥʘʥʠʡ. 

ʆʩʦʙʝʥʥʦ ʪʨʫʜʥʦ ʚʳʩʪʘʚʣʷʪʴ ʦʮʝʥʢʠ ʦʙʫʯʘʶʱʝʤʫʩʷ ʚ ʜʠʩʮʠʧʣʠʥʘʭ, ʠʤʝʶʱʠʭ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʪʚʦʨʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ, ʥʘʧʨʠʤʝʨ ï ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 

ɼʦ ʧʦʷʚʣʝʥʠʷ ʙʘʣʣʴʥʦ-ʨʝʡʪʠʥʛʦʚʦʡ ʩʠʩʪʝʤʳ (ɹʈʉ) ʦʮʝʥʢʠ ʪʝʢʫʱʝʛʦ ʠ ʨʫʙʝʞʥʦʛʦ (ʠʪʦʛʦʚʦʛʦ) ʫʨʦʚʥʷ 

ʟʥʘʥʠʡ ʠ ʝʸ ʚʥʝʜʨʝʥʠʷ ʚ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʷʭ ʛʦʩʧʦʜʩʪʚʦʚʘʣ ʧʦʜʭʦʜ ï çʥʨʘʚʠʪʩʷ ï ʥʝ ʥʨʘʚʠʪʩʷè. ʇʨʠ ʪʘʢʦʤ 

ʧʦʜʭʦʜʝ ʦʮʝʥʢʘ çʦʪʣʠʯʥʦè ʚʳʩʪʘʚʣʷʣʘʩʴ ʧʨʠ ʧʦʣʥʦʩʪʴʶ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʝ ʠʣʠ ʧʨʠ ʥʘʣʠʯʠʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʥʝʜʦʯʸʪʦʚ. ʆʜʥʘʢʦ, ʚ ʩʠʣʫ ʥʘʣʠʯʠʷ ʪʚʦʨʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʢʘʢ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪʳ, 

ʪʘʢ ʠ ʧʨʠ ʝʸ ʦʮʝʥʢʝ ʦʜʥʠ ʠ ʪʝ ʞʝ, ʩ ʬʦʨʤʘʣʴʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʥʝʜʦʯʸʪʳ ʧʨʠ ʦʮʝʥʢʝ ʨʘʟʥʳʭ ʨʘʙʦʪ ʥʦʩʷʪ 

ʨʘʟʣʠʯʥʳʡ çʚʝʩè ʠ, ʪʝʤ ʩʘʤʳʤ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚʣʠʷʶʪ ʥʘ ʚʳʩʪʘʚʣʝʥʠʝ ʠʪʦʛʦʚʦʡ ʦʮʝʥʢʠ. 

ʆʙʦʙʱʸʥʥʘʷ ʩʭʝʤʘ ʪʘʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1. 
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ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʫʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʚʳʧʦʣʥʝʥʥʦʛʦ ʟʘʜʘʥʠʷ 

 

ʊʘʢ ʞʝ, ʦʜʥʠʤ ʠʟ ʥʝʜʦʩʪʘʪʢʦʚ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʧʨʦʚʝʨʢʝ ʟʥʘʥʠʡ ʷʚʣʷʝʪʩʷ ʧʦʣʥʘʷ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʘʷ 

ʦʩʚʝʜʦʤʣʸʥʥʦʩʪʴ ʦʙʫʯʘʶʱʠʭʩʷ ʦ ʢʨʠʪʝʨʠʷʭ ʦʮʝʥʢʠ ʚʳʧʦʣʥʝʥʥʦʡ ʨʘʙʦʪʳ. 

ɸʚʪʦʨʦʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʬʦʨʤʘʣʠʟʘʮʠʷ ʧʦʜʭʦʜʘ ʢ ʦʮʝʥʢʝ ʫʨʦʚʥʷ ʟʥʘʥʠʡ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʫʩʣʦʚʠʷʭ ɹʈʉ 

ʦʮʝʥʢʠ ʟʥʘʥʠʡ ʥʘ ʧʨʠʤʝʨʝ ʦʙʫʯʝʥʠʷ ʩʠʩʪʝʤʘʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʉʫʪʴ ʧʦʜʭʦʜʘ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʜʨʦʙʣʝʥʠʠ ʠʪʦʛʦʚʦʛʦ ʙʘʣʣʘ ʥʘ ʥʝʩʢʦʣʴʢʦ ʩʦʩʪʘʚʣʷʶʱʠʭ ʯʘʩʪʝʡ ʠ ʚʳʨʘʙʦʪʢʝ ʦʙʦʩʥʦʚʘʥʥʳʭ 

ʢʨʠʪʝʨʠʝʚ ʝʛʦ ʥʘʧʦʣʥʝʥʠʷ ʧʦ ʢʘʞʜʦʡ ʠʟ ʚʳʜʝʣʝʥʥʳʭ ʯʘʩʪʝʡ (ʩʤ. ʨʠʩʫʥʦʢ 2), ʢʦʪʦʨʳʝ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ 

ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦ ʜʦʚʦʜʷʪʩʷ ʜʦ ʩʚʝʜʝʥʠʷ ʦʙʫʯʘʶʱʝʛʦʩʷ. ʊʝʤ ʩʘʤʳʤ ʫ ʥʝʛʦ ʬʦʨʤʠʨʫʝʪʩʷ ʮʝʣʦʩʪʥʘʷ ʢʘʨʪʠʥʘ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʠ ʥʘʤʝʯʘʶʪʩʷ ʧʫʪʠ ʝʸ ʨʝʰʝʥʠʷ. 

 
ʈʠʩʫʥʦʢ 2 ï ʅʘʛʣʷʜʥʘʷ ʩʭʝʤʘ ʬʦʨʤʘʣʠʟʘʮʠʠ ʧʦʜʭʦʜʘ ʢ ʦʮʝʥʢʝ ʟʥʘʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ɹʈʉ 

 

ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʢʨʠʪʝʨʠʠ ʜʦʣʞʥʳ ʦʪʚʝʯʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʣʥʦʪʳ, 

ʦʙʲʝʢʪʠʚʥʦʩʪʠ ʠ ʘʜʝʢʚʘʪʥʦʩʪʠ, ʪ.ʝ. ʧʦʟʚʦʣʷʪʴ ʦʮʝʥʠʪʴ ʧʦʣʥʦʪʫ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ, ʦʙʝʩʧʝʯʠʪʴ ʦʙʲʝʢʪʠʚʥʳʡ 

ʧʦʜʭʦʜ ʧʨʠ ʘʥʘʣʠʟʝ ʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ʨʘʙʦʪʳ ʠ ʙʳʪʴ ʪʝʩʥʦ ʩʚʷʟʘʥʥʳʤʠ ʩʦ ʩʧʝʮʠʬʠʢʦʡ ʚʳʧʦʣʥʷʝʤʦʛʦ ʟʘʜʘʥʠʷ. 

ʊʘʢ ʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʚʳʜʝʣʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ ʩʣʠʰʢʦʤ ʙʦʣʴʰʠʤ, ʪ.ʢ. 

ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʨʠʪʝʨʠʝʚ ʚʝʜʸʪ ʢ ʙʦʣʝʝ ʧʦʣʥʦʡ ʦʮʝʥʢʝ ʫʨʦʚʥʷ ʟʥʘʥʠʡ, ʥʦ ʩ ʜʨʫʛʦʡ ï 

ʥʝʛʘʪʠʚʥʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʚʳʧʦʣʥʝʥʠʠ ʩʘʤʦʛʦ ʟʘʜʘʥʠʷ ʦʙʫʯʘʶʱʠʤʩʷ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ 

ʵʢʟʘʤʝʥʘʪʦʨ ʩʘʤ ʟʘʪʨʫʜʥʷʝʪʩʷ ʚ ʧʨʦʩʪʘʚʣʝʥʠʠ ʦʮʝʥʢʠ, ʘ ʩ ʜʨʫʛʦʡ ï ʚʤʝʩʪʦ ʩʫʪʠ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ 

ʚʥʠʤʘʥʠʝ ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ ʤʝʣʦʯʘʭ, ʘ ʵʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʪʥʠʤʘʝʪ ʚʨʝʤʷ, ʦʪʚʝʜʸʥʥʦʝ ʥʘ ʨʘʙʦʪʫ. 

ʆʜʥʠʤ ʠʟ ʥʝʤʘʣʦʚʘʞʥʳʭ ʘʩʧʝʢʪʦʚ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠ ʦʙʫʯʝʥʠʠ ʩʠʩʪʝʤʘʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʩʧʨʘʚʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʝʩʣʠ ʵʪʦ ʫʤʝʩʪʥʦ ʚ ʢʦʥʢʨʝʪʥʦʤ ʩʣʫʯʘʝ, ʪ.ʢ. 

ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ʣʶʙʦʛʦ ʠʥʞʝʥʝʨʘ-ʢʦʥʩʪʨʫʢʪʦʨʘ ʥʝ ʩʚʦʜʠʪʩʷ ʢ ʟʘʫʯʠʚʘʥʠʶ ʩʪʘʥʜʘʨʪʦʚ ʛʨʫʧʧʳ ɽʉʂɼ ʠ 
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ʜʨʫʛʦʡ ʩʧʨʘʚʦʯʥʦʡ ʣʠʪʝʨʘʪʫʨʳ, ʘ ʟʘʧʦʤʠʥʘʥʠʶ ʦʩʥʦʚʥʳʭ ʧʦʣʦʞʝʥʠʡ ʠ, ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʫʤʝʪʴ ʥʘʡʪʠ ʠ 

ʧʨʠʤʝʥʠʪʴ ʥʫʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ. ʇʨʠ ʵʪʦʤ ʚ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʮʝʣʷʭ ʜʦʩʪʫʧ ʢ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʩʣʝʜʫʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʫʧʨʦʩʪʠʪʴ. ʅʘʧʨʠʤʝʨ, ʧʝʯʘʪʥʳʝ ʩʧʨʘʚʦʯʥʳʝ ʠʟʜʘʥʠʷ ʟʘʤʝʥʠʪʴ ʥʘ ʵʣʝʢʪʨʦʥʥʳʝ ʢʦʧʠʠ 

ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʧʦʠʩʢʘ ʪʨʝʙʫʝʤʳʭ ʨʘʟʜʝʣʦʚ ʧʦ ʢʣʶʯʝʚʳʤ ʩʣʦʚʘʤ ʠʣʠ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷʤ. ʕʪʦ ʚʧʦʣʥʝ 

ʜʦʧʫʩʪʠʤʦ ʧʨʠ ʦʙʫʯʝʥʠʠ ʩʠʩʪʝʤʘʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʪ.ʢ. ʩʘʤʦ ʦʙʫʯʝʥʠʝ ʠ ʢʦʥʪʨʦʣʴ 

ʟʥʘʥʠʡ ʧʨʦʚʦʜʷʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʝʨʩʦʥʘʣʴʥʳʭ ʵʣʝʢʪʨʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ (ʇʕɺʄ). 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʨ. ɼʦʧʫʩʪʠʤ, ʯʪʦ ʚ ʟʘʜʘʥʠʠ ʨʫʙʝʞʥʦʛʦ ʢʦʥʪʨʦʣʷ ʧʦ ʜʠʩʮʠʧʣʠʥʝ çʆʩʥʦʚʳ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷè ʜʣʷ ʦʙʫʯʘʶʱʝʛʦʩʷ ʤʣʘʜʰʠʭ ʢʫʨʩʦʚ ʩʦʜʝʨʞʠʪʩʷ ʜʚʘ ʚʦʧʨʦʩʘ: 

1. ʊʝʦʨʝʪʠʯʝʩʢʠʡ ʚʦʧʨʦʩ ʧʦ ʠʩʪʦʨʠʠ ʩʪʘʥʦʚʣʝʥʠʷ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ; 

2. ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ, ʧʨʝʜʧʦʣʘʛʘʶʱʝʝ ʚʳʯʝʨʯʠʚʘʥʠʝ ʟʘʜʘʥʥʦʡ ʜʝʪʘʣʠ, ʧʦʩʪʨʦʝʥʠʝ ʥʝʜʦʩʪʘʶʱʠʭ 

ʵʣʝʤʝʥʪʦʚ ʠ ʧʨʦʩʪʘʥʦʚʢʫ ʨʘʟʤʝʨʦʚ. 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʙʘʣʣ ʟʘ ʚʳʧʦʣʥʝʥʠʝ ʚʩʝʛʦ ʟʘʜʘʥʠʷ 40 ʙʘʣʣʦʚ. ɺʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʙʱʠʝ ʢʨʠʪʝʨʠʠ: 

ï ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʚʦʧʨʦʩ: 15 ʙʘʣʣʦʚ; 

ï ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ 25 ʙʘʣʣʦʚ, ʠʟ ʥʠʭ: 

 ï ʛʝʦʤʝʪʨʠʷ ʜʝʪʘʣʠ: 5 ʙʘʣʣʦʚ; 

 ï ʦʬʦʨʤʣʝʥʠʝ (ʪʠʧʳ ʣʠʥʠʡ, ʩʪʠʣʠ ʣʠʥʠʡ ʠ ʪ.ʜ.): 5 ʙʘʣʣʦʚ; 

 ï ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʤʝʨʦʚ (ʥʝʦʙʭʦʜʠʤʦʝ ʠ ʜʦʩʪʘʪʦʯʥʦʝ ʜʣʷ ʦʜʥʦʟʥʘʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʛʝʦʤʝʪʨʠʠ 

ʜʝʪʘʣʠ): 5 ʙʘʣʣʦʚ; 

 ï ʧʨʘʚʠʣʴʥʦʩʪʴ ʧʨʦʩʪʘʥʦʚʢʠ ʨʘʟʤʝʨʦʚ ʥʘ ʯʝʨʪʝʞʝ: 5 ʙʘʣʣʦʚ; 

 ï ʧʨʘʚʠʣʴʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʥʝʜʦʩʪʘʶʱʠʭ ʵʣʝʤʝʥʪʦʚ: 5 ʙʘʣʣʦʚ. 

ʉʣʝʜʫʝʪ ʩʜʝʣʘʪʴ ʦʛʦʚʦʨʢʫ, ʯʪʦ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʙʘʣʣʦʚ ʟʘ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʘʜʘʥʠʝ 

ʦʙʫʩʣʦʚʣʝʥʦ ʩʧʝʮʠʬʠʢʦʡ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʥʠʡ ʠ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʠ ʩʣʦʞʥʦʩʪʠ. 

ʀʟ ʩʧʨʘʚʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʙʫʯʘʶʱʠʤʩʷ ʜʦʩʪʫʧʥʳ ʩʪʘʥʜʘʨʪʳ ʛʨʫʧʧʳ ɽʉʂɼ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʤ ʬʘʡʣʦʚʦʤ ʭʨʘʥʠʣʠʱʝ ʚ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʠ ʩʧʨʘʚʦʯʥʦʝ ʨʫʢʦʚʦʜʩʪʚʦ ʧʦ ʧʨʠʤʝʥʷʝʤʦʡ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ ʉɸʇʈ. ʊ.ʢ. ʩʧʝʮʠʬʠʢʘ ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʯʘʩʪʠ ʟʘʜʘʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʦʜʥʦʟʥʘʯʥʦʝ ʟʥʘʥʠʝ 

ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʬʘʢʪʘ, ʪʦ ʤʘʪʝʨʠʘʣ, ʩʚʷʟʘʥʥʳʡ ʩ ʥʠʤ ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ. 

ʆʨʛʘʥʠʟʘʮʠʷ ʪʝʢʫʱʝʛʦ ʠ ʨʫʙʝʞʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ ʦʙʫʯʘʶʱʠʭʩʷ ʧʨʠ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʤ ʧʦʜʭʦʜʝ ʢ 

ʦʮʝʥʢʝ ʟʥʘʥʠʡ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʩʪʝʧʝʥʴ ʫʩʚʦʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʧʦʜʥʷʪʴ ʫʨʦʚʝʥʴ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʥʘʚʳʢʦʚ ʠ ʫʤʝʥʠʡ, ʦ ʯʸʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʛʨʘʬʠʢʠ, ʧʨʠʚʝʜʸʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 3. 

 
ʈʠʩʫʥʦʢ 3 ï ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʜʠʘʛʨʘʤʤʳ ʫʨʦʚʥʷ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʟʘʥʷʪʠʡ ʧʨʠ ʩʪʘʥʜʘʨʪʥʦʤ ʠ 

ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʤ ʧʦʜʭʦʜʝ ʢ ʦʮʝʥʢʝ ʫʨʦʚʥʷ ʟʥʘʥʠʡ ʦʙʫʯʘʶʱʠʭʩʷ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʘʷ ʩʠʩʪʝʤʘ ʬʦʨʤʘʣʠʟʘʮʠʠ ʧʦʜʭʦʜʘ ʢ ʦʮʝʥʢʝ ʪʝʢʫʱʝʛʦ 

ʫʨʦʚʥʷ ʟʥʘʥʠʡ ʦʙʫʯʘʶʱʠʭʩʷ ʧʨʠ ʦʙʫʯʝʥʠʠ ʩʠʩʪʝʤʘʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʙʘʣʣʴʥʦ-ʨʝʡʪʠʥʛʦʚʦʡ ʩʠʩʪʝʤʳ ʠʩʢʣʶʯʘʝʪ ʥʝʜʦʩʪʘʪʢʠ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʧʦʜʭʦʜʘ, ʛʣʘʚʥʳʤ ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ 

ʩʫʙʲʝʢʪʠʚʥʦʩʪʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʪʦʛʦʚʦʛʦ ʙʘʣʣʘ. ʆʪʤʝʯʝʥʦ, ʯʪʦ ʚʳʜʝʣʝʥʥʳʝ ʢʨʠʪʝʨʠʠ ʜʦʣʞʥʳ ʦʪʚʝʯʘʪʴ 

ʧʨʠʥʮʠʧʘʤ ʧʦʣʥʦʪʳ, ʦʙʲʝʢʪʠʚʥʦʩʪʠ ʠ ʘʜʝʢʚʘʪʥʦʩʪʠ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʥʝʧʨʝʨʳʚʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʧʨʦʚʝʨʢʠ 

ʪʝʢʫʱʝʛʦ ʫʨʦʚʥʷ ʫʩʚʦʝʥʠʷ ʤʘʪʝʨʠʘʣʘ ʠ ʧʦʣʫʯʝʥʥʳʭ ʥʘʚʳʢʦʚ ʠ ʫʤʝʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʜʣʦʞʝʥʥʦʡ 

ʩʠʩʪʝʤʳ ʩʪʠʤʫʣʠʨʫʝʪ ʦʙʫʯʘʶʱʠʭʩʷ ʢ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʨʫʙʝʞʥʦʛʦ ʢʦʥʪʨʦʣʷ. 

ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʧʣʘʥʠʨʫʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʚʳʙʦʨʫ ʢʦʣʠʯʝʩʪʚʘ ʠ 

ʩʦʜʝʨʞʘʥʠʷ ʢʨʠʪʝʨʠʝʚ ʬʦʨʤʘʣʠʟʘʮʠʠ ʧʦʜʭʦʜʘ ʢ ʦʮʝʥʢʝ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʦʙʫʯʘʶʱʠʭʩʷ. 
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ʅ.ɸ. ɽʣʠʩʝʝʚ 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʅ.ʅ. ɽʣʠʩʝʝʚʘ 

ʢ.ʪ.ʥ. 

ʬʘʢʫʣʴʪʝʪ çʊʨʘʥʩʧʦʨʪʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦè 

ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷ 

ʀʤʧʝʨʘʪʦʨʘ ɸʣʝʢʩʘʥʜʨʘ I 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʈɸɿɺʀʊʀɽ ʊɽʆʈʀʀ ʄɽʊʆɼɸ ɸʂʉʆʅʆʄɽʊʈʀʏɽʉʂʀʍ ʇʈʆɽʂʎʀʁ ɺ ʊʈʋɼɸʍ 

ʇʈʆʌɽʉʉʆʈɸ ɼ.ʀ. ʂɸʈɻʀʅɸ (1880ï1949).  ʂ 135-ʃɽʊʀʖ ʉʆ ɼʅʗ ʈʆɾɼɽʅʀʗ. 

 

ɸʥʥʦʪʘʮʠʷ 

ʈʘʩʩʤʦʪʨʝʥʦ ʥʘʫʯʥʦʝ ʥʘʩʣʝʜʠʝ ʟʘʩʣʫʞʝʥʥʦʛʦ ʜʝʷʪʝʣʷ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʜʦʢʪʦʨʘ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʧʨʦʬʝʩʩʦʨʘ ɼʤʠʪʨʠʷ ʀʚʘʥʦʚʠʯʘ ʂʘʨʛʠʥʘ (1880ï1949), ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʢʦʪʦʨʦʛʦ ʚ ʵʪʦʤ ʛʦʜʫ ʠʩʧʦʣʥʠʣʦʩʴ 

135 ʣʝʪ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɼ. ʀ. ʂʘʨʛʠʥ (1880ï1949), ʠʩʪʦʨʠʷ ʤʝʪʦʜʦʚ ʠʟʦʙʨʘʞʝʥʠʡ, ʘʢʩʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʦʝʢʮʠʠ, ʦʩʥʦʚʥʘʷ 

ʪʝʦʨʝʤʘ ʧʨʦʝʮʠʨʦʚʘʥʠʷ. 

ʅʘʠʙʦʣʴʰʫʶ ʠʥʬʦʨʤʘʮʠʶ ʯʝʣʦʚʝʢ ʚʦʩʧʨʠʥʠʤʘʝʪ ʯʝʨʝʟ ʟʨʠʪʝʣʴʥʳʝ ʦʙʨʘʟʳ, ʩ ʫʩʧʝʭʦʤ, ʟʘʤʝʥʷʶʱʠʝ 

ʚʝʨʙʘʣʴʥʳʝ ʠ ʜʨʫʛʠʝ ʤʦʜʝʣʠ ʦʢʨʫʞʘʶʱʝʛʦ ʤʠʨʘ. ʉʝʛʦʜʥʷ ʪʨʫʜʥʦ ʩʝʙʝ ʧʨʝʜʩʪʘʚʠʪʴ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʠʣʠ 

ʥʘʫʯʥʫʶ ʨʘʙʦʪʫ ʙʝʟ ʥʘʛʣʷʜʥʳʭ ʛʨʘʬʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʭʦʪʝʣʠ ʙʳ ʥʘʧʦʤʥʠʪʴ ʦ 

ʥʘʫʯʥʦʤ ʥʘʩʣʝʜʠʠ ɼʤʠʪʨʠʷ ʀʚʘʥʦʚʠʯʘ ʂʘʨʛʠʥʘ, ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʢʦʪʦʨʦʛʦ ʚ ʵʪʦʤ ʛʦʜʫ ʠʩʧʦʣʥʷʝʪʩʷ 135 ʣʝʪ. 

ɿʘʩʣʫʞʝʥʥʳʡ ʜʝʷʪʝʣʴ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠ, ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ɼʤʠʪʨʠʡ ʀʚʘʥʦʚʠʯ 

ʂʘʨʛʠʥ (1880ï1949) ʚʥʝʩ ʟʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʪʝʦʨʠʠ ʤʝʪʦʜʦʚ ʠʟʦʙʨʘʞʝʥʠʷ ʠ ʧʨʠʢʣʘʜʥʦʡ 

ʛʨʘʬʠʢʠ. ʆʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ɼ.ʀ. ʂʘʨʛʠʥʘ ʷʚʣʷʣʠʩʴ ʠʩʪʦʨʠʷ ʠ ʪʝʦʨʠʷ ʤʝʪʦʜʦʚ 

ʠʟʦʙʨʘʞʝʥʠʷ, ʘ ʪʘʢʞʝ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʠ ʪʝʭʥʠʯʝʩʢʦʡ ʧʨʘʢʪʠʢʝ. ʈʝʟʫʣʴʪʘʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʨʦʬʝʩʩʦʨʘ ʷʚʠʣʠʩʴ 115 ʨʘʙʦʪ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦʨʘʟʠʪʝʣʴʥʦʡ ʰʠʨʦʪʦʡ ʠ ʛʣʫʙʠʥʦʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʷʤ ʚ ʦʙʣʘʩʪʠ ʠʩʪʦʨʠʠ ʨʘʟʚʠʪʠʷ ʤʝʪʦʜʦʚ ʠʟʦʙʨʘʞʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʢʩʦʥʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʨʦʝʢʮʠʡ, ʫʯʝʥʳʡ ʧʦʩʚʷʪʠʣ 16 ʪʨʫʜʦʚ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʨʘʙʦʪ ʧʨʦʬʝʩʩʦʨʘ ɼ.ʀ. ʂʘʨʛʠʥʘ 

ʧʦ ʠʩʪʦʨʠʠ ʠ ʪʝʦʨʠʠ ʤʝʪʦʜʦʚ ʠʟʦʙʨʘʞʝʥʠʷ ʥʝʜʦʩʪʫʧʥʦ ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʯʠʪʘʪʝʣʝʡ, ʪʘʢ ʢʘʢ ʥʘʭʦʜʷʪʩʷ ʚ 

ʇʝʪʝʨʙʫʨʛʩʢʦʤ ʬʠʣʠʘʣʝ ʘʨʭʠʚʘ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʇʌɸ ʈɸʅ) ʚ ʚʠʜʝ ʨʫʢʦʧʠʩʝʡ: çʆʙʨʘʟʦʚʘʥʠʝ 

ʯʫʚʩʪʚ ʣʠʥʝʡʥʦʡ ʬʦʨʤʳ ʫ ʯʝʣʦʚʝʢʘè (ʜ. 271), çʀʟʦʙʨʘʞʝʥʠʷ ʫ ʥʘʨʦʜʦʚ ɼʨʝʚʥʝʛʦ ɺʦʩʪʦʢʘ ʘʨʭʠʪʝʢʪʫʨʥʳʭ 

ʬʦʨʤè (ʜ. 197), çʀʩʢʫʩʩʪʚʦ ɼʨʝʚʥʝʛʦ ɺʦʩʪʦʢʘè (ʜ. 272), çʊʝʭʥʠʯʝʩʢʘʷ ʛʨʘʬʠʢʘ ʘʥʪʠʯʥʦʡ ɻʨʝʮʠʠè (ʜ. 194), 

çʂ ʠʩʪʦʨʠʠ ʛʨʘʬʠʢʠè (ʜ. 191), çʆʯʝʨʢ ʨʘʟʚʠʪʠʷ ʪʝʭʥʠʯʝʩʢʦʡ ʛʨʘʬʠʢʠè (ʜ. 195), çʏʝʨʪʝʞʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ. 

ʏʝʨʪʝʞʥʦʝ ʜʝʣʦè (ʜ. 188), çʊʝʭʥʠʯʝʩʢʘʷ ʛʨʘʬʠʢʘ ʚ ʜʦʧʝʪʨʦʚʩʢʦʡ ʈʫʩʠè (ʜ. 190), çʏʝʨʪʝʞʥʦʝ ʜʝʣʦ ʚ ʈʦʩʩʠʠ ʚ 

XVIII  ʚ.è (ʜ. 193), çʋʩʧʝʭʠ ʥʘʫʢʠ ʪʝʭʥʠʯʝʩʢʦʡ ʛʨʘʬʠʢʠ ʟʘ XXX  ʣʝʪ ʉʦʚʝʪʩʢʦʡ ʚʣʘʩʪʠè (ʜ. 314). 
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ʇʨʦʬʝʩʩʦʨ ʂʘʨʛʠʥ ʫʜʝʣʷʣ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʠʟʫʯʝʥʠʶ ʩʧʦʩʦʙʦʚ ʠ ʧʨʘʚʠʣ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʠʩʢʫʩʩʪʚʝ 

ɼʨʝʚʥʝʛʦ ʤʠʨʘ, ʘ ʪʘʢʞʝ ʜʨʝʚʥʝʨʫʩʩʢʦʡ ʠʢʦʥʦʧʠʩʠ, ʢʘʢ ʠʩʪʦʯʥʠʢʦʚ ʩʪʘʥʦʚʣʝʥʠʷ ʤʝʪʦʜʘ ʘʢʩʦʥʦʤʝʪʨʠʯʝʩʢʠʭ 

ʧʨʦʝʢʮʠʡ. ʅʘʯʠʥʘʷ ʩ 1939ï1940 ʛʛ., ʚ ʨʫʢʦʧʠʩʥʦʤ ʥʘʩʣʝʜʠʠ ɼʤʠʪʨʠʷ ʀʚʘʥʦʚʠʯʘ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʮʝʣʫʶ 

ʧʨʦʛʨʘʤʤʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʝʤʦʚ ʠʟʦʙʨʘʞʝʥʠʷ [1]. ʉʣʝʜʫʷ ʵʪʦʡ ʧʨʦʛʨʘʤʤʝ, ʫʯʝʥʳʡ ʠʟʫʯʘʝʪ ʢʫʣʴʪʫʨʳ 

ʥʘʨʦʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʞʠʚʦʧʠʩʴ ʠ ʪʝʭʥʠʯʝʩʢʫʶ ʛʨʘʬʠʢʫ, ʚ ʨʘʟʣʠʯʥʳʝ ʧʝʨʠʦʜʳ ʩʪʘʥʦʚʣʝʥʠʷ ʦʙʱʝʩʪʚʘ, 

ʦʧʠʨʘʷʩʴ ʥʘ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʩʝʚʦʟʤʦʞʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. ʇʨʦʚʝʜʝʥʥʳʡ ɼ.ʀ. ʂʘʨʛʠʥʳʤ ʘʥʘʣʠʟ 

ʠʩʪʦʨʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ çʚʦʣʴʥʦʡè ʠʣʠ çʫʩʣʦʚʥʦʡè ʘʢʩʦʥʦʤʝʪʨʠʠ ʦʪʥʦʩʠʪʩʷ ʢ 

3000 ï 2800 ʛʛ. ʜʦ ʥʘʰʝʡ ʵʨʳ (ɼʨʝʚʥʠʡ ɽʛʠʧʝʪ). ʅʘ ʨʝʣʴʝʬʘʭ, ʚʳʧʦʣʥʝʥʥʳʭ ʤʘʩʪʝʨʘʤʠ ɼʨʝʚʥʝʛʦ ɽʛʠʧʪʘ ʠ 

ʠʟʦʙʨʘʞʘʚʰʠʭ ʰʝʨʝʥʛʠ ʚʦʠʥʦʚ, ʨʘʙʦʚ ʚ ʧʨʦʮʝʩʩʠʷʭ, ʜʣʷ ʧʝʨʝʜʘʯʠ ʛʣʫʙʠʥʳ ʨʘʟʤʝʱʘʣʠʩʴ ʧʣʦʩʢʠʝ ʧʨʦʝʢʮʠʠ, 

ʙʝʟ ʠʟʤʝʥʝʥʠʷ ʤʘʩʰʪʘʙʘ ʚʳʩʦʪʳ ʠ ʰʠʨʠʥʳ, ʦʜʥʘ ʟʘ ʜʨʫʛʦʡ, ʧʨʠ ʵʪʦʤ ʦʩʠ ʘʙʩʮʠʩʩ ʠ ʦʨʜʠʥʘʪ ʩʦʩʪʘʚʣʷʣʠ 

ʧʨʦʜʦʣʞʝʥʠʝ ʜʨʫʛ ʜʨʫʛʘ [2]. ʊʦʣʴʢʦ ʚʧʦʩʣʝʜʩʪʚʠʠ, ʤʥʦʛʦ ʚʝʢʦʚ ʩʧʫʩʪʷ, ʥʘʯʘʣʠ ʠʟʦʙʨʘʞʘʪʴ ʛʣʫʙʠʥʫ ʩʦ 

ʩʜʚʠʛʦʤ ʚ ʩʪʦʨʦʥʫ ʠ ʚʚʝʨʭ, ʯʪʦʙʳ ʧʦʢʘʟʘʪʴ, ʥʘʧʨʠʤʝʨ, ʨʘʟʣʠʯʥʳʝ ʛʨʘʥʠ ʧʨʝʜʤʝʪʦʚ, ʩʢʦʧʣʝʥʠʝ ʣʶʜʝʡ ʠ 

ʧʨʦʯʝʝ. ʊʘʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ, ʢʦʛʜʘ ʦʩʴ ʦʨʜʠʥʘʪ ʨʘʩʧʦʣʦʞʝʥʘ ʧʦʜ ʨʘʟʣʠʯʥʳʤʠ ʫʛʣʘʤʠ ʢ ʦʩʠ ʘʙʩʮʠʩʩ, ʥʘʰʣʠ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʠʩʢʫʩʩʪʚʝ ɼʨʝʚʥʝʛʦ ʤʠʨʘ: ʀʥʜʠʠ, ʂʠʪʘʷ, ʗʧʦʥʠʠ. ɽʚʨʦʧʝʡʩʢʠʝ ʭʫʜʦʞʥʠʢʠ ʩʨʝʜʥʝʚʝʢʦʚʴʷ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʵʪʠ ʧʨʠʝʤʳ ʚ ʨʝʣʠʛʠʦʟʥʦʡ ʞʠʚʦʧʠʩʠ ʠ ʤʠʥʠʘʪʶʨʘʭ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 

ʦʙʣʘʩʪʠ ʩʪʘʥʦʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʤʝʪʦʜʦʚ ʠʟʦʙʨʘʞʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʥʘʨʦʜʦʚ ʠ ʵʧʦʭ ɼ. ʀ. ʂʘʨʛʠʥ ʜʝʣʘʝʪ ʚʳʚʦʜ 

ʦʙ ʦʧʨʝʜʝʣʝʥʥʦʤ ʚʣʠʷʥʠʠ ʛʨʘʬʠʢʠ ʝʛʠʧʪʷʥ ʥʘ ʩʧʦʩʦʙʳ ʠʟʦʙʨʘʞʝʥʠʷ ʜʨʫʛʠʭ ʥʘʨʦʜʦʚ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʠʭ ʥʘʮʠʦʥʘʣʴʥʦʡ ʢʫʣʴʪʫʨʳ, ʜʦʙʘʚʣʷʶʱʠʭ ʠ ʦʙʦʛʘʱʘʶʱʠʭ ʩʨʝʜʩʪʚʘ ʚʳʨʘʞʝʥʠʷ ʩʚʦʠʤʠ ʧʨʠʸʤʘʤʠ. ɺ ʩʚʦʶ 

ʦʯʝʨʝʜʴ çéʧʨʠʝʤʳ ʛʨʝʢʦ-ʨʠʤʩʢʦʛʦ ʠʩʢʫʩʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʠʟʦʙʨʘʞʝʥʠʷ ʯʘʩʪʠʯʥʦ ʙʳʣʠ ʚʦʩʧʨʠʥʷʪʳ 

ʨʘʥʥʝʭʨʠʩʪʠʘʥʩʢʠʤ ʠʩʢʫʩʩʪʚʦʤ (ʢʘʪʘʢʦʤʙʥʘʷ ʞʠʚʦʧʠʩʴ), ʘ ʟʘʪʝʤ ʧʝʨʝʰʣʠ ʚ ʠʩʢʫʩʩʪʚʦ ʚʠʟʘʥʪʠʡʩʢʦʝ ʠ 

ʨʫʩʩʢʦʝè [3]. 

ʀʩʢʣʶʯʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʧʦʣʫʯʠʣ ʜʘʥʥʳʡ ʤʝʪʦʜ ʠʟʦʙʨʘʞʝʥʠʷ ʚ ʨʫʩʩʢʦʡ ʠʢʦʥʦʧʠʩʠ XIVïXVI  ʚʚ., ʘ 

ʪʘʢʞʝ ʚ ʤʠʥʠʘʪʶʨʘʭ ʃʠʮʝʚʳʭ ʣʝʪʦʧʠʩʝʡ XVïXVII  ʚʝʢʦʚ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʫʩʩʢʦʡ ʠʢʦʥʦʧʠʩʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʛʨʘʬʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʟʦʙʨʘʞʝʥʠʡ ʟʘʥʠʤʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʚ ʥʘʫʯʥʦʤ ʪʚʦʨʯʝʩʪʚʝ ʧʨʦʬʝʩʩʦʨʘ ɼ.ʀ. 

ʂʘʨʛʠʥʘ. ʋʯʝʥʳʤ ʙʳʣʦ ʠʟʫʯʝʥʦ ʙʦʣʝʝ 1200 ʠʢʦʥ ʠ ʤʠʥʠʘʪʶʨ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ XIVïXVII  ʚʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʯʝʥʳʡ ʧʨʠʰʝʣ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʨʠʤʝʥʷʝʤʳʤʠ ʩʧʦʩʦʙʘʤʠ ʠʟʦʙʨʘʞʝʥʠʷ 

ʷʚʣʷʣʠʩʴ: ʬʨʦʥʪʘʣʴʥʘʷ ʘʢʩʦʥʦʤʝʪʨʠʷ ʩ ʨʘʟʣʠʯʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʦʩʠ ʦʨʜʠʥʘʪ, ʧʨʷʤʦʫʛʦʣʴʥʘʷ ʠʟʦʤʝʪʨʠʷ, 

çʦʙʨʘʪʥʘʷ ʧʝʨʩʧʝʢʪʠʚʘè ʠ ʠʟʦʙʨʘʞʝʥʠʷ, ʙʣʠʟʢʠʝ ʢ ʧʨʷʤʦʡ ʧʝʨʩʧʝʢʪʠʚʝ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʧʨʠʤʝʥʷʝʤʳʝ ʘʢʩʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʷʚʣʷʣʠʩʴ çʫʩʣʦʚʥʳʤʠè, ʪʘʢ ʢʘʢ ʵʪʦ ʥʝ ʧʨʠʚʳʯʥʳʝ ʜʣʷ ʥʘʩ 

ʘʢʩʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʦʝʢʮʠʠ (ʧʘʨʘʣʣʝʣʴʥʦʝ ʧʨʦʝʮʠʨʦʚʘʥʠʝ ʥʘ ʢʘʨʪʠʥʥʫʶ ʧʣʦʩʢʦʩʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʦʙʲʝʢʪʘ, ʦʪʥʝʩʝʥʥʦʛʦ ʢ ʦʩʷʤ ʢʦʦʨʜʠʥʘʪ), ʘ ʦʯʝʥʴ ʧʦʭʦʞʠʝ ʥʘ ʥʠʭ. ʆʜʥʦʡ ʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʟʦʙʨʘʞʝʥʠʡ ʚ 

ʨʫʩʩʢʦʡ ʠʢʦʥʦʧʠʩʠ ʷʚʣʷʣʦʩʴ ʧʨʠʤʝʥʝʥʠʝ ʤʘʩʪʝʨʘʤʠ çʦʙʨʘʪʥʦʡ ʧʝʨʩʧʝʢʪʠʚʳè (ʧʘʨʘʣʣʝʣʴʥʳʝ ʣʠʥʠʠ, 

ʦʧʨʝʜʝʣʷʶʱʠʝ ʢʦʥʪʫʨ ʧʨʝʜʤʝʪʘ, ʢʦʪʦʨʳʝ ʧʝʨʩʧʝʢʪʠʚʥʦ ʜʦʣʞʥʳ ʙʳʣʠ ʙʳ ʩʭʦʜʠʪʴʩʷ ʢ ʣʠʥʠʠ ʛʦʨʠʟʦʥʪʘ, 

ʧʦʢʘʟʳʚʘʶʪʩʷ ʨʘʩʭʦʜʷʱʠʤʠʩʷ). ɺ ʣʠʪʝʨʘʪʫʨʝ çʦʙʨʘʪʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫè ʠʥʦʛʜʘ ʥʘʟʳʚʘʶʪ çʣʦʞʥʦʡè, 

çʠʟʚʨʘʱʝʥʥʦʡè, ʠʣʠ çʦʙʨʘʱʝʥʥʦʡè ʠ ʝʝ ʠʟʫʯʝʥʠʶ ɼʤʠʪʨʠʡ ʀʚʘʥʦʚʠʯ ʫʜʝʣʠʣ ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʝʩʪʦ ʚ ʩʚʦʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ɺ ʵʪʦʡ ʦʙʣʘʩʪʠ ɼʤʠʪʨʠʝʤ ʀʚʘʥʦʚʠʯʝʤ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʪʨʫʜʳ ʫʯʝʥʳʭ, ʠʟʫʯʘʶʱʠʭ 

çʦʙʨʘʪʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫè: ʅ. ɸ. ʈʳʥʠʥʘ (1877ï1942), ʇ. ʌʣʦʨʝʥʩʢʦʛʦ (1882ï1937) ʠ ʜʨ., ʘ ʪʘʢʞʝ ʧʨʦʚʝʜʝʥʳ 

ʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʢʦʥ. ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʠʩʴ ʧʨʦʜʦʣʞʝʥʠʝʤ ʝʛʦ ʧʨʝʜʳʜʫʱʠʭ ʨʘʙʦʪ ʚ ʵʪʦʡ 

ʦʙʣʘʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʝʛʦ ʧʝʨʚʦʡ ʚ ʈʦʩʩʠʠ ʜʦʢʪʦʨʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ ʧʦ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ çʊʦʯʥʦʩʪʴ 

ʛʨʘʬʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚè. ɺʪʦʨʘʷ ʯʘʩʪʴ ʜʠʩʩʝʨʪʘʮʠʠ ʙʳʣʘ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʦʰʠʙʢʠ ʠ ʧʦʛʨʝʰʥʦʩʪʠ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʛʨʘʬʠʯʝʩʢʠʭ ʨʘʙʦʪ; ʦʧʨʝʜʝʣʝʥʠʶ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʛʣʘʟʘ 

ʠ ʘʥʘʣʠʟʫ ʯʝʨʪʝʞʘ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʠ ʣʠʥʠʡ ʠ ʬʠʛʫʨ, ʩʦʟʜʘʶʱʠʭ ʫʩʣʦʚʠʷ ʜʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʦʧʪʠʯʝʩʢʠʭ ʠʣʣʶʟʠʡ. ɺ ʨʘʙʦʪʝ çʀʩʪʦʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʦ ʛʣʘʟʝè ɼ.ʀ. ʂʘʨʛʠʥ ʦʧʨʝʜʝʣʠʣ ʧʦʨʦʛʠ ʫʟʥʘʚʘʥʠʷ 

ʬʦʨʤʳ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʟʨʠʪʝʣʴʥʦʝ ʚʦʩʧʨʠʷʪʠʝ ʚʝʣʠʯʠʥʳ ʠ ʬʦʨʤʳ ʦʙʲʝʢʪʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʢ 

ʣʠʥʠʠ ʚʟʦʨʘ ʧʨʠ ʨʘʟʥʳʭ ʜʠʩʪʘʥʮʠʷʭ ʥʘʙʣʶʜʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʦʧʳʪʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ 

ʬʦʨʤʘʤʠ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʝʥʦʤʫ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ çʦʙʨʘʪʥʘʷ ʧʝʨʩʧʝʢʪʠʚʘè ï ʵʪʦ ʥʝ ʠʩʢʘʞʝʥʠʝ ʧʨʷʤʦʡ 

ʧʝʨʩʧʝʢʪʠʚʳ, ʘ ʧʝʨʝʜʘʯʘ ʠʢʦʥʦʧʠʩʮʝʤ ʝʛʦ ʟʨʠʪʝʣʴʥʦʛʦ ʚʦʩʧʨʠʷʪʠʷ ʦʙʲʝʢʪʘ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʊʘʢ, 

ʧʨʠ ʨʘʩʩʤʘʪʨʠʚʘʥʠʠ ʥʝʙʦʣʴʰʠʭ ʧʨʝʜʤʝʪʦʚ ʥʘ ʨʘʩʩʪʦʷʥʠʠ ʜʦ ʜʚʫʭ ʤʝʪʨʦʚ ʩʨʘʟʫ ʜʚʫʤʷ ʛʣʘʟʘʤʠ, ʥʘʙʣʶʜʘʪʝʣʴ 

ʚʠʜʠʪ ʠʭ ʚ çʦʙʨʘʪʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝè, ʘ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ ʨʘʩʩʪʦʷʥʠʠ, ʦʩʦʙʝʥʥʦ ʙʦʣʴʰʠʝ ʧʨʝʜʤʝʪʳ, ï ʚ ʧʨʷʤʦʡ. 

ʀ ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʥʘ ʠʢʦʥʘʭ ʧʨʝʜʤʝʪʳ ʧʦʢʘʟʳʚʘʣʠʩʴ ʩ ʨʘʟʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ: ʨʠʩʫʥʦʢ ʩʪʨʦʠʣʩʷ ʪʘʢ, ʢʘʢ ʝʩʣʠ 

ʙʳ ʥʘ ʨʘʟʥʳʝ ʯʘʩʪʠ ʢʦʤʧʦʟʠʮʠʠ ʥʘʙʣʶʜʘʪʝʣʴ ʩʤʦʪʨʝʣ, ʤʝʥʷʷ ʩʚʦʸ ʤʝʩʪʦ. ʇʨʠʯʝʤ ʥʝʙʦʣʴʰʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʠ 
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ʦʙʲʝʤʳ ï ʢʥʠʛʠ, ʩʢʘʤʴʠ ʠ ʪʘʢ ʜʘʣʝʝ ʠʟʦʙʨʘʞʘʣʠʩʴ ʚ çʦʙʨʘʪʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝè, ʘ ʙʦʣʴʰʠʝ ï ʢʘʢ, ʥʘʧʨʠʤʝʨ, 

ʛʦʨʳ, ʟʜʘʥʠʷ ʠʣʠ ʜʝʨʝʚʴʷ ʚ ʧʨʷʤʦʡ ʧʝʨʩʧʝʢʪʠʚʝ, ʠʣʠ ʫʩʣʦʚʥʦʡ ʘʢʩʦʥʦʤʝʪʨʠʠ, ʜʘʶʱʠʤʠ ʥʘʠʙʦʣʝʝ ʷʩʥʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʨʝʜʤʝʪʝ. ʇʨʦʚʦʜʷ ʛʨʘʬʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʤʝʨʦʚ ʠʟʦʙʨʘʞʝʥʠʷ 

ʧʨʝʜʤʝʪʦʚ ʥʘ ʠʢʦʥʘʭ, ɼʤʠʪʨʠʡ ʀʚʘʥʦʚʠʯ ʜʦʧʦʣʥʷʝʪ ʚʳʚʦʜʳ: ʚʦ-ʧʝʨʚʳʭ, çʦʙʨʘʪʥʘʷ ʧʝʨʩʧʝʢʪʠʚʘè ï ʵʪʦ ʥʝ 

ʦʪʩʪʫʧʣʝʥʠʝ ʦʪ ʧʨʘʚʠʣ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ, ʪʘʢ ʢʘʢ ʚ XIVïXVI  ʚʚ. ʨʫʩʩʢʠʝ ʠʢʦʥʦʧʠʩʮʳ ʝʱʝ ʥʝ ʟʥʘʣʠ ʪʝʦʨʠʠ 

ʧʝʨʩʧʝʢʪʠʚʳ; ʚʦ-ʚʪʦʨʳʭ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʛʣʫʙʠʥʳ ʢʘʨʪʠʥʳ (ʞʝʣʘʥʠʝ ʧʦʢʘʟʘʪʴ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʣʶʜʝʡ ʠʣʠ ʩʪʦʷʱʠʝ ʥʘ ʪʨʘʧʝʟʥʳʭ ʩʪʦʣʘʭ ʧʨʝʜʤʝʪʳ) ʧʨʠʚʦʜʠʣʘ ʢ ʠʩʢʘʞʝʥʠʶ ʫʩʣʦʚʥʦʡ 

ʘʢʩʦʥʦʤʝʪʨʠʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʩʦʟʜʘʥʠʶ ʤʠʬʘ ʦ ʯʘʩʪʦʤ ʧʨʠʤʝʥʝʥʠʠ çʦʙʨʘʪʥʦʡ ʧʝʨʩʧʝʢʪʠʚʳè; ʚ-

ʪʨʝʪʴʠʭ, çéʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʧʦʚʦʜʦʤ ʢ ʦʪʢʨʳʪʠʶ çʦʙʨʘʪʥʦʡ ʧʝʨʩʧʝʢʪʠʚʳè ʩʣʫʞʠʣʘ ʧʨʦʩʪʦ ʛʨʘʬʠʯʝʩʢʘʷ 

ʥʝʪʦʯʥʦʩʪʴ ʚ ʧʨʦʚʝʜʝʥʠʠ ʭʫʜʦʞʥʠʢʦʤ ʥʘ ʛʣʘʟ ʧʘʨʘʣʣʝʣʴʥʳʭ ʣʠʥʠʡ. ɼʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʵʪʦʡ ʤʳʩʣʠ ʩʣʫʞʘʪ 

ʦʙʨʘʟʮʳ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʬʦʨʤ: ʥʘʧʨʠʤʝʨ, ʩʪʦʣʦʚ ʩ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʚʝʨʭʥʝʡ ʧʦʚʝʨʭʥʦʩʪʴʶ ï 

ʠʥʦʛʜʘ (ʥʘ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʠʟʦʙʨʘʞʝʥʠʠ ʢʦʥʪʫʨʘ ʦʙʲʝʢʪʘ) ʥʝʪʦʯʥʦʩʪʴ ʜʘʝʪ ʪʦʯʢʫ ʩʭʦʜʘ ʧʦ ʧʨʘʚʠʣʘʤ 

ʧʝʨʩʧʝʢʪʠʚʳ, ʠʥʦʛʜʘ ʪʦʯʥʦ ʧʘʨʘʣʣʝʣʴʥʳʤʠ ʣʠʥʠʷʤʠ, ʠʥʦʛʜʘ ʪʦʯʢʫ ʩʭʦʜʘ ʣʠʥʠʡ ʚʧʝʨʝʜʠ ʢʘʨʪʠʥʳ. 

ʇʨʠʚʝʜʝʥʥʳʭ ʧʨʠʤʝʨʦʚ, ʥʘʤ ʢʘʞʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ, ʯʪʦʙʳ ʨʘʩʩʝʷʪʴ ʥʘʜʫʤʘʥʥʦʩʪʴ ʠ ʥʘʚʷʟʘʥʥʦʩʪʴ ʠʜʝʠ ʦ 

ʩʫʱʝʩʪʚʦʚʘʥʠʠ çʦʙʨʘʪʥʦʡ ʧʝʨʩʧʝʢʪʠʚʳè, ʢʘʢ ʩʧʦʩʦʙʘ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦʜʯʠʥʷʶʱʝʛʦʩʷ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. ʊʦʛʜʘʰʥʠʝ ʠʩʢʘʞʝʥʠʷ ʩʚʦʜʠʣʠʩʴ ʢ ʪʦʤʫ, ʯʪʦʙʳ ʚʩʝʤʠ ʚʦʟʤʦʞʥʳʤʠ ʩʨʝʜʩʪʚʘʤʠ ʚʦʧʣʦʪʠʪʴ 

ʟʘʜʫʤʘʥʥʫʶ ʠʜʝʶè [4]. 

ɺ 1941 ʛ. ɼʤʠʪʨʠʡ ʀʚʘʥʦʚʠʯ ʧʦʜʚʦʜʠʪ ʠʪʦʛʠ ʘʥʘʣʠʟʘ ʜʨʝʚʥʝʨʫʩʩʢʦʡ ʠʢʦʥʦʧʠʩʠ, ʧʨʦʩʣʝʞʠʚʘʷ çʧʫʪʴ ʧʦ 

ʢʦʪʦʨʦʤʫ ʰʣʠ ʩʪʘʨʳʝ ʤʘʩʪʝʨʘ, ï ʧʫʪʴ ʧʦʩʪʝʧʝʥʥʦʛʦ ʧʨʦʛʨʝʩʩʘè ʟʘ ʧʝʨʠʦʜ XIïXVII  ʚʚ. ʠ ʧʦʢʘʟʳʚʘʷ 

ʩʘʤʦʙʳʪʥʦʩʪʴ ʵʪʦʛʦ ʧʫʪʠ ʩ ʫʯʝʪʦʤ ʚʣʠʷʥʠʷ ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʢʘʥʦʥʦʚ ʚ ʨʝʣʠʛʠʦʟʥʦʡ ʞʠʚʦʧʠʩʠ. ɺ 

ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʧʨʦʬʝʩʩʦʨ ɼ. ʀ. ʂʘʨʛʠʥ ʫʛʣʫʙʣʷʝʪ ʠ ʨʘʩʰʠʨʷʝʪ ʩʚʦʡ ʘʥʘʣʠʟ ʜʨʝʚʥʝʨʫʩʩʢʦʛʦ ʠʩʢʫʩʩʪʚʘ ʠ 

ʚ 1947 ʛ. ʚʳʥʦʩʠʪ ʨʝʟʫʣʴʪʘʪʳ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʦʙʩʫʞʜʝʥʠʝ ʫʯʝʥʳʭ, ʚʳʩʪʫʧʘʷ ʩ ʜʦʢʣʘʜʦʤ ʥʘ ʝʞʝʛʦʜʥʦʡ 

ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʃʝʥʠʥʛʨʘʜʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʥʞʝʥʝʨʦʚ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ [5]. 

ʆʪʜʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʚʢʣʘʜ ʧʨʦʬʝʩʩʦʨʘ ɼ.ʀ. ʂʘʨʛʠʥʘ ʚ ʨʘʟʚʠʪʠʝ ʪʝʦʨʠʠ ʤʝʪʦʜʦʚ 

ʠʟʦʙʨʘʞʝʥʠʷ. ɼ.ʀ. ʂʘʨʛʠʥ ʧʦʩʚʷʱʘʝʪ 15 ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʝʦʨʠʠ ʧʘʨʘʣʣʝʣʴʥʳʭ ʧʨʦʝʢʮʠʡ, ʠ 6 

ʢʨʫʧʥʳʭ ʨʘʙʦʪ ï ʨʘʟʚʠʪʠʶ ʦʩʥʦʚ ʪʝʦʨʠʠ ʘʢʩʦʥʦʤʝʪʨʠʠ: ʦʩʥʦʚʥʦʡ ʪʝʦʨʝʤʝ ʧʨʦʝʮʠʨʦʚʘʥʠʷ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ 

ʧʨʘʚʠʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ ʟʥʘʯʝʥʠʝ ʵʪʠʭ ʨʘʙʦʪ, ʢʨʘʪʢʦ ʨʘʩʩʤʦʪʨʠʤ ʨʝʪʨʦʩʧʝʢʪʠʚʫ ʧʨʦʮʝʩʩʘ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʵʪʦʡ 

ʦʩʥʦʚʥʦʡ ʪʝʦʨʝʤʳ. 

ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ ʪʝʦʨʠʠ ʘʢʩʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʦʝʢʮʠʡ (ʢʘʢ ʠ ʜʨʫʛʠʭ ʤʝʪʦʜʦʚ 

ʠʟʦʙʨʘʞʝʥʠʷ) ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʘʧʧʘʨʘʪʘ ʧʨʦʝʮʠʨʦʚʘʥʠʷ ʧʨʠ ʟʘʜʘʥʥʦʤ ʦʙʲʝʢʪʝ ʧʨʦʝʮʠʨʦʚʘʥʠʷ 

(ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʦʙʨʘʟʝ) ʠ ʧʨʦʝʢʮʠʠ (ʧʣʦʩʢʦʤ ʦʙʨʘʟʝ) ʪʘʢ, ʯʪʦʙʳ ʧʣʦʩʢʠʡ ʦʙʨʘʟ ʷʚʣʷʣʩʷ ʠʟʦʙʨʘʞʝʥʠʝʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʘ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʤʦʞʝʪ ʣʠ ʜʘʥʥʘʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ D ʩ ʦʪʥʝʩʝʥʥʳʤ ʢ ʥʝʡ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʂ ʠʤʝʪʴ ʜʘʥʥʦʝ ʠʟʦʙʨʘʞʝʥʠʝ D', ʩʚʷʟʘʥʥʦʝ ʩ ʧʣʦʩʢʠʤ ʦʙʨʘʟʦʤ ʂ'? ʏʪʦ ʥʘ ʵʪʦʤ 

ʠʟʦʙʨʘʞʝʥʠʠ ʤʦʞʥʦ ʚʟʷʪʴ ʧʨʦʠʟʚʦʣʴʥʦ, ʘ ʯʪʦ ʥʝʪ? ʇʨʠʯʝʤ ʥʘ ʵʪʠ ʚʦʧʨʦʩʳ ʜʦʩʪʘʪʦʯʥʦ ʦʪʚʝʪʠʪʴ ʪʦʣʴʢʦ ʜʣʷ 

ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ. ʕʪʠ ʧʨʦʙʣʝʤʳ ʧʨʠʚʣʝʢʘʣʠ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʛʝʦʤʝʪʨʦʚ XIX  ʚ. ʊʝʦʨʝʤʘ, ʦʪʚʝʯʘʶʱʘʷ 

ʥʘ ʧʦʩʪʘʚʣʝʥʥʳʝ ʚʦʧʨʦʩʳ, ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ ʦʩʥʦʚʥʦʡ ʪʝʦʨʝʤʳ. ɺʧʝʨʚʳʝ ʜʣʷ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʘʢʩʦʥʦʤʝʪʨʠʠ ʦʥʘ 

ʙʳʣʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʙʝʟ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʥʝʤʝʮʢʠʤ ʫʯʝʥʳʤ ʂʘʨʣʦʤ ʌʨʠʜʨʠʭʦʤ ɻʘʫʩʩʦʤ (1777ï1855). ɼʣʷ 

ʦʙʱʝʛʦ ʩʣʫʯʘʷ ʧʘʨʘʣʣʝʣʴʥʦʡ ʘʢʩʦʥʦʤʝʪʨʠʠ ʦʩʥʦʚʥʫʶ ʪʝʦʨʝʤʫ ʜʦʢʘʟʘʣ ʧʨʦʬʝʩʩʦʨ ɸʢʘʜʝʤʠʠ ʠʩʢʫʩʩʪʚʘ ʠ 

ʉʪʨʦʠʪʝʣʴʥʦʡ ʘʢʘʜʝʤʠʠ ʚ ɹʝʨʣʠʥʝ ʂʘʨʣ ʇʦʣʴʢʝ (1810ï1877), ʥʦ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʵʪʦʡ ʪʝʦʨʝʤʳ, ʜʘʥʥʦʝ, ʥʦ ʥʝ 

ʦʧʫʙʣʠʢʦʚʘʥʥʦʝ ʩʘʤʠʤ ʂ. ʇʦʣʴʢʝ, ʧʨʠ ʝʝ ʧʨʦʩʪʦʤ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤ ʩʦʜʝʨʞʘʥʠʠ ʙʳʣʦ ʩʣʦʞʥʳʤ [6]. ʕʪʦ 

ʧʦʜʪʦʣʢʥʫʣʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʛʝʦʤʝʪʨʦʚ ʠʩʢʘʪʴ ʩʥʘʯʘʣʘ ʘʥʘʣʦʛʠʯʥʦʝ, ʘ ʟʘʪʝʤ ʙʦʣʝʝ ʧʨʦʩʪʦʝ ʨʝʰʝʥʠʝ 

ʧʨʦʙʣʝʤʳ. ʆʩʥʦʚʥʦʡ ʪʝʦʨʝʤʝ ʠ ʝʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʫ ʙʳʣʠ ʧʦʩʚʷʱʝʥʳ ʨʘʙʦʪʳ ʥʝʤʝʮʢʦʛʦ ʛʝʦʤʝʪʨʘ ɻ.ɸ. ʐʚʘʨʮʘ 

(1843-1921), ʦʙʦʙʱʠʚʰʝʛʦ ʪʝʦʨʝʤʫ ʇʦʣʴʢʝ ʩ ʤʝʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʥʘ ʘʬʬʠʥʥʫʶ, ʫʯʝʥʦʛʦ 

ʌ.ʐʫʨʘ (1856-1932), ʧʨʠʜʘʚʰʝʛʦ ʪʝʦʨʝʤʝ ʇʦʣʴʢʝ-ʐʚʘʨʮʘ ʧʨʦʝʢʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ, ʘʚʩʪʨʠʡʩʢʦʛʦ ʛʝʦʤʝʪʨʘ ʕ. 

ʂʨʫʧʧʘ, ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʠʣ ʪʝʦʨʝʤʫ ʇʦʣʴʢʝïʐʚʘʨʮʘ ʜʣʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʩʧʦʩʦʙʘ ʧʨʦʝʮʠʨʦʚʘʥʠʷ. ʄʥʦʛʠʝ 

ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʫʯʝʥʳʝ ʪʘʢʞʝ ʟʘʥʠʤʘʣʠʩʴ ʧʨʦʙʣʝʤʦʡ ʦʩʥʦʚʥʦʡ ʪʝʦʨʝʤʳ: ɺ. ʉʘʭʘʨʢʦʚʘ, ɸ.ʂ. ɺʣʘʩʦʚʘ (1868-

1922), ʅ.ɸ. ʈʳʥʠʥʘ (1877-1942), ɺ.ɸ. ɿʝʣʝʥʠʥʘ, ʅ.ɸ. ɻʣʘʛʦʣʝʚʘ (1888-1945), ɹ.ʅ. ʅʠʢʦʣʘʝʚʘ (1869-1946), 

ʅ.ʌ. ʏʝʪʚʝʨʫʭʠʥ (1891-1974) ʠ ʜʨʫʛʠʝ. 

ʇʨʦʬʝʩʩʦʨ ɼ. ʀ. ʂʘʨʛʠʥ  ʚ ʩʚʦʠʭ ʨʘʙʦʪʘʭ ʪʘʢʞʝ ʫʜʝʣʠʣ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʨʘʩʩʤʦʪʨʝʥʠʶ ʪʝʦʨʝʤʳ 

ʇʦʣʴʢʝïʐʚʘʨʮʘ, ʫʢʘʟʘʚ, ʯʪʦ ʧʨʘʚʠʣʴʥʦʝ ʧʦʥʠʤʘʥʠʝ ʪʝʦʨʝʤʳ ʦʧʨʝʜʝʣʷʝʪ ʣʦʛʠʯʝʩʢʫʶ ʟʘʚʝʨʰʝʥʥʦʩʪʴ ʚʩʝʡ 

ʪʝʦʨʠʠ ʘʢʩʦʥʦʤʝʪʨʠʠ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʵʪʦʛʦ ʤʝʪʦʜʘ ʠʟʦʙʨʘʞʝʥʠʷ. ʅʘʯʘʣʦ 
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ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʧʦʣʦʞʠʣʠ ʨʘʙʦʪʳ çʆ ʥʘʠʚʳʛʦʜʥʝʡʰʝʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʘʢʩʦʥʦʤʝʪʨʠʯʝʩʢʠʭ 

ʦʩʝʡè ʠ çɺʳʙʦʨ ʥʘʠʚʳʛʦʜʥʝʡʰʠʭ ʘʢʩʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʦʝʢʮʠʡè. ɺ ʵʪʠʭ ʨʘʙʦʪʘʭ ɼ.ʀ. ʂʘʨʛʠʥ ʠʩʩʣʝʜʫʝʪ 

ʥʘʠʙʦʣʝʝ ʧʨʠʤʝʥʷʝʤʳʝ ʚʠʜʳ ʘʢʩʦʥʦʤʝʪʨʠʠ, ʘ ʪʘʢʞʝ ʜʘʝʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʩʫʱʝʩʪʚʦʚʘʚʰʝʛʦ ʚ ʪʦ ʚʨʝʤʷ ʩʪʘʥʜʘʨʪʘ ʆʉʊ/ɺʂʉ 7534 çʏʝʨʪʝʞʠ ʚ ʤʘʰʠʥʦʩʪʨʦʝʥʠʠè. ɺ ʧʦʩʣʝʜʫʶʱʝʡ ʨʘʙʦʪʝ 

çʕʣʝʤʝʥʪʘʨʥʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʪʝʦʨʝʤʳ Pohlkeè ɼʤʠʪʨʠʡ ʀʚʘʥʦʚʠʯ ʜʘʝʪ ʦʯʝʥʴ ʧʨʦʩʪʦʝ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ 

ʪʝʦʨʝʤʳ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʢʫʨʩʝ ʵʣʝʤʝʥʪʘʨʥʦʡ ʛʝʦʤʝʪʨʠʠ. ɸʚʪʦʨ ʩʪʝʨʝʦʤʝʪʨʠʯʝʩʢʫʶ ʟʘʜʘʯʫ ʩʚʦʜʠʪ ʢ ʨʝʰʝʥʠʶ 

ʧʣʘʥʠʤʝʪʨʠʯʝʩʢʦʡ, ʧʨʠ ʵʪʦʤ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʪʨʠ ʩʧʦʩʦʙʘ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ: ʜʚʘ ʪʦʯʥʳʭ ʠ ʦʜʠʥ 

ʧʨʠʙʣʠʞʝʥʥʳʡ (ʛʨʘʬʠʯʝʩʢʠʤ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʩʧʦʩʦʙʘʤʠ). ɺ 1939 ʛʦʜʫ ʥʘ ʝʞʝʛʦʜʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʃʀʀɾʊʘ ʂʘʨʛʠʥ ʩʨʝʜʠ ʜʨʫʛʠʭ ʚʦʧʨʦʩʦʚ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ ʩʦʦʙʱʘʝʪ ʫʯʝʥʦʤʫ 

ʩʦʙʨʘʥʠʶ ʦ ʩʚʦʝʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʝ ʪʝʦʨʝʤʳ ʇʦʣʴʢʝ [7]. 

ɺ ʜʨʫʛʦʡ ʩʚʦʝʡ ʨʘʙʦʪʝ çʆʙ ʦʩʥʦʚʘʥʠʷʭ ʘʢʩʦʥʦʤʝʪʨʠʠè ʘʚʪʦʨ ʧʦʢʘʟʳʚʘʝʪ ʠʩʪʠʥʥʫʶ ʧʨʠʨʦʜʫ ʦʩʥʦʚʥʦʡ 

ʪʝʦʨʝʤʳ ʠ ʧʨʝʜʫʧʨʝʞʜʘʝʪ ʦʪ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʝʸ ʪʨʘʢʪʦʚʘʥʠʷ, ʠʩʩʣʝʜʫʝʪ ʦʩʥʦʚʘʥʠʷ ʘʢʩʦʥʦʤʝʪʨʠʠ, ʦʧʨʝʜʝʣʷʷ 

ʵʣʝʤʝʥʪʳ ʧʨʦʝʮʠʨʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʘʚʪʦʨ ʜʘʝʪ ʥʦʚʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ. ʇʦʜʚʦʜʷ ʠʪʦʛʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʝʦʨʠʠ ʘʢʩʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʦʝʢʮʠʡ, ʧʨʦʬʝʩʩʦʨ ɼ.ʀ. ʂʘʨʛʠʥ ʚ 1944 ʛ. ʟʘʚʝʨʰʘʝʪ ʩʚʦʡ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʡ ʪʨʫʜ çʆʩʥʦʚʘʥʠʷ ʘʢʩʦʥʦʤʝʪʨʠʠ (ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʘʢʩʦʥʦʤʝʪʨʠʷ)è, ʛʜʝ ʫʛʣʫʙʣʝʥʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʩʫʱʥʦʩʪʴ ʦʩʥʦʚʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʘʢʩʦʥʦʤʝʪʨʠʠ, ʠʩʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʘʢʩʦʥʦʤʝʪʨʠʯʝʩʢʦʛʦ ʧʨʦʝʮʠʨʦʚʘʥʠʷ (ʛʨʘʬʠʯʝʩʢʠʤ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ), ʢʘʢ ʜʣʷ ʢʦʩʦʫʛʦʣʴʥʦʡ, ʪʘʢ ʠ 

ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʘʢʩʦʥʦʤʝʪʨʠʠ, ʦʧʨʝʜʝʣʷʝʪ ʧʨʝʜʝʣʳ ʠʟʤʝʥʝʥʠʷ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʥʘʠʙʦʣʝʝ ʚʳʛʦʜʥʳʝ 

ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʣʫʯʘʝʚ ʘʢʩʦʥʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʦʝʢʮʠʠ. ʀ ʚ ʵʪʦʡ ʨʘʙʦʪʝ ʦʩʥʦʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʪʝʦʨʝʤʘ ʇʦʣʴʢʝïʐʚʘʨʮʘ. ʇʨʦʬʝʩʩʦʨ ʂʘʨʛʠʥ ʥʝ ʪʦʣʴʢʦ ʧʨʝʜʣʘʛʘʝʪ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦ ʵʪʦʡ ʪʝʦʨʝʤʳ, ʥʦ 

ʠ ʘʥʘʣʠʟʠʨʫʝʪ ʚʩʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʫ ʚʝʜʫʱʠʭ ʨʦʩʩʠʡʩʢʠʭ ʛʝʦʤʝʪʨʦʚ ʪʨʘʢʪʦʚʢʠ ʵʪʦʡ ʪʝʦʨʝʤʳ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʚ 

ʦʪʜʝʣʴʥʦʡ ʛʣʘʚʝ ʨʝʣʴʝʬʥʫʶ ʘʢʩʦʥʦʤʝʪʨʠʶ ʢʘʢ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʨʝʣʴʝʬʥʦʡ ʧʝʨʩʧʝʢʪʠʚʳ, ʘʚʪʦʨ ʬʦʨʤʫʣʠʨʫʝʪ 

ʦʩʥʦʚʥʫʶ ʪʝʦʨʝʤʫ, ʠʟ ʢʦʪʦʨʦʡ ʢʘʢ ʯʘʩʪʥʳʡ ʩʣʫʯʘʡ ʚʳʪʝʢʘʝʪ ʠ ʪʝʦʨʝʤʘ ʇʦʣʴʢʝïʐʚʘʨʮʘ: çʃʶʙʦʡ ʟʘʜʘʥʥʳʡ 

ʪʝʪʨʘʵʜʨ ʤʦʞʥʦ ʩʧʨʦʝʮʠʨʦʚʘʪʴ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʪʘʢ, ʯʪʦ ʦʥ ʜʘʩʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʬʠʛʫʨʫ, ʧʦʜʦʙʥʫʶ 

ʚʩʷʢʦʤʫ ʜʨʫʛʦʤʫ ʜʘʥʥʦʤʫ ʪʝʪʨʘʵʜʨʫè [8, ʣ. 30ï35]. ʈʘʟʨʘʙʘʪʳʚʘʷ ʧʨʦʙʣʝʤʳ ʥʘʛʣʷʜʥʦʩʪʠ ʘʢʩʦʥʦʤʝʪʨʠʠ, 

ɼʤʠʪʨʠʡ ʀʚʘʥʦʚʠʯ ʚ 1945 ʛʦʜʫ ʜʦʧʦʣʥʷʝʪ ʪʨʫʜ ʛʣʘʚʦʡ ʦʙ ʦʪʨʘʞʝʥʠʷʭ ʦʙʲʝʢʪʦʚ, ʠʟʦʙʨʘʞʸʥʥʳʭ ʚ 

ʘʢʩʦʥʦʤʝʪʨʠʠ, ʚ ʟʝʨʢʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ [8, ʣ. 200ï205]. 

ɿʘʥʠʤʘʷʩʴ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʦʙʱʠʭ ʚʦʧʨʦʩʦʚ ʪʝʦʨʠʠ ʧʨʦʝʮʠʨʦʚʘʥʠʷ, ʧʨʦʬʝʩʩʦʨ ʂʘʨʛʠʥ ʨʝʰʘʝʪ ʟʘʜʘʯʫ ʦ 

ʪʦʤ, ʢʘʢʘʷ ʞʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʪʝʦʨʝʤʘ ʣʝʞʠʪ ʚ ʦʩʥʦʚʘʥʠʠ ʵʪʦʡ ʪʝʦʨʠʠ. ɺ 1945 ʛ. ʦʥ ʦʪʚʝʯʘʝʪ ʥʘ ʵʪʦʪ ʚʦʧʨʦʩ, 

ʟʘʚʝʨʰʘʷ ʩʚʦʸ ʦʩʥʦʚʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ çʆʩʥʦʚʥʘʷ ʪʝʦʨʝʤʘ ʧʨʦʝʮʠʨʦʚʘʥʠʷè. ʋʛʣʫʙʣʷʷ ʚʳʚʦʜʳ ʠʟ 

ʧʨʝʜʳʜʫʱʠʭ ʨʘʙʦʪ, ʘʚʪʦʨ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʦʙʱʠʡ ʩʣʫʯʘʡ ʧʨʦʝʮʠʨʦʚʘʥʠʷ, ʘ ʠʤʝʥʥʦ ʩʣʫʯʘʡ ʨʝʣʴʝʬʥʳʭ 

ʢʦʥʠʯʝʩʢʠʭ (ʮʝʥʪʨʘʣʴʥʳʭ) ʧʨʦʝʢʮʠʡ. ʇʦʣʫʯʠʚ ʦʙʱʫʶ ʪʝʦʨʝʤʫ ʜʣʷ ʵʪʦʛʦ ʩʣʫʯʘʷ, ɼ.ʀ. ʂʘʨʛʠʥ  ʧʝʨʝʭʦʜʠʪ ʢ 

ʨʘʩʩʤʦʪʨʝʥʠʶ ʧʨʠʣʦʞʝʥʠʡ ʝʝ ʢ ʯʘʩʪʥʳʤ ʩʣʫʯʘʷʤ ʧʨʦʝʮʠʨʦʚʘʥʠʷ. ɺ ʩʪʨʦʡʥʦʡ ʩʠʩʪʝʤʝ ʣʝʛʢʦ ʧʦʣʫʯʘʝʪʩʷ ʮʝʧʴ 

ʨʘʟʣʠʯʥʳʭ ʦʩʥʦʚʥʳʭ ʪʝʦʨʝʤ ʜʣʷ ʧʝʨʩʧʝʢʪʠʚʳ ʠ ʘʢʩʦʥʦʤʝʪʨʠʠ. ɺ ʧʨʦʮʝʩʩʝ ʚʳʚʦʜʘ ʦʩʥʦʚʥʦʡ ʪʝʦʨʝʤʳ ʛʝʦʤʝʪʨ 

ʥʝʩʢʦʣʴʢʦ ʨʘʩʰʠʨʷʝʪ ʩʚʝʜʝʥʠʷ ʠʟ ʧʨʦʝʢʪʠʚʥʦʡ ʛʝʦʤʝʪʨʠʠ, ʜʦʢʘʟʘʚ ʥʝʩʢʦʣʴʢʦ ʪʝʦʨʝʤ, ʚʳʪʝʢʘʶʱʠʭ ʠʟ ʫʞʝ 

ʠʟʚʝʩʪʥʳʭ ʧʦʣʦʞʝʥʠʡ (ʪʝʦʨʝʤʳ ʏʝʚʳ, ʪʝʦʨʝʤʳ ɼʝʟʘʨʛʘ). ʎʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʚ ʵʪʦʡ ʨʘʙʦʪʝ ʟʘʥʠʤʘʝʪ ʦʙʱʘʷ 

ʦʩʥʦʚʥʘʷ ʪʝʦʨʝʤʘ ʧʨʦʝʮʠʨʦʚʘʥʠʷ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʘʷ ʠ ʜʦʢʘʟʘʥʥʘʷ ɼ. ʀ. ʂʘʨʛʠʥʳʤ: çʀʟ ʚʩʝʭ 

ʤʥʦʛʦʛʨʘʥʥʠʢʦʚ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʜʚʘ ʪʝʪʨʘʵʜʨʘ ʧʨʦʠʟʚʦʣʴʥʦʡ ʬʦʨʤʳ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʦʜʠʥ ʜʣʷ ʜʨʫʛʦʛʦ 

ʮʝʥʪʨʘʣʴʥʦʡ ʧʨʦʝʢʮʠʝʡè [9, ʣ. 36.]. ɺ 1946ï1948ʛʛ. ɼʤʠʪʨʠʡ ʀʚʘʥʦʚʠʯ ʚʳʩʪʫʧʘʝʪ ʥʘ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ 

ʢʦʥʬʝʨʝʥʮʠʷʭ ʃʀʀɾʊʘ ʩ ʜʦʢʣʘʜʘʤʠ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʥʦʚʥʦʡ ʪʝʦʨʝʤʳ ʧʨʦʝʮʠʨʦʚʘʥʠʷ [10, 11]. 

ʂʘʞʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ ʪʘʢʞʝ ʫʧʦʤʷʥʫʪʴ ʦ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʤʝʪʦʜʦʚ ʥʘʛʣʷʜʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ 

ʧʨʦʬʝʩʩʦʨʦʤ ʂʘʨʛʠʥʳʤ. ɹʦʣʴʰʦʡ ʦʧʳʪ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʘʙʦʪʳ (1905ï1929), ʘ ʪʘʢʞʝ ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ (ʩ 1907) ʫʢʨʝʧʣʷʶʪ ʧʨʦʬʝʩʩʦʨʘ ʚ ʤʳʩʣʠ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʦʙʫʯʝʥʠʠ ʥʘʛʣʷʜʥʳʭ ʤʝʪʦʜʦʚ ʠʟʦʙʨʘʞʝʥʠʷ: ʧʝʨʩʧʝʢʪʠʚʳ ʠ ʦʩʦʙʝʥʥʦ ʘʢʩʦʥʦʤʝʪʨʠʠ. ʕʪʠ 

ʤʝʪʦʜʳ, ʧʦ ʤʥʝʥʠʶ ʫʯʝʥʦʛʦ, ʧʦʟʚʦʣʷʶʪ ʫʯʘʱʠʤʩʷ, ʨʘʙʦʯʠʤ ʠ ʠʥʞʝʥʝʨʘʤ ʨʘʟʚʠʚʘʪʴ ʘʙʩʪʨʘʢʪʥʦʝ ʤʳʰʣʝʥʠʝ 

ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʣʷ ʩʦʟʥʘʪʝʣʴʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʠ ʯʪʝʥʠʷ ʵʩʢʠʟʦʚ ʠ ʯʝʨʪʝʞʝʡ. ɺʦ ʤʥʦʛʠʭ 

ʪʨʫʜʘʭ ʂʘʨʛʠʥʘ, ʚʳʧʦʣʥʝʥʥʘʷ ʘʚʪʦʨʦʤ ʘʢʩʦʥʦʤʝʪʨʠʷ, ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʠ ʦʙʲʷʩʥʝʥʠʠ ʜʦʩʪʘʪʦʯʥʦ ʩʣʦʞʥʳʭ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʣʦʞʝʥʠʡ. ʗʨʢʠʤ ʧʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʨʠʤʝʥʝʥʠʝ ʘʢʩʦʥʦʤʝʪʨʠʠ ʚ ʢʦʤʤʝʥʪʘʨʠʷʭ 

ʫʯʝʥʦʛʦ ʢ ʧʝʨʚʦʤʫ ʠʟʜʘʥʠʶ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʢʥʠʛʠ ɻ. ʄʦʥʞʘ (1746ï1818) ʧʦ ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ 

çGeometrie Descriptiveè (1947). ɺ ʵʪʦʡ ʨʘʙʦʪʝ ɼ.ʀ. ʂʘʨʛʠʥ ʥʘʛʣʷʜʥʦ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʣ ʛʣʫʙʦʢʦʝ ʜʣʷ ʝʛʦ 

ʚʨʝʤʝʥʠ ʟʘʤʝʯʘʥʠʝ ʄʦʥʞʘ, ʯʪʦ ʣʶʙʘʷ ʦʧʝʨʘʮʠʷ ʚ ʘʥʘʣʠʟʝ (ʘʣʛʝʙʨʝ) ʤʦʞʝʪ ʙʳʪʴ ʦʪʨʘʞʝʥʘ ʤʝʪʦʜʘʤʠ 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ çʀʅʅʆɺɸʎʀʆʅʅɸʗ ʅɸʋʂɸè ISSN 2410-6070  ˉ 4/2015 

23 

ʥʘʯʝʨʪʘʪʝʣʴʥʦʡ ʛʝʦʤʝʪʨʠʠ, ʧʨʠ ʨʝʰʝʥʠʠ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ ʩ ʪʨʝʤʷ ʥʝʠʟʚʝʩʪʥʳʤʠ. ɼʤʠʪʨʠʡ 

ʀʚʘʥʦʚʠʯ ʧʨʝʜʩʪʘʚʠʣ ʵʪʠ ʫʨʘʚʥʝʥʠʷ ʧʣʦʩʢʦʩʪʷʤʠ ʚ ʘʢʩʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʦʝʢʮʠʷʭ, ʘ ʨʝʰʝʥʠʝ ʩʠʩʪʝʤʳ 

ʫʨʘʚʥʝʥʠʡ ʩʚʝʣ ʢ ʦʪʳʩʢʘʥʠʶ ʪʦʯʢʠ ʧʝʨʝʩʝʯʝʥʠʷ ʵʪʠʭ ʧʣʦʩʢʦʩʪʝʡ. 

ʀʟʫʯʝʥʠʝ ʥʘʫʯʥʦʛʦ ʥʘʩʣʝʜʠʷ ʧʨʦʬʝʩʩʦʨʘ ɼ. ʀ. ʂʘʨʛʠʥʘ ʠ ʩʝʛʦʜʥʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʝ ʪʦʣʴʢʦ ʠʩʪʦʨʠʯʝʩʢʠʡ 

ʠʥʪʝʨʝʩ, ʥʦ ʠ ʜʘʝʪ ʤʘʪʝʨʠʘʣ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʧʦʥʠʤʘʥʠʷ ʪʝʦʨʠʠ ʤʝʪʦʜʦʚ ʠʟʦʙʨʘʞʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʘʢʩʦʥʦʤʝʪʨʠʯʝʩʢʠʭ ʧʨʦʝʢʮʠʡ, ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʠʥʞʝʥʝʨʥʦʡ ʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʛʨʘʬʠʢʝ. 
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ʘʩʧʠʨʘʥʪ; ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ 

ʇʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʊʫʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʊʫʣʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʈɸʉʐʀʈɽʅʅɸʗ ʄʆɼɽʃʔ ʉʃʆɾʅʆʉʊʀ ʂʆʅʉʊʈʋʂʊʀɺʅʆɻʆ ʕʃɽʄɽʅʊɸ 

ʕʃɽʂʊʈʆʅʅʆʁ ʄʆɼɽʃʀ ʀɿɼɽʃʀʗ 

 

ɸʥʥʦʪʘʮʠʷ 

ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʚʦʧʨʦʩʫ ʦʮʝʥʢʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʣʦʞʥʦʩʪʠ ʠʟʜʝʣʠʡ 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʧʦ ʨʘʩʰʠʨʝʥʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʤʦʜʝʣʠ. ʇʨʝʜʩʪʘʚʣʝʥ ʩʧʦʩʦʙ ʫʯʸʪʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʚ ʤʦʜʝʣʠ ʦʮʝʥʢʠ ʩʣʦʞʥʦʩʪʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʊʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʠʟʜʝʣʠʷ, ʢʦʥʩʪʨʫʢʪʠʚʥʘʷ ʩʣʦʞʥʦʩʪʴ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʣʦʞʥʦʩʪʴ, ʧʦʜʛʦʪʦʚʢʘ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠʟʜʝʣʠʡ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʣʦʞʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʧʘʨʘʤʝʪʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʠʟʜʝʣʠʷ. ʆʙʱʠʡ ʧʦʜʭʦʜ ʢ ʦʮʝʥʢʝ ʩʣʦʞʥʦʩʪʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʘʥʘʣʠʟʝ 

ʛʝʦʤʝʪʨʠʠ ʜʝʪʘʣʠ. ʉʣʦʞʥʦʩʪʴ ʢʘʞʜʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ, ʚʭʦʜʷʱʝʛʦ ʚ ʜʝʪʘʣʴ, ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʠʧʝ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ, ʩʧʦʩʦʙʝ ʝʛʦ ʧʦʣʫʯʝʥʠʷ ʠ ʧʘʨʘʤʝʪʨʘʭ ʧʨʠʤʝʥʷʝʤʳʭ ʦʧʝʨʘʮʠʡ. 
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ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ 3D-ʤʦʜʝʣʠ ʜʝʪʘʣʴ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʢʘʢ ʤʥʦʞʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʝʡ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʥʘʙʦʨʦʤ ʩʚʦʠʭ ʧʘʨʘʤʝʪʨʦʚ: ʚʠʜ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʜʦʧʫʩʢ, ʰʝʨʦʭʦʚʘʪʦʩʪʴ, ʢʚʘʣʠʪʝʪ, 

ʧʣʦʱʘʜʴ [1]. ʀʤʝʥʥʦ ʧʦʚʝʨʭʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʝʡʰʠʤ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʵʣʝʤʝʥʪʦʤ. ʇʦʜ ʚʠʜʦʤ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʥʠʤʘʝʪʩʷ ʚʠʜ ʦʙʨʘʟʫʶʱʝʡ ʝʸ ʧʦʚʝʨʭʥʦʩʪʠ. ɻʣʘʚʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʧʣʦʩʢʦʩʪʴ ʠ ʮʠʣʠʥʜʨ, 

ʨʝʞʝ ʚʩʪʨʝʯʘʶʪʩʷ ʢʦʥʫʩ, ʧʨʠʟʤʘ, ʩʬʝʨʘ ʠ ʜʨ. ʆʙʦʙʱʸʥʥʦ ʵʪʠ ʚʠʜʳ ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʢ ʪʨʸʤ ʢʘʪʝʛʦʨʠʷʤ: 

ʥʫʣʝʚʦʡ, ʦʜʠʥʘʨʥʦʡ ʠ ʜʚʦʡʥʦʡ ʢʨʠʚʠʟʥʳ. ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʜʦʧʫʩʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʵʣʝʤʝʥʪʘʤ, ʘ ʥʝ ʧʨʝʜʝʣʦʚ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʠʭ ʨʘʟʤʝʨʦʚ: 

ʩʦʦʩʥʦʩʪʴ, ʧʘʨʘʣʣʝʣʴʥʦʩʪʴ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʩʪʴ ʠ ʪ.ʜ. ʇʘʨʘʤʝʪʨʦʤ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʯʘʱʝ ʚʩʝʛʦ ʚʳʩʪʫʧʘʝʪ 

ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ ʧʨʦʬʠʣʷ (Ra), ʣʠʙʦ ʚʳʩʦʪʘ ʥʝʨʦʚʥʦʩʪʝʡ ʧʨʦʬʠʣʷ ʧʦ ʜʝʩʷʪʠ ʪʦʯʢʘʤ (Rz).  

ʂʚʘʣʠʪʝʪ ʦʧʨʝʜʝʣʷʝʪ ʚʝʣʠʯʠʥʫ ʜʦʧʫʩʢʘ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɼʣʷ ʦʮʝʥʢʠ ʩʣʦʞʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʠʟ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʦʩʪʘʪʦʯʥʦ ʦʜʥʦʛʦ ï ʚʠʜʘ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʥʦ ʩ ʜʦʧʦʣʥʝʥʠʝʤ ʚ ʚʠʜʝ ʢʦʣʠʯʝʩʪʚʘ ʩʤʝʞʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʕʪʦ ʜʝʣʘʝʪʩʷ ʠʟ-ʟʘ ʪʦʛʦ, ʯʪʦ 

ʩʣʦʞʥʦʩʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʠʤʝʝʪ ʚʳʩʦʢʠʡ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʧʨʠʦʨʠʪʝʪ, ʪ.ʝ. ʤʥʦʛʦʝ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, 

ʚ ʢʘʢʦʡ ʢʦʥʩʪʨʫʢʪʠʚʥʳʡ ʵʣʝʤʝʥʪ ʚʭʦʜʠʪ ʪʘ ʠʣʠ ʠʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ. ʆʜʥʘʢʦ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʣʦʞʥʦʩʪʠ ʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʦʞʝʪ ʙʳʪʴ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʇʨʠ ʪʘʢʦʤ 

ʧʦʜʭʦʜʝ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʢʦʥʩʪʨʫʢʮʠʷ ʜʝʪʘʣʠ, ʥʦ ʥʝʤʘʣʦʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʠ ʫʯʸʪ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʣʦʞʥʦʩʪʠ, ʪ.ʝ. ʤʝʨʳ ʪʨʫʜʦʟʘʪʨʘʪ ʧʦ ʠʟʛʦʪʦʚʣʝʥʠʶ ʜʝʪʘʣʠ [1]. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʯʴ ʠʜʸʪ ʦ 

ʧʦʢʘʟʘʪʝʣʝ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʣʦʞʥʦʩʪʠ, ʫʯʠʪʳʚʘʶʱʝʤ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʜʝʪʘʣʠ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʢʣʶʯʘʶʪ ʠʥʩʪʨʫʤʝʥʪʳ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʜʦʧʦʣʥʷʪʴ ʪʨʸʭʤʝʨʥʫʶ ʤʦʜʝʣʴ ʠʟʜʝʣʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ [2] (ʨʠʩʫʥʦʢ 1). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʵʪʘ 

ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠ ʧʨʠ ʦʮʝʥʢʝ ʩʣʦʞʥʦʩʪʠ ʠʟʜʝʣʠʷ, ʚʳʧʦʣʥʷʝʤʦʡ ʚ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤ 

ʨʝʞʠʤʝ. 

 
ʈʠʩʫʥʦʢ 1 ï ʇʘʥʝʣʴ çʕʣʝʤʝʥʪʳ ʦʬʦʨʤʣʝʥʠʷè (ʉɸʇʈ ʂʦʤʧʘʩ-3D) 

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʣʦʞʥʦʩʪʠ ʫʯʠʪʳʚʘʝʪ ʥʘʣʠʯʠʝ ʠ 

ʟʥʘʯʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʷʟʘʪʝʣʴʥʳʤ ʵʪʘʧʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʪʘʥʦʚʠʪʩʷ 

ʜʦʧʦʣʥʝʥʠʝ 3D-ʤʦʜʝʣʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʦʙʦʟʥʘʯʝʥʠʷʤʠ ï ʨʘʟʤʝʨʥʳʤʠ ʜʦʧʫʩʢʘʤʠ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ 

ʜʦʧʫʩʢʘʤʠ, ʘ ʪʘʢʞʝ ʦʪʤʝʪʢʘʤʠ ʦ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʝʡ. ʊʘʢʘʷ ʪʨʸʭʤʝʨʥʘʷ ʤʦʜʝʣʴ ʥʘʟʳʚʘʝʪʩʷ 

ʨʘʩʰʠʨʝʥʥʦʡ [3]. ʇʨʠʤʝʨ ʨʘʩʰʠʨʝʥʥʦʡ ʪʨʸʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2. 

 
ʈʠʩʫʥʦʢ 2 ï 3D-ʤʦʜʝʣʴ ʜʝʪʘʣʠ çɺʪʫʣʢʘè, ʚʳʧʦʣʥʝʥʥʘʷ c ʩʦʙʣʶʜʝʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ɻʆʉʊ 2.052-2006 

ʏʪʦʙʳ ʘʜʝʢʚʘʪʥʦ ʦʮʝʥʠʚʘʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʣʦʞʥʦʩʪʴ, ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʩʘʤ ʬʘʢʪ ʥʘʣʠʯʠʷ 

ʜʘʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʠ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʥʘ ʨʘʟʥʳʭ ʵʣʝʤʝʥʪʘʭ ʜʝʪʘʣʠ, ʥʦ ʠ ʢʦʥʢʨʝʪʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ. 

ʏʝʤ ʙʦʣʝʝ ʞʸʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʢ ʜʝʪʘʣʠ (ʢʘʢ ʚ ʧʣʘʥʝ ʜʦʧʫʩʢʦʚ, ʪʘʢ ʠ ʚ ʧʣʘʥʝ ʰʝʨʦʭʦʚʘʪʦʩʪʝʡ), 

ʪʝʤ ʪʨʫʜʥʝʝ ʵʪʫ ʜʝʪʘʣʴ ʠʟʛʦʪʦʚʠʪʴ, ʘ ʟʥʘʯʠʪ ʠ ʟʥʘʯʝʥʠʝ ʝʸ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʣʦʞʥʦʩʪʠ ʚʳʰʝ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʠ ʜʘʥʥʘʷ ʠʜʝʷ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʘʨʘʤʝʪʨʘʤ. ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʬʦʨʤʫʣ ʨʘʩʯʸʪʘ ʩʣʦʞʥʦʩʪʠ ʠ ʜʣʷ ʫʧʨʦʱʝʥʠʷ ʤʝʪʦʜʠʢʠ 

ʦʙʣʘʩʪʴ ʜʦʧʫʩʪʠʤʳʭ ʟʥʘʯʝʥʠʡ ʢʘʞʜʦʛʦ ʧʘʨʘʤʝʪʨʘ ʜʝʣʠʪʩʷ ʥʘ ʨʷʜ ʠʥʪʝʨʚʘʣʦʚ (ʢʣʘʩʩʦʚ), ʢʘʞʜʦʤʫ ʠʟ ʢʦʪʦʨʳʭ 

ʩʪʘʚʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʚʦʸ ʟʥʘʯʝʥʠʝ ʩʣʦʞʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ, ʯʪʦ ʩʣʦʞʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ ʥʝ 

ʤʝʥʷʝʪʩʷ ʧʨʠ ʚʘʨʠʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʚ ʨʘʤʢʘʭ ʢʘʞʜʦʡ ʛʨʫʧʧʳ. 

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʦʙʱʝʧʨʠʥʷʪʳʭ 14 ʢʣʘʩʩʦʚ ʰʝʨʦʭʦʚʘʪʦʩʪʠ (ʪʘʙʣʠʮʘ 1) ʠ 20 ʢʚʘʣʠʪʝʪʦʚ (ʪʘʙʣʠʮʘ 2) 

ʤʦʞʥʦ ʟʘʜʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʣʦʞʥʦʩʪʠ (ʩʪʦʣʙʮʳ CR ʠ CT). 
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ʊʘʙʣʠʮʘ 1. 

ʂʣʘʩʩʳ ʰʝʨʦʭʦʚʘʪʦʩʪʠ 

ʂʣʘʩʩ 
ɹʘʟʦʚʘʷ 

ʜʣʠʥʘ l, ʤʤ 
Ra, ʤʢʤ Rz, ʤʢʤ CR 

1 8,0 80; 63; 40 320; 250; 200; 160 0.5 

2 8,0 40; 32; 20 160; 125; 100; 80 0.7 

3 8,0 20;16,0;10,0 80; 63; 50; 40 0.8 

4 2,5 10,0;8,0;5,0 40; 32; 25; 20 0.9 

5 2,5 5,0; 4,0; 2,5 20; 16; 12,5; 10,0 1.0 

6 0,8 2,5; 2,0; 1,25 10,0; 8,0; 6,3 1.1 

7 0,8 1,25; 1,00; 0,63 6,3; 5,0, 4,0; 3,2 1.2 

8 0,8 0,63; 0,50; 0,32 3,2; 2,5; 2,0; 1,60 1.3 

9 0,25 0,32; 0,25; 0,160 1,60; 1,25; 1,00; 0,80 1.4 

10 0,25 0,160; 0,125; 0,080 0,80; 0,63; 0,50; 0,40 1.5 

11 0,25 0,080; 0,063; 0,040 0,40; 0,32; 0,25; 0,20 1.6 

12 0,25 0,040; 0,032; 0,020 0,20; 0,16; 0,125; 0,100 1.7 

13 0,08 0,020; 0,016; 0,010 0,100; 0,080; 0,063; 0,050 1.8 

14 0,08 0,010; 0,008 0,050; 0,040; 0,032 2.0 

ʊʘʙʣʠʮʘ 2 

ʂʚʘʣʠʪʝʪʳ ʪʦʯʥʦʩʪʠ 

ʂʚʘʣʠʪʝʪ 01 0 1 2 3 4 5 6 7 8 

CT 3 2.8 2.6 2.5 2.4 2.3 2.2 2.1 2.0 1.9 

ʂʚʘʣʠʪʝʪ 9 10 11 12 13 14 15 16 17 18 

CT 1.8 1.6 1.4 1.2 1.0 0.9 0.8 0.7 0.6 0.5 

ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʤʝʪʦʜʘ ʦʮʝʥʢʠ ʩʣʦʞʥʦʩʪʠ, ʜʘʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʫʯʠʪʳʚʘʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ʥʘʣʠʯʠʝ ʢʘʞʜʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ ʫʚʝʣʠʯʠʚʘʝʪ ʩʣʦʞʥʦʩʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʥʘ 

ʟʥʘʯʝʥʠʝ, ʚʳʙʨʘʥʥʦʝ ʧʦ ʪʘʙʣʠʮʝ. 
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ɻʜʝ Cʂʕ ï ʩʣʦʞʥʦʩʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʵʣʝʤʝʥʪʘ; 

Nd, Ng, Nr ï ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʤʝʨʥʳʭ ʜʦʧʫʩʢʦʚ, ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʜʦʧʫʩʢʦʚ ʠ ʫʢʘʟʘʥʠʡ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʚ ʜʘʥʥʦʤ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʤ ʵʣʝʤʝʥʪʝ; 

CT,d, CT,g, CR,r ï ʟʥʘʯʝʥʠʷ ʩʣʦʞʥʦʩʪʠ ʜʣʷ ʢʘʞʜʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ, ʚʟʷʪʳʝ ʠʟ ʪʘʙʣʠʮ 1 ʠ 2; 

Cʈɼ, Cɻɼ ʠ Cʐ ï ʙʘʟʦʚʳʝ ʟʥʘʯʝʥʠʷ ʩʣʦʞʥʦʩʪʠ ʨʘʟʤʝʨʥʦʛʦ ʜʦʧʫʩʢʘ, ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʜʦʧʫʩʢʘ ʠ ʰʝʨʦʭʦʚʘʪʦʩʪʠ 

(ʦʧʨʝʜʝʣʷʶʪʩʷ ʤʝʪʦʜʦʤ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ, ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢʠ ʧʨʠʥʷʪʳ ʟʥʘʯʝʥʠʷ 1.0, 3.0 ʠ 1.2 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʄʦʜʝʣʴ ʦʮʝʥʢʠ ʩʣʦʞʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʜʦʧʦʣʥʝʥʘ ʣʶʙʳʤʠ ʜʨʫʛʠʤʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, 

ʝʩʣʠ ʠʭ ʟʥʘʯʝʥʠʷ ʠʟʚʝʩʪʥʳ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʟʜʝʣʠʷ. ʇʨʠʥʮʠʧ ʫʯʸʪʘ ʦʩʪʘʸʪʩʷ ʥʝʠʟʤʝʥʥʳʤ 

ï ʨʘʟʜʝʣʝʥʠʝ ʩʧʝʢʪʨʘ ʟʥʘʯʝʥʠʡ ʥʘ ʢʣʘʩʩʳ ʠ ʧʨʠʩʚʦʝʥʠʝ ʢʘʞʜʦʤʫ ʢʣʘʩʩʫ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʠʟʤʝʥʝʥʠʷ ʩʣʦʞʥʦʩʪʠ. 

ʄʥʦʛʦʬʘʢʪʦʨʥʦʩʪʴ ʧʦʢʘʟʘʪʝʣʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʣʦʞʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʤʘʢʩʠʤʘʣʴʥʦ 

ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʚʘʪʴ ʩʣʦʞʥʦʩʪʴ ʠʟʜʝʣʠʷ ʥʘ ʵʪʘʧʘʭ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʧʦʜʛʦʪʦʚʢʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʫʯʘʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʦʮʝʥʢʠ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 
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ɽ.ɺ. ʂʦʙʟʝʚ 

ʄʘʛʠʩʪʨʘʥʪ 2-ʛʦ ʛʦʜʘ ʦʙʫʯʝʥʠʷ ʢʘʬʝʜʨʳ ʉʪʨʦʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ, ʠʟʜʝʣʠʡ ʠ ʢʦʥʩʪʨʫʢʮʠʡ 

ɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ɻ. ʐʫʭʦʚʘ 

ʛ. ɹʝʣʛʦʨʦʜ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

ʈɸʎʀʆʅɸʃʔʅʆɽ ʈɽʐɽʅʀɽ 

 

ɸʥʥʦʪʘʮʠʷ 

ʉʫʱʝʩʪʚʫʝʪ ʧʨʦʙʣʝʤʘ ʚʳʙʦʨʘ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʭ ʜʦʤʦʚ. 

ʆʜʥʦʚʨʝʤʝʥʥʦ ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʦʙʣʝʤʘ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʈʘʮʠʦʥʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ 

ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʤʝʥʝʥʠʝ ʩʦʣʦʤʝʥʥʳʭ ʙʣʦʢʦʚ, ʩʘʤʦʥʝʩʫʱʠʭ ʩʦʣʦʤʝʥʥʳʭ ʧʘʥʝʣʝʡ, ʠʟʛʦʪʘʚʣʠʚʘʝʤʳʭ ʥʘ ʦʩʥʦʚʝ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ï ʩʦʣʦʤʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʉʦʣʦʤʘ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʪʝʧʣʦʠʟʦʣʷʮʠʷ, ʩʪʝʥʦʚʳʝ ʢʦʥʩʪʨʫʢʮʠʠ. 

ʉʪʦʠʤʦʩʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʞʠʣʦʛʦ ʜʦʤʘ ʩʢʣʘʜʳʚʘʝʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʠʟ ʩʪʦʠʤʦʩʪʠ ʫʯʘʩʪʢʘ, ʩʪʦʠʤʦʩʪʠ 

ʧʦʜʚʦʜʘ ʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʟʘʪʨʘʪ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʘʤʦʛʦ ʜʦʤʘ. ɽʩʣʠ ʥʘ ʩʪʦʠʤʦʩʪʴ ʧʝʨʚʳʭ ʜʚʫʭ ʧʫʥʢʪʦʚ 

ʟʘʩʪʨʦʡʱʠʢ ʤʘʣʦ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ, ʪʦ ʩʪʦʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʫʞʝ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʚʳʙʨʘʥʥʦʛʦ ʧʨʦʝʢʪʘ 

ʠ ʩʪʨʦʡʤʘʪʝʨʠʘʣʦʚ. ʂʘʢ ʧʨʘʚʠʣʦ ʣʶʜʠ ʭʦʪʷʪ ʠʤʝʪʴ ʙʦʣʴʰʦʡ ʢʨʘʩʠʚʳʡ ʜʦʤ, ʢʦʪʦʨʳʡ ʧʨʦʩʣʫʞʠʪ ʜʦʣʛʦ ʠʤ, ʠʭ 

ʜʝʪʷʤ ʠ ʧʝʨʝʡʜʸʪ ʧʦ ʥʘʩʣʝʜʩʪʚʫ ʚʥʫʢʘʤ. ʅʦ ʯʘʩʪʦ ʥʘ ʩʪʘʜʠʠ ʚʳʙʦʨʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʝ 

ʦʢʘʟʳʚʘʶʪʩʷ ʜʦʣʞʥʦʛʦ ʚʥʠʤʘʥʠʷ ʩʣʝʜʫʶʱʝʤʫ ʤʦʤʝʥʪʫ ï ʚ ʦʙʳʯʥʳʭ ʜʦʤʘʭ ʙʦʣʝʝ 90% ʧʦʪʨʝʙʣʷʝʤʦʡ ʵʥʝʨʛʠʠ 

ʪʨʘʪʠʪʩʷ ʚ ʚʠʜʝ ʪʝʧʣʘ ʥʘ ʦʪʦʧʣʝʥʠʝ ʠ ʛʦʨʷʯʝʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ (ɻɺʉ), ʧʨʠʯʝʤ ʥʘ ʧʦʩʣʝʜʥʝʝ ʪʨʘʪʠʪʩʷ 15ï30%. 

ʊʦ ʝʩʪʴ ʥʘ ʦʪʦʧʣʝʥʠʝ ʫʭʦʜʠʪ ʜʦ 75% ʧʦʪʨʝʙʣʷʝʤʦʡ ʵʥʝʨʛʠʠ. ʇʦʵʪʦʤʫ ʚʦʧʨʦʩ ʭʦʨʦʰʝʡ ʪʝʧʣʦʠʟʦʣʷʮʠʠ 

ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʦʯʝʨʝʜʥʳʤ [1]. 

ʅʝ ʫʯʠʪʳʚʘʷ ʵʪʦʪ ʘʩʧʝʢʪ ʩʳʵʢʦʥʦʤʠʚ ʥʘ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʥʘ ʵʪʘʧʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʝʨʝʨʘʩʭʦʜ ʪʝʧʣʘ 

çʩʲʝʩʪè ʩʵʢʦʥʦʤʣʝʥʥʳʝ ʜʝʥʴʛʠ ʠ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʩʦʩʪʘʚʠʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʩʫʤʤʫ. ʉʝʛʦʜʥʷ ʧʨʠʩʪʘʣʴʥʦʝ 

ʚʥʠʤʘʥʠʝ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʶ ʜʦʤʦʚ ʫʜʝʣʷʶʪ ʚ ɽʚʨʦʧʝ, ʛʜʝ ʨʘʟʨʝʰʝʥʦ ʩʪʨʦʠʪʴ ʜʦʤʘ ʪʦʣʴʢʦ ʩ ʥʠʟʢʠʤ 

ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ (ʥʝ ʙʦʣʝʝ 60 ʢɺʪ-ʯʘʩ/ʤĮ) ʠʣʠ ʙʦʣʝʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʝ ï ʧʘʩʩʠʚʥʳʝ ʜʦʤʘ, ʜʦʤʘ ʥʫʣʝʚʦʡ 

ʵʥʝʨʛʠʠ, ʜʦʤʘ ʧʣʶʩ ʵʥʝʨʛʠʠ [2]. ɺ ʧʝʨʝʩʯʝʪʝ ʥʘ ʙʦʣʝʝ ʭʦʣʦʜʥʳʡ ʨʦʩʩʠʡʩʢʠʡ ʢʣʠʤʘʪ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʳʡ ʜʦʤ 

ï ʵʪʦ ʜʦʤ ʩ ʵʥʝʨʛʦʧʦʪʨʝʙʣʝʥʠʝʤ ʥʝ ʙʦʣʝʝ 150 ʢɺʪ-ʯʘʩ/ʤĮ [1]. ʏʪʦʙʳ ʜʦʩʪʠʯʴ ʪʘʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʠʤʝʥʷʪʴ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʝ ʫʪʝʧʣʠʪʝʣʠ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʤʝʥʝʝ 0,05 ɺʪ/ʤĀÁʉ. 

ʆʢʦʣʦ 50% ʪʝʧʣʘ ʫʭʦʜʠʪ ʠʟ ʜʦʤʘ ʯʝʨʝʟ ʥʝʧʨʦʟʨʘʯʥʳʝ ʦʛʨʘʞʜʘʶʱʠʝ ʢʦʥʩʪʨʫʢʮʠʠ (ʩʪʝʥʳ, ʧʦʣ, 

ʧʦʪʦʣʦʢ). ʆʩʪʘʥʦʚʠʤʩʷ ʥʘ ʩʪʝʥʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʷʭ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʜʣʷ 

ʩʪʝʥʦʚʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʚ ʈʦʩʩʠʠ ʷʚʣʷʶʪʩʷ ʢʠʨʧʠʯ, ʛʘʟʦʙʝʪʦʥʥʳʝ ʙʣʦʢʠ, ʧʝʥʦʙʣʦʢʠ, ɾɹʀ. ʏʪʦʙʳ ʜʦʙʠʪʴʩʷ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʪʝʧʣʦʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʠʟʙʝʞʘʪʴ ʧʝʨʝʨʘʩʭʦʜʘ ʤʘʪʝʨʠʘʣʘ, ʠʭ 

ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʦʤʙʠʥʘʮʠʠ ʩ ʫʪʝʧʣʠʪʝʣʷʤʠ ï ʤʠʥʝʨʘʣʴʥʦʡ ʚʘʪʦʡ, ʧʝʥʦʩʪʝʢʣʦʤ, ʧʝʥʦʧʣʘʩʪʦʤ, ʵʢʩʪʨʫʟʠʦʥʥʳʡ 

ʧʝʥʦʩʪʠʨʦʣʦʤ, ʧʝʥʦʠʟʦʣʦʤ. ʕʪʠ ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʤʠ 

ʫʪʝʧʣʠʪʝʣʷʤʠ, ʥʦ ʧʦ ʧʝʨʚʠʯʥʳʤ ʵʥʝʨʛʦʟʘʪʨʘʪʘʤ ʥʘ ʠʭ ʧʨʦʠʟʚʦʜʩʪʚʦ, ʧʨʦʩʪʦʪʦʪʝ ʠʭ ʫʪʠʣʠʟʘʮʠʠ ʥʝ ʤʦʛʫʪ 

ʢʦʥʢʫʨʠʨʦʚʘʪʴ ʩ ʧʨʠʨʦʜʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʗʨʢʠʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʪʘʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʷʚʣʷʝʪʩʷ ʩʦʣʦʤʘ. ʉʦʣʦʤʝʥʥʳʝ ʪʶʢʠ ʠʩʧʦʣʴʟʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ʩʪʝʥʦʚʦʛʦ ʤʘʪʝʨʠʘʣʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʜʚʦʡʥʳʤ ʜʝʨʝʚʷʥʥʳʤ ʢʘʨʢʘʩʦʤ. ʉʦʣʦʤʘ ʩʦʝʜʠʥʷʝʪ ʚ ʩʝʙʝ: ʜʝʰʝʚʠʟʥʫ, ʚʳʩʦʢʠʝ ʫʪʝʧʣʠʪʝʣʴʥʳʝ (ɚ = 0,045 ï 

0,060 ɺʪ/ʤĀÁʉ) ʩʚʦʡʩʪʚʘ, ʤʘʣʳʡ ʚʝʩ, ʚʦʟʦʙʥʦʚʣʷʝʤʦʩʪʴ.  

ɸʤʝʨʠʢʘʥʩʢʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʩʯʠʪʘʶʪ ʝʸ ʙʦʣʝʝ ʛʠʛʠʝʥʠʯʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, ʯʝʤ ʜʝʨʝʚʦ, ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ 

ʜʦʤʘ ʠʟ ʩʦʣʦʤʳ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʪʘʣʠ ʤʦʜʥʳʤʠ ʚ ʉʐɸ. ʆʥʠ, ʧʦ ʦʙʨʘʟʥʦʤʫ ʚʳʨʘʞʝʥʠʶ, ʧʝʨʝʰʣʠ ʠʟ 

ʢʘʪʝʛʦʨʠʠ ʜʦʤʦʚ ʜʣʷ ʙʝʜʥʳʭ ʚ ʢʘʪʝʛʦʨʠʶ çʜʣʷ ʫʤʥʳʭ ʙʦʛʘʪʳʭè. ʈʘʟʨʘʙʦʪʘʥʳ ʘʨʭʠʪʝʢʪʫʨʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʝ 

ʩʠʩʪʝʤʳ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʩʦʣʦʤʝʥʥʳʝ ʩʪʝʥʳ ʩʪʘʥʦʚʷʪʩʷ ʥʝʛʦʨʶʯʠʤʠ ʠ ʥʝ ʧʦʚʨʝʞʜʘʶʪʩʷ 

ʛʨʳʟʫʥʘʤʠ ʠ ʛʨʠʙʢʘʤʠ. ʇʝʨʚʳʝ ʩʦʣʦʤʝʥʥʳʝ ʜʦʤʘ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʚ ʉʐɸ ʚ ʢʦʥʮʝ XIX ʚʝʢʘ, ʥʝʢʦʪʦʨʳʝ ʠʟ 

ʥʠʭ ʩʦʭʨʘʥʠʣʠʩʴ ʠ ʥʘʭʦʜʷʪʩʷ ʚ ʭʦʨʦʰʝʤ ʩʦʩʪʦʷʥʠʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʩʦʣʦʤʳ ʢʘʢ 

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ [1]. 

ɺ ɹʝʣʦʨʫʩʩʠʠ ʝʩʪʴ ʫʩʧʝʰʥʳʡ ʦʧʳʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʦʣʦʤʝʥʥʳʭ ʜʦʤʦʚ ʥʘʯʠʥʘʷ ʩ ʩʝʨʝʜʠʥʳ 90-ʭ ʛʦʜʦʚ 

XX ʚʝʢʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʄʦʩʢʚʝ ʠ ʂʨʘʩʥʦʜʘʨʩʢʦʤ ʢʨʘʝ ʫʞʝ ʧʦʷʚʠʣʠʩʴ ʩʪʨʦʠʪʝʣʴʥʳʝ ʬʠʨʤʳ 

ʟʘʥʠʤʘʶʱʠʝʩʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʧʦʩʪʨʦʡʢʦʡ ʜʦʤʦʚ ʠʟ ʩʦʣʦʤʝʥʥʳʭ ʙʣʦʢʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʩʪʨʦʠʪʝʣʴʥʦʤ ʨʳʥʢʝ ʩʪʘʣʠ ʧʦʷʚʣʷʪʴʩʷ ʩʘʤʦʥʝʩʫʱʠʝ ʩʦʣʦʤʝʥʥʳʝ ʧʘʥʝʣʠ 

(ʜʝʨʝʚʷʥʥʳʡ ʢʘʨʢʘʩ ʩ ʟʘʧʨʝʩʩʦʚʘʥʥʦʡ ʚ ʥʸʤ ʩʦʣʦʤʦʡ). ʀʭ ʧʨʠʤʝʥʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʝʥʥʳʝ 
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ʟʘʪʨʘʪʳ ʠ ʫʧʨʦʩʪʠʪʴ ʚʦʟʚʝʜʝʥʠʝ ʩʦʦʨʫʞʝʥʠʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʪʨʫʜʦʸʤʢʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʪʘʢ ʢʘʢ 

ʥʘ ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʯʘʩʪʦʢ ʜʦʩʪʘʚʣʷʶʪʩʷ ʠʟʛʦʪʦʚʣʝʥʥʳʝ ʚ ʟʘʚʦʜʩʢʠʭ ʫʩʣʦʚʠʷʭ ʧʘʥʝʣʠ. ʈʘʟʨʘʙʦʪʢʘ ʠ 

ʧʨʠʤʝʥʝʥʠʝ ʪʘʢʠʭ ʧʘʥʝʣʝʡ ʷʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʦʤʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʝʨʝʚʘ ʠ ʩʦʣʦʤʳ. 

ɺ 2014 ʛʦʜʫ ʚ ɹʝʣʛʦʨʦʜʩʢʦʡ ʦʙʣʘʩʪʠ ʩʜʘʥʦ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 1470,2 ʪʳʩ. ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ ʦʙʱʝʡ 

ʧʣʦʱʘʜʠ ʞʠʣʳʭ ʜʦʤʦʚ. ʀʟ ʥʠʭ, ʜʦʣʷ ʞʠʣʴʷ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʥʘʩʝʣʝʥʠʝʤ ʟʘ ʩʯʝʪ ʩʦʙʩʪʚʝʥʥʳʭ ʠ ʟʘʝʤʥʳʭ 

ʩʨʝʜʩʪʚ, ʩʦʩʪʘʚʠʣʘ 1079,8 ʪʳʩ. ʢʚ. (73,4%) [3]. ɼʦʣʷ ʯʘʩʪʥʦʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʩʦʩʪʘʚʣʷʝʪ 

ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʚʚʦʜʠʤʦʛʦ ʞʠʣʴʷ, ʧʦʵʪʦʤʫ ʚʦʧʨʦʩ ʮʝʥʳ ʠ ʜʦʩʪʫʧʥʦʩʪʠ ʪʘʢʦʛʦ ʞʠʣʴʷ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ 

ʘʢʪʫʘʣʴʥʳʤ. ɺ ʈʦʩʩʠʠ ʝʞʝʛʦʜʥʦ ʥʘ ʧʦʣʷʭ ʧʦʩʣʝ ʩʙʦʨʘ ʫʨʦʞʘʷ ʦʩʪʘʶʪʩʷ ʤʠʣʣʠʦʥʳ ʪʦʥʥ ʩʦʣʦʤʳ. ɺʩʪʘʸʪ 

ʚʦʧʨʦʩ ʦ ʝʸ ʨʘʮʠʦʥʘʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʤʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʣʦʤʳ ʚ ɹʝʣʛʦʨʦʜʩʢʦʡ 

ʦʙʣʘʩʪʠ ʠ ʜʨʫʛʠʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ ʧʦʟʚʦʣʠʪ ʫʩʧʝʰʥʦ ʨʝʰʠʪʴ ʵʪʠ ʚʦʧʨʦʩʳ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʃʘʧʠʥ ʖ.ʅ. ɸʚʪʦʥʦʤʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʜʦʤʘ. - ʄ: ɸʣʛʦʨʠʪʤ, 2005. - 416 ʩ. 

2. ʇʘʩʩʠʚʥʳʡ ʜʦʤ.  ɺʠʢʠʧʝʜʠʷ ï ʩʚʦʙʦʜʥʘʷ ʵʥʮʠʢʣʦʧʝʜʠʷ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ].  ï ʕʣʝʢʪʨʦʥ. ɼʘʥ. ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ: https://ru.wikipedia.org/wiki/ʧʘʩʩʠʚʥʳʡ_ʜʦʤ 

3. ɹʝʣʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʴ ʟʘʥʷʣʘ ʚʪʦʨʦʝ ʤʝʩʪʦ ʧʦʩʣʝ ʄʦʩʢʚʳ ʧʦ ʦʙʲʝʤʫ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚ 2014 ʛʦʜʫ. REGNUM 

ï ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʘʛʝʥʪʩʪʚʦ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʕʣʝʢʪʨʦʥ. ɼʘʥ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://www.regnum.ru/news/economy/1894996.html 
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ʂ.ʉ. ʂʦʤʘʨʦʚʘ, ʩʪʫʜʝʥʪʢʘ 3 ʢʫʨʩʘ 

 ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ çɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ɻ. ʐʫʭʦʚʘè 

ʛ. ɹʝʣʛʦʨʦʜ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

ɸ.ɸ. ɽʩʠʧʦʚʘ, ʩʪʫʜʝʥʪʢʘ 5 ʢʫʨʩʘ  

ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʟʜʘʥʠʡ 

ʂʘʬʝʜʨʘ çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʟʜʘʥʠʡ, ʛʦʨʦʜʩʢʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʭʦʟʷʡʩʪʚʦè 

ʉʝʚʝʨʦ-ʢʘʚʢʘʟʩʢʠʡ ʬʠʣʠʘʣ ʬʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ñɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ɻ. ʐʫʭʦʚʘò 

ʛ. ʄʠʥʝʨʘʣʴʥʳʝ ɺʦʜʳ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

ʅ. ɼ. ʂʦʤʘʨʦʚʘ, ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʂʘʬʝʜʨʘ çʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʟʜʘʥʠʡ, ʛʦʨʦʜʩʢʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʭʦʟʷʡʩʪʚʦè 

ʉʝʚʝʨʦ-ʢʘʚʢʘʟʩʢʠʡ ʬʠʣʠʘʣ ʬʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ñɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ɻ. ʐʫʭʦʚʘò 

ʛ. ʄʠʥʝʨʘʣʴʥʳʝ ɺʦʜʳ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɺʃʀʗʅʀɽ ʇʃɸʉʊʀʌʀʂɸʊʆʈʆɺ ʅɸ ʇʈʆʎɽʉʉ ʉʊʈʋʂʊʋʈʆʆɹʈɸɿʆɺɸʅʀʗ  ɹɽʊʆʅɸ 

 

ɸʥʥʦʪʘʮʠʷ 

ɹʝʪʦʥ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʧʦʧʫʣʷʨʥʳʭ ʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ 

ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʜʠʥʘʤʠʢʠ ʥʘʙʦʨʘ ʧʨʦʯʥʦʩʪʠ ʙʝʪʦʥʘ ʠ ʩʨʦʢʦʚ ʪʚʝʨʜʝʥʠʷ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʜʦʙʘʚʢʠ ʚ ʙʝʪʦʥʥʳʝ ʩʤʝʩʠ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʰʘʝʤʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ): 

ʫʩʢʦʨʠʪʝʣʠ ʥʘʙʦʨʘ ʧʨʦʯʥʦʩʪʠ, ʟʘʤʝʜʣʠʪʝʣʠ ʩʭʚʘʪʳʚʘʥʠʷ, ʩʫʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨʳ. 

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʎʝʤʝʥʪʥʦʝ ʪʝʩʪʦ, ʧʨʦʯʥʦʩʪʴ, ʙʝʪʦʥʥʘʷ ʩʤʝʩʴ, ʧʣʘʩʪʠʬʠʮʠʨʫʶʱʠʝ ʜʦʙʘʚʢʠ. 

http://www.ecologbuildtech.ru/%D1%8D%D0%BD%D0%B5%D1%80%D0%B3%D0%BE%D1%8D%D1%84%D1%84%D0%B5%D0%BA%D1%82%D0%B8%D0%B2%D0%BD%D1%8B%D0%B5-%D0%B4%D0%BE%D0%BC%D0%B0/%D0%BF%D0%B0%D1%81%D1%81%D0%B8%D0%B2%D0%BD%D1%8B%D0%B9-%D0%B4%D0%BE%D0%BC-%D0%BE%D1%81%D0%BD%D0%BE%D0%B2%D0%BD%D1%8B%D0%B5-%D0%BF%D1%80%D0%B8%D0%BD%D1%86%D0%B8%D0%BF%D1%8B.html
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ʉʪʨʫʢʪʫʨʘ ʙʝʪʦʥʘ ʦʙʨʘʟʫʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʪʚʝʨʜʝʚʘʥʠʷ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʪʚʝʨʜʝʥʠʷ 

ʙʝʪʦʥʘ. ʆʧʨʝʜʝʣʷʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʝʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʢʘʟʳʚʘʶʪ ʛʠʜʨʘʪʘʮʠʷ ʮʝʤʝʥʪʘ,  ʝʛʦ  ʩʭʚʘʪʳʚʘʥʠʝ ʠ 

ʪʚʝʨʜʝʥʠʝ. ʇʦ  ʩʦʚʨʝʤʝʥʥʳʤ        ʚʦʟʟʨʝʥʠʷʤ, ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʧʨʠ ʩʤʝʰʠʚʘʥʠʠ ʮʝʤʝʥʪʘ ʩ ʚʦʜʦʡ ʚ 

ʧʨʦʮʝʩʩʝ ʛʠʜʨʦʣʠʟʘ ʪʨʝʭʧʘʣʴʮʝʚʦʛʦ ʩʠʣʠʢʘʪʘ ʚʳʜʝʣʷʝʪʩʷ ʛʠʜʨʦʢʩʠʜ ʢʘʣʴʮʠʷ, ʦʙʨʘʟʫʷ ʧʝʨʝʥʘʩʳʱʝʥʥʳʡ 

ʨʘʩʪʚʦʨ[1,ʩ 241]. ɺ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʤʠʥʫʪ ʠʟ ʨʘʩʪʚʦʨʘ ʥʘʯʠʥʘʶʪ ʦʩʘʞʜʘʪʴʩʷ ʧʝʨʚʳʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷ - 

ʛʠʜʨʦʢʩʠʜ ʢʘʣʴʮʠʷ ʠ ʵʪʪʨʠʥʛʠʪ. ʇʝʨʚʳʡ ʧʝʨʠʦʜ ʩʦʚʧʘʜʘʝʪ ʧʦ ʚʨʝʤʝʥʠ ʩ ʠʥʜʫʢʮʠʦʥʥʳʤ ʧʝʨʠʦʜʦʤ 

ʛʠʜʨʘʪʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʦʟʨʘʩʪʘʥʠʝ ʩʪʝʧʝʥʠ ʟʘʚʝʨʰʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ h, ʯʪʦ 

ʩʚʷʟʘʥʦ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʚ ʚʷʞʫʱʝʡ ʩʠʩʪʝʤʝ ʢʦʘʛʫʣʷʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ. ɺʪʦʨʦʡ ʧʝʨʠʦʜ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ 

ʩʥʠʞʝʥʠʝʤ ʩʪʝʧʝʥʠ ʟʘʚʝʨʰʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʨʘʟʨʫʰʝʥʠʝʤ ʢʦʘʛʫʣʷʮʠʦʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʚʩʣʝʜʩʪʚʠʝ ʫʩʢʦʨʝʥʠʷ ʧʨʦʮʝʩʩʘ ʛʠʜʨʘʪʘʮʠʠ. ɺ ʪʝʯʝʥʠʝ ʵʪʦʛʦ ʧʝʨʠʦʜʘ ʚ ʚʷʞʫʱʝʡ ʩʠʩʪʝʤʝ ʩʫʱʝʩʪ-

ʚʫʝʪ ʧʝʨʝʭʦʜʥʘʷ ʢʦʘʛʫʣʷʮʠʦʥʥʦ-ʢʦʥʜʝʥʩʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ. ʇʨʠʙʣʠʟʠʪʝʣʴʥʦ ʯʝʨʝʟ ʯʘʩ ʥʘʩʪʫʧʘʝʪ ʚʪʦʨʘʷ 

ʩʪʘʜʠʷ ʛʠʜʨʘʪʘʮʠʠ, ʜʣʷ ʢʦʪʦʨʦʡ ʭʘʨʘʢʪʝʨʥʦ ʦʙʨʘʟʦʚʘʥʠʝ ʦʯʝʥʴ ʤʝʣʢʠʭ ʛʠʜʨʦʩʠʣʠʢʘʪʦʚ ʢʘʣʴʮʠʷ. ɺʩʣʝʜʩʪʚʠʝ 

ʪʦʛʦ, ʯʪʦ ʚ ʨʝʘʢʮʠʠ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʣʠʰʴ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʩʣʦʠ ʟʝʨʝʥ ʮʝʤʝʥʪʘ, ʨʘʟʤʝʨ ʢʦʪʦʨʳʭ 

ʫʤʝʥʴʰʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ. ɺʥʦʚʴ ʦʙʨʘʟʫʶʱʠʝʩʷ ʛʠʜʨʘʪʥʳʝ ʬʘʟʳ, ʧʦʣʫʯʠʚʰʠʝ ʥʘʟʚʘʥʠʝ ʮʝʤʝʥʪʥʦʛʦ ʛʝʣʷ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʦʯʝʥʴ ʪʦʥʢʦʡ ʛʨʘʥʫʣʦʤʝʪʨʠʝʡ. ʅʦʚʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦʷʚʣʷʶʪʩʷ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʮʝʤʝʥʪʥʳʭ ʟʝʨʝʥ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʠ ʧʣʦʪʥʦʩʪʠ ʠʭ ʫʧʘʢʦʚʢʠ 

ʧʦʛʨʘʥʠʯʥʳʡ ʩʣʦʡ ʩʪʘʥʦʚʠʪʩʷ ʤʘʣʦʧʨʦʥʠʮʘʝʤ ʜʣʷ ʚʦʜʳ ʧʨʠʤʝʨʥʦ ʚ ʪʝʯʝʥʠʝ 2-6 ʯ. ɺʪʦʨʫʶ ʩʪʘʜʠʶ 

ʟʘʤʝʜʣʝʥʥʦʡ ʛʠʜʨʘʪʘʮʠʠ ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ çʩʢʨʳʪʳʤ ʠʣʠ ʠʥʜʫʢʮʠʦʥʥʳʤ ʧʝʨʠʦʜʦʤè ʛʠʜʨʘʪʘʮʠʠ ʮʝʤʝʥʪʘ[2, 

c.12]. 

ɺ ʪʝʯʝʥʠʝ ʩʢʨʳʪʦʛʦ ʧʝʨʠʦʜʘ ʮʝʤʝʥʪʥʦʝ ʪʝʩʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʣʦʪʥʫʶ ʩʫʩʧʝʥʟʠʶ, ʩʪʘ-

ʙʠʣʠʟʠʨʦʚʘʥʥʫʶ ʜʝʡʩʪʚʠʝʤ ʬʣʦʢʫʣʦʦʙʨʘʟʫʶʱʠʭ ʩʠʣ. ɺ ʪʝʯʝʥʠʝ ʩʢʨʳʪʦʛʦ ʧʝʨʠʦʜʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʦʝ 

ʧʦʛʣʦʱʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʦʙʦʣʦʯʢʘʤʠ ʮʝʤʝʥʪʥʳʭ ʟʝʨʝʥ ʚʦʜʳ, ʪʦʣʱʠʥʘ ʚʦʜʥʳʭ ʧʨʦʩʣʦʝʢ ʤʝʞʜʫ ʟʝʨʥʘʤʠ 

ʫʤʝʥʴʰʘʝʪʩʷ, ʧʦʩʪʝʧʝʥʥʦ ʧʦʥʠʞʘʝʪʩʷ ʧʦʜʚʠʞʥʦʩʪʴ ʪʝʩʪʘ ʠ ʙʝʪʦʥʥʦʡ ʩʤʝʩʠ. ɺ ʛʝʣʝʚʳʭ ʦʙʦʣʦʯʢʘʭ ʧʦʷʚʣʷʝʪʩʷ 

ʦʩʤʦʪʠʯʝʩʢʦʝ ʜʘʚʣʝʥʠʝ. ɺʥʫʪʨʝʥʥʠʝ ʩʣʦʠ ʮʝʤʝʥʪʥʳʭ ʟʝʨʝʥ, ʨʝʘʛʠʨʫʷ ʩ ʚʦʜʦʡ, ʩʪʨʝʤʷʪʩʷ ʨʘʩʰʠʨʠʪʴʩʷ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʥʘʩʪʫʧʘʝʪ ʨʘʟʨʫʰʝʥʠʝ ʛʝʣʝʚʳʭ ʦʙʦʣʦʯʝʢ, ʦʙʣʝʛʯʘʝʪʩʷ ʜʦʩʪʫʧ ʚʦʜʳ ʚ ʛʣʫʙʴ ʮʝʤʝʥʪʥʳʭ ʟʝʨʝʥ, 

ʫʩʢʦʨʷʝʪʩʷ ʧʨʦʮʝʩʩ ʛʠʜʨʘʪʘʮʠʠ ʮʝʤʝʥʪʘ. 

ɺ ʪʝʯʝʥʠʝ ʪʨʝʪʴʝʛʦ ʧʝʨʠʦʜʘ ʬʦʨʤʠʨʫʝʪʩʷ ʢʦʥʜʝʥʩʘʮʠʦʥʥʦ-ʢʨʠʩʪʘʣʣʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʮʝʤʝʥʪʥʦʛʦ 

ʢʘʤʥʷ. ʉʪʝʧʝʥʴ ʟʘʚʝʨʰʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʵʪʦʤ ʧʝʨʠʦʜʝ ʚʥʦʚʴ ʚʦʟʨʘʩʪʘʝʪ. ʊʨʝʪʴʷ ʩʪʘʜʠʷ 

ʧʨʦʮʝʩʩʘ ʛʠʜʨʘʪʘʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʘʯʘʣʦʤ ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʛʠʜʨʦʢʩʠʜʘ ʢʘʣʴʮʠʷ ʠʟ ʨʘʩʪʚʦʨʘ. ʕʪʦʪ 

ʧʨʦʮʝʩʩ ʧʨʦʠʩʭʦʜʠʪ ʦʯʝʥʴ ʠʥʪʝʥʩʠʚʥʦ. ʊʘʢ ʢʘʢ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʢʦʣʠʯʝʩʪʚʦ ʛʠʜʨʘʪʥʳʭ ʬʘʟ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʦ, 

ʪʦ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʝʞʜʫ ʯʘʩʪʠʮʘʤʠ ʮʝʤʝʥʪʘ ʧʨʦʠʩʭʦʜʠʪ ʩʚʦʙʦʜʥʳʡ ʨʦʩʪ ʪʦʥʢʠʭ ʧʣʘʩʪʠʥʦʢ ʛʠʜʨʦʢʩʠʜʘ 

ʢʘʣʴʮʠʷ ʠ ʛʠʜʨʦʩʠʣʠʢʘʪʦʚ ʢʘʣʴʮʠʷ ʠ ʵʪʪʨʠʥʛʠʪʘ ʚ ʚʠʜʝ ʜʣʠʥʥʳʭ ʚʦʣʦʢʦʥ, ʢʦʪʦʨʳʝ ʦʙʨʘʟʫʶʪʩʷ 

ʦʜʥʦʚʨʝʤʝʥʥʦ. ɺʦʣʦʢʥʘ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʡ ʧʨʦʭʦʜʷʪ ʯʝʨʝʟ ʧʦʨʳ, ʨʘʟʜʝʣʷʶʪ ʠʭ ʥʘ ʙʦʣʝʝ ʤʝʣʢʠʝ ʠ ʩʦʟʜʘʶʪ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʩʚʷʟʴ, ʫʩʠʣʠʚʘʷ ʩʮʝʧʣʝʥʠʷ ʤʝʞʜʫ ʛʠʜʨʘʪʥʳʤʠ ʬʘʟʘʤʠ ʠ ʟʝʨʥʘʤʠ ʮʝʤʝʥʪʘ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ 

ʩʦʜʝʨʞʘʥʠʷ ʛʠʜʨʘʪʥʳʭ ʬʘʟ ʤʝʞʜʫ ʥʠʤʠ ʚʦʟʥʠʢʘʶʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ ʢʦʥʪʘʢʪʳ, ʯʠʩʣʦ ʢʦʪʦʨʳʭ ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ - ʮʝʤʝʥʪʥʦʝ ʪʝʩʪʦ ʩʭʚʘʪʳʚʘʝʪʩʷ, ʟʘʪʚʝʨʜʝʚʘʝʪ, ʦʙʨʘʟʫʝʪʩʷ ʮʝʤʝʥʪʥʳʡ ʢʘʤʝʥʴ[3,c.67]. 

ʆʙʨʘʟʦʚʘʚʰʘʷʩʷ ʞʝʩʪʢʘʷ ʩʪʨʫʢʪʫʨʘ ʩʥʘʯʘʣʘ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʨʳʭʣʦʡ, ʥʦ ʧʦʩʪʝʧʝʥʥʦ ʦʥʘ ʫʧʣʦʪʥʷʝʪʩʷ: ʚ 

ʟʘʧʦʣʥʝʥʥʳʭ ʚʦʜʦʡ ʧʦʨʘʭ ʵʪʦʡ ʩʪʨʫʢʪʫʨʳ ʥʝʧʨʝʨʳʚʥʦ ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʛʠʜʨʘʪʥʳʝ ʬʘʟʳ. ʆʙʲʝʤ ʧʦʨ ʠ ʠʭ 

ʨʘʟʤʝʨʳ ʫʤʝʥʴʰʘʶʪʩʷ, ʚʦʟʨʘʩʪʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʢʦʥʪʘʢʪʦʚ ʤʝʞʜʫ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʷʤʠ, 

ʫʪʦʣʱʘʶʪʩʷ ʠ ʫʧʣʦʪʥʷʶʪʩʷ ʛʝʣʝʚʳʝ ʦʙʦʣʦʯʢʠ ʥʘ ʟʝʨʥʘʭ ʮʝʤʝʥʪʘ, ʩʨʘʩʪʘʶʱʠʝʩʷ ʚ ʩʧʣʦʰʥʦʡ ʮʝʤʝʥʪ-

ʥʳʡ ʛʝʣʴ, ʩ ʚʢʣʶʯʝʥʠʝʤ ʥʝʧʨʦʨʝʘʛʠʨʦʚʘʚʰʠʭ ʮʝʥʪʨʦʚ ʮʝʤʝʥʪʥʳʭ ʟʝʨʝʥ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʨʘʩʪʘʝʪ ʧʨʦʯʥʦʩʪʴ 

ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ ʠ ʙʝʪʦʥʘ. 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʠ ʚʚʝʜʝʥʠʠ ʚ ʚʷʞʫʱʫʶ ʩʠʩʪʝʤʫ ʜʦʙʘʚʦʢ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʜʣʠʪʝʣʴʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʢʦʘʛʫʣʷʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʬʦʨʤʠʨʫʶʱʝʡʩʷ ʚ ʧʝʨʚʳʡ ʧʝʨʠʦʜ ʪʚʝʨʜʝʥʠʷ, ʪ. ʢ. 

ʧʨʦʠʩʭʦʜʠʪ ʟʘʤʝʜʣʝʥʠʝ ʧʨʦʮʝʩʩʘ ʛʠʜʨʘʪʦʦʙʨʘʟʦʚʘʥʠʷ ɼʣʠʪʝʣʴʥʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʢʦʘʛʫʣʷʮʠʦʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʚ ʮʝʤʝʥʪʥʦʡ ʧʘʩʪʝ ʩ ʜʦʙʘʚʢʘʤʠ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʝʝ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʯʪʦ 

ʩʚʷʟʘʥʦ ʩʦ ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʤ ʜʝʡʩʪʚʠʝʤ ʘʜʩʦʨʙʮʠʦʥʥʳʭ ʦʙʦʣʦʯʝʢ ʧʣʘʩʪʠʬʠʢʘʪʦʨʘ ʠ ʙʦʣʝʝ ʫʧʦʨʷʜʦʯʝʥʥʳʤ 

ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʯʘʩʪʠʮ ʪʚʝʨʜʦʡ ʬʘʟʳ ʚ ʦʙʲʝʤʝ ʚʷʞʫʱʝʡ ʩʠʩʪʝʤʳ. 

ʇʦʜ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʧʦʥʠʤʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʚʷʞʫʱʝʡ ʩʠʩʪʝʤʳ ʩʦʭʨʘʥʷʪʴ ʩʚʦʠ ʧʨʠʟʥʘʢʠ ʠ ʩʚʦʡʩʪʚʘ 

ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʢʘʢ ʚʥʫʪʨʝʥʥʠʭ, ʪʘʢ ʠ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ. [5,c.34]. ʇʨʦʠʟʚʦʜʩʪʚʦ ʵʥʪʨʦʧʠʠ ʩʣʫʞʠʪ 

ʢʨʠʪʝʨʠʝʤ ʚʳʙʦʨʘ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ, ʥʘʭʦʜʷʱʝʡʩʷ ʚʙʣʠʟʠ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, 
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ʚ ʢʦʪʦʨʦʤ ʵʪʘ ʚʝʣʠʯʠʥʘ ʷʚʣʷʝʪʩʷ ʤʠʥʠʤʘʣʴʥʦʡ. ʇʨʠ ʫʜʘʣʝʥʠʠ ʩʠʩʪʝʤʳ ʦʪ ʨʘʚʥʦʚʝʩʠʷ, ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʩʪʨʫʢʪʫʨʥʳʭ ʩʦʩʪʦʷʥʠʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʠ ʟʥʘʢʦʤ ʠʟʙʳʪʦʯʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʥʪʨʦʧʠʠ. 

ʇʦʨʪʣʘʥʜʮʝʤʝʥʪ ʙʝʟ ʜʦʙʘʚʢʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʧʝʨʝʩʪʨʘʠʚʘʝʪ ʩʚʦʶ ʢʦʘʛʫʣʷʮʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʘ ʵʪʦ 

ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʠ ʙʦʣʴʰʫʶ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʫʶ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʚʦʟʥʠʢʘʶʱʝʡ ʢʦʘʛʫʣʷʮʠʦʥʥʦ-

ʢʦʥʜʝʥʩʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ. ʇʨʠʯʠʥʘ ʚ ʪʦʤ, ʯʪʦ ʚ ʙʝʟʜʦʙʘʚʦʯʥʦʡ ʚʷʞʫʱʝʡ ʩʠʩʪʝʤʝ ʯʘʩʪʠʮʳ ʪʚʝʨʜʦʡ ʬʘʟʳ 

ʦʙʨʘʟʫʶʪ ʘʛʨʝʛʘʪʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʥʠʟʢʫʶ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʴ ʚʦʟʥʠʢʘʶʱʝʡ ʩʪʨʫʢʪʫʨʳ. ɺʚʝʜʝʥʠʝ 

ʧʣʘʩʪʠʬʠʮʠʨʫʶʱʠʭ ʜʦʙʘʚʦʢ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʫʧʦʨʷʜʦʯʝʥʥʦʩʪʠ ʢʦʘʛʫʣʷʮʠʦʥʥʦ-ʢʦʥʜʝʥʩʘʮʠʦʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʠ ʨʦʩʪʫ ʝʝ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʤʦʜʠʬʠʮʠʨʫʶʱʠʤ ʚʣʠʷʥʠʝʤ 

ʜʦʙʘʚʦʢ ʥʘ ʧʨʦʜʫʢʪʳ ʛʠʜʨʘʪʘʮʠʠ ʮʝʤʝʥʪʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝʤ ʪʦʥʢʦʜʠʩʧʝʨʩʥʳʭ ʨʝʥʪʛʝʥʦʘʤʦʨʬʥʳʭ ʛʠʜʨʘʪʥʳʭ 

ʬʘʟ. 

ʅʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʤʝʭʘʥʠʟʤ ʘʜʩʦʨʙʮʠʠ ʩʫʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨʦʚè ʥʘ ʧʨʦʜʫʢʪʘʭ 

ʛʠʜʨʘʪʘʮʠʠ ʮʝʤʝʥʪʘ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʟʘʧʦʣʥʠʪʝʣʷʭ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʘʟʣʠʯʝʥ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʥʝʦʙʨʘʪʠʤʘʷ ʭʝʤʦʩʦʨʙʮʠʷ, ʪʦʛʜʘ ʢʘʢ ʚʦ ʚʪʦʨʦʤ - ʦʙʨʘʪʠʤʘʷ ʬʠʟʠʯʝʩʢʘʷ ʘʜʩʦʨʙʮʠʷ[4, c.279]. 

ʇʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩʠʩʪʝʤʳ çʉ3ɸ - ʇʅʉ -ʚʦʜʘè, ʧʨʠ ʢʦʪʦʨʦʤ ʦʙʨʘʟʫʶʪʩʷ ʦʨʛʘʥʥʦ-ʤʠʥʝʨʘʣʴʥʳʝ 

ʬʘʟʳ, ʠʤʝʝʪ ʢʦʥʢʫʨʝʥʪʥʳʡ ʭʘʨʘʢʪʝʨ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʉ3ɸ ʩ ʛʠʧʩʦʤ ʠ ʇʅʉ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʧʨʠʩʫʪʩʪʚʠʠ 

ʧʦʩʣʝʜʥʠʭ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʛʠʜʨʘʪʘʮʠʷ ʉ3ɸ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʨʠʚʦʡ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʩ ʦʜʥʠʤ ʠʥʪʝʥʩʠʚʥʳʤ 

ʵʢʟʦʵʬʬʝʢʪʦʤ ʚ ʥʘʯʘʣʴʥʦʤ ʧʝʨʠʦʜʝ, ʪʦʛʜʘ ʢʘʢ ʧʨʠ ʛʠʜʨʘʪʘʮʠʠ ʩʤʝʩʠ ʉ3ɸ - ʛʠʧʩ ʥʘʙʣʶʜʘʶʪʩʷ ʜʚʘ ʵʢ-

ʟʦʵʬʬʝʢʪʘ, ʨʘʟʜʝʣʝʥʥʳʭ ʠʥʜʫʢʮʠʦʥʥʳʤ ʧʝʨʠʦʜʦʤ. ɺ ʧʨʠʩʫʪʩʪʚʠʠ ʤʘʣʳʭ ʢʦʣʠʯʝʩʪʚ ʇʅʉ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʢʘʢ ʩʘʤʦʛʦ ʉ3ɸ, ʪʘʢ ʠ ʩʤʝʩʝʡ ʉ3ɸ - ʛʠʧʩ ʨʝʟʢʦ ʩʥʠʞʘʝʪʩʷ, ʭʦʪʷ ʩʘʤ ʚʠʜ ʢʨʠʚʦʡ ʧʨʠ ʵʪʦʤ 

ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ. ʆʜʥʘʢʦ ʧʨʠ ʚʚʝʜʝʥʠʠ ʚ ʩʠʩʪʝʤʫ ʇɸɺ ʚ ʢʦʣʠʯʝʩʪʚʝ, ʙʣʠʟʢʦʤ ʢ ʩʪʝʭʠʦʤʝʪʨʠʯʝʩʢʦʤʫ, 

ʥʘʙʣʶʜʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʫʩʠʣʝʥʠʝ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʠ ʢʘʨʜʠʥʘʣʴʥʦʝ ʠʟʤʝʥʝʥʠʝ ʩʘʤʦʡ ʢʨʠʚʦʡ. 

ʇʨʘʢʪʠʯʝʩʢʠ ʪʘʢʠʝ ʞʝ ʪʝʨʤʦʢʠʥʝʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʣʫʯʝʥʳ ʧʨʠ ʠʟʫʯʝʥʠʠ ʪʝʧʣʦʚʳʜʝʣʝʥʠʷ ʚ 

ʩʠʩʪʝʤʝ çʉ3ɸ - ʛʠʧʩ - ʇʅʉ - ʚʦʜʘè[5, c.32-34]. 

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʠʟ ʜʚʫʭ ʚʦʟʤʦʞʥʳʭ ʢʦʥʢʫʨʝʥʪʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʉ3ɸ + Sʆ4
2- + ʅ20 ʠ ʉ3ɸ + ʇʅʉ + ʅ20) 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʨʦʪʝʢʘʝʪ ʧʦʩʣʝʜʥʠʡ. ʄʘʪʝʨʠʘʣ, ʦʙʨʘʟʦʚʘʚʰʠʡʩʷ ʚ ʷʯʝʡʢʝ ʤʠʢʨʦʢʘʣʦʨʠʤʝʪʨʘ ʚ ʩʠʩʪʝʤʝ 

çʉ3ɸ - 25%, ʛʠʧʩʘ - 100 ʤʘʩ.%, ʇʅʉ ʚʦʜʘè, ʚ ʚʦʟʨʘʩʪʝ 1 ʩʫʪ. ʙʳʣ ʠʟʫʯʝʥ ʤʝʪʦʜʘʤʠ ʈʌɸ ʠ ɼʊɸ, ʧʦʢʘʟʘʚʰʠʤʠ 

ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʚ ʥʝʤ ʵʪʪʨʠʥʛʠʪʘ ʠ ʤʦʥʦʩʫʣʴʬʘʪʘ. 

ɺʳʚʦʜ ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʣʘʩʪʠʬʠʢʘʪʦʨʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʚʝʣʠʯʝʥʠʶ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʩʪʨʫʢʪʫʨʥʳʭ ʩʦʩʪʦʷʥʠʡ ʮʝʤʝʥʪʥʦʛʦ ʢʘʤʥʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʙʝʪʦʥʘ ʩ ʜʘʥʥʳʤʠ 

ʜʦʙʘʚʢʘʤʠ. ʂʨʦʤʝ ʪʦʛʦ, ʘʥʘʣʠʟ ʧʦʩʣʝʜʥʠʭ ʪʝʥʜʝʥʮʠʡ ʚ ʦʙʣʘʩʪʠ ʩʦʟʜʘʥʠʷ ʜʦʙʘʚʦʢ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʢʣʘʩʩʠʯʝʩʢʠʝ ʨʝʛʫʣʷʪʦʨʳ ʩʦʭʨʘʥʷʝʤʦʩʪʠ ʧʦʜʚʠʞʥʦʩʪʠ ʠ ʫʩʢʦʨʠʪʝʣʠ ʪʚʝʨʜʝʥʠʷ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʪʦʨʳʭ 

ʦʢʘʟʘʣʘʩʴ ʥʠʟʢʦʡ ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʪʝʭʥʦʣʦʛʠʠ ʙʝʪʦʥʦʚ, ʧʳʪʘʶʪʩʷ ʟʘʤʝʥʠʪʴ ʩʠʥʪʝʪʠʯʝʩʢʠʤʠ 

ʜʦʙʘʚʢʘʤʠ ʥʘ ʦʩʥʦʚʝ ʧʦʣʠʢʘʨʙʦʢʩʠʣʘʪʦʚ ʩʪʨʦʛʦ ʟʘʜʘʥʥʦʡ ʩʪʨʫʢʪʫʨʳ. 

ɺ ʦʙʣʘʩʪʠ ʩʠʥʪʝʟʘ ʠ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʩʫʧʝʨʧʣʘʩʪʠʬʠʢʘʪʦʨʦʚ ʜʦʩʪʠʛʥʫʪ 

ʫʨʦʚʝʥʴ, ʧʦʟʚʦʣʷʶʱʠʡ ʥʘʯʠʥʘʪʴ ʦʙʩʫʞʜʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʣʘʩʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʙʝʪʦʥʥʳʭ 

ʩʤʝʩʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʘʪʝʨʠʘʣʦʚʝʜʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ çʩʪʨʫʢʪʫʨʘ -ʩʚʦʡʩʪʚʘè. 
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ʀʥʩʪʠʪʫʪ ʵʥʝʨʛʝʪʠʢʠ ʠ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ ʊɻʋ 

ʛ.ʊʦʣʴʷʪʪʠ, ʈʌ 

 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ RFID ʄɽʊʆʂ ɼʃʗ ʇʆʉʊʈʆɽʅʀʗ ɻʀɹʂʀʍ ʇʈʆʀɿɺʆɼʉʊɺɽʅʅʓʍ 

ʉʀʉʊɽʄ ɺ ʄɸʐʀʅʆʉʊʈʆɽʅʀʀ 

 

Radio Frequency IDentification (RFID) ʪʨʘʥʩʧʦʥʜʝʨʳ ʠʣʠ ʤʝʪʢʠ ʠʤʝʶʪ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʠ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ. ʈʘʩʩʤʦʪʨʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ RFID ʤʝʪʦʢ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʛʠʙʢʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʪʠʧʘ ʜʝʪʘʣʠ. 

ʀʤʝʝʪʩʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ ʜʣʷ ʦʙʨʘʙʦʪʢʠ ʢʦʨʧʫʩʥʳʭ ʜʝʪʘʣʝʡ. ʅʘ ʜʘʥʥʳʝ ʜʝʪʘʣʠ ʝʩʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʢʨʝʧʣʝʥʠʷ RFID ʤʝʪʦʢ ʧʨʠʤʝʨʥʦ ʚ ʦʜʥʦʤ ʠ ʪʦʤ ʞʝ ʤʝʩʪʝ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʯʠʪʳʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʩ ʵʪʠʭ ʤʝʪʦʢ ʜʣʷ ʚʩʝʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʜʝʪʘʣʝʡ. ɿʘʧʠʩʴ 

ʠʥʬʦʨʤʘʮʠʠ ʥʘ RFID ʤʝʪʢʫ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʧʝʨʚʦʡ ʦʧʝʨʘʮʠʠ ʚʤʝʩʪʝ ʩ ʢʨʝʧʣʝʥʠʝʤ RFID. 

ʀʥʬʦʨʤʘʮʠʷ, ʭʨʘʥʷʱʘʷʩʷ ʚ ʜʘʥʥʦʡ ʤʝʪʢʝ, ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʦʩʥʦʚʥʳʭ ʨʘʟʜʝʣʦʚ: 

1. ʦʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷ, 

2. ʩʧʝʮʠʬʠʯʥʘʷ ʜʣʷ ʦʧʝʨʘʮʠʡ ʠʥʬʦʨʤʘʮʠʷ. 

ɺ ʨʘʟʜʝʣʝ çʆʙʱʘʷ ʠʥʬʦʨʤʘʮʠʷè ʜʦʣʞʥʳ ʭʨʘʥʠʪʴʩʷ ʩʣʝʜʫʶʱʠʝ ʜʘʥʥʳʝ. 

ī ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʣʠʥʠʠ (ʫʯʘʩʪʢʘ, ʮʝʭʘ) ʦʙʨʘʙʦʪʢʠ. 

ī ʊʠʧ/ʧʦʜʪʠʧ ʦʙʨʘʙʘʪʳʚʘʝʤʦʡ ʜʝʪʘʣʠ. 

ī ʉʝʨʠʡʥʳʡ ʥʦʤʝʨ ʜʝʪʘʣʠ. ʕʪʠ ʜʘʥʥʳʝ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʥʫʞʜ, ʟʘʜʘʯ 

ʧʨʦʩʣʝʞʠʚʘʥʠʷ ʠ ʤʘʨʢʠʨʦʚʢʠ ʜʝʪʘʣʝʡ. 

ī ʅʦʤʝʨ ʦʧʝʨʘʮʠʠ, ʚʳʧʦʣʥʝʥʥʦʡ ʩ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʢʘʯʝʩʪʚʦʤ (ʢʘʞʜʳʡ ʩʪʘʥʦʢ ʧʦʩʣʝ 

ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ ʧʦʜʧʠʩʳʚʘʝʪ ʩʚʦʡ ʥʦʤʝʨ ʦʧʝʨʘʮʠʠ). ʕʪʠ ʜʘʥʥʳʝ ʧʨʦʚʝʨʷʶʪʩʷ ʧʝʨʝʜ ʦʙʨʘʙʦʪʢʦʡ ʥʘ 

ʢʘʞʜʦʤ ʩʪʘʥʢʝ, ʜʣʷ ʫʚʝʨʝʥʥʦʩʪʠ, ʯʪʦ ʧʨʝʜʳʜʫʱʘʷ ʦʧʝʨʘʮʠʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʚʳʧʦʣʥʠʣʘʩʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ 

ʛʘʨʘʥʪʠʨʫʝʪʩʷ ʧʨʘʚʠʣʴʥʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ. 

ī ʉʦʩʪʦʷʥʠʝ ʜʝʪʘʣʠ: OK, Not OK ʠʣʠ ʧʦʚʪʦʨʥʘʷ ʦʙʨʘʙʦʪʢʘ. ʕʪʠ ʜʘʥʥʳʝ ʧʨʦʚʝʨʷʶʪʩʷ ʢʘʞʜʦʡ 

ʤʘʰʠʥʦʡ ʧʝʨʝʜ ʦʙʨʘʙʦʪʢʦʡ ʠ ʚ ʩʣʫʯʘʝ OK ʥʘʯʠʥʘʶʪ ʦʙʨʘʙʦʪʢʫ, ʚ ʩʣʫʯʘʝ Not OK ï ʚʳʚʦʜʷʪ ʟʘʛʦʪʦʚʢʫ ʠʟ 

ʧʨʦʮʝʩʩʘ ʦʙʨʘʙʦʪʢʠ ʠʣʠ ʧʝʨʝʜʘʶʪ ʝʝ ʜʘʣʝʝ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʮʝʧʦʯʢʝ, ʝʩʣʠ ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ 

ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʤʝʩʪʦ ʜʣʷ ʩʢʣʘʜʠʨʦʚʘʥʠʷ ʙʨʘʢʘ. ʇʨʠʟʥʘʢ ʧʦʚʪʦʨʥʦʡ ʦʙʨʘʙʦʪʢʠ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ, 

ʥʘʧʨʠʤʝʨ, ʜʣʷ ʚʳʚʦʜʘ ʜʝʪʘʣʠ ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ. 

ī ʅʝʦʙʭʦʜʠʤʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʘʩʪʢʘ. ɿʜʝʩʴ ʜʦʣʞʥʘ ʭʨʘʥʠʪʴʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʥʝʦʙʭʦʜʠʤʦʡ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʘʩʪʢʝ (ʥʘʧʨʠʤʝʨ, ʪʠʧ ʠʩʧʦʣʴʟʫʝʤʦʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʦʯʥʦʡ ʧʘʣʣʝʪʳ). 

ɺ ʨʘʟʜʝʣʝ çʉʧʝʮʠʬʠʯʥʘʷ ʠʥʬʦʨʤʘʮʠʷè ʜʣʷ ʢʘʞʜʦʡ ʦʧʝʨʘʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʭʨʘʥʠʪʩʷ 

ʦʜʠʥʘʢʦʚʳʡ ʥʘʙʦʨ ʜʘʥʥʳʭ. ʂʘʞʜʳʡ ʩʪʘʥʦʢ ʟʥʘʝʪ ʥʘʯʘʣʴʥʳʡ ʠ ʢʦʥʝʯʥʳʡ ʘʜʨʝʩ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʥʝʛʦ 

ʠʥʬʦʨʤʘʮʠʠ. ʕʪʦʪ ʥʘʙʦʨ ʜʘʥʥʳʭ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ī ʇʨʠʟʥʘʢʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʦʧʝʨʘʮʠʠ (1 ï ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʷʪʴ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ 

ʦʧʝʨʘʮʠʶ, 0 ï ʩʪʘʥʦʢ ʜʦʣʞʝʥ ʧʨʦʧʫʩʪʠʪʴ ʟʘʛʦʪʦʚʢʫ). ʕʪʦʪ ʧʨʠʟʥʘʢ ʧʦʟʚʦʣʷʝʪ ʧʨʦʧʫʩʢʘʪʴ, ʢʘʢʠʝ-ʣʠʙʦ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ. 

ī ʅʦʤʝʨʘ ʧʨʦʮʝʩʩʘ ʦʙʨʘʙʦʪʢʠ. ɿʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʥʦʤʝʨ ʧʨʦʛʨʘʤʤʳ ʠʣʠ ʩʚʷʟʘʥʥʳʝ ʩ 

ʥʦʤʝʨʦʤ ʧʨʦʛʨʘʤʤʳ ʜʘʥʥʳʝ, ʯʪʦʙʳ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʚʳʙʨʘʣʘ ʠʟ ʠʤʝʶʱʝʡʩʷ ʙʠʙʣʠʦʪʝʢʠ ʧʨʦʛʨʘʤʤ, 

ʥʝʦʙʭʦʜʠʤʫʶ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʧʨʦʛʨʘʤʤʫ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʛʠʙʢʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʨʘʟʥʳʭ ʜʝʪʘʣʝʡ. 

ī ʇʨʠʟʥʘʢʘ ʥʦʚʠʟʥʳ ʧʨʦʮʝʩʩʘ. ɼʘʥʥʳʡ ʧʨʠʟʥʘʢ ʧʦʟʚʦʣʷʝʪ ʧʨʠ ʥʦʚʠʟʥʝ ʧʨʦʮʝʩʩʘ, ʦʩʪʘʥʦʚʠʪʴ 

ʧʝʨʝʜʘʯʫ ʜʝʪʘʣʠ ʥʘ ʧʦʩʣʝʜʫʶʱʫʶ ʦʧʝʨʘʮʠʶ. ʇʨʠ ʵʪʦʤ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʩʪʘʥʢʘ ʤʦʞʝʪ 

ʧʨʦʩʠʛʥʘʣʠʟʠʨʦʚʘʪʴ ʦ ʧʦʷʚʣʝʥʠʠ ʜʝʪʘʣʠ ʩ ʥʝʦʪʨʘʙʦʪʘʥʥʳʤ ʧʨʦʮʝʩʩʦʤ ʠ ʜʦʞʜʘʪʴʩʷ ʧʦʷʚʣʝʥʠʷ ʩʧʝʮʠʘʣʠʩʪʘ 

ʜʣʷ ʦʪʣʘʜʢʠ ʧʨʦʮʝʩʩʘ ʦʙʨʘʙʦʪʢʠ. 
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ī ʇʦʜʧʠʩʠ ʩʪʘʥʢʘ ʦ ʚʳʧʦʣʥʝʥʠʠ ʦʧʝʨʘʮʠʠ. ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʧʨʦʮʝʩʩʘ ʦʙʨʘʙʦʪʢʠ ʩʪʘʥʦʢ ʚʥʦʩʠʪ 

ʩʶʜʘ ʧʨʠʟʥʘʢ ʫʜʘʯʥʦ ʠʣʠ ʥʝʫʜʘʯʥʦ ʚʳʧʦʣʥʝʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʚ ʜʦʧʦʣʥʝʥʠʠ ʢ çʩʦʩʪʦʷʥʠʝ ʜʝʪʘʣʠè ʚ ʦʙʱʝʤ 

ʨʘʟʜʝʣʝ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʤʝʩʪʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʙʨʘʢʘ.  

ʊʘʢ ʞʝ ʧʨʠ ʠʤʝʶʱʝʤʩʷ çʜʫʙʣʸʨʥʦʤè ʦʙʦʨʫʜʦʚʘʥʠʠ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʩʣʝʞʠʚʘʪʴ ʥʘ ʢʘʢʦʤ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʧʨʦʰʣʠ ʦʙʨʘʙʦʪʢʫ ʜʝʪʘʣʠ. 

ɺ ʧʦʣʝ çʧʦʜʧʠʩʴ ʩʪʘʥʢʘ ʦ ʚʳʧʦʣʥʝʥʠʠ ʦʧʝʨʘʮʠʠè ʚʦʟʤʦʞʥʦ ʚʢʣʶʯʠʪʴ ʢʦʜʳ ʦʰʠʙʦʢ, ʢʦʪʦʨʳʝ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʤʦʛʫʪ ʦʙʣʝʛʯʠʪʴ ʩʦʨʪʠʨʦʚʢʫ ʚʳʙʨʘʢʦʚʘʥʥʳʭ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʜʝʪʘʣʝʡ. 

ʇʦʜʚʦʜʷ ʠʪʦʛ ʠʩʧʦʣʴʟʦʚʘʥʠʷ RFID ʤʝʪʦʢ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʛʠʙʢʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʛʣʘʚʥʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ʵʪʦʛʦ ʤʝʪʦʜʘ: 

ī ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʡ ʩʠʩʪʝʤʳ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ, ʯʪʦ ʩʥʠʞʘʝʪ ʩʪʦʠʤʦʩʪʥʳʝ 

ʟʘʪʨʘʪʳ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʢʦʤʧʣʝʢʩʦʤ; 

ī ʚʳʩʦʢʫʶ ʥʘʜʝʞʥʦʩʪʴ - ʧʨʠ ʩʙʦʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʣʶʙʦʛʦ ʩʪʘʥʢʘ, ʜʦʩʪʘʪʦʯʥʦ çʧʝʨʝʯʠʪʘʪʴè 

RFID ʤʝʪʢʫ. 

ī ʦʪʩʫʪʩʪʚʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʭʨʘʥʝʥʠʷ ʪʝʢʫʱʝʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʦʷʥʠʠ ʟʘʛʦʪʦʚʦʢ (ʢʘʢʘʷ ʟʘʛʦʪʦʚʢʘ 

ʢʘʢʫʶ ʦʧʝʨʘʮʠʶ ʧʨʦʰʣʘ) 

É ɺ.ɺ. ʂʦʨʦʣʝʚ, ɺ.ɺ. ʂʦʨʦʣʝʚ, 2015 
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ʃ.ɸ. ʃʦʙʦʩʦʚʘ,  

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʊʍʂʄʠɿʇ 

ɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʥʞʝʥʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʛ. ɺʦʨʦʥʝʞ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

ʀ.ʍ. ɸʨʩʘʥʫʢʘʝʚ, 

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ  

ʬʠʣʠʘʣ ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʧʨʘʚʣʝʥʠʷ ʠʤʝʥʠ ʂ.ɻ. 

ʈʘʟʫʤʦʚʩʢʦʛʦ ʚ ʛ. ɸʨʭʘʥʛʝʣʴʩʢ 

ʛ. ɸʨʭʘʥʛʝʣʴʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

ʄ.ɻ. ʄʘʛʦʤʝʜʦʚ,  

ʢ.ʪ.ʥ., ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʊʍʂʄʠɿʇ 

ɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʥʞʝʥʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʛ. ɺʦʨʦʥʝʞ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʇʈʀʄɽʅɽʅʀɽ ʂʆʅʎɽʅʊʈʀʈʆɺɸʅʅʆʁ ʇɸʉʊʓ ʀɿ ʉɸʍɸʈʅʆʁ ʉɺɽʂʃʓ ʇʈʀ 

ʇʆʃʋʏɽʅʀʀ ɿɽʌʀʈɸ 

 

ɸʥʥʦʪʘʮʠʷ 

ʇʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʠʟ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʚ ʨʝʮʝʧʪʫʨʥʦʤ ʩʦʩʪʘʚʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦ ʟʝʬʠʨʘ ʧʦʚʳʰʝʥʥʦʡ ʧʠʱʝʚʦʡ ʮʝʥʥʦʩʪʠ. ʆʧʨʝʜʝʣʝʥʳ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʧʘʩʪʳ ʠʟ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʠ ʟʝʬʠʨʘ ʥʘ ʝʝ ʦʩʥʦʚʝ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɿʝʬʠʨ, ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʘʷ ʧʘʩʪʘ ʠʟ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʠʟʜʝʣʠʷ. 

ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʘʩʩʦʨʪʠʤʝʥʪʘ ʩʙʠʚʥʳʭ ʢʦʥʜʠʪʝʨʩʢʠʭ ʠʟʜʝʣʠʡ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʟʝʬʠʨʘ, ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʣʫʬʘʙʨʠʢʘʪʦʚ ʠʟ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ [1]. 

ʀʟ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʥʘ ʢʘʬʝʜʨʝ ʪʝʭʥʦʣʦʛʠʠ ʭʣʝʙʦʧʝʢʘʨʥʦʛʦ, ʢʦʥʜʠʪʝʨʩʢʦʛʦ, ʤʘʢʘʨʦʥʥʦʛʦ ʠ 

ʟʝʨʥʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚ (ɺɻʋʀʊ) ʧʦʣʫʯʘʣʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʫʶ ʧʘʩʪʫ [4]. ɺ ʧʦʣʫʬʘʙʨʠʢʘʪʝ 

ʦʧʨʝʜʝʣʝʥʳ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ: ʮʚʝʪ ï ʢʨʝʤʦʚʳʡ, ʚʢʫʩ ï ʩʣʘʜʢʠʡ, ʟʘʧʘʭ 

ʩʚʝʢʣʳ ʦʪʩʫʪʩʪʚʫʝʪ, ʢʦʥʩʠʩʪʝʥʮʠʷ ï ʛʦʤʦʛʝʥʥʘʷ, ʚʷʟʢʘʷ ʤʘʞʫʱʘʷʩʷ ʤʘʩʩʘ, ʥʝ ʨʘʩʪʝʢʘʶʱʘʷʩʷ ʥʘ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ; ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʩʫʭʠʭ ʚʝʱʝʩʪʚ - 45%, ʠʟ ʥʠʭ: ʫʛʣʝʚʦʜʦʚ - 37,7 %, ʧʠʱʝʚʳʭ 

ʚʦʣʦʢʦʥ - 9,1 %, ʙʝʣʢʦʚ - 1,8 %, ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʠʩʣʦʪ - 0,06 %, ʤʠʥʝʨʘʣʴʥʳʭ ʚʝʱʝʩʪʚ - 0,9 % (ʚ ʪʦʤ ʯʠʩʣʝ, 

ʤʛ/100ʛ: ʢʘʣʠʡï600, ʥʘʪʨʠʡï80, ʢʘʣʴʮʠʡï100, ʤʘʛʥʠʡï160, ʬʦʩʬʦʨï140, ʞʝʣʝʟʦï4).  
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ɺ ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʚʳʙʨʘʥʘ ʫʥʠʬʠʮʠʨʦʚʘʥʥʘʷ ʨʝʮʝʧʪʫʨʘ ʟʝʬʠʨʘ çɺʘʥʠʣʴʥʳʡè.  

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʦʙʨʘʟʮʳ ʟʝʬʠʨʘ ʛʦʪʦʚʠʣʠ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. ɼʣʷ ʵʪʦʛʦ ʧʨʦʚʦʜʠʣʠ ʧʦʣʥʫʶ 

ʟʘʤʝʥʫ ʷʙʣʦʯʥʦʛʦ ʧʶʨʝ ʥʘ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʫʶ ʧʘʩʪʫ ʠʟ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʩʫʭʠʝ ʚʝʱʝʩʪʚʘ 

(ʦʙʨʘʟʝʮ 1), ʚʦ ʚʪʦʨʦʤ ʦʙʨʘʟʮʝ ʷʙʣʦʯʥʦʝ ʧʶʨʝ ʠ 30 % ʩʘʭʘʨʘ ʪʘʢʞʝ ʟʘʤʝʥʷʣʠ ʥʘ ʧʘʩʪʫ ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʩʫʭʠʝ 

ʚʝʱʝʩʪʚʘ [2].  

ʇʨʦʚʦʜʠʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʨʝʮʝʧʪʫʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʩʙʠʚʥʳʭ ʤʘʩʩ ʧʨʠ 

ʚʳʨʘʙʦʪʢʝ ʟʝʬʠʨʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʥʘ ʦʩʥʦʚʝ ʷʙʣʦʯʥʦʛʦ ʧʶʨʝ, ʠ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ.  

ɺ ʭʦʜʝ ʨʘʙʦʪʝ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʟʤʝʥʝʥʠʷ ʧʣʘʩʪʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ ʟʝʬʠʨʥʳʭ ʤʘʩʩ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʳʩʪʦʡʢʠ. 

ɿʥʘʯʝʥʠʷ ʧʣʘʩʪʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ ʦʙʨʘʟʮʦʚ ʩ ʧʘʩʪʦʡ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʢʦʥʪʨʦʣʷ (ʥʘ 5 ʂʇʘ 

ʚʳʰʝ).  

ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʚ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʧʘʩʪʝ ʠʟ ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʩʦʜʝʨʞʠʪʩʷ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ (ʢʣʝʪʯʘʪʢʠ, ʛʝʤʠʮʝʣʣʶʣʦʟʳ, ʧʝʢʪʠʥʦʚʳʭ ʚʝʱʝʩʪʚ) ʩ ʚʳʩʦʢʦʡ 

ʚʦʜʦʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʷʙʣʦʯʥʳʤ ʧʶʨʝ, ʢʦʪʦʨʳʝ ʧʦʛʣʦʱʘʶʪ ʚʦʜʫ ʠʟ ʩʦʣʴʚʘʪʥʳʭ 

ʦʙʦʣʦʯʝʢ ʘʛʘʨʦʚʳʭ ʚʝʱʝʩʪʚ, ʧʨʠ ʵʪʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʪʝʧʝʥʴ ʜʝʛʠʜʨʘʪʘʮʠʠ [3].  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʮʝʩʩ ʩʪʫʜʥʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʦʪʝʢʘʝʪ ʙʳʩʪʨʝʝ ʠ ʦʙʨʘʟʫʝʪʩʷ ʙʦʣʝʝ ʧʨʦʯʥʳʡ ʩʪʫʜʝʥʴ.  

ɺ ʛʦʪʦʚʳʭ ʦʙʨʘʟʮʘʭ ʦʧʨʝʜʝʣʷʣʠ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʠ 

ʩʨʘʚʥʠʚʘʣʠ ʩ ʧʦʢʘʟʘʪʝʣʷʤʠ ɻʆʉʊ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʘ 1 

ʆʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʟʝʬʠʨʘ 

ʇʦʢʘʟʘʪʝʣʠ 
ʂʦʥʪʨʦʣʴ 

ɿʝʬʠʨ çɺʘʥʠʣʴʥʳʡè 

ʆʙʨʘʟʝʮ ʩ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ 

ʧʘʩʪʦʡ 

 

ɻʆʉʊ 

6441-96 

ɺʢʫʩ, ʟʘʧʘʭ 
ʗʩʥʦ ʚʳʨʘʞʝʥʥʳʝ, ʩʚʦʡʩʪʚʝʥʥʳʡ ʜʘʥʥʦʤʫ ʥʘʠʤʝʥʦʚʘʥʠʶ ʠʟʜʝʣʠʷ, ʙʝʟ ʧʦʩʪʦʨʦʥʥʝʛʦ ʧʨʠʚʢʫʩʘ ʠ 

ʟʘʧʘʭʘ 

ʉʪʨʫʢʪʫʨʘ ʉʚʦʡʩʪʚʝʥʥʘʷ ʜʘʥʥʦʤʫ ʥʘʠʤʝʥʦʚʘʥʠʶ ʠʟʜʝʣʠʷ, ʨʘʚʥʦʤʝʨʥʘʷ, ʤʝʣʢʦʧʦʨʠʩʪʘʷ 

ʌʦʨʤʘ ʉʚʦʡʩʪʚʝʥʥʘʷ ʜʘʥʥʦʤʫ ʥʘʠʤʝʥʦʚʘʥʠʶ ʠʟʜʝʣʠʷ 

ʎʚʝʪ ɹʝʣʳʡ 
ʉʚʦʡʩʪʚʝʥʥʳʡ ʜʘʥʥʦʤʫ 

ʥʘʠʤʝʥʦʚʘʥʠʶ ʠʟʜʝʣʠʡ 

ʇʦʚʝʨʭʥʦʩʪʴ 
ʉʚʦʡʩʪʚʝʥʥʘʷ ʜʘʥʥʦʤʫ ʥʘʠʤʝʥʦʚʘʥʠʶ ʠʟʜʝʣʠʡ, ʙʝʟ ʛʨʫʙʦʛʦ ʟʘʪʚʝʨʜʝʚʘʥʠʷ ʥʘ ʙʦʢʦʚʳʭ ʛʨʘʥʷʭ ʠ 

ʚʳʜʝʣʝʥʠʷ ʩʠʨʦʧʘ  

ʄʘʩʩʦʚʘʷ ʜʦʣʷ ʚʣʘʛʠ, % 22,0 23,0 16-24 

ʄʘʩʩʦʚʘʷ ʜʦʣʷ 

ʨʝʜʫʮʠʨʫʶʱʠʭ ʚʝʱʝʩʪʚ, % 
7,37 7,19 7-14 

ʇʣʦʪʥʦʩʪʴ ʟʝʬʠʨʥʦʡ 

ʤʘʩʩʳ, ʢʛ/ʤ3 ʥʝ ʙʦʣʝʝ 
460,00 440,00 600 

ʆʙʱʘʷ ʢʠʩʣʦʪʥʦʩʪʴ, ʛʨʘʜ.,  2,3 1,7 ʥʝ ʤʝʥʝʝ 0,5 

ʉʪʝʧʝʥʴ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʩʫʪʦʯʥʦʡ ʧʦʪʨʝʙʥʦʩʪʠ ʧʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ 100 ʛ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʠʟʜʝʣʠʡ ʚʳʰʝ, 

ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʦʙʨʘʟʮʝ: ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʧʠʱʝʚʳʭ ʚʦʣʦʢʦʥ ʚ 2,5-3 ʨʘʟʘ, ʢʘʣʴʮʠʷ ï 4-5 ʨʘʟ, ʤʘʛʥʠʷ ï ʚ 3-7, 

ʬʦʩʬʦʨʘ ï ʚ 3,5-4 ʨʘʟ; ʩʥʠʞʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʫʛʣʝʚʦʜʦʚ ʥʘ 6-7 %.  

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʃʦʙʦʩʦʚʘ, ʃ.ɸ. ʌʫʥʢʮʠʦʥʘʣʴʥʳʝ ʢʦʥʜʠʪʝʨʩʢʠʝ ʠʟʜʝʣʠʷ ʩ ʥʝʪʨʘʜʠʮʠʦʥʥʳʤ ʩʳʨʴʝʤ [ʊʝʢʩʪ] / ʃ. ɸ. ʃʦʙʦʩʦʚʘ, ʊ.ʅ. 

ʄʘʣʶʪʠʥʘ, ʄ. ɻ. ʄʘʛʦʤʝʜʦʚ, ʀ. ɻ. ɹʘʨʩʫʢʦʚʘ // ʉʦʚʨʝʤʝʥʥʘʷ ʥʘʫʢʘ: ʘʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʠ ʧʫʪʠ ʠʭ ʨʝʰʝʥʠʷ. 2013. 
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ɸ.ʉ. ʃʳʪʥʝʚ  

ʩʪʫʜʝʥʪ 4 ʢʫʨʩʘ 

ɸ.ʇ. ɺʦʣʦʰʠʥ 

ʘʩʩʠʩʪʝʥʪ 

ʌʘʢʫʣʴʪʝʪ ʵʥʝʨʛʝʪʠʢʠ 

ʂʫʙʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʂʨʘʩʥʦʜʘʨ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʇʈʀʄɽʅɽʅʀɽ ɸʕʈʆʆɿʆʅʅʓʍ ʊɽʍʅʆʃʆɻʀʁ ɺ ʇʏɽʃʆɺʆɼʉʊɺɽ 

 

ɸʥʥʦʪʘʮʠʷ 

ʆʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʩʪʠʤʫʣʷʮʠʠ ʨʘʟʚʠʪʠʷ, ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʙʦʣʝʟʥʝʡ ʧʯʝʣ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ 

ʘʵʨʦʦʟʦʥʥʦʡ ʦʙʨʘʙʦʪʢʠ ʧʯʝʣʠʥʳʭ ʩʝʤʝʡ. ʅʘ ʦʧʳʪʥʦʡ ʧʘʩʝʢʝ ʙʳʣ ʧʦʩʪʘʚʣʝʥ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʚʦʟʜʝʡʩʪʚʠʶ 

ʦʟʦʥʘ ʥʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʧʯʝʣ, ʘʩʢʦʩʬʝʨʦʟ ʧʯʝʣ, ʠ ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʧʯʝʣʠʥʳʭ ʩʝʤʝʡ ʚ ʧʝʨʠʦʜ ʚʝʩʝʥʥʝʛʦ 

ʥʘʨʘʱʠʚʘʥʠʷ. ʈʝʟʫʣʴʪʘʪʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʷʚʣʷʶʪʩʷ ʚʳʷʚʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʦʙʨʘʙʦʪʢʠ ʧʯʝʣ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʜʦʩʪʠʛʥʫʪʦ ʫʚʝʣʠʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʩʪʝʧʝʥʠ ʨʘʟʚʠʪʠʷ ʧʯʝʣʦʩʝʤʝʡ ʥʘ 39 %. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɸʵʨʦʦʟʦʥʥʘʷ ʪʝʭʥʦʣʦʛʠʷ, ʵʣʝʢʪʨʦʦʟʦʥʘʪʦʨ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʟʦʥʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ, ʩʪʠʤʫʣʷʮʠʷ, 

ʘʵʨʦʦʟʦʥʥʘʷ ʦʙʨʘʙʦʪʢʘ, ʵʢʩʧʦʟʠʮʠʷ. 

ɺ ʧʯʝʣʦʚʦʜʩʪʚʝ ʚ ʵʧʦʭʫ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʦʩʥʦʚʥʳʤ ʬʘʢʪʦʨʦʤ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ  ʷʚʣʷʝʪʩʷ 

ʩʠʣʘ ʧʯʝʣʠʥʳʭ ʩʝʤʝʡ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʩʢʦʨʝʥʠʝ ʚʝʩʝʥʥʝʛʦ ʨʘʟʚʠʪʠʷ, ʧʦʩʨʝʜʩʪʚʘʤ ʩʪʠʤʫʣʷʮʠʠ ʨʦʩʪʘ 

ʧʯʝʣʦʩʝʤʝʡ,  ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʙʦʣʝʟʥʝʡ ʧʯʝʣ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ. ɸʥʘʣʠʟ ʩʧʦʩʦʙʦʚ 

ʩʪʠʤʫʣʷʮʠʠ ʨʘʟʚʠʪʠʷ, ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʙʦʣʝʟʥʝʡ ʧʯʝʣ, ʧʨʠʚʦʜʠʪ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʨʝʰʝʥʠʷ  ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʧʨʠʝʤʣʝʤʘ ʦʙʨʘʙʦʪʢʘ ʧʯʝʣʠʥʳʭ ʩʝʤʝʡ ʦʟʦʥʦʤ [1]. 

ɺ ʂʫʙʘʥʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʘʛʨʘʨʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʵʣʝʢʪʨʦʦʟʦʥʘʪʦʨʦʚ ʠ 

ʧʨʠʤʝʥʝʥʠʝ ʠʭ ʚ ʧʯʝʣʦʚʦʜʩʪʚʝ ʜʣʷ ʩʪʠʤʫʣʷʮʠʠ ʚʝʩʝʥʥʝʛʦ ʨʘʟʚʠʪʠʷ ʧʯʝʣʠʥʳʭ ʩʝʤʝʡ, ʣʝʯʝʥʠʷ ʙʦʣʝʟʥʝʡ ʧʯʝʣ, 

ʜʝʟʠʥʬʝʢʮʠʠ ʠ ʜʝʟʠʥʩʝʢʮʠʠ ʧʯʝʣʦʠʥʚʝʥʪʘʨʷ ʠ ʩʦʪʦʨʘʤʦʢ.  

ʆʟʦʥ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʤʦʱʥʳʭ ʦʢʠʩʣʠʪʝʣʝʡ, ʠ ʩʧʦʩʦʙʝʥ ʙʳʩʪʨʦ ʨʘʟʣʘʛʘʪʴʩʷ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʝʛʦ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʯʠʩʪʦʪʫ, ʢʘʢ ʜʝʡʩʪʚʫʶʱʝʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. ʇʨʠ ʤʘʣʳʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʦʟʦʥ 

ʦʢʘʟʳʚʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʷ ʥʘ ʬʘʢʪʦʨʳ ʨʘʟʚʠʪʠʷ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʯʝʣʠʥʳʭ ʩʝʤʝʡ, ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: 1) ʩʥʠʞʘʝʪ ʢʦʥʮʝʥʪʨʘʮʠʶ ʙʦʣʝʟʥʝʪʚʦʨʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ; 2) ʩʥʠʞʘʝʪ ʚʣʘʞʥʦʩʪʴ 

ʚʥʫʪʨʠʫʣʴʝʚʦʛʦ ʚʦʟʜʫʭʘ; 3) ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪ ʪʝʤʧʝʨʘʪʫʨʫ; 4) ʫʣʫʯʰʘʝʪ ʛʘʟʦʚʳʡ ʩʦʩʪʘʚ 

ʚʥʫʪʨʠʫʣʴʝʚʦʛʦ ʚʦʟʜʫʭʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʵʣʝʢʪʨʦʦʟʦʥʠʨʦʚʘʥʠʠ ʩʦʟʜʘʶʪʩʷ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʯʝʣʠʥʳʭ ʩʝʤʝʡ [5]. 

ʅʘ ʦʧʳʪʥʦʡ ʧʘʩʝʢʝ ʙʳʣ ʧʦʩʪʘʚʣʝʥ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʚʦʟʜʝʡʩʪʚʠʶ ʦʟʦʥʘ ʥʘ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʴ ʧʯʝʣ, 

ʘʩʢʦʩʬʝʨʦʟ ʧʯʝʣ, ʠ ʩʪʝʧʝʥʴ ʨʘʟʚʠʪʠʷ ʧʯʝʣʠʥʳʭ ʩʝʤʝʡ ʚ ʧʝʨʠʦʜ ʚʝʩʝʥʥʝʛʦ ʥʘʨʘʱʠʚʘʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʩʧʝʮʠʘʣʴʥʦ 

ʩʢʦʥʩʪʨʫʠʨʦʚʘʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʜʘʚʘʪʴ ʦʟʦʥʦʚʦʟʜʫʰʥʫʶ ʩʤʝʩʴ ʚ 

ʪʨʝʙʫʝʤʫʶ  ʪʦʯʢʫ ʫʣʴʷ, ʥʝ ʧʦʜʚʝʨʛʘʷ ʧʯʝʣ ʛʫʙʠʪʝʣʴʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ 

ʚʳʩʦʢʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʫʩʪʘʥʦʚʢʠ  ʦʪʢʘʣʠʙʨʦʚʘʣʠ  ʧʦʜ ʥʝʦʙʭʦʜʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʦʟʦʥʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ. ʀʟʤʝʨʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʟʦʥʘ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʡʦʜʦʤʝʪʨʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ [6].  

 ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʙʳʣʦ ʟʘʜʝʡʩʪʚʦʚʘʥʦ 210 ʧʯʝʣʦʩʝʤʝʡ, ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 3-ʭ ʢʨʘʪʥʦʡ ʧʦʚʪʦʨʥʦʩʪʠ, 192 

ʠʟ ʥʠʭ ʧʦʜʚʝʨʛʣʠʩʴ ʦʙʨʘʙʦʪʢʝ ʦʟʦʥʦʤ ʚ 64 ʨʝʞʠʤʘʭ, ʘ 18 ʩʝʤʝʡ ï ʢʦʥʪʨʦʣʴʥʘʷ ʛʨʫʧʧʘ. ʇʯʝʣʦʩʝʤʴʠ ʧʨʦʰʣʠ 

ʩʧʝʮʠʘʣʴʥʫʶ ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʢ ʥʘʯʘʣʫ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʤʝʪʴ ʨʘʚʥʳʝ ʫʩʣʦʚʠʷ 

ʨʘʟʚʠʪʠʷ, ʪʘʢʠʝ ʢʘʢ: ʧʦʨʦʜʥʦʝ ʩʭʦʜʩʪʚʦ, ʚʦʟʨʘʩʪ ʤʘʪʢʠ, ʩʠʣʘ ʩʝʤʴʠ, ʩʠʩʪʝʤʘ ʫʣʴʷ; ʘ ʪʘʢʞʝ ʨʘʚʥʳʝ ʦʮʝʥʦʯʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ, ʪʘʢʠʝ ʢʘʢ: ʢʦʣʠʯʝʩʪʚʦ ʧʝʯʘʪʥʦʛʦ ʨʘʩʧʣʦʜʘ, ʩʠʣʘ ʩʝʤʴʠ, ʢʘʯʝʩʪʚʦ ʷʡʮʝʢʣʘʜʢʠ. 

ʈʝʟʫʣʴʪʘʪʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘ ʷʚʣʷʶʪʩʷ ʚʳʷʚʣʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʦʙʨʘʙʦʪʢʠ ʧʯʝʣ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʜʦʩʪʠʛʥʫʪʦ ʫʚʝʣʠʯʝʥʠʝ ʧʘʨʘʤʝʪʨʘ ʩʪʝʧʝʥʠ  ʨʘʟʚʠʪʠʷ ʧʯʝʣʦʩʝʤʝʡ  ʥʘ 39 % (ʉʨ = 3.6481) ʟʘ 24 ʩʫʪʦʢ ʚ ʩʨʘʚʥʝʥʠʝ 

ʩ ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʦʡ (ʉʨ = 2.6276). ʅʘʠʙʦʣʴʰʠʡ ʵʬʬʝʢʪ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʟʦʥʘ 32 ʤʛ/ʤ3 ʚ 

ʦʟʦʥʦʚʦʟʜʫʰʥʦʡ ʩʤʝʩʠ ʧʦʩʪʫʧʘʶʱʝʡ ʚ ʫʣʝʡ, ʧʨʠ ʵʢʩʧʦʟʠʮʠʠ 24 ʯʘʩʘ ʚ ʩʫʪʢʠ ʩ ʧʝʨʠʦʜʠʯʥʦʩʪʴʶ 24 ʨʘʟʘ ʟʘ 24 

ʩʫʪʦʢ, ʪ.ʝ. ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʦʙʨʘʙʦʪʢʝ [4]. 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʦʧʨʝʜʝʣʝʥʳ ʙʝʟʦʧʘʩʥʳʝ ʨʝʞʠʤʥʳʝ ʦʙʣʘʩʪʠ ʜʣʷ ʦʙʨʘʙʦʪʢʠ 

ʧʯʝʣ, ʦʧʨʝʜʝʣʝʥʳ ʨʝʞʠʤʳ ʠ ʧʘʨʘʤʝʪʨʳ ʦʙʨʘʙʦʪʢʠ ʧʯʝʣʠʥʳʭ ʩʝʤʝʡ ʜʣʷ ʩʪʠʤʫʣʷʮʠʠ ʚʝʩʝʥʥʝʛʦ ʨʘʟʚʠʪʠʷ ʠ 

ʙʦʨʴʙʳ ʩ ʙʦʣʝʟʥʷʤʠ ʧʯʝʣ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʵʨʦʦʟʦʥʥʦʡ ʦʙʨʘʙʦʪʢʝ ʦʧʳʪʥʳʝ ʧʯʝʣʠʥʳʝ ʩʝʤʴʠ ʩʠʣʦʡ ʥʘ 39% ʧʨʝʚʳʰʘʶʱʝʡ ʩʠʣʫ 

ʢʦʥʪʨʦʣʴʥʦʡ ʛʨʫʧʧʳ ʠʤʝʣʠ ʢ ʤʦʤʝʥʪʫ ʧʝʨʚʦʛʦ ʤʝʜʦʩʙʦʨʘ ʥʘ 91% ʙʦʣʴʰʝ, ʣʝʪʥʳʭ, ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʩʙʦʨʝ 

ʥʝʢʪʘʨʘ ʧʯʝʣ. ʕʪʦ ʦʟʥʘʯʘʣʦ ʧʨʠʙʘʚʢʫ ʤʝʜʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʙʦʣʝʝ ʯʝʤ ʥʘ 25 ʢʛ ʟʘ ʩʝʟʦʥ, ʠʟ ʥʠʭ ʥʘ 15 ʢʛ ʩ ʙʝʣʦʡ 

ʘʢʘʮʠʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʝʤ.  

ʊʘʙʣʠʮʘ 1 

ʈʝʞʠʤʳ  ʠ ʧʘʨʘʤʝʪʨʳ ʦʙʨʘʙʦʪʢʠ ʧʯʝʣʠʥʳʭ ʩʝʤʝʡ ʦʟʦʥʦʤ 

ʈʝʞʠʤ 
ʂʦʥʮʝʥʪʨʘʮʠʷ ʦʟʦʥʘ 

ʉ, ʤʛ/ʤ3 

ʕʢʩʧʦʟʠʮʠʷ 

ʊ, ʯʘʩʦʚ 

ʂʦʣʠʯʝʩʪʚʦ ʦʙʨʘʙʦʪʦʢ ʟʘ 

ʧʝʨʠʦʜ, N, ʨʘʟ 

ʉʪʠʤʫʣʷʮʠʷ 32 24 24 

ʇʨʦʬʠʣʘʢʪʠʢʘ ʠ ʣʝʯʝʥʠʝ 

ʘʩʢʦʩʬʝʨʦʟʘ  
250 1 2 

ʃʝʯʝʥʠʝ ʜʨʫʛʠʭ ʙʦʣʝʟʥʝʡ ʧʯʝʣ 500 1 3 

ʇʨʦʠʟʚʝʜʝʥʦ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʵʣʝʢʪʨʦʦʟʦʥʠʨʦʚʘʥʠʷ ʚ 

ʧʯʝʣʦʚʦʜʩʪʚʝ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʜʣʷ ʜʚʫʭ, ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʥʘ ʂʫʙʘʥʠ, 

ʪʝʭʥʦʣʦʛʠʡ ʧʯʝʣʦʚʦʜʩʪʚʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤʠ ʛʨʫʧʧʘʤʠ, ʢʦʪʦʨʳʝ ʥʝ ʧʦʜʚʝʨʛʘʣʠʩʴ  

ʵʣʝʢʪʨʦʦʟʦʥʠʨʦʚʘʥʠʶ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʵʣʝʢʪʨʦʦʟʦʥʠʨʦʚʘʥʠʷ ʜʣʷ 100 ʧʯʝʣʠʥʳʭ ʩʝʤʝʡ, ʚʳʨʘʞʝʥʥʘʷ ʯʝʨʝʟ ʯʠʩʪʳʡ ʜʠʩʢʦʥʪʠʨʦʚʘʥʥʳʡ ʜʦʭʦʜ, 

ʩʦʩʪʘʚʣʷʝʪ:  ʜʣʷ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʚʝʜʝʥʠʷ ʧʯʝʣʠʥʳʭ ʩʝʤʝʡ ʏɼɼ = 153 ʪʳʩ. ʨʫʙ.; ʜʣʷ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʪʦʚʘʨʥʦʛʦ ʤʝʜʘ ʏɼɼ = 615 ʪʳʩ. ʨʫʙ.  

ʅʘ ʙʘʟʝ ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʟʨʘʙʦʪʘʥʳ ʵʣʝʢʪʨʦʦʟʦʥʘʪʦʨ ʠ ʪʝʭʥʦʣʦʛʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʵʣʝʢʪʨʦʦʟʦʥʠʨʦʚʘʥʠʷ ʧʯʝʣʠʥʳʭ ʩʝʤʝʡ. ʕʣʝʢʪʨʦʦʟʦʥʘʪʦʨ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʦʙʨʘʙʦʪʢʫ ʦʜʥʦʚʨʝʤʝʥʥʦ 4-

ʭ ʧʯʝʣʠʥʳʭ ʩʝʤʝʡ ʚ 3-ʭ ʨʝʞʠʤʘʭ: 1) ʩʪʠʤʫʣʷʮʠʠ ʨʘʟʚʠʪʠʷ, 2) ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʘʩʢʦʩʬʝʨʦʟʘ ʧʯʝʣ, 3) 

ʣʝʯʝʥʠʷ ʜʨʫʛʠʭ ʙʦʣʝʟʥʝʡ ʧʯʝʣ. ʆʙʨʘʙʦʪʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʨʫʯʥʦʤ ʠʣʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ. 

ʊʝʭʥʦʣʦʛʠʷ ʠ ʫʩʪʨʦʡʩʪʚʦ ʚʥʝʜʨʝʥʳ ʠ ʛʦʪʦʚʠʪʩʷ ʤʝʣʢʦʩʝʨʠʡʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʫʩʪʨʦʡʩʪʚʘ. ɺ 

ʟʘʢʣʶʯʝʥʠʠ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʘʵʨʦʦʟʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʯʝʣʦʚʦʜʩʪʚʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ 

ʤʝʜʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʧʯʝʣʦʩʝʤʝʡ  ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʝʤ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʵʢʦʣʦʛʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʪʨʫʜʘ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʆʚʩʷʥʥʠʢʦʚ ɼ.ɸ. ʇʘʨʘʤʝʪʨʳ ʵʣʝʢʨʦʦʟʦʥʘʪʦʨʘ ʜʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʟʦʥʘ ʚ ʫʣʴʝ ʧʨʠ ʣʝʯʝʥʠʠ 

ʙʦʣʝʟʥʝʡ ʧʯʝʣ/ɼ.ɸ. ʆʚʩʷʥʥʠʢʦʚ, ʉ.ʉ. ɿʫʙʦʚʠʯ, ɸ.ʇ. ɺʦʣʦʰʠʥ//ʕʥʝʨʛʦʩʙʝʨʝʛʘʶʱʠʝ ʪʝʭʥʦʣʦʛʠʠ ʚ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʝ ʠ ʩʪʘʮʠʦʥʘʨʥʦʡ ʵʥʝʨʛʝʪʠʢʝ: ʪʨ. 6-ʡ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. -ʏ-

3. -ʄ., 2008. -ʉ. 374-380. 

2. ʆʚʩʷʥʥʠʢʦʚ ɼ.ɸ., ʅʠʢʦʣʘʝʥʢʦ ʉ.ɸ., ɺʦʣʦʰʠʥ ɸ.ʇ., ɿʫʙʦʚʠʯ ʉ.ʉ., ʎʦʢʫʨ ɼ.ʉ. ʕʣʝʢʪʨʦʦʟʦʥʘʪʦʨ//ʇʘʪʝʥʪ 

ʈʦʩʩʠʠ ˉ 2429192. 2011. 

3. ʇʘʪ. ʈʌ ˉ 2417159, ʄʇʂ ʉ2 ʉ01ɺ13/11 (2006.01) ʕʣʝʢʪʨʦʦʟʦʥʘʪʦʨ/ɼ.ɸ. ʆʚʩʷʥʥʠʢʦʚ, ʉ.ɸ. ʅʠʢʦʣʘʝʥʢʦ, 

ʉ.ʉ. ɿʫʙʦʚʠʯ, ɸ.ʇ. ɺʦʣʦʰʠʥ, ɼ.ʉ. ʎʦʢʫʨ; ʟʘʷʚʠʪʝʣʴ ʠ ʧʘʪʝʥʪʦʦʙʣʘʜʘʪʝʣʴ ʂɻɸʋ. -ˉ 2009126863 ʟʘʷʚʣ. 

13.07.2009; ʦʧʫʙʣ. 27.04.2011. ɹʶʣ. ˉ 2. -5 ʩ. 

4. ɺʦʣʦʰʠʥ ɸ.ʇ. ʇʘʨʘʤʝʪʨʳ ʦʟʦʥʠʨʦʚʘʥʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ 

ʧʯʝʣʦʚʦʜʩʪʚʘ. / ɸ.ʇ ɺʦʣʦʰʠʥ, ɼ.ɸ. ʆʚʩʷʥʥʠʢʦʚ, ʉ.ʉ. ɿʫʙʦʚʠʯ // ʄʘʪʝʨʠʘʣʳ ʚʪʦʨʦʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʆʩʥʦʚʳ ʜʦʩʪʠʞʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘè. ī  ɺʦʣʛʦʛʨʘʜ: 

ɺɻʉʍɸ, 2008. ī ʉ. 201-203. 

5. ɺʦʣʦʰʠʥ ɸ.ʇ. ʉʦʚʨʝʤʝʥʥʳʝ ʛʝʥʝʨʘʪʦʨʳ ʦʟʦʥʘ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ. / ɸ.ʇ 

ɺʦʣʦʰʠʥ, ɸ.ʇ. ɼʦʥʩʢʦʚ, ʉ.ɺ. ʏʝʨʥʳʭ // ʉʙʦʨʥʠʢ ʩʪʘʪʝʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

çʈʦʣʴ ʥʘʫʢʠ ʚ ʨʘʟʚʠʪʠʠ ʦʙʱʝʩʪʚʘè. ï ʋʬʘ: ʈʀʆ ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʮʝʥʪʨ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

çʆʄɽɻɸ ʉɸʁʅʉè, 2014. ï ʉ. 17-19. 
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ʋɼʂ 681.3.001.63 

ʊ.ɺ. ʃʶʙʠʤʦʚʘ 

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ  

ʂʘʬʝʜʨʘ çʕʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʝ ʜʠʩʮʠʧʣʠʥʳè 

ʉʝʚʝʨʦ-ʢʘʚʢʘʟʩʢʠʡ ʬʠʣʠʘʣ ʬʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ñɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ɻ. ʐʫʭʦʚʘò 

ʛ. ʄʠʥʝʨʘʣʴʥʳʝ ɺʦʜʳ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʈɽʐɽʅʀɽ ʂʆʄɹʀʅɸʊʆʈʅʓʍ ɿɸɼɸʏ ʄɽʊʆɼɸʄʀ ʕɺʆʃʖʎʀʆʅʅʓʍ ɺʓʏʀʉʃɽʅʀʁ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʵʚʦʣʶʮʠʦʥʥʳʡ ʘʣʛʦʨʠʪʤ ʚ ʟʘʜʘʯʝ ʢʦʤʙʠʥʘʪʦʨʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʝʛʦ 

ʧʨʠʤʝʥʝʥʠʝ ʢ ʥʝʡ. ʆʧʠʩʘʥʳ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʜʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ. ʇʦʢʘʟʘʥ ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʵʚʦʣʶʮʠʦʥʥʦʛʦ 

ʘʣʛʦʨʠʪʤʘ. ʅʘ ʧʨʠʤʝʨʝ ʟʘʜʘʯʠ ʢʦʤʤʠʚʦʷʞʝʨʘ ʧʦʢʘʟʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʩʪʨʦʡʢʠ ʧʘʨʘʤʝʪʨʦʚ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʘʣʛʦʨʠʪʤʘ. ʇʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥ ʧʨʠʤʝʨ ʜʝʡʩʪʚʠʷ ʵʚʦʣʶʮʠʠ ʨʝʰʝʥʠʡ ʚ ʟʘʜʘʯʝ ʢʦʤʤʠʚʦʷʞʝʨʘ ʚ 

ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʧʦʩʪʘʥʦʚʢʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɻʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ, ʦʧʪʠʤʠʟʘʮʠʷ, ʟʘʜʘʯʘ ʢʦʤʤʠʚʦʷʞʝʨʘ, ʧʦʧʫʣʷʮʠʷ, ʤʫʪʘʮʠʷ, ʢʨʦʩʩʠʥʛʦʚʝʨ, 

ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ, ʬʫʥʢʮʠʠ ʵʢʩʪʨʝʤʫʤʘ. 

ʕʚʦʣʶʮʠʦʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ð ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʠʥʪʝʣʣʝʢʪʝ, ʢʦʪʦʨʦʝ ʠʩʧʦʣʴʟʫʝʪ ʠ 

ʤʦʜʝʣʠʨʫʝʪ ʧʨʦʮʝʩʩʳ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʦʪʙʦʨʘ.  

ɻʝʥʝʪʠʯʝʩʢʠʝ ʠ ʵʚʦʣʶʮʠʦʥʥʳʝ ʘʣʛʦʨʠʪʤʳ ʦʧʪʠʤʠʟʘʮʠʠ ʷʚʣʷʶʪʩʷ ʘʣʛʦʨʠʪʤʘʤʠ ʩʣʫʯʘʡʥʦ - 

ʥʘʧʨʘʚʣʝʥʥʦʛʦ ʧʦʠʩʢʘ ʠ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ ʪʘʤ, ʛʜʝ ʩʣʦʞʥʦ ʠʣʠ ʥʝʚʦʟʤʦʞʥʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʟʘʜʘʯʫ 

ʚ ʚʠʜʝ, ʧʨʠʛʦʜʥʦʤ ʜʣʷ ʙʦʣʝʝ ʙʳʩʪʨʳʭ ʘʣʛʦʨʠʪʤʦʚ ʣʦʢʘʣʴʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ (ʥʘʧʨʠʤʝʨ, ʜʣʷ ʛʨʘʜʠʝʥʪʥʳʭ 

ʘʣʛʦʨʠʪʤʦʚ, ʛʜʝ ʚʦʟʤʦʞʥʦ, ʚʜʦʙʘʚʦʢ, "ʤʛʥʦʚʝʥʥʦʝ" ʚʳʯʠʩʣʝʥʠʝ ʛʨʘʜʠʝʥʪʘ ʬʫʥʢʮʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʚʠʜʝ 

ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ, ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʘ ʦʙʨʘʪʥʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʦʰʠʙʢʠ), ʣʠʙʦ ʝʩʣʠ ʩʪʦʠʪ 

ʟʘʜʘʯʘ ʦʧʪʠʤʠʟʘʮʠʠ ʥʝʜʠʬʬʝʨʝʥʮʠʨʫʝʤʦʡ ʬʫʥʢʮʠʠ ʠʣʠ ʟʘʜʘʯʘ ʤʥʦʛʦʵʢʩʪʨʝʤʘʣʴʥʦʡ ʛʣʦʙʘʣʴʥʦʡ 

ʦʧʪʠʤʠʟʘʮʠʠ. 

ɻʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ (ɻɸ) ʧʨʠʚʣʝʢʘʣʠ ʩʚʦʝ ʚʥʠʤʘʥʠʝ ʩ ʜʘʚʥʠʭ ʚʨʝʤʝʥ. ɹʣʘʛʦʜʘʨʷ ʨʘʙʦʪʝ ɼʞʦʥʘ 

ʍʦʣʣʘʥʜʘ ʚ ʥʘʯʘʣʝ 70-ʭ ʛʦʜʦʚ ʠ ʝʛʦ ʢʥʠʛʝ çɸʜʘʧʪʘʮʠʷ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤʘʭè ʦʥʠ ʩʪʘʣʠ 

ʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳ. ʆʙʣʘʩʪʴ ɻɸ ʦʩʪʘʚʘʣʠʩʴ ʪʝʦʨʝʪʠʯʝʩʢʠʤʠ ʜʦ ʩʝʨʝʜʠʥʳ 80-ʭ ʛʦʜʦʚ. ʃʠʰʴ ʩ ʨʦʩʪʦʤ 

ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʪʝʭʥʠʢʝ ʠʭ ʤʦʞʥʦ ʙʳʣʦ ʧʨʠʤʝʥʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠ. ɻɸ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ 

ʵʢʩʧʣʫʘʪʘʮʠʶ ʩʣʫʯʘʡʥʦʛʦ ʧʦʠʩʢʘ, ʠʩʧʦʣʴʟʫʝʤʦʡ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʦʧʪʠʤʠʟʘʮʠʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩ 

ʧʦʤʦʱʴʶ ɻɸ ʨʝʰʘʶʪʩʷ ʨʘʟʥʳʝ ʟʘʜʘʯʠ, ʥʦ ʙʦʣʴʰʦʝ ʧʨʠʟʚʘʥʠʝ ʧʦʣʫʯʠʣʠ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ. 

ʉʫʱʝʩʪʚʫʝʪ ʦʯʝʥʴ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʟʘʜʘʯ ʦʧʪʠʤʠʟʘʮʠʠ. ʆʜʥʦʡ ʠʟ ʧʦʧʫʣʷʨʥʳʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ 

ʟʘʜʘʯʘ ʢʦʤʤʠʚʦʷʞʝʨʘ. ʉʫʪʴ ʵʪʦʡ ʟʘʜʘʯʠ, ʜʘ ʠ ʚʦʦʙʱʝ ʟʘʜʘʯ ʦʧʪʠʤʠʟʘʮʠʠ ð ɻ ʪʦ ʥʘʡʪʠ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ, 

ʪ.ʝ. ʬʫʥʢʮʠʠ ʵʢʩʪʨʝʤʫʤʘ -  ʣʠʙʦ ʤʠʥʠʤʫʤ, ʣʠʙʦ ʤʘʢʩʠʤʫʤ. 

ɻɸ ʩʚʦʡʩʪʚʝʥʥʳ ʩʣʝʜʫʶʱʠʝ ʧʦʥʷʪʠʷ: 

ʍʨʦʤʦʩʦʤʘ ð ʚʝʢʪʦʨ ʠʣʠ ʩʪʨʦʢʘ ʢʘʢʠʭ-ʣʠʙʦ ʯʠʩʝʣ. ʂʘʞʜʘʷ ʧʦʟʠʮʠʷ ʭʨʦʤʦʩʦʤʳ ʥʘʟʳʚʘʝʪʩʷ ʛʝʥʦʤ. 

ʆʩʦʙʴ ð ʥʘʙʦʨ ʭʨʦʤʦʩʦʤ. ʆʙʳʯʥʦ ʦʩʦʙʴ ʩʦʩʪʦʠʪ ʠʟ ʦʜʥʦʡ ʭʨʦʤʦʩʦʤʳ. 

ʂʨʦʩʩʠʥʛʦʚʝʨ ð ʦʧʝʨʘʮʠʷ ʦʙʤʝʥʘ ʯʘʩʪʷʤʠ ʤʝʞʜʫ ʭʨʦʤʦʩʦʤʘʤʠ. ʅʘʧʨʠʤʝʨ, 

1000111010101100 ØØ . 

ʄʫʪʘʮʠʷ ð ʩʣʫʯʘʡʥʦʝ ʠʟʤʝʥʝʥʠʝ ʧʦʟʠʮʠʡ ʚ ʭʨʦʤʦʩʦʤʝ. ʂ ʧʨʠʤʝʨʫ, 10100011010011 . 

ʇʦʧʫʣʷʮʠʷ ð ʩʦʚʦʢʫʧʥʦʩʪʴ ʦʩʦʙʝʡ. 

ʇʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ð ʢʨʠʪʝʨʠʡ ʠʣʠ ʬʫʥʢʮʠʷ, ʵʢʩʪʨʝʤʫʤ ʢʦʪʦʨʦʡ ʩʣʝʜʫʝʪ ʥʘʡʪʠ. 

ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʦʧʨʝʜʝʣʝʥʠʡ ʩʣʝʜʫʝʪ, ʯʪʦ ʪʝʨʤʠʥʦʣʦʛʠʷ ɻɸ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʠʥʪʝʟ ʛʝʥʝʪʠʯʝʩʢʠʭ 

ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʧʦʥʷʪʠʡ. 

ɻʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ ʧʦʚʪʦʨʷʶʪ ʵʚʦʣʶʮʠʶ ʚ ʧʨʠʨʦʜʝ ʠ ʦʧʝʨʠʨʫʶʪ ʪʘʢ ʥʘʟʳʚʘʝʤʳʤʠ ʭʨʦʤʦʩʦʤʘʤʠ 

ï ʚʝʢʪʦʨʘʤʠ ʜʘʥʥʳʭ, ʵʣʝʤʝʥʪʳ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʙʠʥʘʨʥʳʤʠ, ʪʘʢ ʠ ʚʝʱʝʩʪʚʝʥʥʳʤʠ. ʕʪʦ 
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ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʧʦʩʦʙʦʤ ʢʦʜʠʨʦʚʘʥʠʷ. ʉʫʱʝʩʪʚʫʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʩʧʦʩʦʙʘ ʢʦʜʠʨʦʚʘʥʠʷ ʛʝʥʦʚ: 

ʙʠʥʘʨʥʦʝ ʠ ʚʝʱʝʩʪʚʝʥʥʦʝ. 

ɺ ɻɸ ʠʩʧʦʣʴʟʫʶʪ ʯʝʪʳʨʝ ʦʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ: 

1. ʦʪʙʦʨ; 

2. ʚʳʙʦʨ ʧʘʨ ʜʣʷ ʩʢʨʝʱʠʚʘʥʠʷ; 

3. ʩʢʨʝʱʠʚʘʥʠʝ; 

4. ʤʫʪʘʮʠʷ. 

ʂʘʞʜʦʤʫ ʨʝʰʝʥʠʶ (ʭʨʦʤʦʩʦʤʝ ʠʟ ʧʦʧʫʣʷʮʠʠ) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ 

ʥʘʟʳʚʘʝʤʦʡ ʪʘʢ ʞʝ ʬʫʥʢʮʠʝʡ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʠ ʠʣʠ ʬʫʥʢʮʠʝʡ ʬʠʪʥʝʩʘ. ɼʣʷ ʢʘʞʜʦʡ ʠʟ ʧʨʦʮʝʜʫʨ 

ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ ʥʝʦʙʭʦʜʠʤʦ ʦʧʳʪʥʳʤ ʧʫʪʝʤ ʧʦʜʦʙʨʘʪʴ ʫʧʨʘʚʣʷʶʱʠʝ ʧʘʨʘʤʝʪʨʳ. 

ʅʘ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʠʥʠʮʠʘʣʠʟʘʮʠʠ ʧʦʧʫʣʷʮʠʠ ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʚʳʙʠʨʘʝʪʩʷ ʧʦʧʫʣʷʮʠʷ ʭʨʦʤʦʩʦʤ. 

ʂʘʢ ʧʨʘʚʠʣʦ, ʵʪʘ ʩʣʫʯʘʡʥʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʨʘʚʥʦʤʝʨʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ. ʀʟ ʚʳʰʝ ʩʢʘʟʘʥʦ ʧʦʩʪʨʦʠʤ 

ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 1. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ 

 

ɿʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ ï ʩʘʤʳʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʡ ʠ ʚʘʞʥʳʡ ʜʣʷ ʧʨʘʢʪʠʢʠ ʢʣʘʩʩ ʟʘʜʘʯ. ʄʳ ʤʦʛʣʠ 

ʥʘʙʣʶʜʘʪʴ ʠʭ ʠ ʚ ʧʦʚʩʝʜʥʝʚʥʦʡ ʞʠʟʥʠ, ʢʦʛʜʘ ʨʘʩʧʨʝʜʝʣʷʣʠ ʚʨʝʤʷ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʜʝʣʘʤʠ. ʅʝʢʦʪʦʨʳʝ 

ʟʘʜʘʯʠ ʠʟ ʵʪʦʛʦ ʢʣʘʩʩʘ ʤʦʞʥʦ ʨʝʰʠʪʴ ʧʨʦʩʪʳʤ ʧʫʪʝʤ, ʥʦ ʝʩʪʴ ʠ ʪʘʢʠʝ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ ʥʘʡʪʠ ʥʝʚʦʟʤʦʞʥʦ. 

 ɹʦʣʴʰʠʥʩʪʚʦ ʨʝʘʣʴʥʳʭ ʟʘʜʘʯ ʧʨʝʜʥʘʟʥʘʯʝʥʦ ʜʣʷ ʧʦʠʩʢʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʛʜʝ ʟʥʘʯʝʥʠʝ ï 

ʩʣʦʞʥʘʷ ʬʫʥʢʮʠʷ, ʟʘʚʠʩʷʱʘʷ ʦʪ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ɹʳʚʘʶʪ ʩʣʫʯʘʠ, ʢʦʛʜʘ ʥʝʦʙʭʦʜʠʤʦ 

ʥʘʡʪʠ ʪʦʯʥʦʝ ʟʥʘʯʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʬʫʥʢʮʠʠ. ɺ ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ, ʪʦʯʥʳʡ ʦʧʪʠʤʫʤ ʥʝ ʥʫʞʝʥ ï ʤʦʞʥʦ ʩʯʠʪʘʪʴ 

ʣʶʙʦʝ ʜʨʫʛʦʝ ʟʥʘʯʝʥʠʝ ʣʫʯʰʠʤ ʟʘ ʦʧʨʝʜʝʣʝʥʥʫʶ ʟʘʜʘʥʥʫʶ ʚʝʣʠʯʠʥʫ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʛʝʥʝʪʠʯʝʩʢʠʝ 

ʘʣʛʦʨʠʪʤʳ ï ʧʨʠʝʤʣʝʤʳʡ ʤʝʪʦʜ ʜʣʷ ʧʦʠʩʢʘ "ʧʨʠʝʤʣʝʤʳʭ" ʟʥʘʯʝʥʠʡ. ʆʩʦʙʝʥʥʦʩʪʴ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʘʣʛʦʨʠʪʤʘ 

ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʦʥ ʩʧʦʩʦʙʝʥ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʥʦʛʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʚʢʣʶʯʘʷ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʩʘʤʦʣʝʪʦʚ, ʥʘʩʪʨʘʠʚʘʥʠʠ ʧʘʨʘʤʝʪʨʦʚ ʘʣʛʦʨʠʪʤʦʚ ʠ ʧʦʠʩʢʝ ʩʪʦʡʢʠʭ ʩʦʩʪʦʷʥʠʡ ʩʠʩʪʝʤ 

ʥʝʣʠʥʝʡʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ[1]. 
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ɻʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ ʷʚʣʷʶʪʩʷ ʵʬʬʝʢʪʠʚʥʦʡ ʧʨʦʮʝʜʫʨʦʡ ʧʦʠʩʢʘ, ʢʦʪʦʨʘʷ ʢʦʥʢʫʨʠʨʫʝʪ ʩ ʜʨʫʛʠʤʠ 

ʧʨʦʮʝʜʫʨʘʤʠ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʛʝʥʝʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ ʩʠʣʴʥʦ ʟʘʚʠʩʠʪ ʦʪ ʪʘʢʠʭ ʜʝʪʘʣʝʡ, ʢʘʢ ʤʝʪʦʜ 

ʢʦʜʠʨʦʚʘʥʠʷ ʨʝʰʝʥʠʡ, ʦʧʝʨʘʪʦʨʦʚ, ʥʘʩʪʨʘʠʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʦʪʜʝʣʴʥʳʭ ʢʨʠʪʝʨʠʝʚ ʫʩʧʝʭʘ.  

ɻʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ - ʥʦʚʝʡʰʠʡ, ʥʦ ʥʝ ʝʜʠʥʩʪʚʝʥʥʦ ʚʦʟʤʦʞʥʳʡ ʩʧʦʩʦʙ ʨʝʰʝʥʠʷ ʟʘʜʘʯ 

ʦʧʪʠʤʠʟʘʮʠʠ. ʀʟʚʝʩʪʥʳ ʜʚʘ ʧʦʧʫʣʷʨʥʳʭ ʤʝʪʦʜʘ ʨʝʰʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʟʘʜʘʯ - ʧʝʨʝʙʦʨʥʳʡ ʠ ʣʦʢʘʣʴʥʦ-

ʛʨʘʜʠʝʥʪʥʳʡ. ʋ ʢʘʞʜʦʛʦ ʠʟ ʵʪʠʭ ʤʝʪʦʜʦʚ ʠʤʝʶʪʩʷ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʠ ʚ ʢʦʥʢʨʝʪʥʳʭ ʩʣʫʯʘʷʭ ʩʣʝʜʫʝʪ 

ʧʦʜʫʤʘʪʴ, ʢʘʢʦʡ ʤʝʪʦʜ ʚʳʙʨʘʪʴ. 

ʇʝʨʝʙʦʨʥʳʡ ʤʝʪʦʜ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʦʡ. ɼʣʷ ʧʦʠʩʢʘ ʪʦʯʢʠ ʤʘʢʩʠʤʫʤʘ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʪʨʝʙʫʝʪʩʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʳʯʠʩʣʠʪʴ ʟʥʘʯʝʥʠʷ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʚʦ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʪʦʯʢʘʭ, ʟʘʧʦʤʠʥʘʷ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʠʟ ʥʠʭ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʵʪʦʛʦ ʤʝʪʦʜʘ ʷʚʣʷʝʪʩʷ ʙʦʣʴʰʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʪʦʠʤʦʩʪʴ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʟʘʜʘʯʝ 

ʢʦʤʤʠʚʦʷʞʝʨʘ ʧʦʪʨʝʙʫʝʪʩʷ ʧʨʦʩʯʠʪʘʪʴ ʜʣʠʥʳ ʙʦʣʝʝ 1030 ʚʘʨʠʘʥʪʦʚ ʧʫʪʝʡ, ʯʪʦ ʩʦʚʝʨʰʝʥʥʦ ʥʝʨʝʘʣʴʥʦ. 

ʆʜʥʘʢʦ, ʝʩʣʠ ʧʝʨʝʙʦʨ ʚʩʝʭ ʚʘʨʠʘʥʪʦʚ ʟʘ ʨʘʟʫʤʥʦʝ ʚʨʝʤʷ ʚʦʟʤʦʞʝʥ, ʪʦ ʤʦʞʥʦ ʙʳʪʴ ʘʙʩʦʣʶʪʥʦ ʫʚʝʨʝʥʥʳʤ ʚ 

ʪʦʤ, ʯʪʦ ʥʘʡʜʝʥʥʦʝ ʨʝʰʝʥʠʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʦʧʪʠʤʘʣʴʥʦ. 

ɺʪʦʨʦʡ ʩʧʦʩʦʙ ʦʩʥʦʚʘʥ ʥʘ ʤʝʪʦʜʝ ʛʨʘʜʠʝʥʪʥʦʛʦ ʩʧʫʩʢʘ. ʇʨʠ ʵʪʦʤ ʩʧʝʨʚʘ ʚʳʙʠʨʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ 

ʩʣʫʯʘʡʥʳʝ ʟʥʘʯʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʘ ʟʘʪʝʤ ʵʪʠ ʟʥʘʯʝʥʠʷ ʧʦʩʪʝʧʝʥʥʦ ʠʟʤʝʥʷʶʪ, ʜʦʙʠʚʘʷʩʴ ʥʘʠʙʦʣʴʰʝʡ 

ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ. ɼʦʩʪʠʛʥʫʚ ʣʦʢʘʣʴʥʦʛʦ ʤʘʢʩʠʤʫʤʘ, ʪʘʢʦʡ ʘʣʛʦʨʠʪʤ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ, 

ʧʦʵʪʦʤʫ ʜʣʷ ʧʦʠʩʢʘ ʛʣʦʙʘʣʴʥʦʛʦ ʦʧʪʠʤʫʤʘ ʧʦʪʨʝʙʫʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʫʩʠʣʠʷ. 

ɻʨʘʜʠʝʥʪʥʳʝ ʤʝʪʦʜʳ ʚʳʧʦʣʥʷʶʪʩʷ ʙʳʩʪʨʦ, ʥʦ ʥʝ ʛʘʨʘʥʪʠʨʫʶʪ, ʯʪʦ ʥʘʡʜʝʥʥʦʝ ʨʝʰʝʥʠʝ ʙʫʜʝʪ 

ʦʧʪʠʤʘʣʴʥʦ. ʆʥʠ ʭʦʨʦʰʦ ʧʨʠʤʝʥʠʤʳ ʚ ʫʥʠʤʦʜʘʣʴʥʳʭ ʟʘʜʘʯʘʭ, ʛʜʝ ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ ʠʤʝʝʪ ʝʜʠʥʩʪʚʝʥʥʳʡ 

ʣʦʢʘʣʴʥʳʡ ʤʘʢʩʠʤʫʤ, ʦʥ ʞʝ - ʛʣʦʙʘʣʴʥʳʡ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʟʘʜʘʯʘ ʤʫʣʴʪʠʤʦʜʘʣʴʥʘ  ʠ ʤʥʦʛʦʤʝʨʥʘ, ʪʦ ʝʩʪʴ ʩʦʜʝʨʞʠʪ ʤʥʦʛʦ ʧʘʨʘʤʝʪʨʦʚ. ɼʣʷ ʪʘʢʠʭ 

ʟʘʜʘʯ ʥʝʪ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʤʝʪʦʜʘ, ʢʦʪʦʨʳʡ ʙʳʩʪʨʦ ʙʳ ʥʘʰʝʣ ʘʙʩʦʣʶʪʥʦ ʪʦʯʥʦʝ ʨʝʰʝʥʠʝ. 

ɻʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʙʠʥʘʮʠʶ ʧʝʨʝʙʦʨʥʦʛʦ ʠ ʛʨʘʜʠʝʥʪʥʦʛʦ ʤʝʪʦʜʦʚ. 

ʄʝʭʘʥʠʟʤʳ ʢʨʦʩʩʠʥʛʦʚʝʨʘ (ʩʢʨʝʱʠʚʘʥʠʷ) ʠ ʤʫʪʘʮʠʠ ʨʝʘʣʠʟʫʶʪ ʧʝʨʝʙʦʨʥʫʶ ʯʘʩʪʴ, ʘ ʦʪʙʦʨ ʣʫʯʰʠʭ ʨʝʰʝʥʠʡ 

ï ʛʨʘʜʠʝʥʪʥʳʡ ʩʧʫʩʢ, ʪ.ʝ., ʝʩʣʠ ʥʘ ʥʝʢʦʪʦʨʦʤ ʤʥʦʞʝʩʪʚʝ ʟʘʜʘʥʘ ʩʣʦʞʥʘʷ ʬʫʥʢʮʠʷ ʦʪ ʥʝʩʢʦʣʴʢʠʭ ʧʝʨʝʤʝʥʥʳʭ, 

ʪʦʛʜʘ ʛʝʥʝʪʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʷʚʣʷʝʪʩʷ ʧʨʦʛʨʘʤʤʦʡ, ʢʦʪʦʨʘʷ ʟʘ ʜʦʧʫʩʪʠʤʦʝ ʚʨʝʤʷ ʥʘʭʦʜʠʪ ʪʦʯʢʫ, ʛʜʝ 

ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʥʘʭʦʜʠʪʩʷ ʜʦʚʦʣʴʥʦ ʙʣʠʟʢʦ ʢ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʤʫ ʟʥʘʯʝʥʠʶ. ɺʳʙʠʨʘʷ ʧʨʠʝʤʣʝʤʦʝ 

ʚʨʝʤʷ ʨʘʩʯʝʪʘ, ʧʦʣʫʯʘʝʤ ʣʫʯʰʠʝ ʨʝʰʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʟʘ ʵʪʦ ʚʨʝʤʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ 

ʵʚʦʣʶʮʠʦʥʥʳʭ ʚʳʯʠʩʣʝʥʠʡ ʜʣʷ ʨʝʰʝʥʠʷ ʦʧʪʠʤʠʟʘʮʠʦʥʥʳʭ ʟʘʜʘʯ ʦʨʠʝʥʪʠʨʦʚʘʥʦ ʥʘ ʟʘʜʘʯʠ ʢʦʤʙʠʥʘʪʦʨʥʦʡ 

ʦʧʪʠʤʠʟʘʮʠʠ, ʫʩʧʝʰʥʦʝ ʨʝʰʝʥʠʝ ʢʦʪʦʨʳʭ, ʪʘʢʞʝ ʢʘʢ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ [2, ʩ.152]. 

 

ʂʦʤʙʠʥʘʪʦʨʥʘʷ ʦʧʪʠʤʠʟʘʮʠʷ 

ʂʦʤʙʠʥʘʪʦʨʥʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ï ʦʙʣʘʩʪʴ ʪʝʦʨʠʠ ʦʧʪʠʤʠʟʘʮʠʠ ʚ ʧʨʠʢʣʘʜʥʦʡ ʤʘʪʝʤʘʪʠʢʝ, ʩʚʷʟʘʥʥʘʷ ʩ 

ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʦʧʝʨʘʮʠʡ, ʪʝʦʨʠʝʡ ʘʣʛʦʨʠʪʤʦʚ ʠ ʪʝʦʨʠʝʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʣʦʞʥʦʩʪʠ. ʂʦʤʙʠʥʘʪʦʨʥʘʷ 

ʦʧʪʠʤʠʟʘʮʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʠʩʢʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ ʚ ʢʦʥʝʯʥʦʤ ʤʥʦʞʝʩʪʚʝ ʦʙʲʝʢʪʦʚ, ʯʝʤ ʦʯʝʥʴ ʧʦʭʦʞʘ 

ʥʘ ʜʠʩʢʨʝʪʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ. ʅʝʢʦʪʦʨʳʝ ʠʩʪʦʯʥʠʢʠ ʧʦʜ ʜʠʩʢʨʝʪʥʳʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝʤ ʧʦʥʠʤʘʶʪ 

ʮʝʣʦʯʠʩʣʝʥʥʦʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ, ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʷʷ ʝʤʫ ʢʦʤʙʠʥʘʪʦʨʥʫʶ ʦʧʪʠʤʠʟʘʮʠʶ, ʠʤʝʶʱʫʶ ʜʝʣʦ ʩ 

ʛʨʘʬʘʤʠ, ʤʘʪʨʦʠʜʘʤʠ ʠ ʧʦʭʦʞʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ. ʆʜʥʘʢʦ ʦʙʘ ʪʝʨʤʠʥʘ ʦʯʝʥʴ ʙʣʠʟʢʦ ʩʚʷʟʘʥʳ ʠ ʚ ʣʠʪʝʨʘʪʫʨʝ 

ʯʘʩʪʦ ʧʝʨʝʧʣʝʪʘʶʪʩʷ. ʂʦʤʙʠʥʘʪʦʨʥʘʷ ʦʧʪʠʤʠʟʘʮʠʷ ʯʘʩʪʦ ʩʚʦʜʠʪʩʷ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʧʦʠʩʢʘ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ. 

 ɺʦ ʤʥʦʛʠʭ ʟʘʜʘʯʘʭ ʢʦʤʙʠʥʘʪʦʨʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʧʦʣʥʳʡ ʧʝʨʝʙʦʨ ʥʝʨʝʘʣʝʥ. ʂʦʤʙʠʥʘʪʦʨʥʘʷ 

ʦʧʪʠʤʠʟʘʮʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʟʘʜʘʯʠ ʦʧʪʠʤʠʟʘʮʠʠ, ʚ ʢʦʪʦʨʳʭ ʤʥʦʞʝʩʪʚʦ ʜʦʧʫʩʪʠʤʳʭ ʨʝʰʝʥʠʡ ʜʠʩʢʨʝʪʥʦ 

ʠʣʠ ʤʦʞʝʪ ʙʳʪʴ ʩʚʝʜʝʥʦ ʢ ʜʠʩʢʨʝʪʥʦʤʫ ʤʥʦʞʝʩʪʚʫ. ʆʜʥʦʡ ʠʟ ʧʦʧʫʣʷʨʥʳʭ ʟʘʜʘʯ ʢʦʤʙʠʥʘʪʦʨʥʦʡ 

ʦʧʪʠʤʠʟʘʮʠʠ ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʘ ʢʦʤʤʠʚʦʷʞʝʨʘ. 

ɿʘʜʘʯʘ ʢʦʤʤʠʚʦʷʞʝʨʘ ï ʟʘʜʘʯʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʤʘʨʰʨʫʪʘ ʜʚʠʞʝʥʠʷ ʢʦʤʤʠʚʦʷʞʝʨʘ, ʮʝʣʴ ʢʦʪʦʨʦʛʦ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʧʦʩʝʪʠʪʴ ʚʩʝ ʦʙʲʝʢʪʳ, ʥʘʧʠʩʘʥʥʳʝ 

ʚ ʟʘʜʘʥʠʠ, ʟʘ ʢʨʘʪʯʘʡʰʠʡ ʩʨʦʢ ʠ ʩ ʥʘʠʤʝʥʴʰʠʤʠ ʟʘʪʨʘʪʘʤʠ. ɺ ʪʝʦʨʠʠ ʛʨʘʬʦʚ ï ɻ ʪʦ ʧʦʠʩʢ ʧʫʪʠ, ʩʚʷʟʳʚʘʶʱʝʛʦ 

ʜʚʘ ʠʣʠ ʙʦʣʝʝ ʫʟʣʘ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʠʪʝʨʠʷ ʦʧʪʠʤʘʣʴʥʦʩʪʠ. 
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ʉʬʦʨʤʠʨʫʝʤ ʟʘʜʘʯʫ ʢʦʤʤʠʚʦʷʞʝʨʘ: ʜʘʥ ʧʦʣʥʳʡ ʚʟʚʝʰʝʥʥʳʡ ʛʨʘʬ V)G(X, ʧʦʨʷʜʢʘ n , ʛʜʝ 

{ }nxx=X ...1  - ʤʥʦʞʝʩʪʚʦ ʚʝʨʰʠʥ; V  XX³  - ʤʥʦʞʝʩʪʚʦ ʨʝʙʝʨ, ʚ ʥʝʤ ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ɻʘʤʠʣʴʪʦʥʦʚ ʮʠʢʣ, 

ʠʤʝʶʱʠʡ ʥʘʠʤʝʥʴʰʠʡ ʩʫʤʤʘʨʥʳʡ ʚʝʩ, ʚʭʦʜʷʱʠʭ ʚ ʥʝʛʦ ʨʝʙʝʨ. ʎʠʢʣ ʚ ʛʨʘʬʝ ʥʘʟʳʚʘʝʪʩʷ ɻʘʤʠʣʴʪʦʥʦʚʳʤ 

ʮʠʢʣʦʤ, ʝʩʣʠ ʦʥ ʩʦʜʝʨʞʠʪ ʚʩʝ ʝʛʦ ʨʝʙʨʘ, ʧʨʠʯʝʤ ʢʘʞʜʦʝ ʨʝʙʨʦ ʦʜʠʥ ʠ ʪʦʣʴʢʦ ʦʜʠʥ ʨʘʟ.  

ʈʝʰʝʥʠʝʤ ʟʘʜʘʯʠ ʷʚʣʷʝʪʩʷ ʧʝʨʝʩʪʘʥʦʚʢʘ ʠʟ n  ʚʝʨʰʠʥ, ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʧʝʨʝʩʪʘʥʦʚʦʢ ʨʘʚʥʦ n!  

ʂʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʨʝʰʝʥʠʡ ʟʘʜʘʯʠ ʩ ʫʯʝʪʦʤ ʥʘʧʨʘʚʣʝʥʠʷ ʦʙʭʦʜʘ ʠ ʩʜʚʠʛʘ ʥʘʯʘʣʴʥʳʭ ʚʝʨʰʠʥ ʙʫʜʝʪ 

(nī1) !

2 . ɿʘʜʘʯʘ ʥʝ ʠʤʝʝʪ ʘʣʛʦʨʠʪʤʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʥʘʡʪʠ ʨʝʰʝʥʠʝ ʟʘ ʧʨʠʝʤʣʝʤʦʝ ʚʨʝʤʷ ʠ ʨʝʰʝʥʠʷ 

ʵʚʨʠʩʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ. 

 ɽʩʪʝʩʪʚʝʥʥʦʡ ʬʦʨʤʦʡ ʢʦʜʠʨʦʚʘʥʠʷ ʜʣʷ ʟʘʜʘʯʠ ʢʦʤʤʠʚʦʷʞʝʨʘ ʷʚʣʷʝʪʩʷ ʧʝʨʝʩʪʘʥʦʚʢʘ, ʪ.ʝ. n -ʘʨʥʦʝ 

ʢʦʜʠʨʦʚʘʥʠʝ, ʛʜʝ n  ð ʢʦʣʠʯʝʩʪʚʦ ʚʝʨʰʠʥ ʛʨʘʬʘ. ʇʨʠ ʵʪʦʤ ʩʧʦʩʦʙʝ ʢʦʜʠʨʦʚʘʥʠʷ ʚ i -ʡ ʧʦʟʠʮʠʠ ʢʦʜʠʨʫʶʱʝʡ 

ʩʪʨʦʢʠ ʩʪʦʠʪ ʥʦʤʝʨ ʚʝʨʰʠʥʳ, ʧʨʦʭʦʜʠʤʦʡ i -ʦʡ ʧʦ ʧʦʨʷʜʢʫ ʚ ʮʠʢʣʝ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʵʪʦʪ ʩʧʦʩʦʙ ʢʦʜʠʨʦʚʘʥʠʷ 

ʥʝ ʷʚʣʷʝʪʩʷ ʦʨʪʦʛʦʥʘʣʴʥʳʤ[3, ʩ 12]. 

 ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʩʣʝʜʫʝʪ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʧʦʧʳʪʦʢ ʦʪʳʩʢʘʪʴ ʪʦʯʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʢʦʤʤʠʚʦʷʞʝʨʘ ʠ 

ʩʦʩʨʝʜʦʪʦʯʠʪʴʩʷ ʥʘ ʧʦʠʩʢʝ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ð ʧʫʩʢʘʡ ʥʝ ʦʧʪʠʤʘʣʴʥʦʛʦ, ʥʦ ʭʦʪʷ ʙʳ ʙʣʠʟʢʦʛʦ ʢ ʥʝʤʫ. ɺ ʚʠʜʫ 

ʙʦʣʴʰʦʡ ʧʨʘʢʪʠʯʝʩʢʦʡ ʚʘʞʥʦʩʪʠ ʟʘʜʘʯʠ ʧʦʣʝʟʥʳʤʠ ʙʫʜʫʪ ʠ ʧʨʠʙʣʠʞʝʥʥʳʝ ʨʝʰʝʥʠʷ. 

 ɿʘʜʘʯʘ ʢʦʤʤʠʚʦʷʞʝʨʘ ʟʘʥʠʤʘʝʪ ʦʩʦʙʦʝ ʤʝʩʪʦ ʚ ʢʦʤʙʠʥʘʪʦʨʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʠ ʠʩʩʣʝʜʦʚʘʥʠʠ 

ʦʧʝʨʘʮʠʡ. ʀʩʪʦʨʠʯʝʩʢʠ ʦʥʘ ʙʳʣʘ ʦʜʥʦʡ ʠʟ ʪʝʭ ʟʘʜʘʯ, ʢʦʪʦʨʳʝ ʧʦʩʣʫʞʠʣʠ ʪʦʣʯʢʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ  ʵʪʠʭ 

ʥʘʧʨʘʚʣʝʥʠʡ. ʇʨʦʩʪʦʪʘ ʬʦʨʤʫʣʠʨʦʚʢʠ, ʢʦʥʝʯʥʦʩʪʴ ʤʥʦʞʝʩʪʚʘ ʜʦʧʫʩʪʠʤʳʭ ʨʝʰʝʥʠʡ, ʥʘʛʣʷʜʥʦʩʪʴ ʠ, ʚ ʪʦʞʝ 

ʚʨʝʤʷ, ʢʦʣʦʩʩʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʧʦʣʥʳʡ ʧʝʨʝʙʦʨ ʜʦ ʩʠʭ ʧʦʨ ʧʦʜʪʘʣʢʠʚʘʶʪ ʤʘʪʝʤʘʪʠʢʦʚ  ʢ ʨʘʟʨʘʙʦʪʢʝ ʚʩʝ 

ʥʦʚʳʭ ʠ ʥʦʚʳʭ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ. 

 

ɺʳʚʦʜ 

 ʇʨʦʜʦʣʞʘʶʱʝʝ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʩʜʝʣʘʣʦ ʠʭ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤʠ ʜʣʷ ʟʘʜʘʯ ʦʧʪʠʤʠʟʘʮʠʠ. ʊʘʢ ʞʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ ʧʨʠʤʝʥʷʶʪʩʷ ʠ ʚ ʜʠʩʢʨʝʪʥʳʭ, ʠ 

ʚ ʢʦʤʙʠʥʘʪʦʨʥʳʭ ʟʘʜʘʯʘʭ. ʆʥʠ ʤʝʥʝʝ ʧʦʜʚʝʨʞʝʥʳ ʧʦʣʫʯʝʥʠʷ ʣʦʢʘʣʴʥʳʭ ʦʧʪʠʤʫʤʦʚ, ʯʝʤ ʛʨʘʜʠʝʥʪʥʳʝ 

ʤʝʪʦʜʳ ʧʦʠʩʢʘ. ɽʩʪʴ ʪʨʠ ʘʩʧʝʢʪʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɻɸ: 1) ʦʧʨʝʜʝʣʝʥʠʝ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ, 2) ʦʧʨʝʜʝʣʝʥʠʝ ʠ 

ʨʝʘʣʠʟʘʮʠʷ ɻɸ, 3) ʦʧʨʝʜʝʣʝʥʠʝ ʠ ʨʝʘʣʠʟʘʮʠʷ ʛʝʥʝʪʠʯʝʩʢʠʭ ʦʧʝʨʘʪʦʨʦʚ. 

 ʉʧʦʩʦʙʥʦʩʪʴ ʘʣʛʦʨʠʪʤʘ ʠʩʩʣʝʜʦʚʘʪʴ ʠ ʵʢʩʧʣʫʘʪʠʨʦʚʘʪʴ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʨʘʩʪʝʪ ʢʦʣʠʯʝʩʪʚʦ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ, ʠ ʫʩʧʝʰʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʨʝʘʣʴʥʳʭ ʧʨʦʙʣʝʤʘʭ ʫʩʠʣʠʚʘʝʪ ʚʳʚʦʜ, ʯʪʦ ɻɸ 

ʤʦʱʥʳʝ, ʥʘʜʝʞʥʳʝ ʤʝʪʦʜʳ ʦʧʪʠʤʠʟʘʮʠʠ.  

 ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʵʚʦʣʶʮʠʦʥʥʳʝ ʚʳʯʠʩʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʜʥʫ ʠʟ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʦʙʣʘʩʪʝʡ ʥʘʫʢʠ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʢʦʪʦʨʦʡ ʚʝʜʫʪ ʢ ʧʦʩʪʦʷʥʥʦʤʫ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 

ʘ ʪʘʢʞʝ ʧʦʷʚʣʝʥʠʶ ʚʩʝ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ ʧʦʩʪʨʦʝʥʠʶ ʢʦʥʢʨʝʪʥʳʭ ʘʣʛʦʨʠʪʤʦʚ. 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ: http://algolist.manual.ru/ai/ga/ga1.php 

2. ʈʫʪʢʦʚʩʢʘʷ ɼ., ʇʠʣʠʥʴʩʢʠʡ ʄ., ʈʫʪʢʦʚʩʢʠʡ ʃ.ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʛʝʥʝʪʠʯʝʩʢʠʝ ʘʣʛʦʨʠʪʤʳ ʠ ʥʝʯʝʪʢʠʝ 

ʩʠʩʪʝʤʳ: ʇʝʨ. ʩ ʧʦʣʴʩʢ. ʀ.ɼ. ʈʫʜʠʥʩʢʦʛʦ. īʄ.: ɻʦʨʷʯʘʷ ʣʠʥʠʷ īʊʝʣʝʢʦʤ, 2006. ï452ʩ. 

3. ɼ.ʀ. ɹʘʪʠʱʝʚ, ɽ.ɸ. ʅʝʡʤʘʨʢ, ʅ.ɺ. ʉʪʘʨʦʩʪʠʥ. ʇʨʠʤʝʥʝʥʠʝ ʛʝʥʝʪʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯ 

ʜʠʩʢʨʝʪʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ, 2007 

É ʊ.ɺ. ʃʶʙʠʤʦʚʘ, 2015 
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ʊ.ɺ. ʃʶʙʠʤʦʚʘ 

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ  

ʂʘʬʝʜʨʘ çʕʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʝ ʜʠʩʮʠʧʣʠʥʳè 

ʉʝʚʝʨʦ-ʢʘʚʢʘʟʩʢʠʡ ʬʠʣʠʘʣ ʬʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ñɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ.ɻ. ʐʫʭʦʚʘò 

ʛ. ʄʠʥʝʨʘʣʴʥʳʝ ɺʦʜʳ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

ɸ.ɺ. ɻʦʨʝʣʦʚʘ  

ʇʨʝʧʦʜʘʚʘʪʝʣʴ 

 ʂʘʬʝʜʨʘ çʕʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʝ ʜʠʩʮʠʧʣʠʥʳè 

ʉʝʚʝʨʦ-ʢʘʚʢʘʟʩʢʠʡ ʬʠʣʠʘʣ ʬʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ñɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ  ʠʤ. ɺ.ɻ. ʐʫʭʦʚʘò 

ʛ. ʄʠʥʝʨʘʣʴʥʳʝ ɺʦʜʳ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʈɽʐɽʅʀɽ ɿɸɼɸʏʀ ʇʈʆɻʅʆɿʀʈʆɺɸʅʀʗ ʉ ʇʆʄʆʑʔʖ ʅɽʁʈʆʅʅʓʍ ʉɽʊɽʁ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ ʧʨʠʤʝʥʝʥʠʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʜʣʷ ʟʘʜʘʯʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ. ʇʦʩʪʨʦʝʥ ʘʣʛʦʨʠʪʤ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʦʧʠʩʘʥʦ ʨʝʰʝʥʠʝ ʜʘʥʥʦʡ ʟʘʜʘʯʠ. ʇʦʢʘʟʘʥ ʦʙʱʠʡ 

ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʠ ʜʘʥʘ ʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʅʝʡʨʦʥʥʘʷ ʩʝʪʴ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ, ʚʨʝʤʝʥʥʦʡ ʨʷʜ, ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʬʫʥʢʮʠʠ, ʪʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʘ, 

ʦʰʠʙʢʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. 

 ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ ʚʦʟʥʠʢʣʠ ʠʟ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʘ ʠʤʝʥʥʦ, ʠʟ 

ʧʦʧʳʪʦʢ ʚʦʩʧʨʦʠʟʚʝʩʪʠ ʩʧʦʩʦʙʥʦʩʪʴ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʝʨʚʥʳʭ ʩʠʩʪʝʤ ʦʙʫʯʘʪʴʩʷ ʠ ʠʩʧʨʘʚʣʷʪʴ ʦʰʠʙʢʠ, 

ʤʦʜʝʣʠʨʫʷ ʥʠʟʢʦʫʨʦʚʥʝʚʫʶ ʩʪʨʫʢʪʫʨʫ ʤʦʟʛʘ. ʉʪʨʫʢʪʫʨʥʦʡ ʝʜʠʥʠʮʝʡ, ʠʟ ʢʦʪʦʨʦʡ ʩʦʩʪʦʠʪ ʣʶʙʘʷ ʥʝʡʨʦʥʥʘʷ 

ʩʝʪʴ, ʷʚʣʷʝʪʩʷ ʥʝʡʨʦʥ. ʅʝʡʨʦʥʳ ʩʦʝʜʠʥʝʥʳ ʤʝʞʜʫ ʩʦʙʦʡ ʩ ʧʦʤʦʱʴʶ ʩʠʥʘʧʩʦʚ. ɺʭʦʜʘʤʠ ʦʜʥʦʛʦ ʥʝʡʨʦʥʘ 

ʷʚʣʷʶʪʩʷ ʚʳʭʦʜʳ ʜʨʫʛʦʛʦ. ʕʪʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 1. 

 
ʈʠʩʫʥʦʢ 1 ï ʀʩʢʫʩʩʪʚʝʥʥʘʷ ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ 

 ʆʩʥʦʚʥʦʡ ʧʨʠʥʮʠʧ ʨʘʙʦʪʳ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʩʦʩʪʦʠʪ ʚ ʥʘʩʪʨʦʡʢʝ ʧʘʨʘʤʝʪʨʦʚ ʥʝʡʨʦʥʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦʙʳ ʧʦʚʝʜʝʥʠʝ ʩʝʪʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʦ ʥʝʢʦʪʦʨʦʤʫ ʞʝʣʘʝʤʦʤʫ ʧʦʚʝʜʝʥʠʶ. ʅʘ ʨʠʩʫʥʢʝ 2 ʧʦʢʘʟʘʥʘ ʦʙʱʘʷ 

ʩʪʨʫʢʪʫʨʘ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ. 

 
ʈʠʩʫʥʦʢ 2 ï ʆʙʱʘʷ ʩʪʨʫʢʪʫʨʘ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ 
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40 

 ʉʧʦʩʦʙʥʦʩʪʠ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʢ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʥʘʧʨʷʤʫʶ ʩʣʝʜʫʶʪ ʠʟ ʝʝ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʦʙʦʙʱʝʥʠʶ 

ʠ ʚʳʜʝʣʝʥʠʶ ʩʢʨʳʪʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ ʚʭʦʜʥʳʤʠ ʠ ʚʳʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ. ʇʦʩʣʝ ʦʙʫʯʝʥʠʷ ʩʝʪʴ ʩʧʦʩʦʙʥʘ 

ʧʨʝʜʩʢʘʟʘʪʴ ʙʫʜʫʱʝʝ ʟʥʘʯʝʥʠʝ ʥʝʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʥʝʩʢʦʣʴʢʠʭ ʧʨʝʜʳʜʫʱʠʭ ʟʥʘʯʝʥʠʡ ʠʣʠ 

ʢʘʢʠʭ-ʪʦ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʬʘʢʪʦʨʦʚ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʚʦʟʤʦʞʥʦ 

ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʧʨʝʜʳʜʫʱʠʝ ʠʟʤʝʥʝʥʠʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʚ ʢʘʢʦʡ-ʪʦ ʩʪʝʧʝʥʠ ʧʨʝʜʦʧʨʝʜʝʣʷʶʪ ʙʫʜʫʱʠʝ. 

ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ - ɻ ʪʦ ʤʦʱʥʳʡ ʠ ʛʠʙʢʠʡ ʤʝʭʘʥʠʟʤ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʪʦʛʦ, ʯʪʦ ʥʫʞʥʦ 

ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ, ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʳʚʘʪʴ ʧʝʨʝʤʝʥʥʳʝ, ʢʦʪʦʨʳʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʠ ʧʨʝʜʩʢʘʟʳʚʘʶʪʩʷ. ɿʜʝʩʴ 

ʦʯʝʥʴ ʚʘʞʝʥ ʪʨʝʙʫʝʤʳʡ ʫʨʦʚʝʥʴ ʜʝʪʘʣʠʟʘʮʠʠ. ʅʘ ʠʩʧʦʣʴʟʫʝʤʳʡ ʫʨʦʚʝʥʴ ʜʝʪʘʣʠʟʘʮʠʠ ʚʣʠʷʝʪ ʤʥʦʞʝʩʪʚʦ 

ʬʘʢʪʦʨʦʚ: ʜʦʩʪʫʧʥʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ʜʘʥʥʳʭ, ʩʪʦʠʤʦʩʪʴ ʘʥʘʣʠʟʘ ʠ ʧʨʝʜʧʦʯʪʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ.  

 ʊʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʘ, ʢʦʪʦʨʘʷ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʢʦʥʢʨʝʪʥʦʡ ʧʨʦʙʣʝʤʳ, ʦʢʘʟʳʚʘʝʪ ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʧʨʦʛʥʦʟʠʨʫʶʱʫʶ ʩʠʩʪʝʤʫ. ʊʘʢʞʝ ʦʛʨʦʤʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʛʥʦʟ ʦʢʘʟʳʚʘʝʪ ʦʙʫʯʘʶʱʘʷ ʚʳʙʦʨʢʘ. 

 ʆʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ, ʧʨʠ ʨʝʰʝʥʠʠ ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʫʶʪ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ, ʷʚʣʷʝʪʩʷ ʟʘʜʘʯʘ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ. ɺʨʝʤʝʥʥʦʡ ʨʷʜ ï ʩʦʚʦʢʫʧʥʦʩʪʴ ʟʥʘʯʝʥʠʡ ʢʘʢʦʛʦ-ʣʠʙʦ ʧʦʢʘʟʘʪʝʣʷ ʟʘ 

ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʤʦʤʝʥʪʦʚ ʠʣʠ ʧʝʨʠʦʜʦʚ ʚʨʝʤʝʥʠ. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ 

ʯʨʝʟʚʳʯʘʡʥʦ ʪʨʫʜʥʦʡ ʟʘʜʘʯʝʡ, ʧʦʩʢʦʣʴʢʫ ʪʨʘʜʠʮʠʦʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʅʉ ʠ ʤʝʪʦʜʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʫʯʘʶʱʝʡ 

ʚʳʙʦʨʢʠ ʜʣʷ ʥʠʭ ʥʝ ʩʦʚʩʝʤ ʧʦʜʭʦʜʷʪ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʦʙʨʘʟʦʚ, ʢʦʪʦʨʳʝ ʠʟʤʝʥʷʶʪʩʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ. 

ʀʟʥʘʯʘʣʴʥʦ ʅʉ ʧʨʝʜʥʘʟʥʘʯʘʣʠʩʴ ʜʣʷ ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʩʪʨʫʢʪʫʨʥʳʭ ʦʙʨʘʟʦʚ. ɺ ʪʘʢʠʭ ʟʘʜʘʯʘʭ ʩʝʪʠ 

ʜʝʤʦʥʩʪʨʠʨʫʝʪʩʷ ʦʙʨʘʟ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʥʘʙʦʨʘ ʚʠʟʫʘʣʴʥʳʭ, ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʠʣʠ ʜʨʫʛʠʭ ʩʚʦʡʩʪʚ, ʠ ʩʝʪʴ ʜʦʣʞʥʘ 

ʨʘʩʧʦʟʥʘʪʴ ʚʭʦʜʥʦʡ ʦʙʨʘʟ, ʢʘʢ ʧʨʠʥʘʜʣʝʞʘʱʠʡ ʦʜʥʦʤʫ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤ ʢʣʘʩʩʘʤ. ʇʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ 

ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʦʙʨʘʟʳ, ʢʦʪʦʨʳʝ ʠʟʤʝʥʷʶʪʩʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʠ ʧʦʵʪʦʤʫ ʪʨʫʜʥʦ 

ʩʢʘʟʘʪʴ, ʯʪʦ ʩʝʪʴ ʦʙʣʘʜʘʝʪ ʧʦʣʥʦʡ ʠʥʬʦʨʤʘʮʠʝʡ. 

 ʉʭʝʤʫ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʵʪʘʧʦʚ 

(ʨʠʩʫʥʦʢ 3) [1, ʩ 32]. 

 
ʈʠʩʫʥʦʢ 3 ï ʉʭʝʤʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

 ɼʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʤʝʥʷʶʪ 

ʧʦʜʭʦʜ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʬʫʥʢʮʠʠ. ɺʦ ʤʥʦʛʠʭ ʨʘʙʦʪʘʭ ʧʦ ʪʝʦʨʠʠ ʠ ʧʨʠʤʝʥʝʥʠʶ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʠʤʝʝʪ ʤʝʩʪʦ 

ʫʪʚʝʨʞʜʝʥʠʝ, ʯʪʦ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ  ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʣʫʯʰʠʭ ʤʝʪʦʜʦʚ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʬʫʥʢʮʠʡ [2, ʩ.296]. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʦʙʫʯʝʥʠʷ ʥʘʩʪʨʘʠʚʘʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʩʝʪʠ ʧʨʠʥʠʤʘʶʪ ʚʠʜ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʥʝʢʦʪʦʨʦʡ ʬʫʥʢʮʠʠ 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚʭʦʜʥʳʤʠ ʠ ʚʳʭʦʜʥʳʤʠ ʚʝʢʪʦʨʘʤʠ ʦʙʫʯʘʶʱʝʛʦ ʤʥʦʞʝʩʪʚʘ, ʠʩʧʦʣʴʟʫʷ ʧʦʜʭʦʜ 

ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʬʫʥʢʮʠʠ [3]. ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʟʘʜʘʯʘʭ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʳʭ ʢʘʞʜʦʤʫ 

ʢʦʥʢʨʝʪʥʦʤʫ ʚʭʦʜʥʦʤʫ ʚʝʢʪʦʨʫ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʤʫ ʚʭʦʜʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʢʦʥʢʨʝʪʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʦʛʥʦʟʠʨʫʝʤʦʛʦ ʚʝʢʪʦʨʘ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʚʳʭʦʜʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ: 

       ()ii xf=y             (1) 

ʛʜʝ ix - i - ʡ ʚʭʦʜʥʦʡ ʚʝʢʪʦʨ; 

      iy  ð ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʝ ʧʨʦʛʥʦʟʠʨʫʝʤʦʛʦ ʚʝʢʪʦʨʘ; 

      ()ixf  ð ʧʨʦʛʥʦʟʠʨʫʶʱʘʷ ʬʫʥʢʮʠʷ. 
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 ʆʪʨʠʮʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ ʦʙʫʯʝʥʠʷ ʚʦʟʤʦʞʝʥ ʠʟ-ʟʘ ʩʣʦʞʥʦʡ ʬʦʨʤʳ ʘʧʧʨʦʢʩʠʤʠʨʫʝʤʦʡ ʬʫʥʢʮʠʠ ʚ 

ʫʩʣʦʚʠʷʭ ʥʝʧʦʣʥʳʭ ʜʘʥʥʳʭ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʫʩʧʝʰʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʬʫʥʢʮʠʠ. ʇʨʠ ʚʚʦʜʝ ʚ ʩʠʩʪʝʤʫ 

ʥʝʢʦʪʦʨʦʡ ʜʦʧʫʩʪʠʤʦʡ ʧʦʛʨʝʰʥʦʩʪʠ ʦʙʫʯʝʥʠʷ, ʤʳ ʤʦʞʝʤ ʠʟʙʝʞʘʪʴ ʧʦʜʦʙʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

 ɿʘʜʘʯʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʢʣʘʩʩʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʵʬʬʝʢʪʠʚʥʦ 

ʨʝʰʘʝʤʳʭ ʩ ʧʦʤʦʱʴʶ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. ʉʧʦʩʦʙʥʦʩʪʴ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʧʦʩʣʝ ʦʙʫʯʝʥʠʷ ʢ ʦʙʦʙʱʝʥʠʶ ʠ 

ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʟʜʘʝʪ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʧʨʝʜʧʦʩʳʣʢʠ ʥʘ ʠʭ ʙʘʟʝ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ 

ʧʨʦʛʥʦʟʠʨʫʶʱʠʭ ʩʠʩʪʝʤ. 

 ʈʘʩʩʤʦʪʨʠʤ ʚʨʝʤʝʥʥʦʡ ʨʷʜ x(t) ʥʘ ʧʨʦʤʝʞʫʪʢʝ m=t 1, . ʊʦʛʜʘ ʩʫʪʴ ʟʘʜʘʯʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʦʩʪʦʠʪ 

ʚ ʪʦʤ, ʯʪʦʙʳ ʥʘʡʪʠ ʧʨʦʜʦʣʞʝʥʠʝ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʥʘ ʥʝʠʟʚʝʩʪʥʦʤ ʧʨʦʤʝʞʫʪʢʝ, ʪʦ ʝʩʪʴ ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʨʝʜʝʣʠʪʴ )+x(m),+x(m 21 ʠ ʪ.ʜ. (ʨʠʩʫʥʦʢ 4). 

 
ʈʠʩʫʥʦʢ 4. ʀʣʣʶʩʪʨʘʮʠʷ ʟʘʜʘʯʠ ʧʨʦʛʥʦʟʘ ʩ ʧʦʤʦʱʴʶ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ 

 ʉʦʚʦʢʫʧʥʦʩʪʴ ʠʟʚʝʩʪʥʳʭ ʟʥʘʯʝʥʠʡ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʦʙʨʘʟʫʝʪ ʦʙʫʯʘʶʱʫʶ ʚʳʙʦʨʢʫ, ʨʘʟʤʝʨʥʦʩʪʴ 

ʢʦʪʦʨʦʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʝʥʠʝʤ ʪ. ɼʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ 

çʩʢʦʣʴʟʷʱʝʛʦ ʦʢʥʘè. ʆʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʣʠʥʦʡ ʦʢʥʘ ʨ, ʨʘʚʥʦʡ ʯʠʩʣʫ ʵʣʝʤʝʥʪʦʚ ʨʷʜʘ, ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʧʦʜʘʚʘʝʤʳʭ ʥʘ ʥʝʡʨʦʥʥʫʶ ʩʝʪʴ. ɼʘʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪ ʩʪʨʫʢʪʫʨʫ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ 

ʚ ʩʝʙʷ p ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʥʝʡʨʦʥʦʚ ʠ ʦʜʠʥ ʚʳʭʦʜʥʦʡ ʥʝʡʨʦʥ. 

 ʇʦʩʪʨʦʝʥʥʘʷ ʤʦʜʝʣʴ ʩʢʦʣʴʟʷʱʝʛʦ ʦʢʥʘ ʜʣʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʩ ʣʠʥʝʡʥʦʡ ʬʫʥʢʮʠʝʡ ʘʢʪʠʚʘʮʠʠ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠʥʝʡʥʦʡ ʘʚʪʦʨʝʛʨʝʩʩʠʠ ʠ ʦʧʠʩʳʚʘʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ: 

        ä --Ö
p

=k

k )k+px(nw=x(n)
1

1             (2) 

ʛʜʝ p=k,wk 1,  - ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ; 

      x(n)  - ʦʮʝʥʢʘ ʟʥʘʯʝʥʠʷ ʨʷʜʘ x(n) ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ n. 

 ʆʰʠʙʢʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ:   

    x(n)x(n)=e(n) -           (3) 

 ʄʦʜʝʣʴ ʣʠʥʝʡʥʦʡ ʘʚʪʦʨʝʛʨʝʩʩʠʠ ʬʦʨʤʠʨʫʝʪ ʟʥʘʯʝʥʠʝ ʨʷʜʘ x(n), ʢʘʢ ʚʟʚʝʰʝʥʥʫʶ ʩʫʤʤʫ ʧʨʝʜʳʜʫʱʠʭ 

ʟʥʘʯʝʥʠʡ ʨʷʜʘ. ʆʙʫʯʘʶʱʘʷ ʚʳʙʦʨʢʘ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʤʘʪʨʠʮʳ, ʩʪʨʦʢʠ ʢʦʪʦʨʦʡ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʚʝʢʪʦʨʳ, ʧʦʜʘʚʘʝʤʳʝ ʥʘ ʚʭʦʜ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ: 
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X            (4) 

 ʕʪʦ ʵʢʚʠʚʘʣʝʥʪʥʦ ʧʝʨʝʤʝʱʝʥʠʶ ʦʢʥʘ ʧʦ ʨʷʜʫ x(t) ʩ ʝʜʠʥʠʯʥʳʤ ʰʘʛʦʤ. 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʙʦʨʢʘ ʠʟʚʝʩʪʥʳʭ ʯʣʝʥʦʚ ʨʷʜʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ. ʇʦʩʣʝ ʦʙʫʯʝʥʠʷ ʩʝʪʴ ʜʦʣʞʥʘ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚʨʝʤʝʥʥʦʡ ʨʷʜ ʥʘ ʫʧʨʝʞʜʘʶʱʠʡ 

ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ. 

  ʊʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʘ 
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  ʊʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʘ, ʪʨʝʙʫʝʤʘʷ ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʦʡ ʟʘʜʘʯʠ, ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʧʨʦʛʥʦʟʠʨʫʶʱʫʶ ʩʠʩʪʝʤʫ. ʆʰʠʙʢʘ ʧʨʦʛʥʦʟʘ ʟʘʚʠʩʠʪ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʡ ʩʠʩʪʝʤʳ ʧʨʦʛʥʦʟʘ. ʏʝʤ ʙʦʣʴʰʝ 

ʨʝʩʫʨʩʦʚ ʠʤʝʝʪ ʪʘʢʘʷ ʩʠʩʪʝʤʘ, ʪʝʤ ʙʦʣʴʰʝ ʰʘʥʩʦʚ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʪʦʯʥʳʡ ʧʨʦʛʥʦʟ. ʇʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ 

ʚʩʝʛʜʘ ʫʯʠʪʳʚʘʝʪʩʷ ʚʦʟʤʦʞʥʘʷ ʦʰʠʙʢʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ [3, ʩ.45]. ʊʦʯʥʦʩʪʴ ʧʨʦʛʥʦʟʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʦʰʠʙʢʦʡ ʧʨʦʛʥʦʟʘ. 

 ʏʘʩʪʦ ʙʝʨʝʪʩʷ ʘʙʩʦʣʶʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ ʧʨʦʛʥʦʟʘ 0,ib¡ ʦʪ ʠʩʪʠʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʜʝʣʝʥʥʦʝ ʥʘ ʠʩʪʠʥʥʦʝ 

ʟʥʘʯʝʥʠʝ:  

                 
0,

0,0,

i

ii

b

bb
d

-¡
=¡             (5) 

ʊʘʢʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʤʘʣʦ ʯʫʚʩʪʚʠʪʝʣʴʥʘ ʢ ʦʰʠʙʢʘʤ ʧʨʦʛʥʦʟʘ ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʡ ʠ 

ʯʨʝʟʤʝʨʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʘ ʢ ʦʰʠʙʢʘʤ ʧʨʦʛʥʦʟʘ ʚʝʣʠʯʠʥ, ʙʣʠʟʢʠʭ ʢ ʥʫʣʶ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʟʥʠʮʘ idd  ʤʝʞʜʫ 

ʤʠʥʠʤʘʣʴʥʳʤ ʠ ʤʘʢʩʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤʠ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʦʡ ʫ ʨʘʟʥʳʭ ʥʘʙʣʶʜʘʝʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ 

ʦʜʠʥʘʢʦʚʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʦʰʠʙʢʘ d¡ ʙʫʜʝʪ ʧʨʠʝʤʣʝʤʦʡ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʦʜʥʠʭ ʩʣʫʯʘʷʭ ʠ ʥʝ 

ʧʨʠʝʤʣʝʤʦʡ ʚ ʜʨʫʛʠʭ.  

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʫʜʠʪʴ ʦ ʪʦʯʥʦʩʪʠ ʧʨʦʛʥʦʟʘ i -ʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦ ʚʝʣʠʯʠʥʝ ʦʰʠʙʢʠ, 

ʥʦʨʤʠʨʦʚʘʥʥʦʡ ʧʦ ʨʘʟʥʠʮʝ idd :  

                   
i

ii

dd

bb
d

0,0, -¡
=             (6) 

ʊʘʢʘʷ ʤʝʨʘ ʦʙʣʘʜʘʝʪ ʦʜʠʥʘʢʦʚʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʦʰʠʙʢʘʤ ʧʨʦʛʥʦʟʘ ʜʣʷ ʨʘʟʥʳʭ ʟʥʘʯʝʥʠʡ 

ʧʨʦʛʥʦʟʠʨʫʝʤʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɽʝ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʦʰʠʙʢʘʤ ʪʝʤ ʚʳʰʝ, ʯʝʤ ʚ ʤʝʥʴʰʠʭ ʧʨʝʜʝʣʘʭ 

ʢʦʣʝʙʣʝʪʩʷ ʧʨʦʛʥʦʟʠʨʫʝʤʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʧʦʣʥʝ ʣʦʛʠʯʥʳʤ.  

ʀʥʦʛʜʘ ʚʘʞʥʦ ʟʥʘʪʴ ʥʝ ʘʙʩʦʣʶʪʥʫʶ ʚʝʣʠʯʠʥʫ  ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʙʫʜʫʱʝʤ, ʘ ʣʠʰʴ ʪʦ, ʙʫʜʝʪ ʣʠ ʦʥʘ 

ʙʦʣʴʰʝ ʠʣʠ ʤʝʥʴʰʝ ʟʥʘʯʝʥʠʷ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʧʨʠʤʝʥʠʤʘ ʤʝʨʘ ʪʦʯʥʦʩʪʠ 

ʧʨʦʛʥʦʟʘ, ʫʯʠʪʳʚʘʶʱʘʷ ʣʠʰʴ ʩʦʚʧʘʜʝʥʠʷ ʟʥʘʢʦʚ:  
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 ɺʳʚʦʜ 

 ɿʘʜʘʯʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʠʤʝʝʪ ʚʳʩʦʢʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʣʷ ʤʥʦʛʠʭ ʧʨʝʜʤʝʪʥʳʭ 

ʦʙʣʘʩʪʝʡ ʠ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʧʦʚʩʝʜʥʝʚʥʦʡ ʨʘʙʦʪʳ. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʨʘʟʨʘʙʦʪʘʥʦ 

ʤʥʦʞʝʩʪʚʦ ʤʦʜʝʣʝʡ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʴʰʫʶ 

ʧʨʠʤʝʥʠʤʦʩʪʴ ʠʤʝʶʪ ʥʝʡʨʦʩʝʪʝʚʳʝ ʤʦʜʝʣʠ.  
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ʛ. ʋʬʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

ɸ.ɺ. ʂʘʟʘʥʮʝʚ  

 ʘʩʧʠʨʘʥʪ 3 ʛʦʜʘ ʦʙʫʯʝʥʠʷ ʢʘʬʝʜʨʳ ɸʉʋ 

ʋʬʠʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʚʠʘʮʠʦʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʋʬʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

ɸ.ʉ. ɺʘʩʠʥ 

ʘʩʧʠʨʘʥʪ 3 ʛʦʜʘ ʦʙʫʯʝʥʠʷ ʢʘʬʝʜʨʳ ɸʉʋ 

ʋʬʠʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʚʠʘʮʠʦʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʛ. ʋʬʘ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʄɽʊʆɼʀʂɸ ʀɼɽʅʊʀʌʀʂɸʎʀʀ ʇɽʈɽɼɸʊʆʏʅʓʍ ʌʋʅʂʎʀʁ ɻɸɿʆɻɽʅɽʈɸʊʆʈɸ ʊʈɼɼ 

 

ɸʥʥʦʪʘʮʠʷ 

ʇʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʝʨʝʜʘʪʦʯʥʳʭ ʬʫʥʢʮʠʡ ʛʘʟʦʛʝʥʝʨʘʪʦʨʘ ʊʈɼɼ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʫʙʠʯʝʩʢʠʭ ʩʧʣʘʡʥʦʚ ʠ ʤʝʪʦʜʘ ʄʅʂ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʀʜʝʥʪʠʬʠʢʘʮʠʷ, ʤʝʪʦʜʠʢʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʧʝʨʝʜʘʪʦʯʥʘʷ ʬʫʥʢʮʠʷ, ʛʘʟʦʛʝʥʝʨʘʪʦʨ, ʪʫʨʙʦʨʝʘʢʪʠʚʥʳʡ 

ʜʚʠʛʘʪʝʣʴ, ʢʫʙʠʯʝʩʢʠʝ ʩʧʣʘʡʥʳ, ʄʅʂ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʩʴʤʘ ʠʥʪʝʥʩʠʚʥʦ ʨʘʟʚʠʚʘʶʪʩʷ ʤʝʪʦʜʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ 

ʛʘʟʦʪʫʨʙʠʥʥʳʭ ʜʚʠʛʘʪʝʣʝʡ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʨʝʟʫʣʴʪʘʪʘʭ ʣʝʪʥʳʭ ʠʩʧʳʪʘʥʠʡ ʩʠʣʦʚʳʭ ʫʩʪʘʥʦʚʦʢ ʩʘʤʦʣʝʪʦʚ. 

ʇʨʦʮʝʜʫʨʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʠ ʧʘʨʘʤʝʪʨʦʚ ʉɸʋ ɻʊɼ, ʯʪʦ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʩʠʣʦʚʳʤʠ ʫʩʪʘʥʦʚʢʘʤʠ ʩʘʤʦʣʝʪʦʚ, ʘ ʪʘʢʞʝ 

ʩʦʟʜʘʪʴ ʚʩʪʨʦʝʥʥʳʝ ʚ ʩʦʩʪʘʚ ʉɸʋ ʙʦʨʪʦʚʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʫʯʠʪʳʚʘʶʱʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʛʘʪʝʣʝʡ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʠʢ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ ɻʊɼ ʢʘʢ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʠʭ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʝʪʦʜʠʢʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʣʠʥʝʡʥʦʡ ʤʦʜʝʣʠ ʛʘʟʦʛʝʥʝʨʘʪʦʨʘ ʜʚʫʭʚʘʣʴʥʦʛʦ 

ɻʊɼ ʥʘ ʧʨʠʤʝʨʝ ʜʚʠʛʘʪʝʣʷ ɼ-136 ʠ ʧʨʠʤʝʥʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʨʝʜʳ MATLAB  ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʚʩʝʭ ʵʪʘʧʦʚ 

ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʝʪʦʜʠʢʠ. 

ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʧʨʦʮʝʜʫʨʳ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ ʣʠʥʝʡʥʦʡ ʤʦʜʝʣʠ ʛʘʟʦʛʝʥʝʨʘʪʦʨʘ ʩʣʫʞʘʪ ʧʝʨʝʭʦʜʥʳʝ 

ʧʨʦʮʝʩʩʳ ʧʦ ʜʚʠʛʘʪʝʣʴʥʳʤ ʧʘʨʘʤʝʪʨʘʤ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʘʪʫʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ ʤʦʪʦʨʥʦʤ ʩʪʝʥʜʝ. ʅʘ 

ʨʠʩ. 1 ï 5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʩʭʦʜʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʧʨʦʮʝʩʩʳ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʘʨʘʤʝʪʨʘʤ: ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ 

ʥʠʟʢʦʛʦ ʜʘʚʣʝʥʠʷ 
1

n , ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ 
2

n , ʪʝʤʧʝʨʘʪʫʨʝ ʛʘʟʦʚ ʟʘ ʪʫʨʙʠʥʦʡ ʥʠʟʢʦʛʦ 

ʜʘʚʣʝʥʠʷ 
*

4
T , ʜʘʚʣʝʥʠʶ ʚʦʟʜʫʭʘ ʟʘ ʢʦʤʧʨʝʩʩʦʨʦʤ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ 

*

2
P  ʠ ʨʘʩʭʦʜʫ ʪʦʧʣʠʚʘ 

t
G . ʏʘʩʪʦʪʘ ʨʝʛʠʩʪʨʘʮʠʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʩʦʩʪʘʚʣʷʝʪ Ű=0,02 ʩ. 

 

 
ʈʠʩʫʥʦʢ 1 ï ʀʩʭʦʜʥʳʡ ʧʝʨʝʭʦʜʥʦʡ ʧʨʦʮʝʩʩ  

ʧʦ ʨʘʩʭʦʜʫ ʪʦʧʣʠʚʘ Gʪ 

 
ʈʠʩʫʥʦʢ 2 ï ʀʩʭʦʜʥʳʡ ʧʝʨʝʭʦʜʥʦʡ ʧʨʦʮʝʩʩ  

ʧʦ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ n1 
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ʈʠʩʫʥʦʢ 3 ï ʀʩʭʦʜʥʳʡ ʧʝʨʝʭʦʜʥʦʡ ʧʨʦʮʝʩʩ  

ʧʦ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ n2 

 
ʈʠʩʫʥʦʢ 4 ï ʀʩʭʦʜʥʳʡ ʧʝʨʝʭʦʜʥʦʡ ʧʨʦʮʝʩʩ  

ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ ʛʘʟʦʚ ʊ4 

 
ʈʠʩʫʥʦʢ 5 ï ʀʩʭʦʜʥʳʡ ʧʝʨʝʭʦʜʥʦʡ ʧʨʦʮʝʩʩ  

ʧʦ ʜʘʚʣʝʥʠʶ ʚʦʟʜʫʭʘ ʈ2 

 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʨʦʮʝʜʫʨʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʬʦʨʤʠʨʫʝʪʩʷ ʯʠʩʣʦʚʦʡ ʤʘʩʩʠʚ ʩ ʜʘʥʥʳʤʠ ʧʝʨʝʭʦʜʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʧʦ ʧʝʨʝʯʠʩʣʝʥʥʳʤ ʜʚʠʛʘʪʝʣʴʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʛʘʟʦʛʝʥʝʨʘʪʦʨʘ. ʇʦʩʣʝ ʟʘʛʨʫʟʢʠ ʚ ʚʳʯʠʩʣʠʪʝʣʴʥʫʶ 

ʩʨʝʜʫ MATLAB  ʬʘʡʣʘ ʩ ʠʩʭʦʜʥʳʤʠ ʧʝʨʝʭʦʜʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʦʥʠ ʧʨʠʚʦʜʷʪʩʷ ʢ ʚʠʜʫ ʥʝʦʙʭʦʜʠʤʦʤʫ ʜʣʷ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʝʨʝʜʘʪʦʯʥʳʭ ʬʫʥʢʮʠʡ: ʧʝʨʝʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ ʩʪʨʦʷʪʩʷ ʚ ʦʪʢʣʦʥʝʥʠʷʭ ʦʪ ʥʘʯʘʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ. ʉʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʛʨʘʬʠʢʠ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 6 ï 10. 

 
ʈʠʩʫʥʦʢ 6 ï ʇʝʨʝʭʦʜʥʦʡ ʧʨʦʮʝʩʩ  

ʧʦ ʨʘʩʭʦʜʫ ʪʦʧʣʠʚʘ Gʪ 

 
ʈʠʩʫʥʦʢ 8 ï ʇʝʨʝʭʦʜʥʦʡ ʧʨʦʮʝʩʩ  

ʧʦ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ n2 

 

ʈʠʩʫʥʦʢ 7 ï ʇʝʨʝʭʦʜʥʦʡ ʧʨʦʮʝʩʩ  

ʧʦ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ n1 

 
ʈʠʩʫʥʦʢ 9 ï ʇʝʨʝʭʦʜʥʦʡ ʧʨʦʮʝʩʩ  

ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ ʛʘʟʦʚ ʊ4 
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ʈʠʩʫʥʦʢ 10 ï ʇʝʨʝʭʦʜʥʦʡ ʧʨʦʮʝʩʩ ʧʦ ʜʘʚʣʝʥʠʶ ʚʦʟʜʫʭʘ ʈ2 

 

ʂʘʢ ʩʣʝʜʫʝʪ ʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʛʨʘʬʠʢʦʚ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʤʦʪʦʨʥʦʤ ʩʪʝʥʜʝ, 

ʠʩʢʘʞʝʥʳ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʤʠ ʰʫʤʘʤʠ ʠʟʤʝʨʝʥʠʡ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʚʳʥʫʞʜʘʝʪ ʧʨʠʤʝʥʷʪʴ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʥʠʟʢʦʯʘʩʪʦʪʥʫʶ ʬʠʣʴʪʨʘʮʠʶ, ʯʪʦʙʳ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʠ ʪʦʯʥʦʩʪʴ ʠʜʝʥʪʠʬʠʢʘʮʠʠ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʤʝʪʦʜʠʢʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʜʚʫʭʚʘʣʴʥʳʭ ʛʘʟʦʛʝʥʝʨʘʪʦʨʦʚ ʊʈɼɼ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ 

ʜʣʷ ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ ʬʠʣʴʪʨʘʮʠʠ ʜʚʫʭ ʜʠʩʢʨʝʪʥʳʭ ʣʠʥʝʡʥʳʭ ʬʠʣʴʪʨʦʚ ʥʠʟʢʦʡ ʯʘʩʪʦʪʳ (ʌʅʏ). ʕʪʦ ʩʚʷʟʘʥʦ ʩ 

ʨʘʟʥʳʤʠ ʜʠʘʧʘʟʦʥʘʤʠ ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ ʧʦ ʨʘʟʥʳʤ ʜʚʠʛʘʪʝʣʴʥʳʤ ʧʘʨʘʤʝʪʨʘʤ. ʇʝʨʚʳʡ ʬʠʣʴʪʨ ʧʨʝʜʥʘʟʥʘʯʝʥ 

ʜʣʷ ʬʠʣʴʪʨʘʮʠʠ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦ ʯʘʩʪʦʪʘʤ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʦʚ 
1

n  ʠ 
2

n . ɼʠʘʧʘʟʦʥ ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ ʧʦ 

ʵʪʠʤ ʜʚʠʛʘʪʝʣʴʥʳʤ ʧʘʨʘʤʝʪʨʘʤ 0 ï 3 ɻʮ. ʏʘʩʪʦʪʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʵʪʦʛʦ ʬʠʣʴʪʨʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 11. 

ɺʪʦʨʦʡ ʬʠʣʴʪʨ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ ʬʠʣʴʪʨʘʮʠʠ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ ʛʘʟʦʚ 
*

4
T , ʜʘʚʣʝʥʠʶ ʚʦʟʜʫʭʘ 

*

2
P  ʠ ʨʘʩʭʦʜʫ ʪʦʧʣʠʚʘ 

t
G . ɼʠʘʧʘʟʦʥ ʨʘʙʦʯʠʭ ʯʘʩʪʦʪ ʧʦ ʵʪʠʤ ʜʚʠʛʘʪʝʣʴʥʳʤ 

ʧʘʨʘʤʝʪʨʘʤ 0 ï 15 ɻʮ. ɸʤʧʣʠʪʫʜʥʘʷ ʯʘʩʪʦʪʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʬʠʣʴʪʨʘ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ. 12. 

 

ʈʠʩʫʥʦʢ 11 ï ʏʘʩʪʦʪʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʌʅʏ ʜʣʷ ʧʘʨʘʤʝʪʨʦʚ 
1

n  ʠ 
2

n  
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ʩʧʣʘʡʥʘʤʠ. ʕʪʦʪ ʵʪʘʧ ʥʝʦʙʭʦʜʠʤ, ʯʪʦʙʳ ʢʦʨʨʝʢʪʥʦ ʨʘʩʩʯʠʪʘʪʴ ʧʨʦʠʟʚʦʜʥʳʝ ʧʦ ʯʘʩʪʦʪʘʤ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʦʚ. 

ɸʧʧʨʦʢʩʠʤʘʮʠʷ ʠ ʨʘʩʯʝʪ ʧʨʦʠʟʚʦʜʥʳʭ ʚʳʧʦʣʥʷʶʪʩʷ ʚʩʪʨʦʝʥʥʳʤʠ ʬʫʥʢʮʠʷʤʠ MATLAB . 

ʃʠʥʝʡʥʘʷ ʤʦʜʝʣʴ ʛʘʟʦʛʝʥʝʨʘʪʦʨʘ ʚ ʧʨʦʮʝʜʫʨʝ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʠʩʪʝʤʦʡ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʚ ʥʦʨʤʘʣʴʥʦʡ ʬʦʨʤʝ ʂʦʰʠ ʜʣʷ ʧʘʨʘʤʝʪʨʦʚ 
1

n  ʠ 
2

n  ʠ 
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ʆʧʨʝʜʝʣʝʥʠʝ ʥʝʠʟʚʝʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʤʘʪʨʠʮ A, B, C ʠ D ʧʨʦʚʦʜʠʪʩʷ ʤʝʪʦʜʦʤ ʄʅʂ ʚʩʪʨʦʝʥʥʳʤʠ 

ʩʨʝʜʩʪʚʘʤʠ MATLAB. ɼʣʷ ʵʪʦʛʦ ʚʳʧʦʣʥʷʝʪʩʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ 

ʨʠʩ. 6 ï 10 ʢʫʙʠʯʝʩʢʠʤʠ ʩʧʣʘʡʥʘʤʠ ʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʘʩʩʠʚʦʚ ʟʥʘʯʝʥʠʡ ʜʚʠʛʘʪʝʣʴʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʚ ʜʠʩʢʨʝʪʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ ʩ ʰʘʛʦʤ 0,02 ʩ. 

ɼʣʷ ʨʘʩʯʝʪʘ ʟʥʘʯʝʥʠʡ ʧʨʦʠʟʚʦʜʥʳʭ ʧʦ ʯʘʩʪʦʪʘʤ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʧʣʘʡʥʦʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʘʩʩʠʚʦʚ ʫʩʢʦʨʝʥʠʡ ʧʦ ʯʘʩʪʦʪʘʤ ʚʨʘʱʝʥʠʷ 
1

n  ʠ 
2

n . 

ʌʦʨʤʠʨʫʶʪʩʷ ʯʠʩʣʦʚʳʝ ʤʘʩʩʠʚʳ ʦʪʢʣʦʥʝʥʠʡ ʟʥʘʯʝʥʠʡ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʦʪ ʠʭ ʥʘʯʘʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ ʠ ʤʝʪʦʜʦʤ ʄʅʂ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʘʨʘʤʝʪʨʳ ʤʘʪʨʠʮ A, B, C ʠ D ʣʠʥʝʡʥʦʡ ʤʦʜʝʣʠ ʛʘʟʦʛʝʥʝʨʘʪʦʨʘ.  

ʉʣʝʜʫʶʱʠʡ ʵʪʘʧ ʧʨʦʮʝʜʫʨʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ï ɻ ʪʦ ʧʦʣʫʯʝʥʠʝ ʧʝʨʝʜʘʪʦʯʥʳʭ ʬʫʥʢʮʠʡ ʧʦ ʨʘʩʩʯʠʪʘʥʥʳʤ 

ʤʘʪʨʠʮʘʤ ʣʠʥʝʡʥʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩʨʝʜʩʪʚʘʤʠ ʧʘʢʝʪʘ Control Toolbox. ʇʝʨʝʜʘʪʦʯʥʳʝ ʬʫʥʢʮʠʠ 

ʛʘʟʦʛʝʥʝʨʘʪʦʨʘ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʚ ʥʝʧʨʝʨʳʚʥʦʡ ʠ ʜʠʩʢʨʝʪʥʦʡ ʬʦʨʤʝ, ʘ ʪʘʢʞʝ ʚ ʢʘʥʦʥʠʯʝʩʢʦʤ ʚʠʜʝ. 

ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʠ ʪʦʯʥʦʩʪʠ ʧʦʣʫʯʝʥʥʦʡ ʤʦʜʝʣʠ ʥʘ ʦʜʥʦʤ ʛʨʘʬʠʢʝ ʩʪʨʦʷʪʩʷ ʢʨʠʚʳʝ 

ʠʩʭʦʜʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʧʦ ʤʦʜʝʣʠ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʜʚʠʛʘʪʝʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʇʦʛʨʝʰʥʦʩʪʴ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩʦʩʪʘʚʠʣʠ ʧʨʠʤʝʨʥʦ 5%. 

ʅʘ ʟʘʢʣʶʯʠʪʝʣʴʥʦʤ ʵʪʘʧʝ ʧʨʦʮʝʜʫʨʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʦ ʟʘʧʨʦʩʫ ʚʳʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚ ʟʘʧʨʘʰʠʚʘʝʤʦʡ ʬʦʨʤʝ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʧʨʦʮʝʜʫʨʘ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʣʠʥʝʡʥʦʡ ʤʦʜʝʣʠ ʛʘʟʦʛʝʥʝʨʘʪʦʨʘ ʊʈɼɼ 

ʧʦʟʚʦʣʷʝʪ ʧʦ ʧʝʨʝʭʦʜʥʳʤ ʧʨʦʮʝʩʩʘʤ, ʧʦʣʫʯʝʥʥʳʤ ʥʘ ʤʦʪʦʨʥʦʤ ʩʪʝʥʜʝ, ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨʳ ʤʦʜʝʣʠ ʢʘʢ ʚ 

ʚʠʜʝ ʥʝʧʨʝʨʳʚʥʳʭ ʚʝʢʪʦʨʥʦ-ʤʘʪʨʠʯʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʪʘʢ ʠ ʚ ʚʠʜʝ ʧʝʨʝʜʘʪʦʯʥʳʭ ʬʫʥʢʮʠʡ. ɺʩʝ ʵʪʘʧʳ 

ʧʨʦʮʝʜʫʨʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʳ ʩ ʧʦʤʦʱʴʶ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ MATLAB .  
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ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʚʦʧʨʦʩ ʦʧʪʠʤʠʟʘʮʠʠ ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʤʦʣʦʯʥʦʡ ʩʤʝʩʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʥʘʧʠʪʢʘ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʜʣʷ ʜʝʪʩʢʦʛʦ ʧʠʪʘʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʨʦʚʴʝʛʦ ʠ ʢʦʟʴʝʛʦ ʤʦʣʦʢʘ. ʇʨʝʜʣʦʞʝʥʘ 

ʯʘʩʪʠʯʥʘʷ ʟʘʤʝʥʘ ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ ʥʘ ʨʘʩʪʠʪʝʣʴʥʳʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʂʠʩʣʦʤʦʣʦʯʥʳʡ ʧʨʦʜʫʢʪ, ʜʝʪʩʢʦʝ ʧʠʪʘʥʠʝ, ʞʠʨʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ, ʤʦʣʦʯʥʳʡ ʞʠʨ, ʨʘʩʪʠʪʝʣʴʥʦʝ 

ʤʘʩʣʦ, ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ. 

ʅʠ ʦʜʠʥ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʠʨʦʜʥʳʭ ʞʠʨʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʤʦʣʦʯʥʳʡ, ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʨʝʙʦʚʘʥʠʷʤ 

ʥʫʪʨʠʮʠʦʣʦʛʠʠ ʢ ʧʨʦʜʫʢʪʘʤ ʜʣʷ ʜʝʪʩʢʦʛʦ ʧʠʪʘʥʠʷ, ʧʦʵʪʦʤʫ ʦʜʥʦʡ ʠʟ ʟʘʜʘʯ ʨʘʟʨʘʙʦʪʢʠ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ 

ʵʪʦʡ ʛʨʫʧʧʳ ʷʚʣʷʝʪʩʷ ʧʨʘʚʠʣʴʥʘʷ ʦʮʝʥʢʘ (ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʠ) ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ 

ʩʳʨʴʷ ʩ ʮʝʣʴʶ ʧʦʩʣʝʜʫʶʱʝʛʦ ʝʛʦ ʢʦʨʨʝʢʪʠʨʦʚʘʥʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ 

ʛʦʪʦʚʦʛʦ ʧʨʦʜʫʢʪʘ.  

ʈʝʢʦʤʝʥʜʫʝʤʳʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʧʠʪʢʘ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ ʜʣʷ ʜʝʪʩʢʦʛʦ ʧʠʪʘʥʠʷ (ʅʂɼʇ) ʤʦʣʦʯʥʳʝ 

ʩʤʝʩʠ ʩʦʜʝʨʞʘʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ - 0,07...0,09 %. ʇʦ ʨʝʢʦʤʝʥʜʘʮʠʷʤ 

ʥʫʪʨʠʮʠʦʣʦʛʦʚ [1-4], ʤʘʩʩʦʚʘʷ ʜʦʣʷ ʞʠʨʘ ʚ ʬʝʨʤʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘʧʠʪʢʘʭ ʜʣʷ ʧʠʪʘʥʠʷ ʜʝʪʝʡ ʚ ʚʦʟʨʘʩʪʝ ʦʪ 6-

ʪʠ ʜʦ 12-ʪʠ ʤʝʩʷʮʝʚ ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ 3,2 %. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʥʦʨʤʘʣʠʟʘʮʠʠ 

ʤʦʣʦʯʥʳʭ ʩʤʝʩʝʡ ʩ ʤʘʩʩʦʚʦʡ ʜʦʣʝʡ ʞʠʨʘ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʅʂɼʇ ʥʘ ʠʭ ʦʩʥʦʚʝ. ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʘʢʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʞʠʨʘ ʚ ʛʦʪʦʚʦʤ ʧʨʦʜʫʢʪʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʣʦʯʥʳʡ ʞʠʨ ʠʟ ʤʦʣʦʢʘ ʢʦʨʦʚʴʝʛʦ, 

ʧʦʩʢʦʣʴʢʫ ʦʥ ʠʤʝʝʪ ʚʳʩʦʢʠʝ ʦʨʛʘʥʦʣʝʧʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. ɼʣʷ ʵʪʦʛʦ ʚ ʩʦʩʪʘʚ ʤʦʣʦʯʥʦʡ ʦʩʥʦʚʳ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʅʂɼʇ ʥʝʦʙʭʦʜʠʤʦ ʚʤʝʩʪʦ ʤʦʣʦʢʘ ʢʦʨʦʚʴʝʛʦ ʦʙʝʟʞʠʨʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʣʦʢʦ ʢʦʨʦʚʴʝ 

ʮʝʣʴʥʦʝ (ʠʣʠ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʦʨʤʘʣʠʟʘʮʠʶ ʥʝʞʠʨʥʦʡ ʤʦʣʦʯʥʦʡ ʦʩʥʦʚʳ ʩʣʠʚʢʘʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʧʨʠ 

ʩʝʧʘʨʠʨʦʚʘʥʠʠ ʤʦʣʦʢʘ ʢʦʨʦʚʴʝʛʦ ʮʝʣʴʥʦʛʦ). 

ɺ ʞʝʥʩʢʦʤ ʤʦʣʦʢʝ ʩʦʦʪʥʦʰʝʥʠʝ ʅɾʂ : ʄʅɾʂ : ʇʅɾʂ ʩʦʩʪʘʚʣʷʝʪ 0,35 : 0,51 : 0,14, 

ʤʦʥʦʥʝʥʘʩʳʱʝʥʥʳʝ ʞʠʨʥʳʝ ʢʠʩʣʦʪʳ ʚ ʞʝʥʩʢʦʤ ʤʦʣʦʢʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʦʩʥʦʚʥʦʤ ʦʣʝʠʥʦʚʦʡ ʢʠʩʣʦʪʦʡ, 

ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʝ - ʣʠʥʦʣʝʚʦʡ ʠ ʣʠʥʦʣʝʥʦʚʦʡ; ʩʦʦʪʥʦʰʝʥʠʝ ʣʠʥʦʣʝʚʦʡ : ʣʠʥʦʣʝʥʦʚʦʡ ʢʠʩʣʦʪ ʩʦʩʪʘʚʣʷʝʪ 

9,3 : 1,0. ɾʠʨ ʢʦʨʦʚʴʝʛʦ ʤʦʣʦʢʘ ʩʦʜʝʨʞʠʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʇʅɾʂ (ʦʩʦʙʝʥʥʦ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ 

ʧʝʨʠʦʜ), ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʄʅɾʂ ʠ ʠʟʙʳʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʅɾʂ. ʉʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʅɾʂ : 

ʄʅɾʂ : ʇʅɾʂ ʚ ʤʦʣʦʯʥʦʤ ʞʠʨʝ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 0,63 : 0,32 : 0,06 [5], ʯʪʦ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʘʢʦʚʦʤʫ 

ʚ ʞʝʥʩʢʦʤ ʤʦʣʦʢʝ. ʇʦʵʪʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʦʣʴʢʦ ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ ʜʣʷ ʥʦʨʤʘʣʠʟʘʮʠʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʩʤʝʩʝʡ 

ʩ ʤʘʩʩʦʚʦʡ ʜʦʣʝʡ ʞʠʨʘ ʥʝ ʦʙʝʩʧʝʯʠʪ ʦʧʪʠʤʘʣʴʥʳʡ ʞʠʨʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʚ ʧʨʦʜʫʢʪʘʭ ʜʣʷ ʜʝʪʩʢʦʛʦ 

ʧʠʪʘʥʠʷ. ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʠʱʝʚʦʡ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʮʝʥʥʦʩʪʠ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ 

ʜʝʪʩʢʠʭ ʧʨʦʜʫʢʪʦʚ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʝʥʠʷ ʠʭ ʘʥʪʠʦʢʩʠʜʘʥʪʥʦʛʦ ʩʪʘʪʫʩʘ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʥʘʨʷʜʫ ʩ ʤʦʣʦʯʥʳʤ ʞʠʨʦʤ, ʤʘʩʣʘ ʢʫʢʫʨʫʟʥʦʛʦ, ʧʦʣʫʯʝʥʥʦʛʦ ʠʟ ʧʨʦʨʦʩʰʠʭ ʟʝʨʝʥ, 

ʩʦʜʝʨʞʘʱʝʝ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʇʅɾʂ, ʚʠʪʘʤʠʥʦʚ ɽ, ɸ ʠ ɓ-ʢʘʨʦʪʠʥʘ.  

ʆʩʥʦʚʥʦʡ ʣʠʧʠʜʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʤʘʩʣʘ ʢʫʢʫʨʫʟʥʦʛʦ ʷʚʣʷʶʪʩʷ ʪʨʠʛʣʠʮʝʨʠʜʳ, ʠʭ ʩʦʜʝʨʞʘʥʠʝ 

ʩʦʩʪʘʚʣʷʝʪ 99,20 %. ɺʘʞʥʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʤʘʩʣʘ ʷʚʣʷʝʪʩʷ ɓ-ʩʠʪʦʩʪʝʨʠʥ, ʢʦʪʦʨʳʡ ʦʙʨʘʟʫʝʪ ʥʝʨʘʩʪʚʦʨʠʤʳʡ 

ʢʦʤʧʣʝʢʩ ʩ ʭʦʣʝʩʪʝʨʠʥʦʤ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʚʳʧʘʜʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʚ ʢʠʰʝʯʥʠʢʝ ʨʝʙʝʥʢʘ ʠ 

ʩʧʦʩʦʙʩʪʚʫʷ ʥʦʨʤʘʣʠʟʘʮʠʠ ʭʦʣʝʩʪʝʨʠʥʦʚʦʛʦ ʦʙʤʝʥʘ [1-4]. 
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ɾʠʨʥʳʝ ʢʠʩʣʦʪʳ ʚ ʤʘʩʣʝ ʢʫʢʫʨʫʟʥʦʤ ʧʨʝʜʩʪʘʚʣʝʥʳ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʤʦʥʦʥʝʥʘʩʳʱʝʥʥʳʤʠ 

(ʦʣʝʠʥʦʚʦʡ) ʠ ʧʦʣʠʥʝʥʘʩʳʱʝʥʥʳʤʠ ʢʠʩʣʦʪʘʤʠ - ʣʠʥʦʣʝʚʦʡ ʠ ʣʠʥʦʣʝʥʦʚʦʡ, ʥʦ ʩʦʦʪʥʦʰʝʥʠʝ ʣʠʥʦʣʝʚʦʡ : 

ʣʠʥʦʣʝʥʦʚʦʡ ʢʠʩʣʦʪ (95,0 : 1,0) ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʘʢʦʚʦʤʫ ʚ ʞʝʥʩʢʦʤ ʤʦʣʦʢʝ. 

ʉʦʜʝʨʞʘʥʠʝ ʚ ʤʘʩʣʝ ʢʫʢʫʨʫʟʥʦʤ, ʧʦʣʫʯʝʥʥʦʡ ʠʟ ʧʨʦʨʦʩʰʠʭ ʟʝʨʝʥ, ʚʠʪʘʤʠʥʦʚ ɽ, ɸ ʠ ɓ-ʢʘʨʦʪʠʥʘ 

ʩʦʩʪʘʚʣʷʝʪ 36,0; 0,073 ʠ 1,21 ʤʛ/100 ʛ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [6]. ʇʦʵʪʦʤʫ ʦʙʦʛʘʱʝʥʠʝ ʤʦʣʦʯʥʦʡ ʦʩʥʦʚʳ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʝʪʩʢʠʭ ʧʨʦʜʫʢʪʦʚ ʤʘʩʣʦʤ ʢʫʢʫʨʫʟʥʳʤ ʧʦʟʚʦʣʠʪ ʦʙʦʛʘʪʠʪʴ ʝʝ ʥʝ ʪʦʣʴʢʦ ʮʝʥʥʳʤʠ ʄʅɾʂ ʠ 

ʇʅɾʂ, ʥʦ ʠ ʚʘʞʥʳʤʠ ʜʣʷ ʜʝʪʩʢʦʛʦ ʦʨʛʘʥʠʟʤʘ ʞʠʨʦʨʘʩʪʚʦʨʠʤʳʤʠ ʚʠʪʘʤʠʥʘʤʠ-ʘʥʪʠʦʢʩʠʜʘʥʪʘʤʠ. 

ʆʧʪʠʤʠʟʘʮʠʠ ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʤʦʣʦʯʥʳʭ ʩʤʝʩʝʡ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʝʪʩʢʠʭ 

ʧʨʦʜʫʢʪʦʚ, ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʨʝʙʦʚʘʥʠʷʤ ʥʫʪʨʠʮʠʦʣʦʛʠʠ ʦʮʝʥʠʚʘʣʠ ʧʦ ʩʪʝʧʝʥʠ ʧʨʠʙʣʠʞʝʥʠʷ ʩʦʦʪʥʦʰʝʥʠʡ ʅɾʂ 

: ʄʅɾʂ : ʇʅɾʂ ʚ ʵʪʠʭ ʩʤʝʩʷʭ ʢ ʪʘʢʦʚʦʤʫ ʚ ʞʝʥʩʢʦʤ ʤʦʣʦʢʝ ʠ ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʞʠʨʘ ʥʝ ʜʦʣʞʝʥ ʧʨʝʚʳʰʘʪʴ 30 % ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʞʠʨʘ ʚ ʧʨʦʜʫʢʪʝ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʘʙʣʠʯʥʦʛʦ 

ʧʨʦʮʝʩʩʦʨʘ MS Exʩel. ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʦʧʪʠʤʘʣʴʥʘʷ ʩʪʝʧʝʥʴ ʟʘʤʝʥʳ ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ ʢʫʢʫʨʫʟʥʳʤ 

ʤʘʩʣʦʤ ʚ ʦʙʦʛʘʱʝʥʥʦʡ ʤʦʣʦʯʥʦʡ ʩʥʦʚʝ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʅʂɼʇ ʩʦʩʪʘʚʣʷʝʪ 30 %. 

ɾʠʨʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʦʙʦʛʘʱʝʥʥʦʡ ʤʦʣʦʯʥʦʡ ʦʩʥʦʚʳ, ʧʦʣʫʯʝʥʥʳʡ ʧʨʠ 30 %-ʥʦʡ ʟʘʤʝʥʝ ʤʦʣʦʯʥʦʛʦ 

ʞʠʨʘ ʢʫʢʫʨʫʟʥʳʤ ʤʘʩʣʦʤ, ʧʦʣʫʯʝʥʥʳʤ ʠʟ ʧʨʦʨʦʩʰʠʭ ʟʝʨʝʥ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʞʠʨʥʦʢʠʩʣʦʪʥʳʤ ʩʦʩʪʘʚʦʤ 

ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʙʨʘʟʮʘ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ 1 

ɾʠʨʥʦʢʠʩʣʦʪʥʳʡ ʩʦʩʪʘʚ ʦʙʦʛʘʱʝʥʥʦʡ ʤʦʣʦʯʥʦʡ ʦʩʥʦʚʳ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʧʠʪʢʘ ʢʠʩʣʦʤʦʣʦʯʥʦʛʦ 

ʜʣʷ ʜʝʪʩʢʦʛʦ ʧʠʪʘʥʠ ̫

ʂʦʤʧʦʥʝʥʪ 

ʉʦʜʝʨʞʘʥʠʝ ʢʦʤʧʦʥʝʥʪʘ ʚ  

ʤʦʣʦʢʝ ʢʦʨʦʚʴʝʤ ʩ ʤʘʩʩʦʚʦʡ 

ʜʦʣʝʡ ʞʠʨʘ 3,2 % 

ʦʙʦʛʘʱʝʥʥʦʡ ʤʦʣʦʯʥʦʡ ʦʩʥʦʚʝ ʩ ʩʦʦʪʥʦʰʝʥʠʝʤ 

ʞʠʨʦʚ  

ʤʦʣʦʯʥʦʛʦ: ʨʘʩʪʠʪʝʣʴʥʦʛʦ  70 : 30 

ʉʫʤʘ ʣʠʧʠʜʦʚ, % 3,2 3,2 

ʊʨʠʛʣʠʮʝʨʠʜʳ, % 2,993 3,048 

ʌʦʩʬʦʣʠʧʠʜʳ, % 0,192 0,134 

ʍʦʣʝʩʪʝʨʠʥ, %  0,015 0,010 

ɓ-ʩʠʪʦʩʪʝʨʠʥ, % ï 0,005 

ɾʠʨʥʳʝ ʢʠʩʣʦʪʳ, % 2,925 2,959 

ʅɾʂ, %, ʚ ʪʦʤ ʯʠʩʣʝ: 1,838 1,414 

ʤʘʩʣʷʥʘʷ 0,093 0,065 

ʢʘʧʨʠʣʦʚʘʷ 0,068 0,047 

ʢʘʧʨʦʥʦʚʘʷ 0,035 0,024 

ʣʘʫʨʠʥʦʚʘʷ 0,077 0,054 

ʤʠʨʠʩʪʠʥʦʚʘʷ 0,086 0,060 

ʧʘʣʴʤʠʪʠʥʦʚʘʷ 0,547 0,489 

ʤʘʨʛʘʨʠʥʦʚʘʷ 0,017 0,012 

ʩʪʝʘʨʠʥʦʚʘʷ 0,299 0,230 

ʘʨʘʭʠʥʦʚʘʷ 0,068 0,047 

ʄʅɾʂ, %, ʚ ʪʦʤ ʯʠʩʣʝ: 0,906 0,865 

ʤʠʨʠʩʪʦʦʣʝʠʥʦʚʘʷ 0,042 0,029 

ʧʘʣʴʤʠʪʦʦʣʝʠʥʦʚʘʷ 0,077 0,054 

ʦʣʝʠʥʦʚʘʷ 0,787 0,782 

ʇʅɾʂ, %, ʚ ʪʦʤ ʯʠʩʣʝ: 0,180 0,680 

ʣʠʥʦʣʝʚʘʷ 0,077 0,602 

ʣʠʥʦʣʝʥʦʚʘʷ 0,027 0,024 

ʘʨʘʭʠʜʦʥʦʚʘʷ 0,077 0,054 

 

ʆʧʪʠʤʘʣʴʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʅɾʂ : ʄʅɾʂ : ʇʅɾʂ, ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʦʝ ʢ ʪʘʢʦʚʦʤʫ ʚ 

ʞʝʥʩʢʦʤ ʤʦʣʦʢʝ (0,35 : 0,51 : 0,14), ʩʦʩʪʘʚʣʷʝʪ 0,48 : 0,29 : 0,23, ʪʦʛʜʘ ʢʘʢ ʵʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʦʙʨʘʟʮʝ 

- 0,63 : 0,31 : 0,06. ʊʨʠʜʮʘʪʠʧʨʦʮʝʥʪʥʘʷ ʟʘʤʝʥʘ ʤʦʣʦʯʥʦʛʦ ʞʠʨʘ ʢʫʢʫʨʫʟʥʳʤ ʤʘʩʣʦʤ ʫʣʫʯʰʘʝʪ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʩʪʴ ʞʠʨʥʦʢʠʩʣʦʪʥʦʛʦ ʩʦʩʪʘʚʘ ʦʙʦʛʘʱʝʥʥʦʡ ʤʦʣʦʯʥʦʡ ʦʩʥʦʚʳ ʜʣʷ   ʧʨʦʠʟʚʦʜʩʪʚʘ   ʅʂɼʇ,  

ʧʦʚʳʰʘʝʪ  ʝʝ  ʘʥʪʠʘʪʝʨʦʛʝʥʥʳʝ,   ʣʠʧʦʪʨʦʧʥʳʝ  ʠ ʘʥʪʠʩʢʣʝʨʦʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʨʦʚʴʠʤ 

ʤʦʣʦʢʦʤ ʩ ʤʘʩʩʦʚʦʡ ʜʦʣʝʡ ʞʠʨʘ 3,2 %: ʩʦʜʝʨʞʘʥʠʝ ʅɾʂ ʠ ʄʅɾʂ ʚ ʦʙʦʛʘʱʝʥʥʦʡ ʤʦʣʦʯʥʦʡ ʦʩʥʦʚʝ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʅʂɼʇ ʥʘ 23,1 ʠ 4,5 %, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʥʠʞʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʴʥʦʤ ʦʙʨʘʟʮʝ, ʘ ʩʦʜʝʨʞʘʥʠʝ ʇʅɾʂ 

- ʚ 3,74 ʨʘʟʘ ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʦʣʦʯʥʦʡ ʦʩʥʦʚʳ, ʦʙʦʛʘʱʝʥʥʦʡ ʢʫʢʫʨʫʟʥʳʤ ʤʘʩʣʦʤ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʨʦʚʴʠʤ ʤʦʣʦʢʦʤ ʩ 
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ʤʘʩʩʦʚʦʡ ʜʦʣʝʡ ʞʠʨʘ 3,2 %. ʂʨʦʤʝ ʪʦʛʦ, ʦʙʦʛʘʱʝʥʥʘʷ ʤʦʣʦʯʥʘʷ ʦʩʥʦʚʘ ʩʦʜʝʨʞʠʪ ɓ-ʩʠʪʦʩʪʝʨʠʥ (0,005 %), 

ʬʦʩʬʦʣʠʧʠʜʳ (0,134 %), ʥʘ 30 % ʤʝʥʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ ʭʦʣʝʩʪʝʨʠʥʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤ ʦʙʨʘʟʮʦʤ 

(ʪʘʙʣ. 1), ʚʠʪʘʤʠʥʳ ɽ, ɸ ʠ ɓ-ʢʘʨʦʪʠʥ (0,345 ʤʛ/100 ʛ, 0,7 ʤʢʛ/100 ʛ ʠ 0,012 ʤʛ/100 ʛ ʦʙʦʛʘʱʝʥʥʦʡ ʤʦʣʦʯʥʦʡ 

ʦʩʥʦʚʳ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 

ʇʦʵʪʦʤʫ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ ʜʣʷ ʜʝʪʩʢʦʛʦ ʧʠʪʘʥʠʷ, ʯʘʩʪʠʯʥʦ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʧʦ 

ʙʝʣʢʦʚʦʤʫ ʠ ʞʠʨʥʦʢʠʩʣʦʪʥʦʤʫ ʩʦʩʪʘʚʫ ʢ ʞʝʥʩʢʦʤʫ ʤʦʣʦʢʫ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʙʦʛʘʱʝʥʥʫʶ 

ʤʦʣʦʯʥʫʶ ʦʩʥʦʚʫ, ʩʦʩʪʘʚʣʝʥʥʫʶ ʠʟ ʢʦʟʴʝʛʦ ʤʦʣʦʢʘ ʦʙʝʟʞʠʨʝʥʥʦʛʦ, ʤʦʣʦʢʘ ʢʦʨʦʚʴʝʛʦ ʮʝʣʴʥʦʛʦ (ʧʨʠ 

ʩʦʦʪʥʦʰʝʥʠʠ 1 : 1 ʠʣʠ 3 : 2) ʠ ʢʫʢʫʨʫʟʥʦʛʦ ʤʘʩʣʘ, ʧʦʣʫʯʝʥʥʦʡ ʠʟ ʧʨʦʨʦʩʰʠʭ ʟʝʨʝʥ (ʧʨʠ 30 %-ʥʦʡ ʟʘʤʝʥʝ ʤʦʣʦʯʥʦʛʦ 

ʞʠʨʘ ʨʘʩʪʠʪʝʣʴʥʳʤ). 
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ʋɼʂ 004 

ɽ.ʈ.ʉʘʜʨʝʪʜʠʥʦʚ  

ɸʩʧʠʨʘʥʪ 

ʌʘʢʫʣʴʪʝʪ ʀʥʬʦʨʤʘʮʠʦʥʥʳʭ ʊʝʭʥʦʣʦʛʠʡ 

ɹʨʷʥʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʊʝʭʥʠʯʝʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪ 

ʛ. ɹʨʷʥʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ɸʅɸʃʀɿ ʄɽʊʆɼʆɺ ʇʆʀʉʂɸ ʇʆɼʆɹʅʓʍ ɼʆʂʋʄɽʅʊʆɺ 

 

ɸʥʥʦʪʘʮʠʷ 

ɹʳʩʪʨʳʡ ʧʦʠʩʢ ʧʦ ʧʦʜʦʙʠʶ ʚ ʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ ʜʘʥʥʳʭ ï ʘʢʪʫʘʣʴʥʘʷ ʟʘʜʘʯʘ ʜʣʷ ʤʥʦʛʠʭ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʨʠʣʦʞʝʥʠʡ, ʦʩʦʙʝʥʥʦ ʵʪʦ ʢʘʩʘʝʪʩʷ ʧʦʠʩʢʘ ʚ ʀʥʪʝʨʥʝʪʝ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʩʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ 

ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʥʘʭʦʞʜʝʥʠʷ ʟʘʧʨʘʰʠʚʘʝʤʦʛʦ 

ʜʦʢʫʤʝʥʪʘ ʩ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʴʶ ʫʩʧʝʰʥʦʩʪʠ ʠ ʨʘʟʣʠʯʥʦʡ ʩʢʦʨʦʩʪʴʶ ʚʳʧʦʣʥʝʥʠʷ ʟʘʧʨʦʩʘ. ɺ ʜʘʥʥʦʡ 

ʩʪʘʪʴʝ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʦʜʥʠʭ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʪʨʫʢʪʫʨ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʦʠʩʢʘ 

ʜʘʥʥʳʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʩʝʤʘʥʪʠʯʝʩʢʦʝ, ʭʝʰʠʨʦʚʘʥʠʝ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ, ʧʦʠʩʢ, ʜʘʥʥʳʝ, ʦʙʫʯʝʥʠʝ, ʜʚʦʠʯʥʳʡ, ʢʦʜ 

ʇʨʦʙʣʝʤʘ ʧʦʠʩʢʘ ʧʦʜʦʙʠʷ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʜ ʩʦʙʦʡ ʥʘʭʦʞʜʝʥʠʝ ʩʘʤʦʛʦ ʩʭʦʞʝʛʦ ʜʦʢʫʤʝʥʪʘ ʩʨʝʜʠ 

ʙʦʣʴʰʦʡ ʢʦʣʣʝʢʮʠʠ ʚʩʝʭ ʜʘʥʥʳʭ. ʂʦʨʨʝʢʪʥʘʷ ʨʘʙʦʪʘ ʧʦʠʩʢʦʚʳʭ ʤʝʪʦʜʦʚ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʤʥʦʛʠʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʦʠʩʢʦʚʳʭ ʩʠʩʪʝʤ, ʪʘʢʠʭ ʢʘʢ ʦʙʥʘʨʫʞʝʥʠʝ ʩʭʦʞʠʭ ʜʫʙʣʠʢʘʪʦʚ, ʘʥʘʣʠʟ ʧʣʘʛʠʘʪʘ, ʩʦʚʤʝʩʪʥʘʷ 

ʬʠʣʴʪʨʘʮʠʷ, ʢʵʰʠʨʦʚʘʥʠʝ ʠ ʤʫʣʴʪʠʤʝʜʠʡʥʳʡ ʧʦʠʩʢ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʢʦʥʪʝʥʪʝ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʩʦ 

ʩʪʨʝʤʠʪʝʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ ʠʥʪʝʨʥʝʪʘ ʠ ʫʚʝʣʠʯʠʚʘʶʱʠʤʩʷ ʢʦʣʠʯʝʩʪʚʦʤ ʜʘʥʥʳʭ, ʧʦʜʣʝʞʘʱʠʭ ʦʙʨʘʙʦʪʢʝ, 

ʚʦʟʥʠʢʣʘ ʧʦʠʩʢʦʚʘʷ ʧʨʦʙʣʝʤʘ, ʟʘʢʣʶʯʘʶʱʘʷʩʷ ʚ ʪʦʤ, ʢʘʢ ʧʨʦʚʦʜʠʪʴ ʙʳʩʪʨʳʡ ʧʦʠʩʢ ʥʘ ʩʭʦʜʩʪʚʦ ʚ ʙʦʣʴʰʠʭ 
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ʤʘʩʰʪʘʙʘʭ. ʇʦʵʪʦʤʫ, ʢ ʥʘʩʪʦʷʱʝʤʫ ʤʦʤʝʥʪʫ ʫʞʝ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʦʙʰʠʨʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʙʳʩʪʨʦʛʦ ʧʦʠʩʢʘ 

ʧʦʜʦʙʠʷ ʜʦʢʫʤʝʥʪʦʚ ʚʚʠʜʫ ʝʛʦ ʮʝʥʪʨʘʣʴʥʦʡ ʚʘʞʥʦʩʪʠ ʜʣʷ ʤʥʦʛʠʭ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʠʣʦʞʝʥʠʡ ʚ IT-ʠʥʜʫʩʪʨʠʠ 

[1, ʩ. 1]. 

 ɼʣʷ ʤʘʣʦʨʘʟʤʝʨʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʧʦʠʩʢ ʧʦʜʦʙʠʷ ʤʦʞʥʦ ʵʬʬʝʢʪʠʚʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʧʦʩʪʨʦʝʥʥʦʛʦ ʨʘʟʙʠʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʠʥʜʝʢʩʠʨʫʝʤʳʝ ʩʪʨʫʢʪʫʨʳ (ʥʘʧʨʠʤʝʨ, KD-ʜʝʨʝʚʦ) 

ʠʣʠ ʠʥʜʝʢʩʠʨʦʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨ ʨʘʟʜʝʣʝʥʠʷ ʜʘʥʥʳʭ (ʥʘʧʨʠʤʝʨ, R-ʜʝʨʝʚʦ). ʆʜʥʘʢʦ, ʢʦʛʜʘ ʨʘʟʤʝʨʥʦʩʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ʚʳʩʦʢʘʷ (ʩʢʘʞʝʤ, >10), ʧʦʠʩʢ ʧʦʜʦʙʠʷ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʦʛʦ ʜʦʣʞʥʳ ʦʙʣʘʜʘʪʴ ʚʳʩʦʢʦʡ 

ʪʦʯʥʦʩʪʴʶ, ʚ ʵʪʠʭ ʩʣʫʯʘʷʭ ʥʘʯʠʥʘʝʪ ʫʩʪʫʧʘʪʴ ʧʦ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ʙʦʣʝʝ ʧʨʦʩʪʦʤʫ ʤʝʪʦʜʫ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʝʤʫ ʩʦʙʦʡ ʣʠʥʝʡʥʦʝ ʩʢʘʥʠʨʦʚʘʥʠʝ ʚʩʝʡ ʢʦʣʣʝʢʮʠʠ ʜʦʢʫʤʝʥʪʦʚ. ɺ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʧʦʠʩʢʦʚʦʡ 

ʦʙʣʘʩʪʠ ʜʦʢʫʤʝʥʪʳ ʦʙʳʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʘʢ ʚʝʢʪʦʨʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʨʘʟʤʝʨʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʤʦʞʝʪ ʙʳʪʴ 

ʙʦʣʴʰʝ ʪʳʩʷʯʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʝʩʣʠ ʧʦʣʥʘʷ ʪʦʯʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʡ, ʧʦʠʩʢ ʧʦʜʦʙʠʷ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʚʳʩʦʢʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʟʥʘʯʠʪʝʣʴʥʦ ʫʩʢʦʨʝʥ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʭʝʰʠʨʦʚʘʥʠʷ, 

ʨʘʙʦʪʘ ʢʦʪʦʨʳʭ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʧʨʠʙʣʠʞʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʆʜʥʠʤ ʠʟ 

ʩʘʤʳʭ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ ʩʧʦʩʦʙʦʚ ʫʩʢʦʨʠʪʴ ʧʦʠʩʢ ʧʦʜʦʙʠʷ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ 

ʭʝʰʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʩʧʦʩʦʙʥʦ ʛʝʥʝʨʠʨʦʚʘʪʴ ʢʦʤʧʘʢʪʥʳʝ ʜʚʦʠʯʥʳʝ ʢʦʜʳ ʜʣʷ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʜʦʢʫʤʝʥʪʦʚ [1, ʩ. 2]. 

 ʄʝʪʦʜʳ ʭʝʰʠʨʦʚʘʥʠʷ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʙʳʩʪʨʦʛʦ ʧʦʠʩʢʘ ʧʦʜʦʙʠʷ, ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʜʣʷ ʚʩʪʨʘʠʚʘʥʠʷ ʚʝʢʪʦʨʦʚ ʚʳʩʦʢʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ʚ ʤʘʣʦʨʘʟʤʝʨʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʍʵʤʤʠʥʛʘ (ʤʥʦʞʝʩʪʚʦ ʚʩʝʭ 

2l ʜʚʦʠʯʥʳʭ ʩʣʦʚ ʜʣʠʥʳ l), ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʦʩʪʘʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʩʦʭʨʘʥʝʥʠʝ ʩʝʤʘʥʪʠʯʝʩʢʦʛʦ ʩʭʦʜʩʪʚʘ 

ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʪʘʥʜʘʨʪʥʳʭ ʤʝʪʦʜʦʚ ʩʥʠʞʝʥʠʷ ʨʘʟʤʝʨʥʦʩʪʠ, ʪʘʢʠʭ ʢʘʢ Latent Semantic 

Indexing (LSI) ʠ Locality-Preserving Indexing (LPI), ʭʝʰʠʨʦʚʘʥʠʝ  ʢʘʨʪʳ ʧʨʠʟʥʘʢʦʚ ʚʝʢʪʦʨʦʚ ʚ ʙʠʥʘʨʥʳʝ ʢʦʜʳ  

ʷʚʣʷʝʪʩʷ ʢʣʶʯʦʤ ʢ ʦʯʝʥʴ ʙʳʩʪʨʦʤʫ ʧʦʠʩʢʫ ʧʦʜʦʙʠʷ. ʆʜʠʥ ʠʟ ʚʦʟʤʦʞʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʣʫʯʝʥʠʷ ʜʚʦʠʯʥʳʭ 

ʢʦʜʦʚ ʜʣʷ ʪʝʢʩʪʦʚʳʭ ʜʦʢʫʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʙʠʥʘʨʠʟʘʮʠʷ ʩʪʦʠʤʦʩʪʠ ʤʘʣʦʨʘʟʤʝʨʥʳʭ ʚʝʢʪʦʨʦʚ (ʧʦʣʫʯʝʥʥʳʝ 

ʤʝʪʦʜʦʤ ʩʦʢʨʘʱʝʥʠʷ ʨʘʟʤʝʨʥʦʩʪʠ, ʢʘʢ ʚ LSI) ʯʝʨʝʟ ʧʦʨʦʛʦʚʫʶ ʬʫʥʢʮʠʶ. ʋʣʫʯʰʝʥʠʝ  ʥʘʜ ʜʚʦʠʯʥʳʤ LSI, 

ʢʦʪʦʨʦʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʧʪʠʤʠʟʠʨʫʝʪ ʨʘʩʩʪʦʷʥʠʝ ʍʵʤʤʠʥʛʘ ʥʘ ʦʩʥʦʚʝ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ, ʧʦʣʫʯʠʣʦ 

ʥʘʟʚʘʥʠʝ ʭʝʰʠʨʦʚʘʥʠʝ ʃʘʧʣʘʩʘ ʠ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ. 

 ʅʘʠʙʦʣʝʝ ʭʦʨʦʰʦ ʠʟʚʝʩʪʥʳʡ ʤʝʪʦʜ ʭʝʰʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʩʦʭʨʘʥʷʝʪ ʩʭʦʞʫʶ ʠʥʬʦʨʤʘʮʠʶ - Locality-

Sensitive Hashing (LSH). LSH ʠʩʧʦʣʴʟʫʝʪ ʩʣʫʯʘʡʥʳʝ ʣʠʥʝʡʥʳʝ ʧʨʦʛʥʦʟʳ (ʩʦ ʩʣʫʯʘʡʥʳʤ ʧʦʨʦʛʦʚʳʤ 

ʟʥʘʯʝʥʠʝʤ) ʜʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʪʦʯʝʢ ʜʘʥʥʳʭ ʚ ʝʚʢʣʠʜʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʚ ʩʭʦʞʠʭ ʢʦʜʘʭ. ʊʝʦʨʝʪʠʯʝʩʢʠ, ʩ 

ʨʦʩʪʦʤ ʜʣʠʥʳ ʢʦʜʘ, ʨʘʩʩʪʦʷʥʠʝ ʍʵʤʤʠʥʛʘ ʤʝʞʜʫ ʜʚʫʤʷ ʢʦʜʘʤʠ ʙʫʜʝʪ ʘʩʠʤʧʪʦʪʠʯʝʩʢʠ ʧʨʠʙʣʠʞʘʪʴ 

ɽʚʢʣʠʜʦʚʦ ʧʨʦʩʪʨʘʥʩʪʚʦ ʤʝʞʜʫ ʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʪʦʯʢʘʤʠ ʜʘʥʥʳʭ. ʆʜʥʘʢʦ, ʧʦʩʢʦʣʴʢʫ ʢʦʥʩʪʨʫʢʮʠʷ 

ʭʵʰ-ʬʫʥʢʮʠʠ ʜʣʷ LSH ð ʵʪʦ ʨʘʩʩʝʷʥʥʳʝ ʜʘʥʥʳʝ, LSH ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʚʝʩʴʤʘ ʥʝʵʬʬʝʢʪʠʚʥʳʤ (ʜʣʠʥʥʳʤ) 

ʢʦʜʘʤ ʥʘ ʧʨʘʢʪʠʢʝ [2, ʩ. 459]. 

 ʅʝʩʢʦʣʴʢʦ ʥʝʜʘʚʥʦ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʪʦʜʦʚ ʭʝʰʠʨʦʚʘʥʠʷ ʧʳʪʘʶʪʩʷ ʧʨʝʦʜʦʣʝʪʴ ʵʪʫ ʧʨʦʙʣʝʤʫ, ʥʘʡʜʷ 

ʦʧʪʠʤʘʣʴʥʳʝ ʬʫʥʢʮʠʠ ʭʝʰ-ʜʘʥʥʳʭ ʯʝʨʝʟ ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ. ʆʜʥʦ ʠʟ ʧʨʝʜʣʦʞʝʥʠʡ  ʩʦʩʪʦʷʣʦ ʚ ʪʦʤ, ʯʪʦʙʳ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜ ʦʛʨʘʥʠʯʝʥʥʦʡ ʤʘʰʠʥʳ ɹʦʣʴʮʤʘʥʘ (RBM) ʠ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʜʘʥʥʳʡ ʤʝʪʦʜ ʩʧʦʩʦʙʝʥ 

ʛʝʥʝʨʠʨʦʚʘʪʴ ʢʦʤʧʘʢʪʥʳʝ ʜʚʦʠʯʥʳʝ ʢʦʜʳ ʜʣʷ ʫʩʢʦʨʝʥʠʷ ʧʦʠʩʢʘ  ʩʭʦʞʠʭ ʜʦʢʫʤʝʥʪʦʚ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ ʪʘʢʞʝ 

ʧʳʪʘʣʠʩʴ ʧʨʠʤʝʥʷʪʴ ʤʝʪʦʜ ʫʩʢʦʨʝʥʠʷ ʢ Similarity Sensitive Coding (SSC) ʠ Forgiving Hashing (FgH) ð ʩʥʘʯʘʣʦ 

ʦʥʠ ʦʙʫʯʘʣʠ AdaBoost ʢʣʘʩʩʠʬʠʢʘʪʦʨʳ ʩʦ ʩʭʦʞʠʤʠ ʧʘʨʘʤʠ ʵʣʝʤʝʥʪʦʚ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʧʨʠʤʝʨʦʚ (ʪʘʢ ʠ 

ʥʝ ʩʭʦʞʠʭ ʤʝʞʜʫ ʩʦʙʦʡ ʧʘʨ ʵʣʝʤʝʥʪʦʚ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʧʨʠʤʝʨʦʚ ʚ SCC), ʘ ʟʘʪʝʤ ʧʨʠʥʠʤʘʣʠ ʚʳʭʦʜ ʚʩʝʭ 

(ʪʫʧʠʢʦʚʦʝ ʨʝʰʝʥʠʝ) ʩʣʘʙʦ ʦʙʫʯʝʥʥʳʭ ʧʨʠʤʝʨʦʚ ʥʘ ʜʘʥʥʦʤ ʜʦʢʫʤʝʥʪʝ ʚ ʢʘʯʝʩʪʚʝ ʜʚʦʠʯʥʦʛʦ ʢʦʜʘ. AdaBoost 

(ʩʦʢʨʘʱʝʥʠʝ ʦʪ Adaptive Boosting) ð ʘʣʛʦʨʠʪʤ ʫʩʠʣʝʥʠʷ ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ, ʧʫʪʝʤ ʦʙʲʝʜʠʥʝʥʠʷ ʠʭ ʚ ʢʦʤʠʪʝʪ. 

ʕʪʦʪ ʘʣʛʦʨʠʪʤ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʣʷ 

ʫʣʫʯʰʝʥʠʷ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʦʥ ʤʝʥʝʝ ʧʦʜʚʝʨʞʝʥ ʧʝʨʝʦʙʫʯʝʥʠʶ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʘʣʛʦʨʠʪʤʘʤʠ 

ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

 ɺ ʜʨʫʛʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷx ʤʝʪʦʜʳ stacked-RBM ʠ boosting-SSC ʙʳʣʠ ʫʢʘʟʘʥʳ ʢʘʢ ʙʦʣʝʝ ʧʨʦʜʫʢʪʠʚʥʳʝ 

ʨʝʰʝʥʠʷ, ʯʝʤ LSH ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘ ʙʘʟʝ ʜʘʥʥʳʭ, ʩʦʜʝʨʞʘʱʝʡ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʤʠʣʣʠʦʥʦʚ 

ʠʟʦʙʨʘʞʝʥʠʡ. ʊʘʢʞʝ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʥʦʚʳʡ ʤʝʪʦʜ, ʥʘʟʚʘʥʥʳʡ ʩʧʝʢʪʨʘʣʴʥʳʤ ʭʝʰʠʨʦʚʘʥʠʝʤ (SpH). ʆʥ 

ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣ ʟʥʘʯʠʪʝʣʴʥʳʝ ʫʣʫʯʰʝʥʠʷ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ LSH, stacked-RBM ʠ boosting-SSC ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʙʠʪʦʚ, ʪʨʝʙʫʝʤʳʭ, ʯʪʦʙʳ ʥʘʡʪʠ  ʩʭʦʞʠʝ ʵʣʝʤʝʥʪʳ.  

ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʫʞʝ ʤʥʦʛʠʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʧʦʠʩʢʘ ʜʘʥʥʳʭ ʤʦʛʫʪ ʛʝʥʝʨʠʨʦʚʘʪʴ 

ʢʦʨʨʝʢʪʥʳʝ ʜʚʦʠʯʥʳʝ ʢʦʜʳ ʜʣʷ ʜʦʢʫʤʝʥʪʦʚ, ʭʨʘʥʷʱʠʭʩʷ ʚ ʢʦʣʣʝʢʮʠʠ ʠ ʫʞʝ ʠʟʚʝʩʪʥʳʭ ʩʠʩʪʝʤʝ ʦʙʫʯʝʥʠʷ, 

ʦʜʥʘʢʦ, ʧʦʣʫʯʝʥʠʝ ʢʦʜʦʚ ʜʣʷ  ʜʦʢʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʝʱʝ ʥʝ ʧʦʧʘʣʠ ʚ ʢʦʣʣʝʢʮʠʶ, ʦʩʪʘʝʪʩʷ ʦʯʝʥʴ ʩʣʦʞʥʦʡ 
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ʟʘʜʘʯʝʡ. ɼʣʷ ʝʝ ʨʝʰʝʥʠʷ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʘʣʛʦʨʠʪʤ ʩʘʤʦʦʙʫʯʘʝʤʦʛʦ ʭʝʰʠʨʦʚʘʥʠʷ (Self-Taught Hashing), 

ʦʩʥʦʚʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʢʦʪʦʨʦʛʦ ʠ ʷʚʣʷʝʪʩʷ ʜʚʫʭʵʪʘʧʥʦʩʪʴ ʚ ʦʙʫʯʝʥʠʠ ʥʘ ʜʘʥʥʳʭ. 

ɸʣʛʦʨʠʪʤ STH ʩʦʯʝʪʘʝʪ ʚ ʩʝʙʝ ʩʣʝʜʫʶʱʝʝ: cʥʘʯʘʣʘ ʤʳ ʥʘʭʦʜʠʤ ʦʧʪʠʤʘʣʴʥʳʝ l-ʙʠʪʥʳʝ ʜʚʦʠʯʥʳʝ ʢʦʜʳ 

ʜʣʷ ʚʩʝʭ ʜʦʢʫʤʝʥʪʦʚ ʜʘʥʥʦʡ ʢʦʣʣʝʢʮʠʠ ʥʘ ʦʩʥʦʚʝ ʦʙʫʯʝʥʠʷ ʙʝʟ ʫʯʠʪʝʣʷ, ʠ ʟʘʪʝʤ ʦʙʫʯʘʝʤ l ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʚ 

ʥʘ ʦʩʥʦʚʝ ʦʙʫʯʝʥʠʷ ʩ ʫʯʠʪʝʣʝʤ, ʯʪʦʙʳ ʫʛʘʜʳʚʘʪʴ l-ʙʠʪʥʳʡ ʢʦʜ ʜʣʷ ʣʶʙʦʛʦ ʜʦʢʫʤʝʥʪʘ ʚʥʝ ʢʦʣʣʝʢʮʠʠ [1, c. 3].  

ʆʙʱʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʣʦʞʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʧʨʠʤʝʨʥʦ ʢʚʘʜʨʘʪʠʯʥʘʷ ʦʪ ʢʦʣʠʯʝʩʪʚʘ 

ʜʦʢʫʤʝʥʪʦʚ ʚ ʢʦʣʣʝʢʮʠʠ ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʣʠʥʝʡʥʘʷ ʦʪ ʩʨʝʜʥʝʛʦ ʨʘʟʤʝʨʘ ʜʦʢʫʤʝʥʪʦʚ ʚ ʢʦʣʣʝʢʮʠʠ.  

ɸʚʪʦʨʳ STH ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʝʪʦʜʠʢʠ ʥʘ ʦʩʥʦʚʝ ʨʷʜʘ 

ʤʥʦʛʦʪʳʩʷʯʥʳʭ ʥʦʚʦʩʪʥʳʭ ʢʦʣʣʝʢʮʠʡ. ʂʘʞʜʘʷ ʢʦʣʣʝʢʮʠʷ ʜʝʣʠʣʘʩʴ ʥʘ ʜʚʝ ʚʳʙʦʨʢʠ ï ʦʙʫʯʘʶʱʫʶ (ʦʢʦʣʦ 60% 

ʚʩʝʭ ʜʦʢʫʤʝʥʪʦʚ) ʠ ʪʝʩʪʦʚʫʶ (ʦʢʦʣʦ 40%). ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʘ ʦʮʝʥʠʚʘʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʜʚʫʭ ʛʨʫʧʧ 

ʧʦʢʘʟʘʪʝʣʝʡ. 1. ʇʦʢʘʟʘʪʝʣʠ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ï ʚʨʝʤʷ ʦʙʫʯʝʥʠʷ ʠ ʦʪʚʝʪʦʚ ʥʘ ʟʘʧʨʦʩʳ. 2. ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ 

ʦʪʚʝʪʦʚ ʥʘ ʟʘʧʨʦʩʳ. ʊʦʯʥʦʩʪʴ ï ʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʥʘʡʜʝʥʥʳʭ ʨʝʣʝʚʘʥʪʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʢ ʦʙʱʝʤʫ 

ʢʦʣʠʯʝʩʪʚʫ ʥʘʡʜʝʥʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. ʇʦʣʥʦʪʘ ï ʦʪʥʦʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʥʘʡʜʝʥʥʳʭ ʨʝʣʝʚʘʥʪʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʢ 

ʦʙʱʝʤʫ ʢʦʣʠʯʝʩʪʚʫ ʨʝʣʝʚʘʥʪʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. 3. F- ʤʝʨʘ ï ʦʙʲʝʜʠʥʝʥʠʝ ʪʦʯʥʦʩʪʠ ʠ ʧʦʣʥʦʪʳ ʚ ʦʜʥʦʡ 

ʚʝʣʠʯʠʥʝ. F-ʤʝʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʚʟʚʝʰʝʥʥʦʝ ʩʨʝʜʥʝʝ ʛʘʨʤʦʥʠʯʝʩʢʦʝ ʪʦʯʥʦʩʪʠ ʠ ʧʦʣʥʦʪʳ. ɺʳʯʠʩʣʷʶʪʩʷ 

ʚʝʣʠʯʠʥʳ, ʦʙʨʘʪʥʳʝ ʪʦʯʥʦʩʪʠ ʠ ʧʦʣʥʦʪʝ, ʠʱʝʪʩʷ ʠʭ ʚʟʚʝʰʝʥʥʘʷ ʩʫʤʤʘ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʝʸ ʦʙʨʘʪʥʘʷ ʚʝʣʠʯʠʥʘ 

[1, ʩ. 4]. 

 ʉʫʱʝʩʪʚʫʝʪ ʥʝʢʦʪʦʨʦʝ ʩʭʦʜʩʪʚʦ ʤʝʞʜʫ ʧʝʨʚʳʤ ʰʘʛʦʤ ʤʝʪʦʜʘ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʭʝʰʠʨʦʚʘʥʠʷ (SpH) ʠ 

ʩʪʘʜʠʝʡ ʦʙʫʯʝʥʠʷ ʙʝʟ ʫʯʠʪʝʣʷ ʚ STH, ʧʦʪʦʤʫ ʯʪʦ ʦʙʘ ʦʪʥʦʩʷʪʩʷ ʢ ʤʝʪʦʜʘʤ ʩʧʝʢʪʨʘʣʴʥʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʛʨʘʬʘ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʚ ʥʠʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʧʝʢʪʨʘʣʴʥʳʝ ʤʝʪʦʜʳ, ʠ ʙʝʨʫʪʩʷ ʨʘʟʥʳʝ ʩʧʦʩʦʙʳ ʨʝʰʝʥʠʷ 

ʵʥʪʨʦʧʠʠ. ɹʦʣʝʝ ʚʘʞʥʦ ʪʦ, ʯʪʦ, ʯʪʦʙʳ ʦʙʨʘʙʦʪʘʪʴ ʟʘʧʨʘʰʠʚʘʝʤʳʡ ʜʦʢʫʤʝʥʪ, SpH ʜʦʣʞʝʥ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʜʘʥʥʳʝ ʨʘʩʧʨʝʜʝʣʝʥʳ ʨʘʚʥʦʤʝʨʥʦ ʚ ʛʠʧʝʨ-ʧʨʷʤʦʫʛʦʣʴʥʠʢʝ, ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ 

ʚʳʩʦʢʦʡ. ʅʘʧʨʦʪʠʚ, STH ʧʦʜʭʦʜ ʤʦʞʝʪ ʨʘʙʦʪʘʪʴ ʩ ʣʶʙʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʜʘʥʥʳʭ, ʘ ʟʥʘʯʠʪ, ʜʘʥʥʳʡ ʧʦʜʭʦʜ 

ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʛʠʙʢʠʤ. ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʠʚʝʣʠ ʢ ʚʳʚʦʜʫ ʦ ʝʛʦ ʚʳʩʦʢʦʤ ʙʳʩʪʨʦʜʝʡʩʪʚʠʠ ʠ ʢʘʯʝʩʪʚʝ ʦʪʚʝʪʦʚ 

ʥʘ ʟʘʧʨʦʩʳ ʥʘ ʬʦʥʝ ʦʩʥʦʚʥʳʭ ʢʦʥʢʫʨʝʥʪʦʚ ï SpH, LSI, ʭʝʰʠʨʦʚʘʥʠʷ ʃʘʧʣʘʩʘ. ɺ ʯʘʩʪʥʦʩʪʠ, STH ʧʨʠʤʝʨʥʦ ʚ 

10 ʨʘʟ ʧʨʝʚʦʩʭʦʜʠʪ SpH ʧʦ ʙʳʩʪʨʦʜʝʡʩʪʚʠʶ. 
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 ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ɻ.ʐʫʭʦʚʘ   

ʛ.ɹʝʣʛʦʨʦʜ, ʈʦʩʩʠʷ 

  

 ʇʈʀʏʀʅʓ ʆɹʈɸɿʆɺɸʅʀʗ ʂʆʃɽʀ ʅɸ ɼʆʈʆɻɸʍ ʀ ʉʇʆʉʆɹʓ ɽɪ ʋʉʊʈɸʅɽʅʀʗ. 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʙʫʜʫʪ ʧʨʠʚʝʜʝʥʳ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʝ ʧʨʠʯʠʥʳ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʣʝʡʥʦʩʪʠ ʥʘ 

ʜʦʨʦʛʘʭ ʠ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʙʦʨʴʙʳ ʩ ʥʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʂʦʣʝʡʥʦʩʪʴ, ʘʩʬʘʣʴʪʦʙʝʪʦʥ, ʨʝʟʠʥʦʚʘʷ ʢʨʦʰʢʘ. 

ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʚʦʟʥʠʢʥʦʚʝʥʠʷ  ʜʝʬʦʨʤʘʮʠʠ ʜʦʨʦʞʥʦʛʦ ʧʦʢʨʳʪʠʷ   ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ, ʧʨʠ 

ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʚʦʟʜʫʭʘ, ʥʘ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʤ ʧʦʢʨʳʪʠʠ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʪʝʧʣʦʫʩʪʦʡʯʠʚʦʩʪʠ 
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ʙʠʪʫʤʦʤʠʥʝʨʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ, ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʥʘʛʨʫʟʦʢ, ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʢʨʳʪʠʷ 

ʦʙʨʘʟʫʶʪʩʷ ʢʦʣʝʷ, ʥʘʧʣʳʚʳ, ʚʦʣʥʳ ʠ ʩʜʚʠʛʠ. 

ʆʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʯʘʩʪʳʭ ʧʨʠʯʠʥ ʦʙʨʘʟʦʚʘʥʠʷ ʢʦʣʝʠ ʥʘ ʧʦʢʨʳʪʠʠ ʷʚʣʷʶʪʩʷ: ʧʨʝʚʳʰʝʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʙʠʪʫʤʥʦʛʦ ʚʷʞʫʱʝʛʦ, ʧʨʠʤʝʥʝʥʠʝ ʯʨʝʟʤʝʨʥʦ ʨʘʟʞʠʞʝʥʥʳʭ ʠʥʜʫʩʪʨʠʘʣʴʥʳʤ ʤʘʩʣʦʤ (ʠʣʠ 

ʜʨʫʛʠʤ ʧʣʘʩʪʠʬʠʢʘʪʦʨʦʤ) ʧʦʣʠʤʝʨʥʦ-ʙʠʪʫʤʥʳʭ ʚʷʞʫʱʠʭ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʯʨʝʟʤʝʨʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʢʨʫʛʣʳʭ 

ʯʘʩʪʠʮ ʱʝʙʥʷ, ʧʝʩʢʘ [1]. 

ʉʫʱʝʩʪʚʝʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʙʦʨʴʙʳ ʩ ʢʦʣʝʝʦʙʨʘʟʦʚʘʥʠʝʤ ʷʚʣʷʶʪʩʷ: ʤʦʜʝʨʥʠʟʘʮʠʷ ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ 

(ʥʦʨʤʠʨʦʚʘʥʠʝʤ ʪʨʝʙʦʚʘʥʠʡ ʢ ʠʟʥʦʩʦʩʪʦʡʢʦʩʪʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʦʚ, ʫʯʸʪ ʠʟʥʦʩʘ ʧʦʢʨʳʪʠʡ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʜʦʨʦʞʥʳʭ ʦʜʝʞʜ, ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʥʦʨʤʘʪʠʚʥʳʭ ʤʝʞʨʝʤʦʥʪʥʳʭ ʩʨʦʢʦʚ), ʫʤʝʥʴʰʝʥʠʝ 

ʨʘʟʨʝʰʸʥʥʦʡ ʤʘʩʩʳ ʰʠʧʦʚ ʧʨʦʪʠʚʦʩʢʦʣʴʞʝʥʠʷ ʠ ʚʚʝʜʝʥʠʝ ʥʘ ʘʚʪʦʤʘʛʠʩʪʨʘʣʷʭ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʩʢʦʨʦʩʪʴ 

ʜʚʠʞʝʥʠʷ ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ ʟʠʤʦʡ. ʈʝʘʣʠʟʘʮʠʷ ʢʦʤʧʣʝʢʩʘ ʵʪʠʭ ʤʝʨ ʫʤʝʥʴʰʠʪ ʠʟʥʦʩ ʜʦʨʦʞʥʳʭ 

ʧʦʢʨʳʪʠʡ ʠ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʟʥʘʯʠʪʝʣʴʥʫʶ ʵʢʦʥʦʤʠʶ ʩʨʝʜʩʪʚ ʥʘ ʨʝʤʦʥʪʘʭ ʜʦʨʦʛ. 

ɺʝʣʠʩʴ ʦʙʰʠʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ, ʢʘʢ ʟʘ ʩʯʸʪ 

ʫʣʫʯʰʝʥʠʷ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʜʦʨʦʞʥʳʭ ʙʠʪʫʤʦʚ, ʪʘʢ ʠ ʟʘ ʩʯʸʪ ʧʦʚʳʰʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʩʦʩʪʘʚʣʷʶʱʠʤ ʝʛʦ ʤʠʥʝʨʘʣʴʥʳʤ ʢʦʤʧʦʥʝʥʪʘʤ: ʱʝʙʥʶ, ʧʝʩʢʫ, ʤʠʥʝʨʘʣʴʥʦʤʫ ʧʦʨʦʰʢʫ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ, ʨʝʰʠʪʴ ʵʪʠ ʧʨʦʙʣʝʤʳ ʧʳʪʘʶʪʩʷ ʧʫʪʝʤ ʤʦʜʠʬʠʢʘʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʷʞʫʱʝʛʦ. 

ʈʘʥʝʝ ʧʨʦʚʦʜʠʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʤʦʜʠʬʠʢʘʮʠʠ ʘʩʬʘʣʴʪʦʙʝʪʦʥʥʦʡ ʩʤʝʩʠ ʨʝʟʠʥʦʚʦʡ ʢʨʦʰʢʦʡ, ʥʦ ʦʥʠ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʦʛʨʘʥʠʯʠʚʘʣʠʩʴ ʚʚʝʜʝʥʠʝʤ ʝʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʠ ʩʤʝʰʝʥʠʠ ʤʠʥʝʨʘʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

[2]. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʚʝʣʠʩʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʨʝʟʠʥʦʚʦʡ ʢʨʦʰʢʠ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʠʬʠʢʘʪʦʨʘ 

ʚʞ̫ʫʱʝʛʦ [4-6], ʦʜʥʘʢʦ ʧʨʝʜʣʘʛʘʝʤʳʝ ʩʧʦʩʦʙʳ ʠʩʧʦʣʴʟʫʶʪ ʤʥʦʛʦʩʪʘʜʠʡʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 

ʚʷʞʫʱʝʛʦ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʭʠʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ ʠ ʢʘʪʘʣʠʟʘʪʦʨʦʚ, ʯʪʦ, ʩʫʱʝʩʪʚʝʥʥʦ, ʫʩʣʦʞʥʷʝʪ ʧʦʣʫʯʝʥʠʝ 

ʚʷʞʫʱʝʛʦ ʠ ʫʚʝʣʠʯʠʚʘʝʪ ʝʛʦ ʩʪʦʠʤʦʩʪʴ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ, ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʠʤʝʥʝʥʠʷ ʨʝʟʠʥʦʚʦʡ ʢʨʦʰʢʠ ʚ ʢʘʯʝʩʪʚʝ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʦʜʠʬʠʢʘʪʦʨʘ, ʧʨʠʥʷʪ ʤʦʜʠʬʠʢʘʪʦʨ, ʧʦʣʫʯʘʝʤʳʡ ʧʦ ʤʝʪʦʜʫ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʩʜʚʠʛʦʚʦʛʦ ʠʟʤʝʣʴʯʝʥʠʷ, ʧʨʠ ʵʪʦʤ ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ ʢʨʦʰʢʠ ʩʦʩʪʘʚʣʷʝʪ 5-50 ʤʠʢʨʦʥ.  

ʇʨʝʜʧʦʣʦʞʝʥʦ, ʯʪʦ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʦʙʨʘʙʦʪʢʝ ʨʝʟʠʥʦʚʦʡ ʢʨʦʰʢʠ ʚ ʚʷʞʫʱʝʤ, ʧʨʠ ʧʦʜʦʙʨʘʥʥʦʤ 

ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʠ ʚʨʝʤʝʥʥʦʤ ʨʝʞʠʤʘʭ ʧʨʦʠʩʭʦʜʠʪ ʝʝ ʯʘʩʪʠʯʥʘʷ ʜʝʚʫʣʢʘʥʠʟʘʮʠʷ ʚ ʤʘʣʴʪʝʥʦʡ ʯʘʩʪʠ ʙʠʪʫʤʘ, 

ʨʘʟʨʳʚ ʧʦʧʝʨʝʯʥʳʭ ʩʝʨʥʳʭ ʩʚʷʟʝʡ ʠ ʧʝʨʝʭʦʜ ʧʦʣʠʤʝʨʘ ʠʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʣʠʥʝʡʥʫʶ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʦʪʧʘʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʣʘʩʪʠʬʠʢʘʪʦʨ, ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʥʫʪʨʝʥʥʠʭ ʨʝʩʫʨʩʦʚ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʠʩʧʳʪʘʥʠʠ ʥʘ ʢʦʣʝʝʦʙʨʘʟʦʚʘʥʠʷ ʜʦ 50ʦʉ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʩʪʦʡʢʦʩʪʠ ʢ 

ʢʦʣʝʝʦʙʨʘʟʦʚʘʥʠʶ ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ ʠʛʨʘʝʪ ʤʠʥʝʨʘʣʴʥʳʡ ʢʘʨʢʘʩ, ʘ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʜʘʥʥʦʝ 

ʩʚʦʡʩʪʚʦ ʚʩʝ ʙʦʣʴʰʝ ʟʘʚʠʩʠʪ ʦʪ ʩʚʦʡʩʪʚ ʧʨʠʤʝʥʷʝʤʦʛʦ ʚʷʞʫʱʝʛʦ. ʇʨʠ ʦʜʠʥʘʢʦʚʦʤ ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʤ 

ʩʦʩʪʘʚʝ ʑʄɸ ʥʘ ʨʝʟʠʥʦʙʠʪʫʤʥʦʤ ʚʷʞʫʱʝʤ ʠʤʝʝʪ ʛʦʨʘʟʜʦ ʙʦʣʴʰʫʶ ʢʦʣʝʝʩʪʦʡʢʦʩʪʴ [4-5], 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʫʶ ʪʨʝʙʦʚʘʥʠʷʤ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʱʝʙʝʥʦʯʥʦ-ʤʘʩʪʠʯʥʦʛʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʢʦʤʧʦʟʠʮʠʦʥʥʦʛʦ ʨʝʟʠʥʦʙʠʪʫʤʥʦʛʦ ʚʷʞʫʱʝʛʦ ʤʦʞʥʦ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʚʚʝʜʝʥʠʷ ʚ ʩʦʩʪʘʚ 

ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʭ ʜʦʙʘʚʦʢ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʠʟʚʦʜʩʪʚʦ ʪʘʢʦʛʦ ʘʩʬʘʣʴʪʦʙʝʪʦʥʘ ʧʦʟʚʦʣʠʪ 

ʧʦʣʫʯʠʪʴ ʧʦʢʨʳʪʠʝ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ, ʩʪʦʡʢʦʝ ʢ ʧʦʷʚʣʝʥʠʶ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʳʭ ʜʝʬʦʨʤʘʮʠʡ. 
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                                                     ʉ.ʅ. ʉʪʝʬʦʛʣʦ 

ʤʘʛʠʩʪʨʘʥʪ ʂʘʨɻʊʋ 

ʅ.ʀ. ʊʦʤʠʣʦʚʘ 

ʢ.ʪ.ʥ., ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʀɺʉ ʂʘʨɻʊʋ, ʜʝʢʘʥ ʌʀʊ 

ɸ.ɾ. ɸʤʠʨʦʚ 

ʜʦʢʪʦʨ PhD, 

ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʳ ʀɺʉ ʂʘʨɻʊʋ      

 

ʂʆʅʎɽʇʎʀʗ ʆʊʂʈʓʊʓʍ ɼɸʅʅʓʍ , ʆʅʆɺʅʓɽ ʇʈʀʅʎʀʇʓ ʆʊʂʈʓʊʓʍ ɼɸʅʅʓʍ. 

 

ɸʥʥʦʪʘʮʠʷ 

ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚ ʦʙʣʘʩʪʠ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʘʢʪʫʘʣʴʥʳ, 

ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʚʘʪʴ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʘʙʦʨ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ ʜʣʷ ʨʘʙʦʪʳ ʩ ʠʥʬʦʨʤʘʮʠʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʆʪʢʨʳʪʳʝ ʜʘʥʥʳʝ, open data, ʣʠʮʝʥʟʠʠ, ʧʘʪʝʥʪ, ʙʝʟʦʧʘʩʥʦʩʪʴ. 

ʆʪʢʨʳʪʳʝ ʜʘʥʥʳʝ (ʘʥʛʣ. open data) ð ʢʦʥʮʝʧʮʠʷ, ʦʪʨʘʞʘʶʱʘʷ ʠʜʝʶ ʦ ʪʦʤ, ʯʪʦ ʦʧʨʝʜʝʣʸʥʥʳʝ ʜʘʥʥʳʝ 

ʜʦʣʞʥʳ ʙʳʪʴ ʩʚʦʙʦʜʥʦ ʜʦʩʪʫʧʥʳ ʜʣʷ ʤʘʰʠʥʦʯʠʪʘʝʤʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʜʘʣʴʥʝʡʰʝʡ ʨʝʧʫʙʣʠʢʘʮʠʠ ʙʝʟ 

ʦʛʨʘʥʠʯʝʥʠʡ ʘʚʪʦʨʩʢʦʛʦ ʧʨʘʚʘ, ʧʘʪʝʥʪʦʚ ʠ ʜʨʫʛʠʭ ʤʝʭʘʥʠʟʤʦʚ ʢʦʥʪʨʦʣʷ. ʆʩʚʦʙʦʜʠʪʴ ʜʘʥʥʳʝ ʦʪ ʦʛʨʘʥʠʯʝʥʠʡ 

ʘʚʪʦʨʩʢʦʛʦ ʧʨʘʚʘ ʤʦʞʥʦ ʩ ʧʦʤʦʱʴʶ ʩʚʦʙʦʜʥʳʭ ʣʠʮʝʥʟʠʡ, ʪʘʢʠʭ ʢʘʢ ʣʠʮʝʥʟʠʡ Creative Commons. ɽʩʣʠ ʢʘʢʦʡ-

ʣʠʙʦ ʥʘʙʦʨ ʜʘʥʥʳʭ ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʱʝʩʪʚʝʥʥʳʤ ʜʦʩʪʦʷʥʠʝʤ, ʣʠʙʦ ʥʝ ʩʚʷʟʘʥ ʣʠʮʝʥʟʠʝʡ, ʜʘʶʱʝʡ ʧʨʘʚʘ ʥʘ 

ʩʚʦʙʦʜʥʦʝ ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʪʦ ʪʘʢʦʡ ʥʘʙʦʨ ʜʘʥʥʳʭ ʥʝ ʩʯʠʪʘʝʪʩʷ ʦʪʢʨʳʪʳʤ, ʜʘʞʝ ʝʩʣʠ ʦʥ ʚʳʣʦʞʝʥ 

ʚ ʤʘʰʠʥʦʯʠʪʘʝʤʦʤ ʚʠʜʝ ʚ ʀʥʪʝʨʥʝʪ[1].  

ʆʪʢʨʳʪʳʝ ʜʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʩʚʦʙʦʜʥʦ ʠʩʧʦʣʴʟʦʚʘʥʳ, ʜʣʷ 

ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʝʤ - ʧʨʝʜʤʝʪ ʪʦʣʴʢʦ, ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ, ʩ ʪʨʝʙʦʚʘʥʠʝʤ 

ʦʪʥʝʩʪʠ ʩ ShareAlike. 

ʇʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ: ʜʘʥʥʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʫʩʣʦʚʠʷʤʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚ ʪʦʤ ʯʠʩʣʝ ʧʝʨʝʤʝʰʠʚʘʥʠʷ 

ʩ ʜʨʫʛʠʤʠ ʥʘʙʦʨʘʤʠ ʜʘʥʥʳʭ. 

ɺʩʝʦʙʱʝʝ ʫʯʘʩʪʠʝ: ʢʘʞʜʳʡ ʜʦʣʞʝʥ ʙʳʪʴ ʚ ʩʦʩʪʦʷʥʠʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴ - ʪʘʤ ʥʝ ʜʦʣʞʥʦ 

ʙʳʪʴ ʥʠʢʘʢʦʡ ʜʠʩʢʨʠʤʠʥʘʮʠʠ ʚ ʦʪʥʦʰʝʥʠʠ ʦʙʣʘʩʪʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʦʪʠʚ ʣʠʮ ʠʣʠ ʛʨʫʧʧ. ʅʘʧʨʠʤʝʨ, 

"ʥʝʢʦʤʤʝʨʯʝʩʢʠʝ" ʦʛʨʘʥʠʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʨʝʧʷʪʩʪʚʦʚʘʣʠ ʙʳ ʜʣʷ çʢʦʤʤʝʨʯʝʩʢʦʛʦè ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʠʣʠ 

ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʮʝʣʷʭ (ʥʘʧʨʠʤʝʨ, ʪʦʣʴʢʦ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ), ʥʝ 

ʜʦʧʫʩʢʘʝʪʩʷ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʙʦʟʥʘʯʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʢ ʩʦʚʤʝʩʪʥʦʡ 

ʨʘʙʦʪʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ - ʠʣʠ ʩʤʝʰʠʚʘʪʴ - ʨʘʟʣʠʯʥʳʝ ʥʘʙʦʨʳ ʜʘʥʥʳʭ. ʄʳ 

ʩʪʘʣʢʠʚʘʝʤʩʷ ʩ ʧʦʜʦʙʥʦʡ ʩʠʪʫʘʮʠʝʡ ʚ ʩʚʷʟʠ ʩ ʜʘʥʥʳʤʠ. ʗʜʨʦ "ʦʙʱʝʩʪʚʝʥʥʳʭ" ʜʘʥʥʳʭ (ʠʣʠ ʢʦʜ) ʷʚʣʷʝʪʩʷ 

ʪʝʤ, ʯʪʦ ʦʜʥʘ ʯʘʩʪʴ çʦʪʢʨʳʪʦʛʦè ʤʘʪʝʨʠʘʣʘ, ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ ʥʠʭ, ʤʦʛʫʪ ʩʚʦʙʦʜʥʦ ʩʤʝʰʠʚʘʪʴʩʷ ʩ ʜʨʫʛʠʤʠ 

"ʦʪʢʨʳʪʳʤʠ" ʤʘʪʝʨʠʘʣʘʤʠ. ʕʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠʛʨʘʝʪ ʘʙʩʦʣʶʪʥʦ ʢʣʶʯʝʚʫʶ ʨʦʣʴ ʚ ʨʝʘʣʠʟʘʮʠʠ ʦʩʥʦʚʥʳʭ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʝʠʤʫʱʝʩʪʚ "ʦʪʢʨʳʪʦʩʪʠ": ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʦʯʝʪʘʪʴ ʨʘʟʣʠʯʥʳʝ ʙʘʟʳ 

ʜʘʥʥʳʭ ʚʤʝʩʪʝ ʠ ʪʝʤ ʩʘʤʳʤ ʧʦʚʳʩʠʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʫʣʫʯʰʠʪʴ ʧʨʦʜʫʢʪʳ ʠ ʫʩʣʫʛʠ . 

ɺ 8 ʧʨʠʥʮʠʧʦʚ ʦʪʢʨʳʪʳʭ ʜʘʥʥʳʭ: 

ʇʦʣʥʦʪʘ ʜʘʥʥʳʭ  

ɺʩʝ ʧʫʙʣʠʯʥʳʝ ʜʘʥʥʳʝ ʩʪʘʥʦʚʷʪʩʷ ʜʦʩʪʫʧʥʳʤʠ. ʆʙʱʝʩʪʚʝʥʥʳʤʠ ʥʘʟʳʚʘʶʪʩʷ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʥʝ 

ʧʦʜʣʝʞʘʪ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ ʦʛʨʘʥʠʯʝʥʠʷʤ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʙʝʟʦʧʘʩʥʦʩʪʠ ʠʣʠ ʧʨʠʚʠʣʝʛʠʡ. ɺ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʥʝʵʣʝʢʪʨʦʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ, ʪʘʢʠʭ ʢʘʢ ʬʠʟʠʯʝʩʢʠʝ ʘʨʪʝʬʘʢʪʳ, ʥʝ ʧʦʜʣʝʞʘʪ ʧʨʠʥʮʠʧʘʤ 

ʦʪʢʨʳʪʳʭ ʜʘʥʥʳʭ, ʪʦ ʚʩʝʛʜʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ, ʯʪʦ ʪʘʢʠʝ ʨʝʩʫʨʩʳ ʙʳʣʠ ʜʦʩʪʫʧʥʳ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ ʚ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʡ ʩʪʝʧʝʥʠ. 

ʇʝʨʚʠʯʥʦʩʪʴ 

ɼʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʦʙʨʘʥʳ ʢʘʢ ʠʩʪʦʯʥʠʢ, ʩ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʤ ʫʨʦʚʥʝʤ ʜʝʪʘʣʠʟʘʮʠʠ, ʘ ʥʝ ʚ 

ʩʦʚʦʢʫʧʥʳʭ ʠʣʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ ʬʦʨʤ. 
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ɽʩʣʠ ʧʨʝʜʧʨʠʷʪʠʝ ʚʳʙʠʨʘʝʪ ʜʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʧʫʪʠ ʦʙʲʝʜʠʥʝʥʠʷ ʠʣʠ ʪʨʘʥʩʢʦʜʠʨʦʚʘʥʠʷ 

ʜʘʥʥʳʭ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʠʥʪʝʨʥʝʪ-ʩʘʡʪʝ, ʧʦʩʪʨʦʝʥʥʦʛʦ ʜʣʷ ʢʦʥʝʯʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʦʥʦ ʚʩʝ ʝʱʝ ʠʤʝʝʪ 

ʦʙʷʟʘʪʝʣʴʩʪʚʦ ʩʜʝʣʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʩ ʧʦʣʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ ʜʦʩʪʫʧʘ ʜʣʷ ʜʨʫʛʠʭ, ʯʪʦʙʳ ʧʦʩʪʨʦʠʪʴ ʩʚʦʠ 

ʩʦʙʩʪʚʝʥʥʳʝ ʩʘʡʪʳ ʠ ʩʦʭʨʘʥʠʪʴ ʜʘʥʥʳʝ ʜʣʷ ʧʦʪʦʤʢʦʚ. 

ʉʚʦʝʚʨʝʤʝʥʥʦʩʪʴ 

ɼʘʥʥʳʝ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʪʘʢ ʙʳʩʪʨʦ, ʢʘʢ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʥʠʭ. 

 ɼʦʩʪʫʧʥʦʩʪʴ 

ɼʘʥʥʳʝ ʜʦʩʪʫʧʥʳ ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʣʷ ʩʘʤʦʛʦ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʟʘʜʘʯ. 

ɼʘʥʥʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʜʦʩʪʫʧʥʳ ʚ ʀʥʪʝʨʥʝʪʝ ʩ ʪʝʤ, ʯʪʦʙʳ ʧʨʠʩʧʦʩʦʙʠʪʴ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʠʡ 

ʧʨʘʢʪʠʯʝʩʢʠʡ ʢʨʫʛ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʮʝʣʝʡ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʢʘʢʠʤ ʦʙʨʘʟʦʤ ʚʳʙʦʨ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʜʘʥʥʳʭ ʠ 

ʧʫʙʣʠʢʘʮʠʠ ʧʦʚʣʠʷʝʪ ʥʘ ʜʦʩʪʫʧ ʢ ʥʝʧʦʜʛʦʪʦʚʣʝʥʥʳʤ ʜʘʥʥʳʤ ʠ ʢʘʢ ʵʪʦ ʤʦʞʝʪ ʧʦʚʣʠʷʪʴ ʥʘ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʨʘʟʣʠʯʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʠ ʘʧʧʘʨʘʪʥʳʭ ʧʣʘʪʬʦʨʤ. ɼʘʥʥʳʝ ʜʦʣʞʥʳ ʙʳʪʴ ʦʧʫʙʣʠʢʦʚʘʥʳ ʩ ʪʝʢʫʱʠʤʠ 

ʩʪʘʥʜʘʨʪʥʳʤʠ ʧʨʦʪʦʢʦʣʘʤʠ ʠ ʬʦʨʤʘʪʘʤʠ, ʘ ʪʘʢʞʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤʠ ʧʨʦʪʦʢʦʣʘʤʠ ʠ ʬʦʨʤʘʪʘʤʠ, ʢʦʛʜʘ 

ʦʪʨʘʩʣʝʚʳʝ ʩʪʘʥʜʘʨʪʳ ʥʘʢʣʘʜʳʚʘʶʪ ʙʨʝʤʷ ʥʘ ʰʠʨʦʢʠʡ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ. ɼʘʥʥʳʝ ʨʘʟʫʤʥʦ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʳ, ʯʪʦʙʳ ʧʦʟʚʦʣʠʪʴ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʫʶ ʦʙʨʘʙʦʪʢʫ. ʉʧʦʩʦʙʥʦʩʪʴ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ, ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʜʘʥʥʳʝ ʙʳʣʠ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ ʟʘʢʦʜʠʨʦʚʘʥʳ. ɺ ʩʚʦʙʦʜʥʦʡ ʬʦʨʤʝ 

ʪʝʢʩʪ ʥʝ ʤʦʞʝʪ ʟʘʤʝʥʠʪʴ ʪʘʙʣʠʯʥʦʡ ʠ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʟʘʧʠʩʝʡ. ʀʟʦʙʨʘʞʝʥʠʷ ʪʝʢʩʪʘ ʥʝ ʤʦʞʝʪ ʟʘʤʝʥʠʪʴ 

ʩʘʤʦʛʦ ʪʝʢʩʪʘ. ɼʦʩʪʘʪʦʯʥʘʷ ʜʦʢʫʤʝʥʪʘʮʠʷ ʥʘ ʬʦʨʤʘʪ ʜʘʥʥʳʭ ʠ ʟʥʘʯʝʥʠʡ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʜʘʥʥʳʭ 

ʜʦʣʞʥʳ ʙʳʪʴ ʜʦʩʪʫʧʥʳ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʜʘʥʥʳʭ. 

ʅʝʜʠʩʢʨʠʤʠʥʘʮʠʦʥʥʳʡ 

ɼʘʥʥʳʝ ʜʦʩʪʫʧʥʳ ʜʣʷ ʚʩʝʭ, ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ ʪʨʝʙʦʚʘʥʠʷ ʦ ʨʝʛʠʩʪʨʘʮʠʠ.  ɸʥʦʥʠʤʥʳʡ ʜʦʩʪʫʧ ʢ ʜʘʥʥʳʤ 

ʜʦʣʞʥʦ ʙʳʪʴ ʨʘʟʨʝʰʝʥ ʜʣʷ ʧʫʙʣʠʯʥʳʭ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʜʦʩʪʫʧ ʯʝʨʝʟ ʘʥʦʥʠʤʥʳʝ ʧʨʦʢʩʠ-ʩʝʨʚʝʨʘ. ɼʘʥʥʳʝ ʥʝ 

ʜʦʣʞʥʳ ʙʳʪʴ ʩʢʨʳʪʳ ʟʘ çʩʪʝʥʦʡè. 

ʅʝʧʘʪʝʥʪʦʚʘʥʥʦʝ 

ɼʘʥʥʳʝ ʜʦʩʪʫʧʥʳ ʚ ʬʦʨʤʘʪʝ, ʥʘʜ ʢʦʪʦʨʳʤ ʥʠ ʦʜʠʥ ʩʫʙʲʝʢʪ ʥʝ ʠʤʝʝʪ ʵʢʩʢʣʶʟʠʚʥʳʡ ʢʦʥʪʨʦʣʴ. 

ʉʦʙʩʪʚʝʥʥʳʝ ʬʦʨʤʘʪʳ ʜʦʙʘʚʣʷʶʪ ʥʝʥʫʞʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʦʛʦ, ʢʪʦ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʜʘʥʥʳʝ, ʢʘʢ ʦʥʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʠ ʙʫʜʫʪ ʣʠ ʜʘʥʥʳʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʙʫʜʫʱʝʤ. ʍʦʪʷ ʥʝʢʦʪʦʨʳʝ 

ʧʨʦʧʨʠʝʪʘʨʥʳʝ ʬʦʨʤʘʪʳ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʚʩʝʤʝʩʪʥʳ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʥʝ ʜʦʧʫʩʪʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʦʣʴʢʦ 

ʩʦʙʩʪʚʝʥʥʳʝ ʬʦʨʤʘʪʳ. ʂʨʦʤʝ ʪʦʛʦ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʝʠʤʫʱʝʩʪʚʝʥʥʳʝ ʬʦʨʤʘʪʳ ʤʦʛʫʪ ʥʝ ʚʳʡʪʠ ʥʘ 

ʰʠʨʦʢʫʶ ʘʫʜʠʪʦʨʠʶ. 

ʅʝ ʪʨʝʙʫʶʱʠʡ ʣʠʮʝʥʟʠʠ 

ɼʘʥʥʳʝ ʥʝ ʠʤʝʶʪ ʘʚʪʦʨʩʢʠʭ ʧʨʘʚ, ʧʘʪʝʥʪʦʚ, ʪʦʨʛʦʚʦʡ ʤʘʨʢʠ ʠʣʠ ʪʦʨʛʦʚʦʡ ʪʘʡʥʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. 

ʈʘʟʫʤʥʘʷ ʥʝʧʨʠʢʦʩʥʦʚʝʥʥʦʩʪʴ ʯʘʩʪʥʦʡ ʞʠʟʥʠ, ʦʛʨʘʥʠʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʧʨʠʚʠʣʝʛʠʡ ʤʦʛʫʪ ʙʳʪʴ 

ʟʘʧʨʝʱʝʥʳ. 

ʆʪʢʨʳʪʳʝ ʜʘʥʥʳʝ ʚ ʥʘʫʢʝ  

ʂʦʥʮʝʧʮʠʷ ʦʪʢʨʳʪʦʛʦ ʜʦʩʪʫʧʘ ʢ ʥʘʫʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦ ʩʦʟʜʘʥʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʤʠʨʦʚʦʡ ʩʠʩʪʝʤʳ ʮʝʥʪʨʘ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʚ ʨʘʤʢʘʭ ʧʦʜʛʦʪʦʚʢʠ ʢ ʄʝʞʜʫʥʘʨʦʜʥʦʤʫ ʛʝʦʬʠʟʠʯʝʩʢʦʤʫ ʛʦʜʫ 

1957-1958 ʛʛ. ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʦʚʝʪ ʥʘʫʯʥʳʭ ʩʦʶʟʦʚ (ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʦʚʝʪ ʧʦ ʥʘʫʢʝ) 

ʫʩʪʘʥʦʚʠʣ ʥʝʩʢʦʣʴʢʦ ʤʠʨʦʚʳʭ ʮʝʥʪʨʦʚ ʜʘʥʥʳʭ, ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢ ʧʦʪʝʨʠ ʜʘʥʥʳʭ ʠ ʦʙʝʩʧʝʯʠʪʴ 

ʤʘʢʩʠʤʘʣʴʥʫʶ ʜʦʩʪʫʧʥʦʩʪʴ ʜʘʥʥʳʭ. [3] 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ 

1. https://ru.wikipedia.org/wiki/%D0%9E%D1%82%D0%BA%D1%80%D1%8B%D1%82%D1%8B%D0%B5_

%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D0%B5 

2. http://www.slideshare.net/iradche/open-data-41721805 

3. http://www.answers.com/topic/open-data#cite_ref-7 

É ʉ.ʅ. ʉʪʝʬʦʛʣʦ , ʅ.ʀ. ʊʦʤʠʣʦʚʘ, ɸ.ɾ.ɸʤʠʨʦʚ, 2015 
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ʋɼʂ 004.622                                

                                                     ʉ.ʅ. ʉʪʝʬʦʛʣʦ 

ʤʘʛʠʩʪʨʘʥʪ ʂʘʨɻʊʋ 

ʅ.ʀ. ʊʦʤʠʣʦʚʘ 

ʢ.ʪ.ʥ., ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʀɺʉ ʂʘʨɻʊʋ, ʜʝʢʘʥ ʌʀʊ 

ɸ.ɾ. ɸʤʠʨʦʚ 

ʜʦʢʪʦʨ PhD, 

ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʳ ʀɺʉ ʂʘʨɻʊʋ      

 

ʄʅʆɻʆʋʈʆɺʅɽɺɸʗ ɿɸʑʀʊɸ ʂʆʅʌʀɼʀʎʀɸʃʔʅʆʁ ʀʅʌʆʈʄɸʎʀʀ ɺ ʀʅʊɽʈʅɽʊɽ. 

 

ɸʥʥʦʪʘʮʠʷ 

ʈʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚ ʦʙʣʘʩʪʠ  ʙʝʟʦʧʘʩʥʦʩʪʠ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʘʢʪʫʘʣʴʥʳ, ʪʘʢ ʢʘʢ ʧʦʟʚʦʣʷʶʪ ʩʦʟʜʘʪʴ ʥʘʙʦʨ ʩʨʝʜʩʪʚ ʠ ʤʝʪʦʜʦʚ, ʜʣʷ ʙʝʟʣʦʧʘʩʪʥʦʡ ʨʘʙʦʪʳ ʩ ʜʘʥʥʳʤʠ ʘ ʪʘʢʞʝ 

ʠʭ  ʭʨʘʥʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɹʝʟʦʧʘʩʥʦʩʪɹ,  ʭʨʘʥʝʥʠ̫ ʜʘʥʥrʭ, ʪʝʩʪ ʊɹ ʨʁʠʥʛʘ, ʕʣʝʢʪʨʦӢʥʥʘ̫ ʧʦӢʜʧʠʩɹ, firewall, ʘʣʛʦʨʠʪʤ. 

 ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʢʦʛʜʘ ʦʩʥʦʚʥʦʡ ʧʦʪʦʢ ʠʥʬʦʨʤʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ, ʧʨʦʭʦʜʠʪ, 

ʧʝʨʝʜʘʝʪʩʷ, ʭʨʘʥʠʪʴʩʷ ʠʣʠ ʩʦʟʜʘʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʩʝʪʠ ʀʥʪʝʨʥʝʪ, ʚʦʟʥʠʢʘʝʪ ʦʩʪʨʳʡ ʚʦʧʨʦʩ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʜʘʥʥʳʭ.  

 ʉʝʛʦʜʥʷ ʫʞʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʘʨʦʣʷ, ʧʨʠ ʫʩʣʦʚʠʠ ʪʦʛʦ, ʯʪʦ ʧʘʨʦʣʴ ʙʫʜʝʪ ʩʦʜʝʨʞʘʪʴ ʩʠʤʚʦʣʳ 

ʣʘʪʠʥʩʢʦʛʦ ʘʣʬʘʚʠʪʘ ʨʘʟʥʦʛʦ ʨʝʛʠʩʪʨʘ, ʮʠʬʨʳ ʠ ʩʧʝʮʠʘʣʴʥʳʝ ʩʠʤʚʦʣʳ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʥʬʦʨʤʘʮʠʷ 

ʩʯʠʪʘʣʘʩʴ ʟʘʱʠʱʝʥʥʦʡ. ʉʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʪʨʝʙʫʝʪ, ʯʪʦʙʳ ʟʘʱʠʪʘ ʠʥʬʦʨʤʘʮʠʠ 

ʙʳʣʘ ʥʘ ʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ (ʰʠʬʨʦʚʘʥʠʝ), ʬʠʟʠʯʝʩʢʦʤ ʫʨʦʚʥʝ (ʘʧʧʘʨʘʪʥʳʝ ʩʨʝʜʩʪʚʘ), ʘ ʪʘʢʞʝ 

ʦʙʷʟʘʪʝʣʴʥʦʩʪʴ ʧʨʦʭʦʞʜʝʥʠʷ ʪʝʩʪʘ ʊʴʶʨʠʥʛʘ. 

ʇʦʜ ʣʦʛʠʯʝʩʢʠʤʠ ʫʨʦʚʥʝʤ ʟʘʱʠʪʳ ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ  ʰʠʬʨʦʚʘʥʠʝ ʧʘʨʦʣʷ, ʘ ʪʘʢʞʝ ʧʦʜʧʠʩʘʥʠʝ ʜʘʥʥʳʭ 

ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʧʠʩʴʶ. 

ʕʣʝʢʪʨʦӢʥʥʘ̫ ʧʦӢʜʧʠʩɹ (ʕʇ), ʕʣʝʢʪʨʦӢʥʥʘ̫ ʮʠʬʨʦʚʘ̫ ʧʦӢʜʧʠʩɹ (ʕʎʇ) ð ʨʝʢʚʠʟʠʪ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʜʦʢʫʤʝʥʪʘ, ʧʦʣʫʯʝʥʥʳʡ ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʘʢʨʳʪʦʛʦ ʢʣʶʯʘ ʧʦʜʧʠʩʠ ʠ ʧʦʟʚʦʣʷʶʱʠʡ ʫʩʪʘʥʦʚʠʪʴ ʦʪʩʫʪʩʪʚʠʝ ʠʩʢʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʵʣʝʢʪʨʦʥʥʦʤ ʜʦʢʫʤʝʥʪʝ ʩ ʤʦʤʝʥʪʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʜʧʠʩʠ ʠ ʧʨʦʚʝʨʢʠ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʦʜʧʠʩʠ 

ʚʣʘʜʝʣʴʮʫ ʩʝʨʪʠʬʠʢʘʪʘ ʢʣʶʯʘ ʧʦʜʧʠʩʠ. 

ʕʣʝʢʪʨʦʥʥʘʷ ʧʦʜʧʠʩʴ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʣʠʮʘ, ʧʦʜʧʠʩʘʚʰʝʛʦ ʵʣʝʢʪʨʦʥʥʳʡ ʜʦʢʫʤʝʥʪ, 

ʠ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʮʝʥʥʦʡ ʟʘʤʝʥʦʡ (ʘʥʘʣʦʛʦʤ) ʩʦʙʩʪʚʝʥʥʦʨʫʯʥʦʡ ʧʦʜʧʠʩʠ ʚ ʩʣʫʯʘʷʭ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ 

ʟʘʢʦʥʦʤ[1]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʥʥʦʡ ʧʦʜʧʠʩʠ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʠʪʴ: 

ʂʦʥʪʨʦʣʴ ʮʝʣʦʩʪʥʦʩʪʠ ʧʝʨʝʜʘʚʘʝʤʦʛʦ ʜʦʢʫʤʝʥʪʘ: ʧʨʠ ʣʶʙʦʤ ʩʣʫʯʘʡʥʦʤ ʠʣʠ ʧʨʝʜʥʘʤʝʨʝʥʥʦʤ 

ʠʟʤʝʥʝʥʠʠ ʜʦʢʫʤʝʥʪʘ, ʧʦʜʧʠʩʴ ʩʪʘʥʝʪ ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʦʡ, ʧʦʪʦʤʫ ʯʪʦ ʚʳʯʠʩʣʝʥʘ ʦʥʘ ʥʘ ʦʩʥʦʚʘʥʠʠ ʠʩʭʦʜʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʜʦʢʫʤʝʥʪʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠʰʴ ʝʤʫ. 

ɿʘʱʠʪʫ ʦʪ ʠʟʤʝʥʝʥʠʡ (ʧʦʜʜʝʣʢʠ) ʜʦʢʫʤʝʥʪʘ: ʛʘʨʘʥʪʠʷ ʚʳʷʚʣʝʥʠʷ ʧʦʜʜʝʣʢʠ ʧʨʠ ʢʦʥʪʨʦʣʝ ʮʝʣʦʩʪʥʦʩʪʠ 

ʜʝʣʘʝʪ ʧʦʜʜʝʣʳʚʘʥʠʝ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ. 

 ʅʝʚʦʟʤʦʞʥʦʩʪʴ ʦʪʢʘʟʘ ʦʪ ʘʚʪʦʨʩʪʚʘ. ʊʘʢ ʢʘʢ ʩʦʟʜʘʪʴ ʢʦʨʨʝʢʪʥʫʶ ʧʦʜʧʠʩʴ ʤʦʞʥʦ, ʣʠʰʴ ʟʥʘʷ 

ʟʘʢʨʳʪʳʡ ʢʣʶʯ, ʘ ʦʥ ʠʟʚʝʩʪʝʥ ʪʦʣʴʢʦ ʚʣʘʜʝʣʴʮʫ, ʦʥ ʥʝ ʤʦʞʝʪ ʦʪʢʘʟʘʪʴʩʷ ʦʪ ʩʚʦʝʡ ʧʦʜʧʠʩʠ ʧʦʜ ʜʦʢʫʤʝʥʪʦʤ. 

 ɼʦʢʘʟʘʪʝʣʴʥʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʘʚʪʦʨʩʪʚʘ ʜʦʢʫʤʝʥʪʘ: ʊʘʢ ʢʘʢ ʩʦʟʜʘʪʴ ʢʦʨʨʝʢʪʥʫʶ ʧʦʜʧʠʩʴ ʤʦʞʥʦ, 

ʣʠʰʴ ʟʥʘʷ ʟʘʢʨʳʪʳʡ ʢʣʶʯ, ʘ ʦʥ ʠʟʚʝʩʪʝʥ ʪʦʣʴʢʦ ʚʣʘʜʝʣʴʮʫ, ʦʥ ʤʦʞʝʪ ʜʦʢʘʟʘʪʴ ʩʚʦʸ ʘʚʪʦʨʩʪʚʦ ʧʦʜʧʠʩʠ ʧʦʜ 

ʜʦʢʫʤʝʥʪʦʤ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʝʪʘʣʝʡ ʦʧʨʝʜʝʣʝʥʠʷ ʜʦʢʫʤʝʥʪʘ ʤʦʛʫʪ ʙʳʪʴ ʧʦʜʧʠʩʘʥʳ ʪʘʢʠʝ ʧʦʣʷ, ʢʘʢ 

çʘʚʪʦʨè, çʚʥʝʩʸʥʥʳʝ ʠʟʤʝʥʝʥʠʷè, çʤʝʪʢʘ ʚʨʝʤʝʥʠè ʠ ʪ. ʜ. 

ɼʣʷ ʰʠʬʨʦʚʘʥʠʷ ʧʘʨʦʣʷ ʞʝ ʯʘʱʝ ʚʩʝʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʝ ʘʣʛʦʨʠʪʤʳ 

RSA (ʘʙʙʨʝʚʠʘʪʫʨʘ ʦʪ ʬʘʤʠʣʠʡ Rivest, Shamir ʠ Adleman) ð ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʡ ʘʣʛʦʨʠʪʤ ʩ ʦʪʢʨʳʪʳʤ 

ʢʣʶʯʦʤ, ʦʩʥʦʚʳʚʘʶʱʠʡʩʷ ʥʘ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʣʦʞʥʦʩʪʠ ʟʘʜʘʯʠ ʬʘʢʪʦʨʠʟʘʮʠʠ ʙʦʣʴʰʠʭ ʮʝʣʳʭ ʯʠʩʝʣ. 

ʂʨʠʧʪʦʩʠʩʪʝʤʘ RSA ʩʪʘʣʘ ʧʝʨʚʦʡ ʩʠʩʪʝʤʦʡ, ʧʨʠʛʦʜʥʦʡ ʠ ʜʣʷ ʰʠʬʨʦʚʘʥʠʷ, ʠ ʜʣʷ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ. 

ɸʣʛʦʨʠʪʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʙʦʣʴʰʦʤ ʯʠʩʣʝ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ, ʚʢʣʶʯʘʷ PGP, S/MIME, TLS/SSL, 
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IPSEC/IKE ʠ ʜʨʫʛʠʭ, SHA-2 (ʘʥʛʣ. Secure Hash Algorithm Version 2 ð ʙʝʟʦʧʘʩʥʳʡ ʘʣʛʦʨʠʪʤ ʭʝʰʠʨʦʚʘʥʠʷ, 

ʚʝʨʩʠʷ 2) ð ʩʝʤʝʡʩʪʚʦ ʢʨʠʧʪʦʛʨʘʬʠʯʝʩʢʠʭ ʘʣʛʦʨʠʪʤʦʚ ð ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳʭ ʭʝʰ-ʬʫʥʢʮʠʡ, ʚʢʣʶʯʘʶʱʝʝ ʚ 

ʩʝʙʷ ʘʣʛʦʨʠʪʤʳ SHA-224, SHA-256, SHA-384 ʠ SHA-512. ʍʝʰ-ʬʫʥʢʮʠʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʩʦʟʜʘʥʠʷ 

çʦʪʧʝʯʘʪʢʦʚè ʠʣʠ çʜʘʡʜʞʝʩʪʦʚè ʩʦʦʙʱʝʥʠʡ ʧʨʦʠʟʚʦʣʴʥʦʡ ʙʠʪʦʚʦʡ ʜʣʠʥʳ. ʇʨʠʤʝʥʷʶʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ 

ʧʨʠʣʦʞʝʥʠʷʭ ʠʣʠ ʢʦʤʧʦʥʝʥʪʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʟʘʱʠʪʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʍʝʰ-ʬʫʥʢʮʠʠ SHA-2 ʨʘʟʨʘʙʦʪʘʥʳ 

ɸʛʝʥʪʩʪʚʦʤ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʉʐɸ ʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʅʘʮʠʦʥʘʣʴʥʳʤ ʠʥʩʪʠʪʫʪʦʤ ʩʪʘʥʜʘʨʪʦʚ ʠ 

ʪʝʭʥʦʣʦʛʠʡ ʚ ʬʝʜʝʨʘʣʴʥʦʤ ʩʪʘʥʜʘʨʪʝ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ FIPS PUB 180-2 ʚ ʘʚʛʫʩʪʝ 2002 ʛʦʜʘ. ɺ ʵʪʦʪ 

ʩʪʘʥʜʘʨʪ ʪʘʢʞʝ ʚʦʰʣʘ ʭʝʰ-ʬʫʥʢʮʠʷ SHA-1, ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ 1995 ʛʦʜʫ. ɺ ʬʝʚʨʘʣʝ 2004 ʛʦʜʘ ʚ FIPS PUB 180-

2 ʙʳʣʘ ʜʦʙʘʚʣʝʥʘ SHA-224. ɺ ʦʢʪʷʙʨʝ 2008 ʛʦʜʘ ʚʳʰʣʘ ʥʦʚʘʷ ʨʝʜʘʢʮʠʷ ʩʪʘʥʜʘʨʪʘ ð FIPS PUB 180-3. 

ɺ ʠʶʣʝ 2006 ʛʦʜʘ ʧʦʷʚʠʣʩʷ ʩʪʘʥʜʘʨʪ RFC 4634 çɹʝʟʦʧʘʩʥʳʝ ʭʝʰ-ʘʣʛʦʨʠʪʤʳ ʉʐɸ (SHA ʠ HMAC-

SHA)è, ʦʧʠʩʳʚʘʶʱʠʡ SHA-1 ʠ ʩʝʤʝʡʩʪʚʦ SHA-2. 

ɸʛʝʥʪʩʪʚʦ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʉʐɸ ʦʪ ʣʠʮʘ ʛʦʩʫʜʘʨʩʪʚʘ ʚʳʧʫʩʪʠʣʦ ʧʘʪʝʥʪ ʥʘ SHA-2 ʧʦʜ 

ʣʠʮʝʥʟʠʝʡ Royalty Free.  

ʕʪʠ ʘʣʛʦʨʠʪʤʳ ʩʯʠʪʘʶʪʩʷ ʚʧʦʣʥʝ ʟʘʱʠʱʝʥʥʳʤʠ ʪʘʢ ʢʘʢ ʥʘ ʚʟʣʦʤ ʧʨʦʩʪʳʤ ʧʝʨʝʙʦʨʦʤ  2ʭ ʜʝʩʷʪʢʦʚ 

ʢʦʤʧʴʶʪʝʨʦʚ ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʠ ʫʡʜʝʪ ʩʦʪʥʠ ʣʝʪ. 

ʇʦʜ ʬʠʟʠʯʝʩʢʠʤ (ʘʧʧʘʨʘʪʥʳʤʠ) ʤʝʪʦʜʘʤʠ ʟʘʱʠʪʳ ʩʯʠʪʘʝʪʩʷ ʣʶʙʳʝ ʩʧʦʩʦʙʳ ʟʘʱʠʪʳ ʥʘ ʘʧʧʘʨʘʪʥʦʤ 

ʫʨʦʚʥʠ ʥʘʯʠʥʘʷ ʦʪ ʵʢʨʘʥʠʨʦʚʘʥʠʷ ʢʘʙʝʣʝʡ, çʛʣʫʰʢʫè ʩʠʛʥʘʣʘ, ʦʪʜʝʣʝʥʠʝ ʣʦʢʘʣʴʥʦʡ ʩʝʪʠ ʦʪ ʛʣʦʙʘʣʴʥʦʡ, 

ʚʢʣʶʯʝʥʠʝ  ʚʦ ʚʥʫʪʨʝʥʶʶ ʣʦʢʘʣʴʥʫʶ ʩʝʪʴ ʚʥʝʰʥʝʛʦ firewall. ʅʦ ʵʪʠ ʚʩʝ ʤʝʪʦʜʳ ʠʤʝʶʪ ʦʜʠʥ ʩʫʱʝʩʪʚʝʥʥʳʡ 

ʤʠʥʫʩ ʦʥʠ ʨʘʙʦʪʘʶʪ ʪʦʣʴʢʦ ʥʘ ʣʦʢʘʣʴʥʳʭ ʩʝʪʷʭ ʠ ʥʝ ʨʘʙʦʪʘʶʪ ʚ ʛʣʦʙʘʣʴʥʦʤ ʀʥʪʝʨʥʝʪʝ. ɼʣʷ ʟʘʱʠʪʳ ʚ 

ʠʥʪʝʨʥʝʪʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʛʝʥʝʨʘʪʦʨʳ ʩʣʫʯʘʡʥʦʛʦ ʧʘʨʦʣʷ -  ʵʪʦ ʩʚʦʝʦʙʨʘʟʥʳʡ ʙʨʝʣʦʢ ʥʘ ʢʦʪʦʨʳʡ ʧʨʠʭʦʜʠʪ 

ʩʣʫʯʘʡʥʘʷ ʛʝʥʝʨʘʮʠʷ ʯʠʩʝʣ, ʢʦʪʦʨʘʷ ʧʨʝʜʥʘʟʥʘʯʘʝʪʩʷ ʪʦʣʴʢʦ ʜʣʷ ʨʘʟʦʚʦʛʦ ʚʚʦʜʘ, ʧʦʪʦʤ ʵʪʦʪ ʧʘʨʦʣʴ ʩʯʠʪʘʝʪʩʷ 

ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʳʤ, ʥʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʵʪʦʪ çʙʨʝʣʦʢè ʤʦʞʥʦ ʫʪʝʨʷʪʴ. 

ʊʝʩʪ ʊʴʶʨʠʥʛʘ ð ʵʤʧʠʨʠʯʝʩʢʠʡ ʪʝʩʪ, ʠʜʝʷ ʢʦʪʦʨʦʛʦ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ɸʣʘʥʦʤ ʊʴʶʨʠʥʛʦʤ ʚ ʩʪʘʪʴʝ 

çɺʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʘʰʠʥʳ ʠ ʨʘʟʫʤè, ʦʧʫʙʣʠʢʦʚʘʥʥʦʡ ʚ 1950 ʛʦʜʫ ʚ ʬʠʣʦʩʦʬʩʢʦʤ ʞʫʨʥʘʣʝ çMindè. ʊʴʶʨʠʥʛ 

ʟʘʜʘʣʩʷ ʮʝʣʴʶ ʦʧʨʝʜʝʣʠʪʴ, ʤʦʞʝʪ ʣʠ ʤʘʰʠʥʘ ʤʳʩʣʠʪʴ. 

ʉʪʘʥʜʘʨʪʥʘʷ ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʵʪʦʛʦ ʪʝʩʪʘ ʟʚʫʯʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: çʏʝʣʦʚʝʢ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ 

ʦʜʥʠʤ ʢʦʤʧʴʶʪʝʨʦʤ ʠ ʦʜʥʠʤ ʯʝʣʦʚʝʢʦʤ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩʳ ʦʥ ʜʦʣʞʝʥ ʦʧʨʝʜʝʣʠʪʴ, ʩ ʢʝʤ ʦʥ 

ʨʘʟʛʦʚʘʨʠʚʘʝʪ: ʩ ʯʝʣʦʚʝʢʦʤ ʠʣʠ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʦʡ. ɿʘʜʘʯʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʧʨʦʛʨʘʤʤʳ ð ʚʚʝʩʪʠ 

ʯʝʣʦʚʝʢʘ ʚ ʟʘʙʣʫʞʜʝʥʠʝ, ʟʘʩʪʘʚʠʚ ʩʜʝʣʘʪʴ ʥʝʚʝʨʥʳʡ ʚʳʙʦʨè. 

ɺʩʝ ʫʯʘʩʪʥʠʢʠ ʪʝʩʪʘ ʥʝ ʚʠʜʷʪ ʜʨʫʛ ʜʨʫʛʘ. ɽʩʣʠ ʩʫʜʴʷ ʥʝ ʤʦʞʝʪ ʩʢʘʟʘʪʴ ʦʧʨʝʜʝʣʝʥʥʦ, ʢʪʦ ʠʟ 

ʩʦʙʝʩʝʜʥʠʢʦʚ ʷʚʣʷʝʪʩʷ ʯʝʣʦʚʝʢʦʤ, ʪʦ ʩʯʠʪʘʝʪʩʷ, ʯʪʦ ʤʘʰʠʥʘ ʧʨʦʰʣʘ ʪʝʩʪ. ʏʪʦʙʳ ʧʨʦʪʝʩʪʠʨʦʚʘʪʴ ʠʤʝʥʥʦ 

ʠʥʪʝʣʣʝʢʪ ʤʘʰʠʥʳ, ʘ ʥʝ ʝʸ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʧʦʟʥʘʚʘʪʴ ʫʩʪʥʫʶ ʨʝʯʴ, ʙʝʩʝʜʘ ʚʝʜʝʪʩʷ ʚ ʨʝʞʠʤʝ çʪʦʣʴʢʦ ʪʝʢʩʪè, 

ʥʘʧʨʠʤʝʨ, ʩ ʧʦʤʦʱʴʶ ʢʣʘʚʠʘʪʫʨʳ ʠ ʵʢʨʘʥʘ (ʢʦʤʧʴʶʪʝʨʘ-ʧʦʩʨʝʜʥʠʢʘ). ʇʝʨʝʧʠʩʢʘ ʜʦʣʞʥʘ ʧʨʦʠʟʚʦʜʠʪʴʩʷ 

ʯʝʨʝʟ ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʧʨʦʤʝʞʫʪʢʠ ʚʨʝʤʝʥʠ, ʯʪʦʙʳ ʩʫʜʴʷ ʥʝ ʤʦʛ ʜʝʣʘʪʴ ʟʘʢʣʶʯʝʥʠʷ, ʠʩʭʦʜʷ ʠʟ ʩʢʦʨʦʩʪʠ 

ʦʪʚʝʪʦʚ. ɺʦ ʚʨʝʤʝʥʘ ʊʴʶʨʠʥʛʘ ʢʦʤʧʴʶʪʝʨʳ ʨʝʘʛʠʨʦʚʘʣʠ ʤʝʜʣʝʥʥʝʝ ʯʝʣʦʚʝʢʘ. ʉʝʡʯʘʩ ʵʪʦ ʧʨʘʚʠʣʦ ʪʦʞʝ 

ʥʝʦʙʭʦʜʠʤʦ, ʧʦʪʦʤʫ ʯʪʦ ʦʥʠ ʨʝʘʛʠʨʫʶʪ ʛʦʨʘʟʜʦ ʙʳʩʪʨʝʝ, ʯʝʤ ʯʝʣʦʚʝʢ. ɹʣʝʡ ɺʠʪʙʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʯʝʪʳʨʝ 

ʦʩʥʦʚʥʳʝ ʧʦʚʦʨʦʪʥʳʝ ʪʦʯʢʠ ʚ ʠʩʪʦʨʠʠ ʪʝʩʪʘ ʊʴʶʨʠʥʛʘ ð ʧʫʙʣʠʢʘʮʠʷ ʩʪʘʪʴʠ çɺʳʯʠʩʣʠʪʝʣʴʥʳʝ ʤʘʰʠʥʳ ʠ 

ʨʘʟʫʤè ʚ 1950, ʩʦʦʙʱʝʥʠʝ ʦ ʩʦʟʜʘʥʠʠ ɼʞʦʟʝʬʦʤ ʋʘʡʟʝʥʙʘʫʤʦʤ ʧʨʦʛʨʘʤʤʳ ʕʣʠʟʘ (ELIZA) ʚ 1966, ʩʦʟʜʘʥʠʝ 

ʂʝʥʥʝʪʦʤ ʂʦʣʙʠ ʧʨʦʛʨʘʤʤʳ PARRY, ʢʦʪʦʨʘʷ ʙʳʣʘ ʚʧʝʨʚʳʝ ʦʧʠʩʘʥʘ ʚ 1972 ʛʦʜʫ, ʠ ʂʦʣʣʦʢʚʠʫʤ ʊʴʶʨʠʥʛʘ ʚ 

1990. 

ʇʦʯʪʠ ʚʩʝ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʠ ʙʣʠʟʢʦ ʥʝ ʧʦʜʦʰʣʠ ʢ ʧʨʦʭʦʞʜʝʥʠʶ ʪʝʩʪʘ. ʍʦʪʷ ʪʘʢʠʝ 

ʧʨʦʛʨʘʤʤʳ, ʢʘʢ ʕʣʠʟʘ (ELIZA), ʠʥʦʛʜʘ ʟʘʩʪʘʚʣʷʣʠ ʣʶʜʝʡ ʚʝʨʠʪʴ, ʯʪʦ ʦʥʠ ʛʦʚʦʨʷʪ ʩ ʯʝʣʦʚʝʢʦʤ, ʢʘʢ, ʥʘʧʨʠʤʝʨ, 

ʚ ʥʝʬʦʨʤʘʣʴʥʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ, ʥʘʟʚʘʥʥʦʤ AOLiza, ʥʦ ʵʪʠ ʩʣʫʯʘʠ ʥʝʣʴʟʷ ʩʯʠʪʘʪʴ ʢʦʨʨʝʢʪʥʳʤ ʧʨʦʭʦʞʜʝʥʠʝʤ 

ʪʝʩʪʘ ʊʴʶʨʠʥʛʘ ʧʦ ʮʝʣʦʤʫ ʨʷʜʫ ʧʨʠʯʠʥ: 

ʏʝʣʦʚʝʢ ʚ ʪʘʢʠʭ ʙʝʩʝʜʘʭ ʥʝ ʠʤʝʣ ʥʠʢʘʢʠʭ ʦʩʥʦʚʘʥʠʡ ʩʯʠʪʘʪʴ, ʯʪʦ ʦʥ ʛʦʚʦʨʠʪ ʩ ʧʨʦʛʨʘʤʤʦʡ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʚ ʥʘʩʪʦʷʱʝʤ ʪʝʩʪʝ ʊʴʶʨʠʥʛʘ ʯʝʣʦʚʝʢ ʘʢʪʠʚʥʦ ʧʳʪʘʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ, ʩ ʢʝʤ ʦʥ ʙʝʩʝʜʫʝʪ. 

ɼʦʢʫʤʝʥʪʠʨʦʚʘʥʥʳʝ ʩʣʫʯʘʠ ʦʙʳʯʥʦ ʦʪʥʦʩʷʪʩʷ ʢ ʪʘʢʠʤ ʯʘʪʘʤ, ʢʘʢ IRC, ʛʜʝ ʤʥʦʛʠʝ ʙʝʩʝʜʳ ʦʪʨʳʚʦʯʥʳ 

ʠ ʙʝʩʩʤʳʩʣʝʥʥʳ. 

ʄʥʦʛʠʝ ʧʦʣʴʟʦʚʘʪʝʣʠ ʀʥʪʝʨʥʝʪʘ ʠʩʧʦʣʴʟʫʶʪ ʘʥʛʣʠʡʩʢʠʡ ʢʘʢ ʚʪʦʨʦʡ ʠʣʠ ʪʨʝʪʠʡ ʷʟʳʢ, ʪʘʢ ʯʪʦ 

ʙʝʩʩʤʳʩʣʝʥʥʳʡ ʦʪʚʝʪ ʧʨʦʛʨʘʤʤʳ ʣʝʛʢʦ ʤʦʞʝʪ ʙʳʪʴ ʩʧʠʩʘʥ ʥʘ ʷʟʳʢʦʚʦʡ ʙʘʨʴʝʨ. 
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ʄʥʦʛʠʝ ʧʨʦʩʪʦ ʥʠʯʝʛʦ ʥʝ ʟʥʘʶʪ ʦʙ ʕʣʠʟʝ ʠ ʝʡ ʧʦʜʦʙʥʳʭ ʧʨʦʛʨʘʤʤʘʭ, ʠ ʧʦʵʪʦʤʫ ʥʝ ʩʦʯʪʫʪ ʩʦʙʝʩʝʜʥʠʢʘ 

ʧʨʦʛʨʘʤʤʦʡ ʜʘʞʝ ʚ ʩʣʫʯʘʝ ʩʦʚʝʨʰʝʥʥʦ ʥʝʯʝʣʦʚʝʯʝʩʢʠʭ ʦʰʠʙʦʢ, ʢʦʪʦʨʳʝ ʵʪʠ ʧʨʦʛʨʘʤʤʳ ʜʦʧʫʩʢʘʶʪ. 

ʇʨʦ ʘʥʘʣʠʟʠʨʫʷ ʚʩʝ ʵʪʠ ʜʘʥʥʳʝ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ɽʩʣʠ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʙʝʞʘʪʴ ʮʝʥʥʦʡ  ʠ ʥʝ ʦʪʢʨʳʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʠʷ ʚ ʠʥʪʝʨʥʝʪʝ, ʪʦ 

ʵʪʦʛʦ ʥʘʜʦ ʠʟʙʝʞʘʪʴ. 

2. ɽʩʣʠ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʟʘʱʠʱʸʥʥʳʤ ʢʘʥʘʣʘʤ, ʪʦ ʩʜʝʣʘʡʪʝ ʵʪʦ. 

3. ʀʥʬʦʨʤʘʮʠʷ ʜʦʣʞʥʘ ʟʘʱʠʱʝʥʘ ʧʘʨʦʣʝʤ ʧʨʠʪʦʤ ʧʘʨʦʣʴ ʜʦʣʞʝʥ ʩʣʦʞʥʳʡ ʩʦʜʝʨʞʘʪʴ ʣʘʪʠʥʩʢʠʝ ʩʠʤʚʦʣʳ 

ʨʘʟʥʦʛʦ ʨʝʛʠʩʪʨʘ, ʮʠʬʨʳ, ʩʧʝʮ ʩʠʤʚʦʣʳ, ʠ ʜʦʣʞʝʥ ʙʳʪʴ ʥʝ ʤʝʥʴʰʝ 8 ʩʠʤʚʦʣʦʚ. 

4. ʊʘʢʞʝ ʵʪʦʪ ʧʘʨʦʣʴ ʜʦʣʞʝʥ ʍʵʰʠʨʦʚʘʪʴʩʷ ʦʜʥʠʤ ʠʟ ʩʦʚʨʝʤʝʥʥʦʤ ʘʣʛʦʨʠʪʤʦʤ. 

5. ʊʘʢʞʝ ʜʦʣʞʥʘ ʙʳʪʴ ʭʦʪʷ ʙʳ ʧʨʦʩʪʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʪʝʩʪʘ ʊʴʶʨʠʥʛʘ, ʥʘʧʨʠʤʝʨ captcha. 

 ɺʩʝ ʚʳʰʝ ʩʢʘʟʘʥʥʦʝ ʧʦʤʦʞʝʪ ʚʘʤ ʩʦʭʨʘʥʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʪ ʚʟʣʦʤʘ. ɺʝʜʴ ʠʥʬʦʨʤʘʮʠʷ ʩʯʠʪʘʝʪʩʷ 

ʟʘʱʠʱʝʥʥʦʡ ʢʦʛʜʘ ʥʘ ʝʸ ʚʟʣʦʤ ʙʫʜʝʪ ʧʦʪʨʘʯʝʥʦ ʙʦʣʴʰʝ ʨʝʩʫʨʩʦʚ ʠ ʚʨʝʤʝʥʠ, ʯʝʤ ʝʸ ʥʘʣʠʯʠʠ ʧʨʠʥʝʩʝʪ ʧʦʣʴʟʳ 

ʟʣʦʫʤʳʰʣʝʥʥʠʢʫ 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ 

1.ʉʢʣʷʨʦʚ ɼ.ɺ. ɸʧʧʘʨʘʪʥʳʝ ʢʣʶʯʠ ʟʘʱʠʪʳ // ʀʩʢʫʩʩʪʚʦ ʟʘʱʠʪʳ ʠ ʚʟʣʦʤʘ ʠʥʬʦʨʤʘʮʠʠ. ð ʉʇʙ.: ɹʍɺ-

ʇʝʪʝʨʙʫʨʛ, 2004. ð 288 ʩ. ð 3000 ʵʢʟ. ð ISBN 5-94157-331-6 
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ʋɼʂ 004.5  

ɽ. ʗ. ʊʠʪʦʚʘ 

ʩʪʫʜʝʥʪ 3 ʢʫʨʩʘ ʛʨ. ʇʀ-12-1  

ʀʥʩʪʠʪʫʪ ʤʘʪʝʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʪʠʢʠ 

ʉʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʄ. ʂ. ɸʤʤʦʩʦʚʘ 

ʛ. ʗʢʫʪʩʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʅɽʁʈʆ-ʂʆʄʇʔʖʊɽʈʅʓʁ ʀʅʊɽʈʌɽʁʉ ʂɸʂ ɻʃʆɹɸʃʔʅʓʁ ɼɺʀɻɸʊɽʃʔ ʇʈʆɻʈɽʉʉɸ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʦʧʠʩʘʥ ʥʝʡʨʦ-ʢʦʤʧʴʶʪʝʨʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʝʝ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʠ ʩʬʝʨʘ ʧʨʠʤʝʥʝʥʠʷ.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʅʝʡʨʦ-ʢʦʤʧʴʶʪʝʨʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʕʕɻ, ʥʝʡʨʦʧʨʦʪʝʟʠʨʦʚʘʥʠʝ, ʥʝʡʨʦʥʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʤʦʟʛʦʚʦʡ 

ʠʥʪʝʨʬʝʡʩ, ʠʥʪʝʨʬʝʡʩ çʤʦʟʛ-ʢʦʤʧʴʶʪʝʨè 

 ʃʶʙʦʝ ʜʚʠʞʝʥʠʝ, ʚʦʩʧʨʠʷʪʠʝ ʠʣʠ ʚʥʫʪʨʝʥʥʷʷ ʤʳʩʣʠʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʚʷʟʘʥʳ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʧʘʪʪʝʨʥʦʤ ʘʢʪʠʚʘʮʠʠ ʥʝʡʨʦʥʦʚ, ʢʦʪʦʨʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʧʦʩʨʝʜʩʪʚʦʤ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʠʤʧʫʣʴʩʦʚ. ʕʪʠ ʪʦʢʠ ʩʦʟʜʘʶʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʢʦʪʦʨʦʝ ʤʦʞʥʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʩʥʘʨʫʞʠ ʛʦʣʦʚʳ ʩ 

ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʬʠʠ (ʕʕɻ) ʠ ʤʘʛʥʠʪʦʵʥʮʝʬʘʣʦʛʨʘʬʠʠ (ʄʕɻ). 

ʄʝʪʦʜ ʕʕɻ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ɻʘʥʩʦʤ ɹʝʨʛʝʨʦʤ ʚ 1929 ʛʦʜʫ, ʚ ʪʝʯʝʥʠʝ ʤʥʦʛʠʭ ʣʝʪ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʜʣʷ 3 ʮʝʣʝʡ: 

¶ ʜʠʘʛʥʦʩʪʠʢʠ ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʩʪʨʦʡʩʪʚ ʚ ʢʣʠʥʠʢʘʭ ʠ ʛʦʩʧʠʪʘʣʷʭ; 

¶ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʫʥʢʮʠʡ ʤʦʟʛʘ ʚ ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʣʘʙʦʨʘʪʦʨʠʷʭ; 

¶ ʜʣʷ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʭ ʮʝʣʝʡ ʥʘ ʦʩʥʦʚʝ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. 

ɺʩʝ ʵʪʦ ʚʨʝʤʷ ʚʳʜʚʠʛʘʣʠʩʴ ʧʨʝʜʧʦʣʦʞʝʥʠʷ (ʥʘʫʯʥʳʝ ʠ ʦʢʦʣʦʥʘʫʯʥʳʝ), ʯʪʦ ʕʕɻ ʤʦʞʥʦ ʪʘʢʞʝ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʯʪʝʥʠʷ ʤʳʩʣʝʡ ʠʣʠ ʭʦʪʷ ʙʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʚʥʝʰʥʠʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ ʥʘʧʨʷʤʫʶ. ʕʪʦ 4-ʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʕʕɻ ʧʦʣʫʯʠʣʦ ʥʘʟʚʘʥʠʝ brain-computer interface (BCI), ʘ ʚ ʨʫʩʩʢʦʷʟʳʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ - ʥʝʡʨʦ-

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ (ʅʂʀ). ʈʷʜ ʫʯʝʥʳʭ ʥʝʦʜʥʦʢʨʘʪʥʦ ʧʨʝʜʧʨʠʥʠʤʘʣ ʧʦʧʳʪʢʠ ʧʦ ʫʧʨʘʚʣʝʥʠʶ 

http://www.aiportal.ru/articles/other/turing-test.html
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ʫʩʪʨʦʡʩʪʚʘʤʠ ʩ ʧʦʤʦʱʴʶ ʕʕɻ (Dewan 1967, Vidal 1973), ʘ ʠʥʪʝʨʝʩ ʰʠʨʦʢʦʡ ʧʫʙʣʠʢʠ ʢ ʵʪʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ 

ʧʦʩʪʦʷʥʥʦ ʧʦʜʦʛʨʝʚʘʣʩʷ ʬʘʥʪʘʩʪʠʯʝʩʢʠʤʠ ʬʠʣʴʤʘʤʠ, ʛʜʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʘʥʘʣʦʛʠ ʧʦʜʦʙʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, 

ʥʘʧʨʠʤʝʨ, ʬʠʣʴʤʳ Firefox, Johnny Mnemonic, Matrix, X-Man. 

ʅʝʡʨʦ-ʢʦʤʧʴʶʪʝʨʥʳʡ ʠʥʪʝʨʬʝʡʩ (ʪʘʢʞʝ ʥʘʟʳʚʘʝʤʳʡ ʧʨʷʤʦʡ ʥʝʡʨʦʥʥʳʡ ʠʥʪʝʨʬʝʡʩ, ʤʦʟʛʦʚʦʡ 

ʠʥʪʝʨʬʝʡʩ, ʠʥʪʝʨʬʝʡʩ çʤʦʟʛ-ʢʦʤʧʴʶʪʝʨè) ï ʩʠʩʪʝʤʘ, ʩʦʟʜʘʥʥʘʷ ʜʣʷ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʤʝʞʜʫ ʤʦʟʛʦʤ ʠ 

ʵʣʝʢʪʨʦʥʥʳʤ ʫʩʪʨʦʡʩʪʚʦʤ (ʥʘʧʨʠʤʝʨ, ʢʦʤʧʴʶʪʝʨʦʤ). ɺ ʦʜʥʦʥʘʧʨʘʚʣʝʥʥʳʭ ʠʥʪʝʨʬʝʡʩʘʭ ʚʥʝʰʥʠʝ 

ʫʩʪʨʦʡʩʪʚʘ ʤʦʛʫʪ ʣʠʙʦ ʧʨʠʥʠʤʘʪʴ ʩʠʛʥʘʣʳ ʦʪ ʤʦʟʛʘ, ʣʠʙʦ ʧʦʩʳʣʘʪʴ ʝʤʫ ʩʠʛʥʘʣʫ (ʥʘʧʨʠʤʝʨ, ʠʤʠʪʠʨʫʷ 

ʩʝʪʯʘʪʢʫ ʛʣʘʟʘ ʧʨʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʠ ʟʨʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʤ ʠʤʧʣʘʥʪʘʪʦʤ). ɼʚʫʥʘʧʨʘʚʣʝʥʥʳʝ ʠʥʪʝʨʬʝʡʩʳ 

ʧʦʟʚʦʣʷʶʪ ʤʦʟʛʫ ʠ ʚʥʝʰʥʠʤ ʫʩʪʨʦʡʩʪʚʘʤ ʦʙʤʝʥʠʚʘʪʴʩʷ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʦʙʦʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. ɺ ʦʩʥʦʚʝ ʥʝʡʨʦ-

ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʠʥʪʝʨʬʝʡʩʘ, ʯʘʩʪʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ.  

 ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʅʂʀ ï ɻ ʪʦ ʤʝʭʘʥʠʟʤ, ʧʦʟʚʦʣʷʶʱʠʡ ʫʧʨʘʚʣʷʪʴ ʪʝʭʥʠʢʦʡ ʩ ʧʦʤʦʱʴʶ çʩʠʣʳ ʤʳʩʣʠè. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʵʪʦʡ ʦʙʣʘʩʪʠ ʥʘʯʘʣʠʩʴ ʚ 1970-ʭ ʛʦʜʘʭ ʚ ʂʘʣʠʬʦʨʥʠʡʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ ʚ ʃʦʩ-ɸʥʜʞʝʣʝʩʝ. ɺ 

ʩʝʨʝʜʠʥʝ 1990-ʭ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʫʩʪʨʦʡʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʚʦʩʩʪʘʥʦʚʠʪʴ ʧʦʚʨʝʞʜʝʥʥʳʝ ʬʫʥʢʮʠʠ 

ʩʣʫʭʘ, ʟʨʝʥʠʷ, ʘ ʪʘʢʞʝ ʫʪʨʘʯʝʥʥʳʝ ʜʚʠʛʘʪʝʣʴʥʳʝ ʥʘʚʳʢʠ. 

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʧʨʠʯʠʥ, ʧʦ ʢʦʪʦʨʦʡ ʅʂʀ ʩʪʘʥʝʪ ʢʘʪʘʣʠʟʘʪʦʨʦʤ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, 

ʷʚʣʷʝʪʩʷ ʰʠʨʦʢʘʷ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʠʤʦʩʪʠ ʜʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ. 

ʆʜʥʦ ʠʟ ʩʘʤʳʭ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʅʂʀ ʷʚʣʷʝʪʩʷ ʤʝʜʠʮʠʥʘ. ʅʂʀ ʧʦʟʚʦʣʠʪ 

ʩʦʟʜʘʚʘʪʴ ʧʨʦʪʝʟʳ ʩ ʚʳʩʦʢʦʡ ʦʪʟʳʚʯʠʚʦʩʪʴʶ, ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʧʨʦʪʝʟʘʤʠ ʤʦʞʥʦ ʙʫʜʝʪ 

ʥʘʨʘʚʥʝ ʩ ʟʜʦʨʦʚʳʤʠ ʦʨʛʘʥʘʤʠ. ɺʦʧʨʦʩʘʤʠ ʩʦʟʜʘʥʠʷ ʠ ʠʤʧʣʘʥʪʠʨʦʚʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʫʩʪʨʦʡʩʪʚ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʘʨʫʰʝʥʠʡ ʬʫʥʢʮʠʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʠ ʩʝʥʩʦʨʥʳʭ ʦʨʛʘʥʦʚ ʟʘʥʠʤʘʝʪʩʷ 

ʦʙʣʘʩʪʴ ʥʝʚʨʦʣʦʛʠʠ ï ʥʝʡʨʦʧʨʦʪʝʟʠʨʦʚʘʥʠʝ. ʉʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʥʝʡʨʦʧʨʦʪʝʟʦʤ ʷʚʣʷʝʪʩʷ ʢʦʭʣʝʘʨʥʳʡ 

ʠʤʧʣʘʥʪʘʪ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʢʦʤʧʝʥʩʠʨʦʚʘʥʠʷ ʧʦʪʝʨʠ ʩʣʫʭʘ ʥʝʢʦʪʦʨʳʤ ʧʘʮʠʝʥʪʘʤ ʩ ʚʳʨʘʞʝʥʥʦʡ 

ʠʣʠ ʪʷʞʸʣʦʡ ʩʪʝʧʝʥʴʶ ʥʝʡʨʦʩʝʥʩʦʨʥʦʡ (ʩʝʥʩʦʥʝʚʨʘʣʴʥʦʡ) ʪʫʛʦʫʭʦʩʪʠ.  

 ʉʣʝʜʫʶʱʠʡ ʩʧʦʩʦʙ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʅʂʀ ʪʨʫʜʥʦ ʦʪʥʝʩʪʠ ʢ ʢʘʢʦʡ ʣʠʙʦ ʢʦʥʢʨʝʪʥʦʡ 

ʦʙʣʘʩʪʠ. ʈʝʯʴ ʠʜʝʪ ʦ ʭʨʘʥʝʥʠʠ ʠ ʧʝʨʝʜʘʯʠ ʟʥʘʥʠʡ ʠ ʦʧʳʪʘ. ʈʘʟʚʠʪʠʝ ʅʂʀ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʧʦʟʚʦʣʠʪ 

ʩʦʢʨʘʪʠʪʴ ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʙʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʚʘʪʴ ʧʨʦʜʚʠʥʫʪʳʝ ʙʘʟʳ ʟʥʘʥʠʡ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ 

ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʦʧʳʪ ʠ ʟʥʘʥʠʷ ʜʨʫʛʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʜʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ. ʉʘʤʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʅʂʀ ʜʣʷ ʧʝʨʝʜʘʯʠ ʦʧʳʪʘ ʙʳʣʘ ʧʦʜʪʚʝʨʞʜʝʥʘ ʄʠʛʝʣʝʤ ʅʠʢʦʣʝʣʠʩʦʤ ʠ ʄʠʭʘʠʣʦʤ ʃʝʙʝʜʝʚʳʤ 

ʩ ʢʦʣʣʝʛʘʤʠ ʠʟ ʦʪʜʝʣʘ ʥʝʡʨʦʙʠʦʣʦʛʠ ʫʥʠʚʝʨʩʠʪʝʪʘ ɼʴʶʢʘ (ʉʐɸ). ʀʤʠ ʙʳʣʘ ʦʧʫʙʣʠʢʦʚʘʥʘ ʥʘʫʯʥʘʷ ʨʘʙʦʪʘ ʩ 

ʦʧʠʩʘʥʠʝʤ ʧʝʨʚʦʛʦ ʚ ʤʠʨʝ ʠʥʪʝʨʬʝʡʩʘ ʜʣʷ ʧʝʨʝʜʘʯʠ ʩʠʛʥʘʣʦʚ ʠʟ ʤʦʟʛʘ ʚ ʤʦʟʛ ʯʝʨʝʟ ʠʥʪʝʨʥʝʪ. ɺ ʧʨʦʮʝʩʩʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʝʨʚʘʷ ʢʨʳʩʘ (ʢʦʜʝʨ) ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ɼʶʢʘ ʦʩʫʱʝʩʪʚʣʷʣʘ ʩʝʥʩʦʤʦʪʦʨʥʳʝ ʟʘʜʘʯʠ, ʪʨʝʙʫʶʱʠʝ 

ʚʳʙʦʨʘ ʠʟ ʜʚʫʭ ʚʘʨʠʘʥʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʘʢʪʠʣʴʥʳʭ ʠʣʠ ʚʠʟʫʘʣʴʥʳʭ ʩʪʠʤʫʣʦʚ. ɺ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ 

ʢʦʜʝʨʦʤ ʟʘʜʘʯʠ ʦʙʨʘʟʮʳ ʤʦʟʛʦʚʦʡ ʘʢʪʠʚʥʦʩʪʠ ʧʝʨʝʜʘʚʘʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʙʣʘʩʪʠ ʤʦʟʛʘ ʚʪʦʨʦʡ ʢʨʳʩʳ 

(ʜʝʢʦʜʝʨʘ) ʩ ʧʦʤʦʱʴʶ ʠʥʪʨʘʢʦʨʪʠʢʘʣʴʥʳʭ ʩʪʠʤʫʣʷʮʠʡ (ICMS). ʇʨʠ ʵʪʦʤ ʢʨʳʩʘ-ʜʝʢʦʜʝʨ ʬʠʟʠʯʝʩʢʠ 

ʥʘʭʦʜʠʣʘʩʴ ʚ ɹʨʘʟʠʣʠʠ. 

 ɼʘʣʴʥʝʡʰʠʝ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤ ʅʂʀ ʙʫʜʫʪ ʚʝʩʪʠʩʴ ʥʘ ʦʩʥʦʚʝ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ ʠʟʫʯʝʥʠʷ 

ʥʝʡʨʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ "ʧʦʚʝʜʝʥʠʷ" ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʟʦʥ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʕʪʦ 

ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʪʴ ʜʠʘʧʘʟʦʥ ʢʦʤʘʥʜ ʫʧʨʘʚʣʝʥʠʷ. ʉʦʚʨʝʤʝʥʥʘʷ ʥʝʡʨʦʣʦʛʠʷ ʨʘʩʧʦʣʘʛʘʝʪ 

ʜʦʚʦʣʴʥʦ ʥʝʪʦʯʥʳʤʠ "ʢʘʨʪʘʤʠ" ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ. ʅʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʳ ʬʫʥʢʮʠʠ ʠ ʥʘʟʥʘʯʝʥʠʷ ʦʪʜʝʣʴʥʳʭ 

ʨʝʛʠʦʥʦʚ. ʂ ʥʘʠʙʦʣʝʝ ʭʦʨʦʰʦ ʠʟʫʯʝʥʥʳʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʜʚʠʛʘʪʝʣʴʥʳʡ ʠ ʦʩʷʟʘʪʝʣʴʥʳʡ ʘʨʝʘʣʳ ʢʦʨʳ, ʠ ʟʜʝʩʴ 

ʤʳ ʤʦʞʝʤ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 3-7 ʤʤ ʫʢʘʟʘʪʴ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʤʦʟʛʘ ʨʘʩʧʦʣʦʞʝʥʠʝ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ ʥʝʩʫʪ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʪʫ ʠʣʠ ʠʥʫʶ ʯʘʩʪʴ ʪʝʣʘ. 

ʅʝ ʩʪʦʠʪ ʥʘ ʤʝʩʪʝ ʠ ʪʝʭʥʠʢʘ. ʉʝʡʯʘʩ ʠʜʝʪ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ, ʙʦʣʝʝ ʧʨʦʩʪʳʭ ʠ ʫʜʦʙʥʳʭ ʜʣʷ ʧʘʮʠʝʥʪʦʚ 

ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʝʥʩʦʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩʥʷʪʠʷ ʵʣʝʢʪʨʦʵʥʮʝʬʘʣʦʛʨʘʤʤ ʠ ʩ ʵʪʦʡ ʮʝʣʴʶ ʩʦʟʜʘʶʪ 

ʙʝʩʢʦʥʪʘʢʪʥʳʝ ʵʣʝʢʪʨʦʜʳ. 

 ʏʪʦʙʳ ʅʂʀ ʩʪʘʣʠ ʙʦʣʝʝ ʩʦʚʝʨʰʝʥʥʳʤʠ, ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʥʫʞʥʘ ʧʦʤʦʱʴ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʪ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʥʘʫʢʠ. ʅʦ ʥʝ ʩʪʦʠʪ ʟʘʙʳʚʘʪʴ ʠ ʦ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʷʭ - ʠʤʝʥʥʦ ʦʥʠ ʟʘʜʘʜʫʪ ʚ 

ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʦʩʥʦʚʥʳʝ ʧʫʪʠ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʢʦʤʤʫʥʠʢʘʮʠʠ ʩ ʧʦʤʦʱʴʶ "ʩʠʣʳ 

ʤʳʩʣʠ". 
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ʄɸʊɽʄɸʊʀʏɽʉʂɸʗ ʄʆɼɽʃʔ ɺʀɹʈʆʀɿʆʃʀʈʋʖʑɽɻʆ ʉʀɼɽʅʔʗ ʏɽʃʆɺɽʂɸ-

ʆʇɽʈɸʊʆʈɸ ʉ ʋʏɽʊʆʄ ɽɻʆ ɹʀʆʄɽʍɸʅʀʏɽʉʂʀʍ ʍɸʈɸʂʊɽʈʀʉʊʀʂ 

 

ɸʥʥʦʪʘʮʠʷ 

           ʈʘʩʩʤʦʪʨʝʥʘ ʜʠʥʘʤʠʢʘ  ʩʠʩʪʝʤʳ ʚʠʙʨʦʠʟʦʣʷʮʠʠ ʧʦʜʚʝʩʢʠ ʩʠʜʝʥʴʷ ʩ ʫʯʝʪʦʤ ʧʦʚʝʜʝʥʠʷ ʪʝʣʘ 

ʯʝʣʦʚʝʢʘ-ʦʧʝʨʘʪʦʨʘ, ʦʧʠʩʳʚʘʝʤʦʡ ʩʠʩʪʝʤʦʡ ʦʙʳʢʥʦʚʝʥʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ. ʇʨʠʚʝʜʝʥ ʨʘʩʯʝʪ 

ʥʘ ʇʕɺʄ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤʳ çʦʧʝʨʘʪʦʨ ʥʘ ʚʠʙʨʦʠʟʦʣʠʨʫʶʱʝʤ ʩʠʜʝʥʴʝè. 

ɺʳʷʚʣʝʥʘ ʚʝʣʠʯʠʥʘ ʘʤʧʣʠʪʫʜʥʦʛʦ ʧʨʦʚʘʣʘ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʧʦʚʝʜʝʥʠʝʤ ʪʝʣʘ ʯʝʣʦʚʝʢʘ-ʦʧʝʨʘʪʦʨʘ ʢʘʢ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʛʘʩʠʪʝʣʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʩʠʩʪʝʤʘ ʚʠʙʨʦʠʟʦʣʷʮʠʠ, ʩʦʙʩʪʚʝʥʥʳʝ ʯʘʩʪʦʪʳ, ʜʠʥʘʤʠʯʝʩʢʠʡ ʛʘʩʠʪʝʣʴ. 

ɺʠʙʨʘʮʠʷ ʷʚʣʷʝʪʩʷ  ʦʜʥʠʤ  ʠʟ ʦʩʥʦʚʥʳʭ ʚʨʝʜʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʘʢʪʦʨʦʚ [1,ʩ.92; 2,ʩ.97; 3,ʩ.33; 

4,ʩ.75; 5,ʩ.60], ʧʦʵʪʦʤʫ ʦʜʥʦʡ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ  

ʵʬʬʝʢʪʠʚʥʳʭ  ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʚʠʙʨʦʟʘʱʠʪʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ʦʪ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʅʘ ʨʠʩ.1 ʠʟʦʙʨʘʞʝʥ ʦʙʱʠʡ ʚʠʜ ʚʠʙʨʦʟʘʱʠʪʥʦʛʦ ʩʠʜʝʥʴʷ ʩ ʨʘʚʥʦʯʘʩʪʦʪʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ [6, ʩ.17]. 

ɺʠʙʨʦʟʘʱʠʪʥʘʷ ʧʦʜʚʝʩʢʘ ʩʠʜʝʥʴʷ  ʩʦʜʝʨʞʠʪ  ʤʝʭʘʥʠʟʤ  ʩʪʘʙʠʣʠʟʘʮʠʠ  ʢʨʝʥʘ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʮʠʣʠʥʜʨʠʯʝʩʢʦʛʦ 

ʢʦʨʧʫʩʘ 1, ʢ ʢʦʪʦʨʦʤʫ ʢʨʝʧʠʪʩʷ ʧʦʜʫʰʢʘ ʩʠʜʝʥʴʷ, ʢʘʨʝʪʦʢ 2 ʠ 3 ʩ ʫʧʨʫʛʠʤʠ ʵʣʝʤʝʥʪʘʤʠ 4 ʠ 5. ʂʦʨʧʫʩ 1 ʯʝʨʝʟ 

ʦʩʴ 6 ʩʦʝʜʠʥʝʥ  ʩ ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʥʳʤ  ʤʝʭʘʥʠʟʤʦʤ, ʩʦʩʪʦʷʱʠʤ ʠʟ ʧʦʜʚʠʞʥʦʡ 7 ʠ ʥʝʧʦʜʚʠʞʥʦʡ 10 ʇ-

ʦʙʨʘʟʥʳʭ ʩʢʦʙ. ʈʳʯʘʛʠ 9 ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʦʧʦʨʘʭ ʢʘʯʝʥʠʷ 8, ʘ ʫʧʨʫʛʠʡ 

ʵʣʝʤʝʥʪ 11 ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʩʪʨʦʡʢʠ ʟʘʜʘʥʥʦʡ ʥʘ ʚʝʩ ʦʧʝʨʘʪʦʨʘ ʞʝʩʪʢʦʩʪʠ ʩʠʩʪʝʤʳ ʧʦʩʨʝʜʩʪʚʦʤ 

ʨʝʛʫʣʠʨʫʶʱʝʛʦ ʤʝʭʘʥʠʟʤʘ 12. ɺʝʨʪʠʢʘʣʴʥʳʝ ʚʠʙʨʘʮʠʠ, ʧʝʨʝʜʘʚʘʝʤʳʝ ʥʘ ʩʠʜʝʥʴʝ ʦʧʝʨʘʪʦʨʘ, ʛʘʩʷʪʩʷ 

ʫʧʨʫʛʠʤ  ʵʣʝʤʝʥʪʦʤ 11, ʘ ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ - ʫʧʨʫʛʠʤʠ ʵʣʝʤʝʥʪʘʤʠ 4 ʠ 5 ʚ ʤʝʭʘʥʠʟʤʝ ʩʪʘʙʠʣʠʟʘʮʠʠ ʢʨʝʥʘ.  

 
 

ʈʠʩʫʥʦʢ 1 ï ʆʙʱʠʡ ʚʠʜ ʧʦʜʚʝʩʢʠ ʚʠʙʨʦʟʘʱʠʪʥʦʛʦ 

ʩʠʜʝʥʴʷ ʩ ʥʘʧʨʘʚʣʷʶʱʠʤ ʤʝʭʘʥʠʟʤʦʤ 

ʧʘʨʘʣʣʝʣʦʛʨʘʤʤʥʦʛʦ ʪʠʧʘ. 

ʈʠʩʫʥʦʢ 2 ï ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʚʠʙʨʦʠʟʦʣʠʨʫʶʱʝʛʦ ʩʠʜʝʥʴʷ ʯʝʣʦʚʝʢʘ-ʦʧʝʨʘʪʦʨʘ ʩ 

ʫʯʝʪʦʤ ʝʛʦ ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 
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ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ: 
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ʛʜʥ: m1 ð ʤʘʩʩʘ ʦʧʝʨʘʪʦʨʘ; ʩ1 ð ʞʝʩʪʢʦʩʪʴ ʦʧʝʨʘʪʦʨʘ; b1 ð ʝʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʜʝʤʧʬʠʨʦʚʘʥʠʝ: 
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1
1

2 mc

h
b = (ʟʜʝʩʴ h1 ʠ h2 ï ʘʙʩʦʣʶʪʥʦʝ ʜʝʤʧʬʠʨʦʚʘʥʠʝ); m2 ï ʤʘʩʩʘ ʧʦʜʚʠʞʥʳʭ ʯʘʩʪʝʡ ʧʦʜʚʝʩʢʠ ʩʠʜʝʥʴʷ; ʩ2 

ï ʝʝ ʞʝʩʪʢʦʩʪʴ ʠ b2 ï ʜʝʤʧʬʠʨʦʚʘʥʠʝ. ɼʠʥʘʤʠʯʝʩʢʠʡ ʛʘʩʠʪʝʣʴ ʢʦʣʝʙʘʥʠʡ,  ʚʢʣʶʯʘʶʱʠʡ ʚʩʝ ʧʘʨʘʤʝʪʨʳ 

ʢʦʣʝʙʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ m1, ʩ1, b1, ʩ ʥʘʠʙʦʣʴʰʝʡ ʜʦʩʪʦʚʝʨʥʦʩʪʴʶ ʠʤʠʪʠʨʫʝʪ ʧʦʚʝʜʝʥʠʝ ʪʝʣʘ ʯʝʣʦʚʝʢʘ-

ʦʧʝʨʘʪʦʨʘ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. ɼʣʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʪʦʡ ʩʭʝʤʳ 

ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʧʨʦʛʨʘʤʤʘ ʨʘʩʯʝʪʘ ʥʘ ʇʕɺʄ (ʷʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ çʉʀ++è) [2,ʩ.99]. ɸʥʘʣʠʟʠʨʫʷ 

ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʘʰʠʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ ʇʕɺʄ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤʳ çʦʧʝʨʘʪʦʨ ʥʘ ʚʠʙʨʦʠʟʦʣʠʨʫʶʱʝʤ ʩʠʜʝʥʴʝè, ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ.   

 
 

ʈʠʩʫʥʦʢ 3 ï ɼʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʳ çʦʧʝʨʘʪʦʨ ʥʘ 

ʚʠʙʨʦʠʟʦʣʠʨʫʶʱʝʤ ʩʠʜʝʥʴʝè ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʘʭ: ʈ1 = 80 ʢɻʩ; w1 (var 

20...40 c-1 ); b1 = 0,2; ʈ2 = 50 ʢɻʩ; w2 = 37,68 c-1 ; b2 =0,05. 

 
ʈʠʩʫʥʦʢ 4 ï ɼʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤʳ çʦʧʝʨʘʪʦʨ ʥʘ 

ʚʠʙʨʦʠʟʦʣʠʨʫʶʱʝʤ ʩʠʜʝʥʴʝè ʧʨʠ ʩʣʝʜʫʶʱʠʭ ʧʘʨʘʤʝʪʨʘʭ: ʈ1 = 80 ʢɻʩ; w1 = 25,4 

c-1 ; b1 = 0,6; ʈ2 = 50 ʢɻʩ; w2 = 62,8 c-1 ; b2 (var 0...1). 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ çʀʅʅʆɺɸʎʀʆʅʅɸʗ ʅɸʋʂɸè ISSN 2410-6070  ˉ 4/2015 

61 

 

ʉ ʫʤʝʥʴʰʝʥʠʝʤ  w1 ʫʤʝʥʴʰʘʝʪʩʷ ʚʝʣʠʯʠʥʘ ʧʝʨʚʦʛʦ ʨʝʟʦʥʘʥʩʥʦʛʦ ʧʠʢʘ ʜʠʥʘʤʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʩʦ ʩʤʝʱʝʥʠʝʤ ʚʣʝʚʦ ʧʦ ʯʘʩʪʦʪʥʦʡ ʦʩʠ, ʘ ʚʝʣʠʯʠʥʘ ʚʪʦʨʦʛʦ ʨʝʟʦʥʘʥʩʥʦʛʦ ʧʠʢʘ ʜʠʥʘʤʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʪʘʢʞʝ ʩʤʝʱʘʷʩʴ ʚʣʝʚʦ. ʇʨʠ ʵʪʦʤ ʚʝʣʠʯʠʥʘ ʘʤʧʣʠʪʫʜʥʦʛʦ ʧʨʦʚʘʣʘ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ 

ʧʦʚʝʜʝʥʠʝʤ ʪʝʣʘ ʯʝʣʦʚʝʢʘ-ʦʧʝʨʘʪʦʨʘ ʢʘʢ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʛʘʩʠʪʝʣʷ, ʫʤʝʥʴʰʘʝʪʩʷ ʩʦ ʩʤʝʱʝʥʠʝʤ ʝʛʦ 

ʤʘʢʩʠʤʫʤʘ ʚʣʝʚʦ ʧʦ ʯʘʩʪʦʪʥʦʡ ʦʩʠ (ʨʠʩ. 3,4). ʀʟʤʝʥʝʥʠʝ ʜʝʤʧʬʠʨʦʚʘʥʠʷ ʚ ʩʭʝʤʝ, ʤʦʜʝʣʠʨʫʶʱʝʡ ʪʝʣʦ 

ʦʧʝʨʘʪʦʨʘ, ʪ.ʝ. b1 ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0 ʜʦ 1,0 ʩʣʘʙʦ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʠʟʤʝʥʝʥʠʠ ʚ ʜʠʥʘʤʠʯʝʩʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ 

ʩʠʩʪʝʤʳ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʩʣʫʯʘʷ, ʢʦʛʜʘ b1 =0, ʧʨʠ ʵʪʦʤ ʧʦʷʚʣʷʝʪʩʷ ʚʪʦʨʦʡ ʨʝʟʦʥʘʥʩʥʳʡ ʧʠʢ). 
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ʈɸʉʏɽʊ  ɺʀɹʈʆʀɿʆʃʀʈʋʖʑʀʍ ʉʀʉʊɽʄ   

ɼʃʗ ʉʊɸʅʂʆɺ ʅɸ ʈɽɿʀʅʆɺʓʍ ɺʀɹʈʆʀɿʆʃʗʊʆʈɸʍ 

                                       

ɸʥʥʦʪʘʮʠʷ 

           ʈʘʩʩʤʦʪʨʝʥ ʨʘʩʯʝʪ ʩʠʩʪʝʤʳ ʚʠʙʨʦʠʟʦʣʷʮʠʠ ʜʣʷ ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʪʢʘʮʢʠʭ ʩʪʘʥʢʦʚ ʪʠʧʘ  PN 130, 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʘ ʤʝʞʵʪʘʞʥʳʭ ʧʝʨʝʢʨʳʪʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʜʘʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʩʠʩʪʝʤʘ ʚʠʙʨʦʠʟʦʣʷʮʠʠ, ʧʥʝʚʤʘʪʠʯʝʩʢʠʝ ʪʢʘʮʢʠʝ ʩʪʘʥʢʠ, ʤʝʞʵʪʘʞʥʳʝ ʧʝʨʝʢʨʳʪʠʷ,  ʫʧʨʫʛʠʡ 

ʨʝʟʠʥʦʚʳʡ ʵʣʝʤʝʥʪ. 

  ʈʘʟʤʝʱʝʥʠʝ ʥʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʩʪʘʨʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʣʦʱʘʜʷʭ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʦ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʩ ʫʩʪʘʥʦʚʢʦʡ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʚʠʙʨʦʠʟʦʣʠʨʫʶʱʠʝ ʩʠʩʪʝʤʳ [1,ʩ.89; 2,ʩ.93; 3,ʩ.33]. ʀʟʚʝʩʪʥʦ 

mailto:Xodakova@bk.ru
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ʧʨʠʤʝʥʝʥʠʝ ʫʧʨʫʛʠʭ ʨʝʟʠʥʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʜʣʷ ʚʠʙʨʦʠʟʦʣʷʮʠʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʚ 

ʪʝʢʩʪʠʣʴʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [7,ʩ.13; 8,ʩ.17; 9,ʩ.20; 10,ʩ.15]. ʈʘʩʯʝʪʳ ʧʦʢʘʟʳʚʘʶʪ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʵʪʠʭ ʫʧʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʠʩʪʝʤʘʭ ʚʠʙʨʦʠʟʦʣʷʮʠʠ, ʧʨʠ ʵʪʦʤ ʠʩʧʳʪʘʥʠʷ ʚ ʨʝʘʣʴʥʳʭ ʬʘʙʨʠʯʥʳʭ ʫʩʣʦʚʠʷʭ 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʚʳʩʦʢʦʡ ʥʘʜʝʞʥʦʩʪʠ ʠ ʧʨʦʩʪʦʪʝ ʦʙʩʣʫʞʠʚʘʥʠʷ 

[4,ʩ.75;5,ʩ.20;6,ʩ.15;11,ʩ.100;12,ʩ.102;13,ʩ.118; 14,ʩ.110].   ʅʘ ʨʠʩ.1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ 

ʚʠʙʨʦʠʟʦʣʷʮʠʠ ʜʣʷ ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʪʢʘʮʢʠʭ ʩʪʘʥʢʦʚ ʪʠʧʘ  PN 130. ʇʘʨʘʤʝʪʨʳ ʩʪʘʥʢʘ: ʚʝʩ ʩʪʘʥʢʘ ʩ ʥʘʚʦʝʤ Q 

= 1760 ʢɻʩ; ʯʠʩʣʦ ʦʧʦʨʥʳʭ ʪʦʯʝʢ ʩʪʘʥʢʘ m = 4; ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʛʣʘʚʥʦʛʦ ʚʘʣʘ  n1 =  350 ʤʠʥ-1.  ʅʘ ʨʠʩ.2 

ʠʟʦʙʨʘʞʝʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʘʷ ʩʭʝʤʘ ʨʝʟʠʥʦʚʦʛʦ ʚʠʙʨʦʠʟʦʣʷʪʦʨʘ ʧʦʜʚʝʩʥʦʛʦ ʪʠʧʘ, ʩʦʜʝʨʞʘʱʘʷ  ʨʝʟʠʥʦʚʳʡ 

ʫʧʨʫʛʠʡ ʵʣʝʤʝʥʪ 6, ʨʘʟʤʝʱʝʥʥʳʡ ʤʝʞʜʫ ʢʨʳʰʢʦʡ 1 ʠ ʢʦʨʧʫʩʦʤ 5. ʅʘ ʨʠʩ.3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʘʷ 

ʩʭʝʤʘ ʨʝʟʠʥʦʚʦʛʦ ʚʠʙʨʦʠʟʦʣʷʪʦʨʘ ʦʙʳʯʥʦʛʦ ʪʠʧʘ ʩ S- ʦʙʨʘʟʥʳʤ ʢʨʦʥʰʪʝʡʥʦʤ, ʦʧʠʨʘʶʱʠʤʩʷ ʥʘ ʨʝʟʠʥʦʚʳʡ 

ʫʧʨʫʛʠʡ ʵʣʝʤʝʥʪ.             

 

ʈʠʩʫʥʦʢ 1ï ʈʘʩʯʝʪʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʚʠʙʨʦʠʟʦʣʷʮʠʠ ʜʣʷ ʧʥʝʚʤʘʪʠʯʝʩʢʠʭ ʪʢʘʮʢʠʭ ʩʪʘʥʢʦʚ ʪʠʧʘ  

PN 130: 1ïʩʪʘʥʦʢ; 2ïʥʘʚʦʡ; 3ïʪʦʚʘʨʥʳʡ ʚʘʣʠʢ; 4,5ïʨʝʟʠʥʦʚʳʝ ʚʠʙʨʦʠʟʦʣʷʪʦʨʳ ʩʦ ʩʪʦʨʦʥʳ ʥʘʚʦʷ 

ʩʪʘʥʢʘ ʠ ʩʦ ʩʪʦʨʦʥʳ ʛʨʫʜʥʠʮʳ; 6ïʦʧʦʨʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʩʪʘʥʢʘ; 7ïʤʝʞʵʪʘʞʥʦʝ ʧʝʨʝʢʨʳʪʠʝ. 

  

 

 

ʈʠʩʫʥʦʢ 2 ï ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ ʩʭʝʤʘ ʨʝʟʠʥʦʚʦʛʦ 

ʚʠʙʨʦʠʟʦʣʷʪʦʨʘ ʧʦʜʚʝʩʥʦʛʦ ʪʠʧʘ: 1ïʢʨʳʰʢʘ; 2ï

ʩʪʝʨʞʝʥʴ; 3ïʟʘʟʦʨ; 4ïʢʦʞʫʭ; 5ïʢʦʨʧʫʩ; 6ï

ʨʝʟʠʥʦʚʳʡ ʫʧʨʫʛʠʡ ʵʣʝʤʝʥʪ; 7ïʛʦʣʦʚʢʘ ʩʪʝʨʞʥʷ; 

8ïʢʨʦʥʰʪʝʡʥ ʜʣʷ ʢʨʝʧʣʝʥʠʷ ʢ ʦʧʦʨʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʩʪʘʥʢʘ. 

ʈʠʩʫʥʦʢ 3 ï ʂʦʥʩʪʨʫʢʪʠʚʥʘʷ ʩʭʝʤʘ ʨʝʟʠʥʦʚʦʛʦ ʚʠʙʨʦʠʟʦʣʷʪʦʨʘ 

ʦʙʳʯʥʦʛʦ ʪʠʧʘ: 1ïʣʘʧʘ ʩʪʘʥʢʘ; 2ïS-ʦʙʨʘʟʥʳʡ ʢʨʦʥʰʪʝʡʥ; 3ï

ʨʝʟʠʥʦʚʳʡ ʫʧʨʫʛʠʡ ʵʣʝʤʝʥʪ; 4ïʦʧʦʨʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ; 5ï

ʤʝʞʵʪʘʞʥʦʝ ʧʝʨʝʢʨʳʪʠʝ. 

            



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ çʀʅʅʆɺɸʎʀʆʅʅɸʗ ʅɸʋʂɸè ISSN 2410-6070  ˉ 4/2015 

63 

           ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ ʨʝʟʠʥʦʚʦʛʦ ʚʠʙʨʦʠʟʦʣʷʪʦʨʘ ʚʳʙʠʨʘʝʤ ʨʝʟʠʥʫ ʤʘʨʢʠ ʊʄʂʑ-ʉ ʩʦ 

ʩʣʝʜʫʶʱʠʤʠ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ: ʦʙʲʝʤʥʳʡ ʚʝʩ ʨʝʟʠʥʳ g  = 1,26 ʛ/ʩʤ3; ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ 

ʨʝʟʠʥʳ ʧʨʠ ʢʦʵʬʬʠʮʠʝʥʪʝ ʬʦʨʤʳ ʂʬ=1,0  ʨʘʚʝʥ ɽʩ0 = 194,3 ʢɻʩ/ʩʤ2; ʜʦʧʫʩʢʘʝʤʦʝ ʨʘʙʦʯʝʝ ʥʘʧʨʷʞʝʥʠʝ [s] = 

8 ʢɻʩ/ʩʤ2; ʤʦʜʫʣʴ ʩʜʚʠʛʘ G = 12 ʢɻʩ/ʩʤ2. ʂʬ=1,0  ʨʘʚʝʥ ɽʩ0 = 194,3 ʢɻʩ/ʩʤ2; ʜʦʧʫʩʢʘʝʤʦʝ ʨʘʙʦʯʝʝ ʥʘʧʨʷʞʝʥʠʝ 

[s] = 8 ʢɻʩ/ʩʤ2; ʤʦʜʫʣʴ ʩʜʚʠʛʘ G = 12 ʢɻʩ/ʩʤ2. ʇʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʳʭ ʩʝʯʝʥʠʡ ʧʦʜ ʢʘʞʜʫʶ ʦʧʦʨʥʫʶ ʪʦʯʢʫ 

ʩʪʘʥʢʘ Si :      

ʆʧʦʨʘ ˉ 1: S1=ʈ1/[s]=360/8=45 ʩʤ2,       S1¡=S1/n= 45/2 ʩʤ2=22,5 ʩʤ2, 

ʆʧʦʨʘ ˉ 2: S2=ʈ2/[s]=606/8=75,75 ʩʤ2,  S2¡=S2/n= 75,75/2 ʩʤ2=37,86 ʩʤ2, 

ʆʧʦʨʘ ˉ 3: S3=ʈ3/[s]=464/8=58 ʩʤ2,       S3¡=S3/n= 58/2 ʩʤ2=29 ʩʤ2, 

ʆʧʦʨʘ ˉ 4: S4=ʈ4/[s]=330/8=41,25 ʩʤ2, S4¡=S4/n= 41,25 /2 ʩʤ2=20,63 ʩʤ2. 

        ʆʧʨʝʜʝʣʠʤ ʩʦʙʩʪʚʝʥʥʫʶ ʯʘʩʪʦʪʫ ʢʦʣʝʙʘʥʠʡ: 
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        ʂʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʜʘʯʠ ʩʠʣʳ ʩʦʩʪʘʚʠʣ: 0,019õ0,2. 
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ɸʥʥʦʪʘʮʠʷ 

 ʅʘ ʤʥʦʛʠʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʪʝʢʩʪʠʣʴʥʦʡ ʦʪʨʘʩʣʠ ʠʤʝʝʪ ʤʝʩʪʦ ʧʨʝʚʳʰʝʥʠʝ ʜʦʧʫʩʪʠʤʳʭ ʫʨʦʚʥʝʡ 

ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʨʘʙʦʯʠʭ ʤʝʩʪʘʭ. ʈʘʩʩʤʦʪʨʝʥ ʤʝʪʦʜ ʩʥʠʞʝʥʠʷ ʰʫʤʘ ʟʚʫʢʦʧʦʛʣʦʱʝʥʠʝʤ ʟʘ ʩʯʝʪ ʚʳʙʦʨʘ 

ʟʚʫʢʦʧʦʛʣʦʱʘʶʱʝʡ  ʦʙʣʠʮʦʚʢʠ ʩʪʝʥ ʠ ʧʦʪʦʣʢʘ ʧʦʤʝʱʝʥʠʷ, ʘ ʪʘʢʞʝ ʰʪʫʯʥʳʭ ʟʚʫʢʦʧʦʛʣʦʪʠʪʝʣʝʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʘʢʫʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ  ʧʦʤʝʱʝʥʠʡ, ʢʦʵʬʬʠʮʠʝʥʪ ʟʚʫʢʦʧʦʛʣʦʱʝʥʠʷ.  

ɺ ʟʦʥʝ ʧʨʷʤʦʛʦ ʟʚʫʢʘ ʦʪ ʨʘʙʦʪʘʶʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʠ ʥʘʣʠʯʠʠ ʚ ʮʝʭʝ ʟʚʫʢʦʧʦʛʣʦʱʘʶʱʠʭ  

ʢʦʥʩʪʨʫʢʮʠʡ, ʨʘʩʯʝʪ ʦʢʪʘʚʥʳʭ ʫʨʦʚʥʝʡ ʟʚʫʢʦʚʦʛʦ ʜʘʚʣʝʥʠʷ (ʚ ʜɹ) L2-j(ʇʈ), ʜɹ, ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʫʯʝʪʦʤ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʟʚʫʢʦʧʦʛʣʦʱʝʥʠʷ ʧʦ ʬʦʨʤʫʣʝ [1,ʩ.67; 2,ʩ.18; 3,ʩ.34]:  
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ɺʭʦʜʷʱʠʝ ʚ ʬʦʨʤʫʣʫ (1) ʧʦʢʘʟʘʪʝʣʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ.  

ʇʣʦʱʘʜʴ ʚʦʦʙʨʘʞʘʝʤʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʨʘʚʠʣʴʥʦʡ ʛʝʦʤʝʪʨʠʯʝʩʢʦʡ ʬʦʨʤʳ (Si), ʦʢʨʫʞʘʶʱʝʡ  i-ʡ  

ʠʩʪʦʯʥʠʢ ʰʫʤʘ ʠ ʧʨʦʭʦʜʷʱʝʡ ʯʝʨʝʟ ʨʘʩʯʝʪʥʫʶ ʪʦʯʢʫ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

         Si = 2(lmax + 2a)h + 2( l + 2a)h + (lmax + 2a)( l + 2a) ;                                    (2) 

LPo ïʟʚʫʢʦʚʘʷ ʤʦʱʥʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʜɹ;  

m - ʢʦʣʠʯʝʩʪʚʦ ʠʩʪʦʯʥʠʢʦʚ ʰʫʤʘ, ʙʣʠʞʘʡʰʠʭ ʢ ʨʘʩʯʝʪʥʦʡ ʪʦʯʢʝ; 

n - ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʪʦʯʥʠʢʦʚ ʰʫʤʘ ʚ ʧʦʤʝʱʝʥʠʠ ʩ ʫʯʝʪʦʤ ʩʨʝʜʥʝʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʦʜʥʦʚʨʝʤʝʥʥʦʩʪʠ ʨʘʙʦʪʳ ʦʙʦʨʫʜʦʚʘʥʠʷ; 

ci  - ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʚʣʠʷʥʠʝ ʙʣʠʞʥʝʛʦ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʧʦʣʷ; 

ʌi - ʬʘʢʪʦʨ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ  i-ʛʦ ʠʩʪʦʯʥʠʢʘ ʰʫʤʘ, ʙʝʟʨʘʟʤʝʨʥʳʡ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʧʦ ʪʝʭʥʠʯʝʩʢʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʠʩʪʦʯʥʠʢ ʰʫʤʘ (ʜʣʷ ʀʐ ʩ ʨʘʚʥʦʤʝʨʥʳʤ ʧʦʣʝʤ ʟʚʫʢʘ ʩʣʝʜʫʝʪ ʧʨʠʥʠʤʘʪʴ  ʌi  = 1,0); 

D1-j- ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʥʘʨʫʰʝʥʠʝ ʜʠʬʬʫʟʥʦʩʪʠ ʟʚʫʢʦʚʦʛʦ ʧʦʣʷ ʚ ʧʦʤʝʱʝʥʠʠ. 

ɺ ʨʘʩʯʝʪʘʭ D1-j ʧʨʠʥʠʤʘʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʪʥʦʰʝʥʠʷ B1-j /Sʦʛʨ, 

ʛʜʝ S ʦʛʨ = 2[DÖW + (D+W)ÖH] - ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʦʛʨʘʞʜʘʶʱʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʧʦʤʝʱʝʥʠʷ, ʤ2; D ï ʜʣʠʥʘ, 

W ï ʰʠʨʠʥʘ, H ï ʚʳʩʦʪʘ ʧʦʤʝʱʝʥʠʷ. 

ɺ1-j ï ʧʦʩʪʦʷʥʥʘʷ ʧʦʤʝʱʝʥʠʷ ʧʦʩʣʝ ʝʛʦ ʘʢʫʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʤ2, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
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ʛʜʝ A1 = a Ā(Sʦʛʨ - Sʦʙʣ) ï ʚʝʣʠʯʠʥʘ ʟʚʫʢʦʧʦʛʣʦʱʝʥʠʷ ʘʢʫʩʪʠʯʝʩʢʠ ʥʝʦʙʨʘʙʦʪʘʥʥʦʛʦ ʮʝʭʘ, ʪ.ʝ. 

ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʧʣʦʱʘʜʴ ʟʚʫʢʦʧʦʛʣʦʱʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʷʤʠ, ʥʝ ʟʘʥʷʪʳʤʠ ʟʚʫʢʦʧʦʛʣʦʱʘʶʱʝʡ ʦʙʣʠʮʦʚʢʦʡ;  
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a = B/(B+Sʦʛʨ) - ʩʨʝʜʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʟʚʫʢʦʧʦʛʣʦʱʝʥʠʷ ʚ ʧʦʤʝʱʝʥʠʠ ʜʦ ʝʛʦ ʘʢʫʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ 

(ʚʳʙʠʨʘʝʪʩʷ ʧʦ ʩʧʨʘʚʦʯʥʠʢʘʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʪʝʢʩʪʠʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 

a = 0,1-0,15);  

ɺ ï ʧʦʩʪʦʷʥʥʘʷ ʧʦʤʝʱʝʥʠʷ ʜʦ ʝʛʦ ʘʢʫʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ, ʤ2;  

a1-j - ʩʨʝʜʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʟʚʫʢʦʧʦʛʣʦʱʝʥʠʷ ʧʦʩʣʝ ʘʢʫʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʤʝʱʝʥʠʷ, ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʧʦ ʬʦʨʤʫʣʝ: 
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ʛʜʝ Dɸj - ʚʝʣʠʯʠʥʘ ʜʦʙʘʚʦʯʥʦʛʦ ʟʚʫʢʦʧʦʛʣʦʱʝʥʠʷ, ʚʥʦʩʠʤʦʛʦ ʢʦʥʩʪʨʫʢʮʠʝʡ ʟʚʫʢʦʧʦʛʣʦʱʘʶʱʝʡ 

ʦʙʣʠʮʦʚʢʠ, ʰʪʫʯʥʳʤʠ ʟʚʫʢʦʧʦʛʣʦʪʠʪʝʣʷʤʠ ʠʣʠ ʵʢʨʘʥʘʤʠ (ʧʨʠʤʝʨ ʨʘʩʯʝʪʘ ʥʘ ʨʠʩ.1). 

ʇʘʨʘʤʝʪʨ Dɸj  ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ [4,ʩ.176;5,ʩ.79; 6,ʩ.136; 7,ʩ.47] 
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ʛʜʝ j = 1, 2, 3, 4 - ʯʠʩʣʦ  ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʨʠʙʣʠʞʝʥʠʡ ʢ ʚʳʙʦʨʫ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʩʪʘʪʦʯʥʦʡ 

ʧʣʦʱʘʜʠ  DAj  ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʟʚʫʢʦʧʦʛʣʦʱʝʥʠʷ ʚ ʮʝʭʝ; 

aʦʙʣ - ʢʦʵʬʬʠʮʠʝʥʪ ʟʚʫʢʦʧʦʛʣʦʱʝʥʠʷ ʦʙʣʠʮʦʚʢʠ ʩʪʝʥ ʠ ʧʦʪʦʣʢʘ, (ʚʳʙʠʨʘʝʪʩʷ ʧʦ ʪʘʙʣʠʮʝ 42 ʚ  [1,ʩ.276]); 

 

 
 

ʈʠʩʫʥʦʢ 1 ïʈʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʧʣʦʱʘʜʝʡ ʟʚʫʢʦʧʦʛʣʦʱʝʥʠʷ (ɸh ʪ) ˉ 

9 ʠ ˉ 17, ʩʝʨʠʡʥʦ ʚʳʧʫʩʢʘʝʤʳʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ, ʠ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʆɿʇ [3, ʩ.89] 

Sʦʙʣ = Sʦʛʨ ï Sʦʧʨ ï DW  ï  ʧʣʦʱʘʜʴ  ʟʚʫʢʦʧʦʛʣʦʱʘʶʱʝʡ  ʦʙʣʠʮʦʚʢʠ ʩʪʝʥ ʠ ʧʦʪʦʣʢʘ,ʤ2, Sʦʧʨ - ʧʣʦʱʘʜʴ 

ʦʢʦʥʥʳʭ ʠ ʜʚʝʨʥʳʭ ʧʨʦʝʤʦʚ ʚ ʮʝʭʝ,ʤ2, 

Aʰʪ ï ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʧʣʦʱʘʜʴ ʟʚʫʢʦʧʦʛʣʦʱʝʥʠʷ ʰʪʫʯʥʳʭ  ʟʚʫʢʦʧʦʛʣʦʪʠʪʝʣʝʡ, ʤ2 (ʚʳʙʠʨʘʝʪʩʷ ʧʦ 

ʪʘʙʣʠʮʝ 43 ʚ  [1,ʩ.277]); 

Nʰʪ ï ʢʦʣʠʯʝʩʪʚʦ ʰʪʫʯʥʳʭ ʟʚʫʢʦʧʦʛʣʦʪʠʪʝʣʝʡ; Sʦʙʣ.max  ï ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʧʣʦʱʘʜʴ 

ʟʚʫʢʦʧʦʛʣʦʱʘʶʱʝʡ ʦʙʣʠʮʦʚʢʠ ʩ ʫʯʝʪʦʤ ʦʢʦʥʥʳʭ ʠ  ʜʚʝʨʥʳʭ  ʧʨʦʝʤʦʚ, ʤ2;   Nʰʪ.max  - ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʰʪʫʯʥʳʭ ʟʚʫʢʦʧʦʛʣʦʪʠʪʝʣʝʡ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʂʦʯʝʪʦʚ ʆ.ʉ., ʉʘʞʠʥ ɹ.ʉ. ʉʥʠʞʝʥʠʝ ʰʫʤʘ ʠ ʚʠʙʨʘʮʠʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ: ʪʝʦʨʠʷ, ʨʘʩʯʝʪ, ʪʝʭʥʠʯʝʩʢʠʝ 

ʨʝʰʝʥʠʷ. ʄ.:ʄɻʊʋ ʠʤ. ɸ.ʅ.ʂʦʩʳʛʠʥʘ, 2001.ï319 ʩ. 
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ʋɼʂ 681.335 

ʅ.ʅ. ʍʨʠʩʘʥʦʚ 

 ʢ.ʪ.ʥ., ʜʦʮʝʥʪ 

ʌʘʢʫʣʴʪʝʪ ʘʚʪʦʤʘʪʠʢʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 ʛ. ʉʘʤʘʨʘ, ʈʦʩʩʠʡʩʢʘʷ  ʌʝʜʝʨʘʮʠʷ 

 

ʄɸʊɽʄɸʊʀʏɽʉʂɸʗ ʄʆɼɽʃʔ ɸʅɸʃʆɻʆ-ʎʀʌʈʆɺʆɻʆ ʇʈɽʆɹʈɸɿʆɺɸʊɽʃʗ ʉ 

ʆʇʊʀʄɸʃʔʅʆʁ ʇʈʆʎɽɼʋʈʆʁ ʇʆɼɹʆʈɸ ʂʆɼɸ 

 

ɸʥʥʦʪʘʮʠʷ 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ 

(ɸʎʇ) ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʩ ʦʧʪʠʤʘʣʴʥʦʡ ʧʨʦʮʝʜʫʨʦʡ ʧʦʜʙʦʨʘ ʢʦʜʘ. ʇʨʠʚʝʜʝʥʘ ʦʮʝʥʢʘ 

ʧʦʚʳʰʝʥʠʷ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ ɸʎʇ ʧʨʠ ʫʯʝʪʝ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ, ʧʨʠʤʝʥʝʥʠʠ 

ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʯʠʩʣʘ ʮʠʬʨʦ-ʘʥʘʣʦʛʦʚʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ (ʎɸʇ), ʫʯʝʪʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʎɸʇ.    

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ɸʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ, ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʩʪʨʘʪʝʛʠʷ ʧʦʠʩʢʘ. 

ɺ [1-3] ʧʨʝʜʣʦʞʝʥʳ ɸʎʇ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ, ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ 

ʧʨʦʮʝʜʫʨʘ ʧʦʜʙʦʨʘ ʢʦʜʘ ʩʪʨʦʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʪʠʤʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʝʡ ʧʦʠʩʢʘ, ʫʯʠʪʳʚʘʶʱʝʡ ʢʘʢ 

ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʎɸʇ, ʪʘʢ ʠ ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʝʦʙʨʘʟʫʝʤʦʛʦ ʩʠʛʥʘʣʘ. ʂʨʦʤʝ ʪʦʛʦ, 

ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʯʠʩʣʘ ʎɸʇ.  

ʉʪʨʫʢʪʫʨʘ ɸʎʇ. ɺʦʟʤʦʞʥʘʷ ʩʪʨʫʢʪʫʨʘ ɸʎʇ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ, ʦʙʣʘʜʘʶʱʝʛʦ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩ.1. ɸʎʇ ʩʦʜʝʨʞʠʪ K  ʮʠʬʨʦ-ʘʥʘʣʦʛʦʚʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʠ ʪʘʢʦʝ ʞʝ ʯʠʩʣʦ ʩʭʝʤ ʩʨʘʚʥʝʥʠʷ.  
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ʩʨʘʚʥʝʥʠʷ 
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ʎɸʇ 1 

 

ʎɸʇ K ʉʭʝʤʘ 

ʩʨʘʚʥʝʥʠʷ 

K 

 

ʇɿʋ (ʆɿʋ) 

ʈʝʛʠʩʪʨ ɻʝʥʝʨʘʪʦʨ 

 ʠʤʧʫʣʩɹʦʚ 

ʊʨʠʛʛʝʨ 
ʇʫʩʢ 

ʂʦʥʝʮ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

.   .   . 

1 
.   .   . 

K 

1 

ʉʯʝʪʯʠʢ 

 
ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʘ ɸʎʇ 

ɸʣʛʦʨʠʪʤ ʧʦʜʙʦʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʜʝʨʞʠʤʳʤ ʧʦʩʪʦʷʥʥʦʛʦ ʟʘʧʦʤʠʥʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʇɿʋ), ʥʘ 

ʩʪʘʨʰʠʝ ʘʜʨʝʩʥʳʝ ʚʭʦʜʳ ʢʦʪʦʨʦʛʦ ʧʦʜʘʝʪʩʷ ʨʝʟʫʣʴʪʘʪ ʩʨʘʚʥʝʥʠʷ ʧʨʝʦʙʨʘʟʫʝʤʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩ 

ʥʘʧʨʷʞʝʥʠʷʤʠ, ʬʦʨʤʠʨʫʝʤʳʤʠ ʩ ʧʦʤʦʱʴʶ ʮʠʬʨʦ-ʘʥʘʣʦʛʦʚʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ, ʘ ʥʘ ʤʣʘʜʰʠʝ ʘʜʨʝʩʥʳʝ 

ʚʭʦʜʳ ï ʢʦʜ ʩ ʧʝʨʚʳʭ ʚʳʭʦʜʦʚ ʨʝʛʠʩʪʨʘ (ʢʦʪʦʨʳʡ ʧʦʜʘʝʪʩʷ ʥʘ ʚʭʦʜ ʧʝʨʚʦʛʦ ʎɸʇ). ɺʤʝʩʪʦ ʇɿʋ ʚʦʟʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʜʝʣʷʝʤʦʛʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʟʘʧʦʤʠʥʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ (ʆɿʋ), ʝʩʣʠ ɸʎʇ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʩʦʩʪʘʚʝ ʧʝʨʠʬʝʨʠʠ ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʤʧʴʶʪʝʨʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʠʚʥʦ ʤʝʥʷʪʴ ʘʣʛʦʨʠʪʤ ʘʥʘʣʦʛʦ-

ʮʠʬʨʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʦʜ ʥʘ ʚʳʭʦʜʝ ʇɿʋ ʦʧʨʝʜʝʣʷʝʪʩʷ  ʨʝʟʫʣʴʪʘʪʦʤ ʩʨʘʚʥʝʥʠʷ 

ʥʘʧʨʷʞʝʥʠʡ ʥʘ ʚʳʭʦʜʘʭ ʎɸʇ ʩ ʚʭʦʜʥʳʤ ʧʨʝʦʙʨʘʟʫʝʤʳʤ ʩʠʛʥʘʣʦʤ, ʘ ʪʘʢʞʝ ʟʥʘʯʝʥʠʝʤ ʢʦʜʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ 

ʥʘ ʧʝʨʚʳʡ ʎɸʇ ʩ ʚʳʭʦʜʘ ʨʝʛʠʩʪʨʘ. ɸʎʇ ʪʘʢʞʝ ʩʦʜʝʨʞʠʪ ʛʝʥʝʨʘʪʦʨ ʪʘʢʪʦʚʳʭ ʠʤʧʫʣʴʩʦʚ, ʩʯʝʪʯʠʢ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʘʜʘʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʚʨʝʤʝʥʠ, ʨʝʛʠʩʪʨ ʜʣʷ ʭʨʘʥʝʥʠʷ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʟʥʘʯʝʥʠʡ ʚʳʭʦʜʥʦʛʦ 

ʢʦʜʘ, ʪʨʠʛʛʝʨ. ɺʦʟʤʦʞʥʳʡ ʘʣʛʦʨʠʪʤ ʧʦʜʙʦʨʘ ʢʦʜʘ ʜʣʷ ɸʎʇ ʩ ʜʚʫʤʷ ʎɸʇ ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩ.2 ʚ ʚʠʜʝ ʛʨʘʬʘ. 
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ʈʠʩʫʥʦʢ 2 ï ɸʣʛʦʨʠʪʤ ʧʦʜʙʦʨʘ ʢʦʜʘ ʜʣʷ ɸʎʇ ʩ ʜʚʫʤʷ ʎɸʇ 

 

ɺ ʚʝʨʰʠʥʘʭ ʛʨʘʬʘ ʥʘ ʨʠʩ. 2 ʟʘʧʠʩʘʥʳ ʟʥʘʯʝʥʠʷ ʢʦʜʦʚ (ʚ ʜʝʩʷʪʠʯʥʦʡ ʩʠʩʪʝʤʝ ʩʯʠʩʣʝʥʠʷ), ʧʦʜʘʚʘʝʤʳʭ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʥʠʞʥʠʡ ʠ ʚʝʨʭʥʠʡ ʎɸʇʳ. ʃʝʚʳʝ ʚʝʪʚʠ ʛʨʘʬʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʣʫʯʘʶ, ʢʦʛʜʘ 

ʎɸʇ1ʎɸʇ2ɺʍ UUU ¢< . ʕʪʘ ʚʝʪʚʴ ʛʨʘʬʘ ʧʦʤʝʯʝʥʘ ʢʦʤʙʠʥʘʮʠʝʡ ç00è (ʨʝʟʫʣʴʪʘʪ ʩʨʘʚʥʝʥʠʷ ʥʘ ʚʳʭʦʜʘʭ 

ʩʭʝʤ ʩʨʘʚʥʝʥʠʷ, ʧʨʠʯʝʤ ʧʝʨʚʘʷ ʮʠʬʨʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʳʭʦʜʫ ʧʝʨʚʦʡ ʩʭʝʤʳ ʩʨʘʚʥʝʥʠʷ, ʘ ʚʪʦʨʘʷ - ʚʪʦʨʦʡ). 
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ʎʝʥʪʨʘʣʴʥʳʝ ʚʝʪʚʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʣʫʯʘʶ ʎɸʇ1ɺʍʎɸʇ2 UUU <¢  ʠ ʦʙʦʟʥʘʯʝʥʳ ʢʘʢ ç01è. ɸʥʘʣʦʛʠʯʥʦ 

ʧʨʘʚʳʝ ʚʝʪʚʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʣʫʯʘʶ ɺʍʎɸʇ1ʎɸʇ2 UUU ¢¢  ʠ ʦʙʦʟʥʘʯʝʥʳ ʢʘʢ ç11è. ʇʨʦʮʝʩʩ ʧʦʜʙʦʨʘ 

ʢʦʜʘ ʧʨʝʢʨʘʱʘʝʪʩʷ ʧʦ ʜʦʩʪʠʞʝʥʠʠ  ʚʠʩʷʯʝʡ ʚʝʨʰʠʥʳ. ɺ ʢʘʯʝʩʪʚʝ ʚʳʭʦʜʥʦʛʦ ʢʦʜʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 

ʚʭʦʜʥʦʤʫ ʥʘʧʨʷʞʝʥʠʶ 
ɺʍU , ʙʝʨʝʪʩʷ ʢʦʜ, ʫʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩ. 2 ʚ ʧʨʷʤʦʫʛʦʣʴʥʠʢʘʭ. 

ɼʣʠʪʝʣʴʥʦʩʪʴ ʦʜʥʦʛʦ ʪʘʢʪʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʜʝʨʞʠʤʳʤ ʩʯʝʪʯʠʢʘ, ʢʦʪʦʨʦʝ ʦʙʥʦʚʣʷʝʪʩʷ 

ʚ ʥʘʯʘʣʝ ʢʘʞʜʦʛʦ ʪʘʢʪʘ. ʅʦʚʦʝ ʟʥʘʯʝʥʠʝ ʟʘʧʠʩʳʚʘʝʪʩʷ ʩ ʚʳʭʦʜʦʚ S ʇɿʋ. ʉʯʝʪʯʠʢ ʨʘʙʦʪʘʝʪ ʚ ʨʝʞʠʤʝ 

ʚʳʯʠʪʘʥʠʷ, ʠ ʦʯʝʨʝʜʥʦʡ ʪʘʢʪ ʟʘʢʘʥʯʠʚʘʝʪʩʷ, ʢʦʛʜʘ ʝʛʦ ʩʦʜʝʨʞʠʤʦʝ ʩʪʘʥʝʪ ʨʘʚʥʳʤ ʥʫʣʶ. ʇʨʠ ʵʪʦʤ ʥʘ ʚʳʭʦʜʝ 

ʩʯʝʪʯʠʢʘ ʬʦʨʤʠʨʫʝʪʩʷ ʩʠʛʥʘʣ, ʧʦ ʢʦʪʦʨʦʤʫ ʚ ʨʝʛʠʩʪʨ ʟʘʧʠʩʳʚʘʶʪʩʷ ʦʯʝʨʝʜʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʜʦʚ, ʠ ʵʪʦʪ ʞʝ 

ʩʠʛʥʘʣ ʧʝʨʝʚʦʜʠʪ ʩʘʤ ʩʯʝʪʯʠʢ ʚ ʨʝʞʠʤ ʟʘʧʠʩʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʟʘʧʠʩʘʪʴ ʚ ʩʯʝʪʯʠʢ ʟʥʘʯʝʥʠʝ ʟʘʜʝʨʞʢʠ ʜʣʷ 

ʩʣʝʜʫʶʱʝʛʦ ʪʘʢʪʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʨʘʙʦʪʫ ʫʩʪʨʦʡʩʪʚʘ. ʇʫʩʪʴ ʥʘ ʚʭʦʜ ɸʎʇ ʧʦʜʘʥʦ ʥʘʧʨʷʞʝʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʢʦʜʫ 6. 

ʇʨʦʮʝʩʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ 4-ʭ ʨʘʟʨʷʜʥʦʛʦ ɸʎʇ  ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʨʘʬʦʤ, ʧʨʠʚʝʜʝʥʥʳʤ ʥʘ ʨʠʩ. 2, 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ.  

ɺʥʘʯʘʣʝ ʪʨʠʛʛʝʨ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʝʜʠʥʠʯʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʥʝʰʥʠʤ ʩʠʛʥʘʣʦʤ çʇʫʩʢè, ʚ ʩʯʝʪʯʠʢ 

ʟʘʧʠʩʳʚʘʝʪʩʷ ʝʜʠʥʠʮʘ, ʘ ʨʝʛʠʩʪʨ ʦʙʥʫʣʷʝʪʩʷ ʠ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʫʨʦʚʥʷ ʩʠʛʥʘʣʦʚ ʥʘ ʚʳʭʦʜʝ ʩʭʝʤ ʩʨʘʚʥʝʥʠʷ, ʥʘ 

ʧʝʨʚʳʭ ʠ ʚʪʦʨʳʭ ʚʳʭʦʜʘʭ ʇɿʋ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʚʦʠʯʥʳʝ ʢʦʜʳ ʯʠʩʝʣ 9 ʠ 6. ʉ ʛʝʥʝʨʘʪʦʨʘ 

ʥʘʯʠʥʘʶʪ ʧʦʩʪʫʧʘʪʴ ʠʤʧʫʣʴʩʳ ʥʘ ʩʯʝʪʯʠʢ ʠ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʠʤʧʫʣʴʩʘ, ʩʦʜʝʨʞʠʤʦʝ ʩʯʝʪʯʠʢʘ ʩʪʘʥʦʚʠʪʩʷ 

ʨʘʚʥʳʤ ʥʫʣʶ, ʥʘ ʝʛʦ ʚʳʭʦʜʝ ʬʦʨʤʠʨʫʝʪʩʷ ʠʤʧʫʣʴʩ, ʧʦ ʧʝʨʝʜʥʝʤʫ ʬʨʦʥʪʫ ʢʦʪʦʨʦʛʦ ʢʦʜʳ ʩ ʚʳʭʦʜʘ ʇɿʋ (ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ 6 ʠ 9) ʟʘʧʠʩʳʚʘʶʪʩʷ ʚ ʨʝʛʠʩʪʨ. ɺ ʩʯʝʪʯʠʢ ʠʟ ʇɿʋ ʟʘʧʠʩʳʚʘʝʪʩʷ ʯʠʩʣʦ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʝ 

ʚʨʝʤʝʥʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʚʳʭʦʜʝ ʚʝʨʭʥʝʛʦ ʎɸʇ, ʧʦʩʢʦʣʴʢʫ ʥʘ ʥʝʛʦ ʧʦʜʘʝʪʩʷ ʙʦʣʴʰʠʡ ʢʦʜ 9. 

ʉʯʝʪʯʠʢ ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ ʚʳʯʠʪʘʥʠʷ. ʇʦ ʤʝʨʝ ʧʦʩʪʫʧʣʝʥʠʷ ʠʤʧʫʣʴʩʦʚ ʥʘ ʝʛʦ ʚʭʦʜ ʩ ʚʳʭʦʜʘ ʛʝʥʝʨʘʪʦʨʘ 

ʠʤʧʫʣʴʩʦʚ, ʩʦʜʝʨʞʠʤʦʝ ʩʯʝʪʯʠʢʘ ʫʤʝʥʴʰʘʝʪʩʷ. ʂʦʛʜʘ ʦʥʦ ʩʪʘʥʝʪ ʨʘʚʥʳʤ ʥʫʣʶ (ʢ ʵʪʦʤʫ ʤʦʤʝʥʪʫ ʚʨʝʤʝʥʠ 

ʧʝʨʝʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʎɸʇ ʟʘʢʦʥʯʘʪʩʷ) ʥʘ ʚʳʭʦʜʝ ʩʯʝʪʯʠʢʘ ʩʬʦʨʤʠʨʫʝʪʩʷ ʠʤʧʫʣʴʩ, ʢʦʪʦʨʳʡ ʟʘʬʠʢʩʠʨʫʝʪ 

ʢʦʜ ʥʘ ʚʳʭʦʜʝ ʩʭʝʤ ʩʨʘʚʥʝʥʠʷ. ʀʩʭʦʜʷ ʠʟ ʧʨʠʥʷʪʦʛʦ ʧʨʝʜʧʦʣʦʞʝʥʠʷ (ʚʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʢʦʜʫ 6, ʘ ʵʪʦ ʦʟʥʘʯʘʝʪ ʯʪʦ 
ʎɸʇ1ɺʍʎɸʇ2 UUU <¢ ), ʥʘ ʚʳʭʦʜʝ ʩʭʝʤ ʩʨʘʚʥʝʥʠʷ ʫʩʪʘʥʦʚʠʪʩʷ ʢʦʤʙʠʥʘʮʠʷ ç01è, 

ʢʦʪʦʨʘʷ ʧʦʩʪʫʧʠʪ ʥʘ ʩʪʘʨʰʠʝ ʘʜʨʝʩʥʳʝ ʚʭʦʜʳ ʇɿʋ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘ ʚʳʭʦʜʝ ʇɿʋ ʧʦʷʚʷʪʩʷ ʢʦʜʳ 7 ʠ 8, ʢʦʪʦʨʳʝ 

ʙʫʜʫʪ ʟʘʧʠʩʘʥʳ ʚ ʨʝʛʠʩʪʨ ʠ ʜʘʣʝʝ ʧʦʜʘʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʥʘ ʥʠʞʥʠʡ ʠ ʚʝʨʭʥʠʡ ʎɸʇʳ. ɺ ʩʯʝʪʯʠʢ ʠʟ ʇɿʋ 

ʙʫʜʝʪ ʟʘʧʠʩʘʥʦ ʯʠʩʣʦ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʝ ʚʨʝʤʝʥʠ ʫʩʪʘʥʦʚʣʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʚʳʭʦʜʝ ʎɸʇ, ʧʨʠ ʧʦʜʘʯʝ ʥʘ 

ʝʛʦ ʚʭʦʜ ʢʦʜʘ 8, ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʨʘʥʝʝ ʥʘ ʝʛʦ ʚʭʦʜʝ ʙʳʣ ʢʦʜ 9. ʉʯʝʪʯʠʢ ʧʝʨʝʭʦʜʠʪ ʚ ʨʝʞʠʤ ʚʳʯʠʪʘʥʠʷ. ʂʦʛʜʘ 

ʩʦʜʝʨʞʠʤʦʝ ʝʛʦ ʩʪʘʥʝʪ ʨʘʚʥʳʤ ʥʫʣʶ, ʥʘ ʚʳʭʦʜʝ ʩʭʝʤ ʩʨʘʚʥʝʥʠʷ ʫʩʪʘʥʦʚʠʪʩʷ ʢʦʤʙʠʥʘʮʠʷ ç00è, ʧʦʩʢʦʣʴʢʫ ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ɺʍʎɸʇ1ʎɸʇ2 UUU ¢¢ . ʇʦ ʠʤʧʫʣʴʩʫ, ʬʦʨʤʠʨʫʝʤʦʛʦ ʩʯʝʪʯʠʢʦʤ ʧʨʠ ʝʛʦ ʦʙʥʫʣʝʥʠʠ, ʚ ʪʫ 

ʯʘʩʪʴ ʨʝʛʠʩʪʨʘ, ʢʦʪʦʨʘʷ ʧʦʜʢʣʶʯʝʥʘ ʢ ʚʳʭʦʜʥʦʡ ʰʠʥʝ ɸʎʇ, ʙʫʜʝʪ ʟʘʧʠʩʘʥ ʢʦʜ 6. ʅʘ ʧʦʩʣʝʜʥʝʤ ʚʳʭʦʜʝ ʇɿʋ 

ʫʩʪʘʥʦʚʠʪʩʷ ʩʠʛʥʘʣ ʣʦʛʠʯʝʩʢʦʡ ʝʜʠʥʠʮʳ, ʢʦʪʦʨʳʡ ʚʝʨʥʝʪ ʪʨʠʛʛʝʨ ʚ ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʇʨʦʮʝʩʩ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʵʪʦʤ ʟʘʢʘʥʯʠʚʘʝʪʩʷ. ɿʘʤʝʪʠʤ, ʯʪʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʟʘʢʦʥʯʠʣʦʩʴ ʯʝʨʝʟ ʜʚʘ ʪʘʢʪʘ ʨʘʙʦʪʳ 

ʫʩʪʨʦʡʩʪʚʘ. ɼʣʷ ʦʙʳʯʥʦʛʦ ʯʝʪʳʨʝʭʨʘʟʨʷʜʥʦʛʦ ɸʎʇ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʚʨʝʤʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʚʩʝʛʜʘ ʨʘʚʥʦ ʯʝʪʳʨʝʤ ʪʘʢʪʘʤ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʦʮʝʩʩʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. ɸʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʮʝʩʩ ʧʘʨʘʣʣʝʣʴʥʦ-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʧʨʦʚʝʨʢʠ ʚʦʟʤʦʞʥʳʭ ʢʦʜʦʚʳʭ 

ʢʦʤʙʠʥʘʮʠʡ, ʧʦʩʪʫʧʘʶʱʠʭ ʩ ʇɿʋ. ʆʯʝʨʝʜʥʦʡ ʢʦʜ ʧʦʜʘʝʪʩʷ ʥʘ ʚʭʦʜ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʎɸʇ, ʥʘʧʨʷʞʝʥʠʝ ʥʘ 

ʚʳʭʦʜʝ ʢʦʪʦʨʦʛʦ  ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʚʭʦʜʥʳʤ ʧʨʝʦʙʨʘʟʫʝʤʳʤ ʥʘʧʨʷʞʝʥʠʝʤ ɺʍU  ʩ ʧʦʤʦʱʴʶ ʩʭʝʤ ʩʨʘʚʥʝʥʠʷ. 

ʉʣʝʜʫʶʱʘʷ ʢʦʜʦʚʘʷ ʢʦʤʙʠʥʘʮʠʷ ʥʘ ʚʳʭʦʜʝ ʬʦʨʤʠʨʦʚʘʪʝʣʷ ʢʦʜʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʵʪʠʭ 

ʩʨʘʚʥʝʥʠʡ.  ʉʦʚʦʢʫʧʥʦʩʪʴ ʦʧʝʨʘʮʠʡ ʧʦ ʧʨʦʚʝʨʢʝ ʦʜʥʦʛʦ ʢʦʜʘ ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʪʝʩʪʦʤ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʪʝʩʪ 

ʚʢʣʶʯʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʯʝʨʝʜʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʢʦʜʘ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʝʛʦ ʚ ʘʥʘʣʦʛʦʚʳʡ ʩʠʛʥʘʣ ʩ ʧʦʤʦʱʴʶ 

ʎɸʇ, ʩʨʘʚʥʝʥʠʝ ʵʪʦʛʦ ʩʠʛʥʘʣʘ ʩ ʚʭʦʜʥʳʤ ʩ ʧʦʤʦʱʴʶ ʩʭʝʤʳ ʩʨʘʚʥʝʥʠʷ ʠ ʚʳʜʘʯʫ ʨʝʟʫʣʴʪʘʪʘ ʩʨʘʚʥʝʥʠʷ ʥʘ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʚʭʦʜ ʇɿʋ.  ʇʫʩʪʴ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʢʦʜʦʚʳʝ ʢʦʤʙʠʥʘʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʩʦʧʦʩʪʘʚʠʪʴ 

ʧʨʝʦʙʨʘʟʫʝʤʦʤʫ ʥʘʧʨʷʞʝʥʠʶ, ʩʦʩʪʘʚʣʷʶʪ ʤʥʦʞʝʩʪʚʦ W, ʧʨʠʯʝʤ n2=W  ʠ ]1,...,2,1,0[ -=W N , ʛʜʝ n - 

ʨʘʟʨʷʜʥʦʩʪʴ ɸʎʇ ʠ 
nN 2= . ʂʦʜʦʚʳʝ ʢʦʤʙʠʥʘʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ,  ʙʫʜʝʤ ʦʙʦʟʥʘʯʘʪʴ ʯʝʨʝʟ  jk , ʧʨʠʯʝʤ 1,0 -= Nj .ʊʝʩʪʳ ʙʫʜʝʤ ʦʙʦʟʥʘʯʘʪʴ ʢʘʢ it , ʧʨʠʯʝʤ 

ʧʨʠʤʝʥʝʥʠʝ ʪʝʩʪʘ it  ʦʟʥʘʯʘʝʪ ʧʦʜʘʯʫ ʥʘ ʚʭʦʜ ʎɸʇ ʜʚʦʠʯʥʦʛʦ ʢʦʜʘ ʯʠʩʣʘ i . ʇʨʠʤʝʥʝʥʠʝ ʣʶʙʦʛʦ ʪʝʩʪʘ it  
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ʨʘʟʙʠʚʘʝʪ ʠʩʭʦʜʥʦʝ ʤʥʦʞʝʩʪʚʦ W ʥʘ ʜʚʘ ʧʦʜʤʥʦʞʝʩʪʚʘ  iW  ʠ iW. ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʨʝʟʫʣʴʪʘʪ ʧʨʠʤʝʥʝʥʠʷ 

ʪʝʩʪʘ it  ʧʦʣʦʞʠʪʝʣʝʥ, ʝʩʣʠ ʧʦʩʣʝ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʷʩʥʳʤ, ʯʪʦ ʠʩʢʦʤʘʷ ʢʦʜʦʚʘʷ ʢʦʤʙʠʥʘʮʠʷ 

ʧʨʠʥʘʜʣʝʞʠʪ ʤʥʦʞʝʩʪʚʫ iW. ʆʪʨʠʮʘʪʝʣʴʥʳʡ ʠʩʭʦʜ ʪʝʩʪʘ it  ʦʟʥʘʯʘʝʪ, ʯʪʦ ʠʩʢʦʤʘʷ ʢʦʜʦʚʘʷ ʢʦʤʙʠʥʘʮʠʷ 

ʧʨʠʥʘʜʣʝʞʠʪ ʤʥʦʞʝʩʪʚʫ iW. ʇʫʩʪʴ ʨʘʟʨʷʜʥʦʩʪʴ ɸʎʇ ʨʘʚʥʘ ʯʝʪʳʨʝʤ, ʪ.ʝ.  n=4, 16=N . ɺ ʵʪʦʤ ʩʣʫʯʘʝ  

]15,...,1,0[=W . ʊʦʛʜʘ ʧʨʠʤʝʥʝʥʠʝ ʪʝʩʪʘ 8t  ʨʘʟʙʠʚʘʝʪ ʠʩʭʦʜʥʦʝ ʤʥʦʞʝʩʪʚʦ W ʥʘ ʧʦʜʤʥʦʞʝʩʪʚʘ 

]7,...,9,8[8=W   ʠ ]15,...,9,8[8=W , ʠʣʠ, ʚ ʦʙʱʝʤ ʚʠʜʝ, ʪʝʩʪ it  ʨʘʟʙʠʚʘʝʪ ʠʩʭʦʜʥʦʝ ʤʥʦʞʝʩʪʚʦ ʥʘ 

ʧʦʜʤʥʦʞʝʩʪʚʘ ]1,...,1,0[ -=W ii
 ʠ ]1,...,1,[ -+=W Niii

.  

ɺʩʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʨʠʤʝʥʷʝʤʳʭ ʪʝʩʪʦʚ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ  ʪʘʙʣʠʯʥʦʤ ʚʠʜʝ,  ʪʘʙʣ. 1. ʂʘʞʜʳʡ ʪʝʩʪ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʩʚʦʠʤ ʜʚʦʠʯʥʳʤ ʢʦʜʦʤ, ʚ ʯʘʩʪʥʦʩʪʠ ʢʦʜ ʪʝʩʪʘ it  ʝʩʪʴ i -ʪʘʷ ʩʪʨʦʢʘ ʤʘʪʨʠʮʳ 

{} NjMiaA ij ,1 ,,1, === , 

ʧʨʠʯʝʤ 1=ija , ʝʩʣʠ ji¢ , ʠ 0=ija , ʝʩʣʠ ji> . ʋʯʠʪʳʚʘʷ, ʯʪʦ ʪʝʩʪ it  ʨʘʟʙʠʚʘʝʪ ʠʩʭʦʜʥʦʝ 

ʤʥʦʞʝʩʪʚʦ W ʥʘ ʜʚʘ ʧʦʜʤʥʦʞʝʩʪʚʘ  iW  ʠ iW, ʤʦʞʥʦ ʪʘʢʞʝ ʟʘʧʠʩʘʪʴ 

í
ì
ë

==WÎ

WÍ
=

.,1 ,,1 ,  ʝʩʣʠ ,0

,  ʝʩʣʠ ,1

NjMik

k

ij

ij

ija                                         (1) 

ʀʟ (1) ʩʣʝʜʫʝʪ, ʯʪʦ NM = , ʪ.ʝ. ʤʘʪʨʠʮʘ A ʷʚʣʷʝʪʩʷ ʢʚʘʜʨʘʪʥʦʡ, ʚ ʢʦʪʦʨʦʡ ʚʩʝ ʵʣʝʤʝʥʪʳ ʛʣʘʚʥʦʡ 

ʜʠʘʛʦʥʘʣʠ ʠ ʚʩʝ ʵʣʝʤʝʥʪʳ ʥʠʞʝ ʝʝ ʨʘʚʥʳ ʝʜʠʥʠʮʝ, ʘ ʦʩʪʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ ʨʘʚʥʳ ʥʫʣʶ. ʄʥʦʞʝʩʪʚʫ ʪʝʩʪʦʚ  

{} MitT i ,1, == ʧʦʩʪʘʚʠʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʘʪʨʠʮʫ  MjMiij ,1,,1, ===tt  ʟʘʪʨʘʪ ʥʘ ʠʭ ʧʨʦʚʝʜʝʥʠʝ, ʛʜʝ 

ijt  - ʟʘʪʨʘʪʳ ʚʨʝʤʝʥʠ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʪʝʩʪʘ it , ʝʩʣʠ ʧʝʨʝʜ ʥʠʤ ʚʳʧʦʣʥʷʣʩʷ ʪʝʩʪ jt . ɼʠʘʛʦʥʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ 

ʤʘʪʨʠʮʳ 0it  ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʟʘʪʨʘʪʘʤ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʪʝʩʪʘ it , ʝʩʣʠ ʵʪʦʪ ʪʝʩʪ ʚʳʧʦʣʥʷʝʪʩʷ ʧʝʨʚʳʤ (ʧʝʨʝʜ ʥʠʤ 

ɸʎʇ ʥʘʭʦʜʠʣʩʷ ʚ ʠʩʭʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ). 

ɺʝʣʠʯʠʥʘ ijt  ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝʤ ʎɸʇ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʢʘʢ ʠʥʝʨʮʠʦʥʥʦʝ ʟʚʝʥʦ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ. ʊʦʛʜʘ 

ji
ij

-
-=

5,0
lntt , 

ʛʜʝ t - ʧʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ ʠʥʝʨʮʠʦʥʥʦʛʦ ʟʚʝʥʘ. 

ʊʘʙʣʠʮʘ 1.  

ʊʘʙʣʠʯʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʪʝʩʪʦʚ 

ʊʝʩʪʳ 
ʕʣʝʤʝʥʪʳ ʤʥʦʞʝʩʪʚʘ W 

ɿʘʪʨʘʪʳ 

T  0 1 . . . N -1 t 

1t  11a  12a   
N1a  

10t  12t  
13t  

. . . 
M1t  

2t  21a  22a   
N2a  

21t  20t
 

23t  
 

M2t  

. . .          

Mt  1Ma  2Ma   
MNa  1Mt  2Mt

 
3Mt   

0Mt  

Q  
1q  2q  

. . . 
Nq  

 

ʂʘʞʜʦʤʫ ʵʣʝʤʝʥʪʫ ʤʥʦʞʝʩʪʚʘ ʚʩʝʭ ʚʦʟʤʦʞʥʳʭ ʢʦʜʦʚ W ʧʦʩʪʘʚʠʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʚʝʢʪʦʨ-ʩʪʨʦʢʫ 

ʘʧʨʠʦʨʥʳʭ ʚʝʨʦʷʪʥʦʩʪʝʡ { } 1,0  , -== NjqQ j
, ʛʜʝ  jq - ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ʚʭʦʜʥʦʤʫ ʩʠʛʥʘʣʫ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʳʭʦʜʥʦʡ ʢʦʜ jk .  ɿʘʤʝʪʠʤ, ʯʪʦ ʚʩʝ ʘʧʨʠʦʨʥʳʝ ʚʝʨʦʷʪʥʦʩʪʠ jq  ʩʦʩʪʘʚʣʷʶʪ ʧʦʣʥʫʶ ʛʨʫʧʧʫ 

ʩʦʙʳʪʠʡ       
1

0

=ä
=

N

j
jq

,                                                                    (2) 
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ʧʦʩʢʦʣʴʢʫ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʭʦʜʥʦʤʫ ʩʠʛʥʘʣʫ ʚʩʝʛʜʘ ʙʫʜʝʪ ʧʦʩʪʘʚʣʝʥ 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʦʣʴʢʦ ʦʜʠʥ ʢʘʢʦʡ-ʣʠʙʦ ʢʦʜ. ɽʩʣʠ ʫʩʣʦʚʠʝ (2) ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ, ʘʧʨʠʦʨʥʳʝ ʚʝʨʦʷʪʥʦʩʪʠ 

ʥʝʦʙʭʦʜʠʤʦ ʥʦʨʤʠʨʦʚʘʪʴ: 

ä
=

=
N

j

j

i
i

q

q
Q

0 . 

ʋʯʠʪʳʚʘʷ (2), ʜʣʷ it  ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʠʩʭʦʜʘ: 

ä
-

=

=
1

1

~ i

j
ji qQ
 

ɺʝʨʦʷʪʥʦʩʪʴ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʠʩʭʦʜʘ ʪʝʩʪʘ it  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʨʘʚʥʘ: 

ä
-

=

=-=
1~

1
~ N

ij
jii qQQ . 

ʆʧʨʝʜʝʣʠʤ ʘʣʛʦʨʠʪʤ ʧʦʜʙʦʨʘ ʚʳʭʦʜʥʦʛʦ ʢʦʜʘ ʢʘʢ ʥʝʢʦʪʦʨʫʶ ʩʪʨʘʪʝʛʠʶ { }000 ,...,,
21 piii ttt)( =Ws , ʛʜʝ 

ʢʘʞʜʳʡ ʪʝʩʪ ʧʨʠʤʝʥʷʝʪʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʦʩʣʝ ʧʨʝʜʳʜʫʱʝʛʦ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʦʤ ʠʩʭʦʜʝ. ɺʝʨʭʥʠʡ ʠʥʜʝʢʩ 

ʚ ʦʙʦʟʥʘʯʝʥʠʠ ʪʝʩʪʘ ʦʟʥʘʯʘʝʪ ʥʦʤʝʨ ʩʪʨʘʪʝʛʠʠ, ʚ ʢʦʪʦʨʫʶ ʚʭʦʜʠʪ ʜʘʥʥʳʡ ʪʝʩʪ (ʥʫʣʝʚʦʡ ʥʦʤʝʨ ʠʤʝʝʪ 

ʩʪʨʘʪʝʛʠʷ ʜʣʷ ʠʩʭʦʜʥʦʛʦ ʤʥʦʞʝʩʪʚʘ W). ʇʨʠ ʧʦʣʦʞʠʪʝʣʴʥʦʤ ʠʩʭʦʜʝ, ʥʘʧʨʠʤʝʨ, ʪʝʩʪʘ 
2i

t , ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʧʦʠʩʢ ʚ ʧʦʜʤʥʦʞʝʩʪʚʝ 0

2i
W  ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʯʘʩʪʠʯʥʦʡ ʩʪʨʘʪʝʛʠʝʡ )( i

0

2
Ws , ʧʦʩʣʝ ʯʝʛʦ ʧʨʠʤʝʥʷʝʪʩʷ 

ʩʣʝʜʫʶʱʠʡ ʪʝʩʪ ʩʪʨʘʪʝʛʠʠ )(Ws . ɿʘʜʘʪʴ ʘʣʛʦʨʠʪʤ ʧʦʜʙʦʨʘ ʚʳʭʦʜʥʦʛʦ ʢʦʜʘ  ʟʥʘʯʠʪ ʦʧʨʝʜʝʣʠʪʴ ʩʪʨʘʪʝʛʠʶ 

)(Ws , ʘ ʪʘʢʞʝ ʚʩʝ ʯʘʩʪʠʯʥʳʝ ʩʪʨʘʪʝʛʠʠ. ʉʯʠʪʘʝʤ, ʯʪʦ ʝʩʣʠ ʟʘʜʘʥʘ ʩʪʨʘʪʝʛʠʷ )(Ws , ʪʦ ʦʧʨʝʜʝʣʝʥʳ ʚʩʝ 

ʯʘʩʪʠʯʥʳʝ ʩʪʨʘʪʝʛʠʠ )( i
jWs . ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʨʘʪʝʛʠʷ )(Ws  ʦʧʨʝʜʝʣʷʝʪ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʬʦʨʤʫ ʟʘʧʠʩʠ 

ʩʪʨʘʪʝʛʠʠ ʧʦʜʙʦʨʘ ʢʦʜʘ. ɻʨʘʬʠʯʝʩʢʠ ʩʪʨʘʪʝʛʠʶ ʧʦʜʙʦʨʘ ʢʦʜʘ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʜʝʨʝʚʦʤ, ʚʝʨʰʠʥʳ 

ʢʦʪʦʨʦʛʦ ʦʙʦʟʥʘʯʘʶʪ ʧʨʠʤʝʥʷʝʤʳʝ ʪʝʩʪʳ, ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʜʫʛʠ ï ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʠʩʭʦʜʳ ʪʝʩʪʦʚ, 

ʚʝʨʪʠʢʘʣʴʥʳʝ ï ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʠʩʭʦʜʳ ʪʝʩʪʦʚ (ʨʠʩ. 3).  
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                                          ʈʠʩʫʥʦʢ 3ï ɸʣʛʦʨʠʪʤ ʧʦʜʙʦʨʘ ʢʦʜʘ ʜʣʷ ɸʎʇ 

 

ɽʩʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʥʝʩʢʦʣʴʢʦ ʪʝʩʪʦʚ (ʚ ɸʎʇ, ʩʦʜʝʨʞʘʱʝʤ ʥʝʩʢʦʣʴʢʦ ʎɸʇ), 

ʧʨʠʤʝʥʷʶʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʢʦʤʧʣʝʢʩʥʳʝ ʪʝʩʪʳ. ʊʘʢ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ ʜʚʫʭ ʎɸʇ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʢʦʤʧʣʝʢʩʥʳʡ ʪʝʩʪ 
21,iit , ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʦʜʥʦʚʨʝʤʝʥʥʦʤʫ ʧʨʠʤʝʥʝʥʠʶ ʪʝʩʪʦʚ 

1i
t  ʠ 

2i
t .  

ʇʫʩʪʴ ʦʧʨʝʜʝʣʝʥʘ ʥʝʢʦʪʦʨʘʷ ʩʪʨʘʪʝʛʠʷ )(Ws  ʩʦ ʚʩʝʤʠ ʯʘʩʪʠʯʥʳʤʠ ʩʪʨʘʪʝʛʠʷʤʠ )( i
jWs .  
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ʊʦʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʝʡ ʟʘʪʨʘʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʳʭʦʜʥʦʛʦ ʢʦʜʘ ʠʟ ʤʥʦʞʝʩʪʚʘ W, 

ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʭʦʜʥʦʤʫ ʩʠʛʥʘʣʫ, ʷʚʣʷʶʪʩʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ, ʟʥʘʯʝʥʠʝ 

ʢʦʪʦʨʦʡ ʟʘʚʠʩʠʪ ʦʪ ʫʨʦʚʥʷ ʚʭʦʜʥʦʛʦ ʧʨʝʦʙʨʘʟʫʝʤʦʛʦ ʩʠʛʥʘʣʘ. ʇʫʩʪʴ [ ])(WsC - ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ 

ʵʪʦʡ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʳ. ʊʦʛʜʘ ʟʘʜʘʯʘ ʧʦʩʪʨʦʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ ʧʦʜʙʦʨʘ ʢʦʜʘ ʩʚʦʜʠʪʩʷ ʢ 

ʧʦʩʪʨʦʝʥʠʶ ʪʘʢʦʡ ʩʪʨʘʪʝʛʠʠ )(* Ws  (ʠ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʩʝʭ ʯʘʩʪʠʯʥʳʭ ʩʪʨʘʪʝʛʠʡ )(
jiW

*s ), ʜʣʷ ʢʦʪʦʨʦʡ 

ʩʧʨʘʚʝʜʣʠʚʦ 

                                                   [ ] [ ])(min)(
)(
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W
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s
CC . 

ʆʧʨʝʜʝʣʠʤ ʩʨʝʜʥʠʝ ʟʘʪʨʘʪʳ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʢʘʢʦʡ-ʣʠʙʦ ʯʘʩʪʠʯʥʦʡ ʩʪʨʘʪʝʛʠʠ )( iWs . ʂ ʤʦʤʝʥʪʫ 

ʧʨʠʤʝʥʝʥʠʷ ʵʪʦʡ ʩʪʨʘʪʝʛʠʠ ʪʝʩʪʘʤʠ, ʧʨʦʚʝʜʝʥʥʳʤʠ ʥʘ ʧʨʝʜʳʜʫʱʠʭ ʰʘʛʘʭ ʧʨʦʮʝʩʩʘ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʵʣʝʤʝʥʪ ʩ ʜʘʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʧʨʠʥʘʜʣʝʞʠʪ ʤʥʦʞʝʩʪʚʫ iW. ʇʫʩʪʴ ʩʪʨʘʪʝʛʠʷ  )( iWs  ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ 

ʚʠʜ: 

[ ]i
j

i
ji k

tt ,...,)(
1

=Ws .                                                         (3) 

ɿʘʤʝʪʠʤ, ʯʪʦ 

1
~

1

=ä
=

k

u

i
ju

Q .                                                               (4) 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʨʘʪʝʛʠʝʡ (3), ʧʝʨʚʳʤ ʧʨʠʤʝʥʷʪʩʷ ʪʝʩʪ i
jt
1
, ʨʘʟʙʠʚʘʶʱʠʡ ʠʩʭʦʜʥʦʝ ʤʥʦʞʝʩʪʚʦ 

iW  

ʥʘ ʜʚʘ ʧʦʜʤʥʦʞʝʩʪʚʘ i
j1
W  ʠ 

i
j1W , ʧʨʠʯʝʤ 

i

i
j

i
j W=WW 11
8 , Å=WW

i
j

i
j 11
1 . ʇʦʠʩʢ ʚ ʧʦʜʤʥʦʞʝʩʪʚʘʭ i

j1
W  ʠ 

i
j1W  ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʨʘʪʝʛʠʷʤʠ ( )i

j1
Ws  ʠ ( )i

j1Ws . ʊʦʛʜʘ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʩʨʝʜʥʠʭ ʟʘʪʨʘʪ ʥʘ 

ʨʝʘʣʠʟʘʮʠʶ ʩʪʨʘʪʝʛʠʠ )( iWs  ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 [ ] [ ] [ ]{ })(
~

)()
~

1(~
1

)(
11111

i
jj

i
jjij

i
i CQCQ

Q
C W+W-+=W ssts ,                           (5) 

ʛʜʝ 
1

~
jQ  -  ʘʧʦʩʪʝʨʠʦʨʥʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʠʩʭʦʜʘ ʪʝʩʪʘ  

i
jt
1
, ʚʭʦʜʷʱʝʛʦ ʚ ʩʪʨʘʪʝʛʠʶ ( )iWs  

ɸʧʦʩʪʝʨʠʦʨʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʪʦʛʦ, ʯʪʦ ʠʩʢʦʤʳʡ ʢʦʜ ʥʘʭʦʜʠʪʩʷ ʚ ʤʥʦʞʝʩʪʚʝ 
vj

W , ʝʩʣʠ ʥʘ ʧʨʝʜʳʜʫʱʝʤ 

ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʠʩʢʦʤʳʡ ʢʦʜ ʧʨʠʥʘʜʣʝʞʠʪ ʤʥʦʞʝʩʪʚʫ iW  (
ijv
WËW ), ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ijj QQQ
vv

=
~ . 

ɿʘʤʝʪʠʤ, ʯʪʦ 

                                                            ä
=

=-
k

u

i
jj u

QQ
2

~~
1

1

.                                                           (6) 

ʉ ʫʯʝʪʦʤ  (4) ʠ (6) ʟʘʧʠʰʝʤ (5) ʚ ʚʠʜʝ  

                                   [ ] [ ] [ ]
ý
ü
û

í
ì
ë

W+W+=W ää
==

)(
~

)(
~~

~
1

)(
1111

21

i
jj

i
j

k

u

i
j

k

u

i
jij

i
i CQCQQ

Q
C

uu
ssts .                 (7) 

ʅʘ ʚʪʦʨʦʤ ʰʘʛʝ ʩʪʨʘʪʝʛʠʠ (3) ʧʨʠʤʝʥʷʝʪʩʷ ʪʝʩʪ 
i
jt
2
, ʨʘʟʙʠʚʘʶʱʠʡ ʧʦʜʤʥʦʞʝʩʪʚʦ 

i
j1W  ʥʘ ʜʚʘ 

ʧʦʜʤʥʦʞʝʩʪʚʘ 
i
j2
W  ʠ 

i
j2W , ʧʨʠʯʝʤ i

j
i
j

i
j 122

W=WW 8 , Å=WW
i
j

i
j 22
1 . ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ, (7) ʤʦʞʥʦ ʧʝʨʝʧʠʩʘʪʴ ʚ 

ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

[ ] [ ]
í
ì
ë

+W++=W äää
===

)(
~~~

~
1

)( 2121
221

i
j

k

u

i
j

k

u

i
jjj

k

u

i
jij

i
i CQQQ

Q
C

uuu
stts  

[ ] [ ]})(
~

)(
~

2211

i
jj

i
jj CQCQ W+W+ ss . 



ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʥʘʫʯʥʳʡ ʞʫʨʥʘʣ çʀʅʅʆɺɸʎʀʆʅʅɸʗ ʅɸʋʂɸè ISSN 2410-6070  ˉ 4/2015 

72 

ʇʨʦʜʦʣʞʘʷ ʜʘʣʝʝ ʧʦʜʦʙʥʳʝ ʨʘʩʩʫʞʜʝʥʠʷ, ʧʦʣʫʯʠʤ ʦʢʦʥʯʘʪʝʣʴʥʫʶ ʬʦʨʤʫʣʫ ʜʣʷ ʩʨʝʜʥʠʭ ʟʘʪʨʘʪ ʥʘ 

ʨʝʘʣʠʟʘʮʠʶ ʩʪʨʘʪʝʛʠʠ )( iWs : 
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ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʠʩʢʦʤʳʡ ʢʦʜ ʥʘʭʦʜʠʪʩʷ ʚ ʧʦʜʤʥʦʞʝʩʪʚʝ i
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W . ʇʦʵʪʦʤʫ ʚʦ ʚʪʦʨʦʤ ʩʣʘʛʘʝʤʦʤ ʚ (8) 

ʩʫʤʤʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʜʦ )1( -k . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʪʨʦʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʧʨʦʮʝʜʫʨʳ ʧʦʜʙʦʨʘ ʢʦʜʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʟʚʝʩʪʥʦʡ ʟʘʜʘʯʝ 

ʪʝʭʥʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʧʦʠʩʢʘ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʦʪʢʘʟʘ ʚ  ʦʙʲʝʢʪʝ. 

ɽʩʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʤʧʣʝʢʩʥʳʝ ʪʝʩʪʳ, ʪ.ʝ. ʚ ɸʎʇ ʫʩʪʘʥʦʚʣʝʥʳ, ʥʘʧʨʠʤʝʨ,  v  ʎɸʇ, ʪʦ (8) ʟʘʧʠʰʝʪʩʷ 
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ʛʜʝ  ( )vlvlllilvll +-++-+ = ,1,1,
max

1, ,...,max tttt , ʪ.ʝ. ʟʘʪʨʘʪʳ ʥʘ ʢʦʤʧʣʝʢʩʥʳʡ ʪʝʩʪ ʨʘʚʥʳ ʟʘʪʨʘʪʘʤ ʥʘ 

ʪʝʩʪ, ʚʭʦʜʷʱʠʡ ʚ ʩʦʩʪʘʚ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠ ʠʤʝʶʱʠʡ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. 

ʄʝʪʦʜ ʧʦʩʪʨʦʝʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʩʪʨʘʪʝʛʠʡ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʦ ʤʠʥʠʤʘʣʴʥʦʤ ʧʦʢʨʳʪʠʠ, 

ʧʨʝʜʣʦʞʝʥ ʚ [4]. 

ʅʘ ʨʠʩ. 4 ʧʨʠʚʝʜʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʩʨʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ 8-ʤʠ ʨʘʟʨʷʜʥʦʛʦ ɸʎʇ ʦʪ 

ʦʪʥʦʰʝʥʠʷ s/mx , ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʡ v  - ʢʦʣʠʯʝʩʪʚʘ ʎɸʇ. 

 
s/mx  

ʇʈT
 

1=n  

2=n  

4=n  

 
ʈʠʩʫʥʦʢ 4 - ɿʘʚʠʩʠʤʦʩʪʴ ʩʨʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʪ ʩ.ʢ.ʦ. ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ 

 

ʇʨʠ ʵʪʦʤ ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ ʚʭʦʜʥʦʡ ʩʠʛʥʘʣ x  ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ [0, mx ], ʟʘʢʦʥ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ ï ʥʦʨʤʘʣʴʥʳʡ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʨʘʚʥʦ 2/mx xm = , ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ s.  
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ɺʝʣʠʯʠʥʘ ʩʨʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʦʨʤʠʨʦʚʘʥʘ ʢ ʚʝʣʠʯʠʥʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʦʜʥʦʛʦ 

ʪʘʢʪʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ (ʚʨʝʤʝʥʠ ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʚʳʭʦʜʝ ʎɸʇ ʧʨʠ ʠʟʤʝʥʝʥʠʠ 

ʦʪ ʥʫʣʷ ʜʦ ʫʨʦʚʥʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʩʝʨʝʜʠʥʝ ʜʠʘʧʘʟʦʥʘ). 

ʀʟ ʨʠʩ. 4 ʩʣʝʜʫʝʪ, ʯʪʦ ʫʯʝʪ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʭʦʜʥʦʛʦ ʩʠʛʥʘʣʘ, ʧʨʠʤʝʥʝʥʠʝ ʙʦʣʴʰʝʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʎɸʇ, ʫʯʝʪ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʎɸʇ  ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ 

ɸʎʇ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ. ɿʘʤʝʪʠʤ, ʯʪʦ ʜʣʷ ʦʙʳʯʥʦʛʦ 8-ʨʘʟʨʷʜʥʦʛʦ ɸʎʇ ʇʈT = 8.                                                                      

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 
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4.  ʍʨʠʩʘʥʦʚ ʅ.ʅ., ʌʨʦʣʘʛʠʥ ɼ.ɹ. ʄʝʪʦʜ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʦʠʩʢʘ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ// ɺʝʩʪʥʠʢ ʉʘʤɻʊʋ, ʩʝʨʠʷ 
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ʇɽɼɸɻʆɻʀʏɽʉʂʀɽ ʅɸʋʂʀ 

 

ʋɼʂ 378.1; 371.3 

ʖ. ʂ.ɸʢʩʝʥʝʥʢʦ  

ʩʪʫʜʝʥʪ 2 ʢʫʨʩʘ ʬʘʢʫʣʴʪʝʪʘ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ,  

ʅʦʚʦʢʫʟʥʝʮʢʠʡ ʬʠʣʠʘʣ-ʠʥʩʪʠʪʫʪ ʌɻɹʆʋ ɺʇʆ çʂʝʤʝʨʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, 

ʛ. ʅʦʚʦʢʫʟʥʝʮʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʆ. ɸ.ʂʦʟʳʨʝʚʘ  

ʢ. ʧ. ʥ., ʜʦʮʝʥʪ, ʅʦʚʦʢʫʟʥʝʮʢʠʡ ʬʠʣʠʘʣ-ʠʥʩʪʠʪʫʪ ʌɻɹʆʋ ɺʇʆ çʂʝʤʝʨʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪè, ʛ. ʅʦʚʦʢʫʟʥʝʮʢ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʅɽʂʆʊʆʈʓɽ ɸʉʇɽʂʊʓ ʋʊʆʏʅɽʅʀʗ ʂɸʊɽɻʆʈʀʀ çɺʆʉʇʀʊɸʅʀɽè ɺ ʉʊʈʋʂʊʋʈɽ 

ʇʈʆʌɽʉʉʀʆʅɸʃʔʅʆ-ʇɽɼɸɻʆɻʀʏɽʉʂʆʁ ʇʆɼɻʆʊʆɺʂʀ ʇɽɼɸɻʆɻʆɺ ʇʆ ʌʂ 

 

ɸʥʥʦʪʘʮʠ  ̫

ɺ ʩʪʘʪʴʝ ʦʪʨʘʞʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʫʪʦʯʥʝʥʠʷ ʦʧʨʝʜʝʣʝʥʠʡ ʢʘʪʝʛʦʨʠʠ çʚʦʩʧʠʪʘʥʠʝè, ʨʘʩʢʨʳʪʳ 

ʥʘʧʨʘʚʣʝʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʘʪʝʛʦʨʠʘʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ ʩʦʚʨʝʤʝʥʥʦʡ ʧʝʜʘʛʦʛʠʢʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʂʫʣʴʪʫʨʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʛʫʤʘʥʠʟʤ, ʧʝʜʘʛʦʛʠʯʝʩʢʘʷ ʤʝʪʦʜʦʣʦʛʠʷ. 

 ʉʠʩʪʝʤʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʟʥʘʥʠʷ ʚ ʨʝʩʫʨʩʘʭ ʩʦʚʨʝʤʝʥʥʦʡ ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ 

ʤʝʪʦʜʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ ʫʪʦʯʥʷʪʴ ʧʦʥʷʪʠʡʥʳʡ ʘʧʧʘʨʘʪ ʩʠʩʪʝʤʳ ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʡ ʤʳʩʣʠ ʚ ʨʘʤʢʘʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʚʦʢʫʧʥʦʩʪʠ ʤʝʪʦʜʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ ï ʤʝʪʦʜʦʚ ʧʨʦʜʫʢʪʠʚʥʦʡ 

ʧʝʜʘʛʦʛʠʢʠ [1]. ɺ ʪʘʢʦʤ ʧʦʥʠʤʘʥʠʠ ʣʶʙʦʡ ʩʬʦʨʤʠʨʦʚʘʚʰʠʡʩʷ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ [2] ʦʧʨʝʜʝʣʷʝʪ 

ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʥʘʢʦʧʣʝʥʠʷ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʬʘʩʠʣʠʪʠʨʫʶʱʠʭ ʧʨʦʮʝʩʩ ʠʟʫʯʝʥʠʷ 

ʠ ʢʦʨʨʝʢʮʠʠ, ʨʘʟʚʠʪʠʷ ʠ ʘʜʘʧʪʘʮʠʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʠ ʜʝʪʝʨʤʠʥʠʨʫʝʤʦʛʦ ʷʚʣʝʥʠʷ. 

 ɺ ʤʦʜʝʣʠ ʫʪʦʯʥʝʥʠʷ ʧʦʥʷʪʠʷ çʚʦʩʧʠʪʘʥʠʝè [5-8] ʙʫʜʫʱʠʝ ʧʝʜʘʛʦʛʠ ʧʦ ʬʠʟʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ 

ʦʧʨʝʜʝʣʷʶʪ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʤʝʪʦʜʦʣʦʛʠʠ ʜʣʷ ʫʪʦʯʥʝʥʠʷ 

ʧʦʥʷʪʠʡʥʦʛʦ ʘʧʧʘʨʘʪʘ ʩʦʚʨʝʤʝʥʥʦʡ ʧʝʜʘʛʦʛʠʢʠ (ʪʝʭʥʦʣʦʛʠʷ ʩʠʩʪʝʤʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ [3]), 

ʘ ʪʘʢʞʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʠʜʝʘʣʴʥʦʛʦ ʠ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʛʝʥʝʟʘ, ʢʦʠʤ ʷʚʣʷʝʪʩʷ 

ʨʘʟʚʝʨʥʫʪʳʡ ʧʣʘʥ-ʢʦʥʩʧʝʢʪ ʢʣʘʩʩʥʦʛʦ ʯʘʩʘ, ʩʠʩʪʝʤʥʦ ʚʠʟʫʘʣʠʟʠʨʫʶʱʠʡ ʚʦʟʤʦʞʥʦʩʪʠ ʙʫʜʫʱʝʛʦ ʧʝʜʘʛʦʛʘ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʦʙʣʝʤ ʠ ʧʝʨʩʧʝʢʪʠʚ ʚʦʩʧʠʪʘʥʠʷ ʦʙʫʯʘʶʱʠʭʩʷ ʚ ʩʠʩʪʝʤʝ ʚʦʩʧʠʪʘʪʝʣʴʥʦʡ ʨʘʙʦʪʳ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʩʨʝʜʥʝʛʦ ʦʙʱʝʛʦ ʠʣʠ ʩʨʝʜʥʝʛʦ ʧʦʣʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ.   

 ʇʨʠʚʝʜʝʤ ʤʦʜʝʣʠ ʦʧʨʝʜʝʣʝʥʠʡ ʢʘʪʝʛʦʨʠʠ çʚʦʩʧʠʪʘʥʠʝè ʚ ʩʪʨʫʢʪʫʨʝ ʪʘʢʠʭ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʜʭʦʜʦʚ, ʢʘʢ ʘʢʩʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʧʦʚʝʜʝʥʯʝʩʢʠʡ ʧʦʜʭʦʜ ʠ ʢʫʣʴʪʫʨʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ.  

 ɺʦʩʧʠʪʘʥʠʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʢʤʝʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ï ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʡ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʣʠʯʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʩʚʦʠ ʩʪʨʝʤʣʝʥʠʷ ʠ ʤʦʪʠʚʳ, ʮʝʣʠ ʠ ʧʦʤʳʩʣʳ ʢ ʧʨʦʜʫʢʪʠʚʥʦʤʫ 

ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʠ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ, ʩʠʩʪʝʤʥʦ ʨʘʩʢʨʳʚʘʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʠ ʣʠʯʥʦʩʪʠ ʚ ʩʦʮʠʘʣʴʥʳʭ 

ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʦʪʥʦʰʝʥʠʷʭ, ʛʜʝ ʢʦʥʩʪʨʫʢʪʳ ʮʝʥʥʦʩʪʝʡ ʠ ʢʦʤʧʝʪʝʥʮʠʡ ʷʚʣʷʶʪʩʷ ʫʩʣʦʚʠʷʤʠ ʠ 

ʨʝʩʫʨʩʘʤʠ ʚʳʜʝʣʝʥʥʳʭ ʝʜʠʥʠʮ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ ʢʘʢ ʫʥʠʢʘʣʴʥʦʡ ʮʝʥʥʦʩʪʠ ʠ ʧʨʦʜʫʢʪʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʠʨʘ.  

 ɺʦʩʧʠʪʘʥʠʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʦʚʝʜʝʥʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ï ʵʪʦ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʨʤ ʧʦʚʝʜʝʥʠʷ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʨʦʚʥʶ ʨʘʟʚʠʪʠʷ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʭ ʦʪʥʦʰʝʥʠʡ ʠ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʩʠʩʪʝʤʥʦ 

ʨʝʰʘʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʚʠʪʠʷ ʣʠʯʥʦʩʪʠ ʠ ʦʙʱʝʩʪʚʘ ʚ ʧʨʠʥʷʪʠʠ ʠʜʝʡ ʛʫʤʘʥʠʟʤʘ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ ʚ ʨʘʟʚʠʪʠʠ ï ʙʘʟʦʚʳʤ 

ʤʝʭʘʥʠʟʤʦʤ ʘʥʪʨʦʧʦʩʨʝʜʳ, ʢʨʝʘʪʠʚʥʦʩʪʴ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ï ʤʝʭʘʥʠʟʤʘʤʠ ʩʦʭʨʘʥʝʥʠʷ ʥʦʦʩʬʝʨʳ, ʤʦʨʘʣʴ ʠ 

ʵʪʠʢʫ ï ʤʝʭʘʥʠʟʤʘʤʠ ʟʘʱʠʪʳ ʠ ʩʘʤʦʩʦʭʨʘʥʝʥʠʷ ʣʠʯʥʦʩʪʠ ʠ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ.  

 ɺʦʩʧʠʪʘʥʠʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʫʣʴʪʫʨʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ï ʵʪʦ ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʫ 

ʣʠʯʥʦʩʪʠ ʜʫʭʦʚʥʳʭ ʮʝʥʥʦʩʪʝʡ, ʨʝʩʫʨʩʦʚ ʧʨʠʦʙʱʝʥʠʷ ʢ ʢʫʣʴʪʫʨʝ, ʥʘʫʢʝ, ʠʩʢʫʩʩʪʚʫ ʠ ʩʧʦʨʪʫ, ʩʠʩʪʝʤʥʦ 

ʚʳʜʝʣʷʶʱʠʭ ʤʦʜʝʣʴ ʩʦʮʠʘʣʠʟʘʮʠʠ ʠ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʣʠʯʥʦʩʪʠ, ʧʦʣʠʤʝʨʥʳʝ ʠ ʧʦʣʠʩʠʩʪʝʤʥʳʝ ʩʚʷʟʠ ʠ 

ʢʦʥʩʪʨʫʢʪʳ ʩʪʨʘʭʦʚʢʠ ʣʠʯʥʦʩʪʠ ʠ ʘʥʪʨʦʧʦʩʨʝʜʳ, ʢʫʣʴʪʫʨʳ ʠ ʥʦʦʩʬʝʨʳ ʚ ʮʝʣʦʤ, ʨʘʩʧʦʣʘʛʘʶʱʠʝ 

ʧʦʪʝʥʮʠʘʣʦʤ ʠ ʤʘʪʨʠʮʝʡ ʚʝʨʠʬʠʢʘʮʠʠ ʢʘʯʝʩʪʚʘ ʜʝʪʝʨʤʠʥʠʨʫʝʤʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ:  
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ʅ.ɸ.ɸʣʤʘʪʦʚʘ 

ʉʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ɸʣʤʘʪʠʥʩʢʠʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɸʣʤʘʪʳ, ʂʘʟʘʭʩʪʘʥ 

 

ʂ ɺʆʇʈʆʉʋ ʆ ʇʆɼɹʆʈɽ  ʊɽʂʉʊʆɺ ɼʃʗ ɸʋɼʀʈʆɺɸʅʀʗ ɺ ʇʈɽʇʆɼɸɺɸʅʀʀ ʈʋʉʉʂʆɻʆ 

ʂɸʂ ʅɽʈʆɼʅʆɻʆ 

 

ɸʥʥʦʪʘʮʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʘʚʪʦʨ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʜʙʦʨʘ ʪʝʢʩʪʦʚ ʜʣʷ ʘʫʜʠʨʦʚʘʥʠʷ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ 

ʨʫʩʩʢʦʛʦ ʢʘʢ ʥʝʨʦʜʥʦʛʦ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʠʭ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʠ ʣʦʛʠʯʥʦʡ ʩʪʨʫʢʪʫʨʝ,  ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ, 

ʟʘʥʠʤʘʪʝʣʴʥʦʩʪʠ ʠ ʜʦʩʪʫʧʥʦʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ 

ʇʨʝʧʦʜʘʚʘʥʠʝ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʢʘʢ ʥʝʨʦʜʥʦʛʦ; ʪʝʢʩʪʳ ʜʣʷ ʘʫʜʠʨʦʚʘʥʠʷ; ʩʦʜʝʨʞʘʪʝʣʴʥʘʷ ʩʪʦʨʦʥʘ 

ʪʝʢʩʪʘ; ʢʦʤʧʦʟʠʮʠʷ; ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ; ʠʟʙʳʪʦʯʥʦʩʪʴ. 

ʇʨʝʧʦʜʘʚʘʥʠʝ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʚ ʥʝʷʟʳʢʦʚʦʤ ʚʫʟʝ ʪʨʝʙʫʝʪ ʦʪ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʧʦʩʪʦʷʥʥʦʛʦ ʧʦʠʩʢʘ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʠ ʨʘʮʠʦʥʘʣʴʥʳʭ ʧʫʪʝʡ ʧʝʨʝʜʘʯʠ ʟʥʘʥʠʡ ʩʪʫʜʝʥʪʘʤ. ʇʨʘʢʪʠʯʝʩʢʦʝ ʚʣʘʜʝʥʠʝ ʨʫʩʩʢʠʤ 

ʷʟʳʢʦʤ ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʝ ʪʘʢʠʭ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʚʦ ʚʩʝʭ ʚʠʜʘʭ ʨʝʯʝʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʧʦ 

ʦʢʦʥʯʘʥʠʠ ʢʫʨʩʘ ʜʘʜʫʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʯʘʩʪʚʦʚʘʪʴ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ ʦʙʱʝʥʠʷ, ʯʠʪʘʪʴ ʠ ʧʦʥʠʤʘʪʴ ʦʨʠʛʠʥʘʣʴʥʫʶ 

ʣʠʪʝʨʘʪʫʨʫ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ.  

ʈʝʯʝʚʦʝ ʦʙʱʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʧʦʩʨʝʜʩʪʚʦʤ ʪʘʢʠʭ ʚʠʜʦʚ ʨʝʯʝʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʘʢ 

ʘʫʜʠʨʦʚʘʥʠʝ, ʛʦʚʦʨʝʥʠʝ, ʯʪʝʥʠʝ ʠ ʧʠʩʴʤʦ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʩʫʱʝʩʪʚʫʝʪ ʪʝʩʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ. ʈʝʯʝʚʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʜʝʣʠʪʩʷ ʥʘ ʧʨʦʜʫʢʪʠʚʥʫʶ ʠ ʨʝʮʝʧʪʠʚʥʫʶ. ʇʨʦʜʫʢʪʠʚʥʦʡ ʷʚʣʷʝʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʘʧʨʘʚʣʝʥʥʘʷ 

ʥʘ ʧʦʨʦʞʜʝʥʠʝ ʠ ʩʦʦʙʱʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʦ ï ʛʦʚʦʨʝʥʠʝ ʠ ʧʠʩʴʤʝʥʥʘʷ ʨʝʯʴ. ʈʝʮʝʧʪʠʚʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʚʦʩʧʨʠʷʪʠʝ ʠʥʬʦʨʤʘʮʠʠ. ʕʪʦ ʘʫʜʠʨʦʚʘʥʠʝ ʠ ʯʪʝʥʠʝ. ɺ ʦʪʣʠʯʠʝ ʦʪ çʩʣʫʰʘʥʠʷè, ʪ.ʝ. ʦʪ 

ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʚʦʩʧʨʠʷʪʠʷ, ʘʫʜʠʨʦʚʘʥʠʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʮʝʩʩ ʚʦʩʧʨʠʷʪʠʷ ʠ ʧʦʥʠʤʘʥʠʷ ʟʚʫʯʘʱʝʡ 
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ʠʥʦʷʟʳʯʥʦʡ ʨʝʯʠ, ʧʨʠ ʢʦʪʦʨʦʤ  ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʳʝ ʪʝʢʩʪʳ ʜʣʷ ʧʨʦʚʝʨʢʠ ʫʤʝʥʠʷ ʧʦʥʠʤʘʪʴ ʥʘ ʩʣʫʭ. 

ʆʙʫʯʝʥʠʝ ʘʫʜʠʨʦʚʘʥʠʶ ʞʝʣʘʪʝʣʴʥʦ ʥʘʯʠʥʘʪʴ ʩ ʧʦʜʛʦʪʦʚʠʪʝʣʴʥʳʭ ʫʧʨʘʞʥʝʥʠʡ, ʘ ʟʘʪʝʤ ʧʝʨʝʭʦʜʠʪʴ ʢ 

ʨʝʯʝʚʳʤ. ʇʦʜʛʦʪʦʚʠʪʝʣʴʥʳʝ ʫʧʨʘʞʥʝʥʠʷ ʥʫʞʥʳ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʩʪʫʜʝʥʪʳ ʥʝ ʦʚʣʘʜʝʶʪ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʘʚʪʦʤʘʪʠʟʤʦʤ ʚʦʩʧʨʠʷʪʠʷ ʫʩʪʥʦʡ  ʨʝʯʠ.  ʇʨʠ ʵʪʦʤ ʜʦʣʞʥʳ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʟʚʫʯʘʱʠʝ ʫʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠ 

ʫʩʪʥʳʝ ʬʦʨʤʳ ʨʘʙʦʪʳ ï ʯʪʝʥʠʝ ʠ ʧʨʦʠʟʥʝʩʝʥʠʝ ʚʩʣʫʭ ʩʣʦʚ, ʧʨʝʜʣʦʞʝʥʠʡ, ʪʝʢʩʪʦʚ ʠ ʪ.ʜ.  

ʂʘʢ ʫʞʝ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ, ʮʝʣʴʶ ʨʝʮʝʧʪʠʚʥʳʭ ʚʠʜʦʚ ʨʝʯʝʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʝʥʘ ʚ ʩʤʳʩʣʦʚʦʤ ʩʦʜʝʨʞʘʥʠʠ ʪʝʢʩʪʘ. ʆʜʠʥ ʠʟ ʤʝʪʦʜʦʚ ʨʝʮʝʧʪʠʚʥʦʛʦ ʫʩʚʦʝʥʠʷ 

ʥʝʨʦʜʥʦʛʦ ʷʟʳʢʘ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʤ ʧʦʩʪʫʣʘʪʝ ʦ ʪʦʤ, ʯʪʦ ʢʘʞʜʳʡ ʯʝʣʦʚʝʢ ʩ ʨʦʞʜʝʥʠʷ 

ʦʙʣʘʜʘʝʪ ʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʧʦʥʠʤʘʥʠʶ ʠ ʧʨʦʠʟʚʦʜʩʪʚʫ ʢʘʢ ʨʦʜʥʦʡ, ʪʘʢ ʠ ʠʥʦʷʟʳʯʥʦʡ ʨʝʯʠ. ʇʝʨʚʳʤ ʵʪʘʧʦʤ 

ʨʘʟʚʠʪʠʷ ʵʪʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʘʫʜʠʦʚʦʩʧʨʠʷʪʠʝ ʠ ʧʦʥʠʤʘʥʠʝ ʨʝʯʠ ʜʨʫʛʠʭ ʣʶʜʝʡ [2,ʩ.41]. ʉʣʫʰʘʶʱʠʡ 

ʚʦʩʧʨʠʥʠʤʘʝʪ ʨʝʯʝʚʦʝ ʩʦʦʙʱʝʥʠʝ ʨʘʜʠ ʝʛʦ ʩʦʜʝʨʞʘʥʠʷ. ʇʦʵʪʦʤʫ ʘʢʪʠʚʥʦʩʪʴ ʧʩʠʭʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʨʝʮʝʧʠʝʥʪʘ ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʩʦʜʝʨʞʘʥʠʶ ʪʝʢʩʪʘ. ɺʦʩʧʨʠʷʪʠʝ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʩʦʙʦʡ ʨʦʣʠ 

ʟʥʘʯʠʤʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ [1]. ʕʪʦ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʷ ʥʝ ʧʨʦʩʪʦ ʧʨʠʥʷʪʘ, ʥʦ ʠ 

ʧʦʥʷʪʘ, ʦʩʤʳʩʣʝʥʘ. ʊʦʣʴʢʦ ʞʝʣʘʥʠʝ ʧʦʥʷʪʴ ʩʤʳʩʣ ʟʘʩʪʘʚʠʪ ʩʣʫʰʘʪʝʣʷ, ʤʦʙʠʣʠʟʦʚʘʚ ʚʥʠʤʘʥʠʝ, ʧʘʤʷʪʴ ʠ ʚʩʶ 

ʧʩʠʭʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʧʨʝʦʜʦʣʝʚʘʪʴ ʪʨʫʜʥʦʩʪʠ ʧʨʠ ʚʦʩʧʨʠʷʪʠʠ ʥʝʨʦʜʥʦʛʦ ʷʟʳʢʘ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʘʫʜʠʨʦʚʘʥʠʶ ʟʘʚʠʩʠʪ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʪ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʦʙʫʯʘʶʱʝʛʦʩʷ ʚ  

ʧʦʥʠʤʘʥʠʠ ʩʦʜʝʨʞʘʥʠʷ ʨʝʯʠ. ʆʜʥʘʢʦ ʚ ʧʨʘʢʪʠʢʝ ʧʨʝʧʦʜʘʚʘʥʠʷ ʯʘʩʪʦ ʧʨʠʭʦʜʠʪʩʷ ʩʪʘʣʢʠʚʘʪʴʩʷ ʩ ʪʝʤ, ʯʪʦ 

ʦʙʫʯʝʥʠʝ ʘʫʜʠʨʦʚʘʥʠʶ ʧʨʦʚʦʜʠʪʩʷ ʥʘ ʪʝʢʩʪʘʭ ʥʝʠʥʪʝʨʝʩʥʳʭ, ʥʝʠʥʬʦʨʤʘʪʠʚʥʳʭ, ʙʝʩʩʦʜʝʨʞʘʪʝʣʴʥʳʭ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʦʙʥʳʭ ʪʝʢʩʪʦʚ ʦʙʲʷʩʥʷʝʪʩʷ ʩʪʨʝʤʣʝʥʠʝʤ ʦʙʣʝʛʯʠʪʴ ʟʘʜʘʯʫ ʩʪʫʜʝʥʪʦʚ; ʧʦʩʢʦʣʴʢʫ 

ʠʥʦʷʟʳʯʥʘʷ ʬʦʨʤʘ ʪʨʫʜʥʘ, ʩʣʝʜʫʝʪ ʚʩʝ ʫʩʠʣʠʷ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴ ʥʘ ʥʝʡ, ʩʜʝʣʘʚ ʩʦʜʝʨʞʘʥʠʝ ʩʦʦʙʱʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʦʩʪʳʤ ʠ ʜʦʩʪʫʧʥʳʤ. ʆʧʳʪ ʨʘʙʦʪʳ ʧʦʢʘʟʳʚʘʝʪ ʦʰʠʙʦʯʥʦʩʪʴ ʵʪʦʡ ʧʨʘʢʪʠʢʠ. ʉʪʫʜʝʥʪʳ ʣʫʯʰʝ 

ʧʦʥʠʤʘʶʪ ʠ ʟʘʧʦʤʠʥʘʶʪ ʪʨʫʜʥʳʝ, ʥʦ ʩʦʜʝʨʞʘʪʝʣʴʥʳʝ ʪʝʢʩʪʳ, ʯʝʤ ʣʝʛʢʠʝ, ʥʦ ʧʨʠʤʠʪʠʚʥʳʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʦʩʥʦʚʥʳʤ ʪʨʝʙʦʚʘʥʠʝʤ ʢ ʩʦʜʝʨʞʘʥʠʶ ʪʝʢʩʪʦʚ ʜʣʷ ʘʫʜʠʨʦʚʘʥʠʷ ʩʣʝʜʫʝʪ ʩʯʠʪʘʪʴ ʠʭ ʧʦʟʥʘʚʘʪʝʣʴʥʫʶ 

ʮʝʥʥʦʩʪʴ, ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ, ʩʦʜʝʨʞʘʪʝʣʴʥʦʩʪʴ ʠʣʠ ʟʘʥʠʤʘʪʝʣʴʥʦʩʪʴ. ɻʨʘʜʘʮʠʷ ʪʨʫʜʥʦʩʪʝʡ ʚ ʦʪʥʦʰʝʥʠʠ ʠʭ 

ʩʤʳʩʣʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʤʦʞʝʪ ʚʳʨʘʞʘʪʴʩʷ ʚ ʧʝʨʝʭʦʜʝ ʦʪ ʟʘʥʠʤʘʪʝʣʴʥʳʭ (ʠʥʪʝʨʝʩʥʳʭ) ʪʝʢʩʪʦʚ ʢ 

ʩʦʜʝʨʞʘʪʝʣʴʥʳʤ (ʠʥʬʦʨʤʘʪʠʚʥʳʤ). ʂ ʟʘʥʠʤʘʪʝʣʴʥʳʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʪʝʢʩʪʳ, ʠʤʝʶʱʠʝ ʠʥʪʝʨʝʩʥʫʶ ʬʘʙʫʣʫ. 

ʕʪʠ ʪʝʢʩʪʳ ʤʦʛʫʪ ʙʳʪʴ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʳ ʠ ʜʦʩʪʫʧʥʳ ʩʪʫʜʝʥʪʘʤ. ʅʘ ʙʦʣʝʝ ʧʨʦʜʚʠʥʫʪʦʤ ʵʪʘʧʝ ʩʣʝʜʫʝʪ, 

ʥʘʨʷʜʫ ʩ ʟʘʥʠʤʘʪʝʣʴʥʳʤʠ ʪʝʢʩʪʘʤʠ, ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʜʝʨʞʘʪʝʣʴʥʳʝ ʪʝʢʩʪʳ, ʪ.ʝ. ʪʝʢʩʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʥʦʚʫʶ ʠ 

ʧʦʣʝʟʥʫʶ ʜʣʷ ʩʪʫʜʝʥʪʦʚ ʠʥʬʦʨʤʘʮʠʶ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʪʝʢʩʪʳ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʳʝ, ʩʪʨʘʥʦʚʝʜʯʝʩʢʠʝ, 

ʧʫʙʣʠʮʠʩʪʠʯʝʩʢʠʝ,  ʢʫʣʴʪʫʨʦʚʝʜʯʝʩʢʠʝ  ʠ  ʪ.ʧ. 

ʉʦʜʝʨʞʘʪʝʣʴʥʦʩʪʴ ʪʝʢʩʪʦʚ ʥʝ ʜʦʣʞʥʘ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʷʪʴʩʷ ʠʭ ʧʦʩʠʣʴʥʦʩʪʠ. ʇʦʩʠʣʴʥʦʩʪʴ ʪʝʢʩʪʘ ï ʦʜʠʥ 

ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ ʦʪʙʦʨʘ. ʇʦʩʠʣʴʥʦʩʪʴ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʦʯʝʪʘʥʠʝʤ ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʠ ʠ ʠʟʙʳʪʦʯʥʦʩʪʠ. 

ʅʘʨʷʜʫ ʩ ʥʦʚʳʤʠ ʩʚʝʜʝʥʠʷʤʠ ʪʝʢʩʪʳ ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴ ʠ ʩʚʝʜʝʥʠʷ, ʫʞʝ ʠʟʚʝʩʪʥʳʝ ʩʪʫʜʝʥʪʘʤ. ʅʘʣʠʯʠʝ 

ʪʘʢʠʭ ʩʚʝʜʝʥʠʡ ʩʦʟʜʘʝʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʧʦʚʳʰʘʝʪ ʝʛʦ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠ ʪʝʤ ʩʘʤʳʤ ʦʙʣʝʛʯʘʝʪ ʧʦʥʠʤʘʥʠʝ ʪʝʢʩʪʘ, ʝʛʦ ʩʤʳʩʣʘ. 

ʅʘʩʳʱʝʥʠʝ ʪʝʢʩʪʦʚ ʠʥʬʦʨʤʘʮʠʝʡ ʠ ʩʦʢʨʘʱʝʥʠʝ ʩʤʳʩʣʦʚʦʡ ʠʟʙʳʪʦʯʥʦʩʪʠ ʜʦʣʞʥʦ ʧʨʦʠʩʭʦʜʠʪʴ ʧʦʩʪʝʧʝʥʥʦ, 

ʦʪ ʪʝʢʩʪʦʚ ʤʝʥʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʭ, ʣʠʙʦ ʩʦʜʝʨʞʘʱʠʭ ʙʦʣʝʝ ʣʝʛʢʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʢ ʪʝʢʩʪʘʤ, ʙʦʣʝʝ 

ʥʘʩʳʱʝʥʥʳʤ ʠʥʬʦʨʤʘʮʠʝʡ, ʣʠʙʦ ʙʦʣʝʝ ʪʨʫʜʥʳʤ ʧʦ ʷʟʳʢʦʚʦʡ ʬʦʨʤʝ ʠʣʠ ʧʦ ʩʦʜʝʨʞʘʥʠʶ.  

ɺʦʩʧʨʠʥʠʤʘʷ ʪʝʢʩʪ ʥʘ ʩʣʫʭ, ʩʪʫʜʝʥʪʳ ʭʫʞʝ ʧʦʥʠʤʘʶʪ ʠ ʟʘʧʦʤʠʥʘʶʪ ʠʥʬʦʨʤʘʮʠʶ, ʯʝʤ ʧʨʠ ʯʪʝʥʠʠ. 

ʆʜʥʘʢʦ ʛʣʘʚʥʫʶ ʤʳʩʣʴ ʠ ʧʦʜʪʝʢʩʪ ʦʥʠ ʧʦʥʠʤʘʶʪ ʧʨʠ ʘʫʜʠʨʦʚʘʥʠʠ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʧʨʠ ʯʪʝʥʠʠ. ʕʪʦʪ ʬʘʢʪ 

ʧʦʟʚʦʣʷʝʪ ʛʦʚʦʨʠʪʴ ʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʘʫʜʠʨʦʚʘʥʠʠ ʪʝʢʩʪʦʚ, ʠʤʝʶʱʠʭ ʜʦʩʪʘʪʦʯʥʦ 

ʩʣʦʞʥʫʶ ʛʣʘʚʥʫʶ ʤʳʩʣʴ ʠ ʛʣʫʙʦʢʠʡ ʧʦʜʪʝʢʩʪ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʣʝʛʯʝ ʚʩʝʛʦ ʛʣʘʚʥʘʷ ʤʳʩʣʴ 

ʧʦʥʠʤʘʝʪʩʷ ʪʦʛʜʘ, ʢʦʛʜʘ ʦʥʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʚ ʦʜʥʦʡ ʬʨʘʟʝ ʚ ʥʘʯʘʣʝ ʪʝʢʩʪʘ, ʠ ʪʨʫʜʥʝʝ ʚʩʝʛʦ ï ʢʦʛʜʘ 

ʚʳʨʘʞʝʥʘ ʥʝʩʢʦʣʴʢʠʤʠ ʬʨʘʟʘʤʠ, ʨʘʟʙʨʦʩʘʥʥʳʤʠ ʧʦ ʚʩʝʤʫ ʩʦʦʙʱʝʥʠʶ.  

ʈʘʩʩʤʘʪʨʠʚʘʷ ʚʦʧʨʦʩʳ ʩʤʳʩʣʦʚʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʪʝʢʩʪʦʚ ʜʣʷ ʘʫʜʠʨʦʚʘʥʠʷ, ʥʝʣʴʟʷ ʥʝ ʫʧʦʤʷʥʫʪʴ ʦ ʨʦʣʠ 

ʥʘʟʚʘʥʠʷ ʪʝʢʩʪʘ ʠ ʝʛʦ  ʢʦʤʧʦʟʠʮʠʦʥʥʦʤ ʩʪʨʦʝ. ʋʜʘʯʥʦʝ ʥʘʟʚʘʥʠʝ, ʦʪʨʘʞʘʶʱʝʝ ʛʣʘʚʥʫʶ ʤʳʩʣʴ ʠʣʠ ʪʝʤʫ, 

ʩʦʟʜʘʝʪ ʚʝʨʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʤʳʩʣʠ, ʧʦʚʳʰʘʝʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, 

ʚʦʟʙʫʞʜʘʝʪ ʠʥʪʝʨʝʩ, ʧʨʠʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ. ʅʘʧʨʦʪʠʚ, ʥʝʫʜʘʯʥʦʝ ʥʘʟʚʘʥʠʝ ʩʦʟʜʘʝʪ ʥʝʚʝʨʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ 

ʤʳʩʣʠ, ʦʪʚʣʝʢʘʝʪ ʚʥʠʤʘʥʠʝ, ʟʘʪʨʫʜʥʷʝʪ ʧʦʥʠʤʘʥʠʝ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʜʦʣʞʝʥ ʧʦʜʙʠʨʘʪʴ ʪʝʢʩʪʳ 

ʜʣʷ ʘʫʜʠʨʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ (ʠʥʬʦʨʤʘʪʠʚʥʦʡ) ʮʝʥʥʦʩʪʠ ʠ ʥʘʟʚʘʥʠʷ.  
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ɼʣʷ ʦʩʤʳʩʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʪʝʢʩʪʘ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʪʘʢʞʝ ʧʦʩʪʨʦʝʥʠʝ ʪʝʢʩʪʘ, ʪ.ʝ. ʝʛʦ 

ʢʦʤʧʦʟʠʮʠʷ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʠ ʣʦʛʠʯʥʦʝ ʠʟʣʦʞʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʝʸ ʫʩʧʝʰʥʦʤʫ ʧʨʠʝʤʫ. 

ʗʩʥʘʷ ʠ ʯʝʪʢʘʷ ʩʪʨʫʢʪʫʨʘ ʩʦʦʙʱʝʥʠʷ ʠʛʨʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʨʦʣʴ. ʉʣʦʞʥʘʷ ʢʦʤʧʦʟʠʮʠʷ (ʨʘʟʥʦʧʣʘʥʦʚʦʩʪʴ 

ʩʶʞʝʪʥʦʡ ʣʠʥʠʠ, ʚʦʟʚʨʘʱʝʥʠʝ ʥʘʟʘʜ ʠʣʠ ʟʘʙʝʛʘʥʠʝ ʚʧʝʨʝʜ ʠ ʪ.ʧ.) ʩʫʱʝʩʪʚʝʥʥʦ ʫʭʫʜʰʘʝʪ ʧʦʥʠʤʘʥʠʝ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚ ʥʘʯʘʣʝ ʦʙʫʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʢʩʪʳ ʩ ʧʨʦʩʪʦʡ ʠ ʷʩʥʦʡ ʢʦʤʧʦʟʠʮʠʝʡ, 

ʧʦʩʪʝʧʝʥʥʦ ʫʩʣʦʞʥʷʷ ʝʸ ʥʘ ʙʦʣʝʝ ʧʨʦʜʚʠʥʫʪʦʤ ʵʪʘʧʝ.  

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɸʥʜʨʝʝʚʘ ɻ.ʄ. ʇʨʠʥʮʠʧ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʙʱʝʥʠʷ // ʆʙʱʝʥʠʝ ʠ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʅʘ ʨʫʩ. ʠ 

ʯʝʰʝʢ, ʷʟ. - ʇʨʘʛʘ, 1981.  

2. ɹʝʨʜʠʯʝʚʩʢʠʡ ɸ.ʃ.  ʉʦʚʨʝʤʝʥʥʳʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʚ ʦʙʫʯʝʥʠʠ ʠʥʦʩʪʨʘʥʥʦʤʫ ʷʟʳʢʫ // 

ʍʘʙʘʨʰʠ-ʀʟʚʝʩʪʠʷ. ʉʝʨʠʷ ʬʠʣʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ. - ʂʘʟʋʄʆʠʄʗ ʠʤʝʥʠ ɸʙʳʣʘʡ ʭʘʥʘ, 2013,ˉ 1-2, - 

ɸʣʤʘʪʳ, 2013. ï ʉ. 41-44. 

É  ʅ.ɸ. ɸʣʤʘʪʦʚʘ  2015 

 

 

 

 

ʋɼʂ 373.3     

                                                              ʉ.ʇ.ɸʭʪʳʨʩʢʠʡ  

          ʂ.ʧ.ʥ., ʜʦʮʝʥʪ 

       ɸʢʘʜʝʤʠʷ ʧʩʠʭʦʣʦʛʠʠ ʠ ʧʝʜʘʛʦʛʠʢʠ 

              ʖʞʥʳʡ ʬʝʜʝʨʘʣʴʥʳʡ  ʫʥʠʚʝʨʩʠʪʝʪ

        ʛ.ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

 

ʉʆɼɽʈɾɸʊɽʃʔʅʓɽ ʀ ʊɽʍʅʆʃʆɻʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ ʇʈʆɽʂʊʅʆʁ  

ɼɽʗʊɽʃʔʅʆʉʊʀ ɺ  ʅɸʏɸʃʔʅʆʁ ʐʂʆʃɽ 

  

ɸʥʥʦʪʘʮʠʷ 

 ɺ ʩʪʘʪʴʝ ʨʘʩʢʨʳʚʘʝʪʩʷ ʩʫʱʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʝ, ʠʩʪʦʨʠʯʝʩʢʠʡ ʘʩʧʝʢʪ 
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ʦʮʝʥʢʠ ʧʨʦʝʢʪʘ. ʇʦʢʘʟʘʥʘ  ʨʦʣʴ  ʧʨʦʝʢʪʦʚ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʥʘʯʘʣʴʥʦʡ  ʰʢʦʣʳ. 
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Abstract 

The article reveals the essence of modern education in elementary school, the historical aspect of the project 

activity. Attention is paid to the requirements of the project, consider the classification of projects, forms, product 

design activity, the contents of the project folder, the system of evaluation of the project. The role of projects in the 

modern educational process of primary school. 

Keywords 

project method, core competence, universal learning activities, problem-search method, research skills, 

product design activity, passport project, project folder. 

 ʅʦʚʳʝ ʩʦʮʠʘʣʴʥʳʝ ʟʘʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʝʨʝʭʦʜʦʤ ʥʘʰʝʡ ʩʪʨʘʥʳ ʢ ʧʦʩʪʠʥʜʫʩʪʨʠʘʣʴʥʦʤʫ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʦʙʱʝʩʪʚʫ, ʥʝ ʦʩʪʘʚʠʣʠ ʙʝʟ ʠʟʤʝʥʝʥʠʡ ʥʠ ʦʜʥʫ ʩʪʦʨʦʥʫ ʰʢʦʣʴʥʦʛʦ ʜʝʣʘ, ʦʙʫʩʣʦʚʠʣʠ 

ʚʦʟʨʦʞʜʝʥʠʝ ʠʥʪʝʨʝʩʘ ʢ ʠʜʝʷʤ ʨʘʟʚʠʚʘʶʱʝʛʦ ʦʙʫʯʝʥʠʷ, ʦʩʥʦʚʦʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʧʦʟʥʘʚʘʪʝʣʴʥʦʝ ʠ 
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ʣʠʯʥʦʩʪʥʦʝ ʨʘʟʚʠʪʠʝ ʨʝʙʸʥʢʘ. ʎʝʣʴʶ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ "ʦʙʱʝʢʫʣʴʪʫʨʥʦʝ, ʣʠʯʥʦʩʪʥʦʝ 

ʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʫʯʘʱʠʭʩʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʪʘʢʫʶ ʢʣʶʯʝʚʫʶ ʢʦʤʧʝʪʝʥʮʠʶ, ʢʘʢ ʫʤʝʥʠʝ ʫʯʠʪʴʩʷ" 

[1,ʩ.3].  ɺʧʝʨʚʳʝ ʚ ʠʩʪʦʨʠʠ ʨʦʩʩʠʡʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ   "ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʫʯʝʙʥʳʭ ʜʝʡʩʪʚʠʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʰʢʦʣʴʥʠʢʘʤ ʫʤʝʥʠʷ ʫʯʠʪʴʩʷ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʘʤʦʨʘʟʚʠʪʠʶ ʠ 

ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ"[1,ʩ.4] ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʚʘʞʥʝʡʰʘʷ ʟʘʜʘʯʘ ʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ 

ʫʨʦʚʥʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʩʪʘʥʦʚʠʪʩʷ ʨʘʟʚʠʪʠʝ  ʫ ʫʯʘʱʠʭʩʷ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʫʯʝʙʥʳʭ 

ʜʝʡʩʪʚʠʡ.  ʅʦʚʳʝ ʧʨʠʥʮʠʧʳ ʣʠʯʥʦʩʪʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ, 

ʩʫʙʲʝʢʪʥʦʩʪʠ ʚ ʦʙʫʯʝʥʠʠ ʧʦʪʨʝʙʦʚʘʣʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʦʙʫʯʝʥʠʷ ʚ ʩʪʘʥʦʚʣʝʥʠʠ ʋʋɼ. 

ɺʝʜʫʱʝʝ ʤʝʩʪʦ ʩʨʝʜʠ ʥʠʭ ʧʨʠʥʘʜʣʝʞʠʪ ʤʝʪʦʜʫ ʧʨʦʝʢʪʦʚ. ɺ ʦʩʥʦʚʝ ʧʨʦʝʢʪʥʦʡ  ʜʝʷʪʝʣʴʥʦʩʪʠ ʣʝʞʠʪ 

ʧʨʦʙʣʝʤʥʦ-ʧʦʠʩʢʦʚʳʡ ʤʝʪʦʜ. ʉʫʱʝʩʪʚʫʶʪ ʜʚʝ ʦʩʥʦʚʥʳʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʤʳʩʣʠʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ - ʠʥʜʫʢʮʠʷ 

ʠ ʜʝʜʫʢʮʠʷ. "ʄʝʞʜʫ ʪʝʤ ʢʘʢ ʠʥʜʫʢʮʠʷ ʧʝʨʝʭʦʜʠʪ ʦʪ ʦʪʜʝʣʴʥʳʭ ʧʦʜʨʦʙʥʦʩʪʝʡ (ʠʣʠ ʯʘʩʪʥʦʛʦ) ʢ ʩʚʷʟʥʦʤʫ 

ʚʟʛʣʷʜʫ ʥʘ ʧʦʣʦʞʝʥʠʝ (ʦʙʱʝʤʫ), ʜʝʜʫʢʮʠʷ ʥʘʯʠʥʘʝʪ ʩ ʧʦʩʣʝʜʥʝʛʦ ʠ ʠʜʸʪ ʦʙʨʘʪʥʦ ʢ ʯʘʩʪʥʦʤʫ, ʩʦʝʜʠʥʷʷ ʠ 

ʩʚʷʟʳʚʘʷ ʝʛʦ. ʀʥʜʫʢʪʠʚʥʳʡ ʧʨʦʮʝʩʩ ʚʝʜʸʪ ʢ ʦʪʢʨʳʪʠʶ ʩʚʷʟʫʶʱʝʛʦ ʧʨʠʥʮʠʧʘ, ʜʝʜʫʢʪʠʚʥʳʡ - ʢ ʝʛʦ ʧʨʦʚʝʨʢʝ 

- ʧʦʜʪʚʝʨʞʜʝʥʠʶ, ʦʪʚʝʨʞʝʥʠʶ, ʠʟʤʝʥʝʥʠʶ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʚʦʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʚʨʘʱʘʪʴ ʨʘʟʣʠʯʥʳʝ  

ʧʦʜʨʦʙʥʦʩʪʠ ʚ ʮʝʣʦʩʪʥʳʡ ʦʧʳʪ" [2, ʩ.80].   

  ɺ ʤʣʘʜʰʝʤ ʰʢʦʣʴʥʦʤ ʚʦʟʨʘʩʪʝ ʫ ʜʝʪʝʡ ʠʤʝʶʪʩʷ ʦʩʦʙʦ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʚʥʫʪʨʝʥʥʠʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʤʠʨʫ (ɺ.ɺ.ɿʝʥʴʢʦʚʩʢʠʡ, ʅ.ʉ.ʃʝʡʪʝʩ, ɸ.ʅ.ʇʦʜʜʴʷʢʦʚ). ʈʘʟʚʠʪʠʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʤʠʨʫ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʦ ʩ ʨʘʟʚʠʪʠʝʤ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ, 

ʢʦʪʦʨʳʝ ʩʪʘʥʦʚʷʪʩʷ ʧʫʩʢʦʚʳʤ ʤʝʭʘʥʠʟʤʦʤ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʜʝʪʴʤʠ ʙʦʣʴʰʠʭ ʠ ʤʘʣʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʠʤ ʥʝ ʪʦʣʴʢʦ  ʫʟʥʘʪʴ ʤʥʦʛʦ ʥʦʚʦʛʦ ʦʙ ʦʢʨʫʞʘʶʱʝʤ ʤʠʨʝ, ʥʦ ʠ ʧʨʠʦʙʨʝʩʪʠ ʫʥʠʚʝʨʩʘʣʴʥʳʝ 

ʩʧʦʩʦʙʳ ʝʛʦ ʧʦʟʥʘʥʠʷ - ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʫʤʝʥʠʷ [5,ʩ.6]. 

   ʆʩʥʦʚʦʧʦʣʦʞʥʠʢʦʤ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʧʨʦʝʢʪʦʚ ʩʯʠʪʘʝʪʩʷ ɼʞ. ɼʴʶʠ (1859-1952), 

ʘʤʝʨʠʢʘʥʩʢʠʡ ʬʠʣʦʩʦʬ-ʧʨʘʛʤʘʪʠʢ, ʧʩʠʭʦʣʦʛ, ʧʝʜʘʛʦʛ. ʇʨʘʚʜʘ, ʥʠ ʚ ʦʜʥʦʡ ʠʟ ʪʘʢʠʭ ʨʘʙʦʪ ʦʥ ʥʝ ʫʧʦʪʨʝʙʣʷʝʪ 

ʩʣʦʚʦ "ʧʨʦʝʢʪ" ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʧʝʜʘʛʦʛʠʯʝʩʢʦʤʫ ʤʝʪʦʜʫ. ʆʜʥʘʢʦ, ʢʘʞʜʘʷ ʩʪʨʘʥʠʮʘ, ʥʘʧʠʩʘʥʥʘʷ  ɼʴʶʠ, 

ʠʟʣʫʯʘʝʪ ʧʘʬʦʩ ʩʚʷʟʠ ʩ ʞʠʟʥʴʶ, ʩ ʣʠʯʥʳʤ ʦʧʳʪʦʤ ʨʝʙʸʥʢʘ ʠ ʢʦʣʣʝʢʪʠʚʥʳʤ ʦʧʳʪʦʤ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ.  

 ʉʥʘʯʘʣʘ 20 ʚʝʢʘ ʤʝʪʦʜ ʧʨʦʝʢʪʦʚ ʩʪʘʥʦʚʠʪʩʷ ʧʦʧʫʣʷʨʥʳʤ ʚ ʘʤʝʨʠʢʘʥʩʢʦʡ ʰʢʦʣʝ. ɺ 1910-ʝ ʛʛ. 

ʧʨʦʬʝʩʩʦʨ ʂʦʣʣʠʥʛʩ, ʧʨʝʜʣʦʞʠʣ ʧʝʨʚʫʶ ʚ ʤʠʨʝ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʧʨʦʝʢʪʦʚ [3,ʩ.15]: 1)"ʧʨʦʝʢʪʳ ʠʛʨ" 

(ʨʘʟʣʠʯʥʳʝ ʠʛʨʳ, ʥʘʨʦʜʥʳʝ ʪʘʥʮʳ", ʜʨʘʤʘʪʠʟʘʮʠʷ, ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʨʘʟʚʣʝʯʝʥʠʷ ʪ.ʜ.); 

2) "ʵʢʩʢʫʨʩʠʦʥʥʳʝ ʧʨʦʝʢʪʳ", ʮʝʣʴ ʢʦʪʦʨʳʭ - ʠʟʫʯʝʥʠʝ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʢʨʫʞʘʶʱʝʡ  ʧʨʠʨʦʜʦʡ ʠ 

ʦʙʱʝʩʪʚʝʥʥʦʡ ʞʠʟʥʴʶ; 3)"ʧʦʚʝʩʪʚʦʚʘʪʝʣʴʥʳʝ ʧʨʦʝʢʪʳ", ʮʝʣʴ ʢʦʪʦʨʳʭ - ʨʘʟʨʘʙʦʪʢʘ ʠ ʧʦʣʫʯʝʥʠʝ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʦʪ ʨʘʩʩʢʘʟʘ ʚ ʨʘʟʣʠʯʥʦʡ ʬʦʨʤʝ: ʚ ʫʩʪʥʦʡ, ʧʠʩʴʤʝʥʥʦʡ, ʚʦʢʘʣʴʥʦʡ (ʧʝʩʥʷ), ʭʫʜʦʞʝʩʪʚʝʥʥʦʡ 

(ʢʘʨʪʠʥʝ), ʤʫʟʳʢʘʣʴʥʦʡ (ʠʛʨʘ ʥʘ ʨʦʷʣʝ) ʠ ʪ.ʜ.; 4)"ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʧʨʦʝʢʪʳ". ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʰʢʦʣʝ, 

ʨʘʙʦʪʘʚʰʝʡ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʂʦʣʣʠʥʛʩʘ ʧʦ ʤʝʪʦʜʫ ʧʨʦʝʢʪʦʚ, ʟʘ ʦʜʠʥ ʧʝʨʚʳʡ ʛʦʜ ʨʘʙʦʪʳ ʙʳʣʦ ʟʘʜʫʤʘʥʦ, 

ʧʦʜʛʦʪʦʚʣʝʥʦ ʠ ʧʨʦʚʝʜʝʥʦ  54 ʧʨʦʝʢʪʘ ʠʛʨ, 92 ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʧʨʦʝʢʪʘ, 396 ʧʦʚʝʩʪʚʦʚʘʪʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ. 

 ʅʘ ʨʫʙʝʞʝ 1910-20-ʭ ʛʛ. ʤʝʪʦʜ ʧʨʦʝʢʪʦʚ ʚʭʦʜʠʪ ʚ ʧʨʘʢʪʠʢʫ ʨʦʩʩʠʡʩʢʦʡ ʰʢʦʣʳ. ʕʪʘ ʠʩʪʦʨʠʷ, ʧʦʣʥʘʷ 

ʜʨʘʤʘʪʠʟʤʘ. ʉʥʘʯʘʣʘ - "ʧʝʨʩʧʝʢʪʠʚʥʳʡ" ʘ ʚʩʢʦʨʝ ʠ "ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʤʝʪʦʜ". ʏʝʨʝʟ ʧʷʪʴ ʣʝʪ - 

"ʣʝʛʢʦʤʳʩʣʝʥʥʦʝ ʧʨʦʞʝʢʪʝʨʩʪʚʦ". ʊʘʢ ʢʦʣʝʙʘʣʠʩʴ ʦʮʝʥʢʠ ʤʝʪʦʜʘ ʧʨʦʝʢʪʦʚ ʚ ʦʬʠʮʠʘʣʴʥʦʡ ʧʝʜʘʛʦʛʠʢʝ. 

ɻʣʘʚʥʳʝ ʧʨʠʯʠʥʳ ʪʘʢʦʛʦ ʷʚʣʝʥʠʷ ʢʨʦʶʪʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ ʧʦʜʛʦʪʦʚʣʝʥʥʳʭ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ, ʩʣʘʙʘʷ 

ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʴ ʤʝʪʦʜʠʢʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʩʦʯʝʪʘʥʠʝ ʤʝʪʦʜʘ ʧʨʦʝʢʪʦʚ ʩ ʧʝʜʘʛʦʛʠʯʝʩʢʠ 

ʥʝʛʨʘʤʦʪʥʦʡ ʠʜʝʝʡ "ʢʦʤʧʣʝʢʩʥʳʭ ʧʨʦʛʨʘʤʤ". ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʪʦʜ ʧʨʦʝʢʪʦʚ - ʦʜʠʥ ʠʟ ʜʦʤʠʥʠʨʫʶʱʠʭ 

ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ ʚ ʰʢʦʣʝ. 

 ʊʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ  ʢ ʫʯʝʙʥʳʤ ʧʨʦʝʢʪʘʤ: 1) ʥʘʣʠʯʠʝ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʦʡ ʟʘʜʘʯʠ - 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ, ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ, ʧʨʘʢʪʠʯʝʩʢʦʡ; 2) ʪʝʭʥʦʣʦʛʠʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʘ; 3) ʧʦʠʩʢ 

ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʘʷ ʚʧʦʩʣʝʜʩʪʚʠʠ ʪʨʝʙʫʝʪ ʦʙʨʘʙʦʪʢʠ, ʦʩʤʳʩʣʝʥʠʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʝʢʪʘ; 

4) ʥʘʣʠʯʠʝ ʧʨʦʜʫʢʪʘ ʧʨʦʝʢʪʘ - ʩʨʝʜʩʪʚʦ, ʢʦʪʦʨʦʝ ʨʘʟʨʘʙʦʪʘʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʧʨʦʝʢʪʥʦʡ ʛʨʫʧʧʳ; 5) 

ʧʨʝʟʝʥʪʘʮʠʷ  ʧʨʦʜʫʢʪʘ ʧʨʦʝʢʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʨʫʢʪʫʨʘ ʧʨʦʝʢʪʘ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: ʧʨʦʙʣʝʤʘ - ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ (ʧʣʘʥʠʨʦʚʘʥʠʝ) - ʧʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ - ʧʨʦʜʫʢʪ - ʧʨʝʟʝʥʪʘʮʠʷ - 

ʧʦʨʪʬʦʣʠʦ (ʧʘʧʢʘ, ʚ ʢʦʪʦʨʦʡ ʩʦʙʨʘʥʳ ʚʩʝ ʨʘʙʦʯʠʝ ʤʘʪʝʨʠʘʣʳ ʧʨʦʝʢʪʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʯʝʨʥʦʚʠʢʠ, ʧʣʘʥʳ, ʦʪʯʸʪʳ 

ʠ ʜʨ.). 

  ʉʫʱʝʩʪʚʫʝʪ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʨʦʝʢʪʦʚ. ʈʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ. ʊʘʢ, 

ʀ.ʉ.ʉʝʨʛʝʝʚ [4,ʩ.13-15] ʚʳʜʝʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʛʨʫʧʧʳ ʧʨʦʝʢʪʦʚ:  
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1) ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʦʝʢʪʦʚ ʧʦ ʜʦʤʠʥʠʨʫʶʱʝʡ  ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ: 

 ʘ) ʇʨʘʢʪʠʢʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʧʨʦʝʢʪ ʥʘʮʝʣʝʥ ʥʘ ʩʦʮʠʘʣʴʥʳʝ ʠʥʪʝʨʝʩʳ ʩʘʤʠʭ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʝʢʪʘ 

ʠʣʠ ʚʥʝʰʥʝʛʦ ʟʘʢʘʟʯʠʢʘ. ʇʨʦʜʫʢʪ ʟʘʨʘʥʝʝ ʦʧʨʝʜʝʣʸʥ ʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʞʠʟʥʠ ʢʣʘʩʩʘ, ʰʢʦʣʳ, 

ʤʠʢʨʦʨʘʡʦʥʘ, ʛʦʨʦʜʘ, ʧʦʩʸʣʢʘ. ɺʘʞʥʦ ʦʮʝʥʠʪʴ ʨʝʘʣʴʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʜʫʢʪʘ ʥʘ ʧʨʘʢʪʠʢʝ ʠ ʝʛʦ 

ʩʧʦʩʦʙʥʦʩʪʴ ʨʝʰʠʪʴ ʧʦʩʪʘʚʣʝʥʥʫʶ ʧʨʦʙʣʝʤʫ. 

 ʙ) ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʧʨʦʝʢʪ ʧʦ ʩʪʨʫʢʪʫʨʝ ʥʘʧʦʤʠʥʘʝʪ ʥʘʫʯʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. ʆʥ ʚʢʣʶʯʘʝʪ 

ʦʙʦʩʥʦʚʘʥʠʝ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠʟʙʨʘʥʥʦʡ ʪʝʤʳ, ʦʙʦʩʥʦʚʘʥʠʝ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʳʜʚʠʞʝʥʠʝ ʛʠʧʦʪʝʟʳ, 

ʦʙʩʫʞʜʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ.  ʇʨʠ ʵʪʦʤ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʳ ʩʦʚʨʝʤʝʥʥʦʡ ʥʘʫʢʠ: ʦʧʳʪʳ, 

ʵʢʩʧʝʨʠʤʝʥʪʳ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ, ʪʝʩʪʠʨʦʚʘʥʠʝ, ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʡ ʦʧʨʦʩ ʠ ʜʨ. 

 ʚ) ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʧʨʦʝʢʪ ʥʘʧʨʘʚʣʝʥ ʥʘ ʩʙʦʨ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʘʢʦʤ-ʪʦ ʦʙʲʝʢʪʝ, ʷʚʣʝʥʠʠ ʩ ʮʝʣʴʶ 

ʘʥʘʣʠʟʘ, ʦʙʦʙʱʝʥʠʷ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʣʷ ʰʠʨʦʢʦʡ ʘʫʜʠʪʦʨʠʠ. ʈʝʟʫʣʴʪʘʪʦʤ ʪʘʢʦʛʦ ʧʨʦʝʢʪʘ ʤʦʞʝʪ ʙʳʪʴ 

ʩʦʟʜʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʨʝʜʳ ʢʣʘʩʩʘ ʠ ʰʢʦʣʳ. 

 ʛ) ʊʚʦʨʯʝʩʢʠʡ ʧʨʦʝʢʪ ʧʨʝʜʧʦʣʘʛʘʝʪ ʤʘʢʩʠʤʘʣʴʥʦ ʩʚʦʙʦʜʥʳʡ ʠ ʥʝʪʨʘʜʠʮʠʦʥʥʳʡ ʧʦʜʭʦʜ ʢ 

ʦʬʦʨʤʣʝʥʠʶ  ʨʝʟʫʣʴʪʘʪʦʚ. ʕʪʦ ʤʦʛʫʪ ʙʳʪʴ ʘʣʴʤʘʥʘʭʠ, ʪʝʘʪʨʘʣʠʟʘʮʠʠ, ʩʧʦʨʪʠʚʥʳʝ ʠʛʨʳ, ʧʨʦʠʟʚʝʜʝʥʠʷ 

ʠʟʦʙʨʘʟʠʪʝʣʴʥʦʛʦ ʠʣʠ ʜʝʢʦʨʘʪʠʚʥʦ-ʧʨʠʢʣʘʜʥʦʛʦ ʠʩʢʫʩʩʪʚʘ, ʚʠʜʝʦʬʠʣʴʤʳ ʠ ʪ.ʧ. 

 ʜ) ʈʦʣʝʚʦʡ ʧʨʦʝʢʪ - ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ. 

ʋʯʘʩʪʚʫʷ ʚ ʥʸʤ, ʧʨʦʝʢʪʘʥʪʳ ʙʝʨʫʪ ʥʘ ʩʝʙʷ ʨʦʣʠ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʣʠ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʝʨʩʦʥʘʞʝʡ, ʚʳʜʫʤʘʥʥʳʭ 

ʛʝʨʦʝʚ ʠ ʪ.ʧ. ʈʝʟʫʣʴʪʘʪ ʧʨʦʝʢʪʘ ʦʩʪʘʸʪʩʷ ʦʪʢʨʳʪʳʤ ʜʦ ʩʘʤʦʛʦ ʦʢʦʥʯʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʙʫʜʝʪ ʣʠ ʟʘʢʣʶʯʸʥ 

ʜʦʛʦʚʦʨ ʠʣʠ ʨʘʟʨʝʰʸʥ ʢʦʥʬʣʠʢʪ? 

 2) ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʦʝʢʪʦʚ ʧʦ ʢʦʤʧʣʝʢʩʥʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨʫ ʢʦʥʪʘʢʪʦʚ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ. 

 ʇʦ ʢʦʤʧʣʝʢʩʥʦʩʪʠ ( ʠʥʘʯʝ ʛʦʚʦʨʷ, ʧʦ ʧʨʝʜʤʝʪʥʦ-ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʦʙʣʘʩʪʠ) ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʘ 

ʪʠʧʘ ʧʨʦʝʢʪʦʚ: 

 ʘ) ʄʦʥʦʧʨʦʝʢʪʳ ʧʨʦʚʦʜʷʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʧʨʝʜʤʝʪʘ ʠʣʠ ʦʜʥʦʡ ʦʙʣʘʩʪʠ ʟʥʘʥʠʷ, ʭʦʪʷ 

ʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʠʟ ʜʨʫʛʠʭ ʦʙʣʘʩʪʝʡ ʟʥʘʥʠʷ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʊʘʢʠʝ ʧʨʦʝʢʪʳ ʤʦʛʫʪ  ʙʳʪʴ, 

ʥʘʧʨʠʤʝʨ, ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʤʠ, ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ, ʣʠʪʝʨʘʪʫʨʥʦ-ʪʚʦʨʯʝʩʢʠʤʠ, ʢʫʣʴʪʫʨʦʚʝʜʯʝʩʢʠʤʠ, 

ʠʩʪʦʨʠʯʝʩʢʠʤʠ, ʤʫʟʳʢʘʣʴʥʳʤʠ ʠ ʜʨ.  

 ʙ) ʄʝʞʧʨʝʜʤʝʪʥʳʝ ʧʨʦʝʢʪʳ ʚʳʧʦʣʥʷʶʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʦ ʚʥʝʫʨʦʯʥʦʝ ʚʨʝʤʷ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ʥʝʩʢʦʣʴʢʠʭ ʩʧʝʮʠʘʣʠʩʪʦʚ (ʥʘʧʨʠʤʝʨ, ʫʯʠʪʝʣʝʡ ʥʘʯʘʣʴʥʳʭ ʢʣʘʩʩʦʚ, ʠʥʦʩʪʨʘʥʥʦʛʦ ʷʟʳʢʘ, ʠʟʦ, ʤʫʟʳʢʠ, 

ʬʠʟʚʦʩʧʠʪʘʥʠʷ). 

 ʇʦ ʭʘʨʘʢʪʝʨʫ ʢʦʥʪʘʢʪʦʚ ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʧʨʦʝʢʪʳ ʜʝʣʷʪʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ: 

 ʘ) ʚʥʫʪʨʠʢʣʘʩʩʥʳʝ; ʙ) ʚʥʫʪʨʠʰʢʦʣʴʥʳʝ; ʚ) ʨʝʛʠʦʥʘʣʴʥʳʤʠ (ʨʘʟʥʦʛʦ ʤʘʩʰʪʘʙʘ); ʛ) ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʝ; 

ʜ) ʤʝʞʜʫʥʘʨʦʜʥʳʝ. 

3) ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʨʦʝʢʪʦʚ ʧʦ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ: 

 ʘ) ʄʠʥʠ-ʧʨʦʝʢʪʳ ʤʦʛʫʪ ʫʢʣʘʜʳʚʘʪʴʩʷ ʚ ʦʜʠʥ ʫʨʦʢ. 

 ʙ) ʂʨʘʪʢʦʩʨʦʯʥʳʝ ʧʨʦʝʢʪʳ ʪʨʝʙʫʶʪ ʚʳʜʝʣʝʥʠʷ  4-6 ʫʨʦʢʦʚ. ʋʨʦʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʢʦʦʨʜʠʥʘʮʠʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ  ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʝʢʪʥʳʭ ʛʨʫʧʧ, ʘ ʦʩʥʦʚʥʘʷ ʨʘʙʦʪʘ ʧʦ ʩʙʦʨʫ ʠʥʬʦʨʤʘʮʠʠ, ʠʟʛʦʪʦʚʣʝʥʠʶ ʧʨʦʜʫʢʪʘ 

ʠ ʧʦʜʛʦʪʦʚʢʘ ʧʨʝʟʝʥʪʘʮʠʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʦ ʚʥʝʢʣʘʩʩʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ  ʠ ʜʦʤʘ. 

 ʚ) ʅʝʜʝʣʴʥʳʝ ʧʨʦʝʢʪʳ ʚʳʧʦʣʥʷʶʪʩʷ ʚ ʛʨʫʧʧʘʭ ʚ ʭʦʜʝ ʧʨʦʝʢʪʥʦʡ ʥʝʜʝʣʠ. ɺʦʟʤʦʞʥʦ ʩʦʯʝʪʘʥʠʝ 

ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ  ʠ ʤʝʪʦʜʦʚ ʨʘʙʦʪʳ (ʧʨʘʢʪʠʢʫʤʳ, ʦʧʳʪʳ, ʵʢʩʧʝʨʠʤʝʥʪʳ, ʵʢʩʢʫʨʩʠʠ, ʵʢʩʧʝʜʠʮʠʠ, ʬʦʪʦ- ʠ 

ʚʠʜʝʦʩʲʸʤʢʠ ʠ ʜʨ.). ɺʩʸ ʵʪʦ ʜʝʣʘʝʪ ʧʨʦʝʢʪʥʫʶ ʥʝʜʝʣʶ ʦʧʪʠʤʘʣʴʥʦʡ ʬʦʨʤʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʝʢʪʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 

 ʛ) ɻʦʜʠʯʥʳʝ ʧʨʦʝʢʪʳ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʢʘʢ ʚ ʛʨʫʧʧʘʭ, ʪʘʢ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦ. ʊʨʘʜʠʮʠʦʥʥʦ ʜʘʥʥʘʷ 

ʨʘʙʦʪʘ ʧʨʦʚʦʜʠʪʩʷ ʚ ʨʘʤʢʘʭ ʫʯʝʥʠʯʝʩʢʠʭ ʥʘʫʯʥʳʭ ʩʦʦʙʱʝʩʪʚ. ɺʝʩʴ ʛʦʜʠʯʥʳʡ ʧʨʦʝʢʪ - ʦʪ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʨʦʙʣʝʤʳ ʠ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦ ʧʨʝʟʝʥʪʘʮʠʠ ʚʳʧʦʣʥʷʶʪʩʷ ʚʦ ʚʥʝʫʨʦʯʥʦʝ ʚʨʝʤʷ. 

 ɺʳʙʦʨ ʬʦʨʤʳ ʧʨʦʜʫʢʪʘ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ - ʚʘʞʥʘʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʟʘʜʘʯʘ ʫʯʘʩʪʥʠʢʦʚ 

ʧʨʦʝʢʪʘ. ʆʪ ʝʸ ʨʝʰʝʥʠʷ ʚ ʙʦʣʴʰʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ , ʥʘʩʢʦʣʴʢʦ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʝʢʪʘ ʙʫʜʝʪ ʫʚʣʝʢʘʪʝʣʴʥʳʤ, ʘ 

ʟʘʱʠʪʘ ʧʨʦʝʢʪʘ - ʧʨʝʟʝʥʪʘʙʝʣʴʥʦʡ ʠ ʫʙʝʜʠʪʝʣʴʥʦʡ, ʧʨʝʜʣʦʞʝʥʥʳʝ ʨʝʰʝʥʠʷ - ʧʦʣʝʟʥʳʤʠ ʜʣʷ ʨʝʰʝʥʠʷ 

ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʦʡ ʧʨʦʙʣʝʤʳ. ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ  ʠ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤʠ ʬʦʨʤʘʤʠ  ʧʨʦʝʢʪʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʥʘʯʘʣʴʥʦʡ ʰʢʦʣʳ ʤʦʛʫʪ ʙʳʪʴ: ʚʳʩʪʘʚʢʘ, ʛʘʟʝʪʘ, ʚʠʜʝʦʬʠʣʴʤ, ʞʫʨʥʘʣ, ʠʛʨʘ, ʢʘʨʪʦʩʭʝʤʳ, 

ʢʘʨʪʘ, ʢʦʣʣʝʢʮʠʠ, ʯʝʨʪʝʞʠ, ʢʦʩʪʶʤʳ, ʤʘʢʝʪʳ, ʤʦʜʝʣʠ, ʨʝʢʦʤʝʥʜʘʮʠʠ, ʤʫʟʳʢʘʣʴʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ, ʩʮʝʥʘʨʠʡ 
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ʧʨʘʟʜʥʠʢʘ, ʧʨʦʛʥʦʟ, ʧʫʪʝʚʦʜʠʪʝʣʴ, ʩʝʨʠʷ ʠʣʣʶʩʪʨʘʮʠʡ, ʩʢʘʟʢʘ, ʩʠʩʪʝʤʘ ʰʢʦʣʴʥʦʛʦ  ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʩʪʘʪʴʷ,  

ʧʨʝʩʩ-ʢʦʥʬʝʨʝʥʮʠʷ,  ʦʪʯʸʪʳ ʵʢʩʧʝʜʠʮʠʠ, ʧʫʪʝʰʝʩʪʚʠʷ,  ʵʢʩʢʫʨʩʠʠ ʠ ʜʨ. 

 ɺ  ʰʢʦʣʴʥʦʡ ʧʨʘʢʪʠʢʝ ʫ  ʫʯʠʪʝʣʝʡ ʜʦʣʞʥʘ ʙʳʪʴ ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ  

ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɼʣʷ ʵʪʦʛʦ ʧʝʜʘʛʦʛʫ ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠ ʭʨʘʥʠʪʴ ʚ ʢʘʙʠʥʝʪʝ 

(ʰʢʦʣʴʥʦʡ ʤʝʜʠʘʪʝʢʝ) ʧʘʩʧʦʨʪ ʧʨʦʝʢʪʥʦʡ ʨʘʙʦʪʳ.  ʉʪʨʫʢʪʫʨʘ ʧʘʩʧʦʨʪʘ ʧʨʦʝʢʪʥʦʡ  ʜʝʷʪʝʣʴʥʦʩʪʠ  ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ  ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 1) ʥʘʟʚʘʥʠʝ ʧʨʦʝʢʪʘ; 2) ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʝʢʪʘ; 3) ʢʦʥʩʫʣʴʪʘʥʪ(ʳ)  

ʧʨʦʝʢʪʘ; 4) ʫʯʝʙʥʳʡ ʧʨʝʜʤʝʪ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʧʨʦʚʦʜʠʪʩʷ ʨʘʙʦʪʘ ʧʦ ʧʨʦʝʢʪʫ; 5) ʫʯʝʙʥʳʝ ʜʠʩʮʠʧʣʠʥʳ, 

ʙʣʠʟʢʠʝ ʢ ʪʝʤʝ ʧʨʦʝʢʪʘ; 6) ʚʦʟʨʘʩʪ ʫʯʘʱʠʭʩʷ, ʥʘ ʢʦʪʦʨʳʡ ʨʘʩʩʯʠʪʘʥ ʧʨʦʝʢʪ;  7) ʩʦʩʪʘʚ ʧʨʦʝʢʪʥʦʡ ʛʨʫʧʧʳ 

(ʌ.ʀ.ʫʯʘʱʠʭʩʷ, ʢʣʘʩʩ); 8) ʪʠʧ ʧʨʦʝʢʪʘ; 9) ʟʘʢʘʟʯʠʢ ʧʨʦʝʢʪʘ; 10) ʮʝʣʴ ʧʨʦʝʢʪʘ; 11) ʟʘʜʘʯʠ ʧʨʦʝʢʪʘ; 12) ʟʘʜʘʥʠʷ 

ʧʨʦʝʢʪʘ (3-4 ʧʨʦʙʣʝʤʥʳʭ ʚʦʧʨʦʩʘ ʧʦ ʪʝʤʝ ʧʨʦʝʢʪʘ); 13) ʥʝʦʙʭʦʜʠʤʦʝ ʦʙʦʨʫʜʦʚʘʥʠʝ; 14) ʘʥʥʦʪʘʮʠʷ 

(ʘʢʪʫʘʣʴʥʦʩʪʴ, ʟʥʘʯʠʤʦʩʪʴ ʥʘ ʫʨʦʚʥʝ ʢʣʘʩʩʘ, ʰʢʦʣʳ, ʨʘʡʦʥʘ, ʣʠʯʥʦʩʪʥʦʝ ʫʯʘʩʪʠʝ, ʚʦʩʧʠʪʘʪʝʣʴʥʳʡ ʘʩʧʝʢʪ, 

ʢʨʘʪʢʦ - ʩʦʜʝʨʞʘʥʠʝ); 15) ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʧʨʦʜʫʢʪʳ ʧʨʦʝʢʪʘ; 16) ʤʝʪʦʜʠʯʝʩʢʠʝ ʵʪʘʧʳ ʥʘʜ ʧʨʦʝʢʪʦʤ 17) 

ʧʨʝʜʧʦʣʘʛʘʝʤʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʦʣʝʡ ʚ ʧʨʦʝʢʪʥʦʡ ʛʨʫʧʧʝ. 

 ʇʨʦʝʢʪʥʘʷ ʧʘʧʢʘ (ʧʦʨʪʬʦʣʠʦ ʧʨʦʝʢʪʘ) - ʦʜʠʥ ʠʟ ʦʙʷʟʘʪʝʣʴʥʳʭ ʚʳʭʦʜʦʚ ʧʨʦʝʢʪʘ, ʧʨʝʜʲʷʚʣʷʝʤʳʭ ʥʘ 

ʟʘʱʠʪʝ (ʧʨʝʟʝʥʪʘʮʠʠ) ʧʨʦʝʢʪʘ. ɺʝʜʫʱʘʷ ʟʘʜʘʯʘ ʧʘʧʢʠ ʥʘ ʟʘʱʠʪʝ - ʧʦʢʘʟʘʪʴ ʭʦʜ ʨʘʙʦʪʳ ʧʨʦʝʢʪʥʦʡ ʛʨʫʧʧʳ. 

ɻʨʘʤʦʪʥʦ ʩʦʩʪʘʚʣʝʥʥʘʷ ʧʨʦʝʢʪʥʘʷ ʧʘʧʢʘ ʧʦʟʚʦʣʷʝʪ ʯʸʪʢʦ ʦʨʛʘʥʠʟʦʚʘʪʴ ʨʘʙʦʪʫ ʢʘʞʜʦʛʦ ʫʯʘʩʪʥʠʢʘ 

ʧʨʦʝʢʪʥʦʡ ʛʨʫʧʧʳ, ʩʪʘʪʴ ʫʜʦʙʥʳʤ ʢʦʣʣʝʢʪʦʨʦʤ ʠʥʬʦʨʤʘʮʠʠ ʠ ʩʧʨʘʚʦʯʥʠʢʦʤ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʡ ʨʘʙʦʪʳ 

ʥʘʜ ʧʨʦʝʢʪʦʤ, ʦʙʲʝʢʪʠʚʥʦ ʦʮʝʥʠʪʴ ʭʦʜ ʨʘʙʦʪʳ, ʦʮʝʥʠʚʘʪʴ ʣʠʯʥʳʝ ʜʦʩʪʠʞʝʥʠʷ ʢʘʞʜʦʛʦ ʫʯʘʩʪʥʠʢʘ ʧʨʦʝʢʪʘ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʝʛʦ ʚʳʧʦʣʥʝʥʠʷ. 

  ɺ ʩʦʩʪʘʚ ʧʨʦʝʢʪʥʦʡ ʧʘʧʢʠ ʜʦʣʞʥʳ ʚʭʦʜʠʪʴ: ʧʘʩʧʦʨʪ ʧʨʦʝʢʪʘ, ʧʣʘʥʳ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ ʠ 

ʦʪʜʝʣʴʥʳʭ ʝʛʦ ʵʪʘʧʦʚ, ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʦʪʯʸʪʳ ʛʨʫʧʧʳ, ʚʩʷ ʩʦʙʨʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʪʝʤʝ ʧʨʦʝʢʪʘ, 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʘʥʘʣʠʟʘ, ʟʘʧʠʩʠ ʚʩʝʭ ʠʜʝʡ, ʛʠʧʦʪʝʟ ʠ ʨʝʰʝʥʠʡ, ʦʪʯʸʪʳ ʛʨʫʧʧʳ ʦ ʧʨʦʚʝʜʸʥʥʳʭ 

ʜʠʩʢʫʩʩʠʷʭ, "ʤʦʟʛʦʚʳʭ ʰʪʫʨʤʦʚ" ʪ.ʜ., ʢʨʘʪʢʦʝ ʦʧʠʩʘʥʠʝ ʚʩʝʭ ʧʨʦʙʣʝʤ ʠ ʩʧʦʩʦʙʳ ʠʭ ʧʨʝʦʜʦʣʝʥʠʷ, ʵʩʢʠʟʳ, 

ʩʭʝʤʳ, ʥʘʙʨʦʩʢʠ ʧʨʦʝʢʪʘ, ʤʘʪʝʨʠʘʣʳ ʢ ʧʨʝʟʝʥʪʘʮʠʠ (ʩʮʝʥʘʨʠʡ). 

 ʉʠʩʪʝʤʘ ʦʮʝʥʢʠ ʧʨʦʝʢʪʘ - ʦʜʥʘ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʂʨʠʪʝʨʠʷʤʠ 

ʦʮʝʥʦʢ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʦʛʫʪ ʙʳʪʴ ʩʣʝʜʫʶʱʠʝ: ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʟʥʘʯʠʤʦʩʪʴ ʪʝʤʳ; ʛʣʫʙʠʥʘ 

ʨʘʩʢʨʳʪʠʷ  ʟʘʜʘʥʠʡ ʧʨʦʝʢʪʘ; ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʥʘʜ ʧʨʦʝʢʪʦʤ; ʢʨʝʘʪʠʚʥʦʩʪʴ  ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ;  

ʢʘʯʝʩʪʚʦ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʜʫʢʪʘ, ʫʙʝʜʠʪʝʣʴʥʦʩʪʴ ʧʨʝʟʝʥʪʘʮʠʠ; ʦʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩʳ. 

 ʇʨʦʝʢʪʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ  ʪʨʝʙʫʝʪ ʦʪ ʫʯʠʪʝʣʷ ʩʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʨʘʟʚʠʪʠʷ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ 

ʠʥʪʝʨʝʩʦʚ ʜʝʪʝʡ, ʠ ʥʘ ʵʪʦʡ ʦʩʥʦʚʝ - ʚʦʟʤʦʞʥʦʩʪʝʡ ʠʭ ʩʘʤʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʟʥʘʥʠʡ. ʋʯʠʪʝʣʴ, ʢʘʢ ʦʨʛʘʥʠʟʘʪʦʨ ʧʨʦʝʢʪʘ, ʜʦʣʞʝʥ ʦʙʣʘʜʘʪʴ ʙʦʣʴʰʠʤ ʥʘʫʯʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʢʦʤʧʣʝʢʩʦʤ 

ʪʚʦʨʯʝʩʢʠʭ ʩʧʦʩʦʙʥʦʩʪʝʡ, ʦʙʣʘʜʘʪʴ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʦʙʱʝʡ ʢʫʣʴʪʫʨʳ. ɺ ʦʧʨʝʜʝʣʸʥʥʦʤ ʩʤʳʩʣʝ ʫʯʠʪʝʣʴ 

ʩʪʘʥʦʚʠʪʩʷ ʧʝʜʘʛʦʛʦʤ ʰʠʨʦʢʦʛʦ ʧʨʦʬʠʣʷ: ʵʥʪʫʟʠʘʩʪʦʤ, ʩʧʝʮʠʘʣʠʩʪʦʤ, ʢʦʥʩʫʣʴʪʘʥʪʦʤ, ʨʫʢʦʚʦʜʠʪʝʣʝʤ, 

ʢʦʦʨʜʠʥʘʪʦʨʦʤ, ʵʢʩʧʝʨʪʦʤ. 

 ɺ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫ ʫʯʘʱʠʭʩʷ ʬʦʨʤʠʨʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʨʝʛʫʣʷʪʠʚʥʳʭ, 

 ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ, ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ, ʢʦʤʤʫʥʠʢʘʪʠʚʥʳʭ ʫʥʠʚʝʨʩʘʣʴʥʳʭ ʫʯʝʙʥʳʭ 

ʜʝʡʩʪʚʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʨʘʟʚʠʪʠʶ ʣʠʯʥʦʩʪʠ ʤʣʘʜʰʝʛʦ ʰʢʦʣʴʥʠʢʘ, ʯʪʦ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʦ ʚ ʩʦʚʨʝʤʝʥʥʦʤ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʤ ʧʨʦʮʝʩʩʝ.         
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