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ɺʚʝʜʝʥʠʝ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʉʦʚʨʝʤʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʘʢʪʠʚʥʳʤ ʚʥʝʜʨʝʥʠʝʤ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʝʨʝʭʦʜʫ ʦʪ ʪʨʘʜʠʮʠʦʥʥʳʭ ʬʦʨʤ ʦʙʫʯʝʥʠʷ ʢ ʵʣʝʢʪʨʦʥʥʳʤ. 

ʆʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʪʝʥʜʝʥʮʠʡ ʷʚʣʷʝʪʩʷ ʧʝʨʩʦʥʘʣʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʢʦʪʦʨʘʷ ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ ʧʦʩʪʨʦʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʨʘʝʢʪʦʨʠʡ (ʜʘʣʝʝ ï ʀʆʊ). ʅʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʦʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʘʜʘʧʪʠʚʥʳʭ ʦʙʫʯʘʶʱʠʭ ʩʠʩʪʝʤ, ʟʘʜʘʯʘ ʦʙʝʩʧʝʯʝʥʠʷ 

ʜʦʩʪʠʞʝʥʠʷ ʦʙʫʯʘʶʱʠʤʠʩʷ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ 

(ʜʘʣʝʝ ï ɿʋʅ) ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʨʦʢʠ ʦʩʪʘʸʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʝʰʝʥʥʦʡ. 

ɺ ʫʩʣʦʚʠʷʭ ʨʦʩʪʘ ʩʣʦʞʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʸʤʘ 

ʠʥʬʦʨʤʘʮʠʠ ʪʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʨʷʜʦʤ 

ʦʛʨʘʥʠʯʝʥʠʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʪʩʫʪʩʪʚʠʝ ʫʯʝʪʘ ʚʣʠʷʥʠ ̫

ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʀʆʊ ʙʝʟ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʚ ʨʝʘʣʴʥʦʤ 

ʚʨʝʤʝʥʠ ʠ ʚʳʩʦʢʫʶ ʪʨʫʜʦʸʤʢʦʩʪʴ ʨʫʯʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ ʦʙʫʯʝʥʠʷ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʵʣʝʢʪʨʦʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ (ʜʘʣʝʝ ï ʕʆʉ) ʥʝ 

ʩʧʦʩʦʙʥʳ ʦʧʝʨʘʪʠʚʥʦ ʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ ʠʟʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʦʙʫʯʘʶʱʠʭʩʷ, ʯʪʦ ʩʥʠʞʘʝʪ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ. 

ɺʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʨʘʟʚʠʪʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʩʦʙʦʛʦ ʚʠʜʘ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ (ʜʘʣʝʝ ï ʅɻʆ) ï ʙʦʣʴʰʠʭ ʷʟʳʢʦʚʳʭ 

ʤʦʜʝʣʝʡ (ʜʘʣʝʝ ï ɹʗʄ) ʠ ʤʥʦʛʦʘʛʝʥʪʥʳʭ ʩʠʩʪʝʤ. ʕʪʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦʟʚʦʣʷʶʪ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʝʨʩʦʥʘʣʴʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʜʠʥʘʤʠʯʝʩʢʠ 

ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʀʆʊ. ʆʜʥʘʢʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʯʘʩʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ 

ʦʪʩʫʪʩʪʚʠʝʤ ʢʦʤʧʣʝʢʩʥʳʭ ʤʦʜʝʣʝʡ, ʫʯʠʪʳʚʘʶʱʠʭ ʢʘʢ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ, ʪʘʢ ʠ 

ʛʨʫʧʧʦʚʳʝ ʘʩʧʝʢʪʳ ʦʙʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʚʣʠʷʥʠʝ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʨʝʟʫʣʴʪʘʪ. ʆʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʠʦʙʨʝʪʘʝʪ ʟʘʜʘʯʘ ʦʙʫʯʝʥʠʷ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. ɺ ʨʘʤʢʘʭ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʚʪʦʨʦʤ ʙʳʣ 
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ʧʨʦʚʝʜʝʥ ʦʧʨʦʩ 174 ʩʪʫʜʝʥʪʦʚ ʠ 31 ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠʟ ʪʨʝʭ ʚʳʩʰʠʭ ʫʯʝʙʥʳʭ 

ʟʘʚʝʜʝʥʠʡ ʠ ʦʜʥʦʛʦ ʩʨʝʜʥʝʩʧʝʮʠʘʣʴʥʦʛʦ ʫʯʝʙʥʦʛʦ ʟʘʚʝʜʝʥʠʷ, ʢʦʪʦʨʳʡ ʧʦʢʘʟʘʣ 

ʚʳʩʦʢʠʡ ʠʥʪʝʨʝʩ ʢ ʠʟʫʯʝʥʠʶ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ (58% ʩʪʫʜʝʥʪʦʚ 

ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ) ʠ ʟʘʧʨʦʩ ʥʘ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʶ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ 

(68% ʩʪʫʜʝʥʪʦʚ ʠ 81% ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ). ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ ʧʨʠʚʝʜʝʥʳ 

ʚ ʧʨʠʣʦʞʝʥʠʠ ɾ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʕʆʉ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʩʪʠʞʝʥʠʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ 

ʨʝʟʫʣʴʪʘʪʘ ʚ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʝ ʩʨʦʢʠ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʦʪʩʫʪʩʪʚʠʝʤ ʫʯʸʪʘ 

ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ.  

ʈʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʠ ʤʝʪʦʜʠʢʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʜʦʩʪʠʞʝʥʠʝ 

ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ɿʋʅ ʟʘ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ 

ʥʘʫʯʥʦʡ ʟʘʜʘʯʝʡ, ʨʝʰʝʥʠʝ ʢʦʪʦʨʦʡ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʇʨʝʜʣʘʛʘʝʤʳʡ ʚ ʨʘʙʦʪʝ ʧʦʜʭʦʜ ʦʩʥʦʚʘʥ ʥʘ 

ʠʥʪʝʛʨʘʮʠʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʤʥʦʛʦʘʛʝʥʪʥʦʛʦ ʧʦʜʭʦʜʘ ʠ 

ʤʘʨʢʦʚʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ 

ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʴ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʚʣʠʷʥʠʝ ʜʝʩʪʨʫʢʪʠʚʥʳʭ 

ʬʘʢʪʦʨʦʚ. ʇʨʠʤʝʥʝʥʠʝ ʘʣʛʦʨʠʪʤʘ ʛʝʥʝʨʘʮʠʠ ʩ ʜʦʧʦʣʥʝʥʥʦʡ ʚʳʙʦʨʢʦʡ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʘʟʳ ʟʥʘʥʠʡ ʥʝʡʨʦʩʝʪʝʚʳʭ ʘʛʝʥʪʦʚ, ʧʦʟʚʦʣʷʪ ʩʦʟʜʘʪ ɹ

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫ ʁʦʙʨʘʟʦʚʘʪʝʣʴʥʫ ʁʩʠʩʪʝʤʫ, ʩʧʦʩʦʙʥʫ  ʁʘʜʘʧʪʠʨʦʚʘʪʴʩʷ ʢ 

ʠʟʤʝʥʷʶʱʠʤʩʷ ʫʩʣʦʚʠʷʤ ʠ ʧʦʪʨʝʙʥʦʩʪʷʤ ʦʙʫʯʘʶʱʠʭʩʷ. ɺʩʸ ʚʳʰʝʩʢʘʟʘʥʥʦʝ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʡ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ 

ʧʨʦʚʦʜʠʤʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʦʛʦ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʥʝ 

ʪʦʣʴʢʦ ʚ ʩʬʝʨʝ ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, ʥʦ ʠ ʚ ʜʨʫʛʠʭ ʦʙʣʘʩʪʷʭ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺʦʧʨʦʩʘʤ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʪʨʘʝʢʪʦʨʠʡ ʚ ʫʩʣʦʚʠʷʭ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʧʦʩʚʷʱʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʘʜʘʧʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ, 
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ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʠʩʩʣʝʜʦʚʘʣʠ ʪʘʢʠʝ ʫʯʸʥʳʝ, ʢʘʢ ɸ.ɸ. ɺʣʘʩʝʥʢʦ, 

ʄ.ɸ. ʂʦʩʦʥʦʛʦʚʘ, ʀ.ɸ. ʂʨʝʯʝʪʦʚ, ɽ.ʖ. ɹʣʘʛʦʚ, ʀ.ɸ. ʃʝʱʝʚʘ, ʉ.ɸ. ʑʝʨʙʘʥ, 

ʆ.ʍ.ɿ. ɸʣʴ-ɼʫʣʘʠʤʠ, ʈ.ɽ. ʄʝʜʚʝʜʝʚ, ʌ.ʍ. ʅʛʫʝʥ, F. Osborne, 

ɸ.ɸ. ʉʝʥʴʢʦʚʩʢʘʷ, ɸ.ɺ. ʄʘʢʘʨʦʚ, ʆ.ɺ. ʇʝʨʯʝʥʦʢ. 

ɺʦʧʨʦʩʳ ʧʨʠʤʝʥʝʥʠʷ ʙʦʣʴʰʠʭ ʷʟʳʢʦʚʳʭ ʤʦʜʝʣʝʡ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʠ ʘʜʘʧʪʠʚʥʦʤ ʦʙʫʯʝʥʠʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʠʟʫʯʘʣʠ S. Xu, X. Zhang, L. Qin, B. Radmehr, A. Singla, 

T. Kªser, C. Chen, A. Leitch, J. Lu, J. Chen, C. Lee, J.Xiong, A. Salmon, 

K. Hammer, P. Denny, V. Kumar, N. Giacaman, C. Kerslake, J. Prather, 

H.  Keuning, N. Kiesler, D. Schiffner, A. Savelka, A. Luxton-Reilly. 

ʀʥʪʝʛʨʘʮʠʷ ʘʜʘʧʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʙʦʣʴʰʠʭ ʷʟʳʢʦʚʳʭ ʤʦʜʝʣʝʡ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʨʘʙʦʪʘʭ C. Qian, P. Denny, T. Wang.  

ʇʦʜʭʦʜʳ ʢ ʨʝʘʣʠʟʘʮʠʠ ʤʥʦʛʦʘʛʝʥʪʥʳʭ ʩʠʩʪʝʤ ʨʘʩʩʤʘʪʨʠʚʘʣʠ 

ɺ.ɹ. ʊʘʨʘʩʦʚ, ɸ.ɺ. ʂʫʟʥʝʮʦʚ, ʖ.ʌ. ʊʝʣʴʥʦʚ, ɺ.ɸ. ʂʘʟʘʢʦʚ, 

ʊ.ʄ. ʐʘʤʩʫʪʜʠʥʦʚʘ, C.A. Iglesias, M. Garijo, J.C. Gonzalez.  

ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʸʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʘʜʘʧʪʠʚʥʦʛʦ 

ʦʙʫʯʝʥʠʷ, ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʀʆʊ, ʦʩʪʘʶʪʩʷ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʤʠ ʚʦʧʨʦʩʳ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʜʦʩʪʠʞʝʥʠʝ ɿʋʅ ʚ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʝ ʩʨʦʢʠ ʚ ʫʩʣʦʚʠʷʭ 

ʚʦʟʜʝʡʩʪʚʠʷ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ. ʅʝ ʨʘʟʨʘʙʦʪʘʥʳ ʢʦʤʧʣʝʢʩʥʳʝ ʤʦʜʝʣʠ ʠ 

ʤʝʪʦʜʠʢʠ, ʠʥʪʝʛʨʠʨʫʶʱʠʝ ʤʥʦʛʦʘʛʝʥʪʥʳʡ ʧʦʜʭʦʜ, ʤʘʨʢʦʚʩʢʠʝ ʧʨʦʮʝʩʩʳ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʥʝʡʨʦʩʝʪʝʚʳʝ ʤʝʪʦʜʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ 

ʧʨʦʮʝʩʩʦʤ ʩ ʫʯʸʪʦʤ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠ ʨʝʩʫʨʩʦʚ. ʊʨʝʙʫʶʪ ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʦʜʳ ʤʠʥʠʤʠʟʘʮʠʠ ʚʣʠʷʥʠʷ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ ʥʘ ʦʩʥʦʚʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʦʜʭʦʜʦʚ. 

ʎʝʣʴ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʘ ʫʧʨʘʚʣʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 
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ʪʨʘʝʢʪʦʨʠʝʡ ʚ ʚʠʜʝ ʢʦʤʧʣʝʢʩʘ ʧʨʦʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʜʦʩʪʠʞʝʥʠʝ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʟʘ 

ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʚʨʝʤʷ ʧʨʠ ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʵʣʝʢʪʨʦʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʧʦʪʨʝʙʦʚʘʣʦʩʴ ʨʝʰʝʥʠʝ 

ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

1) ʇʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʳʭ ʤʦʜʝʣʝʡ, ʤʝʪʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʚ ʵʣʝʢʪʨʦʥʥʦʤ 

ʦʙʫʯʝʥʠʠ. ɺʳʷʚʠʪʴ ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʜʦʩʪʠʞʝʥʠʝ 

ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ɿʋʅ ʚ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʝ ʩʨʦʢʠ, ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʦʜʭʦʜʳ ʢ ʠʭ ʫʯʝʪʫ.  

2) ʈʘʟʨʘʙʦʪʘʪʴ ʤʦʜʝʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ, ʦʙʝʩʧʝʯʠʚʘʶʱʫʶ ʜʦʩʪʠʞʝʥʠʝ 

ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ɿʋʅ ʟʘ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ, ʚʢʣʶʯʘʶʱʫʶ:  

ī ʯʘʩʪʥʫʶ ʤʦʜʝʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ ʥʘ ʦʩʥʦʚʝ ʤʘʨʢʦʚʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʩʚʷʟʳʚʘʶʱʫʶ ʬʫʥʢʮʠʶ ʧʝʨʝʭʦʜʘ ʤʝʞʜʫ ʵʪʘʧʘʤʠ 

ʦʙʫʯʝʥʠʷ ʩ ʪʝʢʫʱʠʤ ʫʨʦʚʥʝʤ ɿʋʅ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚʨʝʤʝʥʠ; 

ī ʯʘʩʪʥʫʶ ʤʦʜʝʣʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʫʯʠʪʳʚʘʶʱʫʶ ʚʣʠʷʥʠʝ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ (ʦʰʠʙʦʢ 

ʦʙʫʯʘʶʱʝʛʦʩʷ ʠ ʦʰʠʙʦʢ ʦʮʝʥʢʠ) ʥʘ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ; 

ī ʯʘʩʪʥʫʶ ʤʦʜʝʣʴ ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʪʝʢʩʪʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ 

ʦʩʥʦʚʝ ʙʘʟʳ ʟʥʘʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʣʛʦʨʠʪʤʘ ʛʝʥʝʨʘʮʠʠ ʩ ʜʦʧʦʣʥʝʥʥʦʡ 

ʚʳʙʦʨʢʦʡ, ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʤʠʥʠʤʠʟʘʮʠʶ ʦʰʠʙʦʢ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʘʛʝʥʪʦʚ.  

3) ʈʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʫ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ, ʬʦʨʤʘʣʠʟʫʶʱʫʶ ʧʨʦʮʝʜʫʨʫ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʀʆʊ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʫʯʘʩʪʥʠʢʦʚ ʠ ʦʮʝʥʢʠ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ. 
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4) ʈʘʟʨʘʙʦʪʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʟʜʘʥʠʶ ʢʦʤʧʣʝʢʩʘ 

ʧʨʦʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʩ ʫʯʝʪʦʤ ʩʦʙʣʶʜʝʥʠʷ ʟʘʜʘʥʥʦʛʦ 

ʫʨʦʚʥʷ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʠ ʩʨʦʢʦʚ ʦʙʫʯʝʥʠʷ.  

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʮʝʩʩ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʦ ʜʠʥʘʤʠʯʝʩʢʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ 

ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʦʙʫʯʘʶʱʠʤʩʷ ʚ 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʩʨʦʢʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʬʦʢʫʩʠʨʫʝʪʩʷ ʥʘ ʫʩʪʘʥʦʚʣʝʥʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ 

ʬʫʥʢʮʠʷʤʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚʨʝʤʝʥʠ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʪʝʢʫʱʠʤ ʫʨʦʚʥʝʤ ɿʋʅ ʠ ʚʣʠʷʥʠʝʤ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʚ 

ʫʩʣʦʚʠʷʭ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʤʝʪʦʜʳ ʠ ʘʣʛʦʨʠʪʤʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʪʨʘʝʢʪʦʨʠʡ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ 

(ʜʘʣʝʝ ï ʀʕʆʉ). ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʝ ʤʦʜʝʣʠ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʷʭ (ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʣʠʥʝʡʥʳʝ 

ʤʦʜʝʣʠ, ʤʘʨʢʦʚʩʢʠʝ ʧʨʦʮʝʩʩʳ), ʪʘʢ ʠ ʤʦʜʝʣʠ, ʦʧʝʨʠʨʫʶʱʠʝ ʩ ʥʝʯʝʪʢʠʤʠ, 

ʥʝʧʦʣʥʳʤʠ ʜʘʥʥʳʤʠ ʠ ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʴʶ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ 

(ʤʥʦʛʦʘʛʝʥʪʥʳʝ ʩʠʩʪʝʤʳ, ʥʝʡʨʦʩʝʪʝʚʳʝ ʤʦʜʝʣʠ). 

ʆʙʣʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʩʩʝʨʪʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧ. 8. çʂʦʤʧʣʝʢʩʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʫʯʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘè; ʧ. 9. çʇʦʩʪʘʥʦʚʢʘ ʠ ʧʨʦʚʝʜʝʥʠʝ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʠʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ (ʪʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ)è ʇʘʩʧʦʨʪʘ 

ʥʘʫʯʥʦʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 1.2.2. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʯʠʩʣʝʥʥʳʝ 

ʤʝʪʦʜʳ ʠ ʢʦʤʧʣʝʢʩʳ ʧʨʦʛʨʘʤʤ (ʪʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ). 
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ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʦʛʦ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʥʦʚʳʝ ʥʘʫʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ:  

1) ʈʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʨʠ 

ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ, ʦʪʣʠʯʘʶʱʘʷʩʷ ʦʪ ʠʟʚʝʩʪʥʳʭ ʤʦʜʝʣʝʡ, 

ʧʨʝʜʣʦʞʝʥʥʳʭ ɸ.ɸ. ɺʣʘʩʝʥʢʦ [19], ʀ.ɸ. ʂʨʝʯʝʪʦʚʳʤ [13] , ɽ.ʖ. ɹʣʘʛʦʚʳʤ, 

ʀ.ɸ. ʃʝʱʝʚʦʡ, ʉ.ɸ. ʑʝʨʙʘʥ [53], ɼ.ɸ. ʋʣʴʷʥʦʚʳʤ [25], 

ʆ.ʍ.ɿ.  ɸʣʴ-ɼʫʣʘʠʤʠ [10],  F. Osborne ʠ E. Motta [117], D. Edge [35] ʪʝʤ, ʯʪʦ:  

ī ʜʚʫʭʫʨʦʚʥʝʚʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʪʨʘʝʢʪʦʨʠʠ ʦʪ ʪʝʢʫʱʠʭ ʦʮʝʥʦʢ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʩʧʨʠʷʪʠʷ ʠ ʨʝʘʢʮʠʠ ʦʙʫʯʘʝʤʦʛʦ 

ʩ ʫʯʝʪʦʤ ʜʝʡʩʪʚʫʶʱʠʭ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠʤʠʪʘʮʠʦʥʥʳʤʠ 

ʤʦʜʝʣʷʤʠ ʩ ʬʫʥʢʮʠʷʤʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʘʛʝʥʪʦʚ, ʢʦʥʪʝʢʩʪ ʢʦʪʦʨʳʭ 

ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ ʙʘʟʳ ʟʥʘʥʠʡ, ʩʦʜʝʨʞʘʱʝʡ ʦʥʪʦʣʦʛʠʯʝʩʢʠʡ ʩʝʛʤʝʥʪ ʩ 

ʩʫʱʥʦʩʪʷʤʠ ʠ ʦʪʥʦʰʝʥʠʷʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʟʘʜʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ;  

ī ʧʘʨʘʤʝʪʨʳ ʀʆʊ, ʬʦʨʤʘʣʠʟʫʝʤʦʡ ʤʘʨʢʦʚʩʢʠʤ ʧʨʦʮʝʩʩʦʤ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ, ʫʯʠʪʳʚʘʶʪ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʛʥʦʟʘ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʩʧʨʠʷʪʠʷ ʠ ʨʝʘʢʮʠʠ 

ʦʙʫʯʘʝʤʳʭ ʥʘ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ ʧʦ ʜʘʥʥʳʤ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʥʝʡʨʦʩʝʪʠ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ;  

ī ʫʯʝʪ ʜʘʥʥʳʭ ʦ ʪʝʢʫʱʝʤ ʫʨʦʚʥʝ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʧʨʠ 

ʧʨʦʭʦʞʜʝʥʠʠ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ 

ʩʣʝʜʫʶʱʝʛʦ ʵʪʘʧʘ ʀʆʊ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʧʦʣʥʷʝʤʦʡ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʘʛʝʥʪʘʤʠ ʦʮʝʥʢʠ ʪʝʢʫʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʪʨʘʝʢʪʦʨʠʠ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʜʦʩʪʠʞʝʥʠ ̫ ʦʙʫʯʘʶʱʠʤʩʷ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʟʘʜʘʥʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʫʨʦʚʥʷ ɿʋʅ ʚ 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʩʨʦʢʠ ʠ ʥʘ ʝʝ ʦʩʥʦʚʝ ʦʧʝʨʘʪʠʚʥʦ 
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ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʀʆʊ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʦʡ ʵʪʘʧʥʦʩʪʠ ʦʙʫʯʝʥʠʷ ʠ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʚʨʝʤʝʥʠ. 

2) ʇʨʝʜʣʦʞʝʥʘ ʦʨʠʛʠʥʘʣʴʥʘʷ ʤʝʪʦʜʠʢʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʨʠ ʵʣʝʢʪʨʦʥʥʦʤ ʦʙʫʯʝʥʠʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ 

ʥʘʚʳʢʦʚ  ʟʘ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ 

ʥʝʡʨʦʩʝʪʷʭ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʘʛʝʥʪʦʚ 

 (ʜʘʣʝʝ ï ʅɻʆ-ʘʛʝʥʪʳ) ʠ ʤʘʨʢʦʚʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, 

ʦʪʣʠʯʘʶʱʘʷʩʷ ʦʪ ʘʥʘʣʦʛʠʯʥʳʭ ʤʝʪʦʜʠʢ ʕ.ɺ. ʄʠʱʝʥʢʦ [70], 

ɺ.ɼ. ʃʠʬʝʨʝʥʢʦ [64], T. Wang [131], P. Denny [98; 99], ʄ.ɸ. ʂʦʩʦʥʦʛʦʚʦʡ [12] 

ʪʝʤ, ʯʪʦ: 

ī ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʠ ʛʨʫʧʧʦʚʦʤ ʫʨʦʚʥʷʭ ʦʪ ʚʣʠʷʥʠʷ ʜʝʩʪʨʫʢʪʠʚʥʳʭ 

ʬʘʢʪʦʨʦʚ ʠ ʫʯʝʪʘ ʪʝʢʫʱʝʛʦ ʫʨʦʚʥʷ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʦʧʪʠʤʘʣʴʥʳʡ ʧʦ ʢʨʠʪʝʨʠʶ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ɿʋʅ ʟʘ ʦʩʪʘʚʰʝʝʩʷ 

ʚʨʝʤʷ ʩʣʝʜʫʶʱʠʡ ʵʪʘʧ ʀʋʇ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʙʳʪʴ ʚʢʣʶʯʝʥ ʚ ʀʆʊ; 

ī ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʪʨʘʝʢʪʦʨʠʷ ʦʧʝʨʘʪʠʚʥʦ 

ʬʦʨʤʠʨʫʝʪʩʷ ʠ ʜʠʥʘʤʠʯʝʩʢʠ ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʘʨʢʦʚʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʛʜʝ ʬʫʥʢʮʠʷ ʧʦʣʝʟʥʦʩʪʠ ʚʳʯʠʩʣʷʝʪʩʷ 

ʅɻʆ-ʘʛʝʥʪʘʤʠ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʫʨʦʚʥʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ 

ʥʘ ʛʨʫʧʧʦʚʦʤ ʫʨʦʚʥʝ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ; 

ī ʅɻʆ-ʘʛʝʥʪʳ ʠʩʧʦʣʴʟʫʶʪ ʘʜʘʧʪʠʨʦʚʘʥʥʫʶ ʯʘʩʪʥʫʶ ʤʦʜʝʣʴ 

ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʪʝʢʩʪʘ ʥʘ ʦʩʥʦʚʝ ʜʚʫʭʩʝʛʤʝʥʪʥʦʡ ʙʘʟʳ ʟʥʘʥʠʡ, 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ ʩʝʛʤʝʥʪ ʢʦʪʦʨʦʡ ʬʦʨʤʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʛʝʥʝʨʘʮʠʠ ʩ 

ʜʦʧʦʣʥʝʥʥʦʡ ʚʳʙʦʨʢʦʡ ʥʘ ʦʩʥʦʚʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʠʢʠ ʧʦʣʫʯʠʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ɿʋʅ 

ʟʘ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ ʧʫʪʝʤ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʫʯʘʩʪʥʠʢʦʚ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʚʣʠʷʥʠʝ ʜʝʩʪʨʫʢʪʠʚʥʳʭ 

ʬʘʢʪʦʨʦʚ. 
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3) ʇʨʦʚʝʜʝʥʥʳʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʧʦʜʪʚʝʨʞʜʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʠʢʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʨʠ ʵʣʝʢʪʨʦʥʥʦʤ ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʠʢʠ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʠʪʴ ʟʘʜʘʥʥʦʝ 

ʚʨʝʤʷ ʚ ʧʦʣʴʟʫ ʢʦʥʪʘʢʪʥʦʡ ʨʘʙʦʪʳ ʦʙʫʯʘʶʱʝʛʦʩʷ ʩ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ 

ʘʛʝʥʪʘʤʠ ʠ ʩʥʠʟʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ 

ʠ ʥʘʚʳʢʦʚ ʦʪ ʚʣʠʷʥʠʷ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʨʝʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ 

ʧʨʦʭʦʞʜʝʥʠʠ ʢʫʨʩʘ çʉʪʨʫʢʪʫʨʳ ʠ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭè, ʯʠʪʘʝʤʦʛʦ 

ʩʪʫʜʝʥʪʘʤ ʥʘʧʨʘʚʣʝʥʠʷ çʇʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘè ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʟʚʦʣʠʣʦ ʧʨʦʚʝʩʪʠ 

ʚʝʨʠʬʠʢʘʮʠʶ ʤʝʪʦʜʠʢʠ.  

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʀʕʆʉ, ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʱʘʷ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʀʋʇ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʛʥʫʪʴ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ɿʋʅ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝʤ ʅɻʆ-ʘʛʝʥʪʦʚ ʠ 

ʯʠʩʣʝʥʥʦʛʦ ʤʝʪʦʜʘ ʧʦʩʪʨʦʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʀʆʊ, ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʚ ʢʦʤʧʣʝʢʩʝ 

ʧʨʦʛʨʘʤʤ ʧʦʟʚʦʣʠʣʦ ʩʥʠʟʠʪʴ ʚʣʠʷʥʠʝ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʧʨʦʭʦʞʜʝʥʠʝ ʀʆʊ ʠ ʫʤʝʥʴʰʠʪʴ ʬʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 

10ï28%, ʜʦʩʪʠʛʘʷ ʚ ʦʪʜʝʣʴʥʳʭ ʪʝʤʘʭ 38%. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʨʝʘʣʠʟʘʮʠʠ ʤʝʪʦʜʠʢʠ 

ʩʬʦʨʤʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʟʜʘʥʠʶ ʢʦʤʧʣʝʢʩʘ ʧʨʦʛʨʘʤʤ 

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʠʢʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ: 

ī ʬʦʨʤʠʨʦʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʪʨʘʝʢʪʦʨʠʶ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʤʘʨʢʦʚʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʛʜʝ ʬʫʥʢʮʠʷ 

ʧʦʣʝʟʥʦʩʪʠ ʚʳʯʠʩʣʷʝʪʩʷ ʅɻʆ-ʘʛʝʥʪʘʤʠ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʫʨʦʚʥʝ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʥʘ ʛʨʫʧʧʦʚʦʤ ʫʨʦʚʥʝ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ; 
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ī ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʅɻʆ-ʘʛʝʥʪʦʚ ʜʚʫʭʩʝʛʤʝʥʪʥʫʶ ʙʘʟʫ ʟʥʘʥʠʡ, 

ʬʦʨʤʠʨʫʝʤʫʶ ʩ ʧʦʤʦʱʴʶ ʛʝʥʝʨʘʮʠʠ ʩ ʜʦʧʦʣʥʝʥʥʦʡ ʚʳʙʦʨʢʦʡ ʥʘ ʦʩʥʦʚʝ 

ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʋʢʘʟʘʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ. ʊʝʦʨʝʪʠʯʝʩʢʘʷ 

ʟʥʘʯʠʤʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʚ ʦʪʣʠʯʠʠ ʦʪ ʠʟʚʝʩʪʥʳʭ ʤʦʜʝʣʝʡ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʩʪʘʪʠʯʝʩʢʦʝ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠʣʠ 

ʘʜʘʧʪʘʮʠʶ ʥʘ ʦʩʥʦʚʝ ʥʘʯʘʣʴʥʦʛʦ ʧʨʦʬʠʣʷ ʦʙʫʯʘʶʱʝʛʦʩʷ, ʨʘʟʨʘʙʦʪʘʥʥʘʷ 

ʤʦʜʝʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʝʜʦʩʪʘʚʣʷʝʪ 

ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʪʨʘʝʢʪʦʨʠʝʡ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʷ 

ʤʝʪʦʜʦʚ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʤʥʦʛʦʘʛʝʥʪʥʦʛʦ ʧʦʜʭʦʜʘ ʠ 

ʤʘʨʢʦʚʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʠ 

ʫʯʝʩʪʴ ʚʣʠʷʥʠʝ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʠ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. 

ʈʘʟʨʘʙʦʪʘʥʘ ʦʨʠʛʠʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʚʢʣʶʯʘʶʱʘʷ ʯʘʩʪʥʳʝ ʤʦʜʝʣʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ 

ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʪʝʢʩʪʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ 

ʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʝ ʙʘʟʳ ʟʥʘʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʣʛʦʨʠʪʤʘ ʛʝʥʝʨʘʮʠʠ ʩ 

ʜʦʧʦʣʥʝʥʥʦʡ ʚʳʙʦʨʢʦʡ. 

ʇʨʝʜʣʦʞʝʥʘ ʦʨʠʛʠʥʘʣʴʥʘʷ ʤʝʪʦʜʠʢʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʨʠ ʵʣʝʢʪʨʦʥʥʦʤ ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʤʦʜʝʣʠ ʠ ʤʝʪʦʜʠʢʘ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʙʘʟʦʡ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ 

ʠ ʨʝʰʝʥʠʷ ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʘʜʘʧʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʪʘʢʠʭ ʢʘʢ 

ʦʧʪʠʤʠʟʘʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʚ ʀʕʆʉ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ 

ʘʢʘʜʝʤʠʯʝʩʢʦʡ ʫʩʧʝʚʘʝʤʦʩʪʠ. 



14 

 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʛʦʪʦʚʥʦʩʪʠ ʤʝʪʦʜʠʢʠ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ ʢ ʚʥʝʜʨʝʥʠʶ ʚ ʩʦʚʨʝʤʝʥʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʚ ʛʣʘʚʝ 4 ʨʝʢʦʤʝʥʜʘʮʠʡ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʫʯʝʥʠʷ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʟʘ ʩʯʝʪ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ɿʋʅ ʚ 

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʝ ʩʨʦʢʠ. ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʧʨʦʭʦʞʜʝʥʠʷ ʀʆʊ 

ʚ ʧʦʣʴʟʫ ʢʦʥʪʘʢʪʥʦʡ ʨʘʙʦʪʳ ʦʙʫʯʘʶʱʠʭʩʷ ʩ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʘʛʝʥʪʘʤʠ ʩ 

ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʜʦʩʪʠʞʝʥʠʝʤ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ɿʋʅ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʫʶ ʦʩʥʦʚʫ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʨʘʙʦʪʳ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ 

ʫʯʝʥʳʭ ʚ ʦʙʣʘʩʪʠ ʪʝʦʨʠʠ ʘʜʘʧʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ 

ʦʙʨʘʟʦʚʘʥʠʠ, ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʛʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʩʣʦʞʥʳʭ ʩʦʮʠʘʣʴʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʧʠʨʘʝʪʩʷ ʥʘ 

ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ, ʦʙʲʝʜʠʥʷʶʱʠʡ ʤʝʪʦʜʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, 

ʤʥʦʛʦʘʛʝʥʪʥʳʝ ʩʠʩʪʝʤʳ ʠ ʤʘʨʢʦʚʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. ɼʣʷ 

ʬʦʨʤʘʣʠʟʘʮʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠʤʝʥʷʣʠʩʴ ʘʧʧʘʨʘʪ ʪʝʦʨʠʠ ʤʥʦʞʝʩʪʚ ʠ 

ʪʝʦʨʠʷ ʛʨʘʬʦʚ, ʧʦʟʚʦʣʠʚʰʠʝ ʧʨʝʜʩʪʘʚʠʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʫʯʝʙʥʳʡ ʧʣʘʥ ʢʘʢ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʛʨʘʬ ʩʦʩʪʦʷʥʠʡ. ʆʙʨʘʙʦʪʢʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ ʠ 

ʛʝʥʝʨʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʦʥʪʝʥʪʘ ʦʩʫʱʝʩʪʚʣʷʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʝʪʦʜʦʚ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʠ ʘʣʛʦʨʠʪʤʘ ʛʝʥʝʨʘʮʠʠ ʩ ʜʦʧʦʣʥʝʥʥʦʡ ʚʳʙʦʨʢʦʡ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʤʦʜʝʣʝʡ ʠ ʘʣʛʦʨʠʪʤʦʚ ʚʳʧʦʣʥʝʥʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʫʶ ʙʘʟʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʘʚʠʣʠ: ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ 

ʤʘʪʝʨʠʘʣʳ ʢʫʨʩʦʚ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, ʜʘʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ; ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʬʘʢʪʦʨʦʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʙʫʯʝʥʠʷ; ʜʘʥʥʳʝ ʵʣʝʢʪʨʦʥʥʳʭ ʩʠʩʪʝʤ ʦʙʫʯʝʥʠʷ ʦ 

ʚʨʝʤʝʥʠ ʧʨʦʭʦʞʜʝʥʠʷ ʵʪʘʧʦʚ ʠ ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʘʭ ʦʙʫʯʘʶʱʠʭʩʷ; 

ʦʪʢʨʳʪʳʝ ʙʘʟʳ ʟʥʘʥʠʡ (ʥʘʧʨʠʤʝʨ, DBPedia) ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʦʥʪʦʣʦʛʠʠ 

ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ; ʥʘʫʯʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ 
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ʟʘʨʫʙʝʞʥʳʭ ʞʫʨʥʘʣʘʭ, ʤʘʪʝʨʠʘʣʳ ʢʦʥʬʝʨʝʥʮʠʡ ʧʦ ʠʩʢʫʩʩʪʚʝʥʥʦʤʫ 

ʠʥʪʝʣʣʝʢʪʫ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ʠ ʘʜʘʧʪʠʚʥʳʤ ʦʙʫʯʘʶʱʠʤ ʩʠʩʪʝʤʘʤ. 

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʘʚʣʝʥʥʳʤʠ 

ʟʘʜʘʯʘʤʠ, ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ, ʚʢʣʶʯʘʶʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʝʝ: 

1) ʤʦʜʝʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʣʷ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ, 

ʦʪʣʠʯʘʶʱʘʷʩʷ ʦʪ ʠʟʚʝʩʪʥʳʭ ʤʦʜʝʣʝʡ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʝʤ ʜʚʫʭʫʨʦʚʥʝʚʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ʀʆʊ ʦʪ ʪʝʢʫʱʠʭ ʦʮʝʥʦʢ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʩʧʨʠʷʪʠʷ ʠ ʜʝʡʩʪʚʫʶʱʠʭ 

ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʥʝʡʨʦʩʝʪʝʡ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʀʆʊ (ʉ. 56-102); 

2) ʤʝʪʦʜʠʢʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʨʠ ʵʣʝʢʪʨʦʥʥʦʤ ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ 

ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ɿʋʅ ʟʘ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʡʨʦʩʝʪʝʡ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʦʪʣʠʯʘʶʱʘʷʩʷ ʦʪ ʠʟʚʝʩʪʥʳʭ 

ʤʝʪʦʜʠʢ ʪʝʤ, ʯʪʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʠ ʛʨʫʧʧʦʚʦʤ ʫʨʦʚʥʷʭ ʦʪ ʜʝʡʩʪʚʠʷ ʜʝʩʪʨʫʢʪʠʚʥʳʭ 

ʬʘʢʪʦʨʦʚ ʩ ʫʯʝʪʦʤ ʪʝʢʫʱʝʛʦ ʫʨʦʚʥʷ ɿʋʅ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʘʛʝʥʪʳ 

ʜʠʥʘʤʠʯʝʩʢʠ ʢʦʨʨʝʢʪʠʨʫʶʪ ʀʆʊ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʚʫʭʩʝʛʤʝʥʪʥʦʡ ʙʘʟʳ ʟʥʘʥʠʡ, 

ʢʦʪʦʨʘʷ ʬʦʨʤʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʛʝʥʝʨʘʮʠʠ ʩ ʜʦʧʦʣʥʝʥʥʦʡ ʚʳʙʦʨʢʦʡ ʥʘ 

ʦʩʥʦʚʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ (ʉ. 103-137); 

3) ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʢʦʤʧʣʝʢʩʘ ʧʨʦʛʨʘʤʤ ʜʣʷ 

ʚʥʝʜʨʝʥʠʷ ʧʨʝʜʣʦʞʝʥʥʦʡ ʤʝʪʦʜʠʢʠ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ, ʚʢʣʶʯʘʷ ʘʨʭʠʪʝʢʪʫʨʥʳʝ ʨʝʰʝʥʠʷ ʠ ʤʝʪʦʜʳ 

ʠʥʪʝʛʨʘʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʚ ʨʝʘʣʴʥʦʤ 

ʚʨʝʤʝʥʠ (ʉ. 160-176). 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ, ʘʧʨʦʙʘʮʠʷ ʠ ʚʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʦʞʝʥʠʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠʭ 

ʘʧʨʦʙʘʮʠʝʡ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ, ʧʨʠʤʝʥʝʥʠʝʤ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʧʨʦʙʣʝʤ, 
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ʠʟʫʯʝʥʠʝʤ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʘʚʪʦʨʦʚ ʧʦ 

ʪʝʤʘʪʠʢʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʧʨʦʙʠʨʦʚʘʥʳ ʥʘ 

ʩʣʝʜʫʶʱʠʭ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ: ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ çʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʚ 

ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠè (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʇʝʪʝʨʙʫʨʛʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʫʪʝʡ ʩʦʦʙʱʝʥʠʷ ʀʤʧʝʨʘʪʦʨʘ ɸʣʝʢʩʘʥʜʨʘ I, 

13-14 ʘʧʨʝʣʷ 2023 ʛ.); ʥʘ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

çʉʦʚʨʝʤʝʥʥʘʷ ʤʘʪʝʤʘʪʠʢʘ ʠ ʢʦʥʮʝʧʮʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷè (ʄʦʩʢʚʘ, ʌʠʥʘʥʩʦʚʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 21 ʠʶʥʷ 2023 ʛ.); ʥʘ 

XVI   ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʋʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʝʤ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʩʠʩʪʝʤè (MLSDô2023) (ʄʦʩʢʚʘ, ʀʇʋ ʈɸʅ, 

26-28 ʩʝʥʪʷʙʨ ̫2023 ʛ.); ʥʘ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çʀʥʥʦʚʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʝ ʚ 

ʫʩʣʦʚʠʷʭ ʮʠʬʨʦʚʠʟʘʮʠʠ ʠ ʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷè 

(ʛ. ʋʣʘʥ-ʋʜ,ɻ ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʡ 

ʠ ʫʧʨʘʚʣʝʥʠʷ, 14-16 ʬʝʚʨʘʣʷ 2024 ʛ.); ʥʘ ʅʘʮʠʦʥʘʣʴʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ çʆʙʨʘʟʦʚʘʥʠʝ ʠ ʥʘʫʢʘè (ʛ. ʋʣʘʥ-ʋʜʵ, ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʧʨʘʚʣʝʥʠʷ, 8ï12 ʘʧʨʝʣʷ 2024 ʛ.); 

ʥʘ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʊʨʘʥʩʬʦʨʤʘʮʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʠʥʥʦʚʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ: ʩʦʜʝʨʞʘʥʠʝ, 

ʪʝʭʥʦʣʦʛʠʠ, ʢʘʯʝʩʪʚʦè (ʛ. ʋʣʘʥ-ʋʜʵ, ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʧʨʘʚʣʝʥʠʷ, 19ï21 ʬʝʚʨʘʣʷ 2025 ʛ.); ʥʘ 

ʅʘʮʠʦʥʘʣʴʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʆʙʨʘʟʦʚʘʥʠʝ ʠ ʥʘʫʢʘè 

(ʛ. ʋʣʘʥ-ʋʜʵ, ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʭʥʦʣʦʛʠʡ 

ʠ ʫʧʨʘʚʣʝʥʠʷ, 7-11 ʘʧʨʝʣʷ 2025 ʛ.); ʥʘ XVIII  ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

çʋʧʨʘʚʣʝʥʠʝ ʨʘʟʚʠʪʠʝʤ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʩʠʩʪʝʤè (MLSDô2025) (ʄʦʩʢʚʘ, 

ʀʇʋ ʈɸʅ, 24-26 ʩʝʥʪʷʙʨʷ 2025 ʛ.). 

ʇʨʦʛʨʘʤʤʘ ʜʣʷ ʕɺʄ çʇʨʦʛʨʘʤʤʥʳʡ ʤʦʜʫʣʴ çʄʥʦʛʦʘʛʝʥʪʥʘʷ ʩʠʩʪʝʤʘ 

ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʥʘ ʦʩʥʦʚʝ ʙʦʣʴʰʠʭ ʷʟʳʢʦʚʳʭ ʤʦʜʝʣʝʡè, 
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ʧʦʜʛʦʪʦʚʣʝʥʥʘʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʥʝʩʝʥʘ ʚ ʈʝʝʩʪʨ ʧʨʦʛʨʘʤʤ  

ʜʣʷ ʕɺʄ ʈʦʩʧʘʪʝʥʪʘ (ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʨʝʛʠʩʪʨʘʮʠʠ ʈʦʩʧʘʪʝʥʪʘ  

ˉ RU 2025610558 ʦʪ 13.01.2025; ʘʚʪʦʨ: ʊʠʤʦʬʝʝʚ ɸ.ʅ.; ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʴ:  

ʆʆʆ çʉʠʙɼʠʜʞʠʪʘʣè). 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʜʠʩʩʝʨʪʘʮʠʠ ʤʦʜʝʣʴ ʠ ʤʝʪʦʜʠʢʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʧʨʠ ʦʙʫʯʝʥʠʠ ʩʦʪʨʫʜʥʠʢʦʚ ʢʦʤʧʘʥʠʠ ʆʆʆ çʈʦʟʝʥʙʣʘʪʪè ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʇʕɺʄ çʄʥʦʛʦʘʛʝʥʪʥʘʷ ʩʠʩʪʝʤʘ ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʥʘ ʦʩʥʦʚʝ 

ʙʦʣʴʰʠʭ ʷʟʳʢʦʚʳʭ ʤʦʜʝʣʝʡè. ʇʨʠʤʝʥʝʥʠʝ ʫʢʘʟʘʥʥʦʡ ʇʕɺʄ ʧʦʟʚʦʣʠʣʦ 

ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʥʘ 15%. 

ʄʘʪʝʨʠʘʣʳ ʜʠʩʩʝʨʪʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʧʨʘʚʣʝʥʠʷè, ʚ ʯʘʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʨʠ ʵʣʝʢʪʨʦʥʥʦʤ 

ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, ʠʩʭʦʜʷ ʠʟ ʩʦʙʣʶʜʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ 

ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʠ ʩʨʦʢʦʚ ʦʙʫʯʝʥʠʷ. ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʥʝʜʨʝʥʘ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʜʠʩʩʝʨʪʘʮʠʠ ʤʦʜʝʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ, ʦʞʠʜʘʝʤʳʡ ʵʬʬʝʢʪ 

ʦʪ ʚʥʝʜʨʝʥʠʷ ʢʦʪʦʨʦʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʤʝʥʴʰʝʥʠʠ ʪʨʫʜʦʟʘʪʨʘʪ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ 

ʥʘ 10%, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʫʯʝʥʠʷ. ʀʩʧʦʣʴʟʫʶʪʩʷ 

ʦʧʠʩʘʥʥʳʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʯʘʩʪʥʘʷ ʤʦʜʝʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ, ʯʘʩʪʥʘʷ ʤʦʜʝʣʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ 

ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʯʘʩʪʥʘʷ ʤʦʜʝʣʴ ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʪʝʢʩʪʘ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʝ ʙʘʟʳ ʟʥʘʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʣʛʦʨʠʪʤʘ 

ʛʝʥʝʨʘʮʠʠ ʩ ʜʦʧʦʣʥʝʥʥʦʡ ʚʳʙʦʨʢʦʡ.  

ʄʘʪʝʨʠʘʣʳ ʜʠʩʩʝʨʪʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʧʨʘʢʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʆʆʆ çʉʠʙɼʠʜʞʠʪʘʣè. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ ʜʠʩʩʝʨʪʘʮʠʠ 

ʤʝʪʦʜʠʢʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʪʨʘʝʢʪʦʨʠʠ ʧʨʠ ʵʣʝʢʪʨʦʥʥʦʤ ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʧʨʦʚʝʜʝʥʦ 

ʦʙʫʯʝʥʠʝ ʩʦʪʨʫʜʥʠʢʦʚ. ʕʬʬʝʢʪ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʠʢʠ ʚʳʨʘʟʠʣʩʷ ʚ 

ʫʩʢʦʨʝʥʠʠ ʦʙʫʯʝʥʠʷ ʥʘ 12% ʚ ʩʚʷʟʠ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʪʨʫʜʦʟʘʪʨʘʪ ʥʘ 
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ʢʦʥʪʘʢʪʥʫʶ ʨʘʙʦʪʫ ʠ ʩʥʠʞʝʤ ʜʝʡʩʪʚʠʷ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ. ɼʣʷ 

ʩʥʠʞʝʥʠʷ ʜʝʡʩʪʚʠʷ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʢʦʨʧʦʨʘʪʠʚʥʘʷ ʙʘʟʘ ʟʥʘʥʠʡ ʙʳʣʘ 

ʠʩʧʦʣʴʟʦʚʘʥʘ ʢʘʢ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ ʩʝʛʤʝʥʪ ʙʘʟʳ ʟʥʘʥʠʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʘʛʝʥʪʦʚ, ʚʭʦʜʷʱʝʡ ʚ ʙʘʟʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʯʘʩʪʥʦʡ ʤʦʜʝʣʠ ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʪʝʢʩʪʘ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʝ ʙʘʟʳ ʟʥʘʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʣʛʦʨʠʪʤʘ 

ʛʝʥʝʨʘʮʠʠ ʩ ʜʦʧʦʣʥʝʥʥʦʡ ʚʳʙʦʨʢʦʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʂʘʬʝʜʨʦʡ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʦʛʦ 

ʚʦʦʨʫʞʝʥʠʷ ʌɻʂɺʆʋ ɺʆ çʗʨʦʩʣʘʚʩʢʦʝ ʚʳʩʰʝʝ ʚʦʝʥʥʦʝ ʫʯʠʣʠʱʝ 

ʧʨʦʪʠʚʦʚʦʟʜʫʰʥʦʡ ʦʙʦʨʦʥʳ ʠʤʝʥʠ ʄʘʨʰʘʣʘ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ 

ʃ.ɸ. ɻʦʚʦʨʦʚʘè, ʚ ʯʘʩʪʥʦʩʪʠ: ʤʦʜʝʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʨʠ 

ʦʙʫʯʝʥʠʶ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʨʝʜʝ; 

ʤʝʪʦʜʠʢʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʪʨʘʝʢʪʦʨʠʠ ʧʨʠ ʵʣʝʢʪʨʦʥʥʦʤ ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʧʨʦʙʠʨʦʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʚʝʜʝʥʠʷ ʧʨʘʢʪʠʢʠ çʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʨʘʙʦʪʘè ʩ ʢʫʨʩʘʥʪʘʤʠ 

4, 5 ʢʫʨʩʦʚ. 

ɸʧʨʦʙʘʮʠʷ ʠ ʚʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʜʪʚʝʨʞʜʝʥʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ. 

ʇʫʙʣʠʢʘʮʠʠ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʦʪʨʘʞʝʥʳ ʚ 7 ʧʫʙʣʠʢʘʮʠʷʭ ʦʙʱʠʤ ʦʙʲʝʤʦʤ 6,25 ʧ.ʣ. (ʘʚʪʦʨʩʢʠʡ ʦʙʲʝʤ ï 

3,785 ʧ.ʣ.), ʚ ʪʦʤ ʯʠʩʣʝ 5 ʨʘʙʦʪ ʦʙʱʠʤ ʦʙʲʝʤʦʤ 5,11 ʧ.ʣ. (ʘʚʪʦʨʩʢʠʡ ʦʙʲʝʤ ï 

2,995 ʧ.ʣ.) ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʠʟʜʘʥʠʷʭ, ʦʧʨʝʜʝʣʝʥʥʳʭ 

ɺɸʂ ʧʨʠ ʄʠʥʦʙʨʥʘʫʢʠ ʈʦʩʩʠʠ, ʘ ʪʘʢʞʝ 2 ʨʘʙʦʪʳ ʦʙʱʠʤ ʦʙʲʝʤʦʤ 1,14 ʧ.ʣ. 

(ʘʚʪʦʨʩʢʠʡ ʦʙʲʝʤ ï 0,79 ʧ.ʣ.) ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʠʟʜʘʥʠʷʭ, ʠʥʜʝʢʩʠʨʫʝʤʳʭ ʚ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʮʠʪʘʪʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʙʘʟʝ çScopusè. 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ. ɺ ʨʘʙʦʪʘʭ [80; 83-86; 136-137] ʘʚʪʦʨʫ 

ʧʨʠʥʘʜʣʝʞʠʪ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ, ʩʦʟʜʘʥʠʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, 

ʨʘʟʨʘʙʦʪʢʘ ʢʦʤʧʣʝʢʩʘ ʧʨʦʛʨʘʤʤ, ʧʨʦʚʝʜʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 
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ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʜʠʩʩʝʨʪʘʮʠʠ. ʆʙʱʘʷ ʩʪʨʫʢʪʫʨʘ ʦʧʨʝʜʝʣʝʥʘ ʮʝʣʴʶ 

ʠ ʟʘʜʘʯʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠ,̫ ʯʝʪʳʨʝʭ ʛʣʘʚ, 

ʟʘʢʣʶʯʝʥʠ,̫ ʩʧʠʩʢʘ ʩʦʢʨʘʱʝʥʠʡ ʠ ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ, ʩʣʦʚʘʨʷ ʪʝʨʤʠʥʦʚ, 

ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ 137 ʥʘʠʤʝʥʦʚʘʥʠʡ ʠ 8 ʧʨʠʣʦʞʝʥʠʡ. ʊʝʢʩʪ 

ʜʠʩʩʝʨʪʘʮʠʠ ʠʟʣʦʞʝʥ ʥʘ 253 ʩʪʨʘʥʠʮʘʭ, ʩʦʜʝʨʞʠʪ 23 ʪʘʙʣʠʮ,r 39 ʨʠʩʫʥʢʦʚ, 

112 ʬʦʨʤʫʣ. 
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ɻʣʘʚʘ 1 

ʆʙʦʩʥʦʚʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʦʨʛʘʥʠʟʘʮʠʠ 

ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

 

1.1 ɸʥʘʣʠʟ ʧʨʠʤʝʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ 

ʦʙʣʘʩʪʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

 

ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʦʙʫʯʝʥʠʠ. ɺ ʩʚʷʟʠ ʩ ʠʥʪʝʥʩʠʚʥʳʤ 

ʨʘʟʚʠʪʠʝʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʢʦʥʩʝʨʚʘʪʠʚʥʳʝ ʬʦʨʤʳ ʦʙʫʯʝʥʠʷ ʙʳʩʪʨʦ 

ʫʩʪʘʨʝʚʘʶʪ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʪʤʝʯʘʝʪʩʷ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʧʦ ʚʩʝʤʫ ʤʠʨʫ [1]. ʆʩʦʙʝʥʥʦ ʟʘʤʝʪʝʥ ʵʪʦʪ ʧʨʦʮʝʩʩ ʚ ʩʬʝʨʝ 

ʢʦʤʧʴʶʪʝʨʥʳʭ ʥʘʫʢ. ʆʙʫʯʝʥʠʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʙʫʤʘʞʥʳʭ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ, ʜʦʩʢʠ ʠ ʤʝʣʘ ʧʨʦʠʛʨʳʚʘʝʪ ʧʦ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʢʦʤʧʴʶʪʝʨʥʳʤ ʩʠʩʪʝʤʘʤ ʩ ʵʣʝʢʪʨʦʥʥʳʤʠ ʫʯʝʙʥʠʢʘʤʠ, 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʧʨʦʚʝʨʢʦʡ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ ʠ ʩʦʚʤʝʩʪʥʳʤ ʜʦʩʪʫʧʦʤ ʢ ʝʛʦ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʶ.  

ʕʣʝʢʪʨʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʧʦʣʫʯʘʝʪ ʚʩʝ ʙʦʣʝʝ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ ʚ ʩʠʣʫ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʫʜʦʙʩʪʚʘ ʜʣʷ ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʪʝʨʤʠʥ çʵʣʝʢʪʨʦʥʥʦʝ ʦʙʫʯʝʥʠʝè ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ  

ʦʨʛʘʥʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ 

ʙʘʟʘʭ ʜʘʥʥʳʭ ʠ ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʝʝ ʦʙʨʘʙʦʪʢʫ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʘ ʪʘʢʞʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʝʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʝʨʝʜʘʯʫ ʧʦ ʣʠʥʠʷʤ ʩʚʷʟʠ ʫʢʘʟʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ [6]. 

ʉʦʛʣʘʩʥʦ  ʧ. 1 ʩʪ. 16 273-ʌɿ çʆʙ ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠè ʵʣʝʢʪʨʦʥʥʦʝ ʦʙʫʯʝʥʠʝ ʵʪʦ ï çʦʨʛʘʥʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 
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ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ ʠ ʠʩʧʦʣʴʟʫʝʤʦʡ 

ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʝʝ ʦʙʨʘʙʦʪʢʫ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡè. ʇʦʜ ʵʣʝʢʪʨʦʥʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʦʡ ʧʦʥʠʤʘʝʪʩʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘ ̫ ʩʠʩʪʝʤʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʘ ̫ʧʨʦʮʝʩʩ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʇʨʠʤʝʥʝʥʠʝ ʕʆʉ ʩʥʠʞʘʝʪ ʪʨʫʜʦʟʘʪʨʘʪʳ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʫʧʨʦʱʘʝʪ 

ʜʦʩʪʫʧ ʦʙʫʯʘʶʱʠʭʩʷ ʢ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʘʤ, ʧʦʚʳʰʘʝʪ 

ʘʜʘʧʪʠʚʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʠ ʠʥʜʠʚʠʜʫʘʣʠʟʠʨʫʝʪ ʝʛʦ. ʆʜʥʘʢʦ ʚ ʫʩʣʦʚʠʷʭ 

ʫʚʝʣʠʯʝʥʠʷ ʩʣʦʞʥʦʩʪʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʟʥʘʥʠʷ ʥʘ ʚʩʝ ʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʦʪʨʘʩʣʝʡ, ʠʟʫʯʝʥʠʝ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʦʡ ʘʜʘʧʪʘʮʠʠ ʫʯʝʙʥʳʭ ʧʨʦʛʨʘʤʤ 

ʠ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʝʜʘʛʦʛʘ, ʥʝʦʙʭʦʜʠʤ ʧʦʠʩʢ ʥʦʚʳʭ ʩʧʦʩʦʙʦʚ 

ʦʙʫʯʝʥʠʷ ʚ ʨʘʤʢʘʭ ʕʆʉ.  

ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʩʧʦʩʦʙʦʚ ʷʚʣʷʝʪʩʷ ʘʜʘʧʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʚ 

ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʧʨʦʮʝʩʩ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʛʦ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʷ ʩʠʩʪʝʤ ʢʦ ʚʩʝʤʫ ʨʘʟʥʦʦʙʨʘʟʠʶ ʫʩʣʦʚʠʡ ʠʭ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʢʘʢ ʚʥʝʰʥʠʭ, ʪʘʢ ʠ ʚʥʫʪʨʝʥʥʠʭ (ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʠʩʪʝʤʝ), 

ʘ ʪʘʢʞʝ ʘʢʪʠʚʥʦʝ ʦʩʚʦʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʘʜʘʧʪʘʮʠʠ ï 

ʘʜʘʧʪʠʚʥʦʩʪʴ ï ʢʘʢ ʚʩʝʦʙʱʝʝ ʠ ʥʝʦʙʭʦʜʠʤʦʝ ʩʚʦʡʩʪʚʦ ʘʜʘʧʪʠʚʥʳʭ ʩʠʩʪʝʤ [78]. 

ʊʦʛʜʘ ʘʜʘʧʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʨʘʟʥʦʚʠʜʥʦʩʪʴ 

ʦʙʫʯʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʜʣʷ ʦʙʫʯʘʶʱʝʛʦʩʷ ʬʦʨʤʠʨʫʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ 

ʫʯʝʙʥʳʡ ʧʣʘʥ, ʩʦʛʣʘʩʥʦ 273-ʌɿ çʆʙ ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʦʩʚʦʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘ ʦʩʥʦʚʝ 

ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʝʝ ʩʦʜʝʨʞʘʥʠʷ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʧʦʪʨʝʙʥʦʩʪʝʡ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷ [6]. ʂʘʞʜʘʷ ʫʯʝʙʥʘʷ ʟʘʜʘʯʘ ʀʋʇ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʤ, ʯʪʦ ʠʤʝʝʪ ʟʘʜʘʥʥʳʝ ʩʨʦʢʠ ʠ ʫʨʦʚʝʥʴ ɿʋʅ, ʦʪ ʢʦʪʦʨʳʭ 

ʟʘʚʠʩʠʪ ʦʚʣʘʜʝʥʠʝ ʢʦʤʧʝʪʝʥʮʠʷʤʠ ʚ ʩʨʦʢʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʫʯʝʙʥʦʡ 

ʧʨʦʛʨʘʤʤʦʡ ʚʩʝʛʦ ʢʫʨʩʘ.   

ʇʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʀʋʇ ʩ ʫʯʝʪʦʤ ʥʝʧʨʝʨʳʚʥʦʛʦ ʘʥʘʣʠʟʘ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʫʯʝʙʥʦ-ʟʥʘʯʠʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʫʯʘʶʱʝʛʦʩʷ [8] ʬʦʨʤʠʨʫʝʪʩʷ 
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ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʪʨʘʝʢʪʦʨʠʷ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʦʜ ʀʆʊ 

ʧʦʥʠʤʘʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʫʯʝʙʥʳʭ ʟʘʜʘʯ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʘʷ 

ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʀʋʇ ʠʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʫʯʘʶʱʝʛʦʩʷ ʠ ʮʝʣʝʡ ʦʙʫʯʝʥʠʷ [8]. ʉʦʦʪʥʦʩʷ ʧʦʥʷʪʠʷ ʀʋʇ ʠ 

ʀʆʊ, ʤʦʞʥʦ ʧʨʦʮʠʪʠʨʦʚʘʪʴ ɸ. ɺ. ʍʫʪʦʨʩʢʦʛʦ: çʀʆʊ ï ɻ ʪʦ ʥʝ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ 

ʧʨʦʛʨʘʤʤʘ. ʊʨʘʝʢʪʦʨʠʷ ï ʩʣʝʜ ʦʪ ʜʚʠʞʝʥʠʷ. ʇʨʦʛʨʘʤʤʘ ï ʝʝ ʧʣʘʥè [29; 62]. 

ʂʘʞʜʘʷ ʧʨʦʡʜʝʥʥʘʷ ʫʯʝʙʥʘʷ ʟʘʜʘʯʘ ʀʆʊ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʤ, ʯʪʦ ʠʤʝʝʪ 

ʬʘʢʪʠʯʝʩʢʠʝ ʩʨʦʢʠ ʠ ʫʨʦʚʝʥʴ ɿʋʅ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʧʦʣʫʯʝʥʥʳʝ 

ʢʦʤʧʝʪʝʥʮʠʠ.   

ʀʟ ʦʧʨʝʜʝʣʝʥʠʷ ʀʆʊ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʝʝ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʠ ʦʙʨʘʙʦʪʢʘ ʪʨʝʙʫʶʪ ʩʫʱʝʩʪʚʝʥʥʳʭ ʪʨʫʜʦʟʘʪʨʘʪ, ʘ ʵʬʬʝʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʩ ʥʝʡ 

ʚ ʦʩʥʦʚʥʦʤ ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʕʆʉ, ʦʙʣʘʜʘʶʱʠʭ ʨʷʜʦʤ ʙʘʟʦʚʳʭ 

ʜʣʷ ʘʜʘʧʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ: ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʜʘʯʠ ʨʝʢʦʤʝʥʜʘʮʠʡ, 

ʢʦʪʦʨʳʝ ʜʘʶʪ ʦʙʫʯʘʶʱʠʤʩʷ ʨʘʥʞʠʨʦʚʘʥʥʳʝ ʧʨʝʜʣʦʞʝʥʠʷ; ʧʨʝʜʠʢʪʠʚʥʦʡ 

ʘʥʘʣʠʪʠʢʠ, ʢʦʪʦʨʘ ̫ʧʨʝʜʩʢʘʟʳʚʘʝʪ ʪʘʢʠʝ ʤʝʪʨʠʢʠ, ʢʘʢ ʩʪʝʧʝʥʴ ʠ ʚʝʨʦʷʪʥʦʩʪʴ 

ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʦʙʫʯʝʥʠʷ; ʝʜʠʥʦʡ ʠʩʪʦʨʠʠ ʦʙʫʯʝʥʠʷ [6]. 

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʵʣʝʤʝʥʪʳ ʯʘʩʪʦ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʩʠʩʪʝʤ, 

ʠʩʧʦʣʴʟʫʶʱʠʭ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ. ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʦʜ 

ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ (ʜʘʣʝʝ ï ʀʀ) ʧʦʥʠʤʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʴ 

ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠʦʙʨʝʪʘʪʴ, ʦʙʨʘʙʘʪʳʚʘʪʴ ʠ ʧʨʠʤʝʥʷʪʴ ʟʥʘʥʠʷ ʠ 

ʥʘʚʳʢʠ, ʘ ʧʦʜ ʩʠʩʪʝʤʦʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ï ʪʝʭʥʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, 

ʠʩʧʦʣʴʟʫʶʱʘʷ ʦʜʥʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʤʦʜʝʣʝʡ ʀʀ, ʢʦʪʦʨʘʷ ʧʦʨʦʞʜʘʝʪ ʪʘʢʠʝ 

ʢʦʥʝʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʢʘʢ ʢʦʥʪʝʥʪ, ʧʨʦʛʥʦʟʳ, ʨʝʢʦʤʝʥʜʘʮʠʠ ʠʣʠ ʨʝʰʝʥʠʷ ʜʣʷ 

ʟʘʜʘʥʥʦʛʦ ʥʘʙʦʨʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʯʝʣʦʚʝʢʦʤ ʮʝʣʝʡ [9].  

ɺ ʢʦʥʪʝʢʩʪʝ ʘʜʘʧʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʕʆʉ ʪʘʢʠʝ ʤʝʪʦʜʳ ʀʀ ʢʘʢ 

ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ ʠ ʠʥʞʝʥʝʨʠʷ ʟʥʘʥʠʡ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʦʡ ʜʣʷ 

çʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʤʘʨʰʨʫʪʦʚè, 

çʘʜʘʧʪʠʚʥʳʭ ʩʠʩʪʝʤ ʦʙʫʯʝʥʠʷ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʥʘʩʪʨʘʠʚʘʶʱʠʭʩʷ ʥʘ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʤʘʨʰʨʫʪʳ ʦʙʫʯʘʶʱʝʛʦʩʷ ʠ ʫʯʠʪʳʚʘʪʴ 

ʜʨʫʛʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷè, çʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʤʦʜʝʣʠ 
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ʵʣʝʢʪʨʦʥʥʳʭ ʢʦʥʩʫʣʴʪʘʥʪʦʚ ʚ ʧʦʤʦʱʴ ʦʙʫʯʘʶʱʠʤʩʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʟʘʜʘʥʠʡè [7]. ɽʩʣʠ ʕʆʉ ʦʙʣʘʜʘʝʪ ʧʨʠʟʥʘʢʘʤʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʪʦ 

ʙʫʜʝʤ ʥʘʟʳʚʘʪʴ ʝʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʦʡ. 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʧʨʠʤʝʥʝʥʠʷ ʀʀ ʤʦʛʫʪ ʙʳʪʴ ʚʳʜʝʣʝʥʳ ʵʪʘʧʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʕʆʉ [77]. 

ɸʥʘʣʠʟ ʩʬʝʨʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʝʝ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʩʪʨʫʢʪʫʨʥʦ-ʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ, ʧʨʠʚʝʜʝʥʥʦʡ ʥʘ 

ʨʠʩʫʥʢʝ 1, ʛʜʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʘʜʘʧʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ ʢʘʢ ʤʝʪʦʜ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʀʆʊ ʧʨʠʤʝʥʷʝʪʩʷ ʚ ʕʆʉ, ʦʙʣʘʜʘʶʱʠʭ çʨʷʜʦʤ ʙʘʟʦʚʳʭ ʵʣʝʤʝʥʪʦʚè [7].  

 
ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ ʧʦ ʤʘʪʝʨʠʘʣʘʤ [4; 5; 6; 7; 8; 9]. 

ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʥʦ-ʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ  

 

ʉʦʚʨʝʤʝʥʥʳʝ ʀʕʆʉ ʧʨʠʤʝʥʷʶʪ ʪʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʩ ʀʆʊ ʚ ʢʘʯʝʩʪʚʝ ʩʧʦʩʦʙʘ ʘʜʘʧʪʠʚʥʦʛʦ 
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ʦʙʫʯʝʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʧʦʟʚʦʣʷʝʪ 

ʩʥʠʟʠʪʴ ʪʨʫʜʦʟʘʪʨʘʪʳ ʥʘ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ. ʉʥʠʞʝʥʠʝ ʪʨʫʜʦʟʘʪʨʘʪ ʠ 

ʧʦʚʳʰʝʥʠʝ ʘʜʘʧʪʠʚʥʦʩʪʠ ʜʦʩʪʠʛʘʝʪʩʷ ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʦʚʝʜʝʥʠʝʤ ʯʘʩʪʠ 

ʢʦʥʪʘʢʪʥʦʡ ʨʘʙʦʪʳ ʩ ʧʦʤʦʱʴʶ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ʉʪʨʫʢʪʫʨʥʘʷ 

ʩʭʝʤʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʙʦʣʴʰʠʥʩʪʚʫ ʩʦʚʨʝʤʝʥʥʳʭ ʀʕʆʉ, ʧʨʠʚʝʜʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 2. 

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ ʧʦ ʤʘʪʝʨʠʘʣʘʤ [4; 5; 6; 7; 8; 9]. 

ʈʠʩʫʥʦʢ 2 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʀʕʆʉ 

 

ʕʬʬʝʢʪʠʚʥʘʷ ʨʘʙʦʪʘ ʩ ʀʆʊ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʥʝ ʪʦʣʴʢʦ 

ʠʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʝʡ ʀʕʆʉ, ʥʦ ʠ ʫʯʝʪʦʤ ʨʷʜʘ ʬʘʢʪʦʨʦʚ, ʧʦʩʢʦʣʴʢʫ ʀʆʊ 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʤʦʜʝʣʷʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʦʧʠʩʘʥʥʳʭ ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʘʭ, ʠ ʩʦʩʪʦʠʪ ʠʟ ʫʯʝʙʥʳʭ ʤʦʜʫʣʝʡ ʩ ʟʘʜʘʥʥʦʡ 

ʪʨʫʜʦʸʤʢʦʩʪʴʶ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʩʨʝʜʩʪʚ ʧʨʦʚʝʨʢʠ ʫʨʦʚʥʷ 

ɿʋʅ. 

ʉʪʨʫʢʪʫʨʥʦ-ʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʥʘ ʨʠʩʫʥʢʝ 3 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʘʜʘʧʪʠʚʥʦʝ 

ʦʙʫʯʝʥʠʝ ʚ ʀʕʆʉ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʥʘʧʨʘʚʣʝʥʦ ʥʘ 

ʜʦʩʪʠʞʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ɿʋʅ ʧʨʠ ʵʣʝʢʪʨʦʥʥʦʤ ʦʙʫʯʝʥʠʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʨʦʢʠ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʪʨʝʙʦʚʘʥʠʡ.  

ʋʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʧʦʜʚʝʨʞʝʥ ʚʣʠʷʥʠʶ ʨʘʟʣʠʯʥʳʭ ʜʝʩʪʨʫʢʪʠʚʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʥʘʧʨʠʤʝʨ ʪʘʢʠʭ ʢʘʢ ʦʪʩʫʪʩʪʚʠʝ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʦʰʠʙʢʠ ʚ ʦʮʝʥʢʘʭ, 

ʟʘʧʫʪʘʥʥʦʝ ʠʟʣʦʞʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʠ ʪʘʢ ʜʘʣʝʝ. ʊʝʢʫʱʠʡ ʤʝʪʦʜʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ 



25 

 

ʯʘʩʪʠʯʥʦ ʫʯʠʪʳʚʘʝʪ, ʥʦ ʥʝ ʜʝʪʘʣʠʟʠʨʫʝʪ ʚʣʠʷʥʠʝ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʧʨʠʥʷʪʠʝ 

ʨʝʰʝʥʠʡ ʦ ʧʦʩʪʨʦʝʥʠʠ ʩʮʝʥʘʨʠʷ ʧʨʦʭʦʞʜʝʥʠʷ ʀʆʊ ʬʘʢʪʦʨʦʚ, ʯʪʦ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩʫʥʢʝ 3. 

 

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ ʧʦ ʤʘʪʝʨʠʘʣʘʤ [4; 5; 6; 7; 8; 9]. 

ʈʠʩʫʥʦʢ 3 ï ʉʪʨʫʢʪʫʨʥʦ-ʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʚʣʠʷʶʱʠʭ ʥʘ ʀʆʊ 

 

ɼʣʷ ʦʩʚʦʝʥʠʷ ʢʦʤʧʝʪʝʥʮʠʡ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʦʡ 

ʢʫʨʩʘ, ʪʨʝʙʫʝʪʩʷ ʧʦʩʪʦʷʥʥʳʡ ʢʦʥʪʨʦʣʴ ʪʝʢʫʱʝʛʦ ʫʨʦʚʥʷ ʦʩʚʦʝʥʠʷ, 

ʩʦʙʣʶʜʝʥʠʷ ʚʨʝʤʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʩʥʠʞʝʥʠʝ ʚʣʠʷʥʠʷ ʜʝʩʪʨʫʢʪʠʚʥʳʭ 

ʬʘʢʪʦʨʦʚ. ɺ ʫʩʣʦʚʠʷʭ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ʀʆʊ ʫ ʧʨʝʧʦʜʘʚʘʪʝʣʷ 

ʦʪʩʫʪʩʪʚʫʝʪ ʥʘ ʵʪʦ ʚʨʝʤʷ, ʧʦʵʪʦʤʫ ʪʘʢʠʝ ʟʘʜʘʯʠ ʤʦʛʫʪ ʙʳʪʴ ʜʝʣʝʛʠʨʦʚʘʥʳ 

ʩʠʩʪʝʤʘʤ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ.  

ɸʥʘʣʠʟ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʘʩʧʝʢʪʘʭ ʧʨʠʤʝʥʝʥʠʷ ʘʜʘʧʪʠʚʥʳʭ 

ʧʦʜʭʦʜʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ 

ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1) ʀʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʧʨʠʤʝʥʷʝʪʩʷ ʙʝʟ ʫʯʝʪʘ ʟʘʚʠʩʠʤʦʩʪʠ 

ʧʨʦʭʦʞʜʝʥʠʷ ʀʆʊ ʦʪ ʪʝʢʫʱʝʛʦ ʫʨʦʚʥʷ ɿʋʅ ʠ ʚʨʝʤʝʥʠ. 

2) ʇʨʠʤʝʥʝʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʚ ʀʕʆʉ 

ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʦʧʪʠʤʠʟʘʮʠʝʡ ʧʦʩʪʨʦʝʥʠʷ ʀʆʊ, ʥʦ ʥʝ ʦʧʠʩʳʚʘʝʪ ʚʟʘʠʤʥʦʛʦ 

ʚʣʠʷʥʠʷ ʀʀ ʠ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʠʤʝʥʷʝʤʳʝ ʩʝʡʯʘʩ ʚ ʀʕʆʉ ʪʝʭʥʦʣʦʛʠʠ ʀʀ ʥʝ ʚ 

ʧʦʣʥʦʡ ʤʝʨʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʩʚʦʝʥʠʷ ʢʦʤʧʝʪʝʥʮʠʡ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʫʯʝʙʥʦʡ 

ʧʨʦʛʨʘʤʤʦʡ ʢʫʨʩʘ ʧʨʠ ʵʣʝʢʪʨʦʥʥʦʤ ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʚ 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʨʦʢʠ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ 

ʩʪʘʥʜʘʨʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʪʨʘʝʢʪʦʨʠʡ ʦʩʚʦʝʥʠʷ ʦʙʫʯʘʶʱʠʤʠʩʷ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ ʩ ʫʯʝʪʦʤ 

ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʩʚʦʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʦʙʫʯʘʶʱʠʤʩʷ, 

ʦʙʫʩʣʦʚʣʝʥʥʦʡ ʚʦʟʜʝʡʩʪʚʠʝʤ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ. 

ɼʝʩʪʨʫʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ ʚ ʦʙʨʘʟʦʚʘʥʠʠ ï ʵʪʦ ʩʠʩʪʝʤʥʳʝ ʧʨʦʙʣʝʤʳ, 

ʢʦʪʦʨʳʝ ʩʥʠʞʘʶʪ ʢʘʯʝʩʪʚʦ ʦʙʫʯʝʥʠʷ, ʦʛʨʘʥʠʯʠʚʘʶʪ ʜʦʩʪʫʧʥʦʩʪʴ ʟʥʘʥʠʡ ʠ 

ʧʨʝʧʷʪʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʦʙʫʯʘʶʱʠʭʩʷ ʠʣʠ ʫʩʠʣʠʚʘʶʪ ʥʝʨʘʚʝʥʩʪʚʦ. ʉʨʝʜʠ 

ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʪʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʫʧʦʤʷʥʫʪʴ ʫʩʪʘʨʝʚʰʠʝ ʤʝʪʦʜʳ ʠ 

ʧʨʦʛʨʘʤʤʳ ʦʙʫʯʝʥʠʷ, ʠ ʥʝʭʚʘʪʢʫ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʩʪʠ. 

ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʀʆʊ ʚ ʀʕʆʉ ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʪʘʢʠʝ ʚʥʝʰʥʠʝ ʠ ʚʥʫʪʨʝʥʥʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʫʯʝʙʥʳʡ 

ʧʨʦʮʝʩʩ, ʢʦʪʦʨʳʝ ʧʦʚʳʰʘʶʪ ʚʝʨʦʷʪʥʦʩʪʴ ʥʝʜʦʩʪʠʞʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ 

ɿʋʅ ʚ ʟʘʜʘʥʥʳʝ ʩʨʦʢʠ. 

ʀʟʚʝʩʪʝʥ ʤʝʪʦʜʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʫʯʝʪʘ ʚʣʠʷʥʠʷ ʜʝʩʪʨʫʢʪʠʚʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʨʘʙʦʪʘʭ ɼ.ʉ. ɻʥʝʜʳʭ [11], ʉ.ʉ. ɽʨʤʘʢʦʚʘ [61] ʠ 

ʀ.ʍ. ɹʠʢʤʫʭʘʤʝʪʦʚʘ [89] ʠ ʦʙʦʙʱʸʥʥʳʡ ʚ ʨʘʙʦʪʘʭ ɼʞ. ʍʵʪʪʠ [104; 105]. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʩʥʠʞʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ 

ʪʨʝʙʫʶʪ ʙʦʣʴʰʠʭ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ ʠ ʥʝ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʧʨʠ 

ʜʠʥʘʤʠʯʝʩʢʦʤ ʬʦʨʤʠʨʦʚʘʥʠʠ ʀʆʊ ʙʝʟ ʫʚʝʣʠʯʝʥʠʷ ʚʨʝʤʝʥʠ, ʟʘʪʨʘʯʠʚʘʝʤʦʛʦ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʫ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʦʪʩʫʪʩʪʚʫʝʪ ʚʨʝʤʷ, 

ʢʦʪʦʨʦʝ ʦʥ ʤʦʞʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʦʪʨʘʪʠʪʴ ʥʘ ʧʨʠʚʝʜʝʥʠʝ ʀʆʊ ʢʦʥʢʨʝʪʥʦʛʦ 

ʦʙʫʯʘʶʱʝʛʦʩʷ ʚ ʩʦʩʪʦʷʥʠʝ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʝ ʫʯʝʙʥʳʤ ʧʣʘʥʦʤ. 

ʕʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʚʳʷʚʣʝʥʠʷ ʪʘʢʠʭ ʜʝʩʪʨʫʢʪʠʚʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʚʣʠʷʥʠʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʩʥʠʞʝʥʦ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʙʝʨʫʱʝʛʦ ʥʘ ʩʝʙʷ ʢʦʥʪʘʢʪʥʫʶ ʨʘʙʦʪʫ, ʢʦʪʦʨʫʶ ʚ 

ʩʠʣʫ ʦʪʩʫʪʩʪʚʠʷ ʚʨʝʤʝʥʠ ʥʝ ʤʦʞʝʪ ʚʟʷʪʴ ʧʨʝʧʦʜʘʚʘʪʝʣʴ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʪʘʢʠʭ 
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ʬʘʢʪʦʨʦʚ ʤʦʞʥʦ ʦʙʨʘʪʠʪʴʩʷ ʢ ʨʘʙʦʪʘʤ ɼʞ. ʍʵʪʪʠ, ʚ ʢʦʪʦʨʳʭ ʚʳʜʝʣʝʥʦ ʦʢʦʣʦ 

130 ʬʘʢʪʦʨʦʚ ʧʦ ʚʝʣʠʯʠʥʝ ʵʬʬʝʢʪʘ ʂʦʵʥʘ d ï ʩʪʘʪʠʩʪʠʯʝʩʢʦʤʫ ʧʦʢʘʟʘʪʝʣʶ, 

ʢʦʪʦʨʳʡ ʠʟʤʝʨʷʝʪ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ. ʅʝʢʦʪʦʨʳʝ ʠʟ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʬʘʢʪʦʨʦʚ ʩ ʚʳʩʦʢʠʤ ʵʬʬʝʢʪʦʤ ʂʦʵʥʘ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 1.  

ʅʝʜʦʩʪʘʪʢʠ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ, ʪʘʢʠʝ ʢʘʢ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʪʦʯʥʦʛʦ 

ʠʟʤʝʨʝʥʠʷ ʩʘʤʦʦʮʝʥʢʠ ʟʥʘʥʠʡ ʦʙʫʯʘʶʱʠʭʩʷ, ʦʪʤʝʯʝʥʳ ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʙʦʪʘʭ 

[92; 129]. ʊʘʢʞʝ ʚʳʨʘʞʘʶʪʩʷ ʩʦʤʥʝʥʠʷ ʦ ʧʝʨʝʥʦʩʠʤʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ 

ʥʘ ʨʦʩʩʠʡʩʢʫʶ ʩʠʩʪʝʤʫ ʦʙʨʘʟʦʚʘʥʠʷ [54; 74]. ʆʜʥʘʢʦ ʧʨʠ ʚʩʝʭ ʥʝʜʦʩʪʘʪʢʘʭ ʩʘʤ 

ʧʝʨʝʯʝʥʴ ʬʘʢʪʦʨʦʚ ʚ ʣʠʪʝʨʘʪʫʨʝ ʥʝ ʦʩʧʘʨʠʚʘʝʪʩʷ. 

ʅʝʦʙʭʦʜʠʤʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ ɼʞ. ʍʵʪʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪ 

ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʦʞʠʪʝʣʴʥʦ, ʧʦʵʪʦʤʫ ʚ ʨʘʤʢʘʭ 

ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ, ʜʣʷ ʪʦʛʦ ʯʪʦʙʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʫʢʘʟʘʥʥʳʝ ʬʘʢʪʦʨʳ ʢʘʢ 

ʜʝʩʪʨʫʢʪʠʚʥʳʝ, ʧʨʦʚʝʜʝʤ ʣʦʛʠʯʝʩʢʫʶ ʠʥʚʝʨʩʠʶ: ʚ ʢʦʣʦʥʢʝ çʀʥʚʝʨʩʠʷ 

ʦʧʠʩʘʥʠʷè ʧʨʠʚʝʜʝʥʦ ʦʧʠʩʘʥʠʝ ʬʘʢʪʦʨʘ ʚ ʜʝʩʪʨʫʢʪʠʚʥʦʤ ʚʠʜʝ. ʅʘʧʨʠʤʝʨ, ʜʣʷ 

ʬʘʢʪʦʨʘ ʒ  çʇʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠè ʠʥʚʝʨʩʠʝʡ ʦʧʠʩʘʥʠʷ ʙʫʜʝʪ 

çʇʨʝʧʦʜʘʚʘʪʝʣʴ ʥʝ ʧʦʚʳʰʘʝʪ ʢʚʘʣʠʬʠʢʘʮʠʶè ʪʦ ʝʩʪʴ ʧʦʚʳʰʝʥʠʝ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʩʚʦʝʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʙʫʜʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ, ʘ 

ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʥʝ ʧʦʚʳʰʘʝʪ ʢʚʘʣʠʬʠʢʘʮʠʶ ʜʝʩʪʨʫʢʪʠʚʥʳʤ 

ʬʘʢʪʦʨʦʤ.  

ʇʦʵʪʦʤʫ ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1 ʬʘʢʪʦʨʳ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʦʩʥʦʚʥʳʝ ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʨʦʭʦʞʜʝʥʠʝ ʀʆʊ ʩ 

ʟʘʜʘʥʥʳʤ ʫʨʦʚʥʝʤ ɿʋʅ ʟʘ ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʝ ʚʨʝʤʷ. ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ 

ʦʧʨʝʜʝʣʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʦʭʦʞʜʝʥʠʷ ʀʆʊ ʦʪ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʩʛʨʫʧʧʠʨʦʚʘʪʴ ʠʭ ʠ ʩʚʷʟʘʪʴ ʩ ʧʦʥʷʪʠʷʤʠ ʩʬʝʨʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 
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ʊʘʙʣʠʮʘ 1 ï ʆʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʨʝʟʫʣʴʪʘʪ ʦʙʫʯʝʥʠʷ 

 ̄ ʌʘʢʪʦʨ ɼʦʤʝʥ ʆʙʦʟʥʘʯʝʥʠʝ ɿʥʘʯʝʥʠʝ d ʆʧʠʩʘʥʠʝ ʧʦ ʍʵʪʪʠ ʀʥʚʝʨʩʠʷ ʦʧʠʩʘʥʠʷ 

1 2 3 4 5 6 7 

1  ʉʘʤʦʦʮʝʥʢʘ 

ʟʥʘʥʠʡ 

ʦʙʫʯʘʶʱʠʤʩʷ 

ʆʙʫʯʘʶʱʠʡʩʷ •  1.44 ʋʤʝʥʠʝ ʫʯʝʥʠʢʦʚ ʢʨʠʪʠʯʝʩʢʠ 

ʦʮʝʥʠʚʘʪʴ ʩʚʦʡ ʧʨʦʛʨʝʩʩ ʠ 

ʦʰʠʙʢʠ 

ʋʯʝʥʠʢʠ ʥʝ ʦʮʝʥʠʚʘʶʪ ʩʚʦʡ 

ʧʨʦʛʨʝʩʩ ʠ ʦʰʠʙʢʠ 

2  ʇʨʦʛʨʘʤʤʘ ʇʠʘʞʝ ʆʙʫʯʘʶʱʠʡʩʷ •  1,28 ʇʨʠʤʝʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ ʇʠʘʞʝ ʅʝ ʧʨʠʤʝʥʷʝʪʩʷ ʧʨʦʛʨʘʤʤʘ ʇʠʘʞʝ 

3  ʌʦʨʤʠʨʫʶʱʝʝ 

ʦʮʝʥʠʚʘʥʠʝ 

ʋʯʝʙʥʳʡ 

ʧʨʦʮʝʩʩ 
•  0,90 ʈʝʛʫʣʷʨʥʦʝ ʧʨʦʚʝʜʝʥʠʝ 

ʢʦʥʪʨʦʣʷ ʟʥʘʥʠʡ ʠ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʠʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʈʝʛʫʣʷʨʥʳʡ ʢʦʥʪʨʦʣʴ ʠ 

ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝ 

ʧʨʦʚʦʜʷʪʩʷ 

4  ʄʠʢʨʦʦʙʫʯʝʥʠʝ ʇʨʝʧʦʜʘʚʘʪʝʣʴ •  0,88 ʉʦʚʤʝʩʪʥʦʝ ʚʳʧʦʣʥʝʥʠʝ 

ʟʘʜʘʥʠʡ ʚʤʝʩʪʝ ʩ ʥʝʙʦʣʴʰʦʡ 

ʛʨʫʧʧʦʡ ʫʯʘʱʠʭʩʷ ʠ ʠʭ 

ʧʦʩʣʝʜʫʶʱʠʡ ʨʘʟʙʦʨ 

ʉʦʚʤʝʩʪʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʡ ʩ 

ʥʝʙʦʣʴʰʦʡ ʛʨʫʧʧʦʡ ʫʯʘʱʠʭʩʷ ʠ 

ʠʭ ʧʦʩʣʝʜʫʶʱʠʡ ʨʘʟʙʦʨ ʥʝ 

ʧʨʦʚʦʜʷʪʩʷ  

5  ʋʩʢʦʨʝʥʠʝ ʚ 

ʦʙʫʯʝʥʠʠ 

ʋʯʝʙʥʦʝ 

ʟʘʚʝʜʝʥʠʝ 
•  0,88 ʆʧʝʨʝʞʘʶʱʝʝ ʦʩʚʦʝʥʠʝ 

ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʩʧʦʩʦʙʥʳʤʠ ʫʯʝʥʠʢʘʤʠ 

ʉʧʦʩʦʙʥʳʝ ʫʯʝʥʠʢʠ ʥʝ ʦʩʚʘʠʚʘʶʪ 

ʫʯʝʙʥʫʶ ʧʨʦʛʨʘʤʤʫ ʚ 

ʦʧʝʨʝʞʘʶʱʝʤ ʨʝʞʠʤʝ 

6  ʇʦʚʝʜʝʥʠʝ ʥʘ 

ʟʘʥʷʪʠʷʭ 

ʋʯʝʙʥʦʝ 

ʟʘʚʝʜʝʥʠʝ 
•  0,80 ɼʠʩʮʠʧʣʠʥʘ, ʧʦʚʝʜʝʥʠʝ ʠ 

ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ɼʠʩʮʠʧʣʠʥʘ, ʧʦʚʝʜʝʥʠʝ ʠ 

ʵʤʦʮʠʦʥʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝ 

ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ 

7  ʉʦʚʤʝʩʪʥʦʝ 

ʦʙʫʯʝʥʠʝ 

ʋʯʝʙʥʳʡ 

ʧʨʦʮʝʩʩ 
•  0,77 ʉʦʚʤʝʩʪʥʦʝ ʦʙʫʯʝʥʠʝ ʫʯʝʥʠʢʦʚ 

ʩ ʦʙʳʯʥʳʤʠ ʠ ʦʩʦʙʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ 

ʉʦʚʤʝʩʪʥʦʝ ʦʙʫʯʝʥʠʝ ʫʯʝʥʠʢʦʚ ʩ 

ʦʙʳʯʥʳʤʠ ʠ ʦʩʦʙʳʤʠ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʥʝ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

8  ʗʩʥʦʩʪʴ ʇʨʝʧʦʜʘʚʘʪʝʣʴ •  0,75 ʗʩʥʦʩʪʴ ʠʟʣʦʞʝʥʠʷ ʤʘʪʝʨʠʘʣʘ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ 

ʄʘʪʝʨʠʘʣ ʥʝ ʧʦʥʷʪʝʥ 

ʦʙʫʯʘʶʱʠʤʩʷ 

9  ɺʟʘʠʤʦʦʙʫʯʝʥʠʝ ʋʯʝʙʥʳʡ 

ʧʨʦʮʝʩʩ 
•  0,74 ɺʦʟʤʦʞʥʦʩʪʴ ʦʙʫʯʘʶʱʠʤʩʷ 

ʟʘʜʘʚʘʪʴ ʚʦʧʨʦʩʳ, ʧʦʣʫʯʘʪʴʩʷ 

ʨʘʟʲʷʩʥʝʥʠʷ, ʦʙʦʙʱʘʪʴ ʠ ʚ 

ʮʝʣʦʤ ʚʝʩʪʠ ʜʠʘʣʦʛ ʩ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ 

ʆʙʫʯʘʶʱʠʝʩʷ ʥʝ ʠʤʝʶʪ 

ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʜʘʚʘʪʴ ʚʦʧʨʦʩʳ, 

ʧʦʣʫʯʘʪʴʩʷ ʨʘʟʲʷʩʥʝʥʠʷ, ʦʙʦʙʱʘʪʴ 

ʠ ʚ ʮʝʣʦʤ ʚʝʩʪʠ ʜʠʘʣʦʛ ʩ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 1 

1 2 3 4 5 6 7 

10  ʆʙʨʘʪʥʘʷ ʩʚʷʟʴ ʋʯʝʙʥʳʡ 

ʧʨʦʮʝʩʩ 
•  0,73 ʂʦʥʩʪʨʫʢʪʠʚʥʳʝ ʢʦʤʤʝʥʪʘʨʠʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ 

ʥʘ ʫʣʫʯʰʝʥʠʝ 

ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʥʝ ʜʘʝʪ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʢʦʤʤʝʥʪʘʨʠʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ 

ʫʣʫʯʰʝʥʠʝ 

11  ʆʪʥʦʰʝʥʠʷ 

çʫʯʠʪʝʣʴ-ʫʯʝʥʠʢè 

ʇʨʝʧʦʜʘʚʘʪʝʣʴ •  0,72 ʆʪʥʦʰʝʥʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʢ 

ʦʙʫʯʘʶʱʝʤʫʩʷ 

ʆʪʥʦʰʝʥʠʷ çʫʯʠʪʝʣʴ-ʫʯʝʥʠʢè ʥʝ 

ʩʢʣʘʜʳʚʘʶʪʩʷ 

12  ʀʥʜʠʚʠʜʫʘʣʴʥʦʝ 

ʠʣʠ ʛʨʫʧʧʦʚʦʝ 

ʦʙʫʯʝʥʠʝ 

ʋʯʝʙʥʳʡ 

ʧʨʦʮʝʩʩ 
•  0,71 ɹʘʣʘʥʩ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʠ 

ʛʨʫʧʧʦʚʦʡ ʨʘʙʦʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ 

ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ ʠ ʛʨʫʧʧʦʚʘʷ 

ʨʘʙʦʪʘ ʥʝ ʚʝʜʫʪʩʷ ʠʣʠ ʥʝ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʳ 

13  ʇʨʝʜʳʜʫʱʠʝ 

ʜʦʩʪʠʞʝʥʠʷ 

ʆʙʫʯʘʶʱʠʡʩʷ •  0,67 ʇʨʝʜʳʜʫʱʠʡ ʦʧʳʪ ʠ 

ʜʦʩʪʠʞʝʥʠʷ ʦʙʫʯʘʶʱʝʛʦʩʷ 

ʇʨʝʜʳʜʫʱʠʡ ʦʧʳʪ ʠ ʜʦʩʪʠʞʝʥʠʷ 

ʦʙʫʯʘʶʱʝʛʦʩʷ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ 

14  ʉʘʤʦʚʝʨʙʘʣʠʟʘʮʠʷ  ʋʯʝʙʥʳʡ 

ʧʨʦʮʝʩʩ 
•  0,64 ʉʘʤʦʘʥʘʣʠʟ ʦʙʫʯʘʶʱʝʛʦʩʷ ʉʘʤʦʘʥʘʣʠʟ ʥʝ ʧʨʦʚʦʜʠʪʩʷ 

15  ʇʦʚʳʰʝʥʠʝ 

ʢʚʘʣʠʬʠʢʘʮʠʠ  

ʇʨʝʧʦʜʘʚʘʪʝʣʴ •  0,62 ʇʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ 

ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʥʝ ʧʦʚʳʰʘʝʪ 

ʢʚʘʣʠʬʠʢʘʮʠʶ 

 
ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ ʧʦ ʤʘʪʝʨʠʘʣʘʤ [104; 105]. 
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ɸʥʘʣʠʟ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʨʦʮʝʩʩ ʦʙʫʯʝʥʠʷ, ʩʦʛʣʘʩʥʦ ʨʘʙʦʪʝ 

ɼʞ. ʍʵʪʪʠ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1) ʚ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥ ʦʙʲʝʢʪʠʚʥʳʡ ʩʧʠʩʦʢ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʡ ʧʫʪʝʤ 

ʣʦʛʠʯʝʩʢʦʡ ʠʥʚʝʨʩʠʠ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʩʧʠʩʦʢ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʦʜʥʘʢʦ ʬʘʢʪʦʨʳ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʪʦʣʴʢʦ ʧʦ ʜʦʤʝʥʘʤ ʠ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʥʝ 

ʩʚʷʟʘʥʳ ʩ ʧʦʥʷʪʠʷʤʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʦʙʫʯʝʥʠʷ; 

2) ʟʘʚʠʩʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ ʦʪ ʬʘʢʪʦʨʦʚ ʧʨʠʚʝʜʝʥʘ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʧʦ ʚʝʣʠʯʠʥʝ ʵʬʬʝʢʪʘ ʂʦʵʥʘ, ʯʪʦ ʥʝ 

ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ ʘʥʘʣʠʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ, ʦʧʠʩʳʚʘʶʱʫʶ ʟʘʚʠʩʠʤʦʩʪʴ 

ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ʦʩʚʦʝʥʠʷ ʤʦʜʫʣʝʡ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ ʚ 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʨʦʢʠ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ 

ʩʪʘʥʜʘʨʪʦʤ ʪʨʝʙʦʚʘʥʠʡ. 

ʄʦʜʝʣʠ ʠ ʬʫʥʢʮʠʠ ʜʣʷ ʦʧʠʩʘʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʜʦʩʪʠʞʝʥʠʷ 

ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ʦʩʚʦʝʥʠʷ ʤʦʜʫʣʝʡ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʝ 

ʩʨʦʢʠ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʩʪʘʥʜʘʨʪʦʤ 

ʪʨʝʙʦʚʘʥʠʡ. ɺ ʦʙʨʘʟʦʚʘʥʠʠ ʜʣʷ ʦʮʝʥʢʠ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ɿʋʅ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠ ʬʫʥʢʮʠʠ, ʩʨʝʜʠ ʥʠʭ ʤʦʞʥʦ 

ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ: 

- ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʤʦʜʝʣʠʨʫʝʪ ʧʦʩʪʝʧʝʥʥʦʝ ʦʩʚʦʝʥʠʝ ʥʘʚʳʢʦʚ ʩ 

ʫʩʢʦʨʝʥʠʝʤ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʠ ʟʘʤʝʜʣʝʥʠʝʤ ʧʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʢ 

ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʫʨʦʚʥʶ; 

- ʤʦʜʝʣʴ ʈʘʰʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʪʝʩʪʠʨʦʚʘʥʠʠ ʜʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ɿʋʅ ʥʘ 

ʦʩʥʦʚʝ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʘʚʠʣʴʥʦʛʦ ʦʪʚʝʪʘ; 

- ʢɻʩʧʦʥʝʥʮʠʘʣʴʥʘʷ ʤʦʜʝʣʴ ʨʦʩʪʘ ʦʧʠʩʳʚʘʝʪ ʙʳʩʪʨʦʝ ʦʩʚʦʝʥʠʝ 

ʥʘʚʳʢʦʚ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʟʘʤʝʜʣʝʥʠʝʤ; 

- ʪʝʦʨʠʷ Item Response Theory ʦʮʝʥʠʚʘʝʪ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʘʚʠʣʴʥʦʛʦ 

ʦʪʚʝʪʘ ʥʘ ʟʘʜʘʥʠʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʨʦʚʥʷ ʩʧʦʩʦʙʥʦʩʪʝʡ ʫʯʘʱʝʛʦʩʷ; 

- ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʣʠʥʝʡʥʳʝ ʤʦʜʝʣʠ ʫʯʠʪʳʚʘʶʪ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʦʚ 

ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ (ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ, ʛʨʫʧʧʦʚʳʝ) ʥʘ ʧʨʦʛʨʝʩʩ. 
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ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʤʦʜʝʣʝʡ ʠ ʬʫʥʢʮʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʩʚʝʪʝ ʦʧʠʩʘʥʥʳʭ 

ʧʦʥʷʪʠʡ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʠ ʩ ʚʳʷʚʣʝʥʥʳʤʠ ʜʝʩʪʨʫʢʪʠʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ 

ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʡ ʤʦʜʝʣʴʶ ʜʣʷ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʦʧʠʩʳʚʘʶʱʝʡ 

ʟʘʚʠʩʠʤʦʩʪʴ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ʦʩʚʦʝʥʠʷ ʤʦʜʫʣʝʡ ʫʯʝʙʥʳʭ 

ʜʠʩʮʠʧʣʠʥ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʨʦʢʠ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʣʠʥʝʡʥʘʷ 

ʤʦʜʝʣʴ. ɺ ʤʥʦʛʦʫʨʦʚʥʝʚʳʭ ʤʦʜʝʣʷʭ ʜʘʥʥʳʝ ʦʨʛʘʥʠʟʦʚʘʥʳ ʚ ʚʠʜʝ çʫʨʦʚʥʝʡè, 

ʥʘ ʢʘʞʜʦʤ ʠʟ ʢʦʪʦʨʳʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʦʙʱʠʝ ʜʣʷ ʚʩʝʭ ʫʨʦʚʥʝʡ ʬʠʢʩʠʨʦʚʘʥʥʳʝ 

ʵʬʬʝʢʪʳ ʠ ʩʣʫʯʘʡʥʳʝ ʵʬʬʝʢʪʳ. 

ʇʨʠʤʝʨʦʤ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʣʠʥʝʡʥʦʡ ʤʦʜʝʣʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ 

ʜʚʫʭʫʨʦʚʥʝʚʘʷ ʤʦʜʝʣʴ ʜʣʷ ʦʮʝʥʢʠ ʜʦʩʪʠʞʝʥʠʡ ʫʯʝʥʠʢʦʚ. ʇʝʨʚʳʡ 

(ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ) ʫʨʦʚʝʥʴ ʦʧʠʩʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (1) 

 

 ὣ  ‍ ‍ ὢ Ὡȟ (1) 

 

ʛʜʝ ὣ  ï ʨʝʟʫʣʴʪʘʪ ʫʯʝʥʠʢʘ i ʚ ʛʨʫʧʧʝ j (ʥʘʧʨʠʤʝʨ, ʦʮʝʥʢʘ); 

‍  ï ʩʨʝʜʥʠʡ ʨʝʟʫʣʴʪʘʪ ʛʨʫʧʧʳ j; 

‍  ï ʚʣʠʷʥʠʝ ʥʝʟʘʚʠʩʠʤʦʡ ʧʝʨʝʤʝʥʥʦʡ ὢ  ʥʘ ʨʝʟʫʣʴʪʘʪ ʚ ʛʨʫʧʧʝ j; 

ὢ  ï ʥʝʟʘʚʠʩʠʤʘʷ ʧʝʨʝʤʝʥʥʘʷ ʫʨʦʚʥʷ ʫʯʝʥʠʢʘ (ʥʘʧʨʠʤʝʨ, ʚʨʝʤʷ 

ʧʦʜʛʦʪʦʚʢʠ); 

Ὡ  ï ʦʰʠʙʢʘ ʫʨʦʚʥʷ ʫʯʝʥʠʢʘ. 

 

ɺʪʦʨʦʡ (ʛʨʫʧʧʦʚʦʡ) ʫʨʦʚʝʥʴ ʦʧʠʩʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ (2) ʠ (3) 

  ‍ ‎ ‎ ὡ ό , (2) 

 ‍ ‎ ‎ ὡ ό , (3) 

 

ʛʜʝ  ὡ  ï ʥʝʟʘʚʠʩʠʤʘʷ ʧʝʨʝʤʝʥʥʘʷ ʫʨʦʚʥʷ ʛʨʫʧʧʳ (ʥʘʧʨʠʤʝʨ, ʢʚʘʣʠʬʠʢʘʮʠʷ 

ʫʯʠʪʝʣʷ), 

‎ , ‎ ȟ ‎ ȟ‎  ï ʬʠʢʩʠʨʦʚʘʥʥʳʝ ʵʬʬʝʢʪʳ, 

ό ȟ ό  ï ʩʣʫʯʘʡʥʳʝ ʵʬʬʝʢʪʳ (ʚʘʨʠʘʮʠʷ ʤʝʞʜʫ ʛʨʫʧʧʘʤʠ). 
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ʇʨʠʤʝʥʝʥʠʝ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʣʠʥʝʡʥʦʡ ʤʦʜʝʣʠ ʰʠʨʦʢʦ ʨʘʩʩʤʦʪʨʝʥʦ ʚ 

ʨʘʙʦʪʘʭ ʪʘʢʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʢʘʢ ʉ. ʈʘʫʜʝʥʙʫʰ ʠ ɸ. ɹʨʠʢ [123], ʃ. ʍʦʬʬʤʘʥ 

ʠ ʈ. ʉʪʘʚʩʢʠ [106], ɼʞ. ʉʠʥʛʝʨ ʠ ɼʞ. ʋʠʣʣʝʪʪ [127], ʈ. ʃʝʥʪ [113], 

K.  Koedinger [111], C. Walkington ʠ M. Bernacki [130], R. Kizilcec [110], 

X. Cheng [96]. ɸʥʘʣʠʟ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʚʳʚʦʜʳ: 

- ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʣʠʥʝʡʥʘʷ ʤʦʜʝʣʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʜʥʘʢʦ ʨʘʥʝʝ ʚ ʥʠʭ ʥʝ ʫʯʠʪʳʚʘʣʠʩʴ ʜʝʩʪʨʫʢʪʠʚʥʳʝ 

ʬʘʢʪʦʨʳ; 

- ʚ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʨʘʙʦʪʘʭ ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʥʝ ʧʨʠʤʝʥʷʣʠʩʴ ʜʣʷ 

ʟʘʜʘʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, ʦʧʠʩʳʚʘʶʱʝʡ ʧʨʦʭʦʞʜʝʥʠʝ ʀʆʊ. 

ʆʙʟʦʨ ʩʦʚʨʝʤʝʥʥʳʭ ʤʦʜʝʣʝʡ ʠ ʤʝʪʦʜʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ. 

ʀʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʧʨʝʜʣʦʞʝʥʳ ʨʘʟʣʠʯʥʳʝ ʤʦʜʝʣʠ ʠ ʤʝʪʦʜʳ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ. ʉʨʝʜʠ ʥʠʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʨʷʜ 

ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʢʦʪʦʨʳʝ, ʢʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚ ʧʘʨʘʛʨʘʬʝ 1.1, 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ 

ʦʩʚʦʝʥʠʷ ʤʦʜʫʣʝʡ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʨʦʢʠ ʩ ʩʦʙʣʶʜʝʥʠʝʤ 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʪʨʝʙʦʚʘʥʠʡ. ʅʘʧʨʠʤʝʨ, ʚ 

ʨʘʙʦʪʝ ʉ.ɸ. ɹʘʛʨʝʮʦʚʘ ʠ ʕ.ɺ. ʄʠʱʝʥʢʦ [52] ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʚʫʭʫʨʦʚʥʝʚʘʷ 

ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʛʜʝ ʧʝʨʚʳʡ ʫʨʦʚʝʥʴ 

ʫʧʨʘʚʣʷʝʪ ʢʦʤʧʝʪʝʥʮʠʷʤʠ ʦʪʜʝʣʴʥʳʭ ʧʦʜʩʠʩʪʝʤ (ʣʦʢʘʣʴʥʳʭ ʦʙʣʘʩʪʝʡ), ʘ 

ʚʪʦʨʦʡ ʫʨʦʚʝʥʴ ʫʧʨʘʚʣʷʝʪ ʛʣʦʙʘʣʴʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʨʝʩʫʨʩʦʚ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʦʙʱʝʛʦ ʦʧʪʠʤʫʤʘ ʢʦʤʧʝʪʝʥʮʠʡ. ɺ ʨʘʙʦʪʝ ʉ.ɸ. ɹʘʛʨʝʮʦʚʘ ʠ 

ʊ.ʕ. ʏʝʨʥʦʡ [51] ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʜʝʣʴ ʪʨʘʥʩʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ-ʛʨʫʧʧʦʚʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʚʫʟʝ, ʢʦʪʦʨʘʷ ʦʩʥʦʚʘʥʘ ʥʘ ʧʦʵʪʘʧʥʦʡ 

ʩʤʝʥʝ ʩʪʨʘʪʝʛʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ. ɺ ʨʘʙʦʪʝ 

ʉ.ɸ. ɹʘʛʨʝʮʦʚʘ, ɺ.ʄ. ʃʴʚʦʚʘ, ʖ.ʄ. ʆʨʛʘʥʦʚʘ ʠ ɺ.ɺ. ʇʦʧʦʚʘ [78] ʚʚʝʜʝʥʘ 

ʜʚʫʭʫʨʦʚʥʝʚʘʷ ʠʝʨʘʨʭʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʝʤ ʢʦʤʧʝʪʝʥʮʠʡ, 
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ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʧʣʘʥʠʨʦʚʘʪʴ ʧʦʜʛʦʪʦʚʢʫ ʠ ʜʦʧʦʜʛʦʪʦʚʢʫ ʧʝʨʩʦʥʘʣʘ ʩ 

ʫʯʸʪʦʤ ʚʨʝʤʝʥʥʳʭ ʠ ʩʪʦʠʤʦʩʪʥʳʭ ʟʘʪʨʘʪ. 

ʆʮʝʥʢʘ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʦʩʪʨʦʝʥʠʝ ʀʆʊ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʧʠʩʘʥʳ ʢʘʢ 

ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʧʨʦʬʠʣʷ ʦʙʫʯʘʶʱʝʛʦʩʷ [48; 69], ʪʘʢ ʠ ʤʝʪʦʜʳ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʦʮʝʥʠʚʘʥʠʷ ʪʝʢʫʱʠʭ ʠʣʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ [49; 50; 64].  

ʇʨʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ɿʋʅ ʟʘʜʘʯʘ ʧʦʩʪʨʦʝʥʠʷ ʀʆʊ ʤʦʞʝʪ 

ʨʝʰʘʪʴʩʷ ʢʘʢ ʟʘʜʘʯʘ ʥʘʭʦʞʜʝʥʠʷ ʧʫʪʠ ʥʘ ʛʨʘʬʝ. ʅʘʧʨʠʤʝʨ, ʚ ʨʘʙʦʪʝ [70] 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʤʝʪʦʜʠʢʘ ʚʳʙʦʨʘ ʦʧʪʠʤʘʣʴʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʦʜʛʦʪʦʚʢʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘ ʵʪʘʧʝ ʚʚʦʜʘ ʚ ʩʪʨʦʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʚʝʢʪʦʨʥʦʡ 

ʦʧʪʠʤʠʟʘʮʠʠ. ʇʦʜʛʦʪʦʚʢʘ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʛʨʘʬʘ, ʛʜʝ ʚʝʨʰʠʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʝʤʘʤ ʦʙʫʯʝʥʠʷ, ʘ ʜʫʛʠ 

ʦʧʠʩʳʚʘʶʪ ʚʦʟʤʦʞʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʥʠʤʠ ʩ ʫʯʸʪʦʤ ʚʨʝʤʝʥʥʳʭ, ʬʠʥʘʥʩʦʚʳʭ ʠ 

ʨʝʩʫʨʩʥʳʭ ʟʘʪʨʘʪ. ʆʧʪʠʤʠʟʘʮʠʷ ʪʨʘʝʢʪʦʨʠʠ ʩʚʦʜʠʪʩʷ ʢ ʟʘʜʘʯʝ ʧʦʠʩʢʘ 

ʢʨʘʪʯʘʡʰʝʛʦ ʧʫʪʠ ʩ ʫʯʸʪʦʤ ʤʥʦʞʝʩʪʚʝʥʥʳʭ ʢʨʠʪʝʨʠʝʚ, ʨʝʰʘʝʤʦʡ ʤʝʪʦʜʦʤ 

ʩʢʘʣʷʨʠʟʘʮʠʠ ʠ ʙʫʣʝʚʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʮʠʢʣʦʚ.  

ʆʜʥʘʢʦ, ʦʧʪʠʤʠʟʘʮʠʷ ʪʨʘʝʢʪʦʨʠʠ ʤʦʞʝʪ ʪʨʝʙʦʚʘʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʩʣʦʞʥʳʭ ʩʪʨʘʪʝʛʠʡ, ʜʣʷ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʤʘʨʢʦʚʩʢʠʝ ʧʨʦʮʝʩʩʳ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ [25; 66; 67; 68; 76; 87]. 

ʅʝʦʙʭʦʜʠʤʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚʪʦʨʳʤ ʚʘʞʥʝʡʰʠʤ ʧʘʨʘʤʝʪʨʦʚ, 

ʫʯʠʪʳʚʘʝʤʳʤ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʀʆʊ, ʷʚʣʷʝʪʩʷ ʚʨʝʤʷ, ʨʘʮʠʦʥʘʣʴʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʪʦʨʦʛʦ, ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʝʪ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ 

ɿʋʅ. ʊʘʢ ʚ ʨʘʙʦʪʝ ɸ.ʀ. ɸʣʪʫʭʦʚʘ [46] ʧʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʘʧʨʠʦʨʥʦʛʦ 

ʦʮʝʥʠʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʯʝʙʥʦ-ʪʨʝʥʘʞʸʨʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʥʷʪʠʡ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ 

ʨʘʮʠʦʥʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥʠ ʥʘ ʵʪʘʧʘʭ ʟʘʥʷʪʠʡ, ʚʳʷʚʠʪʴ ʦʰʠʙʢʠ ʠ 

ʚʳʨʘʙʦʪʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʧʦ ʫʣʫʯʰʝʥʠʶ ʤʝʪʦʜʠʢʠ. 

ʉʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ ʧʦʜʛʦʪʦʚʢʝ ʠ ʦʮʝʥʢʝ ʩʧʝʮʠʘʣʠʩʪʦʚ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ 
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ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʧʦʚʳʰʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʨʘʝʢʪʦʨʠʡ. 

ʀʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʢʦʤʧʝʪʝʥʮʠʷʤʠ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʫʯʠʪʳʚʘʪʴ ʣʦʢʘʣʴʥʳʝ ʠ ʛʣʦʙʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʨʘʟʚʠʪʠʷ. 

ʇʨʠʤʝʥʝʥʠʝ ʧʦʣʫʤʘʨʢʦʚʩʢʠʭ ʧʨʦʮʝʩʩʦʚ [49] ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʩʪʦʭʘʩʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʘʥʘʣʠʟʘ ʧʝʨʝʭʦʜʦʚ ʤʝʞʜʫ ʵʪʘʧʘʤʠ 

ʦʙʫʯʝʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʚʨʝʤʝʥʥʳʭ ʠ ʨʝʩʫʨʩʥʳʭ ʟʘʪʨʘʪ. ʈʘʙʦʪʳ, 

ʧʦʩʚʷʱʸʥʥʳʝ ʘʛʨʝʛʠʨʦʚʘʥʠʶ ʦʮʝʥʦʢ ʟʥʘʥʠʡ ʠ ʧʦʩʪʨʦʝʥʠʶ ʘʜʘʧʪʠʚʥʳʭ 

ʪʨʘʝʢʪʦʨʠʡ ʧʦʜʛʦʪʦʚʢʠ [26; 27; 28; 43], ʧʦʜʯʝʨʢʠʚʘʶʪ ʚʘʞʥʦʩʪʴ ʜʠʘʛʥʦʩʪʠʢʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʛʠʙʢʦʡ ʥʘʩʪʨʦʡʢʠ ʩʦʜʝʨʞʘʥʠʷ 

ʦʙʫʯʝʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ, 

ʥʝʯʸʪʢʦʡ ʣʦʛʠʢʠ ʠ ʜʠʩʢʨʠʤʠʥʘʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʙʦʣʝʝ ʪʦʯʥʦʡ 

ʦʮʝʥʢʝ ʢʦʤʧʝʪʝʥʮʠʡ ʠ ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʦʜʛʦʪʦʚʢʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

1.2 ʅʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʦʨʛʘʥʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʮʝʩʩʦʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ  

ʠ ʘʜʘʧʪʘʮʠʠ  

ʄʦʜʝʣʠ ʘʜʘʧʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ. ʂʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ, ʘʜʘʧʪʠʚʥʦʝ 

ʦʙʫʯʝʥʠʝ ʷʚʣʷʝʪʩʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴʶ ʦʙʫʯʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ ʜʣʷ ʦʙʫʯʘʶʱʝʛʦʩʷ 

ʬʦʨʤʠʨʫʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʪʨʘʝʢʪʦʨʠʷ ʦʙʫʯʝʥʠʷ, ʦʧʠʨʘʶʱʘʷʩʷ ʥʘ 

ʥʝʧʨʝʨʳʚʥʳʡ ʘʥʘʣʠʟ ʝʛʦ ʧʝʨʩʦʥʘʣʴʥʳʭ ʫʯʝʙʥʦ-ʟʥʘʯʠʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩ 

ʮʝʣʴʶ ʦʙʝʩʧʝʯʠʪʴ ʵʬʬʝʢʪʠʚʥʳʝ, ʜʝʡʩʪʚʝʥʥʳʝ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʪʨʘʝʢʪʦʨʠʠ 

ʦʙʫʯʝʥʠʷ ʜʣʷ ʚʦʚʣʝʯʝʥʠʷ ʢʘʞʜʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷè. ʊʝʭʥʦʣʦʛʠʠ, ʦʩʥʦʚʘʥʥʳʝ 

ʥʘ ʧʨʠʥʮʠʧʘʭ ʘʜʘʧʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʳ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʳʭ, ʜʝʡʩʪʚʝʥʥʳʭ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʦʙʫʯʝʥʠʷ ʜʣʷ 

ʚʦʚʣʝʯʝʥʠʷ ʢʘʞʜʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷ.  

ɺ ʘʜʘʧʪʠʚʥʦʤ ʦʙʫʯʝʥʠʠ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʠʩʢʫʩʩʪʚʝʥʥʳʡ 

ʠʥʪʝʣʣʝʢʪ. ʃ. ʇʫʣʴʝʟʝ [120] ʧʨʠʚʦʜʠʪ ʦʩʥʦʚʥʳʝ ʧʨʠʟʥʘʢʠ ʀʕʆʉ ʠ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʚʳʜʝʣʷʝʪ ʩʣʝʜʫʶʱʠʝ ʪʠʧʳ ʀʕʆʉ ʘʜʘʧʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ:  

- ʘʜʘʧʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ;  
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- ʘʜʘʧʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʩ ʨʘʩʰʠʨʝʥʥʳʤʠ ʘʣʛʦʨʠʪʤʘʤʠ; 

- ʘʜʘʧʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʧʨʘʚʠʣ;  

- ʘʜʘʧʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʜʝʨʝʚʘ ʨʝʰʝʥʠʡ.  

ʈʦʩʩʠʡʩʢʠʝ ʠ ʟʘʨʫʙʝʞʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʨʝʜʣʘʛʘʶʪ ʨʘʟʣʠʯʥʳʝ 

ʧʦʜʭʦʜʳ ʢ ʨʝʘʣʠʟʘʮʠʠ ʫʢʘʟʘʥʥʳʭ ʪʠʧʦʚ ʀʕʆʉ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʧʨʝʜʣʘʛʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʘʜʘʧʪʠʚʥʦʩʪʠ. ʊʘʢ ɸ.ʅ. ʇʦʣʝʪʘʡʢʠʥ, 

ʉ.ɻ. ʉʠʥʠʮʘ, ɽ.ʖ. ʂʫʥʮ ʦʧʠʩʳʚʘʶʪ ʪʝʭʥʦʣʦʛʠʶ ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤʳ 

ʤʦʜʫʣʴʥʦʛʦ ʘʜʘʧʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩ ʚʝʨʠʬʠʢʘʮʠʝʡ ʢʦʤʧʝʪʝʥʮʠʡ ʥʘ ʦʩʥʦʚʝ 

ʦʥʪʦʣʦʛʠʡ [75].  

ʇʨʝʜʣʘʛʘʶʪʩʷ ʠ ʜʨʫʛʠʝ ʧʦʜʭʦʜʳ. ʅʘʧʨʠʤʝʨ, ʚ ʜʠʩʩʝʨʪʘʮʠʷʭ 

ɼ.ʉ. ɹʦʪʦʚʘ [18] ʠ ɺ.ʅ. ʅʛʫʝʥ [14] ʧʨʝʜʣʦʞʝʥʳ ʛʨʘʬʦʚʳʝ ʤʦʜʝʣʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʢ ʵʪʠʤ ʤʦʜʝʣʷʤ ʧʨʠʤʝʥʷʶʪʩʷ 

ʤʝʪʦʜʳ ʠʤʠʪʘʮʠʦʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʥʝʡʨʦʩʝʪʝʚʳʝ ʤʦʜʝʣʠ. 

ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ, ʢʘʢ ʀ.ɽ. ʅʠʢʦʣʘʝʚʘ [16], ʄ.ʉ. ɻʘʩʧʘʨʠʘʥ, 

ʉ.ɸ. ʃʝʙʝʜʝʚ, ʖ.ʌ. ʊʝʣʴʥʦʚ [56] ʦʩʥʦʚʳʚʘʶʪ ʩʚʦʠ ʤʦʜʝʣʠ ʥʘ ʪʨʝʙʦʚʘʥʠʷʭ 

ʨʳʥʢʘ ʪʨʫʜʘ ʥʘ ʫʨʦʚʥʝ ʟʥʘʥʠʡ ʠ ʢʦʤʧʝʪʝʥʮʠʡ ʠ ʧʨʝʜʣʘʛʘʶʪ ʘʣʛʦʨʠʪʤ r

ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʧʨʦʬʠʣʷʤ ʧʦʜʛʦʪʦʚʢʠ ʥʘ ʦʩʥʦʚʝ 

ʘʥʘʣʠʟʘ ʦʙʦʙʱʝʥʥʳʭ ʪʨʫʜʦʚʳʭ ʬʫʥʢʮʠʡ ʠ ʪʨʫʜʦʚʳʭ ʬʫʥʢʮʠʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ. 

ʐʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʝ ʤʦʜʝʣʠ. ʆ. ɺ. ʄʘʭʥʳʪʢʠʥʘ ʚ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ [21] ʧʨʝʜʣʦʞʠʣʘ ʤʦʜʝʣʴ ʦʮʝʥʢʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ 

ʩʪʫʜʝʥʪʘ ʚʫʟʘ ʩ ʫʯʝʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʠ ʦʛʨʘʥʠʯʝʥʠʡ ʌɻʆʉ ɺʇʆ ʪʨʝʪʴʝʛʦ 

ʧʦʢʦʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʤʦʜʝʣʴ ʦʧʪʠʤʠʟʘʮʠʠ ʀʆʊ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʠʙʨʠʜʥʦʛʦ ʧʦʜʭʦʜʘ, ʤʝʪʦʜʦʚ ʧʨʝʜʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ ʠ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʊ.ɸ. ʊʢʘʣʠʯ ʠ ɽ.ɻ. ɻʨʠʥʝʚʠʯ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʧʦʜʭʦʜʳ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʘʜʘʧʪʠʚʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤ, ʩʠʩʪʝʤʘʪʠʟʠʨʫʶʱʠʭ ʠ ʩʪʨʫʢʪʫʨʠʨʫʶʱʠʭ ʢʦʤʧʝʪʝʥʮʠʠ 

ʩʦʚʨʝʤʝʥʥʦʛʦ IT-ʩʧʝʮʠʘʣʠʩʪʘ ʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʝʚʨʦʧʝʡʩʢʠʭ 
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ʤʦʜʝʣʷʭ ʢʦʤʧʝʪʝʥʮʠʡ EQF ʠ e-CF ʩʭʝʤʫ ʚʝʨʭʥʝʛʦ ʫʨʦʚʥʷ ʦʥʪʦʣʦʛʠʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʆʜʥʘʢʦ ʚ ʜʘʥʥʳʭ ʨʘʙʦʪʘʭ ʚ ʦʩʥʦʚʥʦʤ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʧʨʦʩ 

ʘʜʘʧʪʘʮʠʠ ʀʋʇ ʥʘ ʦʩʥʦʚʝ ʧʨʦʬʠʣʷ ʦʙʫʯʘʶʱʝʛʦʩʷ ʠ ʨʘʟʣʠʯʥʳʭ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʭ ʠ ʦʥʪʦʣʦʛʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʙʝʟ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʀʆʊ, ʘ ʧʨʝʜʣʦʞʝʥʥʳʝ ʤʦʜʝʣʠ ʠ ʤʝʪʦʜʳ ʥʝ ʧʦʟʚʦʣʷʶʪ ʟʘʜʘʪʴ 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʀʆʊ ʩ ʫʯʝʪʦʤ 

ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʧʦʩʪʨʦʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ. ɸʥʘʣʠʟ ʦʧʳʪʘ ʧʨʠʤʝʥʝʥʠʷ ʀʆʊ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʢʘʞʜʘʷ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʪʨʘʝʢʪʦʨʠʷ ʜʦʣʞʥʘ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʜʠʥʘʤʠʯʝʩʢʠ ʥʘ 

ʦʩʥʦʚʝ ʦʮʝʥʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʝʜʘʛʦʛʘ ʠ ʦʙʫʯʘʶʱʝʛʦʩʷ ʥʘ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʠ ʛʨʫʧʧʦʚʦʤ ʫʨʦʚʥʝ ʣʠʥʝʡʥʦʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩ 

ʫʯʝʪʦʤ ʚʳʷʚʣʝʥʥʳʭ ʛʨʫʧʧ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ.   

ɺʦʧʨʦʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ ʨʘʩʩʤʘʪʨʠʚʘʣʩ ̫ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʨʘʟʥʳʭ ʧʦʜʭʦʜʦʚ.  

ɸ.ɸ. ɺʣʘʩʝʥʢʦ [19] ʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʦʞʝʥʳ ʩʪʨʫʢʪʫʨʘ ʠ 

ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʘʜʘʧʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ 

ʧʦʜʭʦʜʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠ ʦʙʫʯʘʶʱʝʛʦʩʷ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʜʠʥʘʤʠʯʝʩʢʦʝ ʠʟʤʝʥʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ ʥʘ ʣʶʙʦʤ ʵʪʘʧʝ 

ʦʙʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʝʜʣʦʞʝʥ ʜʚʫʭʵʪʘʧʥʳʡ ʘʣʛʦʨʠʪʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʯʝʙʥʦʛʦ 

ʧʣʘʥʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʜʠʩʮʠʧʣʠʥ, ʧʦʢʨʳʚʘʶʱʠʭ ʟʘʜʘʥʥʳʡ ʥʘʙʦʨ 

ʢʦʤʧʝʪʝʥʮʠʡ, ʦʪʣʠʯʠʪʝʣʴʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʵʚʨʠʩʪʠʯʝʩʢʘʷ 

ʧʨʦʮʝʜʫʨʘ ʚʳʙʦʨʘ ʜʠʩʮʠʧʣʠʥ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʞʘʜʥʦʡ ʩʪʨʘʪʝʛʠʠ. 

ɺ ʨʘʙʦʪʝ ʄ.ɸ. ʂʦʩʦʥʦʛʦʚʦʡ [12] ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʫʧʨʘʚʣʝʥʠʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʝʡ ʦʙʫʯʝʥʠʷ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ 

ʘʜʘʧʪʠʚʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʣʦʢʘ ʦʙʲʝʢʪʦʚ ʫʯʝʙʥʦʛʦ ʢʦʥʪʝʥʪʘ ʥʘ ʢʘʞʜʦʤ ʰʘʛʝ 

ʦʙʫʯʝʥʠʷ, ʫʯʠʪʳʚʘʷ ʫʨʦʚʝʥʴ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʦʙʫʯʘʶʱʝʛʦʩʷ, ʝʛʦ 
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ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʟʦʥʦʡ ʙʣʠʞʘʡʰʝʛʦ ʨʘʟʚʠʪʠʷ, ʠ 

ʩʦʮʠʦʪʠʧ. 

ʀ.ɸ. ʂʨʝʯʝʪʦʚ [13] ʧʨʝʜʣʦʞʠʣ ʤʦʜʝʣʴ ʘʜʘʧʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ, 

ʘʛʨʝʛʠʨʫʶʱʘʷ ʤʦʜʝʣʴ ʟʘʙʳʚʘʥʠʷ, ʤʦʜʝʣʴ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, ʤʦʜʝʣʴ 

ʦʙʫʯʘʝʤʦʛʦ, ʠ ʧʦʟʚʦʣʷʶʱʘʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩ ʘʜʘʧʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ, 

ʧʦʣʫʯʝʥ ʘʣʛʦʨʠʪʤ ʦʧʨʝʜʝʣʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʦʙʫʯʝʥʠʷ ʚ 

ʩʠʩʪʝʤʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʥʘ ʩʠʩʪʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʘ ʘʜʘʧʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʬʦʨʤʠʨʫʶʱʘʷ ʪʨʘʝʢʪʦʨʠʠ, 

ʘʜʘʧʪʠʨʫʷ ʠʭ ʥʘ ʦʩʥʦʚʝ ʠʟʤʝʥʝʥʠʷ ʩʦʩʪʦʷʥʠʡ ʤʦʜʝʣʠ ʦʙʫʯʘʝʤʦʛʦ.  

ɽ.ʖ. ɹʣʘʛʦʚ, ʀ.ɸ. ʃʝʱʝʚʘ, ʉ.ɸ. ʑʝʨʙʘʥ ʦʧʠʩʳʚʘʶʪ ʘʣʛʦʨʠʪʤ 

ʬʦʨʤʠʨʦʚʘʥʠʷ çʜʦʧʦʣʥʠʪʝʣʴʥʳʭè ʢʦʤʧʝʪʝʥʮʠʡ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʠʤʠ 

ʧʨʝʜʣʦʞʝʥʘ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʦʥʪʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ 

ʚʥʝʰʥʠʝ ʠʩʪʦʯʥʠʢʠ çʜʦʧʦʣʥʠʪʝʣʴʥʳʭè ʢʦʤʧʝʪʝʥʮʠʡ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʡ 

ʢʦʨʨʝʢʮʠʠ ʩʦʜʝʨʞʘʥʠʷ ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʟʘʧʨʦʩʦʚ 

ʘʢʪʫʘʣʴʥʳʭ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʨʘʙʦʪʦʜʘʪʝʣʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʪʨʘʩʣʝʡ 

ʢɻʦʥʦʤʠʢʠ [53]. 

ɺ ʨʘʙʦʪʝ ʆ.ʍ.ɿ. ɸʣʴ-ɼʫʣʘʠʤʠ [10] ʧʨʝʜʣʦʞʝʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʤʦʜʝʣʴ 

ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʜʛʦʪʦʚʢʠ ʦʙʫʯʘʝʤʳʭ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʟʘʜʘʥʥʳʡ ʫʨʦʚʝʥʴ ʢʘʯʝʩʪʚʘ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʫʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʤʦʪʠʚʘʮʠʠ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʟʘ ʩʯʝʪ ʜʦʩʪʠʞʝʥʠʷ 

ʨʘʚʥʦʚʝʩʠʷ ʚ ʜʦʤʠʥʘʥʪʥʳʭ ʩʪʨʘʪʝʛʠʷʭ ʘʛʝʥʪʦʚ ʧʦ ʠʭ ʟʘʪʨʘʪʘʤ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ. ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʦʡ ʤʦʜʝʣʠ ʨʘʟʨʘʙʦʪʘʥ 

ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʧʦʜʛʦʪʦʚʢʠ ʦʙʫʯʘʝʤʳʭ ʚ 

ʨʘʤʢʘʭ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʟʘʜʘʥʥʳʡ ʫʨʦʚʝʥʴ ʬʦʨʩʠʨʦʚʘʥʥʦʩʪʠ ʢʦʤʧʝʪʝʥʮʠʡ ʥʘ ʙʘʟʝ 

ʥʝʡʨʦʩʝʪʝʚʳʭ ʤʦʜʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ. 

ʈ.ɽ. ʄʝʜʚʝʜʝʚʳʤ [22] ʨʘʟʨʘʙʦʪʘʥʘ ʦʥʪʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʟʥʘʥʠʡ, 

ʦʧʠʩʳʚʘʶʱʘʷ ʟʥʘʥʠʷ ʦ ʧʨʝʜʤʝʪʥʳʭ ʦʙʣʘʩʪʷʭ ʕʆʉ, ʩʦʟʜʘʥʘ ʩʝʤʘʥʪʠʯʝʩʢʘʷ 
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ʤʝʪʨʠʢʘ ʜʣʷ ʢʦʥʪʨʦʣʷ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʬʦʨʤʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 

ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ ʀʆʊ ʥʘ ʦʩʥʦʚʝ ʯʝʛʦ ʧʦʢʘʟʘʥʘ ʚʟʘʠʤʦʩʚʷʟʴ ʀʆʊ ʩ 

ʦʥʪʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ ʦ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, 

ʜʘʶʱʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʟʜʝʣʠʪʴ ʧʨʦʮʝʩʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʣʘʩʪʝʨʦʚ ʫʯʝʙʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʠ ʀʆʊ. 

ɺ ʨʘʙʦʪʝ ʌ.ʍ. ʅʛʫʝʥ [15] ʧʨʝʜʣʦʞʝʥ ʩʧʦʩʦʙ ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʢʨʠʪʝʨʠʷʭ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʮʝʥʠʪʴ ʢʘʯʝʩʪʚʦ 

ʨʝʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʩʦʙʨʘʥʥʦʡ 

ʠʟ ʜʚʫʭ ʥʝʟʘʚʠʩʠʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʘ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʘʥʘ ʩʭʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʛʨʘʤʤʘʤʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩ ʦʙʨʘʪʥʦʡ ʩʚʷʟʴʶ, ʧʨʝʜʧʦʣʘʛʘʶʱʘʷ 

ʫʧʨʘʚʣʝʥʠʝ ʧʦ ʯʝʪʳʨʝʤ ʢʘʥʘʣʘʤ ʥʘ ʦʩʥʦʚʝ ʠʥʬʦʨʤʘʮʠʠ, ʫʯʠʪʳʚʘʶʱʝʡ ʤʥʝʥʠʝ 

ʨʝʩʧʦʥʜʝʥʪʦʚ ʦ ʢʘʯʝʩʪʚʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤ ʦʙʫʯʝʥʠʷ ʚ ʕʆʉ ʠ ʧʨʠʤʝʥʝʥʠʠ 

ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʭ ʢʘʯʝʩʪʚʘ. 

ɺ ʨʘʙʦʪʝ ɸ.ɸ. ʉʝʥʴʢʦʚʩʢʦʡ [24] ʧʨʝʜʣʦʞʝʥ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʤʝʪʦʜ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʮʝʣʴʶ ʘʥʘʣʠʟʘ ʠ ʨʘʮʠʦʥʘʣʠʟʘʮʠʠ ʫʯʝʙʥʳʭ 

ʧʣʘʥʦʚ. 

ɺ ʨʘʙʦʪʝ ɸ.ɺ. ʄʘʢʘʨʦʚʘ [20] ʧʨʝʜʣʦʞʝʥʘ ʬʦʨʤʘʣʴʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 

ʤʦʜʝʣʴ ʠʥʪʝʛʨʘʪʠʚʥʦʛʦ ʩʝʤʘʥʪʠʢʦ-ʣʦʛʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ 

ʦʙʫʯʝʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʘʱʠʭʩʷ. ʄʦʜʝʣʴ 

ʦʩʥʦʚʘʥʘ ʥʘ ʩʠʥʪʝʟʝ ʩʝʤʘʥʪʠʯʝʩʢʠʭ ʩʝʪʝʡ ʠ ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ 

ʧʦʜʭʦʜʘ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʠ ʩʣʦʚʘʨʷ ʩʤʳʩʣʦʚʳʭ ʦʪʥʦʰʝʥʠʡ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʤʝʭʘʥʠʟʤʘ ʩʪʨʫʢʪʫʨʥʳʭ ʧʘʪʪʝʨʥʦʚ. ʊʘʢʞʝ ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʠ ʘʣʛʦʨʠʪʤ 

ʨʘʩʯʝʪʘ ʫʨʦʚʥʷ ʩʝʤʘʥʪʠʢʦ-ʣʦʛʠʯʝʩʢʦʡ ʩʚʷʟʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʘʛʥʦʩʪʠʢʠ 

ʧʨʝʜʤʝʪʥʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʦʙʫʯʘʝʤʦʛʦ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʦʙʲʝʜʠʥʝʥʠʠ ʠ 

ʜʘʣʴʥʝʡʰʝʤ ʩʝʤʘʥʪʠʢʦ-ʣʦʛʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʩʪʨʫʢʪʫʨʳ 

ʢʦʥʪʨʦʣʴʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʘʛʥʦʩʪʠʢʠ 

ʧʨʝʜʤʝʪʥʦʡ ʧʦʜʛʦʪʦʚʣʝʥʥʦʩʪʠ ʦʙʫʯʘʝʤʦʛʦ. ʄʝʪʦʜ ʥʘʧʨʘʚʣʝʥ ʥʘ ʚʳʜʝʣʝʥʠʝ ʠ 

ʧʦʩʣʝʜʫʶʱʫʶ ʦʙʨʘʙʦʪʢʫ ʩʤʳʩʣʦʚʳʭ ʮʝʧʦʯʝʢ ʢʦʥʪʨʦʣʴʥʳʭ ʟʘʜʘʥʠʡ. 
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ɺ ʨʘʙʦʪʝ ʆ.ɺ. ʇʝʨʯʝʥʦʢ [23] ʨʘʟʨʘʙʦʪʘʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʩʘʤʦʧʨʦʚʝʨʷʝʤʳʭ ʟʘʜʘʯ, ʢʦʪʦʨʘʷ ʧʨʠʩʧʦʩʘʙʣʠʚʘʝʪ ʩʪʨʫʢʪʫʨʫ ʫʩʣʦʚʠʷ ʟʘʜʘʯʠ 

ʜʣʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʚʝʨʠʬʠʢʘʮʠʠ ʠ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʦʙʲʝʢʪʘʤʠ çʩʘʤʦʧʨʦʚʝʨʷʝʤʘʷ ʟʘʜʘʯʘè, çʘʙʩʪʨʘʢʪʥʳʡ ʢʣʘʩʩ 

ʩʘʤʦʧʨʦʚʝʨʷʝʤʳʭ ʟʘʜʘʯè, çʧʨʝʜʤʝʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʢʣʘʩʩ 

ʩʘʤʦʧʨʦʚʝʨʷʝʤʳʭ ʟʘʜʘʯè, çʚʝʨʠʬʠʢʘʪʦʨ ʟʘʜʘʯʠè, ʪʘʢʞʝ ʦʧʠʩʘʥ ʘʣʛʦʨʠʪʤ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ ʚʝʨʠʬʠʢʘʮʠʠ ʨʝʰʝʥʠʡ. 

ʋʢʘʟʘʥʥʳʝ ʘʚʪʦʨʳ ʧʦʜ ʧʨʦʮʝʩʩʦʤ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʦ ʢʦʨʨʝʢʪʠʨʦʚʢʝ 

ʀʆʊ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʦʜ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʀʆʊ ʧʦʥʠʤʘʣʠ ʨʘʟʨʘʙʦʪʢʫ 

ʫʯʝʙʥʳʭ ʧʣʘʥʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ 

(ʩʪʘʥʜʘʨʪʘʤ, ʩʪʘʪʠʩʪʠʢʝ, ʧʨʦʬʠʣʶ ʦʙʫʯʘʶʱʝʛʦʩʷ) ʥʘ ʤʦʤʝʥʪ ʩʦʩʪʘʚʣʝʥʠʷ 

ʧʣʘʥʘ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʦʮʝʥʢʦʡ ʧʨʦʭʦʞʜʝʥʠʷ ʦʙʫʯʘʶʱʠʤʩʷ ʪʨʘʝʢʪʦʨʠʠ. ʊʘʢʦʡ 

ʧʦʜʭʦʜ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʫʯʠʪʳʚʘʝʪ ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʦʙʫʯʘʶʱʝʛʦʩʷ ʧʦ ʦʩʚʦʝʥʠʶ ʧʨʝʜʤʝʪʘ, ʯʪʦ ʚʝʜʝʪ ʢ ʦʪʢʣʦʥʝʥʠʶ ʧʨʦʡʜʝʥʥʦʡ 

ʀʆʊ ʦʪ ʀʆʊ, ʟʘʜʘʥʥʦʡ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʧʣʘʥʘ. ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʪʘʢʠʭ 

ʦʪʢʣʦʥʝʥʠʡ ʜʝʩʪʨʫʢʪʠʚʥʦ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʠ ʩʨʦʢʠ ʦʩʚʦʝʥʠʷ ʧʨʝʜʤʝʪʘ. 

ʋʯʝʪ ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʠ [115] ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʧʦʟʚʦʣʷʝʪ 

ʧʨʠʤʝʥʠʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ [2] ʘʛʝʥʪʥʳʡ ʧʦʜʭʦʜ, ʚ ʢʦʪʦʨʦʤ ʫʯʘʩʪʥʠʢʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ (ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʩʪʫʜʝʥʪ ʠ ʜʨʫʛʠʝ.) ʦʧʠʩʳʚʘʶʪʩʷ 

ʢʘʢ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʘʛʝʥʪʳ, ʢʦʪʦʨʳʝ ʚʳʙʠʨʘʶʪ ʜʝʡʩʪʚʠʷ, 

ʤʘʢʩʠʤʠʟʠʨʫʶʱʠʝ ʤʝʨʫ ʩʚʦʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ 

ʚʦʩʧʨʠʥʠʤʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʟʥʘʥʠʷʭ, ʭʨʘʥʷʱʠʭʩʷ ʚ ʧʘʤʷʪʠ.  

ʇʨʠ ʪʘʢʦʡ ʬʦʨʤʘʣʠʟʘʮʠʠ ʫʯʘʩʪʥʠʢʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ï ʵʪʦ 

ʤʥʦʞʝʩʪʚʦ ʘʛʝʥʪʦʚ, ʦʙʨʘʟʫʶʱʠʭ ʤʥʦʛʦʘʛʝʥʪʥʫʶ ʩʠʩʪʝʤʫ, ʚ ʢʦʪʦʨʦʡ ʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʨʝʛʫʣʠʨʫʝʪʩʷ ʧʨʦʪʦʢʦʣʘʤʠ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʧʨʘʚʠʣʘʤʠ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʦʙʱʝʡ ʮʝʣʠ [68; 72], ʧʦʜ 

ʢʦʪʦʨʦʡ ʧʦʥʠʤʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʪʦʜʘ ʫʧʨʘʚʣʝʥʠʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʝʡ ʚ ʚʠʜʝ ʢʦʤʧʣʝʢʩʘ 

ʧʨʦʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʜʦʩʪʠʞʝʥʠʝ 
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ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʟʘ ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʚʨʝʤʷ ʧʨʠ 

ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ.  

ʆʜʥʘʢʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʪʘʢʘʷ ʤʥʦʛʦʘʛʝʥʪʥʘʷ ʩʠʩʪʝʤʘ ʵʬʬʝʢʪʠʚʥʦ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʣʘ ʚ ʫʩʣʦʚʠʷʭ ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ, ʦʥʘ 

ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʧʝʨʘʪʠʚʥʫʶ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʀʆʊ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʧʦʩʪʫʧʘʶʱʝʡ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʝʢʫʱʠʭ 

ʨʝʟʫʣʴʪʘʪʘʭ ʦʙʫʯʝʥʠʷ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ 

ʢʦʤʧʣʝʢʩʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʨʝʰʠʪʴ ʚ ʀʕʆʉ 

ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:  

- ʦʧʝʨʘʪʠʚʥʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʀʆʊ ʥʘ ʦʩʥʦʚʝ ʦʮʝʥʢʠ ʪʝʢʫʱʝʛʦ 

ʩʦʩʪʦʷʥʠʷ ʜʦʩʪʠʞʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ; 

- ʜʠʥʘʤʠʯʝʩʢʠ ʠʟʤʝʥʠʪʴ ʀʆʊ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʷ ʩʮʝʥʘʨʠʷ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ; 

- ʧʨʦʚʝʩʪʠ ʧʣʘʥʠʨʦʚʘʥʠʝ ʜʝʡʩʪʚʠʡ ʫʯʘʩʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʥʘ ʦʩʥʦʚʝ ʜʠʥʘʤʠʯʝʩʢʠ ʠʟʤʝʥʝʥʥʦʡ ʀʆʊ. 

ʇʨʠʤʝʥʝʥʠʝ ʘʛʝʥʪʥʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ. ʂʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ, ʦʧʝʨʘʪʠʚʥʘʷ 

ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʀʆʊ ʤʦʞʝʪ ʙʳʪʴ ʦʙʝʩʧʝʯʝʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʛʝʥʪʥʦʛʦ 

ʧʦʜʭʦʜʘ, ʧʨʠ ʢʦʪʦʨʦʤ ʫʯʘʩʪʥʠʢʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ 

ʚ ʨʘʤʢʘʭ ʤʥʦʛʦʘʛʝʥʪʥʦʡ ʩʠʩʪʝʤʳ. 

ʉʫʱʝʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʪʠʧʠʟʘʮʠʠ ʤʥʦʛʦʘʛʝʥʪʥʳʭ ʩʠʩʪʝʤ. 

ɺ ʨʘʙʦʪʝ C.A. Iglesias, M. Garijo, J. C. Gonzalez [114] ʧʨʝʜʣʘʛʘʣʘʩʴ ʩʣʝʜʫʶʱʘʷ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ: 

1) ʦʙʲʝʢʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʤʝʪʦʜʦʣʦʛʠʠ, ʚ ʢʦʪʦʨʳʭ ʘʛʝʥʪʳ  

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʘʢ ʘʢʪʠʚʥʳʝ ʦʙʲʝʢʪʳ;  

2) ʤʝʪʦʜʦʣʦʛʠʠ ʠʥʞʝʥʝʨʠʠ ʟʥʘʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʦʥʪʦʣʦʛʠʠ 

ʠ ʨʝʰʘʪʝʣʠ ʟʘʜʘʯ;  
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3) ʬʦʨʤʘʣʴʥʳʝ ʧʦʜʭʦʜʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʬʦʨʤʘʣʴʥʳʭ 

ʷʟʳʢʦʚ ʠ ʪʝʤʧʦʨʘʣʴʥʦʡ ʤʦʜʘʣʴʥʦʡ ʣʦʛʠʢʠ;  

4) ʩʤʝʰʘʥʥʳʝ ʚʘʨʠʘʥʪʳ. 

ɼʘʥʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʦʣʫʯʠʣʘ ʨʘʟʚʠʪʠʝ ʚ ʨʘʙʦʪʝ ɺ.ɹ. ʊʘʨʘʩʦʚʘ [82], 

ʢʦʪʦʨʳʡ ʧʨʝʜʣʦʞʠʣ ʙʦʣʝʝ ʧʦʜʨʦʙʥʳʡ ʚʘʨʠʘʥʪ ʢʣʘʩʩʠʬʠʢʘʮʠʠ: 

1) ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʠ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ 

ʘʛʝʥʪʦʚ ʚ ʤʥʦʛʦʘʛʝʥʪʥʦʡ ʩʠʩʪʝʤʝ;  

2) ʪʝʦʨʝʪʠʢʦ-ʠʛʨʦʚʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʛʝʥʪʦʚ;  

3) ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ ʨʝʯʝʚʳʭ 

ʘʢʪʦʚ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʧʨʦʪʦʢʦʣʦʚ ʢʦʤʤʫʥʠʢʘʮʠʠ ʤʝʞʜʫ ʘʛʝʥʪʘʤʠ; 

4) ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʤʥʦʛʦʘʛʝʥʪʥʳʭ ʩʠʩʪʝʤ, ʩʚʷʟʘʥʥʦʝ ʩ 

ʦʙʱʝʡ ʪʝʦʨʠʝʡ ʩʠʩʪʝʤ ʠ ʦʨʛʘʥʠʟʘʮʠʡ;  

5) ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʝʡ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʩʠʩʪʝʤ ʥʘ ʙʘʟʝ ʩʝʪʝʡ ʇʝʪʨʠ;  

6) ʧʨʦʛʨʘʤʤʠʩʪʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʤʦʜʝʣʷʤʠ ʘʢʪʦʨʦʚ, 

ʧʘʨʘʣʣʝʣʴʥʳʤ ʠ ʘʛʝʥʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝʤ;  

7) ʣʦʛʠʢʦ-ʩʝʤʠʦʪʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʩ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ 

ʤʝʥʪʘʣʴʥʳʭ ʩʚʦʡʩʪʚ ʘʛʝʥʪʦʚ ʩ ʧʦʤʦʱʴʶ ʥʝʢʣʘʩʩʠʯʝʩʢʠʭ ʣʦʛʠʢ. 

ɸ.ɺ. ʂʫʟʥʝʮʦʚ ʦʙʦʙʱʘʝʪ [63] ʧʨʠʚʝʜʝʥʥʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʧʨʝʜʣʘʛʘʷ 

ʩʣʝʜʫʶʱʝʝ ʫʩʣʦʚʥʦʝ ʜʝʣʝʥʠʝ: 

1) ʩʠʩʪʝʤʳ ʘʛʝʥʪʦʚ ʩ ʥʝʧʨʝʨʳʚʥʳʤ ʠ ʜʠʩʢʨʝʪʥʳʤ ʚʨʝʤʝʥʝʤ, ʢʦʪʦʨʦʝ 

ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʦʙʱʝʝ ʜʣʷ ʚʩʝʭ ʘʛʝʥʪʦʚ ʩʠʩʪʝʤʳ, ʪʘʢ ʠ ʨʘʟʥʦʝ ʜʣʷ ʨʘʟʥʳʭ 

ʘʛʝʥʪʦʚ;  

2) ʩʠʩʪʝʤʳ ʘʛʝʥʪʦʚ ʥʘ ʩʝʪʢʝ ʠ ʚ ʦʙʳʯʥʦʤ ʝʚʢʣʠʜʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ, 

ʚʦʟʤʦʞʥʦ, ʚ ʜʨʫʛʠʭ ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ;  

3) ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʳʭ ʘʛʝʥʪʳ ʧʝʨʝʤʝʱʘʶʪʩʷ ʧʦ ʥʝʢʦʪʦʨʦʤʫ 

ʧʨʦʩʪʨʘʥʩʪʚʫ ʠ ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʦʩʪʦʠʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʠʟ 

ʘʛʝʥʪʦʚ;  
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4) ʩʠʩʪʝʤʳ, ʚ ʢʦʪʦʨʳʭ ʘʛʝʥʪʳ ʷʚʣʷʶʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʠʨʪʫʘʣʴʥʳʤʠ 

ʩʫʱʥʦʩʪʷʤʠ ʩʨʝʜʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʚ ʢʦʪʦʨʳʭ ʘʛʝʥʪʳ ʷʚʣʷʶʪʩʷ ʨʝʘʣʴʥʳʤʠ 

ʫʩʪʨʦʡʩʪʚʘʤʠ, ʥʘʧʨʠʤʝʨ, ʨʘʜʠʦʩʪʘʥʮʠʷʤʠ. 

ʖ.ʌ. ʊʝʣʴʥʦʚ ʠ ɺ.ɸ. ʂʘʟʘʢʦʚ ʚ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʨʘʟʨʘʙʘʪʳʚʘʣʠ 

ʤʦʜʝʣʠ ʠʥʪʝʛʨʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʯʝʨʝʟ ʘʛʝʥʪʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

[79]. ʀʤʠ ʙʳʣ ʩʦʟʜʘʥ ʇʨʦʪʦʪʠʧ ʤʥʦʛʦʘʛʝʥʪʥʦʡ ʩʠʩʪʝʤʳ ʩʝʪʝʚʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʝʙʥʳʭ ʟʘʚʝʜʝʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʨʝʡʤʚʦʨʢʘ JADE ʠ 

ʩʪʘʥʜʘʨʪʦʚ FIPA, ʵʪʘ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʜʠʥʘʤʠʯʝʩʢʠ ʬʦʨʤʠʨʦʚʘʪʴ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʛʨʘʤʤʳ, ʫʯʠʪʳʚʘʷ ʟʘʧʨʦʩʳ ʨʳʥʢʘ ʪʨʫʜʘ ʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ. ʂʘʞʜʳʡ ʘʛʝʥʪ ʚ ʩʠʩʪʝʤʝ ʦʪʚʝʯʘʝʪ ʟʘ 

ʢʦʥʢʨʝʪʥʳʝ ʟʘʜʘʯʠ: ʘʥʘʣʠʟ ʢʦʤʧʝʪʝʥʮʠʡ, ʧʦʜʙʦʨ ʢʫʨʩʦʚ, ʠʥʪʝʛʨʘʮʠʶ ʨʝʩʫʨʩʦʚ 

ʠʟ ʨʘʟʥʳʭ ʚʫʟʦʚ. ɸʨʭʠʪʝʢʪʫʨʘ ʩʠʩʪʝʤʳ ʚʢʣʶʯʘʝʪ ʦʥʪʦʣʦʛʠʶ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʧʨʝʦʙʨʘʟʦʚʘʥʥʫʶ ʠʟ 

ʬʦʨʤʘʪʘ Web Ontology Language ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʛʝʥʪʦʚ.  

ɺ ʨʘʙʦʪʝ ʊ.ʄ. ʐʘʤʩʫʪʜʠʥʦʚʦʡ [90] ʦʧʠʩʘʥʘ ʩʠʩʪʝʤʘ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠ 

ʩʪʫʜʝʥʪʘ ʠ ʘʜʘʧʪʠʚʥʳʭ ʘʣʛʦʨʠʪʤʦʚ, ʚ ʢʦʪʦʨʦʡ ʠʩʧʦʣʴʟʫʶʪ ʘʛʝʥʪʳ ʜʣʷ ʘʥʘʣʠʟʘ 

ʜʘʥʥʳʭ ʦ ʩʪʫʜʝʥʪʝ (ʩʪʠʣʴ ʦʙʫʯʝʥʠʷ, ʫʩʧʝʚʘʝʤʦʩʪʴ, ʧʨʝʜʧʦʯʪʝʥʠʷ) ʠ ʘʜʘʧʪʘʮʠʠ 

ʢʦʥʪʝʥʪʘ. 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʧʣʘʪʬʦʨʤ ʘʜʘʧʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ [27] ʤʦʞʝʪ 

ʙʳʪʴ ʚʳʜʝʣʝʥʘ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʊʦʤʩʢʠʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ 

ʩʠʩʪʝʤʘ Plario, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪ ʘʣʛʦʨʠʪʤʳ ʀʀ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʢʫʨʩʦʚ 

ʤʘʪʝʤʘʪʠʢʠ. ʉʠʩʪʝʤʘ ʘʥʘʣʠʟʠʨʫʝʪ ʦʰʠʙʢʠ ʩʪʫʜʝʥʪʦʚ ʠ ʘʚʪʦʤʘʪʠʯʝʩʢʠ 

ʧʨʝʜʣʘʛʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʠʤʠʪʠʨʫʷ ʨʘʙʦʪʫ ʪʴʶʪʦʨʘ. 

ɺ ʢʦʥʪʝʢʩʪʝ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʣʘʩʩʠʯʝʩʢʠʝ 

ʤʥʦʛʦʘʛʝʥʪʥʳʝ ʩʠʩʪʝʤʳ ʚ ʦʩʥʦʚʥʦʤ ʧʦʩʪʨʦʝʥʳ ʥʘ ʢʦʤʤʫʥʠʢʘʮʠʠ ʘʛʝʥʪʦʚ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʨʤʘʣʴʥʳʭ ʷʟʳʢʦʚ, ʥʘʧʨʠʤʝʨ FIPA, KQML ʠʣʠ ACL. 

ʃʠʥʛʚʠʩʪʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʘʛʝʥʪʦʚ ʚʳʜʝʣʷʝʪʩʷ 

ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ, ʥʦ ʜʦ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʥʝ ʥʘʭʦʜʠʣʦ ʰʠʨʦʢʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. 
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ɸʥʘʣʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʨʘʙʦʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʬʦʨʤʘʣʴʥʳʭ ʧʨʦʪʦʢʦʣʦʚ ʜʣʷ ʢʦʤʤʫʥʠʢʘʮʠʠ ʘʛʝʥʪʦʚ ʪʨʝʙʫʝʪ ʬʦʨʤʘʣʠʟʘʮʠʠ 

ʦʧʠʩʘʥʠʷ ʧʨʦʛʨʘʤʤ ʠ ʩʦʜʝʨʞʘʥʠʷ ʫʯʝʙʥʳʭ ʢʫʨʩʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʟʘʪʨʫʜʥʠʪʝʣʴʥʳʤ ʚ ʩʠʣʫ ʠʭ ʦʙʲʝʤʘ ʠ ʠʟʤʝʥʯʠʚʦʩʪʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʘʢʪʫʘʣʠʟʠʨʫʝʪʩʷ ʚʦʧʨʦʩ ʧʨʠʤʝʥʝʥʠʷ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʛʝʥʪʦʚ. ʇʨʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʝʩʪʝʩʪʚʝʥʥʳʤ 

ʩʧʦʩʦʙʦʤ ʚʳʨʘʞʝʥʠʷ ʘʛʝʥʪʘ ʩʪʘʥʦʚʠʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʙʦʣʴʰʠʭ ʷʟʳʢʦʚʳʭ 

ʤʦʜʝʣʝʡ. 

ʇʨʠʤʝʥʝʥʠʝ ʙʦʣʴʰʠʭ ʷʟʳʢʦʚʳʭ ʤʦʜʝʣʝʡ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʤʝʥʝʥʠʷ 

ʪʘʢʦʛʦ ʚʠʜʘ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʢʘʢ ʙʦʣʴʰʠʝ ʷʟʳʢʦʚʳʝ 

ʤʦʜʝʣʠ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʀʆʊ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʛʨʫʧʧʳ: 

ī ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʙʦʣʴʰʠʭ ʷʟʳʢʦʚʳʭ ʤʦʜʝʣʝʡ; 

ī ʀʩʩʣʝʜʦʚʘʥʠʷ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ, ʩʦʯʝʪʘʶʱʝʛʦ ʙʦʣʴʰʠʝ 

ʷʟʳʢʦʚʳʝ ʤʦʜʝʣʠ ʠ ʦʙʫʯʝʥʠʝ ʩ ʧʦʜʢʨʝʧʣʝʥʠʝʤ. 

ʂ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʨʘʙʦʪʘ C. Chen, A. Leitch [93], ʚ 

ʢʦʪʦʨʦʡ ʠʩʩʣʝʜʫʝʪʩʷ ʧʦʪʝʥʮʠʘʣ ʙʦʣʴʰʠʭ ʷʟʳʢʦʚʳʭ ʤʦʜʝʣʝʡ ʚ ʢʘʯʝʩʪʚʝ 

ʘʢʘʜʝʤʠʯʝʩʢʠʭ ʧʦʤʦʱʥʠʢʦʚ ʜʣʷ ʯʪʝʥʠʷ. ɸʚʪʦʨʳ ʦʧʠʩʳʚʘʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʝ Anthropicôs Claude.ai ʠ ʧʨʦʚʦʜʷʪ 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʢʦʥʪʨʦʣʴʥʦʡ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʛʨʫʧʧ, 

ʠʩʧʦʣʴʟʫʶʱʠʭ ɹʗʄ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ, ʦʮʝʥʠʚʘʝʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʧʦʣʴʟʫ 

ʪʘʢʦʡ ʠʥʪʝʛʨʘʮʠʠ, ʘ ʪʘʢʞʝ ʨʘʙʦʪʘ J. Lu ʠ ʩʦʘʚʪʦʨʦʚ [116], ʢʦʪʦʨʳʝ ʧʨʝʜʣʦʞʠʣʠ 

ʩʠʩʪʝʤʫ YODA, ʨʝʘʣʠʟʫʶʱʫʶ ʧʨʦʛʨʝʩʩʠʚʥʳʡ ʮʠʢʣ ʦʙʫʯʝʥʠʷ ʯʝʨʝʟ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʘʛʝʥʪʘ-ʫʯʠʪʝʣʷ (ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ) ʠ 

ʘʛʝʥʪʘ-ʫʯʝʥʠʢʘ (ʫʣʫʯʰʘʝʪ ʦʪʚʝʪʳ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʵʬʬʝʢʪʠʚʥʦ ʫʩʚʘʠʚʘʪʴ 

ʤʘʪʝʨʠʘʣ ʥʘ ʦʩʥʦʚʝ ʦʛʨʘʥʠʯʝʥʥʳʭ ʧʨʠʤʝʨʦʚ. 

ʂʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʦʪʥʝʩʝʥʳ ʨʘʙʦʪʳ 

ʩʣʝʜʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ. S. Xu, X. Zhang, L. Qin ʧʨʝʜʩʪʘʚʠʣʠ [132] 

ʬʨʝʡʤʚʦʨʢ EduAgent, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪ ɹʗʄ GPT-3.5 ʠ GPT-4 ʜʣʷ ʩʦʟʜʘʥʠʷ 
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ʘʛʝʥʪʦʚ, ʤʦʜʝʣʠʨʫʶʱʠʭ ʧʦʚʝʜʝʥʠʝ ʩʪʫʜʝʥʪʦʚ. ɺʘʞʥʳʤ ʘʩʧʝʢʪʦʤ ʷʚʣʷʝʪʩʷ 

ʠʥʪʝʛʨʘʮʠʷ ʢʦʛʥʠʪʠʚʥʳʭ ʢʨʠʪʝʨʠʝʚ, ʧʦʟʚʦʣʷʶʱʠʭ ɹʗʄ ʚʳʷʚʣʷʪʴ ʢʦʨʨʝʣʷʮʠʠ 

ʤʝʞʜʫ ʧʦʚʝʜʝʥʠʝʤ ʠ ʫʩʧʝʚʘʝʤʦʩʪʴʶ, ʯʪʦ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʰʘʛ ʢ ʙʦʣʝʝ 

ʛʣʫʙʦʢʦʤʫ, çʦʩʦʟʥʘʥʥʦʤʫè ʤʦʜʝʣʠʨʦʚʘʥʠʶ. B. Radmehr, A. Singla, T. Kªser ʚ 

ʩʚʦʝʡ ʩʪʘʪʴʝ [122] ʨʘʩʰʠʨʷʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʦʙʦʙʱʝʥʠʷ ʘʛʝʥʪʦʚ ʚ ʦʪʢʨʳʪʳʭ 

ʪʝʢʩʪʦʚʳʭ ʦʙʫʯʘʶʱʠʭ ʩʨʝʜʘʭ ʟʘ ʩʯʝʪ ʠʥʪʝʛʨʘʮʠʠ ʦʙʫʯʝʥʠʷ ʩ ʧʦʜʢʨʝʧʣʝʥʠʝʤ ʩ 

ʅɻʆ. ɸʚʪʦʨʳ ʨʘʩʩʤʦʪʨʝʣʠ ʜʚʘ ʤʝʪʦʜʘ ʠʥʪʝʛʨʘʮʠʠ ʧʦʤʦʱʠ ʅɻʆ: 

Suggestion-Assisted RL ʠ Decision-Assisted RL. ɺ ʤʝʪʦʜʝ SA-RL, ʅɻʆ 

ʧʨʝʜʣʘʛʘʝʪ ʥʝʩʢʦʣʴʢʦ ʜʝʡʩʪʚʠʡ, ʠʟ ʢʦʪʦʨʳʭ RL-ʘʛʝʥʪ ʚʳʙʠʨʘʝʪ, ʪʦʛʜʘ ʢʘʢ ʚ 

DA-RL, ʅɻʆ ʚʳʙʠʨʘʝʪ ʣʫʯʰʝʝ ʜʝʡʩʪʚʠʝ ʠʟ ʧʨʝʜʣʦʞʝʥʥʳʭ RL-ʘʛʝʥʪʦʤ. 

ɸʥʘʣʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚʳʰʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʭ 

ʮʝʥʪʨʘʣʴʥʳʤ ʵʣʝʤʝʥʪʦʤ ʙʳʣʘ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʜʘʥʥʳʭ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʩʛʝʥʝʨʠʨʦʚʘʥʳ ɹʗʄ. ʕʪʦʪ ʚʦʧʨʦʩ ʘʢʪʫʘʣʝʥ, ʧʦʩʢʦʣʴʢʫ 

ʧʨʦʙʣʝʤʘ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʛʘʣʣʶʮʠʥʘʮʠʡ ɹʗʄ ʦʙʱʝʠʟʚʝʩʪʥʘ ʠ ʥʘ ʪʝʢʫʱʠʡ 

ʤʦʤʝʥʪ ʥʝ ʠʤʝʝʪ ʧʦʣʥʦʛʦ ʨʝʰʝʥʠʷ. 

ʆʜʥʘʢʦ, ʥʝʦʙʭʦʜʠʤʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ ʩʬʝʨʝ ʪʦʯʥʳʭ ʥʘʫʢ ʫʢʘʟʘʥʥʳʝ 

ʧʨʦʙʣʝʤʳ ʠʤʝʶʪ ʨʝʰʝʥʠʝ. ʇʦʩʢʦʣʴʢʫ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʪʦʯʥʳʭ ʥʘʫʢ ʧʨʠ 

ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥ ʬʦʨʤʘʣʴʥʳʡ ʢʨʠʪʝʨʠʡ ʧʨʦʚʝʨʢʠ 

ʧʨʘʚʠʣʴʥʦʩʪʠ. ʇʦʢʘ ʪʘʢʦʡ ʢʨʠʪʝʨʠʡ ʥʝ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥ, ʪʦ ʟʘʜʘʯʘ ʥʝ ʩʯʠʪʘʝʪʩʷ 

ʨʝʰʝʥʥʦʡ. 

ʇʨʠʤʝʨʦʤ ʧʦʜʭʦʜʘ ʩ ʬʦʨʤʘʣʴʥʳʤ ʢʨʠʪʝʨʠʝʤ ʧʨʘʚʠʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 

ʧʨʝʜʣʦʞʝʥʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʠʟ Google DeepMind ʘʣʛʦʨʠʪʤ FunSearch 

ʢʦʪʦʨʳʡ ʩ ʧʦʤʦʱʴʶ ʤʦʜʝʣʠ Codey ʛʝʥʝʨʠʨʫʝʪ Python-ʧʨʦʛʨʘʤʤʫ, 

ʨʝʘʣʠʟʫʶʱʫʶ ʩ ʫʯʝʪʦʤ ʥʝʢʦʪʦʨʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʨʘʥʝʝ ʥʝ ʧʨʝʜʣʘʛʘʚʰʝʝʩʷ 

ʨʝhʝʥʠʝ ʪʘʢ ʥʘʟʳʚʘʝʤʦʡ The Cap Set Problem. ʄʦʜʝʣʠ ʥʘ ʚʭʦʜ ʧʦʜʘʝʪʩʷ 

ʧʨʦʩʪʦʝ ʨʝʰʝʥʠʝ ʠ ʦʧʠʩʘʥʠʝ ʧʨʦʙʣʝʤʳ, ʤʦʜʝʣʴ ʛʝʥʝʨʠʨʫʝʪ ʥʝʩʢʦʣʴʢʦ ʨʘʟʥʳʭ 

ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʚʘʣʠʜʠʨʫʶʪʩʷ. ʈʝʰʝʥʠʷ, ʧʨʦʰʝʜʰʠʝ ʧʨʦʚʝʨʢʫ, ʩʥʦʚʘ 

ʧʦʜʘʶʪʩʷ ʥʘ ʚʭʦʜ ʤʦʜʝʣʠ ʩ ʟʘʧʨʦʩʦʤ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʣʫʯʰʝʥʥʦʛʦ ʨʝʰʝʥʠʷ, 

ʠʪʝʨʘʮʠʷ ʧʦʚʪʦʨʷʝʪʩʷ. ʇʦʜʭʦʜ ʠʤʝʝʪ ʦʛʨʘʥʠʯʝʥʠʷ: ʜʦʣʞʥʘ ʙʳʪʴ ʜʦʩʪʫʧʥʘ 
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ʣʝʛʢʦʚʝʩʥʘʷ ʯʠʩʣʦʚʘʷ ʬʫʥʢʮʠʷ ʚʘʣʠʜʘʮʠʠ ʨʝʰʝʥʠʷ, ʘ ʨʝʰʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ ʢʦʜʘ ʠʣʠ ʪʝʢʩʪʘ. 

ʊʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʩʠʩʪʝʤʳ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʬʦʨʤʘʣʴʥʦʡ 

ʧʨʦʚʝʨʢʠ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʫʶ C. Zhang ʠ ʩʦʘʚʪʦʨʘʤʠ [133] 

ʩʠʩʪʝʤʫ Mathemyths. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʥʝʢʦʪʦʨʳʭ ʦʙʣʘʩʪʷʭ ʙʦʣʴʰʠʭ ʷʟʳʢʦʚʳʭ ʤʦʜʝʣʝʡ ʚ ʤʥʦʛʦʘʛʝʥʪʥʳʭ ʩʠʩʪʝʤʘʭ, 

ʬʦʨʤʠʨʫʶʱʠʭ ʀʆʊ. ʆʜʥʦʡ ʠʟ ʪʘʢʠʭ ʦʙʣʘʩʪʝʡ ʷʚʣʷʝʪʩʷ ʦʙʫʯʝʥʠʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩʨʝʜʠ ʧʨʠʚʝʜʝʥʥʳʭ 

ʧʨʠʤʝʨʦʚ ʤʥʦʛʦʘʛʝʥʪʥʳʭ ʕʆʉ, ʠʩʧʦʣʴʟʫʶʱʠʭ ɹʗʄ, ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʩʠʩʪʝʤʳ 

ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. 

1.3 ɸʥʘʣʠʟ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʘʜʘʧʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ 

 ʇʨʠʤʝʥʝʥʠʝ ʙʦʣʴʰʠʭ ʷʟʳʢʦʚʳʭ ʤʦʜʝʣʝʡ ʚ ʘʜʘʧʪʠʚʥʦʤ ʦʙʫʯʝʥʠʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. J. Chen ʠ ʩʦʘʚʪʦʨʳ ʧʨʝʜʩʪʘʚʣʷʶʪ [95] ʯʘʪ-ʙʦʪʘ NetLogo, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠ ʧʨʘʢʪʠʢʠ ʚ ʷʟʳʢʝ NetLogo, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʤ 

ʜʣʷ ʘʛʝʥʪʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʦʧʳʪʝ 

ʘʚʪʦʨʦʚ ʚ ʦʙʫʯʝʥʠʠ NetLogo, ʦʥʠ ʩʦʟʜʘʣʠ ʧʨʦʪʦʪʠʧ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʢʦʥʩʪʨʫʢʪʠʚʠʩʪʩʢʦʡ ʪʝʦʨʠʠ ʦʙʫʯʝʥʠʷ, ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʧʦʜʜʝʨʞʢʫ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʠʪʝʨʘʪʠʚʥʦʤ ʩʦʟʜʘʥʠʠ ʩʚʦʠʭ ʧʦʜʩʢʘʟʦʢ ʠ ʥʝʙʦʣʴʰʠʭ 

ʬʨʘʛʤʝʥʪʦʚ ʢʦʜʘ ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʨʘʙʦʪʳ ʥʘʜ ʮʝʣʳʤʠ ʤʦʜʝʣʷʤʠ. 

C. Lee ʠ J. Xiong ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ [112] ʧʨʝʜʣʘʛʘʶʪ ʤʝʪʦʜʦʣʦʛʠʶ ʩ 

ʠʥʪʝʛʨʘʮʠʦʥʥʦʡ ʧʣʘʪʬʦʨʤʦʡ ʥʘ ʙʘʟʝ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʜʝʪʝʡ ʦʩʥʦʚʘʤ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʳʰʣʝʥʠʷ. ʉʠʩʪʝʤʘ, 

ʥʘʟʚʘʥʥʘʷ Spark, ʠʩʧʦʣʴʟʫʝʪ ʛʠʙʨʠʜʥʫʶ ʧʝʜʘʛʦʛʠʢʫ, ʢʦʪʦʨʘʷ ʧʦʜʜʝʨʞʠʚʘʝʪ 

ʢʘʢ ʥʠʩʭʦʜʷʱʠʡ, ʪʘʢ ʠ ʚʦʩʭʦʜʷʱʠʡ ʧʦʜʭʦʜʳ ʢ ʦʙʫʯʝʥʠʶ. ɼʝʪʠ ʤʦʛʫʪ ʦʧʠʩʘʪʴ 

ʞʝʣʘʝʤʫʶ ʟʘʜʘʯʫ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ, ʘ ʩʠʩʪʝʤʘ ʦʪʚʝʪʠʪ ʧʨʦʩʪʦʡ ʜʣʷ 

ʧʦʥʠʤʘʥʠʷ ʧʨʦʛʨʘʤʤʦʡ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʧʦʜʟʘʜʘʯ ʥʫʞʥʦʛʦ ʫʨʦʚʥʷ ʩʣʦʞʥʦʩʪʠ. 
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ʈʦʙʦʪ ʤʦʞʝʪ ʥʝʤʝʜʣʝʥʥʦ ʚʳʧʦʣʥʷʪʴ ʧʨʦʛʨʘʤʤʫ, ʜʝʤʦʥʩʪʨʠʨʫʷ ʨʝʟʫʣʴʪʘʪʳ 

ʜʝʪʷʤ. 

A. Salmon, K. Hammer ʠ ʩʦʘʚʪʦʨʳ ʠʩʩʣʝʜʫʶʪ [125] ʢʘʢ ʨʘʟʣʠʯʥʳʝ 

ʩʪʨʘʪʝʛʠʠ ʟʘʧʨʦʩʦʚ ʢ ʙʦʣʴʰʠʤ ʷʟʳʢʦʚʳʤ ʤʦʜʝʣʷʤ ʚʣʠʷʶʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʦʙʲʷʩʥʝʥʠʷ ʦʰʠʙʦʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɸʚʪʦʨʳ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɹʗʄ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʦʙʲʷʩʥʝʥʠʡ ʦʰʠʙʦʢ ʙʝʟ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ 

ʠʩʭʦʜʥʦʛʦ ʩʦʦʙʱʝʥʠʷ ʦʙ ʦʰʠʙʢʝ, ʢʦʪʦʨʦʝ ʦʙʳʯʥʦ ʚʳʜʘʝʪʩʷ ʢʦʤʧʠʣʷʪʦʨʦʤ ʠʣʠ 

ʠʥʪʝʨʧʨʝʪʘʪʦʨʦʤ. 

ɺ ʨʘʙʦʪʝ P. Denny, V. Kumar ʠ N. Giacaman [98] ʠʩʩʣʝʜʫʶʪ, ʢʘʢ GitHub 

Copilot, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʤʦʜʝʣʠ OpenAI Codex, ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʟʘʜʘʯʘʤʠ ʫʨʦʚʥʷ 

CS1. ʆʥʠ ʧʨʦʚʝʨʠʣʠ GitHub Copilot ʥʘ 166 ʟʘʜʘʯʘʭ ʥʘ ʷʟʳʢʝ Python, 

ʢʘʩʘʶʱʠʭʩʷ ʨʘʙʦʪʳ ʩ ʫʩʣʦʚʥʳʤʠ ʦʧʝʨʘʪʦʨʘʤʠ, ʩʪʨʦʢʘʤʠ, ʩʧʠʩʢʘʤʠ ʠ 

ʜʚʫʤʝʨʥʳʤʠ ʤʘʩʩʠʚʘʤʠ. ɼʣʷ ʵʪʦʛʦ ʧʦʜʘʚʘʣʠ ʥʘ ʚʭʦʜ ɹʗʄ ʦʧʠʩʘʥʠʝ 

ʧʨʦʙʣʝʤʳ, ʧʨʦʚʝʨʷʣʠ ʠ ʫʪʦʯʥʷʣʠ ʟʘʜʘʯʫ, ʝʩʣʠ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʡ ʢʦʜ ʥʝ 

ʧʨʦʭʦʜʠʣ ʪʝʩʪʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ Copilot ʩʤʦʛ ʨʝʰʠʪʴ 79 ʟʘʜʘʯ 

(47,6%) ʩ ʧʝʨʚʦʡ ʧʦʧʳʪʢʠ. ʇʦʩʣʝ ʫʪʦʯʥʝʥʠʷ ʦʧʠʩʘʥʠʷ ʟʘʜʘʯ, Copilot ʫʩʧʝʰʥʦ 

ʩʧʨʘʚʠʣʩʷ ʝʱʝ ʩ 53 ʠʟ ʦʩʪʘʚʰʠʭʩʷ 87 ʟʘʜʘʯ (60,9%).  

ɺ ʜʨʫʛʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ P. Denny ʠ ʩʦʘʚʪʦʨʳ [99] ʠʩʩʣʝʜʫʶʪ ʚʣʠʷʥʠʝ 

ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʀʀ ʥʘ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʦʙʣʘʩʪʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʥʘʫʢ. ʆʥʠ 

ʧʦʜʯʝʨʢʠʚʘʶʪ, ʯʪʦ ʭʦʪʷ ʛʝʥʝʨʘʪʠʚʥʳʡ ʀʀ ʧʨʝʜʣʘʛʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʦʙʫʯʝʥʠʷ, ʩʫʱʝʩʪʚʫʝʪ ʦʧʘʩʝʥʠʝ, ʯʪʦ ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ 

ʯʨʝʟʤʝʨʥʦ ʧʦʣʘʛʘʪʴʩʷ ʥʘ ʵʪʠ ʠʥʩʪʨʫʤʝʥʪʳ, ʥʝ ʫʯʘʩʪʚʫʷ ʚ ʧʨʦʮʝʩʩʝ ʦʙʫʯʝʥʠʷ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ, ʧʨʦʚʝʜʝʥʥʦʤ C. Kerslake, J. Prather, P. Denny ʠ 

ʩʦʘʚʪʦʨʘʤʠ [107], ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʥʪʝʛʨʘʮʠʷ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʦʟʜʘʥʠʝʤ 

ʟʘʧʨʦʩʦʚ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ, ʚ ʢʫʨʩʳ ʚʚʝʜʝʥʠʷ ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝ. 

ɸʚʪʦʨʳ ʧʨʝʜʣʘʛʘʶʪ ʜʚʘ ʪʠʧʘ ʟʘʜʘʯ: çExplain in Plain Englishè, ʛʜʝ ʩʪʫʜʝʥʪʳ 

ʦʧʠʩʳʚʘʶʪ ʬʫʥʢʮʠʠ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ, ʠ çPrompt Problemsè, ʛʜʝ 

ʩʪʫʜʝʥʪʳ ʩʦʟʜʘʶʪ ʟʘʧʨʦʩʳ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʢʦʜʘ, ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʟʘʜʘʥʥʦʤʫ 

ʬʨʘʛʤʝʥʪʫ. 
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ɺ ʩʚʦʝʡ ʨʘʙʦʪʝ H. Keuning, A. Luxton-Reilly ʠ ʠʭ ʩʦʘʚʪʦʨʳ [108] 

ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʧʦʪʝʥʮʠʘʣ ʛʝʥʝʨʘʪʠʚʥʦʛʦ ʀʀ ʚ ʧʨʝʧʦʜʘʚʘʥʠʠ ʚʚʦʜʥʦʛʦ ʢʫʨʩʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ CS1. ɸʚʪʦʨʳ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʛʝʥʝʨʘʪʠʚʥʳʡ ʀʀ ʫʞʝ 

ʩʧʦʩʦʙʝʥ ʛʝʥʝʨʠʨʦʚʘʪʴ ʧʨʘʚʠʣʴʥʳʡ ʢʦʜ ʜʣʷ ʥʘʯʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʟʘʜʘʯ, ʠ ʝʛʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʜʦʣʞʘʶʪ ʫʣʫʯʰʘʪʴʩʷ. ʆʥʠ ʧʨʝʜʣʘʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ 

ʩʧʦʩʦʙʥʦʩʪʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʤʦʪʠʚʘʮʠʠ ʩʪʫʜʝʥʪʦʚ, ʨʘʩʰʠʨʝʥʠʷ ʠʭ ʧʦʥʠʤʘʥʠʷ 

ʧʨʦʮʝʩʩʘ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʚʦʚʣʝʯʝʥʠʷ ʚ ʙʦʣʝʝ 

ʘʫʪʝʥʪʠʯʥʦʝ ʦʙʫʯʝʥʠʝ. 

ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʦʛʦ ʙʦʣʝʝ ʯʝʤ ʥʘ 100 ʩʪʫʜʝʥʪʘʭ, 

N. Dunder ʠ ʩʦʘʚʪʦʨʳ [101] ʦʪʦʙʨʘʣʠ ʠʟ ʠʥʩʪʨʫʤʝʥʪʘ ʘʚʪʦʤʘʪʠʯʝʩʢʦʡ 

ʛʝʥʝʨʘʮʠʠ ʢʦʜʘ ʠ ʝʛʦ ʦʮʝʥʢʠ ʩʠʩʪʝʤʦʡ çKattisè 127 ʩʣʫʯʘʡʥʳʭ ʟʘʜʘʯ ʥʘ Python, 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʧʦ ʪʨʝʤ ʫʨʦʚʥʷʤ ʩʣʦʞʥʦʩʪʠ. ʂʘʞʜʦʝ ʟʘʜʘʥʠʝ ʧʦ ʢʦʜʠʨʦʚʘʥʠʶ 

ʦʪ ʩʠʩʪʝʤʳ çKattisè ʦʪʧʨʘʚʣʷʣʦʩʴ ʚ ChatGPT-3.5. ʀʟ 127 ʨʝʰʝʥʠʡ ʪʦʣʴʢʦ 

19 (15%) ʙʳʣʠ ʧʦʣʥʦʩʪʴʶ ʧʨʠʥʷʪʳ çKattisè, ʠʟ ʥʠʭ 10 ʨʝʰʝʥʠʡ ʦʪʥʦʩʠʣʠʩʴ ʢ 

ʧʝʨʚʦʤʫ ʫʨʦʚʥʶ ʩʣʦʞʥʦʩʪʠ. ɼʣʷ 108 ʟʘʜʘʯ ʩ ʥʝʧʨʘʚʠʣʴʥʳʤ ʧʦ ʦʮʝʥʢʝ Kattis 

ʨʝʰʝʥʠʝʤ 83 (77%) ʙʳʣʠ ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʢʘʢ çʥʝʧʨʘʚʠʣʴʥʳʡ ʦʪʚʝʪè, 

16 (15%) ʢʘʢ çʦʰʠʙʢʘ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷè ʠ 9 (8%) ʢʘʢ çʧʨʝʚʳʰʝʥ ʣʠʤʠʪ 

ʚʨʝʤʝʥʠè. ʀʟ 108 ʥʝʧʨʘʚʠʣʴʥʳʭ ʨʝʰʝʥʠʡ 19 (15% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ) ʙʳʣʠ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʳ ʢʘʢ ʯʘʩʪʠʯʥʦ ʧʨʠʥʷʪʳʝ, ʪʦ ʝʩʪʴ ʧʨʦʰʝʜʰʠʝ ʧʨʦʚʝʨʢʫ ʥʘ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʯʘʩʪʠ ʪʝʩʪʦʚʳʭ ʜʘʥʥʳʭ. ɹʳʣʘ ʦʙʥʘʨʫʞʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʘʷ 

ʢʦʨʨʝʣʷʮʠʷ (0,43) ʤʝʞʜʫ ʦʜʦʙʨʝʥʥʳʤʠ ʨʝʰʝʥʠʷʤʠ ʠ ʢʦʣʠʯʝʩʪʚʦʤ ʧʦʧʳʪʦʢ ʠ 

ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʢʦʨʨʝʣʷʮʠʷ (-0,48) ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʩʣʦʞʥʦʩʪʠ ʠ ʢʦʣʠʯʝʩʪʚʦʤ 

ʦʜʦʙʨʝʥʥʳʭ ʨʝʰʝʥʠʡ.  

N. Kiesler ʠ D. Schiffner [109] ʧʨʦʚʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ ChatGPT-3.5 ʠ GPT-4 ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʚʚʦʜʥʦʛʦ ʢʫʨʩʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ Python. ɼʣʷ ʵʪʦʛʦ ʠʟ ʦʪʢʨʳʪʦʡ ʧʣʘʪʬʦʨʤʳ CodingBat 

ʙʳʣʠ ʚʟʷʪʳ 72 ʟʘʜʘʯʠ. ɹʗʄ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʦʪ 94,4% ʜʦ 95,8% 

ʧʨʘʚʠʣʴʥʳʭ ʨʝʰʝʥʠʡ. ʆʜʥʘʢʦ ʘʚʪʦʨʳ ʧʦʜʯʝʨʢʠʚʘʶʪ, ʯʪʦ ʪʠʧʦʚʳʝ ʨʝʰʝʥʠʷ 

ʜʣʷ ʚʩʝʭ ʟʘʜʘʯ CodingBat ʜʦʩʪʫʧʥʳ ʥʘ GitHub, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, 
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ʯʪʦ ʚʝʨʦʷʪʥʦʩʪʴ ʪʦʛʦ, ʯʪʦ ChatGPT ʙʳʣ ʦʙʫʯʝʥ ʥʘ ʪʘʢʠʭ ʜʘʥʥʳʭ, ʚʳʩʦʢʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʪʘʢʞʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʦʙʝ ɹʗʄ ʧʨʝʜʦʩʪʘʚʣʷʣʠ ʪʝʢʩʪʦʚʳʝ 

ʦʙʲʷʩʥʝʥʠʷ ʠ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʚ 97,2% ʩʣʫʯʘʝʚ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʝʟʥʦ ʜʣʷ 

ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. 

J. Savelka ʠ ʩʦʘʚʪʦʨʳ [126] ʦʮʝʥʠʣʠ ʩʧʦʩʦʙʥʦʩʪʴ ɹʗʄ DaVinci 

(text-davinci-002 ʠ text-davinci-003) ʥʘ ʙʘʟʝ ChatGPT ʩʜʘʚʘʪʴ ʵʢʟʘʤʝʥʳ ʥʘ 

ʚʚʦʜʥʳʭ ʠ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʢʫʨʩʘʭ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʥʘ Python ʧʦ ʪʘʢʠʤ 

ʪʝʤʘʤ ʢʘʢ çʚʚʝʜʝʥʠʝ ʚ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʝè, çʪʠʧʳ ʜʘʥʥʳʭè, çʧʝʨʝʤʝʥʥʳʝè, 

ʚʚʦʜ-ʚʳʚʦʜ, ʙʘʟʦʚʳʝ ʦʧʝʨʘʮʠʠè, çʫʩʣʦʚʠʷ, ʮʠʢʣʳ, ʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠè, 

çʬʫʥʢʮʠʠ ʠ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭè, çʤʦʜʫʣʠ ʠ ʧʘʢʝʪʳè, çʩʪʨʦʢʠè, çʆʆʇè. 

ʈʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʟ 530 ʟʘʜʘʯ text-davinci-002 ʧʨʘʚʠʣʴʥʦ ʨʝʰʠʣ 

301  (56,8%), ʘ text-davinci-003 ï 341 (64,3%). ʍʦʪʷ ʧʨʦʛʨʝʩʩ ʚ ʚʝʨʩʠʷʭ ɹʗʄ 

ʦʯʝʚʠʜʝʥ, ʥʦ ʧʨʦʭʦʜʥʦʡ ʙʘʣʣ ʜʣʷ ʜʘʥʥʳʭ ʪʝʩʪʦʚ ʩʦʩʪʘʚʣʷʝʪ 70%, ʠ ʘʚʪʦʨʳ 

ʜʝʣʘʶʪ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ DaVinci ʥʝ ʧʨʦʰʝʣ ʵʢʟʘʤʝʥ.  

ɸʥʘʣʠʟ ʨʘʙʦʪ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʘʜʘʧʪʠʚʥʦʝ ʦʙʫʯʝʥʠʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʧʨʠ ʘʛʝʥʪʥʦʤ ʧʦʜʭʦʜʝ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʦʜʥʦʛʦ ʘʛʝʥʪʘ. ʕʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʩʤʦʜʝʣʠʨʦʚʘʪʴ 

ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʠ ʨʝʰʠʪʴ ʟʘʜʘʯʠ ʦʧʝʨʘʪʠʚʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʀʆʊ ʠ 

ʜʠʥʘʤʠʯʝʩʢʦʡ ʘʜʘʧʪʘʮʠʠ. 

ʆʙʟʦʨ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʘʜʘʧʪʠʚʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʦʣʴʰʠʭ ʷʟʳʢʦʚʳʭ 

ʤʦʜʝʣʝʡ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʦʧʠʩʘʥʳ ʨʘʟʣʠʯʥʳʝ ʧʦʜʭʦʜʳ ʢ ʩʦʟʜʘʥʠʶ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʘʜʘʧʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʙʦʣʴʰʠʭ ʷʟʳʢʦʚʳʭ ʤʦʜʝʣʝʡ. 

ʐʠʨʦʢʦ ʧʨʠʤʝʥʷʝʤʘʷ ʀʕʆʉ Moodle ʠʤʝʝʪ ʩʨʝʜʩʪʚʘ ʧʦʩʪʨʦʝʥʠʷ ʀʆʊ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʡʜʝʥʥʳʭ ʪʝʩʪʦʚ [43]. ʊʘʢʞʝ ʚ Moodle 

ʨʝʘʣʠʟʦʚʘʥʘ ʧʦʜʩʠʩʪʝʤʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪʩʷ 

ʠʥʪʝʛʨʠʨʦʚʘʪʴʩʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʥʝʡʨʦʥʥʳʤʠ ʩʝʪʷʤʠ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʠ 

ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʠ ʨʝʰʝʥʠʠ ʪʘʢʠʭ ʟʘʜʘʯ, ʢʘʢ ʛʝʥʝʨʘʮʠʷ ʪʝʩʪʦʚʳʭ 
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ʟʘʜʘʥʠʡ ʠʣʠ ʨʝʘʣʠʟʘʮʠʷ ʜʠʘʣʦʛʦʚʦʛʦ ʘʛʝʥʪʘ, ʧʦʤʦʛʘʶʱʝʛʦ ʚ ʦʙʲʷʩʥʝʥʠʠ 

ʤʘʪʝʨʠʘʣʦʚ ʢʫʨʩʘ [44; 45]. 

C. Qian ʠ ʩʦʘʚʪʦʨʳ ʦʧʠʩʳʚʘʶʪ [121] ʧʘʨʘʜʠʛʤʫ ʤʥʦʛʦʘʛʝʥʪʥʦʛʦ 

ʦʙʫʯʝʥʠʷ, ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʜʣʷ ʨʘʩʰʠʨʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʘʛʝʥʪʦʚ ʚ 

ʠʥʪʝʨʘʢʪʠʚʥʦʤ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʢʦʧʣʝʥʥʦʛʦ ʦʧʳʪʘ. ɺ 

ʩʪʘʪʴʝ ʦʧʠʩʳʚʘʝʪʩʷ ʬʨʝʡʤʚʦʨʢ, ʢʦʪʦʨʳʡ ʦʙʲʝʜʠʥʷʝʪ ʜʚʘ ʪʠʧʘ ʷʟʳʢʦʚʳʭ 

ʘʛʝʥʪʦʚ (ʠʥʩʪʨʫʢʪʦʨ ʠ ʘʩʩʠʩʪʝʥʪ) ʩ ʧʦʤʦʱʴʶ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʦʜʫʣʝʡ 

ʩʦʚʤʝʩʪʥʦʛʦ ʦʪʩʣʝʞʠʚʘʥʠʷ, ʟʘʧʦʤʠʥʘʥʠʷ ʠ ʤʳʰʣʝʥʠʷ. 

ɺ ʨʘʙʦʪʝ P. Denny ʠ ʩʦʘʚʪʦʨʦʚ [102] ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʦʜʭʦʜ ʢ ʦʙʫʯʝʥʠʶ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ, 

ʦʩʥʦʚʘʥʥʫʶ ʥʘ ʫʧʨʘʞʥʝʥʠʷʭ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʘʟʚʠʪʠʝ ʥʘʚʳʢʦʚ ʩʦʟʜʘʥʠʷ 

ʵʬʬʝʢʪʠʚʥʳʭ ʟʘʧʨʦʩʦʚ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʢʦʜʘ ʩ ʧʦʤʦʱʴʶ ʙʦʣʴʰʠʭ ʷʟʳʢʦʚʳʭ 

ʤʦʜʝʣʝʡ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʚʝʙ-ʠʥʩʪʨʫʤʝʥʪ 

Promptly, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʩʪʫʜʝʥʪʘʤ ʬʦʨʤʫʣʠʨʦʚʘʪʴ ʟʘʧʨʦʩʳ ʜʣʷ ɹʗʄ, ʥʘ 

ʦʩʥʦʚʝ ʧʦʜʩʢʘʟʦʢ ʛʝʥʝʨʠʨʫʝʪ ʬʨʘʛʤʝʥʪʳ Python-ʢʦʜʘ ʠ ʧʨʦʚʝʨʷʝʪ 

ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʡ ʢʦʜ ʚ ʠʥʩʪʨʫʤʝʥʪʝ CodeRunner.  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʨʘʙʦʪʫ ʛʨʫʧʧʳ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʧʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ T. Wang, ʢʦʪʦʨʳʝ ʩʦʟʜʘʣʠ ʤʥʦʛʦʘʛʝʥʪʥʫʶ ʩʠʩʪʝʤʫ GenMentor, 

ʛʜʝ ʢʘʞʜʳʡ ʘʛʝʥʪ ʥʘ ʙʘʟʝ ɹʗʄ ʚʳʧʦʣʥʷʝʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʫʶ ʟʘʜʘʯʫ: 

ī ɸʛʝʥʪ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʥʘʚʳʢʦʚ, ʦʙʫʯʝʥʥʳʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ Chain of 

Thought ʥʘ ʜʘʪʘʩʝʪʝ çʮʝʣʴ Ÿ ʥʘʚʳʢʠè ʩʦʧʦʩʪʘʚʣʷʝʪ ʮʝʣʠ ʦʙʫʯʝʥʠʷ ʩ 

ʥʝʦʙʭʦʜʠʤʳʤʠ ʥʘʚʳʢʘʤʠ.  

ī ɸʛʝʥʪ ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ ʦʙʫʯʘʶʱʝʛʦʩʷ ʩʦʟʜʘʝʪ ʜʠʥʘʤʠʯʝʩʢʠʡ 

ʧʨʦʬʠʣʴ ʩʪʫʜʝʥʪʘ, ʚʢʣʶʯʘʶʱʠʡ ʫʨʦʚʥʠ ʚʣʘʜʝʥʠʷ ʥʘʚʳʢʘʤʠ, ʧʨʝʜʧʦʯʪʝʥʠʷ ʠ 

ʧʦʚʝʜʝʥʠʝ. 

ī ɸʛʝʥʪ ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʨʘʝʢʪʦʨʠʠ ʩʦʟʜʘʝʪ ʧʝʨʩʦʥʘʣʠʟʠʨʦʚʘʥʥʫʶ 

ʫʯʝʙʥʫʶ ʪʨʘʝʢʪʦʨʠʶ, ʢʦʪʦʨʘʷ ʘʜʘʧʪʠʨʫʝʪʩʷ ʧʦ ʤʝʨʝ ʧʨʦʛʨʝʩʩʘ ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʠʤʫʣʷʮʠʠ ʤʦʞʝʪ ʧʨʝʜʩʢʘʟʘʪʴ ʨʝʘʢʮʠʶ ʩʪʫʜʝʥʪʘ ʥʘ ʢʦʥʪʝʥʪ ʠ 

ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʪʨʘʝʢʪʦʨʠʶ. 
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ī ɸʛʝʥʪ ʩʦʟʜʘʥʠʷ ʢʦʥʪʝʥʪʘ ʛʝʥʝʨʠʨʫʝʪ ʫʯʝʙʥʳʝ ʤʘʪʝʨʠʘʣʳ ʯʝʨʝʟ 

ʤʝʭʘʥʠʟʤ ʚʳʙʦʨʢʠ ʩ ʜʦʧʦʣʥʝʥʠʝʤ. 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ GenMentor ʥʘ 20ï30% ʪʦʯʥʝʝ ʙʘʟʦʚʳʭ 

ʤʝʪʦʜʦʚ (ʥʘʧʨʠʤʝʨ, Direct Prompt) ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʥʝʦʙʭʦʜʠʤʳʭ ʥʘʚʳʢʦʚ, ʘ 

ʢʘʯʝʩʪʚʦ ʪʨʘʝʢʪʦʨʠʡ ʦʙʫʯʝʥʠʷ ʧʦ ʪʘʢʠʤ ʤʝʪʨʠʢʘʤ ʢʘʢ çʇʨʦʛʨʝʩʩʠʷè ʠ 

çɺʦʚʣʝʯʝʥʥʦʩʪʴè ʚʳʰʝ. ʋʯʘʩʪʥʠʢʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʦʪʤʝʪʠʣʠ, ʯʪʦ GenMentor 

ʫʣʫʯʰʠʣ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ (85% ʫʯʘʩʪʥʠʢʦʚ) ʠ ʧʦʚʳʩʠʣʘ ʧʝʨʩʦʥʘʣʠʟʘʮʠʶ 

ʢʦʥʪʝʥʪʘ (80% ʫʯʘʩʪʥʠʢʦʚ). 

ʆʜʥʘʢʦ ʚ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ ʦʪʩʫʪʩʪʚʫʝʪ 

ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʝ ʦʧʠʩʘʥʠʝ ʢʨʠʪʝʨʠʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʯʪʦ 

ʥʝ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ ʦʙʫʯʝʥʠʷ, ʥʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʜʘʪʴ ʦʪʚʝʪ ʥʘ ʚʦʧʨʦʩ: ʙʫʜʝʪ 

ʣʠ ʜʦʩʪʠʛʥʫʪ ʪʨʝʙʫʝʤʳʡ (ʠʥʦʛʜʘ ʤʠʥʠʤʘʣʴʥʳʡ) ʫʨʦʚʝʥʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʢʦʤʧʝʪʝʥʮʠʡ ʟʘ ʦʪʚʝʜʝʥʥʦʝ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʦʡ ʚʨʝʤʷ.  

ɻʦʚʦʨʷ ʙʫʢʚʘʣʴʥʦ, ʀʕʆʉ, ʧʦʜʦʙʥʳʝ GenMentor, ʧʦʟʚʦʣʷʪ ʫʧʨʦʯʠʪʴ 

ʩʚʦʠ ʫʩʧʝʭʠ ʩʪʫʜʝʥʪʘʤ-ʦʪʣʠʯʥʠʢʘʤ, ʧʦʜʪʷʥʫʪʴʩʷ ʩʪʫʜʝʥʪʘʤ-ʭʦʨʦʰʠʩʪʘʤ, ʥʦ 

ʥʝ ʜʘʜʫʪ ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʦʪʚʝʪʳ ʥʘ ʪʘʢʠʝ ʚʦʧʨʦʩʳ ʢʘʢ, ʦʩʚʦʠʪ ʣʠ ʚ ʪʝʢʫʱʝʤ 

ʩʝʤʝʩʪʨʝ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʳʡ ʫʨʦʚʝʥʴ ʩʪʫʜʝʥʪ-ʪʨʦʝʯʥʠʢ ʠ ʢʘʢʠʝ 

ʜʝʡʩʪʚʠʷ ʠ ʟʘ ʢʘʢʦʝ ʚʨʝʤʷ ʤʦʞʥʦ ʧʨʝʜʧʨʠʥʷʪʴ, ʯʪʦʙʳ ʭʦʨʦʰʠʩʪ ʜʦʩʪʠʛ ʫʨʦʚʥʷ 

ʦʪʣʠʯʥʠʢʘ.  

ɸʥʘʣʠʟ ʫʢʘʟʘʥʥʳʭ ʨʘʙʦʪ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʥʝʩʤʦʪʨʷ 

ʥʘ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤ ʘʜʘʧʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, 

ʠʩʧʦʣʴʟʫʶʱʠʭ ʤʥʦʛʦʘʛʝʥʪʥʳʡ ʧʦʜʭʦʜ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ ʥʝ ʦʧʝʨʠʨʫʶʪ 

ʧʦʥʷʪʠʝʤ ʀʆʊ, ʧʦʵʪʦʤʫ ʥʝ ʧʦʟʚʦʣʷʶʪ ʜʠʥʘʤʠʯʝʩʢʠ ʠʟʤʝʥʷʪʴ ʀʆʊ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʦʛʦ ʩʮʝʥʘʨʠʷ ʠ ʫʯʠʪʳʚʘʶʪ ʪʦʣʴʢʦ 

ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ. 

 

1.4 ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʘ ʫʧʨʘʚʣʝʥʠʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʝʡ ʚ ʚʠʜʝ ʢʦʤʧʣʝʢʩʘ 
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ʧʨʦʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʜʦʩʪʠʞʝʥʠʝ 

ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʟʘ ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʚʨʝʤʷ ʧʨʠ 

ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ. ʇʨʠ ʵʪʦʤ ʜʦʣʞʥʘ ʙʳʪʴ ʫʯʪʝʥʘ 

ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪ ɹʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ.  

ʇʦʜ ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʴʶ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ ʚ ʥʘʩʪʦʷʱʝʡ 

ʜʠʩʩʝʨʪʘʮʠʠ ʧʦʥʠʤʘʝʪʩʷ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʦʜʥʦʟʥʘʯʥʦ ʧʨʝʜʩʢʘʟʘʪʴ ʥʘ ʦʩʥʦʚʝ 

ʧʦʣʥʦʛʦ ʟʥʘʥʠʷ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʠ ʧʨʘʚʠʣ ʙʫʜʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ 

çʇʨʝʧʦʜʘʚʘʪʝʣʴ-ʆʙʫʯʘʶʱʠʡʩʷè ʚ ʩʚʷʟʠ ʩ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʘʣʴʪʝʨʥʘʪʠʚ ʥʘ 

ʢʘʞʜʦʤ ʵʪʘʧʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ, ʚʣʠʷʥʠʝʤ ʩʣʫʯʘʡʥʳʭ ʠ ʥʝʩʣʫʯʘʡʥʳʭ 

ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʧʨʝʜʩʢʘʟʘʥʠʷ 

ʥʝʢʦʪʦʨʳʭ ʧʨʦʮʝʩʩʦʚ. 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʦʙʱʫʶ 

ʥʘʫʯʥʫʶ ʟʘʜʘʯʫ: ʨʘʟʨʘʙʦʪʘʪʴ ʤʦʜʝʣʠ ʠ ʤʝʪʦʜʠʢʫ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʜʦʩʪʠʞʝʥʠʝ ʦʙʫʯʘʶʱʠʤʩʷ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʚ 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʩʨʦʢʠ, ʟʘ ʩʯʝʪ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʩ ʫʯʝʪʦʤ 

ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ.  

ɼʣʷ ʨʝʰʝʥʠʷ ʦʙʱʝʡ ʥʘʫʯʥʦʡ ʟʘʜʘʯʠ ʝʝ ʥʝʦʙʭʦʜʠʤʦ ʜʝʢʦʤʧʦʟʠʨʦʚʘʪʴ 

ʥʘ ʩʣʝʜʫʶʱʫʶ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʟʘʠʤʦʫʚʷʟʘʥʥʳʭ ʯʘʩʪʥʳʭ ʥʘʫʯʥʳʭ ʟʘʜʘʯ: 

1) ʨʘʟʨʘʙʦʪʢʘ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʪʨʘʝʢʪʦʨʠʠ, ʫʯʠʪʳʚʘʶʱʝʡ ʩʦʙʣʶʜʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ 

ʥʘʚʳʢʦʚ ʠ ʩʨʦʢʦʚ ʦʙʫʯʝʥʠʷ ʠ ʚʢʣʶʯʘʶʱʝʡ ʜʠʥʘʤʠʯʝʩʢʠ ʬʦʨʤʠʨʫʝʤʫʶ ʥʘ 

ʦʩʥʦʚʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʙʘʟʫ ʟʥʘʥʠʡ; 

2) ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʨʠ ʵʣʝʢʪʨʦʥʥʦʤ ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ; 

ʠ ʯʘʩʪʥʫʶ ʧʨʠʢʣʘʜʥʫʶ ʟʘʜʘʯʫ: 
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3) ʨʘʟʨʘʙʦʪʢʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʩʦʟʜʘʥʠʶ ʢʦʤʧʣʝʢʩʘ 

ʧʨʦʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʩ ʫʯʝʪʦʤ ʩʦʙʣʶʜʝʥʠʷ ʟʘʜʘʥʥʦʛʦ 

ʫʨʦʚʥʷ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʠ ʩʨʦʢʦʚ ʦʙʫʯʝʥʠʷ.  

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʘ 

ʜʦʩʪʠʞʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ Ὑ ʢʫʨʩʘ ʚ 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʨʦʢʠ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ 

ʩʪʘʥʜʘʨʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʩ ʫʯʝʪʦʤ ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʦʩʚʦʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʦʙʫʯʘʶʱʠʤʩʷ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʦ ʢʘʢ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ 

ʚʨʝʤʝʥʠ Ὕ  ʚ ʚʠʜʝ ʬʦʨʤʫʣ r(4) ʠ ʥʝʨʘʚʝʥʩʪʚ (5) 

 Ὑ ὪὝ, (4) 

 Ὑ Ὑ Ὑ ȟὝ Ὕ Ὕ , (5) 

 

ʛʜʝ  Ὑ  ï ʬʘʢʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʫʨʦʚʥ ̫ ɿʋʅ ʚ ʙʘʣʣʘʭ ʧʨʠ ʵʣʝʢʪʨʦʥʥʦʤ 

ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ;  

Ὑ  ï ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘ ̫ʦʮʝʥʢʘ ʫʨʦʚʥ ̫ɿʋʅ ʚ ʙʘʣʣʘʭ ʩʦʛʣʘʩʥʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ ʢʫʨʩʘ; 

Ὑ  ï ʤʘʢʩʠʤʘʣʴʥʘ ̫ ʦʮʝʥʢʘ ʫʨʦʚʥ ̫ ɿʋʅ ʚ ʙʘʣʣʘʭ ʩʦʛʣʘʩʥʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ ʢʫʨʩʘ; 

4  ʬʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ (ʚ ʯʘʩʘʭ) ʠʟʫʯʝʥʠʷ ʢʫʨʩʘ; 

Ὕ  ï ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʚʨʝʤʷ ʠʟʫʯʝʥʠʷ ʢʫʨʩʘ (ʚ ʯʘʩʘʭ), 

ʚʢʣʶʯʘʶʱʝʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ ʠʟʫʯʝʥʠʷ ʢʫʨʩʘ ʩʦʛʣʘʩʥʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ ʜʠʩʮʠʧʣʠʥʳ ʠ ʚʨʝʤʷ, ʟʘʪʨʘʯʝʥʥʦʝ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʥʘ ʨʘʙʦʪʫ ʧʦ ʢʫʨʩʫ; 

4  ï ʤʠʥʠʤʘʣʴʥʦʝ ʚʨʝʤʷ (ʚ ʯʘʩʘʭ) ʠʟʫʯʝʥʠʷ ʢʫʨʩʘ, ʤʦʞʝʪ ʙʳʪʴ 

ʦʮʝʥʝʥʦ ʢʘʢ ʚʨʝʤʷ ʢʦʥʪʘʢʪʥʦʡ ʨʘʙʦʪʳ Ô˗̏̎̓. 

ɿʘʜʘʯʘ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ɿʋʅ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʫʩʣʦʚʠʷ 

Ὑ Ὑ Ὑ ȟὝ Ὕ Ὕ  ʤʦʞʝʪ ʙʳʪʴ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʢʘʢ 

ʥʘʭʦʞʜʝʥʠʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ ʀʕʆʉ ὄ, ʦʧʠʩʳʚʘʝʤʦʛʦ ʬʫʥʢʮʠʝʡ (6) 
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 έὴὸὭάόάὄ , (6) 

 

ʛʜʝ  ὄ ï ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ, 

ʦʧʠʩʳʚʘʝʤʘʷ ʬʦʨʤʫʣʦʡ (7) 

 ὄ ộὃȟὃȟὅỚ. (7) 

ʛʜʝ ὃ ï ʤʥʦʞʝʩʪʚʦ ʦʙʫʯʘʶʱʠʭʩʷ; 

ὃ ï ʤʥʦʞʝʩʪʚʦ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ; 

C ï ʤʥʦʞʝʩʪʚʦ ʠʟʫʯʘʝʤʳʭ ʢʫʨʩʦʚ. 

 

ʅʝʦʙʭʦʜʠʤʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʀʕʆʉ ὄ ʷʚʣʷʝʪʩʷ 

ʦʙʷʟʘʪʝʣʴʥʳʤ ʫʩʣʦʚʠʝʤ, ʧʦʩʢʦʣʴʢʫ ʩʙʦʨ ʚʩʝʭ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʮʝʣʠ ʜʠʩʩʝʨʪʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʚ ʨʫʯʥʦʤ ʨʝʞʠʤʝ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ 

ʟʘʪʨʫʜʥʠʪʝʣʴʥʳʤ.  

ʅʘʭʦʞʜʝʥʠʝ έὴὸὭάόάὄ  ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʚʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʢʨʠʪʝʨʠʷ 

ʦʧʪʠʤʘʣʴʥʦʩʪʠ (8) 

 

 2 2 4᷈ 4 ʀ᷉2 Ὑ 2 4᷈ 4 ʀ, (8) 

 

ʛʜʝ  ʀ ï ʧʦʨʦʛ ʨʠʩʢʘ, ʪʦ ʝʩʪʴ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʦʚ, ʧʦʩʣʝ ʢʦʪʦʨʦʛʦ ʜʦʩʪʠʞʝʥʠʝ 

ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ɿʋʅ ʟʘ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ ʩʯʠʪʘʝʪʩʷ 

ʥʝʚʦʟʤʦʞʥʳʤ. 

 

ʇʨʠ ʵʪʦʤ ʜʦʣʞʥʦ ʩʦʙʣʶʜʘʪʴʩʷ ʫʩʣʦʚʠʝ, ʯʪʦ ʟʘ ʟʘʜʘʥʥʦʝ ʚʨʝʤʷ 4  

ʜʦʣʞʝʥ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪ ʤʠʥʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ɿʋʅ ʤʦʜʫʣʝʡ ʫʯʝʙʥʳʭ 

ʜʠʩʮʠʧʣʠʥ Ὑ, ʘ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʬʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ Ὕ ʤʝʥʴʰʝ 

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʛʦ ʚʨʝʤʝʥʠ 4  ʫʨʦʚʝʥʴ ɿʋʅ Ὑ ʜʦʣʞʝʥ 

ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴʩʷ ʜʦ ʤʦʤʝʥʪʘ ʜʦʩʪʠʞʝʥʠʷ Ὕ  ʠʣʠ ʤʦʤʝʥʪʘ Ὑ Ὑ .  

 

ɺʳʚʦʜʳ ʧʦ ʧʝʨʚʦʡ ʛʣʘʚʝ 

 

ɺ ʧʝʨʚʦʡ ʛʣʘʚʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʩʦʚʨʝʤʝʥʥʳʭ 

ʨʦʩʩʠʡʩʢʠʡ ʠ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʠ 
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ʘʜʘʧʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ ʦʙʫʯʘʶʱʠʝ 

ʩʠʩʪʝʤʳ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʨʝʰʝʥʠʝ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʠ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ɿʋʅ ʟʘ 

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʩʫʱʝʩʪʚʫʶʱʠʝ ʘʣʛʦʨʠʪʤʳ, ʤʝʪʦʜʳ ʠ ʩʠʩʪʝʤʳ, 

ʬʦʨʤʠʨʫʶʱʠʝ ʀʆʊ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʄʇʇʈ, ʤʥʦʛʦʘʛʝʥʪʥʦʩʪʠ ʠ ʥʝʡʨʦʥʥʳʭ 

ʩʝʪʝʡ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ. ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʦʜʝʣʝʡ ʚʣʠʷʥʠʷ 

ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʩ ʫʯʝʪʦʤ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʛʦ 

ʫʨʦʚʥʷ ɿʋʅ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʨʦʢʠ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʪʨʝʙʦʚʘʥʠʡ. 

ɸʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʀʕʆʉ ʠ ʤʝʪʦʜʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʀʆʊ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʬʝʨʝ ʦʙʫʯʝʥʠʷ ʢʦʤʧʴʶʪʝʨʥʳʤ ʥʘʫʢʘʤ, 

ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʢʣʘʩʩʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʀʆʊ ʩʪʘʣʢʠʚʘʝʪʩʷ ʩ ʧʨʠʥʮʠʧʠʘʣʴʥʳʤʠ 

ʪʨʫʜʥʦʩʪʷʤʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʧʠʩʘʥʠʷ ʩʣʦʞʥʳʭ 

ʟʘʚʠʩʠʤʦʩʪʝʡ ʚ ʫʩʣʦʚʠʷʭ ʧʦʩʪʦʷʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʧʦʜʭʦʜʦʚ ʢ ʫʯʝʙʥʦʤʫ ʧʨʦʮʝʩʩʫ. 

ɺ ʨʷʜʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʘʧʧʘʨʘʪʦʚ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʕʆʉ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʪʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ 

ʠʥʪʝʣʣʝʢʪʘ, ʦʙʣʘʜʘʶʱʠʝ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʧʦ ʘʜʘʧʪʘʮʠʠ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʢ ʦʩʦʙʝʥʥʦʩʪʷʤ ʦʙʝʱʘʶʱʝʛʦʩʷ, 

ʦʜʥʘʢʦ ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʘʣʴʥʦ ʨʘʩʧʨʝʜʝʣʠʪʴ ʚʨʝʤʷ ʠ  ʫʯʝʩʪʴ 

ʚʣʠʷʥʠʝ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʀʆʊ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ɿʋʅ ʟʘ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ. 

ɺ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʨʘʙʦʪʘʭ ʦʧʠʩʳʚʘʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ 

ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʧʠʩʘʥʠʷ ʟʘʚʠʩʠʤʦʩʪʝʡ ʠ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʳʝ ʟʘʜʘʯʠ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʦʜʥʘʢʦ ʧʨʠʚʝʜʝʥʥʳʝ ʪʘʤ ʤʦʜʝʣʠ ʥʝ ʦʧʠʩʳʚʘʶʪ 

ʢʦʤʧʣʝʢʩʥʦ ʟʘʚʠʩʠʤʦʩʪʴ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ ʚʳʧʦʣʥʝʥʠʠ ʜʝʡʩʪʚʠʡ ʦʪ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʠ ʪʝʢʫʱʝʛʦ ʫʨʦʚʥʷ ɿʋʅ ʚ ʫʩʣʦʚʠʷʭ ʚʣʠʷʥʠʷ 
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ʢʦʥʢʨʝʪʥʳʭ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʠ ʜʝʡʩʪʚʠʡ 

ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʟʘʜʘʯʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʘʢʪʫʘʣʴʥʘ ʠ ʩʚʷʟʘʥʘ ʩ 

ʢʦʤʧʣʝʢʩʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʡʨʦʩʝʪʝʡ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʤʘʨʢʦʚʩʢʦʤ 

ʧʨʦʮʝʩʩʝ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ɿʋʅ ʟʘ 

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ ʧʫʪʝʤ ʜʠʥʘʤʠʯʝʩʢʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ. 
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ɻʣʘʚʘ 2 

ʄʦʜʝʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ           

ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ  

 

2.1 ʆʙʦʩʥʦʚʘʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ  

ʚ ʮʝʣʷʭ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ɿʋʅ  

ʟʘ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ   

 

ʂʘʢ ʧʦʢʘʟʘʥʦ ʚ ʧʝʨʚʦʡ ʛʣʘʚʝ, ʜʦʩʪʠʞʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ɿʋʅ ʟʘ 

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʦ ʢʘʢ ʧʨʦʮʝʩʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʦʙʫʯʘʶʱʝʛʦʩʷ ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʡʩʪʚʠʷ ʜʝʩʪʨʫʢʪʠʚʥʳʭ 

ʬʘʢʪʦʨʦʚ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʤʳʡ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʴ  ʁʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ 

ɿʋʅ ʦʪ ʚʨʝʤʝʥʠ. 

ɸʥʘʣʠʟ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʣʷ ʦʧʠʩʘʥʠʷ ʪʘʢʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʤʦʜʝʣʝʡ: ʣʦʛʠʩʪʠʯʝʩʢʘʷ 

ʬʫʥʢʮʠʷ, ʤʦʜʝʣʴ ʈʘʰʘ, ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʘʷ ʤʦʜʝʣʴ, Item Response Theory, 

ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʣʠʥʝʡʥʳʝ ʤʦʜʝʣʠ.  

ɺ ʥʘʩʪʦʷʱʝʡ ʜʠʩʩʝʨʪʘʮʠʠ ʫʯʝʙʥʳʡ ʧʨʦʮʝʩʩ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩ ʪʦʯʢʠ 

ʟʨʝʥʠʷ ʩʠʩʪʝʤʳ çʇʨʝʧʦʜʘʚʘʪʝʣʴ ï ʆʙʫʯʘʶʱʠʡʩʷè, ʚ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʜʚʘ ʫʨʦʚʥʷ: ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʠ ʛʨʫʧʧʦʚʦʡ. ʏʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʚʳʙʦʨ 

ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ  

[96; 106; 110; 111; 113; 123; 127; 130], ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʛʣʘʚʝ 1 ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʷʚʣʷʶʪʩʷ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʤʠ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʩʧʦʩʦʙʦʤ ʨʘʟʣʠʯʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚ ʨʘʤʢʘʭ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʥʘʧʨʠʤʝʨ çʉʪʫʜʝʥʪ-ʌʘʢʫʣʴʪʝʪè, çʅʘʚʳʢ ʘʩʧʠʨʘʥʪʘ ï ʅʘʫʯʥʳʡ 

ʨʫʢʦʚʦʜʠʪʝʣʴè, çɻʦʜʳ ï ʂʘʬʝʜʨʘè, çʇʨʦʭʦʞʜʝʥʠʝ ʪʝʩʪʘ ï ʦʩʦʙʝʥʥʦʩʪʠ ʢʫʨʩʘè, 

çʅʘʚʳʢ ï ʉʪʨʘʪʝʛʠʷ ʧʦʜʜʝʨʞʢʠè. ʆʜʥʘʢʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʠʝʨʘʨʭʠʯʝʩʢʠʝ 
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ʤʦʜʝʣʠ ʦʧʠʩʳʚʘʶʪ ʟʘʚʠʩʠʤʦʩʪʠ ʪʦʣʴʢʦ ʘʥʘʣʠʪʠʯʝʩʢʠʤ ʧʫʪʝʤ, ʯʪʦ ʥʝ 

ʧʦʟʚʦʣʷʝʪ ʚ ʜʦʣʞʥʦʡ ʤʝʨʝ ʫʯʝʩʪʴ ʚʣʠʷʥʠʝ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʦʧʠʩʘʪʴ 

ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʴ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʦʜ ʢʦʪʦʨʦʡ ʚ ʜʠʩʩʝʨʪʘʮʠʠ 

ʧʦʥʠʤʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʣʝʜʫʶʱʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ: 

ī ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʦʜʥʦʟʥʘʯʥʦ ʧʨʝʜʩʢʘʟʘʪʴ ʥʘ ʦʩʥʦʚʝ ʧʦʣʥʦʛʦ ʟʥʘʥʠʷ 

ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʠ ʧʨʘʚʠʣ ʙʫʜʫʱʝʝ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ 

çʇʨʝʧʦʜʘʚʘʪʝʣʴ-ʆʙʫʯʘʶʱʠʡʩʷè; 

ī ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚ ʥʘ ʵʪʘʧʘʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ;  

ī ʚʣʠʷʥʠʝ ʩʣʫʯʘʡʥʳʭ ʠ ʥʝʩʣʫʯʘʡʥʳʭ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ;  

ī ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʧʨʝʜʩʢʘʟʘʥʠʷ ʥʝʢʦʪʦʨʳʭ 

ʧʨʦʮʝʩʩʦʚ.  

ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʧʨʝʜʝʣʠʤ, ʯʪʦ ʤʦʜʝʣʴ, ʨʝʰʘʶʱʘ ̫ʟʘʜʘʯʫ ʧʦʩʪʨʦʝʥʠʷ 

ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʩʠʥʪʝʟʘ ʤʝʪʦʜʠʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ, 

ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʯʘʩʪʠ:  

ī ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʟʘʚʠʩʠʤʦʩʪʝʡ ʚ ʨʘʤʢʘʭ ʧʨʝʜʣʦʞʝʥʥʦʡ ʃ. ɿʘʜʝ ʢʦʥʮʝʧʮʠʠ 

çʤʷʛʢʠʭ ʚʳʯʠʩʣʝʥʠʡè, ʟʘʢʣʶʯʘʶʱʝʡʩʷ ʚ ʧʨʠʤʝʥʝʥʠʠ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʠ 

ʵʚʨʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʪʝʨʧʠʤʦʩʪʠ ʢ ʥʝʧʦʣʥʦʪʝ ʠ ʥʝʪʦʯʥʦʩʪʠ ʜʘʥʥʳʭ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʨʝʰʝʥʠʡ ʚ ʩʣʦʞʥʳʭ ʥʝʯʝʪʢʠʭ ʫʩʣʦʚʠʷʭ ʚʳʩʦʢʦʡ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ 

[134];  

ī ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʚʫʭ ʫʨʦʚʥʝʡ ʠʝʨʘʨʭʠʠ: ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ, 

ʚʢʣʶʯʘʶʱʝʛʦ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʦʙʫʯʘʶʱʝʛʦʩʷ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ ʠ ʛʨʫʧʧʦʚʦʛʦ, ʥʘ 

ʢʦʪʦʨʦʤ ʦʥʠ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ. 

ʉʭʝʤʘ ʪʘʢʦʡ ʤʦʜʝʣʠ ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 4. ʉʭʝʤʘ ʦʧʠʩʳʚʘʝʪ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʜʚʫʭ ʫʨʦʚʥʷʭ, ʘ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʦʩʪʦʷʥʠʡ ʀʕʆʉ ʟʘʜʘʝʪʩʷ ʀʋʇ, ʘ ʨʝʟʫʣʴʪʘʪ ʧʨʦʭʦʞʜʝʥʠʷ 

ʢʘʞʜʦʛʦ ʵʪʘʧʘ ʚ ʫʩʣʦʚʠʷʭ ʚʦʟʜʝʡʩʪʚʠʷ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʬʦʨʤʠʨʫʝʪ 

ʀʆʊ.  



58 

 

 

 

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 

 ʈʠʩʫʥʦʢ 4 ï ʉʭʝʤʘ ʜʚʫʭʫʨʦʚʥʝʚʦʡ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ  

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ 

 

ʅʘʭʦʞʜʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚ ʧʘʨʘʛʨʘʬʝ 1.4 ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʘʨʠʘʥʪʘ 

ʀʕʆʉ έὴὸὭάόάὄ  ʜʦʣʞʥʦ ʜʦʩʪʠʛʘʪʴʩʷ ʯʝʨʝʟ ʨʝʘʣʠʟʘʮʠʶ ʚ ʤʦʜʝʣʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʬʫʥʢʮʠʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 

ʫʨʦʚʥʷ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʩʣʝʜʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ: 

1) ʦʧʠʩʳʚʘʪʴ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʀʆʊ ʩ ʫʯʝʪʦʤ 

ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʠ ʧʨʦʭʦʞʜʝʥʠʷ ʦʙʫʯʘʶʱʠʤʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 

ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ ʚʩʣʝʜʩʪʚʠʝ ʚʣʠʷʥʠʷ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ; 

2) ʫʯʠʪʳʚʘʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥʠ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩ 

ʚʦʟʤʦʞʥʦʩʪʴʶ ʫʚʝʣʠʯʝʥʠʷ ʚʨʝʤʝʥʠ ʢʦʥʪʘʢʪʥʦʡ ʨʘʙʦʪʳ ʦʙʫʯʘʶʱʝʛʦʩʷ ʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ; 
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3) ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʤʠʥʠʤʠʟʘʮʠʶ ʦʰʠʙʦʢ ʦʙʫʯʘʶʱʝʛʦʩʷ ʠ ʦʰʠʙʦʢ 

ʦʮʝʥʢʠ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʠ ʢʦʥʪʘʢʪʥʦʡ 

ʨʘʙʦʪʳ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ʦʩʚʦʝʥʠʷ ʢʫʨʩʘ ʚ 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʨʦʢ. 

ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʥʝʦʙʭʦʜʠʤʦ ʦʙʦʩʥʦʚʘʪʴ ʩʦʩʪʘʚ 

ʠ ʩʪʨʫʢʪʫʨʫ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʦʧʠʩʘʪʴ 

ʝʝ ʚʘʞʥʝʡʰʠʝ ʢʦʤʧʦʥʝʥʪʳ.  

2.2 ʆʙʦʩʥʦʚʘʥʠʝ ʩʦʩʪʘʚʘ ʠ ʩʪʨʫʢʪʫʨʳ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ  

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʛʠʧʦʪʝʟʫ, ʯʪʦ 

ʦʧʪʠʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʀʕʆʉ έὴὸὭάόά ὄ  ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʯʝʨʝʟ 

ʦʧʠʩʘʥʠʝ ʬʫʥʢʮʠʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʜʚʫʭʫʨʦʚʥʝʚʦʡ ʤʦʜʝʣʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʩʚʷʟʴ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʠ ʛʨʫʧʧʦʚʦʛʦ ʫʨʦʚʥʷ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʀʕʆʉ ὄ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ 

ʩʪʨʫʢʪʫʨʥʦ-ʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʥʘ ʨʠʩʫʥʢʝ 5 ʠ ʚʢʣʶʯʘʝʪ ʚ ʩʚʦʝʤ ʩʦʩʪʘʚʝ  ʢʘʢ 

ʙʘʟʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ, ʦʪʨʘʞʘʶʱʠʝ ʦʙʲʝʢʪʳ ʠ ʤʥʦʞʝʩʪʚʘ, ʢʦʪʦʨʳʝ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦ ʚʩʝʭ ʯʘʩʪʥʳʭ ʤʦʜʝʣʷʭ ʠ ʤʝʪʦʜʠʢʝ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ, ʪʘʢ ʠ ʪʨʠ ʯʘʩʪʥʳʭ ʤʦʜʝʣʠ, ʦʧʠʩʳʚʘʶʱʠʭ ʚʳʧʦʣʥʝʥʠʝ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʛʨʫʧʧʦʚʦʤ ʫʨʦʚʥʷʭ.  

ɺ ʦʙʱʝʤ ʚʠʜʝ ʩʦʩʪʘʚ ʠ ʩʪʨʫʢʪʫʨʘ ʜʚʫʭʫʨʦʚʥʝʚʦʡ ʤʦʜʝʣʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 6. 

ɹʘʟʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ ʤʦʜʝʣʠ, ʘ ʪʘʢʞʝ ʚ ʯʘʩʪʥʳʭ 

ʤʦʜʝʣʷʭ, ʢʦʪʦʨʳʝ ʫʪʦʯʥʷʶʪ ʨʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 

çʇʨʝʧʦʜʘʚʘʪʝʣʴ ï ʆʙʫʯʘʶʱʠʡʩʷè ʠ ʧʦʟʚʦʣʷʶʪ ʦʧʠʩʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʤʦʜʝʣʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʦʪʣʠʯʘʶʱʠʝ ʝʝ ʦʪ ʨʘʥʝʝ 

ʧʨʝʜʣʦʞʝʥʥʳʭ ʨʝʰʝʥʠʡ. 
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ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 

ʈʠʩʫʥʦʢ 5 ï ʉʪʨʫʢʪʫʨʥʦ-ʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʩʚʷʟʠ ʜʚʫʭʫʨʦʚʥʝʚʦʡ ʤʦʜʝʣʠ  

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʀʕʆʉ  
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ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 

ʈʠʩʫʥʦʢ 6 ï ʉʪʨʫʢʪʫʨʥʦ-ʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ  

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ 

 

ɼʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʜʚʫʭʫʨʦʚʥʝʚʦʡ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʯʘʩʪʠ ʦʧʠʩʘʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʝʝ 

ʙʘʟʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʘʢ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ, ʪʘʢ ʠ ʥʘ 

ʛʨʫʧʧʦʚʦʤ ʫʨʦʚʥʷʭ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʠʞʝ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʦʩʪʘʚʘ ʙʘʟʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʦʜʝʣʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɹʘʟʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ, 

ʦʪʨʘʞʘʶʱʠʝ ʦʙʲʝʢʪʳ ʠ ʤʥʦʞʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚʦ ʚʩʝʭ ʯʘʩʪʥʳʭ 

ʤʦʜʝʣʷʭ ʠ ʤʝʪʦʜʠʢʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ ʚ ʬʦʨʤʘʣʴʥʦʤ ʚʠʜʝ 

ʤʦʛʫʪ ʙʳʪʴ ʦʧʠʩʘʥʳ ʢʘʢ ʰʝʩʪʝʨʢʘ (9)  

 

 ὃȟ̒ȟὖὰȟὝὶȟὑὦȟl , (9) 

 

ʛʜʝ  A ï ʤʥʦʞʝʩʪʚʦ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ; 
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ʩ ï ʚʳʙʨʘʥʥʳʡ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʢʫʨʩ, ̒ɴ ὅ; 

ὖὰ ï ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʫʯʝʙʥʳʡ ʧʣʘʥ; 

Tr ï ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʪʨʘʝʢʪʦʨʠʷ; 

ὑὦ ï ʙʘʟʘ ʟʥʘʥʠʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʘʛʝʥʪʦʚ; 

 lï ʤʥʦʞʝʩʪʚʦ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ. 

ɹʘʟʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ ὃȟ̒ȟὖὰȟὝὶȟὑὦ ʤʦʜʝʣʠ ʚ ʛʨʘʬʠʯʝʩʢʦʤ ʚʠʜʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 7 ʠ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʚʳʧʦʣʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʧʘʨʘʛʨʘʬʝ 2.1. 

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 

ʈʠʩʫʥʦʢ 7 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʙʘʟʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

 

ɼʣʷ ʜʝʪʘʣʠʟʘʮʠʠ ʪʦʛʦ, ʢʘʢ ʙʫʜʫʪ ʚʳʧʦʣʥʝʥʳ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʠʚʝʜʝʥʥʳʝ 

ʚ ʧʘʨʘʛʨʘʬʝ 2.1 ʦʧʠʰʝʤ ʢʘʞʜʳʡ ʙʘʟʦʚʳʡ ʢʦʤʧʦʥʝʥʪ ʤʦʜʝʣʠ ʧʦʜʨʦʙʥʝʝ. 
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ɹʘʟʦʚʳʡ ʢʦʤʧʦʥʝʥʪ çʄʥʦʞʝʩʪʚʦ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘè. 

ʄʥʦʞʝʩʪʚʦ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ɸ ʦʧʠʩʳʚʘʝʪʩʷ ʚ ʬʦʨʤʫʣʘʭ (10), 

(11) ʠ (12) 

 ὃ  ὥ ȟ᷾ ὥ ȟ᷾ὃ ᷾ὥ ᷾ὃ , (10) 

 ὃ ὥ ȟὥ ȣȟὥ , (11) 

 ὃ ὥȟὥȣȟὥ , (12) 

ʛʜʝ  ὥᶰὃ ï ʧʨʝʧʦʜʘʚʘʪʝʣ.ɹ ɺ ʤʦʜʝʣʠ ʩʜʝʣʘʥʦ ʜʦʧʫʱʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʦʜʠʥ 

ʢʫʨʩ ʚʝʜʝʪ ʪʦʣʴʢʦ ʦʜʠʥ ʧʨʝʧʦʜʘʚʘʪʝʣʴ. 

ὥ ᶰὃ  ï ʦʙʫʯʘʶʱʠʡʩʷ. ʄʦʜʝʣʴ ʧʨʠʤʝʥʷʝʪʩʷ ʢ ʢʘʞʜʦʤʫ 

ʦʙʫʯʘʶʱʝʤʫʩʷ ʦʪʜʝʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ ʧʨʦʮʝʩʩ ʜʦʩʪʠʞʝʥʠ ̫ʟʘʜʘʥʥʦʛʦ 

ʫʨʦʚʥʷ ɿʋʅ ʟʘ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ. 

ὃ ï ʤʥʦʞʝʩʪʚʦ ʘʛʝʥʪʦʚ-ʚʝʨʠʬʠʢʘʪʦʨʦʚ. ɸʛʝʥʪʘʤʠ-ʚʝʨʠʬʠʢʘʪʦʨʘʤʠ 

ʤʦʛʫʪ ʙʳʪʴ ʧʨʦʛʨʘʤʤʥʳʝ ʤʦʜʫʣʠ, ʩʧʦʩʦʙʥʳʝ ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʠ 

ʦʮʝʥʢʠ ὧὸὶὰὩ. ʄʥʦʞʝʩʪʚʦ ʘʛʝʥʪʦʚ-ʚʝʨʠʬʠʢʘʪʦʨʦʚ ʚʢʣʶʯʘʝʪ ʥʝ ʤʝʥʝʝ 

ʦʜʥʦʛʦ ʘʛʝʥʪʘ-ʚʝʨʠʬʠʢʘʪʦʨʘ ὥ  ɴ ὃ ʜʣʷ ʬʦʨʤʘʣʴʥʦʡ ʧʨʦʚʝʨʢʠ 

ʦʪʚʝʪʦʚ ʠ ʘʛʝʥʪʘ-ʚʝʨʠʬʠʢʘʪʦʨʘ ὥ  ɴ ὃ, ʩʧʦʩʦʙʥʦʛʦ ʚʳʧʦʣʥʠʪʴ 

ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʠ ʟʘʧʫʩʪʠʪʴ ʪʝʩʪʳ.  

ὥ  ï ɸʛʝʥʪ-ʤʦʜʝʨʘʪʦʨ, ʦʙʨʘʙʘʪʳʚʘʶʱʠʡ ʠ ʤʘʨʰʨʫʪʠʟʠʨʫʶʱʠʡ ʚʩʝ 

ʝʩʪʝʩʪʚʝʥʥʦ-ʷʟʳʢʦʚʳʝ ʩʦʦʙʱʝʥʠʷ, ʢʦʪʦʨʳʤʠ ʦʙʤʝʥʠʚʘʶʪʩʷ ʘʛʝʥʪʳ.  

ὃ  ï ʤʥʦʞʝʩʪʚʦ ʘʛʝʥʪʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʙʦʣʴʰʠʤʠ ʷʟʳʢʦʚʳʤʠ 

ʤʦʜʝʣʷʤʠ, ʪʘʢʦʝ, ʯʪʦ ʚ ʥʝʤ ʦʙʷʟʘʪʝʣʴʥʦ ʥʘʣʠʯʠʝ ʘʛʝʥʪʘ-ʧʨʝʧʦʜʘʚʘʪʝʣʷ 

ὥ ὥ  ɴ ὃ , ʘʛʝʥʪʘ-ʧʨʘʢʪʠʢʘ ὥ  ɴ ὃ  ʠ ʘʛʝʥʪʘ-ʠʥʩʧʝʢʪʦʨʘ 

 ὥ  ɴὃ . ʂʘʞʜʳʡ ʘʛʝʥʪ ὥ ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʦʡ (13) 

 

 ὥ  “ȟάὨὰȟὧὸὼ , (13) 

 

ʛʜʝ  “ ï ʩʪʨʘʪʝʛʠʷ ʘʛʝʥʪʘ, ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʪʨʝʤʣʝʥʠʠ ʘʛʝʥʪʘ ʢ 

ʚʳʧʦʣʥʝʥʠʶ ʢʨʠʪʝʨʠʷ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʀʆʊ, ʜʦʩʪʠʞʝʥʠʝ ʢʦʪʦʨʦʛʦ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʜʝʡʩʪʚʠʷʤʠ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ 
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ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʠ ʛʨʫʧʧʦʚʦʤ ʫʨʦʚʥʷʭ, ʘ ʪʘʢʞʝ ʠʭ ʧʦʩʣʝʜʫʶʱʝʡ 

ʦʮʝʥʢʦʡ; 

άέὨὩὰ ï ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʥʘ ʢʦʪʦʨʦʡ ʦʩʥʦʚʘʥ ʘʛʝʥʪ. 

ɺʳʙʦʨ ʅɻʆ ʟʘʚʠʩʠʪ ʦʪ ʧʨʦʮʝʜʫʨʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʦ ʧʨʠʛʦʜʥʦʩʪʠ 

ʤʦʜʝʣʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʨʦʣʠ ʘʛʝʥʪʘ; 

ὧὸὼ  ʢʦʥʪʝʢʩʪ, ʧʦʜ ʢʦʪʦʨʳʤ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʦʥʠʤʘʝʪʩʷ 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʠʪʫʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʘʛʝʥʪʫ ʚ ʨʘʤʢʘʭ 

ʚʭʦʜʥʦʛʦ ʟʘʧʨʦʩʘ, ʪʨʝʙʫʶʱʠʭʩʷ ʜʣʷ ʪʦʯʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʥʘʤʝʨʝʥʠʡ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʛʝʥʝʨʘʮʠʠ ʨʝʣʝʚʘʥʪʥʳʭ ʦʪʚʝʪʦʚ ʠ ʧʦʜʜʝʨʞʘʥʠʷ 

ʩʚʷʟʥʦʩʪʠ ʜʠʘʣʦʛʘ. ʇʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʢʦʥʪʝʢʩʪʘ ὧὸὼ 

ʧʨʠʚʝʜʝʥʦ ʚ ʯʘʩʪʥʦʡ ʤʦʜʝʣʠ ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʪʝʢʩʪʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ 

ʘʛʝʥʪʳ ʥʘ ʦʩʥʦʚʝ ʙʘʟʳ ʟʥʘʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʣʛʦʨʠʪʤʘ ʛʝʥʝʨʘʮʠʠ ʩ 

ʜʦʧʦʣʥʝʥʥʦʡ ʚʳʙʦʨʢʦʡ ʚ ʧʘʨʘʛʨʘʬʝ 2.3. 

 

ʇʨʝʜʩʪʘʚʣʝʥʥʦʝ ʦʧʠʩʘʥʠʝ ʤʥʦʞʝʩʪʚʘ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ɸ 

ʧʦʟʚʦʣʷʝʪ ʧʨʠʤʝʥʠʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʤʥʦʛʦʘʛʝʥʪʥʳʡ ʧʦʜʭʦʜ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʀʕʆʉ B ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʠʩʪʝʤʘ, ʩʦʛʣʘʩʥʦ ʉ. ʈʘʩʩʝʣʫ ʠ ʇ. ʅʦʨʚʠʛʫ, 

ʩʦʩʪʦʷʱʘʷ ʠʟ ʤʥʦʞʝʩʪʚʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʘʛʝʥʪʦʚ, ʧʦʜ ʢʦʪʦʨʳʤʠ ʚ 

ʥʘʩʪʦʷʱʝʡ ʜʠʩʩʝʨʪʘʮʠʠ ʧʦʥʠʤʘʶʪʩʷ ʫʯʘʩʪʥʠʢʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʘʛʝʥʪʘʤʠ ʀʕʆʉ B. ʂʘʞʜʳʡ ʘʛʝʥʪ 

çʦʮʝʥʠʚʘʝʪ ʩʦʙʩʪʚʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʩʦʩʪʦʷʥʠʝ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ ʠ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʚʦʠʭ ʜʝʡʩʪʚʠʡ, ʚʢʣʶʯʘʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠ 

ʧʣʘʥʠʨʦʚʘʥʠʝ, ʢʦʪʦʨʳʝ ʤʘʢʩʠʤʠʟʠʨʫʶʪ ʫʩʧʝʰʥʦʩʪʴ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ 

ʥʝʦʞʠʜʘʥʥʦʤ ʠʟʤʝʥʝʥʠʠ ʦʮʝʥʠʚʘʝʤʳʭ ʩʦʩʪʦʷʥʠʡ, ʜʦʩʪʠʞʝʥʠʷ ʩʚʦʠʭ ʮʝʣʝʡè. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʘʣʠʟʫʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʤʦʞʥʦ 

ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʧʘʨʘʛʨʘʬʝ 2.1, ʘ ʠʤʝʥʥʦ ʫʯʝʩʪʴ 

ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʴ ʧʨʦʭʦʞʜʝʥʠʷ ʀʋʇ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʀʆʊ, ʫʯʝʩʪʴ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥʠ ʠ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʚʨʝʤʷ ʢʦʥʪʘʢʪʥʦʡ ʨʘʙʦʪʳ ʠ ʟʘʜʘʪʴ 
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ʢʨʠʪʝʨʠʠ ʤʠʥʠʤʠʟʘʮʠʠ ʦʰʠʙʦʢ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ɿʋʅ ʟʘ 

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʡ ʩʨʦʢ. 

ɹʘʟʦʚʳʡ ʢʦʤʧʦʥʝʥʪ çɺʳʙʨʘʥʥʳʡ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʢʫʨʩè. 

ɺʳʙʨʘʥʥʳʡ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʢʫʨʩ ̒ɴ ὅ ʦʧʠʩʳʚʘʝʪʩʷ ʬʦʨʤʫʣʦʡ (14) 

 

 ̒  ộὙ ȟὙ ȟὝ ȟ4 ȟὗȟὉȟὑ Ớ, (14) 

ʛʜʝ  Ὑ  ï ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʫʨʦʚʥʷ ɿʋʅ ʚ ʙʘʣʣʘʭ ʩʦʛʣʘʩʥʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ ʢʫʨʩʘ; 

Ὑ  ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʦʮʝʥʢʘ ʫʨʦʚʥʷ ɿʋʅ ʚ ʙʘʣʣʘʭ ʩʦʛʣʘʩʥʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ ʢʫʨʩʘ; 

Ὕ  ï ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʚʨʝʤʷ ʠʟʫʯʝʥʠʷ ʢʫʨʩʘ (ʚ ʯʘʩʘʭ), 

ʚʢʣʶʯʘʶʱʝʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ ʠʟʫʯʝʥʠʷ ʢʫʨʩʘ ʩʦʛʣʘʩʥʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ ʜʠʩʮʠʧʣʠʥʳ ʠ ʚʨʝʤʷ, ʟʘʪʨʘʯʝʥʥʦʝ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʥʘ ʨʘʙʦʪʫ ʧʦ ʢʫʨʩʫ; 

4  ɀ ʤʠʥʠʤʘʣʴʥʦʝ ʚʨʝʤʷ (ʚ ʯʘʩʘʭ) ʠʟʫʯʝʥʠʷ ʢʫʨʩʘ, ʤʦʞʝʪ ʙʳʪʴ ʦʮʝʥʝʥʦ 

ʢʘʢ ʚʨʝʤʷ ʢʦʥʪʘʢʪʥʦʡ ʨʘʙʦʪʳ Ô˗̏̎̓; 

ὗ ï ʤʥʦʞʝʩʪʚʦ ʪʝʤ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʚʳʙʨʘʥʥʦʤ ʢʫʨʩʝ ;̒ 

Ὁ ï ʤʥʦʞʝʩʪʚʦ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʢʫʨʩʘ ,̒ ʧʦʜ ʢʦʪʦʨʳʤʠ 

ʚ ʥʘʩʪʦʷʱʝʡ ʜʠʩʩʝʨʪʘʮʠʠ ʧʦʥʠʤʘʝʪʩʷ ʭʨʘʥʷʱʘʷʩʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ ʀʕʆʉ 

ʪʝʢʩʪʦʚʘ ̫ ʠʣʠ ʛʨʘʬʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʩʦʟʜʘʚʘʝʤʘ ̫ ʠ/ʠʣʠ 

ʠʩʧʦʣʴʟʫʝʤʘ ̫ʢʘʢ ʩʨʝʜʩʪʚʦ ʦʙʫʯʝʥʠʷ ʧʦ ʚʳʙʨʘʥʥʦʤʫ ʢʫʨʩʫ ,̒ ʥʘʧʨʠʤʝʨ 

ʣʝʢʮʠʡ, ʧʦʩʦʙʠʡ, ʜʠʜʘʢʪʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ.  
 

ʂʘʞʜʳʡ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ Ὡ ʦʧʠʩʳʚʘʝʪʩʷ ʬʦʨʤʫʣʦʡ (15) 

 

 Ὡ  ộήȟὨὥὸὥỚ (15) 

 

ʛʜʝ ή ï ʪʝʤʘ, ʢ ʢʦʪʦʨʦʡ ʦʪʥʦʩʠʪʩʷ ʜʘʥʥʳʡ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ Ὡ. 

Ὠὥὸὥ ï ʪʝʢʩʪʦʚʘʷ ʠʣʠ ʛʨʘʬʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʀʕʆʉ ʪʘʢʦʡ ʠʥʬʦʨʤʘʮʠʝʡ ʤʦʞʝʪ ʙʳʪʴ 
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ʚʝʙ-ʩʪʨʘʥʠʮʘ, ʪʝʢʩʪʦʚʳʝ ʧʦʣʷ ʚ ʙʘʟʝ ʜʘʥʥʳʭ, ʪʝʢʩʪʦʚʳʡ ʜʦʢʫʤʝʥʪ ʠ 

ʜʨʫʛʠʝ. 

ὑ ï ʤʥʦʞʝʩʪʚʦ ʦʮʝʥʦʯʥʳʭ ʩʨʝʜʩʪʚ ʢʫʨʩʘ ,̒ ʧʦʜ ʢʦʪʦʨʳʤʠ ʚ ʥʘʩʪʦʷʱʝʡ 

ʜʠʩʩʝʨʪʘʮʠʠ ʧʦʥʠʤʘʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʢʦʥʪʨʦʣʠʨʫʶʱʠʭ ʤʘʪʝʨʠʘʣʦʚ 

(ʪʠʧʦʚʳʝ ʦʧʨʦʩʳ, ʟʘʜʘʯʠ, ʪʝʩʪʳ ʠ ʪʘʢ ʜʘʣʝʝ), ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʪʝʢʫʱʝʛʦ ʢʦʥʪʨʦʣʷ ʫʨʦʚʥʷ ɿʋʅ ʧʦ ʪʝʤʝ ή.  

 

ʂʘʞʜʳʡ ʵʣʝʤʝʥʪ ʤʥʦʞʝʩʪʚʘ ʦʮʝʥʦʯʥʳʭ ʩʨʝʜʩʪʚ ʦʧʠʩʳʚʘʝʪʩʷ 

ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʦʡ (16) 

 

 Ὧ  ộήȟὨὥὸὥȟὸώὴὩỚ, (16) 

 

ʛʜʝ ή ï ʪʝʤʘ, ʢ ʢʦʪʦʨʦʡ ʦʪʥʦʩʠʪʩʷ ʦʮʝʥʦʯʥʦʝ ʩʨʝʜʩʪʚʦ Ὧ. 

Ὠὥὸὥ ï ʩʦʜʝʨʞʘʥʠʝ ʦʮʝʥʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʘʧʨʠʤʝʨ ʩʧʠʩʦʢ ʚʦʧʨʦʩʦʚ 

ʠʣʠ ʟʘʜʘʯ. ʅʝʦʙʭʦʜʠʤʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʡ ʜʠʩʩʝʨʪʘʮʠʠ ʜʝʣʘʝʪʩʷ 

ʜʦʧʫʱʝʥʠʝ ʦ ʪʦʤ, ʯʪʦ ʚ ʀʕʆʉ ʩʦʜʝʨʞʘʪʩʷ ʧʨʘʚʠʣʴʥʳʝ ʦʪʚʝʪʳ ʥʘ 

ʚʦʧʨʦʩʳ ʠ ʧʨʦʚʝʨʦʯʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʟʘʜʘʯ.  

ὸώὴὩ ï ʪʠʧ ʦʮʝʥʦʯʥʦʛʦ ʩʨʝʜʩʪʚʘ. ɺ ʥʘʩʪʦʷʱʝʡ ʜʠʩʩʝʨʪʘʮʠʠ ʚʳʜʝʣʷʶʪʩʷ 

ʪʨʠ ʪʠʧʘ ʦʮʝʥʦʯʥʳʭ ʩʨʝʜʩʪʚ: ὸώὴὩ ï ʪʝʩʪʦʚʦʝ ʟʘʜʘʥʠʝ, ὸώὴὩ ï ʟʘʜʘʥʠʝ 

ʥʘ ʩʦʩʪʘʚʣʝʥʠʝ ʧʨʦʛʨʘʤʤʳ, ὸώὴὩ ï ʦʧʨʦʩ. 

 

ɼʣʷ ʜʝʤʦʥʩʪʨʘʮʠʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʬʦʨʤʘʣʠʟʘʮʠʠ 

ʧʨʠʚʝʜʝʤ ʚ ʚʠʜʝ ʧʨʠʤʝʨ ʠʟ ʦʧʳʪʘ ʢʫʨʩʘ çʉʪʨʫʢʪʫʨʳ ʠ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭè. ʇʨʠʚʝʜʝʤ ʥʝʢʦʪʦʨʳʝ ʵʣʝʤʝʥʪʳ ʤʥʦʞʝʩʪʚʘ ʪʝʤ ὗ ʢʫʨʩʘ: 

1) ή ï çʇʦʥʷʪʠʝ ʘʣʛʦʨʠʪʤʘ ʠ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ. ʉʚʦʡʩʪʚʘ ʘʣʛʦʨʠʪʤʘ. 

ʕʪʘʧʳ ʧʦʩʪʨʦʝʥʠʷ ʘʣʛʦʨʠʪʤʦʚè; 

2) ή ï çʂʣʘʩʩʠʬʠʢʘʮʠʷ ʩʪʨʫʢʪʫʨ ʜʘʥʥʳʭ. ʉʪʘʪʠʯʝʩʢʠʝ, ʜʠʥʘʤʠʯʝʩʢʠʝ 

ʠ ʬʘʡʣʦʚʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ. ʃʠʥʝʡʥʳʝ ʠ ʥʝʣʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭè; 

3) ή ï çʊʠʧʦʚʳʝ ʩʪʨʫʢʪʫʨʳ ʦʧʠʩʘʥʠʷ ʘʙʩʪʨʘʢʪʥʳʭ ʜʘʥʥʳʭ. ʄʘʩʩʠʚ, 

ʩʧʠʩʦʢ, ʩʪʝʢ, ʦʯʝʨʝʜʴè; 
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ʇʦ ʪʝʤʝ ή çʊʠʧʦʚʳʝ ʩʪʨʫʢʪʫʨʳ ʦʧʠʩʘʥʠʷ ʘʙʩʪʨʘʢʪʥʳʭ ʜʘʥʥʳʭ. ʄʘʩʩʠʚ, 

ʩʧʠʩʦʢ, ʩʪʝʢ, ʦʯʝʨʝʜʴè ʚ ʀʕʆʉ ʩʦʜʝʨʞʘʪʩʷ ʩʣʝʜʫʶʱʠʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ 

ʤʘʪʝʨʠʘʣʳ Ὡ: 

1) Ὡ ή  ɀ ̓̆̋̒̓ ̗̌̆̋̉̉ Ⱥ˟̜̉̐̏̃̆ ̜̒̓̑̔̋̓̔̑ ̠̏̐̉̒́̎̉ 

̜̖́̂̒̓̑́̋̓̎ ̜̖̅́̎̎Ȣ ˙́̒̒̉̃ȟ ̒̐̉̒̏̋ȟ ̒̓̆̋ȟ ̘̝̏̆̑̆̅Ȼ; 

2) Ὡ ή  ï ʪʝʢʩʪ çʂʨʘʪʢʠʡ ʤʝʪʦʜʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ çʄʘʩʩʠʚʳè. 

ʄʥʦʞʝʩʪʚʦ ὑ̒ ʧʦ ʪʝʤʝ ή çʊʠʧʦʚʳʝ ʩʪʨʫʢʪʫʨʳ ʦʧʠʩʘʥʠʷ ʘʙʩʪʨʘʢʪʥʳʭ 

ʜʘʥʥʳʭ. ʄʘʩʩʠʚ, ʩʧʠʩʦʢ, ʩʪʝʢ, ʦʯʝʨʝʜʴè ʚ ʀʕʆʉ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ 

ʦʮʝʥʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ: 

1) Ὧ ή  ï ʩʙʦʨʥʠʢ ʚʦʧʨʦʩʦʚ ʚ ʯʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʩʩʠʚʦʚ, 

ʩʧʠʩʢʦʚ, ʩʪʝʢʦʚ ʠ ʦʯʝʨʝʜʝʡ; 

2) Ὧ ή  ï ʣʘʙʦʨʘʪʦʨʥʘʷ ʨʘʙʦʪʘ çʄʘʩʩʠʚʳè, ʩʦʜʝʨʞʘʱʘʷ 

26 ʚʘʨʠʘʥʪʦʚ. 

ʌʦʨʤʘʣʠʟʘʮʠʷ ʩʪʨʫʢʪʫʨʳ ʢʫʨʩʘ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʝʛʦ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʘʟʳ ʟʥʘʥʠʡ ὑὦ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʝʪ ʦʧʠʩʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ 

ʫʯʝʙʥʳʡ ʧʣʘʥ ʚ ʨʘʤʢʘʭ ʢʫʨʩʘ. 

ɹʘʟʦʚʳʡ ʢʦʤʧʦʥʝʥʪ çʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʫʯʝʙʥʳʡ ʧʣʘʥè 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʥʳʝ ʚ ʜʠʩʩʝʨʪʘʮʠʠ, ʧʦʟʚʦʣʠʣʠ ʦʧʠʩʘʪʴ ʀʋʇ ὖὰ ʢʘʢ 

ʩʚʷʟʥʳʡ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ ʛʨʘʬ, ʦʧʠʩʳʚʘʝʤʳʡ ʬʦʨʤʫʣʦʡ (17) 

 

 ὖὰ ộὠὴὰȟὉὴὰỚ, (17) 

 

ʛʜʝ  ὠὴὰ ï ʤʥʦʞʝʩʪʚʦ ʚʝʨʰʠʥ ʛʨʘʬʘ ὖὰ, ʚ ʢʦʪʦʨʦʤ ʢʘʞʜʘʷ ʚʝʨʰʠʥʘ ʷʚʣʷʝʪʩʷ 

ʵʪʘʧʦʤ ʀʋʇ ʠ ʦʧʠʩʳʚʘʝʪʩʷ ʬʦʨʤʫʣʦʡ (18) 

 

 ὴὰ  ộὉᴂȟὶὸὶ ȟὶὸὶ ȟὸ
̑̆̄̌
 Ớ, (18) 

 

ʛʜʝ ὉᴂṖ Ὁ̒ ï ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʢʫʨʩʘ ὧ, ʠʟʫʯʘʝʤʳʝ ʥʘ ʜʘʥʥʦʤ 

ʵʪʘʧʝ ʀʋʇ; 
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ὶὸὶ  ï ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʫʨʦʚʥʷ ɿʋʅ ʚ ʙʘʣʣʘʭ ʜʣʷ ʜʘʥʥʦʛʦ 

ʵʪʘʧʘ ʀʋʇ; 

ὶὸὶ  ï ʤʘʢʩʠʤʘʣʴʥʘʷ ʦʮʝʥʢʘ ʫʨʦʚʥʷ ɿʋʅ ʜʣʷ ʜʘʥʥʦʛʦ ʵʪʘʧʘ ʀʋʇ; 

ὸ
̑̆̄̌

 ï ʟʘʜʘʥʥʦʝ ʚʨʝʤʷ ʥʘ ʧʨʦʭʦʞʜʝʥʠʝ i-ʛʦ ʵʪʘʧʘ ʀʋʇ, ʢʦʪʦʨʦʝ 

ʦʧʠʩʳʚʘʝʪʩʷ ʬʦʨʤʫʣʦʡ (19) 

 

 ὸ
̑̆̄̌

 ộὸ˗̏̎̓ȟὸ˞˝˞ȟὸ
ˑ
ȟὸ˞˝˜ Ớ, (19) 

 

ʛʜʝ  ὸ˗̏̎̓ ï ʚʨʝʤʷ ʢʦʥʪʘʢʪʥʦʡ ʨʘʙʦʪʳ ʦʙʫʯʘʶʱʝʛʦʩʷ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ; 

ὸ˞˝˞ ï ʚʨʝʤʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʘʙʦʪʳ ʦʙʫʯʘʶʱʝʛʦʩʷ; 

ὸ
ˑ
 ï ʚʨʝʤʷ, ʨʝʘʛʠʨʦʚʘʥʠ ̫ʥʘ ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ; 

ὸ˞˝˜ ï ʚʨʝʤʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʧʨʝʧʦʜʘʚʘʪʝʣʷ; 

Ὁὴὰ ï ʤʥʦʞʝʩʪʚʦ ʨʝʙʝʨ ʛʨʘʬʘ ὖὰ, ʚ ʢʦʪʦʨʦʤ ʢʘʞʜʦʝ ʨʝʙʨʦ ʷʚʣʷʝʪʩʷ 

ʧʝʨʝʭʦʜʦʤ ʦʪ ʦʜʥʦʛʦ ʵʪʘʧʘ ʀʋʇ ʢ ʜʨʫʛʦʤʫ ʠ ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʝʡ 

ʬʦʨʤʫʣʦʡ (20) 

 

 Ὡὴὰ  ộὴὰȟὴὰȟὙ̐̆̑ȟὴ Ớ, (20) 

 

ʛʜʝ  ὴὰ ï ʵʪʘʧ ʀʋʇ, ʷʚʣʷʶʱʠʡʩʷ ʥʘʯʘʣʴʥʦʡ ʚʝʨʰʠʥʦʡ ʨʝʙʨʘ; 

ὴὰ ï ʵʪʘʧ ʀʋʇ, ʷʚʣʷʶʱʠʡʩʷ ʢʦʥʝʯʥʦʡ ʚʝʨʰʠʥʦʡ ʨʝʙʨʘ; 

Ὑ̐̆̑  ï ʠʥʪʝʨʚʘʣ ʟʥʘʯʝʥʠʡ ʙʘʣʣʴʥʦʡ ʰʢʘʣʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʘʥʥʦʤʫ 

ʨʝʙʨʫ. ʇʝʨʝʭʦʜ ʦʪ ʵʪʘʧʘ  ὴὰ ʢ ʵʪʘʧʫ ὴὰ ʧʨʦʠʩʭʦʜʠʪ, ʝʩʣʠ ʵʪʘʧ ὴὰ 

ʟʘʚʝʨʰʝʥ ʩ ʙʘʣʣʦʤ ὶᶰὙ̐̆̑, ʢʦʪʦʨʳʡ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʫʩʣʦʚʠʶ 

ʩʦʙʣʶʜʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ɿʋʅ ὶὸὶ  ὶ ὶὸὶ ; 

ὴ ï ʚʝʨʦʷʪʥʦʩʪʴ ʧʝʨʝʭʦʜʘ ʧʦ ʜʘʥʥʦʤʫ ʨʝʙʨʫ. 

 

ɻʨʘʬ ὖὰ ʜʦʣʞʝʥ ʩʦʜʝʨʞʘʪʴ ʚ ʩʝʙʝ ʥʝ ʤʝʥʝʝ ʦʜʥʦʡ ʮʝʧʠ (ʤʘʨʰʨʫʪ ʙʝʟ 

ʧʦʚʪʦʨʷʶʱʠʭʩʷ ʨʝʙʝʨ), ʩʦʝʜʠʥʷʶʱʝʡ ʥʘʯʘʣʴʥʫʶ ʠ ʢʦʥʝʯʥʫʶ ʚʝʨʰʠʥʳ, ʪʦ 

ʝʩʪʴ ʥʘʯʘʣʴʥʳʡ ʠ ʢʦʥʝʯʥʳʡ ʵʪʘʧʳ ʀʋʇ. ʇʨʠʤʝʨʥʳʡ ʚʠʜ ʀʋʇ ʚ ʚʠʜʝ ʛʨʘʬʘ 

ʜʣʷ ʢʫʨʩʘ çʉʪʨʫʢʪʫʨʳ ʠ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭè ʧʦ ʧʝʨʝʯʠʩʣʝʥʥʳʤ 

ʚʳʰʝ ʪʝʤʘʤ ή, ή, ή  ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 8. 
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ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʀʋʇ ʚ ʚʠʜʝ ʛʨʘʬʘ ὖὰ ộὠὴὰȟὉὴὰỚ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʀʆʊ ʧʫʪʝʤ ʥʘʭʦʞʜʝʥʠʷ ʢʨʘʪʯʘʡʰʝʛʦ ʧʫʪʠ ʥʘ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ ʛʨʘʬʝ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʄʇʇʈ ʧʨʠ ʚʳʙʦʨʝ 

ʧʝʨʝʭʦʜʦʚ Ὁὴὰ ʤʝʞʜʫ ʵʪʘʧʘʤʠ-ʚʝʨʰʠʥʘʤʠ ὠὴὰ. 
 

 
ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 

 ʈʠʩʫʥʦʢ 8 ï ʇʨʠʤʝʨʥʳʡ ʚʠʜ ʀʋʇ ʜʣʷ ʢʫʨʩʘ  

çʉʪʨʫʢʪʫʨʳ ʠ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭè 
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ɹʘʟʦʚʳʡ ʢʦʤʧʦʥʝʥʪ çʀʥʜʠʚʠʜʫʘʣʴʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ 

ʪʨʘʝʢʪʦʨʠʷè. ɿʘʜʘʯʝʡ ʢʦʤʧʦʥʝʥʪʘ ʷʚʣʷʝʪʩʷ ʬʦʨʤʘʣʠʟʘʮʠʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʢʘʢ ʧʫʪʠ ʥʘ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ ʛʨʘʬʝ ὖὰ. ʇʫʪʝʤ ʥʘ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ ʛʨʘʬʝ ʥʘʟʳʚʘʝʪʩʷ 

ʤʘʨʰʨʫʪ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʝʨʰʠʥʘʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʠʩʘʪʴ ʀʆʊ Ὕὶ 

ʬʦʨʤʫʣʘʤʠ (21) ʠ (22) 

 

 Ὕὶ ὸὶȟὸὶȟȣȟὸὶ, (21) 

 ὸὶ ộὴὰȟὃȟὈȟὶȟὸˡ́̋Ớ̓, (22) 

 

ʛʜʝ  ὴὰ ï ʵʪʘʧ ʀʋʇ; 

ὃ  ï ʤʥʦʞʝʩʪʚʦ ʘʛʝʥʪʦʚ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʚ ʧʨʦʭʦʞʜʝʥʠʠ ʵʪʘʧʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʘʛʝʥʪ-ʦʙʫʯʘʶʱʠʡʩʷ ὥ .  

 

ʄʥʦʞʝʩʪʚʦ ὃ ʦʪʚʝʯʘʝʪ ʫʩʣʦʚʠʶ (23) 

 

ὃ  ʂὥ Ẓὃ  ʂὥẒὃ ṗ ὥ ȟὥ ȟὥ Ẓὃ ṗ ὥ ȟὥ Ẓὃ Ṗὃȟ (23) 

 

Ὀ ï ʤʥʦʞʝʩʪʚʦ ʜʠʘʣʦʛʦʚ(ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ), ʬʦʨʤʠʨʫʝʪʩʷ ʘʛʝʥʪʘʤʠ ʧʨʠ 

ʧʨʦʭʦʞʜʝʥʠʠ ʀʆʊ ὸὶ ʠ ʦʧʠʩʳʚʘʝʪʩʷ ʬʦʨʤʫʣʘʤʠ (24) ʠ (25) 

 

 Ὀ  ὨȟὨȟȣȟὨ , (24) 

 Ὠ  ộὃ ȟὝὼὸȟὨὶỚ. (25) 

 

ɼʠʘʣʦʛʦʤ ʩʯʠʪʘʝʪʩʷ ʣʶʙʦʝ ʦʙʩʫʞʜʝʥʠʝ ʤʝʞʜʫ ʘʛʝʥʪʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʦʙʩʫʞʜʝʥʠʝ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʠʣʠ ʢʦʥʪʨʦʣʴʥʳʭ ʧʨʠʤʝʨʦʚ. ʇʨʠʤʝʨ ʦʜʥʦʛʦ ʠʟ 

ʜʠʘʣʦʛʦʚ Ὠ, ʧʨʦʚʝʜʝʥʥʳʭ ʤʝʞʜʫ ʦʙʫʯʘʶʱʠʤʩʷ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʘʛʝʥʪʦʤ 

ʧʨʠʚʝʜʝʥ ʥʘ ʨʠʩʫʥʢʝ 9. ʇʦʣʥʳʡ ʜʠʘʣʦʛ ʧʨʠʚʝʜʝʥ ʚ ʧʨʠʣʦʞʝʥʠʠ ɽ.  
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ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 

ʈʠʩʫʥʦʢ 9 ï ʇʨʠʤʝʨ ʜʠʘʣʦʛʘ ʤʝʞʜʫ ʦʙʫʯʘʶʱʠʤʩʷ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʘʛʝʥʪʦʤ 

 

ʂʘʞʜʳʡ ʜʠʘʣʦʛ Ὠ ʩʦʩʪʦʠʪ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥ ʬʦʨʤʫʣʦʡ (26) 

 

 Ὠ  ộὃ ȟὝὼὸȟὨὶ Ớ, (26) 

 

ʛʜʝ  ὃ  ï ʘʛʝʥʪʳ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʜʠʘʣʦʛʝ. ɺ ʧʨʠʤʝʨʝ, ʧʨʠʚʝʜʝʥʥʦʤ ʥʘ 

ʨʠʩʫʥʢʝ 9 ὃ ={ʆʙʫʯʘʶʱʠʡʩʷ, ɸʛʝʥʪ-ʨʘʟʨʘʙʦʪʯʠʢ} . 

Ὕὼὸ ï ʤʥʦʞʝʩʪʚʦ ʩʦʦʙʱʝʥʠʡ (ʨʝʧʣʠʢ) ʜʠʘʣʦʛʘ. ɺ ʪʘʢʦʤ ʬʦʨʤʘʣʠʟʤʝ 

ʧʝʨʚʦʝ ʩʦʦʙʱʝʥʠʝ ʠʟ ʧʨʠʚʝʜʝʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ 9 ʧʨʠʤʝʨʘ ʙʫʜʝʪ 

ʚʳʛʣʷʜʝʪʴ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ:  ὸὼὸɴ Ὕὼὸ= çʊʚʦʡ ʢʦʜ ʙʳʣ ʟʘʧʫʱʝʥ ʩ 

ʩʣʝʜʫʶʱʠʤʠ ʪʝʩʪʦʚʳʤʠ ʜʘʥʥʳʤʠ:str1 = çʊʝʩʪʦʚʘʷèstr2 = çʉʪʨʦʢʘè 

ʆʞʠʜʘʝʪʩʷ ʦʪʚʝʪ: ʀʩʧʦʣʴʟʫʡ ʠʭ ʠ ʠʩʧʨʘʚʴ ʢʦʜ ʚ ʩʣʫʯʘʝ ʦʰʠʙʦʢè. 
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Ὠὶ ï ʙʘʣʣ, ʧʦʣʫʯʝʥʥʳʡ ʦʙʫʯʘʶʱʠʤʩʷ ʟʘ ʜʠʘʣʦʛ, ʝʩʣʠ ʜʠʘʣʦʛ ʪʨʝʙʦʚʘʣ 

ʦʮʝʥʠʚʘʥʠʷ (ʟʘʜʘʯʘ ʠʣʠ ʢʦʥʪʨʦʣʴʥʳʡ ʧʨʠʤʝʨ), ʧʨʠ ʵʪʦʤ ὨὶɴὙ
̑̆̄̌

. 

ʇʨʠʚʝʜʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 9 ʜʠʘʣʦʛ ʥʝ ʪʨʝʙʦʚʘʣ ʦʮʝʥʠʚʘʥʠʷ, ʧʦʵʪʦʤʫ 

ʙʘʣʣ Ὠὶ ʙʫʜʝʪ ʧʫʩʪ. 

ὶᶰὙ
̑̆̄̌

 ï ʙʘʣʣ, ʧʦʣʫʯʝʥʥʳʡ ʟʘ ʧʨʦʭʦʞʜʝʥʠʝ ʵʪʘʧʘ ʀʋʇ ὴὰ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʵʪʘʧʫ ʀʆʊ ὸὶ. ʌʫʥʢʮʠʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʦʧʨʝʜʝʣʝʥʠʝ 

ʙʘʣʣʘ ὶ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʳ ʚʳʰʝ.  

ὸˡ́̋̓ ï ʬʘʢʪʠʯʝʩʢʠ ʟʘʪʨʘʯʝʥʥʦʝ ʚʨʝʤʷ ʥʘ ʧʨʦʭʦʞʜʝʥʠʝ i-ʛʦ ʵʪʘʧʘ ʀʋʇ, 

ʢʦʪʦʨʦʝ ʦʧʠʩʳʚʘʝʪʩʷ ʬʦʨʤʫʣʦʡ (27) 

 

 ὸˡ́̋̓ ộὸĺ̋̓
˗̏̎̓ȟὸĺ̋̓

˞˝˞ȟὸĺ̋̓
ˑ
ȟὸĺ̋̓
˞˝˜ Ớ, (27) 

 

ʛʜʝ  ὸĺ̋̓
˗̏̎̓ ï ʬʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ ʢʦʥʪʘʢʪʥʦʡ ʨʘʙʦʪʳ ʦʙʫʯʘʶʱʝʛʦʩʷ ʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ; 

ὸĺ̋̓
˞˝˞ ï ʬʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʘʙʦʪʳ ʦʙʫʯʘʶʱʝʛʦʩʷ; 

ὸĺ̋̓
ˑ

 ï ʬʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ 

ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ; 

ὸĺ̋̓
˞˝˜ï ʬʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. 

 

ʀʆʊ ʙʫʜʝʪ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʮʝʣʠ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʚ ʯʘʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʜʦʩʪʠʞʝʥʠ ̫ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʟʘ ʫʩʪʘʥʦʚʣʝʥʥʦʝ 

ʚʨʝʤʷ ʧʨʠ ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ, ʝʩʣʠ ʜʣʷ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥʦ ʫʩʣʦʚʠʝ, ʦʧʠʩʳʚʘʝʤʦʝ 

ʬʦʨʤʫʣʦʡ (28) 
 

 

Ὑ ὶ

ȿ ȿ

Ὑ ȟ ὸˡ́̋̓

ȿ ȿ

Ὕ  Ȣ (28) 

 

ʇʨʠʤʝʨʥʳʡ ʚʠʜ ʀʆʊ ʚ ʚʠʜʝ ʤʘʨʰʨʫʪʘ ʥʘ ʛʨʘʬʝ ὖὰ ʜʣʷ ʢʫʨʩʘ 

çʉʪʨʫʢʪʫʨʳ ʠ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭè ʧʦ ʧʝʨʝʯʠʩʣʝʥʥʳʤ ʚʳʰʝ ʪʝʤʘʤ 

ή, ή, ή  ʠ ʧʨʦʡʜʝʥʥʦʛʦ ʦʙʫʯʘʶʱʠʤʩʷ ʩ ʚʳʩʦʢʦʡ ʩʢʦʨʦʩʪʴʶ ʠ ʫʩʧʝʚʘʝʤʦʩʪʴʶ, 
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ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 10. ʇʨʦʡʜʝʥʥʳʝ ʵʪʘʧʳ ʚʳʜʝʣʝʥʳ ʮʚʝʪʦʤ. ʅʘʧʨʠʤʝʨ, 

ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʦʧʨʦʩʘ ʧʦ ʪʝʤʝ çʇʦʥʷʪʠʝ ʘʣʛʦʨʠʪʤʘ ʠ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ. 

ʉʚʦʡʩʪʚʘ ʘʣʛʦʨʠʪʤʘ. ʕʪʘʧʳ ʧʦʩʪʨʦʝʥʠʷ ʘʣʛʦʨʠʪʤʦʚè ʢ ʧʨʘʢʪʠʢʝ 

ʘʛʝʥʪ-ʚʝʨʠʬʠʢʘʪʦʨ ʧʨʠʥʷʣ ʨʝʰʝʥʠʝ ʦ ʚʳʙʦʨʝ ʩʣʦʞʥʦʡ ʧʨʘʢʪʠʢʠ, ʧʦʩʢʦʣʴʢʫ 

ʀʋʇ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ  Ὕ̑̆̄̌ωȟπφςυ, ʘ ʬʘʢʪʠʯʝʩʢʠʝ 

ʟʥʘʯʝʥʠʷ ὶὸὶωȟπυȟὝ χȟυ ʙʳʣʠ ʤʝʥʴʰʝ. 

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 

ʈʠʩʫʥʦʢ 10 ï ʇʨʠʤʝʨʥʳʡ ʚʠʜ ʀʆʊ ʜʣʷ ʢʫʨʩʘ  

çʉʪʨʫʢʪʫʨʳ ʠ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭè  

 

ʇʨʠʚʝʜʝʥʥʦʝ ʚʳʰʝ ʦʧʠʩʘʥʠʝ ʀʋʇ ὖὰ ʠ ʀʆʊ Ὕὶ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʦ ʩʦʩʪʦʷʥʠʡ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʄʇʇʈ ʜʣʷ 
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ʦʧʠʩʘʥʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʀʆʊ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʩʠʥʪʝʟʘ 

ʤʝʪʦʜʠʢʠ.  

ɹʘʟʦʚʳʡ ʢʦʤʧʦʥʝʥʪ çɹʘʟʘ ʟʥʘʥʠʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʘʛʝʥʪʦʚè.  

ɹʘʟʘ ʟʥʘʥʠʡ ὑὦ ʩʦʩʪʦʠʪ ʠʟ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʩʝʛʤʝʥʪʘ ὑὦ ʠ ʩʝʛʤʝʥʪʘ 

ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ὑὦ.  

ὑὦ ï ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ ʩʝʛʤʝʥʪ ʙʘʟʳ ʟʥʘʥʠʡ, ʩʦʜʝʨʞʘʱʠʡ ʟʥʘʥʠʷ ʚ 

ʩʬʝʨʝ ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. ʂʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ ʩʝʛʤʝʥʪ ʙʘʟʳ ʟʥʘʥʠʡ 

ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ Ὁ̒ ʢʫʨʩʘ .̒ 

ὑὦ ï ʩʝʛʤʝʥʪ ʙʘʟʳ ʟʥʘʥʠʡ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʩʝʛʤʝʥʪʘ 

ʙʘʟʳ ʟʥʘʥʠʡ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʘ ʦʪʢʨʳʪʘʷ ʙʘʟʘ ʟʥʘʥʠʡ DBPedia. 

ɹʘʟʳ ʟʥʘʥʠʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʚ ʯʘʩʪʠ 

ʤʠʥʠʤʠʟʘʮʠʠ ʦʰʠʙʦʢ ʦʙʫʯʘʶʱʝʛʦʩʷ ʠ ʦʰʠʙʦʢ ʦʮʝʥʢʠ ʧʫʪʝʤ ʧʦʩʪʨʦʝʥʠʷ 

ʢʦʥʪʝʢʩʪʦʚ ὧὸὼ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʘʛʝʥʪʦʚ ὥ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʠ 

ʘʛʝʥʪʦʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʙʘʟʘ ʟʥʘʥʠʡ ʩʪʘʥʦʚʠʪʩʷ ʠʩʪʦʯʥʠʢʦʤ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʢʦʥʪʝʢʩʪʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʘʛʝʥʪʦʚ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʧʨʠʤʝʥʝʥʠ ̫

ʥʝʡʨʦ-ʥʝʯʝʪʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʀʆʊ Tr ʠʟ ʀʋʇ ὖὰ, ʜʣʷ ʜʦʩʪʠʞʝʥʠ ̫

ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ɿʋʅ Ὑ ʟʘ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ Ὕ ʩ ʫʯʝʪʦʤ 

ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ. 

ɹʘʟʦʚʳʡ ʢʦʤʧʦʥʝʥʪ çʄʥʦʞʝʩʪʚʦ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚè.  

 lï ʤʥʦʞʝʩʪʚʦ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʩʦʩʪʦʷʱʝʝ ʠʟ ʧʦʜʤʥʦʞʝʩʪʚ 

▼l ï ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʦʙʫʯʘʶʱʝʛʦʩʷ ʠ 

■l ï ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ʄʥʦʞʝʩʪʚʦ 

 lʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʦʧʠʩʘʥʥʳʭ ʚ 

ʧʘʨʘʛʨʘʬʝ 1.1 ʬʘʢʪʦʨʘʭ ʧʦ ɼʞ. ʍʵʪʪʠ, ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʤʥʦʞʝʩʪʚ ▼l ʠ l■ ʧʨʠʚʝʜʝʥʦ ʚ ʧʘʨʘʛʨʘʬʝ 2.3.  

ʇʦʩʣʝ ʦʧʠʩʘʥʠʷ ʙʘʟʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʝʨʝʡʜʝʤ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʥʘ ʦʩʥʦʚʝ ʙʘʟʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. ʕʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʜʘʝʪ 
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ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʳʡ ʚʘʨʠʘʥʪ ʀʕʆʉ έὴὸὭάόά ὄ  ʠ ʜʦʩʪʠʛʥʫʪʴ 

ʮʝʣʴ ʨʘʙʦʪʳ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʜʚʫʭʫʨʦʚʥʝʚʦʡ ʩʪʨʫʢʪʫʨʳ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɺ ʧʘʨʘʛʨʘʬʝ 2.1 ʙʳʣʘ ʚʳʜʚʠʥʫʪʘ ʛʠʧʦʪʝʟʘ ʦ 

ʪʦʤ, ʯʪʦ ʜʚʫʭʫʨʦʚʥʝʚʘʷ ʤʦʜʝʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʤʦʞʝʪ ʧʨʠ ʦʧʠʩʘʥʠʠ ʚʥʫʪʨʝʥʥʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ 

ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʘʥʘʣʠʟ ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʛʣʘʚʝ 1 

ʨʘʙʦʪ [96; 106; 110; 111; 113; 123; 127; 130] ʧʦʢʘʟʳʚʘʝʪ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʩ 

ʧʦʤʦʱʴʶ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʦʜʝʣʝʡ (ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ, ʤʦʜʝʣʴ ʈʘʰʘ, 

ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʘʷ ʤʦʜʝʣʴ, Item Response Theory, ʠʝʨʘʨʭʠʯʝʩʢʠʝ ʣʠʥʝʡʥʳʝ 

ʤʦʜʝʣʠ) ʚ ʜʦʣʞʥʦʡ ʤʝʨʝ ʫʯʝʩʪʴ ʚʣʠʷʥʠʝ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʦʧʠʩʘʪʴ 

ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʴ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ.  

ɺʣʠʷʥʠʝ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʠ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʤʦʞʝʪ ʙʳʪʴ ʫʯʪʝʥʦ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʪʘʢʦʛʦ ʨʘʟʜʝʣʘ çʤʷʛʢʠʭ 

ʚʳʯʠʩʣʝʥʠʡè ʢʘʢ ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ. ʇʨʠʤʝʥʠʤʦʩʪʴ ʜʘʥʥʦʛʦ ʘʧʧʘʨʘʪʘ ʢ ʟʘʜʘʯʝ 

ʥʘʭʦʞʜʝʥʠʷ ʀʕʆʉ, ʚ ʢʦʪʦʨʦʡ ʚʳʧʦʣʥʷʝʪʩʷ ʢʨʠʪʝʨʠʡ ʦʧʪʠʤʘʣʴʥʦʩʪʠ  

2 2 4᷈ 4 ʀ᷉2 2 2 4᷈ 4 ʀ ʦʙʫʩʣʦʚʣʝʥʘ 

ʪʝʤ, ʯʪʦ ʣʶʙʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʤʦʞʝʪ ʙʳʪʴ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʥʘ 

ʩʠʩʪʝʤʦʡ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʥʝʯʝʪʢʦʡ ʣʦʛʠʢʝ ʩʦʛʣʘʩʥʦ ʪʝʨʝʤʝ Fuzzy 

Approximation Theorem, ʜʦʢʘʟʘʥʥʦʡ ɹ. ʂʦʩʢʦ ʚ 1993 ʛ. 

ʄʝʭʘʥʠʟʤ ʥʝʯʝʪʢʠʭ ʚʳʚʦʜʦʚ ʚ ʩʚʦʝʡ ʦʩʥʦʚʝ ʠʤʝʝʪ ʙʘʟʫ ʟʥʘʥʠʡ, 

ʬʦʨʤʠʨʫʝʤʫʶ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʚ ʚʠʜʝ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʥʝʯʝʪʢʠʭ ʧʨʝʜʠʢʘʪʥʳʭ ʧʨʘʚʠʣ. ʆʜʥʘʢʦ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʘʟʳ ʟʥʘʥʠʡ ʷʚʣʷʝʪʩʷ 

ʪʨʫʜʦʝʤʢʠʤ ʠ ʜʦʣʛʠʤ ʧʨʦʮʝʩʩʦʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ 

ʧʦʷʚʣʷʶʪʩʷ ʨʘʙʦʪʳ, ʚ ʢʦʪʦʨʳʭ ʦʧʠʩʘʥʦ ʧʨʠʤʝʥʝʥʠʝ ʥʝʡʨʦʩʝʪʝʡ ʛʣʫʙʦʢʦʛʦ 

ʦʙʫʯʝʥʠʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʤʝʭʘʥʠʟʤʦʚ ʥʝʯʝʪʢʦʛʦ ʚʳʚʦʜʘ [38; 39; 42]. 

ʉʫʱʝʩʪʚʫʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ [32; 94], ʢʦʪʦʨʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ 

ʦʮʝʥʠʚʘʥʠʠ ʦʙʫʯʘʶʱʠʭʩʷ ʧʨʝʧʦʜʘʚʘʪʝʣʠ ʧʨʠʤʝʥʷʶʪ ʥʝʬʦʨʤʘʣʠʟʦʚʘʥʥʳʝ 

ʧʨʦʮʝʜʫʨʳ, ʧʦʵʪʦʤʫ ʚ ʥʘʩʪʦʷʱʝʡ ʜʠʩʩʝʨʪʘʮʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 
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ʅɻʆ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʬʫʥʢʮʠʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʟʘʚʠʩʠʤʦʩʪʴ ʜʦʩʪʠʞʝʥʠʷ 

ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ɿʋʅ ʟʘ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ ʚ ʩʠʩʪʝʤʝ 

çʇʨʝʧʦʜʘʚʘʪʝʣʴ ï ʆʙʫʯʘʶʱʠʡʩʷè.  

ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʧʠʩʳʚʘʝʪʩʷ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʘʛʝʥʪʥʦʛʦ ʧʦʜʭʦʜʘ [2], ʧʨʠ ʢʦʪʦʨʦʤ ʫʯʘʩʪʥʠʢʠ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ï ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʠ ʫʯʝʥʠʢ ï ʦʙʨʘʟʫʶʪ ʜʚʘ ʫʨʦʚʥʷ 

ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʤʦʜʝʣʠ: 

1) ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʫʨʦʚʝʥʴ (ʧʨʝʧʦʜʘʚʘʪʝʣʴ, ʦʙʫʯʘʶʱʠʡʩʷ); 

2) ʛʨʫʧʧʦʚʦʡ ʫʨʦʚʝʥʴ (ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʠ 

ʦʙʫʯʘʶʱʠʡʩʷ). 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʜʠʩʩʝʨʪʘʮʠʠ ʢʨʘʡʥʝ ʚʘʞʥʦ, ʯʪʦʙʳ 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʠ ʛʨʫʧʧʦʚʦʡ ʫʨʦʚʝʥʴ ʙʳʣʠ ʦʧʠʩʘʥʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʘʟʦʚʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʚʚʝʜʝʥʥʳʭ ʚ ʥʘʩʪʦʷʱʝʡ ʛʣʘʚʝ. ʉ ʵʪʦʡ ʮʝʣʴʶ ʧʨʝʜʩʪʘʚʠʤ ʙʦʣʝʝ 

ʜʝʪʘʣʴʥʦ ʫʢʘʟʘʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ. 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʫʨʦʚʝʥʴ. ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʤʦʜʝʣʠ 

ʚʢʣʶʯʘʝʪ ʬʫʥʢʮʠʠ ὶίὸὶȟὥȟl  ʠ ὶὰὸὶȟὥȟl Ȣ  

ʌʫʥʢʮʠʷ ὶίὸὶȟὥȟl  ʦʧʠʩʳʚʘʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʘ ʥʘ i-ʦʤ ʵʪʘʧʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʦʪ ʜʝʡʩʪʚʠʡ ʦʙʫʯʘʶʱʝʛʦʩʷ. ʅʘ 

ʚʭʦʜ ʬʫʥʢʮʠʠ ʧʦʜʘʶʪʩʷ ʜʘʥʥʳʝ, ʩʦʙʨʘʥʥʳʝ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ 

ʦʙʫʯʘʶʱʝʛʦʩʷ, ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʘʛʝʥʪʦʚ. ʌʫʥʢʮʠʷ 

ʚʳʧʦʣʥʷʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʵʪʠʭ ʜʘʥʥʳʭ ʧʫʪʝʤ ʦʙʨʘʱʝʥʠʷ ʢ 

ʘʛʝʥʪʫ-ʚʝʨʠʬʠʢʘʪʦʨʫ Á. ɸʛʝʥʪ-ʚʝʨʠʬʠʢʘʪʦʨ ʬʦʨʤʠʨʫʝʪ ʚʝʢʪʦʨ ʠʟ 4 ʚʳʭʦʜʥʳʭ 

ʪʝʢʩʪʦʚʳʭ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʚʳʨʘʞʝʥʠʡ ʚ ʚʠʜʝ ʬʫʥʢʮʠʠ (29) 

 

 ὶίὸὶȟὥȟl  O όȟόȟόȟό , (29) 
 

ʛʜʝ  ÔÒ ï i-ʡ ʵʪʘʧ ʀʆʊ. 

ὥ ï ʦʙʫʯʘʶʱʠʡʩʷ. 

ˡ  ï ʤʥʦʞʝʩʪʚʦ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ 

ʦʙʫʯʘʶʱʝʛʦʩʷ. 
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ό ï ʚʳʭʦʜʥʦʝ ʪʝʢʩʪʦʚʦʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʝ ʚʳʨʘʞʝʥʠʝ, ʷʚʣʷʶʱʝʝʩʷ 

ʦʪʚʝʪʦʤ ʥʘ ʚʦʧʨʦʩ, ʧʨʝʚʳʰʘʝʪ ʣʠ ὸĺ̋̓
˞˝˞ ʟʘʜʘʥʥʦʝ ʚ ʀʋʇ ʜʣʷ ʜʘʥʥʦʛʦ 

ʵʪʘʧʘ ὴὰ ʟʥʘʯʝʥʠʝ ὸ˞˝˞. ʊʝʢʩʪʦʚʦʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʝ ʚʳʨʘʞʝʥʠʝ ό ʤʦʞʝʪ 

ʧʨʠʥʠʤʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: çʉʫʱʝʩʪʚʝʥʥʦ ʦʪʩʪʘʝʪè, çʆʪʩʪʘʝʪè, 

çʋʩʧʝʚʘʝʪè, çʆʧʝʨʝʞʘʝʪè, çʉʫʱʝʩʪʚʝʥʥʦ ʦʧʝʨʝʞʘʝʪè. 

ό ï ʚʳʭʦʜʥʦʝ ʪʝʢʩʪʦʚʦʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʝ ʚʳʨʘʞʝʥʠʝ, ʷʚʣʷʶʱʝʝʩʷ 

ʦʪʚʝʪʦʤ ʥʘ ʚʦʧʨʦʩ, ʧʨʝʚʳʰʘʝʪ ʣʠ ὸĺ̋̓
˗̏̎̓ ʟʘʜʘʥʥʦʝ ʚ ʀʋʇ ʜʣʷ ʜʘʥʥʦʛʦ 

ʵʪʘʧʘ ὴὰ ʟʥʘʯʝʥʠʝ ὸ˗̏̎̓. ʊʝʢʩʪʦʚʦʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʝ ʚʳʨʘʞʝʥʠʝ ό 

ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: çʉʫʱʝʩʪʚʝʥʥʦ ʦʪʩʪʘʝʪè, 

çʆʪʩʪʘʝʪè, çʋʩʧʝʚʘʝʪè, çʆʧʝʨʝʞʘʝʪè, çʉʫʱʝʩʪʚʝʥʥʦ ʦʧʝʨʝʞʘʝʪè. 

 

ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʪʝʢʩʪʦʚʳʭ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʚʳʨʘʞʝʥʠʡ ό ʠ ό ʧʨʠ 

ʦʮʝʥʢʝ ʵʪʘʧʦʚ ʢʫʨʩʘ çʉʪʨʫʢʪʫʨʳ ʠ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭè 

ʘʛʝʥʪʫ-ʚʝʨʠʬʠʢʘʪʦʨʫ ʙʳʣʠ ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʦʮʝʥʦʢ, 

ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 2. 
 

ʊʘʙʣʠʮʘ 2 ï ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʦʪʚʝʩʪʚʫʶʱʠʤ ʟʥʘʯʝʥʠʷʤ ʪʝʢʩʪʦʚʳʭ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ 

ʚʳʨʘʞʝʥʠʡ 

ʊʝʢʩʪʦʚʦʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʝ 

ʚʳʨʘʞʝʥʠʝ 

ʈʝʢʦʤʝʥʜʘʮʠʷ 

çʉʫʱʝʩʪʚʝʥʥʦ ʦʪʩʪʘʝʪè ʌʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ ʧʨʝʚʳʰʘʝʪ ʧʣʘʥʦʚʦʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 30% 

çʆʪʩʪʘʝʪè ʌʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ ʧʨʝʚʳʰʘʝʪ ʧʣʘʥʦʚʦʝ ʙʦʣʝʝ ʯʝʤ ʥʘ 10%, 

ʥʦ ʤʝʥʝʝ, ʯʝʤ ʥʘ 30% 

çʋʩʧʝʚʘʝʪè ʌʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ ʧʨʝʚʳʰʘʝʪ ʧʣʘʥʦʚʦʝ ʤʝʥʝʝ ʯʝʤ ʥʘ 10% 

ʠʣʠ ʤʝʥʴʰʝ ʧʣʘʥʦʚʦʛʦ ʥʝ ʙʦʣʝʝ, ʯʝʤ ʥʘ 10% 

çʆʧʝʨʝʞʘʝʪè ʌʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ ʤʝʥʴʰʝ ʧʣʘʥʦʚʦʛʦ ʙʦʣʝʝ ʯʝʤ ʥʘ 10%, 

ʥʦ ʤʝʥʝʝ, ʯʝʤ ʥʘ 30% 

çʉʫʱʝʩʪʚʝʥʥʦ ʦʧʝʨʝʞʘʝʪè ʌʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ ʤʝʥʴʰʝ ʧʣʘʥʦʚʦʛʦ ʙʦʣʝʝ ʯʝʤ ʥʘ 30% 
 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 

 

ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʪʝʢʩʪʦʚʦʛʦ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʚʳʨʘʞʝʥʠʷ ό 

ʘʛʝʥʪʫ-ʚʝʨʠʬʠʢʘʪʦʨʫ ʜʘʝʪʩʷ ʩʣʝʜʫʶʱʘʷ ʨʝʢʦʤʝʥʜʘʮʠʷ: 

ό ï ʚʳʭʦʜʥʦʝ ʪʝʢʩʪʦʚʦʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʝ ʚʳʨʘʞʝʥʠʝ, ʷʚʣʷʶʱʝʝʩʷ 

ʦʪʚʝʪʦʤ ʥʘ ʚʦʧʨʦʩ, ʢʘʢ ʘʛʝʥʪ-ʚʝʨʠʬʠʢʘʪʦʨ Á ʦʮʝʥʠʚʘʝʪ ʚʩʝ ʜʠʘʣʦʛʠ Ὀ ʥʘ ʵʪʘʧʝ 

ὸὶ ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʳʭ ʚʳʩʪʘʚʣʝʥʥʳʭ ʙʘʣʣʦʚ Ὠὶ. ʊʝʢʩʪʦʚʦʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʝ 
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ʚʳʨʘʞʝʥʠʝ ό ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ, ʦʙʨʘʟʫʝʤʳʝ ʧʫʪʝʤ ʧʦʩʪʨʦʝʥʠʷ ʧʘʨʳ 

ʠʟ ʪʝʨʤʦʚ: çʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦè, çʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦè, çʍʦʨʦʰʦè, 

çʆʪʣʠʯʥʦè ʠ ʪʝʨʤʦʚ çʄʝʥʝʝ ʯʝʤè, çʏʫʪʴ ʤʝʥʝʝ ʯʝʤè, çʏʫʪʴ ʙʦʣʝʝ ʯʝʤè, 

çɹʦʣʝʝ ʯʝʤè. 

ό ï ʚʳʭʦʜʥʦʝ ʪʝʢʩʪʦʚʦʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʝ ʚʳʨʘʞʝʥʠʝ, ʷʚʣʷʶʱʝʝʩʷ 

ʦʪʚʝʪʦʤ ʥʘ ʚʦʧʨʦʩ, ʢʘʢʠʝ ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ˡ , 

ʧʦʚʣʠʷʣʠ ʥʘ ʧʨʦʭʦʞʜʝʥʠʝ ʵʪʘʧʘ ὸὶ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʮʝʥʢʠ ʜʠʘʣʦʛʘ Ὀ ʠ 

ʥʘʩʢʦʣʴʢʦ ʩʠʣʴʥʳʤ ʙʳʣʦ ʚʣʠʷʥʠʝ. ʊʝʢʩʪʦʚʦʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʝ ʚʳʨʘʞʝʥʠʝ ό 

ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ, ʦʙʨʘʟʦʚʘʥʥʳʝ ʧʫʪʝʤ ʩʦʩʪʘʚʣʝʥʠʷ ʧʘʨ ʠʟ 

ʚʳʷʚʣʝʥʥʳʭ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ • ʠ ʩʣʝʜʫʶʱʠʭ ʦʮʝʥʦʢ: 

çʅʝʟʥʘʯʠʪʝʣʴʥʦè, çʉʨʝʜʥʝè, çɿʥʘʯʠʪʝʣʴʥʦè. 

ʌʫʥʢʮʠʷ ὶὰὸὶȟὥȟl  ʦʧʠʩʳʚʘʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʘ ʥʘ i-ʦʤ ʵʪʘʧʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʦʪ ʜʝʡʩʪʚʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ʅʘ 

ʚʭʦʜ ʬʫʥʢʮʠʠ ʧʦʜʘʶʪʩʷ ʜʘʥʥʳʝ, ʩʦʙʨʘʥʥʳʝ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʦʙʫʯʘʶʱʝʛʦʩʷ, 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʘʛʝʥʪʦʚ. ʌʫʥʢʮʠʷ ʚʳʧʦʣʥʷʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʵʪʠʭ ʜʘʥʥʳʭ ʧʫʪʝʤ ʦʙʨʘʱʝʥʠʷ ʢ ʘʛʝʥʪʫ-ʚʝʨʠʬʠʢʘʪʦʨʫ Á. ɸʛʝʥʪ-ʚʝʨʠʬʠʢʘʪʦʨ 

ʬʦʨʤʠʨʫʝʪ ʚʝʢʪʦʨ ʠʟ 4 ʚʳʭʦʜʥʳʭ ʪʝʢʩʪʦʚʳʭ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʚʳʨʘʞʝʥʠʡ ʚ ʚʠʜʝ 

ʬʫʥʢʮʠʠ (30) 

 

 ὶὰὸὶȟὥȟl ᴼ όȟόȟόȟό , (30) 

 

ʛʜʝ  ὸὶ ï i-ʡ ʵʪʘʧ ʀʆʊ. 

 ὥ ɀ ̐ ̝̑̆̐̏̅́̃́̓̆̌. 

■l ï ʤʥʦʞʝʩʪʚʦ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ. 

ό ï ʚʳʭʦʜʥʦʝ ʪʝʢʩʪʦʚʦʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʝ ʚʳʨʘʞʝʥʠʝ, ʷʚʣʷʶʱʝʝʩʷ 

ʦʪʚʝʪʦʤ ʥʘ ʚʦʧʨʦʩ, ʧʨʝʚʳʰʘʝʪ ʣʠ ὸĺ̋̓
˞˝˜ ʟʘʜʘʥʥʦʝ ʚ ʀʋʇ ʜʣʷ ʜʘʥʥʦʛʦ 

ʵʪʘʧʘ ὴὰ ʟʥʘʯʝʥʠʝ ὸ˞˝˜. ʊʝʢʩʪʦʚʦʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʝ ʚʳʨʘʞʝʥʠʝ ό ʤʦʞʝʪ 

ʧʨʠʥʠʤʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: çʉʫʱʝʩʪʚʝʥʥʦ ʦʪʩʪʘʝʪè, çʆʪʩʪʘʝʪè, 

çʋʩʧʝʚʘʝʪè, çʆʧʝʨʝʞʘʝʪè, çʉʫʱʝʩʪʚʝʥʥʦ ʦʧʝʨʝʞʘʝʪè. 
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ό ï ʚʳʭʦʜʥʦʝ ʪʝʢʩʪʦʚʦʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʝ ʚʳʨʘʞʝʥʠʝ, ʷʚʣʷʶʱʝʝʩʷ 

ʦʪʚʝʪʦʤ ʥʘ ʚʦʧʨʦʩ, ʧʨʝʚʳʰʘʝʪ ʣʠ ὸĺ̋̓
˗̏̎̓ ʟʘʜʘʥʥʦʝ ʚ ʀʋʇ ʜʣʷ ʜʘʥʥʦʛʦ 

ʵʪʘʧʘ ὴὰ ʟʥʘʯʝʥʠʝ ὸ˗̏̎̓. ʊʝʢʩʪʦʚʦʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʝ ʚʳʨʘʞʝʥʠʝ ό 

ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: çʉʫʱʝʩʪʚʝʥʥʦ ʦʪʩʪʘʝʪè, 

çʆʪʩʪʘʝʪè, çʋʩʧʝʚʘʝʪè, çʆʧʝʨʝʞʘʝʪè, çʉʫʱʝʩʪʚʝʥʥʦ ʦʧʝʨʝʞʘʝʪè. 

ό ï ʚʳʭʦʜʥʦʝ ʪʝʢʩʪʦʚʦʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʝ ʚʳʨʘʞʝʥʠʝ, ʷʚʣʷʶʱʝʝʩʷ 

ʦʪʚʝʪʦʤ ʥʘ ʚʦʧʨʦʩ, ʢʘʢ ʘʛʝʥʪ-ʚʝʨʠʬʠʢʘʪʦʨ Á ʦʮʝʥʠʚʘʝʪ ʚʩʝ ʜʠʘʣʦʛʠ Ὀ 

ʥʘ ʵʪʘʧʝ ὸὶ. ʊʝʢʩʪʦʚʦʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʝ ʚʳʨʘʞʝʥʠʝ ό ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ 

ʟʥʘʯʝʥʠʷ, ʦʙʨʘʟʫʝʤʳʝ ʧʫʪʝʤ ʧʦʩʪʨʦʝʥʠʷ ʧʘʨʳ ʠʟ ʪʝʨʤʦʚ: 

çʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦè, çʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦè, çʍʦʨʦʰʦè, çʆʪʣʠʯʥʦè 

ʠ ʪʝʨʤʦʚ çʄʝʥʝʝ ʯʝʤè, çʏʫʪʴ ʤʝʥʝʝ ʯʝʤè, çʏʫʪʴ ʙʦʣʝʝ ʯʝʤè, çɹʦʣʝʝ 

ʯʝʤè. 

ό ï ʚʳʭʦʜʥʦʝ ʪʝʢʩʪʦʚʦʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʝ ʚʳʨʘʞʝʥʠʝ, ʷʚʣʷʶʱʝʝʩʷ 

ʦʪʚʝʪʦʤ ʥʘ ʚʦʧʨʦʩ, ʢʘʢʠʝ ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ˡ , 

ʧʦʚʣʠʷʣʠ ʥʘ ʧʨʦʭʦʞʜʝʥʠʝ ʵʪʘʧʘ ὸὶ ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʮʝʥʢʠ ʜʠʘʣʦʛʘ Ὀ ʠ 

ʥʘʩʢʦʣʴʢʦ ʩʠʣʴʥʳʤ ʙʳʣʦ ʚʣʠʷʥʠʝ. ʊʝʢʩʪʦʚʦʝ ʢʦʥʮʝʧʪʫʘʣʴʥʦʝ 

ʚʳʨʘʞʝʥʠʝ ό ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ, ʦʙʨʘʟʦʚʘʥʥʳʝ ʧʫʪʝʤ 

ʩʦʩʪʘʚʣʝʥʠʷ ʧʘʨ ʠʟ ʚʳʷʚʣʝʥʥʳʭ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ • ʠ 

ʩʣʝʜʫʶʱʠʭ ʦʮʝʥʦʢ: çʅʝʟʥʘʯʠʪʝʣʴʥʦè, çʉʨʝʜʥʝè, çɿʥʘʯʠʪʝʣʴʥʦè. 

 

ʊʘʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʬʫʥʢʮʠʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʧʦʟʚʦʣʷʝʪ 

ʧʦʢʘʟʘʪʴ ʧʨʦʭʦʞʜʝʥʠʝ ʪʝʢʫʱʝʛʦ ʵʪʘʧʘ ʀʋʇ ὸὶ ʢʘʢ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʦʙʫʯʘʶʱʝʛʦʩʷ ʧʦ ʟʘʜʘʥʥʦʤʫ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʤʫ 

ʤʘʪʝʨʠʘʣʫ Ὡ, ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʚʨʝʤʝʥʠ, ʢʦʥʪʘʢʪʥʦʡ ʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʧʨʠ ʚʣʠʷʥʠʠ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ.  

ɻʨʫʧʧʦʚʦʡ ʫʨʦʚʝʥʴ. ɻʨʫʧʧʦʚʦʡ ʫʨʦʚʝʥʴ ʤʦʜʝʣʠ ʦʧʠʩʳʚʘʝʪʩʷ 

ʬʫʥʢʮʠʝʡ (31) 

 

 ὶὸὶὸὶȟὃ ὶὸὶὸὶȟὃ ὧὸὶὰὩὶίὸὶȟὥȟl ȟВὶὰὸὶȟὥȟl  , (31) 
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ʛʜʝ  ὸὶ ï i-ʡ ʵʪʘʧ ʀʆʊ;  

ὃ ï ʤʥʦʞʝʩʪʚʦ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʪʘʢʦʝ, ʯʪʦ ὥᶰὃȟὥᶰὃ; 

ὶὸὶὸὶȟὃ ï ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʵʪʘʧʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ; 

ὧὸὶὰὩὶίὸὶȟὥȟl ȟВὶὰὸὶȟὥȟl   ʬʫʥʢʮʠʷ, ʢʦʪʦʨʘʷ ʧʦʣʫʯʘʝʪ ʥʘ 

ʚʭʦʜ ʚʝʢʪʦʨ r ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʪʝʢʩʪʦʚʳʭ ʧʝʨʝʤʝʥʥʳʭ, ʧʝʨʝʜʘʝʪ ʠʭ 

ʘʛʝʥʪʫ-ʚʝʨʠʬʠʢʘʪʦʨʫ ʜʣʷ ʚʳʜʘʯʠ ʦʮʝʥʢʠ ʚ ʙʘʣʣʘʭ ʚ ʦʪ 1 ʜʦ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʦʮʝʥʢʠ ʜʘʥʥʦʛʦ ʵʪʘʧʘ ὶὸὶ  ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ.  

 

ʇʨʠʤʝʥʝʥʠʝ ʥʝʡʨʦ-ʥʝʯʝʪʢʠʭ ʩʠʩʪʝʤ ʜʣʷ ʦʮʝʥʢʠ ʢʦʤʧʝʪʝʥʮʠʡ ʨʘʥʝʝ 

ʫʞʝ ʦʧʠʩʳʚʘʣʦʩʴ ʚ ʠʩʪʦʯʥʠʢʘʭ [17; 47; 63; 67; 84; 134], ʦʜʥʘʢʦ ʧʦʜʭʦʜ, ʧʨʠ 

ʢʦʪʦʨʦʤ ʦʮʝʥʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʛʝʥʪʦʤ, ʩʦʟʜʘʥʥʳʤ ʥʘ ʦʩʥʦʚʝ ʙʦʣʴʰʦʡ 

ʷʟʳʢʦʚʦʡ ʤʦʜʝʣʠ, ʨʘʥʝʝ ʥʝ ʧʨʝʜʣʘʛʘʣʩʷ. 

ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʚ ʚʠʜʝ ʜʚʫʭ ʫʨʦʚʥʝʡ ʧʨʠʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʝ 11 ʠ 

ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʘʩʧʝʢʪʳ ʠ ʘʩʧʝʢʪʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

çʆʙʫʯʘʶʱʠʡʩʷ ï ʇʨʝʧʦʜʘʚʘʪʝʣʴè. ʉʫʤʤʠʨʦʚʘʥʠʝ ʟʥʘʯʝʥʠʡ ʬʫʥʢʮʠʡ ʚʪʦʨʦʛʦ 

ʫʨʦʚʥʷ ὶὰ ʦʪʨʘʞʘʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ɿʋʅ ʦʜʥʦʛʦ 

ʦʙʫʯʘʶʱʝʛʦʩʷ ʤʦʛʫʪ ʚʣʠʷʪʴ ʥʝʩʢʦʣʴʢʦ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ, ʥʘʧʨʠʤʝʨ ʧʨʠ 

ʨʘʟʜʝʣʝʥʠʠ ʣʝʢʮʠʡ ʠ ʧʨʘʢʪʠʢ, ʚʝʜʝʥʠʠ ʧʨʘʢʪʠʢ ʧʦ ʨʘʟʥʳʤ ʪʝʤʘʤ ʨʘʟʥʳʤʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ʠʣʠ ʚ ʩʣʫʯʘʝ ʟʘʤʝʥʳ ʧʨʝʧʦʜʘʚʘʪʝʣʷ.  

ɼʦʩʪʠʞʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ɿʋʅ, ʫʯʠʪʳʚʘʝʤʦʝ ʚ ʀʃʄ ʧʫʪʝʤ 

ʚʳʯʠʩʣʝʥʠʷ ὶὸὶὸὶȟὃ, ʤʦʞʝʪ ʙʳʪʴ ʚʳʨʘʞʝʥʦ ʬʦʨʤʫʣʦʡ (32) 

 

  Ὑ ὶὸὶὸὶȟὃ, (32) 

 

ʛʜʝ ὶὸὶὸὶȟὃ ï ʟʥʘʯʝʥʠʝ ʫʨʦʚʥʷ ʦʩʚʦʝʥʠʷ ʥʘ ʟʘʚʝʨʰʘʶʱʝʤ ʵʪʘʧʝ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ; 

. ï ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʵʪʘʧʦʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʪʨʘʝʢʪʦʨʠʠ. 
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ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 

ʈʠʩʫʥʦʢ 11 ï ɼʚʫʭʫʨʦʚʥʝʚʘʷ ʩʪʨʫʢʪʫʨʘ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ  

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ 

 

ʇʨʠʚʝʜʝʥʥʘʷ ʚʳʰʝ ʜʝʪʘʣʠʟʘʮʠʷ ʜʚʫʭ ʫʨʦʚʥʝʡ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʧʦʟʚʦʣʷʝʪ ʧʦʜʪʚʝʨʜʠʪʴ ʚʳʜʚʠʥʫʪʫʶ ʚ ʧʘʨʘʛʨʘʬʝ 2.1 ʛʠʧʦʪʝʟʫ ʦ ʪʦʤ, ʯʪʦ 

ʤʦʜʝʣʴ, ʨʝʰʘʶʱʘ ̫ʟʘʜʘʯʫ ʧʦʩʪʨʦʝʥʠʷ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʩʠʥʪʝʟʘ 

ʤʝʪʦʜʠʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ, 

ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʯʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ 

ʦʧʠʩʘʥʠʷ ʟʘʚʠʩʠʤʦʩʪʝʡ ʧʨʝʜʣʦʞʝʥʥʦʡ ʃ. ɿʘʜʝ ʢʦʥʮʝʧʮʠʠ çʤʷʛʢʠʭ 

ʚʳʯʠʩʣʝʥʠʡè ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʚʫʭ ʫʨʦʚʥʝʡ ʠʝʨʘʨʭʠʠ: ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ  ʠ 

ʛʨʫʧʧʦʚʦʛʦ. ʆʜʥʘʢʦ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʬʫʥʢʮʠʠ έὴὸὭάόάὄ  ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʠʩʘʪʴ, ʢʘʢ ʤʦʜʝʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʳʧʦʣʥʷʝʪ ʪʨʝʙʦʚʘʥʠʷ ʠʟ ʫʧʦʤʷʥʫʪʦʛʦ 

ʧʘʨʘʛʨʘʬʘ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʦʧʠʩʘʪʴ ʯʘʩʪʥʳʝ ʤʦʜʝʣʠ ʚ ʩʦʩʪʘʚʝ ʤʦʜʝʣʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʢʘʢ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ, ʪʘʢ ʠ ʥʘ ʛʨʫʧʧʦʚʦʤ ʫʨʦʚʥʝ, ʠʤʠʪʘʮʠʦʥʥʳʤʠ 

ʤʦʜʝʣʷʤʠ ʩ ʬʫʥʢʮʠʷʤʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʘʛʝʥʪʦʚ ʩʬʦʨʤʠʨʦʚʘʥʘ 

ʜʚʫʭʫʨʦʚʥʝʚʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʦʪ 

ʪʝʢʫʱʠʭ ʦʮʝʥʦʢ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʩʧʨʠʷʪʠʷ ʠ ʨʝʘʢʮʠʠ ʦʙʫʯʘʝʤʦʛʦ. 

 



82 

 

 

 

 

2.3 ʆʧʠʩʘʥʠʝ ʯʘʩʪʥʳʭ ʤʦʜʝʣʝʡ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʤʦʜʝʣʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ 

 

ʄʦʜʝʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʢʣʶʯʘʝʪʩʷ ʪʨʠ 

ʯʘʩʪʥʳʝ ʤʦʜʝʣʠ: 

ī ʯʘʩʪʥʘʷ ʤʦʜʝʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʪʨʘʝʢʪʦʨʠʠ; 

ī ʯʘʩʪʥʘʷ ʤʦʜʝʣʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ;  

ī ʯʘʩʪʥʘʷ ʤʦʜʝʣʴ ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʪʝʢʩʪʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ 

ʦʩʥʦʚʝ ʙʘʟʳ ʟʥʘʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʣʛʦʨʠʪʤʘ ʛʝʥʝʨʘʮʠʠ ʩ ʜʦʧʦʣʥʝʥʥʦʡ 

ʚʳʙʦʨʢʦʡ. 

ʏʘʩʪʥʳʝ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʶʪ ʦʧʠʩʘʪʴ ʜʦʩʪʠʞʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ɿʋʅ 

ʟʘ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʧʠʩʘʥʥʳʭ ʚʳʰʝ ʙʘʟʦʚʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʦʧʠʩʘʥʳ. 

ʏʘʩʪʥʘʷ ʤʦʜʝʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʪʨʘʝʢʪʦʨʠʠ ʦʧʠʩʳʚʘʝʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʨʤʘʣʠʟʤʘ ʤʘʨʢʦʚʩʢʦʛʦ ʧʨʦʮʝʩʩʘ 

ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʘʨʘʤʝʪʨʳ ʀʆʊ ʩ ʫʯʝʪʦʤ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʛʥʦʟʘ 

ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʩʧʨʠʷʪʠʷ ʠ ʨʝʘʢʮʠʠ ʦʙʫʯʘʝʤʳʭ ʥʘ ʠʟʤʝʥʝʥʠʷ ʫʯʝʙʥʦʡ 

ʧʨʦʛʨʘʤʤʳ ʧʦ ʜʘʥʥʳʤ ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʥʝʡʨʦʩʝʪʠ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʏʘʩʪʥʘʷ ʤʦʜʝʣʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʪʝʢʫʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʭʦʞʜʝʥʠʠ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʳ ʜʣʷ 

ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʩʣʝʜʫʶʱʝʛʦ ʵʪʘʧʘ ʀʆʊ ʩ ʫʯʝʪʦʤ ʚʦʟʜʝʡʩʪʚʠʷ 

ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʏʘʩʪʥʘʷ ʤʦʜʝʣʴ ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʪʝʢʩʪʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ 

ʦʩʥʦʚʝ ʙʘʟʳ ʟʥʘʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʣʛʦʨʠʪʤʘ ʛʝʥʝʨʘʮʠʠ ʩ ʜʦʧʦʣʥʝʥʥʦʡ 

ʚʳʙʦʨʢʦʡ ʧʦʟʚʦʣʷʝʪ ʦʧʠʩʘʪʴ ʬʫʥʢʮʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʘʛʝʥʪʦʚ ʜʣʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʪʝʢʫʱʝʡ ʦʮʝʥʢʠ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʩʧʨʠʷʪʠʷ ʠ ʨʝʘʢʮʠʠ 

ʦʙʫʯʘʝʤʦʛʦ, ʘ ʪʘʢʞʝ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʀʆʊ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʅɻʆ-ʘʛʝʥʪʦʚ. 
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ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʜʚʫʭʫʨʦʚʥʝʚʘʷ ʤʦʜʝʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ 

ʜʦʧʦʣʥʷʶʱʠʝ ʝʝ ʯʘʩʪʥʳʝ ʤʦʜʝʣʠ ʧʦʟʚʦʣʷʶʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ 

ʜʦʩʪʠʞʝʥʠ ̫ʦʙʫʯʘʶʱʠʤʩʷ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʚ 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʩʨʦʢʠ ʠ ʥʘ ʝʝ ʦʩʥʦʚʝ ʦʧʝʨʘʪʠʚʥʦ 

ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʀʆʊ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʦʡ ʵʪʘʧʥʦʩʪʠ ʦʙʫʯʝʥʠʷ ʠ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʚʨʝʤʝʥʠ. 

ʏʘʩʪʥʘʷ ʤʦʜʝʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʪʨʘʝʢʪʦʨʠʠ. ʏʘʩʪʥʘʷ ʤʦʜʝʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʧʠʩʘʥʠ ̫ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʀʆʊ. ɼʣʷ ʵʪʦʛʦ ʯʘʩʪʥʘʷ ʤʦʜʝʣʴ ʦʧʠʩʳʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʀʆʊ 

ʢʘʢ ʤʘʨʢʦʚʩʢʠʡ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʘ ʠʤʝʥʥʦ ʢʘʢ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʠ 

ʯʝʨʝʟ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ. 

ʀʟ ʦʧʠʩʘʥʠʷ ʙʘʟʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʦʜʝʣʠ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʝʡʩʪʚʠʷ 

ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʧʠʩʳʚʘʶʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʛʝʥʪʥʦʛʦ 

ʧʦʜʭʦʜʘ, ʚʳʙʦʨ ʢʦʪʦʨʦʛʦ ʦʩʥʦʚʘʥ ʥʘ ʪʦʤ, ʯʪʦ ʅɻʆ-ʘʛʝʥʪʳ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴ 

ʥʝʡʨʦ-ʥʝʯʝʪʢʠʝ ʚʳʯʠʩʣʝʥʠʷ. ʉ. ʈʘʩʩʝʣ ʠ ʇ. ʅʦʨʚʠʛ [2], ʦʧʨʝʜʝʣʷʶʪ ʘʛʝʥʪʘ ʢʘʢ 

çʩʫʙʲʝʢʪ, ʜʝʡʩʪʚʫʶʱʠʡ ʚ ʩʨʝʜʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʠ ʚʦʩʧʨʠʥʠʤʘʶʱʠʡ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʯʝʨʝʟ ʩʝʥʩʦʨʳ, ʘ ʪʘʢʞʝ ʚʦʟʜʝʡʩʪʚʫʶʱʠʡ ʥʘ ʥʝʸ 

ʯʝʨʝʟ ʵʬʬʝʢʪʦʨʳè, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ ʥʘ ʦʩʥʦʚʝ ʪʝʢʫʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʬʫʥʢʮʠʡ ὶὸὶὸὶȟὃ, 

ὶίὸὶȟὥȟl  ʠ ὶὰὸὶȟὥȟl   ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ɿʋʅ ʟʘ 

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ. ʉʣʝʜʫʷ ʵʪʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ, ʤʦʞʥʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ 

ʘʛʝʥʪʳ ὥᶰὃȟὥᶰὃ ï ʦʙʫʯʘʶʱʠʡʩʷ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ï ʚʦʩʧʨʠʥʠʤʘʶʪ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ (ʩʨʝʜʫ) ʯʝʨʝʟ ʚʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ ʬʫʥʢʮʠʡ 

ὶίὸὶȟὥȟl  ʠ ὶὰὸὶȟὥȟl  ʠ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʥʝʝ, ʧʫʪʝʤ ʘʛʨʝʛʘʮʠʠ ʟʥʘʯʝʥʠʡ 

ʵʪʠʭ ʬʫʥʢʮʠʡ ʥʘ ʚʪʦʨʦʤ ʫʨʦʚʥʝ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʣʠʥʝʡʥʦʡ ʤʦʜʝʣʠ, ʬʦʨʤʠʨʫʷ 

ʠʟ ʩʪʘʪʠʯʝʩʢʦʛʦ ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ ʜʠʥʘʤʠʯʝʩʢʫʶ ʀʆʊ. 

ɺ ʨʘʟʜʝʣʝ 2.2 ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʫʯʝʙʥʳʡ ʧʣʘʥ ʙʳʣ ʧʨʝʜʩʪʘʚʣʝʥ ʢʘʢ ʛʨʘʬ 

ὖὰ, ʘ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʪʨʘʝʢʪʦʨʠʷ Ὕὶ ʢʘʢ ʧʫʪʴ ʥʘ ʵʪʦʤ ʛʨʘʬʝ. 
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ʇʨʠ ʵʪʦʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʛʝʥʪ ὥ  ɴὃ  ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʮʝʧʠ ʥʘ ʛʨʘʬʝ 

ʜʦʣʞʝʥ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʧʨʠʥʠʤʘʪʴ ʨʝʰʝʥʠʷ ʧʦ ʧʝʨʝʭʦʜʫ ʦʪ ʦʜʥʦʛʦ ʵʪʘʧʘ ʢ 

ʜʨʫʛʦʤʫ ʥʘ ʦʩʥʦʚʝ ʪʝʢʫʱʝʛʦ ʫʨʦʚʥʷ ɿʋʅ ʠ ʦʩʪʘʚʰʝʛʦʩʷ ʥʘ ʧʨʦʭʦʞʜʝʥʠʝ ʢʫʨʩʘ 

ʚʨʝʤʝʥʠ.  

ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʀʋʇ ʙʫʜʝʪ 

ʨʘʟʥʳʤ, ʚ ʯʘʩʪʥʦʩʪʠ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʤ (ʥʘ ʨʘʟʥʳʝ ʚʠʜʳ ʦʙʫʯʝʥʠʷ ʦʪʚʦʜʠʪʩʷ 

ʨʘʟʥʦʝ ʚʨʝʤʷ). ʇʝʨʝʭʦʜ ʦʪ ʦʜʥʦʛʦ ʵʪʘʧʘ ʢ ʜʨʫʛʦʤʫ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ 

ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: ʝʩʣʠ ʵʪʘʧ ʦʙʫʯʝʥʠʷ ὸὶ ʟʘʢʦʥʯʝʥ ʠ ὶ Ὑ
̑̆̄̌
, ʪʦ ʧʨʦʠʩʭʦʜʠʪ 

ʧʝʨʝʭʦʜ Ὡὴὰ ʢ ʦʯʝʨʝʜʥʦʤʫ ʵʪʘʧʫ ὴὰ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʧʨʝʜʫʩʤʦʪʨʝʥʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʦʙʫʯʝʥʠʝ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʦʟʚʨʘʪʫ ʚ ʦʜʥʦ ʠʟ ʧʨʝʜʳʜʫʱʠʭ 

ʩʦʩʪʦʷʥʠʡ, ʧʦʵʪʦʤʫ, ʧʨʦʮʝʩʩ ʧʝʨʝʭʦʜʘ ʥʘ ʛʨʘʬʝ ὖὰ ʩʣʫʯʘʝʥ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʦʧʠʩʘʥ ʤʘʨʢʦʚʩʢʦʡ ʮʝʧʴʶ. ʋʯʠʪʳʚʘʷ ʵʪʠ ʦʩʦʙʝʥʥʦʩʪʠ, ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ 

ʤʦʜʝʣʝʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʦʣʫʤʘʨʢʦʚʩʢʠʡ ʩʣʫʯʘʡʥʳʡ ʧʨʦʮʝʩʩ [67] 

ʠ ʬʦʨʤʘʣʠʟʤ ʤʘʨʢʦʚʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

ʄʥʦʞʝʩʪʚʦʤ ʩʦʩʪʦʷʥʠʡ ʄʇʇʈ ʜʣʷ ʤʦʜʝʣʠ ὓ  ʷʚʣʷʶʪʩʷ ʚʝʨʰʠʥʳ 

ʛʨʘʬʘ ὖὰ, ʜʣʷ ʢʘʞʜʦʡ ʚʝʨʰʠʥʳ ʢʦʪʦʨʦʛʦ ὴὰ ʜʦʩʪʫʧʥʦ ʜʝʡʩʪʚʠʝ ὥὧὸὩὴὰ 

ʟʘʢʣʶʯʘʶʱʝʝʩʷ ʚ ʧʝʨʝʭʦʜʝ ʚ ʠʥʮʠʜʝʥʪʥʫʶ ʚʝʨʰʠʥʫ ὴὰ ʠ ʷʚʣʷʶʱʝʝʩʷ ʨʝʙʨʦʤ 

ʛʨʘʬʘ ὖὰ. ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʜʝʡʩʪʚʠʷ ὥὧὸ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʦʙʘʚʣʝʥʠʝ ʥʦʚʦʛʦ ὸὶ 

ʚ ʀʆʊ ὝὶȢ ɺʝʨʦʷʪʥʦʩʪʴ ʧʝʨʝʭʦʜʘ ʦʧʠʩʳʚʘʝʪʩʷ ʧʝʨʝʭʦʜʥʦʡ ʬʫʥʢʮʠʝʡ 

ὖὴὰȿὴὰȟὥὧὸ , ʧʨʠ ʵʪʦʤ ʟʘ ʢʘʞʜʳʡ ʧʝʨʝʭʦʜ ʥʘʟʥʘʯʘʝʪʩʷ ʚʦʟʥʘʛʨʘʞʜʝʥʠʝ ὶ 

ʪʦ ʝʩʪʴ ʙʘʣʣ, ʧʦʣʫʯʝʥʥʳʡ ʟʘ ʧʨʦʭʦʞʜʝʥʠʝ ʵʪʘʧʘ ὴὰ. ʉʪʨʘʪʝʛʠʷ ʚʳʙʦʨʘ 

ʜʝʡʩʪʚʠʡ “ ʦʧʠʩʳʚʘʝʪʩʷ ʩʪʨʘʪʝʛʠʝʡ ʘʛʝʥʪʘ ὥ.  

ʅʘ ʦʩʥʦʚʝ ʛʨʘʬʘ ὖὰ ʤʦʞʥʦ ʧʦʩʪʨʦʠʪʴ ʤʘʪʨʠʮʫ ʠʟʚʝʩʪʥʳʭ ʚʝʨʦʷʪʥʦʩʪʝʡ 

ʧʝʨʝʭʦʜʘ ὖὴὰȿὴὰȟὥὧὸ . ɺ ʦʙʱʝʤ ʚʠʜʝ ʪʘʢʘʷ ʤʘʪʨʠʮʘ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʬʦʨʤʫʣʦʡ (33) 

 

ὖ

ὴ ὴ ὴ ὴ
ὴ ὴ ὴ ὴ
ὴ ὴ ὴ ὴ
ὴ ὴ ὴ ὴ

, 

 

(33) 

ʛʜʝ  ὴ  ï ʚʝʨʦʷʪʥʦʩʪʴ ʧʝʨʝʭʦʜʘ ʠʟ ʵʪʘʧʘ ʀʋʇ ὴὰ ʢ ʵʪʘʧʫ ὴὰ.  
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ɼʣʷ ʥʝʠʥʮʝʜʝʥʪʥʳʭ ʚʝʨʰʠʥ ʛʨʘʬʘ ὖὰ ʚʝʨʦʷʪʥʦʩʪʴ ʧʝʨʝʭʦʜʘ ʙʫʜʝʪ ʨʘʚʥʘ 

0. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʦʩʪʨʦʝʥʠʝ ʀʆʊ ʬʦʨʤʘʣʠʟʫʝʪʩʷ ʢʘʢ ʤʘʨʢʦʚʩʢʠʡ ʧʨʦʮʝʩʩ ʩ 

ʯʘʩʪʠʯʥʦʡ ʤʦʜʝʣʴʶ. 

ʄʘʪʨʠʮʘ  ὖ ʤʦʞʝʪ ʙʳʪʴ ʚʠʟʫʘʣʠʟʠʨʦʚʘʥʘ ʚ ʚʠʜʝ ʛʨʘʬʘ, ʧʦʢʘʟʘʥʥʦʛʦ ʥʘ 

ʨʠʩʫʥʢʝ 12. ʈʝʙʨʘ, ʜʣʷ ʢʦʪʦʨʳʭ ὴ π, ʫʜʘʣʝʥʳ ʠʟ ʛʨʘʬʘ. 

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ.  

ʈʠʩʫʥʦʢ 12 ï ɺʠʟʫʘʣʠʟʠʨʫʶʱʠʡ ʤʘʪʨʠʮʫ ὖ ̄̑́̕  

 

ɺʝʨʰʠʥʳ ʧʨʠʚʝʜʝʥʥʦʛʦ ʥʘ ʨʠʩʫʥʢʝ 12 ʛʨʘʬʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʵʪʘʧʘʤ 

ʀʋʇ, ʧʦʵʪʦʤʫ ʢʘʞʜʦʝ ʨʝʙʨʦ ʛʨʘʬʘ ʚ ʪʝʨʤʠʥʘʭ ʤʘʨʢʦʚʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜʦʤ ʚʠʜʘ ὴὰȟὥὧὸ ᴼὴὰ. ɿʘ ʢʘʞʜʳʡ ʪʘʢʦʡ ʧʝʨʝʭʦʜ 

ʘʛʝʥʪ ʧʦʣʫʯʘʝʪ ʚʳʨʘʞʝʥʥʦʝ ʚ ʙʘʣʘʭ çʚʦʟʥʘʛʨʘʞʜʝʥʠʝè, ʢʦʪʦʨʦʝ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ ʧʦʣʝʟʥʦʩʪʠ Ὑὴὰȟὥὧὸȟὴὰ . ʉ ʫʯʝʪʦʤ 

ʪʦʛʦ, ʯʪʦ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʢʘʞʜʦʛʦ ʵʪʘʧʘ ʀʆʊ ʧʦʜʩʯʠʪʳʚʘʝʪʩʷ ʙʘʣʣ ὶ ʠ 

ʬʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ ὸˡ́̋̓ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʬʫʥʢʮʠʶ ʧʦʣʝʟʥʦʩʪʠ 

Ὑὴὰȟὥὧὸȟὴὰ ȟὴὰᶰὸὶ ʠʩʧʦʣʴʟʫʷ ʬʫʥʢʮʠʶ ʛʨʫʧʧʦʚʦʛʦ ʫʨʦʚʥʷ ὶὸὶ, 

ʦʧʠʩʳʚʘʝʤʫʶ ʬʦʨʤʫʣʦʡ (34) 

 

 Ὑὴὰȟὥὧὸȟὴὰ  ὶὸὶὸὶȟὃ Ὁὶὸὶὴὰȟὃ Ὢύὴὰȟʀ, (34) 

 

ʛʜʝ  ὶὸὶὸὶȟὃ ï ʬʘʢʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ, ʧʦʣʫʯʝʥʥʘʷ ʟʘ ʧʨʦʡʜʝʥʥʳʡ 

ʵʪʘʧ ʀʆʊ ὸὶ; 
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Ὁὶὸὶὴὰȟὃ  ï ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʦʮʝʥʢʠ ʥʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ 

ʀʋʇ ὴὰ, ʚʢʣʶʯʘʝʤʦʤ ʚ ʀʆʊ; 

Ὢύὴὰȟʀ ï ʬʫʥʢʮʠʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʦʞʠʜʘʝʤʦʡ ʧʦʣʝʟʥʦʩʪʠ ʩ ʫʯʝʪʦʤ 

ʩʫʤʤʘʨʥʦʛʦ ʚʨʝʤʝʥʠ, ʟʘʪʨʘʯʝʥʥʦʛʦ ʥʘ ʧʨʦʭʦʞʜʝʥʠʝ ʀʆʊ ʠ ʧʦʨʦʛʘ 

ʨʠʩʢʘ ʀ  ï ʢʦʣʠʯʝʩʪʚʘ ʯʘʩʦʚ, ʧʦʩʣʝ ʢʦʪʦʨʦʛʦ ʜʦʩʪʠʞʝʥʠʝ ʟʘʜʘʥʥʦʛʦ 

ʫʨʦʚʥʷ ɿʋʅ ʟʘ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ ʩʯʠʪʘʝʪʩʷ ʥʝʚʦʟʤʦʞʥʳ.  

 

ɼʦʙʘʚʣʝʥʠʝ ʬʫʥʢʮʠʠ Ὢύὴὰȟʀ ʚ ʨʘʩʯʝʪ ʬʫʥʢʮʠʠ ʧʦʣʝʟʥʦʩʪʠ 

ʦʙʫʩʣʦʚʣʝʥ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʫʯʝʪʘ, ʚʚʝʜʝʥʥʦʛʦ ʚ ʧʘʨʘʛʨʘʬʝ 1.4 ʢʨʠʪʝʨʠʷ 

ʦʧʪʠʤʘʣʴʥʦʩʪʠ, ʦʧʠʩʳʚʘʝʤʦʛʦ ʬʦʨʤʫʣʦʡ (35) 

 

 2 2 4᷈ 4 ʀ᷉2 Ὑ 2 4᷈ 4 ʀ. (35) 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʪʦʛʦ, ʢ ʢʘʢʦʤʫ ʵʪʘʧʫ ʀʋʇ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʝʥ ʧʝʨʝʭʦʜ, ʚ 

ʬʦʨʤʘʣʠʟʤʝ ʄʇʇʈ ʟʘʚʠʩʠʪ ʪʘʢʞʝ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ  

‎ɴ πȟρ. ʂʦʵʬʬʠʮʠʝʥʪ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪ ʚʘʞʥʦʩʪʴ ʙʫʜʫʱʠʭ 

ʚʦʟʥʘʛʨʘʞʜʝʥʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʝʢʫʱʠʤ, ʧʦʵʪʦʤʫ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ 

ʬʦʨʤʫʣʘ ʝʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʤʦʞʝʪ ʦʧʠʩʳʚʘʪʴʩʷ ʬʦʨʤʫʣʦʡ (36) 

 

 
‎

πȟωȟ̆ ̒̌̉ ВὙὴὰȟὥὧὸȟὴὰ Ὑ

πȟρȟ̆ ̒̌̉ ВὙὴὰȟὥὧὸȟὴὰ Ὑ
. (36) 

 

ʇʦʜʦʙʥʳʡ ʚʳʙʦʨ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʩʣʝʜʦʚʘʪʴ 

ʩʪʨʘʪʝʛʠʠ, ʢʦʛʜʘ ʜʦ ʜʦʩʪʠʞʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ɿʋʅ Ὑ   ʚʘʞʥʝʝ 

ʜʦʣʛʦʩʨʦʯʥʦʝ ʚʦʟʥʘʛʨʘʞʜʝʥʠʝ, ʚʳʨʘʞʘʝʤʦʝ ʚ ʜʦʩʪʠʞʝʥʠʠ ʭʦʪʷ ʙʳ 

ʤʠʥʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʟʘ ʟʘʜʘʥʥʦʝ ʚʨʝʤʷ, ʘ ʧʦʩʣʝ ʜʦʩʪʠʞʝʥʠʷ Ὑ  ʚʘʞʥʝʝ 

ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʫʨʦʚʝʥʴ ɿʋʅ. ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʫʧʨʦʱʝʥʥʦ, ʪʦ ʧʨʠ 

ʧʨʦʭʦʞʜʝʥʠʠ ʀʆʊ ʚʘʞʥʦ ʜʦʩʪʠʛʥʫʪʴ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʟʘ 

ʦʪʚʝʜʝʥʥʦʝ ʚʨʝʤʷ, ʘ ʚ ʦʩʪʘʚʰʝʝʩʷ ʚʨʝʤʷ (ʧʨʠ ʫʩʣʦʚʠʠ ʝʛʦ ʥʘʣʠʯʠʷ) ʤʦʞʥʦ 

ʧʦʧʨʦʙʦʚʘʪʴ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʵʪʦʪ ʫʨʦʚʝʥʴ. ʊʘʢʘʷ ʩʪʨʘʪʝʛʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʮʝʣʠ ʜʠʩʩʝʨʪʘʮʠʠ, ʦʜʥʘʢʦ ʚ ʦʧʨʝʜʝʣʸʥʥʦʡ ʤʝʨʝ ʩʪʨʘʪʝʛʠʷ ʤʦʞʝʪ ʙʳʪʴ 
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ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʘ ʧʫʪʝʤ ʠʟʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ ‎, 

ʥʘʧʨʠʤʝʨ ʪʘʢ, ʯʪʦʙʳ ʩ ʥʘʯʘʣʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ 

ʜʦʩʪʠʞʝʥʠʝ Ὑ .  

ɼʝʡʩʪʚʠʷ ʘʛʝʥʪʘ ʦʧʠʩʳʚʘʶʪʩʷ ʩʪʨʘʪʝʛʠʝʡ ʚʳʙʦʨʘ “, ʢʦʪʦʨʘʷ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʤʘʢʩʠʤʠʟʘʮʠʠ ʮʝʥʥʦʩʪʠ ʩʦʩʪʦʷʥʠʷ, ʦʧʠʩʳʚʘʝʤʦʛʦ ʩʣʝʜʫʶʱʝʡ 

ʬʦʨʤʫʣʦʡ (37) 

 

 ὠ“ȟὸὶ άὥὼ В ὖὴὰȿὴὰȟὥὧὸ Ὑὴὰȟὥὧὸȟὴὰ ‎ὠ“ȟὴὰ . (37) 

 

ʇʨʠ ʵʪʦʤ ʬʫʥʢʮʠʷ ʧʦʣʝʟʥʦʩʪʠ Ὑὴὰȟὥὧὸȟὴὰ  ʟʘʚʠʩʠʪ ʦʪ ʬʫʥʢʮʠʠ 

ʛʨʫʧʧʦʚʦʛʦ ʫʨʦʚʥʷ ὶὸὶὸὶȟὃ ʠ ʬʫʥʢʮʠʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ Ὢύὴὰȟʀ. 

ɼʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʚʳʯʠʩʣʝʥʠʷ ʬʫʥʢʮʠʠ ὶὸὶὸὶȟὃ ʧʨʠʚʝʜʝʥʦ ʚ ʵʪʦʡ 

ʛʣʘʚʝ ʚʳʰʝ, ʧʦʵʪʦʤʫ ʟʜʝʩʴ ʦʩʪʘʥʦʚʠʤʩʷ ʥʘ ʦʧʠʩʘʥʠʠ ʬʫʥʢʮʠʠὪύὴὰȟʀ, 

ʢʦʪʦʨʘʷ ʦʧʠʩʳʚʘʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʙʦʨʘ ʩʣʝʜʫʶʱʝʛʦ ʵʪʘʧʘ ὴὰ  ʦʪ ʪʝʢʫʱʝʛʦ 

ʫʨʦʚʥʷ ɿʋʅ ʩ ʫʯʝʪʦʤ ʧʦʨʦʛʘ ʨʠʩʢʘ 4̑̆̄̌4 ʀ. ʋʯʝʪ ʧʦʨʦʛʘ ʨʠʩʢʘ ʤʦʞʥʦ 

ʦʧʠʩʘʪʴ ʫʨʘʚʥʝʥʠʝʤ (38) 

 

 4 4̏̒̓4 В ὸ
̑̆̄̌
ȟὸ
̑̆̄̌
ᶰὖὰᶻ, (38) 

 

ʛʜʝ  ὖὰᶻ  ʥʝʧʨʦʡʜʝʥʥʘʷ ʯʘʩʪʴ ʀʋʇ. 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ В ὸ
̑̆̄̌
ȟὸ
̑̆̄̌
ᶰὖὰᶻ ʚ ʧʨʦʩʪʝʡʰʝʤ ʩʣʫʯʘʝ ʤʦʞʝʪ 

ʙʳʪʴ ʧʨʠʤʝʥʝʥ ʘʣʛʦʨʠʪʤ ʃʝʚʠʪʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʥʘʡʪʠ ʢʨʘʪʯʘʡʰʝʝ 

ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʚʝʨʰʠʥʘʤʠ ʛʨʘʬʘ. ɺʳʨʘʟʠʤ 4̏̒̓ ʯʝʨʝʟ ʧʨʠʤʝʥʝʥʠʝ ʵʪʦʛʦ 

ʘʣʛʦʨʠʪʤʘ ʢ ʧʦʜʛʨʘʬʫ ὖὰᶻ ʚ ʚʠʜʝ ʬʦʨʤʫʣʳ (39) 

 

 4̏̒̓άὭὲВ ὸ
̑̆̄̌
ȟὸ
̑̆̄̌
ᶰὖὰᶻ. (39) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʬʫʥʢʮʠʶ ʢʦʨʨʝʢʪʠʨʦʚʢʠ Ὢύὴὰȟʀ ʤʦʞʥʦ ʦʧʠʩʘʪʴ 

ʬʦʨʤʫʣʦʡ (40) 

 

 Ὢύὴὰȟʀ
̏̒
.̓ (40) 
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ʊʘʢʘʷ ʬʦʨʤʘʣʠʟʘʮʠʷ ʦʪʨʘʞʘʝʪ ʚʣʠʷʥʠʝ ʬʫʥʢʮʠʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ 

ʦʞʠʜʘʝʤʦʡ ʧʦʣʝʟʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʩʫʤʤʘʨʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʬʫʥʢʮʠʶ ʧʦʣʝʟʥʦʩʪʠ 

Ὑὴὰȟὥὧὸȟὴὰ  ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʟʥʘʯʝʥʠʡ ʚʨʝʤʝʥʠ  4 ʙʣʠʟʢʠʭ ʢ ʧʦʨʦʛʫ ʨʠʩʢʘ. 

ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʧʨʦʮʝʩʩ ʧʨʦʭʦʞʜʝʥʠʷ ʀʆʊ ʩʪʘʥʦʚʠʪʩʷ ʙʣʠʟʦʢ ʢ ʧʦʨʦʛʫ ʨʠʩʢʘ 

ʀ, ʘ ʚʣʠʷʥʠʝ ʬʫʥʢʮʠʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʦʞʠʜʘʝʤʦʡ ʧʦʣʝʟʥʦʩʪʠ ʩ ʫʯʝʪʦʤ 

ʩʫʤʤʘʨʥʦʛʦ ʚʨʝʤʝʥʠ ʩʪʨʝʤʣʝʥʠʝ ʘʛʝʥʪʘ ʚʳʙʨʘʪʴ ʢʨʘʪʯʘʡʰʠʡ ʧʫʪʴ ʥʘ ʛʨʘʬʝ ὖὰᶻ 

ʫʚʝʣʠʯʠʚʘʶʪʩʷ. 

ʅʘʧʨʠʤʝʨ, ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʢʫʨʩʘ çʉʪʨʫʢʪʫʨʳ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭè ʧʦʨʦʛ ʨʠʩʢʘ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʥʘ ʫʨʦʚʥʝ 30% ʦʪ ʚʨʝʤʝʥʠ, 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʛʦ ʫʯʝʙʥʳʤ ʧʣʘʥʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʨʝʤʣʝʥʠʝ ʘʛʝʥʪʘ 

ʚʳʙʨʘʪʴ ʢʨʘʪʯʘʡʰʠʡ ʧʫʪʴ ʥʘ ʛʨʘʬʝ ὖὰᶻ ʫʚʝʣʠʯʠʚʘʣʦʩʴ, ʢʦʛʜʘ 4̏̒̓ ʩʪʘʥʦʚʠʣʦʩʴ 

ʤʝʥʝʝ 21 ʯʘʩʘ. 

ʅʘʡʜʝʥʥʳʡ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʬʫʥʢʮʠʠ Ὢύὴὰȟʀ ʢʨʘʪʯʘʡʰʠʡ ʧʫʪʴ 

ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʧʦ ʚʨʝʤʝʥʠ, ʥʦ ʥʝ ʫʯʠʪʳʚʘʝʪ ʜʦʩʪʠʞʝʥʠʝ ʪʨʝʙʫʝʤʦʛʦ 

ʫʨʦʚʥʷ ʦʩʚʦʝʥʠʷ. ɼʣʷ ʨʘʩʯʝʪʘ ʮʝʥʥʦʩʪʠ ʵʪʘʧʘ ὴὰ ʩ ʫʯʝʪʦʤ ʥʝʧʨʦʡʜʝʥʥʳʭ 

ʵʪʘʧʦʚ ʀʋʇ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʦʜʠʥ ʠʟ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ 

ʫʨʘʚʥʝʥʠʷ ɹʝʣʣʤʘʥʘ, ʥʘʧʨʠʤʝʨ ʤʝʪʦʜ ʦʙʨʘʪʥʦʛʦ ʧʨʦʭʦʜʘ, ʦʧʠʩʳʚʘʝʤʳʡ 

ʬʦʨʤʫʣʦʡ (41) 

 

ὠὴὰ В“ὥὧὸȿὴὰВ ὖὴὰȿὴὰȟὥὧὸ Ὑὴὰȟὥὧὸȟὴὰ ‎ὠ“ȟὴὰ . (41) 

 

ɺ ʯʘʩʪʥʦʡ ʤʦʜʝʣʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ ʧʨʠ ʨʝʰʝʥʠʠ ʤʘʨʢʦʚʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʫʯʠʪʳʚʘʝʪʩʷ ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʢʦʥʪʝʢʩʪʝ ὧὸὼ ʩʧʦʩʦʙʥʦʩʪʴ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ὥ ʦʮʝʥʠʪʴ ʚʭʦʜʥʳʝ ʚʝʢʪʦʨʳ ὺὶί ʠ Вὺὶὰ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥʠ, ʚʭʦʜʷʱʝʛʦ ʚ ʚʝʢʪʦʨʳ ὺὶί ʠ ὺὶὰ, ʘ ʠʤʝʥʥʦ 

ὸ˞˝˞ȟὸ˗̏̎̓ȟὸ˞˝˜ȟὸ˗̏̎̓ȟὸˑ ʩ ʫʯʝʪʦʤ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ˡ  ʠ l. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʨʦʠʟʚʦʜʠʪʴ ʜʠʥʘʤʠʯʝʩʢʫʶ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʀʆʊ ʩ ʫʯʝʪʦʤ ʪʝʢʫʱʝʛʦ 

ʩʦʩʪʦʷʥʠʷ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʛʦ 

ʫʨʦʚʥʷ ɿʋʅ ʦʪ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʛʦ ʚʨʝʤʝʥʠ.  
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ʏʘʩʪʥʘʷ ʤʦʜʝʣʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. ʏʘʩʪʥʘʷ ʤʦʜʝʣʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʦʧʠʩʘʥʠʷ ʟʘʚʠʩʠʤʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ 

ʤʝʞʜʫ ʫʯʘʩʪʥʠʢʘʤʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʪ ʠʭ ʜʝʡʩʪʚʠʡ ʚ ʫʩʣʦʚʠʷʭ ʚʣʠʷʥʠʷ 

ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʪʨʝʙʦʚʘʥʠʝ  ʢ ʤʦʜʝʣʠ ʧʦ 

ʫʯʝʪʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʫʚʝʣʠʯʝʥʠʷ ʚʨʝʤʝʥʠ ʢʦʥʪʘʢʪʥʦʡ ʨʘʙʦʪʳ ʦʙʫʯʘʶʱʝʛʦʩʷ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʚ 

ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. 

ɼʣʷ ʵʪʦʛʦ ʚ ʯʘʩʪʥʦʡ ʤʦʜʝʣʠ ʜʝʣʘʝʪʩʷ ʜʦʧʫʱʝʥʠʝ, ʯʪʦ ʦʧʪʠʤʠʟʘʮʠʷ ʥʘ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʫʨʦʚʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ ʫʚʝʣʠʯʝʥʠʷ ʚʨʝʤʝʥʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʘ ὸ˞˝˞ ʠ ʚʨʝʤʝʥʠ ʢʦʥʪʘʢʪʥʦʡ ʨʘʙʦʪʳ ὸ˗̏̎̓ ʩ 

ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʫʤʝʥʴʰʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʦʙʫʯʘʶʱʠʭʩʷ ὧέόὲὸ, 

ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʚ ʢʦʥʪʘʢʪʥʦʡ ʨʘʙʦʪʝ ʠ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʙʘʟʳ ʟʥʘʥʠʡ ὑὦ ʜʣʷ 

ʤʠʥʠʤʠʟʘʮʠʠ ʚʣʠʷʥʠʷ ʩʣʫʯʘʡʥʳʭ ʠ ʥʝʩʣʫʯʘʡʥʳʭ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ 

ʧʨʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʘʣʛʦʨʠʪʤʠʯʝʩʢʦʛʦ ʧʨʝʜʩʢʘʟʘʥʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʪʠʭ 

ʬʘʢʪʦʨʦʚ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ [65].   

ɺ ʧʘʨʘʛʨʘʬʝ 2.2 ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʘ 

ʧʦʜʤʥʦʞʝʩʪʚʘ: ▼l ï ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʦʙʫʯʘʶʱʝʛʦʩʷ ʠ 

■l ï ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. 

ɼʣʷ ʥʘʧʦʣʥʝʥʠʷ ʵʪʠʭ ʤʥʦʞʝʩʪʚ ʦʙʨʘʪʠʤʩʷ ʢ ʠʪʦʛʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʚ 

ʛʣʘʚʝ 1 ʘʥʘʣʠʟʘ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʙʳʣʠ ʧʨʠʚʝʜʝʥʳ  ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʶʱʠʝ 

ʥʘ ʨʝʟʫʣʴʪʘʪʳ ʦʙʫʯʝʥʠʷ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ  ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ɼʞ. ʍʵʪʪʠ [104; 105].  

ʏʪʦʙʳ ʫʯʝʩʪʴ ʚ ʯʘʩʪʥʦʡ ʤʦʜʝʣʠ ʦʧʠʩʘʥʥʳʝ ʚ ʧʘʨʘʛʨʘʬʝ 1.1. ʬʘʢʪʦʨʳ 

ʢʘʢ ʜʝʩʪʨʫʢʪʠʚʥʳʝ, ʠʭ ʥʝʦʙʭʦʜʠʤʦ ʠʥʚʝʨʪʠʨʦʚʘʪʴ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʬʘʢʪʦʨʘ ʒ  

çʇʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠè ʠʥʚʝʨʩʠʝʡ ʦʧʠʩʘʥʠʷ ʙʫʜʝʪ çʇʨʝʧʦʜʘʚʘʪʝʣʴ ʥʝ 

ʧʦʚʳʰʘʝʪ ʢʚʘʣʠʬʠʢʘʮʠʶè ʪʦ ʝʩʪʴ ʧʦʚʳʰʝʥʠʝ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʩʚʦʝʡ 

ʢʚʘʣʠʬʠʢʘʮʠʠ ʙʫʜʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʬʘʢʪʦʨʦʤ, ʘ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʥʝ ʧʦʚʳʰʘʝʪ ʢʚʘʣʠʬʠʢʘʮʠʶ ʜʝʩʪʨʫʢʪʠʚʥʳʤ ʬʘʢʪʦʨʦʤ. 
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ʉ ʫʯʝʪʦʤ ʚʚʝʜʝʥʥʦʡ ʠʥʚʝʨʩʠʠ ʬʘʢʪʦʨʦʚ ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʩʣʝʜʫʶʱʠʡ 

ʩʦʩʪʘʚ ʤʥʦʞʝʩʪʚ ▼l ʠ l■ ʚ ʚʠʜʝ ʤʥʦʞʝʩʪʚ (42) ʠ (43)  

 

 ˡ  •ȟ•ȟ•ȟ•ȟ•ȟ• ȟ• ȟ• ȟ• ȟ• , (42) 

 ˡ  •ȟ•ȟ•ȟ•ȟ• . (43) 

 

ɺ ʜʚʫʭʫʨʦʚʥʝʚʦʡ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʟʘʚʠʩʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʘ ʦʙʫʯʘʶʱʝʛʦʩʷ ʥʘ i-ʦʤ ʵʪʘʧʝ ʀʆʊ ʦʪ ▼l ʠ l■ ʦʧʠʩʘʥʘ 

ʩ ʬʫʥʢʮʠʡ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ὶίὸὶȟὥȟl   ʠ ὶὰὸὶȟὥȟl . ʄʦʜʝʣʴ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʧʠʩʳʚʘʝʪ ʚʨʝʤʷ ʥʘ i-ʦʤ ʵʪʘʧʝ 

ʀʋʇ ʢʘʢ ʢʦʨʪʝʞ ὸ
̑̆̄̌

 ộὸ˗̏̎̓ȟὸ˞˝˞ȟὸ
ˑ
ȟὸ˞˝˜ Ớ, ʘ ʚʨʝʤʷ ʥʘ i-ʦʤ ʵʪʘʧʝ ʀʆʊ ʢʘʢ 

ʢʦʨʪʝʞ ὸˡ́̋̓ ộὸĺ̋̓
˗̏̎̓ȟὸĺ̋̓

˞˝˞ȟὸĺ̋̓
ˑ
ȟὸĺ̋̓
˞˝˜ Ớ. ɺ ʩʚʷʟʠ ʵʪʠʤ ʩʧʨʘʚʝʜʣʠʚʳ 

ʩʣʝʜʫʶʱʠʝ ʫʨʘʚʥʝʥʠʷ (44) 

 

 ὸ
̑̆̄̌

ὸ˗̏̎̓ὸ˞˝˞ὸ
ˑ
ὸ˞˝˜, 

(44) 
 ὸˡ́̋̓ὸĺ̋̓

˗̏̎̓ὸĺ̋̓
˞˝˞ ὸĺ̋̓

ˑ
ὸĺ̋̓
˞˝˜. 

 

ɼʘʥʥʳʝ ʨʘʚʝʥʩʪʚʘ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ i-ʛʦ ʵʪʘʧʘ 

ʀʆʊ ʚʨʝʤʷ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ ὸ
ˑ

 ʚʣʠʷʝʪ ʥʘ ʦʙʱʝʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥʠ. ɽʩʣʠ ὸĺ̋̓
ˑ

 ʧʨʝʚʳʩʠʪ ὸ
ˑ
, ʪʦ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ 

ʩʦʙʣʶʜʝʥʠʷ ʩʨʦʢʦʚ ʦʩʚʦʝʥʠʷ ὸˡ́̋̓ὸ
̑̆̄̌

 ʥʝʦʙʭʦʜʠʤʦ ʙʫʜʝʪ ʫʤʝʥʴʰʘʪʴ 

ὸĺ̋̓
˗̏̎̓ȟὸĺ̋̓

˞˝˞, ὸĺ̋̓
˞˝˜ ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʩʢʘʞʝʪʩʷ ʥʘ ʨʝʟʫʣʴʪʘʪʝ ʪʝʢʫʱʝʛʦ ʵʪʘʧʘ 

ὶὸὶὸὶȟὃ. ʇʨʠ ʧʨʠʤʝʥʝʥʠʠ ʅɻʆ-ʘʛʝʥʪʦʚ ʚʨʝʤʷ ʢʦʥʪʘʢʪʥʦʡ ʨʘʙʦʪʳ ὸĺ̋̓
˗̏̎̓ 

ʤʦʞʝʪ ʙʳʪʴ ʜʝʪʘʣʠʟʠʨʦʚʘʥʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʦʡ (45) 

 ὸĺ̋̓
˗̏̎̓ὸĺ̋̓

˗̏̎̓˜̑̆̐
ὸĺ̋̓
˗̏̎̓˚ː˛, (45) 

 

ʛʜʝ  ὸĺ̋̓
˗̏̎̓˜̑̆̐

 ï ʚʨʝʤʷ ʢʦʥʪʘʢʪʥʦʡ ʨʘʙʦʪʳ ʦʙʫʯʘʶʱʝʛʦʩʷ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ; 

ὸĺ̋̓
˗̏̎̓˚ː˛ ï ʚʨʝʤʷ ʢʦʥʪʘʢʪʥʦʡ ʨʘʙʦʪʳ ʦʙʫʯʘʶʱʝʛʦʩʷ ʩ ʅɻʆ-ʘʛʝʥʪʘʤʠ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʥʝʦʙʭʦʜʠʤʦ ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥʠ 

ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʣʷ ʦʧʠʩʘʥʠʷ ʤʠʥʠʤʠʟʘʮʠʠ ὸĺ̋̓
ˑ

 ʠ ʠʩʪʦʯʥʠʢʦʚ 

ʫʚʝʣʠʯʝʥʠʷ ὸĺ̋̓
ˑ

 ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʩʨʦʢʦʚ ʵʪʘʧʘ ʠ ʜʦʧʫʩʪʠʤʦʛʦ ʙʘʣʣʘ ὶ c 

ʫʯʝʪʦʤ ʚʣʠʷʥʠʷ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ. 

ɼʣʷ ʵʪʦʛʦ ʚʚʝʜʝʤ ʢʦʵʬʬʠʮʠʝʥʪʳ ύ , ύ , ύ , ύ , ʦʧʨʝʜʝʣʷʶʱʠʝ 

ʚʣʠʷʥʠʝ ʥʘ ʚʨʝʤʷ ʯʝʨʝʟ ʠʭ ʩʚʷʟʴ ʩ ʬʘʢʪʦʨʘʤʠ ˡ  ʠ l: 

ύ  ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʣʠʷʥʠʷ ʦʰʠʙʦʢ ʦʙʫʯʘʶʱʝʛʦʩʷ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʦʙʫʯʘʶʱʝʛʦʩʷ; 

ύ  ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʣʠʷʥʠʷ ʦʰʠʙʦʢ ʦʮʝʥʢʠ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʦʙʫʯʘʶʱʝʛʦʩʷ; 

ύ  ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʣʠʷʥʠʷ ʦʰʠʙʦʢ ʦʙʫʯʘʶʱʝʛʦʩʷ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ; 

ύ  ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʣʠʷʥʠʷ ʦʰʠʙʦʢ ʦʮʝʥʢʠ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ. 

ɼʣʷ ʚʳʯʠʩʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ύ , ύ , ύ , ύ  ʥʝʦʙʭʦʜʠʤʦ 

ʧʝʨʝʡʪʠ ʦʪ ʤʥʦʞʝʩʪʚ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʢʦ ʤʥʦʞʝʩʪʚʘʤ ʚʝʣʠʯʠʥ ʂʦʵʥʘ 

ʜʣʷ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʦʧʠʩʘʥʳ 

ʬʦʨʤʫʣʘʤʠ (46) ʠ (47) 

 

 Ὀl  ὨȟὨȟὨȟὨȟὨȟὨ ȟὨ ȟὨ ȟὨ ȟὨ , (46) 

 Ὀl  ὨȟὨȟὨȟὨȟὨ , (47) 

 

ʛʜʝ Ὀl  ï ʤʥʦʞʝʩʪʚʦ ʚʝʣʠʯʠʥ ʂʦʵʥʘ ʜʣʷ ʬʘʢʪʦʨʦʚ ˡ ; 

Ὀl  ï ʤʥʦʞʝʩʪʚʦ ʚʝʣʠʯʠʥ ʂʦʵʥʘ ʜʣʷ ʬʘʢʪʦʨʦʚ ˡ  

 

ɺ ʪʘʙʣʠʮʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ •ᶰˡ ᷊ ■l, 

ʚʝʣʠʯʠʥʳ ʂʦʵʥʘ Ὠ, ʯʘʩʪʦʪʘ ʚʭʦʞʜʝʥʠʷ ὴ ʠ ʚʝʩʘ ,ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ‫ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʝ ʧʦ ʩʚʷʟʠ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʩ ʚʝʩʘʤʠ ύ , ύ , ύ , ύ . 

ʊʘʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʚʣʠʷʥʠʝ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʀʋʇ. 
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ʂʦʨʨʝʣʷʮʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʚʫʭʫʨʦʚʥʝʚʦʡ ʤʦʜʝʣʠ ʠ ʥʝʢʦʪʦʨʳʭ 

ʟʥʘʯʠʤʳʭ ʬʘʢʪʦʨʦʚ ʧʦ ʍʵʪʪʠ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 3. 

ʊʘʙʣʠʮʘ 3 ï ʉʚʷʟʴ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʚʫʭʫʨʦʚʥʝʚʦʡ ʤʦʜʝʣʠ ʠ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ 

ɼʝʩʪʨʫʢʪʠʚ-

ʥʳʡ ʬʘʢʪʦʨ 

 

ɺʝʣʠ-

ʯʠʥʘ 

ʂʦʵʥʘ d 

ʏʘʩʪʦʪʘ 

ʚʭʦʞʜʝ-

ʥʠʷ ὴ 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʟʘʚʠʩʠʤʦʩʪʠ 

ɻʨʫʧʧʘ ʜʝʩʪʨʫʢʪʠʚʥʳʭ 

ʬʘʢʪʦʨʦʚ çʆʰʠʙʢʠ 

ʦʙʫʯʘʶʱʠʭʩʷè 

ɻʨʫʧʧʘ ʜʝʩʪʨʫʢʪʠʚʥʳʭ 

ʬʘʢʪʦʨʦʚ çʆʰʠʙʢʠ 

ʦʮʝʥʢʠè 

ɺʝʩ ‫ 

ʚ ʢʦʵʬʬʠ-

ʮʠʝʥʪʝ ύ  

(ʧʨʦʮʝʥʪʳ) 

ɺʝʩ ‫ 

ʚ ʢʦʵʬʬʠ-

ʮʠʝʥʪʝ ύ  

(ʧʨʦʮʝʥʪʳ) 

ɺʝʩ ‫ 

ʚ ʢʦʵʬʬʠ-

ʮʠʝʥʪʝ ύ  

(ʧʨʦʮʝʥʪʳ) 

ɺʝʩ ‫ 

ʚ ʢʦʵʬʬʠ-

ʮʠʝʥʪʝ ύ  

(ʧʨʦʮʝʥʪʳ) 

•  1,44 1 4,35 0,00 0,00 0,00 

•  0,9 2 0,00 8,70 0,00 8,70 

•  0,88 2 8,70 0,00 8,70 0,00 

•  0,88 1 0,00 0,00 4,35 0,00 

•  0,75 1 0,00 0,00 0,00 4,35 

•  0,74 4 17,39 17,39 17,39 17,39 

•  0,73 4 17,39 17,39 0,00 0,00 

•  0,72 1 4,35 0,00 0,00 0,00 

•  0,71 1 4,35 0,00 0,00 0,00 

•  0,67 2 8,70 8,70 0,00 0,00 

•  0,64 2 8,70 8,70 0,00 0,00 

•  0,62 2 0,00 0,00 8,70 8,70 

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 
 

ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 3 ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ 

ʥʘ ʤʥʦʞʝʩʪʚʘ (48), (49), (50) ʠ (51) 

 

 ˡ  •ȟ•ȟ•ȟ• ȟ• ȟ• ȟ• ȟ• , (48) 

 ˡ  •ȟ•ȟ• , (49) 

 ˡ  •ȟ•ȟ•ȟ• , (50) 

 ˡ  •ȟ•ȟ• , (51) 

 

ʛʜʝ ˡ  ï ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʨʝʤʝʥʠ ʦʙʫʯʘʶʱʠʤʩʷ; 

ˡ  ï ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ ʯʘʩʪʦʪʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʰʠʙʦʢ 

ʦʙʫʯʘʶʱʝʛʦʩʷ; 

ˡ  ï ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʨʝʤʝʥʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ; 

ˡ  ï ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ ʯʘʩʪʦʪʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʰʠʙʦʢ ʦʮʝʥʢʠ. 
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ʉ ʫʯʝʪʦʤ ʪʘʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʢʘʞʜʦʝ ʧʨʠʚʝʜʝʥʥʦʝ ʚ ʪʘʙʣʠʮʝ 3 ʟʥʘʯʝʥʠʝ 

ʚʝʩʘ ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʦ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ (52) ‫ 

 

 ‫
В

,    (52) 

 

ʛʜʝ  ὴ ï ʬʫʥʢʮʠʷ ʨʘʩʯʝʪʘ ʯʘʩʪʦʪʳ ʚʭʦʞʜʝʥʠʷ ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʬʘʢʪʦʨʘ • ʚʦ 

ʤʥʦʞʝʩʪʚʘ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ˡ ȟl , ˡ , ˡ  ʚʳʨʘʞʘʝʤʘʷ 

ʬʦʨʤʫʣʦʡ (53) 

 

 ὴ ὧὲὸ•ȟl +ὧὲὸ•ȟl +ὧὲὸ•ȟl +ὧὲὸ•ȟl ȟ (53) 

 

ʛʜʝ ὧὲὸ ʬʫʥʢʮʠʷ ʧʦʜʩʯʝʪʘ ʢʦʣʠʯʝʩʪʚʘ ʵʣʝʤʝʥʪʦʚ ʚ ʤʥʦʞʝʩʪʚʝ. 

 

ɼʣʷ ʨʘʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ύ , ύ , ύ , ύ  ʧʦʩʪʨʦʠʤ ʤʥʦʞʝʩʪʚʘ 

ʚʝʩʦʚ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʤʥʦʞʝʩʪʚʘ ʚʝʣʠʯʠʥ ʂʦʵʥʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʤʥʦʞʝʩʪʚʘ ˡ ȟl , l , l  (54), (55), (56), (57), (58), (59), (60) ʠ (61) 

 

 ɱ  ‫ȟ‫ȟ‫ȟ‫ ȟ‫ ȟ‫ ȟ‫ ȟ‫ , (54) 

 ɱ  ‫ȟ‫ȟ‫ , (55) 

 ɱ  ‫ȟ‫ȟ‫ȟ‫ , (56) 

 ɱ  ‫ȟ‫ȟ‫ , (57) 

 Ὀ  ὨȟὨȟὨȟὨ ȟὨ ȟὨ ȟὨ ȟὨ , (58) 

 Ὀ  ὨȟὨȟὨ , (59) 

 $  ὨȟὨȟὨȟὨ , (60) 

 $  ὨȟὨȟὨ . (61) 

 

ʉ ʫʯʝʪʦʤ ʵʪʠʭ ʤʥʦʞʝʩʪʚ ʢʦʵʬʬʠʮʠʝʥʪʳ ύ , ύ , ύ , 

ύ ,ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʦʧʠʩʘʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʬʘʢʪʠʯʝʩʢʦʛʦ ʚʨʝʤʝʥʠ 

ʧʨʦʭʦʞʜʝʥʠʷ ʵʪʘʧʘ ʀʋʇ ʦʪ ʚʣʠʷʥʠʷ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 
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ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʫʯʝʪʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʳ ʧʦ ʩʣʝʜʫʶʱʠʤ ʬʦʨʤʫʣʘʤ (62) 

 

 ύ В‫ Ὠ , 

ύ В‫ Ὠ , 

ύ В‫ Ὠ , 

ύ В‫ Ὠ . 

(62) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥʠ 

ὸ˞˝˞ȟὸ˗̏̎̓ȟὸˑȟὸ˞˝˜  ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘʚʠʩʠʪ 

ʦʪ ʜʚʫʭ ʛʨʫʧʧ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ï çʆʰʠʙʢʠ ʦʙʫʯʘʶʱʠʭʩʷè ʠ çʆʰʠʙʢʠ 

ʦʮʝʥʢʠè. ʄʦʜʝʣʴ ὓ  ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ ʨʘʤʢʘʭ ʀʆʊ Tr, 

ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʵʪʘʧʦʚ ὸὶ, ʪʦ ʚʣʠʷʥʠʝ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʢʘʞʜʦʤ 

ʵʪʘʧʝ ʨʘʟʣʠʯʥʦ ʠ ʟʘʚʠʩʠʪ ʚ ʪʦʤ ʯʠʩʣʝ ʦʪ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ 

ʦʙʫʯʘʶʱʝʛʦʩʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʦʜʝʣʴ  ὓ  ʜʣʷ ʩʠʥʪʝʟʘ ʤʝʪʦʜʠʢʠ 

ʦʧʝʨʘʪʠʚʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʀʆʊ. 

ʉ ʫʯʝʪʦʤ ʚʳʯʠʩʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ύ , ύ , ύ , ύ  ʤʦʞʥʦ 

ʧʨʠʚʝʩʪʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʩ ʫʯʝʪʦʤ 

ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʦʧʠʩʳʚʘʝʤʦʡ ʬʦʨʤʫʣʦʡ (63) 

 ὸˡ́̋̓ύ ύ ὸĺ̋̓
˗̏̎̓ύ ὸĺ̋̓

˞˝˞ ύ ύ ὸĺ̋̓
ˑ

ύ ὸĺ̋̓
˞˝˜. (63) 

 

ʅʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʀʆʊ ὸὶ ʤʦʜʝʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ὃ, ʚ ʢʦʪʦʨʦʤ ʤʦʞʝʪ ʙʳʪʴ ʙʦʣʝʝ ʦʜʥʦʛʦ ʘʛʝʥʪʘ-ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ɺ 

ʪʘʢʦʤ ʩʣʫʯʘʝ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥʠ ʤʦʞʥʦ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ ʠ ʚʳʨʘʟʠʪʴ 

ʬʦʨʤʫʣʦʡ (64) 

 

ὸˡ́̋̓В ύ ύ ὸĺ̋̓
˗̏̎̓ȿ ȿ

ύ ὸĺ̋̓
˞˝˞ В ύ ύ ὸĺ̋̓

ˑȿ ȿ В ύ ὸĺ̋̓
˞˝˜ȿ ȿ

. (64) 

 

ʊʘʢʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʫʯʠʪʳʚʘʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʤʦʜʝʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʧʠʩʳʚʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʭ 
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ʅɻʆ-ʘʛʝʥʪʦʚ. ʀʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʷ ʢʘʞʜʦʛʦ ʪʘʢʦʛʦ ʘʛʝʥʪʘ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ 

ʥʘʣʠʯʠʷ ʫ ʥʝʛʦ ʢʦʥʪʝʢʩʪʘ, ʬʦʨʤʠʨʫʝʤʦʛʦ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʪʝʢʫʱʝʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʙʘʟʳ ʟʥʘʥʠʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʯʘʩʪʥʘʷ ʤʦʜʝʣʴ ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ 

ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ ʧʨʠ ʬʘʢʪʠʯʝʩʢʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚʨʝʤʝʥʠ ʥʘ ʢʘʞʜʦʤ 

ʵʪʘʧʝ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ ʟʘ 

ʩʯʝʪ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʚʨʝʤʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

ʏʘʩʪʥʘʷ ʤʦʜʝʣʴ ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʪʝʢʩʪʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ 

ʥʘ ʦʩʥʦʚʝ ʙʘʟʳ ʟʥʘʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʣʛʦʨʠʪʤʘ ʛʝʥʝʨʘʮʠʠ  

ʩ ʜʦʧʦʣʥʝʥʥʦʡ ʚʳʙʦʨʢʦʡ. ʏʘʩʪʥʘʷ ʤʦʜʝʣʴ ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʪʝʢʩʪʘ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʳ ʥʘ ʦʩʥʦʚʝ ʙʘʟʳ ʟʥʘʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʣʛʦʨʠʪʤʘ 

ʛʝʥʝʨʘʮʠʠ ʩ ʜʦʧʦʣʥʝʥʥʦʡ ʚʳʙʦʨʢʦʡ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʣʠʯʝʩʪʚʘ ʦʰʠʙʦʢ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ʫʨʦʚʥʷ ɿʋʅ, ʦʪ ʟʥʘʥʠʡ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʘʛʝʥʪʦʚ ʠ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ ʧʨʠʚʝʜʝʥʥʦʝ ʚ 

ʧʘʨʘʛʨʘʬʝ 2.1 ʪʨʝʙʦʚʘʥʠʝ ʧʦ ʤʠʥʠʤʠʟʘʮʠʠ ʦʰʠʙʦʢ ʦʙʫʯʘʶʱʝʛʦʩʷ ʠ ʦʰʠʙʦʢ 

ʦʮʝʥʢʠ ʚ ʫʩʣʦʚʠʷʭ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʚʨʝʤʝʥʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʠ ʢʦʥʪʘʢʪʥʦʡ 

ʨʘʙʦʪʳ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ʦʩʚʦʝʥʠʷ ʢʫʨʩʘ ʚ 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʨʦʢ. ɺʳʧʦʣʥʝʥʠʝ ʜʘʥʥʦʛʦ ʪʨʝʙʦʚʘʥʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ 

ʧʦʚʳʰʝʥʠʷ ʪʦʯʥʦʩʪʠ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʦʪʚʝʪʦʚ ʘʛʝʥʪʦʚ-ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʧʫʪʝʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʘʟʳ ʟʥʘʥʠʡ ὑὦ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʥʪʝʢʩʪʘ ὧὸὼ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʘʣʛʦʨʠʪʤʘ ʛʝʥʝʨʘʮʠʠ ʩ ʜʦʧʦʣʥʝʥʥʦʡ ʚʳʙʦʨʢʦʡ ʧʨʝʜʥʘʟʥʘʯʝʥʘ 

ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʷ ʚʣʠʷʥʠʷ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʅɻʆ-ʘʛʝʥʪʦʚ ʠ 

ʤʠʥʠʤʠʟʘʮʠʠ ʦʰʠʙʦʢ ʚʦ ʚʨʝʤʷ ʢʦʥʪʘʢʪʥʦʡ ʨʘʙʦʪʳȢ ʉ ʫʯʝʪʦʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ  ʧʨʦʙʣʝʤʳ ʛʘʣʣʶʮʠʥʘʮʠʡ ʅɻʆ ʚʨʝʤʷ ὸĺ̋̓
ˑ

 ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʅɻʆ-ʘʛʝʥʪʦʚ ʤʦʞʝʪ ʢʘʢ ʫʤʝʥʴʰʘʪʴʩʷ, ʪʘʢ ʠ ʫʚʝʣʠʯʠʚʘʪʴʩʷ. 

ʅʝʡʨʦʥʥʳʝ ʩʝʪʠ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʘʛʝʥʪʘʭ, ʤʦʛʫʪ ʙʳʪʴ ʩʦʟʜʘʥʳ ʨʘʟʣʠʯʥʳʤʠ ʧʫʪʷʤʠ: 

1) ʦʙʫʯʝʥʳ ʩ ʥʫʣʷ; 

2) ʧʦʣʫʯʝʥʳ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʦʦʙʫʯʝʥʠʷ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʅɻʆ; 
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3) ʧʦʣʫʯʝʥʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʘʣʛʦʨʠʪʤʘ ʛʝʥʝʨʘʮʠʠ ʩ 

ʜʦʧʦʣʥʝʥʥʦʡ ʚʳʙʦʨʢʦʡ ʢ ʩʫʱʝʩʪʚʫʶʱʝʡ ʅɻʆ.  

ɼʚʘ ʧʝʨʚʳʭ ʤʝʪʦʜʘ ʪʨʫʜʦʟʘʪʨʘʪʥʳ ʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʨʘʤʢʘʭ 

ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʣʝʞʘʱʠʭ ʟʘ ʧʨʝʜʝʣʘʤʠ ʥʘʩʪʦʷʱʝʡ ʜʠʩʩʝʨʪʘʮʠʠ. 

ʉʫʱʝʩʪʚʫʶʪ ʠʩʩʣʝʜʦʚʘʥʠʷ [30; 34; 40; 135], ʢʦʪʦʨʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʛʦʪʦʚʳʭ ʅɻʆ, ʢʦʛʜʘ ʦʙʫʯʝʥʠʝ ʠʣʠ ʜʦʦʙʫʯʝʥʠʝ ʥʝʚʦʟʤʦʞʥʳ, 

ʢʘʯʝʩʪʚʦ ʛʝʥʝʨʘʮʠʠ ʅɻʆ ʟʘʚʠʩʠʪ ʦʪ ʪʦʛʦ, ʢʘʢ ʩʬʦʨʤʠʨʦʚʘʥ ʢʦʥʪʝʢʩʪ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʳʜʝʣʷʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʨʝʘʣʠʟʘʮʠʠ 

ʘʣʛʦʨʠʪʤʘ ʛʝʥʝʨʘʮʠʠ ʩ ʜʦʧʦʣʥʝʥʥʦʡ ʚʳʙʦʨʢʦʡ: 

1) ʢʣʘʩʩʠʯʝʩʢʘʷ ʛʝʥʝʨʘʮʠʷ ʩ ʜʦʧʦʣʥʝʥʥʦʡ ʚʳʙʦʨʢʦʡ; 

2) ʛʝʥʝʨʘʮʠʷ ʩ ʜʦʧʦʣʥʝʥʥʦʡ ʚʳʙʦʨʢʦʡ ʥʘ ʦʩʥʦʚʝ ʟʥʘʥʠʡ. 

ɺ ʨʘʤʢʘʭ ʢʣʘʩʩʠʯʝʩʢʦʡ ʛʝʥʝʨʘʮʠʠ ʩ ʜʦʧʦʣʥʝʥʥʦʡ ʚʳʙʦʨʢʦʡ ʢʦʥʪʝʢʩʪ 

ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ ʩʣʘʙʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʡ ʪʝʢʩʪʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ. ʇʨʠ 

ʛʝʥʝʨʘʮʠʠ ʩ ʜʦʧʦʣʥʝʥʥʦʡ ʚʳʙʦʨʢʦʡ ʥʘ ʦʩʥʦʚʝ ʟʥʘʥʠʡ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ 

ʠʥʬʦʨʤʘʮʠʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʟʥʘʥʠʡ: ʙʘʟʳ ʠʣʠ 

ʛʨʘʬʳ ʟʥʘʥʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʢʘʯʝʩʪʚʦ ʚʳʭʦʜʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʅɻʆ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʦʰʠʙʦʢ ʦʙʫʯʘʶʱʝʛʦʩʷ ʠ ʦʰʠʙʦʢ 

ʦʮʝʥʢʠ ʥʝʦʙʭʦʜʠʤʦ ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʧʦʩʪʨʦʝʥʠʝ ʢʦʥʪʝʢʩʪʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʘʛʝʥʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ.  

ʉʨʝʜʦʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʀʕʆʉ 

ὄ, ʘ ʚʦʟʤʦʞʥʳʝ ʩʦʩʪʦʷʥʠʷ ʩʨʝʜʳ ʜʣʷ ʢʘʞʜʦʛʦ ʢʫʨʩʘ ʩ ʦʧʠʩʳʚʘʶʪʩʷ ʛʨʘʬʦʤ 

ʀʋʇ ὖὰ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʀʆʊ Ὕὶ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʩʪʨʦʝʥʠʠ ʮʝʧʠ ʥʘ ʛʨʘʬʝ ὖὰ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʫʯʘʩʪʥʠʢʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ 

ʘʛʝʥʪʳ, ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʪ ʠ ʠʟʤʝʥʷʶʪ ʩʚʦʠ ʩʦʩʪʦʷʥʠʷ. 

ʇʦʜ ʩʦʩʪʦʷʥʠʝʤ ʅɻʆ-ʘʛʝʥʪʦʚ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʧʦʥʠʤʘʝʪʩʷ ʝʛʦ 

ʪʝʢʫʱʠʡ ʢʦʥʪʝʢʩʪ ὧὸὼ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴʶ ʩʠʪʫʘʮʠʦʥʥʳʭ 

ʜʘʥʥʳʭ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʘʛʝʥʪʫ ʚ ʨʘʤʢʘʭ ʚʭʦʜʥʦʛʦ ʟʘʧʨʦʩʘ, ʢʦʪʦʨʳʝ 

ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʪʦʯʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʥʘʤʝʨʝʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʛʝʥʝʨʘʮʠʠ 
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ʨʝʣʝʚʘʥʪʥʳʭ ʦʪʚʝʪʦʚ ʠ ʧʦʜʜʝʨʞʘʥʠʷ ʩʚʷʟʥʦʩʪʠ ʜʠʘʣʦʛʘ. ʂʦʥʪʝʢʩʪ ʧʦʟʚʦʣʷʝʪ 

ʥʘʜʝʣʠʪʴ ʘʛʝʥʪʘ ʟʥʘʥʠʷʤʠ ʠ ʬʦʨʤʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʛʝʥʝʨʘʮʠʠ ʩ 

ʜʦʧʦʣʥʝʥʥʦʡ ʚʳʙʦʨʢʦʡ ʠ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʟʘʜʘʥʠʷ ʘʛʝʥʪʫ ʨʦʣʠ. 

ɺ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʢʦʥʪʝʢʩʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ 

ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ: 

ī ʟʥʘʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʙʘʟʳ ʟʥʘʥʠʡ ὑὦ; 

ī ʧʦʣʫʯʝʥʥʳʭ ʚʦʩʧʨʠʷʪʠʡ ÐÅÒÃÅÐÔ. 

ʉ ʫʯʝʪʦʤ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʜʝʪʘʣʠʟʠʨʦʚʘʪʴ ʦʧʠʩʘʥʠʝ ʢʦʥʪʝʢʩʪʘ ὧὸὼ, 

ʧʨʠʚʝʜʝʥʥʦʝ ʚ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʂʦʥʪʝʢʩʪ ὧὸὼ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʦʡ (65) 

 

 ὧὸὼ Ὀᴂȟὧὸὼȟὧὸὼ , (65) 

 

ʛʜʝ  Ὀᴂ ï ʧʨʦʝʢʮʠʷ ʤʥʦʞʝʩʪʚʘ ʜʠʘʣʦʛʦʚ Ὀ, ʦʧʠʩʘʥʥʦʛʦ ʚ ʤʦʜʝʣʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʨʦʝʢʮʠʷ ʩʪʘʨʠʪʩʷ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʚ Ὀᴂ  ʧʦʧʘʜʘʶʪ ʪʦʣʴʢʦ ʜʠʘʣʦʛʠ, ʚ ʢʦʪʦʨʳʭ ʫʯʘʩʪʚʫʝʪ 

ʜʘʥʥʳʡ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʛʝʥʪ.  

ὧὸὼȟ  ï ʧʝʨʩʦʥʘʣʴʥʳʡ ʢʦʥʪʝʢʩʪ, ʢʦʪʦʨʳʡ ʦʧʠʩʳʚʘʝʪ ʩʫʙʲʝʢʪʠʚʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʛʝʥʪʘ ʠ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʘʥ ʧʫʪʝʤ ʚʥʝʩʝʥʠʷ ʪʝʢʩʪʦʚʳʭ 

ʫʪʚʝʨʞʜʝʥʠʡ ʦʙ ʘʛʝʥʪʝ, ʥʘʧʨʠʤʝʨ çʊʳ ï ʦʧʳʪʥʳʡ ʧʨʦʛʨʘʤʤʠʩʪè, çʊʳ 

ʩʪʨʦʛʠʡ, ʥʦ ʩʧʨʘʚʝʜʣʠʚʳʡè.  

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ  ὧὸὼ ʦʧʠʩʳʚʘʝʪʩʷ ʢʘʢ ʤʥʦʞʝʩʪʚʦ ʩʪʨʦʢ, ʩʦʜʝʨʞʘʱʠʭ 

ʫʪʚʝʨʞʜʝʥʠʷ ʚ ʚʠʜʝ ʬʦʨʤʫʣʳ (66) 

 

 ὧὸὼ  ὧὴȟὧὴȟȣȟὧὴ, (66) 

 

ʛʜʝ  ὧὸὼ  ï ʢʦʥʪʝʢʩʪ ʢʦʤʧʝʪʝʥʮʠʡ, ʢʦʪʦʨʳʡ ʦʧʠʩʳʚʘʝʪ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʘʛʝʥʪʘ. ʂʦʥʪʝʢʩʪ ʩʦʟʜʘʝʪʩʷ ʧʫʪʝʤ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʙʘʟ ʟʥʘʥʠʡ ὑὦ ʚ ʪʝʢʩʪʦʚʳʝ 

ʫʪʚʝʨʞʜʝʥʠʷ.  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ  ὧὸὼ   ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʦʡ (67) 

 

 ὧὸὼ  ὧάȟὧάȟȣȟὧά ᷾ὧὸὼ. (67) 

 

ʂʦʥʪʝʢʩʪ ʢʦʤʧʝʪʝʥʮʠʡ ὧὸὼ  ʩʦʩʪʦʠʪ ʠʟ ʩʦʙʩʪʚʝʥʥʳʭ ʫʪʚʝʨʞʜʝʥʠʡ, 

ʜʦʧʦʣʥʝʥʥʳʭ ʢʦʥʪʝʢʩʪʦʤ ʢʫʨʩʘ ὧὸὼ.  ʂʦʥʪʝʢʩʪ ʢʫʨʩʘ ὧὸὼ ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ 

ʪʝʢʩʪʦʚʦʡ ʠʣʠ ʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ Ὠὥὸὥ ʢʘʞʜʦʛʦ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʢʫʨʩʘ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʢʫʨʩʘ çʉʪʨʫʢʪʫʨʳ ʠ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭè ʧʦ ʪʝʤʝ ή çʊʠʧʦʚʳʝ ʩʪʨʫʢʪʫʨʳ ʦʧʠʩʘʥʠʷ ʘʙʩʪʨʘʢʪʥʳʭ ʜʘʥʥʳʭ. 

ʄʘʩʩʠʚ, ʩʧʠʩʦʢ, ʩʪʝʢ, ʦʯʝʨʝʜʴè ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʝʢʮʠʠ Ὠὥὸὥ ʩʣʝʜʫʶʱʠʭ 

ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ Ὡ: 

1) Ὡ ή  ï ʪʝʢʩʪ ʣʝʢʮʠʠ çʊʠʧʦʚʳʝ ʩʪʨʫʢʪʫʨʳ ʦʧʠʩʘʥʠʷ ʘʙʩʪʨʘʢʪʥʳʭ 

ʜʘʥʥʳʭ. ʄʘʩʩʠʚ, ʩʧʠʩʦʢ, ʩʪʝʢ, ʦʯʝʨʝʜʴè; 

2) Ὡ ή  ï ʪʝʢʩʪ çʂʨʘʪʢʠʡ ʤʝʪʦʜʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʣʘʙʦʨʘʪʦʨʥʦʡ ʨʘʙʦʪʳ çʄʘʩʩʠʚʳè. 

ʂʦʥʪʝʢʩʪ ʧʦʟʚʦʣʷʝʪ ʥʘʜʝʣʠʪʴ ʘʛʝʥʪʘ ʟʥʘʥʠʷʤʠ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ 

ʬʫʥʢʮʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʨʝʤʝʥʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ‍ ʠ ʯʘʩʪʦʪʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʦʰʠʙʦʢ ʦʮʝʥʢʠ ‌. ʂʦʥʪʝʢʩʪ ʬʦʨʤʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʛʝʥʝʨʘʮʠʠ ʩ 

ʜʦʧʦʣʥʝʥʥʦʡ ʚʳʙʦʨʢʦʡ ʠ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʟʘʜʘʥʠʷ ʘʛʝʥʪʫ ʨʦʣʠ. ɿʘʜʘʥʠʝ ʨʦʣʝʡ 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʅɻʆ 

ʘʛʝʥʪʘ. ʕʬʬʝʢʪʳ ʦʪ ʟʘʜʘʥʠʷ ʨʦʣʝʡ ʦʧʠʩʘʥʳ ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʙʦʪʘʭ, 

ʧʦʩʚʷʱʝʥʥʳʭ ʦʙʫʯʝʥʠʶ ʠ ʤʥʦʛʦʘʛʝʥʪʥʳʤ ʩʠʩʪʝʤʘʤ [31; 33; 36; 37; 41]. 

ʇʦʩʪʨʦʝʥʠʝ ʢʦʥʪʝʢʩʪʘ ὧὸὼ  ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʙʘʟʳ ʟʥʘʥʠʡ Kb 

ʠ ʦʧʠʩʳʚʘʝʪʩʷ ʤʦʜʝʣʴʶ ὓ  (68) 

 

 ὛȟὋȟὑὦȟὊ , (68) 

 

ʛʜʝ  Ὓ ï ʤʦʜʝʣʴ ʢʦʤʧʝʪʝʥʮʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʢʫʨʩʫ ὧ; 

Ὃ ï ʛʨʘʬ ʟʥʘʥʠʡ, ʜʦʧʦʣʥʷʝʤʳʡ ʠʟ ʤʦʜʝʣʠ ʢʦʤʧʝʪʝʥʮʠʡ Ὓ. ɻʨʘʬ ʟʥʘʥʠʡ 

ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʝʨʰʠʥ V ʠ ʨʝʙʝʨ G (69) 
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 Ὃ  ὠȟὉ, (69) 

ʛʜʝ  ʚʝʨʰʠʥʘ ὠ ʷʚʣʷʝʪʩʷ ʵʢʟʝʤʧʣʷʨʦʤ ʦʜʥʦʛʦ ʠʟ ʩʣʝʜʫʶʱʠʭ ʢʣʘʩʩʦʚ: 

çɸʢʩʠʦʤʘè, çʂʦʥʮʝʧʪè, çʉʠʥʦʥʠʤè, çʊʝʨʤʠʥè, ʘ ʨʝʙʨʘ E ʟʘʜʘʶʪ 

ʦʪʥʦʰʝʥʠʷ ʠ ʠʝʨʘʨʭʠʶ ʤʝʞʜʫ ʢʣʘʩʩʘʤʠ. ɼʘʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʛʨʘʬʘ ʟʥʘʥʠʡ 

ʦʙʫʩʣʦʚʣʝʥʘ ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʜʭʦʜʘ ʩʣʦʝʥʳʡ ʧʠʨʦʛ 

ʦʙʫʯʝʥʠʷ ʦʥʪʦʣʦʛʠʡè [85; 91].  

 

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʚ ʛʨʘʬʝ ʟʥʘʥʠʡ ʦʧʠʩʳʚʘʶʪʩʷ ʠʥʪʝʥʩʠʦʥʘʣʴʥʳʝ 

ʟʥʘʥʠʷ, ʘ ʫʪʚʝʨʞʜʝʥʠʷ ʦʙ ʵʢʟʝʤʧʣʷʨʘʭ ʚʝʨʰʠʥ ὠ ʛʨʘʬʘ ʟʥʘʥʠʡ, ʪʦ ʝʩʪʴ 

ʵʢʩʪʝʥʩʠʦʥʘʣʴʥʳʝ ʟʥʘʥʠʷ ʩʦʜʝʨʞʘʪʩʷ ʚ ʙʘʟʝ ʟʥʘʥʠʡ ὑὦ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ 

ʦʧʠʩʘʥʘ ʬʦʨʤʫʣʦʡ (70) 

 ὑὦ ὑὦ  ᷾ ὑὦ  ᷾Ὑ , (70) 

ʛʜʝ ὑὦ ï ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ ʩʝʛʤʝʥʪ ʙʘʟʳ ʟʥʘʥʠʡ, ʩʦʜʝʨʞʘʱʠʡ ʟʥʘʥʠʷ ʚ 

ʩʬʝʨʝ ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. ʂʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ ʩʝʛʤʝʥʪ ʙʘʟʳ 

ʟʥʘʥʠʡ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ Ὁ̒ 

ʢʫʨʩʘ ;̒ 

ὑὦ ï ʩʝʛʤʝʥʪ ʙʘʟʳ ʟʥʘʥʠʡ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʩʝʛʤʝʥʪʘ 

ʙʘʟʳ ʟʥʘʥʠʡ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʘ ʦʪʢʨʳʪʘʷ ʙʘʟʘ ʟʥʘʥʠʡ 

DBPedia; 

Ὑï ʤʥʦʞʝʩʪʚʦ ʦʪʥʦʰʝʥʠʡ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ 

ὑὦȟὋ ̉ ὑὦ. ɼʣʷ ʦʧʠʩʘʥʠʷ ʩʚʷʟʝʡ ʧʦʥʷʪʠʡ ʠ ʢʦʥʮʝʧʪʦʚ ʚ ʦʩʥʦʚʥʦʤ 

ʧʨʠʤʝʥʝʥʳ ʦʪʥʦʰʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ OWL [118] ʠ DBPedia, ʚ 

ʯʘʩʪʥʦʩʪʠ ʤʦʜʝʣʴ ʜʘʥʥʳʭ Simple Knowledge Organization System [128] ʠ 

Dublin Core [100]. 

Ὂ ï ʘʣʛʦʨʠʪʤ ʬʦʨʤʠʨʦʚʘʥʠʷ Ὑ  ʧʫʪʝʤ ʩʚʷʟʠ ʵʣʝʤʝʥʪʦʚ ʙʘʟ ʟʥʘʥʠʡ 

 Ὧὦᶰὑὦ c ʚʝʨʰʠʥʘʤʠ ʛʨʘʬʘ Ὃ.  

 

ʊʘʢʦʡ ʧʦʜʭʦʜ ʢ ʧʦʩʪʨʦʝʥʠʶ ʢʦʥʪʝʢʩʪʘ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʚʝʨʦʷʪʥʦʩʪʴ 

ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ ʛʘʣʣʶʮʠʥʘʮʠʡ ʅɻʆ, ʧʦʩʢʦʣʴʢʫ ʢʦʥʪʝʢʩʪ ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ 
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ʧʨʦʚʝʨʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʟʥʘʥʠʡ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʙʘʟʳ ʟʥʘʥʠʡ 

ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ὑὦ ʠ ʤʥʦʞʝʩʪʚʘ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ Ὁ̒. 

ʀʥʬʦʨʤʘʮʠʷ ʚ ʜʘʥʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʚʥʦʩʠʪʩʷ ʵʢʩʧʝʨʪʘʤʠ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʅʝʦʙʭʦʜʠʤʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ 

ʚ ʢʘʯʝʩʪʚʝ ʦʙʣʘʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʤʦʜʝʣʝʡ ʚʳʙʨʘʥʦ ʦʙʫʯʝʥʠʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, ʧʦʩʢʦʣʴʢʫ ʥʘʣʠʯʠʝ ʚ ʢʘʞʜʦʤ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʤ 

ʤʘʪʝʨʠʘʣʝ Ὡ ʤʥʦʞʝʩʪʚ ʟʘʜʘʯ Ὕὑ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʧʨʠʤʝʨʦʚ ὝὛ ʧʦʟʚʦʣʷʝʪ 

ʘʛʝʥʪʫ-ʚʝʨʠʬʠʢʘʪʦʨʫ  ὥ  ʧʨʦʚʝʨʠʪʴ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʛʝʥʝʨʠʨʫʝʤʦʛʦ ʅɻʆ 

ʪʝʢʩʪʘ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʝʛʦ ʜʦ ʤʦʤʝʥʪʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʩ ʦʙʫʯʘʶʱʠʤʩʷ. 

ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʯʘʩʪʥʦʡ ʤʦʜʝʣʠ ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʪʝʢʩʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 13. 

ʇʦʩʪʨʦʝʥʠʝ ʢʦʥʪʝʢʩʪʘ ὧὸὼ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʪʦ, 

ʯʪʦʙʳ ʘʛʝʥʪ ʤʦʛ ʚʳʧʦʣʥʷʪʴ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

- ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʀʆʊ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʄʇʇʈ ʚʳʯʠʩʣʷʪʴ ʦʧʠʩʘʥʥʫʶ ʚ 

ʨʘʟʜʝʣʝ 2.3 ʬʫʥʢʮʠʶ ὧὸὶὰὩὶίὸὶȟὥ ȟВὶὰὸὶȟὥ  ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ ʦ 

ʧʝʨʝʭʦʜʝ ʢ ʩʣʝʜʫʶʱʝʤʫ ʵʪʘʧʫ ʀʋʇ; 

- ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʵʪʘʧʘ ʀʆʊ ʧʦʚʳʰʘʪʴ ʢʘʯʝʩʪʚʦ ʛʝʥʝʨʘʮʠʠ ʦʪʚʝʪʦʚ 

ʅɻʆ ʜʣʷ ʩʥʠʞʝʥʠʷ ʚʣʠʷʥʠʷ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʧʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ 

ʚʨʝʤʝʥʠ ʫʯʘʩʪʥʠʢʦʚ ʧʨʦʮʝʩʩʘ ὸĺ̋̓
˗̏̎̓, ὸĺ̋̓

ˑ
, ὸĺ̋̓
˞˝˜, ʦʧʠʩʘʥʥʦʤ ʚ ʧʘʨʘʛʨʘʬʝ 2.4. 
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ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 

ʈʠʩʫʥʦʢ 13 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʯʘʩʪʥʦʡ ʤʦʜʝʣʠ ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʪʝʢʩʪʘ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʘʣʠʟʘʮʠʷ ʧʦʩʪʨʦʝʥʠʷ ʀʆʊ ʧʦʢʘʟʘʣʘ, ʯʪʦ 

ʜʦʩʪʠʞʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ʦʩʚʦʝʥʠʷ ɿʋʅ ʟʘ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ 

ʚʦʟʤʦʞʥʦ ʧʨʠ ʬʦʨʤʘʣʠʟʘʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʚʳʜʝʣʠʪʴ 

ʚʠʜʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʦʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʘʛʝʥʪʳ ʤʦʛʫʪ ʚʟʷʪʴ ʥʘ ʩʝʙʷ 

ʠ ʚʳʩʚʦʙʦʜʠʪʴ ʚʨʝʤʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. ʕʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ ʅɻʆ ʤʦʜʝʣʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʫʪʝʤ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʥʪʝʢʩʪʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʩʦʚʦʢʫʧʥʦʩʪʴ ʤʦʜʝʣʝʡ ʧʦʟʚʦʣʷʝʪ 

ʦʧʠʩʘʪʴ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʠ ʨʘʙʦʪʳ ʠ ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʢʨʠʪʝʨʠʠ ʜʣʷ ʦʮʝʥʢʠ ʝʝ 

ʜʦʩʪʠʞʝʥʠʷ.  

 

ɺʳʚʦʜʳ ʧʦ ʚʪʦʨʦʡ ʛʣʘʚʝ 

 

ɺʦ ʚʪʦʨʦʡ ʛʣʘʚʝ ʨʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 
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ʪʨʘʝʢʪʦʨʠʠ ʧʨʠ ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʵʣʝʢʪʨʦʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ, ʦʪʣʠʯʘʶʱʘʷʩʷ ʦʪ ʠʟʚʝʩʪʥʳʭ ʤʦʜʝʣʝʡ, 

ʧʨʝʜʣʦʞʝʥʥʳʭ ɸ. ɸ. ɺʘʩʠʣʝʥʢʦ [19], ʀ. ɸ. ʂʨʝʯʝʪʦʚʳʤ [13], ɽ. ʖ. ɹʣʘʛʦʚʳʤ, 

ʀ. ɸ. ʃʝʱʝʚʦʡ, ʉ. ɸ. ʑʝʨʙʘʥ [53], ɼ. ɸ. ʋʣʴʷʥʦʚʳʤ [25], 

ʆ. ʍ. ɿ. ɸʣʴ-ɼʫʣʘʠʤʠ [10],  F. Osborne ʠ E. Motta [117], D. Edge [35] ʪʝʤ, ʯʪʦ:  

ï ʜʚʫʭʫʨʦʚʥʝʚʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʪʨʘʝʢʪʦʨʠʠ ʦʪ ʪʝʢʫʱʠʭ ʦʮʝʥʦʢ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʩʧʨʠʷʪʠʷ ʠ ʨʝʘʢʮʠʠ ʦʙʫʯʘʝʤʦʛʦ 

ʩ ʫʯʝʪʦʤ ʜʝʡʩʪʚʫʶʱʠʭ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʩʬʦʨʤʠʨʦʚʘʥʘ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠʤʠʪʘʮʠʦʥʥʳʤʠ 

ʤʦʜʝʣʷʤʠ ʩ ʬʫʥʢʮʠʷʤʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʘʛʝʥʪʦʚ, ʢʦʥʪʝʢʩʪ ʢʦʪʦʨʳʭ 

ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ ʙʘʟʳ ʟʥʘʥʠʡ, ʩʦʜʝʨʞʘʱʝʡ ʦʥʪʦʣʦʛʠʯʝʩʢʠʡ ʩʝʛʤʝʥʪ ʩ 

ʩʫʱʥʦʩʪʷʤʠ ʠ ʦʪʥʦʰʝʥʠʷʤʠ, ʠʩʧʦʣʴʟʫʝʤʳʤʠ ʚ ʩʝʤʘʥʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʟʘʜʘʥʥʦʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ;  

ï ʧʘʨʘʤʝʪʨʳ ʀʆʊ, ʬʦʨʤʘʣʠʟʫʝʤʦʡ ʤʘʨʢʦʚʩʢʠʤ ʧʨʦʮʝʩʩʦʤ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ, ʫʯʠʪʳʚʘʶʪ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʛʥʦʟʘ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʩʧʨʠʷʪʠʷ ʠ ʨʝʘʢʮʠʠ 

ʦʙʫʯʘʝʤʳʭ ʥʘ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ ʧʦ ʜʘʥʥʳʤ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʡ ʥʝʡʨʦʩʝʪʠ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ;  

ï ʫʯʝʪ ʜʘʥʥʳʭ ʦ ʪʝʢʫʱʝʤ ʫʨʦʚʥʝ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʧʨʠ 

ʧʨʦʭʦʞʜʝʥʠʠ ʫʯʝʙʥʦʡ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ 

ʩʣʝʜʫʶʱʝʛʦ ʵʪʘʧʘ ʀʆʊ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʧʦʣʥʷʝʤʦʡ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʘʛʝʥʪʘʤʠ ʦʮʝʥʢʠ ʧʘʨʘʤʝʪʨʦʚ ʪʨʘʝʢʪʦʨʠʠ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʜʦʩʪʠʞʝʥʠ ̫ʦʙʫʯʘʶʱʠʤʩʷ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʟʘʜʘʥʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʫʨʦʚʥʷ ɿʋʅ ʚ 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʩʨʦʢʠ ʠ ʥʘ ʝʝ ʦʩʥʦʚʝ ʦʧʝʨʘʪʠʚʥʦ 

ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʀʆʊ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʦʡ ʵʪʘʧʥʦʩʪʠ ʦʙʫʯʝʥʠʷ ʠ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʚʨʝʤʝʥʠ. 
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ɻʣʘʚʘ 3 

ʄʝʪʦʜʠʢʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ                

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ                           

ʧʨʠ ʵʣʝʢʪʨʦʥʥʦʤ ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ 

 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚʦ ʚʪʦʨʦʡ ʛʣʘʚʝ ʤʦʜʝʣ ɹʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʦʟʚʦʣʠʣʘ ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʦʧʝʨʘʮʠʠ ʤʝʪʦʜʠʢʠ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ ʧʨʠ ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʩ ʫʯʝʪʦʤ 

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʛʦ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʳʝ ʫʯʘʩʪʥʠʢʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʤʦʛʫʪ 

ʧʦʪʨʘʪʠʪʴ ʥʘ ʟʘʜʘʥʥʳʡ ʢʫʨʩ.  

 ɺ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ ʦʧʝʨʘʪʠʚʥʦʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʀʆʊ ʦʪʥʦʩʠʪʩʷ ʢ ʟʘʜʘʯʘʤ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʚ ʩʠʪʫʘʮʠʷʭ, ʛʜʝ ʨʝʟʫʣʴʪʘʪʳ ʯʘʩʪʠʯʥʦ 

ʩʣʫʯʘʡʥʳ ʠ ʯʘʩʪʠʯʥʦ ʟʘʚʠʩʷʪ ʦʪ ʣʠʮʘ, ʧʨʠʥʠʤʘʶʱʝʛʦ ʨʝʰʝʥʠʷ, ʪʦ ʫʢʘʟʘʥʥʳʡ 

ʧʨʦʮʝʩʩ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ: 

ï ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ; 

ï ʥʝʯʝʪʢʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ; 

ï ʟʥʘʯʠʪʝʣʴʥʦʝ ʤʥʦʞʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʨʝʰʝʥʠʡ; 

ï ʩʣʦʞʥʦʩʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ, 

ʦʧʨʝʜʝʣʷʶʱʝʡ ʟʘʜʘʥʥʳʡ ʫʨʦʚʝʥʴ ɿʋʅ; 

ï ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʪʨʘʝʢʪʦʨʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʡ ʠ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʜʦʙʥʳʭ ʟʘʜʘʯ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʧʦʣʠʥʦʤʠʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʚ ʩʠʣʫ ʵʪʦʛʦ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ ʢʘʢ ʧʨʘʚʠʣʦ ʧʨʠʤʝʥʷʝʪʩʷ ʥʝʩʢʦʣʴʢʦ 

ʘʣʛʦʨʠʪʤʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʨʫʧʧʘ ʘʣʛʦʨʠʪʤʦʚ ʜʣʷ ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʥʦʩʪʝʡ 

ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʠ ʧʨʠʙʣʠʞʝʥʥʳʝ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ, ʥʦ 

ʥʝ ʛʘʨʘʥʪʠʨʫʶʪ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ.  

ɺ ʜʠʩʩʝʨʪʘʮʠʠ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʦʨʠʛʠʥʘʣʴʥʘʷ ʤʝʪʦʜʠʢʘ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ, ʚ ʢʦʪʦʨʦʡ 
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ʩʣʝʜʫʶʱʠʡ ʵʪʘʧ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪʳ ʅɻʆ-ʘʛʝʥʪʦʚ. ɺ 

ʤʝʪʦʜʠʢʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʝʜʣʦʞʝʥʳ ʜʝʡʩʪʚʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʜʦʙʠʪʴʩʷ 

ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʦʩʪʨʦʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʀʆʊ. 

ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʠʢʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʠʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʦʙ ʫʯʘʩʪʥʠʢʘʭ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʢʫʨʩʘ, ʢʦʪʦʨʳʡ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʢ ʧʨʦʭʦʞʜʝʥʠʶ.  

 

3.1 ʆʧʠʩʘʥʠʝ ʦʩʥʦʚʥʳʭ ʜʝʡʩʪʚʠʡ ʤʝʪʦʜʠʢʠ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ  

ʧʨʠ ʵʣʝʢʪʨʦʥʥʦʤ ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ  

 

ʄʝʪʦʜʠʢʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʨʠ ʵʣʝʢʪʨʦʥʥʦʤ ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʠ 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʧʪʠʤʘʣʴʥʦʡ ʀʆʊ, ʢʦʪʦʨʘʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʚʚʝʜʝʥʥʦʤʫ ʚ ʧʘʨʘʛʨʘʬʝ 1.4 ʢʨʠʪʝʨʠʶ ʦʧʠʩʳʚʘʝʪʩʷ ʬʦʨʤʫʣʦʡ (71) 

 

 2 2 4᷈ 4 ʀ᷉2 Ὑ 2 4᷈ 4 ʀȟ (71) 

 

ʛʜʝ  Ὑ   ʬʘʢʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʫʨʦʚʥ ̫ ɿʋʅ ʚ ʙʘʣʣʘʭ ʧʨʠ ʵʣʝʢʪʨʦʥʥʦʤ 

ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ;  

 Ὑ  ï ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘ ̫ʦʮʝʥʢʘ ʫʨʦʚʥ ̫ɿʋʅ ʚ ʙʘʣʣʘʭ ʩʦʛʣʘʩʥʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ ʢʫʨʩʘ;  

Ὑ  ï ʤʘʢʩʠʤʘʣʴʥʘ ̫ ʦʮʝʥʢʘ ʫʨʦʚʥ ̫ ɿʋʅ ʚ ʙʘʣʣʘʭ ʩʦʛʣʘʩʥʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ ʢʫʨʩʘ; 

Ὕ  ʬʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ (ʚ ʯʘʩʘʭ) ʠʟʫʯʝʥʠʷ ʢʫʨʩʘ; 

Ὕ  ï ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʚʨʝʤʷ ʠʟʫʯʝʥʠʷ ʢʫʨʩʘ (ʚ ʯʘʩʘʭ), 

ʚʢʣʶʯʘʶʱʝʝ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ ʠʟʫʯʝʥʠʷ ʢʫʨʩʘ ʩʦʛʣʘʩʥʦ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ ʜʠʩʮʠʧʣʠʥʳ ʠ ʚʨʝʤʷ, ʟʘʪʨʘʯʝʥʥʦʝ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʥʘ ʨʘʙʦʪʫ ʧʦ ʢʫʨʩʫ; 
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Ὕ  ï ʤʠʥʠʤʘʣʴʥʦʝ ʚʨʝʤʷ (ʚ ʯʘʩʘʭ) ʠʟʫʯʝʥʠʷ ʢʫʨʩʘ, ʤʦʞʝʪ ʙʳʪʴ 

ʦʮʝʥʝʥʦ ʢʘʢ ʚʨʝʤʷ ʢʦʥʪʘʢʪʥʦʡ ʨʘʙʦʪʳ ὸ˗̏̎̓; 

‐ ï ʧʦʨʦʛ ʨʠʩʢʘ, ʪʦ ʝʩʪʴ ʢʦʣʠʯʝʩʪʚʦ ʯʘʩʦʚ, ʧʦʩʣʝ ʢʦʪʦʨʦʛʦ ʜʦʩʪʠʞʝʥʠʝ 

ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ɿʋʅ ʟʘ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ ʩʯʠʪʘʝʪʩʷ 

ʥʝʚʦʟʤʦʞʥʳʤ. 

 

ʉʦʙʣʶʜʝʥʠʝ ʢʨʠʪʝʨʠʷ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʚʳʙʦʨʝ ʦʧʪʠʤʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ, 

ʢʦʪʦʨʘʷ ʙʳʣʘ ʬʦʨʤʘʣʠʟʦʚʘʥʘ ʚ ʧʘʨʘʛʨʘʬʝ 2.3 ʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ 

ʧʨʘʚʠʣʝ: ʝʩʣʠ ʨʘʟʥʦʩʪʴ ʬʘʢʪʠʯʝʩʢʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʭʦʞʜʝʥʠʷ ʠ 

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʛʦ ʚʨʝʤʝʥʠ ʙʣʠʟʢʘ ʢ ʧʦʨʦʛʫ ʨʠʩʢʘ ʀ, ʪʦ ʫʯʘʩʪʥʠʢʠ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʩʪʨʝʤʷʪʩʷ ʢ ʜʦʩʪʠʞʝʥʠʶ ʦʙʫʯʘʶʱʠʤʩʷ ʤʠʥʠʤʘʣʴʥʦ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ ɿʋʅ 2 , ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʦʥʠ ʩʪʨʝʤʷʪʩʷ ʢ 

ʜʦʩʪʠʞʝʥʠʶ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ɿʋʅ 2 . 

ʆʧʪʠʤʘʣʴʥʘʷ ʩʪʨʘʪʝʛʠʷ ʀʕʆʉ ʟʘʜʘʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʷʤʠ ʦʧʨʝʜʝʣʷʝʤʳʤʠ 

ʥʘ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʪʝʤ ʩʘʤʳʤ 

ʦʙʝʩʧʝʯʠʚʘʷ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʪʦʜʠʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ 

ʟʘʜʘʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʀʕʆʉ ὄ ộὃȟὃȟὅỚ ʠ 

ʙʘʟʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ὓ  ὃȟ̒ȟὖὰȟὝὶȟὑὦȟl . ʇʨʠ ʵʪʦʤ ʯʘʩʪʥʳʝ ʤʦʜʝʣʠ ʜʣʷ ʫʯʝʪʘ ʪʝʢʫʱʠʭ 

ʟʥʘʯʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʭʦʞʜʝʥʠʷ ʀʋʇ ʧʨʠʤʝʥʷʶʪʩʷ ʥʘ ʢʘʞʜʦʤ ʝʛʦ ʵʪʘʧʝ. 

ʊʘʢʦʡ ʫʯʝʪ ʧʦʟʚʦʣʷʝʪ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʚʨʝʤʷ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ 

ɿʋʅ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʤʝʪʦʜʠʢʫ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʀʆʊ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʤʦʞʥʦ ʢʘʢ ʬʫʥʢʮʠʶ (72) 

 άὸὨὃȟ̒ȟὖὰȟὑὦȟl ᴼὝὶȿέὴὸὭάόάὄ . (72) 

ʂʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚ ʧʘʨʘʛʨʘʬʝ 2.2, ʥʘʭʦʞʜʝʥʠʝ ʀʕʆʉ, ʚ ʢʦʪʦʨʦʡ 

ʚʳʧʦʣʥʷʝʪʩʷ ʜʘʥʥʳʡ ʢʨʠʪʝʨʠʡ, ʤʦʞʝʪ ʙʳʪʴ ʚʳʧʦʣʥʝʥʦ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ 

ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʢʘʢ ʩʠʩʪʝʤʳ çʇʨʝʧʦʜʘʚʘʪʝʣʴ ï ʆʙʫʯʘʶʱʠʡʩʷè ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ 

ʬʫʥʢʮʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʠ ʛʨʫʧʧʦʚʦʛʦ ʫʨʦʚʥʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʬʦʨʤʘʣʠʟʦʚʘʪʴ 



106 

 

 

 

ʜʦʩʪʠʞʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ɿʋʅ ʟʘ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ, ʪʦ ʝʩʪʴ 

ʚʳʧʦʣʥʠʪʴ ʢʨʠʪʝʨʠʡ ʦʧʪʠʤʘʣʴʥʦʩʪʠ.  

ʋʢʘʟʘʥʥʘʷ ʬʦʨʤʘʣʠʟʘʮʠʷ ʦʧʨʝʜʝʣʷʝʪ ʟʘʚʠʩʠʤʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʝʪʦʜʠʢʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʨʠ ʵʣʝʢʪʨʦʥʥʦʤ ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, 

ʦʩʥʦʚʥʳʝ ʜʝʡʩʪʚʠʷ ʢʦʪʦʨʦʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 14.  

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ.  

ʈʠʩʫʥʦʢ 14 ï ʆʩʥʦʚʥʳʝ ʜʝʡʩʪʚʠʷ ʤʝʪʦʜʠʢʠ 

 
 

ʉʦʛʣʘʩʥʦ ʯʘʩʪʥʦʡ ʤʦʜʝʣʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ 

ʧʘʨʘʛʨʘʬʝ 2.3, ʤʝʪʦʜʠʢʘ άὸὨ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʢ ʤʘʨʢʦʚʩʢʠʡ 

ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʢʦʛʜʘ ʜʣʷ ʨʘʩʯʝʪʘ ʮʝʥʥʦʩʪʠ ʩʣʝʜʫʶʱʝʛʦ ʵʪʘʧʘ 

ʀʆʊ  ʩ ʫʯʝʪʦʤ ʥʝʧʨʦʡʜʝʥʥʳʭ ʵʪʘʧʦʚ ʀʋʇ ʠʩʧʦʣʴʟʫʝʪʩʷ ʯʠʩʣʝʥʥʳʡ ʤʝʪʦʜ 

ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ ɹʝʣʣʤʘʥʘ. ʆʩʥʦʚʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ ʵʪʦʡ ʤʝʪʦʜʠʢʠ 

ʷʚʣʷʶʪʩʷ: 

1) ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʀʋʇ; 

2) ʬʦʨʤʠʨʦʚʘʥʠʝ ʀʆʊ; 

3) ʦʮʝʥʢʘ ʪʝʢʫʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʀʆʊ; 

4) ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʀʆʊ; 
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5) ʟʘʚʝʨʰʝʥʠʝ. 

ʆʧʠʰʝʤ ʦʩʥʦʚʥʳʝ ʜʝʡʩʪʚʠʷ ʤʝʪʦʜʠʢʠ ʩ ʫʯʝʪʦʤ ʘʜʘʧʪʘʮʠʠ ʯʘʩʪʥʳʭ 

ʤʦʜʝʣʝʡ, ʦʧʠʩʘʥʥʳʭ ʚ ʧʘʨʘʛʨʘʬʝ 2.3. 

 

3.2 ʌʦʨʤʠʨʦʚʘʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ  

ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʤʝʪʦʜʠʢʝ  

 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʀʆʊ ʚ ʤʝʪʦʜʠʢʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʨʠ ʵʣʝʢʪʨʦʥʥʦʤ ʦʙʫʯʝʥʠʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʥʝʦʙʭʦʜʠʤʦ ʦʧʠʩʘʪʴ, ʧʨʠʤʝʥʝʥʠʝ ʯʘʩʪʥʦʡ ʤʦʜʝʣʠ, ʘ ʪʘʢʞʝ 

ʙʘʟʦʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ  

ʚ ʦʩʥʦʚʥʳʭ ʜʝʡʩʪʚʠʷʭ ʤʝʪʦʜʠʢʠ mtd. 

çʌʦʨʤʠʨʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʀʋʇè. ʆʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘʧʦʣʥʝʥʠʝ 

ʤʥʦʞʝʩʪʚʘ ὃ.  ɺ ʧʘʨʘʛʨʘʬʝ 2.2 ʤʥʦʞʝʩʪʚʦ ὃ ʙʳʣʦ ʦʧʠʩʘʥʦ ʬʦʨʤʫʣʦʡ (73) 

 

 ὃ  ὥ ȟ᷾ ὥ ȟ᷾ὃ ᷾ὥ ᷾ὃ , (73) 

 

ʛʜʝ  ὥ ᶰὃ ï ʧʨʝʧʦʜʘʚʘʪʝʣʴ; 

ὥ ᶰὃ  ï ʦʙʫʯʘʶʱʠʡʩʷ; 

 ὃ ὥ ȟὥȟὥ ȟὥ   ʤʥʦʞʝʩʪʚʦ ʘʛʝʥʪʦʚ-ʚʝʨʠʬʠʢʘʪʦʨʦʚ, 

ʩʦʩʪʦʷʱʝʝ ʠʟ ὥ  ï ʅɻʆ-ʘʛʝʥʪʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ 

ʬʫʥʢʮʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ὶίὸὶȟὥȟl ;  

ὥ  ï ʅɻʆ-ʘʛʝʥʪʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʬʫʥʢʮʠʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ὶὰὸὶȟὥȟl ; 

ὥ  ï ʅɻʆ-ʘʛʝʥʪʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʬʫʥʢʮʠʠ 

ὧὸὶὰὩὶίὸὶȟὥȟl ȟВὶὰὸὶȟὥȟl ;  

ὥ  ï ʘʛʝʥʪʘ, ʩʧʦʩʦʙʥʦʛʦ ʚʳʧʦʣʥʷʪʴ ʠʩʭʦʜʥʳʡ ʢʦʜ ʚʳʧʦʣʥʝʥʥʳʭ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʥʠʡ; 

ὥ  ï ʘʛʝʥʪ-ʤʦʜʝʨʘʪʦʨ, ʦʙʨʘʙʘʪʳʚʘʶʱʠʡ ʠ ʤʘʨʰʨʫʪʠʟʠʨʫʶʱʠʡ ʚʩʝ 

ʝʩʪʝʩʪʚʝʥʥʦ-ʷʟʳʢʦʚʳʝ ʩʦʦʙʱʝʥʠʷ, ʢʦʪʦʨʳʤʠ ʦʙʤʝʥʠʚʘʶʪʩʷ ʘʛʝʥʪʳ.  
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ɼʣʷ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʩʦʦʙʱʝʥʠʡ ʤʝʞʜʫ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʘʛʝʥʪʘʤʠ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʛʝʥʪ-ʤʦʜʝʨʘʪʦʨ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʧʦʜʧʨʦʛʨʘʤʤʦʡ, ʩʧʦʩʦʙʥʦʡ 

ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʩʦʦʙʱʝʥʠʡ ʧʨʠʥʠʤʘʪʴ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʨʝʰʝʥʠʡ: 

1) ʦʧʨʝʜʝʣʝʥʠʝ ʪʦʛʦ, ʷʚʣʷʝʪʩʷ ʣʠ ʩʦʦʙʱʝʥʠʝ, ʧʦʣʫʯʝʥʥʦʝ ʦʪ 

ʘʛʝʥʪʘ-ʦʙʫʯʘʶʱʝʛʦʩʷ ὥ , ʜʦʧʫʩʪʠʤʳʤ, ʢ ʥʝʜʦʧʫʩʪʠʤʳʤ ʚʠʜʘʤ ʩʦʦʙʱʝʥʠʡ 

ʦʪʥʦʩʷʪʩʷ ʩʦʦʙʱʝʥʠʡ ʩ ʧʨʷʤʳʤ ʟʘʧʨʦʩʦʤ ʥʘ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ, 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʡ ʢʫʨʩʦʤ; 

2) ʦʧʨʝʜʝʣʝʥʠʝ ʪʦʛʦ, ʢʘʢʠʤ ʘʛʝʥʪʘʤ ʦʪʧʨʘʚʣʷʪʴ ʩʦʦʙʱʝʥʠʷ 

ʘʛʝʥʪʘ-ʦʙʫʯʘʶʱʝʛʦʩʷ ὥ , ʤʦʜʝʨʘʪʦʨ ʤʦʞʝʪ ʦʪʧʨʘʚʠʪʴ ʩʦʦʙʱʝʥʠʝ ʦʜʥʦʤʫ ʠʟ 

ʅɻʆ-ʘʛʝʥʪʦʚ ὥ  ɴὃ, ʘʛʝʥʪʫ ʚʝʨʠʬʠʢʘʪʦʨʫ ὥ  ɴὃ ʠʣʠ ʘʛʝʥʪʫ-ʩʧʝʮʠʘʣʠʩʪʫ 

 ὥ  ɴὃ . ʇʨʠ ʵʪʦʤ ʪʦʣʴʢʦ ʤʦʜʝʨʘʪʦʨ ʦʙʣʘʜʘʝʪ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʪʦʤ, ʯʪʦ 

ʘʛʝʥʪ-ʩʧʝʮʠʘʣʠʩʪ ʷʚʣʷʝʪʩʷ ʯʝʣʦʚʝʢʦʤ; 

3) ʦʧʨʝʜʝʣʝʥʠʝ ʪʦʛʦ, ʷʚʣʷʶʪʩʷ ʣʠ ʩʦʦʙʱʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʦʪ ʘʛʝʥʪʦʚ 

ʜʦʧʫʩʪʠʤʳʤʠ ʜʣʷ ʧʝʨʝʜʘʯʠ ʦʙʫʯʘʶʱʝʤʫʩʷ ὥ , ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʜʦʧʫʩʪʠʤʦʩʪʠ ʤʦʜʝʨʘʪʦʨ ʤʦʞʝʪ ʧʝʨʝʥʘʧʨʘʚʠʪʴ ʩʦʦʙʱʝʥʠʝ ʣʶʙʦʤʫ ʘʛʝʥʪʫ 

ʢʨʦʤʝ ʧʦʜʤʥʦʞʝʩʪʚʘ ʘʛʝʥʪʦʚ ὃ ᷾ὃ ᷾ὃ , ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʦʨʛʘʥʠʟʫʝʪʩʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʘʛʝʥʪʘʤʠ ʠ ʩʦʚʤʝʩʪʥʘʷ ʚʳʨʘʙʦʪʢʘ ʦʪʚʝʪʦʚ, ʧʨʠ ʵʪʦʤ 

ʣʶʙʦʡ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʧʝʨʝʜʘʝʪʩʷ ʤʦʜʝʨʘʪʦʨʦʤ ʘʛʝʥʪʫ-ʚʝʨʠʬʠʢʘʪʦʨʫ ὥ ; 

4) ʦʧʨʝʜʝʣʝʥʠʝ ʪʦʛʦ, ʢʘʢʦʝ ʠʪʦʛʦʚʦʝ ʩʦʦʙʱʝʥʠʝ ʙʫʜʝʪ ʦʪʧʨʘʚʣʝʥʦ 

ʦʙʫʯʘʶʱʝʤʫʩʷ ὥ , ʦʙʫʯʘʶʱʝʤʫʩʷ ʤʦʞʝʪ ʙʳʪʴ ʦʪʧʨʘʚʣʝʥʦ ʢʘʢ ʦʜʥʦ, ʪʘʢ ʠ 

ʥʝʩʢʦʣʴʢʦ ʩʦʦʙʱʝʥʠʡ ʩ ʫʢʘʟʘʥʠʝʤ ʪʦʛʦ, ʢʘʢʠʤʠ ʘʛʝʥʪʘʤʠ ʙʳʣʠ ʩʛʝʥʝʨʠʨʦʚʘʥʳ 

ʩʦʦʙʱʝʥʠʷ. 

ὃ ὥȟὥ ȟὥ  ï ʤʥʦʞʝʩʪʚʦ ʅɻʆ-ʘʛʝʥʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʩ 

ʦʙʫʯʘʶʱʠʤʩʷ ὥ ʠ ʷʚʣʷʶʱʠʭʩʷ ʘʩʩʠʩʪʝʥʪʘʤʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ὥ, ʩʦʩʪʦʷʱʝʝ ʠʟ 

ὥ  ï ʅɻʆ-ʘʛʝʥʪʘ ʩ ʨʦʣʴʶ çʇʨʝʧʦʜʘʚʘʪʝʣʴè, ὥ  ï ʅɻʆ-ʘʛʝʥʪʘ ʩ ʨʦʣʴʶ 

çʇʨʦʛʨʘʤʤʠʩʪʘè, ʅɻʆ-ʘʛʝʥʪʘ ʩ ʨʦʣʴʶ çɸʥʘʣʠʪʠʢè. ʅʝʦʙʭʦʜʠʤʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ 

ʤʦʜʝʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝ ʟʘʜʘʝʪ ʢʦʥʢʨʝʪʥʳʡ 



109 

 

 

 

ʩʦʩʪʘʚ ʅɻʆ-ʘʛʝʥʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ ʥʘ ʵʪʘʧʝ ʧʨʠʤʝʥʝʥʠʷ 

ʤʝʪʦʜʠʢʠ. ʈʦʣʠ ʘʛʝʥʪʦʚ ʟʘʜʘʶʪʩʷ ʧʫʪʝʤ ʥʘʧʦʣʥʝʥʠʷ, ʦʧʠʩʘʥʥʦʛʦ ʚ ʧʘʨʘʛʨʘʬʝ 

2.3 ʧʝʨʩʦʥʘʣʴʥʦʛʦ ʢʦʥʪʝʢʩʪʘ ὧὸὼ. 

ɼʣʷ ʅɻʆ-ʘʛʝʥʪʦʚ ὃ  ʠ ʘʛʝʥʪʦʚ-ʚʝʨʠʬʠʢʘʪʦʨʦʚ ὥ ȟὥȟὥ  

ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʠʩʧʦʣʴʟʫʝʤʫʶ ʙʦʣʴʰʫʶ ʷʟʳʢʦʚʫʶ ʤʦʜʝʣʴ mdl. ʇʨʠ 

ʚʳʙʦʨʝ ʤʦʜʝʣʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʦʜʝʣʝʡ ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʢʨʠʪʝʨʠʷʤ: 

ī ʢʘʯʝʩʪʚʦ ʛʝʥʝʨʘʮʠʠ ʩ ʫʯʝʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʝʥʝʨʘʮʠʠ ʩ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʚʳʙʦʨʢʦʡ; 

ī ʩʦʙʣʶʜʝʥʠʝ ʤʦʜʝʣʴʶ ʦʛʨʘʥʠʯʝʥʠʡ, ʟʘʜʘʥʥʳʭ ʚʭʦʜʥʳʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʠ ʧʘʨʘʤʝʪʨʘʤʠ ʩʨʝʜʳ. 

ɺʳʙʦʨ ʤʦʜʝʣʠ ʧʨʦʚʦʜʠʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʊ. ʉʘʘʪʠ 

ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ ʠʝʨʘʨʭʠʡ [3]. 

ɸʛʝʥʪ-ʚʝʨʠʬʠʢʘʪʦʨ ὥ  ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʥʘ ʙʘʟʝ ʩʠʩʪʝʤ ʢʣʘʩʩʘ 

Online Judge, ʚ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʣʝʞʠʪ ʩʧʦʩʦʙʥʦʩʪʴ ʟʘʧʫʩʪʠʪʴ ʧʨʦʛʨʘʤʤʥʳʡ 

ʢʦʜ ʩ ʟʘʜʘʥʥʳʤʠ ʚʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʠ ʧʨʦʚʝʨʷʪʴ ʨʝʟʫʣʴʪʘʪʳ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ 

ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʳʤ ʧʨʦʚʝʨʦʯʥʳʤ ʟʥʘʯʝʥʠʷʤ. ɸʛʝʥʪ-ʚʝʨʠʬʠʢʘʪʦʨ ʦʙʨʘʙʘʪʳʚʘʝʪ 

ʦʮʝʥʦʯʥʳʝ ʩʨʝʜʩʪʚʘ Ὧ ʢʫʨʩʘ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦ ʵʣʝʤʝʥʪ ʦʮʝʥʦʯʥʦʛʦ ʩʨʝʜʩʪʚʘ 

Ὠὥὸὥ ʚʳʨʘʞʘʝʪʩʷ ʢʘʢ ʤʥʦʞʝʩʪʚʦ ʢʦʥʪʨʦʣʴʥʳʭ ʧʨʠʤʝʨʦʚ ὝὛ, ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ 

ὸὩίὸ ʩʦʜʝʨʞʠʪ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ Ὥὲ, ʚʳʭʦʜʥʳʝ ʜʘʥʥʳʝ Ïόὸ ʠ ʬʫʥʢʮʠʶ Ὢ, 

ʢʦʪʦʨʘʷ ʦʧʠʩʳʚʘʝʪ ʩʧʦʩʦʙ ʧʨʦʚʝʨʢʠ ʩʦʦʪʚʝʪʩʪʚʠʷ Ὥὲ ʠ Ïόὸ ʚ ʚʠʜʝ 

ʬʦʨʤʫʣ (74), (75) ʠ (76) 

 

 ὝὛ  ὸίȟὸίȟȣȟὸί, (74) 

 ὸί  ộὭὲȟÏόὸȟὪỚȟộὭὲȟÏόὸȟὪỚȟȣȟộὭὲȟÏόὸȟὪỚ , (75) 

 Ὢ(Ὥὲ) = Ïόὸ. (76) 

 

ʇʨʠʚʝʜʝʤ ʧʨʠʤʝʨ ʠʟ ʦʧʳʪʘ ʢʫʨʩʘ çʉʪʨʫʢʪʫʨʳ ʠ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭè. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʜʘʥʘ ʧʨʦʩʪʝʡʰʘʷ ʟʘʜʘʯʘ ʥʘ ʦʙʨʘʙʦʪʢʫ ʤʘʩʩʠʚʘ: 

çɼʘʥ ʦʜʥʦʤʝʨʥʳʡ ʤʘʩʩʠʚ ʩʪʨʦʢ. ʆʪʩʦʨʪʠʨʫʡʪʝ ʝʛʦ ʤʝʪʦʜʦʤ ʧʫʟʳʨʴʢʘè. 
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ɺʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ Ὥὲ ʷʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʡ ʤʘʩʩʠʚ: {Aaaaa, AAAA,  

aaa, aaaaaaa}, ʧʨʦʚʝʨʦʯʥʳʤʠ ʚʳʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ Ïόὸ ʷʚʣʷʝʪʩʷ ʤʘʩʩʠʚ 

{aaaaaaa, Aaaaa, AAAA,  aaa}, ʬʫʥʢʮʠʝʡ ʧʨʦʚʝʨʢʠ Ὢ ʩʣʝʜʫʶʱʠʡ ʢʦʜ ʥʘ ʷʟʳʢʝ 

Java: Arrays.equals(Ὥὲ, Ïόὸ). ʆʮʝʥʦʯʥʦʝ ʩʨʝʜʩʪʚʦ Ὧ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʨʠʪʴ 

ʧʨʘʚʠʣʴʥʦʩʪʴ ʩʦʩʪʘʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʩʦʨʪʠʨʦʚʢʠ ʤʘʩʩʠʚʘ ʥʘ ʷʟʳʢʝ Java. 

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʘʚʘ ʘʛʝʥʪʦʚ ʠʟ ʤʥʦʞʝʩʪʚʘ ʢʫʨʩʦʚ C ʜʦʣʞʝʥ 

ʙʳʪʴ ʚʳʙʨʘʥ ʢʫʨʩ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ  .̒ ɺʳʙʦʨ ʢʫʨʩʘ  ̒ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʪʴ 

Ὑ ȟὙ ȟὝ ȟ4  ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʢʨʠʪʝʨʠʷ 

ʦʧʪʠʤʘʣʴʥʦʩʪʠ (77) 

 

 2 2 4᷈ 4 ʀ᷉2 Ὑ 2 4᷈ 4 ʀ. (77) 

 

ʉʣʝʜʫʶʱʠʤ ʚʭʦʜʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʤʝʪʦʜʠʢʠ ʷʚʣʷʝʪʩʷ ʀʋʇ ὖὰ, ʢʦʪʦʨʳʡ 

ʬʦʨʤʠʨʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. 

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʢʫʨʩʘ  ̒ ʚʥʦʩʷʪʩʷ ʚʩʝ ʚʝʨʰʠʥʳ ὠὴὰ ʛʨʘʬʘ ὖὰ ʩ 

ʫʢʘʟʘʥʠʝʤ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ ʚʝʨʰʠʥʳ ʠ ʨʝʙʨʘ Ὁὴὰ. ʇʨʠ ʵʪʦʤ ʚʝʨʦʷʪʥʦʩʪʴ Ð 

ʧʝʨʝʭʦʜʘ ʧʦ ʨʝʙʨʫ ʜʣʷ ʢʘʞʜʦʛʦ ʨʝʙʨʘ Ὡὴὰ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʠʩʪʦʨʠʠ 

ʧʨʦʭʦʞʜʝʥʠʷ ʦʙʫʯʘʶʱʠʤʩʷ ὥ ʢʫʨʩʦʚ ʚ ʀʕʆʉ. 

ɸʥʘʣʠʟ ʧʨʝʜʳʜʫʱʠʭ ʧʨʦʭʦʞʜʝʥʠʡ ʢʫʨʩʘ ὧ ʜʨʫʛʠʤʠ ʦʙʫʯʘʶʱʠʤʠʩʷ 

ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʩʣʦʞʥʦʩʪʴ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ  Ὡ ʥʘ ʦʩʥʦʚʝ 

ʠʭ ʧʨʦʭʦʞʜʝʥʠʷ. ʆʮʝʥʢʘ ʩʣʦʞʥʦʩʪʠ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ 

ʥʝʦʙʭʦʜʠʤʘ ʫʪʦʯʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʤʘʪʨʠʮʳ ʠʟʚʝʩʪʥʳʭ ʚʝʨʦʷʪʥʦʩʪʝʡ ʧʝʨʝʭʦʜʘ 

ὖὴὰȿὴὰȟὥὧὸ . 

ʉʧʨʘʚʝʜʣʠʚʦ ʦʪʥʦʰʝʥʠʝ В ὖὴὰȿὴὰȟὥὧὸ ρᶰ , ʦʙʫʩʣʘʚʣʠʚʘʶʱʝʝ 

ʪʦ, ʯʪʦ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʚʝʨʦʷʪʥʦʩʪʴ ʧʝʨʝʭʦʜʘ ʠʟ ʚʝʨʰʠʥʳ ὴὰ ʚ ʠʥʮʠʜʝʥʪʥʳʝ 

ʚʝʨʰʠʥʳ ὴὰ ʠ ὴὰ ʤʦʞʝʪ ʧʦʣʘʛʘʪʴʩʷ ʦʜʠʥʘʢʦʚʦʡ. ʆʜʥʘʢʦ, ʧʨʘʢʪʠʢʘ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʵʪʘʧʳ ʧʦʚʳʰʝʥʥʦʡ ʩʣʦʞʥʦʩʪʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʠʟʫʯʘʶʪʩʷ ʨʝʞʝ, 

ʧʦʵʪʦʤʫ ʟʘʜʘʥʥʦʝ ʧʦ ʫʤʦʣʯʘʥʠʶ ʨʘʚʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʝʨʦʷʪʥʦʩʪʝʡ 

ʥʝʦʙʭʦʜʠʤʦ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ. 
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ʈʫʯʥʘʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ, ʧʨʦʚʦʜʠʤʘʷ ʵʢʩʧʝʨʪʥʳʤ ʧʫʪʝʤ, ʢʦʛʜʘ 

ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʀʋʇ ʟʘʜʘʝʪ ʚʝʨʦʷʪʥʦʩʪʠ 

ʧʝʨʝʭʦʜʘ, ʪʨʫʜʦʟʘʪʨʘʪʥʘ, ʧʦʵʪʦʤʫ ʦʥʘ ʤʦʞʝʪ ʙʳʪʴ ʟʘʤʝʥʘ ʩʣʝʜʫʶʱʠʤ 

ʧʦʜʭʦʜʦʤ. 

ʇʨʠ ʧʝʨʚʦʤ ʧʨʦʭʦʞʜʝʥʠʠ ʢʫʨʩʘ  ὧ ʤʘʪʨʠʮʘ ʧʝʨʝʭʦʜʥʳʭ ʚʝʨʦʷʪʥʦʩʪʝʡ 

ὖ ʙʫʜʝʪ ʟʘʧʦʣʥʝʥʘ ʦʜʠʥʘʢʦʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚʝʨʦʷʪʥʦʩʪʝʡ ʜʣʷ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʵʪʘʧʦʚ ʀʋʇ. ʇʨʠ ʧʦʩʣʝʜʫʶʱʠʭ ʧʨʦʭʦʞʜʝʥʠʷʭ ʢʫʨʩʘ ʤʘʪʨʠʮʘ 

ʧʝʨʝʭʦʜʥʳʭ ʚʝʨʦʷʪʥʦʩʪʝʡ ὖ  ʜʦʣʞʥʘ ʟʘʧʦʣʥʷʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʧʨʦʡʜʝʥʥʳʭ ʀʆʊ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʀʋʇ ʩ ʫʯʝʪʦʤ ʧʨʦʬʠʣʷ ʦʙʫʯʘʶʱʝʛʦʩʷ ʠ ʧʨʝʜʳʜʫʱʠʭ 

ʠʟʫʯʝʥʠʡ ʟʘʜʘʥʥʦʛʦ ʢʫʨʩʘ ʩ ʜʨʫʛʠʤʠ ʦʙʫʯʘʶʱʠʤʠʩʷ ʤʦʞʝʪ ʧʨʦʠʩʭʦʜʠʪ ʧʫʪʝʤ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʚʝʨʦʷʪʥʦʩʪʠ ὴ  ʜʣʷ ʧʝʨʝʭʦʜʘ ʠʟ ʵʪʘʧʘ ʜʦʙʘʚʣʝʥʠʷ ʵʪʘʧʘ 

ὸὶ̞̓́̐́ ̞ˠ ̃ὴὰ ̋ ̞̓́̐̔ ὴὰ. ʇʨʠ ʵʪʦʤ ʜʦʣʞʥʦ ʩʦʙʣʶʜʘʪʴʩʷ ʦʛʨʘʥʠʯʝʥʠʷ, 

ʦʧʠʩʳʚʘʝʤʳʝ ʬʦʨʤʫʣʘʤʠ (78) ʠ (79) 

 Ὑ ВὙὴὰȟὥὧὸȟὴὰ  Ὑ , (78) 

 Ὕ Вὸ
̑̆̄̌

Ὕ , (79) 

ʛʜʝ  Ὑὴὰȟὥὧὸȟὴὰ ὶὸὶ ï ʧʨʝʜʧʦʣʘʛʘʝʤʘʷ ʦʮʝʥʢʘ ʟʘ ʵʪʘʧ ʀʋʇ; 

ὸ
̑̆̄̌

 ï ʟʘʜʘʥʥʦʝ ʚʨʝʤʷ ʥʘ ʧʨʦʭʦʞʜʝʥʠʝ i-ʛʦ ʵʪʘʧʘ ʀʋʇ. 

 

ʉʦʙʣʶʜʝʥʠʝ ʜʘʥʥʦʛʦ ʦʛʨʘʥʠʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʮʝʣʠ ʨʘʙʦʪʳ ʚ ʯʘʩʪʠ 

ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʠʞʝʥʠ ̫ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʟʘ 

ʫʩʪʘʥʦʚʣʝʥʥʦʝ ʚʨʝʤʷ. 

ɹʘʟʘ ʟʥʘʥʠʡ ὑὦ ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ ʜʚʫʭ ʩʝʛʤʝʥʪʦʚ. ʇʝʨʚʳʤ ʩʝʛʤʝʥʪʦʤ 

ὑὦ ̫ ʚʣʷʝʪʩʷ ʩʝʛʤʝʥʪ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʩʦʟʜʘʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʦʪʢʨʳʪʦʡ ʙʘʟʳ 

ʟʥʘʥʠʡ DBPedia. ɺʪʦʨʳʤ ʩʝʛʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ ʩʝʛʤʝʥʪ ὑὦ, 

ʢʦʪʦʨʳʡ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ Ὁ ʢʫʨʩʘ .̒ 

ʄʥʦʞʝʩʪʚʦ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ  l ʠʥʠʮʠʘʣʠʟʠʨʫʝʪʩʷ ʢʘʢ 

ʦʙʲʝʜʠʥʝʥʠʝ ʧʦʜʤʥʦʞʝʩʪʚ ▼l ʠ l■, ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʪ ʠʟ ʜʝʩʪʨʫʢʪʠʚʥʳʭ 

ʬʘʢʪʦʨʦʚ, ʦʧʠʩʳʚʘʝʤʳʭ ʬʦʨʤʫʣʘʤʠ (80) ʠ (81) 

 



112 

 

 

 

 ˡ  •ȟ•ȟ•ȟ•ȟ•ȟ• ȟ• ȟ• ȟ• ȟ• , (80) 

 ˡ  •ȟ•ȟ•ȟ•ȟ• . (81) 

 

ʆʧʠʩʘʥʠʝ ʬʘʢʪʦʨʦʚ ʧʨʠʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʝ 4. 

ʊʘʙʣʠʮʘ 4 ï ʆʧʠʩʘʥʠʝ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ 

 ̄ ʆʙʦʟʥʘʯʝʥʠʝ ɼʝʩʪʨʫʢʪʠʚʥʳʡ ʬʘʢʪʦʨ 

1  •  ʋʯʝʥʠʢʠ ʥʝ ʦʮʝʥʠʚʘʶʪ ʩʚʦʡ ʧʨʦʛʨʝʩʩ ʠ ʦʰʠʙʢʠ 

2  •  ʈʝʛʫʣʷʨʥʳʡ ʢʦʥʪʨʦʣʴ ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝ ʧʨʦʚʦʜʷʪʩʷ 

3  •  ʉʦʚʤʝʩʪʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʟʘʜʘʥʠʡ ʩ ʥʝʙʦʣʴʰʦʡ ʛʨʫʧʧʦʡ ʫʯʘʱʠʭʩʷ ʠ 

ʠʭ ʧʦʩʣʝʜʫʶʱʠʡ ʨʘʟʙʦʨ ʥʝ ʧʨʦʚʦʜʷʪʩʷ  

4  •  ʉʧʦʩʦʙʥʳʝ ʫʯʝʥʠʢʠ ʥʝ ʦʩʚʘʠʚʘʶʪ ʫʯʝʙʥʫʶ ʧʨʦʛʨʘʤʤʫ ʚ 

ʦʧʝʨʝʞʘʶʱʝʤ ʨʝʞʠʤʝ 

5  •  ʄʘʪʝʨʠʘʣ ʥʝ ʧʦʥʷʪʝʥ ʦʙʫʯʘʶʱʠʤʩʷ 

6  •  ʆʙʫʯʘʶʱʠʝʩʷ ʥʝ ʠʤʝʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʜʘʚʘʪʴ ʚʦʧʨʦʩʳ, 

ʧʦʣʫʯʘʪʴʩʷ ʨʘʟʲʷʩʥʝʥʠʷ, ʦʙʦʙʱʘʪʴ ʠ ʚ ʮʝʣʦʤ ʚʝʩʪʠ ʜʠʘʣʦʛ ʩ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ 

7  •  ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʥʝ ʜʘʝʪ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʢʦʤʤʝʥʪʘʨʠʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʣʫʯʰʝʥʠʝ. 

8  •  ʆʪʥʦʰʝʥʠʷ çʫʯʠʪʝʣʴ-ʫʯʝʥʠʢè ʥʝ ʩʢʣʘʜʳʚʘʶʪʩʷ 

9  •  ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ ʠ ʛʨʫʧʧʦʚʘʷ ʨʘʙʦʪʘ ʥʝ ʚʝʜʫʪʩʷ ʠʣʠ ʥʝ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʳ 

10  •  ʇʨʝʜʳʜʫʱʠʡ ʦʧʳʪ ʠ ʜʦʩʪʠʞʝʥʠʷ ʦʙʫʯʘʶʱʝʛʦʩʷ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ 

11  •  ʉʘʤʦʘʥʘʣʠʟ ʥʝ ʧʨʦʚʦʜʠʪʩʷ 

12  •  ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʥʝ ʧʦʚʳʰʘʝʪ ʢʚʘʣʠʬʠʢʘʮʠʶ 

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ ʧʦ ʤʘʪʝʨʠʘʣʘʤ [104; 105]. 
 

ʕʪʠ ʬʘʢʪʦʨʳ ʦʧʨʝʜʝʣʷʶʪ, ʢʘʢ ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʬʘʢʪʠʯʝʩʢʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʭʦʞʜʝʥʠʷ ʵʪʘʧʘ ʀʋʇ. ʇʨʝʜʣʦʞʝʥʥʘʷ ʚ ʧʘʨʘʛʨʘʬʝ 

2.3 ʯʘʩʪʥʘʷ ʤʦʜʝʣʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʚʣʠʷʥʠʝ ʵʪʠʭ 

ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʧʫʪʝʤ ʫʤʝʥʴʰʝʥʠʷ ʚʨʝʤʝʥʠ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʥʘ 

ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʥʠʭ. 

ʈʦʣʴ ʜʝʡʩʪʚʠʷ çʌʦʨʤʠʨʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʀʋʇè ʚ ʨʘʤʢʘʭ ʤʝʪʦʜʠʢʠ 

mtd ʢʨʘʡʥʝ ʚʘʞʥʘ, ʧʦʩʢʦʣʴʢʫ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʀʋʇ ʜʣʷ ʟʘʜʘʥʠʷ 

ʥʘʯʘʣʴʥʳʭ ʚʝʨʦʷʪʥʦʩʪʝʡ ʧʝʨʝʭʦʜʘ ʤʝʞʜʫ ʵʪʘʧʘʤʠ ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ 

ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʀʆʊ ʢʘʢ ʧʦʣʫʤʘʨʢʦʚʩʢʠʡ ʩʣʫʯʘʡʥʳʡ ʧʨʦʮʝʩʩ ʩ ʯʘʩʪʠʯʥʦʡ 

ʤʦʜʝʣʴʶ. 
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çʌʦʨʤʠʨʦʚʘʥʠʝ ʀʆʊè.  ʉʦʛʣʘʩʥʦ ʦʧʠʩʘʥʥʦʡ ʚ ʧʘʨʘʛʨʘʬʝ 2.3 ʯʘʩʪʥʦʡ 

ʤʦʜʝʣʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ ʪʨʘʝʢʪʦʨʠʷ  Ὕὶ ʷʚʣʷʝʪʩʷ ʧʫʪʝʤ ʥʘ ʛʨʘʬʝ ὖὰ, ʨʝʙʨʘ 

ʢʦʪʦʨʦʛʦ ʚ ʪʝʨʤʠʥʘʭ ʤʘʨʢʦʚʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʷʚʣʷʶʪʩʷ 

ʧʝʨʝʭʦʜʦʤ ʚʠʜʘ ὴὰȟὥὧὸ ᴼὴὰ, ʦʧʠʩʳʚʘʶʱʠʤ ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʙʦʨʘ 

ʩʣʝʜʫʶʱʝʛʦ ʰʘʛʘ ʦʪ ʪʝʢʫʱʝʛʦ ʚʨʝʤʝʥʠ ʠ ʫʨʦʚʥʷ ɿʋʅ. ʇʝʨʝʭʦʜ ʧʦ ʨʝʙʨʘʤ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʬʫʥʢʮʠʠ ʧʦʣʝʟʥʦʩʪʠ Ὑὴὰȟὥὧὸȟὴὰ , 

ʦʧʠʩʳʚʘʝʤʦʡ ʬʦʨʤʫʣʦʡ (82) 

 

 Ὑὴὰȟὥὧὸȟὴὰ  ὶὸὶὸὶȟὃ Ὁὶὸὶὴὰȟὃ Ὢύὴὰȟʀ, (82) 

 

ʛʜʝ  ὶὸὶὸὶȟὃ ï ʬʘʢʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ, ʧʦʣʫʯʝʥʥʘʷ ʟʘ ʧʨʦʡʜʝʥʥʳʡ ʵʪʘʧ 

ʀʆʊ ὸὶ; 

Ὁὶὸὶὴὰȟὃ  ï ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʞʠʜʘʥʠʝ ʦʮʝʥʢʠ ʥʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ 

ʀʋʇ ὴὰ, ʚʢʣʶʯʘʝʤʦʤ ʚ ʀʆʊ; 

Ὢύὴὰȟʀ ï ʬʫʥʢʮʠʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʦʞʠʜʘʝʤʦʡ ʧʦʣʝʟʥʦʩʪʠ ʩ ʫʯʝʪʦʤ 

ʩʫʤʤʘʨʥʦʛʦ ʚʨʝʤʝʥʠ, ʟʘʪʨʘʯʝʥʥʦʛʦ ʥʘ ʧʨʦʭʦʞʜʝʥʠʝ ʀʆʊ ʠ ʧʦʨʦʛʘ 

ʨʠʩʢʘ ʀ  ï ʢʦʣʠʯʝʩʪʚʘ ʯʘʩʦʚ, ʧʦʩʣʝ ʢʦʪʦʨʦʛʦ ʜʦʩʪʠʞʝʥʠʝ ʟʘʜʘʥʥʦʛʦ 

ʫʨʦʚʥʷ ɿʋʅ ʟʘ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ ʩʯʠʪʘʝʪʩʷ ʥʝʚʦʟʤʦʞʥʳ.  

 

ɼʦʙʘʚʣʝʥʠʝ ʬʫʥʢʮʠʠ Ὢύὴὰȟʀ ʚ ʨʘʩʯʝʪ ʬʫʥʢʮʠʠ ʧʦʣʝʟʥʦʩʪʠ 

ʦʙʫʩʣʦʚʣʝʥ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʫʯʝʪʘ, ʚʚʝʜʝʥʥʦʛʦ ʚ ʧ. 1.4 ʢʨʠʪʝʨʠʷ 

ʦʧʪʠʤʘʣʴʥʦʩʪʠ (83) 

 

2 2 4᷈ 4 ʀ᷉2 Ὑ 2 4᷈ 4 ʀ. (83) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚ ʦʩʥʦʚʫ ʤʝʪʦʜʠʢʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ 

ʧʦʣʦʞʝʥʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ ʬʫʥʢʮʠʠ Ὑὴὰȟὥὧὸȟὴὰ  ʥʘ ʚʩʝʭ 

ʵʪʘʧʘʭ ʧʨʦʭʦʞʜʝʥʠʷ ʢʫʨʩʘ.  
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ʆʧʨʝʜʝʣʝʥʠʝ ʪʦʛʦ, ʢ ʢʘʢʦʤʫ ʵʪʘʧʫ ʀʋʇ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʝʥ ʧʝʨʝʭʦʜ, ʚ 

ʬʦʨʤʘʣʠʟʤʝ ʄʇʇʈ ʟʘʚʠʩʠʪ ʦʪ ʦʧʠʩʘʥʥʦʛʦ ʚ ʯʘʩʪʥʦʡ ʤʦʜʝʣʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʀʆʊ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ ‎, ʚʳʯʠʩʣʷʝʤʦʛʦ ʧʦ ʬʦʨʤʫʣʝ (85)  

 

 

‎
πȟωȟ̆ ̒̌̉ Ὑὴὰȟὥὧὸȟὴὰ Ὑ

πȟρȟ̆ ̒̌̉ Ὑὴὰȟὥὧὸȟὴὰ Ὑ
Ȣ (85) 

 

ɼʝʡʩʪʚʠʷ ʘʛʝʥʪʘ ʦʧʠʩʳʚʘʶʪʩʷ ʩʪʨʘʪʝʛʠʝʡ ʚʳʙʦʨʘ “, ʟʘʢʣʶʯʘʶʱʝʡʩʷ ʚ 

ʤʘʢʩʠʤʠʟʘʮʠʠ ʮʝʥʥʦʩʪʠ ʩʦʩʪʦʷʥʠʷ ʠ ʦʧʠʩʳʚʘʝʤʦʡ ʬʦʨʤʫʣʦʡ (86) 

 

 ὠ“ȟὸὶ άὥὼ В ὖὴὰȿὴὰȟὥὧὸ Ὑὴὰȟὥὧὸȟὴὰ ‎ὠ“ȟὴὰ . (86) 

 

ʇʨʠ ʵʪʦʤ ʬʫʥʢʮʠʷ ʧʦʣʝʟʥʦʩʪʠ Ὑὴὰȟὥὧὸȟὴὰ  ʟʘʚʠʩʠʪ ʦʪ ʬʫʥʢʮʠʠ 

ʛʨʫʧʧʦʚʦʛʦ ʫʨʦʚʥʷ ὶὸὶὸὶȟὃ ʠ ʬʫʥʢʮʠʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ Ὢύὴὰȟʀ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʨʦʛʘ ʨʠʩʢʘ ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʬʦʨʤʫʣʦʡ (87) 

  

 4 4̏̒̓4 В ὸ
̑̆̄̌
ȟὸ
̑̆̄̌
ᶰὖὰᶻ, (87) 

 

ʛʜʝ  ὖὰᶻ ï ʥʝʧʨʦʡʜʝʥʥʘʷ ʯʘʩʪʴ ʀʋʇ. 

 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ В ὸ
̑̆̄̌
ȟὸ
̑̆̄̌
ᶰὖὰᶻ ʚ ʧʨʠʤʝʥʠʤ ʘʣʛʦʨʠʪʤ ʃʝʚʠʪʘ, 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʥʘʡʪʠ ʢʨʘʪʯʘʡʰʝʝ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʚʝʨʰʠʥʘʤʠ ʛʨʘʬʘ. 

ɺʳʨʘʟʠʤ 4̏̒̓ ʯʝʨʝʟ ʧʨʠʤʝʥʝʥʠʝ ʵʪʦʛʦ ʘʣʛʦʨʠʪʤʘ ʢ ʧʦʜʛʨʘʬʫ ὖὰᶻ ʩʣʝʜʫʶʱʝʡ 

ʬʦʨʤʫʣʦʡ (88) 

 4̏̒̓άὭὲВ ὸ
̑̆̄̌
ȟὸ
̑̆̄̌
ᶰὖὰᶻ. (88) 

 

ʅʘʡʜʝʥʥʳʡ ʧʨʠ ʚʳʯʠʩʣʝʥʠʠ ʦʧʠʩʘʥʥʦʡ ʚ ʧʘʨʘʛʨʘʬʝ 2.3 ʬʫʥʢʮʠʠ 

Ὢύὴὰȟʀ ʢʨʘʪʯʘʡʰʠʡ ʧʫʪʴ ʷʚʣʷʝʪʩʷ ʦʧʪʠʤʘʣʴʥʳʤ ʧʦ ʚʨʝʤʝʥʠ, ʥʦ ʥʝ 

ʫʯʠʪʳʚʘʝʪ ʜʦʩʪʠʞʝʥʠʝ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʦʩʚʦʝʥʠʷ. ɼʣʷ ʨʘʩʯʝʪʘ ʮʝʥʥʦʩʪʠ 

ʵʪʘʧʘ ὴὰ ʩ ʫʯʝʪʦʤ ʥʝʧʨʦʡʜʝʥʥʳʭ ʵʪʘʧʦʚ ʀʋʇ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʦʜʠʥ 
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ʠʟ ʯʠʩʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ ɹʝʣʣʤʘʥʘ, ʥʘʧʨʠʤʝʨ ʤʝʪʦʜ 

ʦʙʨʘʪʥʦʛʦ ʧʨʦʭʦʜʘ, ʦʧʠʩʳʚʘʝʤʦʡ ʬʦʨʤʫʣʦʡ (89) 

 

ὠὴὰὮ В “ὥὧὸȿὴὰὮ В ὖὴὰȿὴὰȟὥὧὸ Ὑὴὰȟὥὧὸȟὴὰ ‎ὠ“ȟὴὰ . (89) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʙʦʨ ʦʧʠʩʘʥʥʦʡ ʚ ʧʘʨʘʛʨʘʬʝ 2.3 ʦʧʪʠʤʘʣʴʥʦʡ 

ʩʪʨʘʪʝʛʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʧʨʘʚʠʣʝ: ʝʩʣʠ ʨʘʟʥʦʩʪʴ ʬʘʢʪʠʯʝʩʢʦʛʦ 

ʚʨʝʤʝʥʠ ʧʨʦʭʦʞʜʝʥʠʷ ʠ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʛʦ ʚʨʝʤʝʥʠ ʙʣʠʟʢʘ ʢ ʧʦʨʦʛʫ ʨʠʩʢʘ 

‐, ʪʦ ʫʯʘʩʪʥʠʢʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʪʨʝʤʷʪʩʷ ʢ ʜʦʩʪʠʞʝʥʠʶ ʦʙʫʯʘʶʱʠʤʩʷ 

ʤʠʥʠʤʘʣʴʥʦ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ ɿʋʅ Ὑ , ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʦʥʠ 

ʩʪʨʝʤʷʪʩʷ ʢ ʜʦʩʪʠʞʝʥʠʶ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ɿʋʅ Ὑ . 

 çʆʮʝʥʢʘ ʪʝʢʫʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʀʆʊè. ʂʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ, 

ʦʮʝʥʢʘ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ʦʩʚʦʝʥʠʷ ʜʠʩʮʠʧʣʠʥ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʩʦʙʣʶʜʝʥʠʠ ʥʝʨʘʚʝʥʩʪʚʘ Ὑ Ὑ Ὑ . 

ɼʣʷ ʵʪʦʛʦ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ὸὶ ʀʆʊ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ 

ὧὸὶὰὩ ʚr ʯʠʩʣʷʝʪʩʷ ʫʨʦʚʝʥʴ ʬʘʢʪʠʯʝʩʢʦʛʦ ʦʩʚʦʝʥʠʷ.  

ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʬʫʥʢʮʠʠ ὧὸὶὰὩ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʰʘʛʦʚ: 

1) ʆʧʨʝʜʝʣʷʝʪʩʷ, ʢʘʢʦʝ ʦʮʝʥʦʯʥʦʝ ʩʨʝʜʩʪʚʦ Ὧ ʙʳʣʦ ʧʨʠʤʝʥʝʥʦ ʜʣʷ 

ʟʘʜʘʥʥʦʛʦ ʵʪʘʧʘ ὸὶ. 

2) ɽʩʣʠ ʙʳʣʦ ʧʨʠʤʝʥʝʥʦ ʦʮʝʥʦʯʥʦʝ ʩʨʝʜʩʪʚʦ ʩ ʪʠʧʦʤ  ὸώὴὩ, ʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ ʢ ʰʘʛʫ 3, ʝʩʣʠ ʙʳʣʦ ʧʨʠʤʝʥʝʥʦ ʦʮʝʥʦʯʥʦʝ ʩʨʝʜʩʪʚʦ ʩ 

ʪʠʧʦʤ ὸώὴὩ, ʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ ʢ ʰʘʛʫ 8, ʠʥʘʯʝ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ ʢ 

ʰʘʛʫ 12). 

3) ɸʛʝʥʪ-ʤʦʜʝʨʘʪʦʨ ὥ  ʧʝʨʝʜʘʝʪ ʜʠʘʣʦʛ ʩ ʦʙʫʯʘʶʱʠʤʩʷ 

ʘʛʝʥʪʫ-ʚʝʨʠʬʠʢʘʪʦʨʫ ὥ  ɴὃ ʜʣʷ ʬʦʨʤʘʣʴʥʦʡ ʧʨʦʚʝʨʢʠ ʦʪʚʝʪʦʚ. 

4) ɸʛʝʥʪ-ʚʝʨʠʬʠʢʘʪʦʨ ὥ  ʠʟ ʤʥʦʞʝʩʪʚʘ ὝὃὛὑ ʚʳʙʠʨʘʝʪ ὸὥίὯ ʩ ʪʠʧʦʤ  

ὸώὴὩ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʦʙʫʯʘʶʱʠʤʩʷ ʪʝʩʪʘ ὸὩίὸ. 

5) ʆʙʫʯʘʶʱʠʡʩʷ ʚʚʦʜʠʪ ʦʪʚʝʪʳ Ὥὲὴόὸ. 
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6) ʌʫʥʢʮʠʷ ὧὸὶὰὩ ʚʳʯʠʩʣʷʝʪʩʷ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʚʳʯʠʩʣʝʥʠʷ 

 Ὢ(Ὥὲὴόὸ) = Ïόὸὴόὸ ʜʣʷ ʪʝʩʪʘ ὸὩίὸ ʩ ʚʦʟʤʦʞʥʳʤʠ ʦʮʝʥʢʘʤʠ ρȟȣȟὔ . 

7) ɸʛʝʥʪ-ʤʦʜʝʨʘʪʦʨ ὥ  ʧʝʨʝʜʘʝʪ ʜʠʘʣʦʛ ʩ ʦʙʫʯʘʶʱʠʤʩʷ 

ʘʛʝʥʪʫ-ʧʨʝʧʦʜʘʚʘʪʝʣʶ ὥ ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʘ.  

8) ɸʛʝʥʪ-ʤʦʜʝʨʘʪʦʨ ὥ  ʧʝʨʝʜʘʝʪ ʜʠʘʣʦʛ ʩ ʦʙʫʯʘʶʱʠʤʩʷ 

ʘʛʝʥʪʫ-ʚʝʨʠʬʠʢʘʪʦʨʫ, ʩʧʦʩʦʙʥʦʤʫ ʚʳʧʦʣʥʠʪʴ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʠ ʟʘʧʫʩʪʠʪʴ 

ʪʝʩʪʳ. 

9) ɸʛʝʥʪ-ʚʝʨʠʬʠʢʘʪʦʨ ὥ  ʠʟ ʤʥʦʞʝʩʪʚʘ ὝὃὛὑ ʚʳʙʠʨʘʝʪ ὸὥίὯ ʩ ʪʠʧʦʤ  

ὸώὴὩ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʦʙʫʯʘʶʱʠʤʩʷ ʪʝʩʪʘ ὸὩίὸ. 

10)  ʆʙʫʯʘʶʱʠʡʩʷ ʚʚʦʜʠʪ ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ ʠ ʟʘʧʫʩʢʘʝʪ ʪʝʩʪʳ ὸὩίὸ, 

ʧʨʝʜʣʦʞʝʥʥʳʝ ʘʛʝʥʪʦʤ-ʚʝʨʠʬʠʢʘʪʦʨʦʤ. 

11) ʌʫʥʢʮʠʷ ὧὸὶὰὩ ʚʳʯʠʩʣʷʝʪʩʷ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʚʳʯʠʩʣʝʥʠ ̫

 Ὢ(Ὥὲὴόὸ) = Ïόὸὴόὸ ʜʣʷ ʪʝʩʪʘ ὸὩίὸ ʩ ʚʦʟʤʦʞʥʳʤʠ ʦʮʝʥʢʘʤʠ ρȟȣȟὔ , ʛʜʝ 

ʦʮʝʥʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʢʦʣʠʯʝʩʪʚʘ ʜʦʧʫʱʝʥʥʳʭ ʦʰʠʙʦʢ ʠ ʠʪʝʨʘʮʠʡ, 

ʟʘʪʨʘʯʝʥʥʳʭ ʥʘ ʠʩʧʨʘʚʣʝʥʠʝ. 

12) ɸʛʝʥʪ-ʤʦʜʝʨʘʪʦʨ ὥ  ʧʝʨʝʜʘʝʪ ʜʠʘʣʦʛ ʩ ʦʙʫʯʘʶʱʠʤʩʷ 

ʘʛʝʥʪʫ-ʚʝʨʠʬʠʢʘʪʦʨʫ ὥ  ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʦʮʝʥʢʠ ʦʧʨʦʩʘ. 

13) ɸʛʝʥʪ-ʚʝʨʠʬʠʢʘʪʦʨ ὥ  ʚʳʯʠʩʣʷʝʪ ʦʮʝʥʢʫ. 

ʈʝʟʫʣʴʪʘʪ ʬʫʥʢʮʠʠ ὧὸὶὰὩ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩʦ ʟʥʘʯʝʥʠʷʤʠ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ 

ʦʩʚʦʝʥʠʷ ʥʘ ʵʪʘʧʝ ʀʆʊ ὸὶ : Ὑ   ʚ ʚʠʜʝ ʜʚʦʡʥʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ (90) 

 

  Ὑ ὧὸὶὰὩ  Ὑ . (90) 

 

ʇʨʠ ʧʨʠʥʷʪʠʠ ʨʝʰʝʥʠʷ ʦ ʧʝʨʝʭʦʜʝ ʢ ʩʣʝʜʫʶʱʝʤʫ ʵʪʘʧʫ ʀʆʊ ʠʣʠ 

ʧʦʚʪʦʨʥʦʤʫ ʧʨʦʭʦʞʜʝʥʠʶ ʪʝʢʫʱʝʛʦ ʵʪʘʧʘ ʀʆʊ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʚʳʯʠʩʣʝʥʠʝ ʟʥʘʯʝʥʠʷ ʦʙʱʝʛʦ ʫʨʦʚʥʷ ʦʩʚʦʝʥʠʷ Ὑ 

ɼʘʣʝʝ ʚʳʯʠʩʣʷʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʥʝʨʘʚʝʥʩʪʚʦ (91) 

 

 ВὙ ὶὸὶὸὶὭȟὃ  ȿВὙ ὶὸὶὸὶὭȟὃȿ, (91) 
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ʛʜʝ  Ὑ  ï ʤʠʥʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ɿʋʅ ʥʘ ʧʨʝʜʳʜʫʱʠʭ Ὥ ρ ʵʪʘʧʘʭ ʀʋʇ; 

Ὑ  ï ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ɿʋʅ ʥʘ ʧʨʝʜʳʜʫʱʠʭ Ὥ ρ ʵʪʘʧʘʭ ʀʋʇ. 

 

ɼʘʥʥʦʝ ʥʝʨʘʚʝʥʩʪʚʦ ʧʦʢʘʟʳʚʘʝʪ, ʢ ʚʝʨʭʥʝʡ ʠʣʠ ʥʠʞʥʝʡ ʛʨʘʥʠʮʝ 

ʜʦʧʫʩʪʠʤʳʭ ʫʨʦʚʥʝʡ ɿʋʅ ʙʣʠʞʝ ʬʘʢʪʠʯʝʩʢʠʡ ʫʨʦʚʝʥʴ ɿʋʅ. ɺ ʩʦʯʝʪʘʥʠʠ ʩ 

ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʟʘʪʨʘʯʝʥʥʳʭ ʥʘ ʧʨʦʭʦʞʜʝʥʠʝ ʀʆʊ ʚʨʝʤʝʥʠ ʵʪʦ ʥʝʨʘʚʝʥʩʪʚʦ 

ʧʦʟʚʦʣʷʝʪ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʦ ʪʦʤ, ʧʝʨʝʭʦʜʠʪʴ ʣʠ ʢ ʩʣʝʜʫʶʱʝʤʫ ʵʪʘʧʫ ʀʆʊ 

ʠʣʠ ʪʨʝʙʫʝʪʩʷ ʧʦʚʪʦʨʝʥʠʝ ʪʝʢʫʱʝʛʦ ʵʪʘʧʘ. ʆʜʥʘʢʦ, ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʷ 

ʥʝʦʙʭʦʜʠʤʘ ʦʮʝʥʢʘ ʩʦʙʣʶʜʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʩʨʦʢʦʚ.  

ʂʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ, ʦʮʝʥʢʘ ʩʦʙʣʶʜʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʩʨʦʢʦʚ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʙʣʶʜʝʥʠʠ ʥʝʨʘʚʝʥʩʪʚʘ  Ὕ Ὕ̑̆̄̌. 

ɼʣʷ ʵʪʦʛʦ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʀʆʊ ὸὶ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦʜʩʯʝʪ ʚʨʝʤʝʥʠ  

(ʚ ʯʘʩʘʭ) ʥʘ ʧʨʦʭʦʞʜʝʥʠʝ ʦʙʫʯʘʶʱʠʤʩʷ i-ʛʦ ʵʪʘʧʘ ʀʆʊ Ὕ ʠ Ὕ ʚʨʝʤʝʥʠ  

(ʚ ʯʘʩʘʭ), ʟʘʪʨʘʯʝʥʥʦʛʦ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʥʘ ʧʨʦʭʦʞʜʝʥʠʝ ʦʙʫʯʘʶʱʠʤʩʷ i-ʛʦ 

ʵʪʘʧʘ ʀʆʊ. ʇʦʜʩʯʝʪ ʚʨʝʤʝʥʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ (92) ʠ (93) 

 

 Ὕ ὸĺ̋̓
˗̏̎̓ὸĺ̋̓

˞˝˞, (92) 

 Ὕ ὸĺ̋̓
ˑ

ὸĺ̋̓
˞˝˜, (93) 

 

ʛʜʝ  ὸĺ̋̓
˗̏̎̓ ï ʬʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ ʢʦʥʪʘʢʪʥʦʡ ʨʘʙʦʪʳ ʦʙʫʯʘʶʱʝʛʦʩʷ ʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ; 

 ὸĺ̋̓
˞˝˞ ï ʬʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʘʙʦʪʳ ʦʙʫʯʘʶʱʝʛʦʩʷ; 

ὸĺ̋̓
ˑ

 ï ʬʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ 

ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ; 

ὸĺ̋̓
˞˝˜ ï ʬʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʀʆʊ ὸὶ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʳʯʠʩʣʝʥʠʝ 

ʩʣʝʜʫʶʱʝʛʦ ʥʝʨʘʚʝʥʩʪʚʘ (94) 

 

 ВὝ ВὝ  ВὝ
̑̆̄̌ 
, (94) 
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ʛʜʝ Ὕ
̑̆̄̌

 ï ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʨʦʢʠ ʦʩʚʦʝʥʠʷ ʫʯʝʙʥʳʭ ʤʦʜʫʣʝʡ ʥʘ 

ʧʨʝʜʳʜʫʱʠʭ Ὥ ρ ʵʪʘʧʘʭ ʀʋʇ. 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʦʛʦ ʥʝʨʘʚʝʥʩʪʚʘ ʩ ʫʯʝʪʦʤ ʟʥʘʯʝʥʠʷ ʪʝʢʫʱʝʛʦ ʫʨʦʚʥʷ 

ʦʩʚʦʝʥʠʷ Ὑ ʧʨʠʥʠʤʘʝʪʩʷ ʨʝʰʝʥʠʝ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʭʦʜʘ ʢ ʩʣʝʜʫʶʱʝʤʫ 

ʵʪʘʧʫ ʀʆʊ ʧʫʪʝʤ ʨʘʩʩʤʦʪʨʝʥʠʷ ʠʭ ʩʦʚʦʢʫʧʥʦʩʪʠ. ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʪʨʘʝʢʪʦʨʠʷ ʤʦʞʝʪ ʙʳʪʴ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʘ ʢʘʢ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦʙʳ ʦʩʚʦʠʪʴ ʤʠʥʠʤʘʣʴʥʦ ʥʝʦʙʭʦʜʠʤʳʡ ʤʘʪʝʨʠʘʣ ʚ ʩʣʫʯʘʝ ʨʠʩʢʘ ʥʘʨʫʰʝʥʠʷ 

ʩʨʦʢʦʚ, ʪʘʢ ʠ ʜʣʷ ʧʨʦʭʦʞʜʝʥʠʷ ʀʆʊ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʧʦʛʨʫʞʝʥʠʝʤ ʚ ʤʘʪʝʨʠʘʣ 

ʜʠʩʮʠʧʣʠʥʳ, ʝʩʣʠ ʜʠʥʘʤʠʢʘ ʦʙʫʯʘʶʱʝʛʦʩʷ ʧʦʟʚʦʣʷʝʪ ʵʪʦ. 

çʂʦʨʨʝʢʪʠʨʦʚʢʘ ʀʆʊè ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʀʆʊ ʪʝʩʥʦ ʩʚʷʟʘʥʘ ʩ 

ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʀʆʊ. ʕʪʠ ʜʝʡʩʪʚʠʷ ʦʧʨʝʜʝʣʷʶʪ ʪʦ, ʢʘʢ ʙʫʜʝʪ ʧʨʦʡʜʝʥ 

ʪʝʢʫʱʠʡ ʵʪʘʧ ʀʆʊ ʠ ʪʦ, ʢʘʢʦʡ ʩʣʝʜʫʶʱʠʡ ʵʪʘʧ ʀʋʇ ʜʦʣʞʝʥ ʙʳʪʴ ʚʳʙʨʘʥ ʩ 

ʫʯʝʪʦʤ ʪʝʢʫʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʭʦʞʜʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʀʆʊ 

ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʘ ʩʣʝʜʫʶʱʠʤ ʘʣʛʦʨʠʪʤʦʤ: 

1) ɼʣʷ ʧʨʦʭʦʞʜʝʥʠʷ Ὠ ʪʝʢʫʱʝʛʦ ʵʪʘʧʘ ʀʆʊ ὸὶ ʥʘ ʩʦʦʙʱʝʥʠʠ 

άὩ ʘʛʝʥʪʦʤ-ʤʦʜʝʨʘʪʦʨʦʤ ὥ  ʦʧʨʝʜʝʣʝʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʦʮʝʥʢʝ ʪʝʢʫʱʝʛʦ 

ʫʨʦʚʥʷ ʦʩʚʦʝʥʠʷ. 

2)  ɸʛʝʥʪ-ʤʦʜʝʨʘʪʦʨ ὥ  ʧʝʨʝʜʘʝʪ ʜʠʘʣʦʛ ʦʜʥʦʤʫ ʠʟ 

ʘʛʝʥʪʦʚ-ʚʝʨʠʬʠʢʘʪʦʨʦʚ ὥ  ɴ ὃ. ɸʛʝʥʪ-ʚʝʨʠʬʠʢʘʪʦʨ ʚʳʯʠʩʣʷʝʪ ʪʝʢʫʱʠʡ 

ʫʨʦʚʝʥʴ ɿʋʅ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ ὶὸὶὸὶȟὃ. 

3) ɽʩʣʠ ʪʝʢʫʱʠʡ ʫʨʦʚʝʥʴ ɿʋʅ ὶ  Ὑ , ʪʦ ʚʳʧʦʣʥʷʝʪʩʷ ʧʝʨʝʭʦʜ ʢ 

ʰʘʛʫ ʦʮʝʥʢʠ ʚʨʝʤʝʥʠ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʧʨʦʭʦʞʜʝʥʠʝ Ὠ ʧʨʦʜʦʣʞʘʝʪʩʷ. 

4) ɽʩʣʠ ʪʝʢʫʱʝʝ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ὸ ὸ , ʪʦ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ 

ʢ ʰʘʛʫ ʧʦʩʪʨʦʝʥʠʷ ʫʛʣʫʙʣʝʥʥʦʛʦ ʩʮʝʥʘʨʠʷ, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʧʨʦʠʩʭʦʜʠʪ 

ʧʝʨʝʭʦʜ ʢ ʰʘʛʫ ʧʦʩʪʨʦʝʥʠʷ ʚʳʨʘʚʥʠʚʘʶʱʝʛʦ ʩʮʝʥʘʨʠʷ. 

5) ʋʛʣʫʙʣʝʥʥʳʡ ʩʮʝʥʘʨʠʡ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ 

 ὶ  Ὑ ὸ᷈ ὸ , ʪʦ ʝʩʪʴ ʢʦʥʢʨʝʪʥʳʡ ʩʪʫʜʝʥʪ ʣʝʛʢʦ ʩʧʨʘʚʣʷʝʪʩʷ ʩ 
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ʚʳʧʦʣʥʝʥʠʝʤ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ, ʧʦʵʪʦʤʫ ʥʘ ʥʝʤ ʚʳʙʠʨʘʝʪʩʷ ʪʘʢʦʡ 

ʩʣʝʜʫʶʱʠʡ ʵʪʘʧ ʪʨʘʝʢʪʦʨʠʠ ὸὶ, ʚ ʢʦʪʦʨʦʤ ʩʦʜʝʨʞʠʪʩʷ ʙʘʟʦʚʳʡ ʠʣʠ 

ʫʛʣʫʙʣʝʥʥʳʡ ʫʨʦʚʝʥʴ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ Ὡ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʛʣʫʙʣʝʥʥʦʛʦ ʢʦʥʪʝʢʩʪʘ ʘʛʝʥʪʘ-ʧʨʝʧʦʜʘʚʘʪʝʣʷ ὥ . 

6) ɺʳʨʘʚʥʠʚʘʶʱʠʡ ʩʮʝʥʘʨʠʡ ʬʦʨʤʠʨʫʝʪʩʷ ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ 

 ὶ  Ὑ ὸ᷈ ὸ  ʪʦ ʝʩʪʴ ʢʦʥʢʨʝʪʥʳʡ ʩʪʫʜʝʥʪ ʩ ʪʨʫʜʦʤ ʩʧʨʘʚʣʷʝʪʩʷ ʩ 

ʚʳʧʦʣʥʝʥʠʝʤ ʨʘʙʦʯʝʡ ʧʨʦʛʨʘʤʤʳ, ʧʦʵʪʦʤʫ ʥʘ ʥʝʤ ʚʳʙʠʨʘʝʪʩʷ ʪʘʢʦʡ 

ʩʣʝʜʫʶʱʠʡ ʵʪʘʧ ʪʨʘʝʢʪʦʨʠʠ ὸὶ, ʚ ʢʦʪʦʨʦʤ ʩʦʜʝʨʞʠʪʩʷ ʙʘʟʦʚʳʡ ʠʣʠ 

ʫʧʨʦʱʝʥʥʳʡ ʫʨʦʚʝʥʴ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ Ὡ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʧʨʦʱʝʥʥʦʛʦ ʢʦʥʪʝʢʩʪʘ ʘʛʝʥʪʘ-ʧʨʝʧʦʜʘʚʘʪʝʣʷ ὥ . 

7) ʇʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ ʢ ʵʪʘʧʫ ʀʆʊ ὸὶ. 

ʇʦʩʣʝ ʧʨʦʭʦʞʜʝʥʠʷ ʢʫʨʩʘ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʦʪʣʠʯʠʝ ʬʘʢʪʠʯʝʩʢʦʡ ʀʆʊ ʦʪ 

ʀʋʇ ʢʘʢ ʚ ʯʘʩʪʠ ʧʨʦʚʝʨʢʠ ʧʘʨʘʤʝʪʨʦʚ ʥʘ ʵʪʘʧʘʭ ὸὶ, ʪʘʢ ʚ ʯʘʩʪʠ ʚʳʙʦʨʘ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʩʮʝʥʘʨʠʝʚ ʧʨʦʭʦʞʜʝʥʠʷ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ 

ʧʣʘʥʦʚʘʷ ʀʆʊ ʤʦʞʝʪ ʙʳʪʴ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʘ. 

ʉʦʟʜʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ ʧʦʟʚʦʣʷʝʪ ʟʘ 

ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʠʩʘʥʥʳʭ ʚ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʘʛʝʥʪʦʚ ʦʧʨʝʜʝʣʠʪʴ ʤʦʤʝʥʪ ʜʦʩʪʠʞʝʥʠʷ 

ʤʠʥʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʦʩʚʦʝʥʠʷ ʠ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʦ ʩʣʝʜʦʚʘʥʠʠ ʨʘʥʝʝ 

ʟʘʧʣʘʥʠʨʦʚʘʥʥʦʡ ʀʆʊ ʠʣʠ ʝʝ ʠʟʤʝʥʝʥʠʠ ʠ ʚʳʙʦʨʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʦʜʫʣʝʡ, 

ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʜʠʥʘʤʠʯʝʩʢʠ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʩʮʝʥʘʨʠʠ ʧʨʦʭʦʞʜʝʥʠʷ ʀʆʊ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʯʠʩʣʝʥʠʷ ʬʫʥʢʮʠʠ ʧʦʣʝʟʥʦʩʪʠ. 

 

3.3 ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥʠ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ  

 

ʂʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚ ʧʘʨʘʛʨʘʬʝ 2.3 ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥʠ ʫʯʘʩʪʥʠʢʦʚ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʟʘʚʠʩʠʪ ʦʪ ʚʣʠʷʥʠʷ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ. ɺ ʮʝʣʷʭ 

ʧʨʠʤʝʥʝʥʠʠ ʤʝʪʦʜʠʢʠ mtd ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ ʤʦʞʥʦ ʩʚʷʟʘʪʴ ʩ 

ʦʩʥʦʚʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ ʤʝʪʦʜʠʢʠ. ʊʘʢʘʷ ʩʚʷʟʴ ʦʪʨʘʞʝʥʘ ʚ ʪʘʙʣʠʮʝ 5. 
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ʊʘʙʣʠʮʘ 5 ï ʉʚʷʟʠ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ  ̒ʜʝʡʩʪʚʠʷʤʠ ʤʝʪʦʜʠʢʠ 

ɼʝʩʪʨʫʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ ʌʦʨʤʠʨʦʚʘʥʠʝ 

ʧʘʨʘʤʝʪʨʦʚ 

ʀʋʇ 

ʆʮʝʥʢʘ ʪʝʢʫʱʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʀʆʊ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʀʆʊ ʠ 

ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʀʆʊ 

ˡ , l  ʒ  ʒ  

 

ʒȟʒȟʒȟʒ ȟʒ ȟʒ  

ˡ , l  ʒ  ʒ  ʒ  

 
ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 

 

ɸʥʘʣʠʟ ʪʘʙʣʠʮʳ 5 ʧʦʟʚʦʣʷʝʪ ʧʨʠʡʪʠ ʢ ʚʳʚʦʜʫ ʦ ʪʦʤ, ʯʪʦ ʧʦʜʛʦʪʦʚʢʘ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʘʛʝʥʪʦʚ ʟʘʚʠʩʠʪ ʦʪ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʢʦʤʧʝʪʝʥʮʠʠ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʢʦʥʪʘʢʪʥʦʡ ʨʘʙʦʪʳ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ 

ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʠʤʝʶʪ 

ʥʘʠʙʦʣʴʰʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʜʦʧʫʱʝʥʥʳʭ ʦʰʠʙʦʢ ʠ 

ʩʣʫʯʘʡʥʳʭ ʵʬʬʝʢʪʦʚ, ʧʨʠ ʵʪʦʤ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʠʤʝʝʪ ʢʦʥʪʘʢʪʥʘʷ ʨʘʙʦʪʘ ʠ 

ʦʮʝʥʢʘ ʪʝʢʫʱʝʛʦ ʫʨʦʚʥʷ ʦʩʚʦʝʥʠʷ.  

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʭʦʞʜʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʪʨʘʝʢʪʦʨʠʠ ʚ ʦʩʥʦʚʥʦʤ ʩʚʷʟʘʥ ʩ ʨʠʩʢʘʤʠ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʠʪʦʛʦʚʦʛʦ 

ʫʨʦʚʥʷ ʢʦʤʧʝʪʝʥʮʠʡ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʘʨʳ 

çʜʝʩʪʨʫʢʪʠʚʥʳʡ ʬʘʢʪʦʨ ï ʜʝʡʩʪʚʠʝ ʤʝʪʦʜʠʢʠè ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʤʝʪʦʜʠʢʝ ʥʝʢʦʪʦʨʳʭ ʙʘʟʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ʈʝʟʫʣʴʪʘʪʳ ʪʘʢʦʛʦ ʩʦʦʪʥʝʩʝʥʠʷ 

ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 6. 

ʊʘʙʣʠʮʘ 6 ï ʉʚʷʟʴ ʙʘʟʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʩ ʜʝʡʩʪʚʠʷʤʠ ʤʝʪʦʜʠʢʠ ʠ ʜʝʩʪʨʫʢʪʠʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ 

ʕʣʝʤʝʥʪ ʤʦʜʝʣʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ 

ɻʨʫʧʧʳ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ 

ˡ , l  ˡ , l  

ὃ ï ʤʥʦʞʝʩʪʚʦ 

ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ 

ʆʮʝʥʢʘ ʪʝʢʫʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʀʆʊ -ʒ  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʀʆʊ-ʒ  

ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʀʆʊ -ʒ  

ʆʮʝʥʢʘ ʪʝʢʫʱʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʀʆʊ -ʒ  

ὖὰï ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ 
ʫʯʝʙʥʳʡ ʧʣʘʥ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʀʋʇ -ʒ  ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ 

ʀʋʇ -ʒ  

Ὕὶ ï ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ 
ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ 

ʪʨʘʝʢʪʦʨʠʷ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʀʆʊ ʒȟʒȟʒȟʒ ȟʒ ȟʒ  

ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʀʆʊ ʒȟʒȟʒȟʒ ȟʒ ȟʒ  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʀʆʊ -ʒ  

ʂʦʨʨʝʢʪʠʨʦʚʢʘ ʀʆʊ -ʒ  

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 
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ɼʣʷ ʘʜʘʧʪʘʮʠʠ ʘʛʝʥʪʦʚ-ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠ ʚʳʙʦʨʝ 

ʩʦʩʪʘʚʘ ʘʛʝʥʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʜʝʡʩʪʚʠʷ ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʬʘʢʪʦʨʘ  ʒ  

çʀʥʜʠʚʠʜʫʘʣʴʥʦʝ ʠʣʠ ʛʨʫʧʧʦʚʦʝ ʦʙʫʯʝʥʠʝè ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʩʦʩʪʘʚ 

ʘʛʝʥʪʦʚ ʥʘ ʦʩʥʦʚʝ ʅɻʆ ʠʟ ʤʥʦʞʝʩʪʚʘ ὃ . ɺʳʰʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʅɻʆ-ʘʛʝʥʪʦʚ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ ʥʘ ʢʘʯʝʩʪʚʦ 

ʦʪʚʝʪʦʚ, ʚ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʤʥʦʞʝʩʪʚʝ ὃ  ʧʨʝʜʫʩʤʦʪʨʝʥ ʘʛʝʥʪʘ-ʧʨʘʢʪʠʢ ὥ , 

ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʠʤʠʪʠʨʦʚʘʪʴ ʩʦʚʤʝʩʪʥʦʝ ʦʙʫʯʝʥʠʝ ʠ, ʚʤʝʩʪʝ ʩ 

ʘʛʝʥʪʦʤ-ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ὥ  ʜʘʚʘʪʴ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ, ʯʪʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʚʣʠʷʝʪ 

ʥʘ ʤʠʥʠʤʠʟʘʮʠʶ ʬʘʢʪʦʨʘ  ʒ . 

ɸʜʘʧʪʘʮʠʷ ʤʦʜʝʣʠ ὓ  ʢ ʬʘʢʪʦʨʫ ʒ  çʄʠʢʨʦʦʙʫʯʝʥʠʝè ʧʨʠ ʚʳʙʦʨʝ 

ʩʦʩʪʘʚʘ ʘʛʝʥʪʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʩʥʦʚʥʳʭ ʠ ʘʣʴʪʝʨʥʘʪʠʚʘʭ ʩʮʝʥʘʨʠʝʚ 

ʧʨʦʭʦʞʜʝʥʠʷ ʀʆʊ  ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʘʣʠʯʠʝ ʘʛʝʥʪʘ-ʧʨʝʧʦʜʘʚʘʪʝʣʷ ὥ, ʢʦʪʦʨʳʡ 

ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʟʘʜʘʥʠʷ ʠ ʧʨʦʠʟʚʦʜʠʪʴ ʠʭ ʨʘʟʙʦʨ ʚʤʝʩʪʝ ʩ ʦʙʫʯʘʶʱʠʤʩʷ ʚ 

ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʵʪʦ ʦʛʨʘʥʠʯʝʥʳ ʚʨʝʤʝʥʝʤ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʘ ὸ˞˝˞ ʠ ʤʦʛʫʪ ʙʳʪʴ ʜʦʧʦʣʥʝʥʳ ʯʘʩʪʴʶ 

ʚʨʝʤʝʥʠ ʢʦʥʪʘʢʪʥʦʡ ʨʘʙʦʪʳ ὸ˗̏̎̓. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʨʝʧʦʜʘʚʘʪʝʣʴ-ʯʝʣʦʚʝʢ ʠʤʝʝʪ 

ʤʦʞʝʪ ʫʜʝʣʠʪʴ ʢʘʞʜʦʤʫ ʦʙʫʯʘʶʱʝʤʫʩʷ ʪʦʣʴʢʦ ʚʨʝʤʷ, ʦʧʠʩʘʥʥʦʝ 

ʩʦʦʪʥʦʰʝʥʠʝʤ 
˗̏̎̓

, ʛʜʝ ὧέόὲὸ ï ʢʦʣʠʯʝʩʪʚʦ ʩʪʫʜʝʥʪʦʚ ʚ ʛʨʫʧʧʝ 

ʦʙʫʯʘʶʱʠʭʩʷ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʩʧʨʘʚʝʜʣʠʚʦ ʥʝʨʘʚʝʥʩʪʚʦ (95) 

 

 ὸ˞˝˞ḻ
˗̏̎̓

. (95) 

 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ 

ʅɻʆ-ʘʛʝʥʪʦʚ ʩʫʱʝʩʪʚʝʥʥʦ ʤʠʥʠʤʠʟʠʨʫʝʪ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʘ ʒ . ɺʤʝʩʪʝ ʩ ʪʝʤ 

ʘʛʝʥʪʳ ʜʦʣʞʥʳ ʧʨʠʤʝʥʷʪʴʩʷ ʚ ʦʙʷʟʘʪʝʣʴʥʦʡ ʩʚʷʟʢʝ ʩ 

ʘʛʝʥʪʘʤʠ-ʚʝʨʠʬʠʢʘʪʦʨʘʤʠ, ʥʘʧʨʠʤʝʨ, ʘʛʝʥʪʦʤ ὥ , ʩʧʦʩʦʙʥʳʤ ʚʳʧʦʣʥʠʪʴ ʠ 

ʧʨʦʚʝʨʠʪʴ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʝʩʪʦʚʳʤ ʧʨʠʤʝʨʘʤ, ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʜ, 

ʧʨʝʜʣʘʛʘʝʤʳʡ ʜʨʫʛʠʤʠ ʘʛʝʥʪʘʤʠ ʦʙʫʯʘʶʱʝʤʫʩʷ. 
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ʇʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʀʋʇ ʤʦʜʝʣʴ ὓ  ʩ ʧʦʤʦʱʴʶ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʜʘʥʠʷ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʩʮʝʥʘʨʠʝʚ ʧʨʦʭʦʞʜʝʥʠʷ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʚʣʠʷʥʠʝ 

ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʬʘʢʪʦʨʘ •  çʋʩʢʦʨʝʥʠʝ ʚ ʦʙʫʯʝʥʠʠè ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʧʨʠ 

ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʀʆʊ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ  ʦʮʝʥʠʚʘʝʪʩʷ ʫʨʦʚʝʥʴ ʜʦʩʪʠʞʝʥʠʷ 

ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ʦʩʚʦʝʥʠʷ ʤʦʜʫʣʝʡ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ ʠ ʨʝʰʝʥʠʝ ʦ ʚʳʙʦʨʝ 

ʩʣʝʜʫʶʱʝʛʦ ʵʪʘʧʘ ʧʨʠʥʠʤʘʝʪʩʷ ʠʩʭʦʜʷ ʥʝʨʘʚʝʥʩʪʚʘ (96)  

 

 ВὙ ὶὸὶὸὶὭȟὃ  ȿВὙ ὶὸὶὸὶὭȟὃȿ, (96) 

 

ʛʜʝ  ὶὸὶὸὶȟὃ ï ʟʥʘʯʝʥʠʝ ʫʨʦʚʥʷ ʦʩʚʦʝʥʠʷ ʥʘ ʪʝʢʫʱʝʤ ʵʪʘʧʝ ʀʆʊ; 

Ὑ  ï ʤʠʥʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ɿʋʅ ʥʘ ʧʨʝʜʳʜʫʱʠʭ Ὥ ρ ʵʪʘʧʘʭ ʀʋʇ; 

Ὑ  ï ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ɿʋʅ ʥʘ ʧʨʝʜʳʜʫʱʠʭ Ὥ ρ ʵʪʘʧʘʭ ʀʋʇ. 

 

ɺʪʦʨʳʤ ʢʨʠʪʝʨʠʝʤ ʚʳʙʦʨʘ ʩʣʝʜʫʶʱʝʛʦ ʵʪʘʧʘ ʷʚʣʷʝʪʩʷ ʩʦʙʣʶʜʝʥʠʝ 

ʥʝʨʘʚʝʥʩʪʚʘ (97) 

  

 ВὝ ВὝ  ВὝ
̑̆̄̌
, (97) 

 

ʛʜʝ Ὕ
̑̆̄̌

 ï ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʨʦʢʠ ʦʩʚʦʝʥʠʷ ʫʯʝʙʥʳʭ ʤʦʜʫʣʝʡ ʥʘ 

ʧʨʝʜʳʜʫʱʠʭ Ὥ ρ ʵʪʘʧʘʭ ʵʪʘʣʦʥʥʦʡ ʀʆʊ Ὕὶ. 

 

ʇʦʜʩʯʝʪ ʚʨʝʤʝʥʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʬʦʨʤʫʣʘʤ (98) 

 

 Ὕ ὸĺ̋̓
˗̏̎̓ὸĺ̋̓

˞˝˞, 
(98) 

 Ὕ ὸĺ̋̓
ˑ

ὸĺ̋̓
˞˝˜, 

 

ʛʜʝ  ὸĺ̋̓
˗̏̎̓ ï ʬʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ ʢʦʥʪʘʢʪʥʦʡ ʨʘʙʦʪʳ ʦʙʫʯʘʶʱʝʛʦʩʷ ʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ; 

ὸĺ̋̓
˞˝˞ ï ʬʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʨʘʙʦʪʳ ʦʙʫʯʘʶʱʝʛʦʩʷ;  

ὸĺ̋̓
ˑ

 ï ʬʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ, ʟʘʪʨʘʯʠʚʘʝʤʦʝ ʥʘ ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ 

ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ; 
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 ὸĺ̋̓
˞˝˜ ï ʬʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. 

 

ɺʳʙʦʨ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʩʮʝʥʘʨʠʝʚ ʧʨʦʭʦʞʜʝʥʠʷ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ 

ʜʦʩʪʠʞʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʥʦ ʠ ʦʪ ʪʦʛʦ, ʟʘ ʢʘʢʦʝ ʚʨʝʤʷ ʦʥ ʜʦʩʪʠʛʥʫʪ. 

ɼʣʷ ʦʙʫʯʘʶʱʝʛʦʩʷ, ʙʳʩʪʨʦ ʜʦʩʪʠʛʘʶʱʝʛʦ ʨʝʟʫʣʴʪʘʪʦʚ, ʙʫʜʝʪ ʧʨʝʜʣʦʞʝʥʘ 

ʪʘʢʘʷ ʪʨʘʝʢʪʦʨʠʷ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʪ ʧʦʣʫʯʠʪʴ ʫʛʣʫʙʣʝʥʥʳʝ ʟʥʘʥʠʷ ʩ 

ʩʦʙʣʶʜʝʥʠʝʤ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʩʨʦʢʘ. 

ʇʨʦʭʦʞʜʝʥʠʝ ʀʆʊ Ὕὶ ʩʚʷʟʘʥʦ ʩ ʥʝʩʢʦʣʴʢʠʤʠ ʜʝʩʪʨʫʢʪʠʚʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ ʒ  çʉʘʤʦʦʮʝʥʢʘ ʟʥʘʥʠʡ ʦʙʫʯʘʶʱʠʤʩʷè, ʒ  çɺʟʘʠʤʦʦʙʫʯʝʥʠʝè,  

ʒ  çʆʪʥʦʰʝʥʠʷ çʫʯʠʪʝʣʴ-ʫʯʝʥʠʢèè, ʒ  çʇʨʝʜʳʜʫʱʠʝ ʜʦʩʪʠʞʝʥʠʷè.  

ɺ ʤʦʜʝʣʠ ὓ  ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʦʚ ʒȟʒ  ʫʯʠʪʳʚʘʝʪʩʷ ʚ ʬʫʥʢʮʠʠ ʦʮʝʥʢʠ 

ὧὸὶὰὩʧʦʩʢʦʣʴʢʫ ʨʘʩʯʝʪ ʪʝʢʫʱʝʛʦ ʫʨʦʚʥʷ ʦʩʚʦʝʥʠʷ Ὑ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʫʯʝʪʦʤ 

ʩʫʤʤʳ ʦʮʝʥʦʢ ʟʘ ʧʨʦʡʜʸʥʥʳʝ ʵʪʘʧʳ ὸὶ. 

ʋʯʝʪ ʬʘʢʪʦʨʦʚ ʒ  ʠ ʒ  ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʀʆʊ ʪʘʢʞʝ ʩʚʷʟʘʥ ʩ 

ʬʫʥʢʮʠʝʡ ʦʮʝʥʢʠ ὧὸὶὰὩ. ɸʣʛʦʨʠʪʤ ʬʫʥʢʮʠʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ, ʯʪʦ ʨʝʟʫʣʴʪʘʪ 

ʚʳʯʠʩʣʝʥʠʷ Ὢ(Ὥὲὴόὸ) = Ïόὸὴόὸ ʜʣʷ ʪʝʩʪʘ ὸὩίὸ ʩ ʚʦʟʤʦʞʥʳʤʠ ʦʮʝʥʢʘʤʠ 

ρȟȣȟὔ  ʙʫʜʝʪ ʧʝʨʝʜʘʥ ʘʛʝʥʪʦʤ-ʤʦʜʝʨʘʪʦʨʦʤ ὥ  ʘʛʝʥʪʫ-ʧʨʝʧʦʜʘʚʘʪʝʣʶ ὥ 

ʜʣʷ ʦʙʩʫʞʜʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʟʘʜʘʯʠ. ʅʝʦʙʭʦʜʠʤʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʩʥʠʞʝʥʠʝ 

ʚʣʠʷʥʠʷ ʵʪʠʭ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʪʘʢʞʝ ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʝʪ ʪʦʛʦ, ʯʪʦ 

ʚʨʝʤʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʦʙʫʯʘʶʱʝʛʦʩʷ ὸ˞˝˞ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʝ ʚʨʝʤʷ ʢʦʥʪʘʢʪʥʦʡ-ʨʘʙʦʪʳ ὸ˗̏̎̓. 

ʏʘʩʪʥʘʷ ʤʦʜʝʣʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʘʜʘʧʪʠʨʦʚʘʥʘ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʚ ʤʝʪʦʜʠʢʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ 

ʧʫʪʝʤ ʫʯʝʪʘ ʢʦʥʢʨʝʪʥʳʭ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʚʨʝʤʝʥʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʧʨʦʭʦʞʜʝʥʠʷ ʵʪʘʧʘ ʀʆʊ, ʟʘ ʩʯʝʪ ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʪʝʢʩʪʘ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʝ ʙʘʟʳ ʟʥʘʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʣʛʦʨʠʪʤʘ 

ʛʝʥʝʨʘʮʠʠ ʩ ʜʦʧʦʣʥʝʥʥʦʡ ʚʳʙʦʨʢʦʡ. 
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3.4 ʇʦʩʪʨʦʝʥʠʝ ʢʦʥʪʝʢʩʪʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʝ 

ʙʘʟʳ ʟʥʘʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʣʛʦʨʠʪʤʘ ʛʝʥʝʨʘʮʠʠ  

ʩ ʜʦʧʦʣʥʝʥʥʦʡ ʚʳʙʦʨʢʦʡ 

 

ɺ ʧʘʨʘʛʨʘʬʝ 2.3 ʧʨʝʜʣʦʞʝʥʘ ʯʘʩʪʥʘʷ ʤʦʜʝʣʴ ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʪʝʢʩʪʘ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʝ ʙʘʟʳ ʟʥʘʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʣʛʦʨʠʪʤʘ 

ʛʝʥʝʨʘʮʠʠ ʩ ʜʦʧʦʣʥʝʥʥʦʡ ʚʳʙʦʨʢʦʡ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ ʘʛʝʥʪʦʚ. ʆʥʘ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʜʝʡʩʪʚʠʡ çʌʦʨʤʠʨʦʚʘʥʠʝ ʀʆʊè, çʆʮʝʥʢʘ 

ʪʝʢʫʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʀʆʊè ʠ çʂʦʨʨʝʢʪʠʨʦʚʢʘ ʀʆʊè ʤʝʪʦʜʠʢʠ. 

ɼʣʷ ʵʪʦʛʦ ʙʘʟʘ ʟʥʘʥʠʡ Ὧὦ ʘʛʝʥʪʘ-ʧʨʝʧʦʜʘʚʘʪʣʷ ὥ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ 

ʩʚʷʟʠ ʩ ʚʝʨʰʠʥʘʤʠ ʛʨʘʬʘ ʟʥʘʥʠʡ Ὃ, ʧʦʣʫʯʝʥʥʳʤʠ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ 

ὧέὲὺὩὶὸί  ʠʟ ʤʦʜʝʣʠ ʢʦʤʧʝʪʝʥʮʠʡ ί. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤʫ 

ʘʛʝʥʪʫ ʦʧʨʝʜʝʣʷʪʴ, ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʣʠ ʪʝʢʫʱʠʡ ʫʨʦʚʝʥʴ ɿʋʅ ʧʨʦʛʨʘʤʤʳ 

ʫʨʦʚʥʝʤ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʩʪʘʥʜʘʨʪʦʤ. 

ʇʨʠ ʚʳʙʦʨʝ ʩʦʩʪʘʚʘ ʘʛʝʥʪʦʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʭ ʢʦʤʧʝʪʝʥʮʠʡ ʚʣʠʷʥʠʝ 

ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʬʘʢʪʦʨʘ ʒ  çʇʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠè ʫʯʠʪʳʚʘʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʧʨʠʤʝʥʝʥʠʷ ʢ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʘʤ Ὡ ʬʫʥʢʮʠʠ ὸέͅὯὦ, 

ʢʦʪʦʨʘʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʦʪʥʦʰʝʥʠʡ Ὑ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ὑὦȟὋ ̉ ὑὦ, ʛʜʝ ὑὦ ï ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʙʘʟʘ ʟʥʘʥʠʡ, 

ʩʦʜʝʨʞʘʱʘʷ ʟʥʘʥʠʷ ʚ ʩʬʝʨʝ ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, ὑὦ ï ʙʘʟʘ ʟʥʘʥʠʡ 

ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ DBPedia. ʇʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʘʛʝʥʪʘ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʥʘ ʩʪʨʦʛʦ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʤʫ, ʩʦʟʜʘʥʥʦʤʫ ʥʘ ʦʩʥʦʚʝ 

ʤʦʜʝʣʝʡ ʢʦʤʧʝʪʝʥʮʠʡ ʛʨʘʬʫ ʟʥʘʥʠʡ Ὃ, ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʧʦʩʪʦʷʥʥʦ 

ʦʙʥʦʚʣʷʶʱʠʝʩʷ ʟʥʘʥʠʷ ʦʙʱʝʛʦ ʭʘʨʘʢʪʝʨʘ ὑὦ ʠ ʪʘʢʞʝ ʦʙʥʦʚʣʷʶʱʠʝʩʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʟʥʘʥʠʷ ὑὦ.  

ʆʧʠʩʘʥʥʦʝ ʦʙʥʦʚʣʝʥʠʝ ʟʥʘʥʠʡ ʪʨʝʙʫʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʠʭ 

ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʚʳʰʝʥʠʝʤ ʢʚʘʣʠʬʠʢʘʮʠʠ ʯʝʣʦʚʝʢʘ. ɺ 

ʫʩʣʦʚʠʷʭ ʘʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʬʝʨʳ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, ʢʦʛʜʘ ʚʝʨʩʠʠ ʷʟʳʢʦʚ 

ʠ ʧʘʢʝʪʦʚ ʠʥʩʪʨʫʤʝʥʪʦʚ ʦʙʥʦʚʣʷʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʝʞʝʛʦʜʥʦ, ʥʘʣʠʯʠʝ 
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ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʘʛʝʥʪʦʚ, ʟʥʘʶʱʠʭ ʦʩʦʙʝʥʥʦʩʪʠ ʢʦʥʢʨʝʪʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ, 

ʤʦʞʝʪ ʙʳʪʴ ʩʫʱʝʩʪʚʝʥʥʳʤ ʧʦʜʩʧʦʨʴʝʤ ʜʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʦʩʪʘʚʣʷʪʴ ʚʨʝʤʷ 

ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚ ʯʘʩʪʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʥʘʥʠʡ. 

ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʨʘʬʘ ʟʥʘʥʠʡ Ὃ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ 

ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʦʢ, ʜʦʧʫʩʢʘʝʤʳʭ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʫʨʦʚʥʷ 

ʢʦʤʧʝʪʝʥʮʠʡ ʫʯʝʥʠʢʘ Å ʧʨʠ ʦʧʝʨʘʪʠʚʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʀʆʊ. ɺʦ ʚʪʦʨʦʡ ʛʣʘʚʝ 

ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʩʥʠʞʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʰʠʙʦʢ ʜʦʩʪʠʛʘʝʪʩʷ ʧʫʪʝʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʬʫʥʢʮʠʠ ÓÅÁÒÃÈ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ Graph 

RAG [35]. 

ʇʝʨʝʭʦʜʷ ʢ ʬʘʢʪʦʨʘʤ ʠ ʧʦʜʵʪʘʧʘʤ ʤʝʪʦʜʠʢʠ, ʩʚʷʟʘʥʥʳʤ ʩ ʙʘʟʦʡ ʟʥʘʥʠʡ 

ὑὦ, ʥʝʦʙʭʦʜʠʤʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʙʘʟʳ ʟʥʘʥʠʡ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʝʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʛʝʥʪʦʤ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʧʨʝʜʣʘʛʘʝʤʦʡ 

ʤʝʪʦʜʞʠʢʠ. 

ɹʘʟʘ ʟʥʘʥʠʡ ὑὦ ʚʢʣʶʯʘʝʪ ʩʝʛʤʝʥʪ ὑὦ, ʢʦʪʦʨʳʡ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ 

ʦʩʥʦʚʝ ʜʠʩʮʠʧʣʠʥ ὧ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʬʫʥʢʮʠʠ ὸέͅὯὦ ʢ 

ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʘʤ. ʇʦʵʪʦʤʫ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʘʨʘʤʝʪʨʦʚ 

ʀʕʆʉ, ʚʢʣʶʯʘʶʱʝʤ ʫʢʘʟʘʥʠʝ ʜʠʩʮʠʧʣʠʥ, ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʩʥʦʚʥʳʭ ʠ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʩʮʝʥʘʨʠʝʚ ʀʆʊ, ʬʦʨʤʠʨʦʚʘʥʠʠ ʢʦʤʧʝʪʝʥʮʠʡ ʘʛʝʥʪʦʚ ʠ 

ʧʨʦʭʦʞʜʝʥʠʠ ʀʆʊ ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʘ ʒ  çʄʘʪʝʨʠʘʣ ʥʝ 

ʧʦʥʷʪʝʥ ʦʙʫʯʘʶʱʠʤʩʷè. ʇʦʧʘʜʘʥʠʝ ʚ ʩʝʛʤʝʥʪ ὑὦ ʟʘʧʫʪʘʥʥʦʛʦ, ʥʝʣʦʛʠʯʥʦʛʦ 

ʠ ʧʣʦʭʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʤʦʞʝʪ ʩʥʠʟʠʪʴ ʢʘʯʝʩʪʚʦ ʙʘʟʳ ʟʥʘʥʠʡ. 

ʆʜʥʘʢʦ ʘʣʛʦʨʠʪʤ ʬʫʥʢʮʠʠ ὸέͅὯὦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʦʚʝʨʢʫ ʠʟʚʣʝʢʘʝʤʳʭ ʠʟ 

Ὡ ʟʥʘʥʠʡ ʧʦ ʛʨʘʬʫ ʟʥʘʥʠʡ Ὃ ʠ ʙʘʟʝ ʟʥʘʥʠʡ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ὑὦ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʘʯʝʩʪʚʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝʛʤʝʥʪʘ ὑὦ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʙʘʟʳ ʟʥʘʥʠʡ ὑὦ ʩʥʠʞʘʝʪ ʢʦʣʠʯʝʩʪʚʦ ʦʰʠʙʦʢ 

ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʩʣʝʜʫʶʱʠʤ: 

1) ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʛʝʥʪ ὥ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʚʭʦʜʷʱʠʭ ʩʦʦʙʱʝʥʠʡ 

ʧʨʠʤʝʥʷʝʪ ʬʫʥʢʮʠʶ ÓÅÁÒÃÈ, ʢʦʪʦʨʘʷ ʦʙʨʘʱʘʝʪʩʷ ʜʣʷ ʧʨʦʚʝʨʢʠ ʠʥʬʦʨʤʘʮʠʠ ʢ 
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ʙʘʟʝ ʟʥʘʥʠʡ ὑὦ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʤʫ ʘʛʝʥʪʫ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ ʜʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʦʙʫʯʘʶʱʝʤʫʩʷ. 

2) ʌʫʥʢʮʠʷ ὫὩὲ, ʢʦʪʦʨʘʷ ʛʝʥʝʨʠʨʫʝʪ ʦʪʚʝʪʳ ʘʛʝʥʪʘ-ʧʨʝʧʦʜʘʚʘʪʝʣʷ ὥ, 

ʠʩʧʦʣʴʟʫʝʪ ʧʨʦʤʧʪʳ, ʩʦʟʜʘʥʥʳʝ ʬʫʥʢʮʠʝʡ ὥόὫȟ̏ ̟̠̂̑́́̆̊̒̚̚ ̋  ʙʘʟʝ 

ʟʥʘʥʠʡ ὑὦ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʢʦʥʪʝʢʩʪʘ. 

ɺ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ὓ  ʙʳʣʦ 

ʦʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʢʘʞʜʦʡ ʬʘʢʪʠʯʝʩʢʦʡ ʀʆʊ ʩʫʱʝʩʪʚʫʝʪ 

ʤʥʦʞʝʩʪʚʦ ʩʦʦʙʱʝʥʠʡ Ὕὼὸ. ʊʝʢʩʪ ʢʘʞʜʦʛʦ ʩʦʦʙʱʝʥʠʷ ὸὼὸ ʷʚʣʷʝʪʩʷ ʚʭʦʜʥʳʤ 

ʧʦʠʩʢʦʚʳʤ ʟʘʧʨʦʩʦʤ ʜʣʷ ʬʫʥʢʮʠʠ ʧʦʠʩʢʘ, ʢʦʪʦʨʘʷ ʦʧʠʩʳʚʘʝʪʩʷ ʩʣʝʜʫʶʱʝʡ 

ʬʫʥʢʮʠʝʡ (99) 

 

  ÓÅÁÒÃÈ ήόὩὶώȟὑὦȟὋ , (99) 

 

ʛʜʝ  ήόὩὶώ ï ʚʭʦʜʥʦʡ ʟʘʧʨʦʩ ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ, ήόὩὶώὸὼὸ; 

ὑὦ ï ʙʘʟʘ ʟʥʘʥʠʡ, ʦʧʠʩʘʥʥʘʷ ʚ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ; 

Ὃ ï ʛʨʘʬ ʟʥʘʥʠʡ, ʦʧʠʩʘʥʥʳʡ ʚ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

 

ʆʩʥʦʚʥʳʝ ʰʘʛʠ ʨʘʙʦʪʳ ʬʫʥʢʮʠʠ ʤʦʞʥʦ ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʚ ʚʠʜʝ ʩʭʝʤʳ, 

ʧʨʠʚʝʜʝʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 15. 

ʌʫʥʢʮʠʷ ÓÅÁÒÃÈ ʠʟʚʣʝʢʘʝʪ ʩʫʱʥʦʩʪʠ ίόὦὮ ʠʟ ʟʘʧʨʦʩʘ ήόὩὶώ, 

ʧʨʦʠʟʚʦʜʠʪ ʧʦʠʩʢ ʩʫʱʥʦʩʪʝʡ ʚ ʙʘʟʝ ʟʥʘʥʠʡ  ὑὦ ʠ ʛʨʘʬʝ ʟʥʘʥʠʡ ὋȢ ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ ʩʫʱʥʦʩʪʷʤ ʟʘʧʨʦʩʘ ήόὩὶώ ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʚʝʨʰʠʥʳ ʛʨʘʬʘ ʟʥʘʥʠʡ Ὃ, 

ʵʣʝʤʝʥʪʳ ʙʘʟʳ ʟʥʘʥʠʡ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ὑὦṒὑὦ ʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ 

ʙʘʟʳ ʟʥʘʥʠʡ ὑὦṒὑὦ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʫʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ʩʫʱʥʦʩʪʝʡ 

ὛόὦὮί, ʢʦʪʦʨʦʝ ʤʦʛʫʪ ʙʳʪʴ ʦʧʠʩʘʥʳ ʬʦʨʤʫʣʦʡ (100) 

 

  ὛόὦὮί ίόὦὮ ȟίόὦὮ ȟȣȟίόὦὮ, (100) 

 

ʛʜʝ ίόὦὮ ʷʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʢʦʨʪʝʞʝʤ, ʦʧʠʩʳʚʘʝʤʳʤ ʬʦʨʤʫʣʦʡ (101) 



127 

 

 

 

 

 ίόὦὮ ộὪὶὥὫάὩὲὸȟὶȟὯὫỚ, (101) 

 

ʛʜʝ ὪὶὥὫάὩὲὸ ï ʪʦʢʝʥ (ʯʘʩʪʴ ʪʝʢʩʪʘ) ʠʟ ʟʘʧʨʦʩʘ ήόὩὶώ; 

ὶɴ Ὑ  ï ʦʪʥʦʰʝʥʠʝ ʠʟ ʨʘʥʝʝ ʦʧʠʩʘʥʥʦʛʦ ʤʥʦʞʝʩʪʚʘ Ὑ ; 

ὯὫ ï ʵʣʝʤʝʥʪ ʙʘʟʳ ʟʥʘʥʠʡ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ὑὦṒὑὦ, 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʙʘʟʳ ʟʥʘʥʠʡ ὑὦṒὑὦ ʠʣʠ ʚʝʨʰʠʥʘ ʛʨʘʬʘ 

ʟʥʘʥʠʡ Ὃ.  

 

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 

ʈʠʩʫʥʦʢ 15 ï ʆʩʥʦʚʥʳʝ ʰʘʛʠ ʬʫʥʢʮʠʠ search  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʩʧʨʘʚʝʜʣʠʚʦ ʩʣʝʜʫʶʱʝʝ ʫʪʚʝʨʞʜʝʥʠʝ: 

ὯὫɴ ὑὦ Ὧ᷉Ὣɴ ὑὦ Ὧ᷉Ὣɴ Ὃ. ʇʨʠ ʵʪʦʤ ʩʦʙʣʶʜʘʝʪʩʷ ʪʘʢʞʝ ʫʩʣʦʚʠʝ 

 ὶɴ ὙȟὙ ὫᴼὯὦ᷾ὯὦᴼὯὦ, ʧʦʵʪʦʤʫ ʠʟʚʣʝʯʝʥʥʳʝ ʩʫʱʥʦʩʪʠ 

ίόὦὮ ʷʚʣʷʶʪʩʷ ʪʦʣʴʢʦ ʵʣʝʤʝʥʪʘʤʠ ʙʘʟʳ ʟʥʘʥʠʡ ὑὦ ʠʣʠ ʛʨʘʬʘ ʟʥʘʥʠʡ Ὃ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʜʦʧʦʣʥʝʥʠʝ ʢʦʥʪʝʢʩʪʘ ʪʦʣʴʢʦ ʜʦʩʪʦʚʝʨʥʳʤʠ ʜʘʥʥʳʤʠ, ʘ 

ʪʘʢʞʝ ʚʳʷʚʠʪʴ ʥʝʷʚʥʳʝ ʦʪʥʦʰʝʥʠʷ ʚʦ ʚʭʦʜʥʦʤ ʟʘʧʨʦʩʝ ήόὩὶώ. 

ʇʦʠʩʢ ʧʨʦʚʦʜʠʪʩʷ ʚ ʜʚʘ ʵʪʘʧʘ: ʩʥʘʯʘʣʘ ʥʘ ʛʨʘʬʝ ʟʥʘʥʠʡ Ὃ, ʧʦʩʣʝ ʵʪʦʛʦ 

ʚ ʙʘʟʝ ʟʥʘʥʠʡ ὑὦ. 

ʇʦʠʩʢ ʚ ʛʨʘʬʝ ʟʥʘʥʠʡ Ὃ ʦʩʥʦʚʘʥ ʥʘ ʘʣʛʦʨʠʪʤʝ ʧʦʠʩʢʘ ʚ ʰʠʨʠʥʫ ʠ ʤʦʞʝʪ 

ʙʳʪʴ ʦʧʠʩʘʥ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1) ʅʘ ʦʩʥʦʚʝ ʨʦʣʠ ʘʛʝʥʪʘ ὥ ʠ ʩʚʝʜʝʥʠʡ ʦʙ ʦʙʫʯʘʶʱʝʤʩʷ ὥ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʳʙʦʨ ʧʦʜʛʨʘʬʘ Ὃ, ʚ ʢʦʪʦʨʦʤ ʩʦʜʝʨʞʘʪʩʷ ʘʢʪʫʘʣʴʥʳʝ ʜʣʷ 

ʫʯʘʩʪʚʫʶʱʠʭ ʘʛʝʥʪʦʚ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʝ(ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ) ʩʪʘʥʜʘʨʪʳ. 

2) ɼʣʷ ʥʘʡʜʝʥʥʳʭ ʧʦʜʛʨʘʬʦʚ Ὃ  ʥʘ ʦʩʥʦʚʝ ʨʦʣʠ ʘʛʝʥʪʘ ὥ ʠ ʩʚʝʜʝʥʠʡ 

ʦʙ ʦʙʫʯʘʶʱʝʤʩʷ ὥ ʦʧʨʝʜʝʣʷʶʪʩʷ ʘʢʪʫʘʣʴʥʳʝ ʫʨʦʚʥʠ ʢʚʘʣʠʬʠʢʘʮʠʠ. 

ɸʢʪʫʘʣʴʥʳʝ ʫʨʦʚʥʠ ʢʚʘʣʠʬʠʢʘʮʠʠ ʚʳʜʝʣʷʶʪʩʷ ʚ ʧʦʜʛʨʘʬ Ὃ . 

3) ɼʣʷ ʢʘʞʜʦʛʦ ʪʦʢʝʥʘ ὪὶὥὫάὩὲὸ ʚ ʧʦʜʛʨʘʬʝ Ὃ ʧʨʦʚʦʜʠʪʩʷ 

ʩʝʤʘʥʪʠʯʝʩʢʠʡ ʧʦʠʩʢ ʧʦ ʚʝʨʰʠʥʘʤ, ʦʧʠʩʳʚʘʶʱʠʤ ʦʙʦʙʱʝʥʥʳʝ ʪʨʫʜʦʚʳʝ 

ʬʫʥʢʮʠʠ. ʅʘʡʜʝʥʥʳʝ ʚʝʨʰʠʥʳ ʚʳʜʝʣʘʶʪʩʷ ʚ ʧʦʜʛʨʘʬ Ὃ . 

4) ɼʣʷ ʢʘʞʜʦʛʦ ʪʦʢʝʥʘ ὪὶὥὫάὩὲὸ ʚ ʧʦʜʛʨʘʬʝ Ὃ  ʧʨʦʚʦʜʠʪʩʷ ʧʦʠʩʢ 

ʪʨʫʜʦʚʳʭ ʬʫʥʢʮʠʡ. ʅʘʡʜʝʥʥʳʝ ʪʨʫʜʦʚʳʝ ʬʫʥʢʮʠʠ ʚʳʜʝʣʷʶʪʩʷ ʚ ʧʦʜʛʨʘʬ Ὃ . 

5) ʄʝʞʜʫ ʚʝʨʰʠʥʘʤʠ ʛʨʘʬʘ  Ὃ  ʠ Ὃ  ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʩʚʷʟʠ, 

ʵʢʚʠʚʘʣʝʥʪʥʳʝ ʦʪʥʦʰʝʥʠʶ çʯʘʩʪʴ-ʮʝʣʦʝè. ʐʘʛ ʧʦʚʪʦʨʷʝʪʩʷ ʜʣʷ ʧʘʨ 

ʧʦʜʛʨʘʬʦʚ Ὃ  ʠ Ὃ , Ὃ ̉ Ὃ. ʇʦʣʫʯʝʥʥʳʡ ʛʨʘʬ ʩʦʭʨʘʥʷʝʪʩʷ. 

6) ɼʣʷ ʜʘʥʥʦʛʦ ʪʦʢʝʥʘ ὪὶὥὫάὩὲὸ ʧʦʣʫʯʝʥ ʨʝʟʫʣʴʪʘʪ ʧʦʠʩʢʘ ὯὫɴ Ὃ. 

ʇʦʠʩʢ ʚ ʙʘʟʝ ʟʥʘʥʠʡ ὑὦ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1) ɼʣʷ ʢʘʞʜʦʛʦ ʪʦʢʝʥʘ ὪὶὥὫάὩὲὸ ʧʨʦʚʦʜʠʪʩʷ ʧʦʠʩʢ ʚ ʩʝʛʤʝʥʪʝ ὑὦ, 

ʥʘʡʜʝʥʥʳʝ ʵʣʝʤʝʥʪʘ ʩʝʛʤʝʥʪʘ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʤʥʦʞʝʩʪʚʦ ὑὦὥ. 
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2) ɼʣʷ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʤʥʦʞʝʩʪʚʘ ὑὦὥ ʚʳʜʝʣʷʶʪʩʷ ʵʣʝʤʝʥʪʳ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤ ʦʪʥʦʰʝʥʠʷʤʠ ʵʪʠ ʵʣʝʤʝʥʪʳ ʜʦʙʘʚʣʷʶʪʩʷ ʚ 

ʤʥʦʞʝʩʪʚʦ ὑὦὥ. 

3) ʄʥʦʞʝʩʪʚʘ ὑὦὥ ʠ ὑὦὥ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʤʥʦʞʝʩʪʚʦ ὑὦὥ. 

4) ɼʣʷ ʢʘʞʜʦʛʦ ʪʦʢʝʥʘ ὪὶὥὫάὩὲὸ ʧʨʦʚʦʜʠʪʩʷ ʧʦʠʩʢ ʚ ʩʝʛʤʝʥʪʝ ὑὦ, 

ʥʘʡʜʝʥʥʳʝ ʵʣʝʤʝʥʪʘ ʩʝʛʤʝʥʪʘ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʤʥʦʞʝʩʪʚʦ ὑὦέ. 

5) ɼʣʷ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʤʥʦʞʝʩʪʚʘ ὑὦέ ʚʳʜʝʣʷʶʪʩʷ ʵʣʝʤʝʥʪʳ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʥʳʝ ʩ ʥʠʤ ʦʪʥʦʰʝʥʠʷʤʠ ʵʪʠ ʵʣʝʤʝʥʪʳ ʜʦʙʘʚʣʷʶʪʩʷ ʚ 

ʤʥʦʞʝʩʪʚʦ ὑὦέ. 

6) ʄʥʦʞʝʩʪʚʘ ὑὦέ ʠ ὑὦέ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʤʥʦʞʝʩʪʚʦ ὑὦέ. 

7) ʇʨʦʠʟʚʦʜʠʪʩʷ ʧʦʠʩʢ ʦʪʥʦʰʝʥʠʡ ὶɴ Ὑ  ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʤʥʦʞʝʩʪʚ 

ὑὦὥ ʠ ὑὦέ. ʇʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʤʥʦʞʝʩʪʚʘ ὑὦὥ ʠ ὑὦέ ʦʙʲʝʜʠʥʷʶʪʩʷ 

ʚʦ ʚʨʝʤʝʥʥʳʡ ʩʝʛʤʝʥʪ ʙʘʟʳ ʟʥʘʥʠʡ ὑὦ. 

8) ɼʣʷ ʜʘʥʥʦʛʦ ʪʦʢʝʥʘ ὪὶὥὫάὩὲὸ ʧʦʣʫʯʝʥ ʨʝʟʫʣʴʪʘʪ  

ʧʦʠʩʢʘ ὯὫɴ ὑὦ Ὧ᷉Ὣɴ ὑὦ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʘʣʛʦʨʠʪʤʦʚ ʧʦʠʩʢʘ ʚ ʛʨʘʬʝ ʟʥʘʥʠʡ Ὃ 

ʠ ʧʦʠʩʢʘ ʚ ʙʘʟʝ ʟʥʘʥʠʡ ὑὦ ʬʦʨʤʠʨʫʝʪʩʷ ʤʥʦʞʝʩʪʚʦ ὛόὦὮί, ʚ ʢʦʪʦʨʦʤ ʪʦʢʝʥʳ 

ʩʦʧʦʩʪʘʚʣʝʥʳ ʧʦʜʛʨʘʬʘʤ ʠ ʩʝʛʤʝʥʪʘʤ ʙʘʟʳ ʟʥʘʥʠʡ. 

ʕʪʘʧ ʜʦʧʦʣʥʝʥʠʷ ʢʦʥʪʝʢʩʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʦʟʜʘʥʠʠ ʪʝʢʩʪʦʚʦʛʦ 

ʟʘʧʨʦʩʘ, ʢʦʪʦʨʳʡ ʦʪʧʨʘʚʣʷʝʪʩʷ ʙʦʣʴʰʦʡ ʷʟʳʢʦʚʦʡ ʤʦʜʝʣʠ. ɺ ʥʘʩʪʦʷʱʝʡ 

ʨʘʙʦʪʝ ʚʭʦʜʥʦʡ ʪʝʢʩʪ ʬʦʨʤʠʨʫʝʪʩʷ ʬʫʥʢʮʠʝʡ (102) 

 

 ὴὶέάὴὸὥόὫὸὼὸȟὧέὲὸὩὼὸȟὧέὲὸὩὼὸȟὧέὲὸὩὼὸȟὸὩάὴὰ, (102) 

 

ʛʜʝ  ὸὼὸ ï ʪʝʢʩʪ ʩʦʦʙʱʝʥʠʷ, ʦʪʧʨʘʚʣʝʥʥʦʛʦ ʙʦʣʴʰʦʡ ʷʟʳʢʦʚʦʡ ʤʦʜʝʣʠ; 

ὧέὲὸὩὼὸ ï ʢʦʥʪʝʢʩʪ ʢʦʤʧʝʪʝʥʮʠʡ, ʢʦʪʦʨʳʡ ʦʧʠʩʳʚʘʝʪ ʧʝʨʩʦʥʘʣʴʥʳʝ 

ʢʘʯʝʩʪʚʘ ʘʛʝʥʪʘ; 

ὧέὲὸὩὼὸ ï ʢʦʥʪʝʢʩʪ ʢʦʤʧʝʪʝʥʮʠʡ, ʢʦʪʦʨʳʡ ʦʧʠʩʳʚʘʝʪ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʘʛʝʥʪʘ; 
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ὧέὲὸὩὼὸ ï ʢʦʥʪʝʢʩʪ ʢʦʤʧʝʪʝʥʮʠʡ, ʢʦʪʦʨʳʡ ʦʧʠʩʳʚʘʝʪ ʢʦʤʧʝʪʝʥʮʠʠ 

ʘʛʝʥʪʘ ʧʦ ʢʫʨʩʫ; 

ὸὩάὴὰ ï h ʘʙʣʦʥ, ʧʦ ʢʦʪʦʨʦʤʫ ʧʨʦʠʩʭʦʜʠʪ ʦʙʲʝʜʠʥʝʥʠʝ ὸὼὸȟὧέὲὸὩὼὸ, 

ὧέὲὸὩὼὸ, ὧέὲὸὩὼὸ  ʚ ʝʜʠʥʳʡ ʪʝʢʩʪ. ɺ ʰʘʙʣʦʥʝ ʤʦʛʫʪ ʙʳʪʴ ʫʢʘʟʘʥʘ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʨʘʟʳ, ʠʟʤʝʥʝʥ ʧʦʨʷʜʦʢ ʩʣʝʜʦʚʘʥʠʷ ʚʭʦʜʷʱʠʭ ʚ ʥʝʛʦ 

ʪʝʢʩʪʦʚ ʠʣʠ ʧʨʦʚʝʜʝʥʳ ʠʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 

 

ʌʫʥʢʮʠʷ ὥόὫ ʧʦʜʩʪʘʚʣʷʝʪ ʩʚʦʠ ʘʨʛʫʤʝʥʪʳ ʚ ʰʘʙʣʦʥ ὸὩάὴὰ ʠ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ ʬʦʨʤʠʨʫʝʪ ʚʭʦʜʥʦʡ ʪʝʢʩʪ, ʧʝʨʝʜʘʚʘʝʤʳʡ ʅɻʆ. 

ʕʪʘʧ ʛʝʥʝʨʘʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚʭʦʜʥʦʡ ʪʝʢʩʪ, ʧʦʣʫʯʝʥʥʳʡ 

ʬʫʥʢʮʠʝʡ ὥόὫ ʧʝʨʝʜʘʝʪʩʷ ʙʦʣʴʰʦʡ ʷʟʳʢʦʚʦʡ ʤʦʜʝʣʠ. ʂʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʧʨʠ 

ʬʦʨʤʘʣʠʟʘʮʠʠ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʘʛʝʥʪ 

ʥʘ ʦʩʥʦʚʝ ʙʦʣʴʰʦʡ ʷʟʳʢʦʚʦʡ ʤʦʜʝʣʠ ʦʧʠʩʳʚʘʝʪʩʷ ʢʘʢ “ȟάὨὰȟὧὸὼ Ȣ 

 ʇʦʣʫʯʝʥʥʳʡ ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʰʘʛʝ ʨʝʟʫʣʴʪʘʪ ʚʳʯʠʩʣʝʥʠʷ ʬʫʥʢʮʠʠ 

ὥόὫ, ʚ ʢʦʪʦʨʫʶ ʙʳʣʠ ʧʝʨʝʜʘʥʳ ὧέὲὸὩὼὸȟὧέὲὸὩὼὸ ʘʛʝʥʪʘ ὥ 

ʧʝʨʝʜʘʶʪʩʷ ʤʦʜʝʣʠ άὨὰ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʩʦʦʙʱʝʥʠʷ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ ʧʝʨʝʜʘʥʦ 

ʦʙʫʯʘʶʱʝʤʫʩʷ. ɻʝʥʝʨʘʮʠʶ ʩʦʦʙʱʝʥʠʷ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʬʦʨʤʫʣʦʡ (103) 

 

 ὸὼὸ ὫὩὲὴὶέάὴὸȟάὨὰȟ (103) 

 

ʛʜʝ ὸὼὸ  ̉ʪʦʛʦʚʳʡ ʪʝʢʩʪ, ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʡ ʤʦʜʝʣʴʶ άὨὰ ʚ ʪʝʨʤʠʥʘʭ 

ὓ , ʷʚʣʷʝʪʩʷ ʩʦʦʙʱʝʥʠʝʤ ὸὼὸ  ʚ ʤʥʦʞʝʩʪʚʝ ʩʦʦʙʱʝʥʠʡ 4ØÔ ʜʣʷ 

ʧʨʦʭʦʞʜʝʥʠʷ Ὠ ʀʆʊ.  

 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʦʦʙʱʝʥʠʝ ὸὼὸ  ʧʝʨʝʜʘʝʪʩʷ ʘʛʝʥʪʫ-ʤʦʜʝʨʘʪʦʨʫ 

 ὥ  ɴὃ , ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʧʝʨʝʜʘʪʴ ʝʛʦ ʜʨʫʛʦʤʫ ʘʛʝʥʪʫ ὥ ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʦʙʨʘʙʦʪʢʠ ʠʣʠ ʘʛʝʥʪʫ-ʚʝʨʠʬʠʢʘʪʦʨʫ ʜʣʷ ʧʨʦʚʝʨʢʠ (ʥʘʧʨʠʤʝʨ, ʧʨʦʚʝʨʢʠ 

ʧʨʘʚʠʣʴʥʦʩʪʠ ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ). 
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ʂʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ, ʥʘ ʚʭʦʜ ʬʫʥʢʮʠʠ ὥόὫ ʧʦʜʘʶʪʩʷ ʢʦʥʪʝʢʩʪʳ 

ὧέὲὸὩὼὸ, ὧέὲὸὩὼὸ, ὧέὲὸὩὼὸ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ 

ʩʦʙʩʪʚʝʥʥʦʛʦ ʠʩʪʦʯʥʠʢʘ. 

ʂʦʥʪʝʢʩʪ ὧέὲὸὩὼὸ ʦʧʠʩʳʚʘʶʱʠʡ ʨʦʣʴ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ, 

ʟʘʜʘʝʪʩʷ ʚ ʥʘʩʪʨʦʡʢʘʭ ʀʕʆʉ ὄ. ʆʙʟʦʨ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʘʣ, ʯʪʦ ʟʘʜʘʥʠʝ ʨʦʣʠ 

ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʅɻʆ, ʘ ʚ ʩʣʫʯʘʝ ʤʥʦʛʦʘʛʝʥʪʥʦʡ ʩʠʩʪʝʤʳ 

ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ, ʧʦʩʢʦʣʴʢʫ ʨʦʣʴ ʦʧʨʝʜʝʣʷʝʪ ʬʫʥʢʮʠʠ ʘʛʝʥʪʘ ʠ ʝʛʦ 

ʦʪʣʠʯʠʷ ʦʪ ʧʨʦʯʠʭ ʘʛʝʥʪʦʚ. 

ʂʦʥʪʝʢʩʪ ὧέὲὸὩὼὸ ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ ʠʥʬʦʨʤʘʮʠʠ, ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ 

ʛʨʘʬʝ ʟʥʘʥʠʡ Ὃ, ʢʦʪʦʨʳʡ ʩʦʩʪʦʠʪ ʠʟ ʧʦʜʛʨʘʬʦʚὫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʦʜʝʣʷʤ 

ʢʦʤʧʝʪʝʥʮʠʡ. 

ʂʦʥʪʝʢʩʪ  ὧέὲὸὩὼὸ ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʙʘʟʳ ʟʥʘʥʠʡ ὑὦ, ʧʨʠ ʵʪʦʤ 

ʯʘʩʪʴ, ʦʪʥʦʩʷʱʘʷʩʷ ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʫʯʝʙʥʦʤʫ ʤʦʜʫʣʶ ░̒ ʩʦʜʝʨʞʠʪʩʷ ʚ ʩʝʛʤʝʥʪʝ 

ʙʘʟʳ ʟʥʘʥʠʡ ὑὦ, ʦʙʱʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʟʥʘʥʠʷ ʩʦʜʝʨʞʘʪʩʷ ʚ ʩʝʛʤʝʥʪʝ ὑὦ, 

ʘ ʥʘʣʠʯʠʝ ʤʝʞʜʫ ʵʪʠʤʠ ʩʝʛʤʝʥʪʘʤʠ ʩʚʷʟʝʡ Ὑ  ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ 

ʫʯʝʙʥʳʭ ʤʦʜʫʣʝʡ ʠ ʩʚʷʟʥʦʩʪʴ ʟʥʘʥʠʡ ʚ ʙʘʟʝ ʟʥʘʥʠʡ. 

ʋʢʘʟʘʥʥʳʝ ʢʦʥʪʝʢʩʪʳ ʷʚʣʷʶʪʩʷ ʪʝʢʩʪʦʚʳʤʠ, ʧʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ 

ʦʧʠʩʘʪʴ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʜʘʥʥʳʝ ʛʨʘʬʘ ʟʥʘʥʠʡ Ὃ ʠ ʙʘʟʳ 

ʟʥʘʥʠʡ ὑὦ ʚ ʪʝʢʩʪʦʚʳʡ ʚʠʜ. ʇʨʠ ʵʪʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʥʘʜ 

ʵʣʝʤʝʥʪʘʤʠ ʧʦʣʫʯʝʥʥʦʛʦ ʩ ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ ÓÅÁÒÃÈ ʤʥʦʞʝʩʪʚʘ ὛόὦὮί, 

ʵʣʝʤʝʥʪʳ ʢʦʪʦʨʦʛʦ ίόὦὮ ʚʢʣʶʯʘʶʪ ὯὫ, ʪʘʢʠʝ, ʯʪʦ 

 ὯὫɴ ὑὦ Ὧ᷉Ὣɴ ὑὦ Ὧ᷉Ὣɴ Ὃ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚ ʪʝʢʩʪ 

ʧʨʦʚʦʜʠʪʩʷ ʥʘʜ ʧʦʜʛʨʘʬʘʤʠ, ʚʢʣʶʯʘʶʱʠʤʠ ʧʦʥʷʪʠʷ ʙʘʟʳ ʟʥʘʥʠʡ, ʠ ʚʝʨʰʠʥʘ 

ʛʨʘʬʘ ʟʥʘʥʠʡ, ʩʚʷʟʘʥʥʳʝ ʦʪʥʦʰʝʥʠʷ ʩ ʪʝʨʤʠʥʘʤʠ, ʚʳʜʝʣʝʥʥʳʤʠ ʠʟ ʪʝʢʩʪʘ 

ʟʘʧʨʦʩʘ query.  

ɼʣʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʬʦʨʤʘʣʠʟʦʚʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ὥ ʩ ʙʘʟʦʡ ʟʥʘʥʠʡ ὑὦ ʠ Ὃ ʢʘʢ ʢʦʨʪʝʞ (104) 

 

ộὥȟὛόὦὮίȟὋȟὑὦȟὧὸὼ ȟὧὸὼȟᾫὸέͅὸὼὸȟὯᾦὸέͅὸὼὸỚȟ (104) 
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ʛʜʝ  ὥ ï ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʛʝʥʪ; 

ὛόὦὮί ï ʨʝʟʫʣʴʪʘʪ ʨʘʙʦʪʳ ʬʫʥʢʮʠʠ search; 

Ὃ ï ʛʨʘʬ ʟʥʘʥʠʡ; 

ὑὦ ï ʙʘʟʘ ʟʥʘʥʠʡ; 

ὧέὲὸὩὼὸ ï ʧʨʝʜʣʦʞʝʥʥʳʡ ʚ ʤʦʜʝʣʠ ὓ  ʢʦʥʪʝʢʩʪ ʢʦʤʧʝʪʝʥʮʠʡ, 

ʢʦʪʦʨʳʡ ʦʧʠʩʳʚʘʝʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʘʛʝʥʪʘ; 

ὧέὲὸὩὼὸ ï ʧʨʝʜʣʦʞʝʥʥʳʡ ʚ ʤʦʜʝʣʠ ὓ  ʢʦʥʪʝʢʩʪ ʢʦʤʧʝʪʝʥʮʠʡ, 

ʢʦʪʦʨʳʡ ʦʧʠʩʳʚʘʝʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʘʛʝʥʪʘ; 

ᾫὸέͅὸὼὸ ï ʬʫʥʢʮʠʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ ίόὦὮ, ὯὫ ʢʦʪʦʨʳʭ 

ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʫʩʣʦʚʠʶ  ὯὫɴ Ὃ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʬʦʨʤʫʣʦʡ (105) 

 

 ὧέὲὸὩὼὸᾫὸέͅὸὼὸὛόὦὮίὫ, (105) 

 

ʛʜʝ  ὛόὦὮίὫ ɀ ʧʦʜʤʥʦʞʝʩʪʚʦ ὛόὦὮί, ʜʣʷ ʢʦʪʦʨʦʛʦ ʚʳʧʦʣʥʷʝʪʩʷ  

ʫʩʣʦʚʠʝ ὯὫɴ Ὃ. 

 

ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʬʫʥʢʮʠʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʦʙʭʦʜʝ ʛʨʘʬʘ ʚ ʛʣʫʙʠʥʫ ʠ 

ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1) ɺ ʤʥʦʞʝʩʪʚʝ  ὛόὦὮίὫ ʚʳʙʠʨʘʶʪʩʷ ʵʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ 

ʚʝʨʰʠʥʳ ʠʟ ʧʦʜʛʨʘʬʘ Ὃ, ʦʧʠʩʘʥʥʦʛʦ ʚ ʘʣʛʦʨʠʪʤʝ ʧʦʠʩʢʘ. 

2) ɼʣʷ ʢʘʞʜʦʡ ʚʳʙʨʘʥʥʦʡ ʚʝʨʰʠʥʳ Ὣ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʙʭʦʜ ʚ ʛʣʫʙʠʥʫ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʪʝʢʩʪ, ʩʦʜʝʨʞʘʱʠʡʩʷ ʚ ʧʨʦʡʜʝʥʥʳʭ ʚʝʨʰʠʥʘʭ ʠ ʨʝʙʨʘʭ, 

ʩʦʝʜʠʥʷʶʱʠʭ ʠʭ, ʜʦʙʘʚʣʷʝʪʩʷ ʢ ʨʝʟʫʣʴʪʘʪʫ ʨʘʙʦʪʳ ʬʫʥʢʮʠʠ. 

3) ɺʦʟʚʨʘʱʘʝʪʩʷ ʪʝʢʩʪʦʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ  ὛόὦὮίὫ, ʧʦʣʫʯʝʥʥʦʝ ʧʫʪʝʤ 

ʦʙʭʦʜʘ. 

kb_to_txt ï ʬʫʥʢʮʠʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ ίόὦὮ, ὯὫ ʢʦʪʦʨʳʭ 

ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʫʩʣʦʚʠʶ  ὯὫɴ ὑὦ Ὧ᷉Ὣɴ ὑὦ ʤʦʞʥʦ ʦʧʠʩʘʪʴ 

ʬʦʨʤʫʣʦʡ (106) 

 

 ὧέὲὸὩὼὸὯᾦὸέͅὸὼὸὛόὦὮίὯὦ, (106) 
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ʛʜʝ ὛόὦὮίὯὦ ɀ ʧʦʜʤʥʦʞʝʩʪʚʦ ὛόὦὮί, ʜʣʷ ʢʦʪʦʨʦʛʦ ʚʳʧʦʣʥʷʝʪʩʷ ʩʣʝʜʫʶʱʝʝ 

ʫʩʣʦʚʠʝ ὯὫɴ ὑὦ Ὧ᷉Ὣɴ ὑὦ. 

 

ɸʣʛʦʨʠʪʤ ʨʘʙʦʪʳ ʬʫʥʢʮʠʠ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʦʙʭʦʜʝ ʛʨʘʬʘ ʚ ʛʣʫʙʠʥʫ ʠ 

ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

1) ʚ ʤʥʦʞʝʩʪʚʝ  ὛόὦὮίὯὦ ʚʳʙʠʨʘʶʪʩʷ ʵʣʝʤʝʥʪʳ ὯὫ , ʜʣʷ ʢʦʪʦʨʳʭ 

ʩʧʨʘʚʝʜʣʠʚʦ ʫʩʣʦʚʠʝ ὯὫɴ ὑὦ; 

2) ʩʚʦʡʩʪʚʘ ʠ ʦʪʥʦʰʝʥʠʷ ʚʳʙʨʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ὯὫ  ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ 

ʪʝʢʩʪ, ʢʦʪʦʨʳʡ ʜʦʙʘʚʣʷʝʪʩʷ ʢ ʨʝʟʫʣʴʪʘʪʘʤ; 

3) ʜʣʷ ὯὫ  ʚ ʪʝʢʩʪ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʥʘʡʜʝʥʥʳʝ ʥʘ ʵʪʘʧʝ ʧʦʠʩʢʘ 

ʦʪʥʦʰʝʥʠʷ ὶɴ Ὑ, ʯʝʨʝʟ ʢʦʪʦʨʳʝ ʫʩʪʘʥʦʚʣʝʥʘ ʩʚʷʟʴ ʩ ʵʣʝʤʝʥʪʘʤʠ ὯὫ  

ʤʥʦʞʝʩʪʚʘ ὛόὦὮίὯὦ, ʜʣʷ ʢʦʪʦʨʳʭ ʩʧʨʘʚʝʜʣʠʚʦ ʫʩʣʦʚʠʝ ὯὫɴ ὑὦ; 

4) ʩʚʦʡʩʪʚʘ ʠ ʦʪʥʦʰʝʥʠʷ ʦʩʪʘʚʰʠʭʩʷ ʵʣʝʤʝʥʪʦʚ ὯὫ  ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ 

ʪʝʢʩʪ; 

5) ʚʦʟʚʨʘʱʘʝʪʩʷ ʪʝʢʩʪʦʚʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ  ὛόὦὮίὯὦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʠʤʝʥʝʥʠʝ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʛʝʥʝʨʘʮʠʠ 

ʩ ʜʦʧʦʣʥʝʥʥʦʡ ʚʳʙʦʨʢʦʡ ʧʦʟʚʦʣʷʝʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʘʛʝʥʪʘʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʦʙʫʯʘʶʱʠʤʠʩʷ ʥʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ÔÒ ʧʨʦʭʦʞʜʝʥʠʷ ʀʆʊ. 

ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʛʝʥʝʨʘʮʠʠ ʩ ʜʦʧʦʣʥʝʥʥʦʡ ʚʳʙʦʨʢʦʡ ʦʪʣʠʯʘʝʪʩʷ 

ʚ ʯʘʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʩʣʝʜʫʶʱʠʭ ʜʦʧʦʣʥʝʥʠʡ: 

1) ʈʝʘʣʠʟʦʚʘʥ ʦʨʠʛʠʥʘʣʴʥʳʡ ʘʣʛʦʨʠʪʤ ʧʦʠʩʢʘ ÓÅÁÒÃÈ ήόὩὶώȟὑὦȟὋ , 

ʢʦʪʦʨʳʡ ʧʨʦʚʦʜʠʪ ʠʟʚʣʝʯʝʥʠʝ ʩʫʱʥʦʩʪʝʡ ʚ ʛʨʘʬʝ ʟʥʘʥʠʡ ʠ ʩʚʷʟʘʥʥʦʡ ʩ ʥʠʤ 

ʙʘʟʝ ʟʥʘʥʠʡ. 

2) ʈʝʘʣʠʟʦʚʘʥ ʦʨʠʛʠʥʘʣʴʥʳʡ ʘʣʛʦʨʠʪʤ ʜʦʧʦʣʥʝʥʠʷ 

ὥόὫὸὼὸȟὧὸὼȟὧὸὼ ȟὧὸὼȟὸὩάὴὰ ʠ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʬʫʥʢʮʠʠ 

ᾫὸέͅὸὼὸὛόὦὮίὫ ʠ ὯᾦὸέͅὸὼὸὛόὦὮίὯὦ, ʧʨʝʦʙʨʘʟʫʶʱʠʝ ʥʘʡʜʝʥʥʳʝ ʩ 

ʧʦʤʦʱʴʶ ʬʫʥʢʮʠʠ ÓÅÁÒÃÈ ʧʦʜʛʨʘʬʳ ʠ ʩʝʛʤʝʥʪʳ ʙʘʟ ʟʥʘʥʠʡ ʚ ʪʝʢʩʪʦʚʳʝ 
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ʩʦʦʙʱʝʥʠʷ ʩ ʫʯʝʪʦʤ ʤʦʜʝʣʠ ʢʦʤʧʝʪʝʥʮʠʡ, ʟʘʜʘʥʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ 

ʩʪʘʥʜʘʨʪʘʤʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʛʨʘʬʘ ʟʥʘʥʠʡ Ὃ ʠ ʙʘʟʳ 

ʟʥʘʥʠʡ ὑὦ ʧʦʚʳʰʘʝʪ ʢʘʯʝʩʪʚʦ ʛʝʥʝʨʘʮʠʠ, ʩʥʠʞʘʷ ʚʝʨʦʷʪʥʦʩʪʴ ʦʰʠʙʦʢ ʚ 

ʩʛʝʥʝʨʠʨʦʚʘʥʥʦʤ ʪʝʢʩʪʝ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʚʣʠʷʥʠʝ ʜʝʩʪʨʫʢʪʠʚʥʳʭ 

ʬʘʢʪʦʨʦʚ ˡ . 

ʅʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʢʨʠʪʝʨʠʠ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ 

ʦʩʚʦʝʥʠʷ ʤʦʜʫʣʝʡ ʫʯʝʙʥʳʭ ʜʠʩʮʠʧʣʠʥ ʧʨʠ ʵʣʝʢʪʨʦʥʥʦʤ ʦʙʫʯʝʥʠʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʩ ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ 

ʩʪʘʥʜʘʨʪʦʤ ʪʨʝʙʦʚʘʥʠʡ ʩ ʫʯʝʪʦʤ ʚʣʠʷʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʘʣʛʦʨʠʪʤʘ ʛʝʥʝʨʘʮʠʠ ʩ 

ʜʦʧʦʣʥʝʥʥʦʡ ʚʳʙʦʨʢʦʡ. 

ʉʝʛʤʝʥʪʳ ʙʘʟʳ ʟʥʘʥʠʡ ὑὦ ʬʦʨʤʠʨʫʶʪʩʷ ʨʘʟʣʠʯʥʳʤ ʦʙʨʘʟʦʤ. ʉʝʛʤʝʥʪ  

ὑὦ ï ɻ ʪʦ ʛʦʪʦʚʘʷ ʙʘʟʘ ʟʥʘʥʠʡ ʚ ʬʦʨʤʘʪʝ OWL, ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʢʦʧʠʨʦʚʘʥʠʠ ʘʢʪʫʘʣʴʥʦʡ ʚʝʨʩʠʠ ʠʟ DBPedia. ʉʝʛʤʝʥʪ ὑὦ ʬʦʨʤʠʨʫʝʪʩʷ ʜʣʷ 

ʢʘʞʜʦʡ ʦʧʠʩʘʥʥʦʡ ʚ ʤʦʜʝʣʠ ὓ ʜʠʩʮʠʧʣʠʥʳ ὧ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʬʫʥʢʮʠʠ 

ὸέͅὯὦ ʢ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʤ ʤʘʪʝʨʠʘʣʘʤ ὩᶰὉ . 

ʈʘʙʦʪʫ ʬʫʥʢʮʠʠ ὸέͅὯὦ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʚ ʚʠʜʝ ʩʣʝʜʫʶʱʝʛʦ ʘʣʛʦʨʠʪʤʘ: 

1) ɺʩʝ Ὠὥὸὥ ʜʘʥʥʦʛʦ Ὡ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʪʝʨʤʳ, ʜʣʷ ʢʦʪʦʨʳʭ 

ʧʨʦʚʦʜʠʪʩʷ ʧʦʠʩʢ ʩʝʤʘʥʪʠʯʝʩʢʠ ʙʣʠʟʢʠʭ ʚʝʨʰʠʥ ʚ ʛʨʘʬʝ ʟʥʘʥʠʡ  Ὃ. ʊʝʨʤʳ, 

ʜʣʷ ʢʦʪʦʨʳʭ ʥʘʡʜʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʝʨʰʠʥʳ ʟʘʧʦʤʠʥʘʶʪʩʷ ʚ 

ʤʥʦʞʝʩʪʚʦ ὝὋ. 

2) ɺʩʝ Ὠὥὸὥ ʜʘʥʥʦʛʦ Ὡ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʪʝʨʤʳ, ʜʣʷ ʢʦʪʦʨʳʭ 

ʧʨʦʚʦʜʠʪʩʷ ʧʦʠʩʢ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʥʷʪʠʡ ʚ ʩʝʛʤʝʥʪʝ ʙʘʟʝ ʟʥʘʥʠʡ ʦʙʱʝʛʦ 

ʥʘʟʥʘʯʝʥʠʷ ὑὦ. ʊʝʨʤʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʥʘʡʜʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʚʝʨʰʠʥʳ 

ʟʘʧʦʤʠʥʘʶʪʩʷ ʚ ʤʥʦʞʝʩʪʚʦ Ὕὑ. 

3) ʀʟ ʤʥʦʞʝʩʪʚ ὝὋ ʠ Ὕὑ, ʘ ʪʘʢʞʝ ʦʪʥʦʰʝʥʠʡ, ʩʚʷʟʳʚʘʶʱʠʭ ʠʭ ʩ 

ʛʨʘʬʦʤ ʟʥʘʥʠʡ Ὃ ʠ ʩʝʛʤʝʥʪʦʤ ʙʘʟʳ ʟʥʘʥʠʡ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ὑὦ 

ʬʦʨʤʠʨʫʝʪʩʷ ʩʝʛʤʝʥʪ ʙʘʟʳ ʟʥʘʥʠʡ ὑὦ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʥʦʞʝʩʪʚʦ ʦʪʥʦʰʝʥʠʡ Ὑ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʤʝʞʜʫ 

ʵʣʝʤʝʥʪʘʤʠ ὑὦȟὋ ̉ ὑὦ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥʦ ʬʦʨʤʫʣʦʡ (107) 

 

 Ὑ ὫᴼὯὦ᷾ὯὦᴼὯὦ, (107) 

 

ʛʜʝ  Ὣ ï ʚʝʨʰʠʥʘ ʛʨʘʬʘ ʟʥʘʥʠʡ G; 

Ὧὦ ï ʵʣʝʤʝʥʪ ʙʘʟʳ ʟʥʘʥʠʡ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ὑὦȠ 

Ὧὦ ï ʵʣʝʤʝʥʪ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘʷ ʙʘʟʘ ʟʥʘʥʠʡ ὑὦ; 

ʉʪʨʝʣʢʦʡ  Oʦʙʦʟʥʘʯʝʥʦ ʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʙʘʟ ʟʥʘʥʠʡ ʠ 

ʛʨʘʬʦʤ ʟʥʘʥʠʡ. 

 

ʄʥʦʞʝʩʪʚʦ Ὑ  ʬʦʨʤʠʨʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʜʣʷ ʢʘʞʜʦʛʦ 

ʵʣʝʤʝʥʪʘ Ὧὦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʦʪʥʦʰʝʥʠʝ R ʭʦʪʷ ʙʳ ʩ ʦʜʥʦʡ ʚʝʨʰʠʥʦʡ ʛʨʘʬʘ 

ʟʥʘʥʠʡ Ὃ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ, Ὣ ὧέὲὺὩὶὸί , ί  PὩ. ɺʳʷʚʣʝʥʠʝ ʦʪʥʦʰʝʥʠʡ 

R ʤʝʞʜʫ Ὣ ʠ Ὧὦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʨʝʜʣʦʞʝʥʥʦʛʦ F. Osborne ʠ 

E. Motta ʘʣʛʦʨʠʪʤʘ Klink-2 [117]. 

ʄʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʨʘʙʦʪʘʝʪ ʩʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʜʘʥʥʳʭ, ʥʘʧʨʠʤʝʨ DBPedia ʠ ʩʣʘʙʦʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ, ʥʘʧʨʠʤʝʨ GitHub. ɼʣʷ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ 

ʩʨʝʜʩʪʚʘ ʦʙʨʘʙʦʪʢʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʨʘʙʦʪʝ ʩʦ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʜʘʥʥʳʭ [56], ʩʨʝʜʩʪʚʘ ʪʨʘʥʩʣʷʮʠʠ ʟʘʧʨʦʩʦʚ 

ʚ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ [55] ʠʣʠ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʘʣʛʦʨʠʪʤʳ 

ʠʟʚʣʝʯʝʥʠʷ ʜʘʥʥʳʭ ʠʟ ʙʘʟ ʟʥʘʥʠʡ [54]. ʅʝʦʙʭʦʜʠʤʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʥʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʧʦʟʚʦʣʷʝʪ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ 

ʫʧʨʘʚʣʷʪʴ ʚʳʯʠʩʣʝʥʠʷʤʠ ʚ ʧʨʦʜʫʢʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʧʨʠʦʙʨʝʪʝʥʠʷ ʟʥʘʥʠʡ ʠʟ 

ʪʝʢʩʪʦʚ: ʘʢʪʠʚʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ ʧʨʦʜʫʢʮʠʡ, ʩʪʨʦʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 

ʘʢʪʠʚʥʦʡ ʩʠʩʪʝʤʝ ʧʨʦʜʫʢʮʠʡ ʨʘʙʦʯʫʶ ʧʘʤʷʪʴ, ʟʘʧʦʣʥʷʪʴ ʝʝ ʬʘʢʪʘʤʠ ʠ 

ʟʘʧʫʩʢʘʪʴ ʤʘʰʠʥʫ ʣʦʛʠʯʝʩʢʦʛʦ ʚʳʚʦʜʘ [53]. 

ʏʘʩʪʥʘʷ ʤʦʜʝʣʴ ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʪʝʢʩʪʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ 

ʦʩʥʦʚʝ ʙʘʟʳ ʟʥʘʥʠʡ ʘʜʘʧʪʠʨʦʚʘʥʘ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʜʝʡʩʪʚʠʷʭ 
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çʌʦʨʤʠʨʦʚʘʥʠʝ ʀʆʊè, çʆʮʝʥʢʘ ʪʝʢʫʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʀʆʊè ʠ çʂʦʨʨʝʢʪʠʨʦʚʢʘ 

ʀʆʊè ʤʝʪʦʜʠʢʠ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʬʫʥʢʮʠʡ ὶὸὶὸὶȟὃ, ὶίὸὶȟὥȟl   

ʠ ὶὰὸὶȟὥȟl  . 

ɺʳʚʦʜʳ ʧʦ ʪʨʝʪʴʝʡ ʛʣʘʚʝ 

ɺ ʪʨʝʪʴʝʡ ʛʣʘʚʝ ʧʨʝʜʣʦʞʝʥʘ ʦʨʠʛʠʥʘʣʴʥʘʷ ʤʝʪʦʜʠʢʘ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʨʠ ʵʣʝʢʪʨʦʥʥʦʤ 

ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ʟʥʘʥʠʡ, 

ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ  ʟʘ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʩʥʦʚʘʥʥʳʭ 

ʥʘ ʥʝʡʨʦʩʝʪʷʭ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʘʛʝʥʪʦʚ  ʠ ʤʘʨʢʦʚʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʦʪʣʠʯʘʶʱʘʷʩʷ ʦʪ ʘʥʘʣʦʛʠʯʥʳʭ ʤʝʪʦʜʠʢ 

ʕ.ɺ. ʄʠʱʝʥʢʦ [67], ɺ. ɼ. ʃʠʬʝʨʝʥʢʦ [64], T. Wang [131], P. Denny [98; 99], 

ʄ.ɸ. ʂʦʩʦʥʦʛʦʚʦʡ [12] ʪʝʤ, ʯʪʦ: 

ï ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʠ ʛʨʫʧʧʦʚʦʤ ʫʨʦʚʥʷʭ ʦʪ ʚʣʠʷʥʠʷ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ 

ʠ ʫʯʝʪʘ ʪʝʢʫʱʝʛʦ ʫʨʦʚʥʷ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʦʧʪʠʤʘʣʴʥʳʡ ʧʦ ʢʨʠʪʝʨʠʶ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ɿʋʅ ʟʘ ʦʩʪʘʚʰʝʝʩʷ 

ʚʨʝʤʷ ʩʣʝʜʫʶʱʠʡ ʵʪʘʧ ʀʋʇ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʙʳʪʴ ʚʢʣʶʯʝʥ ʚ ʀʆʊ; 

ï ʧʨʠ ʵʪʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʪʨʘʝʢʪʦʨʠʷ ʦʧʝʨʘʪʠʚʥʦ 

ʬʦʨʤʠʨʫʝʪʩʷ ʠ ʜʠʥʘʤʠʯʝʩʢʠ ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʘʨʢʦʚʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʛʜʝ ʬʫʥʢʮʠʷ ʧʦʣʝʟʥʦʩʪʠ ʚʳʯʠʩʣʷʝʪʩʷ 

ʅɻʆ-ʘʛʝʥʪʘʤʠ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʫʨʦʚʥʝ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ 

ʥʘ ʛʨʫʧʧʦʚʦʤ ʫʨʦʚʥʝ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ; 

ï ʅɻʆ-ʘʛʝʥʪʳ ʠʩʧʦʣʴʟʫʶʪ ʘʜʘʧʪʠʨʦʚʘʥʥʫʶ ʯʘʩʪʥʫʶ ʤʦʜʝʣʴ ʧʦʩʪʨʦʝʥʠʷ 

ʢʦʥʪʝʢʩʪʘ ʥʘ ʦʩʥʦʚʝ ʜʚʫʭʩʝʛʤʝʥʪʥʦʡ ʙʘʟʳ ʟʥʘʥʠʡ, ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʳʡ ʩʝʛʤʝʥʪ 

ʢʦʪʦʨʦʡ ʬʦʨʤʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʛʝʥʝʨʘʮʠʠ ʩ ʜʦʧʦʣʥʝʥʥʦʡ ʚʳʙʦʨʢʦʡ ʥʘ 

ʦʩʥʦʚʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʠʢʠ ʧʦʣʫʯʠʪʴ ʦʧʪʠʤʘʣʴʥʳʡ 

ʫʨʦʚʝʥʴ ɿʋʅ ʟʘ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ ʧʫʪʝʤ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ 
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ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʥʘ ʚʣʠʷʥʠʝ 

ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ. 
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ɻʣʘʚʘ 4 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʠʢʠ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ 

ʧʨʠ ʵʣʝʢʪʨʦʥʥʦʤ ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ 

 

4.1 ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ  

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʠʢʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʨʠ ʵʣʝʢʪʨʦʥʥʦʤ ʦʙʫʯʝʥʠʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ 

 

ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʥʦʡ ʚ ʪʨʝʪʴʝʡ ʛʣʘʚʝ 

ʤʝʪʦʜʠʢʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ ʧʨʠ ʵʣʝʢʪʨʦʥʥʦʤ ʦʙʫʯʝʥʠʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʙʳʣ ʧʨʦʚʝʜʝʥ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ, ʩʦʩʪʦʷʱʠʡ 

ʠʟ ʜʚʫʭ ʵʪʘʧʦʚ: 

- ʧʨʦʚʝʨʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʠʢʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʀʆʊ ʧʨʠ ʵʣʝʢʪʨʦʥʥʦʤ ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ;  

- ʧʨʦʚʝʨʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʯʘʩʪʥʦʡ ʤʦʜʝʣʠ ʧʦʩʪʨʦʝʥʠʷ 

ʢʦʥʪʝʢʩʪʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʝ ʜʚʫʭʩʝʛʤʝʥʪʥʦʡ ʙʘʟʳ ʟʥʘʥʠʡ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʘʣʛʦʨʠʪʤʘ ʛʝʥʝʨʘʮʠʠ ʩ ʜʦʧʦʣʥʝʥʥʦʡ ʚʳʙʦʨʢʦʡ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʙʳʣ ʚʳʙʨʘʥ ʢʫʨʩ çʉʪʨʫʢʪʫʨʳ  

ʠ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭè, ʢʦʪʦʨʳʡ ʠʟʫʯʘʝʪʩʷ ʩʪʫʜʝʥʪʘʤʠ ʥʘʧʨʘʚʣʝʥʠʷ 

çʇʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘè ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʧʨʘʚʣʝʥʠʷ. ɺ ʨʘʤʢʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘ 

ʩʬʦʨʤʠʨʦʚʘʥʳ ʜʚʝ ʥʝʟʘʚʠʩʠʤʳʝ ʛʨʫʧʧʳ ʧʦ 30 ʩʪʫʜʝʥʪʦʚ, ʦʪʦʙʨʘʥʥʳʭ 

ʩʣʫʯʘʡʥʳʤ ʦʙʨʘʟʦʤ ʠʟ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʪʫʜʝʥʪʦʚ (n = 1200). 

ʕʢʩʧʝʨʠʤʝʥʪ ʧʨʦʚʦʜʠʣʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʘʚʪʦʨʦʤ 

ʧʨʦʪʦʪʠʧʘ, ʢʦʤʧʣʝʢʩʘ ʧʨʦʛʨʘʤʤ, ʨʝʘʣʠʟʫʶʱʠʭ ʦʧʠʩʘʥʥʫʶ ʚ ʧʘʨʘʛʨʘʬʝ 4.2 

ʘʨʭʠʪʝʢʪʫʨʫ ʀʕʆʉ έὴὸὭάόάὄ . 
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ʅʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʧʝʨʚʘʷ ʛʨʫʧʧʘ ʩʪʫʜʝʥʪʦʚ ʨʘʙʦʪʘʣʘ ʪʦʣʴʢʦ  

ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ, ʚʪʦʨʘʷ ʛʨʫʧʧʘ ʩʪʫʜʝʥʪʦʚ ʨʘʙʦʪʘʣʘ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʘʛʝʥʪʘʤʠ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʤʠ ʤʝʪʦʜʠʢʦʡ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ ʧʨʠ ʵʣʝʢʪʨʦʥʥʦʤ ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. 

ʎʝʣʴ ʵʢʩʧʝʨʠʤʝʥʪʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʧʨʦʚʝʨʢʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʠʢʠ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ 

ʧʨʠ ʵʣʝʢʪʨʦʥʥʦʤ ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ 

ʦʮʝʥʝʥʘ ʧʦ ʜʚʫʤ ʧʦʢʘʟʘʪʝʣʷʤ:  

- ʫʨʦʚʝʥʴ ɿʋʅ, ʢʦʪʦʨʳʡ ʠʟʤʝʨʷʝʪʩʷ ʚʚʝʜʝʥʥʦʡ ʚ ʧʘʨʘʛʨʘʬʝ 2.2 

ʬʫʥʢʮʠʝʡ ʛʨʫʧʧʦʚʦʛʦ ʫʨʦʚʥʷ ὶὸὶὸὶȟὃ; 

- ʬʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʀʆʊ, ʠʟʤʝʨʷʝʤʦʝ ʚʚʝʜʸʥʥʦʡ  

ʚ ʯʘʩʪʥʦʡ ʤʦʜʝʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʚʚʝʜʸʥʥʦʡ ʚ ʧʘʨʘʛʨʘʬʝ 2.3 ʬʦʨʤʫʣʦʡ 

ὸˡ́̋̓ὸĺ̋̓
˗̏̎̓ὸĺ̋̓

˞˝˞ ὸĺ̋̓
ˑ

ὸĺ̋̓
˞˝˜ . 

ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʠʢʠ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʜʦʧʫʱʝʥʠʷ: 

- ʥʫʣʝʚʘʷ ʛʠʧʦʪʝʟʘ H0 ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʠʢʠ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ ʚ ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʥʝ ʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʤʦʛʦ 

ʚʣʠʷʥʠʷ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʦʩʚʦʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʟʘʜʘʥʥʳʝ ʩʨʦʢʠ ʦʙʫʯʝʥʠʷ; 

- ʘʣʴʪʝʨʥʘʪʠʚʥʘʷ ʛʠʧʦʪʝʟʘ H1 ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʠʢʠ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʦʩʪʠʞʝʥʠʶ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʦʩʚʦʝʥʠʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʚ ʟʘʜʘʥʥʳʝ ʩʨʦʢʠ ʦʙʫʯʝʥʠʷ. 

ʇʦʜʪʚʝʨʞʜʝʥʠʝ ʛʠʧʦʪʝʟʳ H1 ʜʦʣʞʥʦ ʧʨʦʜʝʤʦʥʩʪʨʠʨʦʚʘʪʴ, ʯʪʦ 

ʢʦʤʧʣʝʢʩ ʧʨʦʛʨʘʤʤ, ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʧʦ ʤʝʪʦʜʠʢʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠ ̫

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʨʠ ʵʣʝʢʪʨʦʥʥʦʤ ʦʙʫʯʝʥʠʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʅɻʆ ʩʧʦʩʦʙʝʥ ʦʙʝʩʧʝʯʠʪʴ ʜʦʩʪʠʞʝʥʠʝ 

ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ɿʋʅ ʧʫʪʝʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʫʯʘʶʱʝʛʦʩʷ, ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʘʛʝʥʪʦʚ ʩ ʟʘʜʘʥʥʳʤʠ ʨʦʣʷʤʠ ʠ ʙʘʟʦʡ ʟʥʘʥʠʡ ὑὦ, 
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ʧʦʣʫʯʝʥʥʦʡ ʧʫʪʝʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʧʫʪʝʤ 

ʧʨʠʤʝʥʝʥʠʷ ʘʣʛʦʨʠʪʤʘ ʛʝʥʝʨʘʮʠʠ ʩ ʜʦʧʦʣʥʝʥʥʦʡ ʚʳʙʦʨʢʦʡ. 

ʆʧʠʩʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʧʨʦʚʝʨʢʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʠʢʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ ʧʨʠ 

ʵʣʝʢʪʨʦʥʥʦʤ ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʧʝʨʚʦʛʦ 

ʵʪʘʧʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʷʚʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʪʝʤʳ qi ʩʦʢʨʘʱʝʥʥʦʛʦ ʢʫʨʩʘ 

çʉʪʨʫʢʪʫʨʳ ʠ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭè: 

1) çʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ 

ʩʪʨʦʢè. 

2) çɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʤʘʪʨʠʮè. 

3) çɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠè. 

4) çɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘè. 

5) çʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ: ʩʪʝʢ ʠ ʦʯʝʨʝʜʴè. 

6) çʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧèr. 

ʀʥʜʠʚʠʜʫʘʣʴʥʳʡ ʫʯʝʙʥʳʡ ʧʣʘʥ ʢʫʨʩʘ çʉʪʨʫʢʪʫʨʳ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭè ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 16. ʇʣʘʥ ʢʫʨʩʘ ʚʢʣʶʯʘʝʪ ʰʝʩʪʴ 

ʪʝʤ: ʧʝʨʚʘʷ ʪʝʤʘ ʩʦʜʝʨʞʠʪ ʣʝʢʮʠʶ, ʦʧʨʦʩ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʜʚʫʭ 

ʫʨʦʚʥʝʡ ʩʣʦʞʥʦʩʪʠ, ʚ ʪʝʤʘʭ 2ï5 ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʨʘʩʰʠʨʷʝʪʩʷ ʟʘ ʩʯʝʪ 

ʧʨʠʤʝʥʝʥʠʷ ʧʨʘʢʪʠʢʠ ʪʨʝʭ ʫʨʦʚʥʝʡ ʩʣʦʞʥʦʩʪʠ, ʘ ʚ ʧʦʩʣʝʜʥʝʡ 6 ʪʝʤʝ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʨʝʘʣʠʟʦʚʘʪʴ ʦʧʠʩʘʥʥʫʶ ʚ ʤʝʪʦʜʠʢʝ ʩʪʨʘʪʝʛʠʶ ʜʦʩʪʠʞʝʥʠʷ ʦʙʫʯʘʶʱʠʤʩʷ 

ʤʠʥʠʤʘʣʴʥʦ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ ɿʋʅ 2  ʧʨʠ ʧʨʠʙʣʠʞʝʥʠʠ 

ʨʘʟʥʦʩʪʠ ʧʣʘʥʦʚʦʛʦ ʠ ʬʘʢʪʠʯʝʩʢʦʛʦ ʚʨʝʤʝʥʠ ʢ ʧʦʨʦʛʫ ʨʠʩʢʘ ʠʣʠ ʤʘʢʩʠʤʠʟʘʮʠʠ 

ʫʨʦʚʥʷ ɿʋʅ 2  ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ. 
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ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 

ʈʠʩʫʥʦʢ 16 ï ɺʠʟʫʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ ʢʫʨʩʘ 

çʉʪʨʫʢʪʫʨʳ ʠ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭè 
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ʇʣʘʥʦʚʳʝ ʟʥʘʯʝʥʠʷ ʚʨʝʤʝʥʠ ʢʘʞʜʦʛʦ ʵʪʘʧʘ ʟʘʜʘʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʪʘʙʣʠʮʝʡ 7. 

ʊʘʙʣʠʮʘ 7 ï ʇʣʘʥʦʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥʠ ʧʦ ʵʪʘʧʘʤ 

ʊʝʤʘ ʕʪʘʧ ʉʈʉ ʚ 

ʯʘʩʘʭ 

ʂʦʥʪʘʢʪʥʘʷ 

ʨʘʙʦʪʘ ʚ ʯʘʩʘʭ 

ʉʈʇ ʚ 

ʯʘʩʘʭ 

ɺʩʝʛʦ ʚ 

ʯʘʩʘʭ 

ʃʠʥʝʡʥʳʝ 

ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ 

ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ 

ʤʘʩʩʠʚʦʚ ʠ ʩʪʨʦʢ 

ʃʝʢʮʠʷ 1 2,5 4,5 6,25 13,25 

ʆʧʨʦʩ 1 1,5625 0,5 1,5 3,5625 

ʇʨʘʢʪʠʢʘ 1 
5 5 5 15 

ɼʚʫʤʝʨʥʳʝ 

ʤʘʩʩʠʚʳ ʠ 

ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʪʨʠʮ 

ʃʝʢʮʠʷ 2 2,5 4,5 6,25 13,25 

ʆʧʨʦʩ 2 1,5625 0,5 1,5 3,5625 

ʇʨʘʢʪʠʢʘ 2 
5 5 5 15 

ɸʣʛʦʨʠʪʤʳ 

ʩʦʨʪʠʨʦʚʢʠ 

ʃʝʢʮʠʷ 3 3 5,5 7,8 16,3 

ʆʧʨʦʩ 3  1,875 0,5 2 4,375 

ʇʨʘʢʪʠʢʘ 3 6 6 6 18 

ɸʣʛʦʨʠʪʤʳ 

ʧʦʠʩʢʘ 

ʃʝʢʮʠʷ 4 2,5 4,5 6,25 13,25 

ʆʧʨʦʩ 4 1,5625 0,5 1,5 3,5625 

ʇʨʘʢʪʠʢʘ 4 5 5 5 15 

ʃʠʥʝʡʥʳʝ 

ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ: ʩʪʝʢ, 

ʦʯʝʨʝʜʴ 

ʃʝʢʮʠʷ 5 2,5 4,5 6,25 13,25 

ʆʧʨʦʩ 5 1,5625 0,5 1,5 3,5625 

ʇʨʘʢʪʠʢʘ 5 
5 5 5 15 

ʉʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ 

ʪʠʧʳ 

ʃʝʢʮʠʷ 6 3 5,5 7,8 16,3 

ʆʧʨʦʩ 6 1,875 0,5 2 4,375 

ʇʨʘʢʪʠʢʘ 6 6 6 6 18 

ɼʦʧ. ʊʝʦʨʠʷ 6 3 5,5 7,8 16,3 

ɼʦʧ. ʆʧʨʦʩ 6  1,875 0,5 2 4,375 

ɼʦʧ ʧʨʘʢʪʠʢʘ 6 6 6 6 18 

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 
 

ʅʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʦʧʠʩʘʥʥʳʝ ʚ 

ʧʘʨʘʛʨʘʬʝ 2.2 ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʬʫʥʢʮʠʠ ʩʪʫʜʝʥʪʘ rs ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ rl; ʚʦ 

ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʫʯʠʪʳʚʘʣʩʷ ʚʢʣʘʜ ʘʛʝʥʪʘ rl, ʧʨʠ ʥʫʣʝʚʦʡ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʝ ʠ ʧʦʥʠʞʝʥʥʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʢ ʜʝʩʪʨʫʢʪʠʚʥʳʤ 

ʬʘʢʪʦʨʘʤ. 

ʇʨʦʮʝʜʫʨʘ ʧʝʨʝʭʦʜʦʚ ʤʝʞʜʫ ʚʠʜʘʤʠ ʧʨʘʢʪʠʢ ʠ ʜʦʙʘʚʣʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʦʜʫʣʷ ʙʳʣʘ ʬʦʨʤʘʣʠʟʦʚʘʥʘ ʩ ʦʧʦʨʦʡ ʥʘ ʩʭʝʤʫ ʘʣʛʦʨʠʪʤʘ 

ʧʨʦʭʦʞʜʝʥʠʷ ʀʆʊ, ʢʦʪʦʨʘʷ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 16. ʉʭʝʤʘ ʦʪʨʘʞʘʝʪ 



143 

 

 

 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ: çʃʝʢʮʠʷè Ÿ çʆʧʨʦʩè Ÿ çʇʨʘʢʪʠʢʘè ʚ ʢʘʞʜʦʡ ʠʟ ʰʝʩʪʠ 

ʪʝʤ. ɺʳʙʦʨ ʚʘʨʠʘʥʪʘ ʧʨʘʢʪʠʢʠ ʚ ʪʝʤʝ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʧʦ ʧʨʘʚʠʣʫ 

ʜʦʩʪʘʪʦʯʥʦʩʪʠ: ʧʨʠ ʜʦʩʪʠʞʝʥʠʠ ʪʨʝʙʫʝʤʦʡ ʦʮʝʥʢʠ ʦʧʨʦʩʘ ʠ ʥʘʣʠʯʠʠ 

ʚʨʝʤʝʥʥʦʛʦ ʨʝʩʫʨʩʘ ʥʘʟʥʘʯʘʣʠʩʴ ʟʘʜʘʥʠʷ ʧʦʚʳʰʝʥʥʦʡ ʩʣʦʞʥʦʩʪʠ; ʧʨʠ 

ʥʝʜʦʩʪʘʪʢʝ ʚʨʝʤʝʥʠ ʠʣʠ ʥʝʜʦʩʪʠʞʝʥʠʠ ʧʦʨʦʛʘ ʚʳʙʠʨʘʣʩʷ ʙʦʣʝʝ ʧʨʦʩʪʦʡ 

ʚʘʨʠʘʥʪ. ʊʘʢʦʡ ʤʝʭʘʥʠʟʤ ʦʙʝʩʧʝʯʠʚʘʣ ʩʦʚʤʝʩʪʥʳʡ ʫʯʸʪ ʢʘʯʝʩʪʚʘ ʠ ʨʝʩʫʨʩʥʳʭ 

ʦʛʨʘʥʠʯʝʥʠʡ. ɼʣʷ ʰʝʩʪʦʡ ʪʝʤʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʨʘʟʚʠʣʢʘ ʥʘ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʡ ʤʦʜʫʣʴ ʩ ʦʪʜʝʣʴʥʳʤʠ ʫʟʣʘʤʠ ʢʦʥʪʨʦʣʷ ʚʨʝʤʝʥʠ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʛʣʘʩʦʚʘʥʠʝ ʚʳʙʦʨʘ ʪʨʘʝʢʪʦʨʠʠ ʩ ʦʛʨʘʥʠʯʝʥʠʷʤʠ Tmax. ʊʘʢʦʡ 

ʧʦʜʭʦʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʧʪʠʤʘʣʴʥʳʡ ʧʦ ʢʨʠʪʝʨʠʶ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ 

ɿʋʅ ʟʘ ʦʩʪʘʚʰʝʝʩʷ ʚʨʝʤʷ ʚʳʙʦʨ ʩʣʝʜʫʶʱʝʛʦ ʵʪʘʧʘ ʀʆʊ. 

ʅʘ ʢʘʞʜʦʤ ʵʪʘʧʝ ʬʠʢʩʠʨʦʚʘʣʠʩʴ ʬʘʢʪʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ ʚʨʝʤʝʥʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ tʉʈʉ, ʢʦʥʪʘʢʪʥʦʛʦ ʚʨʝʤʝʥʠ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ tʂʦʥʪ ʠ 

ʚʨʝʤʝʥʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʧʨʝʧʦʜʘʚʘʪʝʣʷ tʉʈʇ.  ɼʦʧʦʣʥʠʪʝʣʴʥʦ 

ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʚʝʢʪʦʨʳ rs ʠ rl, ʠʥʪʝʛʨʘʣʴʥʘʷ ʦʮʝʥʢʘ ctrle ʠ ʥʘʢʦʧʣʝʥʥʳʡ 

ʨʝʟʫʣʴʪʘʪ rtr. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʚ 

ʧʨʠʣʦʞʝʥʠʠ ɼ, ʚʪʦʨʦʡ ʛʨʫʧʧʳ ʚ ʧʨʠʣʦʞʝʥʠʠ ɽ. 

ɺ ʪʘʙʣʠʮʝ 8 ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʛʨʝʛʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʦ ʚʨʝʤʝʥʠ 

ʢʦʥʪʘʢʪʥʦʡ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ, ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ 

ʟʥʘʯʝʥʠʶ ʫʨʦʚʥʷ ɿʋʅ ʧʦ ʛʨʫʧʧʝ, ʨʘʙʦʪʘʚʰʝʡ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʠʢʠ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ.  

 

ʊʘʙʣʠʮʘ 8 ï ʉʚʦʜʢʘ ʧʦ ʩʪʫʜʝʥʪʘʤ: ʧʝʨʚʘʷ ʛʨʫʧʧʘ 

ʉʪʫʜʝʥʪ Ɇ tʉʈʉ ʚ ʯʘʩʘʭ Ɇ tʉʈʇ ʚ ʯʘʩʘʭ rtr ʚ ʙʘʣʣʘʭ Ɇ tʂʦʥʪ ʚ ʯʘʩʘʭ 

1 2 3 4 5 

1 54 85,5 66,325 65 

2 65,5 90 63,8 70 

3 52,5 87,5 65,725 68,5 

4 50 84,5 67,125 63,5 

5 60 78,5 65,925 67,5 

6 55 76 67 69 

7 67,5 88 79,45 68,5 

8 61 76 65,325 71 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 8 

 

1 2 3 4 5 

9 55 70,5 67,25 65 

10 65 84 81,275 58 

11 62,6 93,1 73,611 65,0 

12 58,8 82,3 70,134 66,1 

13 63,5 84,2 68,375 62,6 

14 68,9 74,6 67,238 62,2 

15 58,2 80,3 60,019 69,9 

16 58,2 84,5 64,67 72,0 

17 69,2 76,4 66,26 66,5 

18 64,3 86,2 75,565 70,7 

19 56,7 79,9 71,19 68,2 

20 62,9 81,9 58,275 64,3 

21 56,8 79,9 71,071 68,2 

22 56,8 95,6 66,723 72,7 

23 61,1 83,7 64,934 66,7 

24 47,9 77,0 72,834 72,8 

25 49,1 89,0 75,404 56,7 

26 56,2 75,9 74,793 70,0 

27 53,4 85,1 63,939 67,1 

28 61,5 71,2 67,188 65,7 

29 54,1 75,2 71,115 67,2 

30 51,0 85,0 75,064 59,2 

ʉʨʝʜʥʝʝ 58,55 82,05 68,92 66,66 
 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 

 

ɺ ʪʘʙʣʠʮʝ 9 ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʛʨʝʛʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ ʦ ʚʨʝʤʝʥʠ 

ʢʦʥʪʘʢʪʥʦʡ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ, ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ 

ʟʥʘʯʝʥʠʶ ʫʨʦʚʥʷ ɿʋʅ ʧʦ ʛʨʫʧʧʝ, ʨʘʙʦʪʘʚʰʝʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʠʢʠ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ. 

 

ʊʘʙʣʠʮʘ 9 ï ʉʚʦʜʢʘ ʧʦ ʩʪʫʜʝʥʪʘʤ: ʚʪʦʨʘʷ ʛʨʫʧʧʘ 

ʉʪʫʜʝʥʪ 
Ɇ tʉʈʉ  

ʚ ʯʘʩʘʭ 

Ɇ tʉʈʇ  

ʚ ʯʘʩʘʭ 

rtr  

ʚ ʙʘʣʣʘʭ 

Ɇ tʂʦʥʪʇʨʝʧ 

 ʚ ʯʘʩʘʭ 

Ɇ tʂʦʥʪɸʛʝʥʪ  

ʚ ʯʘʩʘʭ 

1 2 3 4 5 6 

1 52,5 86 70,433 41 17,5 

2 54 84 69,617 46,5 19 

3 67,5 80,5 70,133 36,5 15 

4 62,5 74 70,3 50,5 20 

5 57,5 83 71,067 39,5 14,5 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ 9 

1 2 3 4 5 6 

6 60 82 69,017 45 19 

7 58 74 70,917 44,5 17,5 

8 61,5 74,5 69,867 42,5 17,5 

9 58 77 70,517 47,5 18,5 

10 54 75,5 71,217 45 17,5 

11 57,7 72,4 70,929 44,6 15,3 

12 60,3 76,9 69,767 49,0 18,4 

13 65,4 77,3 71,347 37,1 19,0 

14 56,3 75,2 69,43 44,4 15,6 

15 55,0 78,1 70,789 44,7 18,7 

16 56,4 80,7 71,885 46,9 17,7 

17 62,8 87,5 69,711 38,6 18,4 

18 60,2 79,6 70,001 38,3 20,3 

19 56,2 80,0 70,456 45,8 16,6 

20 61,0 78,5 70,044 44,9 15,7 

21 59,1 70,1 69,329 44,7 15,5 

22 63,1 78,7 70,435 45,1 15,6 

23 55,5 79,1 69,662 40,9 16,9 

24 57,2 90,1 70,712 44,6 17,6 

25 56,9 78,0 69,76 44,9 17,5 

26 52,0 80,2 71,447 40,7 18,4 

27 60,0 78,7 69,853 51,3 17,0 

28 59,8 73,5 70,168 45,6 19,5 

29 58,7 84,1 70,944 38,8 16,6 

30 57,6 82,3 69,547 46,3 21,7 

ʉʨʝʜʥʝʝ 58,55 79,05 70,31 43,85 17,6 
 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 
 

ɺ ʨʘʤʢʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ ʢʘʯʝʩʪʚʝ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ 

ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʩʪʫʜʝʥʪʳ ʥʘʧʨʘʚʣʝʥʠʷ çʇʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘè 

(n = 1200), ʧʨʦʭʦʜʠʚʰʠʝ ʦʙʫʯʝʥʠʝ ʧʦ ʢʫʨʩʫ çʉʪʨʫʢʪʫʨʳ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭè. ʀʟ ʛʝʥʝʨʘʣʴʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʤʝʪʦʜʦʤ ʩʣʫʯʘʡʥʦʛʦ ʦʪʙʦʨʘ 

ʩʬʦʨʤʠʨʦʚʘʥʳ ʜʚʝ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʝ ʛʨʫʧʧʳ ʧʦ 30 ʯʝʣʦʚʝʢ.  

ɺ ʪʘʙʣʠʮʝ 10 ʧʨʠʚʝʜʝʥʦ ʚʨʝʤʷ ʢʦʥʪʘʢʪʥʦʡ ʨʘʙʦʪʳ ὸĺ̋̓
˗̏̎̓ ʜʣʷ ʛʨʫʧʧʳ, 

ʨʘʙʦʪʘʚʰʝʡ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʠʢʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ. 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʚʨʝʤʝʥʠ ʢʦʥʪʘʢʪʥʦʡ ʨʘʙʦʪʳ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 9,6 ʜʦ 10,7 ʯʘʩʦʚ 

ʥʘ ʪʝʤʫ.  
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ʊʘʙʣʠʮʘ 10 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥʠ ʢʦʥʪʘʢʪʥʦʡ ʨʘʙʦʪʳ ʧʦ ʪʝʤʘʤ: ʧʝʨʚʘʷ ʛʨʫʧʧʘ 

ɺ ʯʘʩʘʭ 

ʊʝʤʘ ʊʝʤʘ 1 ʊʝʤʘ 2 ʊʝʤʘ 3 ʊʝʤʘ 4 ʊʝʤʘ 5 ʊʝʤʘ 6 

1 11 9,5 12,5 8 10,5 13,5 

2 9 9 15 13 12,5 11,5 

3 11 12 14 12 8 11,5 

4 10,5 9,5 10,5 7,5 11,5 14 

5 10 13 13,5 7,5 10 13,5 

6 15 11 12,5 9,5 8,5 12,5 

7 9,5 8 9,5 12,5 8,5 20,5 

8 10 12,5 14 9,5 14,5 10,5 

9 9,5 14 11 10 7,5 13 

10 8,5 8 5 12,5 4,5 19,5 

11 11,3 7,6 7,9 9,5 9,8 9,1 

12 10,2 13,7 12,4 10,9 8,8 15 

13 11,6 10,1 14 12,3 9,9 14,9 

14 13,2 10,7 12,3 9,2 4 14 

15 10 7,5 11,5 9,8 9 13,2 

16 10 9,4 10,9 7,8 10,6 9,3 

17 13,3 10,8 7,5 7,6 13,8 12,6 

18 11,8 8,1 9,7 12 8,1 12,9 

19 9,6 11,4 10,4 13,1 7,3 11,3 

20 11,4 9,3 14,9 10 8,2 13,5 

21 9,6 10 12,8 12,4 12,2 15,4 

22 9,6 9,3 6,6 11 10,5 20,3 

23 10,8 14,6 12,8 8,8 8,1 14,6 

24 6,9 10,6 10,7 11 11,1 14,9 

25 7,3 8,3 9,8 13,5 9,9 13,8 

26 9,4 12,4 13,6 10,1 12,3 7,6 

27 8,6 8 14,8 13,6 7,6 13,9 

28 11 11 14,5 4,5 8,7 14,2 

29 8,8 6,4 9,3 12 8,5 22,3 

30 13,6 23,8 18,6 4,9 13,6 17,2 

ʉʨʝʜʥʝʝ ʧʦ ʪʝʤʝ 10,4 10,65 11,75 10,2 9,6 14 
 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 

 

ɺ ʪʘʙʣʠʮʝ 11 ʧʨʠʚʝʜʝʥʦ ʚʨʝʤʷ ʢʦʥʪʘʢʪʥʦʡ ʨʘʙʦʪʳ ʜʣʷ ʛʨʫʧʧʳ, 

ʨʘʙʦʪʘʚʰʝʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʠʢʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ. 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʚʨʝʤʝʥʠ ʢʦʥʪʘʢʪʥʦʡ ʨʘʙʦʪʳ ʩʥʠʞʘʝʪʩʷ ʜʦ 6,3ï8,3 ʯʘʩʦʚ. 
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ʊʘʙʣʠʮʘ 11 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥʠ ʢʦʥʪʘʢʪʥʦʡ ʨʘʙʦʪʳ ʧʦ ʪʝʤʘʤ: ʚʪʦʨʘʷ ʛʨʫʧʧʘ 

ɺ ʯʘʩʘʭ 

ʊʝʤʘ ʊʝʤʘ 1 ʊʝʤʘ 2 ʊʝʤʘ 3 ʊʝʤʘ 4 ʊʝʤʘ 5 ʊʝʤʘ 6 

1 8 5 6,5 6,5 6,5 8,5 

2 8 6 7,5 5 8 12 

3 4,5 6,5 4,5 7,5 7,5 6 

4 7,5 10,5 8,5 7,5 8 8,5 

5 6,5 6 6 4 8 9 

6 9,5 7,5 8 5 7,5 7,5 

7 8 8 8,5 7,5 5,5 7 

8 6,5 8 5,5 6 8,5 8 

9 5,5 7,5 10,5 7,5 7,5 9 

10 6 6 11,5 6,5 7 8 

11 6,7 7,8 6,2 5,3 7 13,6 

12 7,4 5,7 8,2 6,2 8,1 9,3 

13 6,9 9,5 8,3 6,7 7,6 10,2 

14 5,3 5,9 6,1 6,7 6,3 9,9 

15 8,7 6,6 11,8 7,4 7,6 9,4 

16 8,1 8,4 8,7 6,3 7,7 7,9 

17 8,2 5,2 5,1 8,2 6,6 9,6 

18 5,7 7,5 9,1 6 7,5 7,2 

19 9,1 9,1 5,6 9,8 7,5 8 

20 4,9 4,6 9,4 7,1 6,4 7,6 

21 7,9 7,4 10,2 5,2 7,7 8,5 

22 10,2 7,5 5,9 4,9 7,9 12,1 

23 5,5 8,3 9,8 6,9 8,3 5,4 

24 6,2 5,2 8,6 6 8,3 9,5 

25 7,1 5 9,5 7,2 6,2 5,8 

26 6,3 7,9 11,9 6,9 6,6 7,7 

27 4,7 7,6 7,2 6,2 7,9 10,1 

28 7,1 7,5 6,1 5,2 7,8 8,5 

29 5,4 7,6 5,8 4,4 7,9 6,7 

30 8,6 7,7 0,5 3,4 7,1 0 

ʉʨʝʜʥʝʝ ʧʦ ʪʝʤʝ 7 7,1 7,7 6,3 7,4 8,35 

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 
 

ʇʨʠ ʘʥʘʣʠʟʝ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʢʦʥʪʘʢʪʥʦʛʦ ʚʨʝʤʝʥʠ ʧʦ ʪʝʤʘʤ ʪʘʢʞʝ 

ʚʳʷʚʣʝʥʳ ʫʩʪʦʡʯʠʚʳʝ ʨʘʟʣʠʯʠʷ. ɺ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʥʘʠʙʦʣʴʰʘʷ ʥʘʛʨʫʟʢʘ 

ʧʨʠʭʦʜʠʣʘʩʴ ʥʘ ʪʝʤʳ 3 ʠ 6, ʛʜʝ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʜʦʩʪʠʛʘʣʠ 11,75 ʠ 14 ʯʘʩʦʚ 
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ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʥʘʙʣʶʜʘʣʠʩʴ ʚ 

ʧʨʝʜʝʣʘʭ 8,35 ʯʘʩʦʚ (ʪʝʤʘ 6), ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ ʧʦʢʘʟʘʪʝʣʝʡ ʧʝʨʚʦʡ 

ʛʨʫʧʧʳ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʠʷʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʠʢʠ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ ʥʘ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʙʳʣ ʚʳʧʦʣʥʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ 

ʘʥʘʣʠʟ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʢʦʥʪʘʢʪʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʠ 

ʩ ʘʛʝʥʪʦʤ. ʆʮʝʥʢʘ ʩʥʠʞʝʥʠʷ ʚʨʝʤʝʥʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ 

ʬʦʨʤʫʣʘʤ (108) ʠ (109) 

 

 Ўὸ˗̏̎̓ὸρ̠ ̏̎̓ ὸς̃ ̑̆̐
˗̏̎̓ , (108) 

 ̓̎̏˗‫
Ў˗̏̎̓

˗̏̎̓
ρππϷ, 

 

(109) 

ʛʜʝ ὸρ̠ ̏̎̓ ï ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʢʦʥʪʘʢʪʥʦʡ ʨʘʙʦʪʳ ʚ ʧʝʨʚʦʡ ʛʨʫʧʧʝ; 

ὸς̃ ̑̆̐
˗̏̎̓    ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʢʦʥʪʘʢʪʥʦʡ ʨʘʙʦʪʳ ʧʨʝʧʦʜʘʚʘʪʝʣʷ  

ʚʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ; 

Ўὸ˗̏̎̓ ï ʘʙʩʦʣʶʪʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʢʦʥʪʘʢʪʥʦʛʦ ʚʨʝʤʝʥʠ; 

.ï ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʢʦʥʪʘʢʪʥʦʛʦ ʚʨʝʤʝʥʠ ʚ ʧʨʦʮʝʥʪʘʭ ̓̎̏˗‫ 

 

ʈʘʩʯʸʪ ʜʦʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʘʛʝʥʪʦʤ ʚʳʧʦʣʥʷʣʩʷ ʪʦʣʴʢʦ ʚʪʦʨʦʡ 

ʛʨʫʧʧʳ ʧʦ ʬʦʨʤʫʣʝ (110) 

 

 
ὶ ˍ̄̆̎̓

˗̏̎̓

˜̑̆̐
˗̏̎  ̓ˍ̄̆̎̓

˗̏̎̓
ρππϷ, 

(110) 

 

ʛʜʝ ὸς̱ ̄̆̎̓
˗̏̎̓ ï ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʢʦʥʪʘʢʪʥʦʡ ʨʘʙʦʪʳ ʩ ʘʛʝʥʪʦʤ; 

ὸς̃ ̑̆̐
˗̏̎̓ ï ʩʨʝʜʥʝʝ ʚʨʝʤʷ ʢʦʥʪʘʢʪʥʦʡ ʨʘʙʦʪʳ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ; 

ὶ ï ʜʦʣʷ ʫʯʘʩʪʠʷ ʘʛʝʥʪʘ ʚ ʢʦʥʪʘʢʪʥʦʡ ʨʘʙʦʪʝ. 

 

ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʤʝʪʦʜʠʢʠ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ ʥʘ ʦʙʱʝʝ ʚʨʝʤʷ ʢʦʥʪʘʢʪʥʦʡ ʨʘʙʦʪʳ ʙʳʣ ʨʘʩʩʯʠʪʘʥ 
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ʧʦʢʘʟʘʪʝʣʴ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʦʙʱʝʛʦ ʢʦʥʪʘʢʪʥʦʛʦ ʚʨʝʤʝʥʠ. ʈʘʩʯʸʪ 

ʧʦʢʘʟʘʪʝʣʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (111) 

 

 
‫ ˗̏̎̓

˗̏̎̓
ˍ̄̆̎̓
˗̏̎̓

˜̑̆̐
˗̏̎̓

˗̏̎̓
ρππϷ. 

(111) 

 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʠʟ ʪʘʙʣʠʮ 8 ʠ 9 ʠ ʚʳʯʠʩʣʝʥʠʡ ʧʦʣʫʯʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ:Ôρ̠ ̏̎ ̓  φφȟφφ ̘Ȣȟ Ôς̠ ̏̎ ̓  τσȟψυ ̘Ȣȟ ЎÔ˗̏̎̓ ςςȟψρ ̘Ȣȟ  

ʖ˗̏̎̓
ȟ

ȟ
ρππ  στȟςϷȟ  Ôς̱ ̄̆̎̓

˗̏̎̓  ρχȟφ ̘Ȣȟ   Ôς̃ ̑̆̐
˗̏̎̓ τσȟψυ ̘Ȣȟ  

Ò  
ȟ

ȟ ȟ
ρππ ςψȟφτϷȟ ʖ˗̏̎̓ χȟψϷȢ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʩʨʝʜʥʝʛʦ 

ʚʨʝʤʝʥʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ (58,55 ʯʘʩʦʚ) ʠ ʫʨʦʚʥʝ 

ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ɿʋʅ, ʩʦʧʦʩʪʘʚʠʤʦʤ ʩ ʧʝʨʚʦʡ ʛʨʫʧʧʦʡ, ʚʨʝʤʷ ʢʦʥʪʘʢʪʥʦʡ 

ʨʘʙʦʪʳ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʩʦʢʨʘʪʠʣʦʩʴ ʥʘ 34,2%. ʇʨʠ ʵʪʦʤ ʩʫʤʤʘʨʥʦʝ 

ʢʦʥʪʘʢʪʥʦʝ ʚʨʝʤʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʘʛʝʥʪʘ ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 7,8%, ʘ ʜʦʣʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʘʛʝʥʪʦʤ ʩʦʩʪʘʚʠʣʘ 28,6%. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚʚʝʜʝʥʥʦʝ ʚ 

ʧʘʨʘʛʨʘʬʝ 2.3 ʬʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʀʆʊ  ὸˡ́̋̓ ʫʤʝʥʴʰʘʝʪʩʷ ʟʘ 

ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ὸĺ̋̓
˗̏̎̓. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʤʝʪʦʜʠʢʠ ʚ ʤʦʜʫʣʷʭ ʧʦʚʳʰʝʥʥʦʡ ʩʣʦʞʥʦʩʪʠ ʚ ʯʘʩʪʠ ʜʦʩʪʠʞʝʥʠ ̫

ʦʙʫʯʘʶʱʠʤʩʷ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʩʪʘʥʜʘʨʪʦʤ ʩʨʦʢʠ ʧʨʠ ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʚ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ʧʫʪʝʤ ʦʧʝʨʘʪʠʚʥʦʡ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʩ ʫʯʝʪʦʤ 

ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʦʙʫʯʝʥʠʷ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʦʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ, ʯʪʦ ʧʨʠ ʧʨʠʤʝʥʝʥʠʠ 

ʤʝʪʦʜʠʢʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ:  

1) ʥʝ ʩʥʠʞʘʝʪʩ ̫ʜʦʩʪʠʛʘʝʤʳʡ ʫʨʦʚʝʥʴ ɿʋʅ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʪʝʤ, 

ʯʪʦ ʥʘʢʦʧʣʝʥʥʘʷ ʦʮʝʥʢʘ rtr  ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ctrle ʦʩʪʘʶʪʩʷ ʥʘ ʫʨʦʚʥʝ ʧʝʨʚʦʡ 

ʛʨʫʧʧʳ;  
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2) ʩʥʠʞʘʝʪʩʷ ʚʨʝʤ ̫ʢʦʥʪʘʢʪʥʦʡ ʨʘʙʦʪʳ ʦʙʫʯʘʶʱʝʛʦʩʷ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ 

ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚ ʧʦʣʴʟʫ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ 

ʦʙʫʯʘʶʱʝʛʦʩʷ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʘʛʝʥʪʘʤʠ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ;  

3) ʩʥʠʞʘʝʪʩʷ ʟʘʚʠʩʠʤʦʩʪʴ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ɿʋʅ ʦʪ 

ʚʣʠʷʥʠʷ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʠʟ ʛʨʫʧʧ ʯʘʩʪʦʪʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʰʠʙʦʢ 

ˡ  ʠ l  ʚ ʩʚʷʟʠ ʩ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚʨʝʤʝʥʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʨʘʙʦʪʳ 

ʩʪʫʜʝʥʪʘ ὸĺ̋̓
˞˝˞ ʚ ʧʦʣʴʟʫ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʩ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʘʛʝʥʪʘʤʠ.  

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝʤ ʅɻʆ-ʘʛʝʥʪʦʚ ʠ 

ʯʠʩʣʝʥʥʦʛʦ ʤʝʪʦʜʘ ʧʦʩʪʨʦʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʀʆʊ, ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʚ ʢʦʤʧʣʝʢʩʝ 

ʧʨʦʛʨʘʤʤ ʧʦʟʚʦʣʠʣʦ ʩʥʠʟʠʪʴ ʚʣʠʷʥʠʝ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʧʨʦʭʦʞʜʝʥʠʝ ʀʆʊ ʠ ʫʤʝʥʴʰʠʪʴ ʬʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 

10ï28%, ʜʦʩʪʠʛʘʷ ʚ ʦʪʜʝʣʴʥʳʭ ʪʝʤʘʭ 38%. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ 

ʤʝʪʦʜʠʢʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ ʧʨʠ ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ 

ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʛʥʫʪʴ ʟʘʜʘʥʥʳʡ ʫʨʦʚʝʥʴ ɿʋʅ ʟʘ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ ʩ 

ʫʯʝʪʦʤ ʟʘʚʠʩʠʤʦʩʪʠ ʚʳʙʦʨʘ ʩʪʨʘʪʝʛʠʠ ʦʪ ʧʨʠʙʣʠʞʝʥʠʷ ʨʘʟʥʦʩʪʠ ʬʘʢʪʠʯʝʩʢʦʛʦ 

ʠ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʛʦ ʚʨʝʤʝʥʠ ʦʩʚʦʝʥʠʷ ʥʘ ʪʝʢʫʱʝʤ ʵʪʘʧʝ ʀʆʊ ʢ ʧʦʨʦʛʫ 

ʨʠʩʢʘ.  

ʆʧʠʩʘʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʧʨʦʚʝʨʢʝ ʚʣʠʷʥʠʷ 

ʢʦʥʪʝʢʩʪʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʘʛʝʥʪʦʚ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʠʢʠ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ ʧʨʠ ʵʣʝʢʪʨʦʥʥʦʤ ʦʙʫʯʝʥʠʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦʢʘʟʘʣ, ʯʪʦ ʵʬʬʝʢʪ 

ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʤʝʪʦʜʠʢʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ ʧʨʠ ʦʙʫʯʝʥʠʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ •ȟ• ȟ• ȟ• ȟ• .  ɺʦʟʜʝʡʩʪʚʠʝ ʜʘʥʥʳʭ ʬʘʢʪʦʨʦʚ 

ʩʦʛʣʘʩʥʦ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʅɻʆ-ʘʛʝʥʪʦʚ, ʢʦʥʪʝʢʩʪ ʢʦʪʦʨʳʭ 

ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʙʘʟʳ ʟʥʘʥʠʡ, ʩʦʟʜʘʥʥʦʡ ʠʟ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ʢʫʨʩʦʚ.  
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ʇʦʩʪʨʦʝʥʠʝ ʢʦʥʪʝʢʩʪʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʤʝʪʦʜʠʢʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʘʛʝʥʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʦʧʠʩʘʥʥʦʡ ʚ ʧʘʨʘʛʨʘʬʝ 2.3 ʯʘʩʪʥʦʡ 

ʤʦʜʝʣʠ ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʪʝʢʩʪʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʧʨʦʚʝʨʢʝ ʚʣʠʷʥʠʷ ʢʦʥʪʝʢʩʪʘ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʘʛʝʥʪʦʚ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʤʝʪʦʜʠʢʠ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ ʧʨʠ ʵʣʝʢʪʨʦʥʥʦʤ ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʜʚʫʤ 

ʛʨʫʧʧʘʤ ʩʪʫʜʝʥʪʦʚ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʩʤʦʜʝʣʠʨʦʚʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦ 

ʨʝʰʝʥʠʶ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʧʦ 6 ʨʘʟʣʠʯʥʳʤ ʩʮʝʥʘʨʠʷʤ ʜʣʷ ʨʝʰʝʥʠʷ ʰʝʩʪʠ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ ʠʟ ʢʫʨʩʘ çʉʪʨʫʢʪʫʨʳ ʠ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭè ʚ 

ʨʘʤʢʘʭ ʢʘʞʜʦʛʦ ʩʮʝʥʘʨʠʷ.   

ʂʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚ ʧʘʨʘʛʨʘʬʝ 2.2 ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʛʝʥʪ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩʪʨʘʪʝʛʠʠ “, ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ ʛʣʫʙʦʢʦʛʦ 

ʦʙʫʯʝʥʠʷ άὨὰ ʠ ʢʦʥʪʝʢʩʪʘ ὧὸὼ. ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʘʨʴʠʨʫʝʤʳʤ ʢʦʤʧʦʥʝʥʪʦʤ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ 

ʩʪʘʥʦʚʠʪʩʷ ʢʦʥʪʝʢʩʪ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʩʪʨʘʪʝʛʠʷ “ ʦʧʨʝʜʝʣʝʥʘ ʚ ʤʦʜʝʣʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʤʦʞʝʪ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴʩʷ 

ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ ʠ ʬʫʥʢʮʠʠ ʢʦʨʨʝʢʪʠʨʦʚʢʠ 

ʦʞʠʜʘʝʤʦʡ ʧʦʣʝʟʥʦʩʪʠ.  

ɺ ʥʘʩʪʦʷʱʝʡ ʜʠʩʩʝʨʪʘʮʠʠ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʩʦʟʜʘʥʠʷ ʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʥʝʡʨʦʩʝʪʝʡ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʘ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʜʭʦʜʳ ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʤʦʜʝʣʝʡ ʤʘʰʠʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʶʪ ʫʥʠʬʠʢʘʮʠʶ 

ʜʦʩʪʫʧʘ ʢ ʥʠʤ. ʇʦʵʪʦʤʫ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʳʙʨʘʪʴ 

ʢʘʢʫʶ-ʣʠʙʦ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʫʶ ʅɻʆ.  

ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʠʭ ʅɻʆ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʜʣʷ ʨʘʙʦʪʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʘʛʝʥʪʦʚ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳʝ ʤʦʜʝʣʠ ï ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ 

ChatGPT ʠ GigaChat. ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʫʯʠʪʳʚʘʣʠʩʴ ʪʘʢʠʝ ʤʝʪʨʠʢʠ ʢʘʢ 

ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʧʨʘʚʣʝʥʠʡ ʦʙʫʯʘʶʱʠʤʩʷ ʢʦʜʘ, ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ 

ʥʘʡʜʝʥʥʳʭ ʧʨʦʙʣʝʤ ʚ ʢʦʜʝ, ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʢʦʤʝʥʜʘʮʠʡ ʦʪ ʘʛʝʥʪʦʚ, 



152 

 

 

 

ʢʦʣʠʯʝʩʪʚʦ ʠʪʝʨʘʮʠʡ ʜʦ ʚʝʨʥʦʛʦ ʨʝʰʝʥʠʷ ʠ ʧʨʦʮʝʥʪ ʧʦʥʷʪʥʳʭ ʦʙʫʯʘʶʱʝʤʫʩʷ 

ʠʩʧʨʘʚʣʝʥʠʡ. 

ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʩʪʫʜʝʥʪʦʚ ʨʘʙʦʪʘʣʘ ʪʦʣʴʢʦ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ, ʚʪʦʨʘʷ 

ʛʨʫʧʧʘ ʩʪʫʜʝʥʪʦʚ ʨʘʙʦʪʘʣʘ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʘʛʝʥʪʘʤʠ, 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʤʠ ʤʦʜʝʣʴʶ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʇʨʠ ʨʘʙʦʪʝ ʩ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʘʛʝʥʪʘʤʠ ʩʪʫʜʝʥʪʳ ʜʦʣʞʥʳ ʙʳʣʠ ʩʣʝʜʦʚʘʪʴ 

ʩʮʝʥʘʨʠʷʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʧʨʠʚʝʜʝʥʥʳʤ ʚ ʧʨʠʣʦʞʝʥʠʠ ɺ. 

ʂʘʞʜʳʡ ʩʪʫʜʝʥʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʚʳʧʦʣʥʷʣ 

ʧʨʝʜʣʦʞʝʥʥʳʝ ʟʘʜʘʥʠʷ, ʧʨʠʤʝʨʳ ʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥʳ ʚ ʧʨʠʣʦʞʝʥʠʠ ɺ ʛʦʪʦʚʠʣ 

ʜʣʷ ʢʘʞʜʦʛʦ ʟʘʜʘʥʠʷ ʪʝʩʪʦʚʳʡ ʥʘʙʦʨ ʠ ʧʨʦʚʝʨʷʣ ʧʨʦʭʦʞʜʝʥʠʝ ʪʝʩʪʦʚ. ɺʩʝ 

ʨʝʰʝʥʠʷ ʙʳʣʠ ʧʨʦʚʝʨʝʥʳ ʩ ʧʦʤʦʱʴʶ ʀʀ-ʘʩʩʠʩʪʝʥʪʘ ʧʣʘʪʬʦʨʤʳ GitHub ʠ 

ʦʧʳʪʥʳʤ ʨʘʟʨʘʙʦʪʯʠʢʦʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. 

ɸʥʘʣʠʟ ʢʦʣʠʯʝʩʪʚʘ ʠʩʧʨʘʚʣʝʥʠʡ, ʚʳʧʦʣʥʝʥʥʳʭ ʅɻʆ, ʠ ʢʦʣʠʯʝʩʪʚʘ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʦʙ ʠʩʧʨʘʚʣʝʥʠʷʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʫ ʤʦʜʝʣʠ ʣʫʯʰʝ ʧʦʣʫʯʘʝʪʩʷ 

ʜʘʚʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʦ ʪʦʤ, ʢʘʢ ʠʩʧʨʘʚʠʪʴ ʢʘʢʫʶ-ʣʠʙʦ ʧʨʦʙʣʝʤʫ ʚ ʢʦʜʝ 

ʨʝʰʝʥʠʷ. ʆʜʥʘʢʦ ʩʪʫʜʝʥʪʳ ʤʦʛʫʪ ʚʥʝʩʪʠ ʠʩʧʨʘʚʣʝʥʠʷ ʥʝ ʧʦ ʚʩʝʤ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤ. ʀʩʧʨʘʚʣʝʥʠʷ ʠ ʨʝʢʦʤʝʥʜʘʮʠʠ, ʜʘʥʥʳʝ ʥʘ ʵʪʘʧʝ ʪʨʘʝʢʪʦʨʠʠ ὸὶ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʨʠ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʢʦʥʪʝʢʩʪʘ ʠ ʚʣʠʷʣʠ ʥʘ ʩʣʝʜʫʶʱʠʡ ʵʪʘʧ 

ὸὶ. ʇʨʠʤʝʨʳ ʜʠʘʣʦʛʦʚ ʤʝʞʜʫ ʩʪʫʜʝʥʪʘʤʠ ʠ ʅɻʆ-ʘʛʝʥʪʘʤʠ ʧʨʠʚʝʜʝʥʳ ʚ 

ʧʨʠʣʦʞʝʥʠʠ ɻ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʨʝʢʦʤʝʥʜʘʮʠʡ ʢʦʨʨʝʣʠʨʫʝʪ ʩ 

ʨʦʣʴʶ ʘʛʝʥʪʘ, ʪʘʢ ʘʛʝʥʪ-ʪʝʩʪʠʨʦʚʱʠʢ ʜʘʚʘʣ ʚ ʩʨʝʜʥʝʤ ʙʦʣʴʰʝ ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʧʦ ʠʩʧʨʘʚʣʝʥʠʶ ʪʝʩʪʦʚʳʭ ʧʨʠʤʝʨʦʚ, ʘ ʘʛʝʥʪ-ʘʥʘʣʠʪʠʢ ʧʣʦʭʦ ʠʩʢʘʣ ʧʨʦʙʣʝʤʳ 

ʚ ʢʦʜʝ. 

ʇʨʠ ʩʨʘʚʥʝʥʠʠ ʤʦʜʝʣʝʡ ʚʳʷʚʣʝʥʦ, ʯʪʦ ʘʛʝʥʪʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʚ 

ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʠ GigaChat ʚ ʩʨʝʜʥʝʤ ʚ ʩʦʦʙʱʝʥʠʷʭ ὸὼὸ ʯʘʱʝ ʧʨʝʜʣʘʛʘʣʠ 

ʠʩʧʨʘʚʠʪʴ ʦʙʫʯʘʶʱʠʤʩʷ ʦʰʠʙʢʠ, ʧʨʠ ʵʪʦʤ ʢʦʣʠʯʝʩʪʚʦ ʚʳʧʦʣʥʝʥʥʳʭ 

ʠʩʧʨʘʚʣʝʥʠʡ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʷʣʦʩʴ. ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ 
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ʢʦʣʠʯʝʩʪʚʫ ʠʩʧʨʘʚʣʝʥʠʡ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʧʨʝʜʣʦʞʝʥʥʳʭ ʅɻʆ, ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 12. 

ʀʟ ʪʘʙʣʠʮʳ 12 ʚʠʜʥʦ, ʯʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʙʫʯʘʶʱʠʭʩʷ ʩ 

ʅɻʆ-ʘʛʝʥʪʘʤʠ ʩʥʠʞʘʣʦ ʚʣʠʷʥʠʝ ʪʘʢʠʭ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʢʘʢ •  

çʋʯʝʥʠʢʠ ʥʝ ʦʮʝʥʠʚʘʶʪ ʩʚʦʡ ʧʨʦʛʨʝʩʩ ʠ ʦʰʠʙʢʠè, •  çʈʝʛʫʣʷʨʥʳʡ ʢʦʥʪʨʦʣʴ 

ʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʥʝ ʧʨʦʚʦʜʷʪʩʷè, •  çʉʦʚʤʝʩʪʥʦʝ ʚʳʧʦʣʥʝʥʠʝ 

ʟʘʜʘʥʠʡ ʩ ʥʝʙʦʣʴʰʦʡ ʛʨʫʧʧʦʡ ʫʯʘʱʠʭʩʷ ʠ ʠʭ ʧʦʩʣʝʜʫʶʱʠʡ ʨʘʟʙʦʨ ʥʝ 

ʧʨʦʚʦʜʷʪʩʷè, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʨʘʙʦʪʝ ʪʦʣʴʢʦ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʚʨʝʤʝʥʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʦʯʝʚʠʜʥʦ ʥʝ ʭʚʘʪʘʣʦ ʙʳ ʥʘ ʨʝʘʛʠʨʦʚʘʥʠʝ ʥʘ ʚʩʝ ʫʢʘʟʘʥʥʳʝ 

ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʬʘʢʪʦʨʳ, ʘ ʅɻʆ-ʘʛʝʥʪ ʩʦʛʣʘʩʥʦ ʯʘʩʪʥʦʡ ʤʦʜʝʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʚʨʝʤʝʥʠ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʤʦʞʝʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʩʥʠʞʘʪʴ ʠʭ 

ʚʣʠʷʥʠʝ ʥʘ ʢʘʞʜʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷ. 

 

ʊʘʙʣʠʮʘ 12 ï ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʧʨʘʚʣʝʥʠʡ 

ʇʦʢʘʟʘʪʝʣʴ  ɼ
1
.
 
ʂ
ʦ
ʣ
ʠ
ʯ
ʝ
ʩ
ʪ
ʚ
ʦ
 

ʠ
ʩ
ʧ
ʨ
ʘ
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ʠ
ʙ
ʦ
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ʠ
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ʜ
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ʜ
ʝ
 

ʧ
ʨ
ʦ
ʙ
ʣ
ʝ
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ʠ
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ʝ
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ʦ
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ʯ
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ʝ
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ʩ
ʦ
ʚ
ʝ
ʪ
ʘ
ʤ
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ʂ
ʦ
ʣ
ʠ
ʯ
ʝ
ʩ
ʪ
ʚ
ʦ
 

ʚ
ʥ
ʝ
ʩ
ʝ
ʥ
ʥ
ʳ
ʭ
 
ʚ
ʘ
ʤ
ʠ
 

ʠ
ʟ
ʤ
ʝ
ʥ
ʝ
ʥ
ʠ
ʡ
 
ʚ
 

ʩ
ʦ
ʦ
ʪ
ʚ
ʝ
ʪ
ʩ
ʪ
ʚ
ʠ
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ʩ
 
ʩ
ʦ
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ʝ
ʪ
ʘ
ʤ
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ʂ
ʦ
ʣ
ʠ
ʯ
ʝ
ʩ
ʪ
ʚ
ʦ
 
ʩ
ʦ
ʚ
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ʪ
ʦ
ʚ
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ʦ
 
ʫ
ʣ
ʫ
ʯ
ʰ
ʝ
ʥ
ʠ
ʶ
 

ʪ
ʝ
ʩ
ʪ
ʦ
ʚ
ʦ
ʛ
ʦ
 
ʧ
ʨ
ʠ
ʤ
ʝ
ʨ
ʘ
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ʦ
ʣ
ʠ
ʯ
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ʩ
ʪ
ʚ
ʦ
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ʥ
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ʝ
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ʥ
ʳ
ʭ
 
ʠ
ʟ
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ʝ
ʥ
ʝ
ʥ
ʠ
ʡ
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ʂ
ʦ
ʣ
ʠ
ʯ
ʝ
ʩ
ʪ
ʚ
ʦ
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ʘ
ʡ
ʜ
ʝ
ʥ
ʥ
ʳ
ʭ
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ʦ
ʜ
ʝ
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ʨ
ʦ
ʙ
ʣ
ʝ
ʤ
 

 

ɼ
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ʂ
ʦ
ʣ
ʠ
ʯ
ʝ
ʩ
ʪ
ʚ
ʦ
 

ʥ
ʘ
ʡ
ʜ
ʝ
ʥ
ʥ
ʳ
ʭ
 
ʚ
 
ʢ
ʦ
ʜ
ʝ
 

ʧ
ʨ
ʦ
ʙ
ʣ
ʝ
ʤ
 
 

 

ɼ
6
.
 
ʂ
ʦ
ʣ
ʠ
ʯ
ʝ
ʩ
ʪ
ʚ
ʦ
 

ʠ
ʩ
ʧ
ʨ
ʘ
ʚ
ʣ
ʝ
ʥ
ʥ
ʳ
ʭ
 
ʦ
ʰ
ʠ
ʙ
ʦ
ʢ
 

 
ʉʨʝʜʥʝʝ 

ChatGPT 
0,90 3,05 4,67 0,05 2,76 4,24 2,52 2,38 0,81 1,29 

ʉʨʝʜʥʝʝ 

GigaChat 
1,14 3,95 5,57 0,38 2,67 6,14 2,38 2,33 1,05 1,38 

ʄʘʢʩʠʤʫʤ 

ChatGPT 
3 6 8 1 5 7 4 6 4 8 

ʄʘʢʩʠʤʫʤ 

GigaChat 
7 10 10 8 5 10 5 6 4 5 

ʄʘʢʩʠʤʫʤ  7 10 10 8 5 10 5 6 7 8 

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 

 

ʅʘ ʨʠʩʫʥʢʝ 21 ʧʦʢʘʟʘʥʦ ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʧʨʘʚʣʝʥʠʡ, ʢʦʪʦʨʳʝ 

ʩʜʝʣʘʣʠ ʩʪʫʜʝʥʪʳ ʧʨʠ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʝ ʩ ʅɻʆ-ʘʛʝʥʪʘʤʠ. 
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ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 

ʈʠʩʫʥʦʢ 21 ï ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʩʧʨʘʚʣʝʥʠʡ 

 

ɸʥʘʣʠʟ ʢʦʣʠʯʝʩʪʚʘ ʠʪʝʨʘʮʠʡ, ʢʦʪʦʨʳʝ ʧʦʪʨʝʙʦʚʘʣʠʩʴ ʜʣʷ ʚʳʨʘʙʦʪʢʠ 

ʢʦʜʘ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ, ʧʨʦʭʦʜʷʱʝʛʦ ʢʦʥʪʨʦʣʴʥʳʝ ʧʨʠʤʝʨʳ, ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʧʨʦʩʪʳʝ ʟʘʜʘʯʠ ʚʩʝ ʅɻʆ-ʘʛʝʥʪʳ ʧʦʤʦʛʘʶʪ ʨʝʰʘʪ ɹʟʘ 1ï2 ʠʪʝʨʘʮʠʠ. ʈʝʟʫʣʴʪʘʪʳ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʠʪʝʨʘʮʠʡ ʜʦ ʧʦʣʫʯʝʥʠʷ ʢʦʜʘ, ʧʨʦʰʝʜʰʝʛʦ 

ʪʝʩʪʦʚʳʡ ʧʨʠʤʝʨ, ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 13. 

 

ʊʘʙʣʠʮʘ 13 ï ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʪʝʨʘʮʠʡ 
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ʦ
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ʷ
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ʦ
ʛ
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ʦ
ʣ
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ʝ
ʩ
ʪ
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ʦ
 
ʰ
ʘ
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ʦ
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ʫ
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ʝ
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ʛ
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ʦ
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ʥ
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ʜ
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ʦ
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ʝ
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ʪ
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ʦ
ʩ
ʪ
ʘ
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ʦ
ʚ
ʢ
ʠ
 
ʟ
ʘ
ʜ
ʘ
ʯ
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ʜ
ʦ
 

ʧ
ʨ
ʦ
ʭ
ʦ
ʞ
ʜ
ʝ
ʥ
ʠ
ʷ
 
ʪ
ʝ
ʩ
ʪ
ʦ
ʚ
ʦ
ʛ
ʦ
 

ʧ
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ɼ
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ʂ
ʦ
ʣ
ʠ
ʯ
ʝ
ʩ
ʪ
ʚ
ʦ
 
ʰ
ʘ
ʛ
ʦ
ʚ
 
ʜ
ʦ
 

ʧ
ʦ
ʣ
ʫ
ʯ
ʝ
ʥ
ʠ
ʷ
 
ʢ
ʦ
ʜ
ʘ
,
 
ʧ
ʨ
ʦ
ʰ
ʝ
ʜ
ʰ
ʝ
ʛ
ʦ
 

ʪ
ʝ
ʩ
ʪ
ʦ
ʚ
ʳ
ʡ
 
ʧ
ʨ
ʠ
ʤ
ʝ
ʨ
 
(
ʉ
ʦ
ʛ
ʣ
ʘ
ʩ
ʥ
ʦ
 

ʰ
ʘ
ʛ
ʘ
ʤ
 
ʜ
ʠ
ʘ
ʣ
ʦ
ʛ
ʘ
 
1
)

 

ʉʨʝʜʥʝʝ 

ChatGPT 
1,29 1,24 1,19 1,67 1,81 1,29 0,10 1,24 

ʉʨʝʜʥʝʝ 

GigaChat 
1,48 1,57 1,43 2,05 2,95 1,52 0,29 2,00 

ʄʘʢʩʠʤʫʤ  

ChatGPT 
5,00 4 4 9 5 4 1 4 

ʄʘʢʩʠʤʫʤ  

GigaChat 
5,00 4 4 6 19 4 2 5 

ʄʘʢʩʠʤʫʤ 5 4 4 9 19 4 2 5 

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 
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ɻʨʘʬʠʢ ʥʘ ʨʠʩʫʥʢʝ 22 ʦʪʨʘʞʘʝʪ ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʪʝʨʘʮʠʡ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʢʦʨʨʝʢʪʥʦʛʦ ʢʦʜʘ, ʧʨʦʰʝʜʰʝʛʦ ʚʩʝ ʪʝʩʪʦʚʳʝ 

ʧʨʠʤʝʨʳ. ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ GigaChat ʪʨʝʙʫʝʪ 

ʙʦʣʴʰʝ ʠʪʝʨʘʮʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ChatGPT. 

ʈʦʣʴ ʘʛʝʥʪʘ ʢʦʨʨʝʣʠʨʫʝʪ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʥʝʦʙʭʦʜʠʤʳʭ ʠʪʝʨʘʮʠʡ, 

ʘʛʝʥʪ-ʪʝʩʪʠʨʦʚʱʠʢ ʠ ʘʛʝʥʪ-ʘʥʘʣʠʪʠʢ ʧʦʤʦʛʘʣʠ ʩ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯʠ ʟʘ ʙʦʣʴʰʝʝ 

ʢʦʣʠʯʝʩʪʚʦ ʠʪʝʨʘʮʠʡ. 

ʊʘʢʞʝ ʥʝʢʦʪʦʨʳʝ ʩʪʫʜʝʥʪʳ ʟʘʤʝʯʘʣʠ, ʯʪʦ GigaChat ʥʘ ʥʝʢʦʪʦʨʳʭ 

ʜʠʘʣʦʛʘʭ ʪʝʨʷʣ ʢʦʥʪʝʢʩʪ ʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʨʝʟʫʣʴʪʘʪʘ ʪʨʝʙʦʚʘʣʦʩʴ ʥʝʪʠʧʠʯʥʦ 

ʤʥʦʛʦ ʠʪʝʨʘʮʠʡ. ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʯʝʤ ʧʨʦʱʝ ʪʝʤʘ ʜʠʘʣʦʛʘ, ʪʝʤ 

ʤʝʥʴʰʝ ʠʪʝʨʘʮʠʡ ʪʨʝʙʫʝʪʩʷ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ. 

 

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 

ʈʠʩʫʥʦʢ 22 ï ʉʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʠʪʝʨʘʮʠʡ 

 

ʇʦʥʷʪʥʦʩʪʴ ʠʩʧʨʘʚʣʝʥʠʡ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʦʪ ʤʦʜʝʣʝʡ ʷʚʣʷʝʪʩʷ 

ʩʫʙʲʝʢʪʠʚʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ, ʦʜʥʘʢʦ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʦʙʲʷʩʥʝʥʠʷ ʘʛʝʥʪʦʚ 

ʩʪʫʜʝʥʪʳ ʧʦʯʪʠ ʚʩʝʛʜʘ ʦʮʝʥʠʚʘʣʠ ʢʘʢ ʧʦʥʷʪʥʳʝ, ʦʜʥʘʢʦ ʠʩʧʨʘʚʣʝʥʠʷ ʚ ʢʦʜʝ ʙʳʣʠ 

ʧʦʥʷʪʥʳ ʣʠʰʴ ʚ 70ï80% ʩʣʫʯʘʝʚ. ʄʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʩʪʫʜʝʥʪʳ 

ʧʝʨʝʦʮʝʥʠʚʘʶʪ ʩʦʙʩʪʚʝʥʥʳʝ ʥʘʚʳʢʠ ʠ ʢʦʤʧʝʪʝʥʮʠʠ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʵʪʠʤ ʝʩʪʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʩʰʠʨʝʥʠʷ ʠʭ ʟʥʘʥʠʡ. ʆʮʝʥʢʘ ʩʪʫʜʝʥʪʘʤʠ ʧʦʥʷʪʥʦʩʪʠ 

ʠʩʧʨʘʚʣʝʥʠʡ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 14. 
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ʊʘʙʣʠʮʘ 14 ï ʆʮʝʥʢʘ ʧʦʥʷʪʥʦʩʪʠ ʠʩʧʨʘʚʣʝʥʠʡ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʇʦʢʘʟʘʪʝʣʴ ɼ
1
.
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ʘ
ʩ
ʢ
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ʠ
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ʳ
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ʠ
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ʠ
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ʘ
ʤ
 
ʧ
ʦ
ʥ
ʷ
ʪ
ʥ
ʦ

 

ɼ
4
.
 
ʆ
ʙ
ʲ
ʷ
ʩ
ʥ
ʝ
ʥ
ʠ
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ʠ
ʠ
 
ʚ
ʘ
ʤ
 
ʧ
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ʥ
ʷ
ʪ
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ʲ
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ʩ
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ʥ
ʠ
ʝ
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ʛ
ʝ
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ʝ
ʰ
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ʘ
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ʥ
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ʉ
ʦ
ʛ
ʣ
ʘ
ʩ
ʥ
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ʰ
ʘ
ʛ
ʘ
ʤ
 
ʜ
ʠ
ʘ
ʣ
ʦ
ʛ
ʘ
 
1
)

 

ʇʦʥʷʪʥʦ  30 44 42 43 42 42 32 0 

ɺʩʝʛʦ ʠʩʧʨʘʚʣʝʥʠʡ 

/ʩʦʚʝʪʦʚ  
43 47 45 45 45 45 40 45 

ʇʨʦʮʝʥʪ ʧʦʥʷʪʥʳʭ  70 94 93 96 93 93 80 0 

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 

 

ʅʘ ʨʠʩʫʥʢʝ 23 ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʠʘʛʨʘʤʤʘ, ʧʦʢʘʟʳʚʘʶʱʘʷ ʦʮʝʥʢʫ 

ʫʯʘʱʠʤʠʩʷ ʚʣʠʷʥʠʷ ʥʘ ʥʠʭ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ •  çʄʘʪʝʨʠʘʣ ʥʝ ʧʦʥʷʪʝʥ 

ʦʙʫʯʘʶʱʠʤʩʷè, •  çʇʨʝʧʦʜʘʚʘʪʝʣʴ ʥʝ ʜʘʝʪ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʢʦʤʤʝʥʪʘʨʠʠ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʣʫʯʰʝʥʠʝè, çʇʨʝʧʦʜʘʚʘʪʝʣʴ ʥʝ ʧʦʚʳʰʘʝʪ 

ʢʚʘʣʠʬʠʢʘʮʠʶè •  ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʢʫʨʩʘ.  

 

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 

ʈʠʩʫʥʦʢ 23 ï ʆʮʝʥʢʘ ʚʣʠʷʥʠʷ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ 

ʀʟ ʜʘʥʥʳʭ ʨʠʩʫʥʢʘ 23 ʚʠʜʥʦ, ʯʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʙʫʯʘʶʱʠʭʩʷ ʩ 

ʅɻʆ-ʘʛʝʥʪʘʤʠ ʩʥʠʞʘʣʦ ʚʣʠʷʥʠʝ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ •  çʄʘʪʝʨʠʘʣ ʥʝ 

ʧʦʥʷʪʝʥ ʦʙʫʯʘʶʱʠʤʩʷè, •  çʇʨʝʧʦʜʘʚʘʪʝʣʴ ʥʝ ʜʘʝʪ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ 
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ʢʦʤʤʝʥʪʘʨʠʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʫʣʫʯʰʝʥʠʝè, çʇʨʝʧʦʜʘʚʘʪʝʣʴ 

ʥʝ ʧʦʚʳʰʘʝʪ ʢʚʘʣʠʬʠʢʘʮʠʶè • . ʉʥʠʞʝʥʠʝ ʚʣʠʷʥʠʷ ʜʘʥʥʳʭ ʬʘʢʪʦʨʦʚ 

ʩʠʣʘʤʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ, ʪʘʢ ʢʘʢ ʪʨʝʙʫʝʪ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ ʥʘ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʧʦʜʛʦʪʦʚʢʫ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʨʘʟʙʦʨ ʚʦʧʨʦʩʦʚ ʦʙʫʯʘʶʱʠʭʩʷ. ʇʨʠ ʵʪʦʤ ʅɻʆ-ʘʛʝʥʪʳ ʪʨʘʪʷʪ 

ʥʘ ʦʙʫʯʝʥʠʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʲʷʩʥʝʥʠʡ ʥʝʩʦʧʦʩʪʘʚʠʤʦ ʤʝʥʴʰʝʝ ʚʨʝʤʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝʤ ʅɻʆ-ʘʛʝʥʪʦʚ 

ʩʥʠʞʘʝʪ ʚʣʠʷʥʠʝ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʟʘ ʩʯʝʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʥʪʝʢʩʪʘ 

ʘʛʝʥʪʘ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ ʧʨʦʩʪʦʡ ʠ ʤʘʩʰʪʘʙʠʨʫʝʤʦʡ 

ʦʧʝʨʘʮʠʝʡ, ʯʝʤ ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. 

ʅʠʚʝʣʠʨʦʚʘʥʠʝ ʜʝʡʩʪʚʠʷ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ 

ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʪʦ, ʯʪʦ ʚ ʢʘʞʜʦʤ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʜʠʘʣʦʛʦʚ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʅɻʆ ʧʨʠʚʦʜʠʪ ʢ ʩʦʢʨʘʱʝʥʠʶ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ.  

ʈʝʟʫʣʴʪʘʪʳ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʩʪʫʜʝʥʪʘʤʠ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʠ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʅɻʆ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 15. 

 

ʊʘʙʣʠʮʘ 15 ï ʉʨʝʜʥʝʝ ʚʨʝʤʷ ʨʘʙʦʪʳ 

ɿʘʜʘʯʘ ʉ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʚ 

ʤʠʥʫʪʘʭ 

ʉ LLM ʚ ʤʠʥʫʪʘʭ 

ɼʠʘʣʦʛ 

1  

ɼʠʘʣʦʛ 

2 

ɼʠʘʣʦʛ 

3 

ɼʠʘʣʦʛ 

4 

ɼʠʘʣʦʛ 

5 

ɼʠʘʣʦʛ 

6 

1 651 587 532 600,9 574,4 475,4 620,1 

2 597 539,5 543,3 443,6 492,4 480,4 564,6 

3 720 583,7 614,1 549,8 513,1 568,6 485,4 

4 597 563,2 532,8 552,4 489,7 585,4 573,4 

5 636 558,2 467,2 509,6 443,6 460,9 543,4 

6 816 603,5 641,4 532,2 539,8 556,6 509 

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 

 

ʅʘ ʨʠʩʫʥʢʝ 24 ʧʦʢʘʟʘʥʦ ʩʨʘʚʥʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʪʨʸʭ ʟʘʜʘʯ 

ʩʪʫʜʝʥʪʘʤʠ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʠ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʅɻʆ. ʈʝʟʫʣʴʪʘʪʳ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʩʪʘʙʠʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ 
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ʩʪʫʜʝʥʪʘʤʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʅɻʆ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤ 

ʦʙʫʯʝʥʠʝʤ ʩ ʫʯʘʩʪʠʝʤ ʧʨʝʧʦʜʘʚʘʪʝʣʷ. 

 

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 

ʈʠʩʫʥʦʢ 24 ï ʉʨʘʚʥʝʥʠʝ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ: ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʠʣʠ ʇʨʝʧʦʜʘʚʘʪʝʣʴ ʠ ʅɻʆ 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʠʷʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʅɻʆ ʥʘ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ 

ʙʳʣ ʧʨʦʚʝʜʸʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʩ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʠ ʩ ʅɻʆ. ʆʮʝʥʢʘ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʧʨʦʚʦʜʠʣʘʩʴ ʚ 

ʧʨʦʮʝʥʪʘʭ ʧʦ ʬʦʨʤʫʣʝ (112) 

 

 ЎὝ  
̐̑̆ ̐

̐̑̆̐
ρππ, (112) 

 

ʛʜʝ  Ὕ̐̑̆̐ ï ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ; 

Ὕ  ï ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʘʥʘʣʦʛʠʯʥʦʡ ʟʘʜʘʯʠ ʩ ʅɻʆ-ʘʛʝʥʪʘʤʠ. 

 

ʊʘʢ ʢʘʢ ʚʨʝʤʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʅɻʆ ʚʘʨʴʠʨʫʝʪʩʷ, ʜʣʷ ʦʮʝʥʢʠ 

ʜʠʘʧʘʟʦʥʘ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʘʢʠʝ ʤʝʪʨʠʢʠ ʢʘʢ 

ʤʠʥʠʤʘʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʦʝ ʨʘʩʩʯʠʪʳʚʘʣʦʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʩ ʅɻʆ: ЎὝ  
̐̑̆̐

̐̑̆̐
ρππ ʠ 
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ʤʘʢʩʠʤʘʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʦʝ ʨʘʩʩʯʠʪʳʚʘʣʦʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʤʠʥʠʤʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʨʘʙʦʪʳ ʩ ʘʛʝʥʪʦʤ ЎὝ  
̐̑̆̐

̐̑̆̐
ρππ. 

ʈʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʟʘʜʘʯ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʅɻʆ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 

ʪʘʙʣʠʮʝ 17. ɺ ʩʨʝʜʥʝʤ ʧʨʠʤʝʥʝʥʠʝ ʅɻʆ ʧʦʟʚʦʣʠʣʦ ʩʦʢʨʘʪʠʪʴ ʚʨʝʤʷ 

ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ ʦʪ 10 ʜʦ 28,5%. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʫʩʪʦʡʯʠʚʳʡ 

ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʤʝʪʦʜʠʢʠ ʧʨʠ ʦʙʱʝʤ ʩʥʠʞʝʥʠʠ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ. 

ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʚʘʨʠʘʪʠʚʥʦʩʪʴ ʧʦ ʪʝʤʘʤ: ʚ ʦʪʜʝʣʴʥʳʭ ʪʝʤʘʭ 

ʩʦʢʨʘʱʝʥʠʝ ʤʠʥʠʤʘʣʴʥʦ (ʦʢʦʣʦ 2ï5%), ʪʦʛʜʘ ʢʘʢ ʚ ʜʨʫʛʠʭ ʜʦʩʪʠʛʘʝʪ 30ï38%.  

 

ʊʘʙʣʠʮʘ 16 ï ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʬʘʢʪʠʯʝʩʢʦʛʦ ʚʨʝʤʝʥʠ 

ɿʘʜʘʯʘ ʉ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ 

ʤʠʥ. 
άὥὼὝ   

ʚ ʤʠʥʫʪʘʭ 

ЎὝ   

ʚ 

ʧʨʦʮʝʥʪʘʭ 

άὭὲὝ   

ʚ ʤʠʥʫʪʘʭ 

ЎὝ   

ʚ 

ʧʨʦʮʝʥʪʘʭ 

1 651 620,1 4,75 475,4 26,97 

2 597 564,6 5,43 443,6 25,70 

3 720 614,1 14,71 485,4 32,58 

4 597 585,4 1,94 489,7 17,97 

5 636 558,2 12,23 443,6 30,25 

6 816 641,4 21,40 509 37,62 

ʉʨʝʜʥʝʝ 669,5 597,3 10,1 474,5 28,5 

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 

 

ʇʨʦʚʝʜʝʥʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦʟʚʦʣʷʝʪ ʜʘʪʴ ʦʪʚʝʪʳ ʥʘ ʚʳʜʚʠʥʫʪʳʝ ʚ 

ʧʘʨʘʛʨʘʬʝ 4.1 ʛʠʧʦʪʝʟʳ: 

- ʅʫʣʝʚʘʷ ʛʠʧʦʪʝʟʘ H0 ʦ ʪʦʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʠʢʠ ʥʝ ʦʢʘʟʳʚʘʝʪ 

ʟʥʘʯʠʤʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ, ʦʪʚʝʨʛʘʝʪʩʷ. 

- ɸʣʴʪʝʨʥʘʪʠʚʥʘʷ ʛʠʧʦʪʝʟʘ H1 ʦ ʪʦʤ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʠʢʠ 

ʩʦʢʨʘʱʘʝʪ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ ʩʪʫʜʝʥʪʦʚ, ʧʦʣʫʯʠʣʘ ʧʦʣʥʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ.  ɺ 

ʩʨʝʜʥʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʠʢʠ ʦʙʝʩʧʝʯʠʚʘʣʦ ʩʦʢʨʘʱʝʥʠʝ ʚʨʝʤʝʥʠ 

ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ ʥʘ 10ï28%, ʧʨʠ ʵʪʦʤ ʧʦ ʦʪʜʝʣʴʥʳʤ ʪʝʤʘʤ ʵʬʬʝʢʪ 

ʜʦʩʪʠʛʘʣ 30ï38%. 
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ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ ʯʪʦ, 

ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ ʧʨʠ ʦʙʫʯʝʥʠʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʵʬʬʝʢʪʠʚʥʘ ʧʦ ʢʨʠʪʝʨʠʶ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ 

ɿʋʅ ʟʘ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ ʟʘ ʩʯʝʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ 

ʢʦʥʪʘʢʪʥʦʡ ʨʘʙʦʪʳ ʠ ʩʥʠʞʝʥʠʷ ʚʣʠʷʥʠʷ ʟʘʚʠʩʷʱʠʭ ʦʪ ʢʚʘʣʠʬʠʢʘʮʠʠ 

ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʯʘʩʪʥʦʡ ʤʦʜʝʣʠ ʧʦʩʪʨʦʝʥʠʷ 

ʢʦʥʪʝʢʩʪʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʝ ʙʘʟʳ ʟʥʘʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʘʣʛʦʨʠʪʤʘ ʛʝʥʝʨʘʮʠʠ ʩ ʜʦʧʦʣʥʝʥʥʦʡ ʚʳʙʦʨʢʦʡ. 

 

4.2 ʇʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʟʜʘʥʠʶ ʢʦʤʧʣʝʢʩʘ 

ʧʨʦʛʨʘʤʤ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ 

 

ʈʝʢʦʤʝʥʜʫʝʤʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ 

ʦʙʫʯʘʶʱʝʡ ʩʠʩʪʝʤʳ, ʨʝʘʣʠʟʫʶʱʝʡ ʤʝʪʦʜʠʢʫ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ. ʅʘ ʦʩʥʦʚʝ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ ʨʘʟʨʘʙʦʪʘʥʘ 

ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʀʕʆʉ έὴὸὭάόάὄ, ʧʦʟʚʦʣʷʶʱʘ ̫ ʜʦʩʪʠʛʘʪʴ 

ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ɿʋʅ ʟʘ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ. ɼʘʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ 

ʤʦʞʝʪ ʣʝʯʴ ʚ ʦʩʥʦʚʫ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʚ ʩʬʝʨʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʠ ʢʦʤʧʣʝʢʩʦʚ ʧʨʦʛʨʘʤʤ, 

ʘʚʪʦʤʘʪʠʟʠʨʫʶʱʠʭ ʰʠʨʦʢʠʡ ʢʣʘʩʩ ʟʘʜʘʯ ʦʙʫʯʝʥʠʷ.  

ʂʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚ ʪʨʝʪʴʝʡ ʛʣʘʚʝ, ʧʦʩʪʨʦʝʥʠʝ ʀʆʊ ʩ ʧʨʠʤʝʥʝʥʠʝʤ  

ʤʝʪʦʜʠʢʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʪʨʘʝʢʪʦʨʠʠ ʜʦʣʞʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʫʪʝʤ ʧʨʠʤʝʥʝʥʠʷ ʧʨʘʚʠʣʘ: ʝʩʣʠ ʨʘʟʥʦʩʪʴ 

ʬʘʢʪʠʯʝʩʢʦʛʦ ʚʨʝʤʝʥʠ ʧʨʦʭʦʞʜʝʥʠʷ ʠ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʛʦ ʚʨʝʤʝʥʠ ʙʣʠʟʢʘ ʢ 

ʧʦʨʦʛʫ ʨʠʩʢʘ ʀ, ʪʦ ʫʯʘʩʪʥʠʢʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʪʨʝʤʷʪʩʷ ʢ ʜʦʩʪʠʞʝʥʠʶ 

ʦʙʫʯʘʶʱʠʤʩʷ ʤʠʥʠʤʘʣʴʥʦ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʫʨʦʚʥʷ ɿʋʅ 2 , ʚ 

ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʦʥʠ ʩʪʨʝʤʷʪʩʷ ʢ ʜʦʩʪʠʞʝʥʠʶ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ɿʋʅ 

2 . ʇʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʛʦ ʧʨʘʚʠʣʘ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʚ ʀʕʆʉ.  
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ɸʨʭʠʪʝʢʪʫʨʘ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʀʕʆʉ έὴὸὭάόάὄ  ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʥʘ 

ʨʠʩʫʥʢʝ 29. ʊʘʢʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ 

ʠʣʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʦʤʧʣʝʢʩʦʚ ʧʨʦʛʨʘʤʤ, ʨʝʘʣʠʟʫʶʱʠʭ 

ʧʨʠʥʮʠʧʳ ʵʣʝʢʪʨʦʥʥʦʛʦ ʘʜʘʧʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʙʫʯʝʥʠʷ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ. ɸʨʭʠʪʝʢʪʫʨʘ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʀʕʆʉ έὴὸὭάόάὄ  

ʚʢʣʶʯʘʝʪ ʪʘʢʠʝ ʤʦʜʫʣʠ ʢʘʢ çɺʝʜʝʥʠʝ ʘʛʝʥʪʦʚè, çɺʝʜʝʥʠʝ 

ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚè, çʆʙʫʯʝʥʠʝè, çʂʦʥʪʨʦʣʴ ʨʝʟʫʣʴʪʘʪʦʚè, 

çʇʨʝʦʙʨʘʟʦʚʘʥʠʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʛʨʘʬ ʟʥʘʥʠʡè, çɺʝʜʝʥʠʝ 

ʜʠʘʣʦʛʦʚè, çɺʳʙʦʨ ʷʟʳʢʦʚʦʡ ʤʦʜʝʣʠè, çʍʨʘʥʝʥʠʝ ʷʟʳʢʦʚʦʡ ʤʦʜʝʣʠè, 

çʇʦʩʪʨʦʝʥʠʝ ʢʦʥʪʝʢʩʪʘè, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʫʶ ʠ ʦʪʢʨʳʪʫʶ ʙʘʟʳ ʟʥʘʥʠʡ.  

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 

ʈʠʩʫʥʦʢ 29 ï ɸʨʭʠʪʝʢʪʫʨʘ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʀʕʆʉ έὴὸὭάόάὄ   

ʜʣʷ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ 

 

ʆʧʠʰʝʤ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 29 

ʤʦʜʫʣʝʡ, ʚʣʠʷʶʱʠʝ ʥʘ ʧʦ ʩʦʟʜʘʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʨʦʛʨʘʤʤ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ. 
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ʄʦʜʫʣʴ ʚʝʜʝʥʠʷ ʘʛʝʥʪʦʚ. ʆʨʠʛʠʥʘʣʴʥʳʡ ʤʦʜʫʣʴ ʦʩʥʦʚʘʥ ʥʘ 

ʧʨʝʜʣʦʞʝʥʥʳʭ ʚ ʧʘʨʘʛʨʘʬʝ 2.2 ʙʘʟʦʚʳʭ ʢʦʤʧʦʥʝʥʪʘʭ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʜʦʣʞʝʥ ʙʳʪʴ ʚʳʧʦʣʥʝʥ ʚ ʚʠʜʝ 

ʚʝʙ-ʠʥʪʝʨʬʝʡʩʘ, ʠ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʩʦʟʜʘʥʠʷ, ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠʣʠ ʫʜʘʣʝʥʠʷ 

ʘʛʝʥʪʦʚ ὥ  ɴὃ , ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʟʘʜʘʚʘʪʴ ʵʣʝʤʝʥʪʳ ὧὸὼ   ʠ ʫʢʘʟʳʚʘʪʴ, ʢʘʢʘʷ 

ʙʦʣʴʰʘʷ ʷʟʳʢʦʚʘʷ ʤʦʜʝʣʴ άὨὰ, ʜʦʣʞʥʳ ʚʳʧʦʣʥʷʪʴ ʬʫʥʢʮʠʠ ʘʛʝʥʪʘ. ɺ ʩʦʩʪʘʚ 

ʤʦʜʫʣʷ ʜʦʣʞʥʘ ʚʭʦʜʠʪʴ ʙʘʟʘ ʜʘʥʥʳʭ, ʭʨʘʥʷʱʘ ̫ ʠʥʬʦʨʤʘʮʠʶ  

ʦʙ ʘʛʝʥʪʘʭ. 

ɺ ʤʦʜʫʣʝ ʨʝʘʣʠʟʦʚʘʥʳ ʘʛʝʥʪʳ ʩʣʝʜʫʶʱʠʭ ʪʠʧʦʚ: 

ConversableAgent ï ʧʦʟʚʦʣʷʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʜʨʫʛ ʩ ʜʨʫʛʦʤ 

ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʤʝʥʘ ʩʦʦʙʱʝʥʠʷʤʠ ʜʣʷ ʩʦʚʤʝʩʪʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ. ɸʛʝʥʪ 

ʤʦʞʝʪ ʦʙʱʘʪʴʩʷ ʩ ʜʨʫʛʠʤʠ ʘʛʝʥʪʘʤʠ ʠ ʚʳʧʦʣʥʷʪʴ ʜʝʡʩʪʚʠʷ. ʈʘʟʥʳʝ ʘʛʝʥʪʳ 

ʤʦʛʫʪ ʨʘʟʣʠʯʘʪʴʩʷ ʪʝʤ, ʢʘʢʠʝ ʜʝʡʩʪʚʠʷ ʦʥʠ ʚʳʧʦʣʥʷʶʪ ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ 

ʩʦʦʙʱʝʥʠʷ. ɼʚʫʤʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʤʠ ʧʦʜʢʣʘʩʩʘʤʠ ʷʚʣʷʶʪʩʷ AssistantAgent 

ʠ UserProxyAgent. 

AssistantAgent ï ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʨʘʙʦʪʳ ʚ ʢʘʯʝʩʪʚʝ ʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʝ 

ʅɻʆ. ʆʥ ʤʦʞʝʪ ʥʘʧʠʩʘʪʴ ʢʦʜ Python (ʚ ʙʣʦʢʝ ʢʦʜʠʨʦʚʘʥʠʷ Python), ʢʦʪʦʨʳʡ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʤʦʞʝʪ ʚʳʧʦʣʥʠʪʴ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʩʦʦʙʱʝʥʠʷ. ɸʛʝʥʪ ʪʘʢʞʝ 

ʤʦʞʝʪ ʧʦʣʫʯʘʪʴ ʨʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʠʷ ʠ ʧʨʝʜʣʘʛʘʪʴ ʠʩʧʨʘʚʣʝʥʠʷ ʠʣʠ 

ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ. ɽʛʦ ʧʦʚʝʜʝʥʠʝ ʤʦʞʥʦ ʠʟʤʝʥʠʪʴ, ʧʝʨʝʜʘʚ ʥʦʚʦʝ 

ʩʠʩʪʝʤʥʦʝ ʩʦʦʙʱʝʥʠʝ. 

UserProxyAgent ï ʢʦʥʮʝʧʪʫʘʣʴʥʦ ʷʚʣʷʝʪʩʷ ʧʨʦʢʩʠ-ʘʛʝʥʪʦʤ ʜʣʷ ʣʶʜʝʡ, 

ʢʦʪʦʨʳʡ ʧʦ ʫʤʦʣʯʘʥʠʶ ʟʘʧʨʘʰʠʚʘʝʪ ʚʚʦʜʠʤʳʝ ʯʝʣʦʚʝʢʦʤ ʜʘʥʥʳʝ ʚ ʢʘʯʝʩʪʚʝ 

ʦʪʚʝʪʘ ʘʛʝʥʪʘ ʧʨʠ ʢʘʞʜʦʤ ʭʦʜʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʘ ʪʘʢʞʝ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʳʧʦʣʥʷʪʴ ʢʦʜ ʠ ʚʳʟʳʚʘʪʴ ʬʫʥʢʮʠʠ. 

ʄʦʜʫʣʴ ʚʝʜʝʥʠʷ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. ʄʦʜʫʣʴ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʫʯʝʙʥʳʤʠ ʢʫʨʩʘʤʠ ʠ ʚʭʦʜʷʱʠʤʠ ʚ ʥʠʭ 

ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʘʣʠʟʘʮʠʝʡ ʀʕʆʉ, 

ʦʧʠʩʘʥʥʦʡ ʚ ʧʘʨʘʛʨʘʬʝ 1.4. ʄʦʜʫʣʴ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʚʠʜʝ ʚʝʙ-ʠʥʪʝʨʬʝʡʩʘ ʠ ʙʘʟʳ 
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ʜʘʥʥʳʭ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʭʨʘʥʝʥʠʷ, ʜʦʙʘʚʣʝʥʠʷ ʠ ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʠʣʠ 

ʫʜʘʣʝʥʠʷ ʠʟʫʯʘʝʤʳʭ ʜʠʩʮʠʧʣʠʥ c, ʠ ʚʭʦʜʷʱʠʭ ʚ ʥʠʭ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ 

ʤʘʪʝʨʠʘʣʦʚ ei. ɿʘʧʦʣʥʝʥʠʝ ʤʦʜʫʣʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠȢ  

ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʘ  ̫ ʙʘʟʘ ʟʥʘʥʠʡ. ʆʨʠʛʠʥʘʣʴʥʘʷ ʙʘʟʘ ʟʥʘʥʠʡ 

ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʭʨʘʥʝʥʠʷ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʥʘ ʦʩʥʦʚʝ 

ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ Ὁ̒ ʢʫʨʩʘ ʢʦʤʧʝʪʝʥʪʥʦʩʪʥʦʛʦ ʩʝʛʤʝʥʪʘ ʙʘʟʳ 

ʟʥʘʥʠʡ ὑὦ, ʢʦʪʦʨʳʡ ʧʨʝʜʫʩʤʦʪʨʝʥ ʧʨʝʜʣʦʞʝʥʥʦʡ ʚ ʧʘʨʘʛʨʘʬʝ 2.3 ʯʘʩʪʥʦʡ 

ʤʦʜʝʣʴʶ ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʪʝʢʩʪʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʝ ʙʘʟʳ 

ʟʥʘʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʣʛʦʨʠʪʤʘ ʛʝʥʝʨʘʮʠʠ ʩ ʜʦʧʦʣʥʝʥʥʦʡ ʚʳʙʦʨʢʦʡ.  

ʊʝʤʘʪʠʯʝʩʢʠʡ ʩʝʛʤʝʥʪ ʙʘʟʳ ʟʥʘʥʠʡ ʩʬʦʨʤʠʨʦʚʘʥ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʘʥʘʣʠʟʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ. ʇʨʠʤʝʨ ʘʥʘʣʠʟʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ 

ʩʪʘʥʜʘʨʪʦʚ çʇʨʦʛʨʘʤʤʠʩʪè, çʉʧʝʮʠʘʣʠʩʪ ʧʦ ʪʝʩʪʠʨʦʚʘʥʠʶ ʚ ʦʙʣʘʩʪʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡè, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʚʳʜʝʣʝʥʠʝ ʥʝʢʦʪʦʨʳʭ 

ʧʦʥʷʪʠʡ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ ʧʨʠʚʝʜʝʥ ʚ ʧʨʠʣʦʞʝʥʠʠ ɸ. 

ʆʪʢʨʳʪʘʷ ʙʘʟʘ ʟʥʘʥʠʡ. ʇʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ ʭʨʘʥʝʥʠʷ, ʦʧʠʩʘʥʥʦʛʦ ʚ 

ʧʘʨʘʛʨʘʬʝ 2.3 ʩʝʛʤʝʥʪʘ ʙʘʟʳ ʟʥʘʥʠʡ ʦʙʱʝʛʦ ʥʘʟʥʘʯʝʥʠʷ ὑὦ, ʚ ʢʘʯʝʩʪʚʝ 

ʢʦʪʦʨʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʪʢʨʳʪʘʷ ʙʘʟʘ ʟʥʘʥʠʡ DBPedia. 

ʄʦʜʫʣʴ ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʪʝʢʩʪʦʚ ʜʠʩʮʠʧʣʠʥ. ʄʦʜʫʣʴ ʧʦʩʪʨʦʝʥʠʷ 

ʢʦʥʪʝʢʩʪʦʚ ʜʠʩʮʠʧʣʠʥ ʜʦʣʞʝʥ ʚʳʧʦʣʥʷʪʴ ʟʘʧʦʣʥʝʥʠʝ ʤʥʦʞʝʩʪʚʘ ὧὸὼ ʠ 

ʨʝʘʣʠʟʫʝʪ ʘʣʛʦʨʠʪʤ ʦʧʠʩʘʥʥʦʡ ʚ ʧʘʨʘʛʨʘʬʝ 3.1 ʬʫʥʢʮʠʠ ʛʝʥʝʨʘʮʠʠ ὫὩὲ. 

ʄʦʜʫʣʴ ʦʙʫʯʝʥʠʷ. ʄʦʜʫʣʴ ʨʝʘʣʠʟʫʝʪ ʧʨʝʜʣʦʞʝʥʥʫʶ ʚ ʧʘʨʘʛʨʘʬʝ 2.3 

ʯʘʩʪʥʫʶ ʤʦʜʝʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ 

ʠ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʘʛʝʥʪʦʚ-ʦʙʫʯʘʶʱʠʭʩʷ ὃ  ʠ ʩ 

ʧʨʝʧʦʜʘʚʘʪʝʣʷʤʠ ὃ ʠ ʅɻʆ-ʘʛʝʥʪʘʤʠ ὃ , ʫʯʘʩʪʚʫʶʱʠʤʠ ʚ ʫʯʝʙʥʦʤ ʧʨʦʮʝʩʩʝ. 

ɼʣʷ ʤʘʨʰʨʫʪʠʟʘʮʠʠ ʩʦʦʙʱʝʥʠʡ ʚ ʤʦʜʫʣʝ ʟʘʜʝʡʩʪʚʦʚʘʥ ʘʛʝʥʪ-ʤʦʜʝʨʘʪʦʨ ὥ, ʘ 

ʜʣʷ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ɿʋʅ ʠ ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʥʠʡ 

ʘʛʝʥʪʳ-ʚʝʨʠʬʠʢʘʪʦʨʳ ὃ.   

ʄʦʜʫʣʴ ʚʝʜʝʥʠʷ ʜʠʘʣʦʛʦʚ. ɼʦʣʞʝʥ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʤʝʞʜʫ ʘʛʝʥʪʘʤʠ ὃ  ὥ ȟ᷾ ὥ ȟ᷾ὃ ᷾ ὥ ᷾ὃ  ʩʦʛʣʘʩʥʦ ʦʧʠʩʘʥʥʦʡ ʚʦ 
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ʚʪʦʨʦʡ ʛʣʘʚʝ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʧʨʦʛʨʘʤʤʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʬʨʝʡʤʚʦʨʢ Autogen ʠ ʨʘʟʨʘʙʦʪʘʥʥʘ ̫ʘʚʪʦʨʦʤ ʧʨʦʛʨʘʤʤʘ ʜʣʷ ʕɺʄ çɹʨʦʢʝʨ 

ʩʦʦʙʱʝʥʠʡè (RU 2021667569). ʆʙʦʛʘʱʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʪʘʢʞʝ ʧʫʪʝʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʠʢʠ ʚʳʟʦʚʘ ʬʫʥʢʮʠʠ ʧʨʠ ʦʙʨʘʱʝʥʠʠ ʟʘ ʬʘʢʪʠʯʝʩʢʠʤʠ 

ʤʘʪʝʨʠʘʣʘʤʠ ʢ ɹɼ ʤʦʜʫʣʝʡ ʚʝʜʝʥʠʷ ʘʛʝʥʪʦʚ ʠ ʤʦʜʫʣʷ ʦʙʫʯʝʥʠʷ. ɺʳʟʦʚ 

ʬʫʥʢʮʠʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʘʚʪʦʨʦʤ 

ʧʨʦʛʨʘʤʤʥʳʭ ʢʦʤʧʣʝʢʩʦʚ çʄʦʜʫʣʴ ʛʝʥʝʨʘʮʠʠ ʟʘʧʨʦʩʦʚ ʢ 

ʦʙ̡ʝʢʪʥʦ-ʨʝʣʷʮʠʦʥʥʦʡ ʙʘʟʝ ʜʘʥʥʳʭ ʠʟ ʝʩʪʝʩʪʚʝʥʥʦ-ʷʟʳʢʦʚʦʛʦ ʟʘʧʨʦʩʘè 

(RU 2012612770) ʠ çʄʦʜʫʣʴ ʪʨʘʥʩʣʷʮʠʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʷʟʳʢʦʚʳʭ ʟʘʧʨʦʩʦʚ ʢ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʜʘʥʥʳʭ Freebase ʠ DBpedia ʯʝʨʝʟ 

ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʷʟʳʢè (RU 2016611913) 

ʄʦʜʫʣʴ ʢʦʥʪʨʦʣʷ ʨʝʟʫʣʴʪʘʪʦʚ. ʈʝʘʣʠʟʫʝʪ ʧʨʝʜʣʦʞʝʥʥʳʝ ʚ ʧʘʨʘʛʨʘʬʝ 

2.2 ʬʫʥʢʮʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ὶίὸὶȟὥȟl  ʠ ὶὰὸὶȟὥȟl ȟ ʘ ʪʘʢʞʝ 

ʬʫʥʢʮʠʶ ʛʨʫʧʧʦʚʦʛʦ ʫʨʦʚʥʷ ὶὸὶὸὶȟὃ.  

ʄʦʜʫʣʴ ʚʳʙʦʨʘ ʷʟʳʢʦʚʦʡ ʤʦʜʝʣʠ. ʄʦʜʫʣʴ ʦʩʥʦʚʘʥ ʥʘ ʩʦʟʜʘʥʥʦʡ 

ʘʚʪʦʨʘʤ ʧʨʦʛʨʘʤʤʝ ʜʣʷ ʕɺʄ çʄʦʜʫʣʴ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʩ 

ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʠʝʨʘʨʭʠʠè (RU 2012613739) ʧʦʟʚʦʣʷʝʪ ʩ 

ʫʯʝʪʦʤ ʚʭʦʜʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʧʘʨʘʤʝʪʨʦʚ ʩʨʝʜʳ ʚʳʧʦʣʥʠʪʴ ʚʳʙʦʨ ʤʦʜʝʣʠ 

άὨὰ, ʢʦʪʦʨʘʷ ʦʧʠʩʘʥʘ ʚ ʧʘʨʘʛʨʘʬ 2.2 ʧʨʠ ʬʦʨʤʘʣʠʟʘʮʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ 

ʘʛʝʥʪʘ ὥ  “ȟάὨὰȟὧὸὼ  . ɺʳʙʦʨ ʧʨʦʚʦʜʠʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʊ. ʉʘʘʪʠ ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ ʠʝʨʘʨʭʠʡ. 

ʄʦʜʫʣʴ ʭʨʘʥʝʥʠʷ ʷʟʳʢʦʚʳʭ ʤʦʜʝʣʝʡ. ʄʦʜʫʣʴ ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʤʦʜʝʣʝʡ mdl ʠ ʤʦʞʝʪ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥ ʥʘ ʦʩʥʦʚʝ ʬʨʝʡʤʚʦʨʢʘ ʜʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʙʦʣʴʰʠʤʠ ʷʟʳʢʦʚʳʤʠ ʤʦʜʝʣʷʤʠ Ollama. 

ʆʧʠʩʘʥʥʘʷ ʘʨʭʠʪʝʢʪʫʨʘ ʥʦʩʠʪ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʠʤʝʥʝʥʘ ʚ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯʘʭ ʧʦ ʩʦʟʜʘʥʠʶ ʀʕʆʉ. 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʩʪʘʚʫ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ 

ʦʙʫʯʘʶʱʝʡ ʩʠʩʪʝʤʳ, ʨʝʘʣʠʟʫʶʱʝʡ ʤʝʪʦʜʠʢʫ ʦʧʝʨʘʪʠʚʥʦʛʦ 
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ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʚ ʥʘʩʪʦʷʱʝʤ ʧʘʨʘʛʨʘʬʝ ʘʨʭʠʪʝʢʪʫʨʘ ʀʕʆʉ έὴὸὭάόάὄ  

ʧʦʟʚʦʣʠʣʘ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʪʦʪʠʧ ʢʦʤʧʣʝʢʩʘ ʧʨʦʛʨʘʤʤ, ʦʩʥʦʚʥʳʝ ʩʪʨʫʢʪʫʨʥʳʝ 

ʵʣʝʤʝʥʪʳ ʩʠʩʪʝʤʳ ʢʦʪʦʨʦʛʦ ʦʧʠʩʘʥʳ ʥʠʞʝ. ʇʨʦʪʦʪʠʧ ʩʦʜʝʨʞʠʪ ʨʘʟʜʝʣʳ, 

ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʢ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ 

ʦʙʫʯʘʶʱʝʡ ʩʠʩʪʝʤʳ, ʨʝʘʣʠʟʫʶʱʝʡ ʤʝʪʦʜʠʢʫ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ. 

ʅʘ ʨʠʩʫʥʢʝ 30 ʧʦʢʘʟʘʥ ʠʥʪʝʨʬʝʡʩ ʛʣʘʚʥʦʛʦ ʵʢʨʘʥʘ ʜʣʷ ʦʙʫʯʘʶʱʝʛʦʩʷ. 

ʅʘ ʛʣʘʚʥʦʤ ʵʢʨʘʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʧʠʩʘʥʥʳʝ ʚ ʧʘʨʘʛʨʘʬʝ 2.2 ʙʘʟʦʚʳʝ 

ʢʦʤʧʦʥʝʥʪʳ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ: 

ʜʦʩʪʫʧʥʳʝ ʢʫʨʩʳ ʧʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʩ ʫʢʘʟʘʥʠʝʤ ʷʟʳʢʘ, ʫʨʦʚʥʷ 

ʩʣʦʞʥʦʩʪʠ, ʨʝʡʪʠʥʛʘ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʠ ʢʦʣʠʯʝʩʪʚʘ ʫʯʘʩʪʥʠʢʦʚ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʯʠʩʣʝʥʠʷ ʪʝʢʫʱʠʭ ʟʥʘʯʝʥʠʡ ʦʧʠʩʘʥʥʦʡ ʚ ʧʘʨʘʛʨʘʬʝ 2.2 

ʬʫʥʢʮʠʠ ὶὸὶὸὶȟὃ ʦʪʦʙʨʘʞʘʝʪʩʷ ʪʝʢʫʱʠʡ ʫʨʦʚʝʥʴ ɿʋʅ ʧʦ ʢʘʞʜʦʤʫ ʢʫʨʩʫ. 

ʆʪʦʙʨʘʞʝʥʠʝ ʧʨʦʛʨʝʩʩʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʝʡʩʪʚʠʶ ʤʝʪʦʜʠʢʠ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʨʠ ʵʣʝʢʪʨʦʥʥʦʤ 

ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ çʆʮʝʥʢʘ ʪʝʢʫʱʠʭ ʧʘʨʘʤʝʪʨʦʚ ʀʆʊè, 

ʦʧʠʩʘʥʥʦʤʫ ʚ ʧʘʨʘʛʨʘʬʝ 3.1. 

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 

ʈʠʩʫʥʦʢ 30 ï ʉʧʠʩʦʢ ʜʦʩʪʫʧʥʳʭ ʢʫʨʩʦʚ ʥʘ ʩʪʦʨʦʥʝ ʫʯʝʥʠʢʘ 
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ʅʘ ʨʠʩʫʥʢʝ 31 ʧʦʢʘʟʘʥ ʠʥʪʝʨʬʝʡʩ ʵʢʨʘʥ ʩ ʫʯʝʙʥʳʤ ʤʘʪʝʨʠʘʣʦʤ, 

ʧʨʠʚʝʜʸʥ ʧʨʠʤʝʨ ʠʟʫʯʝʥʠʷ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʠʥʪʝʨʘʢʪʠʚʥʦʡ 

ʧʦʜʜʝʨʞʢʦʡ ʦʪ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʘʛʝʥʪʦʚ. ʅʘ ʵʢʨʘʥʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʪʨʫʢʪʫʨʘ 

ʢʫʨʩʘ, ʪʝʢʫʱʠʡ ʫʨʦʢ, ʩʦʜʝʨʞʠʤʦʝ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʙʣʦʢʘ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʟʘʜʘʥʠʝ. ʂʫʨʩʳ ci ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝʛʤʝʥʪʘ ὑὦ ʟʘ ʩʯʝʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʠʩʘʥʥʦʡ ʚ ʧʘʨʘʛʨʘʬʝ 3.2 ʬʫʥʢʮʠʠ ὸέͅὯὦ. ʃʠʩʪʠʥʛ ʦʙʨʘʱʝʥʠʷ 

ʢ ʩʝʛʤʝʥʪʘʤ ʙʘʟʳ ʟʥʘʥʠʡ ʧʨʠʚʝʜʝʥ ʚ ʧʨʠʣʦʞʝʥʠʠ ʀ. 

ɺ ʧʨʘʚʦʡ ʯʘʩʪʠ ʨʘʩʧʦʣʦʞʝʥ ʠʥʪʝʨʬʝʡʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʘʛʝʥʪʘʤʠ (ʇʨʝʧʦʜʘʚʘʪʝʣʴ, ʇʨʦʛʨʘʤʤʠʩʪ, ɸʥʘʣʠʪʠʢ), 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʩ ʦʙʫʯʘʶʱʠʤʩʷ ʧʫʪʝʤ ʚʝʜʝʥʠʷ ʜʠʘʣʦʛʦʚ, ʚʭʦʜʷʱʠʭ ʚ 

ʤʥʦʞʝʩʪʚʦ Ὀ, ʦʧʠʩʘʥʥʦʝ ʚ ʧʘʨʘʛʨʘʬʝ 2.2. 

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 

ʈʠʩʫʥʦʢ 31 ï ʋʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʠ ʨʘʙʦʪʘ ʩ ʘʛʝʥʪʘʤʠ ʥʘ ʩʪʦʨʦʥʝ ʫʯʝʥʠʢʘ 

 

ʇʨʠʚʝʜʝʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 31 ʜʠʘʣʦʛ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠʩʘʥ ʚ 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʦʤ ʤʦʜʝʣʴʶ ʫʯʘʩʪʥʠʢʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ 

ʚʠʜʝ:  
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ī ὃ ˛̘̟̠̂̔́̉̊̒̚ȟ̃ ̝̑̆̐̏̅́̃́̓̆̌ẖ̌ ̎́̌̉̓̉̋ȟ̃ ̑̏̄̑́̍̍̉̒̓; 

ī Ὠ  ộὃȟὝὼὸȟ ỚȠ  

ī ὸὼὸ  Ⱥʆʙʲʷʩʥʠʪʝ ʧʦʜʨʦʙʥʝʝè;  

ī ὸὼὸ Ⱥ̆ ̘̏̄̉̆̒̋̉̆ ̘̠̈̎́̆̎̉ȣ̖̐̑̏̄̑́̍̍́è;  

ī ὸὼὸ  Ⱥ 4ÒÕÅȿ&ÁÌÓÅ  ɀ ̞̓̏ ȣ ̃ ́̎́̌̉̓̉̋̆Ȼ;  

ī ὸὼὸ  çˏ ̏̓ ̐̑̉̍̆̑ ̋̏̅́ ̎́ 0ÙÔÈÏÎè. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʜʘʥʥʳʝ ʜʠʘʣʦʛʘ Ὠʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʥʪʝʢʩʪʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʘʛʝʥʪʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʧʨʝʜʣʦʞʝʥʥʦʡ ʚ ʧʘʨʘʛʨʘʬʝ 2.3 ʯʘʩʪʥʦʡ ʤʦʜʝʣʠ ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʪʝʢʩʪʘ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʝ ʙʘʟʳ ʟʥʘʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʣʛʦʨʠʪʤʘ 

ʛʝʥʝʨʘʮʠʠ ʩ ʜʦʧʦʣʥʝʥʥʦʡ ʚʳʙʦʨʢʦʡ. 

ʅʘ ʨʠʩʫʥʢʝ 32 ʧʦʢʘʟʘʥ ʵʢʨʘʥ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʩ ʜʦʩʪʫʧʦʤ ʢ ʩʧʠʩʢʫ 

ʢʫʨʩʦʚ, ʠʭ ʩʦʜʝʨʞʘʥʠʶ ʠ ʧʨʦʛʨʝʩʩʫ ʦʙʫʯʘʶʱʠʭʩʷ. ʇʨʦʛʨʝʩʩ ʦʙʫʯʘʶʱʠʭʩʷ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʠʢʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʨʠ ʵʣʝʢʪʨʦʥʥʦʤ ʦʙʫʯʝʥʠʠ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʢʘʢ ʪʝʢʫʱʝʝ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ὶὸὶὸὶȟὃ. 

 

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 

ʈʠʩʫʥʦʢ 32 ï ʇʘʥʝʣʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʢʫʨʩʘʤʠ ʠ ʦʪʩʣʝʞʠʚʘʥʠʝʤ 

ʫʩʧʝʚʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʦʚ  
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ʅʘ ʨʠʩʫʥʢʝ 33 ʧʦʢʘʟʘʥ ʠʥʪʝʨʬʝʡʩ ʫʧʨʘʚʣʝʥʠʷ ʘʛʝʥʪʘʤʠ: ʧʨʝʧʦʜʘʚʘʪʝʣʴ, 

ʘʥʘʣʠʪʠʢ, ʪʝʩʪʠʨʦʚʱʠʢ. ʋʢʘʟʘʥʦ ʢʦʣʠʯʝʩʪʚʦ ʢʫʨʩʦʚ, ʢ ʢʦʪʦʨʳʤ ʧʦʜʢʣʶʯʸʥ 

ʢʘʞʜʳʡ ʘʛʝʥʪ, ʘ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʤʘʷ ʥʝʡʨʦʩʝʪʴ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʘʛʝʥʪʳ ʀʕʆʉ έὴὸὭάόάὄ  ʩʦʟʜʘʥʳ ʥʘ ʦʩʥʦʚʝ 

ʦʧʠʩʘʥʥʦʛʦ ʚ ʧʘʨʘʛʨʘʬʝ 2.2 ʬʦʨʤʘʣʠʟʤʘ ὥ  “ȟάὨὰȟὧὸὼ ʠ ʦʙʨʘʟʫʶʪ 

ʤʥʦʞʝʩʪʚʦ ὃ . 

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 

ʈʠʩʫʥʦʢ 33 ï ʉʧʠʩʦʢ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʘʛʝʥʪʦʚ 

 

ʅʘ ʨʠʩʫʥʢʝ 34 ʧʦʢʘʟʘʥ ʠʥʪʝʨʬʝʡʩ ʜʣʷ ʠʟʤʝʥʝʥʠʷ ʥʘʩʪʨʦʝʢ ʘʛʝʥʪʘ: 

ʦʧʠʩʘʥʠʝ, ʢʦʥʪʝʢʩʪ, ʠʩʧʦʣʴʟʫʝʤʘʷ ʅɻʆ-ʤʦʜʝʣʴ. ʊʘʢʞʝ ʦʪʦʙʨʘʞʘʶʪʩʷ ʢʫʨʩʳ, ʢ 

ʢʦʪʦʨʳʤ ʘʛʝʥʪ ʧʦʜʢʣʶʯʝʥ. ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʠʚʝʜʸʥ ʵʢʨʘʥ 

ʨʝʜʘʢʪʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʘʛʝʥʪʘ çʇʨʝʧʦʜʘʚʘʪʝʣʴè. ʂʘʢ ʚʠʜʥʦ ʠʟ ʧʨʠʤʝʨʘ ʫ 

ʘʛʝʥʪʘ ʤʦʞʝʪ ʙʳʪʴ ʚʳʙʨʘʥʘ ʤʦʜʝʣʴ άὨὰ, ʘ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ei 

ʢʫʨʩʦʚ, ʚ ʢʦʪʦʨʳʭ ʦʥ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʢʦʥʪʝʢʩʪʘ ὧὸὼ ʧʫʪʝʤ ʚʳʧʦʣʥʝʥʠʷ ʬʫʥʢʮʠʠ ÓÅÁÒÃÈ ήόὩὶώȟὑὦȟὋ, ʦʧʠʩʘʥʥʦʡ 

ʚ ʧʘʨʘʛʨʘʬʝ 3.2. 
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ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 

ʈʠʩʫʥʦʢ 34 ï ʀʥʪʝʨʬʝʡʩ ʢʘʨʪʦʯʢʠ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ ʧʨʠʤʝʨʝ ʧʨʝʧʦʜʘʚʘʪʝʣʷ  

 

ʅʘ ʨʠʩʫʥʢʝ 35 ʧʦʢʘʟʘʥ ʨʝʜʘʢʪʦʨ ʩʪʨʫʢʪʫʨʳ ʢʫʨʩʘ .̒ ʉ ʧʦʤʦʱʴʶ 

ʨʝʜʘʢʪʦʨʘ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʘʣʠʟʘʮʠʝʡ ʢʫʨʩʘ, ʦʧʠʩʘʥʥʦʡ ʚ ʧʘʨʘʛʨʘʬʝ 2.2: ʟʘʜʘʚʘʪʴ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ Ὑ  ʠ ʤʘʢʩʠʤʘʣʴʥʳʡ Ὑ  ʫʨʦʚʥʠ ʦʮʝʥʢʠ ɿʋʅ; 

ʟʘʜʘʚʘʪʴ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ Ὕ  ʠ ʤʠʥʠʤʘʣʴʥʦʝ 4  ʚʨʝʤʷ ʠʟʫʯʝʥʠʷ 

ʢʫʨʩʘ. ɺʨʝʤʷ ʟʘʜʘʝʪʩʷ ʧʫʪʝʤ ʩʫʤʤʠʨʦʚʘʥʠʷ ʚʨʝʤʝʥʠ ʜʣʷ ʢʘʞʜʦʡ ʠʟʫʯʘʝʤʦʡ 

ʪʝʤʳ ή, ʬʦʨʤʠʨʦʚʘʪʴ ʩʦʩʪʘʚ ʪʝʤ ή ʢʫʨʩʘ ʠ ʚʭʦʜʷʱʠʭ ʚ ʥʠʭ 

ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ Ὡ;. ʬʦʨʤʠʨʦʚʘʪʴ ʤʥʦʞʝʩʪʚʦ ʦʮʝʥʦʯʥʳʭ 

ʩʨʝʜʩʪʚ ʢʫʨʩʘ ὑ, ʩʚʷʟʳʚʘʷ ʠʭ ʩ ʢʘʞʜʦʡ ʪʝʤʦʡ. 

ɿʘʜʘʚʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʧʝʨʝʭʦʜʦʚ ʤʝʞʜʫ ʪʝʤʘʤʠ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ 

ʬʦʨʤʠʨʫʝʪ ʦʧʠʩʘʥʥʳʡ ʚ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʛʨʘʬ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ  ὖὰ ộὠὴὰȟὉὴὰỚ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ ʚʳʧʦʣʥʷʝʪʩʷ ʜʝʡʩʪʚʠʝ ʦʧʠʩʘʥʥʦʡ ʚ ʛʣʘʚʝ 3 ʤʝʪʦʜʠʢʠ ʦʧʝʨʘʪʠʚʥʦʛʦ 
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ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʨʠ ʵʣʝʢʪʨʦʥʥʦʤ 

ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ çʌʦʨʤʠʨʦʚʘʥʠʝ ʀʋʇè.  

 

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 

ʈʠʩʫʥʦʢ 35 ï ʀʥʪʝʨʬʝʡʩ ʢʦʥʩʪʨʫʢʪʦʨʘ ʢʫʨʩʘ ʩ ʤʦʜʫʣʷʤʠ, ʫʨʦʢʘʤʠ  

ʠ ʧʦʜʢʣʶʯʝʥʠʝʤ ʘʛʝʥʪʦʚ  

 

ɼʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʦʙʫʯʘʶʱʠʭʩʷ ʚ 

ʨʘʟʨʘʙʦʪʘʥʥʦʤ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ ʧʨʠ 

ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʀʕʆʉ optimum(B) ʙʳʣʠ ʩʧʨʦʝʢʪʠʨʦʚʘʥʳ 

ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʚʠʟʫʘʣʠʟʘʮʠʠ.  

ʅʘ ʨʠʩʫʥʢʝ 36 ʦʪʦʙʨʘʞʘʶʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʪʨʘʝʢʪʦʨʠʠ 

ʧʨʦʭʦʞʜʝʥʠʷ ʢʫʨʩʘ ʢʘʞʜʳʤ ʦʙʫʯʘʶʱʠʤʩʷ.  

ɺ ʣʝʚʦʡ ʯʘʩʪʠ ʵʢʨʘʥʘ ʦʪʦʙʨʘʞʘʝʪʩʷ ʩʧʠʩʦʢ ʦʙʫʯʘʶʱʠʭʩʷ, ʦʙʨʘʟʫʶʱʠʡ 

ʤʥʦʞʝʩʪʚʦ, ʦʧʠʩʘʥʥʦʝ ʚ ʧʘʨʘʛʨʘʬʝ 2.2  ὃ. ɺ ʧʨʘʚʦʡ ʯʘʩʪʠ ʧʦʢʘʟʘʥʳ 

ʧʨʦʡʜʝʥʥʳʝ ʠ ʧʣʘʥʠʨʫʝʤʳʝ ʵʪʘʧʳ ʀʆʊ Ὕὶ. ʇʣʘʥʠʨʦʚʘʥʠʝ ʵʪʘʧʦʚ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʘʢ ʚʳʧʦʣʥʝʥʠʝ ʦʧʠʩʘʥʥʦʛʦ ʚ ʧʘʨʘʛʨʘʬʝ 3.1 ʜʝʡʩʪʚʠʷ ʤʝʪʦʜʠʢʠ 
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mtd çʌʦʨʤʠʨʦʚʘʥʠʝ ʀʆʊè. ɺ ʧʨʦʪʦʪʠʧʝ ʀʕʆʉ optimum(B) ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʵʪʘʧʦʚ ʀʆʊ ʧʨʠʤʝʥʷʪʩʷ ʯʠʩʣʝʥʥʳʡ ʤʝʪʦʜ ʨʝʰʝʥʠʷ 

ʫʨʘʚʥʝʥʠʷ ɹʝʣʣʤʘʥʘ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʬʫʥʢʮʠʠ ʧʦʣʝʟʥʦʩʪʠ ὠ“ȟὸὶ ʜʣʷ 

ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʵʪʘʧʦʚ ʠ ʦʮʝʥʢʘ ʦʩʪʘʚʰʝʛʦʩʷ ʚʨʝʤʝʥʠ ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʘ 

ʃʝʚʠʪʘ ʥʘ ʦʩʥʦʚʝ ʦʧʠʩʘʥʥʦʡ ʚ ʧʘʨʘʛʨʘʬʝ 2.3 ʯʘʩʪʥʦʡ ʤʦʜʝʣʠ ʤʦʜʝʣʴ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ. 

ʊʘʢʞʝ ʚ ʠʥʪʝʨʬʝʡʩʝ ʦʪʦʙʨʘʞʘʝʪʩʷ ʬʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ 4, 

ʠ ʪʝʢʫʱʠʡ ʫʨʦʚʝʥʴ ɿʋʅ 2, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʚʝʜʝʥʥʳʡ ʚ 

ʧʘʨʘʛʨʘʬʝ 1.4 ʢʨʠʪʝʨʠʡ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʧʨʠ ʨʘʩʯʝʪʘʭ, ʚʳʧʦʣʥʷʝʤʳʭ ʚ 

ʢʦʤʧʣʝʢʩʝ ʧʨʦʛʨʘʤʤ. 

 

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 

ʈʠʩʫʥʦʢ 36 ï ʀʥʜʠʚʠʜʫʘʣʴʥʘʷ ʪʨʘʝʢʪʦʨʠʷ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʘ  

ʩ ʚʠʟʫʘʣʴʥʳʤ ʢʦʥʪʨʦʣʝʤ ʧʨʦʛʨʝʩʩʘ 

 

ʅʘ ʨʠʩʫʥʢʝ 37 ʧʨʠʚʝʜʝʥʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʪʝʢʫʱʝʛʦ ʚʠʜʘ ʀʆʊ Ὕὶ ʜʣʷ 

ʥʝʩʢʦʣʴʢʠʭ ʩʪʫʜʝʥʪʦʚ ʚ ʨʘʟʨʝʟʝ ʤʦʜʫʣʝʡ, ʟʘʜʘʥʥʳʭ ʚ ʀʋʇ. ɻʨʘʬʠʢ ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʧʦʜʘʚʘʪʝʣʶ ʦʮʝʥʠʪʴ, ʩʢʦʣʴʢʦ ʚʨʝʤʝʥʠ ʦʙʫʯʘʶʱʠʝʩʷ ʟʘʪʨʘʪʠʣʠ ʥʘ 

ʧʨʦʭʦʞʜʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʤʦʜʫʣʝʡ ʠ ʟʘʜʘʥʠʡ. ʇʦ ʦʩʠ X ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʤʳ 

ʢʫʨʩʘ, ʧʦ ʦʩʠ Y ï ʬʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ. 
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ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 

ʈʠʩʫʥʦʢ 37 ï ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʛʨʘʬʠʢ ʫʩʧʝʚʘʝʤʦʩʪʠ ʩʪʫʜʝʥʪʦʚ ʧʦ ʤʦʜʫʣʷʤ ʢʫʨʩʘ 

 

ʅʘ ʨʠʩʫʥʢʝ 38 ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʦʙʱʸʥʥʳʡ ʚʠʜ ʧʦ ʚʩʝʤ ʫʯʝʥʠʢʘʤ ʢʫʨʩʘ. 

ʀʥʪʝʨʬʝʡʩ ʦʪʦʙʨʘʞʘʝʪ ʩʞʘʪʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʪʝʢʫʱʝʛʦ ʩʦʩʪʦʷʥʠʷ 

ʧʨʦʭʦʞʜʝʥʠʷ ʀʆʊ ʚʩʝʭ ʩʪʫʜʝʥʪʦʚ ʚ ʚʠʜʝ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʧʦʣʦʩ, ʛʜʝ ʢʘʞʜʳʡ 

ʙʣʦʢ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʜʥʦʡ ʪʝʤʝ. ɼʣʠʥʘ ʙʣʦʢʘ ʦʪʨʘʞʘʝʪ ʚʚʝʜʝʥʥʦʝ ʚ ʧʘʨʘʛʨʘʬʝ 

2.3 ʬʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ ὸˡ́̋̓. ɽʩʣʠ ʩʪʫʜʝʥʪ ʥʝ ʧʨʦʭʦʜʠʣ ʪʝʤʫ, ʪʦ ʦʥʘ ʚ 

ʠʥʪʝʨʬʝʡʩʝ ʥʝ ʦʪʦʙʨʘʞʘʝʪʩʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʩʢʦʨʦʩʪʴ 

ʧʨʦʭʦʞʜʝʥʠʷ ʀʆʊ ʦʙʫʯʘʶʱʠʤʠʩʷ.  
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ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 

ʈʠʩʫʥʦʢ 38 ï ʆʙʦʙʱʸʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʧʦ ʚʩʝʤ ʫʯʘʱʠʤʩʷ 

 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʠʥʪʝʨʬʝʡʩʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ 

ʨʝʘʣʠʟʘʮʠʶ ʢʣʶʯʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʀʕʆʉ optimum(B). ʇʨʠ ʦʧʠʩʘʥʠʠ ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʜʘʥʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʦʩʥʦʚʘʥʳ ʥʘ ʦʧʠʩʘʥʥʦʡ ʚʦ ʚʪʦʨʦʡ ʛʣʘʚʝ 

ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ ʠ ʦʧʠʩʘʥʥʦʡ ʚ ʪʨʝʪʴʝʡ ʛʣʘʚʝ ʤʝʪʦʜʠʢʝ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʨʠ ʵʣʝʢʪʨʦʥʥʦʤ 

ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ.  

ʉʧʠʩʦʢ ʢʫʨʩʦʚ ʠ ʵʢʨʘʥ ʨʘʙʦʪʳ ʩ ʫʯʝʙʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʠʣʣʶʩʪʨʠʨʫʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʅɻʆ-ʘʛʝʥʪʦʚ. 

ʇʘʥʝʣʴ ʧʨʝʧʦʜʘʚʘʪʝʣʷ ʠ ʩʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʅɻʆ-ʘʛʝʥʪʘʤʠ ʧʦʟʚʦʣʷʶʪ ʫʯʝʩʪʴ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʨʝʤʝʥʠ ʥʘ ʦʩʥʦʚʝ ʯʘʩʪʥʦʡ ʤʦʜʝʣʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ 

ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɺʠʟʫʘʣʠʟʘʮʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʪʨʘʝʢʪʦʨʠʡ ʠ 
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ʧʨʦʛʨʝʩʩʘ ʦʙʫʯʘʶʱʠʭʩʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʘʛʣʷʜʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʜʘʥʥʳʭ, 

ʢʦʪʦʨʳʝ ʚ ʧʘʨʘʛʨʘʬʝ 4.1 ʷʚʣʷʶʪʩʷ ʦʮʝʥʠʚʘʝʤʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ. 

ɸʨʭʠʪʝʢʪʫʨʘ ʀʕʆʉ optimum(B) ʠ ʝʸ ʧʨʦʛʨʘʤʤʥʘʷ ʨʝʘʣʠʟʘʮʠʷ 

ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʣʦʞʝʥʥʳʭ ʚʦ 

ʚʪʦʨʦʡ ʛʣʘʚʝ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʣʷ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ ʠ ʦʧʠʩʘʥʥʦʡ ʚ ʪʨʝʪʴʝʡ ʛʣʘʚʝ ʤʝʪʦʜʠʢʝ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ 

ʧʨʠ ʵʣʝʢʪʨʦʥʥʦʤ ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʧʨʦʚʝʜʝʥʥʳʤʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʦ-ʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʀʕʆʉ optimum(B) ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 39. 

 

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 

ʈʠʩʫʥʦʢ 39 ï ʌʫʥʢʮʠʦʥʘʣʴʥʦ-ʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʀʕʆʉ optimum(B) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʙʫʯʘʶʱʠʤʩʷ ʪʨʝʙʫʝʤʦʛʦ ʫʨʦʚʥʷ 

ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʩʪʘʥʜʘʨʪʦʤ 

ʩʨʦʢʠ ʧʨʠ ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ʧʫʪʝʤ ʦʧʝʨʘʪʠʚʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʩ ʫʯʝʪʦʤ ʥʝʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʦʩʪʠ ʧʨʦʮʝʩʩʘ 
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ʦʙʫʯʝʥʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʠʤʝʥʷʪʴ ʦʧʠʩʘʥʥʫʶ ʚ ʥʘʩʪʦʷʱʝʤ ʧʘʨʘʛʨʘʬʝ 

ʘʨʭʠʪʝʢʪʫʨʫ ʀʕʆʉ optimum(B). 

ɺʳʚʦʜʳ ʧʦ ʯʝʪʚʝʨʪʦʡ ʛʣʘʚʝ 

ʇʨʦʚʝʜʝʥʥʳʡ ʚʳʯʠʩʣʠʪʝʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ ʧʦʜʪʚʝʨʞʜʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʠʢʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʨʠ ʵʣʝʢʪʨʦʥʥʦʤ ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʠʢʠ ʧʦʟʚʦʣʷʝʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʠʪʴ ʟʘʜʘʥʥʦʝ 

ʚʨʝʤʷ ʚ ʧʦʣʴʟʫ ʢʦʥʪʘʢʪʥʦʡ ʨʘʙʦʪʳ ʦʙʫʯʘʶʱʝʛʦʩʷ ʩ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ 

ʘʛʝʥʪʘʤʠ ʠ ʩʥʠʟʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ 

ʠ ʥʘʚʳʢʦʚ ʦʪ ʚʣʠʷʥʠʷ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʨʝʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ 

ʧʨʦʭʦʞʜʝʥʠʠ ʢʫʨʩʘ çʉʪʨʫʢʪʫʨʳ ʠ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭè, ʯʠʪʘʝʤʦʛʦ 

ʩʪʫʜʝʥʪʘʤ ʥʘʧʨʘʚʣʝʥʠʷ çʇʨʠʢʣʘʜʥʘʷ ʠʥʬʦʨʤʘʪʠʢʘè ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʟʚʦʣʠʣʦ ʧʨʦʚʝʩʪʠ 

ʚʝʨʠʬʠʢʘʮʠʶ ʤʝʪʦʜʠʢʠ.  

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʧʨʠ ʩʦʟʜʘʥʠʠ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʀʕʆʉ, ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʱʘʷ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʀʋʇ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʛʥʫʪʴ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ɿʋʅ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠʤʝʥʝʥʠʝʤ ʅɻʆ-ʘʛʝʥʪʦʚ ʠ 

ʯʠʩʣʝʥʥʦʛʦ ʤʝʪʦʜʘ ʧʦʩʪʨʦʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʡ ʀʆʊ, ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʚ ʢʦʤʧʣʝʢʩʝ 

ʧʨʦʛʨʘʤʤ ʧʦʟʚʦʣʠʣʦ ʩʥʠʟʠʪʴ ʚʣʠʷʥʠʝ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʧʨʦʭʦʞʜʝʥʠʝ ʀʆʊ ʠ ʫʤʝʥʴʰʠʪʴ ʬʘʢʪʠʯʝʩʢʦʝ ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʚ ʩʨʝʜʥʝʤ ʥʘ 

10ï28%, ʜʦʩʪʠʛʘʷ ʚ ʦʪʜʝʣʴʥʳʭ ʪʝʤʘʭ 38%. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠ ʨʝʘʣʠʟʘʮʠʠ ʤʝʪʦʜʠʢʠ 

ʩʬʦʨʤʠʨʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʟʜʘʥʠʶ ʢʦʤʧʣʝʢʩʘ ʧʨʦʛʨʘʤʤ 

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʪʦʜʠʢʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ: 
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ī ʬʦʨʤʠʨʦʚʘʪʴ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʦʙʨʘʟʦʚʘʪʝʣʴʥʫʶ ʪʨʘʝʢʪʦʨʠʶ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʤʘʨʢʦʚʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʛʜʝ ʬʫʥʢʮʠʷ 

ʧʦʣʝʟʥʦʩʪʠ ʚʳʯʠʩʣʷʝʪʩʷ ʅɻʆ-ʘʛʝʥʪʘʤʠ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʫʨʦʚʥʝ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʥʘ ʛʨʫʧʧʦʚʦʤ ʫʨʦʚʥʝ ʤʦʜʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ; 

ī ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʅɻʆ-ʘʛʝʥʪʦʚ ʜʚʫʭʩʝʛʤʝʥʪʥʫʶ ʙʘʟʫ ʟʥʘʥʠʡ, 

ʬʦʨʤʠʨʫʝʤʫʶ ʩ ʧʦʤʦʱʴʶ ʛʝʥʝʨʘʮʠʠ ʩ ʜʦʧʦʣʥʝʥʥʦʡ ʚʳʙʦʨʢʦʡ ʥʘ ʦʩʥʦʚʝ 

ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʋʢʘʟʘʥʥʳʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʠ ʤʦʜʝʨʥʠʟʘʮʠʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʵʣʝʢʪʨʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤ. 
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ɿʘʢʣʶʯʝʥʠʝ 

 

ʀʪʦʛʦʤ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʘʧʨʦʙʘʮʠʷ 

ʤʦʜʝʣʠ ʠ ʤʝʪʦʜʠʢʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʜʦʩʪʠʞʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ 

ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʟʘ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ, ʧʨʠ ʵʣʝʢʪʨʦʥʥʦʤ 

ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ.  

ʈʘʟʨʘʙʦʪʘʥʘ ʤʦʜʝʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʜʣʷ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ, 

ʦʪʣʠʯʘʶʱʘʷʩʷ ʦʪ ʠʟʚʝʩʪʥʳʭ ʤʦʜʝʣʝʡ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʝʤ ʜʚʫʭʫʨʦʚʥʝʚʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ʀʆʊ ʦʪ ʪʝʢʫʱʠʭ ʦʮʝʥʦʢ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʩʧʨʠʷʪʠʷ ʠ ʜʝʡʩʪʚʫʶʱʠʭ 

ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ. ʄʦʜʝʣʴ ʚʢʣʶʯʘʝʪ ʯʘʩʪʥʳʝ ʤʦʜʝʣʠ:  

ī ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ ʥʘ ʦʩʥʦʚʝ ʤʘʨʢʦʚʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ, ʩʚʷʟʳʚʘʶʱʫʶ ʬʫʥʢʮʠʶ ʧʝʨʝʭʦʜʘ ʤʝʞʜʫ ʵʪʘʧʘʤʠ ʦʙʫʯʝʥʠʷ ʩ 

ʪʝʢʫʱʠʤ ʫʨʦʚʥʝʤ ɿʋʅ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚʨʝʤʝʥʠ;  

ī ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ, 

ʫʯʠʪʳʚʘʶʱʫʶ ʚʣʠʷʥʠʝ ʜʝʩʪʨʫʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ (ʦʰʠʙʦʢ ʦʙʫʯʘʶʱʝʛʦʩʷ ʠ 

ʦʰʠʙʦʢ ʦʮʝʥʢʠ) ʥʘ ʚʨʝʤʝʥʥʳʝ ʟʘʪʨʘʪʳ;  

ī ʧʦʩʪʨʦʝʥʠʷ ʢʦʥʪʝʢʩʪʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʝ ʙʘʟʳ 

ʟʥʘʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʣʛʦʨʠʪʤʘ ʛʝʥʝʨʘʮʠʠ ʩ ʜʦʧʦʣʥʝʥʥʦʡ ʚʳʙʦʨʢʦʡ, 

ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʤʠʥʠʤʠʟʘʮʠʶ ʦʰʠʙʦʢ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʘʛʝʥʪʦʚ.  

ʇʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʨʠ ʵʣʝʢʪʨʦʥʥʦʤ ʦʙʫʯʝʥʠʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ 

ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʟʘʜʘʥʥʦʛʦ ʫʨʦʚʥʷ ɿʋʅ ʟʘ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʦʝ ʚʨʝʤʷ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʥʝʡʨʦʩʝʪʝʡ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ, ʦʪʣʠʯʘʶʱʘʷʩʷ ʦʪ ʠʟʚʝʩʪʥʳʭ 

ʤʝʪʦʜʠʢ ʪʝʤ, ʯʪʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʫʯʘʩʪʥʠʢʦʚ ʫʯʝʙʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʥʘ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤ ʠ ʛʨʫʧʧʦʚʦʤ ʫʨʦʚʥʷʭ ʦʪ ʜʝʡʩʪʚʠʷ ʜʝʩʪʨʫʢʪʠʚʥʳʭ 

ʬʘʢʪʦʨʦʚ ʩ ʫʯʝʪʦʤ ʪʝʢʫʱʝʛʦ ʫʨʦʚʥʷ ɿʋʅ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʘʛʝʥʪʳ 

ʜʠʥʘʤʠʯʝʩʢʠ ʢʦʨʨʝʢʪʠʨʫʶʪ ʀʆʊ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʜʚʫʭʩʝʛʤʝʥʪʥʦʡ ʙʘʟʳ ʟʥʘʥʠʡ, 
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ʢʦʪʦʨʘʷ ʬʦʨʤʠʨʫʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʛʝʥʝʨʘʮʠʠ ʩ ʜʦʧʦʣʥʝʥʥʦʡ ʚʳʙʦʨʢʦʡ ʥʘ 

ʦʩʥʦʚʝ ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʈʘʟʨʘʙʦʪʘʥ  r ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʟʜʘʥʠʶ ʢʦʤʧʣʝʢʩʘ 

ʧʨʦʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʩ ʫʯʝʪʦʤ ʩʦʙʣʶʜʝʥʠʷ ʟʘʜʘʥʥʦʛʦ 

ʫʨʦʚʥʷ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʠ ʩʨʦʢʦʚ ʦʙʫʯʝʥʠʷ. 

ʄʦʜʝʣʴ ʠ ʤʝʪʦʜʠʢʘ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʙʘʟʦʡ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʠ ʨʝʰʝʥʠʷ 

ʙʦʣʝʝ ʩʣʦʞʥʳʭ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʘʜʘʧʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ, ʪʘʢʠʭ ʢʘʢ ʦʧʪʠʤʠʟʘʮʠʷ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʚ ʀʕʆʉ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʘʢʘʜʝʤʠʯʝʩʢʦʡ 

ʫʩʧʝʚʘʝʤʦʩʪʠ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʛʦʪʦʚʥʦʩʪʠ ʤʝʪʦʜʠʢʠ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʀʆʊ ʢ ʚʥʝʜʨʝʥʠʶ ʚ ʩʦʚʨʝʤʝʥʥʳʝ ʵʣʝʢʪʨʦʥʥʳʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ 

ʧʨʦʪʦʪʠʧʘ ʢʦʤʧʣʝʢʩʘ ʧʨʦʛʨʘʤʤ. ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʙʫʯʝʥʠʷ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ ʟʘ ʩʯʝʪ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʚʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ɿʋʅ ʚ ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʝ ʩʨʦʢʠ. ʈʝʟʫʣʴʪʘʪʳ ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ 

ʧʨʦʭʦʞʜʝʥʠʷ ʀʆʊ ʚ ʧʦʣʴʟʫ ʢʦʥʪʘʢʪʥʦʡ ʨʘʙʦʪʳ ʦʙʫʯʘʶʱʠʭʩʷ ʩ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤʠ ʘʛʝʥʪʘʤʠ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʜʦʩʪʠʞʝʥʠʝʤ ʟʘʜʘʥʥʦʛʦ 

ʫʨʦʚʥʷ ɿʋʅ. 

ʇʨʝʜʣʦʞʝʥʥʳʡ ʚ ʜʠʩʩʝʨʪʘʮʠʠ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ 

ʧʨʠʤʝʥʠʤ ʢ ʰʠʨʦʢʦʤʫ ʢʣʘʩʩʫ ʟʘʜʘʯ ʘʜʘʧʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʙʣʘʛʦʜʘʨʷ 

ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʧʦʜʭʦʜʘ. ʄʦʜʝʣ ɹʠ ʤʝʪʦʜʠʢʘ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤʠ ʪʨʘʝʢʪʦʨʠʷʤʠ, ʥʦ ʠ ʜʣʷ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʠ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʘʢʘʜʝʤʠʯʝʩʢʦʡ 

ʫʩʧʝʚʘʝʤʦʩʪʠ. 
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ʉʧʠʩʦʢ ʩʦʢʨʘʱʝʥʠʡ ʠ ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ 

ɺ ʥʘʩʪʦʷʱʝʡ ʜʠʩʩʝʨʪʘʮʠʠ ʧʨʠʤʝʥʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʦʢʨʘʱʝʥʠʷ ʠ 

ʦʙʦʟʥʘʯʝʥʠʷ: 

LLM ï Large Language Model; 

RAG ï Retrieval-Augmented Generation; 

RL ï Reinforcement learning; 

ɹɿ ï ʙʘʟʘ ʟʥʘʥʠʡ; 

ɹʗʄ ï ʙʦʣʴʰʘʷ ʷʟʳʢʦʚʘʷ ʤʦʜʝʣʴ; 

ɿʋʅ ï ʟʥʘʥʠʷ, ʫʤʝʥʠʷ, ʥʘʚʳʢʠ; 

ʀʀ ï ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ 

ʀʆʊ ï ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʪʨʘʝʢʪʦʨʠʷ; 

ʀʋʇ ï ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʫʯʝʙʥʳʡ ʧʣʘʥ; 

ʀʕʆʉ ï ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ; 

ʄʇʇʈ ï ʤʘʨʢʦʚʩʢʠʡ ʧʨʦʮʝʩʩ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ; 

ʅɻʆ ï ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ; 

ʌɻʆʉ ï ʬʝʜʝʨʘʣʴʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʩʪʘʥʜʘʨʪ; 

ʕʆʉ ï ʵʣʝʢʪʨʦʥʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ. 
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ʉʣʦʚʘʨʴ ʪʝʨʤʠʥʦʚ 

 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ: ʉʠʩʪʝʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʧʝʨʩʦʥʘʣʘ ʠ 

ʢʦʤʧʣʝʢʩʘ ʩʨʝʜʩʪʚ ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʝʘʣʠʟʫʶʱʘʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʪʝʭʥʦʣʦʛʠʶ ʚʳʧʦʣʥʝʥʠʷ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʬʫʥʢʮʠʡ. 

ʘʛʝʥʪ: ʇʨʦʛʨʘʤʤʥʳʡ ʦʙʲʝʢʪ, ʢʦʪʦʨʳʡ ʦʮʝʥʠʚʘʝʪ ʩʦʙʩʪʚʝʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ, ʩʦʩʪʦʷʥʠʝ ʜʨʫʛʠʭ ʦʙʲʝʢʪʦʚ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 

ʩʚʦʠʭ ʜʝʡʩʪʚʠʡ, ʚʢʣʶʯʘʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʠ ʧʣʘʥʠʨʦʚʘʥʠʝ, ʢʦʪʦʨʳʝ 

ʤʘʢʩʠʤʠʟʠʨʫʶʪ ʫʩʧʝʰʥʦʩʪʴ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʥʝʦʞʠʜʘʥʥʦʤ ʠʟʤʝʥʝʥʠʠ 

ʦʮʝʥʠʚʘʝʤʳʭ ʩʦʩʪʦʷʥʠʡ, ʜʦʩʪʠʞʝʥʠʷ ʩʚʦʠʭ ʮʝʣʝʡ.  

ʙʘʟʘ ʟʥʘʥʠʡ: ʉʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʝ ʭʨʘʥʠʣʠʱʝ ʠʥʬʦʨʤʘʮʠʠ, 

ʠʩʧʦʣʴʟʫʝʤʦʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʤ ʘʛʝʥʪʦʤ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, 

ʨʘʩʩʫʞʜʝʥʠʡ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʩʨʝʜʘʭ. 

ʙʦʣʴʰʘʷ ʷʟʳʢʦʚʘʷ ʤʦʜʝʣʴ: ʈʘʟʥʦʚʠʜʥʦʩʪʴ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ 

ʩʝʪʠ, ʢʦʪʦʨʘʷ ʦʙʫʯʘʝʪʩʷ ʥʘ ʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ ʜʘʥʥʳʭ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʠ 

ʧʦʥʠʤʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ. ɹʦʣʴʰʘʷ ʷʟʳʢʦʚʘʷ ʤʦʜʝʣʴ ʠʩʧʦʣʴʟʫʝʪ 

ʪʝʭʥʦʣʦʛʠʠ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʪʝʢʩʪʘ, ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩʳ, 

ʧʝʨʝʚʦʜʦʚ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ.  

ɹʗʄ-ʘʛʝʥʪ: ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʛʝʥʪ, ʚʦʩʧʨʠʥʠʤʘʶʱʠʡ ʠʥʬʦʨʤʘʮʠʶ 

ʥʘ ʝʩʪʝʩʪʚʝʥʥʦʤ ʷʟʳʢʝ, ʟʥʘʥʠʷ ʢʦʪʦʨʦʛʦ ʭʨʘʥʷʪʩʷ ʚ ʙʦʣʴʰʦʡ ʷʟʳʢʦʚʦʡ ʤʦʜʝʣʠ 

ʠ ʜʦʧʦʣʥʷʶʪʩʷ ʠʟ ʢʦʥʪʝʢʩʪʘ. 

ʜʠʩʪʘʥʮʠʦʥʥʳʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʪʝʭʥʦʣʦʛʠʠ: ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʨʝʘʣʠʟʫʝʤʳʝ ʚ ʦʩʥʦʚʥʦʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ʧʨʠ ʦʧʦʩʨʝʜʦʚʘʥʥʦʤ (ʥʘ 

ʨʘʩʩʪʦʷʥʠʠ) ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʦʙʫʯʘʶʱʠʭʩʷ ʠ ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ. 

ʛʝʥʝʨʘʮʠʷ ʩ ʜʦʧʦʣʥʝʥʥʦʡ ʚʳʙʦʨʢʦʡ: ɸʣʛʦʨʠʪʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʩʥʘʯʘʣʘ 

ʧʨʦʠʩʭʦʜʠʪ ʧʦʠʩʢ ʠʥʬʦʨʤʘʮʠʠ ʚ ʟʘʜʘʥʥʳʭ ʠʩʪʦʯʥʠʢʘʭ, ʥʘʡʜʝʥʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʧʝʨʝʜʘʝʪʩʷ ʜʣʷ ʜʦʧʦʣʥʝʥʠʷ ʢʦʥʪʝʢʩʪʘ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ 

ʩʛʝʥʝʨʠʨʦʚʘʥ ʪʝʢʩʪ, ʷʚʣʷʶʱʠʡʩʷ ʦʪʚʝʪʦʤ ɹʗʄ. 
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ʛʣʫʙʦʢʦʝ ʦʙʫʯʝʥʠʝ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ: ʇʦʜʭʦʜ ʢ ʩʦʟʜʘʥʠʶ ʦʙʰʠʨʥʳʭ 

ʠʝʨʘʨʭʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʩ 

ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʩʢʨʳʪʳʭ ʩʣʦʝʚ. 

ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʫʯʝʙʥʳʡ ʧʣʘʥ: ʋʯʝʙʥʳʡ ʧʣʘʥ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 

ʦʩʚʦʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʳ ʥʘ ʦʩʥʦʚʝ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʝʝ 

ʩʦʜʝʨʞʘʥʠʷ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʢʦʥʢʨʝʪʥʦʛʦ ʦʙʫʯʘʶʱʝʛʦʩʷ. 

ʠʥʜʠʚʠʜʫʘʣʴʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʪʨʘʝʢʪʦʨʠʷ: ʈʝʟʫʣʴʪʘʪ 

ʧʨʦʭʦʞʜʝʥʠʷ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʫʯʝʙʥʦʛʦ ʧʣʘʥʘ. ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʫʯʝʙʥʳʭ 

ʟʘʜʘʯ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʢʦʪʦʨʘʷ ʬʦʨʤʠʨʫʝʪʩʷ ʠʩʭʦʜʷ ʠʟ ʘʥʘʣʠʟʘ ʧʝʨʩʦʥʘʣʴʥʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʙʫʯʘʶʱʝʛʦʩʷ ʠ ʮʝʣʝʡ ʦʙʫʯʝʥʠʷ. 

ʠʥʞʝʥʝʨʠʷ ʟʥʘʥʠʡ: ɼʠʩʮʠʧʣʠʥʘ, ʨʘʩʩʤʘʪʨʠʚʘʶʱʘʷ ʧʨʠʦʙʨʝʪʝʥʠʝ 

ʟʥʘʥʠʡ ʦʪ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʟʥʘʥʠʡ ʠ ʠʟ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ ʟʥʘʥʠʡ ʠ 

ʚʢʣʶʯʝʥʠʝ ʠʭ ʚ ʙʘʟʫ ʟʥʘʥʠʡ.  

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʵʣʝʢʪʨʦʥʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ: 

ʕʣʝʢʪʨʦʥʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ, ʦʙʣʘʜʘʶʱʘʷ ʧʨʠʟʥʘʢʘʤʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʡ ʘʛʝʥʪ: ɸʛʝʥʪ, ʢʦʪʦʨʳʡ ʚʳʙʠʨʘʝʪ ʜʝʡʩʪʚʠʷ, 

ʤʘʢʩʠʤʠʟʠʨʫʶʱʠʝ ʤʝʨʫ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʚʦʩʧʨʠʥʠʤʘʝʤʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʠ ʟʥʘʥʠʷʭ, ʭʨʘʥʷʱʠʭʩʷ ʚ ʧʘʤʷʪʠ  

ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪ ʀʀ: ʉʧʦʩʦʙʥʦʩʪʴ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʧʨʠʦʙʨʝʪʘʪʴ, ʦʙʨʘʙʘʪʳʚʘʪʴ ʠ ʧʨʠʤʝʥʷʪʴ ʟʥʘʥʠʷ ʠ ʥʘʚʳʢʠ.  

ʢʦʤʧʝʪʝʥʮʠʷ: ɼʠʥʘʤʠʯʝʩʢʘʷ ʢʦʤʙʠʥʘʮʠʷ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ 

ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʤʝʥʷʪʴ ʠʭ ʜʣʷ ʫʩʧʝʰʥʦʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  

ʢʦʥʪʘʢʪʥʘʷ ʨʘʙʦʪʘ: ʌʦʨʤʘ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, 

ʚʢʣʶʯʘʶʱʘʷ ʟʘʥʷʪʠʷ ʣʝʢʮʠʦʥʥʦʛʦ ʪʠʧʘ, ʟʘʥʷʪʠʷ ʩʝʤʠʥʘʨʩʢʦʛʦ ʪʠʧʘ, 

ʛʨʫʧʧʦʚʳʝ ʢʦʥʩʫʣʴʪʘʮʠʠ, ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ ʨʘʙʦʪʫ ʦʙʫʯʘʶʱʠʭʩʷ ʩ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʤʠ ʨʘʙʦʪʥʠʢʘʤʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʠʥʳʝ ʬʦʨʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ʂʦʥʪʘʢʪʥʘʷ ʨʘʙʦʪʘ ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ, 

ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 
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ʢʦʥʪʝʢʩʪ: ʩʉʦʚʦʢʫʧʥʦʩʪʴ ʩʠʪʫʘʮʠʦʥʥʳʭ ʜʘʥʥʳʭ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ 

ʘʛʝʥʪʫ ʚ ʨʘʤʢʘʭ ʚʭʦʜʥʦʛʦ ʟʘʧʨʦʩʘ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʳ ʜʣʷ ʪʦʯʥʦʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʥʘʤʝʨʝʥʠʡ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʛʝʥʝʨʘʮʠʠ ʨʝʣʝʚʘʥʪʥʳʭ ʦʪʚʝʪʦʚ ʠ 

ʧʦʜʜʝʨʞʘʥʠʷ ʩʚʷʟʥʦʩʪʠ ʜʠʘʣʦʛʘ. ʂʦʥʪʝʢʩʪ ʚʢʣʶʯʘʝʪ ʠʩʪʦʨʠʶ ʩʦʦʙʱʝʥʠʡ, 

ʧʨʦʬʠʣʴ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʩʧʝʮʠʬʠʢʫ ʟʘʜʘʯʠ, ʚʥʝʰʥʠʝ ʜʘʥʥʳʝ ʠ ʜʨʫʛʫʶ 

ʠʥʬʦʨʤʘʮʠʶ, ʥʝ ʚʭʦʜʷʱʫʶ ʚ ʠʩʭʦʜʥʳʝ ʦʙʫʯʘʶʱʠʝ ʜʘʥʥʳʝ ʤʦʜʝʣʠ. ʅʘʙʦʨ 

ʜʘʥʥʳʭ ʠʣʠ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʳʡ ʤʦʜʝʣʴ ʠʩʧʦʣʴʟʫʝʪ ʜʣʷ ʛʝʥʝʨʘʮʠʠ ʦʪʚʝʪʦʚ 

ʠʣʠ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯ. ʂʦʥʪʝʢʩʪ ʧʦʤʦʛʘʝʪ ʤʦʜʝʣʠ çʧʦʥʠʤʘʪʴè ʪʝʢʫʱʫʶ 

ʩʠʪʫʘʮʠʶ, ʫʯʠʪʳʚʘʪʴ ʧʨʝʜʳʜʫʱʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʣʠ ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʝ 

ʜʘʥʥʳʝ, ʯʪʦʙʳ ʜʘʚʘʪʴ ʙʦʣʝʝ ʨʝʣʝʚʘʥʪʥʳʝ ʠ ʪʦʯʥʳʝ ʦʪʚʝʪʳ. 

ʢʦʦʨʜʠʥʘʮʠʷ: ɼʣʷ ʀʀ-ʘʛʝʥʪʦʚ ʧʨʦʮʝʩʩ ʦʨʛʘʥʠʟʘʮʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʘʛʝʥʪʦʚ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʙʱʝʡ ʮʝʣʠ ʧʨʠ ʟʘʜʘʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʷʭ 

ʤʘʰʠʥʥʦʝ ʦʙʫʯʝʥʠʝ: ʇʨʦʮʝʩʩ ʦʧʪʠʤʠʟʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʤʦʜʝʣʠ ʩ 

ʧʦʤʦʱʴʶ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʝʪʦʜʦʚ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʦʚʝʜʝʥʠʝ ʤʦʜʝʣʠ 

ʦʪʨʘʞʘʣʦ ʜʘʥʥʳʝ ʠ/ʠʣʠ ʦʧʳʪ 

ʤʥʦʛʦʘʛʝʥʪʥʘʷ ʩʠʩʪʝʤʘ: ʉʠʩʪʝʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʤʥʦʞʝʩʪʚʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʘʛʝʥʪʦʚ. ʕʪʠ ʘʛʝʥʪʳ ʤʦʛʫʪ ʙʳʪʴ ʢʦʦʧʝʨʘʪʠʚʥʳʤʠ 

(ʨʘʙʦʪʘʶʪ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʦʙʱʝʡ ʮʝʣʠ) ʠʣʠ ʢʦʥʢʫʨʝʥʪʥʳʤʠ (ʧʨʝʩʣʝʜʫʶʪ 

ʣʠʯʥʳʝ ʠʥʪʝʨʝʩʳ). ʀʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʨʝʛʫʣʠʨʫʝʪʩʷ ʧʨʦʪʦʢʦʣʘʤʠ 

ʢʦʤʤʫʥʠʢʘʮʠʠ ʠ ʧʨʘʚʠʣʘʤʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ: ʉʝʪʴ ʧʨʠʤʠʪʠʚʥʳʭ ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʵʣʝʤʝʥʪʦʚ, 

ʩʦʝʜʠʥʝʥʥʳʭ ʚʟʚʝʰʝʥʥʳʤʠ ʩʚʷʟʷʤʠ ʩ ʨʝʛʫʣʠʨʫʝʤʳʤʠ ʚʝʩʘʤʠ, ʚ ʢʦʪʦʨʦʡ 

ʢʘʞʜʳʡ ʵʣʝʤʝʥʪ ʚʳʜʘʝʪ ʟʥʘʯʝʥʠʝ, ʧʨʠʤʝʥʷʷ ʥʝʣʠʥʝʡʥʫʶ ʬʫʥʢʮʠʶ ʢ ʩʚʦʠʤ 

ʚʭʦʜʥʳʤ ʟʥʘʯʝʥʠʷʤ, ʠ ʧʝʨʝʜʘʝʪ ʝʛʦ ʜʨʫʛʠʤ ʵʣʝʤʝʥʪʘʤ ʠʣʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʝʛʦ ʚ 

ʢʘʯʝʩʪʚʝ ʚʳʭʦʜʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

ʥʝʡʨʦʥʥʘʷ ʩʝʪʴ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ: ʅʝʡʨʦʥʥʘʷ ʩʝʪʴ ʦʙʫʯʝʥʥʘʷ ʩ 

ʧʦʤʦʱʴʶ ʛʣʫʙʦʢʦʛʦ ʦʙʫʯʝʥʠʷ 

ʤʦʜʝʣʴ ʢʦʤʧʝʪʝʥʮʠʡ: ɺ ʢʦʥʪʝʢʩʪʝ ʌɻʆʉ ʵʪʦ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʥʳʡ 

ʧʝʨʝʯʝʥʴ ʪʨʝʙʦʚʘʥʠʡ ʢ ʟʥʘʥʠʷʤ, ʫʤʝʥʠʷʤ, ʥʘʚʳʢʘʤ ʠ ʣʠʯʥʦʩʪʥʳʤ ʢʘʯʝʩʪʚʘʤ 

ʩʪʫʜʝʥʪʘ, ʢʦʪʦʨʳʝ ʦʥ ʜʦʣʞʝʥ ʦʩʚʦʠʪʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʫʯʝʥʠʷ. ʆʥʘ ʚʢʣʶʯʘʝʪ: 



183 

 

 

ʫʥʠʚʝʨʩʘʣʴʥʳʝ (ʦʙʱʝʢʫʣʴʪʫʨʥʳʝ) ʢʦʤʧʝʪʝʥʮʠʠ, ʦʙʱʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ 

ʢʦʤʧʝʪʝʥʮʠʠ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ. 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʤʦʜʫʣʴ: ʉʦʚʦʢʫʧʥʦʩʪʴ ʫʯʝʙʥʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʜʦʩʪʘʪʦʯʥʳʭ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʭʦʞʜʝʥʠʷ ʦʙʫʯʝʥʠʷ ʧʦ ʦʪʜʝʣʴʥʦʡ ʪʝʤʝ 

(ʟʘʥʷʪʠʶ) ʜʠʩʮʠʧʣʠʥʳ (ʢʫʨʩʘ). 

ʦʥʪʦʣʦʛʠʷ: ʆʧʠʩʘʥʠʝ (ʧʦʜʦʙʥʦ ʬʦʨʤʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʘʮʠʠ 

ʧʨʦʛʨʘʤʤʳ) ʧʦʥʷʪʠʡ ʠ ʦʪʥʦʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʜʣʷ ʘʛʝʥʪʘ 

ʠʣʠ ʩʦʦʙʱʝʩʪʚʘ ʘʛʝʥʪʦʚ  

ʧʨʦʛʨʘʤʤʥʳʡ ʢʦʤʧʣʝʢʩ: ʇʨʦʛʨʘʤʤʘ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʜʚʫʭ ʠʣʠ ʙʦʣʝʝ 

ʢʦʤʧʦʥʝʥʪʦʚ ʠ (ʠʣʠ) ʢʦʤʧʣʝʢʩʦʚ, ʚʳʧʦʣʥʷʶʱʠʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʬʫʥʢʮʠʠ, ʠ 

ʧʨʠʤʝʥʷʝʤʘʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʣʠ ʚ ʩʦʩʪʘʚʝ ʜʨʫʛʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʩʠʩʪʝʤʘ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ: ʊʝʭʥʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ, 

ʠʩʧʦʣʴʟʫʶʱʘʷ ʦʜʥʫ ʠʣʠ ʥʝʩʢʦʣʴʢʦ ʤʦʜʝʣʝʡ ʀʀ, ʢʦʪʦʨʘʷ ʧʦʨʦʞʜʘʝʪ ʪʘʢʠʝ 

ʢʦʥʝʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʢʘʢ ʢʦʥʪʝʥʪ, ʧʨʦʛʥʦʟʳ, ʨʝʢʦʤʝʥʜʘʮʠʠ ʠʣʠ ʨʝʰʝʥʠʷ ʜʣʷ 

ʟʘʜʘʥʥʦʛʦ ʥʘʙʦʨʘ ʦʧʨʝʜʝʣʝʥʥʳʭ ʯʝʣʦʚʝʢʦʤ ʮʝʣʝʡ.  

ʪʝʭʥʦʣʦʛʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ: ʂʦʤʧʣʝʢʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʡ ʠʤʠʪʠʨʦʚʘʪʴ ʢʦʛʥʠʪʠʚʥʳʝ ʬʫʥʢʮʠʠ ʯʝʣʦʚʝʢʘ 

(ʚʢʣʶʯʘʷ ʩʘʤʦʦʙʫʯʝʥʠʝ ʠ ʧʦʠʩʢ ʨʝʰʝʥʠʡ ʙʝʟ ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ) ʠ 

ʧʦʣʫʯʘʪʴ ʨʝʟʫʣʴʪʘʪʳ, ʩʦʧʦʩʪʘʚʠʤʳʝ, ʢʘʢ ʤʠʥʠʤʫʤ, ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʟʨʝʥʠʷ, ʦʙʨʘʙʦʪʢʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʷʟʳʢʘ, ʨʘʩʧʦʟʥʘʚʘʥʠʷ ʠ ʩʠʥʪʝʟʘ ʨʝʯʠ, 

ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʠ ʜʨʫʛʠʭ ʧʨʘʢʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʟʘʜʘʯ 

ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ.  

ʫʨʦʚʝʥʴ ɿʋʅ: ʉʪʝʧʝʥʴ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʫ ʦʙʫʯʘʶʱʝʛʦʩʷ 

ʢʦʤʧʝʪʝʥʮʠʡ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʯʝʨʝʟ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʨʝʰʘʪʴ ʟʘʜʘʯʠ 

ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʢʣʘʩʩʘ.  

ʫʯʝʙʥʳʡ ʧʣʘʥ: ɼʦʢʫʤʝʥʪ, ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪ ʧʝʨʝʯʝʥʴ, 

ʪʨʫʜʦʝʤʢʦʩʪʴ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʧʝʨʠʦʜʘʤ ʦʙʫʯʝʥʠʷ 

ʫʯʝʙʥʳʭ ʧʨʝʜʤʝʪʦʚ, ʢʫʨʩʦʚ, ʜʠʩʮʠʧʣʠʥ (ʤʦʜʫʣʝʡ), ʧʨʘʢʪʠʢʠ, ʠʥʳʭ ʚʠʜʦʚ 

ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʬʦʨʤʳ ʧʨʦʤʝʞʫʪʦʯʥʦʡ ʘʪʪʝʩʪʘʮʠʠ ʦʙʫʯʘʶʱʠʭʩʷ. 
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ʣɻʝʢʪʨʦʥʥʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ: ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ 

ʩʠʩʪʝʤʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʧʨʦʮʝʩʩ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ. 

ʣɻʝʢʪʨʦʥʥʦʝ ʦʙʫʯʝʥʠʝ: ʆʨʛʘʥʠʟʘʮʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʦʜʝʨʞʘʱʝʡʩʷ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ ʠ ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʠʥʬʦʨʤʘʮʠʠ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʝʝ ʦʙʨʘʙʦʪʢʫ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ, ʘ ʪʘʢʞʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʩʝʪʝʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʝʨʝʜʘʯʫ ʧʦ 

ʣʠʥʠʷʤ ʩʚʷʟʠ ʫʢʘʟʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʦʙʫʯʘʶʱʠʭʩʷ ʠ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪʥʠʢʦʚ. ʅʘ ʧʨʘʢʪʠʢʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʦʙʨʘʙʦʪʢʫ ʠʩʧʦʣʴʟʫʝʤʦʡ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤ ʠʥʬʦʨʤʘʮʠʠ, ʨʝʘʣʠʟʫʶʪʩʷ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʭ 

ʩʠʩʪʝʤ 

ʟ̫ʳʢʦʚʘʷ ʤʦʜʝʣʴ: ɺʝʨʦʷʪʥʦʩʪʥʘʷ ʤʦʜʝʣʴ, ʧʨʝʜʩʢʘʟʳʚʘʶʱʘʷ 

ʩʣʝʜʫʶʱʝʝ ʩʣʦʚʦ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʳʜʫʱʠʭ ʩʣʦʚ  
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https://www.consultant.ru/document/cons_doc_LAW_425094/  (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

21.11.2025). 

6. ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ. ɿʘʢʦʥʳ. ʆʙ ʦʙʨʘʟʦʚʘʥʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ : ʬʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ [ʧʨʠʥʷʪ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ɼʫʤʦʡ 

29 ʜʝʢʘʙʨʷ 2012 ʛ.]/ ʉʧʨʘʚʦʯʥʦ-ʧʨʘʚʦʚʘʷ ʩʠʩʪʝʤʘ çʂʦʥʩʫʣʴʪʘʥʪ ʇʣʶʩè. 

https://www.consultant.ru/document/cons_doc_LAW_140174/
https://www.consultant.ru/document/cons_doc_LAW_140174/
https://www.consultant.ru/document/cons_doc_LAW_140174/
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ï ʊʝʢʩʪ : ʵʣʝʢʪʨʦʥʥʳʡ. ï URL:  https://www.consultant.ru/document/cons_doc_LA

W_140174/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 21.11.2025). 

7. ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʷʤʠ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʠ ʚʥʝʜʨʝʥʠʶ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʨʝʘʣʠʟʘʮʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʩʦʟʜʘʥʠʶ ʩʝʪʠ ʩʠʤʫʣʷʮʠʦʥʥʳʭ 

ʮʝʥʪʨʦʚ (ʚʠʨʪʫʘʣʴʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ) [ʇʠʩʴʤʦ ʄʠʥʧʨʦʩʚʝʱʝʥʠʷ ʈʦʩʩʠʠ ʦʪ 

01.02.2021 ˉ 08-166]. ï ʉʧʨʘʚʦʯʥʦ-ʧʨʘʚʦʚʘʷ ʩʠʩʪʝʤʘ çʂʦʥʩʫʣʴʪʘʥʪ ʇʣʶʩè. 

ï ʊʝʢʩʪ : ʵʣʝʢʪʨʦʥʥʳʡ. ï URL: https://www.consultant.ru/document/cons_doc 

_LAW_427000/96c60c11ee5b73882df84a7de3c4fb18f1a01961/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

21.11.2025). 

 

ʉʪʘʥʜʘʨʪʳ 

8. ɻʆʉʊ ʈ 59899-2021 ʆʙʨʘʟʦʚʘʪʝʣʴʥʳʝ ʧʨʦʜʫʢʪʳ ʩ ʘʣʛʦʨʠʪʤʘʤʠ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʘʜʘʧʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ ʚ ʦʙʱʝʤ ʦʙʨʘʟʦʚʘʥʠʠ. 

ʊʝʭʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ: ʥʘʮʠʦʥʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ: 

ʠʟʜʘʥʠʝ ʦʬʠʮʠʘʣʴʥʦʝ: ʫʪʚʝʨʞʜʝʥ ʠ ʚʚʝʜʝʥ ʚ ʜʝʡʩʪʚʠʝ ʇʨʠʢʘʟʦʤ ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʘʛʝʥʪʩʪʚʘ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʦʪ 26 ʥʦʷʙʨʷ 2021 ʛ. ˉ 1621-ʩʪ: 

ʚʚʝʜʝʥ ʚʧʝʨʚʳʝ : ʜʘʪʘ ʚʚʝʜʝʥʠʷ 2022-03-01 / ʨʘʟʨʘʙʦʪʘʥ ʌʝʜʝʨʘʣʴʥʳʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʘʚʪʦʥʦʤʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʫʯʨʝʞʜʝʥʠʝʤ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ çʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ çɺʳʩʰʘʷ ʰʢʦʣʘ 

ʵʢʦʥʦʤʠʢʠè (ʅʀʋ ɺʐʕ).  ï ʄʦʩʢʚʘ : ʈʦʩʩʠʡʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, 2021. 

9. ɻʆʉʊ ʈ 70462.1-2022/ISO/IEC TR 24029-1-2021 ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ (ʀʊ). ʀʥʪʝʣʣʝʢʪ ʠʩʢʫʩʩʪʚʝʥʥʳʡ. ʆʮʝʥʢʘ ʨʦʙʘʩʪʥʦʩʪʠ ʥʝʡʨʦʥʥʳʭ 

ʩʝʪʝʡ. ʏʘʩʪʴ 1 = Artificial  Intelligence (Al ) ï Assessment of the robustness of neural 

networks - Part 1: Overview: ʆʙʟʦʨ: ʥʘʮʠʦʥʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ: ʠʟʜʘʥʠʝ ʦʬʠʮʠʘʣʴʥʦʝ: ʫʪʚʝʨʞʜʝʥ ʠ ʚʚʝʜʝʥ ʚ ʜʝʡʩʪʚʠʝ ʇʨʠʢʘʟʦʤ 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʧʦ ʪʝʭʥʠʯʝʩʢʦʤʫ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʦʪ 2 ʥʦʷʙʨʷ 2022 ʛ. 

ˉ 1226-ʩʪ: ʚʚʝʜʝʥ ʚʧʝʨʚʳʝ : ʜʘʪʘ ʚʚʝʜʝʥʠʷ 2022-11-02 / ʨʘʟʨʘʙʦʪʘʥ 

ʌʝʜʝʨʘʣʴʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʘʚʪʦʥʦʤʥʳʤ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʤ ʫʯʨʝʞʜʝʥʠʝʤ 

https://www.consultant.ru/document/cons_doc_LAW_140174/
https://www.consultant.ru/document/cons_doc_LAW_140174/
https://www.consultant.ru/document/cons_doc%20_LAW_427000/96c60c11ee5b73882df84a7de3c4fb18f1a01961/
https://www.consultant.ru/document/cons_doc%20_LAW_427000/96c60c11ee5b73882df84a7de3c4fb18f1a01961/
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ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

çɺʳʩʰʘʷ ʰʢʦʣʘ ʵʢʦʥʦʤʠʢʠè (ʅʀʋ ɺʐʕ).  ï ʄʦʩʢʚʘ : ʈʦʩʩʠʡʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ, 2022. 

 

ɼʠʩʩʝʨʪʘʮʠʠ 

10. ɸʣʴ-ɼʫʣʘʠʤʠ, ʆ.ʍ.ɿ. ʀʥʪʝʣʣʝʢʪʫʘʣʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʧʨʠʥʷʪʠʷ 

ʨʝʰʝʥʠʡ ʚ ʩʠʩʪʝʤʝ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʧʦʜʛʦʪʦʚʢʠ ʦʙʫʯʘʝʤʳʭ ʚ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʢʦʨʧʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤʘʭ ʥʘ ʦʩʥʦʚʝ ʥʝʡʨʦʩʝʪʝʚʳʭ ʤʦʜʝʣʝʡ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ : ʩʧʝʮʠʘʣʴʥʦʩʪʴ 2.3.4. ʋʧʨʘʚʣʝʥʠʝ ʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤʘʭ : ʜʠʩʩʝʨʪʘʮʠʷ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʠʯʝʩʢʠʭ 

ʥʘʫʢ / ɸʣʴ-ɼʫʣʘʠʤʠ ʆʤʘʨ ʍʘʪʝʤ ɿʘʠʜʘʥ ; ɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ. ï ɺʦʨʦʥʝʞ, 2024. ï 132 ʩ. ï ɹʠʙʣʠʦʛʨ.: ʩ. 119-130. 

ï ʊʝʢʩʪ : ʵʣʝʢʪʨʦʥʥʳʡ. ï URL: 

https://cchgeu.ru/science/dissertatsionnye-sovety/dissertatsionnyy-sovet-d-212-

037-13/soiskateli/al-dulaimi.php (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 30.11.2025).  

11. ɻʥʝʜʳʭ, ɼ.ʉ. ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʫʩʚʦʝʥʠʷ ʫʯʝʙʥʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʩʪʫʜʝʥʪʘʤʠ ʚ ʫʩʣʦʚʠʷʭ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ : ʩʧʝʮʠʘʣʴʥʦʩʪʴ 19.00.07 

ʇʝʜʘʛʦʛʠʯʝʩʢʘʷ ʧʩʠʭʦʣʦʛʠʷ : ʜʠʩʩʝʨʪʘʮʠʷ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ 

ʢʘʥʜʠʜʘʪʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ / ɻʥʝʜʳʭ ɼʘʨʴʷ ʉʝʨʛʝʝʚʥʘ ; 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ. ï ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 

2015. ï 237 ʩ. ï ɹʠʙʣʠʦʛʨ.: ʩ. 173-203. ï ʊʝʢʩʪ : ʵʣʝʢʪʨʦʥʥʳʡ. ï URL: 

https://disser.spbu.ru/files/disser2/disser/Gnedykh_Daria_disser.pdf 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 30.11.2025).  

12. ʂʦʩʦʥʦʛʦʚʘ, ʄ.ɸ. ʄʝʪʦʜ ʠ ʩʨʝʜʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ 

ʪʨʘʝʢʪʦʨʠʝʡ ʚ ʩʠʩʪʝʤʘʭ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ : ʩʧʝʮʠʘʣʴʥʦʩʪʴ 05.13.10 

ʋʧʨʘʚʣʝʥʠʝ ʚ ʩʦʮʠʘʣʴʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ : ʜʠʩʩʝʨʪʘʮʠʷ ʥʘ 

ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ / 

ʂʦʩʦʥʦʛʦʚʘ ʄʘʨʠʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ ; ʖʛʦ-ɿʘʧʘʜʥʳʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ. ï ʂʫʨʩʢ, 2016. ï 160 ʩ. ï ɹʠʙʣʠʦʛʨ.: ʩ. 163-180. ï ʊʝʢʩʪ : 

https://disser.spbu.ru/files/disser2/disser/
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ʵʣʝʢʪʨʦʥʥʳʡ. ï URL: http://www.swsu.ru/ds/diss-swsu/ (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 

30.09.2025). 

13. ʂʨʝʯʝʪʦʚ, ʀ.ɸ. ʄʦʜʝʣʠ, ʘʣʛʦʨʠʪʤʳ ʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ 

ʘʜʘʧʪʠʚʥʦʛʦ ʦʙʫʯʝʥʠʷ : ʩʧʝʮʠʘʣʴʥʦʩʪʴ 05.13.10 ʋʧʨʘʚʣʝʥʠʝ ʚ ʩʦʮʠʘʣʴʥʳʭ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ : ʜʠʩʩʝʨʪʘʮʠʷ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ 

ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ / ʂʨʝʯʝʪʦʚ ʀʚʘʥ ɸʥʘʪʦʣʴʝʚʠʯ ; ʊʦʤʩʢʠʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ. 

ï ʊʦʤʩʢ, 2021. ï 150 ʩ. ï ɹʠʙʣʠʦʛʨ.: ʩ. 99-106. ï ʊʝʢʩʪ : ʵʣʝʢʪʨʦʥʥʳʡ. ï URL: 

https://postgraduate.tusur.ru/urls/h80g08x8 (ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 30.09.2025). 

14. ʅʛʫʝʥ, ɺ.ʅ. ʄʝʪʦʜʳ ʠ ʘʣʛʦʨʠʪʤʳ ʩʪʨʫʢʪʫʨʠʟʘʮʠʠ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʢʦʥʪʝʥʪʘ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʦʤ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ 

ʧʝʨʩʦʥʘʣʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʦʩʥʦʚʝ ʛʨʘʬʦʚʳʭ ʤʦʜʝʣʝʡ :  

ʩʧʝʮʠʘʣʴʥʦʩʪʴ 05.13.01 ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ, ʫʧʨʘʚʣʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʘ 

ʠʥʬʦʨʤʘʮʠʠ : ʜʠʩʩʝʨʪʘʮʠʷ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ 

ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ / ʅʛʫʝʥ ɺʘʥ ʅʛʦʥ ; ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ) ʠʤ. ʄ. ʀ. ʇʣʘʪʦʚʘ. ï ʅʦʚʦʯʝʨʢʘʩʩʢ, 

2017. ï 257 ʩ. ï ɹʠʙʣʠʦʛʨ.: ʩ. 168-185. ï ʊʝʢʩʪ : ʵʣʝʢʪʨʦʥʥʳʡ. ï URL: 

http://www.npi-tu.ru/assets/diss/d212.304.02/files/ngon/diss_ngon.pdf 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 30.11.2025). 

15. ʅʛʫʝʥ, ʌ.ʍ. ʄʦʜʝʣʠ ʠ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ 

ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʨʠ ʫʧʨʘʚʣʝʥʠʠ ʧʨʦʛʨʘʤʤʘʤʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʧʝʨʩʦʥʘʣʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ : 

ʩʧʝʮʠʘʣʴʥʦʩʪʴ 05.13.01 ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ, ʫʧʨʘʚʣʝʥʠʝ ʠ ʦʙʨʘʙʦʪʢʘ 

ʠʥʬʦʨʤʘʮʠʠ : ʜʠʩʩʝʨʪʘʮʠʷ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ 

ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ  / ʅʛʫʝʥ ʌʫʢ ʍʘʫ ; ʖʞʥʦ-ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ (ʅʇʀ) ʠʤ. ʄ.ʀ. ʇʣʘʪʦʚʘ. ï ʅʦʚʦʯʝʨʢʘʩʩʢ, 2021. 

ï 156 ʩ. ï ɹʠʙʣʠʦʛʨ.: ʩ. 130-147. ï ʊʝʢʩʪ : ʵʣʝʢʪʨʦʥʥʳʡ. ï URL: 

https://www.npi-tu.ru/assets/diss/d212.304.02/files/hau/diss_nguyen_phuc_hau.pdf 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 30.11.2025). 

http://www.npi-tu.ru/assets/diss/
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16. ʅʠʢʦʣʘʝʚ, ʀ.ɽ. ʄʝʪʦʜʳ ʠ ʘʣʛʦʨʠʪʤʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʧʦʜʜʝʨʞʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʨʝʙʦʚʘʥʠʡ ʚʘʢʘʥʩʠʠ ʥʘ ʦʩʥʦʚʝ ʥʝʡʨʦʩʝʪʝʚʳʭ 

ʤʦʜʝʣʝʡ ʷʟʳʢʘ ʠ ʘʢʪʫʘʣʴʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʨʳʥʢʘ ʪʨʫʜʘ : ʩʧʝʮʠʘʣʴʥʦʩʪʴ 2.3.4. 

ʋʧʨʘʚʣʝʥʠʝ ʚ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤʘʭ : ʜʠʩʩʝʨʪʘʮʠʷ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ 

ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ / ʅʠʢʦʣʘʝʚ ʀʚʘʥ ɽʚʛʝʥʴʝʚʠʯ ; ʋʬʠʤʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʥʘʫʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ. ï ʋʬʘ, 2025. ï 162 ʩ. ï ɹʠʙʣʠʦʛʨ.: ʩ. 142-155. 

ï ʊʝʢʩʪ : ʵʣʝʢʪʨʦʥʥʳʡ. ï URL: https://uust.ru/media/dc/24247902/234/ 

nikolaev-ivan-evgenevich-2024-10-08/dissertation.pdf 

(ʜʘʪʘ ʦʙʨʘʱʝʥʠʷ: 30.11.2025). 

 

ɸʚʪʦʨʝʬʝʨʘʪʳ ʜʠʩʩʝʨʪʘʮʠʡ 

17. ɸʤʦʩʦʚ, ʆ.ʉ. ʅʝʡʨʦʩʝʪʝʚʳʝ ʠ ʥʝʯʝʪʢʠʝ ʤʝʪʦʜʳ ʦʮʝʥʠʚʘʥʠʷ 

ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ : ʩʧʝʮʠʘʣʴʥʦʩʪʴ 05.13.18 ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʯʠʩʣʝʥʥʳʝ ʤʝʪʦʜʳ ʠ ʢʦʤʧʣʝʢʩʳ ʧʨʦʛʨʘʤʤ : ʘʚʪʦʨʝʬʝʨʘʪ 

ʜʠʩʩʝʨʪʘʮʠʠ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʜʦʢʪʦʨʘ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ 

/                 ɸʤʦʩʦʚ ʆʣʝʛ ʉʝʤʝʥʦʚʠʯ ; ɻʆʋɺʇʆ ʂʦʤʩʦʤʦʣʴʩʢʠʡ-ʥʘ-ɸʤʫʨʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ. ï ʛ. ʂʦʤʩʦʤʦʣʴʩʢ-ʥʘ-ɸʤʫʨʝ, 2004. 

ï 37 ʩ ï ɹʠʙʣʠʦʛʨ. ʩ.: 32-37. ï ʄʝʩʪʦ ʟʘʱʠʪʳ: ʀʥʩʪʠʪʫʪ ʘʚʪʦʤʘʪʠʢʠ ʠ ʧʨʦʙʣʝʤ 

ʫʧʨʘʚʣʝʥʠʷ ɼɺʆ ʈɸʅ. 

18. ɹʦʪʦʚ, ɼ.ʉ. ʄʝʪʦʜʳ ʠ ʘʣʛʦʨʠʪʤʳ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʧʦʜʜʝʨʞʢʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦ ʪʨʝʙʦʚʘʥʠʷʤ ʨʳʥʢʘ ʪʨʫʜʘ ʥʘ 

ʦʩʥʦʚʝ ʥʝʡʨʦʩʝʪʝʚʳʭ ʤʦʜʝʣʝʡ ʷʟʳʢʘ : ʩʧʝʮʠʘʣʴʥʦʩʪʴ 05.13.10  ʋʧʨʘʚʣʝʥʠʝ ʚ 

ʩʦʮʠʘʣʴʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ : ʘʚʪʦʨʝʬʝʨʘʪ ʜʠʩʩʝʨʪʘʮʠʠ ʥʘ 

ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ / 

ɹʦʪʦʚ ɼʤʠʪʨʠʡ ʉʝʨʛʝʝʚʠʯ ; ʏʝʣʷʙʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ. ï 

ʏʝʣʷʙʠʥʩʢ, 2019. ï 17 ʩ ï ɹʠʙʣʠʦʛʨ.: ʩ. 15-17. ï ʄʝʩʪʦ ʟʘʱʠʪʳ: ʌɻɹʆʋ ɺʆ 

ʋʬʠʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʚʠʘʮʠʦʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ.  

19. ɺʣʘʩʝʥʢʦ, ɸ.ɸ. ʈʘʟʨʘʙʦʪʢʘ ʘʜʘʧʪʠʚʥʦʡ ʩʠʩʪʝʤʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ : ʩʧʝʮʠʘʣʴʥʦʩʪʴ 05.13.17  

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʠʥʬʦʨʤʘʪʠʢʠ : ʘʚʪʦʨʝʬʝʨʘʪ  ʜʠʩʩʝʨʪʘʮʠʠ ʥʘ ʩʦʠʩʢʘʥʠʝ 
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ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ / 

ɺʣʘʩʝʥʢʦ ɸʣʝʢʩʝʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ ; ɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ. ï ɺʦʨʦʥʝʞ, 2014. ï 16 ʩ ï ɹʠʙʣʠʦʛʨ.: ʩ. 14-15. ï ʄʝʩʪʦ ʟʘʱʠʪʳ: 

ʌɻɹʆʋ ɺʆ ɺʦʨʦʥʝʞʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ. 

20. ʄʘʢʘʨʦʚ, ɸ.ɺ. ʄʝʪʦʜʳ, ʘʣʛʦʨʠʪʤʳ ʠ ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʮʝʩʩʦʤ ʦʙʫʯʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʩʝʤʘʥʪʠʢʦ-ʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʫʯʝʙʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ : ʩʧʝʮʠʘʣʴʥʦʩʪʴ 05.13.10  ʋʧʨʘʚʣʝʥʠʝ ʚ ʩʦʮʠʘʣʴʥʳʭ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ : ʘʚʪʦʨʝʬʝʨʘʪ ʜʠʩʩʝʨʪʘʮʠʠ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ 

ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ / ʄʘʢʘʨʦʚ ɸʥʜʨʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ ; 

ʈʷʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ 

ɺ. ʌ. ʋʪʢʠʥʘ. ï ʈʷʟʘʥʴ, 2013. ï 22 ʩ ï ɹʠʙʣʠʦʛʨ.: ʩ. 19-21. ï ʄʝʩʪʦ ʟʘʱʠʪʳ: 

ʈʷʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ 

ɺ.ʌ. ʋʪʢʠʥʘ. 

21. ʄʘʭʥʳʪʢʠʥʘ, ʆ.ɺ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʦʧʪʠʤʠʟʘʮʠʷ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʦʙʫʯʝʥʠʷ ʩʪʫʜʝʥʪʘ : ʩʧʝʮʠʘʣʴʥʦʩʪʴ 05.13.10  

ʋʧʨʘʚʣʝʥʠʝ ʚ ʩʦʮʠʘʣʴʥʳʭ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ : ʘʚʪʦʨʝʬʝʨʘʪ 

ʜʠʩʩʝʨʪʘʮʠʠ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ 

/ ʄʘʭʥʳʪʢʠʥʘ ʆʣʝʩʷ ɺʣʘʜʠʤʠʨʦʚʥʘ ; ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʠʥʬʦʨʤʘʪʠʢʠ. ï ʅʦʚʦʩʠʙʠʨʩʢ, 2013. ï 23 ʩ 

ï ɹʠʙʣʠʦʛʨ.: ʩ. 20-23. ï ʄʝʩʪʦ ʟʘʱʠʪʳ: ʉʠʙʠʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʪʝʣʝʢʦʤʤʫʥʠʢʘʮʠʡ ʠ ʠʥʬʦʨʤʘʪʠʢʠ. 

22. ʄʝʜʚʝʜʝʚ, ʈ.ɽ. ɸʣʛʦʨʠʪʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʙʘʟ ʟʥʘʥʠʡ ʜʣʷ ʩʠʩʪʝʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ : ʩʧʝʮʠʘʣʴʥʦʩʪʴ 05.13.11 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʤʘʰʠʥ, 

ʢʦʤʧʣʝʢʩʦʚ ʠ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ : ʘʚʪʦʨʝʬʝʨʘʪ ʜʠʩʩʝʨʪʘʮʠʠ ʥʘ ʩʦʠʩʢʘʥʠʝ 

ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ / ʄʝʜʚʝʜʝʚ ʈʦʤʘʥ ɽʚʛʝʥʴʝʚʠʯ ; 

ʈʷʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ 

ɺ.ʌ. ʋʪʢʠʥʘ. ï ʈʷʟʘʥʴ, 2013. ï 16 ʩ ï ɹʠʙʣʠʦʛʨ.: ʩ. 14-16. ï ʄʝʩʪʦ ʟʘʱʠʪʳ: 

ʈʷʟʘʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʨʘʜʠʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ 

ɺ.ʌ. ʋʪʢʠʥʘ. 
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23. ʇʝʨʯʝʥʦʢ, ʆ.ɺ. ʄʦʜʝʣʠ ʠ ʘʣʛʦʨʠʪʤʳ ʚʝʨʠʬʠʢʘʮʠʠ ʨʝʰʝʥʠʡ ʟʘʜʘʯ 

ʚ ʩʠʩʪʝʤʘʭ ʵʣʝʢʪʨʦʥʥʦʛʦ ʦʙʫʯʝʥʠʷ : ʩʧʝʮʠʘʣʴʥʦʩʪʴ 05.13.06 ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʠ 

ʫʧʨʘʚʣʝʥʠʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚʘʤʠ : ʘʚʪʦʨʝʬʝʨʘʪ 

ʜʠʩʩʝʨʪʘʮʠʠ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ 

/ ʇʝʨʯʝʥʦʢ ʆʣʝʛ ɺʣʘʜʠʤʠʨʦʚʠʯ ; ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪ ʀʊʄʆ. ï ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2013. ï 18 ʩ ï ɹʠʙʣʠʦʛʨ.: ʩ. 17-18. 
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ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ 
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ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʟʘʜʘʯʘʤʠ/ʦʰʠʙʢʘʤʠ 

  ʄʝʪʦʜʳ ʠ ʧʨʠʝʤʳ ʦʪʣʘʜʢʠ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʜʘ 

ʀʥʪʝʛʨʘʮʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ ʠ ʢʦʤʧʦʥʝʥʪ ʠ ʚʝʨʠʬʠʢʘʮʠʷ ʚʳʧʫʩʢʦʚ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʨʦʜʫʢʪʘ 

ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʮʝʜʫʨ ʠʥʪʝʛʨʘʮʠʠ 

ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ 

ʉʠʩʪʝʤʳ ʜʦʢʫʤʝʥʪʠʨʦʚʘʥʠʷ 

ʉʨʝʜʩʪʚʘ ʤʠʛʨʘʮʠʠ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʜʘʥʥʳʭ 

ʉʨʝʜʩʪʚʘ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʮʝʜʫʨ ʜʣʷ 

ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ 

ʗʟʳʢ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʄʝʪʦʜʳ ʤʠʛʨʘʮʠʠ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʜʘʥʥʳʭ 

ʄʝʪʦʜʳ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʮʝʜʫʨ ʜʣʷ 

ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ 

ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʠʥʪʝʛʨʘʮʠʠ 

ʧʨʦʛʨʘʤʤʥʳʭ ʤʦʜʫʣʝʡ ʠ ʢʦʤʧʦʥʝʥʪ ʠ 

ʚʝʨʠʬʠʢʘʮʠʠ ʚʳʧʫʩʢʦʚ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʧʨʦʜʫʢʪʘ 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʞʠʟʥʝʥʥʳʤ 

ʮʠʢʣʦʤ 

ʉʠʩʪʝʤʳ ʩʙʦʨʢʠ 

ʉʠʩʪʝʤʳ ʪʝʩʪʠʨʦʚʘʥʠʷ 

- - 

ʈʘʙʦʪʢʘ ʪʨʝʙʦʚʘʥʠʡ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ɸʥʘʣʠʟ ʪʨʝʙʦʚʘʥʠʡ ʢ ʧʨʦʛʨʘʤʤʥʦʤʫ 

ʦʙʝʩʧʝʯʝʥʠʶ 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʪʨʝʙʦʚʘʥʠʷʤʠ 

ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʟʘʜʘʯʘʤʠ 

- ʄʝʪʦʜʦʣʦʛʠʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ 

ʄʝʪʦʜʦʣʦʛʠʠ ʠ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʘʟ 

ʜʘʥʥʳʭ 

ʈʘʟʨʘʙʦʪʢʘ ʪʝʭʥʠʯʝʩʢʠʭ ʩʧʝʮʠʬʠʢʘʮʠʡ 

ʥʘ ʧʨʦʛʨʘʤʤʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʠ ʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʟʘʜʘʯʘʤʠ 

ʉʨʝʜʩʪʚʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʉʨʝʜʩʪʚʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʧʨʦʛʨʘʤʤʥʳʭ ʠʥʪʝʨʬʝʡʩʦʚ 

  

ʗʟʳʢʠ ʬʦʨʤʘʣʠʟʘʮʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʩʧʝʮʠʬʠʢʘʮʠʡ 

ʄʝʪʦʜʳ ʬʦʨʤʘʣʠʟʘʮʠʠ ʟʘʜʘʯ 

ʄʝʪʦʜʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ 

ʄʝʪʦʜʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ 

ʠʥʪʝʨʬʝʡʩʦʚ 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ 

- ʅʦʪʘʮʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ - 

 

çʉʧʝʮʠʘʣʠʩʪ ʧʦ ʪʝʩʪʠʨʦʚʘʥʠʶ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡè 

ʇʦʜʛʦʪʦʚʢʘ ʪʝʩʪʦʚʳʭ ʜʘʥʥʳʭ ʠ ʚʳʧʦʣʥʝʥʠʝ ʪʝʩʪʦʚʳʭ ʧʨʦʮʝʜʫʨ ʇʆ  
ʇʦʜʛʦʪʦʚʢʘ ʢ ʚʳʧʦʣʥʝʥʠʶ ʟʘʜʘʥʠʷ ʥʘ 

ʪʝʩʪʠʨʦʚʘʥʠʝ ʇʆ 

ʆʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 

ʉʠʩʪʝʤʳ ʪʝʩʪʠʨʦʚʘʥʠʷ 

- - 

ʇʦʜʛʦʪʦʚʢʘ ʪʝʩʪʦʚʳʭ ʜʘʥʥʳʭ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʥʠʝʤ ʥʘ 

ʪʝʩʪʠʨʦʚʘʥʠʝ ʇʆ 

ɻʝʥʝʨʘʪʦʨʳ ʪʝʩʪʦʚʳʭ ʜʘʥʥʳʭ 

ʆʬʠʩʥʳʝ ʩʠʩʪʝʤʳ 

ʌʦʨʤʘʪʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʪʝʩʪʦʚʳʭ 

ʜʘʥʥʳʭ 

ʄʝʪʦʜʳ ʨʘʙʦʪʳ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ 

ʄʝʪʦʜʳ ʦʙʨʘʙʦʪʢʠ ʧʝʨʚʠʯʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ/ʠʩʪʦʯʥʠʢʦʚ ʧʝʨʚʠʯʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ 

ɺʳʧʦʣʥʝʥʠʝ ʧʨʦʮʝʩʩʘ ʪʝʩʪʠʨʦʚʘʥʠʷ ʇʆ ʉʠʩʪʝʤʳ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʉʠʩʪʝʤʳ ʤʦʜʫʣʴʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʜʝʬʝʢʪʦʚ ʇʆ 

ʗʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ - 
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ɼʦʢʫʤʝʥʪʠʨʦʚʘʥʠʝ ʜʝʬʝʢʪʦʚ ʇʆ ʩʠʩʪʝʤʳ ʢʦʥʪʨʦʣʷ ʜʝʬʝʢʪʦʚ ʇʆ 

ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʟʘʜʘʯʘʤʠ 

ʆʬʠʩʥʳʝ ʩʠʩʪʝʤʳ 

- - 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ ʠ 

ʪʝʭʥʠʯʝʩʢʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʇʆ 

ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʜʦʢʫʤʝʥʪʘʮʠʝʡ 

ʆʬʠʩʥʳʝ ʩʠʩʪʝʤʳ 

- - 

ʈʘʟʨʘʙʦʪʢʘ ʪʝʩʪʦʚʳʭ ʩʣʫʯʘʝʚ, 

ʧʨʦʚʝʜʝʥʠʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʇʆ ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ 

- - - 

ʆʧʨʝʜʝʣʝʥʠʝ ʠ ʦʧʠʩʘʥʠʝ ʪʝʩʪʦʚʳʭ 

ʩʣʫʯʘʝʚ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʮʝʩʩʘ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʇʆ, ʚʢʣʶʯʘʷ ʨʘʟʨʘʙʦʪʢʫ 

ʘʚʪʦʪʝʩʪʦʚ 

ʉʠʩʪʝʤʳ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʉʠʩʪʝʤʳ ʤʦʜʫʣʴʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʜʦʢʫʤʝʥʪʘʮʠʝʡ 

ʆʬʠʩʥʳʝ ʩʠʩʪʝʤʳ 

ʗʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʊʝʭʥʠʢʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʢʦʤʙʠʥʘʪʦʨʠʢʠ ʪʝʩʪʦʚ 

ʇʨʦʚʝʜʝʥʠʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʇʆ  

ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʪʝʩʪʦʚʳʤ ʩʣʫʯʘʷʤ 

ʉʠʩʪʝʤʳ ʪʝʩʪʠʨʦʚʘʥʠʷ - ʊʝʭʥʠʢʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʇʆ 

ʉʪʘʥʜʘʨʪʳ ʦʬʦʨʤʣʝʥʠʷ ʢʦʜʘ 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʇʆ ʉʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʆʧʝʨʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ 

ʗʟʳʢʠ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʈʝʛʨʝʩʩʠʦʥʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʩʪʠʨʦʚʘʥʠʷ ʇʆ 

ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʞʠʜʘʝʤʳʤ 

ʨʝʟʫʣʴʪʘʪʘʤ, ʦʬʦʨʤʣʝʥʠʝ ʠ ʨʘʟʤʝʱʝʥʠʝ 

ʦʪʯʝʪʘ ʦ ʪʝʩʪʠʨʦʚʘʥʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʞʠʟʥʝʥʥʳʤ ʮʠʢʣʦʤ ʇʆ ʚ ʩʠʩʪʝʤʝ 

ʢʦʥʪʨʦʣʷ ʚʝʨʩʠʡ  

ʉʠʩʪʝʤʳ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʆʬʠʩʥʳʝ ʩʠʩʪʝʤʳ 

ʀʥʩʪʨʫʤʝʥʪʳ ʚʳʧʦʣʥʝʥʠʷ ʪʝʩʪʦʚ 

- ɹʘʟʦʚʳʝ ʪʝʭʥʠʢʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʢʦʤʙʠʥʘʪʦʨʠʢʠ ʪʝʩʪʦʚ 

ʄʝʪʨʠʢʠ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʇʨʦʚʝʨʢʘ ʫʩʪʨʘʥʝʥʥʳʭ ʜʝʬʝʢʪʦʚ ʇʆ ʚ 

ʧʦʨʷʜʢʝ ʠʭ ʧʨʠʦʨʠʪʝʪʘ 

ʠʥʩʪʨʫʤʝʥʪʳ ʢʦʤʘʥʜʥʦʡ ʨʘʙʦʪʳ - ʊʝʭʥʠʢʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʇʆ 

ʈʝʛʨʝʩʩʠʦʥʥʦʝ ʪʝʩʪʠʨʦʚʘʥʠʝ 

ʆʬʦʨʤʣʝʥʠʝ ʦʪʯʝʪʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʇʆ 

ʆʬʠʩʥʳʝ ʩʠʩʪʝʤʳ - ʄʝʪʦʜʳ ʦʧʪʠʤʠʟʘʮʠʠ ʪʝʩʪʦʚʳʭ ʥʘʙʦʨʦʚ 

ʈʘʟʨʘʙʦʪʢʘ ʜʦʢʫʤʝʥʪʦʚ ʜʣʷ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʇʆ ʠ ʘʥʘʣʠʟ ʢʘʯʝʩʪʚʘ 

ʪʝʩʪʦʚʦʛʦ ʧʦʢʨʳʪʠʷ 

- - - 

ɺʝʨʠʬʠʢʘʮʠʷ ʪʨʝʙʦʚʘʥʠʡ ʠʩʭʦʜʥʦʡ 

ʜʦʢʫʤʝʥʪʘʮʠʠ ʥʘ ʇʆ 

ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʪʨʝʙʦʚʘʥʠʷʤʠ - ʄʝʪʦʜʳ ʘʥʘʣʠʟʘ ʠ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʪʨʝʙʦʚʘʥʠʡ 

ʊʝʦʨʠʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʇʆ 

ʆʧʨʝʜʝʣʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʪʝʩʪʘʤ ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʪʨʝʙʦʚʘʥʠʷʤʠ - ʄʝʪʦʜʳ ʨʘʟʨʘʙʦʪʢʠ ʪʨʝʙʦʚʘʥʠʡ 

 ʄʝʪʦʜʠʢʠ ʘʥʘʣʠʟʘ ʨʠʩʢʦʚ 

ʊʝʦʨʠʷ ʪʝʩʪʠʨʦʚʘʥʠ̫ 

ʊʝʭʥʠʢʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʇʆ 

ʈʘʟʨʘʙʦʪʢʘ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʘ, ʚʢʣʶʯʘʷ ʧʣʘʥ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʇʆ 

ʉʠʩʪʝʤʳ ʪʝʩʪʠʨʦʚʘʥʠʷ - ʄʝʪʨʠʢʠ ʢʘʯʝʩʪʚʘ 

ʄʝʪʦʜʠʢʠ ʘʥʘʣʠʟʘ ʨʠʩʢʦʚ 

ʊʝʭʥʠʢʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʇʆ 

ʉʪʘʥʜʘʨʪʳ ʢʘʯʝʩʪʚʘ ʇʆ 
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ʉʪʘʥʜʘʨʪʳ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʇʆ 

ʆʮʝʥʢʘ ʪʝʩʪʦʚ ʉʠʩʪʝʤʳ ʪʝʩʪʠʨʦʚʘʥʠʷ - ʄʝʪʨʠʢʠ ʢʘʯʝʩʪʚʘ 

ʇʨʦʜʫʢʪʦʚʳʝ ʤʝʪʨʠʢʠ 

ʄʝʪʦʜʳ ʪʠʧʦʚʳʭ ʘʣʛʦʨʠʪʤʦʚ 

ʋʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʦʤ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʇʆ 

- - - 

ɺʳʷʚʣʝʥʠʝ ʧʨʠʦʨʠʪʝʪʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ 

ʇʆ ʜʣʷ ʧʦʢʨʳʪʠʷ ʪʝʩʪʘʤʠ 

ʉʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʪʨʝʙʦʚʘʥʠʷʤʠ  - ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʪʨʝʙʦʚʘʥʠʡ 

 ʧʨʦʝʢʪʥʳʝ ʤʝʪʦʜʦʣʦʛʠʠ 

ʊʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʚʝʜʝʥʠʷ 

ʧʝʨʝʛʦʚʦʨʦʚ 

ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ ʇʆ 

ʉʦʛʣʘʩʦʚʘʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʩ ʟʘʢʘʟʯʠʢʦʤ - - ʤʝʪʦʜʳ ʘʥʘʣʠʟʘ ʪʨʝʙʦʚʘʥʠʡ 

ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʇʆ, ʨʘʟʣʠʯʥʳʝ 

ʤʝʪʦʜʦʣʦʛʠʠ ʝʛʦ ʨʘʟʨʘʙʦʪʢʠ 

ʄʝʪʦʜʳ ʪʝʩʪʠʨʦʚʘʥʠʷ 

ʈʘʟʨʘʙʦʪʢʘ ʩʪʨʘʪʝʛʠʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʇʆ - - ʄʝʪʦʜʠʢʠ ʘʥʘʣʠʟʘ ʨʠʩʢʦʚ 

ʊʝʦʨʠʷ ʩʪʨʘʪʝʛʠʡ ʪʝʩʪʠʨʦʚʘʥʠʷ ʇʆ 

ʊʝʭʥʠʢʠ ʪʝʩʪʠʨʦʚʘʥʠʷ ʇʆ 

ʉʪʘʥʜʘʨʪʳ ʢʘʯʝʩʪʚʘ ʇʆ 

ʆʨʛʘʥʠʟʘʮʠʷ ʨʘʙʦʯʝʛʦ ʧʨʦʮʝʩʩʘ 

ʢʦʤʘʥʜʳ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ 

ʪʝʩʪʠʨʦʚʘʥʠʶ ʇʆ (ʚʢʣʶʯʘʷ ʦʮʝʥʢʫ 

ʪʨʫʜʦʟʘʪʨʘʪ) 

ʠʥʩʪʨʫʤʝʥʪʳ ʢʦʤʘʥʜʥʦʡ ʨʘʙʦʪʳ - ɾʠʟʥʝʥʥʳʡ ʮʠʢʣ ʇʆ 

ʄʦʥʠʪʦʨʠʥʛ ʨʘʙʦʪ ʧʦ ʪʝʩʪʠʨʦʚʘʥʠʶ ʇʆ 

ʠ ʠʥʬʦʨʤʠʨʦʚʘʥʠʝ ʦ ʭʦʜʝ ʨʘʙʦʪ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ 

ʆʩʥʦʚʥʳʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʩʨʝʜʩʪʚʘ 

ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʚ ʢʦʤʘʥʜʝ 

ʉʠʩʪʝʤʳ ʪʝʩʪʠʨʦʚʘʥʠʷ 

- ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʚʝʨʠʬʠʢʘʮʠʠ ʇʆ 

ʄʝʪʦʜʳ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʨʠʩʢʦʚ 

ʇʨʠʤʝʯʘʥʠʝ ï ʊʝʨʤʠʥʳ ʠ ʢʦʥʮʝʧʪʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʩʪʘʥʜʘʨʪʘʭ çʇʨʦʛʨʘʤʤʠʩʪè ʠ çʉʧʝʮʠʘʣʠʩʪ ʧʦ ʪʝʩʪʠʨʦʚʘʥʠʶ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡè, ʤʦʞʥʦ 

ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʢʣʘʩʩʳ: çʉʠʩʪʝʤʳ ʠʣʠ ʠʥʩʪʨʫʤʝʥʪʳè, çʗʟʳʢʠ ʠʣʠ ʥʦʪʘʮʠʠè, çʄʝʪʦʜʳ ʠʣʠ ʪʝʭʥʠʢʠè. ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʢʣʘʩʩʳ, ʧʦʥʷʪʠʷ ʠ ʦʪʥʦʰʝʥʠʷ 

ʤʝʞʜʫ ʥʠʤʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʩʣʝʜʫʶʱʝʛʦ ʩʝʛʤʝʥʪʘ ʛʨʘʬʘ ʟʥʘʥʠʡ G. 

ʉʥʘʯʘʣʘ ʚʚʦʜʠʪʩʷ ʩʧʝʮʠʘʣʴʥʦʝ ʦʪʥʦʰʝʥʠʝ relatedEquivalent, ʷʚʣʷʶʱʝʝʩʷ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʦʪʥʦʰʝʥʠʷ skos:related. 
<relatedEquivalent> rdf:type owl:ObjectProperty ;  

rdfs : subPropertyOf  skos : related  .  

ɼʘʣʝʝ ʦʧʠʩʳʚʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʢʣʘʩʩʳ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʩʪʘʥʜʘʨʪʘʤ ʠ ʩʘʤʠ ʩʪʘʥʜʘʨʪʳ. 
<ʉʪʘʥʜʘʨʪ> rdf:type owl:Class ; 

<ʆʙʦʙʱʝʥʥʘʷ_ʪʨʫʜʦʚʘʷ_ʬʫʥʢʮʠʷ> rdf : type  owl : Class  ;  

<ʊʨʫʜʦʚʘʷ_ʬʫʥʢʮʠʷ> rdf : type  owl : Class  ;  

ʆʙʦʙʱʝʥʥʘʷ_ʪʨʫʜʦʚʘʷ_ʬʫʥʢʮʠʷ> <skos : broader > <ʉʪʘʥʜʘʨʪ> . 

<ʊʨʫʜʦʚʘʷ_ʬʫʥʢʮʠʷ> <skos : broader > <ʆʙʦʙʱʝʥʥʘʷ_ʪʨʫʜʦʚʘʷ_ʬʫʥʢʮʠʷ> . 

<ʉʪʘʥʜʘʨʪ_ʇʨʦʛʨʘʤʤʠʩʪ> rdf : type  schema:ʉʪʘʥʜʘʨʪ ; 

<ʉʪʘʥʜʘʨʪ_ʉʧʝʮʠʘʣʠʩʪ_ʧʦ_ʪʝʩʪʠʨʦʚʘʥʠʶ_ʚ_ʦʙʣʘʩʪʠ_ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ_ʪʝʭʥʦʣʦʛʠʡ> rdf : type  schema:ʉʪʘʥʜʘʨʪ ; 
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ʇʦʩʣʝ ʵʪʦʛʦ ʦʧʠʩʳʚʘʶʪʩʷ ʢʣʘʩʩʳ ʜʣʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʢʦʥʮʝʧʪʦʚ ʠ ʪʝʨʤʠʥʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʪʘʥʜʘʨʪʘʭ. 
<ʉʠʩʪʝʤʘ> rdf:type owl:Class ; 

<ʀʥʩʪʨʫʤʝʥʪ> rdf:type owl:Class ; 

<ʗʟʳʢ> rdf:type owl:Class ; 

<ʅʦʪʘʮʠʷ> rdf:type owl:Class ; 

<ʄʝʪʦʜ> rdf:type owl:Class ; 

<ʊʝʭʥʠʢʘ> rdf:type owl:Class ; 

<ʉʠʩʪʝʤʘ> <relatedEquivalent> <ʀʥʩʪʨʫʤʝʥʪ> . 

<ʗʟʳʢ> <relatedEquivalent> <ʅʦʪʘʮʠʷ> . 

<ʄʝʪʦʜ> < relatedEquivalent > < ʊʝʭʥʠʢʘ> .  

ʆʧʠʩʳʚʘʝʪʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ çʇʨʦʛʨʘʤʤʠʩʪè ʠ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʦʜʥʘ ʦʙʦʙʱʝʥʥʘʷ ʪʨʫʜʦʚʘʷ ʬʫʥʢʮʠʷ ʠ ʦʜʥʘ ʪʨʫʜʦʚʘʷ ʬʫʥʢʮʠʷ, ʦʪʥʦʩʷʱʠʝʩʷ 

ʢ ʥʝʤʫ. 
<ʈʘʟʨʘʙʦʪʢʘ_ʠ_ʦʪʣʘʜʢʘ_ʧʨʦʛʨʘʤʤʥʦʛʦ_ʢʦʜʘ> rdf : type  scema:ʆʙʦʙʱʝʥʥʘʷ_ʪʨʫʜʦʚʘʷ_ʬʫʥʢʮʠʷ ; 

<ʈʘʟʨʘʙʦʪʢʘ_ʠ_ʦʪʣʘʜʢʘ_ʧʨʦʛʨʘʤʤʥʦʛʦ_ʢʦʜʘ> <skos : broader > <ʉʪʘʥʜʘʨʪ_ʇʨʦʛʨʘʤʤʠʩʪ> . 

<ʅʘʧʠʩʘʥʠʝ_ʧʨʦʛʨʘʤʤʥʦʛʦ_ʢʦʜʘ_ʩ_ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ_ʷʟʳʢʦʚ_ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ_ʦʧʨʝʜʝʣʝʥʠʷ_ʠ_ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ_ʜʘʥʥʳʤʠ> 

rdf : type  scema: ʊʨʫʜʦʚʘʷ_ʬʫʥʢʮʠʷ ; 

<ʅʘʧʠʩʘʥʠʝ_ʧʨʦʛʨʘʤʤʥʦʛʦ_ʢʦʜʘ_ʩ_ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ_ʷʟʳʢʦʚ_ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ_ʦʧʨʝʜʝʣʝʥʠʷ_ʠ_ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ_ʜʘʥʥʳʤʠ> 

<skos : broader > <ʈʘʟʨʘʙʦʪʢʘ_ʠ_ʦʪʣʘʜʢʘ_ʧʨʦʛʨʘʤʤʥʦʛʦ_ʢʦʜʘ> . 

ʆʧʠʩʳʚʘʝʪʩʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʩʪʘʥʜʘʨʪ çʉʧʝʮʠʘʣʠʩʪ ʧʦ ʪʝʩʪʠʨʦʚʘʥʠʶ ʚ ʦʙʣʘʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡè ʠ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʦʜʥʘ ʦʙʦʙʱʝʥʥʘʷ 

ʪʨʫʜʦʚʘʷ ʬʫʥʢʮʠʷ ʠ ʦʜʥʘ ʪʨʫʜʦʚʘʷ ʬʫʥʢʮʠʷ, ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʥʝʤʫ. 
<ʇʦʜʛʦʪʦʚʢʘ_ʪʝʩʪʦʚʳʭ_ʜʘʥʥʳʭ_ʠ_ʚʳʧʦʣʥʝʥʠʝ_ʪʝʩʪʦʚʳʭ_ʧʨʦʮʝʜʫʨ_ʇʆ> rdf : type  scema:ʆʙʦʙʱʝʥʥʘʷ_ʪʨʫʜʦʚʘʷ_ʬʫʥʢʮʠʷ ; 

<ʇʦʜʛʦʪʦʚʢʘ_ʪʝʩʪʦʚʳʭ_ʜʘʥʥʳʭ_ʠ_ʚʳʧʦʣʥʝʥʠʝ_ʪʝʩʪʦʚʳʭ_ʧʨʦʮʝʜʫʨ_ʇʆ> <skos : broader > 

<ʉʪʘʥʜʘʨʪ_ʉʧʝʮʠʘʣʠʩʪ_ʧʦ_ʪʝʩʪʠʨʦʚʘʥʠʶ_ʚ_ʦʙʣʘʩʪʠ_ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ_ʪʝʭʥʦʣʦʛʠʡ> . 

<ʇʦʜʛʦʪʦʚʢʘ_ʪʝʩʪʦʚʳʭ_ʜʘʥʥʳʭ_ʚ_ʩʦʦʪʚʝʪʩʪʚʠʠ_ʩ_ʟʘʜʘʥʠʝʤ_ʥʘ_ʪʝʩʪʠʨʦʚʘʥʠʝ_ʇʆ> rdf : type  scema: ʊʨʫʜʦʚʘʷ_ʬʫʥʢʮʠʷ ; 

<ʇʦʜʛʦʪʦʚʢʘ_ʪʝʩʪʦʚʳʭ_ʜʘʥʥʳʭ_ʚ_ʩʦʦʪʚʝʪʩʪʚʠʠ_ʩ_ʟʘʜʘʥʠʝʤ_ʥʘ_ʪʝʩʪʠʨʦʚʘʥʠʝ_ʇʆ> <skos : broader > 

<ʇʦʜʛʦʪʦʚʢʘ_ʪʝʩʪʦʚʳʭ_ʜʘʥʥʳʭ_ʠ_ʚʳʧʦʣʥʝʥʠʝ_ʪʝʩʪʦʚʳʭ_ʧʨʦʮʝʜʫʨ_ʇʆ> . 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʜʘʣʝʝ ʦʧʠʩʳʚʘʶʪʩʷ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʢʦʥʮʝʧʪʘʤʠ, ʚʳʜʝʣʝʥʥʳʤʠ ʚ ʧʨʠʣʦʞʝʥʠʠ ɸ ʢʫʨʩʠʚʦʤ, ʪʨʫʜʦʚʳʤʠ ʬʫʥʢʮʠʷʤʠ ʠ ʢʣʘʩʩʘʤʠ 

ʢʦʥʮʝʧʪʦʚ. 

ʉʥʘʯʘʣʘ ʦʧʠʩʳʚʘʶʪʩʷ ʢʦʥʮʝʧʪʳ. 
<ʉʠʩʪʝʤʘ_ʫʧʨʘʚʣʝʥʠʷ_ʙʘʟʘʤʠ_ʜʘʥʥʳʭ> rdf : type  skos : Concept  ;  

<ʗʟʳʢ_ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ> rdf : type  skos : Concept  ;  

<ʄʝʪʦʜʦʣʦʛʠʷ_ʨʘʟʨʘʙʦʪʢʠ_ʧʨʦʛʨʘʤʤʥʦʛʦ_ʦʙʝʩʧʝʯʝʥʠʷ> rdf : type  skos : Concept  ;  

<ʆʬʠʩʥʘʷ_ʩʠʩʪʝʤʘ> rdf : type  skos : Concept  ;  

<ʌʦʨʤʘʪ_ʧʨʝʜʩʪʘʚʣʝʥʠʷ_ʪʝʩʪʦʚʳʭ_ʜʘʥʥʳʭ> rdf : type  skos : Concept  ;  

<ʄʝʪʦʜ_ʨʘʙʦʪʳ_ʩ_ʙʘʟʘʤʠ_ʜʘʥʥʳʭ> rdf : type  skos : Concept  ;  

ʇʦʩʣʝ ʦʧʠʩʘʥʠʷ ʢʦʥʮʝʧʪʦʚ ʧʨʠʚʦʜʷʪʩʷ ʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʢʦʥʮʝʧʪʘʤʠ, ʪʨʫʜʦʚʳʤʠ ʬʫʥʢʮʠʷʤʠ ʠ ʢʣʘʩʩʘʤʠ ʢʦʥʮʝʧʪʦʚ. 
<ʅʘʧʠʩʘʥʠʝ_ʧʨʦʛʨʘʤʤʥʦʛʦ_ʢʦʜʘ_ʩ_ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ_ʷʟʳʢʦʚ_ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ_ʦʧʨʝʜʝʣʝʥʠʷ_ʠ_ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ_ʜʘʥʥʳʤʠ> 

<skos : related > <ʉʠʩʪʝʤʘ_ʫʧʨʘʚʣʝʥʠʷ_ʙʘʟʘʤʠ_ʜʘʥʥʳʭ>, <ʗʟʳʢ_ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ>, 

<ʄʝʪʦʜʦʣʦʛʠʷ_ʨʘʟʨʘʙʦʪʢʠ_ʧʨʦʛʨʘʤʤʥʦʛʦ_ʦʙʝʩʧʝʯʝʥʠʷ> . 

<ʇʦʜʛʦʪʦʚʢʘ_ʪʝʩʪʦʚʳʭ_ʜʘʥʥʳʭ_ʚ_ʩʦʦʪʚʝʪʩʪʚʠʠ_ʩ_ʟʘʜʘʥʠʝʤ_ʥʘ_ʪʝʩʪʠʨʦʚʘʥʠʝ_ʇʆ> <skos : related > <ʆʬʠʩʥʘʷ_ʩʠʩʪʝʤʘ>, 

<ʌʦʨʤʘʪ_ʧʨʝʜʩʪʘʚʣʝʥʠʷ_ʪʝʩʪʦʚʳʭ_ʜʘʥʥʳʭ>, <ʄʝʪʦʜ_ʨʘʙʦʪʳ_ʩ_ʙʘʟʘʤʠ_ʜʘʥʥʳʭ> . 

<ʉʠʩʪʝʤʘ> <dcterms : subject > <ʉʠʩʪʝʤʳ_ʫʧʨʘʚʣʝʥʠʷ_ʙʘʟʘʤʠ_ʜʘʥʥʳʭ>, <ʆʬʠʩʥʳʝ_ʩʠʩʪʝʤʳ> . 
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<ʗʟʳʢ> <dcterms : subject > <ʗʟʳʢ_ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ>, <ʌʦʨʤʘʪ_ʧʨʝʜʩʪʘʚʣʝʥʠʷ_ʪʝʩʪʦʚʳʭ_ʜʘʥʥʳʭ> . 

<ʄʝʪʦʜ> <dcterms : subject > <ʄʝʪʦʜʦʣʦʛʠʷ_ʨʘʟʨʘʙʦʪʢʠ_ʧʨʦʛʨʘʤʤʥʦʛʦ_ʦʙʝʩʧʝʯʝʥʠʷ>, <ʄʝʪʦʜ_ʨʘʙʦʪʳ_ʩ_ʙʘʟʘʤʠ_ʜʘʥʥʳʭ> . 

ʉʬʦʨʤʠʨʦʚʘʥʥʳʡ ʠʟ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʪʘʥʜʘʨʪʦʚ ʛʨʘʬ ʟʥʘʥʠʡ Ὃ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʙʘʟʘʤʠ ʟʥʘʥʠʡ ὑὦ ʠ ὑὦ. ʅʘʧʨʠʤʝʨ, ʢʦʥʮʝʧʪʳ 

<ʗʟʳʢ_ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ> ʠ <ʉʠʩʪʝʤʳ_ʫʧʨʘʚʣʝʥʠʷ_ʙʘʟʘʤʠ_ʜʘʥʥʳʭ> ʙʫʜʫʪ ʩʚʷʟʘʥʳ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʢʦʥʮʝʧʪʦʤ <Programming languages> ʠ <Database 

management systems> ʚ ὑὦDBPedia): 
<ʗʟʳʢ_ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ> <owl:sameAs> <Programming languages> 

<ʉʠʩʪʝʤʳ_ʫʧʨʘʚʣʝʥʠʷ_ʙʘʟʘʤʠ_ʜʘʥʥʳʭ> <owl:sameAs> <Database management systems>  

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 
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ʇʨʠʣʦʞʝʥʠʝ ɹ  

(ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ) 

ʇʨʠʤʝʨʳ ʟʘʜʘʯ ʜʣʷ ʨʝʰʝʥʠʷ 

 

ʊʘʙʣʠʮʘ ɹ.1 ï ɿʘʜʘʯʠ ʜʣʷ ʨʝʰʝʥʠʷ ʩʪʫʜʝʥʪʘʤʠ ʚ ʨʘʤʢʘʭ ʢʫʨʩʘ çʉʪʨʫʢʪʫʨʳ ʠ ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭè 
 

ʉʪʫʜʝʥʪ ʗʟʳʢ ɿʘʜʘʯʘ 1 ɿʘʜʘʯʘ 2 ɿʘʜʘʯʘ 3 
 

1 2 3 4 5 

1 java 

ɺ ʦʜʥʦʤʝʨʥʦʤ ʤʘʩʩʠʚʝ, ʩʦʩʪʦʷʱʝʤ ʠʟ N 

ʚʝʱʝʩʪʚʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚʳʯʠʩʣʠʪʝ 

ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʵʣʝʤʝʥʪʦʚ 

ʤʘʩʩʠʚʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦʩʣʝ 

ʤʠʥʠʤʘʣʴʥʦʛʦ ʧʦ ʤʦʜʫʣʶ ʵʣʝʤʝʥʪʘ. 

ɺʚʝʩʪʠ ʩʪʨʦʢʫ ʩ ʢʣʘʚʠʘʪʫʨʳ. ʈʘʟʜʝʣʠʪʴ 

ʩʪʨʦʢʫ ʥʘ ʩʣʦʚʘ ʩ ʫʯʝʪʦʤ ʧʨʦʙʝʣʦʚ ʠ 

ʟʥʘʢʦʚ ʧʨʝʧʠʥʘʥʠʷ ç.!,?:;è ʠ ʚʳʚʝʩʪʠ 

ʢʘʞʜʦʝ ʩʣʦʚʦ ʚ ʦʪʜʝʣʴʥʦʡ ʩʪʨʦʢʝ. ɽʩʣʠ 

ʟʘ ʟʥʘʢʦʤ ʧʨʝʧʠʥʘʥʠʷ ʠʣʠ ʧʨʦʙʝʣʦʤ 

ʩʨʘʟʫ ʠʜʝʪ ʜʨʫʛʦʡ ʟʥʘʢ ʧʨʝʧʠʥʘʥʠʷ ʠʣʠ 

ʧʨʦʙʝʣ, ʪʦ ʤʝʞʜʫ ʥʠʤʠ ʩʣʦʚʘ ʥʝʪ. 

ɼʘʥ ʩʧʠʩʦʢ ʦʙʲʝʢʪʦʚ ʢʣʘʩʩʘ 

çʂʚʘʨʪʠʨʘè: ʌʀʆ ʚʣʘʜʝʣʴʮʘ, ʧʣʦʱʘʜʴ, 

ʯʠʩʣʦ ʢʦʤʥʘʪ, ʵʪʘʞ. ɼʣʷ ʜʘʥʥʦʛʦ 

ʩʧʠʩʢʘ ʨʝʘʣʠʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʦʧʝʨʘʮʠʠ, ʚʳʧʦʣʥʷʝʤʳʝ ʩ ʧʦʤʦʱʴʶ 

ʢʦʥʩʦʣʴʥʦʛʦ ʚʚʦʜʘ: 

1) ʉʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʵʣʝʤʝʥʪʘ ʩʧʠʩʢʘ 

ʦʙʲʝʢʪʦʚ (ʚʚʦʜ ʝʛʦ ʜʘʥʥʳʭ); 

2) ʉʦʨʪʠʨʦʚʢʘ ʩʧʠʩʢʘ ʦʙʲʝʢʪʦʚ 

(ʩʦʨʪʠʨʦʚʘʪʴ ʚ ʘʣʬʘʚʠʪʥʦʤ ʧʦʨʷʜʢʝ ʧʦ 

ʌʀʆ, ʚʭʦʜʷʱʝʤʫ ʚ ʢʣʘʩʩ, 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʦʪʦʚʳʝ/ʚʩʪʨʦʝʥʥʳʝ 

ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʘ ʩʦʨʪʠʨʦʚʢʠ 

ʟʘʧʨʝʱʝʥʦ); 

3) ʇʦʠʩʢ ʚ ʩʧʠʩʢʝ ʦʙʲʝʢʪʦʚ ʧʦ 

ʟʘʜʘʥʥʦʤʫ ʧʘʨʘʤʝʪʨʫ (ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʚʳʙʝʨʠʪʝ ʧʦʣʝ ʩʪʨʫʢʪʫʨʳ ʠ ʨʝʘʣʠʟʫʡʪʝ 

ʧʦʠʩʢ ʧʦ ʥʝʤʫ), ʚʳʚʦʜ ʞʝʣʘʪʝʣʴʥʦ 

ʩʜʝʣʘʪʴ ʚ ʪʘʙʣʠʮʝ (ʢʘʢ ʚ ʬʫʥʢʮʠʠ ʧʦʜ 

ʥʦʤʝʨʦʤ 6); 

4) ʀʟʤʝʥʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ 

ʩʧʠʩʢʘ(ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʪʘʢ: ʚʚʦʜʠʪʩʷ 
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ʥʦʤʝʨ ʵʣʝʤʝʥʪʘ ʚ ʩʧʠʩʢʝ ʦʙʲʝʢʪʦʚ, ʠ 

ʝʛʦ ʜʘʥʥʳʝ (ʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ 

ʩʪʨʫʢʪʫʨʳ) ʠʟʤʝʥʷʶʪʩʷ ʥʘ ʥʦʚʳʝ 

ʚʚʝʜʝʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʜʘʥʥʳʝ); 

5) ʋʜʘʣʝʥʠʝ ʦʙʲʝʢʪʘ ʠʟ ʩʧʠʩʢʘ; 

6) ɺʳʚʦʜ ʥʘ ʵʢʨʘʥ ʩʧʠʩʢʘ ʦʙʲʝʢʪʦʚ ʚ 

ʚʠʜʝ ʪʘʙʣʠʮʳ. ʊʘʢʞʝ ʚʳʚʦʜʠʪʝ 

ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʚ ʩʧʠʩʢʝ(ʠʣʠ 

ʥʦʤʝʨʫʡʪʝ ʚʳʚʦʜʠʤʳʝ ʩʪʨʦʢʠ). 

2 python 

ɼʘʥ ʩʧʠʩʦʢ ʦʙʲʝʢʪʦʚ ʢʣʘʩʩʘ 

çʉʦʪʨʫʜʥʠʢè: ʌʀʆ; ʜʦʣʞʥʦʩʪʴ; ʛʦʜ 

ʨʦʞʜʝʥʠʷ; ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ. ɼʣʷ 

ʜʘʥʥʦʛʦ ʩʧʠʩʢʘ ʨʝʘʣʠʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʦʧʝʨʘʮʠʠ, ʚʳʧʦʣʥʷʝʤʳʝ ʩ ʧʦʤʦʱʴʶ 

ʢʦʥʩʦʣʴʥʦʛʦ ʚʚʦʜʘ: 

1) ʉʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʵʣʝʤʝʥʪʘ ʩʧʠʩʢʘ 

ʦʙʲʝʢʪʦʚ (ʚʚʦʜ ʝʛʦ ʜʘʥʥʳʭ); 

2) ʉʦʨʪʠʨʦʚʢʘ ʩʧʠʩʢʘ ʦʙʲʝʢʪʦʚ 

(ʩʦʨʪʠʨʦʚʘʪʴ ʧʦ ʟʘʨʧʣʘʪʝ, ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʛʦʪʦʚʳʝ/ʚʩʪʨʦʝʥʥʳʝ ʨʝʘʣʠʟʘʮʠʠ 

ʘʣʛʦʨʠʪʤʘ ʩʦʨʪʠʨʦʚʢʠ ʟʘʧʨʝʱʝʥʦ); 

3) ʇʦʠʩʢ ʚ ʩʧʠʩʢʝ ʦʙʲʝʢʪʦʚ ʧʦ 

ʟʘʜʘʥʥʦʤʫ ʧʘʨʘʤʝʪʨʫ (ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʚʳʙʝʨʠʪʝ ʧʦʣʝ ʩʪʨʫʢʪʫʨʳ ʠ ʨʝʘʣʠʟʫʡʪʝ 

ʧʦʠʩʢ ʧʦ ʥʝʤʫ), ʚʳʚʦʜ ʞʝʣʘʪʝʣʴʥʦ 

ʩʜʝʣʘʪʴ ʚ ʪʘʙʣʠʮʝ (ʢʘʢ ʚ ʬʫʥʢʮʠʠ ʧʦʜ 

ʥʦʤʝʨʦʤ 6); 

4) ʀʟʤʝʥʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ 

ʩʧʠʩʢʘ(ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʪʘʢ: ʚʚʦʜʠʪʩʷ 

ɼʘʥʘ ʮʝʣʦʯʠʩʣʝʥʥʘʷ ʤʘʪʨʠʮʘ A (N, N). 

ʇʦʤʝʥʷʡʪʝ ʤʝʩʪʘʤʠ ʵʣʝʤʝʥʪʳ ʛʣʘʚʥʦʡ ʠ 

ʧʦʙʦʯʥʦʡ ʜʠʘʛʦʥʘʣʝʡ. 

ɺʚʝʩʪʠ ʩʪʨʦʢʫ ʩ ʢʣʘʚʠʘʪʫʨʳ. ʈʘʟʜʝʣʠʪʴ 

ʩʪʨʦʢʫ ʥʘ ʩʣʦʚʘ ʩ ʫʯʝʪʦʤ ʧʨʦʙʝʣʦʚ ʠ 

ʟʥʘʢʦʚ ʧʨʝʧʠʥʘʥʠʷ ç.!,?:;è ʠ ʚʳʚʝʩʪʠ 

ʢʘʞʜʦʝ ʩʣʦʚʦ ʚ ʦʪʜʝʣʴʥʦʡ ʩʪʨʦʢʝ. ɽʩʣʠ 

ʟʘ ʟʥʘʢʦʤ ʧʨʝʧʠʥʘʥʠʷ ʠʣʠ ʧʨʦʙʝʣʦʤ 

ʩʨʘʟʫ ʠʜʝʪ ʜʨʫʛʦʡ ʟʥʘʢ ʧʨʝʧʠʥʘʥʠʷ ʠʣʠ 

ʧʨʦʙʝʣ, ʪʦ ʤʝʞʜʫ ʥʠʤʠ ʩʣʦʚʘ ʥʝʪ. 
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ʥʦʤʝʨ ʵʣʝʤʝʥʪʘ ʚ ʩʧʠʩʢʝ ʦʙʲʝʢʪʦʚ, ʠ ʝʛʦ 

ʜʘʥʥʳʝ (ʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ) 

ʠʟʤʝʥʷʶʪʩʷ ʥʘ ʥʦʚʳʝ ʚʚʝʜʝʥʥʳʝ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʜʘʥʥʳʝ); 

5) ʋʜʘʣʝʥʠʝ ʦʙʲʝʢʪʘ ʠʟ ʩʧʠʩʢʘ; 

6) ɺʳʚʦʜ ʥʘ ʵʢʨʘʥ ʩʧʠʩʢʘ ʦʙʲʝʢʪʦʚ ʚ 

ʚʠʜʝ ʪʘʙʣʠʮʳ. ʊʘʢʞʝ ʚʳʚʦʜʠʪʝ 

ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʚ ʩʧʠʩʢʝ (ʠʣʠ 

ʥʦʤʝʨʫʡʪʝ ʚʳʚʦʜʠʤʳʝ ʩʪʨʦʢʠ). 

3 java 

ɺʚʝʩʪʠ ʜʚʝ ʩʪʨʦʢʠ ʩ ʢʣʘʚʠʘʪʫʨʳ. 

ʉʬʦʨʤʠʨʦʚʘʪʴ ʪʨʝʪʴʶ ʩʪʨʦʢʫ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚ ʥʝʝ ʧʦʧʝʨʝʤʝʥʥʦ 

ʚʦʰʣʠ ʯʝʪʥʳʝ ʩʠʤʚʦʣʳ ʧʝʨʚʦʡ ʩʪʨʦʢʠ ʠ 

ʥʝʯʝʪʥʳʝ ʩʠʤʚʦʣʳ ʚʪʦʨʦʡ ʩʪʨʦʢʠ. ɺ 

ʢʘʯʝʩʪʚʝ ʜʣʠʥʳ ʪʨʝʪʴʝʡ ʩʪʨʦʢʠ ʚʟʷʪʴ 

ʜʣʠʥʫ ʤʝʥʴʰʝʡ ʠʟ ʚʚʝʜʝʥʥʳʭ ʩʪʨʦʢ. 

ɼʘʥ ʩʧʠʩʦʢ ʦʙʲʝʢʪʦʚ ʢʣʘʩʩʘ çʂʚʘʨʪʠʨʘè: 

ʌʀʆ ʚʣʘʜʝʣʴʮʘ, ʧʣʦʱʘʜʴ, ʯʠʩʣʦ ʢʦʤʥʘʪ, 

ʵʪʘʞ. ɼʣʷ ʜʘʥʥʦʛʦ ʩʧʠʩʢʘ ʨʝʘʣʠʟʦʚʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ, ʚʳʧʦʣʥʷʝʤʳʝ ʩ 

ʧʦʤʦʱʴʶ ʢʦʥʩʦʣʴʥʦʛʦ ʚʚʦʜʘ:  

1) ʉʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʵʣʝʤʝʥʪʘ ʩʧʠʩʢʘ 

ʦʙʲʝʢʪʦʚ (ʚʚʦʜ ʝʛʦ ʜʘʥʥʳʭ);  

2) ʉʦʨʪʠʨʦʚʢʘ ʩʧʠʩʢʘ ʦʙʲʝʢʪʦʚ 

(ʩʦʨʪʠʨʦʚʘʪʴ ʚ ʘʣʬʘʚʠʪʥʦʤ ʧʦʨʷʜʢʝ ʧʦ 

ʌʀʆ, ʚʭʦʜʷʱʝʤʫ ʚ ʢʣʘʩʩ, ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʛʦʪʦʚʳʝ/ʚʩʪʨʦʝʥʥʳʝ ʨʝʘʣʠʟʘʮʠʠ 

ʘʣʛʦʨʠʪʤʘ ʩʦʨʪʠʨʦʚʢʠ ʟʘʧʨʝʱʝʥʦ);  

3) ʇʦʠʩʢ ʚ ʩʧʠʩʢʝ ʦʙʲʝʢʪʦʚ ʧʦ 

ʟʘʜʘʥʥʦʤʫ ʧʘʨʘʤʝʪʨʫ (ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʚʳʙʝʨʠʪʝ ʧʦʣʝ ʩʪʨʫʢʪʫʨʳ ʠ ʨʝʘʣʠʟʫʡʪʝ 

ʧʦʠʩʢ ʧʦ ʥʝʤʫ), ʚʳʚʦʜ ʞʝʣʘʪʝʣʴʥʦ 

ʩʜʝʣʘʪʴ ʚ ʪʘʙʣʠʮʝ (ʢʘʢ ʚ ʬʫʥʢʮʠʠ ʧʦʜ 

ʥʦʤʝʨʦʤ 6);  

4) ʀʟʤʝʥʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ 

ʩʧʠʩʢʘ(ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʪʘʢ: ʚʚʦʜʠʪʩʷ 

ɼʘʥ ʦʜʥʦʤʝʨʥʳʡ ʤʘʩʩʠʚ ʩʪʨʦʢ. 

ʆʪʩʦʨʪʠʨʫʡʪʝ ʝʛʦ ʤʝʪʦʜʦʤ ʧʫʟʳʨʴʢʘ 
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ʥʦʤʝʨ ʵʣʝʤʝʥʪʘ ʚ ʩʧʠʩʢʝ ʦʙʲʝʢʪʦʚ, ʠ ʝʛʦ 

ʜʘʥʥʳʝ (ʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ) 

ʠʟʤʝʥʷʶʪʩʷ ʥʘ ʥʦʚʳʝ ʚʚʝʜʝʥʥʳʝ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʜʘʥʥʳʝ);  

5) ʋʜʘʣʝʥʠʝ ʦʙʲʝʢʪʘ ʠʟ ʩʧʠʩʢʘ;  

6) ɺʳʚʦʜ ʥʘ ʵʢʨʘʥ ʩʧʠʩʢʘ ʦʙʲʝʢʪʦʚ ʚ 

ʚʠʜʝ ʪʘʙʣʠʮʳ. ʊʘʢʞʝ ʚʳʚʦʜʠʪʝ 

ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʚ ʩʧʠʩʢʝ(ʠʣʠ 

ʥʦʤʝʨʫʡʪʝ ʚʳʚʦʜʠʤʳʝ ʩʪʨʦʢʠ).  

4 python 

ɼʘʥ ʦʜʥʦʤʝʨʥʳʡ ʤʘʩʩʠʚ ʩʪʨʦʢ. 

ʆʪʩʦʨʪʠʨʫʡʪʝ ʝʛʦ ʤʝʪʦʜʦʤ ʧʫʟʳʨʴʢʘ 

ɺʚʝʩʪʠ ʜʚʝ ʩʪʨʦʢʠ ʩ ʢʣʘʚʠʘʪʫʨʳ. 

ʉʬʦʨʤʠʨʦʚʘʪʴ ʪʨʝʪʴʶ ʩʪʨʦʢʫ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚ ʥʝʝ ʧʦʧʝʨʝʤʝʥʥʦ 

ʚʦʰʣʠ ʯʝʪʥʳʝ ʩʠʤʚʦʣʳ ʧʝʨʚʦʡ ʩʪʨʦʢʠ ʠ 

ʥʝʯʝʪʥʳʝ ʩʠʤʚʦʣʳ ʚʪʦʨʦʡ ʩʪʨʦʢʠ. ɺ 

ʢʘʯʝʩʪʚʝ ʜʣʠʥʳ ʪʨʝʪʴʝʡ ʩʪʨʦʢʠ ʚʟʷʪʴ 

ʜʣʠʥʫ ʤʝʥʴʰʝʡ ʠʟ ʚʚʝʜʝʥʥʳʭ ʩʪʨʦʢ. 

ɼʘʥ ʩʧʠʩʦʢ ʦʙʲʝʢʪʦʚ ʢʣʘʩʩʘ 

çʉʦʪʨʫʜʥʠʢè: ʌʀʆ; ʜʦʣʞʥʦʩʪʴ; ʛʦʜ 

ʨʦʞʜʝʥʠʷ; ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ. ɼʣʷ 

ʜʘʥʥʦʛʦ ʩʧʠʩʢʘ ʨʝʘʣʠʟʦʚʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ, ʚʳʧʦʣʥʷʝʤʳʝ ʩ 

ʧʦʤʦʱʴʶ ʢʦʥʩʦʣʴʥʦʛʦ ʚʚʦʜʘ: 

1) ʉʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʵʣʝʤʝʥʪʘ ʩʧʠʩʢʘ 

ʦʙʲʝʢʪʦʚ (ʚʚʦʜ ʝʛʦ ʜʘʥʥʳʭ); 

2) ʉʦʨʪʠʨʦʚʢʘ ʩʧʠʩʢʘ ʦʙʲʝʢʪʦʚ 

(ʩʦʨʪʠʨʦʚʘʪʴ ʧʦ ʟʘʨʧʣʘʪʝ, 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʛʦʪʦʚʳʝ/ʚʩʪʨʦʝʥʥʳʝ 

ʨʝʘʣʠʟʘʮʠʠ ʘʣʛʦʨʠʪʤʘ ʩʦʨʪʠʨʦʚʢʠ 

ʟʘʧʨʝʱʝʥʦ); 

3) ʇʦʠʩʢ ʚ ʩʧʠʩʢʝ ʦʙʲʝʢʪʦʚ ʧʦ 

ʟʘʜʘʥʥʦʤʫ ʧʘʨʘʤʝʪʨʫ (ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʚʳʙʝʨʠʪʝ ʧʦʣʝ ʩʪʨʫʢʪʫʨʳ ʠ ʨʝʘʣʠʟʫʡʪʝ 

ʧʦʠʩʢ ʧʦ ʥʝʤʫ), ʚʳʚʦʜ ʞʝʣʘʪʝʣʴʥʦ 

ʩʜʝʣʘʪʴ ʚ ʪʘʙʣʠʮʝ (ʢʘʢ ʚ ʬʫʥʢʮʠʠ ʧʦʜ 

ʥʦʤʝʨʦʤ 6); 

4) ʀʟʤʝʥʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ 
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ʩʧʠʩʢʘ(ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʪʘʢ: ʚʚʦʜʠʪʩʷ 

ʥʦʤʝʨ ʵʣʝʤʝʥʪʘ ʚ ʩʧʠʩʢʝ ʦʙʲʝʢʪʦʚ, ʠ 

ʝʛʦ ʜʘʥʥʳʝ (ʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ 

ʩʪʨʫʢʪʫʨʳ) ʠʟʤʝʥʷʶʪʩʷ ʥʘ ʥʦʚʳʝ 

ʚʚʝʜʝʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʜʘʥʥʳʝ); 

5) ʋʜʘʣʝʥʠʝ ʦʙʲʝʢʪʘ ʠʟ ʩʧʠʩʢʘ; 

6) ɺʳʚʦʜ ʥʘ ʵʢʨʘʥ ʩʧʠʩʢʘ ʦʙʲʝʢʪʦʚ ʚ 

ʚʠʜʝ ʪʘʙʣʠʮʳ. ʊʘʢʞʝ ʚʳʚʦʜʠʪʝ 

ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʚ ʩʧʠʩʢʝ(ʠʣʠ 

ʥʦʤʝʨʫʡʪʝ ʚʳʚʦʜʠʤʳʝ ʩʪʨʦʢʠ). 

5 python 

ɺʚʝʩʪʠ ʩʪʨʦʢʫ ʩ ʢʣʘʚʠʘʪʫʨʳ. ʆʧʨʝʜʝʣʠʪʴ 

ʷʚʣʷʝʪʩʷ ʣʠ ʩʪʨʦʢʘ ʧʨʘʚʠʣʴʥʦ ʚʚʝʜʝʥʥʦʡ 

ʜʘʪʦʡ. ɺʚʝʜʝʥʥʳʝ ʯʠʩʣʘ ʜʦʣʞʥʳ 

ʧʦʜʭʦʜʠʪʴ ʧʦʜ ʦʛʨʘʥʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

ʜʥʝʡ ʠ ʤʝʩʷʮʝʚ. ʇʨʦʚʝʨʴʪʝ ʩʣʝʜʫʶʱʠʝ 

ʬʦʨʤʘʪʳ ʜʘʪ: dd/mm/yyyy, dd.mm.yyyy. 

ɼʘʥ ʦʜʥʦʤʝʨʥʳʡ ʤʘʩʩʠʚ ʯʠʩʝʣ. 

ʆʪʩʦʨʪʠʨʫʡʪʝ ʝʛʦ ʤʝʪʦʜʦʤ ʐʝʣʣʘ 

"ɼʘʥ ʩʧʠʩʦʢ ʦʙʲʝʢʪʦʚ ʢʣʘʩʩʘ 

çɻʦʩʫʜʘʨʩʪʚʦè: ʥʘʟʚʘʥʠʝ; ʩʪʦʣʠʮʘ; 

ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ; ʟʘʥʠʤʘʝʤʘʷ 

ʧʣʦʱʘʜʴ. ɼʣʷ ʜʘʥʥʦʛʦ ʩʧʠʩʢʘ 

ʨʝʘʣʠʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ, 

ʚʳʧʦʣʥʷʝʤʳʝ ʩ ʧʦʤʦʱʴʶ ʢʦʥʩʦʣʴʥʦʛʦ 

ʚʚʦʜʘ: 

1) ʉʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʵʣʝʤʝʥʪʘ ʩʧʠʩʢʘ 

ʦʙʲʝʢʪʦʚ (ʚʚʦʜ ʝʛʦ ʜʘʥʥʳʭ); 

2) ʉʦʨʪʠʨʦʚʢʘ ʩʧʠʩʢʘ ʦʙʲʝʢʪʦʚ 

(ʩʦʨʪʠʨʦʚʘʪʴ ʧʦ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ 

(ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ/ʟʘʥʠʤʘʝʤʘʷ 

ʧʣʦʱʘʜʴ), ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʛʦʪʦʚʳʝ/ʚʩʪʨʦʝʥʥʳʝ ʨʝʘʣʠʟʘʮʠʠ 

ʘʣʛʦʨʠʪʤʘ ʩʦʨʪʠʨʦʚʢʠ ʟʘʧʨʝʱʝʥʦ); 

3) ʇʦʠʩʢ ʚ ʩʧʠʩʢʝ ʦʙʲʝʢʪʦʚ ʧʦ 

ʟʘʜʘʥʥʦʤʫ ʧʘʨʘʤʝʪʨʫ (ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʚʳʙʝʨʠʪʝ ʧʦʣʝ ʩʪʨʫʢʪʫʨʳ ʠ ʨʝʘʣʠʟʫʡʪʝ 

ʧʦʠʩʢ ʧʦ ʥʝʤʫ), ʚʳʚʦʜ ʞʝʣʘʪʝʣʴʥʦ 
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ʩʜʝʣʘʪʴ ʚ ʪʘʙʣʠʮʝ (ʢʘʢ ʚ ʬʫʥʢʮʠʠ ʧʦʜ 

ʥʦʤʝʨʦʤ 6); 

4) ʀʟʤʝʥʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ 

ʩʧʠʩʢʘ(ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʪʘʢ: ʚʚʦʜʠʪʩʷ 

ʥʦʤʝʨ ʵʣʝʤʝʥʪʘ ʚ ʩʧʠʩʢʝ ʦʙʲʝʢʪʦʚ, ʠ 

ʝʛʦ ʜʘʥʥʳʝ (ʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ 

ʩʪʨʫʢʪʫʨʳ) ʠʟʤʝʥʷʶʪʩʷ ʥʘ ʥʦʚʳʝ 

ʚʚʝʜʝʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʜʘʥʥʳʝ); 

5) ʋʜʘʣʝʥʠʝ ʦʙʲʝʢʪʘ ʠʟ ʩʧʠʩʢʘ; 

6) ɺʳʚʦʜ ʥʘ ʵʢʨʘʥ ʩʧʠʩʢʘ ʦʙʲʝʢʪʦʚ ʚ 

ʚʠʜʝ ʪʘʙʣʠʮʳ. ʊʘʢʞʝ ʚʳʚʦʜʠʪʝ 

ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʚ ʩʧʠʩʢʝ (ʠʣʠ 

ʥʦʤʝʨʫʡʪʝ ʚʳʚʦʜʠʤʳʝ ʩʪʨʦʢʠ)." 

6 python 

ɼʘʥʘ ʮʝʣʦʯʠʩʣʝʥʥʘʷ ʤʘʪʨʠʮʘ A (N, N). 

ʇʦʤʝʥʷʡʪʝ ʤʝʩʪʘʤʠ ʵʣʝʤʝʥʪʳ ʛʣʘʚʥʦʡ ʠ 

ʧʦʙʦʯʥʦʡ ʜʠʘʛʦʥʘʣʝʡ. 

ɺʚʝʩʪʠ ʩʪʨʦʢʫ ʩ ʢʣʘʚʠʘʪʫʨʳ. ʆʧʨʝʜʝʣʠʪʴ 

ʷʚʣʷʝʪʩʷ ʣʠ ʩʪʨʦʢʘ ʧʨʘʚʠʣʴʥʦ ʚʚʝʜʝʥʥʦʡ 

ʜʘʪʦʡ. ɺʚʝʜʝʥʥʳʝ ʯʠʩʣʘ ʜʦʣʞʥʳ 

ʧʦʜʭʦʜʠʪʴ ʧʦʜ ʦʛʨʘʥʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

ʜʥʝʡ ʠ ʤʝʩʷʮʝʚ. ʇʨʦʚʝʨʴʪʝ ʩʣʝʜʫʶʱʠʝ 

ʬʦʨʤʘʪʳ ʜʘʪ: dd/mm/yyyy, dd.mm.yyyy. 

ɼʘʥ ʦʜʥʦʤʝʨʥʳʡ ʤʘʩʩʠʚ ʯʠʩʝʣ. 

ʆʪʩʦʨʪʠʨʫʡʪʝ ʝʛʦ ʤʝʪʦʜʦʤ ʐʝʣʣʘ 

7 python 

ɺʚʝʩʪʠ ʩʪʨʦʢʫ ʠ ʯʠʩʣʦ ʩ ʢʣʘʚʠʘʪʫʨʳ. 

ʉʜʚʠʥʫʪʴ ʩʪʨʦʢʫ ʥʘ ʚʚʝʜʝʥʥʦʝ ʯʠʩʣʦ 

ʩʠʤʚʦʣʦʚ, ʥʦ ʧʨʦʙʝʣʳ ʦʩʪʘʚʠʪʴ ʥʘ ʤʝʩʪʝ. 

ʂ ʧʨʠʤʝʨʫ, ʩʪʨʦʢʘ çʗ ʣʶʙʣʶ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʪʴè ʠ ʯʠʩʣʦ 2 

ʧʨʝʦʙʨʘʟʦʚʳʚʘʝʪʩʷ ʚ ʩʪʨʦʢʫ çʪ ʴʗʣʶʙ 

ʣʶʧʨʦʛʨʘʤʤʠʨʦʚʘè. 

"ɼʘʥ ʩʧʠʩʦʢ ʦʙʲʝʢʪʦʚ ʢʣʘʩʩʘ 

çɻʦʩʫʜʘʨʩʪʚʦè: ʥʘʟʚʘʥʠʝ; ʩʪʦʣʠʮʘ; 

ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ; ʟʘʥʠʤʘʝʤʘʷ 

ʧʣʦʱʘʜʴ. ɼʣʷ ʜʘʥʥʦʛʦ ʩʧʠʩʢʘ 

ʨʝʘʣʠʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʦʧʝʨʘʮʠʠ, 

ʚʳʧʦʣʥʷʝʤʳʝ ʩ ʧʦʤʦʱʴʶ ʢʦʥʩʦʣʴʥʦʛʦ 

ʚʚʦʜʘ:  

1) ʉʦʟʜʘʥʠʝ ʥʦʚʦʛʦ ʵʣʝʤʝʥʪʘ ʩʧʠʩʢʘ 

ʦʙʲʝʢʪʦʚ (ʚʚʦʜ ʝʛʦ ʜʘʥʥʳʭ);  

2) ʉʦʨʪʠʨʦʚʢʘ ʩʧʠʩʢʘ ʦʙʲʝʢʪʦʚ 

ɺ ʦʜʥʦʤʝʨʥʦʤ ʤʘʩʩʠʚʝ, ʩʦʩʪʦʷʱʝʤ ʠʟ 

N ʚʝʱʝʩʪʚʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚʳʯʠʩʣʠʪʝ 

ʩʨʝʜʥʝʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʵʣʝʤʝʥʪʦʚ 

ʤʘʩʩʠʚʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦʩʣʝ 

ʤʠʥʠʤʘʣʴʥʦʛʦ ʧʦ ʤʦʜʫʣʶ ʵʣʝʤʝʥʪʘ. 
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ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ.  

1 2 3 4 5 

(ʩʦʨʪʠʨʦʚʘʪʴ ʧʦ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ 

(ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ/ʟʘʥʠʤʘʝʤʘʷ 

ʧʣʦʱʘʜʴ), ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʛʦʪʦʚʳʝ/ʚʩʪʨʦʝʥʥʳʝ ʨʝʘʣʠʟʘʮʠʠ 

ʘʣʛʦʨʠʪʤʘ ʩʦʨʪʠʨʦʚʢʠ ʟʘʧʨʝʱʝʥʦ);  

3) ʇʦʠʩʢ ʚ ʩʧʠʩʢʝ ʦʙʲʝʢʪʦʚ ʧʦ 

ʟʘʜʘʥʥʦʤʫ ʧʘʨʘʤʝʪʨʫ (ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʚʳʙʝʨʠʪʝ ʧʦʣʝ ʩʪʨʫʢʪʫʨʳ ʠ ʨʝʘʣʠʟʫʡʪʝ 

ʧʦʠʩʢ ʧʦ ʥʝʤʫ), ʚʳʚʦʜ ʞʝʣʘʪʝʣʴʥʦ 

ʩʜʝʣʘʪʴ ʚ ʪʘʙʣʠʮʝ (ʢʘʢ ʚ ʬʫʥʢʮʠʠ ʧʦʜ 

ʥʦʤʝʨʦʤ 6);  

4) ʀʟʤʝʥʝʥʠʝ ʟʘʜʘʥʥʦʛʦ ʵʣʝʤʝʥʪʘ 

ʩʧʠʩʢʘ(ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʪʘʢ: ʚʚʦʜʠʪʩʷ 

ʥʦʤʝʨ ʵʣʝʤʝʥʪʘ ʚ ʩʧʠʩʢʝ ʦʙʲʝʢʪʦʚ, ʠ ʝʛʦ 

ʜʘʥʥʳʝ (ʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʩʪʨʫʢʪʫʨʳ) 

ʠʟʤʝʥʷʶʪʩʷ ʥʘ ʥʦʚʳʝ ʚʚʝʜʝʥʥʳʝ 

ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʜʘʥʥʳʝ);  

5) ʋʜʘʣʝʥʠʝ ʦʙʲʝʢʪʘ ʠʟ ʩʧʠʩʢʘ;  

6) ɺʳʚʦʜ ʥʘ ʵʢʨʘʥ ʩʧʠʩʢʘ ʦʙʲʝʢʪʦʚ ʚ 

ʚʠʜʝ ʪʘʙʣʠʮʳ. ʊʘʢʞʝ ʚʳʚʦʜʠʪʝ 

ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ ʚ ʩʧʠʩʢʝ (ʠʣʠ 

ʥʦʤʝʨʫʡʪʝ ʚʳʚʦʜʠʤʳʝ ʩʪʨʦʢʠ)." 
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3 

ʇʨʠʣʦʞʝʥʠʝ ɺ  

(ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ) 

ʉʮʝʥʘʨʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ  

 

ʊʘʙʣʠʮʘ ɺ.1 ï ʉʮʝʥʘʨʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʫʯʘʶʱʝʛʦʩʷ ʠ ʅɻʆ-ʘʛʝʥʪʘ 
 

ɼʠʘʣʦʛ 1 

ʇʦʣʴʟʦʚʘʪʝʣʴ (ɺʳ) ɸʛʝʥʪ ï ʨʘʟʨʘʙʦʪʯʠʢ 

- ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʜʠʘʣʦʛʘ ʘʛʝʥʪʫ ʟʘʜʘʝʪʩʷ ʢʦʥʪʝʢʩʪ. ʉʚʦʠʤʠ 

ʩʣʦʚʘʤʠ ʧʠʰʠʪʝ, ʯʪʦ ʘʛʝʥʪ ï ʵʪʦ ʨʘʟʨʘʙʦʪʯʠʢ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʦʙʣʘʜʘʶʱʠʡ ʦʧʳʪʦʤ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʷʟʳʢʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʂʦʥʪʝʢʩʪ ʟʘʜʘʝʪʩʷ 4-5 ʧʨʝʜʣʦʞʝʥʠʷʤʠ 

- ɸʛʝʥʪ ʦʪʚʝʪʠʣ, ʯʪʦ ʧʦʥʷʣ ʢʦʥʪʝʢʩʪ 

ʇʠʰʠʪʝ, ʯʪʦ ʚʘʤ ʥʝʦʙʭʦʜʠʤʦ ʧʦʤʦʯʴ ʩ ʨʝʰʝʥʠʝʤ ʟʘʜʘʯʠ. ʋʢʘʟʳʚʘʝʪʝ 

ʫʩʣʦʚʠʝ ʟʘʜʘʯʠ. ʇʨʦʩʠʪʝ ʧʨʠʚʝʩʪʠ ʨʝʰʝʥʠʝ ʥʘ ʟʘʜʘʥʥʦʤ ʷʟʳʢʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

- 

- ɸʛʝʥʪ ʜʦʣʞʝʥ ʚʝʨʥʫʪʴ ʚʘʤ ʢʦʜ 

ʋʪʦʯʥʷʝʪʝ, ʯʪʦ ʢʦʜ ʜʦʣʞʝʥ ʧʦʜʭʦʜʠʪʴ ʧʦʜ ʩʪʨʫʢʪʫʨʫ ʬʫʥʢʮʠʠ, ʢʦʪʦʨʫʶ 

ʚʳ ʨʝʘʣʠʟʦʚʘʣʠ ʚʨʫʯʥʫʶ. ʆʧʠʩʳʚʘʝʪʝ ʩʪʨʫʢʪʫʨʫ ʵʪʦʡ ʬʫʥʢʮʠʠ ʪʦ ʝʩʪʴ 

ʚʳʭʦʜʥʳʝ ʠ ʚʳʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʝʝ ʠʤʷ. 

- 

- ɸʛʝʥʪ ʜʦʣʞʝʥ ʚʝʨʥʫʪʴ ʚʘʤ ʢʦʜ, ʧʦʜʭʦʜʷʱʠʡ ʧʦʜ ʩʪʨʫʢʪʫʨʫ 

ʬʫʥʢʮʠʠ. ɽʩʣʠ ʦʥ ʥʝ ʩʤʦʛ ʩʜʝʣʘʪʴ ʵʪʦ ʩ ʧʝʨʚʦʛʦ ʨʘʟʘ, ʪʦ ʧʨʦʩʠʪʝ 

ʜʦ ʪʦʛʦ, ʤʦʤʝʥʪʘ ʧʦʢʘ ʢʦʜ ʥʝ ʧʦʜʭʦʜʠʪ ʧʦʜ ʩʪʨʫʢʪʫʨʫ 

ʇʦʣʫʯʝʥʥʳʡ ʦʪ ʘʛʝʥʪʘ ʢʦʜ ʚʩʪʘʚʣʷʝʪʝ ʚ ʩʚʦʶ ʬʫʥʢʮʠʶ ʠ ʟʘʧʫʩʢʘʝʪʝ ʩ 

ʚʘʰʠʤ ʪʝʩʪʦʚʳʤ ʧʨʠʤʝʨʦʤ 

- 

ɽʩʣʠ ʢʦʜ ʚʳʜʘʣ ʨʝʟʫʣʴʪʘʪʳ ʅɽ ʩʦʚʧʘʜʘʶʱʠʝ ʩ ʪʝʩʪʦʚʳʤ ʧʨʠʤʝʨʦʤ, ʪʦ 

ʧʝʨʝʭʦʜʠʪʝ ʢ ʩʪʨʦʢʝ 8 ʠʥʘʯʝ ʧʝʨʝʭʦʜʠʪʝ ʢ ʩʪʨʦʢʝ 12 

- 
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ʇʠʰʠʪʝ ʘʛʝʥʪʫ, ʯʪʦ ʟʘʧʫʩʪʠʣʠ ʝʛʦ ʢʦʜ ʩ ʚʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ (ʚʟʷʪʳʤʠ ʠʟ 

ʚʘʰʝʛʦ ʪʝʩʪʘ) ʠ ʦʞʠʜʘʝʪʝ ʚʳʭʦʜʥʳʝ ʜʘʥʥʳʝ (ʚʟʷʪʳʝ ʠʟ ʚʘʰʝʛʦ ʪʝʩʪʘ). 

ʇʨʦʩʠʪʝ ʘʛʝʥʪʘ ʠʩʧʨʘʚʠʪʴ ʢʦʜ ʠ ʥʘʧʠʩʘʪʴ, ʢʘʢʠʝ ʦʰʠʙʢʠ ʦʥ ʠʩʧʨʘʚʠʣ 

ɸʛʝʥʪ ʜʦʣʞʝʥ ʚʝʨʥʫʪʴ ʚʘʤ ʢʦʜ ʠ ʦʧʠʩʘʥʠʝ ʠʩʧʨʘʚʣʝʥʥʳʭ ʦʰʠʙʦʢ 

ʇʝʨʝʭʦʜʠʪʝ ʢ ʩʪʨʦʢʝ 8 
 

ʇʨʦʩʠʪʝ ʘʛʝʥʪʘ ʦʙʲʷʩʥʠʪʴ, ʧʦʯʝʤʫ ʦʥ ʧʨʠʚʝʣ ʠʤʝʥʥʦ ʪʘʢʦʝ ʨʝʰʝʥʠʝ ɸʛʝʥʪ ʜʦʣʞʝʥ ʚʝʨʥʫʪʴ ʚʘʤ ʦʙʲʷʩʥʝʥʠʝ 

ɼʠʘʣʦʛ 2 

ʇʦʣʴʟʦʚʘʪʝʣʴ (ɺʳ) ɸʛʝʥʪ ï ʨʘʟʨʘʙʦʪʯʠʢ 

- ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʜʠʘʣʦʛʘ ʘʛʝʥʪʫ ʟʘʜʘʝʪʩʷ ʢʦʥʪʝʢʩʪ. ʉʚʦʠʤʠ 

ʩʣʦʚʘʤʠ ʧʠʰʠʪʝ, ʯʪʦ ʘʛʝʥʪ ï ʵʪʦ ʨʘʟʨʘʙʦʪʯʠʢ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʦʙʣʘʜʘʶʱʠʡ ʦʧʳʪʦʤ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʷʟʳʢʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʂʦʥʪʝʢʩʪ ʟʘʜʘʝʪʩʷ 4-5 ʧʨʝʜʣʦʞʝʥʠʷʤʠ 

- ɸʛʝʥʪ ʦʪʚʝʪʠʣ, ʯʪʦ ʧʦʥʷʣ ʢʦʥʪʝʢʩʪ 

ʇʠʰʠʪʝ, ʯʪʦ ʚʳ ʨʝʰʠʣʠ ʟʘʜʘʯʫ (ʫʢʘʟʳʚʘʝʪʝ ʫʩʣʦʚʠʝ ʟʘʜʘʷʠ) ʧʫʪʝʤ 

ʥʘʧʠʩʘʥʠʷ ʩʣʝʜʫʶʱʝʛʦ ʢʦʜʘ (ʫʢʘʟʳʚʘʝʪʝ ʢʦʜ ʠʟ ʚʘʰʝʛʦ ʵʪʘʣʦʥʥʦʛʦ 

ʧʨʠʤʝʨʘ). ʇʨʦʩʠʪʝ ʘʛʝʥʪʘ ʠʩʧʨʘʚʠʪʴ ʵʪʦʪ ʢʦʜ ʠ ʧʦʷʩʥʠʪʴ, ʧʦʯʝʤʫ ʦʥ ʚʥʝʩ 

ʠʤʝʥʥʦ ʪʘʢʠʝ ʠʩʧʨʘʚʣʝʥʠʷ 

- 

- ɸʛʝʥʪ ʜʦʣʞʝʥ ʚʝʨʥʫʪʴ ʚʘʤ ʢʦʜ ʠ ʦʧʠʩʘʥʠʝ ʠʩʧʨʘʚʣʝʥʥʳʭ 

ʧʨʦʙʣʝʤ 

ʇʦʣʫʯʝʥʥʳʡ ʦʪ ʘʛʝʥʪʘ ʢʦʜ ʚʩʪʘʚʣʷʝʪʝ ʚ ʩʚʦʶ ʬʫʥʢʮʠʶ ʠ ʟʘʧʫʩʢʘʝʪʝ ʩ 

ʚʘʰʠʤ ʪʝʩʪʦʚʳʤ ʧʨʠʤʝʨʦʤ 

- 

ɽʩʣʠ ʢʦʜ ʚʳʜʘʣ ʨʝʟʫʣʴʪʘʪʳ ʅɽ ʩʦʚʧʘʜʘʶʱʠʝ ʩ ʪʝʩʪʦʚʳʤ ʧʨʠʤʝʨʦʤ, ʪʦ 

ʧʝʨʝʭʦʜʠʪʝ ʢ ʩʪʨʦʢʝ 8 ʠʥʘʯʝ ʧʝʨʝʭʦʜʠʪʝ ʢ ʩʪʨʦʢʝ 10 

- 

ʇʠʰʠʪʝ ʘʛʝʥʪʫ, ʯʪʦ ʟʘʧʫʩʪʠʣʠ ʝʛʦ ʢʦʜ ʩ ʚʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ (ʚʟʷʪʳʤʠ ʠʟ 

ʚʘʰʝʛʦ ʪʝʩʪʘ) ʠ ʦʞʠʜʘʝʪʝ ʚʳʭʦʜʥʳʝ ʜʘʥʥʳʝ (ʚʟʷʪʳʝ ʠʟ ʚʘʰʝʛʦ ʪʝʩʪʘ). 

ʇʨʦʩʠʪʝ ʘʛʝʥʪʘ ʠʩʧʨʘʚʠʪʴ ʢʦʜ ʠ ʥʘʧʠʩʘʪʴ, ʢʘʢʠʝ ʦʰʠʙʢʠ ʦʥ ʠʩʧʨʘʚʠʣ 

ɸʛʝʥʪ ʜʦʣʞʝʥ ʚʝʨʥʫʪʴ ʚʘʤ ʢʦʜ ʠ ʦʧʠʩʘʥʠʝ ʠʩʧʨʘʚʣʝʥʥʳʭ ʦʰʠʙʦʢ 

ʇʝʨʝʭʦʜʠʪʝ ʢ ʩʪʨʦʢʝ 6 - 

ʇʨʦʩʠʪʝ ʘʛʝʥʪʘ ʦʙʲʷʩʥʠʪʴ, ʧʦʯʝʤʫ ʦʥ ʧʨʠʚʝʣ ʠʤʝʥʥʦ ʪʘʢʦʝ ʨʝʰʝʥʠʝ ɸʛʝʥʪ ʜʦʣʞʝʥ ʚʝʨʥʫʪʴ ʚʘʤ ʦʙʲʷʩʥʝʥʠʝ 
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ɼʠʘʣʦʛ 3 

ʇʦʣʴʟʦʚʘʪʝʣʴ (ɺʳ) ɸʛʝʥʪ ï ʨʘʟʨʘʙʦʪʯʠʢ 

- ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʜʠʘʣʦʛʘ ʘʛʝʥʪʫ ʟʘʜʘʝʪʩʷ ʢʦʥʪʝʢʩʪ. ʉʚʦʠʤʠ 

ʩʣʦʚʘʤʠ ʧʠʰʠʪʝ, ʯʪʦ ʘʛʝʥʪ ï ʵʪʦ ʨʘʟʨʘʙʦʪʯʠʢ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʦʙʣʘʜʘʶʱʠʡ ʦʧʳʪʦʤ ʚ ʦʧʨʝʜʝʣʝʥʥʦʤ ʷʟʳʢʝ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʂʦʥʪʝʢʩʪ ʟʘʜʘʝʪʩʷ 4-5 ʧʨʝʜʣʦʞʝʥʠʷʤʠ 

- ɸʛʝʥʪ ʦʪʚʝʪʠʣ, ʯʪʦ ʧʦʥʷʣ ʢʦʥʪʝʢʩʪ 

ʇʠʰʠʪʝ, ʯʪʦ ʚʳ ʨʝʰʠʣʠ ʟʘʜʘʯʫ (ʫʢʘʟʳʚʘʝʪʝ ʫʩʣʦʚʠʝ ʟʘʜʘʷʠ) ʧʫʪʝʤ 

ʥʘʧʠʩʘʥʠʷ ʩʣʝʜʫʶʱʝʛʦ ʢʦʜʘ (ʫʢʘʟʳʚʘʝʪʝ ʢʦʜ ʠʟ ʚʘʰʝʛʦ ʵʪʘʣʦʥʥʦʛʦ 

ʧʨʠʤʝʨʘ). ʇʨʦʩʠʪʝ ʘʛʝʥʪʘ ʜʘʪʴ ʩʦʚʝʪʳ ʧʦ ʠʩʧʨʘʚʣʝʥʠʶ ʵʪʦʛʦ ʢʦʜʘ 

- 

- ɸʛʝʥʪ ʜʦʣʞʝʥ ʚʝʨʥʫʪʴ ʚʘʤ ʧʝʨʝʯʝʥʴ ʩʦʚʝʪʦʚ ʧʦ ʠʩʧʨʘʚʣʝʥʠʶ 

ʇʦ ʩʦʚʝʪʘʤ ʘʛʝʥʪʘ ʠʩʧʨʘʚʣʷʝʪʝ ʢʦʜ. ɽʩʣʠ ʩʦʚʝʪ ʥʝ ʧʦʥʷʪʝʥ, ʩʚʦʠʤʠ 

ʩʣʦʚʘʤʠ ʧʨʦʩʠʪʝ ʫʪʦʯʥʠʪʴ ʘʛʝʥʪʘ, ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʫ ʚʘʩ ʥʝ ʧʦʣʫʯʠʪʩʷ 

ʚʥʝʩʪʠ ʠʩʧʨʘʚʣʝʥʠʝ ʚ ʚʘʰ ʢʦʜ 

- 

ɿʘʧʫʩʢʘʝʪʝ ʠʩʧʨʘʚʣʝʥʥʳʡ ʢʦʜ ʥʘ ʪʝʩʪʦʚʳʭ ʧʨʠʤʝʨʘʭ  - 

ɽʩʣʠ ʢʦʜ ʚʳʜʘʣ ʨʝʟʫʣʴʪʘʪʳ ʅɽ ʩʦʚʧʘʜʘʶʱʠʝ ʩ ʪʝʩʪʦʚʳʤ ʧʨʠʤʝʨʦʤ, ʪʦ 

ʧʝʨʝʭʦʜʠʪʝ ʢ ʩʪʨʦʢʝ 9 ʠʥʘʯʝ ʧʝʨʝʭʦʜʠʪʝ ʢ ʩʪʨʦʢʝ 11 

- 

ʇʠʰʠʪʝ ʘʛʝʥʪʫ, ʯʪʦ ʧʦ ʝʛʦ ʩʦʚʝʪʘʤ ʠʩʧʨʘʚʠʣʠ ʚʘʰ ʢʦʜ, ʟʘʧʫʩʪʠʣʠ ʥʘ ʥʝʤ 

ʪʝʩʪʳ (ʫʢʘʟʳʚʘʝʪʝ ʚʭʦʜʥʳʝ ʠ ʚʳʭʦʜʥʳʝ ʜʘʥʥʳʝ), ʥʦ ʪʝʩʪʳ ʥʝ ʧʨʦʭʦʜʷʪ. 

ʇʨʠʚʦʜʠʪʝ ʠʩʧʨʘʚʣʝʥʥʳʡ ʚʘʤʠ ʢʦʜ. ʇʨʦʩʠʪʝ ʘʛʝʥʪʘ ʦʙʲʷʩʥʠʪʴ, ʧʦʯʝʤʫ 

ʪʝʩʪʳ ʥʝ ʧʨʦʭʦʜʷʪ ʠ ʢʘʢʦʡ ʠʟ ʝʛʦ ʩʦʚʝʪʦʚ ʙʳʣ ʥʝʧʨʘʚʠʣʴʥʳʤ 

ɸʛʝʥʪ ʜʦʣʞʝʥ ʚʝʨʥʫʪʴ ʚʘʤ ʧʝʨʝʯʝʥʴ ʩʦʚʝʪʦʚ ʧʦ ʠʩʧʨʘʚʣʝʥʠʶ 

ʇʝʨʝʭʦʜʠʪʝ ʢ ʩʪʨʦʢʝ 6 - 

ʇʨʦʩʠʪʝ ʘʛʝʥʪʘ ʦʙʲʷʩʥʠʪʴ, ʧʦʯʝʤʫ ʦʥ ʧʨʠʚʝʣ ʠʤʝʥʥʦ ʪʘʢʦʝ ʨʝʰʝʥʠʝ ɸʛʝʥʪ ʜʦʣʞʝʥ ʚʝʨʥʫʪʴ ʚʘʤ ʦʙʲʷʩʥʝʥʠʝ 

ɼʠʘʣʦʛ 4 

ʇʦʣʴʟʦʚʘʪʝʣʴ (ɺʳ) ɸʛʝʥʪ ï ʪʝʩʪʠʨʦʚʱʠʢ 

- ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʜʠʘʣʦʛʘ ʘʛʝʥʪʫ ʟʘʜʘʝʪʩʷ ʢʦʥʪʝʢʩʪ. ʉʚʦʠʤʠ 

ʩʣʦʚʘʤʠ ʧʠʰʠʪʝ, ʯʪʦ ʘʛʝʥʪ ï ʵʪʦ ʪʝʩʪʠʨʦʚʱʠʢ ʧʨʦʛʨʘʤʤʥʦʛʦ 
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ʦʙʝʩʧʝʯʝʥʠʷ, ʦʙʣʘʜʘʶʱʠʡ ʦʧʳʪʦʤ ʪʝʩʪʠʨʦʚʘʥʠʷ ʇʆ. ʂʦʥʪʝʢʩʪ 

ʟʘʜʘʝʪʩʷ 4-5 ʧʨʝʜʣʦʞʝʥʠʷʤʠ 

- ɸʛʝʥʪ ʦʪʚʝʪʠʣ, ʯʪʦ ʧʦʥʷʣ ʢʦʥʪʝʢʩʪ 

ʇʠʰʠʪʝ ʘʛʝʥʪʫ ʫʩʣʦʚʠʝ ʜʘʥʥʦʡ ʚʘʤ ʟʘʜʘʯʠ - 

- ɸʛʝʥʪ ʦʪʚʝʪʠʣ, ʯʪʦ ʧʦʥʷʣ ʫʩʣʠʚʝ 

ʇʠʰʠʪʝ ʘʛʝʥʪʫ, ʯʪʦ ʚʳ ʨʝʰʠʣʠ ʟʘʜʘʯʫ, ʧʨʠʚʦʜʠʪʝ ʢʦʜ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ 

ʟʘʜʘʯʠ. ʇʠʰʠʪʝ, ʯʪʦ ʜʣʷ ʢʦʜʘ ʚʳ ʩʜʝʣʘʣʠ ʪʝʩʪʦʚʳʡ ʧʨʠʤʝʨ. ʇʨʦʩʠʪʝ 

ʘʛʝʥʪʘ ʜʘʪʴ ʩʦʚʝʪʳ ʧʦ ʫʣʫʯʰʝʥʠʶ ʪʝʩʪʦʚʦʛʦ ʧʨʠʤʝʨʘ, ʥʘʜʦ ʣʠ ʚ ʥʝʤ ʯʪʦ-

ʪʦ ʠʩʧʨʘʚʣʷʪʴ 

- 

- ɸʛʝʥʪ ʜʦʣʞʝʥ ʚʝʨʥʫʪʴ ʚʘʤ ʧʝʨʝʯʝʥʴ ʩʦʚʝʪʦʚ ʠ ʚʦʟʤʦʞʥʳʭ 

ʠʩʧʨʘʚʣʝʥʠʡ 

ʇʦ ʩʦʚʝʪʘʤ ʘʛʝʥʪʘ ʠʩʧʨʘʚʣʷʝʪʝ ʪʝʩʪʳ ʠʣʠ ʢʦʜ. ɽʩʣʠ ʩʦʚʝʪ ʥʝ ʧʦʥʷʪʝʥ, 

ʩʚʦʠʤʠ ʩʣʦʚʘʤʠ ʧʨʦʩʠʪʝ ʫʪʦʯʥʠʪʴ ʘʛʝʥʪʘ, ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʫ ʚʘʩ ʥʝ 

ʧʦʣʫʯʠʪʩʷ ʚʥʝʩʪʠ ʠʩʧʨʘʚʣʝʥʠʝ ʚ ʚʘʰ ʢʦʜ 

- 

ɺʳʧʦʣʥʷʝʪʝ ɼʠʘʣʦʛ 2 ʩ ʠʩʧʨʘʚʣʝʥʥʳʤʠ ʪʝʩʪʘʤʠ ʠ/ʠʣʠ ʢʦʜʦʤ - 

ɼʠʘʣʦʛ 5 

ʇʦʣʴʟʦʚʘʪʝʣʴ (ɺʳ) ɸʛʝʥʪ ï ʪʝʩʪʠʨʦʚʱʠʢ 

- ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʜʠʘʣʦʛʘ ʘʛʝʥʪʫ ʟʘʜʘʝʪʩʷ ʢʦʥʪʝʢʩʪ. ʉʚʦʠʤʠ 

ʩʣʦʚʘʤʠ ʧʠʰʠʪʝ, ʯʪʦ ʘʛʝʥʪ ï ʵʪʦ ʪʝʩʪʠʨʦʚʱʠʢ ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ, ʦʙʣʘʜʘʶʱʠʡ ʦʧʳʪʦʤ ʪʝʩʪʠʨʦʚʘʥʠʷ ʇʆ. ʂʦʥʪʝʢʩʪ 

ʟʘʜʘʝʪʩʷ 4-5 ʧʨʝʜʣʦʞʝʥʠʷʤʠ 

- ɸʛʝʥʪ ʦʪʚʝʪʠʣ, ʯʪʦ ʧʦʥʷʣ ʢʦʥʪʝʢʩʪ 

ʇʠʰʠʪʝ ʘʛʝʥʪʫ ʫʩʣʦʚʠʝ ʜʘʥʥʦʡ ʚʘʤ ʟʘʜʘʯʠ - 

- ɸʛʝʥʪ ʦʪʚʝʪʠʣ, ʯʪʦ ʧʦʥʷʣ ʢʦʥʪʝʢʩʪ 

ʇʠʰʠʪʝ ʘʛʝʥʪʫ, ʯʪʦ ʚʳ ʨʝʰʠʣʠ ʟʘʜʘʯʫ, ʧʨʠʚʦʜʠʪʝ ʢʦʜ ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ 

ʟʘʜʘʯʠ. ʇʠʰʠʪʝ, ʯʪʦ ʜʣʷ ʢʦʜʘ ʚʳ ʩʜʝʣʘʣʠ ʪʝʩʪʦʚʳʡ ʧʨʠʤʝʨ. ʇʨʦʩʠʪʝ 

ʘʛʝʥʪʘ ʩʛʝʥʝʨʠʨʦʚʘʪʴ ʪʝʩʪʦʚʳʡ ʧʨʠʤʝʨ ʧʦ ʘʥʘʣʦʛʠʠ 

- 
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ɸʛʝʥʪ ʜʦʣʞʝʥ ʚʝʨʥʫʪʴ ʚʘʤ ʥʦʚʳʡ ʪʝʩʪʦʚʳʡ ʧʨʠʤʝʨ 

ɺʳʧʦʣʥʷʝʪʝ ɼʠʘʣʦʛ 2 ʩ ʠʩʧʨʘʚʣʝʥʥʳʤʠ ʪʝʩʪʘʤʠ ʠ/ʠʣʠ ʢʦʜʦʤ - 

ɼʠʘʣʦʛ 6 

ʇʦʣʴʟʦʚʘʪʝʣʴ (ɺʳ) ɸʛʝʥʪ ï ʘʥʘʣʠʪʠʢ 

- ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʜʠʘʣʦʛʘ ʘʛʝʥʪʫ ʟʘʜʘʝʪʩʷ ʢʦʥʪʝʢʩʪ. ʉʚʦʠʤʠ 

ʩʣʦʚʘʤʠ ʧʠʰʠʪʝ, ʯʪʦ ʘʛʝʥʪ ï ʵʪʦ ʘʥʘʣʠʪʠʢ. ʂʦʥʪʝʢʩʪ ʟʘʜʘʝʪʩʷ 4-5 

ʧʨʝʜʣʦʞʝʥʠʷʤʠ 

- ɸʛʝʥʪ ʦʪʚʝʪʠʣ, ʯʪʦ ʧʦʥʷʣ ʢʦʥʪʝʢʩʪ 

ʇʠʰʠʪʝ ʘʛʝʥʪʫ ʫʩʣʦʚʠʝ ʜʘʥʥʦʡ ʚʘʤ ʟʘʜʘʯʠ. ʇʨʦʩʠʪʝ ʝʛʦ ʫʪʦʯʥʠʪʴ, ʯʪʦ 

ʠʤʝʥʥʦ ʘʛʝʥʪʫ ʥʝ ʧʦʥʷʪʥʦ ʚ ʫʩʣʦʚʠʷʭ ʜʘʥʥʦʡ ʟʘʜʘʯʠ 

- 

- ɸʛʝʥʪ ʚʝʨʥʫʣ ʚʘʤ ʧʝʨʝʯʝʥʴʝ ʩʚʦʠʭ ʚʦʧʨʦʩʦʚ 

ʉʚʦʠʤʠ ʩʣʦʚʘʤʠ ʦʪʚʝʯʘʝʪʝ ʘʛʝʥʪʫ ʥʘ ʚʦʧʨʦʩʳ. ʋʪʦʯʥʷʝʪʝ, ʧʦʥʷʪʥʳ ʣʠ 

ʘʛʝʥʪʫ ʦʪʚʝʪʳ. ɽʩʣʠ ʥʝ ʧʦʥʷʪʥʳ, ʪʦ ʧʠʰʠʪʝ ʧʦʷʩʥʝʥʠʝ ʝʱʝ ʨʘʟ, ʝʩʣʠ 

ʧʦʥʷʪʥʳ, ʪʦ ʧʝʨʝʭʦʜʠʪʝ ʢ ʩʪʨʦʢʝ 8 

- 

ʉ ʫʯʝʪʦʤ ʚʘʰʠʭ ʧʦʷʩʥʝʥʠʡ ʠ ʠʩʭʦʜʥʦʛʦ ʫʩʣʦʚʠʷ ʟʘʜʘʯʠ ʧʨʦʩʠʪʝ ʘʛʝʥʪʘ 

ʠʟʣʦʞʠʪʴ ʟʘʜʘʯʫ 

- 

- ɸʛʝʥʪ ʚʦʟʚʨʘʱʘʝʪ ʪʝʢʩʪ ʟʘʜʘʯʠ ʩʦ ʩʚʦʠʤʠ ʫʪʦʯʥʝʥʠʷʤʠ 

ɺʳʧʦʣʥʷʝʪʝ ɼʠʘʣʦʛ 1 ʩ ʫʩʣʦʚʠʝʤ ʟʘʜʘʯ, ʢʦʪʦʨʦʝ ʠʟʣʦʞʠʣ ʘʛʝʥʪ - 

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 
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ʇʨʠʣʦʞʝʥʠʝ ɻ  

(ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ) 

ʇʨʠʤʝʨ ʜʠʘʣʦʛʘ ʦʙʫʯʘʶʱʝʛʦʩʷ ʩ ʘʛʝʥʪʦʤ 

 

ɼʠʘʣʦʛ 1 

 

ʂʦʥʪʝʢʩʪ: ʪ  r ï ʦʧʳʪʥʳʡ ʨʘʟʨʘʙʦʪʯʠʢ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, 

ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʡʩʷ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ Java. ʊ  rʠʤʝʝʰʴ ʛʣʫʙʦʢʠʝ ʟʥʘʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ, ʘ ʪʘʢʞʝ ʦʧʳʪ ʨʘʙʦʪʳ ʩ ʙʘʟʘʤʠ ʜʘʥʥʳʭ ʠ ʤʘʰʠʥʥʳʤ 

ʦʙʫʯʝʥʠʝʤ. ʊʘʢʞʝ ʦʙʣʘʜʘʝʰʴ ʥʘʚʳʢʘʤʠ ʥʘʧʠʩʘʥʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠ ʯʠʩʪʦʛʦ ʢʦʜʘ, ʩʣʝʜʫʷ 

ʣʫʯʰʠʤ ʧʨʘʢʪʠʢʘʤ ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʦʩʪʦʷʥʥʦ ʩʦʚʝʨʰʝʥʩʪʚʫʝʰʴ ʩʚʦʠ ʥʘʚʳʢʠ ʯʝʨʝʟ ʠʟʫʯʝʥʠʝ 

ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʫʯʘʩʪʠʝ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚʘʭ. 

ʆʪʚʝʪ 

ɿʚʫʯʠʪ ʠʥʪʝʨʝʩʥʦ! ʗ ʛʦʪʦʚ ʧʦʜʝʣʠʪʴʩʷ ʩʚʦʠʤʠ ʟʥʘʥʠʷʤʠ ʠ ʦʧʳʪʦʤ ʚ ʨʘʟʨʘʙʦʪʢʝ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘ Java. ɽʩʣʠ ʫ ʚʘʩ ʝʩʪʴ ʢʘʢʠʝ-ʪʦ ʢʦʥʢʨʝʪʥʳʝ ʚʦʧʨʦʩʳ ʠʣʠ ʟʘʜʘʯʠ, ̫  

ʙʫʜʫ ʨʘʜ ʧʦʤʦʯʴ. 

ɿʘʜʘʯʘ ʩʣʝʜʫʶʱʘʷ: ɺʚʝʩʪʠ ʜʚʝ ʩʪʨʦʢʠ ʩ ʢʣʘʚʠʘʪʫʨʳ. ʉʬʦʨʤʠʨʦʚʘʪʴ ʪʨʝʪʴʶ ʩʪʨʦʢʫ 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚ ʥʝʝ ʧʦʧʝʨʝʤʝʥʥʦ ʚʦʰʣʠ ʯʝʪʥʳʝ ʩʠʤʚʦʣʳ ʧʝʨʚʦʡ ʩʪʨʦʢʠ ʠ ʥʝʯʝʪʥʳʝ 

ʩʠʤʚʦʣʳ ʚʪʦʨʦʡ ʩʪʨʦʢʠ. ɺ ʢʘʯʝʩʪʚʝ ʜʣʠʥʳ ʪʨʝʪʴʝʡ ʩʪʨʦʢʠ ʚʟʷʪʴ ʜʣʠʥʫ ʤʝʥʴʰʝʡ ʠʟ ʚʚʝʜʝʥʥʳʭ 

ʩʪʨʦʢ. ʅʝʦʙʭʦʜʠʤʦ ʥʘʧʠʩʘʪʴ ʢʦʜ ʧʦ ʥʝʡ ʥʘ ̫ ʟʳʢʝ Java. 

ʆʪʚʝʪ 

ɺʦʪ ʧʨʠʤʝʨ ʢʦʜʘ ʥʘ Java, ʢʦʪʦʨʳʡ ʨʝʰʘʝʪ ʧʦʩʪʘʚʣʝʥʥʫʶ ʟʘʜʘʯʫ: 

import  java.util.Scanner;  
 
public  class  StringShuffler  {  
    public  static  void  main(String[]  args)  {  
        Scanner scanner  = new Scanner(System.in);  
         
        //  ȵɤɗɟɚɗ ɖɔɥɧ ɣɤɢɠɜ ɣ ɜɝɒɔɚɒɤɥɢɭ 
        String  firstString  = scanner.nextLine();  
        String  secondString  = scanner . nextLine ();  
         
        //  Ȣɝɚɟɒ ɞɗɟɮɪɗɛ ɚə ɣɤɢɠɜ ɓɥɖɗɤ ɖɝɚɟɠɛ ɢɗəɥɝɮɤɚɢɥɰɫɗɛ ɣɤɢɠɜɚ 
        int  resultLength  = Math.min(firstString.length(),  secondString.length());  
         
        //  ȯɠəɖɒɟɚɗ ɢɗəɥɝɮɤɚɢɥɰɫɗɛ ɣɤɢɠɜɚ 
        StringBuilder  result  = new StringBuilder ();  
         
        //  ȭɗɢɗɓɠɢ ɣɚɞɔɠɝɠɔ ɠɓɗɚɧ ɣɤɢɠɜ 
        for  (int  i  = 0;  i  < resultLength;  i++)  {  
            //  Ȣɠɓɒɔɝɗɟɚɗ ɩɗɤɟɠɕɠ ɣɚɞɔɠɝɒ ɚə ɡɗɢɔɠɛ ɣɤɢɠɜɚƗ ɗɣɝɚ ɤɗɜɥɫɚɛ ɚɟɖɗɜɣ 
ɩɗɤɟɭɛ 
            if  (i  % 2 == 0)  {  
                result.append(firstString.charAt(i));  
            }  else  {  //  Ȣɠɓɒɔɝɗɟɚɗ ɟɗɩɗɤɟɠɕɠ ɣɚɞɔɠɝɒ ɚə ɔɤɠɢɠɛ ɣɤɢɠɜɚƗ ɗɣɝɚ ɚɟɖɗɜɣ 
ɟɗɩɗɤɟɭɛ 
                result.append(secondString.charAt(i));  
            }  
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        }  
         
        //  Ƞɭɔɠɖ ɢɗəɥɝɮɤɒɤɒ 
        System.out.println(result.toString());  
    }  
}  

ʕʪʦʪ ʢʦʜ ʩʥʘʯʘʣʘ ʩʯʠʪʳʚʘʝʪ ʜʚʝ ʩʪʨʦʢʠ ʩ ʢʣʘʚʠʘʪʫʨʳ, ʟʘʪʝʤ ʦʧʨʝʜʝʣʷʝʪ ʜʣʠʥʫ ʤʝʥʴʰʝʡ 

ʠʟ ʥʠʭ ʠ ʩʦʟʜʘʝʪ ʥʦʚʫʶ ʩʪʨʦʢʫ, ʜʦʙʘʚʣʷʷ ʚ ʥʝʸ ʩʠʤʚʦʣʳ ʠʟ ʠʩʭʦʜʥʳʭ ʩʪʨʦʢ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʫʩʣʦʚʠʝʤ ʟʘʜʘʯʠ. ɺ ʢʦʥʮʝ ʨʝʟʫʣʴʪʘʪ ʚʳʚʦʜʠʪʩʷ ʥʘ ɻ ʢʨʘʥ. 

ʂʦʜ ʜʦʣʞʝʥ ʧʦʜʭʦʜʠʪʴ ʧʦʜ ʜʘʥʥʫʶ ʩʪʨʫʢʪʫʨʫ ʬʫʥʢʮʠʠ:public static String 

SplitUpAndMerge (String str1, String str2){        int min = Math.min(str1.length(),str2.length());        

String s3 = "";        for (int i = 0; i < min; i++){             if  (i % 2 == 0){                char tmp = str1.charAt(i);                

s3 = s3 + tmp;            }             else {                 char tmp = str2.charAt(i);                s3 = s3 + tmp;            }         

}         return s3;    }  

ʆʪʚʝʪ 

ɺʘ hʢʦʜ ʫʞʝ ʧʦʯʪʠ ʠʜʝʘʣʝʥ, ʥʦ ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʥʝʤʥʦʛʦ ʦʧʪʠʤʠʟʠʨʦʚʘʥ ʜʣʷ ʣʫʯʰʝʛʦ 

ʧʦʥʠʤʘʥʠʷ ʠ ʧʦʜʜʝʨʞʢʠ. ɺʦʪ ʦʙʥʦʚʣʝʥʥʳʡ ʚʘʨʠʘʥʪ: 
public  static  String  splitUpAndMerge(String  str1,  String  str2)  {  
    int  min = Math.min(str1.length(),  str2.length());  
    String  s3 = "";  
 
    //  Ȧɣɡɠɝɮəɥɗɞ ɨɚɜɝ for  ɖɝɱ ɡɗɢɗɓɠɢɒ ɣɚɞɔɠɝɠɔ ɔ ɜɒɘɖɠɛ ɣɤɢɠɜɗ 
    for  (int  i  = 0;  i  < min;  i++)  {  
        //  ȭɢɠɔɗɢɱɗɞƗ ɱɔɝɱɗɤɣɱ ɝɚ ɚɟɖɗɜɣ ɩɗɤɟɭɞƗ ɩɤɠɓɭ ɖɠɓɒɔɚɤɮ ɣɚɞɔɠɝ ɚə str1  
        if  (i  % 2 == 0)  {  
            s3 += str1.charAt(i);  
        }  else  {  //  ȣɣɝɚ ɚɟɖɗɜɣ ɟɗɩɗɤɟɭɛƗ ɖɠɓɒɔɝɱɗɞ ɣɚɞɔɠɝ ɚə str2  
            s3 += str2.charAt(i);  
        }  
    }  
 
    return  s3;  
}  

ʀʟʤʝʥʝʥʠʷ, ʢʦʪʦʨʳʝ ̫  ʚʥʝʩ: 

1. ʀʟʤʝʥʠʣ ʠʤʷ ʬʫʥʢʮʠʠ ʥʘ splitUpAndMerge, ʪʘʢ ʢʘʢ SplitUpAndMerge ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʛʣʘʰʝʥʠʶ ʦʙ ʠʤʝʥʦʚʘʥʠʠ ʤʝʪʦʜʦʚ ʚ Java (ʠʤʝʥʘ ʤʝʪʦʜʦʚ ʦʙʳʯʥʦ 

ʥʘʯʠʥʘʶʪʩʷ ʩ ʥʠʞʥʝʛʦ ʨʝʛʠʩʪʨʘ). 

2. ʋʙʨʘʣ ʧʨʦʙʝʣʳ ʚʦʢʨʫʛ ʦʧʝʨʘʮʠʠ ʩʣʦʞʝʥʠʷ (+=), ʯʪʦʙʳ ʩʜʝʣʘʪʴ ʢʦʜ ʙʦʣʝʝ 

ʯʠʪʘʝʤʳʤ. 

3. ʀʩʧʨʘʚʠʣ ʢʦʤʤʝʥʪʘʨʠʠ ʚ ʢʦʜʝ, ʯʪʦʙʳ ʦʥʠ ʩʦʦʪʚʝʪʩʪʚʦʚʘʣʠ ʩʠʥʪʘʢʩʠʩʫ Java. 

4. ʀʩʧʦʣʴʟʦʚʘʣ ʦʧʝʨʘʪʦʨ +=, ʢʦʪʦʨʳʡ ʙʦʣʝʝ ʯʠʪʘʝʤ ʠ ʵʬʬʝʢʪʠʚʝʥ ʧʨʠ 

ʜʦʙʘʚʣʝʥʠʠ ʩʠʤʚʦʣʦʚ ʢ ʩʪʨʦʢʝ. 

ʊʚʦʡ ʢʦʜ ʙʳʣ ʟʘʧʫʱʝʥ ʩ ʩʣʝʜʫʶʱʠʤʠ ʪʝʩʪʦʚʳʤʠ ʜʘʥʥʳʤʠ:str1 = "ʊʝʩʪʦʚʘʷ"str2 = 

"ʉʪʨʦʢʘ"ʆʞʠʜʘʝʪʩʷ ʦʪʚʝʪ: ʊʪʩʦʦʘʀʩʧʦʣʴʟʫʡ ʠʭ ʠ ʠʩʧʨʘʚʴ ʢʦʜ ʚ ʩʣʫʯʘʝ ʦʰʠʙʦʢ. 
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ʆʪʚʝʪ 

ʂ ʩʦʞʘʣʝʥʠʶ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʡ ʚʘʤʠ ʢʦʜ ʥʝ ʨʘʙʦʪʘʝʪ ʢʦʨʨʝʢʪʥʦ ʩ ʜʘʥʥʳʤʠ ʪʝʩʪʦʚʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ. ʇʦʩʣʝ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ ʠ ʦʧʪʠʤʠʟʘʮʠʠ, ʚʦʪ ʨʘʙʦʯʠʡ ʚʘʨʠʘʥʪ ʬʫʥʢʮʠʠ: 

public  static  String  splitUpAndMerge ( String  str 1,  String  str 2)  {  
    int  min = Math.min (str1.length(),  str2.length());  
    String  s3 = "";  
 
    //  Ȧɣɡɠɝɮəɥɗɞ ɨɚɜɝ for  ɖɝɱ ɡɗɢɗɓɠɢɒ ɣɚɞɔɠɝɠɔ ɔ ɜɒɘɖɠɛ ɣɤɢɠɜɗ 
    for  (int  i  = 0;  i  < min;  i++)  {  
        //  ȭɢɠɔɗɢɱɗɞƗ ɱɔɝɱɗɤɣɱ ɝɚ ɚɟɖɗɜɣ ɩɗɤɟɭɞƗ ɩɤɠɓɭ ɖɠɓɒɔɚɤɮ ɣɚɞɔɠɝ ɚə str1  
        if  (i  % 2 == 0)  {  
            s3 += str1.charAt(i);  
        }  else  {  //  ȣɣɝɚ ɚɟɖɗɜɣ ɟɗɩɗɤɟɭɛƗ ɖɠɓɒɔɝɱɗɞ ɣɚɞɔɠɝ ɚə str2  
            s3 += str2.charAt(i);  
        }  
    }  
 
    return  s3;  
}  

ʂʦʛʜʘ ʤ  rʟʘʧʫʩʢʘʝʤ ɻ ʪʦʪ ʢʦʜ ʩ ʪʝʩʪʦʚʳʤʠ ʜʘʥʥʳʤʠ str1 = "ʊʝʩʪʦʚʘʷ" ʠ str2 = "ʉʪʨʦʢʘ", 

ʨʝʟʫʣʴʪʘʪʦʤ ʙʫʜʝʪ "ʊʪʩʦʦʘ", ʢʘʢ ʠ ʦʞʠʜʘʣʦʩʴ. 

ʇʦʯʝʤʫ ʪ  rʨʝʰʠʣ ʟʘʜʘʯʫ ʠʤʝʥʥʦ ʪʘʢ? 

ʆʪʚʝʪ 

ʗ ʨʝʰʠʣ ʵʪʫ ʟʘʜʘʯʫ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʪʦʤʫ ʯʪʦ ʟʘʜʘʯʘ ʪʨʝʙʫʝʪ ʩʦʟʜʘʪʴ ʥʦʚʫʶ ʩʪʨʦʢʫ, 

ʢʦʪʦʨʘʷ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʥʳʭ ʩʠʤʚʦʣʦʚ ʦʜʥʦʡ ʩʪʨʦʢʠ ʠ ʥʝʯʝʪʥʳʭ ʩʠʤʚʦʣʦʚ ʜʨʫʛʦʡ ʩʪʨʦʢʠ. ɼʣʷ 

ʵʪʦʛʦ ̫  ʠʩʧʦʣʴʟʦʚʘʣ ʮʠʢʣ for, ʢʦʪʦʨʳʡ ʧʨʦʭʦʜʠʪ ʧʦ ʚʩʝʤ ʩʠʤʚʦʣʘʤ ʦʙʝʠʭ ʩʪʨʦʢ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ 

ʥʝ ʜʦʩʪʠʛʥʝʪ ʤʠʥʠʤʘʣʴʥʦʡ ʜʣʠʥʳ ʵʪʠʭ ʩʪʨʦʢ. ɺʥʫʪʨʠ ʮʠʢʣʘ  ̫ʧʨʦʚʝʨʷʶ, ʷʚʣʷʝʪʩʷ ʣʠ ʠʥʜʝʢʩ 

ʪʝʢʫʱʝʛʦ ʩʠʤʚʦʣʘ ʯʝʪʥʳʤ ʠʣʠ ʥʝʯʝʪʥʳʤ, ʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʵʪʦʛʦ ʜʦʙʘʚʣʷʶ ʩʠʤʚʦʣ ʣʠʙʦ ʠʟ 

ʧʝʨʚʦʡ ʩʪʨʦʢʠ, ʣʠʙʦ ʠʟ ʚʪʦʨʦʡ ʩʪʨʦʢʠ ʚ ʥʦʚʫʶ ʩʪʨʦʢʫ s3. 
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ʇʨʠʣʦʞʝʥʠʝ ɼ  
(ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ) 

 

ɺʳʯʠʩʣʠʪʝʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ. ʇʝʨʚʘʷ ʛʨʫʧʧʘ 

 

ʊʘʙʣʠʮʘ ɼ.1 ï ɺʳʯʠʩʣʠʪʝʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ. ʇʝʨʚʘʷ ʛʨʫʧʧʘ 
 
 

ʉ
ʪ
ʫ
ʜ
ʝ
ʥ
ʪ

 

ʊ
ʝ
ʤ
ʘ

 

ʊ
ʝ
ʤ
ʘ

 

ʕ
ʪ
ʘ
ʧ

 

ʉ
ʣ
ʦ
ʞ
ʥ
ʦ
ʩ
ʪ
ʴ
 

ʧ
ʨ
ʘ
ʢ
ʪ
ʠ
ʢ
ʠ

 

ʌ
ʘ
ʢ
ʪ
 
t
^
ʉ
ʈ
ʉ

 

(
ʯ
)

 

ʌ
ʘ
ʢ
ʪ
 
t
^
ʂ
ʦ
ʥ
ʪ

 

(
ʯ
)

 

ʌ
ʘ
ʢ
ʪ
 
t
^
ʉ
ʈ
ʇ

 

(
ʯ
)

 

C
tr

le
 (
ʙ
ʘ
ʣ
ʣ
ʳ
)

 

R
tr

 (
ʙ
ʘ
ʣ
ʣ
ʳ
)

 

 

1 2 3 4 5 6 7 8 9 10 

1 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ 

ʩʪʨʦʢ ʊʝʦʨʠʷ ʦʙʱʘʷ  

3 5,5 7 3,55 3,55 

1 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ 

ʩʪʨʦʢ ʆʧʨʦʩ ʦʙʱʘʷ 

2 0,5 1,5 3,475 7,025 

1 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ 

ʩʪʨʦʢ 

ʇʨʘʢ-

ʪʠʢʘ 

ʧʨʦʩ-

ʪʘʷ 

5 5 4,5 3,825 10,85 

1 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʪʨʠʮ ʊʝʦʨʠʷ ʦʙʱʘʷ 
2 4,5 5,5 3,775 14,625 

1 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʪʨʠʮ ʆʧʨʦʩ ʦʙʱʘʷ 
1,5 0,5 1 3,775 18,4 

1 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʪʨʠʮ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʨʝʜ-

ʥʷʷ 
5 4,5 7 3,5 21,9 

1 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʊʝʦʨʠʷ ʦʙʱʘʷ 0,5 2,5 7,5 4,3 26,2 

1 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʆʧʨʦʩ ʦʙʱʘʷ 2 0,5 3,5 3,5 29,7 

1 3 

ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʨʝʜ-

ʥʷʷ 
5,5 9,5 7 3,075 32,775 

1 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʊʝʦʨʠʷ ʦʙʱʘʷ 2 2,5 6,5 4,2 36,975 

1 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʆʧʨʦʩ ʦʙʱʘʷ 1 0,5 1,5 4,025 41 

1 4 

ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʨʝʜ-

ʥʷʷ 
5 5 5 3,45 44,45 

1 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ: ʩʪʝʢ 

ʠ ʦʯʝʨʝʜʴ ʊʝʦʨʠʷ ʦʙʱʘʷ 
3 5,5 7 3,3 47,75 

1 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ: ʩʪʝʢ 

ʠ ʦʯʝʨʝʜʴ ʆʧʨʦʩ ʦʙʱʘʷ 
2 0,5 2 3,4 51,15 

1 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ: ʩʪʝʢ 

ʠ ʦʯʝʨʝʜʴ 

ʇʨʘʢ-

ʪʠʢʘ 

ʧʨʦʩ-

ʪʘʷ 
6 4,5 2,5 3,675 54,825 

1 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʊʝʦʨʠʷ ʦʙʱʘʷ 
3 6 5,5 3,925 58,75 

1 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʆʧʨʦʩ ʦʙʱʘʷ 
2 0,5 2 3,95 62,7 

1 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʣʦʞ-

ʥʘʷ 
3,5 7 9 3,625 66,325 

2 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ 

ʩʪʨʦʢ ʊʝʦʨʠʷ ʦʙʱʘʷ 

2,5 4 5,5 3,875 3,875 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ ɼ.1 

 

1 2 3 4 5 6 7 8 9 10 

2 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ 

ʩʪʨʦʢ ʆʧʨʦʩ ʦʙʱʘʷ 

2,5 0,5 1,5 3,5 7,375 

2 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ 

ʩʪʨʦʢ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʣʦʞ-

ʥʘʷ 

6 4,5 7 3,15 10,525 

2 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʪʨʠʮ ʊʝʦʨʠʷ ʦʙʱʘʷ 
2,5 3,5 7 3,675 14,2 

2 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʪʨʠʮ ʆʧʨʦʩ ʦʙʱʘʷ 
2 0,5 1,5 3,35 17,55 

2 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʪʨʠʮ 

ʇʨʘʢ-

ʪʠʢʘ 

ʧʨʦʩ-

ʪʘʷ 
6 5 5 3,85 21,4 

2 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʊʝʦʨʠʷ ʦʙʱʘʷ 2 7 12,5 3,625 25,025 

2 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʆʧʨʦʩ ʦʙʱʘʷ 1 0,5 2,5 3,925 28,95 

2 3 

ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʨʝʜ-

ʥʷʷ 
8 7,5 6,5 3,3 32,25 

2 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʊʝʦʨʠʷ ʦʙʱʘʷ 2,5 5,5 4 3,575 35,825 

2 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʆʧʨʦʩ ʦʙʱʘʷ 1,5 1 1 3,5 39,325 

2 4 

ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʨʝʜ-

ʥʷʷ 
4 6,5 4,5 3,15 42,475 

2 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ: ʩʪʝʢ 

ʠ ʦʯʝʨʝʜʴ ʊʝʦʨʠʷ ʦʙʱʘʷ 
1 6 8 3,4 45,875 

2 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ: ʩʪʝʢ 

ʠ ʦʯʝʨʝʜʴ ʆʧʨʦʩ ʦʙʱʘʷ 
1,5 0,5 1,5 3,95 49,825 

2 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ: ʩʪʝʢ 

ʠ ʦʯʝʨʝʜʴ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʣʦʞ-

ʥʘʷ 
9 6 5 3,175 53 

2 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʊʝʦʨʠʷ ʦʙʱʘʷ 
3,5 5 7,5 3,35 56,35 

2 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʆʧʨʦʩ ʦʙʱʘʷ 
2 0,5 1 3,9 60,25 

2 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʨʝʜ-

ʥʷʷ 
8 6 8,5 3,55 63,8 

3 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ 

ʩʪʨʦʢ ʊʝʦʨʠʷ ʦʙʱʘʷ 

4 1 7 3,925 3,925 

3 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ 

ʩʪʨʦʢ ʆʧʨʦʩ ʦʙʱʘʷ 

1,5 0,5 0,5 3,65 7,575 

3 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ 

ʩʪʨʦʢ 

ʇʨʘʢ-

ʪʠʢʘ 

ʧʨʦʩ-

ʪʘʷ 

3 9,5 5 3,625 11,2 

3 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʪʨʠʮ ʊʝʦʨʠʷ ʦʙʱʘʷ 
2,5 3,5 4,5 4,25 15,45 

3 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʪʨʠʮ ʆʧʨʦʩ ʦʙʱʘʷ 
2 0,5 2 3,4 18,85 

3 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʪʨʠʮ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʣʦʞ-

ʥʘʷ 
5,5 8 6,5 2,75 21,6 

3 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʊʝʦʨʠʷ  3 6,5 12,5 3,3 24,9 

3 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʆʧʨʦʩ  1,5 0,5 1,5 3,9 28,8 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ ɼ.1 

 

1 2 3 4 5 6 7 8 9 10 

3 3 

ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʨʝʜ-

ʥʷʷ 
7,5 7 6 3,15 31,95 

3 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʊʝʦʨʠʷ ʦʙʱʘʷ 0,5 6 4,5 3,725 35,675 

3 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʆʧʨʦʩ ʦʙʱʘʷ 1,5 0,5 1,5 3,825 39,5 

3 4 

ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʣʦʞ-

ʥʘʷ 
5,5 5,5 7,5 3,325 42,825 

3 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ: ʩʪʝʢ 

ʠ ʦʯʝʨʝʜʴ ʊʝʦʨʠʷ ʦʙʱʘʷ 
2,5 6 6 3,3 46,125 

3 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ: ʩʪʝʢ 

ʠ ʦʯʝʨʝʜʴ ʆʧʨʦʩ ʦʙʱʘʷ 
2 0,5 1,5 3,6 49,725 

3 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ: ʩʪʝʢ 

ʠ ʦʯʝʨʝʜʴ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʨʝʜ-

ʥʷʷ 
5,5 1,5 6 3,9 53,625 

3 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʊʝʦʨʠʷ ʦʙʱʘʷ 
1,5 5,5 5,5 4,25 57,875 

3 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʆʧʨʦʩ ʦʙʱʘʷ 
0,5 0,5 2,5 4,05 61,925 

3 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʣʦʞ-

ʥʘʷ 
2,5 5,5 7 3,8 65,725 

4 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ 

ʩʪʨʦʢ ʊʝʦʨʠʷ ʦʙʱʘʷ 

2 4,5 9,5 3,6 3,6 

4 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ 

ʩʪʨʦʢ ʆʧʨʦʩ ʦʙʱʘʷ 

1 0,5 1 3,975 7,575 

4 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ 

ʩʪʨʦʢ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʨʝʜ-

ʥʷʷ 

2,5 5,5 5,5 3,475 11,05 

4 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʪʨʠʮ ʊʝʦʨʠʷ ʦʙʱʘʷ 
2,5 5 3,5 3,825 14,875 

4 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʪʨʠʮ ʆʧʨʦʩ ʦʙʱʘʷ 
0,5 0,5 1,5 3,9 18,775 

4 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʪʨʠʮ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʨʝʜ-

ʥʷʷ 
4 4 5,5 3,65 22,425 

4 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʊʝʦʨʠʷ ʦʙʱʘʷ 4,5 2,5 8 4,025 26,45 

4 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʆʧʨʦʩ ʦʙʱʘʷ 2,5 0 2 3,9 30,35 

4 3 

ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʨʝʜ-

ʥʷʷ 
3,5 8 6,5 3,75 34,1 

4 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʊʝʦʨʠʷ ʦʙʱʘʷ 3 3 5 3,975 38,075 

4 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʆʧʨʦʩ ʦʙʱʘʷ 2 0,5 2 3,4 41,475 

4 4 

ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʨʝʜ-

ʥʷʷ 
4 4 4 4,35 45,825 

4 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ: ʩʪʝʢ 

ʠ ʦʯʝʨʝʜʴ ʊʝʦʨʠʷ ʦʙʱʘʷ 
2,5 4,5 10 3,25 49,075 

4 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ: ʩʪʝʢ 

ʠ ʦʯʝʨʝʜʴ ʆʧʨʦʩ ʦʙʱʘʷ 
1,5 0,5 1 3,9 52,975 

4 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ: ʩʪʝʢ 

ʠ ʦʯʝʨʝʜʴ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʣʦʞ-

ʥʘʷ 
5,5 6,5 3,5 3,175 56,15 

4 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʊʝʦʨʠʷ ʦʙʱʘʷ 
2,5 6 10 3,7 59,85 



  234 
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1 2 3 4 5 6 7 8 9 10 

4 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʆʧʨʦʩ ʦʙʱʘʷ 
2,5 0,5 2 3,5 63,35 

4 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ 

ʇʨʘʢ-

ʪʠʢʘ 

ʧʨʦʩ-

ʪʘʷ 
3,5 7,5 4 3,775 67,125 

5 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ 

ʩʪʨʦʢ ʊʝʦʨʠʷ ʦʙʱʘʷ 

2 2,5 6 4,075 4,075 

5 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ 

ʩʪʨʦʢ ʆʧʨʦʩ ʦʙʱʘʷ 

2 0,5 1,5 3,35 7,425 

5 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ 

ʩʪʨʦʢ 

ʇʨʘʢ-

ʪʠʢʘ 

ʧʨʦʩ-

ʪʘʷ 

5,5 7 5 3,2 10,625 

5 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʪʨʠʮ ʊʝʦʨʠʷ ʦʙʱʘʷ 
2 6,5 6,5 3,65 14,275 

5 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʪʨʠʮ ʆʧʨʦʩ ʦʙʱʘʷ 
1,5 0,5 1 3,775 18,05 

5 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʪʨʠʮ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʨʝʜ-

ʥʷʷ 
4 6 5 3,35 21,4 

5 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʊʝʦʨʠʷ ʦʙʱʘʷ 3,5 7 4 3,725 25,125 

5 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʆʧʨʦʩ ʦʙʱʘʷ 1,5 0,5 1 4 29,125 

5 3 

ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʣʦʞ-

ʥʘʷ 
6,5 6 4,5 3,675 32,8 

5 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʊʝʦʨʠʷ ʦʙʱʘʷ 1,5 2,5 6,5 4,3 37,1 

5 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʆʧʨʦʩ ʦʙʱʘʷ 2 0,5 0,5 3,55 40,65 

5 4 

ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ 

ʇʨʘʢ-

ʪʠʢʘ 

ʧʨʦʩ-

ʪʘʷ 
3 4,5 4,5 3,9 44,55 

5 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ: ʩʪʝʢ 

ʠ ʦʯʝʨʝʜʴ ʊʝʦʨʠʷ ʦʙʱʘʷ 
2,5 4 8 4,05 48,6 

5 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ: ʩʪʝʢ 

ʠ ʦʯʝʨʝʜʴ ʆʧʨʦʩ ʦʙʱʘʷ 
2 0,5 1,5 3,6 52,2 

5 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ: ʩʪʝʢ 

ʠ ʦʯʝʨʝʜʴ 

ʇʨʘʢ-

ʪʠʢʘ 

ʧʨʦʩ-

ʪʘʷ 
6,5 5,5 8 3,1 55,3 

5 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʊʝʦʨʠʷ ʦʙʱʘʷ 
4 7 6,5 3,4 58,7 

5 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʆʧʨʦʩ ʦʙʱʘʷ 
2,5 0,5 2 3,625 62,325 

5 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʣʦʞ-

ʥʘʷ 
7,5 6 6,5 3,6 65,925 

6 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ 

ʩʪʨʦʢ ʊʝʦʨʠʷ ʦʙʱʘʷ 

3,5 7 1,5 3,3 3,3 

6 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ 

ʩʪʨʦʢ ʆʧʨʦʩ ʦʙʱʘʷ 

1 0,5 2 3,7 7 

6 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ 

ʩʪʨʦʢ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʣʦʞ-

ʥʘʷ 

6,5 7,5 6 3,25 10,25 

6 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʪʨʠʮ ʊʝʦʨʠʷ ʦʙʱʘʷ 
2,5 3 4,5 4,45 14,7 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ ɼ.1 

 

1 2 3 4 5 6 7 8 9 10 

6 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʪʨʠʮ ʆʧʨʦʩ ʦʙʱʘʷ 
1,5 0,5 2 3,625 18,325 

6 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʪʨʠʮ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʣʦʞ-

ʥʘʷ 
5,5 7,5 4 3,3 21,625 

6 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʊʝʦʨʠʷ ʦʙʱʘʷ 3 6 4 4,025 25,65 

6 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʆʧʨʦʩ ʦʙʱʘʷ 2 0,5 2,5 3,35 29 

6 3 

ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ 

ʇʨʘʢ-

ʪʠʢʘ 

ʧʨʦʩ-

ʪʘʷ 
6 6 7 3,725 32,725 

6 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʊʝʦʨʠʷ ʦʙʱʘʷ 3,5 4 6 3,7 36,425 

6 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʆʧʨʦʩ ʦʙʱʘʷ 2 0,5 1 3,925 40,35 

6 4 

ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʨʝʜ-

ʥʷʷ 
4,5 5 5,5 3,6 43,95 

6 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ: ʩʪʝʢ 

ʠ ʦʯʝʨʝʜʴ ʊʝʦʨʠʷ ʦʙʱʘʷ 
2,5 5,5 6,5 3,75 47,7 

6 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ: ʩʪʝʢ 

ʠ ʦʯʝʨʝʜʴ ʆʧʨʦʩ ʦʙʱʘʷ 
2 0,5 1,5 3,475 51,175 

6 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ: ʩʪʝʢ 

ʠ ʦʯʝʨʝʜʴ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʨʝʜ-

ʥʷʷ 
2,5 2,5 4,5 4,425 55,6 

6 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʊʝʦʨʠʷ ʦʙʱʘʷ 
2,5 6 10 3,7 59,3 

6 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʆʧʨʦʩ ʦʙʱʘʷ 
2 0,5 1,5 3,675 62,975 

6 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ 

ʇʨʘʢ-

ʪʠʢʘ 

ʧʨʦʩ-

ʪʘʷ 
2 6 6 4,025 67 

7 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ 

ʩʪʨʦʢ ʊʝʦʨʠʷ ʦʙʱʘʷ 

2,5 5 5,5 3,6 3,6 

7 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ 

ʩʪʨʦʢ ʆʧʨʦʩ ʦʙʱʘʷ 

1,5 0,5 1,5 3,825 7,425 

7 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ 

ʩʪʨʦʢ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʨʝʜ-

ʥʷʷ 

4,5 4 5,5 3,675 11,1 

7 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʪʨʠʮ ʊʝʦʨʠʷ ʦʙʱʘʷ 
2,5 3 6 4,1 15,2 

7 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʪʨʠʮ ʆʧʨʦʩ ʦʙʱʘʷ 
1 0,5 0,5 4,225 19,425 

7 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʪʨʠʮ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʨʝʜ-

ʥʷʷ 
2 4,5 3 3,85 23,275 

7 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʊʝʦʨʠʷ ʦʙʱʘʷ 3 5 2 4,15 27,425 

7 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʆʧʨʦʩ ʦʙʱʘʷ 2 0,5 1 3,775 31,2 

7 3 

ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʨʝʜ-

ʥʷʷ 
6,5 4 4,5 4,2 35,4 

7 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʊʝʦʨʠʷ ʦʙʱʘʷ 2 4,5 8 3,575 38,975 

7 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʆʧʨʦʩ ʦʙʱʘʷ 1,5 0,5 1,5 3,95 42,925 

7 4 

ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʣʦʞ-

ʥʘʷ 
5,5 7,5 3 3,275 46,2 

7 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ: ʩʪʝʢ 

ʠ ʦʯʝʨʝʜʴ ʊʝʦʨʠʷ ʦʙʱʘʷ 
2,5 3,5 10 3,7 49,9 
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1 2 3 4 5 6 7 8 9 10 

7 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ: ʩʪʝʢ 

ʠ ʦʯʝʨʝʜʴ ʆʧʨʦʩ ʦʙʱʘʷ 
1 0,5 2 3,45 53,35 

7 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ: ʩʪʝʢ 

ʠ ʦʯʝʨʝʜʴ 

ʇʨʘʢ-

ʪʠʢʘ 

ʧʨʦʩ-

ʪʘʷ 
5,5 4,5 5,5 3,5 56,85 

7 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʊʝʦʨʠʷ ʦʙʱʘʷ 
2,5 6 6,5 3,9 60,75 

7 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʆʧʨʦʩ ʦʙʱʘʷ 
1 0,5 2 3,9 64,65 

7 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʣʦʞ-

ʥʘʷ 
8,5 4 5 3,75 68,4 

7 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ 
ɼʦʧ. ʪʝʦʨʠʷ 1 4,5 7,5 4,35 72,75 

7 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ 
ɼʦʧ. ʦʧʨʦʩ 2,5 0,5 2 3,25 76 

7 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ 
ɼʦʧ. ʧʨʘʢʪʠʢʘ 8,5 5 5,5 3,45 79,45 

8 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ 

ʩʪʨʦʢ ʊʝʦʨʠʷ ʦʙʱʘʷ 

1 2,5 3,5 4,625 4,625 

8 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ 

ʩʪʨʦʢ ʆʧʨʦʩ ʦʙʱʘʷ 

0,5 0,5 1 4,1 8,725 

8 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ 

ʩʪʨʦʢ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʨʝʜ-

ʥʷʷ 

6,5 7 6 3 11,725 

8 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʪʨʠʮ ʊʝʦʨʠʷ ʦʙʱʘʷ 
3 6,5 5 3,425 15,15 

8 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʪʨʠʮ ʆʧʨʦʩ ʦʙʱʘʷ 
1,5 0,5 1 3,9 19,05 

8 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʪʨʠʮ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʨʝʜ-

ʥʷʷ 
5,5 5,5 2,5 3,6 22,65 

8 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʊʝʦʨʠʷ ʦʙʱʘʷ 3 5 7,5 3,825 26,475 

8 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʆʧʨʦʩ ʦʙʱʘʷ 1 0,5 1,5 3,875 30,35 

8 3 

ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʨʝʜ-

ʥʷʷ 
6 8,5 5 3,275 33,625 

8 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʊʝʦʨʠʷ ʦʙʱʘʷ 3,5 3,5 1,5 3,65 37,275 

8 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʆʧʨʦʩ ʦʙʱʘʷ 2 0,5 1 3,8 41,075 

8 4 

ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʣʦʞ-

ʥʘʷ 
5,5 5,5 7 3,075 44,15 

8 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ: ʩʪʝʢ 

ʠ ʦʯʝʨʝʜʴ ʊʝʦʨʠʷ ʦʙʱʘʷ 
2 4,5 4 4,125 48,275 

8 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ: ʩʪʝʢ 

ʠ ʦʯʝʨʝʜʴ ʆʧʨʦʩ ʦʙʱʘʷ 
1 0,5 2,5 3,825 52,1 

8 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ: ʩʪʝʢ 

ʠ ʦʯʝʨʝʜʴ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʣʦʞ-

ʥʘʷ 
6,5 9,5 6,5 2,775 54,875 

8 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʊʝʦʨʠʷ ʦʙʱʘʷ 
3 4,5 10,5 3,575 58,45 

8 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʆʧʨʦʩ ʦʙʱʘʷ 
3 0,5 2 3,25 61,7 
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1 2 3 4 5 6 7 8 9 10 

8 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ 

ʇʨʘʢ-

ʪʠʢʘ 

ʧʨʦʩ-

ʪʘʷ 
6,5 5,5 8 3,625 65,325 

9 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ 

ʩʪʨʦʢ ʊʝʦʨʠʷ ʦʙʱʘʷ 

2 5 3 4,05 4,05 

9 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ 

ʩʪʨʦʢ ʆʧʨʦʩ ʦʙʱʘʷ 

2 0,5 1,5 3,85 7,9 

9 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ 

ʩʪʨʦʢ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʣʦʞ-

ʥʘʷ 

5 4 2,5 4,1 12 

9 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʪʨʠʮ ʊʝʦʨʠʷ ʦʙʱʘʷ 
2,5 8 8 3,325 15,325 

9 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʪʨʠʮ ʆʧʨʦʩ ʦʙʱʘʷ 
1,5 0,5 1,5 3,825 19,15 

9 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʪʨʠʮ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʨʝʜ-

ʥʷʷ 
4,5 5,5 2,5 3,7 22,85 

9 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʊʝʦʨʠʷ ʦʙʱʘʷ 3 5 9,5 3,6 26,45 

9 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʆʧʨʦʩ ʦʙʱʘʷ 2,5 0,5 2,5 3,525 29,975 

9 3 

ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʣʦʞ-

ʥʘʷ 
3,5 5,5 4 3,975 33,95 

9 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʊʝʦʨʠʷ ʦʙʱʘʷ 2,5 5 6,5 3,5 37,45 

9 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʆʧʨʦʩ ʦʙʱʘʷ 1,5 0,5 1,5 3,575 41,025 

9 4 

ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʨʝʜ-

ʥʷʷ 
3,5 4,5 4 3,775 44,8 

9 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ: ʩʪʝʢ 

ʠ ʦʯʝʨʝʜʴ ʊʝʦʨʠʷ ʦʙʱʘʷ 
1,5 3 5,5 4,15 48,95 

9 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ: ʩʪʝʢ 

ʠ ʦʯʝʨʝʜʴ ʆʧʨʦʩ ʦʙʱʘʷ 
1,5 0,5 1 3,9 52,85 

9 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ: ʩʪʝʢ 

ʠ ʦʯʝʨʝʜʴ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʣʦʞ-

ʥʘʷ 
7 4 5,5 3,475 56,325 

9 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʊʝʦʨʠʷ ʦʙʱʘʷ 
3,5 6 4,5 3,675 60 

9 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʆʧʨʦʩ ʦʙʱʘʷ 
2 0,5 1,5 3,55 63,55 

9 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ 

ʇʨʘʢ-

ʪʠʢʘ 

ʧʨʦʩ-

ʪʘʷ 
5,5 6,5 5,5 3,7 67,25 

10 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ 

ʩʪʨʦʢ ʊʝʦʨʠʷ ʦʙʱʘʷ 

1,5 3,5 5 4,075 4,075 

10 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ 

ʩʪʨʦʢ ʆʧʨʦʩ ʦʙʱʘʷ 

1,5 0,5 2 3,625 7,7 

10 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ 

ʩʪʨʦʢ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʨʝʜ-

ʥʷʷ 

5,5 4,5 4 3,575 11,275 

10 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʪʨʠʮ ʊʝʦʨʠʷ ʦʙʱʘʷ 
2 4,5 4,5 3,9 15,175 

10 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʪʨʠʮ ʆʧʨʦʩ ʦʙʱʘʷ 
1,5 0 1,5 4,225 19,4 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ ɼ.1 

 

1 2 3 4 5 6 7 8 9 10 

10 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʪʨʠʮ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʨʝʜ-

ʥʷʷ 
3,5 3,5 4 4,1 23,5 

10 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʊʝʦʨʠʷ ʦʙʱʘʷ 3 2,5 7 4,325 27,825 

10 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʆʧʨʦʩ ʦʙʱʘʷ 2,5 0,5 2 3,25 31,075 

10 3 

ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ 

ʇʨʘʢ-

ʪʠʢʘ 

ʧʨʦʩ-

ʪʘʷ 
3 2 5,5 4,175 35,25 

10 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʊʝʦʨʠʷ ʦʙʱʘʷ 2,5 6,5 6,5 3,425 38,675 

10 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʆʧʨʦʩ ʦʙʱʘʷ 2 0,5 1 3,55 42,225 

10 4 

ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ 

ʇʨʘʢ-

ʪʠʢʘ 

ʧʨʦʩ-

ʪʘʷ 
5,5 5,5 4 3,5 45,725 

10 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ: ʩʪʝʢ 

ʠ ʦʯʝʨʝʜʴ ʊʝʦʨʠʷ ʦʙʱʘʷ 
2,5 2,5 7,5 4 49,725 

10 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ: ʩʪʝʢ 

ʠ ʦʯʝʨʝʜʴ ʆʧʨʦʩ ʦʙʱʘʷ 
1 0,5 1,5 4,025 53,75 

10 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ: ʩʪʝʢ 

ʠ ʦʯʝʨʝʜʴ 

ʇʨʘʢ-

ʪʠʢʘ 

ʩʨʝʜ-

ʥʷʷ 
6 1,5 3 4,2 57,95 

10 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʊʝʦʨʠʷ ʦʙʱʘʷ 
3 4,5 5,5 4 61,95 

10 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʆʧʨʦʩ ʦʙʱʘʷ 
2 0,5 1 3,775 65,725 

10 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ 

ʇʨʘʢ-

ʪʠʢʘ 

ʧʨʦʩ-

ʪʘʷ 
5 4,5 4 4,075 69,8 

10 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ 
ɼʦʧ. ʪʝʦʨʠʷ 3,5 4,5 7 3,9 73,7 

10 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ 
ɼʦʧ. ʦʧʨʦʩ 1,5 0,5 2 3,675 77,375 

10 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ 

ɼʦʧ. 

ʇʨʘʢʪʠʢʘ 
6,5 5 5,5 3,9 81,275 

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 
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ʇʨʠʣʦʞʝʥʠʝ ɽ 
(ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ) 

ɺʳʯʠʩʣʠʪʝʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ. ɺʪʦʨʘʷ ʛʨʫʧʧʘ 

 

ʊʘʙʣʠʮʘ ɽ.1 ï ɺʳʯʠʩʣʠʪʝʣʴʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪ. ɺʪʦʨʘʷ ʛʨʫʧʧʘ 
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1 2 3 4 5 6 7 8 9 10 

1 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ ʩʪʨʦʢ ʊʝʦʨʠʷ 

3 4 1,5 7 3,783 3,783 

1 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ ʩʪʨʦʢ ʆʧʨʦʩ 

2 0,5 0 2 3,55 7,333 

1 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ ʩʪʨʦʢ ʇʨʘʢʪʠʢʘ 

5,5 3,5 1,5 6 3,767 11,1 

1 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ 

ʤʘʪʨʠʮ ʊʝʦʨʠʷ 

2 4 1,5 6,5 3,983 15,083 

1 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ 

ʤʘʪʨʠʮ ʆʧʨʦʩ 

1 0,5 0 1,5 3,8 18,883 

1 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ 

ʤʘʪʨʠʮ ʇʨʘʢʪʠʢʘ 

6,5 0,5 0,5 2 4,017 22,9 

1 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʊʝʦʨʠʷ 2,5 4 2 8,5 3,8 26,7 

1 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʆʧʨʦʩ 1,5 0,5 0,5 2,5 3,483 30,183 

1 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʇʨʘʢʪʠʢʘ 5 2 1 6,5 4,25 34,433 

1 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʊʝʦʨʠʷ 2 3 1,5 4,5 4,183 38,617 

1 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʆʧʨʦʩ 1,5 0,5 0 1,5 3,833 42,45 

1 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʇʨʘʢʪʠʢʘ 5,5 3 1 6 3,9 46,35 

1 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ: ʩʪʝʢ ʠ ʦʯʝʨʝʜʴ ʊʝʦʨʠʷ 
3 2 1 8 4,05 50,4 

1 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ: ʩʪʝʢ ʠ ʦʯʝʨʝʜʴ ʆʧʨʦʩ 
1,5 0,5 0 1,5 3,833 54,233 

1 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ: ʩʪʝʢ ʠ ʦʯʝʨʝʜʴ ʇʨʘʢʪʠʢʘ 
3,5 4 1,5 4,5 4,067 58,3 

1 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʊʝʦʨʠʷ 
1,5 4 2 10,5 4,067 62,367 

1 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʆʧʨʦʩ 
1,5 0,5 0 2 3,983 66,35 

1 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʇʨʘʢʪʠʢʘ 
3,5 4 2 5 4,083 70,433 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ ɽ.1 

 

1 2 3 4 5 6 7 8 9 10 

2 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ ʩʪʨʦʢ ʊʝʦʨʠʷ 

2,5 3 1 5,5 4,017 4,017 

2 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ ʩʪʨʦʢ ʆʧʨʦʩ 

2 0,5 0 2 3,55 7,567 

2 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ ʩʪʨʦʢ ʇʨʘʢʪʠʢʘ 

4 4,5 2 4,5 3,933 11,5 

2 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ 

ʤʘʪʨʠʮ ʊʝʦʨʠʷ 

3 3 1,5 7,5 4,083 15,583 

2 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ 

ʤʘʪʨʠʮ ʆʧʨʦʩ 

1,5 0,5 0 2 3,783 19,367 

2 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ 

ʤʘʪʨʠʮ ʇʨʘʢʪʠʢʘ 

5,5 2,5 1 6 3,9 23,267 

2 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʊʝʦʨʠʷ 1,5 2 0,5 4,5 4,367 27,633 

2 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʆʧʨʦʩ 2,5 0,5 0 2 3,783 31,417 

2 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʇʨʘʢʪʠʢʘ 5,5 5 2,5 4 3,883 35,3 

2 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʊʝʦʨʠʷ 4 2,5 1 4 4,117 39,417 

2 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʆʧʨʦʩ 2 0,5 0 2 3,467 42,883 

2 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʇʨʘʢʪʠʢʘ 6,5 2 1 5 3,883 46,767 

2 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ: ʩʪʝʢ ʠ ʦʯʝʨʝʜʴ ʊʝʦʨʠʷ 
2,5 4 2 10,5 3,717 50,483 

2 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ: ʩʪʝʢ ʠ ʦʯʝʨʝʜʴ ʆʧʨʦʩ 
1 0,5 0 1,5 4,05 54,533 

2 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ: ʩʪʝʢ ʠ ʦʯʝʨʝʜʴ ʇʨʘʢʪʠʢʘ 
2,5 3,5 1,5 6 3,8 58,333 

2 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʊʝʦʨʠʷ 
1 5 2,5 8 3,917 62,25 

2 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʆʧʨʦʩ 
2 0,5 0 2,5 3,683 65,933 

2 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʇʨʘʢʪʠʢʘ 
4,5 6,5 2,5 6,5 3,683 69,617 

3 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ ʩʪʨʦʢ ʊʝʦʨʠʷ 

4 0,5 0,5 7 3,9 3,9 

3 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ ʩʪʨʦʢ ʆʧʨʦʩ 

1,5 0 0 1,5 4,183 8,083 

3 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ ʩʪʨʦʢ ʇʨʘʢʪʠʢʘ 

10 4 1,5 4,5 3,7 11,783 

3 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ 

ʤʘʪʨʠʮ ʊʝʦʨʠʷ 

1,5 3 1 7 4,017 15,8 



  241 

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ ɽ.1 

 

1 2 3 4 5 6 7 8 9 10 

3 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ 

ʤʘʪʨʠʮ ʆʧʨʦʩ 

2 0,5 0 1,5 3,85 19,65 

3 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ 

ʤʘʪʨʠʮ ʇʨʘʢʪʠʢʘ 

4 3 1,5 6 3,8 23,45 

3 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʊʝʦʨʠʷ 3 3,5 1,5 10 3,817 27,267 

3 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʆʧʨʦʩ 1,5 0,5 0 2,5 3,75 31,017 

3 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʇʨʘʢʪʠʢʘ 7 0,5 0,5 8 3,817 34,833 

3 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʊʝʦʨʠʷ 2,5 4 1,5 5,5 4,067 38,9 

3 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʆʧʨʦʩ 1,5 0,5 0 2 3,783 42,683 

3 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʇʨʘʢʪʠʢʘ 6,5 3 1,5 3,5 3,9 46,583 

3 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ: ʩʪʝʢ ʠ ʦʯʝʨʝʜʴ ʊʝʦʨʠʷ 
3 3 1 5 3,95 50,533 

3 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ: ʩʪʝʢ ʠ ʦʯʝʨʝʜʴ ʆʧʨʦʩ 
2 0,5 0 1 3,9 54,433 

3 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ: ʩʪʝʢ ʠ ʦʯʝʨʝʜʴ ʇʨʘʢʪʠʢʘ 
3,5 4 2 2 4,033 58,467 

3 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʊʝʦʨʠʷ 
4 1,5 0,5 6,5 4,033 62,5 

3 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʆʧʨʦʩ 
1,5 0,5 0 1,5 3,883 66,383 

3 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʇʨʘʢʪʠʢʘ 
8,5 4 2 5,5 3,75 70,133 

4 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ ʩʪʨʦʢ ʊʝʦʨʠʷ 

2 3 1,5 9,5 3,9 3,9 

4 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ ʩʪʨʦʢ ʆʧʨʦʩ 

1,5 0,5 0 1,5 4 7,9 

4 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ ʩʪʨʦʢ ʇʨʘʢʪʠʢʘ 

5,5 4 1,5 7,5 3,633 11,533 

4 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ 

ʤʘʪʨʠʮ ʊʝʦʨʠʷ 

1,5 5 2,5 2,5 4,067 15,6 

4 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ 

ʤʘʪʨʠʮ ʆʧʨʦʩ 

1,5 0,5 0 1 3,967 19,567 

4 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ 

ʤʘʪʨʠʮ ʇʨʘʢʪʠʢʘ 

5 5 2 2,5 3,917 23,483 

4 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʊʝʦʨʠʷ 2 5 2 3 3,95 27,433 

4 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʆʧʨʦʩ 1 0,5 0 2 4,133 31,567 

4 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʇʨʘʢʪʠʢʘ 7,5 3 1 4,5 4,1 35,667 

4 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʊʝʦʨʠʷ 2,5 4 1,5 8 3,85 39,517 

4 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʆʧʨʦʩ 1,5 0,5 0 1 3,883 43,4 

4 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʇʨʘʢʪʠʢʘ 8 3 1 4,5 3,817 47,217 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ ɽ.1 

 

1 2 3 4 5 6 7 8 9 10 

4 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ: ʩʪʝʢ ʠ ʦʯʝʨʝʜʴ ʊʝʦʨʠʷ 
2 3 1 6,5 3,933 51,15 

4 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ: ʩʪʝʢ ʠ ʦʯʝʨʝʜʴ ʆʧʨʦʩ 
2 0,5 0 1,5 3,767 54,917 

4 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ: ʩʪʝʢ ʠ ʦʯʝʨʝʜʴ ʇʨʘʢʪʠʢʘ 
6 4,5 2 5,5 3,65 58,567 

4 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʊʝʦʨʠʷ 
2 5 2,5 6 3,9 62,467 

4 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʆʧʨʦʩ 
3 0,5 0 1,5 3,933 66,4 

4 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʇʨʘʢʪʠʢʘ 
8 3 1,5 5,5 3,9 70,3 

5 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ ʩʪʨʦʢ ʊʝʦʨʠʷ 

2 2 0,5 6 4,167 4,167 

5 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ ʩʪʨʦʢ ʆʧʨʦʩ 

1,5 0,5 0 1 3,717 7,883 

5 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ ʩʪʨʦʢ ʇʨʘʢʪʠʢʘ 

7,5 4 1,5 3 3,667 11,55 

5 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ 

ʤʘʪʨʠʮ ʊʝʦʨʠʷ 

2,5 1,5 0,5 6 4,183 15,733 

5 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ 

ʤʘʪʨʠʮ ʆʧʨʦʩ 

1,5 0,5 0 1 3,967 19,7 

5 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ 

ʤʘʪʨʠʮ ʇʨʘʢʪʠʢʘ 

4 4 1,5 6 3,833 23,533 

5 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʊʝʦʨʠʷ 3 3 1 7,5 4,283 27,817 

5 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʆʧʨʦʩ 2 0,5 0 1,5 3,733 31,55 

5 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʇʨʘʢʪʠʢʘ 4 2,5 1 6,5 4,233 35,783 

5 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʊʝʦʨʠʷ 3 1,5 0,5 7 3,967 39,75 

5 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʆʧʨʦʩ 1,5 0,5 0 0,5 3,883 43,633 

5 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʇʨʘʢʪʠʢʘ 6,5 2 1 6 4,15 47,783 

5 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ: ʩʪʝʢ ʠ ʦʯʝʨʝʜʴ ʊʝʦʨʠʷ 
2,5 2,5 1 9 3,817 51,6 

5 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ: ʩʪʝʢ ʠ ʦʯʝʨʝʜʴ ʆʧʨʦʩ 
2 0,5 0 2 3,717 55,317 

5 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ: ʩʪʝʢ ʠ ʦʯʝʨʝʜʴ ʇʨʘʢʪʠʢʘ 
5 5 2 4,5 3,867 59,183 

5 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʊʝʦʨʠʷ 
3,5 3,5 1,5 7,5 3,9 63,083 

5 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʆʧʨʦʩ 
2 0,5 0 2,5 3,85 66,933 

5 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʇʨʘʢʪʠʢʘ 
3,5 5 2,5 5,5 4,133 71,067 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ ɽ.1 

 

1 2 3 4 5 6 7 8 9 10 

6 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ ʩʪʨʦʢ ʊʝʦʨʠʷ 

3,5 5 2 1,5 3,633 3,633 

6 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ ʩʪʨʦʢ ʆʧʨʦʩ 

1,5 0,5 0 2 3,95 7,583 

6 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ ʩʪʨʦʢ ʇʨʘʢʪʠʢʘ 

7 4 1,5 6 3,717 11,3 

6 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ 

ʤʘʪʨʠʮ ʊʝʦʨʠʷ 

2 3,5 1,5 5 3,883 15,183 

6 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ 

ʤʘʪʨʠʮ ʆʧʨʦʩ 

2 0,5 0,5 1,5 3,583 18,767 

6 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ 

ʤʘʪʨʠʮ ʇʨʘʢʪʠʢʘ 

4 3,5 1,5 5,5 3,65 22,417 

6 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʊʝʦʨʠʷ 1,5 4 2 6 3,933 26,35 

6 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʆʧʨʦʩ 2 0,5 0 2,5 3,767 30,117 

6 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʇʨʘʢʪʠʢʘ 8 3,5 1,5 5,5 3,983 34,1 

6 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʊʝʦʨʠʷ 2,5 2,5 1 10 3,983 38,083 

6 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʆʧʨʦʩ 1,5 0,5 0 2,5 3,867 41,95 

6 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʇʨʘʢʪʠʢʘ 5 2 1 6 4,2 46,15 

6 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ: ʩʪʝʢ ʠ ʦʯʝʨʝʜʴ ʊʝʦʨʠʷ 
2,5 3 1,5 3,5 3,933 50,083 

6 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ: ʩʪʝʢ ʠ ʦʯʝʨʝʜʴ ʆʧʨʦʩ 
2 0,5 0 1,5 3,683 53,767 

6 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ: ʩʪʝʢ ʠ ʦʯʝʨʝʜʴ ʇʨʘʢʪʠʢʘ 
5 4 2 7 3,45 57,217 

6 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʊʝʦʨʠʷ 
1,5 4 2 8,5 4,117 61,333 

6 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʆʧʨʦʩ 
1,5 0,5 0 2 3,733 65,067 

6 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʇʨʘʢʪʠʢʘ 
7 3 1 5,5 3,95 69,017 

7 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ ʩʪʨʦʢ ʊʝʦʨʠʷ 

2,5 3,5 1,5 5,5 3,817 3,817 

7 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ ʩʪʨʦʢ ʆʧʨʦʩ 

1 0,5 0 2 3,75 7,567 

7 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ ʩʪʨʦʢ ʇʨʘʢʪʠʢʘ 

4 4 1,5 5,5 3,917 11,483 

7 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ 

ʤʘʪʨʠʮ ʊʝʦʨʠʷ 

2,5 4 1,5 3,5 4,133 15,617 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ ɽ.1 

 

1 2 3 4 5 6 7 8 9 10 

7 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ 

ʤʘʪʨʠʮ ʆʧʨʦʩ 

0,5 0,5 0 0,5 4,183 19,8 

7 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ 

ʤʘʪʨʠʮ ʇʨʘʢʪʠʢʘ 

5,5 3,5 1,5 4,5 3,917 23,717 

7 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʊʝʦʨʠʷ 2,5 4 1,5 8 3,883 27,6 

7 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʆʧʨʦʩ 2 0,5 0 1,5 3,817 31,417 

7 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʇʨʘʢʪʠʢʘ 4,5 4 2 7,5 3,883 35,3 

7 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʊʝʦʨʠʷ 2,5 3 1,5 4 4,1 39,4 

7 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʆʧʨʦʩ 2 0,5 0 2 3,717 43,117 

7 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʇʨʘʢʪʠʢʘ 8 4 2 3 3,917 47,033 

7 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ: ʩʪʝʢ ʠ ʦʯʝʨʝʜʴ ʊʝʦʨʠʷ 
3 3 1 7,5 3,9 50,933 

7 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ: ʩʪʝʢ ʠ ʦʯʝʨʝʜʴ ʆʧʨʦʩ 
2 0,5 0 1,5 3,933 54,867 

7 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ: ʩʪʝʢ ʠ ʦʯʝʨʝʜʴ ʇʨʘʢʪʠʢʘ 
5 2 1 4 4,167 59,033 

7 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʊʝʦʨʠʷ 
4 2,5 1 6 3,783 62,817 

7 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʆʧʨʦʩ 
1 0,5 0 2 4,133 66,95 

7 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʇʨʘʢʪʠʢʘ 
5,5 4 1,5 5,5 3,967 70,917 

8 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ ʩʪʨʦʢ ʊʝʦʨʠʷ 

1 2 0,5 3,5 4,45 4,45 

8 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ ʩʪʨʦʢ ʆʧʨʦʩ 

1,5 0,5 0 2 3,617 8,067 

8 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ ʩʪʨʦʢ ʇʨʘʢʪʠʢʘ 

7 4 2 5 3,533 11,6 

8 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ 

ʤʘʪʨʠʮ ʊʝʦʨʠʷ 

2 4 1,5 6 3,817 15,417 

8 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ 

ʤʘʪʨʠʮ ʆʧʨʦʩ 

1 0,5 0 1,5 3,967 19,383 

8 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ 

ʤʘʪʨʠʮ ʇʨʘʢʪʠʢʘ 

5,5 3,5 1,5 4,5 3,833 23,217 

8 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʊʝʦʨʠʷ 3 2 0,5 11,5 3,883 27,1 

8 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʆʧʨʦʩ 2 0,5 0 1,5 3,733 30,833 

8 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʇʨʘʢʪʠʢʘ 9 3 1,5 1,5 3,783 34,617 

8 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʊʝʦʨʠʷ 2 2 0,5 3,5 4,3 38,917 

8 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʆʧʨʦʩ 1,5 0,5 0 2 3,7 42,617 

8 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʇʨʘʢʪʠʢʘ 3,5 3,5 1,5 3,5 4,033 46,65 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ ɽ.1 

 

1 2 3 4 5 6 7 8 9 10 

8 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ: ʩʪʝʢ ʠ ʦʯʝʨʝʜʴ ʊʝʦʨʠʷ 
4 3 1,5 7,5 3,85 50,5 

8 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ: ʩʪʝʢ ʠ ʦʯʝʨʝʜʴ ʆʧʨʦʩ 
1,5 0,5 0 1 4,05 54,55 

8 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ: ʩʪʝʢ ʠ ʦʯʝʨʝʜʴ ʇʨʘʢʪʠʢʘ 
4,5 5 2,5 4,5 3,783 58,333 

8 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʊʝʦʨʠʷ 
3,5 4 2 11 3,7 62,033 

8 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʆʧʨʦʩ 
2 0,5 0,5 2 3,567 65,6 

8 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʇʨʘʢʪʠʢʘ 
7 3,5 1,5 2,5 4,267 69,867 

9 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ ʩʪʨʦʢ ʊʝʦʨʠʷ 

2 3,5 1,5 3 4,2 4,2 

9 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ ʩʪʨʦʢ ʆʧʨʦʩ 

1,5 0,5 0 1,5 3,75 7,95 

9 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ ʩʪʨʦʢ ʇʨʘʢʪʠʢʘ 

3,5 1,5 0,5 7 3,95 11,9 

9 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ 

ʤʘʪʨʠʮ ʊʝʦʨʠʷ 

3 3,5 1,5 5 4,083 15,983 

9 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ 

ʤʘʪʨʠʮ ʆʧʨʦʩ 

1,5 0,5 0 1,5 4 19,983 

9 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ 

ʤʘʪʨʠʮ ʇʨʘʢʪʠʢʘ 

8,5 3,5 1,5 4,5 4,017 24 

9 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʊʝʦʨʠʷ 2 5 2 5 4,117 28,117 

9 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʆʧʨʦʩ 1 0,5 0 1 4,017 32,133 

9 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʇʨʘʢʪʠʢʘ 6 5 2 6 3,75 35,883 

9 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʊʝʦʨʠʷ 3,5 3 1,5 5 3,9 39,783 

9 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʆʧʨʦʩ 1,5 0,5 0 2,5 3,533 43,317 

9 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʇʨʘʢʪʠʢʘ 4,5 4 2 4,5 3,917 47,233 

9 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ: ʩʪʝʢ ʠ ʦʯʝʨʝʜʴ ʊʝʦʨʠʷ 
2 3 1 8 3,783 51,017 

9 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ: ʩʪʝʢ ʠ ʦʯʝʨʝʜʴ ʆʧʨʦʩ 
1,5 0,5 0 1,5 3,75 54,767 

9 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ: ʩʪʝʢ ʠ ʦʯʝʨʝʜʴ ʇʨʘʢʪʠʢʘ 
8,5 4 1,5 4 3,85 58,617 

9 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʊʝʦʨʠʷ 
3 4,5 2 8 3,75 62,367 

9 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʆʧʨʦʩ 
1 0,5 0 1,5 4,033 66,4 

9 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʇʨʘʢʪʠʢʘ 
3,5 4 1,5 7,5 4,117 70,517 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ ɽ.1 

 

1 2 3 4 5 6 7 8 9 10 

10 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ ʩʪʨʦʢ ʊʝʦʨʠʷ 

1,5 2,5 1 5 4,233 4,233 

10 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ ʩʪʨʦʢ ʆʧʨʦʩ 

1,5 0,5 0 2 3,617 7,85 

10 1 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ ʠ ʘʣʛʦʨʠʪʤʳ 

ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʦʚ ʠ ʩʪʨʦʢ ʇʨʘʢʪʠʢʘ 

4,5 3 1 4 4,267 12,117 

10 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ 

ʤʘʪʨʠʮ ʊʝʦʨʠʷ 

2 2 1 7 4,35 16,467 

10 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ 

ʤʘʪʨʠʮ ʆʧʨʦʩ 

1,5 0,5 0 1 4,05 20,517 

10 2 ɼʚʫʤʝʨʥʳʝ ʤʘʩʩʠʚʳ ʠ 

ʘʣʛʦʨʠʪʤʳ ʦʙʨʘʙʦʪʢʠ 

ʤʘʪʨʠʮ ʇʨʘʢʪʠʢʘ 

6 3,5 1,5 2 3,8 24,317 

10 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʊʝʦʨʠʷ 4 5 2 9,5 3,317 27,633 

10 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʆʧʨʦʩ 1 0 0 2 4,067 31,7 

10 3 ɸʣʛʦʨʠʪʤʳ ʩʦʨʪʠʨʦʚʢʠ ʇʨʘʢʪʠʢʘ 6 6,5 2,5 6,5 3,867 35,567 

10 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʊʝʦʨʠʷ 2,5 2,5 1 5 4,183 39,75 

10 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʆʧʨʦʩ 2 0,5 0 2 3,717 43,467 

10 4 ɸʣʛʦʨʠʪʤʳ ʧʦʠʩʢʘ ʇʨʘʢʪʠʢʘ 6 3,5 1,5 3 4,05 47,517 

10 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ: ʩʪʝʢ ʠ ʦʯʝʨʝʜʴ ʊʝʦʨʠʷ 
2 3 1 7,5 4,2 51,717 

10 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ: ʩʪʝʢ ʠ ʦʯʝʨʝʜʴ ʆʧʨʦʩ 
1,5 0,5 0 1 3,967 55,683 

10 5 ʃʠʥʝʡʥʳʝ ʩʪʨʫʢʪʫʨʳ 

ʜʘʥʥʳʭ: ʩʪʝʢ ʠ ʦʯʝʨʝʜʴ ʇʨʘʢʪʠʢʘ 
3,5 3,5 1,5 6 3,817 59,5 

10 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʊʝʦʨʠʷ 
2,5 3,5 1,5 5,5 4,017 63,517 

10 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʆʧʨʦʩ 
2,5 0,5 0 2 3,617 67,133 

10 6 ʉʪʨʫʢʪʫʨʳ ʜʘʥʥʳʭ ʠ 

ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʠʝ ʪʠʧʳ ʇʨʘʢʪʠʢʘ 
3,5 4 2 4,5 4,083 71,217 

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 
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7 

ʇʨʠʣʦʞʝʥʠʝ ɾ 

(ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ) 

ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ  

  

ʊʘʙʣʠʮʘ ɾ.1 ï ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ ʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʥʘ ʪʝʤʫ çʆʮʝʥʢʘ ʛʦʪʦʚʥʦʩʪʠ ʢ ʧʨʠʤʝʥʝʥʠʶ ʥʝʡʨʦʩʝʪʝʡ ʛʣʫʙʦʢʦʛʦ 

ʦʙʫʯʝʥʠʷ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʦʙʫʯʝʥʠʠè,   
 

ʉʪʫʜʝʥʪʳ 1 ɺʣʘʜʝʝʪʝ ʣʠ ʚr  

ʟʥʘʥʠʷʤʠ ʷʟʳʢʦʚ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʠ 

ʀʊ-ʠʥʩʪʨʫʤʝʥʪʦʚ? 

2 ɽʩʣʠ çʥʝʪè, 

ʧʣʘʥʠʨʫʝʪʝ ʚ 

ʙʫʜʫʱʝʤ ʧʦʣʫʯʠʪʴ 

ʟʥʘʥʠʷ ʧʦ  

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʶ? 

3 ɿʥʘʢʦʤʳ ʣʠ ʚr  

ʩ ʅɻʆ, ɹʗʄ ʠ 

ʢʦʥʮʝʧʮʠʝʡ 

çʅɻʆ ʢʘʢ 

ʦʮʝʥʱʠʢè 

4 ɽʩʣʠ çʥʝʪè, 

ʭʦʪʝʣʠ ʙʳ ʚr  

ʠʟʫʯʘʪʴ ʦʩʥʦʚʳ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʅɻʆ, ɹʗʄ ʠ 

ʢʦʥʮʝʧʮʠʝʡ çʅɻʆ 

ʢʘʢ ʦʮʝʥʱʠʢè 

5 ɽʩʣʠ çʜʘè, ʪʦ 

ʝʩʪʴ ʣʠ ʫ ʚʘʩ 

ʞʝʣʘʥʠʝ 

ʧʦʣʫʯʘʪʴ ʙʦʣʝʝ 

ʛʣʫʙʦʢʠʝ ʟʥʘʥʠʷ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʅɻʆ, ɹʗʄ ʠ 

ʢʦʥʮʝʧʮʠʝʡ 

çʅɻʆ ʢʘʢ 

ʦʮʝʥʱʠʢè 

6 ʉʯʠʪʘʝʪʝ ʣʠ 

ʯʪʦ ʚʘʰʠ ʟʥʘʥʠʷ 

ʫʣʫʯʰʘʪʩʷ, ʝʩʣʠ 

ʅɻʆ ʙʫʜʝʪ  

ʨʘʟʙʠʨʘʪʴ 

(ʦʙʲʷʩʥʷʪʴ, 

ʧʨʦʚʝʨʷʪʴ 

ʨʝʟʫʣʴʪʘʪʳ) 

ʟʘʜʘʯʠ ʠʟ 

ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ? 
 

1 2 3 4 5 6 7 

ɹʀʀʂ ʉʠʙɻʋʊʀ 

ʜʘ 12 20 7 12 8 27 

ʥʝʪ 25 10 30 9 13 6 

ʟʘʪʨʫʜʥʷʶʩʴ 

ʦʪʚʝʪʠʪʴ 
- 7 - 16 16 4 

ʚʩʝʛʦ 37 37 37 37 37 37 

ɺʉɻʋʊʋ 

ʜʘ 34 24 8 17 11 23 

ʥʝʪ 16 12 42 19 7 3 

ʟʘʪʨʫʜʥʷʶʩʴ 

ʦʪʚʝʪʠʪʴ 
- 14 - 14 16 13 

ʚʩʝʛʦ 50 50 50 50 50 50 



  

   

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ ɾ.1 

 

2
4

8 

1 2 3 4 5 6 7 

ɹɻʉʍɸ 

ʜʘ 15 17 16 15 12 14 

ʥʝʪ 18 7 17 7 8 3 

ʟʘʪʨʫʜʥʷʶʩʴ 

ʦʪʚʝʪʠʪʴ 
- 9 - 11 5 8 

ʚʩʝʛʦ 33 33 33 33 33 33 

ʂʦʣʣʝʜʞ ɺʉɻʋʊʋ 

ʜʘ 40 8 3 20 2 42 

ʥʝʪ 14 2 51 6 1 2 

ʟʘʪʨʫʜʥʷʶʩʴ 

ʦʪʚʝʪʠʪʴ 
- 4 - 25 51 10 

ʚʩʝʛʦ 54 54 54 54 54 54 

ʀʪʦʛʦ 

ʚʩʝʛʦ 174 174 174 174 174 174 

ʜʘ ʧʨʦʮʝʥʪ 58,0 51,5 19,5 37,4 22,0 68,4 

ʥʝʪ ʧʨʦʮʝʥʪ 42,0 23,1 80,5 24,0 19,3 7,7 

ʟʘʪʨʫʜʥʷʶʩʴ 

ʦʪʚʝʪʠʪʴ 

ʧʨʦʮʝʥʪ 

0 19,5 0 37,9 51,5 16,7 

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 
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9 

 

  

ʊʘʙʣʠʮʘ ɾ.2 ï ʈʝʟʫʣʴʪʘʪʳ ʦʧʨʦʩʘ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ 

  

ʇʨʝʧʦʜʘʚʘʪʝʣʠ 1 ɺʣʘʜʝʝʪʝ ʣʠ ʚʳ 

ʟʥʘʥʠʷʤʠ ʷʟʳʢʦʚ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠ

ʷ ʠ 

ʀʊ-ʠʥʩʪʨʫʤʝʥʪʦʚ? 

2 ɽʩʣʠ çʥʝʪè, 

ʧʣʘʥʠʨʫʝʪʝ ʚ 

ʙʫʜʫʱʝʤ ʧʦʣʫʯʠʪʴ 

ʟʥʘʥʠʷ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠ?̫ 

3 ɿʥʘʢʦʤʳ ʣʠ ʚʳ 

ʩ ʅɻʆ, ɹʗʄ ʠ 

ʢʦʥʮʝʧʮʠʝʡ 

çʅɻʆ ʢʘʢ 

ʦʮʝʥʱʠʢè 

4 ɽʩʣʠ çʥʝʪè, 

ʭʦʪʝʣʠ ʙʳ ʚʳ 

ʠʟʫʯʘʪʴ ʦʩʥʦʚʳ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʅɻʆ, ɹʗʄ ʠ 

ʢʦʥʮʝʧʮʠʝʡ çʅɻʆ 

ʢʘʢ ʦʮʝʥʱʠʢè 

5 ɽʩʣʠ çʜʘè, ʪʦ 

ʝʩʪʴ ʣʠ ʫ ʚʘʩ 

ʞʝʣʘʥʠʝ 

ʧʦʣʫʯʘʪʴ ʙʦʣʝʝ 

ʛʣʫʙʦʢʠʝ ʟʥʘʥʠʷ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʅɻʆ, ɹʗʄ ʠ 

ʢʦʥʮʝʧʮʠʝʡ 

çʅɻʆ ʢʘʢ 

ʦʮʝʥʱʠʢè 

6 ʉʯʠʪʘʝʪʝ ʣʠ 

ʯʪʦ ʚʘʰʠ ʟʥʘʥʠʷ 

ʫʣʫʯʰʘʪʩʷ, ʝʩʣʠ 

ʅɻʆ ʙʫʜʝʪ  

ʨʘʟʙʠʨʘʪʴ 

(ʦʙʲʷʩʥʷʪʴ, 

ʧʨʦʚʝʨʷʪʴ 

ʨʝʟʫʣʴʪʘʪʳ) 

ʟʘʜʘʯʠ ʠʟ 

ʫʯʝʙʥʦʛʦ ʢʫʨʩʘ? 
 

1 2 3 4 5 6 7 

ɹʀʀʂ ʉʠʙɻʋʊʀ 

ʜʘ 3 1 - 1 4 4 

ʥʝʪ 1  - 1   

ʟʘʪʨʫʜʥʷʶʩʴ 

ʦʪʚʝʪʠʪʴ 

- 3 4 2 - - 

ʚʩʝʛʦ 4 4 4 4 4 4 

ɺʉɻʋʊʋ 

ʜʘ 3 4 3 2 7 7 

ʥʝʪ 6 3 2 3 - - 

ʟʘʪʨʫʜʥʷʶʩʴ 

ʦʪʚʝʪʠʪʴ 

 2 4 4 2 2 

ʚʩʝʛʦ 9 9 9 9 9 9 

ɹɻʉʍɸ 

ʜʘ 7 5 4 2 5 3 

ʥʝʪ 4  1 3   

ʟʘʪʨʫʜʥʷʶʩʴ 

ʦʪʚʝʪʠʪʴ 

- 3 4 6 6 4 



 

   

ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣʠʮʳ ɾ.2 

 

2
5

0 

1 2 3 4 5 6 7 

ʚʩʝʛʦ 11 8 9 11 11 7 

ʂʦʣʣʝʜʞ ɺʉɻʋʊʋ 

ʜʘ 5 1 2 3 1 2 

ʥʝʪ 2 1 5 2 1 3 

ʟʘʪʨʫʜʥʷʶʩʴ 

ʦʪʚʝʪʠʪʴ 

- - - - - 2 

ʚʩʝʛʦ 7 2 7 5 2 7 

ʀʪʦʛʦ 

ʚʩʝʛʦ 31 31 31 31 31 31 

ʜʘ ʧʨʦʮʝʥʪ 58,1 47,8 33,3 30,8 70,8 81,0 

ʥʝʪ ʧʨʦʮʝʥʪ 41,9 17,4 22,2 23,1 4,2 0,0 

ʟʘʪʨʫʜʥʷʶʩʴ 

ʦʪʚʝʪʠʪʴ 

ʧʨʦʮʝʥʪ 

0 34,8 44,4 46,2 25,0 19,0 

 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ. 
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ʇʨʠʣʦʞʝʥʠʝ ʀ 

(ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ) 

 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʢʦʥʪʝʢʩʪʘ ʘʛʝʥʪʘ ʥʘ Python 
 

 

import  json  

import requests  

from sentence_transformers import SentenceTransformer  

from llama_cpp import Llama  

from bs4 import BeautifulSoup  

from keyword_search import KeywordSearch  

 

# ɿʘʛʨʫʟʢʘ ʢʦʥʬʠʛʫʨʘʮʠʠ 

with open('config.json', 'r', encoding='utf - 8') as config_file:  

    config = json.load(config_file)  

 

# ɿʘʛʨʫʟʢʘ ʤʦʜʝʣʠ Sentence-BERT ʜʣʷ ʚʝʢʪʦʨʠʟʘʮʠʠ 

sentence_model = SentenceTransformer(config['sentence_model_name'])  

 

# ʇʦʧʳʪʢʘ ʟʘʛʨʫʟʢʠ ʤʦʜʝʣʠ ʩ GPU, ʩ ʦʪʢʘʪʦʤ ʥʘ CPU ʚ ʩʣʫʯʘʝ ʦʰʠʙʢʠ 

try:  

    print("ʇʳʪʘʝʤʩʷ ʟʘʛʨʫʟʠʪʴ ʤʦʜʝʣʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ GPU (CUDA).") 

    gguf_model = Llama(  

        model_path=config['gguf_model_path'],  

        n_ctx=config['gguf_model_params']['n_ctx'],  

        n_threads=config['gguf_model_params']['n_threads'],  

        n_gpu_layers=32  

    )  

    print("ʄʦʜʝʣʴ ʫʩʧʝʰʥʦ ʟʘʛʨʫʞʝʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ GPU.") 

except Exception as e:  

    print(f"ʅʝ ʫʜʘʣʦʩʴ ʟʘʛʨʫʟʠʪʴ ʤʦʜʝʣʴ ʩ GPU: {e}") 

    print (" ʇʝʨʝʢʣʶʯʘʝʤʩʷ ʥʘ CPU.")  

    gguf_model = Llama(  

        model_path=config['gguf_model_path'],  

        n_ctx=config['gguf_model_params']['n_ctx'],  

        n_threads=config['gguf_model_params']['n_threads']  

    )  

 

# ʅʘʩʪʨʦʡʢʠ OpenSearch  

BASE_URL = config['opensearch']['base_url']  

API_ENDPOINT = config['opensearch']['endpoint']  

HEADERS = {'Content - Type': 'application/json'}  

 

# ʄʘʢʩʠʤʘʣʴʥʘʷ ʜʣʠʥʘ ʢʦʥʪʝʢʩʪʘ ʜʣʷ Llama 

MAX_CONTEXT_LENGTH = 8000  # ʆʩʪʘʚʣʷʝʤ ʟʘʧʘʩ 

 

keyword_search = KeywordSearch()  

 

class SearchElement:  

    def __init__(self, question, source, top_questions):  

        self.question = question  

        self.source = source  

        self.top_questions = top_questions  

 

def truncate_text(text, max_length):  

    return text[:max_length]  # ɹʝʨʝʤ ʪʦʣʴʢʦ ʧʝʨʚʳʝ N ʩʠʤʚʦʣʦʚ 

 

def clean_html(text):  

    """ʋʜʘʣʷʝʪ HTML-ʪʝʛʠ ʠʟ ʪʝʢʩʪʘ.""" 

    return BeautifulSoup(text, "html.parser").get_text()  
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def search_elem_to_prompt(search_elem):  

    return f" ɺʦʧʨʦʩ: {search_elem.question} \ nʆʪʚʝʪ: 

{search_elem.source} \ n"  

 

def search_in_opensearch(question: str, top_k=5):  

    # ʀʩʧʦʣʴʟʫʝʤ ʰʘʙʣʦʥ payload ʠʟ ʢʦʥʬʠʛʘ ʠ ʧʦʜʩʪʘʚʣʷʝʤ question ʥʘʧʨʷʤʫʶ 

    payload_template = config['opensearch']['payload']  

    payload = payload_template.copy()  

    payload["searchText"] = question  

     

    url  = f"{BASE_URL}{API_ENDPOINT}"  

    params = config['opensearch']['params']  

    params["perPage"] = top_k  

     

    response = requests.post(url, json=payload, headers=HEADERS, 

params=params)  

    if response.status_code != 200:  

        raise Exception(" ʆʰʠʙʢʘ ʟʘʧʨʦʩʘ ʢ OpenSearch")  

     

    data = response.json()  

    hits = data.get("results", [])[0].get("hits", {}).get("hits", [])  

     

    search_results = [  

        SearchElement(  

            question=hit['_source']['name'],  

            source=clean_html(hit['_source'].get("content", " ʆʪʚʝʪ ʥʝ 

ʥʘʡʜʝʥ")),  

            top_questions=hit['_source']['name']  

        ) for hit in hits[:top_k]  

    ]  

     

    if not search_results:  

        return keyword_search.keyword_main(question)  

     

    return search_results  

 

# ɻʣʘʚʥʘʷ ʬʫʥʢʮʠʷ ʚʦʧʨʦʩ-ʦʪʚʝʪʥʦʡ ʩʠʩʪʝʤʳ 

def question_answer_system(user_input):  

    search_results = search_in_opensearch(user_input)  

     

    prompt = " ".join(search_elem_to_prompt(elem) for elem in 

search_results)  

    prompt = truncate_text(prompt, MAX_CONTEXT_LENGTH)  

     

    try:  

        final_answer = gguf_model(  

            config['prompt_template'].format(raw_answer=prompt, 

question=user_input),  

            max_tokens=config['generation_params']['max_tokens'],  

            temperature=config['generation_params']['temperature'],  

            

repeat_penalty=config['generation_params']['repeat_penalty'],  

        )["choices"][0]["text"].strip()  

 

        # ʆʯʠʩʪʢʘ ʦʪʚʝʪʘ ʦʪ ʣʠʰʥʠʭ ʧʦʚʪʦʨʦʚ ʚʦʧʨʦʩʘ ʠʣʠ "ʆʪʚʝʪ:" 

        final_answer = final_answer.replace(f" ɺʦʧʨʦʩ: {user_input}", 

"").strip()  

        final_answer = final_answer.replace(" ʆʪʚʝʪ:", "").strip()  

        # ʋʜʘʣʝʥʠʝ ʣʠʰʥʠʭ ʧʝʨʝʥʦʩʦʚ ʩʪʨʦʢ ʠ ʧʨʦʙʝʣʦʚ 

        final_answer = " ".join(final_answer.split())  

 

    except Exception as e:  
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        print ( f "ʆʰʠʙʢʘ ʧʨʠ ʛʝʥʝʨʘʮʠʠ ʦʪʚʝʪʘ: { e}")  

        final _answer  = " ʆʰʠʙʢʘ ʛʝʥʝʨʘʮʠʠ ʦʪʚʝʪʘ"  

     

    # ʉʦʭʨʘʥʝʥʠʝ ʚ JSON ʚʤʝʩʪʦ output.txt 

    output_data = {  

        "question": user_input,  

        "answer": final_answer,  

        "top_questions": [elem.question for elem in search_results]  

    }  

     

    with open('output.json', 'w', encoding='utf - 8') as f:  

        json.dump(output_data, f, ensure_ascii=False, indent=4)  

     

    print("ɼʘʥʥʳʝ ʩʦʭʨʘʥʝʥʳ ʚ ʬʘʡʣ 'output.json'.") 

     

    return final_answer, search_results  

 

# ʇʨʠʤʝʨ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

if __name__ == "__main__":  

    user_question = input(" ɺʚʝʜʠʪʝ ʚʘ h ʚʦʧʨʦʩ: ")  

    try:  

        response, search_results = question_answer_system(user_question)  

        print(response)  

        gguf_model.close()  

    except Exception as e:  

        print(f" ʇʨʦʠʟʦʰʣʘ ʦʰʠʙʢʘ: {str(e)}")  

 


