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ɸʅʆʊɸʎɯʗ 

 

 

ʉʪʨʝʣʴʥʽʢʦʚ ɺ.ɯ. ʄʝʪʦʜʠʢʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʤʠ 

ʤʝʨʝʞʘʤʠ ʥʘ ʙʘʟʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʝʥʪʨʦʧʽʡʥʦʛʦ ʤʝʪʦʜʫ ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ 

ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 123 ʂʦʤʧôʶʪʝʨʥʘ ʽʥʞʝʥʝʨʽʷ. ï ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ, ʂʠʾʚ, 2021. 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ 

ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʧ'ʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʥʘ ʙʘʟʽ ʘʣʛʦʨʠʪʤʽʚ 

ʪʝʩʪʦʚʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʝʥʪʨʦʧʽʡʥʦʛʦ ʤʝʪʦʜʫ. 

ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʚʠʤʦʛ ʜʦ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʤʠ 

ʤʝʨʝʞʘʤʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ʈʦʟʛʣʷʥʫʪʦ ʦʩʥʦʚʥʽ 

ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ, ʷʢʽ ʚ ʨʽʟʥʽʡ ʬʦʨʤʽ ʚʨʘʭʦʚʫʶʪʴʩʷ ʧʨʠ 

ʨʦʟʨʘʭʫʥʢʫ ʽ ʧʨʦʝʢʪʫʚʘʥʥʽ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ. 

ɺʠʢʦʥʘʥʦ ʨʦʟʨʦʙʢʫ, ʨʝʘʣʽʟʘʮʽʶ ʪʘ ʚʝʨʠʬʽʢʘʮʽʶ ʘʣʛʦʨʠʪʤʽʚ ʙʝʟʫʤʦʚʥʦʛʦ ʪʘ 

ʫʤʦʚʥʦʛʦ ʧʦʰʫʢʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʜʝʬʝʢʪʽʚ (ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ ʟ 

ʥʝʜʦʩʪʘʪʥʽʤ ʩʪʫʧʝʥʝʤ ʚʠʢʦʥʘʥʥʷ). ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʘʣʛʦʨʠʪʤʠ ʜʦʟʚʦʣʷʶʪʴ 

ʟʤʝʥʰʠʪʠ ʩʝʨʝʜʥʶ ʢʽʣʴʢʽʩʪʴ ʢʨʦʢʽʚ ʪʘ ʩʝʨʝʜʥʽʡ ʯʘʩ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʰʣʷʭʦʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʮʝʜʫʨʠ ʧʝʨʝʭʦʜʫ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʝʪʘʧʫ ʥʘ ʦʩʥʦʚʽ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʧʨʦ ʩʪʘʥ ʦʙ'ʻʢʪʽʚ 

ʢʦʥʪʨʦʣʶ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʝʘʣʽʟʘʮʽʾ ʩʢʣʘʜʥʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʪʝʩʪʽʚ. 

ʈʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ ʥʘ ʙʘʟʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʝʥʪʨʦʧʽʡʥʦʛʦ ʤʝʪʦʜʫ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʨʘʭʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʫʧʨʘʚʣʷʶʯʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʢʦʪʨʘ ʟʘʙʝʟʧʝʯʫʻ 

ʥʝʦʙʭʽʜʥʫ ʪʦʯʥʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʝʨʝʞʽ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʠʤʠ ʤʝʨʝʞʘʤʠ, 

ʦʩʦʙʣʠʚʽʩʪʶ ʷʢʦʾ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʡ ʦʮʽʥʢʘ ʚʧʣʠʚʫ ʧʨʦʮʝʜʫʨ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʥʘ ʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫʧʨʘʚʣʽʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʠʤʠ 

ʤʝʨʝʞʘʤʠ. 
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ɺ ʨʦʙʦʪʽ ʜʦʩʣʽʜʞʝʥʽ ʤʝʪʦʜʠʢʠ ʘʥʘʣʽʟʫ ʪʘ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ. ɼʝʪʘʣʴʥʦ ʦʧʠʩʘʥʦ 

ʩʧʦʩʦʙʠ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʠʭ ʦʮʽʥʦʢ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʦʚʦʛʦ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟʥʘʡʰʣʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʽʡ 

ʨʦʙʦʪʽ, ʷʢʘ ʧʨʦʚʝʜʝʥʘ ʚ ɼʝʨʞʘʚʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ. 

ʊʝʦʨʝʪʠʯʥʽ ʽ ʧʨʘʢʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ. 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʦʤʧôʶʪʝʨʥʘ ʩʠʩʪʝʤʘ, ʤʝʨʝʞʘ, ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ, 

ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ, ʪʝʭʥʽʯʥʘ ʜʽʘʛʥʦʩʪʠʢʘ, ʝʥʪʨʦʧʽʷ. 

 

SUMMARY  

 

Strelnikov VI Methods of intelligent management of computer networks 

based on the information-entropy method - Qualifying scientific work on the 

rights of the manuscript. 

Dissertation for the degree of Doctor of Philosophy in the specialty 123 

Computer Engineering. - State University of Telecommunications of the Ministry 

of Education and Science of Ukraine, Kyiv, 2021. 

The dissertation work is devoted to the development of methods for 

calculating the quality indicators of information and computer systems based on 

algorithms of test diagnostics and information - entropy method. 

An analysis of the requirements for computer network management systems 

to improve their efficiency. The main indicators of the quality of control systems, 

which are taken into account in various forms in the calculation and design of 

computer systems. 

Development, implementation and verification of algorithms for 

unconditional and conditional search of functional defects (elementary functions 
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with insufficient degree of execution) are performed. The proposed algorithms 

allow to reduce the average number of steps and the average time of diagnosis by 

applying the procedure to the next stage based on the proposed mathematical 

model of decision-making on the state of control objects based on the results of 

complex diagnostic tests. 

The developed methodology based on the information-entropy method 

makes it possible to calculate the amount of control information that provides the 

required accuracy of computer network parameters. 

The method of calculation of operational and technical indicators of 

elements of control systems of computer networks which feature is establishment 

and an estimation of influence of procedures and characteristics of diagnosing on 

values of the basic indicators of management of computer networks is offered. 

The methods of analysis and quantitative evaluation of computer system 

diagnostics results are investigated in the work. Methods for determining 

integrated assessments of test diagnosis results are described in detail. 

The obtained results were used in research work conducted at the State 

University of Telecommunications. Theoretical and practical provisions of the 

dissertation are used in the educational process of the State University of 

Telecommunications. 

 

Keywords: computer system, network, quality indicators, control system, 

technical diagnostics, entropy. 
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ɿʄɯʉʊ 

 

ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʉʂʆʈʆʏɽʅʔ ɯ ʊɽʈʄɯʅɯɺ  

ɺʉʊʋʇ  

ʈʆɿɼɯʃ 1 ɸʅɸʃɯɿ ɽʊɸʇɯɺ ʇʈʆɽʂʊʋɺɸʅʅʗ ʊɸ ʈɽɸʃɯɿɸʎɯɰ 

ɯʅʊɽʃɽʂʊʋɸʃʔʅʀʍ ʉʀʉʊɽʄ ʋʇʈɸɺʃɯʅʅʗ 

 

1.1 ʆʩʥʦʚʥʽ ʫʥʽʚʝʨʩʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ 

ʢʦʤʧôʶʪʝʨʥʠʤʠ ʤʝʨʝʞʘʤʠ 
 

1.2 ɸʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʧʦʜʽʣʝʥʠʤʠ ʦʙôʻʢʪʘʤʠ 
 

1.3 ʆʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ 
 

1.4 ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʪʘ ʤʝʪʦʜʽʚ ʪʝʭʥʽʯʥʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ 

ʢʦʤʧôʶʪʝʨʥʠʤʠ ʤʝʨʝʞʘʤʠ 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 1 
 

ʈʆɿɼɯʃ 2 ʄɽʊʆɼʀʂʀ ɸʅɸʃɯɿʋ ʊɸ ʂɯʃʔʂɯʉʅʆɰ ʆʎɯʅʂʀ 

ʈɽɿʋʃʔʊɸʊɯɺ ɼɯɸɻʅʆʉʊʋɺɸʅʅʗ  ʂʆʄʇôʖʊɽʈʅʀʍ 

ʉʀʉʊɽʄ 

 

2.1  ʉʧʦʩʦʙʠ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʠʭ ʦʮʽʥʦʢ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʦʚʦʛʦ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 
 

2.2  ɺʠʙʽʨ ʢʨʠʪʝʨʽʶ ʬʦʨʤʫʚʘʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ ʩʪʘʥʫ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ 
 

2.3 ʄʝʪʦʜʠʢʘ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʦʚʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 
ʝʣʝʤʝʥʪʽʚ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ 

 

2.4 ʄʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʽʚ ʫʟʘʛʘʣʴʥʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʣʝʤʝʥʪʽʚ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ 
 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 2 
 

ʈʆɿɼɯʃ 3 ʂʆʅʊʈʆʃʔ ʌʋʅʂʎɯʆʅʋɺɸʅʅʗ ʄɽʈɽɾʅʀʍ 

ʇʈʀʉʊʈʆɰɺ ʅɸ ɹɸɿɯ ɸʃɻʆʈʀʊʄɯɺ ʊɽʉʊʆɺʆɻʆ 

ɼɯɸɻʅʆʉʊʋɺɸʅʅʗ 

 

3.1 ɿʘʩʪʦʩʫʚʘʥʥʷ ʘʧʘʨʘʪʫ ʪʝʭʥʽʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʟʘʚʜʘʥʴ 

ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʦʮʽʥʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 
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 3.2 ɸʥʘʣʽʟ ʤʝʪʦʜʽʚ ʪʝʩʪʦʚʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ  

 3.3 ɸʣʛʦʨʠʪʤʠ ʙʝʟʫʤʦʚʥʦʛʦ ʧʦʰʫʢʫ ʧʨʠ ʧʝʨʝʚʽʨʮʽ ʧʨʘʚʠʣʴʥʦʩʪʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʝʨʝʞʥʠʭ ʝʣʝʤʝʥʪʽʚ 
 

 3.4 ɸʣʛʦʨʠʪʤ ʫʤʦʚʥʦʛʦ ʧʦʰʫʢʫ ʧʝʨʝʚʽʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʝʨʝʞʥʠʭ ʝʣʝʤʝʥʪʽʚ    
 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 3 
 

ʈʆɿɼɯʃ 4 ʈʆɿʈɸʍʋʅʆʂ ʇɸʈɸʄɽʊʈɯɺ ʄɽʈɽɾɯ ɼʃʗ 

ɼɯɸɻʅʆʉʊʀʂʀ ʂʆʄʇôʖʊɽʈʅʀʍ ʉʀʉʊɽʄ 

 

4.1 ɽʥʪʨʦʧʽʷ ʨʦʟʧʦʜʽʣʫ ʡʤʦʚʽʨʥʦʩʪʝʡ ʫʧʨʘʚʣʷʻʤʦʛʦ ʧʨʦʮʝʩʫ  

4.2 ɽʥʪʨʦʧʽʷ ʚ ʟʘʤʢʥʝʥʠʭ ʩʠʩʪʝʤʘʭ  

4.3 ɽʥʪʨʦʧʽʷ ʪʘ ʽʥʬʦʨʤʘʮʽʷ ʚ ʨʦʟʽʤʢʥʝʥʠʭ ʩʠʩʪʝʤʘʭ  

4.4 ʈʦʟʨʘʭʫʥʦʢ ʦʙʩʷʛʫ ʫʧʨʘʚʣʷʶʯʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʝʦʙʭʽʜʥʦʾ ʪʦʯʥʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ ʤʝʨʝʞʽ 
 

ɺʠʩʥʦʚʦʢ ʜʦ ʨʦʟʜʽʣʫ 4 
 

ɺʀʉʅʆɺʂʀ  

ʉʇʀʉʆʂ ɺʀʂʆʈʀʉʊɸʅʀʍ ɼɾɽʈɽʃ  

ɼʆɼɸʊʂʀ  
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ʇɽʈɽʃɯʂ ʋʄʆɺʅʀʍ ʉʂʆʈʆʏɽʅʔ ɯ ʊɽʈʄɯʅɯɺ 
 

 

ɺʄ ï ʚʠʢʦʥʘʚʯʽ ʤʝʭʘʥʽʟʤʠ; 

ʇɯ ï ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʽʥʬʦʨʤʘʮʽʾ; 

ɺʇ - ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ; 

ʎʂ - ʮʠʬʨʦʚʘ ʢʦʤʫʪʘʮʽʷ; 

ʇɼ - ʧʝʨʝʜʘʯʘ ʜʘʥʠʭ; 

ʇʃʋ ï ʧʨʠʩʪʨʦʾ ʣʦʢʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ; 

ʇʎʋ ï ʧʨʠʩʪʨʦʾ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ; 

ɸʽʋ - ʧʽʜʩʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʽ ʫʧʨʘʚʣʽʥʥʷ; 

ɸʉʋ ʊʇ - ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ; 

ɸʉʋʇ - ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ; 

ɿʇʈɯ - ʧʽʜʩʠʩʪʝʤʘ ʟʙʦʨʫ, ʧʝʨʝʜʘʯʽ ʽ ʨʦʟʧʦʜʽʣʫ ʽʥʬʦʨʤʘʮʽʾ; 

ɸʉʅɼ - ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ; 

ɹʉʊʄ - ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʩʠʩʪʝʤʠ ʜʽʘʛʥʦʩʪʠʢʠ; 

SCADA - ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʜʠʩʧʝʪʯʝʨʩʴʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ; 

ʉʋʄ - ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ; 

ʉʋ ï ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ; 

ɯʂʉ - ʽʥʬʦʢʦʤʫʥʽʢʘʮʽʡʥʽ ʩʠʩʪʝʤʠ; 

ʇɯʇʨ - ʧʝʨʚʠʥʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ; 

ʇʃʂ - ʧʨʦʛʨʘʤʦʚʘʥʽ ʣʦʢʘʣʴʥʽ ʢʦʥʪʨʦʣʝʨʠ; 

ɸʇɼ - ʘʧʘʨʘʪʫʨʘ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ;  

ʃʄʋʽʄ - ʣʦʢʘʣʴʥʘ ʤʝʨʝʞʘ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ; 

ʊʄʋʽʄ - ʪʨʘʥʩʧʦʨʪʥʘ ʤʝʨʝʞʘ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ; 
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ʇɿ ʉʋʄ - ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʝʥʝʜʞʝʨʘ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʽ 

ʤʦʥʽʪʦʨʠʥʛʫ; 

ɸʚʉʋʄ - ʘʚʪʦʥʦʤʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʽ ʤʦʥʽʪʦʨʠʥʛʫ; 

ɯʉʋʄ - ʽʥʪʝʛʨʦʚʘʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʽ ʤʦʥʽʪʦʨʠʥʛʫ; 

ɽʉʄɸ - ʻʜʠʥʘ ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ. 

 

ɺʉʊʋʇ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʊʝʤʘ ʜʠʩʝʨʪʘʮʽʾ ʻ ʘʢʪʫʘʣʴʥʦʶ ʫ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ 

ʚʠʨʽʰʝʥʥʷ ʥʘʫʢʦʚʦʛʦ ʟʘʚʜʘʥʥʷ ʧʦ ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʧʦʢʘʟʥʠʢʽʚ 

ʷʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʧ'ʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʥʘ ʙʘʟʽ ʘʣʛʦʨʠʪʤʽʚ ʪʝʩʪʦʚʦʛʦ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʝʥʪʨʦʧʽʡʥʦʛʦ ʤʝʪʦʜʫ, ʜʦʟʚʦʣʷʻ ʤʽʥʽʤʽʟʫʚʘʪʠ 

ʢʽʣʴʢʽʩʪʴ ʫʧʨʘʚʣʷʶʯʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞʘʭ. ɼʠʩʝʨʪʘʮʽʡʥʘ 

ʨʦʙʦʪʘ, ʷʢʘ ʧʨʠʩʚʷʯʝʥʘ ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʝʥʪʨʦʧʽʡʥʦʛʦ 

ʤʝʪʦʜʫ ʻ ʘʢʪʫʘʣʴʥʦʶ ʪʘ ʜʦʮʽʣʴʥʦ.ʁ 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. ʈʦʙʦʪʘ 

ʚʠʢʦʥʘʥʘ ʚ ɼʝʨʞʘʚʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ. ʈʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʥʘ ʢʘʬʝʜʨʽ ʂʦʤʧôʶʪʝʨʥʦʾ ʽʥʞʝʥʝʨʽʾ ʅʘʚʯʘʣʴʥʦ-

ʥʘʫʢʦʚʦʛʦ ʽʥʩʪʠʪʫʪʫ ɯʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʠʭ ʨʦʙ̔ʪ: ñɼʦʩʣʽʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʚ ʩʠʩʪʝʤʽ 

ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʢʦʤʫʥʽʢʘʮʽʡʥʦʶ ʤʝʨʝʞʝʶñ (ɼʝʨʞʘʚʥʠʡ ʨʝʻʩʪʨʘʮʽʡʥʠʡ 

ˉ0114U000397), ñʄʝʪʦʜʠʢʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ 

ʙʝʟʧʨʦʚʦʜʦʚʠʤʠ ʤʝʨʝʞʘʤʠ ʥʘ ʦʩʥʦʚʽ ʚʝʢʪʦʨʥʦʛʦ ʩʠʥʪʝʟʫñ (ɼʝʨʞʘʚʥʠʡ 

ʨʝʻʩʪʨʘʮʽʡʥʠʡ ˉ0118U004553). 

 ʅʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʚʧʨʦʚʘʜʞʝʥʽ ʫ ʥʘʚʯʘʣʴʥʦ-ʚʠʭʦʚʥʠʡ ʧʨʦʮʝʩ 

ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ. 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʜʠʩʝʨʮʽʡʥʦʾ ʨʦʙʦʪʠ ʻ 

ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠʩʪʨʦʾʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʥʘ ʙʘʟʽ ʤʝʪʦʜʽʚ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʾʭ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʧʝʨʝʜʘʯʽ ʪʘ 

ʦʙʨʦʙʢʠ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 
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 ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʚ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ  ʚʠʨʽʰʫʶʪʴʩʷ 

ʥʘʩʪʫʧʥʽ ʟʘʜʘʯʽ: 

- ʘʥʘʣʽʟ ʚʠʤʦʛ ʜʦ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʤʠ ʤʝʨʝʞʘʤʠ; 

- ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʠʢʠ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʦʚʦʛʦ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ; 

- ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʫʟʘʛʘʣʴʥʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʝʣʝʤʝʥʪʽʚ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ; 

- ʨʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʽʚ ʙʝʟʫʤʦʚʥʦʛʦ ʧʦʰʫʢʫ ʧʨʠ ʧʝʨʝʚʽʨʮʽ 

ʧʨʘʚʠʣʴʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʝʨʝʞʥʠʭ ʝʣʝʤʝʥʪʽʚ; 

- ʨʦʟʨʦʙʢʘ ʘʣʛʦʨʠʪʤʽʚ ʫʤʦʚʥʦʛʦ ʧʦʰʫʢʫ ʧʝʨʝʚʽʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʝʨʝʞʝʚʠʭ ʝʣʝʤʝʥʪʽʚ; 

- ʨʦʟʨʦʙʢʘ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʧʘʨʘʤʝʪʨʽʚ ʤʝʨʝʞʽ ʜʣʷ ʜʽʘʛʥʦʩʪʠʢʠ 

ʢʦʤʧ'ʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʥʘ ʙʘʟʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʝʥʪʨʦʧʽʡʥʦʛʦ ʤʝʪʦʜʫ. 

ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ  

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʥʘ ʙʘʟʽ ʘʣʛʦʨʠʪʤʽʚ ʪʝʩʪʦʚʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʝʥʪʨʦʧʽʡʥʦʛʦ ʤʝʪʦʜʫ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʤʝʪʦʜʠʢʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʢʦʤʧôʶʪʝʨʥʠʤʠ ʤʝʨʝʞʘʤʠ.  

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʜʦʣʦʛʽʯʥʫ ʦʩʥʦʚʫ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʦʚʣʷʪʴ ʥ̔ʬʦʨʤʘʮʽʡʥʦ-ʝʥʪʨʦʧʽʡʥʠʡ ʤʝʪʦʜ, ʤʝʪʦʜʠʢʠ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʤʠ ʤʝʨʝʞʘʤʠ, ʤʝʪʦʜʠʢʘ ʢʽʣʴʢʽʩʥʦʾ 

ʦʮʽʥʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʦʚʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ,  

ʦʧʪʠʤʘʣʴʥʝ ʫʧʨʘʚʣʽʥʥʷ, ʩʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ, ʽʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ,  

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʪʝʦʨʽʷ ʽʥʬʦʨʤʘʮʽʾ, ʪʝʦʨʽʷ ʽʥʚʘʨʽʘʥʪʥʦʩʪʽ, ʪʝʦʨʽʷ 

ʽʻʨʘʨʭʽʯʥʠʭ ʙʘʛʘʪʦʨʽʚʥʝʚʠʭ ʩʠʩʪʝʤ, ʪʝʦʨʽʷ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ,  ʘ ʪʘʢʦʞ ʤʝʪʦʜʠ 

ʪʝʦʨʽ ʾʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʱʦ 

ʤʘʶʪʴ ʥʘʫʢʦʚʫ ʥʦʚʠʟʥʫ ʪʘ ʦʪʨʠʤʘʥʽ ʫ ʭʦʜʽ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ, ʧʦʩʪʘʚʣʝʥʠʭ ʫ 

ʜʠʩʝʨʪʘʮʽʡʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ, ʧʦʣʷʛʘʶʪʴ ʫ ʥʘʩʪʫʧʥʦʤʫ: 
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- ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʠ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʦʚʦʛʦ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʨʽʰʝʥʥʷ 

ʟʘʚʜʘʥʴ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʦʮʽʥʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʦʚʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʩʪʦʩʦʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʦʧʠʩʫ ʦʙ'ʻʢʪʽʚ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʘ ʤʦʜʝʣʽ ʜʝʬʝʢʪʽʚ; 

- ʫʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜʠʢʫ ʨʦʟʨʘʭʫʥʢʫ ʫʟʘʛʘʣʴʥʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʝʣʝʤʝʥʪʽʚ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ, ʷʢʘ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʠʭ ʜʦʟʚʦʣʷʻ 

ʦʮʽʥʠʪʠ ʚʧʣʠʚ ʧʨʦʮʝʜʫʨ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʥʘ ʟʥʘʯʝʥʥʷ 

ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫʧʨʘʚʣʽʥʥʷ ʢʦʤʧ'ʶʪʝʨʥʠʤʠ ʤʝʨʝʞʘʤʠ; 

- ʨʦʟʨʦʙʣʝʥʦ ʘʣʛʦʨʠʪʤʠ ʫʤʦʚʥʦʛʦ ʪʘ ʙʝʟʫʤʦʚʥʦʛʦ ʧʦʰʫʢʫ ʧʨʠ 

ʧʝʨʝʚʽʨʮʽ ʧʨʘʚʠʣʴʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʝʨʝʞʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʦʩʦʙʣʠʚʽʩʪʶ 

ʷʢʠʭ ʻ ʟʤʝʥʰʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʢʽʣʴʢʽʩʪʴ ʢʨʦʢʽʚ ʪʘ ʩʝʨʝʜʥʽʡ ʯʘʩ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ  ʧʨʦʮʝʜʫʨʠ ʧʝʨʝʭʦʜʫ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʝʪʘʧʫ ʥʘ ʦʩʥʦʚʽ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʧʨʦ ʩʪʘʥ ʦʙ'ʻʢʪʽʚ 

ʢʦʥʪʨʦʣʶ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʝʘʣʽʟʘʮʽʾ ʩʢʣʘʜʥʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʪʝʩʪʽʚ; 

- ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʨʦʟʨʘʭʫʥʢʫ ʧʘʨʘʤʝʪʨʽʚ ʤʝʨʝʞʽ ʜʣʷ 

ʜʽʘʛʥʦʩʪʠʢʠ ʢʦʤʧ'ʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʥʘ ʙʘʟʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʝʥʪʨʦʧʽʡʥʦʛʦ 

ʤʝʪʦʜʫ, ʷʢʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʨʘʭʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʫʧʨʘʚʣʷʶʯʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ 

ʟʘʙʝʟʧʝʯʫʻ ʥʝʦʙʭʽʜʥʫ ʪʦʯʥʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʝʨʝʞʽ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʈʦʟʨʦʙʣʝʥʽ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʧʨʘʢʪʠʯʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʨʝʘʣʽʟʦʚʘʥʦ ʚ ʨʘʤʢʘʭ ʚʠʢʦʥʘʥʥʷ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ:  

çɼʦʩʣʽʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ  ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʚ ʩʠʩʪʝʤʽ ʫʧʨʘʚʣʽʥʥʷ 

ʽʥʬʦʢʦʤʫʥʽʢʘʮʽʡʥʦʶ ʤʝʨʝʞʝʶè (ɼʝʨʞʘʚʥʠʡ ʨʝʻʩʪʨʘʮʽʡʥʠʡ ˉ0114U000397),  

ñʄʝʪʦʜʠʢʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ  ʙʝʟʧʨʦʚʦʜʦʚʠʤʠ 

ʤʝʨʝʞʘʤʠ ʥʘ ʦʩʥʦʚʽ ʚʝʢʪʦʨʥʦʛʦ ʩʠʥʪʝʟʫñ (ɼʝʨʞʘʚʥʠʡ ʨʝʻʩʪʨʘʮʽʡʥʠʡ 

ˉ0118U004553) ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ɼʋʊ.  

ɺʜʦʩʢʦʥʘʣʝʥʘ ʤʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʫʟʘʛʘʣʴʥʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʣʝʤʝʥʪʽʚ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ  ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʽʜʦʤʠʤʠ ʧʦʢʘʟʘʣʘ, ʱʦ ʚʧʣʠʚ 

ʧʦʢʘʟʥʠʢʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʣʷ ʨʽʟʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʘʻ ʨʽʟʥʠʡ ʭʘʨʘʢʪʝʨ: ʧʨʠ 
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ʟʙʽʣʴʰʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ʤʝʨʝʞʥʠʭ ʝʣʝʤʝʥʪʽʚ  ʽ ʧʦʛʽʨʰʝʥʥʽ ʥʘʨʦʙʽʪʢʫ ʥʘ ʚʽʜʤʦʚʫ 

ʚʦʥʦ ʧʽʜʩʠʣʶʻʪʴʩʷ (ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʦʭʽʜʥʘ - ʢʫʪ ʥʘʭʠʣʫ ʧʨʷʤʦʾ), ʘ ʜʣʷ 

ʩʝʨʝʜʥʴʦʛʦ ʯʘʩʫ ʧʦʰʫʢʫ ʥʝʩʧʨʘʚʥʦʩʪʽ - ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʠʤ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʻ ʩʘʤʦʩʪʽʡʥʠʤ 

ʥʘʫʢʦʚʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ. ʆʩʥʦʚʥʽ ʪʝʦʨʝʪʠʯʥʽ ʧʦʣʦʞʝʥʥʷ ʽ ʨʝʟʫʣʴʪʘʪʠ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʪʨʠʤʘʥʽ ʘʚʪʦʨʦʤ ʩʘʤʦʩʪʽʡʥʦ ʪʘ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ 

ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ.  

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʩʥʦʚʥʽ ʪʝʦʨʝʪʠʯʥʽ ʪʘ 

ʧʨʘʢʪʠʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʜʦʧʦʚʽʜʘʣʠʩʷ ʪʘ 

ʦʙʛʦʚʦʨʶʚʘʣʠʩʷ ʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʪʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ 

ʢʦʥʬʝʨʝʥʮʽʷʭ: ʍ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ ʤʦʣʦʜʠʭ 

ʚʯʝʥʠʭ "ʉʫʯʘʩʥʽ ʽʥʬʦʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ" (ʂʠʾʚ, 22 ʪʨʘʚʥʷ 2020 ʨ.); 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ çʇʨʦʙʣʝʤʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʽʥʞʝʥʝʨʽʾè 

(ʂʠʾʚ, 2 ʛʨʫʜʥʷ 2020 ʨ.); ʍɯ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ ʩʪʫʜʝʥʪʽʚ ʪʘ 

ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ "ʉʫʯʘʩʥʽ ʽʥʬʦʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ" (ʂʠʾʚ, 11 ʛʨʫʜʥʷ 

2020 ʨ.).  

ʇʫʙʣʽʢʘʮʽʾ. ʇʦ ʪʝʤʽ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʧʫʙʣʽʢʦʚʘʥʦ 9 ʥʘʫʢʦʚʠʭ 

ʧʨʘʮʴ (1 ʧʫʙʣʽʢʘʮʽʷ ʽʥʜʝʢʩʦʚʘʥʘ ʥʘʫʢʦʤʝʪʨʠʯʥʦʶ ʙʘʟʦʶ Scopus), ʫ ʪʦʤʫ 

ʯʠʩʣʽ 6 ʩʪʘʪʝʡ ʫ ʬʘʭʦʚʠʭ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʞʫʨʥʘʣʘʭ, 3 ʤʘʪʝʨʽʘʣʠ 

ʜʦʧʦʚʽʜʝʡ ʫ ʟʙʽʨʥʠʢʘʭ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ. 

ʉʪʨʫʢʪʫʨʘ ʡ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʘʥʦʪʘʮʽʾ, ʚʩʪʫʧʫ, ʯʦʪʠʨʴʦʭ ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ 

ʜʞʝʨʝʣ ʪʘ ʜʦʜʘʪʢʽʚ. ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʨʦʙʦʪʠ ʩʢʣʘʜʘʻ 165 ʩʪʦʨʽʥʦʢ 

ʜʨʫʢʘʨʩʴʢʦʛʦ ʪʝʢʩʪʫ, ʽʟ ʥʠʭ 9 ʩʪʦʨʽʥʦʢ ʘʥʦʪʘʮʽʾ, 139 ʩʪʦʨʽʥʦʢ ʦʩʥʦʚʥʦʛʦ 

ʪʝʢʩʪʫ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʤʽʩʪʠʪʴ 44 ʨʠʩʫʥʢʽʚ ʪʘ 14 ʪʘʙʣʠʮʴ, ʩʧʠʩʦʢ 

ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʽʟ 118 ʥʘʡʤʝʥʫʚʘʥʴ ʥʘ 13 ʩʪʦʨʽʥʢʘʭ ʪʘ 5 ʩʪʦʨʽʥʦʢ 

ʜʦʜʘʪʢʽʚ. 
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ʈʆɿɼɯʃ 1 

ɸʅɸʃɯɿ ɽʊɸʇɯɺ ʇʈʆɽʂʊʋɺɸʅʅʗ ʊɸ ʈɽɸʃɯɿɸʎɯɰ 

ɯʅʊɽʃɽʂʊʋɸʃʔʅʀʍ ʉʀʉʊɽʄ ʋʇʈɸɺʃɯʅʅʗ 

 

1.1 ʆʩʥʦʚʥʽ ʫʥʽʚʝʨʩʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ 

ʢʦʤʧôʶʪʝʨʥʠʤʠ ʤʝʨʝʞʘʤʠ 

ʉʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞʘʭ. ɼʽʷʣʴʥʽʩʪʴ ʩʫʯʘʩʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʽ ʦʨʛʘʥʽʟʘʮʽʡ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʝʢʦʥʦʤʽʢʠ, ʤʘʩʰʪʘʙʫ ʽ ʬʦʨʤ 

ʚʣʘʩʥʦʩʪʽ, ʧʦʙʫʜʦʚʘʥʘ ʥʘ ʚʟʘʻʤʦʜʽʾ ʩʫʢʫʧʥʦʩʪʽ ʦʩʥʦʚʥʠʭ ʽ ʜʦʧʦʤʽʞʥʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʋ ʥʠʭ ʟʘʜʽʷʥʘ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʩʫʙ'ʻʢʪʽʚ, ʝʪʘʧʽʚ ʪʘ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʢʣʘʜʥʽ ʘʣʛʦʨʠʪʤʠ 

ʚʟʘʻʤʦʜʽʾ. ʋʟʘʛʘʣʴʥʝʥʦ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʥʠʞʥʽʡ  ̔ʚʝʨʭʥʽʡ ʨʽʚʥʽ ʚʟʘʻʤʦʜʽʾ. ʅʘ 

ʥʠʞʥʴʦʤʫ ʨʽʚʥʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʙʽʨ, ʦʙʨʦʙʢʘ ʪʘ 

ʨʦʟʧʦʜʽʣ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ (ʪʦʙʪʦ ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ 

ʧʨʦʮʝʩʽʚ), ʘ ʥʘ ʚʝʨʭʥʴʦʤʫ ʨʽʚʥʽ - ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʽ ʢʦʥʪʨʦʣʴ ʾʭ ʨʦʙʦʪʠ. 

 ɹʫʜʴ-ʷʢʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ ʚʠʤʘʛʘʻ ʦʨʛʘʥʽʟʘʮʽʾ ʽ 

ʩʫʧʨʦʚʦʜʫ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʡʦʛʦ ʫʯʘʩʥʠʢʘʤʠ. ʊʦʤʫ ʧʦʢʘʟʥʠʢʠ 

ʝʬʝʢʪʠʚʥʦʩʪʽ (ʰʚʠʜʢʦʜʽʾ, ʥʘʜʽʡʥʦʩʪʽ, ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʪʘ ʽʥʰʽ) 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʦʙʤʽʥʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʟʥʘʯʘʶʪʴ ʢʽʣʴʢʽʩʥʽ ʪʘ ʷʢʽʩʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʬʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʫʯʘʩʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʽ 

ʦʨʛʘʥʽʟʘʮʽʡ. ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʘ ʝʬʝʢʪʠʚʥʘ ʽ ʥʘʜʽʡʥʘ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʘ 

ʧʣʘʪʬʦʨʤʘ.  
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ʆʩʥʦʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ  ̒ʧʝʨʝʪʚʦʨʶʚʘʯʽ 

ʽʥʬʦʨʤʘʮʽʾ - ʇɯ (ʦʪʨʠʤʘʥʥʷ; ʧʝʨʝʜʘʯʘ, ʚʚʝʜʝʥʥʷ ʘʙʦ ʚʠʚʝʜʝʥʥʷ; ʦʙʨʦʙʢʘ ʘʙʦ 

ʟʙʝʨʽʛʘʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ). ɰʭ ʬʫʥʢʮʽʾ ʚʠʢʦʥʫʶʪʴ 

ʚʽʜʧʦʚʽʜʥʽ ʧʨʠʩʪʨʦʾ (ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ (ʜʘʪʯʠʢʠ) - ɺʇ; 

ʚʠʢʦʥʘʚʯʽ ʤʝʭʘʥʽʟʤʠ ɺʄ; ʟʙʦʨʫ, ʧʝʨʝʜʘʯʽ ʽ ʨʦʟʧʦʜʽʣʫ ʽʥʬʦʨʤʘʮʽʾ 

(ʮʠʬʨʦʚʦʾ ʢʦʤʫʪʘʮʽʾ - ʎʂ ʽ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ - ʇɼ); ʣʦʢʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

(ʇʃʋ) ʽ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ (ʇʎʋ) ; ʚʽʜʜʘʣʝʥʦʛʦ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 

(ʇɺɸ) ʪʘ ʽʥʰʽ). ʅʘ ʨʠʩʫʥʢʫ 1.1 ʧʨʝʜʩʪʘʚʣʝʥʽ ʝʣʝʤʝʥʪʥʘ ʩʪʨʫʢʪʫʨʘ (ʥʘ ʨʽʚʥʽ 

ʬʫʥʢʮʽʡ ʧʝʨʝʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ) ʽ ʚʽʜʧʦʚʽʜʥʘ ʾʡ ʢʦʤʧʦʥʝʥʪʥʘ ʩʪʨʫʢʪʫʨʘ (ʥʘ 

ʨʽʚʥʽ ʧʨʠʩʪʨʦʾʚ) ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. 

 

 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 1.1 - ʉʪʨʫʢʪʫʨʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ 
 

ʋ ʩʢʣʘʜʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʚʠʜʽʣʷʶʪʴ ʧʽʜʩʠʩʪʝʤʫ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʽ 

ʫʧʨʘʚʣʽʥʥʷ (ɸʽʋ), ʷʢʘ ʚʠʨʽʰʫʻ ʟʘʜʘʯʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʽʜʪʨʠʤʫʶʯʠʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʽ ʧʽʜʩʠʩʪʝʤʫ ʟʙʦʨʫ, ʧʝʨʝʜʘʯʽ ʽ ʨʦʟʧʦʜʽʣʫ 

ʽʥʬʦʨʤʘʮʽʾ (ɿʇʈɯ), ʷʢʘ, ʷʢ ʧʨʘʚʠʣʦ, ʤʘʻ ʬʽʢʩʦʚʘʥʫ ʘʨʭʽʪʝʢʪʫʨʫ ʽ ʙʫʜʫʻʪʴʩʷ ʥʘ 

ʩʫʯʘʩʥʦʤʫ ʽʥʬʦʢʦʤʫʥʽʢʘʮʽʡʥʦʤʫ ʫʩʪʘʪʢʫʚʘʥʥʽ (ʘʧʘʨʘʪʫʨʽ ʤʝʨʝʞ ʧʝʨʝʜʘʯʽ 

ʜʘʥʠʭ). 

{ɺʇ}   {ɺʄ}  

     

   {ʆʙô̒ʢʪʠ ɸ ʪʘ ʋ}  
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ʇʨʠ ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʫʯʘʩʥʠʢʘʤʠ ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʮʝʩʫ 

ʚʠʜʽʣʠʤʦ ʥʘʩʪʫʧʥʽ ʦʩʥʦʚʥʽ ʧʨʦʮʝʜʫʨʠ: 

- ʫʧʨʘʚʣʽʥʥʷ: ʥʘʩʪʨʦʡʢʘ ʧʘʨʘʤʝʪʨʽʚ ʦʙ'ʻʢʪʽʚ;   

- ʤʦʥʽʪʦʨʠʥʛ (ʢʦʥʪʨʦʣʴ): ʘʢʪʠʚʥʝ ʘʙʦ ʧʘʩʠʚʥʝ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʦ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʦʙ'ʻʢʪʽʚ;    

- ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ (ʧʝʨʝʚʽʨʢʘ): ʘʢʪʠʚʥʠʡ ʧʦʰʫʢ ʥʝʩʧʨʘʚʥʠʭ ʦʙ'ʻʢʪʽʚ;    

- ʚʠʤʽʨ:ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʘʨʘʤʝʪʨʠ ʦʙ'ʻʢʪʘ.    

ɽʬʝʢʪʠʚʥʽʩʪʴ ʟʘʟʥʘʯʝʥʠʭ ʧʨʦʮʝʜʫʨ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʚʟʘʻʤʦʜʽʾ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ: 

- ʤʦʞʣʠʚʽʩʪʶ ʧʝʨʝʜʘʯʽ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʜʘʥʠʭ;    

- ʧʝʨʝʜʘʯʝʶ ʽʥʬʦʨʤʘʮʽʾ ʨʽʟʥʦʛʦ ʪʠʧʫ (ʜʘʥʽ, ʛʦʣʦʩ, ʚʽʜʝʦ, ʤʫʣʴʪʠʤʝʜʽʘ);     

- ʚʠʩʦʢʦʶ ʥʘʜʽʡʥʽʩʪʶ ʽ ʜʦʩʪʦʚʽʨʥʽʩʪʶ;    

- ʘʜʝʢʚʘʪʥʽʩʪʶ ʽ ʥʘʦʯʥʽʩʪʶ ʧʦʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʪʘ ʽʥ.       

ɼʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʚʟʘʻʤʦʜʽʾ ʧʦʚʠʥʥʘ ʙʫʪʠ 

ʨʝʘʣʽʟʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʘ ʧʣʘʪʬʦʨʤʘ. ɿʘʣʝʞʥʦ ʚʽʜ ʨʦʟʚ'ʷʟʫʚʘʥʠʭ 

ʟʘʚʜʘʥʴ ʤʦʞʥʘ ʚʢʘʟʘʪʠ ʥʘʩʪʫʧʥʽ ʦʩʥʦʚʥʽ ʚʠʜʠ ʾʾ ʨʝʘʣʽʟʘʮʽʾ: 

- ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʫʧʨʘʚʣʽʥʥʷ (ʉɸʋ) [41, 43] ; 

- ʽʥʬʦʢʦʤʫʥʽʢʘʮʽʡʥʽ ʩʠʩʪʝʤʠ (ɯʂʉ) [10, 15].    

ʂʝʨʫʶʯʦʶ ʥʘʜʙʫʜʦʚʦʶ (ʂʅ) ʜʣʷ ʉɸʋ ʻ ʨʽʟʥʦʚʠʜʠ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʽʥʥʷ: ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ 

ʧʨʦʮʝʩʘʤʠ (ɸʉʋ ʊʇ), ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ 

(ɸʉʋʇ), ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ(ɸʉʅɼ), 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʩʠʩʪʝʤʠ ʜʽʘʛʥʦʩʪʠʢʠ(ɹʉʊʄ), ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ 

ʩʠʩʪʝʤʠ ʜʠʩʧʝʪʯʝʨʩʴʢʦʛʦ ʫʧʨʘʚʣʽʥʥʷ( SCADA ), ʨʦʟʧʦʜʽʣʝʥʽ ʫʧʨʘʚʣʷʶʯʽ 

ʩʠʩʪʝʤʠ( Distributed Control Systems ) ʪʘ ʽʥʰʽ. 

ʉʠʩʪʝʤʠ ʟʘʟʥʘʯʝʥʦʛʦ ʢʣʘʩʫ ʚʠʨʽʰʫʶʪʴ ʟʘʚʜʘʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʮʝʩʘʤʠ 

ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʘ ʪʘʢʦʞ ʚ ʽʥʰʠʭ ʦʙʣʘʩʪʷʭ, ʷʢʽ ʦʙ'ʻʜʥʫʶʪʴʩʷ ʪʝʨʤʽʥʦʤ  

ʦʙ'ʻʢʪʠ ʢʨʠʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ (ʝʥʝʨʛʝʪʠʢʘ, 

ʪʨʘʥʩʧʦʨʪ, ʩʠʩʪʝʤʠ ʞʠʪʪʻʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʽʥ.). ɺʘʞʣʠʚʽʩʪʴ ʢʝʨʦʚʘʥʠʭ ʧʨʦʮʝʩʽʚ, 

ʙʘʛʘʪʦ ʟ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʟʘʚʜʘʥʴ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ, ʦʙʫʤʦʚʣʶʻ ʧʽʜʚʠʱʝʥʽ 
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ʚʠʤʦʛʠ ʜʦ ʥʘʜʽʡʥʦʩʪʽ, ʰʚʠʜʢʦʜʽʾ, ʚʽʜʤʦʚʦʩʪʽʡʢʦʩʪʽ, ʨʝʤʦʥʪʦʧʨʠʛʦʜʥʦʩʪʽ ʪʘ 

ʽʥʰʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ [63]. 

 

 

 

 

 

 

 

ʈʠʩʫʥʦʢ 1.2 -  ʇʨʠʢʣʘʜ ʫʧʨʘʚʣʷʶʯʦʾ ʩʠʩʪʝʤʠ 

ɯʥʬʦʢʦʤʫʥʽʢʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʦʪʨʠʤʘʣʠ ʩʚʦʶ ʥʘʟʚʫ ʰʣʷʭʦʤ ʽʥʪʝʛʨʘʮʽʾ ʽ 

ʢʦʥʚʝʨʛʝʥʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ɼʦ ʩʢʣʘʜʫ 

ʟʘʟʥʘʯʝʥʦʛʦ ʢʣʘʩʫ ʩʠʩʪʝʤ ʚʭʦʜʷʪʴ ʤʫʣʴʪʠʩʝʨʚʽʩʥʽ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʽ ʤʝʨʝʞʽ 

(ʪʝʣʝʬʦʥʽʷ, ʪʝʣʝʙʘʯʝʥʥʷ, ʨʘʜʽʦʤʦʚʣʝʥʥʷ) ʽ ʤʝʨʝʞʽ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ (ʣʦʢʘʣʴʥʽ 

ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʤʝʨʝʞʽ(Ethernet), ʛʣʦʙʘʣʴʥʽ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʤʝʨʝʞʽ(ɯʥʪʝʨʥʝʪ) ʽ 

ʽʥ.)[10](ʨʠʩʫʥʦʢ 1.3). 
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ʈʠʩʫʥʦʢ 1.3 - ʽʥʬʦʢʦʤʫʥʽʢʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʢʦʥʚʝʨʛʝʥʪʥʠʭ ʤʝʨʝʞ ʥʘʩʪʫʧʥʦʛʦ 

ʧʦʢʦʣʽʥʥʷ( NGN ) 

 ɼʣʷ ʫʧʨʘʚʣʽʥʥʷ ɯʂʉ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʘ 

ʤʦʥʽʪʦʨʠʥʛʫ (ʉʋʄ). ɺʠʤʦʛʠ, ʱʦ ʧʨʝʜ'ʷʚʣʷʶʪʴʩʷ ʜʦ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦ-

ʪʝʭʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʉʋʄ ɯʂʉ, ʟʘʣʝʞʘʪʴ ʚʽʜ ʩʧʦʩʦʙʫ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʘʣʝ 

ʟʘʚʞʜʠ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʜʦʩʪʫʧʥʽʩʪʴ ʧʦʩʣʫʛ ʽ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʧʝʨʝʜʘʯʽ 

ʽʥʬʦʨʤʘʮʽʾ [15]. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʩʧʽʣʴʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʦʧʠʩʫ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʽʥʥʷ (ʉʋ) ʧʦʢʘʞʝʤʦ, ʱʦ ʋʅ ʧ/ʩ ɸʽʋ ʽ ʉʋʄ ʧ/ʩ ɿʇʈɯ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʦʧʠʩʘʪʠ ʾʭ 4-ʨʽʚʥʝʚʦʶ ʢʦʤʧʦʥʝʥʪʥʦʶ ʤʦʜʝʣʣʶ(ʪʘʙʣʠʮʷ 1.1): 

 

 

ʊʘʙʣʠʮʷ 1.1ʘ - ʈʽʚʥʽ ʢʦʤʧʦʥʝʥʪʥʦʾ ʤʦʜʝʣʽ ʋʅ ʧ/ʩ ɸʽʋ ʽ ʉʋʄ ʧ /ʩ ɿʇʈɯ 

1 ʨʽʚʝʥʴ ʧʝʨʚʠʥʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʽʥʬʦʨʤʘʮʽʾ (ʫʧʨʘʚʣʽʥʥʷ, 

ʢʽʥ ʪʨʦʣʴ, ʚʠʤʽʨʶʚʘʥʥʷ, ʤʦʥʽʪʦʨʠʥʛ);                              

2 ʨʽʚʝʥʴ ʚʪʦʨʠʥʥʽ ʧʝʨʝʪʚʦʨʶʚʘʯʽ ʽʥʬʦʨʤʘʮʽʾ (ʧʨʠʩʪʨʦʾ 

ʣʦʢʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʝʣʝʤʝʥʪʠ);                           

3 ʨʽʚʝʥʴ ʚʫʟʣʠ ʤʝʨʝʞʝʚʦʛʦ ʫʧʨʘʚʣʽʥʥʷ;                          

4 ʨʽʚʝʥʴ ʚʫʟʣʠ ʤʽʞʤʝʨʝʞʝʚʦʛʦ (ʩʠʩʪʝʤʥʦʛʦ) ʫʧʨʘʚʣʽʥʥʷ.                           

 

ʋ ʪʘʙʣʠʮʽ 1.2 ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʣʴʥʦʛʦ 

ʘʥʘʣʽʟʫ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʧʨʦʪʦʢʦʣʽʚ ʽ ʽʥʪʝʨʬʝʡʩʽʚ ʤʽʞ ʚʽʜʧʦʚʽʜʥʠʤʠ ʨʽʚʥʷʤʠ 

ʤʦʜʝʣʽ. ɿ ʥʝʾ ʚʠʧʣʠʚʘʻ, ʱʦ ʽʩʪʦʪʥʘ ʚʽʜʤʽʥʥʽʩʪʴ ʤʘʻ ʤʽʩʮʝ ʣʠʰʝ ʥʘ ʥʠʞʥʴʦʤʫ 

ʨʽʚʥʽ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʧʝʨʚʠʥʥʠʤʠ ʽ ʚʪʦʨʠʥʥʠʤʠ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ 

ʧʝʨʝʪʚʦʨʶʚʘʯʘʤʠ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʩʘʤʝ ʥʘ ʮʴʦʤʫ ʨʽʚʥʽ 

ʧʦʟʥʘʯʘʻʪʴʩʷ ʩʧʝʮʠʬʽʢʘ ʚʠʨʽʰʫʚʘʥʠʭ ʟʘʚʜʘʥʴ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʜʣʷ ʮʴʦʛʦ 

ʪʝʭʥʦʣʦʛʽʡ. ʇʨʦʪʦʢʦʣʠ ʚʠʱʠʭ ʨʽʚʥʽʚ ʦʨʽʻʥʪʫʶʪʴʩʷ ʥʘ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʜʘʯʽ ʽ 

ʨʦʟʧʦʜʽʣʝʥʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʪʦʤʫ ʚ ʨʽʟʥʠʭ ʪʠʧʘʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʩʭʦʞʽ. 

ʊʘʙʣʠʮʷ 1.1ʙ - ʈʽʚʥʽ ʢʦʤʧʦʥʝʥʪʥʦʾ ʤʦʜʝʣʽ ʋʅ ʧ/ʩ ɸʽʋ ʽ ʉʋʄ ʧ /ʩ ɿʇʈɯ 
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 ̄ ʋʅ ʧ/ʩ ɸʽʋ  ̄ ʉʋʄ ʧ/ʩ ɿʇʈɯ 

1 
ɼʘʪʯʠʢʠ, ʚʠʤʽʨʶʚʘʣʴʥʽ 

ʧʝʨʝʪʚʦʨʶʚʘʯ, ʚʠʢʦʥʘʚʯʽ ʤʝʭʘʥʽʟʤʠ 

1 
ʊʝʨʤʽʥʘʣʴʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʤʦʜʫʣʽ, ʧʣʘʪʠ 

ʢʘʥʘʣʴʥʠʭ ʟʘʢʽʥʯʝʥʴ 

2 
ʂʦʥʪʨʦʣʝʨʠ, ʧʨʦʤʠʩʣʦʚʽ ʢʦʤʧ'ʶʪʝʨʠ 

2 
ʇʣʘʪʠ ʢʦʥʪʨʦʣʶ ʽ ʩʠʛʥʘʣʽʟʘʮʽʾ (ʂʉ) ʚ 

ʢʦʤʫʥʽʢʘʮʽʡʥʽʡ ʘʧʘʨʘʪʫʨʽ, ʧʨʠʩʪʨʦʾ 

ʟʚ'ʷʟʢʫ ʟ ʦʙ'ʻʢʪʦʤ (ʇɿʆ) 

3 
ɼʠʩʧʝʪʯʝʨʩʴʢʽ ʧʫʣʴʪʠ, ʱʠʪʠ, 

ʧʨʦʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʦʧʝʨʘʪʦʨʘ(SCADA) 

3 
ʄʝʥʝʜʞʝʨ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʽ 

ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʨʦʙʥʠʢʘ 

4 
ʉʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʙʘʟʘʤʠ 

ʜʘʥʠʭ, ʚʽʜʜʘʣʝʥʠʡ ʜʦʩʪʫʧ(Web) 

4 
ʄʝʥʝʜʞʝʨ ʤʫʣʴʪʠʚʝʥʜʦʨʥʦʾ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʽ ʤʦʥʽʪʦʨʠʥʛʫ 

ʊʘʙʣʠʮʷ 1.2 - ʈʽʚʥʽ ʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʋʅ ʧ/ʩ ɸʽʋ ʽ ʉʋʄ ʧ/ʩ ɿʇʈɯ 
 

ʋʅ ʧ/ʩ ɸʽʋ ʉʋʄ ʧ/ʩ ɿʇʈɯ 

1-2 
Fieldbus (LON, CAN, Profibus, 

Modbus, Industrial Ethernet  ̔ʽʥ .) 

1-2 
ʉʝʨʚʽʩʥʽ ʢʘʥʘʣʠ ʫʧʨʘʚʣʽʥʥʷ 

(ʚʙʫʜʦʚʘʥʽ ʘʙʦ ʚʠʜʽʣʝʥʽ) 

2-3 ʃʆʉ (Ethernet, HDLC, TCP / IP) 2-3 
ʇʨʦʪʦʢʦʣʠ ʽ ʽʥʪʝʨʬʝʡʩʠ ʉʋ 

( Ethernet , HDLC, TCP / 

IP, SNMP, CMIP) 

3-4 
ɯʥʪʝʨʥʝʪ, ʉʋɹɼ, ʚʽʜʜʘʣʝʥʠʡ 

ʜʦʩ ʪʫʧ ʜʦ ʨʝʩʫʨʩʽʚ 

3-4 
ɯʥʪʝʨʥʝʪ, ʉʋɹɼ, ʚʽʜʜʘʣʝʥʠʡ 

ʜʦʩ ʪʫʧ ʜʦ ʨʝʩʫʨʩʽʚ 

  

ɸʜʝʢʚʘʪʥʽʩʪʴ ʤʦʜʝʣʝʡ ʉʋ ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ ʟʘʛʘʣʴʥʽ ʦʟʥʘʢʠ, ʚʚʝʩʪʠ 

ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʻʜʠʥʠʡ ʪʝʨʤʽʥ - ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ ʽ 

ʧʦʙʫʜʫʚʘʪʠ ʟʘʛʘʣʴʥʫ ʤʦʜʝʣʴ ʩʠʩʪʝʤʠ(ʨʠʩʫʥʦʢ 1.4) ʟ ʥʘʩʪʫʧʥʠʤ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ[98]: 

- ʜʽʘʛʥʦʩʪʠʯʥʽ ʤʦʜʝʣʽ ʝʣʝʤʝʥʪʽʚ (ʜʣʷ ʢʦʥʪʨʦʣʶ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ 

ʢʦʥʪʨʦʣʶ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ);    
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- ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʧʨʦʪʦʢʦʣʠ ʽ ʽʥʪʝʨʬʝʡʩʠ (ʃʆʉ, ɯʂʉ);    

- ʩʧʦʩʦʙʠ ʽ ʽʥʪʝʨʬʝʡʩʠ ʚʟʘʻʤʦʜʽʾ ʝʣʝʤʝʥʪʽʚ (ʘʛʝʥʪ-ʤʝʥʝʜʞʝʨ);    

- ʪʦʧʦʣʦʛʽʾ ʽ ʩʪʨʫʢʪʫʨʠ.    

 

ɺ ʩʠʩʪʝʤʽ ʫʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʷ ʧʦ ʦʙ'ʻʢʪʘʭ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʝʨʝʜʘʻʪʴʩʷ 

ʚʽʜ ʧʝʨʚʠʥʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ (ʇɯʇʨ) 

ʯʝʨʝʟ ʧʨʦʛʨʘʤʦʚʘʥʽ ʣʦʢʘʣʴʥʽ ʢʦʥʪʨʦʣʝʨʠ (ʇʃʂ) ʪʘ ʘʧʘʨʘʪʫʨʫ ʧʝʨʝʜʘʯʽ 

ʜʘʥʠʭ(ɸʇɼ) ʚ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ. ɯʥʬʦʨʤʘʮʽʷ 

ʚʽʜ ʦʙ'ʻʢʪʽʚ ʟʚ'ʷʟʢʫ ʪʘ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʧʝʨʝʜʘʻʪʴʩʷ ʯʝʨʝʟ ʧʨʠʩʪʨʦʾ ʢʦʥʪʨʦʣʶ ʽ 

ʩʠʛʥʘʣʽʟʘʮʽʾ (ʂʉ) ʧʦ ʣʦʢʘʣʴʥʽʡ ʤʝʨʝʞʽ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ (ʃʄʋʽʄ), 

ʧʦʪʽʤ ʯʝʨʝʟ ʩʣʫʞʙʦʚʠʡ ʩʝʨʚʽʩʥʠʡ ʢʘʥʘʣ (ʉʉʂ) ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ 

ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ (ʊʄʋʽʄ), ʱʦ ʬʦʨʤʫʻʪʴʩʷ ʤʦʜʫʣʝʤ ʟʦʚʥʽʰʥʽʭ 

ʩʪʠʢʽʚ(ɿʉ ) ʮʠʬʨʦʚʦʛʦ ʧʦʪʦʢʫ, ʚ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʝʥʝʜʞʝʨʘ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʽ ʤʦʥʽʪʦʨʠʥʛʫ (ʇɿ ʉʋʄ). ɯʥʬʦʨʤʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʧʝʨʝʜʘʥʘ 

ʯʝʨʝʟ ʙʘʟʫ ʜʘʥʠʭ (ɹɼ)  ̔ʛʣʦʙʘʣʴʥʫ (ɯʥʪʝʨʥʝʪ) ʘʙʦ ʣʦʢʘʣʴʥʫ (ɯʥʪʨʘʥʝʪ) ʤʝʨʝʞʽ 

ʚʽʜʜʘʣʝʥʠʤ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘʤ ʘʙʦ ʦʧʝʨʘʪʦʨʘʤ. ʉʠʩʪʝʤʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʤʦʞʝ 

ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʘ ʫ ʚʠʛʣʷʜʽ ʦʢʨʝʤʦʾ ʧʽʜʩʠʩʪʝʤʠ ʘʙʦ ʽʥʪʝʛʨʦʚʘʥʘ ʟ ʇɿ ʉʋʄ. 
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ʈʠʩʫʥʦʢ 1.4 - ɿʘʛʘʣʴʥʘ ʤʦʜʝʣʴ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ  

 

ɿʘʟʥʘʯʠʤʦ ʧʝʨʝʚʘʛʠ ʨʦʟʧʦʜʽʣʝʥʦʾ ʩʪʨʫʢʪʫʨʠ:  

- ʟʥʠʞʝʥʥʷ ʚʘʨʪʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʫʥʽʬʽʢʘʮʽʾ ʢʦʤʧʦʥʝʥʪʽʚ ʉʋ; 

- ʟʙʽʣʴʰʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʘʜʣʠʰʢʦʚʠʭ ʟʚ'ʷʟʢʽʚ, 

ʚʽʜʤʦʚʠ ʩʪʽʡʢʠʭ ʪʦʧʦʣʦʛʽʡ ʽ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ;      

- ʧʦʣʽʧʰʝʥʥʷ ʨʦʟʰʠʨʶʚʘʥʦʩʪʽ ʪʘ ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ ʯʝʨʝʟ ʨʝʛʫʣʷʨʥʦʩʪʽ 

ʽʻʨʘʨʭʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʽ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʧʨʦʪʦʢʦʣʽʚ;      

- ʟʥʠʞʝʥʥʷ ʩʢʣʘʜʥʦʩʪʽ ʫʩʪʘʥʦʚʢʠ, ʢʦʥʬʽʛʫʨʘʮʽʾ ʽ ʩʫʧʨʦʚʦʜʫ, ʦʩʥʦʚʘʥʠʭ ʥʘ 

ʘʢʪʠʚʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ;     

- ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʜʽʾ, ʟʥʠʞʝʥʥʷ ʟʘʪʨʠʤʢʠ ʟʘʚʜʷʢʠ ʟʘʩʪʦʩʫʚʘʥʥʶ ʩʫʯʘʩʥʠʭ 

ʚʠʩʦʢʦʰʚʠʜʢʽʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʝʨʝʜʘʯʽ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ.     

ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ  ̒ʝʣʝʤʝʥʪʠ ʽ ʧʨʠʩʪʨʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ, ʷʢʽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʩʫʢʫʧʥʽʩʪʴ ʧʝʨʚʠʥʥʠʭ ʽ ʚʪʦʨʠʥʥʠʭ 

ʧʝʨʝʪʚʦʨʶʚʘʯʽʚ ʚʠʩʦʢʦʾ ʩʢʣʘʜʥʦʩʪʽ ʽ ʰʠʨʦʢʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ. ɰʭ 

ʧʦʰʠʨʝʥʽʩʪʴ ʫ ʚʩʽʭ ʩʬʝʨʘʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʩʪʚʘ, ʥʘʫʢʠ ʽ ʚʠʨʦʙʥʠʮʪʚʘ 
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ʧʨʠʚʝʣʘ ʜʦ ʨʦʟʰʠʨʝʥʥʷ ʤʘʩʰʪʘʙʽʚ ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ 

ʦʭʦʧʣʝʥʥʷ (ʨʦʟʧʦʜʽʣʝʥʽʩʪʴ), ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʨʽʟʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ (ʛʝʪʝʨʦʛʝʥʥʽʩʪʴ) ʽ ʧʦʷʚʠ ʥʘ ʨʠʥʢʫ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʚʠʨʦʙʥʠʢʽʚ (ʤʫʣʴʪʠʚʝʥʜʦʨʥʽʩʪʴ). ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʽ 

ʥʘʜʽʡʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʦʜʽʙʥʦʛʦ ʨʦʜʫ ʩʢʣʘʜʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ 

ʥʘ ʧʝʨʰʠʡ ʧʣʘʥ ʚʠʭʦʜʷʪʴ ʟʘʚʜʘʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʷʢ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ, ʪʘʢ ʽ ʚʩʽʻʾ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʝʨʝʞʽ. ʊʦʤʫ 

ʧʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʉʋ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʚʟʘʻʤʦʜʽʾ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʧôʶʪʝʨʥʦʾ 

ʩʠʩʪʝʤʠ. 

ʉʫʯʘʩʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʻ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʤʝʨʝʞʽ ʟ 

ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʘʨʭʽʪʝʢʪʫʨ ʽ ʪʦʧʦʣʦʛʽʡ ʢʘʥʘʣʽʚ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ. ʉʋ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʝʨʝʜʦʚʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʘ ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ 

ʟʙʦʨʫ, ʦʙʨʦʙʢʠ ʽ ʧʝʨʝʜʘʯʽ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʪʘ 

ʢʝʨʫʶʯʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʊʦʤʫ ʧʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ  ̒ʤʦʜʝʣʽ, ʤʝʪʦʜʠ ʽ 

ʧʨʦʮʝʜʫʨʠ ʜʽʘʛʥʦʩʪʠʢʠ, ʢʦʥʪʨʦʣʶ ʽ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦ-

ʪʝʭʥʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʣʝʤʝʥʪʽʚ ʽ ʧʨʠʩʪʨʦʾʚ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʝʨʝʞʽ. ɰʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʪʘ ʘʧʘʨʘʪʫʨʥʦ-ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ 

ʝʣʝʤʝʥʪʽʚ ʽ ʚʣʘʰʪʫʚʘʥʥʷ ʜʦʟʚʦʣʠʪʴ ʜʦʩʷʛʪʠ ʟʘʜʘʥʠʭ ʚʠʩʦʢʠʭ ʢʽʣʴʢʽʩʥʠʭ ʽ 

ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʦʙ'ʻʢʪʽʚ. 

 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʨʦʟʧʦʜʽʣʝʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʝʨʫʶʯʠʭ ʩʠʩʪʝʤ 

ʽ ʾʭ ʝʣʝʤʝʥʪʽʚ. ʈʦʟʧʦʜʽʣʝʥʘ ʢʦʤʧôʶʪʝʨʥʘ ʤʝʨʝʞʘ ʚʠʤʘʛʘʻ ʧʦʩʪʽʡʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʽ ʫʧʨʘʚʣʽʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʚ ʩʪʨʫʢʪʫʨʽ ʚʠʜʽʣʷʻʪʴʩʷ ʦʢʨʝʤʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʩʠʩʪʝʤʘ - ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ 

ʫʧʨʘʚʣʽʥʥʷ ʛʝʪʝʨʦʛʝʥʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʨʠ ʦʩʥʦʚʥʽ 

ʛʨʫʧʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ [20]: 

1. ʉʠʩʪʝʤʠ ʝʣʝʤʝʥʪʘʨʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ - ʨʝʘʣʽʟʫʶʪʴ ʧʦʚʥʫ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʦʙʣʘʜʥʘʥʥʷʤ ʦʜʥʦʛʦ ʚʠʨʦʙʥʠʢʘ ʘʙʦ ʦʜʥʦʛʦ 

ʪʠʧʫ.    
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2. ʇʣʘʪʬʦʨʤʠ ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʙʘʟʦʚʫ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ 

ʫʧʨʘʚʣʽʥʥʷ - ʤʦʥʽʪʦʨʠʥʛ, ʦʙʨʦʙʢʫ ʧʦʤʠʣʦʢ (ʙʝʟ ʬʫʥʢʮʽʡ ʢʦʨʝʣʷʮʽʾ ʽ ʧʦʰʫʢʫ 

ʧʝʨʰʦʧʨʠʯʠʥʠ ʘʚʘʨʽʾ), ʙʘʟʦʚʠʡ ʘʥʘʣʽʟ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʗʢ ʧʨʘʚʠʣʦ, ʪʘʢʽ 

ʩʠʩʪʝʤʠ ʚ ʙʘʟʦʚʦʤʫ ʚʘʨʽʘʥʪʽ ʥʝ ʟʜʘʪʥʽ ʚʠʢʦʥʫʚʘʪʠ ʬʫʥʢʮʽʾ ʢʦʥʬʽʛʫʨʘʮʽʾ 

ʦʙʣʘʜʥʘʥʥʷ, ʜʝʪʘʣʴʥʦ ʘʥʘʣʽʟʫʚʘʪʠ ʟʘʚʘʥʪʘʞʝʥʥʷ ʚʫʟʣʽʚ ʤʝʨʝʞʽ, ʚʠʢʦʥʫʚʘʪʠ 

ʱʝ ʨʷʜ ʚʘʞʣʠʚʠʭ ʬʫʥʢʮʽʡ.  

3. ʉʠʩʪʝʤʠ Enterprise-ʢʣʘʩʘ,  ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʚʥʫ ʢʝʨʫʶʯʫ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʜʣʷ ʦʙʣʘʜʥʘʥʥʷ ʨʽʟʥʠʭ ʚʠʨʦʙʥʠʢʽʚ.  

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʧʦʜʽʣʝʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʚ 

ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʩʠʩʪʝʤʠ ʝʣʝʤʝʥʪʘʨʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, 

ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚ'ʷʟʘʥʦ ʟ ʚʽʜʥʦʩʥʦʶ ʧʨʦʩʪʦʪʦʶ ʾʭ ʨʦʟʛʦʨʪʘʥʥʷ ʽ 

ʧʽʜʪʨʠʤʢʠ. ʂʦʞʝʥ ʚʠʨʦʙʥʠʢ ʦʙʣʘʜʥʘʥʥʷ ʨʦʟʨʦʙʣʷʻ ʽ ʧʦʩʪʘʚʣʷʻ ʨʘʟʦʤ ʟ ʥʠʤ 

ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʫʧʨʘʚʣʽʥʥʷ ʽ ʢʦʥʬʽʛʫʨʘʮʽʾ. ʇʨʠ ʮʴʦʤʫ ʜʣʷ ʦʙʣʘʜʥʘʥʥʷ 

ʨʽʟʥʦʛʦ ʪʠʧʫ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ 

ʫʧʨʘʚʣʽʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʢʝʨʫʶʯʠʭ ʢʦʥʪʨʦʣʝʨʽʚ - ʦʜʥʽ, ʜʣʷ ʢʦʤʫʪʘʮʽʡʥʦʾ 

ʘʧʘʨʘʪʫʨʠ - ʽʥʰʽ, ʜʣʷ ʦʙʣʘʜʥʘʥʥʷ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ - ʪʨʝʪʽ ʽ ʪ.ʜ. ʊʘʢʦʞ 

ʟʚʠʯʘʡʥʦʶ ʻ ʧʨʘʢʪʠʢʘ, ʢʦʣʠ ʦʢʨʝʤʽ ʢʦʤʧʦʥʝʥʪʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʟʘʜʽʶʪʴ 

ʜʣʷ ʚʠ ʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʫʧʨʘʚʣʽʥʥʷ ʩʚʦʾ ʣʦʢʘʣʴʥʽ ʨʝʩʫʨʩʠ (ʢʦʤʫʥʽʢʘʮʽʡʥʽ 

ʧʨʦʪʦʢʦʣʠ, ʬʽʟʠʯʥʽ ʽʥʪʝʨʬʝʡʩʠ, ʘʧʘʨʘʪʥʽ ʟʘʩʦʙʠ ʪʘ ʩʠʩʪʝʤʥʝ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ) ʽ ʥʝ ʤʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʽʥʪʝʛʨʘʮʽʾ ʥʘ ʙʘʟʽ ʻʜʠʥʦʾ 

ʧʣʘʪʬʦʨʤʠ ʫʧʨʘʚʣʽʥʥʷ, ʨʦʟʨʦʙʣʝʥʦʾ ʚʠʨʦʙʥʠʢʦʤ ʦʙʣʘʜʥʘʥʥʷ [23 ]. 

ʇʦʨʷʜ ʟ ʩʠʩʪʝʤʘʤʠ ʝʣʝʤʝʥʪʘʨʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʥʘʙʫʣʠ 

ʧʦʰʠʨʝʥʥʷ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʦʧʝʨʘʮʽʡ (Operations Support System - 

ʆSS). ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʽʥʪʝʛʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ, ʧʦʙʫʜʦʚʘʥʦʾ ʥʘ 

ʦʙʣʘʜʥʘʥʥʽ ʨʽʟʥʠʭ ʚʠʨʦʙʥʠʢʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʜʝʷʢʘ 

ʢʽʣʴʢʽʩʪʴ ʩʠʩʪʝʤ ʝʣʝʤʝʥʪʘʨʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ (ʝʣʝʤʝʥʪ-ʤʝʥʝʜʞʝʨʽʚ). ʉʠʩʪʝʤʠ 

ʝʣʝʤʝʥʪʘʨʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʦʙ'ʻʜʥʫʶʪʴ ʤʽʞ ʩʦʙʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʆSS. ʎʝ 

ʩʢʣʘʜʥʠʡ, ʪʨʠʚʘʣʠʡ ʽ ʜʦʨʦʛʠʡ ʧʨʦʮʝʩ, ʪʦʤʫ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʧʦʥʷʪʪʷ 

çʪʠʧʦʚʘ ʆSSè ʥʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʦ ʧʝʨʝʚʘʞʥʦʾ ʙʽʣʴʰʦʩʪʽ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ. 
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ʆʜʥʘ ʟ ʦʩʥʦʚʥʠʭ ʪʨʫʜʥʦʱʽʚ ʚ ʧʨʦʮʝʩʽ ʩʪʚʦʨʝʥʥʷ ʽʥʪʝʛʨʦʚʘʥʦʾ ʆSS ʜʣʷ 

ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʧʦʜʽʣʝʥʠʤʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʧôʶʪʝʨʥʠʤʠ ʩʠʩʪʝʤʘʤʠ - ʨʽʟʥʽ 

ʩʧʦʩʦʙʠ ʬʽʟʠʯʥʦʛʦ ʚʟʘʻʤʦʜʽʾ ʟ ʤʝʨʝʞʝʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ (NE), ʘ ʪʘʢʦʞ 

ʩʧʝʮʠʬʽʢʘ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ ʤʽʞ ʥʠʤʠ ʽ ʩʝʨʚʝʨʦʤ ʆSS. ʈʘʟʦʤ ʟ ʪʠʤ 

ʙʽʣʴʰʽʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʥʘ ʨʠʥʢʫ ʧʦʚʥʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ, ʱʦ ʨʝʘʣʽʟʫʶʪʴ 

ʧʨʠʥʮʠʧʠ FCAPS (Fault, Configuration, Administration, Performance, 

Security[198] ʜʣʷ ʩʠʩ ʪʝʤʠ, ʧʦʙʫʜʦʚʘʥʦʾ ʥʘ ʦʙʣʘʜʥʘʥʥʽ ʨʽʟʥʠʭ ʚʠʨʦʙʥʠʢʽʚ. ʗʢ 

ʧʨʘʚʠʣʦ, ʘʚʪʦʥʦʤʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʽ ʤʦʥʽʪʦʨʠʥʛʫ (ɸʚʉʋʄ) ʚʽʜʥʦʩʷʪʴʩʷ 

ʜʦ ʢʣʘʩʫ ʩʠʩʪʝʤ ʝʣʝʤʝʥʪʘʨʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʘ ʽʥʪʝʛʨʦʚʘʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʽ ʤʦʥʽʪʦʨʠʥʛʫ(ɯʉʋʄ) ʘʙʦ ʻʜʠʥʽ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 

(ɽʉʄɸ) ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʢʣʘʩʫ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ Enterprise - ʢʣʘʩʫ. 

ʆʩʥʦʚʥʽ ʫʥʽʚʝʨʩʘʣʴʥʽ ʚʠʤʦʛʠ ʜʦ ʨʦʟʧʦʜʽʣʝʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʽ ʾʭ ʝʣʝʤʝʥʪʽʚ.  ʆʩʥʦʚʥʽ ʚʠʤʦʛʠ, ʱʦ ʚʠʩʫʚʘʶʪʴʩʷ ʜʦ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ: 

- ʧʨʦʩʪʦʪʘ ʽ ʰʚʠʜʢʽʩʪʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʦʥʦʚʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ; 

- ʜʦʙʨʦʟʠʯʣʠʚʠʡ ʛʨʘʬʽʯʥʠʡ ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ ʽ ʦʧʝʨʘʪʦʨʘ;          

- ʦʧʝʨʘʪʠʚʥʘ ʣʦʢʘʣʽʟʘʮʽʷ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʽ ʧʦʜʽʡ;          

- ʟʙʽʨ, ʟʙʝʨʽʛʘʥʥʷ ʽ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʧʨʦ ʩʪʘʥ ʝʣʝʤʝʥʪʽʚ ʢʦʤʧôʶʪʝʨʥʦʾ 

ʤʝʨʝʞʽ ʚ ʨʝʞʠʤ̔ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ;         

- ʤʦʞʣʠʚʽʩʪʴ ʨʝʢʦʥʬʽʛʫʨʘʮʽʾ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ;         

- ʤʘʩʰʪʘʙʦʚʘʥʽʩʪʴ ʧʨʠ ʨʦʟʰʠʨʝʥʥʽ ʽ ʫʩʢʣʘʜʥʝʥʥʽ ʩʪʨʫʢʪʫʨʠ;         

- ʚʝʜʝʥʥʷ ʞʫʨʥʘʣʽʚ ʪʨʠʚʦʛʠ ʽ ʤʦʞʣʠʚʽʩʪʴ ʛʝʥʝʨʘʮʽʾ ʟʚʽʪʽʚ;         

- ʧʽʜʪʨʠʤʢʘ ʦʙʣʘʩʪʝʡ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ (FCAPS);         

- ʨʝʘʣʽʟʘʮʽʷ ʦʜʥʦʛʦ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʨʽʚʥʽʚ ʫʧʨʘʚʣʽʥʥʷ;         

- ʧʽʜʪʨʠʤʢʘ ʦʙʣʘʜʥʘʥʥʷ ʨʽʟʥʠʭ ʚʝʥʜʦʨʽʚ;         

- ʥʘʷʚʥʽʩʪʴ ʙʣʦʢʫ ʘʜʘʧʪʘʮʽʾ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʟ ʤʝʨʝʞʝʚʠʤʠ ʽ 

ʢʝʨʫʶʯʠʤʠ ʝʣʝʤʝʥʪʘʤʠ; ʤʦʞʣʠʚʽʩʪʴ ʚʟʘʻʤʦʜʽʾ ʟ ʥʝʩʪʘʥʜʘʨʪʥʠʤ 

ʧʨʦʪʦʢʦʣʘʤ;          
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- ʧʦʙʫʜʦʚʘ ʬʽʟʠʯʥʦʾ ʽ ʚʽʨʪʫʘʣʴʥʦʾ ʢʘʨʪ ʤʝʨʝʞʽ;         

- ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʡ ʘʥʘʣʽʟ ʧʦʜʽʡ ʽ ʥʝʩʧʨʘʚʥʦʩʪʝʡ;         

- ʢʦʥʪʨʦʣʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽ ʟʘʚʘʥʪʘʞʝʥʥʷ ʢʘʥʘʣʽʚ ʽ ʪʨʘʢʪʽʚ;         

- ʤʦʥʽʪʦʨʠʥʛ ʤʝʨʝʞʝʚʠʭ ʩʝʨʚʽʩʽʚ;         

- ʢʦʥʪʨʦʣʴ ʧʘʨʘʤʝʪʨʽʚ ʩʠʩʪʝʤʠ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʷʢʦʩʪʽ ʧʦʩʣʫʛ 

(QoS);         

- ʢʦʥʪʨʦʣʴ ʚʠʢʦʥʘʥʥʷ ʨʝʛʣʘʤʝʥʪʥʠʭ ʨʦʙʽʪ ʟ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʩʠʩʪʝʤʠ;         

- ʥ̔ʚʝʥʪʘʨʠʟʘʮʽʷ ʤʝʨʝʞʝʚʠʭ ʨʝʩʫʨʩʽʚ;         

- ʘʥʘʣʽʟ ʜʝʪʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʟ'ʻʜʥʘʥʥʷ;         

- ʜʦʪʨʠʤʘʥʥʷ ʚʠʤʦʛ ʧʦʣʽʪʠʢʠ ʙʝʟʧʝʢʠ.          

ʇʝʨʝʨʘʭʦʚʘʥʽ ʚʠʱʝ ʚʠʤʦʛʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʦʪʨʝʙʠ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʷʢʦʩʪʽ ʢʨʠʪʝʨʽʾʚ ʧʨʠ ʘʥʘʣʽʟʽ 

ʝʣʝʤʝʥʪʽʚ ʽ ʧʨʠʩʪʨʦʾʚ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʚʥʦʪʠ ʽʥʬʦʨʤʘʮʽʾ 

ʧʨʦ ʢʦʥʢʨʝʪʥʫ ʩʠʩʪʝʤʫ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʽʩʥʫʶʯʽ ʚ ʜʘʥʠʡ ʯʘʩ ʩʪʘʥʜʘʨʪʠ 

ʤʽʞ ʥʘʨʦʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ITU - T , ISO , ETSI ʥʘ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʚʠʟʥʘʯʘʶʪʴ ʚʠʤʦʛʠ ʜʦ ʨʦʟʨʦʙʣʶʚʘʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ. ʊʦʤʫ ʜʘʣʽ ʙʫʜʫʪʴ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʪʝʨʤʽʥʠ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʥʜʘʨʪʽʚ ʫʧʨʘʚʣʽʥʥʷ ʩʪʦʩʦʚʥʦ ʜʦ 

ʚʠʤʦʛ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʝʣʝʤʝʥʪʽʚ ʽ ʧʨʠʩʪʨʦʾʚ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ. 

ʉʪʘʥʜʘʨʪʠʟʘʮʽʷ ʧʨʦʮʝʜʫʨ ʨʦʟʨʦʙʢʠ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʝʣʝʤʝʥʪʽʚ 

ʨʦʟʧʦʜʽʣʝʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ. ɿʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʽ 

ʩʪʘʥʜʘʨʪʠ ʫʧʨʘʚʣʽʥʥʷ ʽ ʢʦʥʪʨʦʣʶ ʝʣʝʤʝʥʪʽʚ ʽ ʧʨʠʩʪʨʦʾʚ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ. ɼʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʤʦʤʝʥʪʫ ʧʨʠʡʥʷʪʦ ʢʽʣʴʢʘ ʩʪʘʥʜʘʨʪʽʚ ʚ ʦʙʣʘʩʪʽ 

ʨʦʟʨʦʙʢʠ ʨʦʟʧʦʜʽʣʝʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʤʦʜʝʣʽ 

ʚʟʘʻʤʦʜʽʾ ʚʽʜʢʨʠʪʠʭ ʩʠʩʪʝʤ(ʩʪʘʥʜʘʨʪʠ ISO/OSI). ʅʘʡʙʽʣʴʰ ʧʨʦʩʫʥʫʪʠʤ ʽ 

ʩʪʨʫʢʪʫʨʦʚʘʥʠʤ  ʩʪʘʥʜʘʨʪʦʤ ʧʦʙʫʜʦʚʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʻ ʩʝʨʽʷ 

ʩʪʘʥʜʘʨʪʽʚ ITU - T ʍ.700, ʷʢʽ ʧʨʘʢʪʠʯʥʦ ʩʧʽʚʧʘʜʘʶʪʴ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʩʪʘʥʜʘʨʪʘʤʠ ISO ʽ ʻ ʙʘʟʦʚʠʤʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʪʘ 

ʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʽ ʧʨʠʩʪʨʦʾʚ ʧʽʜʩʠʩʪʝʤ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ. 
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ɿʛʽʜʥʦ ʍ.700, ʦʙ'ʻʢʪʘʤʠ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʻ [190]: 

- ʩʝʨʚʽʩʠ ʪʘ ʧʨʦʪʦʢʦʣʠ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʜʣʷ ʧʝʨʝʜʘʯʽ ʢʝʨʫʶʯʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʤʽʞ ʚʽʜʢʨʠʪʠʤʠ ʩʠʩʪʝʤʘʤʠ;          

- ʘʙʩʪʨʘʢʪʥʠʡ ʩʠʥʪʘʢʩʠʩ ʽ ʩʝʤʘʥʪʠʢʘ ʽʥʬʦʨʤʘʮʽʾ, ʧʝʨʝʜʘʥʦʾ 

ʫʧʨʘʚʣʷʶʯʦʾ ʧʨʦʪʦʢʦʣʘʤʠ.          

ʉʪʘʥʜʘʨʪ ʍ.700 ʚʠʟʥʘʯʘʻ ʧ'ʷʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʦʙʣʘʩʪʝʡ 

ʫʧʨʘʚʣʽʥʥʷ, ʚʽʜʦʤʦʶ ʪʘʢʦʞ ʧʽʜ ʘʙʨʝʚʽʘʪʫʨʦʶ FCAPS : 

-Fault management - ʫʧʨʘʚʣʽʥʥʷ ʚʽʜʤʦʚʘʤʠ (ʚʠʷʚʣʝʥʥʷ ʚʽʜʤʦʚ, ʾʭ 

ʽʟʦʣʷʮʽʷ ʽ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʽ ʩʠʩʪʝʤʠ);         

- Confʽguration management - ʫʧʨʘʚʣʽʥʥʷ ʢʦʥʬʽʛʫʨʘʮʽʻʶ (ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʟʘʧʫʩʢ ʽ ʟʫʧʠʥʢʘ ʢʦʤʧʦʥʝʥʪʽʚ, 

ʟʙʽʨ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʦʪʦʯʥʠʡ ʩʪʘʥ ʝʣʝʤʝʥʪʽʚ ʽ ʩʠʩʪʝʤʠ, ʧʨʠʡʦʤ ʧʦʚʽʜʦʤʣʝʥʴ 

ʧʨʦ ʩʫʪʪʻʚʽ ʟʤʽʥʠ ʚ ʫʤʦʚʘʭ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʟʤʽʥʘ ʢʦʥʬʽʛʫʨʘʮʽʾ ʝʣʝʤʝʥʪʽʚ ʽ 

ʩʠʩʪʝʤʠ);          

- Accounting management - ʫʧʨʘʚʣʽʥʥʷ ʦʙʣʽʢʦʤ (ʦʙʣʽʢ ʽ ʢʦʥʪʨʦʣʴ 

ʚʠʢʦʥʘʥʥʷ ʩʠʩʪʝʤʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʚʘʨʪʦʩʪʽ, ʦʧʦʚʽʱʝʥʥʷ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʧʨʦ ʩʧʦʞʠʚʘʥʠʭ ʥʠʤʠ ʨʝʩʫʨʩʘʭ, ʪʘʨʠʬʽʢʘʮʽʷ, ʚʝʜʝʥʥʷ ʨʘʭʫʥʢʽʚ ʽ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʣʽʤʽʪʽʚ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʠʭ ʯʠ ʽʥʰʠʭ ʨʝʩʫʨʩʽʚ);         

- Performance management - ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ (ʟʙʽʨ ʪʘ 

ʘʥʘʣʽʟ ʩʪʘʪʠʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʽ 

ʩʠʩʪʝʤʠ ʚ ʰʪʘʪʥʠʭ ʽ ʧʦʟʘʰʪʘʪʥʠʭ ʫʤʦʚʘʭ, ʟʤʽʥʘ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʝʣʝʤʝʥʪʽʚ ʽ 

ʩʠʩʪʝʤʠ);         

- Security management - ʫʧʨʘʚʣʽʥʥʷ ʙʝʟʧʝʢʦʶ (ʧʨʦʚʝʜʝʥʥʷ ʚ ʞʠʪʪʷ 

ʧʦʣʽʪʠʢʠ ʙʝʟʧʝʢʠ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ, ʚʠʜʘʣʝʥʥʷ ʽ ʟʤʽʥʠ ʩʝʨʚʽʩʽʚ ʽ 

ʤʝʭʘʥʽʟʤʽʚ ʙʝʟʧʝʢʠ, ʧʦʰʠʨʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʽ ʨʝʘʛʫʚʘʥʥʷ ʥʘ 

ʽʥʮʠʜʝʥʪʠ).    

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʍ.700, ʤʦʞʣʠʚʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʽ ʧʨʠʩʪʨʦʾʚ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʧʦʚʠʥʥʽ: 
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- ʜʦʟʚʦʣʷʪʠ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘʤ ʧʣʘʥʫʚʘʪʠ, ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ, 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʽ ʚʨʘʭʦʚʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʝʨʚʽʩʽʚ;          

- ʜʘʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ ʟʤʽʥʫ ʚʠʤʦʛ;         

- ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʧʝʨʝʜʙʘʯʫʚʘʥʫ ʧʦʚʝʜʽʥʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʩʝʨʚʽʩʽʚ;          

- ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʟʘʭʠʩʪ ʽʥʬʦʨʤʘʮʽʾ.          

ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʫʧʨʘʚʣʽʥʥʷ ʧʦʚʠʥʥʦ ʙʫʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ,  

ʨʝʟʫʣʴʪʘʪʠʚʥʠʤ, ʛʥʫʯʢʠʤ ʽ ʽʥʬʦʨʤʘʮʽʡʥʦ ʙʝʟʧʝʯʥʠʤ. 

ʆʙʣʘʩʪʽ ʫʧʨʘʚʣʽʥʥʷ, ʦʧʠʩʫʶʪʴ ʜʦʩʠʪʴ ʰʠʨʦʢʝ ʢʦʣʦ ʟʘʚʜʘʥʴ 

ʫʧʨʘʚʣʽʥʥʷ. ʂʦʞʥʝ ʟ ʮʠʭ ʟʘʚʜʘʥʴ ʚʠʢʦʥʫʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʫʥʢʮʽʡ 

ʩʠʩʪʝʤʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ( System Management Functions - SMFs ). ʉʣʽʜ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʢʦʥʢʨʝʪʥʽ ʬʫʥʢʮʽʾ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚʽʜʨʘʟʫ ʚ 

ʜʝʢʽʣʴʢʦʭ ʛʨʫʧʘʭ ʟʘʚʜʘʥʴ ʫʧʨʘʚʣʽʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʬʫʥʢʮʽʷ çʟʚʽʪ ʧʨʦ ʧʦʜʽʶè 

( event - report ) ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʥʘ ʜʦ ʚʩʽʭ ʛʨʫʧ ʟʘʚʜʘʥʴ. 

ɺʠʟʥʘʯʝʥʦ ʪʘʢʽ ʬʫʥʢʮʽʾ ʩʠʩʪʝʤʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ: 

1. ʋʧʨʘʚʣʽʥʥʷ ʦʙ'ʻʢʪʦʤ ( Object Management ). ɿʘʙʝʟʧʝʯʫʻ ʩʪʚʦʨʝʥʥʷ ʽ 

ʟʥʠʱʝʥʥʷ ʢʝʨʦʚʘʥʦʛʦ ʦʙ'ʻʢʪʘ, ʯʠʪʘʥʥʷ ʽ ʟʤʽʥʘ ʡʦʛʦ ʘʪʨʠʙʫʪʽʚ.      

2. ʋʧʨʘʚʣʽʥʥʷ ʩʪʘʥʦʤ ( State Management ). ɺʠʟʥʘʯʘʻ ʤʦʜʝʣʴ 

ʧʝʨʝʜ ʫʷʚʣʝʥʥʷ ʩʪʘʥʫ ʢʝʨʦʚʘʥʦʛʦ ʦʙ'ʻʢʪʘ. ɿʘʙʝʟʧʝʯʫʻ ʩʣʫʞʙʠ ʧʽʜʪʨʠʤʢʠ 

ʤʦʜʝʣʽ.     

3. ʋʧʨʘʚʣʽʥʥʷ ʟʚ'ʷʟʢʘʤʠ ( Relationship Management ). ɺʠʟʥʘʯʘʻ ʤʦʜʝʣʴ 

ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʘʤʠ ʤʽʞ ʢʝʨʦʚʘʥʠʤʠ 

ʦʙ'ʻʢʪʘ ʤʠ. ɿʘʙʝʟʧʝʯʫʻ ʩʣʫʞʙʠ ʧʽʜʪʨʠʤʢʠ ʤʦʜʝʣʽ.    

4. ɿʚʽʪ ʧʨʦ ʘʚʘʨʽʾ ( Alarm Reporting ). ɺʠʟʥʘʯʘʻ ʩʠʛʥʘʣʠ ʘʚʘʨʽʡ ʽ 

ʧʦʚʽʜʦʤʣʝʥʥʷ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʟʚʽʪʫ ʧʨʦ ʘʚʘʨʽʾ.    

5. ʋʧʨʘʚʣʽʥʥʷ ʟʚʽʪʦʤ ʧʨʦ ʧʦʜʽʾ ( Event -

 report Management ). ʇʽʜʪʨʠʤʢʘ ʢʦʥʪʨʦʣʶ ʟʚʽʪʫ ʧʨʦ ʧʦʜʽʾ, ʚʢʣʶʯʘʶʯʠ: 

ʩʧʝʮʠʬʽʢʘʮʽʶ ʨʝʮʠʧʽʻʥʪʽʚ ʟʚʽʪʽʚ, ʚʠʟʥʘʯʝʥʥʷ ʬʦʨʤʠ ʟʚʽʪʽʚ, ʩʧʝʮʠʬʽʢʘʮʽʶ 

ʢʨʠʪʝʨʽʾʚ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʟʚʽʪʽʚ.   
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6. ʂʦʥʪʨʦʣʴ ʞʫʨʥʘʣʽʚ ʧʦʜʽʡ ʽ ʦʙʣʽʢʫ ( Log Control ). ɿʘʙʝʟʧʝʯʫʻ 

ʩʪʚʦʨʝʥʥʷ  ʞʫʨʥʘʣʽʚ, ʩʪʚʦʨʝʥʥʷ ʽ ʟʙʝʨʽʛʘʥʥʷ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ, ʚʠʟʥʘʯʝʥʥʷ 

ʢʨʠʪʝʨʽʾʚ ʜʣʷ ʞʫʨʥʘʣʽʟʘʮʽʾ.    

7. ɿʚʽʪ ʧʨʦ ʩʠʛʥʘʣʠ ʙʝʟʧʝʢʠ ( Security - alarm Reporting ). ɺʠʟʥʘʯʘʻ 

ʩʠʛʥʘʣʠ ʪʨʠʚʦʛʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʙʝʟʧʝʢʦʶ ʽ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʜʣʷ ʟʚʽʪʽʚ ʧʨʦ ʥʠʭ.     

8. ɺʝʜʝʥʥʷ ʘʫʜʠʪʫ ʙʝʟʧʝʢʠ ( Security - audit trail ). ɺʠʟʥʘʯʘʻ ʪʠʧʠ ʟʚʽʪʽʚ 

ʧʨʦ ʧʦʜʽʾ, ʷʢʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʢʣʶʯʝʥʽ ʚ ʞʫʨʥʘʣ ʜʣʷ ʦʮʽʥʢʠ ʙʝʟʧʝʢʠ.  

9. ʂʦʥʪʨʦʣʴ ʜʦʩʪʫʧʫ ( Access Control ). ʇʽʜʪʨʠʤʫʻ ʢʦʥʪʨʦʣʴ ʜʦʩʪʫʧʫ ʜʦ 

ʽʥʬʦʨʤʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʦʧʝʨʘʮʽʷʤʠ ʫʧʨʘʚʣʽʥʥʷ.    

10. G . ʃʽʯʠʣʴʥʠʢ ʦʙʣʽʢʫ ( Accounting Meter ) ʅʝʦʙʭʽʜʥʠʡ ʜʣʷ ʦʙʣʽʢʫ ʪʘ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʙʤʝʞʝʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʽʚ ʩʠʩʪʝʤʠ. 

11. ʄʦʥʽʪʦʨʠʥʛ ʥʘʚʘʥʪʘʞʝʥʥʷ ( Workload Monitoring ). ʇʽʜʪʨʠʤʢʠ 

ʤʦʥʽʪʦʨʠʥʛ ʘʪʨʠʙʫʪʽʚ ʢʝʨʦʚʘʥʠʭ ʦʙ'ʻʢʪʽʚ, ʷʢʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʧʦʜʘʥʥʷ 

ʨʝʩʫʨʩʫ.   

12. ʋʧʨʘʚʣʽʥʥʷ ʪʝʩʪʫʚʘʥʥʷʤ ( Test Management ). ʇʽʜʪʨʠʤʫʻ 

ʫʧʨʘʚʣʽʥʥʷ ʪʝʩʪʦʚʠʤʠ ʧʨʦʮʝʜʫʨʘʤʠ: ʢʦʥʬʽʜʝʥʮʽʡʥʠʤʠ ʽ ʜʽʘʛʥʦʩʪʠʯʥʠʤʠ.    

13. ʅʘʢʦʧʠʯʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ( Summarization ). ɺʠʟʥʘʯʘʻ 

ʧʘʨʘʤʝʪʨʠ ʟʙʦʨʫ ʩʪʘʪʠʩʪʠʢʠ ʪʘ ʟʚʽʪʥʦʩʪʽ ʧʨʦ ʥʘʢʦʧʠʯʝʥʫ ʽʥʬʦʨʤʘʮʽʶ. 

 

 

1.2 ɸʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʧʦʜʽʣʝʥʠʤʠ ʦʙ'ʻʢʪʘʤʠ  

 

ɸʥʘʣʽʟ ʘʨʭʽʪʝʢʪʫʨʠ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʧʣʘʥʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʝʣʝʤʝʥʪʽʚ ʽ ʧʨʠʩʪʨʦʾʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ. ɿʛʽʜʥʦ ʟ ʨʝʢʦʤʝʥʜʘʮʽʻʶ ʍ.701, ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʧʦʜʽʣʝʥʠʤʠ ɯʉ ʙʫʜʫʶʪʴʩʷ ʚ 

ʘʨʭʽʪʝʢʪʫʨʽ ʤʝʥʝʜʞʝʨ\ʘʛʝʥʪ, ʜʝ ʤʝʥʝʜʞʝʨ ʚʠʜʘʻ ʘʛʝʥʪʫ ʢʦʤʘʥʜʠ ʥʘ ʜʽʾ ʽ 

ʦʪʨʠʤʫʻ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʘ ʘʛʝʥʪ (ʷʢ ʧʨʦʛʨʘʤʥʘ ʤʦʜʝʣʴ ʢʝʨʦʚʘʥʦʛʦ ʦʙ'ʻʢʪʘ) 
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ʚʠʢʦʥʫʻ ʢʝʨʫʶʯʽ ʜʽʾ ʽ ʧʦʨʦʜʞʫʻ (ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ ʧʝʚʥʠʭ ʧʦʜʽʡ ) 

ʩʧʦʚʽʱʝʥʥʷ ʚʽʜ ʡʦʛʦ ʽʤʝʥʽ (ʨʠʩʫʥʦʢ 1.5). 

ɸʛʝʥʪ ʻ ʧʦʩʝʨʝʜʥʠʢʦʤ ʤʽʞ ʢʝʨʦʚʘʥʠʤ ʨʝʩʫʨʩʦʤ (ʤʝʨʝʞʝʚʠʤ ʝʣʝʤʝʥʪʦʤ - 

Network Element , NE) ʽ ʦʩʥʦʚʥʦʶ ʢʝʨʫʶʯʦʾ ʧʨʦʛʨʘʤʦʶ - ʤʝʥʝʜʞʝʨʦʤ.  

ʑʦʙ ʦʜʠʥ ʽ ʪʦʡ ʞʝ ʤʝʥʝʜʞʝʨ ʤʽʛ ʫʧʨʘʚʣʷʪʠ ʨʽʟʥʠʤʠ ʨʝʘʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, 

ʩʪʚʦʨʶʻʪʴʩʷ ʜʝʷʢʘ ʤʦʜʝʣʴ ʢʝʨʦʚʘʥʦʛʦ ʨʝʩʫʨʩʫ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʪʽʣʴʢʠ ʪʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʩʫʨʩʫ, ʷʢʽ ʧʦʪʨʽʙʥʽ ʜʣʷ ʡʦʛʦ ʢʦʥʪʨʦʣʶ ʽ ʫʧʨʘʚʣʽʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʩʥʦʚʦʶ ʙʫʜʴ-ʷʢʦʾ ʩʠʩʪʝʤʠ ʤʝʨʝʞʝʚʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʻ ʙʘʟʘ 

ʜʘʥʠʭ, ʷʢʘ ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʝʩʫʨʩʠ ʪʘ ʝʣʝʤʝʥʪʠ ʤʝʨʝʞʽ, ʷʢʠʤʠ 

ʧʦʪʨʽʙʥʦ ʫʧʨʘʚʣʷʪʠ. ɺ ʩʠʩʪʝʤʽ ʫʧʨʘʚʣʽʥʥʷ  OSI ʮʷ ʙʘʟʘ ʥʘʟʠʚʘʻʪʴʩʷ MIB 

(Management Information Base). 

 

ʈʠʩʫʥʦʢ 1.5 - ʄʦʜʝʣʴ ʚʟʘʻʤʦʜʽʾ ʘʛʝʥʪ-ʤʝʥʝʜʞʝʨ 

 

  ʆʩʥʦʚʥʘ ʩʪʨʫʢʪʫʨʘ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʷʢʦʾ ʧʨʦʝʢʪʫʶʪʴʻʪʴʩʷ ʽ 

ʦʧʠʩʫʻʪʴʩʷ MIB, ʥʘʟʠʚʘʻʪʴʩʷ ʩʪʨʫʢʪʫʨʦʶ ʽʥʬʦʨʤʘʮʽʾ 

ʫʧʨʘʚʣʽʥʥʷ (Struc ture Management Information, SMI ). SMI ʚʠʟʥʘʯʘʻ ʪʠʧʠ 

ʜʘʥʠʭ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʚ MIB , ʦʧʠʩ ʨʝʩʫʨʩʽʚ ʽ ʾʭ ʧʦʟʥʘʯʝʥʥʷ 

(ʽʤʝʥʫʚʘʥʥʷ) ʚ ʙʘʟʽ. ʈʝʩʫʨʩ ʤʦʞʝ ʙʫʪʠ ʦʧʠʩʘʥʠʡ ʷʢ ʢʝʨʦʚʘʥʠʡ ʦʙ'ʻʢʪ 

( Managed Object - MO ). 
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ʄʝʥʝʜʞʝʨ ʦʪʨʠʤʫʻ ʚʽʜ ʘʛʝʥʪʘ ʪʽʣʴʢʠ ʪʽ ʜʘʥʽ, ʷʢʽ ʥʘʚʝʜʝʥʽ ʚ MIB . ɸʛʝʥʪ 

ʧʦʩʪʘʚʣʷʻ ʤʝʥʝʜʞʝʨʫ ʦʙʨʦʙʣʝʥʫ ʽ ʧʨʝʜʩʪʘʚʣʝʥʫ ʚ ʥʦʨʤʘʣʽʟʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ 

ʽʥʬʦʨʤʘʮʽʶ. ʅʘ ʦʩʥʦʚʽ ʮʽʻʾ ʽʥʬʦʨʤʘʮʽʾ ʤʝʥʝʜʞʝʨ ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ ʧʦ 

ʫʧʨʘʚʣʽʥʥʶ. 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʜʘʥʠʭ ʚʽʜ ʦʙ'ʻʢʪʘ, ʘ ʪʘʢʦʞ ʚʠʜʘʯʽ ʥʘ ʥʴʦʛʦ 

ʢʝʨʫʶʯʠʭ ʚʧʣʠʚʽʚ, ʘʛʝʥʪ ʚʟʘʻʤʦʜʽʻ ʟ ʨʝʘʣʴʥʠʤ ʨʝʩʫʨʩʦʤ 

ʜʝʷʢʠʤ ʥʝʩʪʘʥʜʘʨʪʥʠʤ ʩʧʦʩʦʙʦʤ. ʂʦʣʠ ʘʛʝʥʪʠ ʚʙʫʜʦʚʫʶʪʴʩʷ ʚ ʢʦʤʫʥʽʢʘʮʽʡʥʝ 

ʦʙʣʘʜʥʘʥʥʷ, ʪʦ ʨʦʟʨʦʙʥʠʢ ʧʝʨʝʜʙʘʯʘʻ ʪʦʯʢʠ ʽ ʩʧʦʩʦʙʠ ʚʟʘʻʤʦʜʽʾ ʚʥʫʪʨʽʰʥʽʭ 

ʚʫʟʣʽʚ ʟ ʘʛʝʥʪʦʤ. 

ʄʝʥʝʜʞʝʨ ʽ ʘʛʝʥʪ ʧʦʚʠʥʥʽ ʤʘʪʠ ʫ ʩʚʦʻʤʫ ʨʦʟʧʦʨʷʜʞʝʥʥʽ ʦʜʥʫ ʽ ʪʫ ʞ 

ʤʦʜʝʣʴ ʢʝʨʦʚʘʥʦʛʦ ʨʝʩʫʨʩʫ. ʆʜʥʘʢ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʮʽʻʾ ʤʦʜʝʣʽ ʘʛʝʥʪʦʤ ʽ 

ʤʝʥʝʜʞʝʨʦʤ ʻ ʚʝʣʠʢʘ ʨʽʟʥʠʮʷ. ɸʛʝʥʪ ʥʘʧʦʚʥʶʻ ʙʘʟʫ MIB  ʢʝʨʦʚʘʥʦʛʦ ʨʝʩʫʨʩʫ 

ʧʦʪʦʯʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʘʥʦʛʦ ʨʝʩʫʨʩʫ. ʄʝʥʝʜʞʝʨ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʤʦʜʝʣʴ, ʱʦ ʙ ʟʥʘʪʠ ʧʨʦ ʪʝ, ʯʠʤ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʨʝʩʫʨʩ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʽʥ ʤʦʞʝ ʚʠʤʘʛʘʪʠ ʚʽʜ ʘʛʝʥʪʘ ʽ ʷʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʤʦʞʥʘ 

ʢʝʨʫʚʘʪʠ. 

ʄʝʥʝʜʞʝʨ ʚʟʘʻʤʦʜʽʻ ʟ ʘʛʝʥʪʦʤ ʧʦ ʩʪʘʥʜʘʨʪʥʦʤʫ ʧʨʦʪʦʢʦʣʫ. ʎʝʡ 

ʧʨʦʪʦʢʦʣ ʧʦʚʠʥʝʥ ʜʦʟʚʦʣʷʪʠ ʤʝʥʝʜʞʝʨʫ ʟʘʧʠʪʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ 

ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʤʦʜʝʣʽ, ʘ ʪʘʢʦʞ ʧʝʨʝʜʘʚʘʪʠ ʘʛʝʥʪʫ ʢʝʨʫʶʯʫ ʽʥʬʦʨʤʘʮʽʶ, ʥʘ 

ʦʩʥʦʚʽ ʷʢʦʾ ʪʦʡ ʧʦʚʠʥʝʥ ʫʧʨʘʚʣʷʪʠ ʧʨʠʩʪʨʦʻʤ. 

ɿʘʟʚʠʯʘʡ ʤʝʥʝʜʞʝʨ ʧʨʘʮʶʻ ʟ ʜʝʢʽʣʴʢʦʤʘ ʘʛʝʥʪʘʤʠ, ʦʙʨʦʙʣʷʶʯʠ 

ʦʪʨʠʤʘʥʽ ʚʽʜ ʥʠʭ ʜʘʥʽ ʽ ʚʠʜʘʶʯʠ ʥʘ ʥʠʭ ʜʽʾ, ʱʦ ʫʧʨʘʚʣʷʶʪʴ. ɸʛʝʥʪʠ ʤʦʞʫʪʴ 

ʚʙʫʜʦʚʫʚʘʪʠʩʷ ʚ ʢʝʨʦʚʘʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʘ ʤʦʞʫʪʴ ʽ ʧʨʘʮʶʚʘʪʠ ʥʘ ʦʢʨʝʤʦʤʫ 

ʢʦʤʧôʶʪʝʨʽ, ʧʦʚ'ʷʟʘʥʦʤʫ ʟ ʢʝʨʦʚʘʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ. ʄʝʥʝʜʞʝʨ ʟʘʟʚʠʯʘʡ 

ʧʨʘʮʶʻ ʥʘ ʦʢʨʝʤʦʤʫ ʢʦʤʧ'ʶʪʝʨʽ, ʷʢʠʡ ʚʠʢʦʥʫʻ ʪʘʢʦʞ ʨʦʣʴ ʢʦʥʩʦʣʽ 

ʫʧʨʘʚʣʽʥʥʷ ʜʣʷ ʦʧʝʨʘʪʦʨʘ ʘʙʦ ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʩʠʩʪʝʤʠ. 

ɸʛʝʥʪʠ ʤʦʞʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʷ ʨʽʚʥʝʤ ʽʥʪʝʣʝʢʪʫ - ʚʦʥʠ ʤʦʞʫʪʴ ʚʦʣʦʜʽʪʠ 

ʷʢ ʤʠ ʤʽʥʽʤʘʣʴʥʠʤʠ ʽʥʪʝʣʝʢʪʦʤ, ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʥʘʡʧʨʦʩʪʽʰʠʭ 

ʢʦʤʘʥʜ, ʪʘʢ ʽ ʚʝʣʴʤʠ ʚʠʩʦʢʠʤ, ʜʦʩʪʘʪʥʽʤ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʩʘʤʦʩʪʽʡʥʠʭ ʜʽʡ ʧʨʠ 

ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʷʭ, ʬʽʣʴʪʨʘʮʽʾ ʘʚʘʨʽʡʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ ʪʘ ʽʥ. 
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ʉʘʤʝ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʻ ʘʢʪʫʘʣʴʥʠʤʠ ʪʘ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʪʘ ʤʝʨʝʞ. 

ʋ ʩʪʘʥʜʘʨʪʘʭ OSI ʢʦʨʜʦʥʠ ʤʽʞ ʤʝʥʝʜʞʝʨʘʤʠ ʽ ʘʛʝʥʪʘʤʠ ʥʝ ʥʘʜʪʦ 

ʯʽʪʢʽ. ʆʜʠʥ ʽ ʪʦʡ ʞʝ ʢʝʨʫʶʯʠʡ ʝʣʝʤʝʥʪ ʚʠʢʦʥʫʻ ʧʨʠ ʦʜʥʽʡ ʚʟʘʻʤʦʜʽʾ ʨʦʣʴ 

ʤʝʥʝʜʞʝʨʘ, ʚ ʽʥʰʽʡ ʚʟʘʻʤʦʜʽʾ ʙʫʜʝ ʚʠʢʦʥʫʚʘʪʠ ʬʫʥʢʮʽʾ ʘʛʝʥʪʘ, ʽ 

ʥʘʚʧʘʢʠ. ɼʘʥʘ ʽʻʨʘʨʭʽʷ ʤʦʞʝ ʤʘʪʠ ʢʽʣʴʢʘ ʨʽʚʥʽʚ, ʝʣʝʤʝʥʪʠ ʷʢʠʭ ʧʨʠ 

ʟʥʘʭʦʜʞʝʥʥʽ ʥʘ ʧʨʦʤʽʞʥʦʤʫ ʨʽʚʥʽ, ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʚʠʱʠʭ ʝʣʝʤʝʥʪʽʚ ʻ 

ʘʛʝʥʪʘʤʠ, ʘ ʜʣʷ ʥʠʞʯʠʭ - ʤʝʥʝʜʞʝʨʘʤʠ. ʃʦʛʽʯʥʦ ʧʦʚôʷʟʘʥʦʶ  ʟ ʪʘʢʦʶ 

ʙʘʛʘʪʦʨʽʚʥʝʚʦʶ ʘʨʭʽʪʝʢʪʫʨʦʶ ʻ ʢʦʥʮʝʧʮʽʷ ʜʦʚʽʨʝʥʦʶ (ʘʙʦ ʜʝʣʝʛʦʚʘʥʦʛʦ) 

ʫʧʨʘʚʣʽʥʥʷ, ʟʛʽʜʥʦ ʟ ʷʢʦʶ ʤʝʥʝʜʞʝʨ ʧʨʦʤʽʞʥʦʛʦ ʨʽʚʥʷ ʤʦʞʝ ʫʧʨʘʚʣʷʪʠ 

ʦʙ'ʻʢʪʘʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʣʘʩʥʽ ʧʨʦʪʦʢʦʣʠ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʤʝʥʝʜʞʝʨ 

ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ ʩʧʠʨʘʻʪʴʩʷ ʚʠʢʣʶʯʥʦ ʥʘ ʩʪʘʥʜʘʨʪʥʽ ʟʘʩʦʙʠ.  

ɹʘʛʘʪʦʨʽʚʥʝʚʘ ʘʨʭʽʪʝʢʪʫʨʘ ʤʝʥʝʜʞʝʨ/ʘʛʝʥʪ ʻ ʦʩʥʦʚʥʠʤ 

ʢʣʶʯʦʤ ʜʦ ʨʦʟʜʽʣʴʥʦʛʦ, ʤʘʩʰʪʘʙʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚʝʣʠʢʠʤʠ ʩʠʩʪʝʤʘʤʠ 

(ʨʠʩʫʥʦʢ 1.6). 

 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʤʝʨʝʞʝʶ 

 

 
 

ʈʠʩʫʥʦʢ 1.6 - ɯʻʨʘʨʭʽʯʥʽ ʟʚ'ʷʟʢʠ ʤʽʞ ʤʝʥʝʜʞʝʨʘʤʠ 
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  ɺ ʜʘʥʠʡ ʯʘʩ ʥʘ ʧʨʘʢʪʠʮʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʢʽʣʴʢʘ ʩʪʘʥʜʘʨʪʽʚ 

ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʧʦʜʽʣʝʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʥʘ ʨʽʚʥʽ ʧʽʜʩʠʩʪʝʤʠ ʟʙʦʨʫ, ʧʝʨʝʜʘʯʽ ʽ 

ʨʦʟʧʦʜʽʣʫ ʽʥʬʦʨʤʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ - ʩʪʘʥʜʘʨʪʠ Internet , ʧʦʙʫʜʦʚʘʥʽ 

ʥʘ ʙʘʟʽ ʧʨʦʪʦʢʦʣʫ SNMP, ʢʦʥʮʝʧʮʽʷ TMN ʽ ʩʪʘʥʜʘʨʪʠ ʫʧʨʘʚʣʽʥʥʷ 

ʨʦʟʧʦʜʽʣʝʥʠʤʠ ʦʙʯʠʩʣʶʚʘʣʴʥʠʤʠ ʤʝʨʝʞʘʤʠ ʥʘ ʙʘʟʽ ʪʝʭʥʦʣʦʛʽʡ CORBA, Java 

 ̔Web -ʪʝʭʥʦʣʦʛʽʡ. ɼʣʷ ʧʽʜʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʟʘʚʜʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʚʟʘʻʤʦʜʽʾ ʚʠʨʽʰʫʶʪʴʩʷ ʚ ʨʘʤʢʘʭ Fieldbus ʪʝʭʥʦʣʦʛʽʡ (ʜʠʚ. 

ʊʘʙʣʠʮʶ 1.2). ɺʦʥʠ ʽ ʧʨʠʟʚʦʜʷʪʴ, ʚ ʦʩʥʦʚʥʦʤʫ, ʜʦ ʚʠʢʦʥʘʥʥʷ ʧʨʦʬʽʣʴʥʠʭ 

ʬʫʥʢʮʽʡ ʫʧʨʘʚʣʽʥʥʷ (ʨʝʛʫʣʶʚʘʥʥʷ, ʦʙʨʦʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʶʚʘʥʴ ʪʘ ʽʥ.), 

ʪʦʤʫ ʟʘʚʜʘʥʥʷ ʜʽʘʛʥʦʩʪʠʢʠ ʽ ʢʦʥʪʨʦʣʷ ʝʣʝʤʝʥʪʽʚ ʽ ʧʨʠʩʪʨʦʾʚ ʜʦʩʠʪʴ ʘʢʪʫʘʣʴʥʽ. 

 ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʪʘʢʠʡ, ʱʦ ʚ 

ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʝʢʩʧʣʫʘʪʫʻʪʴʩʷ ʦʙʣʘʜʥʘʥʥʷ ʨʽʟʥʠʭ ʚʽʪʯʠʟʥʷʥʠʭ ʽ 

ʟʘʨʫʙʽʞʥʠʭ ʬʽʨʤ ʚʠʨʦʙʥʠʢʽʚ. ʅʘʡʙʽʣʴʰ ʯʘʩʪʦ ʫʧʨʘʚʣʽʥʥʷ ʦʙʣʘʜʥʘʥʥʷʤ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʩʘʤʠʤ ʚʠʨʦʙʥʠʢʦʤ (ʚʝʥʜʦʨʦʤ) ʫ ʚʠʛʣʷʜʽ ʢʦʥʩʦʣʴʥʠʭ ʜʦʜʘʪʢʽʚ 

(çʢʨʘʬʪ ʪʝʨʤʽʥʘʣʽʚè) ʘʙʦ ʦʨʠʛʽʥʘʣʴʥʠʭ (çʬʽʨʤʦʚʠʭè) ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ 

ʦʢʨʝʤʦ ʜʣʷ ʢʦʞʥʦʛʦ ʪʠʧʫ ʦʙʣʘʜʥʘʥʥʷ. ʇʨʦʪʦʢʦʣʠ ʫʧʨʘʚʣʽʥʥʷ ʚ ʙʽʣʴʰʦʩʪʽ 

ʚʠʧʘʜʢʽʚ ʷʚʣʷʶʪʴʩʷ ʪʘʢʦʞ ʦʨʠʛʽʥʘʣʴʥʠʤʠ ʨʦʟʨʦʙʢʘʤʠ ʬʽʨʤ-ʚʠʨʦʙʥʠʢʽʚ ʽ 

ʚʠʢʦʥʫʶʪʴʩʷ ʘʙʦ ʥʝ ʟʘ ʩʪʘʥʜʘʨʪʘʤʠ, ʘʙʦ ʟ ʜʝʷʢʠʤʠ ʚʽʜʭʠʣʝʥʥʷʤʠ ʚʽʜ 

ʩʪʘʥʜʘʨʪʽʚ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʟʘʷʚʣʝʥʫ ʧʽʜʪʨʠʤʢʫ ʩʪʘʥʜʘʨʪʥʠʭ ʧʨʦʪʦʢʦʣʽʚ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʦʧʝʨʘʪʦʨʫ ʧʨʠ ʭʦʜʠʪʴʩʷ ʫʧʨʘʚʣʷʪʠ ʥʘʷʚʥʠʤ ʫ ʥʴʦʛʦ ʦʙʣʘʜʥʘʥʥʷʤ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʝʢʽʣʴʢʦʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʫʧʨʘʚʣʷʻ ʽ 

ʢʦʥʪʨʦʣʶʻ ʦʙʤʝʞʝʥʫ ʥʦʤʝʥʢʣʘʪʫʨʫ ʦʙʣʘʜʥʘʥʥʷ. ɺʟʘʻʤʦʜʽʷ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʽʥʥʷ ʨʽʟʥʠʭ ʚʠʨʦʙʥʠʢʽʚ ʥʝʤʦʞʣʠʚʘ ʯʝʨʝʟ ʨʽʟʥʠʮʶ ʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ 

ʧʨʦʪʦʢʦʣʘʭ ʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʦʜʝʣʷʭ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʽʜʩʫʪʥʽʩʪʴ ʻʜʠʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʩʠʣʴʥʦ ʚʧʣʠʚʘʻ 

ʥʘ ʷʢʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ. 

ɺʠʭʦʜʦʤ ʟʽ ʩʬʦʨʤʦʚʘʥʦʾ ʩʠʪʫʘʮʽʾ ʤʦʞʝ ʩʪʘʪʠ ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʾ ʩʠʩʪʝʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ(ɽʉʄɸ) ʤʫʣʴʪʠʚʝʥʜʦʨʥʦʛʦ  

ʦʙʣʘʜʥʘʥʥʷ. ʅʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʦʶ ʘʨʭʽʪʝʢʪʫʨʦʶ ɽʉʄɸ ʻ ʘʨʭʽʪʝʢʪʫʨʘ 

ʽʻʨʘʨʭʽʯʥʦʾ ʽʥʪʝʛʨʦʚʘʥʦʾ ʨʦʟʧʦʜʽʣʝʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 
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ʦʢʨʝʤʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ, ʦʙ'ʻʜʥʘʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʫʜʴ-ʷʢʦʾ ʢʝʨʫʶʯʦʾ 

ʧʣʘʪ ʬʦʨʤʠ ʥʘ ʦʩʥʦʚʽ ʦʜʥʽʻʾ ʟ ʪʝʭʥʦʣʦʛʽʡ TMN, CORBA, Java RMI, DCOM. 

ʅʘ ʨʽʚʥʽ ʫʧʨʘʚʣʽʥʥʷ ʝʣʝʤʝʥʪʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ 

ʚʠʨʦʙʥʠʢʘ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʧʦʚʥʦʬʫʥʢʮʽʦʥʘʣʴʥʝ ʫʧʨʘʚʣʽʥʥʷ. ʋʧʨʘʚʣʽʥʥʷ 

ʩʠʩʪʝʤʦʶ ʚ ʮʽʣʦʤʫ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʨʽʚʥʽ ʫʧʨʘʚʣʽʥʥʷ ʤʝʨʝʞʝʶ ʪʘ ʧʦʩʣʫʛʘʤʠ, 

ʢʦʪʨʘ ʥʘʜʘʻ ʧʨʽʦʨʠʪʝʪ ʩʠʩʪʝʤʽ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʢʘ. ʎʝ ʜʦʟʚʦʣʷʻ ʧʨʠʭʦʚʘʪʠ 

ʚʽʜ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʤʝʨʝʞʝʶ ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ ʩʧʝʮʠʬʽʢʫ ʦʙʣʘʜʥʘʥʥʷ 

ʚʠʨʦʙʥʠʢʘ, ʷʢʘ ʚʨʘʭʦʚʫʻʪʴʩʷ ʚ ʩʠʩʪʝʤʽ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʢʘ, ʙʝʟ ʟʥʠʞʝʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʚ ʮʽʣʦʤʫ. ʇʨʠ ʮʴʦʤʫ ʧʦʪʨʽʙʥʦ 

ʱʦʙ ʤʦʜʠʬʽʢʘʮʽʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʢʘ - ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ 

ʥʘʜʘʥʥʷ ʽʥʪʝʨʬʝʡʩʘ ʚʟʘʻʤʦʜʽʾ ʤʝʥʝʜʞʝʨʘ ʟ ʩʠʩʪʝʤʦʶ ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ. ʅʝ 

ʧʦʪʨʽʙʥʦ ʤʦʜʠʬʽʢʘʮʽʷ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʦʙʣʘʜʥʘʥʥʷ (ʘʛʝʥʪʽʚ). ɭ 

ʤʝʭʘʥʽʟʤ ʧʦʙʫʜʦʚʠ ʽʻʨʘʨʭʽʾ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ. 

ɺ ʦʩʥʦʚʽ ʘʨʭʽʪʝʢʪʫʨʠ ɽʉʄɸ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʽʻʨʘʨʭʽʾ ʫʧʨʘʚʣʽʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʦʜʝʣʴ ʚʟʘʻʤʦʜʽʾ ʘʛʝʥʪ-ʤʝʥʝʜʞʝʨ. ɹʝʟʧʦʩʝʨʝʜʥʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ɽʉʄɸ ʧʝʨʝʜʙʘʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʚʦʨʽʚʥʝʚʦʾ ʽʻʨʘʨʭʽʾ 

ʫʧʨʘʚʣʽʥʥʷ. ʇʝʨʰʠʡ ʨʽʚʝʥʴ (ʨʽʚʝʥʴ ʉʋʄ-ʇʨ) ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ ʟ ʫʧʨʘʚʣʽʥʥʷ 

ʝʣʝʤʝʥʪʦʤ ʪʘʤʠ ʽ ʬʫʥʢʮʽʾ ʤʝʨʝʞʝʚʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. ʈʝʘʣʽʟʘʮʽʷ ʮʠʭ ʬʫʥʢʮʽʡ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʉʋʄ-ʇʨ ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʤʝʨʝʞʽ, ʦʙʤʝʞʝʥʽʩʪʴ ʽ 

ʘʚʪʦʥʦʤʥʽʩʪʴ ʷʢʠʭ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʦʙʣʘʜʥʘʥʥʷʤ ʽ ʉʋʄ-ʇʨ 

ʦʜʥʦʛʦ ʚʠʨʦʙʥʠʢʘ. ɼʨʫʛʠʡ ʨʽʚʝʥʴ ʚʠʢʦʥʫʻ ʚʩʽ ʬʫʥʢʮʽʾ ʨʽʚʥʷ ʫʧʨʘʚʣʽʥʥʷ 

ʤʝʨʝʞʝʶ ʽ ʯʘʩʪʠʥʘ ʬʫʥʢʮʽʡ ʨʽʚʥʷ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ. 

ɼʣʷ ʧʦʙʫʜʦʚʠ ɽʉʄɸ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ: 

- ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʛʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʢʝʨʫʶʯʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʜʨʫʛʦʛʦ ʨʽʚʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʦʜʘʥʥʷ ʢʝʨʦʚʘʥʠʭ ʨʝʩʫʨʩʽʚ ʫ 

ʚʠʛʣʷʜʽ ʙʘʟʠ ʦʙ'ʻʢʪʽʚ;          

- ʚʟʘʻʤʦʜʽʷ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʠ (ʘʛʝʥʪʦʤ ʽ ʤʝʥʝʜʞʝʨʦʤ), ʱʦ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʧʨʦʪʦʢʦʣʦʤ ʚʟʘʻʤʦʜʽʾ ʨʦʟʧʦʜʽʣʝʥʠʭ ʩʠʩʪʝʤ.         

ʋ ʩʢʣʘʜʽ ɽʉʄɸ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ ʢʦʤʧʦʥʝʥʪʠ (ʨʠʩʫʥʦʢ 1.2.3): 
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- ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʽ ʤʦʥʽʪʦʨʠʥʛʫ (ʉʋʄ) - ʝʣʝʤʝʥʪ ɽʉʄɸ 

ʜʨʫʛʦʛʦ ʨʽʚʥʷ, ʱʦ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ ʫʧʨʘʚʣʽʥʥʷ ʤʝʨʝʞʝʶ ʽ ʫʧʨʘʚʣʽʥʥʷ 

ʧʦʩʣʫʛʘʤʠ;          

- ʪʨʘʥʩʧʦʨʪʥʘ ʤʘʛʽʩʪʨʘʣʴ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʚʟʘʻʤʦʜʽʶ ʽ ʧʝʨʝʜʘʯʫ 

ʽʥʬʦʨʤʘʮʽʾ ʤʽʞ ʦʢʨʝʤʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʩʠʩʪʝʤʠ;          

- ʘʜʘʧʪʦʚʘʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʢʘ - ʩʠʩʪʝʤʘ ʫʧʨʘʚ ʥ ̫ʽ 

ʤʦʥʽʪʦʨʠʥʛʫ, ʱʦ ʣʝʞʠʪʴ ʚ ʦʩʥʦʚʽ ʽʻʨʘʨʭʽʾ ʫʧʨʘʚʣʽʥʥʷ, ʧʨʦʪʦʢʦʣʠ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʤʦʜʝʣʴ ʷʢʦʾ ʫʥʽʬʽʢʦʚʘʥʽ ʟ ʉʋʄ ʚʝʨʭʥʴʦʛʦ ʨʽʚʥʷ ʽʻʨʘʨʭʽʾ;          

- ʘʛʝʥʪ-ʰʣʶʟ - ʟʘʙʝʟʧʝʯʫʻ ʫʟʛʦʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ 

ɽʉʄɸ ʟ ʚʥʫʪʨʽʰʥʽʤ ʧʨʝʜʩʪʘʚʣʝʥʥʷʤ ʽʥʬʦʨʤʘʮʽʾ ʚ ʉʋʄ-ʇʨ.     

    

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʜʦʟʚʦʣʷʻ ʨʝʘʣʽʟʫʚʘʪʠ: 

- ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʙʘʛʘʪʦʨʽʚʥʝʚʦʾ, ʽʻʨʘʨʭʽʯʥʦʾ, ʨʦʟʧʦʜʽʣʝʥʦʾ 

ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʚʪʦʥʦʤʥʠʭ ʩʠʩʪʝʤ ʽ 

ʮʝʥʪʨʽʚ ʫʧʨʘʚʣʽʥʥʷ;          

- ʩʪʚʦʨʝʥʥʷ ʛʥʫʯʢʦʾ ʘʨʭʽʪʝʢʪʫʨʠ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʦʣʦʛʽʾ ʚʽʜʢʨʠʪʠʭ 

ʩʠʩʪʝʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ, ʨʝʢʦʥʬʽʛʫʨʘʮʽʾ ʽ 

ʥʘʨʦʱʫʚʘʥʥʷ ʥ ̫ʬʫʥʢʮʽʡ ʫʧʨʘʚʣʽʥʥʷ ʈɯʂʉ.          

 

 

 
  

 ʈʠʩʫʥʦʢ 1.7 - ʉʪʨʫʢʪʫʨʘ ʻʜʠʥʦʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ 
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ʝʣʝʤʝʥʪʽʚ ʽ ʧʨʠʩʪʨʦʾʚ ʈɯʂʉ 

 

 ɭʜʠʥʘ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʽʥʥʷ ʤʫʣʴʪʠʚʝʥʜʦʨʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʟʘʙʝʟʧʝʯʫʻ 

ʮʝʥʪʨʘʣʽʟʘʮʽʶ ʢʦʥʪʨʦʣʶ ʽ ʫʧʨʘʚʣʽʥʥʷ ʈɯʂʉ; ʽʥʪʝʛʨʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ 

ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʫʧʨʘʚʣʽʥʥʷ ʈɯʂʉ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʽ ʚʠʨʦʙʥʠʢʽʚ; ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʦʙ'ʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʧʦʙʫʜʦʚʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ 

ʝʣʝʤʝʥʪʽʚ ʽ ʧʨʠʩʪʨʦʾʚ ʈɯʂʉ; ʤʦʞʣʠʚʽʩʪʴ ʨʝʢʦʥʬʽʛʫʨʘʮʽʾ ʽ ʥʘʨʦʱʫʚʘʥʥʷ 

ʬʫʥʢʮʽʡ ʫʧʨʘʚʣʽʥʥʷ ʽ ʧʦʪʨʽʙʥʠʡ ʩʪʫʧʽʥʴ ʤʘʩʰʪʘʙʦʚʘʥʦʩʪʽ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʨʦʟʚʠʪʢʫ. 

 

ɸʥʘʣʽʟ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʽ ʩʧʦʩʦʙʽʚ ʨʝʘʣʽʟʘʮʽʾ ʝʣʝʤʝʥʪʽʚ ʽ ʧʨʠʩʪʨʦʾʚ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʤʠ ʤʝʨʝʞʘʤʠ. ɼʣʷ ʘʥʘʣʽʟʫ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʽ ʩʧʦʩʦʙʽʚ ʨʝʘʣʽʟʘʮʽʾ ʝʣʝʤʝʥʪʽʚ ʽ ʧʨʠʩʪʨʦʾʚ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʽʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʤʠ ʤʝʨʝʞʘʤʠ ʚʠʜʽʣʠʤʦ ʜʚʘ ʨʽʚʥʷ ʨʦʟʛʣʷʜʫ: 

- ʣʦʛʽʯʥʠʡ (ʟʘʜʘʻʪʴʩʷ ʧʝʨʝʣʽʢʦʤ ʚʠʢʦʥʫʚʘʥʠʭ ʬʫʥʢʮʽʡ);    

- ʬʽʟʠʯʥʠʡ (ʟʘʜʘʻʪʴʩʷ ʘʧʘʨʘʪʫʨʥʦ-ʧʨʦʛʨʘʤʥʦʶ ʨʝʘʣʽʟʘʮʽʻʶ).    

ɹʘʟʦʚʽ ʣʦʛʽʯʥʽ ʬʫʥʢʮʽʾ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʝʣʝʤʝʥʪʠ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʽʥʥʷ, ʮʝ ʘʛʝʥʪ  ̔ʤʝʥʝʜʞʝʨ, ʧʨʠʯʦʤʫ ʜʣʷ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʽʥʥʷ ʦʜʠʥ ʽ ʪʦʡ ʞʝ ʝʣʝʤʝʥʪ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠ ʨʽʟʥʽ ʬʫʥʢʮʽʾ. ʄʦʞʥʘ 

ʜʦʜʘʪʠ ʟʘʛʘʣʴʥʫ ʬʫʥʢʮʽʶ ʤʝʜʽʘʪʦʨʘ, ʱʦ ʚʠʢʦʥʫʻ ʨʽʟʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ 

(ʧʨʦʪʦʢʦʣʽʚ, ʬʦʨʤʘʪʽʚ ʜʘʥʠʭ, ʤʘʨʰʨʫʪʠʟʘʮʽʶ ʽ ʪ.ʜ.). 

ʌʽʟʠʯʥʘ ʨʝʘʣʽʟʘʮʽʷ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ, ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘʩʪʫʧʥʠʤʠ ʚʠʜʘʤʠ ʪʝʭʥʽʯʥʠʭ 

ʧʨʠʩʪʨʦʾʚ: ʤʦʜʫʣʽ ʚ ʩʢʣʘʜʽ ʧʣʘʪ ʙʣʦʢʫ; ʧʣʘʪʠ ʚ ʩʢʣʘʜʽ 

ʙʣʦʢʫ; ʙʣʦʢʠ (ʘʧʘʨʘʪʫʨʘ, ʦʙʣʘʜʥʘʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʜʦʧʦʤʽʞʥʝ: ʤʝʨʝʞʝʚʝ, 

ʢʦʤʫʪʘʮʽʡʥʝ, ʜʽʘʛʥʦʩʪʠʯʥʝ, ʚʠʤʽʨʶʚʘʣʴʥʝ ʽ ʪ.ʜ.), ʢʝʨʫʶʯʽ 

ʧʨʠʩʪʨʦʾ (ʢʦʤʧ'ʶʪʝʨʠ ʟ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ, ʩʝʨʚʝʨʘ 

ʙʘʟ ʜʘʥʠʭ, ʧʨʦʤʠʩʣʦʚʽ ʩʝʨʚʝʨʘ ʽ ʪ.ʜ.). ʋ ʢʦʞʥʦʤʫ ʽʟ ʟʘʟʥʘʯʝʥʠʭ ʚʠʜʽʚ ʬʫʥʢʮʽʾ 

ʝʣʝʤʝʥʪʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʽ: 
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- ʧʨʦʛʨʘʤʥʦ (ʷʢ ʬʫʥʢʮʽʾ ʚ ʧʨʠʢʣʘʜʥʦʤʫ ʘʙʦ ʩʠʩʪʝʤʥʦʤʫ ʧʨʦʛʨʘʤʥʦʤʫ 

ʟʘʙʝʟʧʝʯʝʥʥʽ, ʥʘʧʨʠʢʣʘʜ, ʩʣʫʞʙʘ ʘʛʝʥʪʘ SNMP ʚ ʦʧʝʨʘʮʽʡʥʽʡ 

ʩʠʩʪʝʤʽ Microsoft Windows);      

- ʷʢ ʚʙʫʜʦʚʘʥʽ ʥʘ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʦʤʫ ʨʽʚʥʽ (ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʤʦʜʫʣʽ ʚ 

ʘʧʘʨʘʪʫʨʽ, ʥʘʧʨʠʢʣʘʜ, ʧʨʠʢʣʘʜ, ʤʝʨʝʞʝʚʽ ʧʣʘʪʠ ʚ ʢʦʤʧ'ʶʪʝʨʽ);    

- ʷʢ ʚʠʜʽʣʝʥʽ ʥʘ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʦʤʫ ʨʽʚʥʽ (ʚʠʜʽʣʝʥʽ ʤʦʜʫʣʽ ʚ ʩʢʣʘʜʽ 

ʧʨʠʩʪʨʦʶ ʘʙʦ ʧʣʘʪ ʙʣʦʢʫ; ʩʧʝʮʽʘʣʴʥʽ ʧʣʘʪʠ ʢʦʥʪʨʦʣʶ ʽ ʩʠʛʥʘʣʽʟʘʮʽʾ 

(ʫʧʨʘʚʣʽʥʥʷ ʽ ʤʦʥʽʪʦʨʠʥʛʫ) ʚ ʩʢʣʘʜʽ ʦʙʣʘʜʥʘʥʥʷ; ʦʢʨʝʤʽ ʙʣʦʢʠ 

(ʧʨʠʩʪʨʦʾʚ ʩʝʨʚʽʩʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ - ʇʉʆ); ʧʨʦʛʨʘʤʦʚʘʥʽ ʣʦʛʽʯʥʽ 

ʢʦʥʪʨʦʣʝʨʠ (ʇʃʂ) ʚ ʩʢʣʘʜʽ ʧʽʜʩʠʩʪʝʤ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʽ ʫʧʨʘʚʣʽʥʥʷ ʽ 

ʪ.ʜ.).    

ɺʽʜʟʥʘʯʠʤʦ, ʱʦ ʜʽʘʛʥʦʩʪʠʢʘ ʝʣʝʤʝʥʪʽʚ ʧʝʨʰʦʛʦ ʽ ʜʨʫʛʦʛʦ ʩʧʦʩʦʙʫ 

ʨʝʘʣʽʟʘʮʽʾ ʜʦʩʠʪʴ ʜʦʙʨʝ ʦʧʨʘʮʴʦʚʘʥʘ (ʚʙʫʜʦʚʘʥʽ ʬʫʥʢʮʽʾ ʽ ʢʦʤʘʥʜʠ ʚ ʩʢʣʘʜʽ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʝʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ ʽ ʪ.ʜ.), ʪʦʤʫ ʘʢʪʫʘʣʴʥʦʶ ʻ ʟʘʜʘʯʘ 

ʜʽʘʛʥʦʩʪʠʢʘ ʚʠʜʽʣʝʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʟʛʣʷʥʫʪʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʘʥʘʣʽʟʫ ʤʦʜʝʣʝʡ ʝʣʝʤʝʥʪʽʚ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʧʦʙʫʜʫʻʤʦ ʫʟʘʛʘʣʴʥʝʥʫ ʩʪʨʫʢʪʫʨʥʫ ʩʭʝʤʫ ʜʣʷ ʪʨʠʨʽʚʥʝʚʦʾ  

ʽʻʨʘʨʭʽʾ çʤʝʥʝʜʞʝʨ-ʤʝʜʽʘʪʦʨ-ʘʛʝʥʪè(ʨʠʩʫʥʦʢ 1.8), ʷʢʘ ʻ ʪʠʧʦʚʦʶ ʽ ʢʝʨʫʶʯʦʾ 

ʥʘʜʙʫʜʦʚʠ ʧʽʜʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʽ ʫʧʨʘʚʣʽʥʥʷ, ʽ ʜʣʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ 

ʧʽʜʩʠʩʪʝʤʠ ʟʙʦʨʫ, ʧʝʨʝʜʘʯʽ ʽ ʨʦʟʧʦʜʽʣʫ ʽʥʬʦʨʤʘʮʽʾ ʚ ʩʢʣʘʜʽ ʈɯʂʉ, ʪʦʙʪʦ ʤʦʞʝ 

ʙʫʪʠ ʨʦʟʛʣʷʥʫʪʘ ʷʢ ʪʠʧʦʚʘ ʩʭʝʤʘ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ. 
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ʈʠʩʫʥʦʢ 1.8 - ʋʟʘʛʘʣʴʥʝʥʘ ʩʭʝʤʘ ʚʟʘʻʤʦʜʽʾ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ  

 

ʈʦʟʛʣʷʥʝʤʦ ʦʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʬʽʟʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʜʣʷ ʢʦʞʥʦʛʦ ʨʽʚʥʷ ʽʻʨʘʨʭʽʾ: 

- ʘʛʝʥʪ (ʚ ʤʦʜʫʣʽ ʥʘ ʧʣʘʪʽ): ʟʙʽʨ, ʦʙʨʦʙʢʘ, ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ 

ʟ ʩʧʽʣʢʫʚʘʥʴ ʧʨʦ ʥʝʩʧʨʘʚʥʦʩʪʽ ʜʣʷ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʬʽʟʠʯʥʠʭ ʽ ʣʦʛʽʯʥʠʭ 

ʩʪʨʫʢʪʫʨ (ʧʦʨʪʽʚ, ʽʥʪʝʨʬʝʡʩʽʚ, ʧʦʪʦʢʽʚ, ʢʘʥʘʣʽʚ ʽ ʪ.ʜ.), ʘ ʪʘʢʦʞ ʧʽʜʪʨʠʤʢʘ 

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʧʨʦʪʦʢʦʣʽʚ ʚʟʘʻʤʦʜʽʾ ʧʦ ʚʥʫʪʨʽʰʥʴʦ ʙʣʦʢʦʚʽʡ ʤʘʛʽʩʪʨʘʣʽ; 

-ʘʛʝʥʪʽʚ / ʤʝʜʽʘʪʦʨ (ʚ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽʡ ʧʣʘʪʽ ʢʦʥʪʨʦʣʶ ʽ ʩʠʛʥʘʣʽʟʘʮʽʾ): ʟʙʽʨ, 

ʦʙʨʦʙʢʘ, ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʚʩʽʤʘ ʧʣʘʪʘʤ 

ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʙʣʦʢʫ, ʘ ʪʘʢʦʞ ʧʽʜʪʨʠʤʢʘ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ 

ʧʨʦʪʦʢʦʣʽʚ ʚʟʘʻʤʦʜʽʾ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʤʝʜʽʘʪʦʨʦʤ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ; 

- ʤʝʜʽʘʪʦʨ (ʬʫʥʢʮʽʷ ʚ ʦʜʥʦʤʫ ʟ ʘʛʝʥʪʽʚ ʘʙʦ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ 

ʧʨʠʩʪʨʽʡ): ʧʨʠʡʦʤ, ʦʙʨʦʙʢʘ ʽ ʧʝʨʝʨʦʟʧʦʜʽʣ ʧʦʪʦʢʽʚ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʤʽʞ ʘʛʝʥʪʘʤʠ ʽ ʤʝʥʝʜʞʝʨʘʤʠ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ, ʘ ʪʘʢʦʞ ʧʽʜʪʨʠʤʢʘ 

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʧʨʦʪʦʢʦʣʽʚ ʚʟʘʻʤʦʜʽʾ ʟ ʤʝʨʝʞʝʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʽ 

ʤʝʥʝʜʞʝʨʘʤʠ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ;     

- ʤʝʥʝʜʞʝʨ (ʚ ʢʝʨʫʶʯʦʤʫ ʧʨʠʩʪʨʦʾ): ʟʙʽʨ, ʦʙʨʦʙʢʘ, ʟʙʝʨʽʛʘʥʥʷ ʽ 

ʧʝʨʝʜ ʜʘʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ (ʟʘʧʦʚʥʝʥʥʷ ʙʘʟ ʜʘʥʠʭ ʦʙʣʘʜʥʘʥʥʷ, 

ʟʚʽʪʽʚ ʥʝʙʝʟʧʝʢ, ʩʪʘʪʠʩʪʠʢʠ, ʫʧʨʘʚʣʽʥʥʷ ʜʦʩʪʫʧʦʤ ʜʦ ʨʝʩʫʨʩʽʚ, ʚʝʜʝʥʥʷ ʢʘʨʪʠ 

ʤʝʨʝʞʽ), ʘ ʪʘʢʦʞ ʧʽʜʪʨʠʤʢʘ ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʧʨʦʪʦʢʦʣʽʚ ʚʟʘʻʤʦʜʽʾ ʟ 

ʤʝʨʝʞʝʚʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʤʝʜʽʘʪʦʨʘʤʠ ʪʘ ʽʥʰʠʤʠ ʤʝʥʝʜʞʝʨʘʤʠ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ.     

1.3 ʆʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ  

 

ʅʘʜʽʡʥʽʩʪʴ - ʚʣʘʩʪʠʚʽʩʪʴ ʦʙ'ʻʢʪʘ ʟʙʝʨʽʛʘʪʠ ʚ ʯʘʩʽ ʫ ʚʩʪʘʥʦʚʣʝʥʠʭ ʤʝʞʘʭ 

ʟʥʘʯʝʥʥʷ ʚʩʽʭ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʟʜʘʪʥʽʩʪʴ ʚʠʢʦʥʫʚʘʪʠ 
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ʥʝʦʙʭʽʜʥʽ ʬʫʥʢʮʽʾ ʚ ʟʘʜʘʥʠʭ ʨʝʞʠʤʘʭ ʽ ʫʤʦʚʘʭ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʨʝʤʦʥʪʽʚ, ʟʙʝʨʽʛʘʥʥʷ ʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ. 

ʅʘʜʽʡʥʽʩʪʴ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʷʢʦʩʪʽ ʦʙ'ʻʢʪʘ - 

ʩʫʢʫʧʥʦʩʪʽ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʧʨʠʜʘʪʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʡʦʛʦ ʧʦ 

ʧʨʠʟʥʘʯʝʥʥʶ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʷʢʦʩʪʽ, ʥʘʜʽʡʥʽʩʪʴ  

ʚʦʣʦʜʽʻ ʥʘʩʪʫʧʥʦʶ ʩʧʝʮʠʬʽʯʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ. ɿʚʠʯʘʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʷʢʦʩʪʽ ʦʙ'ʻʢʪʠʚʥʠʤ ʪʘ, ʪʘʢʽ ʷʢ ʰʚʠʜʢʦʜʽʷ, ʻʤʥʽʩʪʴ ʧʘʤ'ʷʪʽ, ʧʦʪʫʞʥʽʩʪʴ 

ʩʧʦʞʠʚʘʥʥʷ, ʤʘʩʘ ʽ ʽʥʰʽ, ʚʠʤʽʨʶʶʪʴʩʷ ʜʣʷ ʜʝʷʢʦʛʦ ʤʦʤʝʥʪʫ ʯʘʩʫ 

(çʪʦʯʢʦʚʽè ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢʦʩʪʽ). ʅʘʜʽʡʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʘʣʝʞʥʽʩʪʴ 

çʪʦʯʢʦʚʠʭè ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʷʢʦʩʪʽ ʘʙʦ ʚʽʜ ʯʘʩʫ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʘʙʦ ʚʽʜ 

ʥʘʧʨʘʮʶʚʘʥʥʷ ʦʙ'ʻʢʪʘ. 

ʅʘʧʨʘʮʶʚʘʥʥʷ - ʪʨʠʚʘʣʽʩʪʴ (ʘʙʦ ʦʙʩʷʛ) ʨʦʙʦʪʠ ʚʠʨʦʙʫ, ʷʢʘ ʚʠʤʽʨʶʻʪʴʩʷ 

ʯʘʩʦʤ, ʮʠʢʣʘʤʠ, ʧʝʨʽʦʜʘʤʠ, ʦʜʠʥʠʮʷʤʠ ʚʠʨʦʙʣʝʥʥʷ ʽ ʪ.ʜ. ʈʦʟʨʽʟʥʷʶʪʴ ʜʦʙʦʚʫ 

ʥʘʧʨʘʮʶʚʘʥʥʷ, ʤʽʩʷʯʥʫ ʥʘʧʨʘʮʶʚʘʥʥʷ ʽ ʪ.ʜ. 

ʅʘʜʽʡʥʽʩʪʴ - ʩʢʣʘʜʥʘ ʚʣʘʩʪʠʚʽʩʪʴ. ɺʦʥʘ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʙʽʣʴʰ ʧʨʦʩʪʽ 

ʚʣʘʩʪʠʚʦʩʪʽ (ʩʢʣʘʜʦʚʽ ʯʘʩʪʠʥʠ ʥʘʜʽʡʥʦʩʪʽ, ʩʪʦʨʦʥʠ ʥʘʜʽʡʥʦʩʪʽ): 

1. ɹʝʟʚʽʜʤʦʚʥʽʩʪʴ - ʚʣʘʩʪʠʚʽʩʪʴ ʦʙ'ʻʢʪʘ ʙʝʟʫʧʠʥʥʦ ʟʙʝʨʽʛʘʪʠ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʟʜʘʪʥʽʩʪʴ ʧʨʦʪʷʛʦʤ ʜʝʷʢʦʛʦ ʯʘʩʫ ʘʙʦ ʜʝʷʢʦʛʦ ʥʘʧʨʘʮʶʚʘʥʥʷ.       

2. ʈʝʤʦʥʪʦʧʨʠʜʘʪʥʽʩʪʴ - ʚʣʘʩʪʠʚʽʩʪʴ ʦʙ'ʻʢʪʘ, ʱʦ ʧʦʣʷʛʘʻ ʚ 

ʧʨʠ ʧʨʠʩʪʦʩʫʚʘʥʴ ʡʦʛʦ ʜʦ ʧʦʧʝʨʝʜʞʝʥʥʷ ʽ ʚʠʷʚʣʝʥʥʷ ʚʽʜʤʦʚ ʽ ʚʽʜʥʦʚʣʝʥʥʷ 

ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʦʙ'ʻʢʪʘ ʘʙʦ ʰʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ ʨʝʤʦʥʪʫ, ʘʙʦ ʰʣʷʭʦʤ ʟʘʤʽʥʠ 

ʚʽʜʤʦʚʠʚʰʠʭ ʢʦʤʧʣʝʢʪʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ.     

ɺʠʥʠʢʘʶʪʴ ʜʚʽ ʩʘʤʦʩʪʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʤʦʥʪʦʧʨʠʜʘʪʥʦʩʪʽ: 

ʧʨʠʩʪʦʩʫʚʘʥʴ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʨʝʤʦʥʪʫ (ʨʝʤʦʥʪʦʧʨʠʜʘʪʥʽʩʪʴ ʫ ʚʫʟʴʢʦʤʫ ʩʝʥʩʽ) 

ʽ ʧʨʠʩʪʦʩʦʚʘʥʽʩʪʴ ʜʦ ʟʘʤʽʥʠ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ (ʚʽʜʥʦʚʣʝʥʥʷ ʘʙʦ ʟʘʤʽʥʘ). 

3. ɼʦʚʛʦʚʽʯʥʽʩʪʴ - ʚʣʘʩʪʠʚʽʩʪʴ ʦʙ'ʻʢʪʘ ʟʙʝʨʽʛʘʪʠ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʜʦ 

ʜʦʩʷʛʥʝʥʥʷ ʛʨʘʥʠʯʥʦʛʦ ʩʪʘʥʫ, ʪʦʙʪʦ ʜʦ ʥʘʩʪʘʥʥʷ ʪʘʢʦʛʦ ʩʪʘʥʫ, ʢʦʣʠ ʦʙ'ʻʢʪ 

ʧʦʚʠʥʝʥ ʙʫʪʠ ʘʙʦ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʨʝʤʦʥʪ (ʩʝʨʝʜʥʽʡ ʘʙʦ ʢʘʧʽʪʘʣʴʥʠʡ), ʘʙʦ 

ʚʠʣʫʯʝʥʦ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ. 
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4. ɿʙʝʨʝʞʝʥʽʩʪʴ - ʚʣʘʩʪʠʚʽʩʪʴ ʦʙ'ʻʢʪʘ ʟʙʝʨʽʛʘʪʠ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʚ 

ʧʨʦʜʦʚʞ  (ʽ ʧʽʩʣʷ) ʡʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʽ (ʘʙʦ) ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ. ʎʷ ʚʣʘʩʪʠʚʽʩʪʴ 

ʪʝʞ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʙʽʣʴʰ ʧʨʦʩʪʽ: ʟʙʝʨʝʞʝʥʽʩʪʴ ʚ ʧʨʦʮʝʩʽ (ʽ ʧʽʩʣʷ) ʟʙʝʨʽʛʘʥʥʷ ʚ 

ʩʧʝʮʽʘʣʴʥʦ ʧʨʠʩʪʦʩʦʚʘʥʦʤʫ ʧʨʠʤʽʱʝʥʥʽ; ʟʙʝʨʝʞʝʥʽʩʪʴ ʚ ʧʨʦʮʝʩʽ (ʽ ʧʽʩʣʷ) 

ʟʙʝʨʽʛʘʥʥʷ ʚ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ; ʟʙʝʨʝʞʝʥʽʩʪʴ ʚ ʧʨʦʮʝʩʽ (ʽ ʧʽʩʣʷ) 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ.    

5. ʇʨʘʮʝʟʜʘʪʥʽʩʪʴ - ʪʘʢʠʡ ʩʪʘʥ ʦʙ'ʻʢʪʘ, ʧʨʠ ʷʢʦʤʫ ʚʽʥ ʟʜʘʪʥʠʡ 

ʚʠʢʦʥʫʚʘʪʠ ʟʘʜʘʥʽ ʬʫʥʢʮʽʾ, ʟʘʜʦʚʦʣʴʥʷʶʯʠ ʚʠʤʦʛʘʤ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʽʯʥʦʾ 

ʜʦʢʫʤʝʥʪʘʮʽʾ. ʇʨʘʮʝʟʜʘʪʥʽʩʪʴ - ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʘʥʫ ʦʙ'ʻʢʪʘ ʚ ʧʝʚʥʠʡ 

ʤʦʤʝʥʪ ʯʘʩʫ. ʅʘʜʽʡʥʽʩʪʴ - ʚʣʘʩʪʠʚʽʩʪʴ ʟʙʝʨʽʛʘʪʠ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʥʘ ʧʝʚʥʦʤʫ 

ʚʽʜʨʽʟʢʫ ʯʘʩʫ ʘʙʦ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʜʝʷʢʦʛʦ ʦʙʩʷʛʫ ʨʦʙʦʪʠ.   

ʇʝʨʝʨʘʭʦʚʘʥʽ ʚʠʱʝ ʚʣʘʩʪʠʚʦʩʪʽ ʦʙ'ʻʢʪʽʚ - ʯʘʩʪʢʦʚʽ ʩʪʦʨʦʥʠ ʥʘʜʽʡʥʦʩʪʽ - 

ʻ ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʠʤʠ ʽ ʨʝʢʦʤʝʥʜʫʶʪʴʩʷ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʣʘʩʫ 

ʚʠʨʦʙʽʚ. ʆʜʥʘʢ ʚʠʷʚʠʣʦʩʷ, ʱʦ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʜʽʡʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦ 

ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ (ʽ ʚʟʘʛʘʣʽ ʮʠʬʨʦʚʦʾ) ʪʝʭʥʽʢʠ ʮʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʥʝʜʦʩʪʘʪʥʴʦ. ʊʦʤʫ ʚ ʧʨʘʢʪʠʮʽ ʟʥʘʭʦʜʷʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʜʘʪʢʦʚʽ ʯʘʩʪʢʦʚʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʥʘʜʽʡʥʦʩʪʽ: 

1. ɾʠʚʫʯʽʩʪʴ - ʚʣʘʩʪʠʚʽʩʪʴ ʦʙ'ʻʢʪʘ ʟʙʝʨʽʛʘʪʠ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ (ʧʦʚʥʽʩʪʶ 

ʘʙʦ ʯʘʩʪʢʦʚʦ) ʚ ʫʤʦʚʘʭ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʚʧʣʠʚʽʚ, ʥʝ ʧʝʨʝʜʙʘʯʝʥʠʭ 

ʥʦʨʤʘʣʴʥʠʤʠ ʫʤʦʚʘʤʠ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʇʨʠ ʟʘʜʘʥʥʽ ʚʠʤʦʛ ʜʦ ʥʘʜʽʡʥʦʩʪʽ ʦʙ'ʻʢʪʘ ʟʘʟʚʠʯʘʡ ʚʢʘʟʫʶʪʴʩʷ 

ʥʦʨʤʘʣʴʥʽ ʫʤʦʚʠ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɸʣʝ ʜʦ ʨʷʜʫ ʦʙ'ʻʢʪʽʚ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʝʜ'ʷʚʣʝʥʽ ʚʠʤʦʛʠ ʚʠʢʦʥʫʚʘʪʠ ʜʝʷʢʽ ʬʫʥʢʮʽʾ ʚ 

ʫʤʦʚʘʭ, ʱʦ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʥʦʨʤʘʣʴʥʠʭ (ʥʘʚʽʪʴ ʢʘʪʘʩʪʨʦʬʽʯʥʦ 

ʨʫʡʥʫʶʯʠʭ). ɺʠʤʦʛʘ ʞʠʚʫʯʦʩʪʽ ʤʦʞʝ ʙʫʪʠ ʩʬʦʨʤʫʣʴʦʚʘʥʦ, ʥʘʧʨʠʢʣʘʜ, ʪʘʢ: 

çʚʠʢʦʥʫʚʘʪʠ ʟʘʜʘʥʽ ʬʫʥʢʮʽʾ ʥʘ ʟʘʜʘʥʦʤʫ ʽʥʪʝʨʚʘʣʽ ʯʘʩʫ ʧʽʩʣʷ 

ʨʫʡʥʫʶʯʦʛʦ ʚʧʣʠʚʫè ʘʙʦ çʟʙʝʨʽʛʘʪʠ ʯʘʩʪʢʦʚʫ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʧʽʩʣʷ 

ʨʫʡʥʫʶʯʦʛʦ ʚʧʣʠʚʫè ʽ ʪ.ʜ. 

2. ɼʦʩʪʦʚʽʨʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʚʠʜʘʻʪʴʩʷ ʦʙ'ʻʢʪʦʤ. ɽʆʄ ʘʙʦ ʪʨʘʢʪ 

ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʫʪʴ ʚʦʣʦʜʽʪʠ ʚʠʩʦʢʦʶ ʙʝʟʚʽʜʤʦʚʥʽʩʪʶ, ʭʦʨʦʰʦʶ 
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ʜʦʚʛʦʚʽʯʥʽʩʪʶ, ʟʙʝʨʝʞʝʥʽʩʪʶ ʽ ʨʝʤʦʥʪʦʧʨʠʜʘʪʥʽʩʪʶ. ʆʜʥʘʢ ʤʦʞʫʪʴ ʤʘʪʠ 

ʤʽʩʮʝ ʟʙʦʾ, ʷʢʽ ʩʧʦʪʚʦʨʶʶʪʴ ʽʥʬʦʨʤʘʮʽʶ. ʋ ʚʠʨʦʙʽ çʣʘʤʘʻʪʴʩʷè, çʧʩʫʻʪʴʩʷè 

ʥʝ ʘʧʘʨʘʪʫʨʘ, ʘ ʽʥʬʦʨʤʘʮʽʷ. ʎʝ ʥʝ ʤʝʥʰ ʥʝʙʝʟʧʝʯʥʘ çʧʦʣʦʤʢʘè, ʘʣʝ ʚʦʥʘ ʥʝ 

ʟʥʘʭʦʜʠʪʴ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʦʩʥʦʚʥʠʭ ʩʪʦʨʦʥʘʭ ʥʘʜʽʡʥʦʩʪʽ, 

ʪʦʤʫ ʽ ʚʚʦʜʠʪʴʩʷ ʟʘʟʥʘʯʝʥʘ ʜʦʜʘʪʢʦʚʘ ʩʪʦʨʦʥʘ ʥʘʜʽʡʥʦʩʪʽ.   

ʆʩʥʦʚʥʠʤ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʥʘʜʽʡʥʦʩʪʽ ʜʣʷ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʾʾ ʝʣʝʤʝʥʪʽʚ ʻ ʢʦʝʬʽʮʽʻʥʪ ʛʦʪʦʚʥʦʩʪʽ - ʡʤʦʚʽʨʥʽʩʪʴ 

ʪʦʛʦ, ʱʦ ʚ ʜʦʚʽʣʴʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʩʠʩʪʝʤʘ ʘʙʦ ʝʣʝʤʝʥʪ ʙʫʜʫʪʴ ʩʧʨʘʚʥʽ 

(ʧʨʘʮʝʟʜʘʪʥʽ, ʧʨʘʚʠʣʴʥʦ ʬʫʥʢʮʽʦʥʫʚʘʪʠ). ɺʽʥ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʧʦʢʘʟʥʠʢʘʤʠ ʙʝʟʚʽʜʤʦʚʥʦʩʪʽ, ʧʦʚ'ʷʟʘʥʠʤʠ ʟ ʧʘʨʘʤʝʪʨʘʤʠ ʫʩʪʘʪʢʫʚʘʥʥʷ ʘʙʦ 

ʪʦʧʦʣʦʛʽʯʥʠʤʠ ʨʽʰʝʥʥʷʤʠ ʧʦ ʩʪʨʫʢʪʫʨʽ, ʽ ʚʽʜʥʦʚʣʝʥʥʷ, ʦʙʫʤʦʚʣʝʥʠʤʠ 

ʝʬʝʢʪʠʚʥʽʩʪʶ ʧʨʦʮʝʩʽʚ ʧʦʰʫʢʫ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʪʘ ʣʽʢʚʽʜʘʮʽʻʶ ʥʘʩʣʽʜʢʽʚ ʾʭ 

ʧʦʷʚʠ. 

ɼʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʩʧʨʘʚʥʦʛʦ (ʧʨʘʮʝʟʜʘʪʥʦʛʦ) ʩʪʘʥʫ, ʧʦʚ'ʷʟʘʥʦʛʦ ʟ 

ʚʠʷʚʣʝʥʥʷʤ ʽ ʫʩʫʥʝʥʥʷʤ ʜʝʬʝʢʪʽʚ, ʘʚʘʨʽʡ ʽ ʥʝʩʧʨʘʚʥʦʩʪʝʡ, ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʤ ʻ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʘʜʝʢʚʘʪʥʝ  

ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʚʠʜʽʣʝʥʦʾ ʘʙʦ ʽʥʪʝʛʨʦʚʘʥʦʾ ʟ 

ʩʠʩʪʝʤʦʶ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ. ʊʫʪ ʚʠʟʥʘʯʘʣʴʥʫ ʨʦʣʴ ʛʨʘʶʪʴ ʤʝʪʦʜʠ ʽ 

ʘʣʛʦʨʠʪʤʠ ʪʝʩʪʦʚʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʜʝʪʘʣʽʟʫʚʘʪʠ ʤʽʩʮʝ ʽ 

ʭʘʨʘʢʪʝʨ ʥʝʩʧʨʘʚʥʦʩʪʝʡ, ʱʦ ʟʥʠʞʫʻ ʯʘʩ ʾʾ ʧʦʰʫʢʫ ʪʘ ʫʩʫʥʝʥʥʷ. ʎʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʢʨʘʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʚʽʜʥʦʚʣʝʥʥʷ (ʽʥʪʝʥʩʠʚʥʽʩʪʴ, ʩʝʨʝʜʥʽʡ 

ʯʘʩ ʽ ʪ.ʜ.), ʘ, ʦʪʞʝ, ʽ ʢʦʝʬʽʮʽʻʥʪʘ ʛʦʪʦʚʥʦʩʪʽ. 

ʇʦʨʷʜ ʟ ʧʦʣʽʧʰʝʥʥʷʤ ʧʦʢʘʟʥʠʢʽʚ ʙʝʟʚʽʜʤʦʚʥʦʩʪʽ ʽ ʚʽʜʥʦʚʣʝʥʥʷ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʥʘʜʽʡʥʦʩʪʽ ʧʦʣʽʧʰʫʶʪʴʩʷ ʽ ʧʨʠ 

ʟʙʽʣʴʰʝʥʥʽ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʧʝʨʝʜʘʯʽ ʢʝʨʫʶʯʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʪʦʤʫ, ʱʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʥʘʜʽʡʥʽʩʪʴ (ʧʨʘʚʠʣʴʥʽʩʪʴ) ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ 

ʪʘ ʽʥʰʠʭ ʨʽʰʝʥʴ, ʱʦ ʧʦʟʠʪʠʚʥʠʤ ʯʠʥʦʤ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʽ ʾʾ ʝʣʝʤʝʥʪʽʚ. 
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1.4  ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʽ ʤʝʪʦʜʽʚ ʪʝʭʥʽʯʥʦʾ 

ʜʽʘʛʥʦʩʪʠʢʠ ʜʣʷ  ʧʦʢʨʘʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ 

ʢʦʤʧôʶʪʝʨʥʠʤʠ ʤʝʨʝʞʘʤʠ  

 

 ʗʢʽʩʪʴ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʴ ʪʝʭʥʽʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʥʘ ʝʪʘʧʘʭ 

ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙʣʘʜʥʘʥʥʷ ʟʫʤʦʚʣʶʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʽʥʰʽ ʚʘʞʣʠʚʽ ʪʝʭʥʽʯʥʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʧʘʨʘʤʝʪʨʠ 

ʝʣʝʤʝʥʪʽʚ ʽ ʧʨʠʩʪʨʦʾʚ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʤʠ 

ʤʝʨʝʞʘʤʠ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʽ ʚʫʟʣʽʚ ʘʧʘʨʘʪʫʨʠ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʦʩʪʦʚʽʨʥʽʩʪʶ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ 

ʦʙʨʦʙʣʷʻʪʴʩʷ ʚ ʮʠʬʨʦʚʠʭ ʧʨʠʩʪʨʦʷʭ ʽ ʩʠʩʪʝʤʘʭ. ɺʠʩʦʢʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ 

ʚʘʨʪʽʩʪʴ ʦʙʣʘʜʥʘʥʥʷ ʦʙʫʤʦʚʣʶʶʪʴ ʟʥʘʯʥʽ ʚʪʨʘʪʠ ʧʨʠ ʧʨʦʩʪʦʾ ʯʝʨʝʟ 

ʥʝʩʧʨʘʚʥʦʩʪʽ ʘʙʦ ʧʦʛʘʥʦ ʦʨʛʘʥʽʟʦʚʘʥʦʶ ʝʢʩʧʣʫʘʪʘʮʽʻʶ [84]. 

ʇʨʠ ʚʠʨʽʰʝʥʥʽ ʧʨʦʙʣʝʤ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʽ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ 

ʢʦʥʪʨʦʣʷ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʣʝʤʝʥʪʽʚ ʽ ʧʨʠʩʪʨʦʾʚ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʚʘʞʣʠʚʫ 

ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʤʝʪʦʜʠ ʽ ʟʘʩʦʙʠ ʪʝʭʥʽʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ 

ʥʘ ʚʩʽʭ ʩʪʘʜʽʷʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʠʩʪʨʦʾʚ: ʧʨʦʝʢʪʫʚʘʥʥʷ, ʚʠʨʦʙʥʠʮʪʚʘ ʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ [95]. 

ɿʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʫ ʪʘ ʩʢʣʘʜʥʦʩʪʽ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʦʛʦ ʙʘʟʠʩʫ 

ʝʣʝʤʝʥʪʦʤ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʧʨʠʟʚʝʣʦ ʜʦ ʪʦʛʦ, ʱʦ ʚʘʨʪʽʩʪʴ ʚʠʨʦʙʥʠʯʦʛʦ ʽ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʢʦʥʪʨʦʣʶ ʮʴʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʩʪʘʣʘ ʧʦʨʽʚʥʷʥʥʘ ʟ ʚʘʨʪʽʩʪʶ 

ʧʝʨʝʚʽʨʷʻʤʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʽ ʥʘʚʽʪʴ ʧʝʨʝʚʝʨʰʫʚʘʪʠ ʡʦʛʦ. ɿ ʫʩʢʣʘʜʥʝʥʥʷʤ 

ʩʪʨʫʢʪʫʨʠ ʽ ʨʦʟʰʠʨʝʥʥʷʤ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʘʧʘʨʘʪʫʨʠ ʧʨʦʮʝʩ 

ʚʠʷʚʣʝʥʥʷ ʽ ʧʦʰʫʢʫ ʜʝʬʝʢʪʽʚ ʩʪʘʻ ʙʽʣʴʰ ʪʨʫʜʦʤʽʩʪʢʠʤ ʽ ʪʨʠʚʘʣʠʤ, ʱʦ 

ʚʠʤʘʛʘʻ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. 

ɼʽʘʛʥʦʩʪʠʢʘ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʚʫʟʣʽʚ ʽ ʟʚ'ʷʟʢʽʚ 

ʤʽʞ ʥʠʤʠ ʻ ʦʜʥʠʤ ʟʽ ʩʢʣʘʜʦʚʠʭ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʨʦʙʥʠʮʪʚʘ ʽ 

ʥʘʣʘʛʦʜʞʝʥʥʷ ʩʫʯʘʩʥʦʾ ʘʧʘʨʘʪʫʨʠ. ɿʘʟʥʘʯʝʥʽ ʬʫʥʢʮʽʾ 

ʚʠʢʦʥʫʶʪʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʽ ʩʠʩʪʝʤʠ ʪʝʭʥʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ (ɸʉʊɼ) 

[33]. ʅʘ ʝʪʘʧʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʙʦ ʧʨʠ ʨʝʛʣʘʤʝʥʪʥʠʭ ʨʦʙʦʪʘʭ ʜʣʷ ʧʝʨʝʚʽʨʢʠ 
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ʢʦʞʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʚʫʟʣʘ (ʜʨʫʢʦʚʘʥʦʾ ʧʣʘʪʠ, ʙʣʦʢʫ, ʚʠʨʦʙʫ) 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ɸʉʊɼ, ʽʥʪʝʛʨʦʚʘʥʘ ʟ ʩʠʩʪʝʤʦʶ ʫʧʨʘʚʣʽʥʥʷ ʪʘ 

ʤʦʥʽʪʦʨʠʥʛʫ (ʉʋʄ). ʊʘʢʘ ʩʠʩʪʝʤʘ ʧʦʨʷʜ ʟ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʢʦʥʪʨʦʣʝʤ 

ʨʦʙʦʯʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽ ʧʘʨʘʤʝʪʨʽʚ ʜʦʟʚʦʣʷʻ ʧʨʦ ʧʝʨʝʚʦʜʠʪʠ ʪʝʩʪʦʚʝ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʦʙʨʘʥʠʭ ʧʨʠʩʪʨʦʾʚ[44]. 

ʋʩʢʣʘʜʥʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʟʨʦʩʪʘʥʥʷʤ ʚʠʤʦʛ ʜʦ ʷʢʦʩʪʽ ʾʭ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʚʠʛʦʪʦʚʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʜʦ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘʢʠʭ ʚʠʤʦʛ ʧʦʨʷʜ ʟ 

ʘʚʪʦʤʘʪʠʟʘʮʽʻʶ ʽ ʧʽʜʚʠʱʝʥʥʷʤ ʷʢʦʩʪʽ ʧʨʦʝʢʪʥʠʭ ʧʨʦʮʝʜʫʨ ʽ ʚʠʨʦʙʥʠʯʠʭ 

ʦʧʝʨʘʮʽʡ ʚʝʣʠʢʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʜʦʩʢʦʥʘʣʝʥʥʶ ʦʧʝʨʘʮʽʡ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʧʨʦʝʢʪʽʚ ʽ ʚʠʨʦʙʽʚ. ʗʢʽʩʥʦ ʽ ʛʨʘʤʦʪʥʦ ʦʨʛʘʥʽʟʦʚʘʥʘ ʧʨʦʮʝʜʫʨʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʚʠʧʫʩʢʘʻʪʴʩʷ, ʘ ʪʘʢʦʞ ʚʝʩʪʠ 

ʝʢʦʥʦʤʽʶ ʚʠʪʨʘʪ ʽ ʯʘʩʫ ʥʘ ʧʝʨʝʚʽʨʢʫ ʚʠʨʦʙʽʚ. ʅʘʫʢʫ, ʱʦ ʟʘʡʤʘʻʪʴʩʷ 

ʟʘʟʥʘʯʝʥʠʤʠ ʧʠʪʘʥʥʷʤʠ, ʥʘʟʠʚʘʶʪʴ ʪʝʭʥʽʯʥʠʤ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷʤ [95]. ʈʦʟʛʣʷʥʝʤʦ, ʷʢʽ ʮʽʣʽ ʩʪʦʷʪʴ ʧʝʨʝʜ ʪʝʭʥʽʯʥʠʤ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷʤ, ʷʢʽ ʟʘʚʜʘʥʥʷ ʧʦʚʠʥʥʽ ʥʝʶ ʚʠʨʽʰʫʚʘʪʠʩʷ, ʘ ʪʘʢ ʩʘʤʦ ʽʩʥʫʶʯʽ 

ʧʽʜʭʦʜʠ ʜʦ ʾʭ ʚʠʨʽʰʝʥʥʷ. 

ʄʝʪʦʶ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʚʠʨʦʙʫ (ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʨʠʪʝʨʽʾʚ ʧʝʨʝʚʽʨʢʠ 

ʡʦʛʦ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʫʤʦʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ) ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʥʷ ʡʦʛʦ 

ʩʧʨʘʚʥʦʩʪʽ, ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʘʙʦ ʧʨʘʚʠʣʴʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ʇʝʨʝʚʽʨʢʘ 

ʩʧʨʘʚʥʦʩʪʽ ʦʙ'ʻʢʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ (ʆɼ) ʬʘʢʪʠʯʥʦ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʘ ʣʠʰʝ 

ʥʘ ʝʪʘʧʽ ʚʠʨʦʙʥʠʮʪʚʘ, ʦʩʢʽʣʴʢʠ ʧʝʨʝʜʙʘʯʘʻ ʚʠʷʚʣʝʥʥʷ ʚʩʽʭ ʧʦʨʫʰʝʥʴ ʷʢ ʧʦ 

ʚʠʭʽʜʥʠʤ, ʪʘʢ ʽ ʟʘ ʚʥʫʪʨʽʰʥʽʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʣʷ ʙʫʜʴ-ʷʢʠʭ ʜʦʧʫʩʪʠʤʠʭ 

ʚʭʽʜʥʠʭ ʚʧʣʠʚʽʚ. ʇʝʨʝʚʽʨʢʘ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʆɼ ʟʘʟʚʠʯʘʡ ʚʠʢʦʥʫʻʪʴʩʷ ʧʝʨʝʜ 

ʧʦʯʘʪʢʦʤ ʡʦʛʦ ʪʝʭʥʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚ ʩʢʣʘʜʽ ʨʦʟʛʦʨʥʫʪʦʾ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ. ɿ ʦʛʣʷʜʫ ʥʘ ʥʝʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʚʽʨʢʠ ʨʷʜʫ ʚʥʫʪʨʽʰʥʽʭ ʧʘʨʘʤʝʪʨʽʚ, 

ʜʣʷ ʥʠʭ ʤʦʞʥʘ ʚʠʷʚʠʪʠ ʣʠʰʝ ʧʦʨʫʰʝʥʥʷ ʚʠʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʘʣʝ ʜʣʷ ʙʫʜʴ-

ʷʢʠʭ ʜʦʧʫʩʪʠʤʠʭ ʚʭʽʜʥʠʭ ʚʧʣʠʚʽʚ. ʇʝʨʝʚʽʨʢʘ ʧʨʘʚʠʣʴʥʦʩʪʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘʟʚʠʯʘʡ ʥʘ ʝʪʘʧʽ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʇʨʠ 

ʮʴʦʤʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʜʝʷʢʽʡ ʧʽʜʤʥʦʞʠʥʽ ʤʥʦʞʠʥʠ 
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ʤʦʞʣʠʚʠʭ ʚʭʽʜʥʠʭ ʟʥʘʯʝʥʴ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʩʧʝʮʠʬʽʢʫ  ʟʘʩʪʦʩʫʚʘʥʥʷ ʆɼ ʚ 

ʩʢʣʘʜʽ ʢʦʥʢʨʝʪʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ. 

ʋ ʪʝʭʥʽʯʥʽʡ ʜʽʘʛʥʦʩʪʠʮʽ ʚʠʜʽʣʷʶʪʴ ʜʚʘ ʚʠʜʠ ʟʘʚʜʘʥʴ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ: ʚʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ (ʥʝʩʧʨʘʚʥʦʩʪʝʡ), ʱʦ ʤʘʻ ʙʽʥʘʨʥʠʡ 

ʨʝʟʫʣʴʪʘʪ çʻ ʜʝʬʝʢʪʠ / ʥʝʤʘʻ ʜʝʬʝʢʪʽʚè ʽ ʧʦʰʫʢ ʜʝʬʝʢʪʽʚ, ʥʘʮʽʣʝʥʠʡ ʥʘ 

ʚʠʟʥʘʯʝʥʥʷ ʤʽʩʮʷ ʽ, ʤʦʞʣʠʚʦ, ʧʨʠʯʠʥ ʥʘʷʚʥʠʭ ʚ ʦʙ'ʻʢʪʽ ʜʝʬʝʢʪʽʚ 

(ʥʝʩʧʨʘʚʥʦʩʪʝʡ). ʏʘʩʪʦ ʟʘʚʜʘʥʥʷ ʚʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʫ ʥʘʟʠʚʘʶʪʴ ʢʦʥʪʨʦʣʝʤ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ, ʘ ʟʘʚʜʘʥʥʷ ʧʦʰʫʢʫ ʜʝʬʝʢʪʫ - ʜʽʘʛʥʦʩʪʫʚʘʥʥʷʤ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ ʦʙ'ʻʢʪʘ. ʎʽ ʚʠʟʥʘʯʝʥʥʷ ʧʽʜʢʨʝʩʣʶʶʪʴ ʨʦʟʤʽʨʥʽʩʪʴ ʨʦʟʚ'ʷʟʫʚʘʥʠʭ 

ʟʘʚʜʘʥʴ. ʂʦʥʪʨʦʣʴ ʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʚʠʨʦʙʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ 

ʦʩʥʦʚʽ ʢʦʥʪʨʦʣʶ ʽ ʚʠʤʽʨʫ ʧʘʨʘʤʝʪʨʽʚ ʚʠʨʦʙʫ. ʂʦʥʪʨʦʣʴ ʧʘʨʘʤʝʪʨʽʚ ʧʦʣʷʛʘʻ ʚ 

ʧʝʨʝʚʽʨʮʽ ʫʤʦʚʠ ʚʽʜʧʦʚʽʜʥʠʭ ʟʥʘʯʝʥʴ ʥʘʧʝʨʝʜ ʟʘʜʘʥʠʤ ʽ ʚʠʨʘʞʘʻʪʴʩʷ ʫ 

ʚʠʥʝʩʝʥʥʽ ʙʽʥʘʨʥʦʛʦ ʨʽʰʝʥʥʷ ʧʦ ʢʦʞʥʦʤʫ ʧʘʨʘʤʝʪʨʫ ʪʠʧʫ çʧʨʠʜʘʪʥʠʡ / ʥʝ 

ʧʨʠʜʘʪʥʠʡè. ɺʠʤʽʨʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʘʻ ʥʘ ʤʝʪʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʥʘʯʝʥʴ 

ʧʘʨʘʤʝʪʨʽʚ ʟ ʧʦʜʘʣʴʰʦʶ ʦʙʨʦʙʢʦʶ. ɿʘʟʚʠʯʘʡ ʟʘʜʘʯʽ ʜʽʘʛʥʦʩʪʠʢʠ 

ʚʠʨʽʰʫʶʪʴʩʷ ʚ ʥʘʩʪʫʧʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ (ʨʠʩʫʥʦʢ 1.9): 
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- ʧʣʘʥʫʚʘʥʥʷ ʟʘʚʜʘʥʥʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ (ʟʚʦʨʦʪʥʘ ʟʘʜʘʯʘ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ);   

-ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ (ʧʨʷʤʘ ʟʘʜʘʯʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ);   

-ʨʦʟʨʦʙʢʘ ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ ʩʬʝʨ ʧʨʦʝʢʪʫʚʘʥʥʷ, ʚʠʨʦʙʥʠʮʪʚʘ ʘʙʦ 

ʧʨʠ ʪʨʘʥʩʬʦʨʤʘʮʽʡʥʠʭ ʟʤʽʥ ʱʦʜʦ ʫʩʫʥʝʥʥʷ ʥʘʩʣʽʜʢʽʚ ʧʨʠ ʥʝʛʘʪʠʚʥʦʤʫ 

ʜʽʘʛʥʦʟʽ ʜʣʷ ʦʙ'ʻʢʪʘ.   

ʇʨʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʚʨʘʭʦʚʫʻʪʴʩʷ ʪʝ, ʱʦ ʦʙ'ʻʢʪ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ (ʆɼ), ʚʟʘʻʤʦʜʽʶʯʠ ʽʟ ʟʘʩʦʙʘʤʠ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʫʪʚʦʨʶʻ ʜʚʘ ʪʠʧʠ ʩʠʩʪʝʤ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ (ʨʠʩʫʥʦʢ 1.10): 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʽ ʪʝʩʪʦʚʽ. 

ʋ ʩʠʩʪʝʤʘʭ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ (ʉʌɼ) ʥʘ ʦʙ'ʻʢʪ 

ʧʦʩʪʫʧʘʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʽ (ʨʦʙʦʯʽ) ʚʧʣʠʚʠ X ʟ ʙʝʟʣʽʯʽ ʧʝʨʝʜʙʘʯʝʥʠʭ 

ʘʣʛʦʨʠʪʤʦʤ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ʋ ʨʘʟʽ ʷʢʱʦ X ʚ ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʧʦʚʪʦʨʶʻ ʚʩʶ 

ʤʥʦʞʠʥʫ ʤʦʞʣʠʚʠʭ ʚʭʽʜʥʠʭ ʚʧʣʠʚʽʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʉʌɼ ʧʨʦʚʦʜʠʪʴʩʷ 

ʧʝʨʝʚʽʨʢʘ ʧʨʘʚʠʣʴʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ʗʢʱʦ ʞ ʧʦʜʘʻʪʴʩʷ ʧʦʚʥʘ ʤʥʦʞʠʥʘ 

ʚʭʽʜʥʠʭ ʚʧʣʠʚʽʚ, ʪʦ ʉʌɼ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʧʝʨʝʚʽʨʢʫ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ [90]. 
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ʈʠʩʫʥʦʢ 1.10 - ʂʣʘʩʠʬʽʢʘʮʽʷ ʩʠʩʪʝʤ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ:  

ʍ- ʨʦʙʦʯʽ ʚʭʽʜʥʽ ʩʠʛʥʘʣʠ;  Y - ʚʠʭʽʜʥʽ ʩʠʛʥʘʣʠ; D - ʜʽʘʛʥʦʟ; T - ʪʝʩʪʦʚʽ ʚʭʽʜʥʽ 

ʩʠʛʥʘʣʠ  

 

ʋ ʩʠʩʪʝʤʘʭ ʪʝʩʪʦʚʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ (ʉʊɼ) ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʦʙ'ʻʢʪ ʥʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʽ ʥʘ ʥʴʦʛʦ 

ʧʦʜʘʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʽ, ʪʦʙʪʦ ʪʝʩʪʦʚʽ, ʚʧʣʠʚʠ ʟ ʦʙʣʘʩʪʽ ʜʦʧʫʩʪʠʤʠʭ ʚʭʽʜʥʠʭ 

ʟʥʘʯʝʥʴ. ʊʝʩʪʦʚʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʭʽʜʥʠʭ ʥʘʙʦʨʽʚ. ʇʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʉʊɼ ʤʦʞʥʘ ʧʝʨʝʚʽʨʷʪʠ ʩʧʨʘʚʥʽʩʪʴ ʘʙʦ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ, ʘ ʪʘʢʦʞ 

ʟʜʽʡʩʥʶʚʘʪʠ ʧʦʰʫʢ ʚʽʜʧʦʚʽʜʥʠʭ ʜʝʬʝʢʪʽʚ. ʇʨʦʮʝʩ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʩʪʘʥʫ 

ʦʙ'ʻʢʪʘ ʚ ʪʘʢʠʭ ʩʠʩʪʝʤʘʭ ʥʘʟʠʚʘʻʪʴʩʷ ʪʝʩʪʫʚʘʥʥʷʤ. ʊʝʩʪʫʚʘʥʥʷ ʤʦʞʝ 

ʙʫʪʠ ʤʽʞ ʦʧʝʨʘʮʽʡʥʠʤ ʘʙʦ ʬʽʥʽʰʥʠʤ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʛʦ, ʻ ʚʦʥʦ 

ʧʨʦʤʽʞʥʠʤ ʘʙʦ ʦʩʪʘʪʦʯʥʠʤ ʜʣʷ ʦʧʝʨʘʮʽʾ ʧʨʦʝʢʪʫʚʘʥʥʷ ʘʙʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʉʌɼ ʽ ʉʊɼ ʯʘʩʪʦ ʜʦʧʦʚʥʶʶʪʴ ʦʜʠʥ ʦʜʥʦʛʦ. ʉʌɼ ʤʦʞʫʪʴ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʦʧʝʨʘʪʠʚʥʝ ʚʠʷʚʣʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʚ ʧʨʦʮʝʩʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟ ʪʦʯʥʽʩʪʶ, ʥʘʧʨʠʢʣʘʜ, ʜʦ ʙʣʦʢʫ ʘʙʦ ʚʫʟʣʘ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ, ʘ ʉʊɼ - ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʥʝʩʧʨʘʚʥʦʾ ʧʣʘʪʠ ʚ 

ʙʣʦʮʽ ʘʙʦ ʤʦʜʫʣʷ ʥʘ ʧʣʘʪʽ ʟ ʤʝʪʦʶ ʧʦʜʘʣʴʰʦʛʦ ʨʝʤʦʥʪʫ ʘʙʦ ʟʘʤʽʥʠ. 

ʇʨʠ ʧʣʘʥʫʚʘʥʥʽ ʟʘʚʜʘʥʥʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʪʦʙʪʦ ʧʨʠ ʚʠʨʽʰʝʥʥʽ 

ʦʙʝʨʥʝʥʦʾ ʟʘʜʘʯʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʧʨʦʚʦʜʠʪʴʩʷ ʚʠʙʽʨ ʩʠʩʪʝʤʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, 

ʚʠʜʫ ʚʧʣʠʚʽʚ (ʪʽʣʴʢʠ ʜʣʷ ʉʊɼ), ʘ ʪʘʢʦʞ ʦʮʽʥʢʘ ʧʦʚʥʦʪʠ ʽ ʛʣʠʙʠʥʠ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʽ ʚʠʙʽʨ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ. 

ɼʣʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ, ʷʢ ʨʽʟʥʦʚʠʜʫ ʩʠʩʪʝʤ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ, 

ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʦʶ ʻ ʧʨʦʙʣʝʤʘ ʧʽʜʚʠʱʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʧʨʠʡʥʷʪʠʭ ʧʦʚʽʜʦʤʣʝʥʴ ʧʨʠ ʜʽʾ 

ʨʽʟʥʠʭ ʧʝʨʝʰʢʦʜ ʚ ʢʘʥʘʣʘʭ ʽ ʪʨʘʢʪʘʭ ʷʢ ʦʜʥʦʛʦ ʟ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʥʘʜʽʡʥʦʩʪʽ. ɺʠʭʦʜʷʯʠ ʟ ʢʦʥʬʽʛʫʨʘʮʽʾ, ʚʠʜʽʣʷʶʪʴʩʷ ʜʚʘ ʦʩʥʦʚʥʽ ʧʽʜʭʦʜʠ ʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ [178]. 

ʇʝʨʰʠʡ ʧʽʜʭʽʜ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʢʦʜʫʚʘʥʥʷ, 

ʱʦ ʨʝʘʣʽʟʫʻ ʘʣʛʦʨʠʪʤʠ ʚʠʧʨʘʚʣʝʥʥʷ ʧʦʤʠʣʦʢ, ʘ ʪʘʢʦʞ ʤʝʪʦʜʽʚ 
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ʙʘʛʘʪʦʨʘʟʦʚʦʛʦ ʧʦʚʪʦʨʝʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ ʟ ʥʘʩʪʫʧʥʠʤ ʥʘʢʦʧʠʯʝʥʥʷʤ ʽ 

ʤʘʞʦʨʠʪʘʨʥʠʤ ʧʨʠʡʥʷʪʪʷʤ ʨʽʰʝʥʥʷ ʚ ʦʜʥʦʩʧʨʷʤʦʚʘʥʠʭ ʢʘʥʘʣʘʭ ʽ ʪʨʘʢʪʘʭ 

ʧʝʨʝʜʘʯʽ [113]. ɺʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʷʚʥʦ ʚʠʨʘʞʝʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʽ 

ʦʜʝʨʞʫʚʘʯʘʤʠ ʧʦʚʽʜʦʤʣʝʥʴ, ʘ ʪʘʢʦʞ ʬʽʢʩʦʚʘʥʠʤ ʥʘʧʨʷʤʢʦʤ ʧʝʨʝʜʘʯʽ - ʚʽʜ 

ʜʞʝʨʝʣʘ ʜʦ ʦʜʝʨʞʫʚʘʯʘ. 

ɼʨʫʛʠʡ ʧʽʜʭʽʜ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ (ɿɿ) ʜʣʷ 

ʫʧʨʘʚʣʽʥʥʷ ʧʦʪʦʢʦʤ ʽʥʬʦʨʤʘʮʽʾ. ʇʨʠ ʮʴʦʤʫ ʚ ʢʘʥʘʣʘʭ ʟʚ'ʷʟʢʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʝʨʝʰʢʦʜʦʩʪʽʡʢʽ ʢʦʜʠ, ʱʦ ʚʠʷʚʣʷʶʪʴ ʧʦʤʠʣʢʠ. ʊʘʢʠʡ 

ʧʽʜʭʽʜ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʜʚʦʥʘʧʨʘʚʣʝʥʠʭ ʢʘʥʘʣʘʭ ʽ ʪʨʘʢʪʘʭ ʧʝʨʝʜʘʯʽ [62]. 

ʅʘ ʨʠʩʫʥʢʫ 1.11 ʥʘʚʝʜʝʥʦ ʢʣʘʩʠʬʽʢʘʮʽʶ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʟʘ 

ʢʨʠʪʝʨʽʻʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʥʠʭ ʤʝʪʦʜʽʚ ʧʽʜʚʠʱʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʧʝʨʝʜʘʯʽ 

ʽʥʬʦʨʤʘʮʽʾ. 

ʋ ʩʠʩʪʝʤʘʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʣʷ ʧʝʨʝʜʘʯʽ ʧʦ ʢʘʥʘʣʘʭ ʟʚ'ʷʟʢʫ 

ʥʝʥʘʜʣʠʰʢʦʚʠʭ (ʧʝʨʚʠʥʥʠʭ) ʢʦʜʽʚ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʧʦʚʽʜʦʤʣʝʥʥʷ (ʧʨʠʡʦʤ 

ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʧʦʚʽʜʦʤʣʝʥʥʷ) ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʥʠʢʥʝʥʥʷ ʧʦʤʠʣʢʠ 

ʙʫʜʴ-ʷʢʦʾ ʢʨʘʪʥʦʩʪʽ. ʎʝʡ ʩʧʦʩʽʙ ʜʘʻ ʥʘʡʛʽʨʰʽ ʧʦʢʘʟʥʠʢʠ ʜʦʩʪʦʚʽʨʥʦʩʪʽ, ʘʣʝ, 

ʦʯʝʚʠʜʥʦ, ʤʘʢʩʠʤʘʣʴʥʫ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ [34]. 

 

 
 

ʈʠʩʫʥʦʢ 1.11 - ʂʣʘʩʠʬʽʢʘʮʽʷ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ 
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ʋ ʩʠʩʪʝʤʘʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʣʷ ʧʝʨʝʜʘʯʽ ʧʦ ʢʘʥʘʣʘʭ ʢʦʜʽʚ, ʱʦ 

ʚʠʧʨʘʚʣʷʶʪʴ ʧʦʤʠʣʢʠ, ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʽʣʴʢʠ ʚ 

ʨʘʟʽ, ʢʦʣʠ ʢʨʘʪʥʽʩʪʴ ʧʦʤʠʣʢʠ ʧʝʨʝʚʠʱʫʻ ʢʦʨʠʛʫʚʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ. ɿʜʘʪʥʽʩʪʴ 

ʢʦʜʽʚ ʚʠʧʨʘʚʣʷʪʠ ʧʦʤʠʣʢʠ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʟʙʽʣʴʰʠʪʠ ʜʦʩʪʦʚʽʨʥʽʩʪʴ, ʷʢʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʡʤʦʚʽʨʥʽʩʪʶ ʧʨʘʚʠʣʴʥʦʾ ʧʝʨʝʜʘʯʽ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʧʨʦʪʝ 

ʟʥʠʞʫʻ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʜʦʜʘʪʢʦʚʠʭ (ʥʘʜʣʠʰʢʦʚʠʭ) ʩʠʤʚʦʣʽʚ. 

ɹʘʛʘʪʦʨʘʟʦʚʝ ʧʦʚʪʦʨʝʥʥʷ ʻ ʥʘʡʙʽʣʴʰ ʧʨʦʩʪʠʤ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʨʝʘʣʽʟʘʮʽʾ ʩʧʦʩʦʙʦʤ ʧʽʜʚʠʱʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ. ʇʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʜʘʥʦʛʦ ʩʧʦʩʦʙʫ ʟʘ ʜʽʡʩʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʠʡʤʘʻʪʴʩʷ ʪʝ, ʱʦ ʤʘʻ 

ʥʘʡʙʽʣʴʰʝ ʯʠʩʣʦ ʟʙʽʛʽʚ ʧʨʠ ʧʦʚʪʦʨʝʥʥʽ, ʥʘʧʨʠʢʣʘʜ, ʙʽʣʴʰʝ 

ʧʦʣʦʚʠʥʠ. ʊʨʘʥʩʬʦʨʤʘʮʽʷ ʧʦʚʽʜʦʤʣʝʥʥʷ ʚʠʥʠʢʘʻ ʚ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʚ 

ʙʽʣʴʰʦʩʪʽ ʧʦʚʪʦʨʝʥʴ ʚʽʜʙʫʚʘʶʪʴʩʷ ʦʜʥʘʢʦʚʽ ʧʦʤʠʣʢʠ (ʚ ʦʜʥʠʭ ʽ ʪʠʭ ʞʝ 

ʨʦʟʨʷʜʘʭ), ʱʦ ʤʘʣʦʡʤʦʚʽʨʥʦ. ʇʨʠ ʮʴʦʤʫ ʟʘʟʥʘʯʝʥʠʡ ʩʧʦʩʽʙ ʤʘʻ ʟʥʘʯʥʫ 

ʬʽʢʩʦʚʘʥʫ ʥʘʜʣʠʰʢʦʚʽʩʪʴ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʦʙʤʝʞʝʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ [45]. 

ɼʣʷ ʦʧʠʩʘʥʠʭ ʚʠʱʝ ʤʝʪʦʜʽʚ ʧʽʜʚʠʱʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʭʘʨʘʢʪʝʨʥʦ 

ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʚʚʝʜʝʥʥʷ ʬʽʢʩʦʚʘʥʦʾ, 

ʟʘ ʨʘʥʽʰʝ ʨʦʟʨʘʭʦʚʘʥʦʾ, ʥʘʜʤʽʨʥʦʩʪʽ. ɿʘʟʥʘʯʝʥʦʛʦ ʥʝʜʦʣʽʢʫ ʧʝʚʥʦʶ ʤʽʨʦʶ 

ʧʦʟʙʘʚʣʝʥʽ ʩʠʩʪʝʤʠ ʟʽ ʟʚʦʨʦʪʥʠʤ ʟʚ'ʷʟʢʦʤ. ʇʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ ʪʘʢʠʭ ʩʠʩʪʝʤ 

ʥʘʧʨʷʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʘʥʫ ʢʘʥʘʣʫ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ (ʩʪʘʪʠʩʪʠʢʠ 

ʚʠʷʚʣʝʥʥʷ ʥ ̫ʧʦʤʠʣʦʢ). ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ʧʦʤʠʣʦʢ ʚ ʢʘʥʘʣʽ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʩ ʧʦʚʪʦʨʥʦ ʧʝʨʝʜʘʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʤʝʥʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʜʘʯʽ ʽ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ, ʦʪʞʝ, ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʥʘʜʤʽʨʥʦʩʪʽ. ʇʨʠ ʟʤʝʥʰʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ʧʦʤʠʣʦʢ ʚ ʢʘʥʘʣʽ ʟʚ'ʷʟʢʫ ʙʽʣʴʰʽʩʪʴ 

ʧʦʚʽʜʦʤʣʝʥʴ ʧʝʨʝʜʘʶʪʴʩʷ ʦʜʥʦʨʘʟʦʚʦ (ʙʝʟ ʧʦʤʠʣʦʢ), ʪʦʤʫ ʰʚʠʜʢʽʩʪʴ 

ʧʝʨʝʜʘʯʽ ʽ ʧʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʦʩʪʽ ʩʠʩʪʝʤʠ ʨʦʩʪʫʪʴ, ʘ ʥʘʜʤʽʨʥʽʩʪʴ 

ʟʤʝʥʰʫʻʪʴʩʷ. 

ʉʫʯʘʩʥʽ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ, ʚ ʙʽʣʴʰʦʩʪʽ ʩʚʦʾʡ, ʤʘʶʪʴ 

ʜʚʦʥʘʧʨʘʚʣʝʥʽ ʢʘʥʘʣʠ ʧʝʨʝʜʘʯʽ ʢʝʨʫʶʯʦʾ ʽʥʬʦʨʤʘʮʽʾ ʤʽʞ ʤʝʨʝʞʝʚʠʤʠ 
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ʝʣʝʤʝʥʪʘʤʠ (ʥʘ ʬʽʟʠʯʥʦʤʫ ʽ / ʘʙʦ ʥʘ ʣʦʛʽʯʥʦʤʫ ʨʽʚʥʽ ʚʟʘʻʤʦʜʽʾ). ʊʦʤʫ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ ʻ ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʠʤ ʽ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤ ʩʧʦʩʦʙʦʤ ʧʽʜʚʠʱʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ. 

ɼʣʷ ʝʣʝʤʝʥʪʽʚ ʽ ʧʨʠʩʪʨʦʾʚ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʤʠ 

ʤʝʨʝʞʘʤʠ ʧʝʨʝʜʘʯʘ ʢʝʨʫʶʯʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʦ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʤ ʢʦʤʫʥʽʢʘʮʽʡʥʠʤ ʧʨʦʪʦʢʦʣʘʤ, ʱʦ ʤʘʻ ʚʙʫʜʦʚʘʥʽ ʟʘʩʦʙʠ 

ʧʽʜʚʠʱʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ (ʟʘʚʘʜʦʩʪʽʡʢʦʛʦ ʢʦʜʫʚʘʥʥʷ - CRC, BIP, ʢʦʥʪʨʦʣʴ 

ʧʘʨʥʦʩʪʽ, ʟʛʦʨʪʦʚʝ ʢʦʜʫʚʘʥʥʷ, ʢʦʜʠ ʈʽʜʘ-ʉʦʣʦʤʦʥʘ ʽ ʾʭ ʢʘʩʢʘʜʫʚʘʥʥʷ, ʽ 

ʪ.ʜ.). ʆʜʥʘʢ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʧʨʠ ʧʝʨʝʜʘʯʽ ʚ ʩʪʨʫʢʪʫʨʽ ʩʘʤʦʾ 

ʘʧʘʨʘʪʫʨʠ (ʟʘ ʚʥʫʪʨʽʰʥʽʤʠ ʤʘʛʽʩʪʨʘʣʷʤʠ) ʜʽʶʪʴ ʨʽʟʥʽ ʧʝʨʝʰʢʦʜʠ, ʱʦ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʥʘʯʥʠʭ ʩʧʦʪʚʦʨʝʥʴ ʧʝʨʝʜʘʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ. ʎʝ ʚʧʣʠʚʘʻ ʥʘ 

ʷʢʽʩʪʴ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʫʧʨʘʚʣʽʥʥʷ, ʢʦʥʪʨʦʣʶ ʽ ʜʽʘʛʥʦʩʪʠʢʠ. ʇʨʠ ʮʴʦʤʫ 

ʪʘʢʽ ʩʧʦʪʚʦʨʝʥʥʷ ʧʦʚʠʥʥʽ ʚ ʘʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʝʣʝʤʝʥʪʽʚ ʽ 

ʧʨʠʩʪʨʦʾʚ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ, ʱʦ ʤʘʻ ʩʫʪʪʻʚʽ ʨʝʩʫʨʩʥʽ ʦʙʤʝʞʝʥʥʷ, ʦʩʢʽʣʴʢʠ 

ʚʦʥʠ, ʷʢ ʧʨʘʚʠʣʦ, ʨʝʘʣʽʟʦʚʘʥʽ ʥʘ ʢʦʥʪʨʦʣʝʨʘʭ ʟ ʦʙʤʝʞʝʥʦʶ ʰʚʠʜʢʦʜʽʻʶ, 

ʦʙ'ʻʤʦʤ ʧʘʤ'ʷʪʽ ʽ ʪ.ʜ. ʊʦʤʫ ʘʢʪʫʘʣʴʥʦʶ ʻ ʟʘʜʘʯʘ ʨʦʟʨʦʙʢʠ ʩʧʦʩʦʙʽʚ ʦʧʠʩʫ 

ʩʧʦʪʚʦʨʝʥʴ ʽ ʘʣʛʦʨʠʪʤʽʚ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ (ʜʝ ʢʦʜʫʚʘʥʥʷ) ʚ ʫʤʦʚʘʭ 

ʦʙʤʝʞʝʥʥʷ ʨʝʩʫʨʩʽʚ. ʇʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʦʩʪʦʪʫ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʠʡʤʘʯʽʚ ʩʠʛʥʘʣʽʚ, ʟʥʠʟʠʪʠ ʦʙʯʠʩʣʶʚʘʣʴʥʫ ʩʢʣʘʜʥʽʩʪʴ ʘʣʛʦʨʠʪʤʽʚ ʦʙʨʦʙʢʠ, 

ʟʘʙʝʟʧʝʯʠʚʰʠ ʟʘʜʘʥʽ ʧʦʢʘʟʥʠʢʠ ʜʦʩʪʦʚʽʨʥʦʩʪʽ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʧʨʠʡʥʷʪʪʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʧʦʪʨʽʙʥʦ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʤʝʪʦʜʽʚ ʽ ʘʣʛʦʨʠʪʤʽʚ ʧʽʜʚʠʱʝʥʥʷ ʟʘʚʘʜʦʩʪʽʡʢʦʩʪʽ ʢʘʥʘʣʽʚ ʽ 

ʪʨʘʢʪʽʚ ʧʝʨʝʜʘʯʽ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʽ ʧʨʠʩʪʨʦʷʤʠ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ. ʎʝ 

ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ ʧʦʢʘʟʥʠʢʠ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʧʝʨʝʜʘʯʽ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, 

ʚʽʜʧʦʚʽʜʥʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʝʣʝʤʝʥʪʽʚ ʽ ʧʨʠʩʪʨʦʾʚ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʽʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʤʠ ʤʝʨʝʞʘʤʠ. 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 1 
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ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʧʫʙʣʽʢʘʮʽʡ ʽ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ ʚ 

ʦʙʣʘʩʪʽ ʜʽʘʛʥʦʩʪʠʢʠ ʟʙʝʨʽʛʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʜʽʘʛʥʦʩʪʠʯʥʠʭ 

ʤʦʜʝʣʝʡ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʤʠ 

ʤʝʨʝʞʘʤʠ, ʦʨʽʻʥʪʦʚʘʥʠʭ ʥʘ ʨʽʟʥʽ ʟʘʚʜʘʥʥʷ ʢʦʥʪʨʦʣʶ. ʅʦʚʠʟʥʦʶ ʽ 

ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʶ ʚʦʣʦʜʽʻ ʧʽʜʭʽʜ ʜʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʦʧʠʩʫ ʜʽʘʛʥʦʩʪʠʯʥʠʭ 

ʤʦʜʝʣʝʡ. ʄʝʪʦʜʠ ʜʝʰʠʬʨʫʚʘʥʥʷ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʘʥʘʣʽʟʽ ʪʘʙʣʠʮʴ ʬʫʥʢʮʽʡ 

ʥʝʩʧʨʘʚʥʦʩʪʽ, ʱʦ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʝʬʝʢʪʠʚʥʦ ʦʙʨʦʙʣʷʪʠ ʙʘʛʘʪʦ ʧʘʨʘʤʝʪʨʠʯʥʽ 

ʤʦʜʝʣʽ ʝʣʝʤʝʥʪʽʚ ʟ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʜʝʬʝʢʪʘʤʠ, ʱʦ ʤʘʻ ʤʽʩʮʝ ʚ ʟʚ'ʷʟʢʫ ʟ 

ʫʩʢʣʘʜʥʝʥʥʷʤ ʘʧʘʨʘʪʥʦ- ʧʨʦʛʨʘʤʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʝʣʝʤʝʥʪʽʚ ʽ ʧʨʠʩʪʨʦʾʚ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʽʥʥʷ ʽ ʾʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʤʦʜʝʣʝʡ. ʊʦʤʫ ʧʦʪʨʽʙʥʘ ʨʦʟʨʦʙʢʘ ʧʽʜʭʦʜʽʚ ʽ 

ʘʣʛʦʨʠʪʤʽʚ ʪʝʩʪʦʚʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʝʣʝʤʝʥʪʽʚ ʽ ʧʨʠʩʪʨʦʾʚ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʤʠ ʤʝʨʝʞʘʤʠ, ʘ ʪʘʢʦʞ ʩʧʦʩʦʙʽʚ ʦʙʨʦʙʢʠ, 

ʜʝʰʠʬʨʫʚʘʥʥʷ ʽ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʾʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʈʦʟʚʠʪʢʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʽʰʝʥʥʷ ʚ ʜʘʥʽʡ ʨʦʙʦʪʽ ʟʘʚʜʘʥʴ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʠʩʦʢʠʭ ʷʢʽʩʥʠʭ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ ʽ 

ʟʘʩʦʙʽʚ ʜʽʘʛʥʦʩʪʠʢʠ ʽ ʢʦʥʪʨʦʣʶ. ɿ ʘʥʘʣʽʟʫ ʧʫʙʣʽʢʘʮʽʡ ʪʘʢʦʞ ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʥʝ ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘʢʠʡ ʽʥʩʪʨʫʤʝʥʪ 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʮʝʜʫʨ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʽ 

ʧʨʠʩʪʨʦʾʚ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ, ʷʢ ʢʦʥʪʨʦʣʝʧʨʠʜʘʪʥʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ 

ʨʝʢʦʥʬʽʛʦʨʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʾʭ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ, ʱʦ ʻ ʦʜʥʽʻʶ ʟ ʮʽʣʝʡ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ.                              

ʊʦʤʫ ʘʢʪʫʘʣʴʥʠʤ ʻ ʟʘʚʜʘʥʥʷ ʧʽʜʚʠʱʝʥʥʷ ʨʦʟʨʦʙʢʠ ʜʽʘʛʥʦʩʪʠʯʥʠʭ 

ʤʦʜʝʣʝʡ, ʘʣʛʦʨʠʪʤʽʚ ʪʝʩʪʦʚʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ, 

ʜʝʰʠʬʨʫʚʘʥʥʷ ʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʧʨʦ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʝʣʝʤʝʥʪʽʚ ʽ ʧʨʠʩʪʨʦʾʚ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʤʠ ʤʝʨʝʞʘʤʠ.                            

ʅʘ ʢʦʞʥʦʤʫ ʝʪʘʧʽ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʜʽʘʛʥʦʩʪʠʢʠ ʟʥʘʯʫʱʠʤ ʬʘʢʪʦʨʦʤ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʽ ʧʨʠʡʥʷʪʠʭ ʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ ʻ ʚʠʙʽʨ ʽ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʜʝʢʚʘʪʥʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ. ʄʝʪʦʜʠ ʧʦʙʫʜʦʚʠ ʪʘ 

ʜʦʩʣʽʜʞʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ 

ʨʦʙʦʪʘʭ ʚ ʛʘʣʫʟʽ ʢʽʙʝʨʥʝʪʠʢʠ ʚʽʪʯʠʟʥʷʥʠʭ ʽ ʟʘʨʫʙʽʞʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ. 
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ɺʽʜʟʥʘʯʠʤʦ, ʱʦ ʧʨʠ ʩʠʥʪʝʟʽ ʽ ʘʥʘʣʽʟʽ ʝʣʝʤʝʥʪʽʚ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ 

ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ, ʪʝʦʨʽʷ ʥʝʯʽʪʢʠʭ ʤʥʦʞʠʥ ʪʘ 

ʤʝʪʦʜʠ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ.  

ʈʝʘʣʽʟʦʚʘʥʽ ʚ ʨʦʙʦʪʽ ʤʝʪʦʜʠ ʽ ʘʣʛʦʨʠʪʤʠ ʤ'ʷʢʦʛʦ ʜʝʢʦʜʫʚʘʥʥʷ ʩʠʛʥʘʣʽʚ ʽ 

ʧʦʚʽʜʦʤʣʝʥʴ ʥʘ ʦʩʥʦʚʽ ʢʦʤʙʽʥʫʚʘʥʥʷ ʜʚʽʡʢʦʚʽʡ, ʙʘʛʘʪʦʟʥʘʯʥʦʾ ʽ ʥʝʯʽʪʢʦʾ 

ʣʦʛʽʢʠ ʜʘʶʪʴ ʜʣʷ ʧʝʚʥʠʭ ʧʦʻʜʥʘʥʴ ʨʝʘʣʴʥʠʭ ʧʝʨʝʰʢʦʜ ʢʨʘʱʽ ʧʦʢʘʟʥʠʢʠ 

ʜʦʩʪʦʚʽʨʥʦʩʪʽ, ʥʽʞ ʪʨʘʜʠʮʽʡʥʽ. 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʈʆɿɼɯʃ 2 

ʄɽʊʆɼʀʂʀ ɸʅɸʃɯɿʋ ʊɸ ʂɯʃʔʂɯʉʅʆɰ ʆʎɯʅʂʀ ʈɽɿʋʃʔʊɸʊɯɺ 

ɼɯɸɻʅʆʉʊʋɺɸʅʅʗ ʂʆʄʇôʖʊɽʈʅʀʍ ʉʀʉʊɽʄ 

 

2.1 Cʧʦʩʦʙʠ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʠʭ ʦʮʽʥʦʢ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʦʚʦʛʦ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

 

ʋ ʨʝʟʫʣʴʪʘʪʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʜʫʨ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʩʬʦʨʤʫʚʘʪʠ 

ʽʥʪʝʛʨʘʣʴʥʽ (ʧʽʜʩʫʤʢʦʚʽ) ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʝʣʝʤʝʥʪʽʚ ʽ ʧʨʠʩʪʨʦʾʚ 

ʢʦʤʧôʶʪʝʨʥʦʾ ʤʝʨʝʞʽ. ɼʘʥʘ ʧʨʦʙʣʝʤʘ ʟʚʘʞʫʻʪʴʩʷ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ, ʟʦʢʨʝʤʘ: 
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- ʫ ʨʘʤʢʘʭ ʧʝʚʥʦʛʦ ʝʪʘʧʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ: ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʩʪʽʚ 

ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ ʚʠʢʦʥʘʥʥʷ ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ (ɽʌ), 

ʘ ʧʦ ʥʠʭ - ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ ʚʠʢʦʥʘʥʥʷ ʛʨʫʧ ʬʫʥʢʮʽʡ (ɻʌ) ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʧʽʜʩʠʩʪʝʤ (ʇʉ) ʽ ʚʠʜʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ (ɺɿ); 

- ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʩʽʭ ʝʪʘʧʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ: ʧʦ ʦʮʽʥʢʘʭ ɺɿ 

ʧʦʪʨʽʙʥʦ ʚʠʟʥʘʯʠʪʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʞʥʦʛʦ 

ʝʣʝʤʝʥʪʘ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ. 

ʎʝ ʜʦʟʚʦʣʷʻ ʛʦʚʦʨʠʪʠ ʧʨʦ ʪʝ, ʱʦ ʧʨʦʙʣʝʤʘ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʠʭ 

ʦʮʽʥʦʢ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʦʮʽʥʶʚʘʥʥʷ  ̒ʚʘʞʣʠʚʦʶ ʡ ʘʢʪʫʘʣʴʥʦʶ, ʪʦʤʫ ʚʠʤʘʛʘʻ 

ʧʨʦʨʦʙʣʝʥʥʷ ʧʽʜʭʦʜʽʚ ʜʦ ʾʾ ʨʦʟʚ'ʷʟʢʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʧʝʮʠʬʽʢʠ ʨʽʚʥʷ 

ʨʦʟʚ'ʷʟʫʚʘʥʠʭ ʟʘʚʜʘʥʴ. ʅʠʞʯʝ ʧʨʦʧʦʥʫʻʪʴʩʷ ʢʣʘʩʠʬʽʢʘʮʽʷ ʩʧʦʩʦʙʽʚ 

ʨʦʟʨʘʭʫʥʢʽʚ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ: 

ʘʣʛʝʙʨʘʾʯʥʦʤʫ, ʢʽʣʴʢʽʩʥʦʤʫ, ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʽ ʷʢʽʩʥʦʤʫ (ʤʘʣʶʥʦʢ 2.1). 

ɸʣʛʝʙʨʘʾʯʥʠʡ ʢʨʠʪʝʨʽʡ ʦʮʽʥʶʚʘʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʤʝʪʦʜʽ ʟʛʦʨʪʢʠ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʨʦʟʛʣʷʜʘʪʠ ʡʦʛʦ ʫ ʬʦʨʤʘʪʽ ʥ̔ʪʝʛʨʦ-ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ 

ʢʨʠʪʝʨʽʶ (ɯɼʂ) [67]. ʁʦʛʦ ʨʽʟʥʦʚʠʜʘʤʠ :̒ ʘʜʠʪʠʚʥʠʡ ʽʥʪʝʛʨʦ- 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʡ ʢʨʠʪʝʨʽʡ ʦʮʽʥʶʚʘʥʥʷ (ɸɯɼʂʆ); ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʠʡ ʽʥʪʝʛʨʦ-

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʡ ʢʨʠʪʝʨʽʡ ʦʮʽʥʶʚʘʥʥʷ (ʄɯɼʂʆ); ʢʦʤʙʽʥʦʚʘʥʠʡ ( ʘʜʠʪʠʚʥʦ-

ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʠʡ) ʽʥʪʝʛʨʦ-ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʡ ʢʨʠʪʝʨʽʡ ʦʮʽʥʶʚʘʥʥʷ (ʂɯɼʂʆ). 
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ʈʠʩ. 2.1 - ʂʣʘʩʠʬʽʢʘʮʽʷ ʩʧʦʩʦʙʽʚ ʨʦʟʨʘʭʫʥʢʽʚ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ 

 

ʅʘʡʙʽʣʴʰ ʧʨʦʩʪʠʤ ʽ ʘʧʨʦʙʦʚʘʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʨʦʟʚ'ʷʟʢʫ ʧʦʜʽʙʥʦʛʦ 

ʪʠʧʫ ʟʘʚʜʘʥʴ  ̒ ʘʜʠʪʠʚʥʳʡ ʽʥʪʝʛʨʦ-ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʡ ʢʨʠʪʝʨʽʡ ʦʮʽʥʶʚʘʥʥʷ 

(ɸɯɼʂʆ). ɺʽʥ ʤʦʞʝ ʙʫʪʠ ʦʙʯʠʩʣʝʥʠʡ ʷʢ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ (ʛʘʨʤʦʥʽʡʥʝ), 

ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ (ʛʘʨʤʦʥʽʡʥʝ) ʟʚʘʞʝʥʝ. 

ʄʫʣʴʪʠʧʣʽʢʘʪʠʚʥʠʡ ʽʥʪʝʛʨʦ-ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʡ ʢʨʠʪʝʨʽʡ ʦʮʽʥʶʚʘʥʥʷ 

(ʄɯɼʂʆ) ʟʥʘʭʦʜʠʪʴʩʷ ʷʢ ʩʝʨʝʜʥʻ ʛʝʦʤʝʪʨʠʯʥʝ ʘʙʦ ʩʝʨʝʜʥʻ ʛʝʦʤʝʪʨʠʯʥʝ 

ʟʚʘʞʝʥʝ. 

ɯʥʰʽ ʩʧʦʩʦʙʠ ʦʙʯʠʩʣʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ 

ʢʽʣʴʢʽʩʥʠʭ ʢʨʠʪʝʨʽʾʚ, ʥʘʧʨʠʢʣʘʜ, ʤʝʜʽʘʥʘ (ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʠʥʠ ʨʷʜʫ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʦʮʽʥʦʢ, ʨʦʟʤʽʱʝʥʠʭ ʫ ʧʦʨʷʜʢʫ ʟʨʦʩʪʘʥʥʷ), ʤʦʜʘ 

(ʜʠʬʝʨʝʥʮʽʘʣʴʥʘ ʦʮʽʥʢʘ, ʱʦ ʥʘʡʙʽʣʴʰ ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ). 

ʆʜʥʘʢ ʽʩʪʦʪʥʠʤ ʥʝʜʦʣʽʢʦʤ ʘʣʛʝʙʨʘʾʯʥʠʭ ʽ ʢʽʣʴʢʽʩʥʠʭ ʢʨʠʪʝʨʽʾʚ  ̒

ʤʦʞʣʠʚʽʩʪʴ ʢʦʤʧʝʥʩʘʮʽʾ (ʚʽʜʙʠʚʘʥʥʷ) ʦʜʥʠʭ ʦʮʽʥʦʢ ʽʥʰʠʤʠ (ʥʘʧʨʠʢʣʘʜ, 

ʚʠʩʦʢʠʭ ʥʠʟʴʢʠʤʠ ʡ ʥʘʚʧʘʢʠ). ʇʨʠ ʮʴʦʤʫ ʫʩʝʨʝʜʥʝʥʠʡ ʧʽʜʩʫʤʢʦʚʠʡ 

ʨʝʟʫʣʴʪʘʪ (ʽʥʪʝʛʨʘʣʴʥʘ ʦʮʽʥʢʘ) ʥʝ ʚʽʜʦʙʨʘʞʘʻ ʜʽʡʩʥʠʡ ʨʦʟʧʦʜʽʣ ʩʢʣʘʜʦʚʠʭ 

(ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʦʮʽʥʦʢ). 
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ʇʨʦʙʣʝʤʫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʯʘʩʪʢʦʚʦ ʨʦʟʚ'ʷʟʫʚʘʪʠ, ʥʘʧʨʠʢʣʘʜ, ʫ ʪʘʢʠʡ 

ʩʧʦʩʽʙ: 

- ʜʦʙʦʨʦʤ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʦʮʽʥʦʢ (ʥʘʧʨʠʢʣʘʜ, 

ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʢʨʠʪʪʷ ʪʝʩʪʦʤ ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ ( ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʫ 

ʨʦʙʦʪʽ ʩʧʦʩʽʙ, ʧʦʙʫʜʦʚʘʥʠʡ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʌʽʰʙʝʨʥʘ) ʟʘʣʝʞʥʦ ʚʽʜ 

ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʨʫʜʦʤʽʩʪʢʦʩʪʽ, ʩʢʣʘʜʥʦʩʪʽ ʘʙʦ ʟʥʘʯʠʤʦʩʪʽ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʪʝʩʪʫ ʡ ʪ.ʧ.); 

- ʧʦʙʫʜʦʚʦʶ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʢʨʠʪʝʨʽʶ ʰʣʷʭʦʤ ʫʚʝʜʝʥʥʷ 

ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʦʩʪʽ ʚ ʘʜʠʪʠʚʥʠʡ ʢʨʠʪʝʨʽʡ, ʪʦʙʪʦ ʧʨʠʧʫʩʪʠʤʠʭ ʛʨʘʥʠʯʥʠʭ 

ʟʥʘʯʝʥʴ; 

- ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʝʷʢʠʭ ʧʦʣʦʞʝʥʴ çʢʣʘʩʠʯʥʦʾè ʤʝʪʨʦʣʦʛʽʾ; 

- ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʤʽʨʽʚ (ʘʥʘʣʽʟ ʜʘʥʠʭ, 

ʨʦʟʨʘʭʫʥʢʠ ʜʦʜʘʪʢʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʥʘʧʨʠʢʣʘʜ, ʜʠʩʧʝʨʩʽʾ) ʽ ʪ.ʧ. 

ɯʥʰʠʤ ʥʘʧʨʷʤʢʦʤ  ̒ ʧʝʨʝʭʽʜ ʜʦ ʥʝʘʣʛʝʙʨʘʾʯʥʠʭ ʩʧʦʩʦʙʽʚ ʨʦʟʚ'ʷʟʢʫ 

ʧʦʩʪʘʚʣʝʥʦʛʦ ʟʘʚʜʘʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʟʘ ʨʘʭʫʥʦʢ ʫʩʢʣʘʜʥʝʥʥʷ ʧʨʦʮʝʜʫʨʠ 

ʦʙʨʦʙʢʠ ʡ ʜʝʰʠʬʨʘʮʽʾ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʦʜʠʥ ʟ ʥʘʩʪʫʧʥʠʭ ʬʦʨʤʘʣʴʥʠʭ ʘʧʘʨʘʪʽʚ: 

- ʪʝʦʨʽʷ ʧʨʠʡʥʷʪʪʷ ʨʦʟʚ'ʷʟʢʽʚ [47]; 

- ʤʘʪʝʤʘʪʠʯʥʘ ʣʦʛʽʢʘ [80]; 

- ʪʝʦʨʽʷ ʥʝʯʽʪʢʦʛʦ ʚʠʚʦʜʫ [77]; 

- ʪʝʦʨʽʷ ʥʝʡʨʦʥʥʠʭ ʤʝʨʝʞ ʽ ʪ.ʧ. 

ɯʤʦʚʽʨʥʽʩʥʠʡ ʢʨʠʪʝʨʽʡ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʠʡ ʯʝʨʝʟ ʚʠʟʥʘʯʝʥʥʷ 

ʽʤʦʚʽʨʥʽʩʥʠʭ ʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʤʘʪʝʤʘʪʠʯʥʝ ʦʯʽʢʫʚʘʥʥʷ, ʜʠʩʧʝʨʩʽʷ ʽ 

ʪ.ʜ.); ʘ ʪʘʢʦʞ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʥʷʪʴ ʝʥʪʨʦʧʽʾ ʡ ʥʝʛʝʥʪʨʦʧʽʾ. 

ʗʢʽʩʥʠʡ ʢʨʠʪʝʨʽʡ ʜʦʟʚʦʣʷʻ ʚʠʥʝʩʪʠ ʨʽʰʝʥʥʷ ʥʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʩʢʣʘʜʦʚʠʭ ʚʨʫʯʥʫ (ʝʢʩʧʝʨʪʥʠʡ); ʥʘ ʙʘʟʽ ʧʨʦʜʫʢʪʠʚʥʠʭ 

ʧʨʘʚʠʣ ʽ ʤʝʪʦʜʽʚ ʥʝʯʽʪʢʦʛʦ ʚʠʚʦʜʫ; ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʜʝʪʝʨʤʽʥʦʚʘʥʦʾ ʣʦʛʽʢʠ; ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ ʪʝʦʨʽʾ ʧʨʠʡʥʷʪʪʷ ʨʦʟʚ'ʷʟʢʽʚ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʢʦʤʧʝʥʩʘʮʽʷ ʚʽʜʩʫʪʥʷ, ʘʣʝ ʻ ʧʨʠʩʫʪʥʽʤ ʩʫʙ'ʻʢʪʠʚʽʟʤ ʝʢʩʧʝʨʪʘ (ʘʙʦ ʦʙʨʘʥʦʛʦ 

ʤʝʪʦʜʫ). 
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ʅʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʦʮʽʥʶʚʘʥʥʷ ʚʠʥʠʢʘʶʪʴ ʨʽʟʥʽ ʚʠʤʦʛʠ ʜʦ ʪʦʯʥʦʩʪʽ 

ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ, ʪʦʤʫ ʝʬʝʢʪʠʚʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʧʽʜʭʦʜʽʚ. ʊʘʢ, 

ʥʘʧʨʠʢʣʘʜ, ʥʘ ʝʪʘʧʽ ʧʨʦʤʽʞʥʦʛʦ ʢʦʥʪʨʦʣʶ ʮʽʣʢʦʤ ʜʦʩʪʘʪʥʴʦ ʫʩʝʨʝʜʥʝʥʦʛʦ 

(ʘʙʦ ʟʚʘʞʝʥʦʛʦ) ʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ (ɸɯɼʂʆ), ʘ ʜʣʷ 

ʧʽʜʩʫʤʢʦʚʦʛʦ ʢʦʥʪʨʦʣʶ ʙʘʞʘʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʽʣʴʰ ʪʦʯʥʠʭ ʤʝʪʦʜʽʚ, ʱʦ ʡ 

ʜʝʪʘʣʽʟʫʶʪʴ, ʦʮʽʥʶʚʘʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʟʥʘʯʝʥʠʭ ʧʽʜʭʦʜʽʚ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʩʬʦʨʤʫʚʘʪʠ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤ 

ʢʝʨʫʚʘʥʥʷ ʧʨʠ ʨʦʟʚ'ʷʟʢʫ ʨʽʟʥʠʭ ʟʘʚʜʘʥʴ ʢʦʥʪʨʦʣʶ ʡ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ (ʦʙ'ʻʢʪʠʚʥʦʩʪʽ, ʚʘʣʽʜʥʦʩʪʽ, ʘʜʝʢʚʘʪʥʦʩʪʽ) 

ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʥʷ ʧʨʦ ʽʥʪʝʛʨʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʝʣʝʤʝʥʪʘ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʝʨʝʞʽ ʯʝʨʝʟ ʦʮʽʥʢʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʠʜʽʚ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʾʭ ʧʽʜʩʠʩʪʝʤ, ʧʦʙʫʜʦʚʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʦʙʤʽʨʶʚʘʥʠʭ ʽ 

ʨʦʟʨʘʭʦʚʘʥʠʭ ʦʮʽʥʦʢ ʩʪʫʧʝʥʽʚ ʚʠʢʦʥʘʥʥʷ ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ ʽ ʛʨʫʧ 

ʬʫʥʢʮʽʡ, ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ: 

1. ɼʣʷ ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ ʚʠʢʦʥʘʥʥʷ ʝʣʝʤʝʥʪʘʨʥʦʾ ʬʫʥʢʮʽʾ: 

- ʙʘʛʘʪʦʨʘʟʦʚʽ ʚʠʤʽʨʠ (ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʪʝʩʪʽʚ; ʫʩʢʣʘʜʥʝʥʥʷ ʪʝʩʪʽʚ, 

ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʧʦʢʨʠʪʪʷ ʪʝʩʪʘʤʠ ɽʌ ï ʜʣʷ ʟʥʠʞʝʥʥʷ 

ʚʠʧʘʜʢʦʚʦʾ ʩʢʣʘʜʦʚʦʾ ʧʦʭʠʙʦʢ); 

- ʜʦʙʽʨ ʙʝʟʫʤʦʚʥʠʭ ʽ ʫʤʦʚʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ; 

- ʧʨʦʝʢʪʫʚʘʥʥʷ ʢʦʥʪʨʦʣʝʧʨʠʛʦʜʥʦʾ ʩʪʨʫʢʪʫʨʠ ʦʙ'ʻʢʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ; 

- ʝʬʝʢʪʠʚʥʽ ʤʝʪʦʜʠ ʜʝʰʠʬʨʘʮʽʾ (ʜʝʢʦʤʧʦʟʠʮʽʷ ʩʢʣʘʜʥʠʭ ʪʝʩʪʽʚ ʥʘ ʧʨʦʩʪʽ; 

ʜʝʢʦʤʧʦʟʠʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʝʘʣʽʟʘʮʽʾ ʩʢʣʘʜʥʦʛʦ ʪʝʩʪʫ ʧʦ ʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ɽʌ ʽ 

ʪ.ʧ.); 

- ʙʘʛʘʪʦʨʽʚʥʝʚʽ ʰʢʘʣʠ; 

- ʘʣʛʦʨʠʪʤʠ ʜʝʪʝʨʤʽʥʦʚʘʥʦʾ ʣʦʛʽʢʠ; 

- ʘʣʛʦʨʠʪʤʠ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ. 

2. ɼʣʷ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʦʙ'ʻʢʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʯʝʨʝʟ 

ʩʢʣʘʜʦʚʽ ʡʦʛʦ ʚʠʜʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʾʭ ʫʤʽʩʪ: 

- ʙʘʛʘʪʦʨʽʚʥʝʚʽ ʰʢʘʣʠ; 

- ʘʣʛʦʨʠʪʤʠ ʜʝʪʝʨʤʽʥʦʚʘʥʦʾ ʡ/ʘʙʦ ʥʝʯʽʪʢʦʾ ʣʦʛʽʢʠ; 
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- ʤʝʪʦʜʠ ʜʝʰʠʬʨʘʮʽʾ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦ ʚʠʷʚʠʪʠ ʦʙ'ʻʢʪ, 

ʧʨʝʜʤʝʪ ʽ ʽʥʜʠʢʘʪʦʨ ʢʦʥʪʨʦʣʶ; 

- ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʷʤʠʭ ʽ ʥʝʧʨʷʤʠʭ ʚʠʤʽʨʽʚ (ʥʘʧʨʠʢʣʘʜ, ʜʣʷ 

ʨʽʟʥʦʛʦ ʚʠʜʫ ʛʨʫʧ ʬʫʥʢʮʽʡ). 

 

2.2 ɺʠʙʽʨ ʢʨʠʪʝʨʽʶ ʬʦʨʤʫʚʘʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ ʩʪʘʥʫ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ 

 

ɼ̔ ʘʛʥʦʩʪʫʚʘʥʥʷ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʙʘʛʘʪʦʨʽʚʥʝʚʦʶ ʙʘʛʘʪʦʝʪʘʧʥʦʶ 

ʧʨʦʮʝʜʫʨʦʶ, ʦʜʥʽʻʶ ʽʟ ʮʽʣʝʡ ʷʢʦʾ ʻ ʬʦʨʤʫʚʘʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʾ (ʢʦʤʧʣʝʢʩʥʦʾ, 

ʧʽʜʩʫʤʢʦʚʦʾ) ʦʮʽʥʢʠ ʩʪʘʥʫ ʝʣʝʤʝʥʪʘ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʩʽʻʾ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ. ʆʜʥʘʢ ʥʝ 

ʟʘʚʞʜʠ ʽʥʪʝʛʨʘʣʴʥʘ ʦʮʽʥʢʘ ʧʦʚʥʽʩʪʶ ʟʘʙʝʟʧʝʯʫʻ ʚʩʽ ʧʦʪʨʝʙʠ ʚ ʢʦʥʪʨʦʣʽ. ʊʘʢ, 

ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʧʨʦʤʽʞʥʦʛʦ ʢʦʥʪʨʦʣʶ ʡ ʢʝʨʫʚʘʥʥʷ ʢʦʨʠʛʫʚʘʣʴʥʠʤʠ ʟʘʭʦʜʘʤʠ 

ʚʘʞʣʠʚʦ ʦʜʝʨʞʘʪʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʽ ʦʮʽʥʢʠ (ʥʘʧʨʠʢʣʘʜ, ʧʦ ʚʠʜʫ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʧʽʜʩʠʩʪʝʤʽ, ʛʨʫʧʽ ʬʫʥʢʮʽʡ ʘʙʦ ʝʣʝʤʝʥʪʘʨʥʦʾ ʬʫʥʢʮʽʾ). ʎʝ ʚʽʜʧʦʚʽʜʘʻ 

ʛʦʣʦʚʥʦʤʫ ʧʨʠʥʮʠʧʫ ï ʥʝ ʧʨʦʩʪʦ ʧʨʦʢʦʥʪʨʦʣʶʚʘʪʠ, ʘ ʚʠʟʥʘʯʠʪʠ çʩʣʘʙʢʽ 

ʤʽʩʮʷè ʫ ʨʽʟʥʠʭ ʚʠʜʘʭ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ, ʱʦ 

ʟʥʠʞʫʶʪʴ ʷʢʽʩʪʴ ʨʦʟʚ'ʷʟʢʫ ʧʨʦʬʽʣʴʥʠʭ ʟʘʚʜʘʥʴ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʟʘʟʥʘʯʝʥʦʛʦ 

ʧʨʠʥʮʠʧʫ ʩʣʽʜ ʦʨʛʘʥʽʟʫʚʘʪʠ ʽʪʝʨʘʪʠʚʥʫ ʧʨʦʮʝʜʫʨʫ ʧʨʦʮʝʩʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʤʽʞʥʠʡ ʢʦʥʪʨʦʣʴ ʧʦʜʘʻ ʜʝʪʘʣʽʟʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʶ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʢʦʨʠʛʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ (ʜʦʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʘʙʦ ʪʝʭʥʽʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʟʤʽʥʘ ʢʦʥʬʽʛʫʨʘʮʽʾ ʡ ʥʘʣʘʰʪʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ, ʧʽʜʚʠʱʝʥʥʷ 

ʢʚʘʣʽʬʽʢʘʮʽʾ ʪʝʭʥʽʯʥʦʛʦ ʧʝʨʩʦʥʘʣʫ ʡ ʪ.ʧ.), ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʠʚʦʜʠʪʴ (ʘʙʦ 

ʧʦʚʠʥʥʝ ʧʨʠʚʦʜʠʪʠ) ʜʦ ʧʦʣʽʧʰʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʽ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʝʨʦʚʘʥʠʭ ʦʙ'ʻʢʪʽʚ. 

ʆʯʝʚʠʜʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʡ ʽʥʪʝʛʨʘʣʴʥʠʭ, ʽ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʦʮʽʥʦʢ 

ʟʚʦʜʠʪʴʩʷ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʚʝʜʝʥʥʷ ʽʥʪʝʛʨʦ-ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʩʧʦʩʦʙʫ 

ʦʮʽʥʶʚʘʥʥʷ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʤʦʜʝʣʽ. ʊʘʢʦʞ 

ʥʠʞʯʝ ʙʫʜʫʪʴ ʚʠʟʥʘʯʝʥʽ ʚʠʤʦʛʠ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʰʢʘʣ ʜʣʷ ʦʮʽʥʢʠ 
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ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʚ ʽʥʪʝʛʨʘʣʴʥʽʡ 

ʦʮʽʥʮʽ ʙʽʣʴʰ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ. 

ʆʙʨʘʥʠʡ ʢʨʠʪʝʨʽʡ ʦʮʽʥʢʠ ʧʦʚʠʥʝʥ ʟʘʜʦʚʦʣʴʥʷʪʠ ʥʘʩʪʫʧʥʠʤ ʦʩʥʦʚʥʠʤ 

ʚʠʤʦʛʘʤ: 

- ʤʦʞʣʠʚʽʩʪʶ ʨʝʘʣʽʟʘʮʽʾ ʩʫʧʝʨʧʦʟʠʮʽʾ ʦʮʽʥʦʢ ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ʽʻʨʘʨʭʽʾ; 

- ʥʠʟʴʢʦʶ ʦʙʯʠʩʣʶʚʘʣʴʥʦʶ ʩʢʣʘʜʥʽʩʪʶ ʘʣʛʦʨʠʪʤʫ ʨʝʘʣʽʟʘʮʽʾ. 

ɼʣʷ ʨʦʟʚ'ʷʟʘʥʥʷ ʟʘʟʥʘʯʝʥʦʛʦ ʚʠʱʝ ʢʣʘʩʫ ʟʘʚʜʘʥʴ ʫ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ 

ʧʫʙʣʽʢʘʮʽʷʭ ʦʙʛʦʚʦʨʶʶʪʴʩʷ ʨʽʟʥʽ ʢʨʠʪʝʨʽʾ, ʟʦʢʨʝʤʘ, ʣʽʥʽʡʥʠʡ (ʘʜʠʪʠʚʥʠʡ), 

ʥʝʣʽʥʽʡʥʠʡ (ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʠʡ) ʽ ʢʦʤʧʣʝʢʩʥʠʡ ʥʝʣʽʥʽʡʥʠʡ (ʟʤʽʰʘʥʠʡ) 

ʢʨʠʪʝʨʽʾ [22]. ʆʩʪʘʥʥʽʡ ʢʨʠʪʝʨʽʡ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʷʢ ʩʫʤʘ ʜʦʙʫʪʢʽʚ 

ʘʙʦ ʷʢ ʜʦʙʫʪʦʢ ʩʫʤ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʦʮʽʥʦʢ. ʅʝʣʽʥʽʡʥʠʡ ʢʨʠʪʝʨʽʡ ʚʠʤʘʛʘʻ 

ʦʙʦʚ'ʷʟʢʦʚʦʛʦ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦ ʚʩʽʭ 

ʩʢʣʘʜʦʚʠʭ, ʱʦ ʥʝ ʟʘʚʞʜʠ ʙʫʚʘʻ ʧʨʠʡʥʷʪʥʦ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʢʦʥʪʨʦʣʶ ʥʘ 

ʧʨʦʤʽʞʥʠʭ ʝʪʘʧʘʭ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. ɿʤʽʰʘʥʠʡ ʢʨʠʪʝʨʽʡ ʚʠʤʘʛʘʻ ʚʠʢʦʥʘʥʥʷ 

ʟʘʟʥʘʯʝʥʦʛʦ ʫʤʦʚʠ ʚ ʛʘʣʫʟʽ ʦʮʽʥʦʢ, ʱʦ ʪʝʞ ʫʩʢʣʘʜʥʶʻ ʡ ʫʪʨʫʜʥʷʻ ʡʦʛʦ 

ʨʝʘʣʽʟʘʮʽʶ. ʊʦʤʫ ʥʘʚʝʜʝʥʠʤ ʚʠʱʝ ʚʠʤʦʛʘʤ ʟʘʜʦʚʦʣʴʥʷʻ ʣʽʥʽʡʥʠʡ ʢʨʠʪʝʨʽʡ. 

ɼʦʜʘʪʢʦʚʠʤ ʘʨʛʫʤʝʥʪʦʤ ʥʘ ʢʦʨʠʩʪʴ ʪʘʢʦʛʦ ʚʠʙʦʨʫ ʻ ʽʩʪʦʪʥʠʡ ʥʝʜʦʣʽʢ 

ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʠʭ ʨʦʙʽʪ, ʧʨʠʩʚʷʯʝʥʠʭ ʧʦʨʽʚʥʷʣʴʥʦʤʫ ʘʥʘʣʽʟʫ ʣʽʥʽʡʥʠʭ ʽ 

ʥʝʣʽʥʽʡʥʠʭ ʢʨʠʪʝʨʽʾʚ, ʫ ʷʢʠʭ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʥʠʭ ʚʠʟʥʘʯʘʣʘʩʷ ʙ ʦʙʣʘʩʪʽ ʡ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʾʭ ʜʦʮʽʣʴʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʊʦʤʫ ʜʘʣʽ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʣʽʥʽʡʥʠʡ 

(ʘʜʠʪʠʚʥʠʡ) ʽʥʪʝʛʨʦ-ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʡ ʢʨʠʪʝʨʽʡ ʦʮʽʥʶʚʘʥʥʷ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʤʦʜʝʣʽ ʝʣʝʤʝʥʪʘ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ. 

ʇʨʦʤʽʞʥʘ ʽʥʪʝʛʨʘʣʴʥʘ (ʩʢʣʘʜʦʚʘ) ʣʽʥʽʡʥʘ ʦʮʽʥʢʘ 1-ʛʦ ʨʽʚʥʷ ʬʦʨʤʫʻʪʴʩʷ 

ʟ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʦʮʽʥʦʢ -̔ʛʦ ʨʽʚʥʷ ʡ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʣʽʥʽʡʥʽʡ 

ʬʦʨʤʽ (ʥʘʧʨʠʢʣʘʜ, ʦʙʯʠʩʣʝʥʥʷ çʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷè). ʂʽʣʴʢʽʩʪʴ ʨʽʚʥʽʚ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʦʟʤʽʨʥʽʩʪʶ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʤʦʜʝʣʽ (ʜʣʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʚ 

ʨʦʙʦʪʽ ʚʘʨʽʘʥʪʘ ʢʽʣʴʢʽʩʪʴ ʨʽʚʥʽʚ ʨʽʚʥʦ 5: ʝʣʝʤʝʥʪ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ - ʚʠʜʠ 

ʟʘʙʝʟʧʝʯʝʥʥʷ - ʧʽʜʩʠʩʪʝʤʠ ʚʠʜʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ - ʛʨʫʧʠ ʬʫʥʢʮʽʡ - ʝʣʝʤʝʥʪʘʨʥʽ 

ʬʫʥʢʮʽʾ, ʦʙʫʤʦʚʣʝʥʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʩʪʦʚʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ). ɯʥʪʝʛʨʘʣʴʥʘ 
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ʦʮʽʥʢʘ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʽʚʥʷ (1-4) ʻ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʶ ʦʮʽʥʢʦʶ ʜʣʷ ʥʘʩʪʫʧʥʦʛʦ 

ʨʽʚʥʷ (2-5) ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʽʻʨʘʨʭʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʤʦʜʝʣʽ. 

ɺʠʟʥʘʯʠʤʦ ʚʠʤʦʛʠ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʰʢʘʣ ʜʣʷ ʦʮʽʥʢʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʜʦʟʚʦʣʷʪʴ ʾʭ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʽʥʪʝʛʨʘʣʴʥʽʡ ʦʮʽʥʮʽ ʙʽʣʴʰ 

ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ. ɺʠʜʽʣʠʤʦ ʜʚʘ ʦʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ, ʨʦʟʚ'ʷʟʫʚʘʥʽ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ 

ʡ ʟʘʩʪʦʩʫʚʘʥʥʽ ʽʥʪʝʛʨʦ-ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʦʮʽʥʦʢ: 

1. ʈʦʟʨʘʭʫʥʢʠ ʽʥʪʝʛʨʘʣʴʥʠʭ ʦʮʽʥʦʢ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʽʚʥʷ ʜʣʷ ʘʥʘʣʽʟʫ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ. 

2. ʂʝʨʫʚʘʥʥʷ ʷʢʽʩʪʶ ʟʘʜʘʥʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʚ ʮʽʣʦʤʫ. 

ɼʣʷ ʨʦʟʚ'ʷʟʢʫ ʧʝʨʰʦʛʦ ʟʘʚʜʘʥʥʷ ʰʢʘʣʠ ʚʠʙʠʨʘʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʚʠʤʦʛ ʦʨʛʘʥʽʟʘʮʽʾ, ʱʦ ʝʢʩʧʣʫʘʪʫʻ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʽʥʥʷ, ʩʬʦʨʤʫʣʴʦʚʘʥʠʤʠ ʥʘ 

ʦʩʥʦʚʽ ʥʦʨʤʘʪʠʚʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ (ʨʝʢʦʤʝʥʜʘʮʽʾ ʤʽʞʥʘʨʦʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ 

ITU-T, IEEE ʽ ʪ.ʜ.). ʇʨʠ ʚʠʙʦʨʽ ʯʠʩʣʘ ʨʽʚʥʽʚ ʰʢʘʣʠ ʥʝʦʙʭʽʜʥʦ ʨʦʟʚ'ʷʟʘʪʠ 

ʥʘʩʪʫʧʥʽ ʧʨʠʚʘʪʥʽ ʟʘʚʜʘʥʥʷ: 

ʘ) ʩʬʦʨʤʫʣʶʚʘʪʠ ʧʨʘʚʠʣʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʢʦʞʥʦʛʦ ʨʽʚʥʷ ʰʢʘʣʠ 

ʦʙʩʷʛʫ ʚʠʢʦʥʘʥʠʭ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʝʨʝʚʽʨʦʢ (ʢʦʤʧʦʥʝʥʪʽʚ ʪʝʩʪʫ) ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʣʝʞʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʚʘʞʣʠʚʦʩʪʽ ʡ ʟʥʘʯʝʥʴ ʨʽʚʥʽʚ ʰʢʘʣʠ; 

ʙ) ʟʽʩʪʘʚʠʪʠ ʮʝʡ ʨʽʚʝʥʴ ʽʟ ʚʽʜʧʦʚʽʜʥʦʶ ʦʮʽʥʢʦʶ, ʪʦʙʪʦ ʨʦʟʨʦʙʠʪʠ 

ʜʝʩʢʨʠʧʪʦʨ ɽʌ ʷʢ ʧʦʢʘʞʯʠʢ ʜʽʡ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʧʦʯʘʪʠ ʬʘʭʽʚʮʝʚʽ-ʜʽʘʛʥʦʩʪʦʚʽ 

ʧʦ ʚʽʜʦʤʽʡ ʦʮʽʥʮʽ. 

ɼʣʷ ʨʦʟʚ'ʷʟʢʫ ʜʨʫʛʦʛʦ ʟʘʚʜʘʥʥʷ ʚʘʞʣʠʚʽ ʥʝ ʪʽʣʴʢʠ ʩʘʤʽ ʦʮʽʥʢʠ, ʘʣʝ ʡ 

ʩʬʦʨʤʦʚʘʥʽ ʥʘ ʾʭʥʽʡ ʧʽʜʩʪʘʚʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʢʦʨʝʢʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʦʙ'ʻʢʪʽʚ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʚ ʨʘʤʢʘʭ ʧʨʦʮʝʜʫʨʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʤʦʞʫʪʴ 

ʙʫʪʠ ʧʨʠʟʥʘʯʝʥʽ ʩʚʦʾ ʚʣʘʩʥʽ ʰʢʘʣʠ, ʚʠʤʦʛʠ ʜʦ ʨʽʚʥʽʚ ʽ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ 

ʚʘʞʣʠʚʦʩʪʽ, ʟʘʜʘʥʽ ʛʨʘʥʠʯʥʽ ʟʥʘʯʝʥʥʷ, ʱʦʙ ʟʛʦʜʦʤ ʧʦ ʘʥʘʣʽʟʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʢʦʥʪʨʦʣʶ ʧʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢ ʽ ʩʬʦʨʤʫʚʘʪʠ ʟʤʽʩʪ ʢʦʨʠʛʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ. ʇʨʠ 

ʮʴʦʤʫ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʪʘʢʠʭ ʟʘʚʜʘʥʴ ʧʦʪʨʽʙʝʥ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ, ʨʝʘʣʽʟʦʚʘʥʠʡ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ 
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ʚʽʜʩʫʪʥʷ ʤʝʪʦʜʦʣʦʛʽʷ ʨʦʟʨʦʙʢʠ ʧʦʜʽʙʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʝʢʩʧʝʨʪʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. 

ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʽʥʪʝʛʨʦ-ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʢʨʠʪʝʨʽʶ ʦʮʽʥʢʠ ʥʝʦʙʭʽʜʥʦ 

ʩʬʦʨʤʫʣʶʚʘʪʠ ʧʝʚʥʽ ʚʠʤʦʛʠ ʜʦ ʰʢʘʣʠ: 

- ʨʦʟʤʽʨʥʽʩʪʴ ʰʢʘʣʠ (ʤʽʥʽʤʘʣʴʥʝ ʡ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʦʮʽʥʦʢ); 

- ʜʦʧʫʩʪʠʤʽʩʪʴ ʨʦʟʙʽʞʥʦʩʪʽ ʢʽʣʴʢʦʩʪʽ ʨʽʚʥʽʚ ʰʢʘʣ ʜʣʷ ʨʽʟʥʠʭ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʦʮʽʥʦʢ ʫ ʩʢʣʘʜʽ ʦʜʥʽʻʾ ʽʥʪʝʛʨʘʣʴʥʦʾ; 

- ʤʥ̔ʽʤʘʣʴʥʘ ʡ ʤʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʨʽʚʥʽʚ ʫ ʰʢʘʣʘʭ. 

ɼʣʷ ʦʙʨʘʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʢʨʠʪʝʨʽʶ ʚʠʤʘʛʘʻʤʦ ʦʜʥʘʢʦʚʦʾ ʨʦʟʤʽʨʥʦʩʪʽ 

ʰʢʘʣʠ ʜʣʷ ʚʩʽʭ ʦʮʽʥʦʢ. ʎʷ ʚʠʤʦʛʘ ʣʝʛʢʦ ʨʝʘʣʽʟʦʚʘʥʘ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʥʘʥʥʷ 

ʦʧʝʨʘʮʽʾ ʤʘʩʰʪʘʙʫʚʘʥʥʷ. ʃʦʛʽʯʥʠʤ ʽ ʟʨʫʯʥʠʤ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʥʦʨʤʘʣʽʟʦʚʘʥʦʾ ʰʢʘʣʠ [0, 1]. ʆʮʽʥʢʘ ʧʦ ʜʘʥʽʡ ʰʢʘʣʽ ʤʦʞʝ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʘ, 

ʥʘʧʨʠʢʣʘʜ, ʚʽʜʩʦʪʢʦʤ ʧʨʘʚʠʣʴʥʦ ʚʠʢʦʥʘʥʠʭ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʝʨʝʚʽʨʦʢ ʫ 

ʢʦʥʪʨʦʣʶʶʯʦʤʫ ʪʝʩʪʽ ʡ ʪ.ʧ., ʱʦ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʧʨʠʨʦʜʥʽʤ ʽ ʟʚʠʯʥʠʤ ʜʣʷ 

ʧʨʦʮʝʩʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʥʦʨʤʘʣʽʟʦʚʘʥʠʭ ʨʽʟʥʦʨʽʚʥʝʚʠʭ ʰʢʘʣ ʜʣʷ ʘʥʘʣʽʟʫ 

ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʦʚʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʮʽʣʢʦʤ ʧʨʠʧʫʩʪʠʤʝ. ʇʨʠ ʮʴʦʤʫ 

ʥʝʦʙʭʽʜʥʦ ʯʽʪʢʦ ʩʬʦʨʤʫʣʶʚʘʪʠ ʢʨʠʪʝʨʽʾ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʫ ʢʦʥʪʨʦʣʶ 

ʜʦ ʪʦʛʦ ʘʙʦ ʽʥʰʦʤʫ ʨʽʚʥʶ ʰʢʘʣʠ. ʎʝ ʚʘʞʣʠʚʦ, ʦʩʢʽʣʴʢʠ ʥʘ ʧʽʜʩʪʘʚʽ 

ʫʭʚʘʣʝʥʦʛʦ ʨʽʰʝʥʥʷ ʙʫʜʫʪʴ ʧʦʯʘʪʽ ʥʘʩʪʫʧʥʽ ʜʽʾ ʘʙʦ ʧʦ ʫʭʚʘʣʝʥʥʶ 

ʧʦʟʠʪʠʚʥʦʛʦ ʨʽʰʝʥʥʷ, ʘʙʦ ʧʦ ʬʦʨʤʫʚʘʥʥʶ ʢʦʨʠʛʫʚʘʣʴʥʠʭ ʚʧʣʠʚʽʚ. 

ʌʦʨʤʘʣʴʥʦ ʥʦʨʤʘʣʽʟʦʚʘʥʘ ʽʥʪʝʛʨʘʣʴʥʘ ʦʮʽʥʢʘ ʟʘʚʞʜʠ ʤʦʞʝ ʙʫʪʠ ʦʙʯʠʩʣʝʥʘ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʙʨʘʥʦʛʦ ʣʽʥʽʡʥʦʛʦ ʢʨʠʪʝʨʽʶ. 

ɼʣʷ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ, ʟʘʣʝʞʥʦ ʚʽʜ ʢʽʥʮʝʚʦʾ ʤʝʪʠ, ʤʦʞʣʠʚʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʰʢʘʣʠ ʽʟ ʯʠʩʣʦʤ ʨʽʚʥʽʚ ʨʽʚʥʠʤ ʥʘʡʤʝʥʰʦʤʫ ʘʙʦ ʥʘʡʙʽʣʴʰʦʤʫ 

ʯʠʩʣʫ ʨʽʚʥʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʫ ʰʢʘʣʘʭ, ʱʦ ʫʟʘʛʘʣʴʥʶʶʪʴʩʷ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʦʮʽʥʦʢ, ʪʦʙʪʦ ʚʭʽʜʥʠʭ ʚ ʽʥʪʝʛʨʘʣʴʥʠʡ ʢʨʠʪʝʨʽʡ ʜʘʥʦʛʦ ʨʽʚʥʷ. 

ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʜʠʬʝʨʝʥʮʽʘʣʴʥʽ ʦʮʽʥʢʠ ʤʘʶʪʴ 2, 3 ʽ 4 ʨʽʚʥʽʚ ʚʽʜʧʦʚʽʜʥʦ, ʪʝ 

ʽʥʪʝʛʨʘʣʴʥʘ ʦʮʽʥʢʘ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʘ ʜʣʷ ʪʦʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ, ʧʦʚʠʥʥʘ ʤʘʪʠ 

ʢʽʣʴʢʽʩʪʴ ʨʽʚʥʽʚ ʥʝ ʤʝʥʰʝ 4, ʽʥʘʢʰʝ ʛʫʙʠʪʴʩʷ ʟʤʽʩʪ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʾ ʦʮʽʥʢʠ ʟ 
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4-ʭʨʽʚʥʝʚʦʶ ʰʢʘʣʦʶ. ʆʪʞʝ, ʷʢʱʦ ʟʘʜʘʥʘ ʰʢʘʣʘ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ, ʟ 

ʥʘʡʙʽʣʴʰʠʤ ʯʠʩʣʦʤ ʨʽʚʥʽʚ, ʪʦ ʜʦʮʽʣʴʥʦ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ ʡ ʜʣʷ ʪʦʯʥʦʛʦ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ. ɸʣʝ ʮʽʣʢʦʤ ʧʨʠʧʫʩʪʠʤʝ ʨʦʟʜʽʣʴʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʣʴʰ ʛʨʫʙʦʾ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ (ʟʦʚʥʽʰʥʷ ʰʢʘʣʘ ʟ ʤʘʣʠʤ 

ʯʠʩʣʦʤ ʨʽʚʥʽʚ), ʘ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʧʝʨʝʚʽʨʢʠ, ʥʘʧʨʠʢʣʘʜ 

ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ ʽ ʛʨʫʧ ʬʫʥʢʮʽʡ, ʚʠʢʦʥʫʚʘʪʠ ʟʘ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʤʠ 

ʦʮʽʥʢʘʤʠ (ʚʥʫʪʨʽʰʥʽ ʰʢʘʣʠ ʟ ʙʽʣʴʰʠʤ ʯʠʩʣʦʤ ʨʽʚʥʽʚ). ʇʠʪʘʥʥʷ ʩʧʽʣʴʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʦʨʽʚʥʝʚʠʭ ʰʢʘʣ, ʜʦʢʘʟʫ ʢʦʨʝʢʪʥʦʩʪʽ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʘ 

ʪʘʢʦʞ ʟʘʣʝʞʥʦʩʪʽ ʢʽʣʴʢʦʩʪʽ ʨʽʚʥʽʚ ʚʽʜ ʚʘʞʣʠʚʦʩʪʽ (ʚʘʛʠ) ʩʘʤʦʾ ʦʮʽʥʢʠ, ʚʠʤʘʛʘʻ 

ʜʦʜʘʪʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʆʯʝʚʠʜʥʦ, ʤʽʥʽʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʨʽʚʥʽʚ ʰʢʘʣʠ ʨʽʚʥʦ 2, ʽ ʪʘʢʘ ʦʮʽʥʢʘ 

ʪʨʘʜʠʮʽʡʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ, ʥʘ ʨʽʚʥʽ çʩʧʨʘʚʥʠʡè/çʥʝʩʧʨʘʚʥʠʡè. 

ʆʜʥʘʢ ʥʠʟʴʢʘ ʽʣʶʩʪʨʘʪʠʚʥʽʩʪʴ ʜʘʥʦʾ ʦʮʽʥʢʠ ʧʨʠʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʚʽʜ ʥʝʾ 

ʧʦʩʪʫʧʦʚʦ ʚʽʜʤʦʚʣʷʶʪʴʩʷ ʥʘ ʢʦʨʠʩʪʴ ʰʢʘʣ ʟ ʢʽʣʴʢʽʩʪʶ ʨʽʚʥʽʚ ʙʽʣʴʰʝ 2 [121]. 

ʇʨʠ ʮʴʦʤʫ ʟʥʘʯʝʥʥʷ ʰʢʘʣ, ʢʨʽʤ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʥʘʧʨʠʢʣʘʜ, çʚʽʜʤʽʥʥʦè, 

çʜʦʙʨʝè, çʟʘʜʦʚʽʣʴʥʦè ʽ çʥʝʟʘʜʦʚʽʣʴʥʦè), ʤʦʞʫʪʴ ʤʘʪʠ ʡ ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ 

(ʥʘʧʨʠʢʣʘʜ, ʚʽʜʩʦʪʦʢ ʧʨʘʚʠʣʴʥʦ ʚʠʢʦʥʘʥʠʭ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʝʨʝʚʽʨʦʢ ʘʙʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʦʢʘʣʽʟʘʮʽʡʥʠʭ ʪʝʩʪʽʚ ʜʣʷ ʫʪʦʯʥʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʥʝʧʨʘʚʠʣʴʥʦ 

ʚʠʢʦʥʘʥʠʭ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʝʨʝʚʽʨʦʢ, ʱʦ ʨʽʚʥʦʩʠʣʴʥʝ ʟʙʽʣʴʰʝʥʥʶ ʛʨʘʜʘʮʽʾ 

ʰʢʘʣʠ ʦʮʽʥʦʢ). ʊʦʜʽ ʨʦʟʙʠʚʢʘ ʥʘ ʰʢʘʣʽ ʧʨʦʚʦʜʠʪʴʩʷ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ 

ʨʦʟʚ'ʷʟʢʫ ʟʘʚʜʘʥʴ ʢʦʥʪʨʦʣʶ ʡ ʢʝʨʫʚʘʥʥʷ, ʷʢ ʙʫʣʦ ʧʦʢʘʟʘʥʦ ʚʠʱʝ. 

 

2.3 ʄʝʪʦʜʠʢʘ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʦʚʦʛʦ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ  

 

ʄʦʜʝʣʴ ʧʦʙʫʜʦʚʠ ʘʜʠʪʠʚʥʦʛʦ ʽʥʪʝʛʨʦ-ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʢʨʠʪʝʨʽʶ 

ʦʮʽʥʶʚʘʥʥ.̫ ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ ʩʪʫʧʝʥʽ 

ʚʠʢʦʥʘʥʥʷ ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ ʽ ʚʠʟʥʘʯʝʥʥʷ ʥʘ ʾʭʥʽʡ ʦʩʥʦʚʽ ʦʮʽʥʦʢ ʩʪʘʥʫ 

ʚʠʜʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʡ ʝʣʝʤʝʥʪʘ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʚ ʮʽʣʦʤʫ ʥʝʦʙʭʽʜʥʦ 

ʩʬʦʨʤʫʣʶʚʘʪʠ ʢʨʠʪʝʨʽʾ ʦʮʽʥʢʠ, ʘ ʪʘʢʦʞ ʩʠʩʪʝʤʫ ʚʠʤʦʛ ʽ ʦʙʤʝʞʝʥʴ. 
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ʂʨʠʪʝʨʽʾ ʦʮʽʥʢʠ ʚʠʜʫ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʡʦʛʦ ʧʽʜʩʠʩʪʝʤ ʽ ʬʫʥʢʮʽʡ, 

ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʛʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʡ 

ʜʦʪʨʠʤʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ: 

1. ɯʥʪʝʛʨʦ-ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʡ ʢʨʠʪʝʨʽʡ ʬʦʨʤʫʚʘʥʥʷ ʦʮʽʥʦʢ. 

2. ʃʽʥʽʡʥʽʩʪʴ ʢʨʠʪʝʨʽʶ. 

3. ɭʜʠʥʘ ʥʦʨʤʘʣʽʟʦʚʘʥʘ ʰʢʘʣʘ ʦʮʽʥʦʢ ʽ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 

(ʥʘʧʨʠʢʣʘʜ, [0-1]). 

4. ʇʽʜʽʙʨʘʥʽ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʷʚʥʦʾ ʩʪʘʪʠʩʪʠʢʠ 

(ʨʦʟʨʘʭʫʥʢʘʤʠ, ʝʤʧʽʨʠʯʥʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʘʞʣʠʚʦʩʪʽ ʽ ʪ.ʜ., ʦʧʠʪʫʚʘʥʥʷʤ 

ʝʢʩʧʝʨʪʽʚ, ʜʦʚʽʣʴʥʦ, ʨʽʚʥʦʤʽʨʥʦ ʡ ʪ.ʧ.) ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ 

ʦʮʥ̔ʦʢ ʟ ʚʠʢʦʥʘʥʥʷʤ ʫʤʦʚʠ ʥʦʨʤʫʚʘʥʥʷ (ʩʫʤʘ ʢʦʝʬʽʮʽʻʥʪʽʚ ʨʽʚʥʘ 1). 

ɼʣʷ ʨʦʟʚ'ʷʟʢʫ ʟʘʚʜʘʥʥʷ ʚʠʙʦʨʫ ʝʬʝʢʪʠʚʥʠʭ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ ʝʣʝʤʝʥʪʘ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʢʦʤʧôʶʪʝʨʥʦʾ ʤʝʨʝʞʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʽʻʨʘʨʭʽʯʥʫ ʜʽʘʛʥʦʩʪʠʯʥʫ ʤʦʜʝʣʴ. ʎʝ ʜʦʟʚʦʣʠʪʴ, ʟʦʢʨʝʤʘ, ʚʨʝʛʫʣʶʚʘʪʠ 

ʩʪʨʫʢʪʫʨʫ ʡ ʟʘʙʝʟʧʝʯʠʪʠ ʥʝʦʙʭʽʜʥʽ ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʣʝʤʝʥʪʘʨʥʠʭ 

ʧʝʨʝʚʽʨʦʢ ʩʪʫʧʝʥʽ ʚʠʢʦʥʘʥʥʷ ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ, ʟʤʝʥʰʠʪʠ 

ʦʙʯʠʩʣʶʚʘʣʴʥʫ ʩʢʣʘʜʥʽʩʪʴ ʽ ʪʨʫʜʦʤʽʩʪʢʽʩʪʴ ʨʦʟʚ'ʷʟʢʫ ʥʘʩʪʫʧʥʠʭ ʧʨʦʮʝʜʫʨ 

ʦʮʽʥʶʚʘʥʥʷ. 

ɼʣʷ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʝʣʝʤʝʥʪʘ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ, ʡʦʛʦ ʚʠʜʽʚ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʧʽʜʩʠʩʪʝʤ ʽ ʬʫʥʢʮʽʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʙʨʘʥʠʭ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʽʥʪʝʛʨʦ-ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʡ ʢʨʠʪʝʨʽʡ (ɯɼʂ). ɺʽʥ 

ʜʦʟʚʦʣʷʻ ʟʘ ʨʘʭʫʥʦʢ ʟʛʦʨʪʢʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʦʮʽʥʦʢ (ʘʙʦ ʣʽʥʽʡʥʦʾ ʬʫʥʢʮʽʾ 

ʢʦʨʠʩʥʦʩʪʽ) ʦʜʝʨʞʘʪʠ ʽʥʪʝʛʨʘʣʴʥʫ ʦʮʽʥʢʫ ʚʠʤʽʨʶʚʘʥʦʛʦ ʫʟʘʛʘʣʴʥʝʥʦʛʦ 

ʧʘʨʘʤʝʪʨʘ. ʇʨʠ ʮʴʦʤʫ ʦʜʠʥ ʽʟ ʢʣʶʯʦʚʠʭ ʟʘʚʜʘʥʴ ʩʪʘʻ ʚʠʙʽʨ ʚʘʛʦʚʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ. 

ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ ʧʨʠʡʤʝʤʦ ʥʘʩʪʫʧʥʽ ʜʦʧʫʱʝʥʥʷ ( 

ʙʝʟ ʚʪʨʘʪʠ ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ), ʱʦ ʢʦʞʥʠʡ ʟʘʩʽʙ ʢʦʥʪʨʦʣʶ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʩʪʫʧʝʥʷ ʚʠʢʦʥʘʥʥʷ ɽʌ, ʱʦ ʥʘʣʝʞʘʪʴ ʦʜʥʽʡ 

ʧʽʜʩʠʩʪʝʤʽ ʧʝʚʥʦʛʦ ʚʠʜʫ ʟʘʙʝʟʧʝʯʝʥʥʷ. 
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ʂʦʤʧʦʥʝʥʪʥʘ ʩʪʨʫʢʪʫʨʘ ʧʽʜʩʠʩʪʝʤʠ ʚʠʜʫ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʯʠʩʣʦ ɽʌ 

ʢʦʞʥʦʾ ʛʨʫʧʠ ʬʫʥʢʮʽʡ) ʪʝʞ ʤʘʻ ʢʽʣʴʢʽʩʥʽ ʧʘʨʘʤʝʪʨʠ. ɰʭʥʻ ʯʠʩʣʦ ʧʦʚʠʥʥʝ ʙʫʪʠ 

ʥʝ ʜʫʞʝ ʙʽʣʴʰʠʤ, ʱʦʙ ʙʝʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʥʝ ʟʙʽʣʴʰʫʚʘʪʠ ʨʦʟʤʽʨʥʽʩʪʴ 

ʨʦʟʚ'ʷʟʫʚʘʥʦʛʦ ʟʘʚʜʘʥʥʷ ʦʮʽʥʶʚʘʥʥʷ. ʊʘʢʦʞ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʜʦʪʨʠʤʫʚʘʪʠʩʷ 

ʥʘʩʪʫʧʥʠʭ ʧʨʠʥʮʠʧʽʚ ʧʨʠ ʚʠʙʦʨʽ ʬʦʨʤʫʣʶʚʘʥʴ ɽʌ: ʯʠʤ ʩʢʣʘʜʥʽʰʝ ʬʫʥʢʮʽʷ, 

ʪʠʤ ʤʝʥʰʝ ʪʘʢʠʭ ʬʫʥʢʮʽʡ ʚʠʜʽʣʷʪʠ ʚ ʧʽʜʩʠʩʪʝʤʽ, ʥʘʧʨʠʢʣʘʜ, ʪʘʢ: 

ʽʥʪʝʨʬʝʡʩʥʠʭ ʬʫʥʢʮʽʡ - 4-5; ʬʫʥʢʮʽʡ, ʱʦ ʦʙʨʦʙʣʷʶʪʴ - 2-3; ʬʫʥʢʮʽʡ, ʱʦ 

ʪʨʘʥʩʬʦʨʤʫʶʪʴ - 1-2. ʋ ʢʦʥʢʨʝʪʥʦʤʫ ʚʠʧʘʜʢʫ ʥʘʚʝʜʝʥʽ ʢʽʣʴʢʽʩʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʤʽʥʝʥʽ ʷʢ ʫ ʤʝʥʰʫ, ʪʘʢ ʽ ʚ ʙʽʣʴʰʫ ʩʪʦʨʦʥʠ. 

ʌʦʨʤʫʣʶʚʘʥʥʷ ɽʌ ʧʽʜʙʠʨʘʻʪʴʩʷ ʝʢʩʧʝʨʪʦʤ (ʬʘʭʽʚʮʝʤ-ʜʽʘʛʥʦʩʪʦʤ) ʧʨʠ 

ʧʨʦʝʢʪʫʚʘʥʥʽ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʤʦʜʝʣʽ ʝʣʝʤʝʥʪʘ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ, ʚ 

ʫʚ'ʷʟʫʚʘʥʥʽ ʟ ʜʝʩʢʨʠʧʪʦʨʘʤʠ (ʚʠʤʦʛʘʤʠ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʾʾ ʚʠʢʦʥʘʥʥʷ). ʂʦʞʥʘ ʟ 

ɽʌ ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʘ ʟʘʩʦʙʘʤʠ ʢʦʥʪʨʦʣʶ. 

ɼʣʷ ʘʥʘʣʽʟʫ ʧʦʢʨʠʪʪʷ ʟʘʩʦʙʘʤʠ ʢʦʥʪʨʦʣʶ ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ 

ʙʫʜʫʶʪʴʩʷ ʪʘʙʣʠʮʷ (ʘʙʦ ʪʘʙʣʠʮʽ) ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʜʫ (ʪʘʙʣʠʮʷ 2.1), ʫ ʷʢʽʡ 

ʧʨʠʡʥʷʪʽ ʥʘʩʪʫʧʥʽ ʫʤʦʚʥʽ ʧʦʟʥʘʯʢʠ: {ʇʉ} - ʥʘʙʽʨ ʧʽʜʩʠʩʪʝʤ ʚʠʜʫ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʾʭ ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ (ɽʌ); ɿʂ - ʟʘʩʦʙʫ ʢʦʥʪʨʦʣʶ 

(ʧʝʨʝʚʽʨʢʠ); l, m, n - ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ ʫ ʩʢʣʘʜʽ ʛʨʫʧ ʬʫʥʢʮʽʡ, 

ʩʫʤʘʨʥʦ ʧʦ ʚʩʽʤ ʇʉ, ʟʘʜʘʶʪʴʩʷ ʧʨʠ ʬʦʨʤʫʚʘʥʥʶ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʤʦʜʝʣʽ; S_ɿʂ 

- ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ɿʂ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʪʨʫʢʪʫʨʦʶ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʤʦʜʝʣʽ. ʋ 

ʪʘʙʣʠʮʽ 2.1 ʩʠʤʚʦʣʦʤ ç+è ʚʽʜʟʥʘʯʝʥʽ ɿʂ, ʱʦ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʢʦʥʪʨʦʣʽ 

ʚʜ̔ʧʦʚʽʜʥʦʾ ɽʌ. 

ʈʦʟʛʣʷʥʝʤʦ ʜʘʣʽ ʥʘ ʫʟʘʛʘʣʴʥʝʥʦʤʫ ʧʨʠʢʣʘʜʽ, ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʫʚʝʜʝʥʠʭ 

ʚʠʱʝ ʜʦʧʫʱʝʥʴ, ʟʘʩʪʦʩʫʚʘʥʥʷ ɯɼʂ ʜʣʷ ʦʮʽʥʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʢʦʥʪʨʦʣʶ ʛʨʫʧʠ 

ʽʥʪʝʨʬʝʡʩʥʠʭ ʬʫʥʢʮʽʡ(ɯʌ) ʟ ʢʽʣʴʢʽʩʪʶ ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ l, ʷʢʘ 

ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʟʘʩʦʙʘʤʠ ʢʦʥʪʨʦʣʶ ʢʽʣʴʢʽʩʪʶ L. 

ʊʘʙʣʠʮʷ 2.1 - ʊʘʙʣʠʮʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ ʡ ɽʌ 

 ɿʂ 

ʇʉ ɻʌ ɽʌ ɿʂ1 ɿʂ2  ɿʂ ʩʢ 

  ɯʌ1 +    
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 ɯʌ ɯʌ2 +    

      

  ɯʌ1     

  ʆʌ1     

{ʇʉ1} ʆʌ ʆʌ2  +   

     

  ʆʌʪ  +   

  ʊʌ1    + 

 ʊʌ ʊʌ2     

      

  ʊʌʧ    + 

ʊʦʜʽ ʤʦʞʣʠʚʽ ʥʘʩʪʫʧʥʝ ʚʘʨʽʘʥʪʠ ʧʦʢʨʠʪʪʷ: 

1. l = L, ʢʦʣʠ ʢʦʞʥʘ ʝʣʝʤʝʥʪʘʨʥʘ ʬʫʥʢʮʽʷ, ʱʦ ʧʝʨʝʚʽʨʷʻʪʴʩʷ, 

ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʩʚʦʾʤ ʪʝʩʪʦʤ. ʇʨʠ ʨʝʘʣʽʟʘʮʽʾ ʧʦʜʽʙʥʦʛʦ ʧʽʜʭʦʜʫ ʚʚʘʞʘʻʤʦ, ʱʦ 

ʽʥʰʽ ʝʣʝʤʝʥʪʘʨʥʽ ʬʫʥʢʮʽʾ ʥʝʟʥʘʯʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʪʝʩʪʫʚʘʥʥʷ. 

ɼʘʥʘ ʚʠʤʦʛʘ ʫʩʢʣʘʜʥʶʻ ʧʨʦʮʝʜʫʨʫ ʧʦʙʫʜʦʚʠ ʪʝʩʪʽʚ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ 

ʜʦʩʷʛʘʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʘ ʪʦʯʥʽʩʪʴ ʣʦʢʘʣʽʟʘʮʽʾ ʨʝʟʫʣʴʪʘʪʫ ʧʝʨʝʚʽʨʢʠ. 

ʌʨʘʛʤʝʥʪ ʪʘʙʣʠʮʽ ʧʦʢʨʠʪʪʷ ʷʚʣʷʻ ʩʦʙʦʶ ʢʚʘʜʨʘʪʥʫ ʜʽʘʛʦʥʘʣʴʥʫ ʤʘʪʨʠʮʶ. 

2. l > L, ʢʦʣʠ ʧʝʚʥʘ ʢʽʣʴʢʽʩʪʴ ʪʝʩʪʽʚ ʧʦʢʨʠʚʘʻ (ʧʝʨʝʚʽʨʷʻ) ʙʽʣʴʰ ʦʜʥʦʛʦ 

ʝʣʝʤʝʥʪʘ, ʪʦʙʪʦ ʥʘ ʨʝʟʫʣʴʪʘʪ ʪʝʩʪʫʚʘʥʥʷ ʚʧʣʠʚʘʻ ʙʽʣʴʰ ʦʜʥʦʛʦ ʝʣʝʤʝʥʪʘ. ʋ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʤʘʻ ʤʽʩʮʝ ʤʽʥʽʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʪʝʩʪʽʚ, ʘʣʝ ʙʽʣʴʰ ʚʘʞʢʦ 

ʚʠʢʦʥʘʪʠ ʟʘʚʜʘʥʥʷ ʜʝʰʠʬʨʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ. ɼʣʷ ʟʙʽʣʴʰʝʥʥʷ 

ʛʣʠʙʠʥʠ ʣʦʢʘʣʽʟʘʮʽʾ ʥʝʦʙʭʽʜʥʦ ʘʙʦ ʫʩʢʣʘʜʥʠʪʠ ʧʨʦʮʝʜʫʨʫ ʜʝʰʠʬʨʘʮʽʾ, ʘʙʦ 

ʟʤʽʥʠʪʠ ʢʽʣʴʢʽʩʪʴ ʽ ʩʪʨʫʢʪʫʨʫ ʪʝʩʪʽʚ, ʟʚʽʚʰʠ ʩʠʪʫʘʮʽʶ ʜʦ ʚʠʧʘʜʢʫ 1 (l = L). 

3. l < L, ʢʦʣʠ ʧʝʚʥʘ ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ ʧʦʢʨʠʚʘʻʪʴʩʷ 

(ʧʝʨʝʚʽʨʷʻʪʴʩʷ) ʙʽʣʴʰ ʥʽʞ ʦʜʥʠʤ ʪʝʩʪʦʤ. ʇʨʠ ʮʴʦʤʫ ʢʽʣʴʢʽʩʪʴ ʪʝʩʪʽʚ 

ʤʘʢʩʠʤʘʣʴʥʦ, ʘ ʨʝʟʫʣʴʪʘʪ ʪʝʩʪʫʚʘʥʥʷ, ʷʢ ʽ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʚʠʧʘʜʢʫ, ʚʘʞʢʦ 

ʜʝʰʠʬʨʫʚʘʪʠ, ʦʩʢʽʣʴʢʠ ʥʝʷʩʥʦ, ʷʢʘ ʯʘʩʪʠʥʘ ʝʣʝʤʝʥʪʘʨʥʦʾ ʬʫʥʢʮʽʾ 

ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʢʦʞʥʠʤ ʪʝʩʪʦʤ. ɼʣʷ ʨʦʟʚ'ʷʟʢʫ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʤʦʞʥʘ ʨʦʟʙʠʪʠ 

ʝʣʝʤʝʥʪʘʨʥʫ ʬʫʥʢʮʽʶ ʥʘ ʩʢʣʘʜʦʚʽ, ʜʦʚʽʚʰʠ ʥʝʨʽʚʥʽʩʪʴ ʜʦ ʚʠʧʘʜʢʫ 1. 

ɼʣʷ ʚʠʧʘʜʢʫ 2 ʽ 3 ʚʠʥʠʢʘʻ ʟʘʚʜʘʥʥʷ ʜʦʙʦʨʫ ʟʥʘʯʝʥʴ ʚʘʛʦʚʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʦʮʽʥʦʢ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ɯɼʂ ʜʣʷ ʦʮʽʥʢʠ ɽʌ. 
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ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʢʦʥʪʨʦʣʶ ʩʪʫʧʝʥʽ ʚʠʢʦʥʘʥʥʷ ʝʣʝʤʝʥʪʘʨʥʠʭ 

ʬʫʥʢʮʽʡ ʟʥʘʡʰʣʠ ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʚʘ ʧʽʜʭʦʜʠ. ʉʫʪʴ ʧʝʨʰʦʛʦ 

(ʩʧʨʦʱʝʥʦʛʦ) ʧʽʜʭʦʜʫ ʧʦʣʷʛʘʻ ʚ ʧʦʙʫʜʦʚʽ ʣʽʥʽʡʥʦʾ ʟʛʦʨʪʢʠ ʦʮʽʥʦʢ, ʪʦʤʫ ʧʨʠ 

ʥʦʨʤʦʚʘʥʠʭ ʦʮʽʥʢʘʭ ʦʩʥʦʚʥʘ ʧʨʦʙʣʝʤʘ ʧʦʣʷʛʘʻ ʫ ʚʠʙʦʨʽ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 

[67]. ɺʦʥʘ ʟʚʠʯʘʡʥʦ ʚʠʨʽʰʫʻʪʴʩʷ ʤʝʪʦʜʦʤ ʝʢʩʧʝʨʪʥʦʾ ʦʮʽʥʢʠ ʡ, ʧʨʠ ʟʘʣʫʯʝʥʥʽ 

ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʝʢʩʧʝʨʪʽʚ ʽ ʧʨʘʚʠʣʴʥʦ ʧʦʙʫʜʦʚʘʥʽʡ ʧʨʦʮʝʜʫʨʽ 

ʦʙʨʦʙʢʠ ʨʝʟʫʣʴʪʘʪʽʚ, ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʠʪʴ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ. ʇʦʰʠʨʶʶʯʠ 

ʟʘʟʥʘʯʝʥʠʡ ʧʽʜʭʽʜ ʥʘ ʚʠʱʽ ʨʽʚʥʽ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʤʦʜʝʣʽ, ʤʦʞʥʘ ʩʬʦʨʤʫʣʶʚʘʪʠ 

ʻʜʠʥʽ ʧʽʜʭʦʜʠ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʦʙ'ʻʢʪʽʚ ʢʦʥʪʨʦʣʶ ʥʘ ʨʽʟʥʠʭ 

ʝʪʘʧʘʭ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. 

ʆʩʥʦʚʥʘ ʽʜʝʷ ʜʨʫʛʦʛʦ ʧʽʜʭʦʜʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ 

ʪʝʦʨʽʾ ʚʘʞʣʠʚʦʩʪʽ ʢʨʠʪʝʨʽʾʚ (ʊɺʂ) [37], ʧʦʣʷʛʘʻ ʫ ʚʠʷʚʣʝʥʥʽ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʥʝ 

ʪʽʣʴʢʠ ʤʽʞ ʚʘʛʦʚʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ, ʘʣʝ ʡ ʤʽʞ ʚʘʛʦʚʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʡ 

ʩʘʤʠʤʠ ʢʨʠʪʝʨʽʷʤʠ (ʦʮʽʥʢʘʤʠ). ʊɺʂ ʦʙˇʨʫʥʪʦʚʫʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʨʘʭʦʚʫʚʘʪʠ 

ʪʝ, ʷʢ ʟʤʽʥʶʻʪʴʩʷ ʢʦʨʝʢʪʥʽʩʪʴ ʦʮʽʥʢʠ ʧʨʠ ʧʝʨʝʭʦʜʽ ʚʽʜ ʦʜʥʦʛʦ ʨʽʚʥʷ ʰʢʘʣʠ ʜʦ 

ʽʥʰʦʛʦ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʜʣʷ ʦʜʝʨʞʘʥʥʷ ʙʽʣʴʰ ʪʦʯʥʠʭ ʦʮʽʥʦʢ ʥʝʦʙʭʽʜʥʠʡ 

ʜʝʪʘʣʴʥʠʡ ʦʙʣʽʢ ʫʩʽʭ ʟʘʣʝʞʥʦʩʪʝʡ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʫʩʢʣʘʜʥʝʥʥʷ ʧʨʦʮʝʜʫʨʠ 

ʦʮʽʥʶʚʘʥʥʷ. ʊʦʤʫ ʜʣʷ ʟʥʠʞʝʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʦʾ ʩʢʣʘʜʥʦʩʪʽ ʘʣʛʦʨʠʪʤʫ ʡ 

ʟʙʝʨʝʞʝʥʥʽ ʪʦʯʥʦʩʪʽ ʦʮʽʥʶʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʫʚʘʪʠ ʜʦʜʘʪʢʦʚʽ ʦʙʤʝʞʝʥʥʷ, 

ʦʙʫʤʦʚʣʝʥʽ ʭʘʨʘʢʪʝʨʥʠʤʠ ʨʠʩʘʤʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ, ʥʘ 

ʧʨʠʢʣʘʜʽ ʷʢʠʭ ʽ ʧʨʦʚʦʜʠʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɺ ʦʩʥʦʚʫ ɯɼʂ ʧʦʢʣʘʜʝʥʠʡ ʣʽʥʽʡʥʠʡ ʢʨʠʪʝʨʽʡ ʦʮʽʥʶʚʘʥʥʷ, ʷʢʠʡ ʜʘʻ 

ʜʦʩʠʪʴ ʪʦʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʡ ʜʦʟʚʦʣʷʻ ʨʦʟʚ'ʷʟʘʪʠ  ʟʘʚʜʘʥʥʷ ʢʦʥʪʨʦʣʶ 

(ʥʘʧʨʠʢʣʘʜ, ʬʫʥʢʮʽʷ ʚʠʢʦʥʘʥʘ ʘʙʦ ʥʝ ʚʠʢʦʥʘʥʘ), ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ 

ʦʮʽʥʶʚʘʥʥʷ ( ʟʛʽʜʥʦ ʟ ʦʙʨʘʥʦʶ ʰʢʘʣʦʶ), ʘ ʪʘʢʦʞ ʚʠʷʚʣʝʥʥʷ ʝʣʝʤʝʥʪʘʨʥʠʭ 

ʬʫʥʢʮʽʡ ʟ ʥʝʜʦʩʪʘʪʥʽʤ ʩʪʫʧʝʥʝʤ ʚʠʢʦʥʘʥʥʷ. ʆʜʥʽʻʾ ʟ ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤ ʻ 

ʜʦʙʽʨ ʟʥʘʯʝʥʴ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʦʮʽʥʦʢ ʫ ʩʢʣʘʜʽ 

ʽʥʪʝʛʨʘʣʴʥʦʾ. ʎʝ ʧʨʦʙʣʝʤʘ ʘʢʪʫʘʣʴʥʘ ʱʝ ʡ ʪʦʤʫ, ʱʦ ɯɼʂ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʘ 

ʚʩʽʭ ʨʽʚʥʷʭ ʦʮʽʥʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʦʚʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ: ʝʣʝʤʝʥʪʘʨʥʽ 
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ʬʫʥʢʮʽʾ; ʛʨʫʧʠ ʬʫʥʢʮʽʡ; ʧʽʜʩʠʩʪʝʤʠ ʚʠʜʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ; ʚʠʜʠ ʟʘʙʝʟʧʝʯʝʥʥʷ; 

ʽʥʪʝʛʨʘʣʴʥʘ ʦʮʽʥʢʘ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʦʙ'ʻʢʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. 

ʆʮʽʥʢʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʷʢ ʩʘʤʦʩʪʽʡʥʠʡ ʨʝʟʫʣʴʪʘʪ ʧʝʨʝʚʽʨʢʠ 

(ʪʝʩʪʫʚʘʥʥʷ) ʘʙʦ ʨʦʟʨʘʭʫʥʢʽʚ ɯɼʂ, ʘ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʧʨʠʚ'ʷʟʘʥʘ ʜʦ ʨʽʚʥʷ 

ʰʢʘʣʠ. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʦʮʽʥʢʘ çʆè ʤʦʞʝ ʷʚʣʷʪʠ ʩʦʙʦʶ ʙʝʟʧʝʨʝʨʚʥʫ ( ʷʢ 

ʨʝʟʫʣʴʪʘʪ ʨʦʟʨʘʭʫʥʢʽʚ) ʘʙʦ ʜʠʩʢʨʝʪʥʫ (ʥʘʧʨʠʢʣʘʜ, ʷʢ ʚʽʜʩʦʪʦʢ ʧʨʘʚʠʣʴʥʦ 

ʚʠʢʦʥʘʥʠʭ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʝʨʝʚʽʨʦʢ) ʚʝʣʠʯʠʥʫ. ʋ ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ ʦʮʽʥʢʘ ʆ ʻ 

ʜʠʩʢʨʝʪʥʦʶ ʚʝʣʠʯʠʥʦʶ, ʨʦʟʤʽʨʥʽʩʪʴ ʷʢʦʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʙʨʘʥʦʶ ʰʢʘʣʦʶ. 

ʎʠʬʨʦʚʠʡ ʝʢʚʽʚʘʣʝʥʪ ʦʮʽʥʢʠ çʆè ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʘʢʪʠʯʥʠʤ ʟʥʘʯʝʥʥʷʤ 

ʨʝʟʫʣʴʪʘʪʫ çʆè ʰʣʷʭʦʤ ʩʧʽʚʚʽʜʥʝʩʝʥʥʷ ʡʦʛʦ ʟ ʪʠʤ ʘʙʦ ʽʥʰʠʤ ʨʽʚʥʝʤ ʰʢʘʣʠ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʠʡʥʷʪʦʛʦ ʘʣʛʦʨʠʪʤʫ ʦʮʽʥʶʚʘʥʥʷ (ʘʥʘʣʦʛʽʯʥʦ ʘʣʛʦʨʠʪʤʫ 

ʢʚʘʥʪʫʚʘʥʥʷ). ɺʠʙʽʨ ʰʢʘʣʠ ʦʮʽʥʶʚʘʥʥʷ - ʦʢʨʝʤʘ ʚʘʞʣʠʚʘ ʡ ʩʢʣʘʜʥʘ 

ʧʨʦʙʣʝʤʘ, ʨʦʟʚ'ʷʟʫʚʘʥʘ ʧʦ- ʨʽʟʥʦʤʫ ʚ ʨʽʟʥʠʭ ʩʠʩʪʝʤʘʭ ʦʮʽʥʶʚʘʥʥʷ. 

ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʫʤʦʚ: ʆ[1 ,0]צ, { }2,  3,  4,  5ʆÍ , ʘʣʛʦʨʠʪʤ ʦʮʽʥʶʚʘʥʥʷ 

ʤʦʞʝ ʙʫʪʠ ʥʘʩʪʫʧʥʠʡ: 

O =  ,   ì = 

 

ʆʮʽʥʢʘ ʆ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʨʦʟʨʘʭʫʥʢʘʭ ɯɼʂ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ ʦʮʽʥʶʚʘʥʥʷ. 

ʆʮʽʥʢʘ ʆ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʘʪʝʩʪʘʮʽʾ ʘʙʦ ʢʦʥʪʨʦʣʶ. ɼʣʷ 

ʨʦʟʨʘʭʫʥʢʽʚ ɯɼʂ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʜʦʮʽʣʴʥʝ, ʦʩʢʽʣʴʢʠ ʥʘʢʦʧʠʯʝʥʘ 

ʧʦʛʨʽʰʥʽʩʪʴ ʦʢʨʫʛʣʝʥʥʷ ʤʦʞʝ ʩʫʪʪʻʚʦ ʚʧʣʠʥʫʪʠ ʥʘ ʪʦʯʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʽʚ. 

ʇʨʠʚʝʜʝʤʦ ʧʨʠʢʣʘʜ ʬʦʨʤʫʚʘʥʥʷ ɯɼʂ ʦʮʽʥʢʠ ʜʦʚʽʣʴʥʦʛʦ ʝʣʝʤʝʥʪʘʨʥʦʾ 

ʬʫʥʢʮʽʾ ɽ̔: 

O(ɽ̔)= ɚ̔1  ʆ(ʊ1) + ɚ̔2   ʆ(ʊ2) + é + ɚ̔j   ʆ(ʊj) + ɚ̔N   ʆ(ʊN) ,                            (2.1) 

ʜʝ O(ɽ̔) ï ʦʮʽʥʢʘ ʝʣʝʤʝʥʪʘʨʥʦʾ ʬʫʥʢʮʽʾ ɽ̔; ʆ(ʊ1) ï ʦʮʽʥʢʘ ʪʝʩʪʫ ʝʣʝʤʝʥʪʘʨʥʦʾ 

ʬʫʥʢʮʽʾ ʊj, ʷʢʠʡ ʚʭʦʜʠʪʴ ʫ ʩʧʠʩʦʢ ʪʝʩʪʽʚ, ʧʝʨʝʚʽʨʷʶʯʠʭ ʝʣʝʤʝʥʪʘʨʥʫ ʬʫʥʢʮʽʶ 

ɽ̔  ; ʇij - ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪ ʪʝʩʪʫ ʊj ʦʮʽʥʢʠ ʝʣʝʤʝʥʪʘʨʥʦʾ ʬʫʥʢʮʽʾ ɽ̔; N ï 

ʢʽʣʴʢʽʩʪʴ ʪʝʩʪʽʚ. ʆʮʽʥʢʠ ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ ʽ ʪʝʩʪʽʚ ʥʦʨʤʘʣʽʟʦʚʘʥʽ ʚ 

ʜʽʘʧʘʟʦʥʽ [0-1]. ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʨʽʚʥʽʚ ʰʢʘʣʠ ʦʮʽʥʦʢ ʜʣʷ ʚʘʛʦʚʠʭ 
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ʢʦʝʬʽʮʽʻʥʪʽʚ ʦʙʦʚ'ʷʟʢʦʚʦ ʜʦʪʨʠʤʫʻʪʴʩʷ ʫʤʦʚʘ ʥʦʨʤʫʚʘʥʥʷ ï ʾʭ ʩʫʤʘ ʨʽʚʥʘ 1. 

ɼʘʣʽ ʨʦʟʛʣʷʥʝʤʦ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʨʦʟʨʘʭʫʥʢʽʚ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ɯɼʂ. 

ɼʣʷ ʢʦʤʧʘʢʪʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʤʦʜʝʣʽ ʤʦʞʥʘ ʟʘʧʨʦʧʦʥʫʚʘʪʠ 

ʤʘʪʨʠʯʥʠʡ ʬʦʨʤʘʪ ʧʦʙʫʜʦʚʠ ɯɼʂ: 

[Rj]  [ ] = [Oi] ,                                                                               (2.2) 

ʜʝ [Rj]  ï ʨʝʟʫʣʴʪʘʪʠ ʨʝʘʣʽʟʘʮʽʾ ʪʝʩʪʽʚ, ʱʦ ʧʝʨʝʚʽʨʷʶʪʴ, ʆ(ʊj) ( j [ɴ1; ʅ], ʅ ï 

ʢʽʣʴʢʽʩʪʴ ʪʝʩʪʽʚ, ʱʦ ʙʨʘʣʠ ʫʯʘʩʪʴ ʫ ʧʝʨʝʚʽʨʮʽ ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ); ʆi ï 

ʦʮʽʥʢʘ ʩʪʫʧʝʥʷ ʚʠʢʦʥʘʥʥʷ, ʱʦ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʝʣʝʤʝʥʪʘʨʥʦʾ ʬʫʥʢʮʽʾ O(ɽ̔)  (i1]צ; 

h], h ï ʢʽʣʴʢʽʩʪʴ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ); {ʇij} ï ʤʘʪʨʠʮʷ 

ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ (iצ[1; h], j [ɴ1; ʅ], ʊ ï ʟʥʘʢ ʪʨʘʥʩʧʦʥʫʚʘʥʥʷ ʤʘʪʨʠʮʽ). 

ʊʦʜʽ ʜʣʷ ʜʦʚʽʣʴʥʦʾ ʝʣʝʤʝʥʪʘʨʥʦʾ ʬʫʥʢʮʽʾ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʥʘʩʪʫʧʥʠʡ ʚʠʨʘʟ: 

Oi = Rj   [ ] .                                                                    (2.3) 

ʆʯʝʚʠʜʥʦ, ʱʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʫʚʝʜʝʥʠʭ ʧʦʟʥʘʯʝʥʴ ʚʠʨʘʟʠ (2.1) ʽ (2.3) 

ʟʙʽʛʘʶʪʴʩʷ. ɺʠʤʦʛʠ ʧʦ ʥʦʨʤʫʚʘʥʥʶ (ʨʽʚʥʽʩʪʴ ʩʫʤʠ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʦʜʠʥʠʮʽ) ʧʨʝʜ'ʷʚʣʷʻʪʴʩʷ ʜʦ ʩʪʦʚʧʮʽʚ ʤʘʪʨʠʮʽ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ. ʇʠʪʘʥʥʷ 

ʚʠʙʦʨʫ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ (ʧʦʢʘʟʥʠʢʽʚ ʚʘʞʣʠʚʦʩʪʽ ʢʨʠʪʝʨʽʾʚ) 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʜʘʣʽ. 

ʄʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʽʚ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʘʜʠʪʠʚʥʦʛʦ ʽʥʪʝʛʨʦ-

ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʢʨʠʪʝʨʽʶ ʦʮʽʥʶʚʘʥʥʷ. ɺʠʙʽʨ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʻ 

ʦʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʧʨʠ ʧʦʙʫʜʦʚʽ ʘʜʠʪʠʚʥʦʛʦ ʽʥʪʝʛʨʦ-ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ 

ʢʨʠʪʝʨʽʶ ʦʮʽʥʶʚʘʥʥʷ (ɸɯɼʂʆ). ʇʨʦʧʦʥʫʻʪʴʩʷ ʢʽʣʴʢʘ ʧʽʜʭʦʜʽʚ ʜʦ ʨʦʟʚ'ʷʟʢʫ 

ʟʘʟʥʘʯʝʥʦʛʦ ʟʘʚʜʘʥʥʷ. 

1. ʆʜʥʘʢʦʚʽ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ (ʨʽʚʥʦʟʥʘʯʥʽ ʩʢʣʘʜʦʚʽ ɸɯɼʂʆ). 

2. ɿʥʘʯʝʥʥʷ ʚʘʛʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʻ ʟʘʣʝʞʥʠʤ ʚʽʜ ʪʘʢʦʾ ʚʣʘʩʪʠʚʦʩʪʽ 

ʪʝʩʪʫ, ʷʢ ʧʦʢʨʠʪʪʷ (ʢʽʣʴʢʽʩʪʴ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʪʝʩʪʦʤ ʘʪʦʤʘʨʥʠʭ ʦʙ'ʻʢʪʽʚ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ), ʱʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʩʢʣʘʜʥʠʭ ʪʝʩʪʽʚ. ʅʘʧʨʠʢʣʘʜ, ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ, ʱʦ ʩʢʣʘʜʥʠʡ ʪʝʩʪ, ʱʦ ʢʦʥʪʨʦʣʶʻ ʚʽʜʥʦʩʥʦ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʦʙ'ʻʢʪʽʚ, 

ʻ ʦʙ'ʻʤʥʠʤ (ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʟʥʘʯʥʦʛʦ ʯʠʩʣʘ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʝʨʝʚʽʨʦʢ, ʧʝʨʝʚʽʨʢʠ 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʽ ʡ ʪ.ʧ.), ʪʦʤʫ ʨʝʟʫʣʴʪʘʪ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ ʚʥʦʩʠʪʴ ʽʩʪʦʪʥʠʡ 
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ʚʢʣʘʜ ʚ ɸɯɼʂʆ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʪʝʩʪʠ ʟ ʤʘʣʠʤ 

ʟʥʘʯʝʥʥʷʤ ʧʦʢʨʠʪʪʷ ʙʽʣʴʰ ʦʨʽʻʥʪʦʚʘʥʽ (çʟʘʪʦʯʝʥʽè) ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʪʽʣʴʢʠ 

ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʥʠʤʠ ʦʙ'ʻʢʪʽʚ, ʘ, ʚʠʭʦʜʠʪʴ, ʾʤ ʧʦʪʨʽʙʥʦ ʧʨʠʚʣʘʩʥʠʪʠ ʙʽʣʴʰʫ 

ʚʘʛʫ. ɺʠʙʽʨ ʟʘʣʝʞʥʦʩʪʽ ʚʘʛʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʚʽʜ ʧʦʢʨʠʪʪʷ (ʩʢʣʘʜʥʦʩʪʽ) ʪʝʩʪʫ 

ʟʜʽʡʩʥʶʻ ʬʘʭʽʚʝʮʴ-ʜʽʘʛʥʦʩʪ ʧʨʠ ʧʦʙʫʜʦʚʽ ɸɯɼʂʆ ʜʣʷ ʘʥʘʣʽʟʫ ʢʦʥʢʨʝʪʥʦʾ 

ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ. 

3. ɺʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʟʘʜʘʶʪʴʩʷ ʚʨʫʯʥʫ (ʥʘʧʨʠʢʣʘʜ, ʝʢʩʧʝʨʪʦʤ). 

ʋ ʷʢʦʩʪʽ ʥʫʣʴʦʚʦʾ ʽʪʝʨʘʮʽʾ ʚʠʟʥʘʯʝʥʥʷ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʤʦʞʥʘ 

ʧʦʙʨʘʪʠ ʾʭʥʽʡ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʚʩʽ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʚ 

ʩʢʣʘʜʽ ʦʜʥʽʻʾ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ ʦʜʥʘʢʦʚʽ ʡ ʨʽʚʥʽ 1/N, N - ʢʽʣʴʢʽʩʪʴ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʦʮʽʥʦʢ ʫ ʩʢʣʘʜʽ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ. ʆʜʥʘʢ ʯʘʩʪʦ 

ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʥʝ ʚʽʜʙʠʚʘʻ ʨʝʘʣʴʥʫ ʚʘʞʣʠʚʽʩʪʴ (ʚʥʝʩʦʢ ʫ ʧʽʜʩʫʤʢʦʚʠʡ 

ʨʝʟʫʣʴʪʘʪ) ʢʦʞʥʦʛʦ ʦʮʽʥʶʚʘʥʦʛʦ ʝʣʝʤʝʥʪʘ, ʪʦʤʫ ʾʭ ʚʘʛʘ ʤʦʞʝ ʙʫʪʠ 

ʧʝʨʝʛʣʷʥʫʪʠʡ. 

ɼʘʣʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʤʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʣʷ 

ʦʮʽʥʢʠ ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ ʟ ʦʙʣʽʢʦʤ ʾʭ ʨʝʘʣʴʥʦʾ ʚʘʞʣʠʚʦʩʪʽ. ɼʣʷ ʧʝʨʰʦʾ 

ʽʪʝʨʘʮʽʾ ʦʙʯʠʩʣʝʥʥʷ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʦʮʽʥʦʢ ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ ʯʝʨʝʟ 

ʚʽʜʧʦʚʽʜʥʽ ʟʘʩʦʙʠ ʢʦʥʪʨʦʣʶ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʙʣʠʮʽ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʪʝʩʪʽʚ (ʪʘʙʣʠʮʷ 2.1). ɸʥʘʣʽʟ ʪʘʙʣʠʮʴ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦʟʚʦʣʷʻ ʧʨʠ 

ʦʙʯʠʩʣʝʥʥʽ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ ʝʣʝʤʝʥʪʘʨʥʦʾ ʬʫʥʢʮʽʾ ʟʘʜʘʪʠ ʚʘʛʦʚʽ 

ʢʦʝʬʽʮʽʻʥʪʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʦʮʽʥʦʢ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ ʟʘʣʝʞʥʦ ʚʽʜ ʾʭʥʴʦʾ 

ʫʯʘʩʪʽ ʚ ʦʙʯʠʩʣʝʥʥʽ ʽʥʰʠʭ ʽʥʪʝʛʨʘʣʴʥʠʭ ʦʮʽʥʦʢ. ʎʠʤ ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ 

ʚʘʞʣʠʚʽʩʪʴ ʟʘʩʦʙʫ ʢʦʥʪʨʦʣʶ - ʯʦʤʫ ʚ ʙʽʣʴʰʽʡ ʢʽʣʴʢʦʩʪʽ ʧʝʨʝʚʽʨʦʢ ʚʽʥ ʙʝʨʝ 

ʫʯʘʩʪʴ, ʪʠʤ ʙʽʣʴʰʝ ʧʦʚʠʥʝʥ ʙʫʪʠ ʡʦʛʦ ʚʘʛʘ ʚ ʦʙʯʠʩʣʝʥʥʽ ʢʦʞʥʦʾ ʟ 

ʽʥʪʝʛʨʘʣʴʥʠʭ ʦʮʽʥʦʢ ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ. ʆʜʥʘʢ ʟʘʟʥʘʯʝʥʝ ʻ ʧʨʠʯʠʥʦʶ 

ʟʙʽʣʴʰʝʥʥʷ ʩʢʣʘʜʥʦʩʪʽ ʣʦʢʘʣʽʟʘʮʽʾ ɽʌ ʟ ʥʝʜʦʩʪʘʪʥʽʤ ʩʪʫʧʝʥʝʤ ʚʠʢʦʥʘʥʥʷ, 

ʪʦʤʫ ʪʘʢʠʡ ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʩʧʦʩʽʙ ʧʦʢʨʠʪʪʷ (ʥʝʜʽʘʛʦʥʘʣʴʥʠʡ ʚʠʜ ʪʘʙʣʠʮʽ) 

ʟʨʫʯʥʠʡ ʜʣʷ ʨʦʟʚ'ʷʟʢʫ ʟʘʚʜʘʥʴ ʚʠʷʚʣʝʥʥʷ ɽʌ ʟ ʥʝʜʦʩʪʘʪʥʽʤ ʩʪʫʧʝʥʝʤ 

ʚʠʢʦʥʘʥʥʷ [22]. 
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ʋ ʪʘʙʣʠʮʽ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʦʜʘʻʪʴʩʷ ʩʪʦʚʧʝʮʴ çʇɽè, ʷʢʠʡ ʧʦʢʘʟʫʻ 

ʧʦʢʨʠʪʪʷ ʝʣʝʤʝʥʪʘʨʥʦʾ ʬʫʥʢʮʽʾ ɽ ʪʝʩʪʘʤʠ ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ ʊ. ɿʥʘʯʝʥʥʷ 

ʡʦʛʦ ʛʥʽʟʜ ʧʦʚʠʥʥʽ ʙʫʪʠ ʙʽʣʴʰʝ 0 ʽ ʧʨʠ ʢʦʨʝʢʪʥʦ ʧʦʙʫʜʦʚʘʥʠʭ ʪʝʩʪʘʭ ʤʘʪʠ 

ʧʨʠʙʣʠʟʥʦ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ. ʊʘʢʦʞ ʜʦʜʘʻʪʴʩʷ ʨʷʜʦʢ çʇʊè, ʷʢʘ ʧʦʢʘʟʫʻ 

ʧʦʢʨʠʪʪʷ ʢʦʞʥʠʤ ʪʝʩʪʦʤ ʊ ʧʝʚʥʦʛʦ ʢʽʣʴʢʦʩʪʽ ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ ɭ. 

ɿʥʘʯʝʥʥʷ ʡʦʛʦ ʢʦʤʽʨʦʢ ʧʦʚʠʥʥʽ ʙʫʪʠ ʙʽʣʴʰʝ 0 ʽ ʧʨʠ ʢʦʨʝʢʪʥʦ ʧʦʙʫʜʦʚʘʥʠʭ 

ʪʝʩʪʘʭ ʤʘʪʠ ʧʨʠʙʣʠʟʥʦ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ. 

ʋʚʝʜʝʤʦ ʫʟʘʛʘʣʴʥʝʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʤʝʪʦʜʫ 

ʦʙʯʠʩʣʝʥʥʷ. 

1. ʂʽʣʴʢʽʩʪʴ ʪʘʙʣʠʮʴ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʠʩʣʦʤ ʛʨʫʧ 

ʬʫʥʢʮʽʡ (ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʚʩʽ ʪʨʠ - ʽʥʪʝʨʬʝʡʩʥʽ, ʱʦ ʦʙʨʦʙʣʷʶʪʴ, 

ʪʨʘʥʩʬʦʨʤʫʶʪʴ). 

2. ʂʽʣʴʢʽʩʪʴ ʨʽʚʥʷʥʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʠʩʣʦʤ ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ 

ʢʦʞʥʦʾ ʛʨʫʧʠ (l - ɯʌ, m - ʆʌ, n - ʊʌ). 

3. ʂʽʣʴʢʽʩʪʴ ʟʤʽʥʥʠʭ (ʚʘʛʘʨʝʥʴ ʢʦʝʬʽʮʽʻʥʪʽʚ) ʫ ʢʦʞʥʦʤʫ ʨʽʚʥʷʥʥʽ 

ʧʝʨʝʙʫʚʘʻ ʚ ʜʽʘʧʘʟʦʥʽ [1, S], ʜʝ S - ʢʽʣʴʢʽʩʪʴ ʪʝʩʪʽʚ, ʱʦ ʢʦʥʪʨʦʣʶʶʪʴ ʜʘʥʠʡ 

ʚʠʜ ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ L ï ɯʌ, ʄ ï ʆʌ, N ï ʊʌ). 

4. ʋʟʘʛʘʣʴʥʝʥʘ ʟʤʽʥʥʘ ʭ ʦʟʥʘʯʘʻ ʦʜʠʥʠʯʥʝ ʧʦʢʨʠʪʪʷ, ʪʦʙʪʦ ʫʯʘʩʪʴ 

ʦʜʥʦʛʦ ʪʝʩʪʫ ʚ ʧʝʨʝʚʽʨʮʽ ʦʜʥʦʛʦ ʝʣʝʤʝʥʪʘ. 

5. ɿʥʘʯʝʥʥʷ ʟʤʽʥʥʠʭ (ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ) ʧʝʨʝʙʫʚʘʻ ʚ ʜʽʘʧʘʟʦʥʽ: 

- ʜʣʷ ʨʽʚʥʦʟʥʘʯʥʠʭ ʪʝʩʪʽʚ (ʚʘʞʣʠʚʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫ ʜʣʷ ʢʦʞʥʦʾ 

ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʝʣʝʤʝʥʪʘʨʥʦʾ ʬʫʥʢʮʽʾ ʦʜʥʘʢʦʚʘ): [0, Wj]Åx, ʜʝ Wj ï- 

ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ, ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʪʝʩʪʦʤ ʊj, Wj  ɴ[1, r], 

r ïʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ (l, m, n ʚʽʜʧʦʚʽʜʥʦ); 

- ʜʣʷ ʥʝʨʽʚʥʦʟʥʘʯʥʠʭ ʪʝʩʪʽʚ (ʚʘʞʣʠʚʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫ ʊj ʜʣʷ ʢʦʞʥʦʾ 

ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʝʣʝʤʝʥʪʘʨʥʦʾ ʬʫʥʢʮʽʾ ʚʘʨʽʶʻʪʴʩʷ ʚʽʜ 1 ʜʦ Z): [0,ZϽWj]Ͻʭ. 

6. ʈʽʚʥʷʥʥʷ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚ ʫʟʘʛʘʣʴʥʝʥʦʤʫ 

ʚʠʜʽ: 

=  Wj  x = 1,i  ɴ[1,l].                                  (2.4) 
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ʜʝ ɚʽj ï ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʛʨʫʧ ʬʫʥʢʮʽʡ (ʟʘʤʽʥʥʽ ʚ ɯɼʂ ʥʘ ɻ ï ʜʣʷ ɯʌ, ɼ ï ʜʣʷ 

ʆʌ, ɾ ï ʜʣʷ ʊʌ); Wj ï ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ, ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ 

ʪʝʩʪʦʤ ʊj; ɸij - ʯʠʩʣʦʚʝ ʟʥʘʯʝʥʥʷ ʚʘʞʣʠʚʦʩʪʽ (ʟʥʘʯʠʤʦʩʪʽ) ʪʝʩʪʫ ʊj ʜʣʷ 

ʧʝʨʝʚʽʨʢʠ ʝʣʝʤʝʥʪʘʨʥʦʾ ʬʫʥʢʮʽʾ ʕi (0, ʷʢʱʦ ʪʝʩʪ ʊj ʥʝ ʚʭʦʜʠʪʴ ʫ ʧʝʨʝʚʽʨʢʫ 

ʝʣʝʤʝʥʪʘʨʥʦʾ ʬʫʥʢʮʽʾ ʕi,1 ï ʜʣʷ ʨʽʚʥʦʟʥʘʯʥʠʭ ʪʝʩʪʽʚ, [1, 2] ï ʜʣʷ 

ʥʝʨʽʚʥʦʟʥʘʯʥʠʭ ʪʝʩʪʽʚ). 

ʅʠʞʯʝ ʧʨʠʚʦʜʷʪʴʩʷ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʽʚ ʚʘʛʦʚʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʽʥʪʝʛʨʦ-ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʢʨʠʪʝʨʽʶ ʦʮʽʥʢʠ ʩʪʫʧʝʥʽ ʚʠʢʦʥʘʥʥʷ 

ɽʌ: 

1. ʇʦʙʫʜʫʚʘʪʠ ʪʘʙʣʠʮʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʣʷ ʚʩʽʭ ʨʝʘʣʽʟʦʚʘʥʠʭ ʫ ʛʨʫʧ 

ʬʫʥʢʮʽʡ ʽ ʚʠʢʦʥʘʪʠ ʧʦʢʨʠʪʪʷ ʪʘʙʣʠʮʴ (ɸij), ʪʦʙʪʦ ʚʠʟʥʘʯʠʪʠ ʫʯʘʩʪʴ ʪʝʩʪʽʚ ʫ 

ʢʦʥʪʨʦʣʽ ʢʦʞʥʦʾ ʝʣʝʤʝʥʪʘʨʥʦʾ ʬʫʥʢʮʽʾ, ʽ ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘʜʘʪʠ ʚʘʞʣʠʚʽʩʪʴ 

ʢʦʞʥʦʛʦ ʪʝʩʪʫ ( ʟʘʤʽʩʪʴ ʩʠʤʚʦʣʫ ʧʦʢʨʠʪʪʷ ʚʚʝʩʪʠ ʯʠʩʣʦ ʚʽʜ 1 ʜʦ Z). 

2. ʈʦʟʨʘʭʫʚʘʪʠ ʧʦʢʨʠʪʪʷ ʢʦʞʥʦʛʦ ʪʝʩʪʫ ʇʊ (Wj) ʽ ʧʦʢʨʠʪʪʷ ʢʦʞʥʦʾ 

ʝʣʝʤʝʥʪʘʨʥʦʾ ʬʫʥʢʮʽʾ ʇɽ (Vi). 

3. ʇʦʙʫʜʫʚʘʪʠ ɯɼʂ ʦʮʽʥʢʠ ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ ʕi, ʫ ʟʘʛʘʣʴʥʦʤʫ 

ʚʠʜʽ (2.1). 

4. ɿʘʧʠʩʘʪʠ ʚ ʫʟʘʛʘʣʴʥʝʥʦʤʫ ʚʠʛʣʷʜʽ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ ʚʠʜʫ (2.4). 

5. ɺʠʢʦʥʘʪʠ ʨʦʟʨʘʭʫʥʢʠ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ  ʇij  (ɻ, ɼ ʘʙʦ ɾ 

ʚʽʜʧʦʚʽʜʥʦ). 

6. ʇʦʙʫʜʫʚʘʪʠ ɯɼʂ ʽʟ ʢʦʥʢʨʝʪʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʚʘʛʦʚʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ. 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʠʢʣʘʜ ʦʙʯʠʩʣʝʥʥʷ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ 

ʦʮʽʥʦʢ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ ʛʨʫʧʠ ɯʌ. 

1. ʇʦʙʫʜʫʻʤʦ ʪʘʙʣʠʮʶ ʚʽʜʧʦʚʽʜʥʦʩʪʽ (ʪʘʙʣʠʮʷ 2.2). ʋ ʥʽʡ l = 4 

ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʾ ʛʨʫʧʠ ɯʌ ʢʦʥʪʨʦʣʶʶʪʴʩʷ L = 3 ʟʘʩʦʙʘʤʠ ʢʦʥʪʨʦʣʶ 

(ʪʝʩʪʘʤʠ). 

ʊʘʙʣʠʮʷ 2.2 - ʇʨʠʢʣʘʜ ʪʘʙʣʠʮʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

 ʊ1 ʊ2 ʊ3 ʇɽ (V) 
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ʕ1 + + + 3 

ʕ2 +  + 2 

ʕ3  +  1 

ʕ4  + + 2 

ʇʊ (W) 2 3 3 8 

 

ʈʦʟʨʘʭʫʻʤʦ ʧʦʢʨʠʪʪʷ ʢʦʞʥʦʛʦ ʪʝʩʪʫ ʇʊ (W) ʽ ʧʦʢʨʠʪʪʷ ʢʦʞʥʦʾ ɽʌ ʇɽ 

(V), ʨʝʟʫʣʴʪʘʪʠ ʟʘʥʝʩʝʤʦ ʫ ʚʽʜʧʦʚʽʜʥʽ ʨʷʜʢʠ ʡ ʩʪʦʚʧʮʽ ʪʘʙʣʠʮʽ 2.2. 

ɿʛʽʜʥʦ ʽʥʪʝʛʨʦ-ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʢʨʠʪʝʨʽʶ (2.1), ʩʢʣʘʜʝʤʦ ʬʦʨʤʫʣʠ 

ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʠʭ ʦʮʽʥʦʢ ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ ʆ(ɽ)i, (i[1-4]צ) ʟʘ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʤʠ ʦʮʽʥʢʘʤʠ ʪʝʩʪʽʚ ʆ(ʊ)j (j [1-3] צ): 

O(ɽ1) = Ŭ11  ʆ(T1) + = Ŭ12  ʆ(T2) + Ŭ13  ʆ(T3) ; 

O(ɽ2) = Ŭ21  ʆ(T1) + Ŭ23  ʆ(T3) ; 

O(ɽ3) = Ŭ32  ʆ(T2) ; 

O(ɽ4) = Ŭ42  ʆ(T2) + = Ŭ43  ʆ(T3) . 

ɼʣʷ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʫʤʦʚʘ ʥʦʨʤʫʚʘʥʥʷ 

= 1,I [ɴ1,l], = 1,i [ɴ1,4]. 

ɿ ʘʥʘʣʽʟʫ ʪʘʙʣʠʮʽ 2.2 ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ ʆ(ɽ1) 

ʦʯʝʚʠʜʥʦ, ʱʦ ʚʘʛʠ ʦʮʽʥʦʢ ʪʝʩʪʽʚ ʊ2 ʽ ʊ3 ʧʦʚʠʥʥʽ ʙʫʪʠ ʙʽʣʴʰʝ, ʥʽʞ ʚʘʛʘ ʦʮʽʥʢʠ 

ʪʝʩʪʫ ʊ1. ʎʝ ʚʠʧʣʠʚʘʻ ʟ ʪʦʛʦ, ʱʦ ʪʝʩʪʠ ʊ2 ʽ ʊ3 ʚʭʦʜʷʪʴ ʫ ʢʦʥʪʨʦʣʴ ʪʨʴʦʭ 

ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ, ʘ ʪʝʩʪ ʊ1 ï ʪʽʣʴʢʠ ʜʚʦʭ. 

ʋʚʝʜʝʤʦ ʟʤʽʥʥʫ ʭ ʷʢ ʟʥʘʯʝʥʥʷ ʦʜʠʥʠʯʥʦʛʦ ʧʦʢʨʠʪʪʷ ï ʫʯʘʩʪʽ ʪʝʩʪʫ ʚ 

ʧʝʨʝʚʽʨʮʽ ʦʜʥʽʻʾ ʝʣʝʤʝʥʪʘʨʥʦʾ ʬʫʥʢʮʽʾ. ʊʦʜʽ, ʟʘʧʠʩʘʚʰʠ ʫʤʦʚʫ ʥʦʨʤʫʚʘʥʥʷ 

(2.4) ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ ʧ. 3ʘ ʡ ʧʨʠʡʥʷʚʰʠ Ŭ11 = 2 x, Ŭ12 = 3 x, Ŭ13 = 3 x, 

ʦʜʝʨʞʠʤʦ: 

2 x+3 x+3 x = 1,x=1/8. 

ɺʠʢʦʥʘʚʰʠ ʦʩʪʘʪʦʯʥʠʡ ʨʦʟʨʘʭʫʥʢʠ, ʦʜʝʨʞʠʤʦ ʟʥʘʯʝʥʥʷ ʚʘʛʦʚʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʦʮʽʥʦʢ ʪʝʩʪʽʚ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʾ 

ʦʮʽʥʢʠ ʝʣʝʤʝʥʪʘʨʥʦʾ ʬʫʥʢʮʽʾ ɽ1: Ŭ11 =1/4 = 0.25, Ŭ12 = Ŭ13= 3/8 = 0.375. ʋʤʦʚʘ 

ʥʦʨʤʫʚʘʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ, ʘ ʪʘʢʦʞ ʚʠʢʦʥʫʻʪʴʩʷ ʫʤʦʚʘ ʧʨʷʤʦʾ ʟʘʣʝʞʥʦʩʪʽ 

ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʦʮʽʥʦʢ ʚʽʜ ʚʘʞʣʠʚʦʩʪʽ (ʫʯʘʩʪʽ) 

ʚʽʜʧʦʚʽʜʥʠʭ ʪʝʩʪʽʚ ʫ ʬʦʨʤʫʚʘʥʥʽ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ. ɸʥʘʣʦʛʽʯʥʦ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʥʘʯʝʥʴ ʽʥʰʠʭ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ: 

ʜʣʷ ɽ2:2 x +3 x=1, x = 1/5, Ŭ21 =2/5=0.4 , Ŭ23 =3/5=0.6 ; 

ʜʣʷ ɽ3:3 x=1,x = 1/3, Ŭ32 =1 ; 
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ʜʣʷ ɽ4:3 x+3 x=1,x=1/6, Ŭ42=1/2=0,5, Ŭ43=1/2=0.5 . 

ʉʠʩʪʝʤʘ ʦʮʽʥʦʢ ʜʣʷ ɯɼʂ ʤʦʞʝ ʙʫʪʠ ʟʘʧʠʩʘʥʘ ʫ ʚʠʛʣʷʜʽ: 

O(ɽ1)=1/4O(T1)+3/8O(T2) O(T3) ; 

O(ɽ2)=2/5O(T3)1+3/5O(T3)3 ; 

O(ɽ3)=O(T2); 

O(ɽ4)=1/2O(T2)+1/2O(T3) . 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʭʦʜʠʪʴ ʧʝʨʰʘ ʽʪʝʨʘʮʽʷ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʟʥʘʯʝʥʴ 

ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʦʮʽʥʦʢ ʫʩʽʭ ʨʽʚʥʽʚ. ʅʘ ʥʘʩʪʫʧʥʦʤʫ 

ʝʪʘʧʽ (ʜʨʫʛʦʾ ʽʪʝʨʘʮʽʾ ʦʙʯʠʩʣʝʥʴ) ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʩʢʦʨʝʢʪʦʚʘʥʽ, ʥʘʧʨʠʢʣʘʜ, ʝʢʩʧʝʨʪʘʤʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʦʜʘʪʢʦʚʦʛʦ ʬʘʢʪʦʨʘ 

ʚʘʞʣʠʚʦʩʪʽ ʢʨʠʪʝʨʽʾʚ. ʇʨʠ ʮʴʦʤʫ ʫʤʦʚʘ ʥʦʨʤʫʚʘʥʥʷ ʧʦʚʠʥʥʘ ʦʙʦʚ'ʷʟʢʦʚʦ 

ʚʠʢʦʥʫʚʘʪʠʩʷ. 

ɿʘʧʦʚʥʝʥʥʷ ʪʘʙʣʠʮʽ ʧʦʢʨʠʪʪʷ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʝ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʟʥʦʾ 

ʚʘʞʣʠʚʦʩʪʽ ʪʝʩʪʽʚ ʧʨʠ ʧʝʨʝʚʽʨʮʽ ʢʦʥʢʨʝʪʥʠʭ ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ. ʇʨʠ 

ʮʴʦʤʫ ʚ ʷʢʦʩʪʽ ʟʥʘʯʝʥʴ ʛʥʽʟʜ ʤʦʞʫʪʴ ʬʽʛʫʨʫʚʘʪʠ, ʥʘʧʨʠʢʣʘʜ, ʮʠʬʨʠ, ʷʢʽ 

ʧʦʢʘʟʫʶʪʴ ʚʘʞʣʠʚʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫ ʊj ʧʨʠ ʧʝʨʝʚʽʨʮʽ ʝʣʝʤʝʥʪʘʨʥʦʾ 

ʬʫʥʢʮʽʾ ɽ.̔ ʎʝ ʜʦʟʚʦʣʠʪʴ ʧʦʙʽʣʴʰʘʪʠ ʚʥʝʩʦʢ ʦʮʽʥʢʠ ʪʦʛʦ ʪʝʩʪʫ, ʷʢʠʡ ʟʘ 

ʷʢʠʤʠʩʴ ʧʨʠʯʠʥʘʤʠ (ʝʢʩʧʝʨʪʦʤ, ʬʦʨʤʦʶ ʪʝʩʪʫ, ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʦʚʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʪʝʩʪʫʚʘʥʥʷ ʡ ʪ.ʧ.) ʚʠʟʥʘʥʠʡ ʙʽʣʴʰ ʚʘʞʣʠʚʠʤ. ʅʘʧʨʠʢʣʘʜ, ʷʢʱʦ 

ʟʥʘʯʝʥʥʷ ʛʥʽʟʜʘ (2,1) ʫʩʪʘʥʦʚʠʪʠ ʨʽʚʥʠʤ 2, ʧʽʜʢʨʝʩʣʠʚʰʠ ʧʽʜʚʠʱʝʥʫ 

ʚʘʞʣʠʚʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫ ʊ1 ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʦʮʽʥʢʠ ʕ2, ʪʦ ʨʦʟʨʘʭʫʥʢʠ 

ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʦʮʽʥʦʢ ʪʝʩʪʽʚ ʧʨʠ ʧʝʨʝʚʽʨʮʽ ʝʣʝʤʝʥʪʘʨʥʦʾ ʬʫʥʢʮʽʾ ʕ2 

ʙʫʜʝ ʚʠʛʣʷʜʘʪʠ ʪʘʢ: 

ʜʣʷ ɽ2:2 2 x+3 x=1, x=1/7, Ŭ21=4/7=0.57, Ŭ23=3/7=0.43, ʱʦ ʦʟʥʘʯʘʻ 

ʧʝʨʝʨʦʟʧʦʜʽʣ ʚʥʝʩʢʫ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ: 0,57 ʽ 0,43 ʧʨʦʪʠ 0,4 ʽ 0,6 ʟ ʨʘʥʽʰʝ 

ʨʦʟʛʣʷʥʫʪʦʛʦ ʧʨʠʢʣʘʜʫ. 

ʇʘʨʘʤʝʪʨ ʇɽ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʘʥʘʣʽʟʫ ʤʘʪʨʠʮʽ ʧʦʢʨʠʪʪʷ, 

ʥʘʧʨʠʢʣʘʜ, ʧʦʚʥʦʪʠ, ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʘʙʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʥʝʨʽʚʥʦʤʽʨʥʦʩʪʽ 

ʨʦʟʧʦʜʽʣʫ ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ ʽ ʪ.ʜ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʠʪʴ ʬʦʨʤʘʣʽʟʫʚʘʪʠ ʧʨʦʮʝʜʫʨʫ ʦʮʽʥʢʠ 

ʩʪʫʧʝʥʽ ʚʠʢʦʥʘʥʥʷ ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ, ʽ ʜʘʣʽ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʪʝʛʨʦ- 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʢʨʠʪʝʨʽʶ, ʽʥʰʠʭ ʚʠʱʠʭ ʨʽʚʥʽʚ ʽʻʨʘʨʭʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ 
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ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʤʦʜʝʣʽ ʝʣʝʤʝʥʪʘ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ. 

ʅʘʧʨʠʢʣʘʜ, ʦʮʽʥʢʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʽʜʩʠʩʪʝʤʠ ʦʜʥʦʛʦ ʚʠʜʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ 

ʦʙʣʽʢʦʤ ɯɼʂ ʙʫʜʫʻʪʴʩʷ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ: 

O(ʇC)=Ŭ  O(ɯʌi)+ɓ  O(Oʌi) + ɔ  O(Tʌi) = 

= Ŭ  O( )+ɓ  O( )+ 

+ ɔ  O( ) ,                             (2.5) 

 

ʜʝ ɻ, ɼ, ɾ ï ʝʢʩʧʝʨʪʥʽ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʚʽʜʧʦʚʽʜʥʠʭ ʛʨʫʧ ʬʫʥʢʮʽʡ; ɻ̨, ɼ̨, ɾ̨ ï 

ʝʢʩʧʝʨʪʥʽ ʚʘʛʘʨʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʚʽʜʧʦʚʽʜʥʠʭ ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ; ɻ̨j, ɼ̨j, ɾ̨j ï 

ʝʢʩʧʝʨʪʥʽ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʚʠʟʥʘʯʘʣʴʥʠʭ ʜʠʬʝʨʝʥʮʽʘʣʴʥʽ ʦʮʽʥʢʠ ʪʝʩʪʽʚ 

ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ (ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ); l i, mi, ni ï ʢʽʣʴʢʽʩʪʴ ʪʝʩʪʽʚ (ʟʘʩʦʙʽʚ 

ʢʦʥʪʨʦʣʶ), ʱʦ ʙʨʘʚ ʫʯʘʩʪʴ ʫ ʩʢʣʘʜʘʥʥʽ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʾ ʦʮʽʥʢʠ, i-ʾ 

ʝʣʝʤʝʥʪʘʨʥʦʾ ʬʫʥʢʮʽʾ; ʊɯʌ, ʊʆʌ, ʊʊʌ ï ʪʝʩʪʠ ʽʥʪʝʨʬʝʡʩʥʠʭ, ʱʦ ʦʙʨʦʙʣʷʶʪʴ, 

ʪʨʘʥʩʬʦʨʤʫʶʪʴ ʬʫʥʢʮʽʡ ʚʽʜʧʦʚʽʜʥʦ. 

ʇʨʠ ʟʤʽʥʽ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʤʦʜʝʣʽ ʦʙ'ʻʢʪʘ ʢʦʥʪʨʦʣʶ (ʜʦʜʘʚʘʥʥʽ/ʚʠʜʘʣʝʥʥʽ 

ʝʣʝʤʝʥʪʘʨʥʦʾ ʬʫʥʢʮʽʾ ʘʙʦ ʦʙ'ʻʜʥʘʥʥʽ/ʧʦʜʽʣʽ ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ ʦʜʥʦʛʦ 

ʨʽʚʥʷ ʘʙʦ ʟʤʽʥʽ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʨʽʚʥʝʚʦʾ ʤʦʜʝʣʽ) ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʦʚʝʨʥʝʥʥʷ ʥʘ ʧʝʨʰʫ ʽʪʝʨʘʮʽʶ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʧʝʨʝʙʫʜʦʚʫʶʪʴʩʷ ʪʘʙʣʠʮʽ 

ʧʦʢʨʠʪʪʷ, ʽ ʜʘʣʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʦʚʽ ʟʥʘʯʝʥʥʷ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ, ʥʘʜʘʣʽ ʧʨʠ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʢʦʨʝʢʪʫʶʪʴʩʷ ʝʢʩʧʝʨʪʘʤʠ ʽ ʪ.ʜ. 

ʇʨʦʧʦʥʦʚʘʥʽ ʨʦʟʚ'ʷʟʢʠ ʧʦʩʪʘʚʣʝʥʠʭ ʧʨʠʚʘʪʥʠʭ ʟʘʚʜʘʥʴ ʨʝʘʣʽʟʦʚʘʥʽ ʚ 

ʩʪʨʫʢʪʫʨʽ ʤʝʪʦʜʠʯʥʦʛʦ ʡ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ 

ʩʠʩʪʝʤ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. 

 

ɸʥʘʣʽʟ ʫʟʘʛʘʣʴʥʝʥʦʾ ʩʪʨʫʢʪʫʨʠ ɸɯɼʂʆ ʦʙ'ʻʢʪʘ ʢʦʥʪʨʦʣʶ. ʇʨʦʙʣʝʤʘ 

ʚʠʙʦʨʫ ʝʬʝʢʪʠʚʥʠʭ ʟʘʩʦʙʽʚ ʽ ʤʝʪʦʜʽʚ ʢʦʥʪʨʦʣʶ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʦʚʦʛʦ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʦʟʧʦʜʽʣʝʥʠʭ ʦʙ'ʻʢʪʽʚ  ̒ ʥʘ 

ʩʴʦʛʦʜʥʽʰʥʽʡ ʤʦʤʝʥʪ ʘʢʪʫʘʣʴʥʦʶ ʡ ʥʝʚʠʨʽʰʝʥʦʶ ʚʥʘʩʣʽʜʦʢ ʚʝʣʠʢʦʾ 

ʨʦʟʤʽʨʥʦʩʪʽ, ʚʟʘʻʤʦʚʧʣʠʚʫ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ ʽ ʩʢʣʘʜʥʦʩʪʽ ʬʦʨʤʘʣʽʟʦʚʘʥʦʛʦ 

ʚʠʩʪʘʚʠ ʟʘʚʜʘʥʥʷ. ɺʠʨʽʰʝʥʥʷ ʟʘʟʥʘʯʝʥʠʭ ʟʘʚʜʘʥʴ ʜʦʟʚʦʣʠʪʴ ʨʦʟʨʦʙʠʪʠ ʡ 

ʚʧʨʦʚʘʜʠʪʠ ʚ ʩʢʣʘʜʽ ʚʽʜʧʦʚʽʜʥʦʾ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ 
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ʬʦʨʤʘʣʽʟʦʚʘʥʠʡ ʘʧʘʨʘʪ ʦʧʠʩʫ ʤʝʪʦʜʽʚ ʽ ʟʘʩʦʙʽʚ ʢʦʥʪʨʦʣʶ ʷʢʦʩʪʽ ʢʝʨʦʚʘʥʠʭ 

ʦʙ'ʻʢʪʽʚ ʽ ʧʨʦʮʝʩʽʚ. 

ʆʮʽʥʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʦʚʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ï ʩʢʣʘʜʥʝ ʟʘʚʜʘʥʥʷ, 

ʦʩʢʽʣʴʢʠ ʤʦʞʝ ʟʚʘʞʫʚʘʪʠʩʷ ʥʘ ʧʨʦʪʷʟʽ ʜʝʢʽʣʴʢʦʭ ʝʪʘʧʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʡ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʟʘʩʦʙʽʚ ʽ ʤʝʪʦʜʽʚ. ʊʦʤʫ ʚʘʞʣʠʚʦ ʦʜʝʨʞʘʪʠ ʘʜʝʢʚʘʪʥʽ 

(ʚʘʣʽʜʥʽ) ʦʮʽʥʢʠ ʘʪʦʤʘʨʥʠʭ ʦʙ'ʻʢʪʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ (ʫ ʟʘʧʨʦʧʦʥʦʚʘʥʽʡ 

ʜʽʘʛʥʦʩʪʠʯʥʽʡ ʤʦʜʝʣʽ ï ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ), ʘ ʧʦʪʽʤ ʚʠʟʥʘʯʠʪʠ ʷʢʽʩʥʽ 

ʦʮʽʥʢʠ ʬʦʨʤʦʚʘʥʠʭ ʾʤ ʩʢʣʘʜʦʚʠʭ ʚʠʜʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʙ'ʻʢʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. 

ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʢʦʞʥʦʛʦ ʨʽʚʥʷ (ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ, 

ʛʨʫʧ ʬʫʥʢʮʽʡ, ʧʽʜʩʠʩʪʝʤ ʽ ʚʠʜʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʮʽʣʦʤʫ) ʟʘʧʨʦʧʦʥʦʚʘʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʜʠʪʠʚʥʦʛʦ ʽʥʪʝʛʨʦ-ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʢʨʠʪʝʨʽʶ ʦʮʽʥʢʠ 

(ɸɯɼʂʆ), ʧʦʙʫʜʦʚʘʥʦʛʦ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʩʪʦʚʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ 

ʘʪʦʤʘʨʥʠʭ ʦʙ'ʻʢʪʽʚ ʢʦʥʪʨʦʣʶ. ʃʽʥʽʡʥʠʡ ʬʦʨʤʘʪ ɸɯɼʂʆ ʚʠʤʘʛʘʻ ʘʥʘʣʽʟʫ 

ʚʧʣʠʚʫ ʢʦʞʥʦʾ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʾ ʦʮʽʥʢʠ (ʨʝʟʫʣʴʪʘʪʫ ʨʝʘʣʽʟʘʮʽʾ ʢʦʥʢʨʝʪʥʦʛʦ 

ʪʝʩʪʫ) ʥʘ ʽʥʪʝʛʨʘʣʴʥʫ ʦʮʽʥʢʫ (ʩʪʫʧʽʥʴ ʚʠʢʦʥʘʥʥʷ ɽʌ). ʇʨʠ ʮʴʦʤʫ ʚʠʥʠʢʘʻ 

ʟʘʚʜʘʥʥʷ ʘʥʘʣʽʟʫ ʰʣʷʭʽʚ ʜʦʩʷʛʥʝʥʥʷ ʙʘʞʘʥʠʭ (ʟʘʜʘʥʠʭ, ʛʨʘʥʠʯʥʠʭ, ʛʨʘʥʠʯʥʠʭ 

ʽ ʪ.ʧ.) ʟʥʘʯʝʥʴ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ (ʟʘʜʘʥʦʾ) ʩʪʫʧʝʥʽ ʚʠʢʦʥʘʥʥʷ ɽʌ. ʋ 

ʨʦʙʦʪʽ [61] ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʟʘʛʘʣʴʥʽ ʧʽʜʭʦʜʠ ( ʫ ʨʘʤʢʘʭ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ɯɼʂ) 

ʜʦ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʦʚʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʩʪʦʩʦʚʥʦ ʜʦ ʽʥʰʦʾ 

ʧʨʝʜʤʝʪʥʦʾ ʦʙʣʘʩʪʽ. ʋ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʚʠʨʽʰʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʧʨʠʚʘʪʥʽ 

ʟʘʚʜʘʥʥʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʫʚʘʥʥʷ ʡ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʜʠʪʠʚʥʦʛʦ 

ʽʥʪʝʛʨʦ-ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʢʨʠʪʝʨʽʶ ʦʮʽʥʢʠ ʩʪʫʧʝʥʽ ʚʠʢʦʥʘʥʥʷ ɽʌ: 

- ʦʮʽʥʢʘ ʚʧʣʠʚʫ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʩʢʣʘʜʦʚʠʭ ʥʘ ʽʥʪʝʛʨʘʣʴʥʫ ʦʮʽʥʢʫ; 

- ʚʠʟʥʘʯʝʥʥʷ ʰʣʷʭʽʚ ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ ʟʘ ʨʘʭʫʥʦʢ ʢʦʨʝʢʮʽʾ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʦʮʽʥʦʢ ʧʽʩʣʷ ʨʝʘʣʽʟʘʮʽʾ ʢʦʨʠʛʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ ʽ ʧʦʚʪʦʨʥʦʛʦ 

ʪʝʩʪʫʚʘʥʥʷ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʘʜʠʪʠʚʥʠʤ ʽʥʪʝʛʨʦ-ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʤ ʢʨʠʪʝʨʽʻʤ ʦʮʽʥʢʠ 

ʦʙ'ʻʢʪʘ ʢʦʥʪʨʦʣʶ ʩʪʫʧʽʥʴ ʚʠʢʦʥʘʥʥʷ ʝʣʝʤʝʥʪʘʨʥʦʾ ʬʫʥʢʮʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ 

ʣʽʥʽʡʥʘ ʟʛʦʨʪʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʜʝʰʠʬʨʘʮʽʾ ʧʦʜʘʯʽ ʪʝʩʪʽʚ ʽ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʜʽ 

ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ: 
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O(ɽi) =Oi =  O(Tij) =  Oij  ,                                                                               (2.6) 

ʜʝ O(ɽi) =Oi  ï ʨʝʟʫʣʴʪʘʪ ʚʠʢʦʥʘʥʥʷ ʝʣʝʤʝʥʪʘʨʥʦʾ ʬʫʥʢʮʽʾ ɽi; ʇij ï ʚʘʛʦʚʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʨʝʟʫʣʴʪʘʪʫ ʪʝʩʪʫ ʊj (ʧʦʢʘʟʥʠʢ ʚʘʞʣʠʚʦʩʪʽ, ʷʢʠʡ ʧʦʢʘʟʫʻ ʚʥʝʩʦʢ 

ʜʘʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʚ ʟʘʛʘʣʴʥʫ ʽʥʪʝʛʨʘʣʴʥʫ ʦʮʽʥʢʫ; ʷʢʱʦ ʪʝʩʪ ʊj  ʥʝ ʙʝʨʝ ʫʯʘʩʪʴ 

ʫ ʢʦʥʪʨʦʣʽ ʝʣʝʤʝʥʪʘʨʥʦʾ ʬʫʥʢʮʽʾ ɽi ʪʝ ʚʘʛʘʨʥʽ ʢʦʝʬʽʮʽʻʥʪ ʇij = 0); O(Tij) = ʆij ï 

ʨʝʟʫʣʴʪʘʪ ʧʝʨʝʚʽʨʢʠ ʝʣʝʤʝʥʪʘʨʥʦʾ ʬʫʥʢʮʽʾ ʕi ʪʝʩʪʦʤ ʊj; ʅ ï ʢʽʣʴʢʽʩʪʴ ʪʝʩʪʽʚ, 

ʱʦ ʢʦʥʪʨʦʣʶʶʪʴ ʝʣʝʤʝʥʪʘʨʥʫ ʬʫʥʢʮʽʶ ɽi. ɼʣʷ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ɸɯɼʂʆ 

ʩʪʫʧʝʥʽ ʚʠʢʦʥʘʥʥʷ ʦʜʥʽʻʾ ɽʌ ʚʠʢʦʥʫʻʪʴʩʷ ʫʤʦʚʘ ʥʦʨʤʫʚʘʥʥʷ: 

1

1
H

ij

j

l
=

=ä      (2.7) 

ʇʨʠʡʤʝʤʦ, ʱʦ ʽʥʪʝʛʨʘʣʴʥʘ ʬʫʥʢʮʽʷ  ̒ʬʫʥʢʮʽʻʶ ʅ ʥʝʟʘʣʝʞʥʠʭ ʟʤʽʥʥʠʭ 

(ʨʝʟʫʣʴʪʘʪʽʚ ʚʽʜʧʦʚʽʜʥʠʭ ʥʝʟʘʣʝʞʥʠʭ ʧʝʨʝʚʽʨʦʢ), ʪʦʤʫ ʧʦ ʢʦʞʥʦʾ ʟʤʽʥʥʦʾ 

ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʯʘʩʪʠʥʥʫ ʧʦʭʽʜʥʫ: 

/i ij ijO O lµ µ =     (2.8) 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʤʽʩʪʫ ʚʘʛʦʚʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ - ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ (ʰʚʠʜʢʽʩʪʴ) 

ʟʤʽʥʠ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ ʧʨʠ ʟʤʽʥʽ ʦʜʥʽʻʾ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʾ ʦʮʽʥʢʠ. ʄʦʞʥʘ 

ʪʘʢʦʞ ʫʢʘʟʘʪʠ, ʱʦ ʚʘʛʘʨʥʽ ʢʦʝʬʽʮʽʻʥʪ ʇij ( ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʫʚʝʜʝʥʦʛʦ ʫʤʦʚʠ 

ʥʦʨʤʫʚʘʥʥʷ (2.7)) ʧʦʢʘʟʫʻ, ʷʢʫ ʯʘʩʪʢʫ ʟʘʡʤʘʻ ʜʠʬʝʨʝʥʮʽʘʣʴʥʘ ʦʮʽʥʢʘ ʆij ʚ 

ʽʥʪʝʛʨʘʣʴʥʽʡ ʦʮʽʥʮʽ ʆi ʥʘ ʜʘʥʽʡ ʙʝʟʣʽʯʽ ʪʝʩʪʽʚ {ʊj}.  

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫʚʘʥʥʷ, ʜʝʰʠʬʨʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ, ʧʦʙʫʜʦʚʠ 

ɸɯɼʂʆ ʡ ʨʦʟʨʘʭʫʥʢʽʚ ʽʥʪʝʛʨʘʣʴʥʠʭ ʦʮʽʥʦʢ ʩʪʫʧʝʥʽ ʚʠʢʦʥʘʥʥʷ ɽʌ 

ʧʨʦʚʦʜʠʪʴʩʷ ʾʭʥʽʡ ʘʥʘʣʽʟ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟʘʜʘʥʠʤ ʨʚ̔ʥʷʤ ʰʢʘʣʠ ʦʮʽʥʶʚʘʥʥʷ. 

ʋ ʥʘʡʧʨʦʩʪʽʰʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʚʦʨʽʚʥʝʚʘ ʰʢʘʣʘ ï ɽʌ 

ʚʠʢʦʥʫʻʪʴʩʷ ʘʙʦ ʥʝ ʚʠʢʦʥʫʻʪʴʩʷ. ʋ ʚʠʧʘʜʢʫ ʥʝʛʘʪʠʚʥʦʛʦ ʧʽʜʩʫʤʢʦʚʦʛʦ 

ʨʝʟʫʣʴʪʘʪʫ ʧʦʪʨʽʙʥʦ ʡʦʛʦ ʧʦʣʽʧʰʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʨʝʘʣʽʟʘʮʽʾ ʢʦʨʠʛʫʚʘʣʴʥʠʭ 

ʟʘʭʦʜʽʚ, ʧʽʩʣʷ ʯʦʛʦ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʚʪʦʨʥʝ ʪʝʩʪʫʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʦ 

ʚʠʟʥʘʯʠʪʠ ʚʽʜʧʦʚʽʜʥʝ (ʥʘʧʨʠʢʣʘʜ, ʪʦʯʢʠ ʟʦʨʫ ʢʽʣʴʢʦʩʪʽ ʧʝʨʝʟʜʘʚʘʥʠʭ ʪʝʩʪʽʚ, 

ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʘʙʦ ʪʝʭʥʽʯʥʦʾ ʩʢʣʘʜʥʦʩʪʽ ʧʝʨʝʟʜʘʯʽ, ʯʘʩʦʚʠʭ ʚʠʪʨʘʪ ʬʘʭʽʚʮʷ-

ʜʽʘʛʥʦʩʪʘ ʽ ʪ.ʜ.) ʢʽʣʴʢʽʩʪʴ ʽ ʚʠʜ ʪʝʩʪʽʚ. ɿʘʟʥʘʯʝʥʝ ʟʘʚʜʘʥʥʷ ʩʪʘʚʠʪʴʩʷ ʜʦ 

ʩʢʣʘʜʥʠʭ ʽ ʩʣʘʙʦʬʦʨʤʘʣʽʟʦʚʘʥʠʭ ʟʘʚʜʘʥʴ, ʨʦʟʚ'ʷʟʫʚʘʥʠʤ ʟʘ ʜʦʧʦʤʦʛʦʶ 
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ʧʦʚʥʦʛʦ ʧʝʨʝʙʦʨʫ. ʅʠʞʯʝ ʧʨʦʧʦʥʫʻʪʴʩʷ ʩʧʦʩʽʙ ʩʢʦʨʦʯʝʥʥʷ ʧʦʚʥʦʛʦ ʧʝʨʝʙʦʨʫ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʦʙʯʠʩʣʶʚʘʣʴʥʫ ʩʢʣʘʜʥʽʩʪʴ ʘʣʛʦʨʠʪʤʫ ʧʦʰʫʢʫ ʨʦʟʚ'ʷʟʢʫ. 

ɺʠʟʥʘʯʝʥʥʷ 2.1. ʇʦʚʥʝ ʟʙʽʣʴʰʝʥʥ ̫ (ʟʤʽʥʘ) ɝʆi ʻ ʨʽʟʥʠʮʶ ʤʽʞ ʥʦʚʠʤ 

ʨʝʟʫʣʴʪʘʪʦʤ ʚʠʢʦʥʘʥʥʷ ʝʣʝʤʝʥʪʘʨʥʦʾ ʬʫʥʢʮʽʾ ɽi, ʦʪʨʠʤʘʥʠʤ ʧʽʩʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʚʩʽʭ ʢʦʨʠʛʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ ʽ ʧʦʚʪʦʨʥʦʾ ʟʜʘʯʽ ʪʝʩʪʽʚ (ʆi*), ʽ ʨʝʟʫʣʴʪʘʪʦʤ 

ʚʠʢʦʥʘʥʥʷ ʝʣʝʤʝʥʪʘʨʥʦʾ ʬʫʥʢʮʽʾ ɽi, ʦʪʨʠʤʘʥʠʤ ʧʽʩʣʷ ʧʝʨʚʠʥʥʦʾ ʨʝʘʣʽʟʘʮʽʾ 

ʚʩʭ̔ ʪʝʩʪʽʚ (ʆi): 

ɝʆi = ʆi* - ʆi,    (2.9) 

ʧʨʠʯʦʤʫ ɝʆi > 0 ̒  ʧʦʣʽʧʰʝʥʥʷʤ, ʘ ɝʆi < 0 ï ʧʦʛʽʨʰʝʥʥʷʤ ʨʝʟʫʣʴʪʘʪʫ. 

ɺʠʟʥʘʯʝʥʥʷ 2.2. ʏʘʩʪʢʦʚʝ ʟʙʽʣʴʰʝʥʥʷ (ʟʤʽʥʘ) ɝʆi j. ʻ ʨʽʟʥʠʮʷ ʤʽʞ ʥʦʚʠʤ 

ʨʝʟʫʣʴʪʘʪʦʤ ʧʝʨʝʚʽʨʢʠ ʚʠʢʦʥʘʥʥʷ ʝʣʝʤʝʥʪʘʨʥʦʾ ʬʫʥʢʮʽʾ ɽi, ʪʝʩʪʦʤ ʊj, 

ʦʪʨʠʤʘʥʠʤ ʧʽʩʣʷ ʨʝʘʣʽʟʘʮʽʾ ʥʝʦʙʭʽʜʥʠʭ ʢʦʨʠʛʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ ʽ ʧʦʚʪʦʨʥʦʛʦ 

ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫ ʊj (ʆij*) ʨʝʟʫʣʴʪʘʪʦʤ, ʱʦ ʡ ʪʝʯʝ, ʧʝʨʝʚʽʨʢʠ ʝʣʝʤʝʥʪʘʨʥʦʾ 

ʬʫʥʢʮʽʾ ɽi, ʪʝʩʪʦʤ ʊj, ʦʪʨʠʤʘʥʠʤ ʧʽʩʣʷ ʧʝʨʚʠʥʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʡ ʜʝʰʠʬʨʘʮʽʾ 

ʨʝʟʫʣʴʪʘʪʫ ʪʝʩʪʫ ʊj (ʆij): 

ȹʆi j = ʆij*  - ʆij,    (2.10) 

ʧʨʠʯʦʤʫ ȹʆi j  > 0 ̒  ʧʦʣʽʧʰʝʥʥʷʤ, ʘ ȹʆij  < 0 - ʧʦʛʽʨʰʝʥʥʷʤ ʨʝʟʫʣʴʪʘʪʫ. 

ɺʠʨʘʟʠʤʦ ʧʦʚʥʝ ʟʙʽʣʴʰʝʥʥʷ (ʟʤʽʥʘ) ʨʝʟʫʣʴʪʘʪʫ ȹʆi (ʽ ʚʽʜʧʦʚʽʜʥʦ 

ʧʦʚʥʠʡ ʜʠʬʝʨʝʥʮʽʘʣ dʆi) ʯʝʨʝʟ ʯʘʩʪʢʦʚʽ ʟʙʽʣʴʰʝʥʥʷ ȹʆi j : 

Oi =    Oij  =  Oij  ,                                                                             (2.11) 

dOi =    dOij  =  dOij  ,                                                                             (2.12) 

ʚʠʟʥʘʯʠʚʰʠ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ ʟʘʣʝʞʥʽʩʪʴ ʟʤʽʥʠ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ ʚʽʜ ʟʤʽʥʠ 

ʢʦʞʥʦʾ ʩʢʣʘʜʦʚʦʾ ʾʾ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʾ ʦʮʽʥʢʠ. ɿʥʘʯʝʥʥʷ ʧʦʚʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ  ̒

ʦʙ'ʻʢʪʦʤ ʘʥʘʣʽʟʫ, ʥʘ ʧʽʜʩʪʘʚʽ ʷʢʦʛʦ ʫʭʚʘʣʶʻʪʴʩʷ ʨʦʟʚ'ʷʟʦʢ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʧʦʣʽʧʰʝʥʥʷ ʩʪʫʧʝʥʽ ʚʠʢʦʥʘʥʥʷ ɽʌ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʢʣʘʜʦʚʽ, ʷʢʽʩʪʴ ʚʠʢʦʥʘʥʥʷ 

ʷʢʠʭ ʥʝʦʙʭʽʜʥʦ ʧʽʜʚʠʱʠʪʠ, ʽ ʜʘʣʽ ʧʨʦʚʦʜʠʪʴʩʷ ʚʠʙʽʨ ʚʽʜʧʦʚʽʜʥʠʭ 

ʢʦʨʠʛʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ. ɸʣʛʦʨʠʪʤ ʩʢʦʨʦʯʝʥʥʷ ʧʦʚʥʦʛʦ ʧʝʨʝʙʦʨʫ ˇʨʫʥʪʫʻʪʴʩʷ 

ʥʘ ʚʠʙʦʨʽ ʢʽʣʴʢʦʩʪʽ ʡ ʢʦʥʢʨʝʪʥʠʭ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʩʢʣʘʜʦʚʠʭ, ʧʦʢʘʟʥʠʢʠ 

ʷʢʠʭ ʥʝʦʙʭʽʜʥʦ ʧʦʣʽʧʰʠʪʠ. 
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ɼʣʷ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʫ ʧʽʜʩʫʤʢʦʚʦʾ ʦʮʽʥʢʠ ʤʦʞʥʘ ʩʬʦʨʤʫʣʶʚʘʪʠ ʪʨʠ 

ʧʽʜʭʦʜʠ ʜʦ ʨʦʟʚ'ʷʟʢʫ ʧʦʩʪʘʚʣʝʥʦʛʦ ʯʘʩʪʢʦʚʦʛʦ ʟʘʚʜʘʥʥʷ, ʱʦ ʟʤʝʥʰʫʶʪʴ 

ʦʙʯʠʩʣʶʚʘʣʴʥʫ ʩʢʣʘʜʥʽʩʪʴ ʘʣʛʦʨʠʪʤʫ ʧʦʚʥʦʛʦ ʧʝʨʝʙʦʨʫ (ʟ ʦʙʣʽʢʦʤ ʟʘʜʘʥʠʭ 

(ʧʝʚʥʠʭ, ʧʨʠʟʥʘʯʝʥʠʭ) ʟʥʘʯʝʥʴ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʽ ʩʠʩʪʝʤʠ ʦʙʤʝʞʝʥʴ). 

1. ʇʨʦʚʦʜʷʪʴʩʷ ʚʩʽ ʢʦʥʪʨʦʣʶʶʯʽ ʟʘʭʦʜʠ, ʘʥʘʣʽʟ ʧʦʪʦʯʥʦʛʦ ʧʽʜʩʫʤʢʦʚʦʛʦ 

ʨʝʟʫʣʴʪʘʪʫ ʚʠʢʦʥʘʥʥʷ ʝʣʝʤʝʥʪʘʨʥʦʾ ʬʫʥʢʮʽʾ ʡ, ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʫʭʚʘʣʝʥʥʷ 

ʨʽʰʝʥʥʷ ʡʦʛʦ ʢʦʨʝʢʮʽʾ. ʇʦʪʽʤ ʟʘʜʘʻʪʴʩʷ ʙʘʞʘʥʝ ʟʥʘʯʝʥʥʷ ʧʦʚʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ 

ȹʆi ʽ hʣʷʭʦʤ ʤʦʜʝʣʶʚʘʥʥʷ (ʤʝʪʦʜʘʤʠ ʜʦʙʦʨʫ, ʧʝʨʝʙʦʨʫ ʘʙʦ ʨʦʟʨʘʭʫʥʢʽʚ) 

ʚʠʟʥʘʯʘʻʪʴʩʷ, ʷʢʠʤʠ ȹʆi j ʤʦʞʥʘ ʮʝ ʟʘʙʝʟʧʝʯʠʪʠ, ʷʢʽ ʢʦʨʠʛʫʚʘʣʴʥʽ ʟʘʭʦʜʠ 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʨʦʚʝʜʝʥʽ ʽ ʷʢʽ ʨʝʩʫʨʩʠ ʜʣʷ ʮʴʦʛʦ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʘʜʽʷʥʽ, ʷʢʽ 

ʟʘʩʦʙʠ ʢʦʥʪʨʦʣʶ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ. 

2. ɿʘʜʘʶʪʴʩʷ ʟʥʘʯʝʥʥʷ ȹʆi j (ʦʜʥʝ ʘʙʦ ʪʨʦʭʠ) ʽ ʰʣʷʭʦʤ ʤʦʜʝʣʶʚʘʥʥʷ 

(ʨʦʟʨʘʭʫʥʢʽʚ) ʚʠʟʥʘʯʘʻʪʴʩʷ, ʷʢ ʟʤʽʥʠ ʨʽʟʥʠʭ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʦʮʽʥʦʢ ʚʧʣʠʥʝ 

ʥʘ ʨʝʟʫʣʴʪʘʪ ȹʆi. ʗʢʱʦ ʚʚʘʞʘʪʠ, ʱʦ ʟʤʽʥʶʻʪʴʩʷ ʪʽʣʴʢʠ ʦʜʠʥ ʨʝʟʫʣʴʪʘʪ, ʪʦ 

ʩʧʨʘʚʝʜʣʠʚʦ: 

Oi = Ŭij   Oij  ʧʨʠ  Oik = 0, k  ɴ[1,h],k  j ,                           (2.13) 

ɺʧʣʠʚ ʨʝʟʫʣʴʪʘʪʫ ȹʆij ʟʘʜʘʻʪʴʩʷ ʡʦʛʦ ʚʘʛʦʚʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʇij ʽ 

ʚʠʟʥʘʯʘʻ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʧʝʨʝʙʦʨʫ ï ʦʯʝʚʠʜʥʦ, ʯʦʤʫ ʚʽʥ ʙʽʣʴʰʝ, ʪʝʤ ʽʩʪʦʪʥʽʰʝ 

ʚʧʣʠʥʝ ʟʤʽʥʘ ʜʘʥʦʾ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʾ ʦʮʽʥʢʠ ʥʘ ʽʥʪʝʛʨʘʣʴʥʫ. ʎʝ ʤʦʞʝ ʙʫʪʠ 

ʚʨʘʭʦʚʘʥʝ ʧʨʠ ʚʠʙʦʨʽ ʦʮʽʥʢʠ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʩʢʦʨʝʛʫʚʘʪʠ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʝʬʝʢʪʫ ʚ ʟʙʽʣʴʰʝʥʥʽ ʧʽʜʩʫʤʢʦʚʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. ʇʨʠ ʮʴʦʤʫ ʚʨʘʭʦʚʫʻʪʴʩʷ 

ʪʽʣʴʢʠ çʤʘʪʝʤʘʪʠʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴè, ʘʣʝ ʞ ʤʦʞʣʠʚʽ ʜʦʜʘʪʢʦʚʽ ʦʙʤʝʞʝʥʥʷ - 

ʥʘʧʨʠʢʣʘʜ, ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʢʦʨʠʛʫʚʘʣʴʥʠʭ ʜʽʡ, ʟʘʡʥʷʪʽʩʪʴ ʬʘʭʽʚʮʷ-ʜʽʘʛʥʦʩʪʘ, 

ʟʘʚʘʥʪʘʞʝʥʽʩʪʴ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʚʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ ʽ ʪ.ʜ., ʷʢʽ ʪʘʢʦʞ 

ʬʦʨʤʘʣʽʟʫʶʪʴʩʷ ʘʙʦ ʦʮʽʥʶʶʪʴʩʷ ʝʢʩʧʝʨʪʥʦ. ʎʽ ʦʙʤʝʞʝʥʥʷ ʤʦʞʫʪʴ ʧʨʠʚʝʩʪʠ 

ʜʦ ʚʽʜʤʦʚʠ ʚʽʜ ʚʠʙʦʨʫ ʢʦʨʝʢʮʽʾ ʤʘʢʩʠʤʘʣʴʥʦ ʟʥʘʯʠʤʦʾ ʦʮʽʥʢʠ ʡ ʧʝʨʝʭʽʜ ʜʦ 

ʘʥʘʣʽʟʫ ʽʥʰʠʭ, ʤʝʥʰ ʚʘʞʣʠʚʠʭ, ʘʣʝ ʧʨʦʩʪʽʰʝ ʢʦʨʝʢʪʫʚʘʣʴʥʠʤ ʟ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʦʮʽʥʦʢ. 

3. ɺʠʙʠʨʘʻʪʴʩʷ ʥʘʡʤʝʥʰ ʨʝʩʫʨʩʥʦʤʽʩʪʢʠʡ ʚʠʜ ʢʦʨʠʛʫʚʘʣʴʥʠʭ ʜʽʡ 

(ʧʦʪʨʝʙʫʶʯʠʡ ʥʘʡʤʝʥʰʠʭ ʨʝʩʫʨʩʥʠʭ ʚʠʪʨʘʪ), ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʡʦʤʫ ʟʘʩʦʙʫ 
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ʢʦʥʪʨʦʣʶ, ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ (ʧʨʦʛʥʦʟʫʻʪʴʩʷ) ʟʤʽʥʘ ȹʆi j ʧʦʪʽʤ ȹʆi ʽ, ʥʘʨʝʰʪʽ, 

ʨʝʟʫʣʴʪʘʪ ʆi. ʎʝ ʜʦʟʚʦʣʷʻ ʨʦʟʚ'ʷʟʘʪʠ ʧʨʦʙʣʝʤʫ, ʟʘʟʥʘʯʝʥʫ ʚ ʧ. 2, ʘʣʝ ʤʦʞʝ 

ʚʠʤʘʛʘʪʠ ʢʦʨʝʢʮʽʾ ʥʝ ʦʜʥʦʛʦ, ʘ ʜʝʢʽʣʴʢʦʭ ʤʝʥʰ ʟʥʘʯʠʤʠʭ, ʟ ʧʦʛʣʷʜʫ 

ʚʘʞʣʠʚʦʩʪʽ (ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ), ʘʣʝ ʡ ʤʝʥʰ ʨʝʩʫʨʩʥʦʤʽʩʪʢʠʭ, ʨʝʟʫʣʴʪʘʪʽʚ 

ʧʝʨʝʚʽʨʢʠ. ʇʨʠʯʦʤʫ ʜʣʷ ʬʘʭʽʚʮʷ, ʦʙʣʘʜʥʘʥʥʷ, ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʡ 

ʪ.ʧ. ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʨʽʟʥʽ ʨʝʩʫʨʩʠ. 

ʇʨʠ ʨʝʘʣʽʟʘʮʽʾ ʟʘʟʥʘʯʝʥʠʭ ʧʽʜʭʦʜʽʚ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʜʣʷ 

ʢʦʞʥʦʾ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʾ ʦʮʽʥʢʠ ʧʦʚʠʥʥʝ ʙʫʪʠ ʟʘʜʘʥʝ ʤʽʥʽʤʘʣʴʥʝ ʛʨʘʥʠʯʥʝ 

ʟʥʘʯʝʥʥʷ, ʥʠʞʯʝ ʷʢʦʛʦ ʨʝʟʫʣʴʪʘʪ ʥʝ ʤʦʞʝ ʙʫʪʠ ʧʨʠʡʥʷʪʠʡ. ʎʝ ʦʟʥʘʯʘʻ 

ʦʨʛʘʥʽʟʘʮʽʡʥʝ ʚʚʝʜʝʥʥʷ ʤʫʣʴʪʠʧʣʽʢʘʪʠʚʥʦʩʪʽ ʚ ʘʜʠʪʠʚʥʠʡ ʽʥʪʝʛʨʦ-

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʡ ʢʨʠʪʝʨʽʡ, ʽ ʧʨʠ ʜʦʙʦʨʽ ʚʨʘʭʦʚʫʻʪʴʩʷ ʷʢ ʥʝʦʙʭʽʜʥʘ ʫʤʦʚʘ. 

ʉʢʣʘʜʥʽʩʪʴ ʨʦʟʚ'ʷʟʢʫ ʧʦʩʪʘʚʣʝʥʦʛʦ ʧʨʠʚʘʪʥʦʛʦ ʟʘʚʜʘʥʥʷ ʚʠʢʣʠʢʘʻ 

ʟʘʚʜʘʥʥʷ ʩʠʩʪʝʤʠ ʦʙʤʝʞʝʥʴ, ʦʩʢʽʣʴʢʠ ʚʨʘʭʦʚʫʻʪʴʩʷ ʜʦʩʠʪʴ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʩʣʘʙʢʦ-ʬʦʨʤʘʣʽʟʦʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ (ʪʝʭʥʽʯʥʠʭ, ʢʘʜʨʦʚʠʭ, ʯʘʩʦʚʠʭ ʽ ʪ.ʧ. 

ʨʝʩʫʨʩʽʚ). ɿʘʟʥʘʯʝʥʽ ʟʘʚʜʘʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʨʽʰʝʥʽ ʚʨʫʯʥʫ, ʘʣʝ ʜʣʷ 

ʧʦʚʥʦʮʽʥʥʦʛʦ ʡ ʝʬʝʢʪʠʚʥʦʛʦ ʨʦʟʚ'ʷʟʢʫ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʮʽ ʬʘʢʪʦʨʠ 

(ʦʙʤʝʞʝʥʥʷ) ʝʢʩʧʝʨʪʥʠʤʠ ʚʠʧʨʘʚʣʝʥʥʷʤʠ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ (ʇij) ʫ ʩʢʣʘʜʽ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʪʝʭʥʽʯʥʦʛʦ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. 

ʌʦʨʤʘʣʽʟʦʚʘʥʘ ʦʮʽʥʢʘ ʚʧʣʠʚʫ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ 

(ʨʝʟʫʣʴʪʘʪʫ ʪʝʩʪʫ) ʥʘ ʽʥʪʝʛʨʘʣʴʥʠʡ ʨʝʟʫʣʴʪʘʪ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʫʧʽʥʴ 

ʚʠʢʦʥʘʥʥʷ ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ. ɼʘʤʦ ʢʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʚʧʣʠʚʫ ʦʜʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʫ ʪʝʩʪʫʚʘʥʥʷ ʆij . ʥʘ ʦʮʽʥʢʫ ʩʪʫʧʝʥʷ ʚʠʢʦʥʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʜʦ 

ʝʣʝʤʝʥʪʘʨʥʦʾ ʬʫʥʢʮʽʾ ʆij. ʗʢʱʦ ȹʆi j= ʆij*  - ʆij ʻ ʯʘʩʪʢʦʚʝ ʟʙʽʣʴʰʝʥʥʷ (ʟʤʽʥʘ) 

ʨʝʟʫʣʴʪʘʪʫ ʧʝʨʝʚʽʨʢʠ ʪʝʩʪʦʤ ʊj. ʝʣʝʤʝʥʪʘʨʥʦʾ ʬʫʥʢʮʽʾ Ei ʪʦʜʽ ʧʦʚʥʝ 

ʟʙʽʣʴʰʝʥʥʷ (ʟʤʽʥʘ) ȹʆi, ʨʝʟʫʣʴʪʘʪʫ ʚʠʟʥʘʯʝʥʥʷ ʩʪʝʧʝʥʽ ʚʠʢʦʥʘʥʥʷ 

ʝʣʝʤʝʥʪʘʨʥʦʾ ʬʫʥʢʮʽʾ ɽi, ʧʨʠ ʟʤʽʥʽ ʨʝʟʫʣʴʪʘʪʫ ʧʝʨʝʚʽʨʢʠ ʪʝʩʪʦʤ ʊj ʽ 

ʬʽʢʩʦʚʘʥʠʭ ʟʥʘʯʝʥʥʷʭ ʨʝʟʫʣʴʪʘʪʽʚ ʽʥʰʠʭ ʪʝʩʪʽʚ (lᶅ j  ȹʆi j =0) ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʪʘʢ: 

Oi =  -  = Ŭij  Oij  = Ŭij  (=  - )  



76 

 

 =  + Ŭij  (=  - ) =  + Ŭij  Oij  .                                               (2.14) 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʤʦʜʝʣʶʚʘʥʥʷʤ (ʨʦʟʨʘʭʫʥʢʘʤʠ) ʧʨʠ ʟʘʜʘʥʦʤʫ 

ʟʥʘʯʝʥʥʽ ʢʦʨʝʢʮʽʾ ʨʝʟʫʣʴʪʘʪʫ ʪʝʩʪʫʚʘʥʥʷ ȹʆij. ʨʦʟʨʘʭʫʚʘʪʠ ʥʦʚʫ ʦʮʽʥʢʫ ʆi* , 

ʘʙʦ ʥʘʚʧʘʢʠ, ʚʠʟʥʘʯʠʪʠ, ʥʘʩʢʽʣʴʢʠ ʧʦʪʨʽʙʥʦ ʟʤʽʥʠʪʠ (ʧʦʣʽʧʰʠʪʠ) ʨʝʟʫʣʴʪʘʪ 

ȹʆij, ʱʦʙ ʟʤʽʥʠʪʠ (ʧʦʣʽʧʰʠʪʠ) ʦʮʽʥʢʫ ʆi*, ʥʘ ʟʘʜʘʥʫ ʚʝʣʠʯʠʥʫ. 

ɺʠʟʥʘʯʠʤʦ min ʽ max ʟʥʘʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʆi*, ʫ ʧʨʠʧʫʱʝʥʥʽ, ʱʦ ʚʽʜ 

ʧʦʚʪʦʨʥʦʾ ʧʝʨʝʚʽʨʢʠ ʚʽʥ ʥʝ ʧʦʛʽʨʰʠʪʴʩʷ (ȹʆ0): 

 = Oi + Ŭij  Oij min = Ot ;                                                   (2.15) 
( Oij = 0 , ʨʝʟʫʣʴʪʘʪ ʥʝ ʟʤʽʥʠʚʩʷ ); 

 = Oi + Ŭij  Oij max = Ot + Ŭij   (1 - ) ;                                (2.16) 
(    = 1 )   . 

ɼʣʷ ʨʦʟʚ'ʷʟʢʫ ʟʘʚʜʘʥʴ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʠ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʪʝʛʨʦ-ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʢʨʠʪʝʨʽʶ ʤʦʞʥʘ ʟʘʜʘʚʘʪʠ ʙʘʞʘʥʝ ʘʙʦ 

ʦʮʽʥʶʚʘʪʠ ʥʘʷʚʥʫ ʟʤʽʥʘ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʩʢʣʘʜʦʚʠʭ (ʫ ʨʘʟʘʭ - K 

> 0 ʘʙʦ ʫ ʚʽʜʩʦʪʢʘʭ - K% > 0), ʘ ʧʦʪʽʤ ʨʦʟʨʘʭʫʚʘʪʠ, ʷʢ ʮʝ ʧʦʟʥʘʯʠʪʴʩʷ ʥʘ 

ʽʥʪʝʛʨʘʣʴʥʽʡ ʬʫʥʢʮʽʾ (ʟ ʦʙʦʚ'ʷʟʢʦʚʦʶ ʧʝʨʝʚʽʨʢʦʶ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚ 

ʥʦʨʤʫʚʘʥʥʷ ʚ ʟʘʜʘʥʦʤʫ ʜʽʘʧʘʟʦʥʽ). ʅʘʧʨʠʢʣʘʜ, 

K = 1  + K% / 100 =    /   Oij  = (   Oij   + Oij ) / Oij  = 1 + Oij  / Oij ,     (2.17) 

Oij  =  Oij    (K ï 1) =  Oij   K% / 100 .                       (2.18) 

ʄʦʜʝʣʶʚʘʥʥʷ ʡ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʝ ʪʽʣʴʢʠ ʚ ʨʘʤʢʘʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. 

ʗʢ ʙʫʣʦ ʧʦʢʘʟʘʥʦ ʚʠʱʝ, ʨʝʟʫʣʴʪʘʪ ʪʝʩʪʫ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʧʨʠ 

ʨʦʟʨʘʭʫʥʢʘʭ ɸɯɼʂʆ ʩʪʫʧʝʥʷ ʚʠʢʦʥʘʥʥʷ ɽʌ ʪʽʣʴʢʠ ʧʨʠ ʧʝʨʝʚʠʱʝʥʥʽ ʟʘʜʘʥʦʛʦ 

ʛʨʘʥʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʃ (ʫʤʦʚʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦʾ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʦʩʪʽ). ʋ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʙʫʜʝʤʦ ʚʚʘʞʘʪʠ ʨʝʟʫʣʴʪʘʪ ʪʝʩʪʫ ʧʦʟʠʪʠʚʥʠʤ (Oij  ʃ), ʘ  ʷʢʱʦ ʥʽ, ʪʦ - 

ʥʝʛʘʪʠʚʥʠʤ (Oij < ʃ). ɿ ʦʙʣʽʢʦʤ ɸɯɼʂʆ (1) ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʫ Oi min ʧʨʠ ʤʽʥʽʤʘʣʴʥʦ ʧʨʠʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʥʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ (Oij  min = ʃ; j צ [1; H]) ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʘʢ: 

 Oj min =   Oj min =        =         =  .        (2.19) 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠʧʫʩʪʠʤʝ ʜʣʷ ʘʥʘʣʽʟʫ ʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʽ ʚʠʢʦʥʘʥʥʷ ɽʌ 

Oiצ[ʃ;1]. ʆʙʤʦʚʠʤʦ, ʱʦ ʟʘʟʥʘʯʝʥʝ ʛʨʘʥʠʯʥʝ ʟʥʘʯʝʥʥʷ 0 ʤʦʞʝ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ 

ʛʨʘʥʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʥʷ ʧʨʦ ʩʪʫʧʽʥʴ ʚʠʢʦʥʘʥʥʷ ɽʌ ʂ, 
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ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʥʠʡ ʬʽʟʠʯʥʠʡ ʟʤʽʩʪ. ʅʘʧʨʠʢʣʘʜ, ʤʽʥʽʤʘʣʴʥʦ 

ʧʨʠʧʫʩʪʠʤʠʡ ʧʦʟʠʪʠʚʥʠʡ ʨʝʟʫʣʴʪʘʪ ʪʝʩʪʫ ʃ = 0,25 ʧʦʢʘʟʫʻ, ʱʦ ʙʽʣʴʰ ʯʚʝʨʪʽ 

ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʝʨʝʚʽʨʦʢ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʢʦʥʘʥʽ ʧʨʘʚʠʣʴʥʦ. ʋ ʩʚʦʶ ʯʝʨʛʫ, 

ʨʦʟʚ'ʷʟʦʢ ʧʨʦ ʪʝ, ʚʠʢʦʥʘʥʘ ɽʌ ʯʠ ʥʽ, ʤʦʞʝ ʫʭʚʘʣʶʚʘʪʠʩʷ ʟʘ ʛʨʘʥʠʯʥʠʤ 

ʟʥʘʯʝʥʥʷʤ ʂ = 0,5. ɿ ʦʙʣʽʢʦʤ ʚʠʢʣʘʜʝʥʦʛʦ ʜʣʷ ʢʦʨʝʢʮʽʾ ʽʥʪʝʛʨʘʣʴʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʫ ʚʠʙʠʨʘʶʪʴʩʷ ʪʽ ʨʝʩʫʨʩʠ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʥʝʛʘʪʠʚʥʠʤ ʨʝʟʫʣʴʪʘʪʘʤ ʪʝʩʪʽʚ, ʽ ʩʝʨʝʜ ʥʠʭ ʚʠʢʦʥʫʻʪʴʩʷ ʩʧʨʷʤʦʚʘʥʠʡ 

ʧʝʨʝʙʽʨ. 

ʇʨʠʢʣʘʜ 2.1. ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʝʣʝʤʝʥʪʘʨʥʘ ʬʫʥʢʮʽʷ ɽʌ1 

ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʪʝʩʪʘʤʠ ʊ1, ʊ2, ʊ3 ʽʟ ʩʫʢʫʧʥʦʩʪʽ ʪʝʩʪʽʚ, ʱʦ ʢʦʥʪʨʦʣʶʶʪʴ 

ʬʫʥʢʮʽʾ ʚʩʽʻʾ ʧʽʜʩʠʩʪʝʤʠ ʢʦʥʢʨʝʪʥʦʛʦ ʚʠʜʫ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʚʥʝʩʦʢ (ʟʥʘʯʠʤʽʩʪʴ) 

ʨʝʟʫʣʴʪʘʪʫ ʢʦʞʥʦʛʦ ʪʝʩʪʫ ʤʦʞʝ ʙʫʪʠ ʟʘʜʘʥʘ ʝʢʩʧʝʨʪʦʤ ʘʙʦ ʚʠʟʥʘʯʝʥʘ ʟʘ 

ʤʝʪʦʜʠʢʦʶ, ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʚʠʱʝ). ʉʪʫʧʽʥʴ ʚʠʢʦʥʘʥʥʷ ʝʣʝʤʝʥʪʘʨʥʦʾ ʬʫʥʢʮʽʾ 

ɽʌ1 ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ (3.3.6) ʫ ʪʘʢʠʡ ʩʧʦʩʽʙ: 

O1 =   Ŭ11  ʆ11 +  Ŭ12  ʆ12 + Ŭ13  ʆ13 . 

ʅʝʭʘʡ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʚʠʟʥʘʯʝʥʽ, ʥʘʧʨʠʢʣʘʜ, ʩʧʦʩʦʙʦʤ, 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʤ ʚʠʱʝ, ʽ ʨʽʚʥʽ: Ŭ11 = 0,2 ; Ŭ12 = 0,5 ; Ŭ13 = 0,3. ʊʦʜʽ ɯɼʂ ʦʮʽʥʢʠ 

ʩʪʫʧʝʥʷ ʚʠʢʦʥʘʥʥʷ ʝʣʝʤʝʥʪʘʨʥʦʾ ʬʫʥʢʮʽʾ ɽ1 ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʚʠʛʣʷʜʽ: 

O1 = 0,2   ʆ11   + 0,5  ʆ12 + 0,3  ʆ13 . 

ɿʘʜʘʥʽ ʛʨʘʥʠʯʥʽ ʟʥʘʯʝʥʥʷ: ʃ = 0,3 (ʪʝʩʪ ʜʘʻ ʧʦʟʠʪʠʚʥʠʡ ʨʝʟʫʣʴʪʘʪ, ʷʢʱʦ 

ʨʝʟʫʣʴʪʘʪ ʪʝʩʪʫ ʧʝʨʝʚʠʱʫʻ 0,3); ʂ = 0,6 (ɽʌ ʫʚʘʞʘʻʪʴʩʷ ʚʠʢʦʥʘʥʦʾ, ʷʢʱʦ ɯɼʂ 

ʧʝʨʝʚʠʱʫʻ 0,6). 

ʇʨʠʧʫʩʪʠʤʦ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʪʝʩʪʫʚʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ, 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʙʝʟʫʤʦʚʥʠʭ ʘʙʦ ʫʤʦʚʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ) ʽ 

ʜʝʢʦʤʧʦʟʠʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʽʚ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʡ ʟʘʬʽʢʩʦʚʘʥʽ ʚ ʪʘʙʣʠʮʽ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʝʨʝʚʽʨʢʠ, ʧʦʟʥʘʯʝʥʽ ʷʢ ʨʝʘʢʮʽʷ ɽʌ ɽi, ʥʘ 

ʪʝʩʪ ʊj - rij.): ʆ11 = 0,1; ʆ12 = 0,4; ʆ13 = 0,2. ʊʦʜʽ ɯɼʂ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʪʘʢʠʡ 

ʩʧʦʩʽʙ: 

O1 = 0,2     0,1 + 0,5    0,8 + 0,3   0,2 = 0,48 . 

ʆʩʢʽʣʴʢʠ ʆ1 < ʂ (0,48 < 0,6), ʪʝ ʨʦʙʠʪʴʩʷ ʚʠʚʽʜ ʧʨʦ ʥʝʜʦʩʪʘʪʥʽʡ ʩʪʫʧʽʥʴ 

ʚʠʢʦʥʘʥʥʷ ʝʣʝʤʝʥʪʘʨʥʦʾ ʬʫʥʢʮʽʾ ɽ1. ʆʯʝʚʠʜʥʦ, ʱʦ ʟʘʟʥʘʯʝʥʠʡ ʚʠʚʽʜ 
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ʟʨʦʙʣʝʥʠʡ ʯʝʨʝʟ ʥʝʛʘʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʝʩʪʽʚ ʊ1 ʽ ʊ3. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʦʮʽʥʢʠ 

ʜʦ ʧʦʟʠʪʠʚʥʦʾ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʜʝʥʥʷ ʢʦʨʠʛʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ, ʽ ʧʦʪʽʤ - 

ʧʦʚʪʦʨʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʜʥʦʛʦ ʘʙʦ ʜʝʢʽʣʴʢʦʭ ʢʦʥʪʨʦʣʶʶʯʠʭ ʪʝʩʪʽʚ. 

ɼʣʷ ʢʦʨʝʢʮʽʾ ʩʪʫʧʝʥʷ ʚʠʢʦʥʘʥʥʷ ɽʌ ɽ1 ʜʦ ʤʽʥʽʤʘʣʴʥʦʛʦ ʧʦʟʠʪʠʚʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʫ ʧʦʪʨʽʙʥʦ, ʱʦʙ ʜʣʷ ʥʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʦʮʽʥʢʠ ʆ1 ʚʠʢʦʥʫʚʘʣʘʩʷ 

ʫʤʦʚʘ: ʆ1 = ʂ. ʆʪʞʝ, ʧʦ (2.14) ɝʆ1 = ʆ1* - ʆ1 = 0,6 - 0,48 = 0,12. ʈʦʟʛʣʷʥʝʤʦ, 

ʷʢ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʨʘʜʠ (ʩʢʦʨʝʢʪʦʚʘʥʽ) ʨʝʟʫʣʴʪʘʪʠ ʢʦʞʥʦʛʦ ʪʝʩʪʫ ʜʣʷ ʟʘʜʘʥʦʛʦ 

ʤʽʥʽʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ɝʆ1, ʘ ʧʦʪʽʤ ʧʨʦʘʥʘʣʽʟʫʻʤʦ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ ʚʘʨʽʘʥʪʽʚ ʘʣʛʦʨʠʪʤʽʚ ʢʦʨʝʢʮʽʾ ʩʪʫʧʝʥʽ ʚʠʢʦʥʘʥʥʷ ɽʌ. ʇʨʠ 

ʮʴʦʤʫ ʚ ʨʘʤʢʘʭ ʚʠʢʣʘʜʝʥʠʭ ʫ ʧ. 2 ʟʘʛʘʣʴʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʨʦʟʚ'ʷʟʢʫ ʟʘʚʜʘʥʥʷ 

ʢʦʨʝʢʮʽʾ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ ʰʣʷʭʦʤ ʟʤʽʥʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʦʮʽʥʦʢ ʤʦʞʣʠʚʽ 

ʥʘʩʪʫʧʥʽ ʚʘʨʽʘʥʪʠ ʦʨʛʘʥʽʟʘʮʽʾ ( ʟ ʤʝʪʦʶ ʩʢʦʨʦʯʝʥʥʷ) ʧʝʨʝʙʦʨʫ: 

ʘ) ʟ ʪʝʩʪʽʚ ʟ ʥʝʛʘʪʠʚʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʙʠʨʘʻʪʴʩʷ ʪʝʩʪ ʽʟ ʩʘʤʠʤ 

ʙʽʣʴʰʠʤ ʚʘʛʦʚʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ, ʦʩʢʽʣʴʢʠ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪ ʚʥʦʩʠʪʴ 

ʤʘʢʩʠʤʘʣʴʥʠʡ ʚʢʣʘʜ ʫ ʟʘʛʘʣʴʥʫ ʦʮʽʥʢʫ ʩʪʫʧʝʥʷ ʚʠʢʦʥʘʥʥʷ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ 

ɽʌ (ʫ ʥʘʰʦʤʫ ʧʨʠʢʣʘʜʽ ʊ3): 

O1 =  Ŭ13      O13 = 0,3   O13 = 0.12   

O13 = 0,12/0,3 = 0,4 ; 

 = O13 + O13    = 0,2 +0,4 = 0,6 ; 

K =    / O13 = 0,6/0,2 = 3; 

K% = (K ï 1)  100 = (3 ï 1)   100 = 200 % . 

ɺʠʩʥʦʚʦʢ: ʜʣʷ ʪʦʛʦ ʱʦʙ ʫʚʘʞʘʪʠ ɽʌ ɽ1 ʚʠʢʦʥʘʥʦʶ, ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ 

ʢʦʨʠʛʫʚʘʣʴʥʽ ʟʘʭʦʜʠ ʱʦʜʦ ʨʝʩʫʨʩʽʚ, ʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʪʝʩʪʦʤ ʊ3, ʘ ʧʦʪʽʤ 

ʧʨʦʚʝʩʪʠ ʧʦʚʪʦʨʥʝ ʪʝʩʪʫʚʘʥʥʷ ʟ ʨʝʟʫʣʴʪʘʪʦʤ ʆ13* > 0,6 (ʮʝ ʦʟʥʘʯʘʻ, ʱʦ 

ʩʪʫʧʽʥʴ ʚʠʢʦʥʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʨʝʩʫʨʩʽʚ (ʬʫʥʢʮʽʡ) ʧʦʪʨʽʙʥʦ ʧʽʜʥʷʪʠ ʚ ʂ = 3 

ʨʘʟʠ, ʪʦʙʪʦ ʥʘ K% = 200 % ï ʥʘʧʨʠʢʣʘʜ, ʟʘʤʽʩʪʴ 2 ʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʝʨʝʚʽʨʦʢ ʟ 10 ʧʽʩʣʷ ʧʦʚʪʦʨʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ ʾʭ ʧʦʚʠʥʥʝ ʙʫʪʠ ʥʝ 

ʤʝʥʰ 6). ʇʨʠ ʮʴʦʤʫ ʧʨʠʡʤʝʤʦ, ʱʦ ʨʝʟʫʣʴʪʘʪʠ ʽʥʰʠʭ ʪʝʩʪʽʚ ʟʙʝʨʽʛʘʶʪʴʩʷ 

ʥʝʟʤʽʥʥʠʤʠ. 

ʇʨʠʤ̔ʪʢʘ. ʋ ʨʦʟʛʣʷʥʫʪʦʤʫ ʧʨʠʢʣʘʜʽ ʢʦʨʝʢʮʽʾ ʦʜʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ 

ʥʝʜʦʩʪʘʪʥʴʦ, ʦʩʢʽʣʴʢʠ ʨʝʟʫʣʴʪʘʪ ʪʝʩʪʫ ʊ1 ʪʝʞ ʥʝʛʘʪʠʚʥʠʡ (ʆ11 = 0,1 < ʃ = 0,3). 
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ɺʠʭʦʜʠʪʴ, ʡʦʛʦ ʪʝʞ ʧʦʪʨʽʙʥʦ ʧʦʣʽʧʰʫʚʘʪʠ, ʩʢʦʨʝʛʫʚʘʚʰʠ ʚʽʜʧʦʚʽʜʥʽ ʨʝʩʫʨʩʠ. 

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʥʘ ʧʽʜʽʙʨʘʪʠ (ʚʨʫʯʥʫ ʘʙʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ) ʪʘʢʽ ʟʥʘʯʝʥʥʷ ɝ 1̨1 ʽ ɝ 1̨3, ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʙʫʜʫʪʴ 

ʚʠʢʦʥʫʚʘʪʠʩʷ ʥʘʩʪʫʧʥʽ ʫʤʦʚʠ: ʆ11*  0, ʆ13*  0, ʆ1* > ʂ (ɝʆ1 > 0,12); 

ʙ) ʟ ʪʝʩʪʽʚ ʟ ʥʝʛʘʪʠʚʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʙʠʨʘʻʪʴʩʷ ʥʘʡʥʠʞʯʘ 

ʦʮʽʥʢʘ, ʢʦʨʝʢʪʫʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽ ʨʝʩʫʨʩʠ ʡ ʧʦʚʪʦʨʥʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʪʽʣʴʢʠ 

ʜʘʥʠʡ ʪʝʩʪ (ʫ ʥʘʰʦʤʫ ʧʨʠʢʣʘʜʽ ʊ1): 

 
 

 
 

ɺʠʩʥʦʚʦʢ: ʜʣʷ ʪʦʛʦ ʱʦʙ ʫʚʘʞʘʪʠ ɽʌ ɽ1 ʚʠʢʦʥʘʥʦʾ, ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ 

ʢʦʨʠʛʫʚʘʣʴʥʽ ʟʘʭʦʜʠ ʱʦʜʦ ʨʝʩʫʨʩʽʚ, ʢʦʥʪʨʦʣʴʦʚʘʥʠʤ ʪʝʩʪʦʤ ʊ1, ʘ ʧʦʪʽʤ 

ʧʨʦʚʝʩʪʠ ʧʦʚʪʦʨʥʝ ʪʝʩʪʫʚʘʥʥʷ ʟ ʨʝʟʫʣʴʪʘʪʦʤ ʆ11*> 0,7 ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʩʪʫʧʽʥʴ 

ʚʠʢʦʥʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʨʝʩʫʨʩʽʚ ʧʦʪʨʽʙʥʦ ʧʦʙʽʣʴʰʘʪʠ ʚ K = 7 ʨʘʟ, ʪʦʙʪʦ ʥʘ 

K% = 600 %). ʇʨʠ ʮʴʦʤʫ ʧʨʠʡʤʝʤʦ, ʱʦ ʨʝʟʫʣʴʪʘʪʠ ʽʥʰʠʭ ʪʝʩʪʽʚ ʟʙʝʨʽʛʘʶʪʴʩʷ 

ʥʝʟʤʽʥʥʠʤʠ ( ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʠʤʽʪʢʠ ʜʦ ʚʘʨʽʘʥʪʘ ʘ); 

ʚ) ʜʣʷ ʧʦʚʪʦʨʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʚʠʙʠʨʘʻʪʴʩʷ ʪʝʩʪ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʥʘʡʤʝʥʰ ʨʝʩʫʨʩʥʦʤʽʩʪʢʠʤ ʢʦʨʠʛʫʚʘʣʴʥʠʤ ʟʘʭʦʜʘʤ (ʥʘʧʨʠʢʣʘʜ, ʟ ʧʦʛʣʷʜʫ 

ʢʽʣʴʢʦʩʪʽ ʧʦʚʪʦʨʥʦ ʨʝʘʣʽʟʦʚʘʥʠʭ ʪʝʩʪʽʚ, ʯʘʩʫ ʜʣʷ ʪʝʩʪʫʚʘʥʥʷ, ʨʝʩʫʨʩʽʚ 

ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʦʨʛʘʥʽʟʘʮʽʾ ʪʝʩʪʫʚʘʥʥʷ ʡ ʪ.ʧ.), ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʧʽʜʛʦʪʦʚʢʘ ʡ ʧʦʚʪʦʨʥʘ ʨʝʘʣʽʟʘʮʽʷ ʪʝʩʪʽʚ; 

ʛ) ʫ ʚʠʧʘʜʢʫ ʷʢʱʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ (2.15) ʽ (2.16) ʢʦʨʝʢʮʽʾ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʦʜʥʦʛʦ ʪʝʩʪʫ ʥʝʜʦʩʪʘʪʥʴʦ, ʪʝ ʚʠʙʠʨʘʶʪʴʩʷ ʜʚʘ ʪʝʩʪʠ (ʽ ʢʦʥʪʨʦʣʴʦʚʘʥʽ ʥʠʤʠ 

ʨʝʩʫʨʩʠ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ), ʪʨʠ ʽ ʪ.ʜ. ʟ ʤʽʨʢʫʚʘʥʴ, ʥʘʚʝʜʝʥʠʤ ʫ ʧ.ʧ. ʘ, ʙ, ʚ. 

ʊʘʢʦʞ ʪʫʪ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʤʽʨʢʫʚʘʥʥʷ, ʧʦʚ'ʷʟʘʥʽ ʟ ʦʙʤʝʞʝʥʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʨʝʩʫʨʩʽʚ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ ʜʦ ʛʨʘʥʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʂ ʦʙʨʘʥʠʡ ʜʣʷ ʢʦʨʝʢʮʽʾ ʧʦ 

ʚʘʨʽʘʥʪʘʭ ʘ, ʙ ʘʙʦ ʚ ʨʝʟʫʣʴʪʘʪ ʪʝʩʪʫ ʧʦʪʨʽʙʥʦ ʧʽʜʚʠʱʠʪʠ ʜʦ 1, ʱʦ ʦʟʥʘʯʘʻ 100 

% ʚʠʢʦʥʘʥʥʷ ʧʦʚʥʦʛʦ ʪʝʩʪʫ, ʱʦ ʧʝʨʝʚʽʨʷʻ. ʗʢʱʦ ʮʝ ï ʚʘʞʢʦʚʠʢʦʥʘʥʝ 

ʟʘʚʜʘʥʥʷ, ʪʦ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʨʝʘʣʴʥʠʤ ʚʠʭʦʜʦʤ  ̒ ʚʘʨʽʘʥʪ ʢʦʨʝʢʮʽʾ 
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ʨʝʟʫʣʴʪʘʪʽʚ ʜʝʢʽʣʴʢʦʭ (ʧʦʯʠʥʘʶʯʠ ʽʟ ʜʚʦʭ) ʪʝʩʪʽʚ ʽ ʜʦʜʘʪʢʦʚʽ ʢʦʨʠʛʫʚʘʣʴʥʽ 

ʟʘʭʦʜʠ ʚʽʜʧʦʚʽʜʥʠʭ ʾʤ ʨʝʩʫʨʩʽʚ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ. 

ʋ ʟʘʚʝʨʰʝʥʥʽ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʦʟʚ'ʷʟʦʢ ʧʦʩʪʘʚʣʝʥʦʛʦ ʟʘʚʜʘʥʥʷ ʪʝʤ 

ʩʢʣʘʜʥʽʰʝ, ʯʠʤ ʙʽʣʴʰʝ ʚʚʦʜʠʪʴʩʷ ʜʦʜʘʪʢʦʚʠʭ ʨʝʩʫʨʩʥʠʭ ʦʙʤʝʞʝʥʴ (ʯʘʩʦʚʠʭ, 

ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʠʭ, ʢʘʜʨʦʚʠʭ, ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʽ ʪ.ʧ.). ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʦ, 

ʱʦʙ ʫʩʽ ʨʝʟʫʣʴʪʘʪʠ ʧʝʨʝʚʽʨʢʠ ʩʪʫʧʝʥʽ ʚʠʢʦʥʘʥʥʷ ʢʦʞʥʦʛʦ ɽʌ ʥʘ ʚʩʽʭ ʪʝʩʪʘʭ 

ʙʫʣʠ ʥʝ ʥʠʞʯʝ ʟʘʜʘʥʦʛʦ ʤʽʥʽʤʘʣʴʥʦʛʦ (ʛʨʘʥʠʯʥʦʛʦ) ʨʽʚʥʷ. ʇʨʦʧʦʥʦʚʘʥʽ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ, ʤʝʪʦʜʠ ʡ ʘʣʛʦʨʠʪʤʠ ʜʦʟʚʦʣʷʶʪʴ ʬʦʨʤʘʣʽʟʫʚʘʪʠ ʧʨʦʮʝʜʫʨʫ 

ʢʦʨʝʢʪʥʦʾ ʦʮʽʥʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʩʪʦʚʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʩʪʫʧʝʥʽ ʚʠʢʦʥʘʥʥʷ ɽʌ 

ʽ ̒ ʥʝʦʙʭʽʜʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʨʠ ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʠʯʥʦʛʦ, ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʡ 

ʘʣʛʦʨʠʪʤʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. 

ɯʻʨʘʨʭʽʯʥʘ ʧʨʦʮʝʜʫʨʘ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʩʪʘʥʫ 

ʝʣʝʤʝʥʪʽʚ ʽ ʧʨʠʩʪʨʦʾʚ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʤʠ ʤʝʨʝʞʘʤʠ. 

ɼʣʷ ʦʮʽʥʢʠ ʩʪʫʧʝʥʷ ʚʠʢʦʥʘʥʥʷ ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʥʪʝʛʨʘʣʴʥʦ-ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʡ ʢʨʠʪʝʨʽʡ. ʇʦʙʫʜʫʻʤʦ ɸɯɼʂʆ 

ʢʦʞʥʦʛʦ ʨʽʚʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʽʻʨʘʨʭʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʤʦʜʝʣʽ. ʇʨʠʡʤʝʤʦ, ʱʦ ʚʩʽ ʦʮʽʥʢʠ  ̒ ʥʦʨʤʘʣʽʟʦʚʘʥʠʤʠ 

ʚʝʣʠʯʠʥʘʤʠ ʚ ʜʽʘʧʘʟʦʥʽ [0; 1]. ʊʘʢʦʞ ʜʣʷ ʽʥʪʝʛʨʘʣʴʥʠʭ ʦʮʽʥʦʢ ʫʩʽʭ ʨʽʚʥʽʚ 

ʚʢʘʞʝʤʦ, ʱʦ ʜʣʷ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʩʢʣʘʜʦʚʠʭ (ʦʮʽʥʦʢ) 

ʚʠʢʦʥʫʻʪʴʩʷ ʫʤʦʚʘ ʥʦʨʤʫʚʘʥʥʷ - ʾʭ ʩʫʤʘ ʨʽʚʥʘ 1. 

ʆʮʽʥʢʘ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʝʣʝʤʝʥʪʘ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʆ(ɽʉʋ): 

 

 (2.20) 

ʜʝ ʆ(ʌɿ) ï ʦʮʽʥʢʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ; ʆ(ɯɿ) - 

ʦʮʽʥʢʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ; ʆ(ʇɿ) ï ʦʮʽʥʢʘ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ; ʆ(ʂɿ) ï ʦʮʽʥʢʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ; ʆ(ʊɿ) ï ʦʮʽʥʢʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ; ɻl ,̝ ɻ˴̝ , ɻ̃ ,̝ ɻ̠ ,̝ ɻ̐̈ ï ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ (ʧʦʢʘʟʥʠʢʠ 

ʚʘʞʣʠʚʦʩʪʽ ʢʨʠʪʝʨʽʶ) ʚʽʜʧʦʚʽʜʥʦʛʦ ʚʠʜʫ ʟʘʙʝʟʧʝʯʝʥʥʷ. 
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ʆʮʽʥʢʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʣʝʤʝʥʪʘ 

ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʆ(ʌɿ): 

 (2.21) 

ʜʝ ʆ(ʋʅ) ï ʦʮʽʥʢʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ 

ʥʝʩʧʨʘʚʥʦʩʪʷʤʠ; ʆ(ʂʂ) ï ʦʮʽʥʢʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʩʠʩʪʝʤʠ 

ʢʝʨʫʚʘʥʥʷ ʢʦʥʬʽʛʫʨʘʮʽʻʶ; ʆ(ʋʋ) ï ʦʮʽʥʢʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ 

ʧʽʜʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʦʙʣʽʢʦʤ; ʆ(ʋʇ) ï ʦʮʽʥʢʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ; ʆ(ʌʆ) ï ʦʮʽʥʢʘ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʙʝʟʧʝʢʦʶ; ɼʋʅ, ɼʋʂ, 

ɼʋʋ, ɼʋʇ, ɼʋɹ ï ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ (ʧʦʢʘʟʥʠʢʠ ʚʘʞʣʠʚʦʩʪʽ ʢʨʠʪʝʨʽʶ) 

ʚʽʜʧʦʚʽʜʥʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʧʽʜʩʠʩʪʝʤʠ. 

ʆʮʽʥʢʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʣʝʤʝʥʪʘ 

ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʆ(ɯɿ): 

,           (2.22) 

ʜʝ ʆ(ʋɹɼ) ï ʦʮʽʥʢʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʽʜʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ 

ʙʘʟʘʤʠ ʜʘʥʠʭ; ʆ(ɺɺ) ï ʦʮʽʥʢʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʽʜʩʠʩʪʝʤʠ 

ʚʚʝʜʝʥʥʷ/ʚʠʚʦʜʫ ʜʦʢʫʤʝʥʪʘʮʽʾ; ʆ(ɺ) ï ʦʮʽʥʢʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʧʽʜʩʠʩʪʝʤʠ ʚʟʘʻʤʦʜʽʾ ʟ ʦʧʝʨʘʪʦʨʦʤ; ɼʋɹɼ, ɼɺɺ, ɼɺʆ ï ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ 

(ʧʦʢʘʟʥʠʢʠ ʚʘʞʣʠʚʦʩʪʽ ʢʨʠʪʝʨʽʶ) ʚʽʜʧʦʚʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʽʜʩʠʩʪʝʤʠ. 

ʆʮʽʥʢʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʣʝʤʝʥʪʘ ʩʠʩʪʝʤʠ 

ʢʝʨʫʚʘʥʥʷ ʆ(ʇɿ): 

,     (2.23) 

ʜʝ ʆ(ʉʇ) ï ʦʮʽʥʢʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʾ ʧʽʜʩʠʩʪʝʤʠ ʩʠʩʪʝʤʥʠʭ 

ʧʨʦʛʨʘʤ; ʆ(ʇʇ) ï ʦʮʽʥʢʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʾ ʧʽʜʩʠʩʪʝʤʠ ʧʨʠʢʣʘʜʥʠʭ 

ʧʨʦʛʨʘʤ; ɼʉʇ, ɼʇʇ ï ʚʘʛʦʚ ̔ ʢʦʝʬʽʮʽʻʥʪʠ (ʧʦʢʘʟʥʠʢʠ ʚʘʞʣʠʚʦʩʪʽ ʢʨʠʪʝʨʽʶ) 

ʚʽʜʧʦʚʽʜʥʦʾ ʧʨʦʛʨʘʤʥʦʾ ʧʽʜʩʠʩʪʝʤʠ. 

ʆʮʽʥʢʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʤʫʥʽʢʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʣʝʤʝʥʪʘ 

ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʆ( ʂɿ): 

,   (2.24) 

ʜʝ ʆ(ɯʋ) ï ʦʮʽʥʢʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʧʽʜʩʠʩʪʝʤʠ ʽʥʪʝʨʬʝʡʩʽʚ 

ʢʝʨʫʚʘʥʥʷ; ʆ(ʊʇ) ï ʦʮʽʥʢʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʧʽʜʩʠʩʪʝʤʠ 
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ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʦʪʦʢʦʣʽʚ; ɼɯʋ, ɼʊʇ ï ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ (ʧʦʢʘʟʥʠʢʠ 

ʚʘʞʣʠʚʦʩʪʽ ʢʨʠʪʝʨʽʶ) ʚʽʜʧʦʚʽʜʥʦʾ ʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʧʽʜʩʠʩʪʝʤʠ. 

ʆʮʽʥʢʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʣʝʤʝʥʪʘ ʩʠʩʪʝʤʠ 

ʢʝʨʫʚʘʥʥʷ ʆ(ʊɿ): 

,   (2.25) 

ʜʝ ʆ(ʎʋ) ï ʦʮʽʥʢʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʾ ʧʽʜʩʠʩʪʝʤʠ ʮʝʥʪʨʘʣʴʥʠʭ 

ʧʨʠʩʪʨʦʾʚ; ʆ(ʇʋ) ï ʦʮʽʥʢʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʾ ʧʽʜʩʠʩʪʝʤʠ 

ʧʝʨʠʬʝʨʽʡʥʠʭ ʧʨʠʩʪʨʦʾʚ; ʆ(ɺ) ï ʦʮʽʥʢʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦʾ ʧʽʜʩʠʩʪʝʤʠ 

ʢʦʤʫʥʽʢʘʮʽʡʥʠʭ ʧʨʠʩʪʨʦʾʚ; ɼʎʋ, ɼʇʋ, ɼʂʋ ï ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ (ʧʦʢʘʟʥʠʢʠ 

ʚʘʞʣʠʚʦʩʪʽ ʢʨʠʪʝʨʽʶ) ʚʽʜʧʦʚʽʜʥʦʾ ʪʝʭʥʽʯʥʦʾ ʧʽʜʩʠʩʪʝʤʠ. 

ʆʮʽʥʢʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʽʜʩʠʩʪʝʤʠ ʚʠʜʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʆ(ʇʉ) 

ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʦʮʽʥʦʢ ʩʪʫʧʝʥʽʚ ʚʠʢʦʥʘʥʥʷ ʛʨʫʧ ʬʫʥʢʮʽʡ ʪʨʴʦʭ ʚʠʜʽʚ: 

ʽʥʪʝʨʬʝʡʩʥʠʭ, ʱʦ ʦʙʨʦʙʣʷʶʪʴ, ʱʦ ʡ ʪʨʘʥʩʬʦʨʤʫʶʪʴ. ʎʝ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʚ 

ʟʘʛʘʣʴʥʦʤʫ ʚʠʜʽ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ: 

,   (2.26)  

ʜʝ ʆ(ʇʉ) ï ʦʮʽʥʢʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʥʢʨʝʪʥʦʾ (ʌ, ɯ, ʇ, ʂ, ʊ) ʧʽʜʩʠʩʪʝʤʠ; 

ʆ(ɯʌ.ʇʉ) ï ʦʮʽʥʢʘ ʩʪʫʧʝʥʷ ʚʠʢʦʥʘʥʥʷ ʛʨʫʧʠ ʽʥʪʝʨʬʝʡʩʥʠʭ ʬʫʥʢʮʽʡ 

ʢʦʥʢʨʝʪʥʦʾ ʧʽʜʩʠʩʪʝʤʠ; ʆ(ʆʌ.ʇʉ) ï ʦʮʽʥʢʘ ʩʪʫʧʝʥʷ ʚʠʢʦʥʘʥʥʷ ʛʨʫʧʠ 

ʦʙʨʦʙʥʠʭ ʬʫʥʢʮʽʡ ʢʦʥʢʨʝʪʥʦʾ ʧʽʜʩʠʩʪʝʤʠ; ʆ(ʊʌ.ʇʉ) ï ʦʮʽʥʢʘ ʩʪʫʧʝʥʷ 

ʚʠʢʦʥʘʥʥʷ ʛʨʫʧʠ ʬʫʥʢʮʽʡ, ʱʦ ʪʨʘʥʩʬʦʨʤʫʶʪʴ, ʢʦʥʢʨʝʪʥʦʾ ʧʽʜʩʠʩʪʝʤʠ; ɾɯʌ.ʇʉ, 

ɾɯʌ.ʇʉ, ɾʊʌ.ʇʉ ï ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ (ʧʦʢʘʟʥʠʢʠ ʚʘʞʣʠʚʦʩʪʽ ʢʨʠʪʝʨʽʶ) 

ʚʽʜʧʦʚʽʜʥʦʾ ʛʨʫʧʠ ʬʫʥʢʮʽʡ ʢʦʥʢʨʝʪʥʦʾ ʧʽʜʩʠʩʪʝʤʠ. 

ɺʠʨʘʞʝʥʥʷ ʚʠʜʫ (2.26) ʙʫʜʫʶʪʴʩʷ ʩʪʽʣʴʢʠ ʨʘʟ, ʩʢʽʣʴʢʠ ʚʠʜʽʣʝʥʝ 

ʧʽʜʩʠʩʪʝʤ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʜʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʟʘʧʨʦʧʦʥʦʚʘʥʽʡ ʜʽʘʛʥʦʩʪʠʯʥʽʡ 

ʤʦʜʝʣʽ ʦʙ'ʻʢʪʘ ʢʦʥʪʨʦʣʶ ï ʝʣʝʤʝʥʪʘ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ. 

ʆʮʽʥʢʘ ʩʪʫʧʝʥʷ ʚʠʢʦʥʘʥʥʷ ʛʨʫʧʠ ʬʫʥʢʮʽʡ ʧʽʜʩʠʩʪʝʤʠ ʚʠʜʫ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʆ(ɻʌ.ʇʉ) ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʮʽʥʦʢ ʩʪʫʧʝʥʷ ʚʠʢʦʥʘʥʥʷ ʩʢʣʘʜʦʚʠʭ ʾʾ 

ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ: 

,   (2.27) 
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ʜʝ ʆ(ɻʌ.ʇʉ) - ʦʮʽʥʢʘ ʩʪʫʧʝʥʷ ʚʠʢʦʥʘʥʥʷ ʢʦʥʢʨʝʪʥʦʾ ʛʨʫʧʠ ʬʫʥʢʮʽʡ ɻʌ ʜʘʥʦʾ 

(ʌ, ɯ, ʇ, ʂ, ʊ) ʧʽʜʩʠʩʪʝʤʠ;  ï ʦʮʽʥʢʘ ʩʪʫʧʝʥʷ ʚʠʢʦʥʘʥʥʷ 

ʝʣʝʤʝʥʪʘʨʥʦʾ ʬʫʥʢʮʽʾ ɽʌi ï ʽʟ ʛʨʫʧʠ ʬʫʥʢʮʽʡ ɻʌ ʢʦʥʢʨʝʪʥʦʾ ʧʽʜʩʠʩʪʝʤʠ ʇʉ; 

mɻʌ.ʇʉ ï ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ ʫ ʛʨʫʧʽ ʬʫʥʢʮʽʡ ɻʌ ʢʦʥʢʨʝʪʥʦʾ 

ʧʽʜʩʠʩʪʝʤʠ ʇʉ;  ï ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ (ʧʦʢʘʟʥʠʢʠ ʚʘʞʣʠʚʦʩʪʽ ʢʨʠʪʝʨʽʶ) 

ʝʣʝʤʝʥʪʘʨʥʦʾ ʬʫʥʢʮʽʾ  ʽʟ ʛʨʫʧʠ ʬʫʥʢʮʽʡ ɻʌ ʢʦʥʢʨʝʪʥʦʾ ʧʽʜʩʠʩʪʝʤʠ ʇʉ. 

ɺʠʨʘʟʠ ʚʠʜʫ (2.27) ʙʫʜʫʶʪʴʩʷ ʩʪʽʣʴʢʠ ʨʘʟ, ʩʢʽʣʴʢʠ ʚʠʜʽʣʝʥʦ ʛʨʫʧ 

ʬʫʥʢʮʽʡ ʫ ʢʦʞʥʽʡ ʧʽʜʩʠʩʪʝʤʽ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʜʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ 

ʟʘʧʨʦʧʦʥʦʚʘʥʽʡ ʜʽʘʛʥʦʩʪʠʯʥʽʡ ʤʦʜʝʣʽ ʦʙ'ʻʢʪʘ ʢʦʥʪʨʦʣʶ - ʝʣʝʤʝʥʪʘ ʩʠʩʪʝʤʠ 

ʢʝʨʫʚʘʥʥʷ. 

ʆʮʽʥʢʘ ʩʪʫʧʝʥʷ ʚʠʢʦʥʘʥʥʷ ʝʣʝʤʝʥʪʘʨʥʦʾ ʬʫʥʢʮʽʾ ʧʽʜʩʠʩʪʝʤʠ ʚʠʜʫ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʆ(Eʌɻʌ.ʇʉ) ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʮʽʥʦʢ ʨʝʘʣʽʟʦʚʘʥʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ 

ʪʝʩʪʽʚ, ʱʦ ʙʨʘʚ ʫʯʘʩʪʴ ʫ ʢʦʥʪʨʦʣʽ ʜʘʥʦʾ ʝʣʝʤʝʥʪʘʨʥʦʾ ʬʫʥʢʮʽʾ: 

,   (2.28) 

ʜʝ ʆ(ɻʌ.ʇʉ) - ʦʮʽʥʢʘ ʩʪʫʧʝʥʷ ʚʠʢʦʥʘʥʥʷ ʝʣʝʤʝʥʪʘʨʥʦʾ ʬʫʥʢʮʽʾ ɽʌi- ʫ ʩʢʣʘʜʽ 

ʇʉ ʢʦʥʢʨʝʪʥʦʾ ʛʨʫʧʠ ʬʫʥʢʮʽʡ ɻʌ ʜʘʥʦʾ (ʌ, ɯ, ʇ, ʂ, ʊ) ʧʽʜʩʠʩʪʝʤʠ; ʆ(ʊj 
ʇʉ) ï

ʦʮʽʥʢʘ ʟʘ ʨʝʘʣʽʟʘʮʽʶ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʪʝʩʪʫ ʊj 
ʇʉ, ʧʝʨʝʚʽʨʷʶʯʦʛʦ ʝʣʝʤʝʥʪʘʨʥʫ 

ʬʫʥʢʮʽʶ Eʌɻʌ.ʇʉ ʽʟ ʛʨʫʧʠ ʪʝʩʪʽʚ, ʱʦ ʢʦʥʪʨʦʣʶʶʪʴ ʢʦʥʢʨʝʪʥʫ ʧʽʜʩʠʩʪʝʤʫ ʇʉ; 

nʇʉ ï ʢʽʣʴʢʽʩʪʴ ʪʝʩʪʽʚ ʫ ʛʨʫʧʽ, ʱʦ ʢʦʥʪʨʦʣʶʻ ʢʦʥʢʨʝʪʥʫ ʧʽʜʩʠʩʪʝʤʫ ʇʉ; ʀ̃  ˞- 

ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ (ʧʦʢʘʟʥʠʢʠ ʚʘʞʣʠʚʦʩʪʽ ʢʨʠʪʝʨʽʶ) ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʪʝʩʪʫ ʊj 

ʽʟ ʛʨʫʧʠ ʪʝʩʪʽʚ, ʱʦ ʢʦʥʪʨʦʣʶʶʪʴ ʢʦʥʢʨʝʪʥʫ ʧʽʜʩʠʩʪʝʤʫ ʇʉ. ʗʢʱʦ 

ʜʽʘʛʥʦʩʪʠʯʥʠʡ ʪʝʩʪ ʊʇʉ ʥʝ ʢʦʥʪʨʦʣʶʻ ʝʣʝʤʝʥʪʘʨʥʫ ʬʫʥʢʮʽʶ ɽʌɻʌ.ʇʉ, ʪʝ ʡʦʛʦ 

ʟʥʘʯʝʥʥʷ ʡ ʚʽʜʧʦʚʽʜʥʠʡ ʚʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʨʠ ʥʴʦʤʫ ʫʭʚʘʣʶʶʪʴʩʷ ʨʽʚʥʠʤʠ 

ʥʫʣʶ. 

ɺʠʨʘʟʠ ʚʠʜʫ (2.28) ʙʫʜʫʶʪʴʩʷ ʩʪʽʣʴʢʠ ʨʘʟ, ʩʢʽʣʴʢʠ ʚʠʜʽʣʝʥʝ 

ʝʣʝʤʝʥʪʘʨʥʠʭ ʬʫʥʢʮʽʡ ʫ ʢʦʞʥʽʡ ʧʽʜʩʠʩʪʝʤʽ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʜʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ 

ʟʘʧʨʦʧʦʥʦʚʘʥʽʡ ʜʽʘʛʥʦʩʪʠʯʥʽʡ ʤʦʜʝʣʽ ʦʙ'ʻʢʪʘ ʢʦʥʪʨʦʣʶ - ʝʣʝʤʝʥʪʘ ʩʠʩʪʝʤʠ 

ʢʝʨʫʚʘʥʥʷ. ɺʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʧʽʜʙʠʨʘʶʪʴʩʷ ʧʦ ʟʥʘʯʠʤʦʩʪʽ (ʚʘʞʣʠʚʦʩʪʽ) 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʟʘʩʦʙʫ ʢʦʥʪʨʦʣʶ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʫʤʦʚʠ ʥʦʨʤʫʚʘʥʥʷ, ʧʨʠ ʮʴʦʤʫ 

ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʥʠʞʯʝ ʤʝʪʦʜʠʢʘ ʾʭ ʚʠʟʥʘʯʝʥʥʷ. 
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ʇʦʤʽʪʠʤʦ, ʱʦ ʜʠʬʝʨʝʥʮʽʘʣʴʥʽ ʦʮʽʥʢʠ, -̔ʛʦ ʨʽʚʥʷ, ʱʦ ʚʭʦʜʷʪʴ ʫ 

ʩʪʨʫʢʪʫʨʫ ʽʥʪʝʛʨʘʣʴʥʦʾ ʦʮʽʥʢʠ, -̔ʛʦ ʨʽʚʥʷ ʽʻʨʘʨʭʽʾ, ,̒ ʫ ʩʚʦʶ ʯʝʨʛʫ, 

ʽʥʪʝʛʨʘʣʴʥʠʤʠ ʦʮʽʥʢʘʤʠ ʜʣʷ ʥʘʩʪʫʧʥʦʛʦ (+̔1)-ʛʦ ʨʽʚʥʷ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʽʻʨʘʨʭʽʯʥʘ ʧʨʦʮʝʜʫʨʘ ʚʠʟʥʘʯʝʥʥʷ ʦʮʽʥʦʢ ʢʦʞʥʦʛʦ ʨʽʚʥʷ 

ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʤʦʜʝʣʽ ʝʣʝʤʝʥʪʘ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʟʨʫʯʥʘ ʜʣʷ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʥʘ ʧʨʘʢʪʠʮʽ. ʇʨʠ ʮʴʦʤʫ ʚʠʥʠʢʘʻ ʟʘʚʜʘʥʥʷ ʦʮʽʥʢʠ ʚʽʨʦʛʽʜʥʦʩʪʽ ʧʨʠ ʫʭʚʘʣʝʥʥʽ 

ʨʽʰʝʥʥʷ. ʃʽʥʽʡʥʠʡ ʬʦʨʤʘʪ ʢʨʠʪʝʨʽʶ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʷʚʠʱ ʧʦʤʠʣʢʦʚʦʛʦ 

ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʥʷ ʪʠʧʫ çʥʝʧʨʘʚʠʣʴʥʝ ʙʨʘʢʫʚʘʥʥʷè ʘʙʦ çʧʨʦʧʫʩʢ ʜʝʬʝʢʪʫè ( 

ʫ ʤʘʪʝʤʘʪʠʯʥʽʡ ʩʪʘʪʠʩʪʠʮʽ - ʧʦʤʠʣʢʠ 1 ʽ 2 ʨʦʜʫ). ʊʦʤʫ ʚ ʥʘʩʪʫʧʥʦʤʫ ʨʦʟʜʽʣʽ 

ʧʨʦʚʦʜʠʪʴʩʷ ʘʥʘʣʽʟ ʨʠʟʠʢʽʚ ʧʦʤʠʣʢʦʚʦʛʦ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʥʷ, ʱʦʙ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʢʨʠʪʝʨʽʡ ʦʮʽʥʶʚʘʥʥʷ ʤʽʛ ʝʬʝʢʪʠʚʥʦ ʡ ʦʙˇʨʫʥʪʦʚʘʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʧʨʠ ʨʦʟʚ'ʷʟʢʫ ʟʘʚʜʘʥʴ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʩʪʘʥʫ ʝʣʝʤʝʥʪʽʚ 

ʨʦʟʧʦʜʽʣʝʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ. 

 

2.4 ʄʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʽʚ ʫʟʘʛʘʣʴʥʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʣʝʤʝʥʪʽʚ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʤʝʨʝʞ 

ʈʦʟʨʦʙʣʝʥʽ ʜʽʘʛʥʦʩʪʠʯʥʽ ʤʦʜʝʣʽ, ʘʣʛʦʨʠʪʤʠ ʪʝʩʪʦʚʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, 

ʤʝʪʦʜʠ ʜʝʰʠʬʨʘʮʽʾ ʡ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʥʷ, ʩʧʦʩʦʙʠ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ 

ʨʝʟʫʣʴʪʘʪʽʚ ʢʦʥʪʨʦʣʶ ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʚʠʱʠʪʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʥʘʜʽʡʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ: 

- ʜʣʷ ʨʦʟʚ'ʷʟʢʫ ʨʽʟʥʠʭ ʟʘʚʜʘʥʴ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ (ʢʦʥʪʨʦʣʴ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʡ ʢʦʥʪʨʦʣʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ [90]) ʨʦʟʨʦʙʣʝʥʽ ʨʽʟʥʽ ʜʽʘʛʥʦʩʪʠʯʥʽ ʤʦʜʝʣʽ, 

ʘʜʝʢʚʘʪʥʽʩʪʴ ʷʢʠʭ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʟʘ 

ʨʘʭʫʥʦʢ ʘʢʪʠʚʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʩʦʙʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʚʽʜʧʦʚʽʜʥʠʭ ʤʦʜʝʣʝʡ ʜʝʬʝʢʪʽʚ; 

- ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʘʣʛʦʨʠʪʤʠ 

ʫʤʦʚʥʦʛʦ ʡ ʙʝʟʫʤʦʚʥʦʛʦ ʧʦʰʫʢʫ ʜʝʬʝʢʪʽʚ ʟʘʜʘʥʦʛʦ ʢʣʘʩʫ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ 

ʟʤʝʥʰʠʪʠ ʩʝʨʝʜʥʽʡ ʯʘʩ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʡ ʢʽʣʴʢʽʩʪʴ ʨʝʘʣʽʟʦʚʘʥʠʭ ʪʝʩʪʽʚ; 

- ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʩʧʦʩʦʙʠ ʢʦʤʙʽʥʦʚʘʥʦʛʦ (ʚʟʘʻʤʦʜʦʧʦʚʥʶʶʯʦʛʦ) 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʧʘʨʘʪʘ ʡ ʤʝʪʦʜʽʚ ʜʚʽʡʢʦʚʦʾ ʡ ʙʘʛʘʪʦʟʥʘʯʥʦʾ ( ʫ ʪʦʤʫ ʯʠʩʣʽ 
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ʥʝʯʽʪʢʦʾ) ʣʦʛʽʢʠ ʜʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʠʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʪʦʯʥʦʛʦ ʫʭʚʘʣʝʥʥʷ 

ʨʽʰʝʥʥʷ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʥʪʨʦʣʶ; 

- ʜʣʷ ʦʮʽʥʢʠ ʧʨʘʚʠʣʴʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʚ 

ʨʘʤʢʘʭ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʽʻʨʘʨʭʽʯʥʦʾ ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʤʦʜʝʣʽ (ʚʠʜʠ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʧʽʜʩʠʩʪʝʤʠ ʚʠʜʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʛʨʫʧʠ ʬʫʥʢʮʽʡ, ʝʣʝʤʝʥʪʘʨʥʽ ʬʫʥʢʮʽʾ) 

ʨʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʧʨʘʚʠʣʴʥʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʥʘ 

ʦʩʥʦʚʽ ʘʜʠʪʠʚʥʦʛʦ ʽʥʪʝʛʨʦ-ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʢʨʠʪʝʨʽʶ ʦʮʽʥʶʚʘʥʥʷ, 

ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʦʨʠʛʽʥʘʣʴʥʘ ʤʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʚʘʞʣʠʚʦʩʪʽ 

ʢʨʠʪʝʨʽʾʚ. ɺʦʥʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 

ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ( ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ, ʜʣʷ ʘʥʘʣʽʟʫ ʧʦʪʦʯʥʦʾ ʩʠʪʫʘʮʽʾ, ʧʽʩʣʷ 

ʚʥʝʩʝʥʥʷ ʟʤʽʥ, ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʤʦʛʘʤ, 

ʜʣʷ ʚʠʙʦʨʫ ʚʘʨʽʘʥʪʘ ʨʝʘʣʽʟʘʮʽʾ ʡ ʪ.ʧ.). 

ɼʣʷ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʧʦʢʘʟʥʠʢʽʚ ʩʠʩʪʝʤʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʥʘ ʫʟʘʛʘʣʴʥʝʥʽ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʽ ʾʾ ʝʣʝʤʝʥʪʽʚ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʥʘʩʪʫʧʥʘ ʤʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʽʚ, ʟʘʩʥʦʚʘʥʘ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ 

çʢʣʘʩʠʯʥʦʛʦè ʧʽʜʭʦʜʫ ʪʝʦʨʽʾ ʥʘʜʽʡʥʦʩʪʽ [38, 63, 104] ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʦʩʦʙʣʠʚʦʩʪʝʡ (ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʥʽʚ ʽ ʧʝʨʝʭʦʜʽʚ ʤʽʞ ʥʠʤʠ) ʦʙʨʘʥʦʛʦ ʢʣʘʩʫ 

ʦʙ'ʻʢʪʽʚ. 

1. ɺʠʟʥʘʯʘʶʪʴʩʷ ʡ ʦʧʠʩʫʶʪʴʩʷ n ʩʪʘʥʽʚ ʦʙ'ʻʢʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ Si 

(ʝʣʝʤʝʥʪʘ, ʧʽʜʩʠʩʪʝʤʠ, ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ). 

2. ɹʫʜʫʻʪʴʩʷ ʜʽʘʛʥʦʩʪʠʯʥʘ ʤʦʜʝʣʴ (ʥʘʧʨʠʢʣʘʜ, ʫ ʚʠʛʣʷʜʽ 

ʄʘʨʢʽʚʩʴʢʦʛʦ ʣʘʥʮʶʛʘ), ʟʘʜʘʶʪʴʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʨʝʭʦʜʽʚ qij. 

3. ɹʫʜʫʻʪʴʩʷ ʩʠʩʪʝʤʘ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʬʽʥʘʣʴʥʠʭ ʽʤʦʚʽʨʥʦʩʪʝʡ ʟʥʘʭʦʜʞʝʥʥʷ ʦʙ'ʻʢʪʘ ʚ ʢʦʞʥʦʤʫ ʟʽ ʩʪʘʥʽʚ 

ʈ)(1): 

.   (2.29) 

4. ʋʭʚʘʣʶʻʪʴʩʷ ʛʽʧʦʪʝʟʘ, ʱʦ ʄʘʨʢʽʚʩʴʢʠʡ ʧʨʦʮʝʩ ʻ ʩʪʘʮʽʦʥʘʨʥʠʤ, 

ʪʦʤʫ ʬʽʥʘʣʴʥʽ ʡʤʦʚʽʨʥʦʩʪʽ ʚʚʘʞʘʶʪʴʩʷ ʧʦʩʪʽʡʥʠʤʠ. ɿ 

ʫʨʘʭʫʚʘʥʥʷʤ ʮʴʦʛʦ ʙʫʜʫʻʪʴʩʷ ʩʠʩʪʝʤʘ ʘʣʛʝʙʨʘʾʯʥʠʭ ʨʽʚʥʷʥʴ, ʷʢʘ 

ʚʠʨʽʰʫʻʪʴʩʷ ʚʽʜʥʦʩʥʦ ʈ. 
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5. ɺʠʟʥʘʯʘʶʪʴʩʷ ʫʟʘʛʘʣʴʥʝʥʽ ʧʦʢʘʟʥʠʢʠ ʥʘʜʽʡʥʦʩʪʽ, ʪʘʢʽ, ʢʦʝʬʽʮʽʻʥʪ 

ʛʦʪʦʚʥʦʩʪʽ ʂʛ, ʢʦʝʬʽʮʽʻʥʪ ʪʝʭʥʽʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʂʪʠ, 

ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʩʪʦʶ ʂʧ ʽ ʽʥ. 

ʇʨʦʽʣʶʩʪʨʫʻʤʦ ʧʨʦʧʦʥʦʚʘʥʫ ʤʝʪʦʜʠʢʫ ʥʘ ʧʨʠʢʣʘʜʽ ʝʣʝʤʝʥʪʘ 

ʨʦʟʧʦʜʽʣʝʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʢʦʤʧôʶʪʝʨʥʦʾ ʩʠʩʪʝʤʠ.  

ɺʠʜʽʣʠʤʦ ʡ ʦʧʠʰʝʤʦ ʥʘʩʪʫʧʥʽ ʩʪʘʥʠ ʦʙ'ʻʢʪʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ: 

- ʦʙ'ʻʢʪ ʧʝʨʝʙʫʚʘʻ ʚ ʨʦʙʦʯʦʤʫ ʨʝʞʠʤʽ; 

- ʦʙ'ʻʢʪ ʧʝʨʝʙʫʚʘʻ ʚ ʧʝʨʝʜʙʘʯʝʥʦʤʫ ʨʝʛʣʘʤʝʥʪʦʤ ʨʝʞʠʤʽ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ; 

- ʦʙ'ʻʢʪ ʥʝʩʧʨʘʚʥʠʡ (ʥʝʧʨʘʮʝʟʜʘʪʥʠʡ, ʥʝʧʨʘʚʠʣʴʥʦ ʬʫʥʢʮʽʦʥʫʻ) ʽ 

ʧʝʨʝʙʫʚʘʻ ʚ ʨʦʙʦʯʦʤʫ ʨʝʞʠʤʽ; 

- ʦʙ'ʻʢʪ ʧʝʨʝʙʫʚʘʻ ʚ ʨʝʞʠʤʽ ʚʽʜʥʦʚʣʝʥʥʷ (ʧʦʰʫʢ ʥʝʩʧʨʘʚʥʦʩʪʝʡ, 

ʨʝʤʦʥʪ, ʟʘʤʽʥʘ, ʧʝʨʝʚʽʨʢʘ ʷʢʦʩʪʽ ʧʨʦʚʝʜʝʥʠʭ ʨʦʙʽʪ ʽ ʪ.ʧ.). 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʛʨʘʬʘ ʧʝʨʝʭʦʜʽʚ ʄʘʨʢʽʚʩʢʦʛʦ ʧʨʦʮʝʩʫ (ʨʠʩ. 2.2) ʫʚʝʜʝʤʦ 

ʧʦʟʥʘʯʝʥʥʷ ʩʪʘʥʽʚ Si ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʨʝʭʦʜʽʚ qij: 

Sl - ʈ; S2 - ɼ; S3 - ʅ; S4 - ɺ; 

ʇ ï ʧʝʨʝʭʦʜʠ ʚ ʥʝʩʧʨʘʚʥʠʡ ʩʪʘʥ (ʟʽ ʩʧʨʘʚʥʦʛʦ ʩʪʘʥʫ S1 q13 = ʇi; ʟʽ ʩʪʘʥʫ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ S2 q23 = ʇʜ); 

ʈ ï ʧʝʨʝʭʦʜʠ ʚ ʨʦʙʦʯʠʡ ʩʪʘʥ (ʟʽ ʩʪʘʥʫ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ S2 = ʈʜ; ʟʽ ʩʪʘʥʫ 

ʚʽʜʥʦʚʣʝʥʥʷ S4 q41 = ʈʚ); 

ɾ ï ʧʝʨʝʭʦʜʠ ʚ ʩʪʘʥ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʘʙʦ ʚʽʜʥʦʚʣʝʥʥʷ (ʟ ʨʦʙʦʯʦʛʦ ʩʪʘʥʫ 

S1 q12 = ɾ̑; ʟ ʥʝʩʧʨʘʚʥʦʛʦ ʩʪʘʥʫ S3 q34 = ɾ̎). 
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ʈʠʩʫʥʦʢ 2.2 - ɻʨʘʬ ʧʝʨʝʭʦʜʽʚ  

3, 4. ɹʫʜʫʻʤʦ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʘʮʽʦʥʘʨʥʦʩʪʽ ʧʨʦʮʝʩʫ: 

 

 
ʈʝʟʫʣʴʪʘʪ ʨʦʟʚ'ʷʟʢʫ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ: 

 

 

 

 
 

ɿʚʽʜʩʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʨʘʟ ʜʣʷ ʡʤʦʚʽʨʥʦʩʪʽ ʈʨ, ʘ ʯʝʨʝʟ ʥʝʾ ï ʽ ʜʣʷ ʚʩʽʭ 

ʽʥʰʠʭ: 

 
(  

 

 
ɯʥʪʝʥʩʠʚʥʦʩʪʽ ʧʝʨʝʭʦʜʽʚ ʚʠʟʥʘʯʘʶʪʴʩʷ ʷʢ ʟʚʦʨʦʪʥʽ ʚʝʣʠʯʠʥʠ ʜʦ 

ʫʩʝʨʝʜʥʝʥʠʭ ʯʘʩʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʮʝʩʫ: 

ʇʨ = 1/ ʊʝ, ʜʝ ʊʝ  ï ʥʘʨʦʙʽʪʦʢ ʥʘ ʚʽʜʤʦʚʫ ʦʙ'ʻʢʪʘ ʚ ʨʦʙʦʯʦʤʫ ʨʝʞʠʤʽ; 

ʇʜ = 1/ʊʧ, ʜʝ ʊʧ ï ʯʘʩ ʧʝʨʝʚʽʨʢʠ ʦʙ'ʻʢʪʘ ʡ ʚʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ ʫ ʨʝʞʠʤʽ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ; 

ʈʜ = 1/ʊʨ, ʜʝ ʊʨ ï ʯʘʩ ʧʝʨʝʭʦʜʫ ʦʙ'ʻʢʪʘ ʚ ʨʦʙʦʯʠʡ ʨʝʞʠʤ ʟ ʨʝʞʠʤʫ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ; 

ʈʚ = 1/ʊʚ, ʜʝ ʊʚ ï ʯʘʩ ʚʽʜʥʦʚʣʝʥʥʷ ʦʙ'ʻʢʪʘ; 

ɾʨ = 1/ʊʜ, ʜʝ ʊʜ ï ʧʝʨʽʦʜ ʧʨʦʚʝʜʝʥʥʷ ʨʝʛʣʘʤʝʥʪʥʠʭ ʨʦʙʽʪ ʟ ʦʙ'ʻʢʪʦʤ; 

ɾʥ = 1/ʊʥ, ʜʝ ʊʥ ï ʯʘʩ ʧʝʨʝʭʦʜʫ ʦʙ'ʻʢʪʘ ʚ ʨʝʞʠʤ ʚʽʜʥʦʚʣʝʥʥʷ ʟ ʨʝʞʠʤʫ 

ʥʝʩʧʨʘʚʥʦʛʦ ʩʪʘʥʫ. 


