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ɸʅʆʊɸʎɯʗ 

ɻʘʡʢʦ ʉ. ɯ. ʆʥʪʦʣʦʛʦ-ʢʝʨʦʚʘʥ ̔ ʟʘʩʦʙʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʢʚʘʣʽʬʽʢʘʮʽʡʥʦʛʦ ʨʽʚʥʷ PhD candidate ʟʘ ʩʧʝʮʽʘʣʴʥʽʩʪʶ 

122 ï ʂʦʤʧôʶʪʝʨʥʽ ʥʘʫʢʠ. ï ɯʥʩʪʠʪʫʪ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʽ ʛʣʦʙʘʣʴʥʦʛʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ ʅʘʮʽʦʥʘʣʴʥʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ, ʂʠʾʚ, 2023. 

ɼʠʩʝʨʪʘʮʽʡʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʩʚʷʯʝʥʦ  ʚʠʨʽʰʝʥʥʶ ʘʢʪʫʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʦʾ ʟʘʜʘʯʽ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʧʨʠʨʦʜʥʦʤʦʚʥʠʭ ʚʠʜʘʥʴ ʚ ʛʣʦʙʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ 

ʰʣʷʭʦʤ ʨʦʟʨʦʙʢʠ ʤʦʜʝʣ,̔ ʤʝʪʦʜʫ ʽ ʟʘʩʦʙʽʚ ʾʭ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʪʘ ʢʦʥʩʦʣʽʜʘʮʽʾ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʧʨʠʨʦʜʥʦʤʦʚʥʠʭ ʚʠʜʘʥʴ.  

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʦʥʪʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʚʠʜʘʥʴ ʚ 

ʛʣʦʙʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ.  

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʘʟʫʶʪʴʩʷ ʥʘ ʟʘʛʘʣʴʥʽʡ ʪʝʦʨʽʾ 

ʥʘʫʢʦʚʦʛʦ ʧʽʟʥʘʥʥʷ ʪʘ ʥʘ ʟʘʩʘʜʘʭ ʩʠʩʪʝʤʥʦʩʪʽ, ʤʥʦʞʠʥʥʦʩʪʽ, ʨʝʢʫʨʩʠʚʥʦʾ ʨʝʜʫʢʮʽʾ, 

ʛʦʤʦʪʦʧʽʯʥʠʭ ʪʠʧʽʚ, ʨʝʬʣʝʢʩʽʾ ʪʝʢʩʪʦʚʠʭ ʥʘʨʘʪʠʚʽʚ. ɼʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ 

ʟʘʜʘʯ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʪʘʢʽ ʤʝʪʦʜʠ: ʜʣʷ ʘʥʘʣʽʟʫ ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʚʠʜʘʥʴ ʚ ʄʝʨʝʞʽ ï ʤʝʪʦʜ ʩʠʩʪʝʤʦʣʦʛʽʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ; ʜʣʷ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʽʚ 

ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ ï ʪʝʦʨʽʷ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ, ʩʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ, ʪʝʦʨʽʷ ʤʥʦʞʠʥ, 

ʪʝʦʨʽʷ ʛʨʘʬʽʚ, ʣʷʤʙʜʘ-ʯʠʩʣʝʥʥʷ; ʜʣʷ ʬʦʨʤʘʣʽʟʘʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʟʥʘʥʴ ï ʘʣʛʝʙʨʦ-

ʣʦʛʽʯʥʠʡ ʪʘ ʘʢʩʽʦʤʘʪʠʯʥʠʡ ʤʝʪʦʜʠ; ʜʣʷ ʧʨʦʛʨʘʤʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ï ʰʘʙʣʦʥʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʘʥʘʣʽʟ.  

ʄʝʪʘ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʟʘʙʝʟʧʝʯʝʥʥʽ ʦʥʪʦʣʦʛʦ-ʢʝʨʦʚʘʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʟʘʩʘʜʘʭ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʦʰʫʢʫ 

ʽʥʬʦʨʤʘʮʽʾ ʚ ʧʨʠʨʦʜʥʦʤʦʚʥʠʭ ʚʠʜʘʥʥʷʭ, ʾʭ ʚʽʜʦʙʨʘʞʝʥʥʷ ʫ ʬʦʨʤʘʪʽ ʦʥʪʦʣʦʛʽʡ ʪʘ 

ʢʦʥʩʦʣʽʜʘʮʽʾ ʾʭ ʢʦʥʪʝʢʩʪʽʚ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʟʘʟʥʘʯʝʥʦʾ ʤʝʪʠ ʧʨʦʚʝʜʝʥʦ ʥʘʩʪʫʧʥʫ 

ʨʦʙʦʪʫ: 
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1) ʈʦʟʨʦʙʣʝʥʦ ʢʦʥʮʝʧʪʫʘʣʴʥʫ ʦʥʪʦʣʦʛʦ-ʢʝʨʦʚʘʥʫ ʤʦʜʝʣʴ 

ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʦʙʨʘʟʽʚ ʧʨʠʨʦʜʥʦʤʦʚʥʠʭ 

ʚʠʜʘʥʴ. ʈʦʟʨʦʙʢʘ ʜʘʥʦʾ ʤʦʜʝʣʽ ʚʢʣʶʯʘʻ ʥʘʩʪʫʧʥʽ ʝʪʘʧʠ: 

 ʈʦʟʨʦʙʢʘ ʪʘʢʩʦʥʦʤʽʯʥʦ ʾʤʦʜʝʣ ̔ʩʪʨʫʢʪʫʨʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʨʽʟʥʦʩʪʠʣʴʦʚʠʭ 

ʜʦʢʫʤʝʥʪʽʚ; 

 ʈʦʟʨʦʙʢʘ ʤʦʜʝʣ ̔ ʨʝʬʣʝʢʩʽʡʥʦʾ ʚʟʘʻʤʦʜʽʾ ʤʽʢʨʦʪʝʢʩʪʽʚ, ʷʢ ʢʦʥʪʝʢʩʪʽʚ 

ʪʘʢʩʦʥʦʤʽʯʥʦʾ ʤʦʜʝʣʽ ʨʽʟʥʦʩʪʠʣʴʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ; 

 ʈʦʟʨʦʙʢʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʾʤʦʜʝʣ ̔ʨʝʢʫʨʩʠʚʥʦʾ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʢʦʥʮʝʧʪʘʤʠ 

ʪʘʢʩʦʥʦʤʽʡ ʨʽʟʥʦʩʪʠʣʴʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ;  

 ʈʦʟʨʦʙʢʘ ʧʨʦʮʝʜʫʨʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʘʢʩʦʥʦʤʽʯʥʠʭ ʩʪʨʫʢʪʫʨ ʨʽʟʥʦʩʪʠʣʴʦʚʠʭ 

ʜʦʢʫʤʝʥʪʽʚ ʥʘ ʟʘʩʘʜʘʭ ʨʝʜʫʢʮʽʾ; 

2) ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʧʨʠʨʦʜʥʦʤʦʚʥʠʭ ʚʠʜʘʥʴ, ʦʩʥʦʚʫ ʷʢʦʛʦ ʩʪʘʥʦʚʣʷʪʴ: 

 ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʦʙʨʘʟʫ ʜʦʢʫʤʝʥʪʫ; 

 ʂʦʥʮʝʧʪʫʘʣʴʥʘ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʤʦʜʝʣʽ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʚ ʦʥʪʦʣʦʛʽʯʥʦʤʫ ʬʦʨʤʘʪʽ; 

 ʄʝʪʦʜʠʢʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʜʦʜʘʪʢʫ ʂɯʊ çʇʦʣʽʝʜʨè  ʈʝʜʫʢʪʦʨ; 

 ʂʣʘʩʠʬʽʢʘʮʽʷ ʨʽʟʥʦʩʪʠʣʴʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ;  

 ʐʢʘʣʘ ʩʪʫʧʝʥʷ ʬʦʨʤʘʣʽʟʦʚʘʥʦʩʪʽ ʜʦʢʫʤʝʥʪʫ; 

 ʄʦʜʝʣʴ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʢʦʥʩʦʣʽʜʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ; 

 ʇʨʦʮʝʜʫʨʘ ʬʦʨʤʫʚʘʥʥʷ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʦʧʠʩʫ ʩʠʩʪʝʤʠ ʜʦʢʫʤʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ 

ʡʦʛʦ ʪʝʢʩʪʦʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ; 

 ʇʨʘʚʠʣʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʚʠʜʽʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟ ʜʦʢʫʤʝʥʪʽʚ.  

3) ʉʪʚʦʨʝʥʦ ʤʝʨʝʞʝʚʠʡ ʧʨʦʛʨʘʤʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʽ ʟʘʩʽʙ 

ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ 

ʝʣʝʢʪʨʦʥʥʠʭ ʚʠʜʘʥʥʷʭ. ʉʪʚʦʨʝʥʠʡ ʟʘʩʽʙ ʜʦʟʚʦʣʷʻ: 

 ʚʽʜʙʠʨʘʪʠ ʪʘ ʥʘʢʦʧʠʯʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʟ ʪʝʢʩʪʽʚ ʧʨʠʨʦʜʥʦʶ ʤʦʚʦʶ; 

 ʙʫʜʫʚʘʪʠ ʪʝʤʘʪʠʯʥʽ ʛʣʦʩʘʨʽʾ, ʪʝʟʘʫʨʫʩʠ, ʪʦʱʦ; 

  ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʪʘ ʢʘʪʘʣʦʛʽʟʫʚʘʪʠ ʪʝʤʘʪʠʯʥʫ ʽʥʬʦʨʤʘʮʽʶ; 
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 ʟʜʽʡʩʥʶʚʘʪʠ ʦʥʪʦʣʦʛʽʯʥʝ ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʽʥʞʠʥʽʨʠʥʛ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʩʪʘʥʦʚʣʝʥʥʷ ʽʻʨʘʨʭʽʯʥʠʭ ʩʪʨʫʢʪʫʨ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ ʤʦʚʥʦ-

ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʦʧʠʩʫ ʪʝʤʘʪʠʢʠ ʧʨʝʜʤʝʪʥʠʭ ʛʘʣʫʟʝʡ; 

 - ʙʫʜʫʚʘʪʠ ʢʘʪʝʛʦʨʽʘʣʴʥʽ ʨʽʚʥʽ ʤʦʚʥʦ-ʦʥʪʦʣʦʛʽʯʥʠʭ ʦʧʠʩʽʚ ʪʝʤʘʪʠʢ 

ʧʨʝʜʤʝʪʥʠʭ ʩʬʝʨ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ; 

 ʢʦʥʩʦʣʽʜʫʚʘʪʠ ʢʦʥʪʝʢʩʪʠ ʨʽʟʥʦʩʪʠʣʴʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ ʫ ʧʨʦʮʝʩʽ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʝʤ; 

- ʚʠʣʫʯʘʪʠ ʽʟ ʤʥʦʞʠʥʠ ʪʝʢʩʪʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ ʟʥʘʥʥʷ, ʨʝʣʝʚʘʥʪʥʽ ʜʦ ʟʘʜʘʥʦʾ 

ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ, ʟʜʽʡʩʥʶʚʘʪʠ ʾʭ ʩʠʩʪʝʤʥʦ-ʦʥʪʦʣʦʛʽʯʥʦ ʾ ʩʪʨʫʢʪʫʨʠʟʘʮʽ ʾ ʪʘ 

ʬʦʨʤʘʣʴʥʦ-ʣʦʛʽʯʥʦʛʦ ʧʦʜʘʥʥʷ. 

ɺ ʧʨʦʮʝʩʽ ʚʠʢʦʥʘʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʪʨʠʤʘʥʦ ʪʘʢʽ ʦʩʥʦʚʥʽ 

ʨʝʟʫʣʴʪʘʪʠ: 

 ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʫʯʘʩʥʽ ʟʘʩʦʙʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʨʠʨʦʜʥʦʤʦʚʥʠʭ ʚʠʜʘʥʴ ʚ 

ʄʝʨʝʞʽ,  ʨʦʟʨʦʙʣʝʥʦ ʾʭ ʢʣʘʩʠʬʽʢʘʮʽʶ. 

 ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʨʠʨʦʜʥʦʤʦʚʥʠʭ 

ʚʠʜʘʥʴ; 

 ʅʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʦ-ʢʝʨʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʫʜʦʩʢʦʥʘʣʝʥʦ ʪʝʭʥʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ 

ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʧʦʰʫʢʫ ʽʥʬʦʨʤʘʮʽʾ; 

 ʈʦʟʨʦʙʣʝʥʦ ɯʊ-ʪʝʭʥʦʣʦʛʽ ʁ ʬʦʨʤʫʚʘʥʥʷ ʦʥʪʦʣʦʛʽʡ ʚʠʜʘʥʴ ʥʘ ʦʩʥʦʚʽ 

ʨʝʧʨʝʟʝʥʪʘʮʽʾ ʾʭ ʪʘʢʩʦʥʦʤʽʡ, ʟʚôʷʟʢʽʚ ʤʽʞ ʾʭ ʢʦʥʪʝʢʩʪʘʤʠ ʪʘ ʤʥʦʞʠʥʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʚʠʜʘʥʴ, ʱʦ ʟʘʙʝʟʧʝʯʫ̒  ʝʬʝʢʪʠʚʥʠʡ ʧʦʰʫʢ ʽʥʬʦʨʤʘʮʽʾ ʫ 

ʧʨʠʨʦʜʥʦʤʦʚʥʠʭ ʚʠʜʘʥʥʷʭ; 

 ʉʪʚʦʨʝʥʦ ʦʥʪʦʣʦʛʽʯʥʠʡ ʨʝʧʦʟʠʪʦʨʽʡ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ; 

 ʅʘʙʫʣʠ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʽʜʝʾ ʝʬʝʢʪʠʚʥʦʾ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, 

ʰʚʠʜʢʦʛʦ ʧʦʰʫʢʫ ʽʥʬʦʨʤʘʮʽʾ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʦʥʪʦʣʦʛʽʷ, ʦʥʪʦʣʦʛʽʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʽʩʪʴ, 

ʧʨʠʨʦʜʥʦʤʦʚʥʽ ʚʠʜʘʥʥʷ, ʨʽʟʥʦʩʪʠʣʴʦʚʽ ʜʦʢʫʤʝʥʪʠ, ʢʦʥʪʝʢʩʪ, ʽʥʪʝʨʘʢʪʠʚʥʠʡ 

ʜʦʢʫʤʝʥʪ, ʟʥʘʥʥʷ-ʦʨʽʻʥʪʦʚʘʥʘ ʩʠʩʪʝʤʘ. 
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ʉʧʠʩʦʢ ʧʫʙʣʽʢʘʮʽʡ ʟʜʦʙʫʚʘʯʘ 

ʇʫʙʣʽʢʘʮʽʾ ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ 

1. ʉʪʨʠʞʘʢ, ʆ.ɭ., ʇʨʠʭʦʜʥʶʢ ɺ.ɺ.,  ɻʘʡʢʦ ʉ. ɯ., ʐʘʧʦʚʘʣʦʚ ɺ.ɹ. ɺʽʜʦʙʨʘʞʝʥʥʷ 

ʤʝʨʝʞʝʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʚʠʛʣʷʜʽ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ. 

ʊʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʧʽʜʭʽʜ. ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʝʢʦʥʦʤʽʮʽ. 2018. 

ˉ 3 (12). ʉ. 87-100.  

2. ʇʨʠʭʦʜʥʶʢ ɺ.ɺ., ʉʪʨʠʞʘʢ ʆ.ɭ., ɻʘʡʢʦ ʉ. ɯ., ʏʝʧʢʦʚ ʈ.ɯ. ɯʥʬʦʨʤʘʮʽʡʥʦ-

ʘʥʘʣʽʪʠʯʥʠʡ ʢʦʤʧʣʝʢʩ ʧʽʜʪʨʠʤʢʠ ʧʨʦʮʝʩʽʚ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ. 2018. ˉ 4 (28). ʉ. 103-119.  

3. ɻʘʡʢʦ ʉ. ɯ., ʇʨʠʭʦʜʥʶʢ ɺ. ɺ. ʇʽʜʭʽʜ ʜʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦ ʾʩʪʨʫʢʪʫʨʠʟʘʮʽ ʾ

ʦʩʚʪ̔ʥʽʭ ʨʝʩʫʨʩʽʚ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʨʝʢʫʨʩʠʚʥʦʾ ʨʝʜʫʢʮʽʾ. ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ 

ʄʘʣʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ. 2021. ˉ  1 (19). ʉ. 28-38. DOI: 

http://doi.org/10.51707/2618-0529-2021-20-03.  

4. ɻʘʡʢʦ ʉ. ɯ. ʆʥʪʦʣʦʛʦ-ʢʝʨʦʚʘʥʽ ʟʘʩʦʙʠ ʦʙʨʦʙʣʝʥʥʷ ʪʘ ʧʦʜʘʥʥʷ ʚʝʣʠʢʠʭ 

ʤʘʩʠʚʽʚ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʪʝʢʩʪʽʚ. ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ 

ʪʝʭʥʦʣʦʛʽʡ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 2023. ˉ 2 (24). ʉ. 27-38. DOI: 

https://doi.org/10.30837/ITSSI.2023.24.027. 

 

ʇʫʙʣʽʢʘʮʽʾ ʫ ʚʠʜʘʥʥʷʭ ʽʥʦʟʝʤʥʠʭ ʜʝʨʞʘʚ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʪʘ ʨʦʟʚʠʪʢʫ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʩʦʶʟʫ 

5. ɻʘʡʢʦ ʉ. ʀ., ʇʨʠʭʦʜʥʶʢ ɺ. ɺ. ʉʨʝʜʩʪʚʘ ʪʨʘʥʩʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʨʘʟʥʳʭ ʩʪʠʣʝʡ. Information Models 

and Analyses. 2020. Vol. 9, No 1. P. 78-99.  

 

ʉʪʘʪʪʽ ʫ ʥʘʫʢʦʚʠʭ ʟʘʢʦʨʜʦʥʥʠʭ ʚʠʜʘʥʥʷʭ, ʱʦ ʽʥʜʝʢʩʫʶʪʴʩʷ ʫ ʤʽʞʥʘʨʦʜʥʠʭ 

ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟʘʭ (Scopus, Web of Science) 

6. Stryzhak O., Prychodniuk V., Popova M., Nadutenko M., Haiko S., Chepkov R. 

(2021) Development of an Oceanographic Databank Based on Ontological 

Interactive Documents. In: Arai K. (eds) Intelligent Computing. Lecture Notes 

in Networks and Systems. Vol. 284. Springer, Cham. P. 97-114. DOI: 

https://doi.org/10.1007/978-3-030-80126-7_8.  
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ʄʘʪʝʨʽʘʣʠ ʪʘ ʪʝʟʠ ʢʦʥʬʝʨʝʥʮʽʡ 

7. ɻʘʡʢʦ ʉ. ɯ., ʇʨʠʭʦʜʥʶʢ ɺ. ɺ. ɸʚʪʦʤʘʪʠʟʦʚʘʥʘ ʦʙʨʦʙʢʘ ʘʢʘʜʝʤʽʯʥʠʭ ʚʠʜʘʥʴ 

ʟʘʩʦʙʘʤʠ ʩʠʩʪʝʤʠ çʈʝʢʫʨʩʠʚʥʠʡ ʨʝʜʫʢʪʦʨè. ɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ, ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷʤ, ʟʘʭʦʜʘʤʠ ʚ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʷʭ: ʢʦʣʝʢʪʠʚʥʘ ʤʦʥʦʛʨʘʬʽʷ ʟʘ ʤʘʪ. XVII ʤ̔ ʞʥʘʨ. ʥʘʫʢ.-

ʧʨʘʢʪ. ʢʦʥʬ. (ʤ. ʂʠʾʚ, 25-26 ʚʝʨʝʩʥʷ 2018). ʂʠʾʚ, 2018. ʉ. 126-128. 

8. ɻʫʨʞʽʡ ɸ., ɻʘʡʢʦ ʉ., ʇʦʧʦʚʘ ʄ., ʉʪʨʠʞʘʢ ʆ. ʊʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʽ ʢʦʛʥʽʪʠʚʥʽ 

ʟʘʩʦʙʠ ʧʽʜʪʨʠʤʢʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʆʩʚʽʪʘ ʜʣʷ ʤʠʨʫ = Edukacja dla 

pokoju: ʟʙ. ʥʘʫʢ. ʧʨ. VIII  ʫʢʨʘʾʥʩʴʢʦ-ʧʦʣʴʩʴʢʦʛʦ ʥʘʫʢ. ʬʦʨʫʤʫ (ʤ. ʂʠʾʚ, 8-10 

ʞʦʚʪʥʷ 2019 ʨ.). ʂʠʾʚ, 2019. ʊ.1. ʉ. 190-200. 

9. ɻʘʡʢʦ ʉ. ɯ., ʇʨʠʭʦʜʥʶʢ ɺ. ɺ. ʆʙʨʦʙʢʘ ʽʥʬʦʨʤʘʮʽʾ ʚ ʩʝʨʝʜʦʚʠʱʽ çʊʆɼʆʉ-

ʈʝʜʫʢʪʦʨè ʥʘ ʧʨʠʢʣʘʜʽ ʪʝʢʩʪʫ ʧʫʙʣʽʮʠʩʪʠʯʥʦʛʦ ʩʪʠʣʶ. ʈʘʜʽʦʝʣʝʢʪʨʦʥʽʢʘ ʪʘ 

ʤʦʣʦʜʴ ʫ ʍʍɯ ʩʪʦʣʽʪʪʽ: ʤʘʪʝʨʽʘʣʠ 23-ʛʦ ʤ̔ ʞʥʘʨ. ʤʦʣʦʜʽʞʥʦʛʦ ʬʦʨʫʤʫ (ʤ. 

ʍʘʨʢʽʚ, 16-18 ʢʚʽʪʥʷ 2019 ʨ.).  ʍʘʨʢʽʚ, 2019. ʉ. 11-12. 

10. ɻʘʡʢʦ ʉ. ɯ. ʄʝʪʦʜʠʢʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤʠ çʈʝʢʫʨʩʠʚʥʠʡ ʨʝʜʫʢʪʦʨè. 

ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʥʘʫʮʽ ʪʘ ʦʩʚʽʪʽ: ʤʘʪʝʨʽʘʣʠ ʜʨʫʛʦʾ ʤʽʞʥʘʨ. ʥʘʫʢʦʚʦ-

ʧʨʘʢʪ. ʢʦʥʬ. (ʤ. ʉʻʚʻʨʦʜʦʥʝʮʴʢ, 5 7 ʙʝʨʝʟʥʷ 2019 ʨ.).  ʉʻʚʻʨʦʜʦʥʝʮʴʢ, 2019.  

ʉ. 90-92. 
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ABSTRACT 

Haiko S. I.  Ontology-driven means of presenting unstructured information  

Qualifying scientific work on manuscript rights. 

Thesis for the PhD Candidate degree on the specialty 122 - «Computer Science». 

Institute of Telecommunications and Global Information Space of the National Academy 

of Sciences of Ukraine, Kyiv, 2023. 

The thesis is dedicated to solving the current scientific and technical task of 

systematization of natural language publications in a global environment by developing 

a model, method and means of their transdisciplinary presentation and consolidation. 

The object of research is the process of transdisciplinary presentation of natural 

language publications.  

The subject of research is ontological methods of presenting publications in a global 

environment. 

Research methods. The conducted research is based on the general theory of 

scientific knowledge and on the principles of systematicity, multiplicity, recursive 

reduction, homotopy types, reflection of textual narratives. The following methods were 

used to solve the problems: for the analysis of modern means of presenting publications 

on the Internet - the method of systemological classification; for the development of 

problem solving methods - theory of complex systems, system analysis, set theory, graph 

theory, lambda calculus; for the formalization of knowledge presentation ï algebraic-

logical and axiomatic methods; for software implementation of information technology ï 

design templates and object-oriented analysis.  

The purpose of the thesis is to provide an ontology-driven presentation of 

unstructured information based on the automatic search for information in natural 

language publications, their display in the format of ontologies, and the consolidation of 

their contexts. To achieve the specified goal, the following work was carried out: 

1) A conceptual ontology-driven model of transdisciplinary representation of 

electronic images of natural language publications has been developed. The 

development of this model includes the following stages: 
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 Development of a taxonomic model of the structural display of documents of 

different styles; 

 Development of a model of reflexive interaction of microtexts as contexts of a 

taxonomic model of documents of various styles; 

 Development of a functional model of recursive interaction between concepts of 

taxonomies of different styles of documents; 

 Development of a procedure for transforming taxonomic structures of various style 

documents on the basis of reduction; 

2) A method of transdisciplinary presentation of natural language publications 

has been developed, the basis of which is: 

 Functional architecture of the transdisciplinary image of the document; 

 Conceptual and information models of unstructured information presentation in 

ontological format; 

 Application method of the specialized application KIT "Polyedr"  Reducer; 

 Classification of various style documents; 

 The scale of the degree of formalization of the document; 

 Model of transdisciplinary consolidation of information resources; 

 The procedure for forming an ontological description of the document system 

based on its text representation; 

 Rules for automated extraction of information from documents. 

3) A network software and information tool for transdisciplinary presentation 

of information contained in electronic publications has been created. The created tool 

allows: 

 select and accumulate information from texts in natural language; 

 build thematic glossaries, thesauri, etc.; 

 classify and catalog thematic information; 

 carry out ontological management and research engineering, which ensure the 

establishment of hierarchical structures at all levels of linguistic and ontological 

description of subject areas; 
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 build categorical levels of linguistic and ontological descriptions of subject areas 

based on the use of ontological modeling tools; 

 consolidate the contexts of documents of different styles in the process of their use 

by the user; 

 extract knowledge relevant to a given subject area from a set of text documents, 

carry out their system-ontological structuring and formal-logical presentation. 

In the course of the dissertation work, the following main results were obtained: 

 Modern means of presenting natural language publications on the Web were 

analyzed, and their classification was developed; 

 A method of transdisciplinary presentation of natural language publications was 

developed; 

 The technological aspects of the object-oriented approach to information retrieval 

have been improved; 

 The IT technology for the formation of ontologies of publications based on the 

representation of their taxonomies, connections between their contexts and multiple 

representation of publications was developed, which ensures an effective search for 

information in natural language publications; 

 An ontological repository of normative documents has been created; 

 The idea of effective structuring and, accordingly, quick search for information 

gained further development. 

Keywords: ontology, ontological modeling, transdisciplinarity, natural language 

editions, multi-style documents, context, interactive document, knowledge-oriented 

system.  
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ɺʉʊʋʇ 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʉʫʯʘʩʥʠʡ ̔ ʥʬʦʨʤʘʮʽʡʥʠʡ ʧʨʦʩʪʽʨ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʪʨʽʤʢʠʤ ʟʨʦʩʪʘʥʥʷʤ ʦʙôʻʤʽʚ ʽʥʬʦʨʤʘʮʽʾ ʨʽʟʥʦʛʦ ʬʦʨʤʘʪʫ, ʟʤʽʩʪʫ 

ʪʘ ʪʝʤʘʪʠʯʥʠʭ ʧʨʦʬʽʣʽʚ. ʎʝʡ ʧʨʦʮʝʩ ʧʦʨʦʜʞʫʻ ʨʷʜ ʧʨʦʙʣʝʤ, ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʝʦʙʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʝʢʩʧʝʨʪʽʚ ʫ ʭʦʜʽ 

ʨʝʘʣʽʟʘʮʽʾ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʦʻʢʪʽʚ, ʱʦ ʥʦʩʷʪʴ ʢʦʤʧʣʝʢʩʥʠʡ ʭʘʨʘʢʪʝʨ. ʉʶʜʠ ʩʣʽʜ 

ʚʽʜʥʝʩʪʠ ʧʦʰʫʢ, ʦʙʨʦʙʢʫ, ʢʣʘʩʠʬʽʢʘʮʽʶ, ʢʘʪʝʛʦʨʠʟʘʮʽʶ, ʩʪʨʫʢʪʫʨʠʟʘʮʽʶ, 

ʽʥʪʝʛʨʘʮʽʶ ʪʘ ʢʦʥʩʦʣʽʜʘʮʽʶ ʨʝʩʫʨʩʽʚ ʛʣʦʙʘʣʴʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʊʘʢʦʞ ʩʣʽʜ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʧʨʦʙʣʝʤʘʪʠʢʘ ʽʥʪʝʛʨʘʮʽʾ ʪʘ ʢʦʥʩʦʣʽʜʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʨʝʩʫʨʩʽʚ ʥʦʩʠʪʴ ʰʠʨʦʢʠʡ ʽ ʨʦʟʤʠʪʠʡ ʭʘʨʘʢʪʝʨ ʟʘʚʜʷʢʠ ʛʝʪʝʨʦʛʝʥʥʦʩʪʽ 

(ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ), ʨʦʟʧʦʜʽʣʝʥʦʩʪʽ ʪʘ ʥʝʧʦʚʥʦʪʽ. 

ʈʦʟʚôʷʟʘʥʥʷ ʮʠʭ ʧʨʦʙʣʝʤ ʣʝʞʠʪʴ ʫ ʥʘʧʨʷʤʢʘʭ, ʧʦʚôʷʟʘʥʠʭ ʟʽ ʩʪʚʦʨʝʥʥʷʤ ʪʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʟʘʩʦʙʽʚ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ, ʷʢ ʧʘʩʠʚʥʦʾ ʩʠʩʪʝʤʠ 

ʤʝʨʝʞʝʚʠʭ ʟʥʘʥʴ. 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʥʘ ʩʴʦʛʦʜʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʦʟʨʠʚ ʤʽʞ ʜʦʩʪʘʪʥʴʦ ʨʦʟʚʠʥʝʥʠʤʠ 

ʟʘʩʦʙʘʤʠ ʛʨʘʤʘʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʧʨʠʨʦʜʥʦʤʦʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʚʫʟʴʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʟʘʜʘʯ ʽ ʥʝʜʦʩʪʘʪʥʽʩʪʶ ʪʘʢʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʢʦʤʧʣʝʢʩʥʠʭ ʟʘʜʘʯ ʧʦʚôʷʟʘʥʠʭ ʟ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʘʥʘʣʽʟʦʤ ʽ ʨʦʟʫʤʽʥʥʷʤ ʇʄ-

ʽʥʬʦʨʤʘʮʽʾ, ʾʾ ʬʦʨʤʘʣʴʥʦ-ʣʦʛʽʯʥʠʤ ʧʨʝʜʩʪʘʚʣʝʥʥʷʤ, ʜʦʙʫʚʘʥʥʷʤ ʧʨʝʜʤʝʪʥʠʭ ʟʥʘʥʴ 

ʟ ʾʭ ʥʘʩʪʫʧʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ. 

ʉʘʤʝ ʪʦʤʫ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ  

ʩʠʩʪʝʤ ʦʙʨʦʙʢʠ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚʚʘʞʘʶʪʴʩʷ ʪʽ, ʷʢʽ ʟʜʘʪʥʽ ʦʙʨʦʙʣʷʪʠ 

ʨʦʟʧʦʜʽʣʝʥʽ, ʧʦʣʽʪʝʤʘʪʠʯʥʽ, ʚʝʣʠʢʽ ʤʘʩʠʚʠ ʩʣʘʙʦ ʘʙʦ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ 

(ʟʦʢʨʝʤʘ, ʧʨʠʨʦʜʥʦʤʦʚʥʠʭ  ʜʦʢʫʤʝʥʪʽʚ), ʽ ʪʠʤ ʩʘʤʠʤ ʥʘʜʘʚʘʪʠ ʪʝʭʥʦʣʦʛʽʯʥʫ 

ʧʽʜʪʨʠʤʢʫ ʩʧʝʮʽʘʣʽʩʪʘʤ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʚ ʝʬʝʢʪʠʚʥʦʤʫ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʦʤʫ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʥʘʢʦʧʠʯʝʥʠʭ ʣʶʜʩʪʚʦʤ ʟʥʘʥʴ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʘʚʪʦʨ ʩʧʠʨʘʚʩʷ ʥʘ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʨʦʙʦʪʠ ʚ ʦʙʣʘʩʪʽ ʩʢʣʘʜʥʠʭ ʪʘ ʟʥʘʥʥʷ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʩʠʩʪʝʤ, ʱʦ ʨʦʟʛʣʷʜʘʣʠʩʷ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ ɻʣʫʰʢʦʚʘ ɺ. ʄ., ɻʣʘʜʫʥʘ ɺ. ʇ., 
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ɺʘʣʴʢʤʘʥʘ ʖ. ʈ., ʉʦʣʦʚʡʦʚʦʾ ʂ. ʆ., ʉʪʨʠʞʘʢʘ ʆ. ɭ., ʗʣʦʚʮʷ ɸ. ʃ., Gruber T., 

Guarino N., Noy N., Corcho O., Gomez-Perez A., Gruninger M., Fernandez-Lopez M., 

Happel H., McGuinness D., Lee J. ʪʘ ʽʥ.; ʘ ʪʘʢʦʞ ʟʘʩʦʙʽʚ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʾ 

ʚʟʘʻʤʦʜʽʾ ʂʥʷʟʝʚʦʾ ʆ. ʄ., ʃʠʩʘʢʘ ʃ. ɺ., ʄʦʢʽʷ ʄ. ʉ., ʇʘʣʘʛʽʥʘ ʆ. ɺ., ʇʨʠʛʦʞʠʥʘ ɯ. 

ʈ., ʉʪʨʠʞʘʢʘ ʆ. ɭ., ʐʠʨʦʢʦʚʘ ɺ. ɸ., Haken H., Kahneman D., Köhler W., Morin E., 

Nicolescu B., Piage J., Pink D., Polak F., Rose J., Stengers I., Whole A. ʪʘ ʽʥ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʠʩʝʨʪʘʮʽʡʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʻ ʚʘʞʣʠʚʝ ʥʘʫʢʦʚʝ ʪʘ ʧʨʘʢʪʠʯʥʝ 

ʟʥʘʯʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʩʧʨʷʤʦʚʘʥʝ ʥʘ ʚʠʨʽʰʝʥʥʷ ʘʢʪʫʘʣʴʥʦʾ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ 

ʟʘʜʘʯʽ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʨʽʟʥʦʨʽʜʥʠʭ ʧʨʠʨʦʜʥʦʤʦʚʥʠʭ ʚʠʜʘʥʴ ʚ ʛʣʦʙʘʣʴʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʰʣʷʭʦʤ ʨʦʟʨʦʙʢʠ ʤʦʜʝʣʽ, ʤʝʪʦʜʫ ʽ ʟʘʩʦʙʽʚ ʾʭ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʪʘ ʢʦʥʩʦʣʽʜʘʮʽʾ. 

ɿʚ'ʷʟʦʢ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ. ɼʠʩʝʨʪʘʮʽʶ ʚʠʢʦʥʘʥʦ ʚ ʤʝʞʘʭ ʥʘʫʢʦʚʠʭ 

ʪʝʤ ɯʥʩʪʠʪʫʪʫ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡ ʽ ʛʣʦʙʘʣʴʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ: 

çʉʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʟʘʩʦʙʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʝʨʝʞʝʮʝʥʪʨʠʯʥʠʭ ʩʠʪʫʘʮʽʡʥʠʭ ʮʝʥʪʨʽʚè, (ɼʈ ˉ 0116U000794), 

2016ï2020 ʨʨ.; çʉʪʚʦʨʝʥʥʷ ʤʝʪʦʜʽʚ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʩʘʜ ʬʦʨʤʫʚʘʥʥʷ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʙʘʟ ʟʥʘʥʴè, (ɼʈˉ017U000005), 2017ï2021 ʨʨ.; ñʈʦʟʨʦʙʢʘ 

ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʙʘʟʠ ʟʥʘʥʴ ʥʘʫʢʦʚʠʭ ʟʜʦʙʫʪʢʽʚ ʫʩʪʘʥʦʚ ʅɸʅ ʋʢʨʘʾʥʠ ʜʣʷ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫʯʥʽʚʩʴʢʦʾ ʤʦʣʦʜʽò 

(0120U100083), 2020-2022 ʨʨ. 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʘ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ 

ʟʘʙʝʟʧʝʯʝʥʥʽ ʦʥʪʦʣʦʛʦ-ʢʝʨʦʚʘʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘ 

ʟʘʩʘʜʘʭ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʦʰʫʢʫ ʽʥʬʦʨʤʘʮʽʾ ʚ ʧʨʠʨʦʜʥʦʤʦʚʥʠʭ ʚʠʜʘʥʥʷʭ, ʾʭ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʫ ʬʦʨʤʘʪʽ ʦʥʪʦʣʦʛʽʡ ʪʘ ʢʦʥʩʦʣʽʜʘʮʽʾ ʾʭ ʢʦʥʪʝʢʩʪʽʚ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʤʝʪʠ ʨʦʙʦʪʠ ʧʦʩʪʘʚʣʝʥʽ ʪʘʢʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: 

 ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʩʫʯʘʩʥʽ ʟʘʩʦʙʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʚʠʜʘʥʴ ʚ ʄʝʨʝʞʽ,  

ʨʦʟʨʦʙʠʪʠ  ʾʭ ʢʣʘʩʠʬʽʢʘʮʽʶ ʪʘ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʾʭ; 
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 ʨʦʟʨʦʙʠʪʠ ʢʦʥʮʝʧʪʫʘʣʴʥʫ ʦʥʪʦʣʦʛʽʯʥʫ ʤʦʜʝʣʴ ʽ ʟʘʩʦʙʠ 

ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʚʠʜʘʥʴ; 

 ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʽʟʥʦʩʪʠʣʴʦʚʠʭ 

ʧʨʠʨʦʜʥʦʤʦʚʥʠʭ ʚʠʜʘʥʴ; 

 ʩʪʚʦʨʠʪʠ ʤʝʨʝʞʝʚʽ ʧʨʦʛʨʘʤʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʽ ʟʘʩʦʙʠ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʝʣʝʢʪʨʦʥʥʠʭ ʚʠʜʘʥʥʷʭ; 

 ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʨʦʟʨʦʙʣʝʥʠʭ ʤʦʜʝʣʝʡ ʽ 

ʧʨʦʛʨʘʤʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʟʘʩʦʙʽʚ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʻ ʧʨʦʮʝʩ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʧʨʠʨʦʜʥʦʤʦʚʥʠʭ ʚʠʜʘʥʴ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʴ ï ʦʥʪʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʚʠʜʘʥʴ ʚ 

ʛʣʦʙʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʘʟʫʶʪʴʩʷ ʥʘ ʟʘʛʘʣʴʥʽʡ ʪʝʦʨʽʾ 

ʥʘʫʢʦʚʦʛʦ ʧʽʟʥʘʥʥʷ ʪʘ ʥʘ ʟʘʩʘʜʘʭ ʩʠʩʪʝʤʥʦʩʪʽ, ʤʥʦʞʠʥʥʦʩʪʽ, ʨʝʢʫʨʩʠʚʥʦʾ ʨʝʜʫʢʮʽʾ, 

ʛʦʤʦʪʦʧʽʯʥʠʭ ʪʠʧʽʚ, ʨʝʬʣʝʢʩʽʾ ʪʝʢʩʪʦʚʠʭ ʥʘʨʘʪʠʚʽʚ. ɼʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ 

ʟʘʜʘʯ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʪʘʢʽ ʤʝʪʦʜʠ: ʜʣʷ ʘʥʘʣʽʟʫ ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʢʥʠʛ ʚ ʄʝʨʝʞʽ ï ʤʝʪʦʜ ʩʠʩʪʝʤʦʣʦʛʽʯʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ; ʜʣʷ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʽʚ 

ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ ï ʪʝʦʨʽʷ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ, ʩʠʩʪʝʤʥʠʡ ʘʥʘʣʽʟ, ʪʝʦʨʽʷ ʤʥʦʞʠʥ, 

ʪʝʦʨʽʷ ʛʨʘʬʽʚ, ʣʷʤʙʜʘ-ʯʠʩʣʝʥʥʷ; ʜʣʷ ʬʦʨʤʘʣʽʟʘʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʟʥʘʥʴ ï ʘʣʛʝʙʨʦ-

ʣʦʛʽʯʥʠʡ ʪʘ ʘʢʩʽʦʤʘʪʠʯʥʠʡ ʤʝʪʦʜʠ; ʜʣʷ ʧʨʦʛʨʘʤʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ï ʰʘʙʣʦʥʠ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʘʥʘʣʽʟ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʪʘ ʪʝʦʨʝʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ: 

ï ʅʘʙʫʣʘ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʦʨʽʷ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ. 

ʈʦʟʨʦʙʣʝʥʦ ʨʷʜ ʤʦʜʝʣʝʡ ʾʾ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ, ʦʮʽʥʶʚʘʥʥʷ, ʪʘ 

ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʢʦʥʩʦʣʽʜʘʮʽʾ. ɺʠʟʥʘʯʝʥʦ ʨʝʢʫʨʩʠʚʥʽ ʪʘ ʨʝʜʫʢʪʠʚʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʨʽʟʥʦʩʪʠʣʴʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ;  

ï ɺʧʝʨʰʝ ʚʠʟʥʘʯʝʥʦ ʤʦʜʝʣʴ ʪʘ ʤʝʪʦʜ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʢʦʥʩʦʣʽʜʘʮʽʾ 

ʨʽʟʥʦʩʪʠʣʴʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ; 
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ï  ɺʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʦ ʦʥʪʦʣʦʛʽʯʥʠʡ ʢʣʘʩʠʬʽʢʘʪʦʨ ʩʪʠʣʽʚ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʦʛʦ 

ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʝʤʘʥʪʠʯʥʦʛʦ ʦʙʨʦʙʣʝʥʥʷ ʥʘʨʘʪʠʚʽʚ ʪʘ 

ʜʦʢʫʤʝʥʪʽʚ ʨʽʟʥʠʭ ʪʝʤʘʪʠʯʥʠʭ ʧʨʦʬʽʣʽʚ, ʘ ʪʘʢʦʞ ʨʝʘʣʽʟʫʻ ʚʠʷʚʣʝʥʥʷ ʾʭ 

ʤʽʞʢʦʥʪʝʢʩʪʥʦʾ ʟʚôʷʟʥʦʩʪʽ ʥʘ ʦʩʥʦʚʽ ʬʦʨʤʫʚʘʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʘʥʠʭ ʦʥʪʦʣʦʛʽʡ, ʷʢʽ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʾʭ ʩʪʨʫʢʪʫʨʫ; 

ï ɺʧʝʨʰʝ ʩʪʚʦʨʝʥʦ ʤʦʜʝʣʴ ʦʥʪʦʣʦʛʦ-ʢʝʨʦʚʘʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ 

ʟʘ ʨʘʭʫʥʦʢ ʦʥʪʦʣʦʛʽʾ ʩʪʠʣʽʚ ʟʘʙʝʟʧʝʯʠʣʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ 

ʩʪʚʦʨʝʥʥʷ ʙʘʟʠ ʧʨʘʚʠʣ ʨʝʜʫʢʮʽʾ; 

ï ʈʦʟʨʦʙʣʝʥʘ ɯʊ-ʪʝʭʥʦʣʦʛʽʷ ʬʦʨʤʫʚʘʥʥʷ ʦʥʪʦʣʦʛʽʡ ʚʠʜʘʥʴ ʥʘ ʦʩʥʦʚʽ 

ʨʝʧʨʝʟʝʥʪʘʮʽʾ ʾʭ ʪʘʢʩʦʥʦʤʽʡ, ʟʚôʷʟʢʽʚ ʤʽʞ ʾʭ ʢʦʥʪʝʢʩʪʘʤʠ ʪʘ ʤʥʦʞʠʥʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫ ̒  ʝʬʝʢʪʠʚʥʠʡ ʧʦʰʫʢ ʽʥʬʦʨʤʘʮʽʾ ʫ 

ʧʨʠʨʦʜʥʦʤʦʚʥʠʭ ʜʞʝʨʝʣʘʭ; 

ï  ʈʦʟʨʦʙʣʝʥʦ ʰʢʘʣʫ ʬʦʨʤʘʣʽʟʦʚʘʥʦʩʪʽ ʨʽʟʥʦʩʪʠʣʴʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ 

ʨʝʢʫʨʩʠʚʥʦʾ ʨʝʜʫʢʮʽʾ; 

ï  ʅʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʾ ʟʘʜʘʯʽ ʚʠʙʦʨʫ ʨʦʟʨʦʙʣʝʥʦ ʩʧʦʩʽʙ ʦʮʽʥʢʠ ʩʫʯʘʩʥʠʭ ʟʘʩʦʙʽʚ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʦʙʨʘʟʽʚ ʚʠʜʘʥʴ, ʱʦ ʜʦʟʚʦʣʠʣʦ ʚʠʷʚʠʪʠ ʧʝʨʝʚʘʛʠ 

ʈʝʢʫʨʩʠʚʥʦʛʦ ʈʝʜʫʢʪʦʨʘ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʦʙʨʦʙʢʠ ʧʨʠʨʦʜʥʦʤʦʚʥʠʭ ʪʝʢʩʪʽʚ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ:  

ï ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʥʠʡ ʟʘʩ̔ʙ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʨʽʟʥʦʨʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʚʠʪʷʛ ʽʟ ʤʥʦʞʠʥʠ ʥʘʨʘʪʠʚʽʚ ʪʘ 

ʜʦʢʫʤʝʥʪʽʚ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʝʚʥʽ ʟʥʘʥʥʷ, ʨʝʣʝʚʘʥʪʥʠʭ ʜʦ ʟʘʜʘʥʦʾ ʧʨʝʜʤʝʪʥʦʾ 

ʦʙʣʘʩʪʽ, ʾʭ ʩʠʩʪʝʤʥʦ-ʦʥʪʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʪʘ ʬʦʨʤʘʣʴʥʦ-ʣʦʛʽʯʥʦʛʦ ʧʦʜʘʥʥʷ; 

ï ʨʦʟʚʠʥʫʪʦ ʪʝʭʥʦʣʦʛʽʯʥ ̔ʘʩʧʝʢʪʠ ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʧʦʰʫʢʫ 

ʽʥʬʦʨʤʘʮʽʾ; 

ï ʟʘʙʝʟʧʝʯʝʥʦ ʤʦʞʣʠʚʦʩʪʽ ʙʽʣʴʰ ʰʚʠʜʢʦʛʦ ʧʦʰʫʢʫ ʽʥʬʦʨʤʘʮʽʾ ʟʘʚʜʷʢʠ 

ʫʪʚʦʨʝʥʥʶ ʩʠʩʪʝʤ ʦʥʪʦʣʦʛʽʡ; 

 ï ʩʪʚʦʨʝʥʦ ʨʝʧʦʟʠʪʦʨʽʡ ʝʣʝʢʪʨʦʥʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʟʘʢʦʥʦʜʘʚʯʠʭ ʘʢʪʽʚ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʘʢʪʘʤʠ ʚʧʨʦʚʘʜʞʝʥ ɹ(ɼʦʜʘʪʦʢ ɸ). 
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ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ: 

ɺʩʽ ʨʝʟʫʣʴʪʘʪʠ, ʷʢʽ ʩʪʘʥʦʚʣʷʪʴ ʦʩʥʦʚʥʠʡ ʟʤʽʩʪ ʜʠʩʝʨʪʘʮʽʾ, ʘʚʪʦʨ ʦʪʨʠʤʘʚ 

ʩʘʤʦʩʪʽʡʥʦ. ʈʦʙʦʪʠ [4, 10, 17] ʟʽ ʩʧʠʩʢʫ ʧʫʙʣʽʢʘʮʽʡ ʟʜʦʙʫʚʘʯʘ (ɼʦʜʘʪʦʢ ɹ) 

ʚʠʢʦʥʫʚʘʣʠʩʷ ʙʝʟ ʩʧʽʚʘʚʪʦʨʽʚ. ɺ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ, 

ʘʚʪʦʨʫ ʜʠʩʝʨʪʘʮʽʾ ʥʘʣʝʞʠʪʴ: ʪʘʢʩʦʥʦʤʽʯʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʤʝʨʝʞʝʚʠʭ 

ʜʦʢʫʤʝʥʪʽʚ ʪʘ ʾʭ ʢʦʥʪʝʢʩʪʥʦʾ ʟʚôʷʟʥʦʩʪʽ ʤʽʞ ʫʩʽʤʘ ʢʦʥʮʝʧʪʘʤʠ-ʧʦʥʷʪʪʷʤʠ, ʷʢʽ 

ʬʦʨʤʫʶʪʴ ʪʝʨʤʽʥʦʧʦʣʝ ʢʦʨʠʩʪʫʚʘʯʘ, ʥʘ ʟʘʩʘʜʘʭ ʨʝʢʫʨʩʠʚʥʦʾ ʨʝʜʫʢʮʽʾ [1], 

ʤʝʭʘʥʽʟʤʠ ʬʦʨʤʫʚʘʥʥʷ ʻʜʠʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʦʩʥʦʚʽ WEB-

ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʝʨʚʽʩʽʚ ɯɸʉ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʥʦʞʠʥʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘʢʩʦʥʦʤʽʡ 

ʧʨʝʜʤʝʪʥʠʭ ʛʘʣʫʟʝʡ, ʱʦ ʘʥʘʣʽʟʫʶʪʴʩʷ [2], ʘʥʘʣʽʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʧʨʦʛʨʘʤʥʠʭ 

ʟʘʩʦʙʽʚ, ʱʦ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʦʙʨʦʙʢʠ ʧʨʠʨʦʜʥʦʤʦʚʥʠʭ ʪʝʢʩʪʽʚ, ʩʧʦʩʽʙ ʦʮʽʥʢʠ ʜʘʥʠʭ 

ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʦʩʥʦʚʽ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ, ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ 

ʩʪʨʫʢʪʫʨʠʟʘʮʽ ̫ʦʩʚʽʪʥʴʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʨʝʩʫʨʩʫ, ʧʨʝʜʩʪʘʚʣʝʥʦʛʦ ʥʘʚʯʘʣʴʥʦʶ 

ʧʨʦʛʨʘʤʦʶ ʟ ʭʽʤʽʾ (ʧʦʛʣʠʙʣʝʥʝ ʥʘʚʯʘʥʥʷ), ʚʽʜʦʙʨʘʞʝʥʥʷ ʾʾ ʫ ʚʠʛʣʷʜʽ ʦʥʪʦʣʦʛʽʾ, ʘ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ï ʩʪʚʦʨʝʥʥʷ ʥʘ ʾʾ ʦʩʥʦʚʽ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʜʦʢʫʤʝʥʪʫ ʟʘʩʦʙʘʤʠ ʂɯʊ çʇʦʣʽʝʜʨè [3], ʦʧʠʩ ɯɸʉ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʦʙʨʦʙʢʠ ʪʘ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʨʽʟʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʤʝʭʘʥʽʟʤ ʦʙʨʦʙʢʠ ʪʝʢʩʪʽʚ 

ʧʨʠʨʦʜʥʦʶ ʤʦʚʦʶ, ʱʦ ʧʝʨʝʜʫʻ ʩʪʚʦʨʝʥʥʶ ʪʘʢʠʭ ʩʠʩʪʝʤ [5], ʧʽʜʭʽʜ ʜʦ ʨʦʟʚʠʪʢʫ 

ʦʢʝʘʥʦʛʨʘʬʽʯʥʦʛʦ ʙʘʥʢʫ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʬʦʨʤʫʚʘʥʥʷ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʘʩʠʚʽʚ ʪʘ ʜʦʩʪʫʧʫ ʜʦ ʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʥʪʦʣʦʛʽʯʥʦ ʚʠʟʥʘʯʝʥʦʛʦ 

ʽʥʪʝʨʬʝʡʩʫ [6], ʪʝʭʥʦʣʦʛʽʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʦʙʨʦʙʢʠ ʇʄʊ ʨʽʟʥʠʭ ʩʪʠʣʽʚ ʽ 

ʬʦʨʤʫʚʘʥʥʷ ʥʘ ʾʭ ʦʩʥʦʚʽ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʤʝʭʘʥʽʟʤ ʚʽʜʦʙʨʘʞʝʥʥʷ ʾʭ 

ʩʪʨʫʢʪʫʨʠ, ʷʢʠʤ ʻ ʥʘʨʘʪʠʚʥʠʡ ʜʠʩʢʫʨʩ [7], ʦʥʪʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʢʦʥʩʦʣʽʜʘʮʽʾ ʪʘ 

ʘʛʨʝʛʘʮʽʾ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ɯɸʉ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ 

ʩʪʘʥʜʘʨʪʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʨʝʘʣʽʟʘʮʽʾ ʟʥʘʥʥʷ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʨʦʟʧʦʜʽʣʝʥʠʭ ʩʠʩʪʝʤ [8], 

ʦʧʠʩ ʨʝʢʫʨʩʠʚʥʦʾ ʨʝʜʫʢʮʽʾ ʷʢ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʩʥʦʚʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʦʥʪʦʣʦʛʽʡ, 

ʦʙʨʦʙʢʘ ʩʪʘʪʪʽ ʧʫʙʣʽʮʠʩʪʠʯʥʦʛʦ ʩʪʠʣʶ [9], ʧʨʦʮʝʜʫʨʘ ʩʪʚʦʨʝʥʥʷ ʦʥʪʦʣʦʛʽʡ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʨʝʢʫʨʩʠʚʥʦʛʦ ʨʝʜʫʢʪʦʨʘ [11], ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʫ ʨʝʢʫʨʩʠʚʥʦʾ 

ʨʝʜʫʢʮʽʾ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʢʣʘʩʠʬʽʢʘʪʦʨʘ ʩʪʠʣʽʚ ʜʦʢʫʤʝʥʪʽʚ [12], 
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ʤʝʭʘʥʽʟʤ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ, ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʾʭ ʚ 

ʽʥʪʝʨʘʢʪʠʚʥʽʡ ʬʦʨʤʽ [13], ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʦʩʚʽʪʥʽʭ ʨʝʩʫʨʩʽʚ [14], ʤʦʜʝʣʴ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʨʽʟʥʠʭ ʩʪʠʣʽʚ 

ʫ ʬʦʨʤʘʪʽ ʥʘʨʘʪʠʚʥʦʛʦ ʜʠʩʢʫʨʩʫ [15], ʤʦʜʝʣʴ ʧʦʚʝʜʽʥʢʠ ʩʠʩʪʝʤʠ (ʫ ʚʠʛʣʷʜʽ UML-

ʜʽʘʛʨʘʤ), ʘ ʪʘʢʦʞ ʘʨʭʽʪʝʢʪʫʨʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʢʦʥʩʦʣʽʜʘʮʽʾ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʨʽʟʥʠʭ ʩʪʠʣʽʚ [16], ʚʠʧʨʦʙʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ 

ʦʙʨʦʙʢʠ ʨʽʟʥʦʩʪʠʣʴʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ ʥʘ ʧʨʠʢʣʘʜʽ ʦʢʝʘʥʦʛʨʘʬʽʯʥʠʭ ʟʘʢʦʥʦʜʘʚʯʠʭ 

ʘʢʪʽʚ [18]. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʧʦʣʦʞʝʥʥʷ ʪʘ 

ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʢʣʘʜʝʥʽ ʚ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ, ʜʦʧʦʚʽʜʘʣʠʩʷ ʽ 

ʦʙʛʦʚʦʨʶʚʘʣʠʩʷ ʥʘ 11 ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ, ʘ ʩʘʤʝ ʥʘ: XVII  ʄʽʞʥʘʨ. 

ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. ʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ 

ʙʝʟʧʝʢʦʶ, ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷʤ, ʟʘʭʦʜʘʤʠ ʚ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʷʭ (ʂʠʾʚ, 25-26 

ʚʝʨʝʩʥʷ 2018); 23 ʄʽʞʥʘʨʦʜʥʠʡ ʤʦʣʦʜʽʞʥʠʡ ʬʦʨʫʤ ʈʘʜʽʦʝʣʝʢʪʨʦʥʽʢʘ ʪʘ ʤʦʣʦʜʴ ʫ 

ʍʍɯ ʩʪʦʣʽʪʪʽ (ʍʘʨʢʽʚ, 16-18 ʢʚʽʪʥʷ 2019 ʨ.); ɯɯ ʄʽʞʥʘʨ. ʥʘʫʢ-ʧʨʘʢʪ. ʢʦʥʬ. ʉʫʯʘʩʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʚ ʥʘʫʮʽ ʪʘ ʦʩʚʽʪʽ (ʉʻʚʻʨʦʜʦʥʝʮʴʢ, 5 7 ʙʝʨʝʟʥʷ 2019 ʨ.); XVIIɯ ʄʽʞʥʘʨ. 

ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. ʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ 

ʙʝʟʧʝʢʦʶ, ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷʤ, ʟʘʭʦʜʘʤʠ ʚ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʷʭ (ʂʠʾʚ, 01-02 

ʞʦʚʪʥʷ 2019);  XXIV ʄʽʞʥʘʨʦʜʥʠʡ ʤʦʣʦʜʽʞʥʠʡ ʬʦʨʫʤ çʈʘʜʽʦʝʣʝʢʪʨʦʥʽʢʘ ʪʘ 

ʤʦʣʦʜʴ ʫ ʍʍɯ ʩʪʦʣʽʪʪʽè (ʍʘʨʢʽʚ, 15-16 ʞʦʚʪʥʷ 2020 ʨ.); ʍɯɯ ʄʽʞʥʘʨ. ʥʘʫʢ.-ʧʨʘʢʪ. 

ʢʦʥʬ. çɯʥʪʝʨʥʝʪ ï ʆʩʚʽʪʘ ï ʅʘʫʢʘ ï 2020è (ʤ. ɺʽʥʥʠʮʷ, 26 ï 29 ʪʨʘʚʥʷ 2020 ʨ.); IɯI 

ʄʽʞʥʘʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. «ɸʢʪʫʘʣʴʥʽ ʘʩʧʝʢʪʠ ʨʦʟʚʠʪʢʫ STEM-ʦʩʚʽʪʠ ʫ ʥʘʚʯʘʥʥʽ 

ʧʨʠʨʦʜʥʠʯʦ-ʥʘʫʢʦʚʠʭ ʜʠʩʮʠʧʣʽʥè (ʤ. ʂʨʦʧʠʚʥʠʮʴʢʠʡ, 14-15 ʪʨʘʚʥʷ 2020 ʨ.); ʍɯʍ 

ʄʽʞʥʘʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬʝʨʝʥʮʽʾ ʉʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʫʧʨʘʚʣʽʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ, ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷʤ, ʟʘʭʦʜʘʤʠ ʚ ʥʘʜʟʚʠʯʘʡʥʠʭ 

ʩʠʪʫʘʮʽʷʭ (ʂʠʾʚ, 06-07 ʞʦʚʪʥʷ 2020 ʨ.); IX ɺʩʝʫʢʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. çɻʣʫʰʢʦʚʩʴʢʽ 

ʯʠʪʘʥʥʷè (ʂʠʾʚ, 18 ʛʨʫʜʥʷ 2020 ʨ.); ʍʍ ʄʽʞʥʘʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. ʉʫʯʘʩʥʽ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʫʧʨʘʚʣʽʥʥʷ ʝʢʦʣʦʛʽʯʥʦʶ ʙʝʟʧʝʢʦʶ, 
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ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷʤ, ʟʘʭʦʜʘʤʠ ʚ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʷʭ (ʂʠʾʚ, 04-08 ʞʦʚʪʥʷ 

2021). ɯʥʬʦʨʤʘʮʽʶ ʧʨʦ ʬʦʨʤʫ ʫʯʘʩʪʽ ʚ ʢʦʥʬʝʨʝʥʮʽʷʭ ʥʘʚʝʜʝʥʦ ʫ ɼʦʜʘʪʢʫ ɺ.  

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ ʟ ʚʠʢʣʘʜʝʥʥʷʤ ʾʾ ʦʩʥʦʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʦʧʫʙʣʽʢʦʚʘʥʦ 18 ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʩʝʨʝʜ ʷʢʠʭ 4 ï ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ 

ʋʢʨʘʾʥʠ (ʚ ʪʦʤʫ ʯʠʩʣʽ 1 ï ʦʜʥʦʦʩʽʙʥʦ), 1 ï ʚ ʥʘʫʢʦʚʦʤʫ ʧʝʨʽʦʜʠʯʥʦʤʫ ʚʠʜʘʥʥʽ 

ʽʥʦʟʝʤʥʠʭ ʜʝʨʞʘʚ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʩʦʶʟʫ, 1 ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʫ 

ʧʝʨʽʦʜʠʯʥʦʤʫ ʚʠʜʘʥʥʽ, ʱʦ ʚʭʦʜʠʪʴ ʜʦ ʥʘʫʢʦʤʝʪʨʠʯʥʦʾ ʙʘʟʠ SCOPUS, 11 ï ʚ 

ʤʘʪʝʨʽʘʣʘʭ ʽ ʪʝʟʘʭ ʤʽʞʥʘʨʦʜʥʠʭ ʪʘ ʚʩʝʫʢʨʘʾʥʩʴʢʠʭ ʢʦʥʬʝʨʝʥʮʽʡ (ʚ ʪʦʤʫ ʯʠʩʣʽ 2 ï 

ʦʜʥʦʦʩʽʙʥʦ), ʘ ʪʘʢʦʞ 1 ʘʚʪʦʨʩʴʢʝ ʩʚʽʜʦʮʪʚʦ. ɯʟ ʧʨʘʮʴ, ʱʦ ʦʧʫʙʣʽʢʦʚʘʥʦ ʫ 

ʩʧʽʚʘʚʪʦʨʩʪʚʽ, ʚ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʚʠʢʦʨʠʩʪʘʥʦ ʚʠʢʣʶʯʥʦ ʪʽ ʨʝʟʫʣʴʪʘʪʠ, ʷʢʽ 

ʦʜʝʨʞʘʥʦ ʟʜʦʙʫʚʘʯʝʤ ʦʩʦʙʠʩʪʦ.  

ʆʙʩʷʛ ʽ ʩʪʨʫʢʪʫʨʘ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʚʩʪʫʧʫ, 

ʯʦʪʠʨʴʦʭ ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʟʽ 154   

ʥʘʡʤʝʥʫʚʘʥʴ ʪʘ 4 ʜʦʜʘʪʢʽʚ. ʇʦʚʥʠʡ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ ʩʢʣʘʜʘʻ 187 ʩʪʦʨʽʥʦʢ 

ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʫ. ʆʩʥʦʚʥʠʡ ʟʤʽʩʪ ʚʠʢʣʘʜʝʥʠʡ ʥʘ 163 ʩʪʦʨʽʥʢʘʭ. ʈʦʙʦʪʘ 

ʽʣʶʩʪʨʦʚʘʥʘ 65 ʨʠʩʫʥʢʘʤʠ ʪʘ 10 ʪʘʙʣʠʮʷʤʠ. 
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ʈʆɿɼɯʃ 1. ɸʅɸʃɯɿ ɯʉʅʋʖʏʀʍ ʉʀʉʊɽʄ ʆɹʈʆɹʂʀ ʊɸ 

ʇʈɽɼʉʊɸɺʃɽʅʅʗ ʇʈʀʈʆɼʅʆʄʆɺʅʀʍ ʊɽʂʉʊɯɺ 

1.1. ʆʛʣʷʜ ʤʦʜʝʣʝʡ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʦʙʨʦʙʢʠ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʧʨʠʨʦʜʥʦʤʦʚʥʠʭ ʪʝʢʩʪʽʚ 

1.1.1. ʄʦʜʝʣʽ ʩʠʩʪʝʤ ʦʙʨʦʙʢʠ ʧʨʠʨʦʜʥʦʤʦʚʥʠʭ ʪʝʢʩʪʽʚ 

ʇʨʠʨʦʜʥʦʤʦʚʥʽ ʪʝʢʩʪʠ ʽ ʜʦʩʽ ʣʠʰʘʶʪʴʩʷ ʥʘʡʧʦʰʠʨʝʥʽʰʦʶ ʬʦʨʤʦʶ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʟʥʘʥʴ. ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʚʠʜʘʥʴ, ʚʽʜ ʟʘʢʦʥʦʜʘʚʯʠʭ ʘʢʪʽʚ ʜʦ 

ʭʫʜʦʞʥʽʭ ʪʚʦʨʽʚ, ʩʪʚʦʨʶʶʪʴʩʷ ʣʶʜʴʤʠ ʥʘ ʧʨʠʨʦʜʥʽʡ ʤʦʚʽ ʽ ʫ ʪʘʢʦʤʫ, 

ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʦʤʫ ʚʠʛʣʷʜʽ ʟʙʝʨʽʛʘʻʪʴʩʷ ʫ ʚʝʣʠʯʝʟʥʽʡ ʢʽʣʴʢʦʩʪʽ ʚ ʛʣʦʙʘʣʴʥʦʤʫ 

ʮʠʬʨʦʚʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʇʨʦʪʝ, ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʦʜʽʙʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʤʘʩʠʚʠ ʽ 

ʨʝʘʣʽʟʫʚʘʪʠ ʾʭ ʮʽʣʴʦʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʶʜʷʤ, ʙʝʟ ʤʘʰʠʥʥʠʭ ʟʘʩʦʙʽʚ, ʥʝ ʧʽʜ ʩʠʣʫ. 

 ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʨʦʟʨʦʙʮʽ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʘʥʘʣʽʟʫ ʤʘʩʠʚʽʚ ʧʨʠʨʦʜʥʦʤʦʚʥʠʭ ʪʝʢʩʪʽʚ ʜʣʷ ʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʜʘʯ. ʂʦʣʦ 

ʪʘʢʠʭ ʟʘʜʘʯ ʜʦʚʦʣʽ ʰʠʨʦʢʝ. ʉʝʨʝʜ ʥʠʭ ʚʠʜʽʣʷʶʪʴ: ʘʚʪʦʤʘʪʠʯʥʠʡ ʤʘʰʠʥʥʠʡ 

ʧʝʨʝʢʣʘʜ ʟ ʦʜʥʽʻʾ ʣʶʜʩʴʢʦʾ ʤʦʚʠ ʥʘ ʽʥʰʫ; ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʦʰʫʢ; ʚʠʜʦʙʫʚʘʥʥʷ 

ʜʘʥʠʭ; ʩʠʩʪʝʤʠ, ʩʧʨʦʤʦʞʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʥʘ ʟʘʧʠʪʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʷʢʽ ʚʦʥʠ 

ʬʦʨʤʫʣʶʶʪʴ ʣʝʢʩʝʤʘʤʠ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ ʣʶʜʠʥʠ; ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʝʤ ʪʝʢʩʪʽʚ, ʾʭ 

ʢʣʘʩʠʬʽʢʘʮʽʷ; ʘʥʦʪʫʚʘʥʥʷ ʪʘ ʨʝʬʝʨʫʚʘʥʥʷ ʪʝʢʩʪʽʚ; ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʘʙʨʝʚʽʘʪʫʨ; 

ʤʦʨʬʦʣʦʛʽʯʥʘ ʜʝʢʦʤʧʦʟʠʮʽʷ (ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʢʨʝʤʠʭ ʪʝʨʤʽʥʽʚ (ʥʘʧʨʠʢʣʘʜ, 

ʤʝʜʠʯʥʠʭ) ʫ ʟʨʦʟʫʤʽʣʫ ʬʦʨʤʫ); ʩʠʥʪʝʟ ʤʦʚʣʝʥʥʷ (ʦʟʚʫʯʝʥʥʷ/ʧʨʦʯʠʪʘʥʥʷ ʪʝʢʩʪʫ); 

ʚʠʚʝʜʝʥʥʷ/ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʪʝʢʩʪʫ ʟ ʚʽʜʩʢʘʥʦʚʘʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʘʙʦ PDF-ʬʘʡʣʽʚ; 

ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʤʦʚʣʝʥʥʷ, ʧʨʦʜʫʢʦʚʘʥʦʛʦ ʣʶʜʩʴʢʠʤ ʛʦʣʦʩʦʤ; ʢʦʥʚʝʨʪʫʚʘʥʥʷ 

ʢʦʤʧ'ʶʪʝʨʥʠʭ ʜʘʥʠʭ ʫ ʧʨʠʨʦʜʥʫ ʤʦʚʫ ʣʶʜʠʥʠ ʪʘ ʽʥ. 

ʆʪʞʝ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʛʦ, ʷʢʽ ʟʘʜʘʯʽ ʚʠʨʽʰʫʶʪʴʩʷ, ʚʩʽ ʩʠʩʪʝʤʠ, ʮʝʥʪʨʘʣʴʥʠʤ 

ʟʤʽʩʪʦʤ ʷʢʠʭ ʻ ʘʚʪʦʤʘʪʠʟʦʚʘʥʘ ʦʙʨʦʙʢʘ ʪʝʢʩʪʽʚ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʢʣʘʩʠ [1]: 

1. ɿʙʝʨʽʛʘʥʥʷ ʪʝʢʩʪʽʚ. ʇʦʚʥʦʪʝʢʩʪʦʚʽ ʙʘʟʠ ʜʘʥʠʭ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʧʦʰʫʢ; 

2. ʉʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʽʥʜʝʢʩʫʚʘʥʥʷ ʽ ʨʫʙʨʠʢʘʮʽʾ; 

3. ʉʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʘʥʦʪʫʚʘʥʥʷ ʽ ʨʝʬʝʨʫʚʘʥʥʷ; 
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4. ɯʥʬʦʨʤʘʮʽʡʥʦ-ʧʦʰʫʢʦʚʽ ʩʠʩʪʝʤʠ; 

5. ʉʠʩʪʝʤʠ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʢʣʘʜʫ; 

6. ʉʠʩʪʝʤʠ ʢʣʘʩʫ çʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪè (ʊʝʢʩʪ Ÿ ɹʘʟʘ ʟʥʘʥʴ); 

7. ʉʠʩʪʝʤʠ ʛʝʥʝʨʘʮʽʾ ʪʝʢʩʪʫ (ɹʘʟʘ ʟʥʘʥʴ Ÿ ʊʝʢʩʪ). 

ʆʯʝʚʠʜʥʦ, ʱʦ ʧʦʪʨʝʙʘ ʚ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʥʠʢʣʘ ʚʞʝ ʜʘʚʥʦ, ʟ 

ʧʦʯʘʪʢʦʤ ʨʦʟʢʚʽʪʫ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʪʠʤ ʬʘʢʪʦʤ, 

ʱʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʧʠʪʘʥʴ ʦʙʨʦʙʢʠ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ ʧʨʦʚʦʜʷʪʴʩʷ ʚʞʝ ʙʣʠʟʴʢʦ 70 

ʨʦʢʽʚ. ɿʘ ʮʝʡ ʯʘʩ ʜʘʥʘ ʛʘʣʫʟʴ ʤʘʣʘ ʨʽʟʥʽ ʥʘʟʚʠ (ʱʦ ʽʩʥʫʚʘʣʠ ʧʘʨʘʣʝʣʴʥʦ) ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ, ʷʢʽ ʩʢʣʘʣʠʩʷ ʫ ʥʘʩʣʽʜʦʢ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʧʝʨʤʘʥʝʥʪʥʦ ʚʠʢʦʥʫʶʪʴʩʷ ʪʘ 

ʨʦʟʨʦʙʦʢ, ʱʦ ʧʦʩʪʽʡʥʦ ʨʝʘʣʽʟʫʶʪʴʩʷ. ʊʘʢ, ʦʙʨʦʙʢʘ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ (Natural-

language processing, NLP) ʤʘʻ ʪʘʢʽ ʩʠʥʦʥʽʤʠ ʷʢ ʢʦʤʧôʶʪʝʨʥʘ ʣʽʥʛʚʽʩʪʠʢʘ 

(Computational Linguistics, CL), ʪʝʭʥʦʣʦʛʽʷ ʣʶʜʩʴʢʦʾ ʤʦʚʠ (Human Language 

Technology, HLT), ʽʥʞʝʥʝʨʽʷ ʧʨʠʨʦʜʥʴʦʾ ʤʦʚʠ (Natural Language Engineering, NLE) 

[2]. ʅʘʡʧʦʰʠʨʝʥʽʰʠʤ ʚʠʟʥʘʯʝʥʥʷʤ, ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, ʻ ʥʘʩʪʫʧʥʝ çʆʙʨʦʙʢʘ 

ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ  ʦʜʠʥ ʟ ʛʦʣʦʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢ ʥʘ ʩʴʦʛʦʜʝʥʥʷ ʱʦʜʦ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʪʘ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʣʽʥʛʚʽʩʪʠʢʠ. ɺʦʥʦ ʚʢʣʶʯʘʻ ʩʝʤʘʥʪʠʢʦ-ʣʽʥʛʚʽʩʪʠʯʥʠʡ, 

ʣʝʢʩʠʢʦʛʨʘʬʽʯʥʠʡ ʪʘ ʢʦʥʮʝʧʪʦʛʨʘʬʽʯʥʠʡ ʘʥʘʣʽʟ» [3]. ʋʟʘʛʘʣʴʥʝʥʦ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ 

ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʮʝ ʩʠʩʪʝʤʘ, ʷʢʽʡ ʧʨʠʪʘʤʘʥʥʘ ʧʨʠʨʦʜʥʘ ʣʶʜʩʴʢʘ ʤʦʚʘ, ʪʦʙʪʦ 

ʩʠʩʪʝʤʘ ʨʦʟʫʤʽʻ ʧʨʠʨʦʜʥʫ ʤʦʚʫ ʡ ʪʘʢʦʞ ʩʧʨʦʤʦʞʥʘ ʛʝʥʝʨʫʚʘʪʠ ʩʤʠʩʣʦʚʽ 

ʧʨʠʨʦʜʥʦʤʦʚʥʽ ʢʦʥʩʪʨʫʢʮʽʾ. ʊʠʤ ʩʘʤʠʤ, ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʥʘ ʩʫʯʘʩʥʦʤʫ 

ʝʪʘʧʽ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ ʧʦʩʪʽʡʥʦ ʫʜʦʩʢʦʥʘʣʶʻʪʴʩʷ ʬʦʨʤʘʪ 

ʚʟʘʻʤʦʜʽʾ ʢʦʤʧ'ʶʪʝʨʘ ʪʘ ʣʶʜʠʥʠ. 

ʊʝʤʽ ʘʥʘʣʽʟʫ ʤʝʪʦʜʽʚ ʦʙʨʦʙʢʠ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʨʠʨʦʜʥʦʤʦʚʥʠʭ ʪʝʢʩʪʽʚ 

ʧʨʠʩʚʷʪʠʣʠ ʩʚʦʾ ʨʦʙʦʪʠ ʪʘʢʽ ʜʦʩʣʽʜʥʠʢʠ, ʷʢ: ɼʞʦʥʩ K. [4], ʃʽʜʜʽ E. [5], ɾʫʨʘʬʩʴʢʠ 

ɼ. [2], ɹʘʨʢʦʚʩʴʢʘ ʆ. [6], ʇʨʝʚʽʥʘ ʉ. [7] ʪʘ ʽʥ. ʅʘʡʚʽʜʦʤʽʰʫ ʧʝʨʽʦʜʠʟʘʮʽʶ ʥʘʫʢʦʚʠʭ 

ʧʦʰʫʢʽʚ ʚ ʮʽʡ ʛʘʣʫʟʽ ʚ 2001 ʨʦʮʽ ʩʬʦʨʤʫʚʘʣʘ ʜʦʩʣʽʜʥʠʮʷ ʂʘʨʝʥ ɼʞʦʥʩ. ɺʦʥʘ ʚʠʜʽʣʷʻ 

ʯʦʪʠʨʠ ʝʪʘʧʠ ʨʦʟʚʠʪʢʫ ʦʙʨʦʙʢʠ ʧʨʠʨʦʜʥʠʭ ʤʦʚ:  
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ɯ ʝʪʘʧ (ʢʽʥʝʮʴ 1940-ʭ  ʢʽʥʝʮʴ 1960-ʭ ʨʨ.) ʘʢʮʝʥʪʫʚʘʥʥʷ ʫʚʘʛʠ ʥʘ ʩʪʚʦʨʝʥʥʽ 

ʩʠʩʪʝʤ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʢʣʘʜʫ;  

ɯɯ ʝʪʘʧ (ʢʽʥʝʮʴ 1960-ʭ  ʢʽʥʝʮʴ 1970-ʭ ʨʨ.) ʜʦʤʽʥʫʚʘʥʥʷ ʪʝʦʨʽʡ ʰʪʫʯʥʦʛʦ 

ʽʥʪʝʣʝʢʪʫ;  

ɯɯɯ ʝʪʘʧ (ʢʽʥʝʮʴ 1970-ʭ  ʢʽʥʝʮʴ 1980-ʭ ʨʨ.) ʨʦʟʨʦʙʢʘ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʛʨʘʤʘʪʠʢ 

ʽ ʣʦʛʽʯʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ; 

 IV ʝʪʘʧ (1990-ʪʽ) ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ.  

ʇʩ̔ʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʂ. ɼʞʦʥʩ ʧʨʦʡʰʣʦ 20 ʨʦʢʽʚ. ʆʪʞʝ, ʤʦʞʝʤʦ ʛʦʚʦʨʠʪʠ ʧʨʦ 

ʧôʷʪʠʡ, ʩʫʯʘʩʥʠʡ ʝʪʘʧ:  ʜʦʤʽʥʫʚʘʥʥʷ ʝʢʩʧʣʽʮʠʪʥʠʭ ʤʝʪʦʜʽʚ ʩʝʤʘʥʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ 

ʪʝʢʩʪʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ (ʘʣʛʦʨʠʪʤʠ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʩʝʤʘʥʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ) ʪʘ ʤʝʪʦʜʽʚ 

ʣʘʪʝʥʪʥʦ-ʩʝʤʘʥʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ [8].  

ʇʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʟʘʟʥʘʯʝʥʦʛʦ ʯʘʩʫ, ʥʘʡʙʽʣʴʰʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʧʨʠ ʘʥʘʣʽʟʽ 

ʧʨʠʨʦʜʥʽʭ ʤʦʚ ʙʫʣʦ ʚʠʟʥʘʥʦ: ʩʝʤʘʥʪʠʯʥʫ ʙʘʛʘʪʦʟʥʘʯʥʽʩʪʴ ʨʝʯʝʥʴ ʧʨʠʨʦʜʥʽʭ ʤʦʚ; 

ʷʚʠʱʝ ʩʠʥʦʥʽʤʽʾ ʪʘ ʦʤʦʥʽʤʽʾ;  ʘʥʘʣʽʟ ʝʤʦʮʽʡʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʬʨʘʟ; ʘʥʘʣʽʟ ʬʨʘʟ 

ʽʨʦʥʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ; ʘʥʘʣʽʟ ʪʝʢʩʪʫ ʧʨʠ ʥʝʧʦʚʥʽʡ ʽʥʬʦʨʤʘʮʽʾ, ʢʦʣʠ ʤʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ 

ʱʦʩʴ ʧʦ-ʟʘʤʦʚʯʫʚʘʥʥʶ ʘʙʦ ʚʟʘʛʘʣʽ ʥʝʚʽʜʦʤʦ; ʧʨʦʙʣʝʤʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʟʤʽʩʪʫ [1], [9]. 

ʇʨʦʧʦʥʫʻʤʦ ʢʦʨʦʪʢʠʡ ʦʛʣʷʜ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʤʦʜʝʣʝʡ ʽ ʤʝʪʦʜʽʚ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʦʢʨʝʩʣʝʥʠʭ ʧʨʦʙʣʝʤ. ɿʘʟʥʘʯʠʤʦ, ʱʦ ʟ ʦʛʣʷʜʫ ʥʘ 

ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʨʽʟʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʬʦʨʤʘʣʽʟʘʮʽʾ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ ʥʘʢʦʧʠʯʝʥʫ ʟʘ 

ʢʽʣʴʢʘ ʜʝʩʷʪʠʣʽʪʴ, ʧʦʜʘʥʘ ʪʫʪ ʢʣʘʩʠʬʽʢʘʮʽʷ ʾʭ ʻ, ʜʦ ʧʝʚʥʦʾ ʤʽʨʠ, ʫʤʦʚʥʦʶ [10]. 

ʆʙʯʠʩʣʶʚʘʣʴʥʠʡ ʧʽʜʭʽʜ. ʇʝʨʰʠʤʠ ʤʦʜʝʣʷʤʠ, ʷʢʽ ʨʦʟʨʦʙʣʷʣʠʩʷ ʜʣʷ ʟʘʜʘʯ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʝʨʝʢʣʘʜʫ ʙʫʣʠ: ʽʻʨʘʨʭʽʷ ʛʨʘʤʘʪʠʢ ʍʦʤʩʴʢʦʛʦ [11ï13], ʛʨʘʤʘʪʠʢʠ 

ɺʫʜʩʘ [14], ʛʨʘʤʘʪʠʢʠ ʟʘʣʝʞʥʦʩʪʝʡ [15],  ʡʤʦʚʽʨʥʽʩʥʽ ʘʚʪʦʤʘʪʠ [16], ʤʦʜʝʣʽ çɿʤʽʩʪ-

ʊʝʢʩʪè [17] ʪʘ ʽʥ. ɺʠʚʯʝʥʥʷ ʧʦʜʽʙʥʠʭ ʤʦʜʝʣʝʡ ʧʨʠʚʝʣʦ ʜʦ ʩʪʚʦʨʝʥʥʷ ʨʦʟʚʠʥʝʥʦʾ 

ʪʝʦʨʽʾ ʬʦʨʤʘʣʴʥʠʭ ʤʦʚ, ʚ ʨʘʤʢʘʭ ʷʢʦʾ ʙʫʣʠ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʯʠʩʪʦ ʤʘʪʝʤʘʪʠʯʥʽ 

ʟʘʜʘʯʽ, ʪʘʢʽ ʷʢ: ʧʨʦʙʣʝʤʘ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʩʣʦʚʘ ʜʦ ʤʦʚʠ, ʟʘʜʘʥʦʾ ʬʦʨʤʘʣʴʥʦʶ 

ʛʨʘʤʘʪʠʢʦʶ; ʧʨʦʙʣʝʤʘ ʟʥʘʭʦʜʞʝʥʥʷ ʧʝʨʝʪʠʥʫ ʜʚʦʭ ʤʦʚ; ʧʨʦʙʣʝʤʘ ʩʢʣʘʜʥʦʩʪʽ 

ʦʧʠʩʫ ʤʦʚʠ, ʪʦʱʦ. 
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ʃʽʥʛʚʽʩʪʠʯʥʠʡ ʧʽʜʭʽʜ ï ʚʢʣʶʯʘʻ ʯʦʪʠʨʠ ʪʝʭʥʦʣʦʛʽʯʥ ̔ʨʽʚʥʷ [18]: 

ʛʨʘʬʝʤʘʪʠʯʥʠʡ ï ʨʦʟʤʽʪʢʘ ʪʘ ʚʠʜʽʣʝʥʥʷ ʣʦʢʘʣʴʥʠʭ (ʦʢʨʝʤʠʭ) ʯʘʩʪʦʢ ʪʘ 

ʝʣʝʤʝʥʪʽʚ ʪʝʢʩʪʦʚʦʛʦ ʤʘʩʠʚʫ / ʜʦʢʫʤʝʥʪʫ / ʥʘʨʘʪʠʚʫ, ʧʨʠʢʣʘʜʘʤʠ ʷʢʠʭ ʻ ʨʦʟʜʽʣʠ, 

ʧʘʨʘʛʨʘʬʠ, ʘʙʟʘʮʠ, ʨʝʯʝʥʥʷ, ʪʦʱʦ; 

ʤʦʨʬʦʣʦʛʽʯʥʠʡ ï ʚʠʷʚʣʝʥʥʷ, ʚʠʜʽʣʝʥʥʷ, ʚʠʟʥʘʯʝʥʥʷ ʟʥʘʯʫʱʠʭ ʯʘʩʪʠʥ 

ʦʢʨʝʤʦʛʦ ʩʣʦʚʘ, ʟʥʘʯʫʱʠʭ ʩʣʽʚ ʫ ʨʝʯʝʥʥʽ, ʪʦʱʦ; 

ʩʠʥʪʘʢʩʠʯʥʠʡ ï ʚʠʟʥʘʯʝʥʥʷ, ʚʠʷʚʣʝʥʥʷ ʣʦʛʽʯʥʠʭ ʩʭʝʤ ʫʧʦʨʷʜʢʫʚʘʥʥʷ ʩʣʽʚ ʫ 

ʨʝʯʝʥʥʽ, ʥʘ ʦʩʥʦʚʽ ʚʠʟʥʘʯʝʥʠʭ ʧʨʘʚʠʣ ʩʧʦʣʫʯʫʚʘʥʦʩʪʽ ʟ ʽʥʰʠʤʠ ʩʣʦʚʘʤʠ; 

ʩʝʤʘʥʪʠʯʥʠʡ ï ʨʦʟʫʤʽʥʥʷ ʩʤʠʩʣʫ ʪʝʢʩʪʽʚ.   

ɿʘ ʽʥʰʠʤʠ ʜʞʝʨʝʣʘʤʠ [5], ʢʨʽʤ ʥʘʟʚʘʥʠʭ ʚʠʜʽʣʷʶʪʴ ʪʘʢʦʞ ʣʝʢʩʠʯʥʠʡ, 

ʢʦʥʪʝʢʩʪʥʠʡ ʪʘ ʧʨʘʛʤʘʪʠʯʥʠʡ ʨʽʚʥʽ. ʃʽʥʛʚʽʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʪʝʢʩʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʥʠʥʽ ʷʢ ʦʜʠʥ ʟ ʧʦʧʝʨʝʜʥʽʭ ʝʪʘʧʽʚ ʦʙʨʦʙʢʠ ʧʨʠʨʦʜʥʦʤʦʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʚ ʙʽʣʴʰ 

ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤʘʭ. 

ʉʪʘʪʠʩʪʠʯʥʠʡ ʧʽʜʭʽʜ. ɺ ʦʩʥʦʚʽ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʦʙʨʦʙʢʠ ʧʨʠʨʦʜʥʦʾ 

ʤʦʚʠ ʣʝʞʠʪʴ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʟʤʽʩʪ ʪʝʢʩʪʫ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʦ ʟʘ 

ʥʘʡʫʞʠʚʘʥʽʰʠʤʠ ʩʣʦʚʘʤʠ. ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʜʘʥʦʛʦ ʧʽʜʭʦʜʫ ʻ ʚʠʟʥʘʯʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʧʦʚʪʦʨʝʥʴ ʢʦʥʢʨʝʪʥʦʛʦ ʩʣʦʚʘ ʚ ʪʝʢʩʪʽ. ɺʝʣʠʢʠʡ ʚʥʝʩʦʢ ʚ ʨʦʟʚʠʪʦʢ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʚʥʽʩ ʂʣʦʜ ʐʝʥʥʦʥ ʧʨʘʮʝʶ çPrediction and entropy of printed 

English» [19]. ʇʽʟʥʽʰʝ ʂʫʟʽʥ ʅ.ʊ. [20] ʦʧʠʩʘʚ ʤʝʪʦʜʠ ʯʘʩʪʦʪʥʦʾ ʦʙʨʦʢʠ ʪʝʢʩʪʦʚʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʷʢʽ ʟʛʦʜʦʤ ʙʫʣʠ ʫʜʦʩʢʦʥʘʣʝʥʽ ʚ ʨʦʙʦʪʘʭ ɹʨʦʜʝʨʘ ɸ. [21] ʪʘ ʃʘʥʜʝ ɼ.ɺ. 

[22].  

ʃʘʪʝʥʪʥʦ-ʩʝʤʘʥʪʠʯʥʠʡ ʤʝʪʦʜ ʻ ʨʽʟʥʦʚʠʜʦʤ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʧʽʜʭʦʜʫ, ʱʦ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʚʠʷʚʣʝʥʥʷ ʤʽʨʠ ʧʦʜʽʙʥʦʩʪʽ ʩʣʽʚ, ʱʦ ʩʢʣʘʜʘʶʪʴ ʢʦʥʢʨʝʪʥʽ 

ʢʦʥʪʝʢʩʪʠ, ʧʨʠ ʫʤʦʚʽ ʱʦ ʧʦʚʥʘ ʤʥʦʞʠʥʘ ʮʠʭ ʢʦʥʪʝʢʩʪʽʚ ʚʠʟʥʘʯʘʻ ʤʥʦʞʠʥʫ 

ʚʟʘʻʤʥʠʭ ʦʙʤʝʞʝʥʴ ʱʦʜʦ ʚʠʷʚʣʝʥʥʷ ʮʠʭ ʧʦʜʽʙʥʦʩʪʝʡ. ɼʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʢʣʘʩʫ 

ʤʝʪʦʜʽʚ ʚʽʜʥʦʩʷʪʴ ʪʘʢʦʞ ʫʤʦʚʥʽ ʚʠʧʘʜʢʦʚʽ ʧʦʣʷ. ʎʝ ʨʦʟʜʽʣʴʥʽ (ʜʠʬʝʨʝʥʮʽʡʥʽ) 

ʤʦʜʝʣʽ, ʷʢʽ ʬʦʨʤʫʶʪʴ ʣʦʛʽʩʪʠʯʥʫ ʨʝʛʨʝʩʽʶ ʜʣʷ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʘʥʠʭ. ɼʘʥʽ ʤʦʜʝʣʽ 

ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʨʦʟʤʽʯʫʚʘʥʥʷ ʯʘʩʪʠʥ ʤʦʚʠ, ʧʦʚʝʨʭʥʝʚʦ-

ʩʠʥʪʘʢʩʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʽʤʝʥʦʚʘʥʠʭ ʩʫʪʥʦʩʪʝʡ [23]. ʉʧʦʨʽʜʥʝʥʦʶ ʟ 
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ʫʤʦʚʥʠʤʠ ʚʠʧʘʜʢʦʚʠʤʠ ʧʦʣʷʤʠ ʻ ʧʨʠʭʦʚʘʥʘ ʤʘʨʢʦʚʩʴʢʘ ʤʦʜʝʣʴ [24], ʷʢʘ ʟʥʘʡʰʣʘ 

ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʥʘʧʨʷʤʢʘʭ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʤʦʚʣʝʥʥʷ, ʨʫʢʦʧʠʩʥʦʛʦ ʚʚʝʜʝʥʥʷ, 

ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʨʦʟʤʽʪʢʠ, ʪʦʱʦ.  

ɯʤʦʚʽʨʥʽʩʥʠʡ ʧʽʜʭʽʜ. ʇʨʝʜʩʪʘʚʣʝʥʠʡ ʪʘʢʠʤʠ ʤʦʜʝʣʷʤʠ ʷʢ N-ʛʨʘʤʠ, ʩʠʩʪʝʤʠ 

ʟʘʩʥʦʚʘʥʽ ʥʘ ʜʝʨʝʚʘʭ ʨʽʰʝʥʴ, ʪʘ ʽʤʦʚʽʨʥʽʩʥʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʢʦʥʪʝʢʩʪʥʦ-ʚʽʣʴʥʠʭ 

ʛʨʘʤʘʪʠʢ. N-ʛʨʘʤʥʘ ʤʦʜʝʣʴ ʨʝʘʣʽʟʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʦʙʨʦʙʣʝʥʥʷ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ 

ʨʝʯʝʥʴ, ʩʣʽʚ, ʙʫʢʚ, ʟʚʫʢʽʚ ʽ ʪ.ʜ., ʚʠʭʦʜʷʯʠ ʟ ʚʠʙʽʨʢʠ ʽʟ n ʝʣʝʤʝʥʪʽʚ, ʱʦ ʾʭ ʩʢʣʘʜʘʶʪʴ. 

ɿʘ ʨʘʭʫʥʦʢ ʥʘʢʦʧʠʯʝʥʥʷ ʯʘʩʪʦʪ ʧʦʷʚʠ ʧʝʚʥʠʭ ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʨʦʟʨʘʭʫʚʘʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʧʨʦʷʚʫ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʩʢʣʘʜʘʶʪʴ ʪʝʢʩʪ, ʷʢʠʡ 

ʘʥʘʣʽʟʫʻʪʴʩʷ. ʊʘʢʘ ʤʦʜʝʣʴ ʟʚʦʜʠʪʴʩʷ ʜʦ ʩʢʽʥʯʝʥʥʦʾ ʤʥʦʞʠʥʠ ʡʤʦʚʽʨʥʦʩʪʝʡ, ʢʦʞʥʘ 

ʟ ʷʢʠʭ ʤʦʞʝ ʙʫʪʠ ʦʮʽʥʝʥʘ ʧʽʩʣʷ ʦʙʯʠʩʣʝʥʥʷ ʧʦʚʪʦʨʶʚʘʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʠʭ n-ʛʨʘʤ. 

ʌʦʨʤʘʣʴʥʽ ʤʘʪʝʤʘʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʜʦʩʣʽʜʞʝʥʽ ʜʦʩʠʪʴ ʤʘʣʦ. 

ʆʢʨʝʤʠʤʠ ʘʚʪʦʨʘʤʠ [25, 26] ʟʜʽʡʩʥʶʶʪʴʩʷ ʩʧʨʦʙʠ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ 

ʚʣʘʩʪʠʚʦʩʪʽ N -ʛʨʘʤ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʣʷ ʮʴʦʛʦ ʘʧʘʨʘʪ ʪʝʦʨʽʾ ʘʚʪʦʤʘʪʽʚ ʽ 

ʨʝʛʫʣʷʨʥʠʭ ʤʦʚ. 

ʅʘʩʪʫʧʥʽ ʜʚʘ ʧʽʜʭʦʜʠ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ɽʣʽʟʘʙʝʪ ɼ. ʃʽʜʜʽ ʽ ʧʦʜʘʶʪʴʩʷ ʟʘ ʾʾ ʧʨʘʮʝʶ 

[5]. 

ʉʠʤʚʦʣʽʯʥʠʡ ʧʽʜʭʽʜ ï ʨʝʘʣʽʟʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʛʣʠʙʠʥʥʦʛʦ ʩʝʤʘʥʪʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʩʫʪʥʦʩʪʝʡ, ʷʚʠʱ, ʪʦʱʦ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʣʦʛʽʩʪʠʯʥʽ ʩʭʝʤʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʟʥʘʥʴ. ɼʞʝʨʝʣʦʤ ʟʥʘʥʥʷ ʧʨʦ ʤʦʚʫ ʤʦʞʫʪʴ 

ʚʠʩʪʫʧʘʪʠ ʩʣʦʚʥʠʢʠ, ʬʦʨʤʫʣʠ ʪʘ ʧʨʘʚʠʣʘ, ʨʦʟʨʦʙʣʝʥʽ ʣʶʜʴʤʠ. ʆʜʠʥ ʟ ʧʨʠʢʣʘʜʽʚ 

ʩʠʤʚʦʣʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʻ ʩʠʩʪʝʤʠ ʟʘʩʥʦʚʘʥʽ ʥʘ ʣʦʛʽʮʽ ʘʙʦ ʥʘ ʦʩʥʦʚʽ ʧʨʘʚʠʣ. ʋ 

ʩʠʩʪʝʤʘʭ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ ʣʦʛʽʮʽ, ʩʠʤʚʦʣʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʟʘʟʚʠʯʘʡ ʩʢʣʘʜʘʻʪʴʩʷ ʫ ʬʦʨʤʽ 

ʣʦʛʽʯʥʠʭ ʧʨʦʧʦʟʠʮʽʡ. ʄʘʥʽʧʫʣʷʮʽʾ ʪʘʢʠʭ ʩʪʨʫʢʪʫʨ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʟʘʛʘʣʴʥʦʜʦʩʪʫʧʥʠʤʠ ʧʨʦʮʝʜʫʨʘʤʠ ʟʙʝʨʝʞʝʥʥʷ ʧʨʘʚʜʠ. ʉʠʩʪʝʤʠ, ʟʘʩʥʦʚʘʥʽ ʥʘ 

ʧʨʘʚʠʣʘʭ, ʟʘʟʚʠʯʘʡ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʥʘʙʦʨʫ ʧʨʘʚʠʣ, ʤʝʭʘʥʽʟʤʫ ʚʠʩʥʦʚʢʫ, ʨʦʙʦʯʦʾ 

ʦʙʣʘʩʪʽ ʘʙʦ ʨʦʙʦʯʦʾ ʧʘʤ'ʷʪʽ. ɿʥʘʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ ʷʢ ʬʘʢʪʠ ʯʠ ʧʨʘʚʠʣʘ. ɼʚʠʛʫʥ 

ʚʠʩʥʦʚʢʫ ʥʝʦʜʥʦʨʘʟʦʚʦ ʚʠʙʠʨʘʻ ʧʨʘʚʠʣʦ, ʩʪʘʥ ʷʢʦʛʦ ʟʘʜʦʚʦʣʴʥʷʻʪʴʩʷ ʪʘ ʚʠʢʦʥʫʻ 

ʧʨʘʚʠʣʦ. ʑʝ ʦʜʠʥ ʧʨʠʢʣʘʜ ʩʠʤʚʦʣʽʯʥʠʭ ʧʽʜʭʦʜʽʚ  ʩʝʤʘʥʪʠʯʥʽ ʤʝʨʝʞʽ. ɺʧʝʨʰʝ 
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ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʘʩʦʮʽʘʪʠʚʥʦʾ ʧʘʤ'ʷʪʽ ʚ ʧʩʠʭʦʣʦʛʽʾ. ʉʝʤʘʥʪʠʯʥʽ 

ʤʝʨʝʞʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʟʥʘʥʥʷ ʯʝʨʝʟ ʥʘʙʽʨ ʚʫʟʣʽʚ (ʦʙ'ʻʢʪʽʚ) ʪʘ ʧʦʟʥʘʯʝʥʠʭ ʧʦʩʠʣʘʥʴ, 

ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʚʽʜʥʦʩʠʥʠ ʤʽʞ ʚʫʟʣʘʤʠ. ʉʭʝʤʘ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʚʫʟʣʽʚ ʚʽʜʦʙʨʘʞʘʻ 

ʩʤʠʩʣʦʚʫ ʦʨʛʘʥʽʟʘʮʽʶ ʪʝʢʩʪʫ. ɼʦʢʣʘʜʥʽʰʝ ʧʨʦ ʩʝʤʘʥʪʠʯʥʽ ʤʝʨʝʞʽ ʟʥʘʡʦʤʣʷʪʴ ʧʨʘʮʽ 

[27, 28]. 

ʂʦʥʥʝʢʪʠʚʽʩʪʩʴʢʠʡ ʧʽʜʭʽʜ ï ʨʝʘʣʽʟʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʝʡ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʩʪʨʫʢʪʫʨ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʢʦʥʢʨʝʪʥʽ ʧʨʠʢʣʘʜʠ 

ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʩʫʪʥʦʩʪʝʡ ʪʘ ʤʦʚʥʠʭ ʷʚʠʱ. ʁʦʛʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʦʻʜʥʘʥʥʷ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʟ ʨʽʟʥʠʤʠ ʪʝʦʨʽʷʤʠ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʬʦʨʤʘʪʽ 

ʣʦʛʽʯʥʠʭ ʬʦʨʤʫʣ.   

ɼʝʷʢʽ ʢʦʥʥʝʢʪʠʚʽʩʪʩʴʢʽ ʤʦʜʝʣʽ ʥʘʟʠʚʘʶʪʴ ʣʦʢʘʣʽʩʪʠʯʥʠʤʠ, ʧʨʠʧʫʩʢʘʶʯʠ, ʱʦ 

ʢʦʞʥʘ ʦʜʠʥʠʮʷ ʷʚʣʷʻ ʩʦʙʦʶ ʢʦʥʢʨʝʪʥʫ ʢʦʥʮʝʧʮʽʶ. ʅʘʧʨʠʢʣʘʜ, ʦʜʥʘ ʦʜʠʥʠʮʷ ʤʦʞʝ 

ʧʨʝʜʩʪʘʚʣʷʪʠ ʧʦʥʷʪʪʷ çʩʩʘʚʝʮʴè ʽʥʰʘ ʦʜʠʥʠʮʷ ʤʦʞʝ ʧʨʝʜʩʪʘʚʣʷʪʠ ʧʦʥʷʪʪʷ çʢʠʪè. 

ɿʚ'ʷʟʢʠ ʤʽʞ ʧʦʥʷʪʪʷʤʠ ʟʘʢʦʜʦʚʘʥʽ ʫ ʬʦʨʤʽ ʩʧʝʮʽʘʣʴʥʠʭ ʚʘʛʦʚʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ. 

ʃʦʢʘʣʽʩʪʠʯʥʽ ʤʦʜʝʣʽ ʜʦʩʠʪʴ ʩʭʦʞʽ ʥʘ ʩʝʤʘʥʪʠʯʥʽ ʤʝʨʝʞʽ, ʘʣʝ ʟʚôʷʟʢʠ ʤʽʞ 

ʦʜʠʥʠʮʷʤʠ ʟʘʟʚʠʯʘʡ ʧʦʟʥʘʯʘʶʪʴʩʷ ʥʝ ʪʘʢ, ʷʢ ʚ ʩʝʤʘʥʪʠʯʥʠʭ ʤʝʨʝʞʘʭ. ʃʦʢʘʣʽʩʪʠʯʥʽ 

ʤʦʜʝʣʽ ʜʦʙʨʝ ʧʨʘʮʶʶʪʴ ʚ ʪʘʢʠʭ ʟʘʚʜʘʥʥʷʭ, ʷʢ ʛʝʥʝʨʫʚʘʥʥʷ ʤʦʚʠ ʪʘ ʦʙʤʝʞʝʥʠʡ 

ʫʤʦʚʠʚʽʜ. ɯʥʰʽ ʢʦʥʥʝʢʪʠʚʽʩʪʩʴʢʽ ʤʦʜʝʣʽ ʥʘʟʠʚʘʶʪʴ ʨʦʟʧʦʜʽʣʝʥʠʤʠ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʣʦʢʘʣʽʩʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʧʦʥʷʪʪʷ ʚ ʨʦʟʧʦʜʽʣʝʥʠʭ ʤʦʜʝʣʷʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʷʢ ʬʫʥʢʮʽʷ 

ʦʜʥʦʯʘʩʥʦʾ ʘʢʪʠʚʘʮʽʾ ʢʽʣʴʢʦʭ ʦʜʠʥʠʮʴ. ʎʽ ʤʦʜʝʣʽ ʜʦʙʨʝ ʧʽʜʭʦʜʷʪʴ ʜʣʷ ʟʘʚʜʘʥʴ 

ʘʩʦʮʽʘʪʠʚʥʦʛʦ ʧʦʰʫʢʫ [29]. 

ʆʜʥʠʤʠ ʟ ʥʘʡʙʽʣʴʰ ʟʘʪʨʝʙʫʚʘʥʠʭ ʩʫʯʘʩʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʻ ʟʥʘʥʥʷ-

ʦʨʽʻʥʪʦʚʘʥʽ ʩʠʩʪʝʤʠ ʢʣʘʩʫ çʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪè, ʪʘʢʽ ʷʢ ʝʢʩʧʝʨʪʥʽ ʩʠʩʪʝʤʠ, ʩʠʩʪʝʤʠ 

ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʪʘ ʽʥ. ʅʠʤʠ ʢʦʨʠʩʪʫʶʪʴʩʷ ʫ ʩʬʝʨʽ ʜʝʨʞʘʚʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ, ʚʠʨʦʙʥʠʮʪʚʽ, ʙʽʟʥʝʩʽ, ʥʘʫʮʽ. ʉʧʽʣʢʫʚʘʥʥʷ ʧʨʠʨʦʜʥʦʶ ʤʦʚʦʶ ʟʘʢʣʘʜʝʥʦ, 

ʚ ʜʝʷʢʦʤʫ ʚʠʛʣʷʜʽ, ʫ ʚʠʱʝʥʘʟʚʘʥʽ ʩʠʩʪʝʤʠ. ʇʨʦʮʝʩ ʘʥʘʣʽʟʫ ʚ ʮʠʭ ʩʠʩʪʝʤʘʭ ʧʦʚʠʥʝʥ 

ʟʘʚʝʨʰʫʚʘʪʠʩʷ ʧʦʙʫʜʦʚʦʶ ʩʝʤʘʥʪʠʯʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʚ ʷʢʽʡ ʬʽʢʩʫʻʪʴʩʷ ʟʤʽʩʪ ʪʝʢʩʪʫ. 

ɿʛʽʜʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʃʝʦʥʪʴʻʚʦʾ ʅ. ʅ., ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʧôʷʪʴ ʨʽʟʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ 

ʧʦʙʫʜʦʚʠ ʪʘʢʦʾ ʩʪʨʫʢʪʫʨʠ. ʎʽ ʧʽʜʭʦʜʠ ʨʦʟʰʠʨʶʶʪʴ ʫʷʚʣʝʥʥʷ ʧʨʦ ʤʝʪʦʜʠ ʦʙʨʦʙʢʠ ʽ 
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ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʤʦʚ. ʇʨʦʧʦʥʫʻʪʴʩʷ ʢʦʨʦʪʢʠʡ ʦʧʠʩ ʽʩʥʫʶʯʠʭ 

ʩʝʤʘʥʪʠʯʥʠʭ ʩʪʨʫʢʪʫʨ. 

ʃʽʥʛʚʽʩʪʠʯʥʽ ʩʪʨʫʢʪʫʨʠ ʨʝʯʝʥʴ ʪʝʢʩʪʫ ʬʽʢʩʫʶʪʴ ʨʝʟʫʣʴʪʘʪ çʙʫʢʚʘʣʴʥʦʛʦè 

ʣʦʢʘʣʴʥʦʛʦ (ʚ ʤʝʞʘʭ ʦʜʥʦʛʦ ʨʝʯʝʥʥʷ) ʨʦʟʫʤʽʥʥʷ. ʃʽʥʛʚʽʩʪʠʯʥʽ ʧʨʦʮʝʩʦʨʠ, ʱʦ 

ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʯʠʩʣʝʥʥʽ ˇʨʫʥʪʦʚʥʽ ʩʣʦʚʥʠʢʠ ʪʷʞʽʶʪʴ ʜʦ ʧʦʚʥʦʪʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ 

ʢʦʞʥʦʛʦ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʯʝʥʥʷ ʚʭʽʜʥʦʛʦ ʪʝʢʩʪʫ. ɺ ʦʩʥʦʚʽ ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʤʦʜʝʣʝʡ 

ʣʝʞʠʪʴ ʩʠʥʪʘʢʩʠʯʥʝ (ʩʠʥʪʘʢʩʠʯʥʦ-ʩʝʤʘʥʪʠʯʥʝ) ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʝʯʝʥʥʷ. ʂʣʘʩʠʯʥʽ 

ʣʽʥʛʚʽʩʪʠʯʥʽ ʩʪʨʫʢʪʫʨʠ ï ʮʝ ʩʪʨʫʢʪʫʨʠ, ʚ ʦʩʥʦʚʽ ʷʢʠʭ ʣʝʞʘʪʴ ʣʽʥʛʚʽʩʪʠʯʥʽ ʤʦʜʝʣʽ. 

ʉʝʨʝʜ ʧʝʨʝʚʘʛ ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʩʪʨʫʢʪʫʨ: ʜʝʪʘʣʴʥʽʩʪʴ ʘʥʘʣʽʟʫ, ʱʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ 

ʬʦʨʤʽ ʩʠʥʪʘʢʩʠʯʥʦʛʦ ʘʙʦ ʩʝʤʘʥʪʠʯʥʦʛʦ ʜʝʨʝʚʘ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ ʩʧʽʚ ʩʪʘʚʣʷʪʠ 

ʙʫʜʴ-ʷʢʦʤʫ ʨʝʯʝʥʥʶ ʚʭʽʜʥʦʛʦ ʪʝʢʩʪʫ ʡʦʛʦ ʬʦʨʤʘʣʴʥʠʡ ʩʪʨʫʢʪʫʨʥʠʡ ʦʙʨʘʟ. ʉʝʨʝʜ 

ʥʝʜʦʣʽʢʽʚ: ʞʦʨʩʪʢʽ ʨʘʤʢʠ ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʦʜʠʥʠʮʴ, ʚ ʷʢʠʭ ʤʦʞʥʘ ʤʦʜʝʣʶʚʘʪʠ ʣʠʰʝ 

ʨʦʟʫʤʽʥʥʷ ʚ ʤʝʞʘʭ ʨʝʯʝʥʥʷ ʙʝʟ ʫʟʘʛʘʣʴʥʝʥʴ ʪʘ ʩʣʘʙʢʘ ʢʦʨʝʣʷʮʽʷ ʟ ʦʜʠʥʠʮʷʤʠ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʟʥʘʥʴ. 

 ʉʝʤʘʥʪʠʯʥʘ ʤʝʨʝʞʘ ʮʽʣʦʛʦ ʪʝʢʩʪʫ. ʎʝ ʩʪʨʫʢʪʫʨʠ, ʚ ʷʢʠʭ ʟʘʬʽʢʩʦʚʘʥʦ 

ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʪʝʤʫ-ʨʝʤʫ, ʝʤʬʘʪʠʯʥʽ ʘʢʮʝʥʪʠ, ʘʙʦ ʚʩʪʘʥʦʚʣʝʥʦ ʭʦʯʘ ʙ ʨʝʬʝʨʝʥʪʥʽ 

ʟʚôʷʟʢʠ ʤʽʞ ʩʪʨʫʢʪʫʨʘʤʠ ʩʫʩʽʜʥʽʭ ʨʝʯʝʥʴ. ʇʽʩʣʷ ʧʝʨʝʢʣʘʜʫ ʩʠʥʪʘʢʪʠʢʦ-

ʩʝʤʘʥʪʠʯʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʚʩʽʭ ʨʝʯʝʥʴ ʥʘ ʤʦʚʫ ʙʽʣʴʰ ʝʣʝʤʝʥʪʘʨʥʠʭ ʦʜʠʥʠʮʴ, 

ʦʪʨʠʤʫʶʪʴ ʤʝʨʝʞʫ, ʛʣʦʙʘʣʴʥʫ, çʨʦʟʤʠʪʫè ʩʪʨʫʢʪʫʨʫ. ɺ ʪʘʢʠʭ ʩʪʨʫʢʪʫʨʘʭ ʚʫʟʣʠ 

ʙʽʣʴʰ ʟʤʽʩʪʦʚʥʽ ʪʘ ʝʢʩʧʣʽʮʠʪʥʽ ʥʽʞ ʟʚôʷʟʢʠ, ʽ ʪʦʤʫ, ʽʥʢʦʣʠ, ʨʦʙʦʪʘ ʟ ʪʘʢʠʤʠ 

ʤʦʜʝʣʷʤʠ ʻ ʥʝ ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʦʶ, ʪʦʤʫ ʱʦ ʚ ʛʣʦʙʘʣʴʥʦʤʫ ʩʝʤʘʥʪʠʯʥʦʤʫ ʧʨʦʩʪʦʨʽ 

ʮʽʣʦʛʦ ʪʝʩʪʫ ʜʽʶʪʴ ʽʥʰʽ ʟʘʢʦʥʠ, ʥʽʞ ʚ ʤʝʞʘʭ ʨʝʯʝʥʥʷ. 

ɯʥʬʦʨʤʘʮʽʡʥʽ ʩʪʨʫʢʪʫʨʠ ʮʽʣʦʛʦ ʪʝʢʩʪʫ ʬʽʢʩʫʶʪʴ ʨʝʟʫʣʴʪʘʪ ʛʣʦʙʘʣʴʥʦʛʦ 

ʨʦʟʫʤʽʥʥʷ ʪʝʢʩʪʫ ʽ ʧʦʪʦʢʫ ʪʝʢʩʪʽʚ ʚ ʦʜʠʥʠʮʷʭ ʪʝʨʤʽʥʦʣʦʛʽʾ ʦʙʨʘʥʦʾ ʧʨʝʜʤʝʪʥʦʾ 

ʛʘʣʫʟʽ. ʊʝʨʤʽʥʠ ʟʦʩʝʨʝʜʞʝʥʽ ʚ ʜʞʝʨʝʣʘʭ, ʱʦ ʟʘʜʘʶʪʴʩʷ ʦʢʨʝʤʦ ʚʽʜ ʪʝʢʩʪʫ: 

ʢʣʘʩʠʬʽʢʘʪʦʨʘʭ, ʪʝʟʘʫʨʫʩʘʭ, ʨʫʙʨʠʢʘ ʪʦʨʘʭ ʽ ʪ.ʜ. ʉʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʽʥʜʝʢʩʫʚʘʥʥʷ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʧʦʰʫʢʦʚʽ ʩʠʩʪʝʤʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʟ ʪʘʢʠʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ, ʤʘʶʪʴ ʩʧʨʘʚʫ ʟ ʨʝʘʣʴʥʠʤʠ ʪʝʢʩʪʦʚʠʤʠ ʤʘʩʠʚʘʤʠ. ʇʝʨʝʚʘʛʘʤʠ ʜʘʥʦʛʦ 

ʚʠʜʫ ʩʪʨʫʢʪʫʨ ʻ: ʤʦʞʣʠʚʽʩʪʴ ʦʙʨʦʙʢʠ ʪʝʢʩʪʽʚ ʙʝʟ ʙʫʜʴ-ʷʢʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʦʙʤʝʞʝʥʴ; 
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ʮʝʥʪʨʘʣʴʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʻ ʪʝʨʤʽʥʠ, ʘ ʚʦʥʠ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ ʪʘʢʽ ʜʨʽʙʥʽ ʷʢ ʚ 

ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʤʦʜʝʣʷʭ, ʽ ʥʝ ʪʘʢʽ ʚʝʣʠʢʽ, ʷʢ ʚ ʩʠʩʪʝʤʘʭ ʰʪʫʯʥʦʛʦ ʽʥʪʝʣʝʢʪʫ, ʪʦʙʪʦ 

ʚʦʥʠ çʩʝʨʝʜʥʽè ʽ ʤʘʶʪʴ ʝʢʚʽʚʘʣʝʥʪʠ ʜʣʷ ʧʝʨʝʢʣʘʜʫ ʾʭ ʽʥʰʠʤʠ ʤʦʚʘʤʠ. 

ʉʪʨʫʢʪʫʨʠ ʙʘʟ ʜʘʥʠʭ ʪʘ ʟʥʘʥʴ ï ʮʝ ʬʦʨʤʘʣʴʥʽ, ʞʦʨʩʪʢʽ, ʬʽʢʩʦʚʘʥʽ ʩʪʨʫʢʪʫʨʠ, 

ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʯʘʩʪʠʥʫ ʜʽʡʩʥʦʩʪʽ (ʥʘʧʨʠʢʣʘʜ, ʪʘʙʣʠʮʽ ʟ ʦʧʠʩʦʤ ʪʦʚʘʨʽʚ 

ʚʠʨʦʙʥʠʮʪʚʘ), ʷʢʽ ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʨʠ ʘʥʘʣʽʟʽ ʧʨʠʨʦʜʥʦʤʦʚʥʦʛʦ ʪʝʢʩʪʫ ʷʢ 

ʜʦʜʘʪʢʦʚʽ ʟʥʘʥʥʷ. ʅʘʜ ʮʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʤʦʞʣʠʚʝ ʚʠʢʦʥʘʥʥʷ ʤʘʪʝʤʘʪʠʯʥʠʭ 

ʦʧʝʨʘʮʽʡ, ʱʦ, ʙʝʟʧʝʨʝʯʥʦ ʻ ʧʝʨʝʚʘʛʦʶ. ʉʝʨʝʜ ʜʘʥʠʭ ʤʦʜʝʣʝʡ ʻ ʽ ʥʘʧʽʚʞʦʨʩʪʢʽ 

ʩʪʨʫʢʪʫʨʠ çʜʠʥʘʤʽʯʥʦʛʦè ʪʠʧʫ, ʮʝ ï ʩʮʝʥʘʨʽʾ, ʩʭʝʤʠ, ʘʙʦ ʾʭ ʯʘʩʪʠʥʠ ï ʬʨʝʡʤʠ. ʊʘʢʽ 

ʩʪʨʫʢʪʫʨʠ ʦʪʨʠʤʘʣʠ ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʩʠʩʪʝʤʘʭ ʢʣʘʩʫ ʐɯ, ʚʦʥʠ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʩʶʞʝʪ ʮʽʣʦʛʦ ʪʝʢʩʪʫ, ʷʢʠʡ, ʷʢ ʚʽʜʦʤʦ, ʙʘʡʜʫʞʠʡ ʜʦ ʯʣʝʥʫʚʘʥʥʷ ʥʘ ʨʝʯʝʥʥʷ. ʇʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʾʭ ʚ ʷʢʦʩʪʽ ʽʥʩʪʨʫʤʝʥʪʘ ʘʥʘʣʽʟʫ, ʩʭʝʤʘ ʩʶʞʝʪʫ, ʱʦ ʞʦʨʩʪʢʦ ʟʘʜʘʥʘ, 

ʜʦʧʦʚʥʶʻʪʴʩʷ ʣʽʥʛʚʽʩʪʠʯʥʠʤʠ ʩʧʝʮʠʬʽʢʘʮʽʷʤʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʦʢʨʝʤʣʶʚʘʪʠ ʟ 

ʪʝʢʩʪʫ ʽ ʚʥʦʩʠʪʠ ʜʦ ʙʘʟʠ ʟʥʘʥʴ ʽʥʬʦʨʤʘʮʽʶ, ʷʢʦʾ ʙʨʘʢʫʻ. ʇʝʨʝʚʘʛʦʶ ʜʘʥʠʭ ʩʪʨʫʢʪʫʨ 

ʚʚʘʞʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʧʦʨʽʚʥʷʥʥʷ ʟʤʽʩʪʫ ʪʝʢʩʪʫ ʱʦ ʘʥʘʣʽʟʫʻʪʴʩʷ,  ʟ ʨʽʟʥʠʤʠ 

ʜʞʝʨʝʣʘʤʠ ʽʥʬʦʨʤʘʮʽʾ, ʟʦʢʨʝʤʘ ʟ ʽʥʰʠʤʠ ʪʝʢʩʪʘʤʠ ʪʽʻʾ ʞ ʪʝʤʘʪʠʢʠ. ʉʝʤʘʥʪʠʯʥʽ 

ʩʪʨʫʢʪʫʨʠ, ʷʢʽ ʧʨʘʛʥʫʪʴ ʧʦʙʫʜʫʚʘʪʠ ʧʦʜʽʙʥʽ ʤʦʜʝʣʽ, ʥʘʟʠʚʘʶʪʴʩʷ ʢʦʥʮʝʧʪʫʘʣʴʥʠʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ. 

ʉʪʨʫʢʪʫʨʠ ʩʠʩʪʝʤ ʤʘʰʠʥʥʦʛʦ ʧʝʨʝʢʣʘʜʫ ʨʝʘʣʽʟʫʶʪʴ ʥʘʡʧʦʚʥʽʰʠʡ ʣʘʥʮʶʛ 

ʨʦʙʦʪʠ ʟ ʪʝʢʩʪʦʤ: ʚʽʜ ʚʭʽʜʥʦʛʦ ʪʝʢʩʪʫ ʜʦ ʚʠʭʽʜʥʦʛʦ, ʷʢʠʡ ʥʘʣʝʞʠʪʴ ʜʦ ʽʥʰʦʾ ʤʦʚʠ. 

ɺʦʥʠ ʬʽʢʩʫʶʪʴ ʣʝʢʩʠʯʥʽ ʪʘ ʩʠʥʪʘʢʩʠʯʥʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ (ʡ ʨʦʟʭʦʜʞʝʥʥʷ) ʤʽʞ 

ʦʜʠʥʠʮʷʤʠ ʽ ʩʪʨʫʢʪʫʨʘʤʠ ʜʚʦʭ ʤʦʚ. ʑʝ  ʙʽʣʴʰʝ ʨʦʟʭʦʜʞʝʥʥʷ ʤʽʞ ʚʭʽʜʥʠʤʠ ʪʘ 

ʚʠʭʽʜʥʠʤʠ ʦʜʠʥʠʮʷʤʠ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʚ ʩʪʨʫʢʪʫʨʘʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʧʝʨʝʢʣʘʜʥʠʭ ʩʠʩʪʝʤ, ʷʢʱʦ ʚʦʥʠ ʟʜʽʡʩʥʶʶʪʴ ʧʝʨʝʢʣʘʜ ʟʽ ʩʪʠʩʥʝʥʥʷʤ, ʩʧʠʨʘʶʯʠʩʴ 

ʥʘ ʙʘʟʠ ʟʥʘʥʴ: ʦʜʠʥʠʮʽ ʚʭʽʜʥʦʛʦ ʪʘ ʚʠʭʽʜʥʦʛʦ ʪʝʢʩʪʽʚ ʥʘʣʝʞʘʪʴ ʨʽʟʥʠʤ ʧʨʠʨʦʜʥʠʤ 

ʤʦʚʘʤ, ʚʽʜʦʙʨʘʞʘʶʪʴ ʨʽʟʥʽ ʦʙʩʷʛʠ ʟʤʽʩʪʫ, ʤʦʞʫʪʴ ʨʽʟʥʠʪʠʩʷ ʬʦʢʫʩʘʤʠ ʫʚʘʛʠ. 

ʊʘʢʦʛʦ ʨʦʜʫ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʧʝʨʝʢʣʘʜʫ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʟʥʘʥʥʷʭ (knowledge 

based machine translation systems), ʷʢʽ ʧʦʻʜʥʫʶʪʴ ʚ ʩʦʙʽ ʧʦʚʥʦʪʫ ʣʽʥʛʚʽʩʪʠʯʥʦʛʦ 
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ʘʥʘʣʽʟʫ ʟʽ ʩʪʨʫʢʪʫʨʘʤʠ ʟʥʘʥʴ ʻ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʩʠʩʪʝʤʘʤʠ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʦʟʫʤʽʥʥʷ ʪʝʢʩʪʫ. 

ɺʽʜʥʦʩʥʦ ʥʦʚʠʤ ʢʣʘʩʦʤ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʚʚʘʞʘʶʪʴʩʷ ʟʥʘʥʥʷ-ʦʨʽʻʥʪʦʚʘʥʽ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʟ ʦʥʪʦʣʦʛʦ-ʢʝʨʦʚʘʥʦʶ ʘʨʭʽʪʝʢʪʫʨʦʶ [30, 31]. ɺʦʥʠ 

ʨʝʘʣʽʟʫʶʪʴ ʽʥʪʝʛʨʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʡʥʫ ʪʝʭʥʦʣʦʛʽʶ, ʱʦ ʚʢʣʶʯʘʻ ʢʦʤʧôʶʪʝʨʥʫ 

ʦʙʨʦʙʢʫ ʧʨʠʨʦʜʥʦʤʦʚʥʠʭ ʦʙôʻʢʪʽʚ, ʟʘʜʘʥʠʭ ʣʽʥʛʚʽʩʪʠʯʥʠʤ ʢʦʨʧʫʩʦʤ ʪʝʢʩʪʽʚ, ʷʢʽ 

ʦʧʠʩʫʶʪʴ ʜʝʷʢʫ ʧʨʦʙʣʝʤʥʫ ʛʘʣʫʟʴ, ʪʘ ʚʠʣʫʯʝʥʥʷ ʧʨʝʜʤʝʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʟʥʘʥʴ ʟ 

ʤʝʪʦʶ ʾʭ ʬʦʨʤʘʣʴʥʦ-ʣʦʛʽʯʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʪʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʦʙʨʦʙʢʠ. 

ɺʠʚʯʝʥʥʶ ʽ ʚʜʦʩʢʦʥʘʣʝʥʥʶ ʟʥʘʥʥʷ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʟ ʦʥʪʦʣʦʛʦ-

ʢʝʨʦʚʘʥʦʶ ʘʨʭʽʪʝʢʪʫʨʦʶ, ʧʨʠʩʚʷʪʠʣʠ ʩʚʦʾ ʧʨʘʮʽ ʪʘʢʽ ʚʯʝʥʽ, ʷʢ ɻʣʫʰʢʦʚ ɺ. ʄ. [32, 

33], ɻʣʘʜʫʥ ɺ. ʇ. [34, 35], ʇʘʣʘʛʽʥ ʆ. ɺ. [9, 30], ʐʠʨʦʢʦʚ ɺ. ɸ. [36], [37], 

ʍʦʨʦʰʝʚʩʴʢʠʡ ɺ. ʌ. [38], ʇʦʩʧʻʣʦʚ ɼ. ɸ. [39], ʆʚʜʽʡ ʆ. ʄ. [40], ɻʘʚʨʠʣʦʚʘ ʊ. ɸ. 

[41, 42], ɿʘʛʦʨʫʣʴʢʦ ʖ. ɸ. [43], ʄʘʣʠʰʝʚʩʴʢʠʡ ɸ. ɺ. [44], ɸʥʜʦʥ ʇ. ɯ. [45], 

ɺʘʣʴʢʤʘʥ ʖ. ʈ. [46], ʉʪʨʠʞʘʢ ʆ. ɭ. [47ï49], ɺʝʣʠʯʢʦ ɺ. ʖ. [50], Gruber T. [51], 

Guarino N. [52, 53], Noy N. [54], Gomez-Perez A., Fernandez Lopez M., Corcho O., [55] 

Gruninger M. [56], Happel H. [57], Mc Guinness D. [58]. 

ɼʘʥʠʡ ʢʣʘʩ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʥʠʢ ʚʥʘʩʣʽʜʦʢ ʽʥʪʝʛʨʘʮʽʾ ʜʚʦʭ ʛʘʣʫʟʝʡ 

ʐɯ, ʷʢʽ ʨʘʥʽʰʝ ʨʦʟʚʠʚʘʣʠʩʷ ʧʘʨʘʣʝʣʴʥʦ: knowledge-engineering ʪʘ ʢʦʤʧôʶʪʝʨʥʘ  

ʣʽʥʛʚʽʩʪʠʢʘ. ʎʴʦʤʫ ʩʧʨʠʷʣʘ ʥʠʟʢʘ ʬʘʢʪʦʨʽʚ, ʪʘʢʠʭ ʷʢ:  

 ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʢʦʤʧôʶʪʝʨʥʦʾ ʦʙʨʦʙʢʠ ʧʨʠʨʦʜʥʦʤʦʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʪʘ ʧʨʝʜʤʝʪʥʠʭ ʟʥʘʥʴ; 

 ʩʠʩʪʝʤʥʘ ʽʥʪʝʛʨʘʮʽʷ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʟʥʘʥʴ ʷʢ ʪʘʢʠʭ; 

 ʟʘʢʦʥʦʤʽʨʥʠʡ ʝʚʦʣʶʮʽʡʥʠʡ ʨʦʟʚʠʪʦʢ ʥʘʫʢʦʚʠʭ ʪʝʦʨʽʡ, ʟʘʢʣʘʜʝʥʠʭ ʱʝ ʟ 

ʜʘʚʥʽʭ-ʜʘʚʝʥ, ʚʽʜʦʤʠʭ ʷʢ ʣʦʛʽʢʘ ʪʘ ʦʥʪʦʣʦʛʽʷ. 

ʅʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʰʠʨʦʢʫ ʧʦʧʫʣʷʨʥʽʩʪʴ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʽʥʞʠʥʽʨʠʥʛʫ ʩʝʨʝʜ 

ʬʘʭʽʚʮʽʚ ʟ ʢʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢ, ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʚʽʜʯʫʪʥʫ ʢʽʣʴʢʽʩʪʴ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ 

ʽ ʧʨʠʢʣʘʜʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʮʽʡ ʛʘʣʫʟʽ, ʚʦʥʘ ʟʘʣʠʰʘʻʪʴʩʷ ʘʢʪʫʘʣʴʥʦʶ ʽ 

ʧʝʨʩʧʝʢʪʠʚʥʦʶ. ʇʦʷʩʥʝʥʥʷ ʮʴʦʛʦ ʬʘʢʪʫ ʧʦʜʘʻ ʇʘʣʘʛʽʥ ʆ. ɺ.: çʅʘʷʚʥʠʡ ʚ ʜʘʥʠʡ ʯʘʩ 

ʨʦʟʨʠʚ ʤʽʞ ʜʦʙʨʝ ʦʧʨʘʮʴʦʚʘʥʠʤʠ ʤʝʪʦʜʘʤʠ ʽ ʟʘʩʦʙʘʤʠ ʦʙʨʦʙʢʠ ʧʨʠʨʦʜʥʦʤʦʚʥʦʾ 
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ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʠʢʣʘʜʥʠʭ ʟʘʚʜʘʥʴ ʚ ʚʫʟʴʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʧʨʝʜʤʝʪʥʠʭ ʛʘʣʫʟʷʭ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʽ ʥʝʜʦʩʪʘʪʥʽʩʪʶ ʪʘʢʠʭ ʩʪʦʩʦʚʥʦ ʜʦ ʚʠʨʽʰʝʥʥʷ 

ʢʦʤʧʣʝʢʩʥʠʭ ʟʘʚʜʘʥʴ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʘʥʘʣʽʟʦʤ ʽ ʨʦʟʫʤʽʥʥʷʤ ʧʨʠʨʦʜʥʦʤʦʚʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʾʾ ʬʦʨʤʘʣʴʥʦ-ʣʦʛʽʯʥʠʤ ʧʦʜʘʥʥʷʤ, ʚʠʪʷʛʘʥʥʷʤ ʧʨʝʜʤʝʪʥʠʭ ʟʥʘʥʴ ʟ ʾʭ 

ʧʦʜʘʣʴʰʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚ ʟʘʛʘʣʴʥʦʟʥʘʯʫʱʠʭ ʧʨʝʜʤʝʪʥʠʭ ʛʘʣʫʟʷʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ 

ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʩʢʣʘʜʥʠʭ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʩʪʨʠʤʫʻ 

ʨʦʟʚʠʪʦʢ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʩʪʝʤ ʦʙʨʦʙʢʠ ʟʥʘʥʴ, ʱʦ ʨʝʘʣʽʟʫʶʪʴ (ʚ ʪʦʤʫ ʯʠʩʣʽ) ʚ 

ʧʦʚʥʦʤʫ ʦʙʩʷʟʽ ʪʝʭʥʦʣʦʛʽʾ Data & Text Mining. ʆʩʦʙʣʠʚʦ ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʜʝʬʽʮʠʪ 

ʷʢʽʩʥʠʭ ʤʝʪʦʜʽʚ ̔  ʟʘʩʦʙʽʚ ʟʥʘʥʥʷ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʦʙʨʦʙʢʠ  ʧʨʠʨʦʜʥʦʤʦʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʜʣʷ ʫʢʨʘʾʥʦʤʦʚʥʦʛʦ ʩʝʛʤʝʥʪʫè [30]. 

1.1.2. ʄʦʜʝʣʽ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʨʠʨʦʜʥʦʤʦʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ɸʥʘʣʽʟ ʧʨʠʨʦʜʥʦʤʦʚʥʠʭ ʪʝʢʩʪʽʚ ʥʝʤʠʥʫʯʝ ʧʦʚô̫ ʟʘʥʠʡ ʟ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʧʨʝʜʩʪʘʚʣʷʪʠ ʚ ʜʝʷʢʠʡ ʩʧʦʩʽʙ ʨʝʟʫʣʴʪʘʪʠ ʪʘʢʦʛʦ ʘʥʘʣʽʟʫ. ʆʩʢʽʣʴʢʠ ʘʥʘʣʽʟ ʟʘʚʞʜʠ 

ʧʨʦʚʦʜʠʪʴʩʷ ʟ ʷʢʦʶʩʴ ʤʝʪʦʶ, ʪʦ ʽʥʬʦʨʤʘʮʽʷ, ʚʠʣʫʯʝʥʘ ʟ ʪʝʢʩʪʫ ʙʫʜʝ ʤʘʪʠ ʩʪʘʪʫʩ 

ʟʥʘʥʴ [59, 60]. ʇʨʦʙʣʝʤʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʟʥʘʥʴ ʘʢʪʫʘʣʴʥʘ ʜʣʷ ʪʘʢʠʭ ʥʘʫʢʦʚʠʭ 

ʛʘʣʫʟʝʡ, ʷʢ ʢʦʛʥʽʪʠʚʥʘ ʧʩʠʭʦʣʦʛʽʷ, ʰʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʪʘ ʨʦʟʨʦʙʢʘ ʝʢʩʧʝʨʪʥʠʭ 

ʩʠʩʪʝʤ.  

ʃʶʜʠʥʘ ʦʜʥʦʯʘʩʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʽ ʤʝʪʦʜʠ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʟʥʘʥʴ: ʤʦʚʥʠʡ ʦʧʠʩ, ʛʨʘʬʽʯʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʤʘʪʝʤʘʪʠʯʥʽ ʬʦʨʤʫʣʠ, 

ʪʦʱʦ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʩʧʝʮʠʬʽʢʘ ʜʽʷʣʴʥʦʩʪʽ ʜʦʚʽʣʴʥʦʛʦ ʝʢʩʧʝʨʪʘ 

ʚʠʟʥʘʯʘʻ ʚʠʜʠ ʪʘ ʪʠʧʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʪʨʫʢʪʫʨ, ʥʘʨʘʪʠʚʽʚ, ʜʦʢʫʤʝʥʪʽʚ ʪʘ ʾʭ 

ʢʦʥʪʝʢʩʪʽʚ, ʱʦ ʚʽʥ ʚʠʢʦʨʠʩʪʦʚʫʻ. ʊʘʢ, ʬʽʣʦʣʦʛʠ ʧʨʘʮʶʶʪʴ ʥʘʜ ʪʝʢʩʪʦʚʦʶ 

ʽʥʬʦʨʤʘʮʽʻʶ; ʤʘʪʝʤʘʪʠʢʠ, ʬʽʟʠʢʠ, ʚ ʙʽʣʴʰʦʩʪʽ, ʦʧʨʘʮʴʦʚʫʶʪʴ ʬʦʨʤʘʣʴʥʽ 

ʤʘʪʝʤʘʪʠʯʥʽ ʥʦʪʘʮʽʾ ʟ ʨʽʟʥʠʭ ʪʝʦʨʽʡ; ʢʫʣʴʪʫʨʦʣʦʛʠ, ʤʠʩʪʝʮʪʚʦʟʥʘʚʮʽ ʦʧʨʘʮʴʦʚʫʶʪʴ, 

ʫ ʙʽʣʴʰʦʩʪʽ, ʛʽʙʨʠʜʥʠʡ ʬʦʨʤʘʪ ʛʨʘʬʽʯʥʦʾ ʪʘ ʪʝʢʩʪʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʜʝ ʮʝʥʪʨ ʩʝʥʩʫ 

ʟʤʽʱʝʥʦ ʜʦ ʛʨʘʬʽʯʥʠʭ ʦʙʨʘʟʽʚ. [61]. 

ʊʦʤʫ, ʡ ʧʨʦ ʮʝ ʩʚʽʜʯʠʪʴ ʩʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʫʥʽʚʝʨʩʘʣʴʥʦ ʚʠʟʥʘʯʠʪʠ ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʫ ʫʥʽʚʝʨʩʘʣʴʥʫ ʩʠʩʪʝʤʫ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʟʥʘʥʴ ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦ. ʅʝʦʙʭʽʜʥʘ ʜʦʩʠʪʴ ʚʝʣʠʢʘ ʟʚôʷʟʥʽʩʪʴ ʙʘʟʦʚʠʭ ʝʣʝʤʝʥʪʽʚ 
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ʢʦʞʥʦʛʦ ʚʠʜʫ ʽ ʪʠʧʫ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʜʘʥʠʭ, ʱʦ ʥʝ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʘ ʩʫʯʘʩʥʠʤʠ 

ʘʧʘʨʘʪʥʠʤʠ ʽ ʧʨʦʛʨʘʤʥʠʤʠ ʟʘʩʦʙʘʤʠ. ɸ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʜʘʥʫ ʟʚôʷʟʥʽʩʪʴ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ. ʊʦʤʫ, ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʜʘʥʫ ʧʨʦʙʣʝʤʫ 

ʚʠʨʽʰʫʚʘʪʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʟʥʘʥʴ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʻ 

ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʤ ʜʣʷ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ [41]. 

ɼʦ ʾʭ ʧʝʨʝʣʽʢʫ ʢʣʘʩʠʯʥʦ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʥʘʩʪʫʧʥʽ ʬʦʨʤʘʪʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʩʝʤʘʥʪʠʯʥʦʛʦ ʨʽʚʥʷ ʟʥʘʥʴ: ʧʨʝʜʠʢʘʪʠ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ, ʧʨʦʜʫʢʮʽʡʥʽ ʧʨʘʚʠʣʘ, 

ʩʝʤʘʥʪʠʯʥʽ ʤʝʨʝʞʽ, ʬʨʝʡʤʠ, ʥʝʡʨʦʥʥʽ ʤʝʨʝʞʽ, ʦʥʪʦʣʦʛʽʾ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʢʦʞʥʦʛʦ ʟ 

ʥʠʭ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʧʨʠʢʣʘʜʥʠʭ ʩʠʩʪʝʤ ʦʙʫʤʦʚʣʝʥʝ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʩʧʝʮʠʬʽʢʘʮʽʻʶ  

ʢʦʥʢʨʝʪʥʦʾ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ. ʊʘʢʦʞ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘʢʠʭ ʨʽʰʝʥʴ ʩʫʪʪʻʚʦ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʨʽʚʥʷ ʪʝʭʥʽʯʥʠʭ ʽ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʟʘʜʘʯʘʭ ʜʘʥʦʾ 

ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʤʦʜʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʟʥʘʥʴ, ʪʦ ʾʭ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʢʣʘʩʠʬʽʢʫʶʪʴ ʟʘ ʩʪʫʧʝʥʝʤ ʜʝʢʣʘʨʘʪʠʚʥʦʩʪʽ ʤʦʚʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʜʣʷ ʦʧʠʩʫ ʟʥʘʥʴ, ʥʘ ʜʝʢʣʘʨʘʪʠʚʥʽ ʪʘ ʧʨʦʮʝʜʫʨʘʣʴʥʽ. 

ɼʝʢʣʘʨʘʪʠʚʥʘ ʤʦʜʝʣʴ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʟʥʘʥʴ ʨʝʘʣʽʟʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʩʪʘʪʠʯʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʪʘ ʥʘ ʾʾ ʦʩʥʦʚʽ ʣʦʛʽʩʪʠʯʥʠʭ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʦʧʠʩʽʚ ʝʣʝʤʝʥʪʽʚ, ʧʦʥʷʪʴ ʪʘ ʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʎʝ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʽ 

ʤʦʜʝʣʽ ʟʥʘʥʴ ʫ ʨʽʟʥʠʭ ʟʘʜʘʯʘʭ. ʆʜʥʘʢ, ʮʷ ʾʭ ʩʪʨʫʢʪʫʨʥʘ ʽʥʚʘʨʽʘʥʪʥʽʩʪʴ ʥʝ ʜʦʩʠʪʴ 

ʧʨʦʜʫʢʪʠʚʥʘ ʫ ʧʨʦʮʝʩʘʭ ʛʣʠʙʠʥʥʦʛʦ ʩʝʤʘʥʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ.   

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʜʝʢʣʘʨʘʪʠʚʥʦʾ, ʧʨʦʮʝʜʫʨʘʣʴʥʽ ʤʦʜʝʣʽ ʟʥʘʥʥʷ ʨʝʘʣʽʟʫʶʪʴʩʷ ʫ 

ʬʦʨʤʘʪʽ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʦʮʝʜʫʨ ï ʧʝʚʥʠʭ ʧʨʦʛʨʘʤ, ʷʢʽ ʨʝʘʣʽʟʫʶʪʴ ʛʝʥʝʨʘʮʽʶ 

ʣʦʛʽʩʪʠʯʥʠʭ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʥʘ ʦʩʥʦʚʽ ʦʙʨʦʙʣʝʥʥʷ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʥʷʪʴ, ʱʦ 

ʟʤʽʩʪʦʚʥʦ ʩʢʣʘʜʘʶʪʴ ʩʠʩʪʝʤʫ ʟʥʘʥʴ. ɿʘ ʨʘʭʫʥʦʢ ʮʴʦʛʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʜʦʩʷʛʥʝʥʥʷ 

ʤʝʪʠ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʦʥʢʨʝʪʥʦʶ ʟʘʜʘʯʝʶ. ʊʦʙʪʦ ʧʨʦʮʝʜʫʨʘʣʴʥʘ ʤʦʜʝʣʴ ʥʝʩʝ ʚ 

ʩʝʙ̔ ʥʘʙʽʨ ʮʽʣʝʡ, ʷʢʽ ʪʨʝʙʘ ʜʦʩʷʛʥʫʪʠ ʡ ʧʨʘʚʠʣʘ ʫ ʬʦʨʤʘʪʽ ʧʨʦʮʝʜʫʨ, ʷʢʽ ʨʝʘʣʽʟʫʶʪʴ 

ʛʝʥʝʨʘʮʽʶ ʣʦʛʽʩʪʠʯʥʠʭ ʩʭʝʤ ʜʦʩʷʛʥʝʥʥʷ ʚʠʟʥʘʯʝʥʠʡ ʮʽʣʝʡ. ʊʦʤʫ ʧʨʦʮʝʜʫʨʥʘ 

ʤʦʜʝʣʴ ʚʠʢʣʶʯʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʧʠʩʫʚʘʥʥʷ ʫʩʽʭ ʩʪʘʥʽʚ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ. ʃʦʛʽʩʪʠʯʥʽ 

ʩʭʝʤʠ, ʱʦ ʛʝʥʝʨʫʶʪʴʩʷ ʥʘ ʚʠʟʥʘʯʝʥʠʭ ʫʤʦʚʘʭ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʚʦʜʠʤʽʩʪʴ ʨʽʰʝʥʥʷ.  
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ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʨʽʟʥʠʮʷ ʤʽʞ ʜʝʢʣʘʨʘʪʠʚʥʠʤ ʽ ʧʨʦʮʝʜʫʨʥʠʤ ʧʨʝʜʩʪʘʚʣʝʥʥʷʤ 

ʩʠʩʪʝʤ ʟʥʘʥʴ ʧʦʣʷʛʘʻ ʫ ʥʘʩʪʫʧʥʦʤʫ: ʜʝʢʣʘʨʘʪʠʚʥʘ ʟʘʙʝʟʧʝʯʫʻ ʚʽʜʦʙʨʘʞʝʥʥʷ ʪʦʛʦ 

çʱʦ ʤʠ ʟʥʘʻʤʦè, ʘ ʧʨʦʮʝʜʫʨʥʘ çʷʢ ʮʝ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠè. ʎʝ ʚ ʩʚʽʡ ʯʘʩ ʧʦʨʦʜʠʣʦ 

ʥʘʧʨʷʤʦʢ ʩʪʚʦʨʝʥʥʷ ʛʽʙʨʠʜʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʟʘʙʝʟʧʝʯʠʣʠ ʚʠʟʥʘʯʝʥʥʷ ʥʘʜ 

ʩʪʨʫʢʪʫʨʥʠʤʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷʤʠ ʟʥʘʥʴ, ʧʝʚʥʠʭ ʬʫʥʢʮʽʡ, ʷʢʽ ʨʝʘʣʽʟʦʚʫʚʘʣʠ 

ʛʝʥʝʨʘʮʽʶ ʚʽʜʧʦʚʽʜʥʠʭ ʣʦʛʽʩʪʠʯʥʠʭ ʩʭʝʤ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʥʘ ʦʩʥʦʚʽ ʦʙʨʦʙʣʝʥʥʷ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʥʷʪʴ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʜʝʢʣʘʨʘʪʠʚʥʠʭ ʬʦʨʤʘʪʘʭ. ʉʶʜʠ 

ʚʽʜʥʦʩʷʪʴʩʷ ʬʨʝʡʤʠ, ʦʥʪʦʣʦʛʽʾ, ʥʝʡʨʦʤʝʨʝʞ,̔ ʪʦʱʦ.  

ʊʘʢʦʞ ʤʦʜʝʣʽ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʟʥʘʥʴ ʧʦʜʽʣʷʶʪʴ ʥʘ ʣʦʛʽʯʥʽ ʪʘ ʝʚʨʠʩʪʠʯʥʽ. 

ʃʦʛʽʯʥʽ ʤʦʜʝʣʽ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʟʥʘʥʴ ʟʘʩʥʦʚʘʥʽ ʥʘ ʧʦʥʷʪʪʽ ʬʦʨʤʘʣʴʥʦʾ ʩʠʩʪʝʤʠ. 

ɰʭʥʽʤʠ ʧʨʠʢʣʘʜʘʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʯʠʩʣʝʥʥʷ ʧʨʝʜʠʢʘʪʽʚ ʽ ʙʫʜʴ-ʷʢʘ ʢʦʥʢʨʝʪʥʘ ʩʠʩʪʝʤʘ 

ʧʨʦʜʫʢʮʽʡ. ɺʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʜʝʜʫʢʪʠʚʥʠʤʠ ʯʠ ʽʥʜʫʢʪʠʚʥʠʤʠ. ɼʝʜʫʢʪʠʚʥʝ 

ʚʠʚʝʜʝʥʥʷ ʨʽʰʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʝʚʥʠʤʠ ʥʘʙʦʨʘʤʠ ʧʨʘʚʠʣ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ 

ʧʝʨʚʠʥʥʽ ʫʤʦʚʠ ʟʘʜʘʯʽ ʪʘ ʧʨʦʮʝʩ ʦʙʨʦʙʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʟʥʘʥʴ. ɯʥʜʫʢʪʠʚʥʽ ʤʦʜʝʣʽ ʻ 

ʫʟʘʛʘʣʴʥʝʥʥʷʤ ʜʝʜʫʢʪʠʚʥʠʭ. ɺʦʥʠ ʨʝʘʣʽʟʫʶʪʴ ʧʨʦʮʝʩ ʚʠʚʝʜʝʥʥʷ ʨʽʰʝʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʦʙʨʦʙʣʝʥʥʷ ʢʽʥʮʝʚʦʛʦ ʯʠʩʣʘ ʥʘʚʯʘʶʯʠʭ ʧʨʠʢʣʘʜʽʚ. 

ɽʚʨʠʩʪʠʯʥʽ ʤʦʜʝʣʽ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʟʥʘʥʴ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʣʦʛʽʯʥʠʭ, ʤʘʶʪʴ 

ʨʽʟʥʦʤʘʥʽʪʥʠʡ ʥʘʙʽʨ ʟʘʩʦʙʽʚ, ʱʦ ʧʝʨʝʜʘʶʪʴ ʩʧʝʮʠʬʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʤʦʜʝʣʽ. ʎʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʫ ʬʦʨʤʘʪʽ ʧʝʚʥʠʭ ʦʟʥʘʢ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʛʝʥʝʨʘʮʽʾ ʟʘ ʧʝʚʥʠʤʠ 

ʧʨʘʚʠʣʘʤʠ ʩʭʝʤʠ ʚʠʚʦʜʠʤʦʩʪʽ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ. ɺʦʥʠ ʥʦʩʷʪʴ ʽʤʦʚʽʨʥʽʩʥʠʡ ʭʘʨʘʢʪʝʨ 

ʪʦʤʫ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝʯʽʪʢʝ ʚʠʚʝʜʝʥʥʷ ʨʽʰʝʥʥʷ. ɼʦ ʝʚʨʠʩʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʚʘʨʪʦ 

ʚʽʜʥʝʩʪʠ ʤʝʨʝʞʥʽ, ʬʨʝʡʤʦʚʽ ʽ ʧʨʦʜʫʢʮʽʡʥʽ ʤʦʜʝʣʽ. 

ɾʦʜʥʘ ʟ ʤʦʜʝʣʝʡ ʧʦʜʘʥʥʷ ʟʥʘʥʴ ʥʝ ʻ ʣʽʜʝʨʦʤ ʟʘ ʚʩʽʤʘ ʢʨʠʪʝʨʽʷʤʠ, ʷʢʽ 

ʚʠʩʫʚʘʶʪʴʩʷ ʜʦ ʥʠʭ [28]. 

ʇʨʦʜʫʢʮʽʡʥʽ ʤʦʜʝʣʽ [34, 38] (ʘʙʦ ʤʦʜʝʣʽ ʟʘʩʥʦʚʘʥʽ ʥʘ ʧʨʘʚʠʣʘʭ) ʦʧʠʩʫʶʪʴ 

ʧʨʦʮʝʜʫʨʥʽ ʟʥʘʥʥʷ ʽ ʜʦʟʚʦʣʷʶʪʴ ʧʨʝʜʩʪʘʚʠʪʠ ʾʭ ʫ ʚʠʛʣʷʜʽ ʧʨʦʧʦʟʠʮʽʡ ʪʠʧʫ çʷʢʱʦ 

(ʫʤʦʚʘ) é, ʪʦ (ʜʽʷ)è. ʄʝʭʘʥʽʟʤ, ʨʝʘʣʽʟʦʚʘʥʠʡ ʷʢ ʟʘʩʽʙ ʚʠʚʦʜʫ ʚ ʧʨʦʜʫʢʮʽʡʥʠʭ 

ʩʠʩʪʝʤʘʭ, ʥʘʟʠʚʘʻʪʴʩʷ ʤʘʰʠʥʦʶ ʣʦʛʽʯʥʦʛʦ ʚʠʩʥʦʚʢʫ ʽ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ ʧʦʰʫʢʫ ʚ 

ʙʘʟʽ ʧʨʘʚʠʣ, ʧʦʩʣʽʜʦʚʥʦ ʚʠʢʦʥʫʶʯʠ ʦʧʝʨʘʮʽʾ ʥʘʜ ʟʥʘʥʥʷʤʠ ʪʘ ʦʪʨʠʤʫʶʯʠ ʚʠʩʥʦʚʢʠ. 
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ɯʩʥʫʻ ʜʚʘ ʩʧʦʩʦʙʠ ʦʪʨʠʤʘʥʥʷ ʪʘʢʠʭ ʚʠʩʥʦʚʢʽʚ ï ʧʨʷʤʽ ʚʠʩʥʦʚʢʠ ʽ ʟʚʦʨʦʪʥʽ. ʇʨʷʤ ̔

ʚʠʩʥʦʚʢʠ ʚʠʚʦʜʷʪʴ ʚʽʜ ʧʦʩʠʣʦʢ ʜʦ ʩʣʽʜʩʪʚ.  

ɿʚʦʨʦʪʥʽ ʚʠʩʥʦʚʢʠ ʨʝʘʣʽʟʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʬʦʨʤʫʚʘʥʥʷ ʩʧʦʯʘʪʢʫ ʤʝʪʠ ʟʘʜʘʯʽ, 

ʡ ʧʝʨʝʜʫʤʦʚ ʾʾ ʨʦʟʚôʷʟʘʥʥʷ. ʋʤʦʚʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʬʦʨʤʘʣʽʟʦʚʘʥʠʤ ʧʨʝʜʩʪʘʚʣʝʥʥʷʤ 

ʟʨʘʟʢʘ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʧʦʰʫʢ ʫ ʙʘʟʽ ʟʥʘʥʴ (ʬʘʢʪʽʚ). ɿʚʠʯʘʡʥʦ ʪʘʢʠʡ ʧʦʰʫʢ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʤʝʪʦʜʦʤ ʨʝʟʦʣʶʮʽʡ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʨʝʘʣʽʟʘʮʽʶ ʧʨʦʤʽʞʥʠʭ ʪʘ 

ʢʽʥʮʝʚʠʭ ʣʦʛʽʩʪʠʯʥʠʭ ʩʭʝʤ ʟʥʘʭʦʜʞʝʥʥʷ ʪʘ ʚʠʷʚʣʝʥʥʷ ʬʘʢʪʽʚ. ʂʽʥʮʝʚʽ ʚʠʚʝʜʝʥʥʷ ʻ 

ʪʝʨʤʽʥʘʣʴʥʠʤʠ, ʚʠʟʥʘʯʝʥʥʷ ʷʢʠʭ ʬʽʢʩʫʻ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ. ʇʨʠ ʬʦʨʤʫʚʘʥʥʽ 

ʣʦʛʽʩʪʠʯʥʠʭ ʩʭʝʤ ʚʠʥʠʢʘʶʪʴ ʧʨʦʤʽʞʥʽ ʬʘʢʪʠ, ʷʢʽ ʚʠʷʚʣʷʶʪʴʩʷ ʫ ʩʪʘʥʘʭ ʚʠʷʚʣʝʥʥʷ 

ʜʦʧʦʤʽʞʥʠʭ ʬʘʢʪʽʚ, ʱʦ ʩʧʨʠʷʶʪʴ ʬʦʨʤʫʚʘʥʥʶ ʦʟʥʘʢ ʬʘʢʪʽʚ, ʷʢʽ ʪʨʝʙʘ ʚʠʷʚʠʪʠ. 

ʊʦʙʪʦ ʙʘʟʘ ʟʥʘʥʴ ʫ ʬʦʨʤʘʪʽ ʧʨʦʜʫʢʮʽʡʥʦ ʾʤʦʜʝʣʽ ʷʚʣʷʻ ʩʦʙʦʶ ʟʚôʷʟʥʫ ʩʫʢʫʧʥʽʩʪʴ 

ʬʘʢʪʽʚ ʽ ʧʨʘʚʠʣ.  

ɼʦ ʧʝʨʝʚʘʛ ʧʨʦʜʫʢʮʽʡʥʠʭ ʤʦʜʝʣʝʡ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: ʥʘʦʯʥʽʩʪʴ ʽ ʟʨʦʟʫʤʽʣʽʩʪʴ 

ʟʥʘʥʴ (ʧʨʠʥʘʡʤʥʽ, ʥʘ ʨʽʚʥʽ ʦʜʥʦʛʦ ʧʨʘʚʠʣʘ); ʤʦʞʣʠʚʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʥʝʤʦʥʦʪʦʥʥʦʛʦ 

ʣʦʛʽʯʥʦʛʦ ʚʠʩʥʦʚʢʫ ʪʘ ʦʙʨʦʙʢʠ ʩʫʧʝʨʝʯʣʠʚʠʭ ʬʘʢʪʽʚ; ʤʦʞʣʠʚʽʩʪʴ ʚʚʝʜʝʥʥʷ ʨʽʟʥʠʭ 

ʤʦʜʠʬʽʢʘʮʽʡ ʚ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʧʨʘʚʠʣ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʟʚ'ʷʟʫʚʘʥʠʭ 

ʩʠʩʪʝʤʦʶ ʟʘʚʜʘʥʴ; ʤʦʞʣʠʚʽʩʪʴ ʣʝʛʢʦʛʦ ʥʘʨʦʱʫʚʘʥʥʷ ʙʘʟʠ ʟʥʘʥʴ ʰʣʷʭʦʤ ʜʦʜʘʚʘʥʥʷ 

ʥʦʚʠʭ ʧʨʘʚʠʣ. ʉʝʨʝʜ ʥʝʜʦʣʽʢʽʚ: ʥʝʦʩʷʞʥʽʩʪʴ ʚʝʣʠʢʦʾ ʙʘʟʠ ʟʥʘʥʴ ʽ ʾʾ ʩʪʨʫʢʪʫʨʠ; 

ʤʦʞʣʠʚʽʩʪʴ ʣʝʛʢʦʛʦ ʚʥʝʩʝʥʥʷ ʩʝʨʡʦʟʥʠʭ ʧʦʤʠʣʦʢ ʚ ʙʘʟʫ ʟʥʘʥʴ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ (ʷʢʱʦ ʚ ʩʠʩʪʝʤʽ ʥʝʤʘʻ ʨʦʟʚʠʥʝʥʠʭ ʟʘʩʦʙʽʚ 

ʧʝʨʝʚʽʨʢʠ ʮʽʣʽʩʥʦʩʪʽ ʙʘʟʠ ʟʥʘʥʴ); ʦʨʽʻʥʪʘʮʽʷ ʥʘ ʧʦʩʣʽʜʦʚʥʫ ʦʙʨʦʙʢʫ ʧʨʘʚʠʣ. 

ʉʝʤʘʥʪʠʯʥʽ ʤʝʨʝʞʽ [27]. ʎʝ ʩʠʩʪʝʤʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʟʥʘʥʴ ʫ ʬʦʨʤʘʪʽ ʛʨʘʬʦʚʠʭ 

ʩʪʨʫʢʪʫʨ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʫʟʣʽʚ, ʱʦ ʟôʻʜʥʫʶʪʴʩʷ ʜʫʛʘʤʠ. ʎʝ ʤʦʞʫʪʴ ʙʫʪʠ ʦʨʽʻʥʪʦʚʘʥʽ 

ʛʨʘʬʠ ʪʘ ʦʨʽʻʥʪʦʚʘʥʽ ʜʝʨʝʚʘ. ʋ ʪʘʢʠʭ ʩʪʨʫʢʪʫʨʘʭ ʚʫʟʣʠ ʻ ʧʦʥʷʪʪʷʤʠ ʧʝʚʥʠʭ 

ʧʨʝʜʤʝʪʥʠʭ ʛʘʣʫʟʝʡ, ʘ ʜʫʛʠ ʬʽʢʩʫʶʪʴ ʧʝʚʥʽ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʥʠʤʠ.  

ʉʝʤʘʥʪʠʯʥʽ ʤʝʨʝʞʽ ʜʦʩʠʪʴ ʝʬʝʢʪʠʚʥʦ ʨʝʘʣʽʟʫʶʪʴ ʘʩʦʮʽʘʪʠʚʥʽ ʟʚôʷʟʢʠ ʤʽʞ 

ʧʦʥʷʪʪʷʤʠ ʪʘ ʾʭ ʢʣʘʩʘʤʠ. ʎʝ ʜʦʩʠʪʴ ʩʫʪʪʻʚʦ ʪʝʭʥʦʣʦʛʽʯʥʦ ʩʧʨʠʷʻ ʽʥʜʫʢʪʠʚʥʦʤʫ 

ʚʠʚʝʜʝʥʥʶ ʨʽʰʝʥʴ. ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʩʝʤʘʥʪʠʯʥʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʩʤʠʩʣʠ ʦʙôʻʢʪʽʚ ʪʘ 

ʾʭ ʚʽʜʥʦʰʝʥʴ. ɺ ʷʢʦʩʪʽ ʧʦʥʷʪʴ ʚʠʩʪʫʧʘʶʪʴ ʷʢ ʘʙʩʪʨʘʢʪʥʽ ʪʘʢ ʽ ʢʦʥʢʨʝʪʥʽ ʦʙ'ʻʢʪʠ, ʘ 
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ʦʩʥʦʚʫ ʚʽʜʥʦʰʝʥʴ ʩʢʣʘʜʘʶʪʴ ʟʚ'ʷʟʢʠ ʪʠʧʫ: çʮʝè, çʤʘʻ ʯʘʩʪʠʥʦʶè, çʥʘʣʝʞʠʪʴè ʽ ʪ.ʜ. 

ʍʘʨʘʢʪʝʨʥʦʶ ʨʠʩʦʶ ʩʝʤʘʥʪʠʯʥʠʭ ʤʝʨʝʞ ʻ ʥʘʷʚʥʽʩʪʴ ʪʨʴʦʭ ʪʠʧʽʚ ʚʽʜʥʦʩʠʥ: 1) ʢʣʘʩ 

 ʝʣʝʤʝʥʪ ʢʣʘʩʫ (ʢʚʽʪʢʘ  ʪʨʦʷʥʜʘ); 2) ʚʣʘʩʪʠʚʽʩʪʴ  ʟʥʘʯʝʥʥʷ (ʢʦʣʽʨ  ʞʦʚʪʠʡ); 3) 

ʧʨʠʢʣʘʜ ʝʣʝʤʝʥʪʘ ʢʣʘʩʫ (ʪʨʦʷʥʜʘ ʯʘʡʥʘ). 

ʉʝʤʘʥʪʠʯʥʽ ʤʝʨʝʞʽ ʤʘʶʪʴ ʧʝʚʥʠʡ ʨʽʚʝʥʴ ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʤʥʦʞʠʥʦʶ ʚʠʟʥʘʯʝʥʠʭ ʚʽʜʥʦʰʝʥʴ. ɺʦʥʠ ʤʘʁʪʴ ʩʚʦʾ ʧʨʦʷʚʠ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ 

ʩʪʨʫʢʪʫʨʥʠʭ ʦʧʠʩʽʚ ʨʽʟʥʠʭ ʩʠʪʫʘʮʽʡ, ʩʪʘʥʽʚ, ʪʦʱʦ ʫ ʜʦʚʽʣʴʥʽʡ ʧʨʝʜʤʝʪʥʽʡ ʛʘʣʫʟ.̔ 

ʆʜʥʘʢ ʾʭ ʧʨʘʢʪʠʯʥʘ ʥʝʦʟʦʨʽʩʪʴ ʧʨʠ ʚʽʜʦʙʨʘʞʝʥʥ ̔ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʽʥʬʦʨʤʘʮʽʾ 

ʩʫʪʪʻʚʦ ʟʘʚʘʞʘʻ ʾʭ ʰʠʨʦʢʦʤʫ ʟʘʩʪʦʩʫʚʘʥʥʶ.  

ʌʨʝʡʤʠ [62] ʌʨʝʡʤʦʚʘ ʤʦʜʝʣʴ ʻ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦʶ ʩʪʨʫʢʪʫʨʥʦʶ ʤʦʜʝʣʣʶ 

ʧʘʤ'ʷʪʽ ʣʶʜʠʥʠ ʽ ʾʾ ʩʚʽʜʦʤʦʩʪʽ. ɼʦʩʠʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʮʝʡ ʬʦʨʤʘʪ ʤʦʜʝʣʽ ʩʠʩʪʝʤʠ 

ʟʥʘʥʴ ʥʘʚʝʜʝʥʦ ʫ ɺʽʢʽʧʝʜʽʾ: «ʌʨʝʡʤ (ʘʥʛʣ. frame ï ʨʘʤʢʘ, ʢʘʨʢʘʩ) ʮʝ  ʩʪʨʫʢʪʫʨʘ 

ʜʘʥʠʭ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʝʷʢʦʛʦ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʦʙ'ʻʢʪʘ. ʎʝ ʤʽʥʽʤʘʣʴʥʘ 

ʩʪʨʫʢʪʫʨʘ ʽʥʬʦʨʤʘʮʽʾ, ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʢʣʘʩʫ ʦʙ'ʻʢʪʽʚ, ʷʚʠʱ ʘʙʦ 

ʧʨʦʮʝʩʽʚ. ɯʥʬʦʨʤʘʮʽʷ, ʱʦ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʬʨʝʡʤʫ, ʤʽʩʪʠʪʴʩʷ ʚ ʩʣʦʪʘʭ, ʱʦ ʡʦʛʦ 

ʩʢʣʘʜʘʶʪʴ. ʉʣʦʪ ï ʮʝ ʜʝʷʢʽ ʥʝʟʘʧʦʚʥʝʥʽ ʧʽʜʩʪʨʫʢʪʫʨʠ ʬʨʝʡʤʫ, ʟʘʧʦʚʥʝʥʥʷ ʷʢʠʭ 

ʧʨʠʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʮʝʡ ʬʨʝʡʤ ʩʪʘʚʠʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʜʝʷʢʽʡ ʩʠʪʫʘʮʽʾ, ʧʦʜʽʾ 

ʘʙʦ ʦʙ'ʻʢʪʫ. ʉʣʦʪ ʤʦʞʝ ʙʫʪʠ ʪʝʨʤʽʥʘʣʴʥʠʤ (ʤʽʩʪʠʪʠ ʪʽʣʴʢʠ ʽʤ'ʷ ʩʣʦʪʘ ʽ ʟʥʘʯʝʥʥʷ 

ʽʤʝʥʽ) ʘʙʦ ʷʚʣʷʪʠ ʩʦʙʦʶ ʬʨʝʡʤ ʥʠʞʥʴʦʛʦ ʨʽʚʥʷ. ʋ ʚʠʛʣʷʜʽ ʬʨʝʡʤʫ ʤʦʞʝ 

ʦʧʠʩʫʚʘʪʠʩʷ ʜʝʷʢʠʡ ʦʙ'ʻʢʪ, ʩʠʪʫʘʮʽʷ, ʘʙʩʪʨʘʢʪʥʦʾ ʧʦʥʷʪʪʷ, ʬʦʨʤʫʣʘ, ʟʘʢʦʥ, ʧʨʘʚʠʣʦ, 

ʚʽʟʫʘʣʴʥʘ ʩʮʝʥʘ ʽ ʪ. ʽʥ. ʆʩʦʙʣʠʚʽʩʪʶ ʽ ʦʩʥʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʬʨʝʡʤʦʚʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʟʥʘʥʴ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʤʝʭʘʥʽʟʤʫ ʚʠʩʥʦʚʢʫ, ʪʦʙʪʦ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ 

ʧʨʘʚʠʣʴʥʫ ʦʙʨʦʙʢʫ ʟʥʘʥʴ ʧʦʚʥʽʩʪʶ ʧʦʢʣʘʜʘʻʪʴʩʷ ʥʘ ʨʦʟʨʦʙʥʠʢʘ ʩʠʩʪʝʤʠ, ʷʢʠʡ 

ʧʦʚʠʥʝʥ ʧʨʝʜʩʪʘʚʣʷʪʠ ʧʨʝʜʤʝʪʥʫ ʛʘʣʫʟʴ ̔  ʥʝ ʪʽʣʴʢʠ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʪʠ ʢʦʞʥʫ ʬʨʝʡʤ 

ʽ ʩʣʦʪ, ʘʣʝ ʽ ʧʨʘʚʠʣʴʥʦ ʟʘʜʘʪʠ ʧʨʦʮʝʜʫʨʠ ʾʭ ʦʙʨʦʙʢʠ. ɼʦ ʦʩʥʦʚʥʠʭ ʧʨʦʮʝʜʫʨ 

ʫʧʨʘʚʣʽʥʥʷ ʚʠʩʥʦʚʢʦʤ ʫ ʬʨʝʡʤʦʚʽʡ ʤʦʜʝʣʽ ʟʚʠʯʘʡʥʦ ʚʽʜʥʦʩʷʪʴ: ʤʝʭʘʥʽʟʤ 

ʫʩʧʘʜʢʫʚʘʥʥʷ, ʦʙʤʽʥ ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ ʤʽʞ ʬʨʝʡʤʘʤʠ, ʧʨʠʻʜʥʘʥʽ ʧʨʦʮʝʜʫʨʠ» [63]. 

ʌʦʨʤʘʣʴʥʽ ʣʦʛʽʯʥʽ ʤʦʜʝʣʽ  [39, 64, 65] ʧʝʨʝʜʙʘʯʘʶʪʴ, ʱʦ ʚʩʷ ʽʥʬʦʨʤʘʮʽʷ, 

ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʧʨʠʢʣʘʜʥʠʭ ʟʘʚʜʘʥʴ, ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʬʘʢʪʽʚ 
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ʽ ʪʚʝʨʜʞʝʥʴ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴʩʷ ʷʢ ʬʦʨʤʫʣʠ ʚ ʜʝʷʢʽʡ ʣʦʛʽʮʽ. ɿʥʘʥʥʷ 

ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʩʫʢʫʧʥʽʩʪʶ ʪʘʢʠʭ ʬʦʨʤʫʣ, ʘ ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ ʟʥʘʥʴ ʟʚʦʜʠʪʴʩʷ ʜʦ 

ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʜʫʨ ʣʦʛʽʯʥʦʛʦ ʚʠʩʥʦʚʢʫ. ʃʦʛʽʯʥʽ ʤʝʪʦʜʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʦʟʚʠʥʫʪʠʡ 

ʘʧʘʨʘʪ ʚʠʚʝʜʝʥʥʷ ʥʦʚʠʭ ʬʘʢʪʽʚ ʥʘ ʟʘʩʘʜʘʭ ʢʦʤʧʦʟʠʮʽʾ ʚʞʝ ʚʠʟʥʘʯʝʥʠʭ ʫ ʙʘʟʽ ʟʥʘʥʴ 

ʬʘʢʪʽʚ.  

ʆʩʥʦʚʥʠʤ ʧʨʘʚʠʣʦʤ ʦʙʨʦʙʣʝʥʥʷ ʪʘʢʠʭ ʬʦʨʤʘʪʽʚ ʟʥʘʥʴ ʻ ʣʦʛʽʯʥʝ ʚʠʚʝʜʝʥʥʷ. 

ɼʣʷ ʾʭ ʩʪʚʦʨʝʥʥʷ ʽʩʥʫʻ ʧʝʚʥʘ ʤʥʦʞʠʥʘ ʣʦʛʽʯʥʠʭ ʤʦʚ, ʷʢʽ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʟʘʩʘʜʘʭ 

ʪʝʦʨʽʾ ʧʨʝʜʠʢʘʪʚ̔ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ ʪʘ ʯʠʩʣʝʥʥʽ ʚʠʩʣʦʚʣʶʚʘʥʴ.  

ʇʝʨʝʚʘʛʘʤʠ ʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʻ: ʥʘʷʚʥʽʩʪʴ ʣʦʛʽʯʥʠʭ ʬʦʨʤʘʣʽʟʤʽʚ ʫ ʬʦʨʤʘʪʽ 

ʧʨʝʜʠʢʘʪʠʚʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʬʘʢʪʽʚ ʫ ʙʘʟʽ ʟʥʘʥʴ; ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʤʦʜʫʣʴʥʦʩʪʽ 

ʟʥʘʥʴ ʽ ʦʜʥʦʯʘʩʥʦ ʤʦʞʣʠʚʽʩʪʴ ʦʜʝʨʞʘʥʥʷ ʻʜʠʥʦʾ ʩʠʩʪʝʤʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʩʠʩʪʝʤʠ 

ʟʥʘʥʴ. ʆʜʥʘʢ, ʩʣʘʙʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ ʫ ʧʨʦʮʝʩʽ 

ʚʠʟʥʘʯʝʥʥʷ ʬʘʢʪʽʚ ʫ ʙʘʟʽ ʟʥʘʥʴ (ʫ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʤʝʭʘʥʽʟʤʠ ʬʦʨʤʫʚʘʥʥʷ 

ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʬʦʨʤʘʣʴʥʦʾ ʩʝʤʘʥʪʠʢʠ ʧʨʠʨʦʜʥʦʾ 

ʤʦʚʠ ʥʝ ʨʦʟʚʠʥʫʪʠʡ), ʘ ʪʘʢʦʞ ʚʽʜʩʫʪʥʽʩʪʴ ʯʽʪʢʠʭ ʧʨʠʥʮʠʧʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʬʘʢʪʽʚ ʫ ʙʘʟʽ 

ʟʥʘʥʴ ʪʘ ʥʘʜʤʽʨʥʠʡ ʨʽʚʝʥʴ ʬʦʨʤʘʣʽʟʘʮʽʾ ʧʦʜʘʥʥʷ ʟʥʘʥʴ ʩʫʪʪʻʚʦ ʟʥʠʞʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʮʴʦʛʦ ʧʽʜʭʦʜʫ, ʡ ʨʦʙʠʪʴ ʡʦʛʦ ʥʝʤʦʞʣʠʚʠʤ ʜʣʷ ʦʙʨʦʙʣʝʥʥʷ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ 

ʽʥʬʦʨʤʘʮʽʾ.  

1.2. ʊʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʽʩʪʴ ʷʢ ʢʨʠʪʝʨʽʡ ʬʦʨʤʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ 

ʦʙʨʦʙʢʠ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʨʠʨʦʜʥʦʤʦʚʥʠʭ ʪʝʢʩʪʽʚ 

ʇʦʥʷʪʪʷ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʩʪʽ ʫʚʽʡʰʣʦ ʚ ʥʘʫʢʦʚʦ-ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʦʙʽʛ ʥʘ 

ʧʦʯʘʪʢʫ 70-ʭ ʨʦʢʽʚ ʍʍ ʩʪ. ʽ ʧʦʟʠʮʽʦʥʫʻ ʩʝʙʝ ʷʢ ʥʝʪʨʠʚʽʘʣʴʥʠʡ ʩʧʦʩʽʙ ʥʘʫʢʦʚʦʛʦ 

ʤʠʩʣʝʥʥʷ, ʱʦ ʧʦʣʷʛʘʻ ʚ ʽʜʝʾ ʨʦʟʛʣʷʜʫ ʙʫʜʴ-ʷʢʦʛʦ ʬʝʥʦʤʝʥʫ ʧʦʟʘ ʨʘʤʢʘʤʠ 

ʢʦʥʢʨʝʪʥʠʭ ʥʘʫʢʦʚʠʭ ʜʠʩʮʠʧʣʽʥ ʽ ʧʦʢʣʠʢʘʥʠʡ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽ ʤʝʪʦʜʠ 

ʨʽʰʝʥʥʷ ʩʢʣʘʜʥʠʭ ʚʠʢʣʠʢʽʚ ʩʫʯʘʩʥʦʩʪʽ. ɼʘʥʠʡ ʧʽʜʭʽʜ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ɾ. ʇʽʘʞʝ, 

ʦʩʤʠʩʣʶʚʘʚʩʷ ʙʘʛʘʪʴʤʘ ʜʦʩʣʽʜʥʠʢʘʤʠ (ʚʽʜ ʬʽʣʦʩʦʬʽʚ ʜʦ ʤʘʪʝʤʘʪʠʢʽʚ), ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʯʦʛʦ ʚʠʥʠʢʣʦ ʜʝʢʽʣʴʢʘ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʪʨʘʢʪʫʚʘʥʴ ʧʦʥʷʪʪʷ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʩʪʽ. 

ʉʝʨʝʜ ʥʠʭ ʚʠʜʽʣʷʶʪʴ ʪʘʢʽ: 
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 ʚ ʧʝʨʰʦʤʫ ʟʥʘʯʝʥʥʽ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʽʩʪʴ ʨʦʟʫʤʽʻʪʴʩʷ ʷʢ çʜʝʢʣʘʨʘʮʽʷè, ʱʦ 

ʧʨʦʛʦʣʦʰʫʻ ʨʽʚʥʽ ʧʨʘʚʘ ʚʽʜʦʤʠʭ ̔  ʤʘʣʦʚʽʜʦʤʠʭ ʚʯʝʥʠʭ, ʙʽʣʴʰʠʭ ʽ ʤʝʥʰʠʭ ʥʘʫʢʦʚʠʭ 

ʜʠʩʮʠʧʣʽʥ, ʢʫʣʴʪʫʨ ʽ ʨʝʣʽʛʽʡ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʫ; 

 ʚ ʜʨʫʛʦʤʫ ʟʥʘʯʝʥʥʽ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʽʩʪʴ ʪʨʘʢʪʫʻʪʴʩʷ ʷʢ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ 

ʦʙʨʘʟʥʦʩʪʽ, ʨʽʟʥʦʙʽʯʥʦʩʪʽ, ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ ʟʥʘʥʴ ʢʦʥʢʨʝʪʥʦʾ ʣʶʜʠʥʠ; 

 ʚ ʪʨʝʪʴʦʤʫ ʟʥʘʯʝʥʥʽ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʽʩʪʴ ʪʨʘʢʪʫʻʪʴʩʷ ʷʢ çʧʨʘʚʠʣʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʚʽʪʫè. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʽʩʪʴ 

ʙʫʜʝ ʨʝʘʣʽʟʦʚʘʥʘ, ʷʢʱʦ ʧʨʦʙʣʝʤʘ ʦʜʨʘʟʫ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ 

ʚʩʝʙʽʯʥʦʩʪʽ. ʅʘʧʨʠʢʣʘʜ, ʥʘ ʬʽʟʠʯʥʦʤʫ, ʩʦʮʽʘʣʴʥʦʤʫ ʽ ʧʩʠʭʽʯʥʦʤʫ ʨʽʚʥʷʭ, ʷʢ 

ʣʦʢʘʣʴʥʝ, ʚ ʷʢʦʤʫ ʛʣʦʙʘʣʴʥʝ; 

 ʫ ʯʝʪʚʝʨʪʦʤʫ ʟʥʘʯʝʥʥʽ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ 

çʧʨʠʥʮʠʧ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʫʢʦʚʦʛʦ ʟʥʘʥʥʷè, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʚʟʘʻʤʦʜʽʶ ʙʘʛʘʪʴʦʭ 

ʥʘʧʨʷʤʢʽʚ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʢʦʤʧʣʝʢʩʥʠʭ ʧʨʦʙʣʝʤ ʨʦʟʚʠʪʢʫ 

ʣʶʜʠʥʠ, ʧʨʠʨʦʜʠ ʽ ʩʫʩʧʽʣʴʩʪʚʘ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʽʩʪʴ ʚ ʮʴʦʤʫ 

ʩʝʥʩʽ ʧʝʨʝʜʙʘʯʘʻ ʚʠʭʽʜ ʚʯʝʥʠʭ ʟʘ ʨʘʤʢʠ ʩʚʦʾʭ ʜʠʩʮʠʧʣʽʥ. 

ɼʦʢʣʘʜʥʽʰʝ ʨʽʟʥʽ ʪʨʘʢʪʦʚʢʠ ʽ ʧʽʜʭʦʜʠ ʜʦ ʨʦʟʫʤʽʥʥʷ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʩʪʽ, ʘ 

ʪʘʢʦʞ ʚʠʜʽʣʝʥʥʷ ʾʾ ʚʠʜʽʚ ʽ ʤʦʞʣʠʚʠʭ ʧʝʨʩʧʝʢʪʠʚ ʨʦʟʚʠʪʢʫ, ʚʠʩʚʽʪʣʝʥʦ ʚ ʨʦʙʦʪʘʭ 

ʂʣʝʡʥʘ ɼʞ. [66], ʅʽʢʦʣʝʩʢʫ ɹ. [67], ɼʞʘʜʞʘ ɽ. [68], ʂʥʷʟʻʚʦʾ ʆ. [69], ʂʽʷʱʝʥʢʦ ʃ. 

[70], ʃʦʫʨʝʥʩʘ ʄ. [71], ʈʝʥʥʘ ʆ. [72] ʪʘ ʽʥ. 

ʋʟʘʛʘʣʴʥʶʶʯʠ ʮʽ ʧʽʜʭʦʜʠ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʽʩʪʴ ʦʟʥʘʯʘʻ 

ʫ ʚʫʟʴʢʦʤʫ ʩʝʥʩʽ ʽʥʪʝʛʨʘʮʽʶ ʨʽʟʥʠʭ ʬʦʨʤ ʽ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʫʢʦʚʠʭ ʧʨʦʙʣʝʤ, 

ʘ ʫ ʰʠʨʦʢʦʤʫ  ʻʜʥʽʩʪʴ ʟʥʘʥʥʷ ʟʘ ʤʝʞʘʤʠ ʢʦʥʢʨʝʪʥʠʭ ʜʠʩʮʠʧʣʽʥ [73]. ʉʘʤʝ ʮʝ, 

ʰʠʨʦʢʝ ʨʦʟʫʤʽʥʥʷ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʩʪʽ ʽ ʮʽʢʘʚʠʪʴ ʥʘʩ ʚ ʩʝʥʩʽ ʤʦʞʣʠʚʦʛʦ ʰʣʷʭʫ 

ʚʠʨʽʰʝʥʥʷ ʜʝʷʢʠʭ ʧʨʦʙʣʝʤ ʫ ʩʬʝʨʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. 

ʆʜʥʽʻʶ ʟ ʛʦʣʦʚʥʠʭ ʧʝʨʝʚʘʛ ʩʫʯʘʩʥʦʾ ʢʦʥʮʝʧʮʽʾ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʩʪʽ ʻ ʪʝ, ʱʦ 

ʚʦʥʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʣʽʜʥʠʢʫ ʦʙ'ʻʢʪʠʚʥʦ ʨʦʟʛʣʷʜʘʪʠ ʚʩʽ ʘʩʧʝʢʪʠ ʷʚʠʱʘ, ʱʦ 

ʚʠʚʯʘʻʪʴʩʷ. ʇʦʩʪʫʣʶʚʘʥʥʷ çʻʜʥʦʩʪʽ ʩʚʽʪʫè ʜʦʟʚʦʣʷʻ ʨʦʟʛʣʷʜʘʪʠ ʜʦʩʣʽʜʞʫʚʘʥʽ 

ʦʙ'ʻʢʪʠ ʘʙʦ ʧʨʦʮʝʩʠ ʷʢ ʧʨʠʨʦʜʥʠʡ ʬʨʘʛʤʝʥʪ ʛʣʦʙʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʪʦʙʪʦ 

ʨʦʟʛʣʷʜʘʪʠ ʾʭ ʚ ʦʙʨʘʟʽ çʻʜʠʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʘʥʩʘʤʙʣʶè. ʊʘʢʠʤ 
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ʯʠʥʦʤ, ʤʝʪʦʜʦʣʦʛʽʷ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʩʪʽ ï ʮʝ ʩʧʦʩʽʙ ʨʦʟʫʤʽʥʥʷ, ʧʽʟʥʘʥʥʷ ʽ ʦʧʠʩʫ 

ʦʙ'ʻʢʪʘ ʫ ʩʢʣʘʜʽ ɭʜʠʥʦʛʦ ʚʧʦʨʷʜʢʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [74]. 

ʊʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʽʩʪʴ ʜʦʟʚʦʣʷʻ ʨʦʟʛʣʷʜʘʪʠ ʫʩʽ ʧʨʦʮʝʩʠ ʚ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ 

ʧʨʦʩʪʦʨʽ ʥʘ ʦʩʥʦʚʽ ʧʝʚʥʦʾ ʤʥʦʞʠʥʥʦʾ ʫʧʦʨʷʜʢʦʚʘʥʦʩʪʽ ʩʪʘʥʽʚ ʚʟʘʻʤʦʜʽʾ ʩʠʩʪʝʤ, ʷʢʽ 

ʾʾ ʩʢʣʘʜʘʶʪʴ. ɸ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʜʦ ʚʠʨʽʰʝʥʥʷ ʪʘʢʠʭ ʧʨʦʙʣʝʤ, ʷʢ: ʥʝʚʧʦʨʷʜʢʦʚʘʥʽʩʪʴ 

ʚʝʣʠʢʠʭ ʤʘʩʠʚʽʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʚ ʛʣʦʙʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ; ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʨʦʮʝʩʫ ʢʦʨʝʢʪʥʦʛʦ ʦʜʥʦʯʘʩʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʨʝʞʝʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʨʝʩʫʨʩʽʚ, ʱʦ ʦʙʨʦʙʣʷʶʪʴʩʷ ʨʽʟʥʠʤʠ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʽ ʷʢʽ ʥʝ ʤʘʶʪʴ 

ʩʧʽʣʴʥʠʭ ʽʥʪʝʨʬʝʡʩʽʚ; ʧʦʙʫʜʦʚʘ ʢʦʥʩʦʣʽʜʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʟʘʻʤʦʜʽʾ ʤʝʨʝʞʝʚʠʭ 

ʨʝʩʫʨʩʽʚ (ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʠʭ ʧʨʠ ʨʦʙʦʪʽ ʝʢʩʧʝʨʪʥʠʭ ʛʨʫʧ ʧʽʜ ʯʘʩ ʨʦʟʚôʷʟʘʥʥʷ  

ʩʢʣʘʜʥʠʭ, ʙʘʛʘʪʦʘʩʧʝʢʪʥʠʭ ʧʨʦʙʣʝʤ); ʩʣʽʜ ʧʽʜʭʦʜʠʪʠ ʟ ʧʦʟʠʮʽʾ 

ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʩʪʽ. ʂʦʥʩʪʨʫʢʪʠʚʥʦ, ʪʘʢʘ ʢʦʥʩʦʣʽʜʦʚʘʥʘ ʚʟʘʻʤʦʜʽʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʨʝʞʝʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ 

ʤʦʞʣʠʚʘ, ʷʢʱʦ ʮʽ ʩʠʩʪʝʤʠ ʫʤʦʚʥʦ ʨʦʟʤʽʩʪʠʪʠ ʫ ʻʜʠʥʦʤʫ ʽ ʧʝʚʥʠʤ ʯʠʥʦʤ 

ʫʧʦʨʷʜʢʦʚʘʥʦʤʫ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʧʨʦʩʪʦʨʽ [74].  

ʐʣʷʭʦʤ ʜʦ ʩʪʚʦʨʝʥʥʷ ʪʘʢʦʛʦ ʧʨʦʩʪʦʨʫ ʻ ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʢʦʥʮʝʧʪʫʘʣʴʥʦ-

ʧʦʥʷʪʽʡʥʦʛʦ ʢʘʨʢʘʩʫ ʥʘʫʢʦʚʠʭ ʪʝʦʨʽʡ, ʚ ʷʢʦʩʪʽ ʷʢʦʛʦ ʤʦʞʝ ʩʣʫʞʠʪʠ ʩʫʢʫʧʥʽʩʪʴ 

ʬʦʨʤʘʣʴʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʦʥʪʦʣʦʛʽʡ ʢʦʥʢʨʝʪʥʠʭ ʧʨʝʜʤʝʪʥʠʭ ʛʘʣʫʟʝʡ [75]. ʊʫʪ 

ʚʚʘʞʘʻʤʦ ʟʘ ʜʦʮʽʣʴʥʝ ʥʘʚʝʩʪʠ ʩʭʝʤʫ ʪʘʢʦʾ ʢʦʥʩʪʨʫʢʮʽʾ, ʨʦʟʨʦʙʣʝʥʫ ʉʪʨʠʞʘʢʦʤ ʆ. 

ɭ., ʷʢʘ ʻ ʥʘʡʙʽʣʴʰ ʥʘʦʯʥʦʶ (ʨʠʩ. 1.1). 

ʎʝʥʪʨʘʣʴʥʝ ʤʽʩʮʝ ʚ ʧʦʙʫʜʦʚʽ ʪʘʢʦʾ ʩʪʨʫʢʪʫʨʠ ʧʦʩʽʜʘʻ ʩʪʚʦʨʝʥʥʷ (ʷʢ ʝʢʩʧʝʨʪʥʝ, 

ʪʘʢ ʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ) ʦʥʪʦʣʦʛʽʡ. ʆʥʪʦʣʦʛʽʷ [54, 56, 76ï78], ʮʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʝʷʢʦʾ 

ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ (ʇɻ) ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʩʭʝʤʠ, ʱʦ ʟʘʟʚʠʯʘʡ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʽʻʨʘʨʭʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʜʘʥʠʭ, ʾʭ ʟʚôʷʟʢʽʚ ʽ ʧʨʘʚʠʣ, ʧʨʠʡʥʷʪʠʭ ʚ ʮʽʡ 

ʛʘʣʫʟʽ. 

ɺʽʟʫʘʣʴʥʽ ʩʧʦʩʦʙʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʩʘʤʝ ʦʥʪʦʣʦʛʽʾ, ʪʘʢʩʦʥʦʤʽʾ, 

ʢʣʘʩʠʬʽʢʘʪʦʨʠ, ʩʝʤʘʥʪʠʯʥʽ ʤʝʨʝʞʽ, ʪʝʟʘʫʨʫʩʠ, ʩʣʦʚʥʠʢʠ ʤʦʞʫʪʴ ʤʘʢʩʠʤʘʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʝʩʴ ʣʽʥʛʚʽʩʪʠʯʥʠʡ ʘʧʘʨʘʪ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʤʦʚʠ. 
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ʈʠʩʫʥʦʢ 1.1 - ʋʟʘʛʘʣʴʥʝʥʘ ʩʪʨʫʢʪʫʨʘ ʚʟʘʻʤʦʜʽʾ, ʥʘ ʟʘʩʘʜʘʭ ʩʧʽʣʴʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʻʜʠʥʦʛʦ ʥʘʨʘʪʠʚʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʇɻ ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʚʦʤʘ 

ʬʘʢʪʦʨʘʤʠ. ʇʦ-ʧʝʨʰʝ, ʬʦʨʤʘʣʴʥʽ ʢʦʤʧôʶʪʝʨʥʽ ʦʥʪʦʣʦʛʽʾ ʻ ʦʜʥʦʯʘʩʥʦ ʽ ʨʝʟʫʣʴʪʘʪʦʤ 

ʨʦʟʚʠʪʢʫ ʡ ʽʥʩʪʨʫʤʝʥʪʦʤ knowledge engineering. ʇʦ-ʜʨʫʛʝ, ʚʦʥʠ ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʾ 

ʢʦʥʮʝʧʪʫʘʣʽʟʘʮʽʾ ʪʘ ʩʧʝʮʠʬʽʢʘʮʽʾ ʥʘʫʢʦʚʠʭ ʪʝʦʨʽʡ, ʙʫʜʫʯʠ ʦʩʥʦʚʦʶ ʧʦʙʫʜʦʚʠ 

ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ [75]. ʆʥʪʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʥʘʜʘʻ ʢʦʨʠʩʪʫʚʘʯʘʤ 

ʮʽʣʽʩʥʠʡ, ʩʠʩʪʝʤʥʠʡ ʧʦʛʣʷʜ ʥʘ ʚʠʟʥʘʯʝʥʫ ʇɻ, ʽʥʬʦʨʤʘʮʽʡʥʽ ʜʞʝʨʝʣʘ ʧʨʦ ʇɻ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʦʜʥʦʪʠʧʦʚʦ, ʱʦ ʩʧʨʦʱʫʻ ʾʭ ʩʧʨʠʡʥʷʪʪʷ, ʘ ʪʘʢʦʞ ʧʦʙʫʜʦʚʘ ʦʥʪʦʣʦʛʽʡ 

ʜʦʟʚʦʣʷʻ ʚʽʜʥʦʚʠʪʠ ʣʦʛʽʯʥʽ ʟʚôʷʟʢʠ ʇɻ, ʷʢʠʭ ʥʝ ʚʠʩʪʘʯʘʻ [79]. ɺ ʦʥʪʦʣʦʛʦ-

ʢʣʘʩʠʬʽʢʘʮʽʡʥʽʡ ʩʭʝʤʽ ʟʘʩʦʙʽʚ ʽ ʤʝʪʦʜʽʚ ʐɯ ʦʥʪʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʪʨʘʢʪʫʻʪʴʩʷ ʷʢ 

ʨʽʟʥʦʚʠʜ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ, ʟʘʩʥʦʚʘʥʦʛʦ ʥʘ ʬʦʨʤʫʚʘʥʥʽ ʟʥʘʥʴ. 

ʆʥʪʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ 

ʚʠʢʣʘʜʝʥʦ ʚ ʨʦʙʦʪʽ [80], ʽ ʧʦʣʷʛʘʶʪʴ ʚʦʥʠ ʚ ʥʘʩʪʫʧʥʦʤʫ: çéʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʽ 

ʦʥʪʦʣʦʛʽʾ ʟʘʙʝʟʧʝʯʫʶʪʴ ʢʦʨʝʢʪʥʝ ʘʛʨʝʛʫʚʘʥʥʷ ʨʽʟʥʠʭ ʪʝʤʘʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ ʰʣʷʭʦʤ 

ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʦʚʘʥʦʾ ʩʫʢʫʧʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʦʙ'ʻʢʪʽʚ-ʢʦʥʮʝʧʪʽʚ ʇɻ, ʱʦ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʷʢ ʻʜʠʥʠʡ ʪʠʧ ʜʘʥʠʭ. ʊʝʭʥʦʣʦʛʽʷ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʤʝʨʝʞʝʚʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ, ʚ ʷʢʦʤʫ ʘʢʪʠʚʫʶʪʴʩʷ ʧʨʦʮʝʩʠ ʚʟʘʻʤʦʜʽʾ ʩʢʣʘʜʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 
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ʩʠʩʪʝʤ, ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʠʪʠ ʥʘʜ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʱʦ ʘʢʪʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷ ʯʘʩʪʢʦʚʦʛʦ ʧʦʨʷʜʢʫ. ʈʦʟʛʣʷʜ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʨʝʩʫʨʩʽʚ ʷʢ ʪʝʤʘʪʠʯʥʠʭ ʩʠʩʪʝʤ ʟʥʘʥʴ, ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʾʭ ʩʝʤʘʥʪʠʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʦʩʥʦʚʽ ʚʠʜʽʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʦʜʠʥʠʮʴ ʫ ʚʠʛʣʷʜʽ ʢʦʥʮʝʧʪʽʚ. 

ʊʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʨʦʟʛʣʷʜ ʢʦʥʪʝʢʩʪʽʚ ʮʠʭ ʦʜʠʥʠʮʴ-ʢʦʥʮʝʧʪʽʚ ʟʘʙʝʟʧʝʯʫʻ ʾʭ 

ʢʦʥʩʦʣʽʜʦʚʘʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʧʨʦʮʝʩʽ ʚʠʨʽʰʝʥʥʷ ʩʢʣʘʜʥʠʭ ʧʨʠʢʣʘʜʥʠʭ ʟʘʜʘʯ. 

ʆʜʥʠʤ ʟ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ ʽʥʪʝʛʨʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʷʢ ʧʘʩʠʚʥʠʭ 

ʩʠʩʪʝʤ ʟʥʘʥʴ ʻ ʘʢʪʠʚʽʟʘʮʽʷ ʾʭ ʢʦʥʮʝʧʪʽʚ ʥʘ ʦʩʥʦʚʽ ʬʦʨʤʫʚʘʥʥʷ ʟ ʥʠʭ ʪʝʤʘʪʠʯʥʠʭ 

ʦʥʪʦʣʦʛʽʡ ʽ ʦʙ'ʻʜʥʘʥʥʷ ʮʠʭ ʦʥʪʦʣʦʛʽʡ ʥʘ ʦʩʥʦʚʽ ʧʦʙʫʜʦʚʠ ʥʘʜ ʥʠʤʠ ʦʥʪʦʣʦʛʽʾ ʟʘʜʘʯʽ 

ʚʠʙʦʨʫè. 

ɯʥʘʢʰʝ ʢʘʞʫʯʠ, ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʽʩʪʴ ʨ̌ʫʥʪʫʻʪʴʩʷ ʥʘ ʚʩʪʘʥʦʚʣʝʥʥʽ 

ʬʦʨʤʘʣʴʥʦʛʦ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʨʦʟʫʤʽʥʴ ʩʠʥʝʨʛʽʾ ʦʢʨʝʤʠʭ ʪʝʤʘʪʠʯʥʠʭ ʧʨʝʜʤʝʪʥʠʭ 

ʛʘʣʫʟʝʡ. ɺʦʥʘ ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʫʚʘʥʥʷ ʣʦʛʽʯʥʠʭ ʤʝʪʘ-ʨʘʤʦʢ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ 

ʟʥʘʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʽʥʪʝʛʨʦʚʘʥʽ ʥʘ ʙʽʣʴʰ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ ʘʙʩʪʨʘʢʮʽʾ, ʥʽʞ ʮʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʩʪʽ. 

1.3. ʇʦʨʽʚʥʷʥʥʷ ʽʩʥʫʶʯʠʭ ʩʠʩʪʝʤ ʦʙʨʦʙʢʠ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʧʨʠʨʦʜʥʦʤʦʚʥʠʭ ʪʝʢʩʪʽʚ 

ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʩʠʩʪʝʤ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʙʨʦʙʢʠ ʤʘʩʠʚʽʚ ʽʥʬʦʨʤʘʮʽʾ, 

ʱʦ ʤʽʩʪʷʪʴ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʽ ʧʨʠʨʦʜʥʦʤʦʚʥʽ ʪʝʢʩʪʠ, ʟʘ ʤʝʪʫ ʩʪʘʚʠʪʴʩʷ ʚʠʷʚʣʝʥʥʷ 

ʩʝʨʝʜ ʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʥʝ ʪʽʣʴʢʠ ʧʨʦʚʦʜʷʪʴ ʛʣʠʙʠʥʥʠʡ ʣʽʥʛʚʽʩʪʠʯʥʠʡ ʘʥʘʣʽʟ, ʘʣʝ ʡ 

ʟʜʘʪʥʽ ʧʨʝʜʩʪʘʚʣʷʪʠ ʨʝʟʫʣʴʪʘʪʠ ʪʘʢʦʛʦ ʘʥʘʣʽʟʫ ʫ ʚʠʛʣʷʜʽ, ʧʨʠʜʘʪʥʦʤʫ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʾʭ ʚ ʧʦʜʘʣʴʰʦʤʫ ʧʨʦʮʝʩʽ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʢʦʥʩʦʣʽʜʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʨʝʩʫʨʩʽʚ. ɸʜʞʝ, ʷʢ ʟʘʫʚʘʞʠʚ ʂʦʛʘʣʦʚʩʴʢʠʡ ʄ. ʚ ʩʚʦʾʡ ʧʨʘʮʽ çʇʝʨʩʧʝʢʪʠʚʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤè: çé ʧʦʨʷʜ ʟ Ă ʯʠʩʪʠʤʠ  ʩʠʩʪʝʤʘʤʠé 

ʩʪʚʦʨʶʶʪʴʩʷ ʯʠʩʣʝʥʥʽ ʢʨʫʧʥʽ ʩʠʩʪʝʤʠ, ʱʦ ʩʫʤʽʩʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʙʘʟʦʚʽ ʪʝʭʥʦʣʦʛʽʾè [81], ʱʦ, ʦʯʝʚʠʜʥʦ, ʻ ʦʟʥʘʢʦʶ ʾʭ ʽʥʥʦʚʘʮʽʡʥʦʩʪʽ ʪʘ ʨʦʟʚʠʥʝʥʦʩʪʽ, 

ʱʦ ʚʘʞʣʠʚʦ ʜʣʷ ʢʽʥʮʝʚʦʛʦ ʩʧʦʞʠʚʘʯʘ. ɺ ʩʚʦʶ ʯʝʨʛʫ, ʷʢʱʦ ʪʘʢʘ ʩʠʩʪʝʤʘ ʤʘʻ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʚʙʫʜʦʚʫʚʘʥʥʷ ʾʾ ʫ ʱʝ ʙʽʣʴʰ ʩʢʣʘʜʥʫ ʩʠʩʪʝʤʫ  ʮʝ 
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ʧʽʜʚʠʱʫʻ ʾʾ ʮʽʥʥʽʩʪʴ ʜʣʷ ʽʥʞʝʥʝʨʽʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ. ʊʘʢʦʞ ʚʨʘʭʦʚʫʚʘʚʩʷ 

ʬʘʢʪʦʨ ʧʨʠʜʘʪʥʦʩʪʽ ʩʠʩʪʝʤ ʜʣʷ ʦʙʨʦʙʢʠ ʫʢʨʘʾʥʦʤʦʚʥʠʭ ʨʝʩʫʨʩʽʚ.  

ʄʝʪʦʜʠʢʘ ʧʦʨʽʚʥʷʥʥʷ ʽʩʥʫʶʯʠʭ ʩʠʩʪʝʤ ʦʙʨʦʙʢʠ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʧʨʠʨʦʜʥʦʤʦʚʥʠʭ ʪʝʢʩʪʽʚ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʨʦʮʝʜʫʨʽ ʨʘʥʞʫʚʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚ [82] 

ʤʝʪʦʜʦʤ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ 

ʥʝʦʙʭʽʜʥʦ: 

1) ɺʽʜʽʙʨʘʪʠ ʩʠʩʪʝʤʠ ʜʣʷ ʘʥʘʣʽʟʫ; 

2) ʉʬʦʨʤʫʚʘʪʠ ʢʨʠʪʝʨʽʾ ʷʢʦʩʪʽ ʩʠʩʪʝʤ; 

3) ʇʨʦʚʝʩʪʠ ʦʮʽʥʢʫ ʦʙʨʘʥʠʭ ʩʠʩʪʝʤ ʟʘ ʨʦʟʨʦʙʣʝʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ; 

4) ɺʠʟʥʘʯʠʪʠ ʚʘʞʣʠʚʽʩʪʴ ʢʦʞʥʦʛʦ ʟ ʢʨʠʪʝʨʽʾʚ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ; 

5) ɺʠʢʦʥʘʪʠ ʨʘʥʞʫʚʘʥʥʷ ʩʠʩʪʝʤ ʽ ʚʠʙʨʘʪʠ ʩʠʩʪʝʤʫ ʟ ʥʘʡʚʠʱʦʶ ʦʮʽʥʢʦʶ. 

ɼʣʷ ʘʥʘʣʽʟʫ ʦʙʨʘʥʦ 26 ʩʠʩʪʝʤ, ʩʝʨʝʜ ʷʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʠʩʪʝʤʠ ʜʣʷ ʦʙʨʦʙʢʠ 

ʧʨʠʨʦʜʥʦʤʦʚʥʠʭ ʪʝʢʩʪʽʚ ʫʢʨʘʾʥʩʴʢʦʶ, ʨʦʩʽʡʩʴʢʦʶ, ʘʥʛʣʽʡʩʴʢʦʶ ʪʘ ʽʥʰʠʤʠ ʤʦʚʘʤʠ; 

ʦʭʦʧʣʝʥʦ ʩʠʩʪʝʤʠ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʣʽʥʛʚʽʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ; ʜʦʩʪʫʧʥʽ ʙʝʟʢʦʰʪʦʚʥʦ ʽ 

ʢʦʤʝʨʮʽʡʥʽ, ʘ ʩʘʤʝ: ʇʦʣʽʝʜʨ-ʈʝʢʫʨʩʠʚʥʠʡ ʨʝʜʫʢʪʦʨ; General Architecture for Text 

Engineering; Affx  Grammars Over a Finite Lattice (AGFL); RapidMiner; 

LexicoSyntactic Pattern Language (LSPL); ʊʦʤʽʪʘ-ʧʘʨʩʝʨ; ʂʦʥʩʧʝʢʪ (TextTermin); 

ʀʉʀɼɸ-ʊ; Link Grammar Parser; Link Grammar Parser for Russian; RCO (Russian 

Context Optimizer); libmorphukr; Mystem; Cibola/Oleada; pymorphy2; Russian 

Morphological Dictionary; Stemka; MonoConc; TextAnalyst 2.0; AskNet; Vivisimo; 

Quintura Searchcrystal; ʄʝʜʽʘʃʽʥʛʚʘ; ABBYY  Retrieval & Morphology (ARM) Engine; 

Apache Lucene/Solr; Convera RetrievalWare. 

ʉʝʨʝʜ ʦʙʨʘʥʠʭ ʟʨʘʟʢʽʚ ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʠʩʪʝʤʠ ʨʽʟʥʠʭ ʢʣʘʩʽʚ, ʘ ʩʘʤʝ: 

 ʃʽʥʛʚʽʩʪʠʯʥʽ ʬʨʝʡʤʚʦʨʢʠ (ʇʦʣʽʝʜʨ-ʈʝʢʫʨʩʠʚʥʠʡ ʨʝʜʫʢʪʦʨ; General 

Architecture for Text Engineering; Affx  Grammars Over a Finite Lattice (AGFL); 

RapidMiner; LexicoSyntactic Pattern Language (LSPL); ʊʦʤʽʪʘ-ʧʘʨʩʝʨ). ɭ ʥʘʡʙʽʣʴʰ 

ʨʦʟʚʠʥʝʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʟʘ ʢʽʣʴʢʽʩʪʶ ʥʘʷʚʥʠʭ ʬʫʥʢʮʽʡ, ʘ ʪʘʢʦʞ ʜʦʧʫʩʢʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʤʦʜʠʬʽʢʘʮʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʩʦʙʫ. 
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 ʉʠʥʪʘʢʩʠʯʥʽ ʘʥʘʣʽʟʘʪʦʨʠ (ʂʦʥʩʧʝʢʪ (TextTermin); ʀʉʀɼɸ-ʊ; Link 

Grammar Parser; Link Grammar Parser for Russian; RCO (Russian Context Optimizer)). 

ʎʝ ʧʨʦʛʨʘʤʥʠʡ ʢʦʤʧʦʥʝʥʪ, ʷʢʠʡ ʧʨʠʡʤʘʻ ʚʭʽʜʥʽ ʜʘʥʽ ʫ ʚʠʛʣʷʜʽ ʇʄʊ ʽ ʩʪʚʦʨʶʻ 

ʩʪʨʫʢʪʫʨʫ ʜʘʥʠʭ (ʯʘʩʪʦ ʜʝʨʝʚʦ ʨʦʟʙʦʨʫ), ʘʙʩʪʨʘʢʪʥʝ ʜʝʨʝʚʦ ʩʠʥʪʘʢʩʠʩʫ ʘʙʦ ʽʥʰʫ 

ʽʻʨʘʨʭʽʯʥʫ ʩʪʨʫʢʪʫʨʫ, ʪʠʤ ʩʘʤʠʤ ʟʘʙʝʟʧʝʯʫʶʯʠ ʩʪʨʫʢʪʫʨʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʚʚʦʜʫ, ʘ 

ʪʘʢʦʞ ʧʝʨʝʚʽʨʷʻ ʧʨʘʚʠʣʴʥʽʩʪʴ ʩʠʥʪʘʢʩʠʩʫ. 

 ʄʦʨʬʦʣʦʛʽʯʥʽ ʘʥʘʣʽʟʘʪʦʨʠ (libmorphukr; Mystem; Cibola/Oleada; 

pymorphy2; Russian Morphological Dictionary; Stemka). ʄʽʩʪʷʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʣʽʥʛʚʽʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʟʙʽʨ ʽ ʫʧʦʨʷʜʢʫʚʘʥʥʷ ʷʢʦʾ ʻ ʪʨʫʜʦʤʽʩʪʢʠʤ ʧʨʦʮʝʩʦʤ. ʊʦʤʫ 

ʚʦʥʠ ʮʽʥʷʪʴʩʷ ʷʢ ʛʦʪʦʚʽ ʙʘʟʠ ʤʦʚʥʠʭ ʜʘʥʠʭ. 

 ʇʦʰʫʢʦʚʽ ʤʘʰʠʥʠ (MonoConc; TextAnalyst 2.0; AskNet; Vivisimo; Quintura 

Searchcrystal; ʄʝʜʽʘʃʽʥʛʚʘ; ABBYY  Retrieval & Morphology (ARM) Engine; Apache 

Lucene/Solr; Convera RetrievalWare). ɼʝʷʢʽ ʧʦʰʫʢʦʚʽ ʤʘʰʠʥʠ ʤʘʶʪʴ ʙʘʟʦʚʽ 

ʤʦʞʣʠʚʦʩʪʽ ʧʦ ʤʦʨʬʦʣʦʛʽʯʥʦʤʫ ʘʥʘʣʽʟʫ ʩʣʽʚ, ʘ ʪʘʢʦʞ ʨʦʟʚʠʥʝʥʽ ʤʝʭʘʥʽʟʤʠ 

ʟʯʠʪʫʚʘʥʥʷ ʇʄʊ. ʎʝ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʚʠʙʽʨʢʫ ʜʘʥʠʭ. 

ʂʨʠʪʝʨʽʷʤʠ ʦʮʽʥʢʠ ʩʠʩʪʝʤ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʚʘʞʘʪʠ ʥʘʷʚʥʽʩʪʴ ʯʠ ʚʽʜʩʫʪʥʽʩʪʴ ʚ 

ʥʠʭ ʧʝʚʥʠʭ ʬʫʥʢʮʽʡ, ʨʝʣʝʚʘʥʪʥʠʭ ʨʽʰʝʥʥʶ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ. ʆʮʽʥʶʚʘʪʠ ʢʨʠʪʝʨʽʾ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʦ ʰʢʘʣʽ ʚʽʜ ʥʫʣʷ ʜʦ ʜʝʩʷʪʠ, ʜʝ ʥʫʣʴ ï ʥʘʡʛʽʨʰʝ ʟʥʘʯʝʥʥʷ, ʜʝʩʷʪʴ ï 

ʥʘʡʢʨʘʱʝ. ɺʩʽ ʢʨʠʪʝʨʽʾ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʰʽʩʪʴ ʢʘʪʝʛʦʨʽʡ, ʟʦʢʨʝʤʘ ʪʘʢʽ: 

ʇʽʜʪʨʠʤʢʘ ʤʦʚ. ɭ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦʶ ʬʫʥʢʮʽʻʶ ʜʣʷ ʩʠʩʪʝʤ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ 

ʨʦʙʦʪʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. ʈʝʟʫʣʴʪʘʪʠ ʦʮʽʥʢʠ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ 1.2. 
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ʈʠʩʫʥʦʢ 1.2  ʈʝʟʫʣʴʪʘʪʠ ʦʮʽʥʢʠ ʟʘ ʢʘʪʝʛʦʨʽʻʶ "ʇʽʜʪʨʠʤʢʘ ʤʦʚ" 

ɺʭʽʜʥʽ ʬʦʨʤʘʪʠ ʬʘʡʣʽʚ.  ɸʥʘʣʽʟʫʚʘʣʘʩʷ ʧʽʜʪʨʠʤʢʘ ʪʘʢʠʭ ʧʦʰʠʨʝʥʠʭ ʬʦʨʤʘʪʽʚ 

ʷʢ doc/docx, xls, xlsx, txt, pdf. ʈʝʟʫʣʴʪʘʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 1.3. 

 

ʈʠʩʫʥʦʢ 1.3  ʈʝʟʫʣʴʪʘʪʠ ʦʮʽʥʢʠ ʟʘ ʢʘʪʝʛʦʨʽʻʶ "ɺʭʽʜʥʽ ʬʦʨʤʘʪʠ ʬʘʡʣʽʚ" 

ɺʠʭʽʜʥʽ ʬʦʨʤʘʪʠ ʬʘʡʣʽʚ. ʌʦʨʤʫʚʘʥʥʷ ʚʠʭʽʜʥʠʭ ʬʘʡʣʽʚ ʚ ʦʜʥʦʤʫ ʟ ʟʘʜʘʥʠʭ 

ʬʦʨʤʘʪʽʚ (HTML, XML  PDF, JSON, TXT) ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʷʢ ʜʣʷ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʫ, ʪʘʢ ʽ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ ʝʢʩʧʝʨʪʽʚ. ʈʝʟʫʣʴʪʘʪʠ 

ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩ. 1.4. 
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ʈʠʩʫʥʦʢ 1.4  ʈʝʟʫʣʴʪʘʪʠ ʦʮʽʥʢʠ ʟʘ ʢʘʪʝʛʦʨʽʻʶ "ɺʠʭʽʜʥʽ ʬʦʨʤʘʪʠ ʬʘʡʣʽʚ" 

ɼʦʩʪʫʧʥʽ ʚʠʜʠ ʘʥʘʣʽʟʫ (ʩʝʤʘʥʪʠʯʥʠʡ, ʩʠʥʪʘʢʩʠʯʥʠʡ, ʤʦʨʬʦʣʦʛʽʯʥʠʡ, ʘʥʘʣʽʟ 

ʨʦʟʤʽʪʢʠ, ʘʥʘʣʽʟ ʩʪʠʣʶ, ʘʥʘʣʽʟ ʤʝʪʘʜʘʥʠʭ) ʚʠʟʥʘʯʘʶʪʴ ʩʧʝʢʪʨ ʽʥʬʦʨʤʘʮʽʾ ʱʦ ʤʦʞʝ 

ʙʫʪʠ ʚʠʜʽʣʝʥʘ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ. ʈʝʟʫʣʴʪʘʪ ʦʮʽʥʢʠ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 1.5. 

 
ʈʠʩʫʥʦʢ 1.5  ʈʝʟʫʣʴʪʘʪʠ ʦʮʽʥʢʠ ʟʘ ʢʘʪʝʛʦʨʽʻʶ "ɼʦʩʪʫʧʥʽ ʚʠʜʠ ʘʥʘʣʽʟʫ" 

ʊʘʢʦʞ ʩʠʩʪʝʤʠ ʦʮʽʥʶʚʘʣʠʩʷ ʟʘ ʙʽʣʴʰ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ, 

ʟʚôʷʟʘʥʠʤʠ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ. ʎʝ ʪʘʢʽ ʢʘʪʝʛʦʨʽʾ ʷʢ: 

ʄʦʞʣʠʚʽʩʪʴ ʚʠʜʽʣʝʥʥʷ ʟ ʪʝʢʩʪʫ ʪʘʢʠʭ ʦʙôʻʢʪʽʚ, ʷʢ ʪʝʨʤʽʥʠ, ʟʚôʷʟʢʠ, ʘʪʨʠʙʫʪʠ, 

ʢʦʥʪʝʢʩʪʠ ʪʘ ʟʦʙʨʘʞʝʥʥʷ. ʎʝ ʚʠʟʥʘʯʘʻ, ʥʘʩʢʽʣʴʢʠ ʧʦʚʥʦ ʙʫʜʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘʷʚʥʘ 

ʫ ʚʠʜʘʥʥʽ ʽʥʬʦʨʤʘʮʽʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ. ʊʘʙʣʠʮʷ ʦʮʽʥʦʢ ʥʘ ʨʠʩ. 1.6. 
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ʈʠʩʫʥʦʢ 1.6  ʈʝʟʫʣʴʪʘʪʠ ʦʮʽʥʢʠ ʟʘ ʢʘʪʝʛʦʨʽʻʶ "ʄʦʞʣʠʚʽʩʪʴ ʚʠʜʽʣʝʥʥʷ ʟ 

ʪʝʢʩʪʫ ʦʙô̒ ʢʪʽʚ" 

ʇʨʝʜʩʪʘʚʣʝʥʥʷ ʦʙʨʦʙʣʝʥʦʛʦ ʪʝʢʩʪʫ. ʉʧʦʩʽʙ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʦʙʨʦʙʣʝʥʦʛʦ ʪʝʢʩʪʫ 

(ʫ ʚʠʛʣʷʜʽ ʪʝʢʩʪʫ, ʚʝʙ-ʜʦʢʫʤʝʥʪʫ, ʦʥʪʦʣʦʛʽʾ, ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʫ) ʚʠʟʥʘʯʘʻ, 

ʯʠ ʧʦʪʨʽʙʥʦ ʙʫʜʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʜʦʧʦʤʽʞʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʚʠʜʘʥʴ. ʈʝʟʫʣʴʪʘʪʠ ʦʮʽʥʢʠ ʥʘ ʨʠʩ. 1.7. 

 
ʈʠʩʫʥʦʢ 1.7  ʈʝʟʫʣʴʪʘʪʠ ʦʮʽʥʢʠ ʟʘ ʢʘʪʝʛʦʨʽʻʶ "ʇʨʝʜʩʪʘʚʣʝʥʥʷ ʦʙʨʦʙʣʝʥʦʛʦ 

ʪʝʢʩʪʫ" 
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ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʦʾ ʦʮʽʥʢʠ ʩʠʩʪʝʤ, ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʩʪʫʧʽʥʴ ʚʘʞʣʠʚʦʩʪʽ 

ʢʦʞʥʦʛʦ ʢʨʠʪʝʨʽʶ ʧʦ ʣʽʥʛʚʽʩʪʠʯʥʽʡ ʰʢʘʣʽ [82]. ɿ ʦʛʣʷʜʫ ʥʘ ʧʦʩʪʘʚʣʝʥʫ ʟʘʜʘʯʫ, 

ʢʨʠʪʝʨʽʾ ʨʦʟʧʦʜʽʣʝʥʦ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

ʄʘʣʘ ʚʘʞʣʠʚʽʩʪʴ  ʢʣʘʩ ʩʠʩʪʝʤʠ; 

ʉʣʘʙʢʘ ʚʘʞʣʠʚʽʩʪʴ  ʚʭʽʜʥʽ ʬʦʨʤʘʪʠ ʬʘʡʣʽʚ xls, xlsx, txt; ʚʠʭʽʜʥʽ ʬʦʨʤʘʪʠ 

ʬʘʡʣʽʚ PDF, JSON, TXT; 

ʉʝʨʝʜʥʷ ʚʘʞʣʠʚʽʩʪʴ  ʧʽʜʪʨʠʤʢʘ ʨʦʩʽʡʩʴʢʦʾ ʤʦʚʠ; ʧʽʜʪʨʠʤʢʘ ʘʥʛʣʽʡʩʴʢʦʾ 

ʤʦʚʠ; ʚʩʽ ʜʦʩʪʫʧʥʽ ʚʠʜʠ ʘʥʘʣʽʟʫ; 

ɿʥʘʯʥʘ ʚʘʞʣʠʚʽʩʪʴ  ʚʭʽʜʥʽ ʬʦʨʤʘʪʠ ʬʘʡʣʽʚ doc/docx ʽ pdf; ʚʠʭʽʜʥʽ ʬʦʨʤʘʪʠ 

ʬʘʡʣʽʚ HTML, XML; ʚʠʜʽʣʝʥʥʷ ʟ ʪʝʢʩʪʽʚ ʪʝʨʤʽʥʽʚ, ʟʚôʷʟʢʽʚ, ʘʪʨʠʙʫʪʽʚ, ʢʦʥʪʝʢʩʪʽʚ, 

ʟʦʙʨʘʞʝʥʴ; 

ɸʙʩʦʣʶʪʥʘ ʚʘʞʣʠʚʽʩʪʴ  ʧʽʜʪʨʠʤʢʘ ʫʢʨʘʾʥʩʴʢʦʾ ʤʦʚʠ; ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʦʙʨʦʙʣʝʥʦʛʦ ʪʝʢʩʪʫ ʫ ʚʠʛʣʷʜʽ ʪʝʢʩʪʫ, ʚʝʙ-ʜʦʢʫʤʝʥʪʫ, ʦʥʪʦʣʦʛʽʾ, ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ 

ʜʦʢʫʤʝʥʪʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʨʘʥʞʫʚʘʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 1.8. 

 
ʈʠʩʫʥʦʢ 1.8  ʈʝʟʫʣʴʪʘʪʠ ʨʘʥʞʫʚʘʥʥʷ ʩʠʩʪʝʤ 

ʗʢ ʧʦʢʘʟʫʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʦʮʽʥʶʚʘʥʥʷ, ʩʠʩʪʝʤʘ çʇʦʣʽʝʜʨ-ʈʝʢʫʨʩʠʚʥʠʡ 

ʨʝʜʫʢʪʦʨè ʤʘʻ ʟʥʘʯʥʦ ʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ, ʥʽʞ ʽʥʰʽ ʨʦʟʛʣʷʥʫʪʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ. ʎʝ 

ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʚʦʥʘ ʦʙôʻʜʥʫʻ ʧʽʜʪʨʠʤʢʫ ʨʝʣʝʚʘʥʪʥʠʭ ʤʦʚ, ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ 
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ʧʦ ʘʥʘʣʽʟʫ ʪʝʢʩʪʽʚ (ʚʢʣʶʯʘʶʯʠ ʤʦʨʬʦʣʦʛʽʯʥʠʡ ʽ ʩʠʥʪʘʢʩʠʯʥʠʡ ʘʥʘʣʽʟ) ʽ ʟʘʩʦʙʠ ʜʣʷ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ ʚ ʨʽʟʥʽʡ ʬʦʨʤʽ. 

1.4. ɺʠʩʥʦʚʢʠ ʟʘ ʨʦʟʜʽʣʦʤ 1 

ɺ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʣʽʪʝʨʘʪʫʨʫ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʦ ʦʛʣʷʜ ʽʩʥʫʶʯʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʦʙʨʦʙʢʠ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʧʨʠʨʦʜʥʦʤʦʚʥʠʭ ʪʝʢʩʪʽʚ. ʈʦʟʨʦʙʣʝʥʦ ʢʨʠʪʝʨʽʾ ʦʮʽʥʢʠ ʦʙʨʘʥʠʭ ʟʘʩʦʙʽʚ ʽ ʟʜʽʡʩʥʝʥʦ 

ʾʭ ʨʘʥʞʫʚʘʥʥʷ. ɼʘʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ ʥʝʩʪʘʯʫ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʟʘʩʦʙʽʚ, ʟʜʘʪʥʠʭ 

ʧʨʝʜʩʪʘʚʣʷʪʠ ʨʝʟʫʣʴʪʘʪʠ ʦʙʨʦʙʢʠ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʪʝʢʩʪʦʚʠʭ ʤʘʩʠʚʽʚ ʫ ʚʠʛʣʷʜʽ, 

ʱʦ ʟʘʜʦʚʦʣʴʥʷʚ ʙʠ ʢʨʠʪʝʨʽʶ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʩʪʽ. ɼʘʥʘ ʩʠʪʫʘʮʽʷ ʜʦʟʚʦʣʷʻ 

ʧʦʩʪʘʚʠʪʠ ʪʘʢʽ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ: 

4) ʨʦʟʨʦʙʠʪʠ ʢʦʥʮʝʧʪʫʘʣʴʥʫ ʦʥʪʦʣʦʛʽʯʥʫ ʤʦʜʝʣʴ ʽ ʟʘʩʦʙʠ 

ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʦʙʨʘʟʽʚ ʚʠʜʘʥʴ; 

5) ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʚʠʜʘʥʴ; 

6) ʩʪʚʦʨʠʪʠ ʤʝʨʝʞʝʚʽ ʧʨʦʛʨʘʤʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʽ ʟʘʩʦʙʠ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʝʣʝʢʪʨʦʥʥʠʭ ʚʠʜʘʥʥʷʭ; 

7) ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʨʦʟʨʦʙʣʝʥʠʭ ʤʦʜʝʣʝʡ ʽ 

ʧʨʦʛʨʘʤʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʟʘʩʦʙʽʚ. 

ʅʘʡʢʨʘʱʠʤ ʟʘʩʦʙʦʤ ʜʣʷ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ 

ʭʦʜʽ ʘʥʘʣʽʟʫ ʚʠʷʚʣʝʥʦ ʩʠʩʪʝʤʫ çʇʦʣʽʝʜʨ-ʈʝʢʫʨʩʠʚʥʠʡ ʨʝʜʫʢʪʦʨè. ɺʠʩʫʥʫʪʦ 

ʛʽʧʦʪʝʟʫ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʾʾ ʨʦʟʚʠʥʝʥʥʷ ʰʣʷʭʦʤ ʜʦʧʦʚʥʝʥʥʷ ʢʣʘʩʠʬʽʢʘʪʦʨʦʤ ʩʪʠʣʽʚ 

ʚʠʜʘʥʴ ʪʘ ʩʪʚʦʨʝʥʥʷʤ ʙʘʟʠ ʝʪʘʣʦʥʥʠʭ ʚʠʜʘʥʴ ʨʽʟʥʠʭ ʩʪʠʣʽʚ ʜʣʷ ʝʬʝʢʪʠʚʥʽʰʦʾ 

ʦʙʨʦʙʢʠ ʨʽʟʥʦʨʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʝʨʰʦʛʦ ʨʦʟʜʽʣʫ ʥʘʚʝʜʝʥʦ ʚ ʧʫʙʣʽʢʘʮʽʷʭ [10, 83, 84]. 
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ʈʆɿɼɯʃ 2. ʄʆɼɽʃʔ ʊʈɸʅʉɼʀʉʎʀʇʃɯʅɸʈʅʆɻʆ ʇʈɽɼʉʊɸɺʃɽʅʅʗ 

ɯʅʌʆʈʄɸʎɯʁʅʀʍ ʈɽʉʋʈʉɯɺ ʈɯɿʅʀʍ ʉʊʀʃɯɺ 

2.1. ɿʘʛʘʣʴʥʽ ʧʦʥʷʪʪʷ 

2.1.1. ʆʥʪʦʣʦʛʽʾ 

ʆʥʪʦʣʦʛʽʷ [30, 47, 74, 78, 85ï88] ï ʢʦʥʮʝʧʪʫʘʣʴʥʦ-ʧʦʥʷʪʽʡʥʠʡ ʢʘʨʢʘʩ ʚʩʽʭ ʙʝʟ 

ʚʠʢʣʶʯʝʥʥʷ ʥʘʫʢʦʚʠʭ ʪʝʦʨʽʡ. ʉʫʙ'ʻʢʪʠʚʥʦ ʾʾ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ ʧʝʚʥʝ ʙʘʯʝʥʥʷ 

ʝʢʩʧʝʨʪʘ ʧʝʚʥʦʾ ʢʘʨʪʠʥʠ ʩʚʽʪʫ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʡʦʛʦ ʦʧʝʨʘʮʽʦʥʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ. ʎʝ 

ʙʘʯʝʥʥʷ ʧʨʝʜʩʪʘʚʠʤʦ ʧʝʚʥʠʤ ʥʘʨʘʪʠʚʦʤ ʩʚʽʜʦʤʦʩʪʽ, ʷʢʝ ʘʛʨʝʛʫʻ ʫʩʽ ʡʦʛʦ ʟʥʘʥʥʷ. 

ʆʜʥʽʻ ʁ ʟ ʦʟʥʘʢ ʦʥʪʦʣʦʛʽʾ ʥʘʨʘʪʠʚʫ ʩʚʽʜʦʤʦʩʪʽ ʻ ʬʦʨʤʘʪ ʪʘʢʩʦʥʦʤʽʯʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʟʤʽʩʪʫ ʮʴʦʛʦ ʥʘʨʘʪʠʚʫ. ʊʘʢʩʦʥʦʤʽʷ ʫʪʚʦʨʶʻ ʦʧʝʨʘʮʽʦʥʘʣʴʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʫʤʽʥʥʷ ʥʘʨʘʪʠʚʫ ʯʝʨʝʟ ʩʪʨʫʢʪʫʨʠ ʪʘ ʟʥʘʯʝʥʥʷ ʢʦʥʮʝʧʪʽʚ, ʱʦ ʡʦʛʦ 

ʩʢʣʘʜʘʶʪʴ, ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦ ʾʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʫ ʩʚʽʜʦʤʦʩʪʽ 

ʝʢʩʧʝʨʪʘ.  

ʇʨʦʬʝʩʽʡʥʘ ʜʽʷʣʴʥʽʩʪʴ ʣʶʜʠʥʠ, ʫ ʧʝʚʥʦʤʫ ʦʧʝʨʘʮʽʦʥʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, 

ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʩʠʩʪʝʤʥʦʤʫ ʚʠʛʣʷʜʽ ʥʘʩʪʫʧʥʦʛʦ ʬʦʨʤʘʪʫ {ʜʽʷ  O

ʨʝʟʫʣʴʪʘʪʠ}. ʎʝ ʥʘʪʫʨʘʣʴʥʠʡ ʪʠʧ ʩʠʩʪʝʤ ï SN [89]. ʊʘʢ ̔ʩʠʩʪʝʤʠ ʽʩʥʫʶʪʴ ʟʘ ʫʤʦʚʠ 

ʥʘʷʚʥʦʩʪʽ ʥʝʧʫʩʪʦʾ ʤʥʦʞʠʥʠ ʤʦʞʣʠʚʠʭ ʥʘʙʦʨʽʚ ʜʽʡ ï F  [89, 90], ʷʢʘ ʷʚʣʷʻ ʩʦʙʦʶ 

ʥʘʙʽʨ ʬʫʥʢʮʽʡ ʽʥʪʝʨʧʨʝʪʘʮʽʾ, ʱʦ ʢʦʨʝʢʪʥʦ ʨʝʘʣʽʟʫʶʪʴʩʷ ʚ ʦʧʝʨʘʮʽʦʥʘʣʴʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ, ʚ ʷʢʦʤʫ ʨʝʘʣʽʟʫʻ ʩʚʦʾ ʟʥʘʥʥʷ ʪʘ ʥʘʚʠʯʢʠ ʣʶʜʠʥʘ. ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʮʽ 

ʬʫʥʢʮʽʾ-ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʟʘʜʘʥʽ ʥʘʜ ʦʙôʻʢʪʘʤʠ ʧʝʚʥʦʾ ʧʨʝʜʤʝʪʥʦ ʾ ʛʘʣʫʟʽ (ʇɻ), 

ʥʘʨʘʪʠʚʥʠʡ ʬʦʨʤʘʪ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʷʢʦʾ ʟʘʜʘʻʪʴʩʷ ʢʦʤʧʦʟʠʮʽʷʤʠ ʚʠʟʥʘʯʝʥʠʭ 

ʢʦʥʮʝʧʪʽʚ.  

ʂʦʥʮʝʧʪʠ ʧʨʝʜʩʪʘʚʠʤʦ ʫ ʬʦʨʤʘʪʽ ʤʥʦʞʠʥʠ { }1 2 i nX X ,X ,...,X ,...,X= . ʂʦʞʝʥ 

ʢʦʥʮʝʧʪ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʝʜʩʪʘʚʠʤʦ ʤʥʦʞʠʥʦʶ ʚʣʘʩʪʠʚʦʩʪʝʡ R , ʱʦ ʤʘʻ ʬʦʨʤʘʪ 

ʜʝʢʘʨʪʦʚʠʭ ʜʦʙʫʪʢʽʚ ʤʥʦʞʠʥʠ X  ʩʘʤʦʾ ʥʘ ʩʝʙʝ ï 
n

ii
R X=Ô .  

ʄʥʦʞʠʥʘ ʜʽʡ F  ʪʘʢʦʞ ʫʪʚʦʨʶʻʪʴʩʷ ʜʝʢʘʨʪʦʚʠʤ ʜʦʙʫʪʢʦʤ ʤʥʦʞʠʥ X  ʽ R: 

F X R= ³. [89, 90].  
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ɿʛʽʜʥʦ [89, 90] ʽʩʥʫʻ ʤʥʦʞʠʥʘ ʜʽʡ kF FË  ʪʘʢʠʭ, ʱʦ ʟʘʚʞʜʠ ʽʩʥʫʻ ʭʦʯʘ ʙ ʦʜʥʝ 

ʥʝʧʫʩʪʝ i
kf FÍ  ʪʘʢʝ, ʱʦ ʟʘʚʞʜʠ ʟʥʘʡʜʝʪʴʩʷ ʪʘʢʘ ʤʥʦʞʠʥʘ ʢʦʥʮʝʧʪʽʚ jX , ʜʣʷ ʷʢʠʭ 

1 2
i

n kf ( x ,x ,...,x ) FÍ . ʊʦʙʪʦ, ʩʧʨʘʚʝʜʣʠʚʝ ʪʚʝʨʜʞʝʥʥʷ, ʱʦ ʜʣʷ ʜʦʚʽʣʴʥʦʛʦ ʢʦʥʮʝʧʪʫ 

X  ʟʘʚʞʜʠ ʟʥʘʡʜʝʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʡ ʥʘʙʽʨ ʜʽʡ ʟ ʤʥʦʞʠʥʠ F . 

ɿʛʽʜʥʦ [89] ʪʘʢʽ ʤʥʦʞʠʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʤʢʥʫʪʽ ʘʙʦ ʚʽʜʢʨʠʪʽ. ɸʣʝ ʫʩʽ ʤʥʦʞʠʥʠ 

ʜʡ̔, ʷʢʽ ʨʝʘʣʽʟʫʶʪʴʩʷ ʧʨʠ ʫʤʦʚʽ ʟʚôʷʟʥʦʩʪʽ ʥʘʨʘʪʠʚʫ ʩʚʽʜʦʤʦʩʪʽ ʣʶʜʠʥʠ ʪʘ 

ʥʘʨʘʪʠʚʥʠʭ ʦʧʠʩʽʚ ʾʾ ʦʧʝʨʘʮʽʦʥʘʣʴʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʫ ʟʦʚʥʽʰʥʽʡ ʧʨʝʜʤʝʪʥʽʡ ʝʢʦʩʠʩʪʝʤʽ, 

ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʚʞʜʠ ʜʦʧʦʚʥʝʥʽ ʜʦʜʘʪʢʦʚʠʤʠ ʜʽʷʤʠ. ʊʦʙʪʦ ʚʦʥʠ ʥʦʩʷʪʴ ʚʽʜʢʨʠʪʠʡ 

ʭʘʨʘʢʪʝʨ.  

ɹʽʣʴʰ ʪʦʛʦ, ʢʦʞʥʘ ʤʥʦʞʠʥʘ ʢʦʥʮʝʧʪʽʚ ʍ, ʥʘʜ ʷʢʦʶ ʟʘʜʘʥʦ ʥʘʙʽʨ ʜʽʡ F, ʤʦʞʝ 

ʙʫʪʠ ʜʦʧʦʚʥʝʥʘ ʪʘʢʦʞ ʥʦʚʠʤ (ʥʦʚʠʤʠ) ʢʦʥʮʝʧʪʦʤ ʪʠʧʫ ï 1nx +  , ʪʘʢʠʤʠ, ʱʦ ʽʩʥʫʻ 

ʜʦʜʘʪʢʦʚʘ ʚʣʘʩʪʠʚʽʩʪʴ r¡, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʚʠʢʦʥʘʥʥʷ ʧʨʘʚʠʣʘ 1 1
i

n n kf ( x ,...,x ,x ) F+ Í . 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʽʜʢʨʠʪʘ ʤʥʦʞʠʥʘ F ʤʘʻ ʚʣʘʩʪʠʚʽʩʪʴ ʝʤʝʨʜʞʝʥʪʥʦʩʪʽ [86, 91], ʱʦ 

ʫʪʚʦʨʶʻ ʪʝʭʥʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʢʦʥʩʦʣʽʜʘʮʽʾ ʟʥʘʥʴ, ʱʦ ʘʢʫʤʫʣʶʶʪʴʩʷ ʫ ʥʘʨʘʪʠʚ ̔

ʩʚʽʜʦʤʦʩʪʽ ʣʶʜʠʥʠ ʪʘ ʥʘʨʘʪʠʚʥʠʭ ʦʧʠʩʘʭ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʝʤʘʥʪʠʢʫ ʾʾ 

ʦʧʝʨʘʮʽʦʥʘʣʴʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʫ ʧʨʦʬʝʩʽʡʥʽʡ ʩʬʝʨʽ.  

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʜʽʾ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʤʥʦʞʠʥʫ ï tF FË , ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʧʝʚʥʠʭ ʪʚʝʨʜʞʝʥʴ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʷʢ ʫ ʥʘʨʘʪʠʚʽ 

ʩʚʽʜʦʤʦʩʪʽ, ʪʘʢ  ̔ ʫ ʥʘʨʘʪʠʚʥʠʭ ʦʧʠʩʘʭ ʧʨʦʬʝʩʽʡʥʦʾ ʩʬʝʨʠ, ʱʦ ʡ ʚʠʟʥʘʯʘʻ ʾʭ 

ʢʦʥʩʦʣʽʜʦʚʘʥʽʩʪʴ. ʊʘʢʘ ʢʦʥʩʦʣʽʜʦʚʘʥʽʩʪʴ ʥʘ ʨʽʚʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʧʨʦʩʪʠʭ 

ʚʠʩʣʦʚʣʶʚʘʥʴ ʡ ʚʠʟʥʘʯʘʻ ʨʽʚʥʽ ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʣʶʜʠʥʠ ʚ ʦʧʝʨʘʮʽʦʥʘʣʴʥʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʢʦʥʢʨʝʪʥʦʾ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ.  

ʆʜʥʘʢ, ʫʩʽ ʮʽ ʜʽʾ ʫʪʚʦʨʶʶʪʴ ʥʘʪʫʨʘʣʴʥʫ ʩʠʩʪʝʤʫ. ɸ ʪʘʢʦʞ ʮʽ ʜʽʾ ʽʥʪʝʨʧʨʝʪʫʶʪʴ 

ʢʦʥʩʦʣʽʜʦʚʘʥʫ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʢʦʥʢʨʝʪʥʠʭ ʢʦʥʮʝʧʪʽʚ ʽʟ ʥʘʨʘʪʠʚʽʚ ʩʚʽʜʦʤʦʩʪʽ ʪʘ 

ʦʧʝʨʘʮʽʦʥʘʣʴʥʦʩʪʽ. ʊʘʢʦʞ ʢʦʞʥʘ ʪʘʢʘ ʜʽʷ, ʷʢ ʧʝʚʥʘ ʬʫʥʢʮʽʷ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʭʦʯʘ 

ʙ ʦʜʥʽʻʶ ʚʣʘʩʪʠʚʽʩʪʶ. ʊʦʜʽ ʤʠ ʤʦʞʝʤʦ ʥʘ ʦʩʥʦʚʽ ʥʘʪʫʨʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʚʠʟʥʘʯʠʪʠ 

ʧʝʚʥʫ ʦʥʪʦʣʦʛʽʶ, ʷʢʘ ʥʦʩʠʪʴ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʠʡ ʭʘʨʘʢʪʝʨ [74, 80, 89, 92, 93], ʚ 
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ʷʢʽʡ ʤʥʦʞʠʥʠ ʢʦʥʮʝʧʪʽʚ ʪʘ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʚʽʜʥʦʰʝʥʴ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʚʥʽ, ʘ ʜʦ 

ʬʫʥʢʮʽʡ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʦʜʘʶʪʴʩʷ ʘʢʩʽʦʤʠ: 

 ( ), , , , , sO X R F A D R= , (2.1) 

ʜʝ X  ï ʤʥʦʞʠʥʘ ʢʦʥʮʝʧʪʽʚ; 

{ }1 2 1i nX X ,X ,...,X ,...,X ,i ,n,n Card( X )= = =  ï ʢʽʥʮʝʚʘ ʤʥʦʞʠʥʘ ʢʦʥʮʝʧʪʽʚ 

(ʧʦʥʷʪʴ) ʟʘʜʘʥʦʾ ʇɻ; 

{ }1 2 1 2 1k m nR R ,R ,...,R ,...,R ,R X X ... X ,k ,m,m Card( R )= Ì ³ ³ ³ = =  ï ʢʽʥʮʝʚʘ 

ʤʥʦʞʠʥʘ ʚʽʜʥʦʰʝʥʴ, ʷʢʽ ʟʘʜʥʽ ʥʘʜ ʢʦʥʮʝʧʪʘʤʠ ʇɻ ʡ ʚʠʟʥʘʯʘʶʪʴ ʾʭ ʤʥʦʞʠʥʥʫ 

ʩʝʤʘʥʪʠʢʫ. ɼʘʥʽ ʚʽʜʥʦʰʝʥʥʷ ʚʠʟʥʘʯʘʶʪʴ ʪʠʧ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʢʦʥʮʝʧʪʘʤʠ. ɿʘʟʚʠʯʘʡ 

ʚʽʜʥʦʰʝʥʥʷ ʧʦʜʽʣʷʶʪʴ ʥʘ ʟʘʛʘʣʴʥʦʟʥʘʯʫʱʽ (ʟ ʷʢʠʭ ʚʠʜʽʣʷʶʪʴ ʚʽʜʥʦʰʝʥʥʷ 

ʯʘʩʪʢʦʚʦʛʦ ʧʦʨʷʜʢʫ) ʽ ʢʦʥʢʨʝʪʥʽ ʚʽʜʥʦʰʝʥʥʷ ʦʢʨʝʤʦʾ ʇɻ; 

 F : X R³  ï ʢ̔ ʥʮʝʚʘ ʤʥʦʞʠʥʘ ʬʫʥʢʮʽʡ ʽʥʪʝʨʧʨʝʪʘʮʽʾ (ʜʽʡ), ʟʘʜʘʥʠʭ ʥʘ 

ʢʦʥʮʝʧʪʘʭ ʽ/ʘʙʦ ʚʽʜʥʦʰʝʥʥʷʭ. ʆʢʨʝʤʠʤ ʚʠʧʘʜʢʦʤ ʚʠʟʥʘʯʝʥʥʷ ʤʥʦʞʠʥʠ ʬʫʥʢʮʽʡ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ F  ̒  ʛʣʦʩʘʨʽʡ, ʩʢʣʘʜʝʥʠʡ ʜʣʷ ʤʥʦʞʠʥʠ ʧʦʥʷʪʴ X. ɺʠʟʥʘʯʝʥʥʷ ʧʦʥʷʪʪʷ 

iX , ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ, ʚʢʣʶʯʘʻ ʧʽʜʤʥʦʞʠʥʘ ʧʦʥʷʪʴ { }1ix- , ʯʝʨʝʟ ʷʢʽ 

ʚʠʟʥʘʯʘʶʪʴʩʷ iX , ʚʽʜʥʦʰʝʥʥʷ, ʱʦ ʟʚ'ʷʟʫʻ iX  ʟ { }1ix- , ʽ ʤʥʦʞʠʥʘ ʘʪʨʠʙʫʪʽʚ (ʦʟʥʘʢ), 

ʚʣʘʩʪʠʚʠʭ iX .; 

 A ï  ʢʽʥʮʝʚʘ ʤʥʦʞʠʥʘ ʘʢʩʽʦʤ, ʷʢʽ ʨʝʘʣʽʟʫʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ʟʘʚʞʜʠ ʽʩʪʠʥʥʠʭ 

ʚʠʩʣʦʚʣʶʚʘʥʴ (ʚʠʟʥʘʯʝʥʴ ʽ ʦʙʤʝʞʝʥʴ) ʚ ʪʝʨʤʽʥʘʭ ʦʧʝʨʘʮʽʦʥʘʣʴʥʦʾ ʪʝʤʘʪʠʢʠ ʇɻ; 

 D  ï ʢʽʥʮʝʚʘ ʤʥʦʞʠʥʘ ʜʦʜʘʪʢʦʚʠʭ ʚʠʟʥʘʯʝʥʴ ʧʦʥʷʪʴ ʚ ʪʝʨʤʽʥʘʭ 

ʦʧʝʨʘʮʽʦʥʘʣʴʥʦʾ ʪʝʤʘʪʠʢʠ ʇɻ; 

 sR  ï ʢʽʥʮʝʚʘ ʤʥʦʞʠʥʘ ʦʙʤʝʞʝʥʴ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʦʙʣʘʩʪʴ ʜʽʾ ʧʦʥʷʪʽʡʥʠʭ 

ʩʪʨʫʢʪʫʨ ʚ ʦʧʝʨʘʮʽʦʥʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʣʶʜʠʥʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʤʠ ʦʪʨʠʤʘʣʠ ʧʘʨʫ ( ),N O , ʷʢʘ ʧʨʝʜʩʪʘʚʣʷʻ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʪʘ 

ʩʪʨʫʢʪʫʨʫ ʢʦʥʩʦʣʽʜʦʚʘʥʠʭ ʥʘʨʘʪʠʚʽʚ ʩʚʽʜʦʤʦʩʪʽ ʪʘ ʦʧʝʨʘʮʽʦʥʘʣʴʥʦʩʪʽ.  

ʊʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʘ ʦʥʪʦʣʦʛʽʷ ʥʘʪʫʨʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʻ ʬʦʨʤʘʣʴʥʠʤ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷʤ ʢʦʥʮʝʧʪʫʘʣʴʥʠʭ ʟʥʘʥʴ ʣʶʜʠʥʠ ʧʨʦ ʧʨʝʜʤʝʪʥʽ ʛʘʣʫʟʽ ʽ ʤʦʞʝ ʙʫʪʠ 
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ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʬʦʨʤʘʪʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ. ʇʨʦʮʝʩ ʧʦʙʫʜʦʚʠ ʪʘʢʦʾ ɯʉ ʷʚʣʷʻ 

ʩʦʙʦʶ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧʦʟʠʮʽ ʾ ʧʝʚʥʠʭ ʩʫʜʞʝʥʴ, ʪʚʝʨʜʞʝʥʴ, ʚʠʩʣʦʚʣʶʚʘʥʴ ʘʙʦ  

ʪʝʨʤʽʥʽʚ-ʧʦʥʷʪʴ, ʘ ʪʘʢʦʞ ʚʽʜʥʦʰʝʥ ɹʤʽʞ ʥʠʤʠ. ʈʝʟʫʣʴʪʘʪ ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ ʻ ʦʩʥʦʚʦʶ 

ʜʣʷ ʧʦʙʫʜʦʚʠ ʦʜʥʽʻʾ ʟʽ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ ʥʘʫʢʦʚʦʾ ʪʝʦʨʽʾ ï ʦʥʪʦʣʦʛʽʯʥʦʾ ʙʘʟʠ ʟʥʘʥʴ 

ʫ ʟʘʜʘʥʽʡ ʧʨʝʜʤʝʪʥʽʡ ʛʘʣʫʟʽ, ʦʧʠʩʘʥʽʡ ʚ ʜʝʢʣʘʨʘʪʠʚʥʽʡ ʬʦʨʤʽ [80, 89]. ʋ ʟʚôʷʟʮʽ ʟ 

ʥʘʪʫʨʘʣʴʥʦʶ ʩʠʩʪʝʤʦʶ, ʱʦ ʾʾ ʫʪʚʦʨʶʻ, ʚʦʥʠ ʨʝʘʣʽʟʫʶʪʴ ʢʦʥʩʦʣʽʜʘʮʽʶ ʥʘʨʘʪʠʚʽʚ 

ʩʚʽʜʦʤʦʩʪʽ ʪʘ ʦʧʝʨʘʮʽʦʥʘʣʴʥʦʩʪʽ ʣʶʜʠʥʠ.  

ʆʩʦʙʣʠʚʽʩʪʶ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʦʥʪʦʣʦʛʽʡ [80, 92, 93], ʻ ʥʘʷʚʥʽʩʪʴ ʚ ʾʭ 

ʥʘʪʫʨʘʣʴʥʽʡ ʩʠʩʪʝʤʽ ʬʫʥʢʮʽʡ ʚʠʙʦʨʫ setF  ʚʠʜʫ [80, 90, 93, 94]: 

 ( ) () setf : X T f T FY­ @ Ý Ë , (2.2) 

ʜʝ f  ï ʧʝʚʥʘ ʜʽʷ;  

X  ï ʢʦʥʩʦʣʽʜʦʚʘʥʘ ʤʥʦʞʠʥʘ ʢʦʥʮʝʧʪʽʚ ʥʘʨʘʪʠʚʽʚ ʩʚʽʜʦʤʦʩʪʽ ʪʘ 

ʦʧʝʨʘʮʽʦʥʘʣʴʥʦʩʪʽ;  

,TY  ï ʪʘʢʩʦʥʦʤʽʯʥʽ ʦʩʥʦʚʠ ʦʥʪʦʣʦʛʽʾ;  

ɿʥʘʢ Ý  ʚʠʟʥʘʯʘʻ, ʱʦ ʽʟ ʚʠʨʘʟʫ ʟʣʽʚʘ ʚʠʪʽʢʘʻ ʚʠʨʘʟ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ 

ʧʨʘʚʦʨʫʯ.    

ʇʨʠ ʯʦʤʫ ʪʫʪ ʬʫʥʢʮʽʷ ʚʠʙʦʨʫ setF  ʨʝʘʣʽʟʫʻ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʮʝʧʪʽʚ ʪʘ ʾʭ 

ʢʦʥʪʝʢʩʪʽʚ, ʱʦ ʢʦʥʩʦʣʽʜʫʶʪʴ ʥʘʨʘʪʠʚʠ ʩʚʽʜʦʤʦʩʪʽ ʪʘ ʦʧʝʨʘʮʽʦʥʘʣʴʥʦʩʪʽ 

ʢʦʥʢʨʝʪʥʦʛʦ ʬʘʭʽʚʮʷ ʫ ʧʨʦʮʝʩʽ ʡʦʛʦ ʧʨʦʬʝʩʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ʆʜʥʘʢ, ʚ ʨʝʘʣʴʥʦʩʪʽ, ʟ ʜʦʚʽʣʴʥʦʛʦ ʥʘʨʘʪʠʚʫ ʥʝ ʟʘʚʞʜʠ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʫʩʝ 

ʨʽʟʥʦʤʘʥʽʪʪʷ ʽʥʬʦʨʤʘʮʽ,ʾ ʪʦʤʫ ʤʦʞʫʪʴ ʤʘʪʠ ʤʽʩʮʝ ʛʨʘʥʠʯʥʽ ʚʠʧʘʜʢʠ ʚʠʨʘʟʫ (2.1) 

ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʫʤʦʚ ʫʧʦʨʷʜʢʫʚʘʥʥʷ ʢʦʥʮʝʧʪʽʚ ʤʥʦʞʠʥʠ X, ʚʠʷʚʣʝʥʥʷ ʤʽʞ ʥʠʤʠ 

ʙʽʥʘʨʥʠʭ ʽʻʨʘʨʭʽʡ, ʪʘ ʽʥʪʝʨʧʨʝʪʫʚʘʥʥʷ ʚʽʜʥʦʰʝʥʴ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʮʽ ʽʻʨʘʨʭʽʾ. ɺʩʽ 

ʤʦʞʣʠʚʽ ʢʦʤʙʽʥʘʮʽʾ ʫʧʦʨʷʜʢʫʚʘʥʥʷ ʥʘʨʘʪʠʚʫ ʫʪʚʦʨʶʶʪʴ ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ 

ʦʥʪʦʣʦʛʽʯʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ,  ʚʽʜ ʧʨʦʩʪʦʛʦ ʩʣʦʚʥʠʢʘ ʜʦ ʬʦʨʤʘʣʴʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʢʦʥʮʝʧʪʫʘʣʴʥʦʾ ʙʘʟʠ ʟʥʘʥʴ. ɿʦʢʨʝʤʘ, ʟʛʽʜʥʦ [74], ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ: 

1)  ʄʥʦʞʠʥʘ X  ï ʚʢʣʶʯʘʻ ʢʦʥʮʝʧʪʠ, ʱʦ ʩʪʨʦʛʦ ʫʧʦʨʷʜʢʦʚʘʥʽ ʧʦʩʣʽʜʦʚʥʦʩʪʷʤʠ 

ʢʦʥʪʝʢʩʪʽʚ, ʷʢʽ ʟʤʽʩʪʦʚʥʦ ʚʠʟʥʘʯʘʶʪʴ ʧʝʚʥʠʡ ʥʘʨʘʪʠʚ ʪʘ ʜʦʢʫʤʝʥʪ, ʪʦʙʪʦ ʮʝ 
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ʣʽʥʽʡʥʦ-ʫʧʦʨʷʜʢʦʚʘʥʠʡ (ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʠʡ) ʪʝʢʩʪ 
TT  , ʪʘʢʽ ʥʘʨʘʪʠʚʠ ʪʘ 

ʜʦʢʫʤʝʥʪʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʥʝʚʧʦʨʷʜʢʦʚʘʥʫ ʤʥʦʞʠʥʫ ʢʦʥʮʝʧʪʽʚ, ʥʘʜ 

ʢʦʥʪʝʢʩʪʘʤʠ ʷʢʠʭ ʟʘʜʘʥʦ ʪʽʣʴʢʠ ʦʜʥʝ ʚʽʜʥʦʰʝʥʥʷ ʩʪʨʦʛʦʛʦ ʧʦʨʷʜʢʫ, ʷʢʝ 

ʽʥʪʝʨʧʨʝʪʫʻʪʴʩʷ ʬʫʥʢʮʽʻʶ ʧʦʩʣʽʜʦʚʥʦʛʦ ʧʝʨʝʭʦʜʫ ʚʽʜ ʦʜʥʦʛʦ ʢʦʥʪʝʢʩʪʫ ʜʦ 

ʽʥʰʦʛʦ; 

2) ʂʦʥʮʝʧʪʠ ʤʥʦʞʠʥʠ X  ʫʧʦʨʷʜʢʦʚʫʶʪʴʩʷ ʣʝʢʩʠʢʦʛʨʘʬʽʯʥʦ, ʫ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ 

ʤʠ ʤʘʻʤʦ ʜʦʢʫʤʝʥʪ ʫ ʬʦʨʤʘʪʽ ʛʣʦʩʘʨʽʶ 
1O ; 

3) X  ʨʦʟʙʠʚʘʻʪʴʩʷ ʥʘ ʧʝʚʥʽ ʽʻʨʘʨʭʽʯʥʽ ʢʣʘʩʠ ʥʘ ʦʩʥʦʚʽ ʙʽʥʘʨʥʠʭ ʚʽʜʥʦʰʝʥʴ ï 

ʪʘʢʩʦʥʦʤʽʷ 
2O ; 

4) X ʤʦʞʥʘ ʨʦʟʙʠʪʠ ʥʘ ʧʝʚʥʽ ʢʣʘʩʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʷʢ ʚʽʜʥʦʰʝʥʥʷʤʠ ʤʽʞ 

ʢʦʥʮʝʧʪʘʤʠ Rt ʪʘʢ ʽ ʚʽʜʥʦʰʝʥʥʷʤʠ ʤʽʞ ʢʦʥʪʝʢʩʪʘʤʠ, ʱʦ ʦʧʠʩʫʶʪʴ ʮʽ ʢʦʥʮʝʧʪʠ R+, 

ʦʜʥʘʢ ʥʘʜ ʤʥʦʞʠʥʦʶ ʍ ʥʝ ʚʠʟʥʘʯʝʥʦ ʞʦʜʥʦʾ ʬʫʥʢʮʽʾ, ʬʦʨʤʘʣʴʥʦ ʮʝ ʤʦʞʥʘ 

ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ: X ¸Å, ( tR R R R+¸Å = ), F=Å ï ; ʫ ʪʘʢʦʤʫ 

ʚʠʧʘʜʢʫ ʤʠ ʤʘʻʤʦ ʬʦʨʤʘʪ ʪʝʟʘʫʨʫʩʫ; 

5) ʂʦʥʮʝʧʪʠ ʥʘʨʘʪʠʚʫ ʯʠ ʽʥʰʦʛʦ ʜʦʢʫʤʝʥʪʫ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʬʦʨʤʘʪʽ ʦʥʪʦʣʦʛʽʾ. 

ʅʘʜ ʢʦʥʮʝʧʪʘʤʠ ʤʥʦʞʠʥʠ ʍ ʚʠʟʥʘʯʝʥʦ ʪʽʣʴʢʠ ʦʜʥʫ ʽʥʪʝʨʧʨʝʪʫʶʯʫ ʬʫʥʢʮʽʶ, ʪʦʙʪʦ 

ʤʘʻʤʦ ʥʘʩʪʫʧʥʽ ʫʤʦʚʠ ʫʪʚʦʨʝʥʥʷ ʦʥʪʦʣʦʛʽʾ: , , ( ) 1X R card F¸Å =Å =; ʫ ʪʘʢʦʤʫ 

ʚʠʧʘʜʢʫ ʪʘʢʫ ʦʥʪʦʣʦʛʽʶ ʙʫʜʝʤʦ ʥʘʟʠʚʘʪʠ ʧʨʦʩʪʦʶ ï O ; 

6) ʄʘʻʤʦ ʤʥʦʞʠʥʫ ʢʦʥʮʝʧʪʽʚ ʍ, ʤʥʦʞʠʥʫ ʚʽʜʥʦʰʝʥʴ ʤʽʞ ʥʠʤʠ, ʘ ʪʘʢʦʞ ʧʝʚʥʠʡ 

ʥʘʙʽʨ ʽʥʪʝʨʧʨʝʪʫʶʯʠʭ ʬʫʥʢʮʽʡ: , , ( ) 1X R card F¸Å ¸Å >, ʫ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʙʫʜʝʤʦ 

ʚʠʟʥʘʯʘʪʠ ʪʘʢʫ ʦʥʪʦʣʦʛʽʶ ʧʦʚʥʦʶ ï  tO .  

ʊʘʢʘ ʢʣʘʩʠʬʽʢʘʮʽ ̫ʦʥʪʦʣʦʛʽʡ ʟʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʦʟʥʘʢʘʤʠ ʚʽʜʧʦʚʽʜʘʻ ʦʧʠʩʘʤ, 

ʥʘʚʝʜʝʥʠʤ ʚ ʨʦʙʦʪʘʭ [50, 51, 100ï109, 78, 82, 88, 95ï99].  

 

2.1.2. ʊʘʢʩʦʥʦʤʽʯʥʽ ʦʩʥʦʚʠ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʜʦʢʫʤʝʥʪʽʚ 

ʂʦʞʥʘ ʦʥʪʦʣʦʛʽʷ ʤʘʻ ʚ ʩʚʦʾʡ ʦʩʥʦʚʽ ʧʝʚʥʫ ʤʥʦʞʠʥʫ ʪʘʢʩʦʥʦʤʽʡ. ʅʘ ʾʭ ʦʩʥʦʚʽ 

ʤʦʞʫʪʴ ʬʦʨʤʫʚʘʪʠʩʷ ʧʝʚʥʽ ʢʣʘʩʠʬʽʢʘʪʦʨʠ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʝʤʘʥʪʠʢʫ ʪʘ 
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ʚʟʘʻʤʦʟʚôʷʟʢʠ ʢʦʥʮʝʧʪʽʚ ʥʘʨʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ. ʊʝʭʥʦʣʦʛʽʯʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʩʫʧʨʦʚʦʜʫ ʢʣʘʩʠʬʽʢʘʪʦʨʽʚ ʻ ʪʘʢʩʦʥʦʤʽʷ [80, 110], ʱʦ ʚʽʜʦʙʨʘʞʘʻ 

ʧʝʚʥʫ ʽʻʨʘʨʭʽʶ ʚʟʘʻʤʦʜʽʾ ʢʦʥʮʝʧʪʽʚ ʥʘʨʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ. 

ɯʻʨʘʨʭʽʷ ʫ ʪʘʢʩʦʥʦʤʽʯʥʠʭ ʩʠʩʪʝʤʘʭ ʟʘʜʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʽʥʘʨʥʠʭ 

ʚʽʜʥʦʰʝʥʴ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʭʘʨʘʢʪʝʨ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʢʦʥʮʝʧʪʘʤʠ ʤʝʨʝʞʝʚʠʭ 

ʜʦʢʫʤʝʥʪʽʚ, ʱʦ ʦʙʨʦʙʣʷʶʪʴʩʷ. ʅʘ ʧʽʜʩʪʘʚʽ ʟʘʟʥʘʯʝʥʠʭ ʚʽʜʥʦʰʝʥʴ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ 

ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʢʦʥʮʝʧʪʘʤʠ, ʨʝʘʣʽʟʫʻʪʴʩʷ ʧʨʦʮʝʜʫʨʘ ʨʦʟʙʠʪʪʷ ʤʥʦʞʠʥʠ ʢʦʥʮʝʧʪʽʚ 

ʥʘ ʢʣʘʩʠ [80, 93, 111]. ɼʣʷ ʧʦʙʫʜʦʚʠ ʧʨʝʜʤʝʪʥʠʭ ʢʣʘʩʠʬʽʢʘʪʦʨʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʪʘʢʩʦʥʦʤʽʯʥʽ ʢʘʪʝʛʦʨʽʾ. ʉʧʠʩʦʢ ʟʘʟʥʘʯʝʥʠʭ ʢʘʪʝʛʦʨʽʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʧʨʦʮʝʩʽ 

ʨʦʟʚ'ʷʟʘʥʥʷ ʧʨʠʢʣʘʜʥʦʾ ʟʘʜʘʯʽ ʥʘ ʦʩʥʦʚʽ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʷʢʽ ʦʙ'ʻʜʥʫʶʪʴ ʢʦʥʮʝʧʪʠ ʟʘ 

ʪʝʤʘʪʠʯʥʠʤʠ ʦʟʥʘʢʘʤʠ. ʉʢʣʘʜʥʽʩʪʴ ʤʥʦʞʠʥʠ ʚʟʘʻʤʦʚʽʜʥʦʰʝʥʴ ʤʽʞ ʥʠʤʠ ʤʦʞʥʘ 

ʧʦʙʘʯʠʪʠ ʥʘ ʧʨʠʢʣʘʜʽ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ ʥʘʩʪʫʧʥʦʾ ʪʘʢʩʦʥʦʤʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ: 

T = {ʪʠʧ; ʧʽʜʪʠʧ; ʢʣʘʩ; ʧʽʜʢʣʘʩ; ʨʷʜ; ʧʽʜʨʷʜ; ʨʦʜʠʥʘ; ʧʽʜʨʦʜʠʥʘ; ʨʽʜ; ʧʽʜʨʽʜ; 

ʚʠʜ; ʧʽʜʚʠʜ; ʨʽʟʥʦʚʠʜʥʽʩʪʴ; ʬʦʨʤʘ}.  

ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʙʫʜʴ-ʷʢʦʾ ʪʘʢʩʦʥʦʤʽʯʥʦʾ ʢʘʪʝʛʦʨʽʾ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʦ 

ʙʽʥʘʨʥʝ ʚʽʜʥʦʰʝʥʥʷ ï çʙʫʪʠ ʝʣʝʤʝʥʪʦʤ ʢʘʪʝʛʦʨʽʾè. ʇʦʥʷʪʪʷ ʢʘʪʝʛʦʨʽʷ ʪʫʪ ʚʽʜʽʛʨʘʻ 

ʨʦʣʴ ʟʤʽʥʥʦʾ ʽ ʤʦʞʝ ʧʨʠʡʤʘʪʠ ʙʫʜʴ-ʷʢʝ ʟʥʘʯʝʥʥʷ ʟ ʚʠʱʝʥʘʚʝʜʝʥʦʛʦ ʩʧʠʩʢʫ. ʊʘʢʦʞ 

ʢʦʞʥʘ ʢʘʪʝʛʦʨʽʷ ʻ ʩʢʣʘʜʥʠʤ ʢʦʥʮʝʧʪʦʤ, ʷʢʦʤʫ, ʷʢ ʧʝʚʥʦʤʫ ʧʦʥʷʪʪʶ ʧʨʝʜʤʝʪʥʦʾ 

ʛʘʣʫʟʽ, ʚʽʜʧʦʚʽʜʘʻ ʢʦʥʢʨʝʪʥʝ ʽʤ'ʷ. ɼʘʥʝ ʚʽʜʥʦʰʝʥʥʷ ʜʦʟʚʦʣʷʻ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ 

ʽʻʨʘʨʭʽʶ ʢʦʥʮʝʧʪʽʚ ʥʘ ʨʽʚʥʽ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ 

ʪʝʤʘʪʠʯʥʦʛʦ ʢʣʘʩʫ. 

ʊʫʪ ʚʽʜʽʛʨʘʻ ʽʩʪʦʪʥʫ ʨʦʣʴ ʧʦʥʷʪʪʷ ʩʢʣʘʜʥʦʩʪʽ ʢʦʥʮʝʧʪʫ. ʄʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ, ʱʦ 

ʢʦʥʮʝʧʪ ʤʘʻ ʧʨʦʩʪʫ ʩʪʨʫʢʪʫʨʫ (ʧʨʦʩʪʠʡ ʢʦʥʮʝʧʪ), ʷʢʱʦ ʩʪʨʫʢʪʫʨʥʦ ʚʽʥ ʥʝ ʤʦʞʝ 

ʙʫʪʠ ʨʦʟʢʣʘʜʝʥʠʡ ʥʘ ʽʥʰʽ ʢʦʥʮʝʧʪʠ. ʊʦʜʽ ʧʦʥʷʪʪʷ ʩʢʣʘʜʥʦʛʦ ʢʦʥʮʝʧʪʫ ʤʦʞʝ ʙʫʪʠ 

ʨʝʢʫʨʩʠʚʥʦ ʚʠʟʥʘʯʝʥʦ ʷʢ ʧʦʥʷʪʪʷ, ʱʦ ʩʪʨʫʢʪʫʨʥʦ ʚʢʣʶʯʘʻ ʥʝʧʦʨʦʞʥʶ ʤʥʦʞʠʥʫ 

ʧʨʦʩʪʠʭ ʢʦʥʮʝʧʪʽʚ. ʊʦʙʪʦ ʧʨʦʩʪʠʡ ʢʦʥʮʝʧʪ ʧʦʚ'ʷʟʘʥʠʡ ʟʽ ʩʢʣʘʜʥʠʤ ʚʽʜʥʦʰʝʥʥʷʤ ï 

çʙʫʪʠ ʝʣʝʤʝʥʪʦʤ ʢʘʪʝʛʦʨʽʾè. 

ʇʨʦʪʝ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʢʦʥʮʝʧʪʠ ʤʝʨʝʞʝʚʠʭ ʜʦʢʫʤʝʥʪʽʚ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʪʽʣʴʢʠ ʢʦʥʢʨʝʪʥʠʤʠ ʽʤʝʥʘʤʠ. ɰʭ ʘʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʦʧʝʨʘʮʽʦʥʘʣʴʥʦʤʫ 
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ʧʨʦʩʪʦʨʽ ʝʢʩʧʝʨʪʘ ʚʠʤʘʛʘʻ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʩʤʠʩʣʽʚ, ʷʢʽ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʢʦʥʢʨʝʪʥʽ ʢʦʥʮʝʧʪʠ ʧʨʠ ʚʠʙʦʨʽ ʜʽʡ, ʟʘʩʪʦʩʦʚʥʠʭ ʜʦ ʥʠʭ ʫ ʧʨʦʮʝʩʽ 

ʚʠʨʽʰʝʥʥʷ ʧʨʝʜʤʝʪʥʠʭ ʟʘʜʘʯ. ʊʘʢʽ ʩʤʠʩʣʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʜʘʥʽ ʷʢ ʙʽʥʘʨʥʠʤʠ 

ʚʽʜʥʦʰʝʥʥʷʤʠ ʤʽʞ ʘʢʪʠʚʥʠʤʠ ʢʦʥʮʝʧʪʘʤʠ, ʪʘʢ ʽ ʫʥʘʨʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʩʘʤʠʭ 

ʢʦʥʮʝʧʪʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʾʭ ʧʨʠʢʣʘʜʥʽ ʦʟʥʘʢʠ. 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʙʽʥʘʨʥʽ ʚʽʜʥʦʰʝʥʥʷ ʪʘʢʩʦʥʦʤʽʯʥʠʭ ʢʘʪʝʛʦʨʽʡ ʤʦʞʫʪʴ 

ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʨʦʩʪʦʶ ʤʦʜʝʣʣʶ ʙʽʥʘʨʥʠʭ ʚʽʜʥʦʰʝʥʴ çʦʙ'ʻʢʪ ï ʦʙ'ʻʢʪè [80, 

110ï112]. ʇʨʦʩʪʫ ʤʦʜʝʣʴ ʙʽʥʘʨʥʠʭ ʚʽʜʥʦʰʝʥʴ ʤʦʞʥʘ ʫʟʘʛʘʣʴʥʠʪʠ ʜʦ ʨʽʚʥʷ 

ʤʥʦʞʠʥʥʠʭ ʚʽʜʥʦʰʝʥʴ ʟʘ ʪʠʧʦʤ çʛʨʫʧʘ ʦʙ'ʻʢʪʽʚ ï ʦʙ'ʻʢʪè. ʊʦʜʽ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ 

ʪʘʢʩʦʥʦʤʽʯʥʠʤʠ ʢʘʪʝʛʦʨʽʷʤʠ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʜʝʷʢʽ ʛʽʧʝʨʚʽʜʥʦʰʝʥʥʷ Gr  ʚʠʜʫ 

ï YGrx, ʜʝ Y  ï ʤʥʦʞʠʥʘ ʚʩʽʭ ʤʦʞʣʠʚʠʭ ʤʥʦʞʠʥ ʢʦʥʮʝʧʪʽʚ Xʪʘʢʩʦʥʦʤʽʯʥʦʾ 

ʢʘʪʝʛʦʨʽʾ T, ʘ xï ʦʜʠʥ ʟ ʢʦʥʮʝʧʪʽʚ ʮʽʻʾ ʤʥʦʞʠʥʠ. ɿʨʦʟʫʤʽʣʦ, ʱʦ, ʷʢʱʦ ʨʦʟʛʣʷʜʘʪʠ 

ʤʥʦʞʠʥʥʝ ʙʽʥʘʨʥʝ ʚʽʜʥʦʰʝʥʥʷ ʪʠʧʫ çʛʨʫʧʘ ʦʙ'ʻʢʪʽʚ ï ʛʨʫʧʘ ʦʙ'ʻʢʪʽʚè, ʪʦ ʡʦʛʦ 

ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ ʧʝʚʥʦʾ ʤʥʦʞʠʥʠ ʛʽʧʝʨʚʽʜʥʦʰʝʥʴ { }Gr , ʱʦ ʤʦʞʝ ʙʫʪʠ 

ʚʽʜʦʙʨʘʞʝʥʦ ʯʝʨʝʟ ʤʥʦʞʠʥʫ ʙʽʥʘʨʥʠʭ ʚʽʜʥʦʰʝʥʴ ʟʘ ʪʠʧʦʤ çʛʨʫʧʘ ʦʙ'ʻʢʪʽʚ ï 

ʦʙ'ʻʢʪè. ʊʦʤʫ ʢʦʨʝʢʪʥʠʤ ʻ ʥʘʜʘʣʽ ʨʦʟʛʣʷʜʘʪʠ ʩʘʤʝ ʛʽʧʝʨʚʽʜʥʦʰʝʥʥʷ Gr, ʷʢʽ ʟʘʚʞʜʠ 

ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʜʦ ʤʥʦʞʠʥʠ ʛʨʫʧʦʚʠʭ ʙʽʥʘʨʥʠʭ ʚʽʜʥʦʰʝʥʴ, ʚʟʷʚʰʠ ʜʦ ʫʚʘʛʠ ʾʭ 

ʜʝʢʘʨʪʦʚʠʡ ʧʨʦʩʪʽʨ [113]. 

ʊʦʙʪʦ ʜʣʷ ʛʽʧʝʨʚʽʜʥʦʰʝʥʥʷ Grʤʦʞʥʘ ʩʬʦʨʤʫʚʘʪʠ ʤʥʦʞʠʥʫ, ʝʣʝʤʝʥʪʠ ʷʢʦʾ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʫʤʝʨʘʮʽʶ ʫʩʽʭ ʢʦʥʮʝʧʪʽʚ ʪʘʢʩʦʥʦʤʽʾ, ʘ ʾʭ ʫʧʦʨʷʜʢʫʚʘʥʥʷ ʟʘ 

ʧʨʘʚʠʣʦʤ ʤʦʥʦʪʦʥʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʥʘʜ ʤʥʦʞʠʥʦʶ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ N , 

ʧʽʜʤʥʦʞʠʥʦʶ ʷʢʦʾ ʻ ʥʦʤʝʨʘ ʢʦʥʮʝʧʪʽʚ. ɽʣʝʤʝʥʪʠ ʮʽʻʾ ʤʥʦʞʠʥʠ, ʷʢʫ ʩʢʣʘʜʘʻ ʢʽʥʮʝʚʘ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ, ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʟʥʘʯʝʥʥʷ ʧʦʨʷʜʢʫ ʚʟʘʻʤʦʜʽʾ ʫʩʽʭ 

ʢʦʥʮʝʧʪʽʚ ʪʘʢʩʦʥʦʤʽʾ, ʦʩʥʦʚʦʶ ʷʢʦʛʦ ʻ ʙʽʥʘʨʥʽ ʚʟʘʻʤʦʜʽʾ ʩʫʩʽʜʥʽʭ ʢʦʥʮʝʧʪʽʚ, ʷʢʽ 

ʚʠʟʥʘʯʘʶʪʴ ʤʝʨʝʞʝʚʽ ʜʦʢʫʤʝʥʪʠ, ʱʦ ʦʙʨʦʙʣʷʶʪʴʩʷ. ɺʠʟʥʘʯʝʥʘ 

ʛʽʧʝʨʚʧʦʨʷʜʢʦʚʘʥʽʩʪʴ ʧʨʝʜʩʪʘʚʠʤʘ ʫ ʬʦʨʤʘʪʽ ʤʥʦʞʠʥ ʙʽʥʘʨʥʠʭ ʚʧʦʨʷʜʢʦʚʘʥʦʩʪʝʡ 

P ʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ʥʘʩʪʫʧʥʦʛʦ ʚʠʨʘʟʫ ï { }nP p n N= Í : 

 nx y n N : xp yg Ú" Í  (2.3) 
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ʄʥʦʞʠʥʫ ʛʽʧʝʨʚʽʜʥʦʰʝʥʴ Gr , ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʝʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʷʢʽ 

ʨʝʘʣʽʟʫʶʪʴ ʙʽʥʘʨʥʽ ʚʽʜʥʦʰʝʥʥʷ ʷʢ ʤʽʞ ʢʦʥʮʝʧʪʘʤʠ, ʪʘʢ  ̔ ʤʽʞ ʢʦʥʮʝʧʪʘʤʠ ʪʘ 

ʪʘʢʩʦʥʦʤʽʷʤʠ,  ʘ ʪʘʢʦʞ ʤʽʞ ʪʘʢʩʦʥʦʤʽʷʤʠ [90, 112, 113]: 

ï ʘʛʽʧʝʨʮʠʢʣʽʯʥʽʩʪʴ ï ʷʢʱʦ ʜʣʷ Gr  ʥʝ ʽʩʥʫʻ ʛʽʧʝʨʮʠʢʣʽʯʥʦʾ ʤʥʦʞʠʥʠ X UÌ  

ʪʘʢʦʾ, ʢʦʣʠ:  

 x X Y X :YGrx" Í $ Ì  (2.4) 

ï ʽʨʨʝʬʣʝʢʩʠʚʥʽʩʪʴ: 

 {}YGrx (Y / x )GrxÝ  (2.5) 

ï ʛʽʧʝʨʪʨʘʥʟʠʪʠʚʥʽʩʪʴ:  

 {}YGrx,x X ,XGrz ((Y X ) / x )GrzÍ Ý  (2.6) 

ï ʨʝʛʫʣʷʨʥʽʩʪʴ: 

 YGrx,Y Y YGrx¡ ¡É Ý  (2.7) 

ʄʥʦʞʠʥʥʘ ʚʧʦʨʷʜʢʦʚʘʥʩ̔ʪɹ, ʷʢ ʚʣʘʩʪʠʚʽʩʪʴ ʪʘʢʩʦʥʦʤʽʯʥʠʭ ʢʘʪʝʛʦʨʽʡ, 

ʟʘʙʝʟʧʝʯʫʻ ʨʝʘʣʽʟʘʮʽʶ ʧʨʦʮʝʜʫʨʠ ʜʦʜʘʚʘʥʥʷ/ʚʠʜʘʣʝʥʥʷ ʤʥʦʞʠʥ ʢʦʥʮʝʧʪʽʚ 

ʪʘʢʩʦʥʦʤʽʡ ʤʝʨʝʞʝʚʠʭ ʜʦʢʫʤʝʥʪʽʚ ʪʘ ʾʭ ʧʽʜʤʥʦʞʠʥ ʢʦʥʮʝʧʪʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʤʽʞ 

ʩʦʙʦʶ ʢʦʥʢʨʝʪʥʠʤ ʙʽʥʘʨʥʠʤ ʚʽʜʥʦʰʝʥʥʷʤ ʚʧʦʨʷʜʢʦʚʘʥʦʩʪʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʷʢʱʦ 

ʤʥʦʞʠʥʘ ʛʽʧʝʨʚʽʜʥʦʰʝʥʴ ʚʦʣʦʜʽʻ ʥʘʙʦʨʦʤ ʚʣʘʩʪʠʚʦʩʪʝʡ (2.3) ï (2.7), ʟʘʙʝʟʧʝʯʫʻ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʨʽʟʥʠʭ ʘʢʪʠʚʥʠʭ ʩʪʘʥʽʚ ʚʟʘʻʤʦʜʽʾ ʽʟ ʤʝʨʝʞʝʚʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʥʘ 

ʦʩʥʦʚʽ ʚʠʜʽʣʝʥʥʷ ʙʽʥʘʨʥʠʭ ʚʽʜʥʦʰʝʥʴ ʯʘʩʪʢʦʚʦʾ ʫʧʦʨʷʜʢʦʚʘʥʦʩʪʽ p  ʜʣʷ ʤʥʦʞʠʥ 

ʢʦʥʮʝʧʪʽʚ {}X , ʪʦ ʜʦʚʽʣʴʥʘ ʪʘʢʩʦʥʦʤʽʷ T  ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʝʜʠʢʘʪʠʚʥʠʤʠ 

ʚʠʨʘʟʘʤʠ ʟ ʢʦʥʮʝʧʪʽʚ,  ʷʢʽ ʟʘʚʞʜʠ ʧʨʠʡʤʘʶʪʴ ʟʥʘʯʝʥʥʷ ʽʩʪʠʥʥʦʩʪʽ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʩ̔ʪʴ ʮʴʦʛʦ ʪʚʝʨʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʫ ʤʥʦʞʠʥʽ ʢʦʥʮʝʧʪʽʚ X  

ʟʘʚʞʜʠ ʽʩʥʫʻ ʥʝʧʫʩʪʘ ʧʽʜʤʥʦʞʠʥʘ ʢʦʥʮʝʧʪʽʚ{}x , ʪʘʢʠʭ ʱʦ ʧʦʚôʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ 

ʙʽʥʘʨʥʠʤ ʚʽʜʥʦʰʝʥʥʷʤ ʯʘʩʪʢʦʚʦʾ ʚʧʦʨʷʜʢʦʚʘʥʦʩʪʽ p  . 

 YGrx y Y : ypxÝ$ Í  (2.8) 
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ʊʦʙʪʦ, ʚʽʜʥʦʰʝʥʥʷ ʯʘʩʪʢʦʚʦʾ ʚʧʦʨʷʜʢʦʚʘʥʦʩʪʽ  p, ʤʦʞʝ ʙʫʪʠ ʚʠʜʽʣʝʥʦ ʽʟ  

ʤʥʦʞʠʥʠ ʛʽʧʝʨʚʽʜʥʦʰʝʥʴ Gr  , ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʘ ʟ ʽʥʰʦʛʦ ʙʦʢʫ, ʚʽʜʥʦʰʝʥʥʷ p, ʤʦʞʝ 

ʙʫʪʠ ʽʥʜʫʢʪʠʚʥʦ ʽʥʢʘʧʩʫʣʴʦʚʘʥʝ ʫ ʤʥʦʞʠʥʫ Gr. ʊʦʜʽ, ʥʘ ʾʾ ʦʩʥʦʚʽ, ʫ ʜʦʚʽʣʴʥʦʾ 

ʪʘʢʩʦʥʦʤʽʾ Tʥʘʜ ʢʦʥʮʝʧʪʘʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʥʦʞʠʥʥʝ ʚʽʜʥʦʰʝʥʥʷ ï çʛʨʫʧʘ ʦʙ'ʻʢʪʽʚ 

ï ʦʙ'ʻʢʪè, ʱʦ ʤʘʻ ʚʣʘʩʪʠʚʦʩʪʽ (2.4)  (2.8). 

 n nYGrx n N y Y : yp x : p P GrÚ Í $ Í Í Ì (2.9) 

ɺʽʜʟʥʘʯʠʤʦ, ʱʦ ʧʨʝʜʠʢʘʪʠʚʥʽ ʚʠʨʘʟʠ, ʱʦ ʬʦʨʤʫʣʶʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʢʦʥʮʝʧʪʽʚ 

ʪʘʢʩʦʥʦʤʽʾ ʟ ʟʘʜʘʥʠʤ ʤʥʦʞʠʥʥʠʤ ʚʽʜʥʦʰʝʥʥʷʤ ʫʧʦʨʷʜʢʦʚʘʥʦʩʪʽ ʚʠʜʫ (2.1) ï (2.7) 

ʧʨʠʡʤʘʶʪʴ ʣʠʰʝ ʟʥʘʯʝʥʥʷ ʽʩʪʠʥʥʦʩʪʽ. ʎʝ ʜʦʟʚʦʣʷʻ ʬʦʨʤʫʚʘʪʠ ʥʘ ʦʩʥʦʚʽ ʪʝʨʤʽʥʽʚ-

ʢʦʥʮʝʧʪʽʚ ʪʘʢʩʦʥʦʤʽʯʥʦʾ ʩʠʩʪʝʤʠ ʤʝʨʝʞʝʚʠʭ ʜʦʢʫʤʝʥʪʽʚ ʣʽʥʛʚʽʩʪʠʯʥʽ ʚʠʨʘʟʠ, ʱʦ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʝʤʘʥʪʠʯʥʽ ʩʪʘʥʠ ʤʝʨʝʞʝʚʠʭ ʨʝʩʫʨʩʽʚ.  

ʊʘʢʠʤ ʯʠʥʦʤ ʜʦʚʽʣʴʥʫ ʪʘʢʩʦʥʦʤʽʶ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʬʦʨʤʘʪʽ 

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʛʨʘʬʫ ʙʝʟ ʮʠʢʣʽʚ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʢʦʥʮʝʧʪʘʤʠ, ʷʢʽ ʽʻʨʘʨʭʽʯʥʦ 

ʚʟʘʻʤʦʟʚôʷʟʘʥ ̔ʤʽʞ ʩʦʙʦʶ. ɺʦʥʘ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ʫʧʦʨʷʜʢʦʚʘʥʦʾ 

ʧʘʨʠ ʚʠʜʫ: 

 tT X,R=< >, (2.10) 

ʜʝ T  ï ʪʘʢʩʦʥʦʤʽʷ, 

  X  ï ʤʥʦʞʠʥʘ ʢʦʥʮʝʧʪʽʚ, 

  tR  ï ʤʥʦʞʠʥʘ ʙʽʥʘʨʥʠʭ ʚʽʜʥʦʰʝʥʴ ʤʽʞ ʢʦʥʮʝʧʪʘʤʠ ʪʘʢʩʦʥʦʤʽʾ T . 

ʂʘʪʝʛʦʨʽʷ ʪʘʢʩʦʥʦʤʽʡ ʟʘʙʝʟʧʝʯʫʻ  ʚʨʘʭʫʚʘʥʥʷ ʩʝʤʘʥʪʠʢʠ ʥʘʨʘʪʠʚʽʚ [114ï116], 

ʱʦ ʥʘʜʘʻ ʾʡ ʧʝʚʥʽ ʥʘʧʨʷʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ: 

- ʪʘʢʩʦʥʦʤʽʾ ʚʠʟʥʘʯʘʶʪʴ ʢʦʥʮʝʧʪʫʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ʦʥʪʦʣʦʛʽʾ [115ï117]; 

- ʚʫʟʣʠ ʪʘʢʩʦʥʦʤʽʡ ʤʽʩʪʷʪʴ ʢʦʥʪʝʢʩʪʥʽ ʦʧʠʩʠ ʾʭ ʩʝʥʩʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʚʘʞʘʪʠ 

ʾʭ ʢʦʥʮʝʧʪʘʤʠ; 

- ʪʘʢʩʦʥʦʤʽʾ ʫʪʚʦʨʶʶʪʴʩʷ ʟ ʢʣʘʩʽʚ ʢʦʥʮʝʧʪʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫ ̒ʾʭ ʧʝʚʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʟʛʽʜʥʦ ʚʠʟʥʘʯʝʥʥʷ ʦʥʪʦʣʦʛʽʾ (2.1); 
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- ʥʘʜ ʪʘʢʩʦʥʦʤʽʷʤʠ ʤʦʞʥʘ ʚʠʟʥʘʯʘʪʠ ʤʥʦʞʠʥʥʽ ʚʽʜʥʦʰʝʥʥʷ, ʷʢʽ ʾʭ ʟʚôʷʟʫʶʪʴ 

ʤʽʞ ʩʦʙʦʶ, ʧʨʠ ʯʦʤʫ ʮʽ ʚʽʜʥʦʰʝʥʥʷ ʻ ʙʽʥʘʨʥʠʤʠ, ʷʢʽ ʚʩʪʘʥʦʚʣʶʶʪʴ ʚʽʜʥʦʰʝʥʥʷ 

ʤʽʞ ʧʝʚʥʠʤʠ ʢʦʥʪʝʢʩʪʘʤʠ, ʱʦ ʦʧʠʩʫʶʪʴ ʯʠ ʚʠʟʥʘʯʘʶʪʴ ʢʦʥʮʝʧʪʠ ʦʥʪʦʣʦʛʽʾ.    

ʊʘʢʩʦʥʦʤʽʷ (2.10) ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷʤʠ ʤʽʞ ʢʦʥʮʝʧʪʘʤʠ ʥʘʨʘʪʠʚʫ 

ʡ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʨʽʻʥʪʦʚʘʥʠʤ ʛʨʘʬʦʤ ʙʝʟ ʮʠʢʣʽʚ [34, 115, 116].  

ʗʢ ʙʘʯʠʤʦ ʬʦʨʤʫʣʘ (2.1) ʤʦʞʝ ʙʫʪʠ ʦʪʨʠʤʘʥʘ ʽʟ ʬʦʨʤʫʣʠ (2.10) 

ʫʧʦʨʷʜʢʦʚʘʥʠʤ ʚʢʣʶʯʝʥʥʷʤ ʢʘʪʝʛʦʨʽʡ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʧʨʝʜʤʝʪʥʫ ʛʘʣʫʟʴ, ʟ 

ʜʦʜʘʚʘʥʥʷʤ ʥʘʪʫʨʘʣʴʥʦʾ ʩʠʩʪʝʤʠ SN. 

ʗʢʱʦ  ʚʠʟʥʘʯʠʪʠ ʢʦʥʪʝʢʩʪʠ ʚʫʟʣʽʚ ʪʘʢʩʦʥʦʤʽʡ ʷʢ ʝʣʝʤʝʥʪʠ ʧʝʚʥʠʭ ʟʥʘʥʴ, ʪʦʜʽ 

ʾʭ ʩʫʢʫʧʥʽʩʪʴ ʚʽʜʧʦʚʽʜʘʻ ʧʝʚʥʦʤʫ ʬʨʘʛʤʝʥʪʫ ʢʘʨʪʠʥʠ ʩʚʽʪʫ. ʈʦʟʛʣʷʜ ʚʩʴʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘʢʩʦʥʦʤʽʡ ʚʠʷʚʣʷʻ ʛʽʧʝʨʚʣʘʩʪʠʚʽʩʪʴ ʨʝʬʣʝʢʩʽʾ, ʱʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʷʢ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʫʩʽʭ ʪʘʢʩʦʥʦʤʽʡ ʩʘʤʠʭ ʥʘ ʩʝʙʝ. ɺʠʭʦʜʷʯʠ ʟ ʬʘʢʪʫ, ʱʦ ʟ ʢʦʥʮʝʧʪʽʚ, ʷʢʽ 

ʫʪʚʦʨʶʶʪʴ ʚʫʟʣʠ ʪʘʢʩʦʥʦʤʽʾ, ʬʦʨʤʫʣʶʶʪʴʩʷ ʢʦʥʢʨʝʪʥʽ ʚʠʩʣʦʚʣʶʚʘʥʥʷ, ʱʦ ʤʘʶʪʴ 

ʽʩʪʠʥʥʽ ʟʥʘʯʝʥʥʷ [34, 113, 115], ʨʝʬʣʝʢʩʠʚʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʪʘʢʩʦʥʦʤʽʾ ʩʘʤʦʾ ʥʘ ʩʝʙʝ 

ʧʨʝʜʩʪʘʚʠʤʦ ʫ ʚʠʛʣʷʜʽ ʩʧʝʮʽʘʣʴʥʦʾ ʥʘʪʫʨʘʣʴʥʦʾ ʩʠʩʪʝʤʠ TSN . 

ʊʘʢʘ TSN  ʤʦʞʝ ʤʘʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʠʡ ʧʨʝʜʠʢʘʪ ʚʠʜʫ: 

 ( )1 0n T xPr x ,...,x T O : x X SN O :T YG= Ý$ Ì " Í $ Ì =, (2.11) 

ʜʝ nx  ï ʧʨʦʩʪʽ ʢʦʥʮʝʧʪʠ ʪʘʢʩʦʥʦʤʽ ʾT ; 

 G  ï ʛʽʧʝʨʚʣʘʩʪʠʚʽʩʪʴ, ʷʢʘ ʫʪʚʦʨʶʻ ʧʝʚʥʠʡ ʥʝʧʫʩʪʠʡ ʢʣʘʩ ʢʦʥʮʝʧʪʽʚ 

ʪʘʢʩʦʥʦʤʽʾ, ʫ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ï Y . 

ɿʛʽʜʥʦ [115] ʨʝʬʣʝʢʩʽʷ ʚʠʟʥʘʯʘʻ TSN . ʇʦʟʥʘʯʠʤʦ ʨʝʬʣʝʢʩʽʶ ʯʝʨʝʟ fF . 

 ( )fF : X X Y­ ­  (2.12) 

ɺʽʜʦʙʨʘʞʝʥʥʷ (2.12) ʧʨʝʜʩʪʘʚʠʤʦ ʫ ʨʝʢʫʨʩʠʚʥʦʤʫ ʚʠʛʣʷʜʽ: 
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 (2.13) 
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ʇʨʘʚʠʣʘ (2.10) ï (2.13) ʦʧʠʩʫʶʪʴ ʧʨʦʮʝʩ ʧʦʙʫʜʦʚʠ ʥʘʪʫʨʘʣʴʥʦʾ ʩʠʩʪʝʤʠ TSN , 

ʷʢʘ ʚʠʟʥʘʯʘʻ ʫʩʽ ʬʫʥʢʮʽʾ ï ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʚʽʜʥʦʰʝʥʴ ʤʽʞ ʢʦʥʮʝʧʪʘʤʠ ʪʘʢʩʦʥʦʤʽʾ. 

ɼʦʜʘʚʘʥʥʷ ʥʘʪʫʨʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʻ ʥʘʤ ʧʦʙʫʜʫʚʘʪʠ ʦʥʪʦʣʦʛʽʶ ʚʠʙʨʘʥʠʭ 

ʥʘʨʘʪʠʚʽʚ.  

2.1.3. ɿʨʦʩʪʘʶʯʘ ʧʽʨʘʤʽʜʘʣʴʥʘ ʤʝʨʝʞʘ 

ʆʜʥʠʤ ʽʟ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʬʦʨʤʘʪʽʚ ʬʦʨʤʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʪʘʢʩʦʥʦʤʽʡ ʻ 

ʟʨʦʩʪʘʶʯ ̔ ʧʽʨʘʤʽʜʘʣʴʥʽ ʤʝʨʝʞ ̔ (ɿʇʄ) [118]. ɿʇʄ ʷʚʣʷʻ ʩʦʙʦʶ ʘʮʠʢʣʽʯʥʠʡ 

ʦʨʽʻʥʪʦʚʘʥʠʡ ʛʨʘʬ, ʚ ʷʢʦʤʫ ʥʝʤʘʻ ʚʝʨʰʠʥ, ʱʦ ʤʘʶʪʴ ʦʜʥʫ ʚʭʽʜʥʫ ʜʫʛʫ. ɺʝʨʰʠʥʠ, 

ʷʢʽ ʥʝ ʤʘʶʪʴ ʚʭʽʜʥʠʭ ʜʫʛ, ʥʘʟʠʚʘʶʪʴʩʷ ʨʝʮʝʧʪʦʨʘʤʠ (ʘʙʦ ʪʝʨʤʽʥʘʣʘʤʠ), ʽʥʰʽ  

ʢʦʥʮʝʧʪʦʨʘʤʠ (ʘʙʦ ʢʣʘʩʘʤʠ). ʇʽʜʛʨʘʬ ʧʽʨʘʤʽʜʘʣʴʥʦʾ ʤʝʨʝʞʽ, ʱʦ ʤʽʩʪʠʪʴ ʚʝʨʰʠʥʫ a 

ʽ ʚʩʽ ʚʝʨʰʠʥʠ, ʚʽʜ ʷʢʠʭ ʻ ʰʣʷʭʠ ʜʦ a, ʥʘʟʠʚʘʻʪʴʩʷ ʧʽʨʘʤʽʜʦʶ ʚʝʨʰʠʥʠ a. ɺʝʨʰʠʥʠ, 

ʱʦ ʚʭʦʜʷʪʴ ʚ ʧʽʨʘʤʽʜʫ ʚʝʨʰʠʥʠ a, ʫʪʚʦʨʶʶʪʴ ʾʾ ʩʫʙʤʥʦʞʠʥʫ. ʄʥʦʞʠʥʘ ʚʝʨʰʠʥ, ʜʦ 

ʷʢʠʭ ʻ ʰʣʷʭʠ ʚʽʜ ʚʝʨʰʠʥʠ a, ʥʘʟʠʚʘʻʪʴʩʷ ʾʾ ʩʫʧʝʨʤʥʦʞʠʥʦʶ. 

ɿʘ ʦʟʥʘʯʝʥʥʷʤ [86, 119ï121] ʟʨʦʩʪʘʶʯʦʶ ʧʽʨʘʤʽʜʘʣʴʥʦʶ ʤʝʨʝʞʝʶ Q  

ʥʘʟʠʚʘʻʪʴʩʷ ʘʮʠʢʣʽʯʥʠʡ ʦʨʽʻʥʪʦʚʘʥʠʡ ʛʨʘʬ ( ),Q U E= , ʚ ʷʢʦʤʫ ʚʽʜʩʫʪʥʽ ʚʝʨʰʠʥʠ, 

ʷʢʽ ʤʘʶʪʴ ʦʜʥʫ ʜʫʛʫ, ʱʦ ʟʘʭʦʜʠʪʴ. { }11,iU u i n= =  ï ʤʥʦʞʠʥʘ ʚʝʨʰʠʥ ʤʝʨʝʞʽ, ʜʝ 

iu  ï ʜʦʚʽʣʴʥʘ ʚʝʨʰʠʥʘ ʤʝʨʝʞʽ, 1n  ï ʢʽʣʴʢʽʩʪʴ ʚʝʨʰʠʥ ʫ ʤʝʨʝʞʽ. { }21,iE e i n= =  ï 

ʤʥʦʞʠʥʘ ʜʫʛ ʤʝʨʝʞʽ, ʜʝ ie  ï ʜʦʚʽʣʴʥʘ ʜʫʛʘ, 2n  ï ʢʽʣʴʢʽʩʪʴ ʜʫʛ ʫ ʤʝʨʝʞʽ. ɺ ʷʢʦʩʪʽ 

ʧʨʠʢʣʘʜʫ ʧʽʨʘʤʽʜʘʣʴʥʦʾ ʤʝʨʝʞʽ, ʥʘʚʝʜʝʤʦ ʾʾ ʩʪʨʫʢʪʫʨʫ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʨʦʙʦʪʘʭ 

ɺ.ʇ. ɻʣʘʜʫʥʘ ʪʘ ɺ.ʖ. ɺʝʣʠʯʢʦ [118ï120] (ʨʠʩ. 2.1, 2.2) 

ɿʛʽʜʥʦ ʢʣʘʩʠʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ɿʇʄ [118ï121], ʚʦʥʠ ʤʘʶʪʴ ʜʚʘ 

ʚʠʜʠ ʚʫʟʣʽʚ: ʨʝʮʝʧʪʦʨʠ ʪʘ ʢʦʥʮʝʧʪʦʨʠ. ʈʝʮʝʧʪʦʨʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʢʦʥʢʨʝʪʥʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʦʟʥʘʢ, ʷʢʽ ʧʨʠʩʫʪʥʽ ʚ ʦʧʠʩʘʭ ʢʦʥʮʝʧʪʽʚ. ʂʦʥʮʝʧʪʦʨʠ ʬʦʨʤʫʶʪʴʩʷ ʥʘ 

ʦʩʥʦʚʽ ʢʦʤʙʽʥʘʮʽʡ ʟʥʘʯʝʥʴ ʦʟʥʘʢ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʢʦʥʮʝʧʪ. ʎʽ ʢʦʤʙʽʥʘʮʽʾ ʪʘʢʦʞ ʤʦʞʫʪʴ ʚʠʟʥʘʯʘʪʠʩʷ ʩʧʽʣʴʥʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʦʧʠʩʽʚ ʜʝʢʽʣʴʢʦʭ ʢʦʥʮʝʧʪʽʚ. ʂʦʥʮʝʧʪʦʨʠ ʤʦʞʫʪʴ ʤʘʪʠ ʨʝʙʨʘ, ʱʦ ʜʦ 
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ʥʠʭ ʟʘʭʦʜʷʪʴ. ʊʦʜʽ ʢʦʥʮʝʧʪʦʨ ʚʟʘʻʤʦʜʽʻ ʟ ʽʥʰʠʤʠ ʢʦʥʮʝʧʪʦʨʘʤʠ ʘʙʦ ʨʝʮʝʧʪʦʨʘʤʠ 

ʨʝʙʨʘʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʤʘʪʠ ʽʤ'ʷ. 
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ʈʠʩʫʥʦʢ 2.1  ʇʨʠʢʣʘʜ ʩʝʤʘʥʪʠʯʥʦʾ ʤʝʨʝʞʽ ʧʽʨʘʤʽʜʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ 

ʅʘ ʨʠʩ. 2.2 ʟʦʙʨʘʞʝʥʦ ʬʨʘʛʤʝʥʪ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ɿʇʄ. ʇʝʚʥʠʡ ʩʪʘʥ ɿʇʄ 

ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 2.2 ʘ. ʇʽʩʣʷ ʜʦʜʘʚʘʥʥʷ ʜʦ ʤʝʨʝʞʽ ʥʦʚʦʛʦ ʢʦʥʮʝʧʪʘ ia  ʚ ʤʝʨʝʞʽ 

ʟôʷʚʣʷʻʪʴʩʷ ʥʦʚʠʡ ʜʦʜʘʪʢʦʚʠʡ ʢʦʥʮʝʧʪʦʨ ʟ ʥʦʤʝʨʦʤ 10 - 3
$ 10c  (ʨʠʩ. 2.2 ʙ), ʷʢʠʡ 

ʚʠʟʥʘʯʘʻ ʬʘʢʪ ʟʚôʷʟʥʦʩʪʽ ʢʦʥʮʝʧʪʦʨʘ 14 ʽ ʢʦʥʮʝʧʪʦʨʘ 15.  
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ʈʠʩʫʥʦʢ 2.2  ʌʨʘʛʤʝʥʪ ʬʦʨʤʫʚʘʥʥʷ ʧʽʨʘʤʽʜʘʣʴʥʦʾ ʤʝʨʝʞʽ 

ɿʇʄ ʤʘʻ ʚʣʘʩʪʠʚʽʩʪʴ ʜʦʜʘʚʘʪʠ ʥʦʚʽʪʥʽ ʢʦʥʮʝʧʪʦʨʠ ʤʝʨʝʞʽ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ 

ʥʘ ʦʩʥʦʚʽ ʩʧʽʣʴʥʠʭ ʦʟʥʘʢ ʢʦʥʮʝʧʪʦʨʽʚ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʩʪʘʥʠ ʚʟʘʻʤʦʜʽʾ. ɯʤʝʥʘ ʪʘʢʠʭ 

ʢʦʥʮʝʧʪʦʨʽʚ, ʱʦ ʜʦʜʘʶʪʴʩʷ ʜʦ ʤʝʨʝʞʽ ʚ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ɿʇʄ, ʧʦʟʥʘʯʘʶʪʴʩʷ 

ʧʦʨʷʜʢʦʚʠʤʠ ʥʦʤʝʨʘʤʠ ʟ ʜʦʜʘʚʘʥʥʷʤ ʧʦʧʝʨʝʜʫ ʥʦʤʝʨʘ ʩʠʤʚʦʣʫ $. ʋ ʧʨʦʮʝʩʽ 

ʜʦʜʘʚʘʥʥʷ ʥʦʚʠʭ ʢʦʥʮʝʧʪʽʚ ʜʦ ʤʝʨʝʞʽ ʚʦʥʠ ʫʪʚʦʨʶʶʪʴ ʚʫʟʣʠ ɿʇʄ, ʡ ʚʠʟʥʘʯʘʶʪʴ 

ʚʽʜʥʦʰʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʩʦʙʦʶ. 
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ɺʢʘʟʘʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ɿʇʄ ʜʦʩʠʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʘ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʪʘʢʩʦʥʦʤʽʡ 

(ʪʘʢʩʦʥʦʤʽʯʥʠʭ ʤʦʜʝʣʝʡ) ʥʘʨʘʪʠʚʽʚ ʽ ʜʦʢʫʤʝʥʪʽʚ. ʂʦʞʥʘ ʪʘʢʩʦʥʦʤʽʯʥʘ ʤʦʜʝʣʴ ʫ 

ʬʦʨʤʘʪʽ ɿʇʄ ʨʝʘʣʽʟʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʚʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ 

ʩʧʝʮʠʬʽʢʫʻ ʧʨʦʮʝʩ, ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʫ ʬʦʨʤʘʪʽ ʪʝʢʩʪʦʚʦʛʦ ʬʘʡʣʫ. ʄʘʨʢʫʚʘʥʥʷ 

ʚʢʘʟʘʥʦʛʦ ʬʘʡʣʫ ʧʦʚʠʥʥʦ ʚʢʣʶʯʘʪʠ ʥʘʩʪʫʧʥʝ: ʨʷʜʦʢ ʟʘʛʦʣʦʚʢʘ, ʨʷʜʢʠ ʟ ʦʧʠʩʘʤʠ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʙôʻʢʪʽʚ. ʉʪʨʫʢʪʫʨʘ ʨʷʜʢʘ ʟʘʛʦʣʦʚʢʘ: ʦʙôʻʢʪ, ʢʣʘʩ, (ʽʤôʷ ʦʟʥʘʢʠ 1), ..., 

(ʽʤôʷ ʦʟʥʘʢʠ n). ɯʤʝʥʘ çʦʙôʻʢʪè ʽ çʢʣʘʩè ʻ ʦʙʦʚôʷʟʢʦʚʠʤʠ ʚ ʨʷʜʢʫ ʟʘʛʦʣʦʚʢʘ. 

ʈʦʟʜʽʣʦʚʠʡ ʟʥʘʢ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʨʷʜʢʘ ï ʢʦʤʘ. ʉʪʨʫʢʪʫʨʘ ʪʘʢʠʭ ʨʷʜʢʽʚ: 

(ɯʤôʷ ʦʙôʻʢʪʘ 1), (ʽʤôʷ ʢʣʘʩʫ), (ʟʥʘʯʝʥʥʷ ʦʟʥʘʢʠ 1), ..., (ʟʥʘʯʝʥʥʷ ʦʟʥʘʢʠ n) 

(ɯʤôʷ ʦʙôʻʢʪʘ m), (ʽʤôʷ ʢʣʘʩʫ), (ʟʥʘʯʝʥʥʷ ʦʟʥʘʢʠ 1), ..., (ʟʥʘʯʝʥʥʷ ʦʟʥʘʢʠ n). 

ʈʽʟʥʽ ʦʙôʻʢʪʠ ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʥʫ ʢʽʣʴʢʽʩʪʴ ʦʟʥʘʢ, ʷʢʽ ʥʘʚʦʜʷʪʴʩʷ ʚ ʦʧʠʩʘʭ 

ʦʙôʻʢʪʽʚ ʫ ʜʦʚʽʣʴʥʦʤʫ ʧʦʨʷʜʢʫ. ʌʦʨʤʘʪ ʚʭʽʜʥʦʛʦ ʬʘʡʣʫ ʙʝʟ ʨʷʜʢʘ ʟʘʛʦʣʦʚʢʘ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʙʫʜʦʚʠ ʣʦʛʽʢʦ-ʣʽʥʛʚʽʩʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʩʝʤʘʥʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ 

ʪʝʢʩʪʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʜʝ ʦʙôʻʢʪʠ ʦʧʠʩʫʶʪʴʩʷ ʜʦʚʽʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʦʟʥʘʢ. ɿʚôʷʟʢʠ ʤʽʞ ʦʙôʻʢʪʘʤʠ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʟʙʽʛʫ ʽʤʝʥ ʦʟʥʘʢ ʚ ʦʧʠʩʘʭ 

ʨʽʟʥʠʭ ʦʙôʻʢʪʽʚ. 

ʗʢ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠʩʷ ʽʟ ʚʠʱʝʥʘʚʝʜʝʥʦʛʦ, ʬʦʨʤʘʪ ɿʇʄ ʨʝʘʣʽʟʫʻ ʪʝʦʨʝʪʠʢʦ-

ʛʨʘʬʦʚʠʡ ʧʽʜʭʽʜ ʜʦ ʪʘʢʩʦʥʦʤʽʟʘʮʽʾ. ʅʘ ʦʩʥʦʚʽ ɿʇʄ ʨʝʘʣʽʟʫʶʪʴʩʷ ʛʨʘʬʦʚʽ ʘʣʛʦʨʠʪʤʠ, 

ʪʘ ʬʦʨʤʫʶʪʴʩʷ ʽ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʽʻʨʘʨʭʽʾ ʤʽʞ ʦʙôʻʢʪʘʤʠ ʱʦ ʩʢʣʘʜʘʶʪʴ 

ʧʽʨʘʤʽʜʘʣʴʥʫ ʤʝʨʝʞʫ. ʊʘʢʦʞ ʜʦ ʭʘʨʘʢʪʝʨʥʠʭ ʨʠʩ ɿʇʄ ʧʨʠ ʪʘʢʩʦʥʦʤʽʟʘʮʽʾ ʩʣʽʜ 

ʚʽʜʟʥʘʯʠʪʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʚʦʥʠ ʨʝʘʣʽʟʫʶʪʴ ʷʢ ʘʛʣʦʤʝʨʘʮʽʡʥʽ (ʦʙ'ʻʜʥʫʚʘʣʴʥʽ) ʪʘʢ ʽ 

ʜʠʚʽʟʽʡʥʽ (ʨʦʟʜʽʣʷʶʯʠ) ʘʣʛʦʨʠʪʤʠ [89]. ɹʽʣʴʰ ʪʦʛʦ, ʷʢ ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʟ ʨʠʩ. 2.1 ʪʘ 

ʨʠʩ. 2.2, ʤʠ ʤʦʞʝʤʦ ʚʠʜʽʣʷʪʠ ʽʟ ɿʇʄ ʧʝʚʥʽ ʪʘʢʩʦʥʦʤʽʯʥʽ ʩʪʨʫʢʪʫʨʠ [91], ʷʢʽ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʽʻʨʘʨʭʽʾ ʧʝʨʝʭʦʜʫ ʤʽʞ ʨʽʟʥʠʤʠ ʦʧʝʨʘʮʽʦʥʘʣʴʥʠʤʠ ʩʪʘʥʘʤʠ ʜʽʷʣʴʥʦʩʪʽ 

ʝʢʩʧʝʨʪʘ.  

ʉʚʦʻʶ ʯʝʨʛʦʶ, ʪʘʢʩʦʥʦʤʽʾ ʷʢ ʧʝʚʥʠʡ ʬʦʨʤʘʪ ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʪʨʫʢʪʫʨʠ 

ʥʘʨʘʪʠʚʫ, ʜʦʩʠʪʴ ʦʙôʻʢʪʠʚʥʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʪʨʫʢʪʫʨʫ ʜʦʚʽʣʴʥʦʛʦ 

ʦʧʝʨʘʮʽʦʥʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʝ ʬʦʨʤʫʻʪʴʩʷ ʧʝʚʥʠʤʠ ʬʫʥʢʮʽʷʤʠ ʜʽʾ, ʱʦ 

ʧʦʨʦʜʞʫʶʪʴʩʷ ʦʥʪʦʣʦʛʽʷʤʠ.  
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ʋ ʩʫʙʤʥʦʞʠʥʽ ʪʘ ʩʫʧʝʨʤʥʦʞʠʥʽ ʚʝʨʰʠʥʠ ʚʠʜʽʣʷʶʪʴʩʷ 0-ʩʫʙʤʥʦʞʠʥʘ ʪʘ 0-

ʩʫʧʝʨʤʥʦʞʠʥʘ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʪʠʭ ʚʝʨʰʠʥ, ʷʢʽ ʧʦʚ'ʷʟʘʥʽ ʟ ʥʝʶ ʙʝʟʧʦʩʝʨʝʜʥʴʦ. 

ʇʨʠ ʧʦʙʫʜʦʚʽ ʤʝʨʝʞʽ ʚʭʽʜʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʩʣʫʞʘʪʴ ʥʘʙʦʨʠ ʟʥʘʯʝʥʴ ʦʟʥʘʢ, ʱʦ 

ʦʧʠʩʫʶʪʴ ʜʝʷʢʽ ʦʙ'ʻʢʪʠ (ʘʪʨʠʙʫʪʠ). ʈʝʮʝʧʪʦʨʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʥʘʯʝʥʥʷʤ ʦʟʥʘʢ. ʋ 

ʨʽʟʥʠʭ ʟʘʚʜʘʥʥʷʭ ʮʝ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙ'ʻʢʪʠ, ʢʣʘʩʠ ʦʙ'ʻʢʪʽʚ, ʽʤʝʥʘ ʚʣʘʩʪʠʚʦʩʪʝʡ, 

ʚʽʜʥʦʩʠʥʠ, ʩʪʘʥʠ, ʜʽ.ʾ ɼʣʷ ʦʧʠʩʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʪʠʣʽʚ ʮʝ ï ʩʧʦʩʦʙʠ ʨʦʟʤʽʪʢʠ 

ʜʦʢʫʤʝʥʪʽʚ. ʂʦʥʮʝʧʪʦʨʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʦʧʠʩʘʤ ʦʙ'ʻʢʪʽʚ ʚ ʮʽʣʦʤʫ ʽ ʧʝʨʝʪʠʥʫ ʦʧʠʩʽʚ. 

ʊʘʢʦʞ ɿʇʄ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ ʤʥʦʞʠʥʠ ʥʘʚʘʥʪʘʞʝʥʠʭ ʜʚʦʜʦʣʴʥʠʭ 

ʛʨʘʬʽʚ G [49].  

 ( )1 2, ,G V V E=  (2.14) 

ʜʝ 1 2V V =Å, ʚʝʨʰʠʥʠ ʟ 1V , ʨʦʟʤʽʯʝʥʽ ʽʤʝʥʘʤʠ ʧʨʝʜʠʢʘʪʽʚ, ʘ ʚʝʨʰʠʥʠ ʟ 2V  

ï ʽʤʝʥʘʤʠ ʘʨʛʫʤʝʥʪʽʚ; E ï ʤʥʦʞʠʥʘ ʜʫʛ (ʨʝʙʝʨ). ɼʫʛʠ ʛʨʘʬʘ ʟôʻʜʥʫʶʪʴ ʚʝʨʰʠʥʠ, 

ʧʦʤʽʯʝʥʽ ʽʤʝʥʘʤʠ ʧʨʝʜʠʢʘʪʽʚ, ʟ ʚʝʨʰʠʥʘʤʠ, ʧʦʤʽʯʝʥʠʤʠ ʽʤʝʥʘʤʠ ʘʨʛʫʤʝʥʪʽʚ. 

ɺʝʨʰʠʥʠ ʟ ʤʥʦʞʠʥʠ 1V  ʥʘʟʠʚʘʶʪʴʩʷ ʚʫʟʣʘʤʠ-ʧʨʝʜʠʢʘʪʘʤʠ, ʚʝʨʰʠʥʠ ʟ 

ʤʥʦʞʠʥʠ 2V  ï ʚʫʟʣʘʤʠ-ʢʦʥʮʝʧʪʘʤʠ, ʘ ʩʘʤʽ ʧʨʝʜʠʢʘʪʠ ï ʢʦʥʮʝʧʪʫʘʣʴʥʠʤʠ 

ʧʨʝʜʠʢʘʪʘʤʠ. 

ɺʠʩʣʦʚʣʶʚʘʥʥʷ ʬʦʨʤʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʢʦʤʧʦʟʠʮʽʾ ʚʝʨʰʠʥ, ʽʥʮʠʜʝʥʪʥʠʭ ʜʦ 

ʦʜʥʦʛʦ ʨʝʙʨʘ. 

ɸʣʛʦʨʠʪʤ ʬʦʨʤʫʚʘʥʥʷ ɿʇʄ ʧʦʜʘʻʪʴʩʷ ʟʛʽʜʥʦ ʨʦʙʽʪ [49, 86]: 

1. ɺʠʟʥʘʯʠʪʠ ʧʝʨʫh ʚʝʨʰʠʥʫ (ʧʨʘʚʫ ʘʙʦ ʣʽʚʫ) ʟʘ ʥʘʧʨʷʤʢʦʤ ʚʽʜʥʦʰʝʥʥʷ, ʧʨʠ 

ʫʤʦʚʽ, ʱʦ ʚʦʥʦ ʥʝ ʢʦʤʫʪʘʪʠʚʥʝ. 

2. ʆʙʨʘʪʠ ʧʨʘʚʫ/ʣʽʚʫ ʚʝʨʰʠʥʫ ʪʘ ʽʥʮʠʜʝʥʪʥʝ ʨʝʙʨʦ. 

3. ʆʙʠʨʘʪʠ ʧʨʘʚʫ/ʣʽʚʫ ʚʝʨʰʠʥʫ ʟ ʽʥʮʠʜʝʥʪʥʠʤ ʨʝʙʨʦʤ, ʷʢʝ ʤʘʻ ʣʽʚʫ/ʧʨʘʚʫ 

ʚʝʨʰʠʥʫ. 

4. ɼʚʦʜʦʣʴʥʠʡ ʛʨʘʬ ʚʠʟʥʘʯʠʪʠ ʷʢ ʚʠʩʣʦʚʣʶʚʘʥʥʷ. 

ʇʽʩʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʦʙʯʠʩʣʠʪʠ ʟʥʘʯʝʥʥʷ ʚʠʩʣʦʚʣʶʚʘʥʥʷ: ʷʢʱʦ ʚʦʥʦ ʽʩʪʠʥʥʝ 

ï ʚʝʨʰʠʥʠ ʚʢʣʶʯʘʶʪʴʩʷ ʜʦ ʤʥʦʞʠʥʠ ʦʙôʻʢʪʽʚ ʽʥʪʝʨʬʝʡʩʫ, ʷʢʱʦ ʭʠʙʥʝ ï ʚʝʨʰʠʥʠ 

ʥʝ ʚʭʦʜʷʪʴ ʜʦ ʮʽʻʾ ʤʥʦʞʠʥʠ.  
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ʗʢ ʙʘʯʠʤʦ, ʜʘʥʠʡ ʘʣʛʦʨʠʪʤ ʟʘʙʝʟʧʝʯʫʻ ʧʦʙʫʜʦʚʫ ʤʥʦʞʠʥʠ ʜʚʦʜʦʣʴʥʠʭ ʛʨʘʬʽʚ, 

ʷʢʽ ʤʘʶʪʴ ʩʧʽʣʴʥʽ ʚʝʨʰʠʥʠ, ʫ ʚʠʛʣʷʜʽ ʟʚ'ʷʟʥʦʛʦ ʛʨʘʬʫ, ʱʦ ʥʝ ʤʘʻ ʮʠʢʣʽʚ. 

2.1.4. ʄʝʪʦʜ ʨʝʢʫʨʩʠʚʥʦʾ ʨʝʜʫʢʮʽʾ 

ʆʧʝʨʘʮʽʦʥʘʣʴʥʽʩʪʴ ʜʦʚʽʣʴʥʦʛʦ ʥʘʨʘʪʠʚʫ [122] ʚʠʜʫ (2.10) ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʨʽʤ 

ʥʘʪʫʨʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʱʝ ʛʽʧʝʨʚʣʘʩʪʠʚʦʩʪʷʤʠ ʨʝʬʣʝʢʩʽʾ ï fR , ʨʝʢʫʨʩʽʾ ï kR ʽ ʨʝʜʫʢʮʽʾ ï 

dR , ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʟʘʤʢʥʫʪʫ ʤʥʦʞʠʥʫ (2.15), ʡ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʚ'ʷʟʥʽʩʪʴ ʪʘ ʜʠʥʘʤʽʯʥʝ 

ʧʝʨʝʫʧʦʨʷʜʢʫʚʘʥʥʷ ʢʦʥʮʝʧʪʽʚ ʪʘ ʾʭ ʢʦʥʪʝʢʩʪʽʚ ʫ ʥʘʨʘʪʠʚʽ [80, 123]. ɿʘʟʥʘʯʝʥʽ 

ʛʽʧʝʨʚʣʘʩʪʠʚʦʩʪʽ ʚʦʣʦʜʽʶʪʴ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʠʤ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʡʥʠʤ ʭʘʨʘʢʪʝʨʦʤ 

[124]: 

 { }3 , ,f k dR R RÁ = , (2.15) 

ʜʝ: ʨʝʬʣʝʢʩʽʷ ï ʟʘʙʝʟʧʝʯʫʻ ʨʝʘʣʽʟʘʮʽʶ ʢʦʥʩʦʣʽʜʦʚʘʥʦʾ ʩʠʩʪʝʤʥʦʾ ʟʚôʷʟʥʦʩʪʽ ʫ 

ʤʘʩʠʚʘʭ Big Data, ʤʽʥʽʤʽʟʘʮʽʶ ʟʤʽʩʪʦʚʥʠʭ ʨʦʟʨʠʚʽʚ ʤʽʞ ʢʦʥʪʝʢʩʪʘʤʠ, ʤʦʥʽʪʦʨʠʥʛ ʱʦʜʦ 

ʩʪʽʡʢʦʩʪʽ ʾʭ ʧʦʚʝʜʽʥʢʠ ʧʽʜ ʯʘʩ ʘʢʪʠʚʘʮʽʾ; ʪʘ ʤʦʜʠʬʽʢʘʮʽʾ ʾʭ ʪʘʢʩʦʥʦʤʽʡ; 

ʨʝʢʫʨʩʽʷ ï ʟʘʙʝʟʧʝʯʫʻ ʢʽʥʮʝʚʫ ʮʠʢʣʽʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʮʝʧʪʽʚ ʦʥʪʦʣʦʛʽʾ, ʷʢʽ 

ʤʦʞʫʪʴ ʚʠʟʥʘʯʘʪʠ ʧʝʚʥʽ ʧʨʦʮʝʩʠ, ʷʚʠʱʘ ʽ ʬʦʨʤʠ ʧʨʠ ʚʠʷʚʣʝʥʥʽ ʤʽʞ ʥʠʤʠ ʧʝʚʥʠʭ 

ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʧʨʠ ʫʤʦʚʽ ʾʭ ʘʢʪʠʚʘʮʽʾ ʚ ʦʧʝʨʘʮʽʦʥʘʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ; 

ʨʝʜʫʢʮʽʷ ï ʨʝʘʣʽʟʫʻ ʜʝʢʦʤʧʦʟʠʮʽʶ ʩʢʣʘʜʥʠʭ ʢʦʥʮʝʧʪʽʚ ʽ ʦʙ'ʻʢʪʽʚ [76]. 

ʂʦʛʥʽʪʠʚʥʽʩʪʴ ʟʘʟʥʘʯʝʥʠʭ ʛʽʧʝʨʚʣʘʩʪʠʚʦʩʪʝʡ ʚʠʨʘʞʘʻʪʴʩʷ ʚ ʤʦʞʣʠʚʦʩʪʽ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʾʭ ʛʽʧʝʨʬʫʥʢʮʽʡ, ʪʘʢʠʭ ʷʢ: ʘʥʘʣʽʟ ̔  ʩʠʥʪʝʟ Big Data, ʾʭ ʩʪʨʫʢʪʫʨʠʟʘʮʽʷ, ʚʠʙʽʨ 

ʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʷʢʽ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ [89, 122, 124, 125], ʚʠʟʥʘʯʘʶʪʴʩʷ ʷʢ ʢʦʛʥʽʪʠʚʥ.̔ 

ʇʦʥʷʪʪʷ çʦʥʪʦʣʦʛʽʷè, çʥʘʨʘʪʠʚè, çʨʝʬʣʝʢʩʽʷè, çʨʝʢʫʨʩʽʷè, çʨʝʜʫʢʮʽʷè ʚʠʟʥʘʯʘʶʪʴ 

ʢʘʪʝʛʦʨʽʶ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʩʪʽ. ʈʦʟʛʣʷʜʘʶʯʠ ʢʦʛʥʽʪʠʚʥʦ-ʢʦʤʫʥʽʢʘʪʠʚʥʠʡ ʧʨʦʮʝʩ 

ʚʟʘʻʤʦʜʽʾ ʟ ʢʦʥʩʦʣʽʜʦʚʘʥʠʤʠ ɯʈ, ʧʽʜ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʽʩʪʶ ʩʠʩʪʝʤʠ ʟʥʘʥʴ ʙʫʜʝʤʦ 

ʨʦʟʫʤʽʪʠ ʫʤʦʚʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʬʣʝʢʩʠʚʥʦ-ʘʢʪʠʚʥʦʾ ʨʝʢʫʨʩʠʚʥʦʾ ʨʝʜʫʢʮʽʾ 3Á  [109]. ɸ 

ʮʝ ʦʟʥʘʯʘʻ, ʱʦ (2.42) ʦʥʪʦʣʦʛʽʶ ʚʠʜʫ (2.2) ʤʦʞʥʘ ʨʦʟʰʠʨʠʪʠ ʤʥʦʞʠʥʦʶ 3Á  ʽ 

ʛʽʧʝʨʬʫʥʢʮʽʻʶ ʾʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ. 
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ʄʝʪʦʜ ʨʝʢʫʨʩʠʚʥʦʾ ʨʝʜʫʢʮʽʾ [109] ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʇʄ ʪʝʢʩʪʽʚ, 

ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʾʭ ʫ ʚʠʛʣʷʜʽ ʦʥʪʦʣʦʛʽʾ. ʇʝʨʝʪʚʦʨʝʥʥʷ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʪʝʢʩʪʫ ʻ 

ʙʘʛʘʪʦʝʪʘʧʥʠʤ ʧʨʦʮʝʩʦʤ, ʷʢʠʡ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʚʠʨʘʟʦʤ: 

 1 2T

SN
T T O O O­ ­ ­ ­  (2.16) 

ʜʝ 
TT  ʇʄ ʪʝʢʩʪ;  

SN
T   ʧʝʨʚʠʥʥʘ ʩʪʨʫʢʪʫʨʘ ʪʝʢʩʪʫ; 

1O  ⱷ ʛʣʦʩʘʨʽʡ; 

2O   ʪʘʢʩʦʥʦʤʽʷ; 

O  ⱷ ʦʥʪʦʣʦʛʽʷ. 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʇʄ ʪʝʢʩʪʫ ʥʘ ʧʝʨʚʠʥʥʫ ʩʪʨʫʢʪʫʨʫ ʪʝʢʩʪʫ, 

T

SN
T T­  ʚʠʢʦʥʫʻʪʴʩʷ ʡʦʛʦ ʣʝʢʩʠʯʥʠʡ ʘʥʘʣʽʟ, ʱʦ ʧʦʪʨʝʙʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʥʘʯʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʣʽʥʛʚʽʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɼʘʥʠʡ ʧʨʦʮʝʩ ʚʠʢʦʥʫʻʪʴʩʷ ʦʢʨʝʤʦʶ ʩʠʩʪʝʤʦʶ 

ï ʣʝʢʩʠʯʥʠʤ ʘʥʘʣʽʟʘʪʦʨʦʤ. ʇʦʜʘʣʴʰʠʡ ʧʨʦʮʝʩ 
SN

T O­  ʧʝʨʝʜʙʘʯʘʻ ʧʦʩʣʽʜʦʚʥʝ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʧʝʨʚʠʥʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʝʢʩʪʫ ʥʘ ʦʥʪʦʣʦʛʽʶ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʝʚʥʦʛʦ ʥʘʙʦʨʫ ʜʠʥʘʤʽʯʥʦ ʟʘʜʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʝʤ ʧʨʘʚʠʣ. 

ʆʪʞʝ, ʜʦ ʚʭʽʜʥʦʛʦ ʇʄ ʪʝʢʩʪʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʦʧʝʨʘʪʦʨ (2.17), 

ʱʦ ʨʝʢʫʨʩʠʚʥʦ ʚʠʢʦʥʫʻ ʧʨʦʮʝʩ ʡʦʛʦ ʨʝʜʫʢʮʽʾ. 

 :
rd SN

F T O­  (2.17) 

ʆʧʝʨʘʪʦʨ ʨʝʜʫʢʮʽʾ ʦʧʠʩʫʻʪʴʩʷ ʚ ʪʝʨʤʽʥʘʭ ɚ-ʪʝʦʨʽʾ ʽ ʷʚʣʷʻ ʩʦʙʦʶ ʢʦʤʙʽʥʘʮʽʶ 

ʯʦʪʠʨʴʦʭ ʦʧʝʨʘʪʦʨʽʚ. ʇʨʠ ʮʴʦʤʫ ʪʨʠ ʟ ʦʧʝʨʘʪʦʨʽʚ ʚʠʢʦʥʫʶʪʴ ʢʨʦʢʠ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʟʘʜʘʥʽ ʚʠʨʘʟʦʤ 1 2

SN
T O O O­ ­ ­ , ʘ ʦʜʠʥ ʚʠʢʦʥʫʻ ʜʦʧʦʤʽʞʥʫ ʬʫʥʢʮʽʶ: 

 *rd x smr ctl
F F F F F= ¯ ¯ ,̄ (2.18) 

ʜʝ *lF  ï ʦʧʝʨʘʪʦʨ ʘʛʨʝʛʘʮʽʾ, ʱʦ ʚʠʢʦʥʫʻ ʜʦʧʦʤʽʞʥʫ ʬʫʥʢʮʽʶ, ʧʝʨʝʪʚʦʨʶʶʯʠ 

ʤʥʦʞʠʥʫ ʣʝʢʩʝʤ ʚ ʤʥʦʞʠʥʫ ʢʦʥʩʪʨʫʢʪʽʚ; 

x
F  ï ʦʧʝʨʘʪʦʨ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʦʥʮʝʧʪʽʚ; 

smr
F  ï ʦʧʝʨʘʪʦʨ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʥʪʦʣʦʛʽʯʥʠʭ ʟʚôʷʟʢʽʚ; 

ct
F  ï ʦʧʝʨʘʪʦʨ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʢʦʥʪʝʢʩʪʽʚ. 
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ʂʦʞʝʥ ʟ ʮʠʭ ʦʧʝʨʘʪʦʨʽʚ ʨʝʘʣʽʟʫʻ ʦʜʠʥ ʢʨʦʢ ʧʝʨʝʪʚʦʨʝʥʥʷ. ʇʦʚʥʠʡ ʡʦʛʦ ʮʠʢʣ 

ʨʝʘʣʽʟʫʻ ʫʪʚʦʨʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʧʝʚʥʠʭ ʢʦʥʪʝʢʩʪʽʚ, ʷʢʽ ʤʽʩʪʪ̫ʴʩʷ ʫ ʚʭʽʜʥʦʤʫ ʪʝʢʩʪʽ, 

ʧʽʩʣʷ ʯʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʝʢʫʨʩʠʚʥʦ ʚʠʢʣʠʢʘʻʪʴʩʷ ʟʥʦʚʫ, ʜʦ ʧʦʚʥʦʛʦ ʚʠʜʽʣʝʥʥ ̫

ʚʩ̔ʻʾ ʽʥʬʦʨʤʘʮʽ.ʾ 

ɺ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʦʧʝʨʘʪʦʨ ʚʠʢʦʥʘʥʥʷ ʧʝʨʝʪʚʦʨʝʥʥʷ F  ʟʘʜʘʻʪʴʩʷ ʙʘʟʦʶ 

ʧʨʘʚʠʣ 
R

G  ʚʠʢʦʥʘʥʥʷ ʜʘʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ. ʇʨʘʚʠʣʦ 
R

g GÍ  ʤʘʻ ʫʥʽʬʽʢʦʚʘʥʫ ʜʣʷ 

ʚʩʽʭ ʝʪʘʧʽʚ ʩʪʨʫʢʪʫʨʫ: 

 , 
ap tr

g f f= g g
 (2.19) 

ʜʝ 
g

ap
f   ʬʫʥʢʮʽʷ ʟʘʩʪʦʩʦʚʥʦʩʪʽ, ʷʢʘ ʚʠʟʥʘʯʘʻ ʫʤʦʚʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘʥʦʛʦ 

ʧʨʘʚʠʣʘ ʜʦ ʧʝʚʥʦʛʦ ʥʘʙʦʨʫ ʚʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ; 

g

tr
f   ʬʫʥʢʮʽʷ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʱʦ ʟʘʜʘʻ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʂʦʞʥʘ ʬʫʥʢʮʽʷ ʟʘʩʪʦʩʦʚʥʦʩʪʽ 
g

ap
f   ʮʝ ʣʷʤʙʜʘ-ʪʝʨʤʽʥ [126] ʬʦʨʤʠ: 

 
1 1( ,... . ( ) & ( )) ,...ap n l r nf l l t l t l x x= l  (2.20) 

ʜʝ il   ʟʤʽʥʥʘ, ʷʢʘ ʧʨʠʡʤʘʻ ʟʥʘʯʝʥʥʷ ʥʘ ʤʥʦʞʠʥʽ ʣʝʢʩʝʤ; 

ix    ʘʨʛʫʤʝʥʪ ʬʫʥʢʮʽʾ, ʱʦ ʚʠʟʥʘʯʘʻ ʟʥʘʯʝʥʥʷ il ; 

lt   ʬʫʥʢʮʽʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʣʝʢʩʝʤʠ; 

rt   ʬʫʥʢʮʽʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʽʜʥʦʰʝʥʥʷ. 

ʌʫʥʢʮʽʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʣʝʢʩʝʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʙʦʨʦʤ ʧʨʝʜʠʢʘʪʽʚ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʣʝʢʩʝʤʠ ʪʘ ʤʘʻ ʚʠʛʣʷʜ (2.21). ʇʨʝʜʠʢʘʪʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʨʽʟʥʠʭ ʘʩʧʝʢʪʽʚ 

ʧʝʚʥʦʾ ʣʝʢʩʝʤʠ ʟ ʚʭʽʜʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. 

ʆʩʥʦʚʥʠʤ ʪʠʧʦʤ ʪʘʢʠʭ ʧʨʝʜʠʢʘʪʽʚ ʻ ʧʨʝʜʠʢʘʪʠ ʧʝʨʝʚʽʨʢʠ ʢʣʶʯʦʚʠʭ ʩʣʽʚ (2.22). 

ɯʥʰʽ ʩʪʘʥʜʘʨʪʥʽ ʪʠʧʠ  ʮʝ ʧʨʝʜʠʢʘʪ, ʱʦ ʧʝʨʝʚʽʨʷʻ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (2.23), ʽ ʥʫʣʴʦʚʠʡ 

ʧʨʝʜʠʢʘʪ (2.24). ʅʫʣʴʦʚʠʡ ʧʨʝʜʠʢʘʪ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ ʦʯʽʢʫʶʪʴʩʷ 

ʥʝʨʝʛʫʣʷʨʥʽ ʣʝʢʩʝʤʠ. ʎʽ ʣʝʢʩʝʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʩʫʪʥʽ ʫ ʩʣʦʚʥʠʢʘʭ ʢʣʶʯʦʚʠʭ ʩʣʽʚ, 

ʪʘ ʽʩʥʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʥʝʧʨʘʚʠʣʴʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʽʜ ʯʘʩ 

ʣʝʢʩʠʯʥʦʛʦ ʘʥʘʣʽʟʫ. ʊʘʢʦʞ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʪʠʧʠ ʧʨʝʜʠʢʘʪʽʚ 

ʫ ʤʝʞʘʭ ʢʦʥʢʨʝʪʥʠʭ ʟʘʚʜʘʥʴ, ʥʘʧʨʠʢʣʘʜ, ʧʨʝʜʠʢʘʪʠ ʨʝʛʫʣʷʨʥʠʭ ʚʠʨʘʟʽʚ. 
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 1 1 1 2 2( ... ) ( ) & ( ) &... ( )l n n nt l l c l c l c l= , (2.21) 

ʜʝ ic   ʧʨʝʜʠʢʘʪʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʣʝʢʩʝʤʠ. 

 
1,

( )
0,

T

c

T

c

l L
c l

l L

ë Íî
=ì

Îîí

, (2.22) 

ʜʝ Tl   ʪʝʢʩʪʦʚʝ ʧʦʜʘʥʥʷ ʣʝʢʩʝʤʠ l ; 

cL  ʩʣʦʚʥʠʢ ʢʣʶʯʦʚʠʭ ʩʣʽʚ, ʧʝʨʝʚʽʨʝʥʠʡ ʧʨʝʜʠʢʘʪʦʤ c . 

 
1,

( )
0,

c l

c l

p P
c l

p P

Íë
=ì

Îí
, (2.23) 

ʜʝ lP   ʩʫʢʫʧʥʽʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʝʢʩʝʤʠ l ; 

cp   ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʧʝʨʝʚʽʨʝʥʘ ʧʨʝʜʠʢʘʪʦʤ c . 

 ( ) 1c l =  (2.24) 

ʌʫʥʢʮʽʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʽʜʥʦʰʝʥʴ ʤʘʻ ʚʠʛʣʷʜ (2.25) ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʙʦʨʦʤ 

ʧʨʝʜʠʢʘʪʽʚ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʽʜʥʦʰʝʥʴ. ʇʨʝʜʠʢʘʪʠ ʤʘʶʪʴ ʬʦʨʤʫ (2.26) ̔  ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʪʠʧʦʤ ʟʚôʷʟʢʫ, ʷʢʠʡ ʧʦʚʠʥʝʥ ʽʩʥʫʚʘʪʠ ʤʽʞ ʧʝʚʥʠʤʠ ʣʝʢʩʝʤʘʤʠ ʫ ʚʭʽʜʥʽʡ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ. ɿʘʛʘʣʦʤ, ʥʝ ʚʩʽ ʣʝʢʩʝʤʠ ʧʦʚ'ʷʟʘʥʽ ʟ ʚʽʜʥʦʰʝʥʥʷʤʠ, ʪʦʤʫ ʙʽʣʴʰʽʩʪʴ 

ʧʨʝʜʠʢʘʪʽʚ ʻ ʥʫʣʴʦʚʠʤʠ ʧʨʝʜʠʢʘʪʘʤʠ (2.27). 

 
1

1, , [1.. ], , ( , )
( ... )

0, , [1.. ], , ( , )

ij i j

r n

ij i j

i j n i j r l l
t l l

i j n i j r l l

" Í ¸ëî
=ì

$ Í ¸ ×îí

, (2.25) 

ʜʝ ( , )ij i jr l l   ʧʨʝʜʠʢʘʪʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʽʜʥʦʰʝʥʴ. 

 
1 2

1 2

1 2

1, , ,
( , )

0, , ,

r sn

r sn

l l k R
r l l

l l k R

ë Íî
=ì

Îîí

, (2.26) 

ʜʝ rk   ʪʠʧ ʚʽʜʥʦʰʝʥʥʷ, ʷʢʠʡ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʧʨʝʜʠʢʘʪʦʤ 

 1 2( , ) 1r l l =  (2.27) 
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2.1.5. ʆʥʪʦʣʦʛʽʯʥʠʡ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʜʦʢʫʤʝʥʪ 

ʆʪʨʠʤʘʥʥʷ ʩʪʨʫʢʪʫʨʠʟʦʚʘʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʪʝʢʩʪʫ ʫ ʚʠʛʣʷʜʽ ʦʥʪʦʣʦʛʽʾ ʜʘʻ 

ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʝʢʩʧʝʨʪʘʤ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦ ʾʦʙʨʦʙʢʠ ʥʘʷʚʥʦʾ ʚ ʮʴʦʤʫ ʪʝʢʩʪʽ 

ʽʥʬʦʨʤʘʮʽʾ. ʇʨʦʪʝ, ʜʘʥʘ ʬʦʨʤʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʪʝʢʩʪʫ ʯʘʩʪʦ ʚʠʷʚʣʷʻʪʴʩʷ ʥʝ ʟʨʫʯʥʦʶ 

ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʘ. ʆʥʪʦʣʦʛʽʯʥʠʡ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʜʦʢʫʤʝʥʪ  ʻ ʨʽʟʥʦʚʠʜʦʤ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʦʥʪʦʣʦʛʽʾ ʷʢ ʜʞʝʨʝʣʦ ʽʥʬʦʨʤʘʮʽʾ ʷʢ ʜʣʷ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʢʽʥʮʝʚʦʤʫ ʢʦʨʠʩʪʫʚʘʯʝʚʽ, ʪʘʢ ʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʦʩʪʫʧʥʠʭ ʧʦʩʣʫʛ. 

ʅʘʡʧʨʦʩʪʽʰʠʡ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʦʥʪʦʣʦʛʽʯʥʠʡ ʜʦʢʫʤʝʥʪ ʤʘʻ ʬʦʨʤʫ (2.28). ʆʩʥʦʚʥʠʤ 

ʝʣʝʤʝʥʪʦʤ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʻ ʥʘʪʫʨʘʣʴʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ 

ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʜʦʩʪʫʧ ʜʦ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʦʥʪʦʣʦʛʽʾ [80]. 

 ,O SN  (2.28) 

ʅʘʪʫʨʘʣʴʥʫ ʩʠʩʪʝʤʫ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʷʢ ʬʫʥʢʮʽʶ (2.29)  

 
1( ... )ny f x x= , (2.29) 

ʜʝ ix   ʜʽʾ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʝʤ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʟ ʽʥʬʦʨʤʘʮʽʻʶ;  

y   ʨʝʟʫʣʴʪʘʪ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʫ ʚʠʛʣʷʜʽ ʪʝʢʩʪʦʚʦʾ ʪʘ ʛʨʘʬʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ;  

f   ʮʽʣʴʦʚʘ ʬʫʥʢʮʽʷ ʩʠʩʪʝʤʠ, ʷʢʫ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ (2.30). 

 1 1 1

1 1
( ... ) ( (... ( , )..., ), )

n n n

n
f x x D Q Q X x x x

-

-
= , (2.30) 

ʜʝ X   ʩʫʢʫʧʥʽʩʪʴ ʦʙ'ʻʢʪʽʚ ʧʦʯʘʪʢʦʚʦʾ ʦʥʪʦʣʦʛʽʾ O ;  

iQ   ʬʫʥʢʮʽʾ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ;  

D  ʬʫʥʢʮʽʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ. 

ʇʨʠʢʣʘʜʠ ʬʫʥʢʮʽʡ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʚʢʣʶʯʘʶʪʴ ʬʫʥʢʮʽʾ ʽʻʨʘʨʭʽʯʥʦʾ (2.31) 

ʪʘ ʘʪʨʠʙʫʪʠʚʥʦʾ (2.32) ʬʽʣʴʪʨʘʮʽʾ [109]. 

 * *( , ) { | }hQ X x x X xRx= Í , (2.31) 

ʜʝ X   ʩʫʢʫʧʥʽʩʪʴ ʦʙ'ʻʢʪʽʚ ʦʥʪʦʣʦʛʽʾ ʘʙʦ ʧʝʚʥʘ ʾʭ ʧʽʜʤʥʦʞʠʥʘ;  

*x   ʦʙ'ʻʢʪ, ʱʦ ʬʽʣʴʪʨʫʻʪʴʩʷ;  

R  ʢʦʥʢʨʝʪʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʦʙ'ʻʢʪʘʤʠ. 
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 ( , ) { | )}a xQ X A x X A A A= Í = , (2.32) 

ʜʝ A  ʘʪʨʠʙʫʪʠ, ʱʦ ʬʽʣʴʪʨʫʶʪʴʩʷ;  

xA   ʘʪʨʠʙʫʪʠ ʦʙôʻʢʪʘ x . 

ʎʽ ʬʫʥʢʮʽʾ ʜʦʟʚʦʣʷʶʪʴ ʚʠʨʽʰʠʪʠ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʧʨʦʙʣʝʤ ʧʨʠ ʚʽʜʦʙʨʘʞʝʥʥʽ 

ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʚʢʣʶʯʘʶʯʠ ʽʥʬʦʨʤʘʮʽʶ, ʦʪʨʠʤʘʥʫ ʟ ʧʨʦʩʪʦʨʦʚʦ 

ʨʦʟʧʦʜʽʣʝʥʠʭ ʜʞʝʨʝʣ, ʷʢʽ ʤʦʞʫʪʴ ʤʘʪʠ ʨʽʟʥʠʡ ʬʦʨʤʘʪ ʪʘ ʩʪʨʫʢʪʫʨʫ.  

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʝʢʩʧʝʨʪʽʚ ʟ ʽʥʬʦʨʤʘʮʽʻʶ, 

ʧʦʜʘʥʦʶ ʫ ʬʦʨʤʽ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʘ, ʬʫʥʢʮʽʾ ʦʙʨʦʙʢʠ ʪʘ ʚʽʜʦʙʨʘʞʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ, ʜʦʩʪʫʧʥʦʾ ʚ ʨʘʤʢʘʭ ʚʽʜʧʦʚʽʜʥʦʾ ʥʘʪʫʨʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʧʦʚʠʥʥʽ 

ʚʨʘʭʦʚʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʙʣʝʤʠ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ. ɹʽʣʴʰʝ ʪʦʛʦ, ʫ ʙʽʣʴʰ 

ʩʢʣʘʜʥʠʭ ʧʨʝʜʤʝʪʥʠʭ ʛʘʣʫʟʷʭ ʤʦʞʫʪʴ ʽʩʥʫʚʘʪʠ ʨʽʟʥʽ ʪʠʧʠ ʜʘʥʠʭ, ʷʢʽ ʢʘʨʜʠʥʘʣʴʥʦ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʩʪʨʫʢʪʫʨʦʶ ʪʘ ʚʠʤʘʛʘʶʪʴ ʦʩʦʙʣʠʚʠʭ ʧʽʜʭʦʜʽʚ. 

ʎʝʡ ʧʨʦʮʝʩ ʚʠʤʘʛʘʻ ʥʘʷʚʥʦʩʪʽ ʝʬʝʢʪʠʚʥʠʭ ʟʘʩʦʙʽʚ ʥʘʣʘʰʪʫʚʘʥʥʷ ʥʘʪʫʨʘʣʴʥʠʭ 

ʩʠʩʪʝʤ, ʷʢʽ ʜʦʟʚʦʣʷʪʴ ʟʤʽʥʶʚʘʪʠ ʾʭ ʩʢʣʘʜ ʽ ʩʪʨʫʢʪʫʨʫ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʯʘʩʦʤ. ʊʘʢʽ 

ʟʤʽʥʠ ʤʦʞʫʪʴ ʧʝʨʝʜʙʘʯʘʪʠ: 

Å ɼʦʜʘʚʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʬʫʥʢʮʽʡ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ; 

Å ɼʦʜʘʚʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʬʫʥʢʮʽʡ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ; 

Å ɼʦʜʘʚʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʬʫʥʢʮʽʡ ʧʦʧʝʨʝʜʥʴʦʾ ʦʙʨʦʙʢʠ ʜʘʥʠʭ; 

ʉʧʝʮʽʘʣʽʟʦʚʘʥʽ ʦʥʪʦʣʦʛʽʾ (ʢʝʨʫʶʯʽ ʦʥʪʦʣʦʛʽʾ) ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʷʢ 

ʤʝʭʘʥʽʟʤ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʬʽʛʫʨʘʮʽʾ ʥʘʪʫʨʘʣʴʥʦʾ ʩʠʩʪʝʤʠ. 

2.2. ʂʦʥʮʝʧʪʫʘʣʴʥʘ ʦʥʪʦʣʦʛʦ-ʢʝʨʦʚʘʥʘ ʤʦʜʝʣʴ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ɯʈ 

ʂʦʥʮʝʧʪʫʘʣʴʥʘ ʦʥʪʦʣʦʛʦ-ʢʝʨʦʚʘʥʘ ʤʦʜʝʣʴ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ɯʈ ʻ ʦʧʠʩʦʤ ʪʝʭʥʦʣʦʛʽʾ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʦʙʨʦʙʢʠ ʨʽʟʥʦʩʪʠʣʴʦʚʠʭ 

ʜʦʢʫʤʝʥʪʽʚ ʛʣʦʙʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʾʭ ʫ ʬʦʨʤʽ, ʧʨʠʜʘʪʥʽʡ ʜʣʷ 

ʧʦʜʘʣʴʰʦʛʦ ʾʭ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚ ʘʢʪʠʚʥʠʡ ʬʦʨʤʘʪ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʙʘʟ ʟʥʘʥʴ. 

ʇʨʘʢʪʠʯʥʘ ʨʝʘʣʽʟʘʮʽʷ ʪʘʢʦʾ ʪʝʭʥʦʣʦʛʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ WEB-ʦʨʽʻʥʪʦʚʘʥʠʭ 

ʩʝʨʚʽʩʽʚ ʂʦʛʥʽʪʠʚʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ (ʂɯʊ) çʇʦʣʽʝʜʨè. 
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ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘʩʪʫʧʥʦʶ ʩʪʨʫʢʪʫʨʦʶ [10]: 

 , ,Idn Cls ConsM M M M= , (2.33) 

ʜʝ IdnM  ï ʤʦʜʝʣʴ ʦʥʪʦʣʦʛʦ-ʢʝʨʦʚʘʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ̔ ʜʝʥʪʠʬʽʢʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ; 

ClsM ï ʤʦʜʝʣʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʨʠʨʦʜʥʦʤʦʚʥʦʛʦ ʪʝʢʩʪʫ ʟʘ ʩʪʠʣʝʤ; 

ConsM ï ʤʦʜʝʣʴ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʢʦʥʩʦʣʽʜʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ. 

2.2.1. ʄʦʜʝʣʴ ʦʥʪʦʣʦʛʦ-ʢʝʨʦʚʘʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ 

ɼʣʷ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʤʝʪʦʜ ʨʝʢʫʨʩʠʚʥʦʾ 

ʨʝʜʫʢʮʽʾ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʩʪʚʦʨʝʥʥʷ ʧʨʘʚʠʣ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʘʜʘʥʥʷ 

ʰʘʙʣʦʥʽʚ ʽʜʝʥʪʠʬʽʢʘʮʽʾ, ʩʘʤʝ ʚ ʧʨʝʜʠʢʘʪʠʚʥʽʡ ʬʦʨʤʽ ʻ ʩʫʪʪʻʚʠʤ ʥʝʜʦʣʽʢʦʤ ʜʣʷ 

ʥʝʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʙʘʟʠ ʧʨʘʚʠʣ 

ʤʦʞʥʘ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ, ʧʦʙʫʜʫʚʘʚʰʠ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʷʢʝ ʧʨʠʚʦʜʠʣʦ ʙ ʜʦ 

ʧʨʝʜʠʢʘʪʠʚʥʦʾ ʬʦʨʤʠ ʦʥʪʦʣʦʛʽʯʥʦ ʟʘʜʘʥʽ ʦʧʠʩʠ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ 

ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ. ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ ʧʨʦ ʧʨʦʮʝʩ ʦʥʪʦʣʦʛʦ-ʢʝʨʦʚʘʥʦʾ 

ʨʝʢʫʨʩʠʚʥʦʾ ʨʝʜʫʢʮʽʾ. 

ʆʥʪʦʣʦʛʽʷ, ʱʦ ʟʘʜʘʚʘʪʠʤʝ ʪʘʢʠʡ ʦʧʠʩ, ʧʦʚʠʥʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʚʥʦ ʦʧʠʩʫʚʘʪʠ 

ʇɻ, ʪʦʙʪʦ ʙʫʪʠ ʘʢʪʠʚʥʦʶ ʦʥʪʦʣʦʛʽʻʶ ʚʠʜʫ (2.1). ʆʜʥʘʢ ʢʦʨʠʩʪʫʚʘʯʘʤ ʟʨʫʯʥʦ 

ʨʝʜʘʛʫʚʘʪʠ ʩʪʘʥʜʘʨʪʥʽ ʦʥʪʦʣʦʛʽʾ ʚʠʜʫ (2.34). ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʧʨʘʚʠʣ ʩʣʽʜ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʤʥʦʞʠʥʫ ʘʪʨʠʙʫʪʽʚ 

ʩʪʘʥʜʘʨʪʥʦʾ ʦʥʪʦʣʦʛʽʾ ʷʢ ʝʣʝʤʝʥʪʠ ʘʢʪʠʚʥʦʾ ʦʥʪʦʣʦʛʽʾ  (2.1) [83]. 

 , , ( ), ( ), ( ), ( )St sO X R F A A A D A R A¡ ¡ ¡ ¡=  (2.34) 

ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʧʦʙʫʜʫʚʘʪʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʘʪʨʠʙʫʪʽʚ: 

 Ot
G

S StO O½½­  (2.35) 

ʆʩʦʙʣʠʚʦʩʪʽ ʜʘʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ: 

¶ ʂʽʥʮʝʚʽ ʤʥʦʞʠʥʠ ʬʫʥʢʮʽʡ ʽʥʪʝʨʧʨʝʪʘʮʽʾ F  ʽ ʜʦʜʘʪʢʦʚʠʭ ʦʙʤʝʞʝʥʴ sR  

ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʧʨʦʮʝʜʫʨʠ; 
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¶ ʄʥʦʞʠʥʘ ʜʦʜʘʪʢʦʚʠʭ ʚʠʟʥʘʯʝʥʴ ʧʦʥʷʪʴ D  ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʟ 

ʜʦʧʦʤʦʛʦʶ ʧʝʚʥʠʭ ʘʪʨʠʙʫʪʽʚ ʙʝʟ ʜʦʜʘʪʢʦʚʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ; 

¶ ʉʢʽʥʯʝʥʥʘ ʤʥʦʞʠʥʘ ʘʢʩʽʦʤ A ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʟʘʜʘʯʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʪʦʤʫ ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ A=Å. 

ɸʢʪʠʚʥʘ ʦʥʪʦʣʦʛʽʷ ʚʠʜʫ (2.1) ʤʦʞʝ ʙʫʪʠ ʧʝʨʝʪʚʦʨʝʥʘ ʚ ʥʘʙʽʨ ʧʨʘʚʠʣ ʜʣʷ 

ʨʝʢʫʨʩʠʚʥʦʛʦ ʨʝʜʫʢʪʦʨʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ: 

 ( ) rdG g
s apR A f¡½½½­  (2.36) 

 ( ) rdG g
trF A f¡½½½­ , (2.37) 

ʜʝ rdG  ï ʧʝʨʝʪʚʦʨʝʥʥʷ ʬʦʨʤʫʚʘʥʥʷ ʨʝʜʫʢʪʠʚʥʠʭ ʧʨʘʚʠʣ. 

ʉʢʣʘʜʦʚʘ ʬʦʨʤʫʚʘʥʥʷ ʬʫʥʢʮʽʾ ʟʘʩʪʦʩʦʚʥʦʩʪʽ (2.36) ʻ ʜʦʩʪʘʪʥʴʦ ʧʨʦʩʪʦʶ ʽ 

ʟʚʦʜʠʪʴʩʷ ʜʦ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʚʽʜʧʦʚʽʜʥʠʭ ʘʪʨʠʙʫʪʽʚ ʷʢ ʧʨʝʜʠʢʘʪʠʚʥʠʭ ʚʠʨʘʟʽʚ, ʧʽʩʣʷ 

ʯʦʛʦ ʤʝʪʦʜ ʨʝʢʫʨʩʠʚʥʦʾ ʨʝʜʫʢʮʽʾ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʙʝʟ ʟʤʽʥ. ʉʢʣʘʜʦʚʘ 

ʬʦʨʤʫʚʘʥʥʷ ʬʫʥʢʮʽʾ ʧʝʨʝʪʚʦʨʝʥʥʷ (2.37) ʧʦʪʨʝʙʫʻ ʤʦʜʠʬʽʢʘʮʽʾ ʩʘʤʦʛʦ ʤʝʪʦʜʫ ʜʣʷ 

ʪʦʛʦ, ʱʦʙ ʜʠʥʘʤʽʯʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʟʘʜʘʥʽ ʦʥʪʦʣʦʛʽʻʶ ʬʦʨʤʘʪʠ ʨʝʟʫʣʴʪʘʪʫ. 

ɺ ʧʝʨʰʫ ʯʝʨʛʫ, ʬʫʥʢʮʽʷ ʧʝʨʝʪʚʦʨʝʥʥʷ g

trf ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʦʙ'ʻʢʪʽʚ 

ʪʘ ʚʽʜʥʦʰʝʥʴ ʫ ʨʝʟʫʣʴʪʫʶʯʽʡ ʦʥʪʦʣʦʛʽʾ (2.1). ʆʜʥʘʢ ʚ ʟʘʜʘʯʽ ʦʙʨʦʙʢʠ ʪʝʢʩʪʽʚ ʨʽʟʥʠʭ 

ʩʪʠʣʽʚ ʜʦʜʘʪʢʦʚʦ ʧʦʪʨʽʙʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʜʦʢʫʤʝʥʪʽʚ. ɼʣʷ ʢʦʨʝʢʪʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʥʝʦʙʭʽʜʥʦ ʢʨʽʤ ʚʣʘʩʥʝ ʥʘʟʚ ʦʙ`ʻʢʪʽʚ, ʚʠʜʽʣʷʪʠ ʽ ʾʭ ʢʦʥʪʝʢʩʪʠ. ɼʣʷ ʢʦʞʥʦʛʦ ʽʟ 

ʢʦʤʧʦʥʝʥʪʽʚ ʦʧʝʨʘʪʦʨʘ ʨʝʜʫʢʮʽʾ (2.18) ʬʫʥʢʮʽʾ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʫ 

ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʘʚʠʣʘʭ, ʤʘʪʠʤʫʪʴ ʧʝʚʥʫ ʩʪʨʫʢʪʫʨʫ. ʆʜʥʘʢ ʫʩʽ ʚʦʥʠ ʟʘʩʥʦʚʘʥʽ ʥʘ 

ʬʫʥʢʮʽʾ ʩʪʚʦʨʝʥʥʷ ʽʤʝʥ (2.38), ʷʢʘ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʚʠʢʦʨʠʩʪʦʚʫʻ ʬʫʥʢʮʽʾ 

ʬʦʨʤʘʪʫʚʘʥʥʷ ʪʝʢʩʪʦʚʠʭ ʧʦʜʘʥʴ ʦʢʨʝʤʠʭ ʣʝʢʩʝʤ. ʌʫʥʢʮʽʾ ʬʦʨʤʘʪʫʚʘʥʥʷ ʤʦʞʫʪʴ 

ʙʫʪʠ ʜʫʞʝ ʨʽʟʥʠʤʠ ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʢʦʥʫʚʘʥʦʛʦ ʟʘʚʜʘʥʥʷ. 

 1

1..

( ,... ) ( )N T

n i i

i n

N l l f l
=

=ä , (2.38) 

ʜʝ Nif   ʬʫʥʢʮʽʷ ʬʦʨʤʘʪʫʚʘʥʥʷ ʪʝʢʩʪʫ; 

T

il   ʧʦʜʘʥʥʷ ʪʝʢʩʪʫ ʣʝʢʩʝʤʠ il . 
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ʆʩʥʦʚʥʠʤʠ ʦʧʝʨʘʮʽʷʤʠ, ʷʢʽ ʤʦʞʥʘ ʚʠʢʦʥʫʚʘʪʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʬʦʨʤʘʪʫʚʘʥʥʷ, ʻ: 

Å ʅʫʣʴʦʚʘ ʦʧʝʨʘʮʽʷ, ʪʦʙʪʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʢʩʪʦʚʦʛʦ ʧʦʜʘʥʥʷ ʙʝʟ ʟʤʽʥ; 

Å ʇʨʦʧʫʩʢ ʤʘʨʢʝʨʘ, ʪʦʙʪʦ ʥʝ ʚʢʣʶʯʘʶʯʠ ʡʦʛʦ ʪʝʢʩʪʦʚʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʚ 

ʦʩʪʘʪʦʯʥʫ ʥʘʟʚʫ; 

Å ʅʦʨʤʘʣʽʟʘʮʽʷ ʣʝʢʩʝʤʠ, ʪʦʙʪʦ ʩʢʦʨʦʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʣʦʚʘ ʚ ʥʘʟʠʚʥʦʤʫ 

ʚʽʜʤʽʥʢʫ ʦʜʥʠʥʠ (ʜʣʷ ʣʝʢʩʝʤ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʣʦʚʘ); 

Å ʅʦʨʤʘʣʽʟʘʮʽʷ ʬʦʨʤʘʪʫ ʯʠʩʝʣ (ʜʣʷ ʣʝʢʩʝʤ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʯʠʩʣʘ); 

Å ʅʦʨʤʘʣʽʟʘʮʽʷ ʛʝʦʧʨʦʩʪʦʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ  ʬʦʨʤʘʪʫʚʘʥʥʷ ʨʽʟʥʠʭ ʪʠʧʽʚ 

ʢʦʦʨʜʠʥʘʪ, ʧʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ  ʟ ʧʝʨʝʪʚʦʨʝʥʥʷʤ ʤʽʞ ʩʠʩʪʝʤʘʤʠ ʢʦʦʨʜʠʥʘʪ; 

Å ʅʦʨʤʘʣʽʟʘʮʽʷ ʜʘʪ  ʘʥʘʣʽʟ ʪʝʢʩʪʦʚʠʭ ʧʦʜʘʥʴ ʜʘʪ ʪʘ ʧʨʠʚʝʜʝʥʥʷ ʾʭ ʜʦ ʻʜʠʥʦʛʦ 

ʬʦʨʤʘʪʫ. 

ʌʫʥʢʮʽʾ ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʣʷ ʨʽʟʥʠʭ ʩʪʘʜʽʡ ʨʝʢʫʨʩʠʚʥʦʾ ʨʝʜʫʢʮʽʾ ʤʘʶʪʴ ʪʘʢʫ 

ʩʪʨʫʢʪʫʨʫ: 

ʌʫʥʢʮʽʷ ʩʪʚʦʨʝʥʥʷ ʦʙ'ʻʢʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʧʨʘʚʠʣʘʭ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ 

ʦʧʝʨʘʪʦʨ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʦʙ'ʻʢʪʘ xF  ʽ ʤʘʻ ʚʠʛʣʷʜ (2.39) 

 1 1( ,... ) ( ( ,... ))g

tr n nf l l X N l l= , (2.39) 

ʜʝ X   ʦʧʝʨʘʮʽʷ ʩʪʚʦʨʝʥʥʷ ʦʙôʻʢʪʘ ʟ ʟʘʜʘʥʦʶ ʥʘʟʚʦʶ. 

ʌʫʥʢʮʽʷ ʩʪʚʦʨʝʥʥʷ ʟʚ'ʷʟʢʽʚ ʻ ʙʽʣʴʰ ʩʢʣʘʜʥʦʶ (2.40). ʎʽ ʬʫʥʢʮʽʾ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʧʨʘʚʠʣʘʭ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʦʧʝʨʘʪʦʨ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʽʜʥʦʰʝʥʴ. 

ɿʘʚʜʘʥʥʷ ʮʽʻʾ ʬʫʥʢʮʽʾ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʜʚʦʭ ʦʙôʻʢʪʽʚ ʪʘ ʩʪʚʦʨʝʥʥʽ ʟʚôʷʟʢʫ ʤʽʞ 

ʥʠʤʠ. 

 
1 1 1

( ,... ) ( ( ( ,... )), ( ( ,... )))
g

tr n m m n
f l l R X N l l X N l l

+
= , (2.40) 

ʜʝ X   ʦʧʝʨʘʮʽʷ ʩʪʚʦʨʝʥʥʷ (ʘʙʦ ʚʠʜʽʣʝʥʥʷ) ʦʙ'ʻʢʪʘ ʟ ʟʘʜʘʥʦʶ ʥʘʟʚʦʶ;  

R  ʦʧʝʨʘʮʽʷ ʩʪʚʦʨʝʥʥʷ ʟʚ'ʷʟʢʫ ʤʽʞ ʜʚʦʤʘ ʟʘʜʘʥʠʤʠ ʦʙ'ʻʢʪʘʤʠ; 

m  ʽʥʜʝʢʩ, ʷʢʠʡ ʚʢʘʟʫʻ ʤʝʞʫ ʤʽʞ ʽʤʝʥʘʤʠ ʦʙ'ʻʢʪʽʚ ʫ ʚʭʽʜʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʣʝʢʩʝʤʠ. 

ʌʫʥʢʮʽʷ ʩʪʚʦʨʝʥʥʷ ʘʪʨʠʙʫʪʽʚ ʤʘʻ ʚʠʛʣʷʜ (2.41). ʎʝʡ ʪʠʧ ʬʫʥʢʮʽʾ ʯʘʩʪʦ ʚʠʤʘʛʘʻ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʨʦʮʝʜʫʨ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʙôʻʢʪʘ, ʜʦ ʷʢʦʛʦ ʥʘʣʝʞʠʪʴ ʘʪʨʠʙʫʪ. ʋ 
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ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʮʝ ʚʠʤʘʛʘʻ ʧʝʚʥʦʛʦ ʟʙʝʨʝʞʝʥʥʷ ʩʪʘʥʫ ʦʙʨʦʙʢʠ ʪʝʢʩʪʫ 

(ʥʘʧʨʠʢʣʘʜ, ʟʘʧʘʤ'ʷʪʦʚʫʚʘʥʥʷ ʦʩʪʘʥʥʴʦʛʦ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦʛʦ ʦʙ'ʻʢʪʘ). 

 
1 1

( ,... ) ( ( ,... ), ( ,... ))
g

tr n m m n
f l l A N l l N l l= , (2.41) 

ʜʝ A  ʦʧʝʨʘʮʽʷ ʩʪʚʦʨʝʥʥʷ ʘʪʨʠʙʫʪʘ ʟʘ ʡʦʛʦ ʽʤ'ʷʤ ʪʘ ʟʥʘʯʝʥʥʷʤ;  

m  ʽʥʜʝʢʩ, ʱʦ ʚʢʘʟʫʻ ʤʝʞʫ ʤʽʞ ʽʤʝʥʝʤ ʪʘ ʟʥʘʯʝʥʥʷʤ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʨʦʙʦʪʠ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʪʘʢʠʤ ʯʠʥʦʤ ʤʝʪʦʜʫ ʨʝʢʫʨʩʠʚʥʦʾ 

ʨʝʜʫʢʮʽʾ, ʙʫʜʝ ʪʘʢ ʟʚʘʥʘ ʚʠʢʦʣʦʪʘ ʦʥʪʦʣʦʛʽʷ, ʱʦ ʤʘʪʠʤʝ ʚʠʜ (2.42). 

 (), ,nrO X R K X= , (2.42) 

ʜʝ ( )K X  ï ʢʦʥʪʝʢʩʪʠ ʦʙôʻʢʪʽʚ X, ʱʦ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʦʩʦʙʣʠʚʠʡ ʚʠʧʘʜʦʢ 

ʘʪʨʠʙʫʪʽʚ A¡. 

2.2.2. ʄʦʜʝʣʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʧʨʠʨʦʜʥʦʤʦʚʥʦʛʦ ʪʝʢʩʪʫ ʟʘ ʩʪʠʣʝʤ 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʝʢʩʪʽʚ ʟʘ ʩʪʠʣʷʤʠ ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʤʝʭʘʥʽʟʤ ɿʇʄ [127]. ɼʘʥʠʡ ʩʧʦʩʽʙ ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʫʚʘʥʥʷ 

ʧʦʥʷʪʴ, ʽʻʨʘʨʭʽʯʥʝ ʫʧʦʨʷʜʢʫʚʘʥʥʷ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʶ ʚʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʦʩʥʦʚʽ 

ʚʠʷʚʣʝʥʥʷ ʽʩʥʫʚʘʥʥʷ ʦʙ'ʻʜʥʫʶʯʦʾ ʚʣʘʩʪʠʚʦʩʪʽ, ʷʢʘ ʻ ʟʘʛʘʣʴʥʦʶ ʜʣʷ ʜʚʦʭ ʧʦʥʷʪʴ. 

ɼʣʷ ʟʜʽʡʩʥʝʥʥʷ ʢʣʘʩʠʬʽʢʘʮʽʾ ʥʝʦʙʭʽʜʥʠʡ ʚʣʘʩʥʝ ʦʧʠʩ ʩʪʠʣʽʚ ï ʫ ʚʠʛʣʷʜʽ 

ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʨʝʻʩʪʨʫ (ʨʠʩ. 2.3). ɼʣʷ ʧʦʙʫʜʦʚʠ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʨʝʻʩʪʨʫ ʩʪʠʣʽʚ 

ʝʢʩʧʝʨʪʥʠʤ ʯʠʥʦʤ ʙʫʚ ʦʙʨʦʙʣʝʥʠʡ ʤʘʩʠʚ ʥʘʫʢʦʚʠʭ, ʥʘʚʯʘʣʴʥʠʭ, ʟʘʢʦʥʦʜʘʚʯʠʭ, 

ʚʽʜʦʤʯʠʭ, ʧʫʙʣʽʮʠʩʪʠʯʥʠʭ ʽ, ʯʘʩʪʢʦʚʦ, ʭʫʜʦʞʥʽʭ ʜʦʢʫʤʝʥʪʽʚ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʘ 

ʧʦʙʫʜʦʚʘʥʘ ʪʘʢʩʦʥʦʤʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʪʠʣʽʚ ʤʦʚʠ, ʘ ʪʘʢʦʞ 

ʚʠʟʥʘʯʝʥʽ ʘʪʨʠʙʫʪʠ ʦʙ'ʻʢʪʽʚ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʦʩʥʦʚʥʠʭ ʩʪʠʣʽʚ. 

ʊʘʢʠʡ ʨʝʻʩʪʨ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʷʢ ʘʢʪʠʚʥʘ ʦʥʪʦʣʦʛʽʷ ʟʘ ʩʭʝʤʦʶ (2.1), 

ʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʚ ʷʢʦʩʪʽ ʙʘʟʠ ʧʨʘʚʠʣ ʜʣʷ ʤʝʪʦʜʫ ʦʥʪʦʣʦʛʦ-

ʢʝʨʦʚʘʥʦʾ ʨʝʢʫʨʩʠʚʥʦʾ ʨʝʜʫʢʮʽʾ. 
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ʈʠʩʫʥʦʢ 2.3  ʆʥʪʦʣʦʛʽʯʥʠʡ ʨʝʻʩʪʨ ʩʪʠʣʽʚ 

ʆʙôʻʢʪʘʤʠ ʜʘʥʦʛʦ ʢʣʘʩʠʬʽʢʘʪʦʨʘ ʻ ʪʠʧʦʚʽ ʚʠʜʠ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʩʪʠʣʶ. ʆʙôʻʢʪʠ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʤʘʶʪʴ ʘʪʨʠʙʫʪʠ, ʷʢʽ ʽ ʦʧʠʩʫʶʪʴ 

ʦʩʦʙʣʠʚʦʩʪʽ ʦʬʦʨʤʣʝʥʥʷ ʪʝʢʩʪʫ ʢʦʥʢʨʝʪʥʠʭ ʜʦʢʫʤʝʥʪʽʚ.  

ɼʦʜʘʪʢʦʚʽ ʧʨʘʚʠʣʘ ʬʦʨʤʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʦʙôʻʢʪʽʚ ʨʦʟʨʦʙʣʝʥʦʾ ʦʥʪʦʣʦʛʽʾ ʟ 

ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʽʥʪʝʨʧʨʝʪʘʮʽʾ (2.43). 

 
g:

i ap
G x f­ , (2.43) 

ʜʝ x XÍ ï ʦʙôʻʢʪ, ʱʦ ʥʘʣʝʞʠʪʴ ʚʽʜʧʦʚʽʜʥʽʡ ʦʥʪʦʣʦʛʽʾ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʷʻ 

ʢʣʘʩʠʬʽʢʘʪʦʨ.  

ʌʫʥʢʮʽʷ ʟʘʩʪʦʩʦʚʥʦʩʪʽ, ʩʬʦʨʤʦʚʘʥʘ ʥʘ ʦʩʥʦʚʽ ʪʘʢʦʛʦ ʧʨʘʚʠʣʘ, ʙʫʜʝ ʟʘʜʘʚʘʪʠʩʴ 

ʤʥʦʞʠʥʦʶ ʧʨʝʜʠʢʘʪʽʚ ʽʜʝʥʪʠʬʽʢʘʮʽʾ, ʩʬʦʨʤʦʚʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʘʪʨʠʙʫʪʽʚ ʧʝʚʥʦʛʦ 

ʦʙ'ʻʢʪʫ (2.44) [84] 

 ( )
1,

,
0,

i l

i

i l

a P
p l x

a P

Íë
=ì

Îí
, (2.44) 

ʜʝ 
i x

a AÍ  ï ʧʝʚʥʠʡ ʘʪʨʠʙʫʪ ʦʙôʻʢʪʫ x , 
l

P  ï ʤʥʦʞʠʥʘ ʦʟʥʘʢ ʣʝʢʩʝʤʠ l . 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʟʘʜʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʪʝʢʩʪʦʚʦʾ ʨʦʟʤʽʪʢʠ ʪʠʧʦʚʠʭ 

ʜʦʢʫʤʝʥʪʽʚ, ʪʘʢʠʭ ʷʢ ʟʘʢʦʥʠ, ʩʪʘʥʜʘʨʪʠ, ʧʦʣʦʞʝʥʥʷ, ʽʥʩʪʨʫʢʮʽʾ, ʥʘʫʢʦʚʽ ʟʚʽʪʠ ʪʘ ʽʥ. 

ʇʨʠ ʮʴʦʤʫ ʦʩʥʦʚʥʦʶ ʚʠʤʦʛʦʶ ʻ ʩʫʤʽʩʥʽʩʪʴ ʤʥʦʞʠʥ 
x

A  ʽ 
l

P, ʱʦ ʜʦʟʚʦʣʷʪʠʤʝ 

ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʧʝʨʘʮʽʾ ʧʦʨʽʚʥʷʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ, ʱʦʙ 
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ʧʝʨʚʠʥʥʘ ʩʪʨʫʢʪʫʨʘ ʪʝʢʩʪʫ 
SN

T , ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʨʦʙʦʪʽ ʤʝʪʦʜʫ ʨʝʜʫʢʮʽʾ, 

ʙʫʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʬʦʨʤʘʪʽ ʦʥʪʦʣʦʛʽʾ (2.1). 

ɿʇʄ ʤʦʞʝ ʬʦʨʤʫʚʘʪʠʩʷ ʥʘ ʦʩʥʦʚʽ ʜʘʥʦʛʦ ʨʝʻʩʪʨʫ, ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ ʤʝʪʦʜʫ 

ʦʥʪʦʣʦʛʦ-ʢʝʨʦʚʘʥʦʾ ʨʝʢʫʨʩʠʚʥʦʾ ʨʝʜʫʢʮʽʾ (2.45). 

 TG

S SO O T½½­ , (2.45) 

ʜʝ O  ï ʦʥʪʦʣʦʛʽʷ, ʱʦ ʤʽʩʪʠʪʴ ʨʝʟʫʣʴʪʘʪʠ ʤʝʪʦʜʫ ʨʝʢʫʨʩʠʚʥʦʾ ʨʝʜʫʢʮʽʾ; 

SO  ï ʦʥʪʦʣʦʛʽʯʥʠʡ ʨʝʻʩʪʨ ʩʪʠʣʽʚ; 

ST  ï ʢʣʘʩʠʬʽʢʘʮʽʡʥʘ ʪʘʢʩʦʥʦʤʽʷ, ʱʦ ʤʘʻ ʩʪʨʫʢʪʫʨʫ (2.46). 

 ,S T TT X R= , (2.46) 

ʜʝ TX   ï ʤʥʦʞʠʥʘ ʦʙôʻʢʪʽʚ, ʱʦ ʥʘʣʝʞʘʪʴ ʪʘʢʩʦʥʦʤʽʾ; 

TR  ï ʤʥʦʞʠʥʘ ʟʚôʷʟʢʽʚ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ʪʘʢʩʦʥʦʤʽʾ. 

ʄʥʦʞʠʥʘ TX  ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʙôʻʢʪʽʚ SX  ʧʦʯʘʪʢʦʚʦʾ ʦʥʪʦʣʦʛʽʾ SO , ʘ ʪʘʢʦʞ 

ʤʥʦʞʠʥʠ ʦʙôʻʢʪʽʚ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʢʣʘʩʠʬʽʢʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʽʜʧʦʚʽʜʥʠʭ 

ʩʪʠʣʽʚ (ʧʦʙʫʜʦʚʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʘʪʨʠʙʫʪʽʚ SA¡ ʦʙôʻʢʪʽʚ SX ): 

 ( )T S SX X X A¡=  (2.47) 

ʄʥʦʞʠʥʘ TR  ʤʽʩʪʠʪʴ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʦʙôʻʢʪʘʤʠ TX , ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ 

ʩʪʠʣʽ, ʽ ʦʙôʻʢʪʘʤʠ ( )SX A¡, ʷʢʽ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʢʣʘʩʠʬʽʢʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʦʙôʻʢʪʽʚ: 

 ( )( ),T S SR R X X A¡=  (2.48) 

ɼʣʷ ʪʘʢʩʦʥʦʤʽʾ ST  ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ ʪʘʢʫ ɿʇʄ, ʷʢʘ ʙʫʜʝ ʫʥʽʚʘʣʝʥʪʥʦʶ ʜʦ 

ʥʝʾ (2.49). 

 ,G

S S S ST TY½½­Y @Y (2.49) 

2.2.3. ʄʦʜʝʣʴ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʢʦʥʩʦʣʽʜʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʨʝʢʪʥʦʛʦ ʢʦʥʩʦʣʽʜʦʚʘʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ɯʈ ʩʪʚʦʨʝʥʠʭ ʟʘ 

ʨʽʟʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʪʘ ʥʘ ʙʘʟʽ ʨʽʟʥʠʭ ʽʥʪʝʨʬʝʡʩʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʨʠʥʮʠʧʠ 
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ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʧʦʣʽʪʝʤʘʪʠʯʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ 

ʛʣʦʙʘʣʴʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [80, 92, 115]. 

ɯʜʝʶ ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʤʦʞʣʠʚʦʩʪʽ ʢʦʥʩʦʣʽʜʦʚʘʥʦʾ ʚʟʘʻʤʦʜʽʾ ʤʝʨʝʞʝʚʠʭ ɯʈ 

ʚʠʢʣʘʜʝʥʦ ʚ ʨʦʙʦʪʽ [74]. ɺʦʥʘ ʧʦʣʷʛʘʻ ʚ ʫʤʦʚʥʦʤʫ ʨʦʟʤʽʱʝʥʥʽ ʪʘʢʠʭ ʨʝʩʫʨʩʽʚ ʚ 

ʻʜʠʥʦʤʫ ʪʘ ʧʝʚʥʠʤ ʯʠʥʦʤ ʫʧʦʨʷʜʢʦʚʘʥʦʤʫ ʮʠʬʨʦʚʦʤʫ ʧʨʦʩʪʦʨʽ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ 

ʧʨʠʥʮʠʧ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʩʪʽ, ʘ ʩʘʤʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʫʩʽʭ ʧʨʦʮʝʩʽʚ ʥʘ ʦʩʥʦʚʽ 

ʧʝʚʥʦʾ ʯʘʩʪʢʦʚʦʾ ʫʧʦʨʷʜʢʦʚʘʥʦʩʪʽ ʤʥʦʞʠʥ ʪʘʢʩʦʥʦʤʽʯʥʠʭ ʪʘ ʦʧʝʨʘʮʽʦʥʘʣʴʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʦʥʪʦʣʦʛʽʯʥʠʭ ʤʦʜʝʣʝʡ ʇɻ. ʊʘʢʠʤ ʯʠʥʦʤ ʨʝʘʣʽʟʫʶʪʴʩʷ ʧʨʦʮʝʜʫʨʠ 

ʢʦʥʩʦʣʽʜʘʮʽʾ ɯʈ ʧʦʪʨʽʙʥʠʭ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʩʢʣʘʜʥʠʭ ʟʘʜʘʯ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ. 

ʊʘʢʘ ʢʦʥʩʦʣʽʜʦʚʘʥʘ ʚʟʘʻʤʦʜʽʷ ʤʝʨʝʞʝʚʠʭ ɯʈ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʤʦʞʣʠʚʘ, ʷʢʱʦ 

ʫʤʦʚʥʦ ʨʦʟʤʽʩʪʠʪʠ ʾʭ ʚ ʻʜʠʥʦʤʫ ʽ ʫʧʦʨʷʜʢʦʚʘʥʦʤʫ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʧʨʦʩʪʦʨʽ, 

ʽʩʥʫʚʘʥʥʷ ʷʢʦʛʦ ʤʦʞʣʠʚʝ ʟʘ ʫʤʦʚʠ, ʷʢʱʦ ʡʦʛʦ ʚʣʘʩʪʠʚʦʩʪʽ ʨʦʟʛʣʷʜʘʪʠ ʥʘ ʦʩʥʦʚʽ 

ʢʘʪʝʛʦʨʽʾ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʩʪʽ.  

ɿʛʽʜʥʦ ʟ [86, 128, 129] ʥ̔ʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʽ ʟʘʩʦʙʠ ʟ ʽʥʪʝʛʨʦʚʘʥʠʤʠ 

ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʠʤʠ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʧʦʙʫʜʦʚʠ ʦʥʪʦʣʦʛʽʡ ʟʘʙʝʟʧʝʯʫʶʪʴ: 

 ʚʠʙʽʨ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʧʨʦʚʝʜʝʥʥʷ ʾʾ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʪʘ 

ʩʝʤʘʥʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʟ ʧʦʜʘʣʴʰʦʶ ʧʦʙʫʜʦʚʦ  ʁʪʝʤʘʪʠʯʥʠʭ ʩʣʦʚʥʠʢʽʚ, ʪʝʟʘʫʨʫʩʽʚ, 

ʛʣʦʩʘʨʽʾʚ; 

 ʩʠʩʪʝʤʥʦ-ʦʥʪʦʣʦʛʽʯʥʫ ʩʪʨʫʢʪʫʨʠʟʘʮʽʶ ʽ ʬʦʨʤʘʣʴʥʦ-ʣʦʛʽʯʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ; 

 - ʢʦʥʪʝʢʩʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʫ ʪʝʤʘʪʠʯʥʫ ʢʣʘʩʠʬʽʢʘʮʽʶ ʪʘ ʢʘʪʘʣʦʛʽʟʘʮʽʶ 

ʽʥʬʦʨʤʘʮʽʾ;  

 - ʚʠʪʷʛ ʽʟ ʤʥʦʞʠʥʠ ʪʝʢʩʪʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ ʟʥʘʥʴ, ʨʝʣʝʚʘʥʪʥʠʭ ʜʦ ʟʘʜʘʥʦʾ 

ʪʝʤʘʪʠʢʠ; 

 - ̔ʥʪʝʛʨʘʮʽʶ ʦʥʪʦʣʦʛʽʯʥʠʭ ʦʧʠʩʽʚ, ʷʢ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʤʝʪʦʜʦʣʦʛʽʾ 

ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʪʘʪʝʡ; 
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 - ʘʚʪʦʤʘʪʠʯʥʫ ʧʦʙʫʜʦʚʫ ʽʻʨʘʨʭʽʾ ʪʝʨʤʽʥʽʚ ʟʘʜʘʥʦʾ ʛʣʠʙʠʥʠ, ʚʽʜʧʦʚʽʜʥʠʭ 

ʪʘʢʩʦʥʦʤʽʡ ʪʘ ʪʝʟʘʫʨʫʩʽʚ ʪʝʨʤʽʥʽʚ, ʦʧʠʩʠ ʷʢʠʭ ʚʢʣʶʯʝʥʽ ʜʦ ʬʘʡʣʦʚʠʭ ʝʣʝʢʪʨʦʥʥʠʭ 

ʨʝʧʦʟʠʪʦʨʽʾʚ ʪʝʢʩʪʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ; 

 - ʩʪʚʦʨʝʥʥʷ ʪʝʤʘʪʠʯʥʠʭ ʢʦʥʩʧʝʢʪʽʚ ʜʦʢʫʤʝʥʪʽʚ ʷʢ ʟʘ ʪʝʤʘʤʠ, ʚʠʟʥʘʯʝʥʠʤʠ 

ʝʢʩʧʝʨʪʘʤʠ, ʪʘʢ ʽ ʟʘ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʜʽʣʝʥʠʤʠ ʪʝʤʘʤʠ ʟ ʤʦʞʣʠʚʽʩʪʶ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʨʦʟʰʠʨʝʥʥʷ ʟʘʜʘʥʦʾ ʪʝʤʠ ʟʘ ʨʘʭʫʥʦʢ ʟʚô̫ ʟʘʥʠʭ ʪʝʤ, ʷʢʽ ʤʦʞʫʪʴ ʘʙʦ ʚʠʟʥʘʯʘʪʠʩʴ 

ʘʚʪʦʤʘʪʠʯʥʦ ʧʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʜʦʢʫʤʝʥʪʘ, ʘʙʦ ʟʘʜʘʚʘʪʠʩʴ ʟʘʟʜʘʣʝʛʽʜʴ ʫ ʚʠʛʣʷʜʽ 

ʬʨʘʛʤʝʥʪʘ ʦʥʪʦʣʦʛʽʾ ʇɻ; 

 - ʚʽʟʫʘʣʽʟʘʮʽʶ ʧʦʙʫʜʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʧʦʥʷʪʴ ʫ ʚʝʙ-ʙʨʘʫʟʝʨʘʭ, ʟʘ ʨʘʭʫʥʦʢ ʯʦʛʦ 

ʜʦʩʷʛʘʻʪʴʩʷ ʢʨʦʩʧʣʘʪʬʦʨʤʝʥʽʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ; 

 - ʧʽʜʢʣʶʯʝʥʥʷ ʯʝʨʝʟ ʽʥʪʝʨʬʝʡʩʠ ʽʥʪʝʨʦʧʝʨʘʙʝʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦ 

ʽʥʰʠʭ ɯʉ ʟ ʤʝʪʦʶ ʨʦʟʰʠʨʝʥʥʷ ʾʭ ʤʦʞʣʠʚʦʩʪʝʡ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ 

ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʟ ʽʥʰʠʤʠ ʩʠʩʪʝʤʘʤʠ. 

ʆʥʪʦʣʦʛʽʯʥʠʡ ʰʘʙʣʦʥ ʧʨʝʜʩʪʘʚʣʝʥʥʷ  ʮʝ ʚʠʜ ʦʥʪʦʣʦʛʽʾ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʤʦʜʫʣʽʚ ʥʘʪʫʨʘʣʴʥʦʾ ʩʠʩʪʝʤʠ. ʎʽ ʤʦʜʫʣʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʚʢʣʶʯʝʥʽ ʚ ʩʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤʠ, ʟʤʽʥʶʶʯʠ ʾʾ ʧʦʚʝʜʽʥʢʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ 

ʟʘʚʜʘʥʥʷ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʰʘʙʣʦʥʫ ʚ ʽʥʪʝʨʘʢʪʠʚʥʦʤʫ ʜʦʢʫʤʝʥʪʽ 

ʧʝʨʝʪʚʦʨʶʻ ʡʦʛʦ ʟ ʧʘʨʠ (2.28) ʫ ʪʨʽʡʢʫ (2.50). 

 , ,DO O SN , (2.50) 

ʜʝ DO   ʦʥʪʦʣʦʛʽʯʥʠʡ ʰʘʙʣʦʥ ʧʨʝʜʩʪʘʚʣʝʥʥʷ. 

ʋʟʘʛʘʣʴʥʝʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʤʦʜʝʣʴ ʥʘʪʫʨʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʧʽʜʪʨʠʤʫʻ 

ʦʥʪʦʣʦʛʽʯʥʽ ʰʘʙʣʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ, ʧʦʚʠʥʥʘ ʤʘʪʠ ʚʠʛʣʷʜ (31) 

 
0

( )
n

i

SN S

i

T DNʇ Gʇ O
=

=ä , (2.51) 

ʜʝ iSNʇ   ʩʪʘʥʜʘʨʪʥʽ ʤʦʜʫʣʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʩʥʦʚʥʽ ʬʫʥʢʮʽʾ ʦʙʨʦʙʢʠ ʪʘ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʘʥʠʭ;  

TG   ʧʝʨʝʪʚʦʨʝʥʥʷ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʰʘʙʣʦʥʫ ʧʨʝʜʩʪʘʚʣʝʥʥʷ. 
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ʆʩʥʦʚʥʠʤ ʩʪʘʥʜʘʨʪʥʠʤ ʤʦʜʫʣʝʤ ʪʘʢʦʾ ʥʘʪʫʨʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʻ ʩʠʩʪʝʤʥʠʡ 

ʢʦʥʪʨʦʣʝʨ, ʷʢʠʡ ʢʦʥʪʨʦʣʶʻ ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʽʥʰʠʤʠ ʤʦʜʫʣʷʤʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ 

ʚʠʢʦʥʫʶʪʴ ʮʽʣʴʦʚʫ ʬʫʥʢʮʽʶ ʩʠʩʪʝʤʠ (2.30). ʉʠʩʪʝʤʥʠʡ ʢʦʥʪʨʦʣʝʨ ʟʘʙʝʟʧʝʯʫʻ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʢʦʥʩʦʣʽʜʘʮʽʾ ʬʫʥʢʮʽʡ ʦʢʨʝʤʠʭ ʤʦʜʫʣʽʚ (2.52). 

 
0

: ( )
n

i T

i

C DG S S O f
=

­ , (2.52) 

ʜʝ CG   ʧʝʨʝʪʚʦʨʝʥʥʷ ʢʦʥʩʦʣʽʜʘʮʽʾ;  

iS   ʬʫʥʢʮʽʾ ʩʪʘʥʜʘʨʪʥʠʭ ʤʦʜʫʣʽʚ i

SNʇ ; 

( )T DS O   ʬʫʥʢʮʽʾ, ʦʪʨʠʤʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʰʘʙʣʦʥʫ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ. ɯʥʪʝʨʧʨʝʪʘʮʽʷ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʜʚʘ ʧʘʨʘʣʝʣʴʥʽ ʧʨʦʮʝʩʠ - ʩʪʚʦʨʝʥʥʷ 

ʬʫʥʢʮʽʡ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʪʘ ʬʫʥʢʮʽʡ ʚʽʜʦʙʨʘʞʝʥʥʷ ʜʘʥʠʭ (2.53). 

 ( ) ( ) ( )
D D

T D Q D

x X x X

S O G x G x
Í Í

=ä ä , (2.53) 

ʜʝ DX   ʩʫʢʫʧʥʽʩʪʴ ʦʙ'ʻʢʪʽʚ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʦʥʪʦʣʦʛʽʾ DO ,  

QG  ʽ DG   ʧʝʨʝʪʚʦʨʝʥʥʷ ʽʥʪʝʨʧʨʝʪʘʮʽʾ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʬʫʥʢʮʽʡ 

ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʝʨʝʪʚʦʨʝʥʴ ʫ ʬʦʨʤʽ (2.53) ʦʟʥʘʯʘʻ, ʱʦ ʥʘʪʫʨʘʣʴʥʘ  ʩʠʩʪʝʤʘ 

ʙʫʜʝ ʤʽʩʪʠʪʠ ʙʘʛʘʪʦ ʬʫʥʢʮʽʡ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʽ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ 

ʥʝ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʦʜʥʦʯʘʩʥʦ. ʆʪʞʝ, ʩʪʨʫʢʪʫʨʘ ʮʽʣʴʦʚʦʾ ʬʫʥʢʮʽʾ (2.30) 

ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʚʠʙʨʘʪʠ ʬʫʥʢʮʽʶ ʚʽʜʦʙʨʘʞʝʥʥʷ, ʷʢʘ ʧʨʘʮʶʚʘʪʠʤʝ ʥʘ ʜʘʥʠʡ 

ʤʦʤʝʥʪ. ɼʣʷ ʮʴʦʛʦ ʢʦʥʪʨʦʣʝʨ ʩʠʩʪʝʤʠ 0ʇ  ʧʦʚʠʥʝʥ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʜʘʪʢʦʚʫ ʬʫʥʢʮʽʶ 

ʧʝʨʝʤʠʢʘʯʘ (2.54). 
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ʜʝ X   ʧʝʚʥʠʡ ʥʘʙʽʨ ʦʙ'ʻʢʪʽʚ (ʷʢ ʧʨʘʚʠʣʦ, ʨʝʟʫʣʴʪʘʪ ʦʙʨʦʙʢʠ ʬʫʥʢʮʽʡ ʦʙʨʦʙʢʠ 

ʽʥʬʦʨʤʘʮʽʾ);  
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x   ʢʦʤʘʥʜʘ ʢʦʨʠʩʪʫʚʘʯʘ, ʱʦ ʚʠʟʥʘʯʘʻ ʚʠʙʽʨ ʬʫʥʢʮʽʾ ʚʽʜʦʙʨʘʞʝʥʥʷ;  

iD   ʬʫʥʢʮʽʾ ʚʽʜʦʙʨʘʞʝʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʩʠʩʪʝʤʥʠʤʠ ʤʦʜʫʣʷʤʠ;  

ix   ʤʘʨʢʝʨʠ ʬʫʥʢʮʽʡ ʚʽʜʦʙʨʘʞʝʥʥʷ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʥʪʦʣʦʛʽʯʥʠʭ ʰʘʙʣʦʥʽʚ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʚʠʤʘʛʘʻ ʨʦʟʰʠʨʝʥʥʷ 

ʩʠʩʪʝʤʠ ʛʝʥʝʨʘʮʽʾ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ. ɺʽʥ ʧʦʚʠʥʝʥ ʚʢʣʶʯʘʪʠ ʧʽʜʩʠʩʪʝʤʠ, 

ʷʢʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠʤʫʪʴ QG  ʽ DG . ɼʣʷ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʞʫʪʴ ʟʥʘʜʦʙʠʪʠʩʷ 

ʜʦʜʘʪʢʦʚʽ ʦʙʯʠʩʣʶʚʘʣʴʥʽ ʨʝʩʫʨʩʠ, ʦʩʦʙʣʠʚʦ ʧʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ ʨʦʟʨʦʙʢʠ, ʢʦʣʠ 

ʦʯʽʢʫʶʪʴʩʷ ʧʦʩʪʽʡʥʽ ʟʤʽʥʠ ʚ ʦʥʪʦʣʦʛʽʯʥʠʭ ʰʘʙʣʦʥʘʭ ʧʨʝʜʩʪʘʚʣʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʚʠʤʦʛʠ ʱʦʜʦ ʟʘʭʠʩʪʫ ʚʽʜ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ 

ʜʦʩʪʫʧʫ ʜʦ ʦʥʪʦʣʦʛʽʡ DO . ʊʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʥʪʦʣʦʛʽʯʥʠʭ ʰʘʙʣʦʥʽʚ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʧʝʨʽʦʜʫ ʨʦʟʨʦʙʢʠ ʤʦʞʝ ʙʫʪʠ ʥʝʜʦʮʽʣʴʥʠʤ  ʙʫʜʝ 

ʝʬʝʢʪʠʚʥʽʰʝ ʩʪʚʦʨʠʪʠ ʽʥʪʝʨʘʢʪʠʚʥʠʡ ʜʦʢʫʤʝʥʪ ʽʟ ʬʦʨʤʦʶ (2.29), ʱʦʙ ʡʦʛʦ 

ʥʘʪʫʨʘʣʴʥʘ ʩʠʩʪʝʤʘ ʚʞʝ ʚʢʣʶʯʘʣʘ ʚʩʽ ʦʧʠʩʘʥʽ ʦʥʪʦʣʦʛʽʯʥʦ ʤʦʜʫʣʽ ʷʢ ʩʪʘʥʜʘʨʪʥʽ 

ʤʦʜʫʣʽ iʇ. 

ɿʘʜʘʯʘ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʢʦʥʩʦʣʽʜʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ ʚʠʨʽʰʫʻʪʴʩʷ ʰʣʷʭʦʤ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʨʦʟʰʠʨʝʥʥʷ ʢʦʥʪʝʢʩʪʘʤʠ ʦʙôʻʢʪʽʚ ʦʥʪʦʣʦʛʽʾ, ʦʪʨʠʤʘʥʦʾ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʨʦʙʦʪʠ ʤʝʪʦʜʫ ʨʝʢʫʨʩʠʚʥʦʾ ʨʝʜʫʢʮʽʾ (2.55). 

 ( )T T

tW X W­ , (2.55) 

ʜʝ TW  ï ʢʦʥʪʝʢʩʪ; 

tX  ï ʢʦʥʮʝʧʪ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʢʦʥʪʝʢʩʪʽ. 

ɺ ʧʦʜʘʣʴʰʦʤʫ ʪʘʢʽ ʦʥʪʦʣʦʛʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʚʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʬʫʥʢʮʽʾ 

ʧʦʰʫʢʫ (2.56). 

 ( ) () (){ }{ },SQ H x H V l V x= ³ , (2.56) 

ʜʝ H   ̔ ʥʜʝʢʩ, ʦʪʨʠʤʘʥʠʡ ʚ ʨʝʟʫʣʴʪʘʪʽ ʽʥʜʝʢʩʘʮʽʾ ʤʘʩʠʚʫ ʥʘʨʘʪʠʚʽʚ ʤʝʨʝʞʝʚʠʭ 

ʜʦʢʫʤʝʥʪʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʬʫʥʢʮʽʾ ʽʥʜʝʢʩʘʮʽʾ HQ ; 

() (),V l V x   ʽʜʝʥʪʠʬʽʢʘʪʦʨʠ ʣʝʢʩʝʤʠ l  ʽ ʦʙôʻʢʪʘ x, ʱʦ ʥʘʣʝʞʘʪʴ ʦʥʪʦʣʦʛʽʾ O . 
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ʌʫʥʢʮʽʷ ʧʦʰʫʢʫ ʜʦʟʚʦʣʷʻ ʬʦʨʤʫʚʘʪʠ ʟʚ'ʷʟʢʠ ʤʽʞ ʢʦʥʪʝʢʩʪʘʤʠ ʚʩʽʭ ʣʝʢʩʠʯʥʠʭ 

ʦʜʠʥʠʮʴ ʙʝʟʣʽʯʽ ʤʝʨʝʞʝʚʠʭ ʥʘʨʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ. ɼʘʥʘ ʦʧʝʨʘʮʽʷ ʻ ʦʩʥʦʚʥʦʶ ʜʣʷ 

ʧʦʙʫʜʦʚʠ ʬʫʥʢʮʽʾ ʢʦʥʪʝʢʩʪʥʦʾ ʟʚ'ʷʟʥʦʩʪʽ (2.57) 

 ( ) ()( )( ), ,C x S H x

O P

Q L P Q Q O L
Í

= , (2.57) 

ʜʝ P  ʤʥʦʞʠʥʘ ʦʥʪʦʣʦʛʽʡ O, ʱʦ ʦʧʠʩʫʶʪʴ ʦʜʥʫ ʘʙʦ ʢʽʣʴʢʘ ʇɻ; 

xL   ʪʝʢʩʪʦʚʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʢʦʥʪʝʢʩʪʫ ʣʝʢʩʠʯʥʦʾ ʦʜʠʥʠʮʽ x, ʱʦ ʥʘʣʝʞʠʪʴ 

ʪʘʢʩʦʥʦʤʽʾ T ; 

ʆʩʥʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʬʫʥʢʮʽʾ (2.57) ̒  ʬʦʨʤʫʚʘʥʥʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʾʾ ʟʘʩʪʦʩʫʚʘʥʥʷ, 

ʚʝʣʠʢʦʾ ʥʝʚʧʦʨʷʜʢʦʚʘʥʦ ʾ ʤʥʦʞʠʥʠ ʜʦʢʫʤʝʥʪʽʚ, ʦʙʨʦʙʢʘ ʷʢʦʾ ʤʦʞʝ ʚʠʢʣʠʢʘʪʠ 

ʪʨʫʜʥʦʱʽ. ɼʣʷ ʨʽʰʝʥʥʷ ʮ̔ ʻʾ ʧʨʦʙʣʝʤʠ ʧʨʦʧʦʥʫʻʪʴʩʷ ʜʚʘ ʩʧʦʩʦʙʠ [90]: 

1) ɿʘʜʘʥʥʷ ʥʘ ʤʥʦʞʠʥʽ ʨʝʟʫʣʴʪʘʪʽʚ ʚʽʜʥʦʰʝʥʥʷ ʨʝʣʝʚʘʥʪʥʦʩʪʽrelR : 

 
1 21 2 ( ) ( )rel T x T xT R T card L L card L LÝ >  (2.58) 

ʜʝ 
1 2
,T TL L  ï ʪʝʢʩʪʦʚʽ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʦʢʫʤʝʥʪʽʚ 1 2,T T  ; 

2) ɺʠʢʣʶʯʝʥʥʷ ʟ ʨʝʟʫʣʴʪʘʪʫ ʜʦʢʫʤʝʥʪʽʚ ʟ ʥʝʜʦʩʪʘʪʥʴʦʶ ʨʝʣʝʚʘʥʪʥʽʩʪ,ʁ 

ʱʦ ʜʦʩʷʛʘʻʪʴʩʷ ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʬʫʥʢʮʽʾ (2.57) ʦʧʝʨʘʮʽʾ ʧʝʨʝʪʠʥʫ ʟʘʤʽʩʪʴ 

ʦʧʝʨʘʮʽʾ ʦʙôʻʜʥʘʥʥʷ. 

ɼʣʷ ʟʜʽʡʩʥʝʥʥʷ ʪʘʢʦʾ ʦʧʝʨʘʮʽʾ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʧʝʨʝʪʚʦʨʝʥʥʷ ʟ ʜʦʧʦʤʦʛʦʶ 

ʬʫʥʢʮʽʾ: 

 ( ) { ( )}
P

TI P

x X

Q P Q x
Í

= , (2.59) 

ʜʝ Pï ʤʥʦʞʠʥʘ ʦʥʪʦʣʦʛʽʡ; 

PX ï ʤʥʦʞʠʥʘ ʦʙôʻʢʪʽʚ, ʱʦ ʥʘʣʝʞʘʪʴ ʦʙôʻʜʥʘʥʥʶ ʦʥʪʦʣʦʛʽʡ
O P

O
Í

. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʬʫʥʢʮʽʾ ʢʦʥʪʝʢʩʪʥʦʾ ʟʚ'ʷʟʥʦʩʪʽ ʫʪʚʦʨʶʻ ʤʥʦʞʠʥʫ ʦʙôʻʢʪʽʚ ʟ 

ʨʽʟʥʠʭ ʦʥʪʦʣʦʛʽʡ, ʧʨʝʜʩʪʘʚʣʷʶʯʠ ʪʘʢʠʤ ʯʠʥʦʤ ʛʽʧʝʨʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʧʝʚʥʠʤʠ 

ʦʙôʻʢʪʘʤʠ. ɿ ʜʦʧʦʤʦʛʦʶ ʜʘʥʠʭ ʛʽʧʝʨʚʽʜʥʦʰʝʥʴ ʤʦʞʥʘ ʧʦʙʫʜʫʚʘʪʠ 

ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ O¡ ʤʥʦʞʠʥʠ ʦʥʪʦʣʦʛʽʡ P:  
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 , ( ),TIQ

i i TI i

i i i

P X R Q P F½½­< > (2.60) 

ʇʝʨʝʪʚʦʨʝʥʥʷ (2.60) ʟʘʜʘʻ ʥʘʡʙʽʣʴʰ ʧʦʚʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʥʘʷʚʥʦʾ ʚ ʤʥʦʞʠʥʽ 

ʦʥʪʦʣʦʛʽʡ ʽʥʬʦʨʤʘʮʽʾ. ʆʜʥʘʢ, ʥʘʡʯʘʩʪʽʰʝ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʥʘʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʦʜʥʽʻʾ ʚʠʙʨʘʥʦʾ ʦʥʪʦʣʦʛʽʾ O. ɺ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ (2.59) ʥʝʦʙʭʽʜʥʦ 

ʟʤʽʥʠʪʠ: 

 ( , ) { ( )}
O

TO P

x X

Q O P Q x
Í

= , (2.61) 

ʜʝ Pï ʤʥʦʞʠʥʘ ʦʥʪʦʣʦʛʽʡ; 

OX ï ʤʥʦʞʠʥʘ ʦʙôʻʢʪʽʚ, ʱʦ ʥʘʣʝʞʘʪʴ ʦʥʪʦʣʦʛʽʾO . 

ʄʥʦʞʠʥʘ ʽʥʜʝʢʩʽʚ H , ʱʦ ʬʦʨʤʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦ ʤʥʦʞʠʥʠ P 

ʬʫʥʢʮʽʾ ʽʥʜʝʢʩʘʮʽʾ HQ , ʬʦʨʤʫʻ ʽʥʜʝʢʩʥʫ ʟʦʥʫ H  ʚʩʽʭ ʥʘʨʘʪʠʚʽʚ ʤʝʨʝʞʝʚʠʭ 

ʜʦʢʫʤʝʥʪʽʚ ndO : 

 {}{ }H H T= ³  (2.62) 

ʊʘʢʠʤ ʯʠʥʦʤ, ʬʫʥʢʮʽʶ ʢʦʥʪʝʢʩʪʥʦʾ ʟʚ'ʷʟʥʦʩʪʽ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ: 

 () 3PQ l H P T= ³ ³ ³Á (2.63) 

ʌʫʥʢʮʽʷ ʢʦʥʪʝʢʩʪʥʦʾ ʟʚ'ʷʟʥʦʩʪʽ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʥʘʨʘʪʠʚʥʦʛʦ 

ʜʠʩʢʫʨʩʫ ʥʘ ʦʩʥʦʚʽ ʩʝʤʘʥʪʠʢʦ-ʣʝʢʩʠʯʥʦʾ ʽ ʢʦʥʮʝʧʪʦʛʨʘʬʽʯʥʦʾ ʦʙʨʦʙʢʠ ʚʩʽʭ 

ʥʘʨʘʪʠʚʽʚ ʤʝʨʝʞʝʚʠʭ ʜʦʢʫʤʝʥʪʽʚ ndO . 

ʊʘʢʠʤ ʯʠʥʦʤ ʫʤʦʚʠ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʥʘʨʘʪʠʚʥʦʛʦ ʜʠʩʢʫʨʩʫ ʥʘ ʦʩʥʦʚʽ 

ʩʝʤʘʥʪʠʢʦ-ʣʝʢʩʠʯʥʦʾ ʽ ʢʦʥʮʝʧʪʦʛʨʘʬʽʯʥʦʾ ʦʙʨʦʙʢʠ ʚʩʽʭ ʥʘʨʘʪʠʚʽʚ ʤʝʨʝʞʝʚʠʭ 

ʜʦʢʫʤʝʥʪʽʚ ndO  ʚʠʟʥʘʯʘʶʪʴʩʷ ʬʫʥʢʮʽʻʶ ʢʦʥʪʝʢʩʪʥʦʾ ʟʚ'ʷʟʥʦʩʪʽ. 

ʊʦʙʪʦ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʘ ʩʪʨʫʢʪʫʨʠʟʘʮʽʷ ʤʝʨʝʞʝʚʠʭ ʥʘʨʘʪʠʚʽʚ ʪʘ 

ʜʦʢʫʤʝʥʪʽʚ, ʚʠʟʥʘʯʘʻ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʫʤʦʚʠ ʱʦʜʦ ʚʠʷʚʣʝʥʥʷ ʢʦʥʪʝʢʩʪʥʦʾ ʟʚôʷʟʥʦʩʪʽ 

ʤʽʞ ʫʩʽʤʘ ʢʦʥʮʝʧʪʘʤʠ-ʧʦʥʷʪʪʷʤʠ, ʱʦ ʩʪʚʦʨʶʶʪʴ ʪʝʨʤʽʥʦʧʦʣʝ ʝʢʩʧʝʨʪʘ ʽ, ʷʢ 

ʥʘʩʣʽʜʦʢ, ʚʠʟʥʘʯʘʶʪʴ ʾʭ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʩʦʙʦʶ. ʊʦʜʽ ʫʩʽ ʚʫʟʣʠ ʦʥʪʦʛʨʘʬʫ, ʱʦ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʮʶ ʟʚôʷʟʥʽʩʪʴ, ʫʪʚʦʨʶʶʪʴ ʤʥʦʞʠʥʫ ʫʩʽʭ ʩʪʘʥʽʚ ʽʥʪʝʨʘʢʪʠʚʥʦʾ 
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ʚʟʘʻʤʦʜʽʾ ʟ ʢʦʥʪʝʢʩʪʘʤʠ ʤʥʦʞʠʥʠ ʤʝʨʝʞʝʚʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʟ ʷʢʠʤʠ ʚʟʘʻʤʦʜʽʻ 

ʝʢʩʧʝʨʪ ʫ ʧʨʦʮʝʩʽ ʨʦʟʚôʷʟʘʥʥʷ ʢʦʥʢʨʝʪʥʦʾ ʟʘʜʘʯʽ. 

 

2.3.  ʌʦʨʤʘʣʽʟʘʮʽʷ ʜʦʢʫʤʝʥʪʽʚ ʨʽʟʥʠʭ ʩʪʠʣʽʚ ʥʘ ʦʩʥʦʚʽ ʨʝʢʫʨʩʠʚʥʦʾ ʨʝʜʫʢʮʽʾ 

2.3.1.  ʂʣʘʩʠʬʽʢʘʮʽʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʪʠʣʽʚ 

ʄʦʚʦʟʥʘʚʮʽ ʦʜʥʦʩʪʘʡʥʦ ʢʦʥʩʪʘʪʫʶʪʴ ʥʘʷʚʥʽʩʪʴ ʫ ʤʦʚʽ ʨʽʟʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʩʪʠʣʽʚ. ɰʭ ʧʨʠʨʦʜʘ ʟʫʤʦʚʣʝʥʘ ʦʙôʻʢʪʠʚʥʦʶ ʨʝʘʣʴʥʽʩʪʶ. ʇʨʦʪʝ, ʧʨʠʥʮʠʧʠ 

ʚʠʦʢʨʝʤʣʝʥʥʷ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʪʠʣʽʚ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʧʦʛʣʷʜʫ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʜʦʩʣʽʜʥʠʢʘ. ʉʴʦʛʦʜʥʽ ʽʩʥʫʶʪʴ ʨʽʟʥʽ ʧʽʜʭʦʜʠ ʜʦ ʢʣʘʩʠʬʽʢʘʮʽʾ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʪʠʣʽʚ. ɰʭ ʢʽʣʴʢʽʩʪʴ, ʥʘʟʚʠ ʽ ʩʢʣʘʜ ʧʽʜʩʪʠʣʽʚ ʥʝ ʟʙʽʛʘʶʪʴʩʷ. 

ʅʘʡʧʦʰʠʨʝʥʽʰʦʶ ʫ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʻ, ʥʘ ʩʴʦʛʦʜʥʽ, ʢʣʘʩʠʬʽʢʘʮʽʷ, ʟʛʽʜʥʦ ʟ 

ʷʢʦʶ ʚʠʜʽʣʷʶʪʴ ʧôʷʪʴ ʦʩʥʦʚʥʠʭ ʩʪʠʣʽʚ ʤʦʚʠ: ʥʘʫʢʦʚʠʡ, ʦʬʽʮʽʡʥʦ-ʜʽʣʦʚʠʡ, 

ʧʫʙʣʽʮʠʩʪʠʯʥʠʡ, ʭʫʜʦʞʥʽʡ ʪʘ ʨʦʟʤʦʚʥʠʡ ʩʪʠʣʽ (ʄ. ʇʠʣʠʥʩʴʢʠʡ, ʆ. ʇʦʥʦʤʘʨʽʚ, ʄ. 

ʇʝʥʪʠʣʶʢ, ʅ. ɹʦʪʚʠʥʘ, ʉ. ɭʨʤʦʣʝʥʢʦ, ʅ. ʆʟʝʨʦʚʘ) [130]. ʅʘʚʝʜʝʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ 

ʦʧʠʨʘʻʪʴʩʷ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʩʪʠʣʽʩʪʠʯʥʫ ʢʦʥʮʝʧʮʽʶ ʘʢʘʜʝʤʽʢʘ ɺ. ɺʠʥʦʛʨʘʜʦʚʘ, 

ʷʢʠʡ ʧʦʚôʷʟʫʻ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʩʪʠʣʽʚ ʽʟ ʩʫʩʧʽʣʴʥʠʤʠ ʬʫʥʢʮʽʷʤʠ ʤʦʚʠ ʽ ʤʦʞʝ 

ʩʪʦʩʫʚʘʪʠʩʷ ʧʨʘʢʪʠʯʥʦ ʚʩʽʭ ʚʠʩʦʢʦʨʦʟʚʠʥʝʥʠʭ ʤʦʚ. 

ʋ ʩʫʯʘʩʥʽʡ ʬʫʥʢʮʽʦʥʘʣʴʥʽʡ ʩʪʠʣʽʩʪʠʮʽ ʽʩʥʫʶʪʴ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ 

ʪʘʢʫ ʩʠʩʪʝʤʫ ʩʪʠʣʽʚ: ʭʫʜʦʞʥʽʡ, ʥʘʫʢʦʚʠʡ, ʦʬʽʮʽʡʥʦ-ʜʽʣʦʚʠʡ, ʨʦʟʤʦʚʥʠʡ, 

ʧʫʙʣʽʮʠʩʪʠʯʥʠʡ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʩʪʠʣʽ. ʆʩʪʘʥʥʽʡ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʚʣʘʩʥʝ 

ʧʫʙʣʽʮʠʩʪʠʯʥʦʛʦ ʩʪʠʣʶ (ɼ. ɹʘʨʘʥʥʠʢ, ʖ. ɸʨʝʰʝʥʢʦʚ). «ɺ ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʩʪʠʣʽ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʤʦʚʥʘ ʬʫʥʢʮʽʷ ʧʦʚʽʜʦʤʣʝʥʥʷ, ʽʥʬʦʨʤʫʚʘʥʥʷ, ʪʦʜʽ ʷʢ ʫ ʚʣʘʩʥʝ 

ʧʫʙʣʽʮʠʩʪʠʯʥʠʭ ʪʝʢʩʪʘʭ ʘʢʪʫʘʣʽʟʫʻʪʴʩʷ ʬʫʥʢʮʽʷ ʚʧʣʠʚʫ, ʘʙʦ ʘʧʝʣʷʪʠʚʥʘ [131]» . ʎʝʡ 

ʨʽʟʥʦʚʠʜ ʩʧʝʮʽʘʣʴʥʦʛʦ ʤʦʚʣʝʥʥʷ ʜʽʻ ʫ ʩʬʝʨʽ ʤʘʩʦʚʦʾ ʢʦʤʫʥʽʢʘʮʽʾ (ʧʨʝʩʘ, ʨʘʜʽʦ, 

ʪʝʣʝʙʘʯʝʥʥʷ, ʽʥʬʦʨʤʘʮʽʡʥʽ ʘʛʝʥʪʩʪʚʘ, ʨʝʜʘʢʮʽʾ, ʪʚʦʨʯʽ ʦʙôʻʜʥʘʥʥʷ) ʪʘ ʤʘʻ ʥʘ ʤʝʪʽ 

ʧʦʚʽʜʦʤʠʪʠ ʧʨʦ ʥʘʡʚʘʞʣʠʚʽʰʽ ʷʚʠʱʘ ʥʘʚʢʦʣʠʰʥʴʦʾ ʜʽʡʩʥʦʩʪʽ. 

ɼʝʷʢʽ ʜʦʩʣʽʜʥʠʢʠ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʩʘʤʦʩʪʽʡʥʠʡ ʝʧʽʩʪʦʣʷʨʥʠʡ ʩʪʠʣʴ. ɺ ʧʨʘʮʽ 

ñʉʪʠʣʴ ʽ ʯʘʩ. ʍʨʝʩʪʦʤʘʪʽʷò [133] ʥʘʚʝʜʝʥʦ ʪʘʢʠʡ ʧʦʜʽʣ ʩʪʠʣʽʚ ʚ ʫʢʨʘʾʥʩʴʢʽʡ 
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ʣʽʪʝʨʘʪʫʨʥʽʡ ʤʦʚʽ: ʩʪʠʣʴ ʭʫʜʦʞʥʴʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʧʫʙʣʽʮʠʩʪʠʯʥʠʡ ʩʪʠʣʴ, ʥʘʫʢʦʚʠʡ, 

ʦʬʽʮʽʡʥʦ-ʜʽʣʦʚʠʡ ʪʘ ʝʧʽʩʪʦʣʷʨʥʠʡ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʤʦʚʦʟʥʘʚʮʽ ʅ. ɹʘʙʠʯ, ɺ. ɿʘʜʦʨʦʞʥʠʡ, ʅ. ɼʟʶʙʠʰʠʥʘ-ʄʝʣʴʥʠʢ 

ʜʦʜʘʶʪʴ ʜʦ ʮʠʭ ʢʣʘʩʠʬʽʢʘʮʽʡ ʱʝ ʦʜʥʫ, ʷʢʘ ʤʽʩʪʠʪʴ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʢʦʥʬʝʩʽʡʥʠʡ 

ʩʪʠʣʴ [135], ʱʦ ʧʦʚôʷʟʘʥʠʡ ʟ ʦʩʦʙʣʠʚʦʶ ʩʬʝʨʦʶ ʣʶʜʩʴʢʦʛʦ ʙʫʪʪʷ ð ʨʝʣʽʛʽʻʶ. ɿʘʨʘʟ 

ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ ʧʨʦ ʩʬʦʨʤʦʚʘʥʽʩʪʴ ʮʴʦʛʦ ʩʪʠʣʶ ʷʢ ʦʢʨʝʤʦʛʦ ʨʽʟʥʦʚʠʜʫ ʫʢʨʘʾʥʩʴʢʦʾ 

ʤʦʚʠ ʽ ʚʚʘʞʘʪʠ ʡʦʛʦ ʧʦʚʥʦʮʽʥʥʠʤ ʩʢʣʘʜʥʠʢʦʤ ʾʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʩʪʠʣʴʦʚʦʾ ʩʬʝʨʠ. 

ʉʴʦʛʦʜʥʽ ʙʘʛʘʪʦ ʫʚʘʛʠ ʧʨʠʜʽʣʷʶʪʴ ʜʦʩʣʽʜʞʝʥʥʶ ʪʝʦʨʽʾ ʪʘ ʽʩʪʦʨʽʾ ʦʨʘʪʦʨʩʴʢʦʛʦ 

ʩʪʠʣʶ. ʉʫʪʪʻʚʠʡ ʚʥʝʩʦʢ ʫ ʮʝ ʧʠʪʘʥʥʷ ʟʨʦʙʠʣʠ ʧʨʘʮʽ ʄʘʮʴʢʦ ʃ. ɯ. [137] . 

ʂʦʞʥʠʡ ʽʟ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʪʠʣʽʚ ʤʘʻ ʩʚʦʾ ʧʽʜʩʪʠʣʽ, ʘʙʦ ʞʘʥʨʦʚʽ ʨʽʟʥʦʚʠʜʠ. ʋ 

ʮʴʦʤʫ ʧʣʘʥʽ ʜʫʤʢʠ ʤʦʚʦʟʥʘʚʮʽʚ ʪʝʞ ʥʝ ʻ ʦʜʥʦʩʪʘʡʥʠʤʠ. 

ʋ ʤʝʞʘʭ ʥʘʫʢʦʚʦʛʦ ʩʪʠʣʶ (ʅʉ) ʜʦʩʣʽʜʥʠʢʘʤʠ ʚʠʜʽʣʷʶʪʴʩʷ, ʥʘʩʘʤʧʝʨʝʜ 1) 

ʚʣʘʩʥʝ ʥʘʫʢʦʚʠʡ (ʘʢʘʜʝʤʽʯʥʠʡ) ʧʽʜʩʪʠʣʴ ʽʟ ʞʘʥʨʘʤʠ ʪʝʢʩʪʽʚ (ʤʦʥʦʛʨʘʬʽʷ, ʨʝʮʝʥʟʽʷ, 

ʩʪʘʪʪʷ, ʥʘʫʢʦʚʘ ʜʦʧʦʚʽʜʴ, ʧʦʚʽʜʦʤʣʝʥʥʷ, ʢʫʨʩʦʚʘ ʡ ʜʠʧʣʦʤʥʘ ʨʦʙʦʪʠ, ʨʝʬʝʨʘʪ, ʪʝʟʠ); 

2) ʥʘʫʢʦʚʦ-ʜʦʚʽʜʢʦʚʠʡ (ʜʦʚʽʜʥʠʢʠ, ʝʥʮʠʢʣʦʧʝʜʽʾ, ʢʘʪʘʣʦʛʠ); 3) ʥʘʫʢʦʚʦ-ʥʘʚʯʘʣʴʥʠʡ 

(ʜʠʜʘʢʪʠʯʥʠʡ) ʧʽʜʩʪʠʣʴ ʽʟ ʞʘʥʨʘʤʠ ʪʝʢʩʪʽʚ (ʧʽʜʨʫʯʥʠʢʠ, ʧʦʩʽʙʥʠʢʠ, ʣʝʢʮʽʾ, ʙʝʩʽʜʠ); 

4) ʥʘʫʢʦʚʦ-ʧʦʧʫʣʷʨʥʠʡ ʧʽʜʩʪʠʣʴ (ʥʘʫʢʦʚʦ-ʧʦʧʫʣʷʨʥʘ ʣʽʪʝʨʘʪʫʨʘ). ɼʝʷʢʽ ʤʦʚʦʟʥʘʚʮʽ 

ʚʚʘʞʘʶʪʴ, ʱʦ ʫʢʨʘʾʥʦʤʦʚʥʠʡ ʚʣʘʩʥʝ ʥʘʫʢʦʚʠʡ ʧʽʜʩʪʠʣʴ ʤʘʡʞʝ ʥʝ ʨʝʘʣʽʟʫʻʪʴʩʷ. ɿʘ ʾʭ 

ʧʝʨʝʢʦʥʘʥʥʷʤʠ, ʬʫʥʢʮʽʾ ʚʣʘʩʥʝ ʥʘʫʢʦʚʦʛʦ ʧʽʜʩʪʠʣʶ ʚʠʢʦʥʫʻ ʚ ʫʢʨʘʾʥʦʤʦʚʥʦʤʫ 

ʩʧʽʣʢʫʚʘʥʥʽ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʤʽʢʨʦʩʪʠʣʴ (ɸ. ʂʦʚʘʣʴ, ʅ. ʅʝʧʠʡʚʦʜʘ) [139].  

ɼʦʩʣʽʜʥʠʮʷ ʦʬʽʮʽʡʥʦ-ʜʽʣʦʚʦʛʦ ʩʪʠʣʶ (ʆɼʉ) ɸ. ʄʘʨʘʭʦʚʘ ʚʠʜʽʣʷʻ ʪʘʢʽ ʡʦʛʦ 

ʧʽʜʩʪʠʣʽ: 1) ʟʘʢʦʥʦʜʘʚʯʠʡ (ʟʘʢʦʥʠ, ʫʢʘʟʠ, ʩʪʘʪʫʪʠ, ʧʦʩʪʘʥʦʚʠ); 2) ʜʠʧʣʦʤʘʪʠʯʥʠʡ 

(ʜʝʢʣʘʨʘʮʽʾ, ʤʽʞʥʘʨʦʜʥʽ ʜʦʛʦʚʦʨʠ, ʢʦʥʚʝʥʮʽʾ, ʢʦʤʶʥʽʢʝ, ʤʝʤʦʨʘʥʜʫʤʠ, ʥʦʪʠ, ʫʛʦʜʠ, 

ʫʣʴʪʠʤʘʪʫʤʠ, ʤʽʞʥʘʨʦʜʥʽ ʟʘʷʚʠ, ʘʢʪʠ); 3) ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʢʘʥʮʝʣʷʨʩʴʢʠʡ (ʩʪʘʪʫʪʠ, 

ʽʥʩʪʨʫʢʮʽʾ, ʧʦʩʪʘʥʦʚʠ, ʥʘʢʘʟʠ, ʨʦʟʧʦʨʷʜʞʝʥʥʷ, ʜʦʛʦʚʦʨʠ, ʢʦʥʪʨʘʢʪʠ, ʟʘʷʚʠ, 

ʘʚʪʦʙʽʦʛʨʘʬʽʾ, ʟʚʽʪʠ, ʩʣʫʞʙʦʚʽ ʣʠʩʪʠ, ʜʦʧʦʚʽʜʥʽ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʩʚʽʜʦʮʪʚʘ, ʨʦʟʧʠʩʢʠ 

ʪʘ ʽʥ.). ɼʝʷʢʽ ʤʦʚʦʟʥʘʚʮʽ ʩʶʜʠ ʚʽʜʥʦʩʷʪʴ ʶʨʠʜʠʯʥʠʡ ʧʽʜʩʪʠʣʴ, ʷʢʠʡ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʶʨʠʩʧʨʫʜʝʥʮʽʾ (ʩʫʜʦʯʠʥʩʪʚʦ, ʜʽʟʥʘʥʥʷ, ʨʦʟʩʣʽʜʫʚʘʥʥʷ, ʘʨʙʽʪʨʘʞ) 

(ʄ. ɿʫʙʢʦʚ). 
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ʇʫʙʣʽʮʠʩʪʠʯʥʠʡ ʩʪʠʣʴ (ʇʉ), ʥʘ ʜʫʤʢʫ ɻ. ʂʦʣʝʩʥʠʢ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʪʘʢʠʤʠ 

ʧʽʜʩʪʠʣʷʤʠ: 1) ʚʣʘʩʥʝ ʧʫʙʣʽʮʠʩʪʠʯʥʠʤ (ʧʦʚʽʜʦʤʣʝʥʥʷ, ʭʨʦʥʽʢʘ, ʧʨʦʢʣʘʤʘʮʽʾ, ʚʽʜʢʨʠʪʽ 

ʣʠʩʪʠ, ʧʝʨʝʜʦʚʽ ʩʪʘʪʪʽ, ʦʛʣʷʜʠ ʤʽʞʥʘʨʦʜʥʦʛʦ ʞʠʪʪʷ); 2) ʥʘʫʢʦʚʦ-ʧʫʙʣʽʮʠʩʪʠʯʥʠʤ 

(ʚʝʣʠʢʽ ʧʨʘʮʽ ʥʘ ʪʝʤʠ ʩʫʯʘʩʥʦʾ ʧʦʣʽʪʠʢʠ, ʝʢʦʥʦʤʽʢʠ ʪʘ ʩʫʩʧʽʣʴʥʠʭ ʚʽʜʥʦʩʠʥ, 

ʣʽʪʝʨʘʪʫʨʥʦ-ʢʨʠʪʠʯʥʽ ʩʪʘʪʪʽ, ʥʘʫʢʦʚʽ ʪʘ ʣʽʪʝʨʘʪʫʨʥʦ-ʤʠʩʪʝʮʴʢʽ ʦʛʣʷʜʠ, ʨʝʮʝʥʟʽʾ); 3) 

ʭʫʜʦʞʥʴʦ-ʧʫʙʣʽʮʠʩʪʠʯʥʠʤ (ʥʘʨʠʩʠ, ʬʝʡʣʝʪʦʥʠ, ʧʘʤʬʣʝʪʠ, ʤʝʤʫʘʨʠ, ʧʦʣʽʪʠʯʥʽ 

ʜʦʧʦʚʽʜʽ). ʗʢ ʦʢʨʝʤʽ ʧʽʜʩʪʠʣʽ ʇʉ ʉ. ɭʨʤʦʣʝʥʢʦ ʨʦʟʛʣʷʜʘʻ ʤʦʚʫ ʧʨʝʩʠ (ʽʥʪʝʨʚôʶ, 

ʨʝʧʦʨʪʘʞ, ʭʨʦʥʽʢʘ, ʥʘʨʠʩ); ʤʦʚʫ ʨʘʜʽʦ ʽ ʪʝʣʝʙʘʯʝʥʥʷ (ʤʦʚʘ ʜʠʢʪʦʨʽʚ, ʚʝʜʫʯʠʭ ʨʘʜʽʦ ʽ 

ʪʝʣʝʧʝʨʝʜʘʯ); ʫʩʥʫ ʧʫʙʣʽʯʥʫ ʤʦʚʫ (ʧʨʦʤʦʚʠ, ʚʠʩʪʫʧʠ ʥʘ ʟʙʦʨʘʭ, ʤʽʪʠʥʛʘʭ). ɼ. 

ɹʘʨʘʥʥʠʢ ʚʠʜʽʣʷʻ ʮʝʨʝʤʦʥʽʘʣʴʥʠʡ ʨʽʟʥʦʚʠʜ ʇʉ. 

ɿʘ ʨʦʜʘʤʠ ʽ ʞʘʥʨʘʤʠ ʣʽʪʝʨʘʪʫʨʠ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʧʽʜʩʪʠʣʽ ʭʫʜʦʞʥʽʡ ʩʪʠʣʴ (ʍʉ): 

1) ʝʧʽʯʥʠʡ, ʧʨʦʟʦʚʠʡ (ʝʧʦʧʝʷ, ʢʘʟʢʘ, ʨʦʤʘʥ, ʧʦʚʽʩʪʴ, ʦʧʦʚʽʜʘʥʥʷ, ʙʘʡʢʘ, ʥʦʚʝʣʘ, 

ʭʫʜʦʞʥʽ ʤʝʤʫʘʨʠ, ʥʘʨʠʩ); 2) ʣʽʨʠʯʥʠʡ, ʧʦʝʪʠʯʥʠʡ (ʧʦʝʤʘ, ʙʘʣʘʜʘ, ʧʽʩʥʷ, ʛʽʤʥ, ʝʣʝʛʽʷ, 

ʝʧʽʛʨʘʤʘ); 3) ʜʨʘʤʘʪʠʯʥʠʡ (ʜʨʘʤʘ, ʪʨʘʛʝʜʽʷ, ʢʦʤʝʜʽʷ, ʤʝʣʦʜʨʘʤʘ, ʚʦʜʝʚʽʣʴ); 4) 

ʢʦʤʙʽʥʦʚʘʥʠʡ (ʣʽʨʦ-ʝʧʽʯʥʠʡ ʪʚʽʨ, ʦʜʘ, ʭʫʜʦʞʥʷ ʧʫʙʣʽʮʠʩʪʠʢʘ, ʜʨʘʤʘ-ʬʝʻʨʽʷ, 

ʫʩʤʽʰʢʘ) [141]. 

ʋ ʨʦʟʤʦʚʥʦʤʫ ʩʪʠʣʽ (ʈʉ) ʚʠʜʽʣʷʶʪʴ ʥʘʩʪʫʧʥʽ ʧʽʜʩʪʠʣʽ: 1) ʨʦʟʤʦʚʥʦ-ʧʦʙʫʪʦʚʠʡ 

ʽ 2) ʨʦʟʤʦʚʥʦ-ʦʬʽʮʽʡʥʠʡ. 

ɼʦʩʣʽʜʥʠʮʷ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʩʪʠʣʶ (ɯʉ) ʅ. ʃʝʦʥʦʚʘ ʚʠʦʢʨʝʤʣʶʻ 1) ʚʣʘʩʥʝ 

ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʪʘ 2) ʘʥʘʣʽʪʠʯʥʠʡ (ʢʦʤʝʥʪʫʶʯʠʡ, ʦʙᶆʻʢʪʠʚʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʠʡ. 

ɼʠʩʢʫʩʽʡʥʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʽʩʥʫʚʘʥʥʷ ʨʝʢʣʘʤʥʦʛʦ ʧʽʜʩʪʠʣʶ. 

ʂʦʥʬʝʩʽʡʥʠʡ ʩʪʠʣʴ (ʂʉ) ʥʘ ʜʫʤʢʫ ʜʦʩʣʽʜʥʠʢʘ ɯ. ɻʨʠʤʘʣʦʚʩʴʢʦʛʦ, ʚʘʨʪʦ 

ʧʦʜʽʣʠʪʠ ʥʘ ʪʘʢʽ ʧʽʜʩʪʠʣʽ: 1) ʩʘʢʨʘʣʴʥʠʡ (ʉʚʷʪʝ ʧʠʩʴʤʦ, ʢʘʥʦʥʽʯʥʽ ʤʦʣʠʪʚʠ); 2) 

ʣʽʪʫʨʛʽʡʥʠʡ (ʣʽʪʫʨʛʽʡʥʽ ʪʝʢʩʪʠ); 3) ʧʨʦʧʦʚʽʜʥʠʮʴʢʠʡ (ʨʝʣʽʛʽʡʥʽ ʧʨʦʧʦʚʽʜʽ); 4) ʥʘʫʢʦʚʦ-

ʢʦʥʬʝʩʽʡʥʠʡ (ʥʘʫʢʦʚʽ ʧʨʘʮʽ ʟ ʙʦʛʦʩʣʦʚôʷ); 5) ʭʫʜʦʞʥʴʦ-ʢʦʥʬʝʩʽʡʥʠʡ (ʘʚʪʦʨʩʴʢʽ 

ʤʦʣʠʪʚʠ, ʧʝʨʝʩʧʽʚʠ ʙʽʙʣʽʡʥʠʭ ʪʝʢʩʪʽʚ, ʥʘʧʨʠʢʣʘʜ, ʐʝʚʯʝʥʢʦʚʽ ñɼʘʚʠʜʦʚʽ ʧʩʘʣʤʠò). 

ɼʦʩʣʽʜʥʠʢʠ ʝʧʽʩʪʦʣʷʨʥʦʛʦ ʩʪʠʣʶ (ɽʉ) ʂ. ʃʝʥʝʮʴ, ʄ. ʇʠʣʠʥʩʴʢʠʡ, ɺ. ʅʽʤʯʫʢ, 

ɹ. ʐʘʨʧʠʣʦ ʟʘʷʚʣʷʶʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʫ ʮʴʦʤʫ ʩʪʠʣʽ ʜʚʦʭ ʧʽʜʩʪʠʣʽʚ: 1) ʦʬʽʮʽʡʥʦʛʦ, 

ʩʣʫʞʙʦʚʦʛʦ ʽ 2) ʥʝʦʬʽʮʽʡʥʦʛʦ, ʧʨʠʚʘʪʥʦʛʦ. ñɿʘʣʝʞʥʦ ʚʽʜ ʪʝʤʠ ʣʠʩʪʘ, ʡʦʛʦ 
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ʧʨʠʟʥʘʯʝʥʥʷ ʽ ʚʟʘʻʤʠʥ ʢʦʨʝʩʧʦʥʜʝʥʪʽʚ, ð ʧʠʰʝ ʂ. ʃʝʥʝʮʴ, ð ʣʠʩʪʠ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ 

ʥʘ ʨʦʜʠʥʥʦ-ʧʦʙʫʪʦʚʽ; ʽʥʪʠʤʥʦ-ʪʦʚʘʨʠʩʴʢʽ; ʧʨʠʚʘʪʥʦ-ʜʽʣʦʚʽ; ʦʬʽʮʽʡʥʦ-ʜʽʣʦʚʽò [133]. 

ɻ. ɸʧʨʝʩʷʥ ʨʦʟʨʽʟʥʷʻ ʪʘʢʽ ʚʠʜʠ ʦʨʘʪʦʨʩʴʢʦʛʦ ʩʪʠʣʶ (ʆʉ): 1) ʛʨʦʤʘʜʩʴʢʦ-

ʧʦʣʽʪʠʯʥʝ ʦʨʘʪʦʨʩʴʢʝ ʤʠʩʪʝʮʪʚʦ (ʣʝʢʮʽʾ ʥʘ ʛʨʦʤʘʜʩʴʢʦ-ʧʦʣʽʪʠʯʥʽ ʪʝʤʠ, ʧʦʣʽʪʠʯʥʽ 

ʧʨʦʤʦʚʠ, ʦʛʣʷʜʠ, ʚʠʩʪʫʧʠ ʥʘ ʤʽʪʠʥʛʘʭ, ʘʛʽʪʘʮʽʡʥʽ ʧʨʦʤʦʚʠ); 2) ʘʢʘʜʝʤʽʯʥʝ 

ʦʨʘʪʦʨʩʴʢʝ ʤʠʩʪʝʮʪʚʦ (ʥʘʫʢʦʚʘ ʜʦʧʦʚʽʜʴ); 3) ʩʫʜʦʚʝ ʦʨʘʪʦʨʩʴʢʝ ʤʠʩʪʝʮʪʚʦ; 4) 

ʧʨʦʤʦʚʠ ʟ ʥʘʛʦʜʠ ʛʨʦʤʘʜʩʴʢʠʭ ʫʨʦʯʠʩʪʦʩʪʝʡ (ʶʚʽʣʝʡʥʘ ʧʨʦʤʦʚʘ ʘʙʦ ʧʦʟʜʦʨʦʚʣʝʥʥʷ, 

ʪʦʩʪ); 5) ʮʝʨʢʦʚʥʽ ʧʨʦʧʦʚʽʜʽ. 

ʆʪʞʝ, ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʩʪʠʣʴʦʚʘ ʩʬʝʨʘ ʤʦʚʠ ʧʦʩʪʽʡʥʦ 

ʫʪʦʯʥʷʻʪʴʩʷ: ʧʝʨʝʦʩʤʠʩʣʶʶʪʴʩʷ ʪʨʘʜʠʮʽʡʥʽ ʩʪʠʣʽ, ʚʽʜʥʦʚʣʶʶʪʴʩʷ ʪʽ, ʷʢʠʭ ʟʘ ʧʝʚʥʠʭ 

ʫʤʦʚ ʥʝ ʚʠʟʥʘʚʘʣʠ, ʬʦʨʤʫʶʪʴʩʷ ʥʦʚʽ.  

ʋʟʘʛʘʣʴʥʝʥʘ ʩʪʨʫʢʪʫʨʘ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʪʠʣʽʚ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

1. ʆʉʅʆɺʅɯ ʉʊʀʃɯ  

1.1 ʅʘʫʢʦʚʠʡ  

1.1.1 ɺʣʘʩʥʝ ʥʘʫʢʦʚʠʡ (ʘʢʘʜʝʤʽʯʥʠʡ); 

1.1.2 ʅʘʫʢʦʚʦ-ʜʦʚʽʜʢʦʚʠʡ; 

1.1.3 ʅʘʫʢʦʚʦ-ʥʘʚʯʘʣʴʥʠʡ (ʜʠʜʘʢʪʠʯʥʠʡ); 

1.1.4 ʅʘʫʢʦʚʦ-ʧʦʧʫʣʷʨʥʠʡ; 

1.2 ʆʬʽʮʽʡʥʦ-ʜʽʣʦʚʠʡ 

1.2.1 ɿʘʢʦʥʦʜʘʚʯʠʡ; 

1.2.2 ɼʠʧʣʦʤʘʪʠʯʥʠʡ; 

1.2.3 ɸʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʢʘʥʮʝʣʷʨʩʴʢʠʡ; 

1.2.4 ʖʨʠʜʠʯʥʠʡ 

1.3  ʇʫʙʣʽʮʠʩʪʠʯʥʠʡ 

1.3.1 ɺʣʘʩʥʝ ʧʫʙʣʽʮʠʩʪʠʯʥʠʡ; 

1.3.2 ʅʘʫʢʦʚʦ-ʧʫʙʣʽʮʠʩʪʠʯʥʠʡ; 

1.3.3 ʍʫʜʦʞʥʴʦ-ʧʫʙʣʽʮʠʩʪʠʯʥʠʡ; 

1.3.4 ʄʦʚʘ ʧʨʝʩʠ; 

1.3.5 ʄʦʚʘ ʨʘʜʽʦ ʽ ʪʝʣʝʙʘʯʝʥʥʷ; 

1.3.6 ʋʩʥʘ ʧʫʙʣʽʯʥʘ ʤʦʚʘ; 
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1.3.7 ʎʝʨʝʤʦʥʽʘʣʴʥʘ ʤʦʚʘ 

1.4  ʍʫʜʦʞʥʽʡ 

1.4.1 ɽʧʽʯʥʠʡ, ʧʨʦʟʦʚʠʡ; 

1.4.2 ʃʽʨʠʯʥʠʡ, ʧʦʝʪʠʯʥʠʡ; 

1.4.3 ɼʨʘʤʘʪʠʯʥʠʡ; 

1.4.4 ʂʦʤʙʽʥʦʚʘʥʠʡ 

1.5  ʈʦʟʤʦʚʥʠʡ 

1.5.1 ʈʦʟʤʦʚʥʦ-ʧʦʙʫʪʦʚʠʡ; 

1.5.2 ʈʦʟʤʦʚʥʦ-ʦʬʽʮʽʡʥʠʡ 

2. ɯʅʐɯ ʉʊʀʃɯ  

2.1  ɯʥʬʦʨʤʘʮʽʡʥʠʡ 

2.1.1  ɺʣʘʩʥʝ ʽʥʬʦʨʤʘʮʽʡʥʠʡ; 

2.1.2 ɸʥʘʣʽʪʠʯʥʠʡ 

2.2  ʂʦʥʬʝʩʽʡʥʠʡ 

2.2.1 ʉʘʢʨʘʣʴʥʠʡ; 

2.2.2 ʃʽʪʫʨʛʽʡʥʠʡ; 

2.2.3 ʇʨʦʧʦʚʽʜʥʠʮʴʢʠʡ; 

2.2.4 ʅʘʫʢʦʚʦ-ʢʦʥʬʝʩʽʡʥʠʡ; 

2.2.5 ʍʫʜʦʞʥʴʦ-ʢʦʥʬʝʩʽʡʥʠʡ 

2.3  ɽʧʽʩʪʦʣʷʨʥʠʡ 

2.3.1  ʆʬʽʮʽʡʥʠʡ, ʩʣʫʞʙʦʚʠʡ; 

2.3.2  ʅʝʦʬʽʮʽʡʥʠʡ, ʧʨʠʚʘʪʥʠʡ 

2.4  ʆʨʘʪʦʨʩʴʢʠʡ 

2.4.1  ɻʨʦʤʘʜʩʴʢʦ-ʧʦʣʽʪʠʯʥʝ ʦʨʘʪʦʨʩʴʢʝ ʤʠʩʪʝʮʪʚʦ; 

2.4.2  ɸʢʘʜʝʤʽʯʥʝ ʦʨʘʪʦʨʩʴʢʝ ʤʠʩʪʝʮʪʚʦ; 

2.4.3  ʉʫʜʦʚʝ ʦʨʘʪʦʨʩʴʢʝ ʤʠʩʪʝʮʪʚʦ; 

2.4.4  ʋʨʦʯʠʩʪʽ ʧʨʦʤʦʚʠ; 

2.4.5  ʎʝʨʢʦʚʥʽ ʧʨʦʧʦʚʽʜʽ. 

2.3.2. ʐʢʘʣʘ ʩʪʫʧʝʥʶ ʬʦʨʤʘʣʽʟʦʚʘʥʦʩʪʽ ʜʦʢʫʤʝʥʪʫ 

ɼʣʷ ʘʥʘʣʽʟʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʪʠʣʽʚ ʽ ʧʽʜʩʪʠʣʽʚ ʟ ʪʦʯʢʠ ʟʦʨʫ ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʭ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʦʙʨʦʙʢʠ, ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʦʟʥʘʢʠ, ʥʘʷʚʥʽʩʪʴ ʷʢʠʭ ʫ ʪʝʢʩʪʘʭ 
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ʢʦʥʢʨʝʪʥʦʛʦ ʩʪʠʣʶ (ʧʽʜʩʪʠʣʶ) ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʙʨʦʙʢʠ, ʽ, ʥʘ ʦʩʥʦʚʽ ʮʴʦʛʦ 

ʩʬʦʨʤʫʚʘʪʠ ʢʨʠʪʝʨʽʾ ʘʥʘʣʽʟʫ. 

ʆʙʨʦʙʢʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʟʘʩʦʙʫ çʈʝʢʫʨʩʠʚʥʠʡ 

ʨʝʜʫʢʪʦʨè. ʈʦʙʦʪʫ ʨʝʢʫʨʩʠʚʥʦʛʦ ʨʝʜʫʢʪʦʨʘ, ʷʢ ʽʥʩʪʨʫʤʝʥʪʫ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʪʝʢʩʪʽʚ, 

ʧʦʙʫʜʦʚʘʥʦ ʥʘ ʧʨʠʥʮʠʧʽ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʜʽʣʝʥʥʷ ʟ ʚʭʽʜʥʦʛʦ ʪʝʢʩʪʫ, ʱʦ 

ʦʙʨʦʙʣʷʻʪʴʩʷ: 

1) ʉʫʪʥʦʩʪʝʡ. ʉʫʪʥʦʩʪʽ ʤʘʶʪʴ ʙʫʪʠ ʷʚʥʦ ʚʢʘʟʘʥʽ ʚ ʪʝʢʩʪʽ. ʅʘʧʨʠʢʣʘʜ: ʽʤ`ʷ 

ʣʶʜʠʥʠ, ʥʘʟʚʘ ʪʚʘʨʠʥʠ, ʤʽʩʪʘ, ʚʫʣʠʮʽ, ʥʘʟʚʘ ʪʦʚʘʨʫ, ʤʽʩʷʮʴ, ʨʽʢ, ʽ ʪ. ʽʥ.; 

2) ɺʽʜʥʦʰʝʥʴ "ʚʠʱʝ-ʥʠʞʯʝ", "ʢʣʘʩ-ʧʽʜʢʣʘʩ", "ʢʣʘʩ-ʦʙôʻʢʪ ". ʅʘʧʨʠʢʣʘʜ: 

ʧʨʠʩʫʪʥʷ ʢʘʪʝʛʦʨʽʷ "ʘʢʘʜʝʤʽʢʠ" ʽ, ʚʣʘʩʥʝ, ʘʢʘʜʝʤʽʢʠ, ʱʦ ʜʦ ʥʝʾ ʥʘʣʝʞʘʪʴ;  

3) ɸʪʨʠʙʫʪʽʚ ʦʙôʻʢʪʽʚ, ʥʘʧʨʠʢʣʘʜ: ʘʚʪʦʤʦʙʽʣʴ, ʢʦʣʽʨ: ʟʝʣʝʥʠʡ; 

4) ʂʦʥʪʝʢʩʪʽʚ, ʪʦʙʪʦ ʬʨʘʛʤʝʥʪʽʚ ʚʭʽʜʥʦʛʦ ʪʝʢʩʪʫ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʪʦʛʦ ʯʠ 

ʽʥʰʦʛʦ ʦʙôʻʢʪʫ. 

ɼʦʧʦʤʽʞʥʽ ʦʟʥʘʢʠ, ʷʢʽ ʤʦʞʫʪʴ ʟʫʩʪʨʽʯʘʪʠʩʴ ʫ ʚʭʽʜʥʦʤʫ ʪʝʢʩʪʽ, ʽ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʚ ʧʨʦʮʝʩʽ ʡʦʛʦ ʦʙʨʦʙʢʠ:  

1) ɿʘʛʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʜʦʢʫʤʝʥʪʫ (ʟʤʽʩʪ, ʟʘʛʦʣʦʚʢʠ); 

2) ʈʦʟʜʽʣʴʥʠʢʠ. ɺ ʪʝʢʩʪʽ ʤʘʶʪʴ ʙʫʪʠ ʯʽʪʢʽ ʤʝʞʽ ʨʽʟʥʠʭ ʩʤʠʩʣʦʚʠʭ ʬʨʘʛʤʝʥʪʽʚ. 

ʅʘʧʨʠʢʣʘʜ, ʘʙʟʘʮʠ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʢʦʥʢʨʝʪʥʠʭ ʣʶʜʝʡ;  

3) ʉʧʠʩʢʠ. ʈʝʜʫʢʪʦʨ ʚʠʜʽʣʷʻ ʦʜʥʦʨʽʚʥʝʚʽ ʦʧʠʩʠ ʩʫʪʥʦʩʪʝʡ, ʱʦ ʨʦʟʤʽʱʝʥʽ 

ʧʦʩʣʽʜʦʚʥʦ. ʅʘʧʨʠʢʣʘʜ: ʩʧʠʩʦʢ ʣʶʜʝʡ; 

4) ʉʧʝʮʽʘʣʽʟʦʚʘʥʽ ʦʙôʻʢʪʠ: ʪʘʙʣʠʮʽ, ʨʠʩʫʥʢʠ. ʊʘʢʽ ʦʙôʻʢʪʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʜʞʝʨʝʣʦʤ ʚʘʞʣʠʚʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʘʣʝ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʭ ʩʪʨʫʢʪʫʨʠ (ʩʢʣʘʜʥʽ 

ʟʘʛʦʣʦʚʢʠ ʪʘʙʣʠʮʴ, ʙʘʛʘʪʦʩʪʨʦʯʥʽ ʧʽʜʧʠʩʠ ʜʦ ʨʠʩʫʥʢʽʚ ʟ ʚʢʘʟʽʚʢʦʶ ʨʽʟʥʠʭ ʯʘʩʪʠʥ, 

ʪʠʧʫ (ʨʠʩ 1, ʘ; ʨʠʩ 1, ʙ)) ʤʦʞʫʪʴ ʚʠʤʘʛʘʪʠ ʩʢʣʘʜʥʠʭ ʧʨʦʮʝʜʫʨ ʘʥʘʣʽʟʫ. 

ʉʧʦʩʦʙʠ ʦʙʨʦʙʢʠ ʜʦʢʫʤʝʥʪʽʚ ʨʝʜʫʢʪʦʨʦʤ: 

1) ɸʥʘʣʽʟ ʩʪʨʫʢʪʫʨʠ (ʟʤʽʩʪ, ʩʧʠʩʢʠ ʪʘ ʽʥ.) ʜʦʢʫʤʝʥʪʫ; 

2) ʈʝʛʫʣʷʨʥʽ ʢʦʥʩʪʨʫʢʮʽʾ; 

3) ɿʘʩʪʦʩʫʚʘʥʥʷ ʩʣʦʚʥʠʢʽʚ.  ʗʢʱʦ ʚʞʝ ʽʩʥʫʻ ʪʝʟʘʫʨʫʩ ʩʫʪʥʦʩʪʝʡ (ʥʘʧʨʠʢʣʘʜ, 

ʩʧʠʩʦʢ ʽʤʝʥ ʽ ʧʨʽʟʚʠʱ) ʪʦ ʦʙʨʦʙʢʫ ʤʦʞʥʘ ʚʠʢʦʥʫʚʘʪʠ ʜʦʩʪʘʪʥʴʦ ʧʨʦʩʪʦ; ʷʢʱʦ ʚ 
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ʪʝʢʩʪʽ ʻ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʽ ʥʘʟʚʠ, ʘʣʝ ʥʝ ʽʩʥʫʻ ʪʝʟʘʫʨʫʩʫ ʜʣʷ ʥʠʭ ï ʪʦ ʛʽʨʰʝ; ʷʢʱʦ ʞ ʚ 

ʪʝʢʩʪʽ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʩʠʥʦʥʽʤʽʷ, ʪʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʣʦʚʥʠʢʽʚ, ʷʢ ʧʨʘʚʠʣʦ, ʻ 

ʥʝʝʬʝʢʪʠʚʥʠʤ. 

ʆʪʞʝ, ʢʨʠʪʝʨʽʷʤʠ ʘʥʘʣʽʟʫ ʩʪʠʣʽʚ (ʧʽʜʩʪʠʣʽʚ) ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʙʨʦʙʢʠ 

ʨʝʜʫʢʪʦʨʦʤ ʙʫʜʫʪʴ ʥʘʷʚʥʽʩʪʴ ʫ ʥʠʭ ʽ ʷʢʽʩʪʴ ʦʬʦʨʤʣʝʥʥʷ: ʩʫʪʥʦʩʪʝʡ; ʚʽʜʥʦʰʝʥʴ; 

ʘʪʨʠʙʫʪʽʚ; ʢʦʥʪʝʢʩʪʽʚ; ʟʤʽʩʪʫ (ʨʫʙʨʠʢʘʮʽʾ); ʨʦʟʜʽʣʴʥʠʢʽʚ; ʩʧʠʩʢʽʚ; ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʦʙôʻʢʪʽʚ. 

ʉʢʣʘʜʥʽʩʪʴ ʦʮʽʥʢʠ ʚʠʟʥʘʯʝʥʠʭ ʢʨʠʪʝʨʽʾʚ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʦʮʽʥʠʪʠ 

ʥʝ ʣʠʰʝ ʥʘʷʚʥʽʩʪʴ ʚ ʪʝʢʩʪʽ ʜʘʥʦʛʦ ʧʽʜʩʪʠʣʶ ʢʦʞʥʦʛʦ ʢʨʠʪʝʨʽʶ, ʘʣʝ ʽ ʷʢʽʩʪʴ ʡʦʛʦ 

ʦʬʦʨʤʣʝʥʥʷ, ʱʦ ʤʘʻ ʚʠʩʦʢʫ ʚʘʞʣʠʚʽʩʪʴ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʾ ʦʙʨʦʙʢʠ. ʊʦʤʫ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʦʮʽʥʶʚʘʪʠ ʢʨʠʪʝʨʽʾ ʧʦ ʪʘʢʽʡ ʣʽʥʛʚʽʩʪʠʯʥʽʡ ʰʢʘʣʽ: 

ǒ ʥʠʟʴʢʘ ʥʘʷʚʥʽʩʪʴ ï ʷʢʱʦ ʚ ʪʝʢʩʪʽ ʭʫʜʦʞʥʴʦʛʦ ʩʪʠʣʶ ʤʘʡʞʝ ʥʽʢʦʣʠ ʥʝ 

ʧʨʠʩʫʪʥʽ ʩʧʠʩʢʠ, ʥʝʤʘʻ ʥʝʦʙʭʽʜʥʦʩʪʽ ʦʮʽʥʶʚʘʪʠ ʾʭ ʷʢʽʩʪʴ ʚ ʪʘʢʦʤʫ ʪʝʢʩʪʽ. ɺ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʙʫʜʝ ʧʨʠʩʚʦʻʥʦ ʟʥʘʯʝʥʥʷ çʥʠʟʴʢʘ ʥʘʷʚʥʽʩʪʴè; 

ǒ ʥʠʟʴʢʘ ʚʘʞʣʠʚʽʩʪʴ ï ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʦʬʦʨʤʣʝʥʥʽ ʧʦʝʪʠʯʥʠʭ ʪʚʦʨʽʚ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʨʦʟʜʽʣʴʥʠʢʠ (ʤʽʞ ʩʪʨʦʬʘʤʠ), ʘʣʝ ʪʫʪ ʚʦʥʠ ʛʨʘʶʪʴ ʨʦʣʴ 

ʽʥʩʪʨʫʤʝʥʪʫ, ʱʦ ʙʽʣʴʰʝ ʩʣʫʛʫʻ ʟʨʫʯʥʦʩʪʽ ʯʠʪʘʥʥʷ, ʘʥʽʞ ʣʦʛʽʯʥʦʤʫ ʧʦʜʽʣʫ ʪʝʢʩʪʫ ʥʘ 

ʯʘʩʪʠʥʠ, ʽ ʪʦʤʫ ʨʦʟʜʽʣʴʥʠʢʠ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʤʘʶʪʴ ʥʠʟʴʢʫ ʚʘʞʣʠʚʽʩʪʴ. ɸʙʦ 

ʽʣʶʩʪʨʘʮʽʾ ʚ ʭʫʜʦʞʥʴʦʤʫ ʪʝʢʩʪʽ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʥʘʫʢʦʚʦʛʦ; 

ǒ ʚʠʩʦʢʘ ʩʢʣʘʜʥʽʩʪʴ ʦʙʨʦʙʢʠ ï ʥʘʧʨʠʢʣʘʜ, ʚ ʜʦʢʫʤʝʥʪʘʭ ʦʬʽʮʽʡʥʦ-ʜʽʣʦʚʦʛʦ 

ʩʪʠʣʶ ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʧʠʩʢʠ, ʘʣʝ ʚ ʤʝʞʘʭ ʦʜʥʦʛʦ ʧʫʥʢʪʫ ʩʧʠʩʢʫ ʟʫʩʪʨʽʯʘʻʪʴʩʷ 

ʙʘʛʘʪʦ ʨʦʟʜʽʣʴʥʠʢʽʚ, ʱʦ ʚʠʢʣʠʢʘʻ ʩʢʣʘʜʥʽʩʪʴ ʧʨʠ ʘʚʪʦʤʘʪʠʯʥʽʡ ʦʙʨʦʙʮʽ; 

ǒ ʜʦʧʫʩʪʠʤʘ ʩʢʣʘʜʥʽʩʪʴ ï ʙʫʚʘʶʪʴ ʚʠʧʘʜʢʠ, ʢʦʣʠ ʟʘ ʧʝʚʥʠʭ ʫʤʦʚ ʨʝʜʫʢʪʦʨʦʤ 

ʤʦʞʥʘ ʦʙʨʦʙʣʷʪʠ ʩʢʣʘʜʥʽ ʪʝʢʩʪʠ, ʪʦʜʽ ʩʢʣʘʜʥʽʩʪʴ ʚʚʘʞʘʻʪʴʩʷ ʜʦʧʫʩʪʠʤʦʶ ʘʙʦ 

ʧʨʠʡʥʷʪʥʦʶ. ʅʘʧʨʠʢʣʘʜ, ʥʘʷʚʥʽʩʪʴ ʩʧʝʮʽʘʣʴʥʠʭ ʩʣʦʚʥʠʢʽʚ ʤʦʞʝ ʩʧʨʦʩʪʠʪʠ ʦʙʨʦʙʢʫ 

ʪʝʢʩʪʫ; 

ǒ ʚʠʩʦʢʘ ʷʢʽʩʪʴ ï ʧʘʨʘʤʝʪʨ, ʱʦ ʜʝʤʦʥʩʪʨʫʻ ʥʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ 

ʘʚʪʦʤʘʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʪʝʢʩʪʫ. 

ɺ ʯʠʩʣʦʚʦʤʫ ʚʠʨʘʞʝʥʥʽ ʰʢʘʣʘ ʤʘʪʠʤʝ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 
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ǒ ʥʠʟʴʢʘ ʥʘʷʚʥʽʩʪʴ, = 1 

ǒ ʥʠʟʴʢʘ ʚʘʞʣʠʚʽʩʪʴ, = 1 

ǒ ʚʠʩʦʢʘ ʩʢʣʘʜʥʽʩʪʴ, = 4 

ǒ ʜʦʧʫʩʪʠʤʘ ʩʢʣʘʜʥʽʩʪʴ, = 6 

ǒ ʚʠʩʦʢʘ ʷʢʽʩʪʴ, = 10 

ʈʝʟʫʣʴʪʘʪ ʝʢʩʧʝʨʪʥʦʾ ʦʮʽʥʢʠ ʧʽʜʩʪʠʣʽʚ ʚʽʜʦʙʨʘʞʝʥʦ ʚ ɼʦʜʘʪʢʫ ɻ. 

ʈʘʥʞʫʚʘʥʥʷ ʩʪʠʣʽʚ ʟʜʽʡʩʥʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʉʇʇʈ ɸʣʴʪʝʨʥʘʪʠʚʘ. ɺʠʙʽʨ 

ʩʠʩʪʝʤʠ ʧʝʨʝʚʘʛ ʧʨʦʽʣʶʩʪʨʦʚʘʥʦ ʥʘ ʨʠʩ. 2.4. 

 

ʈʠʩʫʥʦʢ 2.4 ï ʉʠʩʪʝʤʘ ʧʝʨʝʚʘʛ ʢʨʠʪʝʨʽʾʚ 

 

ʈʝʟʫʣʴʪʘʪ ʧʨʦʚʝʜʝʥʦʛʦ ʨʘʥʞʫʚʘʥʥʷ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚ ʪʘʙʣʠʮʽ 2.2, ʻ ʰʢʘʣʦʶ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʙʨʦʙʢʠ ʨʝʢʫʨʩʠʚʥʠʤ ʨʝʜʫʢʪʦʨʦʤ ʜʦʢʫʤʝʥʪʽʚ ʨʽʟʥʠʭ ʩʪʠʣʴʦʚʠʭ ʛʨʫʧ. 

ʇʦ ʩʫʪʽ ʚʦʥʘ ʻ ʰʢʘʣʦʶ ʩʪʫʧʝʥʷ ʬʦʨʤʘʣʽʟʦʚʘʥʦʩʪʽ ʜʦʢʫʤʝʥʪʽʚ ʨʽʟʥʠʭ ʩʪʠʣʽʚ. 

  



 

 

ʊʘʙʣʠʮʷ 2.1 ï ʈʝʟʫʣʴʪʘʪ ʨʘʥʞʫʚʘʥʥʷ  

# ɽʣʝʤʝʥʪʠ ɿʥʘʯʝʥʥʷ 

ʂʨʠʪʝʨʽʾ 

ʉʫʪʥʦʩʪʽ ɺʽʜʥʦʰʝʥʥʷ ɸʪʨʠʙʫʪʠ ʂʦʥʪʝʢʩʪʠ 

ɿʤʽʩʪ, 

ʨʫʙʨʠʢʘʮʽʷ ʈʦʟʜʽʣʴʥʠʢʠ ʉʧʠʩʢʠ 

ʉʧʝʮʽʘʣʽʟʦʚʘʥʽ 

ʦʙôʻʢʪʠ 

1 

ʅʘʫʢʦʚʦ-

ʜʦʚʽʜʢʦʚʠʡ 1 

ʚʠʩʦʢʘ 

ʷʢʽʩʪʴ 

ʚʠʩʦʢʘ 

ʷʢʽʩʪʴ 

ʜʦʧʫʩʪʠʤʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʚʠʩʦʢʘ 

ʷʢʽʩʪʴ 

ʚʠʩʦʢʘ 

ʷʢʽʩʪʴ 

ʚʠʩʦʢʘ 

ʷʢʽʩʪʴ 

ʚʠʩʦʢʘ 

ʷʢʽʩʪʴ 

ʜʦʧʫʩʪʠʤʘ 

ʩʢʣʘʜʥʽʩʪʴ 

2 ɿʘʢʦʥʦʜʘʚʯʠʡ 0.769 

ʜʦʧʫʩʪʠʤʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʜʦʧʫʩʪʠʤʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʜʦʧʫʩʪʠʤʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʚʠʩʦʢʘ 

ʷʢʽʩʪʴ 

ʚʠʩʦʢʘ 

ʷʢʽʩʪʴ 

ʚʠʩʦʢʘ 

ʷʢʽʩʪʴ 

ʜʦʧʫʩʪʠʤʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

3 

ʅʘʫʢʦʚʦ-

ʥʘʚʯʘʣʴʥʠʡ 0.724 

ʜʦʧʫʩʪʠʤʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʜʦʧʫʩʪʠʤʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʜʦʧʫʩʪʠʤʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʜʦʧʫʩʪʠʤʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʚʠʩʦʢʘ 

ʷʢʽʩʪʴ 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʜʦʧʫʩʪʠʤʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʜʦʧʫʩʪʠʤʘ 

ʩʢʣʘʜʥʽʩʪʴ 

4 ɺʣʘʩʥʝ ʥʘʫʢʦʚʠʡ 0.575 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʜʦʧʫʩʪʠʤʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʜʦʧʫʩʪʠʤʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʜʦʧʫʩʪʠʤʘ 

ʩʢʣʘʜʥʽʩʪʴ 

5 

ɸʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-

ʢʘʥʮʝʣʷʨʩʴʢʠʡ 0.572 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʜʦʧʫʩʪʠʤʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʜʦʧʫʩʪʠʤʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʜʦʧʫʩʪʠʤʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

6 

ɺʣʘʩʥʝ 

ʽʥʬʦʨʤʘʮʽʡʥʠʡ 0.507 

ʜʦʧʫʩʪʠʤʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

7 ɼʠʧʣʦʤʘʪʠʯʥʠʡ 0.475 

ʜʦʧʫʩʪʠʤʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʜʦʧʫʩʪʠʤʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʚʘʞʣʠʚʽʩʪʴ 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

8 

ʅʘʫʢʦʚʦ-

ʧʦʧʫʣʷʨʥʠʡ 0.411 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʜʦʧʫʩʪʠʤʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʚʘʞʣʠʚʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʚʘʞʣʠʚʽʩʪʴ 

9 ʖʨʠʜʠʯʥʠʡ 0.41 

ʜʦʧʫʩʪʠʤʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʚʘʞʣʠʚʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

 

https://ontology4.inhost.com.ua/?privategraph=3992&detail=%D0%9D%D0%B0%D1%83%D0%BA%D0%BE%D0%B2%D0%BE-%D0%B4%D0%BE%D0%B2%D1%96%D0%B4%D0%BA%D0%BE%D0%B2%D0%B8%D0%B9
https://ontology4.inhost.com.ua/?privategraph=3992&detail=%D0%9D%D0%B0%D1%83%D0%BA%D0%BE%D0%B2%D0%BE-%D0%B4%D0%BE%D0%B2%D1%96%D0%B4%D0%BA%D0%BE%D0%B2%D0%B8%D0%B9
https://ontology4.inhost.com.ua/?privategraph=3992&detail=%D0%97%D0%B0%D0%BA%D0%BE%D0%BD%D0%BE%D0%B4%D0%B0%D0%B2%D1%87%D0%B8%D0%B9
https://ontology4.inhost.com.ua/?privategraph=3992&detail=%D0%9D%D0%B0%D1%83%D0%BA%D0%BE%D0%B2%D0%BE-%D0%BD%D0%B0%D0%B2%D1%87%D0%B0%D0%BB%D1%8C%D0%BD%D0%B8%D0%B9
https://ontology4.inhost.com.ua/?privategraph=3992&detail=%D0%9D%D0%B0%D1%83%D0%BA%D0%BE%D0%B2%D0%BE-%D0%BD%D0%B0%D0%B2%D1%87%D0%B0%D0%BB%D1%8C%D0%BD%D0%B8%D0%B9
https://ontology4.inhost.com.ua/?privategraph=3992&detail=%D0%92%D0%BB%D0%B0%D1%81%D0%BD%D0%B5%20%D0%BD%D0%B0%D1%83%D0%BA%D0%BE%D0%B2%D0%B8%D0%B9
https://ontology4.inhost.com.ua/?privategraph=3992&detail=%D0%90%D0%B4%D0%BC%D1%96%D0%BD%D1%96%D1%81%D1%82%D1%80%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D0%BE-%D0%BA%D0%B0%D0%BD%D1%86%D0%B5%D0%BB%D1%8F%D1%80%D1%81%D1%8C%D0%BA%D0%B8%D0%B9
https://ontology4.inhost.com.ua/?privategraph=3992&detail=%D0%90%D0%B4%D0%BC%D1%96%D0%BD%D1%96%D1%81%D1%82%D1%80%D0%B0%D1%82%D0%B8%D0%B2%D0%BD%D0%BE-%D0%BA%D0%B0%D0%BD%D1%86%D0%B5%D0%BB%D1%8F%D1%80%D1%81%D1%8C%D0%BA%D0%B8%D0%B9
https://ontology4.inhost.com.ua/?privategraph=3992&detail=%D0%92%D0%BB%D0%B0%D1%81%D0%BD%D0%B5%20%D1%96%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D1%96%D0%B9%D0%BD%D0%B8%D0%B9
https://ontology4.inhost.com.ua/?privategraph=3992&detail=%D0%92%D0%BB%D0%B0%D1%81%D0%BD%D0%B5%20%D1%96%D0%BD%D1%84%D0%BE%D1%80%D0%BC%D0%B0%D1%86%D1%96%D0%B9%D0%BD%D0%B8%D0%B9
https://ontology4.inhost.com.ua/?privategraph=3992&detail=%D0%94%D0%B8%D0%BF%D0%BB%D0%BE%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%BD%D0%B8%D0%B9
https://ontology4.inhost.com.ua/?privategraph=3992&detail=%D0%9D%D0%B0%D1%83%D0%BA%D0%BE%D0%B2%D0%BE-%D0%BF%D0%BE%D0%BF%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%B8%D0%B9
https://ontology4.inhost.com.ua/?privategraph=3992&detail=%D0%9D%D0%B0%D1%83%D0%BA%D0%BE%D0%B2%D0%BE-%D0%BF%D0%BE%D0%BF%D1%83%D0%BB%D1%8F%D1%80%D0%BD%D0%B8%D0%B9
https://ontology4.inhost.com.ua/?privategraph=3992&detail=%D0%AE%D1%80%D0%B8%D0%B4%D0%B8%D1%87%D0%BD%D0%B8%D0%B9
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 2.1 

10 

ʅʘʫʢʦʚʦ-

ʧʫʙʣʽʮʠʩʪʠʯʥʠʡ 0.396 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘ̫ʚʥʽʩʪʴ 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʚʘʞʣʠʚʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

11 

ʎʝʨʝʤʦʥʽʘʣʴʥʘ 

ʤʦʚʘ 0.393 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʜʦʧʫʩʪʠʤʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

12 

ʅʘʫʢʦʚʦ-

ʢʦʥʬʝʩʽʡʥʠʡ 0.38 

ʜʦʧʫʩʪʠʤʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʜʦʧʫʩʪʠʤʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʚʘʞʣʠʚʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

13 ʅʝʦʬʽʮʽʡʥʠʡ 0.371 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʚʘʞʣʠʚʽʩʪʴ 

ʚʠʩʦʢʘ 

ʷʢʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

14 

ɸʢʘʜʝʤʽʯʥʝ 

ʦʨʘʪʦʨʩʴʢʝ 

ʤʠʩʪʝʮʪʚʦ 0.366 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

15 ʆʬʽʮʽʡʥʠʡ 0.349 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʚʘʞʣʠʚʽʩʪʴ 

ʜʦʧʫʩʪʠʤʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

16 

ɺʣʘʩʥʝ 

ʧʫʙʣʽʮʠʩʪʠʯʥʠʡ; 

ʤʦʚʘ ʧʨʝʩʠ 0.334 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʚʘʞʣʠʚʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

17 

ɽʧʽʯʥʠʡ, ʧʨʦʟʦʚʠʡ; 

ʣʽʨʠʯʥʠʡ, 

ʧʦʝʪʠʯʥʠʡ 0.305 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʚʘʞʣʠʚʽʩʪʴ 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʚʘʞʣʠʚʽʩʪʴ 

ʥʠʟʴʢʘ 

ʚʘʞʣʠʚʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

18 

ʈʦʟʤʦʚʥʦ-

ʧʦʙʫʪʦʚʠʡ 0.305 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʚʘʞʣʠʚʽʩʪʴ 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

https://ontology4.inhost.com.ua/?privategraph=3992&detail=%D0%9D%D0%B0%D1%83%D0%BA%D0%BE%D0%B2%D0%BE-%D0%BF%D1%83%D0%B1%D0%BB%D1%96%D1%86%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%BD%D0%B8%D0%B9
https://ontology4.inhost.com.ua/?privategraph=3992&detail=%D0%9D%D0%B0%D1%83%D0%BA%D0%BE%D0%B2%D0%BE-%D0%BF%D1%83%D0%B1%D0%BB%D1%96%D1%86%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%BD%D0%B8%D0%B9
https://ontology4.inhost.com.ua/?privategraph=3992&detail=%D0%A6%D0%B5%D1%80%D0%B5%D0%BC%D0%BE%D0%BD%D1%96%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%20%D0%BC%D0%BE%D0%B2%D0%B0
https://ontology4.inhost.com.ua/?privategraph=3992&detail=%D0%A6%D0%B5%D1%80%D0%B5%D0%BC%D0%BE%D0%BD%D1%96%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%20%D0%BC%D0%BE%D0%B2%D0%B0
https://ontology4.inhost.com.ua/?privategraph=3992&detail=%D0%9D%D0%B0%D1%83%D0%BA%D0%BE%D0%B2%D0%BE-%D0%BA%D0%BE%D0%BD%D1%84%D0%B5%D1%81%D1%96%D0%B9%D0%BD%D0%B8%D0%B9
https://ontology4.inhost.com.ua/?privategraph=3992&detail=%D0%9D%D0%B0%D1%83%D0%BA%D0%BE%D0%B2%D0%BE-%D0%BA%D0%BE%D0%BD%D1%84%D0%B5%D1%81%D1%96%D0%B9%D0%BD%D0%B8%D0%B9
https://ontology4.inhost.com.ua/?privategraph=3992&detail=%D0%9D%D0%B5%D0%BE%D1%84%D1%96%D1%86%D1%96%D0%B9%D0%BD%D0%B8%D0%B9
https://ontology4.inhost.com.ua/?privategraph=3992&detail=%D0%90%D0%BA%D0%B0%D0%B4%D0%B5%D0%BC%D1%96%D1%87%D0%BD%D0%B5%20%D0%BE%D1%80%D0%B0%D1%82%D0%BE%D1%80%D1%81%D1%8C%D0%BA%D0%B5%20%D0%BC%D0%B8%D1%81%D1%82%D0%B5%D1%86%D1%82%D0%B2%D0%BE
https://ontology4.inhost.com.ua/?privategraph=3992&detail=%D0%90%D0%BA%D0%B0%D0%B4%D0%B5%D0%BC%D1%96%D1%87%D0%BD%D0%B5%20%D0%BE%D1%80%D0%B0%D1%82%D0%BE%D1%80%D1%81%D1%8C%D0%BA%D0%B5%20%D0%BC%D0%B8%D1%81%D1%82%D0%B5%D1%86%D1%82%D0%B2%D0%BE
https://ontology4.inhost.com.ua/?privategraph=3992&detail=%D0%90%D0%BA%D0%B0%D0%B4%D0%B5%D0%BC%D1%96%D1%87%D0%BD%D0%B5%20%D0%BE%D1%80%D0%B0%D1%82%D0%BE%D1%80%D1%81%D1%8C%D0%BA%D0%B5%20%D0%BC%D0%B8%D1%81%D1%82%D0%B5%D1%86%D1%82%D0%B2%D0%BE
https://ontology4.inhost.com.ua/?privategraph=3992&detail=%D0%9E%D1%84%D1%96%D1%86%D1%96%D0%B9%D0%BD%D0%B8%D0%B9
https://ontology4.inhost.com.ua/?privategraph=3992&detail=%D0%92%D0%BB%D0%B0%D1%81%D0%BD%D0%B5%20%D0%BF%D1%83%D0%B1%D0%BB%D1%96%D1%86%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%BD%D0%B8%D0%B9%3B%20%D0%BC%D0%BE%D0%B2%D0%B0%20%D0%BF%D1%80%D0%B5%D1%81%D0%B8
https://ontology4.inhost.com.ua/?privategraph=3992&detail=%D0%92%D0%BB%D0%B0%D1%81%D0%BD%D0%B5%20%D0%BF%D1%83%D0%B1%D0%BB%D1%96%D1%86%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%BD%D0%B8%D0%B9%3B%20%D0%BC%D0%BE%D0%B2%D0%B0%20%D0%BF%D1%80%D0%B5%D1%81%D0%B8
https://ontology4.inhost.com.ua/?privategraph=3992&detail=%D0%92%D0%BB%D0%B0%D1%81%D0%BD%D0%B5%20%D0%BF%D1%83%D0%B1%D0%BB%D1%96%D1%86%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%BD%D0%B8%D0%B9%3B%20%D0%BC%D0%BE%D0%B2%D0%B0%20%D0%BF%D1%80%D0%B5%D1%81%D0%B8
https://ontology4.inhost.com.ua/?privategraph=3992&detail=%D0%95%D0%BF%D1%96%D1%87%D0%BD%D0%B8%D0%B9%2C%20%D0%BF%D1%80%D0%BE%D0%B7%D0%BE%D0%B2%D0%B8%D0%B9%3B%20%D0%BB%D1%96%D1%80%D0%B8%D1%87%D0%BD%D0%B8%D0%B9%2C%20%D0%BF%D0%BE%D0%B5%D1%82%D0%B8%D1%87%D0%BD%D0%B8%D0%B9
https://ontology4.inhost.com.ua/?privategraph=3992&detail=%D0%95%D0%BF%D1%96%D1%87%D0%BD%D0%B8%D0%B9%2C%20%D0%BF%D1%80%D0%BE%D0%B7%D0%BE%D0%B2%D0%B8%D0%B9%3B%20%D0%BB%D1%96%D1%80%D0%B8%D1%87%D0%BD%D0%B8%D0%B9%2C%20%D0%BF%D0%BE%D0%B5%D1%82%D0%B8%D1%87%D0%BD%D0%B8%D0%B9
https://ontology4.inhost.com.ua/?privategraph=3992&detail=%D0%95%D0%BF%D1%96%D1%87%D0%BD%D0%B8%D0%B9%2C%20%D0%BF%D1%80%D0%BE%D0%B7%D0%BE%D0%B2%D0%B8%D0%B9%3B%20%D0%BB%D1%96%D1%80%D0%B8%D1%87%D0%BD%D0%B8%D0%B9%2C%20%D0%BF%D0%BE%D0%B5%D1%82%D0%B8%D1%87%D0%BD%D0%B8%D0%B9
https://ontology4.inhost.com.ua/?privategraph=3992&detail=%D0%A0%D0%BE%D0%B7%D0%BC%D0%BE%D0%B2%D0%BD%D0%BE-%D0%BF%D0%BE%D0%B1%D1%83%D1%82%D0%BE%D0%B2%D0%B8%D0%B9
https://ontology4.inhost.com.ua/?privategraph=3992&detail=%D0%A0%D0%BE%D0%B7%D0%BC%D0%BE%D0%B2%D0%BD%D0%BE-%D0%BF%D0%BE%D0%B1%D1%83%D1%82%D0%BE%D0%B2%D0%B8%D0%B9
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 2.1 

19 ɼʨʘʤʘʪʠʯʥʠʡ 0.305 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʚʘʞʣʠʚʽʩʪʴ 

ʥʠʟʴʢʘ 

ʚʘʞʣʠʚʽʩʪʴ 

ʥʠʟʴʢʘ 

ʚʘʞʣʠʚʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

20 

ʉʘʢʨʘʣʴʥʠʡ; 

ʣʽʪʫʨʛʽʡʥʠʡ; 

ʢʦʤʙʽʥʦʚʘʥʠʡ 0.305 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʚʘʞʣʠʚʽʩʪʴ 

ʥʠʟʴʢʘ 

ʚʘʞʣʠʚʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

21 

ʍʫʜʦʞʥʴʦ-

ʢʦʥʬʝʩʽʡʥʠʡ; ʤʦʚʘ 

ʨʘʜʽʦ ʽ ʪʝʣʝʙʘʯʝʥʥʷ; 

ʭʫʜʦʞʥʴʦ-

ʧʫʙʣʽʮʠʩʪʠʯʥʠʡ; 

ʘʥʘʣʽʪʠʯʥʠʡ 0.305 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʚʘʞʣʠʚʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪ ɹ

22 

ʎʝʨʢʦʚʥʽ ʧʨʦʧʦʚʽʜʽ; 

ʫʨʦʯʠʩʪʽ ʧʨʦʤʦʚʠ; 

ʛʨʦʤʘʜʩʴʢʦ-

ʧʦʣʽʪʠʯʥʝ 

ʦʨʘʪʦʨʩʴʢʝ 

ʤʠʩʪʝʮʪʚʦ; ʩʫʜʦʚʝ 

ʦʨʘʪʦʨʩʴʢʝ 

ʤʠʩʪʝʮʪʚʦ; 

ʧʨʦʧʦʚʽʜʥʠʮʴʢʠʡ; 

ʨʦʟʤʦʚʥʦ-ʦʬʽʮʽʡʥʠʡ 0.305 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʚʠʩʦʢʘ 

ʩʢʣʘʜʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʚʘʞʣʠʚʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

ʥʠʟʴʢʘ 

ʥʘʷʚʥʽʩʪʴ 

 

https://ontology4.inhost.com.ua/?privategraph=3992&detail=%D0%94%D1%80%D0%B0%D0%BC%D0%B0%D1%82%D0%B8%D1%87%D0%BD%D0%B8%D0%B9
https://ontology4.inhost.com.ua/?privategraph=3992&detail=%D0%A1%D0%B0%D0%BA%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B8%D0%B9%3B%20%D0%BB%D1%96%D1%82%D1%83%D1%80%D0%B3%D1%96%D0%B9%D0%BD%D0%B8%D0%B9%3B%20%D0%BA%D0%BE%D0%BC%D0%B1%D1%96%D0%BD%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B9
https://ontology4.inhost.com.ua/?privategraph=3992&detail=%D0%A1%D0%B0%D0%BA%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B8%D0%B9%3B%20%D0%BB%D1%96%D1%82%D1%83%D1%80%D0%B3%D1%96%D0%B9%D0%BD%D0%B8%D0%B9%3B%20%D0%BA%D0%BE%D0%BC%D0%B1%D1%96%D0%BD%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B9
https://ontology4.inhost.com.ua/?privategraph=3992&detail=%D0%A1%D0%B0%D0%BA%D1%80%D0%B0%D0%BB%D1%8C%D0%BD%D0%B8%D0%B9%3B%20%D0%BB%D1%96%D1%82%D1%83%D1%80%D0%B3%D1%96%D0%B9%D0%BD%D0%B8%D0%B9%3B%20%D0%BA%D0%BE%D0%BC%D0%B1%D1%96%D0%BD%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B9
https://ontology4.inhost.com.ua/?privategraph=3992&detail=%D0%A5%D1%83%D0%B4%D0%BE%D0%B6%D0%BD%D1%8C%D0%BE-%D0%BA%D0%BE%D0%BD%D1%84%D0%B5%D1%81%D1%96%D0%B9%D0%BD%D0%B8%D0%B9%3B%20%D0%BC%D0%BE%D0%B2%D0%B0%20%D1%80%D0%B0%D0%B4%D1%96%D0%BE%20%D1%96%20%D1%82%D0%B5%D0%BB%D0%B5%D0%B1%D0%B0%D1%87%D0%B5%D0%BD%D0%BD%D1%8F%3B%20%D1%85%D1%83%D0%B4%D0%BE%D0%B6%D0%BD%D1%8C%D0%BE-%D0%BF%D1%83%D0%B1%D0%BB%D1%96%D1%86%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%BD%D0%B8%D0%B9%3B%20%D0%B0%D0%BD%D0%B0%D0%BB%D1%96%D1%82%D0%B8%D1%87%D0%BD%D0%B8%D0%B9
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https://ontology4.inhost.com.ua/?privategraph=3992&detail=%D0%A5%D1%83%D0%B4%D0%BE%D0%B6%D0%BD%D1%8C%D0%BE-%D0%BA%D0%BE%D0%BD%D1%84%D0%B5%D1%81%D1%96%D0%B9%D0%BD%D0%B8%D0%B9%3B%20%D0%BC%D0%BE%D0%B2%D0%B0%20%D1%80%D0%B0%D0%B4%D1%96%D0%BE%20%D1%96%20%D1%82%D0%B5%D0%BB%D0%B5%D0%B1%D0%B0%D1%87%D0%B5%D0%BD%D0%BD%D1%8F%3B%20%D1%85%D1%83%D0%B4%D0%BE%D0%B6%D0%BD%D1%8C%D0%BE-%D0%BF%D1%83%D0%B1%D0%BB%D1%96%D1%86%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%BD%D0%B8%D0%B9%3B%20%D0%B0%D0%BD%D0%B0%D0%BB%D1%96%D1%82%D0%B8%D1%87%D0%BD%D0%B8%D0%B9
https://ontology4.inhost.com.ua/?privategraph=3992&detail=%D0%A5%D1%83%D0%B4%D0%BE%D0%B6%D0%BD%D1%8C%D0%BE-%D0%BA%D0%BE%D0%BD%D1%84%D0%B5%D1%81%D1%96%D0%B9%D0%BD%D0%B8%D0%B9%3B%20%D0%BC%D0%BE%D0%B2%D0%B0%20%D1%80%D0%B0%D0%B4%D1%96%D0%BE%20%D1%96%20%D1%82%D0%B5%D0%BB%D0%B5%D0%B1%D0%B0%D1%87%D0%B5%D0%BD%D0%BD%D1%8F%3B%20%D1%85%D1%83%D0%B4%D0%BE%D0%B6%D0%BD%D1%8C%D0%BE-%D0%BF%D1%83%D0%B1%D0%BB%D1%96%D1%86%D0%B8%D1%81%D1%82%D0%B8%D1%87%D0%BD%D0%B8%D0%B9%3B%20%D0%B0%D0%BD%D0%B0%D0%BB%D1%96%D1%82%D0%B8%D1%87%D0%BD%D0%B8%D0%B9


 

 

2.3.3. ʆʮʽʥʢʘ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ ʜʦʢʫʤʝʥʪʽʚ ʨʽʟʥʠʭ ʩʪʠʣʽʚ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʦʙʨʦʙʢʠ 

ʆʙʨʦʙʠʚʰʠ ʪʘʙʣʠʮʶ ʦʮʽʥʢʠ ʧʽʜʩʪʠʣʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ ʂʦʥʬʦʨ, ʤʦʞʥʘ 

ʪʦʯʥʦ ʚʠʷʚʠʪʠ ʧʽʩʪʠʣʽ, ʷʢʽ ʻ ʘʙʩʦʣʶʪʥʦ ʝʢʚʽʚʘʣʝʥʪʥʠʤʠ ʟʘ ʦʙʨʘʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ. 

ʈʝʟʫʣʴʪʘʪ ʪʘʢʦʾ ʦʙʨʦʙʢʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 2.5. 

 

 

ʈʠʩʫʥʦʢ 2.5 ï ʌʨʘʛʤʝʥʪ ʦʥʪʦʣʦʛʽʾ ʝʢʚʽʚʘʣʝʥʪʥʠʭ ʧʽʜʩʪʠʣʽʚ 

ɽʢʚʽʚʘʣʝʥʪʥʠʤʠ ʧʽʜʩʪʠʣʷʤʠ ʚʠʷʚʠʣʠʩʴ:  

1) ɺʣʘʩʥʝ ʧʫʙʣʽʮʠʩʪʠʯʥʠʡ ʪʘ ʤʦʚʘ ʧʨʝʩʠ;  

2) ɽʧʽʯʥʠʡ ʧʨʦʟʦʚʠʡ ʪʘ ʣʽʨʠʯʥʠʡ ʧʦʝʪʠʯʥʠʡ; 

3) ʉʘʢʨʘʣʴʥʠʡ ʣʽʪʫʨʛʽʡʥʠʡ ʪʘ ʢʦʤʙʽʥʦʚʘʥʠʡ; 

4) ʍʫʜʦʞʥʴʦ-ʢʦʥʬʝʩʽʡʥʠʡ, ʤʦʚʘ ʨʘʜʽʦ ʽ ʪʝʣʝʙʘʯʝʥʥʷ, ʭʫʜʦʞʥʴʦ-

ʧʫʙʣʽʮʠʩʪʠʯʥʠʡ ʪʘ ʘʥʘʣʽʪʠʯʥʠʡ; 

5) ʎʝʨʢʦʚʥʽ ʧʨʦʧʦʚʽʜʽ, ʫʨʦʯʠʩʪʽ ʧʨʦʤʦʚʠ, ʛʨʦʤʘʜʩʴʢʦ-ʧʦʣʽʪʠʯʥʝ ʦʨʘʪʦʨʩʴʢʝ 

ʤʠʩʪʝʮʪʚʦ, ʩʫʜʦʚʝ ʦʨʘʪʦʨʩʴʢʝ ʤʠʩʪʝʮʪʚʦ, ʧʨʦʧʦʚʽʜʥʠʮʴʢʠʡ ʪʘ ʨʦʟʤʦʚʥʦ-

ʦʬʽʮʽʡʥʠʡ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʟʥʘʯʝʥʦ ʛʨʫʧʠ ʧʽʜʩʪʠʣʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ ʷʢ ʦʜʠʥ 

ʧʽʜʩʪʠʣʴ, ʦʩʢʽʣʴʢʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʘʚʪʦʤʘʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʨʽʟʥʠʮʽ ʤʽʞ ʥʠʤʠ ʥʝʤʘʻ. 
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2.4. ɺʠʩʥʦʚʢʠ ʟʘ ʨʦʟʜʽʣʦʤ 2 

ʈʦʟʨʦʙʣʝʥʦ ʢʦʥʮʝʧʪʫʘʣʴʥʫ ʤʦʜʝʣʴ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʤʝʨʝʞʝʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ. 

ʆʙ̌ʨʫʥʪʦʚʘʥʦ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʩʦʙʫ 

ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʨʽʟʥʠʭ ʩʪʠʣʽʚ. 

ʇʨʝʜʩʪʘʚʣʝʥʦ ʤʦʜʝʣʴ ʦʥʪʦʣʦʛʦ-ʢʝʨʦʚʘʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʦʪʨʠʤʘʚ ʨʦʟʚʠʪʦʢ ʤʝʪʦʜ ʨʝʢʫʨʩʠʚʥʦʾ ʨʝʜʫʢʮʽʾ. ʇʦʢʘʟʘʥʦ ʤʝʭʘʥʽʟʤ 

ʬʦʨʤʫʚʘʥʥʷ ʦʥʪʦʣʦʛʽʡ ʜʦʢʫʤʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʨʝʧʨʝʟʝʥʪʘʮʽʾ ʾʭ ʪʘʢʩʦʥʦʤʽʡ, ʟʚôʷʟʢʽʚ 

ʤʽʞ ʾʭ ʢʦʥʪʝʢʩʪʘʤʠ ʪʘ ʤʥʦʞʠʥʥʦʛʦ ʾʭ ʧʨʝʜʩʪʘʚʣʝʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ  ʝʬʝʢʪʠʚʥʠʡ 

ʧʦʰʫʢ ʽʥʬʦʨʤʘʮʽʾ ʫ ʚʝʣʠʢʠʭ ʤʘʩʠʚʘʭ ʨʽʟʥʦʨʽʜʥʠʭ ʜʞʝʨʝʣ. 

ʇʨʦʚʝʜʝʥʦ ʢʣʘʩʠʬʽʢʘʮʽʶ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʪʠʣʽʚ ʤʦʚʠ. ʈʦʟʨʦʙʣʝʥʦ ʰʢʘʣʫ 

ʩʪʫʧʝʥʶ ʬʦʨʤʘʣʽʟʦʚʘʥʦʩʪʽ ʜʦʢʫʤʝʥʪʫ. ʇʨʦʚʝʜʝʥʦ ʦʮʽʥʢʫ ʝʢʚʽʚʘʣʝʥʪʥʦʩʪʽ 

ʜʦʢʫʤʝʥʪʽʚ ʨʽʟʥʠʭ ʩʪʠʣʽʚ ʟ ʪʦʯʢʠ ʟʦʨʫ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʦʙʨʦʙʢʠ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʢʣʘʩʠʬʽʢʘʪʦʨʘ ʩʪʠʣʽʚ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʙʨʦʢʠ ʤʘʩʠʚʽʚ ʨʽʟʥʦʨʽʜʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʘ ʚʢʣʶʯʝʥʥʷ ʜʦ 

ʢʣʘʩʠʬʽʢʘʪʦʨʘ ʦʧʠʩʽʚ ʧʨʝʜʩʪʘʚʣʝʥʥʷ  ʪʝʢʩʪʽʚ ʧʦʩʠʣʘʥʴ ʥʘ ʽʥʰʽ ʜʦʢʫʤʝʥʪʠ  ʜʦʟʚʦʣʷʻ 

ʩʪʚʦʨʶʚʘʪʠ ʥʘ ʾʭ ʦʩʥʦʚʽ ʩʠʩʪʝʤʠ ʚʟʘʻʤʦʟʚôʷʟʘʥʠʭ ʦʥʪʦʣʦʛʽʡ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ 

ʧʝʚʥʫ ʇɻ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʥʘʚʝʜʝʥʽ ʚ ʜʨʫʛʦʤʫ ʨʦʟʜʽʣʽ, ʦʧʫʙʣʽʢʦʚʘʥʦ ʚ ʨʦʙʦʪʘʭ 

[10, 83, 84, 90, 128, 132, 134, 136, 138, 140, 142, 143].  
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ʈʆɿɼɯʃ 3. ɸʈʍɯʊɽʂʊʋʈɸ ʇʈʆɻʈɸʄʅʆɰ ʉʀʉʊɽʄʀ 

ʊʈɸʅʉɼʀʉʎʀʇʃɯʅɸʈʅʆɻʆ ʇʈɽɼʉʊɸɺʃɽʅʅʗ ɯʅʌʆʈʄɸʎɯʁʅʀʍ 

ʈɽʉʋʈʉɯɺ ʈɯɿʅʀʍ ʉʊʀʃɯɺ 

ɿ ʪʦʯʢʠ ʟʦʨʫ ʧʨʦʛʨʘʤʥʦʾ ʽʥʞʝʥʝʨʽʾ ʙʫʜʴ-ʷʢʘ ʧʨʦʛʨʘʤʥʘ ʩʠʩʪʝʤʘ ʷʚʣʷʻ ʩʦʙʦʶ 

ʟʚôʷʟʥʽ ʥʘʙʦʨʠ ʦʧʠʩʽʚ, ʱʦ ʧʨʝʜʩʪʘʚʠʤʦ ʫ ʬʦʨʤʘʪʽ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, 

ʬʦʨʤʘʣʽʟʦʚʘʥʠʭ ʚʠʩʣʦʚʣʶʚʘʥʴ ʪʘ  ʚʠʨʘʟʽʚ ʽ ʪʝʭʥʽʢ ʤʦʜʝʣʶʚʘʥʥʷ [109, 144]. 

ɼʣʷ ʦʧʠʩʫ ʘʨʭʽʪʝʢʪʫʨʠ  ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ɯʈ ʨʽʟʥʠʭ ʩʪʠʣʽʚ ʦʙʨʘʥʦ ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʫ ʧʘʨʘʜʠʛʤʫ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʤʥʦʞʠʥʽ ʢʣʘʩʽʚ ʽ ʟʨʘʟʢʘʭ 

ʚʟʘʻʤʦʜʽʾ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ, ʢʦʦʧʝʨʘʮʽʾ ʮʠʭ ʢʣʘʩʽʚ ʫ ʨʝʘʣʽʟʘʮʽʾ ʧʝʚʥʠʭ ʩʮʝʥʘʨʽʾʚ [145]. 

ɼʘʥʘ ʧʘʨʘʜʠʛʤʘ ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʥʽʬʽʢʦʚʘʥʦʾ ʤʦʚʠ ʤʦʜʝʣʶʚʘʥʥʷ UML, 

ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʚʽʟʫʘʣʽʟʘʮʽʶ, ʩʧʝʮʠʬʽʢʘʮʽʶ, ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʡ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ 

(ɺʉʂɼ) ʦʙôʻʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤ.  

ʇʨʦʛʨʘʤʥʘ ʩʠʩʪʝʤʘ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ɯʈ ʨʽʟʥʠʭ ʩʪʠʣʽʚ 

ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʦʙʨʦʙʢʠ ʨʽʟʥʦʩʪʠʣʴʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ ʛʣʦʙʘʣʴʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʧʦʜʘʥʥʷ ʾʭ ʫ ʬʦʨʤʽ, ʧʨʠʜʘʪʥʽʡ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚ 

ʘʢʪʠʚʥʠʡ ʬʦʨʤʘʪ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʙʘʟ ʟʥʘʥʴ. ʇʨʘʢʪʠʯʥʘ ʨʝʘʣʽʟʘʮʽʷ ʪʘʢʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ WEB-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʩʝʨʚʽʩʫ ʂʦʛʥʽʪʠʚʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ 

ʪʝʭʥʦʣʦʛʽʷ (ʂɯʊ) çʇʦʣʽʝʜʨè [146]. 

ʉʪʨʫʢʪʫʨʘ ʇʉ ʪʘʢʦʛʦ ʨʦʜʫ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʥʘʩʪʫʧʥʽ ʤʦʜʝʣʽ [109, 144]: 

1) ʽʥʬʦʨʤʘʮʽʡʥʘ ʤʦʜʝʣʴ; 

a) ʽʥʬʦʨʤʘʮʽʡʥʘ ʤʦʜʝʣʴ ʧʽʜʩʠʩʪʝʤʠ ʢʣʘʩʠʬʽʢʘʮʽʾ ʇʄʊ ʟʘ ʩʪʠʣʷʤʠ; 

b) ʽʥʬʦʨʤʘʮʽʡʥʘ ʤʦʜʝʣʴ ʧʽʜʤʥʦʞʠʥʠ ʤʦʜʫʣʽʚ ʂɯʊ; 

2) ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʢʦʤʧʦʥʝʥʪʥʘ ʤʦʜʝʣʴ; 

a) ʤʦʜʝʣʴ ʧʦʚʝʜʽʥʢʠ ʩʠʩʪʝʤʠ; 

i) ʤʦʜʝʣʴ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ; 

ii)  ʤʦʜʝʣʴ ʘʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ; 

iii)  ʤʦʜʝʣʴ ʚʟʘʻʤʦʜʽʾ ʩʠʩʪʝʤʠ; 

b) ʤʦʜʝʣʴ ʩʪʨʫʢʪʫʨʠ ʩʠʩʪʝʤʠ; 
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c) ʤʦʜʝʣʴ ʩʪʨʫʢʪʫʨʠ ʧʨʦʛʨʘʤʥʠʭ ʩʫʪʥʦʩʪʝʡ; 

d) ʩʭʝʤʘ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ; 

ʘʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ɯʈ ʨʽʟʥʠʭ ʩʪʠʣʽʚ. 

3.1. ɯʥʬʦʨʤʘʮʽʡʥʘ ʤʦʜʝʣʴ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʽʟʥʦʩʪʠʣʴʦʚʠʭ ɯʈ 

ɯʥʬʦʨʤʘʮʽʡʥʫ ʤʦʜʝʣʴ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ɯʈ ʨʽʟʥʠʭ ʩʪʠʣʽʚ ʨʩʇʉ  ʤʦʞʥʘ ʚʠʨʘʟʠʪʠ ʷʢ [109, 134]: 

 

1
iʨʩ ʇ

i

Po

n

ʉ lʇʉ ʊʄ ɯ

=

=ä , (3.1) 

ʜʝ 
iʇʉʄ  ʩʢʽʥʯʝʥʥʘ ʩʫʢʫʧʥʽʩʪʴ ʧʨʦʛʨʘʤʥʠʭ ʤʦʜʫʣʽʚ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ; 

Polɯʊ   ʢʦʛʥʽʪʠʚʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ (ʂɯʊ) çʇʦʣʽʝʜʨè. 

ʂʦʛʥʽʪʠʚʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ (ʂɯʊ) çʇʦʣʽʝʜʨè, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʪʘʢʦʞ ʤʘʻ 

ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʜʫʣʽʚ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ɺ ʨʦʙʦʪʽ 

ʩʠʩʪʝʤʠ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ɯʈ ʨʽʟʥʠʭ ʩʪʠʣʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʪʽʣʴʢʠ ʧʝʚʥʘ ʩʫʢʫʧʥʽʩʪʴ ʤʦʜʫʣʽʚ, ʱʦ ʨʝʣʝʚʘʥʪʥʽ ʟʘʜʘʯʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʇʄʊ ʨʽʟʥʠʭ 

ʩʪʠʣʽʚ ʫ ʬʦʨʤʘʪ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ ʬʦʨʤʫʣʘ (3.1)  

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ (3.2) 

 

1 1
i i

m

ʨʩ ʇʉ Po

n
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i i

ʇʉ ʄ ɯʊ

= =

=ä ä  (3.2) 

ʉʫʢʫʧʥʽʩʪʴ ʤʦʜʫʣʽʚ ʩʠʩʪʝʤʠ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ɯʈ ʨʽʟʥʠʭ 

ʩʪʠʣʽʚ, ʱʦ ʥʝ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʙʘʟʦʚʦʾ ʩʪʨʫʢʪʫʨʠ çʇʦʣʽʝʜʨè, ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ 

ʦʢʨʝʤʫ ʧʽʜʩʠʩʪʝʤʫ ï ʧʽʜʩʠʩʪʝʤʫ ʢʣʘʩʠʬʽʢʘʮʽʾ ʇʄʊ ʟʘ ʩʪʠʣʷʤʠ 

1
i

n

ʂʉ ʇ

i

ʉʄ ʄ

=

=ä  . 

ɼʘʥʘ ʩʫʢʫʧʥʽʩʪʴ ʤʘʪʠʤʝ ʚʠʛʣʷʜ (3.3) 

 { }, , ,ʂʉ ɯʉ ʌɿʇʄ ʂʊ ɯʐʄ ʄ ʄ ʄ ʄ= , (3.3) 

ʜʝ ɯʉʄ   ʤʦʜʫʣʴ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʦʥʪʦʣʦʛʽʾ ʩʪʠʣʽʚ; 
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ʌɿʇʄʄ   ʤʦʜʫʣʴ ʬʦʨʤʫʚʘʥʥʷ ɿʇʄ; 

ʂʊʄ   ʤʦʜʫʣʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʭʽʜʥʦʛʦ ʪʝʢʩʪʫ ʟʘ ʩʪʠʣʝʤ; 

ɯʐʄ   ʤʦʜʫʣʴ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʰʘʙʣʦʥʽʚ ʧʨʝʜʩʪʘʚʣʝʥʥʷ. 

ʂʦʞʝʥ ʟ ʤʦʜʫʣʽʚ ʚʠʢʦʥʫʻ ʥʘʩʪʫʧʥʽ ʬʫʥʢʮʽʾ: 

ʄʦʜʫʣʴ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʦʥʪʦʣʦʛʽʾ ʩʪʠʣʽʚ 

 1 2 3 4 5, , , ,ɯʉ ɯʉ ɯʉ ɯʉ ɯʉ
ɯʉS S S S S S= , (3.4) 

ʜʝ 1
ɯʉS  ʟʜʽʡʩʥʝʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʧʨʦʮʝʜʫʨʠ ʩʪʚʦʨʝʥʥʷ ʢʽʥʮʝʚʠʭ ʤʥʦʞʠʥ 

ʬʫʥʢʮʽʡ ʽʥʪʝʨʧʨʝʪʘʮʽʾ F  ʽ ʜʦʜʘʪʢʦʚʠʭ ʦʙʤʝʞʝʥʴ sR ; 

2
ɯʉS  ʢʣʘʩʠʬʽʢʘʮʽʷ ʝʣʝʤʝʥʪʽʚ F ʽ Rs ʟʛʽʜʥʦ ʟ ʾʭ ʨʦʣʷʤʠ ʽ ʧʽʜʛʦʪʦʚʢʘ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʧʨʘʚʠʣ; 

3
ɯʉS  ʬʦʨʤʫʚʘʥʥʷ ʬʫʥʢʮʽʡ ʽʥʪʝʨʧʨʝʪʘʮʽʾ; 

4
ɯʉS ï ʬʦʨʤʫʚʘʥʥʷ ʬʫʥʢʮʽʡ ʧʝʨʝʪʚʦʨʝʥʥʷ; 

5
ɯʉS ï ʬʦʨʤʫʚʘʥʥʷ ʧʨʘʚʠʣ ʽ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʾʭ ʚ ʬʦʨʤʘʪʽ ʨʝʢʫʨʩʠʚʥʦʛʦ 

ʨʝʜʫʢʪʦʨʘ. 

ʄʦʜʫʣʴ ʬʦʨʤʫʚʘʥʥʷ ɿʇʄ 

 1 2 3, ,ʌɿʇʄ ʌɿʇʄ ʌɿʇʄ
ʌɿʇʄS S S S= , (3.5) 

ʜʝ 1
ʌɿʇʄS  ʬʦʨʤʫʚʘʥʥʷ ʤʥʦʞʠʥʠ ʨʝʮʝʧʪʦʨʽʚ ʧʽʨʘʤʽʜʘʣʴʥʦʾ ʤʝʨʝʞʽ, ʪʦʙʪʦ 

ʚʝʨʰʠʥ, ʱʦ ʥʝ ʤʘʶʪʴ ʚʭʽʜʥʠʭ ʟʚôʷʟʢʽʚ; 

2
ʌɿʇʄS  ʨʝʢʦʥʬʽʛʫʨʘʮʽʷ ʩʪʨʫʢʪʫʨʠ ʟʨʦʩʪʘʶʯʦʾ ʧʽʨʘʤʽʜʘʣʴʥʦʾ ʤʝʨʝʞʽ ʰʣʷʭʦʤ 

ʦʙôʻʜʥʘʥʥʷ ʨʝʮʝʧʪʦʨʽʚ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʟ ʥʠʭ ʢʦʥʮʝʧʪʦʨʽʚ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʝʚʥʠʭ 

ʧʨʘʚʠʣ; 

3
ʌɿʇʄS  ʚʠʜʽʣʝʥʥʷ ʧʦʥʷʪʴ ʫ ʩʪʨʫʢʪʫʨʽ ʟʨʦʩʪʘʶʯʦʾ ʧʽʨʘʤʽʜʘʣʴʥʦʾ ʤʝʨʝʞʽ 

ʰʣʷʭʦʤ ʨʦʟʤʽʪʢʠ ʚʝʨʰʠʥ ʤʝʨʝʞʽ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʚʠʩʥʦʚʢʽʚ ʫ ʥʦʪʘʮʽʾ ʣʦʛʽʢʠ 

ʚʠʩʣʦʚʣʶʚʘʥʴ ʜʣʷ ʝʣʝʤʝʥʪʽʚ ʤʝʨʝʞʽ. 

 



99 

 

ʄʦʜʫʣʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʭʽʜʥʦʛʦ ʪʝʢʩʪʫ ʟʘ ʩʪʠʣʝʤ 

 1 2 3 4 5, , , ,ʂʊ ʂʊ ʂʊ ʂʊ ʂʊ
ʂʊS S S S S S= , (3.6) 

ʜʝ 1
ʂʊS  ʟʯʠʪʫʚʘʥʥʷ ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʭ ʦʟʥʘʢ ʟ ʦʥʪʦʣʦʛʽʾ ʩʪʠʣʽʚ; 

2
ʂʊS  ʧʦʨʽʚʥʷʥʥʷ ʦʪʨʠʤʘʥʠʭ ʦʟʥʘʢ ʟ ʦʟʥʘʢʘʤʠ ʥʘʷʚʥʠʤʠ ʫ ʚʭʽʜʥʠʭ ʇʄʊ; 

3
ʂʊS  ʧʦʙʫʜʦʚʘ ʢʣʘʩʠʬʽʢʘʮʽʡʥʦʾ ʪʘʢʩʦʥʦʤʽʾ; 

4
ʂʊS ï ʟʘʧʫʩʢ ʤʦʜʫʣʶ ʬʦʨʤʫʚʘʥʥʷ ɿʇʄ; 

5
ʂʊS ï ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ ʤʦʜʫʣʶ ɿʇʄ. 

ʄʦʜʫʣʴ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʰʘʙʣʦʥʽʚ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

 1 2 3, ,ɯʐ ɯʐ ɯʐ
ɯʐS S S S= , (3.7) 

ʜʝ 1
ɯʐS  ʟʯʠʪʫʚʘʥʥʷ ʬʘʡʣʽʚ ʰʘʙʣʦʥʽʚ; 

2
ɯʐS  ʬʦʨʤʫʚʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʣʷ ʧʨʝʜʠʢʘʪʽʚ, ʟ ʷʢʠʭ 

ʬʦʨʤʫʶʪʴʩʷ ʰʘʙʣʦʥʠ; 

3
ɯʐS  ʬʦʨʤʫʚʘʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʣʷ ʧʨʘʚʠʣ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʽʥʬʦʨʤʘʮʽʾ; 

ɺ ʧʨʦʮʝʩʽ ʦʙʨʦʙʢʠ ʨʽʟʥʦʩʪʠʣʴʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ ʽ ʧʦʜʘʥʥʷ ʾʭ ʫ ʬʦʨʤʽ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʟʘʜʽʷʥʽ ʪʘʢʦʞ ʚʞʝ ʽʩʥʫʶʯʽ ʤʦʜʫʣʽ ʂɯʊ çʇʦʣʽʝʜʨè, ʘ ʩʘʤʝ: 

 { }, , ,
iPol ɺʆ ʈʆ ʈʈ ʊɼʇɯʊ ʄ ʄ ʄ ʄ= , (3.8) 

ɼʝ ɺʆʄ   ʤʦʜʫʣʴ ʚʽʜʦʙʨʘʞʝʥʥʷ ʦʥʪʦʣʦʛʽʡ; 

ʈʆʄ   ʤʦʜʫʣʴ ʨʝʜʘʛʫʚʘʥʥʷ ʦʥʪʦʣʦʛʽʡ; 

ʈʈʄ   ʤʦʜʫʣʴ ʨʝʢʫʨʩʠʚʥʦʾ ʨʝʜʫʢʮʽʾ; 

ʊɼʇʄ   ʤʦʜʫʣʴ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ. 

ʌʫʥʢʮʽʾ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʤʠ ʤʦʜʫʣʷʤʠ: 
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ʄʦʜʫʣʴ ʚʽʜʦʙʨʘʞʝʥʥʷ ʦʥʪʦʣʦʛʽʡ 

 1 2 3 4, , ,ɺʆ ɺʆ ɺʆ ɺʆ
ɺʆS S S S S= , (3.9) 

ʜʝ 1
ɺʆS  ʦʙôʻʢʪʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʦʥʪʦʣʦʛʽʡ; 

2
ɺʆS  ʚʽʜʦʙʨʘʞʝʥʥʷ ʦʥʪʦʣʦʛʽʡ ʫ ʚʠʛʣʷʜʽ ʦʥʪʦʛʨʘʬʫ; 

3
ɺʆS  ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʩʧʠʩʢʫ ʦʙôʻʢʪʽʚ ʦʥʪʦʣʦʛʽʾ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ; 

4
ɺʆS  ʚʽʜʦʙʨʘʞʝʥʥʷ ʦʥʪʦʣʦʛʽʯʥʦʾ ʧʨʠʟʤʠ. 

ʄʦʜʫʣʴ ʨʝʜʘʛʫʚʘʥʥʷ ʦʥʪʦʣʦʛʽʡ 

 1 2 3 4 5 6, , , , ,ʈʆ ʈʆ ʈʆ ʈʆ ʈʆ ʈʆ
ʈʆS S S S S S S= , (3.10) 

ʜʝ 1
ʈʆS  ʟʯʠʪʫʚʘʥʥʷ ʽ ʟʘʧʠʩ ʦʥʪʦʣʦʛʽʡ ʚ ʬʦʨʤʘʪʽ XML; 

2
ʈʆS  ʜʦʜʘʚʘʥʥʷ ʽ ʚʠʜʘʣʝʥʥʷ ʦʙôʻʢʪʽʚ; 

3
ʈʆS  ʜʦʜʘʚʘʥʥʷ ʽ ʚʠʜʘʣʝʥʥʷ ʟʚôʷʟʢʽʚ ʤʽʞ ʢʦʥʮʝʧʪʘʤʠ; 

4
ʈʆS  ʨʝʜʘʛʫʚʘʥʥʷ ʘʪʨʠʙʫʪʽʚ ʦʙôʻʢʪʽʚ; 

5
ʈʆS  ʘʚʪʦʤʘʪʠʯʥʝ ʨʦʟʤʽʱʝʥʥʷ ʦʙôʻʢʪʽʚ ʚ ʨʦʙʦʯʽʡ ʦʙʣʘʩʪʽ; 

6
ʈʆS  ʬʽʣʴʪʨʘʮʽʷ ʤʥʦʞʠʥʠ ʦʙôʻʢʪʽʚ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ. 

ʄʦʜʫʣʴ ʨʝʢʫʨʩʠʚʥʦʾ ʨʝʜʫʢʮʽʾ 

 1 2 3 4 5, , , ,ʈʈ ʈʈ ʈʈ ʈʈ ʈʈ
ʈʈS S S S S S= , (3.11) 

ʜʝ 1
ʈʈS  ʚʠʢʦʥʘʥʥʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʘʥʘʣʽʟʫ ʚʭʽʜʥʦʛʦ ʜʦʢʫʤʝʥʪʫ; 

2
ʈʈS  ʚʠʢʦʥʘʥʥʷ ʣʝʢʩʠʯʥʦʛʦ ʘʥʘʣʽʟʫ; 

3
ʈʈS  ʬʦʨʤʫʚʘʥʥʷ ʽʻʨʘʨʭʽʾ ʦʙôʻʢʪʽʚ ʟʛʽʜʥʦ ʟ ʥʘʜʘʥʦʶ ʪʝʢʩʪʦʤ ʽʥʬʦʨʤʘʮʽʻʶ; 

4
ʈʈS  ʬʦʨʤʫʚʘʥʥʷ ʘʪʨʠʙʫʪʽʚ ʦʙôʻʢʪʽʚ; 

5
ʈʈS  ʬʦʨʤʫʚʘʥʥʷ ʦʥʪʦʣʦʛʽʾ. 
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ʄʦʜʫʣʴ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

 51 2 3 4, , , ,ʊɼʇ ʊɼʇ ʊɼʇ ʊɼʇ ʊɼʇ
ʊɼʇS S S S S S= , (3.12) 

ʜʝ 1
ʊɼʇS  ʢʦʥʪʝʢʩʪʥʘ ʟʚôʷʟʢʘ ʢʦʥʮʝʧʪʽʚ ʨʽʟʥʠʭ ʦʥʪʦʣʦʛʽʡ; 

2
ʊɼʇS  ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʫʥʢʮʽʾ ʧʦʰʫʢʫ; 

3
ʊɼʇS  ʦʧʪʠʤʽʟʘʮʽʷ ʤʥʦʞʠʥʠ ʨʝʣʝʚʘʥʪʥʠʭ ʜʦʢʫʤʝʥʪʽʚ; 

4
ʊɼʇS  ʽʥʜʝʢʩʘʮʽʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ; 

5
ʊɼʇS  ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟ ʜʦʧʦʤʦʛʦʶ ʦʥʪʦʣʦʛʽʯʥʦʾ ʧʨʠʟʤʠ; 

 

3.2. ʄʦʜʝʣʴ ʧʦʚʝʜʽʥʢʠ ʩʠʩʪʝʤʠ 

ʄʦʜʝʣʴ ʧʦʚʝʜʽʥʢʠ ʩʠʩʪʝʤʠ ʥʘʚʦʜʠʪʴʩʷ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʚʟʘʻʤʦʜʽʡ, ʚʽʜʥʦʩʠʥ 

ʪʘ ʟʘʣʝʞʥʦʩʪʝʡ ʢʦʤʧʦʥʝʥʪʽʚ, ʟ ʷʢʠʭ ʩʢʣʘʜʘʻʪʴʩʷ ʩʠʩʪʝʤʘ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ɯʈ ʨʽʟʥʠʭ ʩʪʠʣʽʚ. 

ʄʦʜʝʣʴ ʧʦʚʝʜʽʥʢʠ ʩʠʩʪʝʤʠ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʨʫʢʪʫʨʦʶ: 

 , ,D use act seqM d d d= , (3.13) 

ʜʝ used  UML-ʜʽʘʛʨʘʤʘ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ; 

actd   UML-ʜʽʘʛʨʘʤʘ ʘʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ; 

seqd   UML-ʜʽʘʛʨʘʤʘ ʚʟʘʻʤʦʜʽʾ ʩʠʩʪʝʤʠ. 

3.2.1. ɺʘʨʽʘʥʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ 

UML-ʜʽʘʛʨʘʤʫ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ [147, 148] ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ 

ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ɯʈ ʨʽʟʥʠʭ ʩʪʠʣʽʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 3.1. 

ɼʘʥʘ ʜʽʘʛʨʘʤʘ ʚʽʜʦʙʨʘʞʘʻ ʫʯʘʩʥʠʢʽʚ ʧʨʦʮʝʩʫ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʨʽʟʥʦʩʪʠʣʴʦʚʠʭ 

ʜʦʢʫʤʝʥʪʽʚ ʽ ʾʭ ʦʩʥʦʚʥʽ ʤʦʞʣʠʚʦʩʪʽ. ʊʘʢ, ʚ ʨʘʤʢʘʭ ʩʠʩʪʝʤʠ ʤʦʞʫʪʴ ʜʽʷʪʠ 

çʂʦʨʠʩʪʫʚʘʯè, çɸʜʤʽʥʽʩʪʨʘʪʦʨè ʽ çʈʦʟʨʦʙʥʠʢè. 
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ʈʠʩʫʥʦʢ 3.1  ɺʘʨʽʘʥʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʫʧʫ ʜʦ ʩʠʩʪʝʤʠ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ɯʈ 

ʨʽʟʥʠʭ ʩʪʠʣʽʚ ʢʦʨʠʩʪʫʚʘʯ ʤʘʻ ʙʫʪʠ ʘʚʪʦʨʠʟʦʚʘʥʠʤ. ʎʝ ʜʘʻ ʡʦʤʫ ʧʨʘʚʦ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʢʨʠʪʠʭ ʜʦʜʘʪʢʽʚ (ʪʘʢʠʭ ʷʢ, Confor ʪʘ ɯʥʜʝʢʩʘʪʦʨ) ʽ ʣʦʢʘʣʴʥʠʭ 

ʩʝʨʚʽʩʽʚ (ʪʘʢʠʭ ʷʢ ʈʝʢʫʨʩʠʚʥʠʡ ʨʝʜʫʢʪʦʨ). ʊʘʢʠʤ ʯʠʥʦʤ, ʘʚʪʦʨʠʟʦʚʘʥʠʡ ʢʦʨʠʩʪʫʚʘʯ 

ʤʦʞʝ: 

1) ʟʜʽʡʩʥʶʚʘʪʠ ʢʣʘʩʠʬʽʢʘʮʽʶ ʪʝʢʩʪʫ ʟʘ ʩʪʠʣʝʤ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʫʥʢʮʽʶ 

ʜʦʜʘʪʢʫ Confor; 

2) ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʨʝʢʫʨʩʠʚʥʫ ʨʝʜʫʢʮʽʶ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʦʥʪʦʣʦʛʽʡ. ɼʣʷ 

ʢʦʨʝʢʪʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʨʝʜʫʢʮʽʾ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʙʘʟʫ ʧʨʘʚʠʣ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ ʥʘ 

ʦʩʥʦʚʽ ʦʙʨʦʙʢʠ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʨʝʻʩʪʨʫ ʩʪʠʣʽʚ ʘʜʤʽʥʽʩʪʨʘʪʦʨʦʤ ʩʠʩʪʝʤʠ; 

3) ʧʝʨʝʛʣʷʜʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʚ ʦʜʥʦʤʫ ʟʽ ʟʨʫʯʥʠʭ ʨʝʞʠʤʽʚ (ʦʙôʻʢʪʥʝ 

ʚʽʜʦʙʨʘʞʝʥʥʷ, ʨʝʞʠʤ ʦʥʪʦʛʨʘʬʫ, ʪʘʙʣʠʯʥʠʡ ʨʝʞʠʤ, ʨʝʞʠʤ ʦʥʪʦʣʦʛʽʯʥʦʾ ʧʨʠʟʤʠ); 

4) ʬʦʨʤʫʚʘʪʠ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʫ ʽʥʪʝʛʨʘʮʽʶ ɯʈ. ɺ ʩʝʨʝʜʦʚʠʱʽ ʂɯʊ 

çʇʦʣʽʝʜʨè ʪʘʢʘ ʽʥʪʝʛʨʘʮʽʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʢʨʝʤʦʛʦ ʜʦʜʘʪʢʫ 

çʇʦʰʫʢʦʚʘ ʧʨʠʟʤʘè.  

ɸʜʤʽʥʽʩʪʨʘʪʦʨ ʩʠʩʪʝʤʠ: 

1) ʬʦʨʤʫʻ ʽ ʥʘʧʦʚʥʶʻ ʦʥʪʦʣʦʛʽʯʥʠʡ ʨʝʻʩʪʨ ʩʪʠʣʽʚ. ʊʘʢʩʦʥʦʤʽʯʥʘ ʩʪʨʫʢʪʫʨʘ 

ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʨʝʻʩʪʨʫ ʚʢʣʶʯʘʻ 9 ʢʣʘʩʽʚ (ʚʣʘʩʥʝ ʩʪʠʣʽʚ), 35 ʧʽʜʢʣʘʩʽʚ (ʧʽʜʩʪʠʣʽʚ), 
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ʜʦʚʽʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʦʙôʻʢʪʽʚ ʚ ʢʦʞʥʦʤʫ ʧʽʜʢʣʘʩʽ, ʘ ʪʘʢʦʞ ʘʪʨʠʙʫʪʠ ʢʦʞʥʦʛʦ ʦʙôʻʢʪʫ, 

ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʩʢʣʘʜʥʠʭ ʽʻʨʘʨʭʽʯʥʠʭ 

ʩʪʨʫʢʪʫʨ ʘʙʦ ʪʘʙʣʠʮʴ.  ʊʦʤʫ ʘʜʤʽʥʽʩʪʨʘʪʦʨ ʥʘʧʦʚʥʶʻ ʨʝʻʩʪʨ ʧʦʩʪʫʧʦʚʦ, ʢʦʞʥʦʛʦ 

ʨʘʟʫ ʜʦʜʘʶʯʠ ʦʙôʻʢʪʠ ʪʘ ʾʭ ʘʪʨʠʙʫʪʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʢʦʥʢʨʝʪʥʦʾ ʟʘʜʘʯʽ; 

2) ʬʦʨʤʫʻ ʦʥʪʦʣʦʛʽʯʥʽ ʰʘʙʣʦʥʠ ʦʙʨʦʙʢʠ,  

3) ʟʜʽʡʩʥʶʻ ʽʥʜʝʢʩʘʮʽʶ ɯʈ. ɺ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʤʦʞʣʠʚʽʩʪʴ ʢʝʨʫʚʘʥʥʷ 

ʽʥʜʝʢʩʘʮʽʻʶ ʤʦʞʝ ʥʘʜʘʚʘʪʠʩʷ ʪʘʢʦʞ ʢʦʨʠʩʪʫʚʘʯʫ. ʇʨʦʮʝʩ ʽʥʜʝʢʩʘʮʽʾ ʧʝʨʝʜʙʘʯʘʻ 

ʚʠʙʽʨ ɯʈ ʪʝʤʘʪʠʯʥʦ ʨʝʣʝʚʘʥʪʥʠʭ ʧʦʩʪʘʚʣʝʥʽʡ ʟʘʜʘʯʽ ʪʘ ʚʥʝʩʝʥʥʷ ʾʭ ʫ ʩʧʝʮʽʘʣʴʥʝ 

ʚʽʢʥʦ ʢʝʨʫʚʘʥʥʷ ʽʥʜʝʢʩʘʪʦʨʘʤʠ.  

ʈʦʟʨʦʙʥʠʢ, ʷʢʠʡ ʤʘʻ ʜʦʩʪʫʧ ʜʦ ʚʩʽʭ ʬʫʥʢʮʽʡ ʩʠʩʪʝʤʠ, ʩʪʚʦʨʶʻ ʦʥʪʦʣʦʛʽʯʥʽ 

ʰʘʙʣʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ. ʆʩʢʽʣʴʢʠ ʨʦʟʨʦʙʥʠʢ ʩʪʚʦʨʶʻ, ʤʦʜʠʬʽʢʫʻ ʽ ʢʦʥʪʨʦʣʶʻ 

ʨʦʙʦʪʫ ʚʩʽʭ ʤʦʜʫʣʽʚ ʩʠʩʪʝʤʠ, ʚʽʥ ʤʦʞʝ ʩʠʪʫʘʪʠʚʥʦ ʚʢʣʶʯʘʪʠ ʚ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ 

ʜʦʜʘʪʢʦʚʽ ʤʦʜʫʣʽ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʧʦʚʝʜʽʥʢʠ ʩʠʩʪʝʤʠ. 

3.2.2. ɸʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ 

ɸʣʛʦʨʠʪʤ ʨʦʙʦʪʠ ʟ ʩʠʩʪʝʤʦʶ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ɯʈ ʨʽʟʥʠʭ 

ʩʪʠʣʽʚ ʧʦʢʘʟʫʻ ʜʽʘʛʨʘʤʘ ʘʢʪʠʚʥʦʩʪʽ [147, 148] ʨʠʩ. 3.2.  

ɺʭʽʜʥʦʶ ʪʦʯʢʦʶ ʜʣʷ ʨʦʙʦʪʠ ʟ ʜʘʥʦʶ ʩʠʩʪʝʤʦʶ ʻ ʚʝʙ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʽʥʪʝʨʬʝʡʩ 

ʂɯʊ çʇʦʣʽʝʜʨè, ʷʢʠʡ ʧʨʠʟʥʘʯʝʥʠʡ ʷʢ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʩʪʠʤʠ ʢʦʨʠʩʪʫʚʘʯʘʤʠ, 

ʪʘʢ ʽ ʜʣʷ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʨʦʟʨʦʙʥʠʢʘʤʠ/ʝʢʩʧʝʨʪʘʤʠ. ʊʘʢʦʞ ʜʘʥʠʡ ʽʥʪʝʨʬʝʡʩ 

ʫʧʨʘʚʣʷʻ ʧʨʘʚʘʤʠ ʫʯʘʩʥʠʢʽʚ ʧʨʦʮʝʩʫ. 

ʈʝʞʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ: 

 ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʨʝʜʫʢʮʽʶ ʪʝʢʩʪʽʚ. ɼʣʷ ʟʜʽʡʩʥʝʥʥʷ ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ ʥʝʦʙʭʽʜʥʦ 

ʥʘʜʘʪʠ ʩʠʩʪʝʤʽ ʚʭʽʜʥʠʡ ʇʄʊ, ʷʢʠʡ ʥʝʦʙʭʽʜʥʦ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ ʦʥʪʦʣʦʛʽʾ; 

 ʟʜʽʡʩʥʶʚʘʪʠ ʢʣʘʩʠʬʽʢʘʮʽʶ ʪʝʢʩʪʽʚ; 
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ʈʠʩʫʥʦʢ 3.2 ï ɼʽʘʛʨʘʤʘ ʘʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ 

 ʚʠʢʦʥʫʚʘʪʠ ʧʦʰʫʢ ʽʥʬʦʨʤʘʮʽʾ. ʇʦʰʫʢ ʽʥʬʦʨʤʘʮʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʨʘʤʢʘʭ 

ʽʥʜʝʢʩʥʠʭ ʟʦʥ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʚʥʠʤ ʩʝʨʚʽʩʦʤ ʪʠʧʫ çɯʥʜʝʢʩʘʪʦʨè. 

ɯʥʜʝʢʩʥʽ ʟʦʥʠ ʤʦʞʫʪʴ ʟʘʜʘʚʘʪʠʩʴ ʘʙʦ ʚ ʥʘʣʘʰʪʫʚʘʥʥʷʭ ʜʦʜʘʪʢʫ, ʘʙʦ ʚ 

ʥʘʣʘʰʪʫʚʘʥʥʷʭ ʢʦʨʠʩʪʫʚʘʯʘ. ʄʦʞʣʠʚʠʡ ʟʦʚʥʽʰʥʽʡ, ʚʥʫʪʨʽʰʥʽʡ ʪʘ ʦʥʪʦʣʦʛʽʯʥʠʡ 

ʧʦʰʫʢ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʦʰʫʢʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʚʠʛʣʷʜʽ 

ʦʥʪʦʛʨʘʬʫ; 

 ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʨʝʞʠʤʦʤ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ. ɺ ʜʘʥʦʤʫ 

ʨʝʞʠʤʽ ʢʦʨʠʩʪʫʚʘʯ ʟʜʽʡʩʥʶʻ ʢʦʥʪʝʢʩʪʥʝ ʟʚôʷʟʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʬʦʨʤʫʻ ʧʨʝʜʩʪʘʚʣʝʥʥʷ, ʷʢʝ ʤʦʞʝ ʙʫʪʠ ʚʽʜʦʙʨʘʞʝʥʝ ʚ ʷʢʦʩʪʽ 

ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʧʨʠʟʤʠ. 

ʈʝʞʠʤ ʘʜʤʽʥʽʩʪʨʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ: 

 ʩʪʚʦʨʶʚʘʪʠ ʰʘʙʣʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʪʘ ʦʙʨʦʙʢʠ. ʈʝʟʫʣʴʪʘʪʠ ʨʝʢʫʨʩʠʚʥʦʾ 

ʨʝʜʫʢʮʽʾ ʟʘʤʽʩʪʴ ʨʝʜʘʢʪʦʨʘ ʦʥʪʦʣʦʛʽʡ ʤʦʞʫʪʴ ʟʘʚʘʥʪʘʞʫʚʘʪʠʩʷ ʚ ʩʧʝʮʽʘʣʴʥʠʡ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʡ ʤʦʜʫʣʴ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʢʝʨʫʚʘʪʠ ʙʘʟʦʶ ʧʨʘʚʠʣ; 
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 ʟʜʽʡʩʥʶʚʘʪʠ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʪʘ ʥʝʦʙʭʽʜʥʠʭ ʩʪʠʣʽʚ. ɽʢʩʧʝʨʪʠ ʦʜʥʦʩʪʘʡʥʦ 

ʢʦʥʩʪʘʪʫʶʪʴ  ʥʘʷʚʥʽʩʪʴ ʫ ʤʦʚʽ ʨʽʟʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʪʠʣʽʚ. ɰʭ ʧʨʠʨʦʜʘ ʟʫʤʦʚʣʝʥʘ 

ʦʙôʻʢʪʠʚʥʦʶ ʨʝʘʣʴʥʽʩʪʶ. ʇʨʦʪʝ, ʧʨʠʥʮʠʧʠ ʚʠʦʢʨʝʤʣʝʥʥʷ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʩʪʠʣʽʚ 

ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʘʪʴ ʚʽʜ ʧʦʛʣʷʜʫ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʜʦʩʣʽʜʥʠʢʘ ʨʽʟʥʠʭ ʇɻ ʥʘ 

ʩʧʦʩʦʙʠ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʜʘʯ. 

3.2.3. ɺʟʘʻʤʦʜʽʷ ʩʠʩʪʝʤʠ 

ʅʘ ʨʠʩ 3.3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʽʘʛʨʘʤʘ ʚʟʘʻʤʦʜʽʾ [147, 148]. 

 
ʈʠʩʫʥʦʢ 3.3 ï ɼʽʘʛʨʘʤʘ ʚʟʘʻʤʦʜʽʾ ʩʠʩʪʝʤʠ 

ɼʘʥʘ ʜʽʘʛʨʘʤʘ ʦʧʠʩʫʻ ʦʩʥʦʚʥʠʡ ʧʨʦʮʝʩ ʩʠʩʪʝʤʠ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ɯʈ ʨʽʟʥʠʭ ʩʪʠʣʽʚ, ʘ ʩʘʤʝ ʨʦʟʰʠʨʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʩʪʽ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʝʢʫʨʩʠʚʥʦʾ ʨʝʜʫʢʮʽʾ [109] ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʜʚʦʨʽʚʥʝʚʦʾ ʩʭʝʤʠ ʦʙʨʦʙʢʠ (ʟ ʜʦʜʘʪʢʦʚʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʚʭʽʜʥʠʭ ʪʝʢʩʪʽʚ ʟʘ 

ʩʪʠʣʝʤ), ʱʦ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʚʠʭʽʜʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʽ ʟʤʝʥʰʠʪʠ 

ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ ʦʙʨʦʙʢʠ. 

ɺʟʘʻʤʦʜʽʷ ʧʽʜʩʠʩʪʝʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʥʘʩʪʫʧʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: 

1) ʋ ʤʦʜʫʣʽ ʦʙʨʦʙʢʠ ʦʥʪʦʣʦʛʽʡ ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʙʨʦʙʢʘ ʦʥʪʦʣʦʛʽʾ ʩʪʠʣʽʚ; 



106 

 

2) ɿʘʧʫʩʢʘʻʪʴʩʷ ʨʝʜʫʢʮʽʷ ʇʄʊ ʜʦ ʷʢʦʾ ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʢʣʘʩʠʬʽʢʘʮʽʷ ʪʝʢʩʪʫ, ʱʦ 

ʦʙʨʦʙʣʷʻʪʴʩʷ ʟʘ ʩʪʠʣʝʤ; 

3) ʉʬʦʨʤʦʚʘʥʘ ʦʥʪʦʣʦʛʽʷ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʽʥʪʝʨʬʝʡʩʦʤ ʂɯʊ çʇʦʣʽʝʜʨè ʫ 

ʚʠʛʣʷʜʽ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʘ; 

4) ɽʣʝʤʝʥʪʠ ʦʪʨʠʤʘʥʦʛʦ ʽʥʪʝʨʘʢʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʘ ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ ʚ ̫ ʢʦʩʪʽ 

ʧʦʰʫʢʦʚʦʛʦ ʟʘʧʠʪʫ, ʚʠʢʦʥʘʚʰʠ ʷʢʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʜʝʢʩʘʮʽʾ, ʩʠʩʪʝʤʘ ʥʘʜʘʻ 

ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦ ʽʥʪʝʛʨʦʚʘʥʠʡ ʤʘʩʠʚ ʽʥʬʦʨʤʘʮʽʾ. 

3.3. ɸʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʾ ʪʘ ʰʚʠʜʢʦʾ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʾ 

ʢʦʥʩʦʣʽʜʘʮʽʾ ʇʄʊ ʨʽʟʥʠʭ ʩʪʠʣʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʨʠʨʽʚʥʝʚʘ ʘʨʭʽʪʝʢʪʫʨʘ, 

ʚʢʣʶʯʘʶʯʠ ʨʽʚʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʥʷ, ʨʽʚʝʥʴ ʣʦʛʽʢʠ ʪʘ ʨʽʚʝʥʴ ʜʘʥʠʭ (ʨʠʩ. 3.4). 

 
ʈʠʩʫʥʦʢ 3.4 ï ɹʘʟʦʚʘ ʘʨʭʽʪʝʢʪʫʨʘ ʩʠʩʪʝʤʠ ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʜʦʢʫʤʝʥʪʽʚ 

ʨʽʟʥʠʭ ʩʪʠʣʽʚ 
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ʉʠʩʪʝʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʧʽʜʩʠʩʪʝʤ: ʧʽʜʩʠʩʪʝʤʠ, ʱʦ ʟʜʽʡʩʥʶʻ 

ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ ʪʝʢʩʪʽʚ (çʈʝʢʫʨʩʠʚʥʠʡ ʨʝʜʫʢʪʦʨè), ʽ ʧʽʜʩʠʩʪʝʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʢʦʨʠʩʪʫʚʘʮʴʢʠʡ ʽʥʪʝʨʬʝʡʩ (çʇʽʜʩʠʩʪʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚè). 

ʉʠʩʪʝʤʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʨʦʙʦʪʠ ʟ ʨʦʟʧʦʜʽʣʝʥʠʤ ʤʘʩʠʚʦʤ ʇʄʊ, ʷʢʽ ʤʦʞʫʪʴ 

ʙʫʪʠ ʦʪʨʠʤʘʥʽ ʟ ʨʽʟʥʠʭ ʜʞʝʨʝʣ. ʎʝʥʪʨʘʣʴʥʠʤ ʝʣʝʤʝʥʪʦʤ ʩʠʩʪʝʤʠ ʻ ʦʥʪʦʣʦʛʽʷ 

ʩʪʠʣʽʚ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʩʭʦʚʠʱʽ ʦʥʪʦʣʦʛʽʡ ʚ ʨʘʤʢʘʭ ʧʽʜʩʠʩʪʝʤʠ ʬʦʨʤʫʚʘʥʥʷ 

ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ. ʎʷ ʧʽʜʩʠʩʪʝʤʘ ʚ ʪʦʤʫ ʯʠʩʣʽ ʟʘʙʝʟʧʝʯʫʻ ʽʥʪʝʨʬʝʡʩ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨʘ ʜʣʷ ʟʤʽʥʠ ʦʥʪʦʣʦʛʽʾ ʩʪʠʣʽʚ. 

ʇʨʠ ʟʘʧʫʩʢʫ ʧʽʜʩʠʩʪʝʤʠ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʦʥʪʦʣʦʛʽʷ ʩʪʠʣʽʚ ʚʠʪʷʛʫʻʪʴʩʷ ʟʽ 

ʩʭʦʚʠʱʘ, ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʧʽʜʧʨʦʛʨʘʤʠ (çʽʥʪʝʨʧʨʝʪʘʪʦʨ ʦʥʪʦʣʦʛʽʾ 

ʩʪʠʣʽʚè) ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʧʽʜʤʥʦʞʠʥʫ ʙʘʟʠ ʧʨʘʚʠʣ ʨʝʜʫʢʮʽʾ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʮʠʭ ʧʨʘʚʠʣ ʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʪʨʫʢʪʫʨʠʟʘʮʽʷ ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʚ ɿʇʄ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʦʾ 

ʧʽʜʧʨʦʛʨʘʤʠ, ʽ ʥʘ ʾʭ ʦʩʥʦʚʽ ʧʨʦʚʦʜʠʪʴʩʷ ʢʣʘʩʠʬʽʢʘʮʽʷ ʚʠʭʽʜʥʦʛʦ ʪʝʢʩʪʫ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʣʘʩʠʬʽʢʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ çConforè. ʆʪʨʠʤʘʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʧʦʜʘʻʪʴʩʷ 

ʥʘ ʚʭʽʜ ʧʽʜʧʨʦʛʨʘʤʠ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʦʚʪʦʨʠʪʠ ʨʝʜʫʢʮʽʶ ʟ ʙʽʣʴʰʦʶ 

ʪʦʯʥʽʩʪʶ ʽ ʦʪʨʠʤʘʪʠ ʢʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ  ʽʥʬʦʨʤʘʮʽʡʥʫ ʦʥʪʦʣʦʛʽʶ, ʷʢʘ ʚ 

ʧʦʜʘʣʴʰʦʤʫ ʟʙʝʨʽʛʘʻʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʙʘʟʽ. 

ʇʽʜʩʠʩʪʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʤʽʩʪʠʪʴ ʜʚʽ ʦʩʥʦʚʥʽ 

ʩʢʣʘʜʦʚʽ: ʩʭʦʚʠʱʝ ʦʥʪʦʣʦʛʽʡ ʽ ʥʘʪʫʨʘʣʴʥʫ ʩʠʩʪʝʤʫ. ɼʦʜʘʪʢʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʽʥʪʝʨʧʨʝʪʘʪʦʨ ʦʥʪʦʣʦʛʽʯʥʠʭ ʰʘʙʣʦʥʽʚ ʧʨʝʜʩʪʘʚʣʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʤʦʜʠʬʽʢʫʚʘʪʠ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʥʘʪʫʨʘʣʴʥʦʾ ʩʠʩʪʝʤʠ. ʆʥʪʦʣʦʛʽʯʥʽ ʰʘʙʣʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʨʦʙʦʪʽ ʽʥʪʝʨʧʨʝʪʘʪʦʨʘ, ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʩʭʦʚʠʱʽ ʧʦʨʫʯ ʟ 

ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʦʥʪʦʣʦʛʽʷʤʠ. 

ɼʦʜʘʪʢʦʚʦ ʥʘʪʫʨʘʣʴʥʘ ʩʠʩʪʝʤʘ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʫʚʘʪʠ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʫ 

ʽʥʪʝʛʨʘʮʽʶ ʽʥʬʦʨʤʘʮʽʾ. ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʤʦʜʫʣʴ 

ʽʥʜʝʢʩʘʮʽʾ (çɯʥʜʝʢʩʘʪʦʨè). ʅʘ ʚʭʽʜ ʽʥʜʝʢʩʘʪʦʨʘ ʧʦʜʘʶʪʴʩʷ ʷʢ ʩʪʨʫʢʪʫʨʦʚʘʥʽ 

(ʽʥʬʦʨʤʘʮʽʡʥʽ ʦʥʪʦʣʦʛʽʾ), ʪʘʢ ʽ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʽ (ʇʄʊ) ʜʦʢʫʤʝʥʪʠ, ʘ ʨʝʟʫʣʴʪʘʪʠ 

ʡʦʛʦ ʨʦʙʦʪʠ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʪʫʨʘʣʴʥʦʾ ʩʠʩʪʝʤʠ [84, 149]. 
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ʇʨʠ ʮʴʦʤʫ ʢʦʞʥʘ ʟ ʧʽʜʩʠʩʪʝʤ ʤʘʻ ʩʚʦʾ ʨʽʚʥʽ ʣʦʛʽʢʠ, ʜʘʥʠʭ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ. 

ɼʣʷ ʧʽʜʩʠʩʪʝʤʠ ʬʦʨʤʫʚʘʥʥʷ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʨʽʚʝʥʴ ʜʘʥʠʭ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʩʭʦʚʠʱʝʤ ʦʥʪʦʣʦʛʽʡ, ʘ ʨʽʚʥʽ ʣʦʛʽʢʠ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ  ʥʘʪʫʨʘʣʴʥʦʶ 

ʩʠʩʪʝʤʦʶ. ʇʽʜʩʠʩʪʝʤʘ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʥʝ ʧʝʨʝʜʙʘʯʝʥʘ ʜʣʷ ʧʨʷʤʦʾ ʚʟʘʻʤʦʜʽʾ ʟ 

ʢʦʨʠʩʪʫʚʘʯʝʤ ʽ ʥʝ ʤʘʻ ʨʽʚʥʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ, ʨʽʚʝʥʴ ʣʦʛʽʢʠ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 

ʧʽʜʧʨʦʛʨʘʤʦʶ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ, ʘ ʨʽʚʝʥʴ ʜʘʥʠʭ  ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤʠ ʧʽʜʧʨʦʛʨʘʤʘʤʠ 

ʟʯʠʪʫʚʘʥʥʷ ʽ ʟʘʧʠʩʫ ʬʘʡʣʽʚ (ʟʦʢʨʝʤʘ, ʽʥʪʝʨʧʨʝʪʘʪʦʨʦʤ ʦʥʪʦʣʦʛʽʾ ʩʪʠʣʽʚ ʽ 

ʧʽʜʧʨʦʛʨʘʤʦʶ ʬʦʨʤʫʚʘʥʥʷ ɿʇʄ). 

ʊʘʢʘ ʘʨʭʽʪʝʢʪʫʨʘ ʜʦʟʚʦʣʷʻ ʟʘʙʝʟʧʝʯʠʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʝʬʝʢʪʠʚʥʫ ʚʟʘʻʤʦʜʽʶ 

ʨʽʟʥʠʭ ʯʘʩʪʠʥ ʩʠʩʪʝʤʠ ʤʽʞ ʩʦʙʦʶ ʽ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ  ʟ ʢʦʨʠʩʪʫʚʘʯʝʤ. 

3.4. ʇʨʦʛʨʘʤʥʠʡ ʟʘʩʽʙ ʂɯʊ çʇʦʣʽʝʜʨè. ɿʘʛʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ 

ʂʦʛʥʽʪʠʚʥʘ ɯʊ-ʧʣʘʪʬʦʨʤʘ (ʂɯʊ) çʇʦʣʽʝʜʨè [150] ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʧʽʜʪʨʠʤʢʠ 

ʧʨʦʮʝʩʽʚ ʣʽʥʛʚʽʩʪʠʯʥʦ-ʩʝʤʘʥʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʝʣʠʢʠʭ ʦʙʩʷʛʽʚ ʧʨʦʩʪʦʨʦʚʦ 

ʨʦʟʧʦʜʽʣʝʥʦʾ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ (Big Data), ʾʭ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ, 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʦʥʪʝʢʩʪʥʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʜʦʢʫʤʝʥʪʘʤʠ, ʱʦ ʦʙʨʦʙʣʷʶʪʴʩʷ, 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʠ ʧʨʦʮʝʩʽʚ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʙʦʨʫ ʟ ʥʘʩʪʫʧʥʠʤ 

ʬʦʨʤʫʚʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ WEB-ʦʨʽʻʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ. 

ɿʘʩʦʙʠ ʂɯʊ çʇʦʣʽʝʜʨè ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʝʘʣʽʟʘʮʽʶ ʥʘʩʪʫʧʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʧʨʦʮʝʩʽʚ:  

¶ ʃʽʥʛʚʽʩʪʠʯʥʦ-ʩʝʤʘʥʪʠʯʥʠʡ ʘʥʘʣʽʟ ʤʝʨʝʞʝʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʷʢʽ 

ʤʘʶʪʴ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʠʭ ʚʽʜʥʦʰʝʥʴ, ʪʘ ʩʪʚʦʨʝʥʽ ʥʘ ʦʩʥʦʚʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʩʪʘʥʜʘʨʪʽʚ; 

¶ ʊʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʫ ʽʥʪʝʛʨʘʮʽʶ ʟ ʽʥʰʠʤʠ ʤʝʨʝʞʝʚʠʤʠ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ 

ʩʠʩʪʝʤʘʤʠ ʪʘ WEB-ʦʨʽʻʥʪʦʚʘʥʠʤʠ ʜʦʜʘʪʢʘʤʠ; 

¶ ʊʘʢʩʦʥʦʤʽʟʘʮʽʶ ʥʘʨʘʪʠʚʽʚ ʜʦʚʽʣʴʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʪʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʾʭ 

ʩʪʨʫʢʪʫʨʠ, ʚʢʣʶʯʘʶʯʠ ʤʽʞʢʦʥʪʝʢʩʪʥʽ ʟʚôʷʟʢʠ; 

¶ ʉʪʚʦʨʝʥʥʷ ʦʥʪʦʣʦʛʽʯʥʠʭ ʽʥʪʝʨʘʢʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ; 

¶ ɺʠʷʚʣʝʥʥʷ ʣʘʪʝʥʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʘʭ, ʱʦ ʘʥʘʣʽʟʫʶʪʴʩʷ; 

¶ ɻʣʠʙʠʥʥʝ ʪʘ ʤʘʰʠʥʥʝ ʥʘʚʯʘʥʥʷ (Deep Learning, Machine Learning); 
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¶ ʇʽʜʪʨʠʤʢʫ ʬʦʨʤʘʪʽʚ ʽ ʧʨʦʪʦʢʦʣʽʚ Semantic Web; 

¶ ʆʧʨʘʮʶʚʘʥʥʷ ʚʝʣʠʢʠʭ ʜʘʥʠʭ (Big Data). 

ʂɯʊ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʨʦʙʦʪʠ ʚ ʙʘʛʘʪʦʩʝʨʚʝʨʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɺ ʪʘʢʦʤʫ 

ʩʝʨʝʜʦʚʠʱʽ ʦʜʠʥ ʩʝʨʚʝʨ ʚʠʢʦʥʫʻ ʦʩʥʦʚʥʫ ʨʦʣʴ (ʩʝʨʚʝʨ ʷʜʨʘ), ʥʘ ʷʢʦʤʫ 

ʨʦʟʤʽʱʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʩʫʪʥʦʩʪʽ: 

ï çʇʝʨʝʛʣʷʜʘʯ ʦʥʪʦʣʦʛʽʡè ʷʚʣʷʻ ʩʦʙʦʶ ʙʘʟʦʚʠʡ ʜʦʜʘʪʦʢ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʢʦʨʠʩʪʫʚʘʯʘʤ ʧʝʨʝʛʣʷʜʘʪʠ ʽʥʬʦʨʤʘʮʽʶ, ʥʘʷʚʥʫ ʚ ʦʥʪʦʣʦʛʽʷʭ. ʇʝʨʝʛʣʷʜʘʯ 

ʟʘʙʝʟʧʝʯʫʻ ʽʥʪʝʨʬʝʡʩ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʟ ʩʝʨʚʽʩʘʤʠ ʪʠʧʫ çɸʛʨʝʛʦʚʘʥʘ ʪʘʙʣʠʮʷè 

ʪʘ çɯʥʜʝʢʩʘʪʦʨè. 

o çʇʦʰʫʢʦʚʘ ʧʨʠʟʤʘè ï ʜʦʜʘʪʦʢ ʥʘ ʦʩʥʦʚʽ çʇʝʨʝʛʣʷʜʘʯʘ ʦʥʪʦʣʦʛʽʡè, 

ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʽʥʪʝʨʬʝʡʩ ʜʣʷ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʾ 

ʢʦʥʩʦʣʽʜʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʟ ʜʦʧʦʤʦʛʦʶ ʩʝʨʚʽʩʫ ʪʠʧʫ 

çɯʥʜʝʢʩʘʪʦʨè. 

ï çɸʣɹʪʝʨʥʘʪʠʚʘè ï ʙʘʟʦʚʠʡ ʜʦʜʘʪʦʢ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʦʛʦ ʨʘʥʞʫʚʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʦʙôʻʢʪʘʤʠ 

ʦʥʪʦʣʦʛʽʾ. 

ï çʈʝʜʘʢʪʦʨ ʦʥʪʦʣʦʛʽʡè ʷʚʣʷʻ ʩʦʙʦʶ ʙʘʟʦʚʠʡ ʜʦʜʘʪʦʢ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʢʦʨʠʩʪʫʚʘʯʫ ʩʪʚʦʨʶʚʘʪʠ ʽ ʨʝʜʘʛʫʚʘʪʠ ʦʥʪʦʣʦʛʽʾ. 

o çʈʝʜʘʢʪʦʨ ʣʦʢʘʣʴʥʠʭ ʬʘʡʣʽʚè ï ʜʦʜʘʪʦʢ ʥʘ ʦʩʥʦʚʽ çʈʝʜʘʢʪʦʨʘ 

ʦʥʪʦʣʦʛʽʡè, ʦʧʪʠʤʽʟʦʚʘʥʠʡ ʜʣʷ ʨʦʙʦʪʠ ʟ ʬʘʡʣʘʤʠ, ʱʦ ʨʦʟʤʽʱʝʥʽ ʚ 

ʨʘʤʢʘʭ ʬʘʡʣʦʚʦʾ ʩʠʩʪʝʤʠ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʢʦʨʠʩʪʫʚʘʯʘ. 

o çʐʘʙʣʦʥʽʟʦʚʘʥʠʡ ʨʝʜʘʢʪʦʨè ï ʜʦʜʘʪʦʢ ʥʘ ʦʩʥʦʚʽ çʈʝʜʘʢʪʦʨʘ 

ʦʥʪʦʣʦʛʽʡè, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʦʥʪʦʣʦʛʽʡ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʰʘʙʣʦʥʫ (ʚ ʬʦʨʤʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʢʝʨʫʶʯʦʾ ʦʥʪʦʣʦʛʽʾ). 

ï çʆʥʪʦʣʦʛʽʯʥʝ ɸʈʄè (ʆʥʪʦʣʦʛʽʯʥʝ ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʨʦʙʦʯʝ ʤʽʩʮʝ) ï 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʙʘʟʦʚʠʡ ʜʦʜʘʪʦʢ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʙʽʟʥʝʩ-

ʧʨʦʮʝʩʽʚ, ʦʧʠʩʘʥʠʭ ʟ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʢʝʨʫʶʯʠʭ ʦʥʪʦʣʦʛʽʡ (ʪ. ʟʚ. 

ʦʥʪʦʣʦʛʽʡ ʧʨʦʮʝʩʫ). ʅʝ ʤʘʻ ʩʘʤʦʩʪʽʡʥʦʾ ʨʦʣʽ ʽ ʻ ʙʘʟʦʶ ʜʣʷ ʧʦʙʫʜʦʚʠ 
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ʩʢʣʘʜʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʩʠʩʪʝʤ, ʥʘʧʨʘʚʣʝʥʠʭ ʥʘ ʚʠʨʽʰʝʥʥʷ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʟʘʜʘʯ. 

ɺʩʽ ʚʢʘʟʘʥʽ ʚʠʱʝ ʪʠʧʠ ʜʦʜʘʪʢʽʚ ʤʦʞʫʪʴ ʜʦʜʘʪʢʦʚʦ ʤʦʜʠʬʽʢʫʚʘʪʠʩʴ ʟ 

ʜʦʧʦʤʦʛʦʶ ʦʥʪʦʣʦʛʽʯʥʠʭ ʰʘʙʣʦʥʽʚ ʧʨʝʜʩʪʘʚʣʝʥʥʷ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʩʪʚʦʨʶʶʪʴʩʷ 

ʥʦʚʽ, ʙʽʣʴʰ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʜʦʜʘʪʢʠ, ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʚʠʨʽʰʝʥʥʷ ʧʝʚʥʦʾ ʢʦʥʢʨʝʪʥʦʾ 

ʟʘʜʘʯʽ. 

ɯʥʰʽ ʩʝʨʚʝʨʠ ʙʘʛʘʪʦʩʝʨʚʝʨʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʨʦʟʛʦʨʪʘʥʥʷ ʽ ʟʘʧʫʩʢʫ ʩʝʨʚʽʩʽʚ. ʗʢ ʧʨʘʚʠʣʦ, ʢʦʨʠʩʪʫʚʘʯ ʚʟʘʻʤʦʜʽʻ ʟ ʩʝʨʚʽʩʘʤʠ ʯʝʨʝʟ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʫ ʧʽʜʧʨʦʛʨʘʤʫ ʧʝʨʝʛʣʷʜʘʯʘ ʦʥʪʦʣʦʛʽʡ, ʭʦʯʘ ʙʫʚʘʶʪʴ ʩʝʨʚʽʩʠ, ʱʦ 

ʥʘʜʘʶʪʴ ʚʣʘʩʥʠʡ ʽʥʪʝʨʬʝʡʩ. ɿʦʚʥʽʰʥʽʭ ʩʝʨʚʝʨʽʚ ʤʦʞʝ ʙʫʪʠ ʜʦʚʽʣʴʥʘ ʢʽʣʴʢʽʩʪʴ. 

ʆʩʥʦʚʥʽ ʪʠʧʠ ʩʝʨʚʽʩʽʚ, ʱʦ ʤʦʞʫʪʴ ʨʦʟʤʽʱʫʚʘʪʠʩʴ ʥʘ ʟʦʚʥʽʰʥʽʭ ʩʝʨʚʝʨʘʭ: 

ï ɯʥʜʝʢʩʘʪʦʨ ï ʩʝʨʚʽʩ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʦʚʥʦʪʝʢʩʪʦʚʦʛʦ ʧʦʰʫʢʫ ʽʥʬʦʨʤʘʮʽʾ ʫ 

ʚʝʣʠʢʠʭ ʤʘʩʠʚʘʭ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʽ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʦʢʫʤʝʥʪʽʚ; 

ï ɸʛʨʝʛʦʚʘʥʘ ʪʘʙʣʠʮʷ ï ʩʝʨʚʽʩ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʚʝʣʠʢʠʭ ʤʘʩʠʚʽʚ 

ʩʪʨʫʢʪʫʨʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ; 

ï ʂʦʥʩʧʝʢʪ ï ʩʝʨʚʽʩ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʠʭ 

ʜʦʢʫʤʝʥʪʽʚ ʰʣʷʭʦʤ ʚʠʜʽʣʝʥʥʷ ʟ ʥʠʭ ʪʝʨʤʽʥʽʚ (ʤʘʻ ʚʣʘʩʥʠʡ ʽʥʪʝʨʬʝʡʩ). 

ʈʦʙʦʯʝ ʤʽʩʮʝ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘʢʦʞ ʻ ʩʢʣʘʜʦʚʦʶ ʩʝʨʝʜʦʚʠʱʘ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʣʷ ʟʘʧʫʩʢʫ ʣʦʢʘʣʴʥʠʭ ʩʝʨʚʽʩʽʚ: 

ï ʈʝʢʫʨʩʠʚʥʠʡ ʨʝʜʫʢʪʦʨ ï ʣʦʢʘʣʴʥʠʡ ʩʝʨʚʽʩ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ 

ʩʣʘʙʢʦ- ʽ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʨʘʚʠʣ, 

ʟʘʜʘʥʠʭ ʚ ʬʦʨʤʘʪʽ ɚ-ʚʠʨʘʟʽʚ; 

ʇʽʜʩʠʩʪʝʤʘ ʧʨʠʨʦʜʥʦʤʦʚʥʠʭ ʣʽʥʛʚʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʦʧʝʨʘʮʽʡ ï ʣʦʢʘʣʴʥʠʡ 

ʩʝʨʚʽʩ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʧʨʠʨʦʜʥʦʤʦʚʥʠʭ ʪʝʢʩʪʽʚ. 

3.5. ɺʠʩʥʦʚʢʠ ʟʘ ʨʦʟʜʽʣʦʤ 3 

ʈʦʟʨʦʙʣʝʥʦ ʽʥʬʦʨʤʘʮʽʡʥʫ ʤʦʜʝʣʴ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʨʝʘʣʽʟʫʻ 

ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʽʟʥʦʩʪʠʣʴʦʚʠʭ ɯʈ, ʱʦ ʚʢʣʶʯʘʻ ʦʧʠʩ ʤʦʜʫʣʽʚ: 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʦʥʪʦʣʦʛʽʾ ʩʪʠʣʽʚ; ʬʦʨʤʫʚʘʥʥʷ ɿʇʄ; ʢʣʘʩʠʬʽʢʘʮʽʾ ʚʭʽʜʥʦʛʦ ʪʝʢʩʪʫ ʟʘ 

ʩʪʠʣʝʤ; ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʰʘʙʣʦʥʽʚ ʧʨʝʜʩʪʘʚʣʝʥʥʷ. 
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ʈʦʟʨʦʙʣʝʥʦ ʤʦʜʝʣʴ ʧʦʚʝʜʽʥʢʠ ʩʠʩʪʝʤʠ, ʱʦ ʦʧʠʩʫʻ: ʚʘʨʽʘʥʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʠʩʪʝʤʠ; ʘʢʪʠʚʥʽʩʪʴ ʩʠʩʪʝʤʠ; ʚʟʘʻʤʦʜʽʶ ʩʠʩʪʝʤʠ. 

ʅʘ ʦʩʥʦʚʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʪʘ ʤʦʜʝʣʽ ʧʦʚʝʜʽʥʢʠ ʩʠʩʪʝʤʠ 

ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʽʟʥʦʩʪʠʣʴʦʚʠʭ ɯʈ ʨʦʟʨʦʙʣʝʥʦ ʾʾ ʘʨʭʽʪʝʢʪʫʨʫ, 

ʷʢʘ ʚʠʟʥʘʯʘʻ ʩʪʨʫʢʪʫʨʫ, ʢʦʤʧʦʥʝʥʪʥʠʡ ʩʢʣʘʜ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʠʭ 

ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʥʘʚʝʜʝʥʽ ʚ ʪʨʝʪʴʦʤʫ ʨʦʟʜʽʣʽ, ʦʧʫʙʣʽʢʦʚʘʥʦ ʚ ʨʦʙʦʪʘʭ 

[83, 149]  
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ʈʆɿɼɯʃ 4. ʇʈʆɻʈɸʄʅɽ ʉɽʈɽɼʆɺʀʑɽ ʊʈɸʅʉɼʀʉʎʀʇʃɯʅɸʈʅʆɻʆ 

ʇʈɽɼʉʊɸɺʃɽʅʅʗ ʇʈʀʈʆɼʅʆʄʆɺʅʀʍ ɺʀɼɸʅʔ 

ʉʠʩʪʝʤʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʦʙʨʦʙʢʠ ʨʽʟʥʦʩʪʠʣʴʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚ ʷʚʣʷʻ ʩʦʙʦʶ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ ʜʦʜʘʪʦʢ ʂɯʊ çʇʦʣʽʝʜʨè.  

ʇʨʦʛʨʘʤʥʘ ʧʣʘʪʬʦʨʤʘ çʇʦʣʽʝʜʨè ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʜʦʜʘʪʢʠ ʟ ʜʦʧʦʤʦʛʦʶ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʦʥʪʦʣʦʛʽʡ (ʢʝʨʫʶʯʠʭ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ), ʱʦ ʚʠʩʪʫʧʘʶʪʴ ʚ ʷʢʦʩʪʽ 

ʦʥʪʦʣʦʛʽʯʥʠʭ ʰʘʙʣʦʥʽʚ ʧʨʝʜʩʪʘʚʣʝʥʥʷ. ʄʦʞʥʘ ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ ʩʫʪʥʦʩʪʽ, ʷʢʽ ʻ 

ʦʩʥʦʚʦʶ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ: 

1. ʄʦʜʫʣʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ï ʧʨʦʛʨʘʤʥʠʡ ʤʦʜʫʣʴ, ʱʦ ʻ 

ʨʦʟʰʠʨʝʥʥʷʤ ʤʦʜʫʣʶ çʈʝʢʫʨʩʠʚʥʠʡ ʨʝʜʫʢʪʦʨè ʽʟ ʩʪʘʥʜʘʨʪʥʦʾ ʙʽʙʣʽʦʪʝʢʠ 

ʤʦʜʫʣʽʚ ʂɯʊ. 

1.1.  ʆʥʪʦʣʦʛʽʯʥʠʡ ʢʣʘʩʠʬʽʢʘʪʦʨ ʩʪʠʣʽʚ ï ʢʝʨʫʶʯʘ ʦʥʪʦʣʦʛʽʷ, ʱʦ ʬʦʨʤʘʣʽʟʫʻ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʫ ʩʠʩʪʝʤʦʶ ʧʽʜʤʥʦʞʠʥʫ ʩʪʠʣʽʚ ʽ ʟʘʜʘʻ ʧʨʘʚʠʣʘ ʦʙʨʦʙʢʠ 

ʚʽʜʧʦʚʽʜʥʠʭ ʜʦʢʫʤʝʥʪʽʚ. 

1.2. ʇʽʜʩʠʩʪʝʤʘ ʽʥʪʝʛʨʘʮʽʾ ʟ ʤʦʜʫʣʝʤ çConforè ʩʪʘʥʜʘʨʪʥʦʾ ʙʽʙʣʽʦʪʝʢʠ ʂɯʊ ï 

ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʟʘʻʤʦʜʽʾ ʟ ʤʦʜʫʣʝʤ ʰʣʷʭʦʤ ʬʦʨʤʫʚʘʥʥʷ 

ʬʘʡʣʽʚ ʚ ʬʦʨʤʘʪʽ, ʩʫʤʽʩʥʦʤʫ ʟ Confor, ʽ ʟʯʠʪʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʡʦʛʦ ʨʦʙʦʪʠ. 

2. ʄʦʜʫʣʴ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʢʦʥʩʦʣʽʜʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ ï 

ʨʦʟʰʠʨʝʥʥʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʤʦʜʫʣʶ ʧʝʨʝʛʣʷʜʫ ʦʥʪʦʣʦʛʽʡ ʂɯʊ 

ʆʥʪʦʣʦʛʽʯʥʠʡ ʰʘʙʣʦʥ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʤʦʜʫʣʶ ʚʽʜʦʙʨʘʞʝʥʥʷ ʽ 

ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʢʦʥʩʦʣʽʜʘʮʽʾ ï ʜʦʟʚʦʣʷʻ ʤʦʜʠʬʽʢʫʚʘʪʠ ʩʪʘʥʜʘʨʪʥʠʡ 

ʧʝʨʝʛʣʷʜʘʯ ʂɯʊ, ʥʘʜʘʶʯʠ ʡʦʤʫ ʜʦʜʘʪʢʦʚʽ ʬʫʥʢʮʽʾ ʱʦʜʦ ʙʽʣʴʰ ʪʽʩʥʦʾ ʽʥʪʝʛʨʘʮʽʾ ʟ 

ʩʝʨʚʽʩʦʤ çɯʥʜʝʢʩʘʪʦʨè ʟ ʩʪʘʥʜʘʨʪʥʦʾ ʙʽʙʣʽʦʪʝʢʠ ʤʦʜʫʣʽʚ ʂɯʊ. 

4.1. ʆʥʪʦʣʦʛʽʷ ʩʪʠʣʽʚ ʪʘ ʾʾ ʬʦʨʤʫʚʘʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʥʜʘʨʪʥʠʭ ʟʘʩʦʙʽʚ 

ʂɯʊ çʇʦʣʽʝʜʨè 

ʇʝʨʰʠʤ ʝʪʘʧʦʤ ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʜʦʜʘʪʢʫ çʉʠʩʪʝʤʘ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʦʙʨʦʙʢʠ ʨʽʟʥʦʩʪʠʣʴʦʚʠʭ ʜʦʢʫʤʝʥʪʽʚè ʻ ʩʪʚʦʨʝʥʥʷ ʢʝʨʫʶʯʦʾ 

ʦʥʪʦʣʦʛʽʾ çʆʥʪʦʣʦʛʽʯʥʠʡ ʢʣʘʩʠʬʽʢʘʪʦʨ ʩʪʠʣʽʚè ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʩʪʫʧʥʠʭ ʬʫʥʢʮʽʡ: 



113 

 

4.1.1. ʌʫʥʢʮʽʷ ʩʪʚʦʨʝʥʥʷ ʦʙôʻʢʪʫ 

ʌʫʥʢʮʽʷ ʩʪʚʦʨʝʥʥʷ ʦʙôʻʢʪʫ ʜʦʟʚʦʣʷʻ ʜʦʜʘʚʘʪʠ ʜʦ ʦʥʪʦʣʦʛʽʾ ʩʪʠʣʽʚ ʥʦʚʽ 

ʢʘʪʝʛʦʨʽʾ ʩʪʠʣʽʚ ʽ ʚʣʘʩʥʝ ʩʪʠʣʽ. ɿʜʽʡʩʥʶʻʪʴʩʷ ʟ ʜʦʧʦʤʦʛʦʶ ʽʻʨʘʨʭʽʯʥʦʛʦ ʬʽʣʴʪʨʫ 

(ʨʠʩ. 4.1 (2)) ʘʙʦ ʨʝʞʠʤʫ ʨʝʜʘʛʫʚʘʥʥʷ ʦʥʪʦʛʨʘʬʫ (ʨʠʩ. 4.1 (3)). 

 

ʈʠʩʫʥʦʢ 4.1  ʉʪʚʦʨʝʥʥʷ ʦʙôʻʢʪʽʚ ʦʥʪʦʣʦʛʽʾ 

ɯʻʨʘʨʭʽʯʥʠʡ ʬʽʣʴʪʨ ʚʽʜʦʙʨʘʞʘʻ ʽʻʨʘʨʭʽʶ ʦʙôʻʢʪʽʚ ʽ ʧʨʘʮʶʻ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

1) ʌʽʣʴʪʨ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʥʦʧʢʠ ʚʠʢʣʠʢʫ/ʧʨʠʭʦʚʘʥʥʷ 

ʽʻʨʘʨʭʽʯʥʦʛʦ ʬʽʣʴʪʨʫ (ʨʠʩ. 4.1(1)); 

2) ʇʨʠ ʚʽʜʢʨʠʪʦʤʫ ʈʝʜʘʢʪʦʨʽ ʙʝʟ ʚʠʙʨʘʥʦʾ ʦʥʪʦʣʦʛʽʾ (ʘʙʦ ʧʦʚʥʽʩʪʶ ʚʠʜʘʣʝʥʠʭ 

ʦʙôʻʢʪʘʭ) ʢʥʦʧʢʘ çʉʪʚʦʨʠʪʠ ʦʙôʻʢʪè (ʨʠʩ. 4.2(1)) ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ 

ʢʦʨʝʥʝʚʠʡ ʦʙôʻʢʪ ʦʥʪʦʣʦʛʽʾ; 

3) ɹʽʣʷ ʢʦʞʥʦʛʦ ʦʙôʻʢʪʘ, ʥʘʷʚʥʦʛʦ ʚ ʦʥʪʦʣʦʛʽʾ, ʟʣʽʚʘ ʚʽʜ ʩʪʨʽʣʢʠ 

ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʜʚʽ ʢʥʦʧʢʠ ï ʚʠʜʘʣʝʥʥʷ ʧʦʪʦʯʥʦʛʦ ʦʙôʻʢʪʫ (ʨʠʩ. 4.2(2)) ʽ 

ʜʦʜʘʚʘʥʥʷ ʜʦʯʽʨʥʴʦʛʦ ʦʙôʻʢʪʫ (ʨʠʩ. 4.2(3)).  

 

 

ʈʠʩʫʥʦʢ 4.2  ʋʧʨʘʚʣʽʥʥʷ ʽʻʨʘʨʭʽʯʥʠʤ ʬʽʣʴʪʨʦʤ 
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ʆʥʪʦʣʦʛʽʷ, ʩʬʦʨʤʦʚʘʥʘ ʚʠʢʣʶʯʥʦ ʟ ʜʦʧʦʤʦʛʦʶ ʽʻʨʘʨʭʽʯʥʦʛʦ ʬʽʣʴʪʨʫ, ʙʫʜʝ 

ʜʝʨʝʚʦʚʠʜʥʦʶ. ɺ ʬʽʣʴʪʨʘ ʥʝʤʘʻ ʤʦʞʣʠʚʦʩʪʽ ʥʘʜʘʚʘʪʠ ʦʙôʻʢʪʫ ʢʽʣʴʢʘ ʙʘʪʴʢʽʚʩʴʢʠʭ 

ʦʙôʻʢʪʽʚ, ʘ ʧʨʠ ʩʧʨʦʙʽ ʩʪʚʦʨʠʪʠ ʦʙôʻʢʪ ʟ ʥʘʟʚʦʶ, ʷʢʘ ʚʞʝ ʧʨʠʩʫʪʥʷ ʚ ʦʥʪʦʣʦʛʽʾ, ʙʫʜʝ 

ʟʜʽʡʩʥʝʥʝ ʘʚʪʦʤʘʪʠʯʥʝ ʧʝʨʝʡʤʝʥʫʚʘʥʥʷ. 

ʆʩʢʽʣʴʢʠ ʽʻʨʘʨʭʽʯʥʠʡ ʬʽʣʴʪʨ ʥʝ ʜʦʟʚʦʣʷʻ ʚʠʙʨʘʪʠ ʧʦʟʠʮʽʶ ʦʙôʻʢʪʫ ʚ ʦʥʪʦʛʨʘʬʽ, 

ʪʦ ʪʘʢʘ ʧʦʟʠʮʽʷ ʙʫʜʝ ʦʙʯʠʩʣʝʥʘ ʘʚʪʦʤʘʪʠʯʥʦ ʥʘ ʦʩʥʦʚʽ ʢʦʦʨʜʠʥʘʪ ʙʘʪʴʢʽʚʩʴʢʦʛʦ 

ʦʙôʻʢʪʫ (ʨʠʩ. 4.3). ʇʨʠ ʮʴʦʤʫ ʧʦʪʦʯʥʘ ʦʥʪʦʣʦʛʽʷ ʙʫʜʝ ʚʽʜʤʽʯʝʥʘ ʷʢ ʪʘʢʘ, ʱʦ ʤʽʩʪʠʪʴ 

ʥʝʚʘʣʽʜʥʽ ʢʦʦʨʜʠʥʘʪʠ. 

 

ʈʠʩʫʥʦʢ 4.3  ʈʦʟʤʽʱʝʥʥʷ ʩʪʚʦʨʝʥʠʭ ʽʻʨʘʨʭʽʯʥʠʤ ʬʽʣʴʪʨʦʤ ʦʙôʻʢʪʽʚ 

ɯʥʪʝʨʬʝʡʩ ʨʝʞʠʤʫ ʨʝʜʘʛʫʚʘʥʥʷ ʦʥʪʦʛʨʘʬʫ (ʨʠʩ. 4.1 (4)) ʚʠʢʣʠʢʘʻʪʴʩʷ ʢʥʦʧʢʦʶ, 

ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ  ʨʠʩ. 4.1(3) ʽ ʤʽʩʪʠʪʴ ʢʥʦʧʢʫ çʈʦʟʤʽʱʝʥʥʷè, ʷʢʘ ʟʘʧʫʩʢʘʻ ʮʝʡ ʧʨʦʮʝʩ. 

ʉʪʚʦʨʝʥʥʷ ʦʙôʻʢʪʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ çʛʘʨʷʯʦʾ ʢʣʘʚʽʰʽè: Ctrl+ʢʣʽʢ ʥʘ 

ʧʫʩʪʦʤʫ ʤʽʩʮʽ ʚ ʨʦʙʦʯʽʡ ʦʙʣʘʩʪʽ ʩʪʚʦʨʶʻ ʦʙôʻʢʪ ʚ ʜʘʥʽʡ ʧʦʟʠʮʽʾ. ʇʨʠ ʮʴʦʤʫ 

ʥʘʜʘʻʪʴʩʷ ʟʘʧʠʪ ʥʘ ʚʚʝʜʝʥʥʷ ʽʤʝʥʽ ʦʙôʻʢʪʫ. ɯʤôʷ ʤʘʻ ʙʫʪʠ ʫʥʽʢʘʣʴʥʠʤ, ʽʥʘʢʰʝ ʙʫʜʝ 

ʟʜʽʡʩʥʝʥʝ ʧʝʨʝʡʤʝʥʫʚʘʥʥʷ. 

4.1.2. ʌʫʥʢʮʽʷ ʩʪʚʦʨʝʥʥʷ ʟʚôʷʟʢʽʚ 

ʌʫʥʢʮʽʷ ʩʪʚʦʨʝʥʥʷ ʟʚôʷʟʢʽʚ ʜʦʟʚʦʣʷʻ ʙʫʜʫʚʘʪʠ ʩʪʨʫʢʪʫʨʫ ʦʥʪʦʣʦʛʽʾ. ɺ ʨʝʞʠʤʽ 

ʨʝʜʘʛʫʚʘʥʥʷ ʦʥʪʦʛʨʘʬʫ ʟʚôʷʟʢʠ ʩʪʚʦʨʶʶʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

Ctrl+ʢʣʽʢ ʥʘ ʽʩʥʫʶʯʦʤʫ ʦʙôʻʢʪʽ ʚʽʜʤʽʯʘʻ ʡʦʛʦ ʷʢ ʧʦʯʘʪʢʦʚʠʡ ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʟʚôʷʟʢʫ. Ctrl+ʢʣʽʢ ʥʘ ʪʦʤʫ ʞ ʩʘʤʦʤʫ ʦʙôʻʢʪʽ ʚʽʜʤʽʥʷʻ ʩʪʚʦʨʝʥʥʷ ʟʚôʷʟʢʘ, ʘ ʥʘ ʽʥʰʦʤʫ 
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ï ʩʪʚʦʨʶʻ ʤʽʞ ʥʠʤʠ ʟʚôʷʟʦʢ. ɺʩʽ ʝʪʘʧʠ ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ 

ʧʦʚʽʜʦʤʣʝʥʥʷʤʠ. 

ɼʦʜʘʪʢʦʚʦ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʙʽʣʴʰ ʧʨʦʩʪʠʡ ʩʧʦʩʽʙ ʧʦʙʫʜʦʚʠ ʩʪʨʫʢʪʫʨʠ 

ï ʟ ʜʦʧʦʤʦʛʦʶ ʽʻʨʘʨʭʽʯʥʦʛʦ ʬʽʣʴʪʨʫ. ʂʥʦʧʢʠ ʽʻʨʘʨʭʽʯʥʦʛʦ ʬʽʣʴʪʨʫ ʜʦʟʚʦʣʷʶʪʴ 

ʩʪʚʦʨʶʚʘʪʠ ʜʦʯʽʨʥʽ ʦʙ'ʻʢʪʠ ʜʦ ʧʦʪʦʯʥʦʛʦ, ʪʦʙʪʦ ʚʣʘʩʥʝ ʥʦʚʠʡ ʦʙôʻʢʪ ʽ ʟʚôʷʟʦʢ ʤʽʞ 

ʥʠʤ ʽ ʧʦʪʦʯʥʠʤ. 

ʆʙʤʝʞʝʥʥʷʤ ʽʻʨʘʨʭʽʯʥʦʛʦ ʬʽʣʴʪʨʫ ʻ ʥʝʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʙʽʣʴʰ ʥʽʞ 

ʦʜʥʦʛʦ ʢʦʨʝʥʝʚʦʛʦ ʦʙôʻʢʪʫ ʽ ʧʨʠʩʚʦʻʥʥʷ ʦʙôʻʢʪʘ ʢʽʣʴʢʦʤ ʢʘʪʝʛʦʨʽʷʤ. ʇʨʠ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʜʽʡʩʥʝʥʥʷ ʪʘʢʦʾ ʜʽʾ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʨʝʞʠʤ ʨʝʜʘʛʫʚʘʥʥʷ ʦʥʪʦʛʨʘʬʫ 

ʽ ʚʩʽ ʧʦʪʨʽʙʥʽ ʚʠʧʨʘʚʣʝʥʥʷ ʚʥʦʩʷʪʴʩʷ ʟ ʡʦʛʦ ʜʦʧʦʤʦʛʦʶ. 

 ʉʪʨʫʢʪʫʨʘ ʦʥʪʦʣʦʛʽʾ ʩʪʠʣʽʚ ʤʘʻ ʯʦʪʠʨʠʨʽʚʥʝʚʫ ʽʻʨʘʨʭʽʶ ʦʙôʻʢʪʽʚ (ʨʠʩ. 4.4), ʜʝ 

ʚʝʨʰʠʥʠ 1, 2 ʽ 3 ʨʽʚʥʷ ï ʮʝ ʢʘʪʝʛʦʨʽʾ, ʱʦ ʥʝ ʤʘʶʪʴ ʘʪʨʠʙʫʪʽʚ, ʘ ʚʝʨʰʠʥʠ 4 ʨʽʚʥʷ ï ʮʝ 

ʧʨʠʢʣʘʜʠ ʢʦʥʢʨʝʪʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʧʝʚʥʦʛʦ ʩʪʠʣʶ. ɺʝʨʰʠʥʠ 4 ʨʽʚʥʷ ʤʘʶʪʴ ʘʪʨʠʙʫʪʠ. 

 

ʈʠʩʫʥʦʢ 4.4  ʉʪʨʫʢʪʫʨʘ ʦʥʪʦʣʦʛʽʾ ʩʪʠʣʽʚ 

4.1.3. ʌʫʥʢʮʽʷ ʚʠʜʘʣʝʥʥʷ ʦʙôʻʢʪʽʚ ʽ ʟʚôʷʟʢʽʚ 

ʌʫʥʢʮʽʷ ʚʠʜʘʣʝʥʥʷ ʦʙôʻʢʪʽʚ ʽ ʟʚôʷʟʢʽʚ ʜʦʟʚʦʣʷʻ  ʨʝʜʘʛʫʚʘʪʠ ʩʪʨʫʢʪʫʨʫ 

ʦʥʪʦʣʦʛʽʾ. 
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ʇʦʤʠʣʢʦʚʦ ʚʚʝʜʝʥʽ ʦʙôʻʢʪʠ ʯʠ ʟʚôʷʟʢʠ ʚʠʜʘʣʷʶʪʴʩʷ ʢʣʽʢʦʤ ʟ ʥʘʪʠʩʥʫʪʦʶ 

ʢʣʘʚʽʰʝʶ Alt .  

ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʜʽʣʝʥʥʷ ʢʽʣʴʢʦʭ ʦʙôʻʢʪʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʣʘʚʽʰʘ Shift. 

ʂʣʘʚʽʰʘ Delete ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʚʠʜʽʣʝʥʠʭ ʦʙôʻʢʪʽʚ. ɹʫʜʴ-ʷʢʝ 

ʚʠʜʘʣʝʥʥʷ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʘʧʠʪʦʤ ʧʽʜʪʚʝʨʜʞʝʥʥʷ. 

ʃʠʩʪʦʚʠʡ ʦʙôʻʢʪ (ʙʝʟ ʜʦʯʽʨʥʽʭ ʦʙôʻʢʪʽʚ) ʤʦʞʥʘ ʚʠʜʘʣʠʪʠ ʢʥʦʧʢʦʶ ʚ 

ʽʻʨʘʨʭʽʯʥʦʤʫ ʬʽʣʴʪʨʽ, ʦʜʥʘʢ ʜʣʷ ʦʙôʻʢʪʫ-ʢʘʪʝʛʦʨʽʾ (ʟ ʜʦʯʽʨʥʽʤʠ ʦʙôʻʢʪʘʤʠ) ʜʘʥʘ 

ʢʥʦʧʢʘ ʚʠʜʘʻ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ ʧʦʤʠʣʢʫ. ʆʙôʻʢʪ-ʢʘʪʝʛʦʨʽʷ, ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ, 

ʚʠʜʘʣʷʻʪʴʩʷ ʚ ʨʝʞʠʤʽ ʨʝʜʘʛʫʚʘʥʥʷ ʦʥʪʦʛʨʘʬʫ. ʇʨʠ ʮʴʦʤʫ ʷʢʱʦ ʷʢʽʩʴ ʜʦʯʽʨʥʽ 

ʦʙôʻʢʪʠ ʚʽʜʥʦʩʷʪʴʩʷ ʪʽʣʴʢʠ ʜʦ ʦʜʥʦʾ ʢʘʪʝʛʦʨʽʾ,  ʪʦ ʚʦʥʠ ʩʪʘʥʫʪʴ ʢʦʨʝʥʝʚʠʤʠ (ʨʠʩ. 

4.5). 

  

ʈʠʩʫʥʦʢ 4.5  ʈʝʟʫʣʴʪʘʪ ʚʠʜʘʣʝʥʥʷ ʢʘʪʝʛʦʨʽʾ 

ʇʨʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʜʘʣʝʥʥʷ ʚʩʴʦʛʦ ʧʽʜʜʝʨʝʚʘ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʡ 

ʘʣʛʦʨʠʪʤ: 

1) ɺ ʨʝʞʠʤʽ ʨʝʜʘʛʫʚʘʥʥʷ ʦʥʪʦʛʨʘʬʫ ʚʠʙʠʨʘʻʪʴʩʷ ʢʦʨʝʥʝʚʠʡ ʦʙôʻʢʪ 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʧʽʜʜʝʨʝʚʘ ʚ ʽʻʨʘʨʭʽʯʥʦʤʫ ʬʽʣʴʪʨʽ (ʘʙʦ ʚʠʜʽʣʷʻʪʴʩʷ 

ʢʣʽʢʦʤ ʽ ʥʘʪʠʩʢʘʥʥʷʤ ʢʥʦʧʢʠ çʌʽʣʴʪʨʘʮʽʷè ʫ ʚʽʜʞʝʪʽ) (ʨʠʩ. 4.6, ʘ); 

2) ʋ ʚʽʜʞʝʪʽ ʚʠʙʠʨʘʻʪʴʩʷ ʨʝʞʠʤ ʽʻʨʘʨʭʽʯʥʦʾ ʬʽʣʴʪʨʘʮʽʾ çɼʦʯʽʨʥʽ ʦʙôʻʢʪʠè ʽ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʝʦʙʭʽʜʥʘ ʛʣʠʙʠʥʘ ʽʻʨʘʨʭʽʯʥʦʾ ʬʽʣʴʪʨʘʮʽʾ; 

3) ɺʠʜʽʣʷʶʪʴʩʷ ʚʩʽ ʦʙôʻʢʪʠ ʢʦʤʙʽʥʘʮʽʻʶ Ctrl+A (ʨʠʩ. 4.6, ʙ), ʪʘ ʚʠʜʘʣʷʻʪʴʩʷ 

ʦʙʨʘʥʘ ʧʽʜʤʥʦʞʠʥʘ ʦʙôʻʢʪʽʚ ʢʥʦʧʢʦʶ Delete. ʈʝʟʫʣʴʪʘʪ ʚʠʜʘʣʝʥʥʷ ʧʽʜʜʝʨʝʚʘ 

ʦʙôʻʢʪʽʚ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 4.8. 
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ʈʠʩʫʥʦʢ 4.6  ɺʠʜʽʣʝʥʥʷ ʧʽʜʜʝʨʝʚʘ ʦʙôʻʢʪʽʚ 

 

ʈʠʩʫʥʦʢ 4.7  ʈʝʟʫʣʴʪʘʪ ʚʠʜʘʣʝʥʥʷ ʧʽʜʜʝʨʝʚʘ ʦʙôʻʢʪʽʚ 

4.1.4. ʌʫʥʢʮʽʷ ʨʝʜʘʛʫʚʘʥʥʷ ʘʪʨʠʙʫʪʽʚ 

ʌʫʥʢʮʽʷ ʨʝʜʘʛʫʚʘʥʥʷ ʘʪʨʠʙʫʪʽʚ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ, ʨʝʜʘʛʫʚʘʪʠ ʪʘ ʚʠʜʘʣʷʪʠ 

ʘʪʨʠʙʫʪʠ  ʩʪʠʣʽʚ. 

ɼʣʷ ʨʝʜʘʛʫʚʘʥʥʷ ʘʪʨʠʙʫʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ: 

ï ʈʝʞʠʤ ʨʝʜʘʛʫʚʘʥʥʷ ʘʪʨʠʙʫʪʽʚ; 

ï ɺʽʢʥʦ ʨʝʜʘʛʫʚʘʥʥʷ ʘʪʨʠʙʫʪʽʚ, ʱʦ ʚʠʢʣʠʢʘʻʪʴʩʷ ʧʦʜʚʽʡʥʠʤ ʢʣʽʢʦʤ ʥʘ ʦʙôʻʢʪʽ 

ʚ ʨʝʞʠʤʽ ʨʝʜʘʛʫʚʘʥʥʷ ʦʥʪʦʛʨʘʬʫ. 

ɼʘʥʽ ʢʦʤʧʦʥʝʥʪʠ ʤʘʡʞʝ ʽʜʝʥʪʠʯʥʽ ʟʘ ʩʚʦʾʤʠ ʬʫʥʢʮʽʷʤʠ ʽ ʩʪʨʫʢʪʫʨʦʶ. 

ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʨʝʞʠʤʫ ʨʝʜʘʛʫʚʘʥʥʷ ʘʪʨʠʙʫʪʽʚ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.8. 

ɯʥʪʝʨʬʝʡʩ ʜʣʷ ʨʝʜʘʛʫʚʘʥʥʷ ʘʪʨʠʙʫʪʽʚ ʜʽʣʠʪʴʩʷ ʥʘ ʜʚʽ ʯʘʩʪʠʥʠ: ʟʘʛʦʣʦʚʦʢ 

(ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʚʝʜʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʦʙôʻʢʪ, ʪʘʢʦʾ, ʷʢ ʥʘʟʚʘ ʯʠ 

ʢʦʣʽʨ) ʽ ʦʩʥʦʚʥʫ ʦʙʣʘʩʪʴ (ʧʨʠʟʥʘʯʝʥʫ ʜʣʷ ʨʝʜʘʛʫʚʘʥʥʷ ʩʧʠʩʢʫ ʘʪʨʠʙʫʪʽʚ. ɿʘʛʦʣʦʚʦʢ 

ʤʽʩʪʠʪʴ (ʨʠʩ. 4.9): 
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ʈʠʩʫʥʦʢ 4.8  ʈʝʞʠʤ ʨʝʜʘʛʫʚʘʥʥʷ ʘʪʨʠʙʫʪʽʚ 

 
ʈʠʩʫʥʦʢ 4.9  ɿʘʛʦʣʦʚʦʢ ʨʝʞʠʤʫ ʨʝʜʘʛʫʚʘʥʥʷ ʘʪʨʠʙʫʪʽʚ 

1) ɹʣʦʢ ʢʝʨʫʶʯʠʭ ʢʥʦʧʦʢ (1) (ʟʣʽʚʘ ʥʘʧʨʘʚʦ): 

a. ʂʥʦʧʢʘ ʟʙʝʨʝʞʝʥʥʷ ʟʤʽʥ ï ʘʢʪʠʚʫʻʪʴʩʷ ʧʨʠ ʚʥʝʩʝʥʥʽ ʙʫʜʴ-ʷʢʠʭ ʟʤʽʥ ʚ 

ʽʥʪʝʨʬʝʡʩʽ ʽ ʟʘʩʪʦʩʦʚʫʻ ʮʽ ʟʤʽʥʠ ʜʦ ʦʙôʻʢʪʫ; 

b. ʂʥʦʧʢʘ ʜʦʜʘʚʘʥʥʷ ʘʪʨʠʙʫʪʫ (ʝʣʝʤʝʥʪʫ ʜʘʥʠʭ) ï ʜʦʜʘʻ ʙʣʦʢ ʘʪʨʠʙʫʪʫ ʥʘ 

ʧʝʨʰʫ ʧʦʟʠʮʽʶ ʚ ʩʧʠʩʢʫ. ʗʢʱʦ ʦʙôʻʢʪ ʥʝ ʤʘʻ ʘʪʨʠʙʫʪʽʚ, ʪʦ ʚ ʦʩʥʦʚʥʽʡ 

ʦʙʣʘʩʪʽ ʙʫʜʝ ʚʽʜʦʙʨʘʞʝʥʝ ʧʦʚʽʜʦʤʣʝʥʥʷ ʟ ʪʘʢʦʶ ʞ ʢʥʦʧʢʦʶ; 

c. ʇʦʧʝʨʝʜʥʽʡ ʧʝʨʝʛʣʷʜ ï ʟʘʧʫʩʢʘʻ ʚʽʢʥʦ ʜʝʪʘʣʴʥʦʛʦ ʧʝʨʝʛʣʷʜʫ ʘʪʨʠʙʫʪʽʚ ʽʟ 

ʧʦʪʦʯʥʠʤ ʚʤʽʩʪʦʤ ʨʦʙʦʯʦʾ ʦʙʣʘʩʪʽ. ʇʨʠ ʮʴʦʤʫ ʟʤʽʥʠ ʜʦ ʦʙôʻʢʪʘ ʥʝ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ; 

d. ʂʥʦʧʢʘ ʩʢʠʜʘʥʥʷ ʟʤʽʥ ï ʚʽʜʤʽʥʷʻ ʚʩʽ ʟʨʦʙʣʝʥʽ ʚ ʽʥʪʝʨʬʝʡʩʽ ʟʤʽʥʠ ʽ 

ʚʠʚʦʜʠʪʴ ʚ ʨʦʙʦʯʫ ʦʙʣʘʩʪʴ ʧʦʪʦʯʥʽ ʜʘʥʽ ʦʙôʻʢʪʫ; 

e. ʂʥʦʧʢʘ ʧʦʢʘʟʫ ʜʦʜʘʪʢʦʚʠʭ ʥʘʣʘʰʪʫʚʘʥʴ ï ʧʦʢʘʟʫʻ/ʧʨʠʭʦʚʫʻ ʜʨʫʛʠʡ ʨʷʜʦʢ 

ʟʘʛʦʣʦʚʢʫ, ʱʦ ʤʽʩʪʠʪʴ ʜʨʫʛʦʨʷʜʥʽ ʤʝʪʘʜʘʥʽ (ʢʣʘʩ, ʬʦʨʤʫ ʽ ʢʦʣʽʨ). 

2) ʅʘʟʚʘ ʦʙôʻʢʪʫ (2) ï ʧʦʣʝ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʝʨʝʡʤʝʥʦʚʫʚʘʪʠ ʦʙôʻʢʪ. 

3) ʂʣʘʩ (3) ï ʩʧʝʮʽʘʣʽʟʦʚʘʥʝ ʟʥʘʯʝʥʥʷ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʝʷʢʠʤʠ ʚʠʜʘʤʠ 

ʜʦʜʘʪʢʽʚ. ɺ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ. 
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4) ʌʦʨʤʘ (4) ï ʟʘʜʘʻ ʬʦʨʤʫ ʦʙôʻʢʪʫ ʜʣʷ ʨʝʞʠʤʽʚ ʧʨʝʜʩʪʘʚʣʝʥʴ ʦʥʪʦʛʨʘʬʫ ʽ 

ɻɯʉ-ʜʦʜʘʪʢʫ. ʆʩʥʦʚʥʠʤʠ ʻ ʢʨʫʛ ʽ ʢʚʘʜʨʘʪ, ʜʦʜʘʪʢʦʚʦ ʻ ʚʘʨʽʘʮʽʾ ʟ ʚʢʣʘʜʝʥʠʤʠ 

ʚ ʥʠʭ ʢʘʨʪʠʥʢʘʤʠ. 

5) ʂʦʣʽʨ (5) ï ʢʦʣʽʨ ʦʙôʻʢʪʫ ʜʣʷ ʨʝʞʠʤʽʚ ʚʽʜʦʙʨʘʞʝʥʥʷ ʦʥʪʦʛʨʘʬʫ ʽ ɻɯʉ-

ʜʦʜʘʪʢʫ. 

ʉʧʠʩʦʢ ʘʪʨʠʙʫʪʽʚ ʤʽʩʪʠʪʴ ʙʣʦʢʠ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʧʨʝʜʩʪʘʚʣʷʻ ʧʝʚʥʠʡ ʘʪʨʠʙʫʪ. 

ɹʣʦʢ ʤʽʩʪʠʪʴ (ʨʠʩ. 4.10): 

1) ɿʘʛʦʣʦʚʦʢ ï ʚʝʨʭʥʶ ʯʘʩʪʠʥʫ, ʟ ʟʘʛʘʣʴʥʠʤʠ ʢʝʨʫʶʯʠʤʠ ʝʣʝʤʝʥʪʘʤʠ, ʘ ʩʘʤʝ: 

a. ʂʥʦʧʢʘ çɼʦʜʘʪʠ ʙʣʦʢ ʧʽʩʣʷ ʧʦʪʦʯʥʦʛʦè (1); 

b. ʂʥʦʧʢʘ çɺʠʜʘʣʠʪʠ ʧʦʪʦʯʥʠʡ ʙʣʦʢè (2); 

c. ʇʝʨʝʤʠʢʘʯ ʪʠʧʫ ʘʪʨʠʙʫʪʫ (3); 

d. ʇʦʣʝ ʚʚʦʜʫ ʥʘʟʚʠ (4). 

2) ʈʦʙʦʯʫ ʦʙʣʘʩʪʴ ï ʦʩʥʦʚʥʫ ʯʘʩʪʠʥʫ, ʚʤʽʩʪ ʷʢʦʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʙʨʘʥʦʛʦ ʪʠʧʫ 

ʘʪʨʠʙʫʪʫ. 

 
ʈʠʩʫʥʦʢ 4.10  ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʙʣʦʢʫ ʘʪʨʠʙʫʪʫ 

ɯʩʥʫʶʪʴ ʥʘʩʪʫʧʥʽ ʪʠʧʠ ʘʪʨʠʙʫʪʽʚ:  

1) ʊʝʢʩʪʦʚʽ ʜʘʥʽ; 

2) ɼʘʥʽ-ʛʽʧʝʨʧʦʩʠʣʘʥʥʷ; 

3) ɿʦʙʨʘʞʝʥʥʷ; 

4) ɺʽʜʝʦ ʟ You Tube; 

5) ʌʦʨʤʘʪʦʚʘʥʠʡ ʪʝʢʩʪ; 

6) ʉʢʣʘʜʥʽ ʪʠʧʠ ʜʘʥʠʭ (ʛʨʫʧʠ ʽ ʪʘʙʣʠʮʽ); 

7) ɻʝʦʧʨʦʩʪʦʨʦʚʽ ʜʘʥʽ. 
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ɼʣʷ ʦʥʪʦʣʦʛʽʾ ʩʪʠʣʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʙʣʠʮʽ ʜʘʥʠʭ, ʱʦ ʷʚʣʷʶʪʴ ʩʦʙʦʶ 

ʧʝʚʥʫ ʽʻʨʘʨʭʽʶ ʘʪʨʠʙʫʪʽʚ. ʊʘʙʣʠʮʷ ʜʘʥʠʭ ʷʚʣʷʻ ʩʦʙʦʶ ʚʣʘʩʥʝ ʜʚʦʚʠʤʽʨʥʫ ʪʘʙʣʠʮʶ, 

ʧʨʠʟʥʘʯʝʥʫ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚʝʣʠʢʦʛʦ ʩʧʠʩʢʫ ʦʜʥʘʢʦʚʠʭ ʩʫʪʥʦʩʪʝʡ. ʈʦʙʦʯʘ 

ʦʙʣʘʩʪʴ ʤʽʩʪʠʪʴ ʝʣʝʤʝʥʪʠ ʜʣʷ ʚʠʙʦʨʫ ʨʦʟʤʽʨʫ ʪʘʙʣʠʮʽ (ʨʠʩ. 4.11(1)), ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʷʢʠʭ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʝʦʙʭʽʜʥʘ ʢʽʣʴʢʽʩʪʴ ʨʷʜʢʽʚ ʽ ʩʪʦʚʧʮʽʚ ʪʘʙʣʠʮʽ, ʘ ʪʘʢʦʞ ʢʥʦʧʢʫ 

ʧʦʢʘʟʫ/ʧʨʠʭʦʚʫʚʘʥʥʷ ʪʘʙʣʠʮʽ (ʨʠʩ. 4.11(2)), ʧʨʠʟʥʘʯʝʥʫ ʜʣʷ ʙʽʣʴʰ ʢʦʤʧʘʢʪʥʦʛʦ 

ʚʽʜʦʙʨʘʞʝʥʥʷ ʩʧʠʩʢʫ ʘʪʨʠʙʫʪʽʚ ʫ ʨʘʟʽ ʾʭ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ. 

 

ʈʠʩʫʥʦʢ 4.11  ʌʦʨʤʫʚʘʥʥʷ ʘʪʨʠʙʫʪʽʚ ʪʠʧʫ "ʊʘʙʣʠʮʷ ʜʘʥʠʭ" 

ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʪʘʙʣʠʮʽ ʜʘʥʠʭ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʫʥʽʢʘʣʴʥʽʩʪʴ ʪʝʢʩʪʦʚʦʾ 

ʨʦʟʤʽʪʢʠ ʢʦʥʢʨʝʪʥʠʭ ʟʘʢʦʥʦʜʘʚʯʠʭ ʘʢʪʽʚ, ʜʘʥʽ ʜʦʢʫʤʝʥʪʠ ʘʥʘʣʽʟʫʶʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʩʪʘʥʜʘʨʪʥʠʭ ʟʘʩʦʙʽʚ Microsoft Word (ʨʠʩ. 4.12). 

ʊʘʢʠʤ ʯʠʥʦʤ ʚʠʟʥʘʯʘʶʪʴʩʷ ʫʥʽʢʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʜʦʢʫʤʝʥʪʫ. ɺ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ 

ʮʝ: ʥʘʟʚʘ ʪʠʧʫ ʜʦʢʫʤʝʥʪʫ (1), ʥʘʟʚʘ ʜʦʢʫʤʝʥʪʫ (2), ʥʘʟʚʘ ʨʦʟʜʽʣʫ (3), ʥʘʟʚʘ ʩʪʘʪʪʽ 

(4). ɸ ʪʘʢʦʞ ʧʘʨʘʤʝʪʨʠ ʨʦʟʤʽʪʢʠ ʮʠʭ ʝʣʝʤʝʥʪʽʚ: ʨʦʟʤʽʨ ʰʨʠʬʪʫ (5), ʞʠʨʥʠʡ (6), 

ʢʫʨʩʠʚ (7), ʥʘʟʚʘ ʰʨʠʬʪʫ (8). ɼʣʷ ʽʥʰʠʭ ʜʦʢʫʤʝʥʪʽʚ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʦʞ 

ʧʽʜʢʨʝʩʣʝʥʥʷ, ʚʠʨʽʚʥʶʚʘʥʥʷ, ʪʦʱʦ. ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʦʙʨʦʙʢʠ ʧʨʠ 

ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʝʣʝʤʝʥʪʠ, ʱʦ ʷʚʥʦ ʚʢʘʟʫʶʪʴ ʥʘ ʬʨʘʛʤʝʥʪʠ ʪʝʢʩʪʫ, ʷʢʽ 

ʥʝʦʙʭʽʜʥʦ ʚʠʜʽʣʠʪʠ. ʅʘʧʨʠʢʣʘʜ, ʚ ʜʦʢʫʤʝʥʪʽ ʱʦ ʘʥʘʣʽʟʫʻʪʴʩʷ, ʧʝʨʝʜ ʥʘʟʚʦʶ ʨʦʟʜʽʣʫ 

ʟʘʚʞʜʠ ʚʢʘʟʘʥʦ ʩʣʦʚʦ çʈʆɿɼɯʃè (3); ʧʝʨʝʜ ʥʘʟʚʦʶ ʩʪʘʪʪʽ ï çʉʪʘʪʪʷè (4). 

ɼʣʷ ʚʥʝʩʝʥʥʷ ʚʠʟʥʘʯʝʥʠʭ ʜʘʥʠʭ ʚ ʦʥʪʦʣʦʛʽʶ ʩʪʠʣʽʚ, ʫ ʚʽʢʥʽ ʬʦʨʤʫʚʘʥʥʷ 

ʘʪʨʠʙʫʪʽʚ (ʜʣʷ ʦʙôʻʢʪʫ çɿʘʢʦʥ ʋʢʨʘʾʥʠè) ʩʪʚʦʨʶʻʪʴʩʷ ʪʘʙʣʠʮʷ ʟ ʯʦʪʠʨʴʦʭ ʨʷʜʢʽʚ ʽ 

ʰʝʩʪʠ ʩʪʦʚʧʯʠʢʽʚ (ʨʠʩ. 4.13). ɼʝ ʚ ʧʝʨʰʦʤʫ ʩʪʦʚʧʯʠʢʫ ʚʢʘʟʘʥʦ ʝʣʝʤʝʥʪʠ 

ʜʦʢʫʤʝʥʪʫ, ʘ ʚ ʧʝʨʰʦʤʫ ʨʷʜʢʫ ï ʝʣʝʤʝʥʪʠ ʨʦʟʤʽʪʢʠ. ʅʘ ʧʝʨʝʪʠʥʽ ʢʦʤʽʨʦʢ ʚʢʘʟʘʥʦ 

ʟʥʘʯʝʥʥʷ ʢʦʞʥʦʛʦ ʝʣʝʤʝʥʪʫ ʨʦʟʤʽʪʢʠ ʜʣʷ ʢʦʞʥʦʛʦ ʝʣʝʤʝʥʪʫ ʜʦʢʫʤʝʥʪʫ. 
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ʈʠʩʫʥʦʢ 4.12  ʇʨʠʢʣʘʜ ʟʘʢʦʥʦʜʘʚʯʦʛʦ ʘʢʪʫ 

 

 

ʈʠʩʫʥʦʢ 4.13  ʊʘʙʣʠʮʷ ʜʘʥʠʭ ʜʣʷ ʦʙôʻʢʪʫ "ɿʘʢʦʥ ʋʢʨʘʾʥʠ" 
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ʅʘ ʧʨʘʢʪʠʮʽ, ʧʨʦʮʝʩ ʩʪʚʦʨʝʥʥʷ ʪʘʙʣʠʮʴ ʜʘʥʠʭ ʜʣʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʦʙôʻʢʪʽʚ ʻ 

ʜʦʩʪʘʪʥʴʦ ʪʨʫʜʦʤʽʩʪʢʠʤ ʯʝʨʝʟ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʩʪʽʡʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʽ ʫʟʛʦʜʞʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʽ ʥʘʟʚ ʦʜʥʦʪʠʧʥʠʭ ʝʣʝʤʝʥʪʽʚ ʜʣʷ ʨʽʟʥʠʭ ʦʙôʻʢʪʽʚ. ʊʦʤʫ, ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʪʘʙʣʠʮʴ ʜʘʥʠʭ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʤʧʦʨʪ ʟ XLSX. ʎʝʡ ʩʧʦʩʽʙ ʚʚʝʜʝʥʥʷ 

ʜʘʥʠʭ ʜʦʟʚʦʣʷʻ ʦʜʥʦʯʘʩʥʦ ʙʘʯʠʪʠ ʚʩʽ ʪʘʙʣʠʮʽ ʫ ʟʚʝʜʝʥʦʤʫ ʚʠʛʣʷʜʽ. 

4.1.5. ʌʫʥʢʮʽʷ ʟʯʠʪʫʚʘʥʥʷ ʘʪʨʠʙʫʪʽʚ ʟ XLSX-ʬʘʡʣ̔ʚ 

ʌʫʥʢʮʽʷ ʟʯʠʪʫʚʘʥʥʷ ʘʪʨʠʙʫʪʽʚ ʟ XLSX-ʬʘʡʣʽʚ ʥʘʜʘʻ ʘʣʴʪʝʨʥʘʪʠʚʥʠʡ ʩʧʦʩʽʙ 

ʚʚʝʜʝʥʥʷ ʘʪʨʠʙʫʪʽʚ ʩʪʠʣʽʚ. 

ʌʦʨʤʫʚʘʥʥʷ ʪʘʙʣʠʮʽ ʘʪʨʠʙʫʪʽʚ ʚ Excel ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.14. 

 

ʈʠʩʫʥʦʢ 4.14 ï ʌʨʘʛʤʝʥʪ ʪʘʙʣʠʮʽ ʘʪʨʠʙʫʪʽʚ nodeproperties 

ɿʘʛʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʪʘʙʣʠʮʽ ʘʪʨʠʙʫʪʽʚ: 

1) ɺ ʢʦʤʽʨʮʽ A1 ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʢʣʶʯʦʚʝ ʩʣʦʚʦ nodeproperties (1), ʽʥʘʢʰʝ 

ʪʘʙʣʠʮʷ ʙʫʜʝ ʦʙʨʦʙʣʝʥʘ ʷʢ ʪʘʙʣʠʮʷ ʩʪʨʫʢʪʫʨʠ; 

2) ʊʘʙʣʠʮʷ ʤʦʞʝ ʤʘʪʠ ʦʜʠʥ ʘʙʦ ʢʽʣʴʢʘ ʨʷʜʢʽʚ ʟʘʛʦʣʦʚʢʽʚ (ʙʘʛʘʪʦʨʽʚʥʝʚʽ 

ʟʘʛʦʣʦʚʢʠ). ʂʽʣʴʢʽʩʪʴ ʨʷʜʢʽʚ ʚ ʟʘʛʦʣʦʚʢʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʽʣʴʢʽʩʪʶ ʢʦʤʽʨʦʢ, ʟ ʷʢʠʤʠ 

ʦʙôʻʜʥʘʥʘ ɸ1 (ʥʘʧʨʠʢʣʘʜ, ʷʢʱʦ ɸ1 ʦʙôʻʜʥʘʥʘ ʟ ɸ2, ʮʝ ʦʟʥʘʯʘʻ ʜʚʘ ʨʷʜʢʠ 

ʟʘʛʦʣʦʚʢʽʚ); 

3) ɯʥʰʽ ʢʦʤʽʨʢʠ ʟʘʛʦʣʦʚʢʽʚ ʤʽʩʪʷʪʴ ʥʘʟʚʠ ʘʪʨʠʙʫʪʽʚ (2); 

4) ʅʠʞʯʝ ʟʥʘʭʦʜʷʪʴʩʷ ʨʷʜʢʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʦʙôʻʢʪʘʤ. ɺ ʩʪʦʚʧʯʠʢʫ ɸ 

ʨʦʟʤʽʱʫʻʪʴʩʷ ʥʘʟʚʘ ʦʙôʻʢʪʫ, ʷʢʦʤʫ ʥʘʣʝʞʘʪʴ ʘʪʨʠʙʫʪʠ (3); 
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5) ʆʙôʻʢʪʫ ʪʘʢʦʞ ʤʦʞʫʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʢʽʣʴʢʘ ʨʷʜʢʽʚ (4); 

6) ʇʨʘʚʦʨʫʯ ʚʽʜ ʥʘʟʚʠ ʦʙôʻʢʪʫ ʟʥʘʭʦʜʷʪʴʩʷ ʟʥʘʯʝʥʥʷ ʡʦʛʦ ʘʪʨʠʙʫʪʽʚ; 

ʅʘʟʚʠ ʘʙʦ ʟʥʘʯʝʥʥʷ ʘʪʨʠʙʫʪʽʚ ʤʦʞʫʪʴ ʤʘʪʠ ʤʦʜʠʬʽʢʘʪʦʨ ʪʠʧʫ ʚʢʽʥʮʽ (\text, 

\link, \image \table ʪʘ ʽʥ. (5)). ʎʝ ʜʦʟʚʦʣʷʻ ʷʚʥʦ ʚʢʘʟʘʪʠ ʪʠʧ ʘʪʨʠʙʫʪʘ. ʗʢʱʦ 

ʤʦʜʠʬʽʢʘʪʦʨ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʟʘʛʦʣʦʚʢʫ, ʪʦ ʚʽʜ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʦ ʚʩʽʭ ʟʥʘʯʝʥʴ ʚ 

ʩʪʦʚʧʯʠʢʫ. ʗʢʱʦ ʤʦʜʠʬʽʢʘʪʦʨ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʟʥʘʯʝʥʥʽ ʘʪʨʠʙʫʪʫ, ʪʦ ʚʽʥ 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʪʽʣʴʢʠ ʜʣʷ ʜʘʥʦʛʦ ʟʥʘʯʝʥʥʷ (ʚʠʱʠʡ ʧʨʽʦʨʠʪʝʪ ʥʽʞ ʚ ʤʦʜʠʬʽʢʘʪʦʨʘ ʚ 

ʟʘʛʦʣʦʚʢʫ). 

4.1.6. ʌʫʥʢʮʽʷ ʟʙʝʨʝʞʝʥʥʷ ʚ ʙʽʙʣʽʦʪʝʢʫ 

ʌʫʥʢʮʽʷ ʟʙʝʨʝʞʝʥʥʷ ʚ ʙʽʙʣʽʦʪʝʢʫ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʨʽʟʥʽ ʚʝʨʩʽʾ ʦʥʪʦʣʦʛʽʾ 

ʘʙʦ ʨʽʟʥʽ ʦʥʪʦʣʦʛʽʾ ʧʽʜ ʨʽʟʥʽ ʥʘʙʦʨʠ ʩʪʠʣʽʚ. 

ɼʣʷ ʟʙʝʨʝʞʝʥʥʷ ʩʪʚʦʨʝʥʠʭ ʦʥʪʦʣʦʛʽʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʢʥʦʧʢʘ ʟʙʝʨʝʞʝʥʥʷ, 

ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʟʘʛʦʣʦʚʢʫ ʚʽʢʥʘ ʈʝʜʘʢʪʦʨʘ ʦʥʪʦʣʦʛʽʡ (ʨʠʩ. 4.15). ɺʦʥʘ 

ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʚ ʜʚʦʭ ʚʘʨʽʘʥʪʘʭ: çɿʙʝʨʝʛʪʠ ʷʢè ʽ çɿʙʝʨʝʛʪʠè. 

 

ʈʠʩʫʥʦʢ 4.15  ʂʥʦʧʢʘ ʟʙʝʨʝʞʝʥʥʷ ʦʥʪʦʣʦʛʽʡ 

ʂʥʦʧʢʘ çɿʙʝʨʝʛʪʠ ʷʢè ʜʦʟʚʦʣʷʻ ʟʘʚʘʥʪʘʞʠʪʠ ʧʦʪʦʯʥʫ ʦʥʪʦʣʦʛʽʶ ʚ ʦʩʦʙʠʩʪʫ 

ʙʽʙʣʽʦʪʝʢʫ ʢʦʨʠʩʪʫʚʘʯʘ. ʇʨʠ ʮʴʦʤʫ ʢʦʨʠʩʪʫʚʘʯʫ ʚʠʜʘʻʪʴʩʷ ʩʪʘʥʜʘʨʪʥʠʡ ʟʘʧʠʪ ʥʘ 

ʚʚʝʜʝʥʥʷ ʽʤʝʥʽ. ʂʥʦʧʢʘ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʪʽʣʴʢʠ ʷʢʱʦ ʧʦʪʦʯʥʠʡ ʢʦʨʠʩʪʫʚʘʯ 

ʘʚʪʦʨʠʟʦʚʘʥʠʡ. 

ʂʥʦʧʢʘ çɿʙʝʨʝʛʪʠè ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ ʤʽʩʮʽ ʢʥʦʧʢʠ çɿʙʝʨʝʛʪʠ ʷʢè ʷʢʱʦ 

ʧʦʪʦʯʥʠʡ ʢʦʨʠʩʪʫʚʘʯ ʥʝ ʪʽʣʴʢʠ ʘʚʪʦʨʠʟʦʚʘʥʠʡ, ʘ ʡ ʤʘʻ ʧʨʘʚʘ ʥʘ ʟʘʧʠʩ ʧʦʪʦʯʥʦʛʦ 

ʬʘʡʣʫ (ʚ ʧʫʙʣʽʯʥʽʡ ʘʙʦ ʦʩʦʙʠʩʪʽʡ ʙʽʙʣʽʦʪʝʮʽ). 

ʈʝʜʘʢʪʦʨ ʦʥʪʦʣʦʛʽʡ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʝʜʘʛʫʚʘʥʥʷ ʩʧʠʩʢʫ ʦʥʪʦʣʦʛʽʡ ʚ 

ʙʽʙʣʽʦʪʝʮʽ, ʟʦʢʨʝʤʘ: 
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1) ʉʪʚʦʨʶʚʘʪʠ ʽ ʚʠʜʘʣʷʪʠ ʝʣʝʤʝʥʪʠ ʙʽʙʣʽʦʪʝʢʠ (ʦʥʪʦʣʦʛʽʾ ʽ ʢʘʪʘʣʦʛʠ 

ʦʥʪʦʣʦʛʽʡ); 

2) ʈʝʜʘʛʫʚʘʪʠ ʝʣʝʤʝʥʪʠ (ʤʽʥʷʪʠ ʥʘʟʚʫ ʪʘ ʽʥʰʽ ʘʪʨʠʙʫʪʠ); 

3) ʇʝʨʝʤʽʱʫʚʘʪʠ ʝʣʝʤʝʥʪʠ ʟ ʦʜʥʦʛʦ ʢʘʪʘʣʦʛʫ ʚ ʽʥʰʠʡ. 

ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʙʽʙʣʽʦʪʝʢʠ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.16.  

 
ʈʠʩʫʥʦʢ 4.16  ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʢʝʨʫʶʯʦʾ ʙʽʙʣʽʦʪʝʢʠ 

ʆʩʥʦʚʥʽ ʢʝʨʫʶʯʽ ʝʣʝʤʝʥʪʠ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ʟʘʛʦʣʦʚʢʫ: 

1) ʂʥʦʧʢʘ ʦʥʦʚʣʝʥʥʷ ʙʽʙʣʽʦʪʝʢʠ (1);  

2) ɹʣʦʢ ʜʦʜʘʚʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʚ ʢʦʨʽʥʴ ʙʽʙʣʽʦʪʝʢʠ (2) ï ʚʠʢʣʠʢʘʻ ʬʦʨʤʠ 

ʩʪʚʦʨʝʥʥʷ ʝʣʝʤʝʥʪʽʚ (ʨʠʩ. 4.18, ʨʠʩ. 4.19), ʘ ʪʘʢʦʞ ʩʣʫʞʠʪʴ ʦʙʣʘʩʪʶ, ʥʘ ʷʢʫ ʤʦʞʥʘ 

ʧʝʨʝʪʷʛʫʚʘʪʠ ʝʣʝʤʝʥʪʠ ʙʽʙʣʽʦʪʝʢʠ. ɹʣʦʢ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʪʽʣʴʢʠ ʷʢʱʦ  ʢʦʨʠʩʪʫʚʘʯʫ 

ʥʘʜʘʥʦ ʧʦʚʥʠʡ ʜʦʩʪʫʧ ʜʦ ʙʽʙʣʽʦʪʝʢʠ ï ʪʘʢʠʡ ʜʦʩʪʫʧ ʟʘʚʞʜʠ ʻ ʜʣʷ ʦʩʦʙʠʩʪʦʾ, ʘ ʜʣʷ 

ʧʫʙʣʽʯʥʦʾ ʥʘʜʘʻʪʴʩʷ ʘʜʤʽʥʽʩʪʨʘʪʦʨʦʤ; 

3) ʂʥʦʧʢʘ ʩʦʨʪʫʚʘʥʥʷ (3) ï ʜʦʟʚʦʣʷʻ ʚʠʙʠʨʘʪʠ ʨʝʞʠʤ ʩʦʨʪʫʚʘʥʥʷ: 

a. ʉʦʨʪʫʚʘʥʥʷ ʚ ʣʝʢʩʠʢʦʛʨʘʬʽʯʥʦʤʫ ʧʦʨʷʜʢʫ ï ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʟʘ 

ʟʘʤʦʚʯʫʚʘʥʥʷʤ (ʨʠʩ. 4.16). 

b. ʉʦʨʪʫʚʘʥʥʷ ʟʘ ʜʘʪʦʶ ʩʪʚʦʨʝʥʥʷ (ʨʠʩ. 4.17). ɺ ʮʴʦʤʫ ʨʝʞʠʤʽ 

ʜʦʜʘʪʢʦʚʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʚʣʘʩʥʝ ʜʘʪʘ ʩʪʚʦʨʝʥʥʷ ï ʩʧʨʘʚʘ ʚʽʜ ʥʘʟʚʠ. 
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ʈʠʩʫʥʦʢ 4.17  ʉʦʨʪʫʚʘʥʥʷ ʙʽʙʣʽʦʪʝʢʠ ʟʘ ʜʘʪʦʶ ʩʪʚʦʨʝʥʥʷ 

4) ɹʣʦʢ ʬʽʣʴʪʨʘʮʽʾ ʟʘ ʥʘʟʚʦʶ (4). 

ʂʦʞʝʥ ʝʣʝʤʝʥʪ ʙʽʙʣʽʦʪʝʢʠ ʤʘʻ ʩʚʽʡ ʚʣʘʩʥʠʡ ʙʣʦʢ ʢʝʨʫʚʘʥʥʷ. ɼʣʷ ʢʘʪʘʣʦʛʽʚ 

ʦʥʪʦʣʦʛʽʡ (5) ʙʣʦʢ ʤʽʩʪʠʪʴ (ʟʣʽʚʘ ʥʘʧʨʘʚʦ): 

1) ʂʥʦʧʢʫ ʚʠʜʘʣʝʥʥʷ ï ʜʣʷ ʥʝʧʫʩʪʠʭ ʢʘʪʘʣʦʛʽʚ ʚʠʜʘʣʝʥʥʷ ʤʦʞʝ ʙʫʪʠ 

ʟʘʙʦʨʦʥʝʥʝ ʘʜʤʽʥʽʩʪʨʘʪʦʨʦʤ, ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʩʧʦʯʘʪʢʫ ʥʝʦʙʭʽʜʥʦ ʙʫʜʝ ʚʠʜʘʣʠʪʠ 

ʚʩʽ ʜʦʯʽʨʥʽ ʝʣʝʤʝʥʪʠ. 

2) ʂʥʦʧʢʫ ʨʝʜʘʛʫʚʘʥʥʷ ï ʚʠʢʣʠʢʘʻ ʬʦʨʤʫ ʨʝʜʘʛʫʚʘʥʥʷ ʢʘʪʘʣʦʛʫ, ʱʦ ʽʜʝʥʪʠʯʥʘ 

ʧʦʢʘʟʘʥʽʡ ʥʘ ʨʠʩ. 4.18 (ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʧʦʣʷ çɹʘʪʴʢʽʚʩʴʢʠʡ ʢʘʪʘʣʦʛè). 

3) ʂʥʦʧʢʫ ʜʦʜʘʚʘʥʥʷ ʦʥʪʦʣʦʛʽʾ ï ʜʦʟʚʦʣʷʻ ʜʦʜʘʪʠ ʦʥʪʦʣʦʛʽʶ ʚ ʧʦʪʦʯʥʠʡ 

ʢʘʪʘʣʦʛ (ʚʠʢʣʠʢʘʻ ʧʦʢʘʟʘʥʫ ʥʘ ʨʠʩ. 4.19 ʬʦʨʤʫ). 

4) ʂʥʦʧʢʫ ʜʦʜʘʚʘʥʥʷ ʢʘʪʘʣʦʛʫ ï ʜʦʟʚʦʣʷʻ ʜʦʜʘʪʠ ʜʦʯʽʨʥʽʡ ʢʘʪʘʣʦʛ ʚ ʧʦʪʦʯʥʠʡ 

(ʚʠʢʣʠʢʘʻ ʧʦʢʘʟʘʥʫ ʥʘ ʨʠʩ. 4.18 ʬʦʨʤʫ). 

5) ʉʪʨʽʣʢʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʦʢʘʟʫʚʘʪʠ/ʧʨʠʭʦʚʫʚʘʪʠ ʜʦʯʽʨʥʽ ʝʣʝʤʝʥʪʠ ʢʘʪʘʣʦʛʫ. 

6) ʅʘʟʚʫ ʢʘʪʘʣʦʛʫ, ʱʦ ʜʽʻ ʘʥʘʣʦʛʽʯʥʦ ʜʦ ʩʪʨʽʣʢʠ.  
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ʈʠʩʫʥʦʢ 4.18  ʌʦʨʤʠ ʩʪʚʦʨʝʥʥʷ ʧʫʙʣʽʯʥʦʛʦ (ʟʣʽʚʘ) ʽ ʦʩʦʙʠʩʪʦʛʦ (ʩʧʨʘʚʘ) 

ʢʘʪʘʣʦʛʫ 

  
ʈʠʩʫʥʦʢ 4.19  ʌʦʨʤʠ ʩʪʚʦʨʝʥʥʷ ʧʫʙʣʽʯʥʦʾ (ʟʣʽʚʘ) ʽ ʦʩʦʙʠʩʪʦʾ (ʩʧʨʘʚʘ) 

ʦʥʪʦʣʦʛʽʾ 

ɼʣʷ ʝʣʝʤʝʥʪʽʚ ʪʠʧʫ çʆʥʪʦʣʦʛʽʷè ʙʣʦʢ ʤʽʩʪʠʪʴ (ʟʣʽʚʘ ʥʘʧʨʘʚʦ): 

1) ʂʥʦʧʢʫ ʚʠʜʘʣʝʥʥʷ. 

2) ʂʥʦʧʢʫ ʨʝʜʘʛʫʚʘʥʥʷ ï ʚʠʢʣʠʢʘʻ ʬʦʨʤʫ ʨʝʜʘʛʫʚʘʥʥʷ ʦʥʪʦʣʦʛʽʾ (ʨʠʩ. 4.20). 

3) ʂʥʦʧʢʫ ʟʙʝʨʝʞʝʥʥʷ ʦʥʪʦʣʦʛʽʾ ʥʘ ʣʦʢʘʣʴʥʠʡ ʜʠʩʢ ʫ ʚʠʛʣʷʜʽ ʬʘʡʣʫ. 

4) ʂʥʦʧʢʫ ʚʽʜʢʨʠʪʪʷ ʦʥʪʦʣʦʛʽʾ ʚ ʩʢʦʥʬʽʛʫʨʦʚʘʥʦʤʫ çʇʝʨʝʛʣʷʜʘʯʽ ʦʥʪʦʣʦʛʽʡ ʟʘ 

ʟʘʤʦʚʯʫʚʘʥʥʷʤ) ï ʢʥʦʧʢʘ ʪʘʢʦʞ ʤʽʩʪʠʪʴ ʤʘʨʢʝʨ ʪʠʧʫ ʬʘʡʣʫ. 

5) ʂʥʦʧʢʫ ʚʽʜʢʨʠʪʪʷ ʦʥʪʦʣʦʛʽʾ ʧʦʪʦʯʥʠʤ ʜʦʜʘʪʢʦʤ. 

6) ʅʘʟʚʫ, ʥʘʪʠʩʢ ʥʘ ʷʢʫ ʪʘʢʦʞ ʚʽʜʢʨʠʚʘʻ ʦʥʪʦʣʦʛʽʶ ʚ ʧʦʪʦʯʥʦʤʫ ʜʦʜʘʪʢʫ. 
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ʈʠʩʫʥʦʢ 4.20  ʌʦʨʤʠ ʨʝʜʘʛʫʚʘʥʥʷ ʧʫʙʣʽʯʥʦʾ (ʟʣʽʚʘ) ʽ ʦʩʦʙʠʩʪʦʾ (ʩʧʨʘʚʘ) 

ʦʥʪʦʣʦʛʽʾ 

4.1.7. ʌʫʥʢʮʽʷ ʨʦʙʦʪʠ ʟ ʙʫʬʝʨʦʤ ʦʙʤʽʥʫ 

ʌʫʥʢʮʽʷ ʨʦʙʦʪʠ ʟ ʙʫʬʝʨʦʤ ʦʙʤʽʥʫ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʽ ʦʥʪʦʣʦʛʽʾ ʰʣʷʭʦʤ 

ʦʙôʻʜʥʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʽʩʥʫʶʯʠʭ. 

ɹʫʬʝʨ ʦʙʤʽʥʫ ʟʘʜʘʻ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʡ ʽʥʪʝʨʬʝʡʩ ʜʣʷ ʦʙʤʽʥʫ ʦʙôʻʢʪʘʤʠ ʤʽʞ 

ʦʥʪʦʣʦʛʽʷʤʠ, ʷʢʠʡ ʪʘʢʦʞ ʩʣʫʛʫʻ ʜʣʷ ʚʟʘʻʤʦʜʽʾ ʜʝʷʢʠʭ ʤʦʜʫʣʽʚ. ɼʘʥʫ ʬʫʥʢʮʽʶ 

ʧʽʜʪʨʠʤʫʶʪʴ ʚʩʽ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʦʥʪʦʛʨʘʬʫ (ʨʝʞʠʤ ʧʝʨʝʛʣʷʜʫ ʦʥʪʦʛʨʘʬʫ, 

ʦʥʪʦʣʦʛʽʯʥʠʡ ʧʦʰʫʢ), ʦʜʥʘʢ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʾ ʤʦʞʝ ʪʽʣʴʢʠ ʝʢʩʧʝʨʪ ʇɻ ʟ ʜʦʩʪʫʧʦʤ 

ʜʦ ʈʝʜʘʢʪʦʨʘ ʦʥʪʦʣʦʛʽʡ.  

ɼʣʷ ʧʦʯʘʪʢʫ ʦʙʤʽʥʫ, ʫ ʚʽʜʢʨʠʪʽʡ ʦʥʪʦʣʦʛʽʾ, ʱʦ ʩʣʫʞʠʪʴ ʜʞʝʨʝʣʦʤ ʜʘʥʠʭ 

ʚʠʜʽʣʷʻʪʴʩʷ ʧʦʪʨʽʙʥʘ ʧʽʜʤʥʦʞʠʥʘ ʦʙôʻʢʪʽʚ (ʘʙʦ ʚʩʽ ʦʙôʻʢʪʠ ï ʢʦʤʙʽʥʘʮʽʻʶ Ctrl+A). 

Ctrl+C ʽʥʽʮʽʶʻ ʢʦʧʽʶʚʘʥʥʷ ʚ ʙʫʬʝʨ ʦʙʤʽʥʫ. 

ʏʝʨʝʟ ʦʙʤʝʞʝʥʥʷ ʙʝʟʧʝʢʠ ʢʦʧʽʶʚʘʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʝ ʥʘʧʨʷʤʫ, ʘ ʟ ʜʦʧʦʤʦʛʦʶ 

ʬʦʨʤʠ (ʨʠʩ. 4.21) (ʜʣʷ ʩʫʯʘʩʥʠʭ ʙʨʘʫʟʝʨʽʚ ʜʦʩʪʘʪʥʴʦ ʥʘʪʠʩʥʫʪʠ Enter ʘʙʦ ʢʥʦʧʢʫ 

çʉʢʦʧʽʶʚʘʪʠéè (1), ʚʽʢʥʦ ʙʫʜʝ ʘʚʪʦʤʘʪʠʯʥʦ ʟʘʢʨʠʪʝ. ʇʨʠ ʮʴʦʤʫ ʤʦʞʝ ʙʫʪʠ 

ʧʦʢʘʟʘʥʝ ʧʦʧʝʨʝʜʞʝʥʥʷ ʙʝʟʧʝʢʠ (2). ʗʢʱʦ ʜʘʥʠʡ ʤʝʭʘʥʽʟʤ ʥʝ ʩʧʨʘʮʴʦʚʫʻ ʚ 

ʧʦʪʦʯʥʦʤʫ ʙʨʘʫʟʝʨʽ, ʚʤʽʩʪ ʪʝʢʩʪʦʚʦʛʦ ʧʦʣʷ ʢʦʧʽʶʻʪʴʩʷ ʚʨʫʯʥʫ (3), ʧʽʩʣʷ ʯʦʛʦ 

ʟʘʢʨʠʚʘʻʪʴʩʷ ʚʽʢʥʦ. 



128 

 

 

 

 
ʈʠʩʫʥʦʢ 4.21  ɺʽʢʥʦ ʢʦʧʽʶʚʘʥʥʷ 

Ctrl+V ʧʨʘʮʶʻ ʪʽʣʴʢʠ ʚ ʨʝʞʠʤʽ ʨʝʜʘʛʫʚʘʥʥʷ ʦʥʪʦʛʨʘʬʫ, ʽ ʚʩʪʘʚʣʷʻ ʥʘʷʚʥʠʡ ʚ 

ʙʫʬʝʨʽ ʦʙʤʽʥʫ ʬʨʘʛʤʝʥʪ XML -ʦʥʪʦʣʦʛʽʾ ʚ ʧʦʪʦʯʥʫ ʨʦʙʦʯʫ ʦʙʣʘʩʪʴ. ʇʨʠ ʮʴʦʤʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʝ ʩʪʚʦʨʝʥʥʷ ʽʻʨʘʨʭʽʾ (ʨʠʩ. 4.22): 

a. ʗʢʱʦ ʚ ʨʦʙʦʯʽʡ ʦʙʣʘʩʪʽ ʥʝ ʚʠʙʨʘʥʦ ʞʦʜʥʠʡ ʦʙôʻʢʪ, ʪʦ ʚʩʪʘʚʣʝʥʽ ʦʙôʻʢʪʠ ʥʝ 

ʙʫʜʫʪʴ ʟʚôʷʟʘʥʽ ʟ ʦʙôʻʢʪʘʤʠ ʧʦʯʘʪʢʦʚʦʾ ʦʥʪʦʣʦʛʽʾ, ʽ ʙʫʜʫʪʴ ʨʦʟʤʽʱʝʥʽ ʚ ʣʽʚʽʡ 

ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʦʥʪʦʛʨʘʬʫ (1). 

b. ʗʢʱʦ ʚʠʙʨʘʥʠʡ ʦʜʠʥ ʦʙôʻʢʪ ʧʦʯʘʪʢʦʚʦʾ ʦʥʪʦʣʦʛʽʾ, ʪʦ ʢʦʨʝʥʝʚʽ ʦʙôʻʢʪʠ 

ʚʩʪʘʚʣʝʥʦʛʦ ʧʽʜʜʝʨʝʚʘ ʙʫʜʫʪʴ ʟʚôʷʟʘʥʽ ʟ ʥʠʤ (2). 
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c. ʗʢʱʦ ʚʠʙʨʘʥʦ ʢʽʣʴʢʘ ʦʙôʻʢʪʽʚ, ʪʦ ʙʫʜʝ ʚʽʜʦʙʨʘʞʝʥʝ ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʨʦ 

ʩʪʚʦʨʝʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʟʚôʷʟʢʽʚ. ʗʢʱʦ ʢʦʨʠʩʪʫʚʘʯ ʥʘʪʠʩʥʝ ʢʥʦʧʢʫ 

ʧʽʜʪʚʝʨʜʞʝʥʥʷ, ʪʦ ʢʦʞʝʥ ʢʦʨʝʥʝʚʠʡ ʦʙôʻʢʪ ʚʩʪʘʚʣʝʥʦʛʦ ʧʽʜʜʝʨʝʚʘ ʙʫʜʝ 

ʟʚôʷʟʘʥʠʡ ʟ ʢʦʞʥʠʤ ʟ ʚʠʙʨʘʥʠʭ ʦʙôʻʢʪʽʚ (3). 

 
ʈʠʩʫʥʦʢ 4.22 ï ɸʚʪʦʤʘʪʠʯʥʝ ʩʪʚʦʨʝʥʥʷ ʽʻʨʘʨʭʽʾ 

ɼʦʜʘʪʢʦʚʦ ʢʦʤʧʦʥʝʥʪʠ ʨʝʜʘʛʫʚʘʥʥʷ ʘʪʨʠʙʫʪʽʚ ʧʽʜʪʨʠʤʫʶʪʴ ʢʦʧʽʶʚʘʥʥʷ 

ʘʪʨʠʙʫʪʽʚ. ʉʢʦʧʽʡʦʚʘʥʽ ʪʘʢʠʤ ʯʠʥʦʤ ʘʪʨʠʙʫʪʠ ʙʫʜʫʪʴ ʟʙʝʨʝʞʝʥʽ ʚ ʙʫʬʝʨʽ ʦʙʤʽʥʫ ʷʢ 

ʦʜʠʥ ʦʙôʻʢʪ ʟ ʽʤʝʥʝʤ çData importè. ʎʝʡ ʦʙôʻʢʪ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʚʩʪʘʚʣʝʥʠʡ ʟʘ 

ʦʧʠʩʘʥʦʶ ʚʠʱʝ ʧʨʦʮʝʜʫʨʦʶ, ʘʣʝ ʡʦʛʦ ʧʦʪʨʽʙʥʦ ʙʫʜʝ ʧʝʨʝʡʤʝʥʫʚʘʪʠ ʧʽʩʣʷ ʚʩʪʘʚʢʠ 

ʚʨʫʯʥʫ. 

4.2. ʆʥʪʦʣʦʛʽʯʥʠʡ ʰʘʙʣʦʥ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʦʙʨʦʙʢʠ 

ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ 

ʆʥʪʦʣʦʛʽʯʥʠʡ ʰʘʙʣʦʥ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʷʚʣʷʻ ʩʦʙʦʶ ʦʥʪʦʣʦʛʽʶ ʟ ʦʜʥʠʤ ʘʙʦ 

ʢʽʣʴʢʦʤʘ ʚʫʟʣʘʤʠ, ʢʦʞʝʥ ʟ ʷʢʠʭ ʧʨʝʜʩʪʘʚʣʷʻ ʢʦʥʬʽʛʫʨʘʮʽʶ. ʂʦʥʬʽʛʫʨʘʮʽʷ 

ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʽ ʢʦʥʬʽʛʫʨʘʮʽʾ ʽʩʥʫʶʯʠʭ ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ.  

ʆʥʪʦʣʦʛʽʷ ʤʘʻ ʨʦʟʤʽʱʫʚʘʪʠʩʴ ʥʘ ʩʝʨʚʝʨʽ ï ʘʙʦ ʷʢ ʩʪʘʥʜʘʨʪʥʘ ʦʥʪʦʣʦʛʽʷ ʚ 

ʧʫʙʣʽʯʥʽʡ ʘʙʦ ʧʨʠʚʘʪʥʽʡ ʙʽʙʣʽʦʪʝʮʽ, ʘʙʦ ʷʢ ʬʘʡʣ ʚ ʬʘʡʣʦʚʽʡ ʩʠʩʪʝʤʽ ʩʝʨʚʝʨʫ. 

ʇʨʠʢʣʘʜ XML -ʬʘʡʣʫ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʰʘʙʣʦʥʫ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.23. 
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ʈʠʩʫʥʦʢ 4.23 - ʇʨʠʢʣʘʜ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʰʘʙʣʦʥʫ 

ʆʥʪʦʣʦʛʽʯʥʠʡ ʰʘʙʣʦʥ ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʜʦ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʩʘʡʪʫ 

ɸʜʤʽʥʽʩʪʨʘʪʦʨʦʤ. ʊʘʢʦʞ ɸʜʤʽʥʽʩʪʨʘʪʦʨ ʚʩʪʘʥʦʚʣʶʻ ʦʥʪʦʣʦʛʽʶ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ï 

ʦʥʪʦʣʦʛʽʶ, ʱʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʧʨʠ ʧʝʨʚʠʥʥʦʤʫ ʟʘʭʦʜʽ ʥʘ ʦʥʪʦʣʦʛʽʯʥʠʡ ʩʘʡʪ (ʨʠʩ. 

4.24). 

 

ʈʠʩʫʥʦʢ 4.24 - ɯʥʪʝʨʬʝʡʩ ɸʜʤʽʥʽʩʪʨʘʪʦʨʘ 

ɺʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʥʘʣʘʰʪʫʚʘʥʥʷ: 

1) ʩondition ï ʫʤʦʚʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʥʬʽʛʫʨʘʮʽʾ: 
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a. ʅʝ ʟʘʜʘʥʘ ï ʢʦʥʬʽʛʫʨʘʮʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʘʚʞʜʠ. 

b. landing ï ʢʦʥʬʽʛʫʨʘʮʽʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ çʩʪʘʨʪʦʚʦʾè ʩʪʦʨʽʥʢʠ ï ʪʦʙʪʦ 

ʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʥʝ ʚʠʙʨʘʥʘ ʦʥʪʦʣʦʛʽʷ (ʘʙʦ ʚʠʙʨʘʥʘ ʦʥʪʦʣʦʛʽʷ ʟʘ 

ʟʘʤʦʚʯʘʥʥʷʤ). 

c. Internal ï ʢʦʥʬʽʛʫʨʘʮʽʷ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʚʠʙʨʘʥʘ 

ʦʥʪʦʣʦʛʽʷ (ʱʦ ʥʝ ʷʚʣʷʻʪʴʩʷ ʦʥʪʦʣʦʛʽʻʶ ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ). 

2) ʅʘʣʘʰʪʫʚʘʥʥʷ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʩʪʠʣʷʤʠ (CSS): 

a. removeDefaultCSS ï ʷʢʱʦ ʤʘʻ ʟʥʘʯʝʥʥʷ 1, ʪʦ ʩʪʘʥʜʘʨʪʥʽ CSS-ʬʘʡʣʠ ʂɯʊ 

ʥʝ ʙʫʜʫʪʴ ʚʢʣʶʯʝʥʽ ʚʟʘʛʘʣʽ. ʎʝ ʥʘʣʘʰʪʫʚʘʥʥʷ ʥʝ ʚʠʧʣʠʚʘʻ ʥʘ ʬʘʡʣʠ 

ʚʠʱʦʛʦ ʨʽʚʥʷ (ʜʠʚ. ʚʽʜʧʦʚʽʜʥʠʡ ʨʦʟʜʽʣ ʜʘʥʦʛʦ ʜʦʢʫʤʝʥʪʫ). 

b. stylesheet ï ʜʦʟʚʦʣʷʻ ʧʽʜʢʣʶʯʠʪʠ ʬʘʡʣ CSS. ʌʘʡʣ ʤʦʞʝ ʨʦʟʤʽʱʫʚʘʪʠʩʴ 

ʥʘ ʚʽʜʜʘʣʝʥʦʤʫ ʩʝʨʚʝʨʽ (ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʘʙʩʦʣʶʪʥʠʡ URL) ʘʙʦ 

ʣʦʢʘʣʴʥʠʡ (ʚʽʜʥʦʩʥʠʡ URL ʘʙʦ TYPO3 file identifier). 

c. stylesheetLocalDir ï ʢʘʪʘʣʦʛ, ʚʩʽ CSS-ʬʘʡʣʠ ʟ ʷʢʦʛʦ ʤʘʶʪʴ ʙʫʪʠ 

ʧʽʜʢʣʶʯʝʥʠʤʠ (ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʚʞʝ ʧʽʜʢʣʶʯʝʥʠʭ ʨʘʥʽʰʝ ï ʱʦ ʜʦʟʚʦʣʷʻ 

ʧʽʜʢʣʶʯʠʪʠ ʬʘʡʣʠ ʚ ʧʨʘʚʠʣʴʥʦʤʫ ʧʦʨʷʜʢʫ). 

d. inlineStyle ï ʜʦʟʚʦʣʷʻ ʚʢʘʟʘʪʠ CSS-ʢʦʜ ʧʨʷʤʦ ʚ ʦʥʪʦʣʦʛʽʾ. ɼʘʥʠʡ ʢʦʜ ʙʫʜʝ 

ʨʦʟʤʽʱʝʥʦ ʧʽʩʣʷ ʚʩʽʭ ʧʽʜʢʣʶʯʝʥʠʭ CSS-ʬʘʡʣʽʚ, ʪʦʙʪʦ ʚʽʥ ʤʘʪʠʤʝ 

ʥʘʡʚʠʱʠʡ ʧʨʽʦʨʠʪʝʪ. 

3) ʅʘʣʘʰʪʫʚʘʥʥʷ ʜʣʷ ʢʝʨʫʚʘʥʥʷ ʚʠʢʦʥʫʚʘʥʠʤʠ ʬʘʡʣʘʤʠ (JavaScript): 

a. jsWhitelist ï ʨʝʛʫʣʷʨʥʠʡ ʚʠʨʘʟ ʚ ʬʦʨʤʘʪʽ PCRE, ʱʦ ʜʦʟʚʦʣʷʻ ʚʢʘʟʘʪʠ ʪʽ 

ʉʊɸʅɼɸʈʊʅɯ JavaScript ï ʬʘʡʣʠ, ʱʦ ʙʫʜʫʪʴ ʧʽʜʢʣʶʯʝʥʽ. ɼʦʟʚʦʣʷʻ 

ʟʥʘʯʥʦ ʟʤʝʥʰʠʪʠ ʦʙôʻʤ ʜʘʥʠʭ, ʱʦ ʧʝʨʝʜʘʻʪʴʩʷ ʟ ʩʝʨʚʝʨʘ, ʘʣʝ ʪʘʢʠʤ 

ʯʠʥʦʤ ʜʫʞʝ ʣʝʛʢʦ ʟʨʦʙʠʪʠ ʤʦʜʫʣʴ ʥʝʧʨʘʮʝʟʜʘʪʥʠʤ. ɿʘ ʜʦʜʘʪʢʦʚʠʤʠ 

ʜʝʪʘʣʷʤʠ ʟʚʝʨʥʽʪʴʩʷ ʜʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʦʟʜʽʣʫ ʜʘʥʦʛʦ ʜʦʢʫʤʝʥʪʫ. 

b. jsBlacklist ï ʨʝʛʫʣʷʨʥʠʡ ʚʠʨʘʟ ʚ ʬʦʨʤʘʪʽ PCRE, ʱʦ ʜʦʟʚʦʣʷʻ ʚʢʘʟʘʪʠ ʪʽ 

ʉʊɸʅɼɸʈʊʅɯ JavaScript ï ʬʘʡʣʠ, ʱʦ ʅɽ ʙʫʜʫʪʴ ʧʽʜʢʣʶʯʝʥʽ. ɿʘ 

ʜʦʜʘʪʢʦʚʠʤʠ ʜʝʪʘʣʷʤʠ ʟʚʝʨʥʽʪʴʩʷ ʜʦ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʦʟʜʽʣʫ ʜʘʥʦʛʦ 

ʜʦʢʫʤʝʥʪʫ. 
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c. javascript ï ʜʦʟʚʦʣʷʻ ʧʽʜʢʣʶʯʠʪʠ ʬʘʡʣ JavaScript. ʌʘʡʣ ʤʦʞʝ 

ʨʦʟʤʽʱʫʚʘʪʠʩʴ ʥʘ ʚʽʜʜʘʣʝʥʦʤʫ ʩʝʨʚʝʨʽ (ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʘʙʩʦʣʶʪʥʠʡ 

URL) ʘʙʦ ʣʦʢʘʣʴʥʠʡ (ʚʽʜʥʦʩʥʠʡ URL ʘʙʦ TYPO3 file identifier). 

d. javascriptLocalDir ï ʢʘʪʘʣʦʛ, ʚʩʽ JavaScript-ʬʘʡʣʠ ʟ ʷʢʦʛʦ ʤʘʶʪʴ ʙʫʪʠ 

ʧʽʜʢʣʶʯʝʥʠʤʠ (ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʚʞʝ ʧʽʜʢʣʶʯʝʥʠʭ ʨʘʥʽʰʝ ï ʱʦ ʜʦʟʚʦʣʷʻ 

ʧʽʜʢʣʶʯʠʪʠ ʬʘʡʣʠ ʚ ʧʨʘʚʠʣʴʥʦʤʫ ʧʦʨʷʜʢʫ). 

e. inlineScript ï ʜʦʟʚʦʣʷʻ ʚʢʘʟʘʪʠ JavaScript -ʢʦʜ ʧʨʷʤʦ ʚ ʦʥʪʦʣʦʛʽʾ. ɼʘʥʠʡ 

ʢʦʜ ʙʫʜʝ ʨʦʟʤʽʱʝʥʦ ʚ ʟʘʛʦʣʦʚʢʫ ʧʽʩʣʷ jQuery, ʪʦʤʫ ʜʣʷ ʢʦʨʝʢʪʥʦʾ ʨʦʙʦʪʠ 

ʚ ʥʴʦʤʫ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʦʜʽʾ (ʜʠʚ. ʚʽʜʧʦʚʽʜʥʠʡ ʨʦʟʜʽʣ ʜʘʥʦʛʦ 

ʜʦʢʫʤʝʥʪʫ). 

4) uncacheAssets ï ʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ CSS ʽ JS ʬʘʡʣʠ ʨʦʟʤʽʱʫʶʪʴʩʷ ʣʦʢʘʣʴʥʦ, 

ʂɯʊ ʟʥʘʻ ʯʘʩ ʦʩʪʘʥʥʴʦʾ ʾʭ ʟʤʽʥʠ ʽ ʛʝʥʝʨʫʻ ʧʦʩʠʣʘʥʥʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ 

ʙʨʘʫʟʝʨ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚ ʟʘʩʪʘʨʽʣʫ ʚʝʨʩʽʶ ʬʘʡʣʫ ʟ ʢʝʰʘ. ɼʣʷ ʚʽʜʜʘʣʝʥʠʭ 

ʬʘʡʣʽʚ ʮʝ ʥʝʤʦʞʣʠʚʦ, ʪʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʯʘʩ ʦʩʪʘʥʥʴʦʾ ʟʤʽʥʠ 

ʦʥʪʦʣʦʛʽʾ. ɺʩʪʘʥʦʚʣʝʥʥʷ ʜʘʥʦʛʦ ʟʥʘʯʝʥʥʷ ʚ 1 ʚʽʜʢʣʶʯʘʻ ʢʝʰʫʚʘʥʥʷ 

ʚʽʜʜʘʣʝʥʠʭ ʬʘʡʣʽʚ, ʽ ʪʘʢʠʤ ʯʠʥʦʤ ʚʠʨʽʰʫʻ ʧʦʪʝʥʮʽʡʥʦ ʟʚôʷʟʘʥʽ ʟ ʮʠʤ 

ʧʨʦʙʣʝʤʠ. ʅʝʛʘʪʠʚʥʦʶ ʩʪʦʨʦʥʦʶ ʻ ʟʤʝʥʰʝʥʥʷ ʰʚʠʜʢʦʜʽʾ ʯʝʨʝʟ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʞʝʥ ʨʘʟ ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʬʘʡʣʠ ʟ ʚʽʜʜʘʣʝʥʦʛʦ ʩʝʨʚʝʨʘ. 

5) headerData ï ʜʦʟʚʦʣʷʻ ʜʦʜʘʪʠ ʜʦʚʽʣʴʥʠʡ HTML-ʢʦʜ ʚ ʟʘʛʦʣʦʚʦʢ (<header>) 

ʩʪʦʨʽʥʢʠ. ʄʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʜʦʜʘʚʘʥʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʝʣʝʤʝʥʪʽʚ, ʪʘʢʠʭ, ʷʢ OpenGraph-ʤʝʪʘʪʝʛʠ. 

6)  ʅʘʣʘʰʪʫʚʘʥʥʷ ʜʣʷ ʢʝʨʫʚʘʥʥʷ HTML-ʰʘʙʣʦʥʘʤʠ: 

a. templateWhitelist ï ʨʝʛʫʣʷʨʥʠʡ ʚʠʨʘʟ ʚ ʬʦʨʤʘʪʽ PCRE, ʱʦ ʜʦʟʚʦʣʷʻ 

ʚʢʘʟʘʪʠ ʪʽ ʢʦʜʠ ʰʘʙʣʦʥʽʚ, ʷʢʽ ʙʫʜʫʪʴ ʧʽʜʢʣʶʯʝʥʽ. ɼʦʟʚʦʣʷʻ ʟʥʘʯʥʦ 

ʟʤʝʥʰʠʪʠ ʦʙôʻʤ ʧʝʨʝʜʘʥʠʭ ʟ ʩʝʨʚʝʨʫ ʜʘʥʠʭ. 

b. templateLocalDir ï ʢʘʪʘʣʦʛ, ʟ ʷʢʦʛʦ ʙʫʜʫʪʴ ʟʘʚʘʥʪʘʞʝʥʽ HTML-ʬʘʡʣʠ 

ʰʘʙʣʦʥʽʚ (ʢʦʜ ʰʘʙʣʦʥʫ ï ʥʘʟʚʘ ʬʘʡʣʫ). 

c. remoteTemplate ï ʟʚʘʥʪʘʞʫʻ HTML-ʬʘʡʣ ʰʘʙʣʦʥʫ ʟ ʚʽʜʜʘʣʝʥʦʛʦ ʩʝʨʚʝʨʫ. 

ʈʝʩʫʨʩʦʟʘʪʨʘʪʥʘ ʬʫʥʢʮʽʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢʦʾ ʩʣʽʜ ʤʽʥʽʤʽʟʫʚʘʪʠ. 
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d. template:TemplateCode ï ʦʙʨʦʙʣʷʻ ʪʝʢʩʪʦʚʠʡ ʚʤʽʩʪ ʝʣʝʤʝʥʪʫ ʜʘʥʠʭ ʷʢ 

ʰʘʙʣʦʥ ʟ ʢʦʜʦʤ TemplateCode. ʊʝʢʩʪʦʚʠʡ ʚʤʽʩʪ ʻ HTML, ̔  ʪʦʤʫ ʧʦʚʠʥʝʥ 

ʙʫʪʠ ʨʦʟʤʽʱʝʥʠʡ ʚʩʝʨʝʜʠʥʽ ![CDATA[é]]>. 

7) lang ï ʜʦʟʚʦʣʷʻ ʟʘʜʘʪʠ ʜʦʜʘʪʢʦʚʽ ʤʦʚʥʽ ʟʤʽʥʥʽ. ɼʘʥʝ ʥʘʣʘʰʪʫʚʘʥʥʷ ʧʦʚʠʥʥʦ 

ʤʘʪʠ ʪʠʧ group. 

a. ɼʦʯʽʨʥʽʤʠ ʜʦ ʝʣʝʤʝʥʪʘʤʠ ʜʦ ʛʨʫʧʠ lang ʻ ʛʨʫʧʠ <data tclass="lang_code" 

type="group">, ʜʝ lang_code ï ʢʦʜ ʤʦʚʥʦʾ ʟʤʽʥʥʦʾ. 

ɼʦʯʽʨʥʽʤʠ ʜʦ ʝʣʝʤʝʥʪʽʚ lang_code ʻ ʪʝʢʩʪʦʚʽ ʝʣʝʤʝʥʪʠ, tclass ʷʢʠʭ ï ʢʦʜ ʤʦʚʠ 

(en ʘʙʦ ua), ʘ ʪʝʢʩʪʦʚʠʡ ʚʤʽʩʪ ï ʟʥʘʯʝʥʥʷ ʤʦʚʥʦʾ ʟʤʽʥʥʦʾ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʤʦʚʽ. 

4.3. ʄʦʜʫʣʴ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ 

4.3.1. ɿʘʛʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʤʦʜʫʣʶ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ 

ɼʘʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʤʦʜʫʣʴ,  ʻ ʨʦʟʰʠʨʝʥʥʷʤ ʤʦʜʫʣʶ çʈʝʢʫʨʩʠʚʥʠʡ ʨʝʜʫʢʪʦʨè 

ʽʟ ʩʪʘʥʜʘʨʪʥʦʾ ʙʽʙʣʽʦʪʝʢʠ ʤʦʜʫʣʽʚ ʂɯʊ, ʜʦʩʪʫʧ ʜʦ ʷʢʦʛʦ ʥʘʜʘʻʪʴʩʷ ʘʜʤʽʥʽʩʪʨʘʪʦʨʦʤ. 

ʇʝʨʝʜ ʧʦʯʘʪʢʦʤ ʨʦʙʦʪʠ ʟ ʈʝʜʫʢʪʦʨʦʤ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʚʽʨʠʪʠ ʥʘʷʚʥʽʩʪʴ 

ʚʩʪʘʥʦʚʣʝʥʠʭ ʥʘ ʇʂ ʥʘʩʪʫʧʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ: 

1) ʉʝʨʝʜʦʚʠʱʝ java virtual machine; 

2) ɺʝʙ-ʙʨʘʫʟʝʨ. 

ɺʩʽ ʚʠʢʦʥʫʚʘʥʽ ʬʘʡʣʠ ʈʝʜʫʢʪʦʨʘ ʤʽʩʪʷʪʴʩʷ ʚ ʨʦʙʦʯʽʡ ʧʘʧʮʽ, ʷʢʘ 

ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʻʜʠʥʠʤ ʧʘʢʝʪʦʤ. ɿʘʛʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʨʦʙʦʯʦʾ ʧʘʧʢʠ ʨʝʜʫʢʪʦʨʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 4.25. 

ʇʘʧʢʘ ʤʽʩʪʠʪʴ ʥʘʩʪʫʧʥʽ ʝʣʝʤʝʥʪʠ: 

1) ʂʘʪʘʣʦʛ ʟ ʨʝʜʘʢʪʦʨʦʤ ʧʨʘʚʠʣ (editor); 

2) ʂʘʪʘʣʦʛ ʟ ʚʭʽʜʥʠʤʠ ʜʘʥʠʤʠ (sources); 
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ʈʠʩʫʥʦʢ 4.25 - ʉʪʨʫʢʪʫʨʘ ʨʦʙʦʯʦʾ ʧʘʧʢʠ ʨʝʜʫʢʪʦʨʘ 

3) ʂʘʪʘʣʦʛ ʟ ʣʝʢʩʠʯʥʠʤ ʘʥʘʣʽʟʘʪʦʨʦʤ [109] (ʇʨʦʛʨʘʤʥʠʡ ʤʦʜʫʣʴ çʂʦʥʩʧʝʢʪ 

(TextTermin)è ʚʠʢʦʥʫʻ ʣʽʥʛʚʽʩʪʠʯʥʠʡ ʘʥʘʣʽʟ ʪʝʢʩʪʫ ʜʦ ʨʽʚʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ 

ʩʠʥʪʘʢʪʠʢʦ-ʩʝʤʘʥʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ; 

4) ɺʠʢʦʥʫʚʘʥʠʡ ʬʘʡʣ ʨʝʜʫʢʪʦʨʘ. 

ʂʘʪʘʣʦʛ ʟ ʚʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʩʪʚʦʨʶʻʪʴʩʷ ʦʢʨʝʤʦ ʜʣʷ ʢʦʞʥʦʾ ʢʦʥʢʨʝʪʥʦʾ ʟʘʜʘʯʽ. 

ʉʪʨʫʢʪʫʨʘ ʢʘʪʘʣʦʛʫ ʚʢʣʶʯʘʶ ʥʘʩʪʫʧʥʽ ʝʣʝʤʝʥʪʠ  (ʨʠʩ. 4.26) : 

 

ʈʠʩʫʥʦʢ 4.26 - ʉʪʨʫʢʪʫʨʘ ʢʘʪʘʣʦʛʫ ʟ ʚʭʽʜʥʠʤʠ ʜʘʥʠʤʠ 

1) ɺʭʽʜʥʽ ʬʘʡʣʠ (ʫ ʬʦʨʤʘʪʽ *.docx) (input); 

2) ɺʠʭʽʜʥʽ ʬʘʡʣʠ (output); 

3)  (log); 

4) ɺʠʢʦʥʫʚʘʥʠʡ ʤʦʜʫʣʴ (RecursiveReductor-3.0a); 

5) batïʬʘʡʣ ʚʠʢʦʥʘʥʥʷ ʦʙʨʦʙʢʠ (run); 

6) ʌʘʡʣ ʢʦʥʬʽʛʫʨʘʮʽʾ (settings); 

7) ʌʘʡʣʠ ʟ ʜʦʜʘʪʢʦʚʠʤʠ ʜʘʥʠʤʠ (ʈʝʘʣʴʥʽ ʟʥʘʯʝʥʥʷ); 
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ʌʘʡʣ ʢʦʥʬʽʛʫʨʘʮʽʾ  ʮʝ ʩʪʘʥʜʘʨʪʥʠʡ INI-ʬʘʡʣ, ʷʢʠʡ ʤʘʻ ʩʝʢʮʽʾ ʪʘ ʾʭʥʽ ʟʥʘʯʝʥʥʷ 

ʨʦʟʜʽʣʝʥʽ ʟʥʘʢʦʤ çʜʦʨʽʚʥʶʻè. ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʬʘʡʣʫ ʢʦʥʬʽʛʫʨʘʮʽʾ ʜʦʩʪʫʧʥʽ ʪʘʢʽ 

ʩʝʢʮʽʾ: 

writerModule ï ʦʩʥʦʚʥʠʡ ʤʦʜʫʣʴ ʦʙʨʦʙʢʠ; 

allowEmptyInput ï ʜʦʟʚʦʣʷʻ ʤʦʜʫʣʶ ʩʘʤʦʤʫ ʚʠʙʠʨʘʪʠ ʚʭʽʜʥʽ ʬʘʡʣʠ; 

rootNodeName ï ʢʦʨʝʥʝʚʘ ʚʝʨʰʠʥʘ ʦʥʪʦʣʦʛʽʾ; 

configPrimary ï ʢʝʨʫʶʯʘ ʦʥʪʦʣʦʛʽʷ; 

workDir ï ʨʦʙʦʯʠʡ ʢʘʪʘʣʦʛ ʩʠʩʪʝʤʠ; 

ontoconfig ï ʜʦʟʚʦʣʷʻ ʧʨʦʧʠʩʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʥʘ ʷʢʽ ʧʦʩʠʣʘʻʪʴʩʷ ʦʥʪʦʣʦʛʽʷ; 

defaultAPI ï ʽʥʬʦʨʤʘʮʽʷ ʜʣʷ ʟôʻʜʥʘʥʥʷ ʟ ʇʦʣʽʝʜʨʦʤ ʯʝʨʝʟ Web; 

defaultCache ï ʢʝʰʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʦʙʨʦʙʢʠ ʬʘʡʣʽʚ ʧʝʨʝʜ ʧʝʨʝʜʘʯʝʶ ʾʭ 

ʦʙʨʦʙʢʠ; 

inheritance ï ʙʘʪʴʢʽʚʩʴʢʽ ʥʘʣʘʰʪʫʚʘʥʥʷ; 

realValues ï ʜʦʜʘʪʢʦʚʽ ʜʘʥʽ ʜʣʷ ʦʙʨʦʙʢʠ; 

debug ï ʚʤʠʢʘʻ ʚʠʚʽʜ ʜʦʜʘʪʢʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʨʦʮʝʩ ʦʙʨʦʙʢʠ 

input  ï ʚʭʽʜʥʽ ʬʘʡʣʠ ʦʙʨʦʙʢʠ; 

output ï ʚʠʭʽʜʥʽ ʬʘʡʣʠ.  

ɺʭʽʜʥʽ ʽ ʚʠʭʽʜʥʽ ʬʘʡʣʠ ʤʦʞʫʪʴ ʙʫʪʠ ʯʦʪʠʨʴʦʭ ʚʠʜʽʚ: 

api ï ʬʘʡʣʠ ʟʯʠʪʫʶʪʴʩʷ ʘʙʦ ʟʘʚʘʥʪʘʞʫʶʪʴʩʷ ʥʘ ʩʝʨʚʝʨ ʂɯʊ, ʟʘʜʘʥʠʡ 

ʩʝʢʮʽʻʶ defaultAPI. ɿʥʘʯʝʥʥʷ ʧʦʚʠʥʥʦ ʙʫʪʠ ʥʘʟʚʦʶ ʘʙʦ ʽʜʝʥʪʠʬʽʢʘʪʦʨʦʤ ʦʥʪʦʣʦʛʽʾ 

local ï ʬʘʡʣʠ ʟʯʠʪʫʶʪʴʩʷ ʘʙʦ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʨʘʤʢʘʭ ʣʦʢʘʣʴʥʦʾ ʬʘʡʣʦʚʦʾ 

ʩʠʩʪʝʤʠ. ɿʥʘʯʝʥʥʷ ʧʦʚʠʥʥʦ ʤʽʩʪʠʪʠ ʰʣʷʭ ʜʦ ʬʘʡʣʫ. 

http ï ʬʘʡʣʠ ʟʯʠʪʫʶʪʴʩʷ ʟ ʨʝʩʫʨʩʫ ʚ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ. ɿʥʘʯʝʥʥʷ ʧʦʚʠʥʥʦ 

ʤʽʩʪʠʪʠ ʧʦʩʠʣʘʥʥʷ (ʪʽʣʴʢʠ ʜʣʷ ʩʝʢʮʽʾ input). 

Sftp ï ʬʘʡʣʠ ʟʯʠʪʫʶʪʴʩʷ ʘʙʦ ʟʘʚʘʥʪʘʞʫʶʪʴʩʷ ʥʘ ʚʽʜʜʘʣʝʥʠʡ ʩʝʨʚʝʨ ʟ 

ʜʦʧʦʤʦʛʦʶ ʧʨʦʪʦʢʦʣʫ SSH File Transfer Protocol. 

ʇʨʠʢʣʘʜ ʬʘʡʣʫ ʢʦʥʬʽʛʫʨʘʮʽʾ ʜʣʷ ʦʙʨʦʙʢʠ ʦʢʝʘʥʦʛʨʘʬʽʯʥʠʭ ʟʘʢʦʥʦʜʘʚʯʠʭ ʘʢʪʽʚ 

ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 4.27. 
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ʈʠʩʫʥʦʢ 4.27 - ʌʘʡʣ ʢʦʥʬʽʛʫʨʘʮʽʾ ʦʙʨʦʙʢʠ ʟʘʢʦʥʦʜʘʚʯʠʭ ʘʢʪʽʚ 

4.4. ʊʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʘ ʽʥʪʝʛʨʘʮʽʷ ʽʥʬʦʨʤʘʮʽʾ 

4.4.1. ʈʦʙʦʪʘ ʟ ʽʥʜʝʢʩʥʠʤʠ ʟʦʥʘʤʠ ʚ ʩʝʨʝʜʦʚʠʱʽ ʂɯʊ çʇʦʣʽʝʜʨè 

ʊʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʘ ʽʥʪʝʛʨʘʮʽʷ ʽʥʬʦʨʤʘʮʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʨʘʤʢʘʭ ʽʥʜʝʢʩʥʠʭ 

ʟʦʥ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʚʥʠʤ ʩʝʨʚʽʩʦʤ ʪʠʧʫ çɯʥʜʝʢʩʘʪʦʨè. ɯʥʜʝʢʩʥʽ ʟʦʥʠ 

ʤʦʞʫʪʴ ʟʘʜʘʚʘʪʠʩʴ ʘʙʦ ʚ ʥʘʣʘʰʪʫʚʘʥʥʷʭ ʜʦʜʘʪʢʫ, ʘʙʦ ʚ ʥʘʣʘʰʪʫʚʘʥʥʷʭ 

ʢʦʨʠʩʪʫʚʘʯʘ. ɺʽʢʥʦ ʢʝʨʫʚʘʥʥʷ ʽʥʜʝʢʩʘʪʦʨʘʤʠ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦʶ ʢʥʦʧʢʦʶ 

ʚ ʛʦʣʦʚʥʦʤʫ ʤʝʥʶ (ʨʠʩ. 4.28). ʂʦʨʠʩʪʫʚʘʯ ʧʦʚʠʥʝʥ ʤʘʪʠ ʧʨʘʚʦ ʥʘ ʢʝʨʫʚʘʥʥʷ ʭʦʯʘ ʙ 

ʦʜʥʠʤ ʽʥʜʝʢʩʘʪʦʨʦʤ, ʽʥʘʢʰʝ ʢʥʦʧʢʘ ʙʫʜʝ ʥʝʘʢʪʠʚʥʦʶ.  

 

ʈʠʩʫʥʦʢ 4.28 - ʂʥʦʧʢʘ ʽʥʜʝʢʩʘʮʽʾ ʚ ʛʦʣʦʚʥʦʤʫ ʤʝʥʶ ʈʝʜʘʢʪʦʨʘ ʦʥʪʦʣʦʛʽʡ 

ɺʽʢʥʦ ʢʝʨʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʥʝʩʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʚ 

ʽʥʜʝʢʩ, ʽ ʤʽʩʪʠʪʴ ʥʘʩʪʫʧʥʽ ʢʝʨʫʶʯʽ ʝʣʝʤʝʥʪʠ (ʨʠʩ. 4.29): 
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1) ɺʠʧʘʜʘʶʯʠʡ ʩʧʠʩʦʢ ʚʠʙʦʨʫ ʽʥʜʝʢʩʘʪʦʨʘ ï ʧʨʠ ʟʤʽʥʽ ʽʥʜʝʢʩʘʪʦʨʘ ʚʽʢʥʦ 

ʦʥʦʚʣʶʻʪʴʩʷ, ʱʦʙ ʧʦʢʘʟʘʪʠ ʥʘʣʘʰʪʫʚʘʥʥʷ ʚʠʙʨʘʥʦʛʦ ʽʥʜʝʢʩʘʪʦʨʘ. 

2) ɻʣʠʙʠʥʘ ʢʨʘʚʣʥ̔ʛʫ ï ʚʠʟʥʘʯʘʻ, ʷʢ ʛʣʠʙʦʢʦ ʙʫʜʝ ʽʥʜʝʢʩʘʪʦʨ ʩʧʫʩʢʘʪʠʩʴ ʚʥʠʟ 

ʧʦ ʜʝʨʝʚʫ ʛʽʧʝʨʧʦʩʠʣʘʥʴ. 0 ʦʟʥʘʯʘʻ, ʱʦ ʽʥʜʝʢʩʫʻʪʴʩʷ ʪʽʣʴʢʠ ʧʦʪʦʯʥʘ ʩʪʦʨʽʥʢʘ, 1 ï 

ʧʦʪʦʯʥʘ ʩʪʦʨʽʥʢʘ ʽ ʩʪʦʨʽʥʢʠ, ʥʘ ʷʢʽ ʻ ʧʦʩʠʣʘʥʥʷ ʥʘ ʧʦʪʦʯʥʽʡ, ʽ ʪ.ʜ. 

3) ʊʝʛʠ ï ʩʧʠʩʦʢ ʩʪʘʥʜʘʨʪʥʠʭ (ʟʘʜʘʥʠʭ ʘʜʤʽʥʽʩʪʨʘʪʦʨʦʤ) ʪʝʛʽʚ ʜʣʷ ʜʘʥʦʛʦ 

ʽʥʜʝʢʩʘʪʦʨʘ (3). ʇʨʠ ʚʠʙʦʨʽ ʦʜʥʦʛʦ ʘʙʦ ʢʽʣʴʢʦʭ ʝʣʝʤʝʥʪʽʚ ʟʽ ʩʧʠʩʢʫ (ʥʝʦʙʭʽʜʥʦ 

ʫʪʨʠʤʫʚʘʪʠ Ctrl) ʚʠʙʨʘʥʽ ʪʝʛʠ ʙʫʜʫʪʴ ʧʨʠʩʚʦʻʥʽ ʚʩʽʤ ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʨʝʩʫʨʩʘʤʠ, ʱʦ 

ʙʫʜʫʪʴ ʚʥʝʩʝʥʽ ʚ ʽʥʜʝʢʩ ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʧʝʨʘʮʽʾ (ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʫ 

çɻʣʠʙʠʥʘ ʢʨʘʚʣʠʥʛʫè). ʊʝʛʠ ʤʦʞʫʪʴ ʚʽʜʦʙʨʘʞʘʪʠʩʴ ʷʢ ʚʢʣʘʜʝʥʽ (4), ʦʜʥʘʢ ʮʷ 

ʬʫʥʢʮʽʷ ʥʘʜʘʻ ʚʠʢʣʶʯʥʦ ʚʽʟʫʘʣʴʥʫ ʩʪʨʫʢʪʫʨʠʟʘʮʽʶ ʽ ʥʝ ʤʘʻ ʥʽʷʢʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʨʦʙʦʪʫ ʧʦʰʫʢʫ ʯʠ ʽʥʜʝʢʩʘʮʽʾ. 

4) ɼʦʜʘʪʢʦʚʽ ʪʝʛʠ (5) ï ʜʦʟʚʦʣʷʻ ʜʦʜʘʚʘʪʠ ʪʝʛʠ, ʚʽʜʩʫʪʥʽ ʚ ʟʘʜʘʥʦʤʫ 

ʘʜʤʽʥʽʩʪʨʘʪʦʨʦʤ ʩʧʠʩʢʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʭ ʪʝʛʽʚ ʧʨʠ ʧʦʰʫʢʫ ʤʦʞʣʠʚʝ, ʷʢʱʦ 

ʜʦʜʘʪʠ ʚ ʧʦʰʫʢʦʚʠʡ ʟʘʧʠʪ ʪʝʢʩʪ ʚʠʜʫ #*ʥʘʟʚʘ ʪʝʛʫ*, ʘʣʝ ʚ ʮʽʣʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʦʜʘʪʢʦʚʠʭ ʪʝʛʽʚ ʻ ʥʝʙʘʞʘʥʠʤ. 

5) ʇʦʩʠʣʘʥʥʷ ʥʘ ʚʝʙ-ʨʝʩʫʨʩʠ ï ʚʣʘʩʥʝ ʧʦʩʠʣʘʥʥʷ ʥʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ, ʱʦ 

ʙʫʜʫʪʴ ʧʨʦʽʥʜʝʢʩʦʚʘʥʽ. ʄʦʞʥʘ ʚʠʜʽʣʠʪʠ ʦʩʥʦʚʥʽ ʪʠʧʠ ʨʝʩʫʨʩʽʚ: 

a. ʉʪʦʨʦʥʥʽ ʩʘʡʪʠ (6) ï ʤʦʞʥʘ ʚʢʘʟʘʪʠ ʙʫʜʴ-ʷʢʝ ʚʘʣʽʜʥʝ ʧʦʩʠʣʘʥʥʷ. 

ʆʜʥʘʢ ʩʣʽʜ ʨʦʟʫʤʽʪʠ, ʱʦ ʩʘʡʪʠ ʤʦʞʫʪʴ ʤʘʪʠ ʧʝʚʥʽ ʦʙʤʝʞʝʥʥʷ ʽ ʢʚʦʪʠ, 

ʱʦ ʥʝ ʜʘʚʘʪʠʤʫʪʴ ʧʨʦʽʥʜʝʢʩʫʚʘʪʠ ʾʭ ʜʦʩʪʘʪʥʴʦ ʝʬʝʢʪʠʚʥʦ. ʅʝʦʙʭʽʜʥʦ 

ʚʠʟʥʘʯʘʪʠ ʛʣʠʙʠʥʫ ʢʨʘʚʣʠʥʛʫ ʟʛʽʜʥʦ ʟ ʨʦʟʫʤʽʥʥʷʤ ʩʪʨʫʢʪʫʨʠ ʨʝʩʫʨʩʫ, 

ʪʘʢ, ʷʢʱʦ ʮʝ ʟʚʠʯʘʡʥʠʡ ʬʘʡʣ ï ʩʣʽʜ ʚʢʘʟʘʪʠ 0. 

b. ʆʢʨʝʤʽ ʦʥʪʦʣʦʛʽʾ (7) ï ʧʦʚʠʥʥʽ ʙʫʪʠ ʚ ʨʘʤʢʘʭ ʪʦʾ ʞ ʽʥʩʪʘʣʷʮʽʾ, ʜʝ ʙʫʜʝ 

ʨʦʟʤʽʱʝʥʠʡ ʽʥʪʝʨʬʝʡʩ ʧʦʰʫʢʫ. ʇʦʩʠʣʘʥʥʷ ʥʘ ʦʥʪʦʣʦʛʽʶ ʤʦʞʥʘ 

ʩʢʦʧʽʶʚʘʪʠ ʚ ʘʜʨʝʩʥʦʤʫ ʨʷʜʢʫ ʙʨʘʫʟʝʨʘ, ʘ ʧʨʠ ʽʥʜʝʢʩʘʮʽʡ ʩʣʽʜ 

ʚʠʩʪʘʚʣʷʪʠ ʛʣʠʙʠʥʫ ʢʨʘʚʣʠʥʛʫ 2. 

c. ʆʥʪʦʣʦʛʽʯʥʽ ʩʘʡʪʠ (8) ï ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʚʠʪʠ ʧʦʩʠʣʘʥʥʷ ʥʘ ʛʦʣʦʚʥʫ 

ʩʪʦʨʽʥʢʫ ʩʘʡʪʫ, ʽ ʜʦʜʘʪʠ ʜʦ ʥʝʾ ʧʘʨʘʤʝʪʨ list=1, ʱʦʙ ʚʽʜʦʙʨʘʟʠʚʩʷ 
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ʩʧʠʩʦʢ ʜʦʩʪʫʧʥʠʭ ʚ ʨʘʤʢʘʭ ʩʘʡʪʫ ʦʥʪʦʣʦʛʽʡ. ɻʣʠʙʠʥʘ ʢʨʘʚʣʠʥʛʫ 

ʧʦʚʠʥʥʘ ʜʦʨʽʚʥʶʚʘʪʠ 3. 

6) ɺʣʘʩʥʝ ʢʥʦʧʢʘ ʽʥʜʝʢʩʘʮʽʾ (9) ʟʘʧʫʩʢʘʻ ʽʥʜʝʢʩʘʮʽʶ ʟ ʟʘʜʘʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. 

7) ʂʥʦʧʢʘ ʧʝʨʝʚʽʨʢʠ ʩʪʘʥʫ ʽʥʜʝʢʩʘʮʽʾ (10) ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ, ʯʠ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ ʽʥʜʝʢʩʘʮʽʷ. ʇʽʩʣʷ ʥʘʪʠʩʢʫ ʙʫʜʝ ʚʽʜʦʙʨʘʞʝʥʝ 

ʧʦʚʽʜʦʤʣʝʥʥʷ ʟ ʨʝʟʫʣʴʪʘʪʦʤ ʧʝʨʝʚʽʨʢʠ: ʧʨʦʮʝʩ ʽʥʜʝʢʩʘʮʽʾ ʪʨʠʚʘʻ, ʽʥʜʝʢʩʘʮʽʷ 

ʟʘʚʝʨʰʝʥʘ, ʽʥʜʝʢʩʘʪʦʨ ʥʝ ʧʽʜʪʨʠʤʫʻ ʬʫʥʢʮʽʶ ʧʝʨʝʚʽʨʢʠ, ʽʥʜʝʢʩʘʪʦʨ ʥʝʜʦʩʪʫʧʥʠʡ. 

8) ʂʥʦʧʢʘ ʦʯʠʩʪʢʠ ʽʥʜʝʢʩʫ (11) ʜʦʟʚʦʣʷʻ ʧʦʚʥʽʩʪʶ ʦʯʠʩʪʠʪʠ ʽʥʜʝʢʩ. ʎʝ ʙʫʚʘʻ 

ʜʦʮʽʣʴʥʠʤ ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʚ ʽʥʜʝʢʩʽ ʻ ʥʝʨʝʣʝʚʘʥʪʥʽ ʘʙʦ ʟʘʩʪʘʨʽʣʽ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʨʝʩʫʨʩʠ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʚʠʢʣʶʯʠʪʠ ʟ ʚʠʜʘʯʽ. 

 
ʈʠʩʫʥʦʢ 4.29  ɺʽʢʥʦ ʢʝʨʫʚʘʥʥʷ ʽʥʜʝʢʩʘʪʦʨʘʤʠ 

4.4.2. ʇʦʰʫʢ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʚ ʩʝʨʝʜʦʚʠʱʽ ʂɯʊ çʇʦʣʽʝʜʨè 

ʇʦʰʫʢ ʽʥʬʦʨʤʘʮʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʜʦʧʦʤʦʛʦʶ ʙʣʦʢʫ ʧʦʰʫʢʫ, ʱʦ ʨʦʟʤʽʱʫʻʪʴʩʷ 

ʚ ʚʝʨʭʥʽʡ ʧʘʥʝʣʽ ʜʦʜʘʪʢʫ ʘ ʪʘʢʦʞ ʚ ʟʘʛʦʣʦʚʢʫ ʚʽʢʥʘ ʜʝʪʘʣʴʥʦʛʦ ʧʝʨʝʛʣʷʜʫ ʘʪʨʠʙʫʪʽʚ 

(ʨʠʩ. 4.30). 
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ʈʠʩʫʥʦʢ 4.30 - ɹʣʦʢ ʧʦʰʫʢʫ ʽʥʬʦʨʤʘʮʽʾ 

ʂʦʞʝʥ ʟ ʝʣʝʤʝʥʪʽʚ ʙʣʦʢʫ ʟʘʧʫʩʢʘʻ ʦʜʠʥ ʟ ʨʝʞʠʤʽʚ ʧʦʰʫʢʫ. ʇʨʠ ʟʘʧʫʩʢʫ 

ʧʦʰʫʢʫ ʚ ʷʢʦʩʪʽ ʧʦʰʫʢʦʚʦʛʦ ʟʘʧʠʪʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʠʙʨʘʥʠʡ ʚ ʜʘʥʠʡ ʤʦʤʝʥʪ 

ʪʝʢʩʪ. ʄʝʭʘʥʽʟʤ ʚʠʙʦʨʫ ʤʘʻ ʦʩʦʙʣʠʚʦʩʪʽ: 

ï ɹʽʣʴʰʽʩʪʴ ʪʝʢʩʪʫ, ʱʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʚ ʨʘʤʢʘʭ ʜʦʜʘʪʢʫ, ʜʦʩʪʫʧʥʘ ʜʣʷ 

ʚʠʜʽʣʝʥʥʷ ʤʠʰʢʦʶ ʽ ʘʚʪʦʤʘʪʠʯʥʦ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʚ ʧʦʰʫʢʦʚʠʡ ʟʘʧʠʪ ʟʘ 

ʟʘʤʦʚʯʫʚʘʥʥʷʤ; 

ï ʗʢʱʦ ʚʚʽʤʢʥʝʥʦ ʨʝʞʠʤ ʧʝʨʝʛʣʷʜʫ ʦʥʪʦʛʨʘʬʫ, ʪʦ ʚʠʜʽʣʝʥʥʷ ʦʙôʻʢʪʫ ʚ 

ʨʦʙʦʯʽʡ ʦʙʣʘʩʪʽ ʚʠʢʦʨʠʩʪʘʻ ʡʦʛʦ ʽʤôʷ ʚ ʷʢʦʩʪʽ ʧʦʰʫʢʦʚʦʛʦ ʟʘʧʠʪʫ ʟʘ 

ʟʘʤʦʚʯʫʚʘʥʥʷʤ. ʗʢʱʦ ʚʠʙʨʘʥʦ ʢʽʣʴʢʘ ʦʙôʻʢʪʽʚ, ʪʦ ʾʭ ʽʤʝʥʘ ʦʙôʻʜʥʫʶʪʴʩʷ 

ʯʝʨʝʟ ʧʨʦʙʽʣ; 

ï ɼʦʚʞʠʥʘ ʧʦʪʦʯʥʦʛʦ ʚʠʙʨʘʥʦʛʦ ʪʝʢʩʪʫ (ʚ ʩʠʤʚʦʣʘʭ) ʧʦʢʘʟʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ 

ʚʽʜʤʽʪʦʢ ʥʘ ʢʥʦʧʢʘʭ ʙʣʦʢʫ ʧʦʰʫʢʫ. ʗʢʱʦ ʜʦʚʞʠʥʘ ʧʝʨʝʚʠʱʫʻ 

ʤʘʢʩʠʤʘʣʴʥʠʡ ʨʦʟʤʽʨ ʧʦʰʫʢʦʚʦʛʦ ʟʘʧʠʪʫ (ʟʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ï 200), ʪʦ 

ʟʘʧʠʪ ʙʫʜʝ ʦʙʨʽʟʘʥʠʡ, ʘ ʚʽʜʤʽʪʢʠ ʙʫʜʫʪʴ ʚʠʜʽʣʝʥʽ ʞʦʚʪʠʤ. 

ʇʝʨʰʦʶ ʚ ʙʣʦʮʽ ʧʦʰʫʢʫ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʢʥʦʧʢʘ ʟʦʚʥʽʰʥʴʦʛʦ ʧʦʰʫʢʫ ï   

ʅʘʪʠʩʢ ʥʘ ʥʝʾ ʚʽʜʢʨʠʻ ʩʪʦʨʽʥʢʫ Google ʟ ʚʠʙʨʘʥʠʤ ʧʦʪʦʯʥʠʤ ʧʦʰʫʢʦʚʠʤ ʟʘʧʠʪʦʤ. 

ʗʢʱʦ ʟʘʧʠʪ ʧʫʩʪʠʡ, ʢʥʦʧʢʘ ʥʝ ʩʧʨʘʮʶʻ ʽ ʙʫʜʝ ʧʦʢʘʟʘʥʝ ʧʦʧʝʨʝʜʞʝʥʥʷ. 

ɿʦʚʥʽʰʥʽʡ ʧʦʰʫʢ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʦʩʪʘʪʥʴʦ ʨʽʜʢʦ. ʗʢ ʧʨʘʚʠʣʦ, ʧʦʰʫʢ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʽʥʜʝʢʩʥʠʭ ʟʦʥ, ʜʣʷ ʯʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʦʤʧʦʥʝʥʪʠ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʦʰʫʢʫ, ʘ ʚ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʚʠʧʘʜʢʘʭ (ʜʣʷ 

ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʢʦʥʩʦʣʽʜʘʮʽʾ) ï ʜʦʜʘʪʦʢ çʇʦʰʫʢʦʚʘ ʧʨʠʟʤʘè. 
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ɿʘʛʦʣʦʚʦʢ ʢʦʤʧʦʥʝʥʪʫ ʧʦʰʫʢʫ ï ʮʝ ʥʘʙʽʨ ʢʝʨʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʦʰʫʢʫ (ʨʠʩ. 4.31) 

ʽ ʤʽʩʪʠʪʴ: 

1) ɺʣʘʩʥʝ ʧʦʣʝ ʜʣʷ ʚʚʦʜʫ ʧʦʰʫʢʦʚʦʛʦ ʟʘʧʠʪʫ ʟ ʢʥʦʧʢʘʤʠ ʚʠʢʦʥʘʥʥʷ ʧʦʰʫʢʫ ʽ 

ʦʯʠʩʪʢʠ ʧʦʰʫʢʦʚʦʛʦ ʟʘʧʠʪʫ. 

2) ɽʣʝʤʝʥʪ ʚʠʙʦʨʫ ʽʥʜʝʢʩʥʦʾ ʟʦʥʠ ï ʧʨʠ ʡʦʛʦ ʟʤʽʥʽ ʽ ʥʝʧʫʩʪʦʤʫ ʧʦʣʽ 

ʧʦʰʫʢʦʚʦʛʦ ʟʘʧʠʪʫ ʘʚʪʦʤʘʪʠʯʥʦ ʟʘʧʫʩʢʘʻʪʴʩʷ ʽʥʜʝʢʩʘʮʽʷ. 

3) ɽʣʝʤʝʥʪ ʬʽʣʴʪʨʘʮʽʾ ʟʘ ʜʘʪʦʶ ʽʥʜʝʢʩʘʮʽʾ ï ʜʣʷ ʽʥʜʝʢʩʘʪʦʨʽʚ, ʱʦ ʧʽʜʪʨʠʤʫʶʪʴ 

ʜʘʥʫ ʬʫʥʢʮʽʶ. 

4) ɽʣʝʤʝʥʪ ʚʠʙʦʨʫ ʤʦʚʠ ʧʦʰʫʢʫ ï ʜʣʷ ʽʥʜʝʢʩʘʪʦʨʽʚ, ʱʦ ʧʽʜʪʨʠʤʫʶʪʴ 

ʙʘʛʘʪʦʤʦʚʥʽʩʪʴ. 

5) ʂʥʦʧʢʫ ʚʽʜʢʨʠʪʪʷ ʜʦʜʘʪʢʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ï ʚʦʥʘ ʨʦʟʤʽʱʫʻʪʴʩʷ ʟʣʽʚʘ ʚʽʜ 

ʝʣʝʤʝʥʪʫ ʚʠʙʦʨʫ ʽʥʜʝʢʩʥʦʾ ʟʦʥʠ ʽ ʧʨʠ ʥʘʪʠʩʢʘʥʥʽ ʧʦʢʘʟʫʻ/ʧʨʠʭʦʚʫʻ ʝʣʝʤʝʥʪʠ 

ʬʽʣʴʪʨʘʮʽʾ ʟʘ ʜʘʪʦʶ ʽ ʚʠʙʦʨʫ ʤʦʚʠ ʧʦʰʫʢʫ. 

 
ʈʠʩʫʥʦʢ 4.31 - ɿʘʛʦʣʦʚʦʢ ʢʦʤʧʦʥʝʥʪʫ ʧʦʰʫʢʫ 

ɺʽʢʥʦ ʢʦʤʧʦʥʝʥʪʫ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʦʰʫʢʫ, ʱʦ ʚʠʢʣʠʢʘʻʪʴʩʷ ʧʨʠ ʥʘʪʠʩʢʘʥʥʽ 

ʚʽʜʧʦʚʽʜʥʦʾ ʢʥʦʧʢʠ, ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ (ʨʠʩ. 4.32). ʆʩʦʙʣʠʚʦʩʪʽ ʨʦʙʦʪʠ 

ʢʦʤʧʦʥʝʥʪʫ: 

ï ʇʦʰʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʣʽʥʽʡʥʦʛʦ ʩʧʠʩʢʫ, 

ʨʦʟʜʽʣʝʥʦʛʦ ʥʘ ʩʪʦʨʽʥʢʠ (50 ʨʝʟʫʣʴʪʘʪʽʚ ʥʘ ʩʪʦʨʽʥʢʫ). ʇʝʨʝʤʠʢʘʥʥʷ ʩʪʦʨʽʥʦʢ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʝʣʝʤʝʥʪʘʤʠ ʚʥʠʟʫ ʩʧʠʩʢʫ; 

ï ʂʦʞʝʥ ʝʣʝʤʝʥʪ ʤʽʩʪʠʪʴ: 

o ɯʥʜʠʢʘʪʦʨ ʪʠʧʫ ʨʝʟʫʣʴʪʘʪʫ ï ʨʝʟʫʣʴʪʘʪ ʤʦʞʝ ʙʫʪʠ ʬʘʡʣʦʤ, 

ʧʦʩʠʣʘʥʥʷʤ ʘʙʦ ʦʙôʻʢʪʦʤ ʦʥʪʦʣʦʛʽʾ. ɯʥʜʠʢʘʪʦʨ ʧʦʢʘʟʫʻ ʚʽʜʧʦʚʽʜʥʫ 

ʽʢʦʥʢʫ ʪʠʧʫ ʘ ʧʨʠ ʥʘʚʝʜʝʥʥʽ ʥʘ ʥʴʦʛʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘʟʚʘ ʪʠʧʫ; 
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o ʂʥʦʧʢʫ çɼʝʪʘʣʽè ï ʚʽʜʢʨʠʚʘʻ ʚʽʢʥʦ ʜʝʪʘʣʴʥʦʛʦ ʧʝʨʝʛʣʷʜʫ ʧʦʰʫʢʦʚʦʛʦ 

ʨʝʟʫʣʴʪʘʪʫ; 

o ʂʥʦʧʢʫ çʇʝʨʝʭʽʜè ï ʧʝʨʝʭʦʜʠʪʴ ʟʘ ʧʦʩʠʣʘʥʥʷʤ, ʟʘ ʷʢʠʤ ʨʦʟʤʽʱʝʥʦ 

ʦʪʨʠʤʘʥʠʡ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʦʰʫʢʫ ʦʙôʻʢʪ; 

o ʅʘʟʚʫ ʧʦʰʫʢʦʚʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ï ʥʘʟʚʫ ʬʘʡʣʫ, ʟʘʛʦʣʦʚʦʢ ʩʪʦʨʽʥʢʠ ʯʠ 

ʽʤôʷ ʦʙôʻʢʪʫ. 

 

 
ʈʠʩʫʥʦʢ 4.32 - ɺʽʢʥʦ ʢʦʤʧʦʥʝʥʪʫ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʦʰʫʢʫ 

ʂʦʤʧʦʥʝʥʪ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʦʰʫʢʫ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʧʦʰʫʢʦʚʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʫ ʚʠʛʣʷʜʽ ʦʥʪʦʛʨʘʬʫ (ʨʠʩ. 4.33). 

 
ʈʠʩʫʥʦʢ 4.33 - ʂʦʤʧʦʥʝʥʪ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʦʰʫʢʫ 
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ʆʩʥʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʦʰʫʢʫ ʻ ʪʝ, ʱʦ ʟ ʥʠʤ ʧʨʘʮʶʶʪʴ ʜʝʷʢʽ 

ʬʫʥʢʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʦʥʪʦʛʨʘʬʫ: 

ï ʇʦʜʚʽʡʥʠʡ ʢʣʽʢ ʥʘ ʦʙôʻʢʪ ʚʽʜʢʨʠʚʘʻ ʚʽʢʥʦ ʜʝʪʘʣʴʥʦʛʦ ʧʝʨʝʛʣʷʜʫ 

ʧʦʰʫʢʦʚʦʛʦ ʨʝʟʫʣʴʪʘʪʫ, ʷʢ ʽ ʫ ʚʽʢʥʽ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʦʰʫʢʫ; 

ï ʆʜʠʥʘʨʥʠʡ ʢʣʽʢ ʥʘ ʦʙôʻʢʪʽ ʚʠʙʠʨʘʻ ʡʦʛʦ, ʥʘʪʠʩʢʘʥʥʷ Shift ʜʦʟʚʦʣʷʻ ʚʠʙʨʘʪʠ 

ʤʥʦʞʠʥʫ ʦʙôʻʢʪʽʚ; 

ï ʅʘʪʠʩʢ Ctrl+A ʚʠʜʽʣʷʻ ʚʩʽ ʚʠʜʠʤʽ ʦʙôʻʢʪʠ; 

ï ʅʘʪʠʩʢ Ctrl+C ʚʠʢʦʥʫʻ ʢʦʧʽʶʚʘʥʥʷ ʚʠʜʽʣʝʥʠʭ ʦʙôʻʢʪʽʚ ʚ ʙʫʬʝʨ ʦʙʤʽʥʫ. 

ʌʫʥʢʮʽʷ ʢʦʧʽʶʚʘʥʥʷ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʦʥʪʦʣʦʛʽʾ ʥʘ ʦʩʥʦʚʽ ʧʦʰʫʢʦʚʠʭ 

ʟʘʧʠʪʽʚ, ʜʝʪʘʣʴʥʽʰʝ ʮʷ ʬʫʥʢʮʽʷ ʦʧʠʩʘʥʘ ʚ ɯʥʩʪʨʫʢʮʽʾ ʝʢʩʧʝʨʪʘ ʇɻ. 

ʆʙʠʜʚʘ ʢʦʤʧʦʥʝʥʪʠ ʧʦʰʫʢʫ ʚʠʢʣʠʢʘʶʪʴ ʚʽʢʥʦ ʜʝʪʘʣʴʥʦʛʦ ʧʝʨʝʛʣʷʜʫ 

ʨʝʟʫʣʴʪʘʪʫ ʧʦʰʫʢʫ, ʱʦ ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʫ ʩʧʦʩʦʙʫ 

ʚʞʠʚʘʥʥʷ ʩʣʽʚ ʟ ʧʦʰʫʢʦʚʦʛʦ ʟʘʧʠʪʫ ʚ ʪʝʢʩʪʽ ʧʦʰʫʢʦʚʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. ʇʨʠ ʮʴʦʤʫ 

ʣʦʛʽʢʘ ʨʦʙʦʪʠ ʚʽʢʥʘ ʨʽʟʥʘ ʜʣʷ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʽ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ɼʣʷ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ (ʨʝʟʫʣʴʪʘʪʽʚ ʪʠʧʫ çʦʙôʻʢʪ ʦʥʪʦʣʦʛʽʾè) 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ, ʘʥʘʣʦʛʽʯʥʝ ʜʦ ʚʽʢʥʘ ʜʝʪʘʣʴʥʦʛʦ ʧʝʨʝʛʣʷʜʫ 

ʘʪʨʠʙʫʪʽʚ (ʨʠʩ. 4.34, ʟʣʽʚʘ). ɺʩʽ ʘʪʨʠʙʫʪʠ ʦʙôʻʢʪʫ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʫ ʚʽʢʥʽ, ʘ 

ʚʭʦʜʞʝʥʥʷ ʩʣʽʚ ʟ ʧʦʰʫʢʦʚʦʛʦ ʚʠʜʽʣʷʶʪʴʩʷ ʞʦʚʪʠʤ. ʇʨʠ ʮʴʦʤʫ ʷʢʱʦ ʚʭʦʜʞʝʥʥʷ 

ʤʽʩʪʠʪʴʩʷ ʚʩʝʨʝʜʠʥʽ ʩʢʣʘʜʥʦʾ ʩʪʨʫʢʪʫʨʠ ʜʘʥʠʭ (ʛʨʫʧʠ, ʪʘʙʣʠʮʽ), ʪʦ ʚʽʜʧʦʚʽʜʥʝ 

ʧʽʜʜʝʨʝʚʦ ʙʫʜʝ ʨʦʟʢʨʠʪʝ. 

ɼʣʷ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ (ʬʘʡʣ ʽ ʧʦʩʠʣʘʥʥʷ) ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʩʧʨʦʱʝʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ (ʨʠʩ. 4.34, ʩʧʨʘʚʘ), ʜʝ ʢʦʥʪʝʢʩʪʠ ʩʣʽʚ ʟ ʧʦʰʫʢʦʚʦʛʦ ʟʘʧʠʪʫ 

ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʷʢ ʪʝʢʩʪʦʚʽ ʝʣʝʤʝʥʪʠ. 
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ʈʠʩʫʥʦʢ 4.34 - ɺʽʢʥʦ ʜʝʪʘʣʴʥʦʛʦ ʧʝʨʝʛʣʷʜʫ ʜʣʷ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʽ 

ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʇʦʰʫʢʦʚʘ ʧʨʠʟʤʘ ʷʚʣʷʻ ʩʦʙʦʶ ʦʢʨʝʤʠʡ ʜʦʜʘʪʦʢ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʾ ʢʦʥʩʦʣʽʜʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʫ ʚʝʣʠʢʠʭ ʤʘʩʠʚʘʭ 

ʤʝʨʝʞʝʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ (ʨʠʩ. 4.35). 

 

 
ʈʠʩʫʥʦʢ 4.35 - ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʜʦʜʘʪʢʫ çʇʦʰʫʢʦʚʘ ʧʨʠʟʤʘè 

ʇʦʰʫʢʦʚʘ ʧʨʠʟʤʘ ʻ ʚʘʨʽʘʥʪʦʤ ʦʥʪʦʣʦʛʽʯʥʦʾ ʧʨʠʟʤʠ, ʚ ʷʢʦʤʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʽʣʴʢʠ ʜʚʘ ʨʽʚʥʷ ʦʥʪʦʣʦʛʽʾ (ʦʙôʻʢʪ-ʧʨʠʟʤʘ ʽ ʦʙôʻʢʪ-ʛʨʘʥʴ). ʇʨʠ 

ʮʴʦʤʫ ʛʨʘʥʽ ʷʚʣʷʶʪʴʩʷ ʧʦʰʫʢʦʚʠʤʠ ʟʘʧʠʪʘʤʠ, ʘ ʾʭ ʚʤʽʩʪ (ʪʨʝʪʽʡ ʨʽʚʝʥʴ) 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʦʰʫʢʦʚʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ. 

ʆʩʦʙʣʠʚʦʩʪʽ ʨʦʙʦʪʠ ʜʦʜʘʪʢʫ çʇʦʰʫʢʦʚʘ ʧʨʠʟʤʘè: 
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ï ɺʝʨʭʥʷ ʧʘʥʝʣʴ ʚʠʜʽʣʝʥʘ ʪʝʤʥʦ-ʩʠʥʽʤ ʢʦʣʴʦʨʦʤ; 

ï ɺʠʤʢʥʝʥʦ ʘʪʨʠʙʫʪʠʚʥʠʡ ʬʽʣʴʪʨ, ʘ ʟ ʨʝʞʠʤʽʚ ʧʝʨʝʛʣʷʜʫ ʻ ʪʽʣʴʢʠ ʨʝʞʠʤ 

ʦʥʪʦʛʨʘʬʫ ʽ ʚʣʘʩʥʝ ʧʦʰʫʢʦʚʦʾ ʧʨʠʟʤʠ. 

ʈʝʞʠʤ ʧʝʨʝʛʣʷʜʫ ʧʦʰʫʢʦʚʦʾ ʧʨʠʟʤʠ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʨʝʞʠʤʫ ʟʚʠʯʘʡʥʦʾ 

ʦʥʪʦʣʦʛʽʯʥʦʾ ʧʨʠʟʤʠ ʚʤʽʩʪʦʤ ʾʾ ʛʨʘʥʝʡ, ʘ ʪʘʢʦʞ ʥʘʷʚʥʽʩʪʶ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ 

ʚʽʜʞʝʪʘ, ʱʦ ʤʽʩʪʠʪʴ ʩʪʘʥʜʘʨʪʥʠʡ ʧʝʨʝʤʠʢʘʯ ʽʥʜʝʢʩʥʠʭ ʟʦʥ, ʽ ʧʝʨʝʤʠʢʘʯ çɺʠʜʘʣʷʪʠ 

ʧʫʩʪʽ ʛʨʘʥʽè. ʇʝʨʝʤʠʢʘʯ ʜʦʟʚʦʣʷʻ ʭʦʚʘʪʠ ʛʨʘʥʽ, ʜʣʷ ʷʢʠʭ ʥʝ ʟʥʘʡʜʝʥʦ ʞʦʜʥʦʛʦ 

ʧʦʰʫʢʦʚʦʛʦ ʨʝʟʫʣʴʪʘʪʫ. ɿʘ ʟʘʤʦʚʯʫʚʘʥʥʷʤ ʧʝʨʝʤʠʢʘʯ ʚʠʤʢʥʝʥʦ, ʦʩʢʽʣʴʢʠ ʧʫʩʪʽ 

ʛʨʘʥʽ ʤʦʞʫʪʴ ʧʨʝʜʩʪʘʚʣʷʪʠ ʚʢʣʘʜʝʥʽ ʧʦʰʫʢʦʚʽ ʧʨʠʟʤʠ, ʚ ʷʢʠʭ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʫʪʴ 

ʙʫʪʠ ʧʨʠʩʫʪʥʽ. ʊʘʢʽ ʛʨʘʥʽ ʚʽʜʦʙʨʘʞʘʶʪʴʩʷ ʪʘʢ, ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.36. 

ɼʦʜʘʪʢʦʚʦ ʚ ʨʘʤʢʘʭ ʜʦʜʘʪʢʫ ʧʨʘʮʶʶʪʴ ʚʩʽ ʩʪʘʥʜʘʨʪʥʽ ʬʫʥʢʮʽʾ ʧʦʰʫʢʫ, 

ʥʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʛʨʘʥʴ ʥʝ ʧʨʝʜʩʪʘʚʣʷʻ ʚʢʣʘʜʝʥʫ ʧʨʠʟʤʫ, ʪʦ ʢʦʨʠʩʪʫʚʘʯʫ ʟʨʘʟʫ ʙʫʜʝ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʥʘʡʪʠ ʽʥʬʦʨʤʘʮʽʶ ʟʘ ʜʘʥʠʤ ʧʦʰʫʢʦʚʠʤ ʟʘʧʠʪʦʤ ʫ ʚʥʫʪʨʽʰʥʴʦʤʫ 

ʧʦʰʫʢʫ. 

 
ʈʠʩʫʥʦʢ 4.36 - ʇʫʩʪʘ ʛʨʘʥʴ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʚʢʣʘʜʝʥʫ ʧʨʠʟʤʫ 

4.5. ʇʨʠʢʣʘʜ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʚʝʣʠʢʦʛʦ ʤʘʩʠʚʫ 

ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʪʝʢʩʪʽʚ  

ɺ ʷʢʦʩʪʽ ʚʝʣʠʢʦʛʦ ʤʘʩʠʚʫ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʪʝʢʩʪʽʚ ʦʙʨʘʥʦ: ʽʥʬʦʨʤʘʮʽʡʥʫ 

ʙʘʟʫ ʟʥʘʥʴ ʥʘʫʢʦʚʦʾ ʧʨʦʜʫʢʮʽʾ (ɯɹɿ ʅʇ), ʥʘʚʯʘʣʴʥʽ ʧʨʦʛʨʘʤʠ, ʘ ʪʘʢʦʞ ʥʘʚʯʘʣʴʥʦ-

ʜʦʩʣʽʜʥʠʮʴʢʽ ʧʨʦʻʢʪʠ ʅʎ çʄɸʅʋè. ʄʝʪʦʶ ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʮʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʻ: 



145 

 

 ʂʦʥʩʦʣʽʜʘʮʽʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʫ 

ʧʨʦʜʫʢʮʽʶ (ʅʊʇ) ʟ ʥʘʚʯʘʣʴʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʽ ʧʦʚʥʦʪʠ 

ʥʘʷʚʥʦʾ ʚ ɯɹɿ ʅʇ ʩʠʩʪʝʤʠ ʟʥʘʥʴ; 

 ʂʦʥʩʦʣʽʜʘʮʽʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʫ 

ʧʨʦʜʫʢʮʽʶ (ʅʊʇ) ʟ ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʠʤʠ ʧʨʦʻʢʪʘʤʠ ʅʎ çʄɸʅʋè ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʮʠʭ ʧʨʦʻʢʪʽʚ. 

ɺ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʢʦʥʩʦʣʽʜʘʮʽʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʤʽʞ ʨʝʩʫʨʩʘʤʠ ʚ ʨʘʤʢʘʭ ɯɹɿ ʅʇ, 

ʱʦ ʦʟʥʘʯʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʥʝʩʝʥʥʷ ʚ ʥʝʾ ʧʨʦʛʨʘʤ ʽ ʧʨʦʻʢʪʽʚ ʚʽʜʧʦʚʽʜʥʦ. ʆʩʢʽʣʴʢʠ 

ʦʙʠʜʚʘ ʪʠʧʠ ʜʦʢʫʤʝʥʪʽʚ ʻ ʩʣʘʙʢʦ ʩʪʨʫʢʪʫʨʦʚʘʥʠʤʠ, ʚʠʪʨʠʤʘʥʠʤʠ ʚ ʨʽʟʥʠʭ ʩʪʠʣʷʭ, 

ʜʦ ʥʠʭ ʩʧʦʯʘʪʢʫ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʪʝʭʥʦʣʦʛʽʯʥʽ ʟʘʩʦʙʠ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ. 

ʇʨʠʢʣʘʜ ʥʘʚʯʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ, ʱʦ ʦʙʨʦʙʣʷʻʪʴʩʷ, ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.37.  

 

ʈʠʩʫʥʦʢ 4.37 ï ʇʨʠʢʣʘʜ ʬʨʘʛʤʝʥʪʫ ʥʘʚʯʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ 

 

ʊʘʢʘ ʧʨʦʛʨʘʤʘ ʤʽʩʪʠʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʷʢʘ ʚ ʮʽʣʦʤʫ ʟʚʦʜʠʪʴʩʷ ʜʦ 

ʧʝʨʝʣʽʢʫ ʢʣʶʯʦʚʠʭ ʩʣʽʚ. ʊʘʢʽ ʢʣʶʯʦʚʽ ʩʣʦʚʘ ʥʝʦʙʭʽʜʥʦ ʚʠʜʽʣʠʪʠ ʟ ʪʝʢʩʪʫ ʧʨʦʛʨʘʤʠ, 

ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʽ ʥʘʣʘʰʪʫʚʘʪʠ ʧʨʦʮʝʩʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʦʮʽʥʢʠ ʥʘʷʚʥʠʭ ʚ ɯɹɿ ʅʇ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʾʾ ʦʩʥʦʚʽ. 

ʆʩʢʽʣʴʢʠ ʚ ʨʘʤʢʘʭ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ ʩʪʨʫʢʪʫʨʘ ʩʘʤʦʾ ʧʨʦʛʨʘʤʠ ʥʝ ʤʘʻ 

ʟʥʘʯʝʥʥʷ, ʮʝ ʜʦʟʚʦʣʷʻ ʦʙʨʦʙʣʷʪʠ ʾʭ ʟʘ ʩʧʨʦʱʝʥʦʶ ʩʭʝʤʦʶ ï ʟ ʜʦʧʦʤʦʛʦʶ 
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ʣʝʢʩʠʢʦʛʨʘʬʽʯʥʠʭ ʤʦʜʫʣʽʚ. ɺʽʜʧʦʚʽʜʥʠʡ ʜʝʩʢʨʠʧʪʦʨ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩ. 4.38. 

 

  

ʈʠʩʫʥʦʢ 4.38ï ʆʥʪʦʣʦʛʽʯʥʠʡ ʜʝʩʢʨʠʧʪʦʨ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʥʘʚʯʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ 

ɼʘʥʠʡ ʚʘʨʽʘʥʪ ʜʝʩʢʨʠʧʪʦʨʘ ʜʦʟʚʦʣʷʻ ʨʦʙʠʪʠ ʦʜʥʫ ʽʥʬʦʨʤʘʮʽʡʥʫ ʦʥʪʦʣʦʛʽʶ ʥʘ 

ʦʩʥʦʚʽ ʤʘʩʠʚʫ ʧʨʦʛʨʘʤ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʫʪʚʦʨʶʻʪʴʩʷ ʦʥʪʦʣʦʛʽʷ (ʨʠʩ. 4.39), ʱʦ ʤʽʩʪʠʪʴ 

ʩʘʤʽ ʧʨʦʛʨʘʤʠ ʚ ʷʢʦʩʪʽ ʦʙôʻʢʪʽʚ, ʘ ʦʪʨʠʤʘʥʽ ʟ ʥʠʭ ʪʝʨʤʽʥʠ ï ʚ ʷʢʦʩʪʽ ʘʪʨʠʙʫʪʽʚ. ʗʢ 

ʚʞʝ ʙʫʣʦ ʧʦʢʘʟʘʥʦ ʚʠʱʝ, ʝʢʩʧʝʨʪ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʘʢʽ ʦʥʪʦʣʦʛʽʾ ʨʘʟʦʤ ʟ 

ʥʘʷʚʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ ʧʦʚʥʦʪʝʢʩʪʦʚʦʛʦ ʧʦʰʫʢʫ ʽ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʩʪʫʧʽʥʴ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʥʘʷʚʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʦʛʨʘʤʠ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʘʢʦʛʦ ʘʥʘʣʽʟʫ ʜʦʧʦʚʥʶʶʪʴʩʷ ʘʙʦ ʤʦʜʠʬʽʢʫʶʪʴʩʷ ʥʘʷʚʥʽ ʚ ɯɹɿ 

ʅʇ ʽʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ. 
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ʈʠʩʫʥʦʢ 4.39 ï ʈʝʟʫʣʴʪʘʪ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʤʘʩʠʚʫ ʥʘʚʯʘʣʴʥʠʭ ʧʨʦʛʨʘʤ 

ɼʣʷ ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʧʨʦʻʢʪʽʚ ʅʎ çʄɸʅʋè ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʝʱʦ 

ʽʥʰʠʡ ʧʽʜʭʽʜ, ʱʦ ʚʨʘʭʦʚʫʻ ʩʪʨʫʢʪʫʨʫ ʜʦʢʫʤʝʥʪʫ. ʂʨʽʤ ʚʣʘʩʥʝ ʢʣʶʯʦʚʠʭ ʩʣʽʚ, ʱʦ 

ʪʘʢʦʞ ʚʠʜʽʣʷʶʪʴʩʷ ʟ ʪʘʢʠʭ ʧʨʦʻʢʪʽʚ, ʘʥʘʣʽʟʫʻʪʴʩʷ ʪʘʢʦʞ ʩʪʨʫʢʪʫʨʘ ʩʘʤʦʛʦ 

ʜʦʢʫʤʝʥʪʫ ʪʘ ʡʦʛʦ ʩʢʣʘʜʦʚʽ ʯʘʩʪʠʥʠ. 

ʇʨʠʢʣʘʜ ʦʙʨʦʙʢʠ ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʧʨʦʻʢʪʫ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 4.40. 

 

ʈʠʩʫʥʦʢ 4.40  ʇʨʠʢʣʘʜ ʦʙʨʦʙʢʠ ʥʘʚʯʘʣʴʥʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʧʨʦʻʢʪʫ 
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ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʦʥʪʦʣʦʛʽʾ ʜʦ ʘʪʨʠʙʫʪʽʚ ʦʙôʻʢʪʫ ʜʦʜʘʻʪʴʩʷ ʚʣʘʩʥʝ ʚʠʭʽʜʥʠʡ ʪʝʢʩʪ 

ʫʯʥʽʚʩʴʢʦʛʦ ʧʨʦʻʢʪʫ, ʨʦʟʙʠʪʠʡ ʥʘ ʘʪʨʠʙʫʪʠ ʪʠʧʫ çɻʨʫʧʘè ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ 

ʚʢʣʘʜʝʥʦʩʪʽ ʨʦʟʜʽʣʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ ʧʨʠ ʘʥʘʣʽʟʫ ʨʦʙʦʪʠ ʝʢʩʧʝʨʪ ʤʦʞʝ ʧʝʨʝʛʣʷʜʘʪʠ 

ʥʝ ʪʽʣʴʢʠ ʢʣʶʯʦʚʽ ʩʣʦʚʘ, ʘʣʝ ʽ ʢʦʥʪʝʢʩʪ, ʚ ʷʢʦʤʫ ʮʽ ʢʣʶʯʦʚʽ ʩʣʦʚʘ ʚʞʠʚʘʶʪʴʩʷ ʚ 

ʨʦʙʦʪʽ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰ ʧʦʚʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʨʦʙʦʪʠ. 

ɺʢʘʟʘʥʽ ʚʠʱʝ ʪʝʨʤʽʥʦʣʦʛʽʯʥʽ ʦʥʪʦʣʦʛʽʾ ʥʝ ʻ ʢʽʥʮʝʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ. ɺʦʥʠ ʻ 

ʧʝʨʰʠʤ ʢʨʦʢʦʤ ʜʦ ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʟʥʘʥʴ ʧʨʦ ʅʊʇ. ɼʨʫʛʠʤ ʢʨʦʢʦʤ ʻ 

ʬʦʨʤʫʚʘʥʥʷ ʦʥʪʦʣʦʛʽʾ ʧʦʰʫʢʦʚʦʛʦ ʟʘʧʠʪʫ, ʱʦ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʨʷʜʦʤ ʩʧʦʩʦʙʽʚ. 

ʅʘʡʧʦʰʠʨʝʥʽʰʠʡ ʟ ̔ ʩʧʦʩʦʙʽʚ ï ʮʝ ʦʙʨʦʙʢʘ ʪʝʨʤʽʥʦʣʦʛʽʯʥʦʾ ʦʥʪʦʣʦʛʽʾ 

ʝʢʩʧʝʨʪʥʦ (ʨʠʩ. 4.41). ɽʢʩʧʝʨʪ ʚʽʜʙʠʨʘʻ ʟ ʥʘʷʚʥʦʛʦ ʩʧʠʩʢʫ ʪʽ ʪʝʨʤʽʥʠ, ʷʢʽ ʚʽʥ ʚʚʘʞʘʻ 

ʨʝʣʝʚʘʥʪʥʠʤ ʩʚʦʾʡ ʟʘʜʘʯʽ, ʽ ʚʥʦʩʠʪʴ ʾʭ ʚ ʝʣʝʢʪʨʦʥʥʫ ʪʘʙʣʠʮʶ. 

 

ʈʠʩʫʥʦʢ 4.41 ï ʌʦʨʤʫʚʘʥʥʷ ʦʥʪʦʣʦʛʽʾ ʧʦʰʫʢʦʚʦʛʦ ʟʘʧʠʪʫ 

ʉʬʦʨʤʦʚʘʥʘ ʦʥʪʦʣʦʛʽʷ (ʨʠʩ. 4.42) ʚʽʜʦʙʨʘʞʘʻ ʙʘʯʝʥʥʷ ʝʢʩʧʝʨʪʘ ʥʘ ʩʪʨʫʢʪʫʨʫ 

ʡʦʛʦ ʟʘʜʘʯʽ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʮʽʻʾ ʩʪʨʫʢʪʫʨʠ, ʚʦʥʘ ʤʦʞʝ ʤʘʪʠ ʧʝʚʥʫ ʽʻʨʘʨʭʽʶ ʘʙʦ 

ʙʫʪʠ ʦʜʥʦʨʽʚʥʝʚʦʶ (ʷʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʫ). 

ʊʘʢʘ ʦʥʪʦʣʦʛʽʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʢʦʥʩʦʣʽʜʦʚʘʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʅʊʇ ʚ ʬʦʨʤʘʪʽ ʦʥʪʦʣʦʛʽʯʥʦʾ ʧʦʰʫʢʦʚʦʾ ʧʨʠʟʤʠ (ʨʠʩ. 4.43). ʂʦʞʥʘ 

ʛʨʘʥʴ ʪʘʢʦʾ ʧʨʠʟʤʠ ʧʨʝʜʩʪʘʚʣʷʻ ʧʝʚʥʠʡ ʝʣʝʤʝʥʪ ʇɻ ʚ ʨʘʤʢʘʭ ʟʘʜʘʯʽ ʝʢʩʧʝʨʪʘ, ʘ 

ʝʣʝʤʝʥʪʠ ʥʘ ʛʨʘʥʽ ʧʨʠʟʤʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʽʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ, ʨʝʣʝʚʘʥʪʥʽ ʜʘʥʦʤʫ 

ʝʣʝʤʝʥʪʫ. 
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ʈʠʩʫʥʦʢ 4.42 ï ʆʥʪʦʣʦʛʽʷ ʧʦʰʫʢʦʚʦʛʦ ʟʘʧʠʪʫ 

 

ʈʠʩʫʥʦʢ 4.43 ï ʆʥʪʦʣʦʛʽʯʥʘ ʧʦʰʫʢʦʚʘ ʧʨʠʟʤʘ ʅʊʇ 

4.6. ʇʨʠʢʣʘʜ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʚʠʙʦʨʫ ʢʦʥʪʝʥʪʫ 

ɯʩʥʫʻ ʙʘʛʘʪʦ ʨʝʧʦʟʠʪʦʨʽʾʚ, ʷʢʽ ʤʽʩʪʷʪʴ ʤʥʦʞʠʥʠ ʥʘʨʘʪʠʚʽʚ, ʟʤʽʩʪ ʷʢʠʭ 

ʚʽʜʦʙʨʘʞʘʻ ʥʘʫʢʦʚʫ ʧʨʦʜʫʢʮʽʶ. ʗʩʢʨʘʚʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʥʘʫʢʦʚʽ ʩʘʡʪʠ ï medrxiv.org 

ʪʘ biorxiv.org, ʷʢʽ ʤʽʩʪʷʪʴ ʙʽʣʴʰ ʥʽʞ 400000 ʥʘʫʢʦʚʠʭ, ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ  ʪʘ 

ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʱʦʜʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʘ ʣʽʢʫʚʘʥʥʷ ʨʽʟʥʠʭ ʭʚʦʨʦʙ, 

ʚʢʣʶʯʘʶʯʠ COVID-19.  

ʅʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʦʧʠʩʘʥʦ ʚʠʱʝ, ʩʪʚʦʨʝʥʦ «ʂʣʘʩʪʝʨ ʟʥʘʥʴ 

ʧʨʦ ʢʦʨʦʥʘʚʽʨʫʩʥʫ ʽʥʬʝʢʮʽʶè, ʷʢʠʡ ʻ ʤʝʨʝʞʝʚʠʤ, ʪʨʘʥʩʜʠʩʮʠʧʣʽʥʘʨʥʠʤ 
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ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʨʝʩʫʨʩʦʤ, ʱʦ ʚʩʝʦʩʷʞʥʦ ʚʽʜʦʙʨʘʞʘʻ ʽʩʥʫʶʯʽ ʥʘ ʩʴʦʛʦʜʥʽ ʜʘʥʽ ʱʦʜʦ 

COVID-19.  

ʉʝʨʚʽʩ ʜʦʩʪʫʧʥʠʡ ʟʘ ʧʦʩʠʣʘʥʥʷʤ: https://covid19tdm.ulif.org.ua/ ̔  ʤʘʻ ʟʘʛʘʣʴʥʠʡ 

ʚʠʛʣʷʜ, ʷʢ ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 4.44. 

 

ʈʠʩʫʥʦʢ 4.44  ɿʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʂʣʘʩʪʝʨʫ ʟʥʘʥʴ ʧʨʦ ʢʦʨʦʥʘʚʽʨʫʩʥʫ ʽʥʬʝʢʮʽʶ 

ʂʣʘʩʪʝʨ ʤʽʩʪʠʪʴ ʦʥʪʦʣʦʛʽʾ ʧʦʰʫʢʦʚʠʭ ʟʘʧʠʪʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘ ʧʠʪʘʥʥʷ, 

ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʝʢʩʧʝʨʪʘʤʠ ɹʽʣʦʛʦ ʜʦʤʫ ʉʐɸ ʽ ʅʘʮʽʦʥʘʣʴʥʦʾ ʤʝʜʠʯʥʦʾ ʘʢʘʜʝʤʽʾ 

ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ ʽʤʝʥʽ ʇ.ʃ. ʐʫʧʠʢʘ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʋʢʨʘʾʥʠ 

(ʨʠʩ. 4.45, ʨʠʩ. 4.46). 

ʂʦʞʥʠʡ ʝʣʝʤʝʥʪ ʢʣʘʩʪʝʨʫ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʦʰʫʢʦʚʦʶ ʧʨʠʟʤʦʶ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ 

ʽʥʪʝʛʨʦʚʘʥʠʡ ʜʦʩʪʫʧ ʜʦ ʘʛʨʝʛʦʚʘʥʠʭ ʧʨʦʩʪʦʨʦʚʦ ʨʦʟʧʦʜʽʣʝʥʠʭ ʮʠʬʨʦʚʠʭ ʘʢʪʠʚʽʚ 

ʧʨʦ COVID-19 ʥʘ ʦʩʥʦʚʽ ʚʙʫʜʦʚʘʥʠʭ ʤʦʚʥʦʽʥʚʘʨʽʘʥʪʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʩʝʤʘʥʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʘʚʪʦʤʘʪʠʯʥʦʾ ʽ ʜʠʥʘʤʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʤʝʨʝʞʝʚʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ. ɼʣʷ ʧʝʨʝʭʦʜʫ ʜʦ ʙʫʜʴ-ʷʢʦʾ ʧʦʰʫʢʦʚʦʾ ʧʨʠʟʤʠ ʥʝʦʙʭʽʜʥʦ 

ʥʘʚʝʩʪʠ ʥʘ ʥʝʾ ʤʠʰʢʦʶ ʪʘ ʥʘʪʠʩʥʫʪʠ ʣʽʚʦʶ ʢʥʦʧʢʦʶ. 

https://covid19tdm.ulif.org.ua/
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ʈʠʩʫʥʦʢ 4.45  ʆʥʪʦʣʦʛʽʷ ʧʦʰʫʢʦʚʠʭ ʟʘʧʠʪʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘ ʧʠʪʘʥʥʷ, 

ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʝʢʩʧʝʨʪʘʤʠ ɹʽʣʦʛʦ ʜʦʤʫ ʉʐɸ 

 

ʈʠʩʫʥʦʢ 4.46  ʆʥʪʦʣʦʛʽʷ ʧʦʰʫʢʦʚʠʭ ʟʘʧʠʪʽʚ ʅʘʮʽʦʥʘʣʴʥʦʾ ʤʝʜʠʯʥʦʾ ʘʢʘʜʝʤʽʾ 

ʧʽʩʣʷʜʠʧʣʦʤʥʦʾ ʦʩʚʽʪʠ ʽʤʝʥʽ ʇ.ʃ. ʐʫʧʠʢʘ 

ɼʘʥʽ ʦʥʪʦʣʦʛʽʾ ʤʘʶʪʴ ʩʢʣʘʜʥʫ ʩʪʨʫʢʪʫʨʫ ʚʢʣʘʜʝʥʠʭ ʧʨʠʟʤ. ʅʘ ʨʠʩ. 4.47 

ʟʦʙʨʘʞʝʥʦ ʧʽʜʜʝʨʝʚʦ ʦʥʪʦʣʦʛʽʾ ʧʦʰʫʢʦʚʠʭ ʟʘʧʠʪʽʚ ʅʘʮʽʦʥʘʣʴʥʦʾ ʤʝʜʠʯʥʦʾ ʘʢʘʜʝʤʽʾ, 

ʷʢʝ ʚʽʜʧʦʚʽʜʘʻ ʚʝʨʰʠʥʽ çʄʝʜʠʯʥʽ ʧʠʪʘʥʥʷè . 
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ʈʠʩʫʥʦʢ 4.47  ɺʢʣʘʜʝʥʘ ʧʨʠʟʤʘ 

ʂʦʞʥʘ ʛʨʘʥʴ ʜʘʥʠʭ ʧʦʰʫʢʦʚʠʭ ʧʨʠʟʤ ʚʽʜʦʙʨʘʞʘʻ ʨʝʟʫʣʴʪʘʪʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʚʠʙʦʨʫ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʽʥʬʦʨʤʘʮʽʶ, ʚʽʜʧʦʚʽʜʥʫ ʥʘʟʚʽ ʜʘʥʦʾ ʛʨʘʥʽ (ʪʦʙʪʦ 

ʟʘʜʘʥʦʾ ʪʝʤʘʪʠʢʠ). ʇʨʠ ʚʠʙʦʨʽ ʢʦʥʢʨʝʪʥʦʛʦ ʜʦʢʫʤʝʥʪʫ ʥʘ ʛʨʘʥʽ, ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʡʦʛʦ 

ʦʧʠʩ (ʨʠʩ. 4.48) ʟ ʤʦʞʣʠʚʽʩʪʶ ʧʝʨʝʭʦʜʫ, ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦ ʪʝʢʩʪʫ 

ʜʦʢʫʤʝʥʪʫ (ʨʠʩ. 4.49). ʇʝʨʝʭʽʜ ʜʦ ʪʝʢʩʪʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʥʘʪʠʩʢʘʥʥʷ ʢʥʦʧʢʠ 

çʇʦʩʠʣʘʥʥʷ ʥʘ ʨʝʟʫʣʴʪʘʪ ʧʦʰʫʢʫè. 

 

ʈʠʩʫʥʦʢ 4.48  ʆʧʠʩ ʦʜʥʦʛʦ ʟ ʜʦʢʫʤʝʥʪʽʚ 
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ʈʠʩʫʥʦʢ 4.49  ʊʝʢʩʪ ʟʥʘʡʜʝʥʦʛʦ ʜʦʢʫʤʝʥʪʫ 

ɽʢʩʧʝʨʪ ʤʦʞʝ ʩʬʦʨʤʫʚʘʪʠ ʚʣʘʩʥʫ ʦʥʪʦʣʦʛʽʶ ʧʦʰʫʢʦʚʦʛʦ ʟʘʧʠʪʫ. ɼʣʷ ʮʴʦʛʦ 

ʘʚʪʦʨʠʟʦʚʘʥʠʡ ʢʦʨʠʩʪʫʚʘʯ ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʪʘʙʣʠʮʽ. ɿ ʾʭ ʜʦʧʦʤʦʛʦʶ 

ʬʦʨʤʫʶʪʴʩʷ ʦʙ'ʻʢʪʠ ʪʘʢʩʦʥʦʤʽʾ ʽ ʟʚ'ʷʟʢʠ ʤʽʞ  ʥʠʤʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʩʪʚʦʨʶʻʪʴʩʷ 

ʚʣʘʩʥʘ ʪʝʨʤʽʥʦʣʦʛʽʯʥʘ ʪʘʢʩʦʥʦʤʽʷ (ʨʠʩ. 4.50) ʽ ʨʝʘʣʽʟʫʻʪʴʩʷ ʢʣʘʩʠʬʽʢʘʮʽʷ 

ʜʦʢʫʤʝʥʪʽʚ. 

 

ʈʠʩʫʥʦʢ 4.50  ʌʨʘʛʤʝʥʪ ʝʢʩʧʝʨʪʥʦʾ ʦʥʪʦʣʦʛʽʾ ʧʦʰʫʢʦʚʠʭ ʟʘʧʠʪʽʚ 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʢʦʞʥʦʛʦ ʦʙ'ʻʢʪʫ ʝʢʩʧʝʨʪʥʦʾ ʦʥʪʦʣʦʛʽʾ ʧʦʰʫʢʦʚʠʭ ʟʘʧʠʪʽʚ 

ʬʦʨʤʫʻʪʴʩʷ ʥʘʙʽʨ ʚʘʣʽʜʥʠʭ ʜʦʢʫʤʝʥʪʽʚ (ʨʠʩ. 4.51). ʊʘʢʠʤ ʯʠʥʦʤ ʨʝʘʣʽʟʫʻʪʴʩʷ ʚʠʙʽʨ 

ʜʦʢʫʤʝʥʪʽʚ. 




































































