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ʉʉʇ ï ʩʠʩʪʝʤʘ ʩʯʠʩʣʝʥʠʷ ʧʫʪʠ, 

ʌʅʏ ï ʬʠʣʴʪʨ ʥʠʟʢʠʭ ʯʘʩʪʦʪ. 
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ɺɺɽɼɽʅʀɽ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʠʪ ʨʘʩʰʠʨʝʥʠʝ ʦʙʣʘʩʪʝʡ 

ʧʨʠʤʝʥʝʥʠʷ ʧʦʜʚʦʜʥʳʭ ʨʦʙʦʪʦʚ (ʇʈ) ʠ ʫʩʣʦʞʥʝʥʠʝ ʚʳʧʦʣʥʷʝʤʳʭ ʠʤʠ ʘʚʪʦʥʦʤʥʳʭ 

ʤʠʩʩʠʡ ʠ ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʵʪʠʭ ʩʣʦʞʥʳʭ 

ʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʦʚʳʰʝʥʠʝ ʠʭ ʥʘʜʝʞʥʦʩʪʠ [94]. ʊʦ 

ʝʩʪʴ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʜʝʬʝʢʪʦʚ ʚʦ ʚʩʝʭ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʘʭ ʇʈ, ʢʦʪʦʨʳʝ 

ʦʙʳʯʥʦ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʪ 

ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʠʣʠ ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʦʚ, ʜʣʷ ʙʝʟʘʚʘʨʠʡʥʦʛʦ 

ʟʘʚʝʨʰʝʥʠʷ ʚʳʧʦʣʥʷʝʤʳʭ ʠʤʠ ʦʧʝʨʘʮʠʡ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʦʧʝʨʘʪʠʚʥʦʝ 

ʦʙʥʘʨʫʞʝʥʠʝ ʵʪʠʭ ʜʝʬʝʢʪʦʚ ʠ, ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ, ʫʩʪʨʘʥʝʥʠʝ ʥʝʛʘʪʠʚʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʡ ʦʪ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ [72, 116]. ʕʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ ʧʨʠ ʘʚʪʦʥʦʤʥʦʡ 

ʨʘʙʦʪʝ ʇʈ. ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʨʘʟʥʦʦʙʨʘʟʠʝ ʪʠʧʦʚ ʩʫʱʝʩʪʚʫʶʱʠʭ ʇʈ, ʚʩʝ ʦʥʠ 

ʩʦʜʝʨʞʘʪ ʩʭʦʞʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, ʦʪ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ ʠʭ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ï ʜʚʠʞʠʪʝʣʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʜʚʠʞʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʠ 

ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʝ ʜʘʪʯʠʢʠ, ʧʦʢʘʟʘʥʠʷ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʠʩʪʝʤʘʤʠ 

ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʦʪʨʘʙʦʪʢʠ ʪʨʘʝʢʪʦʨʠʡ ʧʝʨʝʤʝʱʝʥʠʷ [3, 50, 129]. 

ʇʨʠ ʵʪʦʤ ʧʦʷʚʣʝʥʠʝ ʥʝʠʟʚʝʩʪʥʳʭ ʚʥʝʰʥʠʭ ʤʦʤʝʥʪʦʚ ʥʘ ʚʳʭʦʜʥʳʭ ʚʘʣʘʭ 

ʜʚʠʞʠʪʝʣʝʡ ʠʟ-ʟʘ ʥʘʤʘʪʳʚʘʥʠ ̫ʨʘʩʪʝʥʠʡ ʥʘ ʚʠʥʪ,r ʫʭʫʜʰʝʥʠ ̫ʩʚʦʡʩʪʚ ʩʤʘʟʢʠ, 

ʠʟʥʦʩʘ ʧʦʜʰʠʧʥʠʢʦʚ ʠ ʪ.ʜ., ʠʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥ ʘʢʪʠʚʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʷʢʦʨʥʳʭ 

ʮʝʧʝʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ ʠʟ-ʟʘ ʠʭ ʧʝʨʝʛʨʝʚʘ ʠʣʠ ʟʘʤʳʢʘʥʠʷ ʯʘʩʪʠ ʚʠʪʢʦʚ ʦʙʤʦʪʢʠ, 

ʘ ʪʘʢʞʝ ʧʦʷʚʣʝʥʠʝ ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʦʚ ʠʣʠ 

ʠʭ ʧʦʣʥʳʡ ʦʪʢʘʟ ʧʨʠʚʦʜʷʪ ʥʝ ʪʦʣʴʢʦ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʫʭʫʜʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ 

ʇʈ, ʥʦ ʪʘʢʞʝ ʠ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʠʣʠ ʜʘʞʝ ʧʦʪʝʨʝ 

ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ.  

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʧʦʜʭʦʜʦʚ ʢ ʧʦʚʳʰʝʥʠʶ ʥʘʜʸʞʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ [16, 74, 76, 93, 101, 118]. ʉʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ ʠʭ 

ʩʦʟʜʘʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʚʥʝʩʣʠ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʠ ʟʘʨʫʙʝʞʥʳʝ ʫʯʝʥʳʝ: ɸ.ʅ. ɾʠʨʘʙʦʢ, 

ɸ.ɽ. ʐʫʤʩʢʠʡ, ʃ.ɸ. ʄʠʨʦʥʦʚʩʢʠʡ, ʅ.ɺ. ʂʦʣʝʩʦʚ, ʄ.ɹ. ʀʛʥʘʪʴʝʚ, P. Frank, R. Patton, 
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C. Edwards, R. Clark, R. Isermann, M. Staroswiecki, M. Blanke ʠ ʜʨ. ʆʜʥʠʤ ʠʟ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʨʝʰʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʟʘʜʘʯʠ ʜʣʷ ʇʈ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ [31, 72] ʜʣʷ 

ʦʙʥʘʨʫʞʝʥʠʷ ʚʦʟʥʠʢʘʶʱʠʭ ʜʝʬʝʢʪʦʚ ʩ ʧʦʤʦʱʴʶ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʥʘʙʣʶʜʘʪʝʣʝʡ 

(ɼʅ), ʦʮʝʥʢʠ ʚʝʣʠʯʠʥ ʦʪʢʣʦʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʳʭ ʧʨʠʚʦʜʦʚ ʦʪ 

ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʠʭ 

ʧʦʷʚʣʝʥʠʝʤ, ʘ ʪʘʢʞʝ ʜʣʷ ʚʚʝʜʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʘʚʪʦʤʘʪʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫʩʪʨʘʥʝʥʠʝ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʦʪ ʧʦʷʚʣʝʥʠʷ ʵʪʠʭ ʜʝʬʝʢʪʦʚ. 

ʕʪʠ ʩʠʩʪʝʤʳ ʟʘ ʩʯʝʪ ʚʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʛʥʘʣʦʚ, 

ʧʦʜʘʚʘʝʤʳʭ ʥʘ ʜʚʠʞʠʪʝʣʠ, ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʪʘʙʠʣʠʟʘʮʠʶ ʚʘʞʥʝʡʰʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʇʈ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʜʝʬʝʢʪʦʚ [50] ʠ ʧʦʟʚʦʣʷʪʴ ʫʩʧʝʰʥʦ 

ʟʘʚʝʨʰʘʪʴ ʚʳʧʦʣʥʷʝʤʳʝ ʤʠʩʩʠʠ.  

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʝʪʦʜʳ 

ʧʦʩʪʨʦʝʥʠʷ ɼʅ, ʢʘʢ ʧʨʘʚʠʣʦ, ʤʦʛʫʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʦʣʴʢʦ ʜʣʷ 

ʦʙʥʘʨʫʞʝʥʠʷ ʦʜʠʥʦʯʥʳʭ ʜʝʬʝʢʪʦʚ ʚ ʦʙʲʝʢʪʘʭ, ʦʧʠʩʳʚʘʝʤʳʭ ʥʝʣʠʥʝʡʥʳʤʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ, ʚ ʢʦʪʦʨʳʭ ʠʤʝʶʪʩʷ ʜʠʬʬʝʨʝʥʮʠʨʫʝʤʳʝ 

ʥʝʣʠʥʝʡʥʳʝ ʬʫʥʢʮʠʠ. ʆʜʥʘʢʦ ʇʈ ʦʧʠʩʳʚʘʪʁʩʷ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʳʤʠ ʩʫʱʝʩʪʚʝʥʥʦ 

ʥʝʣʠʥʝʡʥʳʤʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʘ ʚ 

ʠʭ ʵʣʝʤʝʥʪʘʭ ʤʦʛʫʪ ʚʦʟʥʠʢʘʪʴ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʜʝʬʝʢʪʦʚ ʠ ʦʪʢʣʦʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ 

ʦʪ ʠʭ ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʷʚʣʝʥʠʝ 

ʥʝʠʟʚʝʩʪʥʦʛʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʥʘʛʨʫʟʦʯʥʦʛʦ ʤʦʤʝʥʪʘ ʥʘ ʚʘʣʘʭ ʜʚʠʞʠʪʝʣʝʡ, 

ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷʤʠ ʧʘʨʘʤʝʪʨʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʨʝʙʥʳʭ ʚʠʥʪʦʚ ʩ 

ʦʢʨʫʞʘʶʱʝʡ ʚʷʟʢʦʡ ʩʨʝʜʦʡ, ʠ ʦʰʠʙʢʠ ʚ ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʦʚ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ 

ʚʨʘʱʝʥʠʷ ʚʘʣʦʚ ʵʪʠʭ ʜʚʠʞʠʪʝʣʝʡ ʠʟ-ʟʘ ʚʦʟʥʠʢʰʠʭ ʜʝʬʝʢʪʦʚ.  

ʇʨʠ ʩʠʥʪʝʟʝ ɼʅ ʜʣʷ ʜʚʠʞʠʪʝʣʝʡ ʇʈ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥ ʣʦʛʠʢʦ-

ʜʠʥʘʤʠʯʝʩʢʠʡ ʧʦʜʭʦʜ [14, 17, 67], ʧʦʟʚʦʣʷʶʱʠʡ ʣʠʥʝʡʥʳʤʠ ʤʝʪʦʜʘʤʠ ʨʝʰʘʪʴ 

ʟʘʜʘʯʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʜʣʷ ʦʙʲʝʢʪʦʚ, ʦʧʠʩʳʚʘʝʤʳʭ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝʣʠʥʝʡʥʳʤʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ. ʆʜʥʘʢʦ ɼʅ, ʧʦʩʪʨʦʝʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʵʪʦʛʦ ʧʦʜʭʦʜʘ, ʤʦʛʫʪ ʦʙʥʘʨʫʞʠʚʘʪʴ ʪʦʣʴʢʦ ʬʘʢʪʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ 

ʦʜʠʥʦʯʥʳʭ ʜʝʬʝʢʪʦʚ ʠ ʥʝ ʩʧʦʩʦʙʥʳ ʚʳʷʚʣʷʪʴ ʠ ʦʮʝʥʠʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʤʥʦʛʠʭ 
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ʧʘʨʘʤʝʪʨʦʚ ʠ ʚʝʣʠʯʠʥ ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʦʚ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʘ 

ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʧʦʩʪʨʦʝʥʠʷ ʙʘʥʢʦʚ ɼʅ, ʢʦʪʦʨʳʝ ʦʙʝʩʧʝʯʘʪ ʦʙʥʘʨʫʞʝʥʠʝ 

ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʨʘʟʣʠʯʥʳʭ ʢʦʤʙʠʥʘʮʠʡ ʚʦʟʤʦʞʥʳʭ ʜʝʬʝʢʪʦʚ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʜʣʷ ʦʮʝʥʢʠ ʚʝʣʠʯʠʥ ʦʪʢʣʦʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʇʈ ʦʪ ʠʭ 

ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ ʠʭ ʜʘʪʯʠʢʦʚ ʥʘʯʘʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ 

ʥʘʙʣʶʜʘʪʝʣʠ ʩ ʧʝʨʝʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ (ʅʇʉ) [10, 11, 12, 78, 80, 106, 107]. ʆʜʥʘʢʦ 

ʪʘʢʠʝ ʥʘʙʣʶʜʘʪʝʣʠ ʩʪʨʦʷʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʦʣʥʳʭ ʤʦʜʝʣʝʡ ʦʙʲʝʢʪʦʚ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʩʣʦʞʥʝʥʠʶ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʥʘ 

ʙʦʨʪʦʚʳʭ ʕɺʄ ʨʦʙʦʪʦʚ.  

ɺʳʧʦʣʥʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ 

ʧʦʷʚʣʷʶʱʠʭʩʷ ʜʝʬʝʢʪʦʚ ʚ ʜʚʠʞʠʪʝʣʷʭ ʇʈ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʩʫʱʝʩʪʚʫʶʱʠʡ ʧʦʜʭʦʜ [50, 52] ʢ ʩʪʨʫʢʪʫʨʥʦʤʫ ʩʠʥʪʝʟʫ ʥʝʣʠʥʝʡʥʳʭ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʳʝ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʤʝʪʦʜʳ ʧʦʩʪʨʦʝʥʠʷ 

ʩʘʤʦʥʘʩʪʨʘʠʚʘʶʱʠʭʩʷ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʫʩʪʨʦʡʩʪʚ (ʉʂʋ). ʆʜʥʘʢʦ ʨʘʥʝʝ 

ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʉʂʋ [50] ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʩʪʘʙʠʣʠʟʘʮʠʶ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʜʚʠʞʠʪʝʣʝʡ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʜʝʬʝʢʪʦʚ ʚ ʩʘʤʠʭ ʧʨʠʚʦʜʘʭ, ʘ 

ʪʘʢʞʝ ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʘʪʯʠʢʦʚ. ʇʨʠʯʝʤ ʧʨʠ ʫʩʪʨʘʥʝʥʠʠ 

ʧʦʩʣʝʜʩʪʚʠʡ ʜʝʬʝʢʪʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʘʭ ʇʈ, 

ʪʨʝʙʫʝʪʩ ̫ʠʩʧʦʣʴʟʦʚʘʪ ɹʠʭ ʧʦʣʥʳʝ ʥʝʣʠʥʝʡʥʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʩ ʫʯʝʪʦʤ 

ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʧʝʨʝʤʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ [50, 71]. ʅʘʣʠʯʠʝ 

ʥʝʠʟʚʝʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ ʩʠʥʪʝʟʝ ɼʅ ʧʨʠʚʦʜʠʪ ʠ ʢ ʦʰʠʙʦʯʥʦʤʫ ʧʦʷʚʣʝʥʠʶ 

ʦʪʣʠʯʥʳʭ ʦʪ ʥʫʣʷ ʥʝʚʷʟʦʢ ʜʘʞʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʝʬʝʢʪʦʚ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ 

ʠʩʢʘʪʴ ʜʨʫʛʠʝ ʧʫʪʠ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ. 

ʉ ʫʯʝʪʦʤ ʦʪʤʝʯʝʥʥʦʛʦ ʮʝʣʴʶ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ 

ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʩʠʥʪʝʟʘ ʣʝʛʢʦʨʝʘʣʠʟʫʝʤʳʭ ʩʠʩʪʝʤ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʜʝʬʝʢʪʦʚ ʚ 

ʜʚʠʞʠʪʝʣʷʭ ʠ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʘʭ ʇʈ, ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥ 

ʦʪʢʣʦʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʠʪʝʣʝʡ ʦʪ ʩʚʦʠʭ ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʚʳʷʚʣʝʥʠʝ 

ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʦʚ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʚʘʣʦʚ ʜʚʠʞʠʪʝʣʝʡ ʠ 

ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʦʚ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ. ʕʪʠ ʞʝ ʩʠʩʪʝʤʳ 

ʧʨʠʟʚʘʥʳ ʦʙʝʩʧʝʯʠʪʴ ʙʳʩʪʨʦʝ ʫʩʪʨʘʥʝʥʠʝ ʚʣʠʷʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʥʘ 
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ʪʦʯʥʦʩʪʴ ʨʘʙʦʪʳ ʇʈ ʧʦʩʣʝ ʧʦʷʚʣʝʥʠʷ ʚʩʝʭ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʜʝʬʝʢʪʦʚ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʮʝʣʠ ʙʳʣʠ ʧʦʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ, 

ʧʦʜʣʝʞʘʱʠʝ ʨʝʰʝʥʠʶ: 

1) ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʚʳʡ ʤʝʪʦʜ ʩʠʥʪʝʟʘ ʙʘʥʢʦʚ ɼʅ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚ ʨʝʘʣʴʥʦʤ 

ʚʨʝʤʝʥʠ ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʚʳʷʚʣʝʥʠʝ ʤʝʩʪʘ ʧʦʷʚʣʝʥʠʷ ʤʥʦʛʠʭ ʜʝʬʝʢʪʦʚ ʚ ʜʚʠʞʠʪʝʣʷʭ 

ʇʈ, ʦʧʠʩʳʚʘʝʤʳʭ ʥʝʣʠʥʝʡʥʳʤʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ; 

2) ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʚʳʡ ʤʝʪʦʜ ʩʠʥʪʝʟʘ ʣʝʛʢʦʨʝʘʣʠʟʫʝʤʳʭ ʩʠʩʪʝʤ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʪʦʯʥʫʶ ʦʮʝʥʢʫ ʚʝʣʠʯʠʥ ʦʪʢʣʦʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ 

ʜʚʠʞʠʪʝʣʝʡ ʇʈ ʦʪ ʠʭ ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʦʚ 

ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʚʨʘʱʝʥʠʷ ʚʘʣʦʚ ʜʚʠʞʠʪʝʣʝʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʦʷʚʣʝʥʠʝʤ 

ʜʝʬʝʢʪʦʚ, ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʫʩʪʨʘʥʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʦʪ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʝʬʝʢʪʦʚ ʚ ʜʚʠʞʠʪʝʣʷʭ ʇʈ;  

3) ʨʘʟʨʘʙʦʪʘʪʴ ʥʦʚʳʡ ʤʝʪʦʜ ʩʠʥʪʝʟʘ ʘʜʘʧʪʠʚʥʳʭ ʩʠʩʪʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥ ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ ʥʘʚʠʛʘʮʠʦʥʥʦ-

ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʦʚ ʇʈ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʦʷʚʣʝʥʠʝʤ ʜʝʬʝʢʪʦʚ, ʘ ʪʘʢʞʝ 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʪʦʯʥʦʝ ʫʩʪʨʘʥʝʥʠʝ ʚʣʠʷʥʠʝ ʵʪʠʭ ʜʝʬʝʢʪʦʚ, ʜʘʞʝ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, 

ʢʦʛʜʘ ʵʪʠ ʇʈ ʠʤʝʪʁ ʥʝʦʧʨʝʜʝʣʸʥʥʳʝ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʧʝʨʝʤʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ. 

1. ʇʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʧʦʩʪʨʦʝʥʠʷ ʙʘʥʢʦʚ ɼʅ ʜʣʷ ʜʚʠʞʠʪʝʣʝʡ ʇʈ, ʚ ʢʦʪʦʨʦʤ 

ʢʘʞʜʳʡ ʥʘʙʣʶʜʘʪʝʣʴ ʩʪʨʦʠʪʩʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦʡ ʧʨʦʮʝʜʫʨʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʦʩʪʘʚʘʪʴʩʷ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʢ ʮʝʣʦʤʫ ʥʘʙʦʨʫ ʚʦʟʤʦʞʥʳʭ ʜʝʬʝʢʪʦʚ ʠ 

ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʢ ʦʩʪʘʣʴʥʳʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʟʘ ʩʯʝʪ ʘʥʘʣʠʟʘ ʥʝʚʷʟʦʢ ʚʩʝʭ 

ʥʘʙʣʶʜʘʪʝʣʝʡ ʦʙʝʩʧʝʯʠʪʴ ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʚʳʷʚʣʝʥʠʝ ʤʝʩʪ ʧʦʷʚʣʝʥʠʷ ʤʥʦʛʠʭ 

ʜʝʬʝʢʪʦʚ. 

2. ʈʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʩʠʥʪʝʟʘ ʣʝʛʢʦʨʝʘʣʠʟʫʝʤʳʭ ʩʠʩʪʝʤ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, 

ʢʦʪʦʨʳʝ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʩʪʳʭ ʅʇʉ, ʧʦʩʪʨʦʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʫʧʨʦʱʸʥʥʳʭ 

ʤʦʜʝʣʝʡ ʦʙʲʝʢʪʦʚ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ, ʣʝʛʢʦ ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʦʯʥʫ  ʁʦʮʝʥʢʫ ʚʝʣʠʯʠʥ 

ʦʪʢʣʦʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʠʪʝʣʝʡ ʇʈ ʦʪ ʩʚʦʠʭ ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʚʝʣʠʯʠʥ 

ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʦʚ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʵʪʠʭ ʜʚʠʞʠʪʝʣʝʡ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʦʷʚʣʝʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʝʬʝʢʪʦʚ, ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 
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ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʫʢʘʟʘʥʥʳʭ ʚʝʣʠʯʠʥ ʧʨʠ ʫʩʪʨʘʥʝʥʠʠ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ 

ʦʙʥʘʨʫʞʠʚʘʝʤʳʭ ʜʝʬʝʢʪʦʚ ʥʘ ʢʘʯʝʩʪʚʦ ʨʘʙʦʪʳ ʇʈ. 

3. ʈʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʩʠʥʪʝʟʘ ʩʠʩʪʝʤ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʙʥʘʨʫʞʠʚʘʪʴ ʦʰʠʙʢʠ ʚ 

ʧʦʢʘʟʘʥʠʷʭ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʦʚ ʇʈ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʧʦʷʚʣʝʥʠʝʤ 

ʜʝʬʝʢʪʦʚ, ʦʧʨʝʜʝʣʷʪʴ ʠʭ ʚʝʣʠʯʠʥ rʠ ʪʦʯʥʦ ʫʩʪʨʘʥʷʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʵʪʠʭ ʦʰʠʙʦʢ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʦʣʴʢʦ ʧʨʦʩʪʳʭ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ ʨʦʙʦʪʦʚ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʩʪʫʶ ʨʝʘʣʠʟʘʮʠʶ ʠ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ 

ʢʦʤʧʝʥʩʘʮʠʠ ʚʳʷʚʣʷʝʤʳʭ ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ ʚʩʝʭ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ 

ʜʘʪʯʠʢʦʚ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʩʫʱʝʩʪʚʝʥʥʦʡ ʧʝʨʝʤʝʥʥʦʩʪʠ 

ʧʘʨʘʤʝʪʨʦʚ ʇʈ ʠ ʦʢʨʫʞʘʶʱʝʡ ʠʭ ʩʨʝʜʳ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ.  

ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʜʠʩʩʝʨʪʘʮʠʠ ʤʝʪʦʜʦʚ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴʩʷ 

ʣʝʛʢʦʨʝʘʣʠʟʫʝʤʳʝ ʩʠʩʪʝʤʳ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʦʪ ʧʦʷʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ, 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʶʱʠʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʥʘʜʝʞʥʦʩʪʴ ʨʘʙʦʪʳ ʨʘʟʣʠʯʥʳʭ ʇʈ 

ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʤʥʦʛʠʭ ʜʝʬʝʢʪʦʚ ʚ ʠʭ ʜʚʠʞʠʪʝʣʷʭ ʠ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ 

ʜʘʪʯʠʢʘʭ, ʢʦʛʜʘ ʝʱʝ ʚʦʟʤʦʞʥʦ ʧʨʦʜʦʣʞʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʠ ʫʩʧʝʰʥʦ ʟʘʚʝʨʰʠʪʴ 

ʟʘʜʘʥʥʳʝ ʧʦʜʚʦʜʥʳʝ ʦʧʝʨʘʮʠʠ ʠ ʤʠʩʩʠʠ.  

ʇʦʣʫʯʝʥʥʳʝ ʚ ʜʠʩʩʝʨʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʫʯʝʙʥʦʤ 

ʧʨʦʮʝʩʩʝ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ 

ʙʘʢʘʣʘʚʨʦʚ ʠ ʤʘʛʠʩʪʨʦʚ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 15.03.06 ʠ 15.04.06 çʄʝʭʘʪʨʦʥʠʢʘ ʠ 

ʨʦʙʦʪʦʪʝʭʥʠʢʘè, ʘ ʪʘʢʞʝ ʧʣʘʥʠʨʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʇɸʆ çɼʘʣʴʧʨʠʙʦʨè ʧʨʠ 

ʫʧʨʘʚʣʝʥʠʠ ʧʨʦʤʳʰʣʝʥʥʳʤ ʨʦʙʦʪʦʤ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʥʘʜʸʞʥʦʩʪʠ ʠ ʫʣʫʯʰʝʥʠʷ 

ʢʘʯʝʩʪʚʘ ʚʳʧʦʣʥʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. 

ʈʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʢʣʶʯʝʥʳ ʚ ʦʪʯʝʪʳ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʧʦʣʥʝʥʠʷ ʅʀʈ ʚ ʨʘʤʢʘʭ ʌʝʜʝʨʘʣʴʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ 

çʀʩʩʣʝʜʦʚʘʥʠʷ ʠ ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʟʚʠʪʠʷ ʥʘʫʯʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʠè (ʉʦʛʣʘʰʝʥʠʷ ˉ14.604.21.0054 ʠ 

ˉ14.613.21.0018), ʧʦ ʥʝʩʢʦʣʴʢʠʤ ʛʨʘʥʪʘʤ ʈʅʌ ʠ ʈʌʌʀ, ʘ ʪʘʢʞʝ ʚ ʦʪʯʝʪ ʧʦ 

ʩʪʠʧʝʥʜʠʠ ʇʨʝʟʠʜʝʥʪʘ ʈʌ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ ʧʨʦʮʝʩʩʝ ʚʳʧʦʣʥʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʠ 
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ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʝʪʦʜʳ ʪʝʦʨʠʠ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʪʝʭʥʠʯʝʩʢʦʡ 

ʜʠʘʛʥʦʩʪʠʢʠ, ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʤʝʪʦʜʳ ʧʦʩʪʨʦʝʥʠʷ ʥʘʙʣʶʜʘʪʝʣʝʡ 

ʩʦʩʪʦʷʥʠʷ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʳ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʩʠʩʪʝʤ. 

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ:  

1. ʄʝʪʦʜ ʧʦʩʪʨʦʝʥʠʷ ʙʘʥʢʦʚ ɼʅ ʜʣʷ ʜʚʠʞʠʪʝʣʝʡ ʇʈ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ 

ʬʦʨʤʠʨʦʚʘʪʴ ʢʘʞʜʳʡ ʥʘʙʣʶʜʘʪʝʣʴ ʧʦ ʩʧʝʮʠʘʣʴʥʦʡ ʧʨʦʮʝʜʫʨʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦʙʳ ʦʥ ʙʳʣ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʥʘʙʦʨʫ ʚʦʟʤʦʞʥʳʭ ʜʝʬʝʢʪʦʚ ʠ 

ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʢ ʦʩʪʘʣʴʥʳʤ, ʦʙʝʩʧʝʯʠʚʘ ̫ ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʚʳʷʚʣʝʥʠʝ ʤʝʩʪ 

ʧʦʷʚʣʝʥʠʷ ʤʥʦʛʠʭ ʜʝʬʝʢʪʦʚ. 

2. ʄʝʪʦʜ ʩʠʥʪʝʟʘ ʣʝʛʢʦʨʝʘʣʠʟʫʝʤʳʭ ʩʠʩʪʝʤ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʅʇʉ, ʧʦʩʪʨʦʝʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʫʧʨʦʱʸʥʥʳʭ ʤʦʜʝʣʝʡ ʦʙʲʝʢʪʦʚ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ, ʪʦʯʥʫʶ ʦʮʝʥʢʫ ʚʝʣʠʯʠʥ 

ʦʪʢʣʦʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʠʪʝʣʝʡ ʇʈ ʦʪ ʠʭ ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʦʰʠʙʦʢ ʚ 

ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʦʚ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʦʷʚʣʝʥʠʝʤ ʜʝʬʝʢʪʦʚ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʠ ʦʮʝʥʢʠ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʧʨʘʚʣʷʶʱʠʭ 

ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʜʚʠʞʠʪʝʣʠ ʇʈ ʜʣʷ ʪʦʯʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ 

ʧʦʷʚʣʝʥʠʷ ʵʪʠʭ ʜʝʬʝʢʪʦʚ. 

3. ʄʝʪʦʜ ʩʠʥʪʝʟʘ ʩʠʩʪʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʦʙʥʘʨʫʞʝʥʠʝ, ʠʜʝʥʪʠʬʠʢʘʮʠʶ 

ʚʝʣʠʯʠʥ ʠ ʫʩʪʨʘʥʝʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ ʥʘʚʠʛʘʮʠʦʥʥʦ-

ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʦʚ ʇʈ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʦʷʚʣʝʥʠʝʤ ʜʝʬʝʢʪʦʚ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʦʣʴʢʦ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʵʪʠʭ ʨʦʙʦʪʦʚ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʧʨʦʩʪʫʶ ʨʝʘʣʠʟʘʮʠʶ ʠ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʢʦʤʧʝʥʩʘʮʠʠ ʚʳʷʚʣʷʝʤʳʭ ʦʰʠʙʦʢ ʚ 

ʧʦʢʘʟʘʥʠʷʭ ʵʪʠʭ ʜʘʪʯʠʢʦʚ.  

ʆʙʦʩʥʦʚʘʥʥʦʩʪʴ ʠ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʢʦʨʨʝʢʪʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚ ʨʘʙʦʪʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʠ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʦʣʫʯʝʥʥʳʤʠ ʚ ʜʠʩʩʝʨʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ. ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʠ ʜʦʢʣʘʜʳʚʘʣʠʩʴ ʠ 

ʦʙʩʫʞʜʘʣʠʩʴ ʥʘ ʩʣʝʜʫʶʱʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ: 

ï International DAAAM Symposium (ɿʘʜʘʨ, ʍʦʨʚʘʪʠʷ, 2012 ʠ 2013); 
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ï ʂʦʥʬʝʨʝʥʮʠʷ çʋʧʨʘʚʣʝʥʠʝ ʚ ʤʦʨʩʢʠʭ ʠ ʘʵʨʦʢʦʩʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭè (ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ, 2014); 

ï International Conference on Control, Automation and Systems in KINTEX 

(ʂʸʥʛʠʜʦ, ʂʦʨʝʷ, 2014); 

ï ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʊʝʭʥʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ 

ʦʩʚʦʝʥʠʷ ʤʠʨʦʚʦʛʦ ʦʢʝʘʥʘè (ɺʣʘʜʠʚʦʩʪʦʢ, 2015). 

ï Mediterranean Conference on Control and Automation (ʊʦʨʨʝʤʦʣʠʥʦʩ, ʀʩʧʘʥʠʷ, 

2015). 

ï ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʫʯʘʩʪʠʝʤ çʈʦʙʦʪʦʪʝʭʥʠʢʘ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʡ ʠʥʪʝʣʣʝʢʪè (ɾʝʣʝʟʥʦʛʦʨʩʢ, ʈʦʩʩʠʷ, 

2015, 2019 ʠ 2020); 

ï International Conference OCEANS (ɺʘʰʠʥʛʪʦʥ, ʉʐɸ, 2015); 

ï ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʤʫʣʴʪʠʢʦʥʬʝʨʝʥʮʠʠ çʉʝʪʝʚʦʝ ʧʘʨʪʥʝʨʩʪʚʦ ʚ ʥʘʫʢʝ, 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʦʙʨʘʟʦʚʘʥʠʠè (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2016); 

ï ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʠʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʠʠ ʤʦʣʦʜʳʭ 

ʫʯʝʥʳʭ (ʆʤʩʢ, 2017); 

ï International Scientific and Technical Conference "Dynamics of Systems, 

Mechanisms and Machines" (Omsk, Russia, 2018); 

ï International Multi-Conference on Industrial Engineering and Modern 

Technologies, FarEastCon (ɺʣʘʜʠʚʦʩʪʦʢ, 2019 ʠ 2020); 

ï International conference "Nonlinearity, information and robotics" (ʀʥʥʦʧʦʣʠʩ, 

2021); 

ï ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʤʫʣʴʪʠʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʧʨʦʙʣʝʤʘʤ ʫʧʨʘʚʣʝʥʠʷ ʄʂʇʋ-2021 

(ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, 2021). 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʩʪʘʚʣʝʥʥʳʤʠ ʟʘʜʘʯʘʤʠ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʩʪʨʫʢʪʫʨʘ 

ʜʠʩʩʝʨʪʘʮʠʠ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʚʚʝʜʝʥʠʷ, ʧʷʪʠ ʛʣʘʚ, ʟʘʢʣʶʯʝʥʠʷ ʠ ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ. 

ɺ ʧʝʨʚʦʡ ʛʣʘʚʝ ʧʨʠʚʝʜʝʥ ʦʙʟʦʨ ʠ ʘʥʘʣʠʟ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦ 

ʪʝʤʘʪʠʢʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʜʭʦʜʦʚ ʢ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠ ʁʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠ,̫ ʘ ʪʘʢʞʝ ʚʳʧʦʣʥʝʥʦ ʦʙʦʩʥʦʚʘʥʠʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
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ʣʦʛʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ɼʅ ʜʣʷ ʜʚʠʞʠʪʝʣʝʡ ʇʈ. ʇʦʢʘʟʘʥʦ, 

ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʠʟʚʝʩʪʥʳʤʠ ʤʝʪʦʜʘʤʠ ɼʅ ʧʦ ʘʥʘʣʠʟʫ ʩʠʛʥʘʣʦʚ ʥʝʚʷʟʢʠ ʤʦʛʫʪ 

ʫʩʧʝʰʥʦ ʦʙʥʘʨʫʞʠʚʘʪʴ ʬʘʢʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʪʦʣʴʢʦ ʢʦʥʢʨʝʪʥʳʭ ʦʜʠʥʦʯʥʳʭ 

ʜʝʬʝʢʪʦʚ, ʥʦ ʥʝ ʩʧʦʩʦʙʥʳ ʚʳʷʚʣʷʪʴ ʠ ʦʮʝʥʠʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʤʥʦʛʠʭ ʧʘʨʘʤʝʪʨʦʚ ʠ 

ʚʝʣʠʯʠʥ ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʦʷʚʣʝʥʠʝʤ ʜʝʬʝʢʪʦʚ. ɺ 

ʵʪʦʡ ʞʝ ʛʣʘʚʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʥʝʜʦʩʪʘʪʢʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʧʦʩʪʨʦʝʥʠʷ 

ʅʇʉ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ ʦʮʝʥʢʠ ʚʝʣʠʯʠʥ ʧʦʷʚʣʷʶʱʠʭʩʷ ʜʝʬʝʢʪʦʚ. ʕʪʠ ʥʝʜʦʩʪʘʪʢʠ 

ʩʚʷʟʘʥʳ ʩ ʧʦʩʪʨʦʝʥʠʝʤ ʥʘʙʣʶʜʘʪʝʣʝʡ, ʧʦʩʪʨʦʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʧʦʣʥʦʡ ʤʦʜʝʣʠ 

ʦʙʲʝʢʪʦʚ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ, ʯʪʦ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʇʈ ʧʨʠʚʦʜʠʪ ʢ ʩʣʦʞʥʦʩʪʠ ʠʭ 

ʜʘʣʴʥʝʡʰʝʡ ʧʨʘʢʪʠʯʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʙʦʨʪʦʚʳʭ ʕɺʄ. ɿʜʝʩʴ ʞʝ ʧʨʠʚʝʜʸʥ ʦʙʟʦʨ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ 

ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʦʪ ʧʦʷʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ ʠ ʠʟʤʝʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʚ 

ʜʚʠʞʠʪʝʣʷʭ ʇʈ. ʕʪʠ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʦʙʣʘʜʘʶʪ ʨʷʜʦʤ ʥʝʜʦʩʪʘʪʢʦʚ, ʢʦʪʦʨʳʝ 

ʩʜʝʨʞʠʚʘʶʪ ʠʭ ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ.  

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʚʝʜʝʥʥʳʡ ʚ ʧʝʨʚʦʡ ʛʣʘʚʝ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʠʟʚʝʩʪʥʳʭ ʧʦʜʭʦʜʦʚ ʠ ʤʝʪʦʜʦʚ ʦʙʝʩʧʝʯʠʚʘʝʪ ʢʘʯʝʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʠ ʢʦʤʧʝʥʩʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʜʝʬʝʢʪʦʚ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʦʰʠʙʢʘʤ ʚ 

ʧʦʢʘʟʘʥʠʷʭ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʦʚ ʪʦʣʴʢʦ ʧʨʠ ʜʚʠʞʝʥʠʷʭ ʇʈ ʧʦ 

ʧʨʦʩʪʳʤ ʪʨʘʝʢʪʦʨʠʷʤ ʩ ʤʘʣʦʡ ʢʨʠʚʠʟʥʦʡ ʠ ʥʠʟʢʦʡ ʩʢʦʨʦʩʪʴʶ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠ ʩʠʥʪʝʟʝ ɼʅ ʥʝʣʠʥʝʡʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʇʈ, ʠʤʝʶʱʠʭ 

ʥʝʦʧʨʝʜʝʣʝʥʥʳʝ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʧʝʨʝʤʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ 

ʦʪʣʠʯʥʳʭ ʦʪ ʥʫʣʷ ʥʝʚʷʟʦʢ ʜʘʞʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʝʬʝʢʪʦʚ. ɺ ʟʘʢʣʶʯʝʥʠʠ ʛʣʘʚʳ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʩʠʥʪʝʟʘ 

ʩʠʩʪʝʤ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʜʝʬʝʢʪʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʜʚʠʞʠʪʝʣʷʭ ʠ 

ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʘʭ ʇʈ. 

ɺʦ ʚʪʦʨʦʡ ʛʣʘʚʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʧʦʩʪʨʦʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ 

ʜʚʠʞʠʪʝʣʝʡ ʇʈ, ʫʯʠʪʳʚʘʶʱʠʭ ʧʦʷʚʣʝʥʠʝ ʯʘʩʪʦ ʚʦʟʥʠʢʘʶʱʠʭ ʜʝʬʝʢʪʦʚ: 

ʠʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥ ʘʢʪʠʚʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʷʢʦʨʥʳʭ ʮʝʧʝʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ, 

ʧʦʷʚʣʝʥʠʝ ʥʝʠʟʚʝʩʪʥʳʭ ʚʥʝʰʥʠʭ ʤʦʤʝʥʪʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷ 

ʜʘʪʯʠʢʦʚ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʚʨʘʱʝʥʠʷ ʠʭ ʚʳʭʦʜʥʳʭ ʚʘʣʦʚ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʪʠʭ 
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ʤʦʜʝʣʝʡ ʚʳʧʦʣʥʝʥʘ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʘ ʧʦʩʪʨʦʝʥʠʷ ʙʘʥʢʘ ɼʅ ʜʣʷ ʜʚʠʞʠʪʝʣʝʡ ʇʈ. 

ɺʥʘʯʘʣʝ ʜʘʥʦ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʤʝʪʦʜʘ ʧʦʩʪʨʦʝʥʠʷ ɼʅ ʜʣʷ ʥʝʣʠʥʝʡʥʳʭ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʝ ʣʦʛʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ 

ʣʠʥʝʡʥʳʤʠ ʤʝʪʦʜʘʤʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʙʥʘʨʫʞʝʥʠʝ ʜʝʬʝʢʪʦʚ ʚ ʩʫʱʝʩʪʚʝʥʥʦ 

ʥʝʣʠʥʝʡʥʳʭ ʩʠʩʪʝʤʘʭ. ʅʘ ʦʩʥʦʚʝ ʵʪʦʛʦ ʤʝʪʦʜʘ ʚʳʧʦʣʥʝʥ ʩʠʥʪʝʟ ʙʘʥʢʦʚ ɼʅ ʜʣʷ 

ʜʚʠʞʠʪʝʣʝʡ ʇʈ. ʅʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʠʧʦʚʦʛʦ ʣʦʛʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ɼʅ ʪʦʣʴʢʦ ʢ ʩʪʨʦʛʦ ʟʘʜʘʥʥʳʤ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʜʝʬʝʢʪʘʤ, ʧʨʝʜʣʦʞʝʥʘ ʥʦʚʘʷ ʧʨʦʮʝʜʫʨʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʠʪʴ ɼʅ, 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʠ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʢ ʨʘʟʣʠʯʥʳʤ ʥʘʙʦʨʘʤ ʜʝʬʝʢʪʦʚ ʠ ʢ 

ʠʟʤʝʥʝʥʠʷʤ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʠʪʝʣʝʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʜʘʣʦʩʴ ʩʬʦʨʤʠʨʦʚʘʪʴ ʪʘʢʦʡ 

ʙʘʥʢ ɼʅ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʤʥʦʛʠʭ ʜʝʬʝʢʪʦʚ.  

ʊʨʝʪʴʷ ʛʣʘʚʘ ʧʦʩʚʷʱʝʥʘ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʘ ʩʠʥʪʝʟʘ ʩʠʩʪʝʤ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʅʇʉ ʜʣʷ ʦʮʝʥʢʠ ʚʝʣʠʯʠʥ ʦʪʢʣʦʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʠʪʝʣʝʡ ʇʈ 

ʦʪ ʩʚʦʠʭ ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ ʠʭ ʜʘʪʯʠʢʦʚ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʦʷʚʣʝʥʠʝʤ ʜʝʬʝʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʦʟʥʠʢʘʶʱʠʭ. ɺ 

ʦʪʣʠʯʠʝ ʦʪ ʠʟʚʝʩʪʥʳʭ ʤʝʪʦʜʦʚ ʧʦʩʪʨʦʝʥʠʝ ʅʇʉ ʧʨʝʜʣʦʞʝʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʪʦʣʴʢʦ 

ʩ ʧʦʤʦʱʴʶ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ (ʠʤʝʶʱʠʭ ʤʝʥʴʰʠʡ ʧʦʨʷʜʦʢ) ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ ʜʚʠʞʠʪʝʣʝʡ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʫʤʝʥʴʰʠʪʴ ʩʣʦʞʥʦʩʪʴ ʧʨʦʮʝʜʫʨʳ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʜʝʬʝʢʪʦʚ ʠ ʠʟʤʝʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʠʪʝʣʝʡ ʠ, ʪʝʤ ʩʘʤʳʤ, 

ʦʙʝʩʧʝʯʠʪʴ ʠʭ ʵʬʬʝʢʪʠʚʥʫʶ ʨʝʘʣʠʟʘʮʠʶ ʜʘʞʝ ʥʘ ʪʠʧʦʚʳʭ ʙʦʨʪʦʚʳʭ ʕɺʄ ʇʈ.  

ʊʘʢʞʝ ʚ ʪʨʝʪʴʝʡ ʛʣʘʚʝ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʟʚʝʩʪʥʳʡ ʧʦʜʭʦʜ ʢ 

ʩʪʨʫʢʪʫʨʥʦʤʫ ʩʠʥʪʝʟʫ ʥʝʣʠʥʝʡʥʳʭ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʳʝ 

ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʤʝʪʦʜʳ ʧʦʩʪʨʦʝʥʠʷ ʉʂʋ, ʢʦʪʦʨʳʝ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʠʛʥʘʣʦʚ ʥʝʚʷʟʦʢ ʚ ʟʘʢʦʥʘʭ ʩʘʤʦʥʘʩʪʨʦʡʢʠ ʤʦʛʫʪ ʫʩʧʝʰʥʦ 

ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʚʳʷʚʣʷʝʤʳʭ ʜʝʬʝʢʪʦʚ ʠ ʦʪʢʣʦʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ, 

ʦʙʝʩʧʝʯʠʚʘʷ ʪʦʯʥʫʶ ʩʪʘʙʠʣʠʟʘʮʠʶ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʧʦʚʳʰʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʨʘʙʦʪʳ ʜʚʠʞʠʪʝʣʝʡ ʇʈ.  

ɺ ʯʝʪʚʸʨʪʦʡ ʛʣʘʚʝ ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʩʠʥʪʝʟʘ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʜʣʷ 

ʦʙʥʘʨʫʞʝʥʠʷ, ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʝʣʠʯʠʥ ʜʝʬʝʢʪʦʚ ʠ ʢʦʤʧʝʥʩʘʮʠʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʚ 

ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʘʭ ʇʈ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
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ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʨʦʙʦʪʦʚ ʠ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʠ ʜʘʥʥʳʭ, ʧʦʩʪʫʧʘʶʱʠʭ ʦʪ 

ʠʭ ʜʘʪʯʠʢʦʚ. ʀʩʧʦʣʴʟʫʷ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʩʦʦʪʥʦʰʝʥʠʷ, ʥʝ ʩʦʜʝʨʞʘʱʠʝ 

ʥʝʦʧʨʝʜʝʣʝʥʥʳʝ ʧʘʨʘʤʝʪʨ,r ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʚʦʟʥʠʢʘʶʱʠʭ ʜʝʬʝʢʪʦʚ ʚ ʜʘʪʯʠʢʘʭ 

ʇʈ ʙʳʣ ʩʬʦʨʤʠʨʦʚʘʥ ʙʘʥʢ ɼʅ, ʤʦʜʝʣʠʨʫʶʱʠʡ ʧʦʢʘʟʘʥʠʷ ʵʪʠʭ ʜʘʪʯʠʢʦʚ. ɼʣʷ 

ʚʳʷʚʣʝʥʠʷ ʥʝʠʩʧʨʘʚʥʦʛʦ ʜʘʪʯʠʢʘ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʦʦʪʥʦʰʝʥʠʷ 

ʤʝʞʜʫ ʚʝʣʠʯʠʥʘʤʠ ʧʦʣʫʯʝʥʥʳʭ ʥʝʚʷʟʦʢ ɼʅ ʠ ʦʰʠʙʢʘʤʠ, ʚʦʟʥʠʢʘʶʱʠʤʠ ʚ 

ʩʠʛʥʘʣʘʭ, ʧʦʩʪʫʧʘʶʱʠʭ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʜʘʪʯʠʢʦʚ. ʕʪʠ ʩʦʦʪʥʦʰʝʥʠʷ ʟʘʜʘʶʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʧʦʣʫʯʝʥʥʦʡ ʚ ʜʠʩʩʝʨʪʘʮʠʠ ʤʘʪʨʠʮʳ ʩʠʥʜʨʦʤʦʚ. ʅʦ, ʢʘʢ ʧʦʢʘʟʘʣʠ 

ʧʨʦʚʝʜʸʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʵʪʘ ʤʘʪʨʠʮʘ ʥʝ ʚʩʝʛʜʘ ʧʦʟʚʦʣʷʝʪ ʦʜʥʦʟʥʘʯʥʦ 

ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢʦʡ ʢʦʥʢʨʝʪʥʦ ʜʘʪʯʠʢ ʩʦʜʝʨʞʠʪ ʦʰʠʙʢʫ. ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʵʪʦʛʦ 

ʥʝʜʦʩʪʘʪʢʘ ʚ ʛʣʘʚʝ ʧʨʝʜʣʦʞʝʥʘ ʩʧʝʮʠʘʣʴʥʘʷ ʤʦʜʠʬʠʢʘʮʠʷ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʙʘʥʢʘ ɼʅ 

ʧʫʪʝʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʥʝʢʦʪʦʨʳʭ ʚʭʦʜʷʱʠʭ ʝʛʦ ʩʦʩʪʘʚ ʥʘʙʣʶʜʘʪʝʣʝʡ, ʢʦʪʦʨʘ ̫

ʧʦʟʚʦʣʷʝʪ ʨʘʟʣʠʯʠʪʴ ʨʘʥʝʝ ʥʝʨʘʟʣʠʯʠʤʳʝ ʦʰʠʙʢʠ. ʇʦʩʣʝ ʦʙʥʘʨʫʞʝʥʠʷ ʦʰʠʙʦʢ ʚ 

ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʠʭ ʚʝʣʠʯʠʥ. ɼʣʷ ʵʪʦʛʦ ʚʚʝʜʝʥʳ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʥʘʙʣʶʜʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʧʦ ʚʠʜʫ ʚ ʦʩʥʦʚʥʦʤ ʩʦʚʧʘʜʘʶʪ ʩ 

ʠʟʥʘʯʘʣʴʥʳʤʠ ʥʘʙʣʶʜʘʪʝʣʷʤʠ, ʥʦ ʩʦʜʝʨʞʘʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʣʘʛʘʝʤʳʝ, 

ʚʢʣʶʯʘʶʱʠʝ ʩʠʛʥʘʣʳ ʥʝʚʷʟʢʠ. ɺ ɻʪʦʡ ʞʝ ʛʣʘʚʝ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʧʨʘʢʪʠʯʝʩʢʘʷ 

ʨʝʘʣʠʟʘʮʠʷ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤ rʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʢʦʤʧʝʥʩʘʮʠʠ ʦʰʠʙʦʢ ʚ 

ʧʦʢʘʟʘʥʠʷʭ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʦʚ ʘʚʪʦʥʦʤʥʦʛʦ ʧʦʜʚʦʜʥʦʛʦ ʨʦʙʦʪʘ 

çʄɸʈʂè. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʪʦʛʦ ʨʦʙʦʪʘ ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʜʪʚʝʨʜʠʣʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʷʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ.   

ɺ ʟʘʢʣʶʯʝʥʠʠ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ, ʠ ʩʜʝʣʘʥʳ ʦʙʦʙʱʘʶʱʠʝ ʚʳʚʦʜʳ.  

ʇʦ ʪʝʤʝ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʦ 40 ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʚ ʪʦʤ ʯʠʩʣʝ 7 ʠʟ ʥʠʭ ï 

ʚ ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʘʭ, ʨʝʢʦʤʝʥʜʫʝʤʳʭ ɺɸʂ ʈʌ, 4 ʩʪʘʪʴʠ - ʚ ʠʥʦʩʪʨʘʥʥʳʭ ʞʫʨʥʘʣʘʭ, 

ʠʥʜʝʢʩʠʨʦʚʘʥʥʳʭ ʚ ʙʘʟʘʭ Scopus ʠ Web ʦf Science, 2 ʧʘʪʝʥʪʘ ʥʘ ʠʟʦʙʨʝʪʝʥʠʷ, 9 

ʩʚʠʜʝʪʝʣʴʩʪʚ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤ ʜʣʷ ʕɺʄ. ʆʩʥʦʚʥʳʝ 

ʧʦʣʦʞʝʥʠʷ ʜʠʩʩʝʨʪʘʮʠʠ ʜʦʢʣʘʜʳʚʘʣʠʩʴ ʥʘ 18 ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʨʦʩʩʠʡʩʢʠʭ 

ʢʦʥʬʝʨʝʥʮʠʷʭ (9 ʠʟ ʥʠʭ ʧʨʦʠʥʜʝʢʩʠʨʦʚʘʥʳ ʙʘʟʘʤʠ Scopus ʠ/ʠʣʠ Web of Science).   
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1. ɸʅɸʃʀɿ ʇʆɼʍʆɼʆɺ ʀ ʄɽʊʆɼʆɺ ʉʀʅʊɽɿɸ ʉʀʉʊɽʄ ɼʃʗ 

ʋʉʊʈɸʅɽʅʀʗ ʇʆʉʃɽɼʉʊɺʀʁ ɼɽʌɽʂʊʆɺ ʀ ʀɿʄɽʅɽʅʀʁ 

ʇɸʈɸʄɽʊʈʆɺ ɼɺʀɾʀʊɽʃɽʁ ʀ ʅɸɺʀɻɸʎʀʆʅʅʆ-ʇʀʃʆʊɸɾʅʓʍ 

ɼɸʊʏʀʂʆɺ ʇʆɼɺʆɼʅʓʍ ʈʆɹʆʊʆɺ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʰʠʨʝʥʠʝ ʦʙʣʘʩʪʝʡ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ ʇʈ ʠ ʫʩʣʦʞʥʝʥʠʝ ʚʳʧʦʣʥʷʝʤʳʭ ʦʧʝʨʘʮʠʡ [3, 7, 35, 

117]. ʇʦʷʚʣʝʥʠʝ ʣʶʙʳʭ ʜʝʬʝʢʪʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʦʪʢʣʦʥʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ 

ʜʚʠʞʠʪʝʣʝʡ ʵʪʠʭ ʇʈ ʦʪ ʠʭ ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʘ ʪʘʢʞʝ ʧʦʷʚʣʝʥʠʝ ʦʰʠʙʦʢ ʚ 

ʧʦʢʘʟʘʥʠʷʭ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʦʚ ʠʣʠ ʞʝ ʠʭ ʧʦʣʥʳʡ ʦʪʢʘʟ ʤʦʞʝʪ 

ʧʨʠʚʦʜʠʪʴ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʚʳʧʦʣʥʝʥʠʷ ʧʦʜʚʦʜʥʳʭ ʤʠʩʩʠʡ ʠ 

ʦʧʝʨʘʮʠʡ, ʢ ʨʘʟʣʠʯʥʳʤ ʘʚʘʨʠʡʥʳʤ ʩʠʪʫʘʮʠʷʤ, ʘ ʪʘʢʞʝ ʢ ʧʦʪʝʨʝ ʜʦʨʦʛʦʩʪʦʷʱʠʭ 

ʨʦʙʦʪʦʚ. 

ʆʙʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʧʦʩʦʙʘʭ ʧʦʚʳʰʝʥʠʷ ʥʘʜʸʞʥʦʩʪʠ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ ʜʘʸʪʩʷ ʚ ʨʘʙʦʪʘʭ [50, 72, 94, 116]. ʆʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʦʜʭʦʜʦʚ ʢ 

ʨʝʰʝʥʠʶ ʵʪʦʡ ʟʘʜʘʯʠ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʜʝʬʝʢʪʦʚ ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʪʁ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʩʦʭʨʘʥʷʪʴ ʚʘʞʥʝʡʰʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇʈ ʚ ʪʝʯʝʥʠʝ 

ʚʩʝʛʦ ʚʨʝʤʝʥʠ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʵʪʠʭ ʜʝʬʝʢʪʦʚ. 

ɺ ɻʪʦʡ ʛʣʘʚʝ ʧʨʠʚʦʜʠʪʴʩʷ ʦʙʟʦʨ ʠ ʘʥʘʣʠʟ ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ ʠ ʤʝʪʦʜʦʚ 

ʩʠʥʪʝʟʘ ʩʠʩʪʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʠ ʫʩʪʨʘʥʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ 

ʜʝʬʝʢʪʦʚ, ʧʦʷʚʣʷʶʱʠʭʩʷ ʚ ʇʈ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʭ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʥʝʜʦʩʪʘʪʢʠ. ɺ 

ʢʦʥʮʝ ʛʣʘʚʳ ʬʦʨʤʫʣʠʨʫʶʪʩʷ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ 

ʣʝʛʢʦʨʝʘʣʠʟʫʝʤʳʭ ʩʠʩʪʝʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʤʥʦʛʠʭ 

ʜʝʬʝʢʪʦʚ ʚ ʜʚʠʞʠʪʝʣʷʭ ʠ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʘʭ ʇʈ. 

 

1.1. ʆʙʟʦʨ ʠ ʘʥʘʣʠʟ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʚʳʷʚʣʝʥʠʷ ʤʝʩʪ ʧʦʷʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ 

ʊʨʘʜʠʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ ʧʦʚʳʰʝʥʠʷ ʞʠʚʫʯʝʩʪʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 



16 
 

 

ʷʚʣʷʝʪʩʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠ ʧʦʚʳʰʝʥʠʝ ʥʘʜʸʞʥʦʩʪʠ 

ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚʭʦʜʷʱʠʭ ʚ ʵʪʠ ʩʠʩʪʝʤ r[50]. ʆʜʥʘʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʦʛʦ 

ʩʧʦʩʦʙʘ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʦʚʨʝʤʝʥʥʳʤ ʇʈ, ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʤ 

ʚ ʫʩʣʦʚʠʷʭ ʘʛʨʝʩʩʠʚʥʦʡ ʤʦʨʩʢʦʡ ʩʨʝʜʳ, ʥʝ ʚʩʝʛʜʘ ʜʘʝʪ ʪʨʝʙʫʝʤʳʡ ʧʦʣʦʞʠʪʝʣʴʥʳʡ 

ʵʬʬʝʢʪ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠʯʠʥʦʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʪʢʘʟʦʚ ʠ ʘʚʘʨʠʡ ʚ ʨʘʙʦʪʝ ʇʈ ʯʘʩʪʦ 

ʷʚʣʷʝʪʩʷ ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʦʰʠʙʢʘʤʠ ʧʝʨʩʦʥʘʣʘ ʧʨʠ 

ʧʦʜʛʦʪʦʚʢʝ ʠ ʥʘʩʪʨʦʡʢʝ ʩʣʦʞʥʦʡ ʪʝʭʥʠʢʠ.  

ɺʳʷʚʠʪʴ ʫʢʘʟʘʥʥʳʝ ʦʰʠʙʢʠ ʤʦʞʥʦ ʟʘ ʩʯʝʪ ʧʨʦʚʝʜʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʧʨʝʜʩʪʘʨʪʦʚʳʭ ʪʝʩʪʦʚ [146]. ʅʦ ʵʪʠ ʪʝʩʪʳ ʜʘʶʪ ʪʦʣʴʢʦ ʩʘʤʳʡ ʦʙʱʠʡ ʢʦʥʪʨʦʣʴ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠ ʧʦʜʩʠʩʪʝʤ ʇʈ ʧʝʨʝʜ ʧʦʛʨʫʞʝʥʠʝʤ ʠ ʥʝ 

ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʣʷʪʴ ʜʝʬʝʢʪʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʫʞʝ ʚʦ ʚʨʝʤʷ ʨʘʙʦʪʳ ʇʈ. 

ɽʱʸ ʦʜʥʠʤ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʧʦʜʭʦʜʦʤ ʢ ʧʦʚʳʰʝʥʠʶ ʥʘʜʝʞʥʦʩʪʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʞʠʚʫʯʝʩʪʠ ʩʠʩʪʝʤ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʧʧʘʨʘʪʥʦʡ ʠʟʙʳʪʦʯʥʦʩʪʠ, ʪʦ ʝʩʪʴ ʜʦʙʘʚʣʝʥʠʝ ʚ ʪʝʭʥʠʯʝʩʢʠʝ 

ʩʠʩʪʝʤ r ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʚʳʧʦʣʥʷʶʱʠʭ ʪʝ ʞʝ ʬʫʥʢʮʠʠ, ʯʪʦ ʠ 

ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ, ʠ ʧʦʟʚʦʣʷʶʱʠʝ ʩʦʭʨʘʥʷʪʴ ʥʦʨʤʘʣʴʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʚ 

ʩʣʫʯʘʝ ʠʭ ʦʪʢʘʟʘ [50, 65]. ɺ ʨʘʙʦʪʝ [125] ʨʘʩʩʤʦʪʨʝʥ ʧʦʜʭʦʜ ʢ ʩʠʥʪʝʟʫ ʘʜʘʧʪʠʚʥʳʭ 

ʩʠʩʪʝʤ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʜʝʬʝʢʪʦʚ ʚ ʜʚʠʞʠʪʝʣʷʭ 

ʇʈ, ʧʨʝʜʧʦʣʘʛʘʶʱʠʡ ʦʪʢʣʶʯʝʥʠʝ ʥʝʠʩʧʨʘʚʥʦʛʦ ʜʚʠʞʠʪʝʣʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʝʛʦ ʪʷʛʠ ʤʝʞʜʫ ʜʨʫʛʠʤʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʜʚʠʞʠʪʝʣʷʤʠ. 

ʅʝʜʦʩʪʘʪʢʦʤ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʟʙʳʪʦʯʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʜʚʠʞʠʪʝʣʝʡ ʫ ʇʈ. ʂʨʦʤʝ ʪʦʛʦ, ʜʦʙʘʚʣʝʥʠʝ ʨʝʟʝʨʚʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʤʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ 

(ʤʘʩʩʦʛʘʙʘʨʠʪʥʳʤʠ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʠ ʪ.ʧ.) ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʇʈ.  

ɸʣʴʪʝʨʥʘʪʠʚʥʳʤ ʧʦʜʭʦʜʦʤ, ʥʝ ʪʨʝʙʫʶʱʠʤ ʫʩʣʦʞʥʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʇʈ, 

ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʭ ʩʚʦʝʚʨʝʤʝʥʥʦ 

ʦʙʥʘʨʫʞʠʚʘʪʴ ʚʦʟʥʠʢʘʶʱʠʝ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ 

ʚʳʧʦʣʥʝʥʠʷ ʨʦʙʦʪʘʤʠ ʧʨʝʜʧʠʩʘʥʥʳʭ ʤʠʩʩʠʡ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʦʮʝʥʢʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʚʳʷʚʣʝʥʠʷ ʚʦʟʤʦʞʥʳʭ 

ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʙʦʨʪʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʇʈ ʦʩʥʘʱʘʶʪʩʷ ʢʦʥʪʨʦʣʴʥʦ-ʘʚʘʨʠʡʥʳʤʠ 
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ʩʠʩʪʝʤʘʤʠ [26, 75]. ʅʦ ʵʪʠ ʩʠʩʪʝʤʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʦʣʴʢʦ ʦʙʱʠʡ 

ʢʦʥʪʨʦʣʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʥʘ ʨʦʙʦʪʝ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʠ ʧʨʠ 

ʦʙʥʘʨʫʞʝʥʠʠ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʧʨʝʜʧʦʣʘʛʘʶʪ ʘʚʘʨʠʡʥʫʶ ʦʩʪʘʥʦʚʢʫ ʚʳʧʦʣʥʷʝʤʳʭ 

ʤʠʩʩʠʡ ʠ ʚʩʧʣʳʪʠʝ ʇʈ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʠ ʩʠʩʪʝʤʳ ʥʝ ʛʘʨʘʥʪʠʨʫʶʪ ʧʨʦʚʝʨʢʫ 

ʧʨʘʚʠʣʴʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʇʈ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝ 

ʤʦʛʫʪ ʚʳʷʚʣʷʪʴ ʦʰʠʙʢʠ ʚ ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʦʚ ʠ ʦʪʢʣʦʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ 

ʜʚʠʞʠʪʝʣʝʡ ʨʦʙʦʪʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʦʷʚʣʝʥʠʝʤ ʜʝʬʝʢʪʦʚ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪ ɹʤʝʪʦʜʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠ ̫[16, 31, 76], ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʚʳʷʚʠʪʴ ʬʘʢʪʳ ʥʝʧʨʘʚʠʣʴʥʦʡ 

ʨʘʙʦʪʳ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʇʈ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʜʝʬʝʢʪʦʚ, ʪ.ʝ. ʫʩʪʘʥʦʚʠʪʴ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʚ ʠʭ ʧʦʚʝʜʝʥʠʠ ʥʦʨʤʘʣʴʥʦʤʫ (ʧʨʝʜʧʠʩʘʥʥʦʤʫ) ʩʦʩʪʦʷʥʠʶ. ʉʨʝʜʠ 

ʤʝʪʦʜʦʚ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥ rʤʝʪʦʜʳ, 

ʦʙʲʝʜʠʥʷʝʤʳʝ ʢʦʥʮʝʧʮʠʝʡ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʠʟʙʳʪʦʯʥʦʩʪʠ [50, 93, 130], ʢʦʪʦʨʘʷ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʧʦʩʦʙʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ 

ʧʝʨʝʤʝʥʥʳʭ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ, ʦʜʥʠ ʠʟ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪ ʧʦʢʘʟʘʥʠʷ ʜʘʪʯʠʢʦʚ, 

ʘ ʜʨʫʛʠʝ ï ʝʝ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʚ ʚʠʜʝ ɼʅ, ʟʘʜʘʥʥʫʶ ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʚʠʜʝ. 

ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʙʥʘʨʫʞʠʪʴ ʜʝʬʝʢʪ r ʧʦʩʨʝʜʩʪʚʦʤ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʘʥʘʣʠʟʘ 

ʟʘʚʠʩʠʤʦʩʪʝʡ, ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʞʜʫ ʠʟʤʝʨʷʝʤʳʤʠ ʚʭʦʜʘʤʠ ʠ ʚʳʭʦʜʘʤʠ ʩʠʩʪʝʤʳ 

ʥʘ ʥʝʢʦʪʦʨʦʤ ʠʥʪʝʨʚʘʣʝ ʚʨʝʤʝʥʠ. ʇʨʦʮʝʩʩ ʦʙʥʘʨʫʞʝʥʠʷ ʜʝʬʝʢʪʦʚ ʧʨʠ ʵʪʦʤ 

ʩʦʜʝʨʞʠʪ ʜʚʘ ʵʪʘʧʘ: ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʝʚʷʟʢʠ ʩ ʧʦʤʦʱʴʶ ɼʅ ʠ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ. 

ʅʝʚʷʟʢʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʧʝʨʝʤʝʥʥʳʤʠ ʩʦʩʪʦʷʥʠʷ ʠʣʠ 

ʥʝʢʦʪʦʨʳʤʠ ʬʫʥʢʮʠʷʤʠ, ʟʘʚʠʩʷʱʠʤʠ ʦʪ ʧʝʨʝʤʝʥʥʳʭ ʩʦʩʪʦʷʥʠʷ ʨʝʘʣʴʥʦʛʦ ʦʙʲʝʢʪʘ, 

ʠ ʚʳʭʦʜʦʤ ɼʅ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʤʝʪʦʜʘ ʧʦʩʪʨʦʝʥʠʷ ʵʪʠ ɼʅ ʤʦʛʫʪ ʠʤʝʪʴ ʧʦʣʥʳʡ 

ʧʦʨʷʜʦʢ ʠ ʬʦʨʤʠʨʦʚʘʪʴ ʦʮʝʥʢʫ ʚʩʝʛʦ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ ʦʙʲʝʢʪʘ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ 

[77] ʠʣʠ ʧʦʥʠʞʝʥʥʳʡ ʧʦʨʷʜʦʢ ʠ ʜʘʚʘʪʴ ʦʮʝʥʢʫ ʪʦʣʴʢʦ ʯʘʩʪʠ ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʘ 

ʩʦʩʪʦʷʥʠʷ ʠʣʠ ʥʝʢʦʪʦʨʦʡ ʬʫʥʢʮʠʠ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ [1, 4, 5, 29, 67].  

ɺʘʞʥʦʡ ʟʘʜʘʯʝʡ ʩʠʥʪʝʟʘ ɼʅ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʢʦʪʦʨʘʷ 

ʜʦʩʪʠʛʘʝʪʩʷ ʟʘ ʩʯʸʪ ʚʚʝʜʝʥʠʷ ʚ ɼʅ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦ ʩʠʛʥʘʣʫ ʥʝʚʷʟʢʠ, 

ʦʧʠʩʳʚʘʝʤʦʡ ʩʧʝʮʠʘʣʴʥʦʡ ʤʘʪʨʠʮʝʡ.  ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʤʝʪʦʜʘ 

ʩʠʥʪʝʟʘ ɼʅ ʠ ʧʦʜʭʦʜʘ ʢ ʚʳʙʦʨʫ ʤʘʪʨʠʮʳ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʚʳʜʝʣʷʶʪ ʜʚʘ ʦʩʥʦʚʥʳʭ 
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ʚʠʜʘ ɼʅ ï ʬʠʣʴʪʨʳ ʂʘʣʤʘʥʘ [98, 122, 143] ʠ ʘʩʠʤʧʪʦʪʠʯʝʩʢʠ ʫʩʪʦʡʯʠʚʳʝ 

ʥʘʙʣʶʜʘʪʝʣʠ (ʠʣʠ ʥʘʙʣʶʜʘʪʝʣʠ ʃʶʵʥʙʝʨʛʝʨʘ) [6, 28, 30, 79, 96, 119].  

ʄʥʦʛʠʝ ʠʟʚʝʩʪʥʳʝ ʤʝʪʦʜʳ ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ, 

ʠʩʧʦʣʴʟʫʶʱʠʝ ʬʠʣʴʪʨ r ʂʘʣʤʘʥʘ [98, 99, 121, 122, 143], ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ 

ʦʙʲʝʢʪʦʚ, ʦʧʠʩʳʚʘʝʤʳʭ ʣʠʥʝʡʥʳʤʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʤʦʜʝʣʷʤʠ ʩ ʚʦʟʤʫʱʝʥʠʷʤʠ, 

ʠʤʝʶʱʠʤʠ ʭʘʨʘʢʪʝʨ ʛʘʫʩʩʦʚʘ ʙʝʣʦʛʦ ʰʫʤʘ. ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʤʘʪʨʠʮ ʦʙʨʘʪʥʦʡ 

ʩʚʷʟʠ ʪʘʢʠʭ ʬʠʣʴʪʨʦʚ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʤʠʥʠʤʠʟʘʮʠʶ ʩʨʝʜʥʝʛʦ ʢʚʘʜʨʘʪʘ 

ʥʝʚʷʟʢʠ, ʯʪʦ ʪʨʝʙʫʝʪ ʨʝʰʝʥʠʷ ʢʦʚʘʨʠʘʮʠʦʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʈʠʢʢʘʪʠ [37]. ʅʦ ʵʪʠ 

ʤʝʪʦʜʳ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʇʈ, ʦʧʠʩʳʚʘʝʤʳʭ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝʣʠʥʝʡʥʳʤʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ.  

ɺ ʨʘʙʦʪʝ [8] ʩ ʧʦʤʦʱʴʶ ʬʠʣʴʪʨʘ ʂʘʣʤʘʥʘ ʨʘʩʩʤʦʪʨʝʥʦ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ 

ʚʳʷʚʣʝʥʠʷ ʥʝʩʢʦʣʴʢʠʭ ʜʝʬʝʢʪʦʚ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʷ ʤʝʞʜʫ 

ʚʳʭʦʜʥʳʤʠ ʩʠʛʥʘʣʘʤʠ ʦʙʲʝʢʪʘ ʠ ʝʛʦ ʤʦʜʝʣʠ. ʕʪʦʪ ʤʝʪʦʜ ʫʯʠʪʳʚʘʝʪ, ʯʪʦ ʧʦʷʚʣʝʥʠʝ 

ʚ ʦʙʲʝʢʪʝ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʜʝʬʝʢʪʦʚ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʦʙʥʦʚʣʷʶʱʝʡʩ ̫ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʬʠʣʴʪʨʘ ʂʘʣʤʘʥʘ ʠ ʜʝʣʘʝʪ ʝʝ ʦʪʣʠʯʥʦʡ ʦʪ 

ʙʝʣʦʛʦ ʰʫʤʘ, ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ çʙʝʟʜʝʬʝʢʪʥʦʛʦè ʩʦʩʪʦʷʥʠʷ, ʘ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʢ 

ʠʟʤʝʥʝʥʠʶ ʢʦʚʘʨʠʘʮʠʦʥʥʦʡ ʤʘʪʨʠʮʳ ʬʠʣʴʪʨʘ. ʏʘʩʪʦ ʵʪʦʪ ʤʝʪʦʜ ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʦʧʨʝʜʝʣʠʪʴ ʢʘʢʦʡ ʢʦʥʢʨʝʪʥʦ ʜʝʬʝʢʪ ʚʦʟʥʠʢ ʚ ʜʠʘʛʥʦʩʪʠʨʫʝʤʦʡ ʩʠʩʪʝʤʝ, ʘ ʪʘʢʞʝ ʥʝ 

ʤʦʞʝʪ ʦʙʝʩʧʝʯʠʪʴ ʦʮʝʥʢʫ ʠʟʤʝʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʦʙʲʝʢʪʦʚ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʠ 

ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ ʠʭ ʜʘʪʯʠʢʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʦʷʚʣʝʥʠʝʤ ʜʝʬʝʢʪʦʚ.  

ɺ ʨʘʙʦʪʘʭ [131, 150] ʨʘʩʩʤʦʪʨʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʬʠʣʴʪʨʦʚ 

ʂʘʣʤʘʥʘ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʜʝʬʝʢʪʦʚ ʚ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ, ʦʧʠʩʳʚʘʝʤʳʭ 

ʥʝʣʠʥʝʡʥʳʤʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ. ʀʩʧʦʣʴʟʫʝʤʳʝ ʤʝʪʦʜʳ ʜʘʁʪ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʫʶ ʣʦʢʘʣʴʥʫ  ʁ ʣʠʥʝʘʨʠʟʘʮʠʶ, ʘ ʪʘʢʞʝ ʧʨʠʙʣʠʞʸʥʥʦʝ ʨʝʰʝʥʠʝ 

ʢʦʚʘʨʠʘʮʠʦʥʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʚʘʨʠʘʮʠʦʥʥʦʡ ʤʘʪʨʠʮʳ ʦʰʠʙʦʢ ʠ 

ʤʘʪʨʠʮʳ ʦʙʨʘʪʥʳʭ ʩʚʷʟʝʡ. ʇʦ ʵʪʠʤ ʧʨʠʯʠʥʘʤ ʦʥʠ ʥʝ ʤʦʛʫʪ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ 

ʦʧʪʠʤʘʣʴʥʦʩʪʴ, ʥʦ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʧʦʣʫʯʘʝʤʦʛʦ ʥʝʣʠʥʝʡʥʦʛʦ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ 

ʬʠʣʴʪʨʘ. 

ɺ ʨʘʙʦʪʘʭ [82, 105, 115, 124, 142, 149] ʦʧʠʩʘʥʳ ʤʝʪʦʜʳ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ 
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ʨʘʟʣʠʯʥʳʭ ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʠʩʧʦʣʴʟʫʶʱʠʝ ʨʘʩʰʠʨʝʥʥʳʝ ʬʠʣʴʪʨʳ 

ʂʘʣʤʘʥʘ. ʅʦ ʦʥʠ ʚ ʦʩʥʦʚʥʦʤ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʦʧʨʝʜʝʣʝʥʠʝ 

ʦʜʠʥʦʯʥʳʭ ʤʝʜʣʝʥʥʦ ʤʝʥʷʶʱʠʭʩʷ ʜʝʬʝʢʪʦʚ ʠʣʠ ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʦʚ.  

ʂʨʦʤʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʬʠʣʴʪʨʦʚ ʂʘʣʤʘʥʘ ʩʫʱʝʩʪʚʫʶʪ ɼʅ, ʢʦʪʦʨʳʝ 

ʩʪʨʦʷʪʩʷ ʥʘ ʦʩʥʦʚʝ ʥʘʙʣʶʜʘʪʝʣʝʡ ʃʶʵʥʙʝʨʛʝʨʘ [6, 28, 30, 79, 96, 119]. ʄʘʪʨʠʮʳ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʫʢʘʟʘʥʥʳʭ ɼʅ ʚʳʙʠʨʘʶʪʩʷ ʪʘʢ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪ ɹ

ʥʘʙʣʶʜʘʪʝʣʝʡ ʠʣʠ ʧʨʦʮʝʩʩʦʚ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʟʘ ʩʯʸʪ ʨʘʟʤʝʱʝʥʠʷ ʢʦʨʥʝʡ ʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ. ʀʭ ʚʘʞʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʠ 

ʧʦʟʚʦʣʷʶʪ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ɼʅ, ʦʧʠʩʳʚʘʝʤʳʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ, 

ʠʤʝʶʱʠʤʠ ʧʦʨʷʜʦʢ ʤʝʥʴʰʝ, ʯʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʨʘʚʥʝʥʠʷ ʦʙʲʝʢʪʘ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ. ʊʦ ʝʩʪʴ ɼʅ ʬʦʨʤʠʨʫʶʪ ʦʮʝʥʢʫ ʪʦʣʴʢʦ ʯʘʩʪʠ ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʘ 

ʩʦʩʪʦʷʥʠʷ ʠʣʠ ʥʝʢʦʪʦʨʦʡ ʬʫʥʢʮʠʠ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ [16, 101, 118] ʠʩʭʦʜʥʦʛʦ 

ʦʙʲʝʢʪʘ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʦʙʣʝʛʯʘʝʪ ʨʝʘʣʠʟʘʮʠʶ ʪʘʢʠʭ ʩʠʩʪʝʤ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ ʧʦʩʪʨʦʝʥʠʷ ʪʘʢʠʭ ɼʅ ʜʣʷ 

ʦʙʲʝʢʪʦʚ, ʦʧʠʩʳʚʘʝʤʳʭ ʥʝʣʠʥʝʡʥʳʤʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ ʩ 

ʧʦʩʪʦʷʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʉʨʝʜʠ ʵʪʠʭ ʤʝʪʦʜʦʚ ʧʦʩʪʨʦʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ɼʅ ʜʣʷ 

ʥʝʣʠʥʝʡʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʤʝʪʦʜʳ, ʠʩʧʦʣʴʟʫʶʱʠʝ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦ-ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʧʦʜʭʦʜ [126] ʠ ʘʣʛʝʙʨʫ ʬʫʥʢʮʠʡ [22, 126, 147]. 

ʋʢʘʟʘʥʥʳʝ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫʯʠʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʠ ʤʠʥʠʤʘʣʴʥʫʶ ʨʘʟʤʝʨʥʦʩʪʴ ɼʅ, ʦʜʥʘʢʦ ʪʘʢʠʝ ʧʦʜʭʦʜʳ ʪʨʝʙʫʝʪ 

ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʠʭ ʧʨʠʤʝʥʝʥʠʝ 

ʥʘ ʧʨʘʢʪʠʢʝ.  

ɺ ʦʪʣʠʯʠʝ ʦʪ ʥʠʭ ʣʦʛʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʠʡ ʧʦʜʭʦʜ [14,17, 20, 57] ʥʝ ʛʘʨʘʥʪʠʨʫʝʪ 

ʤʠʥʠʤʘʣʴʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ ɼʅ, ʥʦ ʧʨʦʮʝʜʫʨʘ ʧʦʠʩʢʘ ʨʝʰʝʥʠʷ ʥʘ ʝʛʦ ʦʩʥʦʚʝ ʚʝʩʴʤʘ 

ʧʨʦʩʪʘ, ʧʦʩʢʦʣʴʢʫ ʠʩʧʦʣʴʟʫʝʪ ʣʠʥʝʡʥʳʝ ʤʝʪʦʜʳ. ʆʜʥʘʢʦ ʧʦʩʪʨʦʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ 

ʵʪʦʛʦ ʧʦʜʭʦʜʘ ɼʅ, ʘʥʘʣʠʟʠʨʫʷ ʩʠʛʥʘʣ ʥʝʚʷʟʢʠ, ʤʦʛʫʪ ʫʩʧʝʰʥʦ ʦʙʥʘʨʫʞʠʚʘʪʴ 

ʪʦʣʴʢʦ ʬʘʢʪ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʦʜʠʥʦʯʥʳʭ ʜʝʬʝʢʪʦʚ ʚ ʜʠʘʛʥʦʩʪʠʨʫʝʤʳʭ 

ʦʙʲʝʢʪʘʭ ʠ ʥʝ ʩʧʦʩʦʙʥʳ ʦʮʝʥʠʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʵʪʠʭ ʦʙʲʝʢʪʦʚ ʧʨʠ 

ʧʦʷʚʣʝʥʠʠ ʜʝʬʝʢʪʦʚ.  

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʠʭ ʜʝʬʝʢʪʦʚ ʩ ʧʦʤʦʱʴʶ ʣʦʛʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʦʛʦ 
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ʧʦʜʭʦʜʘ ʤʦʞʝʪ ʙʳʪʴ ʩʠʥʪʝʟʠʨʦʚʘʥ ʙʘʥʢ ɼʅ [58], ʢʦʪʦʨʳʡ ʬʦʨʤʠʨʫʝʪ ʚʝʢʪʦʨ 

ʥʝʚʷʟʦʢ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʜʘʝʪʩʷ ʦʙʝʩʧʝʯʠʪʴ ʣʦʢʘʣʠʟʘʮʠʶ ʜʝʬʝʢʪʦʚ ʩ ʪʦʯʥʦʩʪʴʶ ʜʦ 

ʜʘʪʯʠʢʘ ʠʣʠ ʦʪʜʝʣʴʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʦʙʲʝʢʪʘ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ. ʈʝʰʝʥʠʝ ʦ 

ʚʦʟʥʠʢʰʝʡ ʢʦʥʢʨʝʪʥʦʡ ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠʥʠʤʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʤʘʪʨʠʮʳ ʩʠʥʜʨʦʤʦʚ [58], ʩʪʦʣʙʮʳ ʢʦʪʦʨʦʡ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʦʟʤʦʞʥʳʤ ʜʝʬʝʢʪʘʤ, ʘ 

ʩʪʨʦʢʠ ï ʥʝʚʷʟʢʘʤ, ʛʝʥʝʨʠʨʫʝʤʳʤ ʥʘʙʣʶʜʘʪʝʣʷʤʠ. ɽʩʣʠ ʥʝʢʦʪʦʨʳʡ ʥʘʙʣʶʜʘʪʝʣʴ 

ʠʟ ʧʦʩʪʨʦʝʥʥʦʛʦ ʙʘʥʢʘ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʜʝʬʝʢʪʫ, ʪʦ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʪʨʦʢʠ ʠ ʩʪʦʣʙʮʘ ʩʪʘʚʠʪʩʷ ç1è, ʚ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ç0è. ʆʜʥʘʢʦ 

ʠʟʚʝʩʪʥʳʝ ʧʨʦʮʝʜʫʨʳ ʩʠʥʪʝʟʘ ʵʪʠʭ ʙʘʥʢʦʚ ɼʅ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʳ ʠ ʥʝ ʧʦʟʚʦʣʷʶʪ 

ʢʘʯʝʩʪʚʝʥʥʦ ʚʳʷʚʣʷʪʴ ʰʠʨʦʢʠʡ ʥʘʙʦʨ ʢʦʤʙʠʥʘʮʠʡ ʢʘʢ ʚʦʟʤʦʞʥʳʭ ʨʝʘʣʴʥʦ 

ʚʦʟʥʠʢʘʶʱʠʭ ʜʝʬʝʢʪʦʚ ʠ ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʦʚ, ʪʘʢ ʠ ʦʪʢʣʦʥʝʥʠʡ 

ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʠʪʝʣʝʡ ʇʈ ʦʪ ʩʚʦʠʭ ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ.  

ʂʨʦʤʝ ɼʅ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʳ ʤʝʪʦʜ rʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʚʷʟʦʢ ʠ ʥʘ 

ʦʩʥʦʚʝ ʩʦʦʪʥʦʰʝʥʠʡ ʧʘʨʠʪʝʪʘ [15, 66]. ʅʝʜʦʩʪʘʪʢʘʤʠ ʵʪʠʭ ʤʝʪʦʜʦʚ ʷʚʣʷʪʁʩʷ 

ʛʨʦʤʦʟʜʢʦʩʪʴ ʧʦʣʫʯʘʝʤ ʩʠʩʪʝʤ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝ ʚʩʝʛʜʘ ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʪʨʝʙʫʝʤʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʜʣʷ ʦʙʲʝʢʪʦʚ, ʦʧʠʩʳʚʘʝʤʳʭ ʩʫʱʝʩʪʚʝʥʥʦ 

ʥʝʣʠʥʝʡʥʳʤʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ, ʯʪʦ ʧʨʝʧʷʪʩʪʚʫʝʪ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʜʝʬʝʢʪʦʚ ʠ ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʦʚ ʠ 

ʦʪʢʣʦʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʇʈ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʦʙʟʦʨ ʠʟʚʝʩʪʥʳʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʦʥʠ ʥʝ ʧʦʟʚʦʣʷʶʪ ʦʙʝʩʧʝʯʠʪʴ ʢʘʯʝʩʪʚʝʥʥʦʝ ʚʳʷʚʣʝʥʠʝ ʤʥʦʛʠʭ 

ʜʝʬʝʢʪʦʚ ʚ ʜʚʠʞʠʪʝʣʷʭ ʠ ʜʘʪʯʠʢʘʭ ʇʈ, ʦʧʠʩʳʚʘʝʤʳʭ ʥʝʣʠʥʝʡʥʳʤʠ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ ʩ ʧʝʨʝʤʝʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤʠ. 

 

1.2. ʆʙʟʦʨ ʠ ʘʥʘʣʠʟ ʤʝʪʦʜʦʚ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʜʝʬʝʢʪʦʚ ʚ ʇʈ 

ʉʝʡʯʘʩ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʧʦʜʭʦʜʦʤ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʚʝʣʠʯʠʥ ʜʝʬʝʢʪʦʚ 

ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ [95, 109, 112, 135, 140, 141], ʚ ʪʦʤ ʯʠʩʣʝ 

ʘʜʘʧʪʠʚʥʳʭ ʩʝʪʝʡ ʠ ʩʝʪʝʡ ʩ ʥʝʯʸʪʢʦʡ ʣʦʛʠʢʦʡ [97, 108]. ʕʪʠ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ 

ʦʧʨʝʜʝʣʷʪʴ ʧʘʨʘʤʝʪʨ rʥʝʣʠʥʝʡʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ [97] ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 

ʜʝʬʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʚʳʷʚʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠ.̫ ʅʝʜʦʩʪʘʪʢʦʤ ʫʢʘʟʘʥʥʳʭ 
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ʧʦʜʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʩʣʦʞʥʦʛʦ ʠ ʜʣʠʪʝʣʴʥʦʛʦ 

ʦʙʫʯʝʥʠʷ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʇʈ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝ 

ʩʧʝʮʠʘʣʴʥʳʭ ʪʝʩʪʦʚʳʭ ʨʝʞʠʤʦʚ ʠʭ ʜʚʠʞʝʥʠʷ [108], ʢʦʪʦʨʳʝ ʥʝ ʚʩʝʛʜʘ ʜʦʧʫʩʪʠʤʳ. 

ɼʨʫʛʠʤ ʧʦʜʭʦʜʦʤ ʢ ʦʮʝʥʢʝ ʚʝʣʠʯʠʥ ʜʝʬʝʢʪʦʚ, ʦʪʢʣʦʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʦʪ ʠʭ ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʘʪʯʠʢʦʚ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʅʇʉ [10, 11, 24, 48, 59, 145], 

ʦʧʠʩʳʚʘʝʤʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ ʩ ʨʘʟʨʳʚʥʦʡ ʧʨʘʚʦʡ ʯʘʩʪʴʶ. ʕʪʠ 

ʅʇʉ ɻʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʜʝʬʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʧʦʩʪʨʦʝʥʠʷ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʳʭ ʩʠʩʪʝʤ [106, 107]. ʀʭ ʥʝʜʦʩʪʘʪʢʦʤ 

ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʦʙʲʝʢʪʘ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʨʷʜ ʦʛʨʘʥʠʯʝʥʠʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʪʨʝʙʫʝʪʩʷ, ʯʪʦʙʳ 

ʚʳʧʦʣʥʷʣʦʩʴ ʪʘʢ ʥʘʟʳʚʘʝʤʦʝ ʫʩʣʦʚʠʝ ʩʦʛʣʘʩʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʚʩʝ 

ʬʘʟʦʚʳʝ ʢʦʦʨʜʠʥʘʪʳ ʜʠʘʛʥʦʩʪʠʨʫʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʚ ʢʦʪʦʨʳʭ ʚʳʷʚʣʷʶʪʩʷ ʜʝʬʝʢʪʳ ʠ 

ʦʪʢʣʦʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ, ʜʦʣʞʥʳ ʠʟʤʝʨʷʪʴʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʜʘʪʯʠʢʘʤʠ, ʯʪʦ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʇʈ ʥʝ ʚʩʝʛʜʘ ʚʦʟʤʦʞʥʦ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ 

ʜʠʘʛʥʦʩʪʠʨʫʝʤʳʝ ʩʠʩʪʝʤ r ʙʳʣʠ ʤʠʥʠʤʘʣʴʥʦ ʬʘʟʦʚʳʤʠ, ʪ.ʝ. ʠʭ ʧʝʨʝʜʘʪʦʯʥʳʝ 

ʬʫʥʢʮʠʠ ʥʝ ʜʦʣʞʥʳ ʠʤʝʪʴ ʥʫʣʝʡ ʠ ʧʦʣʶʩʦʚ ʩ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʡ 

ʯʘʩʪʴʶ, ʯʪʦ ʩʣʦʞʥʦ ʛʘʨʘʥʪʠʨʦʚʘʪʴ ʜʣʷ ʤʥʦʛʦʩʚʷʟʥʳʭ ʦʙʲʝʢʪʦʚ. ʇʦʤʠʤʦ ʵʪʦʛʦ, ʚʦ 

ʚʩʝʭ ʠʟʚʝʩʪʥʳʭ ʨʘʙʦʪʘʭ ʅʇʉ ʩʪʨʦʷʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʦʣʥʳʭ ʤʦʜʝʣʝʡ ʠʩʭʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʤʝʶʪ ʨʘʟʤʝʨʥʦʩʪʴ ʥʝ ʤʝʥʴʰʫ  ʁ

ʨʘʟʤʝʨʥʦʩʪʠ ʵʪʠʭ ʦʙʲʝʢʪʦʚ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʠʭ ʧʨʘʢʪʠʯʝʩʢʫʶ ʨʝʘʣʠʟʘʮʠʶ ʥʘ 

ʙʦʨʪʦʚʳʭ ʕɺʄ ʇʈ.  

ʀʟʚʝʩʪʥʳʝ ʧʦʜʭʦʜʳ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʚʝʣʠʯʠʥ ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʦʚ, 

ʠʩʧʦʣʴʟʫʶʱʠʝ ʅʇʉ, ʜʘʶʪ ʣʠʰʴ ʧʨʠʙʣʠʞʝʥʥʦʝ ʨʝʰʝʥʠʝ [17] ʠʣʠ ʪʨʝʙʫʶʪ ʜʣʷ 

ʩʚʦʝʡ ʨʝʘʣʠʟʘʮʠʠ ʧʦʩʪʨʦʝʥʠʷ ʥʘʙʣʶʜʘʪʝʣʝʡ ʫʚʝʣʠʯʝʥʥʦʡ (ʥʘ ʚʝʣʠʯʠʥʫ ʯʠʩʣʘ 

ʠʜʝʥʪʠʬʠʮʠʨʫʝʤʳʭ ʜʘʪʯʠʢʦʚ) ʨʘʟʤʝʨʥʦʩʪʠ [134]. ɺ ʮʝʣʦʤ ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʦʚ ʩʠʥʪʝʟʘ ʅʇʉ ʚʝʩʴʤʘ 

ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ, ʪ.ʢ. ʦʥʠ ʠʤʝʶʪ ʜʦʚʦʣʴʥʦ ʛʨʦʤʦʟʜʢʫʶ ʩʪʨʫʢʪʫʨʫ ʩʦ ʩʣʦʞʥʦʡ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʝʡ ʥʘ ʙʦʨʪʦʚʳʭ ʕɺʄ.  

ɼʣʷ ʦʮʝʥʢʠ ʚʝʣʠʯʠʥ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʠʪʝʣʝʡ ʇʈ ʤʦʞʝʪ ʧʨʠʤʝʥʷʪʴʩʷ ʠ 
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ʠʟʚʝʩʪʥʳʡ ʤʝʪʦʜ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ [100, 136], ʠ ʘʣʛʦʨʠʪʤʳ, ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ 

ʦʩʥʦʚʝ ʫʧʨʦʱʝʥʥʳʭ ʣʠʥʝʘʨʠʟʦʚʘʥʥʳʭ ʤʦʜʝʣʝʡ ʜʚʠʞʝʥʠʷ ʇʈ. ʅʦ ʦʥʠ ʦʢʘʟʳʚʘʶʪʩʷ 

ʵʬʬʝʢʪʠʚʥʳʤʠ ʪʦʣʴʢʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʣʠʥʝʡʥʳʭ ʤʦʜʝʣʝʡ, ʯʪʦ ʜʣʷ ʇʈ 

ʚʦʟʤʦʞʥʦ ʚ ʨʝʜʢʠʭ ʩʣʫʯʘʷʭ.  

 

1.3. ɸʥʘʣʠʟ ʤʝʪʦʜʦʚ ʫʩʪʨʘʥʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʦʪ ʧʦʷʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ ʠ 

ʠʟʤʝʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʨʦʙʦʪʦʚ 

ʉʝʡʯʘʩ ʠʟʚʝʩʪʥʦ ʥʝʩʢʦʣʴʢʦ ʤʝʪʦʜʦʚ ʩʠʥʪʝʟʘ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ, 

ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʜʝʬʝʢʪʦʚ ʚ ʇʈ. ɸʥʘʣʠʟ, ʧʨʦʚʝʜʝʥʥʳʡ ʚ ʨʘʙʦʪʝ [138], 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʤʦʞʥʦ ʦʙʲʝʜʠʥʠʪʴ ʚ ʜʚʝ ʛʨʫʧʧʳ. ʇʝʨʚʘʷ 

[102, 127, 128] ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʫʧʨʘʚʣʝʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ 

ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʚʦʟʥʠʢʘʶʱʠʤ ʜʝʬʝʢʪʘʤ ʙʝʟ ʠʟʤʝʨʝʥʠʷ ʚʳʟʚʘʥʥʳʭ ʠʤʠ 

ʦʪʢʣʦʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ. ʅʦ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʵʪʠʭ ʤʝʪʦʜʦʚ ʩʠʩʪʝʤʳ 

ʠʤʝʶʪ ʩʣʦʞʥʫʶ ʧʨʘʢʪʠʯʝʩʢʫʶ ʨʝʘʣʠʟʘʮʠʶ. ʂʨʦʤʝ ʪʦʛʦ, ʦʥʠ ʧʨʠʤʝʥʠʤʳ ʠ 

ʵʬʬʝʢʪʠʚʥʳ ʪʦʣʴʢʦ ʜʣʷ ʤʘʣʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʦʟʥʠʢʘʶʱʠʭ ʜʝʬʝʢʪʦʚ. 

ʄʝʪʦʜʳ ʚʪʦʨʦʡ ʛʨʫʧʧʳ [33, 34, 60, 103, 128 132, 133, 144] ʦʩʥʦʚʘʥʳ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʧʝʮʠʘʣʴʥʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʩʠʛʥʘʣʦʚ. ʆʥʠ ʠʩʧʦʣʴʟʫʶʪ 

ʠʜʝʥʪʠʬʠʢʘʮʠʶ ʚʝʣʠʯʠʥ ʦʰʠʙʦʢ ʜʘʪʯʠʢʦʚ ʠ ʠʟʤʝʥʝʥʠ ̫ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤ ʚ 

ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ. ʌʦʨʤʠʨʫʝʤʳʝ ʫʧʨʘʚʣʷʶʱʠʝ ʩʠʛʥʘʣʳ ʧʦʟʚʦʣʷʶʪ 

ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʩʦʭʨʘʥʷʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʪʘʙʠʣʠʟʘʮʠʶ 

ʚʘʞʥʝʡʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʪʠʭ ʩʠʩʪʝʤ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʜʝʬʝʢʪʦʚ. ʋʢʘʟʘʥʥʳʝ 

ʤʝʪʦʜʳ ʯʘʩʪʦ ʚʧʦʣʥʝ ʧʨʠʤʝʥʠʤʳ ʠ ʵʬʬʝʢʪʠʚʥʳ ʜʣʷ ʤʥʦʛʠʭ ʜʝʬʝʢʪʦʚ, 

ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʇʈ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʟʚʝʩʪʥʦ ʥʝʩʢʦʣʴʢʦ ʧʦʜʭʦʜʦʚ ʢ ʨʝʰʝʥʠʶ ʟʘʜʘʯʠ 

ʢʦʤʧʝʥʩʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʚʦʟʥʠʢʘʶʱʠʭ ʜʝʬʝʢʪʦʚ ʚ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ 

ʜʘʪʯʠʢʘʭ ʇʈ [21, 56, 68, 69]. ʀʭ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʦʥʠ ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʘʯʝʩʪʚʝʥʥʦʝ 

ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʠ ʢʦʤʧʝʥʩʘʮʠʠ ʪʦʣʴʢʦ ʧʨʠ ʜʚʠʞʝʥʠʠ ʇʈ ʚ 

ʧʣʦʩʢʦʩʪʠ ʩ ʤʘʣʦʡ ʩʢʦʨʦʩʪʴʶ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʠ ʩʠʥʪʝʟʝ ɼʅ 

ʥʝʣʠʥʝʡʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʇʈ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʥʝʦʧʨʝʜʝʣʝʥʥʳʝ ʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʧʝʨʝʤʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʦʪʣʠʯʥʳʭ ʦʪ ʥʫʣʷ 
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ʥʝʚʷʟʦʢ, ʬʦʨʤʠʨʫʝʤʳʭ ʥʘʙʣʶʜʘʪʝʣʷʤʠ, ʜʘʞʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʝʬʝʢʪʦʚ.  

ʀʟʚʝʩʪʝʥ ʤʝʪʦʜ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ, ʧʦʣʫʯʘʝʤʳʭ ʦʪ ʥʘʚʠʛʘʮʠʦʥʥʳʭ 

ʜʘʪʯʠʢʦʚ ʇʈ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʭ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ [51]. ʅʦ ʵʪʦʪ ʤʝʪʦʜ 

ʧʦʟʚʦʣʷʝʪ ʪʦʣʴʢʦ ʫʪʦʯʥʷʪʴ ʧʦʢʘʟʘʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʦʚ ʠ ʥʝ 

ʧʨʝʜʧʦʣʘʛʘʝʪ ʥʘʣʠʯʠʷ ʚ ʠʭ ʧʦʢʘʟʘʥʠʷʭ ʦʰʠʙʦʯʥʳʭ ʜʘʥʥʳʭ. 

ɼʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʇʈ ʜʝʬʝʢʪʦʚ ʚ ʧʦʩʣʝʜʥʝʝ 

ʚʨʝʤʷ ʥʘʯʘʣʦʩʴ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʪʠʧʦʚ ʨʦʙʘʩʪʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ. ʂ 

ʧʝʨʚʦʤʫ ʪʠʧʫ ʦʪʥʦʩʷʪʩʷ ʩʘʤʦʥʘʩʪʨʘʠʚʘʶʱʠʝʩʷ ʩʠʩʪʝʤʳ ʩ ʵʪʘʣʦʥʥʦʡ ʤʦʜʝʣʴʶ. 

ʆʩʥʦʚʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʵʪʠʭ ʩʠʩʪʝʤ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʚ ʷʚʥʦʤ ʚʠʜʝ ʤʦʜʝʣʠ, 

ʢʦʪʦʨʘ ̫ ʦʙʣʘʜʘʝʪ ʟʘʜʘʥʥʳʤʠ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ 

ʜʠʥʘʤʠʢʫ ʚʩʝʡ ʩʠʩʪʝʤʳ ʩ ʜʝʬʝʢʪʘʤʠ. ʊʘʢʠʝ ʩʠʩʪʝʤʳ ʥʘʰʣʠ ʧʨʠʤʝʥʝʥʠʝ ʢʘʢ ʚ 

ʥʘʟʝʤʥʦʡ, ʪʘʢ ʠ ʚ ʧʦʜʚʦʜʥʦʡ ʨʦʙʦʪʦʪʝʭʥʠʢʝ [81, 104, 123], ʦʙʝʩʧʝʯʠʚʘʷ 

ʢʘʯʝʩʪʚʝʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʨʦʙʦʪʘʤʠ ʩ ʧʦʤʦʱʴʶ ʜʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʳʭ ʩʨʝʜʩʪʚ ʙʝʟ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʦʷʚʣʝʥʠʝʤ ʜʝʬʝʢʪʦʚ. ʂ ʥʝʜʦʩʪʘʪʢʘʤ 

ʪʘʢʠʭ ʩʠʩʪʝʤ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʥʘʣʠʯʠʝ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʢʦʣʝʙʘʥʠʡ ʚ ʢʦʥʪʫʨʝ 

ʩʘʤʦʥʘʩʪʨʦʡʢʠ, ʯʪʦ ʯʘʩʪʦ ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʢʘʯʝʩʪʚʦ ʢʦʤʧʝʥʩʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ 

ʚʦʟʥʠʢʘʶʱʠʭ ʜʝʬʝʢʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʨʘʙʦʪʝ ʪʘʢʠʭ ʩʠʩʪʝʤ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʦʮʝʥʢʘ ʦʪʢʣʦʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʦʪ ʩʚʦʠʭ ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʯʪʦ ʧʨʠ 

ʧʦʷʚʣʝʥʠʠ ʢʨʠʪʠʯʝʩʢʠʭ ʜʝʬʝʢʪʦʚ (ʥʘʧʨʠʤʝʨ, ʧʨʠ ʟʘʤʳʢʘʥʠʠ ʯʘʩʪʠ ʚʠʪʢʦʚ ʦʙʤʦʪʢʠ 

ʷʢʦʨʥʳʭ ʮʝʧʝʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ, ʧʦʷʚʣʝʥʠʠ ʩʫʱʝʩʪʚʝʥʥʳʭ ʚʥʝʰʥʠʭ ʤʦʤʝʥʪʦʚ ʥʘ 

ʚʘʣʘʭ ʜʚʠʛʘʪʝʣʝʡ) ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʧʨʝʢʨʘʱʝʥʠʝ ʤʠʩʩʠʠ ʇʈ. 

ʕʪʠ ʞʝ ʩʠʩʪʝʤʳ ʥʝ ʧʦʟʚʦʣʷʶʪ ʫʯʠʪʳʚʘʪʴ ʚʦʟʥʠʢʘʶʱʠʝ ʦʰʠʙʢʠ ʚ ʧʦʢʘʟʘʥʠʷʭ 

ʜʘʪʯʠʢʦʚ ʇʈ.  

ʂʦ ʚʪʦʨʦʤʫ ʪʠʧʫ ʦʪʥʦʩʷʪʩ ̫ ʦʧʪʠʤʘʣʴʥʦ-ʨʦʙʘʩʪʥʳʝ [110, 111, 113] 

ʘʜʘʧʪʠʚʥʳʝ ʩʠʩʪʝʤʳ, ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʠʭ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ 

ʨʦʙʘʩʪʥʦʩʪʴ ʢ ʥʝʦʧʨʝʜʝʣʝʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ ʦʙʲʝʢʪʦʚ ʫʧʨʘʚʣʝʥʠʷ. ʅʦ ʠʭ ʩʠʥʪʝʟ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʣʠʥʝʘʨʠʟʦʚʘʥʥʳʤ ʤʦʜʝʣʷʤ, ʦʛʨʘʥʠʯʠʚʘ ̫ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʜʚʠʞʝʥʠʠ ʇʈ. 

ʂ ʪʨʝʪʴʝʤʫ ʪʠʧʫ ʦʪʢʘʟʦʫʩʪʦʡʯʠʚʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʦʪʥʦʩʷʪ ʩʠʩʪʝʤʳ ʩ 

ʧʝʨʝʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. ʇʨʠʤʝʨʳ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʇʈ ʧʨʠʚʝʜʝʥʳ ʚ ʨʘʙʦʪʘʭ 
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[73, 114, 137]. ʅʝʜʦʩʪʘʪʦʢ ʵʪʠʭ ʩʠʩʪʝʤ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʠʩʪʝʤ ʩ ʧʝʨʝʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʚʦ ʚʩʝʤ ʜʠʘʧʘʟʦʥʝ ʠʟʤʝʥʝʥʠʷ 

ʧʘʨʘʤʝʪʨʦʚ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʦʥʠ ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʩ ʫʯʝʪʦʤ çʥʘʠʭʫʜʰʝʛʦè ʩʣʫʯʘʷ, 

ʢʦʛʜʘ ʠʭ ʧʘʨʘʤʝʪʨʳ ʩʥʠʞʘʶʪ ʙʳʩʪʨʦʜʝʡʩʪʚʠʝ ʩʠʩʪʝʤʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʘʞʝ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʜʝʬʝʢʪʦʚ ʙʫʜʫʪ ʬʦʨʤʠʨʦʚʘʪʴʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʠʛʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ, 

ʫʚʝʣʠʯʠʚʘʷ ʘʤʧʣʠʪʫʜʫ ʬʦʨʤʠʨʫʝʤʳʭ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʨʘʩʭʦʜ ʵʥʝʨʛʠʠ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʥʠʞʘʷ ʚʨʝʤʷ ʘʚʪʦʥʦʤʥʦʡ ʨʘʙʦʪʳ ʇʈ.  

ɼʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʜʚʠʞʠʪʝʣʝʡ ʇʈ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠʟʚʝʩʪʥʳʡ ʤʝʪʦʜ ʩʠʥʪʝʟʘ 

ʉʂʋ [50, 52]. ʅʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʉʂʋ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʤʝʪʦʜʘ, ʥʝ 

ʫʯʠʪʳʚʘʶʪ ʚʦʟʤʦʞʥʳʝ ʜʝʬʝʢʪʳ ʚ ʩʘʤʠʭ ʧʨʠʚʦʜʘʭ, ʘ ʪʘʢʞʝ ʦʰʠʙʢʠ ʚ ʧʦʢʘʟʘʥʠʷʭ 

ʜʘʪʯʠʢʦʚ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʚʨʘʱʝʥʠʷ ʚʳʭʦʜʥʳʭ ʚʘʣʦʚ ʜʚʠʞʠʪʝʣʝʡ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʚʚʠʜʫ ʚʳʩʦʢʦʡ ʩʣʦʞʥʦʩʪʠ 

ʨʝʘʣʠʟʘʮʠʠ ʧʦʣʫʯʘʝʤʳʭ ʟʘʢʦʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʠʣʠ ʥʠʟʢʦʛʦ ʙʳʩʪʨʦʜʝʡʩʪʚʠʷ 

ʙʦʣʴʰʠʥʩʪʚʦ ʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠ ʧʦʜʭʦʜʦʚ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦ 

ʠʩʧʦʣʴʟʦʚʘʥʦ ʧʨʠ ʩʠʥʪʝʟʝ ʩʠʩʪʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʫʩʪʨʘʥʝʥʠʝ ʧʦʩʣʝʜʩʪʚʠʡ 

ʜʝʬʝʢʪʦʚ ʚ ʜʚʠʞʠʪʝʣʷʭ ʠ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʘʭ ʇʈ.  

 

1.4. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʎʝʣʴʶ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʩʠʥʪʝʟʘ 

ʣʝʛʢʦʨʝʘʣʠʟʫʝʤʳʭ ʩʠʩʪʝʤ ʦʙʥʘʨʫʞʝʥʠʷ ʜʝʬʝʢʪʦʚ ʚ ʜʚʠʞʠʪʝʣʷʭ ʠ ʥʘʚʠʛʘʮʠʦʥʥʦ-

ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʘʭ ʇʈ, ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥ ʦʪʢʣʦʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ 

ʜʚʠʞʠʪʝʣʝʡ ʦʪ ʩʚʦʠʭ ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʘʭ 

ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʚʘʣʦʚ ʜʚʠʞʠʪʝʣʝʡ ʠ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʘʭ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʜʝʬʝʢʪʘʤʠ, ʘ ʪʘʢʞʝ ʫʩʪʨʘʥʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʦʪ 

ʧʦʷʚʣʝʥʠʷ ʵʪʠʭ ʜʝʬʝʢʪʦʚ.  

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʮʝʣʠ ʚ ʜʠʩʩʝʨʪʘʮʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ ʨʝʰʘʪ ɹʟʘʜʘʯʠ, 

ʩʪʨʫʢʪʫʨʘ ʢʦʪʦʨʳʭ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 1.1.  

ʀʟ ʨʠʩ. 1.1 ʚʠʜʥʦ, ʯʪʦ ʚ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʩʦʟʜʘʪʴ ʜʚʝ ʛʨʫʧʧʳ ʤʝʪʦʜʦʚ ʜʣʷ 

ʜʚʠʞʠʪʝʣʝʡ ʠ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʦʚ ʇʈ, ʢʦʪʦʨʳʝ ʧʣʘʥʠʨʫʝʪʩʷ 
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ʦʙʲʝʜʠʥʠʪʴ ʦʜʥʠʤ ʦʙʱʠʤ ʧʦʜʭʦʜʦʤ, ʨʝʘʣʠʟʫʶʱʠʤ ʪʨʠ ʵʪʘʧʘ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤ 

ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʷʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ:  

1) ʚʳʷʚʣʝʥʠʝ ʚʦʟʥʠʢʘʶʱʠʭ ʜʝʬʝʢʪʦʚ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ;  

2) ʦʮʝʥʢʘ ʚʝʣʠʯʠʥ ʦʪʢʣʦʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʇʈ ʦʪ ʠʭ ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ 

ʠ ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʦʷʚʣʝʥʠʝʤ ʜʝʬʝʢʪʦʚ;  

3) ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʢʦʤʧʝʥʩʘʮʠʶ ʧʦʩʣʝʜʩʪʚʠʡ ʚʦʟʥʠʢʘʶʱʠʭ ʜʝʬʝʢʪʦʚ. 

 

 

 

ʈʠʩʫʥʦʢ 1.1 - ʉʪʨʫʢʪʫʨʘ ʤʝʪʦʜʦʚ ʩʠʥʪʝʟʘ ʩʠʩʪʝʤ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʦʪ 

ʧʦʷʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ ʚ ʇʈ 

 

ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʤʝʪʦʜʦʚ ʙʫʜʝʪ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʧʦʩʪʨʦʝʥʠʝ 

ʩʠʩʪʝʤ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʜʝʬʝʢʪʦʚ ʚ ʜʚʠʞʠʪʝʣʷʭ ʇʈ. ɺʥʘʯʘʣʝ 

ʧʣʘʥʠʨʫʝʪʩʷ ʩʦʟʜʘʪ ɹʤʝʪʦʜ ʧʦʩʪʨʦʝʥʠʷ ʙʘʥʢʦʚ ɼʅ ʜʣʷ ʜʚʠʞʠʪʝʣʝʡ ʇʈ ʥʘ ʦʩʥʦʚʝ 

ʣʦʛʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ. ɺ ʵʪʦʤ ʙʘʥʢʝ ʢʘʞʜʳʡ ʥʘʙʣʶʜʘʪʝʣʴ ʜʦʣʞʝʥ 

ɼʚʠʞʠʪʝʣʠ ʇʈ 

ʄʝʪʦʜ ʩʠʥʪʝʟʘ ʙʘʥʢʦʚ ɼʅ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ ʠ ʠʟʤʝʥʝʥʠʡ 

ʧʘʨʘʤʝʪʨʦʚ, ʧʦʷʚʣʷʶʱʠʭʩʷ ʚ 

ʜʚʠʞʠʪʝʣʷʭ  
 

ʅʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʝ 

ʜʘʪʯʠʢʠ ʇʈ 

ʄʝʪʦʜ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʪʢʣʦʥʝʥʠʡ 

ʧʘʨʘʤʝʪʨʦʚ ʩ ʧʦʤʦʱʴʶ ʅʇʉ, 

ʧʦʩʪʨʦʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʫʧʨʦʱʸʥʥʳʭ 

ʤʦʜʝʣʝʡ ʜʚʠʞʠʪʝʣʝʡ 

ʂʦʤʧʝʥʩʘʮʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʜʝʬʝʢʪʦʚ ʠ 

ʠʟʤʝʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʠʪʝʣʝʡ ʟʘ 

ʩʯʝʪ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ 

ʇʈ 

ʂʦʤʧʝʥʩʘʮʠʷ ʚʳʷʚʣʝʥʥʳʭ ʠ 

ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʦʰʠʙʦʢ ʚ 

ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʦʚ 

ʄʝʪʦʜ ʩʠʥʪʝʟʘ ʙʘʥʢʦʚ ɼʅ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʠ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʚʝʣʠʯʠʥ ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ 

ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ 

ʜʘʪʯʠʢʘʭ ʇʈ ʥʘ ʦʩʥʦʚʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ 

ʤʦʜʝʣʝʡ ʇʈ 
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ʩʪʨʦʠʪʴʩʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦʡ ʥʦʚʦʡ ʧʨʦʮʝʜʫʨʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʙʳʪʴ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʥʘʙʦʨʫ ʚʦʟʤʦʞʥʳʭ ʜʝʬʝʢʪʦʚ ʠ 

ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʢ ʦʩʪʘʣʴʥʳʤ. ʕʪʦ ʟʘ ʩʯʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʥʝʚʷʟʦʢ ʚʩʝʭ 

ʥʘʙʣʶʜʘʪʝʣʝʡ ʧʦʟʚʦʣʠʪ ʦʙʝʩʧʝʯʠʪʴ ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʚʳʷʚʣʝʥʠʝ ʤʝʩʪ ʧʦʷʚʣʝʥʠʷ 

ʤʥʦʛʠʭ ʜʝʬʝʢʪʦʚ ʚ ʜʚʠʞʠʪʝʣʷʭ ʇʈ. 

ʇʦʩʣʝ ʵʪʦʛʦ ʜʦʣʞʥʘ ʙʳʪʴ ʨʝʰʝʥʘ ʟʘʜʘʯʘ ʦʮʝʥʢʠ ʚʝʣʠʯʠʥ ʦʪʢʣʦʥʝʥʠʡ 

ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʠʪʝʣʝʡ ʇʈ ʦʪ ʩʚʦʠʭ ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʦʰʠʙʦʢ ʚ 

ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʦʚ ʠʭ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʦʷʚʣʝʥʠʝʤ ʫʞʝ 

ʚʳʷʚʣʝʥʥʳʭ ʜʝʬʝʢʪʦʚ. ɼʣʷ ʵʪʦʛʦ ʙʫʜʝʪ ʩʦʟʜʘʥ ʤʝʪʦʜ ʧʦʩʪʨʦʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʅʇʉ, ʩʠʥʪʝʟʠʨʫʝʤʳʭ ʥʘ ʦʩʥʦʚʝ ʫʧʨʦʱʸʥʥʳʭ (ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ) ʤʦʜʝʣʝʡ 

ʜʚʠʞʠʪʝʣʝʡ, ʫʯʠʪʳʚʘʶʱʠʭ ʪʦʣʴʢʦ ʨʘʥʝʝ ʚʳʷʚʣʝʥʥʳʝ ʜʝʬʝʢʪʳ. ɿʘ ʩʯʝʪ ʵʪʦʛʦ 

ʜʦʣʞʥʘ ʩʥʠʟʠʪʩɹʷ ʩʣʦʞʥʦʩʪʴ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤ, ʩʦʟʜʘʚʘʝʤʳʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʠʧʦʚʳʭ ʙʦʨʪʦʚʳʭ ʕɺʄ ʨʦʙʦʪʦʚ. 

ɺ ʟʘʢʣʶʯʝʥʠʠ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʦʪ ʚʦʟʥʠʢʘʶʱʠʭ 

ʜʝʬʝʢʪʦʚ ʚ ʜʚʠʞʠʪʝʣʷʭ ʇʈ ʩ ʧʦʤʦʱʴʶ ʠʟʚʝʩʪʥʦʛʦ ʧʦʜʭʦʜʘ [50] ʙʫʜʝʪ 

ʩʠʥʪʝʟʠʨʦʚʘʥʦ ʉʂʋ, ʢʦʪʦʨʦʝ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʧʨʘʚʣʷʶʱʠʭ 

ʚʦʟʜʝʡʩʪʚʠʡ ʙʫʜʫʪ ʫʯʠʪʳʚʘʪʴ ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳʝ ʩ ʧʦʤʦʱʴʶ ʅʇʉ ʦʮʝʥʢʠ ʚʝʣʠʯʠʥ 

ʦʪʢʣʦʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʠʪʝʣʝʡ ʦʪ ʠʭ ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʦʰʠʙʦʢ ʚ 

ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʦʚ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʚʳʷʚʣʝʥʠʷ ʠ ʢʦʤʧʝʥʩʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʜʝʬʝʢʪʦʚ ʚ 

ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʘʭ ʇʈ ʚ ʜʠʩʩʝʨʪʘʮʠʠ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʦʣʴʢʦ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʵʪʠʭ ʨʦʙʦʪʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʩʦʜʝʨʞʘʪ ʧʝʨʝʤʝʥʥʳʭ ʠʣʠ 

ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʥʦ ʧʨʠ ʵʪʦʤ ʧʦʟʚʦʣʷʶʪ ʩʚʷʟʘʪʴ ʚʩʝ ʧʘʨʘʤʝʪʨʳ ʠʭ 

ʜʚʠʞʝʥʠʷ ʠ ʧʝʨʝʤʝʥʥʳʝ, ʠʟʤʝʨʷʝʤʳʝ ʥʘʚʠʛʘʮʠʦʥʥʳʤʠ ʜʘʪʯʠʢʘʤʠ. ɼʦʩʪʦʠʥʩʪʚʦʤ 

ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʙʫʜʝʪ ʧʨʦʩʪʦʪʘ ʨʝʘʣʠʟʘʮʠʠ ʠ ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʢʦʤʧʝʥʩʘʮʠʠ 

ʧʦʩʣʝʜʩʪʚʠʡ ʚʳʷʚʣʷʝʤʳʭ ʜʝʬʝʢʪʦʚ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʩʫʱʝʩʪʚʝʥʥʦʡ 

ʧʝʨʝʤʝʥʥʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʇʨʠ ʵʪʦʤ ʩʦʟʜʘʥʥʳʡ ʥʦʚʳʡ ʤʝʪʦʜ ʩʠʥʪʝʟʘ ʩʠʩʪʝʤ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ 

ʧʦʷʚʣʷʶʱʠʭʩʷ ʜʝʬʝʢʪʦʚ ʚ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʘʭ ʇʈ ʙʫʜʝʪ 

ʩʦʜʝʨʞʘʪʴ ʪʨʠ ʦʩʥʦʚʥʳʭ ʵʪʘʧʘ. ʅʘ ʧʝʨʚʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʨʘʚʥʝʥʠʡ 
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ʢʠʥʝʤʘʪʠʢʠ ʇʈ ʙʫʜʫʪ ʩʦʟʜʘʥʳ ɼʅ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʚʦʟʥʠʢʘʶʱʠʭ ʜʝʬʝʢʪʦʚ. ɿʘʪʝʤ 

ʙʫʜʫʪ ʧʦʩʪʨʦʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʥʘʙʣʶʜʘʪʝʣʠ ʜʣʷ ʪʦʯʥʦʡ ʦʮʝʥʢʠ ʚʝʣʠʯʠʥ 

ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ ʜʝʬʝʢʪʥʳʭ ʜʘʪʯʠʢʦʚ. ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʧʦʣʫʯʝʥʥʳʝ ʚʝʣʠʯʠʥʳ 

ʦʰʠʙʦʢ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʩʠʛʥʘʣʦʚ ʚ 

ʢʘʥʘʣʘʭ ʫʧʨʘʚʣʝʥʠʷ ʇʈ, ʛʘʨʘʥʪʠʨʫʶʱʠʭ ʦʧʝʨʘʪʠʚʥʦʝ ʧʘʨʠʨʦʚʘʥʠʝ ʵʪʠʭ ʜʝʬʝʢʪʦʚ.  

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʚʩʝʭ ʵʪʠʭ ʟʘʜʘʯ ʜʦʣʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʩʦʟʜʘʥʠʝ 

ʦʙʝɦʛʦ ʧʦʜʭʦʜʘ ʢ ʩʠʥʪʝʟʫ ʣʝʛʢʦʨʝʘʣʠʟʫʝʤʳʭ ʩʠʩʪʝʤ ʫʩʪʨʘʥʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʦʪ 

ʧʦʷʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ ʚ ʜʚʠʞʠʪʝʣʷʭ ʠ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʘʭ ʇʈ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʜʦʣʞʠʪʴ ʫʩʧʝʰʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʵʪʠʭ ʨʦʙʦʪʦʚ ʧʨʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʜʝʬʝʢʪʦʚ, ʩʦʭʨʘʥʷʷ ʠʭ ʚʘʞʥʝʡʰʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʜʦʧʫʩʪʠʤʳʭ 

ʧʨʝʜʝʣʘʭ.  
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2. ʈɸɿʈɸɹʆʊʂɸ ʄɽʊʆɼɸ ʇʆʉʊʈʆɽʅʀʗ ɹɸʅʂʆɺ 

ɼʀɸɻʅʆʉʊʀʏɽʉʂʀʍ ʅɸɹʃʖɼɸʊɽʃɽʁ ɼʃʗ ʆʇɽʈɸʊʀɺʅʆɻʆ 

ɺʓʗɺʃɽʅʀʗ ɼɽʌɽʂʊʆɺ ʀ ʀɿʄɽʅɽʅʀʁ ʇɸʈɸʄɽʊʈʆɺ ɺ 

ɼɺʀɾʀʊɽʃʗʍ ʇʆɼɺʆɼʅʓʍ ʈʆɹʆʊʆɺ 

 

ɺ ʵʪʦʡ ʛʣʘʚʝ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʧʨʝʜʝʣʝʥʥʦʡ ʚʳʰʝ ʩʪʨʫʢʪʫʨʦʡ ʟʘʜʘʯ 

ʜʠʩʩʝʨʪʘʮʠʠ (ʩʤ. ʨʠʩ. 1.1), ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʤʝʪʦʜ ʧʦʩʪʨʦʝʥʠʷ ʙʘʥʢʦʚ ɼʅ ʜʣʷ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ ʠ ʦʪʢʣʦʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʦʪ ʥʦʤʠʥʘʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ ʚ ʜʚʠʞʠʪʝʣʷʭ ʇʈ. ɺʥʘʯʘʣʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʧʦʩʪʨʦʝʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʵʪʠʭ ʜʚʠʞʠʪʝʣʝʡ, ʫʯʠʪʳʚʘʶʱʠʭ ʠʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥ 

ʘʢʪʠʚʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʷʢʦʨʥʳʭ ʮʝʧʝʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ, ʚʥʝʰʥʠʭ ʤʦʤʝʥʪʥʳʭ 

ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʧʦʷʚʣʝʥʠʝ ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʦʚ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ 

ʚʨʘɦʝʥʠʷ ʠʭ ʚʳʭʦʜʥʳʭ ʚʘʣʦʚ. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʪʠʭ ʤʦʜʝʣʝʡ ʠ ʣʦʛʠʢʦ-

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʩʦʟʜʘʥ ʤʝʪʦʜ ʧʦʩʪʨʦʝʥʠʷ ʙʘʥʢʘ ɼʅ ʜʣʷ ʜʚʠʞʠʪʝʣʝʡ ʇʈ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʣʠʥʝʡʥʳʤʠ ʤʝʪʦʜʘʤʠ ʦʙʥʘʨʫʞʠʚʘʪʴ ʜʝʬʝʢʪ r ʚ ʩʫʱʝʩʪʚʝʥʥʦ 

ʥʝʣʠʥʝʡʥʳʭ ʩʠʩʪʝʤʘʭ. ʆʜʥʘʢʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʠʧʦʚʦʛʦ ʣʦʛʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʧʦʜʭʦʜʘ ʧʨʝʜʣʦʞʝʥʥʘʷ ʥʦʚʘʷ ʧʨʦʮʝʜʫʨʘ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʠʪʴ 

ʙʘʥʢʠ ɼʅ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʢʦ ʤʥʦʛʠʤ ʪʠʧʘʤ ʜʝʬʝʢʪʦʚ. ɺ 

ʟʘʢʣʶʯʝʥʠʠ ʚʳʧʦʣʥʝʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʦʟʜʘʥʥʳʭ ɼʅ, ʨʝʟʫʣʴʪʘʪʳ 

ʢʦʪʦʨʦʛʦ ʧʦʜʪʚʝʨʜʠʣʠ ʠʭ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ.  

 

2.1. ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʜʚʠʞʠʪʝʣʝʡ ʨʦʙʦʪʦʚ, ʫʯʠʪʳʚʘʶʱʠʝ ʧʦʷʚʣʝʥʠʝ 

ʜʝʬʝʢʪʦʚ 

ʕʢʩʧʣʫʘʪʘʮʠʷ ʇʈ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʦʷʚʣʝʥʠʝ ʜʝʬʝʢʪʦʚ ʚ ʠʭ ʜʚʠʞʠʪʝʣʷʭ, 

ʚʳʟʳʚʘʶʱʠʭ ʦʪʢʣʦʥʝʥʠʝ ʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʪ ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʘ ʪʘʢʞʝ ʦʰʠʙʦʢ 

ʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʘʪʯʠʢʘʭ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ, ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʥʠʞʝʥʠʶ 

ʪʦʯʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʇʈ ʧʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʪʨʘʝʢʪʦʨʠʷʤ, ʘʚʘʨʠʡʥʳʤ ʩʠʪʫʘʮʠʷʤ 

ʠʣʠ ʜʘʞʝ ʢ ʧʦʪʝʨʝ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʨʦʙʦʪʦʚ [59]. ʇʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʦʛʦ ʤʝʪʦʜʘ 

ʩʠʥʪʝʟʘ ɼʅ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ ʵʪʠʭ ʜʝʬʝʢʪʦʚ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʣʝʜʫʝʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʪʦʯʥʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʠʭ 
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ʜʚʠʞʠʪʝʣʝʡ, ʫʯʠʪʳʚʘʶʱʠʝ ʚʩʝ ʯʘʩʪʦ ʚʦʟʥʠʢʘʶʱʠʝ ʜʝʬʝʢʪʳ. 

ɺ ʇʈ ʦʙʳʯʥʦ ʠʩʧʦʣʴʟʫʶʪʩ ̫ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʠ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 

ʥʝʟʘʚʠʩʠʤʦʛʦ ʚʦʟʙʫʞʜʝʥʠʷ ʠʣʠ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʤʘʛʥʠʪʘʤʠ, ʢʦʪʦʨʳʝ ʦʩʥʘʱʘʶʪʩʷ 

ʜʘʪʯʠʢʘʤʠ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ‫ὸ ʚʨʘʱʝʥʠʷ ʠʭ ʚʳʭʦʜʥʳʭ ʚʘʣʦʚ ʠ ʜʘʪʯʠʢʘʤʠ ʪʦʢʘ 

Ὅὸ ̉ ̖̫ʢʦʨʥʳʭ ʮʝʧʝʡ [27, 88]. ɺ ʵʪʠʭ ʜʚʠʞʠʪʝʣʷʭ ʚʦʟʤʦʞʥʦ ʧʦʷʚʣʝʥʠʝ:  

1) ʜʝʬʝʢʪʦʚ ʚ ʜʘʪʯʠʢʘʭ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʧʦʷʚʣʝʥʠʶ 

ʧʦʩʪʦʷʥʥʳʭ ʠʣʠ ʧʝʨʝʤʝʥʥʳʭ ʦʰʠʙʦʢ ;‫ὸ ʚ ʠʭ ʧʦʢʘʟʘʥʠʷʭ  

2) ʠʟʙʳʪʦʯʥʦʛʦ ʥʘʛʨʝʚʘ ʜʚʠʛʘʪʝʣʷ ʠʣʠ ʟʘʤʳʢʘʥʠ ̫ ʚʠʪʢʦʚ ʦʙʤʦʪʦʢ, 

ʧʨʠʚʦʜʷʱʠʭ ʢ ʠʟʤʝʥʝʥʠʷʤ ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ 

Ὑ̠ ʥʘ ʚʝʣʠʯʠʥ rὙ̠;  

3) ʧʦʷʚʣʝʥʠʝ ʥʘ ʚʳʭʦʜʥʳʭ ʚʘʣʘʭ ʜʚʠʞʠʪʝʣʝʡ ʥʝʠʟʚʝʩʪʥʳʭ ʚʥʝʰʥʠʭ 

ʤʦʤʝʥʪʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ὓ̃ ὸ. 

ʉ ʫʯʝʪʦʤ ʵʪʠʭ ʜʝʬʝʢʪʦʚ ʢʘʞʜʳʡ ʦʪʜʝʣʴʥʳʡ ʜʚʠʞʠʪʝʣʴ ʤʦʞʥʦ ʦʧʠʩʘʪʴ 

ʩʠʩʪʝʤʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ ʚʠʜʘ [2, 88] 

 

ὼ ὸ
Ὧ̃

ὐ̅
ὼ ὸ

Ὧ̍

ὐ̅
ὼ ὸ

ὓ̃ ὼ̅ ὸȟὸ ὓ̃ ὸ

ὐ̅
Σ 

ὼ ὸ
Ὧ

ὒ̠
ὼ ὸ

Ὑ̠ Ὑ̠

ὒ̠
ὼ ὸ

Ὧ̔

ὒ̠
όὸΣ 

 

 

 

(2.1) 

ʛʜʝ  

 

ὓ̃ ὼ̅ ὸȟὸ Ὂ ί Ὄ̄ ὅ̅ὼ ὸ ȿὼ ὸȿ ὅ ̅ ȿ̇̇ ȿ̇ , 

ί ὴ ίὭὫὲὼ ὸ ὴ ή, 

ὴ Ὄ̄ ὼ̅ ὸ
̑

̇ ̅
, 

ή Ὄ̄ ὼ̅ ὸ Ὄ̄ ὼ̅ ὸ ‡̑ , 

Ὄ̄ ̅ Ὄ̄ ̙ ίὭὫὲὼ‏ ὸ , 

‡̑
‡̇ ὸȟʝʩʣʠ ίὭὫὲὼ ὸ ίὭὫὲ‡̇ ὸ ȟ

πȟ ʝʩʣʠ ίὭὫὲὼ ὸ ίὭὫὲ‡̇ ὸ ȟ
 

(2.2) 
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ὼ ‫ὸ ʠ ὼ Ὅ̠ὸ ï ʧʝʨʝʤʝʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʜʚʠʞʠʪʝʣʷ;  όὸ ï ʚʭʦʜʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ; ὒ̠ ï ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʮʝʧʠ ʷʢʦʨʷ; Ὧï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʪʠʚʦ-ʵ.ʜ.ʩ.; Ὧ̔ ï 

ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ ʫʩʠʣʠʪʝʣʷ ʤʦʱʥʦʩʪʠ; Ὧ̍ ï ʢʦʵʬʬʠʮʠʝʥʪ ʢʨʫʪʷʱʝʛʦ 

ʤʦʤʝʥʪʘ; Ὧ̃ ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʷʟʢʦʛʦ ʪʨʝʥʠʷ; ‡̇ ὸ ï ʩʢʦʨʦʩʪʴ ʧʝʨʝʤʝʱʝʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʞʠʜʢʦʩʪʠ ʚʜʦʣʴ ʦʩʠ ʚʠʥʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʇʈ;  Ὄ̄  ̅  ʠ Ὄ̄  ̙ ï 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʡ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʰʘʛʠ ʚʠʥʪʘ; ‏  ï ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʘʷ 

ʧʦʧʨʘʚʢʘ ʥʘ ʰʘʛ ʚʠʥʪʘ; Ὂ  ï ʦʙʦʙʱʝʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʤʦʤʝʥʪʘ; ὅ  ï 

ʢʦʵʬʬʠʮʠʝʥʪ ʤʦʤʝʥʪʘ ʚʠʥʪʘ ʧʨʠ ‫ὸ π; ὅï ʢʦʵʬʬʠʮʠʝʥʪ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ 

ʫʤʝʥʴʰʝʥʠʝ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ ʠ ʤʦʤʝʥʪʘ ʚʠʥʪʘ ʧʨʠ ‫ὸ π; ὅ ï ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʨʦʬʠʣʴʥʳʭ ʧʦʪʝʨʴ ʚʠʥʪʘ; ”̇ ï ʧʣʦʪʥʦʩʪʴ ʦʢʨʫʞʘʶʱʝʡ ʞʠʜʢʦʩʪʠ; Ὓ̅  ï ʧʣʦʱʘʜʴ 

ʜʠʩʢʘ ʚʠʥʪʘ; ὐ̅  ï ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʚʨʘʱʘʶʱʠʭʩʷ ʯʘʩʪʝʡ ʜʚʠʞʠʪʝʣʷ ʩ ʫʯʝʪʦʤ 

ʧʨʠʩʦʝʜʠʥʝʥʥʦʛʦ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ ʞʠʜʢʦʩʪʠ; ί ï ʘʙʩʦʣʶʪʥʦʝ ʩʢʦʣʴʞʝʥʠʝ ʚʠʥʪʘ; 

ὓ̃ ὸ̅ ï ʤʦʤʝʥʪ ʥʘ ʚʘʣʫ ʜʚʠʞʠʪʝʣʷ ʦʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʠʥʪʘ ʩ ʚʷʟʢʦʡ ʩʨʝʜʦʡ;  ὴ, 

ή ʠ ‡̑ ï ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʝ ʧʝʨʝʤʝʥʥʳʝ.  

ʇʨʠ ʩʠʥʪʝʟʝ ɼʅ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʣʦʛʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʩʠʩʪʝʤʫ 

ʫʨʘʚʥʝʥʠʡ (2.1) ʫʜʦʙʥʦ ʧʝʨʝʧʠʩʘʪʴ ʚ ʤʘʪʨʠʯʥʦʤ ʚʠʜʝ  

 

ὼὸ ὃὼὸ ὄόὸ ‰ὼὸ,ὸ ὈὨὸ,  

ώὸ ὼ˞ὸ +Ὀ,‫ὸ  

 

(2.3) 

 

ʛʜʝ ὃᶰὙ  ï ʤʘʪʨʠʮʘ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʜʚʠʞʠʪʝʣʷ; ὼὸᶰὙ  ï ʚʝʢʪʦʨ 

ʩʦʩʪʦʷʥʠʷ; ὄᶰὙ  ï ʤʘʪʨʠʮʘ-ʩʪʦʣʙʝʮ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʩʠʣʝʥʠʷ ʧʨʠ 

ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ; ώὸᶰὙ  ï ʠʟʤʝʨʷʝʤʳʝ ʜʘʪʯʠʢʘʤʠ ʧʝʨʝʤʝʥʥʳʝ 

ʩʦʩʪʦʷʥʠʷ; ὈᶰὙ  ï ʤʘʪʨʠʮʘ ʜʝʬʝʢʪʦʚ, ʫʢʘʟʳʚʘʶʱʘʷ ʤʝʩʪʦ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʜʝʬʝʢʪʦʚ; ὨὸᶰὙ  ï ʚʝʢʪʦʨ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʜʝʬʝʢʪ r (ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʜʝʬʝʢʪʦʚ ʚʩʝ ʵʣʝʤʝʥʪʳ ʚʝʢʪʦʨʘ Ὠὸ ʨʘʚʥʳ ʥʫʣʶ, ʘ ʧʨʠ ʠʭ ʧʦʷʚʣʝʥʠʠ ʢʦʥʢʨʝʪʥʳʡ 

ʵʣʝʤʝʥʪ ʩʪʘʥʦʚʠʪʩʷ ʥʝʥʫʣʝʚʳʤ); ὅᶰὙ  ï ʤʘʪʨʠʮʘ ʚʳʭʦʜʘ, ʩʚʷʟʳʚʘʶʱʘʷ ʚʝʢʪʦʨ 

ʧʝʨʝʤʝʥʥʳʭ ʩʦʩʪʦʷʥʠʷ ʩ ʚʝʢʪʦʨʦʤ ʠʟʤʝʨʝʥʠʡ; ‰ὼὸ,ὸᶰὙ  ï ʚʝʢʪʦʨʥʘʷ ʬʫʥʢʮʠʷ, 

ʫʯʠʪʳʚʘʶʱʘʷ ʥʝʣʠʥʝʡʥʦʩʪʠ ʵʣʝʢʪʨʦʧʨʠʚʦʜʘ; Ὀ ᶰὙ  ï ʚʝʢʪʦʨ ʜʝʬʝʢʪʦʚ ʚ 
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ʜʘʪʯʠʢʘʭ ʜʚʠʞʠʪʝʣʷ, ʫʢʘʟʳʚʘʶʱʠʡ ʜʘʪʯʠʢ, ʚ ʢʦʪʦʨʦʤ ʚʦʟʥʠʢ ʜʝʬʝʢʪ. 

ɿʘʧʠʩʘʥʥʳʝ ʚ (2.3) ʤʘʪʨʠʮʳ ʠ ʚʝʢʪʦʨ rʠʤʝʁʪ ʚʠʜ:  

 

ὃ

̃

̅

̍

̅

̠

̠

̠

Σ      ὄ
π
̔

̠

Σ       ὅ
ρ π
π ρ

Σ       Ὀ
ρ π
π ρ

, 

Ὀ
ρ
π
ȟ            ‰ὼὸΣὸ

̃̅ ȟ

̅

π
,           ὼὸ

‫ὸ
Ὅ̠ὸ

, 

ώὸ
ώ ὸ
ώ ὸ

‫ὸ ‫ὸ
Ὅ̠ὸ

,         Ὠὸ
Ὠ ὸ
Ὠ ὸ

, 
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̅
,  Ὠ ὸ ̠

̠
Ὅ̠ὸ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ (2.3) ʢʘʞʜʦʛʦ ʜʚʠʞʠʪʝʣ ̫ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʠʩʪʝʤʦʡ 

ʥʝʣʠʥʝʡʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʫʯʠʪʳʚʘʶʱʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʠʥʪʘ 

ʩ ʚʷʟʢʦʡ ʩʨʝʜʦʡ ʠ ʪʠʧʦʚʳʝ ʜʝʬʝʢʪʳ. ʕʪʘ ʤʦʜʝʣʴ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʩʠʥʪʝʟʘ ʙʘʥʢʘ ɼʅ 

ʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʜʝʬʝʢʪʦʚ. ʂʘʞʜʳʡ ʥʘʙʣʶʜʘʪʝʣʴ ʚ ʙʘʥʢʝ ʜʦʣʞʝʥ 

ʩʠʥʪʝʟʠʨʦʚʘʪʴʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʬʦʨʤʠʨʫʝʤʘʷ ʠʤ ʥʝʚʷʟʢʘ ʨʝʘʛʠʨʦʚʘʣʘ (ʙʳʣʘ 

ʯʫʚʩʪʚʠʪʝʣʴʥʘ) ʥʘ ʧʦʷʚʣʝʥʠʝ ʨʘʟʣʠʯʥʦʡ ʢʦʤʙʠʥʘʮʠʠ ʥʝʥʫʣʝʚʳʭ ʬʫʥʢʮʠʡ Ὠ ὸ, 

Ὠ ὸ ʠ .‫ὸ 

 

2.2. ʄʝʪʦʜ ʧʦʩʪʨʦʝʥʠʷ ʙʘʥʢʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʥʘʙʣʶʜʘʪʝʣʝʡ ʜʣʷ 

ʜʚʠʞʠʪʝʣʝʡ, ʦʧʠʩʳʚʘʝʤʳʭ ʥʝʣʠʥʝʡʥʳʤʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ ʚ ʜʚʠʞʠʪʝʣʷʭ ʇʈ, ʦʧʠʩʳʚʘʝʤʳʭ ʩʫʱʝʩʪʚʝʥʥʦ 

ʥʝʣʠʥʝʡʥʳʤʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ (2.2), ʚʦʩʧʦʣʴʟʫʝʤʩʷ ʣʦʛʠʢʦ-

ʜʠʥʘʤʠʯʝʩʢʠʤ ʧʦʜʭʦʜʦʤ [14, 17, 90] ʢ ʧʦʩʪʨʦʝʥʠʶ ɼʅ, ʧʦʟʚʦʣʷʶʱʠʤ ʪʦʣʴʢʦ 

ʣʠʥʝʡʥʳʤʠ ʤʝʪʦʜʘʤʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʙʥʘʨʫʞʝʥʠʝ ʜʝʬʝʢʪʦʚ ʚ ʩʫʱʝʩʪʚʝʥʥʦ 

ʥʝʣʠʥʝʡʥʳʭ ʩʠʩʪʝʤʘʭ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʪʠʧʦʚʦʛʦ ʣʦʛʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʪʦʣʴʢʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ɼʅ ʢ ʩʪʨʦʛʦ ʟʘʜʘʥʥʳʤ ʦʧʨʝʜʝʣʝʥʥʳʤ 

ʜʝʬʝʢʪʘʤ, ʙʫʜʝʪ ʨʝʘʣʠʟʦʚʘʥ ʥʦʚʳʡ ʘʣʛʦʨʠʪʤ ʩʠʥʪʝʟʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʩʪʨʦʠʪʴ 

ʥʘʙʣʶʜʘʪʝʣʠ, ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʢ ʨʘʟʣʠʯʥʳʤ ʥʘʙʦʨʘʤ ʜʝʬʝʢʪʦʚ. ʊʦ ʝʩʪʴ ʙʫʜʝʪ 
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ʩʬʦʨʤʠʨʦʚʘʥ ʪʘʢʦʡ ʙʘʥʢ ɼʅ, ʢʦʪʦʨʳʡ ʦʙʝʩʧʝʯʠʪ ʦʜʥʦʚʨʝʤʝʥʥʦʝ ʦʙʥʘʨʫʞʝʥʠʝ 

ʤʥʦʛʠʭ ʜʝʬʝʢʪʦʚ. 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʥʘ ʦʩʥʦʚʝ ʣʦʛʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʤʝʪʦʜ ʩʠʥʪʝʟʘ ɼʅ 

ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ ʵʪʘʧʦʚ:  

1) ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʩʭʦʜʥʦʡ ʥʝʣʠʥʝʡʥʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʤʦʜʝʣʠ (2.2) ʢ 

ʣʠʥʝʡʥʦʡ ʧʫʪʝʤ ʦʪʙʨʘʩʳʚʘʥʠʷ ʥʝʣʠʥʝʡʥʦʛʦ ʯʣʝʥʘ ‰ὼὸ, ὸ; 

2) ʨʝʰʝʥʠʝ (c ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʝʮʠʘʣʴʥʦʛʦ ʘʣʛʦʨʠʪʤʘ) ʟʘʜʘʯʠ ʩʠʥʪʝʟʘ 

ʣʠʥʝʡʥʳʭ ɼʅ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʦʙʝʩʧʝʯʠʪʴ ʙʳʩʪʨʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʬʘʢʪʦʚ 

ʧʦʷʚʣʝʥʠʷ ʚ (2.2) ʢʦʥʢʨʝʪʥʳʭ ʥʝʥʫʣʝʚʳʭ ʬʫʥʢʮʠʡ Ὠ ὸ, Ὠ ὸ ʠ ;‫ὸ 

3) ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʣʛʝʙʨʘʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʥʝʣʠʥʝʡʥʳʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʠ ʜʦʙʘʚʣʝʥʠʝ ʠʭ ʢ ʧʦʣʫʯʝʥʥʳʤ ʣʠʥʝʡʥʳʤ ɼʅ.  

ʇʦʩʣʝ ʦʪʙʨʘʩʳʚʘʥʠʷ ʩʦʩʪʘʚʣʷʶʱʝʡ ‰ὼὸ, ὸ ʩʠʩʪʝʤʘ (2.2) ʧʨʠʥʠʤʘʝʪ ʚʠʜ: 

 

ὼὸ ὃὼὸ ὄόὸ ὈὨὸΣ  

ώὸ ὼ˞ὸ ҌὈ‫ὸΦ 

(2.4) 

 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʩʠʥʪʝʟʘ ʣʠʥʝʡʥʳʝ ɼʅ ʩʦʛʣʘʩʥʦ ʣʦʛʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʦʤʫ 

ʧʦʜʭʦʜʫ ʦʧʠʩʳʚʘʶʪʩʷ ʦʙʠɦʤ ʤʘʪʨʠʯʥʳʤ ʫʨʘʚʥʝʥʠʝʤ ʚʠʜʘ [14, 90]:  

 

ὼz ὸ ὃzὼz ὸ ὄzόὸ ὐzώὸ ὑzὩ ὸΣ 

ώz ὸ ὅzὼz ὸΣ 

 

(2.5) 

 

ʛʜʝ ὼz ὸᶰὙ  ï ʚʝʢʪʦʨ ʩʦʩʪʦʷʥʠʷ ɼʅ; ώz ὸᶰὙ  ï ʚʳʭʦʜʥʦʡ ʩʠʛʥʘʣ; ὃz ᶰὙ  

ï ʤʘʪʨʠʮʘ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ɼʅ; ὄz ὸᶰὙ  ï ʤʘʪʨʠʮʘ-ʩʪʦʣʙʝʮ ʧʨʠ 

ʫʧʨʘʚʣʝʥʠʠ όὸ ɼʅ; ὅzᶰὙ  ï ʤʘʪʨʠʮʘ-ʩʪʨʦʢʘ, ʩʚʷʟʳʚʘʶʱʘʷ ὼz ὸ ʩ ώz ὸ;  

ὐzᶰὙ  ï ʤʘʪʨʠʮʘ ʧʨʠ ώὸ; ὑz ᶰὙ  ï ʤʘʪʨʠʮʘ-ʩʪʦʣʙʝʮ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʥʘʙʣʶʜʘʪʝʣʷ; Ὡ ὸ ɴὙ  ï ʥʝʚʷʟʢʘ, ʬʦʨʤʠʨʫʝʤʘʷ ɼʅ; Ὧ ς ï 

ʨʘʟʤʝʨʥʦʩʪʴ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ ɼʅ (ʧʦʨʷʜʦʢ ɼʅ). 

ʄʘʪʨʠʮʳ ὃz, ὄz, ὐz, ʚʝʢʪʦʨ r ὑz ʠ ὅz, ʘ ʪʘʢʞʝ ʢʦʥʢʨʝʪʥʳʡ ʧʦʨʷʜʦʢ ɼʅ 
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ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʩʠʥʪʝʟʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʬʦʨʤʠʨʫʝʤʘʷ ʠʤʠ 

ʥʝʚʷʟʢʘ Ὡ ὸ ʙʳʣʘ ʯʫʚʩʪʚʠʪʝʣʴʥʘ ʢ ʦʜʥʦʡ ʠʣʠ ʥʝʩʢʦʣʴʢʠʤ ʥʝʥʫʣʝʚʳʤ ʬʫʥʢʮʠʷʤ 

Ὠ ὸ, Ὠ ὸ ʠ ‫ὸ. ɽʩʣʠ ʚʩʝ ʵʪʠ ʬʫʥʢʮʠʠ ʥʫʣʝʚʳʝ, ʪʦ Ὡ ὸ π, ʘ ʠʥʘʯʝ Ὡ ὸ π. 

ʅʝʚʷʟʢʘ ɼʅ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʚʳʨʘʞʝʥʠ:̫  

 

Ὡ ὸ Ὑzώὸ ώz ὸ, (2.6) 

 

ʛʜʝ ʚʝʢʪʦʨ Ὑz ᶰὙ  ʩʚʷʟʳʚʘʝʪ ʚʳʭʦʜʳ ʜʠʘʛʥʦʩʪʠʨʫʝʤʦʛʦ ʜʚʠʞʠʪʝʣʷ ʇʈ ʠ 

ʩʠʥʪʝʟʠʨʫʝʤʦʛʦ ɼʅ.  

ʇʝʨʝʜ ʧʦʩʪʨʦʝʥʠʝʤ ɼʅ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʩʦʦʪʥʦʰʝʥʠʷ, ʩʚʷʟʳʚʘʶʱʠʝ 

ʤʘʪʨʠʮʳ ʠ ʚʝʢʪʦʨ r ὃz, ὄz, ὐz, ὅzȟὙz ʠ ὑz, ʬʦʨʤʠʨʫʶʱʠʝ ɼʅ, ʩ ʚʝʢʪʦʨʘʤʠ ʠ 

ʤʘʪʨʠʮʘʤʠ, ʦʧʠʩʳʚʘʶʱʠʤʠ ʜʠʘʛʥʦʩʪʠʨʫʝʤʳʡ ʜʚʠʞʠʪʝʣʴ (2.2).  ɼʣʷ ʵʪʦʛʦ ʚʚʝʜʝʤ 

ʤʘʪʨʠʮʫ ɮz, ʜʣʷ ʢʦʪʦʨʦʡ ʧʨʠ Ὠ ὸ π, Ὠ ὸ π ʠ ‫ὸ π ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʴʩʷ 

ʨʘʚʝʥʩʪʚʦ 

 

ɮzὼὸ ὼz ὸȢ (2.7) 

 

ʇʨʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʚ ʚʳʨʘʞʝʥʠʝ (2.7) ʠ ʧʦʜʩʪʘʚʠʚ ʚʤʝʩʪʦ ὼὸ ʠ ὼz ὸ 

ʧʨʘʚʳʝ ʯʘʩʪʠ ʫʨʘʚʥʝʥʠʡ (2.2) ʠ (2.5), ʘ ʪʘʢʞʝ ʧʨʝʜʧʦʣʘʛʘʷ, ʯʪʦ Ὡ ὸ π (ʪ.ʝ. ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʜʝʬʝʢʪʦʚ), ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʚʳʨʘʞʝʥʠʝ: 

 

ɮzὃὼὸ ɮzὄόὸ ὃzὼz ὸ ὄzόὸ ὐzώὸȟ 

 

ʠʟ ʢʦʪʦʨʦʛʦ ʩ ʫʯʝʪʦʤ ʚʪʦʨʦʛʦ ʫʨʘʚʥʝʥʠʷ (2.4), ʘ ʪʘʢʞʝ (2.7) ʩʣʝʜʫʶʪ ʩʦʦʪʥʦʰʝʥʠʷ 

[14, 55]:  

 

ɮzὃ ὃzɮz ὐz˞ ȟ       ὄz ɮzὄ. (2.8) 

 

ʊʘʢʞʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʝʬʝʢʪʦʚ (Ὡ ὸ π) ʠʟ (2.6) ʧʦʩʣʝ ʟʘʤʝʥʳ ʚ ʥʝʤ 
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ʚʝʢʪʦʨʦʚ ʚʳʭʦʜʘ ώὸ ʠ ώz ὸ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʚʝʥʩʪʚʘʤʠ ώὸ ὅὼὸ ʠ ώz ὸ  

ὅzὼz ὸ ʩʣʝʜʫʝʪ, ʯʪʦ Ὑz ὸὅὼὸ ὅzὼz ὸ π, ʦʪʢʫʜʘ ʩ ʫʯʸʪʦʤ (2.7) ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʚʳʨʘʞʝʥʠʝ 

 

Ὑzὅ ὅzɮz . (2.9) 

 

ʈʝʰʠʚ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ (2.8) ʠ (2.9), ʤʦʞʥʦ ʥʘʡʪʠ ʤʘʪʨʠʮʳ ʠ ʚʝʢʪʦʨ rɮzȟ  

ὃz, ὄz, ὐz, ὅzȟὙz.  ʆʜʥʘʢʦ ʩʦʛʣʘʩʥʦ ʧʨʝʜʣʘʛʘʝʤʦʤʫ ʤʝʪʦʜʫ ʢʘʞʜʳʡ ʢʦʥʢʨʝʪʥʳʡ ɼʅ 

ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʩʪʨʦʝʥ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʬʦʨʤʠʨʫʝʤʘʷ ʠʤ ʥʝʚʷʟʢʘ Ὡ ὸ  ʙʳʣʘ 

ʯʫʚʩʪʚʠʪʝʣʴʥʘ ʢ ʧʦʷʚʣʝʥʠʶ ʥʝʥʫʣʝʚʳʭ ʬʫʥʢʮʠʡ Ὠ ὸ, Ὠ ὸ ʠ ‫ὸ. ɼʣʷ ʵʪʦʛʦ 

ʧʦʣʫʯʝʥʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʴ ʫʩʣʦʚʠʷʤʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ 

ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ɼʅ ʢ ʵʪʠʤ ʬʫʥʢʮʠʷʤ. ɼʣʷ ʵʪʦʛʦ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʥʝʚʷʟʢʠ (2.6) 

ʧʝʨʝʧʠʰʝʤ ʩ ʫʯʸʪʦʤ (2.2), (2.5), (2.7) ʠ (2.9): 

 

Ὡ ὸ ὙzὈ‫ὸ ὅz ɮzὼὸ ὼz ὸȢ (2.10) 

 

ʇʨʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʚ (2.10) ʧʦ ʚʨʝʤʝʥʠ ʠ ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ (2.2), (2.5) 

ʠ (2.8), ʧʦʣʫʯʠʤ ʫʨʘʚʥʝʥʠʝ 

 

Ὡ ὸ  ὙzὈ‫ὸ ˞z ὃzὩὸ ɮzὈὨὸ  

ὐzὈ‫ὸ ὑzὩ ὸ , 

(2.11) 

 

ʛʜʝ Ὡὸ ɮzὼὸ ὼz ὸᶰὙ  ï ʚʝʢʪʦʨ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʷ ʤʝʞʜʫ ʧʝʨʝʤʝʥʥʳʤʠ 

ʩʦʩʪʦʷʥʠʷ ʜʠʘʛʥʦʩʪʠʨʫʝʤʦʛʦ ʜʚʠʞʠʪʝʣʷ ʇʈ ʠ ɼʅ.  

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʢʦʤʧʦʥʝʥʪʫ ὈὨὸ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʩʫʤʤ r

ʧʨʦʠʟʚʝʜʝʥʠʡ ʩʪʦʣʙʮʦʚ ʤʘʪʨʠʮʳ Ὀ ʥʘ ʵʣʝʤʝʥʪʳ ʚʝʢʪʦʨʘ Ὠὸ, ʙʫʜʝʤ ʠʤʝʪʴ:  

 

ὈὨὸ Ὀ Ὠzz ὸ

ᶻ

ȟ 
(2.12) 
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ʛʜʝ Ὀ  zï Ὥz-ʝ ʩʪʦʣʙʮʳ ʤʘʪʨʠʮ rὈ; Ὥz ρȟς. 

ʀʟ ʚʳʨʘʞʝʥʠʷ (2.11), ʫʯʠʪʳʚʘʷ (2.12) ʠ ʚʣʠʷʥʠʷ ʥʝʥʫʣʝʚʳʭ Ὠ ὸ, Ὠ ὸ ʠ 

‫ὸ ʥʘ ʥʝʚʷʟʢʫ Ὡ ὸ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʫʩʣʦʚʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʠ 

ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʥʝʚʷʟʢʠ, ʬʦʨʤʠʨʫʝʤʦʡ ɼʅ: 

Å ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʥʝʚʷʟʢʠ ʢ Ὠz ὸ 

 

ɮzὈ
ᶻ
π;                                                 (2.13) 

 

Å ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʥʝʚʷʟʢʠ ʢ Ὠz ὸ 

 

ɮzὈ
ᶻ
π;                                                 (2.14) 

 

Å ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʥʝʚʷʟʢʠ ʢ ‫ὸ 

 

ὙzὈ π    ʠʣʠ    ὐzὈ π;                                    (2.15) 

 

Å ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʥʝʚʷʟʢʠ ʢ ‫ὸ 

 

ὙzὈ π     ʠ     ὐzὈ πȢ                                     (2.16) 

 

ʇʦʣʫʯʝʥʥʳʝ ʫʩʣʦʚʠʷ ʧʦʟʚʦʣʷʶʪ ʩʬʦʨʤʠʨʦʚʘʪʴ ʙʘʥʢ ɼʅ. ʇʨʠ ʵʪʦʤ ʨʝʰʝʥʠʝ 

ʦ ʧʦʷʚʣʝʥʠʠ ʚ ʜʚʠʞʠʪʝʣʷʭ ʢʦʥʢʨʝʪʥʦʛʦ ʜʝʬʝʢʪʘ ʧʨʠʥʠʤʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʤʘʪʨʠʮʳ 

ʩʠʥʜʨʦʤʦʚ S, ʟʥʘʯʝʥʠʷʤʠ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ 0 ʠ 1. ɽʩʣʠ ʢʦʥʢʨʝʪʥʳʡ ɼʅ 

ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʜʝʬʝʢʪʫ, ʪʦ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʩʪʨʦʢʠ ʤʘʪʨʠʮʳ S, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʵʪʦʤʫ ɼʅ, ʠ ʝʝ ʩʪʦʣʙʮʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʳʷʚʣʝʥʥʦʤʫ 

ʜʝʬʝʢʪʫ, ʩʪʘʚʠʪʴʩʷ 1. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ï 0. ɼʅ, ʚʭʦʜʷʱʠʝ ʚ ʙʘʥʢ, ʜʦʣʞʥʳ ʙʳʪʴ 

ʧʦʩʪʨʦʝʥʳ ʩ ʫʯʸʪʦʤ ʢʨʠʪʝʨʠʝʚ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ (2.13)-(2.16) ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦʙʳ ʚʩʝ ʩʪʦʣʙʮʳ ʤʘʪʨʠʮʳ S ʙʳʣʠ ʨʘʟʣʠʯʥʳʤʠ. ʊʦʣʴʢʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʫʜʘʩʪʩʷ 

ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʠʧ ʚʦʟʥʠʢʰʝʛʦ ʜʝʬʝʢʪʘ. 
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ʀʟʚʝʩʪʥʦ [14, 57], ʯʪʦ ʩʠʥʪʝʟ ʣʠʥʝʡʥʳʭ ɼʅ (2.5) ʚʳʧʦʣʥʷʝʪʩʷ ʣʝʛʢʦ, ʝʩʣʠ ʵʪʠ 

ʥʘʙʣʶʜʘʪʝʣʠ ʠ ʫɦʪʩʷ ʚ ʢʘʥʦʥʠʯʝʩʢʦʡ ʬʦʨʤʝ, ʢʦʛʜʘ 

 

ὃz

π ρ π Ễ π
π π ρ Ễ π
ể ể ể Ệ ể
π π π Ễ π

,      ὅz ρ π π Ễ π. (2.17) 

 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʫʨʘʚʥʝʥʠʷ (2.8) ʠ (2.9) ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʩʦʚʦʢʫʧʥʦʩʪʠ 

Ὧ ʫʨʘʚʥʝʥʠʡ: 

 

ɮz ὃὸ ɮz ὐz ,˞ 

ɮz ὃ ɮz ὐz ,˞      Ὥ ςȟȢȢȢȟὯ ρ, 

ɮz ὃ ὐz ,˞ 

 

(2.18) 

 

ʛʜʝ ɮz  ʠ ὐz ï Ὥ -ʝ ʩʪʨʦʢʠ ʤʘʪʨʠʮ ɮz  ʠ ὐz ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚʝʢʪʦʨʘ ὑz ʫʨʘʚʥʝʥʠʝ (2.11), ʦʧʠʩʳʚʘʶʱʝʝ 

ʧʦʚʝʜʝʥʠʝ ʚʝʢʪʦʨʘ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʷ Ὡὸ, ʟʘʧʠʰʝʤ ʩ ʫʯʝʪʦʤ (2.17) ʧʨʠ                       

Ὠ ὸ π, Ὠ ὸ π ʠ ‫ὸ π: 

 

Ὡὸ ὃz ὑz˞z Ὡὸ. (2.19) 

 

ʀʟ (2.19) ʚʠʜʥʦ, ʯʪʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʫʩʣʦʚʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ɼʅ, ʢʦʛʜʘ                              

Ὡὸ ὼὸ ὼz ὸᴼπ, ʧʨʠ ὸO Њ ʤʘʪʨʠʮʘ ὃz ὑz˞z ʜʦʣʞʥʘ ʠʤʝʪʴ ʩʦʙʩʪʚʝʥʥʳʝ 

ʯʠʩʣʘ ʩ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤʠ ʯʘʩʪʷʤʠ.  

ʇʫʩʪʴ Ὧz , Ὧz , ȢȢȢ , Ὧz   ï ʢʦʤʧʦʥʝʥʪʳ ʚʝʢʪʦʨʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ὑz, ʪʦʛʜʘ 

ʤʘʪʨʠʮʘ ὃz ὑz˞z  ʧʨʠʥʠʤʘʝʪ ʚʠʜ 

 

ὃz ὑz˞z

Ὧz ρ π ȣ π
Ὧz π ρ ȣ π
ể ể ể ȣ ể
Ὧz π π ȣ π

. 
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ɺ ɻ ʪʦʤ ʩʣʫʯʘʝ ʢʦʵʬʬʠʮʠʝʥʪʳ Ὧz , Ὧz , ȢȢȢ , Ὧz  ʩʚʷʟʘʥʳ ʩ ʢʦʨʥʷʤʠ 

‗, ‗, ȢȢȢ , ‗ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ ὃz ὑz˞z ʩʦʦʪʥʦʰʝʥʠʷʤʠ [59] 

 

Ὧz ‗ ‗ Ễ ‗ , 

Ὧz ‗‗ ‗‗ Ễ ‗ ‗, 

Χ 

Ὧz ρ ‗‗ȣ‗. 

 

(2.20) 

 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ɼʅ ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ 

ʯʘʩʪʠ ʧʦʣʫʯʘʝʤʳʭ ʢʦʨʥʝʡ ʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʠʭ ʧʦʣʠʥʦʤʦʚ ʠʤʝʣʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ.  

ɽʩʣʠ ɼʅ ʩʪʨʦʠʪʩʷ ʚ ʢʘʥʦʥʠʯʥʦʡ ʬʦʨʤʝ, ʫʨʘʚʥʝʥʠʷ (2.8) ʠ (2.9) ʤʦʞʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʩʦʚʦʢʫʧʥʦʩʪʠ Ὧ ʫʨʘʚʥʝʥʠʡ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʨʘʟʤʝʨʥʦʩʪ ɹ

ɼʅ ʠ ʦʧʠʩʳʚʘʶʱʠʭ ʝʛʦ ʤʘʪʨʠʮ ʚ ʤʘʪʨʠʯʥʦʤ ʚʠʜʝ:  

 

Ὑzὅὃ ὐzὅὃ ὐzὅὃ ȢȢȢὐzὅ. (2.21) 

 

ʋʨʘʚʥʝʥʠʝ (2.21) ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʙʦʣʝʝ ʫʜʦʙʥʦʤ ʜʣʷ ʨʝʰʝʥʠʷ ʙʣʦʯʥʦʤ 

ʚʠʜʝ: 

 

Ὑz ὐz ὐz ȢȢȢ ὐz

ὅὃ
ὅὃ
ể
ὅ

πȢ 

 

(2.22) 

 

ʋʨʘʚʥʝʥʠʝ (2.22) ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʶ ʩʠʩʪʝʤʫ ʣʠʥʝʡʥʳʭ ʘʣʛʝʙʨʘʠʯʝʩʢʠʭ 

ʫʨʘʚʥʝʥʠʡ, ʩʦʜʝʨʞʘʱʫʶ ςὯ ς ʥʝʠʟʚʝʩʪʥʳʭ. ɼʣʷ ʝʛʦ ʨʝʰʝʥʠʷ ʚ ʜʠʩʩʝʨʪʘʮʠʠ 

ʧʨʝʜʣʦʞʝʥ ʩʣʝʜʫʶʱʠʡ ʥʦʚʳʡ ʘʣʛʦʨʠʪʤ. 

1. ʇʨʠʥʷʪʴ Ὧ ρ. 

2. ʇʨʠʥʷʪʴ ὃz, ὅz ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ (2.17). ʀʟ ʫʨʘʚʥʝʥʠʷ (2.22) ʚʳʨʘʟʠʪʴ 
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ʵʣʝʤʝʥʪʳ ʤʘʪʨʠʮʳ ὐz ʠ ʚʝʢʪʦʨʘ Ὑz. ɽʩʣʠ ʵʪʦ ʥʝʚʦʟʤʦʞʥʦ (ʪ. ʝ. ʫʨʘʚʥʝʥʠʝ (2.22) ʥʝ 

ʚʳʧʦʣʥʷʝʪʩʷ ʥʠ ʜʣʷ ʢʘʢʠʭ ὐz ʠ ὙzȢ ), ʪʦ ʧʝʨʝʡʪʠ ʢ ʧ. 3. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʧʝʨʝʡʪʠ 

ʢ ʧ. 4. ɽʩʣʠ ʢʦʣʠʯʝʩʪʚʦ ʫʨʘʚʥʝʥʠʡ ʚ ʩʠʩʪʝʤʝ (2.22) ʤʝʥʴʰʝ ʢʦʣʠʯʝʩʪʚʘ ʥʝʠʟʚʝʩʪʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʤʘʪʨʠʮʳ ὐz ʠ ʚʝʢʪʦʨʘ Ὑz, ʪʦ ʯʘʩʪʴ ʠʟ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʤʦʞʥʦ ʧʨʠʥʷʪʴ 

ʥʝʟʘʚʠʩʠʤʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ, ʘ ʦʩʪʘʣʴʥʳʝ ʚʳʨʘʟʠʪʴ ʯʝʨʝʟ ʥʠʭ. 

3. ʇʨʠʥʷʪʴ Ὧ Ὧ ρ ʠ ʧʝʨʝʡʪʠ ʢ ʧ. 2. 

4. ʅʘʡʪʠ ʩʪʨʦʢʠ ʤʘʪʨʠʮʳ ɮz  ʧʦ ʩʣʝʜʫʶʱʠʤ ʩʦʦʪʥʦʰʝʥʠʷʤ, ʧʦʣʫʯʝʥʥʳʤ ʠʟ 

(2.18): 

 

ūz Ὑzὅ, 

ūz ūz ὃ ὐzʉ Ὑzʉὃ ὐzʉ, 

ūz Ὑzʉὃ ὐzʉὃ ὐzʉ, 

ȣ 

ūz Ὑzʉὃ ὐzʉὃ ȣ ὐz ʉ, 

 

ʧʨʠ ʵʪʦʤ ʵʣʝʤʝʥʪʳ ɮz  ʤʦʛʫʪ ʟʘʚʠʩʝʪʴ ʦʪ ʧʨʠʥʷʪʳʭ ʨʘʥʝʝ ʥʝʟʘʚʠʩʠʤʳʭ ʧʝʨʝʤʝʥʥʳʭ. 

5. ʇʨʦʚʝʨʠʪʴ ʧʦʣʫʯʝʥʥʳʝ ʤʘʪʨʠʮʳ ɮz , ὐz ʠ ʚʝʢʪʦʨ Ὑz ʥʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 

ʠʣʠ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʨʘʟʣʠʯʥʳʤ ʢʦʤʙʠʥʘʮʠʷʤ ʥʝʥʫʣʝʚʳʭ ʬʫʥʢʮʠʡ Ὠ ὸ, 

Ὠ ὸ ʠ ‫ὸ ʩ ʧʦʤʦʱʴʶ ʢʨʠʪʝʨʠʝʚ (2.13)-(2.16). ʇʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʷ ʚʩʝʭ ʩʚʦʙʦʜʥʳʭ 

ʧʝʨʝʤʝʥʥʳʭ ʩʣʝʜʫʝʪ ʧʦʜʦʙʨʘʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚʝʢʪʦʨ Ὑz ʥʝ ʙʳʣ ʥʫʣʝʚʳʤ. 

ɽʩʣʠ ʧʨʠ ʵʪʦʤ ʥʝ ʫʜʘʝʪʩʷ ʚʳʧʦʣʥʠʪʴ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʢʨʠʪʝʨʠʠ, ʪʦ ʚʝʨʥʫʪʩɹʷ ʢ ʧ.3.  

6. ʇʦʣʫʯʠʪʴ ʤʘʪʨʠʮʫ ὄz ʩ ʧʦʤʦʱʴʶ (2.8). 

7. ʈʘʩʩʯʠʪʘʪʴ ʵʣʝʤʝʥʪʳ ʚʝʢʪʦʨʘ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ὑz ʩ ʧʦʤʦʱʴʶ (2.20). 

ʇʦʩʣʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʠʚʝʜʸʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʥʝʠʟʚʝʩʪʥʳʝ 

ʤʘʪʨʠʮʳ  ὄz, ὐz, ὑz ʠ ʚʝʢʪʦʨʳ ὅz ʠ Ὑz, ʚʭʦʜʷʱʠʝ ʚ ʣʠʥʝʡʥʳʝ ɼʅ (2.5), ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʪ ʚʳʷʚʣʷʪʴ ʨʘʟʣʠʯʥʳʝ ʢʦʤʙʠʥʘʮʠʡ ʥʝʥʫʣʝʚʳʭ ʬʫʥʢʮʠʡ Ὠ ὸ, Ὠ ὸ ʠ .‫ὸ   

ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʧʦʜʭʦʜʘ ʢ ʥʘʡʜʝʥʥʳʤ ʣʠʥʝʡʥʳʤ ɼʅ 

ʜʦʙʘʚʣʷʶʪʩʷ ʥʝʣʠʥʝʡʥʘ ̫ ʩʦʩʪʘʚʣʷʶʱʘ ̫ ‰z ὼz ὸ, ώὸ, ὸ, ʩʪʨʦʷʱʘʷʩʷ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʟʚʝʩʪʥʦʛʦ ʚʳʨʘʞʝʥʠ ̫[59]  
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‰z ὼz ὸΣ ώὸΣ ὸ ˡz‰ὼὸΣ ὸ. (2.23) 

 

ʆʢʦʥʯʘʪʝʣʴʥʳʡ ʚʠʜ ʢʘʞʜʦʛʦ ɼʅ ʧʦʩʣʝ ʜʦʙʘʚʣʝʥʠʷ ʥʝʣʠʥʝʡʥʦʛʦ ʯʣʝʥʘ (2.23) 

ʚ (2.5) ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʦʙʱʠʡ ʚʠʜ: 

 

ὼz ὸ ὃzὼz ὸ ὄzόὸ ὐzώὸ ‰z ὼz ὸȟώὸȟὸ ὑzὩ ὸΣ 

ώz ὸ ὅzὼz ὸΦ 

 

(2.24) 

 

ɺ ʠʪʦʛʝ ʧʨʝʜʣʦʞʝʥʥʳʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʧʦʩʪʨʦʠʪʴ ʪʘʢʦʡ ʙʘʥʢ ɼʅ ʚʠʜʘ (2.24) 

ʜʣʷ ʜʚʠʞʠʪʝʣʝʡ ʇʈ, ʢʦʪʦʨʳʡ ʯʫʚʩʪʚʠʪʝʣʝʥ ʪʦʣʴʢʦ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʥʘʙʦʨʫ 

ʬʫʥʢʮʠʡ Ὠ ὸȟὨ ὸ̉  ‫ὸ. ʅʦ ʵʪʦ ʟʘ ʩʯʝʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʠʟʘ ʥʝʚʷʟʦʢ ʚʩʝʭ 

ʥʘʙʣʶʜʘʪʝʣʝʡ ʙʘʥʢ ʚʩʝ ʞʝ ʧʦʟʚʦʣʷʝʪ ʦʙʝʩʧʝʯʠʪʴ ʦʙʥʘʨʫʞʝʥʠʝ ʤʝʩʪ ʧʦʷʚʣʝʥʠʷ 

ʤʥʦʛʠʭ ʜʝʬʝʢʪʦʚ. ɼʘʣʝʝ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠʚʝʜʸʥʥʦʡ 

ʧʨʦʮʝʜʫʨʳ ʜʣʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʧʦʩʪʨʦʝʥʠʷ ɼʅ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʜʝʬʝʢʪʦʚ ʚ 

ʜʚʠʞʠʪʝʣʷʭ ʇʈ. 

 

2.3. ʉʠʥʪʝʟ ʙʘʥʢʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʥʘʙʣʶʜʘʪʝʣʝʡ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʜʝʬʝʢʪʦʚ 

ʜʚʠʞʠʪʝʣʝʡ 

ɺ ʵʪʦʤ ʨʘʟʜʝʣʝ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʦʙʱʝʛʦ ʤʝʪʦʜʘ ʚʳʧʦʣʥʝʥ ʩʠʥʪʝʟ 

ʢʦʥʢʨʝʪʥʦʛʦ ʙʘʥʢʘ ɼʅ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʬʘʢʪʦʚ ʧʦʷʚʣʝʥʠʷ 

ʥʝʥʫʣʝʚʳʭ ʬʫʥʢʮʠʡ Ὠ ὸȟὨ ὸ ̉ ‫ὸ ʚ ʜʚʠʞʠʪʝʣʷʭ ʇʈ, ʦʧʠʩʳʚʘʝʤʳʭ 

ʫʨʘʚʥʝʥʠʷʤʠ (2.2) ʠ (2.3). 

ʇʦʩʢʦʣʴʢʫ ʢʦʣʠʯʝʩʪʚʦ ʠʟʤʝʨʷʝʤʳʭ ʜʘʪʯʠʢʘʤʠ ʧʝʨʝʤʝʥʥʳʭ ʩʦʩʪʦʷʥʠʷ 

ʜʚʠʞʠʪʝʣʝʡ ʤʝʥʴʰʝ, ʯʝʤ ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʤʦʞʥʳʭ ʜʝʬʝʢʪʦʚ, ʪʦ ʧʦʩʪʨʦʠʪʴ ɼʅ, 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʪʦʣʴʢʦ ʢ ʦʜʥʦʤʫ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʜʝʬʝʢʪʫ, ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʳʤ [59, 62]. ʇʦʵʪʦʤʫ ʜʣʷ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʤʝʩʪʘ ʧʦʷʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ 

ʚ ʜʚʠʞʠʪʝʣʷʭ ʇʈ ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʙʘʥʢ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʪʨʸʭ ɼʅ  ï ɼʅ-1, 

ɼʅ-2 ʠ ɼʅ-3, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ ʙʫʜʝʪ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ʥʘʙʦʨʫ, ʩʦʩʪʦʷʱʝʤʫ ʠʟ ʜʚʫʭ 

ʨʘʟʣʠʯʥʳʭ ʬʫʥʢʮʠʡ ʠʟ Ὠ ὸȟὨ ὸ ̉ .‫ὸ  

ɼʣʷ ʧʦʩʪʨʦʝʥʠ ̫ ʥʘʙʣʶʜʘʪʝʣʷ ɼʅ-1 ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ.1 ʘʣʛʦʨʠʪʤʘ, 
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ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʚ ʧ. 2.2, ʧʨʠʥʠʤʘʝʤ ʧʦʨʷʜʦʢ ʠʩʢʦʤʦʛʦ ɼʅ Ὧ ρ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʧ.2 ʘʣʛʦʨʠʪʤʘ ʧʨʠʥʠʤʘʝʤ  ὃz π, ὅz ρ. ɿʜʝʩʴ ʠ ʜʘʣʝʝ ʧʦ ʪʝʢʩʪʫ ʚʝʨʭʥʠʤ 

ʠʥʜʝʢʩʦʤ ʚ ʩʢʦʙʢʘʭ ʙʫʜʝʪ ʫʢʘʟʳʚʘʪʴʩʷ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʚʝʢʪʦʨʦʚ, ʤʘʪʨʠʮ ʠ 

ʧʝʨʝʤʝʥʥʳʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ɼʅ. ʈʘʚʝʥʩʪʚʦ (2.22) ʚʳʧʦʣʥʷʝʪʩʷ, ʝʩʣʠ 

 

Ὑz ὶ ὶ ,        ὐz ὶὥ ὶὥ ὶὥ ὶὥ , 

 

ʛʜʝ  ὶ ʠ ὶï ʩʚʦʙʦʜʥʳʝ ʧʝʨʝʤʝʥʥʳʝ, ὥï ʵʣʝʤʝʥʪʳ ʤʘʪʨʠʮʳ ὃ. 

ɼʘʣʝʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʝʨʝʭʦʜ ʢ ʧ.4 ʘʣʛʦʨʠʪʤʘ. ɺʝʢʪʦʨ ˡz  ʠʤʝʝʪ ʚʠʜ ˡz  

ὶ ὶ . ʇʦʩʣʝ ʧʝʨʝʭʦʜʘ ʢ ʧ. 5 ʘʣʛʦʨʠʪʤʘ ʠ ʧʨʦʚʝʨʢʠ ɼʅ ʥʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʦ 

ʢʨʠʪʝʨʠʷʤ (2.13)-(2.16) ʧʦʣʫʯʠʤ:  

 

ˡz Ὀᶻ ὶ,      ˡz Ὀᶻ ὶ,      Ὑz Ὀ ὶ,      ὐz Ὀ ὶὥ ὶὥ .  

 

ɼʘʣʝʝ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʜʙʦʨ ʩʚʦʙʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʦʙʝʩʧʝʯʠʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ɼʅ-1 ʢ Ὠ ὸ ʠ ‫ὸ ʠ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ Ὠ ὸ. 

ɼʣʷ ʵʪʦʛʦ ʧʨʠʥʠʤʘʝʪʩʷ ὶ π ʠ ὶ ρ, ʘ ʢʨʠʪʝʨʠʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʟʘʧʠʩʳʚʘʶʪʩʷ 

ʚ ʚʠʜʝ      

ˡz Ὀ π,      ˡz Ὀ ρ,      Ὑz Ὀ π,       ὐz Ὀ ὥ , 

 

ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ɼʅ-1 ʢ ʚʝʢʪʦʨʘʤ Ὠὸ ʠ ‫ὸ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʚʝʢʪʦʨ rὐz  ʠ lz  ʙʫʜʫʪ ʠʤʝʪʴ ʚʠʜ: 

 

ὐz ὥ ὥ      ʠ     ˡz π ρ. 

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ.6 ʘʣʛʦʨʠʪʤʘ ʚʝʢʪʦʨ ὄz  ʠʱʝʪʩʷ ʚ ʚʠʜʝ  ὄz Ὧ̔Ⱦὒ̠. 

ʇʝʨʝʡʜʷ ʢ ʧ.7 ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʘʣʛʦʨʠʪʤʘ ʠ ʧʨʠʥʷʚ ʞʝʣʘʝʤʳʡ ʢʦʨʝʥʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ ‗ ρ, ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʯʪʦ ὑz ρ. 
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ʇʦʩʣʝʜʥʠʡ ʰʘʛ ʩʠʥʪʝʟʘ ʥʝʣʠʥʝʡʥʦʛʦ ɼʅ - ʧʦʩʪʨʦʝʥʠʝ ʥʝʣʠʥʝʡʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ, ʢʦʪʦʨʘʷ ʜʣʷ ɼʅ-1 ʠʤʝʝʪ ʚʠʜ ‰z ὼz ὸ, ώὸ, ὸ π. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ɼʅ-1 ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʧʦʷʚʣʝʥʠʝ ʥʝʥʫʣʝʚʳʭ 

ʬʫʥʢʮʠʡ Ὠ ὸ ʠ ‫ὸ, ʥʦ ʠʥʚʘʨʠʘʥʪʥʳʡ ʢ Ὠ ὸ ʙʫʜʝʪ ʦʧʠʩʳʚʘʪʴʩʷ ʩʣʝʜʫʶʱʝʡ 

ʩʠʩʪʝʤʦʡ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ: 

 

 ὼz ὸ
Ὧ

ὒ̠
ώ ὸ

Ὑ̠

ὒ̠
ώ ὸ

Ὧ̔

ὒ̠
όὸ Ὡ ὸȟ 

ώz ὸ ὼz ὸȟ  Ὡ ὸ ώ ὸ ώz ὸȢ 

(2.25) 

 

ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʧʦʣʫʯʝʥʥʦʛʦ ɼʅ-1 ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 2.1 

 

 

ʈʠʩʫʥʦʢ 2.1 - ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ɼʅ-1 

 

ɼʘʣʝʝ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʦ ʧʦʩʪʨʦʝʥʠʝ ʥʘʙʣʶʜʘʪʝʣʷ ɼʅ-2. ɼʣʷ ʥʝʛʦ ʧʫʥʢʪʳ 1-

2 ʚʳʧʦʣʥʷʶʪʩʷ ʘʥʘʣʦʛʠʯʥʦ ɼʅ-1. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ. 4 ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ɼʅ-2 

ʩʚʦʙʦʜʥʳʝ ʧʝʨʝʤʝʥʥʳʝ ʩʣʝʜʫʝʪ ʧʦʜʦʙʨʘʪʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ɼʅ-2 ʢ ʜʨʫʛʦʤʫ ʥʘʙʦʨʫ ʬʫʥʢʮʠʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʦʷʚʣʝʥʠʝ 

ʜʝʬʝʢʪʦʚ - Ὠ ὸ ʠ ‫ὸ, ʥʦ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ Ὠ ὸ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ὶ ρ 

ʠ ὶ π. ʊʦʛʜʘ ʢʨʠʪʝʨʠʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ (2.13)-(2.16) ʧʨʠʤʫʪ ʚʠʜ 

 

ˡz Ὀ ρ,     l ᶻ Ὀ π,     Ὑz Ὀ ρ,       ὐz Ὀ ὥ , 
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ʘ ʚʝʢʪʦʨʳ ὐz  ʠ lz  ï ʚʠʜ  ὐz ὥ ὥ ,  l ᶻ ὸ ρ π. 

ɼʘʣʝʝ ʩ ʧʦʤʦʱʴʶ ʚʳʨʘʞʝʥʠʷ (2.8) ʧʦʣʫʯʠʤ ὄz π.  

ʇʨʠʤʝʤ ʞʝʣʘʝʤʳʡ ʢʦʨʝʥʴ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ ‗ ρ ʠ ʧʦʣʫʯʠʤ  

ὑz ρ. ʅʝʣʠʥʝʡʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ɼʅ-2 ʙʫʜʝʪ ʨʘʚʥʘ ‰z ὼz ὸ, ώὸ, ὸ  

ὓ̃ ̅ὼz ὸȟὸȾὐ̅. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʡ ɼʅ-2 ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ, 

ʦʧʨʝʜʝʣʷʶʱʠʡ ʧʦʷʚʣʝʥʠʝ ʥʝʥʫʣʝʚʳʭ ʬʫʥʢʮʠʡ Ὠ ὸ ʠ ‫ὸ, ʥʦ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʳʡ 

ʢ Ὠ ὸ, ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ: 

 

ὼz ὸ
Ὧ̃

ὐ̅
ώ ὸ

Ὧ̍

ὐ̅
ώ ὸ

ὓ̃ ὸ̅

ὐ̅
Ὡ ὸȟ 

ώz ὸ ὼz ὸȟ  Ὡ ὸ ώ ὸ ώz ὸȢ 

 

(2.26) 

 

ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʧʦʣʫʯʝʥʥʦʛʦ ɼʅ-2 ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 2.2. 

ʈʘʩʩʤʦʪʨʠʤ ʧʦʩʪʨʦʝʥʠʝ ʥʘʙʣʶʜʘʪʝʣʷ ɼʅ-3. ɼʣʷ ʥʝʛʦ ʧʫʥʢʪʳ ʘʣʛʦʨʠʪʤʘ 1-2 

ʚʳʧʦʣʥʷʶʪʩʷ ʘʥʘʣʦʛʠʯʥʦ ɼʅ-1 ʠ ɼʅ-2, ʥʦ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ɼʅ-3 ʥʝʦʙʭʦʜʠʤʦ 

ʦʙʝʩʧʝʯʠʪʴ ʝʛʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʦʩʪʘʚʰʝʡʩʷ ʚʦʟʤʦʞʥʦʡ ʢʦʤʙʠʥʘʮʠʠ ʬʫʥʢʮʠʡ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʜʝʬʝʢʪʳ )(1 td  ʠ )(2 td , ʥʦ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ‫ὸ. ʆʜʥʘʢʦ 

ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʦʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ (2.22) ʜʣʷ Ὧ ρ ʥʝ ʧʦʟʚʦʣʷʝʪ ʵʪʦʛʦ ʜʦʙʠʪʴʩʷ 

ʥʠ ʧʨʠ ʢʘʢʦʤ ʚʳʙʦʨʝ ʟʥʘʯʝʥʠʡ ʩʚʦʙʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ 

ʧʝʨʝʡʪʠ ʢ ʧ.3 ʘʣʛʦʨʠʪʤʘ ʠ ʧʨʠʥʷʪʴ Ὧ ς. 

 

 
 

ʈʠʩʫʥʦʢ 2.2 - ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ɼʅ-2  
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ɺ ɻʪʦʤ ʩʣʫʯʘʝ ʩʦʛʣʘʩʥʦ ʧ.1 ʘʣʛʦʨʠʪʤʘ ʩʣʝʜʫʝʪ ʧʨʠʥʷʪʴ ὃz
π ρ
π π

, ὅz  

ρ π. ʇʝʨʝʡʜʷ ʢ ʧ.2 ʠ ʨʝʰʠʚ ʫʨʘʚʥʝʥʠʝ (2.22), ʧʦʣʫʯʠʤ:  

 

Ὑz ὶ ὶȟ        ὐz ὐz ὐz ȟ 

ὐz
Ὦ

ὶὥ ὥ Ὦ ὥ Ὦ ὶὥ ὥ ὶὥ ὥ ὶὥ ὥ
ȟ 

ὐz
Ὦ

ὶὥ ὥ Ὦ ὥ Ὦ ὶὥ ὥ ὶὥ ὥ ὶὥ ὥ
ȟ 

 

ʛʜʝ ὶ, ὶ, Ὦ ʠ Ὦ  ̫ ʚʣʷʶʪʩʷ ʩʚʦʙʦʜʥʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ.4 ʘʣʛʦʨʠʪʤʘ ʤʘʪʨʠʮʘ ˡz ὸ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʫʯʝʥʘ ʚ ʚʠʜʝ:  

 

ˡz
ὶ ὶ

ὶὥ Ὦ ὶὥ ὶὥ Ὦ ὶὥ . 

 

ʇʝʨʝʡʜʷ ʢ ʧ.5 ʠ ʧʨʦʚʝʨʠʚ ʧʨʝʜʧʦʣʘʛʘʝʤʳʡ ɼʅ ʥʘ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ 

ʜʝʬʝʢʪʘʤ ʧʦ ʢʨʠʪʝʨʠʷʤ (2.13)-(2.16), ʧʦʣʫʯʠʤ: 

 

ˡz Ὀ
ὶ

ὶὥ Ὦ ὶὥ ,   ˡz Ὀ
ὶ

ὶὥ Ὦ ὶὥ ,    Ὑ Ὀ ὶ, 

ὐz Ὀ
Ὦ

ὶὥ ὥ Ὦ ὥ Ὦ ὶὥ ὥ ὶὥ ὥ ὶὥ ὥ
. 

 

ɼʘʣʝʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʜʦʙʨʘʪʴ ʟʥʘʯʝʥʠʷ ʩʚʦʙʦʜʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʪʘʢ, ʯʪʦʙʳ 

ɼʅ-3 ʙʳʣ ʯʫʚʩʪʚʠʪʝʣʝʥ ʢ Ὠ ὸ ʠ Ὠ ὸ ʠ ʥʝʯʫʚʩʪʚʠʪʝʣʝʥ ʢ ‫ὸ. ɼʣʷ ʵʪʦʛʦ ʧʨʠʤʝʤ 

ὶ π, ὶ ρ, Ὦ  0; Ὦ ὥ ὥ . ʊʦʛʜʘ ʢʨʠʪʝʨʠʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʠʤʫʪ 

ʚʠʜ: 

 

ˡz Ὀ
π
ὥ

,       ˡz Ὀ
ρ
ὥ

,      Ὑz Ὀ π,     ὐz Ὀ
π
π

, 
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ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʠʣʠ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʧʦʣʫʯʝʥʥʦʛʦ ɼʅ ʢ 

ʟʘʜʘʥʥʳʤ ʵʣʝʤʝʥʪʘʤ ʚʝʢʪʦʨʦʚ Ὠὸ ʠ ‫ὸ.   ʇʨʠ ʵʪʦʤ ʤʘʪʨʠʮʳ ὐz  ʠ lz  ʤʦʞʥʦ 

ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ  

 

ὐz  
π ὥ ὥ
π ὥ ὥ ὥ ὥ

,       ˡ
π ρ
ὥ ὥ

. 

 

ɺʝʢʪʦʨ ὄz  ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ: ὄz
̠

̃

̠̅
Ȣ ɼʘʣʝʝ, ʧʨʠʥʷʚ ʞʝʣʘʝʤʳʝ 

ʢʦʨʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ ʥʘʙʣʶʜʘʪʝʣʷ ‗ ‗ ρȟ ʧʦʣʫʯʠʤ ʚʝʢʪʦʨ 

ὑz ς ρ Ȣ 

ʅʝʣʠʥʝʡʥʳʡ ʢʦʤʧʦʥʝʥʪ ‰z ὼz ὸ, ώὸ, ὸ ʧʨʠʤʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ:  

 

‰z ὼz ὸȟώὸȟὸz

π
ὓ̃ ὼ̅ ὸȟὸὯ

ὐ̅ὒ̠
ȟ  

 

ʛʜʝ ʜʣʷ ʨʘʩʯʸʪʘ ὓ̃ ὼ̅ ὸȟὸ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ɼʅ ʢ ʦʰʠʙʢʝ 

ʜʘʪʯʠʢʘ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ, ὼ ὸ ʥʘʭʦʜʠʪʩʷ ʠʟ ʚʳʨʘʞʝʥʠʷ (2.7) ʚ ʚʠʜʝ: 

 ὼ ὸ ὼz ὸ ὥ ὼ ὸȾὥ Ȣ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɼʅ-3 ʚʪʦʨʦʛʦ ʧʦʨʷʜʢʘ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʧʦʷʚʣʝʥʠʝ ʥʝʥʫʣʝʚʳʭ 

ʬʫʥʢʮʠʡ Ὠ ὸ ʠ Ὠ ὸ ʠ ʥʝ ʯʫʚʩʪʚʠʪʝʣɹʥr ʡ ʢ :‫ὸȟ ʧʨʠʤʝʪ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʚʠʜ  

 

ὼz ὸ ὼz ὸ
Ὧ̃

ὐ̅

Ὑ̠

ὒ̠
ώ ὸ

Ὧ̔

ὒ̠
όὸ ςὩ ὸȟ 

ὼz ὸ
Ὧ̍Ὧ

ὐ̅ὒ̠

Ὧ̃Ὑ̠

ὐ̅ὒ̠
ώ ὸ

Ὧ̃Ὧ̔

ὐ̅ὒ̠
όὸ  

ὓ̃ ὼ̅z ὸȟὸὯ

ὐ̅ὒ̠
Ὡ ὸȟ  

ώz ὸ ὼz ὸȟ Ὡ ὸ ώ ὸ ώz ὸȢ 

 

(2.27) 
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ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʧʦʣʫʯʝʥʥʦʛʦ ɼʅ-3 ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 2.3 

 

 

 

ʈʠʩʫʥʦʢ 2.3 - ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ɼʅ-3  

 

ɹʘʥʢ ɼʅ (2.25)-(2.27) ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʷʪʴ ʬʘʢʪ ʧʦʷʚʣʝʥʠʷ ʥʝʥʫʣʝʚʳʭ 

ʬʫʥʢʮʠʡ ὓ̃ ὸ, Ὑ̠ ὸ (ʠʣʠ ʟʘʚʠʩʷʱʠʭ ʦʪ ʥʠʭ ʬʫʥʢʮʠʡ Ὠ ὸ, Ὠ ὸ) ʠ ,‫ὸ 

ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʝʬʝʢʪʦʚ ʚ ʜʚʠʞʠʪʝʣʷʭ ʇʈ. ɼʣʷ 

ʵʪʦʛʦ ʙʘʥʢʘ ʤʘʪʨʠʮʘ ʩʠʥʜʨʦʤʦʚ S ʧʨʠʥʠʤʘʝʪ ʚʠʜ: 

 

  Ὠ ὸ Ὠ ὸ ‫ὸ  

 Ὡ  0 1 1  

S= Ὡ  1 0 1               (2.28) 

   Ὡ  1 1 0  

 

ʉʪʦʣʙʮʳ ʤʘʪʨʠʮʳ (2.28) ʨʘʟʣʠʯʥʳ, ʯʪʦ ʜʘʸʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʜʥʦʟʥʘʯʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʤʝʩʪʦ ʧʦʷʚʣʝʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʦʜʠʥʦʯʥʦʛʦ ʜʝʬʝʢʪʘ ʚ ʜʚʠʞʠʪʝʣʷʭ ʇʈ. 

ʕʪʦ ʨʝʰʝʥʠʝ ʧʨʠʥʠʤʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʥʝʚʷʟʦʢ Ὡ ὸ, Ὡ ὸ ʠ Ὡ ὸ ʧʦ ʧʨʘʚʠʣʘʤ: 

1) ʝʩʣʠ Ὡ ὸ π, Ὡ ὸ π ʠ Ὡ ὸ π, ʪʦ ʜʝʬʝʢʪʦʚ ʚ ʜʚʠʞʠʪʝʣʝ ʥʝʪ;  
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2) ʝʩʣʠ Ὡ ὸ π, Ὡ ὸ π ʠ Ὡ ὸ π, ʪʦ ʧʦʷʚʠʣʘʩʴ ʥʝʥʫʣʝʚʘʷ 

ʬʫʥʢʮʠʷ d1(t) (ʧʦʷʚʠʣʩʷ ʚʥʝʰʥʠʡ ʤʦʤʝʥʪ ʥʘ ʚʘʣʫ ʜʚʠʛʘʪʝʣʷ); 

3) ʝʩʣʠ Ὡ ὸ π, Ὡ ὸ π ʠ Ὡ ὸ π, ʪʦ ʚ ʩʠʩʪʝʤʝ (2.2) ʧʦʷʚʠʣʘʩʴ 

ʥʝʥʫʣʝʚʘʷ ʬʫʥʢʮʠʷ d2(t) (ʧʨʦʠʟʦʰʣʦ ʦʪʢʣʦʥʝʥʠʝ ʘʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʷʢʦʨʥʦʡ 

ʮʝʧʠ ʜʚʠʛʘʪʝʣʷ ʦʪ ʩʚʦʝʛʦ ʥʦʤʠʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ);  

4) ʝʩʣʠ Ὡ ὸ π, Ὡ ὸ π ʠ Ὡ ὸ π, ʪʦ ʚ ʩʠʩʪʝʤʝ (2.2) ‫ὸ Í 0 

(ʧʦʷʚʠʣʘʩʴ ʦʰʠʙʢʘ ʚ ʩʠʛʥʘʣʝ, ʧʦʣʫʯʘʝʤʦʤ ʦʪ ʜʘʪʯʠʢʘ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ);  

5) ʝʩʣʠ Ὡ ὸ π, Ὡ ὸὸ π ʠ Ὡ ὸ π, ʪʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʦʟʥʠʢʣʦ 

ʥʝʩʢʦʣʴʢʠʭ ʜʝʬʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʫʜʘʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʩ ʧʦʤʦʱʴʶ ʧʦʩʪʨʦʝʥʥʦʛʦ 

ʙʘʥʢʘ ɼʅ ʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʢʨʘʪʠʪʴ ʚʳʧʦʣʥʷʝʤʫʶ ʇʈ ʤʠʩʩʠʶ. 

 

2.4. ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʘʙʦʪʳ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʙʘʥʢʘ ʧʨʠ ʦʙʥʘʨʫʞʝʥʠʠ 

ʜʝʬʝʢʪʦʚ 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʙʘʥʢ ɼʅ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ c ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʦʛʦ ʧʘʢʝʪʘ MATLAB  [38]. 

ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʦʣʥʘʷ ʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʘʚʪʦʥʦʤʥʦʛʦ ʇʈ 

ʤʘʩʩʦʡ 310 ʢʛ, ʦʩʥʘʱʝʥʥʦʛʦ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʘʷ 

ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʘ ʚ ʨʘʙʦʪʝ [63] ʠ ʚ ʧʨʠʣʦʞʝʥʠʠ ɸ. ʕʪʘ ʩʠʩʪʝʤʘ, ʬʦʨʤʠʨʫʶʱʘʷ 

ʞʝʣʘʝʤʳʝ ʪʷʛʠ ʜʚʠʞʠʪʝʣʝʡ ʇʈ, ʩʦʜʝʨʞʠʪ ʥʝʣʠʥʝʡʥʳʡ ʨʝʛʫʣʷʪʦʨ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ 

ʝʛʦ ʞʝʣʘʝʤʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠ ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʷʭ 

ʧʘʨʘʤʝʪʨʦʚ, ʠ ʨʝʛʫʣʷʪʦʨ ʩ ʩʘʤʦʥʘʩʪʨʦʡʢʦʡ ʧʦ ʵʪʘʣʦʥʥʦʡ ʤʦʜʝʣʠ, ʛʘʨʘʥʪʠʨʫʶʱʝʡ 

ʢʘʯʝʩʪʚʝʥʥʫʶ ʨʘʙʦʪʫ ʢʘʞʜʦʛʦ ʠʟ ʜʚʠʞʠʪʝʣʝʡ ʜʘʞʝ ʧʨʠ ʧʝʨʝʤʝʥʥʳʭ ʠ ʪʦʯʥʦ 

ʥʝʠʟʚʝʩʪʥʳʭ ʧʘʨʘʤʝʪʨʘʭ ʇʈ. ʕʪʘ ʩʠʩʪʝʤʘ ʙʝʟ ʫʯʝʪʘ ʜʝʬʝʢʪʦʚ ʜʚʠʞʠʪʝʣʝʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʦʯʥʦʝ ʜʚʠʞʝʥʠʠ ʇʈ ʧʦ ʩʣʦʞʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʪʨʘʝʢʪʦʨʠʷʤ 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʟʤʝʥʝʥʠʷ ʝʛʦ ʤʘʩʩʳ ʠ ʤʦʤʝʥʪʦʚ ʠʥʝʨʮʠʠ, ʦʪ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʭ ʠ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʣ ʠ ʤʦʤʝʥʪʦʚ, ʘ ʪʘʢʞʝ ʦʪ ʚʝʣʠʯʠʥ ʧʨʠʩʦʝʜʠʥʝʥʥʳʭ ʤʘʩʩ ʠ 

ʤʦʤʝʥʪʦʚ ʠʥʝʨʮʠʠ ʞʠʜʢʦʩʪʠ. ɼʣʷ ʫʧʨʘʚʣʝʥʠʷ ʇʈ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʦʜʠʥʘʢʦʚʳʝ 

ʜʚʠʞʠʪʝʣʠ ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ [50]: Ὧ̃ φχȟυφϽρπ ̊̍Ⱦ̒̑ ́̅;  

ὐ̅ πȢπρυ̋̄̍ ; Ὑ̠ ς ̨ ;̍ ὒ̠ πȢπς ː ;̎ Ὧ πȢυ ˏ Ⱦ̒̑ ́̅; Ὧ̔ ςπ; 
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  Ὧ̍ πȢυ ̊ Ⱦ̱̍ ; Ὂ τ˚̒Ⱦ̍ ; Ὄ̄ ̅ πȢρς ̍; ‏ πȢππς ̍; ὅ πȢρς;  

 Ὓ̅ πȢπρ ̍ ;  Ὂ πȢπχυ ̊ .̒ 

ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʘʨʘʤʝʪʨʳ ʇʈ, ʫʢʘʟʘʥʥʳʝ ʚ ʨʘʙʦʪʝ [64]. 

ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ [49] ʰʝʩʪʠ ʜʚʠʞʠʪʝʣʝʡ ʇʈ, ʩʦʟʜʘʶʱʠʭ ʪʷʛʠ Ὕȟȣ ȟὝȟ  

ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 2.4. ɺ ʧʨʦʮʝʩʩʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʇʈ ʜʦʣʞʝʥ ʙʳʣ ʜʚʠʛʘʪʩɹʷ ʧʦ 

ʟʘʜʘʥʥʦʡ  ʧʨʦʛʨʘʤʤʥʦʡ  ʪʨʘʝʢʪʦʨʠʠ, ̐̏̋́̈́̎̎̏̊ ̎  ́̑̉Ȣ̒ςȢυ ʠ ʦʧʠʩʳʚʘʝʤʦʡ 

ʫʨʘʚʥʝʥʠʷʤʠ ὼὸ  ὸ ʤ, ώὸ  ρπίὭὲπȢπςὸʤ, z ὸ υÃÏÓπȢππςὸ υ ̍ Ȣ   

ʅʘʯʘʣʦ ʵʪʦʡ ʪʨʘʝʢʪʦʨʠʠ ʥʘ ʨʠʩ. 2.5 ʦʙʦʟʥʘʯʝʥʦ ʮʠʬʨʦʡ 1, ʘ ʢʦʥʝʮ ï ʮʠʬʨʦʡ 2. 

ɼʝʬʝʢʪʳ ʚʦʟʥʠʢʘʣʠ ʚ ʜʚʠʞʠʪʝʣʝ ʇʈ, ʩʦʟʜʘʶʱʝʤ ʪʷʛʫ Ὕ (ʩʤ. ʨʠʩ. 2.4).  

 

 
 

ʈʠʩʫʥʦʢ 2.4 ï ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʜʚʠʞʠʪʝʣʝʡ ʇʈ  

 

 
 

ʈʠʩʫʥʦʢ 2.5 - ʇʨʦʛʨʘʤʤʥʘʷ ʪʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʇʈ 
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ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʨʦʚʝʨʷʣʘʩʴ ʨʘʙʦʪʘ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʛʦ ʙʘʥʢʘ ɼʅ (2.25)-

(2.27) ʚ ʪʨʸʭ ʩʣʫʯʘʷʭ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʣ ʦʜʠʥ ʠʟ ʚʦʟʤʦʞʥʳʭ ʜʝʬʝʢʪʦʚ: 

1) ʜʝʬʝʢʪ, ʧʨʠʚʦʜʷʱʠʡ ʢ ʧʦʷʚʣʝʥʠʶ ʦʰʠʙʢʠ ‫ὸ ρπ ʨʘʜ/ʩ ʚ 

ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʘ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʧʝʨʚʦʛʦ ʜʚʠʞʠʪʝʣʷ ʇʈ (ʩʤ. 

ʨʠʩ. 2.4) ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ὸ υπ ὧ, ʢʦʪʦʨʘʷ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 30% ʦʪ ʩʨʝʜʥʝʡ 

ʩʢʦʨʦʩʪʠ ʝʛʦ ʚʨʘʱʝʥʠʷ;  

2) ʜʝʬʝʢʪ, ʧʨʠʚʦʜʷʱʠʡ ʢ ʫʚʝʣʠʯʝʥʠʷ ʘʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʷʢʦʨʷ 

ʵʪʦʛʦ ʜʚʠʞʠʪʝʣʷ ʥʘ 30% (Ὑ̠ ὸ πȢφ ʆʤ) ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ὸ ρππ Ã; 

3) ʜʝʬʝʢʪ, ʧʨʠʚʦʜʷʱʠʡ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ὸ ρυπÃ ʢ ʧʦʷʚʣʝʥʠʶ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʦʤʝʥʪʘ ʥʘ ʚʘʣʫ ʫʢʘʟʘʥʥʦʛʦ ʜʚʠʞʠʪʝʣʷ ὓ̃ ὸ πȢυὓ̃ ὸ̅; 

ʅʘ ʨʠʩ. 2.6-2.8 ʢʨʠʚʳʤʠ 1, 2 ʠ 3 ʧʦʢʘʟʘʥʦ ʠʟʤʝʥʝʥʠʝ ʥʝʚʷʟʦʢ Ὡ ὸ, Ὡ ὸ 

ʠ Ὡ ὸ ʧʦʩʪʨʦʝʥʥʦʛʦ ʙʘʥʢʘ ɼʅ (2.25)-(2.27) ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ 

ʜʝʬʝʢʪʦʚ.  

ʅʘ ʨʠʩ. 2.6 ʧʦʢʘʟʘʥʦ ʧʦʚʝʜʝʥʠʝ ʥʝʚʷʟʦʢ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʦʰʠʙʢʠ ʜʘʪʯʠʢʘ 

ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ‫ὸ. ʀʟ ʵʪʦʛʦ ʨʠʩʫʥʢʦʚ ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʵʪʦʛʦ ʜʝʬʝʢʪʘ 

Ὡ ὸ π, Ὡ ὸ π ʠ Ὡ ὸ π. ʀʟ ʤʘʪʨʠʮʳ ʩʠʥʜʨʦʤʦʚ (2.28) ʚʠʜʥʦ, ʯʪʦ 

ʪʘʢʦʝ ʧʦʚʝʜʝʥʠʝ ʥʝʚʷʟʦʢ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʥʝʥʫʣʝʚʦʡ 

ʬʫʥʢʮʠʠ .‫ὸ 

 

 

 

ʈʠʩʫʥʦʢ 2.6 - ʅʝʚʷʟʢʠ Ὡ ὸ, Ὡ ὸ ʠ Ὡ ὸ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʬʫʥʢʮʠʠ ‫ὸ 
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ʈʠʩʫʥʦʢ 2.7 - ʅʝʚʷʟʢʠ Ὡ ὸ, Ὡ ὸ ʠ Ὡ ὸ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʬʫʥʢʮʠʠ Ὑ̠ ὸ 

 

 

ʈʠʩʫʥʦʢ 2.8 -ʅʝʚʷʟʢʠ Ὡ ὸ, Ὡ ὸ ̉  Ὡ ὸ  ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʬʫʥʢʮʠʠ ὓ̃ ὸ 

 

ʅʘ ʨʠʩ. 2.7 ʧʦʢʘʟʘʥʦ ʠʟʤʝʥʝʥʠʝ ʥʝʚʷʟʦʢ ʙʘʥʢʘ ɼʅ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʜʝʬʝʢʪʘ, 

ʧʨʠʚʦʜʷʱʝʛʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʘʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʷʢʦʨʷ ʜʚʠʛʘʪʝʣʷ Ὑ̠ ὸ. ʕʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ Ὡ ὸ π, Ὡ ὸ π ʠ Ὡ ὸ π.  

ʅʘ ʨʠʩ. 2.8 ʧʦʢʘʟʘʥʦ ʠʟʤʝʥʝʥʠʝ ʥʝʚʷʟʦʢ ʧʦʩʪʨʦʝʥʥʦʛʦ ʙʘʥʢʘ ɼʅ ʧʨʠ 

ʧʦʷʚʣʝʥʠʠ ʜʝʬʝʢʪʘ, ʧʨʠʚʦʜʷʱʝʛʦ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʦʤʝʥʪʘ 

ʥʘʛʨʫʟʢʠ ὓ̃ ὸ ʥʘ ʚʳʭʦʜʥʦʤ ʚʘʣʫ ʜʚʠʞʠʪʝʣʷ. ʀʟ ʵʪʦʛʦ ʨʠʩʫʥʢʘ ʚʠʜʥʦ ʧʦʚʝʜʝʥʠʝ 

ʥʝʚʷʟʦʢ: Ὡ ὸ π, Ὡ ὸ π ʠ Ὡ ὸ π.  

ɺʦ ʚʩʝʭ ʧʨʠʚʝʜʸʥʥʳʭ ʩʣʫʯʘʷʭ ʧʦʚʝʜʝʥʠʝ ʥʝʚʷʟʦʢ ʧʦʩʪʨʦʝʥʥʦʛʦ ʙʘʥʢʘ ɼʅ 

(2.25)-(2.27) ʩ ʧʦʤʦʱʴʶ ʤʘʪʨʠʮʳ ʩʠʥʜʨʦʤʦʚ (2.28) ʧʦʟʚʦʣʷʝʪ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʪʠʧ 
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ʠ ʚʨʝʤʷ ʧʦʷʚʣʝʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʜʝʬʝʢʪʘ.   

ɸʥʘʣʦʛʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʠ ʧʨʠ ʚʳʷʚʣʝʥʠʠ ʚʩʝʭ ʫʢʘʟʘʥʥʳʭ 

ʜʝʬʝʢʪʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʚʦ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʜʚʠʞʠʪʝʣʷʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʇʈ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʧʨʠʤʝʥʝʥʠʝ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʙʘʥʢʘ ɼʅ ʧʦʟʚʦʣʷʝʪ ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʙʥʘʨʫʞʠʚʘʪʴ ʠ 

ʚʳʷʚʣʷʪʴ ʤʝʩʪʘ ʧʦʷʚʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʜʝʬʝʢʪʦʚ ʚ ʜʚʠʞʠʪʝʣʷʭ ʇʈ.  

 

2.5. ɺʳʚʦʜʳ 

1. ɺʦ ʚʪʦʨʦʡ ʛʣʘʚʝ ʜʠʩʩʝʨʪʘʮʠʠ ʩʬʦʨʤʠʨʦʚʘʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʜʚʠʞʠʪʝʣʝʡ ʇʈ, ʫʯʠʪʳʚʘʶʱʘʷ ʧʦʷʚʣʝʥʠʝ ʯʘʩʪʦ ʚʦʟʥʠʢʘʶʱʠʭ ʜʝʬʝʢʪʦʚ: ʠʟʤʝʥʝʥʠʝ 

ʚʝʣʠʯʠʥ ʘʢʪʠʚʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʡ ʷʢʦʨʥʳʭ ʮʝʧʝʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʝʡ, ʧʦʷʚʣʝʥʠʝ 

ʥʝʠʟʚʝʩʪʥʳʭ ʚʥʝʰʥʠʭ ʤʦʤʝʥʪʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷ ʜʘʪʯʠʢʦʚ 

ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʚʨʘʱʝʥʠʷ ʠʭ ʚʳʭʦʜʥʳʭ ʚʘʣʦʚ. ɸʥʘʣʠʟ ʵʪʦʡ ʤʦʜʝʣʠ ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʠʧʦʚʳʭ ʦʙʲʝʢʪʦʚ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ, ʚ ʜʚʠʞʠʪʝʣʷʭ ʇʈ ʚʦʟʤʦʞʥʦ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʩʨʘʟʫ ʤʥʦʛʠʭ ʜʝʬʝʢʪʦʚ. ʕʪʦ ʧʨʝʧʷʪʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʩʨʝʜʩʪʚʘ ʚʳʷʚʣʝʥʠʷ ʠ ʣʦʢʘʣʠʟʘʮʠʠ ʵʪʠʭ ʜʝʬʝʢʪʦʚ. 

2. ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʢʘʟʘʥʥʳʭ ʤʦʜʝʣʝʡ ʚʳʧʦʣʥʝʥʘ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʦʛʦ 

ʤʝʪʦʜʘ ʧʦʩʪʨʦʝʥʠʷ ʙʘʥʢʘ ɼʅ ʜʣʷ ʜʚʠʞʠʪʝʣʝʡ ʇʈ ʥʘ ʦʩʥʦʚʝ ʣʦʛʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʧʦʜʭʦʜʘ, ʧʦʟʚʦʣʷʶʱʝʛʦ ʣʠʥʝʡʥʳʤʠ ʤʝʪʦʜʘʤʠ ʦʙʝʩʧʝʯʠʚʘʪʴ ʦʙʥʘʨʫʞʝʥʠʝ 

ʜʝʬʝʢʪʦʚ ʚ ʩʫʱʝʩʪʚʝʥʥʦ ʥʝʣʠʥʝʡʥʳʭ ʩʠʩʪʝʤʘʭ. ʆʜʥʘʢʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʠʧʦʚʦʛʦ 

ʣʦʛʠʢʦ-ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ɼʅ ʪʦʣʴʢʦ ʢ 

ʩʪʨʦʛʦ ʟʘʜʘʥʥʳʤ ʦʧʨʝʜʝʣʝʥʥʳʤ ʜʝʬʝʢʪʘʤ, ʧʨʝʜʣʦʞʝʥʘ ʥʦʚʘʷ ʧʨʦʮʝʜʫʨʘ, ʢʦʪʦʨʘʷ 

ʧʦʟʚʦʣʷʝʪ ʩʪʨʦʠʪʴ ɼʅ, ʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʠ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʳʝ ʢ ʨʘʟʣʠʯʥʳʤ ʥʘʙʦʨʘʤ 

ʜʝʬʝʢʪʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʜʘʣʦʩʴ ʩʬʦʨʤʠʨʦʚʘʪʴ ʪʘʢʦʡ ʙʘʥʢ ɼʅ, ʢʦʪʦʨʳʡ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʥʘʨʫʞʝʥʠʝ ʤʥʦʛʠʭ ʜʝʬʝʢʪʦʚ.  

3. ʈʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʣʥʦʩʪʴʶ 

ʧʦʜʪʚʝʨʜʠʣʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʩ 

ʧʦʤʦʱʴʶ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʤʝʪʦʜʘ ʙʘʥʢʘ ɼʅ. ʈʝʘʣʠʟʘʮʠʷ ʫʢʘʟʘʥʥʳʭ ɼʅ ʥʝ ʚʳʟʳʚʘʝʪ 

ʦʩʦʙʳʭ ʟʘʪʨʫʜʥʝʥʠʡ ʠ ʟʘʱʠʱʝʥʘ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʦ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ 

ʕɺʄ [44].  
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3. ʈɸɿʈɸɹʆʊʂɸ ʄɽʊʆɼɸ ʉʀʅʊɽɿɸ ʉʀʉʊɽʄ ʀɼɽʅʊʀʌʀʂɸʎʀʀ 

ɺɽʃʀʏʀʅ ʆʊʂʃʆʅɽʅʀʁ ʇɸʈɸʄɽʊʈʆɺ ɼɺʀɾʊɽʃɽʁ ʇʆɼɺʆɼʅʓʍ 

ʈʆɹʆʊʆɺ ʉ ʇʆʄʆʑʔʖ ʅɸɹʃʖɼɸʊɽʃɽʁ ʉ ʇɽʈɽʄɽʅʅʆʁ 

ʉʊʈʋʂʊʋʈʆʁ 

 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʧʨʝʜʳʜʫʱʝʡ ʛʣʘʚʝ ɼʅ ʧʦʟʚʦʣʷʶʪ ʩʚʦʝʚʨʝʤʝʥʥʦ 

ʦʙʥʘʨʫʞʠʚʘʪʴ ʠ ʚʳʷʚʣʷʪʴ ʤʝʩʪʘ ʧʦʷʚʣʝʥʠʷ ʚʘʞʥʳʭ ʦʜʠʥʦʯʥʳʭ ʜʝʬʝʢʪʦʚ ʚ 

ʜʚʠʞʠʪʝʣʷʭ ʇʈ. ʆʜʥʘʢʦ ʦʥʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʦʮʝʥʢʫ ʚʝʣʠʯʠʥ ʠʟʤʝʥʝʥʠʡ 

ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʠʪʝʣʝʡ ʠ ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʦʚ ʠʭ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ, 

ʚʳʟʚʘʥʥʳʤʠ ʵʪʠʤʠ ʜʝʬʝʢʪʘʤʠ, ʪ.ʝ. ʦʥʠ ʥʝ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʚʝʣʠʯʠʥ ʜʝʬʝʢʪʦʚ, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʜʘʣʴʥʝʡʰʝʡ ʢʦʤʧʝʥʩʘʮʠʠ ʥʝʛʘʪʠʚʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʡ ʦʪ ʠʭ ʧʦʷʚʣʝʥʠʷ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʜʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʪʨʘʜʠʮʠʦʥʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʅʇʉ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʷʪʴ ʚʝʣʠʯʠʥʳ ʜʝʬʝʢʪʦʚ ʟʘ ʩʯʝʪ ʚʚʝʜʝʥʠʷ ʚ ʥʘʙʣʶʜʘʪʝʣʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʨʘʟʨʳʚʥʦʛʦ ʩʣʘʛʘʝʤʦʛʦ. ʊʝʦʨʠʷ ʧʦʩʪʨʦʝʥʠʷ ʪʘʢʠʭ ʥʘʙʣʶʜʘʪʝʣʝʡ 

ʦʧʠʩʘʥʘ ʚʦ ʤʥʦʛʠʭ ʨʘʙʦʪʘʭ [10, 11, 24, 48, 59, 70, 78, 115, 145]. ʆʜʥʘʢʦ ʠʟʚʝʩʪʥʳʝ 

ʥʘʙʣʶʜʘʪʝʣʠ, ʢʘʢ ʧʨʠʚʠʣʦ, ʩʪʨʦʷʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʦʣʥʳʭ ʤʦʜʝʣʝʡ ʦʙʲʝʢʪʦʚ 

ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʩʣʦʞʥʝʥʠʶ ʠʭ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʠʧʦʚʳʭ ʙʦʨʪʦʚʳʭ ʕɺʄ ʧʦʜʚʦʜʥʳʭ ʨʦʙʦʪʦʚ.  

ɺ ʵʪʦʡ ʛʣʘʚʝ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥ ʥʦʚʳʡ ʤʝʪʦʜ ʩʠʥʪʝʟʘ ʣʝʛʢʦʨʝʘʣʠʟʫʝʤʳʭ 

ʩʠʩʪʝʤ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, ʠʩʧʦʣʴʟʫʶʱʠʡ ʅʇʉ, ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʝʡ 

ʦʙʲʝʢʪʘ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʧʦʥʠʞʝʥʥʦʛʦ ʧʦʨʷʜʢʘ. ʕʪʠ ʩʠʩʪʝʤʳ ʯʫʚʩʪʚʠʪʝʣʴʥʳ 

ʪʦʣʴʢʦ ʢ ʫʞʝ ʚʳʷʚʣʝʥʥʳʤ ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʵʪʘʧʝ ʢʦʥʢʨʝʪʥʳʤ ʜʝʬʝʢʪʘʤ ʠ ʧʦʟʚʦʣʷʶʪ 

ʧʦʣʫʯʠʪʴ ʪʦʯʥʫʶ ʦʮʝʥʢʫ ʚʝʣʠʯʠʥ ʦʪʢʣʦʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʠʪʝʣʝʡ ʇʈ ʦʪ ʠʭ 

ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʦʚ ʠʭ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʦʷʚʣʝʥʠʝʤ ʫʢʘʟʘʥʥʳʭ ʜʝʬʝʢʪʦʚ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʵʪʦʡ ʛʣʘʚʝ ʨʝʰʝʥʘ 

ʟʘʜʘʯʘ ʩʠʥʪʝʟʘ ʉʂʋ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʢʦʤʧʝʥʩʘʮʠʶ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ 

ʚʳʷʚʣʷʝʤʳʭ ʜʝʬʝʢʪʦʚ, ʧʦʷʚʣʷʶʱʠʭʩʷ ʚ ʜʚʠʞʠʪʝʣʷʭ ʇʈ. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʵʪʦʛʦ 

ʨʝʰʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥ ʠʟʚʝʩʪʥʳʡ ʧʦʜʭʦʜ ʢ ʩʪʨʫʢʪʫʨʥʦʤʫ ʩʠʥʪʝʟʫ ʥʝʣʠʥʝʡʥʳʭ 

ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʩ ʧʦʤʦʱʴʶ ʚʚʝʜʝʥʠʷ 



52 
 

 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʧʨʘʚʣʷʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʧʦʟʚʦʣʷʶʪ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ 

ʧʝʨʝʤʝʥʥʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʠʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʧʨʠʜʘʪʴ ʠʤ ʞʝʣʘʝʤʳʝ 

ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ [52]. 

 

3.1. ʆʧʠʩʘʥʠʝ ʤʝʪʦʜʘ ʩʠʥʪʝʟʘ ʥʘʙʣʶʜʘʪʝʣʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʠ 

ʜʚʠʞʠʪʝʣʷ ʧʦʥʠʞʝʥʥʦʛʦ ʧʦʨʷʜʢʘ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʧʦʜʭʦʜʦʤ ʢ ʦʮʝʥʢʝ ʚʝʣʠʯʠʥ ʠʟʤʝʥʝʥʠʡ 

ʧʘʨʘʤʝʪʨʦʚ ʜʠʥʘʤʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʠ ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ ʠʭ ʜʘʪʯʠʢʦʚ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʜʝʬʝʢʪʦʚ, ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʅʇʉ, ʦʧʠʩʳʚʘʝʤʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ ʩ ʨʘʟʨʳʚʥʦʡ ʧʨʘʚʦʡ ʯʘʩʪʴʶ 

[48]. ʀʟʚʝʩʪʥʳʝ ʤʝʪʦʜʳ ʩʠʥʪʝʟʘ ʪʘʢʠʭ ʥʘʙʣʶʜʘʪʝʣʝʡ ʧʨʝʜʧʦʣʘʛʘʶʪ ʧʦʩʪʨʦʝʥʠʝ ɼʅ 

ʧʦʣʥʦʛʦ ʧʦʨʷʜʢʘ, ʫʩʣʦʞʥʷʶʱʠʭ ʧʨʦʮʝʜʫʨʫ ʪʦʯʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʜʝʬʝʢʪʦʚ ʚ 

ʨʝʘʣʴʥʳʭ ʜʚʠʞʠʪʝʣʷʭ ʇʈ.  

ʆʜʥʘʢʦ, ʧʦʩʢʦʣʴʢʫ ʩ ʧʦʤʦʱʴʶ ʧʦʣʫʯʝʥʥʦʛʦ ʚ ʧʨʝʜʳʜʫʱʝʡ ʛʣʘʚʝ ʙʘʥʢʘ ɼʅ 

ʫʜʘʝʪʩʷ ʦʧʨʝʜʝʣʠʪʴ ʚ ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ ʧʦʷʚʣʝʥʠʝ ʚ ʫʨʘʚʥʝʥʠʠ (2.2), 

ʦʧʠʩʳʚʘʶʱʝʤ ʜʚʠʞʠʪʝʣʠ ʇʈ, ʢʦʥʢʨʝʪʥʦʡ ʦʜʠʥʦʯʥʦʡ ʥʝʥʫʣʝʚʦʡ ʬʫʥʢʮʠʠ Ὠ ὸ, 

Ὠ ὸ ʠʣʠ ‫ὸ, ʪʦ ʚʦʟʤʦʞʥʦ ʫʧʨʦʩʪʠʪʴ ʧʨʦʮʝʜʫʨʫ ʩʠʥʪʝʟʘ ʠ ʧʦʩʣʝʜʫʶʱʝʡ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʅʇʉ. ʇʨʠ ʵʪʦʤ ʟʘ ʦʩʥʦʚʫ ʙʝʨʝʪʩʷ ʥʝ ʧʦʣʥʘ̫ ʤʦʜʝʣʴ 

ʜʚʠʞʠʪʝʣʷ ʇʈ, ʘ ʩʧʝʮʠʘʣʴʥʘ ̫ʫʧʨʦʱʝʥʥʘʷ ʤʦʜʝʣ ɹʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ, ʩʦʜʝʨʞʘʱʘ ̫

ʫʞʝ ʪʦʣʴʢʦ ʚʳʷʚʣʝʥʥʳʝ ʢʦʥʢʨʝʪʥʳʝ ʫʢʘʟʘʥʥʳʝ ʚʳʰʝ ʥʝʥʫʣʝʚʳʝ ʬʫʥʢʮʠʠ [10, 11, 

12, 86, 87,120, 151, 152]. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʵʪʠʭ ʤʦʜʝʣʝʡ ʫʜʦʙʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪ ʩʠʥʪʝʟʘ ɼʅ, ʨʘʩʩʤʦʪʨʝʥʥʳʡ ʚ ʧʨʝʜʳʜʫʱʝʡ ʛʣʘʚʝ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʠʟ ʫʨʘʚʥʝʥʠʡ (2.25) ʠ (2.26) ʚʠʜʥʦ, ʯʪʦ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ɼʅ-1 ʠ ɼʅ-2 

ʢʘʢ ʨʘʟ ʦʧʠʩʳʚʘʶʪʩʷ ʧʨʦʩʪʳʤʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ ʧʝʨʚʦʛʦ 

ʧʦʨʷʜʢʘ, ʘ ʛʝʥʝʨʠʨʫʝʤʳʝ ʠʤʠ ʥʝʚʷʟʢʠ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʢ ʨʘʟʥʳʤ ʥʘʙʦʨʘʤ ʬʫʥʢʮʠʡ 

Ὠ ὸ, Ὠ ὸ ʠʣʠ .‫ὸ 

ɺʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʠʩʭʦʜʥʦʡ ʤʦʜʝʣʴ  ʁ (2.2) ʢʘʞʜʦʛʦ ʜʚʠʞʠʪʝʣʷ ʇʈ, ʝʛʦ 

ʫʧʨʦʱʝʥʥʦʡ ʤʦʜʝʣʴ  ʁʠ ʩʠʥʪʝʟʠʨʫʝʤʦʛʦ ʅʇʉ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩʫʥʢʝ 3.1. ʅʘ ʵʪʦʤ 

ʨʠʩʫʥʢʝ ʚʝʢʪʦʨ rʩʦʩʪʦʷʥʠʷ ʜʚʠʞʠʪʝʣʷ ὼὸ ʠ ʫʧʨʦʱʝʥʥʦʡ ʤʦʜʝʣʠ ὼz ὸ, ʘ ʪʘʢʞʝ ʠʭ 

ʚʳʭʦʜʳ ώὸ ʠ ώz ὸ ʩʚʷʟʘʥʳ ʠʟʚʝʩʪʥʳʤʠ ʤʘʪʨʠʮʝʡ ɮz  ʠ ʚʝʢʪʦʨʦʤ Ὑz, 
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ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʨʠ ʵʪʦʤ ʚ ʫʧʨʦʱʝʥʥʫʶ ʤʦʜʝʣʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʢʣʶʯʘʝʪʩʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ, ʫʯʠʪʳʚʘʶʱʘʷ ʚʳʷʚʣʝʥʥʳʡ ʨʘʥʝʝ ʢʦʥʢʨʝʪʥʳʡ ʦʜʠʥʦʯʥʳʡ ʜʝʬʝʢʪ. ʉ 

ʧʦʤʦʱʴʶ ʵʪʦʡ ʤʦʜʝʣʠ ʩʪʨʦʪ̫ʩʷ ʅʇʉ, ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʪʁʩʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ 

ʫʨʘʚʥʝʥʠʝʤ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʩ ʧʝʨʝʤʝʥʥʦʡ ʩʦʩʪʦʷʥʠʷ  ὼz ὸ ὼz ὸ ɮzὼὸ. ʅʦ 

ʪɻʠ ʅʇʉ ʚʤʝʩʪʦ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʫʯʠʪʳʚʘʶʱʝʡ ʠʜʝʥʪʠʬʠʮʠʨʫʝʤʳʡ ʜʝʬʝʢʪ, 

ʩʦʜʝʨʞʠʪ ʨʘʟʨʳʚʥʦʡ ʯʣʝʥ ᾀὸ.  

 

 

 

ʈʠʩʫʥʦʢ 3.1 - ɺʟʘʠʤʦʩʚʷʟʴ ʠʩʭʦʜʥʦʡ ʩʠʩʪʝʤʳ, ʫʧʨʦʱʸʥʥʦʡ ʤʦʜʝʣʠ ʠ ʅʇʉ 

 

ɼʣʷ ʜʘʣʴʥʝʡʰʝʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʝʣʠʯʠʥ ʥʝʠʟʚʝʩʪʥʳʭ ʬʫʥʢʮʠʡ Ὠ ὸ, Ὠ ὸ 

ʠʣʠ ‫ὸ ʪʨʝʙʫʝʪʩʷ ʦʙʝʩʧʝʯʠʪʴ ʘʩʠʤʧʪʦʪʠʯʝʩʢʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʦʩʪʦʷʥʠʷ 

ʧʦʣʫʯʝʥʥʦʡ ʩʠʩʪʝʤʳ çʜʚʠʞʠʪʝʣʴ-ʫʧʨʦʱʝʥʥʘʷ ʤʦʜʝʣʴ-ʥʘʙʣʶʜʘʪʝʣʴè, ʪ.ʝ. ʚʝʣʠʯʠʥʘ 

ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʷ ʤʝʞʜʫ ʧʝʨʝʤʝʥʥʳʤʠ ʩʦʩʪʦʷʥʠʷ ʜʚʠʞʠʪʝʣʷ, ʤʦʜʝʣʠ ʠ ʅʇʉ ʜʦʣʞʥʘ 

ʩʪʨʝʤʠʪʴʩʷ ʢ ʥʫʣʶ ʧʨʠ ʣʶʙʳʭ ʟʥʘʯʝʥʠʷʭ ʫʢʘʟʘʥʥʳʭ ʥʝʠʟʚʝʩʪʥʳʭ ʬʫʥʢʮʠʡ Ὠ ὸ, 

Ὠ ὸ ʠʣʠ ‫ὸ. ʅʦ ʧʦʩʢʦʣʴʢʫ ʤʦʜʝʣʴ ʠ ʥʘʙʣʶʜʘʪʝʣʴ ʠʤʝʶʪ ʦʜʠʥʘʢʦʚʫʶ ʩʪʨʫʢʪʫʨʫ 

ʇʦʣʥʘʷ ʤʦʜʝʣʴ ʜʚʠʞʠʪʝʣʷ 

ʇʈ 

ɺʝʢʪʦʨ ʩʦʩʪʦʷʥʠʷ: ὼὸ 

ʋʧʨʦʱʸʥʥʘʷ ʤʦʜʝʣʴ 

ʜʚʠʞʠʪʝʣʷ ʇʈ 

ɺʝʢʪʦʨ ʩʦʩʪʦʷʥʠʷ: 

ὼz ὸ ɮzὼὸ 

 

ʅʇʉ 

ɺʝʢʪʦʨ ʩʦʩʪʦʷʥʠʷ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʜʝʬʝʢʪʦʚ: 

ὼz ὸ ὼz ὸ ɮzὼὸ 

 

όὸ 

ʜʝʬʝʢʪ 

ώὸ 

ώz ὸ Ὑzώὸ 

 

 

ώz ὸ 

Ὡ ὸ 

ʚʝʣʠʯʠʥʘ ʜʝʬʝʢʪʘ 
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ʫʨʘʚʥʝʥʠʡ ʜʚʠʞʝʥʠʷ ʠ ʠʭ ʚʳʭʦʜʥʳʝ ʚʝʣʠʯʠʥʳ ʩʦʚʧʘʜʘʶʪ, ʪʦ ʧʦ ʩʨʝʜʥʠʤ 

ʟʥʘʯʝʥʠʷʤʠ ʫʢʘʟʘʥʥʦʛʦ ʨʘʟʨʳʚʥʦʛʦ ʯʣʝʥʘ ʥʘʙʣʶʜʘʪʝʣʷ ᾀὸ ʤʦʞʥʦ ʩʫʜʠʪʴ [41] ʦ 

ʚʝʣʠʯʠʥʘʭ ʦʮʝʥʠʚʘʝʤʳʭ ʥʝʠʟʚʝʩʪʥʳʭ ʬʫʥʢʮʠʡ Ὠ ὸ, Ὠ ὸ ʠ .‫ὸ 

ʇʦʩʢʦʣʴʢʫ ʬʫʥʢʮʠʠ Ὠ ὸ ʠ Ὠ ὸ ʩʚʷʟʘʥʳ ʩ ὓ̃ ὸ ʠ Ὑ̠ ʠʟʚʝʩʪʥʳʤʠ 

ʩʦʦʪʥʦʰʝʥʠʷʤʠ Ὠ ὸ ̃

̅
,   Ὠ ὸ ̠

̠
Ὅ̠ὸ, ʪʦ ʫʜʘʝʪʩʷ ʧʦʣʫʯʠʪʴ ʚʝʣʠʯʠʥʳ 

ʚʥʝʰʥʝʛʦ ʤʦʤʝʥʪʘ ὓ̃ ὸ ʠ ʦʪʢʣʦʥʝʥʠʷ ʘʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ Ὑ̠ ʦʪ ʩʚʦʝʛʦ 

ʥʦʤʠʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʘʞʜʦʡ ʠʟ ʠʩʢʦʤʳʭ ʚʝʣʠʯʠʥ ὓ̃ ὸ, Ὑ̠ ʠ 

‫ὸ,  ʜʦʣʞʝʥ ʙʳʪʴ ʧʦʩʪʨʦʝʥ ʦʪʜʝʣʴʥʳʡ ʅʇʉ (ʅʇʉ-1 ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ 

ὓ̃ ὸ, ʅʇʉ-2 ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ Ὑ̠ ʠ ʅʇʉ-3 ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ 

‫ὸ), ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ, ʢʦʛʜʘ ʩ ʧʦʤʦʱʴʶ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʚʦ ʚʪʦʨʦʡ ʛʣʘʚʝ 

ʙʘʥʢʦʤ ɼʅ, ʦʙʥʘʨʫʞʝʥʦ ʧʦʷʚʣʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʜʝʬʝʢʪʘ.  

ɼʣʷ ʦʧʠʩʘʥʠʷ ʤʝʪʦʜʘ ʧʦʩʪʨʦʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʅʇʉ ʚʥʘʯʘʣʝ ʨʘʩʩʤʦʪʨʠʤ ʩʠʥʪʝʟ 

ʅʇʉ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʚ ʦʙʱʝʤ ʚʠʜʝ, ʦʮʝʥʠʚʘʷ ʚʝʣʠʯʠʥ rʚʳʷʚʣʝʥʥʳʭ ʚ ʩʠʩʪʝʤʝ 

(2.2) ʥʝʥʫʣʝʚʳʭ ʵʣʝʤʝʥʪʦʚ ʚʝʢʪʦʨʘ Ὠὸ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʫʧʨʦʱʝʥʥʘ ̫ʤʦʜʝʣ ɹ

ʜʚʠʞʠʪʝʣʷ ʇʈ ʩʪʨʦʠʪʩʷ ʧʦ ʘʥʘʣʦʛʠʠ ʩ ɼʅ ʚ ʦʙʱʝʤ ʚʠʜʝ [59]: 

 

ὼz ὸ ὃzὼz ὸ ὄzόὸ ὐzώὸ ‰z ὼz ὸȟώὸȟὸ ὈzὨὸȟ 

ώz ὸ ὅzὼz ὸȟ  

Ὀz ˡzὈȢ 

(3.1) 

 

 ʄʦʜʝʣʴ (3.1) ʠʤʝʝʪ ʚʠʜ, ʙʣʠʟʢʠʡ ʢ ʨʘʩʩʤʦʪʨʝʥʥʳʤ ʨʘʥʝʝ ɼʅ (2.24), ʥʦ ʙʝʟ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦ ʩʠʛʥʘʣʫ ʥʝʚʷʟʢʠ ʠ ʣɻʝʤʝʥʪʘ ὈzὨὸȟ ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ 

ʚʭʦʞʜʝʥʠʝ ʚ ʤʦʜʝʣʴ ʚʳʷʚʣʝʥʥʦʛʦ ʜʝʬʝʢʪʘ. ʄʘʪʨʠʮʘ ὃz ʠ ʚʝʢʪʦʨ ὅz, ʚʭʦʜʷʱʠʝ ʚ 

(3.1), ʜʣʷ ʧʨʦʩʪʦʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʢʘʥʦʥʠʯʝʩʢʦʡ ʬʦʨʤʝ (2.17), ʪ.ʝ. ʜʣʷ ʤʦʜʝʣʠ 

ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ὃz π ʠ ὅz ρ. ʇʝʨʝʤʝʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʫʧʨʦʱʝʥʥʦʡ ʠ ʠʩʭʦʜʥʦʡ 

ʤʦʜʝʣʝʡ ʜʚʠʞʠʪʝʣʝʡ ʇʈ ʩʚʷʟʘʥʳ ʩʦʦʪʥʦʰʝʥʠʝʤ ɮzὼὸ ὼz ὸ, ʠʭ ʚʳʭʦʜʳ - 

ʩʦʦʪʥʦʰʝʥʠʝʤ ώz ὸ Ὑzώὸ. ʄʘʪʨʠʮʳ ʠ ʚʝʢʪʦʨʳ ὐz, ʌz , ‰z ὼz ὸȟώὸȟὸ ʠ ὄz, 

ʚʭʦʜʷʱʠʝ ʚ (3.1), ʬʦʨʤʠʨʫʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʘʣʛʦʨʠʪʤʘ ʧʦʩʪʨʦʝʥʠʷ ɼʅ, 
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ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʚ ʨʘʟʜʝʣʝ 2.2. ʇʨʠ ʵʪʦʤ ʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʵʪʠ ɼʅ ʦʙʣʘʜʘʶʪ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʥʝʠʟʚʝʩʪʥʦʡ ʬʫʥʢʮʠʠ ʜʝʬʝʢʪʦʚ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʦʡ ʧʦʜʣʝʞʠʪ 

ʦʧʨʝʜʝʣʝʥʠʶ.  

ʇʨʦʝʢʪʠʨʫʝʤʳʝ ʅʇʉ ʩʪʨʦʷʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʠ (3.1), ʠʩʢʣʶʯʘʶʱʝʡ 

ʵʣʝʤʝʥʪ ὈzὨὸȟ̎  ̏ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦ ʩʠʛʥʘʣʫ ʥʝʚʷʟʢʠ ʠ ʨʘʟʨʳʚʥʦʡ 

ʬʫʥʢʮʠʠ ᾀὸ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ. ʕʪʠ ʅʇʉ ʠʤʝʶʪ ʚʠʜ [23]: 

 

ὼz ὸ ὃzὼz ὸ ὄzόὸ ὐzώὸ  

‰z ὼz ὸȟώὸȟὸ ὒᾀὸ ὑzὩ ὸȟ  

ώz ὸ ὅzὼz ὸȟ Ὡ ὸ ώz ὸ Ὑzώὸ 

                  

(3.2) 

ʛʜʝ ᾀὸ Ὣ ίὭὫὲὩ ὸ  ï ʨʘʟʨʳʚʥʘʷ ʬʫʥʢʮʠʷ, Ὡ ὸ ώz ὸ Ὑzώὸ ώz ὸ  

ώz ὸ ὅz ὼz ὸ ˡzὼὸ  ï ʥʝʚʷʟʢʘ,  ὒ ï ʢʦʵʬʬʠʮʠʝʥʪ, Ὣ π ï ʢʦʥʩʪʘʥʪʘ.  

ʈʘʩʩʦʛʣʘʩʦʚʘʥʠʝ ʧʝʨʝʤʝʥʥʳʭ ʩʦʩʪʦʷʥʠʷ ʤʝʞʜʫ ʅʇʉ (3.2) ʠ ʫʧʨʦʱʝʥʥʦʡ 

ʤʦʜʝʣʴʶ (3.1), ʩʚʷʟʘʥʥʦʡ ʩ ʠʩʭʦʜʥʦʡ ʤʦʜʝʣʴʶ ʜʚʠʞʠʪʝʣʷ ʇʈ (2.2), ʟʘʜʘʝʪʩʷ ʚ ʚʠʜʝ: 

 

Ὡὸ ὼz ὸ ὼz ὸ ὼz ὸ ˡzὼὸ.                  (3.3) 

  

ʉ ʫʯʸʪʦʤ ʚʠʜʘ ʚʝʢʪʦʨʘ ὅz (2.17) ʠ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʅʇʉ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ ʤʝʞʜʫ 

ʧʝʨʝʤʝʥʥʳʤʠ ʩʦʩʪʦʷʥʠʷ ʠ ʥʝʚʷʟʢʦʡ ʅʇʉ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʚʝʥʩʪʚʦʤ Ὡὸ Ὡ ὸȢ 

ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ ʠʩʢʦʤʳʭ ʵʣʝʤʝʥʪʦʚ 

ʚʝʢʪʦʨʘ Ὠὸ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ 

çʜʚʠʞʠʪʝʣʴ-ʫʧʨʦʱʝʥʥʘʷ ʤʦʜʝʣʴ-ʥʘʙʣʶʜʘʪʝʣʴè, ʧʨʠ ʢʦʪʦʨʦʤ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ (3.3) 

ʨʘʚʥʷʣʦʩʴ ʙʳ ʥʫʣʶ [48]. ʇʦʢʘʞʝʤ, ʯʪʦ ʵʪʦ ʪʨʝʙʦʚʘʥʠʝ ʚʩʝʛʜʘ ʚʳʧʦʣʥʷʝʪʩʷ [23] ʧʨʠ 

ʦʧʨʝʜʝʣʝʥʥʦʤ ʚʳʙʦʨʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ὒ, ὑz ʠ  Ὣ. ɼʣʷ ʵʪʦʛʦ ʧʨʦʜʠʬʬʝʨʝʥʮʠʨʫʝʤ ʧʦ 

ʚʨʝʤʝʥʠ ʚʳʨʘʞʝʥʠʝ (3.3): 

 

Ὡὸ ὼz ὸ ὼz ὸ  

ὑzὩὸ ῳ‰z ὼz ὸȟώὸȟὸ ὒᾀὸ ὈzὨὸ, 
(3.4) 
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ʛʜʝ ῳ‰z ὼz ὸȟώὸȟὸ ‰z ὼz ὸȟώὸȟὸ ‰z ὼz ὸȟώὸȟὸ. ʊʘʢ ʢʘʢ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʤʦʤʝʥʪʘ ʥʘ ʚʘʣʫ ʜʚʠʞʠʪʝʣʷ ʦʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʠʥʪʘ ʩ 

ʚʷʟʢʦʡ ʩʨʝʜʦʡ ʦʛʨʘʥʠʯʝʥʘ (ὓ̃ ὸ̅ ὓ ), ʪʦ ʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʝ ʝʡ ʬʫʥʢʮʠʠ 

‰z ὼz ὸȟώὸȟὸ ʠ ‰z ὼz ὸȟώὸȟὸ ʪʘʢʞʝ ʦʛʨʘʥʠʯʝʥʳ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʦʛʨʘʥʠʯʝʥʘ 

ʬʫʥʢʮʠʷ ῳ‰z ὼz ὸȟώὸȟὸ ῳ‰z . ʕʣʝʤʝʥʪʳ ʚʝʢʪʦʨʘ Ὠὸȟ ʩʚʷʟʘʥʥʳʝ ʩ 

ʚʝʣʠʯʠʥʘʤʠ ὓ̃ ὸ ʠ Ὑ̠ȟ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʦʛʨʘʥʠʯʝʥʥʳʤʠ: ȿὨὸȿ Ὠ . 

ɺʦʩʧʦʣʴʟʫʝʤʩʷ ʠʟʚʝʩʪʥʳʤ ʤʝʪʦʜʦʤ ʃʷʧʫʥʦʚʘ [36] ʠ ʚʚʝʜʝʤ ʚ ʨʘʩʩʤʦʪʨʝʥʠʝ 

ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʝʥʥʫʶ ʬʫʥʢʮʠʶ ʃʷʧʫʥʦʚʘ  ὠ πȢυὩ ὸ. ʂʘʢ ʠʟʚʝʩʪʥʦ, 

ʧʦʣʦʞʝʥʠʝ ʨʘʚʥʦʚʝʩʠʷ Ὡὸ π ʙʫʜʝʪ ʫʩʪʦʡʯʠʚʳʤ, ʝʩʣʠ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ 

ὠ π. ʇʨʦʜʠʬʬʝʨʝʥʮʠʨʫʝʤ ʬʫʥʢʮʠʶ ὠ ʧʦ ʚʨʝʤʝʥʠ, ʫʯʠʪʳʚʘʷ (3.4), ʧʦʣʫʯʠʤ:  

 

ὠ ὩὸὩὸ  

Ὡὸ ὑzὩὸ ῳ‰z ὼz ὸȟώὸȟὸ ὒᾀὸ ὈzὨὸ  

ὑzὩ ὸ Ὡὸῳ‰z ὒὫ ίὭὫὲὩὸ ȿȿὈzȿȿὨ . 

 

ʆʯʝʚʠʜʥʦ, ʯʪʦ, ʢʦʛʜʘ ʜʣʷ ὑz, ὒ ʠ Ὣ ʚʳʧʦʣʥʷʶʪʩʷ ʥʝʨʘʚʝʥʩʪʚʘ 

  

ὑz πȟ 

ὒὫ ῳ‰z ȿȿὈzȿȿὨ ȟ 

                

(3.5) 

ʚʩʝʛʜʘ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʥʝʨʘʚʝʥʩʪʚʦ ὠ π, ʧʨʠ ʢʦʪʦʨʦʤ ʩʧʨʘʚʝʜʣʠʚʳ ʨʘʚʝʥʩʪʚʘ 

Ὡὸ π ʠ Ὡὸ π, ʝʩʣʠ ʨʘʟʨʳʚʥʘʷ ʬʫʥʢʮʠʷ ᾀὸ ʧʝʨʝʢʣʶʯʘʝʪʩʷ ʤʝʞʜʫ 

ʟʥʘʯʝʥʠʷʤʠ Ὣ ʠ Ὣ.  

ʇʨʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʡ (3.5) ʜʣʷ ʅʇʉ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʙʫʜʫʪ ʚʳʧʦʣʥʷʪʩʷ 

ʩʦʦʪʥʦʰʝʥʠʷ Ὡὸ π ̉ Ὡὸ π    [25, 61, 78] ʠ ʙʫʜʝʪ ʩʧʨʘʚʝʜʣʠʚʦ ʚʳʨʘʞʝʥʠʝ 

ὼz ὸ ὼz ὸ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ ῳ‰z ὼz ὸȟώὸȟὸ ‰z ὼz ὸȟώὸȟὸ  

‰z ὼz ὸȟώὸȟὸ π. ʇʨʠ ʵʪʦʤ ʚʳʨʘʞʝʥʠʝ (3.4) ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ: ὒᾀὸ  

ὈzὨὸ. 

ʊʘʢ ʢʘʢ ʅʇʉ ʩʪʨʦʠʪʩʷ ʥʘ ʦʩʥʦʚʝ ʫʧʨʦʱʝʥʥʦʡ ʤʦʜʝʣʠ, ʯʫʚʩʪʚʠʪʝʣʴʥʦʡ ʢ 
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ʢʦʥʢʨʝʪʥʦʤʫ ʵʣʝʤʝʥʪʫ ʚʝʢʪʦʨʘ Ὠὸ, ʪʦ ὈzὨὸ Ὀz Ὠ ὸ, ʛʜʝ Ὀz  ï i-ʡ ʩʪʦʣʙʝʮ 

ʤʘʪʨʠʮʳ Ὀz, Ὠ ὸ ï ʠʩʢʦʤʳʡ ʵʣʝʤʝʥʪ ʚʝʢʪʦʨʘ Ὠὸ. ʊʦʛʜʘ ʚʝʣʠʯʠʥʘ ʬʫʥʢʮʠʠ Ὠ ὸ 

ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʚʝʥʩʪʚ 

  

ὒ Ὀz  

Ὠ ὸ ᾀ ὸȟ 
(3.6) 

 

ʛʜʝ ᾀ ὸ ï ʩʠʛʥʘʣ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʨʘʟʨʳʚʥʫʶ ʬʫʥʢʮʠʶ ᾀὸ.  

ʀʟʚʝʩʪʥʦ [48, 59, 78], ʯʪʦ ʚʤʝʩʪʦ ᾀ ὸ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪ ɹʩʠʛʥʘʣ ᾀὸ  

ʧʨʦʧʫʱʝʥʥʳʡ ʯʝʨʝʟ ʬʠʣʴʪʨ ʥʠʟʢʠʭ ʯʘʩʪʦʪ (ʌʅʏ).  

ʀʟ ʧʦʣʫʯʝʥʥʦʡ ʨʘʥʝʝ ʤʘʪʨʠʮʳ ʩʠʥʜʨʦʤʦʚ (2.28) ʚʠʜʥʦ, ʯʪʦ ʚʝʣʠʯʠʥʳ 

ʥʝʠʟʚʝʩʪʥʳʭ ʬʫʥʢʮʠʡ Ὠ ὸȟ Ὠ ὸ  ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩ ʧʦʤʦʱʴʶ ʅʇʉ, ʠʩʧʦʣʴʟʫʷ 

ʫʧʨʦʱʝʥʥʳʝ ʤʦʜʝʣʠ, ʧʦʩʪʨʦʝʥʥʳʝ ʠʟ ʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʢ ʵʪʠʤ ʜʝʬʝʢʪʘʤ ɼʅ-1 (2.25) 

ʠ ɼʅ-2(2.26) ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʩʣʦʞʥʦʛʦ ɼʅ-3(2.27) ʚʪʦʨʦʛʦ 

ʧʦʨʷʜʢʘ. 

ʉ ʫʯʝʪʦʤ ʚʳʨʘʞʝʥʠʡ (2.25), (2.26) ʠ (3.2) ʜʣʷ ʜʚʠʞʠʪʝʣʝʡ ʇʈ ʙʳʣʠ ʧʦʣʫʯʝʥʳ: 

ʅʇʉ-1 ʜʣʷ ʦʮʝʥʢʠ ʚʝʣʠʯʠʥʳ ὓ̃ ὸ: 

 

ὼz ὸ
Ὧ̃

ὐ̅
ώ ὸ

Ὧ̍

ὐ̅
ώ ὸ

ὓ̃ ὸ̅

ὐ̅
Ὡ ὸ ὒ ᾀ ὸȟ 

ώz ὸ ὼz ὸȟ Ὡ ὸ ώz ὸ ώ ὸȟ 

ὓ̃ ὸ ᾀ ὸὐ̅Ƞ 

(3.7) 

 

ʅʇʉ-2 ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥʳ Ὑ̠ ὸ: 

 

ὼz ὸ
Ὧ

ὒ̠
ώ ὸ

Ὑ̠

ὒ̠
ώ ὸ

Ὧ

ὒ̠
όὸ Ὡ ὸ ὒ ᾀ ὸȟ 

ώz ὸ ὼz ὸȟ Ὡ ὸ ώz ὸ ώ ὸȟ 

Ὑ̠ ὸ ᾀ ὸὒ̠ȾὍ̠ὸȢ 

(3.8) 
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ɼʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʦʰʠʙʢʠ ʚ ʧʦʢʘʟʘʥʠʠ ʜʘʪʯʠʢʘ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ‫ὸ 

ʫʧʨʦʱʝʥʥʘʷ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ (2.2) ʩʪʨʦʠʪʩʷ ʘʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ, ʥʦ ʠʩʢʦʤʘʷ 

ʬʫʥʢʮʠʷ  ‫ὸ ʚ ʥʝʡ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ, ʪʘʢ ʢʘʢ ʦʰʠʙʢʘ ʚ ʜʘʪʯʠʢʝ ʥʝ ʚʣʠʷʝʪ ʥʘ ʚʝʢʪʦʨ 

ʩʦʩʪʦʷʥʠʷ ʠʩʭʦʜʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʧʦʵʪʦʤʫ ʠ ʥʘ ʚʝʢʪʦʨ ʩʦʩʪʦʷʥʠʷ ʫʧʨʦʱʝʥʥʦʡ 

ʤʦʜʝʣʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʅʇʉ, ʧʦʩʪʨʦʝʥʥʳʡ ʩ ʧʦʤʦʱʴʶ ʫʧʨʦʱʝʥʥʦʡ ʤʦʜʝʣʠ, ʜʦʣʞʝʥ 

ʩʦʜʝʨʞʘʪʴ ʢʘʢ ʬʫʥʢʮʠʶ ‫ὸ, ʚʭʦʜʷʱʫʶ ʚ ʚʝʢʪʦʨ ʚʳʭʦʜʘ ʩʠʩʪʝʤʳ (2.2), ʪʘʢ ʠ 

ʨʘʟʨʳʚʥʫʶ ʬʫʥʢʮʠʶ ᾀὸ. ʂʘʢ ʠ ʨʘʥʝʝ, ʝʩʣʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ᾀὸ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʠʩʪʝʤʳ çʜʚʠʞʠʪʝʣʴ-ʫʧʨʦʱʝʥʥʘʷ ʤʦʜʝʣʴ-

ʥʘʙʣʶʜʘʪʝʣʴè, ʘ ʚʝʣʠʯʠʥʘ ʬʫʥʢʮʠʠ ‫ὸ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʷʤ 

ʬʫʥʢʮʠʠ ᾀὸ, ʪʦ ʫʧʨʦʱʝʥʥʘʷ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ ʧʨʠʥʠʤʘʝʪ ʚʠʜ [11, 23]:  

 

ὼz ὸ ὃzὼz ὸ ὄzόὸ  

ὐzὅὼὸ ‰z ὼz ὸȟώὸȟὸȟ 

ώz ὸ ὼz ὸȢ 

 

(3.9) 

ʈʘʚʝʥʩʪʚʦ Ὡ ὸ Ὡὸ, ʢʦʪʦʨʦʝ ʩʧʨʘʚʝʜʣʠʚʦ ʜʣʷ ʅʇʉ, ʦʮʝʥʠʚʘʶʱʠʭ 

ʵʣʝʤʝʥʪʳ ʚʝʢʪʦʨʘ Ὠὸ, ʪʝʧʝʨʴ ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ: Ὡ ὸ Ὡὸ ὙzὈ‫ὸ. ʅʦ 

ʩʣʘʛʘʝʤʦʝ ὙzὈ,‫ὸ ‫ὸ ʚ ʵʪʦʤ ʚʳʨʘʞʝʥʠʠ ʧʨʝʧʷʪʩʪʚʫʝʪ ʪʦʯʥʦʡ ʦʮʝʥʢʝ ʚʝʣʠʯʠʥʳ 

ʧʦʩʢʦʣʴʢʫ ʧʝʨʝʤʝʥʥʘʷ Ὡ ὸ ʫʞʝ ʥʝ ʙʫʜʝʪ ʩʪʨʝʤʠʪʩɹʷ ʢ ʥʫʣʶ. ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʵʪʦʡ 

ʧʨʦʙʣʝʤʳ ʤʘʪʨʠʮʘ Ὑz ʪʝʧʝʨʴ ʜʦʣʞʥʘ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʫʩʣʦʚʠʶ  ὙzὈ π, ʢʦʪʦʨʦʝ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʝʩʪʴ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʫʧʨʦʱʝʥʥʦʡ ʤʦʜʝʣʠ (3.9) c ʧʦʤʦʱʴʶ ʧʦʜʭʦʜʘ, 

ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʚ ʨʘʟʜʝʣʝ 2.2. 

ɼʣʷ ʤʦʜʝʣʠ (3.9) ʅʇʉ ʙʫʜʝʪ ʦʧʠʩʳʚʘʪʴʩʷ ʫʨʘʚʥʝʥʠʷʤʠ: 

 

ὼz ὸ ὃzὼz ὸ ὄzόὸ  

ὐzώὸ ‰z ὼz ὸȟώὸȟὸ ὒᾀὸ ὑὩὸ ὃzὼz ὸ ὄzόὸ  

ὐzὅὼὸ Ὀ‫ὸ ‰z ὼz ὸȟώὸȟὸ ὒᾀὸ ὑὩὸȟ ώz ὸ ὼz ὸȢ 

 

(3.10) 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʫʨʘʚʥʝʥʠʝ ʜʣʷ  Ὡὸ (3.4) ʧʨʠʥʠʤʘʝʪ ʚʠʜ  
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Ὡὸ ὑzὩὸ ῳ‰z ὼz ὸȟώὸȟὸ ὒᾀὸ ὐzὈ‫ὸȢ (3.11) 

 

ʀʩʧʦʣʴʟʫʷ ʤʝʪʦʜ ʃʷʧʫʥʦʚʘ, ʠ ʧʨʠʥʷʚ ὠ πȢυὩ ὸȟ  ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʝʝ 

ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʧʨʦʠʟʚʦʜʥʦʡ ʬʫʥʢʮʠʠ ʃʷʧʫʥʦʚʘ: 

 

ὠ ὩὸὩὸ  

Ὡὸ ὑzὩὸ ῳ‰z ὼz ὸȟώὸȟὸ ὒᾀὸ ὐzὈ‫ὸ  

ὑzὩ ὸ Ὡὸῳ‰z ὒὫ ίὭὫὲὩὸ ȿȿὐzὈȿȿ‫ , 

 

ʛʜʝ ‫ ȿ‫ὸȿ. ʂʘʢ ʚʠʜʥʦ, ʫʩʣʦʚʠʝ ὠ π ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʩɹ ̫ ʧʨʠ  

ὑz πȟ   ̉  ὒὫ ῳ‰z ȿȿὐzὈȿȿ‫ Ȣ 

ʉ ʫʯʸʪʦʤ (3.11) ʠ ʪʦʛʦ, ʯʪʦ ʠʟ ʥʝʨʘʚʝʥʩʪʚʘ ὠ π ʩʣʝʜʫʝʪ Ὡὸ πȟὩὸ π ʠ 

ῳ‰z ὼz ὸȟώὸȟὸ π, ʙʫʜʝʪ ʩʧʨʘʚʝʜʣʠʚʦ ʨʘʚʝʥʩʪʚʦ 

 

ὒᾀὸ ὐzὈ‫ὸȟ                                            (3.12) 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ (3.12), ʝʩʣʠ ʧʨʠʥʷʪʴ ὒ ὐzὈ, ʪʦ ʚʝʣʠʯʠʥʫ ʥʝʠʟʚʝʩʪʥʦʡ 

ʬʫʥʢʮʠʠ ‫ὸ ʧʦ ʘʥʘʣʦʛʠʠ ʩ (3.6) ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʩ ʧʦʤʦʱʴʶ ʥʘʙʣʶʜʘʪʝʣʷ (3.10) 

ʩʣʝʜʫʶʱʠʤ ʚʳʨʘʞʝʥʠʝʤ:  

 

‫ὸ ᾀ ὸȢ                                                (3.13) 

 

ʇʦ ʘʥʘʣʦʛʠʠ ʩ ʅʇʉ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʚʝʣʠʯʠʥʳ ʵʣʝʤʝʥʪʦʚ ʚʝʢʪʦʨʘ Ὠὸ, ʜʣʷ 

ʦʮʝʥʢʠ ʦʰʠʙʢʠ ‫ὸ ʚ ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʦʚ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʠʪʝʣʝʡ ʇʈ 

ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʫʧʨʦʱʝʥʥʦʡ ʤʦʜʝʣʴ ,ʁ ʧʦʩʪʨʦʝʥʥʦʡ ʥʘ ʦʩʥʦʚʝ ɼʅ-1(2.25), 

ʠʩʧʦʣʴʟʫʷ ʫʨʘʚʥʝʥʠʷ (2.25), ʘ ʫʯʠʪʳʚʘʶʱʠʡ ʵʪʫ ʤʦʜʝʣ ɹʅʇʉ-3 ʠʤʝʝʪ ʚʠʜ: 

 

ὼz ὸ
Ὧ̟

ὒΎ
ώ ὸ

ὙΎ
ὒΎ
ώ ὸ

Ὧ

ὒΎ
όὸ Ὡ ὸ ὒ ᾀ ὸȟ 

ώz ὸ ὼz ὸȟ Ὡ ὸ ώz ὸ ώ ὸȟ ‫ὸ  ᾀ ὸȢ 

(3.14) 
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ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʙʘʥʢʘ ʧʦʣʫʯʝʥʥʳʭ ʅʇʉ (3.7), (3.8) ʠ (3.14) ʧʨʠʚʝʜʝʥʘ ʥʘ 

ʨʠʩ. 3.2. ʀʟ ʵʪʦʡ ʩʭʝʤʳ ʚʠʜʥʦ, ʯʪʦ ʝʝ ʨʝʘʣʠʟʘʮʠʷ ʥʘ ʦʩʥʦʚʝ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʅʇʉ 

ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʦʩʦʙʳʭ ʩʣʦʞʥʦʩʪʝʡ. 

 

ʈʠʩʫʥʦʢ 3.2 - ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʙʘʥʢʘ ʅʇʉ ʜʣʷ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʜʝʬʝʢʪʦʚ ʚ 

ʜʚʠʞʠʪʝʣʷʭ ʇʈ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʅʇʉ (3.7), (3.8) ʠ (3.14) ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʚʝʣʠʯʠʥ r

ʦʜʠʥʦʯʥʳʭ ʜʝʬʝʢʪʦʚ ʚ ʜʚʠʞʠʪʝʣʷʭ ʇʈ. ʆʜʥʘʢʦ, ʝʩʣʠ ʜʚʘ ʠʟ ʚʦʟʤʦʞʥʳʭ ʜʝʬʝʢʪʦʚ 

ʚʦʟʥʠʢʘʶʪ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʪʦ ʠʭ ʠʜʝʥʪʠʬʠʢʘʮʠʷ ʩ ʧʦʤʦʱʴʶ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʅʇʉ 
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ʩʪʘʥʦʚʠʪʩʷ ʥʝʚʦʟʤʦʞʥʦʡ. ʈʝʰʝʥʠʝ ʵʪʦʡ ʥʦʚʦʡ ʧʨʦʙʣʝʤʳ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʦ ʜʘʣʝʝ. 

 

3.2. ʇʦʩʪʨʦʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʅʇʉ ʜʣʷ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʦʪʢʣʦʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʚʦʜʦʚ ʠ ʧʦʷʚʣʝʥʠʷ ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ 

ʜʘʪʯʠʢʦʚ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʚʨʘʱʝʥʠʷ ʜʚʠʞʠʪʝʣʝʡ ʇʈ  

ɺ ʨʘʟʜʝʣʝ 2.3 ʜʠʩʩʝʨʪʘʮʠʠ ʙʳʣ ʧʦʣʫʯʝʥʥʳʡ ɹʘʥʢ ɼʅ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʬʠʢʩʠʨʦʚʘʪʴ ʧʦʷʚʣʝʥʠʝ ʦʜʥʦʡ ʠʟ ʥʝʥʫʣʝʚʳʭ ʬʫʥʢʮʠʡ ὓ̃ ὸ, Ὑ̠ ὸ ʠ ‫ὸ, ʘ ʪʘʢʞʝ  

ʬʠʢʩʠʨʦʚʘʪʴ ʬʘʢʪ ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʧʦʷʚʣʝʥʠʷ ʙʦʣʝʝ ʦʜʥʦʡ ʥʝʥʫʣʝʚʦʡ ʬʫʥʢʮʠʠ, 

ʝʩʣʠ ʩʨʘʟʫ ʜʣʷ ʚʩʝʭ ʥʝʚʷʟʦʢ: ɼʅ-1 (2.25), ɼʅ-2 (2.26) ʠ ɼʅ-3 (2.27) ʥʘʯʠʥʘʶʪ 

ʚʳʧʦʣʥʷʪʴʩʷ ʫʩʣʦʚʠʷ Ὡ ὸ π, Ὡ ὸ π ʠ Ὡ ὸ π. ʅʦ, ʝʩʣʠ ʚʳʷʚʣʝʥ ʬʘʢʪ 

ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʧʦʷʚʣʝʥʠʷ ʙʦʣʝʝ ʦʜʥʦʡ ʥʝʥʫʣʝʚʦʡ ʬʫʥʢʮʠʠ ὓ̃ ὸ, Ὑ̠ ὸ ʠ ,‫ὸ 

ʪʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ, ʢʘʢʘʷ ʠʤʝʥʥʦ ʧʘʨʘ ʬʫʥʢʮʠʡ Ὠ ὸȟὨ ὸ ̉ ‫ὸ  ʩʪʘʣʘ ʥʝʨʘʚʥʦʡ 

ʥʫʣʶ ʚʧʦʣʥʝ ʚʦʟʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʮʝʥʢʘʤʠ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ 

ʜʚʠʞʠʪʝʣʷ ʇʈ ὸ. ʇʨʠ ʵʪʦʤ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʦʜʥʦʚʨʝʤʝʥʥʦʡ̗̏‫ ὸ ʠ̗̏‫ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʝʣʠʯʠʥ ʦʪʢʣʦʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠʚʦʜʦʚ ʦʪ ʠʭ ʥʦʤʠʥʘʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ ʠ ʚʝʣʠʯʠʥ ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʦʚ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʚʨʘʱʝʥʠʷ 

ʜʚʠʞʠʪʝʣʝʡ ʇʈ ʚʥʘʯʘʣʝ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢʠʝ ʠʤʝʥʥʦ ʬʫʥʢʮʠʠ ὓ̃ ὸ, 

Ὑ̠ ὸ ʠ ‫ὸ ʥʘʯʠʥʘʶʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʥʫʣʷ, ʘ ʟʘʪʝʤ ʫʞʝ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʦʜʥʠʤ ʠʟ 

ʩʣʝʜʫʶʱʠʭ ʧʨʘʚʠʣ.  

1) ɽʩʣʠ ʠʟ ʪʨʸʭ ʬʫʥʢʮʠʡ ὓ̃ ὸ, Ὑ̠ ὸ ʠ ‫ὸ ʬʫʥʢʮʠʠ ὓ̃ ὸ ʠ Ὑ̠ ὸ 

ʩʪʘʥʦʚʷʪʩʷ ʥʝʥʫʣʝʚʳʤʠ, ʘ ‫ὸ ʦʩʪʘʸʪʩʷ ʨʘʚʥʘ ʥʫʣʶ, ʚʝʣʠʯʠʥʳ  ὓ̃ ὸ ʠ Ὑ̠ ὸ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʩ ʧʦʤʦʱʴʶ ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳʭ ʅʇʉ-1 (3.7) 

ʠ ʅʇʉ-2 (3.8), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

2) ɽʩʣʠ ὓ̃ ὸ ʠ ‫ὸ ʥʝ ʨʘʚʥʳ ʥʫʣʶ, ʘ Ὑ̠ ὸ π, ʪʦ ʚʝʣʠʯʠʥʫ ὓ̃ ὸ ʤʦʞʥʦ 

ʥʘʡʪʠ ʩ ʧʦʤʦʱʴʶ ʅʇʉ-1 (3.7), ʝʩʣʠ ʧʦʜʘʪʴ ʥʘ ʝʛʦ ʚʭʦʜ ʚʤʝʩʪʦ ʦʰʠʙʦʯʥʦʛʦ 

ʧʦʢʘʟʘʥʠ ̫ʜʘʪʯʠʢʘ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʜʚʠʞʠʪʝʣʷ ʇʈ ʦʮʝʥʢʫ ʨʝʘʣʴʥʦʡ 

ʚʝʣʠʯʠʥ rʵʪʦʡ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ -  ὸ, ʥʝ ʟʘʚʠʩʷʱʫʶ ʦʪ ʬʫʥʢʮʠʠ ὓ̗̃̏‫ ὸ. ʕʪʫ 

ʦʮʝʥʢʫ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩ ʧʦʤʦʱʴʶ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʅʇʉ-4, ʩʠʥʪʝʟ ʢʦʪʦʨʦʛʦ 

ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥ ʜʘʣʝʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʝʣʠʯʠʥʫ ‫ὸ ʤʦʞʥʦ ʙʫʜʝʪ ʦʧʨʝʜʝʣʠʪʴ ʩ 
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ʧʦʤʦʱʴʶ ʚʳʨʘʞʝʥʠʷ ‫ὸ ώ ὸ ὸ. ʊʦ ʝʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʝʜʝʥʠʝ̗̏‫ 

ʅʇʉ-4 ʧʦʟʚʦʣʠʪ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʧʨʝʜʝʣʷʪʴ ʩʨʘʟʫ ʜʚʝ ʚʝʣʠʯʠʥʳ ὓ̃ ὸ ʠ ‫ὸȢ 

3) ɽʩʣʠ Ὑ̠ ὸ ʠ ‫ὸ ʥʝ ʨʘʚʥʳ ʥʫʣʶ, ʘ ὓ̃ ὸ π, ʚʝʣʠʯʠʥʫ Ὑ̠ ὸ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʩ ʧʦʤʦʱʴʶ ʅʇʉ-2 (3.8), ʝʩʣʠ ʥʘ ʝʛʦ ʚʭʦʜ ʪʘʢʞʝ ʧʦʜʘʪʴ ʦʮʝʥʢʫ ʨʝʘʣʴʥʦʡ 

ʚʝʣʠʯʠʥ rʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʜʚʠʞʠʪʝʣʷ ʇʈ  ὸ, ʥʝ ʟʘʚʠʩʷʱʫʶ ʦʪ̗̏‫ 

ʬʫʥʢʮʠʠ Ὑ̠ ὸȢ  ʕʪʫ ʦʮʝʥʢʫ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩ ʧʦʤʦʱʴʶ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʅʇʉ-5, 

ʩʠʥʪʝʟ ʢʦʪʦʨʦʛʦ ʪʘʢʞʝ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥ ʥʠʞʝ. ɺʝʣʠʯʠʥʘ  ‫ὸ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ ‫ὸ ώ ὸ ὸ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʜʥʦʚʨʝʤʝʥʥʦ̗̏‫ 

ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʚʝʣʠʯʠʥʘʭ Ὑ̠ ὸ ʠ ‫ὸȢ 

4) ɽʩʣʠ ʚʩʝ ʪʨʠ ʬʫʥʢʮʠʠ ὓ̃ ὸ, Ὑ̠ ὸ ʠ ,‫ὸ ʥʘʯʠʥʘʶʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʥʫʣʷ 

ʪʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʠʭ ʚʝʣʠʯʠʥʳ ʥʝ ʫʜʘʸʪʩʷ, ʪʘʢ ʢʘʢ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʚʦʟʤʦʞʥʦ 

ʧʦʩʪʨʦʠʪʴ ʅʇʉ, ʬʦʨʤʠʨʫʶʱʠʡ ʚʝʨʥʫʶ ʦʮʝʥʢʫ .‫ὸ  

ʇʦʩʪʨʦʝʥʠʝ ʫʢʘʟʘʥʥʳʭ ʦʮʝʥʦʢ ὸ ʜʝʪʘʣʴʥʦ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥʦ̗̏‫ ὸ ʠ̗̏‫ 

ʥʠʞʝ. ʇʨʠ ʵʪʦʤ ʥʘ ʚʭʦʜ ɼʅ-1 (2.25), ʧʦʩʪʨʦʝʥʥʦʛʦ ʚ ʨʘʟʜʝʣʝ 2.3, ʚʤʝʩʪʦ ʩʠʛʥʘʣʘ 

 ώ ὸ ‫ὸ ‫ὸ, ʧʦʣʫʯʘʝʤʦʛʦ ʦʪ ʜʘʪʯʠʢʘ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʠ ʩʦʜʝʨʞʘʱʝʛʦ 

ʚʦʟʤʦʞʥʫʶ ʦʰʠʙʢʫ, ʩʣʝʜʫʝʪ ʧʦʜʘʪʴ ʩʠʛʥʘʣ ὸ. ʕʪʦ ʦʙʝʩʧʝʯʠʪ ʥʝʟʘʚʠʩʠʤʦʩʪʴ̗̏‫ 

ʥʝʚʷʟʢʠ ʫʢʘʟʘʥʥʦʛʦ ɼʅ ʦʪ ʬʫʥʢʮʠʠ ‫ὸ. ɸʥʘʣʦʛʠʯʥʦ ʩʣʝʜʫʝʪ ʟʘʤʝʥʠʪʴ ʩʠʛʥʘʣ 

ώ ὸ ʥʘ ʚʭʦʜʝ ɼʅ-2 (2.26) ʥʘ ʩʠʛʥʘʣ ὸ. ʇʦʩʣʝ ʫʢʘʟʘʥʥʦʡ ʟʘʤʝʥʳ ʤʘʪʨʠʮʘ̗̏‫ 

ʩʠʥʜʨʦʤʦʚ Ὓ (2.28) ʧʨʠʦʙʨʝʪʸʪ ʚʠʜ: 

 

  Ὠ ὸ ̉ Ὠ ὸ  Ὠ ὸ ̉ ‫ὸ  Ὠ ὸ ̉ ‫ὸ   

 Ὡ  1 0 1  

S = Ὡ  1 1 0 (3.15) 

   Ὡ  1 1 1  

  

ʀʟ (3.15) ʚʠʜʥʦ, ʯʪʦ ʵʪʘ ʥʦʚʘʷ ʤʘʪʨʠʮʘ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢʠʝ ʜʚʝ 

ʥʝʥʫʣʝʚʳʝ ʬʫʥʢʮʠʠ ʠʟ ʪʨʝʭ ʥʝʥʫʣʝʚʳʭ Ὠ ὸȟὨ ὸȟ .‫ὸ ʧʦʷʚʠʣʠʩʴ ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʈʝʰʝʥʠʝ ʦ ʥʘʣʠʯʠʠ ʢʦʥʢʨʝʪʥʳʭ ʧʘʨʥʳʭ ʜʝʬʝʢʪʦʚ ʧʨʠʥʠʤʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 
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ʩʣʝʜʫʶʱʠʭ ʧʨʘʚʠʣ: 

1) ʝʩʣʠ Ὡ ὸ π, Ὡ ὸ πȟ ʘ Ὡ ὸ π, ʪʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʦʷʚʠʣʠʩʴ 

ʥʝʥʫʣʝʚʳʝ ʬʫʥʢʮʠʠ Ὠ ὸ (ʧʦʷʚʠʣʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʚʥʝʰʥʠʡ ʤʦʤʝʥʪ ʥʘ ʚʘʣʫ 

ʜʚʠʛʘʪʝʣʷ) ʠ Ὠ ὸ (ʧʨʦʠʟʦʰʣʦ ʦʪʢʣʦʥʝʥʠʝ ʘʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʷʢʦʨʥʦʡ ʮʝʧʠ 

ʜʚʠʛʘʪʝʣʷ ʦʪ ʩʚʦʝʛʦ ʥʦʤʠʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ); 

2) ʝʩʣʠ Ὡ ὸ π, Ὡ ὸ π ʠ Ὡ ὸ π, ʪʦ ʚ ʩʠʩʪʝʤʝ (2.2) ʧʦʷʚʠʣʘʩʴ 

ʥʝʥʫʣʝʚʳʝ ʬʫʥʢʮʠʠ Ὠ ὸ ʠ ‫ὸ (ʧʦʷʚʠʣʩʷ ʚʥʝʰʥʠʡ ʤʦʤʝʥʪ ʥʘ ʚʘʣʫ ʜʚʠʛʘʪʝʣʷ ʠ 

ʦʰʠʙʢʘ ʚ ʩʠʛʥʘʣʝ, ʧʦʣʫʯʘʝʤʦʤ ʦʪ ʜʘʪʯʠʢʘ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ); 

3) ʝʩʣʠ Ὡ ὸ π, Ὡ ὸ π ʠ Ὡ ὸ π, ʪʦ ʚ ʩʠʩʪʝʤʝ (2.2) ʧʦʷʚʠʣʠʩʴ 

ʥʝʥʫʣʝʚʳʝ ʬʫʥʢʮʠʠ Ὠ ὸʠ .‫ὸ 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʚʝʣʠʯʠʥ (ʦʮʝʥʦʢ) ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʜʚʠʞʠʪʝʣʷ ʇʈ ὸȟ ʙʣʠʟʢʠʭ ʢ ʨʝʘʣʴʥʳʤ, ʧʨʝʜʣʦʞʝʥʦ [9, 148]̗̏‫ ὸ ʠ̗̏‫  

ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʅʇʉ-4 ʠ ʅʇʉ-5 (ʚʠʨʪʫʘʣʴʥʳʝ 

ʜʘʪʯʠʢʠ), ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪʁ ʚʳʷʚʠʪʴ ʨʝʘʣʴʥʝr ʪʝʢʫʱʠʝ ʟʥʘʯʝʥʠ ̫‫ὸȟ ʧʨʠ  

ʧʦʷʚʣʝʥʠʠ ʥʝʥʫʣʝʚʳʭ ʬʫʥʢʮʠʡ ὓ̃ ὸ ʠ Ὑ̠ ὸȟ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.   

ʋʢʘʟʘʥʥʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʅʇʉ ʪʘʢʞʝ ʦʧʠʩʳʚʘʶʪʩʷ ʫʨʘʚʥʝʥʠʷʤʠ (3.2), ʘ 

ʧʨʦʮʝʜʫʨʘ ʠʭ ʧʦʩʪʨʦʝʥʠʷ ʘʥʘʣʦʛʠʯʥʘ ʨʘʥʝʝ ʨʘʩʩʤʦʪʨʝʥʥʦʡ ʚ ʨʘʟʜʝʣʝ 3.1. ʆʜʥʘʢʦ 

ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʅʇʉ ʥʘʣʘʛʘʶʪʩʷ ʝʱʝ ʠ ʥʦʚʳʝ ʪʨʝʙʦʚʘʥʠʷ [9, 13, 148]: 

1) ʧʨʝʦʙʨʘʟʦʚʘʥʥʘʷ ʤʦʜʝʣʴ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʩʪʨʦʪ̫ʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʅʇʉ, ʥʝ ʜʦʣʞʥʘ ʟʘʚʝʩʠʪʴ ʦʪ ʧʦʢʘʟʘʥʠʡ ʜʘʪʯʠʢʦʚ, ʠʟʤʝʨʷʶʱʠʭ ʦʮʝʥʠʚʘʝʤʫʶ 

ʚʝʣʠʯʠʥʫ (ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʣʫʯʘʝ ʦʪ ʧʦʢʘʟʘʥʠʡ ʜʘʪʯʠʢʘ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ), ʪʦ 

ʝʩʪʴ ʚʭʦʜʷʱʠʝ ʚ ʥʝʸ ʤʘʪʨʠʮʳ Ὑz ʠ ὐz ʜʦʣʞʥʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʫʩʣʦʚʠʷʤ ὙzὈ π ʠ  

ὐzὈ π; 

2) ʤʘʪʨʠʮʘ ˡz  ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʡ ʤʦʜʝʣʠ ʜʦʣʞʥʘ ʠʤʝʪʴ ʚʠʜ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʥʫʞʥʳʡ ʵʣʝʤʝʥʪ ʚʝʢʪʦʨʘ ʩʦʩʪʦʷʥʠʷ ὼὸ ʦʙʲʝʢʪʘ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʠʟ ʫʨʘʚʥʝʥʠ ̫(2.7). 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʅʇʉ ʜʣʷ ʦʮʝʥʢʠ ʚʝʣʠʯʠʥ r‫ὸ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʩʪʨʦʠʪʴ, ʠʩʧʦʣʴʟʫʷ ʫʜʦʚʣʝʪʚʦʨʷʶʱʫʶ ʫʢʘʟʘʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʧʨʝʦʙʨʘʟʦʚʘʥʥʫʶ 

ʤʦʜʝʣ,ɹ ʧʦʣʫʯʝʥʥʫ  ʁʠʟ ɼʅ-3 (2.27), ʦʧʠʩʘʥʥʦʛʦ ʚ ʨʘʟʜʝʣʝ 2.3. ʅʝʚʷʟʢʘ ʵʪʦʛʦ ɼʅ ʥʝ 
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ʟʘʚʠʩʠʪ ʦʪ ‫ὸ, ʧʦʵʪʦʤʫ ʧʦʷʚʣʝʥʠʝ ʦʰʠʙʢʠ ʚ ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʘ ʫʛʣʦʚʦʡ 

ʩʢʦʨʦʩʪʠ ʥʝ ʙʫʜʫʪ ʚʣʠʷʪʴ ʥʘ ʨʘʙʦʪʫ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʅʇʉ, ʘ ʤʘʪʨʠʮʘ ˡz  ʵʪʦʛʦ ɼʅ 

ʠʤʝʝʪ ʚʠʜ  

 

ˡz
π ρ
ὥ ὥ

, 

 

ʯʪʦ ʩ ʫʯʸʪʦʤ ʫʨʘʚʥʝʥʠʷ (2.7) ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʦʮʝʥʢʠ ὸ ʚ ʚʠʜʝ̗̏‫ ὸ  ʠ̗̏‫  

 

ὸ̗̏‫ ὼz ὥ Ὅὸ ὥ Ȣ 

ὸ̗̏‫ ὼz ὥ ὍὸȾὥ Ȣ 
(3.16) 

 

ʇʨʠ ʩʠʥʪʝʟʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʅʇʉ ʚʝʢʪʦʨ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ὒ ʚ (3.2) 

ʚʳʙʠʨʘʶʪʩʷ ʪʘʢ, ʯʪʦʙʳ ʬʦʨʤʠʨʫʝʤʘʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʅʇʉ ʦʮʝʥʢʘ ʥʝ ʟʘʚʠʩʝʣʘ 

ʦʪ ʦʜʥʦʡ ʠʟ ʬʫʥʢʮʠʡ ὓ̃ ὸ ʠʣʠ Ὑ̠ ὸ. ɼʣʷ ʅʇʉ-4, ʜʘʶʱʝʛʦ ʦʮʝʥʢʫ ὸ, ʥʝ̗̏‫ 

ʟʘʚʠʩʷʱʫʶ ʦʪ ὓ̃ ὸ, ὒ Ὀz π    ὥ . ʕʪʦʪ ʥʘʙʣʶʜʘʪʝʣʴ ʦʧʠʩʳʚʘʝʪʩʷ 

ʩʠʩʪʝʤʦʡ ʫʨʘʚʥʝʥʠʡ 

 

ὼz ὸ ὼz ὸ
Ὧ̃

ὐ̅

Ὑ̠

ὒ̠
ώ ὸ

Ὧ̔

ὒ̠
όὸ  

ςὩ ὸȟ 

ὼz ὸ
Ὧ̍Ὧ

ὐ̅ὒ̠

Ὧ̃Ὑ̠

ὐ̅ὒ̠
ώ ὸ

Ὧ̃Ὧ̔

ὐ̅ὒ̠
όὸ

ὓ̃ ὸ̅Ὧ

ὐ̅ὒ̠
 

Ὡ ὸ ὥ ᾀ ὸ  

ώz ὸ ὼz ὸȟ Ὡ ὸ ώ ὸ ώz ὸȢ 

 

(3.17) 

ʅʇʉ-4 ʚʠʜʘ (3.17) ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʳʨʘʞʝʥʠʷ (3.16) ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ 

ʨʝʘʣʴʥʫʶ ʚʝʣʠʯʠʥʫ ‫ὸ, ʜʘʞʝ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʧʦʷʚʣʝʥʠʠ ʥʝʥʫʣʝʚʳʭ ʟʥʘʯʝʥʠʡ 

‫ὸ, ὓ̃ ὸ. ʅʦ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʥʝʥʫʣʝʚʦʡ ʬʫʥʢʮʠʠ Ὑ̠ ὸ ʦʮʝʥʢʘ ʚʝʣʠʯʠʥʳ ‫ὸ 
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ʜʦʣʞʥʘ ʧʨʦʠʟʚʦʜʠʪʴʩʷ ʫʞʝ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʅʇʉ-5, ʦʪʣʠʯʘʶʱʝʛʦʩʷ ʦʪ ʅʇʉ-4 

(3.17) ʚʠʜʦʤ ʚʝʢʪʦʨʘ ὒ, ʢʦʪʦʨʳʡ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʙʫʜʝʪ ʨʘʚʝʥ ὒ Ὀz

ρ     ὥ . ʅʇʉ-5 ʦʧʠʩʳʚʘʝʪʩʷ ʩʠʩʪʝʤʦʡ ʫʨʘʚʥʝʥʠʡ: 

 

ὼz ὸ ὼz ὸ
Ὧ̃

ὐ̅

Ὑ̠

ὒ̠
ώ ὸ

Ὧ̔

ὒ̠
όὸ  

ςὩ ὸ ᾀ ὸȟ 

ὼz ὸ
Ὧ̍Ὧ

ὐ̅ὒ̠

Ὧ̃Ὑ̠

ὐ̅ὒ̠
ώ ὸ

Ὧ̃Ὧ̔

ὐ̅ὒ̠
όὸ

ὓ̃ ὸ̅Ὧ

ὐ̅ὒ̠
 

Ὡ ὸ ὥ ᾀ ὸ , 

ώz ὸ ὼz ὸȟ Ὡ ὸ ώ ὸ ώz ὸȢ 

 

(3.18) 

ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʧʘʨʥʳʭ ʜʝʬʝʢʪʦʚ ʧʦʢʘʟʘʥʘ ʥʘ 

ʨʠʩ 3.3. ʅʘ ʵʪʦʤ ʨʠʩʫʥʢʝ ʙʣʦʢ çʌʦʨʤʠʨʦʚʘʥʠʝ ὸè ʠʤʝʝʪ ʥʘ ʚʳʭʦʜʝ ʚʝʣʠʯʠʥʫ̗̏‫ 

ὸ̗̏‫  ὸȟ̗̋̏‫ ̏̄̅́ ὓ̃ ὸ πȟ ʠ ὸȟ ʢʦʛʜʘ Ὑ̠̗̏‫ ὸ π. 

 

 

ʈʠʩʫʥʦʢ  3.3 - ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʥʳʭ ʜʝʬʝʢʪʦʚ   
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʤ ʨʘʟʜʝʣʝ ʫʜʘʣʦʩʴ ʧʦʩʪʨʦʠʪʴ ʥʘʙʣʶʜʘʪʝʣʠ (3.17) ʠ 

(3.18), ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪʁ ʧʦʣʫʯʠʪʴ ʪʦʯʥʳʝ ʦʮʝʥʢʠ ‫ὸ ὸ ʚʝʣʠʯʠʥ̗̏‫ ̉ ὸ̗̏‫ 

ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʥʝʥʫʣʝʚʳʭ ʬʫʥʢʮʠʡ ὓ̃ ὸ ʠʣʠ Ὑ̠ ὸ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʧʨʝʜʝʣʠʪʴ ʚʝʣʠʯʠʥʳ ʵʪʠʭ ʬʫʥʢʮʠʡ.  

 

3.3. ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʘʙʦʪʳ ʩʦʟʜʘʚʘʝʤʦʡ ʩʠʩʪʝʤʳ ʚ ʧʨʦʮʝʩʩʝ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʦʜʠʥʦʯʥʳʭ ʠ ʧʘʨʥʳʭ ʜʝʬʝʢʪʦʚ ʜʚʠʞʠʪʝʣʝʡ 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʥʦʡ ʩʠʩʪʝʤʳ ʠʜʝʥʪʠʬʠʢʘʮʠʠ (ʩʤ. 

ʨʠʩ. 3.1) ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʛʦ 

ʠʩʩʣʝʜʦʚʘʣʘʩʴ ʪʦʯʥʦʩʪʴ ʦʮʝʥʠʚʘʥʠʷ ʧʦʩʪʨʦʝʥʥʳʤʠ ʅʇʉ (3.7), (3.8) ʠ (3.14) 

ʚʝʣʠʯʠʥ ʬʫʥʢʮʠʡ ὓʚὸ, Ὑ̠ ὸ ʠ ‫ὸ ʧʨʠ ʠʭ ʦʜʠʥʦʯʥʦʤ ʧʦʷʚʣʝʥʠʠ. ʋʩʣʦʚʠʷ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʧʠʩʘʥʳ ʚ ʧ. 2.4.  

ʅʘ ʨʠʩ. 3.4-3.6 ʧʦʢʘʟʘʥʳ ʦʰʠʙʢʠ ʦʮʝʥʠʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʧʨʝʜʣʦʞʝʥʥʳʭ ʅʇʉ 

ʨʘʟʣʠʯʥʳʭ ʚʚʦʜʠʤʳʭ ʧʦʦʯʝʨʝʜʥʦ ʥʝʠʟʚʝʩʪʥʳʭ ʬʫʥʢʮʠʠ ‫ὸ, Ὑ̠ ὸ ʠ ὓʚὸ. ʀʟ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʪʠʧʦʚʳʭ ʨʠʩʫʥʢʦʚ ʚʠʜʥʦ, ʯʪʦ ʩʦʟʜʘʥʥʳʝ ʥʘʙʣʶʜʘʪʝʣʠ ʧʦʟʚʦʣʷʶʪ 

ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʙʥʘʨʫʞʠʚʘʪʴ ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʜʚʠʞʠʪʝʣʷʭ ʪʠʧʦʚʳʝ ʜʝʬʝʢʪʳ, ʘ ʪʘʢʞʝ 

ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦ ʦʮʝʥʠʚʘʪʴ ʠʭ ʚʝʣʠʯʠʥʳ. ʆʰʠʙʢʘ ʦʮʝʥʠʚʘʥʠʷ ʚʚʦʜʠʤʳʭ 

ʥʝʠʟʚʝʩʪʥʳʭ ʬʫʥʢʮʠʡ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʥʝ ʧʨʝʚʳʰʘʣʘ 0.7 % ʦʪ ʠʭ ʚʝʣʠʯʠʥʳ.  

 

 
ʈʠʩʫʥʦʢ 3.4 - ʆʰʠʙʢʘ ʦʮʝʥʠʚʘʥʠʷ ʬʫʥʢʮʠʠ ‫ὸ  
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ʈʠʩʫʥʦʢ 3.5 - ʆʰʠʙʢʘ ʦʮʝʥʠʚʘʥʠʷ ʬʫʥʢʮʠʠ Ὑ̠ ὸ 
 

  

ʈʠʩʫʥʦʢ 3.6 - ʆʰʠʙʢʘ ʦʮʝʥʠʚʘʥʠʷ ʬʫʥʢʮʠʠ ὓʚὸ  

 

ʅʠʞʝ ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʝʜʣʦʞʝʥʥʦʡ 

ʩʠʩʪʝʤʳ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʳʷʚʣʷʝʤʳʭ ʧʘʨʥʳʭ ʜʝʬʝʢʪʦʚ, ʚ ʧʨʦʮʝʩʩʝ 

ʢʦʪʦʨʦʛʦ ʠʩʩʣʝʜʦʚʘʣʘʩʴ ʪʦʯʥʦʩʪʴ ʦʮʝʥʠʚʘʥʠʷ ʅʇʉ ʚʝʣʠʯʠʥ ʥʝʥʫʣʝʚʳʭ ʬʫʥʢʮʠʡ 

ὓ̃ ὸ, Ὑ̠ ὸ ʠ ‫ὸ, ʢʦʪʦʨʳʝ ʪʝʧʝʨʴ ʚʚʦʜʠʣʠʩʴ ʧʘʨʘʤʠ  ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ὸ ρππ 

c ʚ ʭʦʜʝ ʢʘʞʜʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʯʝʤ ʠʤʠʪʠʨʦʚʘʣʦʩʴ ʦʜʥʦʚʨʝʤʝʥʥʦʝ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʜʚʫʭ ʜʝʬʝʢʪʦʚ. 

ʅʘ ʨʠʩ. 3.7 ʧʦʢʘʟʘʥʳ ʦʰʠʙʢʠ ʦʮʝʥʠʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʧʨʝʜʣʦʞʝʥʥʳʭ ʅʇʉ 

(3.7) ʠ (3.8) ʚʝʣʠʯʠʥ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʷʚʣʷʝʤʳʭ ʬʫʥʢʮʠʡ ὓ̃ ὸ ̉ Ὑ̠ ὸȟ  

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘ ʨʠʩ. 3.8 ʧʦʢʘʟʘʥʳ ʦʰʠʙʢʠ ʦʮʝʥʠʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ 

ʧʨʝʜʣʦʞʝʥʥʳʭ ʅʇʉ (3.7) ʠ (3.17) ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʳʷʚʣʷʝʤʳʭ ʥʝʥʫʣʝʚʳʭ ʬʫʥʢʮʠʡ 

ὓ̃ ὸ ʠ ‫ὸ. ɸ ʥʘ ʨʠʩ. 3.9 ʧʦʢʘʟʘʥʳ ʦʰʠʙʢʠ ʦʮʝʥʠʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʅʇʉ (3.8) ʠ 
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(3.18) ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʚʦʜʠʤʳʭ ʬʫʥʢʮʠʡ Ὑ̠ ὸ  ʠ ‫ὸȢ  

 

 

ʈʠʩʫʥʦʢ 3.7 - ʆʰʠʙʢʘ ʦʮʝʥʠʚʘʥʠʷ ʥʝʥʫʣʝʚʳʭ ʬʫʥʢʮʠʡ ὓ̃ ὸ ʠ Ὑ̠ ὸ ʧʨʠ ʠʭ 

ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʚʳʷʚʣʝʥʠʠ 

 

 

ʈʠʩʫʥʦʢ 3.8 - ʆʰʠʙʢʘ ʦʮʝʥʠʚʘʥʠʷ ʥʝʥʫʣʝʚʳʭ ʬʫʥʢʮʠʡ ὓ̃ ὸ ʠ ‫ὸ ʧʨʠ ʠʭ 

ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʧʦʷʚʣʝʥʠʠ 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʚʩʝ 

ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʥʘʙʣʶʜʘʪʝʣʠ ʧʦʟʚʦʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʩʚʦʝʚʨʝʤʝʥʥʦ ʦʙʥʘʨʫʞʠʚʘʪʴ, 

ʥʦ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʪʦʯʥʦ ʦʧʨʝʜʝʣʷʪʴ ʚʝʣʠʯʠʥʳ ʥʝ ʪʦʣʴʢʦ ʝʜʠʥʠʯʥʳʭ, ʥʦ ʠ ʪʠʧʦʚʳʭ 

ʧʘʨʥʳʭ ʜʝʬʝʢʪʦʚ ʚ ʜʚʠʞʠʪʝʣʷʭ ʇʈ ʩ ʦʰʠʙʢʘʤʠ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʤʠ 2 % ʦʪ ʠʭ 
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ʨʝʘʣʴʥʦʡ ʚʝʣʠʯʠʥʳ. ʕʪʠ ʚʳʷʚʣʷʝʤʳʝ ʜʝʬʝʢʪʳ ʜʘʣʝʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ 

ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʧʦʷʚʣʷʶʱʠʭʩʷ ʧʦʩʣʝ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ.  

 

ʈʠʩʫʥʦʢ 3.9 - ʆʰʠʙʢʘ ʦʮʝʥʠʚʘʥʠʷ ʥʝʥʫʣʝʚʳʭ ʬʫʥʢʮʠʡ Ὑ̠ ὸ ʠ ‫ὸ ʧʨʠ ʠʭ 

ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʚʳʷʚʣʝʥʠʠ 

 

3.4. ʉʠʥʪʝʟ ʩʠʩʪʝʤ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʚʳʷʚʣʝʥʥʳʭ 

ʜʝʬʝʢʪʦʚ ʚ ʜʚʠʞʠʪʝʣʷʭ ʧʦʜʚʦʜʥʳʭ ʨʦʙʦʪʦʚ 

ɼʚʠʞʝʥʠʝ ʇʈ ʧʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʪʨʘʝʢʪʦʨʠʷʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʸʪ ʪʷʛ, 

ʩʦʟʜʘʚʘʝʤʳʭ ʝʛʦ ʜʚʠʞʠʪʝʣʷʤʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʶʪ ʵʬʬʝʢʪʠʚʥʳʝ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ [49, 50, 63], ʧʦʟʚʦʣʷʶʱʠʝ ʬʦʨʤʠʨʦʚʘʪʴ ʞʝʣʘʝʤʳʝ ʪʷʛʠ 

ʜʚʠʞʠʪʝʣʝʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʪʦʯʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʇʈ ʧʦ 

ʟʘʜʘʥʥʳʤ ʛʣʘʜʢʠʤ ʪʨʘʝʢʪʦʨʠʷʤ. ʆʜʥʘʢʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʩʝʭ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʘʞʜʦʛʦ ʠʟ 

ʜʚʠʞʠʪʝʣʝʡ ʇʈ ʦʧʠʩʳʚʘʶʪʩʷ ʣʠʥʝʡʥʳʤʠ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ ʩ 

ʧʦʩʪʦʷʥʥʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ [50] ʚʠʜʘ  

 

ὝὝὸ Ὕὸ Ὕʞȟ  (3.19) 

 

ʛʜʝ Ὕὸ ï ʪʷʛʘ ʜʚʠʛʘʪʝʣʷ, Ὕʞ - ʞʝʣʘʝʤʘʷ ʪʷʛʘ ʜʚʠʛʘʪʝʣʷ, Ὕ - ʧʦʩʪʦʷʥʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ. 
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ʅʘ ʩʘʤʦʤ ʞʝ ʜʝʣʝ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ ʨʘʙʦʪʘʭ [2, 92], ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʨʝʘʣʴʥʳʭ ʜʚʠʞʠʪʝʣʝʡ ʇʈ ʦʧʠʩʳʚʘʶʪʩʷ ʩʠʩʪʝʤʘʤʠ ʩʣʦʞʥʳʭ ʥʝʣʠʥʝʡʥʳʭ 

ʫʨʘʚʥʝʥʠʡ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʯʪʦ ʧʨʝʧʷʪʩʪʚʫʝʪ ʧʨʠʤʝʥʝʥʠʶ ʠʟʚʝʩʪʥʳʭ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʝʥʠʷ. ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʚʦʟʥʠʢʰʝʡ ʧʨʦʙʣʝʤʳ 

ʩʣʝʜʫʝʪ ʩʚʝʩʪʠ ʩʣʦʞʥʦʝ ʥʝʣʠʥʝʡʥʦʝ ʦʧʠʩʘʥʠʝ ʜʚʠʞʠʪʝʣʝʡ ʢ ʚʠʜʫ (3.19). ɼʣʷ ʵʪʦʛʦ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʟʚʝʩʪʥʳʡ ʤʝʪʦʜ ʩʠʥʪʝʟʘ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʚ ʨʘʙʦʪʘʭ [32, 50] ʠ 

ʧʦʟʚʦʣʷʶʱʠʡ ʟʘ ʩʯʝʪ ʚʚʝʜʝʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʥʝʣʠʥʝʡʥʳʭ ʨʝʛʫʣʷʪʦʨʦʚ ʠ 

ʩʘʤʦʥʘʩʪʨʦʡʢʠ ʧʦʣʫʯʘʪʴ ʪʘʢʠʝ ʟʘʢʦʥʳ ʫʧʨʘʚʣʝʥʠʷ ʵʪʠʤʠ ʜʚʠʞʠʪʝʣʷʤʠ, ʢʦʪʦʨʳʝ 

ʧʦʟʚʦʣʷʶʪ ʦʧʠʩʳʚʘʪʴ ʠʭ ʚ ʞʝʣʘʝʤʦʤ ʚʠʜʝ (3.19). ʆʜʥʘʢʦ ʚ ʨʘʙʦʪʘʭ [32, 50] ʧʨʠ 

ʩʠʥʪʝʟʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʝʛʫʣʷʪʦʨʦʚ ʠ ʩʠʩʪʝʤ ʚʦʦʙʱʝ ʥʝ ʫʯʠʪʳʚʘʣʘʩʴ 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʠʪʝʣʝʡ ʚʩʣʝʜʩʪʚʠʝ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʝʬʝʢʪʦʚ. ʇʦʵʪʦʤʫ ʚ ʜʠʩʩʝʨʪʘʮʠʠ ʧʨʝʜʣʘʛʘʝʪʩʷ, ʚʦʩʧʦʣʴʟʦʚʘʚʰʠʩʴ 

ʠʟʚʝʩʪʥʳʤ ʤʝʪʦʜʦʤ [50], ʩʦʟʜʘʚʘʪʴ ʥʦʚʳʝ ʘʜʘʧʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʜʚʠʞʠʪʝʣʷʤ ʞʝʣʘʝʤʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʠ ʚ ʩʣʫʯʘʝ 

ʧʦʷʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʚʦʜʷʪ ʢ ʧʦʷʚʣʝʥʠʶ ʥʝʥʫʣʝʚʳʭ ʬʫʥʢʮʠʡ ὓʚὸ, 

Ὑ̫ ὸ ʠ ‫ὸ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠ ʩʠʥʪʝʟʝ ʘʜʘʧʪʠʚʥʳʭ ʠ ʥʝʣʠʥʝʡʥʳʭ ʨʝʛʫʣʷʪʦʨʦʚ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ ʧʦʣʥʫʶ ʤʦʜʝʣʴ ʜʚʠʞʠʪʝʣʷ ʇʈ ʚʠʜʘ (2.1), 

ʫʯʠʪʳʚʘʶʱʫʶ ʨʘʥʝʝ ʦʙʥʘʨʫʞʝʥʥʳʝ ʠ ʦʧʨʝʜʝʣʝʥʥʳʝ ὓʚὸ, Ὑ̫ ὸȟ ʘ ʪʘʢʞʝ ʨʝʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ .‫ὸ ʚ ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʘ ʩʢʦʨʦʩʪʠ ‫ὸ ʩ ʫʯʝʪʦʤ ʚʳʷʚʣʝʥʥʳʭ ʦʰʠʙʦʢ  

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʘʜʘʧʪʠʚʥʳʭ ʩʠʩʪʝʤ ʜʚʠʞʠʪʝʣʝʡ ʇʈ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ, 

ʦʧʠʩʘʥʥʦʛʦ ʚ ʨʘʙʦʪʘʭ [32, 50], ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʜʝʡʩʪʚʠʷ: 

1) ʚʚʝʩʪʠ ʠʩʭʦʜʥʦʝ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ, ʦʧʠʩʳʚʘʶʱʝʝ ʟʘʚʠʩʠʤʦʩʪʴ 

ʪʷʛʠ Ὕὸ ʜʚʠʞʠʪʝʣʷ ʦʪ ʩʠʛʥʘʣʘ ʝʛʦ ʫʧʨʘʚʣʝʥʠʷ ό; 

2) ʧʦʣʫʯʠʪʴ ʟʘʢʦʥ ʨʝʘʣʠʟʘʮʠʠ ʘʜʘʧʪʠʚʥʦʛʦ ʥʝʣʠʥʝʡʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ, ʨʝʰʘʷ 

ʩʠʩʪʝʤʫ ʠʟ ʫʢʘʟʘʥʥʦʛʦ (ʚ ʧ. 1) ʠʩʭʦʜʥʦʛʦ ʫʨʘʚʥʝʥʠʷ ʠ ʫʨʘʚʥʝʥʠʷ (3.19).  

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʛʦ ʫʨʘʚʥʝʥʠ,̫ ʦʧʠʩʳʚʘʶʱʝʛʦ ʟʘʚʠʩʠʤʦʩʪʴ 

ʪʷʛʠ ʜʚʠʞʠʪʝʣʷ ʦʪ ʝʛʦ ʩʠʛʥʘʣʘ ό, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ [50], ʚʥʘʯʘʣʝ ʩʠʩʪʝʤʫ (2.1) ʤʦʞʥʦ 

ʜʦʧʦʣʥʠʪʴ ʚʳʨʘʞʝʥʠʝʤ [2] 
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Ὕὸ Ὂȿ‫ȿί (3.20) 

  

(ʛʜʝ Ὂï ʦʙʦʙʱʝʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʩʠʣʳ ʪʷʛʠ), ʩʚʷʟʳʚʘʶʱʠʤ ʪʷʛʫ ʜʚʠʞʠʪʝʣʷ ʠ 

ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʝʛʦ ʚʠʥʪʘ.  

ɿʘʪʝʤ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ (2.1), (3.20) ʩʣʝʜʫʝʪ ʩʚʝʩʪʠ ʢ ʦʜʥʦʤʫ 

ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʤʫ ʫʨʘʚʥʝʥʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦ Ὕὸ. ɼʣʷ ʵʪʦʛʦ, 

ʧʨʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʚ (3.20) ʧʦ ʚʨʝʤʝʥʠ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ [50]:  

 

Ὕὸ Ὂ‫ίίὭὫὲ ‫ ȿ‫ȿίȟ (3.21) 

 

ʂʘʢ ʧʦʢʘʟʘʥʦ ʚ [50], ʩ ʫʯʸʪʦʤ ʪʦʛʦ, ʯʪʦ  

 

ί ‫

ở

Ở
ờ
ὑ Ὄʛʜ

ὑ ὑ ςὌʛʜ‫
ὺ
ς
ίὭὫὲ ‫

ὑ‫
ὺ
ς

ςὌʛʜὑ‫
Ợ

ỡ
Ỡ
ȟὑ

Ὂ

τ”̇Ὓ̅
ȟ 

 

ʚʳʨʘʞʝʥʠʝ (3.21) ʤʦʞʥʦ ʧʝʨʝʧʠʩʘʪʴ ʚ ʚʠʜʝ  

 

Ὕὸ Ὂ‫ ίίὭὫὲ ‫ ȿ‫ȿὑ Ὄʛʜ  

ὑ ὑ ςὌʛʜ‫ ὺȾςίὭὫὲ ‫

ὑ‫ ὺȾς ςὌʛʜὑ‫ Ợ

Ỡ

Ợ

ỡ
Ỡ

Ὂ‫ὔȟ 

 

(3.22) 

ʛʜʝ  ὔ ίίὭὫὲ ‫ ȿ‫ȿὑ Ὄʛʜ
ʛʜ Ⱦ  

Ⱦ ʛʜ

Ȣ 

ʇʦʜʩʪʘʚʠʚ ʚ (3.22) ʚʤʝʩʪʦ ,ʧʨʘʚʫʶ ʯʘʩʪʴ ʧʝʨʚʦʛʦ ʫʨʘʚʥʝʥʠʷ ʩʠʩʪʝʤʳ (2.1) ‫ 

ʧʦʣʫʯʠʤ  
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Ὕὸ Ὂ
Ὧ̃

ὐ̅
‫
Ὧ̍

ὐ̅
Ὅ
ὓ̃ ̅ ὓ̃

ὐ̅
ὔȢ (3.23) 

 

ʇʦʩʢʦʣʴʢʫ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʜʚʠʞʠʪʝʣʷʭ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʠʥʜʫʢʪʠʚʥʦʩʪ ɹ

ʷʢʦʨʥʳʭ ʦʙʤʦʪʦʢ ʤʘʣʘ, ʪʦ ʠʤʠ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ, ʫʧʨʦʱʘʷ ʩʠʥʪʝʟ ʠʩʢʦʤʦʛʦ ʟʘʢʦʥʘ 

ʫʧʨʘʚʣʝʥʠʷ [52, 59]. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʪʦʢ ʷʢʦʨʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ, ʚʳʨʘʞʝʥʥʳʡ ʠʟ 

ʚʪʦʨʦʛʦ ʫʨʘʚʥʝʥʠʷ ʩʠʩʪʝʤʳ (2.1), ʙʫʜʝʪ ʦʧʠʩʳʚʘʪʴʩʷ ʫʨʘʚʥʝʥʠʝʤ  

 

Ὅ
Ὧό Ὧ‫

Ὑ̠ Ὑ̠
Ȣ (3.24) 

 

ʂʘʢ ʠ ʚ ʨʘʙʦʪʝ [50], ʩ ʮʝʣʴʶ ʫʧʨʦʱʝʥʠʷ ʧʨʦʮʝʜʫʨʳ ʩʠʥʪʝʟʘ ʟʘʢʦʥʘ 

ʘʜʘʧʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʤʝʤ [2], ʯʪʦ ʚʝʣʠʯʠʥʘ ʵʣʝʤʝʥʪʘ ὅ ̅ ȿ̇̇ ȿ̇
, 

ʚʭʦʜʷʱʝʛʦ ʚ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʤʦʤʝʥʪʘ ὓ̃  ̅(2.2) ʥʘ ʚʘʣʫ ʜʚʠʞʠʪʝʣʷ, ʥʝʟʥʘʯʠʪʝʣʴʥʘ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʫʢʘʟʘʥʥʳʡ ʤʦʤʝʥʪ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʚʳʨʘʞʝʥʠʝʤ 

 

ὓ̃ ̅ Ὂ ί Ὄ̄ ὅ̅‫ȿ‫ȿȢ (3.25) 

 

ʇʝʨʝʧʠʩʘʚ ʫʨʘʚʥʝʥʠʝ (3.23) ʩ ʫʯʸʪʦʤ (3.24) ʠ (3.25), ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ (2.1), 

(3.20) ʦʢʦʥʯʘʪʝʣʴʥʦ ʤʦʞʥʦ ʩʚʝʩʪʠ ʢ ʦʜʥʦʤʫ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʦʤʫ ʫʨʘʚʥʝʥʠʶ 

ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ, ʦʧʠʩʳʚʘʶʱʝʤʫ ʜʠʥʘʤʠʢʫ ʜʚʠʞʠʪʝʣʷ ʠ ʫʯʠʪʳʚʘʶʱʝʤʫ 

ʚʦʟʤʦʞʥʳʝ ʜʝʬʝʢʪʳ 

  

Ὕὸ Ὂ
Ὧ̍Ὧ̔ό Ὧ̃ Ὑ̠ Ὑ̠ Ὧ̍Ὧ ‫

Ὑ̠ Ὑ̠ ὐ̅
 

Ὑ̠ Ὑ̠ Ὂ ί Ὄ̄ ὅ̅‫ȿ‫ȿ ὓ̃

Ὑ̠ Ὑ̠ ὐ̅
ὔȢ 

 

(3.26) 

ɼʣʷ ʩʪʘʙʠʣʠʟʘʮʠʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʜʚʠʞʠʪʝʣʝʡ ʇʈ ʧʨʠ ʧʦʷʚʣʝʥʠʠ 

ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʨʘʥʝʝ ʜʝʬʝʢʪʦʚ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʪʘʢʦʡ ʟʘʢʦʥ ʠʟʤʝʥʝʥʠʷ 
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ʫʧʨʘʚʣʷʶʱʝʛʦ ʩʠʛʥʘʣʘ ό, ʧʨʠ ʧʦʜʩʪʘʥʦʚʢʝ ʢʦʪʦʨʦʛʦ ʚ ʫʨʘʚʥʝʥʠʝ (3.26) ʙʫʜʝʪ 

ʦʙʝʩʧʝʯʝʥʦ ʨʘʚʝʥʩʪʚʦ ʝʛʦ ʧʨʘʚʦʡ ʯʘʩʪʠ ʠ ʬʫʥʢʮʠʠ Ὕὸ, ʚʳʨʘʞʝʥʥʦʡ ʠʟ ʫʨʘʚʥʝʥʠʷ 

(3.19). ɼʣʷ ʵʪʦʛʦ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʚ ʨʘʙʦʪʝ [50], ʥʝʦʙʭʦʜʠʤʦ ʨʝʰʠʪʴ ʩʠʩʪʝʤʫ 

ʫʨʘʚʥʝʥʠʡ (3.19), (3.26) ʦʪʥʦʩʠʪʝʣʴʥʦ ό. ʕʪʦ ʨʝʰʝʥʠʝ ʠʤʝʝʪ ʚʠʜ: 

 

ό ὐ̅
Ὕ̇ Ὕὸ

ὝὊὔ
Ὧ̃

Ὧ̍Ὧ

Ὑ̠ Ὑ̠
‫  

                     Ὂȿ‫ȿί Ὄ̄ ὅ̅‫ ὓ̃
Ὑ̠ Ὑ̠

Ὧ̍Ὧ̔
Ȣ 

 

(3.27) 

 

ʇʦʩʢʦʣʴʢʫ ʨʝʘʣʴʥʫʶ ʪʷʛʫ ʜʚʠʞʠʪʝʣʷ Ὕὸ ʠʟʤʝʨʠʪʴ ʟʘʪʨʫʜʥʠʪʝʣʴʥʦ, ʪʦ 

ʚʤʝʩʪʦ Ὕὸ [50] ʚ ʚʳʨʘʞʝʥʠʠ (3.27) ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʘʚʫʶ ʯʘʩʪʴ 

ʫʨʘʚʥʝʥʠʷ (3.20). ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʬʦʨʤʝ ʠʩʢʦʤʳʡ ʟʘʢʦʥʘ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʠʥʠʤʘʝʪ ʚʠʜ: 

 

ό ὐ̅
Ὕ̇ Ὂȿ‫ȿί

ὝὊὔ
Ὧ̃

Ὧ̍Ὧ

Ὑ̠ Ὑ̠
‫  

Ὂȿ‫ȿί Ὄʛʜὅ‫ ὓ̃
Ὑ̠ Ὑ̠

Ὧ̍Ὧ̔
ȟ 

(3.28) 

 

ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʦʧʠʩʘʪʴ ʢʘʞʜʳʡ ʜʚʠʞʠʪʝʣʴ ʇʈ ʚ ʚʠʜʝ (3.19), ʦʜʥʦʚʨʝʤʝʥʥʦ 

ʢʦʤʧʝʥʩʠʨʫʷ ʧʦʩʣʝʜʩʪʚʠʷ ʧʦʷʚʣʝʥʠʷ ʣʶʙʦʛʦ ʠʟ ʜʚʫʭ ʜʝʬʝʢʪʦʚ, ʧʨʠʚʦʜʷʱʠʭ ʢ 

ʧʦʷʚʣʝʥʠʶ ʥʝʥʫʣʝʚʳʭ ʬʫʥʢʮʠʡ ὓ̃ ὸ ʠ Ὑ̠ ὸ. ɽʩʣʠ ʞʝ ʚ ʧʨʦʮʝʩʩʝ ʜʚʠʞʝʥʠʷ ʇʈ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʷʚʣʷʶʪʩʷ ʦʰʠʙʢʠ ʚ ʧʦʢʘʟʘʥʠʷʭ ʥʝʢʦʪʦʨʳʭ ʜʘʪʯʠʢʦʚ ʫʛʣʦʚʳʭ 

ʩʢʦʨʦʩʪʝʡ ʚʨʘʱʝʥʠʷ ʜʚʠʞʠʪʝʣʝʡ, ʪʦ ʨʝʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʩʢʦʨʦʩʪʝʡ 

ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʦ ʚʳʨʘʞʝʥʠʷʤ ‫ὸ ώ ὸ ‫ὸ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʠʛʥʘʣʦʚ (3.28) ʚʤʝʩʪʦ ʩʠʛʥʘʣʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʩʨʘʟʫ ʞʝ ʦʪ 

ʜʘʪʯʠʢʦʚ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʠ ʩʦʜʝʨʞʘʱʠʭ ʦʰʠʙʢʠ. 

ʆʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ 

ʧʦʩʣʝʜʩʪʚʠʡ ʦʜʠʥʦʯʥʳʭ ʜʝʬʝʢʪʦʚ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ. 3.10. ʇʨʠ ʝʝ ʨʘʙʦʪʝ ʙʘʥʢ, 
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ʩʦʩʪʦʷʱʠʡ ʠʟ ʪʨʸʭ ɼʅ (2.25) - (2.27) ʬʦʨʤʠʨʫʝʪ ʥʝʚʷʟʢʠ Ὡ ὸ, Ὡ ὸ ʠ Ὡ ὸ, 

ʢʦʪʦʨʳʝ ʚ ʙʣʦʢʝ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʘ ʜʝʬʝʢʪʦʚ (2.28) ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʵʪʠ 

ʜʝʬʝʢʪ.r ɽʩʣʠ ʢʘʢʦʡ-ʣʠʙʦ ʜʝʬʝʢʪ ʚʳʷʚʣʝʥ, ʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʝʤʫ ʅʇʉ (3.7), 

(3.8) ʠ (3.14) ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʝʣʠʯʠʥʳ ὓ̃ ὸ, Ὑ̠ ὸ ʠʣʠ ‫ὸ, ʩ ʫʯʝʪʦʤ ʢʦʪʦʨʳʭ 

ʬʦʨʤʠʨʫʪʁʩʷ ʫʧʨʘʚʣʷʶʱʠʝ ʩʠʛʥʘʣ r (3.28), ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ 

ʜʚʠʞʠʪʝʣʷʤ ʩʦʟʜʘʥʠʝ ʞʝʣʘʝʤʳʭ ʪʷʛ Ὕʞ ʩ ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʢʦʤʧʝʥʩʘʮʠʝʡ 

ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʷʚʣʷʶʱʠʭʩʷ ʜʝʬʝʢʪʦʚ.  

 

 

 

ʈʠʩʫʥʦʢ 3.10 - ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ 

ʦʜʠʥʦʯʥʳʭ ʜʝʬʝʢʪʦʚ ʚ ʥʝʢʦʪʦʨʳʭ ʜʚʠʞʠʪʝʣʷʭ ʇʈ  

 

ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʧʘʨʥʳʭ ʜʝʬʝʢʪʦʚ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʩʪʝʤʘ, ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʢʦʪʦʨʦʡ ʧʦʢʘʟʘʥʘ ʥʘ ʨʠʩ.3.11.  

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʤʝʩʪʦ ʅʇʉ-3 (2.27) ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʅʇʉ-4 

(3.16) ʠ ʅʇʉ-5 (3.17), ʘ ʪʘʢʞʝ ʙʣʦʢ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʘ ὸ. ʂʨʦʤʝ ʪʦʛʦ, ʚ̗̏‫ 

ʦʪʣʠʯʠʝ ʦʪ ʩʠʩʪʝʤʳ (ʩʤ. ʨʠʩ. 3.13) ʚʤʝʩʪʦ ʩʠʛʥʘʣʘ ʦʪ ʜʘʪʯʠʢʘ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚ 

ɼʅ-1 (2.25), ɼʅ-2 (2.26), ʅʇʉ-1 (3.7) ʠ ʅʇʉ-2 (3.8) ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʠʛʥʘʣ .ὸ̗̏‫ 
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ʈʠʩʫʥʦʢ 3.11 - ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʧʘʨʥʳʭ 

ʜʝʬʝʢʪʦʚ ʚ ʜʚʠʞʠʪʝʣʷʭ ʇʈ 

 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʩʪʝʤʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ 

ʧʦʩʣʝʜʩʪʚʠʡ ʚʦʟʥʠʢʘʶʱʠʭ ʦʜʠʥʦʯʥʳʭ ʜʝʬʝʢʪʦʚ (ʩʤ. ʨʠʩ. 3.10) ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ, ʚ ʭʦʜʝ ʢʦʪʦʨʦʛʦ ʠʩʩʣʝʜʦʚʘʣʦʩʴ ʚʣʠʷʥʠʝ 

ʚʦʟʥʠʢʘʶʱʠʭ ʜʝʬʝʢʪʦʚ ʥʘ ʦʰʠʙʢʫ ʦʪʩʣʝʞʠʚʘʥʠʷ ʇʈ ʩ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ 

ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ, ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʥʦʡ ʚ ʨʘʙʦʪʝ [64], ʟʘʜʘʥʥʦʡ ʪʨʘʝʢʪʦʨʠʠ 

ὼὸ  ὸ ʤ, ώὸ  ρπίὭὲπȢπςὸ ʤ, z ὸ υÃÏÓπȢππςὸ υ ʤ (ʩʤ. ʨʠʩ. 2.5). 

ʇʘʨʘʤʝʪʨʳ ʇʈ ʙʳʣʠ ʧʨʠʥʷʪʳ ʘʥʘʣʦʛʠʯʥʳʤʠ ʦʧʠʩʘʥʥʳʤ ʚ ʧʨʠʣʦʞʝʥʠʠ ɸ 

ʜʠʩʩʝʨʪʘʮʠʠ.  

ʅʘ ʨʠʩ. 3.12 ʧʦʢʘʟʘʥʳ ʧʦʣʫʯʝʥʥʳʝ ʦʰʠʙʢʠ ʦʪʩʣʝʞʠʚʘʥʠʷ ʇʈ ʟʘʜʘʥʥʦʡ 

ʧʨʦʛʨʘʤʤʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ (ʩʤ. ʨʠʩ.3.10) ʫʩʪʨʘʥʝʥʠʷ 

ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʣʶʙʳʭ ʠʟ ʦʜʠʥʦʯʥʳʭ ʜʝʬʝʢʪʦʚ ʧʨʠ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʚ 

ʜʚʠʞʠʪʝʣʝ ʇʈ, ʩʦʟʜʘʶʱʝʤ ʝʛʦ ʪʷʛʫ Ὕ (ʩʤ. ʨʠʩ. 2.4), ʠ ʙʝʟ ʵʪʠʭ ʜʝʬʝʢʪʦʚ. ʇʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʢʘʢʠʭ-ʣʠʙʦ ʜʝʬʝʢʪʦʚ ʦʰʠʙʢʘ ʦʪʩʣʝʞʠʚʘʥʠʷ ʇʈ ʟʘʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʥʦʡ 
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ʪʨʘʝʢʪʦʨʠʠ ʥʝ ʧʨʝʚʳʰʘʣʘ 0.3 ʤ (ʩʤ. ʪʨʘʝʢʪʦʨʠʶ, ʧʦʤʝʯʝʥʥʫʶ ʥʘ ʨʠʩ. 3.12 ʮʠʬʨʦʡ 

1). ʅʦ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʜʝʬʝʢʪʦʚ ʚ ʵʪʦʤ ʜʚʠʞʠʪʝʣʝ ʙʝʟ ʚʚʝʜʝʥʠʷ ʩʠʩʪʝʤʳ (ʩʤ. 

ʨʠʩ 3.10) ʚʦʟʥʠʢʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʶ ʪʦʯʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʇʈ.  

 

 

 

ʈʠʩʫʥʦʢ 3.12 - ʀʟʤʝʥʝʥʠʷ ʦʰʠʙʦʢ ʩʣʝʞʝʥʠʷ ʇʈ ʟʘ ʧʨʦʛʨʘʤʤʥʦʡ ʪʨʘʝʢʪʦʨʠʝʡ 

ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʦʜʠʥʦʯʥʳʭ ʜʝʬʝʢʪʦʚ  

 

ʎʠʬʨʦʡ 2 ʥʘ ʨʠʩ. 3.12 ʦʙʦʟʥʘʯʝʥ ʛʨʘʬʠʢ ʦʰʠʙʢʠ ʦʪʩʣʝʞʠʚʘʥʠʷ ʇʈ 

ʧʨʦʛʨʘʤʤʥʦʡ ʪʨʘʝʢʪʦʨʠʠ (ʩʤ. ʨʠʩ. 2.5) ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ  ὸ

υπ Ã ʦʰʠʙʢʠ ʚ ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʘ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ‫ὸ ρπ ʨʘʜ/ʩ, ʢʦʪʦʨʘʷ 

ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 30% ʦʪ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʚʘʣʘ ʜʚʠʞʠʪʝʣʷ. ʕʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʦʰʠʙʢʠ ʩʣʝʞʝʥʠʷ ʜʦ 1.51 ʤ (ʚ 5.03 ʨʘʟ). 

ʎʠʬʨʦʡ 3 ʧʦʢʘʟʘʥʘ ʦʰʠʙʢʘ ʩʣʝʞʝʥʠʷ ʵʪʦʛʦ ʇʈ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʘʢʪʠʚʥʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʷʢʦʨʷ ʜʚʠʞʠʪʝʣʷ ʥʘ 30% (Ὑ̫ ὸ πȢφ ʆʤ) ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ὸ

ρππ Ã. ʕʪʘ ʦʰʠʙʢʘ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʜʦ 0.46 ʤ (ʥʘ 53.3 %). ʎʠʬʨʦʡ 4 ʦʙʦʟʥʘʯʝʥʘ 

ʦʰʠʙʢʘ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ὸ ρυπ Ã ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʚʥʝʰʥʝʛʦ 

ʤʦʤʝʥʪʘ ʥʘ ʚʘʣʫ ʫʢʘʟʘʥʥʦʛʦ ʜʚʠʞʠʪʝʣʷ ὓʚὸ πȢυὓʚʜὸ. ʕʪʦʪ ʜʝʬʝʢʪ ʧʨʠʚʸʣ ʢ 

ʫʚʝʣʠʯʝʥʠʶ ʦʰʠʙʢʠ ʩʣʝʞʝʥʠʷ ʜʦ 3.68 ʤ, ʫʚʝʣʠʯʠʚ ʝʸ ʚ 12.27 ʨʘʟ. 

ʎʠʬʨʦʡ 5 ʥʘ ʨʠʩ. 3.12 ʧʦʢʘʟʘʥʘ ʦʰʠʙʢʘ ʦʪʩʣʝʞʠʚʘʥʠʷ ʇʈ ʟʘʜʘʥʥʦʡ 

ʧʨʦʛʨʘʤʤʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʣʶʙʳʭ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʦʜʠʥʦʯʥʳʭ 

ʜʝʬʝʢʪʦʚ ʩ ʚʚʝʜʝʥʠʝʤ ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʠʩʪʝʤʳ ʫʩʪʨʘʥʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ 
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ʚʳʷʚʣʝ̫ʤr ʭ ʜʝʬʝʢʪʦʚ (ʩʤ. ʨʠʩ. 3.10). ʇʨʠ ʵʪʦʤ ʚ ʣʶʙʳʭ ʩʣʫʯʘʷʭ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʦʪʢʣʦʥʝʥʠʝ ʇʈ ʦʪ ʫʢʘʟʘʥʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʥʝ ʧʨʝʚʳʰʘʣʦ 0.302 ʤ. ʉʣʝʜʫʝʪ ʜʦʙʘʚʠʪʴ,  

ʯʪʦ ʧʦʣʫʯʘʝʤʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʥʝʥʫʣʝʚʦʡ ʬʫʥʢʮʠʠ Ὑ̫ ὸ ʤʦʞʝʪ 

ʩʣʫʞʠʪʴ ʠʥʜʠʢʘʪʦʨʦʤ ʦ ʧʝʨʝʛʨʝʚʝ ʜʚʠʞʠʪʝʣʷ ʜʣʷ ʚʦʟʤʦʞʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʨʝʞʠʤʘ 

(ʩʢʦʨʦʩʪʠ) ʜʚʠʞʝʥʠʷ ʇʈ ʠʣʠ ʜʣʷ ʧʦʣʥʦʛʦ ʧʨʝʢʨʘʱʝʥʠʷ ʇʈ ʝʛʦ ʤʠʩʩʠʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʜʣʷ ʧʨʦʚʝʨʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʩʠʩʪʝʤʳ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʡ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʧʘʨʥʳʭ ʜʝʬʝʢʪʦʚ (ʩʤ. ʨʠʩ. 

3.11) ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 3.13. ɺʝʣʠʯʠʥʳ ʠ ʚʨʝʤʷ ʧʦʷʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ ʙʳʣʠ ʚʳʙʨʘʥʳ 

ʪʘʢʠʤʠ ʞʝ, ʢʘʢ ʠ ʚ ʨʘʩʩʤʦʪʨʝʥʥʦʤ ʚʳʰʝ ʩʣʫʯʘʝ ʩ ʦʜʠʥʦʯʥʳʤʠ ʜʝʬʝʢʪʘʤʠ. 

 

 
 

ʈʠʩʫʥʦʢ 3.13 - ʀʟʤʝʥʝʥʠʷ ʦʰʠʙʦʢ ʩʣʝʞʝʥʠʷ ʇʈ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʘʨʥʳʭ 

ʜʝʬʝʢʪʦʚ ʠ ʙʝʟ ʥʠʭ 

 

ʎʠʬʨʦʡ 1 ʥʘ ʨʠʩ. 3.13 ʧʦʢʘʟʘʥʳ ʠʟʤʝʥʝʥʠʷ ʦʰʠʙʦʢ ʦʪʩʣʝʞʠʚʘʥʠʷ ʇʈ ʟʘʜʘʥʥʦʡ 

ʧʨʦʛʨʘʤʤʥʦʡ ʪʨʘʝʢʪʦʨʠʠ, ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʝʬʝʢʪʦʚ, ʘ ʮʠʬʨʦʡ 2 ʠʟʤʝʥʝʥʠʷ ʦʰʠʙʢʠ 

ʩʣʝʞʝʥʠʷ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʥʝʥʫʣʝʚʳʭ ʟʥʘʯʝʥʠʡ ὓʚὸ ʠ ‫ὸ ʙʝʟ 

ʢʦʤʧʝʥʩʘʮʠʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʰʠʙʢʘ ʩʣʝʞʝʥʠʷ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ 12.4 

ʤ (ʚ 41.66 ʨʘʟ). ʎʠʬʨʦʡ 3 ʦʪʤʝʯʝʥ ʛʨʘʬʠʢ ʦʰʠʙʢʠ ʩʣʝʞʝʥʠʷ ʇʈ ʧʨʠ ʧʦʷʚʣʝʥʠʠ 

ʥʝʥʫʣʝʚʳʭ ʟʥʘʯʝʥʠʡ Ὑ̫ ὸ ʠ ‫ὸȢ ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʰʠʙʢʘ ʩʣʝʞʝʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʜʦ 1.41 ʤ (ʚ 4.7 ʨʘʟ). ʎʠʬʨʦʡ 4 ʦʙʦʟʥʘʯʝʥʘ ʦʰʠʙʢʘ ʩʣʝʞʝʥʠʷ ʇʈ ʧʨʠ ʧʦʷʚʣʝʥʠʠ 

ʥʝʥʫʣʝʚʳʭ ʬʫʥʢʮʠʡ ὓʚὸ ʠ Ὑ̫ ὸȟ ʜʦʩʪʠʛʘʶʱʘʷ 21.5 ʤ (ʚʦʟʨʘʩʪʘʶʱʘʷ ʙʦʣʝʝ ʯʝʤ ʚ 
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71 ʨʘʟ).  ʅʘ ʵʪʦʤ ʞʝ ʨʠʩʫʥʢʝ ʮʠʬʨʦʡ 5 ʦʙʦʟʥʘʯʝʥʘ ʦʰʠʙʢʘ ʦʪʩʣʝʞʠʚʘʥʠʷ ʇʈ 

ʧʨʦʛʨʘʤʤʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʣʶʙʳʭ ʩʦʯʝʪʘʥʠʡ ʫʢʘʟʘʥʥʳʭ ʧʘʨʥʳʭ 

ʜʝʬʝʢʪʦʚ, ʥʦ ʧʨʠ ʚʚʝʜʝʥʠʠ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ (ʩʤ. ʨʠʩ. 3.11) ʢʦʤʧʝʥʩʘʮʠʠ 

ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʦʰʠʙʢʫ ʩʣʝʞʝʥʠʷ ʥʘ ʠʩʭʦʜʥʦʤ 

ʫʨʦʚʥʝ ʧʨʠ ʣʶʙʳʭ ʩʦʯʝʪʘʥʠʷʭ ʧʦʷʚʣʷʶʱʠʭʩʷ ʧʘʨʥʳʭ ʜʝʬʝʢʪʦʚ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 

ʣʶʙʦʛʦ ʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʦʜʠʥʦʯʥʳʭ ʠ ʧʘʨʥʳʭ ʜʝʬʝʢʪʦʚ ʧʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤ 

ʫʩʪʨʘʥʝʥʠʷ ʠʭ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ (ʩʤ. ʨʠʩ. 3.10 ʠ 3.11) ʧʦʟʚʦʣʷʝʪ ʧʦʣʥʦʩʪʴʶ 

ʩʦʭʨʘʥʪ̫ʴ ʠʩʭʦʜʥʫʶ ʪʦʯʥʦʩʪʴ ʜʚʠʞʝʥʠʷ ʇʈ ʧʦ ʟʘʜʘʚʘʝʤʳʤ ʪʨʘʝʢʪʦʨʠʷʤ. 

ɸʥʘʣʦʛʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʠ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʜʝʬʝʢʪʦʚ ʚ ʦʩʪʘʣʴʥʳʭ ʜʚʠʞʠʪʝʣʷʭ ʇʈ. 

 

3.5 ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʡ ʚʳʷʚʣʷʝʤʭr ʜʝʬʝʢʪʦʚ 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʩʪʨʘʥʝʥʠʷ 

ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʷʚʣʷʶʱʠʭʩʷ ʜʝʬʝʢʪʦʚ ʢʨʦʤʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʘʩʴ ʩʝʨʠʷ ʥʘʪʫʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʪʝʥʜʘ, ʦʙʱʠʡ ʚʠʜ ʢʦʪʦʨʦʛʦ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ. 3.14. ɺ ʵʪʦʤ 

ʨʘʟʜʝʣʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʪʝʥʜʘ, 

ʧʦʢʘʟʘʥʥʦʛʦ ʥʘ ʨʠʩ. 3.14. ʆʥ ʩʦʜʝʨʞʠʪ ʜʚʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 

ʩʦʧʦʩʪʘʚʠʤʦʡ ʤʦʱʥʦʩʪʠ, ʩʦʝʜʠʥʝʥʥʳʭ ʨʝʤʝʥʥʦʡ ʧʝʨʝʜʘʯʝʡ. ɺ ʩʦʩʪʘʚ ʩʝʥʩʦʨʥʦʡ 

ʧʦʜʩʠʩʪʝʤʳ ʩʪʝʥʜʘ ʚʭʦʜʷʪ: ʪʘʭʦʛʝʥʝʨʘʪʦʨ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ 

ʚʘʣʦʚ ʜʚʠʛʘʪʝʣʝʡ ʠ ʜʘʪʯʠʢʠ ʪʦʢʘ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʦʙʦʠʭ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʭ. ɼʣʷ 

ʫʧʨʘʚʣʝʥʠʷ ʩʪʝʥʜʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ Matlab. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʣʝʛʢʦ ʠʟʤʝʥʷʪʴ ʩʪʨʫʢʪʫʨʫ ʠ ʧʘʨʘʤʝʪʨʳ ʠʩʧʦʣʴʟʫʝʤʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, 

ʟʘʜʘʚʘʪʴ ʧʘʨʘʤʝʪʨʳ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʠ ʩʦʭʨʘʥʷʪʴ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 

ʎʠʬʨʦʚʦʝ ʫʧʨʘʚʣʝʥʠʝ ʩʪʝʥʜʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ ʕɺʄ ʩ ʧʦʤʦʱʴʶ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʘ ESP-32. ʉ ʝʛʦ ʧʦʤʦʱʴʶ ʚ ʢʦʤʧʴʶʪʝʨ ʚʚʦʜʷʪʩʷ ʥʝʦʙʭʦʜʠʤʳʝ 

ʩʠʛʥʘʣʳ, ʧʦʩʪʫʧʘʶʱʠʝ ʦʪ ʜʘʪʯʠʢʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʩʪʝʥʜʝ, ʠ ʚʳʚʦʜʷʪʩʷ ʩʠʛʥʘʣʳ 
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ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷʤʠ, ʢʦʪʦʨʳʝ ʟʘʪʝʤ, ʫʩʠʣʠʚʰʠʩʴ ʩ ʧʦʤʦʱʴʶ ʜʚʫʭ 

ʫʩʠʣʠʪʝʣʝʡ ʤʦʱʥʦʩʪʠ Cytron MD30B, ʧʦʜʘʶʪʩʷ ʥʘ ʚʭʦʜʳ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʚ. 

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʫʢʘʟʘʥʥʦʛʦ ʩʪʝʥʜʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 3.1. 

 

 

ʈʠʩʫʥʦʢ 3.14 - ʆʙʱʠʡ ʚʠʜ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʪʝʥʜʘ  

 

ʉʫʪʴ ʧʨʦʚʦʜʠʤʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʟʘʢʣʶʯʘʣʘʩʴ ʚ ʪʦʤ, ʯʪʦʙʳ ʩ ʧʦʤʦʱʴ  ʁ

ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʠʩʪʝʤʳ ʢʦʤʧʝʥʩʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʧʦʷʚʠʚʰʠʭʩʷ ʜʝʬʝʢʪʦʚ 

ʦʙʝʩʧʝʯʠʪʴ ʪʦʯʥʦʝ ʦʪʩʣʝʞʠʚʘʥʠʝ ʟʘʜʘʥʥʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʚʳʭʦʜʥʦʛʦ ʚʘʣʘ 

ʧʝʨʚʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʩʪʝʥʜʘ, ʠʤʠʪʠʨʫʶʱʝʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʜʚʠʞʠʪʝʣʷ ʇʈ. 

ʇʨʠ ʵʪʦʤ ʧʦʷʚʣʝʥʠʝ ʜʝʬʝʢʪʘ ʠʤʠʪʠʨʦʚʘʣʦʩʴ ʧʦʜʘʯʝʡ ʧʦʩʪʦʷʥʥʦʛʦ (ό χ ɺ) ʠʣʠ 

ʧʝʨʝʤʝʥʥʦʛʦ (ό ὸ σȢυÓÉÎπȢτὸ σȢυ ɺ) ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʚʪʦʨʦʡ ʵʣʝʢʪʨʦʧʨʠʚʦʜ 

ʩʪʝʥʜʘ, ʢʦʪʦʨʦʝ ʧʨʠʚʦʜʠʣʦ ʢ ʧʦʷʚʣʝʥʠʶ ʚʥʝʰʥʝʛʦ ʤʦʤʝʥʪʘ ʥʘʛʨʫʟʢʠ ὓʚὸ, 

ʧʨʝʧʷʪʩʪʚʫʶʱʝʛʦ ʚʨʘʱʝʥʠʶ ʧʝʨʚʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ. ʇʦʷʚʣʝʥʠʝ ʦʰʠʙʢʠ ʚ 

ʜʘʪʯʠʢʝ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʠʤʠʪʠʨʦʚʘʣʦʩʴ ʧʨʦʛʨʘʤʤʥʳʤ ʜʦʙʘʚʣʝʥʠʝʤ ʧʦʩʪʦʷʥʥʦʡ 

(‫  5 ʨʘʜ/ʩ) ʠʣʠ ʧʝʨʝʤʝʥʥʦʡ (‫ὸ τÓÉÎπȢρὸ ς  ʨʘʜ/ʩ) ʚʝʣʠʯʠʥʳ ‫ὸ ʢ 

ʨʝʘʣʴʥʳʤ ʧʦʢʘʟʘʥʠʷʤ ʜʘʪʯʠʢʘ.  
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ʊʘʙʣʠʮʘ 3.1. ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʪʝʥʜʘ 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʧʘʨʘʤʝʪʨʘ ɽʜʠʥʠʮʳ 

ʠʟʤʝʨʝʥʠʷ 

ʏʠʩʣʦʚʦʝ  

ʟʥʘʯʝʥʠʝ 

ɼʚʠʛʘʪʝʣʴ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 

ɸʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʮʝʧʠ ʷʢʦʨʷ ʆʤ 0.8 

ʀʥʜʫʢʪʠʚʥʦʩʪʴ ʮʝʧʠ ʷʢʦʨʷ ɻʥ 0.0008 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʨʦʪʠʚʦ-ʵ.ʜ.ʩ. ɺʩ/ʨʘʜ 0.225 

ʂʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ ʩʝʨʚʦʫʩʠʣʠʪʝʣʷ  7.3 

ʂʦʵʬʬʠʮʠʝʥʪ ʢʨʫʪʷʱʝʛʦ ʤʦʤʝʥʪʘ ʅʤ/ɸ 0.225 

ʄʦʤʝʥʪ ʠʥʝʨʮʠʠ ʚʘʣʘ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʢʛʤ2 0.002 

ʅʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʧʠʪʘʥʠʷ  ɺ 56 

ʅʦʤʠʥʘʣʴʥʳʡ ʤʦʤʝʥʪ ʅʤ 2.7 

ʅʦʤʠʥʘʣʴʥʳʡ ʪʦʢ ɸ 12 

ʅʦʤʠʥʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʚʨʘʱʝʥʠʷ ʦʙ./ʤʠʥ. 2000 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʝʨʝʜʘʯʠ ʪʘʭʦʛʝʥʝʨʘʪʦʨʘ  ʦʙ./ʤʠʥ. 50 

ʄʦʤʝʥʪ  ʩʫʭʦʛʦ ʪʨʝʥʠʷ (ὓʩʪʨ(ɤ)) ʅʤ 0.23sign(ɤ) 

 

ɺ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʝʜʣʘʛʘʝʤʳʝ ʩʠʩʪʝʤ r(ʩʤ ʨʠʩ. 3.10 ʠ 3.11) ʫʩʪʨʘʥʝʥʠʷ 

ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʜʝʬʝʢʪʦʚ ʜʦʣʞʥ rʦʙʝʩʧʝʯʠʚʘʪʴ ʚʨʘʱʝʥʠʝ ʚʳʭʦʜʥʦʛʦ ʚʘʣʘ 

ʧʝʨʚʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʩ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʴʶ ‫ᶻὸ τÓÉÎπȢρυὸ ρφ ʨʘʜ/ʩ. 

ʊʘʢ ʢʘʢ ʫʧʨʘʚʣʝʥʠʝ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʤ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦ ʩʢʦʨʦʩʪʠ, ʘ ʥʝ ʧʦ ʪʷʛʝ, 

ʚʤʝʩʪʦ ʟʘʢʦʥʘ ʫʧʨʘʚʣʝʥʠʷ (3.28) ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʟʘʢʦʥ, ʫʩʪʨʘʥʷʶʱʠʡ ʚʣʠʷʥʠʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʦʤʝʥʪʘ ʥʘʛʨʫʟʢʠ ὓʚὸ ʥʘ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ ʚʠʜʘ:  

 

όὸ Ὗὸ
Ὑ̠

ὯὯ̍
ὓ̃ ὸȟ 

(3.29) 

ʛʜʝ Ὗὸ ʩʠʛʥʘʣ ʫʧʨʘʚʣʝʥʠʷ, ʬʦʨʤʠʨʫʝʤʳʡ ʪʠʧʦʚʳʤ ʇʀɼ-ʨʝʛʫʣʷʪʦʨʦʤ. 

ʅʘ ʨʠʩ. 3.15-3.16 ʧʦʢʘʟʘʥʳ ʦʰʠʙʢʠ ʫʧʨʘʚʣʝʥʠʷ ʩʢʦʨʦʩʪʴʶ ʚʨʘʱʝʥʠʷ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʦʜʠʥʦʯʥʳʭ ʜʝʬʝʢʪʦʚ ʚ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ὸ
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χπ c. ʅʘ ʵʪʠʭ ʨʠʩʫʥʢʘʭ ʢʨʠʚʘʷ 1 ʧʦʢʘʟʳʚʘʝʪ ʦʰʠʙʢʫ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʪʦʣʴʢʦ ʪʠʧʦʚʦʛʦ ʇʀɼ-ʨʝʛʫʣʷʪʦʨʘ, ʘ ʢʨʠʚʘʷ 2 ï ʦʰʠʙʢʫ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʝʱʝ ʠ ʩʠʩʪʝʤʳ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ 

ʚʳʷʚʣʝʥʥʳʭ ʜʝʬʝʢʪʦʚ (3.29). ʇʨʠ ʵʪʦʤ ʨʠʩ. 3.15 ʧʦʢʘʟʘʥʘ ʦʰʠʙʢʠ ʫʧʨʘʚʣʝʥʠʷ 

ʩʢʦʨʦʩʪʴʶ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʧʨʠ ʚʚʝʜʝʥʠʠ ʧʦʩʪʦʷʥʥʦʡ ʘ ʥʘ ʨʠʩ. 3.16 ï ,‫ 

ʧʝʨʝʤʝʥʥʦʡ ʦʰʠʙʢʠ .‫ὸ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

 

 

ʈʠʩʫʥʦʢ 3.15 ï ʆʰʠʙʢʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʦʩʪʦʷʥʥʦʡ ʦʰʠʙʢʠ 

ʚ ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʘ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʜʚʠʛʘʪʝʣʷ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 3.15 ʠ 3.16 ʧʦʷʚʣʝʥʠʝ ʧʦʩʪʦʷʥʥʦʡ ʦʰʠʙʢʠ ʚ ʧʦʢʘʟʘʥʠʷʭ 

ʜʘʪʯʠʢʘ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʤʘʢʩʠʤʘʣʴʥʦʡ ʦʰʠʙʢʠ 

ʫʧʨʘʚʣʝʥʠʷ ʩ 0.8 ʨʘʜ/ʩ ʜʦ 5.8 ʨʘʜ/ʩ, ʪ.ʝ. ʚ 7.25 ʨʘʟ. ʆʜʥʘʢʦ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʝʱʝ 

ʠ ʟʘʢʦʥʘ (3.29) ʦʰʠʙʢʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʦʰʠʙʢʠ ʚ ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʘ 

ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʜʦ 1,1 ʨʘʜ/ʩ, ʪ.ʝ. ʧʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ 

ʫʩʪʨʘʥʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʚʳʷʚʣʝʥʥʳʭ ʜʝʬʝʢʪʦʚ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ 

ʦʰʠʙʢʫ ʫʧʨʘʚʣʝʥʠʷ ʚ ʩʣʫʯʘʝ ʧʦʷʚʣʝʥʠʷ ʫʢʘʟʘʥʥʦʛʦ ʜʝʬʝʢʪʘ ʚ 5.27 ʨʘʟ. 

ʇʨʠ ʧʦʷʚʣʝʥʠʠ ʧʝʨʝʤʝʥʥʦʡ ʦʰʠʙʢʠ ʚ ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʘ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ 

(ʩʤ. ʨʠʩ. 3.16) ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʦʰʠʙʢʠ ʫʧʨʘʚʣʝʥʠʷ ʩ 0.8 

ʨʘʜ/ʩ ʜʦ 7.1 ʨʘʜ/ʩ (ʪ.ʝ. ʚ 8.87 ʨʘʟ), ʘ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʚʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ ʫʩʪʨʘʥʝʥʠʷ 

ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʚʳʷʚʣʝʥʥʳʭ ʜʝʬʝʢʪʦʚ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʵʪʫ ʦʰʠʙʢʫ ʜʦ 
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1.3 ʨʘʜ/ʩ, ʪ.ʝ. ʫʤʝʥʴʰʠʪʴ ʝʝ ʤʘʢʩʠʤʫʤ ʚ 6.82 ʨʘʟ. 

 

 

ʈʠʩʫʥʦʢ 3.16 ï ʆʰʠʙʢʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʧʝʨʝʤʝʥʥʦʡ ʦʰʠʙʢʠ ʚ 

ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʘ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ 

 

ʅʘ ʨʠʩ. 3.17 ʠ 3.18 ʧʦʢʘʟʘʥʳ ʦʰʠʙʢʠ ʫʧʨʘʚʣʝʥʠʷ ʩʢʦʨʦʩʪʴʶ ʚʨʘʱʝʥʠʷ 

ʧʝʨʚʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʧʨʠ ʧʦʜʘʯʝ ʥʘ ʝʛʦ ʚʳʭʦʜʥʦʡ ʚʘʣ ʧʦʩʪʦʷʥʥʦʛʦ ʠʣʠ  

ʧʝʨʝʤʝʥʥʦʛʦ ʤʦʤʝʥʪʘ ʥʘʛʨʫʟʢʠ ὓʚὸ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʟʘ ʩʯʝʪ ʧʦʜʘʯʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ό ὸ = χ ˏ ʠʣʠ ό ὸ σȢυÓÉÎπȢτὸ σȢυ ɺ ʥʘ 

ʚʪʦʨʦʡ ʜʚʠʛʘʪʝʣʴ ʩʪʝʥʜʘ. ʀʟ ʵʪʠʭ ʨʠʩʫʥʢʦʚ ʚʠʜʥʦ, ʯʪʦ ʧʦʜʘʯʝ ʧʦʩʪʦʷʥʥʦʛʦ ὓʚὸ 

ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʡ ʦʰʠʙʢʠ ʫʧʨʘʚʣʝʥʠʷ ʜʦ 1.1 ʨʘʜ/ʩ (ʥʘ 37.5 

%), ʘ ʧʝʨʝʤʝʥʥʦʛʦ ï ʜʦ 3.2 ʨʘʜ/ʩ (ʚ 4 ʨʘʟʘ). ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʫʩʪʨʘʥʝʥʠʷ 

ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʚʳʷʚʣʝʥʥʳʭ ʜʝʬʝʢʪʦʚ (ʩʤ. ʨʠʩ. 3.10) ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʦʰʠʙʢʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠ ʧʦʜʘʯʝ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʚʪʦʨʦʡ ʜʚʠʛʘʪʝʣʴ 

ʩʪʝʥʜʘ ʩʦʩʪʘʚʣʷʝʪ 1 ʨʘʜ/ʩ, ʘ ʧʝʨʝʤʝʥʥʦʛʦ - 1.3 ʨʘʜ/ʩ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʩʠʩʪʝʤʳ ʫʩʪʨʘʥʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʚʳʷʚʣʝʥʥʳʭ ʜʝʬʝʢʪʦʚ ʧʦʟʚʦʣʷʝʪ 

ʩʥʠʟʠʪʴ ʦʰʠʙʢʫ ʫʧʨʘʚʣʝʥʠʷ ʥʘ 9 % ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʠ ʚ 2.4 ʨʘʟʘ ʚʦ ʚʪʦʨʦʤ.  

ʅʘ ʨʠʩ. 3.19 ʠ 3.20 ʧʦʢʘʟʘʥʳ ʦʰʠʙʢʠ ʫʧʨʘʚʣʝʥʠʷ ʩʢʦʨʦʩʪʴʶ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʧʨʠ ʚʚʝʜʝʥʠʠ ʧʘʨʥʳʭ ʜʝʬʝʢʪʦʚ. ʇʨʠ ʵʪʦʤ ʩʥʘʯʘʣʘ ʚ ʤʦʤʝʥʪ 

ʚʨʝʤʝʥʠ ὸ χπ c ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʧʦʜʘʯʘ ʧʝʨʝʤʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʚʪʦʨʦʡ 

ʵʣʝʢʪʨʦʧʨʠʚʦʜ ʩʪʝʥʜʘ, ʦʙʝʩʧʝʯʠʚʘʷ ʧʝʨʝʤʝʥʥʦʩʪʴ ʤʦʤʝʥʪʘ ὓʚὸȟ ʘ ʚ ʤʦʤʝʥʪ 
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ʚʨʝʤʝʥʠ ὸ ρςπ c ʜʦʙʘʚʣʷʣʘʩʴ ʧʦʩʪʦʷʥʥʘʷ (ʩʤ. ʨʠʩ. 3.19) ʠʣʠ ʧʝʨʝʤʝʥʥʘʷ (ʩʤ. ʨʠʩ. 

3.20) ʦʰʠʙʢʘ ‫ὸȢ ʀʟ ʵʪʠʭ ʨʠʩʫʥʢʦʚ ʚʠʜʥʦ, ʯʪʦ ʫʢʘʟʘʥʥʳʝ ʧʘʨʥʳʝ ʜʝʬʝʢʪʳ 

ʧʨʠʚʦʜʷʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʤʘʢʩʠʤʘʣʴʥʦʡ ʦʰʠʙʢʠ ʫʧʨʘʚʣʝʥʠʷ ʩʢʦʨʦʩʪʴʶ ʚʨʘʱʝʥʠʷ 

ʧʝʨʚʦʛʦ ʜʚʠʛʘʪʝʣʷ  ʜʦ 7.5 ʨʘʜ/ʩ (ʚ 9.37 ʨʘʟ) ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʠ ʜʦ 6.9 ʨʘʜ/ʩ (ʚ 8.62 

ʨʘʟ) ʚʦ ʚʪʦʨʦʤ. ʀʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʫʩʪʨʘʥʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ 

ʚʳʷʚʣʝʥʥʳʭ ʜʝʬʝʢʪʦʚ (ʩʤ. ʨʠʩ. 3.11) ʩʥʠʞʘʝʪ ʵʪʠ ʦʰʠʙʢʠ ʜʦ 1.6 ʨʘʜ/ʩ ʠ ʜʦ 1.7 ʨʘʜ/ʩ.  

 

 

ʈʠʩʫʥʦʢ 3.17 ï ʆʰʠʙʢʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠ ʧʦʜʘʯʝ ʧʦʩʪʦʷʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ 

ʚʪʦʨʦʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʩʪʝʥʜʘ 

 

 

ʈʠʩʫʥʦʢ 3.18 ï ʆʰʠʙʢʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠ ʧʦʜʘʯʝ ʧʝʨʝʤʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ 

ʚʪʦʨʦʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʩʪʝʥʜʘ. 
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ʈʠʩʫʥʦʢ 3.19 ï ʆʰʠʙʢʘ ʫʧʨʘʚʣʝʥʠʷ ʩʢʦʨʦʩʪʴʶ ʚʨʘʱʝʥʠʷ ʧʝʨʚʦʛʦ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʦʰʠʙʢʝ ʚ ʧʦʢʘʟʘʥʠʷʭ ʝʛʦ ʜʘʪʯʠʢʘ ʩʢʦʨʦʩʪʠ ʠ 

ʧʨʠ ʧʦʜʘʯʝ ʧʝʨʝʤʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʚʪʦʨʦʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ  
 

 

ʈʠʩʫʥʦʢ 3.20 ï ʆʰʠʙʢʘ ʫʧʨʘʚʣʝʥʠʷ ʩʢʦʨʦʩʪʴʶ ʚʨʘʱʝʥʠʷ ʧʝʨʚʦʛʦ 

ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʧʨʠ ʧʝʨʝʤʝʥʥʦʡ ʦʰʠʙʢʝ ʚ ʧʦʢʘʟʘʥʠʷʭ ʝʛʦ ʜʘʪʯʠʢʘ ʩʢʦʨʦʩʪʠ ʠ 

ʧʨʠ ʧʦʜʘʯʝ ʧʝʨʝʤʝʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʚʪʦʨʦʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ  

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʧʝʨʝʤʝʥʥʦʡ ʚʝʣʠʯʠʥʳ ὓʚὸ ʠ ʧʦʩʪʦʷʥʥʦʡ 

‫ὸ ʧʨʠʤʝʥʝʥʠʝ ʩʠʩʪʝʤʳ ʫʩʪʨʘʥʝʥʠʷ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʚʳʷʚʣʷʝʤʳʭ 

ʜʝʬʝʢʪʦʚ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʦʰʠʙʢʫ ʫʧʨʘʚʣʝʥʠʷ 4.68 ʨʘʟ, ʘ ʧʨʠ ʧʝʨʝʤʝʥʥʦʡ ὓʚὸ 

ʠ ʧʝʨʝʤʝʥʥʦʡ .‫ὸ ʚ 4.05 ʨʘʟ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʥʘʪʫʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʠʩʩʣʝʜʦʚʘʥʠ ̫
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ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʫʩʪʨʘʥʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʚʳʷʚʣʷʝʤʭr ʜʝʬʝʢʪʦʚ ʚ 

ʜʚʠʞʠʪʝʣʷʭ ʧʦʜʚʦʜʥʳʭ ʨʦʙʦʪʦʚ ʧʦʣʥʦʩʪʴʶ ʧʦʜʪʚʝʨʜʠʣʠ ʝʝ ʚʳʩʦʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʨʘʟʣʠʯʥʳʭ ʢʘʢ ʦʜʠʥʦʯʥʳʭ, ʪʘʢ ʠ ʧʘʨʥʳʭ ʜʝʬʝʢʪʦʚ.  

 

3.6. ɺʳʚʦʜʳ 

1. ɺ ʪʨʝʪʴʝʡ ʛʣʘʚʝ ʜʠʩʩʝʨʪʘʮʠʠ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʩʠʥʪʝʟʘ 

ʣʝʛʢʦʨʝʘʣʠʟʫʝʤʳʭ ʩʠʩʪʝʤ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʜʝʬʝʢʪʦʚ. ɿʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʅʇʉ, 

ʧʦʩʪʨʦʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʪʦʣʴʢʦ ʫʧʨʦʱʝʥʥʳʭ ʤʦʜʝʣʝʡ ʦʙʲʝʢʪʘ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ, 

ʵʪʠ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʦʯʥʫʶ ʦʮʝʥʢʫ ʚʝʣʠʯʠʥ ʦʜʠʥʦʯʥʳʭ ʠ ʧʘʨʥʳʭ 

ʦʪʢʣʦʥʝʥʠʡ ʚʩʝʭ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʠʪʝʣʝʡ ʇʈ ʦʪ ʩʚʦʠʭ ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʠ 

ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʦʚ ʠʭ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʦʙʫʩʣʦʚʣʝʥʳ 

ʧʦʷʚʣʝʥʠʝʤ ʵʪʠʭ ʜʝʬʝʢʪʦʚ.  

2. ʈʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʣʥʦʩʪʴʶ 

ʧʦʜʪʚʝʨʜʠʣʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʩ 

ʧʦʤʦʱʴʶ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʤʝʪʦʜʘ ʩʠʩʪʝʤ ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʜʝʬʝʢʪʦʚ. ʈʝʘʣʠʟʘʮʠʷ 

ʵʪʠʭ ʩʠʩʪʝʤ ʦʩʫʱʝʩʪʚʣʝʥʘ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ, ʟʘʱʠʱʸʥʥʦʡ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʦ 

ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ [44]. 

3. ʅʘ ʦʩʥʦʚʝ ʠʟʚʝʩʪʥʦʛʦ ʤʝʪʦʜʘ ʩʠʥʪʝʟʘ ʥʝʣʠʥʝʡʥʳʭ ʨʝʛʫʣʷʪʦʨʦʚ ʙʳʣʠ 

ʨʘʟʨʘʙʦʪʘʥ r ʩʠʩʪʝʤ r ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʦʜʠʥʦʯʥʳʭ ʠ ʧʘʨʥʳʭ 

ʜʝʬʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʟʘ ʩʯʝʪ ʬʦʨʤʠʨʫʝʤʳʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʫʧʨʘʚʣʷʶʱʠʭ 

ʚʦʟʜʝʡʩʪʚʠʡ ʧʦʟʚʦʣʷʪʁ ʩʦʭʨʘʥʠʪʴ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʦʙʝʩʧʝʯʠʪʴ ʩʪʘʙʠʣʠʟʘʮʠʶ 

ʚʘʞʥʝʡʰʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʪʠʭ ʜʚʠʞʠʪʝʣʝʡ ʧʨʠ ʥʝʦʞʠʜʘʥʥʦʤ ʧʦʷʚʣʝʥʠʠ 

ʜʝʬʝʢʪʦʚ. ʕʪʠ ʚʦʟʜʝʡʩʪʚʠʷ ʬʦʨʤʠʨʫʶʪʩʷ ʩ ʫʯʸʪʦʤ ʦʮʝʥʦʢ ʚʝʣʠʯʠʥ ʦʪʢʣʦʥʝʥʠʡ 

ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʠʪʝʣʝʡ ʦʪ ʩʚʦʠʭ ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ 

ʜʘʪʯʠʢʦʚ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ. ʈʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʚʳʩʦʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʩʠʩʪʝʤʳ ʙʳʣʘ ʧʦʜʪʚʝʨʞʜʝʥʘ ʧʦʩʨʝʜʩʪʚʦʤ ʮʠʬʨʦʚʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʥʘʪʫʨʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʪʝʥʜʘ. ʈʝʘʣʠʟʘʮʠʷ ʵʪʠʭ ʩʠʩʪʝʤ ʙʳʣʘ ʦʩʫʱʝʩʪʚʣʝʥʘ ʩ 

ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤ, ʟʘʱʠʱʸʥʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʩʚʠʜʝʪʝʣʴʩʪʚʘʤʠ ʦ 

ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤ ʜʣʷ ʕɺʄ [45-47].   
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4. ʈɸɿʈɸɹʆʊʂɸ ʄɽʊʆɼɸ ʉʀʅʊɽɿɸ ʉʀʉʊɽʄ ɼʃʗ ʋʉʊʈɸʅɽʅʀʗ 

ʇʆʉʃɽɼʉʊɺʀʁ ɼɽʌɽʂʊʆɺ, ɺʆɿʅʀʂɸʖʑʀʍ ɺ ʅɸɺʀɻɸʎʀʆʅʅʓʍ 

ɼɸʊʏʀʂɸʍ ʇʆɼɺʆɼʅʓʍ ʈʆɹʆʊʆɺ 

 

ɺʘʞʥʝʡʰʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʇʈ, ʦʪ ʢʦʪʦʨʳʭ ʚʦ ʤʥʦʛʦʤ ʟʘʚʠʩʠʪ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ 

ʚʳʧʦʣʥʷʪʴ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ, ʷʚʣʷʶʪʩʷ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʝ ʜʘʪʯʠʢʠ, 

ʧʦʢʘʟʘʥʠʷ ʢʦʪʦʨʳʭ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʠʭ ʜʚʠʞʝʥʠʷ ʧʦ ʬʦʨʤʠʨʫʝʤʳʤ 

ʪʨʘʝʢʪʦʨʠʷʤ [3, 50, 129]. ʇʦʩʢʦʣʴʢʫ ʦʪʢʘʟ ʠʣʠ ʩʙʦʡ ʚ ʨʘʙʦʪʝ ʫʢʘʟʘʥʥʳʭ ʜʘʪʯʠʢʦʚ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʰʠʙʢʘʤ ʚ ʚʳʧʦʣʥʝʥʠʠ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʠʣʠ ʚʦʦʙʱʝ ʢ 

ʧʦʪʝʨʝ ʜʦʨʦʛʦʩʪʦʷʱʝʛʦ ʇʈ, ʪʦ ʟʘʜʘʯʘ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʠ ʫʩʪʨʘʥʝʥʠʷ 

ʧʦʩʣʝʜʩʪʚʠʡ ʜʝʬʝʢʪʦʚ ʚ ʵʪʠʭ ʜʘʪʯʠʢʘʭ ʷʚʣʷʝʪʩʷ ʢʨʘʡʥʝ ʘʢʪʫʘʣʴʥʦʡ.  

ʂʘʢ ʧʦʢʘʟʘʣ ʧʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ, ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʦʜʭʦʜʳ [21, 56, 68, 69] 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʢʘʯʝʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʠ ʫʩʪʨʘʥʝʥʠʷ 

ʧʦʩʣʝʜʩʪʚʠʡ ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʘʭ ʇʈ ʪʦʣʴʢʦ 

ʧʨʠ ʜʚʠʞʝʥʠʷʭ ʇʈ ʚ ʧʣʦʩʢʦʩʪʠ ʩ ʤʘʣʦʡ ʩʢʦʨʦʩʪʴʶ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʠ ʩʠʥʪʝʟʝ ɼʅ ʥʝʣʠʥʝʡʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʇʈ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ 

ʥʝʦʧʨʝʜʝʣʝʥʥʳʝ ʠ ʩʫʱʝʩʪʚʝʥʥʦ ʧʝʨʝʤʝʥʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ 

ʦʪʣʠʯʥʳʭ ʦʪ ʥʫʣʷ ʥʝʚʷʟʦʢ, ʬʦʨʤʠʨʫʝʤʳʭ ʥʘʙʣʶʜʘʪʝʣʷʤʠ, ʜʘʞʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʜʝʬʝʢʪʦʚ. ʇʦʵʪʦʤʫ ʚ ʛʣʘʚʝ ʧʨʝʜʣʦʞʝʥ ʥʦʚʳʡ ʤʝʪʦʜ ʩʠʥʪʝʟʘ ʩʠʩʪʝʤ ʜʣʷ 

ʢʦʤʧʝʥʩʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʜʝʬʝʢʪʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʜʘʪʯʠʢʘʭ ʇʈ, 

ʠʩʧʦʣʴʟʫʶʱʠʡ ʙʘʥʢ ɼʅ ʠ ʅʇʉ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ 

ʩʦʦʪʥʦʰʝʥʠʡ, ʩʚʷʟʳʚʘʶʱʠʭ ʧʦʢʘʟʘʥʠʷ ʚʩʝʭ ʙʦʨʪʦʚʳʭ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ 

ʜʘʪʯʠʢʦʚ ʇʈ, ʠ ʥʝ ʩʦʜʝʨʞʘʱʠʭ ʥʝʠʟʚʝʩʪʥʳʭ ʧʘʨʘʤʝʪʨʦʚ. 

 

4.1. ʅʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʝ ʜʘʪʯʠʢʠ ʠ ʫʨʘʚʥʝʥʠʷ ʢʠʥʝʤʘʪʠʢʠ 

ʧʦʜʚʦʜʥʦʛʦ ʨʦʙʦʪʘ 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʫʢʘʟʘʥʥʦʛʦ ʤʝʪʦʜʘ ʠ ʩʠʩʪʝʤ ʢʦʤʧʝʥʩʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ 

ʜʝʬʝʢʪʦʚ ʚ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʘʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʦʯʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʇʈ ʚʥʘʯʘʣʝ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʪʘʢʦʡ ʥʘʙʦʨ ʵʪʠʭ ʜʘʪʯʠʢʦʚ ʠ 

ʚʟʘʠʤʦʩʚʷʟʝʡ ʠʭ ʩʠʛʥʘʣʦʚ ʤʝʞʜʫ ʩʦʙʦʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʧʦʩʪʨʦʝʥʠʝ 
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ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʥʘʙʣʶʜʘʪʝʣʝʡ, ʦʙʥʘʨʫʞʠʚʘʶʱʠʭ ʫʢʘʟʘʥʥʳʝ ʜʝʬʝʢʪʳ.  

ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʥʘʙʦʨ ʜʘʪʯʠʢʦʚ ʙʦʨʪʦʚʦʡ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʇʈ 

ʟʘʚʠʩʠʪ ʦʪ ʝʛʦ ʪʠʧʘ ʠ ʥʘʟʥʘʯʝʥʠʷ. ɹʦʣʴʰʠʥʩʪʚʦ ʇʈ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ 

ʘʚʪʦʥʦʤʥʦʛʦ ʚʳʧʦʣʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʧʦʜʚʦʜʥʳʭ ʤʠʩʩʠʡ, ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ 

ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʝ ʜʘʪʯʠʢʠ [50]:  

1) ʜʦʧʣʝʨʦʚʩʢʠʡ ʣʘʛ, ʠʟʤʝʨʷʶʱʠʡ ʣʠʥʝʡʥʳʝ ʩʢʦʨʦʩʪʠ [ὺȟὺȟὺ] ʇʈ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʦ ʚʩʝʤ ʪʨʝʤ ʦʩʷʤ ʞʝʩʪʢʦ ʩʚʷʟʘʥʥʦʡ ʩ ʥʠʤ 

ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ (ʉʉʂ);   

2) ʘʢʩʝʣʝʨʦʤʝʪʨʳ, ʠʟʤʝʨʷʶʱʠʝ ʣʠʥʝʡʥʳʝ ʫʩʢʦʨʝʥʠʷ ὥȟὥȟὥ  ʧʦ 

ʫʢʘʟʘʥʥʳʤ ʦʩʷʤ ʉʉʂ;  

3) ʛʠʨʦʩʢʦʧ, ʧʦʟʚʦʣʷʶʱʠʡ ʠʟʤʝʨʷʪ ɹʫʛʣʳ ʢʨʝʥʘ, ʜʠʬʬʝʨʝʥʪʘ ʠ ʢʫʨʩʘ ‰ȟ—ȟ‪ 

ʇʈ ʦʪʥʦʩʠʪʝʣʴʥʦ ʘʙʩʦʣʶʪʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ (ɸʉʂ);  

4) ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʫʶ ʥʘʚʠʛʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ, ʠʟʤʝʨʷʶʱʫʶ ʣʠʥʝʡʥʳʝ 

ʢʦʦʨʜʠʥʘʪʳ ὼȟώ ʇʈ ʚ ɸʉʂ;  

5) ʜʘʪʯʠʢ ʛʣʫʙʠʥʳ ʇʈ, ʠʟʤʝʨʷʶʱʠʡ ʢʦʦʨʜʠʥʘʪʫ z ʚ ɸʉʂ;  

6) ʜʘʪʯʠʢʠ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ‫ȟ‫ȟ‫  ʧʦ ʪʨʝʤ ʦʩʷʤ ʉʉʂ.  

ʀʟʚʝʩʪʥʦ [139], ʯʪʦ ʩʚʷʟʴ ʤʝʞʜʫ ʚʝʣʠʯʠʥʘʤʠ, ʠʟʤʝʨʷʝʤʳʤʠ ʜʘʪʯʠʢʘʤʠ ʚ ʉʉʂ 

ʠ ʚ ɸʉʂ, ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʩʦʦʪʥʦʰʝʥʠʡ, ʠʤʝʶʱʠʭ ʚʠʜ 

 

–ὸ ὗ–‡ὸȟ 

ὺȟὺȟὺ ὥȟὥȟὥ , 

(4.1) 

 

ʛʜʝ ‡ὸ ὺ ὸȟὺ ὸȟὺ ὸȟ‫ ὸȟ‫ ὸȟ‫ ὸ  - ʚʝʢʪʦʨ ʧʨʦʝʢʮʠʡ ʣʠʥʝʡʥʦʡ ʠ 

ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʝʥʠʷ ʇʈ ʥʘ ʦʩʠ ʉʉʂ, 

–ὸ ὼὸȟώὸȟᾀὸȟ‰ὸȟ—ὸȟ‪ὸ  - ʚʝʢʪʦʨ ʧʦʣʦʞʝʥʠʷ ʠ ʦʨʠʝʥʪʘʮʠʠ ʇʈ ʚ 

ɸʉʂ, ὗ– - ʙʣʦʯʥʘʷ ʤʘʪʨʠʮʘ ʧʝʨʝʚʦʜʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʝʣʠʯʠʥ ʠʟ ʉʉʂ ʚ ɸʉʂ 

ʚʠʜʘ [139] 

 

ὗ–
ὗ – π

π ὗ –
ȟ 

(4.2) 
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ʛʜʝ   ὗ –

ụ
Ụ
Ụ
Ụ
ợὧέί‪ὧέί—

ὧέί‪ίὭὲ—ίὭὲ‰
ίὭὲ‪ὧέί‰

ίὭὲ‪ίὭὲ‰
ὧέί‪ὧέί‰ίὭὲ—

ίὭὲ‪ὧέί—
ίὭὲ‰ίὭὲ—ίὭὲ‪
ὧέί‪ὧέί‰

ὧέί‪ίὭὲ‰
ίὭὲ—ίὭὲ‪ὧέί‰

ίὭὲ— ὧέί—ίὭὲ‰ ὧέί—ὧέί‰ Ứ
ủ
ủ
ủ
Ủ

ȟ 

ὗ –

ρ ίὭὲ‰ὸὥὲ— ὧέί‰ὸὥὲ—
π ὧέί‰ ίὭὲ‰

π
ίὭὲ‰

ὧέί—

ὧέί‰

ὧέί—

Ȣ 

 

ʋʨʘʚʥʝʥʠʷ (4.1) ʠ (4.2) ʩʚʷʟʳʚʘʶʪ ʤʝʞʜʫ ʩʦʙʦʡ ʧʝʨʝʤʝʥʥʳʝ, ʠʟʤʝʨʷʝʤʳʝ 

ʚʩʝʤʠ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʤʠ ʜʘʪʯʠʢʘʤʠ ʇʈ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʠ ʫʨʘʚʥʝʥʠʷ ʥʝ 

ʩʦʜʝʨʞʘʪ ʧʝʨʝʤʝʥʥʳʭ ʠʣʠ ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʯʪʦ ʫʜʦʙʥʦ ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʢʦʤʧʝʥʩʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʚʦʟʤʦʞʥʳʭ ʜʝʬʝʢʪʦʚ, ʧʦʷʚʣʷʶʱʠʭʩʷ ʚ 

ʵʪʠʭ ʜʘʪʯʠʢʘʭ. ʉ ʫʯʝʪʦʤ ʦʪʤʝʯʝʥʥʦʛʦ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʜʘʪʯʠʢʦʚ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ, ʘʥʘʣʠʟʠʨʫʷ ʥʝʢʦʪʦʨʳʝ 

ʘʣʛʝʙʨʘʠʯʝʩʢʠʝ ʩʦʦʪʥʦʰʝʥʠʷ, ʢʦʪʦʨʳʤ ʜʦʣʞʥʳ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʚʳʭʦʜʥʳʝ ʩʠʛʥʘʣʳ 

ʵʪʠʭ ʜʘʪʯʠʢʦʚ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʠʷ ʬʘʢʪʘ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʝʬʝʢʪʘ ʠ ʚʳʷʚʣʝʥʠʝ ʥʝʠʩʧʨʘʚʥʦʛʦ ʜʘʪʯʠʢʘ, ʥʦ ʠ ʦʧʨʝʜʝʣʝʥʠʝ 

ʚʝʣʠʯʠʥʳ ʜʝʬʝʢʪʘ, ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʧʨʠ 

ʢʦʨʨʝʢʮʠʠ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʇʈ.   

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʜʘʥʥʦʡ ʛʣʘʚʝ ʩʪʘʚʠʪʩʷ ʠ ʨʝʰʘʝʪʩʷ ʟʘʜʘʯʘ ʨʘʟʨʘʙʦʪʢʠ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʛʦ, ʥʦ ʣʝʛʢʦ ʨʝʘʣʠʟʫʝʤʦʛʦ ʤʝʪʦʜʘ ʩʠʥʪʝʟʘ ʩʠʩʪʝʤ ʜʣʷ 

ʥʝʧʨʝʨʳʚʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʜʝʬʝʢʪʦʚ, ʦʧʝʨʘʪʠʚʥʦ ʦʙʥʘʨʫʞʠʚʘʝʤʳʭ ʚ 

ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʘʭ ʇʈ, ʧʦʩʪʨʦʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ 

ʫʨʘʚʥʝʥʠʡ ʇʈ, ʦʧʠʩʳʚʘʝʤʳʭ ʚʳʨʘʞʝʥʠʷʤʠ (4.1) ʠ (4.2).  

 

4.2. ʆʧʠʩʘʥʠʝ ʤʝʪʦʜʘ ʩʠʥʪʝʟʘ ʩʠʩʪʝʤ ʥʝʧʨʝʨʳʚʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ 

ʜʝʬʝʢʪʦʚ ʚ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʘʭ 

ʇʨʝʜʣʘʛʘʝʤʳʡ ʤʝʪʦʜ ʩʠʥʪʝʟʘ ʩʠʩʪʝʤ ʥʝʧʨʝʨʳʚʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ 

ʜʝʬʝʢʪʦʚ ʚ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʘʭ ʇʈ ʩʦʜʝʨʞʠʪ ʪʨʠ ʦʩʥʦʚʥʳʭ ʵʪʘʧʘ. 

ʅʘ ʧʝʨʚʦʤ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʨʘʚʥʝʥʠʡ ʢʠʥʝʤʘʪʠʢʠ ʇʈ (4.1) ʠ (4.2) ʩʪʨʦʠʪʩʷ ʙʘʥʢ 
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ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʥʘʙʣʶʜʘʪʝʣʝʡ, ʧʦʟʚʦʣʷʶʱʠʡ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʦʙʥʘʨʫʞʝʥʠʷ 

ʜʝʬʝʢʪʦʚ. ʅʘ ʚʪʦʨʦʤ - ʟʘ ʩʯʝʪ ʚʚʝʜʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʅʇʉ ʨʝʰʘʝʪʩʷ ʟʘʜʘʯʘ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʚʝʣʠʯʠʥ ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʦʚ ʩ ʜʝʬʝʢʪʘʤʠ, ʥʘ ʪʨʝʪʴʝʤ 

ʧʦʣʫʯʝʥʥʳʝ ʚʝʣʠʯʠʥʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ 

ʵʪʠʭ ʜʝʬʝʢʪʦʚ. ɼʣʷ ʨʝʰʝʥʠʷ ʫʢʘʟʘʥʥʦʡ ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚʝʢʪʦʨ ʚʝʣʠʯʠʥ 

ʚʳʯʠʩʣʝʥʥʳʭ ʜʝʬʝʢʪʦʚ ʩʧʝʮʠʘʣʴʥʦʛʦ ʚʠʜʘ. ʀʩʭʦʜʷ ʠʟ ʫʨʘʚʥʝʥʠʡ ʥʝʚʷʟʢʠ ʠ ʚʠʜʘ 

ʵʪʦʛʦ ʚʝʢʪʦʨʘ, ʚʳʯʠʪʘʥʠʝʤ ʧʦʣʫʯʝʥʥʳʭ ʚʝʣʠʯʠʥ ʜʝʬʝʢʪʦʚ ʠʟ ʨʝʘʣʴʥʳʭ ʩʠʛʥʘʣʦʚ 

ʜʘʪʯʠʢʦʚ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʩʪʠʥʥʳʝ ʟʥʘʯʝʥʠʷ ʠʟʤʝʨʷʝʤʳʭ ʚʝʣʠʯʠʥ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʇʈ.  

ʈʘʩʩʤʦʪʨʠʤ ʚʩʝ ʪʨʠ ʵʪʘʧʘ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʤʝʪʦʜʘ ʩʠʥʪʝʟʘ. ɼʣʷ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯʠ ʦʙʥʘʨʫʞʝʥʠʷ ʜʝʬʝʢʪʦʚ ʚ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʘʭ ʇʈ ʚʚʝʜʝʤ ʚ 

ʨʘʩʩʤʦʪʨʝʥʠʝ ʙʘʥʢ ʠʟ ʜʝʚʷʪʠ ʥʘʙʣʶʜʘʪʝʣʝʡ ɼʅ-1 ï ɼʅ-9, ʠʩʧʦʣʴʟʫʷ ʩʦʦʪʥʦʰʝʥʠʷ 

(4.1), (4.2) ʠ ʤʦʜʝʣʠʨʫ ̫ ʧʦʢʘʟʘʥʠʷ ʜʘʪʯʠʢʦʚ, ʠʟʤʝʨʷʶʱʠʭ ʚʝʣʠʯʠʥʳ 

ὼὸȟώὸȟᾀὸȟ‰ὸȟ—ὸȟ‪ὸȟὺ ὸȟὺ ὸ ʠ ὺ ὸ [54, 83, 85]: 

 

ˑ ɀ̊ρȡὼȇὸ ὗ —ὸȟ‪ὸ ὺ ὸ  

ὗ ‰ὸȟ—ὸȟ‪ὸ ὺ ὸ ὗ ‰ὸȟ—ὸȟ‪ὸ ὺ ὸȟ 

ˑ ɀ̊ςȡώȇὸ ὗ —ὸȟ‪ὸ ὺ ὸ  

ὗ ‰ὸȟ—ὸȟ‪ὸ ὺ ὸ ὗ ‰ὸȟ—ὸȟ‪ὸ ὺ ὸȟ  

ˑ ɀ̊σȡᾀȇὸ ὗ —ὸ ὺ ὸ  

ὗ ‰ὸȟ—ὸȟ‪ὸ ὺ ὸ ὗ ‰ὸȟ—ὸȟ‪ὸ ὺ ὸȟ  

ˑ ɀ̊τȡ‰ὸ ‫ ὸ ὗ ‰ὸȟ—ὸ ‫ ὸ  

ὗ ‰ὸȟ—ὸ ‫ ὸȟ 

ˑ ɀ̊υȡ—ὸ ὗ ‰ὸ ‫ ὸ ὗ ‰ὸ ‫ ὸȟ                   

ˑ ɀ̊φȡ‪ὸ ὗ ‰ὸȟ—ὸ ‫ ὸ ὗ ‰ὸȟ—ὸ ‫ ὸȟ 

ˑ ɀ̊χȡὺӶὸ ὥ ὸȟˑ ɀ̊ψȡὺӶὸ ὥ ὸȟˑ ɀ̊ωȡὺӶὸ ὥ ὸȟ 

(4.3) 
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ʛʜʝ –ȇὸ ὼȇὸȟώȇὸȟᾀȇὸȟ‰ὸȟ—ὸȟ‪ὸȟὺȇὸȟὺȇὸȟὺȇὸ  - ʚʝʢʪʦʨ  ʩʦʩʪʦʷʥʠʷ  

ʚʚʝʜʝʥʥʦʛʦ  ʙʘʥʢʘ  ʥʘʙʣʶʜʘʪʝʣʝʡ; ὗ –ὸ  - ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʣʝʤʝʥʪʳ ʤʘʪʨʠʮʳ 

ὗ– ( );  ʩʠʤʚʦʣʦʤ ç~è ʦʙʦʟʥʘʯʝʥʳ ʩʠʛʥʘʣʳ, ʧʦʣʫʯʘʝʤʳʝ ʦʪ ʜʘʪʯʠʢʦʚ ʇʈ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʦʰʠʙʢʠ. 

ʉ ʫʯʝʪʦʤ ʚʳʨʘʞʝʥʠʡ (4.3) ʚʝʢʪʦʨ ʥʝʚʷʟʦʢ Ὡ ὸ Ὡ ὸȟȢȢȢȟὩ ὸ   

ʤʝʞʜʫ ʚʳʭʦʜʘʤʠ ʙʘʥʢʘ ʥʘʙʣʶʜʘʪʝʣʝʡ ʠ ʩʠʛʥʘʣʘʤʠ, ʧʦʩʪʫʧʘʶʱʠʤʠ ʦʪ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʘʪʯʠʢʦʚ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʜʝʬʝʢʪʦʚ, ʙʫʜʝʪ ʨʘʚʝʥ  

 

Ὡ ὸ –ὸ –ȇὸ, 

 

ʛʜʝ – ὼὸ ὼὸȟώὸ ώὸȟᾀὸ ᾀǶὸȟ‰ὸ ‰ὸȟ—ὸ —ὸȟ ‪ὸ ‪ὸȟ 

ὺ ὸ ὺ ὸȟὺ ὸ ὺ ὸȟὺ ὸ ὺ ὸ ; ʩʠʤʚʦʣʦʤ ç^è ʦʙʦʟʥʘʯʝʥʳ ʚʝʣʠʯʠʥʳ 

ʦʰʠʙʦʢ ʚ ʩʠʛʥʘʣʘʭ, ʧʦʣʫʯʘʝʤʳʭ ʦʪ ʜʘʪʯʠʢʦʚ ʇʈ. 

ʄʘʪʨʠʮʘ ʜʝʬʝʢʪʦʚ S, ʧʦʩʪʨʦʝʥʥʘʷ ʜʣʷ ʙʘʥʢʘ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʥʘʙʣʶʜʘʪʝʣʝʡ 

(4.3) ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ:  

 

  ὼ ώ ᾀǶ • — ‪ ὺ ὺ ὺ ‫  ‫  ‫  ὥ ὥ ὥ  

 ey
(1) 1 0 0 1 1 1 1 1 1 0 0 0 0 0 0  

 ey
(2) 0 1 0 1 1 1 1 1 1 0 0 0 0 0 0  

 ey
(3) 0 0 1 1 1 0 1 1 1 0 0 0 0 0 0  

 ey
(4) 0 0 0 1 1 0 0 0 0 1 1 1 0 0 0  

S= ey
(5) 0 0 0 1 1 0 0 0 0 0 1 1 0 0 0 (4.4) 

 ey
(6) 0 0 0 1 1 1 0 0 0 0 1 1 0 0 0  

 ey
(7) 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0  

 ey
(8) 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0  

 ey
(9) 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1  

 

ʛʜʝ ὥ, ὥ  ʠ ὥ ï ʦʰʠʙʢʠ ʚ ʩʠʛʥʘʣʘʭ, ʧʦʩʪʫʧʘʶʱʠʭ ʦʪ ʘʢʩʝʣʝʨʦʤʝʪʨʘ ʇʈ. 

ʄʘʪʨʠʮʘ S ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʥʝʠʩʧʨʘʚʥʦʛʦ ʜʘʪʯʠʢʘ ʩ ʧʦʤʦʱʴʶ 

ʙʘʥʢʘ ʥʘʙʣʶʜʘʪʝʣʝʡ (4.3). ʆʥʘ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʝʡ ʠ ʩʦʦʪʥʦʰʝʥʠʡ 

6,1, =ji
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ʤʝʞʜʫ ʚʝʣʠʯʠʥʘʤʠ ʧʦʣʫʯʝʥʥʳʭ ʥʝʚʷʟʦʢ Ὡ ὸ (ʛʜʝ Ὥ ρȟω) ʠ ʦʰʠʙʢʘʤʠ, 

ʚʦʟʥʠʢʘʶʱʠʤʠ ʚ ʩʠʛʥʘʣʘʭ, ʧʦʩʪʫʧʘʶʱʠʭ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʜʘʪʯʠʢʦʚ. ʕʣʝʤʝʥʪʘʤʠ 

ʤʘʪʨʠʮʳ ʜʝʬʝʢʪʦʚ S ʷʚʣʷʶʪʩʷ ʩʠʤʚʦʣʳ 0 ʠ 1 [84, 91]. ɽʩʣʠ ʥʝʚʷʟʢʘ ʯʫʚʩʪʚʠʪʝʣʴʥʘ 

ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʜʝʬʝʢʪʫ, ʪʦ ʥʘ ʧʝʨʝʩʝʯʝʥʠʠ ʩʪʨʦʢʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʵʪʦʡ 

ʥʝʚʷʟʢʝ, ʠ ʩʪʦʣʙʮʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʚʳʷʚʣʝʥʥʦʤʫ ʜʝʬʝʢʪʫ, ʩʪʘʚʠʪʴʩʷ 1; ʚ 

ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ - 0.  

ɼʣʷ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ, ʚ ʢʘʢʦʤ ʠʟ ʜʘʪʯʠʢʦʚ ʧʦʷʚʠʣʘʩʴ ʦʰʠʙʢʘ, 

ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ ʚʩʝ ʩʪʦʣʙʮʳ ʤʘʪʨʠʮʳ S ʙʳʣʠ ʨʘʟʣʠʯʥʳʤʠ. ʂʘʢ ʚʠʜʥʦ ʠʟ (4.4), ʩ 

ʧʦʤʦʱʴʶ ʙʘʥʢʘ ɼʅ (4.3) ʥʝʣʴʟʷ ʦʜʥʦʟʥʘʯʥʦ ʨʘʟʣʠʯʠʪʴ ʦʰʠʙʢʠ •ὸ ʠ —ὸ, ʘ ʪʘʢʞʝ 

‫ ὸ ʠ ὸ. ɼʣʷ ʫʩʪʨʘʥʝʥʠʷ ʵʪʦʛʦ ʥʝʜʦʩʪʘʪʢʘ ʙʘʥʢ ɼʅ (4.3) ʥʝʦʙʭʦʜʠʤʦ ‫ 

ʧʨʝʦʙʨʘʟʦʚʘʪʴ, ʧʦʜʩʪʘʚʠʚ ʚ ˑ -̊4 (4.3) ʚʤʝʩʪʦ —ὸ ʚʝʣʠʯʠʥʫ —Ӷὸ, ʧʦʣʫʯʝʥʥʫʶ ʠʟ 

ʫʨʘʚʥʝʥʠʷ ˑ -̊5 (4.3)ȟ ̘̓̏ ̘̏̂̆̒̐̆̉̓ ̝̎̆̈́̃̉̒̉̍̏̒̓ ̠̎̆̃̈̋̉ Ὡ  ʦʪ ʦʰʠʙʢʠ 

—ὸ. ˗̑̏̍̆ ̓̏̄̏ȟ ʚ ˑ̊ -6 (4.3) ʚʤʝʩʪʦ ‫ ὸ ʥʫʞʥʦ ʧʦʜʩʪʘʚʠʪʴ ʚʝʣʠʯʠʥʫ ,‫ᶻὸ 

ʧʦʣʫʯʝʥʥʫʶ c ʧʦʤʦʱʴʶ ʚʳʨʘʞʝʥʠʷ ‫ ὸ ʠʟ ʫʨʘʚʥʝʥʠʷ ˑ -̊5  (4.3) , ʠʩʧʦʣʴʟʫʷ ʧʨʠ 

ʵʪʦʤ ʧʨʦʠʟʚʦʜʥʫʶ —ὸ ʚʤʝʩʪʦ —ὸ. ʕʪʘ ʦʧʝʨʘʮʠʷ ʧʦʟʚʦʣʠʪ ̘̏̂̆̒̐̆̉̓ ̝

̝̎̆̈́̃̉̒̉̍̏̒̓ ̠̎̆̃̈̋̉ Ὡ  ʦʪ ʦʰʠʙʢʠ ‫ ὸȢ ʇʨʝʦʙʨʘʟʦʚʘʥʥʳʝ ʥʘʙʣʶʜʘʪʝʣʠ 

ʙʫʜʫʪ ʠʤʝʪʴ ʚʠʜ: 

 

ˑ ɀ̊τḊ•ȇὸ ‫ ὸ ὗ •ὸȟ—Ӷὸ ‫ ὸ  

ὗ •ὸȟ—z ὸ ‫ ὸȟ 

—Ӷὸ ὗ •ὸ‫ ὸ ὗ •ὸ‫ ὸ Ὠὸȟ 

ˑ ɀ̊φȡ    ‪ὸ ὗ •ὸȟ—ὸ‫ᶻὸ ὗ •ὸȟ—ὸ‫ ὸȟ 

‫ᶻὸ
—ὸ ὗ •ὸ‫ ὸ

ὗ •ὸ
Ȣ 

 

(4.5) 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʦʚʘʷ ʧʨʝʦʙʨʘʟʦʚʘʥʥʘʷ ʤʘʪʨʠʮʘ ʜʝʬʝʢʪʦʚ, ʧʦʟʚʦʣʷʶʱʘʷ 

ʧʦʣʥʦʩʪʴʶ ʨʝʰʠʪʴ ʧʦʩʪʘʚʣʝʥʥʫʶ ʚ ʛʣʘʚʝ ʟʘʜʘʯʫ, ʦʢʦʥʯʘʪʝʣʴʥʦ ʧʨʠʤʝʪ ʩʣʝʜʫʶʱʠʡ 

ʚʠʜ: 
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  ὼ ώ ᾀǶ • — ‪ ὺ ὺ ὺ ‫  ‫  ‫  ὥ ὥ ὥ  

 ey
(1) 1 0 0 1 1 1 1 1 1 0 0 0 0 0 0  

 ey
(2) 0 1 0 1 1 1 1 1 1 0 0 0 0 0 0  

 ey
(3) 0 0 1 1 1 0 1 1 1 0 0 0 0 0 0  

 ey
(4) 0 0 0 1 0 0 0 0 0 1 1 1 0 0 0  

S= ey
(5) 0 0 0 1 1 0 0 0 0 0 1 1 0 0 0 (4.6) 

 ey
(6) 0 0 0 1 1 1 0 0 0 0 0 1 0 0 0  

 ey
(7) 0 0 0 0 0 0 1 0 0 0 0 0 1 0 0  

 ey
(8) 0 0 0 0 0 0 0 1 0 0 0 0 0 1 0  

 ey
(9) 0 0 0 0 0 0 0 0 1 0 0 0 0 0 1  

 

ʅʦʚʘʷ ʤʘʪʨʠʮʘ S (4.6) ʟʘ ʩʯʝʪ ʚʚʝʜʝʥʠʷ ʥʘʙʣʶʜʘʪʝʣʝʡ (4.5) ʧʦʟʚʦʣʷʝʪ 

ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘʣʠʯʠʝ ʜʝʬʝʢʪʘ ʚ ʢʘʞʜʦʤ ʠʟ ʜʠʘʛʥʦʩʪʠʨʫʝʤʳʭ 

ʥʘʚʠʛʘʮʠʦʥʥʳʭ ʜʘʪʯʠʢʦʚ ʇʈ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʫʯʘʝʤʳʭ ʦʪ ʥʠʭ ʩʠʛʥʘʣʦʚ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʟʘʜʘʯʫ ʦʙʥʘʨʫʞʝʥʠʷ ʜʝʬʝʢʪʦʚ ʚ ʩʠʛʥʘʣʘʭ, ʧʦʣʫʯʘʝʤʳʭ ʦʪ ʥʘʚʠʛʘʮʠʦʥʥʳʭ 

ʜʘʪʯʠʢʦʚ ʇʈ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʨʝʘhʝʤʦʡ. 

ʇʦʩʣʝ ʦʙʥʘʨʫʞʝʥʠʷ ʜʝʬʝʢʪʦʚ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʥʝʦʙʭʦʜʠʤʦ ʚ 

ʨʝʘʣʴʥʦʤ ʤʘʩʰʪʘʙʝ ʚʨʝʤʝʥʠ ʪʦʯʥʦ ʦʮʝʥʠʪʴ ʠʭ ʚʝʣʠʯʠʥʫ. ʇʨʠ ʵʪʦʤ ʚʝʣʠʯʠʥʳ 

ʦʰʠʙʦʢ ὼὸȟώὸȟᾀǶὸȟ—ὸ ʠ ‪ὸ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʩʨʘʟʫ [19] ï ʦʥʠ ʙʫʜʫʪ ʨʘʚʥʳ 

ʩʠʛʥʘʣʘʤ ʥʝʚʷʟʢʠ, ʧʦʣʫʯʘʝʤʳʤ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʦʪ ʥʘʙʣʶʜʘʪʝʣʝʡ ˑ -̊ρȟ ˑ˝-ςȟ ˑ˚-

σȟ ˑ˚-5 (4.3) ʠ ɼʅ-6 (4.5), ʪʘʢ ʢʘʢ ʵʪʠ ʥʝʚʷʟʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʨʘʟʥʠʮʫ ʤʝʞʜʫ 

ʠʟʤʝʨʝʥʥʳʤʠ ʜʘʪʯʠʢʘʤʠ ʠ ʨʘʩʩʯʠʪʘʥʥʳʤʠ ʩ ʧʦʤʦʱʴʶ ʥʘʙʣʶʜʘʪʝʣʝʡ ʚʝʣʠʯʠʥʘʤʠ 

ὼὸȟώὸȟᾀὸȟ—ὸ ʠ ‪ὸ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥ ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ 

ʦʩʪʘʣʴʥʳʭ ʜʘʪʯʠʢʦʚ ʇʈ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʥʘʙʣʶʜʘʪʝʣʠ, 

ʩʠʥʪʝʟ ʢʦʪʦʨʳʭ ʙʫʜʫʪ ʨʘʩʩʤʦʪʨʝʥ ʜʘʣʝʝ. 

ʇʦʩʢʦʣʴʢʫ ʦʧʠʩʘʥʠʝ ʥʘʙʣʶʜʘʪʝʣʷ ˑ -̊4 (4.5) ʩʦʜʝʨʞʠʪ ʢʦʵʬʬʠʮʠʝʥʪʳ, 

ʟʘʚʠʩʷʱʠʝ ʦʪ •ὸ, ʪʦ ʠʟ ʝʛʦ ʥʝʚʷʟʢʠ ʦʧʨʝʜʝʣʠʪʴ ʚʝʣʠʯʠʥʫ ʦʰʠʙʢʠ •ὸ ʥʝ ʫʜʘʸʪʩʷ. 

ʇʦʵʪʦʤʫ ʚʚʝʜʸʤ ʚ ʨʘʩʩʤʦʪʨʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʥʘʙʣʶʜʘʪʝʣʴ ɼʅ-10, ʢʦʪʦʨʳʡ 

ʩʪʨʦʠʪʩʷ ʧʨʠ ʩʦʚʤʝʩʪʥʦʤ ʨʝʰʝʥʠʠ ʫʨʘʚʥʝʥʠʡ 4 ʠ 6 ʩʠʩʪʝʤʳ (4.3) (ʧʨʠ ʫʩʣʦʚʠʠ 

ʜʝʡʩʪʚʠʷ ʪʦʣʴʢʦ ʦʜʥʦʡ ʦʰʠʙʢʠ •ὸ): 
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•ὸ ‫ ὸ ‪ὸ ίὭὲ—ὸȟ (4.7) 

 

ʛʜʝ •ὸ - ʦʮʝʥʢʘ ʚʝʣʠʯʠʥʳ •ὸ  ʥʘʙʣʶʜʘʪʝʣʝʤ ɼʅ-10. ʇʨʠ ʵʪʦʤ ʚʝʣʠʯʠʥʘ ʦʰʠʙʢʠ 

•ὸ ʙʫʜʝʪ ʨʘʚʥʘ •ὸ •ὸ •ὸ.  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥ ʦʰʠʙʦʢ ὺ ὸȟ ὺ ὸȟ   ὺ ὸȟ ‫ ὸȟ  

‫ ὸȟ‫ ὸȟὥ ὸȟὥ ὸȟὥ ὸ ʥʝʦʙʭʦʜʠʤʦ ʚʚʝʩʪʠ ʚ ʨʘʩʩʤʦʪʨʝʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʥʘʙʣʶʜʘʪʝʣʠ ʩ ʧʝʨʝʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʅʇʉ-1 ï ʅʇʉ-9, ʢʦʪʦʨʳʝ ʩʦʚʧʘʜʘʶʪ ʧʦ 

ʚʠʜʫ ʩ ʥʘʙʣʶʜʘʪʝʣʷʤʠ ɼʅ-1 ï ɼʅ-9 (4.3), ʥʦ ʧʨʠ ʵʪʦʤ ʩʦʜʝʨʞʘʪ ʦʙʨʘʪʥʫʶ ʩʚʷʟʴ ʧʦ 

ʩʠʛʥʘʣʫ ʥʝʚʷʟʢʠ [19, 84, 91] ʠ ʵʣʝʤʝʥʪ ᾀὸ, ʘʥʘʣʦʛʠʯʥʳʡ ʚʭʦʜʷʱʠʤ ʚ ʨʘʥʝʝ 

ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʅʇʉ (3.2). 

ʇʦʩʪʨʦʠʤ ʥʘʙʣʶʜʘʪʝʣ ɹʅʇʉ-1, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʫʜʘʩʪʩʷ ʦʧʨʝʜʝʣʠʪʴ 

ʚʝʣʠʯʠʥʫ ʦʰʠʙʢʠ ὺ ὸ. ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʵʪʦʡ ʦʰʠʙʢʠ, ʢʦʛʜʘ ʜʝʬʝʢʪʳ ʚ 

ʦʩʪʘʣʴʥʳʭ ʜʘʪʯʠʢʘʭ ʦʪʩʫʪʩʪʚʫʶʪ, ʥʘʙʣʶʜʘʪʝʣʴ ʤʦʞʥʦ ʦʧʠʩʘʪɹ  ʫʨʘʚʥʝʥʠʝʤ 

 

ὼ֞z ὸ ὗ —ὸȟ‪ὸ ὺ ὸ ὺ ὸ  

ὗ ‰ὸȟ—ὸȟ‪ὸὺ ὸ ὗ ‰ὸȟ—ὸȟ‪ὸὺ ὸ  

ὯὩ֞ ὸ ᾀὸȟ 

 

(4.8) 

 

ʛʜʝ ὼ֞ ὸ ï ʧʝʨʝʤʝʥʥʘʷ ʩʦʩʪʦʷʥʠʷ ʥʘʙʣʶʜʘʪʝʣʷ ʅʇʉ-1, Ὧ ï ʢʦʵʬʬʠʮʠʝʥʪ ʫʩʠʣʝʥʠʷ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, Ὡ֞ ὸ ὼὸ ὼ֞ὸ ï ʥʝʚʷʟʢʘ ʥʘʙʣʶʜʘʪʝʣʷ ʅʇʉ-1,  

ᾀὸ Ὣ ίὭὫὲ Ὡ֞ ὸ , Ὣ  ï ʢʦʵʬʬʠʮʠʝʥʪ, ʧʦʜʣʝʞʘʱʠʡ ʦʧʨʝʜʝʣʝʥʠʶ. 

ʇʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʰʠʙʢʠ ὺ ὸ ʩ ʫʯʸʪʦʤ ʚʳʨʘʞʝʥʠʡ (4.1) ʠ (4.8) ʧʦʚʝʜʝʥʠʝ 

ʥʝʚʷʟʢʠ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩʣʝʜʫʶʱʠʤ ʚʳʨʘʞʝʥʠʝʤ: 

 

Ὡ֞ ὸ ὼὸ ὼ֞ ὸ ὗ —ὸȟ‪ὸ ὺ ὸ  

ὗ ‰ὸȟ—ὸȟ‪ὸὺ ὸ ὗ ‰ὸȟ—ὸȟ‪ὸὺ ὸ  

ὗ —ὸȟ‪ὸ ὺ ὸ ὺ ὸ ὗ ‰ὸȟ—ὸȟ‪ὸὺ ὸ  

ὗ ‰ὸȟ—ὸȟ‪ὸὺ ὸ ὯὩ֞ ὸ ᾀὸ  

ὗ —ὸȟ‪ὸὺ ὸ ὯὩ֞ ὸ Ὣ ίὭὫὲ Ὡ֞ ὸȢ 

 

 

 

(4.9) 
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ʂʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚ ʛʣʘʚʝ 3, ʧʨʠ ʚʳʙʦʨʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ Ὧ π ʠ 

Ὣ ȿὗ —ὸȟ‪ὸὺ ὸȿ ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʚʳʧʦʣʥʝʥʠʝ ʫʩʣʦʚʠʡ Ὡ֞ ὸᴼπ ʠ 

Ὡ֞ ὸᴼπ. ʇʨʠ ʵʪʦʤ ʚʳʨʘʞʝʥʠʝ (4.9) ʧʨʠʤʝʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ: 

 

π ὗ —ὸȟ‪ὸὺ ὸ ᾀὸȟ 

 

(4.10) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʨʝʞʠʤʝ ʚʝʣʠʯʠʥʘ ʚʦʟʥʠʢʘʶʱʝʛʦ ʜʝʬʝʢʪʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ (4.10) ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

ὺ ὸ
ᾀ ὸ

ὗ —ὸȟ‪ὸ
ȟ 

 

(4.11) 

 

ʛʜʝ ᾀ ὸ ï ʩʠʛʥʘʣ ᾀὸ ʧʨʦʧʫʱʝʥʥʳʡ ʯʝʨʝʟ ʌʅʏ. 

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʝʣʠʯʠʥʳ ʦʩʪʘʣʴʥʳʭ ʦʰʠʙʦʢ 

ὺ ὸȟὺ ὸȟ‫ ὸȟ  ‫ ὸȟ‫ ὸȟὥ ὸȟὥ ὸȟὥ ὸ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ 

ʥʦʚʳʭ ʥʘʙʣʶʜʘʪʝʣʝʡ ʅʇʉ-1 ï ʅʇʉ-9 ʫʜʘʝʪʩʷ ʧʦʣʥʦʩʪʴʶ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʦʮʝʥʢʠ 

ʚʝʣʠʯʠʥ ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʦʚ ʇʈ.  

ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ ʩʠʥʪʝʟʘ ʩʠʩʪʝʤ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʚʦʟʥʠʢʘʶʱʠʭ 

ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʦʚ ʇʈ, ʧʨʦʩʪʦ ʦʪʥʠʤʘʷ 

ʧʦʣʫʯʝʥʥʳʝ ʚʝʣʠʯʠʥʳ ʵʪʠʭ ʦʰʠʙʦʢ ʦʪ ʨʝʘʣʴʥʳʭ ʩʠʛʥʘʣʦʚ (ʧʦʢʘʟʘʥʠʡ) ʜʘʪʯʠʢʦʚ, 

ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʪʦʯʥʳʝ ʦʮʝʥʢʠ ʠʩʪʠʥʥʳʭ ʟʥʘʯʝʥʠʡ ʠʟʤʝʨʷʝʤʳʭ ʚʝʣʠʯʠʥ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʇʈ: 

 

– ὼὸ ὼὸȟώὸ ώὸȟᾀǿὸ ᾀǶὸȟ 

‰ὸ ‰ὸȟ—ὸ —ὸȟ‪ὸ ‪ὸ ȟ  

ὺ ὺ ὸ ὺ ὸȟὺ ὸ ὺ ὸȟὺ ὸ ὺ ὸȟ 

‫ ὸ ‫ ὸȟ‫ ὸ ‫ ὸȟ‫ ὸ ‫ ὸ ȟ 

ὥ ὥ ὸ ὥ ὸȟὥ ὸ ὥ ὸȟὥ ὸ ὥ ὸ .  

(4.12) 

 

 

ʆʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 
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ʨʠʩ. 4.1, ʛʜʝ Oɼ ï ʙʣʦʢ ʦʧʨʝʜʝʣʝʥʠʷ ʚʠʜʘ ʜʝʬʝʢʪʦʚ, ʆɺɼ ï ʙʣʦʢ ʦʧʨʝʜʝʣʝʥʠʷ 

ʚʝʣʠʯʠʥʳ ʜʝʬʝʢʪʦʚ, ʉʋ- ʩʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ, ʌʇC ï ʙʣʦʢ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʧʨʦʛʨʘʤʤʥʳʭ ʩʠʛʥʘʣʦʚ. ʕʪʘ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ ʦʙʥʘʨʫʞʠʚʘʪʴ, ʦʮʝʥʠʚʘʪʴ ʠ ʪʦʯʥʦ 

ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʦʰʠʙʢʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʧʦʢʘʟʘʥʠʷʭ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ 

ʜʘʪʯʠʢʦʚ ʇʈ.  

 

 

ʈʠʩʫʥʦʢ 4.1 - ʆʙʦʙʱʝʥʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ 

ʧʦʩʣʝʜʩʪʚʠʡ ʜʝʬʝʢʪʦʚ ʚ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʘʭ ʇʈ 

 

4.3. ʀʩʩʣʝʜʦʚʘʥʠʝ ʨʘʙʦʪʳ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ 

ʧʦʩʣʝʜʩʪʚʠʡ ʜʝʬʝʢʪʦʚ ʚ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʘʭ ʨʦʙʦʪʦʚ 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʡ 

ʩʠʩʪʝʤʳ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ɺ ʧʨʦʮʝʩʩʝ ʝʛʦ ʚʳʧʦʣʥʝʥʠʷ 

ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʧʦʣʥʘʷ ʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʘʚʪʦʥʦʤʥʦʛʦ ʇʈ, ʦʩʥʘʱʝʥʥʦʛʦ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʩʣʝʜʷʱʝʡ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʘ ʚ 

ʨʘʙʦʪʝ [63]. ɺʦʟʥʠʢʥʦʚʝʥʠʝ ʜʝʬʝʢʪʘ ʦʧʨʝʜʝʣʷʣʦʩʴ ʠʟʤʝʥʝʥʠʝʤ ʚʝʣʠʯʠʥʳ ʦʰʠʙʢʠ ʚ 

ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʘ ʢʫʨʩʘ ‪ὸ ʦʪ 0 ʜʦ 1 ʨʘʜ, ʥʘʯʠʥʘʷ ʩ ʤʦʤʝʥʪʘ ὸ ρππ c ʧʦ ʟʘʢʦʥʫ 

‪ὸ ρ Ὡ  ʨʘʜ.   

ʅʘ ʨʠʩ. 4.2 ʧʦʢʘʟʘʥʦ ʧʦʚʝʜʝʥʠʝ ʥʝʚʷʟʦʢ ʥʘʙʣʶʜʘʪʝʣʝʡ, ʩʣʫʞʘʱʠʭ ʜʣʷ 
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ʦʧʨʝʜʝʣʝʥʠʷ ʪʠʧʘ ʜʝʬʝʢʪʘ. ʂʘʢ ʚʠʜʥʦ, ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʥʝʥʫʣʝʚʦʡ ʬʫʥʢʮʠʠ ‪ὸ 

ʥʝʚʷʟʢʠ Ὡ ὸ, Ὡ ὸ ʠ Ὡ ὸ  ʪʘʢʞʝ ʩʪʘʥʦʚʠʪʩʷ ʥʝʥʫʣʝʚʳʤʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʦʩʪʘʣʴʥʳʝ ʥʝʚʷʟʢʠ ʦʩʪʘʶʪʩʷ ʨʘʚʥʳʤʠ ʥʫʣʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʫʯʸʪʦʤ ʤʘʪʨʠʮʳ 

ʩʠʥʜʨʦʤʦʚ (4.6) ʧʦ ʚʠʜʫ ʥʝʚʷʟʦʢ ʤʦʞʝʪ ʙʳʪʴ ʩʜʝʣʘʥ ʚʳʚʦʜ ʦ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 

ʦʰʠʙʢʠ ‪ὸ. 

 

 

ʈʠʩʫʥʦʢ 4.2 ï ʀʟʤʝʥʝʥʠʷ ʥʝʚʷʟʦʢ ʥʘʙʣʶʜʘʪʝʣʝʡ Ὡ ὸȟȣȟὩ ὸ ʧʨʠ ʧʦʷʚʣʝʥʠʠ 

ʦʰʠʙʢʠ ‪ὸ  
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ʅʘ ʨʠʩ. 4.3 ʮʠʬʨʦʡ 1 ʧʦʢʘʟʘʥʘ ʦʰʠʙʢʘ ʦʪʩʣʝʞʠʚʘʥʠʷ ʇʈ ʟʘʜʘʥʥʦʡ 

ʧʨʦʛʨʘʤʤʥʦʡ ʪʨʘʝʢʪʦʨʠʠ (ʩʤ. ʨʠʩ 2.5) ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʘʢʠʭ-ʣʠʙʦ ʜʝʬʝʢʪʦʚ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʦʰʠʙʢʘ ʦʪʩʣʝʞʠʚʘʥʠʷ ʥʝ ʧʨʝʚʳʰʘʣʘ 0.3 ʤ. ʎʠʬʨʘʤʠ 2 ʠ 3 ʥʘ ʨʠʩ. 4.3 

ʦʙʦʟʥʘʯʝʥ rʦʰʠʙʢʠ ʩʣʝʞʝʥʠʷ ʇʈ ʟʘ ʟʘʜʘʥʥʦʡ ʪʨʘʝʢʪʦʨʠʝʡ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 

ʦʰʠʙʦʢ ‪ὸȟ ʥʘʯʠʥʘʷ ʩ ʤʦʤʝʥʪʘ ὸ ρππ ʩ, ʥʦ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ (ʩʤ. ʨʠʩ. 

4.1), ʫʩʪʨʘʥʷʶʱʝʡ ʵʪʠ ʦʰʠʙʢʠ.  

 

 

 

ʈʠʩʫʥʦʢ 4.3 - ʆʪʢʣʦʥʝʥʠʝ ʇʈ ʦʪ ʟʘʜʘʥʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʦʰʠʙʢʠ 

ʜʘʪʯʠʢʘ ʢʫʨʩʘ ‪ὸ 

 

ʂʨʠʚʘʷ 2 ʥʘ ʨʠʩ. 4.3 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʟʤʝʥʝʥʠʶ ʦʰʠʙʢʠ ʚ ʜʘʪʯʠʢʝ ʢʫʨʩʘ ‪ὸ 

ʦʪ 0 ʜʦ 1 ʨʘʜ ʧʦ ʟʘʢʦʥʫ ‪ὸ ρ Ὡρπππὸρππ ʨʘʜ, ʘ ʢʨʠʚʘʷ 2 ï ʦʪ 0 ʜʦ 2 ʨʘʜ ʧʦ ʟʘʢʦʥʫ 

‪ὸ ςρ Ὡ  ʨʘʜ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʵʪʦʛʦ ʨʠʩʫʥʢʘ, ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ 

ʧʦʷʚʣʝʥʠʝ ʜʝʬʝʢʪʘ ʧʨʠʚʝʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʦʰʠʙʢʠ ʩʣʝʞʝʥʠʷ ʇʈ ʟʘ ʧʨʝʜʧʠʩʘʥʥʦʡ 

ʝʤʫ ʪʨʘʝʢʪʦʨʠʝʡ ʙʦʣʝʝ ʯʝʤ ʚ 33.8 ʨʘʟʘ (ʦʪ 0.3 ʜʦ 10.14 ʤ), ʘ ʚʦ ʚʪʦʨʦʤ ï ʢ ʧʦʣʥʦʡ 

ʧʦʪʝʨʝ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʇʈ, ʪʘʢ ʢʘʢ ʦʥ ʩʪʘʣ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʦ ʫʜʘʣʷʪʩʷ ʦʪ 

ʟʘʜʘʥʥʦʡ ʪʨʘʝʢʪʦʨʠʠ.  

ʊʦ ʝʩʪʴ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʩʦʭʨʘʥʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʇʈ ʫʧʨʘʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʦʢʘʟʘʥʠʡ ʧʦʚʨʝʞʜʝʥʥʦʛʦ ʜʘʪʯʠʢʘ ʢʫʨʩʘ, ʥʦ ʠ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʩʣʝʜʷʱʝʡ 

ʩʠʩʪʝʤʦʡ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ, ʢʦʪʦʨʘʷ ʠʩʧʦʣʴʟʫʝʪ ʧʦʢʘʟʘʥʠʷ ʜʘʪʯʠʢʦʚ 
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ʣʠʥʝʡʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʢʦʦʨʜʠʥʘʪ ʇʈ.  

ʇʦʢʘ ʚʝʣʠʯʠʥʘ   ‪ὸ    ʤʘʣʘ, ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʘʷ ʩʣʝʜʷʱʘʷ ʩʠʩʪʝʤʘ, 

ʠʩʧʦʣʴʟʫʷ ʜʨʫʛʠʝ ʢʘʥʘʣʳ ʠ ʢʦʦʨʜʠʥʘʪʳ ʇʈ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʦʭʨʘʥʝʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʜʚʠʞʝʥʠʷ ʵʪʦʛʦ ʇʈ, ʭʦʪʴ ʠ ʩ ʙʦʣʴʰʦʡ ʦʰʠʙʢʦʡ, ʘ ʢʦʛʜʘ ʦʰʠʙʢʘ ‪ὸ  ʩʪʘʥʦʚʠʪʩʷ 

ʙʦʣʴʰʦʡ, ʇʈ ʧʦʣʥʦʩʪʴʶ ʪʝʨʷʝʪ ʫʧʨʘʚʣʷʝʤʦʩʪʴ ʜʘʞʝ ʧʨʠ ʥʘʣʠʯʠʠ 

ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʦʡ ʩʣʝʜʷʱʝʡ ʩʠʩʪʝʤʳ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ. ʆʜʥʘʢʦ ʧʦʩʣʝ 

ʚʚʝʜʝʥʠʷ ʩʠʩʪʝʤʳ (ʩʤ. ʨʠʩ. 4.1). ʫʩʪʨʘʥʷʶʱʝʡ ʧʦʩʣʝʜʩʪʚʠʷ ʫʢʘʟʘʥʥʳʭ ʜʝʬʝʢʪʦʚ ʚ 

ʜʘʪʯʠʢʝ ʢʫʨʩʘ, ʢʦʛʜʘ ‪ὸ ʜʦʩʪʠʛʘʣʘ 1 ʨʘʜ, ʦʰʠʙʢʘ ʩʣʝʞʝʥʠʷ ʇʈ ʟʘ ʟʘʜʘʥʥʦʡ 

ʪʨʘʝʢʪʦʨʠʝʡ ʥʝ ʧʨʝʚʳʰʘʣʘ 0.303 ʤ, ʘ ʢʦʛʜʘ ‪ὸ ʫʚʝʣʠʯʠʚʘʣʘʩʴ ʜʦ 2 ʨʘʜ ʥʝ 

ʧʨʝʚʳʰʘʣʘ 0.31 ʤ (ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʛʨʘʬʠʢ ʦʰʠʙʢʠ ʩʣʝʞʝʥʠʷ ʚʠʟʫʘʣʴʥʦ ʩʦʚʧʘʜʘʝʪ 

ʩ ʢʨʠʚʦʡ 1 ʥʘ ʨʠʩ. 4.3) 

ɽʩʣʠ ʜʝʬʝʢʪ ʚʦʟʥʠʢʘʝʪ ʚ ʜʘʪʯʠʢʝ ʣʠʥʝʡʥʦʡ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʇʈ, ʪʦ ʥʘ ʝʛʦ 

ʚʳʭʦʜʝ, ʥʘʯʠʥʘʷ ʩ ʤʦʤʝʥʪʘ ὸ ρππ̒ȟ  ʧʦʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʰʠʙʢʘ ʚʠʜʘ: 

ὺ ὸ πȢσρ Ὡ  ʤ/c. ʅʘ ʨʠʩ. 4.4 ʧʦʢʘʟʘʥʦ ʧʦʚʝʜʝʥʠʝ ʥʝʚʷʟʦʢ 

ʥʘʙʣʶʜʘʪʝʣʝʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʵʪʦʪ ʪʠʧ ʜʝʬʝʢʪʘ.  

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 4.4, ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʥʝʥʫʣʝʚʦʡ ʬʫʥʢʮʠʠ ὺ ὸ  ʥʝʚʷʟʢʠ 

Ὡ ὸȟ Ὡ ὸ, Ὡ ὸ ʠ Ὡ ὸ ʪʘʢʞʝ ʩʪʘʥʦʚʷʪʩʷ ʥʝʥʫʣʝʚʳʤʠ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ 

ʦʩʪʘʣʴʥʳʝ ʥʝʚʷʟʢʠ ʦʩʪʘʶʪʩʷ ʨʘʚʥʳ ʥʫʣʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ ʫʯʸʪʦʤ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʤʘʪʨʠʮʳ ʩʠʥʜʨʦʤʦʚ (4.6) ʧʦ ʚʠʜʫ ʥʝʚʷʟʦʢ ʤʦʞʝʪ ʙʳʪʴ ʩʜʝʣʘʥ 

ʚʳʚʦʜ ʦ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʦʰʠʙʢʠ ὺ ὸ. 

ʅʘ ʨʠʩ. 4.5 ʮʠʬʨʦʡ 1 ʦʙʦʟʥʘʯʝʥʘ ʦʰʠʙʢʘ ʇʈ ʟʘ ʟʘʜʘʥʥʦʡ ʝʤʫ ʪʨʘʝʢʪʦʨʠʝʡ 

ʜʚʠʞʝʥʠʷ (ʩʤ. ʨʠʩ 2.5) ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʘʢʠʭ-ʣʠʙʦ ʜʝʬʝʢʪʦʚ. ʎʠʬʨʦʡ 2 ʦʙʦʟʥʘʯʝʥʘ 

ʦʰʠʙʢʘ ʩʣʝʞʝʥʠʷ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʫʢʘʟʘʥʥʦʡ ʚʳʰʝ ʦʰʠʙʢʠ ὺ ὸ, ʥʦ ʙʝʟ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʫʩʪʨʘʥʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʚʦʟʥʠʢʘʶʱʠʭ ʜʝʬʝʢʪʦʚ (ʩʤ. ʨʠʩ. 

4.1). ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 4.5, ʧʦʷʚʣʝʥʠʝ ʜʝʬʝʢʪʘ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʠʩʪʝʤʳ 

ʫʩʪʨʘʥʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʚʦʟʥʠʢʘʶʱʠʭ ʜʝʬʝʢʪʦʚ ʧʨʠʚʝʣʦ ʢ ʫʚʝʣʠʯʝʥʠʶ ʦʰʠʙʢʠ 

ʩʣʝʞʝʥʠʷ ʙʦʣʝʝ ʯʝʤ ʚ 6.8 ʨʘʟ (ʦʪ 0.3 ʜʦ 2.05 ʤ.). ʆʜʥʘʢʦ, ʚ ʩʣʫʯʘʝ ʝʸ ʧʨʠʤʝʥʝʥʠʷ 

ʦʰʠʙʢʘ ʥʝ ʧʨʝʚʳʰʘʣʘ 0.31 ʤ (ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʛʨʘʬʠʢ ʦʰʠʙʢʠ ʩʣʝʞʝʥʠʷ ʚʠʟʫʘʣʴʥʦ 

ʩʦʚʧʘʜʘʝʪ ʩ ʢʨʠʚʦʡ 1 ʥʘ ʨʠʩ. 4.5).  
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ʈʠʩʫʥʦʢ 4.4 - ʅʝʚʷʟʢʠ ʥʘʙʣʶʜʘʪʝʣʝʡ Ὡ ὸȟȣȟὩ ὸ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʦʰʠʙʢʠ 

ὺ ὸ 

 

ʀʟ ʨʠʩ. 4.2-4.5 ʚʠʜʥʦ, ʯʪʦ ʩʠʥʪʝʟʠʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ 

ʧʦʩʣʝʜʩʪʚʠʡ ʜʝʬʝʢʪʦʚ (ʩʤ. ʨʠʩ. 4.1) ʧʦʟʚʦʣʠʣʘ ʪʦʯʥʦ ʦʙʥʘʨʫʞʠʪʴ ʧʦʷʚʠʚʰʠʝʩʷ 

ʜʝʬʝʢʪʳ, ʘ ʪʘʢʞʝ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʪʴ ʪʦʯʥʦʩʪʴ ʩʣʝʜʦʚʘʥʠʷ ʇʈ ʟʘ ʪʨʘʝʢʪʦʨʠʝʡ 

ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʵʪʠʭ ʜʝʬʝʢʪʦʚ. ɸʥʘʣʦʛʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ 

ʩʣʫʯʘʝ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʨʫʛʠʭ ʜʝʬʝʢʪʦʚ ʚ ʜʨʫʛʠʭ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ 

ʜʘʪʯʠʢʘʭ ʇʈ.  
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ʈʠʩʫʥʦʢ 4.5 - ʆʪʢʣʦʥʝʥʠʝ ʇʈ ʦʪ ʟʘʜʘʥʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʦʰʠʙʢʠ 

ʜʘʪʯʠʢʘ ὺ ὸ 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʦʛʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʦʣʥʦʩʪʴʶ ʧʦʜʪʚʝʨʜʠʣʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʤʝʪʦʜʘ ʩʠʥʪʝʟʘ ʩʠʩʪʝʤ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʪʠʧʦʚʳʭ 

ʜʝʬʝʢʪʦʚ, ʧʦʷʚʣʷʶʱʠʭʩʷ ʚ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʘʭ ʇʈ.  

 

4.4. ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ 

ʧʦʩʣʝʜʩʪʚʠʡ ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʦʚ 

ʈʘʩʩʤʦʪʨʝʥʥʳʡ ʚʳʰʝ ʤʝʪʦʜ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤ ʢʦʤʧʝʥʩʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ 

ʨʘʟʣʠʯʥʳʭ ʜʝʬʝʢʪʦʚ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʚʳʩʦʢʦʥʘʜʝʞʥʦʡ ʩʠʩʪʝʤʳ 

ʩʯʠʩʣʝʥʠʷ ʧʫʪʠ (ʉʉʇ)  [18, 19, 53, 89] ʇʈ ʄɸʈʂ [7], ʠʟʦʙʨʘʞʝʥʥʦʛʦ ʥʘ ʨʠʩ. 4.6. ɽʛʦ 

ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʚʝʜʝʥʳ ʚ ʧʨʠʣʦʞʝʥʠʠ ɹ. 

ʉʉʇ ʇʈ ʄɸʈʂ ʩʦʜʝʨʞʠʪ ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʙʣʦʢ Mti Xsens (Xsens 

Technologies), ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ 3D ʤʘʛʥʠʪʦʤʝʪʨ, 3D ʘʢʩʝʣʝʨʦʤʝʪʨ ʩʦ ʰʢʘʣʦʡ 

ʠʟʤʝʨʝʥʠʷ ʜʦ 5g ʠ ʪʨʠ ʛʠʨʦʩʢʦʧʘ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʩ ʚʝʣʠʯʠʥʘʤʠ 

ʥʝ ʙʦʣʝʝ 300Á/ʩ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʫʨʩʝ, ʢʨʝʥʝ ʠ 

ʜʠʬʬʝʨʝʥʪʝ ʇʈ, ʘ ʪʘʢʞʝ ʦ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʷʭ ʝʛʦ ʚʨʘʱʝʥʠʷ ʧʦ ʢʫʨʩʫ, ʢʨʝʥʫ ʠ 

ʜʠʬʬʝʨʝʥʪʫ ʠ ʦʙ ʦʙʱʝʡ ʩʢʦʨʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ . 

ʆʙɦʘʷ ʦʙʨʘʙʦʪʢʘ ʠʟʤʝʨʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʦ ʚʩʪʨʦʝʥʥʦʤ 

ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʩʰʠʨʝʥʥʦʛʦ ʬʠʣʴʪʨʘ ʂʘʣʤʘʥʘ. ʀʤʝʝʪʩ ̫
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ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʷʪʴ ʥʘʩʪʨʦʡʢʠ ʬʠʣʴʪʨʘ ʚʨʫʯʥʫʶ ʠʣʠ ʚʳʙʠʨʘʪʴ ʦʜʠʥ ʠʟ 

ʧʨʝʜʣʦʞʝʥʥʳʭ ʩʮʝʥʘʨʠʝʚ, ʧʦʟʚʦʣʷʶʱʠʭ ʜʦʙʠʪʴʩʷ ʦʧʪʠʤʘʣʴʥʦʡ ʨʘʙʦʪʳ ʫʩʪʨʦʡʩʪʚʘ 

ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʝʛʦ ɻʢʩʧʣʫʘʪʘʮʠʠ. ʋʩʪʨʦʡʩʪʚʦ ʧʦʜʢʣʶʯʘʝʪʩʷ ʯʝʨʝʟ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʠʥʪʝʨʬʝʡʩ RS-232 ʩʦ ʩʢʦʨʦʩʪʴʶ ʨʘʙʦʪʳ ʚ ʜʠʘʧʘʟʦʥʝ 9600 - 

921600 ʙʦʜ.  

 

 

ʈʠʩʫʥʦʢ 4.6 - ɺʥʝʰʥʠʡ ʚʠʜ ʇʈ ʄɸʈʂ. 

 

ɺ ʢʘʯʝʩʪʚʝ ʜʦʧʣʝʨʦʚʩʢʦʛʦ ʠʟʤʝʨʠʪʝʣʷ ʩʢʦʨʦʩʪʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠʙʦʨ 

Explorer (Teledyne RD Instrument, ʉʐɸ), ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʧʦʛʨʝʰʥʦʩʪʴ ʦʢʦʣʦ 0.2% 

Ñ 1 ʤʤ/ʩʝʢ. ɼʣʷ ʠʟʤʝʨʝʥʠʷ ʛʣʫʙʠʥʳ ʧʦʛʨʫʞʝʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠʙʦʨ Citadel CTD 

(Teledyne RD Instrument, ʉʐɸ). ʕʪʦ ʫʩʪʨʦʡʩʪʚʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʟʤʝʨʷʝʪ ʜʘʚʣʝʥʠʝ, 

ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʩʦʣʝʥʦʩʪʴ. ʇʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʛʣʫʙʠʥʳ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 10 ʩʤ, 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʨʘʙʦʯʘʷ ʛʣʫʙʠʥʘ ï 500 ʤ.  

ʈʘʙʦʪʘ ʙʦʨʪʦʚʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʘʧʧʘʨʘʪʘ ʄɸʈʂ ʧʦʜʨʦʙʥʦ ʦʧʠʩʘʥʘ ʚ 

[18]. ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʇʈ ʄɸʈʂ ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʚʠʜʝ ʥʘʙʦʨʘ ʤʦʜʫʣʝʡ, 

ʦʙʤʝʥʠʚʘʶʱʠʭʩʷ ʩʦʦʙʱʝʥʠʷʤʠ. ʆʩʥʦʚʫ ʵʪʦʡ ʩʠʩʪʝʤʳ ʩʦʩʪʘʚʣʷʝʪ ʣʦʢʘʣʴʥʘʷ 
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ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʝʪʴ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ 

ʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʴʶʪʝʨ ʠ ʥʘʙʦʨ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ. ʂʦʤʧʴʶʪʝʨ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʟʘʜʘʥʠʝ ʧʨʦʛʨʘʤʤʳ ʤʠʩʩʠʡ. ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʨʘʙʦʪʦʡ ʦʪʜʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ ʠ ʩʠʩʪʝʤ ʇʈ, ʘ ʪʘʢʞʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʠʭ ʩʚʷʟʠ ʩ 

ʘʚʪʦʧʠʣʦʪʦʤ ʠ ʧʨʝʜʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. 

ʏʘʩʪʴ ʩʭʝʤʳ ʙʦʨʪʦʚʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʢʘʩʘʶʱʘʷʩʷ ʫʧʨʘʚʣʝʥʠʷ 

ʜʚʠʞʝʥʠʝʤ ʇʈ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 4.7ʘ. ɼʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʥʝʛʘʪʠʚʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʡ ʚʦʟʥʠʢʘʶʱʠʭ ʜʝʬʝʢʪʦʚ ʧʨʠ ʤʦʨʩʢʠʭ ʠʩʧʳʪʘʥʠʷʭ ʙʳʣʘ ʩʦʟʜʘʥʘ 

ʩʠʩʪʝʤʘ, ʦʙʦʙʱʝʥʥʘʷ ʩʭʝʤʘ ʢʦʪʦʨʦʡ, ʧʦʢʘʟʘʥʥʘʷ ʥʘ ʨʠʩ. 4.7ʙ. ʕʪʘ ʩʠʩʪʝʤʘ ʩʦʜʝʨʞʠʪ 

ʦʪʜʝʣʴʥʳʡ ʙʣʦʢ çʉʠʩʪʝʤʘ ʜʣʷ ʫʩʪʨʘʥʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʜʝʬʝʢʪʦʚè, ʨʝʘʣʠʟʫʶʱʠʡ 

ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʩʠʩʪʝʤʫ (ʩʤ. ʨʠʩ. 4.1). ʅʘ ʚʭʦʜʳ ɻ ʪʦʛʦ ʙʣʦʢʘ ʧʦʩʪʫʧʘʝʪ ʠʥʬʦʨʤʘʮʠʷ 

ʦʪ ʜʘʪʯʠʢʦʚ, ʠ ʚ ʩʣʫʯʘʝ ʦʙʥʘʨʫʞʝʥʠʷ ʠʭ ʦʰʠʙʦʯʥʳʭ ʧʦʢʘʟʘʥʠʡ ʦʥ ʚʳʜʘʝʪ ʚ ʙʣʦʢ 

ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʘʨʘʤʝʪʨʘʭ 

ʨʝʘʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʇʈ. 

ʊʝʢʫʱʝʝ ʧʦʣʦʞʝʥʠʝ ʇʈ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʫʪʝʤ ʚʳʯʠʩʣʝʥʠʷ ʢʦʤʧʦʥʝʥʪ ʩʢʦʨʦʩʪʠ 

ʚ ɸʉʂ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʠʭ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝʤ. ʅʘʣʠʯʠʝ ʦʰʠʙʦʢ ʚ ʜʘʥʥʳʭ, 

ʧʦʣʫʯʘʝʤʳʭ ʦʪ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʜʘʪʯʠʢʦʚ, ʧʨʠʚʦʜʠʪ ʢ ʦʰʠʙʢʘʤ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 

ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʇʈ, ʢʦʪʦʨʳʝ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʩʯʠʩʣʝʥʠʷ ʧʫʪʠ, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʥʝʜʦʧʫʩʪʠʤʳʤ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʤʥʦʛʠʭ ʧʦʜʚʦʜʥʳʭ ʨʘʙʦʪ. 

 

4.5. ʈʝʟʫʣʴʪʘʪʳ ʤʦʨʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʙʦʪʳ ʩʦʟʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʤʧʝʥʩʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ 

ʜʝʬʝʢʪʦʚ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʦʚ ʇʈ ʄɸʈʂ ʚ ʨʘʡʦʥʝ ʤʳʩʘ 

ʕʢʠʧʘʞʥʳʡ ʙʫʭʪʳ ʅʦʚʠʢ ʦʩʪʨʦʚʘ ʈʫʩʩʢʠʡ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʩʝʨʠʷ ʤʦʨʩʢʠʭ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ (ʩʤ. ʨʠʩ. 4.8). ʕʪʘ ʩʠʩʪʝʤʘ ʨʝʰʘʣʘ ʟʘʜʘʯʫ ʢʦʤʧʝʥʩʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ 

ʚʳʷʚʣʝʥʥʳʭ ʦʰʠʙʦʢ ʜʘʪʯʠʢʘ ʢʫʨʩʘ (ʤʘʛʥʠʪʦʤʝʪʨʘ), ʠʩʧʦʣʴʟʫʷ ʧʦʢʘʟʘʥʠʷ ʜʘʪʯʠʢʘ 

ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ.  

ɺ ʥʘʯʘʣʝ ʢʘʞʜʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʇʈ ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʝʛʦ 

ʥʦʩ ʙʳʣ ʥʘʧʨʘʚʣʝʥ ʥʘ ʩʝʚʝʨ. ɼʘʣʝʝ, ʚ ʢʘʞʜʦʤ ʵʢʩʧʝʨʠʤʝʥʪʝ ʇʈ ʚʳʧʦʣʥʷʣ ʦʜʥʫ ʠ ʪʫ 

ʞʝ ʤʠʩʩʠʶ - ʦʙʭʦʜ ʢʚʘʜʨʘʪʘ ʩʦ ʩʪʦʨʦʥʦʡ 50 ʤ ʥʘ ʛʣʫʙʠʥʝ 2 ʤ ʩʦ ʩʢʦʨʦʩʪʴʶ 1 ʤ/c. 
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ʇʝʨʚʳʡ ʛʘʣʩ ʚʳʧʦʣʥʷʣʩʷ ʩ ʢʫʨʩʦʤ 0, ʘ ʢʘʞʜʳʡ ʧʦʩʣʝʜʫʶʱʠʡ ʠʤʝʣ ʧʦʚʦʨʦʪ ʚʧʨʘʚʦ 

ʥʘ 90 ʛʨʘʜʫʩʦʚ. ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʦʙʭʦʜʘ ʢʚʘʜʨʘʪʘ ʟʘʜʘʚʘʣʩʷ ʥʘʯʘʣʴʥʳʡ ʫʯʘʩʪʦʢ 

ʪʨʘʝʢʪʦʨʠʠ, ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦ ʢʦʪʦʨʦʤʫ ʇʈ ʚʳʭʦʜʠʣ ʥʘ ʟʘʜʘʥʥʫʶ ʛʣʫʙʠʥʫ, ʠ 

ʥʘʯʠʥʘʣ ʜʚʠʛʘʪʴʩʷ ʩ ʟʘʜʘʥʥʦʡ ʩʢʦʨʦʩʪʴʶ ʠ ʢʫʨʩʦʤ. ʇʝʨʚʘʷ ʩʪʦʨʦʥʘ ʢʚʘʜʨʘʪʘ 

ʧʨʦʭʦʜʠʣʘʩʴ ʜʚʘʞʜʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʇʈ ʩʦʚʝʨʰʘʣ ʯʝʪʳʨʝ ʧʦʚʦʨʦʪʘ. ʆʪʨʝʟʢʠ 

ʪʨʘʝʢʪʦʨʠʠ ʟʘʜʘʚʘʣʠʩʴ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʩ ʥʘʯʘʣʦʤ ʚ ʪʦʯʢʝ ʩʪʘʨʪʘ ʇʈ. ʆʩʴ ʍ 

ʵʪʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʙʳʣʘ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʩʝʚʝʨ, ʦʩʴ Y ï ʥʘ ʚʦʩʪʦʢ, ʦʩʴ Z ï ʚʥʠʟ. 

 

 

ʘ) 

 

ʙ) 

ʈʠʩʫʥʦʢ 4.7 - ʆʙʦʙʱʝʥʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʩʯʠʩʣʝʥʠʷ ʧʫʪʠ ʘ) ʜʦ ʧʦʜʢʣʶʯʝʥʠʷ 

ʤʦʜʫʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʦʰʠʙʦʢ, ʙ) ʧʦʩʣʝ ʧʦʜʢʣʶʯʝʥʠʷ ʤʦʜʫʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʦʰʠʙʦʢ 
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ʈʠʩʫʥʦʢ 4.8 - ʆʜʠʥ ʠʟ ʤʦʤʝʥʪʦʚ ʚʳʧʦʣʥʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ 

 

ʅʘ ʨʠʩ. 4.9 ï 4.11 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʦʨʩʢʠʭ ʠʩʧʳʪʘʥʠʡ ʇʈ ʄɸʈʂ. 

ʅʘ ʵʪʠʭ ʨʠʩʫʥʢʘʭ ʢʨʠʚʳʤʠ 1 ʦʙʦʟʥʘʯʝʥʳ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʇʈ ʙʝʟ ʢʘʢʠʭ-ʣʠʙʦ 

ʦʰʠʙʦʢ ʚ ʠʭ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʘʭ, ʘ ʢʨʠʚʳʤʠ 2 - ʪʨʘʝʢʪʦʨʠʠ 

ʜʚʠʞʝʥʠʷ ʇʈ ʧʨʠ ʥʘʣʠʯʠʠ ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʘ ʢʫʨʩʘ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʩʠʩʪʝʤʳ (ʩʤ. ʨʠʩ. 4.1) ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʵʪʠʭ  ʦʰʠʙʦʢ, ʘ ʢʨʠʚʦʡ 3 ï ʝʛʦ ʪʨʘʝʢʪʦʨʠʠ 

ʧʨʠ ʥʘʣʠʯʠʠ ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ ʫʢʘʟʘʥʥʦʛʦ ʜʘʪʯʠʢʘ, ʥʦ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ (ʩʤ. ʨʠʩ. 4.1) ʢʦʤʧʝʥʩʘʮʠʠ.  

ʅʘ ʨʠʩ. 4.9 ʮʠʬʨʦʡ 2 ʦʙʦʟʥʘʯʝʥʘ ʪʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʇʈ, ʢʦʛʜʘ ʦʰʠʙʢʘ ʚ 

ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʘ ʝʛʦ ʢʫʨʩʘ ʚʩʝʛʜʘ ʨʘʚʥʘ ‪ὸ ρ ʨʘʜ.  ʅʘ ʨʠʩ. 4.12 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʝʘʣʴʥʳʝ ʧʦʢʘʟʘʥʠʷ ʜʘʪʯʠʢʘ ʢʫʨʩʘ (ʢʨʠʚʘʷ 1) ʠ ʧʦʢʘʟʘʥʠʷ ʜʘʪʯʠʢʘ ʩ ʜʦʙʘʚʣʝʥʠʝʤ 

ʦʰʠʙʢʠ ‪ὸ ρ ʨʘʜ (ʢʨʠʚʘʷ 2), ʢʦʪʦʨʳʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʇʈ. ʅʘ 

ʨʠʩ. 4.10 ʢʨʠʚʦʡ 2 ʧʦʢʘʟʘʥʘ ʪʨʘʝʢʪʦʨʠʷ ʇʈ ʧʨʠ ʥʘʣʠʯʠʠ ʦʰʠʙʢʠ ʚ ʧʦʢʘʟʘʥʠʷʭ 

ʜʘʪʯʠʢʘ ʢʫʨʩʘ, ʠʟʤʝʥʷʶʱʝʡʩʷ ʧʦ ʩʠʥʫʩʦʠʜʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ‪ὸ ίὭὲ πȟπυὸ ʨʘʜ. 

ʅʘ ʨʠʩ. 4.11 ʮʠʬʨʦʡ 2 ʦʙʦʟʥʘʯʝʥʘ ʪʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʇʈ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʧʦʣʥʦʛʦ 

ʦʪʢʘʟʘ ʚ ʨʘʙʦʪʝ ʝʛʦ ʜʘʪʯʠʢʘ ʢʫʨʩʘ, ʢʦʛʜʘ ʚʤʝʩʪʦ ʨʝʘʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʥ ʚʳʜʘʚʘʣ 

ʧʦʩʪʦʷʥʥʳʡ ʩʠʛʥʘʣ ‪ὸ 1 ʨʘʜ.  
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ʈʠʩʫʥʦʢ 4.9 - ʊʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʇʈ ʚ ʧʣʦʩʢʦʩʪʠ XY ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʧʦʩʪʦʷʥʥʦʡ 

ʦʰʠʙʢʠ ‪ὸ 

 

 
ʈʠʩʫʥʦʢ 4.10 - ʊʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʇʈ ʚ ʧʣʦʩʢʦʩʪʠ XY ʧʨʠ ʧʦʷʚʣʝʥʠʠ 

ʧʝʨʝʤʝʥʥʦʡ ʦʰʠʙʢʠ ‪ὸ 
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ʈʠʩʫʥʦʢ 4.11 - ʊʨʘʝʢʪʦʨʠʷ ʜʚʠʞʝʥʠʷ ʇʈ ʚ ʧʣʦʩʢʦʩʪʠ XY ʧʨʠ ʦʪʢʘʟʝ ʜʘʪʯʠʢʘ ʢʫʨʩʘ 

 

ʀʟ ʨʠʩ. 4.9 ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʧʦʩʪʦʷʥʥʦʡ ʦʰʠʙʢʠ ʚ ʚʳʭʦʜʥʦʤ 

ʩʠʛʥʘʣʝ ʜʘʪʯʠʢʘ ʢʫʨʩʘ ʧʦʩʣʝ ʥʘʯʘʣʘ ʜʚʠʞʝʥʠʷ ʇʈ ʦʩʫʱʝʩʪʚʣʷʝʪ 

ʥʝʧʨʝʜʫʩʤʦʪʨʝʥʥʳʡ ʧʦʚʦʨʦʪ ʝʛʦ ʪʨʘʝʢʪʦʨʠʠ ʥʘʣʝʚʦ, ʠ ʜʘʣʝʝ ʦʥ ʥʘʯʠʥʘʝʪ ʜʚʠʛʘʪʴʩʷ 

ʧʦ ʢʚʘʜʨʘʪʥʦʡ ʪʨʘʝʢʪʦʨʠʠ, ʥʦ ʩ ʧʦʩʪʦʷʥʥʦʡ ʦʰʠʙʢʦʡ ‪ὸ ρ ʨʘʜ ʦʪ ʧʨʘʚʠʣʴʥʦʛʦ 

(ʞʝʣʘʝʤʦʛʦ) ʢʫʨʩʘ.  

ʀʟ ʨʠʩ. 4.10 ʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʛʘʨʤʦʥʠʯʝʩʢʦʡ ʦʰʠʙʢʠ ʚ ʚʳʭʦʜʥʦʤ 

ʩʠʛʥʘʣʝ ʜʘʪʯʠʢʘ ʢʫʨʩʘ ʧʦʩʣʝ ʥʘʯʘʣʘ ʜʚʠʞʝʥʠʷ ʇʈ ʚʦʟʥʠʢʘʶʪ ʝʛʦ ʥʝʧʨʝʨʳʚʥʳʝ 

ʧʦʚʦʨʦʪʳ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʦʰʠʙʦʯʥʳʝ ʧʦʢʘʟʘʥʠʷ ʜʘʪʯʠʢʘ ʥʝ ʩʦʚʧʘʜʫʪ ʩ ʟʘʜʘʥʥʳʤ 

ʢʫʨʩʦʤ. ʆʜʥʘʢʦ, ʥʘʣʠʯʠʝ ʧʝʨʝʤʝʥʥʦʡ ʦʰʠʙʢʠ ʧʨʠʚʦʜʠʪ ʢ ʥʝʧʨʝʨʳʚʥʳʤ ʧʦʚʦʨʦʪʘʤ 

ʇʈ ʧʦʩʢʦʣʴʢʫ ʪʘʢʦʛʦ ʩʦʚʧʘʜʝʥʠʷ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. ʇʨʠ ʵʪʦʤ ʪʨʘʝʢʪʦʨʠʷ ʝʛʦ 

ʜʚʠʞʝʥʠʷ ʦʢʘʟʳʚʘʶʪʩʷ ʥʝʧʨʝʜʩʢʘʟʫʝʤʦʡ, ʘ ʩʘʤ ʇʈ ʩʪʘʥʦʚʠʪʩʷ ʚʦʦʙʱʝ 

ʥʝʫʧʨʘʚʣʷʝʤʳʤ.   

ɺ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʜʘʪʯʠʢ ʢʫʨʩʘ ʥʘ ʩʚʦʝʤ ʚʳʭʦʜʝ ʬʦʨʤʠʨʫʝʪ ʧʦʩʪʦʷʥʥʳʡ 

ʦʰʠʙʦʯʥʳʡ ʩʠʛʥʘʣ (ʩʤ. ʨʠʩ 4.11) ʧʦʩʣʝ ʥʘʯʘʣʘ ʜʚʠʞʝʥʠʷ ʇʈ ʪʘʢʞʝ ʧʦʷʚʣʷʶʪʩʷ ʝʛʦ 

ʥʝ ʧʨʝʢʨʘʱʘʶʱʠʝʩʷ ʨʘʟʚʦʨʦʪʳ, ʧʦʩʢʦʣʴʢʫ ʩʣʝʜʷʱʘʷ ʩʠʩʪʝʤʘ ʧʦʜʘʝʪ ʥʘ ʚʭʦʜʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʚʠʞʠʪʝʣʝʡ ʥʝʥʫʣʝʚʳʝ ʩʠʛʥʘʣʳ, ʪʦ ʝʩʪʴ ʥʘ ʚʳʭʦʜʘʭ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʣʝʜʷʱʠʭ ʩʠʩʪʝʤ ʚʩʝʛʜʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʥʝ ʦʙʥʫʣʷʝʤʳʝ ʦʰʠʙʢʠ, 
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ʢʘʢ ʙʳ ʵʪʠ ʩʠʩʪʝʤʳ ʥʝ ʧʳʪʘʣʠʩʴ ʠʟʤʝʥʠʪʴ ʢʫʨʩ ʇʈ. ʇʨʠ ʵʪʦʤ ʦʰʠʙʦʯʥʦʝ, ʥʦ 

ʧʨʷʤʦʣʠʥʝʡʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʇʈ ʤʦʞʝʪ ʚʦʟʥʠʢʥʫʪʴ ʪʦʣʴʢʦ ʧʨʠ ʧʦʩʪʦʷʥʩʪʚʝ 

ʧʨʦʛʨʘʤʤʥʦʛʦ ʩʠʛʥʘʣʘ, ʢʦʛʜʘ ʦʥ ʩʦʚʧʘʜʘʝʪ ʩ ʦʰʠʙʦʯʥʳʤ ʧʦʢʘʟʘʥʠʝʤ ʜʘʪʯʠʢʘ ʢʫʨʩʘ 

ʠ ʩʦ ʚʨʝʤʝʥʝʤ ʥʝ ʤʝʥʷʝʪʩʷ.  

ʇʨʠ ʚʢʣʶʯʝʥʠʠ ʩʠʩʪʝʤʳ (ʩʤ. ʨʠʩ.4.1) ʇʈ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʦ ʦʪʨʘʙʘʪʳʚʘʝʪ 

ʧʨʦʛʨʘʤʤʥʳʝ ʩʠʛʥʘʣʳ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʪʤʝʯʝʥʥʳʝ ʚʳʰʝ ʠʩʢʘʞʝʥʠʷ ʚʳʭʦʜʥʳʭ 

ʩʠʛʥʘʣʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʦʪ ʥʝʠʩʧʨʘʚʥʳʭ ʜʘʪʯʠʢʦʚ ʢʫʨʩʘ. ʇʨʠ ʵʪʦʤ ʫʢʘʟʘʥʥʘʷ 

ʩʠʩʪʝʤʘ ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʮʝʥʦʢ ʨʝʘʣʴʥʦʛʦ ʢʫʨʩʘ ʇʈ ʩ ʦʰʠʙʢʘʤʠ, ʥʝ 

ʧʨʝʚʳʰʘʶʱʠʤʠ 0.15 ʨʘʜ. ɹʣʘʛʦʜʘʨʷ ʵʪʦʤʫ ʚʚʝʜʝʥʠʝ ʢʦʨʨʝʢʮʠʠ ʦʪ ʧʨʝʜʣʦʞʝʥʥʦʡ 

ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʚʠʞʝʥʠʝ ʇʈ ʧʦ ʟʘʜʘʥʥʦʡ ʪʨʘʝʢʪʦʨʠʠ ʩ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʦʰʠʙʢʦʡ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʡ 5 ʤ (ʩʤ. ʨʠʩ. 4.9-4.11, ʪʨʘʝʢʪʦʨʠʠ 3).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ 

ʦ ʪʦʤ, ʯʪʦ ʧʨʝʜʣʦʞʝʥʥʘʷ ʩʠʩʪʝʤʘ ʥʘʚʠʛʘʮʠʠ, ʠʩʧʦʣʴʟʫʶʱʘʷ ʢʦʤʧʝʥʩʘʮʠʶ 

ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʦʪ ʧʦʷʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ ʚ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ 

ʜʘʪʯʠʢʘʭ, ʧʨʦʜʦʣʞʘʝʪ ʦʙʝʩʧʝʯʠʚʘʪ ɹ ʪʦʯʥʦʝ ʜʚʠʞʝʥʠʝ ʇʈ ʧʦ ʧʨʝʜʧʠʩʘʥʥʳʤ 

ʪʨʘʝʢʪʦʨʠʷʤ ʜʘʞʝ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʙʦʣʴʰʠʭ ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ ʠʣʠ ʚʦʦʙʱʝ 

ʧʨʠ ʦʪʢʘʟʝ ʵʪʠʭ ʜʘʪʯʠʢʦʚ, ʘ ʙʝʟ ʵʪʦʡ ʩʠʩʪʝʤʳ ʇʈ ʯʘʩʪʠʯʥʦ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʪʝʨʷʝʪ 

ʩʚʦʶ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ. ʈʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ, ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʥʦʛʦ 

ʤʝʪʦʜʘ ʩʠʥʪʝʟʘ, ʢʦʪʦʨʳʡ, ʫʯʠʪʳʚʘʷ ʦʩʥʦʚʥʳʝ ʟʘʢʦʥʳ ʬʠʟʠʢʠ ʠ ʦʩʦʙʝʥʥʦʩʪʠ 

ʜʠʥʘʤʠʢʠ ʜʚʠʞʝʥʠʷ ʇʈ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝ, ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʪʴ ʩʠʩʪʝʤ r ʪʦʯʥʦʡ 

ʢʦʤʧʝʥʩʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʜʝʬʝʢʪʦʚ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʝʛʦ ʥʘʚʠʛʘʮʠʦʥʥʦ-

ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʘʭ.  

 

4.6. ɺʳʚʦʜʳ 

1. ɺ ʯʝʪʚʸʨʪʦʡ ʛʣʘʚʝ ʜʠʩʩʝʨʪʘʮʠʠ ʧʨʝʜʣʦʞʝʥ ʥʦʚʳʡ ʤʝʪʦʜ ʧʦʩʪʨʦʝʥʠ ̫ʩʠʩʪʝʤ 

ʦʙʥʘʨʫʞʝʥʠʷ ʦʰʠʙʦʯʥʳʭ ʧʦʢʘʟʘʥʠʡ ʙʦʨʪʦʚʳʭ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ 

ʜʘʪʯʠʢʦʚ ʇʈ, ʘ ʪʘʢʞʝ ʢʦʤʧʝʥʩʘʮʠʠ ʠʭ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ. ʕʪʦʪ ʤʝʪʦʜ 

ʦʩʥʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʩʦʦʪʥʦʰʝʥʠʡ, ʩʚʷʟʳʚʘʶʱʠʭ ʧʦʢʘʟʘʥʠʷ 

ʚʩʝʭ ʙʦʨʪʦʚʳʭ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʦʚ ʇʈ. ʈʝʘʣʠʟʘʮʠʷ ʧʨʝʜʣʦʞʝʥʥʦʡ 
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ʩʠʩʪʝʤʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʩʨʝʜʩʪʚʦʤ ʚʚʝʜʝʥʠʷ ʚ ʤʥʦʛʦʫʨʦʚʥʝʚʫʶ ʛʣʦʙʘʣʴʥʫʶ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʫʶ ʠ ʫʧʨʘʚʣʷʶʱʫʶ ʩʠʩʪʝʤʫ ʇʈ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʤʦʜʫʣʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʩʙʦʨ ʠ ʦʙʨʘʙʦʪʢʫ ʠʥʬʦʨʤʘʮʠʠ, 

ʧʦʣʫʯʘʝʤʦʡ ʦʪ ʚʩʝʭ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʦʚ ʇʈ ʚ ʧʨʦʮʝʩʩʝ ʨʝʘʣʴʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʵʪʠʭ ʇʈ. ʇʨʠ ʦʙʥʘʨʫʞʝʥʠʠ ʵʪʠʤ ʤʦʜʫʣʝʤ ʦʰʠʙʦʯʥʳʭ ʧʦʢʘʟʘʥʠʡ 

ʥʝʢʦʪʦʨʳʭ ʜʘʪʯʠʢʦʚ ʚʳʧʦʣʥʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʣʠʯʠʥ ʠ ʟʘʢʦʥʦʚ ʠʟʤʝʥʝʥʠʷ ʵʪʠʭ 

ʦʰʠʙʦʢ, ʘ ʟʘʪʝʤ ʵʪʠ ʦʰʠʙʦʯʥʳʝ ʧʦʢʘʟʘʥʠʷ ʢʦʨʨʝʢʪʠʨʫʶʪʩʷ ʩʦʟʜʘʥʥʦʡ ʩʠʩʪʝʤʦʡ 

ʜʣʷ ʧʦʣʥʦʛʦ ʫʩʪʨʘʥʝʥʠʷ ʠʭ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʘʝʤʦʡ ʦʪ ʦʩʪʘʣʴʥʳʭ ʙʦʨʪʦʚʳʭ ʜʘʪʯʠʢʦʚ. ɼʦʩʪʦʠʥʩʪʚʦʤ 

ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦʪʘ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ ʠ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘʷ 

ʪʦʯʥʦʩʪʴ ʢʦʤʧʝʥʩʘʮʠʠ ʚʳʷʚʣʷʝʤʳʭ ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʦʚ ʚ ʫʩʣʦʚʠʷʭ 

ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ ʩʫʱʝʩʪʚʝʥʥʦʡ ʧʝʨʝʤʝʥʥʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʇʈ ʩ 

ʦʢʨʫʞʘʶʱʝʡ ʚʦʜʥʦʡ ʩʨʝʜʳ. 

2. ʇʨʦʚʝʜʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʣʥʦʩʪʴʶ ʧʦʜʪʚʝʨʜʠʣʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʝʜʣʦʞʝʥʥʦʡ 

ʩʠʩʪʝʤʳ ʢʦʤʧʝʥʩʘʮʠʠ ʚʦʟʥʠʢʘʶʱʠʭ ʜʝʬʝʢʪʦʚ ʜʘʪʯʠʢʦʚ. ʈʝʘʣʠʟʘʮʠʷ ʵʪʦʡ ʩʠʩʪʝʤʳ 

ʥʝ ʚʳʟʳʚʘʝʪ ʟʘʪʨʫʜʥʝʥʠʡ ʠ ʟʘʱʠʱʝʥʘ ʩʚʠʜʝʪʝʣʴʩʪʚʘʤʠ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤ ʜʣʷ ʕɺʄ [39-43]. 
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ɿɸʂʃʖʏɽʅʀɽ 

 ɺ ʜʠʩʩʝʨʪʘʮʠʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʤʝʪʦʜʦʚ ʩʠʥʪʝʟʘ 

ʣʝʛʢʦʨʝʘʣʠʟʫʝʤʳʭ ʩʠʩʪʝʤ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʠ ʫʩʪʨʘʥʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʜʝʬʝʢʪʦʚ, 

ʧʦʷʚʣʷʶʱʠʭʩʷ ʚ ʜʚʠʞʠʪʝʣʷʭ ʠ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʘʭ ʇʈ. ʕʪʠ 

ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʳʩʪʨʦʝ ʦʙʥʘʨʫʞʝʥʠʝ ʤʥʦʛʠʭ ʜʝʬʝʢʪʦʚ, ʜʘʶʪ ʪʦʯʥʫʶ 

ʦʮʝʥʢʫ ʦʪʢʣʦʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʠʪʝʣʝʡ ʵʪʠʭ ʇʈ ʦʪ ʠʭ ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ 

ʠ ʚʝʣʠʯʠʥ ʦʰʠʙʦʢ ʚ ʩʠʛʥʘʣʘʭ, ʧʦʩʪʫʧʘʶʱʠʭ ʦʪ ʨʘʟʣʠʯʥʳʭ ʜʘʪʯʠʢʦʚ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʨʦʷʚʣʝʥʠʝʤ ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʥʠʭ ʜʝʬʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʜʦʩʪʘʪʦʯʥʦ 

ʪʦʯʥʦʝ ʫʩʪʨʘʥʝʥʠʝ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʵʪʠʭ ʜʝʬʝʢʪʦʚ.  

ʅʦʚʳʤʠ ʥʘʫʯʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʷʚʣʷʶʪʩʷ:   

1. ʇʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʧʦʩʪʨʦʝʥʠʷ ʙʘʥʢʦʚ ɼʅ ʜʣʷ ʜʚʠʞʠʪʝʣʝʡ ʇʈ, ʚ ʢʦʪʦʨʦʤ 

ʢʘʞʜʳʡ ʥʘʙʣʶʜʘʪʝʣʴ ʩʪʨʦʠʪʩʷ ʧʦ ʩʧʝʮʠʘʣʴʥʦʡ ʧʨʦʮʝʜʫʨʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʙʳʪʴ ʯʫʚʩʪʚʠʪʝʣʴʥʳʤ ʢ ʮʝʣʦʤʫ ʥʘʙʦʨʫ ʚʦʟʤʦʞʥʳʭ ʜʝʬʝʢʪʦʚ ʠ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʳʤ 

ʢ ʦʩʪʘʣʴʥʳʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʟʘ ʩʯʝʪ ʘʥʘʣʠʟʘ ʥʝʚʷʟʦʢ ʚʩʝʭ ʥʘʙʣʶʜʘʪʝʣʝʡ ʦʙʝʩʧʝʯʠʪʴ 

ʦʙʥʘʨʫʞʝʥʠʝ ʠ ʚʳʷʚʣʝʥʠʝ ʤʝʩʪ ʧʦʷʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ. 

2. ʈʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʩʠʥʪʝʟʘ ʣʝʛʢʦʨʝʘʣʠʟʫʝʤʳʭ ʩʠʩʪʝʤ ʠʜʝʥʪʠʬʠʢʘʮʠʠ, 

ʢʦʪʦʨʳʝ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʦʩʪʳʭ ʅʇʉ, ʧʦʩʪʨʦʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʫʧʨʦʱʝʥʥʳʭ 

ʤʦʜʝʣʝʡ ʦʙʲʝʢʪʦʚ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʪʦʯʥʫʶ ʦʮʝʥʢʫ ʚʝʣʠʯʠʥ 

ʦʪʢʣʦʥʝʥʠʡ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʠʪʝʣʝʡ ʇʈ ʦʪ ʩʚʦʠʭ ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʚʝʣʠʯʠʥ 

ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ ʜʘʪʯʠʢʦʚ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʵʪʠʭ ʜʚʠʞʠʪʝʣʝʡ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʦʷʚʣʝʥʠʝʤ ʢʘʢ ʦʜʠʥʦʯʥʳʭ, ʪʘʢ ʠ ʧʘʨʥʳʭ ʜʝʬʝʢʪʦʚ. ɺ ʜʘʣʴʥʝʡʰʝʤ 

ʚʝʣʠʯʠʥʳ ʫʢʘʟʘʥʥʳʭ ʦʪʢʣʦʥʝʥʠʡ ʠ ʦʰʠʙʦʢ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʫʩʪʨʘʥʝʥʠʠ 

ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʚʦʟʥʠʢʘʶʱʠʭ ʜʝʬʝʢʪʦʚ. 

3. ʈʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʩʠʥʪʝʟʘ ʩʠʩʪʝʤ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʙʥʘʨʫʞʠʚʘʪʴ ʦʰʠʙʢʠ ʚ 

ʧʦʢʘʟʘʥʠʷʭ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʦʚ ʇʈ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʧʦʷʚʣʝʥʠʝʤ ʚ 

ʥʠʭ ʜʝʬʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʚʝʣʠʯʠʥʳ ʠ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʧʦʩʣʝʜʩʪʚʠʷ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʪʠʭ ʦʰʠʙʦʢ. ʕʪʦʪ ʤʝʪʦʜ ʦʩʥʦʚʘʥ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʦʣʴʢʦ ʧʨʦʩʪʳʭ 

ʢʠʥʝʤʘʪʠʯʝʩʢʠʭ ʩʦʦʪʥʦʰʝʥʠʡ, ʩʚʷʟʳʚʘʶʱʠʭ ʧʦʢʘʟʘʥʠʷ ʚʩʝʭ ʙʦʨʪʦʚʳʭ 

ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʦʚ ʇʈ. ʕʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʨʦʩʪʫʶ ʧʨʘʢʪʠʯʝʩʢʫʶ 

ʨʝʘʣʠʟʘʮʠʶ ʩʦʟʜʘʚʘʝʤʳʭ ʩʠʩʪʝʤ ʠ ʚʳʩʦʢʫʶ ʪʦʯʥʦʩʪʴ ʢʦʤʧʝʥʩʘʮʠʠ ʚʳʷʚʣʷʝʤʳʭ 
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ʦʰʠʙʦʢ ʚ ʧʦʢʘʟʘʥʠʷʭ ʵʪʠʭ ʜʘʪʯʠʢʦʚ ʜʘʞʝ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʠ 

ʩʫʱʝʩʪʚʝʥʥʦʡ ʧʝʨʝʤʝʥʥʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʇʈ ʠ ʦʢʨʫʞʘʶʱʝʡ ʠʭ ʩʨʝʜʳ. 

4. ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʪʦʜʦʚ ʙʳʣʦ 

ʚʳʧʦʣʥʝʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʩʝʨʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʪʝʥʜʘ ʠ ʨʝʘʣʴʥʦʛʦ ʇʈ, 

ʢʦʪʦʨʳʝ ʧʦʜʪʚʝʨʜʠʣʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʪʦʜʦʚ. 

ʈʝʢʦʤʝʥʜʘʮʠʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʠ ʪʝʤʳ. ʉ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʫʯʝʥʥʳʭ ʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʨʝʟʫʣʴʪʘʪʦʚ ʚʦʟʤʦʞʥʦ 

ʩʦʟʜʘʥʠʝ ʣʝʛʢʦ ʨʝʘʣʠʟʫʝʤʳʭ ʩʠʩʪʝʤ ʜʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʧʦʩʣʝʜʩʪʚʠʡ ʜʝʬʝʢʪʦʚ, 

ʧʦʷʚʣʷʶʱʠʭʩʷ ʚ ʜʚʠʞʠʪʝʣʴʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʠ ʥʘʚʠʛʘʮʠʦʥʥʦ-ʧʠʣʦʪʘʞʥʳʭ ʜʘʪʯʠʢʘʭ 

ʇʈ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʩʠʪʴ ʥʘʜʝʞʥʦʩʪʴ ʠ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʫʢʘʟʘʥʥʳʭ ʇʈ ʨʘʟʣʠʯʥʦʛʦ ʚʠʜʘ ʠ ʥʘʟʥʘʯʝʥʠʷ ʧʨʠ ʧʦʷʚʣʝʥʠʠ ʜʝʬʝʢʪʦʚ, ʧʨʠ ʢʦʪʦʨʳʭ 

ʝʱʝ ʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ ʠ ʫʩʧʝʰʥʦ ʟʘʚʝʨʰʠʪʴ ʟʘʜʘʥʥʳʝ ʤʠʩʩʠʠ ʠ ʧʦʜʚʦʜʥʳʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʠ ʫʣʫʯʰʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʝʪʦʜʦʚ ʜʠʘʛʥʦʩʪʠʨʦʚʘʥʠʷ ʠ 

ʢʦʤʧʝʥʩʘʮʠʠ ʜʝʬʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩʚʷʟʘʥʳ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʤʝʪʦʜʦʚ ʩʠʥʪʝʟʘ 

ʥʘʙʣʶʜʘʪʝʣʝʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʦʙʥʘʨʫʞʠʚʘʪʴ ʠ ʫʩʪʨʘʥʷʪʴ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʜʝʬʝʢʪʳ ʚʦ 

ʤʥʦʛʠʭ ʪʠʧʘʭ ʤʝʭʘʪʨʦʥʥʳʭ ʩʠʩʪʝʤ. 
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ʇʈʀʃʆɾɽʅʀɽ ɸ 

ʆʧʠʩʘʥʠʝ ʤʦʜʝʣʠ ʧʦʜʚʦʜʥʦʛʦ ʨʦʙʦʪʘ ʩ ʜʚʫʭʢʦʥʪʫʨʥʦʡ ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʜʚʠʞʝʥʠʝʤ ʩ ʵʪʘʣʦʥʥʦʡ ʤʦʜʝʣʴʶ 

 

ɺ ʜʠʩʩʝʨʪʘʮʠʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʇʈ ʩ ʜʚʫʭʢʦʥʪʫʨʥʦʡ 

ʩʠʩʪʝʤʦʡ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʜʚʠʞʝʥʠʝʤ ʩ ʵʪʘʣʦʥʥʦʡ ʤʦʜʝʣʴʶ, 

ʦʧʠʩʘʥʥʘʷ ʚ ʨʘʙʦʪʝ [64]. ɼʠʥʘʤʠʢʘ ʇʈ ʦʧʠʩʳʚʘʝʪʩʷ ʤʘʪʨʠʯʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ: 

 

ὓὺ ὅὓȟὺ Ὀὺ ὺ Ὣ– †ȟ 

– ὐ–ὺȟ 

 

ʛʜʝ ὓ ὓ   ὓ  ɴὙ ; ὓ  - ʤʘʪʨʠʮʘ ʠʥʝʨʮʠʠ; ὓ  ï ʤʘʪʨʠʮʘ ʧʨʠʩʦʝʜʠʥʝʥʥʳʭ 

ʤʘʩʩ ʠ ʤʦʤʝʥʪʦʚ ʠʥʝʨʮʠʠ ʞʠʜʢʦʩʪʠ; ὅὓȟὺᶰὙ  ïʤʘʪʨʠʮʘ ʢʦʨʠʦʣʠʩʦʚʳʭ ʠ 

ʮʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʳʭ ʩʠʣ ʠ ʤʦʤʝʥʪʦʚ; ὈὺᶰὙ  ï ʤʘʪʨʠʮʘ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʩʠʣ ʠ ʤʦʤʝʥʪʦʚ; Ὣ–ᶰὙï ʚʝʢʪʦʨ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʭ ʩʠʣ ʠ ʤʦʤʝʥʪʦʚ;  

–  ὼȟώȟᾀȟ•ȟ—ȟ‪  ï ʚʝʢʪʦʨ ʧʦʣʦʞʝʥʠʷ ʠ ʦʨʠʝʥʪʘʮʠʠ ʇʈ ʚ ʘʙʩʦʣʶʪʥʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ; ὺ  ὺȟὺȟὺȟ‫ȟ‫ȟ‫  ï ʚʝʢʪʦʨ ʣʠʥʝʡʥʳʭ ʠ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʚ 

ʩʚʷʟʘʥʥʦʡ ʩ ʇʈ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ; †  †ȟ†ȟ†ȟὓȟὓ ȟὓ  ï ʚʝʢʪʦʨ ʪʷʛ ʠ 

ʤʦʤʝʥʪʦʚ, ʨʘʟʚʠʚʘʝʤʳʭ ʜʚʠʞʠʪʝʣʴʥʳʤ ʢʦʤʧʣʝʢʩʦʤ ʇʈ ʚ ʩʚʷʟʘʥʥʦʡ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ. ʇʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʜʚʠʞʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʤʦʞʝʪ ʩʦʟʜʘʚʘʪʴ ʪʷʛʠ ʠ 

ʤʦʤʝʥʪʳ ʧʦ ʚʩʝʤ ʩʪʝʧʝʥʷʤ ʩʚʦʙʦʜʳ ʇʈ.  

ʄʘʪʨʠʮʘ ʢʦʨʠʦʣʠʩʦʚʳʭ ʠ ʮʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʳʭ ʩʠʣ ʠ ʤʦʤʝʥʪʦʚ ʦʧʠʩʳʚʘʝʪʩʷ 

ʚʳʨʘʞʝʥʠʷʤʠ: 

 

ὅὓȟὺ  ὅ ὓ ȟὺ  ὅ ὓȟὺȟ 

 

ʛʜʝ ὅ ὓ ȟὺ
π Ὓὓ ὺ ὓ ὺ

Ὓὓ ὺ ὓ ὺ Ὓὓ ὺ ὓ ὺ
; ὓ

ὓ ὓ
ὓ ὓ

; 

ὓ ά Ὅ ; ὓ ά Ὓὼȟώȟᾀ ; ὓ ά Ὓὼȟώȟᾀ ; ὓ ὐ; 
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ὅ ὓȟὺ
π Ὓὃ ὺ ὃ ὺ

Ὓὃ ὺ ὃ ὺ Ὓὃ ὺ ὃ ὺ
; ὓ

ὃ ὃ
ὃ ὃ

; 

ὺ ὺȟὺȟὺ Ƞὺ  ‫ȟ‫ȟ‫ ; ά  ï ʤʘʩʩʘ ʇʈ; ὐ ï ʪʝʥʟʦʨ ʠʥʝʨʮʠʠ; ὼȟώȟᾀ 

ʠ ὼȟώȟᾀ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʦʦʨʜʠʥʘʪʳ ʮʝʥʪʨʦʚ ʪʷʞʝʩʪʠ ʠ ʧʣʘʚʫʯʝʩʪʠ ʇʈ ʚ 

ʩʚʷʟʘʥʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ; ʦʧʝʨʘʪʦʨ Ὓ ʠʤʝʝʪ ʚʠʜ: 

 

Ὓ‗

π ‗ ‗
‗ π ‗
‗ ‗ π

ȟ   ‗ ‗ȟ ‗ȟ ‗ Ȣ 

 

ʕʣʝʤʝʥʪʳ ʜʠʘʛʦʥʘʣʴʥʦʡ ʤʘʪʨʠʮʳ ὈὨȟὨȟὺ ʦʧʠʩʳʚʘʶʪʩʷ ʩʫʤʤʦʡ: 

 

Ὀ Ὠ Ὠ ȿὺȿȟ Ὥ ρȟφȟ 

 

ʛʜʝ ὨȟὨ ȟ   Ὥ ρȟφ ï ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʦʧʨʝʜʝʣʷʶʱʠʝ 

ʢʚʘʜʨʘʪʠʯʥʫʶ ʠ ʣʠʥʝʡʥʫʶ ʟʘʚʠʩʠʤʦʩʪʠ ʩʠʣ ʠ ʤʦʤʝʥʪʦʚ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʪ ʩʢʦʨʦʩʪʝʡ ʜʚʠʞʝʥʠʷ ʇʈ ʧʦ ʚʩʝʤ ʝʛʦ ʩʪʝʧʝʥʷʤ ʩʚʦʙʦʜʳ. 

ɺʝʢʪʦʨ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʭ ʩʠʣ ʠ ʤʦʤʝʥʪʦʚ ʠʤʝʝʪ ʚʠʜ: 

 

Ὣ–

ụ
Ụ
Ụ
Ụ
Ụ
Ụ
ợ

ὡ  ὄÓÉÎ— 
ɂ ὡ ɂ ὄὧέί —ÓÉÎ• 
ɂ ὡ ɂ ὄ ὧέί — ὧέί •

ɂὄ ὧέί — ὧέί •  ὄ ὧέί — ίὭὲ •

ὄ ίὭὲ —  ὄ ὧέί — ὧέί•
ɂὄ ὧέί — ίὭὲ • ɂ ὄÓÉÎ— Ứ

ủ
ủ
ủ
ủ
ủ
Ủ

 

 

ʛʜʝ ὡ ï ʩʠʣʘ ʪʷʞʝʩʪʠ; ὄ ï ɸʨʭʠʤʝʜʦʚʘ ʩʠʣʘ; ὄ ὡὼ ὄὼ, ὄ ὡώ ὄώ, 

ὄ ὡᾀ ὄᾀ. 

ʉʠʩʪʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʇʈ ʩʦʜʝʨʞʠʪ ʢʦʥʪʫʨ ʫʧʨʘʚʣʝʥʠʷ ʩʢʦʨʦʩʪʴʶ ʠ ʢʦʥʪʫʨ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʦʞʝʥʠʝʤ (ʩʤ. ʨʠʩ. ɸ.1). ʅʘ ʨʠʩ. ɸ.1 – ï ʚʝʢʪʦʨ ʞʝʣʘʝʤʦʛʦ 

ʧʦʣʦʞʝʥʠʷ ʠ ʦʨʠʝʥʪʘʮʠʠ ʇʈ ʚ ʘʙʩʦʣʶʪʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ;  ὺ ï ʚʝʢʪʦʨ 
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ʞʝʣʘʝʤʳʭ ʣʠʥʝʡʥʳʭ ʠ ʫʛʣʦʚʳʭ ʩʢʦʨʦʩʪʝʡ ʚ ʩʚʷʟʘʥʥʦʡ ʩ ʇʈ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ; 

† ï ʩʠʛʥʘʣ ʫʧʨʘʚʣʝʥʠʷ ʩʢʦʨʦʩʪʴʶ ʇʈ; † ï ʩʠʛʥʘʣ ʥʘ ʚʳʭʦʜʝ ʥʝʣʠʥʝʡʥʦʛʦ 

ʨʝʛʫʣʷʪʦʨʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʇʈ ʞʝʣʘʝʤʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠ 

ʥʦʤʠʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʷʭ ʝʛʦ ʧʘʨʘʤʝʪʨʦʚ; † ï ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʩʠʛʥʘʣ ʫʧʨʘʚʣʝʥʠʷ, 

ʢʦʤʧʝʥʩʠʨʫʶʱʠʡ ʚʦʟʤʦʞʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʇʈ ʦʪ ʥʦʤʠʥʘʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ.  ʂʦʥʪʫʨ ʫʧʨʘʚʣʝʥʠʷ ʩʢʦʨʦʩʪʴʶ ʜʚʠʞʝʥʠʷ ʇʈ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʟʚʷʟʢʫ 

ʢʘʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʚʩʝʤʠ ʝʛʦ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ, ʢʦʤʧʝʥʩʘʮʠʶ ʥʝʦʧʨʝʜʝʣʝʥʥʳʭ 

ʠ ʧʝʨʝʤʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʨʦʙʦʪʘ ʠ ʧʨʠʜʘʥʠʝ ʝʤʫ ʞʝʣʘʝʤʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. 

ʆʥ ʩʦʩʪʦʠʪ ʠʟ ʥʝʣʠʥʝʡʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʩʢʦʨʦʩʪʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʞʝʣʘʝʤʳʝ 

ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʇʈ, ʢʦʛʜʘ ʠʭ ʧʘʨʘʤʝʪʨʳ ʠʤʝʶʪ ʥʦʤʠʥʘʣʴʥʳʝ ʚʝʣʠʯʠʥʳ, ʠ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʩʢʦʨʦʩʪʠ ʩ ʵʪʘʣʦʥʥʦʡ ʤʦʜʝʣʴʶ, ʢʦʤʧʝʥʩʠʨʫʶʱʝʛʦ 

ʥʝʦʧʨʝʜʝʣʝʥʥʳʝ ʠʣʠ ʠʟʤʝʥʷʶʱʠʝʩʷ ʧʘʨʘʤʝʪʨʳ.  

 

 
 

ʈʠʩʫʥʦʢ ɸ.1 - ʆʙʦʙʱʝʥʥʘʷ ʩʭʝʤʘ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʇʈ 

 

ɺʥʝʰʥʠʡ ʢʦʥʪʫʨ ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʦʞʝʥʠʝʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʥʝʟʘʚʠʩʠʤʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʣʠʥʝʡʥʳʤʠ ʠ ʫʛʣʦʚʳʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʇʈ ʧʦ ʚʩʝʤ ʝʛʦ ʩʪʝʧʝʥʷʤ 

ʩʚʦʙʦʜʳ. ʆʥ ʩʦʜʝʨʞʠʪ ʥʝʣʠʥʝʡʥʳʡ ʨʝʛʫʣʷʪʦʨ ʧʦʣʦʞʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʡ ʫʯʝʩʪʴ 

ʜʠʥʘʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʢʦʥʪʫʨʘ ʫʧʨʘʚʣʝʥʠʷ ʩʢʦʨʦʩʪʴʶ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʇʈ. 

ʈʘʟʜʝʣʝʥʠʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʜʚʘ ʢʦʥʪʫʨʘ ʧʦʟʚʦʣʷʝʪ ʫʧʨʦʩʪʠʪʴ ʫʯʝʪ 
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ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʇʈ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʜʥʦʢʦʥʪʫʨʥʦʡ ʩʠʩʪʝʤʦʡ, ʚ ʢʦʪʦʨʦʡ 

ʥʝʦʙʭʦʜʠʤʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʫʯʠʪʳʚʘʪʴ ʜʠʥʘʤʠʯʝʩʢʠʝ ʠ ʢʠʥʝʤʘʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʇʈ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʜʚʫʭʢʦʥʪʫʨʥʦʡ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ, ʧʦʩʪʨʦʝʥʥʳʤʠ ʥʘ ʦʩʥʦʚʝ ʇʀɼ-ʨʝʛʫʣʷʪʦʨʦʚ, ʷʚʣʷʝʪʩʷ 

ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʪʦʯʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʦ ʩʣʦʞʥʳʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ 

ʪʨʘʝʢʪʦʨʠʷʤ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʇʈ. 

ɺ ʜʠʩʩʝʨʪʘʮʠʠ ʧʨʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʨʘʩʩʤʘʪʨʠʚʘʣʩʷ ʇʈ, 

ʠʤʝʶʱʠʡ ʩʣʝʜʫʶʱʠʝ ʧʘʨʘʤʝʪʨʳ:  

ʤʘʩʩʘ ʇʈ ά     σρπ ʢʛ;   

ʤʦʤʝʥʪʳ ʠʥʝʨʮʠʠ ὐ  ρπȢς ʢʛʤ2, ὐ  ςσȢτ ʢʛʤ2, ὐ  ςσȢτ ʢʛʤ2;  

Ὠ  [18 ʅʩ/ʤ, 105 ʅʩ/ʤ, 105 ʅʩ/ʤ, 20ʅʤʩ, 80 ʅʤʩ, 80 ʅʤʩ];  

Ὠ  [18 ʅʩ2/ʤ2, 105 ʅʩ2/ʤ2, 105 ʅʩ2/ʤ2, 20 ʅʤʩ2, 80 ʅʤʩ2, 80 ʅʤʩ2];  

ὼ  π ʤ, ώ  π ʤȟᾀ  0 ʤ, ὼ  0 ʤ, ώ  0 ʤ, ᾀ  -0.1 ʤ;  

ὓ   ὨὭὥὫ (15 ʢʛ, 185 ʢʛ, 185 ʢʛ, 5 ʢʛʤ2, 19.6 ʢʛʤ2, 19.6 ʢʛʤ2). 
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ʇʈʀʃʆɾɽʅʀɽ ɹ 

ʆʧʠʩʘʥʠʝ ʤʘʣʦʛʘʙʘʨʠʪʥʦʛʦ ʧʦʜʚʦʜʥʦʛʦ ʨʦʙʦʪʘ ʄɸʈʂ  

 

ɼʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʤʘʣʦʛʘʙʘʨʠʪʥʦʛʦ ʇʈ ʄɸʈʂ (ʤʦʨʩʢʦʡ ʘʚʪʦʥʦʤʥʳʡ 

ʨʦʙʦʪʦʪʝʭʥʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ) ʜʘʥʦ ʚ ʨʘʙʦʪʝ [7]. ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇʈ 

ʄɸʈʂ ʫʢʘʟʘʥʳ ʚ ʪʘʙʣʠʮʝ ɹ.1. 

 

ʊʘʙʣʠʮʘ ɹ.1 - ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇʈ ʄɸʈʂ, ʩʦʟʜʘʥʥʦʛʦ ʚ ʀʇʄʊ ɼɺʆ ʈɸʅ ʠ ɼɺʌʋ 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʨʘʙʦʯʘʷ ʛʣʫʙʠʥʘ ʧʦʛʨʫʞʝʥʠʷ, ʤ 200 

ʄʘʩʩʘ, ʢʛ 50 

ɼʣʠʥʘ, ʤʤ 1800 

ɼʠʘʤʝʪʨ ʢʦʨʧʫʩʘ, ʤʤ 230 

ʄʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ, ʤ/ʩ 3 

ɸʚʪʦʥʦʤʥʦʩʪʴ (ʧʨʠ ʩʢʦʨʦʩʪʠ ʭʦʜʘ 1 ʤ/ʩ), ʯʘʩ 18 

 

ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʢʦʤʧʣʝʢʩ ʇʈ ʄɸʈʂ ʩʦʜʝʨʞʠʪ: 

ï  ʠʟʤʝʨʠʪʝʣʴʥʳʡ ʙʣʦʢ Mti Xsens (Xsens Technologies), ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ 

3D ʤʘʛʥʠʪʦʤʝʪʨ, 3D ʘʢʩʝʣʝʨʦʤʝʪʨ ʠ ʪʨʠ ʛʠʨʦʩʢʦʧʘ ʜʣʷ ʠʟʤʝʨʝʥʠʷ ʫʛʣʦʚʳʭ 

ʩʢʦʨʦʩʪʝʡ;  

ï ʜʦʧʣʝʨʦʚʩʢʠʡ ʠʟʤʝʨʠʪʝʣʴ ʩʢʦʨʦʩʪʠ Explorer (Teledyne RD Instrument); 

ï ʜʘʪʯʠʢ ʛʣʫʙʠʥʳ ʧʦʛʨʫʞʝʥʠʷ Citadel CTD (Teledyne RD Instrument); 

ï ʜʨʫʛʠʝ ʜʘʪʯʠʢʠ (ʩʦʣʸʥʦʩʪʠ, ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʪ. ʜ.), ʧʦʢʘʟʘʥʠʷ ʢʦʪʦʨʳʭ ʥʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʭʦʜʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʦʧʠʩʘʥʥʳʭ ʚ ʜʠʩʩʝʨʪʘʮʠʠ. 

ɼʚʠʞʠʪʝʣʴʥʦ-ʨʫʣʝʚʦʡ ʢʦʤʧʣʝʢʩ ʥʘʭʦʜʠʪʩʷ ʚ ʢʦʨʤʦʚʦʡ ʯʘʩʪʠ ʇʈ ʄɸʈʂ 

ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʝʭ ʤʘʨʰʝʚʳʭ ʜʚʠʞʠʪʝʣʝʡ ʩ ʬʠʢʩʠʨʦʚʘʥʥʳʤ ʧʦʣʦʞʝʥʠʝʤ. ʕʪʦʪ 

ʢʦʤʧʣʝʢʩ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʇʈ ʦʢʦʣʦ 3 ʤ/ʩ. ɺ 

ʢʦʨʤʦʚʦʡ ʯʘʩʪʠ ʇʈ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʳ ʯʝʪʳʨʝ ʩʪʘʙʠʣʠʟʘʪʦʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʣʦʩʢʦʩʪʷʭ. ʂʦʨʧʫʩ ʠ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʧʨʦʯʥʳʭ 

ʢʦʥʪʝʡʥʝʨʦʚ ʠʟʛʦʪʦʚʣʝʥʳ ʠʟ ʘʣʶʤʠʥʠʝʚʦʛʦ ʩʧʣʘʚʘ. 

ʆʩʥʦʚʫ ʮʠʬʨʦʚʦʡ ʩʠʩʪʝʤʳ ʧʨʦʛʨʘʤʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʇʈ ʩʦʩʪʘʚʣʷʝʪ 
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ʣʦʢʘʣʴʥʘʷ ʚʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʝʪʴ ʩ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ 

ʈʉ-ʩʦʚʤʝʩʪʠʤʳʡ ʧʨʦʤʳʰʣʝʥʥʳʡ ʢʦʤʧʴʶʪʝʨ ʠ ʥʘʙʦʨ ʤʠʢʨʦʢʦʥʪʨʦʣʣʝʨʦʚ (ʩʤ. ʨʠʩ. 

ɹ.1). ʂʦʤʧʴʶʪʝʨ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʧʦʣʥʝʥʠʝ ʧʨʦʛʨʘʤʤʳ-ʟʘʜʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʧʨʝʜʥʘʟʥʘʯʝʥ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʄʠʢʨʦʢʦʥʪʨʦʣʣʝʨʳ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʨʘʙʦʪʦʡ ʦʪʜʝʣʴʥʳʭ ʫʩʪʨʦʡʩʪʚ 

ʠ ʩʠʩʪʝʤ ʇʈ. ʉʠʩʪʝʤʘ ʧʨʦʛʨʘʤʤʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʇʈ ʧʨʝʜʥʘʟʥʘʯʝʥʘ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʛʨʘʤʤʳ-ʟʘʜʘʥʠʷ (ʤʠʩʩʠʠ), ʫʧʨʘʚʣʝʥʠʷ ʚʩʝʤʠ ʩʠʩʪʝʤʘʤʠ ʇʈ ʚʦ ʚʩʝʭ 

ʨʝʞʠʤʘʭ, ʟʘʛʨʫʟʢʠ ʤʠʩʩʠʠ ʠ ʝʝ ʪʝʩʪʠʨʦʚʘʥʠʷ ʧʝʨʝʜ ʟʘʧʫʩʢʦʤ, ʦʙʝʩʧʝʯʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʩ ʧʦʩʪʦʤ ʦʧʝʨʘʪʦʨʘ, ʦʙʝʩʧʝʯʝʥʠʷ ʩʯʠʪʳʚʘʥʠʷ 

ʥʘʢʦʧʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʩʣʝ ʚʩʧʣʳʪʠʷ ʇʈ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʠʣʠ ʧʦʩʣʝ ʧʦʜʲʝʤʘ 

ʥʘ ʙʦʨʪ ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʩʫʜʥʘ. ʄʠʩʩʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʨʦʛʨʘʤʤʫ, 

ʩʦʜʝʨʞʘʱʫʶ ʚʳʟʦʚʳ ʩʧʝʮʠʘʣʴʥʳʭ ʬʫʥʢʮʠʡ ð ʢʦʤʘʥʜ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ 

ʜʝʣʷʪʩʷ ʥʘ ʪʨʠ ʢʣʘʩʩʘ: ʢʦʤʘʥʜʳ ʫʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʝʤ, ʢʦʤʘʥʜʳ ʫʧʨʘʚʣʝʥʠʷ 

ʙʦʨʪʦʚʳʤʠ ʫʩʪʨʦʡʩʪʚʘʤʠ, ʢʦʤʘʥʜʳ ʟʘʧʨʦʩʘ ʜʘʥʥʳʭ. ɺʩʸ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʨʘʙʦʪʘʝʪ ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ ʆʉ Linux.  

 

 

ʈʠʩʫʥʦʢ ɹ.1 - ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʣʦʢʘʣʴʥʦʡ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʝʪʠ ʇʈ ʄɸʈʂ 
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