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ɺʚʝʜʝʥʠʝ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ. ɾʠʜʢʦʝ ʩʦʩʪʦʷʥʠʝ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʨʘʩ-

ʧʨʦʩʪʨʘʥʥyʥʳʭ ʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʦʩʪʦʷʥʠʝʤ ʚʝʱʝʩʪʚʘ. ʆʩʥʦʚʥʳʤ ʭʘ-

ʨʘʢʪʝʨʥʳʤ ʩʚʦʡʩʪʚʦʤ ʞʠʜʢʦʩʪʝʡ ʷʚʣʷʝʪʩʷ ʠʭ ʪʝʢʫʯʝʩʪʴ. ʇʦʵʪʦʤʫ, ʧʨʠ ʧʨʘʢ-

ʪʠʯʝʩʢʠʭ ʧʨʠʤʝʥʝʥʠʷʭ ʞʠʜʢʦʩʪʝʡ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʭʦ-

ʜʷʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʟʥʘʥʠʷ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʠʭ ʪʝʢʫʯʝʩʪʴ ʚʷʟʢʦʫʧʨʫʛʠʝ ʩʚʦʡ-

ʩʪʚʘ.  

ʇʨʠ ʪʝʭʥʠʯʝʩʢʠʭ ʵʢʩʧʣʫʘʪʘʮʠʷʭ, ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʭʦʞʜʝʥʠʷ 

ʞʠʜʢʦʩʪʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʚʥʝʰʥʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ, ʠ ʚ ʙʦʣʴ-

ʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʘʭʦʜʷʪʩʷ ʚ ʥʝʨʘʚʥʦʚʝʩʥʦʤ ʜʠʥʘʤʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ. ʀʩ-

ʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʩʚʦʡʩʪʚʘ ʠ ʟʥʘʯʝʥʠʠ ʚʷʟʢʦʫʧʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʞʠʜʢʦʩʪʝʡ, ʧʨʠ ʚʳʩʦʢʦʠʥʪʝʥʩʠʚʥʳʭ ʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦ-

ʮʝʩʩʘʭ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʠʭ ʘʥʘʣʦʛʠʯʥʳʭ ʩʚʦʡʩʪʚ, ʧʨʠ ʤʝʜʣʝʥʥʳʭ 

ʠ ʨʘʚʥʦʚʝʩʥʳʭ ʧʨʦʮʝʩʩʘʭ ʠ ʟʘʚʠʩʷʪ, ʢʘʢ ʦʪ ʯʘʩʪʦʪʳ ʚʥʝʰʥʝʛʦ ʚʦʤʫʱʝʥʠʷ, ʪʘʢ 

ʠ ʦʪ ʧʨʠʨʦʜʳ ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʥʠʭ ʚʥʫʪʨʝʥʥʠʭ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʷʟʢʦ-

ʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʞʠʜʢʦʩʪʝʡ ʩ ʫʯʸʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʭ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʪʨʫʢ-

ʪʫʨʳ ʠ ʚʢʣʘʜʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʥʠʭ ʚʥʫʪʨʝʥʥʠʭ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʤʦʞʥʦ ʫʩʧʝʰʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʝ ʩʪʨʦʛʠʭ ʤʝʪʦʜʦʚ ʩʪʘʪʠʩʪʠʯʝ-

ʩʢʦʡ ʪʝʦʨʠʠ ʞʠʜʢʦʛʦ ʩʦʩʪʦʷʥʠʷ.  

ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʦʙʦʙʱʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ 

ʪʝʦʨʠʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʞʠʜʢʠʭ ʩʠʩʪʝʤʘʭ, ʠʟʫʯʝʥʠʝ ʠ ʘʥʘʣʠʟ ʤʝʭʘ-

ʥʠʟʤʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʥʠʭ ʚʥʫʪʨʝʥʥʠʭ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʦʧʨʝ-

ʜʝʣʝʥʠʝ ʚʢʣʘʜʘ ʧʦʩʣʝʜʥʠʭ ʚ ʜʠʥʘʤʠʯʝʩʢʠʝ ʚʷʟʢʦʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʞʠʜʢʦʩʪʝʡ 

ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʩʦʩʪʦʷʥʠʷ ʠ ʯʘʩʪʦʪ rʚʥʝʰʥʝʛʦ 

ʚʦʟʤʫʱʝʥʠʷ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ ʪʝʦʨʠʠ ʞʠʜʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʦʧʨʝ-

ʜʝʣʝʥʘ ʢʘʢ ʦʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʥʘʩʪʦʷʱʝʡ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ.   

ʉʦʩʪʦʷʥʠʝ ʚʦʧʨʦʩʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʝ ʪʨʫʜʥʦʩʪʠ, ʤʦʣʝʢʫ-

ʣʷʨʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʞʠʜʢʦʩʪʝʡ ʫʩʧʝʰʥʦ ʨʘʟʚʠʚʘʝʪʩʷ. ɿʘʤʝʪʥʳʝ ʨʝ-
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ʟʫʣʴʪʘʪʳ ʜʦʩʪʠʛʥʫʪʳ ʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʨʘʚʥʦʚʝʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʞʠʜ-

ʢʦʩʪʝʡ [1,2]. ɿʜʝʩʴ, ʧʨʦʙʣʝʤʘ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʚʷʟʴ ʤʝʞʜʫ ʨʘʚʥʦʚʝʩʥʳʤʠ ʪʝʨ-

ʤʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʞʠʜʢʦʩʪʝʡ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠʭ ʤʦʣʝʢʫʣʷʨ-

ʥʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʦʙʱʝʤ ʚʠʜʝ ʨʝʰʝʥʘ.  

ʉʬʦʨʤʫʣʠʨʦʚʘʥʳ ʠ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʥʝʩʢʦʣʴʢʠʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʠ ʪʝʦʨʠʷ 

ʥʝʨʘʚʥʦʚʝʩʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʞʠʜʢʦʩʪʷʭ [2-4]. ɺ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʞʠʜʢʦʩʪʝʡ, ʢʘʢ 

ʨʳʭʣʳʭ ʪʚʸʨʜʳʭ ʪʝʣ, ʧʦʣʫʯʠʣʦ ʰʠʨʦʢʦʝ ʨʘʟʚʠʪʠʝ çʜʳʨʦʯʥʘʷè ʪʝʦʨʠʷ ʠʣʠ 

ʪʝʦʨʠʷ çʩʚʦʙʦʜʥʦʛʦ ʦʙʲʸʤʘè ʞʠʜʢʦʩʪʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʷʭ [3].  

ʉ ʦʙʥʘʨʫʞʝʥʠʝʤ ʚ ʞʠʜʢʦʩʪʷʭ ʥʘʣʠʯʠʷ ʙʣʠʞʥʝʛʦ ʨʘʜʠʘʣʴʥʦʛʦ ʧʦʨʷʜʢʘ 

ʩʪʘʣʘ ʙʫʨʥʦ ʨʘʟʚʠʚʘʪʴʩʷ ʪʝʦʨʠʷ ʢʦʨʨʝʣʷʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʠ ʩʚʷʟʘʥʥʳʡ ʩ ʥʝʡ 

ʤʝʪʦʜ ʢʠʥʝʪʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ [4].  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʥʘʨʷʜʫ ʩ ʜʨʫʛʠʤʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʜʣʷ 

ʦʧʠʩʘʥʠʷ ʥʝʨʘʚʥʦʚʝʩʥʳʭ ʩʚʦʡʩʪʚ ʞʠʜʢʠʭ ʩʠʩʪʝʤ, ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʠ 

ʤʝʪʦʜ ʥʝʨʘʚʥʦʚʝʩʥʳʭ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʅʌʈ) ʤʦʣʝʢʫʣ [5].  ʇʦ ʤʥʝ-

ʥʠʶ ʤʥʦʛʠʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʵʪʦʪ ʤʝʪʦʜ ʥʝ ʩʦʜʝʨʞʠʪ ʥʝʢʦʪʦʨʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, 

ʧʨʠʩʫʱʠʭ ʜʨʫʛʠʤ ʤʝʪʦʜʘʤ ʤʦʣʝʢʫʣʷʨʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʥʝʨʘʚʥʦ-

ʚʝʩʥʳʭ ʩʚʦʡʩʪʚ ʞʠʜʢʦʩʪʝʡ ʠ ʝʛʦ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʣʦʞʥʳʭ 

ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʞʠʜʢʠʭ ʩʠʩʪʝʤ [6].   

ɺʤʝʩʪʝ ʩ ʵʪʠʤ, ʤʥʦʛʠʝ ʚʦʧʨʦʩʳ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʥʝʦʙʨʘʪʠʤʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʞʠʜʢʦʩʪʷʭ, ʦʩʦʙʝʥʥʦ ʚ ʩʣʦʞʥʳʭ ʤʥʦʛʦʘʪʦʤʥʳʭ 

ʞʠʜʢʠʭ ʩʠʩʪʝʤʘʭ, ʦʩʪʘʶʪʩʷ ʦʪʢʨʳʪʳʤʠ. ʈʘʟʚʠʪʳʝ ʜʣʷ ʧʨʦʩʪʳʭ ʞʠʜʢʦʩʪʝʡ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʪʝʦʨʠʠ ʥʝ ʤʦʛʫʪ ʫʯʠʪʳʚʘʪʴ ʩʚʷʟʘʥʥʳʝ ʩ ʬʦʨʤʦʡ ʠ ʦʨʠʝʥʪʘʮʠ-

ʝʡ ʤʦʣʝʢʫʣ ʩʚʦʡʩʪʚʘ ʩʣʦʞʥʳʭ ʞʠʜʢʦʩʪʝʡ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʦʡ ʮʝʣʠ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʙʳ-

ʣʘ ʦʧʨʝʜʝʣʝʥʘ ʦʙʦʙʱʝʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʦʜʘ ʅʌʈ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʩʣʦʞʥʳʭ ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ 

ʩ ʫʯʸʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʫʛʣʦʚʳʭ ʦʨʠʝʥʪʘʮʠʡ ʩʣʦʞʥʳʭ ʤʦʣʝʢʫʣ ʠ ʚʢʣʘʜʦʚ, 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʞʠʜʢʦʩʪʷʭ ʚʥʫʪʨʝʥʥʠʭ ʪʝʨʤʠʯʝʩʢʠʭ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʠʟʤʝʥʝʥʠʷ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘ-

ʤʝʪʨʦʚ ʩʦʩʪʦʷʥʠʷ ʠ ʯʘʩʪʦʪ rʚʥʝʰʥʝʛʦ ʚʦʟʤʫʱʝʥʠʷ.  
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ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʡ ʮʝʣʠ ʙʳʣʦ ʟʘʧʣʘʥʠʨʦʚʘʥʦ ʨʝʝhʥʠʝ ʩʣʝʜʫʶʱʠʭ 

ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ:  

-ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʠ ʧʨʠʤʝʥʝʥʠʝ ʦʙʦʙʱʸʥʥʦʛʦ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʣʦʞʥʳʭ 

ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʞʠʜʢʦʩʪʝʡ ʅʌʈ [5,6] ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʷʟʢʦ-

ʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ; 

-ʚʳʚʦʜ ʟʘʤʢʥʫʪʦʡ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʷ ʦʙʦʙʱʸʥʥʦʡ (ʨʝʣʘʢʩʘʮʠʦʥʥʦʡ) 

ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʜʣʷ ʦʧʠʩʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʩʣʦʞʥʳʭ 

ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ;  

-ʦʧʨʝʜʝʣʝʥʠʝ ʦʙʱʠʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦ-

ʵʬʬʠʮʠʝʥʪʦʚ ʚʷʟʢʦʩʪʝʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ ʫʧʨʫ-

ʛʦʩʪʠ, ʢʦʨʨʝʢʪʥʦ ʫʯʠʪʳʚʘʶʱʠʭ ʚʢʣʘʜʳ ʩʪʨʫʢʪʫʨʳ ʞʠʜʢʦʩʪʝʡ ʠ ʭʘʨʘʢʪʝʨʘ 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʥʠʭ ʚʥʫʪʨʝʥʥʠʭ ʪʝʨʤʠʯʝʩʢʠʭ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ; 

-ʚʳʙʦʨ ʨʘʚʥʦʚʝʩʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʩʦʟʜʘʥʠʝ ʘʣʛʦʨʠʪʤʦʚ ʚʳʯʠʩʣʝʥʠʷ ʥʘ 

ʕɺʄ ʠ ʧʨʦʚʝʜʝʥʠʝ ʯʠʩʣʝʥʥʳʭ ʨʘʩʯʸʪʦʚ ʟʘʚʠʩʠʤʦʩʪʝʡ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʷʟʢʦ-

ʫʧʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ ʢʦʥʢʨʝʪʥʳʭ ʤʦʜʝʣʝʡ ʦʜʥʦʘʪʦʤʥʳʭ, ʜʚʫʭʘʪʦʤʥʳʭ ʠ ʤʥʦ-

ʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ ʦʪ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʦʩʪʦʷʥʠʷ ʠ ʯʘʩʪʦ-

ʪʳ ʚʥʝʰʥʝʛʦ ʚʦʟʤʫʱʝʥʠʷ. 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʪʁʩʷ ʜʠʥʘʤʠʯʝʩʢʠʝ ʚʷʟʢʦʫʧʨʫʛʠʝ ʩʚʦʡ-

ʩʪʚʘ ʦʜʥʦʘʪʦʤʥʳʭ ʠ ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ.   

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʠʟʙʨʘʥʳ ʤʝʪʦʜ ʅʌʈ, 

ʤʝʪʦʜʳ ʯʠʩʣʝʥʥʳʭ ʨʘʩʯʸʪʦʚ ʥʘ ʕɺʄ ʠ ʜʨʫʛʠʝ ʤʝʪʦʜʳ. 

     ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʧʦʣʫʯʝʥʥʳʭ ʚ ʜʠʩʩʝʨʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʳ. ɺʧʝʨʚʳʝ:  

-ʧʦʣʫʯʝʥʘ ʟʘʤʢʥʫʪʘʷ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠ ̫ʦʙʦʙʱʸʥʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʢʠ 

ʜʣʷ ʢʦʤʧʦʥʝʥʪ ʪʝʥʟʦʨʦʚ ʚʷʟʢʠʭ ʥʘʧʨʷʞʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʘ ̫ʠʩʩʣʝʜʦʚʘʪʴ ʜʠ-

ʥʘʤʠʯʝʩʢʠʝ ʚʷʟʢʦʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ ʩ ʫʯʸʪʦʤ ʚʢʣʘ-

ʜʦʚ ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʥʠʭ ʪʝʨʤʠʯʝʩʢʠʭ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ;  

- ʧʨʦʚʝʜʸʥ ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʤʦʣʝʢʫʣʷʨʥʳʝ ʤʝʭʘʥʠʟʤʳ ʚʥʫʪʨʝʥʥʠʭ 

ʪʝʨʤʠʯʝʩʢʠʭ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʩʝ 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʤʦʜʝʣʠ ʞʠʜʢʦʩʪʠ ʨʝʣʘʢʩʘʮʠʦʥʥʳʝ 
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ʧʨʦʮʝʩʩʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʯʝʨʝʟ ʪʨʠ ʦʩʥʦʚʥʳʝ ʨʝʣʘʢʩʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ - 

ʪʨʘʥʩʣʷʮʠʦʥʥʳʝ (ʐ ȟ ʚʨʘʱʘʪʝʣʴʥʳʝ (ʐ  ʠ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʝ (ʐ ;  

- ʧʦʣʫʯʝʥ rʫʧʨʦʱʸʥʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʚʷʟʢʦʫʧʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ ʞʠʜʢʠʭ ʩʠʩʪʝʤ, ʚ ʢʦʪʦʨʳʭ ʦʙʤʝʥ ʵʥʝʨʛʠʝʡ ʤʝʞʜʫ 

ʦʜʠʥʘʢʦʚʳʤʠ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ ʤʦʣʝʢʫʣ ʧʨʦʠʩʭʦʜʠʪ ʛʦʨʘʟʜʦ ʙʳʩʪʨʝʝ, ʯʝʤ 

ʦʙʤʝʥ ʵʥʝʨʛʠʝʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ (ʪ.ʝ. ʧʨʠ ȟʐȟʐ Ḻ

ʐ ; ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩ ʫʯʸʪʦʤ ʪʦʣʴʢʦ ʪʨʘʥʩʣʷʮʠʦʥʥʳʭ 

ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦ ʦʧʠʩʳʚʘʶʪ ʜʠʥʘʤʠʯʝʩʢʠʝ 

ʚʷʟʢʦʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʧʨʦʩʪʳʭ ʦʜʥʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ;  

-ʠʩʩʣʝʜʦʚʘʥr  ʜʠʥʘʤʠʯʝʩʢʠʝ ʚʷʟʢʦʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʞʠʜʢʠʭ ʩʠʩʪʝʤ, 

ʛʜʝ ʦʙʤʝʥ ʵʥʝʨʛʠʝʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ ʧʨʦʠʩʭʦʜʠʪ 

ʙʳʩʪʨʝʝ, ʯʝʤ ʦʙʤʝʥ ʵʥʝʨʛʠʝʡ ʤʝʞʜʫ ʦʜʠʥʘʢʦʚʳʤʠ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ, ʪ.ʝ. 

ʢʦʛʜʘ (ʐȟʐ ḻʐ ); ʧʦʣʫʯʝʥ rʫʧʨʦʱʸʥʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ, ʢʦ-

ʪʦʨʳʝ ʫʯʠʪʳʚʘʶʪ ʚʢʣʘʜʳ ʚʩʝʭ ʪʨʸʭ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʦʟʚʦʣʷʶʪ 

ʦʧʠʩʘʪʴ ʜʠʥʘʤʠʯʝʩʢʠʝ ʚʷʟʢʦʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʩʣʦʞʥʳʭ ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜ-

ʢʦʩʪʝʡ;  

-ʨʘʩʩʤʦʪʨʝʥʳ ʘʩʠʤʧʪʦʪʠʯʝʩʢʠʝ ʧʦʚʝʜʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʚʷʟʢʦʫʧʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ ʞʠʜʢʦʩʪʝʡ ʧʨʠ ʧʨʝʜʝʣʴʥʦ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʠ 

ʧʨʝʜʝʣʴʥʦ ʚʳʩʦʯʘʩʪʦʪʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ  

ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʧʨʦʮʝʩʩʘʭ (’†O π) ʜʠʥʘʤʠʯʝʩʢʠʝ ʚʷʟʢʦʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ 

ʞʠʜʢʦʩʪʝʡ ʦʧʠʩʳʚʘʶʪʩʷ ʥʠʟʢʦʯʘʩʪʦʪʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʚʷʟʢʦʩʪʝʡ, ʘ ʧʨʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʧʨʦʮʝʩʩʘʭ (’†O Њ) ʟʥʘʯʝʥʠʷʤʠ ʚʳʩʦʢʦ-

ʯʘʩʪʦʪʥʳʭ ʤʦʜʫʣʝʡ ʫʧʨʫʛʦʩʪʠ ʞʠʜʢʦʩʪʠ; ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʦʜʥʦʘʪʦʤʥʳʭ 

ʞʠʜʢʦʩʪʷʭ ʠʤʝʝʪ ʤʝʩʪʦ ʦʜʥʘ ʨʝʣʘʢʩʘʮʠʦʥʥʘʷ ʦʙʣʘʩʪʴ ʩ ʭʘʨʘʢʪʝʨʥʳʤ 

ʚʨʝʤʝʥʝʤ ʨʝʣʘʢʩʘʮʠʠ †, ʘ ʚ ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʷʭ ʠʤʝʝʪ ʤʝʩʪʦ, ʢʘʢ ʤʠ-

ʥʠʤʫʤ, ʜʚʝ ʨʝʣʘʢʩʘʮʠʦʥʥʳʝ ʦʙʣʘʩʪʠ ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ ʚʨʝʤʝʥʘʤʠ ʨʝʣʘʢʩʘʮʠʠ 

ʐ ʠ †̞̕  
. 

-ʩʦʩʪʘʚʣʝʥ ʘʣʛʦʨʠʪʤ ʠ ʧʨʦʚʝʜʝʥ ʯʠʩʣʝʥʥʳʝ ʨʘʩʯʸʪʳ ʟʘʚʠʩʠʤʦʩʪʠ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʷʟʢʦʫʧʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʜʥʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ (ʞʠʜʢʦʛʦ 
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ʘʨʛʦʥʘ), ʥʝʧʦʣʷʨʥʳʭ ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ (ʞʠʜʢʦʛʦ ʘʟʦʪʘ ʠ ʞʠʜʢʦʛʦ 

ʢʠʩʣʦʨʦʜʘ), ʠ ʧʦʣʷʨʥʳʭ ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ (ʚʦʜʳ ʠ ʞʠʜʢʦʛʦ ʘʤʠʘʢʘ) 

ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʣʦʪʥʦʩʪʠ; ʚʳʷʚʣʝʥʘ ʦʧʨʝʜʝʣʷʶʱʘʷ ʨʦʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʤʦʣʝʢʫʣ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʚʩʝʭ ʪʠʧʦʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʤʦʜʝʣʝʡ ʞʠʜʢʦʩʪʝʡ; 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚʦʟʤʦʞʥʦ-

ʩʪʴʶ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʦʮʝʥʢʠ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʠ ʚʷʟʢʦʫʧʨʫʛʠʭ ʠ 

ʜʨʫʛʠʭ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʩʪʳʭ ʠ ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ 

ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ. ʇʦʣʫʯʝʥʥʳʝ ʯʠʩʣʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʨʘʩʰʠʨʷʶʪ ʙʘʟʫ ʜʘʥʥʳʭ ʦ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚʘʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʞʠʜʢʦʩʪʝʡ 

ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʵʢʩʧʣʫʘʪʘʮʠʠ.  

ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ ʠ ʯʠʩʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʠ ʭʘʨʘʢʪʝʨʥʳʭ ʚʨʝʤʸʥ ʨʝʣʘʢʩʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦ-

ʚʘʥʳ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʜʨʫʛʠʭ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦ-

ʩʪʳʭ ʠ ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʘʢʫʩʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ.  

ʄʘʪʝʨʠʘʣʳ ʜʠʩʩʝʨʪʘʮʠʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʦʢʪʦʨʘʥʪʘʤ, ʘʩʧʠ-

ʨʘʥʪʘʤ, ʩʦʠʩʢʘʪʝʣʷʤ, ʤʘʛʠʩʪʨʘʤ ʠ ʩʪʫʜʝʥʪʘʤ ʩʪʘʨʰʠʭ ʢʫʨʩʦʚ ʬʠʟʠʯʝʩʢʠʭ, 

ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ 

ʠʤʠ ʥʘʫʯʥʳʭ ʠ ʜʠʧʣʦʤʥʳʭ ʨʘʙʦʪ. 

 ɺʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ ʧʦʣʦʞʝʥʠʷ: 

-ʟʘʤʢʥʫʪʫʶ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠ ̫ʦʙʦʙʱʸʥʥʦʡ (ʨʝʣʘʢʩʘʮʠʦʥʥʦʡ) ʛʠʜʨʦ-

ʜʠʥʘʤʠʢʠ ʜʣʷ ʢʦʤʧʦʥʝʥʪ ʪʝʥʟʦʨʦʚ ʥʘʧʨʷʞʝʥʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʦʩʪʫʧʘʪʝʣʴ-

ʥʳʤʠ (t), ʚʨʘʱʘʪʝʣʴʥʳʤʠ (r) ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ ʥʝʩʬʝʨʠʯʝʩʢʠʭ ʤʦʣʝʢʫʣ ʠ ʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ (tr, rt) ; 

-ʦʙʱʠʝ ʠ ʫʧʨʦʱʸʥʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦ-

ʵʬʬʠʮʠʝʥʪʦʚ ʚʷʟʢʦʩʪʝʡ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ ʫʧʨʫʛʦʩʪʠ, ʢʦʨʨʝʢʪʥʦ ʫʯʠ-

ʪʳʚʘʶʱʠʭ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʫʢʪʫʨʳ ʠ ʚʢʣʘʜʳ ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʦʜʥʦʘʪʦʤʥʳʭ ʠ 

ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʷʭ ʚʥʫʪʨʝʥʥʠʭ ʪʝʨʤʠʯʝʩʢʠʭ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩ-

ʩʦʚ; 
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-ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ ʠ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʣʝʢʫʣʷʨʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʧʨʦʩʪʳʭ ʠ ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʷʭ ʚʥʫʪʨʝʥ-

ʥʠʭ ʪʝʨʤʠʯʝʩʢʠʭ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ; 

-ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʘʩʠʤʧʪʦʪʠʯʝʩʢʦʛʦ ʧʦʚʝʜʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʷʟʢʦ-

ʫʧʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ ʚ ʦʙʣʘʩʪʷʭ ʧʨʝʜʝʣʴʥʦ ʚʳʩʦʢʠʭ 

ʠ ʧʨʝʜʝʣʴʥʦ ʥʠʟʢʠʭ ʯʘʩʪʦʪʘʭ ʚʥʝʰʥʝʛʦ ʚʦʟʤʫʱʝʥʠʷ; 

-ʘʣʛʦʨʠʪʤ ʚʳʯʠʩʣʝʥʠʡ ʠ ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʨʘʩʯʪyʘ ʟʘʚʠʩʠʤʦʩʪʠ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʷʟʢʦʫʧʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ ʘʨʛʦʥʘ, ʘʟʦʪʘ, ʢʠʩʣʦʨʦʜʘ, ʘʤʤʠʘʢʘ ʠ 

ʚʦʜʳ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʣʦʪʥʦʩʪʠ ʠ ʯʘʩʪʦʪʳ ʚʥʝʰʥʝʛʦ ʚʦʟʤʫʱʝʥʠʷ. 

ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ. ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ 

ʜʦʣʦʞʝʥʳ ʥʘ: ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʌʠʟʠʢʘ ʢʦʥʜʝʥʩʠʨʦ-

ʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷè (ɼʫʰʘʥʙʝ , 2004); 3rd International Conference PLMMP 

(Kyiv, 2005); ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʌʠʟʠʢʘ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʦʛʦ ʩʦ-

ʩʪʦʷʥʠʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤè (ɼʫʰʘʥʙʝ  2004, 2006):  ʥʘʫʯʥʦ-

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʬʠʟʠʢʠ ʠ ʘʩʪʨʦʬʠʟʠ-

ʢʠè,  ʧʦʩʚʷʱʸʥʥʦʡ 100-ʣʝʪʠʶ ʉʊʆ ʕʡʥʰʪʝʡʥʘ ʠ 40-ʣʝʪʠʶ ʬʠʟʠʯʝʩʢʦʛʦ ʬʘ-

ʢʫʣʴʪʝʪʘ ʊɻʅʋ (ɼʫʰʘʥʙʝ, 2005); ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɺʢʣʘʜʳ 

ɸʚʠʮʝʥʥʳ ʠ ʕʡʥʰʪʝʡʥʘ ʚ ʨʘʟʚʠʪʠʠ ʝʩʪʝʩʪʚʦʟʥʘʥʠʷè, ʧʦʩʚʷʱʸʥʥʦʡ 100-

ʣʝʪʠʶ ʉʊʆ ʕʡʥʰʪʝʡʥʘ (ʂʫʨʛʘʥ-ʊʶʙʝ (ʊʘʜʞʠʢʠʩʪʘʥ), 2005);  ʥʘʫʯʥʦ-

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʨʦʬʝʩʩʦʨʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ ʊʘʜ-

ʞʠʢʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ (ɼʫʰʘʥʙʝ, 2006);  

 III  ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠ-

ʪʠʷ ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʚ ʍʍI ʚʝʢʝè (ʊʊʋ, ɼʫʰʘʥʙʝ 2008); V ʤʝʞʜʫʥʘʨʦʜ-

ʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʬʠʟʠʢʠè, (ɼʫʰʘʥʙʝ, 2011);  VIII  

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʇʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ 

ʥʘʫʢʠ ʠ ʦʙʨʘʟʦʚʘʥʠʷè (ʊʊʋ, ɼʫʰʘʥʙʝ, 2016); ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʡ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʇʨʦʙʣʝʤʳ ʤʝʪʘʣʣʫʨʛʠʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʠ ʧʫʪʠ ʠʭ 

ʨʝʰʝʥʠʷè (ɼʫʰʘʥʙʝ, 2016.); ʥʘʫʯʥʦ-ʪʝʦʨʝʪʠʯʝʩʢʦʡ  ʢʦʥʬʝʨʝʥʮʠʠ ʧʨʦʬʝʩʩʦʨ-

ʩʢʦ-ʧʨʝʧʦʜʘʚʘʪʝʣʴʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʩʦʪʨʫʜʥʠʢʦʚ ʊʅʋ çɺʦʜʘ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ 

ʨʘʟʚʠʪʠʷ, 2018-2028 ʛʦʜʳè.(ɼʫʰʘʥʙʝ 2018); VI ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 
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çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʬʠʟʠʢʠ. (ɼʫʰʘʥʙʝ, 2018,); ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʥʘʫʯʥʦ- 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʕʥʝʨʛʝʪʠʢʘ ʊʘʜʞʠʢʠʩʪʘʥʘ: ʘʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝ-

ʤʳ ʠ ʧʫʪʠ ʠʭ ʨʝʰʝʥʠʷè, (ʌʠʣʠʘʣ ʄʕʀ, ɼʫʰʘʥʙʝ, 2019); ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʕʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ ʊʘʜʞʠʢʠʩʪʘʥʘ. ʇʨʦ-

ʙʣʝʤʳ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ, ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʟʦʙʥʦʚ-

ʣʷʝʤʳʭ ʠʩʪʦʯʥʠʢʦʚ ʵʥʝʨʛʠʠè. (ʬʠʣʠʘʣ ʄʕʀ, ɼʫʰʘʥʙʝ, 2021); ʤʝʞʜʫʥʘʨʦʜ-

ʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ ʠ ʠʥʞʝʥʝʨʥʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷè. (ʊʊʋ, ɼʫʰʘʥʙʝ,2021); ʥʘʫʯʥʳʭ ʬʠ-

ʟʠʯʝʩʢʠʭ ʩʝʤʠʥʘʨʘʭ ʊʘʜʞʠʢʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʌʠʟʠʢʦ-

ʪʝʭʥʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʠʤʝʥʠ ʉ.ʋ. ʋʤʘʨʦʚʘ ʅɸʅ ʊʘʜʞʠʢʠʩʪʘʥʘ, ʊʘʜʞʠʢ-

ʩʢʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʘʢʘʜʝʤʠʢʘ ʄ.ʉ. ʆʩʠʤʠ. 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʩʦʠʩʢʘʪʝʣʷ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ ʚ ʩʙʦʨʝ ʠʥʬʦʨʤʘ-

ʮʠʠ, ʩʦʩʪʘʚʣʝʥʠʝ ʦʙʟʦʨʘ, ʧʨʦʚʝʜʝʥʠʝ ʯʠʩʣʝʥʥʳʭ ʨʘʩʯʪyʦʚ ʠ ʦʬʦʨʤʣʝʥʠʷ ʜʠʩ-

ʩʝʨʪʘʮʠʠ. ʏʘʩʪʴ ʩʠʩʪʝʤ ʫʨʘʚʥʝʥʠʡ ʦʙʦʙʱʥyʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʢʠ, ʧʦʟʚʦʣʷʶ-

ʱʝʡ ʠʩʩʣʝʜʦʚʘʪʴ ʜʠʥʘʤʠʯʝʩʢʠʝ ʚʷʟʢʦʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜ-

ʢʦʩʪʝʡ, ʦʙʱʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠ ̫ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʚʷʟʢʦʩʪʝʡ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ ʫʧʨʫʛʦʩʪʠ ʧʦʣʫʯʝʥ rʜʠʩʩʝʨʪʘʥʪʦʤ. 

 ʇʫʙʣʠʢʘʮʠʠ. ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʠ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ 18 

ʨʘʙʦʪʘʭ, 4 ʠʟ ʢʦʪʦʨʳʭ ʚ ʞʫʨʥʘʣʘʭ ʠʟ ʇʝʨʝʯʥʷ ɺɸʂ ʈʌ.  

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʜʠʩʩʝʨʪʘʮʠʠ. ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, 

ʯʝʪʳʨʸʭ ʛʣʘʚ, ʟʘʢʣʶʯʝʥʠʷ ʠ ʩʧʠʩʢʘ ʮʠʪʠʨʦʚʘʥʥʦʡ ʣʠʪʝʨʘʪʫʨʳ. ɼʠʩʩʝʨʪʘʮʠʷ 

ʠʟʣʦʞʝʥʘ ʥʘ 123 ʩʪʨʘʥʠʮʘʭ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ, ʚʢʣʶʯʘʷ 20 ʨʠʩʫʥʢʦʚ, 12 

ʪʘʙʣʠʮ ʠ ʩʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ ʠʟ 128 ʥʘʠʤʝʥʦʚʘʥʠʡ. 

ʂʈɸʊʂʆɽ ʉʆɼɽʈɾɸʅʀɽ ʈɸɹʆʊʓ 

 

ɺʦ ʚʚʝʜʝʥʠʠ ʦʙʦʩʥʦʚʘʥʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʧʨʝʜʝʣʝʥʳ 

ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ, ʘʥʘʣʠʟʠʨʦʚʘʥʘ ʩʦʩʪʦʷʥʠʷ ʠʟʫʯʝʥʥʦ-

ʩʪʠ ʠʩʩʣʝʜʫʝʤʳʭ ʚ ʜʠʩʩʝʨʪʘʮʠʠ ʧʨʦʙʣʝʤ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʥʘʫʯʥʘʷ ʥʦʚʠʟʥʘ 

ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 
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ɺ ʧʝʨʚʦʡ ʛʣʘʚʝ ʘʥʘʣʠʟʠʨʦʚʘʥʘ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʦʤʫ ʠ ʪʝʦʨʝʪʠʯʝʩʢʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʞʠʜʢʦ-

ʩʪʝʡ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʪʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʤ 

ʨʘʙʦʪʘʤ, ʚ ʢʦʪʦʨʳʭ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʢʣʘʜʳ ʪʝʨʤʠʯʝʩʢʠʭ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʚʷʟʢʦʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʞʠʜʢʦʩʪʝʡ.  

 ɺʦ ʚʪʦʨʦʡ ʛʣʘʚʝ ʧʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ ʠ ʧʨʠʥʮʠʧʳ ʩʪʘʪʠʩʪʠ-

ʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʩʣʦʞʥʳʭ ʞʠʜʢʠʭ ʩʠʩʪʝʤ. ʆʧʨʝʜʝʣʝʥʘ ʬʠʟʠʯʝʩʢʘʷ ʤʦʜʝʣʴ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʞʠʜʢʦʡ ʩʠʩʪʝʤʳ ʠ ʥʘʙʦʨ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ, ʦʧʨʝʜʝ-

ʣʷʶʱʠʝ ʥʝʨʘʚʥʦʚʝʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʞʠʜʢʦʩʪʠ. ɺ ʨʘʤʢʘʭ ʧʨʝʥʝʙʨʝʞʝʥʠʠ ʚʢʣʘ-

ʜʦʚ ʜʠʬʬʫʟʠʦʥʥʳʭ ʠ ʪʝʨʤʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʞʠʜʢʦʩʪʠ ʥʘ ʠʭ ʚʷʟʢʦʫʧʨʫʛʠʝ 

ʩʚʦʡʩʪʚʘ ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʟʘʤʢʥʫʪʘʷ ʩʠʩʪʝʤʘ ʦʙʦʙʱʸʥʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʢʠ 

ʜʣʷ ʢʦʤʧʦʥʝʥʪ ʪʝʥʟʦʨʦʚ ʥʘʧʨʷʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʠʩʩʣʝʜʦʚʘʪʴ ʜʠʥʘ-

ʤʠʯʝʩʢʠʝ ʚʷʟʢʦʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ. ɺ ʣʦʢʘʣʴʥʦ-

ʨʘʚʥʦʚʝʩʥʦʤ ʧʨʠʙʣʠʞʝʥʠʝ ʦʧʨʝʜʝʣʝʥʳ ʩʪʘʪʠʯʝʩʢʠʝ ʤʦʜʫʣʠ ʫʧʨʫʛʦʩʪʠ ʤʥʦ-

ʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ. 

 ɺ ʪʨʝʪʝʡ ʛʣʘʚʝ ʦʧʨʝʜʝʣʝʥʘ ʷʚʥʳʝ ʚʳʨʘʞʝʥʠʷ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʠʩ-

ʪʦʯʥʠʢʦʚ, ʧʨʦʚʝʜʝʥʘ ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʚʭʦʜʷʱʠʭ ʚ ʥʠʭ ʚʨʝʤʸʥ ʨʝʣʘʢʩʘʮʠʠ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚʩʝ ʭʘʨʘʢʪʝʨʥʳʝ ʚʨʝʤʝʥʘ, ʠʤʝʶʱʠʝʩʷ ʚ ʞʠʜʢʦʩʪʠ ʪʝʨʤʠʯʝʩʢʠʝ 

ʨʝʣʘʢʩʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʚʳʨʘʞʘʶʪʩʷ ʯʝʨʝʟ ʭʘʨʘʢʪʝʨʥʳʝ ʚʨʝʤʷ ʪʨʠ ʦʩʥʦʚ-

ʥʳʭ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚï ʪʨʘʥʩʣʷʮʠʦʥʥʳʭ († , ʚʨʘʱʘʪʝʣʴʥʳʭ (†  

ʠ ʧʝʨʝʢʨʸʩʪʥʳʭ (ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ) ( † . ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʠʩʭʦʜʥʳʭ ʫʨʘʚ-

ʥʝʥʠʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʞʠʜʢʘʷ ʩʠʩʪʝʤʘ, ʛʜʝ ʦʙʤʝʥ ʵʥʝʨʛʠʷ ʤʝʞʜʫ ʦʜʠʥʘʢʦ-

ʚʳʤʠ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ ʤʦʣʝʢʫʣ ʧʨʦʠʩʭʦʜʠʪ ʛʦʨʘʟʜʦ ʙʳʩʪʨʝʝ, ʯʝʤ ʦʙʤʝʥ 

ʵʥʝʨʛʠʝʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ, ʪ.ʝ. ʛʜʝ ʚʳʧʦʣʥʷʝʪʩʷ 

ʫʩʣʦʚʠʝ ȟ ȟḺρ, ʇʦʣʫʯʝʥʥʳʝ ʫʧʨʦʱʸʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʛʜʝ 

ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʪʨʘʥʩʣʷʮʠʦʥʥʳʝ ʨʝʣʘʢʩʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ, 

ʧʨʦʩʪʳʭ ʦʜʥʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ (ʞʠʜʢʦʛʦ ʘʨʛʦʥʘ) 

ɺ ʯʝʪʚʝʨʪʦʡ ʛʣʘʚʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʞʠʜʢʘʷ ʩʠʩʪʝʤʘ, ʚ ʢʦʪʦʨʦʤ  ʧʝʨʝ-

ʢʨʸʩʪʥʳʡ ʦʙʤʝʥ ʵʥʝʨʛʠʝʡ ʤʝʞʜʫ ʧʦʩʪʫʧʘʪʝʣʴʥʳʤʠ ʠ ʚʨʘʱʘʪʝʣʴʥʳʤʠ ʩʪʝʧʝ-
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ʥʷʤʠ ʩʚʦʙʦʜʳ ʧʨʦʠʩʭʦʜʠʪ ʙʳʩʪʨʝʝ, ʯʝʤ ʦʙʤʝʥ ʵʥʝʨʛʠʝʡ ʤʝʞʜʫ ʦʜʠʥʘʢʦʚʳʤʠ 

ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ ʤʦʣʝʢʫʣ, ʠ ʛʜʝ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ  ȟ  ḻρ . ʇʦʣʫ-

ʯʝʥʥʳʝ ʫʧʨʦʱʸʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʥʘʤʠʯʝ-

ʩʢʠʭ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʥʝʧʦʣʷʨʥʳʭ ʠ ʧʦʣʷʨʥʳʭ ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦ-

ʩʪʝʡ. ʇʦʢʘʟʘʥʘ, ʯʪʦ ʚ ʜʠʥʘʤʠʯʝʩʢʠʝ ʚʷʟʢʦʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʤʥʦʛʦʘʪʦʤʥʳʭ 

ʞʠʜʢʦʩʪʝʡ ʚʥʦʩʷʪ ʚʢʣʘʜ ʚʩʝ ʪʨʠ ʚʳʰʝʫʢʘʟʘʥʥʳʭ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ.    

ʀʩʩʣʝʜʦʚʘʥʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʯʘʩʪʦʪʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʚʷʟʢʦʫʧʨʫʛʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʞʠʜʢʦʩʪʝʡ ʧʨʠ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʧʨʦʮʝʩ-

ʩʘʭ ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʚʷʟʢʠʝ, ʘ ʧʨʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʧʨʦʮʝʩʩʘʭ 

ʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʞʠʜʢʦʩʪʝʡ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʢʨʠʚʳʭ ʯʘʩʪʦʪʥʦʡ ʜʠʩʧʝʨʩʠʠ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʷʟʢʦʫʧʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ ʠʤʝʝʪ ʤʝ-

ʩʪʦ ʢʘʢ ʤʠʥʠʤʫʤ ʜʚʝ ʨʝʣʘʢʩʘʮʠʦʥʥʳʝ ʦʙʣʘʩʪʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ 

ʚʨʝʤʝʥʘʤʠ ʨʝʣʘʢʩʘʮʠʠ ʐ  ʠ  †̞̕  
.  ɺ ʟʘʢʣʶʯʝʥʠʠ ʧʨʠʚʝʜʝʥʳ 

ʦʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʚʳʚʦʜʳ ʜʠʩʩʝʨʪʘʮʠʠ.  
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ɻʃɸɺɸ I. ʆɹɿʆʈ ʉʆʉʊʆʗʅʀʗ ʕʂʉʇɽʈʀʄɽʅʊɸʃʔʅʓʍ  

ʀ ʊɽʆʈɽʊʀʏɽʉʂʀʍ ʀʉʉʃɽɼʆɺɸʅʀʁ ɺʗɿʂʆʋʇʈʋɻʀʍ                           

ʉɺʆʁʉʊɺ ɾʀɼʂʆʉʊɽʁ 

 1.1. ʆʙʟʦʨ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʘʙʦʪ ʧʦ ʚʷʟʢʦʫʧʨʫʛʠʤ  

ʩʚʦʡʩʪʚʘʤ ʞʠʜʢʦʩʪʝʡ  

 

ɾʠʜʢʦʝ ʩʦʩʪʦʷʥʠʝ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʚʝ-

ʱʝʩʪʚʘ ʠ ʝʛʦ ʛʣʘʚʥʘʷ ʭʘʨʘʢʪʝʨʥʘʷ ʯʝʨʪʘ- ʪʝʢʫʯʝʩʪʴ. ʆʩʥʦʚʥʦʡ ʬʠʟʠʯʝʩʢʠʡ 

ʧʘʨʘʤʝʪʨ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʪʝʢʫʯʝʩʪʴ ʞʠʜʢʦʩʪʠ, ʷʚʣʷʝʪʩʷ ʚʷʟʢʦʩʪʴ. ʇʨʠ ʧʝʨʝ-

ʤʝʱʝʥʠʠ ʪʝʣʘ ʚ ʞʠʜʢʦʡ ʩʨʝʜʝ, ʧʨʠ ʜʚʠʞʝʥʠʠ ʞʠʜʢʦʩʪʝʡ ʚ ʪʨʫʙʘʭ ʠʣʠ ʢʘʥʘ-

ʣʘʭ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʞʠʜʢʦʩʪʝʡ ʚ ʢʘʯʝʩʪʚʝ ʩʤʘʟʦʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʚʦ 

ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʩʣʫʯʘʷʭ ʥʘ ʧʝʨʚʳʡ ʧʣʘʥ ʚʳʭʦʜʠʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʟʥʘʥʠʷ ʚʷʟ-

ʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʞʠʜʢʦʩʪʝʡ. ɺʠʜʠʤʦ, ʧʦʵʪʦʤʫ ʚʷʟʢʦʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʞʠʜ-

ʢʦʩʪʝʡ ʠʟʫʯʝʥʳ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ, ʯʝʤ ʠʭ ʜʠʬʬʫʟʠʦʥʥʳʝ ʠʣʠ ʪʝʧʣʦʧʨʦʚʦʜʷ-

ʱʠʝ ʩʚʦʡʩʪʚʘ [35-47]. 

ʇʨʦʙʣʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʚʷʟʢʦʩʪʠ ʞʠʜʢʦʩʪʝʡ ʩ ʜʘʚʥʠʭ ʚʨʝʤʸʥ ʧʨʠʚʣʝʢʘ-

ʣʘ ʚʥʠʤʘʥʠʝ ʫʯʸʥʳʭ, ʯʪʦ ʚ ʠʪʦʛʝ ʧʨʠʚʝʣʦ ʢ ʨʘʟʨʘʙʦʪʢʝ ʨʘʟʣʠʯʥʳʭ ʵʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʝʸ ʠʟʤʝʨʝʥʠʷ. ɽʱʸ ʥʘ ʦʩʥʦʚʝ ʨʘʙʦʪʳ ʉʪʦʢʩʘ [38], ʧʨʠ-

ʚʝʜʝhʛʦ ʢ ʫʩʪʘʥʦʚʣʝʥʠʶ ʟʘʚʠʩʠʤʦʩʪʠ ʩʠʣʳ ʚʷʟʢʦʛʦ ʪʨʝʥʠʷ ʦʪ ʩʢʦʨʦʩʪʠ ʜʚʠ-

ʞʝʥʠʷ ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʤʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠ ̫ʢʦʵʬʬʠ-

ʮʠʝʥʪʘ ʚʷʟʢʦʩʪʠ ʞʠʜʢʦʩʪʠ ʧʦ ʤʝʪʦʜʫ ʧʘʜʘʶʱʝʛʦ ʰʘʨʠʢʘ 

                                    – ̙ ̇  ,                                                 (1.1) 

ʛʜʝ Ὠ ï ʜʠʘʤʝʪʨ ʰʘʨʠʢʘ, ”̙   ʠ  ”̇ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʣʦʪʥʦʩʪʠ ʰʘʨʠʢʘ ʠ 

ʞʠʜʢʦʩʪʠ, ό - ʫʩʪʘʥʦʚʠʚʰʘʩ̫ʷ ʩʢʦʨʦʩʪʴ ʧʘʜʝʥʠʷ ʰʘʨʠʢʘ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝ-

ʝʪʩʷ ʨʘʟʣʠʯʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ ʵʪʦʛʦ ʧʦʜʭʦʜʘ. 

ɹʦʣʴʰʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣ ʠ çʢʘʧʠʣʣʷʨʥʳʡ ʤʝʪʦʜè ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʚʷʟʢʦʩʪʠ ʞʠʜʢʦʩʪʝʡ, ʢʦʪʦʨʳʡ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʟʘʢʦʥʝ ʇʫʘʟʝʡʣʷ ʠ ʚʷʟ-

ʢʦʩʪʴ ʚ ʥʸʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ 

 –  ,                                                      (1.2)   
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ʛʜʝ Q ï ʢʦʣʠʯʝʩʪʚʦ ʞʠʜʢʦʩʪʠ, ʧʨʦʪʝʢʘʶʱʝʡ ʯʝʨʝʟ ʢʘʧʠʣʣʷʨ ʚ ʝʜʠʥʠʮʫ ʚʨʝ-

ʤʝʥʠ, R ʠ L ï ʨʘʜʠʫʩ ʠ ʜʣʠʥʘ ʢʘʧʠʣʣʷʨʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, æʨ - ʨʘʟʥʦʩʪʴ ʜʘʚ-

ʣʝʥʠʡ ʥʘ ʢʦʥʮʘʭ ʢʘʧʠʣʣʷʨʘ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʠʩʧʦʣʴʟʫ-

ʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʚʷʟ-

ʢʦʩʪʠ ʞʠʜʢʦʩʪʝʡ, (ʤʝʭʘʥʠʯʝʩʢʠʝ, ʘʢʫʩʪʠʯʝʩʢʠʝ, ʨʝʟʦʥʘʥʩʥʳʝ, ʵʣʝʢʪʨʦʥʥʳʝ ʠ 

ʪ.ʜ.), ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʛʦʚʦʨʠʪ ɹʦ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. 

ʅʘ ʦʩʥʦʚʝ ʠʟʤʝʨʝʥʠʷ ʚʷʟʢʦʩʪʠ ʞʠʜʢʦʩʪʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʢʦʧ-

ʣʝʥ ʦʛʨʦʤʥʳʡ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʤʘʪʝʨʠʘʣ, ʢʦʪʦʨʳʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩ ʨʦ-

ʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʷʟʢʦʩʪʴ ʞʠʜʢʦʩʪʝʡ ʫʤʝʥʴʰʘʝʪʩʷ, ʘ ʩ ʨʦʩʪʦʤ ʜʘʚʣʝʥʠʷ ʠ 

ʧʣʦʪʥʦʩʪʠ, ʟʘ ʥʝʤʥʦʛʠʤʠ ʠʩʢʣʶʯʝʥʠʷʤʠ, ʠʭ ʚʷʟʢʦʩʪʴ ʨʘʩʪʸʪ. 

 ʇʨʠ ʠʟʤʝʥʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʢʦʪʦʨʫʶ ʩʨʘʚʥʠʪʝʣʴʥʦ ʣʝʛʢʦ ʤʦʞʥʦ ʦʩʫ-

ʱʝʩʪʚʠʪʴ ʥʘ ʵʢʩʧʝʨʠʤʝʥʪʝ, ʚʷʟʢʦʩʪʴ ʞʠʜʢʦʩʪʝʡ ʤʦʞʝʪ ʠʟʤʝʥʷʪʴʩʷ ʚ ʩʦʪʥʠ 

ʨʘʟ. ʅʘʧʨʠʤʝʨ, ʧʨʠ ʧʦʥʠʞʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʞʠʜʢʦʩʪʠ ʧʨʝʚʨʘʱʘʶʪʩʷ ʚ 

ʘʤʦʨʬʥʳʝ ʪʚʸʨʜʳʝ ʪʝʣʘ ʩ ʧʦʯʪʠ ʙʝʩʢʦʥʝʯʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚʷʟʢʦʩʪʠ, ʘ ʚ ʦʙ-

ʣʘʩʪʠ ʠʩʧʘʨʝʥʠʷ ʠʭ ʚʷʟʢʦʩʪʴ ʩʪʘʥʦʚʠʪʩʷ ʩʦʚʩʝʤ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ. ʇʦʵʪʦʤʫ 

ʪʝʤʧʝʨʘʪʫʨʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʚʷʟʢʦʩʪʠ ʞʠʜʢʦʩʪʝʡ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʦʣʴʰʝ ʧʨʠ-

ʚʣʝʢʘʣʘ ʚʥʠʤʘʥʠʝ ʫʯʸʥʳʭ ʠ ʙʳʣʘ ʠʟʫʯʝʥʘ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ, ʯʝʤ ʝʸ ʟʘʚʠʩʠ-

ʤʦʩʪʴ ʦʪ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʦʩʪʦʷʥʠʷ [35-37, 39-41].  

ɿʘʤʝʪʠʤ, ʯʪʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʫʢʘʟʳ-

ʚʘʶʪ ʥʘ ʨʘʟʣʠʯʥʳʝ ʬʠʟʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ ʚʷʟʢʦʩʪʠ ʚ ʞʠʜʢʦʩʪʷʭ ʠ ʛʘʟʘʭ. 

ɺʷʟʢʦʩʪʴ ʞʠʜʢʦʩʪʝʡ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ, ʪʦʛʜʘ ʢʘʢ ʚʷʟʢʦʩʪʴ 

ʛʘʟʦʚ ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ.  ɺʷʟʢʦʩʪʴ - ʵʪʦ ʚʥʫʪʨʝʥʥʝʝ ʬʠʟʠ-

ʯʝʩʢʦʝ ʩʚʦʡʩʪʚʦ ʩʧʣʦʰʥʦʡ ʩʨʝʜʳ, ʢʦʪʦʨʦʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʪʝʧʝʥʴ ʧʝʨʝʜʘʯʠ 

ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʦʪ ʩʣʦʷ ʢ ʩʣʦʶ. ɺ ʛʘʟʘʭ ʧʝʨʝʜʘʯʘ ʠʤʧʫʣʴʩʘ ʦʪ ʩʣʦʷ ʢ ʩʣʦ ʁ

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʚʠʞʝʥʠʝʤ ʠ ʩʪʦʣʢʥʦʚʝʥʠʝʤ ʤʦʣʝʢʫʣ ʠ ʧʨʠ ʵʪʦʤ ʤʦʣʝʢʫʣʳ 

ʧʝʨʝʩʝʢʘʶʪ ʩʣʦʠ ʛʘʟʘ. ɺ ʞʠʜʢʦʩʪʷʭ ʵʥʝʨʛʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʣʝʢʫʣ ʧʨʝʦʙ-

ʣʘʜʘʝʪ ʥʘʜ ʵʥʝʨʛʠʝʡ ʠʭ ʪʝʧʣʦʚʦʛʦ ʜʚʠʞʝʥʠʷ. ʇʝʨʝʜʘʯʘ ʠʤʧʫʣʴʩʘ ʦʪ ʩʣʦʷ ʢ 

ʩʣʦʶ ʚ ʞʠʜʢʦʩʪʷʭ, ʧʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ, ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʨʝʜʩʪʚʦʤ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ ʤʦʣʝʢʫʣ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʨʘʟʥʳʭ ʩʣʦʷʭ ʞʠʜʢʦʩʪʠ.    
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 ɽʱʸ ʚ 19 ʚʝʢʝ ʊʦʨʧ ʠ ʈʦʜʞʝʨ [36] ʫʢʘʟʘʣʠ ʥʘ ʥʝʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʚʷʟʢʦʩʪʠ ʞʠʜʢʦʩʪʝʡ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʜʣʷ ʵʪʦʛʦ ʠʤʠ ʙʳʣʘ ʧʨʝʜ-

ʣʦʞʝʥʘ ʵʤʧʠʨʠʯʝʩʢʘʷ ʬʦʨʤʫʣʘ 

              ,                                        (1.3) 

ʛʜʝ – - ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʷʟʢʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʡ ʞʠʜʢʦʩʪʠ ʧʨʠ ʪʝʤʧʝ-

ʨʘʪʫʨʝ 0 ʦʉ, a, b - ʭʘʨʘʢʪʝʨʥʳʝ ʧʘʨʘʤʝʪʨ rʜʘʥʥʦʡ ʞʠʜʢʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʤʳʝ 

ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ɸʥʜʨʘʜʝ ʚ ʨʘʙʦʪʝ [39] ʚ ʥʘʯʘʣʝ 20 ʚʝʢʘ ʧʦʢʘʟʘʣ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡ ʭʘ-

ʨʘʢʪʝʨ ʟʘʚʠʩʠʤʦʩʪʠ ʚʷʟʢʦʩʪʠ ʞʠʜʢʦʩʪʝʡ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ  

                           – –Ὡ ,                                                 (1.4) 

ʛʜʝ Ů- ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʧʦʩʪʦʷʥʥʘʷ. 

ɹʘʯʠʥʩʢʠʡ [35,36], ʠʩʩʣʝʜʫʷ ʪʝʤʧʝʨʘʪʫʨʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʚʷʟʢʦʩʪʠ 

ʞʠʜʢʦʩʪʝʡ, ʜʣʷ ʚʷʟʢʦʩʪʠ ʧʨʝʜʣʦʞʠʣ ʬʦʨʤʫʣʫ 

ɤV

ʉ
ɖ

-
= ,                                                 (1.5) 

ʛʜʝ ʉ ʠ -ï ʧʦʩʪʦʷʥʥʳʝ ʜʣʷ ʜʘʥʥʦʡ ʞʠʜʢʦʩʪʠ ʧʘʨʘʤʝʪʨʳ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʵʢʩ 

ʧʝʨʠʤʝʥʪʘʣʴʥʦ.  ʌʦʨʤʫʣʘ ɹʘʯʠʥʩʢʦʛʦ ʷʚʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʪʝʤʧʝʨʘʪʫʨ rʥʝ 

ʩʦʜʝʨʞʠʪ. ʇʦ ʤʥʝʥʠʶ ɹʘʯʠʥʩʢʦʛʦ, ʧʨʠ ʥʘʛʨʝʚʘʥʠʠ ʞʠʜʢʦʩʪʠ ʨʘʩʰʠʨʷʪʁʩʷ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʤʝʞʤʦʣʝʢʫʣʷʨʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʠ ʦʩʣʘʙʣʝʥʠʶ ʩʠʣ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʷ. ʇʦʩʢʦʣʴʢʫ ʚʷʟʢʦʩʪʴ ʞʠʜʢʦʩʪʝʡ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʤʦʣʝʢʫʣ, ʪʦ ʦʩʣʘʙʣʝʥʠʝ ʪʘʢʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠʚʦʜʠʪ ʢ 

ʩʥʠʞʝʥʠʶ ʚʷʟʢʦʩʪʠ ʞʠʜʢʦʩʪʝʡ. ɺ ʠʪʦʛʝ ɹʘʯʠʥʩʢʠʡ ʠʤʝʥʥʦ ʪʘʢʠʤ ʤʝʭʘʥʠʟ-

ʤʦʤ ʦʙʲʷʩʥʷʝʪ ʧʘʜʝʥʠʝ ʚʷʟʢʦʩʪʠ ʞʠʜʢʦʩʪʝʡ ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʷʟʢʦʩʪʠ 

ʞʠʜʢʦʩʪʝʡ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʧʣʦʪʥʦʩʪʠ ʚ ʨʘʙʦʪʘʭ [40,41] ʪʘʢʞʝ ʫʢʘʟʳʚʘʶʪ ʥʝ-

ʣʠʥʝʡʥʳʡ ʭʘʨʘʢʪʝʨ ʟʘʚʠʩʠʤʦʩʪʝʡ )(Tɖ .  

  ɺ ʣʠʪʝʨʘʪʫʨʝ ʚʩʪʨʝʯʘʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʬʝʥʦʤʝʥʦʣʦʛʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ 

ʜʣʷ ʚʷʟʢʦʩʪʠ, ʧʦʢʘʟʳʚʘʶʱʠʝ ʥʝʣʠʥʝʡʥʫʶ ʝʸ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ.  ɺ 

ʯʘʩʪʥʦʩʪʠ, ʚ [42] ʩ ʫʯʸʪʦʤ ʩʪʨʫʢʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʞʠʜʢʦʩʪʠ (ʘʩʩʦʮʠʠʨʦ-
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ʚʘʥʥʘ ̫ʠʣʠ ʥʝ ʘʩʩʦʮʠʠʨʦʚʘʥʥʘ)̫ ʜʣʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʷʟʢʦʩʪʠ ʧʦʣʫʯʝʥʦ ʚʳʨʘ-

ʞʝʥʠʝ 

                   – –ὃ ”ὝὩȢ ,                                          (1.6) 

ʢʦʪʦʨʦʝ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʧʠʩʳʚʘʝʪ ʝʛʦ ʟʘʚʠʩʠʤʦʩʪʴ ʠ ʦʪ ʧʣʦʪʥʦʩʪʠ r.  

ɿʜʝʩʴ – ̉ ὃ - ʥʝ ʟʘʚʠʩʷʱʠʝ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʣʦʪʥʦʩʪʠ ʧʘʨʘʤʝʪʨʳ ʞʠʜʢʦ-

ʩʪʠ, n- ʯʠʩʣʦ ʤʦʣʝʢʫʣ ʚ ʛʨʫʧʧʝ (ʘʩʩʦʮʠʘʮʠʠ), ʊʢ ï ʪʝʤʧʝʨʘʪʫʨʘ ʢʠʧʝʥʠʷ ʞʠʜ-

ʢʦʩʪʠ. ɺ ʧʨʠʥʮʠʧʝ, ʧʦʯʪʠ ʚʩʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʩʣʘʙʳʡ ʥʝʣʠʥʝʡʥʳʡ ʨʦʩʪ ʚʷʟʢʦʩʪʠ ʩ ʨʦʩʪʦʤ ʧʣʦʪʥʦʩʪʠ ʠ ʧʦʯʪʠ ʣʠʥʝʡʥʳʡ 

ʨʦʩʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʜʘʚʣʝʥʠʷ [43,44]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʟʘʚʠʩʠʤʦʩʪʴ ʚʷʟʢʦʩʪʠ ʦʪ ʜʘʚʣʝʥʠʷ ʥʝ-

ʦʜʠʥʘʢʦʚʘ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʞʠʜʢʦʩʪʝʡ, ʪʘʢ, ʚʷʟʢʦʩʪʴ ʞʠʜʢʦʩʪʝʡ ʩ ʙʦʣʝʝ ʩʣʦʞ-

ʥʦʡ ʬʦʨʤʦʡ ʤʦʣʝʢʫʣ ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʘ ʢ ʠʟʤʝʥʝʥʠʶ ʜʘʚʣʝʥʠʷ [35, 36]. ʉ 

ʫʚʝʣʠʯʝʥʠʝʤ ʜʘʚʣʝʥʠʷ ʜʦ ʥʝʢʦʪʦʨʦʛʦ ʟʥʘʯʝʥʠʷ (2-3 ʪʳʩʷʯʠ ʘʪʤʦʩʬʝʨ) ʚʷʟ-

ʢʦʩʪʴ ʞʠʜʢʦʩʪʝʡ ʨʘʩʪʸʪ ʧʦʯʪʠ ʣʠʥʝʡʥʦ, ʘ ʧʨʠ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʜʘʚʣʝʥʠʷʭ ʛʦ-

ʨʘʟʜʦ ʙʳʩʪʨʝʝ [35].  

ɺ ʨʘʙʦʪʝ [45] ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʚʷʟʢʦʩʪʠ ʦʪ ʪʝʤʧʝ-

ʨʘʪʫʨʳ ʠ ʜʘʚʣʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʧʦʩʪʘʚʣʝʥʳ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʜʠʥʘʤʠʢʠ. ɺʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʜʣʷ ʥʘʩ ʚ ʵʪʦʡ ʨʘʙʦʪʝ ʷʚʣʷʝʪʩʷ 

ʫʪʚʝʨʞʜʝʥʠʝ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʚʷʟʢʦʩʪʠ ʤʦʞʥʦ ʧʨʘʚʠʣʴʥʦ 

ʦʧʠʩʘʪʴ, ʧʦʣʴʟʫʷʩʴ ʤʦʜʝʣʴʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʧʘʨʥʦʛʦ ʤʝʞʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʠʷ ʃʝʥʥʘʨʜʘïɼʞʦʥʩʘ ʪʠʧʘ (6-11) ʠ (6-12). 

  ʋʩʪʘʥʦʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚʣʠʷʥʠʷ ʤʝʭʘʥʠʟʤʘ ʤʝʞʤʦʣʝʢʫʣʷʨʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘ ʚʷʟʢʦʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʞʠʜʢʦʩʪʝʡ ʜʘʸʪ ʧʨʝʜʧʦʩʳʣʢʫ ʜʣʷ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʠ ʩʠʥʪʝʟʘ, ʞʠʜʢʦʩʪʝʡ ʩ ʟʘ-

ʜʘʥʥʳʤʠ ʚʷʟʢʦʫʧʨʫʛʠʤʠ ʩʚʦʡʩʪʚʘʤʠ ʥʘ ʦʩʥʦʚʝ ʠʭ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʳ.  

ɺ ʧʣʘʥʝ ʟʘʚʠʩʠʤʦʩʪʠ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʞʠʜʢʦʩʪʝʡ ʦʪ ʠʭ ʤʦʣʝʢʫ-

ʣ̫ ʨʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʠ ʩʝʨʠʷ ʢʣʘʩʩʠʯʝʩʢʠʭ ʨʘʙʦʪ ɸ.ɿ. ɻʦ-

ʣʠʢʘ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ [46,47], ʛʜʝ ʠʩʩʣʝʜʦʚʘʥʘ ʩʚʷʟʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ ʩʜʚʠʛʦ-

ʚʦʡ ʚʷʟʢʦʩʪʠ ʞʠʜʢʦʩʪʝʡ ʩ ʠʭ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʩʞʠʤʘʝʤʦʩʪʴʶ ʠ 
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ʜʨʫʛʠʤʠ ʤʦʣʝʢʫʣʷʨʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʞʠʜʢʦʩʪʝʡ. ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʞʠʜ-

ʢʦʩʪʠ, ʠʤʝʶʱʠʝ ʦʜʠʥʘʢʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʷʟʢʦʩʪʠ (ʠʟʦʚʷʟʢʦʩʪʥʳʝ), ʦʙʣʘ-

ʜʘʶʪ ʦʜʠʥʘʢʦʚʳʤʠ ʙʣʠʞʥʠʤʠ ʧʦʨʷʜʢʘʤʠ ʚ ʨʘʩʧʦʣʦʞʝʥʠʠ ʤʦʣʝʢʫʣ, ʪ.ʝ. ʦʙʣʘ-

ʜʘʶʪ ʦʜʠʥʘʢʦʚʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ.  

ɺ ʮʝʣʦʤ, ʙʦʣʴʰʠʥʩʪʚʦ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦʢʘʟʳʚʘʶʪ ʨʝʟʢʦʝ ʪʝʤʧʝʨʘʪʫʨ-

ʥʦʝ ʩʥʠʞʝʥʠʝ ʚʷʟʢʦʩʪʠ ʞʠʜʢʦʩʪʝʡ –Ὕ, ʝʸ ʩʣʘʙʳʡ ʠ ʩʣʦʞʥʳʡ ʨʦʩʪ ʩ ʧʣʦʪʥʦ-

ʩʪʴʶ –” ʠ ʧʦʯʪʠ ʣʠʥʝʡʥʳʡ ʨʦʩʪ ʩ ʜʘʚʣʝʥʠʝʤ –ὖ.  

ʆʜʥʘʢʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʠʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʤʝʪʦʜʦʚ (ʚʠʩʢʦʟʠʤʝʪʨʠʷ, 

ʤʝʪʦʜʳ ʧʘʜʘʶʱʠʭ ʠ ʚʨʘʱʘʶʱʠʭʩʷ ʰʘʨʦʚ, ʮʠʣʠʥʜʨʦʚ, ʢʦʣʝʮ) ʛʣʘʚʥʳʤ ʦʙʨʘ-

ʟʦʤ ʠʟʤʝʨʷʝʪʩʷ ʩʜʚʠʛʦʚʘʷ ʚʷʟʢʦʩʪʴ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʠʟʚʝʩʪʥʦ, ʯʪʦ ʞʠʜʢʠʝ ʩʠ-

ʩʪʝʤʳ ʦʙʣʘʜʘʶʪ ʠ ʦʙʲʸʤʥʦʡ ʚʷʟʢʦʩʪʴ,ʁ ʢʦʪʦʨʘ ̫ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʦʙʲʸʤʥʦʤ 

ʩʞʘʪʠʠ ʠʣʠ ʨʘʩʰʠʨʝʥʠʷ ʞʠʜʢʦʩʪʝʡ ʠ ʩʚʷʟʘʥʘ ʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʤʦʣʝʢʫʣ.  

ɽʱʸ ʂʥʝʟʝʨ [48] ʫʢʘʟʘʣ ʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʦʙʲʸʤʥʦʡ ʚʷʟʢʦʩʪʠ ʚ ʨʝʟʫʣʴ-

ʪʘʪʝ ʦʙʤʝʥʘ ʵʥʝʨʛʠʠ (ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ) ʤʝʞʜʫ ʚʥʝʰʥʠʤʠ ʠ ʚʥʫʪʨʝʥʥʠʤʠ ʩʪʝ-

ʧʝʥʷʤʠ ʩʚʦʙʦʜʳ ʤʦʣʝʢʫʣ ʚ ʤʥʦʛʦʘʪʦʤʥʳʭ ʛʘʟʘʭ.   

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʲʸʤʥʦʡ ʚʷʟʢʦʩʪʠ ʞʠʜʢʦ-

ʩʪʝʡ, ʷʚʣʷʪʁʩʷ ʘʢʫʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ [49-54]. ʆʙʲʸʤʥʘʷ ʚʷʟʢʦʩʪʴ ʟʜʝʩʴ 

ʦʧʨʝʜʝ-ʣʷʝʪʩʷ ʧʦ ʪʘʢ ʥʘʟʳʚʘʝʤʦʤʫ ñʩʚʝʨʭʩʪʦʢʩʦʚʩʢʦʤʫò ʧʦʛʣʦʱʝʥʠʶ   

ʘʢʫʩʪʠʯʝʩʢʠʭ ʚʦʣʥ. ʉʦʛʣʘʩʥʦ ʪʝʦʨʠʠ ʉʪʦʢʩʘ, ʧʦʛʣʦʱʝʥʠʝ ʘʢʫʩʪʠʯʝʩʢʠʭ ʚʦʣʥ 

ʧʨʦʠʩʭʦʜʠʪ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʟʘ ʩʯʝʪ ʚʷʟʢʦʩʪʠ (ʩʜʚʠʛʦʚʦʡ) ʠ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʞʠʜʢʦʩ-ʪʝʡ. ɽʩʣʠ ʠʟʤʝʨʝʥʥʦʝ ʧʦʛʣʦɦ ʝʥʠʝ ʘʢʫʩʪʠʯʝʩʢʠʭ 

ʚʦʣʥ ʦʢʘʞʝʪʩʷ ʙʦʣʴʰʝ ʵʪʦʛʦ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʧʦʛʣʦʱʝʥʠʷ, ʦʧʨʝʜʝʣʝʥʥʦʛʦ 

ʉʪʦʢʩʦʤ, ʪʦʛʜʘ  ʧʦʣʘʛʘʶʪ, ʯʪʦ ʵʪʦ ʠʟʙʳʪʦʯʥʦʝ ʧʦʛʣʦʱʝʥʠʝ ʦʙʫʩʣʦʚʣʝʥʦ 

ʠʤʝʥʥʦ ʦʙʲʝʤʥʦʡ ʚʷʟʢʦʩʪʴʶ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʣʣʶʩʪʨʘʮʠʠ ʟʘʚʠʩʠʤʦʩʪʠ ʚʷʟʢʦʩʪʠ ʦʪ ʩʪʨʫʢʪʫʨʳ ʠ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʤʦʣʝʢʫʣ ʤʦʞʥʦ ʫʢʘʟʘʪʴ ʥʘ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʩʣʦʞʥʳʭ ʞʠʜʢʠʭ ʩʠʩʪʝ-

ʤʘʭ, ʥʘʧʨʠʤʝʨ, ʚ ʞʠʜʢʠʭ ʢʨʠʩʪʘʣʣʘʭ, ʠʤʝʝʪ ʤʝʩʪʦ 5 ʠ ʙʦʣɹhʝʝ ʯʠʩʣʦ ʚʠʜʦʚ 

ʚʷʟʢʦʩʪʝʡ [55]. 

ʃʠʪʦʚʝʮ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ [56], ʨʘʟʜʝʣʴʥʦ ʠʟʤʝʨʷʷ ʩʢʦʨʦʩʪʴ ʠ ʧʦʛʣʦʱʝ-

ʥʠʝ ʩʜʚʠʛʦʚʳʭ ʠ ʧʨʦʜʦʣʴʥʳʭ ʘʢʫʩʪʠʯʝʩʢʠʭ ʚʦʣʥ ʚ ʚʷʟʢʠʭ ʞʠʜʢʦʩʪʷʭ, ʚʳʜʝʣʠ-
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ʣʠ ʚʢʣʘʜʳ ʩʜʚʠʛʦʚʦʡ ʠ ʦʙʲʝʤʥʦʡ ʚʷʟʢʦʩʪʝʡ ʚ ʘʢʫʩʪʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʞʠʜʢʦʩ-

ʪʝʡ.  ʀʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʙʣʘʩʪʠ ʨʝʣʘʢʩʘʮʠʠ ʩʜʚʠʛʦʚʦʡ ʠ ʦʙʲʸʤ-

ʥʦʡ ʚʷʟʢʦʩʪʝʡ ʩʦʚʧʘʜʘʶʪ, ʘ ʭʘʨʘʢʪʝʨ ʟʘʚʠʩʠʤʦʩʪʝʡ ʦʙʲʸʤʥʦʡ ʚʷʟʢʦʩʪʠ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʜʘʚʣʝʥʠʷ ʠ ʧʣʦʪʥʦʩʪʠ ʢʘʯʝʩʪʚʝʥʥʦ ʪʘʢʦʡ ʞʝ, ʢʘʢ ʚ ʩʣʫʯʘʝ ʩʜʚʠ-

ʛʦʚʦʡ ʚʷʟʢʦʩʪʠ. 

ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, [57], ʚ ʩʣʦʞʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʷʭ (ʥʘʧʨʠ-

ʤʝʨ, ʚ ʭʣʦʧʢʦʚʦʤ ʤʘʩʣʝ) ʧʨʠ ʯʘʩʪʦʪʘʭ ʦʢʦʣʦ 30 ʄɻʮ ʨʝʣʘʢʩʠʨʫʝʪ ʪʦʣʴʢʦ 

ʩʜʚʠʛʦʚʘʷ ʚʷʟʢʦʩʪʴ. ʆʙʲʸʤʥʘʷ ʚʷʟʢʦʩʪʴ, ʧʦ ʠʭ ʫʪʚʝʨʞʜʝʥʠʶ, ʧʦʣʥʦʩʪʴʶ ʨʝ-

ʣʘʢʩʠʨʫʝʪ ʜʦ ʵʪʦʡ ʦʙʣʘʩʪʠ ʯʘʩʪʦʪ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʦʙʣʘʩʪʠ ʨʝʣʘʢʩʘʮʠʠ 

ʩʜʚʠʛʦʚʦʡ ʠ ʦʙʲʸʤʥʦʡ ʚʷʟʢʦʩʪʝʡ ʨʘʟʥʝʩʝʥʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. ʈʝʣʘʢʩʘʮʠ ̫ʦʙʲʸʤ-

ʥʦʡ ʚʷʟʢʦʩʪʠ ʧʨʦʠʩʭʦʜʠʪ ʚ ʙʦʣʝʝ ʥʠʟʢʦʡ ʯʘʩʪʠ ʩʧʝʢʪʨʘ ʯʘʩʪʦʪ.  

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʠʩʪʦʯʥʠʢʦʚ ʫʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʩʦʚʧʘʜʝʥʠʝ ʠʣʠ ʨʘʟʜʝʣʝ-

ʥʠʝ ʦʙʣʘʩʪʝʡ ʜʠʩʧʝʨʩʠʠ ʩʜʚʠʛʦʚʦʡ ʠ ʦʙʲʸʤʥʦʡ ʚʷʟʢʦʩʪʝʡ ʩʚʷʟʘʥ rʩ ʦʩʦʙʝʥ-

ʥʦʩʪʷʤʠ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʤʝʭʘʥʠʟʤʘʤʠ ʧʨʦʪʝʢʘʶʱʠʭ ʚ ʞʠʜʢʦʩʪʷʭ 

ʚʥʫʪʨʝʥʥʠʭ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʞʠʜʢʦʩʪʷʭ, ʛʜʝ ʧʨʝʦʙʣʘʜʘʶʪ 

ʩʪʨʫʢʪʫʨʥʳʝ ʨʝʣʘʢʩʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʩ ʥʝʧʨʝʨʳʚʥʳʤ ʩʧʝʢʪʨʦʤ ʭʘʨʘʢʪʝʨ-

ʥʦʛʦ ʚʨʝʤʝʥʠ ʨʝʣʘʢʩʘʮʠʠ, ʦʙʣʘʩʪʠ ʜʠʩʧʝʨʩʠʠ ʩʜʚʠʛʦʚʦʡ ʠ ʦʙʲʸʤʥʦʡ ʚʷʟʢʦ-

ʩʪʝʡ ʤʦʛʫʪ ʩʦʚʧʘʜʘʪʴ. ɽʩʣʠ ʚ ʞʠʜʢʦʩʪʠ ʧʨʝʦʙʣʘʜʘʶʪ ʨʝʣʘʢʩʘʮʠʦʥʥʳʝ ʧʨʦ-

ʮʝʩʩʳ ʩ ʜʠʩʢʨʝʪʥʳʤ ʩʧʝʢʪʨʦʤ ʭʘʨʘʢʪʝʨʥʳʭ ʚʨʝʤʸʥ ʨʝʣʘʢʩʘʮʠʠ, ʪʦ ʦʙʣʘʩʪʠ 

ʜʠʩʧʝʨʩʠʠ – ’ ʠ – ’ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʥʝʩʝʥʳ.  

ʈʘʟʜʝʣʝʥʠʝ ʚʢʣʘʜʦʚ ʩʜʚʠʛʦʚʦʡ ʠ ʦʙʲʸʤʥʦʡ ʚʷʟʢʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʠʩʩʣʝʜʦ-

ʚʘʪʴ ʠ ʭʘʨʘʢʪʝʨ ʟʘʚʠʩʠʤʦʩʪʠ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ ʦʪ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪ-

ʨʦʚ ʩʦʩʪʦʷʥʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʣʦʪʥʦʩʪʠ ʠ ʜʘʚʣʝʥʠʷ.  ʂʘʢ ʙʳʣʦ 

ʦʪʤʝʯʝʥʦ, ʭʘʨʘʢʪʝʨ rʟʘʚʠʩʠʤʦʩʪʝʡ – ʠ – ʦʪ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪ-

ʨʦʚ ʩʦʩʪʦʷʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦ ʦʜʠʥʘʢʦʚʳʝ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʚ ʨʘʙʦʪʝ [58] ʫʢʘʟʳʚʘ-

ʝʪʩʷ, ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʠ ʧʣʦʪʥʦʩʪʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʙʲʸʤʥʦʡ ʚʷʟʢʦʩʪʠ ʚʳ-

ʨʘʞʝʥʳ ʙʦʣʝʝ ʩʠʣʴʥʦ, ʯʝʤ ʪʘʢʦʚʳʝ ʜʣʷ ʩʜʚʠʛʦʚʦʡ ʚʷʟʢʦʩʪʠ. ɺ ʵʪʦʡ ʞʝ ʨʘʙʦʪʝ 

ʦʪʤʝʯʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ʚʷʟʢʦʩʪʠ ʥʝʢʦʪʦʨʳʭ ʞʠʜʢʦʩʪʝʡ ʩ ʫʚʝʣʠʯʝ-

ʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʥʠʟʢʠʭ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʧʣʦʪʥʦʩʪʷʭ. ɺ ʧʦʜʪʚʝʨʞʜʝʥʠʝ 

ʵʪʦʛʦ ʚ ʨʘʙʦʪʝ [59], ʩʩʳʣʘʷʩʴ  ʥʘ ʜʨʫʛʠʝ ʠʩʪʦʯʥʠʢʠ, ʫʪʚʝʨʞʜʘʝʪʩ,̫ ʯʪʦ ʧʨʠ 
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ʠʟʦʭʦʨʥʳʭ ʧʨʦʮʝʩʩʘʭ (ʧʨʠ ʥʝʠʟʤʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ) ʚʷʟʢʦʩʪʴ ʞʠʜʢʦʩʪʝʡ ʩ ʨʦ-

ʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʦ ʟʘʢʦʥʫ – ὃЍὝ, ʛʜʝ ɸ-ʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ 

ʜʘʥʥʦʡ ʞʠʜʢʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ. ʊʝʦʨʝʪʠʯʝʩʢʠ ʘʥʘʣʦ-

ʛʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʚ [14,60]. ɺʠʜʠʤʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ 

ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʦʙʲʸʤʝ (ʧʣʦʪʥʦʩʪʠ), ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʦʣʝʢʫʣ ʥʝ ʤʦʞʝʪ ʠʟ-

ʤʝʥʷʪʩʷ, ʞʠʜʢʦʩʪʥʳʡ ʤʝʭʘʥʠʟʤ ʚʷʟʢʦʩʪʠ ʥʝ ʨʘʙʦʪʘʝʪ, ʘ ʫʚʝʣʠʯʝʥʠʝ ʪʝʤʧʝʨʘ-

ʪʫʨr ʧʨʠʚʦʜʠʪ ʢ ʫʩʠʣʝʥʠʶ ʩʪʦʣʢʥʦʚʝʥʠʡ ʠ ʧʨʝʦʙʣʘʜʘʝʪ ʧʨʠ ʵʪʦʤ ʛʘʟʦʚʳʡ 

ʤʝʭʘʥʠʟʤ ʚʷʟʢʦʩʪʠ.  ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʩʭʦʜʠʪ ʨʦʩʪʫ ʚʷʟʢʦʩʪʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 

ʪʝʤʧʝʨʘʪʫʨʳ ʞʠʜʢʦʩʪʠ.  

ɺ ʨʘʙʦʪʘʭ [61,62] ʠʩʩʣʝʜʦʚʘʥ rʯʘʩʪʦʪʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʚʷʟʢʦʫʧʨʫʛʠʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʥʝʢʦʪʦʨʳʭ ʩʧʠʨʪʦʚ ʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʤʘʩʝʣ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʯʘʩʪʦʪʳ ʚʷʟʢʦʩʪ ɹʞʠʜʢʦʩʪʝʡ ʫʤʝʥʴʰʘʝʪʩʷ, ʘ ʤʦʜʫʣ ɹʫʧʨʫʛʦʩʪʠ 

ʨʘʩʪʸʪ. ɺ [61] ʝʱʸ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʥʝʢʦʪʦʨʦʡ ʯʘʩʪʦʪʝ ʢʨʠʚʳʝ ʯʘʩʪʦʪʥʳʭ ʟʘ-

ʚʠʩʠʤʦʩʪʝʡ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʷʟʢʦʩʪʠ ʠ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ ʞʠʜʢʦʩʪʠ ʧʝʨʝʩʝʢʘ-

ʶʪʩʷ. ɺʳʰʝ ʵʪʦʡ ʯʘʩʪʦʪʳ ʧʨʝʦʙʣʘʜʘʶʪ ʫʧʨʫʛʠʝ, ʘ ʥʠʞʝ ʚʷʟʢʠʝ ʩʚʦʡʩʪʚʘ ʠʩ-

ʩʣʝʜʫʝʤʳʭ ʞʠʜʢʦʩʪʝʡ. ʆʧʨʝʜʝʣʝʥʳ ʠ ʟʥʘʯʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳʭ ʚʨʝʤʸʥ ʨʝʣʘʢʩʘ-

ʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʞʠʜʢʦʩʪʝʡ.  ɸʥʘʣʦʛʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘ ʦʩʥʦʚʝ ʪʝʦ-

ʨʝʪʠʯʝʩʢʠʭ ʯʠʩʣʝʥʥʳʭ ʨʘʩʯʸʪʦʚ ʧʦʣʫʯʝʥʳ ʚ ʨʘʙʦʪʝ [60].   

ɺ [63] ʠʩʩʣʝʜʦʚʘʥʳ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʠ ʧʣʦʪʥʦʩʪʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʚʨʝʤʸʥ 

ʨʝʣʘʢʩʘʮʠʠ, ʦʙʲʸʤʥʦʡ ʚʷʟʢʦʩʪʠ ʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʤʦʜʫʣʷ ʦʙʲʸʤʥʦʡ ʫʧʨʫ-

ʛʦʩʪʠ ʞʠʜʢʦʩʪʝʡ ʩ ʧʦʪʝʥʮʠʘʣʘʤʠ ʪʠʧʘ ʤʷʛʢʠʭ ʩʬʝʨ ʠ ʃʝʥʥʘʨʜ-ɼʞʦʥʩʘ. ʇʦʢʘ-

ʟʘʥʦ, ʯʪʦ ʚʨʝʤʷ ʨʝʣʘʢʩʘʮʠʠ ʦʙʲʸʤʥʦʡ ʚʷʟʢʦʩʪʠ ʞʠʜʢʦʩʪʝʡ ʠʟ ʤʷʛʢʠʭ ʩʬʝʨ 

ʤʦʥʦʪʦʥʥʦ ʫʤʝʥʴʰʘʝʪʩʷ c ʫʚʝʣʠʯʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ ʠ ʤʦʥʦʪʦʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪ-

ʩʷ ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ. 

ɺ [64] ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʝʥʘ ʦʙʲʸʤʥʘʷ 

ʚʷʟʢʦʩʪʴ ʚʦʜʳ ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʤ ʠʥʪʝʨʚʘʣʝ ʦʪ 70ʉ ʜʦ 500ʉ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʦʙʲʸʤʥʘʷ ʚʷʟʢʦʩʪʴ ʚʦʜʳ ʧʨʠʤʝʨʥʦ ʚ ʪʨʠ ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʝʸ ʩʜʚʠʛʦʚʘʷ ʚʷʟ-

ʢʦʩʪʴ ʠ ʠʟʤʝʨʝʥʥʳʝ ʩʧʝʢʪʨʳ ʟʘʪʫʭʘʥʠʷ ʧʨʠ ʵʪʦʤ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʪʝʦʨʝʪʠʯʝʩʢʠ 

ʧʨʝʜʩʢʘʟʘʥʥʳʤʠ.  



  

20 

 

ɺ [65] ʧʨʝʜʣʦʞʝʥ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʲʸʤʥʦʡ ʚʷʟʢʦʩʪʠ ʚʦʜʳ ʧʦ ʠʟʤʝ-

ʨʝʥʠʷʤ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠʤʧʫʣʴʩʘ ʚʳʥʫʞʜʝʥʥʦʛʦ ʨʘʩʩʝʷʥʠʷ ʄʘʥʜʝʣʴʰʪʘʤʤʘ - 

ɹʨʠʣʣʶʵʥʘ (ɺʈʄɹ) ʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʙʲʸʤʥʘʷ ʚʷʟʢʦʩʪʴ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʰʠʨʠʥʳ ʣʠʥʠʠ ʄʘʥʜʝʣʴʰʪʘʤʤʘ-ɹʨʠʣʣʶʵʥʩʢʦʛʦ ʨʘʩʩʝʠʚʘʥʠʷ 

ʩʚʝʪʘ.       

ɺ [66] ʚʚʝʜʝʥʦ ʧʦʥʷʪʠʝ ʤʦʣʝʢʫʣʷʨʥʘʷ ʚʷʟʢʦʩʪʴ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʫʯʸʪ 

ʜʠʩʧʝʨʩʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ ʚ ʧʦʣʷʨʥʳʭ ʞʠʜʢʦʩʪʷʭ ʠ ʘʥʘʣʠʟ ʩʧʝʢʪʨʦʚ 

ʜʝʧʦʣʷʨʠʟʦʚʘʥʥʦʛʦ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʨʘʩʩʝʷʥʠʷ ʩʚʝʪʘ ʚ ʥʠʭ ʧʦʟʚʦʣʷʶʪ ʧʦʣʫ-

ʯʠʪʴ ʪʝʤʧʝʨʘʪʫʨʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʜʚʠʛʦʚʦʡ ʤʦʣʝʢʫʣʷʨʥʦʡ 

ʚʷʟʢʦʩʪʠ.  ʆʪʤʝʯʝʥʦ, ʯʪʦ ʚʦ ʤʥʦʛʠʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʞʠʜʢʦʩʪʷʭ ʧʨʠ ʧʦʛʣʦʱʝ-

ʥʠʠ ʫʣʴʪʨʘʟʚʫʢʘ ʚʢʣʘʜ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʙʲʸʤʥʦʡ ʚʷʟʢʦʩʪʠ ʙʦʣʴʰʝ, ʯʝʤ ʢʦʵʬ-

ʬʠʮʠʝʥʪʘ ʩʜʚʠʛʦʚʦʡ ʚʷʟʢʦʩʪʠ. 

ɺ [67] ʧʨʦʚʝʜʝʥʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʩʢʦʨʦʩʪʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʛʣʦʱʝʥʠʶ ʫʣʴʪʨʘʟʚʫʢʘ ʚ ʜʠʵʪʠʣʩʠʣʦʢʩʘʥʝ ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʯʘʩʪʦʪʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʦʪ 4 

ʜʦ 63 ʄɻʮ ʠ ʠʥʪʝʨʚʘʣʝ ʪʝʤʧʝʨʘʪʫʨ ʦʪ 293 ʂ ʜʦ 348 ʂ ʧʦʢʘʟʳʚʘʶʪ ʧʦʯʪʠ ʦʜʠ-

ʥʘʢʦʚʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʦʙʲʸʤʥʦʡ ʠ ʩʜʚʠʛʦʚʦʡ ʚʷʟʢʦʩʪʝʡ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʯʘʩʪʦʪ.r  

 ɼʦ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʫʪʚʝʨʞʜʘʣʠ, ʯʪʦ ʫʧʨʫʛʠʝ ʩʚʦʡ-

ʩʪʚʘ ʞʠʜʢʦʩʪʝʡ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʦʙʣʘʩʪʷʭ ʧʨʝʜʝʣʴʥʦ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪ-ʚʳʰʝ 1010 

ɻʮ, ʛʜʝ ʞʠʜʢʠʝ ʩʠʩʪʝʤʳ ʚʝʜʫ ʩʝʙʷ ʧʦʯʪʠ ʢʘʢ ʫʧʨʫʛʦʝ ʪʚʸʨʜʦʝ ʪʝʣʦ. ʇʦʩʣʝʜ-

ʥʠʝ ʛʦʜʳ ʧʦʷʚʠʣʘʩʴ ʩʝʨʠʷ ʨʘʙʦʪ, ʛʜʝ ʫʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ ʩʜʚʠʛʦʚʳʝ ʫʧʨʫʛʠʝ 

ʩʚʦʡʩʪʚʘ ʞʠʜʢʦʩʪʝʡ ʧʨʦʷʚʣʷʶʪʩʷ ʠ ʧʨʠ ʜʦʚʦʣʴʥʦ ʥʠʟʢʠʭ ʯʘʩʪʦʪʘʭ ʧʦʨʷʜʢʘ 

105 ɻʮ [68-78]. ʌʠʟʠʯʝʩʢʘʷ ʩʫʪʴ ʵʪʠʭ ʨʘʙʦʪ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʥʠ 

ʧʦʣʘʛʘʶʪ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʝʫʩʪʦʡʯʠʚʳʭ ʚʨʝʤʝʥʥʳʭ ʣʦʢʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʚ ʞʠʜʢʦʩʪʷʭ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʠ ʧʨʠ ʦʯʝʥʴ ʩʣʘʙʳʭ ʛʨʘʜʠʝʥʪʘʭ ʚ 

ʩʪʨʫʢʪʫʨʝ.  ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʵʪʠʭ ʩʪʨʫʢʪʫʨ (ʤʥʦʛʠʝ ʥʘʟʳʚʘʶʪ ʠʭ ʢʣʘʩʪʝʨʘʤʠ) 

ʩʪʠʤʫʣʠʨʫʝʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʩʜʚʠʛʦʚʳʭ ʥʘʧʨʷʞʝʥʠʡ. ʉʭʝʤʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʚ 

ʵʪʠʭ ʨʘʙʦʪʘʭ ʥʝ ʩʣʦʞʥʘʷ.  ʅʘ ʛʦʨʠʟʦʥʪʘʣʴʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʢʚʘʨʮʝʚʦʡ ʧʣʘ-

ʩʪʠʥʢʠ ʥʘʥʦʩʷʪ ʪʦʣʩʪʳʡ ʩʣʦʡ ʞʠʜʢʦʩʪʠ, ʧʦʢʨʳʪʳʡ ʩʚʝʨʭʫ ʫʩʪʦʡʯʠʚʦʡ ʪʚʸʨ-
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ʜʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. ʏʝʨʝʟ ʚʝʨʭʥʠʡ ʩʣʦʡ ʚ ʞʠʜʢʦʩʪʴ ʧʦʜʘʪʁʩʷ ʩʜʚʠʛʦʚʳʝ ʢʦ-

ʣʝʙʘʥʠʷ ʩ ʯʘʩʪʦʪʦʡ ʦʢʦʣʦ 105 ɻʮ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚ ʞʠʜʢʦʩʪʠ ʦʙʨʘʟʫʪʁʩʷ ʩʪʦʷ-

ʯʠʝ ʩʜʚʠʛʦʚʳʝ ʚʦʣʥʳ, ʢʦʪʦʨʳʝ ʩ ʧʦʤʦʱʴʶ ʢʚʘʨʮʝʚʦʡ ʧʣʘʩʪʠʥʢʠ ʨʝʟʦʥʘʥʩ-

ʥʳʤ ʩʧʦʩʦʙʦʤ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʠ ʜʘʣʝʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʧʘʨʘʤʝʪʨʳ.  

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠʯʠʥʦʡ ʨʝʣʘʢʩʘʮʠʠ ʠ ʜʠʩʧʝʨʩʠʠ ʚʷʟʢʦʫʧʨʫʛʠʭ ʧʘʨʘ-

ʤʝʪʨʦʚ ʞʠʜʢʦʩʪʠ ʚ ʪʘʢʠʭ ʥʠʟʢʠʭ ʦʙʣʘʩʪʷʭ ʯʘʩʪʦʪ ʜʦʣʞʥ rʙʳʪʴ ʙʦʣʝʝ ʢʨʫʧ-

ʥʳʝ, ʯʝʤ ʤʦʣʝʢʫʣʳ ʞʠʜʢʦʩʪʠ ʩʪʨʫʢʪʫʨʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʵʪʠʭ ʨʘʙʦʪʘʭ, 

ʥʘʧʨʠʤʝʨ, [71,75,78], ʜʣʷ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʲʷʩʥʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʣʘʩʪʝʨʥʘʷ ʤʦʜʝʣʴ ʩʪʨʫʢʪʫʨʳ ʞʠʜʢʦʩʪʝʡ.  ɺ ʨʘʙʦʪʝ 

[77] ʫʪʚʝʨʞʜʘʝʪʩʷ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʥʝʫʩʪʦʡʯʠʚʳʭ ʣʦʢʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʞʠʜ-

ʢʦʩʪʷʭ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʢʦʷ ʧʨʠ ʦʯʝʥʴ ʤʘʣʳʭ ʛʨʘʜʠʝʥʪʘʭ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ, ʢʦ-

ʪʦʨʳʝ ʨʘʟʨʫʰʘʶʪʩʷ ʧʨʠ ʙʦʣʴʰʠʭ ʛʨʘʜʠʝʥʪʘʭ ʩʢʦʨʦʩʪʠ ʠʣʠ ʣʘʤʠʥʘʨʥʦʤ ʪʝʯʝ-

ʥʠʠ ʞʠʜʢʦʩʪʝʡ. ʉʦʛʣʘʩʥʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʵʪʠʭ ʨʘʙʦʪ, ʟʥʘʯʝ-

ʥʠʝ ʵʬʬʝʢʪʠʚʥʦʡ ʚʷʟʢʦʩʪʠ ʧʨʠ ʩʣʘʙʳʭ ʛʨʘʜʠʝʥʪʘʭ ʩʢʦʨʦʩʪʠ ʚ ʜʝʩʷʪʢʠ ʨʘʟ 

ʙʦʣʴʰʝ ʝ yʪʘʙʣʠʯʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʦʝ ʠʟʤʝʨʷʝʪʩʷ ʧʨʠ ʙʦʣʴʰʠʭ ʛʨʘʜʠ-

ʝʥʪʘʭ ʚ ʦʙʳʯʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʥʝʬʪʠ ʧʨʠ ʙʦʣʝʝ ʥʠʟʢʠʭ ʯʘʩʪʦʪʘʭ 

(0,5, 5, 50 ɻʮ) ʧʨʦʚʝʜʝʥʦ ʚ ʨʘʙʦʪʝ [79]. ɹʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʣʠʥʝʡʥʘʷ ʟʘʚʠʩʠ-

ʤʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʤʦʜʫʣʷ ʩʜʚʠʛʘ ʦʪ ʘʤʧʣʠʪʫʜʳ ʩʜʚʠʛʦʚʳʭ ʚʦʟʤʫʱʝʥʠʡ, 

ʢʦʪʦʨʘʷ ʚʦʟʤʦʞʥʘ ʧʨʠ ʣʠʥʝʡʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʚʝʣʠʯʠʥ ʚʷʟʢʦʫʧʨʫʛʠʭ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ ʦʪ ʤʦʜʫʣʷ ʜʝʬʦʨʤʘʮʠʠ ʩʨʝʜʳ. 

ʀʟ ʘʥʘʣʠʟʘ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʧʫʙʣʠʢʘʮʠʡ ʧʦʩʣʝʜʥʠʭ ʣʝʪ ʩʣʝʜʫʝʪ, ʯʪʦ, 

ʝʩʣʠ ʨʘʥʴʰʝ ʧʦʠʩʢ ʥʦʚʳʭ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʠ ʥʦʚʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

ʩʚʷʟʠ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʩ ʜʨʫʛʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʞʠʜʢʦʩʪʝʡ ʠʩʩʣʝʜʦʚʘ-

ʣʠʩʴ ʚ ʦʙʣʘʩʪʷʭ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪ, ʩʝʡʯʘʩ ʪʘʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʙʦʣʴʰʝʡ ʯʘ-

ʩʪʠ ʩʪʘʣʠ ʧʨʦʚʦʜʠʪʩ ̫ʚ ʦʙʣʘʩʪʷʭ ʥʠʟʢʠʭ ʯʘʩʪʦʪ ʚʦʟʤʫʱʝʥʠʡ. 
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1.2. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʦʣʝʢʫʣʷʨʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ  

ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʞʠʜʢʦʩʪʝʡ 

 

   ʇʦʜ ʨʝʣʘʢʩʘʮʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʰʠʨʦʢʠʡ ʢʨʫʛ ʷʚʣʝ-

ʥʠʡ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʭ ʬʠʟʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʧʨʠ ʚʦʟʚʨʘʱʝʥʠʠ ʠʭ ʢ ʨʘʚʥʦʚʝʩ-

ʥʦʤʫ ʩʦʩʪʦʷʥʠʶ. ʉʦʛʣʘʩʥʦ ʟʘʢʦʥʘʤ ʪʝʨʤʦʜʠʥʘʤʠʢʠ, ʣʶʙʘʷ ʟʘʤʢʥʫʪʘʷ ʠʟʦʣʠ-

ʨʦʚʘʥʥʘʷ ʩʠʩʪʝʤʘ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʘʷ ʩʘʤʦʡ ʩʝʙʝ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʠʭʦʜʠʪ ʢ 

ʩʦʩʪʦʷʥʠʶ, ʢʦʪʦʨʦʝ ʥʘʟʳʚʘʝʪʩʷ ʪʝʧʣʦʚʳʤ ʨʘʚʥʦʚʝʩʠʝʤ, ʠʟ ʢʦʪʦʨʦʛʦ ʩʘʤʦ-

ʧʨʦʠʟʚʦʣʴʥʦ ʚʳʡʪʠ ʥʝ ʤʦʞʝʪ. ɺ ʩʦʩʪʦʷʥʠʝ ʪʝʧʣʦʚʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʚ ʪʝʨʤʦʜʠ-

ʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʤʝʞʜʫ ʝʸ ʚʥʝʰʥʠʤʠ ʠ ʚʥʫʪʨʝʥʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʩʦʩʪʦ-

ʷʥʠʷ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʦʧʨʝʜʝʣʸʥʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ, ʦʧʠʩʳʚʘʶʱʠʝʩʷ ʫʨʘʚʥʝ-

ʥʠʷʤʠ ʩʦʩʪʦʷʥʠʷ. 

 ɽʩʣʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʢʘʢʦʛʦ-ʣʠʙʦ ʚʥʝʰʥʝʛʦ ʚʦʟʤʫʱʝʥʠʷ ʚʥʝʰʥʠʝ ʧʘʨʘ-

ʤʝʪʨʳ ʩʠʩʪʝʤʳ ʠʩʧʳʪʳʚʘʶʪ ʚʥʝʟʘʧʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʜʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ ʩʠʩʪʝ-

ʤʳ ʥʝ ʫʩʧʝʚʘʶʪ ʪʘʢʞʝ ʤʛʥʦʚʝʥʥʦ ʠʟʤʝʥʷʪʴʩʷ ʠ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ, ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʝ ʠʟʤʝʥʸʥʥʦʤʫ ʟʥʘʯʝʥʠʶ ʵʪʦʛʦ ʚʥʝʰʥʝʛʦ ʧʘʨʘʤʝʪʨʘ. ɼʣʷ ʵʪʦʛʦ ʪʨʝ-

ʙʫʝʪʩʷ ʦʧʨʝʜʝʣʸʥʥʦʝ ʚʨʝʤʷ. ʇʨʦʮʝʩʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʦʚʦʛʦ ʨʘʚʥʦʚʝʩʥʦʛʦ 

ʩʦʦʪʥʦʰʝʥʠʷ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ ʧʦʩʣʝ ʠʟʤʝʥʝʥʠʝ ʠʭ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʚʥʝʰʥʝʛʦ ʚʦʟʤʫʱʝʥʠʷ, ʥʘʟʳʚʘʝʪʩʷ ʨʝʣʘʢʩʘʮʠʦʥʥʳʤ ʧʨʦʮʝʩʩʦʤ 

[74]. ɺʨʝʤʷ, ʚ ʪʝʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʦʚʦʝ ʨʘʚʥʦʚʝʩʥʦʝ ʩʦʦʪʥʦ-

ʰʝʥʠʝ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʩʦʩʪʦʷʥʠʷ, ʥʘʟʳʚʘʝʪʩʷ ʚʨʝʤʝʥʝʤ ʨʝʣʘʢʩʘʮʠʠ ʧʨʦ-

ʮʝʩʩʘ.  

 ʈʝʣʘʢʩʠʨʫʶʪ ʚʩʝ ʧʘʨʘʤʝʪʨʳ ʩʠʩʪʝʤʳ (ʦʙʲʝʤ, ʪʝʤʧʝʨʘʪʫʨʘ, ʧʘʨʘʤʝʪʨ 

ʧʦʨʷʜʢʘ, ʚʷʟʢʦʩʪʴ, ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʝʢʫʣ ʠ ʪ.ʜ.). ʆʜʥʘʢʦ ʟʥʘʯʝʥʠ ̫

ʭʘʨʘʢʪʝʨʥʳʭ ʚʨʝʤʸʥ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʞʠʜʢʦʩʪʷʭ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʧʦ ʜʘʥʥʳʤ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ, 

ʨʘʟʥʳʝ. ʅʘʧʨʠʤʝʨ, ʚʨʝʤʷ ʫʩʪʘʥʦʚʣʝʥʠ ̫ʨʘʚʥʦʚʝʩʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʥʝʨʛʠʠ 

ʧʦ ʧʦʩʪʫʧʘʪʝʣʴʥʳʤ ʩʪʝʧʝʥʷʤ ʩʚʦʙʦʜʳ ʤʦʣʝʢʫʣ (ʨʘʚʥʦʚʝʩʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʄʘʢʩʚʝʣʣʘ ʧʦ ʩʢʦʨʦʩʪʷʤ) ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ †~10-13 ʩ. ʕʪʦ ʚʨʝʤʷ, ʚ ʪʝʯʝʥʠʝ 
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ʢʦʪʦʨʦʛʦ ʠʟʙʳʪʦʯʥʳʡ ʠʤʧʫʣʴʩ, ʧʦʣʫʯʝʥʥʳʡ ʤʦʣʝʢʫʣʘʤʠ ʥʘ ʛʨʘʥʠʮʝ ʨʘʟʜʝʣʘ 

ʬʘʟ ʞʠʜʢʦʩʪ-ɹʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʦʪ ʚʥʝʰʥʝʛʦ ʚʦʟʤʫʱʝʥʠʷ, ʧʝʨʝʨʘʩʧʨʝʜʝʣʷ-

ʝʪʩʷ ʤʝʞʜʫ ʧʦʩʪʫʧʘʪʝʣʴʥʳʤʠ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ ʜʨʫʛʠʭ ʤʦʣʝʢʫʣ ʞʠʜʢʦʩʪʠ. 

ʕʪʦ ʩʘʤʦʝ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʨʝʣʘʢʩʘʮʠʠ ʤʦʣʝʢʫʣʷʨʥʦʛʦ ʤʘʩʰʪʘʙʘ ʚ ʞʠʜʢʦʩʪʷʭ. 

ʉʦʛʣʘʩʥʦ ʩʫʱʝʩʪʚʫʶʱʠʤ ʦʮʝʥʢʘʤ, ʚ ʛʘʟʘʭ ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ ʧʦ 

ʧʦʩʪʫʧʘʪʝʣʴʥʳʤ ʩʪʝʧʝʥʷʤ ʩʚʦʙʦʜʳ ʜʦʩʪʘʪʦʯʥʦ ʥʝʩʢʦʣʴʢʦ ʩʪʦʣʢʥʦʚʝʥʠʡ ʤʦ-

ʣʝʢʫʣ [81,82]. 

 ʇʝʨʚʦʝ ʧʨʦʩʪʦʝ ʦʙʲʷʩʥʝʥʠʝ ʚʥʫʪʨʝʥʥʠʭ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʙʳʣʦ ʜʘʥʦ ʂʥʝʟʝʨʦʤ [48]. ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚ ʧʝʨʚʦʤ ʨʘʟʜʝʣʝ, ʧʨʠʯʠʥʫ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʷ ʦʙʲʸʤʥʦʡ ʚʷʟʢʦʩʪʠ ʦʥ ʚʠʜʝʣ ʚ ʦʙʤʝʥʝ ʵʥʝʨʛʠʠ ʤʝʞʜʫ ʚʥʝʰʥʠʤʠ 

ʠ ʚʥʫʪʨʝʥʥʠʤʠ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ ʤʦʣʝʢʫʣ ʛʘʟʦʚ. ʇʨʠ ʵʪʦʤ ʧʦʩʪʫʧʘʪʝʣʴʥʳʝ 

ʠ ʚʨʘʱʘʪʝʣʴʥʳʝ ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ ʦʥ ʦʪʥʦʩʠʣ ʢ ʚʥʝʰʥʠʤ, ʘ ʢʦʣʝʙʘʪʝʣʴʥʳʝ, 

ʵʣʝʢʪʨʦʥʥʳʝ ʠ ʜʨʫʛʠʝ ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ ʢ ʚʥʫʪʨʝʥʥʠʤ.  

 ʈʝʣʘʢʩʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʪʝʩʥʦ ʩʚʷʟʘʥʳ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʠ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʝʤ ʤʦʣʝʢʫʣ ʞʠʜʢʦʩʪʠ [56,83,84]. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ ʤʦʣʝʢʫʣʳ ʞʠʜʢʦʩʪʠ 

ʤʥʦʛʦʘʪʦʤʥʳʝ, ʪʦ ʦʥʠ ʦʙʣʘʜʘʶʪ ʧʦʩʪʫʧʘʪʝʣʴʥʳʤʠ, ʚʨʘʱʘʪʝʣʴʥʳʤʠ, ʢʦʣʝʙʘ-

ʪʝʣʴʥʳʤʠ, ʦʨʠʝʥʪʘʮʠʦʥʥʳʤʠ, ʵʣʝʢʪʨʦʥʥʳʤʠ ʠ ʜʨʫʛʠʤʠ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ. 

ʀʟʙʳʪʦʯʥʘʷ ʵʥʝʨʛʠʷ, ʧʦʣʫʯʝʥʥʘʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʥʝʰʥʝʛʦ ʚʦʟʤʫʱʝʥʠʷ ʦʜʥʦʡ 

ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ ʤʦʣʝʢʫʣ, ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʤʝʞʜʫ ʜʨʫʛʠʤʠ ʩʪʝʧʝʥʷʤʠ 

ʩʚʦʙʦʜʳ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʥʝ ʫʩʪʘʥʦʚʠʪʩʷ ʨʘʚʥʦʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʥʝʨʛʠʠ ʧʦ 

ʚʩʝʤ ʩʪʝʧʝʥʷʤ ʩʚʦʙʦʜʳ. ʇʨʠ ʨʘʚʥʦʚʝʩʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʵʥʝʨʛʠʠ ʤʝʞʜʫ ʩʪʝ-

ʧʝʥʷʤʠ ʩʚʦʙʦʜʳ ʢʘʞʜʦʡ ʩʚʦʙʦʜʥʦʡ ʩʪʝʧʝʥʠ ʤʦʣʝʢʫʣ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʝʧʣʦʚʘʷ 

ʵʥʝʨʛʠʷ  Ὧˎ .˟ ʈʝʣʘʢʩʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝʤ 

ʵʥʝʨʛʠʠ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ ʤʦʣʝʢʫʣ ʞʠʜʢʦʩʪʠ, ʥʘʟʳʚʘ-

ʶʪʩʷ ʪʝʨʤʠʯʝʩʢʠʤʠ ʨʝʣʘʢʩʘʮʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ [83].   

 ʇʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʥʝʨʛʠʠ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʨʘʚʥʦʚʝʩʠʷ ʤʝʞʜʫ ʧʦʩʪʫ-

ʧʘʪʝʣʴʥʳʤʠ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ ʤʦʣʝʢʫʣ, ʥʘʟʳʚʘʝʪʩʷ ʪʨʘʥʩʣʷʮʠʦʥʥʳʤ ʨʝʣʘʢ-

ʩʘʮʠʦʥʥʳʤ ʧʨʦʮʝʩʩʦʤ, ʘ ʫʩʪʘʥʦʚʣʝʥʠʝ ʨʘʚʥʦʚʝʩʠʷ ʤʝʞʜʫ ʚʨʘʱʘʪʝʣʴʥʳʤʠ 
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ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ (ʚ ʥʝʢʦʪʦʨʳʭ ʨʘʙʦʪʘʭ ʫʩʪʘʥʦʚʣʝʥʠʝ ʨʘʚʥʦʚʝʩʠʷ ʤʝʞʜʫ 

ʧʦʩʪʫʧʘʪʝʣʴʥʳʤʠ ʠ ʚʨʘʱʘʪʝʣʴʥʳʤʠ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ [82]) ï ʚʨʘʱʘʪʝʣʴ- 

ʥʳʤ ʨʝʣʘʢʩʘʮʠʦʥʥʳʤ ʧʨʦʮʝʩʩʦʤ.  

 ɿʥʘʯʝʥʠʷ ʭʘʨʘʢʪʝʨʥʦʛʦ ʚʨʝʤʝʥʠ ʚʨʘʱʘʪʝʣʴʥʦʡ ʨʝʣʘʢʩʘʮʠʠ ʥʘ ʦʜʠʥ-ʜʚʘ 

ʧʦʨʷʜʢʘ ʙʦʣʴʰʝ, ʯʝʤ ʚʨʝʤʷ ʪʨʘʥʩʣʷʮʠʦʥʥʦʡ ʨʝʣʘʢʩʘʮʠʠ. ɺ ʨʘʙʦʪʝ [82] ʥʘ ʦʩ-

ʥʦʚʝ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʫʣʴʪʨʘʘʢʫʩʪʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʜʣʷ ʛʘʟʦʚ ʜʘʸʪʩʷ 

ʩʦʦʪʥʦʰʝʥʠʝ tr~(5-300)tt. ʄʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʷʞʸʣʳʤ ʛʘʟʘʤ 

(ʪʷʞʝʣʝʝ N2),   ʙʦʣʴʰʝʝ - ʣʸʛʢʠʤ ʛʘʟʘʤ, ʥʘʧʨʠʤʝʨ, ʚʦʜʦʨʦʜʫ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʜʣʷ ʪʷʞʸʣʳʭ ʛʘʟʦʚ ʭʘʨʘʢʪʝʨʥʦʝ ʚʨʝʤʷ ʪʨʘʥʩʣʷʮʠʦʥʥʦʡ ʠ ʚʨʘʱʘʪʝʣʴʥʦʡ ʨʝ-

ʣʘʢʩʘʮʠʠ ʧʦʯʪʠ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʧʦʨʷʜʢʘ. ɺʦʟʤʦʞʥʦ, ʪʘʢʠʝ ʩʦʦʪʥʦʰʝʥʠʷ 

ʤʝʞʜʫ ʭʘʨʘʢʪʝʨʥʳʤʠ ʚʨʝʤʝʥʘʤʠ ʪʨʘʥʩʣʷʮʠʦʥʥʦʡ ʠ ʚʨʘʱʘʪʝʣʴʥʦʡ ʨʝʣʘʢʩʘ-

ʮʠʠ ʩʧʨʘʚʝʜʣʠʚ rʠ ʜʣʷ ʞʠʜʢʦʩʪʝʡ. 

 ʆʙʤʝʥ ʵʥʝʨʛʠʝʡ ʠ ʫʩʪʘʥʦʚʣʝʥʠʝ ʨʘʚʥʦʚʝʩʠʷ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʩʪʝʧʝ-

ʥʷʤʠ ʩʚʦʙʦʜʳ ʥʘʟʳʚʘʶʪʩʷ ʧʝʨʝʢʨʸʩʪʥʳʤʠ ʨʝʣʘʢʩʘʮʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʩ 

ʭʘʨʘʢʪʝʨʥʳʤʠ ʚʨʝʤʝʥʘʤʠ ʨʝʣʘʢʩʘʮʠʠ rt
t ʠ trt. ʋʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ ʪʘʢʠʝ ʧʝʨʝ-

ʢʨʸʩʪʥʳʝ ʨʝʣʘʢʩʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʩʪʘʥʦʚʷʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʜʣʷ ʞʠʜʢʠʭ 

ʩʠʩʪʝʤ ʩʦ ʩʣʦʞʥʦʡ ʬʦʨʤʦʡ ʤʦʣʝʢʫʣ ʠ ʥʝ ʚʩʝʛʜʘ trrt
tt= . 

 ɺ ʠʟʚʝʩʪʥʦʡ ʨʘʙʦʪʝ ʄʘʥʜʝʣʴʰʪʘʤʘ ʃ.ʀ. ʠ ʃʝʦʥʪʦʚʠʯʘ ʄ.ɸ. [84] ʜʘʸʪʩʷ 

ʙʦʣʝʝ ʦʙʱʝʝ ʦʧʠʩʘʥʠʝ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʞʠʜʢʦʩʪʷʭ.  ɿʜʝʩʴ ʚʥʫʪ-

ʨʝʥʥʝʝ ʩʦʩʪʦʷʥʠʝ ʞʠʜʢʦʡ ʩʠʩʪʝʤʳ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʢʦʪʦʨʳʤ ʚʥʫʪʨʝʥʥʠʤ 

ʧʘʨʘʤʝʪʨʦʤ x , ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʨʠ ʨʘʚʥʦʚʝʩʠʠ x0. ʈʝʣʘʢʩʘʮʠʦʥʥʦʝ ʫʨʘʚ-

ʥʝʥʠʝ ʧʨʠʨʘʱʝʥʠʷ ʵʪʦʛʦ ʧʘʨʘʤʝʪʨʘ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ 

  ,                                               (1.7) 

ʛʜʝ t - ʭʘʨʘʢʪʝʨʥʦʝ ʚʨʝʤʷ ʨʝʣʘʢʩʘʮʠʠ ʧʘʨʘʤʝʪʨʘ x.  

ʈʝʰʘʷ ʫʨʘʚʥʝʥʠʝ (1.7) ʦʪʥʦʩʠʪʝʣʴʥʦ ʌʫʨʴʝ-ʦʙʨʘʟʘ x , ʧʦʣʫʯʠʤ ʚʳʨʘʞʝ-

ʥʠʝ  

                    ‚’ .                                             (1.8)  
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ʈʝʰʘʷ ʫʨʘʚʥʝʥʠʝ (1.7) ʦʪʥʦʩʠʪʝʣʴʥʦ ‚ὸ, ʥʘʭʦʜʠʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʚʨʝʤʝʥ-

ʥʦʛʦ ʠʟʤʝʥʝʥʠ ̫ʵʪʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʧʘʨʘʤʝʪʨʘ  

          ‚ὸ ‚ ρ Ὡ .                                     (1.9) 

 ɿʘʤʝʪʠʤ, ʯʪʦ ʧʨʘʚʘʷ ʯʘʩʪʴ ʫʨʘʚʥʝʥʠ ̫(1.7) ʥʘʟʳʚʘʝʪʩʷ ʨʝʣʘʢʩʘʮʠʦʥʥʳʤ 

ʠʩʪʦʯʥʠʢʦʤ, ʢʦʪʦʨʳʡ ʠʟʤʝʥʝʥʠ ʁx ʧʦ ʚʨʝʤʝʥʠ ʜʘʸʪ ʥʝʦʙʨʘʪʠʤʳʡ ʭʘʨʘʢʪʝʨ. 

ʅʘʧʨʠʤʝʨ, ʝʩʣʠ x ʧʨʝʜʩʪʘʚʣʷʝʪ ʬʫʥʢʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʝʢʫʣ ʞʠʜʢʦʩʪʠ f, 

ʠʩʪʦʯʥʠʢ ʪʠʧʘ Ὅˎ  ʥʘʟʳʚʘʝʪʩʷ ʨʝʣʘʢʩʘʮʠʦʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʪʠʧʘ ɹʘʪ-

ʥʘʛʘʨʘ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪ  ʥʝʦʙʨʘʪʠʤʦʩʪʴ ʫʨʘʚʥʝʥʠ ̫ʠʟʤʝʥʝʥʠʷ f ʧʦ ʚʨʝʤʝʥʠ, ʠ 

ʧʨʝʚʨʘʱʘʝʪ ʝʸ  ʚ ʢʠʥʝʪʠʯʝʩʢʦʝ ʫʨʘʚʥʝʥʠʝ [15].  

 ɺʩʝ ʧʨʠʚʝʜʸʥʥʳʝ ʚʳʰʝ ʨʝʣʘʢʩʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʪʠʧʘ (1.7) - (1.9) 

ʥʘʟʳʚʘʶʪʩʷ ʨʝʣʘʢʩʘʮʠʦʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʩ ʦʜʥʠʤ ʭʘʨʘʢʪʝʨʥʳʤ ʚʨʝʤʝʥʝʤ 

ʨʝʣʘʢʩʘʮʠʠ. ɹʳʚʘʶʪ ʞʠʜʢʠʝ ʩʠʩʪʝʤʳ, ʛʜʝ ʠʤʝʶʪ ʤʝʩʪʦ ʥʝʩʢʦʣʴʢʦ ʨʝʣʘʢʩʘʮʠ-

ʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʭʘʨʘʢʪʝʨʥʳʤʠ ʚʨʝʤʝʥʘʤʠ ʨʝʣʘʢʩʘʮʠʠ. ʅʘ-

ʧʨʠʤʝʨ, ʢʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚ ʧʝʨʚʦʤ ʨʘʟʜʝʣʝ, ʩʜʚʠʛʦʚʳʝ ʠ ʦʙʲʸʤʥʳʝ ʚʷʟʢʦ-

ʩʪʠ ʨʝʣʘʢʩʠʨʫʶʪ ʩ ʨʘʟʥʳʤʠ ʚʨʝʤʝʥʘʤʠ ʨʝʣʘʢʩʘʮʠʠ.  

 ɺ ʨʘʤʢʘʭ ʩʦʚʨʝʤʝʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʞʠʜʢʠʝ ʩʠʩʪʝʤʳ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʧʣʦʪʥʳʭ ʛʘʟʦʚ, ʦʙʣʘʜʘʶʪ ʨʘʜʠʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʚʥʝʰʥʝʛʦ 

ʚʦʟʤʫʱʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʜʘʯʘ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʟʙʳʪʦʯʥʦʡ 

ʵʥʝʨʛʠʠ ʤʝʞʜʫ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ ʤʦʣʝʢʫʣ ʞʠʜʢʦʩʪʠ, ʥʦ ʠ ʥʘʨʫʰʘʝʪʩʷ (ʜʝ-

ʬʦʨʤʠʨʫʝʪʩʷ) ʩʫʱʝʩʪʚʫʶʱʘʷ ʨʘʚʥʦʚʝʩʥʘʷ ʩʪʨʫʢʪʫʨʘ ʞʠʜʢʦʩʪʠ. ʇʨʦʮʝʩʩ ʚʦʩ-

ʩʪʘʥʦʚʣʝʥʠʝ ʥʦʚʦʡ ʨʘʚʥʦʚʝʩʥʦʡ ʩʪʨʫʢʪʫʨʳ ʥʘʟʳʚʘʝʪʩʷ ʩʪʨʫʢʪʫʨʥʳʤ ʨʝʣʘʢʩʘ-

ʮʠʦʥʥʳʤ ʧʨʦʮʝʩʩʦʤ. ʍʘʨʘʢʪʝʨ ʠ ʤʝʭʘʥʠʟʤ ʩʪʨʫʢʪʫʨʥʳʭ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʪʝʨʤʠʯʝʩʢʠʭ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ɽʩʣʠ ʪʝʨʤʠʯʝʩʢʠʝ ʨʝʣʘʢʩʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʜʝʣʝʥʥʳʤʠ, 

ʦʜʠʥʦʯʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʭʘʨʘʢʪʝʨʥʳʭ ʚʨʝʤʸʥ ʨʝʣʘʢʩʘʮʠʠ, ʩʪʨʫʢʪʫʨʥʳʝ ʨʝ-

ʣʘʢʩʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʝʧʨʝʨʳʚ-

ʥʳʤ ʩʧʝʢʪʨʦʤ ʭʘʨʘʢʪʝʨʥʳʭ ʚʨʝʤʸʥ ʨʝʣʘʢʩʘʮʠʠ [19,76]. ɺ ʞʠʜʢʦʩʪʷʭ, ʜʘʞʝ 

ʧʨʦʩʪʳʭ, ʤʦʛʫʪ ʠʤʝʪʴ ʤʝʩʪʦ ʩʪʨʫʢʪʫʨʥʳʝ ʨʝʣʘʢʩʘʮʠʠ ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ ʚʨʝʤʝ-

ʥʘʤʠ ʨʝʣʘʢʩʘʮʠʠ [76,80,81]. ʄʥʦʛʠʝ ʘʚʪʦʨʳ çʧʝʨʝʩʢʦʢʦʚʫʶè ʨʝʣʘʢʩʘʮʠʶ ʚ 
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çʜʳʨʦʯʥʦʡè ʤʦʜʝʣʠ ʞʠʜʢʦʩʪʝʡ, ʪʦʯʥʝʝ ʚʨʝʤʷ ʦʩʝʜʣʦʡ ʞʠʟʥʠ ʤʦʣʝʢʫʣʳ ʚ ʨʘ-

ʜʠʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʝ, ʦʪʥʦʩʷʪ ʢ ʩʪʨʫʢʪʫʨʥʦʡ ʨʝʣʘʢʩʘʮʠʠ.  

 ʆʪʣʠʯʠʪʴ ʭʘʨʘʢʪʝʨʥʦʝ ʚʨʝʤʷ ʪʝʨʤʠʯʝʩʢʦʡ ʠ ʩʪʨʫʢʪʫʨʥʦʡ ʨʝʣʘʢʩʘʮʠʡ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʤʦʞʥʦ ʧʦ ʠʭ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ [85, 86]. ʍʘʨʘʢʪʝʨʥʦʝ 

ʚʨʝʤʷ ʪʝʨʤʠʯʝʩʢʠʭ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʫʚʝʣʠ-

ʯʠʚʘʝʪʩʷ, ʘ ʭʘʨʘʢʪʝʨʥʦʝ ʚʨʝʤʷ ʩʪʨʫʢʪʫʨʥʳʭ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʨʦ-

ʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʫʤʝʥʴʰʘʝʪʩʷ.  

ʆʜʥʘʢʦ ʥʝ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʨʝʣʘʢʩʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ 

ʞʠʜʢʠʭ ʩʠʩʪʝʤʘʭ, ʧʨʦʷʚʣʷʶʪʩʷ ʩʨʘʟʫ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ. ʕʪʦ ʟʘʚʠʩʠʪ ʦʪ ʭʘʨʘʢ-

ʪʝʨʘ ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʦʪ ʩʪʨʫʢʪʫʨʥʳʭ ʩʚʦʡʩʪʚ ʞʠʜʢʦʩʪʝʡ. ʅʘʧʨʠʤʝʨ, 

ʝʩʣʠ ʚ ʞʠʜʢʦʡ ʩʠʩʪʝʤʝ ʩʫʱʝʩʪʚʫʶʪ ʚʦʟʤʦʞʥʳʝ ʨʝʣʘʢʩʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʩ 

ʭʘʨʘʢʪʝʨʥʳʤʠ ʚʨʝʤʝʥʘʤʠ † † † Ễ † Ễ † ʠ ʥʘ ʩʠʩʪʝʤʫ ʜʝʡ-

ʩʪʚʫʝʪ ʧʝʨʠʦʜʠʯʝʩʢʦʝ ʚʦʟʤʫʱʝʥʠʝ ʩ ʯʘʩʪʦʪʦʡ n, ʪʦ ʚ ʧʦʚʝʜʝʥʠʠ ʥʝʨʘʚʥʦʚʝʩ-

ʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʩʪʝʤʳ ʧʨʦʷʚʣʷʶʪʩʷ ʠ ʜʘʶʪ ʚʢʣʘʜ ʪʝ ʨʝʣʘʢʩʘʮʠʦʥʥʳʝ 

ʧʨʦʮʝʩʩʳ, ʜʣʷ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ 1~
i
tn . ɺ ʪʘʢʠʭ ʞʠʜʢʠʭ ʩʠʩʪʝ-

ʤʘʭ ʦʩʪʘʣʴʥʳʝ ʥʠʟʢʦʯʘʩʪʦʪʥʳʝ ʨʝʣʘʢʩʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ 

ʚʨʝʤʝʥʘʤʠ ʨʝʣʘʢʩʘʮʠʠ in
tt>> ʩʯʠʪʘʶʪʩʷ ʟʘʤʦʨʦʞʝʥʥʳʤʠ, ʘ ʚʳʩʦʢʦʯʘʩʪʦʪ-

ʥʳʝ ( in
tt<<) - ʦʪʨʝʣʘʢʩʠʨʦʚʘʚʰʠʤʠ. ɿʥʘʯʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʨʝʣʘʢʩʠʨʫʶ-

ʱʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʞʠʜʢʦʩʪʠ ʚ ʦʙʣʘʩʪʠ 1~
i
tn  ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʯʘʩʪʦʪʳ 

ʚʥʝʰʥʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ n.     

 ɺ ʢʘʯʝʩʪʚʝ ʠʣʣʶʩʪʨʘʮʠʠ ʨʘʩʩʤʦʪʨʠʤ ʢʣʘʩʩʠʯʝʩʢʠʡ ʧʨʠʤʝʨ-ʯʘʩʪʦʪʥʫʶ 

ʟʘʚʠʩʠʤʦʩʪʴ ʥʝʢʦʪʦʨʦʛʦ ʩʚʷʟʘʥʥʦʛʦ ʩ ʚʥʫʪʨʝʥʥʠʤʠ ʨʝʣʘʢʩʘʮʠʦʥʥʳʤʠ ʧʨʦ-

ʮʝʩʩʘʤʠ ʪʝʧʣʦʬʠʟʠʯʝʩʢʦʛʦ ʧʘʨʘʤʝʪʨʘ ʞʠʜʢʦʡ ʩʠʩʪʝʤʳ ɸ(x). ʇʫʩʪʴ, ʵʪʠʤ ʧʘ-

ʨʘʤʝʪʨʦʤ ʙʫʜʝʪ ʠʟʦʭʦʨʥʘʷ ʪʝʧʣʦʸʤʢʦʩʪʴ ʤʥʦʛʦʘʪʦʤʥʦʡ ʞʠʜʢʦʩʪʠ ʉ ’) [49-

51]. ʊʦʛʜʘ ˞ π ÌÉÍ
ᴼ
˞ ’  ̉˞ Њ ÌÉÍ

ᴼ
˞ ’ ʥʘʟʳʚʘʶʪʩʷ ʧʨʝʜʝʣʴʥʳʤʠ 

ʥʠʟʢʦʯʘʩʪʦʪʥʳʤʠ ʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ 

˞ ’ (ʩʤ. ʨʠʩ. 1).  

 ʃʝʛʢʦ ʧʦʢʘʟʘʪʴ, ʯʪʦ  
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˞ π ˞̐π ˞̃πȟ   ˞ Њ ˞̐Њ , ʘ  ὅ ’ ὅʧ’ ʉʚ’  (1.10) 

ʛʜʝ ˞̐ - ʯʘʩʪʴ ʪʝʧʣʦʸʤʢʦʩʪʠ ʞʠʜʢʦʩʪʠ ʧʨʠʭʦʜʷʱʘ ̫ ʥʘ ʧʦʩʪʫʧʘʪʝʣʴʥʳʝ 

(ʚʥʝʰʥʠʝ) ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ, ʘ  ˞̃  ʯʘʩʪʴ, ʧʨʠʭʦʜʷʱʘ ̫ʥʘ ʚʥʫʪʨʝʥʥʠʝ ʩʪʝʧʝ-

ʥʠ ʩʚʦʙʦʜʳ ʤʥʦʛʦʘʪʦʤʥʳʭ ʤʦʣʝʢʫʣ. ʉʦʦʪʥʦʰʝʥʠʷ  

 

ʈʠʩ. 1. ʉʭʝʤʘʪʠʯʝʩʢʘʷ ʯʘʩʪʦʪʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʜʠʥʘʤʠʯʝʩʢʦʡ  

ʪʝʧʣʦʸʤʢʦʩʪʠ ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ. 

(1.10) ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʧʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʚʥʝʰʥʝʛʦ ʚʦʟʤʫʱʝʥʠʷ 

(ʥʘʧʨʠʤʝʨ, ʟʚʫʢʘ), ʧʦʣʫʯʝʥʥʘʷ ʠʟʚʥʝ ʠʟʙʳʪʦʯʥʘʷ ʵʥʝʨʛʠʷ ʩʥʘʯʘʣʘ ʧʝʨʝʜʘʸʪʩʷ 

ʚʥʝʰʥʠʤ ʧʦʩʪʫʧʘʪʝʣʴʥʳʤ ʩʪʝʧʝʥʷʤ ʩʚʦʙʦʜʳ ʤʦʣʝʢʫʣ, ʘ ʟʘʪʝʤ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʩʪʦʣʢʥʦʚʝʥʠʡ ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʤʝʞʜʫ ʚʩʝʤʠ ʦʩʪʘʣʴʥʳʤʠ ʩʪʝʧʝʥʷʤʠ ʩʚʦ-

ʙʦʜʳ. ɽʩʣʠ ʚʨʝʤʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʚʦʟʤʫʱʝʥʠʷ ὸ ’  ʥʘ-

ʤʥʦʛʦ ʙʦʣʴʰʝ ʭʘʨʘʢʪʝʨʥʳʭ ʚʨʝʤʸʥ ʧʦʩʪʫʧʘʪʝʣʴʥʳʭ † ʠ ʚʥʫʪʨʝʥʥʠʭ †̃ ʨʝ-

ʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ,  ʪ.ʝ. ʢʦʛʜʘ t >> †,†̃ (ʧʨʠ ʵʪʦʤ  † †ʚ), ʪʦʛʜʘ  ʧʦ-

ʣʫʯʝʥʥʘʷ ʚʥʝʰʥʠʤʠ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ ʠʟʙʳʪʦʯʥʘʷ ʵʥʝʨʛʠʷ ʜʦ ʩʣʝʜʫʶʱʝʛʦ 

ʚʦʟʤʫʱʝʥʠʷ ʫʩʧʝʚʘʝʪ ʨʘʚʥʦʤʝʨʥʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʠʪʴʩʷ ʤʝʞʜʫ ʧʦʩʪʫʧʘʪʝʣʴ-

ʥʳʤʠ ʠ ʚʥʫʪʨʝʥʥʠʤʠ (ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʚʨʘʱʘʪʝʣʴʥʳʤʠ) ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ 

ʤʦʣʝʢʫʣ. ʊʝʧʣʦʸʤʢʦʩʪʴ ʞʠʜʢʦʩʪʠ ʧʨʠ ʵʪʦʤ (˞ π  ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʩʫʤ-

ʤʘʨʥʦʡ ʪʝʧʣʦʸʤʢʦʩʪʴʶ, ʧʨʠʭʦʜʷʱʝʡ ʥʘ ʦʙʘ ʚʠʜʦʚ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʤʦʣʝʢʫʣ. 

  ɺ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʢʦʛʜʘ ʧʨʦʤʝʞʫʪʦʢ ʤʝʞʜʫ ʧʦʩʣʝʜʦʚʘ-

ʪʝʣʴʥʳʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ ʚʦʟʤʫʱʝʥʠʷ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ ʭʘʨʘʢʪʝʨʥʳʭ ʚʨʝʤʸʥ 

ʚʥʫʪʨʝʥʥʠʭ ʨʝʣʘʢʩʘʮʠʠ (ὸ †), ʠʟʙʳʪʦʯʥʘʷ ʵʥʝʨʛʠʷ, ʧʦʣʫʯʝʥʥʘʷ ʧʦʩʪʫʧʘ-
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ʪʝʣʴʥʳʤʠ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ, ʜʦ ʩʣʝʜʫʶʱʝʛʦ ʜʝʡʩʪʚʠʷ ʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʚʦʟ-

ʤʫʱʝʥʠʷ ʥʝ ʫʩʧʝʚʘʝʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʠʪʴʩʷ ʧʦ ʜʨʫʛʠʤ ʩʪʝʧʝʥʷʤ ʩʚʦʙʦʜʳ. ʂʘʢ 

ʙʳ ʧʨʦʠʩʭʦʜʠʪ ʥʘʢʦʧʣʝʥʠʝ ʵʥʝʨʛʠʠ ʚʦʟʤʫʱʝʥʠʷ ʥʘ ʧʦʩʪʫʧʘʪʝʣʴʥʳʝ ʩʪʝʧʝʥʠ 

ʩʚʦʙʦʜʳ ʠ ʚʢʣʘʜ ʚʥʫʪʨʝʥʥʠʭ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʚ ʪʝʧʣʦʸʤʢʦʩʪʴ ʫʤʝʥʴʰʘʝʪʩʷ. 

ɺ ʵʪʠʭ ʩʣʫʯʘʷʭ ʛʦʚʦʨʷʪ, ʯʪʦ ʚʥʫʪʨʝʥʥʠʝ ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ ʟʘʤʦʨʘʞʠʚʘʶʪʩʷ, ʘ 

ʪʝʧʣʦʸʤʢʦʩʪʴ ʞʠʜʢʦʩʪʠ ʦʧʨʝʜʝʣʷʝʪʩʷ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʪʝʧʣʦʸʤʢʦʩʪʴʶ, 

ʧʨʠʭʦʜʷʱʝʡ ʥʘ ʧʦʩʪʫʧʘʪʝʣʴʥʳʝ ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ (˞ Њ  [49,50]. 

 ʀʟ ʚʳʰʝʠʟʣʦʞʝʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʚ ʦʙʣʘ-

ʩʪʠ ʨʝʣʘʢʩʘʮʠʠ ʟʥʘʯʝʥʠʷ ʥʝʨʘʚʥʦʚʝʩʥʳʭ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʞʠʜʢʠʭ ʩʠʩʪʝʤ ʥʝ ʷʚʣʷʶʪʩʷ ʧʦʩʪʦʷʥʥʳʤʠ, ʘ ʠʟʤʝʥʷʶʪʩʷ ʚ ʦʙʣʘʩʪʠ ʤʝʞʜʫ 

ʟʥʘʯʝʥʠʷʤʠ ɸ(0) ʠ ɸ(¤), ʢʦʪʦʨʘʷ ʥʘʟʳʚʘʝʪʩʷ ʦʙʣʘʩʪʴʶ ʜʠʩʧʝʨʩʠʠ ʜʘʥʥʦʡ ʜʠ-

ʥʘʤʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ ɸ(ɜ). 

 ʅʝʦʙʭʦʜʠʤʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʧʨʝʜʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʨʝʣʘʢʩʠʨʫʶʱʠʭ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʦʜʜʘʶʪʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʦʤʫ ʠʟʤʝʨʝʥʠʶ ʠ ʧʦ ʠʭ ʟʥʘʯʝʥʠʷʤ ʤʦʞʥʦ ʦʧʨʝʜʝʣʷʪʴ ʟʥʘʯʝʥʠʷ ʜʨʫʛʠʭ ʚʘʞ-

ʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʞʠʜʢʦʩʪʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʥʳʝ ʚʨʝ-

ʤʝʥʘ ʨʝʣʘʢʩʘʮʠʠ. 

ʈʝʣʘʢʩʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʷʚʣʝʥʠʷ ʧʝʨʝʥʦʩʘ (ʚ ʪʦʤ ʯʠʩʣʝ ʧʝʨʝʥʦʩ ʢʦ-

ʣʠʯʝʩʪʚʘ ʜʚʠʞʝʥʠʷ- ʚʷʟʢʦʫʧʨʫʛʠʝ ʧʨʦʮʝʩʩʳ) ʚʟʘʠʤʥʦ ʩʚʷʟʘʥʳ ʠ ʦʪʥʦʩʷʪʩʷ ʢ 

ʥʝʦʙʨʘʪʠʤʳʤ ʩʚʦʡʩʪʚʘʤ ʞʠʜʢʠʭ ʩʠʩʪʝʤ, ʦʩʥʦʚʫ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʶʪ ʟʘʢʦʥʳ 

ʜʚʠʞʝʥʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʣʝʢʫʣ. ʇʦʵʪʦʤʫ ʜʣʷ ʢʦʨʨʝʢʪʥʦʛʦ ʦʧʠʩʘʥʠʷ ʢʘʢ 

ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʪʘʢ ʠ ʷʚʣʝʥʠʷ ʧʝʨʝʥʦʩʘ ʥʝʦʙʭʦʜʠʤʦ ʠʩʭʦʜʠʪ ɹʠʟ 

ʩʪʨʦʛʠʭ ʧʨʠʥʮʠʧʦʚ ʠ ʤʝʪʦʜʦʚ ʤʦʣʝʢʫʣʷʨʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʞʠʜʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʢʦʥʮʝ ʵʪʦʡ ʛʣʘʚʳ ʧʨʦʘʥʘʣʠʟʠʨʫʝʤ ʦʩʥʦʚʥʳʝ ʵʪʘ-

ʧʳ ʨʘʟʚʠʪʠʷ ʠ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʣʝʢʫʣʷʨʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

(ʢʠʥʝʪʠʯʝʩʢʦʛʦ) ʦʧʠʩʘʥʠʷ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʚʷʟʢʦʫʧʨʫʛʠʭ 

ʩʚʦʡʩʪʚ ʞʠʜʢʦʩʪʝʡ. 

ʇʝʨʚʳʝ ʧʦʧʳʪʢʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʢʠʥʝʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʞʠʜʢʦʩʪʝʡ ʙʳ-

ʣʠ ʩʚʷʟʘʥʳ ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʞʠʜʢʦʩʪʝʡ ʢʘʢ ʧʣʦʪʥʳʡ ʛʘʟ ʠ ʧʝʨʝʥʦʩʦʤ ʨʝ-

ʟʫʣʴʪʘʪʦʚ ʤʦʣʝʢʫʣʷʨʥʦ-ʢʠʥʝʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʘʟʦʚ ʢ ʦʧʠʩʘʥʠ ʁ
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ʩʚʦʡʩʪʚ ʞʠʜʢʦʩʪʝʡ. ɺ ʯʘʩʪʥʦʩʪʠ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʫʯʝʥʥʦʛʦ ʥʘ ʦʩʥʦʚʝ 

ʵʣʝʤʝʥʪʘʨʥʦʡ ʢʠʥʝʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʠʜʝʘʣʴʥʳʭ ʛʘʟʦʚ ʧʨʦʩʪʦʛʦ ʚʳʨʘʞʝʥʠ ̫ʜʣʷ 

ʚʷʟʢʦʩʪʠ  

lrJh
3

1
= ,                                                 (1.11) 

ʛʜʝ ɟï ʧʣʦʪʥʦʩʪʴ ʛʘʟʘ, J- ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʠ l- ʜʣʠʥʘ ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʙʝʛʘ 

ʤʦʣʝʢʫʣ ʛʘʟʘ, ʦʧʠʩʳʚʘʣʠ ʠ ʚʷʟʢʦʩʪʴ ʞʠʜʢʦʩʪʝʡ [80,88]. 

 ɺ ʨʘʤʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʞʠʜʢʦʩʪʝʡ ʢʘʢ ʧʣʦʪʥʳʡ ʛʘʟ ʙʳʣʠ ʩʜʝʣʘʥʳ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʦʧʳʪʢʠ ʦʙʦʙʱʝʥʠʷ ʠ ʩʪʨʦʛʠʭ ʤʦʣʝʢʫʣʷʨʥʦ-ʢʠʥʝʪʠʯʝʩʢʠʭ 

ʪʝʦʨʠʡ ʛʘʟʦʚ (ʥʘʧʨʠʤʝʨ, ʢʠʥʝʪʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ ɹʦʣʴʮʤʘʥʘ) ʜʣʷ ʦʧʠʩʘʥʠʷ 

ʥʝʦʙʨʘʪʠʤʳʭ ʩʚʦʡʩʪʚ ʞʠʜʢʦʩʪʝʡ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʫʜʘʯʥʳʭ ʪʘʢʠʭ ʧʦʧʳʪʦʢ 

ʷʚʣʷʝʪʩʷ ʨʘʙʦʪʘ ʕʥʩʢʦʛʘ [9]. ʆʥ, ʧʨʝʜʩʪʘʚʣʷʷ ʤʦʣʝʢʫʣʳ ʞʠʜʢʦʩʪʠ ʚ ʚʠʜʝ 

ʪʚʸʨʜʳʭ ʰʘʨʦʚ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʘʟʤʝʨʘ, ʩ ʫʯʸʪʦʤ ʪʦʣʴʢʦ ʧʘʨʥʳʭ ʩʪʦʣʢʥʦʚʝ-

ʥʠʡ ʜʣʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʠʬʬʫʟʠʠ (Ὀ) ʠ ʚʷʟʢʦʩʪʠ (–) ʥʘʰʸʣ ʚʳʨʘʞʝʥʠʝ 
 

         
Ὀ  ,                                  (1.12) 

ʛʜʝ ů- ʵʬʬʝʢʪʠʚʥʳʡ ʜʠʘʤʝʪʨ, n - ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʦʣʝʢʫʣ. ʉʦʛʣʘʩʥʦ ʵʪʦʛʦ ʚʳ-

ʨʘʞʝʥʠʷ, ʦʪʣʠʯʘʶʪʩʷ ʪʦʣʴʢʦ ʧʣʦʪʥʦʩʪʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ Ὀ ʠ –ȟ   ʟʘʚʠʩʠʤʦʩʪʠ 

ʠʭ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʷʚʣʷʶʪʩʷ ʦʜʠʥʘʢʦʚʳʤʠ. ʆʜʥʘʢʦ ʩʦʛʣʘʩʥʦ ʧʨʠʚʝʜʝʥʥʦʡ ʚ 

ʧʝʨʚʦʤ ʨʘʟʜʝʣʝ ʠʥʬʦʨʤʘʮʠʠ, ʚʷʟʢʦʩʪʴ ʞʠʜʢʦʩʪʝʡ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫ-

ʨʳ ʫʤʝʥʴʰʘʝʪʩʷ, ʪʦʛʜʘ ʢʘʢ ʚʷʟʢʦʩʪʴ ʛʘʟʦʚ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ 

ʫʤʝʥʴʰʘʝʪʩʷ. ɺʠʜʠʤʦ, ʬʦʨʤʫʣʘ (1.12) ʢʘʯʝʩʪʚʝʥʥʦ ʧʨʘʚʠʣʴʥʦ ʦʧʠʩʳʚʘʝʪ 

ʪʝʤʧʝʨʘʪʫʨʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʷʟʢʦʩʪʠ ʚ ʩʣʫʯʘʷʭ ʧʦʩʪʦʷʥʥʦʛʦ 

ʦʙʲʸʤʘ (ʧʣʦʪʥʦʩʪʠ), ʛʜʝ ʥʝ ʨʘʙʦʪʘʝʪ ʤʝʭʘʥʠʟʤ ɹʘʯʠʥʩʢʦʛʦ.  

ʄʥʦʛʠʝ ʘʚʪʦʨʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʷʟʢʦʩʪʠ ʞʠʜʢʦʩʪʝʡ 

ʠʩʧʦʣʴʟʫʶʪ ʚʳʨʘʞʝʥʠʝ ʉʪʦʢʩʘ-ʕʡʥʰʪʝʡʥʘ [87], ʫʩʪʘʥʘʚʣʠʚʘʶʱʝʛʦ ʩʚʷʟʴ 

ʤʝʞʜʫ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚʷʟʢʦʩʪʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʜʠʬʬʫʟʠʠ ʚ ʞʠʜʢʦʩʪʷʭ 

                             / 6kT ʘDh p= .                                              (1.13) 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʬʦʨʤʫʣʘ (1.13) ʧʦʣʫʯʝʥʘ ʜʣʷ ʙʨʦʫʥʦʚʩʢʦʛʦ ʜʚʠʞʝʥʠʷ 

ʩʬʝʨʠʯʝʩʢʦʡ ʯʘʩʪʠʮʳ ʨʘʜʠʫʩʘ ʘ ʚ ʞʠʜʢʦʡ ʩʠʩʪʝʤʝ, ʚ ʥʝʡ ʢʦʵʬʬʠʮʠʝʥʪʳ Ὀ ʠ 
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 – ʦʙʨʘʪʥʦ ʧʨʦʧʨʮʠʦʥʘʣʴʥʳ ʠ ʦʥʘ ʢʘʯʝʩʪʚʝʥʥʦ ʧʨʘʚʠʣʴʥʦ ʦʪʨʘʞʘʝʪ ʪʝʤʧʝʨʘ-

ʪʫʨʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʷʟʢʦʩʪʠ ʞʠʜʢʦʩʪʝʡ. ʂʨʦʤʝ ʪʦʛʦ, ʜʘʥʥʘʷ 

ʬʦʨʤʫʣʘ ʧʦʟʚʦʣʷʝʪ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʷʟʢʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʜʠʬʬʫʟʠʠ. 

ɺ ʦʙʱʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʦʨʠʠ ʙʨʦʫʥʦʚʩʢʦʛʦ ʜʚʠʞʝʥʠʷ 

ʜʣʷ ʦʧʠʩʘʥʠʷ ʥʝʨʘʚʥʦʚʝʩʥʳʭ ʩʚʦʡʩʪʚ ʞʠʜʢʦʩʪʝʡ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʣʘ 

ʚʦʟʤʦʞʥʦʩʪʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ, ʛʣʫʙʞʝ ʨʘʩʢʨʳʣʘ ʩʫʱ-

ʥʦʩʪʴ ʠ ʟʥʘʯʝʥʠʝ ʷʚʣʝʥʠʡ ʧʝʨʝʥʦʩʘ ʚ ʞʠʜʢʦʩʪʷʭ.  ɼʨʫʛʠʤ ʫʜʦʙʩʪʚʦʤ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʷ ʪʝʦʨʠʠ ʙʨʦʫʥʦʚʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥʘ ʜʦʩʪʘʪʦʯʥʦ ʧʦ-

ʜʨʦʙʥʦ ʠʟʣʦʞʝʥʘ ʚʦ ʤʥʦʛʠʭ ʫʯʝʙʥʠʢʘʭ ʧʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ, ʥʘʧʨʠʤʝʨ, 

ʚ [88,89].  ɺ ʵʪʠʭ ʨʘʙʦʪʘʭ ʜʚʠʞʝʥʠʝ ʙʨʦʫʥʦʚʩʢʦʡ ʯʘʩʪʠʮʳ ʚ ʞʠʜʢʦʩʪʷʭ ʧʨʠ 

ʫʯʸʪʝ ʚʣʠʷʥʠʷ ʩʠʣʳ ʩʦʧʨʦʪʠʚʣʝʥʠʷ Ὂ ὼ, (
 
-ʢʦʵʬʬʠʮʠʝʥʪ ʚʥʫʪʨʝʥʥʝʛʦ 

ʪʨʝʥʠʷ ʞʠʜʢʦʩʪʠ) ʥʘ ʝʸ ʜʚʠʞʝʥʠʝ ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ ʃʘʥʞʝʚʝʥʘ ʚʠʜʘ 

                              άὼ ὼ Ὂ.                                            (1.14) 

ɼʝʡʩʪʚʫʶʱʘ ̫ʥʘ ʙʨʦʫʥʦʚʩʢʫ  ʁʯʘʩʪʠʮʫ ʩʠʣʘ Ὂ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʚʥʫʪʨʝʥʥʠʝ 

ʩʣʫʯʘʡʥʳʝ ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʝ ʩʦ ʩʪʦʨʦʥʳ ʩʦʩʝʜʥʠʭ ʯʘʩʪʠʮ ʥʘ ʜʚʠʞʝʥʠʝ 

ʜʘʥʥʦʡ ʙʨʦʫʥʦʚʩʢʦʡ ʯʘʩʪʠʮʳ Ὂ ʠ ʥʘ ʚʥʝʰʥʠʝ ʩʠʣʳ Ὂʚ (Ὂ Ὂ Ὂʚ). ɺʝʣʠʯʠʥʘ 

†  ʠʤʝʝʪ ʨʘʟʤʝʨʥʦʩʪʴ ʚʨʝʤʝʥʠ ʠ ʥʘʟʳʚʘʝʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤ ʚʨʝʤʝʥʝʤ ʨʝ-

ʣʘʢʩʘʮʠʠ. 

ɼʘʣʝʝ, ʥʘ ʦʩʥʦʚʝ ʫʨʘʚʥʝʥʠ ̫(1.14) ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʩʚʷʟʴ ʤʝʞʜʫ ʨʘʟ-

ʣʠʯʥʳʤʠ ʬʠʟʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʞʠʜʢʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʙʨʦʫʥʦʚ-

ʩʢʠʭ ʯʘʩʪʠʮ. ɺ ʯʘʩʪʥʦʩʪʠ, ʬʠʟʠʯʝʩʢʠ ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʠʟʚʝʩʪʥʘʷ ʬʦʨʤʫʣʘ 

ʉʪʦʢʩʘ-ʕʡʥʰʪʝʡʥʘ b φpὥh , ʛʜʝ ʘïʨʘʜʠʫʩ ʰʘʨʦʦʙʨʘʟʥʳʭ ʙʨʦʫʥʦʚʩʢʠʭ ʯʘ-

ʩʪʠʮ, h - ʚʷʟʢʦʩʪʴ ʞʠʜʢʦʩʪʠ.  ʆʧʨʝʜʝʣʷʝʪʩʷ ʩʚʷʟʴ ʤʝʞʜʫ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʜʠʬʬʫʟʠʠ ʠ ʚʥʫʪʨʝʥʥʠʤ ʪʨʝʥʠʝʤ ʞʠʜʢʦʩʪʠ Ὀ , ʠʟ ʢʦʪʦʨʦʡ ʣʝʛʢʦ ʧʦʣʫʯʘ-

ʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ (1.13). ʇʦʢʘʟʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʛʦ ʩʤʝʱʝ-

ʥʠʷ (ʙʣʫʞʜʘʥʠʷ) ʙʨʦʫʥʦʚʩʢʠʭ ʯʘʩʪʠʮ ʦʪ ʚʨʝʤʝʥʠ  ῳὼ ςὈὸ.  

ɺ ʵʪʠʭ ʠ ʜʨʫʛʠʭ ʫʯʝʙʥʠʢʘʭ ʧʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ʧʨʠʚʦʜʷʪʩʷ ʘʥʘ-

ʣʦʛʠʯʥʝr ʨʝʟʫʣʴʪʘʪʳ ʠ ʜʣʷ ʩʣʫʯʘʷ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʙʨʦʫʥʦʚʩʢʦʛʦ ʜʚʠʞʝʥʠʷ. 
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ʅʘʧʨʠʤʝʨ, ʩʦʦʪʥʦʰʝʥʠʝ ʉʪʦʢʩʘ-ʕʡʥʰʪʝʡʥʘ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ  b̃

ψpὥ–̃. ʉʚʷʟʴ ʤʝʞʜʫ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚʨʘʱʘʪʝʣʴʥʦʡ ʚʷʟʢʦʩʪʠ ʠ ʜʠʬʬʫʟʠʠ 

ʦʧʨʝʜʝʣʝʥʘ ʢʘʢ –ʚ
ʚ
. ɼʣʷ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʥʦʛʦ ʫʛʣʦʚʦʛʦ ʩʤʝʱʝʥʠʷ 

ʙʨʦʫʥʦʚʩʢʠʭ ʯʘʩʪʠʮ ʥʘʡʜʝʥʦ ʚʳʨʘʞʝʥʠʝ   ῳ‰ τὈʚὸ ʠ ʪ.ʧ.  

ʄʥʦʛʠʤʠ ʘʚʪʦʨʘʤʠ ʨʘʟʣʠʯʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ 

ʪʨʝʥʠʷ ʙʨʦʫʥʦʚʩʢʠʭ ʯʘʩʪʠʮ ʩʚʷʟʘʥ ʩ ʚʥʫʪʨʝʥʥʠʤʠ ʩʣʫʯʘʡʥʳʤʠ ʩʠʣʘʤʠ Ὂ, ʘ 

ʢʦʵʬʬʠʮʠʝʥʪ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʞʠʜʢʦʩʪʠ ʤʦʞʥʦ ʚʳʨʘʟʠʪʴ ʯʝʨʝʟ ʨʘʚʥʦʚʝʩ-

ʥʳʝ ʢʦʨʨʝʣʷʪʦʨʳ ʩʣʫʯʘʡʥʳʭ ʩʠʣ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʯʘʩʪʠʮʫ [90.91] 

                     ᷿ ὊπὊὸ Ὠὸ.                       (1.15) 

ɸʥʘʣʦʛʠʯʥʳʝ ʚʳʨʘʞʝʥʠʷ ʧʦʣʫʯʝʥʳ ʠ ʜʣʷ ʜʨʫʛʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʥʫʪʨʝʥʥʝ-

ʛʦ ʪʨʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ  ʯʝʨʝʟ ʢʦʨʨʝ-

ʣʷʮʠʦʥʥʳʝ ʬʫʥʢʮʠʠ ʤʦʤʝʥʪ ʩʠʣ-rʤʦʤʝʥʪ ʩʠʣʳ ὔᴆπὔᴆὸ , ʜʣʷ ʢʦʵʬ-

ʬʠʮʠʝʥʪʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ, ʦʙʫʩʣʦʚʣʝʥʥʦʛʦ ʧʝʨʝʢʨʸʩʪʥʳʤ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʝʤ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ,  ʯʝʨʝʟ ʨʘʚʥʦʚʝʩʥʳʝ ʢʦʨʨʝʣʷʪʦʨʳ ʩʠʣʘïʤʦʤʝʥʪ ʩʠ-

ʣr  Ὂᴆπὔᴆὸ  (ʩʤ., ʥʘʧʨʠʤʝʨ, [92-94]). 

ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʩʝ ʵʪʠ ʦʙʦʙʱʝʥʠ ̫ʪʝʦʨʠʠ ʧʣʦʪʥʳʭ ʛʘʟʦʚ, ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʦʨʠʠ ʜʚʠʞʝʥʠʷ ʙʨʦʫʥʦʚʩʢʠʭ ʯʘʩʪʠʮ ʠ ʜʨʫʛʠʭ ʧʦʜʭʦ-

ʜʦʚ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʚʦʡʩʪʚ ʞʠʜʢʦʩʪʝʡ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʧʣʦʪʥʦʛʦ ʙʝʩʩʪʨʫʢʪʫʨ-

ʥʦʛʦ ʩʦʩʪʦʷʥʠ ̫ʚʝʱʝʩʪʚʘ ʥʝ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʠʩʘʪʴ ʤʥʦʛʠʝ ʩʚʦʡʩʪʚʘ 

ʞʠʜʢʦʩʪʝʡ.  

ʋʩʪʘʥʦʚʣʝʥʠʝ ʙʣʠʞʥʝʛʦ ʧʦʨʷʜʢʘ ʚ ʩʪʨʫʢʪʫʨʝ ʞʠʜʢʦʩʪʝʡ ʩ ʧʦʤʦʱʴʶ 

ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʨʘʩʩʝʷʥʠʶ ʥʝʡʪʨʦʥʦʚ ʠ ʨʝʥʪʛʝʥʦʚʩʢʠʭ ʣʫʯʝʡ [95,96] ʜʘʣʠ 

ʦʩʥʦʚʘʥʠʝ ʨʘʩʩʤʦʪʨʝʪʴ ʞʠʜʢʦʩʪʴ, ʢʘʢ ʩʠʩʪʝʤʫ ʫʧʦʨʷʜʦʯʝʥʥʫʶ, ʦʙʣʘʜʘʶʱʫ  ʁ

ʩʦʙʩʪʚʝʥʥʦʡ ʭʘʨʘʢʪʝʨʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʷʚʠʣʠʩʴ ʤʥʦʛʦʯʠʩʣʝʥ-

ʥʳʝ ʧʦʧʳʪʢʠ ʧʨʠʤʝʥʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʠʜʝʡ ʪʝʦʨʠʠ ʢʚʘʟʠʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʚʦʡʩʪʚ ʞʠʜʢʦʩʪʝʡ [7,8]. ʆʩʥʦʚʘʪʝʣʠ ʵʪʦʛʦ ʧʦʜʭʦʜʘ, 

ʥʘʧʨʠʤʝʨ, ʌʨʝʥʢʝʣʴ ʗ.ʀ. [7], ʣʦʛʠʯʝʩʢʠ ʧʨʘʚʠʣʴʥʦ ʧʨʝʜʧʦʣʘʛʘʣʠ, ʯʪʦ ʝʩʣʠ 

ʞʠʜʢʦʩʪʴ ʚʙʣʠʟʠ ʪʦʯʢʠ ʢʠʧʝʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʙʣʠʞʝ ʢ ʛʘʟʘʤ, ʪʦ ʚʙʣʠʟʠ ʪʦʯʢʠ 
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ʟʘʤʝʨʟʘʥʠʷ ʦʥʘ ʙʣʠʞʝ ʢ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʤ ʪʚʸʨʜʳʤ ʪʝʣʘʤ ʠ ʤʦʞʝʪ ʙʳʪʴ ʦʧʠ-

ʩʘʥʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʦʨʠʠ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʉʦ-

ʛʣʘʩʥʦ ʧʝʨʚʳʭ ʚʘʨʠʘʥʪʦʚ ʢʚʘʟʠʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ - "ʷʯʝʝʯʥʦʡ" ʤʦʜʝ-

ʣʠ ʞʠʜʢʦʩʪʝʡ (ʠʣʠ ʪʝʦʨʠʠ ʩʚʦʙʦʜʥʦʛʦ ʦʙʲʸʤʘ) ʠ ʙʦʣʝʝ ʧʦʟʜʥʝʤʫ ʚʘʨʠʘʥʪʫ - 

"ʜʳʨʦʯʥʦʡ" ʪʝʦʨʠʠ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʤʦʣʝʢʫʣʳ ʞʠʜʢʦʩʪʠ ʠʟ-ʟʘ ʥʘʣʠʯʠʷ 

ʦʪʪʘʣʢʠʚʘʥʠʷ ʩʦʩʝʜʥʠʭ ʤʦʣʝʢʫʣ ʤʦʛʫʪ ʥʘʭʦʜʠʪʩʷ ʚ ʷʯʝʡʢʝ ʦʢʨʫʞʸʥʥʳʤʠ ʜʨʫ-

ʛʠʤʠ ʤʦʣʝʢʫʣʘʤʠ, ʣʠʰʴ ʥʝʢʦʪʦʨʦʝ ʚʨʝʤʷ. 

ɺʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʤʦʣʝʢʫʣ ʚ ʷʯʝʡʢʘʭ (ʚʨʝʤʷ ʦʩʝʜʣʦʡ ʞʠʟʥʠ ʤʦʣʝʢʫʣ 

ʧʦ ʌʨʝʥʢʝʣʶ) ʚ ʪʝʦʨʠʠ ʩʚʦʙʦʜʥʦʛʦ ʦʙʸʤʘ ʟʘʚʠʩʠʪ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʦʪ ʜʚʫʭ 

ʥʝʟʘʚʠʩʠʤʳʭ ʬʘʢʪʦʨʦʚ:  

-ʦʙʨʘʟʦʚʘʥʠʷ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʘʢʘʥʩʠʡ (ʜʳʨʦʢ) ʧʦ-

ʙʣʠʟʦʩʪʠ ʤʦʣʝʢʫʣ; 

-ʥʘʣʠʯʠʷ ʫ ʤʦʣʝʢʫʣ ʜʦʩʪʘʪʦʯʥʦʡ ʵʥʝʨʛʠʠ, ʯʪʦʙʳ ʦʥʠ ʤʦʛʣʠ ʚʳʨʚʘʪʴʩʷ 

ʠʟ ʦʢʨʫʞʝʥʠʷ ʙʣʠʞʘʡʰʠʭ ʩʦʩʝʜʝʡ, ʪ.ʝ. ʤʦʛʣʠ ʧʨʝʦʜʦʣʝʪʴ ʥʝʢʦʪʦʨʳʡ ʧʦʪʝʥ-

ʮʠʘʣʴʥʳʡ ʙʘʨʴʝʨ DU. 

ɺʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʤʦʣʝʢʫʣ ʚ ʷʯʝʡʢʝ, ʢʦʪʦʨʦʝ ʥʘʟʳʚʘʝʪʩʷ ʚʨʝʤʷ ʦʩʝʜ-

ʣʦʡ ʞʠʟʥʠ, ʧʦ ʌʨʝʥʢʝʣʶ ʦʧʨʝʜʝʣʷʝʪʩʷ ʬʦʨʤʫʣʦʡ 

† †̏Ὡὼὴ  . 

ɺ "ʜʳʨʦʯʥʦʡ" ʤʦʜʝʣʠ ʥʘʣʠʯʠʝ ʚʘʢʘʥʪʥʳʭ ʷʯʝʝʢ ʜʝʣʘʝʪ ʞʠʜʢʦʩʪʴ ʙʦʣʝʝ 

ʨʳʭʣʦʡ, ʯʝʤ ʪʚʸʨʜʳʝ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʝ ʪʝʣʘ, ʘ ʥʝʧʨʝʨʳʚʥʳʡ ʧʝʨʝʭʦʜ ʤʦʣʝʢʫʣ 

ʚ ʷʯʝʡʢʠ ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʝʢʫʯʝʩʪʴ ʞʠʜʢʦʩʪʠ. ʇʦʜʦʙʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʠʥʦʛʜʘ 

ʥʘʟʳʚʘʝʪʩʷ çʧʝʨʝʩʢʦʢʦʚʳʤ ʤʝʭʘʥʠʟʤʦʤè ʪʝʢʫʯʝʩʪʠ ʞʠʜʢʦʩʪʝʡ.  

ʇʝʨʝʥʦʩ ʤʘʩʩʳ ʠ ʠʤʧʫʣʴʩʘ ʦʙʲʷʩʥʷʝʪʩʷ ʚʳʨʘʚʥʠʚʘʥʠʝʤ ʧʣʦʪʥʦʩʪʠ, 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʠ ʩʢʦʨʦʩʪʠ ʧʨʝʦʜʦʣʝʥʠʷ ʙʘʨʴʝʨʘ ʤʦʣʝʢʫʣʘʤʠ, ʠ ʵʪʦʪ ʧʨʦʮʝʩʩ 

ʥʦʩʠʪ ʩʣʫʯʘʡʥʳʡ ʭʘʨʘʢʪʝʨ. ʅʘʧʨʠʤʝʨ, ʧʨʠʣʦʞʝʥʠʝ ʢ ʞʠʜʢʦʩʪʠ ʩʜʚʠʛʦʚʳʭ 

ʥʘʧʨʷʞʝʥʠʡ ʚʳʟʳʚʘʝʪ ʥʝʩʠʤʤʝʪʨʠʯʥʳʝ ʠʩʢʘʞʝʥʠʷ ʙʘʨʴʝʨʘ ʠ ʧʨʠʚʦʜʠʪ ʢ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʧʦʪʦʢʘ. ʇʦʵʪʦʤʫ ʚ ʵʪʦʡ ʪʝʦʨʠʠ ʧʦʪʦʢ ʠʤ-

ʧʫʣʴʩʘ ʠ ʜʠʬʬʫʟʠʦʥʥʳʡ ʧʦʪʦʢ ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʳ, ʜʠʬʬʫʟʠʷ ʠ ʚʷʟʢʦʩʪʴ 

ʠʤʝʶʪ ʩʭʦʞʠʝ ʤʝʭʘʥʠʟʤʳ. ɼʣʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʷʟʢʦʩʪʠ ʵʪʘ ʪʝʦʨʠʷ ʧʨʝʜʩʢʘ-
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ʟʳʚʘʝʪ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʪʠʧʘ Ὡὼὴ . ʕʪʦ 

ʚʧʦʣʥʝ ʧʦʥʷʪʥʦ, ʧʦʪʦʤʫ ʯʪʦ ʚʷʟʢʦʩʪʴ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ – †̋Ȣ 

 ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʜʦʩʪʦʠʥʩʪʚ ʢʚʘʟʠʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ 

ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʧʨʦʱʘʝʪ ʚʳʯʠʩʣʝʥʠʝ ʢʦʥʬʠʛʫ-

ʨʘʮʠʦʥʥʦʛʦ ʠʥʪʝʛʨʘʣʘ ʠ ʦʙʣʝʛʯʘʝʪ ʧʨʦʮʝʜʫʨʫ ʨʘʩʯʸʪʘ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʧʘ-

ʨʘʤʝʪʨʦʚ ʞʠʜʢʦʩʪʝʡ. ʆʜʥʘʢʦ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʞʠʜʢʦʩʪʝʡ ʢʘʢ ʧʣʦʪʥʳʡ ʛʘʟ ʠʣʠ 

ʢʘʢ ʥʝʩʦʚʝʨʰʸʥʥʳʡ ʢʨʠʩʪʘʣʣ ʙʝʟ ʫʯʸʪʘ ʠʭ ʛʣʘʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ- ʙʣʠʞʥʝʛʦ 

ʨʘʜʠʘʣʴʥʦʛʦ ʧʦʨʷʜʢʘ ʚ ʩʪʨʫʢʪʫʨʝ ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʧʠʩʘʪʴ ʤʥʦʛʠʝ ʤʘʢʨʦʩʢʦʧʠ-

ʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʞʠʜʢʦʩʪʝʡ. ɺʩʸ ʙʦʣʴʰʝ ʩʪʘʥʦʚʠʪʩʷ ʦʯʝʚʠʜʥʳʤ, ʯʪʦ 

ʞʠʜʢʦʩʪʴ, ʵʪʦ ʥʝ ʧʣʦʪʥʳʡ ʛʘʟ ʠ ʥʝ ʢʚʘʟʠʢʨʠʩʪʘʣʣ, ʘ ʷʚʣʷʝʪʩʷ ʚʧʦʣʥʝ ʩʘʤʦʩʪʦ-

ʷʪʝʣʴʥʳʤ ʘʛʨʝʛʘʪʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʚʝʱʝʩʪʚʘ ʩʦ ʩʚʦʠʤʠ ʩʧʝʮʠʬʠʯʝʩʢʠʤʠ ʦʩʦ-

ʙʝʥʥʦʩʪʷʤʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʢʦʥʢʨʝʪʥʳʝ ʤʦʣʝʢʫʣʷʨʥʦ-

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʩʧʦʩʦʙʳ ʦʧʠʩʘʥʠ ̫ʩʚʦʡʩʪʚ ʞʠʜʢʦʩʪʝʡ.  

ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʩʧʦʩʦʙʦʚ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʢʦʨʨʝʣʷʪʠʚʥʳʭ ʬʫʥʢʮʠʡ [1]. 

ʇʨʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʦʧʠʩʘʥʠʠ ʩʠʩʪʝʤʳ ʤʥʦʛʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʫ-

ʶʱʠʭ ʯʘʩʪʠʮ ʚʦʟʥʠʢʘʶʪ ʙʦʣʴʰʠʝ ʪʨʫʜʥʦʩʪʠ ʩ  ʦʧʨʝʜʝʣʝʥʠʝʤ  ʟʘʢʦʥʦʚ ʠʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʬʫʥʢʮʠʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʀʜʝʷ ʵʪʦʛʦ ʤʝʪʦʜʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʚʦʡʩʪʚʘ ʞʠʜʢʦʩʪʝʡ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯʥʦʩʪʴʶ ʤʦʞʥʦ 

ʦʛʨʘʥʠʯʠʪʩʷ ʟʘʢʦʥʘʤʠ ʧʘʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʣʝʢʫʣ ʠ ʬʫʥʢʮʠʡ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʷ ʧʘʨʥʳʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ (ʢʦʨʨʝʣʠʨʫʶʱʠʭ) ʯʘʩʪʠʮ. ɼʨʫʛʠʤʠ ʩʣʦ-

ʚʘʤʠ, ʜʣʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʞʠʜʢʦʩʪʝʡ ʚʤʝʩʪʦ ʤʥʦʛʦ-

ʯʘʩʪʠʯʥʦʡ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʝʢʫʣ Ὢ ὼȟὼȟȣȟὼȟὸ ʤʦʞʥʦ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ s-ʯʘʩʪʠʯʥʳʝ ʢʦʨʨʝʣʷʪʠʚʥʳʝ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʝʢʫʣ 

Ὢὼȟὼȟȣὼȟὸ ὠ᷿ ȣ᷿ Ὢ ὼȟὼȟȣȟὼȟὸὨὼ ȣὨὼȟ     (1.16) 

ʛʜʝ ὼὼȠώȠᾀȠ ὴȠ ὴȠὴ  - ʥʘʙʦʨ ʬʘʟʦʚʳʭ ʢʦʦʨʜʠʥʘʪ. ʆʩʥʦʚʦʧʦʣʦʞʥʠʢʠ 

ʤʝʪʦʜʘ ʢʦʨʨʝʣʷʪʠʚʥʭr ʬʫʥʢʮʠʠ ɹʦʛʦʣʶʙʦʚ ʅ.ʅ. [10], ʂʠʨʢʚʫʜ ɼʞ. ɻ. [13] ʠ 

ʜʨʫʛʠʝ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʣʷ ʦʧʠʩʘʥʠʷ ʩʚʦʡʩʪʚ ʞʠʜʢʦʩʪʝʡ ʜʦʩʪʘʪʦʯʥʦ ʠʩʧʦʣʴʟʦ-

ʚʘʪɹ ʧʝʨʚʳʝ ʜʚʘ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʬʫʥʢʮʠʡ: 
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ʠ ʜʚʫʭʯʘʩʪʠʯʥʳʝ  
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ρ

ὠ
ὪὼȟὼȟὼȟὸὨὼ 

ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʝʢʫʣ. ʆʜʥʘʢʦ ʦʜʠʥ ʠʟ ʙʦʣʴʰʠʭ ʥʝʫʜʦʙʩʪʚ ʵʪʦʛʦ 

ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʜʥʦʯʘʩʪʠʯʥʳʭ ʬʫʥʢʮʠʡ ʨʘʩʧʨʝʜʝ-

ʣʝʥʠʷ ʤʦʣʝʢʫʣ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʥʠʝ ʜʚʫʭʯʘʩʪʠʯʥʳʝ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʘ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʜʚʫʭʯʘʩʪʠʯʥʳʭ ʬʫʥʢʮʠʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʥʠʝ 

ʪʨʸʭʯʩʪʠʯʥʳʭ ʠ ʪ.ʜ. ɺ ʢʦʥʝʯʥʦʤ ʩʯʸʪʝ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʟʥʘʥʠ ̫N-

ʯʘʩʪʠʯʥʳʭ ʬʫʥʢʮʠʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. ʂʠʨʢʚʫʜ [1,22] ʧʨʝʜʣʘʛʘʣ ʦʛʨʘʥʠʯʠʪʩɹʷ 

ʧʨʠʙʣʠʞʝʥʠʝʤ ʫʯʸʪʘ ʜʚʫʭʯʘʩʪʠʯʥʳʭ ʬʫʥʢʮʠʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ  ʚʳʨʘʞʝʥʠʝʤ 

ʪʨʸʭʯʘʩʪʠʯʥʳʭ ʬʫʥʢʮʠʡ ʯʝʨʝʟ ʜʚʫʭʯʘʩʪʠʯʥʳʝ ʠ ʦʜʥʦʯʘʩʪʠʯʥʳʝ ʬʫʥʢʮʠʠ  

   Ὢ ὼᴆ ȟὼᴆ ȟὼᴆ ȟὸ
 ᴆ ȟᴆ ȟ  ᴆ ȟᴆ ȟ  ᴆ ȟᴆ ȟ

 ᴆ ȟ  ᴆ ȟ  ᴆ ȟ
 .                 (1.17)           

ɺʳʨʘʞʝʥʠʝ (1.17) ʠʟʚʝʩʥʦ ʧʦʜ ʥʘʟʚʘʥʠʝʤ ñʉʫʧʝʨʧʦʟʠʮʠʦʥʥʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ 

ʂʠʨʢʚʫʜʘò ʠ ʧʦʟʚʦʣʷʝʪ ʟʘʤʢʥʫʪ ɹ ʮʝʧʦʯʢʫ ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʢʦʨʨʝʣʷʪʠʚʥʳʭ 

ʬʫʥʢʮʠʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ʆʜʥʦʯʘʩʪʠʯʥʳʝ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ  ʦʧʨʝʜʝʣʷʶʪ ʚʝʨʦʷʪʥʦʩʪʴ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ ʩʚʦʙʦʜʥʳʭ ʥʝʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʯʘʩʪʠʮ ʚ ʬʘʟʦʚʦʤ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝ. ɸ ʜʚʫʭʯʘʩʪʠʯʥʳʝ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚʝʨʦʷʪʥʦʩʪʴ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʧʘʨʥʦ ʩʚʷʟʘʥʥʳʭ ʯʘʩʪʠʮ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʆʙʳʯʥʦ 

ʜʚʫʭʯʘʩʪʠʯʥʳʝ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚ ʚʠʜʝ 

Ὢ ὼᴆ ȟὼᴆȟὸ=Ὢ ὼᴆ ȟὸὪ ὼᴆ ȟὸὫȾήᴆ ήᴆȾ, 

ʛʜʝ, ὫȾήᴆ ήᴆȾ ʝʩʪʴ ʨʘʜʠʘʣʴʥʘ ̫ʬʫʥʢʮʠ ̫ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʝʢʫʣ ʠ ʚʳʨʘ-

ʞʘʝʪ ʨʘʜʠʘʣʴʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʤʦʣʝʢʫʣ ʚʦʢʨʫʛ ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʚ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝ ʤʦʣʝʢʫʣʳ ʞʠʜʢʦʩʪʠ ʠ ʦʧʨʝʜʝʣʷʝʪ ʨʘʜʠʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ï ʙʣʠʞʥʠʡ ʧʦ-

ʨʷʜʦʢ ʚ ʞʠʜʢʦʩʪʷʭ.  ɼʣʷ ʩʚʦʙʦʜʥʳʭ, ʥʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʤʦʣʝʢʫʣ 

ὫȾήᴆ  ήᴆȾ =1 ʠ  Ὢ ὼᴆ ȟὼᴆȟὸ =Ὢ ὼᴆ ȟὸὪ ὼᴆ ȟὸ. 
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Ὢ ὼᴆ ȟὼᴆȟὸ -Ὢ ὼᴆ ȟὸὪ ὼᴆ ȟὸ = ˞ ὼᴆ ȟὼᴆȟὸ 

ʥʘʟʳʚʘʝʪʩʷ ʙʠʥʘʨʥʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʬʫʥʢʮʠʝʡ. ɺ ʩʣʫʯʘʝ ʦʜʥʦʨʦʜʥʳʭ ʞʠʜ-

ʢʦʩʪʝʡ Ὢ ὼᴆ ȟὸ ρ ʠ ˞ὶ Ὣὶ ρ   Ȣ   

ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʩʦʩʪʦʷʥʠʝ ʞʠʜʢʦʩʪʝʡ 

ʠʟʤʝʥʷʝʪʩʷ, ʠʟʤʝʥʷʪʁʩʷ ʠ ʢʦʨʨʝʣʷʪʠʚʥʳʝ ʬʫʥʢʮʠʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʩʦʩʪʦʷʥʠʝ 

ʞʠʜʢʦʡ ʩʠʩʪʝʤʳ. ʋʨʘʚʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʧʠʩʳʚʘʶʪ ʚʨʝʤʝʥʥʦʝ ʧʦʚʝʜʝʥʠʝ ʢʦʨ-

ʨʝʣʷʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʝʢʫʣ, ʥʘʟʳʚʘʶʪʩʷ ʢʠʥʝʪʠʯʝʩʢʠʤʠ. 

ʆʜʥʘʢʦ ʣʶʙʳʝ ʠʟʤʝʥʝʥʠ ̫ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʤʥʦʛʠʭ ʤʦʣʝʢʫʣ 

ʚʦ ʚʨʝʤʝʥʠ ʷʚʣʷʶʪʩʷ ʥʝʦʙʨʘʪʠʤʳʤʠ, ʪʦʛʜʘ ʢʘʢ ʣʶʙʳʝ ʠʟʤʝʥʝʥʠ ̫ʤʝʭʘʥʠʯʝ-

ʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ, ʦʧʠʩʳʚʘʝʤʳʝ ʫʨʘʚʥʝʥʠʷʤʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʜʚʠʞʝ-

ʥʠʷ, ʷʚʣʷʶʪʩʷ ʦʙʨʘʪʠʤʳʤʠ ʧʦ ʚʨʝʤʝʥʠ. ʅʘʧʨʠʤʝʨ, ʠʟʚʝʩʪʥʦʝ ʫʨʘʚʥʝʥʠʝ ʃʠ-

ʫʚʠʣʣʷ, ʧʦʣʫʯʝʥʥʦʝ ʥʘ ʦʩʥʦʚʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ ʜʚʠʞʝʥʠʷ ʤʦʣʝʢʫʣ 

(ʫʨʘʚʥʝʥʠʡ ɻʘʤʠʣʴʪʦʥʘ) ʜʣʷ ʦʧʠʩʘʥʠ ̫ʠʟʤʝʥʝʥʠʷ N-ʯʘʩʪʠʯʥʳʭ ʬʫʥʢʮʠʡ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ ʤʦʣʝʢʫʣ ʚ ʬʘʟʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʷʚʣʷʝʪʩʷ ʦʙʨʘʪʠʤʳʤ ʧʦ ʚʨʝʤʝ-

ʥʠ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʜʨʫʛʦʡ ʚʘʞʥʦʡ ʟʘʜʘʯʝʡ ʤʦʣʝʢʫʣʷʨʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʪʝʦ-

ʨʠʠ ʞʠʜʢʦʩʪʝʡ ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʢʠʥʝʪʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ, ʪ.ʝ.  ʧʨʝʚʨʘʱʝ-

ʥʠʝ ʦʙʨʘʪʠʤʳʭ ʫʨʘʚʥʝʥʠʡ ʠʟʤʝʥʝʥʠʷ ʢʦʨʨʝʣʷʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʤʦʣʝʢʫʣ ʧʦ ʚʨʝʤʝʥʠ ʚ ʥʝʦʙʨʘʪʠʤʳʝ.  

ɹʦʣʴʮʤʘʥ [97] ʜʣʷ ʨʝʰʝʥʠ ̫ʵʪʦʡ ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʦʚʘʣ ʠʥʪʝʛʨʘʣ ʩʪʦʣʢʥʦ-

ʚʝʥʠʷ ʤʦʣʝʢʫʣ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ ʢʠʥʝʪʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʷ ʜʣʷ ʦʜʥʦʯʘʩʪʠʯʥʳʭ 

ʬʫʥʢʮʠʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʤʦʣʝʢʫʣ.  ʂʘʢ ʙʳʣʦ ʩʢʘʟʘʥʦ 

ʚʳʰʝ, ɹʘʪʥʘʛʘʨ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʝʦʙʨʘʪʠʤʦʩʪʠ ʫʨʘʚʥʝʥʠʡ ʠʟʤʝʥʝʥʠʷ ʬʫʥʢ-

ʮʠʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʝʢʫʣ ʧʦ ʚʨʝʤʝʥʠ ʠʩʧʦʣʴʟʦʚʘʣ ʨʝʣʘʢʩʘʮʠʦʥʥʳʡ ʠʩʪʦʯ-

ʥʠʢ.  ʅʘʠʙʦʣʝʝ ʫʜʘʯʥʳʤ ʚ ʵʪʦʤ ʧʣʘʥʝ ʷʚʣʷʝʪʩʷ ʧʦʜʭʦʜ ʂʠʨʢʚʫʜʘ [5,12, 15], 

ʢʦʪʦʨʳʡ ʧʨʝʜʧʦʣʘʛʘʣ, ʯʪʦ ʚ ʧʨʦʤʝʞʫʪʢʘʭ ʤʝʞʜʫ ʩʪʦʣʢʥʦʚʝʥʠʷʤʠ ʥʘ ʤʦʣʝʢʫ-

ʣʳ ʞʠʜʢʦʩʪʠ, ʢʘʢ ʚ ʩʣʫʯʘʝ ʙʨʦʫʥʦʚʩʢʠʭ ʯʘʩʪʠʮ ʩʦ ʩʪʦʨʦʥʳ ʩʦʩʝʜʥʠʭ ʤʦʣʝʢʫʣ, 

ʜʝʡʩʪʚʫʶʪ ʩʣʫʯʘʡʥʳʝ ʩʠʣʳ. ʇʦʜ ʜʝʡʩʪʚʠʝʤ ʵʪʠʭ ʩʠʣ ʥʘ ʨʘʩʩʪʦʷʥʠʷʭ ʩʚʦʙʦʜ-

ʥʦʛʦ ʧʨʦʙʝʛʘ ʜʚʠʞʝʥʠʝ ʤʦʣʝʢʫʣ ʢʘʢ ʙʳ ʧʨʦʠʩʭʦʜʠʪ ʩ ʪʨʝʥʠʝʤ, ʦʧʨʝʜʝʣʷʝʤʳʤ 
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ʬʦʨʤʫʣʦʡ (1.15), ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʩʭʦʜʠʪ ʜʠʩʩʠʧʘʮʠʷ ʵʥʝʨʛʠʠ ʠ ʦʙʝʩʧʝʯʠʚʘ-

ʝʪʩʷ ʥʝʦʙʨʘʪʠʤʦʩʪʴ.   

ʅʘ ʦʩʥʦʚʝ ʧʦʩʪʨʦʝʥʥʦʡ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʮʝʧʦʯʢʠ ʢʠʥʝʪʠʯʝʩʢʠʭ ʫʨʘʚʥʝ-

ʥʠʡ ʜʣʷ ʦʜʥʦʯʘʩʪʠʯʥʳʭ ʠ ʜʚʫʭʯʘʩʪʠʯʥʳʭ ʬʫʥʢʮʠʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʙʳʣʠ ʠʩ-

ʩʣʝʜʦʚʘʥʳ ʷʚʣʝʥʠ ̫ʧʝʨʝʥʦʩʘ ʠ ʨʝʣʘʢʩʘʮʠʠ ʚ ʞʠʜʢʦʩʪʷʭ ʚʦʦʙʱʝ ʠ ʠʭ ʚʷʟʢʦ-

ʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ [11 -15].  ɹʳʣʠ ʧʦʧʳʪʢʠ ʠʩʧʦʣʴʟʦʚʘʥʠ ̫ʤʝʪʦʜʘ ʢʠʥʝʪʠʯʝ-

ʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʠ ʜʣʷ ʦʧʠʩʘʥʠʷ ʷʚʣʝʥʠʡ ʧʝʨʝʥʦʩʘ ʚ ʩʣʦʞʥʳʭ ʞʠʜʢʠʭ ʩʠʩʪʝ-

ʤʘʭ, ʤʦʣʝʢʫʣʳ ʢʦʪʦʨʳʭ ʠʤʝʶʪ ʚʨʘʱʘʪʝʣʴʥʳʝ ʠ ʜʨʫʛʠʝ ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ 

[16,21].   

ʆʯʝʥʴ ʙʣʠʟʢʦ ʧʨʠʤʳʢʘʝʪ ʢ ʤʝʪʦʜʫ ʢʦʨʨʝʣʷʪʠʚʥʳʭ ʬʫʥʢʮʠʡ ʤʝʪʦʜ 

ʫʩʣʦʚʥʳʭ ʬʫʥʢʮʠʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʨʘʟʚʠʪʳʡ ɹʝʣʦʨʫʩʩʢʠʤʠ ʫʯʸʥʳʤʠ [18-20]. 

ʆʥʠ ʧʨʠʤʝʥʷʶʪ ʩʚʦʡ ʤʝʪʦʜ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʜʣʷ ʦʧʠʩʘʥʠʷ ʷʚʣʝʥʠʡ ʧʝʨʝ-

ʥʦʩʘ ʠ ʨʝʣʘʢʩʘʮʠʠ ʚ ʩʣʦʞʥʳʭ ʤʦʣʝʢʫʣʷʨʥʳʭ ʞʠʜʢʦʩʪʷʭ.  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʨʘʚʥʦʚʝʩʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʟ-

ʣʠʯʥʳʭ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤʘʭ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʝʪʩʷ ʤʝʪʦʜ ʥʝʨʘʚʥʦ-

ʚʝʩʥʦʡ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʅʌʈ) ʜʣʷ ʢʣʘʩʩʠʯʝʩʢʠʭ ʩʠʩʪʝʤ [29 -31]. ʆʩ-

ʥʦʚʫ ʵʪʦʛʦ ʤʝʪʦʜʘ ʩʦʩʪʘʚʣʷʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʦʙʦʙʱʝʥʠʝ ʠ ʧʨʠʤʝʥʝʥʠʝ 

ʤʝʪʦʜʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʘʥʩʘʤʙʣʝʡ ɻʠʙʙʩʘ ʜʣʷ ʦʧʠʩʘʥʠʷ ʥʝʨʘʚʥʦʚʝʩʥʳʭ ʩʠ-

ʩʪʝʤ. ʅʝʨʘʚʥʦʚʝʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʞʠʜʢʦʡ ʩʠʩʪʝʤʳ ʚ ʵʪʦʤ ʤʝʪʦʜʝ ʭʘʨʘʢʪʝʨʠʟʫ-

ʝʪʩʷ ʥʘʙʦʨʦʤ ʣʦʢʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʳ ὖ ὼᴆ 

ʢʦʪʦʨʳʝ ʟʘʜʘʶʪʩʷ ʚʳʨʘʞʝʥʠʝʤ  

     ὖ ὼᴆ В ὖ ὼᴆ ὼᴆ ,                                  (1.18) 

ʛʜʝ, ὖ  ï ʤʦʣʝʢʫʣʷʨʥʦʝ (ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʦʝ) ʚʳʨʘʞʝʥʠʝ ὖ ὼᴆ, ὼᴆ ὼᴆ  - 

ʜʝʣʴʪʘ ʬʫʥʢʮʠʠ ɼʠʨʘʢʘ. ʇʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʫʨʘʚʥʝʥʠ ̫ʵʚʦʣʶʮʠʠ ʵʪʠʭ ʜʠʥʘʤʠ-

ʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʩʦ ʚʨʝʤʝʥʝʤ ʠʤʝʶʪ ʚʠʜ ʠʟʚʝʩʪʥʳʭ ʟʘʢʦʥʦʚ ʩʦʭʨʘʥʝʥʠʷ ʪʠʧʘ 

                    
ᴆ
ᴆὐᴆ ὼᴆ Ὅ ὼᴆ,                                     (1.19) 

ʛʜʝ, ὐᴆ ὼᴆ - ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʣʦʪʥʦʩʪʠ ʧʦʪʦʢʦʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʝʣʠʯʠʥ, ʘ 

Ὅ ὼᴆ - ʧʣʦʪʥʦʩʪʠ ʠʩʪʦʯʥʠʢʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʵʪʠʭ ʚʝʣʠʯʠʥ. ɽʩʣʠ, ὖ ὼᴆ  ʜʠ-

ʥʘʤʠʯʝʩʢʘʷ ʧʣʦʪʥʦʩʪʴ ʩʦʭʨʘʥʷʶʱʠʭʩʷ ʚʝʣʠʯʠʥ, ʪʦ Ὅ ὼᴆ π. 
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ʏʪʦʙʳ ʠʟ ʵʪʠʭ ʫʨʘʚʥʝʥʠʡ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʚ ʬʘʟʦʚʦʤ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝ ʧʦʣʫʯʠʪʴ ʫʨʘʚʥʝʥʠʷ ʦʙʦʙʱʝʥʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʠ ʠʩʩʣʝʜʦʚʘʪʴ ʥʝʨʘʚ-

ʥʦʚʝʩʥʳʝ ʩʚʦʡʩʪʚʘ ʞʠʜʢʦʡ ʩʠʩʪʝʤʳ ʥʝʦʙʭʦʜʠʤʦ ʫʩʨʝʜʥʷʪʴ ʠʭ ʧʦ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʝʤʫ ʥʝʨʘʚʥʦʚʝʩʥʦʤʫ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤʫ ʘʥʩʘʤʙʣʶ. ʌʘʢʪʠʯʝʩʢʠ ʠ ʟʜʝʩʴ 

ʟʘʜʘʯʘ ʩʚʦʜʠʪʩʷ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʤʥʦʛʦʯʘʩʪʠʯʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʝʢʫʣ. ʊʦʣʴʢʦ ʵʪʘ ʟʘʜʘʯʘ ʟʜʝʩʴ ʨʝʰʘʝʪʩʷ ʥʝ ʧʫʪʸʤ ʩʦʩʪʘʚʣʝ-

ʥʠʷ ʠ ʨʝʰʝʥʠʷ ʢʠʥʝʪʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ, ʘ ʧʫʪʸʤ ʧʦʩʪʨʦʝʥʠʷ ʥʝʨʘʚʥʦʚʝʩʥʦʡ 

ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʠʩʭʦʜʷ ʠʟ (1.19).  

ɺ ʨʘʙʦʪʝ [29], ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʘʢʦʥʦʚ ʚʨʝʤʝʥʥʦʡ ʵʚʦʣʶʮʠʠ ʜʠʥʘʤʠ-

ʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ὖ ὼᴆ (1.19) ʠ ʠʩʭʦʜʷ ʠʟ ʧʨʠʥʮʠʧʘ ʤʘʢʩʠʤʫʤʘ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʦʡ ʵʥʪʨʦʧʠʠ, ʩʪʨʦʠʪʩʷ ʣʦʢʘʣʴʥʦ-ʨʘʚʥʦʚʝʩʥʘʷ ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʝ-

ʢʫʣ  

             Ὢ ὗ ὩὼὴВ Ὂ᷿ ὼᴆȟὸ 0 ὼᴆὨὼᴆ,                         (1.20) 

ʛʜʝ 

   ὗ Ȣ᷿ȢȢ᷿Ὡὼὴ В Ὂ᷿ ὼᴆȟὸ 0 ὼᴆὨὼᴆὨɻ.                  (1.21) 

ʅʝʠʟʚʝʩʪʥʳʝ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʤʥʦʞʠʪʝʣʠ ),( txF
m

C
 ʚ (1.20) ʠ (1.21) ʦʧʨʝʜʝ-

ʣʷʶʪʩʷ ʠʟ ʫʩʣʦʚʠʡ 

  0 ὼᴆȟὸ  0 ὼᴆȟὸ .                                  (1.22) 

ɽʩʣʠ ʚ ʢʘʯʝʩʪʚʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʥʝʨʘʚʥʦ-

ʚʝʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʞʠʜʢʦʩʪʠ, ʦʛʨʘʥʠʯʠʪʴʩʷ ʚʳʙʦʨʦʤ ʟʥʘʯʝʥʠʡ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʪʘʢʠʭ ʩʦʭʨʘʥʷʶʱʠʭʩ ̫ʚʝʣʠʯʠʥ, ʢʘʢ ʧʣʦʪʥʦʩʪʴ ʯʠʩʣʘ ʯʘʩʪʠʮ )(Ĕxn
C

, 

ʧʣʦʪʥʦʩʪʴ ʠʤʧʫʣʴʩʘ )(
Ĕ

xP
CC
, ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ )(ĔxH

C
 ʠ, ʫʩʨʝʜʥʠʚ (1.19) ʧʦ ʣʦ-

ʢʘʣʴʥʦ - ʨʘʚʥʦʚʝʩʥʦʡ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ (1.20), ʧʦʣʫʯʠʤ ʫʨʘʚʥʝʥʠʷ 

ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʠʜʝʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ ʚ ʧʨʠʙʣʠʞʝʥʠʠ ʕʡʣʝʨʘ [29-31]. 

ɺʦʦʙʱʝ, ʧʨʠ ʣʶʙʦʤ ʥʘʙʦʨʝ ὖ ὼᴆ ʚ ʨʘʤʢʘʭ ʣʦʢʘʣʴʥʦ-ʨʘʚʥʦʚʝʩʥʦʡ 

ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʳ ʤʦʞʝʤ ʠʟʫʯʘʪʴ ʪʦʣʴʢʦ ʥʝ ʜʠʩʩʠʧʘʪʠʚʥʳʝ, ʦʙʨʘ-

ʪʠʤʳʝ ʩʚʦʡʩʪʚʘ ʞʠʜʢʠʭ ʩʠʩʪʝʤ. ɼʣʷ ʦʧʠʩʘʥʠʷ ʥʝʦʙʨʘʪʠʤʳʭ ʧʨʦʮʝʩʩʦʚ ʥʝʦʙ-

ʭʦʜʠʤʦ ʟʥʘʥʠʝ ʥʝʨʘʚʥʦʚʝʩʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʠ-
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ʩʪʝʤʳ. ɺ ʨʘʙʦʪʝ [29] ʚ ʨʘʤʢʘʭ ʚʳʰʝ ʧʨʠʚʝʜʸʥʥʦʡ ʩʭʝʤʳ ʫʩʨʝʜʥʝʥʠʝʤ (ʩʛʣʘ-

ʞʠʚʘʥʠʝʤ) ʧʦ ʤʝʣʢʦʤʘʩʰʪʘʙʥʳʤ ʬʣʫʢʪʫʘʮʠʷʤ, ʧʨʝʜʣʦʞʝʥʦ ʩʣʝʜʫʶʱʝʝ ʚʳ-

ʨʘʞʝʥʠʝ ʜʣʷ ʅʌʈ ʩʠʩʪʝʤʳ 

Ὢ ὗ ὩὼὴВ ᷿Ὂ ὼᴆȟὸὖ ὼᴆ ᷿ Ὡ Ὂ ὼᴆȟὸ ὸ 
Ð

 
ᴆȟ

ὖ ὼᴆȟὸ
ᴆȟ

Ὠὸ ὨὼᴆȢ                                                            (1.23) 

ʀʩʧʦʣʴʟʫʷ ʢʦʥʢʨʝʪʥʫʶ ʬʦʨʤʫ (1.23), ʤʦʞʥʦ ʫʩʨʝʜʥʝʥʠʝʤ ʫʨʘʚʥʝʥʠʷ ʧʣʦʪʥʦ-

ʩʪʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʪʠʧʘ (1.19) ʧʦʣʫʯʠʪʴ ʟʘʤʢʥʫʪʫʶ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝ-

ʥʠʡ ʦʙʦʙʱʸʥʥʦʡ (ʨʝʣʘʢʩʘʮʠʦʥʥʦʡ) ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʠ ʠʩʩʣʝʜʦʚʘʪʴ ʜʠʥʘʤʠʯʝ-

ʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʝʨʝʥʦʩʘ ʠ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʷʚʣʝʥʠʡ ʚ ʨʘʟʣʠʯʥʳʭ ʞʠʜʢʠʭ ʩʠ-

ʩʪʝʤʘʭ.   

ɺ ʨʘʙʦʪʝ [29] ʚʳʩʢʘʟʳʚʘʝʪʩʷ ʤʥʝʥʠʝ, ʯʪʦ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʜʠʥʘʤʠʯʝ-

ʩʢʠʭ ʧʝʨʝʤʝʥʥʳʭ, ʥʘʙʦʨʘʤʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʣʦʪʥʦʩʪʝʡ ʥʝ ʩʦʭʨʘʥʷʶʱʠʭʩʷ 

ʚʝʣʠʯʠʥ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʥʝʨʘʚʥʦʚʝʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʞʠʜʢʦʡ ʩʠʩʪʝʤʳ, ʪ.ʝ. 

ʜʦʙʘʚʠʚ ʚ ʵʢʩʧʦʥʝʥʪʫ ʯʣʝʥ ʪʠʧʘ ‚ ὼᴆȟὸ†Ƕὼᴆ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʙʦʣʝʝ ʦʙʱʠʝ 

ʨʝʟʫʣʴʪʘʪʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʠʩʘʪʴ ʥʝʨʘʚʥʦʚʝʩʥʳʝ ʩʚʦʡʩʪʚʘ ʙʦʣʝʝ ʩʣʦʞʥʳʭ 

ʞʠʜʢʠʭ ʩʠʩʪʝʤ. 

ɺ ʨʘʙʦʪʝ [34] ʚ ʘʩʧʝʢʪʝ ʨʝʘʣʠʟʘʮʠʠ ʪʘʢʠʭ ʟʘʜʘʯ ʨʘʩʩʤʦʪʨʝʥʳ ʞʠʜʢʠʝ 

ʩʠʩʪʝʤʳ, ʩʦʩʪʦʷʱʠʝ ʠʟ ʞʸʩʪʢʠʭ ʦʜʠʥʘʢʦʚʳʭ ʤʦʣʝʢʫʣ ʧʨʦʠʟʚʦʣʴʥʦʡ ʬʦʨʤʳ ʩ 

ʤʘʩʩʦʡ m ʠ ʤʦʤʝʥʪʦʤ ʠʥʝʨʮʠʠ I. ʇʦʣʦʞʝʥʠʝ ʥʝʩʬʝʨʠʯʝʩʢʠʭ ʤʦʣʝʢʫʣ ʚ ʬʘʟʦ-

ʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʟʘʜʘʸʪʩʷ ʥʘʙʦʨʦʤ ʜʝʢʘʨʪʦʚʳʭ ὼᴆ(x;y;z) ʠ ʫʛʣʦʚʳʭ 

— ᴆ( —ȠȠ•  ʢʦʦʨʜʠʥʘʪ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʠʤ ʧʨʦʝʢʮʠʷʤʠ ʠʤʧʫʣʴʩʘ ʠ ʤʦ-

ʤʝʥʪʘ ʠʤʧʫʣʴʩʘ ʤʦʣʝʢʫʣ. ʇʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʪʘʢʠʝ ʞʸʩʪʢʠʝ ʤʦʣʝʢʫʣʳ ʦʙʣʘʜʘʶʪ 

ʪʦʣʴʢʦ ʧʦʩʪʫʧʘʪʝʣʴʥʳʤʠ ʠ ʚʨʘʱʘʪʝʣʴʥʳʤʠ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ, ʢʦʪʦʨʳʝ 

ʦʧʠʩʳʚʘʶʪʩʷ ʟʘʢʦʥʘʤʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʠʟʠʢʠ. ʇʣʦʪʥʦʩʪʴ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʚʝʣʠʯʠʥ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʥʝʨʘʚʥʦʚʝʩʥʦʝ ʩʦʩʪʦʷʥʠʷ ʞʠʜʢʦʡ ʩʠʩʪʝʤʳ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

    ὖ ὼᴆȟ—ᴆ В ὖ ὼᴆ ὼᴆ—ᴆ —ᴆ                      (1.24)                             
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ɺ ʢʘʯʝʩʪʚʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʝʨʝʤʝʥʥʳʭ ʥʝʨʘʚʥʦʚʝʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʞʠʜʢʦʡ ʩʠ-

ʩʪʝʤʳ, ʥʘʨʷʜʫ ʩ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʧʣʦʪʥʦʩʪʷʤʠ ʪʘʢʠʭ ʩʦʭʨʘʥʷʶʱʠʭʩʷ ʚʝʣʠʯʠʥ, 

ʢʘʢ ʧʣʦʪʥʦʩʪʴ ʯʠʩʣʘ ʯʘʩʪʠʮ ὲὼᴆȟ—ᴆ ʠ ʧʣʦʪʥʦʩʪʴ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʞʠʜʢʦ-

ʩʪʝʡ Ὄὼᴆȟ—ᴆ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʣʦʪʥʦʩʪʠ ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʘ ʧʦ-

ʪʦʢʘ ʯʠʩʣʘ ʯʘʩʪʠʮ  Ƕὼᴆȟ—ᴆ ʠ Ƕὼᴆȟ—ᴆ, ʪʝʥʟʦʨʘ ʧʝʨʝʥʦʩʘ ʠʤʧʫʣʴʩʘ ˝ ὼᴆȟ—ᴆ, 

˝ ὼᴆȟ—ᴆȟ̋ ὼᴆȟ—ᴆ ʠ ̋ ὼᴆȟ—ᴆ, ʚʝʢʪʦʨʘ ʧʦʪʦʢʘ ʪʝʧʣʘ  Ὓ ὼᴆȟ—ᴆ ̉ Ὓ ὼᴆȟ—ᴆ, 

ʦʙʫʩʣʦʚʣʝʥʳʭ ʧʦʩʪʫʧʘʪʝʣʴʥʳʤʠ (t) ʠ ʚʨʘʱʘʪʝʣʴʥʳʤʠ (r) ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ 

ʤʦʣʝʢʫʣ ʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ (tr ʠ rt). 

 ɺ ʠʪʦʛʝ ʧʦ ʦʪʢʣʦʥʝʥʠʶ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʦʩʪʦʷʥʠʷ ʦʪ 

ʠʭ ʨʘʚʥʦʚʝʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʣʠʥʝʡʥʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʧʦʣʫʯʝʥʦ ʚʳʨʘʞʝʥʠʝ 

ʜʣʷ ʥʝʨʘʚʥʦʚʝʩʥʦʡ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʝʢʫʣ (ʅʌʈ) ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʘʩʠʤʤʝʪʨʠʯʥʦʡ ʞʠʜʢʦʩʪʠ ʚʠʜʘ 

                           Ὢὸ Ὢρ ῳὪ.                                                  (1.25)    

ɿʜʝʩʴ: 

Ὢ Ὢρ ὨὼᴆὨ—ᴆ

ᴗ 

ὼᴆ

ὼᴆ
ὼᴆȟὸ

ὼ
Ὄὼᴆȟ—ᴆ Ὡὼᴆȟ—ᴆ

‡ὢᴆȟὸ

ὢ
ὲὼᴆȟ—ᴆ ὲὼȟ—ᴆȟὸ Ὠ ὼᴆȟὸὐ ὸ Ὠ ὼȟὸὐ ὸ

‚ ὼᴆȟὸὖ ὸ 

‚ ὼᴆȟὸὖ ὸ ‚ ὼᴆȟὸὖ ὸ ή ὼᴆȟὸὛ ὸ ή ὼᴆȟὸὛ ὸ  -     (1.26)  

ʣʦʢʘʣʴʥʦ-ʨʘʚʥʦʚʝʩʥʘʷ ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʝʢʫʣ;  

 ῳὪ ‐᷿ Ὡ Ὠὸ΅ ὼᴆȟὸ ὸὲὸ ὃὼᴆȟὸ ὸὌὸ ὃ ὼᴆȟὸ

ὸὐ ὸ ὃ ὼᴆȟὸ ὸὐ ὸ ὃ ὼᴆȟὸ ὸὖ ὸ ὃ ὼᴆȟὸ

ὸὖ ὸ ὃ ὼᴆȟὸ ὸὖ ὸ ὃ ὼᴆȟὸ ὸὛ ὸ ὃ ὼᴆȟὸ

ὸὛ ὸ Ὠ ὼᴆȟὸ ὸ Ὠ ὼᴆȟὸ ὸὍ ὔ ὸ ‚ ὼᴆȟὸ
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ὸὍ ὸ ‚ ὼᴆȟὸ ὸὍ ὸ ‚ ὼᴆȟὸ ὸὍ ὸ ὗ ὼᴆȟὸ

ὸὑ ὸ ὗ ὼᴆȟὸ ὸὑ ὸ  -                                                        (1.27)  

ʚʳʩʦʢʦʯʘʩʪʦʪʥʘʷ ʦʩʮʠʣʣʷʮʠʷ ʥʝʨʘʚʥʦʚʝʩʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ ʤʦʣʝʢʫʣ ʚ ʣʠʥʝʡʥʦʤ ʧʨʠʙʣʠʞʝʥʠʠ;  

΅ ὼᴆȟὸ ὸ
ᴆȟ

 ,     n=bm,   ̈́ ὼᴆȟὸ ὸ
ᴆȟ

; 

΅ ὼᴆȟὸ ὸ
ᴆȟ

άὼᴆȟὸ ὸ
ᴆȟ

; 

΅ ὼᴆȟὸ ὸ
ᴆȟ

ὼᴆȟὸ ὸὍ
ᴆȟ

 ; 

΅ ὼᴆȟὸ ὸ
ᴆȟ

ὼᴆȟὸ ὸ
ᴆȟ

;                                   (1.28) 

΅ ὼᴆȟὸ ὸ
ᴆȟ

ὼᴆȟὸ ὸ
ᴆȟ

; 

΅ ὼᴆȟὸ ὸ
ᴆȟ

; ΅ ὼᴆȟὸ ὸ
ᴆȟ

;                                                                             

΅ ὼᴆȟὸ ὸ
ᴆȟ

 - ʥʝʠʟʚʝʩʪʥʳʝ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ.  

ɺʭʦʜʷʱʠʝ ʚ (1.28) ʥʝʠʟʚʝʩʪʥʳʝ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʤʥʦʞʠʪʝʣʠ Ὠ ὼᴆȟὸȟ 

‚ ὼᴆȟὸ ʠ ή ὼᴆȟὸ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟ ʫʩʣʦʚʠʡ 

  ὖ ὢᴆȟ—ᴆ ὖ ὢᴆȟ—ᴆ .                                   (1.29) 

ɺʝʣʠʯʠʥʘ 

     Ὢ
ᴆȟ ᴆȟ

᷿᷿ ᴆȟ ᴆ ɻ
                             (1.30) 

ʚ (1.26) ʷʚʣʷʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʝʢʫʣ (ʬʫʥʢʮʠʠ 

ʙʦʣʴʰʦʛʦ ʢʘʥʦʥʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɻʠʙʙʩʘ),  ὼᴆȟὸ
ᴆȟ
ȟ   Ὕὼᴆȟὸ - 

ʪʝʤʧʝʨʘʪʫʨʘ,  ‘ὼᴆȟὸ ïʭʠʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ,   N ï ʯʠʩʣʦ ʤʦʣʝʢʫʣ ʞʠʜʢʦʩʪʠ. 

ɺ ʥʝʢʦʪʦʨʦʤ ʧʣʘʥʝ, ʙʣʠʟʢʘ ̫ʢ ʨʘʟʣʦʞʝʥʠʷʤ (1.25)-(1.30) ʨʘʙʦʪʘ ʧʨʦʜʝʣʘʥʘ ʚ 

ʨʘʤʢʘʭ ʩʦʭʨʘʥʷʶʱʠʭʩʷ ʚʝʣʠʯʠʥ (ʧʣʦʪʥʦʩʪʠ ʞʠʜʢʦʩʪʠ, ʠʤʧʫʣʴʩʘ ʠ ʵʥʝʨʛʠʠ 

ʤʦʣʝʢʫʣ ʞʠʜʢʦʩʪʠ) ʙʝʟ ʫʯʸʪʘ ʫʛʣʦʚʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʧʘʨʘʤʝʪʨʦʚ  ʚʳʧʦʣʥʝʥʘ  

ʚ [109, ʩʪʨ.451]. ʄ  rʚ ʥʘʩʪʦʷʱʝʡ ʜʠʩʩʝʨʪʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʙʫʜʝʤ ʠʩʭʦʜʠʪʴ ʠʟ 

ʩʭʝʤ r(1.18) ï (1.30), ʘ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ  ʥʝʨʘʚʥʦʚʝʩʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʘʥʩʘʥʙʣʷ ʙʫʜʝʤ ʠʩʧʦʣʴʟʦʚʘʪʴ ʅʌʈ (1.25).  
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ɻʃɸɺɸ II .  ʋʈɸɺʅɽʅʀʗ ɻʀɼʈʆɼʀʅɸʄʀʂʀ ʉʃʆɾʅʓʍ  

ɸʉʀʄʄɽʊʈʀʏʅʓʍ ɾʀɼʂʆʉʊɽʁ ɺ ʃʆʂɸʃʔʅʆ-ʈɸɺʅʆɺɽʉʅʆʄ 

ʇʈʀɹʃʀɾɽʅʀʀ 

2.1. ʄʦʣʝʢʫʣʷʨʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʩʣʦʞʥʳʭ  

ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʞʠʜʢʠʭ ʩʠʩʪʝʤ 
 

ʇʨʠ ʤʦʣʝʢʫʣʷʨʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʦʧʠʩʘʥʠʠ ʞʠʜʢʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ-

ʩʷ ʢʘʢ ʩʠʩʪʝʤ rʠʟ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʯʘʩʪʠʮ - ʤʦʣʝʢʫʣ. ɽʩ-

ʣʠ ʧʨʝʥʝʙʨʝʯ ɹʨʘʟʤʝʨʘʤʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʤʦʣʝʢʫʣ, ʤʳ ʙʫʜʝʤ ʠʤʝʪ ɹʤʦ-

ʜʝʣʴ ʧʣʦʪʥʦʛʦ ʠʜʝʘʣʴʥʦʛʦ ʛʘʟʘ. ɽʩʣʠ ʧʨʝʜʩʪʘʚʠʤ ʤʦʣʝʢʫʣ rʞʠʜʢʦʩʪʠ ʢʘʢ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʝ ʫʧʨʫʛʠʝ ʰʘʨʳ, ʧʦʣʫʯʠʤ ʤʦʜʝʣʴ ʕʥʩʢʦʛʘ [8,9], ʙʦʣʝʝ-

ʤʝʥʝʝ ʧʨʘʚʠʣʴʥʦ ʦʧʠʩʳʚʘʶʱʫ  ʁʩʚʦʡʩʪʚʘ ʦʜʥʦʘʪʦʤʥʳʭ ʧʣʦʪʥʳʭ ʛʘʟʦʚ. ɽʩʣʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʥʦʯʘʩʪʠʯʥʳʝ ʠ ʜʚʫʭʯʘʩʪʠʯʥʳʝ ʢʦʨʨʝʣʷʪʠʚʥʳʝ ʬʫʥʢʮʠʠ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ, ʪʦ ʩ ʫʯʸʪʦʤ ʨʘʜʠʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʞʠʜʢʦʩʪʷʭ ʤʦʞʥʦ ʦʧʠʩʘʪʴ 

ʨʘʚʥʦʚʝʩʥʳʝ ʩʚʦʡʩʪʚʘ ʧʨʦʩʪʳʭ ʞʠʜʢʠʭ ʩʠʩʪʝʤ [1,2,5]. ɺ ʮʝʣʦʤ, ʩʝʡʯʘʩ ʫʩʪʘ-

ʥʦʚʠʣʦʩʴ ʤʥʝʥʠʝ, ʯʪʦ ʟʘʜʘʯʘ ʨʘʚʥʦʚʝʩʥʦʡ ʤʦʣʝʢʫʣʷʨʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʪʝʦ-

ʨʠʠ ʞʠʜʢʦʩʪʝʡ ïɻ ʪʦ ʚʳʨʘʞʝʥʠʝ ʦʩʥʦʚʥʳʭ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʞʠʜ-

ʢʠʭ ʩʠʩʪʝʤ ʯʝʨʝʟ ʟʘʢʦʥʳ ʜʚʠʞʝʥʠʷ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʭ ʩʪʨʫʢʪʫʨʥʳʭ ʯʘʩʪʠʮ, 

ʯʪʦ ʚ ʦʙʱʝʤ ʧʣʘʥʝ ʨʝʰʝʥʘ ʚ [1,2]. 

    ʆʜʥʘʢʦ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʚʥʝʰ-

ʥʠʭ ʚʦʟʤʫʱʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʦʷʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʦʷʥʠ ̫ʠ ʩʚʦʡʩʪʚ 

ʞʠʜʢʠʭ ʩʠʩʪʝʤ ʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʞʠʜʢʦʩʪʠ ʥʘʭʦʜʷʪʩʷ ʚ ʜʠʥʘʤʠʯʝ-

ʩʢʦʤ ʥʝʨʘʚʥʦʚʝʩʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʚʦʡʩʪʚʘ ʞʠʜʢʦʩʪʝʡ ʚ ʜʠ-

ʥʘʤʠʯʝʩʢʠʭ ʥʝʨʘʚʥʦʚʝʩʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʠ ʚʳ-

ʩʦʢʦʠʥʪʝʥʩʠʚʥʳʭ ʚʦʟʜʝʡʩʪʚʠʷʭ, ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ ʪʘʢʦʚʳʭ ʧʨʠ ʨʘʚ-

ʥʦʚʝʩʥʳʭ ʧʨʦʮʝʩʩʘʭ.  ʇʨʠ ʵʪʦʤ ʜʝʡʩʪʚʠʝ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʚʦʟʤʫʱʝʥʠʷ ʥʘ 

ʨʘʟʥʳʝ ʞʠʜʢʦʩʪʠ ʧʨʦʷʚʣʷʝʪʩʷ ʧʦ-ʨʘʟʥʦʤʫ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʨʘʟʥʳʤ ʭʘʨʘʢʪʝʨʦʤ 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʞʠʜʢʦʩʪʷʭ ʚʥʫʪʨʝʥʥʠʭ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ [49-52].   
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ɺ ʧʝʨʚʦʡ ʛʣʘʚʝ ʥʘ ʧʨʠʤʝʨʝ ʜʠʥʘʤʠʯʝʩʢʦʡ ʪʝʧʣʦʸʤʢʦʩʪʠ ʤʥʦʛʦʘʪʦʤʥʳʭ 

ʛʘʟʦʚ (ʞʠʜʢʦʩʪʝʡ), ʙʳʣʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʧʦʚʝʜʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʪʝʧʣʦ-

ʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʳ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʠʟʤʝʥʝʥʠʷ ʯʘʩʪʦʪʳ 

ʚʥʝʰʥʝʛʦ ʚʦʟʤʫʱʝʥʠʷ.  ɹʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʪʝʧʣʦʸʤʢʦʩʪ ɹʞʠʜʢʦʩʪʝʡ ʚ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʦʪ ʯʘʩʪʦʪʳ ʚʦʟʤʫʱʝʥʠʷ ʠʟʤʝʥʷʝʪʩʷ ʤʝʞʜʫ ʝʸ ʥʠʟʢʦʯʘʩʪʦʪʥʳʤ ʠ ʚʳ-

ʩʦʢʦʯʘʩʪʦʪʥʳʤ ʧʨʝʜʝʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʪ.ʝ. ʧʦʜʚʝʨʛʘʝʪʩʷ ʯʘʩʪʦʪʥʦʡ ʜʠʩ-

ʧʝʨʩʠʠ. ɺʦ ʚʚʝʜʝʥʠʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʜʣʷ ʧʨʘʚʠʣʴʥʦʛʦ ʦʧʠʩʘʥʠʷ ʥʝ-

ʨʘʚʥʦʚʝʩʥʳʭ ʩʚʦʡʩʪʚ ʞʠʜʢʠʭ ʩʠʩʪʝʤ, ʚ ʯʘʩʪʥʦʩʪʠ ʠʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʷʟʢʦ-

ʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ, ʥʝʙʭʦʜʠʤʦ ʠʩʭʦʜʠʪʴ ʠʟ ʦʙʱʠʭ ʠ ʩʪʨʦʛʠʭ ʧʨʠʥʮʠʧʦʚ ʤʦʣʝ-

ʢʫʣʷʨʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʞʠʜʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩ ʫʯʸʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʭ 

ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʳ ʠ ʚʢʣʘʜʦʚ ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʥʠʭ ʚʥʫʪʨʝʥʥʠʭ ʨʝʣʘʢ-

ʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ.  

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʠ ʦʩʥʦʚʥʳʭ ʧʦʜʭʦʜʦʚ ʤʦʣʝʢʫʣʷʨʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʦʧʠʩʘʥʠʷ ʥʝʨʘʚʥʦʚʝʩʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʞʠʜʢʦʩʪʷʭ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʢʠʥʝʪʠʯʝʩ-

ʢʠʭ ʫʨʘʚʥʝʥʠʡ. ʄʝʪʦʜ ʢʠʥʝʪʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʠ ʫʩʧʝʰ-

ʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ  ʫʯʝʥʳʤʠ  ʥʘʰʝʡ ʨʝʩʧʫʙʣʠʢʠ [14,15,21,28].  ʕʪʦ ʤʝʪʦʜ ʧʦʟ-

ʚʦʣʷʝʪ ʭʦʨʦʰʦ ʦʧʠʩʘʪʴ ʥʝ ʪʦʣʴʢʦ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ, ʥʦ ʠ ʙʳʩʪʨʝr 

ʢʠʥʝʪʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ, ʤʦʣʝʢʫʣʷʨʥʳʝ ʤʝʭʘʥʠʟʤʳ ʪʝʨʤʠʯʝʩʢʠʭ ʠ ʩʪʨʫʢʪʫʨ-

ʥʳʭ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʞʠʜʢʦʩʪʷʭ. ʆʜʥʘʢʦ ʵʪʦʪ ʤʝʪʦʜ ʭʦʨʦʰʦ 

ʧʨʠʤʝʥʠʤ ʜʣʷ ʧʨʦʩʪʳʭ ʞʠʜʢʦʩʪʝʡ. ɺ ʩʣʫʯʘʝ ʩʣʦʞʥʳʭ ʞʠʜʢʦʩʪʝʡ ʩ ʥʝʩʬʝʨʠ-

ʯʝʩʢʠʤʠ ʤʦʣʝʢʫʣʘʤʠ ʧʨʠ ʫʯʸʪʝ ʫʛʣʦʚʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘ-

ʤʝʪʨʦʚ ʞʠʜʢʦʩʪʝʡ ʩʪʨʫʢʪʫʨʘ ʢʠʥʝʪʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʫʩʣʦʞʥʷʝʪʩʷ, ʠ ʦʥʠ 

ʩʪʘʥʦʚʷʪʩʷ ʪʨʫʜʥʦ ʨʝʰʘʝʤʳʤʠ.  

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʜʣʷ ʤʦʣʝʢʫʣʷʨʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʨʘʟʣʠʯ-

ʥr ʭ ʚʠʜʦʚ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʦʜ ʥʝʨʘʚʥʦ-

ʚʝʩʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʦʧʝʨʘʪʦʨʘ (ʅʉʆ) ʠʣʠ ʥʝʨʘʚʥʦʚʝʩʥʦʡ ʬʫʥʢʮʠʠ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ (ʅʌʈ) ʜʣʷ ʩʣʫʯʘ ̫ʢʣʘʩʩʠʯʝʩʢʠʭ ʩʠʩʪʝʤ [29-31].  ʕʪʦʪ ʤʝʪʦʜ ʪʘʢ-

ʞʝ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʠ ʜʣʷ ʦʧʠʩʘʥʠ ̫ʥʝʨʘʚʥʦʚʝʩʥʳʭ ʩʚʦʡʩʪʚ ʩʣʦʞʥʳʭ ʞʠʜʢʠʭ 

ʩʠʩʪʝʤ [32-33].   
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ɺ ʨʘʙʦʪʝ [34] ʧʫʪʸʤ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʨʘʩʰʠʨʝʥʠ ̫ʯʠʩʣʘ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʧʝʨʝʤʝʥʥʳʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʥʝʨʘʚʥʦʚʝʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʞʠʜʢʦʡ ʩʠʩʪʝʤʳ, ʠ 

ʙʦʣʝʝ ʢʦʨʨʝʢʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠ ̫ʫʛʣʦʚʳʭ ʧʝʨʝʤʝʥʥʳʭ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʦʣʦ-

ʞʝʥʠ̫ ʥʝʩʬʝʨʠʯʝʩʢʠʭ ʤʦʣʝʢʫʣ ʚ ʬʘʟʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʤʝʪʦʜ ʅʌʈ ʙʳʣ 

ʦʙʦʙʱʸʥ ʜʣʷ ʦʧʠʩʘʥʠʷ ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʞʠʜʢʦʩʪʝʡ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʞʸʩʪʢʠʭ 

ʤʦʣʝʢʫʣ ʧʨʦʠʟʚʦʣʴʥʦʡ ʬʦʨʤʳ. ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʵʪʦʡ ʨʘʙʦʪʳ ʧʨʠʚʝʜʝʥʳ 

ʚ ʢʦʥʮʝ ʧʝʨʚʦʡ ʛʣʘʚʳ. ɺ ʨʘʙʦʪʘʭ [98-101] ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʧʝʨʝʥʦʩʘ ʤʘʩʩʳ ʚ ʘʩʠʤʤʝʪʨʠʯʥʳʭ 

ʞʠʜʢʠʭ ʩʠʩʪʝʤʘʭ. ɺ ʩʝʨʠʠ ʨʘʙʦʪ [60,94,102-105] ʨʝʟʫʣʴʪʘʪʳ [34] ʙʳʣʠ ʠʩ-

ʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʧʨʦʩʪʳʭ 

ʤʦʜʝʣʝʡ ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʞʠʜʢʦʩʪʝʡ (ʞʠʜʢʦʛʦ ʘʨʛʦʥʘ ʠ ʥʝʤʘʪʠʯʝʩʢʠʭ ʞʠʜʢʠʭ 

ʢʨʠʩʪʘʣʣʦʚ).  

ɺ ʥʘʩʪʦʷʱʝʡ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ ʧʦʣʫʯʝʥʥʳʝ ʚ [34, 102-105] ʦʙ-

ʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʦʧʠʩʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʘʩʠʤʤʝʪ-

ʨʠʯʥʳʭ ʞʠʜʢʦʩʪʝʡ ʦʙʦʙʱʘʶʪʩʷ ʠ ʢʦʨʨʝʢʪʠʨʫʶʪʩʷ ʜʣʷ ʦʧʠʩʘʥʠʷ ʜʠʥʘʤʠʯʝ-

ʩʢʠʭ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʨʘʟ-

ʥʠʮʘ ʤʝʞʜʫ ʨʘʥʝʝ ʨʘʩʩʤʦʪʨʝʥʥʳʤʠ ʧʨʦʩʪʳʤʠ ʤʦʜʝʣʷʤʠ ʘʩʠʤʤʝʪʨʠʯʥʳʭ 

ʞʠʜʢʦʩʪʝʡ (ʧʨʦʩʪʳʝ ʞʠʜʢʦʩʪʠ ʠ ʥʝʤʘʪʠʯʝʩʢʠʝ ʞʠʜʢʠʝ ʢʨʠʩʪʘʣʣʳ) ʠ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʳʤʠ ʟʜʝʩʴ ʤʦʜʝʣʷʤʠ ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʪʦʤ, ʯʪʦ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʤʦʣʝʢʫʣʳ ʞʠʜʢʦʩʪʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʢʘʢ ʛʣʘʜʢʠʝ 

ʪʚʸʨʜʳʝ ʰʘʨʳ ʠ ʛʣʘʜʢʠʝ ʫʧʨʫʛʠʝ ʩʪʝʨʞʥʠ, ʛʜʝ ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʠʛʨʘʶʪ 

ʦʙʤʝʥʥʳʝ ʨʝʣʘʢʩʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʤʝʞʜʫ ʦʜʠʥʘʢʦʚʳʤʠ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦ-

ʜʳ ʤʦʣʝʢʫʣ (ʚʥʫʪʨʠʪʨʘʥʩʣʷʮʠʦʥʥʳʤʠ ʠ ʚʥʫʪʨʠʚʨʘʱʘʪʝʣʴʥʳʤʠ ʩʪʝʧʝʥʷʤʠ 

ʩʚʦʙʦʜʳ).  ɺʦ ʚʪʦʨʦʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʣʫʯʘʝ ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ ʧʦ-

ʣʘʛʘʝʪʩʷ, ʯʪʦ ʤʦʣʝʢʫʣʳ ʞʠʜʢʦʩʪʠ ʠʤʝʶʪ ʥʝ ʩʠʤʤʝʪʨʠʯʥʳʝ ʬʦʨʤʳ ʠ ʚ ʦʧʨʝ-

ʜʝʣʝʥʠʠ ʠʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʦʙʤʝʥʥʳʝ ʨʝ-

ʣʘʢʩʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ ʤʦʣʝʢʫʣ. 

ɺ ʵʪʦʡ ʛʣʘʚʝ ʥʘ ʦʩʥʦʚʝ [29, 34] ʠ ʥʘʰʠʭ ʨʘʙʦʪ [115-120] ʠʟʣʦʞʝʤ ʦʩ-

ʥʦʚʥʳʝ ʤʦʤʝʥʪʳ ʠ ʧʨʠʥʮʠʧʳ ʤʦʣʝʢʫʣʷʨʥʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʦʡ ʤʦʜʝʣʠ ʘʩʠʤʤʝʪʨʠʯʥʦʡ (ʤʥʦʛʦʘʪʦʤʥʦʡ) ʞʠʜʢʦʩʪʠ. 
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ʈʘʩʩʤʦʪʨʠʤ ʞʠʜʢʫʶ ʩʠʩʪʝʤʫ, ʩʦʩʪʦʷʱʫʶ ʠʟ N ʦʜʠʥʘʢʦʚʳʭ ʞʸʩʪʢʠʭ 

ʤʦʣʝʢʫʣ ʧʨʦʠʟʚʦʣʴʥʦʡ ʬʦʨʤʳ ʩ ʤʘʩʩʘʤʠ m ʠ ʤʦʤʝʥʪʦʤ ʠʥʝʨʮʠʠ Iab . ʉʯʠʪʘ-

ʝʤ, ʯʪʦ ʵʪʠ ʤʦʣʝʢʫʣʳ ʠʤʝʶʪ ʪʦʣʴʢʦ ʧʦʩʪʫʧʘʪʝʣʴʥʳʝ ʠ ʚʨʘʱʘʪʝʣʴʥʳʝ ʩʪʝʧʝʥʠ 

ʩʚʦʙʦʜʳ, ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʟʘʢʦʥʘʤʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ʬʠʟʠʢʠ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʪʘʢʠʭ ʥʝʩʬʝʨʠʯʝʩʢʠʭ ʤʦʣʝʢʫʣ ʚ ʬʘʟʦʚʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʠʩʧʦʣʴʟʫʝʤ ʥʘʙʦʨʳ ʜʝʢʘʨʪʦʚʳʭ ὼᴆὼȠώȠᾀ  ʠ ʫʛʣʦʚʳʭ 

—ᴆ—Ƞ‰Ƞ  (ʥʘʧʨʠʤʝʨ, ʫʛʣʳ ʕʡʣʝʨʘ) ʢʦʦʨʜʠʥʘʪ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʧʨʦ-

ʝʢʮʠʠ ʠʤʧʫʣʴʩʘ ὴᴆὴȠὴ Ƞὴ  ʠ ʩʦʙʩʪʚʝʥʥʦʛʦ ʤʦʤʝʥʪʘ ʠʤʧʫʣʴʩʘ ʤʦʣʝʢʫʣʳ 

ʞʠʜʢʦʩʪʠ ὓᴆὓ Ƞὓ Ƞὓ . 

ʄʠʢʨʦʩʢʦʧʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʠʤ ʩ ʧʦʤʦʱʴʶ ɻʘʤʠʣʴʪʦ-

ʥʠʘʥʘ 

Ὄὼᴆȟ—ᴆȟὖᴆȟὓᴆ В В   ὼᴆȟ—ᴆȟ—ᴆ ,            (2.1) 

ʛʜʝ   ὼᴆȟ—ᴆȟ—ᴆ - ʧʘʨʥʳʡ ʥʝʩʬʝʨʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ i-ʦʡ ʠ 

j-ʦʡ ʤʦʣʝʢʫʣ ʞʠʜʢʦʩʪʠ. ɺ ʢʘʯʝʩʪʚʝ ʫʨʘʚʥʝʥʠ ̫ʜʚʠʞʝʥʠʷ ʤʦʣʝʢʫʣ ʠʩʧʦʣʴʟʫʝʤ 

ʫʨʘʚʥʝʥʠʝ ʜʚʠʞʝʥʠʷ ʚ ɻʘʤʠʣʴʪʦʥʦʚʦʡ ʬʦʨʤʝ  

ὼᴆ
ᴆ

ᴆ
ȟ ὖᴆ

ᴆ
В Ὂᴆȟ

—ᴆ ὃ
ᴆ
ὃᴆ ὃὍ ὓᴆȟ ὓᴆ `

ᴆ
В ὔᴆȟ

    (2.2) 

ʛʜʝ ɸĔ - ʦʧʝʨʘʪʦʨ ʧʦʚʦʨʦʪʘ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ (c ʵʣʝʤʝʥʪʘʤʠ aba ), ʢʦʪʦʨʳʡ 

ʠʟʤʝʥʝʥʠʶ ʫʛʣʦʚʳʭ  ʢʦʦʨʜʠʥʘʪ —ᴆ—Ƞ‰Ƞ  ʧʦ ʚʨʝʤʝʥʠ ʩʦʧʦʩʪʘʚʣʷʝʪ ʢʦʤ-

ʧʦʥʝʥʪ  ʚʝʢʪʦʨʘ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ᴆȠȠ  [106], ɺĔ- ʦʙʨʘʪʥʳʡ ɸĔ  ʦʧʝ-

ʨʘʪʦʨ, I=BA ĔĔĔ  - ʝʜʠʥʠʯʥʳʡ ʦʧʝʨʘʪʦʨ. ʀʥʪʝʨʝʩʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʜʣʷ ʩʣʫʯʘʷ ʥʝ-

ʩʬʝʨʠʯʝʩʢʠʭ ʤʦʣʝʢʫʣ [107] 

jiji
FF
CC
-= ;     [ ]ji ij ij ijN N x F=- - .                                  (2.3) 

ʊʝʧʝʨʴ ʚ ʨʘʤʢʘʭ ʵʪʠʭ ʤʦʣʝʢʫʣʷʨʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ ʠ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʷ ʨʘʩʩʤʦʪʨʠʤ ʦʧʨʝʜʝʣʝʥʠʷ ʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʦʚʝʜʝʥʠʷ ʧʣʦʪʥʦʩʪʠ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʥʝʨʘʚʥʦʚʝʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʞʠʜʢʦʡ 

ʩʠʩʪʝʤʳ. 



  

45 

 

2.2.  ɺʨʝʤʝʥʥʘʷ ʵʚʦʣʶʮʠʷ (ʫʨʘʚʥʝʥʠʝ ʙʘʣʘʥʩʘ) ʧʣʦʪʥʦʩʪʠ  

ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʥʝʨʘʚʥʦʚʝʩʥʦʛʦ ʩʦʩʪʦʷʥʠʷ  

ʘʩʩʠʤʝʪʨʠʯʥʳʭ ʞʠʜʢʦʩʪʝʡ 
  

ʉʦʛʣʘʩʥʦ (1.24), ʜʠʥʘʤʠʯʝʩʢʫʶ ʧʣʦʪʥʦʩʪʴ ʯʠʩʣʘ ʯʘʩʪʠʮ ʞʠʜʢʦʩʪʠ 

ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ   

                      ὲὼᴆȟ—ᴆ В ὼᴆ ὼᴆ—ᴆ —ᴆ.                         (2.4)  

ɼʠʬʬʝʨʝʥʮʠʨʫʷ (2.4) ʧʦ ʚʨʝʤʝʥʠ ʠ ʫʯʠʪʳʚʘʷ (2.2), ʜʣʷ ʚʨʝʤʝʥʥʦʛʦ 

ʠʟʤʝʥʝʥʠʷ  ὲὼᴆȟ—ᴆ ʥʘʭʦʜʠʤ 

ᴆȟᴆ ᴆȟᴆ ᴆȟ ᴆȟᴆ ᴆȟᴆ ᴆȟ ᴆȟᴆ

πȟ   (2.5) 

ʢʦʪʦʨʦʝ ʧʦ ʩʫʪʠ ʷʚʣʷʝʪʩʷ ʟʘʢʦʥʦʤ ʩʦʭʨʘʥʝʥʠʷ ʯʠʩʣʘ ʯʘʩʪʠʮ ʚ ʬʘʟʦʚʦʤ 

ʢʦʥʬʠʛʫʨʘʮʠʦʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʢʦʦʨʜʠʥʘʪ ʠ ʫʛʣʦʚ. ɿʜʝʩʴ  

                 ὐ ὼᴆȟ—ᴆ В ὼᴆ  ὼᴆ—ᴆ —ᴆ ,                        (2.6) 

                ὐ ὼᴆȟ—ᴆ В ὼᴆ  ὼᴆ—ᴆ —ᴆ                        (2.7) 

ʝʩʪʴ ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʣʦʪʥʦʩʪʠ ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʦʚ ʧʦʪʦʢʘ ʯʘʩʪʠʮ, ʦʙʫʩʣʦʚ-

ʣʝʥʥʳʝ ʧʦʩʪʫʧʘʪʝʣʴʥʳʤʠ (t) ʠ ʚʨʘʱʘʪʝʣʴʥʳʤʠ (r) ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ ʥʝʩʬʝ-

ʨʠʯʝʩʢʠʭ ʤʦʣʝʢʫʣ, ὖ ὖ άό ὼᴆȟὸ  ̉  ὓ ὓ Ὅ  ὼᴆȟὸ-ʟʥʘʯʝʥʠ ̫

ʠʤʧʫʣʴʩʘ ʠ ʤʦʤʝʥʪʘ ʠʤʧʫʣʴʩʘ ʤʦʣʝʢʫʣ ʚ ʩʦʧʨʦʚʦʞʜʘʶʱʝʡ ʞʠʜʢʦʩʪʴ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ, ό ὼᴆȟὸ ʠ  ὼᴆȟὸ - ʟʥʘʯʝʥʠʷ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʩʢʦʨʦʩʪʝʡ ʧʦʩʪʫ-

ʧʘʪʝʣʴʥʦʛʦ ʠ ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʞʠʜʢʦʩʪʠ.  

 ʉʨʘʟʫ ʚʠʜʥʦ, ʯʪʦ ʫʨʘʚʥʝʥʠʝ (2.5) ʥʝ ʟʘʤʢʥʫʪʦ, ʚʭʦʜʷʱʠʝ ʚ ʥʝʛʦ ʧʦʪʦʢʠ          

ὐ ὼᴆȟ—ᴆ ʠ  ὐ ὼᴆȟ—ᴆ ʥʝʠʟʚʝʩʪʥʳ. ʏʪʦʙʳ ʦʧʨʝʜʝʣʠʪ ɹʟʥʘʯʝʥʠʷ ʵʪʠʭ ʧʦʪʦʢʦʚ ʚ 

ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʭ ʠʟʤʝʥʝʥʠʷ ʧʦ 

ʚʨʝʤʝʥʠ.  ɼʠʬʬʝʨʝʥʮʠʨʫʷ (2.6) ʠ (2.7) ʧʦ ʚʨʝʤʝʥʠ, ʥʘʭʦʜʠʤ:  

ὐ ὼᴆȟ—

ὸ
ὲὼᴆȟ—

Ὠό ὼᴆȟὸ

Ὠὸ

ρ

ά



ὼ
ὖ ὼᴆȟ— ὐ ὼᴆȟ—ό ὼᴆȟὸ  

ὥ ὖ ὼᴆȟ— ὐ ὼᴆȟ— ὼᴆȟὸ ὐ ὼᴆȟ—
ᴆȟ

Ὂ

ὼᴆȟ—ȟ          
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ᴆȟ

Ὅ ὖ ὼᴆȟ— ὐ ὼᴆȟ—ό ὼᴆȟὸ ὲᴆὼᴆȟ—
ᴆȟ

            (2.8) 

ὐ ὼᴆȟ—ᴆ
 ὼᴆȟὸ

Ὠὼ
Ὅ



—
ὥ ὖ ὼᴆȟ— ὐ ὼᴆȟ— ὼᴆȟὸ ὔ


ὼᴆȟ—Ȣ 

ʛʜʝ 

    ὖ ὼᴆȟ—ᴆ В В Ὂ ὢ ὼᴆ ὼᴆ—ᴆ —ᴆ 

 ὖ ὼᴆȟ—ᴆ В В ὔ ὦ — ὼᴆ ὼᴆ—ᴆ —ᴆ                          

ὖ ὼᴆ—ᴆ В ὼᴆ ὼᴆ—ᴆ —ᴆȟ                                              (2.9) 

ὖ ὼᴆ—ᴆ В ὼᴆ ὼᴆ—ᴆ —ᴆ ,   ὖ ὼᴆȟ—ᴆ ẗὖ ὼᴆȟ—ᴆ                                         

ʝʩʪʴ ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʣʦʪʥʦʩʪʠ ʢʦʤʧʦʥʝʥʪ ʪʝʥʟʦʨʦʚ ʥʘʧʨʷʞʝʥʠʷ (ʠʣʠ ʪʝʥʟʦʨʦʚ 

ʧʝʨʝʥʦʩʘ ʠʤʧʫʣʴʩʘ ʠ ʤʦʤʝʥʪʘ ʠʤʧʫʣʴʩʘ), ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʧʦʩʪʫʧʘʪʝʣʴʥʳʤʠ 

(t), ʚʨʘʱʘʪʝʣʴʥʳʤʠ (r) ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ ʤʦʣʝʢʫʣ ʠ ʠʭ ʧʝʨʝʢʨʸʩʪʥʳʤʠ ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʠʷʤʠ (tr), (rt). ɺʝʣʠʯʠʥʳ  

Ὂ ὼᴆȟ—
ρ

ά
Ὂ ὼᴆ ὼᴆ— — Ὂ ὼᴆȟ— ȟ 

ὔ ὼᴆȟ— В В ὔ ὼᴆ ὼᴆ— — ὔ ὼᴆȟ— Ȣ      (2.10) 

ʝʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʩʪʦʯʥʠʢʠ, ʤʘʩʩʦʚʘʷ ʧʣʦʪʥʦʩʪʴ ʩʠʣʳ ʠ ʤʦʤʝʥʪ ʩʠʣʳ, 

ʜʝʡʩʪʚʫʶʱʝʡ ʥʘ ʤʦʣʝʢʫʣʳ ʞʠʜʢʦʩʪʠ.  

 ʆʧʷʪʴ, ʜʣʷ ʟʘʤʳʢʘʥʠʷ ʫʨʘʚʥʝʥʠʡ (2.8) ʥʝʦʙʭʦʜʠʤʦ ʟʥʘʥʠʝ ʟʥʘʯʝʥʠʡ 

ʪʝʥʟʦʨʦʚ ʥʘʧʨʷʞʝʥʠʡ (2.9). ɼʠʬʬʝʨʝʥʮʠʨʫʷ (2.9) ʧʦ ʚʨʝʤʝʥʠ, ʧʦʣʫʯʠʤ ʙʦʣʝʝ 

ʩʣʦʞʥʳʝ ʫʨʘʚʥʝʥʠʷ ʵʚʦʣʶʮʠʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʣʦʪʥʦʩʪʠ ʢʦʤʧʦʥʝʥʪ ʪʝʥʟʦʨʦʚ   

ὖ ὼᴆ—ᴆ ʧʦ ʚʨʝʤʝʥʠ: 

ὖ ὼᴆȟ—ᴆ

ὸ
άὐ ὼᴆȟ—ᴆ

Ὠό ὼᴆȟὸ

Ὠὸ
άὐ ὼᴆȟ—ᴆ

Ὠό ὼᴆȟὸ

Ὠὸ

Ὓ ὼᴆȟ—ᴆ

ὼ
 



ὼ
ό ὼᴆȟὸὖ ὼᴆȟ—ᴆ



—
ὥ Ὓ ὼᴆȟ—ᴆ



—
ὥ  ὼᴆȟὸὖ ὼᴆȟ—ᴆ  

ὖ ὼᴆȟ—ᴆ
ᴆȟ

ὖ ὼᴆȟ—ᴆ
ᴆȟ

Ὅ ὼᴆȟ—ᴆ                                         (2.11ʘ) 
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ᴆȟᴆ

Ὅὐὼᴆȟ—ᴆ
ᴆȟ

Ὅὐ ὼᴆȟ—ᴆ
ᴆȟ ᴆȟᴆ

 



ὼ
ό ὼᴆȟὸὖ ὼᴆȟ—ᴆ



—
ὥ Ὑ ὼᴆȟ—ᴆ



—
ὥ  ὼᴆȟὸὖ ὼᴆȟ—ᴆ  

ὖ ὼᴆȟ—ᴆὍ
ᴆȟ

ὖ ὼᴆȟ—ᴆ
ᴆȟ

Ὅ ὼᴆȟ—ᴆ                                   (2 .11ʙ) 

 

  
ᴆȟᴆ

Ὅὐὼᴆȟ—ᴆ
ᴆȟ

ὐ ὼᴆȟ—ᴆὍ
ᴆȟ ᴆȟᴆ

ό ὼᴆȟὸὖ ὼᴆȟ—ᴆ ὥ “ ὼᴆȟ—ᴆ ὥ  ὼᴆȟὸὖ ὼᴆȟ—ᴆ  

ὖ ὼᴆȟ—ᴆ
ᴆȟ

ὖ
ᴆȟ

Ὅ ὼᴆȟ—ᴆ.                                           (2.11ʚ) 

ɿʜʝʩʴ 

Ὅ ὼᴆȟ—ᴆ В В Ὂὖ Ὂὖ ᴆ—ὼᴆȟὼᴆ —ᴆ ộὍ ὼᴆȟ—ᴆỚ,   Ὅ ὼᴆȟ—ᴆ

В В ᴆ—ὼᴆȟὼᴆ —ᴆ ộὍὸὶ

ὼᴆȟ—ᴆỚὒ,    

Ὅ ὼᴆȟ—ᴆ В В Ὅ ὔὓ ὓ ὔ ᴆ—ὼᴆȟὼᴆ —ᴆ ộὍ ὼᴆȟ—ᴆỚ      (2.12) 

 ʝʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʩʪʦʯʥʠʢʠ.  

 ʂʘʢ ʚʠʜʥʦ, ʜʣʷ ʟʘʤʳʢʘʥʠʷ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (2.11) ʥʝʦʙʭʦʜʠʤʦ ʟʥʘ-

ʥʠʝ ʟʥʘʯʝʥʠʡ ʪʝʥʟʦʨʦʚ Ὓ ὼᴆȟ—ᴆ, Ὑ ὼᴆȟ—ᴆ, “ ὼᴆȟ—ᴆ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʦ-

ʩʪʫʧʘʪʝʣʴʥʳʤʠ (t) ʠ ʚʨʘʱʘʪʝʣʴʥʳʤʠ (r) ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ ʤʦʣʝʢʫʣ.  ʆʯʝ-

ʚʠʜʥʦ, ʯʪʦ ʵʪʘ ʧʨʦʮʝʜʫʨʘ, ʢʘʢ ʚ ʩʣʫʯʘʝ ʤʝʪʦʜʘ ʢʦʨʨʝʣʷʪʠʚʥʳʭ ʬʫʥʢʮʠʡ, ʙʫ-

ʜʝʪ ʧʨʦʜʦʣʞʘʪʴʩʷ ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ. 

  ɽʩʣʠ ʦʧʨʝʜʝʣʠʤ ʫʨʘʚʥʝʥʠʝ ʚʨʝʤʝʥʥʦʡ ʵʚʦʣʶʮʠʠ ʜʨʫʛʦʡ, ʚʘʞʥʦʡ ʥʘʨʷ-

ʜʫ ʩ ʧʣʦʪʥʦʩʪʴʶ ʯʠʩʣʘ ʯʘʩʪʠʮ ὲὼᴆȟ—, ʩʦʭʨʘʥʷʶʱʝʡʩʷ ʚ ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʞʠʜ-

ʢʦʩʪʷʭ ʚʝʣʠʯʠʥʦʡ, ʪ.ʝ. ʧʣʦʪʥʦʩʪʴʶ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʝʡ ʞʠʜʢʦʩʪʠ Ὄὼᴆȟ—ᴆ

В В   ὼᴆȟ—ᴆȟ—ᴆ ᴆὭ—ὼᴆὭȟὼᴆ  —ᴆ,   (2.13) 

ʪʦʛʜʘ ʧʦʣʫʯʠʤ ʥʝʟʘʤʢʥʫʪʦʝ ʫʨʘʚʥʝʥʠʝ  

Ὄὼᴆȟ—ᴆ

ὸ
άὐ ὼᴆȟ—ᴆ

Ὠό ὼᴆȟὸ

Ὠὸ
Ὅ ὐ ὼᴆȟ—ᴆ

Ὠ ὼᴆȟὸ

Ὠὸ



ὼ
ό ὼᴆȟὸὌὼᴆȟ—ᴆ  

Ὓ ὼᴆȟ—ᴆ ὖ ὼᴆȟ—ᴆ
ό ὼᴆȟὸ

ὼ



—
ὥ  ὼᴆȟὸὌὼᴆȟ—ᴆ Ὓ ὼᴆȟ—ᴆ  
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ὖ ὼᴆȟ—ᴆ
ᴆᴆȟ

πȢ                                                                                              (2.14) 

ʛʜʝ        

Ὓ ὼᴆȟ—ᴆ В В   ὼᴆȟ—ᴆȟ—ᴆ

В Ὂ ὼᴆ ὼᴆὊᴆ Ὅ ὓ ὼᴆ ὼᴆ ὼᴆ—ᴆ —ᴆ, 

Ὓ ὼᴆȟ—ᴆ В В   ὼᴆȟ—ᴆȟ—ᴆ Ὅ ὓ                 (2.15)   

В ὔ ὼᴆὊᴆ Ὅ ὓ ὓ ὦ ὼᴆ”— ὼᴆ—ᴆ —ᴆ  

ʝʩʪʴ ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʣʦʪʥʦʩʪʠ ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʦʚ ʧʦʪʦʢʘ ʪʝʧʣʘ (ʵʥʝʨʛʠʠ) 

ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʧʦʩʪʫʧʘʪʝʣʴʥʳʤʠ(t) ʠ ʚʨʘʱʘʪʝʣʴʥʳʤʠ (r) ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ 

ʥʝʩʬʝʨʠʯʝʩʢʠʭ ʤʦʣʝʢʫʣ ʞʠʜʢʦʩʪʠ. ɿʜʝʩʴ ʪʦʞʝ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʵʪʠʭ ʧʦʪʦʢʦʚ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ɼʠʬʬʝʨʝʥʮʠ-

ʨʫʷ (1.15), ʧʦʣʫʯʠʤ ʝʱʸ ʙʦʣʝʝ ʩʣʦʞʥʳʝ ʠ ʛʨʦʤʦʟʜʢʠʝ ʫʨʘʚʥʝʥʠʷ.  

ɺʠʜʠʤʦ, ʢʘʢ ʚ ʩʣʫʯʘʝ ʩʫʧʝʨʧʦʟʠʮʠʦʥʥʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʚ ʤʝʪʦʜʝ ʢʦʨʨʝʣʷʪʠʚ-

ʥʳʭ ʬʫʥʢʮʠʡ, ʠ ʟʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ ʦʛʨʘʥʠʯʠʪʴʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ 

ʜʠʥʘʤʠʯʝʩʢʦʡ ʚʝʣʠʯʠʥʳ ʦʧʨʝʜʝʣʸʥʥʦʛʦ ʧʦʨʷʜʢʘ (ʨʘʥʛʘ).  ɺ ʯʘʩʪʥʦʩʪʠ, ʠʩ-

ʧʦʣʴʟʫʷ ʧʨʠʙʣʠʞʝʥʥʦʝ ʚʳʨʘʞʝʥʠʝ [107]  

                           Ὓ ȟὙ ȟ“ Ὓ Ὓ Ὓ               (2.16)        

ʩʤʦʞʝʤ ʟʘʤʢʥʫʪʴ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʚʨʝʤʝʥʥʦʡ ʵʚʦʣʶʮʠʠ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʚʝʣʠʯʠʥ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʣʦʚʠ ̫(2.16) ʦʟʥʘʯʘʝʪ, ʯʪʦ ʤʳ ʦʛʨʘʥʠʯʠʚʘʝʤʩʷ ʠʩ-

ʧʦʣʴʟʦʚʘʥʠʝʤ ʠʟʚʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʦʪʦʢʘ ʪʝʧʣʘ, ʥʘʧʨʠʤʝʨ, ʧʦ ʟʘʢʦʥʫ ʌʫʨʴʝ, 

ʠ ʧʨʝʥʝʙʨʝʛʘʝʤ ʚʢʣʘʜ ʨʝʣʘʢʩʘʮʠʠ ʧʦʪʦʢʘ ʪʝʧʣʘ ʚ ʜʠʥʘʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʝ-

ʨʝʥʦʩʘ ʤʘʩʩʳ, ʠʤʧʫʣʴʩʘ ʠ ʵʥʝʨʛʠʠ.   

 ʊʝʧʝʨʴ, ʩ ʫʯʸʪʦʤ (2.16) ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ ʠʟʤʝʥʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʜʠʥʘ- 

ʤʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ ʥʝʨʘʚʥʦʚʝʩʥʦʛʦ ʩʦʩʪʦʷʥʠ ̫ʩʣʦʞʥʳʭ ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜ-

ʢʦʩʪʝʡ ʧʦ ʚʨʝʤʝʥʠ (2,5), (2.8), (2.11) ʠ (2.14) ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʟʘʤʢʥʫʪʳʤʠ ʠ ʠʭ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝʨʘʚʥʦʚʝʩʥʳʭ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ ʞʠʜʢʦʩʪʝʡ. 
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 ʆʜʥʘʢʦ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʠʟ ʵʪʠʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʠʟʤʝʥʝʥʠʷ 

ʧʣʦʪʥʦʩʪʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʞʠʜʢʦʩʪʠ ʧʦʣʫʯʠʪʴ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʫʨʘʚʥʝʥʠ ̫ ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʠ ʠʩʩʣʝʜʦʚʘʪʴ ʜʠʥʘʤʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ ʧʝʨʝʥʦʩʘ ʚ ʩʣʦʞʥʳʭ ʞʠʜʢʠʭ ʩʠʩʪʝʤʘʭ ʥʝʦʙʭʦʜʠʤʦ ʫʩʨʝʜʥʠʪʴ ʵʪʠ 

ʫʨʘʚʥʝʥʠʷ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤʫ ʘʥʩʘʤʙʣʶ. 
 

 

2.3. ʇʨʠʙʣʠʞʝʥʠʝ ʣʦʢʘʣʴʥʦ-ʨʘʚʥʦʚʝʩʥʦʛʦ  

ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʩʘʤʙʣʷ 

 

ɺʥʘʯʘʣʝ ʦʪʤʝʪʠʤ ʥʝʢʦʪʦʨʳʝ ʦʙʱʠʝ ʟʘʤʝʯʘʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʧʦʣʴʟʫ-

ʝʤʳʭ ʚ ʵʪʦʤ ʨʘʟʜʝʣʝ ʧʨʝʜʧʦʣʦʞʝʥʠʡ. ɿʘʤʝʪʠʤ, ʯʪʦ ʚ ʨʘʤʢʘʭ ʣʦʢʘʣʴʥʦ-ʨʘʚʥʦ-

ʚʝʩʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʩʘʤʙʣʷ ʤʦʞʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʪʦʣʴʢʦ ʦʙʨʘʪʠʤʳʝ ʥʝ- 

ʜʠʩʩʠʧʘʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ. ɺ ʣʦʢʘʣʴʥʦ-ʨʘʚʥʦʚʝʩʥʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʟʥʘʯʝʥʠʡ 

ʚʩʝʭ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ (ʜʠʩʩʠʧʘʪʠʚʥʳʭ) ʠʩʪʦʯʥʠʢʦʚ ộὍ ὼᴆȟ—ᴆỚ ḳπȢ  

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʙʣʠʞʝʥʠʝ ʥʝʟʘʚʠʩʠʤʳʭ ʧʦʪʦʢʦʚ, ʪ.ʝ. ʧʨʝʥʝʙʨʝʛʘʝʤ 

ʚʢʣʘʜʘʤʠ ʜʠʬʬʫʟʠʦʥʥʳʭ ʠ ʪʝʨʤʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʞʠʜʢʦʩʪʠ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʝʸ 

ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ.  ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʚʷʟʢʦʫʧʨʫʛʠʭ 

ʩʚʦʡʩʪʚ ʞʠʜʢʦʩʪʝʡ ʧʦʣʘʛʘʝʤ  ὐ ὼᴆȟ—ᴆȟὸȟὐ ὼᴆȟ—ᴆȟὸȟὛ ὼᴆȟ—ᴆȟὸȟὛ ὼᴆȟ—ᴆȟὸḳπȢ 

ʆʛʨʘʥʠʯʠʤʩʷ ʣʠʥʝʡʥʳʤ ʧʨʠʙʣʠʞʝʥʠʝʤ ʧʦ ʦʪʢʣʦʥʝʥʠʶ ʪʝʨʤʦʜʠʥʘʤʠ-

ʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʦʩʪʦʷʥʠʷ ʞʠʜʢʦʡ ʩʠʩʪʝʤʳ ʦʪ ʠʭ ʨʘʚʥʦʚʝʩʥʳʭ ʟʥʘʯʝʥʠʡ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʠʤ 

 ὼᴆȟὸ ὼᴆȟὸ
ᴆȟ

ᴆ
ὼᴆ ὼᴆ ẗẗẗ  

 ’ὼᴆȟὸ ’ὼᴆȟὸ
ᴆȟ

ᴆ
ὼᴆ ὼᴆ ẗẗ ,  

ʠ ʧʦʣʦʞʠʤ, ʯʪʦ ʚʩʝ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʞʠʜʢʦʩʪʠ  

ό ὼᴆȟὸȟ    ὼᴆȟὸ, ʥʝʠʟʚʝʩʪʥʳʝ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ  Ὠ ὼᴆȟὸȟ 

  ‚ ὼᴆȟὸȟή ὼᴆȟὸ ʠ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʧʦʪʦʢʠ  ὐ ὼᴆȟ—ᴆȟὸȟὛ ὼᴆȟ—ᴆȟὸȟ

„ ὼᴆȟ—ᴆȟὸ, ʷʚʣʷʶʪʩʷ  ʤʘʣʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʧʝʨʚʦʛʦ ʧʦʨʷʜʢʘ. 
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ʊʦʛʜʘ, ʥʝʦʙʭʦʜʠʤʦʝ ʜʣʷ ʦʧʠʩʘʥʠʷ ʚʷʟʢʦʫʧʨʫʛʠʭ ʧʨʦʮʝʩʩʦʚ ʯʘʩʪʠ ʣʦ-

ʢʘʣʴʥʦ - ʨʘʚʥʦʚʝʩʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʝʢʫʣ (1.26), 

ʧʨʠʥʠʤʘʝʪ ʚʠʜ - 

Ὢ Ὢρ ‚ ὼᴆȟὸὖ ὸ ‚ ὼᴆȟὸὖ ὸ ‚ ὼᴆȟὸὖ ὸ ỄȢ   2.17) 

ʛʜʝ  

  Ὢ
ᴆȟ ᴆȟ

᷿᷿ ᴆȟ ᴆȟ ː
                               (2.18) 

ʝʩʪʴ ʬʫʥʢʮʠʷ ʙʦʣʴʰʦʛʦ ʢʘʥʦʥʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɻʠʙʙʩʘ. ʅʘʤʠ ʚ ʨʘʙʦ-

ʪʘʭ [121, 122] ʚ ʨʘʤʢʘʭ ʣʦʢʘʣʴʥʦ-ʨʘʚʥʦʚʝʩʥʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʙʳʣʠ ʨʘʩʩʤʦʪ-

ʨʝʥr ʟʘʢʦʥʳ ʩʦʭʨʘʥʝʥʠʷ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʤʦʜʝʣʠ ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʞʠʜʢʦ-

ʩʪʝʡ ʠ ʙʳʣʘ ʦʧʨʝʜʝʣʝʥʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʜʘʚʣʝʥʠ ̫ʞʠʜʢʦʩʪʠ 

 ὖ ὸ ὖ᷿ ὼᴆȟ—ᴆὨὼᴆὨ—ᴆ В В Ὂ ὢ  ὖ ὸ

ὖ᷿ ὼᴆȟ—ᴆὨὼᴆὨ—ᴆ В В ὔ ὦ —                     

                            ὖ ὸ ὖ᷿ ὼᴆȟ—ᴆὨὼᴆὨ—ᴆ В                              (2.19) 

-ʧʦʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ  ὖ Ȣ ʅʝʠʟʚʝʩʪʥʳʝ ʤʘʢʨʦʩʢʦʧʠʯʝ-

ʩʢʠʝ ʤʥʦʞʠʪʝʣʠ ‚ ὼᴆȟὸ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʟ ʫʩʣʦʚʠʷ  

                0 ὼᴆȟ—ᴆ  0 ὼᴆȟ—ᴆ ˝ ὼᴆȟ—ᴆȟὸ .                (2.20) 

ʅʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʫʷ ʫʩʣʦʚʠʷ (2.20), ʠʟ (2.19) ʩ ʫʯʸʪʦʤ (2.17) ʠ (2.18) ʧʦʣʫ-

ʯʠʤ: 

„ ὼᴆȟ—ᴆȟὸ ‚ ὼᴆȟὸộὖ ὼᴆȟ—ᴆὖ ὸỚ ‚ ὼᴆȟὸộὖ ὼᴆȟ—ᴆὖ ὸỚ; 

„ ὼᴆȟ—ᴆȟὸ ‚ ὼᴆȟὸộὖ ὼᴆȟ—ᴆὖ ὸỚ,                                             (2.21) 

„ ὼᴆȟ—ᴆȟὸ ‚ ὼᴆȟὸộὖ ὼᴆȟ—ᴆὖ ὸỚ ‚ ὼᴆȟὸộὖ ὼᴆȟ—ᴆὖ ὸỚȠ 

ʛʜʝ    „ ὼᴆȟ—ᴆȟὸ ὖ ὼᴆȟ—ᴆȟὸ ὖ ὼᴆȟ—ᴆȟὸ ȟ 

         „ ὼᴆȟ—ᴆȟὸ ὖ ὼᴆȟ—ᴆȟὸ ὖὼᴆȟ—ᴆȟὸ ȟ                                 (2.22) 

           „ ὼᴆȟ—ᴆȟὸ ὖ ὼᴆȟ—ᴆȟὸ ὖ ὼᴆȟ—ᴆȟὸȢ 

- ʪʝʥʟʦʨʘ ʚʷʟʢʦʫʧʨʫʛʠʭ ʥʘʧʨʷʞʝʥʠʡ. ʈʝʰʘʷ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ (2.21) ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʥʝʠʟʚʝʩʪʥʳʭ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ  ‚ ὼᴆȟὸ ʥʘʭʦʜʠʤ: 
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‚ ὼᴆȟὸ
ἂὖ ὼᴆȟ—ᴆὖ ὼᴆȟ—ᴆἃ

ῳ
„ ὼᴆȟ—ᴆȟὸ

ἂὖ ὼᴆȟ—ᴆὖ ὼᴆȟ—ᴆἃ

ῳ
„ ὼᴆȟ—ᴆȟὸ 

‚
„
ὼᴆȟὸ

ᴆȟᴆȟ

ἂ ᴆȟᴆ ἃ
Ȣ                                                                 (2.23)  

‚
„
ὼᴆȟὸ

ἂ ᴆȟᴆ ᴆȟᴆἃ
„ ὼᴆȟ—ᴆȟὸ

ἂ ᴆȟᴆ ᴆȟᴆἃ
„ ὼᴆȟ—ᴆȟὸȟ 

ῳ ἂὖ ὼᴆȟ—ᴆὖ ὸἃἂὖ ὼᴆȟ—ᴆὖ ὸἃ ἂὖ ὼᴆȟ—ᴆὖ ὸἃἂὖ ὼᴆȟ—ᴆὸ ὸἃ. 

ɺʳʨʘʞʝʥʠʷ (2.23) ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʶʪʩʷ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʞʠʜʢʠʭ 

ʩʠʩʪʝʤ, ʛʜʝ ʢʦʨʨʝʣʷʮʠ ̫ʢʦʤʧʦʥʝʥʪ ʪʝʥʟʦʨʦʚ ὖ ȟ ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʨʘʟʥʳʤʠ 

ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ ʤʦʣʝʢʫʣ, ʛʦʨʘʟʜʦ ʩʣʘʙʝʝ ʢʦʨʨʝʣʷʮʠʠ ʢʦʤʧʦʥʝʥʪ ʪʝʥʟʦʨʦʚ 

ὖ , ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʦʜʠʥʘʢʦʚʳʤʠ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ ʤʦʣʝʢʫʣ ʞʠʜʢʦʩʪʠ, 

ʪ.ʝ. 

ἂὖ ὼᴆȟ—ᴆὖ ὸἃ ȟἂὖ ὼᴆȟ—ᴆὖ ὸἃḻ 

  ḻ ἂὖ ὼᴆȟ—ᴆὖ ὸἃȟἂὖ ὼᴆȟ—ᴆ̋ ὸἃ                    (2.23.ʘ) 

ʊʦʛʜʘ  

‚ ὼᴆȟὸ
ᴆȟᴆȟ

ἂ ᴆȟᴆ ἃ
 ,   ‚ ὼᴆȟὸ

ᴆȟᴆȟ

ἂ ᴆȟᴆ ἃ
Ȣ 

             ‚ ὼᴆȟὸ
ᴆȟᴆȟ

ἂ ᴆȟᴆ ἃ
 .                                (2.24) 

ʊʘʢ ʢʘʢ, ʤʳ ʧʨʝʥʝʙʨʝʛʘʝʤ ʚʣʠʷʥʠʝʤ ʜʠʬʬʫʟʠʦʥʥʳʭ ʠ ʪʝʨʤʦʫʧʨʫʛʠʭ 

ʩʚʦʡʩʪʚ ʞʠʜʢʦʩʪʝʡ ʥʘ ʠx ʚʷʟʢʦʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ, ʪʦ ʚ ʨʘʤʢʘʭ ʣʦʢʘʣʴʥʦ-ʨʘʚʥʦ-

ʚʝʩʥʦʡ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʣʠʥʝʡʥʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʧʦ ʦʪʢʣʦʥʝʥʠʷʤ 

ʧʘʨʘʤʝʪʨʦʚ ʩʦʩʪʦʷʥʠʷ ʦʪ ʠʭ ʨʘʚʥʦʚʝʩʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ (2.5) 

-(2.14) ʧʨʠʥʠʤʘʶʪ ʚʠʜ: 

ᴆȟᴆ
ὲὼᴆȟ—ȟᴆὸ

ᴆȟ
ὲὼᴆȟ—ȟᴆὸ

ᴆȟ
 Ƞ                                 

ᴆȟᴆȟ
 

ᴆȟȟᴆ


ᴆȟ
Ὡὼᴆȟ—ᴆȟὸ ὖ ὼᴆȟ—ȟᴆὸ

ᴆȟ
 

Ὡὼᴆȟ—ᴆȟὸ
ᴆȟ

ὖ ὼᴆȟ—ᴆȟὸὶέὸόᴆᴆȠ       

ᴆȟᴆȟ
ὖ ὼᴆȟ—ᴆȟὸ

ᴆȟ
  ὖ ὼᴆȟ—ᴆȟὸ

ᴆȟ
                 (2.25) 
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ᴆȟᴆȟ
   ὥ  ὼᴆȟὸὖ ὼᴆȟ—ᴆ ὃ  ; 

 
ᴆȟᴆȟ ᴆȟᴆȟ

  ὖ ὼᴆȟ—ᴆȟὸ
ᴆȟ

  ὖ ὼᴆȟ—ᴆȟὸ
ᴆȟ

ὃ ; 

 
ᴆȟᴆ

π. 

 ɿʜʝʩʴ 

 ὖ ὼᴆȟ—ᴆȟὸ
ἂὖὸ

ὼᴆȟ—ᴆἃπ

 
ὲὯὝ ộВ В Ὂ ὼὼᴆ ὼᴆ—ᴆ —ᴆỚ (2.26) 

ὖὶὼᴆȟ—ᴆȟὸ
ἂὖὶ

ὼᴆȟ—ᴆἃπ
σ 

ὲὯὝ 
ρ

ς
ộВ В ὔὭὮ

ρὔ
ὭὮὭ ὦὭ


—ὭὮ

ὼᴆὭ ὼᴆ—ᴆὭ —ᴆ

ὔ
Ὥρ Ớέ    

ʝʩʪʴ ʚʥʫʪʨʝʥʥʠʝ ʜʘʚʣʝʥʠʷ ʞʠʜʢʦʩʪʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʧʦʩʪʫʧʘʪʝʣʴʥʳʤʠ (ὸ  ʠ 

ʚʨʘʱʘʪʝʣʴʥʳʤʠ (r) ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ ʤʦʣʝʢʫʣ ʞʠʜʢʦʩʪʠ, ʘ 

Ὡὼᴆȟ—ᴆȟὸ σὲὯὝ ộВ В ˡ ὼȟ— ὼᴆ ὼᴆ—ᴆ —ᴆỚ      (2.27)  

ʝʩʪʴ ʧʣʦʪʥʦʩʪʴ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ. ʇʝʨʝʭʦʜʷ ʚ (2.26) ʠ (2.27) ʢ ʨʘʜʠʘʣʴʥʦʡ 

ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʧʦʣʫʯʠʤ ʠʟʚʝʩʪʥʳʝ ʚʳʨʘʞʝʥʠʷ   

           
ὖ Ὕȟὲ
ὖὝȟὲ

ὲὯɹὝ ᷿

ȟ
ὼ

ὄ
ȟ
—
Ὣ ὼȟ— ὨὼᴆὨ—ᴆ ,         (2.26ʘ) 

ὩὝȟ” σὲὯɹὝ  ᷿ ὼȟ— Ὣ ὼȟ— ὨὼᴆὨ—ᴆ                     (2.27ʘ)         

ɿʘʤʝʪʠʤ, ʯʪʦ ʜʣʷ ʩʣʫʯʘʷ ʩʬʝʨʠʯʥʦ-ʩʠʤʤʝʪʨʠʯʥʳʭ ʞʠʜʢʦʩʪʝʡ ʩʠʤʤʝʪʨʠʯʥʳʝ 

ʠ ʘʥʪʠʩʠʤʤʝʪʨʠʯʥʳʝ ʯʘʩʪʠ ʪʝʥʟʦʨʘ ʛʨʘʜʠʝʥʪʦʚ ʩʢʦʨʦʩʪʝʡ ʚʟʘʠʤʥʦ ʢʦʤʧʝʥʩʠ-

ʨʫʶʪʩʷ.  ʀʥʪʝʛʨʠʨʫʷ ʧʝʨʚʳʝ ʜʚʘ ʫʨʘʚʥʝʥʠʷ (2.25) ʧʦ ʚʩʝʤ ʫʛʣʘʤ ʠ ʧʦʣʘʛʘʷ 

᷿
ȣ

ᴆ
Ὠ—ᴆḳπ , ʧʦʣʫʯʠʤ ʫʨʘʚʥʝʥʠʷ ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʠʜʝʘʣʴʥʦʡ ʞʠʜʢʦʩʪʠ 

 
ᴆȟ

ὲὼᴆȟὸ
ᴆȟ

, 

ᴆȟ
Ὡὼᴆȟὸ ˝ὼᴆȟὸ

ᴆȟ
. 

  ɺ ʧʨʠʥʮʠʧʝ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ (2.25) ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʦʧʠʩʘ-

ʥʠ̫ ʫʧʨʫʛʠʭ ʜʝʬʦʨʤʘʮʠʡ ʠ ʜʨʫʛʠʭ ʥʝʜʠʩʩʠʧʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ  ʠ ʚ  ʩʣʦʞʥʳʭ 

ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʞʠʜʢʦʩʪʷʭ. ʆʜʥʘʢʦ ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ ʝʩʪʴ ʦʜʠʥ ʩʝʨʸʟʥʳʡ 

ʥʝʜʦʩʪʘʪʦʢ. ɺ ʫʨʘʚʥʝʥʠʝ ʜʣʷ ʚʨʝʤʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʪʝʥʟʦʨʦʚ ʚʷʟʢʠʭ ʥʘʧʨʷ-

ʞʝʥʠʡ „  ʚʭʦʜʷʪ ʧʨʦʠʟʚʦʜʥʳʝ ʜʘʚʣʝʥʠʷ ʧʦ ʚʨʝʤʝʥʠ 
˝ᴆȟᴆȟ

 . 
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 ɺ ʥʘʰʠʭ ʨʘʥʥʠʭ ʨʘʙʦʪʘʭ [115-120] ʧʨʦʠʟʚʦʜʥʳʝ 
˝ᴆȟᴆȟ

 ʢʘʢ ʠʟʚʝʩʪʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʚʭʦʜʠʣʠ ʚ ʢʦʥʝʯʥʳʝ ʬʦʨʤʫʣ,r ʘ ʟʘʪʝʤ ʠʭ ʟʥʘʯʝʥʠʷ ʤʝʥʷʣʠ ʥʘ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʠ ʛʨʘʜʠʝʥʪʳ. ɺ ʥʝʜʘʚʥʠʭ ʥʘʰʠʭ ʨʘʙʦʪʘʭ 

[121,122], ʠʩʭʦʜʷ ʠʟ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʦʪʥʦʰʝʥʠʷ  

ʈὲȟὝ

ὸ

ὖὲȟὝ

ὲ

ὲὼᴆȟ—ᴆȟὸ

ὸ

ὖὲȟὝ

Ὕ

Ὕὼᴆȟȟ—ᴆȟὸ

ὸ
  

  
ȟ ᴆȟᴆȟ ȟ ᴆȟȟᴆȟ

,          (2.28) 

ʧʦʜʩʪʘʚʣʝʥʥʳʝ ʚ (2.28), ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʝʨʚʳʝ ʜʚʘ ʫʨʘʚʥʝʥʠʷ 

ʩʠʩʪʝʤʳ (2.25) ʜʣʷ ʚʨʝʤʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʜʘʚʣʝʥʠʡ ʚ ʣʦʢʘʣʴʥʦ-ʨʘʚʥʦʚʝʩʥʦʤ 

ʧʨʠʙʣʠʞʝʥʠʠ:  

ȟ


ᴆȟ
ὲ

ᴆȟ
   

ὲ
ᴆȟ

 ὶέὸόᴆ                  (2.29)   

ὖὲȟὝ

ὸ

ὖ

ὧ

ὖ

Ὕ


ό ὼᴆȟὸ

ὼ
ὲ
ὖ

ὲ

Ὡ ὖ

ὧ

ὖ

Ὕ

ό ὼᴆȟὸ

ὼ
 

ὲ
ᴆȟ

 ὶέὸόᴆ Ȣ                

ɺʩʝ ʚʭʦʜʷʱʠʝ ʚ (2.29) ʯʣʝʥʳ ʠʟʚʝʩʪʥʳʝ ʚʝʣʠʯʠʥʳ. ɼʘʚʣʝʥʠʷ  ὖ ὼᴆȟ—ᴆȟὸ ʠ 

ὖὼᴆȟ—ᴆȟὸ ʤʦʛʫʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʧʦ ʚʳʨʘʞʝʥʠʷʤ (2.26).  ʂʦʵʬʬʠʮʠʝʥʪʳ ʠʟʦ-

ʪʝʨʤʠʯʝʩʢʦʛʦ ʩʞʘʪʠʷ  , ʪʝʨʤʠʯʝʩʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʘʚʣʝʥʠʷ 

  ʠ ʪʝʧʣʦʸʤʢʦʩʪʴ ʝʜʠʥʠʮʳ ʦʙʲʸʤʘ ʞʠʜʢʦʩʪʠ ʉ  ʤʦʛʫʪ 

ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʳ ʧʦ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʜʘʥʥʳʤ ʠʣʠ ʚʳʯʠʩʣʝʥʳ ʩ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʝʤ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ  (2.27) ʠ ʜʘʚʣʝʥʠʡ 

(2.26).  

ʇʦʜʩʪʘʚʣʷʷ (2.29) ʚ (2.25), ʜʣʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ 

( , , )A x tab q ʥʘʭʦʜʠʤ ʩʣʝʜʫʶʱʠʝ ʚʳʨʘʞʝʥʠʷ:  

ὃ ὖ
ᴆȟ

ὖ ὲ 
ᴆȟ
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ὖ ὲ 
ᴆȟ

ὶέὸόᴆ                           (2.30)  

ὃ
ὖ

ςὧ

ὖ

Ὕ

ό ὼᴆȟὸ

ὼ
ὖ ὲ

ὖ

ὲ

Ὡ ὖ

ὧ

ὖ

Ὕ


ό ὼᴆȟὸ

ὼ
 

ὖ ὲ 
ᴆȟ

ὶέὸόᴆ . 

ʊʝʧʝʨʴ ʚ (2.30) ʚʭʦʜʷʪ ʟʘʜʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ ʠ ʩ ʧʦʤʦʱʴʶ (2.25) ʩ ʫʯʸʪʦʤ (2.30) ʤʦʞʥʦ ʦʧʠʩʘʪʴ 

ʫʧʨʫʛʠʝ ʜʝʬʦʨʤʘʮʠʠ ʚ ʩʣʦʞʥʳʭ ʞʠʜʢʦʩʪʷʭ. ʅʘʧʨʠʤʝʨ, ʠʩʧʦʣʴʟʫʷ ʌʫʨʴʝ-

ʦʙʨʘʟʳ ʚʝʣʠʯʠʥ ὥ ὼȟὸ  ὦ᷿ὼȟ’Ὡ Ὠ’, ʥʘʭʦʜʠʤ, ʯʪʦ 

ὥὼȟὸ

ὸ
 
Ὥ’

ς“
ὦὼȟ’Ὡ Ὠ’ Ὥ’ὥὼȟὸ 

ᴆȟᴆȟ
Ὥ’„ ὼᴆȟ—ᴆȟὸ,  ό ὼᴆȟὸ

ᴆȟ
Ὥ’Ὓ ὼᴆȟὸ 

 ὼᴆȟὸ
ᴆȟ

Ὥ’ɱ ὼᴆȟὸ, 

ʛʜʝ Ὓ  ʠ ɱ -ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʠ ʫʛʣʦʚʦʝ ʩʤʝʱʝʥʠʝ (ʜʝʬʦʨʤʘʮʠʷ) ʵʣʝʤʝʥʪʘ 

ʞʠʜʢʦʩʪʠ. ʊʦʛʜʘ ʠʟ (2.25) ʠ (2.30) ʥʘʭʦʜʠʤ  

„ ὼᴆȟ—ᴆȟὸ ὖ
ᴆȟ

 ὖὸ
υ

ς

ὲ

ὖὸ

ὖὸ
ὲὝ

Ὡὖὸ
ὖὸὧὠ

ὖὸ
Ὕὲ

ᴆȟ
   

ὖ ὲ 
ᴆȟ

ὶέὸίᴆ                   (2.31)  

„ ὼᴆȟ—ᴆȟὸ
ὖ

ςὧ

ὖ

Ὕ

ί ὼᴆȟὸ

ὼ
ὖ ὲ

ὖ

ὲ

Ὡ ὖ

ὧ

ὖ

Ὕ


ί ὼᴆȟὸ

ὼ
 


ὥ ɱ ὼᴆȟὸ

—

ὖ

ὧ

ὖ

Ὕ

‐

ς
ὶέὸίᴆ ȟ 

 „ ὼᴆȟ—ᴆȟὸ π. 

 ʉʦʛʣʘʩʥʦ ʟʘʢʦʥʘ ɻʫʢʘ,  ʢʦʵʬʬʠʮʠʝʥʪʳ, ʩʚʷʟʳʚʘʶʱʠʝ ʪʝʥʟʦʨ rʥʘʧʨʷʞʝ-

ʥʠʷ „  ʠ ʪʝʥʟʦʨʦʚ ʜʝʬʦʨʤʘʮʠʠ 
ᴆȟ

, ʥʘʟʳʚʘʶʪʩʷ ʤʦʜʫʣʷʤʠ ʫʧʨʫʛʦʩʪʠ ‘ 

(„ ‘ 
ᴆȟ

). ʊʦʛʜʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʟʘʢʦʥʦʤ ɻʫʢʘ ʠʟ (2.31) ʥʘʭʦʜʠʤ 8 

ʦʪʣʠʯʥʳʭ ʦʪ ʥʫʣʷ ʟʥʘʯʝʥʠʠ ʤʦʜʫʣʝʡ ʫʧʨʫʛʦʩʪʠ ʜʣʷ ʩʣʦʞʥʳʭ ʘʩʠʤʤʝʪʨʠʯʥʳʭ 

ʞʠʜʢʦʩʪʝʡ:     
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‘ ὖ ρ ,              ‘ ὖ ,   

‘ 
̃ ὖ ρ  ,               ‘  

̃ ,                 (2.32) 

‘ ὖ ρ
ὲ

ὖ

ὖ

ὲ

Ὡ ὖ

ὖὧ

ὖ

Ὕ
ȟ      ‘ 

̃  
ὖ

ςὧ

ὖ

Ὕ
ȟ 

 ‘ 
̃ ὖ ρ ,               ‘    . 

ʂʘʢ ʚʠʜʥʦ ʠʟ (2.32), ʫʧʨʫʛʠʝ ʜʝʬʦʨʤʘʮʠʠ, ʚʳʟʚʘʥʥʳʝ ʧʦʩʪʫʧʘʪʝʣʴʥʳʤʠ (ὸ ʠ 

ʚʨʘʱʘʪʝʣʴʥʳʤʠ (ὶ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ ʢʘʢ ʙʳ ʧʨʦʠʩʭʦʜʷʪ ʥʝʟʘʚʠʩʠʤʦ. 

ɺʠʜʠʤʦ, ʧʨʠʥʝʙʨʝʛʘʷ ʩ ʮʝʣʴʶ ʫʧʨʦʱʝʥʠʷ ʢʦʨʨʝʣʷʮʠʠ ʢʦʤʧʦʥʝʥʪ ʪʝʥʟʦʨʦʚ 

ʧʝʨʝʥʦʩʘ ʠʤʧʫʣʴʩʘ, ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʨʘʟʣʠʯʥʳʤʠ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ (ʩʤ. 

ʫʩʣʦʚʠʝ (2.23ʘ)), ʢʦʛʜʘ ʧʦʣʘʛʘʣʠ ἂὖ ὼᴆȟ—ᴆὖ ὸἃȟἂὖ ὼᴆȟ—ᴆ̋ ὸἃ ḳπ, 

ʪʝʤ ʩʘʤʳʤ ʧʨʝʥʝʙʨʝʛʣʠ ʫʧʨʫʛʠʝ, ʥʝ ʜʠʩʩʠʧʘʪʠʚʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʪʝʧʝʥʝʡ 

ʩʚʦʙʦʜʳ. ʇʦʵʪʦʤʫ ʚ ʵʪʦʤ ʧʨʠʙʣʠʞʝʥʠʠ „ ḳπȢ                

ʏʪʦʙʳ, ʨʘʩʩʤʦʪʨʝʪʴ ʜʠʥʘʤʠʯʝʩʢʠʝ ʥʝʨʘʚʥʦʚʝʩʥʳʝ ʩʚʦʡʩʪʚʘ ʞʠʜʢʦʩʪʝʡ 

ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʨʘʚʥʦʚʝʩʥʳʝ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʘʥʩʘʤʙʣʠ.  ɼʣʷ ʵʪʦ-

ʛʦ ʥʘʜʦ ʦʧʨʝʜʝʣʠʪʴ ʨʝʣʘʢʩʘʮʠʦʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʚ ʧʨʘʚʳʭ ʯʘʩʪʷʭ ʫʨʘʚʥʝʥʠʡ 

ʩʠʩʪʝʤ r(2.25) ʠ ʫʯʠʪʳʚʘʪʴ ʚʢʣʘʜʳ ʨʝʣʘʢʩʘʮʠʠ ʢʦʤʧʦʥʝʥʪ ʪʝʥʟʦʨʦʚ ʥʘʧʨʷ-

ʞʝʥʠʡ ʠ ʜʨʫʛʠʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʞʠʜʢʦʩʪʝʡ ʚ ʜʠʥʘʤʠʯʝʩʢʠʝ ʚʷʟʢʦ-

ʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ. 
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ɻʃɸɺɸ III . ʅɽʈɸɺʅʆɺɽʉʅɸʗ ʄʆʃɽʂʋʃʗʈʅʆ-ʉʊɸʊʀʉʊʀʏɽʉʂɸʗ 

ʊɽʆʈʀʗ ɾʀɼʂʆʉʊɽʁ. ʉʀʉʊɽʄɸ ʋʈɸɺʅɽʅʀʁ ʆɹʆɹʑɪʅʅʆʁ  

ɻʀɼʈʆɼʀʅɸʄʀʂʀ ʄʅʆɻʆɸʊʆʄʅʓʍ ɾʀɼʂʆʉʊɽʁ 

 

3.1. ɺʳʚʦʜ ʫʨʘʚʥʝʥʠʷ ʦʙʦʙʱʸʥʥʦʡ (ʨʝʣʘʢʩʘʮʠʦʥʥʦʡ)  

ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʜʣʷ ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ 

 

ʂʘʢ ʙʳʣʦ ʫʧʦʤʷʥʫʪʦ ʚʳʰʝ, ʜʣʷ ʦʧʠʩʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʷʟʢʦʫʧʨʫʛʠʭ 

ʩʚʦʡʩʪʚ ʩʣʦʞʥʳʭ ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ ʥʝʦʙʭʦʜʠʤʦ ʠʩʭʦʜʠʪʴ ʠʟ ʥʝʨʘʚ-

ʥʦʚʝʩʥʦʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʩʘʤʙʣʷ. ɺ ʧʝʨʚʦʡ ʛʣʘʚʝ ʙʳʣʦ ʧʨʠʚʝʜʝʥʦ ʘʥʘʣʠ-

ʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʥʝʨʘʚʥʦʚʝʩʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʷ ʤʦʣʝʢʫʣ (1.25), ʢʦʪʦʨʦʝ ʚ ʣʠʥʝʡʥʦʤ ʧʨʠʙʣʠʞʝʥʠʠ  ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ 

     Ὢὸ Ὢ Ὢ,                                       (3.1)        

ʛʜʝ Ὢ ὪʦῳὪ ï ʝʸ ʥʝʨʘʚʥʦʚʝʩʥʘʷ, ʙʳʩʪʨʦ ʦʩʮʠʣʣʠʨʫʶʱʘʷ ʯʘʩʪʴ, ῳὪ- ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ ʚʳʨʘʞʝʥʠʝʤ (1.27) ʠ ʠʤʝʝʪ ʦʯʝʥʴ ʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʫ.  

ɼʣʷ ʦʧʠʩʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʞʠʜʢʦʩʪʝʡ ʚ ʨʘʤʢʘʭ 

ʣʠʥʝʡʥʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʧʦ ʦʪʢʣʦʥʝʥʠʷʤ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʞʠʜʢʦʩʪʠ ʦʪ ʠʭ ʨʘʚʥʦʚʝʩʥʦʛʦ ʟʥʘʯʝʥʠʷ ʩ ʧʨʝʥʝʙʨʝʞʝʥʠʝʤ ʚʢʣʘʜʦʚ ʦʪ ʜʠʬʬʫ-

ʟʠʦʥʥʳʭ ʠ ʪʝʨʤʦʫʧʨʫʛʠʭ ʧʨʦʮʝʩʩʦʚ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ (2.25) 

ʩ ʨʝʣʘʢʩʘʮʠʦʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ 

ᴆȟᴆȟ
 ộὍ ὼᴆȟ—ᴆỚ ὃ  ; 

ᴆȟᴆ
ộὍ ὼᴆȟ—ᴆỚ;                                          (3.2) 

ᴆȟᴆȟ
ộὍ ὼᴆȟ—ᴆỚ ὃ . 

    ʄʦʣʝʢʫʣʷʨʥʘʷ ʩʪʨʫʢʪʫʨʘ ʠʩʪʦʯʥʠʢʦʚ Ὅ ὼᴆȟ—ᴆ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʤʠ ʚʳʨʘʞʝʥʠʷʤʠ (2.12), ʘ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʠʩʪʦʯʥʠʢʠ 

ὃ  ʟʘʜʘʶʪʩʷ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʤʠ ʚʳʨʘʞʝʥʠʷʤʠ (2.30). ʂʘʢ ʚʠʜʥʦ, ʤʠʢʨʦʩʢʦ-

ʧʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ ʚʩʝʭ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ  Ὅ ὼᴆȟ—ᴆ ʷʚʣʷʶʪʩʷ 

ʥʝʯʸʪʥʳʤʠ ʬʫʥʢʮʠʷʤʠ ʠʤʧʫʣʴʩʘ ʠ ʤʦʤʝʥʪʘ ʠʤʧʫʣʴʩʘ ʤʦʣʝʢʫʣ. ʇʦʵʪʦʤʫ ʠʭ 

ʨʘʚʥʦʚʝʩʥʳʝ ʢʦʨʨʝʣʷʪʦʨʳ ʪʠʧʘ ộὍ ὼᴆȟ—ᴆ̋
„
ὸỚ ʩ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʭʘʨʘʢ-
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ʪʝʨʠʩʪʠʢʘʤʠ ʞʠʜʢʦʩʪʠ ˝
„
ὸ ὲὸȟὌὸȟὖ ὸ  Ὂ ὸȟὔ ὸȟὗ ὸȟ 

ὑ ὸ  ʦʙʨʘʱʘʶʪʩʷ ʚ ʥʫʣʴ. ʈʘʚʥʦʚʝʩʥʳʝ ʢʦʨʨʝʣʷʪʦʨʳ ʠʩʪʦʯʥʠʢʦʚ  Ὅ ὼᴆȟ—ᴆ  

ʩ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʧʦʪʦʢʘʤʠ ʯʠʩʣʘ ʯʘʩʪʠʮ  ὐ ὸ  ʠ ʵʥʝʨʛʠʠ  Ὓ ὸ  ʥʝ ʨʘʚʥʳ 

ʥʫʣʶ, ʥʦ ʠʭ ʤʦʞʥʦ ʥʝ ʫʯʠʪʳʚʘʪʴ ʚ ʨʘʤʢʘʭ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʦ ʤʘʣʳʭ ʚʢʣʘʜʘʭ 

ʜʠʬʬʫʟʠʦʥʥʳʭ ʠ ʪʝʨʤʦʫʧʨʫʛʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʚʷʟʢʦʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʞʠʜʢʦ-

ʩʪʝʡ. 

 ʊʦʛʜʘ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʚ ʦʩʮʠʣʣʠʨʫʶʱʠʭ ʯʘʩʪʷʭ ʅʌʈ 

(3.1) ʩ ʫʯʸʪʦʤ ʧʨʝʜʝʣʴʥʦʛʦ ʧʝʨʝʭʦʜʘ ‐O π ʦʩʪʘʶʪʩʷ ʯʣʝʥʳ, ʩʦʜʝʨʞʘʱʠʝ 

ʪʦʣʴʢʦ ʩʘʤʠ ʠʩʪʦʯʥʠʢʠ  Ὅ ὼᴆȟ—ᴆȟ 

 Ὢ Ὢʦ᷿ Ὠὸ ‚ ὼᴆȟὸὍ ὸ ‚ ὼᴆȟὸὍ ὸ ‚ ὼᴆȟὸὍ ὸ ȟȣ    (3.3)  

 ʇʨʠ ʚʳʚʦʜʝ (3.3) ʫʯʪʝʥ rʫʩʣʦʚʠʷ ʤʘʣʦʩʪʠ ʤʘʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʧʘʨʘ-

ʤʝʪʨʦʚ  ‚ ὼᴆȟὸ ὸ ‚ ὼᴆȟὸ Ễ. 

 ʊʝʧʝʨʴ, ʫʩʨʝʜʥʷʷ ʨʝʣʘʢʩʘʮʠʦʥʥʳʝ ʠʩʪʦʯʥʠʢʠ Ὅ ὼᴆȟ—ᴆ ʧʦ ʥʝʨʘʚʥʦʚʝʩ-

ʥʦʤʫ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤʫ ʘʥʩʘʤʙʣʶ (3.3), ʧʦʣʫʯʠʤ: 

ộὍ ὼᴆȟ—ᴆỚ ‚ ὼᴆȟὸ᷿ ộὍ ὼᴆȟ—ᴆὍ ὸỚ Ὠὸ   

                          ‚ ὼᴆȟὸ᷿ ộὍ ὼᴆȟ—ᴆὍ ὸỚ ὨὸȠ 

            ộὍ ὼᴆȟ—ᴆỚ ‚ ὼᴆȟὸ᷿ ộὍ ὼᴆȟ—ᴆὍ ὸỚ Ὠὸ                              (3.4) 

             ‚ ὼᴆȟὸ᷿ ộὍ ὼᴆȟ—ᴆὍ ὸỚ Ὠὸ                                        

                        ‚ ὼᴆȟὸ᷿ ộὍ ὼᴆȟ—ᴆὍ ὸỚ ὨὸȠ                                                     

ộὍ ὼᴆȟ—ᴆỚ ‚ ὼᴆȟὸ ộὍ ὼᴆȟ—ᴆὍ ὸỚ Ὠὸ    

                         -‚ ὼᴆȟὸ᷿ ộὍ ὼᴆȟ—ᴆὍ ὸỚ Ὠὸ 

ʇʦʜʩʪʘʚʣʷʷ ʚ (3.4) ʟʥʘʯʝʥʠʷ  ‚ ὼᴆȟὸ ʠʟ (2.23), ʥʘʭʦʜʠʤ: 

ộὍ ὼᴆȟ—ᴆỚ
ᴆȟᴆȟ

ἂ ᴆȟᴆ ἃ
᷿ ộὍ ὼᴆȟ—ᴆὍ ὸỚ Ὠὸ   

             
ᴆȟᴆȟ

ἂ ᴆȟᴆ ἃ
᷿ ộὍ ὼᴆȟ—ᴆὍ ὸỚ ὨὸȠ 

- „ ὼᴆȟ—ᴆȟὸ 
ἂ ᴆȟᴆ ἃ

Ў
᷿ ộὍ ὼᴆȟ—ᴆὍ ὸỚ Ὠὸ 

ộὍ ὼᴆȟ—ᴆỚ
ᴆȟᴆȟ

ἂ ᴆȟᴆ ἃ
᷿ ộὍ ὼᴆȟ—ᴆὍ ὸỚ Ὠὸ   
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ᴆȟᴆȟ

ἂ ᴆȟᴆ ἃ
᷿ ộὍ ὼᴆȟ—ᴆὍ ὸỚ ὨὸȠ 

                          „ ὼᴆȟ—ᴆȟὸ 
ἂ ᴆȟᴆ ἃ

Ў
᷿ ộὍ ὼᴆȟ—ᴆὍ ὸỚ ὨὸȠ 

ộὍ ὼᴆȟ—ᴆỚ
ᴆȟᴆȟ

ἂ ᴆȟᴆ ἃ
᷿ ộὍ ὼᴆȟ—ᴆὍ ὸỚ Ὠὸ    

                          
ᴆȟᴆȟ

ἂ ᴆȟᴆ ἃ
᷿ ộὍ ὼᴆȟ—ᴆὍ ὸỚ Ὠὸ                               (3.5)                                           

                       
ᴆȟᴆȟ

ἂ ᴆȟᴆ ἃ
᷿ ộὍ ὼᴆȟ—ᴆὍ ὸỚ ὨὸȠ                                                   

ộὍ ὼᴆȟ—ᴆỚ
ᴆȟᴆȟ

ἂ ᴆȟᴆ ἃ
᷿ ộὍ ὼᴆȟ—ᴆὍ ὸỚ Ὠὸ    

                         
ᴆȟᴆȟ

ἂ ᴆȟᴆ ἃ
᷿ ộὍ ὼᴆȟ—ᴆὍ ὸỚ Ὠὸ- 

  
ἂὖὶ

ὼᴆȟ—ᴆὖὸ

„
ὸἃπ„ὶ


ὼᴆȟ—ᴆȟὸ

Ў
᷿ ộὍǶὶ


ὼᴆȟ—ᴆὍǿὸ

„
ὸρỚέ Ὠὸρ

ὸ

Њ
Ƞ 

ɼʘʣʝʝ, ʚ (3.5) ʚʚʝʜʸʤ ʦʙʦʟʥʘʯʝʥʠʷ  

†
ἂὖ ὼᴆȟ—ᴆὖ ὸἃ

᷿ ộὍ ὼᴆȟ—ᴆὍ ὸỚ Ὠὸ 
ȟ        † 

ἂὖ ὼᴆȟ—ᴆὖ ὸἃ

᷿ ộὍ ὼᴆȟ—ᴆὍ ὸỚ Ὠὸ 
ȟ 

†
ἂ ᴆȟᴆ ἃ

᷿ ộ ᴆȟᴆ Ớ  
,     † 

ἂ ᴆȟᴆ ἃ

᷿ ộ ᴆȟᴆ Ớ  
, 

†Ǻ
ἂ ᴆȟᴆ ἃ

Ў
᷿ ộὍ ὼᴆȟ—ᴆὍ ὸỚ Ὠὸ,                                          (3. 6) 

†Ǻ
ἂὖὶ

ὼᴆȟ—ᴆὖὸ

„
ὸἃπ

Ў
᷿ ộὍǶὶ


ὼᴆȟ—ᴆὍǿὸ

„
ὸρỚέ Ὠὸρ

ὸ

Њ
, 

† 
ἂ ᴆȟᴆ ἃ

᷿ ộ ᴆȟᴆ Ớ  
ȟ† 

ἂ ᴆȟᴆ ἃ

᷿ ộ ᴆȟᴆ Ớ  
, 

† 
ἂ ᴆȟᴆ ἃ

᷿ ộ ᴆȟᴆ Ớ  
, 

ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪ ʭʘʨʘʢʪʝʨʥʳʝ ʚʨʝʤʝʥʘ ʨʝʣʘʢʩʘʮʠʠ ʚʷʟʢʦʫʧʨʫʛʠʭ ʧʨʦʮʝʩ-

ʩʦʚ ʠ ʫʯʠʪʳʚʘʶʪ ʚʢʣʘʜʳ ʨʝʣʘʢʩʘʮʠʠ ʢʦʤʧʦʥʝʥʪ ʪʝʥʟʦʨʦʚ ʥʘʧʨʷʞʝʥʠʡ ʚ ʠʟ-

ʤʝʥʝʥʠʠ ʢʦʤʧʦʥʝʥʪ ʵʪʠʭ ʞʝ ʪʝʥʟʦʨʦʚ ʧʦ ʚʨʝʤʝʥʠ. ʊʦʛʜʘ ʩ ʫʯʸʪʦʤ ʵʪʠʭ ʦʙʦ-

ʟʥʘʯʝʥʠʡ ʚʳʨʘʞʝʥʠʷ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ (3.5) ʧʨʠʥʠʤʘʶʪ ʚʠʜ: 

ộὍ ὼᴆȟ—ᴆỚ
ᴆȟᴆȟ

 
ᴆȟᴆȟ

 
 -  

ᴆȟᴆȟ

†Ǻὸὶ
, 
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                ộὍ ὼᴆȟ—ᴆỚ
ᴆȟᴆȟ

 
  

ᴆȟᴆȟ

 
   

ᴆȟᴆȟ

 
,           (3.7)                              

ộὍ ὼᴆȟ—ᴆỚ   
ᴆȟᴆȟ

  
ᴆȟᴆȟ

 
   

ᴆȟᴆȟ

†Ǻὶὸ
. 

 ʇʦʜʩʪʘʚʣʷʷ ʨʝʣʘʢʩʘʮʠʦʥʥʳʝ ʠʩʪʦʯʥʠʢʠ (3.7) ʚ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ (3.2), 

ʧʦʣʫʯʠʤ ʟʘʤʢʥʫʪʫʶ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʢʦʤʧʦʥʝʥʪ ʪʝʥʟʦʨʦʚ ʚʷʟʢʠʭ 

ʥʘʧʨʷʞʝʥʠʡ  

          
ᴆȟᴆȟ „ὸ


ὼᴆȟ—ᴆȟὸ

†ὸὸ
 
„ὸὶ

ὼᴆȟ—ᴆȟὸ

†ὸ ὸὶ

„ὶ

ὼᴆȟ—ᴆȟὸ

ὃ  ,      

          
ᴆȟᴆ „ὸὶ

ὼᴆȟ—ᴆȟὸ

†ὸὶ ὸὶ

„ὶ
ὼᴆȟ—ᴆȟὸ

†ὸὶ ὶ
 
„ὸ
ὼᴆȟ—ᴆȟὸ

†ὸὶ ὸ
π,                        (3.8)                                           

          
ᴆȟᴆȟ „ὶ

ὼᴆȟ—ᴆȟὸ

†ὶὶ
  

ᴆȟᴆȟ

 

ᴆȟᴆȟ

†Ǻὶὸ
ὃὶ


. 

 ʉʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ (3.8) ʧʨʝʜʩʪʘʚʣʷʝʪ ʟʘʤʢʥʫʪʫʶ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ 

ʦʙʦʙʱʸʥʥʦʡ (ʨʝʣʘʢʩʘʮʠʦʥʥʦʡ) ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʜʣʷ ʢʦʤʧʦʥʝʥʪ ʪʝʥʟʦʨʦʚ ʚʷʟ-

ʢʠʭ ʥʘʧʨʷʞʝʥʠʡ „ ὼᴆȟ—ᴆȟὸ ʠ ʧʦʟʚʦʣʷʝʪ ʦʧʠʩʘʪʴ ʜʠʥʘʤʠʯʝʩʢʠʝ ʚʷʟʢʦʫʧʨʫʛʠʝ 

ʩʚʦʡʩʪʚʘ ʩʣʦʞʥʳʭ ʞʠʜʢʠʭ ʩʠʩʪʝʤ ʙʝʟ ʫʯʸʪʘ ʚʣʠʷʥʠʷ ʜʠʬʬʫʟʠʦʥʥʳʭ ʠ ʪʝʨʤʦ-

ʫʧʨʫʛʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʚʷʟʢʦʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʞʠʜʢʦʩʪʠ.  

ɿʘʤʝʪʠʤ, ʯʪʦ ʥʘʤʠ [115-118] ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʩʠʩʪʝ-

ʤʳ ʫʨʘʚʥʝʥʠʡ (3.8) ʦʪʥʦʩʠʪʝʣʴʥʦ ʌʫʨʴʝ ʦʙʨʘʟʦʚ ʢʦʤʧʦʥʝʥʪ ʪʝʥʟʦʨʦʚ 

„ ὼᴆȟ—ᴆȟ’  ʙʳʣʠ ʧʦʣʫʯʝʥ rʦʙʱʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʦʙʦʙʱʸʥ-

ʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʷʟʢʦʩʪʝʡ ʩʣʦʞʥʳʭ ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʞʠʜʢʦʩʪʝʡ, ʫʧʨʦ-

ʱʸʥʥʳʝ  ʩ ʫʯʸʪʦʤ ʫʩʣʦʚʠʷ   

ȟ ȟ  

 
ȟ

 

   
ȟ
  

ȟȣȢ ρ                             (3.9) 

ʩʣʦʞʥʳʝ ʦʙʦʙʱʸʥʥʳʝ ʚʳʨʘʞʝʥʠʷ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʜʣʷ ʦʧʠʩʘʥʠʷ ʧʨʦʩʪʳʭ 

ʤʦʜʝʣʝʡ ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʞʠʜʢʦʩʪʝʡ (ʞʠʜʢʦʛʦ ʘʨʛʦʥʘ) [117 -120]. 

ʆʜʥʘʢʦ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪ,r ʠʟ-ʟʘ ʩʣʦʞʥʦʩʪʠ ʚʭʦʜʷʱʠʭ ʚ (3.8) ʧʘ-

ʨʘʤʝʪʨʦʚ ʧʨʦʠʩʭʦʜʠʣʦ ʨʝʛʫʣʷʨʥʦʝ ʩʧʫʪʳʚʘʥʠʝ ʠʥʜʝʢʩʦʚ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʦ-

ʪʝʨ̫ ʯʘʩʪʠ ʠʥʬʦʨʤʘʮʠʠ. ʏʪʦʙʳ ʠʟʙʝʞʘʪʴ ʪʘʢ ʥʘʟʳʚʘʝʤʳʝ ʩʫʙʲʝʢʪʠʚʥʳʝ 

ʦʰʠʙʢʠ ʚ ʨʘʙʦʪʝ [121] ʙʳʣʠ ʩʜʝʣʘʥʳ ʧʦʧʳʪʢʠ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʩʠ-
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ʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (3.8) ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤ-

ʥʦʛʦ ʧʘʢʝʪʘ çWolfram-Mathematica 7è. ʇʦʣʫʯʝʥʥʳʝ ʪʘʢʠʤ ʦʙʨʘʟʦʤ ʚ [121] ʨʝ-

ʟʫʣʴʪʘʪʳ ʙʳʣʠ ʙʦʣʝʝ ʦʙʱʠʤʠ ʠ ʢʦʨʨʝʢʪʥʳʤʠ ʧʨʠ ʫʯʸʪʝ ʟʥʘʯʝʥʠʡ ʧʨʦʠʟʚʦʜ-

ʥʳʭ ʜʘʚʣʝʥʠʡ ʧʦ ʚʨʝʤʝʥʠ ʚ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʘʭ ὃ   ʠ ʠʥʜʝʢʩʘʭ. 

ɼʣʷ ʦʩʥʦʚʥʳʭ ʦʧʨʝʜʝʣʠʪʝʣʝʡ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (3.8) ʦʪʥʦʩʠʪʝʣʴʥʦ ʌʫʨʴʝ-

ʦʙʨʘʟʦʚ ʪʝʥʟʦʨʦʚ „ ὼᴆȟ—ᴆȟ’ ʩ ʫʯʸʪʦʤ ʫʩʣʦʚʠʷ (3.9) ʢʦʤʧʴʶʪʝʨ ʦʧʨʝʜʝʣʠʣ 

ʚʳʨʘʞʝʥʠʷ  

ɝ †† †† † † † Ὥ’Ὥ’† Ὥ’† Ὥ’†† = 

     Ὥ’†† †† † † † ρ Ὥ’† ρ Ὥ’†  

ɝ„ †† †† † † † ὃ Éʉ† ὃ ÉʉʐÉʉ†  

        †† †† † † † ὃ Éʉ† ρ Éʉʐȟ 

ɝ„ †† †† † † † ὃ Éʉ† ὃ ÉʉÉʉʐ†  

†† †† † † † ὃ Éʉ† ρ Éʉʐȟ      ɝ„ π. 

ʊʦʛʜʘ ʜʣʷ ʢʦʤʧʦʥʝʥʪ ʪʝʥʟʦʨʦʚ ʥʘʧʨʷʞʝʥʠʡ „ ὼᴆȟ—ᴆȟ’ ʧʦʣʫʯʠʤ         

  „ ὼᴆȟ—ᴆȟ’ ὃὸ
ɻɼ

,     „ ὼᴆȟ—ᴆȟ’ ὃ ,    „ π.          (3.10) 

ʉʦʚʧʘʜʝʥʠʝ ʢʦʥʝʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝ-

ʥʠʡ ʦʙʦʙʱʸʥʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʢʠ (3.8) çʨʫʯʥʳʤè ʠ ʢʦʤʧʴʶʪʝʨʥʳʤ ʩʧʦʩʦʙʘʤʠ 

ʛʦʚʦʨʠʪ ʦʙ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʥʘʤʠ ʨʝʟʫʣʴʪʘʪʦʚ. ʆʜʥʘʢʦ ʟʜʝʩʴ 

ʠʤʝʝʪ ʤʝʩʪʦ ʦʜʠʥ ʚʘʞʥʳʡ ʤʦʤʝʥʪ. ʅʝ ʚʩʝ ʚʭʦʜʷʱʠʝ ʚ (3.8) ʭʘʨʘʢʪʝʨʥʳʝ ʚʨʝ-

ʤʝʥʘ ʨʝʣʘʢʩʘʮʠʠ ʠʤʝʶʪ ʨʘʟʤʝʨʥʦʩʪʴ ʚʨʝʤʝʥʠ. ʅʘʧʨʠʤʝʨ, ʨʘʟʤʝʨʥʦʩʪʴ ʭʘʨʘʢ-

ʪʝʨʥʳʭ ʚʨʝʤʸʥ ʨʝʣʘʢʩʘʮʠʠ ʩ ʪʨʝʤʷ ʠʥʜʝʢʩʘʤʠ († ȟ† ȟ† ȟ†  ʚ ʩʠʣʫ 

ʨʘʟʣʠʯʥʳʭ ʨʘʟʤʝʨʥʦʩʪʝʡ ʪʝʥʟʦʨʦʚ ʥʘʧʨʷʞʝʥʠʷ  „ ȟ „  ʠ  „  ʠʤʝʶʪ ʨʘʟ-

ʤʝʨʥʦʩʪʴ ʩÖʤ ʠʣʠ ʩ/ʤȢ ɺ ʫʩʣʦʚʠʠ (3.9) ʢʘʢ ʙʳ ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʬʠʟʠʯʝʩʢʠʝ ʚʝ-

ʣʠʯʠʥʳ ʨʘʟʥʦʡ ʨʘʟʤʝʨʥʦʩʪʠ. ʏʪʦʙʳ ʚʥʝʩʪʠ ʷʩʥʦʩʪʴ ʚ ʨʘʟʤʝʨʥʦʩʪʴ, ʭʘʨʘʢʪʝʨ ʠ 

ʬʠʟʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤ rʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʧʨʦʘʥʘ-

ʣʠʟʠʨʫʝʤ ʚʳʨʘʞʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳʭ ʚʨʝʤʸʥ ʨʝʣʘʢʩʘʮʠʠ (3.6). 
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3.2. ʍʘʨʘʢʪʝʨʥʳʝ ʚʨʝʤʝʥʘ ʠ ʬʠʟʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤ r 

ʚʥʫʪʨʝʥʥʠʭ ʪʝʨʤʠʯʝʩʢʠʭ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʞʠʜʢʦʩʪʷʭ 
 

ɺ ʫʨʘʚʥʝʥʠʷʭ ʩʠʩʪʝʤʳ (3.8) ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ ʭʘʨʘʢʪʝʨʥʳʭ ʚʨʝʤʸʥ ʨʝ-

ʣʘʢʩʘʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʯʝʥʴ ʣʝʛʢʦ. ʅʘʧʨʠʤʝʨ, ʭʘʨʘʢʪʝʨʥʦʝ ʚʨʝʤʷ ʨʝʣʘʢʩʘ-

ʮʠʷ †  ʫʯʠʪʳʚʘʝʪ ʚʢʣʘʜ ʨʝʣʘʢʩʘʮʠʠ ʢʦʤʧʦʥʝʥʪʳ ʪʝʥʟʦʨʘ „  ʚ ʚʨʝʤʝʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʪʝʥʟʦʨʘ „ Ȣ  ʂʦʛʜʘ ʠʥʜʝʢʩʳ ʚʨʝʤʝʥʠ ʨʝʣʘʢʩʘʮʠʠ ʦʜʠʥʘʢʦʚʳ, 

ʥʘʧʨʠʤʝʨ, †, ʪʦ ʦʥʦ ʦʧʨʝʜʝʣʷʝʪ ʚʢʣʘʜʳ ʨʝʣʘʢʩʘʮʠʠ ʢʦʤʧʦʥʝʥʪʳ ʪʝʥʟʦʨʘ 

„  ʚ ʚʨʝʤʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʦʤʧʦʥʝʥʪ ʵʪʦʛʦ ʞʝ ʪʝʥʟʦʨʘ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, 

ʧʝʨʚʳʝ ʠʥʜʝʢʩ rʫʢʘʟʳʚʘʪʁ ʥʘ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʪʝʥʟʦʨʘ, ʚʨʝʤʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ 

ʢʦʪʦʨʦʛʦ ʠʩʩʣʝʜʫʝʪʩʷ. ɺʪʦʨʳʝ ʠʥʜʝʢʩʳ ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʪʝʥʟʦʨʘ 

ʨʝʣʘʢʩʘʮʠʠ, ʢʦʤʧʦʥʝʥʪ rʢʦʪʦʨʦʛʦ ʜʘʶʪ ʚʢʣʘʜ ʚ ʚʨʝʤʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʦʚʧʘ-

ʜʘʶʱʠʭ ʢʦʤʧʦʥʝʥʪ ʧʝʨʚʦʛʦ ʪʝʥʟʦʨʘ. ʈʘʩʩʤʘʪʨʠʚʘʝʤʘ ̫ʥʘʤʠ ʞʠʜʢʘʷ ʩʠʩʪʝʤʘ 

ʩʦʩʪʦʠʪ ʠʟ ʞʸʩʪʢʠʭ ʤʦʣʝʢʫʣ ʧʨʦʠʟʚʦʣʴʥʦʡ ʬʦʨʤʳ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʪʦʣʴʢʦ 

ʧʦʩʪʫʧʘʪʝʣʴʥʳʝ ʠ ʚʨʘʱʘʪʝʣʴʥʳʝ ʩʪʝʧʝʥʠ ʩʚʦʙʦʜʳ. ʊʝʥʟʦʨʘ ʥʘʧʨʷʞʝʥʠʡ ʧʦ-

ʵʪʦʤʫ ʦʙʫʩʣʦʚʣʝʥʳ ʣʠʙʦ ʧʦʩʪʫʧʘʪʝʣʴʥʳʤʠ ʠʣʠ ʚʨʘʱʘʪʝʣʴʥʳʤʠ ʩʪʝʧʝʥʷʤʠ 

ʩʚʦʙʦʜʳ, ʣʠʙʦ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ. 

ʍʘʨʘʢʪʝʨʥʳʝ ʚʨʝʤʝʥʘ ʨʝʣʘʢʩʘʮʠʠ ʩʦʛʣʘʩʥʦ (3.6) ʦʧʨʝʜʝʣʷʶʪʩʷ ʨʘʚʥʦ-

ʚʝʩʥʳʤʠ ʢʦʨʨʝʣʷʪʦʨʘʤʠ ʪʠʧʘ ἂὖ ὼᴆȟ—ᴆὖ ὸἃ ʠ ộὍ ὼᴆȟ—ᴆὍ ὸỚ . ʆʧʨʝʜʝʣʠʪʴ 

ʪʦʯʥʳʝ ʟʥʘʯʝʥʠʷ ʵʪʠʭ ʢʦʨʨʝʣʷʪʦʨʦʚ, ʩʣʦʞʥʘʷ ʟʘʜʘʯʘ. ʄʳ ʦʛʨʘʥʠʯʠʚʘʝʤʩʷ 

ʫʯʝʪʦʤ ʪʦʣʴʢʦ ʠʭ ʢʠʥʝʪʠʯʝʩʢʦʡ ʯʘʩʪʠ, ʧʦʣʘʛʘʷ 

ἂὖ ὼᴆȟ—ᴆὖ ὸἃͯ ἂὓ  ὓ ὓ ὓ ἃ,

  ᷿ ộὍ ὼᴆȟ—ᴆὍ ὸỚ Ὠὸ ͯἂὓ ὓ ἃ᷿ộὊπὊὸỚ Ὠὸ. 

ʉ ʫʯʸʪʦʤ ʵʪʠʭ ʧʨʝʜʧʦʣʦʞʝʥʠʡ, ʠʩʧʦʣʴʟʫʷ ʚ ʢʘʯʝʩʪʚʝ ʨʘʚʥʦʚʝʩʥʦʡ ʩʪʘʪʠʩʪʠ-

ʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠ ʁʢʘʥʦʥʠʯʝʩʢʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ɻʠʙ-

ʙʩʘ, ʥʘ ʦʩʥʦʚʝ ʠʟʚʝʩʪʥʳʭ ʠʥʪʝʛʨʘʣʦʚ ʇʫʘʩʩʦʥʘ  

Ὅ ᷿ Ὡ Ὠὼ ;  Ὅ ᷿ ὼὩ Ὠὼ ;  Ὅ ᷿ ὼὩ Ὠὼ   

ʧʨʦʚʝʜʷ ʧʦʢʦʤʧʦʥʝʥʪʥʦʝ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝ, ʧʦʣʫʯʠʤ  
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ἂ ἃ

ἂ ἃᴆ 

᷿ ː

᷿ ː
 = 
᷿ ̖ ̖

᷿  

  = 

=  υάὯὝ. 

ɸʥʘʣʦʛʠʯʥʳʤ ʦʙʨʘʟʦʤ ʥʘʭʦʜʠʤ 

ἂ̇ ἃᴆ

ἂ̇ ἃᴆ 
 = 5ὍὯὝ. 

ʇʦʜʩʪʘʚʣʷʷ ʧʦʣʫʯʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʨʨʝʣʷʪʦʨʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʚʳʨʘʞʝʥʠʷ (3.6), ʦʧʨʝʜʝʣʠʤ ʚʳʨʘʞʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳʭ ʚʨʝʤʸʥ ʨʝʣʘʢʩʘʮʠʠ: 

 † ,   ᷿ộὊὸὊπỚ Ὠὸ, † ,   ᷿ộὔὸὔπỚ Ὠὸ,      

 † , † † τ † , † † =  † ,                     (3.11) 

 † = 
Ѝ

 ,      ᷿ộὊπὔὸỚ Ὠὸ. 

  ɺ ʩʠʣʫ ʫʧʨʦʱʘʶʱʠʭ ʫʩʣʦʚʠʡ 

      †Ǻ
ἂ ᴆȟᴆ ἃ

Ў
᷿ ộὍ ὼᴆȟ—ᴆὍ ὸỚ ὨὸḳπȠ        (3.12) 

                   †Ǻ
ἂ ᴆȟᴆ ἃ

Ў
᷿ ộὍ ὼᴆȟ—ᴆὍ ὸỚ Ὠὸ ḳπ; 

ʂʘʢ ʚʠʜʥʦ, ʤʳ ʠʤʝʝʤ ʪʨʠ ʦʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʥʳʝ ʚʨʝʤʝʥʘ ʨʝʣʘʢʩʘʮʠʠ † , †  

ʠ † , ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʙʤʝʥ ʵʥʝʨʛʠʠ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʨʘʚʥʦʚʝʩʠʷ 

ʤʝʞʜʫ ʧʦʩʪʫʧʘʪʝʣʴʥʳʤʠ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ ʤʦʣʝʢʫʣ († , ʚʨʘʱʘʪʝʣʴʥʳʤʠ 

ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ ʤʦʣʝʢʫʣ († ) ʠ ʤʝʞʜʫ ʧʦʩʪʫʧʘʪʝʣʴʥʳʤʠ ʠ ʚʨʘʱʘʪʝʣʴʥʳ-

ʤʠ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ ʤʦʣʝʢʫʣ (†). ʆʩʪʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʥʳʝ ʚʨʝʤʝʥʘ ʨʝʣʘʢ-

ʩʘʮʠʠ ʚ ʦʙʦʟʥʘʯʝʥʠʷʭ (3.6) ʚʳʨʘʞʘʶʪʩʷ ʯʝʨʝʟ ʵʪʠ ʪʨʠ ʭʘʨʘʢʪʝʨʥʳʝ ʚʨʝʤʷ ʨʝ-

ʣʘʢʩʘʮʠʠ. ʉʦʛʣʘʩʥʦ (3.11), ʵʪʠ ʪʨʠ ʭʘʨʘʢʪʝʨʥʳʝ ʚʨʝʤʝʥʘ ʨʝʣʘʢʩʘʮʠʠ ʧʨʷʤʦ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʪʝʤʧʝʨʘʪʫʨʝ. ʕʪʦ ʛʦʚʦʨʠʪ ʦ ʪʝʨʤʠʯʝʩʢʦʡ ʧʨʠʨʦʜʝ ʵʪʠʭ ʨʝ-

ʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʆʥʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʯʝʨʝʟ ʨʘʚʥʦʚʝʩʥʳʝ ʢʦʨʨʝʣʷʪʦʨʳ 

ʩʠʣʘ-ʩʠʣʘ - ộὊὸὊπỚ , ʤʦʤʝʥʪ ʩʠʣʘ ï ʤʦʤʝʥʪ ʩʠʣʘ - ộὔὸὔπỚ  ʠ ʩʠʣʘ ï ʤʦ-

ʤʝʥʪ ʩʠʣʘ ộὊπὔὸỚ . ʆʧʨʝʜʝʣʸʥʥʳʝ ʚ (3.11) ʢʦʵʬʬʠʮʠʝʥʪʳ ȟ ȟ  

ʥʘʟʳʚʘʶʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʚʥʫʪʨʝʥʥʝʛʦ (ʠʣʠ ʤʦʣʝʢʫʣʷʨʥʦʛʦ) ʪʨʝʥʠʷ ʞʠʜ-
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ʢʦʩʪʝʡ. ʉʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʝʥʠʷ, ʥʘ ʧʨʦʤʝʞʫʪʢʘʭ ʤʝʞʜʫ ʩʪʦʣʢʥʦʚʝʥʠʷʤʠ ʥʘ 

ʢʘʞʜʫ  ʁʤʦʣʝʢʫʣʫ ʩʦ ʩʪʦʨʦʥʳ ʩʦʩʝʜʥʠʭ ʤʦʣʝʢʫʣ ʜʝʡʩʪʚʫʶʪ ʩʣʫʯʘʡʥʳʝ ʩʠʣʳ 

(ʠ ʩʣʫʯʘʡʥʳʝ ʤʦʤʝʥʪʳ ʩʠʣ ʜʣʷ ʩʣʦʞʥʳʭ ʤʦʣʝʢʫʣ) ʠ ʜʝʣʘʶʪ ʠʭ ʜʚʠʞʝʥʠʷ ʥʝ 

ʧʨʷʤʦʣʠʥʝʡʥʳʤʠ. ʉʦʩʝʜʥʠʝ ʤʦʣʝʢʫʣʳ ʢʘʢ ʙʳ ʩʦʟʜʘʶʪ ʪʨʝʥʠʝ ʜʚʠʞʝʥʠʷʤ 

ʤʦʣʝʢʫʣ ʤʝʞʜʫ ʩʪʦʣʢʥʦʚʝʥʠʷʤʠ ʠ ʩʪʠʤʫʣʠʨʫʶʪ ʜʠʩʩʠʧʘʮʠʶ ʵʥʝʨʛʠʠ, ʪʝʤ 

ʩʘʤʳʤ, ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝʦʙʨʘʪʠʤʦʩʪʴ ʥʝʨʘʚʥʦʚʝʩʥʳʭ ʤʦʣʝʢʫʣʷʨʥʳʭ ʧʨʦʮʝʩ-

ʩʦʚ ʚ ʞʠʜʢʦʩʪʷʭ. ɺʢʣʘʜ ʪʝʧʣʦʚʳʭ ʜʚʠʞʝʥʠʡ ʤʦʣʝʢʫʣ ʚ ʭʘʨʘʢʪʝʨʥʳʝ ʚʨʝʤʝʥʘ 

ʨʝʣʘʢʩʘʮʠʠ ʫʯʠʪʳʚʘʝʪʩʷ ʯʣʝʥʦʤ ὯὝȢ  ʆʜʥʘʢʦ ʦʩʥʦʚʥʳʝ ʩʚʦʡʩʪʚʘ ʭʘʨʘʢʪʝʨʥʳʭ 

ʚʨʝʤʸʥ ʨʝʣʘʢʩʘʮʠʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʨʘʚʥʦʚʝʩʥʳʤʠ ʢʦʨʨʝʣʷʪʦʨʘʤʠ ộὊὸὊπỚ , 

ộὔὸὔπỚ, ộὊπὔὸỚ . 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʠʩʭʦʜʥʳʤʠ ʫʨʘʚʥʝʥʠʷʤʠ ʜʚʠʞʝʥʠʷ (2.2), ʩʠʣʘ ʠ ʤʦ-

ʤʝʥʪ ʩʠʣʳ, ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʤʦʣʝʢʫʣ rʞʠʜʢʦʩʪʠ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ  

Ὂ В
ˡ ȟ

,    ὔ ` В`
ˡ ȟ

, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʚʦʡʩʪʚʘ ʭʘʨʘʢʪʝʨʥʳʭ ʚʨʝʤʸʥ ʨʝʣʘʢʩʘʮʠʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʭʘ-

ʨʘʢʪʝʨʦʤ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʣʝʢʫʣ ˡὼȟ— . 

ʊʝʧʝʨʴ, ʟʥʘʷ ʩʪʨʫʢʪʫʨʫ ʠ ʩʚʦʡʩʪʚʘ ʭʘʨʘʢʪʝʨʥʳʭ ʚʨʝʤʸʥ ʨʝʣʘʢʩʘʮʠʠ, 

ʤʦʞʝʤ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʧʨʦʩʳ ʧʨʠʤʝʥʝʥʠʷ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (3.8) ʜʣʷ ʠʩ-

ʩʣʝʜʦʚʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʢʦʥʢʨʝʪʥʳʭ ʞʠʜʢʠʭ ʩʠʩʪʝʤ. 

 

3.3.   ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ 

ʦʜʥʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ 

ʇʦʜʩʪʘʚʣʷʷ ʟʥʘʯʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳʭ ʚʨʝʤʸʥ ʨʝʣʘʢʩʘʮʠʠ † ȟ† , 

† ȟ†  ʠʟ (3.11) ʚ (3.8), ʜʣʷ ʌʫʨʴʝ-ʦʙʨʘʟʦʚ ʪʝʥʟʦʨʦʚ „ ὼᴆȟ—ᴆȟ’ c ʫʯʸʪʦʤ 

(3.12) ʥʘʭʦʜʠʤ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ  

(1+i’† „ ὼᴆȟ—ᴆȟ’ „ ὼᴆȟ—ᴆȟ’ †ὃ  ,      

ρ Ὥ’† „ ὼᴆȟ—ᴆȟ’   „ ὼᴆȟ—ᴆȟ’ „ ὼᴆȟ—ᴆȟ’ π,   (3.13)                                           

(1+i’† „ ὼᴆȟ—ᴆȟ’  „ ὼᴆȟ—ᴆȟ’ †ὃ . 
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ʋʩʣʦʚʠʝ (3.9) ʧʨʠʥʠʤʘʝʪ ʙʦʣʝʝ ʢʦʨʨʝʢʪʥʳʡ ʚʠʜ 

              ȟ ȟḺρ .                                             (3.14)   

ɿʜʝʩʴ ʜʘʞʝ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤ r(3.13). 

ʉ ʫʯʸʪʦʤ (3.14) ʠʟ (3.13) ʩʨʘʟʫ ʧʦʣʫʯʠʤ ʨʝʟʫʣʴʪʘʪʳ (3.10), ʢʦʪʦʨʳʝ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʪ ʞʠʜʢʠʤ ʩʠʩʪʝʤʘʤ, ʛʜʝ ʦʙʤʝʥ ʵʥʝʨʛʠʝʡ ʤʝʞʜʫ ʦʜʠʥʘʢʦʚʳʤʠ 

ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ ʤʦʣʝʢʫʣ ʧʨʦʠʩʭʦʜʠʪ ʛʦʨʘʟʜʦ ʙʳʩʪʨʝʝ, ʯʝʤ ʦʙʤʝʥ ʵʥʝʨ-

ʛʠʝʡ ʤʝʞʜʫ ʨʘʟʣʠʯʥʳʤʠ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ.  ɽʩʣʠ ʧʦʜʩʪʘʚʠʤ ʠʟ (2.30) 

ʟʥʘʯʝʥʠʷ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʚ (3.10), ʜʣʷ ʌʫʨʴʝ-ʦʙʨʘʟʦʚ 

ʪʝʥʟʦʨʦʚ „  ʧʦʣʫʯʠʤ 

„ ὖ
ᴆȟ

ὖ ὲ 
ᴆȟ

   ὖ ὲ 
ᴆȟ

ὶέὸόᴆ 
ʐÔÔ

ρ Ὥ’†ὸὸ
    (3.15) 

 „
ᴆȟ

ὖ ὲ 
ᴆȟ

              ὖ ὲ 
ᴆȟ
 ὶέὸόᴆ  

ʐÒÒ
ρ Ὥ’ʐÒÒ

. 

 ʉʦʛʣʘʩʥʦ ʠʟʚʝʩʪʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ ʅʴʶʪʦʥʘ 

„ ’ –Ὥ’
ᴆȟ

, 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʠ ʧʨʦʠʟʚʦʜʥʳʭ ʩʢʦʨʦʩʪʷʭ ʧʦ ʢʦʦʨʜʠʥʘʪʘʤ ʷʚʣʷʶʪʩʷ ʢʦʵʬ-

ʬʠʮʠʝʥʪʘʤʠ ʚʷʟʢʦʩʪʠ ʞʠʜʢʦʩʪʝʡ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʠʟ ʚʳʨʘʞʝʥʠʷ (3.15) ʥʘʭʦ-

ʜʠʤ 8 ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ ʜʣʷ ʵʪʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʷʟʢʦʩʪʠ: 

– Ὥ’ ρ ; – Ὥ’ ; 

–̃ Ὥ’ ;     –̃ Ὥ’ ρ ; (3.16) 

– Ὥ’ ;   – Ὥ’ ρ ; 

–̃ Ὥ’  ;    – Ὥ’ ρ , 

ɿʘʤʝʪʠʤ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʝ ʟʜʝʩʴ ʨʝʟʫʣʴʪʘʪʳ ʙʦʣʝʝ ʦʙʱʠʝ, ʯʝʤ ʧʦʣʫʯʝʥ-

ʥʳʝ ʨʘʥʝʝ ʨʝʟʫʣʴʪʘʪʳ ʚ [115-120]. ʆʥʠ ʩʦʜʝʨʞʘʪ ʪʨʠ ʥʦʚʳʭ ʦʙʦʙʱʸʥʥʳʭ ʢʦ-

ʵʬʬʠʮʠʝʥʪʦʚ ʚʷʟʢʦʩʪʠ (–ʚ Ὥ’, –ʚ Ὥ’, – Ὥ’) ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʯʣʝʥ 

ʚ ʢʦʵʬʬʠʮʠʝʥʪʝ – Ὥ’. ʕʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʯʣʝʥʳ ʧʦʷʚʠʣʠʩʴ ʚ ʨʝʟʫʣʴʪʘʪʝ 
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ʫʯʸʪʘ ʘʩʠʤʤʝʪʨʠʯʥʳʭ ʯʣʝʥʦʚ ὶέὸόᴆ ʠ ʙʝʩʩʣʝʜʥʦʡ ʯʘʩʪʠ ʪʝʥʟʦʨʘ ʛʨʘʜʠʝʥʪʘ 

ʩʢʦʨʦʩʪʠ 
ᴆȟ

 ʚ ʫʨʘʚʥʝʥʠʠ ʧʨʠʨʘʱʝʥʠʷ ʜʘʚʣʝʥʠʡ ʞʠʜʢʦʩʪʠ ʧʦ ʚʨʝʤʝʥʠ 

(2.29). 

ʉʨʘʚʥʝʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʢʦʥʝʯʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʨʝʟʫʣʴʪʘʪʳ çʤʘ-

ʰʠʥʥʦʛʦè ʠ çʨʫʯʥʦʛʦè ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ (3.8) ʠ ʧʨʷʤʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʠʟ ʩʠ-

ʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ (3.13) ʧʨʠ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʫʩʣʦʚʠʷʭ ʧʦʣʥʦʩʪʴʶ ʩʦʚʧʘʜʘʶʪ. 

ʇʨʦʩʪʦ, ʚʪʦʨʦʡ ʧʦʜʭʦʜ ʙʦʣʝʝ ʫʜʦʙʥʳʡ.  

ʄʥʦʞʠʪʝʣʠ ʧʨʠ   ʠ   ʧʦʣʥʦʩʪʴʶ ʩʦʚʧʘʜʘʶʪ ʩ ʚʚʝʜʸʥʥʳ-

ʤʠ ʥʘʤʠ ʚʳʨʘʞʝʥʠʷʤʠ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʦʜʫʣʝʡ ʫʧʨʫʛʦʩʪʠ (2.32), ʩ 

ʫʯʸʪʦʤ ʢʦʪʦʨʳʭ ʚʳʨʘʞʝʥʠʷ (3.16) ʤʦʞʥʦ ʧʝʨʝʧʠʩʘʪʴ ʚ ʙʦʣʝʝ ʢʦʤʧʘʢʪʥʦʤ ʚʠ-

ʜʝ:   

– Ὥ’  ;        – Ὥ’  ; 

–̃ Ὥ’  
̃

;     –̃ Ὥ’  
̃

                                 (3.17) 

– Ὥ’
         ;    – Ὥ’  ; 

–̃ Ὥ’  
̃

 ;    –̃ Ὥ’  
̃

       , 

  ʉʨʘʟʫ ʤʦʞʥʦ ʟʘʤʝʪʠʪ,ɹ ʯʪʦ ʚ ʚʳʨʘʞʝʥʠʷʭ (3.14) ʚʢʣʘʜʳ ʪʨʘʥʩʣʷʮʠʦʥ-

ʥʭr ʠ ʚʨʘʱʘʪʝʣʴʥʳʭ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʨʘʟʜʝʣʝʥʳ. ʆʥʠ ʢʘʢ ʙʳ ʧʨʦ-

ʠʩʭʦʜʷʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠ ʚʥʦʩʷʪ ʚʢʣʘʜ ʚ ʨʘʟʥʳʝ ʦʙʦʙʱʸʥʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʚʷʟʢʦʩʪʠ.  

ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʫʧʨʦʱʘʶʱʠʝ ʫʩʣʦʚʠʷ (3.11) ʩʥʠʤʘʪʁ ʜʘʞʝ ʢʦʩʚʝʥ-

ʥʳʝ ʨʝʣʘʢʩʘʮʠʦʥʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʝʥʟʦʨʦʚ „  ʠ „ Ȣ ʆʜʥʘʢʦ  ʨʝʣʘʢʩʘ-

ʮʠʦʥʥʳʝ ʚʢʣʘʜʳ ʧʦʩʪʫʧʘʪʝʣʴʥʳʭ ʠ ʚʨʘʱʘʪʝʣʴʥʳʭ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʚ ʢʦʵʬ-

ʬʠʮʠʝʥʪʳ ʚʷʟʢʦʩʪʠ ʩʦʭʨʘʥʷʶʪʩʷ ʯʝʨʝʟ ʢʘʣʦʨʠʯʝʩʢʠʝ ʠ ʪʝʨʤʠʯʝʩʢʠʝ ʫʨʘʚʥʝ-

ʥʠʷ ʩʦʩʪʦʷʥʠʷ ʞʠʜʢʦʩʪʠ (Ὡȟὖȟ  ὖ ʠ ʠʭ ʧʨʦʠʟʚʦʜʥʳʭ). ʄʳ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʥʘ 

ʦʩʥʦʚʝ ʦʙʦʙʱʸʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʷʟʢʦʩʪʠ (3.16) ʠ (3.17) ʤʦʞʥʦ ʠʩʩʣʝʜʦ-

ʚʘʪʴ ʜʠʥʘʤʠʯʝʩʢʠʝ ʚʷʟʢʦʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʣʶʙʳʭ ʞʠʜʢʦʩʪʝʡ, ʚ ʢʦʪʦʨʳʭ ʚʳ-

ʧʦʣʥʷʶʪʩʷ ʫʩʣʦʚʠʷ (3.14). 
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 ɺ ʨʘʙʦʪʝ [104] ʚʳʨʘʞʝʥʠʷ (3.16), ʛʜʝ ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʚʨʘ-

ʱʘʪʝʣʴʥʳʝ ʨʝʣʘʢʩʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʧʠʩʘʥʠʷ   

ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʥʝʤʘʪʠʯʝʩʢʠʭ ʞʠʜʢʠʭ ʢʨʠʩʪʘʣʣʦʚ. ɹʳʣʦ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʝʤʘʪʠʯʝʩʢʠʝ ʞʠʜʢʠʝ ʢʨʠʩʪʘʣʣʳ ʠʤʝʶʪ ʢʘʢ ʤʠʥʠʤʫʤ 5 ʦʪʣʠʯ-

ʥʳʭ ʦʪ ʥʫʣʷ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʷʟʢʦʩʪʠ. 

ɺ ʘʩʧʝʢʪʝ ʪʝʤʳ ʜʠʩʩʝʨʪʘʮʠʠ ʜʣʷ ʥʘʩ ʙʦʣʴʰʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʠʩ-

ʩʣʝʜʦʚʘʥʠʝ ʞʠʜʢʠʭ ʩʠʩʪʝʤ, ʛʜʝ ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʪʨʘʥʩʣʷʮʠ-

ʦʥʥʳʝ ʨʝʣʘʢʩʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ. ʄʳ ʜʫʤʘʝʤ, ʯʪʦ ʢ ʪʘʢʠʤ ʞʠʜʢʠʤ ʩʠʩʪʝʤʘʤ 

ʩ ʙʦʣʴʰʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ ʦʪʥʦʩʷʪʩʷ ʧʨʦʩʪʳʝ ʞʠʜʢʠʝ ʩʠʩʪʝʤʳ, ʤʦʣʝʢʫʣʳ ʢʦ-

ʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʛʣʘʜʢʠʝ ʪʚʸʨʜʳʝ ʩʬʝʨ.r  

 ɺ ʨʘʙʦʪʘʭ [115-121] ʥʘʤʠ ʫʧʨʦɦ ʸʥʥʳʝ ʚʳʨʘʞʝʥʠʷ ʪʠʧʘ (3.17) ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʧʠʩʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʧʨʦʩʪʳʭ 

ʞʠʜʢʦʩʪʝʡ ʥʘ ʧʨʠʤʝʨʝ ʞʠʜʢʦʛʦ ʘʨʛʦʥʘ. ʇʨʠʚʝʜʝʤ ʥʝʢʦʪʦʨʳʝ ʨʝʟʫʣʴʪʘʪʳ ʵʪʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɼʣʷ ʧʨʦʩʪʳʭ ʦʜʥʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ, ʥʝʪ ʚʨʘʱʘʪʝʣʴʥʳʭ ʩʪʝʧʝʥʝʡ 

ʩʚʦʙʦʜʳ ʠ ʠʭ ʫʛʣʦʚʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ. ʇʦʪʝʥʮʠʘʣ ʤʝʞʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʷ ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʦʣʝʢʫʣ. ɿʜʝʩʴ  

ὖȟ† , –̃ȟ ȟỄḳπ ʠ ʤʳ ʠʤʝʝʤ ʚʩʝʛʦ ʜʚʘ ʦʙʦʙʱʸʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʘ - ʩʜʚʠ-

ʛʦʚʦʡ – Ὥ’ ʠ ʦʙʲʸʤʥʦʡ  – Ὥ’ ʚʷʟʢʦʩʪʝʡ. 

           ʆʧʨʝʜʝʣʷʷ ʨʝʘʣʴʥʫʶ ʠ ʤʥʠʤʫʶ ʯʘʩʪʴ ʵʪʠʭ ʦʙʦʙʱʸʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥ-

ʪʦʚ ʚʷʟʢʦʩʪʠ, ʩ ʫʯʸʪʦʤ – Ὥ’ – ’ ‘ ’ ʧʦʣʫʯʠʤ ʘʥʘʣʠʪʠʯʝʩʢʠʝ 

ʚʳʨʘʞʝʥʠʷ ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʜʚʠʛʦʚʳʭ (– ’   ʠ ʦʙʲʸʤ-

ʥʳʭ (– ’  ʚʷʟʢʦʩʪʝʡ, ʪʘʢʞʝ ʜʣʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʤʦʜʫʣʝʡ ʫʧʨʫʛʦʩʪʠ (‘ ’ ʠ ‘ ’   ʧʨʦʩʪʳʭ ʞʠʜʢʦʩʪʝʡ ʚ ʚʠʜʝ   

            – ’    ,           ‘ ’                 (3.18ʘ) 

           – ’    ,              ‘ ’                (3.18ʙ)     

ɺʳʨʘʞʝʥʠʷ (3.18) ʧʦʟʚʦʣʷʶʪ ʦʧʠʩʘʪʴ ʜʠʥʘʤʠʯʝʩʢʠʝ ʚʷʟʢʦʫʧʨʫʛʠʝ 

ʩʚʦʡʩʪʚʘ ʧʨʦʩʪʳʭ ʦʜʥʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʠʟʤʝʥʝʥʠʷ 
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ʯʘʩʪʦʪʳ ʚʥʝʰʥʝʛʦ ʚʦʤʫʱʝʥʠʷ (’). ɺ ʯʘʩʪʥʦʩʪʠ, ʠʩʭʦʜʷ ʠʟ (3.18) ʤʦʞʥʦ ʠʩ-

ʩʣʝʜʦʚʘʪʴ ʜʠʥʘʤʠʯʝʩʢʠʝ ʚʷʟʢʦʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʧʨʦʩʪʳʭ ʞʠʜʢʦʩʪʝʡ ʚ ʦʙʣʘ-

ʩʪʷʭ ʧʨʝʜʝʣʴʥʦ ʚʳʩʦʢʠʭ ʠ ʧʨʝʜʝʣʴʥʦ ʥʠʟʢʠʭ ʯʘʩʪʦʪ ʚʦʟʤʫʱʝʥʠʷ. ʇʨʠ ʥʠʟʢʦ-

ʯʘʩʪʦʪʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʢʦʛʜʘ (’O π,  ʜʠʥʘʤʠʯʝʩʢʠʝ ʤʦʜʫʣʠ ʫʧʨʫʛʦʩʪʠ  ʩʪʨʝ-

ʤ̫ʪʩʷ ʢ ʥʫʣʶ ʧʦ ʟʘʢʦʥʫ ’, ʘ ʜʠʥʘʤʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʷʟʢʦʩʪʠ ʢ ʩʚʦʠʤ 

ʩʪʘʪʠʯʝʩʢʠʤ ʟʥʘʯʝʥʠʷʤ (– ʦ ‘  † ̉ – ʦ ‘  † . ʆʪʩʶʜʘ ʩʣʝ-

ʜʫʝʪ, ʯʪʦ ʧʨʠ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʧʨʦʮʝʩʩʘʭ ʚʷʟʢʦʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʞʠʜʢʦʩʪʝʡ 

ʦʧʠʩʳʚʘʶʪʩʷ ʥʠʟʢʦʯʘʩʪʦʪʥʳʤʠ (ʩʪʘʪʠʯʝʩʢʠʤʠ) ʟʥʘʯʝʥʠʷʤʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʚʷʟʢʦʩʪʠ.  

ʇʨʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʢʦʛʜʘ ’O Њ, ʜʠʥʘʤʠʯʝʩʢʠʝ ʤʦʜʫʣʠ   

ʫʧʨʫʛʦʩʪʠ ʩʪʨʝʤʷʪʩʷ ʢ ʩʚʦʠʤ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʤ ʟʥʘʯʝʥʠʷʤ (‘   ̉ ‘   ʧʦ 

ʟʘʢʦʥʫ ’ . ɼʠʥʘʤʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʷʟʢʦʩʪʠ ʟʘʪʫʭʘʶʪ ʨʦʚʥʦ ʧʦ ʪʘʢʦ-

ʤʫ ʞʝ ʟʘʢʦʥʫ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʚʷʟʢʦʫʧʨʫʛʠʝ 

ʩʚʦʡʩʪʚʘ ʞʠʜʢʦʩʪʝʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʤʦʜʫʣʝʡ 

ʫʧʨʫʛʦʩʪʠ ʞʠʜʢʦʩʪʠ.  

ɺ ʨʝʣʘʢʩʘʮʠʦʥʥʦʡ ʦʙʣʘʩʪʠ, ʛʜʝ   ’† ρͯ, ʜʠʥʘʤʠʯʝʩʢʠʝ ʚʷʟʢʦʫʧʨʫʛʠʝ 

ʩʚʦʡʩʪʚʘ ʞʠʜʢʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʢʘʢ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚʷʟʢʦ-

ʩʪʠʡ ʞʠʜʢʦʩʪʠ, ʪʘʢ ʠ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʦʜʫʣʝʡ 

ʫʧʨʫʛʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʤʳʤʠ ʚʳʨʘʞʝʥʠʷʤʠ (3.18).  

ʅʘ ʦʩʥʦʚʝ ʧʨʠʚʝʜʸʥʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʧʨʦʩʪʳʭ ʞʠʜʢʦʩʪʝʡ ʤʦʞʥʦ ʫʪʚʝʨ-

ʞʜʘʪʴ, ʯʪʦ ʚʳʨʘʞʝʥʠʷ (3.16) ʠ (3.17) ʧʨʘʚʠʣʴʥʦ ʦʪʨʘʞʘʶʪ ʜʠʥʘʤʠʯʝʩʢʠʝ ʚʷʟ-

ʢʦʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʞʠʜʢʦʩʪʝʡ ʩ ʦʜʥʠʤ ʭʘʨʘʢʪʝʨʥʳʤ ʚʨʝʤʝʥʝʤ ʨʝʣʘʢʩʘʮʠʠ ʚ 

ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʠʟʤʝʥʝʥʠʷ ʯʘʩʪʦʪʳ ʚʥʝʰʥʝʛʦ ʚʦʟʤʫʱʝʥʠʷ.  

ɺʭʦʜʷʱʠʝ ʚ (3.18) ʤʦʜʫʣʠ ʫʧʨʫʛʦʩʪʠ ʩʦʛʣʘʩʥʦ (2.32) ʦʧʨʝʜʝʣʷʶʪʩʷ ʟʥʘ-

ʯʝʥʠʷʤʠ ʧʣʦʪʥʦʩʪʠ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʠ ʜʘʚʣʝʥʠʷ ʞʠʜʢʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʤʳ-

ʤʠ ʚʳʨʘʞʝʥʠʷʤʠ (2.26) ʠ (2.27), ʢʦʪʦʨʳʝ ʜʣʷ ʦʜʥʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ ʩ ʙʝʟ-

ʨʘʟʤʝʨʥʳʤʠ ʧʝʨʝʤʝʥʥʳʤʠ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ 

 ὩὝȟ” ὲὝρ ψ ɮ᷿ὶὫ ὶὶὨὶ                              (3.19ʘ) 

 ὖ Ὕȟὲ ὲὝρ ᷿ Ὣ ὶὶὨὶȟ ,                           (3.19ʙ) 
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ʛʜʝ  ὶ  - ʙʝʟʨʘʟʤʝʨʥʦʝ ʚʟʘʠʤʥʦʝ ʨʘʩʩʪʦʷʥʠʝ ʤʦʣʝʢʫʣ, ˟  - ʙʝʟʨʘʟʤʝʨ-

ʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ, ὲ ὲẗ“„ - ʙʝʟʨʘʟʤʝʨʥʘʷ ʧʣʦʪʥʦʩʪʴ ʠ ɮὶ
ʌ

 -

ʙʝʟʨʘʟʤʝʨʥʘʷ ʵʥʝʨʛʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʘʨʳ ʤʦʣʝʢʫʣ.  

 ɽʜʠʥʩʪʚʝʥʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʚ (3.18), ʢʦʪʦʨʳʡ ʫʯʠʪʳʚʘʝʪ ʬʠʟʠʯʝʩʢʠʝ 

ʤʝʭʘʥʠʟʤʳ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʦʜʥʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʷʭ, ʷʚʣʷʝʪʩʷ 

ʭʘʨʘʢʪʝʨʥʦʝ ʚʨʝʤʷ ʪʨʘʥʩʣʷʮʠʦʥʥʦʡ ʨʝʣʘʢʩʘʮʠʠ  

†    ;   ᷿ộὊπὊὸỚ Ὠὸ . 

ʂʘʢ ʚʠʜʥʦ, ʦʧʨʝʜʝʣʝʥʠʝ ʩʚʦʡʩʪʚ    ʠ †  ʩʚʷʟʘʥʦ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ ʨʘʚʥʦʚʝʩ-

ʥʦʛʦ ʚʨʝʤʝʥʥʦʛʦ ʢʦʨʨʝʣʷʪʦʨʘ ʩʠʣʘ-ʩʠʣʘ ộὊπὊὸỚ Ȣ  ʆʜʠʥ ʠʟ ʚʘʞʥʳʭ ʤʦ-

ʤʝʥʪʦʚ ʦʧʨʝʜʝʣʝʥʠʷ    ʷʚʣʷʝʪʩʷ ʚʳʙʦʨ ʧʨʝʜʝʣʘ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʧʦ ʚʨʝʤʝʥʠ. 

ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚ ʦʙʟʦʨʥʦʡ ʯʘʩʪʠ, ʩʣʫʯʘʡʥʳʝ ʩʠʣʳ, ʚʭʦʜʷʱʠʝ ʚ ʨʘʚʥʦʚʝʩ-

ʥʳʡ ʢʦʨʨʝʣʷʪʦʨ, ʜʝʡʩʪʚʫʶʪ ʥʘ ʤʦʣʝʢʫʣʳ ʞʠʜʢʦʩʪʠ ʚ ʧʨʦʤʝʞʫʪʢʘʭ ʚʨʝʤʝʥʠ 

ʤʝʞʜʫ ʩʪʦʣʢʥʦʚʝʥʠʷʤʠ ʤʦʣʝʢʫʣ. ɺ ʞʠʜʢʦʩʪʷʭ ʵʪʦ ʚʨʝʤʷ †ͯ ρπ ρπ  ʩ . 

ʇʨʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʩʯʸʪʘʭ ʠʩʧʦʣʴʟʫʝʤʳʝ ʥʘʤʠ ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʝ ʩʠʣʳ (ʠ 

ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʝ ʵʥʝʨʛʠʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ) ʷʚʥʦ ʦʪ ʚʨʝʤʝʥʠ ʥʝ ʟʘʚʠʩʷʪ.  ʆʥʠ 

ʟʘʚʠʩʷʪ ʦʪ ʧʦʣʦʞʝʥʠʷ ʤʦʣʝʢʫʣ, ʦʪ ʠʭ ʚʟʘʠʤʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ. ɼʘʞʝ ʥʘ ʪʘʢʠʭ 

ʢʦʨʦʪʢʠʭ ʧʨʦʤʝʞʫʪʢʘʭ ʚʨʝʤʝʥʠ ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʤʦʣʝʢʫʣ ʫʩʧʝʚʘʝʪ 

ʠʟʤʝʥʠʪʩʷ ʥʘ ʚʝʣʠʯʠʥʫ Ўὼ ὸ. ʊʦʛʜʘ, ʚ ʣʠʥʝʡʥʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʤʦʞʥʦ 

ʟʘʧʠʩʘʪʴ 

Ὂὸ Ὂπ   ὸ  Ễ . 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ,  

᷿ộὊπὊὸỚ Ὠὸ ộὊπὊπỚ᷿Ὠὸ ộ  ὊπỚ ᷿ ὸὨὸộὊπ ςỚέ †Ȣ  

ʇʦʜʩʪʘʚʣʷʷ ʵʪʦ ʚ ʚʳʨʘʞʝʥʠʝ   ʠ, ʧʨʝʥʝʙʨʝʛʘʷ ʢʚʘʜʨʘʪʠʯʥʳʤ ʧʦ  † ʯʣʝʥʦʤ, 

ʧʦʣʫʯʠʤ 

                   
ộὊπ ςỚ  .                                                  (3.20) 
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ʊʝʧʝʨʴ, ʢʘʢ ʚʠʜʥʦ, ʟʘʜʘʯʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʨʘʚʥʦʚʝʩʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ộὊπ ςỚ . ʅʘʤʠ ʚ ʨʘʙʦʪʝ [119] ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʪʨʠ ʚʘʨʠʘʥʪʘ 

ʦʧʨʝʜʝʣʝʥʠʷ  :  

1) ʚr ʨʘʞʝʥʠʝ, ʦʧʨʝʜʝʣʝʥʥʦʝ ʫʩʨʝʜʥʝʥʠʝʤ ộὊπ ςỚ  ʨʘʚʥʦʚʝʩʥʳʤ ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʠʤ ʘʥʩʘʤʙʣʝʤ ɻʠʙʙʩʘ (2.18)   

Ὢ
ὩὼὴὼᴆȟὸὌ

᷿᷿ ὩὼὴὼᴆȟὸὌὨː
 

ʚ ʚʠʜʝ                                               


᷿ ǋ

ᴆ
Ð

᷿

ᴆ
Ð

.                         (3.20ʘ) 

ɸʥʘʣʠʟ ʯʠʩʣʝʥʥʳʭ ʨʘʩʯʸʪʦʚ     ʧʦ ʬʦʨʤʫʣʝ (3.20ʘ) ʚ [119] ʧʦʢʘʟʘʣ ʟʘ-

ʥʠʞʝʥʥʳʝ ʟʥʘʯʝʥʠʷ. ɺʦʦʙʱʝ ʚ ʣʠʪʝʨʘʪʫʨʝ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʤʦʣʝʢʫʣʷʨʥʦ-ʩʪʘ-

ʪʠʩʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʞʠʜʢʦʩʪʝʡ ʙʝʟ ʫʯʸʪʘ ʠʭ ʨʘʜʠʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʜʘʸʪ 

ʨʝʟʫʣʴʪʘʪʳ ʛʘʟʦʚʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ. 

 2) ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ, ʥʘʤʠ ʫʩʨʝʜʥʝʥʠʝ ộὊπ ςỚ  ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩ ʫʯʸ-

ʪʦʤ ʨʘʜʠʘʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʞʠʜʢʦʩʪʝʡ. ʇʨʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʤ ʫʩʨʝʜʥʝʥʠʠ  ʤʳ 

ʦʪ ʨʘʚʥʦʚʝʩʥʦʡ ʤʥʦʛʦʯʘʩʪʠʯʥʦʡ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʝʢʫʣ ʧʝʨʝʭʦ-

ʜʠʣʠ ʢ ʜʚʫʭʯʘʩʪʠʯʥʳʤ, ʟʘʪʝʤ ʚʳʨʘʟʠʣʠ ʜʚʫʭʯʘʩʪʠʯʥʫʶ ʬʫʥʢʮʠʶ ʨʘʩʧʨʝ-

ʜʝʣʝʥʠʷ ʯʝʨʝʟ ʨʘʜʠʘʣʴʥʫ  ʁ ʬʫʥʢʮʠ ʁ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʝʢʫʣ 

Ὢ ὼᴆ ȟὼᴆȟὸ=Ὢ ὼᴆ ȟὸὪ ὼᴆ ȟὸὫȾήᴆ ήᴆȾ (ʩʤ. ʨʘʟʜʝʣ 1.2). ʊʦʛʜʘ ʜʣʷ ʢʦʵʬ-

ʬʠʮʠʝʥʪʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʧʦʣʫʯʠʣʠ ʚʳʨʘʞʝʥʠʝ 

           

 ᷿ ʌǋὼ Ὣ ὼ ὼ Ὠὼ
Ð

.                   (3. 20ʙ) 

3) ɺ ʨʘʙʦʪʘʭ [5, 14, 111] ʜʣʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʞʠʜʢʦ-

ʩʪʝʡ ʙʳʣʦ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚʳʨʘʞʝʥʠʝ  

               ᷿ ᶯʌ
ǋ
ὼ Ὣ ὼ Ὠὼᴆ

Ð
.                           (3.20ʚ) 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʥʘʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʯʠʩʣʝʥʥʳʭ ʨʘʩʯʸʪʦʚ ʟʥʘʯʝʥʠʡ   ʧʦ 

ʬʦʨʤʫʣʘʤ (3.20ʙ) ʠ (3.20ʚ) ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʥʠ ʧʦʯʪʠ ʦʜʠʥʘʢʦʚʳʝ. ʀʩʭʦʜʷ ʠʟ 

ʵʪʦʛʦ ʤʳ ʚ ʩʚʦʠʭ ʜʘʣʴʥʝʡʰʠʭ ʨʘʩʯʸʪʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠ ʪʦʣʴʢʦ ʧʦʣʫʯʝʥʥʦʝ 



  

70 

 

ʥʘʤʠ ʚʳʨʘʞʝʥʠʝ (3.20ʙ) ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ, ʢʦʪʦʨʳʡ ʚ ʙʝʟʨʘʟʤʝʨʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʤʦʞʝʤ ʟʘʧʠʩʘʪ ɹʚ 

ʚʠʜʝ                      

                                           
ὲ

Ὕ
᷿

ɮὶ

ὶ
Ὣ ὶὶὨὶ

Ð
                         (3.21)

    
ʊʝʧʝʨʴ ʩ ʧʦʤʦʱʴʶ ʚʳʨʘʞʝʥʠʡ (3.19) ʠ (3.21) ʤʦʞʥʦ ʧʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʝ  

ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʷʢʦʫʧʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʜʥʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ. ʂʘʢ ʚʠʜʥʦ, 

ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʳʙʦʨʝ ʧʦʪʝʥʮʠʘʣʘ ʤʝʞʤʦʣʝʢʫʣʷʨʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ  ʌ(r)  ʠ ʨʘʚʥʦʚʝʩʥʦʡ ʨʘʜʠʘʣʴʥʦʡ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʤʦʣʝʢʫʣ  go(r). ɼʣʷ ʧʨʦʩʪʳʭ ʞʠʜʢʦʩʪʝʡ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʛʣʘʜʢʠʭ ʫʧʨʫʛʠʭ ʰʘʨʠ-

ʢʦʚ, ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʥʘ ʨʘʩʩʪʦʷʥʠʷʭ  r Ò 1 ʠʩʧʦʣʴʟʫʶʪ  ʧʦʪʝʥ-

ʮʠʘʣ ʩʪʦʣʢʥʦʚʝʥʠʷ ʫʧʨʫʛʠʭ ʰʘʨʦʚ, ʘ  ʥʘ ʨʘʩʩʪʦʷʥʠʷʭ 1< r < Ð  ʙʦʣʝʝ ʤʷʛʢʠʡ 

ʧʦʪʝʥʮʠʘʣ  ʃʝʥʥʘʨʜʘ-ɼʞʦʥʩʘ   

               

      ɮὶ

Ðȟʝʩʣʠ   ὶ ρȠ

τ ȟʝʩʣʠ ρ ὶ ÐȢ
                                      (3.22) 

  ʈʘʚʥʦʚʝʩʥʫʶ ʨʘʜʠʘʣʴʥʫʶ ʬʫʥʢʮʠʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʳʙʠʨʘʝʤ ʠʟ [112] 

              

        Ὣ ὶ

ừ
Ử
Ừ

Ử
ứ
ώρȟ                           ὶ ρ

Ὡ
ɮὶ

Ὕώὶ        ρ ὶ ς

Ὡ
ɮὶ

Ὕ                         ὶ ςȢ

                                     (3.23) 

ʛʜʝ - ʙʠʥʘʨʥʘʷ ʬʫʥʢʮʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʚʫʭ ʧʦʣʦʩʪʝʡ, ʷʚʥʳʡ ʚʠʜ ʢʦʪʦ-

ʨʦʡ ʥʘ ʨʘʩʩʪʦʷʥʠʷʭ  1< r < 2 ʧʨʠʚʝʜʸʥ ʚ [112].

              

           

 ɺr ʨʘʞʝʥʠʝ ʜʣʷ ʢʦʥʪʘʢʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ώὶ ʥʘ ʨʘʩʩʪʦʷʥʠʷʭ 1 r¢  ʚʳʙʠ-

ʨʘʝʪʩʷ ʚ ʚʠʜʝ ʚʳʨʘʞʝʥʠ ̫ʂʘʨʥʘʭʘʥʘ ʠ ʉʪʘʨʣʠʥʛʘ  

                   .                                               (3.24) 

ʇʦʣʫʯʝʥʥʳʝ ʚ ʥʘʩʪʦʷʱʝʤ ʨʘʟʜʝʣʝ ʩʦʦʪʥʦʰʝʥʠʷ ʧʦʟʚʦʣʷʶʪ ʧʨʦʚʝʩʪʠ 

ʯʠʩʣʝʥʥʳʝ ʨʘʩʯʸʪʳ ʟʘʚʠʩʠʤʦʩʪʝʡ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʷʟʢʦʫʧʨʫʛʠʭ ʢʦʵʬʬʠʮʠʝʥ-

)(ry

3*

*

)1(2

2
)1(

r

r

-

-
=y
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ʪʦʚ ʧʨʦʩʪʳʭ ʦʜʥʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʣʦʪʥʦʩʪʠ (ʜʘʚʣʝʥʠʷ) 

ʠ ʦʪ ʯʘʩʪʦʪʳ ʚʥʝʰʥʝʛʦ ʚʦʟʤʫʱʝʥʠʷ. 

 

3.4. ʏʠʩʣʝʥʥʳʝ ʨʘʩʯʪyr  ʟʘʚʠʩʠʤʦʩʪʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʷʟʢʦʫʧʨʫʛʠʭ  

ʧʘʨʘʤʝʪʨʦʚ ʞʠʜʢʦʛʦ ʘʨʛʦʥʘ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʣʦʪʥʦʩʪʠ ʠ ʯʘʩʪʦʪʳ 

 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʯʠʩʣʝʥʥʳʭ ʨʘʩʯʸʪʦʚ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʦʜʥʦʘʪʦʤʥʦʡ 

ʧʨʦʩʪʦʡ ʞʠʜʢʦʩʪʠ ʠʩʧʦʣʴʟʫʝʤ ʞʠʜʢʠʡ ʘʨʛʦʥ. ɺʳʙʦʨ ʞʠʜʢʦʛʦ ʘʨʛʦʥʘ ʩʚʷʟʘʥ ʩ 

ʪʝʤ, ʯʪʦ ʝʛʦ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʠʩʩʣʝʜʦʚʘʥʳ [113 

- 115], ʧʨʦʚʝʜʝʥʳ ʚʳʯʠʩʣʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʝʛʦ ʧʘʨʘʤʝʪʨʦʚ [119,120]. ʇʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʣʠʪʝʨʘʪʫʨʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʝʛʢʦ ʤʦʞʥʦ ʥʘʡʪʠ ʥʫʞʥʳʝ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʯʠʩʣʝʥʥʳʭ ʨʘʩʯʪyʦʚ ʟʥʘʯʝʥʠ ̫ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʝʣʠʯʠʥ ʞʠʜʢʦ-

ʛʦ ʘʨʛʦʥʘ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʜʠʘʤʝʪʨʘ ʤʦʣʝʢʫʣ ů, ʤʘʩʩʳ ʤʦʣʝʢʫ-

ʣʳ m ʠ ʛʣʫʙʠʥʳ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʷʤʳ ʧʘʨʥʦʛʦ ʤʝʞʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʷ Ů ʚ ʞʠʜʢʦʤ ʘʨʛʦʥʝ ʧʨʠʚʦʜʷʪʩʷ ʟʥʘʯʝʥʠʷ: „ σȟτπυẗρπ ʤ; ά

φφȟστρẗρπ ʢʛ; ‐ ρȟφυσẗρπ  ɼʞ. ʀʩʧʦʣʴʟʫʷ ʠʭ, ʚʳʯʠʩʣʠʤ ʤʥʦʞʠʪʝʣʴ 

ʚ (3.23)   

 
Ȣ  ȟ  ˑ  ̇ ̒

Ȣ  ȟ Ȣ ̍
  = πȟρψ†ǿẗρπ

̋̄

̒
  . 

ʊʦʛʜʘ ʜʣʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʞʠʜʢʦʛʦ ʘʨʛʦʥʘ ʧʦʣʫʯʠʤ  

 Ͻπȟρψ†ǿẗρπ
ὲ

Ὕ
᷿

ɮὶ

ὶ
Ὣ ὶὶὨὶȟ   

ʢʛ

ʩ
 

Ð
                 (3.25)

    
ʛʜʝ  †ǿ ï ʧʨʦʠʟʚʦʣʴʥʳʡ ʤʥʦʞʠʪʝʣʴ, ʢʦʪʦʨʳʡ ʩʚʷʟʘʥ ʩ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʴʶ ʚʳ-

ʙʦʨʘ ʟʥʘʯʝʥʠʷ † ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʚ ʢʘʯʝʩʪʚʝ 

ʧʦʜʛʦʥʦʯʥʦʛʦ ʧʘʨʘʤʝʪʨʘ. ʄʳ ʚ (3.25) ʚʳʙʨʘʣʠ † †ǿρπ Ȣ̒   

ʆʜʠʥ ʠʟ ʩʣʦʞʥʳʭ ʧʨʦʙʣʝʤ ʯʠʩʣʝʥʥʳʭ ʨʘʩʯʸʪʦʚ - ʵʪʦ ʦʪʩʫʪʩʪʚʠʝ ʪʦʯʥʳʭ 

ʪʝʨʤʠʯʝʩʢʠʭ ʠ ʢʘʣʦʨʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʣʷ 

ʞʠʜʢʦʩʪʝʡ. ɺ ʨʘʤʢʘʭ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʧʦʜʭʦʜʘ ʥʘʤʠ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʪʝʨʤʠ-

ʯʝʩʢʠʝ  ʠ  ʢʘʣʦʨʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʜʣʷ ʞʠʜʢʦʛʦ ʘʨʛʦʥʘ ʚ ʚʠʜʝ 

             ὖ ὼᴆȟὸ ψϽρπϽὲὝ ρ
τ
᷿ Ὣ ὶὶὨὶ, ʇʘ                (3.26ʘ) 
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 Ὡὼᴆȟὸ φϽρπϽὲὝρ ᷿ Ὣ ὶὶὨὶ. ɼʞ/ʤ3    (3.26ʙ). 

ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʧʨʦʚʝʜʝʥʠʠ ʯʠʩʣʝʥʥʳʭ ʨʘʩʯʸʪʦʚ ʚʷʟʢʦʫʧʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ  

ʞʠʜʢʦʛʦ ʘʨʛʦʥʘ ʠʩʧʦʣʴʟʦʚʘʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ  ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʧʣʦʪʥʦʩʪʠ r ”ᶻ “„”Ⱦφά, ʪʝʤʧʝʨʘʪʫʨʳ T  (Ὕᶻ ὯὝȾ‐) ʠ ʜʘʚʣʝʥʠʷ P  ʠʟ 

ʨʘʙʦʪʳ [113],  ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣ. 3.1. 

ʊʘʙʣʠʮʘ 3.1 

 ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʜʘʚʣʝʥʠʷ, ʧʣʦʪʥʦʩʪʠ, ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʜʣʷ ʞʠʜʢʦʛʦ ʘʨʛʦʥʘ [120] 

P , ʇʘ 400 300 200 100 80 60 40 20 10 

”ȟ
ʢʛ

ʤ
 

”
“„”

φά

 

1431 

 

0.448 

1429 

 

0.446 

1426 

 

0.445 

1404 

 

0.438 

1400 

 

0.437 

1391 

 

0.434 

1387 

 

0.433 

1381 

 

0.431 

1378 

 

0.430 

Ὕȟʂ 

Ὕ ὯὝȾ‐

 

86 

0.718 

90 

0.751 

100 

0.835 

110 

0.919 

120 

1.002 

130 

1.085 

140 

1.169 

145 

1.211 

150 

1.253 

 

ɺ ʪʘʙʣ. 3.2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʨʘʩʯʸʪʘ  ʟʘʚʠʩʠʤʦʩʪʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʞʠʜʢʦʛʦ ʘʨʛʦʥʘ   ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʧʣʦʪʥʦʩʪʠ  ʧʦ ʬʦʨʤʫʣʝ (3.25).  

ʊʘʙʣʠʮʘ 3.2 

 ɿʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʞʠʜʢʦʛʦ  

ʘʨʛʦʥʘ (  ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʣʦʪʥʦʩʪʠ  

ʊʝʤʧʝ- 

ʨʘʪʫʨʘ, 

ʂ 

ʇʣʦʪʥʦʩʪʴ         ”ȟ̋ ̄̍ϳ  

1402 

 

1377 1312 1240 1160 1065 1031 968 

86 4,8726 4,7218 4,3538 3,9813 3,6038 3,1966 3,0601 2,8185 

90 4,8318 4,6753 4,2951 3,9127 3,5278 3,1158 2,9785 2,7363 

100 4,7733 4,6045 4,1974 3,7927 3,3907 2,9666 2,8268 2,5823 

110 4,7572 4,5778 4,1474 3,7232 3,3055 2,8696 2,7271 2,4792 

120 4,7674 4,5788 4,1278 3,6858 3,2537 2,8063 2,6609 2,4091 

130 4,7941 4,5972 4,1276 3,6695 3,2239 2,7654 2,6170 2,3611 

135 4,8115 4,6108 4,1326 3,6669 3,2149 2,7510 2,6012 2,3432 

140 4,8308 4,6264 4,1400 3,6670 3,2088 2,7397 2,5885 2,3284 
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ɿʘʤʝʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʞʠʜʢʦʛʦ ʘʨʛʦ-

ʥʘ ʩ ʨʦʩʪʦʤ ʧʣʦʪʥʦʩʪʠ ʚʧʦʣʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʨʦʜʝ ʪʨʝʥʠʷ (ʚʷʟʢʦʩʪʠ) ʞʠʜ-

ʢʦʩʪʝʡ. ʉʣʘʙʦʝ ʫʤʝʥʴʰʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʟʥʘ-

ʯʝʥʠʷʭ ʧʣʦʪʥʦʩʪʠ (ʩʤ. ʨʠʩ. 3.1) ʛʦʚʦʨʠʪ ʦʙ ʦʧʨʝʜʝʣʷʶʱʝʡ ʨʦʣʠ ʤʝʞʤʦʣʝʢʫ-

ʣʷʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʤʝʭʘʥʠʟʤʝ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ (ʚʷʟʢʦʩʪʠ) ʞʠʜʢʦ-

ʩʪʝʡ (ʤʦʜʝʣʴ ɹʘʯʠʥʩʢʦʛʦ).  ʇʨʠ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʧʣʦʪʥʦʩʪʷʭ ʧʨʠ ʧʦʚʳʰʝʥʠʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʦʙʲʸʤ ʞʠʜʢʦʩʪʠ ʠ ʚʟʘʠʤʥʦʝ ʨʘʩʩʪʦʷʥʠʷ ʤʦʣʝʢʫʣ ʩʫʱʝʩʪʚʝʥʥʦ 

ʥʝ ʠʟʤʝʥʷʶʪʩʷ, ʧʦʵʪʦʤʫ ʩʣʘʙʦ ʠʟʤʝʥʷʝʪʩʷ ʠ ʚʥʫʪʨʝʥʥʝʝ ʪʨʝʥʠʝ ʞʠʜʢʦʩʪʠ. 

  

ʈʠʩ. 3.1. ʊʝʤʧʝʨʘʪʫʨʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ 

(ʧʫʥʢʪʠʨʳ) ʠ ʚʨʝʤʝʥʠ ʨʝʣʘʢʩʘʮʠʠ 

(ʩʧʣʦʰʥʳʝ) ʜʣʷ ʞʠʜʢʦʛʦ ʘʨʛʦʥʘ ʧʨʠ 

ʧʣʦʪʥʦʩʪʷʭ (ʢʛ/ʤ3): I - 1160; II  - 1312; 

III  ï 1402. 

ʈʠʩ. 3.2. ʊʝʤʧʝʨʘʪʫʨʥʳʝ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝ-

ʥʠʷ  ˟  ʠ ʚʨʝʤʝʥʠ ʪʨʘʥʩʣʷʮʠʦʥ-

ʥʦʡ ʨʝʣʘʢʩʘʮʠʠ † ˟ ʞʠʜʢʦʛʦ ʘʨ-

ʛʦʥʘ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʩʦʛʣʘʩʦ-

ʚʘʥʥʳʭ  ʩ ʪʘʙʣ. 3.1 ʟʥʘʯʝʥʠʷʭ ʊ ʠ ”Ȣ 

 

ʇʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʧʣʦʪʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘ-

ʪʫʨʳ (ʜʠʘʛʦʥʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʪʘʙʣʠʮʳ), ʛʜʝ ʧʨʦʠʩʭʦʜʠʪ ʠ ʠʟʤʝʥʝʥʠʝ ʧʣʦʪ- 

ʥʦʩʪʠ (ʦʙʲʸʤʘ), ʟʘʤʝʪʥʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ   ˟ ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘ-

ʪʫʨʳ (ʩʤ. ʨʠʩ 3.2). ɺ ʪʘʙʣ. 3.3 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʨʘʩʯʸʪʘ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʭʘʨʘʢʪʝʨʥʦʛʦ ʚʨʝʤʝʥʠ ʪʨʘʥʩʣʷʮʠʦʥʥʦʡ ʨʝʣʘʢʩʘʮʠʠ †     ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʣʦʪʥʦʩʪʠ. ɿʜʝʩʴ ʟʘʚʠʩʠʤʦʩʪʠ ʜʦʣʞʥʳ  rʙʳʪʴ ʦʙʨʘʪʥʦ ʟʘʚʠ-

ʩʠʤʦʩʪʷʤ   .  
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ʊʘʙʣʠʮʘ 3.3 

 ʍʘʨʘʢʪʝʨʥʳʝ ʚʨʝʤʝʥʘ ʪʨʘʥʩʣʷʮʠʦʥʥʦʡ ʨʝʣʘʢʩʘʮʠʠ ʞʠʜʢʦʛʦ  

ʘʨʛʦʥʘ (†  ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʟʥʘʯʝʥʠʷʭ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʣʦʪʥʦʩʪʠ 

 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʠʟ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʟʥʘʯʝʥʠʷ 

ʭʘʨʘʢʪʝʨʥʦʛʦ ʚʨʝʤʝʥʠ ʪʨʘʥʩʣʷʮʠʦʥʥʦʡ ʨʝʣʘʢʩʘʮʠʠ ʨʘʩʪʫʪ, ʘ ʧʨʠ ʩʦʛʣʘʩʦʚʘʥ-

ʥʳʭ ʟʥʘʯʝʥʠʷʭ ʧʣʦʪʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʛʦʨʘʟʜʦ ʩʠʣʴʥʝʝ. ʂʘʢ ʙʳʣʦ 

ʦʪʤʝʯʝʥʦ, ʵʪʦ ʛʦʚʦʨʠʪ ʦ ʪʝʨʤʠʯʝʩʢʦʡ ʧʨʠʨʦʜʝ ʪʨʘʥʩʣʷʮʠʦʥʥʦʡ ʨʝʣʘʢʩʘʮʠʠ. 

ʋʤʝʥʴʰʝʥʠʝ ʟʥʘʯʝʥʠʷ †   ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ ʪʦʞʝ ʟʘʢʦʥʦʤʝʨʥʦ. ɺ ʛʘ-

ʟʘʭ ʟʥʘʯʝʥʠʷ †  ʩʘʤʳʝ ʙʦʣʴʰʠʝ. 

ʅʘ ʨʠʩ. 3.1. ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʨʘʩʯʸʪʘ ʟʘʚʠʩʠʤʦʩʪʠ 

ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ ʞʠʜʢʦʛʦ ʘʨʛʦʥʘ  ˟ȟ ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʧʦ 

ʬʦʨʤʫʣʝ (3.29), ʠ ʭʘʨʘʢʪʝʨʥʦʛʦ ʚʨʝʤʝʥʠ ʪʨʘʥʩʣʷʮʠʦʥʥʦʡ ʨʝʣʘʢʩʘʮʠʠ † ˟ 

ʜʣʷ ʪʨʸʭ ʟʥʘʯʝʥʠʠ ʧʣʦʪʥʦʩʪʠ: I ï 1160 ʢʛ/ʤ3; II  - 1312ʢʛ/ʤ3; ʠ III  ï 1402ʢʛ/ʤ3 

ɿʜʝʩʴ, ʢʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʩʣʘʙʦʝ ʫʤʝʥʴʰʝʥʠʝ   ʩʣʘʙʦʝ 

ʫʚʝʣʠʯʝʥʠʝ †  ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ. ʇʨʠ ʫʚʝʣʠʯʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʭʘʨʘʢʪʝʨ 

ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ   ʠ †  ʦʩʣʘʙʝʚʘʝʪ ʠ ʜʘʞʝ ʤʦʛʫʪ ʠʟʤʝʥʷʪʩʷ ʥʘ 

ʦʙʨʘʪʥʦʝ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʠʤʝʝʪʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʪʦʤ, ʯʪʦ ʠʟʦʭʦʨʥʳʝ ʚʷʟʢʦ-

ʫʧʨʫʛʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʞʠʜʢʦʩʪʝʡ ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʢʘʢ ʚ ʩʣʫʯʘʝ 

ʧʣʦʪʥʳʭ ʛʘʟʦʚ ʤʦʛʫʪ ʚʦʟʨʘʩʪʘʪʴ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦ ʟʘʢʦʥʫ Ѝ˟ . 

ʅʘ ʨʠʩ.3.3 ʧʨʠʚʝʜʝʥʘ ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʨʘʩʯʸʪʘ ʪʝʤʧʝʨʘʪʫʨʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ  ˟ ʠ † ˟ ʜʣʷ ʞʠʜʢʦʛʦ ʘʨʛʦʥʘ ʧʨʠ ʥʝʬʠʢʩʠʨʦʚʘʥʥʳʭ ʟʥʘ-

ʊʝʤʧ. 

ʊ, ʂ 
ʇʣʦʪʥʦʩʪʴ         ”ȟ̋ ̄̍ϳ  

1402 1377 1312 1240 1160 1065 1031 968 

86 3,4040 3,5127 3,8097 4,1661 4,6025 5,1888 5,4202 5,8847 

90 3,4328 3,5476 3,8617 4,2391 4,7016 5,3233 5,5688 6,0616 

100 3,4748 3,6022 3,9516 4,3732 4,8917 5,5910 5,8675 6,4232 

110 3,4866 3,6232 3,9992 4,4549 5,0178 5,7800 6,0821 6,6903 

120 3,4791 3,6225 4,0182 4,5001 5,0978 5,9105 6,2335 6,8850 

130 3,4598 3,6080 4,0184 4,5201 5,1449 5,9979 6,3378 7,0247 

135 3,4472 3,5973 4,0136 4,5233 5,1593 6,0293 6,3764 7,0785 

140 3,4335 3,5852 4,0064 4,5231 5,1690 6,0541 6,4078 7,1236 
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ʈʠʩ. 3.3. ʊʝʤʧʝʨʘʪʫʨʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ 

() ʠ ʚʨʝʤʝʥʠ ʪʨʘʥʩʣʷʮʠʦʥʥʦʡ ʨʝ-

ʣʘʢʩʘʮʠʠ (†) ʜʣʷ ʞʠʜʢʦʛʦ ʘʨʛʦʥʘ, 
ʧʨʠ ʜʘʚʣʝʥʠʷʭ: 40 ʘʪʤ ʠ 60,5 ʘʪʤ 

ʯʝʥʠʷʭ ʧʣʦʪʥʦʩʪʠ, ʘ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʪʝʤʧʝ-

ʨʘʪʫʨʳ ʠ ʧʣʦʪʥʦʩʪʠ ʧʦ ʪʘʙʣ. 3.1. ɿʜʝʩʴ ʚʠʜʥʦ ʯʸʪʢʦʝ ʠ ʨʝʟʢʦʝ ʥʝʣʠʥʝʡʥʦʝ 

ʫʤʝʥʴʰʝʥʠʝ  ˟ ʠ ʫʚʝʣʠʯʝʥʠʝ † ˟.  

ʏʪʦʙʳ, ʦʮʝʥʠʪʴ ʨʦʣʴ ʠʟʤʝʥʝʥʠʷ 

ʦʙʲʸʤʘ (ʵʥʝʨʛʠʠ ʤʝʞʤʦʣʝʢʫʣʷʨʥʦ-

ʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ) ʚ ʭʘʨʘʢʪʝʨʝ ʨʝ-

ʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʨʘʩ-

ʯʸʪʥʳʭ ʬʦʨʤʫʣʘʭ ʦʪ ʧʝʨʝʤʝʥʥʳʭ 

(ὲȟ˟  ʧʝʨʝʭʦʜʠʣʠ ʢ ʧʝʨʝʤʝʥʥʳʤ 

(P,T)  ʠʩʧʦʣʴʟʫʷ ʛʘʟʦʚʳʝ ʟʘʢʦʥʳ  

ὖ ὲὯὝ, ʘ ʜʣʷ ʙʝʟʨʘʟʤʝʨʥʦʡ ʧʣʦʪ-

ʥʦʩʪʠ ʟʘʧʠʩʘʣʠ ʚʳʨʘʞʝʥʠʝ                    

ὲ  [120]. 

ɽʩʣʠ ʚʳʰʝʧʨʠʚʝʜʸʥʥʳʝ ʨʘʩʩʫʞʜʝ-

ʥʠʷ ʧʨʘʚʠʣʴʥʳʝ ʠ ʥʘʰʠ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ ʧʨʘʚʠʣʴʥʦ ʦʪʨʘʞʘʶʪ ʚʷʟ-

ʢʦʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʧʨʦʩʪʳʭ ʞʠʜʢʦʩʪʝʡ, ʪʦʛʜʘ ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʷʭ 

ʜʘʚʣʝʥʠ ̫(ʠʟʦʙʘʨʥʳʝ ʧʨʦʮʝʩʩʳ), ʛʜʝ ʦʙʲʸʤ ʞʠʜʢʦʩʪʠ ʩʚʦʙʦʜʥʦ ʤʦʞʝʪ ʠʟʤʝ-

ʥʷʪʴʩʷ, ʟʥʘʯʝʥʠʷ   ˟ ʜʦʣʞʥ  rʫʤʝʥʴʰʘʪʴʩʷ, ʘ ʟʥʘʯʝʥʠʷ † ˟ ʫʚʝʣʠʯʠ-

ʚʘʪʴʩʷ ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʣʶʙʳʭ ʟʥʘʯʝʥʠʷʭ ʜʘʚʣʝʥʠ.̫ ʈʝʟʫʣʴʪʘʪʳ 

ʨʘʩʯʸʪʘ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ   ˟ ʠ † ˟ ʧʨʠ ʜʚʫʭ ʬʠʢʩʠʨʦʚʘʥʥʳʭ 

ʟʥʘʯʝʥʠʷʭ ʜʘʚʣʝʥʠ ̫ (ʈ τπ ʘʪʤȢ ʠ ʈ φπ ʘʪʤ), ʧʨʠʚʝʜʸʥʥʳʝ ʥʘ ʨʠʩ. 3.3 

ʢʘʢ ʨʘʟ ʧʦʜʪʚʝʨʞʜʘʶʪ ʵʪʦ ʧʨʝʜʧʦʣʦʞʝʥʠʝ.   

ʀʟ ʛʨʘʬʠʢʦʚ ʥʘ ʨʠʩ.3.3 ʚʠʜʥʦ, ʯʪʦ ʧʦ ʚʩʝʤʫ ʜʠʘʧʘʟʦʥʫ ʠʟʤʝʥʝʥʠʷ ʪʝʤ-

ʧʝʨʘʪʫʨʳ ʥʘʙʣʶʜʘʝʪʩʷ ʭʘʨʘʢʪʝʨʥʦʝ ʜʣʷ ʞʠʜʢʦʩʪʝʡ ʫʤʝʥʴʰʝʥʠʝ ʠʟʦʙʘʨʥʳʭ 

ʟʥʘʯʝʥʠʡ ɼ ˟  ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ.  ʊʘʢʞʝ ʚʠʜʥʦ, ʯʪʦ ʯʝʤ ʙʦʣʴʰʝ ʜʘʚʣʝ-

ʥʠʝ (ʩʤ. ʢʨʠʚʫ  ʁʧʨʠ ʈ=60,5 ʘʪʤ), ʪʝʤ ʣʫʯʰʝ ʥʘʰʠ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ 

ʦʪʨʘʞʘʶʪ çʞʠʜʢʦʩʪʥʫʶè ʧʨʠʨʦʜʫ ʠʩʩʣʝʜʫʝʤʳʭ ʤʦʜʝʣʝʡ ʞʠʜʢʠʭ ʩʠʩʪʝʤ.   

ʆʪʩʶʜʘ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ ʙʦʣʝʝ ʙʣʠʟʢʦʤ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦʜʝʨ-
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ʞʘʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʥʘʤʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʳʨʘʞʝʥʠʡ ʜʣʷ ʦʧʠʩʘʥʠ ̫ʩʚʦʡʩʪʚ 

ʧʨʦʩʪʳʭ ʞʠʜʢʦʩʪʝʡ ʧʨʠ ʚʳʩʦʢʠʭ ʜʘʚʣʝʥʠʷʭ. 

ʊʝʧʝʨʴ, ʟʥʘʷ ʟʥʘʯʝʥʠʷ ʭʘʨʘʢʪʝʨʥʦʛʦ ʚʨʝʤʝʥʠ ʪʨʘʥʩʣʷʮʠʦʥʥʦʡ ʨʝʣʘʢ-

ʩʘʮʠʠ ʠ ʚʳʨʘʞʝʥʠʷ ʪʝʨʤʠʯʝʩʢʦʛʦ ʠ ʢʘʣʦʨʠʯʝʩʢʦʛʦ ʫʨʘʚʥʝʥʠʡ ʩʦʩʪʦʷʥʠʷ 

(3.26), ʩ ʫʯʝʪʦʤ (3.22) ï (3.24) ʧʦ ʬʦʨʤʫʣʘʤ (3.18) ʤʦʞʥʦ ʠʩʩʣʝʜʦʚʘʪʴ ʟʘʚʠ-

ʩʠʤʦʩʪʴ ʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʷʟʢʦʩʪʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʜʠ-

ʥʘʤʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ ʫʧʨʫʛʦʩʪʠ ʞʠʜʢʦʛʦ ʘʨʛʦʥʘ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ, ʧʣʦʪʥʦʩʪʠ ʠ 

ʯʘʩʪʦʪʳ.  

ɺ ʪʘʙʣ. 3.4 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʨʘʩʯʸʪʘ ʟʘʚʠʩʠʤʦʩʪʠ 

ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʟʥʘʯʝʥʠʷ ʜʠʥʤʠʯʝʩʢʦʡ ʩʜʚʠʛʦʚʦʡ ʚʷʟʢʦʩʪʠ ʞʠʜʢʦʛʦ ʘʨʛʦʥʘ 

ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʣʦʪʥʦʩʪʠ ʧʦ ʬʦʨʤʫʣʘʤ (3.18). ɿʜʝʩʴ ʞʝ ʚ ʧʦʩʣʝʜʥʝʤ 

ʩʪʦʣʴʙʮʝ ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʜʚʠʛʦʚʦʡ 

ʚʷʟʢʦʩʪʠ ʞʠʜʢʦʛʦ ʘʨʛʦʥʘ ʧʦ ʨʘʙʦʪʝ [23].  

ʊʘʙʣʠʮʘ 3.4 

 ʏʠʩʣʝʥʥʳʡ ʨʘʩʯʸʪ ʟʘʚʠʩʠʤʦʩʪʠ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʟʥʘʯʝʥʠʡ  

ʩʜʚʠʛʦʚʦʡ ʚʷʟʢʦʩʪʠ ʘʨʛʦʥʘ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʣʦʪʥʦʩʪʠ 

 

          ”ȟ     
ʊ, ʂ 

1402 

̋̄̍ϳ  

1377 

̋̄̍ϳ  

1312 

̋̄̍ϳ  

1240 

̋̄̍ϳ  

1160 

̋̄̍ϳ  

1065 

̋̄̍ϳ  

1031 

̋̄̍ϳ  

968 

̋̄̍ϳ  

ʕʢʩʧ. 

[23] 
86 0,2725 0,2576 0,2215 0,1857 0,1508 0,1154 0,1042 0,0853 0,272 

90 0,2605 0,2467 0,2131 0,1797 0,1468 0,1132 0,1025 0,0844 0,235 

100 0,2347 0,2231 0,1948 0,1661 0,1375 0,1079 0,0983 0,0821 0,18 

110 0,2136 0,2038 0,1794 0,1545 0,1294 0,1030 0,0944 0,0797 0,144 

120 0,1962 0,1877 0,1664 0,1445 0,1222 0,0985 0,0908 0,0774 0,113 

130 0,1816 0,1741 0,1554 0,1359 0,1159 0,0945 0,0874 0,0752 0,086 

135 0,1752 0,1681 0,1504 0,1320 0,1130 0,0926 0,0859 0,0742 0,075 

140 0,1692 0,1626 0,1459 0,1284 0,1103 0,0908 0,0844 0,0731 0,065 

 

ʋʤʝʥʴʰʝʥʠʝ ʟʥʘʯʝʥʠʷ ʩʜʚʠʛʦʚʦʡ ʚʷʟʢʦʩʪʠ ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʝʸ ʫʚʝʣʠ-

ʯʝʥʠʝ ʩ ʨʦʩʪʦʤ ʧʣʦʪʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʨʦʜʝ ʚʷʟʢʦʩʪʠ ʞʠʜʢʦʩʪʝʡ. ɹʦʣʝʝ 

ʟʘʤʝʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʚʷʟʢʦʩʪʠ ʞʠʜʢʦʛʦ ʘʨʛʦʥʘ ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʤʝʯʘ-

ʝʪʩʷ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʣʦʪʥʦ-

ʩʪʠ (ʜʠʘʛʦʥʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʚʷʟʢʦʩʪʠ ʧʦ ʪʘʙʣ. 3.4). 
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ʕʪʠ ʟʥʘʯʝʥʠʷ ʦʯʝʥʴ ʙʣʠʟʢʠ ʢ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ [23].  

ɸʥʘʣʦʛʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʦʪʨʘʞʝ-

ʥʳ ʥʘ ʨʠʩ. 3.4. ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩ. 

3.4, ʭʦʜ ʢʨʠʚʳʭ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʩʜʚʠʛʦʚʦʡ ʚʷʟʢʦʩʪʠ ʧʦ 

ʚʳʨʘʞʝʥʠʷʤ (3.18) ʩ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʩʦʛʣʘʩʦ-

ʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʧʣʦʪʥʦʩʪʠ (ʩʧʣʦʰʥʘʷ) ʚʧʦʣʥʝ ʩʦ-

ʦʪʚʝʪʩʪʚʫʝʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ 

ʨʝʟʫʣʴʪʘʪʘʤ [23] (ʧʫʥʢʪʠʨʥʘʷ). 

ɿʜʝʩʴ ʞʝ ʥʘ ʨʠʩ. 3.4 ʧʨʠʚʝʜʝʥʳ ʨʝ-

ʟʫʣʴʪʘʪʳ ʥʘʰʠʭ ʨʘʥʥʠʭ ʨʘʩʯʸʪʦʚ [114-120] ʙʝʟ ʫʯʸʪʘ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʚʨʝʤʝʥ-

ʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʜʘʚʣʝʥʠ ̫ʞʠʜʢʦʩʪʠ (ʪʦʯʢʠ). ʀʟ ʩʨʘʚʥʝʥʠʷ ʢʨʠʚʳʭ ʨʠʩ. 3.4 

ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘʠh ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʚ ʫʨʘʚʥʝʥʠʠ ʠʟʤʝʥʝʥʠʷ ʜʘʚʣʝʥʠʷ ʞʠʜʢʦʩʪʠ 

ʟʥʘʯʠʪʝʣʴʥʦ ʫʣʫʯʰʘʝʪ ʩʦʦʪʚʝʪʩʪʚʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ 

ʵʢʩʧʝʨʠʤʝʥʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ. 

ʀʟ ʛʨʘʬʠʢʦʚ ʨʠʩ. 3.5  ʥʘ ʦʩʥʦʚʝ ʪʘʙʣʠʮʳ (3.4) ʷʚʥʦ ʚʠʜʥ rʨʘʟʣʠʯʳʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʠʟʦʭʦʨʥʦʛʦ (ʢʨʠʚʳʝ 1-3) ʠ 

ʠʟʦʙʘʨʥʦʛʦ (ʧʫʥʢʪʠʨʥʘʷ) ʟʥʘʯʝʥʠʡ ʩʜʚʠʛʦʚʦʡ ʚʷʟʢʦʩʪʠ ʞʠʜʢʦʛʦ ʘʨʛʦʥʘ ʠ 

ʙʣʠʟʢʦʝ ʩʦʚʧʘʜʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʩ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ (ʪʦʯʢʠ 

) [23]. ɿʜʝʩʴ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ, ʧʨʠʚʝ-

ʜʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʛʦʚʦʨʷʪ ʦʙ ʦʧʨʝʜʝʣʷʶʱʝʡ ʨʦʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʣʝʢʫʣ 

ʚ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʞʠʜʢʦʩʪʝʡ.   

ʈʠʩ. 3.4. ʊʝʤʧʝʨʘʪʫʨʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʜʚʠʛʦʚʦʡ ʚʷʟʢʦʩʪʠ 

ʞʠʜʢʦʛʦ ʘʨʛʦʥʘ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴ-

ʥʦ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʧʣʦʪʥʦ-

ʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ. 
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ʈʠʩ. 3.5. ʊʝʤʧʝʨʘʪʫʨʥʘʷ ʟʘʚʠʩʠ-

ʤʦʩʪʴ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʟʥʘʯʝʥʠʡ 

ʩʜʚʠʛʦʚʦʡ ʚʷʟʢʦʩʪʠ ʞʠʜʢʦʛʦ ʘʨʛʦʥʘ 

ʧʨʠ ʪʨʸʭ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʧʣʦʪʥʦ-

ʩʪʷʭ (ʢʨʠʚʳʝ I, II ʠ III) ʠ ʧʨʠ ʵʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʦ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʟʥʘʯʝ-

ʥʠʷʭ (ʕʉɿ) ʧʣʦʪʥʦʩʪʠ, ʪʝʤʧʝʨʘʪʫ-

ʨr  ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʪʦʯʢʠ ȹ. 

ʈʠʩ. 3.6. ɿʘʚʠʩʠʤʦʩʪʴ ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʩʜʚʠʛʦʚʦʡ ʚʷʟʢʦʩʪʠ ʞʠʜʢʦʛʦ 

ʘʨʛʦʥʘ ʦʪ ʧʣʦʪʥʦʩʪʠ ʧʨʠ ʪʨʝʭ ʟʥʘʯʝʥʠ-

ʷʭ ʪʝʤʧʝʨʘʪʫʨʳ. 

 

 

ʇʨʠ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʧʣʦʪʥʦʩʪʷʭ ʦʙʲʝʤ ʞʠʜʢʦʩʪʠ ʥʝ ʤʝʥʷʝʪʩʷ ʩ ʧʦʚʳ-

ʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ, ʩʪʦʣʢʥʦʚʝʥʠʷ ʤʦʣʝʢʫʣ ʫʩʠʣʠʚʘʶʪʩʷ ʠ ʧʨʦʩʪʳʝ ʞʠʜʢʦ-

ʩʪʠ ʧʨʦʷʚʣʷʶʪ ʩʚʦʡʩʪʚʘ ʧʣʦʪʥʦʛʦ ʛʘʟʘ.  ʇʦʜʦʙʥʦʝ ʧʦʚʝʜʝʥʠʝ ʧʨʦʩʪʳʭ ʞʠʜ- 

ʢʦʩʪʝʡ ʪʝʦʨʝʪʠʯʝʩʢʠ ʙʳʣʦ ʦʙʦʩʥʦʚʘʥʦ ʘʢʘʜʝʤʠʢʦʤ ɸʜʭʘʤʦʚʳʤ ɸ.ɸ. ʠ ʝʛʦ 

ʫʯʝʥʠʢʘʤʠ [14,15,117]. ʀʤ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚʷʟʢʦʩʪʴ ʧʨʦʩʪʳʭ ʞʠʜʢʦʩʪʝʡ 

ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʦʙʲʸʤʝ (ʧʣʦʪʥʦʩʪʠ) ʚʝʜʪy ʩʝʙʷ ʢʘʢ ʚʷʟʢʦʩʪʴ ʧʣʦʪʥʳʭ ʛʘʟʦʚ ʠ 

ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʧʦ ʟʘʢʦʥʫ  Ѝ˟  Ȣ  

 ʍʦʪʷ ʵʪʦ ʚʠʜʥʦ ʧʨʷʤʦ ʠ ʠʟ ʪʘʙʣʠʮʳ 3.4, ʩ ʮʝʣʴʶ ʠʣʣʶʩʪʨʘʮʠʠ, ʥʘ ʨʠʩ. 

3.6 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʨʘʩʯʸʪʘ ʟʘʚʠʩʠʤʦʩʪʠ ʩʜʚʠʛʦʚʦʡ ʚʷʟ-

ʢʦʩʪʠ ʞʠʜʢʦʛʦ ʘʨʛʦʥʘ ʦʪ ʧʣʦʪʥʦʩʪʠ ʜʣʷ ʪʨʸʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʛʜʝ ʟʘ-

ʤʝʪʝʥ ʩʣʘʙʦ-ʥʝʣʠʥʝʡʥʳʡ ʨʦʩʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ. ɺʩʝ ʚʳʰʝʧʨʠʚʝʜʸʥ-

ʥʳʝ ʩʫʞʜʝʥʠʷ ʚʧʦʣʥʝ ʦʪʥʦʩʷʪʩʷ ʠ ʢ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʵʬʬʠ-

ʮʠʝʥʪʘ ʦʙʲʸʤʥʦʡ ʚʷʟʢʦʩʪʠ  ʞʠʜʢʦʛʦ ʘʨʛʦʥʘ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʣʦʪʥʦʩʪʠ.   
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ɺ ʪʘʙʣ. 3.5 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʨʘʩʯʸʪʘ ʟʘʚʠʩʠʤʦʩʪʠ 

ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʟʥʘʯʝʥʠʡ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʙʲʸʤʥʦʡ ʚʷʟʢʦʩʪʠ 

– ˟ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ  ‘ ˟ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʪʨʝʭ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʧʣʦʪʥʦʩʪʠ.  

 

ʊʘʙʣʠʮʘ 3.5 

 ɺʝʣʠʯʠʥʳ ʯʠʩʣʝʥʥʦʛʦ ʨʘʩʯʸʪʘ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ 

ʟʥʘʯʝʥʠʡ ʦʙʲʝʤʥʦʡ ʚʷʟʢʦʩʪʠ, ʤʦʜʫʣʝʡ ʩʜʚʠʛʦʚʦʡ ʠ ʦʙʲʝʤʥʦʡ ʫʧʨʫʛʦʩʪʠ 

ʞʠʜʢʦʛʦ  ʘʨʛʦʥʘ ʧʨʠ ʪʨʝʭ ʟʥʘʯʝʥʠʷʭ ʧʣʦʪʥʦʩʪʠ 

 

T, 

K 

ɟ =1402 ʢʛ/ʤ3 ɟ = 1240 ʢʛ/ʤ3 ɟ =1031 ʢʛ/ʤ3 

ɖv, 

ʤʇʘĿʩ 

Õv, ɻʇʘ ÕS, ɻʇʘ ɖv, 

ʤʇʘĿʩ 

Õv, ɻʇʘ ÕS, ɻʇʘ ɖv, 

ʤʇʘĿʩ 

Õv, ɻʇʘ ÕS, ɻʇʘ 

86 0,6812 2,0011 0,8005 0,4643 1,1144 0,4458 0,2605 0,4806 0,1922 

90 0,6512 1,9853 0,7941 0,4492 1,1089 0,4435 0,2562 0,4815 0,1926 

100 0,5867 1,9632 0,7853 0,4153 1,1043 0,4417 0,2458 0,4872 0,1949 

110 0,5340 1,9590 0,7836 0,3863 1,1091 0,4437 0,2361 0,4964 0,1986 

120 0,4904 1,9670 0,7868 0,3613 1,1204 0,4482 0,2270 0,5081 0,2032 

130 0,4540 1,9835 0,7934 0,3397 1,1361 0,4544 0,2186 0,5214 0,2086 

135 0,4379 1,9942 0,7977 0,3300 1,1453 0,4581 0,2147 0,5285 0,2114 

140 0,4231 2,0061 0,8025 0,3209 1,1551 0,4620 0,2109 0,5359 0,2143 

 

ɿʜʝʩʴ ʩʣʘʙʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʠʟʦʭʦʨʥʳʭ ʟʥʘʯʝʥʠʡ  – ˟ ʠ ‘ ˟  ʙʦ-

ʣʝʝ ʟʘʤʝʪʥʘ, ʯʝʤ ʚ ʘʥʘʣʦʛʠʯʥʳʭ ʟʘʚʠʩʠʤʦʩʪʷʭ – ˟ ʠ  ‘ ˟.  ʇʨʠ ʧʝʨʝ-

ʭʦʜʝ ʚ ʦʙʣʘʩʪʴ ʙʦʣʝʝ ʚʳʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʠ ʥʠʟʢʠʭ ʧʣʦʪʥʦʩʪʝʡ ʧʨʦʠʩʭʦʜʠʪ 

ʠʥʚʝʨʩʠʷ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, ʨʦʩʪ  – ˟ ʠ ‘ ˟ ʩ ʨʦʩʪʦʤ ʪʝʤ-

ʧʝʨʘʪʫʨʳ.  ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ 

ʧʣʦʪʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʚʠʩʠʤʦʩʪʠ  – ˟ ʠ ‘ ˟ ʠʤʝʁʪ ʚʧʦʣʥʝ 

ʞʠʜʢʦʩʪʥʳʡ ʭʘʨʘʢʪʝʨ. 

 ʅʘ ʨʠʩ. 3.7 ʧʦʢʘʟʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʨʘʩʯʸʪʘ ʟʘʚʠʩʠʤʦʩʪʠ ʩʜʚʠ-

ʛʦʚʦʛʦ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ ʞʠʜʢʦʛʦ ʘʨʛʦʥʘ ʧʨʠ ʪʨʸʭ ʟʥʘʯʝʥʠʷʭ ʧʣʦʪʥʦʩʪʠ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʪʘʙʣʠʮ r3.5 (ʩʧʣʦʰʥʳʝ ʢʨʠʚʳʝ) ʠ ʚʳʯʠʩʣʝʥʥʳʝ ʧʨʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʠ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʣʦʪʥʦʩʪʠ (ʧʫʥʢʪʠʨʥʘʷ  
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ʈʠʩ. 3.7. ʊʝʤʧʝʨʘʪʫʨʥʳʝ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʩʜʚʠʛʦʚʦʛʦ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ 

ʞʠʜʢʦʛʦ ʘʨʛʦʥʘ ʧʨʠ ʪʨʝʭ ʧʣʦʪʥʦʩʪʷʭ 

(ʢʛ/ʤ3): I - 1402; II  - 1240; III  ï 1031 ʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʩʦʛʣʘʩʦʚʘʥʥʳʭ 

ʟʥʘʯʝʥʠʡ ʧʣʦʪʥʦʩʪʠ, ʜʘʚʣʝʥʠʷ ʠ 

ʪʝʤʧʝʨʘʪʫʨʳ (ʧʫʥʢʪʠʨʥʘʷ).  

ʈʠʩ. 3.8. ʊʝʤʧʝʨʘʪʫʨʥʳʝ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʙʲʸʤʥʦʡ ʚʷʟʢʦʩʪʠ (ʩʧʣʦʰʥʳʝ) ʠ 

ʤʦʜʫʣʷ ʦʙʲʸʤʥʦʡ ʫʧʨʫʛʦʩʪʠ (ʧʫʥʢ-

ʪʠʨʥʳʝ) ʜʣʷ ʞʠʜʢʦʛʦ ʘʨʛʦʥʘ ʧʨʠ 

ʧʣʦʪʥʦʩʪʷʭ: I - 1402; II  - 1240; III  ï 

1031. 

 

 

ʢʨʠʚʘʷ).  ʀʟ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʢʨʠʚʳʭ ʨʠʩ. 3.5 ʠ ʨʠʩ. 3.7 ʚʠʜʥʦ, ʯʪʦ ʭʘʨʘʢʪʝʨ 

ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ – ˟ ʠ  ‘ ˟ ʧʦʯʪʠ ʠʜʝʥʪʠʯʥʳʡ.   

 ʅʘ ʨʠʩ. 3.8 ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʦʙʲʸʤʥʦʡ ʚʷʟʢʦ-

ʩʪʠ (ʩʧʣʦʰʥʳʝ ʢʨʠʚʳʝ) ʠ ʦʙʲʸʤʥʦʛʦ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ (ʧʫʥʢʪʠʨʥʳʝ ʢʨʠʚʳʝ) 

ʞʠʜʢʦʛʦ ʘʨʛʦʥʘ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʜʣʷ ʪʨʝʭ ʟʥʘʯʝʥʠʡ ʧʣʦʪʥʦʩʪʠ. ʂʘʢ ʚʠʜʥʦ, ʟʘ-

ʢʦʥʦʤʝʨʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ   – ˟ ʠ ‘ ˟ ʦʪʣʠʯʘʶʪʩʷ 

ʜʨʫʛ ʦʪ ʜʨʫʛʘ.  

 ɺʦʟʤʦʞʥʦ, ʪʘʢʠʝ ʨʘʟʣʠʯʥʳʝ ʭʘʨʘʢʪʝʨʳ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 

ʩʜʚʠʛʦʚʳʭ ʠ ʦʙʲʸʤʥʳʭ ʚʷʟʢʦʫʧʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʚʷʟʘʥʘ ʩ ʧʨʝʚʘʣʠʨʦʚʘʥʠʝʤ 

ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ † ˟ ʥʘʜ ʪʘʢʦʚʳʤʠ ‘ ˟ ʧʨʠ ʥʠʟʢʠʭ ʟʥʘʯʝ-

ʥʠʷʭ ʪʝʤʧʝʨʘʪʫʨ.  

ʅʘ ʨʠʩ. 3.9 ʧʦʢʘʟʘʥʳ ʢʨʠʚʳʝ ʯʘʩʪʦʪʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʦ-

ʵʬʬʠʮʠʝʥʪʘ ʩʜʚʠʛʦʚʦʡ ʚʷʟʢʦʩʪʠ ( )Sh n ʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ ʩʜʚʠʛʦʚʦʡ 

ʫʧʨʫʛʦʩʪʠ ( )Sm n ʜʣʷ ʞʠʜʢʦʛʦ ʘʨʛʦʥʘ ʧʨʠ ʪʨʝʭ ʪʝʤʧʝʨʘʪʫʨʘʭ [120] . ʀʟ ʨʠ-

ʩʫʥʢʘ ʤʦʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ ʦʙʣʘʩʪʠ (ʦʪ 0 ʜʦ ʯʘʩʪʦʪʳ ’ᶻ, ʪ.ʝ. 

ʢʦʛʜʘ ’† ρ ʜʠʥʘʤʠʯʝʩʢʠʝ ʚʷʟʢʦʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʞʠʜʢʦʩʪʝʡ ʦʧʨʝʜʝʣʷʶʪʩʷ 
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ʥʠʟʢʦʯʘʩʪʦʪʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʷʟʢʦʩʪʝʡ 

(– ’  [120].  

 

 

ʈʠʩ. 3.9. ʏʘʩʪʦʪʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ  

ʩʜʚʠʛʦʚʦʡ ʚʷʟʢʦʩʪʠ – ’ (ʩʧʣʦʰʥʳʝ ʢʨʠʚʳʝ) ʠ ʤʦʜʫʣʷ ʩʜʚʠʛʦʚʦʡ  

ʫʧʨʫʛʦʩʪʠ ‘ ’ (ʧʫʥʢʪʠʨʥʳʝ ʢʨʠʚʳʝ) ʞʠʜʢʦʛʦ ʘʨʛʦʥʘ ʧʨʠ ʪʨʝʭ  

ʪʝʤʧʝʨʘʪʫʨʘʭ. 

 

 ɺ ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ ʦʙʣʘʩʪʠ ʟʥʘʯʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ ʫʧʨʫʛʦʩʪʠ 

(‘ ’) ʥʝʟʥʘʯʠʪʝʣʴʥʳ ʠ ʠʭ ʚʢʣʘʜ ʚ ʜʠʥʘʤʠʯʝʩʢʠʝ ʚʷʟʢʦʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ 

ʞʠʜʢʦʩʪʠ ʥʝʩʫʱʝʩʪʚʝʥʥʳ. ɺ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ ʦʙʣʘʩʪʠ (ʦʪ ʯʘʩʪʦʪʳ ’ᶻ ʜʦ 

Њȟ̄ ̅ ̆’† ρ ʜʠʥʘʤʠʯʝʩʢʠʝ ʚʷʟʢʦʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʞʠʜʢʦʩʪʝʡ, ʚ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʞʠʜʢʦʛʦ ʘʨʛʦʥʘ, ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʜʠʥʘ-

ʤʠʯʝʩʢʠʭ ʤʦʜʫʣʝʡ ʫʧʨʫʛʦʩʪʠ ‘ ’, ʧʦʩʢʦʣʴʢʫ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʟʥʘʯʝʥʠʷ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʷʟʢʦʩʪʝʡ ( – ’) ʥʝʟʥʘʯʠʪʝʣʴʥʳ. 

ɺ ʨʝʣʘʢʩʘʮʠʦʥʥʦʡ ʦʙʣʘʩʪʠ (ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʪʦʯʢʠ ’ᶻ, ʛʜʝ ’†ͯ ρ) ʜʠʥʘʤʠ-

ʯʝʩʢʠʝ ʚʷʟʢʦʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʞʠʜʢʦʩʪʝʡ ʦʧʠʩʳʚʘʶʪʩʷ ʢʘʢ ʜʠʥʘʤʠ-ʯʝʩʢʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʷʟʢʦʩʪʝʡ ( – ’), ʪʘʢ ʠ ʜʠʥʘʤʠʯʝʩʢʠʤʠ ʟʥʘʯʝ-

ʥʠʷʤʠ ʤʦʜʫʣʝʡ ʫʧʨʫʛʦʩʪʠ (‘ ’). ɼʘʥʥʳʝ ʨʠʩ. 3.9 ʠ ʠʭ ʘʥʘʣʠʟ ʧʦʜʪʚʝʨʞʜʘʶʪ 

ʦʪʤʝʯʝʥʥʳʝ ʚʦ ʚʚʝʜʝʥʠʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʦʩʦʙʝʥʥʦʩʪʷʭ ʚʷʟʢʦʫʧʨʫʛʠʭ 

ʩʚʦʡʩʪʚ ʞʠʜʢʦʩʪʝʡ ʧʨʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ. 
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 ɺ ʧʨʠʥʮʠʧʝ, ʩʦʛʣʘʩʥʦ ʚʳʨʘʞʝʥʠ ʁ (3.26), ʜʠʥʘʤʠʯʝʩʢʦʝ (ʯʘʩʪʦʪʥʳʝ) 

ʧʦʚʝʜʝʥʠʷ ʚʩʝʭ ʚʷʟʢʦʫʧʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ ʞʠʜʢʦʩʪʝʡ ʢʘʯʝʩʪʚʝʥʥʦ ʦʜʠʥʘʢʦʚʳ, 

ʦʥʠ ʦʪʥʦʩʷʪʩʷ ʢ ʢʨʠʚʳʤ ʜʠʩʧʝʨʩʠʠ ʩʠʩʪʝʤ ʩ ʦʜʥʠʤ ʭʘʨʘʢʪʝʨʥʳʤ ʚʨʝʤʝʥʝʤ 

ʨʝʣʘʢʩʘʮʠʠ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʪʨʘʥʩʣʷʮʠʦʥʥʦʡ ʨʝʣʘʢʩʘʮʠʠ ʩ ʭʘʨʘʢʪʝʨʥʳʤ 

ʚʨʝʤʝʥʝʤ †). ʅʘʧʨʠʤʝʨ, ʯʘʩʪʦʪʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ – ’ ʠ ‘ ’ ʧʦʯʪʠ 

ʦʜʠʥʘʢʦʚʳ ʩ ʯʘʩʪʦʪʥʳʤʠ ʟʘʚʠʩʠʤʦʩʪʷʤʠ – ’ ʠ ‘ ’. 

  ʀʟ ʦʛʣʘʰʸʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʦʣʫʯʝʥʥʦʝ ʥʘʤʠ ʫʧʨʦʱʸʥʥʦʝ 

ʨʝʰʝʥʠʝ ʩʠʩʪʝʤ r ʫʨʘʚʥʝʥʠʡ ʦʙʦʙʱʸʥʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʢʠ ʜʣʷ ʢʦʤʧʦʥʝʥʪ 

ʪʝʥʟʦʨʦʚ ʚʷʟʢʠʭ ʥʘʧʨʷʞʝʥʠʡ „  (3.13) ʚ ʨʘʤʢʘʭ ʫʩʣʦʚʠ ̫ ȟ ρ  (3.14) 

ʧʦʟʚʦʣʷʝʪ ʢʘʯʝʩʪʚʝʥʥʦ ʧʨʘʚʠʣʴʥʦ ʦʧʠʩʘʪʴ ʜʠʥʘʤʠʯʝʩʢʠʝ ʚʷʟʢʦʫʧʨʫʛʠʝ ʩʚʦʡ-

ʩʪʚʘ ʧʨʦʩʪʳʭ ʞʠʜʢʦʩʪʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʘʨʘʤʝʪʨ r , † , – ’, ‘ ’, 

– ’ ʠ ‘ ’ ʜʣʷ ʞʠʜʢʦʛʦ ʘʨʛʦʥʘ. ʕʪʦ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʛʦʚʦʨʠʪ ɹʦ ʬʠʟʠ-

ʯʝʩʢʦʡ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ.  

ɺ ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʝ ʧʨʠʚʦʜʷʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠʤʝʥʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʥʘ 

ʦʩʥʦʚʝ ʜʨʫʛʠʭ ʫʩʣʦʚʠʡ ʫʧʨʦʱʝʥʠʡ ʨʝʰʝʥʠ ̫ʩʠʩʪʝʤ rʫʨʘʚʥʝʥʠʡ (3.13) ʜʣʷ 

ʦʧʠʩʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʙʦʣʝʝ ʩʣʦʞʥʳʭ, ʤʥʦʛʦʘʪʦʤ-

ʥʳʭ ʞʠʜʢʦʩʪʝʡ 
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ɻʃɸɺɸ IV .  ʀʉʉʃɽɼʆɺɸʅʀɽ ɼʀʅɸʄʀʏɽʉʂʀʍ ʉɺʆʁʉʊɺ 

ɺʗɿʂʆʋʇʈʋɻʀʍ ʇɸʈɸʄɽʊʈʆɺ ʄʅʆɻʆɸʊʆʄʅʓʍ  

ɾʀɼʂʆʉʊɽʁ 

 

4.1. ʆʧʨʝʜʝʣʝʥʠʝ ʫʧʨʦʱʸʥʥʳʭ ʚʳʨʘʞʝʥʠʡ ʜʣʷ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʚʷʟʢʦʫʧʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʤʥʦʛʦʘʪʦʤʥʳʭ 

ʞʠʜʢʦʩʪʝʡ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. 

ʕʪʦ ʮʝʣʴ ʨʝʘʣʠʟʫʝʪʩʷ ʚʳʙʦʨʦʤ ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩʣʦʞʥʳʭ, ʘʩʠʤʤʝʪʨʠʯʥʳʭ 

ʞʠʜʢʦʩʪʝʡ ʠ ʬʦʨʤʫʣʠʨʦʚʢʦʡ ʫʨʘʚʥʝʥʠʡ ʦʙʦʙʱʸʥʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʢʠ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʦʧʠʩʘʪʴ ʜʠʥʘʤʠʯʝʩʢʠʝ ʚʷʟʢʦʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʩʣʦʞʥʳʭ ʤʥʦʛʦ-

ʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ. ʆʜʥʘʢʦ, ʢʘʢ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʚ ʪʨʝʪʴʝʡ ʛʣʘʚʝ, ʧʦʣʫʯʝʥʥʳʝ 

ʦʙʱʠʝ ʨʝʟʫʣʴʪʘʪʳ ʩʣʦʞʥʳʝ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʜʣʷ ʦʧʠʩʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʢʦʥʢʨʝʪʥʳʭ ʞʠʜʢʦʩʪʝʡ ʪʨʫʜʥʦ. ʇʦʵʪʦʤʫ ʚ ʪʨʝʪʝɹʡ 

ʛʣʘʚʝ ʩ ʫʯʝʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʪʨʫʢʪʫʨʳ ʠ ʤʝʭʘʥʠʟʤʦʚ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦ-

ʮʝʩʩʦʚ ʙʳʣʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʦ ʫʧʨʦʱʘʶʱʝʝ ʫʩʣʦʚʠʝ   ȟ Ḻρ  ʠ ʫʧʨʦʱʸʥ-

ʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʧʠʩʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʷʟʢʦʫʧʨʫ-

ʛʠʭ ʩʚʦʡʩʪʚ ʧʨʦʩʪʳʭ ʞʠʜʢʦʩʪʝʡ (ʞʠʜʢʦʛʦ ʘʨʛʦʥʘ). ʃʦʛʠʯʝʩʢʠ ʚʳʭʦʜʠʪ, ʯʪʦ 

ʜʣʷ ʩʣʦʞʥʳʭ ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ ʜʦʣʞʥʦ ʚʳʧʦʣʥʷʪʩʷ ʫʩʣʦʚʠʝ 

  ȟ  ḻρ.                                             (4.1) 

ʍʦʪʷ ʚ ʣʠʪʝʨʘʪʫʨʝ  ʦʪʤʝʯʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʵʪʦʛʦ ʫʩʣʦʚʠ ̫

ʜʣʷ  ʞʠʜʢʦʩʪʝʡ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʩʣʦʞʥʳʭ ʤʦʣʝʢʫʣ (ʩʤ. ʥʘʧʨʠʤʝʨ, [126]), 

ʦʜʥʘʢʦ  ʝʩʣʠ ʚ ʧʨʦʩʪʳʭ ʞʠʜʢʦʩʪʷʭ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʪʚʸʨʜʳʭ ʫʧʨʫʛʠʭ ʰʘʨʦʚ 

ʢʨʦʤʝ ʪʨʘʥʩʣʷʮʠʦʥʥʳʭ ʥʝʪ ʜʨʫʛʠʭ ʪʝʨʤʠʯʝʩʢʠʭ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʚ ʩʣʦʞʥʳʭ ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʷʭ ʥʝ ʪʦʣʴʢʦ ʠʤʝʪʁ ʤʝʩʪʦ ʧʝʨʝʢʨʸʩʪʥʳʝ 

ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʝ ʨʝʣʘʢʩʘʮʠʠ ʤʝʞʜʫ ʧʦʩʪʫʧʘʪʝʣʴʥʳʤʠ ʠ ʚʨʘʱʘʪʝʣʴʥʳʤʠ 

ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʚʨʝʤʝʥʝʤ ʨʝʣʘʢʩʘʮʠʠ †, ʥʦ ʠ ʚʢʣʘʜʳ ʩʘ-

ʤʠʭ ʪʨʘʥʩʣʷʮʠʦʥʥʳʭ ʠ ʚʨʘʱʘʪʝʣʴʥʳʭ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʭʘʨʘʢ-

ʪʝʨʥʳʤʠ ʚʨʝʤʝʥʘʤʠ  † ʠ  †  ʜʦʣʞʥʳ ʦʩʪʘʚʘʪʴʩʷ ʩʫʱʝʩʪʚʝʥʥʳʤʠ.                  
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ɺ ʧʨʠʚʦʜʠʤʳʭ ʥʠʞʝ ʨʝʟʫʣʴʪʘʪʘʭ ʜʝʣʘʶʪʩʷ ʧʦʧʳʪʢʠ ʨʘʟʜʝʣʠʪʴ ʠ ʧʦʢʘʟʘʪʴ 

ʚʢʣʘʜʳ ʢʘʞʜʦʡ ʠʟ ʵʪʠʭ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʜʠʥʘʤʠʯʝʩʢʠʝ 

ʚʷʟʢʦʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ.  

ɺ ʨʘʙʦʪʘʭ [126-128] ʩ ʫʯʸʪʦʤ ʫʩʣʦʚʠʷ (4.1) ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʦʙʦʙ-

ʱʸʥʥʦʡ ʛʠʜʨʦʜʠʥʘʤʠʢʠ (3.13) ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ 

      i’†„ ὼᴆȟ—ᴆȟ’ „ ὼᴆȟ—ᴆȟ’ †ὃ  ,      

      i’†„ ὼᴆȟ—ᴆȟὸ  „ ὼᴆȟ—ᴆȟὸ †ὃ ,                                      (4.2)      

     Ὥ’† „ ὼᴆȟ—ᴆȟ’   „ ὼᴆȟ—ᴆȟ’ „ ὼᴆȟ—ᴆȟ’ π                                      

ʆʧʨʝʜʝʣʠʤ ʠʟ ʧʝʨʚʳʭ ʫʨʘʚʥʝʥʠʡ (4.2) „  ʠ „ : 

„ ὃ Ƞ   „ ὃ   ,   ὥ τ  .                      (4.3) 

ʇʦʜʩʪʘʚʣʷʷ (4.3) ʚ ʪʨʝʪʴʝ ʫʨʘʚʥʝʥʠʝ (4.2), ʧʦʣʫʯʠʤ  

„ ὼᴆȟ—ᴆ’
̞̕

 ,                                 (4.4) 

ʛʜʝ 

   †̞̕   
                                       (4.5)        

 ɺʳʨʘʞʝʥʠʷ (4.3) - (4.5) ʧʦʟʚʦʣʷʶʪ ʪʝʧʝʨʴ ʣʦʛʠʯʝʩʢʠ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʦʧʠʩʘʪʴ ʜʠʥʘʤʠʯʝʩʢʠʝ ʚʷʟʢʦʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʩʣʦʞʥʳʭ ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜ-

ʢʦʩʪʝʡ ʩ ʫʯʸʪʦʤ ʫʩʣʦʚʠ ̫(4.1). ɿʜʝʩʴ ʤʥʦʛʠʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʣʦʛʠʯʝʩʢʠʝ ʧʨʦ-

ʪʠʚʦʨʝʯʠʷ ʫʩʪʨʘʥʝʥʳ. ʅʘʧʨʠʤʝʨ, ʩʦʛʣʘʩʥʦ ʫʩʣʦʚʠ ̫ (4.1), ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝ-

ʤʦʡ ʤʦʜʝʣʠ ʞʠʜʢʦʩʪʠ ʦʧʨʝʜʝʣʷʶʱʠʤ ʷʚʣʷʪʁʩʷ ʧʝʨʝʢʨʸʩʪʥʳʝ ʨʝʣʘʢʩʘʮʠʦʥ-

ʥʳʝ ʧʨʦʮʝʩʩʳ ʩ ʥʘʠʤʝʥʴʰʠʤ ʟʥʘʯʝʥʠʝʤ ʭʘʨʘʢʪʝʨʥʦʛʦ ʚʨʝʤʝʥʠ †  ʠ ʝʸ ʚʢʣʘʜ 

ʚ ʜʠʥʘʤʠʯʝʩʢʠʝ ʚʷʟʢʦʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ ʩʦʛʣʘʩʥʦ 

(4.4) ʦʧʠʩʳʚʘʝʪʩʷ ʪʝʥʟʦʨʦʤ „ , ʦʙʫʩʣʦʚʣʝʥʥʳʤ ʧʝʨʝʢʨʸʩʪʥʳʤ ʚʟʘʠʤʦʜʝʡ-

ʩʪʚʠʝʤ ʧʦʩʪʫʧʘʪʝʣʴʥʳʭ ʠ ʚʨʘʱʘʪʝʣʴʥʳʭ ʩʪʝʧʝʥʝʡ ʩʚʦʙʦʜʳ ʤʦʣʝʢʫʣ ʞʠʜʢʦ-

ʩʪʠ. ʇʨʠ ʵʪʦʤ ʚʢʣʘʜʳ ʩʘʤʠʭ ʧʦʩʪʫʧʘʪʝʣʴʥʳʭ ʠ ʚʨʘʱʘʪʝʣʴʥʳʭ ʩʪʝʧʝʥʝʡ ʩʚʦ-

ʙʦʜʳ ʪʘʢʞʝ ʫʯʠʪʳʚʘʶʪʩʷ ʯʝʨʝʟ ʭʘʨʘʢʪʝʨʥʦʝ ʚʨʝʤʷ ʨʝʣʘʢʩʘʮʠʠ †̞  ̕, ʦʧʨʝʜʝʣʷ-

ʝʤʦʝ ʚʳʨʘʞʝʥʠʝʤ (4.5). ʂʨʦʤʝ ʪʦʛʦ, ʧʦ ʚʳʨʘʞʝʥʠʷʤ (4.3) ʧʨʠ ʦʧʨʝʜʝʣʸʥʥʳʭ 
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ʟʥʘʯʝʥʠʷʭ ʪʝʥʟʦʨʘ „  ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠ ʟʥʘʯʝʥʠʷ ʪʝʥʟʦʨʦʚ ʎ  ʠ ʎ  .   

ʅʘʧʨʠʤʝʨ, ʚʩʪʘʚʣʷʷ (4.4) ʚ (4.3), ʤʦʞʝʤ ʥʘʡʪʠ 

„ ὼᴆȟ—ᴆ’
̞̕

̞  ̕
 , 

 ʠ ʩʦʚʝʨʰʝʥʥʦ ʘʥʘʣʦʛʠʯʥʦʝ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʎ . 

  ɺʦ ʚʪʦʨʦʡ ʛʣʘʚʝ ʥʘʤʠ ʙʳʣʠ ʧʦʣʫʯʝʥ rʙʦʣʝʝ ʢʦʨʨʝʢʪʥʝr ʚʳʨʘʞʝʥʠ ̫ʜʣʷ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ὃ  ̉  ὃ   (ʚʳʨʘʞʝʥʠʷ (2.30)), ʢʦʪʦʨʳʝ   ʩ 

ʫʯʸʪʦʤ ʦʙʦʟʥʘʯʝʥʠʷ (2.32) ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ 

ὃ ‘ί ὸ
ᴆȟ

 ‘ ὠὸ 
όὼᴆȟὸ

ὼ
‘ὠ ὸ
̃

ᴆȟ
‘ίὸ 
̃ ὶέὸόᴆ                    

ὃ ‘ί ὶ
ᴆȟ

‘ ὠὶ 
όὼᴆȟὸ

ὼ
‘ὠ ὶ
̃ 

ᴆȟ
 ‘ί ὶ
̃ ὶέὸόᴆ . 

     ɺʩʪʘʚʣʷʷ ʟʥʘʯʝʥʠʷ ὃ  ʠ ὃ   ʚ ʦʙʦʟʥʘʯʝʥʠʝ ὃ ὃ ὃ  , ʥʘʭʦʜʠʤ:  

  ὃ ‘ 
ᴆȟ

 ‘ 
ᴆȟ

 

              - ‘ 
̃ 

ᴆȟ
 ‘  

̃ ὶέὸόᴆ ;                               (4.6) 

ʛʜʝ,  ‘ ὖ ρ ρ Ƞ           

‘ ὖ ; 

‘ 
̃ ὖ ρ ;   (4.7)            

‘  
̃ .     

 ʇʦʜʩʪʘʚʣʷʷ (4.6) ʚ (4.4), ʧʦʣʫʯʠʤ ʩʣʝʜʫʶʱʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝ-

ʥʠʷ ʜʣʷ ʦʙʦʙʱʸʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʷʟʢʦʩʪʝʡ ʠʩʩʣʝʜʫʝʤʦʡ ʞʠʜʢʦʡ ʩʠʩʪʝ-

ʤʳ:            

– Ὥ’
 

̞̕
 ; – Ὥ’

 

̞̕
 ;   (4.8ʘ) 

– 
̃ Ὥ’  

̃

̞̕
;  – 
̃ Ὥ’  

̃

̞̕
 .   (4.8ʙ) 

ʆʧʨʝʜʝʣʷʷ ʨʝʘʣʴʥʳʝ ʠ ʤʥʠʤʳʝ ʯʘʩʪʠ ʵʪʠʭ ʦʙʦʙʱʸʥʥʳʭ ʚʳʨʘʞʝʥʠʡ ʧʦ 

ʚʳʰʝʠʣʦʞʝʥʥʦʡ ʩʪʘʥʜʘʨʪʥʦʡ ʩʭʝʤʝ –Ὥ’ –’ ‘’, ʦʧʨʝʜʝʣʠʤ ʜʠʥʘ-

ʤʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʷʟʢʦʩʪʝʡ (–’  ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʜʠʥʘʤʠ-
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ʯʝʩʢʠʝ ʤʦʜʫʣʠ ʫʧʨʫʛʦʩʪʠ (‘’  ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ  ʤʦʜʝʣʠ ʞʠʜʢʦʡ ʩʠʩʪʝʤʳ ʚ  

ʚʠʜʝ  

– ’
 

̞̕

 ; – ’
 

̞̕

 ;   (4.9ʘ) 

– 
̃ ’  

̃

̞̕

;  – 
̃ ’  

̃

̞̕

 ;  (4.9ʙ) 

‘ ’
 ̞̕

̞̕

 ; ‘ ’
 ̞̕

̞̕

 ;   (4.9ʚ) 

‘ 
̃ ’  

̃
̞̕

̞̕

;  ‘ 
̃ ’  

̃
̞̕

̞̕

.   (4.9ʛ) 

ɺʭʦʜʷʱʠʝ ʚ (4.9) ʩʪʘʪʠʯʝʩʢʠʝ ʤʦʜʫʣʠ ʫʧʨʫʛʦʩʪʠ ‘  ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʳ-

ʨʘʞʝʥʠʷʤʠ (4.7), ʘ ʭʘʨʘʢʪʝʨʥʳʝ ʚʨʝʤʝʥʘ ʨʝʣʘʢʩʘʮʠʠ †̞  ̕ʠ †  ʚʳʨʘʞʝʥʠʷʤʠ 

(4.5). ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʳʨʘʞʝʥʠʷ (4.10) - (4.16) ʧʦʟʚʦʣʷʶʪ ʠʩʩʣʝʜʦʚʘʪʴ ʜʠʥʘ-

ʤʠʯʝʩʢʠʝ ʚʷʟʢʦʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʩʣʦʞʥʳʭ ʞʠʜʢʠʭ ʩʠʩʪʝʤ, (ʛʜʝ ʦʙʤʝʥʥʳʝ 

ʤʝʞʜʫ ʧʦʩʪʫʧʘʪʝʣʴʥʳʤʠ ʠ ʚʨʘʱʘʪʝʣʴʥʳʤʠ ʩʪʝʧʝʥʷʤʠ ʩʚʦʙʦʜʳ ʤʦʣʝʢʫʣ ʨʝ-

ʣʘʢʩʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠʛʨʘʶʪ ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ) ʩ ʫʯʸʪʦʤ ʚʢʣʘʜʦʚ ʚʩʝʭ 

ʪʨʸʭ ʚʥʫʪʨʝʥʥʠʭ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ ʚʨʝʤʝʥʘʤʠ 

† , †  ʠ †, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʉʦʛʣʘʩʥʦ (4.9), ʜʠʥʘʤʠʯʝʩʢʠʝ ʚʷʟʢʦʫʧʨʫʛʠʝ ʧʘʨʘʤʝʪʨʳ ʤʥʦʛʦʘʪʦʤʥʳʭ 

ʞʠʜʢʦʩʪʝʡ ʠʤʝʶʪ ʜʚʝ ʨʝʣʘʢʩʘʮʠʦʥʥʳʝ ʦʙʣʘʩʪʠ: ʧʝʨʚʘʷ ʦʙʣʘʩʪʴ ʩ ’†̞ ͯ̕ρ; ʠ 

ʚʪʦʨʘʷ ʦʙʣʘʩʪʴ ʩ ’† ρͯȢ ʇʨʠ ʵʪʦʤ ʦʙʣʘʩʪʴ ʨʝʣʘʢʩʘʮʠʠ ’†̞ ͯ̕ρ ʩ ʫʯʸʪʦʤ 

ʫʩʣʦʚʠ ̫ ȟ Ḻρ ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʦʙʣʘʩʪʠ ʙʦʣʝʝ  ʚʳʩʦʢʠʭ ʯʘʩʪʦʪ, ʪʘʢ 

ʢʘʢ †̞̕  
† Ḻ†. (ɺ ʨʝʣʘʢʩʘʮʠʦʥʥʦʤ ʩʦʦʪʥʦʰʝʥʠʝ ’† ͯρ ʯʝʤ ʤʝʥʴʰʝ 

ʟʥʘʯʝʥʠʝ ʚʨʝʤʝʥʠ ʨʝʣʘʢʩʘʮʠʠ †, ʪʝʤ ʙʦʣʴʰʝ ʟʥʘʯʝʥʠʝ ʯʘʩʪʦʪ r’.). ʆʜʥʘʢʦ  

ʚʳʧʦʣʥʝʥʠʝ ʫʩʣʦʚʠ ̫ Ḻρ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʜʣʷ ʞʠʜʢʦʩʪʝʡ ʩ ʦʯʝʥʴ ʩʣʦʞ-

ʥʦʡ ʬʦʨʤʦʡ ʤʦʣʝʢʫʣ. ɺ ʨʝʘʣʴʥʦʩʪʠ ʚ ʦʙʳʯʥʳʭ ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʷʭ ʩʦ-

ʛʣʘʩʥʦ ʧʨʠʚʝʜʸʥʥʦʡ ʠʝʨʘʨʭʠʠ ʚʨʝʤʸʥ, ʜʘ ʠ ʩʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʰʠʭ ʯʠʩ-

ʣʝʥʥʳʭ ʨʘʩʯʸʪʦʚ ʜʣʷ ʞʠʜʢʦʛʦ ʢʠʩʣʦʨʦʜʘ ʠ ʘʟʦʪʘ, ʥʘʠʤʝʥʴʰʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ 

†  , ʠ   ρ (ʩʤ. ʨʠʩ. 4.1). 
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 ɺ ʩʣʝʜʫʶʱʠʭ ʨʘʟʜʝʣʘʭ ʛʣʘʚʳ ʚʳʨʘʞʝʥʠʷ (4.9) ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʥʝʧʦʣʷʨʥʳʭ ʠ ʧʦʣʷʨʥʳʭ 

ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ.  

 

4.2. ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ  

ʥʝʧʦʣʷʨʥʳʭ ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ 

 

ʆʩʥʦʚʥʳʤʠ ʪʝʧʣʦʬʠʟʠʯʝʩʢʠʤʠ  ʧʘʨʘʤʝʪʨʘʤʠ,  ʩʚʷʟʘʥʥrʤʠ ʩʦ ʩʪʨʫʢʪʫ-

ʨʦʡ ʞʠʜʢʦʩʪʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʤʦʣʝʢʫʣ ʚ ʥʠʭ, ʷʚʣʷʶʪʩʷ ʚʥʫʪʨʝʥʷʷ ʵʥʝʨ-

ʛʠ ̫Ὡ, ʜʘʚʣʝʥʠʷ ὖ ʠ  ὖ, ʭʘʨʘʢʪʝʨʥʳʝ ʚʨʝʤʝʥʘ ʨʝʣʘʢʩʘʮʠʠ † , †  ʠ † . 

ɺʥʫʪʨʝʥʥʷʷ ʵʥʝʨʛʠʷ ʠ ʜʘʚʣʝʥʠʷ ʞʠʜʢʦʩʪʠ ʚ ʨʘʤʢʘʭ ʥʘʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʳʨʘʞʝʥʠʷʤʠ (3.30), ʢʦʪʦʨʳʝ ʚ ʙʝʟʨʘʟʤʝʨʥʳʭ ʧʝʨʝʤʝʥʥʳʭ 

ʤʦʞʥʦ ʧʝʨʝʧʠʩʘʪʴ ʚ ʚʠʜʝ 

ὩὝȟ” ὲὝρ τ ɮ᷿ὶȟ—Ὣ ὶȟ—ίὭὲ—Ὠ— ὶὨὶ                          (4.10ʘ) 

 ὖ Ὕȟὲ ὲὝρ ᷿
ȟ
Ὣ ὶȟ—ίὭὲ—Ὠ—ὶὨὶȟ ,                        (4.10ʙ) 

ὖὝȟὲ ὲὝρ ὄ᷿
ȟ
Ὣ ὶȟ—ίὭὲ —Ὠ—ὶὨὶȟ                     (4.10ʙ) 

ɺʭʦʜʷʱʠʝ ʚ (4.9) ʤʦʜʫʣʠ ʫʧʨʫʛʦʩʪʠ ʩʦʛʣʘʩʥʦ (4.7) ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʨʦ-

ʠʟʚʦʜʥʳʤʠ (4.10) ʧʦ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʩʦʩʪʦʷʥʠʷ, ʢʦʪʦʨʳʝ ʚ 

ʙʝʟʨʘʟʤʝʨʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʠʤʝʶʪ ʚʠʜ: 

ὧ
 ᴆȟᴆȟ

ὲᶻ
ᶻ

ᶻ ᷿ˡὶȟ— Ὣ̏ ὶȟ—ὶὨὶὨ—;                               (4.11ʘ) 

ὲᶻ
ᶻ

ᶻ ᷿
ˡ ȟ

Ὣ̏ ὶȟ—ὶὨὶὨ—;                                             (4.11ʙ) 

ὲᶻ
ᶻ

ᶻ ᷿
ˡ ȟ

Ὣ̏ ὶȟ—ὦὶὨὶὨ—;                                           (4.11ʚ) 

‐Ὕᶻ ψὲᶻ᷿
ˡ ȟ

Ὣ̏ ὶȟ—ὶὨὶὨ—  ;                                                        (4.11ʛ)       

‐Ὕᶻ ψὲᶻ᷿
ˡ ȟ

Ὣ̏ ὶȟ—ὦὶὨὶὨ— .                                                      (4.11ʜ)      

ɺʭʦʜʷʱʠʝ ʚ (4.9) ʭʘʨʘʢʪʝʨʥʳʝ ʚʨʝʤʝʥʘ ʨʝʣʘʢʩʘʮʠʠ, ʜʣʷ ʢʦʪʦʨʳʭ                       

†̞̕  
 , ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʳʨʘʞʝʥʠʷʤʠ 

 † ȟ  †   ʠ † = 
Ѝ

.                                    (4.12) 
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ɺʭʦʜʷʱʠʝ ʚ ʵʪʠ ʚʳʨʘʞʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪ rʚʥʫʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʚ ʙʝʟʨʘʟʤʝʨ-

ʥʳʭ ʧʝʨʝʤʝʥʳʭ ʤʦʞʝʤ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ   


τ‐†

„ς
 ᷿   

Ȣ
Ὣ ὶȢ—ὶὨὶÓÉÎ—Ὠ—ȟ;                                 (4.12ʘ) 

 τ‐†᷿  ὥ 
ȟ

Ὣ ὶὶὨὶÓÉÎ—Ὠ— ȟ ;                               (4.12ʙ) 

 
τ‐†

„
 ᷿  

Ȣ
ὥ 

Ȣ
Ὣ ὶȟ—ὶὨὶÓÉÎ—Ὠ— .                  (4.12ʚ) 

ʂʘʢ ʚʠʜʥʦ, ʠ ʟʜʝʩʴ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʷʟʢʦʫʧʨʫʛʠʭ 

ʩʚʦʡʩʪʚ ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ ʥʘ ʦʩʥʦʚʝ ʚʳʨʘʞʝʥʠʷ (4.9) ʩʚʦʜʷʪʩʷ ʢ ʚʳ-

ʙʦʨʫ ʧʦʪʝʥʮʠʘʣʘ ʤʝʞʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ˡὶȟ— ʠ ʨʘʚʥʦʚʝʩ-ʥʦʡ 

ʨʘʜʠʘʣʴʥʦʡ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʦʣʝʢʫʣ  Ὣ̏ ὶȟ—. ʊʘʢ ʢʘʢ ʨʘʩʩʤʘ-

ʪʨʠʚʘʝʤʳʝ ʥʘʤʠ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʞʠʜʢʦʩʪʠ ʩʦʩʪʦʷʪ ʠʟ ʞʸʩʪʢʠʭ ʤʦʣʝʢʫʣ 

ʧʨʦʠʟʚʦʣʴʥʦʡ ʬʦʨʤʳ, ʪʦ ʜʣʷ ʦʧʠʩʘʥʠʷ ʨʘʚʥʦʚʝʩʥʳʭ ʩʪʨʫʢʪʫʨʥʳʭ ʩʚʦʡʩʪʚ 

ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ ʙʫʜʝʤ ʧʦʣʴʟʦʚʘʪʴʩʷ ʩʭʝʤʦʡ (3.22) - (3.24). ʊʦʣʴʢʦ 

ʟʜʝʩʴ ʚ ʢʘʯʝʩʪʚʝ ʧʦʪʝʥʮʠʘʣʘ ʤʝʞʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʙʫʜʝʤ ʠʩ-

ʧʦʣʴʟʦʚʘʪʴ ʙʦʣʝʝ ʩʣʦʞʥʳʝ, ʟʘʚʠʩʷʱʠʝ ʦʪ ʫʛʣʦʚʦʡ ʦʨʠʝʥʪʘʮʠʠ ʤʦʣʝʢʫʣ ʧʦʪʝʥ-

ʮʠʘʣ rʤʝʞʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ɼʣʷ ʫʧʨʦʱʝʥʠ ̫ʠ ʢʦʥʢʨʝʪʠʟʘʮʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʞʠʜʢʠʭ ʦʙʲʝʢʪʦʚ ʫʩ-

ʣʦʚʥʦ ʨʘʟʜʝʣʠʤ ʠʭ ʥʘ ʧʦʣʷʨʥʳʝ ʠ ʥʝʧʦʣʷʨʥʳʝ ʤʥʦʛʦʘʪʦʤʥʳʝ ʞʠʜʢʦʩʪʠ ʠ 

ʨʘʩʩʤʦʪʨʠʤ ʪʦʣʴʢʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ. ʂ ʧʦʣʷʨʥʳʤ ʞʠʜʢʦʩʪʷʤ ʤʳ ʦʪʥʝʩʣʠ 

ʤʥʦʛʦʘʪʦʤʥʳʝ ʞʠʜʢʦʩʪʠ, ʤʦʣʝʢʫʣʳ, ʢʦʪʦʨʳʭ, ʠʤʝʶʪ ʷʚʥʦ ʚʳʨʘʞʝʥʥʳʝ ʵʣʝʢ-

ʪʨʠʯʝʩʢʠʝ ʠʣʠ ʤʘʛʥʠʪʥʳʝ ʜʠʧʦʣʠ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʥʠʤʠ ʩʫʱʝʩʪʚʝʥ-

ʥʦ ʟʘʚʠʩʠʪ ʦʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠʣʠ ʤʘʛʥʠʪʥʳʭ ʜʠʧʦʣʝʡ. 

ʕʣʝʢʪʨʠʯʝʩʢʠʝ ʠ ʤʘʛʥʠʪʥʳʝ ʤʦʤʝʥʪʳ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʧʦʨʷʜʢʘ (ʢʚʘʜʨʫʧʦʣʴ-

ʥʳʝ, ʦʢʪʫʧʦʣʴʥʳʝ ʠ ʜʨʫʛʠʝ) ʥʘʤʠ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ. ɺʩʝʭ ʜʨʫʛʠʝ ʞʠʜʢʦʩʪʠ 

ʦʪʥʝʩʸʤ ʢ ʥʝʧʦʣʷʨʥʳʤ ʤʥʦʛʦʘʪʦʤʥʳʤ ʞʠʜʢʦʩʪʷʤ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʰʠʭ ʨʝʟʫʣʴʪʘʪʦʚ (ʚʳʨʘʞʝʥʠʡ (4.9)) ʜʣʷ ʦʧʠʩʘʥʠʷ ʜʠ-

ʥʘʤʠʯʝʩʢʠʭ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʧʦʣʷʨʥʳʭ ʠ ʥʝʧʦʣʷʨʥʳʭ ʤʥʦʛʦʘʪʦʤʥʳʭ 

ʞʠʜʢʦʩʪʝʡ ʦʙʦʩʥʦʚʳʚʘʶʪʩʷ:  

-ʚʳʙʦʨʦʤ ʧʦʪʝʥʮʠʘʣʘ ʤʝʞʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ;  
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-ʧʨʝʜʧʦʣʦʞʝʥʠʝʤ ʦ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʷ (4.1) ʜʣʷ ʦʙʝʠʭ ʪʠʧʦʚ ʤʥʦʛʦ-

ʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ, ʪ.ʝ. ʧʨʠʟʥʘʥʠʝ ʦʧʨʝʜʝʣʷʶʱʝʡ ʨʦʣʠ ʠʥʪʝʨʬʝʨʝʥʮʠʦʥʥʳʭ  

ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʭʘʨʘʢʪʝʨʥʳʤ ʚʨʝʤʝʥʝʤ ʨʝʣʘʢʩʘʮʠʠ ʚ ʤʥʦʛʦ-

ʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʷʭ;  

-ʦʧʨʝʜʝʣʷʶʱʝʡ ʨʦʣʴ  ʁʪʨʘʥʩʣʷʮʠʦʥʥʳʭ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʥʝʧʦʣʷʨʥʳʭ ʞʠʜʢʦʩʪʷʭ († Ḻ†  ʠ †̞ Ȣ̕ ) ʠ ʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʦʣɹʁ 

ʚʨʘʱʘʪʝʣʴʥʳʭ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʦʣʷʨʥʳʭ ʞʠʜʢʦʩʪʷʭ († Ḻ †   

ʠ  †̞ Ȣ̕ ). 

 ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʦʩʪʳʭ ʤʦʜʝʣʝʡ ʥʝʧʦʣʷʨʥʳʭ ʞʠʜʢʦʩʪʝʡ ʨʘʩʩʤʦʪ-

ʨʠʤ ʜʚʫʭʘʪʦʤʥʳʝ ʞʠʜʢʦʩʪʠ ï ʞʠʜʢʠʡ ʢʠʩʣʦʨʦʜ ʆ2 ʠ ʞʠʜʢʠʡ ʘʟʦʪ ὔ . ɼʣʷ ʧʦ-

ʪʝʥʮʠʘʣʘ ʧʘʨʥʦʛʦ ʤʝʞʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʣʝʢʫʣ ʥʝʧʦʣʷʨʥʳʭ 

ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ ʠʩʧʦʣʴʟʫʝʤ ʧʦʪʝʥʮʠʘʣ ɸʜʭʘʤʦʚʘ-ʏʘʩʦʚʩʢʠʭ [97] 

ɮὶȟ—

Ðȟ                                                                            ʝʩʣʠ    ὶ ρȠ

τ‐—    ȟ  ȟ  ȟ  ȟ  ȟ  ȟ ȟʝʩʣʠ ρ ὶ ÐȢ
   (4.13) 

ʛʜʝ  ɮὶȟ—
ȟ

ˍ
 ï ʙʝʟʨʘʟʤʝʨʥʳʡ ʧʦʪʝʥʮʠʘʣ ɸʜʭʘʤʦʚʘ ï ʏʘʩʦʚʩʢʠʭ; 

          ‐— ʀ̱ ρ …ÃÏÓ— ϳ  ;  …  ; ɾ ᷆; 

„—  ȟ—  ȟ— ȟ  ρ
ρ

ς

ÃÏÓ—  ÃÏÓ— 

ρ …ÃÏÓ—  

ÃÏÓ—  ÃÏÓ— 

ρ …ÃÏÓ—  
 

ʀ̱-ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʧʘʨʘʤʝʪʨ-ʛʣʫʙʠʥʘ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʷʤʳ, ὶ ὼ ʎ ϳ -

ʙʝʟʨʘʟʤʝʨʥʦʝ ʚʟʘʠʤʥʦʝ ʨʘʩʩʪʦʷʥʠʝ, ʎ - ʤʘʣʘʷ ʦʩʴ ʵʣʣʠʧʩʦʠʜʘʣʴʥʳʭ ʤʦʣʝʢʫʣ, 

ɾ ᷆ - ʦʪʥʦʰʝʥʠʝ ʜʣʠʥʳ ʠ ʪʦʣʱʠʥʳ ʤʦʣʝʢʫʣ,  ʃ ȟʃ  ȟʃ  - ʫʛʣʳ ʤʝʞʜʫ ʜʣʠʥ-

ʥʳʤʠ ʦʩʷʤʠ ʤʦʣʝʢʫʣ k ʠ l ʩ ʚʝʢʪʦʨʦʤ, ʩʦʝʜʠʥʷʶʱʠʤ ʠʭ ʮʝʥʪʨʳ (Òᴆ. 

 ɽʩʣʠ ʤʦʣʝʢʫʣʳ ʞʠʜʢʦʩʪʠ ʩʬʝʨʠʯʝʩʢʠʝ ɾ ρ;  ʎ ʎ᷆ „Ƞ „—  ȟ—  ȟ— ȟ

ρ;  — ȟḳπȠ‐— ḳρ, ʪʦ ʧʦʪʝʥʮʠʘʣ ɸʜʭʘʤʦʚʘ-ʏʘʩʦʚʩʢʠʭ ʧʝʨʝʭʦʜʠʪ ʚ ʧʦʪʝʥʮʠ-

ʘʣ ʃʝʥʥʘʨʜʘ-ɼʞʦʥʩʘ.  

 ɺ ʢʘʯʝʩʪʚʝ ʫʛʣʦʚʳʭ ʢʦʦʨʜʠʥʘʪ ʥʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥ  rʫʛʣʳ ʕʡʣʝʨʘ. ʇʨʠ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʫʛʣʦʚ ʕʡʣʝʨʘ ʩ ʫʛʣʘʤʠ ʚ ʧʦʪʝʥʮʠʘʣʝ ɸʜʭʘʤʦʚʘ-ʏʘʩʦʚʩʢʠʭ 

ʧʨʝʜʧʦʣʘʛʘʣʠ: ʃ — ;  ʃ • ;  ʃ  .  



  

90 

 

 ʀʩʧʦʣʴʟʫʷ ʪʝʧʝʨʴ ʟʥʘʯʝʥʠʝ ʤʦʣʝʢʫʣʷʨʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʞʠʜʢʦʛʦ ʢʠʩʣʦ-

ʨʦʜʘ [35] „ σȟυρϽρπ Ƞ̍ ‐ πȟρυωρπ ɼʞ; † †ǿρπ  ̒; ά υȟσςÖ 

ρπ ̋,̄ ʧʨʠʚʝʜʸʤ ʚʳʨʘʞʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʠʥʘʤʠʯʝʩʢʠʭ ʪʝʧʣʦʬʠʟʠ-

ʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ (4.12) ʢ ʫʜʦʙʥʳʤ ʜʣʷ ʠʩʩʣʝʜʦ-

ʚʘʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʤ ʚʷʟʢʦʫʧʨʫʛʠʤ ʩʚʦʡʩʪʚʘʤ ʞʠʜʢʦʛʦ ʢʠʩʣʦʨʦʜʘ ʬʦʨʤʘʤ:                                                

˟ ˍ

ˎ
 Ὕ ρρυȟςυ Ὕȟ̠  ʠ ὲ ὲ ττȟρϽρπȟ

̍
 ;            (4.14)   

             ὄ†ǿ᷿  
ȟ

Ὣ ὶȟ—ὶὨὶÓÉÎ—Ὠ—ȟ
̋̄
 ̒;                           (4.15ʘ) 

             ὄ †ǿ᷿  ὥ 
ȟ

Ὣ ὶȟ—ὶὨὶÓÉÎ—Ὠ— ȟ
̋̄̍

̒
 ;                 (4.15ʙ) 

             ὄ †ǿ᷿  
ȟ

ὥ 
ȟ
Ὣ ὶȟ—ὶὨὶÓÉÎ—Ὠ— , 

̋̄̍

̒
.        (4.15ʚ   

ὄ πȢςψρπ  
̋̄

̒
,  ὄ τ‐† πȢσυρπ  

̋̄̍

̒
,  

 ὄ πȢρψρπ
̋̄̍

̒
Ȣ                                                                        (4.15ʛ) 

 ɿʘʤʝʪʠʤ, ʩʦʛʣʘʩʥʦ ʵʪʠʭ ʜʘʥʥʳʭ, ʧʦʨʷʜʢʠ ʭʘʨʘʢʪʝʨʥʳʭ ʚʨʝʤʸʥ                   

ʨʝʣʘʢʩʘʮʠʠ †
υά

σὸὸ
σȟρχϽρπ  ʩ, †

υὍ

σὶὶ
ρςȟτυϽρπρρʩ, ʠ                                 

† = 
Ѝ

φȟυρϽρπ  ʩ ʙʝʟ ʫʯʸʪʘ ʚʢʣʘʜʦʚ ʠʥʪʝʛʨʘʣʦʚ ʜʣʷ ʞʠʜʢʦʛʦ 

ʢʠʩʣʦʨʦʜʘ ʧʦʯʪʠ ʦʜʠʥʘʢʦʚʳ. ʊʘʢ ʯʪʦ ʩ ʙʦʣʴʰʠʤ ʪʨʫʜʦʤ ʠ ʦʛʦʚʦʨʢʦʡ  ʤʦʞʥʦ 

ʦʙʦʩʥʦʚʘʪʴ ʚʳʧʦʣʥʝʥʠʝ ʫʩʣʦʚʠʡ  † Ḻ†  ʠ † Ḻ†, ʘ ʫʩʣʦʚʠʝ † Ḻ†  

ʟʜʝʩʴ ʜʣʷ ʧʨʦʩʪʳʭ ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ ʥʝ ʚʳʧʦʣʥʷʝʪʩʷ, ʦ ʯʝʤ ʙʳʣʦ ʩʢʘ-

ʟʘʥʦ ʚʳʰʝ (†  ï ʩʘʤʦʝ ʢʦʨʦʪʢʦʝ ʚʨʝʤʷ ʨʝʣʘʢʩʘʮʠʠ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʞʠʜʢʦ-

ʩʪʝʡ.). 

ʇʦʩʢʦʣʴʢʫ ʜʣʷ ʥʝʧʦʣʷʨʥʳʭ ʞʠʜʢʦʩʪʝʡ ʚʢʣʘʜʳ ʚʨʘʱʘʪʝʣʴʥʳʭ ʨʝʣʘʢʩʘ-

ʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʣʘʛʘʣʠʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤʠ, ʥʠʞʝ ʥʘ ʨʠʩ. 4.1 ʧʨʠʚʝʜʝ-

ʥʳ ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʨʘʩʯʸʪʘ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥ-

ʪʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ (  ʠ  -ʩʧʣʦʰʥʳʝ) ʠ ʭʘʨʘʢʪʝʨʥʳʝ ʚʨʝʤʸʥʘ ʨʝʣʘʢ-

ʩʘʮʠʠ (†̞  ̕ȟ†ȟ† -ʨʘʩʩʯʠʪʘʥʥʳʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʪʝʥʮʠʘʣʘ  
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ɸʜʭʘʤʦʚʘ-ʏʘʩʦʚʩʢʠʭ (4.13) ʚ ʞʠʜʢʦʤ ʢʠʩʣʦʨʦʜʝ ʜʣʷ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʧʣʦʪʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ. ʈʘʩʯʸʪʳ ʧʨʦʚʝʜʝʥʳ ʧʦ 

ʬʦʨʤʫʣʘʤ (4.15) ʠ ʚʳʨʘʞʝʥʠʷʤ ʭʘʨʘʢʪʝʨʥʳʭ ʚʨʝʤʸʥ ʨʝʣʘʢʩʘʮʠʠ ʙʝʟ ʧʦʧʨʘʚʢʠ 

ʠ ʧʦʜʛʦʥʢʠ. 

 

 
 

ʈʠʩ. 4.1. ʊʝʤʧʝʨʘʪʫʨʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʭʘʨʘʢʪʝʨʥʳʭ ʚʨʝʤʸʥ ʨʝʣʘʢʩʘʮʠʠ 

(†̞  ̕ȟ†ȟ†  ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ  (ȟ ) 

ʜʣʷ ʞʠʜʢʦʛʦ ʢʠʩʣʦʨʦʜʘ. 

 

ʇʘʜʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʨʝʥʠʷ ʠ ʨʦʩʪ ʭʘʨʘʢʪʝʨʥʳʭ ʚʨʝʤʸʥ ʨʝʣʘʢʩʘʮʠʠ 

ʚʧʦʣʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʚʳʰʝʫʧʦʤʷʥʫʪʳʤ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʧʦʚʝʜʝʥʠʷʤ ʵʪʠʭ 

ʧʘʨʘʤʝʪʨʦʚ ʚ ʞʠʜʢʦʩʪʷʭ. ʇʨʠ ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʞʠʜʢʦʩʪʠ ʢʘʢ ʙʳ ʩʪʘ-

ʥʦʚʷʪʩʷ ʙʦʣʝʝ ʨʳʭʣʳʤʠ ʠ ʚʥʫʪʨʝʥʥʝʝ ʪʨʝʥʠʝ ʚ ʥʠʭ ʫʤʝʥʴʰʘʝʪʩʷ. ʋʚʝʣʠʯʝʥʠʝ 

ʭʘʨʘʢʪʝʨʥʳʭ ʚʨʝʤʸʥ ʨʝʣʘʢʩʘʮʠʠ ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘʪʫʨʳ ʛʦʚʦʨʠʪ ʦ ʪʝʨʤʠʯʝ-

ʩʢʦʤ ʭʘʨʘʢʪʝʨʝ ʧʨʝʜʩʪʘʚʣʷʝʤʳʭ ʠʤʠ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

  ʇʦʯʪʠ ʘʥʘʣʦʛʠʯʥʳʝ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʨʦʷʚʣʷʶʪ ʢʦʵʬʬʠ-

ʮʠʝʥʪʳ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʠ ʭʘʨʘʢʪʝʨʥʳʝ ʚʨʝʤʝʥʘ ʨʝʣʘʢʩʘʮʠʠ ʚ ʞʠʜʢʦʤ 

ʘʟʦʪʝ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 4.2.  ʅʝʙʦʣʴʰʠʝ ʨʘʟʣʦʤʳ ʚ ʢʨʠʚʳʭ  
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ʈʠʩ. 4.2. ʊʝʤʧʝʨʘʪʫʨʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ 

(ȟ ) ʠ ʭʘʨʘʢʪʝʨʥʳʭ ʚʨʝʤʸʥ ʨʝʣʘʢʩʘʮʠʠ (†̞  ̕ȟ†ȟ†  ʜʣʷ ʞʠʜʢʦʛʦ ʘʟʦʪʘ. 

 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʞʠʜʢʦʛʦ ʘʟʦʪʘ, ʚʠʜʠʤʦ, ʩʚʷʟʘʥ rʩ ʨʘʟ-

ʙʨʦʩʘʥʥʦʩʪʴʶ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ                    

ʠ ʧʣʦʪʥʦʩʪʠ.  ɺ ʮʝʣʦʤ, ʩʦʛʣʘʩʥʦ ʦʙʱʝʛʦ ʚʳʨʘʞʝʥʠʷ (4.15), ʟʥʘʯʝʥʠʷ ʜʠʥʘʤʠ-

ʯʝʩʢʠʭ ʚʷʟʢʦʫʧʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ ʞʠʜʢʦʛʦ ʘʟʦʪʘ ʠ ʞʠʜʢʦʛʦ ʢʠʩʣʦʨʦʜʘ ʤʦʛʫʪ 

ʦʪʣʠʯʘʪʴʩʷ ʪʦʣʴʢʦ ʟʥʘʯʝʥʠʷʤʠ ʧʦʩʪʦʷʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ‐ȟ„ȟά ʜʣʷ ʵʪʠʭ ʞʠʜ-

ʢʦʩʪʝʡ.  

ɺ ʪʘʙʣ. 4.1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʨʘʩʯʸʪʘ ʟʘʚʠʩʠʤʦʩʪʠ 

ʭʘʨʘʢʪʝʨʥʳʭ ʚʨʝʤʸʥ ʨʝʣʘʢʩʘʮʠʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ  ʞʠʜ-

ʢʦʛʦ ʘʟʦʪʘ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʪʨʝʭ ʟʥʘʯʝʥʠʷʭ ʧʣʦʪʥʦʩʪʠ (” 848  ʢʛ/ ʤ3, 

” 774  ʢʛ/ ʤ3 ” 623  ʢʛ/ ʤ3).  ʂʘʢ ʚʠʜʥʦ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ ʟʥʘʯʝʥʠʷ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʨʝʥʠʷ ʨʘʩʪʫʪ, ʘ ʟʥʘʯʝʥʠʝ ʭʘʨʘʢʪʝʨʥʳʭ ʚʨʝʤʸʥ ʨʝʣʘʢʩʘʮʠʠ 

ʫʤʝʥʴʰʘʶʪʩʷ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʪʤʝʯʝʥʥʳʤ ʚʳʰʝ ʭʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʞʠʜ-

ʢʦʩʪʝʡ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ. ɿʘʤʝʪʥʦ ʠ ʩʣʘʙʦʝ ʠʟʤʝʥʝʥʠʝ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥ-

ʪʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʠ ʭʘʨʘʢʪʝʨʥʳʭ ʚʨʝʤʸʥ ʨʝʣʘʢʩʘʮʠʠ ʞʠʜʢʦʛʦ ʘʟʦʪʘ ʩ 

ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʧʣʦʪʥʦʩʪʠ. ʕʪʦ, 

ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʦʜʥʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ, ʩʚʝʜʠʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʧʨʝʜʝʣʷʶʱʝʡ 
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ʨʦʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʣʝʢʫʣ ʚ ʭʘʨʘʢʪʝʨʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʜʠʩʩʠʧʘʪʠʚʥʳʭ 

ʚʷʟʢʦʫʧʨʫʛʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʞʠʜʢʦʩʪʷʭ 

 

ʊʘʙʣʠʮʘ 4.1 

  ʈʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʨʘʩʯʸʪʘ ʟʘʚʠʩʠʤʦʩʪʝʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʥʫʪʨʝʥʥʝʛʦ 

ʪʨʝʥʠʷ ʠ ʭʘʨʘʢʪʝʨʥʳʭ ʚʨʝʤʝʥ ʨʝʣʘʢʩʘʮʠʠ ʜʣʷ ʞʠʜʢʦʛʦ ʘʟʦʪʘ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ 

ʧʨʠ ʪʨʸʭ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʧʣʦʪʥʦʩʪʠ ʧʦ ʬʦʨʤʫʣʘʤ (4.12) ʠ (4.15) 

 

 

 T(K) 

ɓtt Ā10
-13  

ʢʛĀʤ/ʩ 

ɓtr Ā10
-24 

 ʢʛĀʤ/c 
ŰttĿ10

-13 ʩ ŰtrĿ10
-13 ʩ Ű2tr / Űtt 

” 848  ʢʛ/ ʤ3 

68,08 0,4400 1,3802 10,5717 21,1962 42,4983 

70,23 0,4256 1,3378 10,9273 21,8673 43,7600 

80 0,3755 1,1900 12,3861 24,5828 48,7897 

90 0,3410 1,0889 13,6398 26,8649 52,9130 

100 0,3166 1,0181 14,6889 28,7342 56,2094 

110 0,2988 0,9665 15,5675 30,2689 58,8538 

115 0,2916 0,9458 15,9522 30,9314 59,9761 

120 0,2853 0,9277 16,3048 31,5334 60,9854 

” 774  ʢʛ/ ʤ3 

68,08 0,3281 1,0292 14,1762 28,4232 56,9884 

70,23 0,3174 0,9977 14,6530 29,3231 58,6804 

80 0,2800 0,8874 16,6092 32,9645 65,4251 

90 0,2543 0,8121 18,2904 36,0247 70,9541 

100 0,2361 0,7592 19,6971 38,5313 75,3746 

110 0,2228 0,7207 20,8753 40,5893 78,9206 

115 0,2174 0,7053 21,3912 41,4777 80,4256 

120 0,2127 0,6918 21,8640 42,2849 81,7788 

” 623  ʢʛ/ ʤ3 

68,08 0,1831 0,5743 25,4063 50,9396 102,1338 

70,23 0,1771 0,5567 26,2609 52,5523 105,1656 

80 0,1563 0,4952 29,7668 59,0785 117,2538 

90 0,1419 0,4531 32,7798 64,5629 127,1627 

100 0,1318 0,4236 35,3009 69,0551 135,0846 

110 0,1243 0,4022 37,4124 72,7435 141,4402 

115 0,1213 0,3935 38,3369 74,3357 144,1378 

120 0,1187 0,3860 39,1843 75,7824 146,5631 
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ɻʨʘʬʠʢʠ ʟʘʚʠʩʠʤʦʩʪʝʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʠ ʭʘʨʘʢʪʝʨ-

ʥʳʭ ʚʨʝʤʸʥ ʨʝʣʘʢʩʘʮʠʠ ʜʣʷ ʞʠʜʢʦʛʦ ʘʟʦʪʘ ʠ ʢʠʩʣʦʨʦʜʘ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠ 

ʪʨʸʭ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʧʣʦʪʥʦʩʪʠ ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩ. 4.3 ʠ ʨʠʩ.4.4. 

 

 

 

ʈʠʩ. 4.3. ʊʝʤʧʝʨʘʪʫʨʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ɓtr 

(ʩʧʣʦʰʥʳʝ) ʠ ʚʨʝʤʝʥʠ ʨʝʣʘʢʩʘʮʠʠ Űtr 

(ʧʫʥʢʪʠʨʥʳʝ) ʞʠʜʢʦʛʦ ʘʟʦʪʘ ʧʨʠ 

ʧʣʦʪʥʦʩʪʷʭ (ʢʛ/ʤ3): I-623; II -774; III -

848. 

ʈʠʩ.4.4. ʊʝʤʧʝʨʘʪʫʨʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ 

(ʩʧʣʦʰʥʳʝ) ʠ ʚʨʝʤʝʥʠ ʨʝʣʘʢʩʘʮʠʠ 

(ʧʫʥʢʪʠʨʥʳʝ)   ʞʠʜʢʦʛʦ ʢʠʩʣʦʨʦʜʘ  

ʧʨʠ ʧʣʦʪʥʦʩʪʷʭ (ʢʛ/ʤ3): I- 1190;       

II - 1035; III - 813. 

 

ɼʣʷ ʦʙʦʩʥʘʚʘʥʠʷ ʵʪʦʛʦ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʜʣʷ ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ ʚ 

ʪʘʙʣ. 4.2 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʨʘʩʯʸʪʘ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʟʘʚʠʩʠ-

ʤʦʩʪʝʡ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʷʟʢʦʫʧʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ ʞʠʜʢʦʛʦ ʘʟʦʪʘ ʠ ʞʠʜʢʦʛʦ 

ʢʠʩʣʦʨʦʜʘ ʩ ʠʩʧʦʣʴʟʚʘʥʠʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʧʣʦʪ-

ʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ. ʂʘʢ ʠʟ ʪʘʙʣʠʮʳ,   ʚ ʵʪʦʤ ʠʟʦʙʘʨʥʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʠʤʝ-

ʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʠʥʠ ̫ʦʙʲʸʤʘ ʞʠʜʢʦʩʪʝʡ (ʚʟʘʠʤʥʦʛʦ ʨʘʩʩʪʦʷʥʠʷ ʤʦʣʝ-

ʢʫʣ), ʪʝʤʧʝʨʘʪʫʨʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʚʷʟʢʦʫʧʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ ʞʠʜʢʦʩʪʝʡ ʩʫ-

ʱʝʩʪʚʝʥʥʦ ʫʩʠʣʠʚʘʶʪʩʷ. 

ʅʘ ʨʠʩ. 4.1 ʠ 4.2 ʬʘʢʪʠʯʝʩʢʠ ʦʪʨʘʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʪʘʙʣ. 4.2 ʧʦ ʪʝʤʧʝʨʘ-

ʪʫʨʥʳʤ ʟʘʚʠʩʠʤʦʩʪʷʤ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʠ ʚʨʝʤʝʥʠ 

ʪʨʘʥʩʣʷʮʠʦʥʥʦʡ ʨʝʣʘʢʩʘʮʠʠ ʚ ʞʠʜʢʦʤ ʘʟʦʪʝ ʠ ʢʠʩʣʦʨʦʜʝ. ʅʘ ʧʦʩʣʝʜʥʝʤ 

ʩʪʦʣʙʮʝ ʪʘʙʣ. 4.1 ʠ 4.2 ʧʨʠʚʝʜʝʥ rʟʥʘʯʝʥʠ ̫ʵʬʬʝʢʪʠʚʥʳʭ ʚʨʝʤʸʥ ʨʝʣʘʢʩʘʮʠʠ 

ʜʣʷ ʥʝʧʦʣʷʨʥʳʭ ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ. 



  

95 

 

ɽʩʣʠ ʩʦʧʦʩʪʘʚʠʪ ɹʨʝʟʫʣʴʪʘʪʳ ʠʟʤʝʥʝʥʠ ̫ʭʘʨʘʢʪʝʨʥʳʭ ʚʨʝʤʸʥ ʨʝʣʘʢʩʘ-

ʮʠʠ ʞʠʜʢʦʛʦ ʘʟʦʪʘ ʚ ʨʘʩʩʤʦʪʨʝʥʥʦʤ ʜʠʘʧʘʟʦʥʝ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʪʦ  

ʊʘʙʣʠʮʘ 4.2 

ʈʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʨʘʩʯʸʪʘ ʟʘʚʠʩʠʤʦʩʪʝʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʥʫʪʨʝʥʥʝʛʦ 

ʪʨʝʥʠʷ ʠ ʭʘʨʘʢʪʝʨʥʳʭ ʚʨʝʤʝʥ ʨʝʣʘʢʩʘʮʠʠ ʜʣʷ ʞʠʜʢʦʛʦ ʘʟʦʪʘ ʠ ʞʠʜʢʦʛʦ ʢʠʩ-

ʣʦʨʦʜʘ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʣʦʪʥʦʩʪʠ ʧʦ ʬʦʨʤʫʣʘʤ (4.12) ʠ (4.15). 

ɾʠʜʢʠʡ ʘʟʦʪ 

 

T(K) 
r 
ʢʛ/ ʤ3 

ɓtt Ā10
12 

ʢʛ/ʩ 

ɓtr Ā10
24 

ʢʛĀʤ/c 
ŰttĀ10

13 ʩ ŰtrĀ10
12 ʩ Ű2tr / Űtt 

68,08 848 0,4400 1,3802 1,05717 2,1196 4,2497 

70,23 839 0,4105 1,2903 1,13296 2,2672 4,5370 

80 774 0,2800 0,8874 1,66092 3,2965 6,5427 

90 744 0,2262 0,7225 2,05585 4,0492 7,9753 

100 688 0,1692 0,5441 2,74874 5,3770 10,5183 

110 623 0,1243 0,4022 3,74124 7,2744 14,1442 

115 581 0,1031 0,3345 4,51008 8,7451 16,9569 

120 527 0,0817 0,2655 5,9636 11,0167 20,3514 

ɾʠʜʢʠʡ ʢʠʩʣʦʨʦʜ 
80 1190 0,6517 1,9618 0,8156 1,6169 3,2055 

90 1142 0,5013 1,5200 1,0602 2,0907 4,1228 

100 1090 0,3930 1,1996 1,3525 2,6492 5,1891 

110 1035 0,3123 0,9592 1,7021 3,3132 6,4493 

120 974 0,2481 0,7664 2,1423 4,1467 8,0265 

130 903 0,1941 0,6027 2,7381 5,2726 10,1531 

140 813 0,1453 0,4533 3,6572 7,0100 13,4365 

146 741 0,1163 0,3638 4,5688 8,7346 16,6987 

 

ʤʦʞʥʦ ʫʙʝʜʠʪʩʷ, ʯʪʦ ʧʨʠ ʬʠʢʩʠʨʦʦʚʘʥʥʳʤ ʟʥʘʯʝʥʠʷʤ ʧʣʦʪʥʦʩʪʠ ʟʥʘʯʝʥʠʷ †  

ʠʟʤʝʥʷʝʪʩʷ ʚ 1,54 ʨʘʟʘ, †  ʚ 1,49 ʨʘʟʘ ʠ †̞  ̕ ʚ 1,43 ʨʘʟʘ. ɸʥʘʣʦʛʠʯʥʳʝ ʠʟʤʝʥʝ-

ʥʠʷ †ȟ†ȟ†̞  ̕ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʧʣʦʪʥʦʩʪʠ ʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʨʘʚʥʳ 5,62, 5,20, 4,8 ʨʘʟʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʧʨʝʜʝʣʷʷ ʦʪʥʦʰʝ-

ʥʠʝ ʵʪʠʭ ʯʠʩʝʣ, ʤʦʞʥʦ ʫʚʠʜʝʪɹ, ʯʪʦ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʝʥʠ ̫ʦʙʲʸʤʘ ʫʩʠʣʠʚʘ-

ʝʪ ʪʝʤʧʝʨʘʪʫʨʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ †  ʚ 3,65,  †  ʚ 3,49 ʠ †̞  ̕ʚ 3,36 ʨʘʟʘ. 

ʀʟ ʵʪʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚʠʜʥʦ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʦʙʲʸʤʘ ʧʦʯʪʠ ʦʜʠʥʘʢʦʚʦ 

ʚʣʠʷʝʪ ʥʘ ʭʘʨʘʢʪʝʨ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʭʘʨʘʢʪʝʨʥʳʭ ʚʨʝʤʸʥ ʨʝʣʘʢ-

ʩʘʮʠʠ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʣʝʢʫʣ ʚ 

ʧʨʠʨʦʜʝ ʚʥʫʪʨʝʥʥʠʭ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʞʠʜʢʦʩʪʷʭ.  ʂʦʩʚʝʥʥʦ, ʥʦ 
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ʚʩʸ ʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʟʤʝʥʝʥʠʷ  †  ʫʢʘʟʳʚʘʝʪ ʥʘ ʙʦʣʝʝ 

ʦʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʮʝʥʪʨʘʣʴʥʳʭ (ʨʘʜʠʘʣʴʥʳʭ) ʩʠʣ ʚʟʘʠʤʦʜʝʡʩʪʚʠ ̫ʤʦʣʝ-

ʢʫʣ, ʢʦʪʦʨʳʝ ʫʯʠʪʳʚʘʶʪʩʷ ʯʝʨʝʟ ʩʣʫʯʘʡʥʳʝ ʩʠʣʳ Ὂ ὶ, ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʝ-

ʭʘʥʠʟʤʘ ʪʝʨʤʠʯʝʩʢʠʭ ʨʝʣʘʢʩʘʮʠʦʥʥʳʭ  ʧʨʦʮʝʩʩʦʚ ʚ ʥʝʧʦʣʷʨʥʳʭ  ʤʥʦʛʦʘʪʦʤ-

ʥʳʭ ʞʠʜʢʦʩʪʷʭ. 

ʀʩʧʦʣʴʟʫʷ ʟʥʘʯʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳʭ ʚʨʝʤʸʥ ʨʝʣʘʢʩʘʮʠʠ (†̞  ̕ȟ†ȟ†), ʠʩ-

ʭʦʜʷ ʠʟ ʚʳʨʘʞʝʥʠʷ (4.9) ʩ ʫʯʸʪʦʤ ʚʳʨʘʞʝʥʠʡ ʜʣʷ ʤʦʜʫʣʝʡ ʫʧʨʫʛʦʩʪʠ (4.7), 

ʫʨʘʚʥʝʥʠʡ ʩʦʩʪʦʷʥʠʷ (4.10), ʤʦʞʝʤ ʧʨʦʚʝʩʪʠ ʯʠʩʣʝʥʥʳʝ ʨʘʩʯʸʪʳ ʟʘʚʠʩʠʤʦ-

ʩʪʝʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʷʟʢʦʩʪʠ ʠ ʤʦʜʫʣʝʡ ʫʧʨʫʛʦʩʪʠ ʞʠʜʢʦʛʦ ʢʠʩʣʦʨʦʜʘ ʠ 

ʞʠʜʢʦʛʦ ʘʟʦʪʘ ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʣʦʪʥʦʩʪʠ. 

ɺ ʪʘʙʣ. 4.3 ʠ 4.4 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʨʘʩʯʸʪʘ ʟʘʚʠʩʠʤʦ-

ʩʪʝʡ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʟʥʘʯʝʥʠʡ ʩʜʚʠʛʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʷʟʢʦʩʪʠ –  ’ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʜʚʠʛʦʚʳʭ ʤʦʜʫʣʝʡ ʫʧʨʫʛʦʩʪʠ ‘ ’ ʦʪ 

ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʣʦʪʥʦʩʪʠ ʜʣʷ ʞʠʜʢʦʛʦ ʢʠʩʣʦʨʦʜʘ.  ʅʘ ʨʠʩ. 4.5 ʠ 4.6 ʧʨʠʚʝʜʝ-

ʥʳ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʷʟʢʦʩʪʠ ʠ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ 

ʞʠʜʢʦʛʦ ʢʠʩʣʦʨʦʜʘ ʧʨʠ ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʧʣʦʪʥʦʩʪʠ ʠ ʵʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʦ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʧʣʦʪʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ.  

ʊʘʙʣʠʮʘ 4.3 

 ɿʘʚʠʩʠʤʦʩʪʴ ʩʜʚʠʛʦʚʦʡ ʚʷʟʢʦʩʪʠ ʞʠʜʢʦʛʦ ʢʠʩʣʦʨʦʜʘ  

ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʣʦʪʥʦʩʪʠ 

–  ȟ̍ ˜Ͻ́̒ 

     ɟ, ʢʛ/ʤ3  

ʊ, ʂ 
1190 1142 1090 1035 974 903 813 741 

80 0,2560 0,2362 0,2209 0,2069 0,1939 0,1815 0,1693 0,1595 

90 0,2178 0,1999 0,1859 0,1730 0,1610 0,1496 0,1382 0,1292 

100 0,1896 0,1732 0,1602 0,1483 0,1372 0,1265 0,1158 0,1075 

110 0,1686 0,1535 0,1414 0,1303 0,1200 0,1100 0,0999 0,0921 

120 0,1525 0,1386 0,1275 0,1172 0,1076 0,0983 0,0888 0,0815 

130 0,1349 0,1225 0,1125 0,1033 0,0946 0,0862 0,0775 0,0708 

140 0,1197 0,1088 0,1000 0,0919 0,0842 0,0767 0,0689 0,0627 

146 0,1087 0,0989 0,0910 0,0837 0,0767 0,0699 0,0626 0,0569 

 

 

 

 



  

97 

 

ʊʘʙʣʠʮʘ 4.4 

ɿʘʚʠʩʠʤʦʩʪʴ ʩʜʚʠʛʦʚʦʛʦ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ ʞʠʜʢʦʛʦ ʢʠʩʣʦʨʦʜʘ  

ʦʪ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʣʦʪʥʦʩʪʠ 

 

  

ʈʠʩ. 4.5. ʊʝʤʧʝʨʘʪʫʨʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ 

ʩʜʚʠʛʦʚʦʡ ʚʷʟʢʦʩʪʠ ʞʠʜʢʦʛʦ ʢʠʩʣʦ-

ʨʦʜʘ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʩʦʛʣʘʩʦ-

ʚʘʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʪʝʤʧʝʨʘʪʫʨʳ ʠ 

ʧʣʦʪʥʦʩʪʠ (ʕʉɿ) ʠ ʪʨʸʭ ʧʣʦʪʥʦʩʪʷʭ. 

ʈʠʩ. 4.6. ʊʝʤʧʝʨʘʪʫʨʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ 

ʩʜʚʠʛʦʚʦʡ ʚʷʟʢʦʩʪʠ (ʩʧʣʦʰʥʳʝ) ʠ 

ʩʜʚʠʛʦʚʦʛʦ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ (ʧʫʥʢ-

ʪʠʨʳ) ʞʠʜʢʦʛʦ ʢʠʩʣʦʨʦʜʘ ʧʨʠ ʧʣʦʪ-

ʥʦʩʪʷʭ: I-1190 ʢʛ/ʤ3; II -974 ʢʛ/ʤ3; III - 

741 ʢʛ/ʤ3.   

ʀʟ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʜʚʫʭ ʪʘʙʣʠʮ ʚʠʜʥʦ, ʯʪʦ ʢʘʯʝʩʪʚʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʟʘʚʠ-

ʩʠʤʦʩʪʝʡ ʩʜʚʠʛʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʷʟʢʦʩʪʠ ʠ ʩʜʚʠʛʦʚʦʛʦ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ 

ʞʠʜʢʦʛʦ ʢʠʩʣʦʨʦʜʘ ʧʦʯʪʠ ʦʜʠʥʘʢʦʚʳʝ. ʆʙʝ ʵʪʠ ʚʝʣʠʯʠʥʳ ʩ ʨʦʩʪʦʤ ʪʝʤʧʝʨʘ-

ʪʫʨʳ ʫʤʝʥʴʰʘʶʪʩʷ, ʘ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ ʨʘʩʪʫʪ. ʊʝʤʧʝʨʘʪʫʨʥʳʝ ʟʘʚʠ-

ʩʠʤʦʩʪʠ –  ˟ ʠ  ‘  ˟ ʟʘʤʝʪʥʦ ʫʩʠʣʠʚʘʶʪʩʷ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʩʦ-

ʛʣʘʩʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʣʦʪʥʦʩʪʠ (ʜʠʘʛʦʥʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʪʘʙʣʠʮʳ).                                                                                                                                                                      

‘  ȟː ˜́ 
       ɟ,ʢʛ/ʤ3  

ʊ,ʂ 
1190 1142 1090 1035 974 903 813 741 

80 0,7987 0,7553 0,7249 0,6970 0,6715 0,6480 0,6262 0,6047 

90 0,7377 0,6989 0,6719 0,6473 0,6248 0,6042 0,5853 0,5661 

100 0,6602 0,6267 0,6040 0,5833 0,5645 0,5474 0,5322 0,5162 

110 0,5919 0,5634 0,5444 0,5273 0,5119 0,4984 0,4869 0,4741 

120 0,5178 0,4944 0,4795 0,4663 0,4548 0,4451 0,4380 0,4290 

130 0,4360 0,4183 0,4079 0,3989 0,3916 0,3864 0,3842 0,3796 

140 0,3506 0,3388 0,3331 0,3286 0,3259 0,3255 0,3287 0,3289 

146 0,2913 0,2836 0,2810 0,2797 0,2801 0,2830 0,2899 0,2933 
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 ʀʟ ʨʠʩ. 4.5 ʚʠʜʥʦ, ʯʪʦ ʙʣʠʞʝ ʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ 

(ʩʧʣʦʰʥʦʡ) ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʘ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʢʦ-

ʵʬʬʠʮʠʝʥʪʘ ʩʜʚʠʛʦʚʦʡ ʚʷʟʢʦʩʪʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʩʦʛʣʘ-

ʩʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʧʣʦʪʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ (ʧʫʥʢʪʠʨ). ɿʥʘʯʝʥʠ ̫ʚʷʟʢʦ-

ʫʧʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʧʣʦʪ-

ʥʦʩʪʠ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʬʘʢʪʠʯʝʩʢʠ ʷʚʣʷʶʪʩʷ ʠʟʦʙʘʨʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʵʪʠʭ ʧʘ-

ʨʘʤʝʪʨʦʚ, ʢʦʛʜʘ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʤʝʥʝʥʠ ̫ʦʙʲʝʤʘ ʞʠʜʢʦʩʪʠ, ʢʦʛʜʘ ʨʘ-

ʙʦʪʘʝʪ ʞʠʜʢʦʩʪʥʳʡ ʤʝʭʘʥʠʟʤ ʚʷʟʢʦʩʪʠ (ʤʝʭʘʥʠʟʤ ɹʘʯʠʥʩʢʦʛʦ [126]). ʇʨʠ 

ʬʠʢʩʠʨʦʚʘʥʥʳʭ ʧʣʦʪʥʦʩʪʷʭ (ʪʦʯʢʠ ƶ, ƴ, *  ʥʘ ʨʠʩ.4.5), ʢʦʛʜʘ ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʨʘʩʰʠʨʝʥʠʷ ʦʙʲʸʤʘ, ʩ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʯʠʥʘʝʪ ʧʨʝʚʘʣʠʨʦʚʘʪʴ ʛʘ-

ʟʦʚʳʡ ʤʝʭʘʥʠʟʤ ʚʷʟʢʦʩʪʠ.     

ʅʘ ʨʠʩ. 4.6 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʨʘʩʯʸʪʘ ʟʘʚʠʩʠʤʦʩʪʝʡ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʜʚʠʛʦʚʦʡ ʚʷʟʢʦʩʪʠ (ʩʧʣʦʰʥʳʝ) ʠ ʩʜʚʠʛʦʚʦʛʦ ʤʦʜʫʣʷ  ʫʧʨʫʛʦ-

ʩʪʠ ʞʠʜʢʦʛʦ ʢʠʩʣʦʨʦʜʘ (ʧʫʥʢʪʠʨ)r ʧʨʠ ʪʨʸʭ ʟʥʘʯʝʥʠʷʭ ʧʣʦʪʥʦʩʪʠ. ʇʦʯʪʠ 

ʦʜʠʥʘʢʦʚʳʡ ʭʘʨʘʢʪʝʨ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʷʟʢʦʩʪʠ 

ʠ ʤʦʜʫʣʝʡ ʫʧʨʫʛʦʩʪʠ ʧʨʠ ʧʨʦʠʟʚʦʣʴʥʳʭ ʟʥʘʯʝʥʠʷʭ ʧʣʦʪʥʦʩʪʠ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, 

ʯʪʦ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʷʟʢʦʩʪʠ ʚ ʦʩʥʦʚʥʦʤ ʬʦʨ-

ʤʠʨʫʁʪʩʷ ʣʦʢʘʣʴʥʦ ï ʨʘʚʥʦʚʝʩʥʳʤ ʧʘʨʘʤʝʪʨʦʤ - ʤʦʜʫʣʝʤ ʫʧʨʫʛʦʩʪʠ ʞʠʜʢʦ-

ʩʪʝʡ, ʘ ʥʝ ʜʠʩʩʠʧʘʪʠʚʥʳʤ- ʭʘʨʘʢʪʝʨʥʳʤ ʚʨʝʤʝʥʝʤ ʨʝʣʘʢʩʘʮʠʠ. ʆʜʥʘʢʦ ʜʠʩ-

ʩʠʧʘʪʠʚʥʳʝ ʨʝʣʘʢʩʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ (ʯʝʨʝʟ ʚʨʝʤʷ ʨʝʣʘʢʩʘʮʠʠ) ʚʣʠʷʶʪ ʥʘ 

ʢʘʯʝʩʪʚʦ ʢʨʠʚʳʭ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʚʷʟʢʦʫʧʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ ʞʠʜ-

ʢʦʩʪʠ, ʧʨʝʚʨʘʱʘʪʁ ʚʳʧʫʢʣʳʝ ʢʨʠʚʳʝ ‘  ˟ ʚ ʚʦʛʥʫʪʳʝ ʢʨʠʚʳʝ  –  ˟. 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ - ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨ rʠ ʧʣʦʪʥʦʩʪʠ ʞʠʜ-

ʢʦʛʦ ʢʠʩʣʦʨʦʜʘ ʥʘʤʠ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʠʟ [116].  

 ʂʦʨʦʪʢʦ ʨʘʩʩʤʦʪʨʠʤ ʥʝʢʦʪʦʨʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʯʘʩʪʦʪʥʦʡ ʟʘʚʩʠʤʦʩʪʠ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʷʟʢʦʩʪʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʤʦʜʫʣʝʡ 

ʫʧʨʫʛʦʩʪʠ ʥʝʧʦʣʷʨʥʳʭ ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ. ʅʘ ʨʠʩ. 4.7 ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʨʘʩʯʸʪʘ ʯʘʩʪʦʪʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʦʵʬ-

ʬʠʮʠʝʥʪʘ ʩʜʚʠʛʦʚʦʡ ʚʷʟʢʦʩʪʠ ʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ ʩʜʚʠʛʦʚʦʡ ʫʧʨʫʛʦʩʪʠ 

ʧʦ ʚʳʨʘʞʝʥʠʷʤ (4.9) ʧʨʠ ʪʨʸʭ ʟʥʘʯʝʥʠʷʭ ʪʝʤʧʝʨʘʪʫʨʳ. ʄʦʞʥʦ ʣʝʛʢʦ ʟʘʤʝʪʠ-
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ʪʴ, ʯʪʦ ʟʜʝʩʴ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʦʜʥʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ,  ʚ ʦʙʣʘʩʪʠ ʥʠʟʢʠʭ ʯʘʩ-

ʪʦʪ ʧʨʝʦʙʣʘʜʘʶʪ ʚʷʟʢʦʩʪʥʳʝ, ʘ ʚ ʦʙʣʘʩʪʠ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪ ʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ  

ʞʠʜʢʦʩʪʝʡ. ʆʜʥʘʢʦ ʟʜʝʩʴ ʨʝʣʘʢʩʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠʤʝʶʪ ʜʚʝ ʨʝʣʘʢʩʘʮʠʦʥ- 

 

 

 

 

 

 

 

 

 

 

 

ʥʳʝ ʦʙʣʘʩʪʠ, ʨʘʩʥʝʩʸʥʥʳʝ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦʪʠ ʥʦ 300-500 ɻʮ. ʇʨʠ ʪʦʤ, ʩ 

ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʨʝʣʘʢʩʘʮʠʦʥʥʳʝ ʦʙʣʘʩʪʠ ʩʤʝʱʘʶʪʩʷ ʚ ʦʙʣʘʩʪ ɹ

ʥʠʟʢʠʭ ʯʘʩʪʦʪ. ʕʪʦ ʬʠʟʠʯʝʩʢʠ ʚʧʦʣʥʝ ʦʙʲʷʩʥʠʤʦ, ʪʘʢ ʢʘʢ ʨʘʩʩʤʘʪʨʠʚʘʝʳʝ 

ʥʘʤʠ ʨʝʣʘʢʩʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʷʚʣʷʶʪʩʷ ʪʝʨʤʠʯʝʩʢʠʤʠ ʨʝʣʘʢʩʘʮʠʦʥʥʳʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʠ ʠʭ ʭʘʨʘʢʪʝʨʥʳʝ ʚʨʝʤʝʥʘ ʨʝʣʘʢʩʘʮʠʠ  ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫ-

ʨʳ ʫʚʝʣʠʯʠʚʘʶʪʩʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʝʣʘʢʩʘʮʠʦʥʘʘʷ ʦʙʣʘʩʪʴ (’†ρ) ʩʤʝʘɦ-

ʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʥʠʟʢʦʯʘʩʪʦʪʥʦʡ ʦʙʣʘʩʪʠ.   ʇʨʠʚʝʜʸʥʥʳʝ ʚ ʵʪʦʤ ʨʘʟʜʝʣʝ ʨʝ-

ʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʫʧʨʦʱʸʥʥʳʝ ʩ ʫʯʸʪʦʤ ʫʩʣʦʚʠ ̫(4.1) ʘʥʘʣʠʪʠʯʝʩʢʠʝ 

ʚʳʨʘʞʝʥʠʷ ʦʙʦʙʱʸʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʷʟʢʦʩʪʝʡ (4.9) ʧʨʠ ʫʯʸʪʝ ʨʘʜʠʘʣʴ-

ʥʦʡ ʩʪʨʫʢʪʫʨʳ ʚ ʞʠʜʢʦʩʪʷʭ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʦʪʝʥʮʠʘʣʘ ʧʘʨʥʦʛʦ ʤʝʞʤʦʣʝ-

ʢʫʣʷʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ɸʜʭʘʤʦʚʘ - ʏʘʩʦʚʩʢʠʭ (4.13) ʢʘʯʝʩʪʚʝʥʥʦ ʫʜʦʚʣʝ-

ʪʚʦʨʠʪʝʣʴʥʦ ʦʧʠʩʳʚʘʶʪ ʟʘʚʠʩʠʤʦʩʪʴ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʷʟʢʦʫʧʨʫʛʠʭ ʧʘʨʘʤʝʪ-

ʨʦʚ ʥʝʧʦʣʷʨʥʳʭ ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ ʦʪ ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪ-

ʨʦʚ ʩʦʩʪʦʷʥʠʷ ʠ ʯʘʩʪʦʪʳ ʚʥʝʰʥʝʛʦ ʚʦʟʤʫʱʝʥʠʷ.  

 

 

ʈʠʩ 4.7. ɿʘʚʠʩʠʤʦʩʪʴ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʜʚʠʛʦʚʦʡ ʚʷʟʢʦʩʪʠ               

( ʨʠʩ. 4.7ʘ) ʠ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʜʫʣʷ ʫʧʨʫʛʦʩʪʠ (ʨʠʩ4.7ʙ) ʜʣʷ  ʞʠʜʢʦʛʦ 

ʘʟʦʪʘ ʧʨʠ ʪʨʸʭ ʟʥʘʯʝʥʠʷʭ ʪʝʤʧʝʨʘʪʫʨʳ:1-68 ʂ; 2-90ʂ; 3-120ʂ 
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 4.3. ʀʩʩʣʝʜʦʚʘʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ   

ʧʦʣʷʨʥʳʭ ʤʥʦʛʦʘʪʦʤʥʳʭ ʞʠʜʢʦʩʪʝʡ 

 

ɼʠʥʘʤʠʯʝʩʢʠʝ ʚʷʟʢʦʫʧʨʫʛʠʝ ʩʚʦʡʩʪʚʘ ʧʦʣʷʨʥʳʭ ʞʠʜʢʦʩʪʝʡ ʚ ʨʘʤʢʘʭ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʪʝʤʘʪʠʢʠ ʪʘʢʞʝ ʠʩʩʣʝʜʫʶʪʩʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʚʳ-

ʨʘʞʝʥʠʡ (4.9). ʊʦʣʴʢʦ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʦʣʷʨʥʳʭ ʞʠʜʢʦʩʪʝʡ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʫʩʣʦʚʠ ̫† Ḻ †  ʠ †̞  ̕ .   

ɼʨʫʛʠʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʣʷʨʥʳʭ ʞʠʜʢʦʩʪʝʡ, ʧʘʨʘʤʝʪ-

ʨʦʤ, ʷʚʣʷʝʪʩʷ ʧʦʪʝʥʮʠʘʣ ʤʝʞʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ.  ɺ ʦʪʣʠʯʠʝ ʦʪ 

ʥʝʧʦʣʷʨʥʳʭ ʞʠʜʢʦʩʪʝʡ, ʚ ʧʦʣʷʨʥʳʭ ʞʠʜʢʦʩʪʷʭ ʤʦʣʝʢʫʣʳ ʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʚʥʝʰʥʠʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠ ʤʘʛʥʠʪʥʳʭ ʧʦʣʝʡ ʠʤʝʶʪ ʦʪʣʠʯʥʳʡ ʦʪ ʥʫʣʷ ʵʣʝʢ-

ʪʨʠʯʝʩʢʠʡ ʠ ʤʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ.r ʇʦʪʝʥʮʠʘʣ ʧʘʨʥʦʛʦ ʤʝʞʤʦʣʝʢʫʣʷʨʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʦʣʝʢʫʣ, ʧʦʵʪʦʤʫ, ʚ ʧʦʣʷʨʥʳʭ ʞʠʜʢʦʩʪʷʭ ʜʦʣʞʝʥ ʫʯʠʪʳʚʘʪʴ 

ʥʘʣʠʯʠʝ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʵʪʠʭ ʧʦʩʪʦʷʥʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʠʣʠ ʤʘʛʥʠʪʥʳʭ 

ʤʦʤʝʥʪʦʚ ʤʦʣʝʢʫʣ.  

 ʉ ʫʯʸʪʦʤ ʵʪʠʭ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʥʘʤʠ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʦʣʷʨʥʳʭ 

ʞʠʜʢʦʩʪʝʡ ʙʳʣʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʜʘ ʠ ʞʠʜʢʠʡ ʘʤʤʠʘʢ. ɺr ʙʦʨ ʵʪʠʭ ʞʠʜʢʦʩʪʝʡ 

ʙʳʣ ʦʙʦʩʥʦʚʘʥ ʪʝʤ, ʯʪʦ ʦʥʠ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʠʟʫʯʝʥʳ ʠ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩ-

ʪʠ ʚ ʩʧʨʘʚʦʯʥʠʢʘʭ ʤʦʞʥʦ ʥʘʡʪʠ ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʯʠʩʣʝʥʥʳʭ 

ʨʘʩʯyʪʦʚ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʝʧʣʦʬʠʟʠʯʝ-

ʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. 

 ɺ ʢʘʯʝʩʪʚʝ ʧʦʪʝʥʮʠʘʣʘ ʧʘʨʥʦʛʦ ʤʝʞʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʠʟʚʝʩʪʥʳʡ ʧʦʪʝʥʮʠʘʣ ʐʪʦʢʤʘʡʝʨʘ [35, ʩʪ. 42], ʢʦʪʦʨʳʡ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʙʠʥʘʮʠʶ ʧʦʪʝʥʮʠʘʣʘ ʃʝʥʥʘʨʜʘ-ɼʞʦʥʩʘ (12-6) ʠ ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʠ ̫ʜʚʫʭ ʜʠʧʦʣʝʡ: 

ɮ ὼȟ—ȟ—• • τ‐ Ὧ Ὢ—ȟ—• •      (4.16 ʘ) 

ʛʜʝ 

  Ὢ—ȟ—• • ςÃÏÓ—ÃÏÓ— ÓÉÎ—ÓÉÎ—ÃÏÓ• •               (4.16 ʙ) 

 ʝʩʪʴ ʤʥʦʞʠʪʝʣʴ, ʚʳʨʘʞʘʶʱʠʡ ʦʨʠʝʥʪʘʮʠʶ ʜʠʧʦʣʝʡ ʠ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, 
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 ‘  ̉‘ - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʜʠʧʦʣʴʥʳʝ ʤʦʤʝʥʪʳ ʤʦʣʝʢʫʣ i ʠ j,                             

Ὧ ωρπˑ ̇̍˗̌ϳ - ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ ʚ ʟʘʢʦʥʝ ʂʫʣʦʥʘ, 

ὼ ʨʘʩʩʪʦʷʥʠʝ ʤʝʞʜʫ ʤʦʣʝʢʫʣʘʤʠ Ὥ ̉ Ὦ ʇʝʨʝʭʦʜʷ ʢ ʙʝʟʨʘʟʤʝʨʥʳʤ ʚʝʣʠʯʠʥʘʤ 

ὶ
ὼὭὮ

 ʠ  ‘ Ὧ  , ʚʳʨʘʞʝʥʠʝ (4.16) ʧʨʝʜʩʪʘʚʠʤ ʚ ʙʝʟʨʘʟʤʝʨʥʦʡ ʬʦʨʤʝ 

                     ˡὶȟ— τ ὶ ὶ ‘Ὢ—ȟ—ȟɝ•ὶ                         (4.17) 

ɺ ʦʙʱʝʤ ʚʠʜʝ ʦʨʠʝʥʪʘʮʠʦʥʥʳʡ ʤʥʦʞʠʪʝʣʴ Ὢ—ȟ—• •  (4.16 ʙ) ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʫʶ, ʟʘʚʠʩʷʱʫʶ ʦʪ ʯʝʪʳʨʸʭ ʫʛʣʦʚ ʬʫʥʢʮʠʶ. ʊʘʢ ʢʘʢ ʤʳ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʧʘʨʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʠʧʦʣʝʡ, ʪʦ ʦʨʠʝʥʪʘʮʠʦʥʥʳʡ ʤʥʦʞʠ-

ʪʝʣʴ ʟʥʘʯʠʪʝʣʴʥʦ ʫʧʨʦʱʘʝʪʩʷ, ʝʩʣʠ ʧʨʝʜʧʦʣʦʞʠʪʴ ʦʜʥʫ ʤʦʣʝʢʫʣʫ ʥʝʧʦʜʚʠʞ-

ʥʦʡ ʠ ʩʚʷʟʳʚʘʪʴ ʩ ʥʝʡ ʩʬʝʨʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʤʥʦ-

ʞʠʪʝʣʴ Ὢ—ȟ—• •  ʙʫʜʝʪ ʟʘʚʠʩʝʪɹ ʦʪ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʦʨʠʝʥʪʘʮʠʠ ʤʦʣʝʢʫʣ. 

ɼʣʷ ʯʠʩʣʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʚʷʟʢʦʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʧʦʣʷʨʥʳʭ ʞʠʜʢʦʩʪʝʡ 

(ʚʦʜʳ ʠ ʞʠʜʢʦʛʦ ʘʤʤʠʘʢʘ) ʩʥʘʯʘʣʘ ʧʨʠʚʝʜʸʤ ʚʳʨʘʞʝʥʠʷ (4.7) ʜʣʷ ʢʦʵʬʬʠ-

ʮʠʝʥʪʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ ʢ ʙʝʟʨʘʟʤʝʨʥʦʡ ʬʦʨʤʝ. ʆʥʠ  ʚ ʙʝʟʨʘʟʤʝʨʥʦʡ 

ʬʦʨʤʝ ʠ ʜʣʷ ʧʦʣʷʨʥʳʭ ʞʠʜʢʦʩʪʝʡ ʠʤʝʶʪ ʪʘʢʠʝ ʞʝ ʚʠʜʳ, ʢʘʢ (4.15).  ʊʦʣʴʢʦ 

ʟʜʝʩʴ ʚ ʥʠʭ ʚ ʢʘʯʝʩʪʚʝ ʧʦʪʝʥʮʠʘʣʘ ʤʝʞʤʦʣʝʢʫʣʷʨʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʪʝʥʮʠʘʣ ʐʪʦʢʤʘʡʝʨʘ (4.16). ɿʥʘʯʝʥʠʷ ʤʥʦʞʠʪʝʣʝʡ 

ὄ ȟὄ  ȟὄ  ʜʣʷ ʚʦʜʳ ʠ ʞʠʜʢʦʛʦ ʘʤʤʠʘʢʘ ʙʫʜʫʪ ʜʨʫʛʠʤʠ, ʦʥʠ ʧʨʠʚʝʜʝʥʳ ʚ 

ʪʘʙʣ. 4.5. ʈʘʚʥʦʚʝʩʥʘʷ ʨʘʜʠʘʣʴʥʘ ̫ʬʫʥʢʮʠ ̫ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ 

ʚʳʨʘʞʝʥʠʷ (3.23) ʠ ʧʦʪʝʥʮʠʘʣʘ (4.16). 

ɺ ʪʘʙʣ. 4.6 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʨʘʩʯʝʪʘ ʪʝʤʧʝʨʘʪʫʨʥʳʭ 

ʟʘʚʠʩʠʤʦʩʪʝʡ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʥʫʪʨʝʥʥʝʛʦ ʪʨʝʥʠʷ (ɓrr ʠ ɓtr) ʠ ʩʦʦʪʚʝʪʩʪʚʫ-

ʶʱʠʭ ʚʨʝʤʝʥ ʨʝʣʘʢʩʘʮʠʠ (†ȟ†  ̉ †̞  ̕ ), ʨʘʩʩʯʠʪʘʥʥʳʝ ʧʦ ʚʳʨʘʞʝʥʠʷʤ 

(4.15) ʜʣʷ ʚʦʜʳ ʠ ʞʠʜʢʦʛʦ ʘʤʤʠʘʢʘ ʧʨʠ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʷʭ ʧʣʦʪʥʦʩʪʠ 

ʠ ʪʝʤʧʝʨʘʪʫʨʳ. ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʪʨʝʥʠʷ, ʘ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʨʝʤʝʥ ʨʝʣʘʢʩʘʮʠʠ 

ʠ ʜʣʷ ʧʦʣʷʨʥʳʭ ʞʠʜʢʦʩʪʝʡ ʩʦʭʨʘʥʷʶʪʩʷ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʠ ʜʣʷ ʧʦʣʷʨʥʳʭ 

ʞʠʜʢʦʩʪʝʡ ʚʳʰʝ ʘʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʤʦʣʝʢʫʣʷʨʥʳʝ ʤʝʭʘʥʠʟʤʳ ʨʝʣʘʢʩʘʮʠʦʥ- 

                                                                                        




