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Cʚ̔ ʪʣʽʡ ʇʘʤô̫ ʪʽ ʇʦʣʝʛʣʠʤ  

                                               ʟʘ ɺʦʣʶ ʋʢʨʘʾʥʠ   

                                                        ʧʨʠʩʚʷʯʫʻʪʴʩʷ                     

                  

ʇɽʈɽɼʄʆɺɸ 

ʉʫʯʘʩʥʠʡ ʨʦʟʚʠʪʦʢ ʪʝʭʥʽʢʠ, ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, 

ʙʫʜʽʚʝʣʴʥʦʾ ʽʥʜʫʩʪʨʽʾ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ 

ʪʘ ʤʽʮʥʦʩʪʽ ʽʥʞʝʥʝʨʥʠʭ ʩʧʦʨʫʜ ʽ ʤʘʰʠʥ ʜʣʷ ʾʭ ʙʝʟʧʝʯʥʦʾ ʪʘ 

ʝʢʦʥʦʤʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ ʡ ʪʨʘʥʩʧʦʨʪʽ. ʋ ʩʚʦʶ 

ʯʝʨʛʫ ʮʝ ʚʠʤʘʛʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʩʢʦʥʘʣʽʰʠʭ ʬʽʟʠʯʥʠʭ ʽ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʟʜʽʡʩʥʝʥʥʷ ʱʦʨʘʟ ʪʦʯʥʽʰʠʭ ʨʦʟʨʘʭʫʥʢʽʚ 

ʽʟ ʨʝʘʣʽʩʪʠʯʥʠʤ ʫʨʘʭʫʚʘʥʥʷʤ ʩʢʣʘʜʥʠʭ ʬʽʟʠʯʥʠʭ ʽ ʤʝʭʘʥʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʽʚ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʪʨʫʢʪʫʨʠ ʧʨʦʝʢʪʦʚʘʥʠʭ 

ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʡ. ʇʣʘʩʪʠʥʠ, ʦʙʦʣʦʥʢʠ ʪʘ ʩʪʨʠʞʥʽ ʻ 

ʥʘʡʨʦʟʧʦʚʩʶʜʞʝʥʽʰʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʽʥʞʝʥʝʨʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʤʘʰʠʥʦʙʫʜʽʚʥʦʛʦ, ʧʨʠʣʘʜʦʙʫʜʽʚʥʦʛʦ, ʙʫʜʽʚʝʣʴʥʦʛʦ ʪʘ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ. ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʷ ʤʘʪʝʨʽʘʣ ʻ ʘʥʽʟʦʪʨʦʧʥʠʤ.   

ʈʦʟʨʘʭʦʚʫʚʘʪʠ ʘʥʽʟʦʪʨʦʧʥʽ ʢʦʤʧʦʟʠʪʥʽ ʛʝʪʝʨʦʛʝʥʥʽ 

ʤʘʪʝʨʽʘʣʠ, ʜʦ ʷʢʠʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʩʢʣʦ-, ʤʝʪʘʣʦ- ʪʘ 

ʦʨʛʘʥʦʧʣʘʩʪʠʢʠ, ʙʘʛʘʪʦʰʘʨʦʚʽ ʫʪʚʦʨʝʥʥʷ ʽ ʟʘʣʽʟʦʙʝʪʦʥʠ, ʟ 

ʧʦʛʣʷʜʫ ʤʘʢʨʦʤʝʭʘʥʽʢʠ ʜʫʞʝ ʩʢʣʘʜʥʦ. ʊʦʤʫ ʜʣʷ ʩʧʨʦʱʝʥʥʷ 

ʨʦʟʨʘʭʫʥʢʽʚ ʜʦʮʽʣʴʥʽʰʝ ʚʚʘʞʘʪʠ ʮʽ ʤʘʪʝʨʽʘʣʠ ʛʦʤʦʛʝʥʥʠʤʠ 

ʦʨʪʦʪʨʦʧʥʠʤʠ ʣʽʥʽʡʥʦ-ʧʨʫʞʥʠʤʠ ʟ ʧʝʚʥʠʤʠ ʫʩʝʨʝʜʥʝʥʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʤʝʭʘʥʽʯʥʠʭ ʽ ʬʽʟʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʫʤʦʚʥʦ ʾʭ 



 

4 

 

ʥʘʟʠʚʘʶʪʴ ʢʦʤʧʦʟʠʪʥʠʤʠ. ʗʢ ʧʦʢʘʟʘʣʘ ʧʨʘʢʪʠʢʘ, ʧʨʠʡʥʷʪʽ 

ʜʦʧʫʱʝʥʥʷ ʟʥʘʯʥʦ ʩʧʨʦʱʫʶʪʴ ʨʦʟʨʘʭʫʥʢʠ ʙʝʟ ʫʪʨʘʪʠ 

ʥʝʦʙʭʽʜʥʦʾ  ʪʦʯʥʦʩʪʽ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʧʦʟʠʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʪʨʠʞʥʝʚʠʭ, ʦʙʦʣʦʥʢʦʚʠʭ ʽ ʧʣʘʩʪʠʥʯʘʩʪʠʭ 

ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʡ ʚʠʷʚʣʷʻ ʾʭ ʤʝʭʘʥʽʯʥʫ ʦʨʪʦʪʨʦʧʥʽʩʪʴ ʯʠ 

ʪʨʘʥʩʚʝʨʩʘʣʴʥʫ ʽʟʦʪʨʦʧʥʽʩʪʴ ʧʦʨʷʜ ʟʽ ʟʤʝʥʰʝʥʠʤ ʦʧʦʨʦʤ 

ʧʦʧʝʨʝʯʥʦʤʫ ʟʩʫʚʦʚʽ ʪʘ ʦʙʪʠʩʥʝʥʥʶ. ʆʩʪʘʥʥʻ ʻ ʦʩʥʦʚʥʦʶ 

ʧʨʠʯʠʥʦʶ ʥʝʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʨʦʟʨʘʭʫʥʢʘʭ ʪʘʢʠʭ 

ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʡ ʢʣʘʩʠʯʥʠʭ ʪʝʦʨʽʡ ʦʙʦʣʦʥʦʢ ʽ ʧʣʘʩʪʠʥ 

ʂʽʨʭʛʦʬʘ-ʃʷʚʘ. 

ʊʦʤʫ, ʧʦʨʷʜ ʟ̔ ʨʦʟʨʘʭʫʥʢʦʤ ʧʨʫʞʥʠʭ ʩʠʩʪʝʤ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʨʠʚʠʤʽʨʥʠʭ ʧʽʜʭʦʜʽʚ ʧʨʦʩʪʦʨʦʚʦʾ ʟʘʜʘʯʽ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ, 

ʰʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʪʨʠʤʘʣʠ ʥʝʢʣʘʩʠʯʥʽ ʜʚʦʚʠʤʽʨʥʽ ʤʦʜʝʣʽ 

ʦʙʦʣʦʥʦʢ ʽ ʧʣʘʩʪʠʥ. ɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʥʝʢʣʘʩʠʯʥʠʭ ʪʝʦʨʽʡ 

ʩʚʽʜʯʠʪʴ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʟ̔ ʥʠʭ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʚʨʘʭʦʚʫ ̒ʣʠʰʝ 

ʦʜʠʥ ʽʟ ʦʩʥʦʚʥʠʭ ʫʪʦʯʥʶʚʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ ï ʜʝʬʦʨʤʘʮʽʶ 

ʧʦʧʝʨʝʯʥʦʛʦ ʟʩʫʚʫ. ʊʘʢʝ ʫʪʦʯʥʝʥʥʷ ʻ ʜʦʩʪʘʪʥʽʤ ʜʣʷ 

ʤʘʣʦʛʨʘʜʽʻʥʪʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʱʦ ʜʝʬʦʨʤʫʶʪʴ ʜʦʩʠʪʴ ʪʦʥʢʽ 

ʧʣʘʩʪʠʥʠ ʪʘ ʦʙʦʣʦʥʢʠ. ɸʣʝ ʫ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʢʦʥʩʪʨʫʢʮʽʡʥʽ 

ʝʣʝʤʝʥʪʠ ʥʝ ʻ ʪʦʥʢʠʤʠ, ʻ ʢʦʤʧʦʟʠʪʥʠʤʠ ʪʘ (ʘʙʦ) ʧʝʨʝʙʫʚʘʶʪʴ 

ʧʽʜ ʜʽʻʶ ʚʠʩʦʢʦʛʨʘʜʽʻʥʪʥʠʭ ʣʦʢʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʯʠ 

ʢʦʥʪʘʢʪʥʠʭ ʚʧʣʠʚʽʚ, ʟʛʘʜʘʥʽ ʥʝʢʣʘʩʠʯʥʽ ʪʝʦʨʽʾ ʚʩʝ ʞ ʜʦʧʫʩʢʘʶʪʴ 

ʟʥʘʯʥʽ ʧʦʭʠʙʢʠ ʥʝ ʣʠʰʝ ʢʽʣʴʢʽʩʥʦʛʦ, ʘʣʝ ʡ ʷʢʽʩʥʦʛʦ ʭʘʨʘʢʪʝʨʫ.  
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ɿʘ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ ʦʩʥʦʚʥʠʤ ʯʠʥʥʠʢʦʤ, ʷʢʠʡ 

ʧʦʚʠʥʝʥ ʚʨʘʭʦʚʫʚʘʪʠʩʷ ʜʣʷ ʘʜʝʢʚʘʪʥʦʛʦ ʦʧʠʩʫ ʢʦʥʪʘʢʪʥʦʾ 

ʚʟʘʻʤʦʜʽʾ, ʻ ʧʦʧʝʨʝʯʥʝ ʦʙʪʠʩʥʝʥʥʷ. ʄʦʜʝʣʽ, ʱʦ ʡʦʛʦ ʥʝ 

ʚʨʘʭʦʚʫʶʪʴ, ʩʧʨʦʤʦʞʥʽ ʪʽʣʴʢʠ ʥʘ ʽʥʪʝʛʨʘʣʴʥʠʡ ʦʧʠʩ ʷʚʠʱʘ 

ʢʦʥʪʘʢʪʫ ʪʘ ʥʝ ʤʦʞʫʪʴ ʧʨʝʪʝʥʜʫʚʘʪʠ ʥʘ ʜʦʩʠʪʴ ʪʦʯʥʝ 

ʚʽʜʪʚʦʨʝʥʥʷ ʨʦʟʧʦʜʽʣʫ ʥʘʧʨʫʞʝʥʴ  ̔ʧʝʨʝʤʽʱʝʥʴ ʫ ʟʦʥʽ ʢʦʥʪʘʢʪʫ 

ʞʦʨʩʪʢʠʭ ʪʽʣ ʟ̔ ʦʙʦʣʦʥʢʘʤʠ ʪʘ ʧʣʘʩʪʠʥʘʤʠ.  

ʋ ʪʦʡ ʞʝ ʯʘʩ ʤʦʜʝʣʽ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʜʝʬʦʨʤʘʮʽʾ 

ʧʦʧʝʨʝʯʥʦʛʦ ʟʩʫʚʫ ʪʘ ʦʙʪʠʩʥʝʥʥʷ, ʟʜʘʪʥʽ ʦʪʨʠʤʫʚʘʪʠ ʬʽʟʠʯʥʦ ʪʘ 

ʤʘʪʝʤʘʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʦʟʚô̫ ʟʢʠ ʟʛʘʜʘʥʠʭ ʚʠʱʝ ʟʘʜʘʯ, ʘ 

ʪʘʢʦʞ ʜʦʟʚʦʣʷʶʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʨʦʟʨʘʭʫʥʦʢ ʦʙʦʣʦʥʦʢ ʽ ʧʣʘʩʪʠʥ 

ʩʝʨʝʜʥʴʦʾ ʪʦʚʱʠʥʠ, ʜʣʷ ʷʢʠʭ ʚʽʜʥʦʰʝʥʥʷ ʪʦʚʱʠʥʠ ʝʣʝʤʝʥʪʘ ʜʦ 

ʡʦʛʦ ʤʽʥʽʤʘʣʴʥʦʛʦ ʨʘʜʽʫʩʘ ʢʨʠʚʠʥʠ (ʨʦʟʤʽʨʘ) ʟʥʘʭʦʜʷʪʴʩʷ ʫ 

ʤʝʞʘʭ: min1/ 20 / 1/ 4h R¢ ¢ . ʂʣʘʩʠʯʥʘ ʪʝʦʨʽʷ ʂʽʨʭʛʦʬʘ-ʃʷʚʘ ʫ ʮʠʭ 

ʤʝʞʘʭ ʤʦʞʝ ʟʘʜʦʚʽʣʴʥʦ ʧʨʘʮʶʚʘʪʠ ʪʽʣʴʢʠ ʫ ʚʠʧʘʜʢʘʭ ʛʣʘʜʢʠʭ 

ʩʪʘʪʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. ʊʦʤʫ ʨʦʟʨʦʙʢʘ ʤʦʜʝʣʝʡ  ̔ ʤʝʪʦʜʽʚ, 

ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʠʭ ʜʦ ʨʝʘʣʽʡ ʧʨʫʞʥʦʛʦ ʜʝʬʦʨʤʫʚʘʥʥʷ 

ʢʦʥʩʪʨʫʢʮʽʡ, ʻ ʘʢʪʫʘʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʤʝʭʘʥʽʢʠ ʜʝʬʦʨʤʽʚʥʦʛʦ 

ʪʚʝʨʜʦʛʦ ʪʽʣʘ. 

ʋ ʜʘʥʽʡ ʤʦʥʦʛʨʘʬʽʾ ʫʟʘʛʘʣʴʥʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, 

ʦʪʨʠʤʘʥʽ ʘʚʪʦʨʘʤʠ ʚ ʦʙʣʘʩʪʽ ʧʦʙʫʜʦʚʠ ʥʦʚʠʭ ʥʝʢʣʘʩʠʯʥʠʭ 

ʜʚʦʚʠʤʽʨʥʠʭ ʤʦʜʝʣʝʡ ʦʙʦʣʦʥʦʢ ʽ ʩʪʨʠʞʥʽʚ ʩʝʨʝʜʥʴʦʾ ʪʦʚʱʠʥʠ, 

ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ ʢʦʤʧʦʟʠʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʆʪʨʠʤʘʥʦ 

ʨʦʟʨʘʭʫʥʢʦʚʽ ʨʽʚʥʷʥʥʷ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʜʝʬʦʨʤʘʮʽʾ ʧʦʧʝʨʝʯʥʦʛʦ 
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ʟʩʫʚʫ ʪʘ ʦʙʪʠʩʥʝʥʥʷ. ʅʘʚʝʜʝʥʦ ʨʦʟʚôʷʟʢʠ ʥʠʟʢʠ ʟʘʜʘʯ ʜʣʷ 

ʮʠʣʽʥʜʨʠʯʥʠʭ ʦʙʦʣʦʥʦʢ ʽ ʢʨʫʛʦʚʠʭ ʢʽʣʝʮʴ, ʱʦ ʷʢʽʩʥʦ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʦʜʝʨʞʘʥʠʭ ʨʘʥʽʰʝ ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʣʝʡ, ʢʦʪʨʽ ʥʝ 

ʚʨʘʭʦʚʫʚʘʣʠ ʧʦʧʝʨʝʯʥʦʛʦ ʦʙʪʠʩʥʝʥʥʷ. ɿʦʢʨʝʤʘ, ʨʦʟʨʦʙʣʝʥʦ 

ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘʧʨʫʞʝʥʴ (ʂɯʅ) ʫ 

ʮʠʣʽʥʜʨʠʯʥʽʡ ʦʙʦʣʦʥʮʽ ʪʘ ʢʨʫʛʦʚʦʤʫ ʢʽʣʴʮʽ, ʱʦ ʧʦʰʢʦʜʞʝʥ ̔

ʧʦʚʝʨʭʥʝʚʠʤʠ ʪʨʽʱʠʥʘʤʠ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ ʜʽʻʶ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʘʙʦ ʟʦʚʥʽʰʥʴʦʛʦ ʪʠʩʢʫ, ʘ ʪʘʢʦʞ ʦʪʨʠʤʘʥʦ 

ʨʦʟʚôʷʟʢʠ ʟʘʜʘʯ ʧʨʦ ʢʦʥʪʘʢʪʥʫ ʚʟʘʻʤʦʜʽʶ ʮʠʣʽʥʜʨʠʯʥʦʾ 

ʦʙʦʣʦʥʢʠ ʟ ʞʦʨʩʪʢʠʤʠ ʙʘʥʜʘʞʘʤʠ ʽʟ ʧʘʨʘʙʦʣʽʯʥʠʤʠ ʪʘ 

ʧʨʷʤʦʣʽʥʽʡʥʠʤʠ ʦʩʥʦʚʘʤʠ. ɿʜʽʡʩʥʝʥʦ ʨʦʟʨʘʭʫʥʢʠ ʥʘ ʩʪʽʡʢʽʩʪʴ 

ʦʨʪʦʪʨʦʧʥʠʭ ʦʙʦʣʦʥʦʢ ʽ ʢʦʤʧʦʟʠʪʥʠʭ ʢʽʣʝʮʴ.  

ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʤʦʞʣʠʚʽʩʪʴ 

ʨʦʟʰʠʨʝʥʥʷ ʦʙʣʘʩʪʝʡ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʠʭ ʥʝʢʣʘʩʠʯʥʠʭ ʤʦʜʝʣʝʡ 

ʦʙʦʣʦʥʦʢ ʽ ʧʣʘʩʪʠʥ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʪʠʭ ʢʣʘʩʽʚ ʟʘʜʘʯ, ʜʝ 

ʢʣʘʩʠʯʥʽ ʪʝʦʨʽʾ ʦʙʦʣʦʥʦʢ ʽ ʧʣʘʩʪʠʥ ʂʽʨʭʛʦʬʘ-ʃʷʚʘ ʪʘ ʥʝʢʣʘʩʠʯʥʽ 

ʤʦʜʝʣʽ ʪʠʧʫ ʊʠʤʦʰʝʥʢʘ ʥʝ ʜʘʶʪʴ ʜʦʩʪʦʚʽʨʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ.   

ɸʚʪʦʨʠ 
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ʈʆɿɼɯʃ 1 

ʆɻʃʗɼ ʉʋʏɸʉʅʀʍ ʄʆɼɽʃɽʁ ʊɸ ʄɽʊʆɼɯɺ 

ʈʆɿʈɸʍʋʅʂʋ ʆɹʆʃʆʅʆʂ ɯ ʇʃɸʉʊʀʅ 

 

1.1. ʄʝʪʦʜʠ ʧʦʙʫʜʦʚʠ ʩʫʯʘʩʥʠʭ ʪʝʦʨʽʡ ʦʙʦʣʦʥʦʢ  ̔ 

ʧʣʘʩʪʠʥ ʪʘ ʾʭ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ 

ʋ ʩʫʯʘʩʥʽʡ ʽʥʞʝʥʝʨʥʽʡ ʧʨʘʢʪʠʮʽ ʦʙʦʣʦʥʢʠ, ʧʣʠʪʠ ʪʘ 

ʩʪʨʠʞʥʽ ʻ ʥʘʡʧʦʰʠʨʝʥʽʠhʤʠ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ 

ʤʘʰʠʥ  ̔ʩʧʦʨʫʜ. ɰʭ ʨʦʟʨʘʭʫʥʦʢ ʻ ʩʢʣʘʜʥʦʶ ʧʨʦʙʣʝʤʦʶ ʤʝʭʘʥʽʢʠ 

ʜʝʬʦʨʤʽʚʥʦʛʦ ʪʚʝʨʜʦʛʦ ʪʽʣʘ ʪʘ ʙʫʜʽʚʝʣʴʥʦʾ ʤʝʭʘʥʽʢʠ. ʎʷ 

ʧʨʦʙʣʝʤʘ  ̒ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦʶ ʚ ʜʘʥʠʡ ʯʘʩ, ʢʦʣʠ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʦʥʢʦʩʪʽʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʧʦʯʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʢʦʤʧʦʟʠʪʥʽ ʤʘʪʝʨʽʘʣʠ. ʊʘʢʽ ʤʘʪʝʨʽʘʣʠ ʟʘ ʩʚʦʻʶ ʧʨʠʨʦʜʦʶ ʤʘʶʪʴ 

ʘʥʽʟʦʪʨʦʧʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʪʦʤʫ ʾʭ ʨʦʟʨʘʭʫʥʦʢ ʚʠʤʘʛʘʻ ʪʦʯʥʽʠhʭ 

ʤʦʜʝʣʝʡ  ̔ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʨʽʚʥʷʥʴ, ʘ ʪʘʢʦʞ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʜʦʩʢʦʥʘʣʽʰʠʭ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ. 

ʂʦʤʧʦʟʠʪʥʽ ʪʦʥʢʦʩʪʽʥʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʦʪʨʠʤʘʣʠ ʰʠʨʦʢʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ ʙʫʜʽʚʥʠʮʪʚʘ 

ʷʢ ʩʠʩʪʝʤʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʧʦʻʜʥʫʚʘʪʠ ʚʠʩʦʢʫ ʤʽʮʥʽʩʪʴ ʽ 

ʞʦʨʩʪʢʽʩʪʴ ʟ̔ ʤʘʣʦʶ ʤʘʩʦʶ ʪʘ ʥʠʟʴʢʦʶ ʤʘʪʝʨʽʘʣʦʤʽʩʪʢʽʩʪʶ. ʊʘʢʽ 

ʤʘʪʝʨʽʘʣʠ ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʧʦʚʥʽʩʪʶ ʘʙʦ ʯʘʩʪʢʦʚʦ ʟʘʤʽʥʷʶʪʴ 

ʤʝʪʘʣʠ ʚ ʷʢʦʩʪʽ ʥʝʩʫʯʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʝʣʝʤʝʥʪʽʚ. ʆʩʦʙʣʠʚʽʩʪʴ 

ʩʪʚʦʨʝʥʥʷ ʩʫʯʘʩʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟ̔ ʢʦʤʧʦʟʠʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʧʦʣʷʛʘʻ ʫ ʧʨʦʝʢʪʫʚʘʥʥʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʮʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʚʠʤʘʛʘʻ 
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ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʪʝʦʨʽʡ ʽ ʤʝʪʦʜʽʚ ʨʦʟʨʘʭʫʥʢʫ, ʷʢʽ ʙ ʜʦʟʚʦʣʠʣʠ 

ʦʮʽʥʶʚʘʪʠ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ ʢʦʥʩʪʨʫʢʮʽʾ ʟʘʜʘʥʦʾ 

ʛʝʦʤʝʪʨʠʯʥʦʾ ʬʦʨʤʠ ʪʘ ʥʝʦʜʥʦʨʽʜʥʦʾ ʩʪʨʫʢʪʫʨʠ. 

ʊʦʥʢʦʩʪʽʥʥʽ ʦʙʦʣʦʥʢʦʚʽ ʯʠ ʧʣʘʩʪʠʥʯʘʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ ʧʽʜ 

ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ ʜʽʻʶ ʩʢʣʘʜʥʦʾ ʩʠʩʪʝʤʠ 

ʥʘʚʘʥʪʘʞʝʥʴ. ʊʘʢʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟʧʦʜʽʣʝʥʽ ʥʘ 

ʙ̔ ʣʴʰʽʡ ʯʘʩʪʠʥʽ ʧʦʚʝʨʭʥʽ ʘʙʦ ʙʫʪʠ ʟʦʩʝʨʝʜʞʝʥʠʤʠ ʥʘ ʤʘʣʠʭ 

ʜʽʣʷʥʢʘʭ, ʩʧʽʚʨʦʟʤʽʨʥʠʭ ʽʟ ʾʭ ʪʦʚʱʠʥʦʶ. ɺʠʟʥʘʯʝʥʥʷ ʥʘʧʨʫʞʝʥʦ-

ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ (ʅɼʉ) ʫ ʪʦʥʢʦʩʪʽʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʧʨʠ 

ʜʽʾ ʨʦʟʧʦʜʽʣʝʥʠʭ ʧʦʚʝʨʭʥʝʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʣʘʩʠʯʥʠʭ ʤʦʜʝʣʝʡ ʦʙʦʣʦʥʦʢ ʽ ʧʣʘʩʪʠʥ ʥʝ ʻ ʧʨʦʙʣʝʤʦʶ ʽ 

ʫʩʧʽʰʥʦ ʟʥʘʭʦʜʠʪʴʩʷ ʟ ʧʝʚʥʦʶ ʪʦʯʥʽʩʪʶ ʚʽʜʦʤʠʤʠ ʤʝʪʦʜʘʤʠ. 

ʈʘʟʦʤ ʟ ʪʠʤ, ʟʥʘʭʦʜʞʝʥʥʷ ʅɼʉ ʚ ʦʢʦʣʽ ʪʦʯʦʢ ʧʨʠʢʣʘʜʘʥʥʷ 

ʚʠʩʦʢʦʛʨʘʜʽʻʥʪʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʚʠʢʣʠʢʘʻ ʟʥʘʯʥʽ ʪʨʫʜʥʦʱʽ ʪʘ 

ʚʠʢʣʶʯʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʣʘʩʠʯʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʟʛʘʜʘʥʠʭ ʮʽʣʝʡ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʽ ʚʠʥʠʢʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʙʫʜʦʚʠ ʪʦʯʥʽʰʠʭ 

ʤʦʜʝʣʝʡ.  

ʄʦʞʣʠʚʦ, ʚʧʝʨʰʝ ʥʘʡʙʽʣʴʰ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʙʫʣʠ ʨʦʟʧʦʯʘʪʽ ʉ.ʇ.ʊʠʤʦʰʝʥʢʦʤ ʫ ʡʦʛʦ 

ʜʨʫʛʽʡ ʯʘʩʪʠʥʽ ñʂʫʨʩʘ ʪʝʦʨʠʠ ʫʧʨʫʛʦʩʪʠò, ʚʠʜʘʥʦʛʦ 1916 ʨʦʢʫ.   

ʋ ʮʽʡ ʨʦʙʦʪʽ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʜʦʪʠʯʥʠʭ ʥʘʧʨʫʞʝʥʴ ʥʘ 

ʧʝʨʽʦʜ ʚʽʣʴʥʠʭ ʧʦʧʝʨʝʯʥʠʭ ʢʦʣʠʚʘʥʴ ʩʪʨʠʞʥʷ. ɺʠʟʥʘʯʝʥʥʷ 

ʜʦʜʘʪʢʦʚʦʛʦ ʧʨʦʛʠʥʫ ʙʘʣʢʠ, ʱʦ ʟʛʠʥʘʣʘʩʴ ʟʦʩʝʨʝʜʞʝʥʦʶ ʩʠʣʦʶ, 

ʟʘ ʨʘʭʫʥʦʢ ʜʝʬʦʨʤʘʮʽʾ ʧʦʧʝʨʝʯʥʦʛʦ ʟʩʫʚʫ ʥʘʚʝʜʝʥʦ ʫ ʧʝʨʰʦʤʫ 
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ʪʦʤʽ ʡʦʛʦ ʧʽʜʨʫʯʥʠʢʘ ñStrength of materialsò, ʚʠʜʘʥʦʛʦ ʫ 1930 

ʨʦʮʽ. ʋ ʚʠʟʥʘʯʝʥʥʽ ʧʝʨʝʤʽʱʝʥʴ ʢʨʫʛʣʠʭ ʧʣʘʩʪʠʥ ʤʝʪʦʜʠʢʘ 

ʉ.ʇ. ʊʠʤʦʰʝʥʢʘ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʉ. ɺʦʡʥʦʚʩʴʢʠʤ-ʂʨʽʛʝʨʦʤ 

ʧʨʠ ʾʭ ʟʛʠʥʽ ʟʦʩʝʨʝʜʞʝʥʦʶ ʩʠʣʦʶ. ʉʧʨʦʙʘ ʫʪʦʯʥʝʥʥʷ ʪʝʦʨʽʾ 

ʦʙʦʣʦʥʦʢ ʽ ʧʣʘʩʪʠʥ ʙʫʣʘ ʟʨʦʙʣʝʥʘ ʄ.ʆ. ʂʽʣʴʯʝʚʩʴʢʠʤ [64, 65] ʥʘ 

ʧʦʯʘʪʢʫ ʩʦʨʦʢʦʚʠʭ ʨʦʢʽʚ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʘʚ ʧʽʜʭʽʜ ʂʦʰʽ ʪʘ 

ʇʫʘʩʩʦʥʘ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʢʣʘʜʫ ʬʫʥʢʮʽʡ ʜʝʬʦʨʤʘʮʽʡ ʫ 

ʩʪʝʧʝʥʝʚʽ ʨʷʜʠ ʟʘ ʧʦʧʝʨʝʯʥʦʶ ʢʦʦʨʜʠʥʘʪʦʶ. ɿʘʤʽʩʪʴ ʟʚʠʯʘʡʥʠʭ 

ʩʪʝʧʝʥʝʚʠʭ ʨʷʜʽʚ ʥʠʤ ʙʫʣʠ ʟʘʩʪʦʩʦʚʘʥʽ ʪʝʥʟʦʨʥʽ ʨʦʟʢʣʘʜʠ, ʷʢʽ 

ʩʧʨʘʚʝʜʣʠʚʽ ʜʣʷ ʜʦʚʽʣʴʥʦʾ ʢʨʠʚʦʣʽʥʽʡʥʦʾ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ. 

ɿʘʢʽʥʯʝʥʠʡ ʚʘʨʽʘʥʪ ʪʝʦʨʽʾ ʧʣʘʩʪʠʥ, ʱʦ ʚʨʘʭʦʚʫʚʘʚ 

ʧʦʧʝʨʝʯʥʽ ʟʩʫʚʠ ʪʘ ʧʦʧʝʨʝʯʥʽ ʥʦʨʤʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ, ʙʫʚ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ɽ. ʈʝʡʩʩʥʝʨʦʤ [185] ʫ 1944 ʨʦʮʽ. ʇʽʟʥʽʰʝ ʮʶ 

ʪʝʦʨʽʶ ʇ. ʅʘʛʜʽ [181] ʧʦʰʠʨʠʚ ʥʘ ʪʝʦʨʽʶ ʦʙʦʣʦʥʦʢ, ʜʝ 

ʥʦʨʤʘʣʴʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʟʘʜʘʚʘʣʦʩʴ ʢʚʘʜʨʘʪʥʦʶ ʧʘʨʘʙʦʣʦʶ. 

ɿʛʘʜʘʥʫ ʨʦʙʦʪʫ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʪʘʢʦʞ ʧʝʨʰʦʶ ʩʧʨʦʙʦʶ 

ʫʨʘʭʫʚʘʥʥʷ ʧʦʧʝʨʝʯʥʦʛʦ ʦʙʪʠʩʥʝʥʥʷ ʫ ʥʝʢʣʘʩʠʯʥʠʭ ʤʦʜʝʣʷʭ 

ʦʙʦʣʦʥʦʢ ʽ ʧʣʘʩʪʠʥ. 

ʅʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ ʦʜʥʫ ʚʘʞʣʠʚʫ ʦʩʦʙʣʠʚʽʩʪʴ 

ʜʝʬʦʨʤʫʚʘʥʥʷ ʢʦʤʧʦʟʠʪʥʠʭ ʧʣʘʩʪʠʥ ʽ ʦʙʦʣʦʥʦʢ ï ʽʩʪʦʪʥʠʡ 

ʚʧʣʠʚ ʜʝʬʦʨʤʘʮʽʡ ʧʦʧʝʨʝʯʥʦʛʦ ʟʩʫʚʫ ʪʘ ʦʙʪʠʩʥʝʥʥʷ. ʊʦʤʫ 

ʨʦʟʨʘʭʫʥʦʢ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʛʽʧʦʪʝʟʘʭ 

ʂʽʨʭʛʦʬʘ-ʃʷʚʘ (ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʥʘʟʚʘʥʠʭ ʝʬʝʢʪʽʚ), ʫ ʙʘʛʘʪʴʦʭ 

ʚʠʧʘʜʢʘʭ ʻ ʦʙʤʝʞʝʥʠʤ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 
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ʢʦʥʩʪʨʫʢʮʽʡ ʽʟ ʢʦʤʧʦʟʠʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʫʪʦʯʥʝʥʽ ʘʙʦ ʥʝʢʣʘʩʠʯʥʽ ʪʝʦʨʽʾ ʦʙʦʣʦʥʦʢ ʽ ʧʣʘʩʪʠʥ, ʱʦ 

ʚʨʘʭʦʚʫʶʪʴ ʜʝʬʦʨʤʘʮʽʾ ʧʦʧʝʨʝʯʥʦʛʦ ʟʩʫʚʫ. ʈʘʟʦʤ ʟ ʪʠʤ, ʽʩʥʫʻ 

ʙʘʛʘʪʦ ʪʝʦʨʽʡ ʪʘ ʤʦʜʝʣʝʡ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʽ ʜʝʬʦʨʤʘʮʽʾ 

ʧʦʧʝʨʝʯʥʦʛʦ ʦʙʪʠʩʥʝʥʥʷ. ʇʨʘʢʪʠʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʠʭ ʯʠ ʽʥʰʠʭ 

ʪʝʦʨʽʡ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʢʣʘʜʥʦʩʪʽ ʪʘ ʤʦʞʣʠʚʦʩʪʽ 

ʧʦʙʫʜʦʚʠ ʥʘʙʣʠʞʝʥʠʭ ʨʦʟʚôʷʟʢʽʚ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʨʽʚʥʷʥʴ ʜʣʷ 

ʦʙʦʣʦʥʦʢ ʽ ʧʣʘʩʪʠʥ. ʅʘʡʧʨʦʩʪʽʰʠʤʠ ʥʝʢʣʘʩʠʯʥʠʤʠ ʤʦʜʝʣʷʤʠ 

ʦʙʦʣʦʥʦʢ ʚʚʘʞʘʶʪʴ ʤʦʜʝʣʽ ʦʙʦʣʦʥʦʢ ʪʠʧʫ ʊʠʤʦʰʝʥʢʘ, ʜʣʷ ʷʢʠʭ 

ʧʨʠʡʤʘʶʪʴ ʪʘʢʽ ʧʨʠʧʫʱʝʥʥʷ: 

1. ʇʨʷʤʦʣʽʥʽʡʥʽ ʚʦʣʦʢʥʘ ʦʙʦʣʦʥʢʠ, ʷʢʽ ʜʦ ʜʝʬʦʨʤʘʮʽʾ ʙʫʣʠ 

ʥʦʨʤʘʣʴʥʠʤʠ ʜʦ ʩʝʨʝʜʠʥʥʦʾ ʧʦʚʝʨʭʥʽ, ʟʙʝʨʽʛʘʶʪʴ ʧʽʩʣʷ 

ʜʝʬʦʨʤʘʮʽʾ ʩʚʦʶ ʜʦʚʞʠʥʫ ʪʘ ʧʨʷʤʦʣʽʥʽʡʥʽʩʪʴ, ʘʣʝ ʥʝ 

ʟʘʣʠʰʘʶʪʴʩʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʤʠ ʜʦ ʜʝʬʦʨʤʦʚʘʥʦʾ ʩʝʨʝʜʠʥʥʦʾ 

ʧʦʚʝʨʭʥʽ, ʘ ʧʦʚʝʨʪʘʶʪʴʩʷ ʥʘ ʧʝʚʥʠʡ ʢʫʪ (ʛʽʧʦʪʝʟʘ ʧʨʷʤʠʭ 

ʥʦʨʤʘʣʝʡ). 

2. ʅʦʨʤʘʣʴʥʠʤʠ ʥʘʧʨʫʞʝʥʥʷʤʠ ʥʘ ʧʣʦʱʠʥʢʘʭ, 

ʧʘʨʘʣʝʣʴʥʠʭ ʜʦ ʩʝʨʝʜʠʥʥʦʾ ʧʦʚʝʨʭʥʽ, ʤʦʞʥʘ ʟʥʝʭʪʫʚʘʪʠ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʥʘʧʨʫʞʝʥʥʷʤʠ (ʧʣʦʩʢʠʡ ʥʘʧʨʫʞʝʥʠʡ ʩʪʘʥ). 

ʎʠʤ ʛʽʧʦʪʝʟʘʤ ʚʽʜʧʦʚʽʜʘʻ ʢʽʥʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʟʤʽʥʠ 

ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʘ ʧʝʨʝʤʽʱʝʥʴ ʽ ʪʝʥʟʦʨʘ ʥʘʧʨʫʞʝʥʴ ʟʘ 

ʪʦʚʱʠʥʦ  ʁ[30,31,45,46, 62,98,147,181]: 

( ); ; , .U u z V v z W wa bg g a b= + = + =               (1.1) 
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(1.2) 

ʊʫʪ ʚʝʣʠʯʠʥʠ u, v, w ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʝʨʝʤʽʱʝʥʥʷ ʪʦʯʦʢ 

ʩʝʨʝʜʠʥʥʦʾ ʧʦʚʝʨʭʥʽ ʦʙʦʣʦʥʢʠ ʯʠ ʧʣʘʩʪʠʥʠ; ,a bg g ï ʢʫʪʠ 

ʧʦʚʦʨʦʪʫ ʥʦʨʤʘʣʴʥʦʛʦ ʚʦʣʦʢʥʘ ʚ ʧʣʦʱʠʥʘʭ (,az) ʽ (,bz); 

, ,N Q Ma a a- ʟʫʩʠʣʣʷ ʪʘ ʤʦʤʝʥʪʠ ʚ ʧʝʨʝʨʽʟʘʭ ʦʙʦʣʦʥʢʠ; 

W-ʨʘʜʽʘʣʴʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʦʙʦʣʦʥʢʠ, ʱʦ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʧʦʧʝʨʝʯʥʦʾ ʢʦʦʨʜʠʥʘʪʠ z ; k¡ï ʢʦʝʬʽʮʽʻʥʪ ʟʩʫʚʫ. ɺʚʝʜʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʘ ʟʩʫʚʫ k¡ ʧʦʷʩʥʶʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʶ ʫʟʛʦʜʞʝʥʥʷ 

ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ ʜʦʪʠʯʥʠʭ ʥʘʧʨʫʞʝʥʴ ʫ ʧʦʧʝʨʝʯʥʦʤʫ ʥʘʧʨʷʤʢʫ 

ʟ ʣʽʥʽʡʥʠʤ ʪʘʥʛʝʥʮʽʘʣʴʥʠʤ ʧʝʨʝʤʽʱʝʥʥʷʤ. ʋ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ 

ʢʦʝʬʽʮʽʻʥʪ ʟʩʫʚʫ, ʷʢ ʧʨʘʚʠʣʦ, ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʚʥʠʤ 5 6k¡= . 

ʆʩʥʦʚʥʽ ʨʽʚʥʷʥʥʷ ʪʦʥʢʠʭ ʧʦʣʦʛʠʭ ʦʙʦʣʦʥʦʢ ʪʠʧʫ 

ʊʠʤʦʰʝʥʢʘ, ʜʝʪʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʽ ʪʘ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʚ ʦʙʰʠʨʥʠʭ 

ʤʦʥʦʛʨʘʬʽʷʭ ʉ.ʆ. ɸʤʙʘʨʮʫʤʷʥʘ [5], ʗ.ʄ. ɻʨʠʛʦʨʝʥʢʘ [45-47], 

ɹ.ʃ. ʇʝʣʝʭʘ [98-100] ʪʘ ʽʥ., ʟʚʦʜʷʪʴʩʷ ʜʦ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ: 

                        ( )2 1 ;kD w F q qe eD + - D D = - D                     (1.3) 

2 22 0; 0,kF Eh w kD - D = DW- W=                 (1.4) 

ʜʝ  
2 2 2 2
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-
 w ï ʬʫʥʢʮʽʷ ʧʨʦʛʠʥʫ ʦʙʦʣʦʥʢʠ; 

F( ,a b) ï ʬʫʥʢʮʽʷ ʟʫʩʠʣʴ ɺ.ɿ. ɺʣʘʩʦʚʘ [37], ( ),a bW  ï ʬʫʥʢʮʽʷ 
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ʢʨʫʯʝʥʥʷ; , , ,k k A Aa b a b ï ʢʨʠʚʠʥʠ ʪʘ ʢʦʝʬʽʮʽʻʥʪʠ ʃʷʤʝ 

ʢʦʦʨʜʠʥʘʪʥʠʭ ʣʽʥʽʡ ʩʝʨʝʜʠʥʥʦʾ ʧʦʚʝʨʭʥʽ ʦʙʦʣʦʥʢʠ; 

( )2D k Ghe ¡= ï ʧʘʨʘʤʝʪʨ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʚʨʘʭʦʚʫʻʪʴʩʷ 

ʧʦʧʨʘʚʢʘ ʚʽʜ ʚʧʣʠʚʫ ʜʝʬʦʨʤʘʮʽʾ ʧʦʧʝʨʝʯʥʦʛʦ ʟʩʫʚʫ. 

ʊʝʦʨʽʾ ʦʙʦʣʦʥʦʢ ʪʠʧʫ ʊʠʤʦʰʝʥʢʘ, ʢʨʽʤ ʫʨʘʭʫʚʘʥʥʷ 

ʜʝʬʦʨʤʘʮʽʡ ʧʦʧʝʨʝʯʥʦʛʦ ʟʩʫʚʫ, ʫʩʫʚʘʶʪʴ ʱʝ ʡ ʜʝʷʢʽ 

ʤʘʪʝʤʘʪʠʯʥʽ ʧʨʦʪʠʨʽʯʯʷ, ʷʢʽ ʤʘʻ ʢʣʘʩʠʯʥʘ ʪʝʦʨʽʷ ʦʙʦʣʦʥʦʢ. 

ʆʩʥʦʚʥʠʤ ʽʟ ʥʠʭ ʻ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʦʨʷʜʢʫ ʨʦʟʨʘʭʫʥʢʦʚʠʭ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʢʽʣʴʢʦʩʪʽ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ. ʊʝʦʨʽʷ ʪʠʧʫ 

ʊʠʤʦʰʝʥʢʘ ʤʘʻ ʚʠʱʠʡ ï ʜʝʩʷʪʠʡ ï ʧʦʨʷʜʦʢ ʨʦʟʨʘʭʫʥʢʦʚʠʭ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ (1.3), (1.4) ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʣʘʩʠʯʥʦʶ, 

ʷʢʘ ʤʘʻ ʚʦʩʴʤʠʡ (ʚʽʜʩʫʪʥʻ ʨʽʚʥʷʥʥʷ ɻʝʣʴʤʛʦʣʴʮʘ (1.4)). ʊʦʤʫ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʮʽʻʾ ʪʝʦʨʽʾ ʥʘ ʢʨʘʷʭ ʦʙʦʣʦʥʢʠ ʤʦʞʥʘ ʟʘʜʦʚʦʣʴʥʠʪʠ 

ʧôʷʪʠ ñʧʨʠʨʦʜʥʠʤò ʛʨʘʥʠʯʥʠʤ ʫʤʦʚʘʤ. 

ʆʮʽʥʢʘ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʚ ʪʘʢʠʭ 

ʦʙʦʣʦʥʢʘʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʩʧʨʦʱʝʥʠʭ ʬʦʨʤʫʣ (1.2), ʜʝ 

ʥʦʨʤʘʣʴʥʽ ʪʘ ʪʘʥʛʝʥʮʽʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ ʚʠʨʘʞʘʶʪʴʩʷ ʯʝʨʝʟ 

ʟʛʠʥʘʣʴʥʽ ʤʦʤʝʥʪʠ ʪʘ ʧʦʧʝʨʝʯʥʽ ʩʠʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʛʽʧʦʪʝʟ, ʱʦ 

ʟʘʢʣʘʜʝʥʽ ʫ ʟʛʘʜʘʥʠʭ ʤʦʜʝʣʷʭ. ʇʦʢʣʘʚʰʠ ʫ ʨʽʚʥʷʥʥʽ (1.3) 

ʧʘʨʘʤʝʪʨ 0e=  ʪʘ ʚʽʜʢʠʥʫʚʰʠ ʦʜʥʦʨʽʜʥʝ ʨʽʚʥʷʥʥʷ ɻʝʣʴʤʛʦʣʴʮʘ 

(1.4), ʱʦ ʦʧʠʩʫʻ ʪʘʢ ʟʚʘʥʠʡ ʚʠʭʨʦʚʠʡ ʢʨʘʡʦʚʠʡ ʝʬʝʢʪ ʈʝʡʩcʥʝʨʘ, 

ʦʪʨʠʤʘʻʤʦ ʨʽʚʥʷʥʥʷ ʢʣʘʩʠʯʥʦʾ ʪʝʦʨʽʾ ʧʦʣʦʛʠʭ ʦʙʦʣʦʥʦʢ 

ʂʽʨʭʛʦʬʘ-ʃʷʚʘ, ʱʦ ʙʫʜʫʻʪʴʩʷ ʥʘ ʛʽʧʦʪʝʟʽ ʥʝʜʝʬʦʨʤʽʚʥʠʭ 

ʥʦʨʤʘʣʝʡ ̔ ʥʝʭʪʫʚʘʥʥ ̔ ʥʦʨʤʘʣʴʥʠʤʠ ʥʘʧʨʫʞʝʥʥʷʤʠ zs . 
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ɿʘʩʪʦʩʫʚʘʥʥʷ ʛʽʧʦʪʝʟʠ ʥʝʜʝʬʦʨʤʽʚʥʠʭ ʥʦʨʤʘʣʝʡ ʚʥʦʩʠʪʴ 

ʧʦʭʠʙʢʠ, ʱʦ ʥʝ ʫʩʫʚʘʶʪʴʩʷ. ʇʦʨʷʜʦʢ ʮʠʭ ʧʦʭʠʙʦʢ ʜʦʩʣʽʜʞʝʥʦ ʫ 

ʚʽʜʦʤʠʭ ʨʦʙʦʪʘʭ ɯ.ʄ. ɺʝʢʫʘ [34], , ɸ.ʃ. ɻʦʣʴʜʝʥʚʝʡʟʝʨʘ [42,43],               

ɽ.ɯ. ɻʨʠʛʦʣʶʢʘ [44], ʍ.ʄ. ʄʫʰʪʘʨʽ [84], ʗ.ʄ. ɻʨʠʛʦʨʝʥʢʘ [45-47],               

ʃ.ɻ. ɼʦʥʥʝʣʘ  [58] , ɺ.ɺ. ʇʽʢʫʣʷ [103] , ɯ.ʖ. ʍʦʤʠ [155] ʪʘ ʽʥ. 

ɼʝʷʢʝ ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʝʦʨʽʾ ʪʠʧʫ ʊʠʤʦʰʝʥʢʘ ʙʫʣʦ 

ʚʠʢʦʥʘʥʝ ʇ. ʅʘʛʜʽ [181], ʷʢʠʡ ʜʦʜʘʪʢʦʚʦ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

(ʨʘʜʽʘʣʴʥʦʛʦ) ʧʝʨʝʤʽʱʝʥʥʷ W ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ (1.1) ʚʚʽʚ 

ʢʚʘʜʨʘʪʠʯʥʠʡ ʟʘʢʦʥ ʨʦʟʧʦʜʽʣʫ ʚʽʜʥʦʩʥʦ ʢʦʦʨʜʠʥʘʪʠ z ʽʟ 

ʧʦʜʘʣʴʰʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʘʨʽʘʮʽʡʥʦʛʦ ʧʨʠʥʮʠʧʫ ʈʝʡʩʩʥʝʨʘ. 

ʂʨʽʤ ʪʦʛʦ, ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ 

ʨʽʚʥʦʚʘʛʠ ʪʨʠʚʠʤʽʨʥʦʾ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ ʥʘ ʟʦʚʥʽʰʥʽʭ ʧʦʚʝʨʭʥʷʭ, ʙʫʣʦ ʟʘʧʠʩʘʥʦ 

ʚʠʨʘʟʠ ʜʣʷ ʧʦʧʝʨʝʯʥʠʭ ʜʦʪʠʯʥʠʭ ʽ ʥʦʨʤʘʣʴʥʠʭ ʥʘʧʨʫʞʝʥʴ zs , 

ʨʦʟʧʦʜʽʣʝʥʠʭ ʟʘ ʪʦʚʱʠʥʦʶ ʦʙʦʣʦʥʢʠ ʚʽʜʧʦʚʽʜʥʦ ʟʘ 

ʢʚʘʜʨʘʪʠʯʥʠʤ ʽ ʢʫʙʽʯʥʠʤ ʟʘʢʦʥʘʤʠ. ʈʘʟʦʤ ʟ ʪʠʤ, ʪʘʢʝ 

ʫʪʦʯʥʝʥʥʷ ʥʝ ʩʪʘʣʦ ʚʠʟʥʘʯʘʣʴʥʠʤ ʜʣʷ ʦʩʥʦʚʥʠʭ ʥʦʨʤʘʣʴʥʠʭ 

ʥʘʧʨʫʞʝʥʴ ʫ ʪʘʥʛʝʥʮʽʘʣʴʥʠʭ ʥʘʧʨʷʤʢʘʭ, ʷʢʽ ʡ ʥʘʜʘʣʽ 

ʟʤʽʥʶʚʘʣʠʩʴ ʧʦ ʪʦʚʱʠʥ ̔ʟʘ ʣʽʥʽʡʥʠʤ ʟʘʢʦʥʦʤ. 

ʐʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʧʦʙʫʜʦʚʠ ʜʚʦʚʠʤʽʨʥʠʭ ʤʦʜʝʣʝʡ 

ʦʙʦʣʦʥʦʢ  ̔ʧʣʘʩʪʠʥ ʟʥʘʡʰʦʚ ʽʪʝʨʘʮʽʡʥʠʡ ʤʝʪʦʜ ʛʽʧʦʪʝʟ ʉ.ʆ. 

ɸʤʙʘʨʮʫʤʷʥʘ [5]. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʪʝʦʨʽʡ ʪʠʧʫ ʉ.ʇ.ʊʠʤʦʰʝʥʢʘ, 

ɽ. ʈʝʡʩʥʝʨʘ ʪʘ ʇ. ʅʘʛʜʽ, ʤʦʜʝʣʴ ʉ.ʆ. ɸʤʙʘʨ-ʮʫʤʷʥʘ ʧʝʨʝʜʙʘʯʘʻ 

ʟʤʽʥʫ ʟʘ ʪʦʚʱʠʥʦ  ʁʦʙʦʣʦʥʢʠ ʦʩʥʦʚʥʠʭ ʥʦʨʤʘʣʴʥʠʭ ʥʘʧʨʫʞʝʥʴ 
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ʫ ʪʘʥʛʝʥʮʽʘʣʴʥʠʭ ʥʘʧʨʷʤʢʘʭ ʟʘ ʟʘʢʦʥʦʤ ʢʫʙʽʯʥʦʾ ʧʘʨʘʙʦʣʠ, ʘ 

ʫʪʦʯʥʝʥʘ ʤʦʜʝʣʴ ʯʘʩʪʢʦʚʦ ʚʨʘʭʦʚʫʻ ʱʝ ʡ ʧʦʧʝʨʝʯʥʝ 

ʦʙʪʠʩʥʝʥʥʷ. ɼʠʬʝʨʝʥʮʽʘʣʴʥʽ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ 

(ʰʽʩʪʥʘʜʮʷʪʦʛʦ ʧʦʨʷʜʢʫ), ʩʪʘʪʠʯʥʽ ʪʘ ʛʝʦʤʝʪʨʠʯʥʽ ʛʨʘʥʠʯʥʽ 

ʫʤʦʚʠ ʟʥʘʡʜʝʥʽ ʥʘ ʦʩʥʦʚʽ ʟʤʽʰʘʥʦʛʦ ʚʘʨʽʘʮʽʡʥʦʛʦ ʧʨʠʥʮʠʧʫ          

ɽ. ʈʝʡʩʩʥʝʨʘ [1, 125]. ʅʝʭʪʫʶʯʠ ʬʫʥʢʮʽʻʶ, ʱʦ ʚʨʘʭʦʚʫʻ 

ʧʦʧʝʨʝʯʥʝ ʦʙʪʠʩʥʝʥʥʷ, ʘʚʪʦʨ ʦʪʨʠʤʫʻ ʚʘʨʽʘʥʪ ʪʝʦʨʽʾ ʦʙʦʣʦʥʦʢ 

ʉ.ʆ. ɸʤʙʘʨʮʫʤʷʥʘ. ʄʘʡʞʝ ʦʜʥʦʯʘʩʥʦ ʧʦʜʽʙʥʦʛʦ ʪʠʧʫ 

ʥʝʢʣʘʩʠʯʥʽ ʤʦʜʝʣʽ ʧʣʘʩʪʠʥ ʩʝʨʝʜʥʴʦʾ ʪʦʚʱʠʥʠ ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ 

ʉ.ɻ. ʃʝʭʥʽʮʴʢʠʤ [71], ʍ.ʄ. ʄʫʰʪʘʨʽ [84], ʄ.ʇ. ʐʝʨʝʤʝʪʴʻʚʠʤ 

ʽ ɹ.ʃ. ʇʝʣʝʭʦʤ [98], ɯ.ʆ. ʇʨʫʩʦʚʠʤ [120], ɽ.ɯ. ɻʨʠʛʦʣʶʢʦʤ [44], 

ʆ.ʌ. ʈʷʙʦʚʠʤ ʽ ʆ.ʆ. ʈʘʩʩʢʘʟʦʚʠʤ [29,132], ɯ.ʖ. ʍʦʤʦʶ [155] ʪʘ 

ʥ̔. ɼʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʮʠʭ ʨʦʙʽʪ ʜʘʻʪʴʩʷ ʚ ʦʛʣʷʜʦʚʽʡ ʩʪʘʪʪʽ           

ʗ.ʄ. ɻʨʠʛʦʨʝʥʢʦʤ ʽ ɸ.ʊ. ɺʘʩʠʣʝʥʢʦʤ [45], ʘ ʪʘʢʦʞ                         

ɺ.ɺ. ɺʘʩʠʣʴʻʚʠʤ ʽ ʉ.ɸ. ʃʫʨô̒ [31,32]. ʋʟʘʛʘʣʴʥʝʥʥʷ 

ʢʽʥʝʤʘʪʠʯʥʦʾ ʪʘ ʩʪʘʪʠʯʥʦʾ ʛʽʧʦʪʝʟ ʊʠʤʦʰʝʥʢʘ ʜʣʷ ʘʥʽʟʦʪʨʦʧʥʠʭ 

ʦʙʦʣʦʥʦʢ ʨʦʟʚʠʚʘʻʪʴʩʷ ʪʘ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʫ ʤʦʥʦʛʨʘʬʽʾ                

ʗ.ʄ. ɻʨʠʛʦʨʝʥʢʘ, ɸ.ʊ. ɺʘʩʠʣʝʥʢʘ, ɻ.ʇ. ɻʦʣʫʙ [46]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʉ.ɻ.ʃʝʭʥʽʮʴʢʦʛʦ [71], ʍ.ʄ. ʄʫʰʪʘʨʽ [84], 

ʆ.ʌ. ʈʷʙʦʚʘ [29] ʪʘ ɯ.ʆ. ʇʨʫʩʦʚʘ [120 ], ʜʝ ʤʘʡʞʝ ʦʜʥʦʯʘʩʥʦ 

(ʫ 1960-1970ʨ.ʨ.) ʧʦʯʘʣʠ ʯʘʩʪʢʦʚʦ ʚʨʘʭʦʚʫʚʘʪʠ 

ʜʝʬʦʨʤʘʮʽʶ ʧʦʧʝʨʝʯʥʦʛʦ ʦʙʪʠʩʥʝʥʥʷ, ʨʘʟʦʤ ʟʽ ʟʤʽʥʦʶ 

ʥʦʨʤʘʣʴʥʠʭ ʥʘʧʨʫʞʝʥʴ ʫ ʪʘʥʛʝʥʮʽʘʣʴʥʠʭ ʥʘʧʨʷʤʢʘʭ ʟʘ 

ʟʘʢʦʥʦʤ ʢʫʙʽʯʥʦʾ ʧʘʨʘʙʦʣʠ, ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʥʘʩʪʫʧʥʠʤ 
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ʝʪʘʧʦʤ ʨʦʟʚʠʪʢʫ ʤʦʜʝʣʝʡ ʦʙʦʣʦʥʦʢ, ʧʣʘʩʪʠʥ  ̔ʢʦʨʦʪʢʠʭ 

ʙʘʣʦʢ, ʧʦʙʫʜʦʚʘʥʠʭ ʤʝʪʦʜʦʤ ʛʽʧʦʪʝʟ. 

ɼʝʱʦ ʧʽʟʥʽʰʝ (1974ʨ.), ʫ ʨʦʙʦʪʽ [161]  ʢʦʤʧʦʥʝʥʪʠ 

ʚʝʢʪʦʨʘ ʧʝʨʝʤʽʱʝʥʴ (1.1) ʜʦʚʽʣʴʥʦʾ ʪʦʯʢʠ ʧʣʘʩʪʠʥʠ 

ʨʦʟʛʦʨʥʝʥʽ ʫ ʚʠʛʣʷʜʽ ʧʨʠʪʷʪʠʭ ʨʷʜʽʚ ʟʘ ʧʦʧʝʨʝʯʥʦʶ 

ʢʦʦʨʜʠʥʘʪʦʶ z 

( ) ( ) ( )
3 4

0 0

, , 1,2 ; , ,k k

i ik k

k k

u u z i W w za b a b
= =

= = = Öä ä      (1.5) 

ʜʝ 13 ʥʝʚʽʜʦʤʠʭ ʬʫʥʢʮʽʡ ( ),iku a b, ( ),kw a b ʰʫʢʘʶʪʴʩʷ ʽʟ, 

ʦʜʝʨʞʘʥʦʾ ʟ ʚʘʨʽʘʮʽʡʥʦʛʦ ʧʨʠʥʮʠʧʫ ʃʘʛʨʘʥʞʘ [1] ʜʣʷ ʧʦʚʥʦʾ 

ʝʥʝʨʛʽʾ ʧʨʫʞʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ 

ʯʦʪʠʨʥʘʜʮʷʪʦʛʦ ʧʦʨʷʜʢʫ ʽʟ ʟʘʜʦʚʽʣʴʥʝʥʥʷʤ ʨʽʚʥʷʥʴ 

ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʟʘʢʦʥʫ ɻʫʢʘ ʪʘ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ ʜʣʷ ʥʦʨʤʘʣʴʥʠʭ ʽ 

ʜʦʪʠʯʥʠʭ ʥʘʧʨʫʞʝʥʴ ʥʘ ʣʠʮʝʚʠʭ ʧʦʚʝʨʭʥʷʭ ʧʣʘʩʪʠʥʠ.  

ʂʦʤʧʣʝʢʩʥʝ ʧʦʜʘʥʥʷ ʫʪʦʯʥʝʥʠʭ ʨʽʚʥʷʥʴ ʟʛʠʥʫ, ʱʦ 

ʚʨʘʭʦʚʫʶʪʴ ʜʝʬʦʨʤʘʮʽʾ ʧʦʧʝʨʝʯʥʦʛʦ ʟʩʫʚʫ ʪʘ ʦʙʪʠʩʥʝʥʥʷ, ʜʣʷ 

ʦʨʪʦʪʨʦʧʥʠʭ ʧʣʘʩʪʠʥ, ʧʦʰʢʦʜʞʝʥʠʭ ʪʨʽʱʠʥʘʤʠ, ʥʘʚʝʜʝʥʽ ʫ 

ʨʦʙʦʪʽ [164]. ʄʝʪʦʜ ʧʦʙʫʜʦʚʠ ʥʝʢʣʘʩʠʯʥʠʭ ʤʦʜʝʣʝʡ ʙʘʣʦʢ ʽ 

ʧʣʘʩʪʠʥ, ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʧʦʙʫʜʦʚʠ ʫʟʘʛʘʣʴʥʝʥʦʾ ʪʝʦʨʽʾ 

ʥʝʧʦʣʦʛʠʭ ʦʨʪʦʪʨʦʧʥʠʭ ʦʙʦʣʦʥʦʢ, ʨʦʟʨʦʙʣʝʥʠʡ ʫ ʨʦʙʦʪʽ 

[163].  ʄʝʪʦʜʠʢʘ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ ʫʞʝ 

ʜʦʩʪʘʪʥʴʦ ʚʽʜʧʨʘʮʴʦʚʘʥʘ ʪʘ ʫʥʽʬʽʢʦʚʘʥʘ ʜʣʷ ʦʙʦʣʦʥʦʢ ʪʝʦʨʽʾ 

ʪʠʧʫ ʊʠʤʦʰʝʥʢʘ, ʪʦʤʫ ʽʥʪʝʛʨʫʚʘʥʥʷ ʨʽʚʥʷʥʴ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ 

ʤʦʜʝʣʽ ʥʝ ʚʠʢʣʠʢʘʻ ʟʥʘʯʥʠʭ ʫʩʢʣʘʜʥʝʥʴ. ʇʨʠ ʾʾ ʨʦʟʚôʷʟʫʚʘʥʥʽ 
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ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʢʨʘʡʦʚʠʭ ʟʘʜʘʯ ʥʝʦʙʭʽʜʥʦ ʧʨʠʻʜʥʘʪʠ ʱʝ ʩʽʤ 

ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ ʥʘ ʢʨʘʷʭ ʦʙʦʣʦʥʢʠ, ʷʢʽ ʣʝʛʢʦ ʦʪʨʠʤʘʪʠ ʟ 

ʚʘʨʽʘʮʽʡʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʫ ʃʘʛʨʘʥʞʘ. 

ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʪʝʦʨʽʡ ʟʛʠʥʫ ʦʙʦʣʦʥʦʢ ʽ 

ʧʣʘʩʪʠʥ ʟʜʽʡʩʥʝʥʠʡ ʆ.ʆ. ʈʘʩʩʢʘʟʦʚʠʤ [123,124,132],         

ɺ.ɻ. ʇʽʩʢʫʥʦʚʠʤ, ʆ.ɺ. ʄʘʨʯʫʢʦʤ ʽ ɹ.ɺ. ɻʨʠʥʝʚʠʮʴʢʠʤ 

[78,79, 106-108], ɺ.ɸ. ʈʦʜʽʦʥʦʚʦʶ [127],  ʆ.ʄ. ʋʣʴʷʰʠʥʦʶ 

[150], ɺ.ɸ. ʂʘʨʥʘʫʭʦʚʠʤ, ɺ.ɯ. ʂʦʟʣʦʚʠʤ [62] , ʂ. ʃʦ  ̔ ʈ. 

ʂʨʩ̔ʪʝʥʩʝʥʦʤ [68] ʪʘ ʽʥʰʠʤʠ ʘʚʪʦʨʘʤʠ.  

ʊʘʢ, ʫ ʧʨʘʮʷʭ [68, 127] ʢʦʤʧʦʥʝʥʪʠ ʚʝʢʪʦʨʘ 

ʧʝʨʝʤʽʱʝʥʴ ʜʦʚʽʣʴʥʦʾ ʪʦʯʢʠ ʦʙʦʣʦʥʢʠ ʨʦʟʛʦʨʥʝʥʽ ʫ 

ʚʠʛʣʷʜʽ ʧʨʠʪʷʪʠʭ ʨʷʜʽʚ ʟʘ ʧʦʧʝʨʝʯʥʦʶ ʢʦʦʨʜʠʥʘʪʦʶ z 

( ) ( ) ( )
3 2

0 0

, , 1,2 ; , ,k k

i ik k

k k

u u z i W w za b a b
= =

= = = Öä ä          (1.6) 

ʜʝ ʦʜʠʥʘʜʮʷʪʴ ʥʝʚʽʜʦʤʠʭ ʬʫʥʢʮʽʡ ,ik ku w  ʟʥʘʭʦʜʠʣʠʩʷ ʽʟ ʩʠʩʪʝʤʠ 

ʦʜʠʥʘʜʮʷʪʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʚʽʜʥʦʩʥʦ çʧʦʣʽʤʦʤʝʥʪʽʚè 

ʪʘ çʧʦʣʽʩʠʣè, ʦʪʨʠʤʘʥʠʭ ʽʟ ʚʘʨʽʘʮʽʡʥʦʛʦ ʧʨʠʥʮʠʧʫ ʃʘʛʨʘʥʞʘ ʜʣʷ 

ʧʦʚʥʦʾ ʝʥʝʨʛʽʾ ʧʨʫʞʥʦʾ ʩʠʩʪʝʤʠ ʟ̔ ʟʘʜʦʚʽʣʴʥʝʥʥʷʤ ʦʜʠʥʘʜʮʷʪʠ 

ʛʨʘʥʠʯʥʠʤ ʫʤʦʚʘʤ ʥʘ ʢʨʘʷʭ ʦʙʦʣʦʥʢʠ. ʊʫʪ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʬʦʨʤʫʣ ʩʠʩʪʝʤʠ (1.5), ʫ ʚʠʨʘʟʽ ʜʣʷ W  ʧʘʨʘʤʝʪʨ k =2. ʋ 

ʨʦʙʦʪʽ ɺ.ɸ. ʈʦʜʽʦʥʦʚʦʾ [127], ʟʘ ʪʘʢʦʛʦ ʞ ʧʦʜʘʥʥʷ (1.5), 

ʘʣʝ ʧʨʠ k=3, ʧʝʨʝʤʽʱʝʥʥʷ ʪʨʘʥʩʬʦʨʤʫʚʘʣʠʩʷ ʫ ʚʠʨʘʟʠ 

ʯʝʨʝʟ ʧʦʣʽʥʦʤʠ ʃʝʞʘʥʜʨʘ, ʘ ʜʘʣʽ ʚʞʝ ʟʘʩʪʦʩʦʚʫʚʘʣʘʩʷ 

ʤʝʪʦʜʠʢʘ ʉ.ʆ. ɸʤʙʘʨʮʫʤʷʥʘ [5] ï ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ 
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ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʢʣʘʩʠʯʥʦʾ ʪʝʦʨʽʾ ʦʙʦʣʦʥʦʢ, ʘ ʪʘʢʦʞ 

ʥʘʧʝʨʝʜ ʟʘʜʘʥʽ ʚʠʨʘʟʠ ʜʣʷ ʜʦʪʠʯʥʠʭ ʥʘʧʨʫʞʝʥʴ ,z za jt t ʪʘ 

ʥʦʨʤʘʣʴʥʦʛʦ ʥʘʧʨʫʞʝʥʥʷ zs. ɸʚʪʦʨ ʧʽʜʢʨʝʩʣʶʻ, ʱʦ 

ʦʮʽʥʠʪʠ ʪʦʯʥʽʩʪʴ ʮʽʻʾ ʤʦʜʝʣʽ ʤʦʞʥʘ ʭʽʙʘ ʱʦ ʤʝʪʦʜʦʤ 

ʟʚʘʞʝʥʠʭ ʥʝʚô̫ ʟʦʢ, ʘʣʝ ʜʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʙʫʜʫʚʘʪʠ 

ʥʘʩʪʫʧʥʝ ʥʘʙʣʠʞʝʥʥʷ. 

ɼʦ ʤʦʜʝʣʝʡ, ʫ ʢ̫ʠʭ ʫʩʪʘʥʦʚʣʝʥʘ ʧʦʚʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʥʝʣʽʥʽʡʥʦʛʦ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ ʪʘʥʛʝʥʮʽʘʣʴʥʠʭ ʧʝʨʝʤʽʱʝʥʴ ʧʦ 

ʪʦʚʱʠʥʽ ʦʙʦʣʦʥʢʠ (ʧʘʢʝʪʫ ʰʘʨʽʚ) ʩʠʩʪʝʤʽ ʚʥʫʪʨʽʰʥʽʭ ʟʫʩʠʣʴ  ̔

ʨʽʚʥʷʥʥʷʤ ʾʭ ʚʠʟʥʘʯʝʥʥʷ, ʥʘʣʝʞʘʪʴ ʤʦʜʝʣʽ ʙʘʛʘʪʦʰʘʨʦʚʠʭ 

ʦʨʪʦʪʨʦʧʥʠʭ ʦʙʦʣʦʥʦʢ ɺ.ɻ. ʇʽʩʢʫʥʦʚʘ, ʆ.ʆ. ʈʘʩʩʢʘʟʦʚʘ ʪʘ ʾʭ 

ʫʯʥʽʚ [105-107, 123,124]. ʈʦʟʨʘʭʫʥʢʦʚʽ ʨʽʚʥʷʥʥʷ, ʛʨʘʥʠʯʥʽ ʫʤʦʚʠ 

ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʨʫʞʥʦʩʪʽ ʚ ʤʦʜʝʣʽ ʆ.ʆ. ʈʘʩʩʢʘʟʦʚʘ 

ʦʪʨʠʤʫʶʪʴʩʷ ʽʟ ʚʘʨʽʘʮʽʡʥʦʛʦ ʧʨʠʥʮʠʧʫ ʈʝʡʩʩʥʝʨʘ. ɿʘʛʘʣʴʥʠʡ 

ʧʦʨʷʜʦʢ ʩʠʩʪʝʤʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʩʢʣʘʜʘʻ 16, ʘ ʚ 

ʯʘʩʪʢʦʚʦʤʫ ʚʠʧʘʜʢʫ ʧʣʘʩʪʠʥʠ ï 12. ʉʠʩʪʝʤʘ ʚʥʫʪʨʽʰʥʽʭ ʟʫʩʠʣʴ  ̔

ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ̔ ʛʝʦʤʝʪʨʠʯʥʠʤʠ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤʠ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʚʠʢʨʠʚʣʝʥʥʷ ʥʦʨʤʘʣʽ ʪʘ ʾʾ 

ʚʢʦʨʦʯʝʥʥʷ ʚʽʜ ʝʬʝʢʪʫ ʇʫʘʩʩʦʥʘ. ʎʽ ʦʩʦʙʣʠʚʦʩʪʽ ʻ ʧʨʠʥʮʠʧʦʚʦ 

ʚʽʜʤʽʥʥʠʤʠ ʚʽʜ ʨʦʟʛʣʷʜʫʚʘʥʠʭ ʨʘʥʽʰʝ ʪʝʦʨʽʡ ʽ ʚʝʜʫʪʴ ʜʦ 

ʦʪʨʠʤʘʥʥʷ ʥʦʚʦʾ ʩʠʩʪʝʤʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʚʠʱʦʛʦ 

ʧʦʨʷʜʢʫ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ.  

ʋ ʨʦʙʦʪʘʭ ɺ.ɻ. ʇʽʩʢʫʥʦʚʘ ʪʘ ʡʦʛʦ ʫʯʥʽʚ [78,105-107] 

ʧʦʢʘʟʘʥʦ, ʱʦ ʫʨʘʭʫʚʘʥʥʷ ʟʤʽʥʠ ʧʦʧʝʨʝʯʥʦʛʦ ʦʙʪʠʩʥʝʥʥʷ ʪʽʣʴʢʠ 
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ʟʘ ʨʘʭʫʥʦʢ ʝʬʝʢʪʫ ʇʫʘʩʩʦʥʘ ʻ ʥʝʜʦʩʪʘʪʥʽʤ, ʪʦʤʫ ʚ ʢʽʥʝʤʘʪʠʯʥʠʭ 

ʛʽʧʦʪʝʟʘʭ ʜʣʷ ʧʝʨʝʤʽʱʝʥʴ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʙʝʟʧʦʩʝʨʝʜʥʽʡ 

ʚʧʣʠʚ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʨʠʢʣʘʜʝʥʦʛʦ ʜʦ ʟʦʚʥʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ 

ʦʙʦʣʦʥʢʠ. ʊʘʢʘ ʽʪʝʨʘʮʽʡʥʘ ʤʦʜʝʣʴ ʙʫʣʘ ʧʦʙʫʜʦʚʘʥʘ ʥʠʤʠ ʥʘ 

ʦʩʥʦʚʽ ʧʨʠʥʮʠʧʫ ʆʩʪʨʦʛʨʘʜʩʴʢʦʛʦ-ɻʘʤʽʣʴʪʦʥʘ. ɹʫʣʘ ʦʪʨʠʤʘʥʘ 

ʩʠʩʪʝʤʘ ʨʽʚʥʷʥʴ ʨʫʭʫ, ʷʢʘ ʤʘʻ ʟʘʛʘʣʴʥʠʡ ʧʦʨʷʜʦʢ, ʱʦ ʜʦʨʽʚʥʶ  ̒

20. ʇʦʨʷʜʦʢ ʨʽʚʥʷʥʴ ʧʽʜʚʠʱʠʚʩʷ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʽʚʥʷʥʥʷʤʠ 

ʩʪʘʪʠʢʠ, ʟʘ ʨʘʭʫʥʦʢ ʚʨʘʭʫʚʘʥʥʷ ʝʬʝʢʪʫ ñʜʠʥʘʤʽʯʥʦʛʦ 

ʦʙʪʠʩʥʝʥʥʷò. ʏʠʩʣʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʣʷ ʪʝʩʪʦʚʠʭ ʟʘʜʘʯ ʟʘ 

ʜʝʢʽʣʴʢʦʤʘ ʽʪʝʨʘʮʽʷʤʠ ʧʨʘʢʪʠʯʥʦ ʩʧʽʚʧʘʜʘʣʠ ʟ ʚʽʜʦʤʠʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʽ ʯʠʩʣʦʚʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʪʨʠʚʠʤʽʨʥʦʾ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ, ʯʠʤ ʧʽʜʪʚʝʨʜʠʣʠ ʧʨʘʚʠʣʴʥʽʩʪʴ 

ʧʨʠʡʥʷʪʠʭ ʛʽʧʦʪʝʟ. 

ʋ ʧʨʘʮʷʭ ʗ.ʄ. ɻʨʠʛʦʨʝʥʢʘ ʪʘ ɸ.ʊ. ɺʘʩʠʣʝʥʢʘ [45-47] 

ʨʦʟʨʦʙʣʝʥʘ ʤʦʜʝʣʴ ʰʘʨʫʚʘʪʠʭ ʦʙʦʣʦʥʦʢ ʟʤʽʥʥʦʾ ʞʦʨʩʪʢʦʩʪʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʛʽʧʦʪʝʟʠ ʣʘʤʘʥʦʾ ʣʽʥʽʾ ʪʘ ʟʘʜʦʚʦʣʝʥʥʷ ʫʤʦʚ 

ʥʝʧʝʨʝʨʚʥʦʩʪʽ ʧʝʨʝʤʽʱʝʥʴ ʽ ʜʦʪʠʯʥʠʭ ʥʘʧʨʫʞʝʥʴ ʥʘ ʧʦʚʝʨʭʥʽ 

ʢʦʥʪʘʢʪʫ ʢʦʞʥʦʛʦ ʰʘʨʫ. ɿʘ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʧʦʨʷʜʦʢ ʩʠʩʪʝʤʠ 

ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʨʽʚʥʷʥʴ ʥʝ ʟʘʣʝʞʘʚ ʚʽʜ ʯʠʩʣʘ ʰʘʨʽʚ, ʘ ʩʘʤʽ 

ʨʽʚʥʷʥʥʷ ʜʣʷ ʚʠʧʘʜʢʫ ʦʜʥʦʨʽʜʥʠʭ ʧʦʣʦʛʠʭ ʦʙʦʣʦʥʦʢ ʧʨʠʡʤʘʶʪʴ 

ʚʠʛʣʷʜ (1.3), (1.4). ʋʪʦʯʥʝʥʽ ʚʘʨʽʘʥʪʠ ʤʦʜʝʣʝʡ ʦʙʦʣʦʥʦʢ ʮʠʭ 

ʘʚʪʦʨʽʚ ʱʝ ʜʦʜʘʪʢʦʚʦ ʚʨʘʭʦʚʫʶʪʴ ʣʽʥʽʡʥʠʡ ʯʣʝʥ ʫ ʚʠʨʘʟʽ ʜʣʷ 

ʧʝʨʝʤʽʱʝʥʥʷ w . 
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ʉʧʦʨʽʜʥʝʥʦʶ ʜʦ ʤʝʪʦʜʫ ʛʽʧʦʪʝʟ ʻ ʤʦʜʝʣʴ ʧʨʠʢʣʘʜʥʦʾ ʪʝʦʨʽʾ 

ʦʙʦʣʦʥʦʢ ʦʙʝʨʪʘʥʥʷ, ʟʘʧʨʦʧʦʥʦʚʘʥʘ ɺ.ɺ. ʇʽʢʫʣʝʤ [102]. 

ʆʩʥʦʚʥʦʶ ʩʫʪʪʶ ʮʽʻʾ ʤʦʜʝʣʽ ʻ ʟʘʜʘʥʥʷ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ 

ʜʝʬʦʨʤʘʮʽʾ ʧʦʧʝʨʝʯʥʦʛʦ ʟʩʫʚʫ ʪʘ ʦʙʪʠʩʥʝʥʥʷ ʫ ʚʠʛʣʷʜʽ, 

ʙʣʠʟʴʢʦʤʫ ʜʦ ʤʦʜʝʣʽ ɺ.ɻ. ʇʽʩʢʫʥʦʚʘ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʥʘʧʨʫʞʝʥʥʷ 

ʧʦʧʝʨʝʯʥʦʛʦ ʟʩʫʚʫ ʰʫʢʘʶʪʴʩʷ ʰʣʷʭʦʤ ʽʥʪʝʛʨʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ ʪʨʠʚʠʤʽʨʥʦʾ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ ʟ ʧʦʜʘʣʴʰʠʤ 

ʚʠʟʥʘʯʝʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʭ ʜʝʬʦʨʤʘʮʽʡ. ɼʘʣʽ, ʚʠʟʥʘʯʝʥʽ ʜʚʦʤʘ 

ʩʧʦʩʦʙʘʤʠ, ʜʝʬʦʨʤʘʮʽʾ ʧʦʧʝʨʝʯʥʦʛʦ ʟʩʫʚʫ ʧʦʨʽʚʥʶʶʪʴʩʷ 

ʰʣʷʭʦʤ ʧʦʚʥʦʛʦ ʟʘʜʦʚʦʣʝʥʥʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ 

ʨʽʚʥʦʚʘʛʠ, ʘ ʪʘʢʦʞ ʢʨʘʡʦʚʠʭ ʫʤʦʚ ʥʘ ʣʠʮʝʚʠʭ ʧʦʚʝʨʭʥʷʭ ʽ 

ʯʘʩʪʢʦʚʦ ï ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ ʥʘ ʪʦʨʮʝʚʽʡ ʧʦʚʝʨʭʥʽ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʘʢ ʟʚʘʥʠʡ ñʤʝʪʦʜ ʥʝʚôʷʟʦʢò, ʘʚʪʦʨ ʧʨʦʧʦʥʫʻ 

ʦʮʽʥʶʚʘʪʠ ʛʨʘʥʠʮʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʥʠʤ ʧʨʠʢʣʘʜʥʦʾ 

ʪʝʦʨʽʾ ʦʙʦʣʦʥʦʢ ʽ ʧʣʘʩʪʠʥ. 

ʅʝʦʙʭʽʜʥʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʦʜʥʦʯʘʩʥʦ ʟ ʢʽʥʝʤʘʪʠʯʥʠʤʠ 

ʤʦʜʝʣʷʤʠ ʨʦʟʢʣʘʜʫ ʧʝʨʝʤʽʱʝʥʴ ʫ ʚʠʛʣʷʜʽ ʧʨʠʪʷʪʠʭ ʩʪʝʧʝʥʝʚʠʭ 

ʨʷʜʽʚ ʟʘ ʧʦʧʝʨʝʯʥʦʶ ʢʦʦʨʜʠʥʘʪʦʶ, ʥʘʡʙʽʣʴʰ ʟʘʛʘʣʴʥʝ 

ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʷʢʠʭ ʥʘʚʝʜʝʥʦ ʄ.ʆ. ʂʽʣʴʯʝʚʩʴʢʠʤ [64,65], ʽʩʥʫʻ 

ʱʝ ʦʜʠʥ ʧʦʰʠʨʝʥʠʡ ʤʝʪʦʜ ʨʦʟʛʦʨʥʝʥʥʷ ʧʝʨʝʤʽʱʝʥʴ  ̔ʥʘʧʨʫʞʝʥʴ 

ʫ ʨʷʜʠ ʟʘ ʦʨʪʦʛʦʥʘʣʴʥʠʤʠ ʧʦʣʽʥʦʤʘʤʠ ʃʝʞʘʥʜʨʘ. ɺʧʝʨʰʝ ʚʥ̔ ʙʫʚ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ɯ.ʅ. ɺʝʢʫʘ [34] ʪʘ ʚʠʢʦʨʠʩʪʘʥʠʡ ʫ ʨʦʙʦʪʘʭ           

ɺ.ɯ. ɻʫʣʷʻʚʘ, ɺ.ɸ. ɹʘʞʝʥʦʚʘ ʽ ʇ.ʇ. ʃʠʟʫʥʦʚʘ [52,53],              

ɸ.ɺ. ʇʣʝʭʘʥʦʚʘ  ̔ɸ.ʇ. ʇʨʫʩʘʢʦʚʘ [109,110], ɸ.ɻ. ɿʝʣʝʥʩʴʢʦʛʦ, 
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ɸ.ʇ. ʇʨʫʩʘʢʦʚʘ, ʄ.ɻ. ɺʦʚʯʝʥʢʘ [59], ɺ.ɸ. ʉʘʣʘ [135],                   

ʆ.ʉ. ʉʘʭʘʨʦʚʘ, ɺ.ɯ. ʂʠʩʣʦʦʢʦʛʦ, ɸ.ʗ. ʂʦʟʘʢʘ [136,137],                   

ʄ.ɸ. ʉʫʭʦʨʦʣʴʩʴʢʦʛʦ [27], ʍʘʪʯʠʥʩ ʽ ʉʦʣʷʨ [152], ɯ.ʖ. ʍʦʤʠ 

[155], ɺ.ʂ.ʏʠʙʽʨʷʢʦʚʘ [158] ʪʘ ʽʥʰʠʭ. ʊʘʢʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʜʦʟʚʦʣʷʻ ʬʦʨʤʘʣʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʧʝʨʝʭʦʜʫ ʚʽʜ ʪʨʠʚʠʤʽʨʥʦʾ ʟʘʜʘʯʽ 

ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ ʜʦ ʜʚʦʚʠʤʽʨʥʦʾ ʧʨʠʢʣʘʜʥʦʾ ʪʝʦʨʽʾ ʦʙʦʣʦʥʦʢ ʽ 

ʧʣʘʩʪʠʥ, ʟʨʫʯʥʦʾ ʜʣʷ ʯʠʩʣʦʚʦʾ ʨʝʘʣʽʟʘʮʽʾ ʢʨʘʡʦʚʠʭ ʟʘʜʘʯ ʪʝʦʨʽʾ 

ʦʙʦʣʦʥʦʢ. ɺ.ʂ. ʏʠʙʽʨʷʢʦʚ [158] ʨʦʟʚʠʥʫʚ ʤʝʪʦʜ ɯ.ʅ. ɺʝʢʫʘ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʧʣʠʪ, ʧʦʙʫʜʫʚʘʚʰʠ ʝʬʝʢʪʠʚʥʽ ʯʠʩʣʦʚʦ-ʘʥʘʣʽʪʠʯʥʽ 

ʧʨʦʮʝʜʫʨʠ ʾʭ ʨʦʟʨʘʭʫʥʢʫ. ɺ ʦʛʣʷʜʦʚʽʡ ʨʦʙʦʪʽ ʖ.ʄ. ʅʝʤʽʰʘ ʪʘ 

ɯ.ʖ.ʍʦʤʠ [86] ʚʠʢʦʥʘʥʽ ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʪʘ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʫ 

ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʽʚ ʪʝʦʨʽʡ ʦʙʦʣʦʥʦʢ ʽ ʧʣʘʩʪʠʥ, ʚ 

ʦʩʥʦʚʽ ʷʢʠʭ ʣʝʞʠʪʴ ʤʝʪʦʜ ʨʦʟʢʣʘʜʫ ʰʫʢʘʥʠʭ ʬʫʥʢʮʽʡ ʚ ʨʷʜʠ ʟʘ 

ʧʦʣʽʥʦʤʘʤʠ ʃʝʞʘʥʜʨʘ ʧʦ ʪʦʚʱʠʥʥʽʡ ʢʦʦʨʜʠʥʘʪʽ z. 

ʋ ʤʦʥʦʛʨʘʬʽʾ ɺ.ɸ. ʉʘʣʘ [135] ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʪʝʦʨʝʪʠʯʥʦ 

ʦʙʛʨʫʥʪʦʚʘʥʠʡ ʽ ʯʠʩʝʣʴʥʦ ʨʝʘʣʽʟʦʚʘʥʠʡ ʤʝʪʦʜ ʨʦʟʚ'ʷʟʫʚʘʥʥʷ 

ʢʨʘʡʦʚʠʭ ʟʘʜʘʯ ʟ̔ ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ 

ʩʪʘʪʠʯʥʦ ʥʘʚʘʥʪʘʞʝʥʠʭ ʥʝʪʦʥʢʠʭ ʦʨʪʦʪʨʦʧʥʠʭ ʦʙʦʣʦʥʦʢ. 

ɿʛʘʜʘʥʠʡ ʤʝʪʦʜ ʙʘʟʫʻʪʴʩʷ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʟʘʛʘʣʴʥʠʭ ʨʽʚʥʷʥʴ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ, ʟʤʽʰʘʥʦʛʦ ʚʘʨʽʘʮʽʡʥʦʛʦ 

ʧʨʠʥʮʠʧʫ E.ʈʝʡcʩʥʝʨʘ [1,125], ʤʝʪʦʜʫ ɯ.ʄ. ɺʝʢʫʘ [34], ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʟʘʧʠʩʘʥʽ ʨʦʟʚ'ʷʟʢʠ, ʱʦ ʪʦʯʥʦ ʟʘʜʦʚʣ̔ʴʥʷʶʪʴ 

ʜʦʚʽʣʴʥʠʤ ʚʘʨʽʘʥʪʘʤ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ ʨʦʟʛʣʷʜʫʚʘʥʠʭ ʢʨʘʡʦʚʠʭ 

ʟʘʜʘʯ. ʇʨʘʢʪʠʯʥʦ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ, ʨʦʟʨʦʙʣʝʥʦʛʦ                  
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ɺ.ɸ. ʉʘʣʦʤ, ʤʦʞʥʘ ʨʝʘʣʽʟʫʚʘʪʠ ʚʩʽ ʤʦʞʣʠʚʽ ʤʦʜʝʣʽ ʦʙʦʣʦʥʦʢ ʽ 

ʧʣʘʩʪʠʥ, ʜʦʩʣʽʜʠʪʠ ʾʭ ʪʦʯʥʽʩʪʴ, ʧʦʨʽʚʥʷʚʰʠ ʟ ʚʽʜʧʦʚʽʜʥʠʤ 

ʨʝʟʫʣʴʪʘʪʦʤ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ, ʷʢʠʡ ʪʘʢʦʞ ʦʜʝʨʞʫʻʪʴʩʷ 

ʦʜʥʦʯʘʩʥʦ ʮʠʤ ʩʘʤʠʤ ʤʝʪʦʜʦʤ. 

ʆʩʪʘʥʥʽʡ ʤʝʪʦʜ, ʫ ʙʽʣʴʰʦʩʪʽ ʧʨʦʮʝʜʫʨ, ʤʦʞʥʘ ʚʞʝ ʚʽʜʥʝʩʪʠ 

ʥʝ ʜʦ ʤʝʪʦʜʫ ʛʽʧʦʪʝʟ, ʘ ʜʦ ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʝʪʦʜʫ ʥʘʙʣʠʞʝʥʥʷ 

ʪʨʠʚʠʤʽʨʥʦʾ ʟʘʜʘʯʽ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ ʰʣʷʭʦʤ ʧʦʩʣʽʜʦʚʥʦʛʦ 

ʟʚʝʜʝʥʥʷ ʾʾ ʜʦ ʜʚʦʚʠʤʽʨʥʦʾ. ʋ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʙʫʜʴ-ʷʢʽ ʛʽʧʦʪʝʟʠ 

ʯʠ ʩʧʨʦʱʫʶʯʽ ʧʨʠʧʫʱʝʥʥʷ ʚʞʝ ʥʝ ʚʚʦʜʷʪʴʩʷ. 

ʅʘʡʧʦʰʠʨʝʥʽʠhʤ ʘʥʘʣʽʪʠʯʥʠʤ ʤʝʪʦʜʦʤ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ 

ʽʥʪʝʛʨʫʚʘʥʥʷ ʨʽʚʥʷʥʴ ʪʨʠʚʠʤʽʨʥʦʾ ʟʘʜʘʯʽ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ ʻ 

ʘʩʠʤʧʪʦʪʠʯʥʠʡ. ɺʽʥ ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʦʟʚʠʥʝʥʥʽ ʚ ʘʩʠʤʧʪʦʪʠʯʥʽ ʨʷʜʠ 

ʟʘ ʤʘʣʠʤ ʧʘʨʘʤʝʪʨʦʤ (ʚʽʜʥʦʩʥʦʾ ʪʦʚʱʠʥʠ ʦʙʦʣʦʥʢʠ) ʪʘ ʚʠʜʽʣʝʥʥʽ 

ʨʽʚʥʷʥʴ, ʷʢʽ ʦʧʠʩʫʶʪʴ ʦʩʥʦʚʥʠʡ ʥʘʧʨʫʞʝʥʠʡ ʩʪʘʥ, ʱʦ ʧʦʚʽʣʴʥʦ 

ʟʤʽʥʶʻʪʴʩʷ, ʽ ʤʽʩʮʝʚʠʡ, ʰʚʠʜʢʦ ʟʘʪʫʭʘʶʯʠʡ, ʷʢʠʡ ʚʠʥʠʢʘʻ ʙʽʣʷ 

ʟʙʫʨʶʶʯʠʭ ʬʘʢʪʦʨʽʚ. ʎʽ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʽ ʩʪʘʥʠ ʱʝ 

ʥʘʟʠʚʘʶʪʴ ʢʨʘʡʦʚʠʤʠ ʝʬʝʢʪʘʤʠ. ʋ ʯʠʩʪʦʤʫ ʚʠʛʣʷʜʽ ʪʘʢʠʡ ʤʝʪʦʜ 

ʦʪʨʠʤʘʚ ʨʦʟʚʠʪʦʢ ʫ ʨʦʙʦʪʘʭ ʃ.ɸ. ɸʛʘʣʦʚʷʥʘ [2],                                 

ɺ.ʄ. ɸʣʝʢʩʘʥʜʨʦʚʘ [3,4], ɸ.ʇ. ɻʦʣʴʜʝʥʚʝʡʟʝʨʘ [42,43] ʪʘ ʽʥ. 

ʆʩʥʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʮʴʦʛʦ ʤʝʪʦʜʫ ʚʚʘʞʘʶʪʴ ʡʦʛʦ ʦʙʤʝʞʝʥʥʷ 

ʪʽʣʴʢʠ ʦʜʥʠʤ ʤʘʣʠʤ ʧʘʨʘʤʝʪʨʦʤ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʽʥʰʠʭ, ʷʢʽ ʙʫʣʠ ʙ 

ʧʦʚôʷʟʘʥʽ ʟ ʬʽʟʠʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ (ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ) 

ʦʙʦʣʦʥʢʠ ʯʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʩʧʦʩʦʙʫ ʥʘʚʘʥʪʘʞʝʥʥʷ. 
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ʉʠʤʚʦʣʽʯʥʠʡ ʤʝʪʦʜ ʧʝʨʝʭʦʜʫ ʜʦ ʜʚʦʚʠʤʽʨʥʠʭ ʨʽʚʥʷʥʴ 

ʪʝʦʨʽʾ ʦʙʦʣʦʥʦʢ ʽ ʧʣʘʩʪʠʥ ʨʦʟʨʦʙʣʝʥʠʡ ʫ ʨʦʙʦʪʘʭ ɸ.ɯ. ʃʫʨ'ʻ [73],    

ʉ.ɻ. ʃʝʭʥʽʮʴʢʦʛʦ [71], ɺ.ʂ. ʇʨʦʢʦʧʦʚʘ [117] ʪʘ ʽʥʰʠʭ. ɹʘʟʦʚʠʤʠ 

ʬʫʥʢʮʽʷʤʠ ʚʠʢʦʨʠʩʪʘʥʦ ʧʦʣʽʥʦʤʠ ʃʝʞʘʥʜʨʘ. ʇʦʙʫʜʦʚʘʥʘ 

ʩʢʽʥʯʝʥʥʘ ʩʠʩʪʝʤʘ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʨʽʚʥʷʥʴ, ʷʢʘ ʩʬʦʨʤʫʣʴʦʚʘʥʘ ʫ 

ʚʽʜʧʦʚʽʜʥʫ ʥʘʙʣʠʞʝʥʫ ʪʝʦʨʽʶ ʦʙʦʣʦʥʦʢ N-ʛʦ ʧʦʨʷʜʢʫ. 

ɸ.ʇ. ʇʨʫʩʘʢʦʚʠʤ [119] ʪʘ ɸ.ɺ. ʇʣʝʭʘʥʦʚʠʤ [109,110] 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʝʥʝʨʛʦʘʩʠʤʧʪʦʪʠʯʥʠʡ ʤʝʪʦʜ ʧʦʙʫʜʦʚʠ 

ʜʚʦʚʠʤʽʨʥʠʭ ʨʽʚʥʷʥʴ ʦʙʦʣʦʥʦʢ ʽ ʧʣʘʩʪʠʥ. ʗʢ ʽ ʫ ʧʨʘʮʷʭ 

ʧʦʧʝʨʝʜʥʽʭ ʘʚʪʦʨʽʚ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ 

ʩʪʘʥʫ ʨʦʟʢʣʘʜʘʶʪʴʩʷ ʚ ʨʷʜʠ ʟʘ ʧʦʣʽʥʦʤʘʤʠ ʃʝʞʘʥʜʨʘ, ʘ ʜʣʷ 

ʟʥʘʭʦʜʞʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʨʦʟʢʣʘʜʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚʘʨʽʘʮʽʡʥʠʡ 

ʧʨʠʥʮʠʧ ʈʝʡʩʩʥʝʨʘ. ʈʘʟʦʤ ʟ ʪʠʤ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʘʩʠʤʧʪʦʪʠʯʥʠʡ ʤʝʪʦʜ ʨʦʟʢʣʘʜʫ ʥʘʧʨʫʞʝʥʥʦʛʦ ʩʪʘʥʫ ʥʘ 

ʦʩʥʦʚʥʠʡ, ʚʠʭʨʦʚʠʡ ʪʘ ʧʦʪʝʥʮʽʘʣʴʥʠʡ. ʇʨʠ ʮʴʦʤʫ ʪʝ ʯʠ ʽʥʰʝ 

ʥʘʙʣʠʞʝʥʥʷ ʝʥʝʨʛʦʘʩʠʤʧʪʦʪʠʯʥʦʛʦ ʤʝʪʦʜʫ ʚʽʜʧʦʚʽʜʘʻ ʪʽʡ ʯʠ 

ʽʥʰʽʡ ʤʦʜʝʣʽ ʧʣʘʩʪʠʥ ʪʘ ʦʙʦʣʦʥʦʢ. ʇʝʨʰʝ ʥʘʙʣʠʞʝʥʥʷ ʮʴʦʛʦ 

ʤʝʪʦʜʫ ʚʽʜʧʦʚʽʜʘʻ ʪʝʦʨʽʾ ʧʣʘʩʪʠʥ ɽ. ʈʝʡʩʩʥʝʨʘ. ɿʘʜʘʯʽ, ʨʦʟʚ'ʷʟʘʥʽ 

ʪʘʢʠʤ ʤʝʪʦʜʦʤ, ʜʝʤʦʥʩʪʨʫʶʪʴ ʡʦʛʦ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ ʥʘʚʽʪʴ ʟʘ 

ʥʝʚʝʣʠʢʦʛʦ ʯʠʩʣʘ ʥʘʙʣʠʞʝʥʴ. 

ɯʥʰʽ ʤʦʜʝʣʽ ʪʘ ʤʝʪʦʜʠ ʨʦʟʚʠʪʢʫ ʪʝʦʨʽʡ ʰʘʨʫʚʘʪʠʭ ʧʣʘʩʪʠʥ 

 ̔ ʦʙʦʣʦʥʦʢ ʥʘʚʦʜʷʪʴʩʷ ʚ ʦʙʰʠʨʥʠʭ ʦʛʣʷʜʦʚʠʭ ʨʦʙʦʪʘʭ             

ɺ.ɸ.ɹʘʞʝʥʦʚʘ, ʄ.ʇ. ʉʝʤʝʥʶʢʘ ʪʘ ɺ.ʄ. ʊʨʘʯʘ [13] ,                                

ɺ.ɸ. ɹʘʞʝʥʦʚʘ, ɺ.ɯ. ɻʫʣʷʻʚʘ ʪʘ ʽʥ. [14,52,53] . 
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1.2. ʇʨʦʙʣʝʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʝʢʣʘʩʠʯʥʠʭ ʤʦʜʝʣʝʡ        

ʦʙʦʣʦʥʦʢ ʽ ʧʣʘʩʪʠʥ ʟʘ ʜʽʾ ʚʠʩʦʢʦʛʨʘʜʽʻʥʪʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ ʽ ʢʦʥʪʘʢʪʥʠʭ ʚʟʘʻʤʦʜʽʡ 

ʇʨʦʙʣʝʤʘ ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ 

(ʅɼʉ) ʫ ʪʦʥʢʦʩʪʽʥʥʠʭ ʦʙʦʣʦʥʢʦʚʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ ʻ ʭʦʯʘ ʡ 

ʜʦʩʠʪʴ ʩʢʣʘʜʥʦʶ, ʘʣʝ ʚʞʝ ʜʦʩʠʪʴ ʚʠʚʯʝʥʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʘʥʘʣʽʪʠʯʥʠʭ  ̔ʯʠʩʣʦʚʠʭ ʤʝʪʦʜʽʚ. ʈʘʟʦʤ ʟ ʪʠʤ, ʫ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ, 

ʷʢ ʟʥʘʭʦʜʞʝʥʥʷ ʅɼʉ ʚ ʦʢʦʣʽ ʪʦʯʦʢ ʧʨʠʢʣʘʜʘʥʥʷ 

ʚʠʩʦʢʦʛʨʘʜʽʻʥʪʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʘʙʦ ʚ ʦʢʦʣʽ ʪʨʽʱʠʥ, ʚʢʣʶʯʝʥʴ 

ʯʠ ʦʪʚʦʨʽʚ, ʧʦʪʨʽʙʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʦʯʥ̔hʠʭ ʤʦʜʝʣʝʡ ʦʙʦʣʦʥʦʢ, 

ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʝʬʝʢʪʠ ʧʦʧʝʨʝʯʥʦʛʦ ʟʩʫʚʫ ʪʘ ʦʙʪʠʩʥʝʥʥʷ. 

ʅʘʧʨʠʢʣʘʜ, ʫ ʚʠʧʘʜʢʫ ʜʽʾ ʣʦʢʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ 

ʧʦʣʦʛʽ ʦʙʦʣʦʥʢʠ ɺ. ɺʘʩʠʣʴʻʚʠʤ [31], ʉ. ʃʫʢʘʩʝʚʠʯʝʤ [72] 

ʪʘ ʽʥ. ʧʦʢʘʟʘʥʦ, ʱʦ ʚ ʦʢʦʣʽ ʪʦʯʦʢ ʧʨʠʢʣʘʜʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʴ 

ʢʣʘʩʠʯʥʘ ʪʝʦʨʽʷ ʦʙʦʣʦʥʦʢ ʜʘʻ ʟʥʘʯʥʽ ʧʦʭʠʙʢʠ ʧʨʠ 

ʚʠʟʥʘʯʝʥʥʽ ʥʘʧʨʫʞʝʥʴ ʽ ʧʝʨʝʤʽʱʝʥʴ. ɺʨʘʭʫʚʘʥʥʷ ʥʠʤʠ ʚ 

ʦʩʥʦʚʥʠʭ ʨʽʚʥʷʥʥʷʭ ʪʝʦʨʽʾ ʦʙʦʣʦʥʦʢ ʚʧʣʠʚʫ ʜʝʬʦʨʤʘʮʽʡ 

ʧʦʧʝʨʝʯʥʦʛʦ ʟʩʫʚʫ ʜʘʣʦ ʨʝʟʫʣʴʪʘʪʠ, ʙʣʠʟʴʢʽ ʜʦ ʨʦʟʚ'ʷʟʢʽʚ 

ʟʘʜʘʯ ʪʨʠʚʠʤʽʨʥʦʾ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ. ɻʨʘʬʽʢʠ, ʱʦ ʙʫʣʠ 

ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʦʩʥʦʚʽ ʫʪʦʯʥʝʥʦʾ ʤʦʜʝʣʽ, ʜʦʙʨʝ 

ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʣʘʩʠʯʥʦʾ ʪʝʦʨʽʾ ʂʽʨʭʛʦʬʘ-ʃʷʚʘ, ʚ 

ʫʪʦʯʥʝʥʠʭ ʪʝʦʨʽʷʭ ʫ ʬʦʨʤʫʣʘʭ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʘʜʽʘʣʴʥʠʭ 

ʧʝʨʝʤʽʱʝʥʴ ʦʙʦʣʦʥʦʢ ʟôʷʚʣʷʻʪʴʩʷ ʜʦʜʘʪʢʦʚʠʡ ʩʠʥʛʫʣʷʨʥʠʡ 
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ʯʣʝʥ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʚʧʣʠʚ ʜʝʬʦʨʤʘʮʽʾ ʧʦʧʝʨʝʯʥʦʛʦ ʟʩʫʚʫ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚʽʥ ʚʥʦʩʠʪʴ ʦʩʦʙʣʠʚʽʩʪʴ ʫ ʪʦʯʮʽ 

ʧʨʠʢʣʘʜʘʥʥʷ ʟʦʩʝʨʝʜʞʝʥʦʾ  ʩʠʣʠ, ʟʥʘʯʝʥʥʷ ʧʝʨʝʤʽʱʝʥ ɹʚ ʦʢʦʣʽ 

ʮʽʻʾ ʪʦʯʢʠ ʜʫʞʝ ʙʣʠʟʴʢʽ ʜʦ ʟʥʘʯʝʥʴ ʧʨʦʩʪʦʨʦʚʦʾ ʟʘʜʘʯʽ ʪʝʦʨʽʾ 

ʧʨʫʞʥʦʩʪʽ. ɺʝʣʠʯʠʥʘ ʫʪʦʯʥʝʥʥʷ ʜʦ ʢʣʘʩʠʯʥʦʾ ʪʝʦʨʽʾ ʂʽʨʭʛʦʬʘ-

ʃʷʚʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʝʣʠʯʠʥʠ ʚʽʜʥʦʰʝʥʥʷ ( )2 2Eh GR  ʫ ʧʦʨʽʚʥʷʥʥʽ 

ʟ ʦʜʠʥʠʮʝʶ. ʊʦʙʪʦ, ʮʝ ʫʪʦʯʥʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʟʥʘʯʥʠʤ ʥʘʚʽʪʴ ʜʣʷ 

ʤʘʣʠʭ ʚʽʜʥʦʰʝʥʴ h R, ʷʢʱʦ ʚʽʜʥʦʰʝʥʥʷ ʤʦʜʫʣʽʚ ʧʨʫʞʥʦʩʪʽ E G  

ʻ ʚʝʣʠʢʠʤʠ. ɼʦ ʪʘʢʦʛʦ ʞ ʚʠʩʥʦʚʢʫ ʧʨʠʡʰʣʠ ʪʘʢʦʞ                       

ʗ.ʄ. ɻʨʠʛʦʨʝʥʢʦ, ɻ.ʇ. ɻʦʣʫʙ, ɸ.ʊ. ɺʘʩʠʣʝʥʢʦ ʪʘ ɻ.ʇ. ʋʨʫʩʦʚʘ 

[30,46] ʧʨʠ ʘʥʘʣʽʟʽ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ ʦʩʝʩʠʤʝʪʨʠʯʥʠʭ ʦʙʦʣʦʥʦʢ 

ʧʽʜ ʜʽʻʶ ʣʦʢʘʣʽʟʦʚʘʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɹʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ 

ʚʨʘʭʫʚʘʥʥʷ ʜʝʬʦʨʤʘʮʽʡ ʧʦʧʝʨʝʯʥʦʛʦ ʟʩʫʚʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʙʽʣʴʰʦʾ 

ʟʤʽʥʠ ʧʝʨʝʤʽʱʝʥʴ, ʥʽʞ ʥʘʧʨʫʞʝʥʴ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʣʘʩʠʯʥʦʶ 

ʪʝʦʨʽʻʶ ʥʝʜʝʬʦʨʤʽʚʥʠʭ ʥʦʨʤʘʣʝʡ. 

ɿʛʘʜʘʥʽ ʬʦʨʤʫʣʠ ʥʝʧʨʠʜʘʪʥ ̔ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʤʽʱʝʥʴ ʫ 

ʪʠʭ ʪʦʯʢʘʭ ʦʙʦʣʦʥʢʠ, ʷʢʽ ʙʣʠʟʴʢʽ ʜʦ ʪʦʯʦʢ ʧʨʠʢʣʘʜʘʥʥʷ 

ʟʦʩʝʨʝʜʞʝʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʎʶ ʯʘʩʪʠʥʫ ʧʨʦʛʠʥʫ ʥʝʦʙʭʽʜʥʦ 

ʚʠʟʥʘʯʘʪʠ ʥʘʙʣʠʞʝʥʦ, ʷʢ ʜʣʷ ʪʦʚʩʪʦʾ ʧʣʘʩʪʠʥʠ, ʱʦ ʣʝʞʠʪʴ ʥʘ 

ʧʨʫʞʥʽʡ ʦʩʥʦʚʽ. ɿʛʠʥʘʣʴʥʽ ʤʦʤʝʥʪʠ ʪʘ ʧʦʧʝʨʝʯʥʽ ʩʠʣʠ ʚ 

ʦʩʦʙʣʠʚʠʭ ʪʦʯʢʘʭ ʪʘʢʦʞ ʧʨʷʤʫʶʪʴ ʜʦ ʥʝʩʢʽʥʯʝʥʥʦʩʪʽ, ʘ ʚ ʦʢʦʣʽ 

ʮʠʭ ʪʦʯʦʢ ʾʭ ʤʦʞʥʘ ʚʠʟʥʘʯʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʨʦʱʝʥʠʭ ʬʦʨʤʫʣ 

[72,165]. 
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ʆʪʨʠʤʘʥʽ ʪʝʦʨʝʪʠʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʣʷ ʧʦʣʦʛʦʾ ʩʬʝʨʠʯʥʦʾ 

ʦʙʦʣʦʥʢʠ, ʥʘʚʘʥʪʘʞʝʥʦʾ ʫ ʧʦʣʶʩʽ ʟʦʩʝʨʝʜʞʝʥʦʶ ʩʠʣʦʶ, ʙʫʣʠ 

ʧʽʜʪʚʝʨʜʞʝʥʽ ɸ.ʉ. ʊʫʩʦʤ [190] ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ. ʋ ʮʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʭ ʪʘʢʦʞ ʦʮʽʥʝʥʦ ʚʧʣʠʚ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ  ̔ʨʦʟʤʽʨʽʚ 

ʦʙʦʣʦʥʢʠ ʥʘ ʥʘʧʨʫʞʝʥʥʷ ʪʘ ʧʝʨʝʤʽʱʝʥʥʷ ʚ ʦʢʦʣʽ ʪʦʯʢʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. ɺʠʷʚʠʣʦʩʴ, ʱʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʧʝʨʝʤʽʱʝʥʥʷ 

ʙʽʣʴʰʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʪʝʦʨʝʪʠʯʥʠʭ, ʥʽʞ ʥʘʧʨʫʞʝʥʥʷ. ʋ 

ʨʦʙʦʪʘʭ ɺ. ɺʘʩʠʣʴʻʚʘ [31], ʃ. ɼʦʥʥʝʣʘ [58], ʉ. ʃʫʢʘʩʝʚʠʯʘ [72],  

ɸ. ʃʫʨʴʝ [73] ʪʘ ʽʥ. ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ ʜʣʷ ʦʙʦʣʦʥʢʠ, 

ʥʘʚʘʥʪʘʞʝʥʦʾ ʟʦʩʝʨʝʜʞʝʥʠʤʠ ʥʦʨʤʘʣʴʥʠʤʠ ʩʠʣʘʤʠ, ʫ ʪʦʯʢʘʭ, 

ʚʽʜʜʘʣʝʥʠʭ ʚʽʜ ʤʽʩʮʷ ʧʨʠʢʣʘʜʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʚʝʣʠʯʠʥʠ ʷʢ 

ʥʘʧʨʫʞʝʥʥ,̫ ʪʘʢ ʽ ʧʝʨʝʤʽʱʝʥʥ ̫ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ, 

ʦʜʝʨʞʘʥʠʤʠ ʟ ʨʽʚʥʷʥʴ ʥʝʢʣʘʩʠʯʥʠʭ ʤʦʜʝʣʝʡ ʦʙʦʣʦʥʦʢ. ʈʘʟʦʤ ʟ 

ʪʠʤ, ʚ ʦʢʦʣʽ ʪʦʯʢʠ ʧʨʠʢʣʘʜʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘʜʘʯʫ 

ʚʠʟʥʘʯʝʥʥʷ ʅɼʉ ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʪʨʠʚʠʤʽʨʥʫ. ʊʦʤʫ 

ʨʦʟʛʣʷʥʫʪʽ ʚʠʱʝ ʧʨʦʙʣʝʤʠ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʨʽʚʥʷʥʴ ʥʝʢʣʘʩʠʯʥʠʭ ʤʦʜʝʣʝʡ ʦʙʦʣʦʥʦʢ, ʤʦʞʥʘ 

ʨʦʟʚôʷʟʫʚʘʪʠ ʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʣʘʩʠʯʥʦʾ ʤʦʜʝʣʽ ʂʽʨʛʦʬʘ-ʃʷʚʘ, ʘʣʝ 

ʟ ʧʝʚʥʠʤʠ ʢʽʣʴʢʽʩʥʠʤʠ ʧʦʭʠʙʢʘʤʠ. ʇʨʠ ʮʴʦʤʫ ʧʦʭʠʙʢʠ 

ʟʤʝʥʰʫʶʪʴʩʷ ʧʨʦʧʦʨʮʽʡʥʦ ʜʦ ʟʤʝʥʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ʧʘʨʘʤʝʪʨʘ 

( )2 2/ 'Eh G R . ɺʧʣʠʚ ʜʝʬʦʨʤʘʮʽʡ ʧʦʧʝʨʝʯʥʦʛʦ ʦʙʪʠʩʥʝʥʥʷ, ʱʦ 

ʟʘʣʝʞʘʪ ɹʚʽʜ ʚʽʜʥʦʰʝʥʥʷ ʤʦʜʫʣʽʚ / 'E E , ʫ ʪʘʢʠʭ ʟʘʜʘʯʘʭ ʙʫʚ 

ʟʥʘʯʥʦ ʤʝʥʰʠʤ ʚʽʜ ʚʧʣʠʚʫ ʜʝʬʦʨʤʘʮʽʡ ʧʦʧʝʨʝʯʥʦʛʦ ʟʩʫʚʫ. ʈʘʟʦʤ 

ʟ ʪʠʤ, ʽʩʥʫʶʪʴ ʢʣʘʩʠ ʟʘʜʘʯ ʤʝʭʘʥʽʢʠ ʜʝʬʦʨʤʽʚʥʦʛʦ ʪʚʝʨʜʦʛʦ ʪʽʣʘ, 
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ʜʝ ʚʨʘʭʫʚʘʥʥʷ ʜʝʬʦʨʤʘʮʽʡ ʧʦʧʝʨʝʯʥʦʛʦ ʦʙʪʠʩʥʝʥʥʷ ʻ ʥʝʦʙʭʽʜʥʠʤ 

ʽ ʚʠʟʥʘʯʘʣʴʥʠʤ ʫ ʨʦʟʚôʷʟʢʘʭ. ɼʦ ʪʘʢʠʭ ʟʘʜʘʯ ʚʽʜʥʦʩʷʪʴʩʷ ʟʘʜʘʯʽ 

ʧʨʦ ʢʦʥʪʘʢʪʥʫ ʚʟʘʻʤʦʜʽʶ ʧʣʘʩʪʠʥ ʪʘ ʦʙʦʣʦʥʦʢ ʽʟ ʞʦʨʩʪʢʠʤʠ 

ʰʪʘʤʧʘʤʠ, ʘ ʪʘʢʦʞ ʧʨʦ ʚʟʘʻʤʥʠʡ ʢʦʥʪʘʢʪ ʤʽʞ ʩʦʙʦʶ. 

ʅʘʡʚʘʞʣʠʚʽʰʦʶ ʧʨʦʙʣʝʤʦʶ ʮʠʭ ʟʘʜʘʯ ʻ ʚʠʟʥʘʯʝʥʥʷ ʟʘʢʦʥʫ 

ʨʦʟʧʦʜʽʣʫ ʢʦʥʪʘʢʪʥʦʛʦ ʪʠʩʢʫ ʧʽʜ ʰʪʘʤʧʘʤʠ. ɺʽʜ ʧʨʘʚʠʣʴʥʦʩʪʽ 

ʨʦʟʚôʷʟʢʫ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʟʘʣʝʞʠʪʴ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ 

ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʚ ʦʙʦʣʦʥʮʽ. 

ʇʝʨʰʽ ʨʦʟʚôʷʟʢʠ ʟʘʜʘʯ ʧʨʦ ʢʦʥʪʘʢʪ ʧʨʫʞʥʠʭ ʪʽʣ ʥʘʣʝʞʘʪʴ   

ɻ. ɻʝʨʮʫ (1881ʨ.). ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʜʦʩʪʘʪʥʴʦ 

ʚʠʩʚʽʪʣʝʥʠʡ ʫ ʤʦʥʦʛʨʘʬʽʷʭ ɺ.ʄ. ɸʣʝʢʩʘʥʜʨʦʚʘ, ʉ.ʄ. ʄʭʽʪʘʨʷʥʘ, 

ɹ.ʃ. ʈʦʤʘʣʽʩʘ, [3,4], ʃ.ɸ. ɻʘʣʽʥʘ [40], ɽ.ɯ. ɻʨʠʛʦʣʶʢʘ ʪʘ                  

ɺ.ʄ. ʊʦʣʢʘʯʝʚʘ [44], ɹ.ʗ. ʂʘʥʪʦʨʘ [61], ɺ.ɯ. ʄʦʩʩʘʢʦʚʩʴʢʦʛʦ,          

ɺ.ʉ. ɻʫʜʨʘʤʦʚʠʯʘ ʪʘ ɭ.ʄ. ʄʘʢʝʻʚʘ [82,83], ɹ.ʃ. ʇʝʣʝʭʘ ʽ           

ʄ.ɸ. ʉʫʭʦʨʦʣʴʩʴʢʦʛʦ [99], ɹ.ʃ. ʇʝʣʝʭʘ ʪʘ  ɺ.ɯ. ʐʚʘʙôʁ ʢʘ [96], 

ɹ.ʃ. ʇʝʣʝʭʘ, ʆ.ɺ. ʄʘʢʩʠʤʫʢʘ, ɯ.ʄ. ʂʦʨʦʚʘʡʯʫʢʘ [97], ɻ.ʗ. ʇʦʧʦʚʘ 

[113,114], ʉ.ʅ. ʂʘʨʘʩʝʚʘ ʪʘ ʖ.ʇ. ɸʨʪʶʭʥ̔ʘ [63] ʪʘ ʽʥ. 

ʄ.ɸ. ʉʫʭʦʨʦʣʴʩʴʢʠʤ, ʗ.ʁ. ɹʫʨʘʢʦʤ ʪʘ ʖ.ʂ. ʈʫʜʘʚʩʴʢʠʤ 

[27] ʧʦʙʫʜʦʚʘʥʦ ʫʟʘʛʘʣʴʥʝʥʽ ʨʦʟʚô̫ ʟʢʠ ʢʦʥʪʘʢʪʥʠʭ ʟʘʜʘʯ ʪʝʦʨʽʾ 

ʦʙʦʣʦʥʦʢ ʂʽʨʭʛʦʬʘ-ʃʷʚʘ ʪʘ ʨʽʟʥʠʭ ʪʝʦʨʽʡ ʦʙʦʣʦʥʦʢ ʪʠʧʫ 

ʊʠʤʦʰʝʥʢʘ ʯʝʨʝʟ ʧʦʜʘʥʥʷ ʬʫʥʢʮʽʡ ɻʨʽʥʘ ʯʘʩʪʠʥʥʠʤʠ ʩʫʤʘʤʠ 

ʨʷʜʽʚ ʌʫʨô̒ ʪʘ ʤʝʪʦʜʫ ʽʥʪʝʛʨʘʣʴʥʠʭ ʨʽʚʥʷʥʴ. ʈʦʟʛʣʷʥʫʪʦ ʟʘʜʘʯʽ 

ʧʨʦ ʚʟʘʻʤʦʜʽʶ ʦʙʦʣʦʥʦʢ ʽʟ ʞʦʨʩʪʢʠʤʠ ʪʽʣʘʤʠ, ʘ ʪʘʢʦʞ ʚʠʧʘʜʢʠ, 
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ʢʦʣʠ ʤʽʞ ʥʠʤʠ ʻ ʣʽʥʽʡʥʦ- ʘʙʦ ʥʝʣʽʥʽʡʥʦ-ʧʨʫʞʥʽ ʧʨʦʤʽʞʥʽ ʰʘʨʠ. 

ɼʦʩʣʽʜʞʝʥʦ ʨʦʟʧʦʜʽʣ ʢʦʥʪʘʢʪʥʠʭ ʥʘʧʨʫʞʝʥʴ. 

ɿʘʜʘʯʘ ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʪʘʢʪʥʦʛʦ ʪʠʩʢʫ ʧʽʜ ʰʪʘʤʧʦʤ, ʱʦ 

ʚʟʘʻʤʦʜʽʻ ʽʟ ʪʦʥʢʦʶ ʧʣʘʩʪʠʥʢʦʶ ʯʠ ʦʙʦʣʦʥʢʦʶ ʪʘ ʦʧʠʩʫʻʪʴʩʷ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʤʠ ʨʽʚʥʷʥʥʷʤʠ ʢʣʘʩʠʯʥʦʾ ʪʝʦʨʽʾ ʂʽʨʛʦʬʘ-ʃʷʚʘ, 

ʟʚʦʜʠʪʴʩʷ ʜʦ ʨʦʟʚôʷʟʢʫ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ ʌʨʝʜʛʦʣʴʤʘ 

ʧʝʨʰʦʛʦ ʨʦʜʫ [74,114] 

( )() (), , ,G A B q B d f A A
w

w w= Íñ            (1.7) 

ʜʝ ( ),G A B - ʬʫʥʢʮʽʷ ɻʨʽʥʘ, ʱʦ ʚʠʟʥʘʯʘʻ ʧʨʦʛʠʥ ʦʙʦʣʦʥʢʠ 

(ʧʣʘʩʪʠʥʠ) ʚ ʪʦʯʮʽ ɸ ʧʨʠ ʜʽʾ ʟʦʩʝʨʝʜʞʝʥʦʾ ʩʠʣʠ ʚ ʪʦʯʮʽ ɺ; 

()f A -ʬʫʥʢʮʽʷ, ʱʦ ʚʠʟʥʘʯʘʻ ʧʝʨʝʤʽʱʝʥʥʷ ʰʪʘʤʧʘ ʷʢ ʪʚʝʨʜʦʛʦ 

ʪʽʣʘ, ʘ ʪʘʢʦʞ ʦʧʠʩʫʻ ʬʦʨʤʫ ʦʩʥʦʚʠ ʰʪʘʤʧʘ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʝʦʨʽʾ ʂʽʨʭʛʦʬʘ-ʃʷʚʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʚʠʟʥʘʯʝʥʥʷ ʢʦʥʪʘʢʪʥʠʭ ʥʘʧʨʫʞʝʥʴ ʤʽʞ ʦʙʦʣʦʥʢʦʶ (ʧʣʘʩʪʠʥʦʶ) ʽ 

ʰʪʘʤʧʦʤ ʫ ʚʠʛʣʷʜʽ ʨʦʟʚôʷʟʢʫ, ʢʦʣʠ ʨʝʘʢʪʠʚʥʠʡ ʪʠʩʢ ʻ 

ʨʦʟʧʦʜʽʣʝʥʦʶ ʧʦ ʣʽʥʽʾ ʤʝʞʽ ʢʦʥʪʘʢʪʫ ʟʦʩʝʨʝʜʞʝʥʦʶ ʩʠʣʦʶ. ɿʛʽʜʥʦ 

ʮʴʦʛʦ ʨʦʟʚôʷʟʢʫ ʪʠʩʢ ʧʽʜ ʰʪʘʤʧʦʤ ʫ ʮʝʥʪʨʽ ʦʙʣʘʩʪʽ ʢʦʥʪʘʢʪʫ 

ʚʚʘʞʘʻʪʴʩʷ ʨʽʚʥʠʤ ʥʫʣʶ, ʱʦ ʩʫʧʝʨʝʯʠʪʴ ʬʽʟʠʯʥʦʤʫ ʟʤʽʩʪʫ ʟʘʜʘʯʽ. 

ʋ ʨʦʙʦʪʘʭ ɺ.ʉ. ɻʫʜʨʘʤʦʚʠʯʘ, ɺ.ɯ. ʄʦʩʩʘʢʦʚʩʴʢʦʛʦ ʪʘ         

ɭ.ʄ. ʄʘʢʝʻʚʘ [82,83] ʙʫʚ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʤʝʪʦʜ ʨʦʟʚôʷʟʫʚʘʥʥʷ 

ʟʘʜʘʯ ʧʨʦ ʢʦʥʪʘʢʪʥʽ ʚʟʘʻʤʦʜʽʾ ʟ ʞʦʨʩʪʢʠʤʠ, ʧʨʫʞʥʠʤʠ ʪʘ ʧʨʫʞʥʦ-

ʧʣʘʩʪʠʯʥʠʤʠ ʦʩʥʦʚʘʤʠ, ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʚʥʷʥʥʷ ʦʙʦʣʦʥʦʢ 

ʄʫʰʪʘʨʽ-ɼʦʥʥʝʣʘ-ɺʣʘʩʦʚʘ [37,58,84]. ʅʠʤʠ ʚʧʝʨʰʝ ʙʫʣʦ 
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ʨʦʟʚôʷʟʘʥʦ ʟʘʜʘʯʫ ʜʣʷ ʧʨʫʞʥʦʛʦ ʢʨʫʛʦʚʦʛʦ ʰʧʘʥʛʦʫʪʘ, ʱʦ 

ʚʟʘʻʤʦʜʽʻ ʟ̔ ʮʠʣʽʥʜʨʠʯʥʦʶ ʦʙʦʣʦʥʢʦʶ, ʜʝ ʢʦʥʪʘʢʪʥʠʡ ʪʠʩʢ ʙʫʚ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʨʦʟʧʦʜʽʣʝʥʦʶ ʫʟʜʦʚʞ ʤʝʞʽ ʟʦʥʠ ʢʦʥʪʘʢʪʫ 

ʧʦʛʦʥʥʦʶ ʩʠʣʦʶ ʪʘ ʨʦʟʧʦʜʽʣʝʥʠʤ ʪʠʩʢʦʤ. 

ʄ.ʄ. ʌʽʣʦʥʝʥʢʦ-ɹʦʨʦʜʠʯ ʫ ʟʘʜʘʯʽ ʟʛʠʥʫ ʪʦʥʢʦʛʦ ʩʪʨʠʞʥʷ 

ʧʦ ʞʦʨʩʪʢʦʤʫ ʣʝʢʘʣʫ [151] ʩʢʦʨʠʩʪʘʚʩʷ ʫʪʦʯʥʝʥʠʤ ʨʽʚʥʷʥʥʷʤ 

ʧʨʦʛʠʥʽʚ ʙʘʣʢʠ ʪʠʧʫ ʊʠʤʦʰʝʥʢʘ, ʜʝ ʚʨʘʭʦʚʫʻʪʴʩʷ ʚʧʣʠʚ 

ʜʝʬʦʨʤʘʮʽʾ ʧʦʧʝʨʝʯʥʦʛʦ ʟʩʫʚʫ. ʋ ʨʝʟʫʣʴʪʘʪʽ, ʢʦʥʪʘʢʪʥʠʡ ʪʠʩʢ ʧʦ 

ʚʩʽʡ ʜʦʚʞʠʥʽ ʩʪʨʠʞʥʷ ʩʪʘʚ ʨʦʟʧʦʜʽʣʝʥʠʤ ʽ ʚʽʜʤʽʥʥʠʤ ʚʽʜ ʥʫʣʷ 

ʥʘʚʽʪʴ ʜʣʷ ʞʦʨʩʪʢʠʭ ʢʦʥʪʘʢʪʽʚ ʙʝʟ ʢʫʪʦʚʠʭ ʪʦʯʦʢ. ʎʝʡ ʬʘʢʪ 

ʩʫʧʝʨʝʯʠʪʴ ʬʽʟʠʯʥʦʤʫ ʟʤʽʩʪʦʚʽ ʟʘʜʘʯʽ, ʘ ʪʘʢʦʞ ʨʝʟʫʣʴʪʘʪʘʤ         

ʃ. ʂʽʨʘ ʪʘ ʃ. ʉʽʣʚʠ [179], ɸ. ʋʣʽʪʢʘ ʪʘ ʄ. ʄʦʨʛʫʥʦʚʘ [149],              

ɺ. ɻʝʤʙʘʨʠ, ʗ. ʄʘʢʩʠʤʦʚʠʯʘ ʪʘ ɺ. ʐʚʘʙôʶʢʘ [41], ʦʜʝʨʞʘʥʠʤ ʥʘ 

ʙʘʟʽ ʨʽʚʥʷʥʴ ʧʣʦʩʢʦʾ ʟʘʜʘʯʽ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ. ʋ ʨʦʙʦʪʽ [41] 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʡ ʨʦʟʚôʷʟʦʢ ʢʦʥʪʘʢʪʥʦʾ ʟʘʜʘʯʽ ʜʣʷ ʩʤʫʛʠ ʟʘʧʠʩʘʥʦ 

ʯʝʨʝʟ ʢʦʤʧʣʝʢʩʥʽ ʧʦʪʝʥʮʽʘʣʠ ʄʫʩʭʝʣʽʰʚʽʣʽ ʫ ʚʠʛʣʷʜʽ ʨʦʟʚôʷʟʢʽʚ 

ʪʠʧʫ ɻʨʽʥʘ. ʆʜʝʨʞʘʥʝ ʪʘʢʠʤ ʤʝʪʦʜʦʤ ʽʥʪʝʛʨʘʣʴʥʝ ʨʽʚʥʷʥʥʷ 

ʨʦʟʚôʷʟʫʻʪʴʩʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʫ ʤʝʭʘʥʽʯʥʠʭ ʢʚʘʜʨʘʪʫʨ. 

ʈʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ ʻ ʫʥʽʚʝʨʩʘʣʴʥʽʰʦʶ ʧʦʨʽʚʥʷʥʦ ʟ ʨʦʙʦʪʦʶ        

ʃ. ʂʽʨʘ ʪʘ ʄ. ʉʽʣʚʠ [179], ʫ ʷʢʽʡ ʜʦʩʪʦʚʽʨʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʛʘʨʘʥʪʫʶʪʴʩʷ ʪʽʣʴʢʠ ʜʣʷ ʚʝʣʠʢʠʭ ʚʽʜʥʦʰʝʥʴ ʜʦʚʞʠʥʠ ʩʤʫʛʠ ʜʦ ʾʾ 

ʚʠʩʦʪʠ (/ 1L H ).  

ɿʛʘʜʘʥʘ ʟʘʜʘʯʘ ʨʦʟʚôʷʟʘʥʘ ʪʘʢʦʞ ʽ ʚ ʧʦʩʪʘʥʦʚʮʽ ʫʪʦʯʥʝʥʦʾ 

ʤʦʜʝʣʽ ʪʨʘʥʩʚʝʨʩʘʣʴʥʦ-ʽʟʦʪʨʦʧʥʠʭ ʧʣʠʪ [96], ʱʦ ʚʨʘʭʦʚʫʻ 
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ʜʝʬʦʨʤʘʮʽʾ ʧʦʧʝʨʝʯʥʦʛʦ ʟʩʫʚʫ ʪʘ ʦʙʪʠʩʥʝʥʥʷ. ʇʦʨʽʚʥʷʥʥʷ 

ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʽʟ ʚʽʜʦʤʠʤʠ ʪʦʯʥʠʤʠ ʨʦʟʚôʷʟʢʘʤʠ ʜʣʷ 

ʧʣʦʩʢʦʾ ʟʘʜʘʯʽ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ ʧʦʢʘʟʫʻ, ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ 

ʚʘʨʽʘʥʪ ʫʪʦʯʥʝʥʦʾ ʪʝʦʨʽʾ ʜʘʻ ʨʝʟʫʣʴʪʘʪʠ, ʜʦʩʠʪʴ ʙʣʠʟʴʢʽ ʜʦ 

ʪʦʯʥʠʭ, ʘ ʫ ʚʠʧʘʜʢʘʭ ʚʝʣʠʢʠʭ ʦʙʣʘʩʪʝʡ ʢʦʥʪʘʢʪʫ ï ʤʘʡʞʝ 

ʧʦʚʥʽʩʪʶ ʩʧʽʚʧʘʜʘʶʯʽ. 

 ɸʥʘʣʽʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʢʦʥʪʘʢʪʥʠʭ ʟʘʜʘʯ ʜʣʷ 

ʮʠʣʽʥʜʨʠʯʥʦʾ ʦʙʦʣʦʥʢʠ ʥʘ ʙʘʟʽ ʥʝʢʣʘʩʠʯʥʦʾ ʤʦʜʝʣʽ ʪʠʧʫ 

ʊʠʤʦʰʝʥʢʘ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ɹ.ʃ. ʇʝʣʝʭʦʤ  ̔ʄ.ɸ. ʉʫʭʦʨʦʣʴʩʴʢʠʤ 

[99]. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʦʩʝʩʠʤʝʪʨʠʯʥʘ ʟʘʜʘʯʘ ʟʚʦʜʠʣʘʩʴ ʜʦ 

ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ ɺʦʣʴʪʝʨʨʘ ʧʝʨʰʦʛʦ ʨʦʜʫ ʚʽʜʥʦʩʥʦ 

ʥʝʚʽʜʦʤʦʛʦ ʢʦʥʪʘʢʪʥʦʛʦ ʪʠʩʢʫ. ʗʜʨʦʤ ʮʴʦʛʦ ʨʽʚʥʷʥʥʷ ʙʫʣʠ 

ʬʫʥʢʮʽʾ ʪʠʧʫ ʂʨʠʣʦʚʘ, ʘ ʨʦʟʚôʷʟʦʢ ʙʫʚ ʟʥʘʡʜʝʥʠʡ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʃʘʧʣʘʩʘ. ʅʘ ʧʨʠʢʣʘʜʽ ʜʽʾ ʥʘ ʦʙʦʣʦʥʢʫ 

ʛʣʘʜʢʠʭ ʰʪʘʤʧʽʚ  ̔ʰʪʘʤʧʽʚ ʟ̔ ʢʫʪʦʚʠʤʠ ʪʦʯʢʘʤʠ ʘʚʪʦʨʘʤʠ ʙʫʣʦ 

ʧʦʢʘʟʘʥʦ, ʱʦ ʚʨʘʭʫʚʘʥʥʷ ʜʝʬʦʨʤʘʮʽʡ ʧʦʧʝʨʝʯʥʦʛʦ ʟʩʫʚʫ ʜʝʱʦ 

ʟʛʣʘʜʞʫʻ ʬʽʟʠʯʥʽ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʩʪʦʩʦʚʥʦ ʨʦʟʧʦʜʽʣʫ ʢʦʥʪʘʢʪʥʦʛʦ 

ʪʠʩʢʫ, ʘʣʝ ʚʩʝ ʦʜʥʦ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʨʝʘʣʴʥʦʤʫ ʟʤʽʩʪʫ ʟʘʜʘʯʽ. ɼʣʷ 

ʰʪʘʤʧʘ ʟ ʢʫʪʦʚʠʤʠ ʪʦʯʢʘʤʠ ʦʪʨʠʤʘʥʦ ʚʘʞʣʠʚʠʡ ʨʝʟʫʣʴʪʘʪ, ʷʢʠʡ 

ʟʘʢʣʶʯʘʻʪʴʩʷ ʚ ʪʦʤʫ, ʱʦ ʚʝʣʠʯʠʥʘ ʚʥʫʪʨʽʰʥʴʦʾ ʦʙʣʘʩʪʽ ʢʦʥʪʘʢʪʫ 

ʟʘʣʝʞʠʪʴ ʪʽʣʴʢʠ ʚʽʜ ʛʝʦʤʝʪʨʠʯʥʠʭ  ̔ ʧʨʫʞʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʦʙʦʣʦʥʢʠ ʪʘ ʰʠʨʠʥʠ ʰʪʘʤʧʘ ʪʘ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʦʚʥʽʰʥʴʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʜʽʻ ʥʘ ʦʙʦʣʦʥʢʫ. 
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ʄʘʪʝʤʘʪʠʯʥʦ ʪʘ ʬʽʟʠʯʥʦ ʢʦʨʝʢʪʥʦʶ ʢʦʥʪʘʢʪʥʘ ʟʘʜʘʯʘ ʪʝʦʨʽʾ 

ʦʙʦʣʦʥʦʢ ʩʪʘʣʘ ʤʦʞʣʠʚʦʶ ʪʽʣʴʢʠ ʫ ʚʠʧʘʜʢʫ ʚʨʘʭʫʚʘʥʥʷ 

ʜʝʬʦʨʤʘʮʽʾ ʧʦʧʝʨʝʯʥʦʛʦ ʦʙʪʠʩʥʝʥʥʷ, ʪʦʙʪʦ ʚʨʘʭʫʚʘʥʥʷ ʧʨʷʤʦʾ 

ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʢʦʥʪʘʢʪʥʠʤ ʪʠʩʢʦʤ ʽ ʧʝʨʝʤʽʱʝʥʥʷʤ ʧʦʚʝʨʭʥʽ 

ʢʦʥʪʘʢʪʫ ʦʙʦʣʦʥʢʠ. ʇʨʠ ʪʘʢʦʤʫ ʧʽʜʭʦʜʽ ʨʦʟʚôʷʟʦʢ ʟʘʜʘʯʽ 

ʟʚʦʜʠʪʴʩʷ ʜʦ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʨ̔ ʚʥʷʥʥʷ ʌʨʝʜʛʦʣʴʤʘ ʜʨʫʛʦʛʦ ʨʦʜʫ 

[74, 113,114] 

() ( )() (),Kq A G A B q B d f A
w

w+ =ñ  ,               (1.8) 

ʜʝ K- ʧʘʨʘʤʝʪʨ ʨʝʛʫʣʷʨʠʟʘʮʽʾ, ʷʢʠʡ ʢʽʣʴʢʽʩʥʦ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʚʣʘʩʪʠʚʦʩʪʽ ʧʦʚʝʨʭʥʽ ʢʦʥʪʘʢʪʫ ʦʙʦʣʦʥʢʠ, ʱʦ ʤʘʻ ʚʣʘʩʪʠʚʦʩʪʽ 

ʢʦʝʬʽʮʽʻʥʪʘ ʮʽʻʾ ʧʦʚʝʨʭʥʽ. 

ʖ.ʇ. ɸʨʪʶʭʠʥ, ʉ.ʄ. ʂʘʨʘʩʴʦʚ [9,63], ʄ.ɺ. ɹʣʦʭ [19,20],   

ɽ.ɯ. ɻʨʠʛʦʣʶʢ ʽ ɺ.ʄ. ʊʦʣʢʘʯʝʚ [44],  ɹ.ʃ. ʇʝʣʝʭ ʽ                              

ʄ.ɸ. ʉʫʭʦʨʦʣʴʩʢʠʡ [99], ɺ.ɻ. ʇʽʩʢʫʥʦʚ, ɺ.ʂ. ʇʨʠʩʷʞʥʶʢ 

[105,116], ɺ.ɯ. ʐʚʘʙôʶʢ [96,108,171], ɼ.ɻ. ʍʣʻʙʥʽʢʦʚ, ʆ.ʄ. 

ʇʘʨʘʱʘʢ ʪʘ ɯ.ɸ. ʇʨʦʢʦʧʠʰʠʥ [154] ʟʘʧʨʦʧʦʥʫʚʘʣʠ ʜʦʜʘʪʢʦʚʦ ʜʦ 

ʨʽʚʥʷʥʴ ʟʛʠʥʫ ʚʚʝʩʪʠ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʢʦʥʪʘʢʪʥʠʤ ʪʠʩʢʦʤ ʽ 

ʧʝʨʝʤʽʱʝʥʥʷʤ ʩʝʨʝʜʠʥʥʦʾ ʧʦʚʝʨʭʥʽ ʦʙʦʣʦʥʢʠ (ʧʣʘʩʪʠʥʠ). 

ʆʩʪʘʥʥʷ ʟʘʣʝʞʥʽʩʪʴ ʦʪʨʠʤʫʻʪʴʩʷ ʟ ʫʤʦʚʠ, ʱʦ ʟʦʚʥʽʰʥʷ ʧʦʚʝʨʭʥʷ 

ʦʙʦʣʦʥʢʠ (ʧʣʘʩʪʠʥʠ) ʧʨʠ ʪʽʩʥʦʤʫ ʢʦʥʪʘʢʪʽ ʟʽ ʰʪʘʤʧʦʤ ʤʫʩʠʪʴ 

ʧʦʚʪʦʨʠʪʠ ʾʾ ʬʦʨʤʫ 

() ( ) ( ) ()( ) ( ), , , ,
n

W h w K q O fa b a b w a b= + Ö + =
      

(1.9) 
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ʜʝ ()( )n
O w - ʚʝʣʠʯʠʥʘ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʱʠʭ ʧʦʭʽʜʥʠʭ ( )1n>  

ʚʽʜ ʧʝʨʝʤʽʱʝʥʥʷ ʩʝʨʝʜʠʥʥʦʾ ʧʦʚʝʨʭʥʽ ʽ ʷʢʦʶ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ 

ʥʝʭʪʫʶʪʴ. 

ʇʨʠ ʧʽʜʩʪʘʥʦʚʮʽ ʟʘʣʝʞʥʦʩʪ̔ (1.9) ʫ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ ʟʛʠʥʫ, 

ʘʚʪʦʨʘʤʠ [108,171] ʦʪʨʠʤʘʥʦ ʜʠʬʝʨʝʥʮʽʡʥʝ ʨʽʚʥʷʥʥʷ ʚʽʜʥʦʩʥʦ 

ʥʝʚʽʜʦʤʦʛʦ ʢʦʥʪʘʢʪʥʦʛʦ ʪʠʩʢʫ. ʇʦʨʷʜʦʢ ʪʘʢʦʛʦ ʨʽʚʥʷʥʥʷ ʚʠʱʠʡ, 

ʥʽʞ ʫ ʧʨʠʢʣʘʜʥʠʭ ʪʝʦʨʽʷʭ ʪʠʧʫ ʊʠʤʦʰʝʥʢʘ ʽ ʨʽʚʥʠʡ ʯʝʪʚʝʨʪʦʤʫ. 

ʁʦʛʦ ʨʦʟʚôʷʟʦʢ ʤʘʻ ʙʽʣʴʰʝ ʩʪʘʣʠʭ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ, ʪʦʤʫ 

ʜʦʟʚʦʣʷʻ ʢʨʘʱʝ ʟʘʜʦʚʣ̔ʴʥʷʪʠ ʛʨʘʥʠʯʥʠʤ ʫʤʦʚʘʤ ʥʘ ʤʝʞʽ ʰʪʘʤʧʘ, 

ʥʘʧʨʠʢʣʘʜ, ʦʪʨʠʤʫʚʘʪʠ ʥʫʣʴʦʚʽ ʟʥʘʯʝʥʥʷ ʢʦʥʪʘʢʪʥʦʛʦ ʪʠʩʢʫ ʥʘ 

ʛʨʘʥʠʮʽ ʦʙʣʘʩʪʽ ʢʦʥʪʘʢʪʫ ʛʣʘʜʢʦʛʦ ʰʪʘʤʧʘ ʟ ʦʙʦʣʦʥʢʦʶ ʯʠ 

ʧʣʠʪʦʶ. ʆʩʪʘʥʥʻ ʥʘʙʣʠʞʘ̒  ʡʦʛʦ ʜʦ ʨʦʟʚôʷʟʢʽʚ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʜʘʯ 

ʪʝʦʨʽ ʾʧʨʫʞʥʦʩʪʽ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʠʢʠ ʦʪʨʠʤʘʥʦ 

ʨʦʟʚôʷʟʢʠ ʥʠʟʢʠ ʢʦʥʪʘʢʪʥʠʭ ʟʘʜʘʯ ʜʣʷ ʮʠʣʽʥʜʨʠʯʥʠʭ ʦʙʦʣʦʥʦʢ, 

ʧʣʘʩʪʠʥ ʽ ʩʪʨʠʞʥʽʚ.  

ɯʥʰʽ ʚʘʨʽʘʥʪʠ ʨʦʟʚôʷʟʢʫ ʢʦʥʪʘʢʪʥʠʭ ʟʘʜʘʯ ʫ ʣʽʥʽʡʥʽʡ ʪʘ 

ʥʝʣʽʥʽʡʥʽʡ ʧʦʩʪʘʥʦʚʢʘʭ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʚ ʨʦʙʦʪʘʭ [3,61,74], ʜʝ 

ʚʠʢʦʨʠʩʪʘʥʦ ʚʽʜʦʤʽ ʚʠʨʘʟʠ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʰʘʨʫ 

ʤʘʣʦʾ ʪʦʚʱʠʥʠ ʪʘ ʫʤʦʚʫ ʥʝʧʨʦʥʠʢʥʝʥʥʷ ʰʪʘʤʧʘ ʚ ʦʙʦʣʦʥʢʫ. 

ɺʝʣʠʯʠʥʫ ʦʙʣʘʩʪʽ ʢʦʥʪʘʢʪʫ w ʚ ʢʦʥʪʘʢʪʥʠʭ ʟʘʜʘʯʘʭ (ʜʝ ʚʦʥʘ 

ʥʝʚʽʜʦʤʘ) ʧʨʦʧʦʥʫʻʪʴʩʷ ʰʫʢʘʪʠ ʟ ʫʤʦʚʠ 

() 0,q A A w² Í .                 (1.10) 
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ʂʦʥʪʘʢʪʥʝ ʥʘʧʨʫʞʝʥʥʷ ()q A  ʫ ʮʠʭ ʨʦʙʦʪʘʭ ʚʚʘʞʘʻʪʴʩʷ 

ʣʽʥʽʡʥʠʤ ʚʽʜʥʦʩʥʦ ʚʝʣʠʯʠʥʠ ʧʦʧʝʨʝʯʥʦʛʦ ʦʙʪʠʩʥʝʥʥʷ ʦʙʦʣʦʥʢʠ ʚ 

ʟʦʥʽ ʢʦʥʪʘʢʪʫ ʟ ʪʦʯʥʽʩʪʶ ʜʦ ʚʝʣʠʯʠʥ ʽʟ ʧʦʭʽʜʥʠʤʠ ʯʝʪʚʝʨʪʦʛʦ ʪʘ 

ʚʠʱʝ ʧʦʨʷʜʢʽʚ, ʷʢʽ ʧʝʨʝʤʥʦʞʫʪʁʴʩʷ ʥʘ ʤʘʣʽ ʢʦʝʬʽʮʽʻʥʪʠ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʦʜʝʣʝʡ ʦʙʦʣʦʥʦʢ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʧʦʧʝʨʝʯʥʝ 

ʦʙʪʠʩʥʝʥʥʷ, ʤʦʞʝ ʙʫʪʠ ʝʬʝʢʪʠʚʥʠʤ ʽ ʜʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ 

ʢʦʥʪʘʢʪʥʠʭ ʟʘʜʘʯ ʜʣʷ ʦʙʦʣʦʥʦʢ ʽ ʧʣʠʪ, ʱʦ ʣʝʞʘʪʴ ʥʘ ʧʨʫʞʥʠʭ ʯʠ 

ʞʦʨʩʪʢʠʭ ʦʩʥʦʚʘʭ, ʘʙʦ ʜʣʷ ʦʙʦʣʦʥʦʢ ʽʟ ʟʘʧʦʚʥʶʚʘʯʝʤ. ɿʘ ʮʽʻʶ 

ʤʝʪʦʜʠʢʦʶ ʫ ʨʦʙʦʪʘʭ [24,96,168,171] ʨʦʟʛʣʷʥʫʪʦ ʥʠʟʢʫ 

ʦʩʝʩʠʤʝʪʨʠʯʥʠʭ ʟʘʜʘʯ ʜʣʷ ʨʦʟʧʦʜʽʣʝʥʠʭ ʟʘ ʧʝʚʥʠʤ ʟʘʢʦʥʦʤ 

ʥʘʚʘʥʪʘʞʝʥʴ, ʱʦ ʜʽʶʪʴ ʥʘ ʪʨʘʥʩʚʝʨʩʘʣʴʥʦ-ʽʟʦʪʨʦʧʥʫ ʧʣʠʪʫ, ʘ 

ʪʘʢʦʞ ʟʦʩʝʨʝʜʞʝʥʦʾ ʩʠʣʠ, ʱʦ ʟʛʠʥʘʻ ʧʣʠʪʫ ʥʘ ʧʨʫʞʥʦʤʫ 

ʧʽʚʧʨʦʩʪʦʨʽ. ʆʜʝʨʞʘʥʦ ʨʦʟʚôʷʟʦʢ ʦʩʝʩʠʤʝʪʨʠʯʥʦʾ ʢʦʥʪʘʢʪʥʦʾ 

ʟʘʜʘʯʽ ʜʣʷ ʪʨʘʥʩʚʝʨʩʘʣʴʥʦ - ʽʟʦʪʨʦʧʥʦʾ ʧʣʠʪʠ ʥʘ ʧʨʫʞʥʽʡ ʦʩʥʦʚʽ 

ɺʽʥʢʣʝʨʘ ʧʽʜ ʜʽʻʶ ʞʦʨʩʪʢʦʛʦ ʰʪʘʤʧʫ, ʘ ʪʘʢʦʞ ʟʘʜʘʯʘ ʟʛʠʥʫ 

ʞʦʨʩʪʢʠʤ ʰʪʘʤʧʦʤ ʪʨʘʥʩʚʝʨʩʘʣʴʥʦ-ʽʟʦʪʨʦʧʥʦʾ ʧʣʠʪʠ ʥʘ 

ʞʦʨʩʪʢʦʤʫ ʬʫʥʜʘʤʝʥʪʽ ʟ ʚʠʨʽʟʦʤ. ɺʠʨʘʟʠ ʜʣʷ ʧʝʨʝʤʽʱʝʥʴ, 

ʟʛʠʥʘʣʴʥʠʭ ʤʦʤʝʥʪʽʚ ʽ ʧʦʧʝʨʝʯʥʦʾ ʩʠʣʠ ʟʘʧʠʩʫʶʪʴʩʷ ʯʝʨʝʟ 

ʚʽʜʧʦʚʽʜʥʽ ʬʫʥʢʮʽʾ ɹʝʩʩʝʣʷ ʽ ɻʘʥʢʝʣʷ ʚʽʜ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʘʨʛʫʤʝʥʪʫ. ʇʦʢʘʟʘʥʦ, ʱʦ ʥʘ ʚʝʣʠʯʠʥʠ ʢʦʥʪʘʢʪʥʠʭ ʧʝʨʝʤʽʱʝʥʴ ʽ 

ʪʠʩʢʽʚ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʧʦʧʝʨʝʯʥʘ ʘʥʽʟʦʪʨʦʧʽʷ ʧʣʠʪʠ, ʘ ʪʘʢʦʞ 

ʚʝʣʠʯʠʥʘ ʦʙʣʘʩʪʽ ʢʦʥʪʘʢʪʫ ð ʯʠʤ ʙʽʣʴʰʠʡ ʾʾ ʨʦʟʤʽʨ, ʪʠʤ ʙʽʣʴʰʝ 

ʮʝʡ ʭʘʨʘʢʪʝʨ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʨʦʟʧʦʜʽʣʫ ʟʛʽʜʥʦ ʟʘʢʦʥʫ ɻʝʨʮʘ. 

ɼʣʷ ʥʫʣʴʦʚʠʭ ʚʝʣʠʯʠʥ ʦʙʣʘʩʪʝʡ ʢʦʥʪʘʢʪʫ ʰʪʘʤʧʘ ʟ ʧʣʠʪʦʶ 
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ʟʥʘʡʜʝʥʽ ʨʦʟʚôʷʟʢʠ ʚʠʨʦʜʞʫʶʪʴʩʷ ʫ ʨʦʟʚôʷʟʦʢ ʜʣʷ 

ʪʨʘʥʩʚʝʨʩʘʣʴʥʦ - ʽʟʦʪʨʦʧʥʦʾ ʧʣʠʪʠ ʧʽʜ ʜʽʻʶ ʟʦʩʝʨʝʜʞʝʥʦʾ ʩʠʣʠ. 

ʋ ʯʘʩʪʢʦʚʠʭ ʚʠʧʘʜʢʘʭ ʚʽʜʥʦʰʝʥʴ ʧʨʫʞʥʠʭ ʩʪʘʣʠʭ ʜʣʷ ʽʟʦʪʨʦʧʥʦʾ 

ʧʣʠʪʠ ʣʝʛʢʦ ʦʪʨʠʤʫʶʪʴʩʷ ʚʽʜʦʤʽ ʨʝʟʫʣʴʪʘʪʠ ɻ. ɻʝʨʮʘ ʪʘ 

ʉ. ʃʫʢʘʩʝʚʠʯʘ.  

 

1.3. ʆʩʦʙʣʠʚʦʩʪʽ ʨʦʟʨʘʭʫʥʢʫ ʩʪʽʡʢʦʩʪʽ  

   ʦʨʪʦʪʨʦʧʥʠʭ ʦʙʦʣʦʥʦʢ ʩʝʨʝʜʥʴʦʾ ʪʦʚʱʠʥʠ 

ʇʨʦʙʣʝʤʘ ʩʪʽʡʢʦʩʪʽ ʨʽʚʥʦʚʘʛʠ ʪʦʥʢʠʭ ʦʙʦʣʦʥʦʢ ʫ ʤʝʭʘʥʽʮʽ 

ʜʝʬʦʨʤʽʚʥʦʛʦ ʪʚʝʨʜʦʛʦ ʪʽʣʘ ʩʪʘʣʘ ʚʠʨʽʰʫʚʘʪʠʩʴ ʥʘ ʙʘʟʽ 

ʢʣʘʩʠʯʥʠʭ ʨʽʚʥʷʥʴ ʪʝʦʨʽʡ ʩʪʨʠʞʥʽʚ, ʧʣʘʩʪʠʥ ʽ ʦʙʦʣʦʥʦʢ. ɿ 

ʧʦʯʘʪʢʫ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ, ʢʦʣʠ ʙʫʣʠ ʟʘʢʣʘʜʝʥʽ ʦʩʥʦʚʠ ʪʝʦʨʽʾ ʪʘ 

ʦʪʨʠʤʘʥʽ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʙʽʣʴʰʽʩʪʴ ʟʘʜʘʯ ʩʪʽʡʢʦʩʪʽ 

ʙʫʣʦ ʨʦʟʚôʷʟʘʥʦ ʫ ʨʘʤʢʘʭ ʢʦʥʮʝʧʮʽʾ ɽʡʣʝʨʘ.  

ʂʣʘʩʠʯʥʘ ʪʝʦʨʽʷ ʩʪʽʡʢʦʩʪʽ ʦʙʦʣʦʥʦʢ ʙʫʣʘ ʨʦʟʚʠʥʫʪʘ 

ʃʦʨʝʥʮʦʤ, ʉʘʫʪʩʚʝʣʣʦʤ, ʊʠʤʦʰʝʥʢʦʤ, ɺʦʣʴʤʽʨʦʤ ʪʘ ʽʥʰʠʤʠ 

[39, 55, 148] ʥʘ ʦʩʥʦʚʽ ʣʽʥʽʡʥʦʾ ʪʝʦʨʽʾ ʤʘʣʠʭ ʧʨʦʛʠʥʽʚ ʦʙʦʣʦʥʦʢ. 

ʅʠʤʠ ʙʫʣʘ ʚʠʟʥʘʯʝʥʘ ʚʝʣʠʯʠʥʘ ʚʝʨʭʥʴʦʛʦ ʢʨʠʪʠʯʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ ʩʪʠʩʥʫʪʦʾ ʚ ʦʩʴʦʚʦʤʫ ʥʘʧʨʷʤʢʫ ʟʘʤʢʥʫʪʦʾ 

ʢʨʫʛʦʚʦʾ ʮʠʣʽʥʜʨʠʯʥʦʾ ʦʙʦʣʦʥʢʠ ʩʝʨʝʜʥʴʦʾ ʜʦʚʞʠʥʠ. ɸʣʝ 

ʧʦʨʽʚʥʷʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʜʣʷ 

ʢʨʠʪʠʯʥʠʭ ʥʘʧʨʫʞʝʥʴ ʟʘ ʦʩʴʦʚʦʛʦ ʩʪʠʩʢʫ ʮʠʣʽʥʜʨʠʯʥʠʭ 

ʦʙʦʣʦʥʦʢ ʧʦʢʘʟʘʣʠ ʘʚʪʦʨʠ [57, 58, 142], ʱʦ ʢʣʘʩʠʯʥʘ ʪʝʦʨʽʷ 

ʦʙʦʣʦʥʦʢ ʂʽʨʛʦʬʘ-ʃʷʚʘ ʜʘʻ ʨʝʟʫʣʴʪʘʪʠ, ʷʢʽ ʧʨʠʙʣʠʟʥʦ ʫ ʜʚʘ ʨʘʟʠ 

ʚʠʱʽ ʟʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥ.̔ ʗʢ ʧʦʢʘʟʘʣʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʪʘ 
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ʪʝʦʨʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʃ. ɼʦʥʥʝʣʘ [58] ʪʘ ʋ. ʂʦʡʪʝʨʘ [180], 

ʛʦʣʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʪʘʢʠʭ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʝʡ ʻ ʥʝʚʨʘʭʫʚʘʥʥʷ 

ʥʝʜʦʩʢʦʥʘʣʦʩʪʝʡ ʯʠ ʥʝʽʜʝʘʣʴʥʦʩʪʽ ʧʦʚʝʨʭʦʥʴ ʦʙʦʣʦʥʦʢ, ʜʦ ʷʢʠʭ 

ʦʩʦʙʣʠʚʦ ʯʫʪʣʠʚʽ ʪʦʥʢʦʩʪʽʥʥʽ ʦʙʦʣʦʥʢʠ ʟ ʚʽʜʥʦʰʝʥʥʷʤʠ 

/ 2 100R h> . ʋ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʥʝʦʙʭʽʜʥʦ ʢʦʨʠʩʪʫʚʘʪʠʩʷ 

ʥʝʣʽʥʽʡʥʠʤʠ ʨʽʚʥʷʥʥʷʤʠ ʪʝʦʨʽʾ ʦʙʦʣʦʥʦʢ [12], ʘ ʪʘʢʦʞ 

ʫʨʘʭʦʚʫʚʘʪʠ ʣʦʢʘʣʴʥʽ ʥʝʜʦʩʢʦʥʘʣʦʩʪʽ ʥʘ ʧʦʚʝʨʭʥʷʭ ʮʠʭ 

ʦʙʦʣʦʥʦʢ. ʋ ʚʠʧʘʜʢʘʭ ʪʦʥʢʠʭ ʢʦʤʧʦʟʠʪʥʠʭ ʦʙʦʣʦʥʦʢ ʪʘ 

ʦʙʦʣʦʥʦʢ ʩʝʨʝʜʥʴʦʾ ʪʦʚʱʠʥʠ (/ 2 50R h¢ ) ʱʝ ʦʜʥʽʻʶ ʟ ʧʨʠʯʠʥ 

ʪʘʢʠʭ ʨʦʟʭʦʜʞʝʥʴ ʻ ʥʝʪʦʯʥʽʩʪʴ ʛʽʧʦʪʝʟ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ 

ʧʦʙʫʜʦʚʘʥʘ ʢʣʘʩʠʯʥʘ ʪʝʦʨʽʷ ʦʙʦʣʦʥʦʢ ʂʽʨʛʦʬʘ-ʃʷʚʘ. ʊʦʤʫ ʜʣʷ 

ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʩʪʽʡʢʦʩʪʽ ʦʙʦʣʦʥʦʢ ʩʪʘʣʠ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪʘʢ 

ʟʚʘʥʽ ʟʩʫʚʥʽ ʤʦʜʝʣʽ ʪʠʧʫ ʉ.ʇ.ʊʠʤʦʰʝʥʢʘ [18,28,98,126], ʱʦ 

ʚʨʘʭʦʚʫʚʘʣʠ ʜʝʬʦʨʤʘʮʽʾ ʧʦʧʝʨʝʯʥʦʛʦ ʟʩʫʚʫ.  

ɼʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʆ.ʄ. ɻʫʟʝʤ ʪʘ ɯ.ʖ. ɹʘʙʠʯʝʤ 

[11,12,50,51], ɹ.ʃ. ʇʝʣʝʭʦʤ [98], ɻ.ɸ. ɺʘʥʽʥʠʤ ʪʘ                      

ʄ.ʇ. ʉʝʤʝʥʶʢʦʤ [28], ɺ.ɺ. ɺʘʩʠʣʴʻʚʠʤ [31], ʆ.ʆ. ʈʘʩʩʢʘʟʦʚʠʤ, 

ɯ.ɯ.ʉʦʢʦʣʦʚʩʴʢʦʶ, ʄ.ʆ.ʐʫʣʴʛʦʶ[124] ʪʘ ʽʥʰʠʤʠ, ʧʦʢʘʟʘʣʠ, ʱʦ 

ʮʷ ʨʽʟʥʠʮʷ ʩʫʪʪʻʚʦ ʟʤʝʥʰʠʪʴʩʷ, ʷʢʱʦ ʜʦ ʟʘʜʘʯ ʩʪʽʡʢʦʩʪʽ 

ʦʙʦʣʦʥʦʢ  ̔ ʩʪʨʠʞʥʽʚ ʟʘʩʪʦʩʫʚʘʪʠ ʤʦʜʝʣʽ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ 

ʧʦʥʠʞʝʥʫ ʟʩʫʚʥʫ ʞʦʨʩʪʢʽʩʪʴ ʤʘʪʝʨʽʘʣʫ, ʡʦʛʦ ʩʪʨʫʢʪʫʨʥʽ 

ʥʝʜʦʩʢʦʥʘʣʦʩʪʽ, ʘ ʪʘʢʦʞ ʚʽʜʭʠʣʝʥʥʷ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʚ 

ʨʦʟʧʦʜʽʣʽ ʥʘʚʘʥʪʘʞʝʥʴ, ʧʽʜʢʨʽʧʣʝʥʴ  ̔ʧʦʯʘʪʢʦʚʠʭ ʧʨʦʛʠʥʽʚ. ʎʠʤʠ 
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ʘʚʪʦʨʘʤʠ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʚ ʦʩʥʦʚʥʦʤʫ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʪʝʦʨʽʾ 

ʪʠʧʫ ʊʠʤʦʰʝʥʢʘ.  

ʈʘʟʦʤ ʟ ʪʠʤ, ʚʠʧʘʜʢʠ ʚʪʨʘʪʠ ʩʪʽʡʢʦʩʪʽ ʮʠʣʽʥʜʨʠʯʥʠʤʠ 

ʦʙʦʣʦʥʢʘʤʠ ʟʘ ʦʜʥʦʨʽʜʥʦʛʦ ʙʦʢʦʚʦʛʦ ʩʪʠʩʢʫ, ʟʫʤʦʚʣʝʥʦʛʦ 

ʟʦʚʥʽʰʥʽʤ ʨʦʟʧʦʜʽʣʝʥʠʤ ʪʠʩʢʦʤ (ʚʥʫʪʨʽʰʥʽʤ ʚʘʢʫʫʤʦʤ), 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʚʠʧʘʜʢʫ ʦʩʴʦʚʦʛʦ ʩʪʠʩʢʫ ʪʠʤ, ʱʦ ʟʘ ʙʦʢʦʚʦʛʦ 

ʪʠʩʢʫ ʙʘʛʘʪʦ ʭʚʠʣʴ ʚʠʥʠʢʘʻ ʜʣʷ ʜʫʞʝ ʢʦʨʦʪʢʠʭ ʦʙʦʣʦʥʦʢ, 

ʫʥʘʩʣʽʜʦʢ ʯʦʛʦ ʥʝ ʤʦʞʥʘ ʽʛʥʦʨʫʚʘʪʠ ʛʨʘʥʠʯʥʠʤʠ ʫʤʦʚʘʤʠ ʥʘ 

ʢʨʘʷʭ. ʂʨʽʤ ʮʴʦʛʦ, ʻ ʱʝ ʦʜʠʥ ʚʠʧʘʜʦʢ, ʷʢʠʡ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʧʦʧʝʨʝʜʥʽʭ  ̔ʯʘʩʪʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʥʘ ʧʨʘʢʪʠʮʽ, ʢʦʣʠ ʟʦʚʥʽʰʥʽʡ 

ʪʠʩʢ ʧʨʠʢʣʘʜʝʥʠʡ ʥʝ ʪʽʣʴʢʠ ʜʦ ʙʦʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʠʯʥʦʾ 

ʦʙʦʣʦʥʢʠ, ʘ ʡ ʜʦ ʟʘʢʨʠʪʠʭ ʪʦʨʮʽʚ ʦʙʦʣʦʥʢʠ (ʚʘʢʫʫʤʥʽ ʢʘʤʝʨʠ, 

ʢʦʨʧʫʩʠ ʧʽʜʚʦʜʥʠʭ ʯʦʚʥʽʚ). ʋ ʢʣʘʩʠʯʥʽʡ ʧʦʩʪʘʥʦʚʮʽ ʮʽ ʚʠʧʘʜʢʠ 

ʨʦʟʛʣʷʜʘʣʠʩʷ ʉ. ʊʠʤʦʰʝʥʢʦʤ [148], ʍ. ʄʫʰʪʘʨʽ [84], 

ʃ.ɼʦʥʥʝʣʦʤ [58], ʆ. ɺʦʣʴʤʽʨʦʤ [39] ʪʘ ʽʥʰʠʤʠ ʘʚʪʦʨʘʤʠ.  

ɺ ʫʪʦʯʥʝʥʽʡ ʧʦʩʪʘʥʦʚʮʽ, ʥʘ ʦʩʥʦʚʽ ʨʽʚʥʷʥʴ ʦʙʦʣʦʥʦʢ ʪʠʧʫ 

ʊʠʤʦʰʝʥʢʘ, ʟʛʘʜʘʥʽ ʟʘʜʘʯʽ ʨʦʟʛʣʷʜʘʣʠʩʷ ʫ ʨʦʙʦʪʘʭ 

[18,28,31,50,140] ʪʘ ʽʥʰʠʭ. ʋ ʚʩʽʭ ʚʠʧʘʜʢʘʭ, ʱʦ 

ʨʦʟʛʣʷʜʘʣʠʩʷ (ʽ ʪʝʦʨʝʪʠʯʥʠʭ, ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ), ʫ 

ʧʦʟʜʦʚʞʥʴʦʤʫ ʥʘʧʨʷʤʢʫ ʫʪʚʦʨʶʚʘʣʘʩʷ ʪʽʣʴʢʠ ʦʜʥʘ 

ʧʽʚʭʚʠʣʷ, ʘ ʚʝʣʠʯʠʥʘ ʢʨʠʪʠʯʥʦʛʦ ʪʠʩʢʫ ʟʤʝʥʰʫʚʘʣʘʩʷ  

ʨʘʟʦʤ ʽʟ ʟʥʠʞʝʥʥʷʤ ʧʦʧʝʨʝʯʥʦʾ ʞʦʨʩʪʢʦʩʪʽ ʦʙʦʣʦʥʢʠ. ʇʨʠ 

ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʤʽʥʽʤʽʟʘʮʽʷ ʬʫʥʢʮʽʾ 

ʢʨʠʪʠʯʥʦʛʦ ʪʠʩʢʫ ʤʝʪʦʜʦʤ ʬʦʨʤʘʣʴʥʦʛʦ ʧʨʠʨʽʚʥʶʚʘʥʥʷ 



 

36 

 

ʧʝʨʰʦʾ ʧʦʭʽʜʥʦʾ ʮʽʻʾ ʬʫʥʢʮʽʾ ʟʘ ʜʠʩʢʨʝʪʥʠʤ ʧʘʨʘʤʝʪʨʦʤ, ʫ 

ʷʢʠʡ ʚʭʦʜʠʪʴ ʢʽʣʴʢʽʩʪʴ ʭʚʠʣʴ (ʯʠ ʧʽʚʭʚʠʣʴ), ʭʦʯʘ ʡ ʥʝ ̒  ʜʦ 

ʢʽʥʮʷ ʢʦʨʝʢʪʥʦʶ ʟ ʤʘʪʝʤʘʪʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ, ʧʨʠʟʚʦʜʠʣʘ ʜʦ 

ʜʦʩʠʪʴ ʧʨʦʩʪʠʭ ʽ ʪʦʯʥʠʭ (ʫ ʤʝʞʘʭ ʮʠʭ ʪʝʦʨʽʡ) ʬʦʨʤʫʣ ʜʣʷ 

ʢʨʠʪʠʯʥʦʛʦ ʪʠʩʢʫ. ɼʣʷ ʜʦʩʢʦʥʘʣʽʰʠʭ ʤʦʜʝʣʝʡ ʦʙʦʣʦʥʦʢ, ʟ̔ 

ʚʠʱʠʤ ʩʫʤʘʨʥʠʤ ʧʦʨʷʜʢʦʤ ʨʦʟʨʘʭʫʥʢʦʚʠʭ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ, ʟʥʘʡʪʠ ʚʠʨʘʟ ʜʣʷ ʢʨʠʪʠʯʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʭʚʠʣʴ (ʧʽʚʭʚʠʣʴ) ʫ ʚʠʛʣʷʜʽ ʟʘʤʢʥʫʪʦʾ ʬʦʨʤʫʣʠ 

ʩʪʘʻ ʥʝʤʦʞʣʠʚʠʤ, ʪʦʤʫ ʢʦʨʠʩʪʫʶʪʴʩʷ ʘʙʦ ʤʝʪʦʜʦʤ 

ʧʝʨʝʙʦʨʫ ʯʠʩʝʣ ʢʽʣʴʢʦʩʪʽ ʭʚʠʣʴ [11,50] ʘʙʦ ʛʨʘʬʽʯʥʠʤ 

ʤʝʪʦʜʦʤ [60]. ʅʝʣʽʥʽʡʥʝ ʜʝʬʦʨʤʫʚʘʥʥʷ, ʩʪʽʡʢʽʩʪʴ ʽ ʟʘʢʨʠʪʠʯʥʘ 

ʧʦʚʝʜʽʥʢʘ ʘʥʽʟʦʪʨʦʧʥʠʭ ʦʙʦʣʦʥʦʢ ʨʦʟʛʣʷʜʘʪʁʴʩʷ ʚ ʦʙʰʠʨʥʽʡ 

ʤʦʥʦʛʨʘʬʽʾ ɺ.ɸ. ɹʘʞʝʥʦʚʘ, ʄ.ʇ. ʉʝʤʝʥʶʢʘ ʪʘ ɺ.ʄ. ʊʨʘʯʘ [13] ʪʘ 

ʽʥʰʠʭ ʨʦʙʦʪʘʭ ʮʽʻʾ ʥʘʫʢʦʚʦʾ ʰʢʦʣʠ. ɼʦʩʣʽʜʞʫʶʪʴʩʷ ʷʚʠʱʘ 

ʚʟʘʻʤʦʟʚôʷʟʢʫ ʜʝʬʦʨʤʘʮʽʡ ʨʦʟʪʷʛʫ, ʟʩʫʚʫ, ʟʛʠʥʫ ʪʘ ʢʨʫʯʝʥʥʷ ʚ 

ʘʥʽʟʦʪʨʦʧʥʽʡ ʦʙʦʣʦʥʮʽ ʧʨʠ ʾʾ ʜʦʢʨʠʪʠʯʥʦʤʫ ʜʝʬʦʨʤʫʚʘʥʥʽ, 

ʚʪʨʘʪʽ ʩʪʽʡʢʦʩʪʽ ʪʘ ʚ ʟʘʢʨʠʪʠʯʥʤʫ ʩʪʘʥʽ. 

ʈʘʟʦʤ ʟ ʪʠʤ, ʆ.ʄ. ɻʫʟʝʤ ʪʘ ɯ.ʖ. ɹʘʙʠʯʝʤ [51] ʙʫʣʘ 

ʧʦʙʫʜʦʚʘʥʘ ʪʨʠʚʠʤʽʨʥʘ ʣʽʥʝʘʨʠʟʦʚʘʥʘ ʪʝʦʨʽʷ ʩʪʽʡʢʦʩʪʽ 

ʜʝʬʦʨʤʦʚʘʥʠʭ ʧʨʫʞʥʠʭ  ̔ ʥʝʧʨʫʞʥʠʭ ʪʽʣ. ɼʦʩʣʽʜʞʫʚʘʣʠʩʷ 

ʧʠʪʘʥʥʷ  ̔ ʤʝʞʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʣʘʩʠʯʥʦʾ ʪʘ ʫʪʦʯʥʝʥʠʭ ʪʝʦʨʽʡ 

ʦʙʦʣʦʥʦʢ ʽ ʧʣʘʩʪʠʥ ʽʟ ʘʥʽʟʦʪʨʦʧʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʆʪʨʠʤʘʥʽ 

ʨʦʟʚôʷʟʢʠ ʟʘʜʘʯ ʫ ʨʘʤʢʘʭ ʪʨʠʚʠʤʽʨʥʦʾ ʪʝʦʨʽʾ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʝʪʘʣʦʥʥʠʤʠ ʧʨʠ ʧʦʙʫʜʦʚʽ ʽʥʞʝʥʝʨʥʠʭ ʤʝʪʦʜʽʚ ʨʦʟʨʘʭʫʥʢʫ, ʷʢʽ 
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ʜʦʟʚʦʣʷʶʪʴ ʦʮʽʥʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʷʢ ʢʣʘʩʠʯʥʠʭ, ʪʘʢ ʽ ʫʪʦʯʥʝʥʠʭ 

ʪʝʦʨʽʡ ʦʙʦʣʦʥʦʢ ʽʟ ʘʥʽʟʦʪʨʦʧʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʅʠʤʠ ʪʘʢʦʞ 

ʜʦʩʣʽʜʞʫʚʘʚʩʷ ʚʧʣʠʚ ʧʦʧʝʨʝʯʥʦʛʦ ʦʙʪʠʩʥʝʥʥʷ ʥʘ ʤʝʞʫ 

ʢʨʠʪʠʯʥʦʛʦ ʪʠʩʢʫ ʪʘ ʚʝʣʠʯʠʥʠ ʧʦʭʠʙʦʢ ʧʨʠʢʣʘʜʥʠʭ ʤʦʜʝʣʝʡ 

ʦʙʦʣʦʥʦʢ, ʧʣʘʩʪʠʥ ʽ ʩʪʨʠʞʥʽʚ, ʱʦ ʥʝ ʚʨʘʭʦʚʫʚʘʣʠ ʧʦʧʝʨʝʯʥʦʛʦ 

ʦʙʪʠʩʥʝʥʥʷ, ʷʢ̔ ʟʘʣʝʞʘʪʴ ʚʽʜ ʚʝʣʠʯʠʥʠ ʚʽʜʥʦʰʝʥʥʷ ʤʦʜʫʣʽʚ 

ʧʨʫʞʥʦʩʪʽ ʚ ʧʦʟʜʦʚʞʥʴʦʤʫ ʪʘ ʧʦʧʝʨʝʯʥʦʤʫ ʥʘʧʨʷʤʢʘʭ ʪʘ 

ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʇʫʘʩʩʦʥʘ. 

ɺʧʣʠʚ ʧʦʧʝʨʝʯʥʦʛʦ ʦʙʪʠʩʥʝʥʥʷ ʫ ʟʘʜʘʯʘʭ ʩʪʽʡʢʦʩʪʽ 

ʮʠʣʽʥʜʨʠʯʥʠʭ ʦʨʪʦʪʨʦʧʥʠʭ ʦʙʦʣʦʥʦʢ  ̔ ʢʦʤʧʦʟʠʪʥʠʭ ʢʽʣʝʮʴ 

ʜʝʪʘʣʴʥʦ ʜʦʩʣʽʜʞʫʚʘʚʩʷ ʫ ʨʦʙʦʪʘʭ ʘʚʪʦʨʽʚ [128,131,167], ʜʝ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʜʠʬʝʨʝʥʮʽʘʣʴʥʽ ʨʽʚʥʷʥʥʷ ʫʪʦʯʥʝʥʦʾ ʤʦʜʝʣʽ, ʱʦ 

ʚʨʘʭʦʚʫʻ ʷʢ ʜʝʬʦʨʤʘʮʽʶ ʧʦʧʝʨʝʯʥʦʛʦ ʟʩʫʚʫ, ʪʘʢ ʽ ʜʝʬʦʨʤʘʮʽʶ 

ʧʦʧʝʨʝʯʥʦʛʦ ʦʙʪʠʩʥʝʥʥʷ. ʇʦʢʘʟʘʥʦ, ʱʦ ʚʧʣʠʚ ʜʝʬʦʨʤʘʮʽʾ 

ʧʦʧʝʨʝʯʥʦʛʦ ʦʙʪʠʩʥʝʥʥʷ ʥʘ ʚʝʣʠʯʠʥʫ ʢʨʠʪʠʯʥʦʾ ʩʠʣʠ ʫ 

ʢʽʣʴʢʽʩʥʦʤʫ ʟʥʘʯʝʥʥʽ ʤʝʥʰʠʡ ʚʽʜ ʚʧʣʠʚʫ ʧʦʧʝʨʝʯʥʦʛʦ ʟʩʫʚʫ ʪʘ 

ʜʽʻ ʫ ʥʘʧʨʷʤʢʫ, ʧʨʦʪʠʣʝʞʥʦʤʫ ʜʦ ʝʬʝʢʪʫ ʧʦʧʝʨʝʯʥʦʛʦ ʟʩʫʚʫ. 

ɿʛʘʜʘʥʠʤʠ ʚʠʱʝ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʧʦʢʘʟʘʥʦ ʪʘʢʦʞ, ʱʦ 

ʢʣʘʩʠʯʥʘ ʪʝʦʨʽʷ ʂʽʨʛʦʬʘ-ʃʷʚʘ ʚ ʪʝʦʨʽʾ ʩʪʽʡʢʦʩʪʽ ʪʦʥʢʦʩʪʽʥʥʠʭ 

ʦʨʪʦʪʨʦʧʥʠʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʦʙʦʣʦʥʦʢ ʻ ʘʩʠʤʧʪʦʪʠʯʥʦ ʪʦʯʥʦʶ. 

ɸʣʝ ʮʷ ʪʝʦʨʽʷ ʥʝ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʜʣʷ ʦʙʦʣʦʥʦʢ ʽʟ 

ʤʘʪʝʨʽʘʣʽʚ ʟ ʥʠʟʴʢʦʶ ʟʩʫʚʥʦʶ ʞʦʨʩʪʢʽʩʪʶ ʪʘ ʦʙʦʣʦʥʦʢ ʩʝʨʝʜʥʴʦʾ 

ʪʦʚʱʠʥʠ, ʜʝ ʧʦʭʠʙʢʠ ʟʘ ʧʝʚʥʠʭ ʪʦʚʱʠʥ ʽ ʚʽʜʥʦʰʝʥʴ ʤʦʜʫʣʽʚ 

ʧʨʫʞʥʦʩʪʽ ʤʦʞʫʪʴ ʜʦʩʷʛʘʪʠ 40%. 
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1.4. ɼʦʩʣʽʜʞʝʥʥʷ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ  

ʦʙʦʣʦʥʦʢ ʽ ʧʣʘʩʪʠʥ ʟ̔ ʦʪʚʦʨʘʤʠ ʪʘ ʪʨʽʱʠʥʘʤʠ 

ɿʥʘʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʫ ʨʦʟʨʘʭʫʥʢʫ ʦʨʪʦʪʨʦʧʥʠʭ ʦʙʦʣʦʥʦʢ 

ʩʝʨʝʜʥʴʦʾ ʪʦʚʱʠʥʠ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʥʘʧʨʫʞʝʥʦ-

ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʚ ʦʢʦʣʽ ʢʨʠʚʦʣʽʥʽʡʥʠʭ ʦʪʚʦʨʽʚ ʪʘ ʚʢʣʶʯʝʥʴ 

ʜʣʷ ʦʙʦʣʦʥʦʢ ʽ ʧʣʘʩʪʠʥ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʽʟ ʧʦʣʽʤʝʨʥʠʭ 

ʢʦʤʧʦʟʠʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʠʧʫ ʘʨʤʦʚʘʥʠʭ ʧʣʘʩʪʤʘʩ. ʐʣʷʭʦʤ 

ʛʦʤʦʛʝʥʽʟʘʮʽʾ ʮʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʽʜʧʦʚʽʜʥʽ ʪʦʥʢʦʩʪʽʥʥʽ ʢʦʥʩʪʨʫʢʮʽ ʾ

ʥʘʡʯʘʩʪʽʰʝ ʤʦʞʥʘ ʤʦʜʝʣʶʚʘʪʠ ʦʜʥʦʨʽʜʥʠʤʠ ʘʥʽʟʦʪʨʦʧʥʠʤʠ, ʱʦ 

ʤʽʩʪʷʪʴ ʪʽ ʞ ʢʦʥʩʪʨʫʢʮʽʡʥʽ ʝʣʝʤʝʥʪʠ: ʦʪʚʦʨʠ, ʚʢʣʶʯʝʥʥʷ, 

ʪʨʽʱʠʥʠ ʪʦʱʦ. 

ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ, ʟ ʪʦʯʢʠ ʟʦʨʫ ʽʥʞʝʥʝʨʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, 

ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʦʜʝʣʽ ʦʙʦʣʦʥʦʢ, ʷʢʽ ʙ ʫʨʘʭʦʚʫʚʘʣʠ 

ʩʧʝʮʠʬʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʤʝʭʘʥʽʯʥʦʾ ʧʦʚʝʜʽʥʢʠ ʪʘʢʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʷʢʽ ʧʦʚôʷʟʘʥʽ ʟ ʾʭ ʨʽʟʢʦʶ ʘʥʽʟʦʪʨʦʧʽʻʶ ʪʘ ʧʦʜʘʪʣʠʚʽʩʪʶ ʥʘ ʟʩʫʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ 

ʥʘʚʝʜʝʥʽ ʚ ʤʦʥʦʛʨʘʬʽʷʭ ʪʘ ʦʛʣʷʜʘʭ ʆ.ʉ. ʂʦʩʤʦʜʘʤʽʘʥʩʴʢʦʛʦ ʪʘ          

ɺ.ɸ. ʐʘʣʜʠʨʚʘʥʘ [159], ɽ.ɯ. ɻʨʠʛʦʣʶʢʘ, ɺ.ʄ. ʊʦʣʢʘʯʝʚʘ [44], ʆ.ʄ. ɻʫʟʷ, 

ɯ.ʉ. ʏʝʨʥʠʰʝʥʢʘ, ɺʘʣ. ʄ. ʏʝʭʦʚʘ, ɺʽʢ. ʄ. ʏʝʭʦʚʘ ʪʘ ʂ.ɯ. ʐʥʝʨʝʥʢʘ [80], 

ʉ.ɻ. ʃʝʭʥʽʮʴʢʦʛʦ [71], ɹ.ʃ. ʇʝʣʝʭʘ ʪʘ ɸ.ʆ. ʉʷʩʴʢʦʛʦ [100]. 

ʉ.ɻ. ʃʝʭʥʽʮʴʢʠʤ [71] ʙʫʣʦ ʚʧʝʨʰʝ ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ 

ʝʣʽʧʪʠʯʥʦʛʦ ʦʪʚʦʨʫ ʥʘ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ ʚ 

ʘʥʽʟʦʪʨʦʧʥʽʡ ʧʣʘʩʪʠʥʮʽ. ʎʝʡ ʨʦʟʚôʷʟʦʢ ʜʦʟʚʦʣʷ ̒ ʛʨʘʥʠʯʥʠʤ 

ʧʝʨʝʭʦʜʦʤ ʦʜʝʨʞʘʪʠ ʨʦʟʚôʷʟʦʢ ʜʣʷ ʪʨʽʱʠʥʠ. ʇʽʩʣʷ                       
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ʉ.ɻ. ʃʝʭʥʽʮʴʢʦʛʦ ʟʘʜʘʯʫ ʜʣʷ ʝʣʽʧʪʠʯʥʦʛʦ ʦʪʚʦʨʫ ʜʝʪʘʣʴʥʦ 

ʚʠʚʯʠʚ ɻ.ʄ. ʉʘʚʽʥ [133], ʷʢʠʡ ʟʜʽʡʩʥʠʚ ʛʨʘʥʠʯʥʽ ʧʝʨʝʭʦʜʠ ʜʣʷ 

ʽʟʦʪʨʦʧʥʦʛʦ ʪʘ ʦʨʪʦʪʨʦʧʥʦʛʦ ʤʘʪʝʨʽʘʣʽʚ. ʅʘ ʦʩʥʦʚʽ ʮʠʭ 

ʧʝʨʝʭʦʜʽʚ ɼʞ. ɯʨʚʽʥ [175] ʫʩʪʘʥʦʚʠʚ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘʧʨʫʞʝʥʴ (ʂɯʅ), ʢʨʠʚʠʥʦʶ ʦʪʚʦʨʫ 

ʪʘ ʢʦʝʬʽʮʽʻʥʪʦʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʧʨʫʞʝʥʴ. ʊʘʢ ʩʘʤʦ, ʷʢ ʽ ʫ           

ɻ.ʄ. ʉʘʚʽʥʘ [133], ʧʦʙʫʜʦʚʘʥʦ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʡ ʨʦʟʚôʷʟʦʢ ʜʣʷ 

ʙʝʟʤʝʞʥʦʾ ʧʣʘʩʪʠʥʠ ʟ ʝʣʽʧʪʠʯʥʠʤ ʦʪʚʦʨʦʤ ʽ ʥʘ ʡʦʛʦ ʦʩʥʦʚʽ 

ʚʠʚʯʝʥʦ ʟʘʜʘʯʫ ʧʨʦ ʚʥʫʪʨʽʰʥʽʡ ʽ ʢʨʘʡʦʚʠʡ ʝʣʽʧʪʠʯʥʠʡ ʦʪʚʽʨ ʪʘ 

ʚʽʜʧʦʚʽʜʥʽ ʪʨʽʱʠʥʠ. 

ʋ ʨʦʙʦʪʘʭ ɹ.ʃ. ʇʝʣʝʭʘ, ɸ.ʆ. ʉʷʩʴʢʦʛʦ ʪʘ ɭ.ɯ. ʃʫʥʷ [100] 

ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʚʧʣʠʚ ʦʨʪʦʪʨʦʧʽʾ ʪʘ ʧʦʧʝʨʝʯʥʦʛʦ ʟʩʫʚʫ ʥʘ 

ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ ʫ ʩʬʝʨʠʯʥʠʭ ʽ ʮʠʣʽʥʜʨʠʯʥʠʭ 

ʦʙʦʣʦʥʢʘʭ, ʧʦʩʣʘʙʣʝʥʠʭ ʢʨʫʛʦʚʠʤʠ ʦʪʚʦʨʘʤʠ. ʇʦʢʘʟʘʥʦ, ʱʦ 

ʚʧʣʠʚ ʦʨʪʦʪʨʦʧʽʾ ʤʘʪʝʨʽʘʣʫ ʦʙʦʣʦʥʢʠ ʥʘ ʨʦʟʧʦʜʽʣ ʥʘʧʨʫʞʝʥʦ-

ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʚ ʦʢʦʣʽ ʦʪʚʦʨʽʚ ʥʘ ʧʦʨʷʜʦʢ ʚʠʱʠʡ ʚʽʜ 

ʚʧʣʠʚʫ ʧʦʧʝʨʝʯʥʦʛʦ ʟʩʫʚʫ. ʆʩʪʘʥʥʽʡ ʬʘʢʪʦʨ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʤʦʤʝʥʪʠ ʽ ʻ ʥʝʟʥʘʯʥʠʤ ʜʣʷ ʟʫʩʠʣʴ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʽ ʷʢʽʩʥʦ, 

ʽ ʢʽʣʴʢʽʩʥʦ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ ʪʘ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ. 

ɿʘʜʘʯʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʚ 

ʦʢʦʣʽ ʦʪʚʦʨʽʚ ʽ ʚʢʣʶʯʝʥʴ ʫ ʧʣʘʩʪʠʥʘʭ ʪʘ ʦʙʦʣʦʥʢʘʭ ʟʥʘʯʥʦ 

ʫʩʢʣʘʜʥʶʶʪʴʩʷ ʧʨʠ ʧʦʷʚʽ ʙʽʣʷ ʥʠʭ ʪʨʽʱʠʥ  ̔ ʨʦʟʨʽʟʽʚ. ʋ ʮʠʭ 

ʚʠʧʘʜʢʘʭ ʙʽʣʷ ʚʽʩʪʨʷ ʪʨʽʱʠʥʠ ʚʠʥʠʢʘʻ ʽʩʪʦʪʥʦ ʪʨʠʚʠʤʽʨʥʠʡ 
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ʥʘʧʨʫʞʝʥʠʡ ʩʪʘʥ, ʷʢʠʡ ʤʦʞʥʘ ʦʧʠʩʘʪʠ ʪʽʣʴʢʠ ʥʘ ʙʘʟʽ ʨʽʚʥʷʥʴ 

ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ. ʉʧʦʯʘʪʢʫ ʧʨʘʮʽ ʟ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ ʜʣʷ 

ʘʥʽʟʦʪʨʦʧʥʠʭ ʪʽʣ ʽʟ ʪʨʽʱʠʥʘʤʠ ʥʝ ʨʦʟʛʣʷʜʘʣʠ ʪʨʽʱʠʥʫ ʷʢ ʦʙôʻʢʪ 

ʤʝʭʘʥʽʢʠ ʨʫʡʥʫʚʘʥʥʷ, ʪʦʙʪʦ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʦʥʷʪʪʷ ʂɯʅ ʪʘ 

ʚʽʜʧʦʚʽʜʥʽ ʘʩʠʤʧʪʦʪʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʧʦʙʣʠʟʫ ʚʽʩʪʨʷ ʪʨʽʱʠʥʠ. 

ɺʧʝʨʰʝ ʮʽ ʧʦʥʷʪʪʷ ʜʣʷ ʧʣʘʩʪʠʥʠ ʙʫʣʠ ʨʦʟʛʣʷʥʫʪʽ ɼʞ. ʉʽ ʪʘ         

ɼʞ. ʃʽʙʦʚʽʮʝʤ [143,187,188], ɺ.ɺ. ʇʘʥʘʩʶʢʦʤ, ʄ.ʇ. ʉʘʚʨʫʢʦʤ,           

ʆ.ʇ. ɼʘʮʠʰʠʥ [92], ɯ.ʇ. ʐʘʮʴʢʠʤ [160] ʪʘ ʽʥ. ɼʣʷ ʘʥʘʣʽʟʫ ʙʫʣʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʢʣʘʩʠʯʥʽ ʨʽʚʥʷʥʥʷ ʪʝʦʨʽʾ ʟʛʠʥʫ ʂʽʨʭʛʦʬʘ-ʃʷʚʘ ʪʘ 

ʤʝʪʦʜ ʢʦʤʧʣʝʢʩʥʦʾ ʟʤʽʥʥʦʾ ʄ.ɯ. ʄʫʩʭʝʣʽʰʚʽʣʽ, ʱʦ ʜʦʟʚʦʣʠʣʦ 

ʦʜʝʨʞʘʪʠ ʂɯʅ ʜʣʷ ʨʽʟʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ ʪʨʽʱʠʥ. ɼʦʩʠʪʴ ʜʝʪʘʣʴʥʦ 

ʮʽ ʧʠʪʘʥʥʷ ʨʦʟʛʣʷʥʫʪʽ ʫ ʤʦʥʦʛʨʘʬʽʾ ʃ.ʊ. ɹʝʨʝʞʥʠʮʴʢʦʛʦ,       

ʄ.ɺ. ɼʝʣʷʚʩʴʢʦʛʦ ʪʘ ɺ.ɺ. ʇʘʥʘʩʶʢʘ [15], ʜʝ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʽ ʪʘ 

ʩʠʥʪʝʟʦʚʘʥʽ ʦʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʟ ʚʠʟʥʘʯʝʥʥʷ ʂɯʅ ʜʣʷ ʰʠʨʦʢʦʛʦ 

ʢʣʘʩʫ ʢʨʠʚʦʣʽʥʽʡʥʠʭ ʜʝʬʝʢʪʽʚ ʫ ʚʠʧʘʜʢʘʭ ʜʽʾ ʥʘ ʧʣʘʩʪʠʥʫ 

ʟʛʠʥʘʣʴʥʠʭ  ̔ ʢʨʫʪʥʠʭ ʤʦʤʝʥʪʽʚ, ʧʦʧʝʨʝʯʥʠʭ ʩʠʣ, ʘ ʪʘʢʦʞ 

ʪʝʧʣʦʚʠʭ ʧʦʪʦʢʽʚ. ɹʫʣʦ ʜʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʬʦʨʤʠ ʧʣʘʩʪʠʥʠ, 

ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ, ʘʥʽʟʦʪʨʦʧʽʾ ʤʘʪʝʨʽʘʣʫ, ʘ ʪʘʢʦʞ ʚʽʜʥʦʰʝʥʥʷ 

ʜʦʚʞʠʥʠ ʪʨʽʱʠʥʠ ʜʦ ʪʦʚʱʠʥʠ ʧʣʘʩʪʠʥʠ ʥʘ ʚʝʣʠʯʠʥʫ ʂɯʅ, ʱʦ 

ʚʠʟʥʘʯʘʶʪʴ ʢʨʠʭʢʝ ʨʫʡʥʫʚʘʥʥʷ ʧʣʘʩʪʠʥʯʘʩʪʠʭ ʝʣʝʤʝʥʪʽʚ. 

ɼʣʷ ʪʦʯʥʽʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ 

ʩʪʘʥʫ ʧʣʘʩʪʠʥʠ ʚ ʦʢʦʣʽ ʢʽʥʮʽʚ ʪʨʽʱʠʥʠ ɺʘʥʛ [193] ʟʘʩʪʦʩʫʚʘʚ 

ʜʦʩʢʦʥʘʣʽʰʫ ʪʝʦʨʽʶ ʟʛʠʥʫ ʧʣʘʩʪʠʥʠ ɽ. ʈʝʡʩʩʥʝʨʘ. ʅʘ ʙʘʟʽ 

ʨ̔ ʚʥʷʥʴ ʮʽʻʾ ʪʝʦʨʽʾ ʚʽʥ ʨʦʟʚôʷʟʘʚ ʟʘʜʘʯʫ ʧʨʦ ʚʩʝʩʪʦʨʦʥʥʽʡ ʟʛʠʥ 
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ʪʦʥʢʦʾ ʥʝʩʢʽʥʯʝʥʥʦʾ ʽʟʦʪʨʦʧʥʦʾ ʧʣʘʩʪʠʥʠ ʟ ʥʘʩʢʨʽʟʥʦʶ 

ʪʨʽʱʠʥʦʶ. ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʝʬʽʮʽʻʥʪʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʥʘʧʨʫʞʝʥʴ, ʦʜʝʨʞʘʥʽ ʟʘ ʪʝʦʨʽʷʤʠ ʂʽʨʭʛʦʬʘ (
()k
ɯK ) ʪʘ ʈʝʡʩʩʥʝʨʘ 

(
()P

ɯK ) ʧʨʠ / 0h l  ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʪʽʣʴʢʠ ʧʦʩʪʽʡʥʠʤ ʤʥʦʞʥʠʢʦʤ  
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,                                 (1.12) 

ʱʦ ʟʘʣʝʞʠʪʴ ʣʠʰʝ ʚʽʜ ʢʦʝʬʽʮʽʻʥʪʘ ʇʫʘʩʩʦʥʘ ʽ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʚʠʜʫ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʃ.ʊ. ɹʝʨʝʞʥʠʮʴʢʦʛʦ, ʄ.ɺ. 

ɼʝʣʷʚʩʴʢʦʛʦ, ɺ.ɺ. ʇʘʥʘʩʶʢʘ [15], ɺ.ʂ. ʆʧʘʥʘʩʦʚʠʯʘ, ʄ.ɺ. 

ɼʝʣʷʚʩʴʢʦʛʦ [88] ʧʦʢʘʟʘʣʠ, ʱʦ ʫ ʚʠʧʘʜʢʫ ʪʨʘʥʩʚʝʨʩʘʣʴʥʦ-

ʽʟʦʪʨʦʧʥʠʭ ʧʣʘʩʪʠʥ ʢʦʝʬʽʮʽʻʥʪ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘʧʨʫʞʝʥʴ 
()P

ɯK  

ʟʘʣʝʞʠʪʴ ʱʝ ʡ ʚʽʜ ʚʽʜʥʦʰʝʥʥʷ ʧʨʫʞʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫ 

ʧʦʧʝʨʝʯʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʟʦʢʨʝʤʘ ʚʽʜ ʚʽʜʥʦʰʝʥʥʷ E G¡, ʷʢʝ ʜʣʷ 

ʩʫʯʘʩʥʠʭ ʢʦʤʧʦʟʠʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʚ ʰʠʨʦʢʠʭ 

ʤʝʞʘʭ. 

ʅʝʜʦʣʽʢʦʤ ʫʪʦʯʥʝʥʠʭ ʪʝʦʨʽʡ ʈʝʡʩʩʥʝʨʘ ʪʘ ʪʠʧʫ 

ʊʠʤʦʰʝʥʢʘ, ʷʢ ʽ ʢʣʘʩʠʯʥʦʾ ʪʝʦʨʽʾ ʟʛʠʥʫ ʧʣʘʩʪʠʥ, ʻ ʟʘʜʘʥʥʷ 

ʨʦʟʧʦʜʽʣʫ ʧʦ ʪʦʚʱʠʥʽ ʢʦʤʧʦʥʝʥʪ ʪʝʥʟʦʨʘ ʥʘʧʨʫʞʝʥʴ  ̔ʚʝʢʪʦʨʘ 

ʧʝʨʝʤʽʱʝʥʴ ʟʘ ʣʽʥʽʡʥʠʤ ʟʘʢʦʥʦʤ, ʱʦ ʩʫʧʝʨʝʯʠʪʴ ʨʝʘʣʴʥʦʤʫ 

ʨʦʟʧʦʜʽʣʫ ʚ ʦʢʦʣʽ ʥʘʷʚʥʠʭ ʢʦʥʮʝʥʪʨʘʪʦʨʽʚ. ʈʘʟʦʤ ʟ ʪʠʤ, 

ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽ ʨʦʙʦʪʠ, ʷʢʽ ʙ ʜʦʩʣʽʜʞʫʚʘʣʠ ʥʘʷʚʥʽʩʪʴ ʚʧʣʠʚʫ 

ʥʝʣʽʥʽʡʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʥʘʧʨʫʞʝʥʴ  ̔ʧʝʨʝʤʽʱʝʥʴ ʧʦ ʪʦʚʱʠʥʽ, ʘ 

ʪʘʢʦʞ ʚʧʣʠʚʫ ʧʦʧʝʨʝʯʥʦʛʦ ʦʙʪʠʩʥʝʥʥʷ ʥʘ ʅɼʉ ʚ ʦʢʦʣʽ ʪʨʽʱʠʥ.  



 

42 

 

ʋ ʨʦʙʦʪʘʭ [129,130,170] ʥʘʟʚʘʥʠʡ ʥʝʜʦʣʽʢ ʫʩʫʚʘʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʫʪʦʯʥʝʥʦʾ ʤʦʜʝʣʽ [163,166], ʜʝ ʨʦʟʧʦʜʽʣ ʥʘʧʨʫʞʝʥʴ  ̔

ʧʝʨʝʤʽʱʝʥʴ ʧʦ ʪʦʚʱʠʥʽ ʻ ʥʝʣʽʥʽʡʥʠʤ. ɸʚʪʦʨʘʤʠ ʫʟʘʛʘʣʴʥʶʻʪʴʩʷ 

ʽ ʨʦʟʚʠʚʘʻʪʴʩʷ ʤʝʪʦʜ ʣʽʥʽʡʥʦʛʦ ʩʧʨʷʞʝʥʥʷ ʩʪʦʩʦʚʥʦ ʦʨʪʦʪʨʦʧʥʠʭ 

ʧʣʘʩʪʠʥ ʧʨʠ ʨʦʟʚ'ʷʟʫʚʘʥʥʽ ʦʩʥʦʚʥʠʭ ʢʨʘʡʦʚʠʭ ʟʘʜʘʯ, ʘ ʪʘʢʦʞ ʜʣʷ 

ʧʣʘʩʪʠʥ ʟ̔ ʪʨʽʱʠʥʘʤʠ. ʈʦʟʚ'ʷʟʫʻʪʴʩʷ ʟʘʜʘʯʘ ʜʣʷ ʦʨʪʦʪʨʦʧʥʦʾ 

ʧʣʘʩʪʠʥʠ, ʧʦʩʣʘʙʣʝʥʦʾ ʩʠʩʪʝʤʦʶ ʥʘʩʢʨʽʟʥʠʭ ʨʦʟʨʽʟʽʚ - ʪʨʽʱʠʥ, 

ʨʦʟʤʽʱʝʥʠʭ ʫʟʜʦʚʞ ʧʨʷʤʦʾ. ɿʘ ʘʥʘʣʦʛʽʻ  ʁʟ ʚʽʜʦʤʠʤʠ ʬʦʨʤʫʣʘʤʠ 

[15,120] ʜʣʷ ʽʟʦʪʨʦʧʥʠʭ ʧʣʘʩʪʠʥ ʟʘʧʠʩʫʻʪʴʩʷ ʚʠʨʘʟ ʜʣʷ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘʧʨʫʞʝʥʴ ʜʣʷ 

ʦʨʪʦʪʨʦʧʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʆʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘʧʨʫʞʝʥʴ ʫ ʢʚʘʜʨʘʪʫʨʘʭ ʜʣʷ ʚʠʧʘʜʢʫ ʦʜʥʽʻʾ 

ʪʨʽʱʠʥʠ.  

ɾ. ʉʽ ʪʘ ʈ. ɻʘʨʪʨʘʥʬʪ [188] ʥʘ ʦʩʥʦʚʽ ʚʘʨʽʘʮʽʡʥʠʭ 

ʧʨʠʥʮʠʧʽʚ ʦʪʨʠʤʘʣʠ ʥʦʚʫ ʩʠʩʪʝʤʫ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ, 

ʜʝ ʨʦʟʧʦʜʽʣ ʥʘʧʨʫʞʝʥʴ ʽ ʧʝʨʝʤʽʱʝʥʴ ʚ ʦʢʦʣʽ ʪʨʽʱʠʥʠ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʚʥʷʥʴ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʜʘʯʘ ʨʦʟʨʘʭʫʥʢʫ ʧʣʘʩʪʠʥ ʚ ʦʢʦʣʽ ʪʨʽʱʠʥʠ ʩʪʘʻ 

ʽʩʪʦʪʥʦ ʪʨʠʚʠʤʽʨʥʦʶ. ɾ. ʉʽ [187] ʪʘʢʦʞ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʤʝʪʦʜʠʢʫ ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʷʤʢʫ ʧʦʰʠʨʝʥʥʷ ʚʪʦʨʠʥʥʦʾ 

ʪʨʽʱʠʥʠ. ɿʛʽʜʥʦ ʽʟ ʡʦʛʦ S-ʪʝʦʨʽʻʶ, ʥʝʩʪʘʙʽʣʴʥʠʡ ʨʽʩʪ ʪʨʽʱʠʥʠ 

ʧʦʯʠʥʘʻʪʴʩʷ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʛʫʩʪʠʥʦʶ ʝʥʝʨʛʽʾ ʜʝʬʦʨʤʘʮʽʾ S 

ʜʝʷʢʦʛʦ ʢʨʠʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ Sʩ, ʷʢʝ ʪʨʘʢʪʫʶʪʴ ʷʢ ʚôʷʟʢʽʩʪʴ 

ʨʫʡʥʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʫ. ʇʨʠ ʮʴʦʤʫ ʩʪʚʝʨʜʞʫʻʪʴʩʷ, ʱʦ 
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ʨʫʡʥʫʚʘʥʥʷ ʟʘʚʞʜʠ ʧʦʯʠʥʘʻʪʴʩʷ ʟ̔ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ 

ʧʣʘʩʪʠʥʠ, ʢʦʣʠ ʜʦ ʥʝʾ ʧʨʠʢʣʘʜʝʥʽ ʟʛʠʥʘʣʴʥʽ ʟʫʩʠʣʣʷ.  

ʅʘ ʧʦʨʷʜʦʢ ʟʘʪʨʝʙʫʚʘʥʽʰʠʤʠ ʪʘ ʩʢʣʘʜʥʽʰʠʤʠ ʻ ʟʘʜʘʯʽ ʧʨʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʅɼʉ ʙʽʣʷ ʪʨʽʱʠʥ ʚ ʦʙʦʣʦʥʢʘʭ. ʆʜʥʠʤʠ ʟ ʧʝʨʰʠʭ ʫ 

ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʙʫʣʠ ʨʦʙʦʪʠ ɽ.ʉ. ʌʦʣʽʘʩʘ [176], ʉ.ʗ. ʗʨʝʤʠ ʪʘ 

ʄ.ʇ. ʉʘʚʨʫʢʘ [134], ɯ.ɺ. ʆʨʠʥʷʢʘ [89],  ɺ.ɸ. ʆʩʘʜʯʫʢʘ [90],   

ʄ.ʄ. ʅʠʢʦʣʠʰʠʥʘ [87], ʈ.ʄ. ʂʫʰʥʽʨʘ, ɺ.ɸ. ʆʩʘʜʯʫʢʘ ʪʘ        

ʄ.ʄ. ʅʠʢʦʣʠʰʠʥʘ [69]. ʅʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ ʮʠʣʽʥʜʨʠʯʥʠʭ 

ʦʙʦʣʦʥʦʢ ʟ ʦʪʚʦʨʘʤʠ ʨʽʟʥʦʾ ʬʦʨʤʠ ʽ ʨʦʟʤʽʨʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʜʦʩʣʽʜʞʝʥʘ ɸ.ʇ. ɼʟʶʙʦʶ, ɭ.ʌ. ʇʨʦʢʦʧʘʣʦ ʪʘ ʇ.ɸ. ɼʟʶʙʦʶ ʫ 

ʤʦʥʦʛʨʘʬʽʾ [57]. 

ɽ.ʉ. ʌʦʣʽʘʩ ʫʧʝʨʰʝ ʨʦʟʚôʷʟʘʚ ʟʘʜʘʯʫ ʜʣʷ ʩʬʝʨʠʯʥʦʾ 

ʦʙʦʣʦʥʢʠ ʟ ʤʝʨʠʜʽʘʥʘʣʴʥʦʶ ʪʨʽʱʠʥʦʶ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʜʽʻʶ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʠʩʢʫ, ʘ ʪʘʢʦʞ ʩʠʤʝʪʨʠʯʥʽ ʟʘʜʘʯʽ ʜʣʷ 

ʮʠʣʽʥʜʨʠʯʥʦʾ ʦʙʦʣʦʥʢʠ ʟ ʧʦʟʜʦʚʞʥʴʦʶ ʯʠ ʧʦʧʝʨʝʯʥʦʶ 

ʪʨʽʱʠʥʦʶ. ɸʥʘʣʦʛʽʯʥʽ ʟʘʜʘʯʽ ʜʣʷ ʮʠʣʽʥʜʨʠʯʥʦʾ ʦʙʦʣʦʥʢʠ, 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ɽ. ʌʦʣʽʘʩʘ, ʙʫʣʠ ʨʦʟʚôʷʟʘʥʽ ʉ.ʗ. ʗʨʝʤʦʶ ʪʘ       

ʄ.ʇ. ʉʘʚʨʫʢʦʤ. ʅʠʤʠ ʞ ʫ ʨʦʙʦʪ ̔ [134] ʤʝʪʦʜʦʤ ʩʠʥʛʫʣʷʨʥʠʭ 

ʽʥʪʝʛʨʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʦʪʨʠʤʘʥʦ ʨʦʟʚôʷʟʢʠ ʟʘʜʘʯ ʧʨʦ ʥʘʧʨʫʞʝʥʠʡ 

ʩʪʘʥ ʚ ʦʢʦʣʽ ʜʦʚʽʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʦʾ ʪʨʽʱʠʥʠ ʚ ʮʠʣʽʥʜʨʠʯʥʽʡ ʪʘ 

ʜʚʦʷʢʦʾ ʢʨʠʚʠʥʠ ʦʙʦʣʦʥʢʘʭ ʧʨʠ ʜʦʚʽʣʴʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʥʘ 

ʪʨʽʱʠʥʫ. ʋ ʚʢʘʟʘʥʠʭ ʚʠʱʝ ʚʠʧʘʜʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ 

ʥʘ ʙʘʟʽ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʨʽʚʥʷʥʴ ʪʝʦʨʽʾ ʧʦʣʦʛʠʭ ʦʙʦʣʦʥʦʢ ʂʽʨʭʛʦʬʘ-

ʃʷʚʘ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜ ʜʠʩʪʦʨʩʽʡ, ʗ.ʉ. ʇʽʜʩʪʨʠʛʘʯ ʪʘ              
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ɺ.ʆ. ʆʩʘʜʯʫʢ [90,101] ʦʪʨʠʤʘʣʠ ʩʠʩʪʝʤʫ ʽʥʪʝʛʨʘʣʴʥʠʭ ʨʽʚʥʷʥʴ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʫʩʠʣʴ  ̔ ʤʦʤʝʥʪʽʚ ʫ ʧʦʣʦʛʽʡ ʪʘ ʟʘʤʢʥʝʥʡ̔ 

ʮʠʣʽʥʜʨʠʯʥʽʡ ʦʙʦʣʦʥʢʘʭ ʟ̔ ʧʦʧʝʨʝʯʥʦʶ ʪʘ ʧʦʟʜʦʚʞʥʴʦʶ 

ʪʨʽʱʠʥʘʤʠ. ʇʽʟʥʽʰʝ ʮʝʡ ʤʝʪʦʜ ʙʫʚ ʧʦʰʠʨʝʥʠʡ ʥʘ ʟʘʤʢʥʝʥʽ 

ʮʠʣʽʥʜʨʠʯʥʽ ʦʙʦʣʦʥʢʠ ʟ ʩʠʩʪʝʤʦʶ ʧʘʨʘʣʝʣʴʥʠʭ ʧʝʨʽʦʜʠʯʥʦ 

ʨʦʟʤʽʱʝʥʠʭ ʧʦ ʢʦʣʫ ʪʨʽʱʠʥ, ʘ ʪʘʢʦʞ ʜʣʷ ʦʙʦʣʦʥʦʢ ʪʠʧʫ 

ʊʠʤʦʰʝʥʢʘ. ʆʪʨʠʤʘʥʽ ʮʠʤʠ ʘʚʪʦʨʘʤʠ ʨʝʟʫʣʴʪʘʪʠ ʚʘʞʣʠʚʽ ʱʝ ʡ 

ʪʠʤ, ʱʦ ʙʫʣʠ ʟʥʘʡʜʝʥʽ ʟʘʣʝʞʥʦʩʪʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʨʠʤʢʦʩʪʽ 

ʦʙʦʣʦʥʦʢ. ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʮʠʣʽʥʜʨʠʯʥʠʭ ʦʙʦʣʦʥʦʢ, ʷʢʽ 

ʤʦʞʫʪʴ ʧʨʝʜʩʪʘʚʣʷʪʠ ʩʦʙʦʶ ʯʘʩʪʠʥʠ ʪʨʫʙʦʧʨʦʚʦʜʽʚ, ʥʘʧʦʚʥʝʥʠʭ 

ʨʽʟʥʦʛʦ ʚʠʜʫ ʧʨʦʤʠʩʣʦʚʠʤʠ ʧʨʦʜʫʢʪʘʤʠ. ɼʝʬʝʢʪʠ, ʱʦ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʫ ʤʘʪʝʨʽʘʣʽ ʪʨʫʙ, ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʷʢ ʧʨʠ 

ʩʧʦʨʫʜʞʝʥʥʽ ʤʘʛʽʩʪʨʘʣʴʥʠʭ ʪʨʫʙʦʧʨʦʚʦʜʽʚ, ʪʘʢ ʽ ʚ ʧʨʦʮʝʩʽ ʾʭʥʴʦʾ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʨʠ ʜʽʾ ʟʤʽʥʥʠʭ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʧʦʣʽʚ  ̔ʤʝʭʘʥʽʯʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ. ʊʨʽʱʠʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʽ ʥʝʥʘʩʢʨʽʟʥʠʤʠ, ʘʣʝ ʷʢʱʦ ʾʭ 

ʛʣʠʙʠʥʘ ʜʦʩʷʛʘʻ ʧʝʚʥʦʾ ʚʝʣʠʯʠʥʠ, ʪʦ ʪʦʜʽ ʾʭ ʚʚʘʞʘʶʪʴ 

ʥʘʩʢʨʽʟʥʠʤʠ. ʊʘʢ, ʜʦʩʣʽʜʠ, ʧʨʦʚʝʜʝʥʽ ʜʣʷ ʢʦʤʧʦʟʠʪʥʠʭ 

ʦʙʦʣʦʥʦʢ, ʧʦʢʘʟʫʶʪʴ, ʱʦ ʥʘʩʢʨʽʟʥʠʤʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʪʨʽʱʠʥʠ, 

ʛʣʠʙʠʥʘ ʷʢʠʭ ʧʝʨʝʚʠʱʫʻ 0,7 ʪʦʚʱʠʥʠ ʩʪʽʥʢʠ ʦʙʦʣʦʥʢʠ. 

ɽ.ʉ. ʌʦʣʽʘʩ [176] ʟʘʧʨʦʧʦʥʫʚʘʚ ʚʠʟʥʘʯʘʪʠ ʛʨʘʥʠʯʥʝ 

ʥʘʧʨʫʞʝʥʥʷ ʜʣʷ ʽʟʦʪʨʦʧʥʦʾ ʦʙʦʣʦʥʢʠ ʟ ʪʨʽʱʠʥʦʶ ʯʝʨʝʟ ʛʨʘʥʠʯʥʝ 

ʥʘʧʨʫʞʝʥʥʷ ʧʣʘʩʪʠʥʠ ʟ ʪʨʽʱʠʥʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʣʝʞʥʦʩʪʽ 

. .ʦʙ ʧʣ

c ʩs y s= Ö                                   (1.13) 
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ʜʝ ( )
1

2 21 l Rhy a
-

è ø= +ê ú, a ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʥʘʧʨʷʤʢʫ ʪʨʽʱʠʥʠ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʧʦʟʜʦʚʞʥʴʦʾ ʦʩʽ 

ʮʠʣʽʥʜʨʠʯʥʦʾ ʦʙʦʣʦʥʢʠ: ( )23 1
32

p
a n= -  ï ʜʣʷ ʧʦʧʝʨʝʯʥʦʾ 

ʪʨʽʱʠʥʠ, ( )25
3 1

32

p
a n= -  ï ʜʣʷ ʧʦʟʜʦʚʞʥʴʦʾ ʪʨʽʱʠʥʠ; 2l ï 

ʜʦʚʞʠʥʘ ʪʨʽʱʠʥʠ, h, R ï ʪʦʚʱʠʥʘ ʪʘ ʨʘʜʽʫʩ ʢʨʠʚʠʥʠ ʩʝʨʝʜʠʥʥʦʾ 

ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʠʯʥʦʾ ʦʙʦʣʦʥʢʠ. 

ʉ.ɺ. ʉʝʨʝʥʩʝʥʦʤ ʪʘ ʊ.ʇ. ɿʘʡʮʝʚʠʤ [139] ʢʦʝʬʽʮʽʻʥʪ y 

ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʛʨʘʥʠʯʥʠʭ ʥʘʧʨʫʞʝʥʴ ʫ 

ʢʦʤʧʦʟʠʪʥʠʭ ʦʙʦʣʦʥʢʘʭ ʽʟ ʘʨʤʦʚʘʥʠʭ ʧʣʘʩʪʠʢʽʚ, ʜʝ ʟʘʤʽʩʪʴ 

ʢʦʝʬʽʮʽʻʥʪʘ ʇʫʘʩʩʦʥʘ n ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʟʚʝʜʝʥʠʡ ʢʦʝʬʽʮʽʻʥʪ 

n*, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʟ ʫʤʦʚʠ ʪʦʥʢʦʩʪʽʥʥʦʩʪʽ ʮʠʣʽʥʜʨʘ ʪʘ 

ʟʙʝʨʝʞʝʥʥʷ ʧʨʫʞʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʮʠʣʽʥʜʨʠʯʥʠʭ ʦʙʦʣʦʥʢʘʭ ʟ̔ ʢʦʤʧʦʟʠʪʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ɸɻ-4ʉ (1:2) ʧʦʢʘʟʘʣʠ ʭʦʨʦʰʝ ʩʧʽʚʧʘʜʘʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʦʯʦʢ ʽʟ ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ ʬʦʨʤʫʣʘʤʠ. 

ʋ ʨʦʙʦʪʘʭ [129,130,170] ʘʚʪʦʨʘʤʠ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ 

ʫʪʦʯʥʝʥʫ ʤʦʜʝʣʴ ʦʨʪʦʪʨʦʧʥʠʭ ʦʙʦʣʦʥʦʢ ʩʝʨʝʜʥʴʦʾ ʪʦʚʱʠʥʠ 

[163], ʱʦ ʚʨʘʭʦʚʫʻ ʧʦʧʝʨʝʯʥʠʡ ʟʩʫʚ ʪʘ ʦʙʪʠʩʥʝʥʥʷ, ʜʣʷ 

ʦʙʯʠʩʣʝʥʥʷ ʂɯʅ ʫ ʮʠʣʽʥʜʨʠʯʥʽʡ ʦʙʦʣʦʥʮʽ ʽʟ ʚʥʫʪʨʽʰʥʴʦʶ 

ʧʦʚʝʨʭʥʝʚʦʶ ʪʨʽʱʠʥʦʶ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʂɯʅ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʨʦʟʚôʷʟʦʢ ʈʘʞʫ ʽ ʅʴʶʤʝʥʘ [184], ʷʢʠʡ ʙʫʚ ʦʜʝʨʞʘʥʠʡ ʥʠʤʠ ʜʣʷ 

ʧʣʠʪʠ ʽ ʪʦʚʩʪʦʩʪʽʥʥʦʾ ʪʨʫʙʠ ʧʽʜ ʚʥʫʪʨʽʰʥʽʤ ʪʠʩʢʦʤ. ʆʪʨʠʤʘʥʽ ʫ 
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ʨʦʙʦʪʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʶʶʪʴʩʷ ʽʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ, 

ʦʜʝʨʞʘʥʠʤʠ ʯʠʩʣʦʚʠʤʠ ʤʝʪʦʜʘʤʠ [190] ʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʝʤʧʽʨʠʯʥʠʭ ʬʦʨʤʫʣ [184]. 

ʂʨʽʤ ʨʦʟʚôʷʟʢʽʚ ʟʘʜʘʯ ʧʨʦ ʥʘʧʨʫʞʝʥʠʡ ʩʪʘʥ ʦʙʦʣʦʥʦʢ ʽʟ 

ʪʨʽʱʠʥʘʤʠ, ʷʢʽ ʦʜʝʨʞʘʥʦ ʚ ʧʨʫʞʥʽʡ ʧʦʩʪʘʥʦʚʮʽ, ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ 

ʨʦʙʽʪ ʧʨʠʩʚʷʯʝʥʘ ʫʨʘʭʫʚʘʥʥʶ ʟʦʥʠ ʧʣʘʩʪʠʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʙʽʣʷ 

ʚʝʨʰʠʥʠ ʪʨʽʱʠʥʠ. ʇʝʨʰʠʤʠ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʚʚʘʞʘʶʪʴʩʷ 

ʨʦʙʦʪʠ ʄ.ʗ. ʃʝʦʥʦʚʘ ʪʘ ɺ.ɺ. ʇʘʥʘʩʶʢʘ [94], ʘ ʪʘʢʦʞ                         

ɼ.ʉ. ɼʘˇʜʝʡʣʘ [26,174] ʽ ɸ.ɸ. ʋʝʣʩʘ [194]. ʋ ʮʠʭ ʨʦʙʦʪʘʭ ʫʧʝʨʰʝ 

ʟʨʦʙʣʝʥʦ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʙʝʨʝʛʠ ʥʘ ʧʨʦʜʦʚʞʝʥʥʽ ʪʨʽʱʠʥʠ 

(ʬʽʢʪʠʚʥʦʾ ʪʨʽʱʠʥʠ) ʚʟʘʻʤʦʜʽʶʪʴ ʜʦ ʧʝʚʥʦʾ ʚʝʣʠʯʠʥʠ ʾʾ ʨʦʟʢʨʠʪʪʷ 

ʫ ʚʝʨʰʠʥʽ ï ʜʝʷʢʦʛʦ ʢʨʠʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ dʩ. ʍʦʯʘ ʫ ʧʦʩʪʘʥʦʚʮʽ 

ʟʘʜʘʯ ʮʠʭ ʘʚʪʦʨʽʚ ʻ ʧʝʚʥʽ ʨʦʟʙʽʞʥʦʩʪʽ, ʘʣʝ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʩʧʽʚʧʘʜʘʶʪʴ. ʊʦʤʫ ʮʽ ʤʦʜʝʣʽ ʯʘʩʪʦ ʥʘʟʠʚʘʶʪʴ dʩ-ʤʦʜʝʣʷʤʠ ʘʙʦ 

ʂʈʊ-ʤʦʜʝʣʷʤʠ.  

ɺ.ɸ. ʆʩʘʜʯʫʢʦʤ ʪʘ ʄ.ʄ. ʅʠʢʦʣʠʰʠʥʠʤ [69,90] 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʫʟʘʛʘʣʴʥʝʥʠʡ ʘʥʘʣʦʛ dʩ-ʤʦʜʝʣʽ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ 

ʪʨʠʚʠʤʽʨʥʫ ʧʨʫʞʥʦ-ʧʣʘʩʪʠʯʥʫ ʟʘʜʘʯʫ ʟʚʝʩʪʠ ʜʦ ʜʚʦʚʠʤʽʨʥʦʾ 

ʟʘʜʘʯʽ ʧʨʦ ʧʨʫʞʥʫ ʨʽʚʥʦʚʘʛʫ ʦʙʦʣʦʥʢʠ ʟ ʥʘʩʢʨʽʟʥʦʶ ʪʨʽʱʠʥʦʶ 

ʥʝʚʽʜʦʤʦʾ ʜʦʚʞʠʥʠ, ʥʘʚʘʥʪʘʞʝʥʦʾ ʥʝʚʽʜʦʤʠʤʠ ʟʫʩʠʣʣʷʤʠ ʪʘ 

ʤʦʤʝʥʪʘʤʠ, ʱʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʧʨʠʡʥʷʪʽʡ ʫʤʦʚʽ ʧʣʘʩʪʠʯʥʦʩʪʽ ʜʣʷ 

ʤʦʤʝʥʪʥʦʾ ʪʝʦʨʽʾ ʦʙʦʣʦʥʦʢ. ɿʘʤʽʩʪʴ ʚʽʜʦʤʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʌʦʣʽʘʩʘ 

ʥʠʤʠ ʚʚʦʜʠʪʴʩʷ ʙʽʣʴʰ ʫʥʽʚʝʨʩʘʣʴʥʘ ʬʫʥʢʮʽʷ ʚʽʜ ʧʘʨʘʤʝʪʨʘ 

( )2l hRr= . ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʟʥʘʯʘʪʠ ʨʦʟʢʨʠʪʪʷ ʚʝʨʰʠʥʠ 
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ʪʨʽʱʠʥʠ ʪʘ ʜʦʚʞʠʥʫ ʧʣʘʩʪʠʯʥʦʾ ʟʦʥʠ ʥʘ ʾʾ ʧʨʦʜʦʚʞʝʥʥʽ ʚ 

ʮʠʣʽʥʜʨʠʯʥʠʭ ʦʙʦʣʦʥʢʘʭ ʟʘ ʬʦʨʤʫʣʘʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʜʣʷ 

ʧʣʘʩʪʠʥ, ʷʢʱʦ ʚ ʮʠʭ ʬʦʨʤʫʣʘʭ ʥʘʧʨʫʞʝʥʥʷ ʥʘ ʣʽʥʽʾ ʪʨʽʱʠʥʠ ʚ 

ʦʙʦʣʦʥʮʽ ʙʝʟ ʪʨʽʱʠʥʠ ʟʙʽʣʴʰʠʪʠ ʫ ()raf  ʨʘʟʽʚ. ʆʪʨʠʤʘʥʽ 

ʨʦʟʚôʷʟʢʠ ʜʦʩʠʪʴ ʜʦʙʨʝ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ̔ ʨʝʟʫʣʴʪʘʪʘʤʠ, 

ʦʜʝʨʞʘʥʠʤʠ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ, ʪʘ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʜʘʥʠʤʠ. 

ʇʨʦʜʦʚʞʝʥʥʷʤ ʪʘ ʨʦʟʰʠʨʝʥʥʷʤ ʮʠʭ ʤʝʪʦʜʽʚ ʻ ʤʦʥʦʛʨʘʬʽʷ 

ʈ.ʄ. ʂʫʰʥʽʨʘ, ʄ.ʄ. ʅʠʢʦʣʠʰʠʥʘ ʪʘ ɺ.ɸ. ʆʩʘʜʯʫʢʘ [69], ʜʝ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʟʘʜʘʯʽ ʜʣʷ ʪʨʘʥʩʚʝʨʩʘʣʴʥʦ-ʽʟʦʪʨʦʧʥʠʭ ʽ 

ʦʨʪʦʪʨʦʧʥʠʭ ʦʙʦʣʦʥʦʢ ʟ̔ ʥʘʩʢʨʽʟʥʠʤʠ ʪʘ ʥʝʥʘʩʢʨʽʟʥʠʤʠ 

ʪʨʽʱʠʥʘʤʠ, ʘ ʪʘʢʦʞ ʟʘʜʘʯʽ ʜʣʷ ʢʫʩʢʦʚʦ-ʦʜʥʦʨʽʜʥʠʭ ʪʘ 

ʥʝʦʜʥʦʨʽʜʥʠʭ ʟʘ ʪʦʚʱʠʥʦʶ ʦʨʪʦʪʨʦʧʥʠʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʦʙʦʣʦʥʦʢ 

ʪʠʧʫ ʊʠʤʦʰʝʥʢʘ ʽʟ ʪʨʽʱʠʥʘʤʠ. ʏʠʩʣʦʚʠʡ ʘʥʘʣʽʟ ʧʨʦʚʦʜʠʚʩʷ ʜʣʷ 

ʦʙʦʣʦʥʢʠ ʟ ʦʜʥʦʥʘʧʨʘʚʣʝʥʠʭ ʩʢʣʦʧʣʘʩʪʠʢʽʚ ʜʣʷ ʨʽʟʥʠʭ ʚʠʧʘʜʢʽʚ 

ʨʦʟʤʽʱʝʥʥʷ ʘʨʤʫʚʘʣʴʥʠʭ ʚʦʣʦʢʦʥ ʚʽʜʥʦʩʥʦ ʩʝʨʝʜʠʥʥʦʾ ʧʦʚʝʨʭʥʽ 

ʦʙʦʣʦʥʢʠ. ɼʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʧʘʨʘʤʝʪʨʘ ʟʩʫʚʥʦʾ ʞʦʨʩʪʢʦʩʪʽ E G¡ 

ʥʘ ʚʽʜʥʦʩʥʝ ʨʦʟʢʨʠʪʪʷ ʪʨʽʱʠʥʠ ʪʘ ʜʦʚʞʠʥʠ ʧʣʘʩʪʠʯʥʦʾ ʟʦʥʠ ʚʽʜ 

ʚʽʜʥʦʰʝʥʥʷ ʤʦʜʫʣʽʚ ʧʨʫʞʥʦʩʪʽ 1 2E E . ɸʥʘʣʽʟʫʚʘʚʩʷ ʚʧʣʠʚ ʫʤʦʚ 

ʧʣʘʩʪʠʯʥʦʩʪʽ ʥʘ ʨʦʟʢʨʠʪʪʷ ʚʝʨʰʠʥʠ ʪʨʽʱʠʥʠ. ʇʦʢʘʟʘʥʦ, ʱʦ 

ʚʨʘʭʫʚʘʥʥʷ ʧʦʧʝʨʝʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ ʙʽʣʴʰʝ ʚʧʣʠʚʘ ̒ʥʘ ʅɼʉ ʚ 

ʦʙʦʣʦʥʢʘʭ ʟ̔ ʧʦʟʜʦʚʞʥʽʤʠ ʪʨʽʱʠʥʘʤʠ, ʥʽʞ ʽʟ ʧʦʧʝʨʝʯʥʠʤʠ. 

ʑʝ ʦʜʥʠʤ ʝʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʚʠʟʥʘʯʝʥʥʷ ʂɯʅ ʫ 

ʪʦʥʢʦʩʪʽʥʥʠʭ ʝʣʝʤʝʥʪʘʭ ʨʽʟʥʠʭ ʪʠʧʽʚ ʛʝʦʤʝʪʨʽʡ ʻ ʢʦʤʙʽʥʦʚʘʥʠʡ 

ʤʝʪʦʜ ʚʘʛʦʚʠʭ ʬʫʥʢʮʽʡ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ɯ.ɺ. ʆʨʠʥʷʢʦʤ [89],  
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ʷʢʠʡ ʫʜʦʩʢʦʥʘʣʠʚ ʧʨʦʮʝʜʫʨʫ ʧʦʰʫʢʫ ʚʘʛʦʚʦʾ ʬʫʥʢʮʽʾ ʫ ʤʝʪʦʜ ̔

ʚʘʛʦʚʠʭ ʬʫʥʢʮʽʡ ʇʝʪʨʦʩʢʽ ʪʘ ɸʰʝʥʙʘʭʘ [182]. ɿʛʘʜʘʥʫ ʚʘʛʦʚʫ 

ʬʫʥʢʮʽʶ ʚʠʙʠʨʘʶʪʴ ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʾ ʨʦʟʢʨʠʪʪʷ ʪʨʽʱʠʥʠ, 

ʚʠʢʣʠʢʘʥʦʛʦ ʟʦʩʝʨʝʜʞʝʥʦʶ ʩʠʣʦʶ, ʧʨʠʢʣʘʜʝʥʦ ʁ ʜʦ 

ʧʨʦʪʠʣʝʞʥʠʭ ʙʝʨʝʛʽʚ ʪʨʽʱʠʥʠ. ʇʨʘʢʪʠʯʥʦ ʾʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ 

ʤʥʦʞʥʠʢ ʧʨʠ ʢʚʘʜʨʘʪʥʦʤʫ ʢʦʨʝʥʽ ʚʽʜʩʪʘʥʽ ʚʽʜ ʪʦʯʢʠ ʭ ʜʦ 

ʚʝʨʰʠʥʠ ʪʨʽʱʠʥʠ.  

ɼʝʱʦ ʽʥʰʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʂɯʅ ʜʣʷ ʪʨʽʱʠʥ ʫ 

ʮʠʣʽʥʜʨʘʭ, ʦʙʦʣʦʥʢʘʭ ʽ ʢʽʣʴʮʷʭ ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʏʞʝʥʦʤ ʽ ʌʽʥʥʽ 

[157], ʷʢʠʡ ʜʽʩʪʘʚ ʥʘʟʚʫ ʤʝʪʦʜʫ ʧʦʜʘʪʣʠʚʦʩʪʽ ʪʨʽʱʠʥʠ. ɿʛʽʜʥʦ ʟ 

ʮʠʤ ʤʝʪʦʜʦʤ ʪʨʽʱʠʥʫ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʟʦʩʝʨʝʜʞʝʥʫ ʧʦʜʘʪʣʠʚʽʩʪʴ, 

ʜʝ ʩʪʨʠʙʦʢ ʧʝʨʝʤʽʱʝʥʴ ʽ ʢʫʪʠ ʧʦʚʦʨʦʪʫ ʣʽʥʽʡʥʦ ʟʚôʷʟʘʥʽ ʟʽ 

ʟʥʘʯʝʥʥʷʤ ʩʠʣʠ ʪʘ ʤʦʤʝʥʪʫ ʫ ʧʝʨʝʨʽʟʽ ʟ ʪʨʽʱʠʥʦʶ. ɿʛʘʜʘʥʽ ʤʝʪʦʜʠ 

ʜʦʟʚʦʣʠʣʠ ʨʦʟʚôʷʟʘʪʠ ʥʠʟʢʫ ʟʘʜʘʯ [192] ʽʟ ʚʠʟʥʘʯʝʥʥʷ ʛʨʘʥʠʯʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ ʜʣʷ ʪʦʚʩʪʦʩʪʽʥʥʠʭ ʮʠʣʽʥʜʨʽʚ ʽ ʪʦʥʢʠʭ ʦʙʦʣʦʥʦʢ ʪʘ 

ʢʽʣʝʮʴ, ʧʦʰʢʦʜʞʝʥʠʭ ʧʦʚʝʨʭʥʝʚʠʤʠ ʪʨʽʱʠʥʘʤʠ. 

ʈʦʟʚôʷʟʫʚʘʥʥʶ ʧʨʦʩʪʦʨʦʚʠʭ ʟʘʜʘʯ ʤʝʭʘʥʽʢʠ ʜʣʷ  

ʥʝʦʜʥʦʨʽʜʥʠʭ ʢʨʫʛʦʚʠʭ  ̔ ʧʨʠʟʤʘʪʠʯʥʠʭ ʪʽʣ ʩʢʣʘʜʥʦʾ ʬʦʨʤʠ ʟ 

ʜʦʚʽʣʴʥʠʤʠ ʛʨʘʥʠʯʥʠʤʠ ʫʤʦʚʘʤʠ ʥʘʧʽʚʘʥʘʣʽʪʠʯʥʠʤ ʤʝʪʦʜʦʤ 

ʩʢʽʥʯʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʧʨʠʩʚʷʯʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʉ.ʆ. ʇʠʩʢʫʥʦʚʘ 

[104], ʷʢʠʤ, ʟʦʢʨʝʤʘ, ʨʦʟʨʦʙʣʝʥʦ ʥʦʚʠʡ ʤʝʪʦʜ ʦʙʯʠʩʣʝʥʥʷ 

J -̔ ʥʪʝʛʨʘʣʘ ʏʝʨʝʧʘʥʦʚʘ - ʈʘʡʩʘ ʚ ʜʠʩʢʨʝʪʥʠʭ ʤʦʜʝʣʷʭ.  
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ʈʆɿɼɯʃ 2 

ʇʆɹʋɼʆɺɸ ʋʊʆʏʅɽʅʆɰ ʄʆɼɽʃɯ ʆʈʊʆʊʈʆʇʅʀʍ 

ʆɹʆʃʆʅʆʂ ɯɿ ʋʈɸʍʋɺɸʅʅʗʄ ʇʆʇɽʈɽʏʅʆɻʆ 

ɿʉʋɺʋ ʊɸ ʆɹʊʀʉʅɽʅʅʗ  

ʐʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʙʦʣʦʥʦʢ ʟ̔ ʢʦʤʧʦʟʠʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʚ ʷʢʦʩʪʽ ʥʝʩʫʯʠʭ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʡ ʙʘʛʘʪʴʦʭ ʩʫʯʘʩʥʠʭ 

ʤʘʰʠʥ ʽ ʩʧʦʨʫʜ ʚʠʤʘʛʘʻ ʥʘʜʽʡʥʠʭ ʤʝʪʦʜʽʚ ʾʭ ʨʦʟʨʘʭʫʥʢʫ. 

ɺʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʦʨʽʡ ʽ ʤʝʪʦʜʽʚ ʨʦʟʨʘʭʫʥʢʫ ʢʦʤʧʦʟʠʪʥʠʭ 

ʦʙʦʣʦʥʦʢ ï ʚʘʞʣʠʚʘ ʧʨʦʙʣʝʤʘ ʤʝʭʘʥʽʢʠ ʜʝʬʦʨʤʽʚʥʦʛʦ ʪʽʣʘ. ɼʣʷ 

ʪʘʢʦʛʦ ʚʠʜʫ ʦʙʦʣʦʥʦʢ ʥʝ ʤʦʞʥʘ ʟʘʩʪʦʩʫʚʘʪʠ ʢʣʘʩʠʯʥʽ ʪʝʦʨʽʾ, ʷʢʽ 

ʙʘʟʫʶʪʴʩʷ ʥʘ ʛʽʧʦʪʝʟʘʭ ʂʽʨʭʛʦʬʘ-ʃʷʚʘ. ʈʦʟʚʠʪʢʫ ʫʟʘʛʘʣʴʥʝʥʠʭ 

ʪʝʦʨʽʡ ʦʙʦʣʦʥʦʢ ʽ ʧʣʘʩʪʠʥ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʧʦʧʝʨʝʯʥʽ 

ʜʝʬʦʨʤʘʮʽʾ, ʧʨʠʩʚʷʯʝʥʘ ʮʽʣʘ ʥʠʟʢʘ ʨʦʙʽʪ [31,46,53,68,80,84, 

86,98,120,123,138,155, 161-163, 181]. 

ʈʘʟʦʤ ʟ ʪʠʤ, ʫʨʘʭʫʚʘʥʥʷ ʣʠʰʝ ʜʝʬʦʨʤʘʮʽʡ ʧʦʧʝʨʝʯʥʦʛʦ 

ʟʩʫʚʫ ʻ ʥʝʜʦʩʪʘʪʥʴʦʶ ʫʤʦʚʦʶ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʬʽʟʠʯʥʦ ʢʦʨʝʢʪʥʠʭ 

ʨʦʟʚôʷʟʢʽʚ ʜʣʷ ʜʝʷʢʠʭ ʢʣʘʩʽʚ ʟʘʜʘʯ. ʊʘʢʠʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʷʢ 

ʟʘʜʘʯʽ ʧʨʦ ʢʦʥʪʘʢʪʥʫ ʚʟʘʻʤʦʜʽʶ ʦʙʦʣʦʥʦʢ ʟ̔ ʞʦʨʩʪʢʠʤʠ 

ʰʪʘʤʧʘʤʠ, ʪʘʢ ʽ ʟʘʜʘʯʽ ʧʨʦ ʨʦʟʨʘʭʫʥʦʢ ʦʙʦʣʦʥʦʢ ʽ ʧʣʘʩʪʠʥ 

ʩʝʨʝʜʥʴʦʾ ʪʦʚʱʠʥʠ.  

ʋ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʧʦʙʫʜʦʚʘʥʦ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ ʽ 

ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʫʟʘʛʘʣʴʥʝʥʦʾ ʤʦʜʝʣʽ ʪʨʝʪʴʦʛʦ ʨʽʚʥʷ (ʄ3) 

ʦʨʪʦʪʨʦʧʥʠʭ ʦʙʦʣʦʥʦʢ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʜʝʬʦʨʤʘʮʽʾ ʧʦʧʝʨʝʯʥʦʛʦ 

ʟʩʫʚʫ ʪʘ ʦʙʪʠʩʥʝʥʥʷ. 
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2.1. ʆʩʥʦʚʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ 

ʦʨʪʦʪʨʦʧʥʠʭ ʦʙʦʣʦʥʦʢ 

ʈʦʟʛʣʷʥʝʤʦ ʦʨʪʦʪʨʦʧʥʫ ʦʙʦʣʦʥʢʫ ʩʪʘʣʦʾ ʪʦʚʱʠʥʠ 2h , 

ʩʝʨʝʜʠʥʥʘ ʧʦʚʝʨʭʥʷ ʷʢʦʾ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʢʨʠʚʦʣʽʥʽʡʥʦʾ ʩʠʩʪʝʤʠ 

ʢʦʦʨʜʠʥʘʪ a, b, z  (ʨʠʩ. 2.1). ʅʝʭʘʡ a ʽ b  ̒ʢʨʠʚʦʣʽʥʽʡʥʠʤʠ 

ʦʨʪʦʛʦʥʘʣʴʥʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ, ʷʢʽ ʩʧʽʚʧʘʜʘʶʪʴ ʟ̔ ʣʽʥʽʷʤʠ 

ʛʦʣʦʚʥʠʭ ʢʨʠʚʠʥ ʢʦʦʨʜʠʥʘʪʥʦʾ ʧʦʚʝʨʭʥʽ ʦʙʦʣʦʥʢʠ, ʘ z  ʻ 

ʧʨʷʤʦʣʽʥʽʡʥʦʶ ʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʶ ʜʦ ʣʽʥʽʡ consta= , 

constb=  ʽ ʥʘʧʨʷʤʣʝʥʘ ʧʦ ʟʦʚʥʽʰʥʽʡ ʥʦʨʤʘʣʽ ʜʦ ʩʝʨʝʜʠʥʥʦʾ 

ʧʦʚʝʨʭʥʽ. 

 

ʈʠʩ 2.1. ɿʘʛʘʣʴʥʠʡ ʚʠʜ ʝʣʝʤʝʥʪʘ ʦʙʦʣʦʥʢʠ 

 

ʂʦʝʬʽʮʽʻʥʪʠ ʃʘʤʝ ʫ ʚʠʙʨʘʥʽʡ ʪʨʠʦʨʪʦʛʦʥʘʣʴʥʽʡ ʩʠʩʪʝʤʽ 

ʢʦʦʨʜʠʥʘʪ ʤʘʶʪʴ ʚʠʛʣʷʜ: 

( )1H A k za a a= + , ( )1 ,H A k zb b b= +  1,zH =
        

 (2.1) 



 

51 

 

ʜʝ ( ),ɸ ɸa aa b= , ( ),ɸ ɸb ba b= , ï ʢʦʝʬʽʮʽʻʥʪʠ ʧʝʨʰʦʾ 

ʢʚʘʜʨʘʪʠʯʥʦʾ ʬʦʨʤʠ ʢʦʦʨʜʠʥʘʪʥʦʾ ʧʦʚʝʨʭʥʽ, ( ),k ka aa b= , 

( ),k kb ba b=  ï ʛʦʣʦʚʥʽ ʢʨʠʚʠʥʠ ʢʦʦʨʜʠʥʘʪʥʦʾ ʧʦʚʝʨʭʥʽ 

ʦʙʦʣʦʥʢʠ ʥʘ ʣʽʥʽʷʭ ʚʽʜʧʦʚʽʜʥʦ consta= , constb= . 

ʄʽʞ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʃʘʤʝ ʽʩʥʫʶʪʴ ʟʘʣʝʞʥʦʩʪʽ [5,42] 

1 1
0

H HH H

H H z z

b ba a

a b

µ µµ µµ µ

µa µa µb µb µ µ

å õå õ
+ + Ö =æ öæ ö æ ö

ç ÷ ç ÷

,      (2.2) 

              

2
1 HH H

z H z

ba a

b

µµ µ

µbµ µ µb
= Ö ,      

2
1

.
H HH

z H z

b ba

a

µ µµ

µaµ µ µa
= Ö  

ʇʽʜʩʪʘʚʠʚʰʠ ʚ (2.2) ʚʠʨʘʟʠ (2.1) ʽ ʚʚʘʞʘʶʯʠ 0g= , 

ʦʜʝʨʞʠʤʦ ʚʽʜʦʤʽ ʨʽʚʥʷʥʥʷ ɻʘʫʩʘ-ʂʦʜʘʮʮʽ [42] 

1 1
0

A A
k k A A

A A

b a
a b a b

a b

µ µµ µ

µa µa µb µb

å õå õ
æ öæ öÖ + Ö - Ö Ö Ö =
æ öæ ö

ç ÷ ç ÷

,   (2.3) 

ɿ ʦʩʪʘʥʥʽʭ ʜʚʦʭ ʨʽʚʥʷʥʴ ʩʠʩʪʝʤʠ (2.2), (2.3) ʤʦʞʥʘ 

ʦʜʝʨʞʘʪʠ  

1 1H A

H A

a a

b b

µ µ

µb µb
Ö = Ö ,   

1 1
.

H A

H A

b b

a a

µ µ

µa µa
Ö = Ö           (2.4) 

ɹʫʜʝʤʦ ʚʚʘʞʘʪʠ, ʱʦ ʤʘʪʝʨʽʘʣ ʦʙʦʣʦʥʢʠ ʤʘʻ ʪʨʠ ʚʟʘʻʤʥʦ 

ʦʨʪʦʛʦʥʘʣʴʥʽ ʧʣʦʱʠʥʠ ʧʨʫʞʥʦʾ ʩʠʤʝʪʨʽʾ, ʷʢʽ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ 

ʜʦ ʦʨʪʦʛʦʥʘʣʴʥʠʭ ʢʦʦʨʜʠʥʘʪʥʠʭ ʥʘʧʨʷʤʢʽʚ. ʎʝʡ ʚʠʧʘʜʦʢ ʤʘʻ 

ʥʘʟʚʫ ʢʨʠʚʦʣʽʥʽʡʥʦʾ ʦʨʪʦʪʨʦʧʽʾ [5]. ɿʘʢʦʥ ɻʫʢʘ ʜʣʷ ʪʘʢʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʫ ʚʠʙʨʘʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ , ,za b  ʤʘʻ ʚʠʛʣʷʜ  
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1312

1 2 3

1
ze

E E E
a a b

nn
s s s= - - , 

2321

2 1 3

1
ze

E E E
b b a

nn
s s s= - - ,                              (2.5) 

                           

31 32

3 1 2

1
z ze

E E E
a b

n n
s s s= - - , 

                           
13

z
ze

G

a
a

t
= , 

23

z

ze
G

b

b

t
= ,  

12

.e
G

ab

ab

t
=  

ʊʫʪ ie , ije , is , ijt ï ʥʦʨʤʘʣʴʥʽ ʪʘ ʜʦʪʠʯʥʽ ʜʝʬʦʨʤʘʮʽʾ ʽ 

ʥʘʧʨʫʞʝʥʥʷ, ʱʦ ʜʽʶʪʴ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʥʘʧʨʷʤʢʘʭ 

, , ,i j za b= ; 1 2 3, ,E E E  ï ʤʦʜʫʣʽ ʖʥʛʘ ʚ ʥʘʧʨʷʤʢʘʭ , ,za b ; 

12 13 23, ,G G G ï ʤʦʜʫʣʽ ʟʩʫʚʫ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʟʤʽʥʫ ʢʫʪʽʚ ʤʽʞ 

ʛʦʣʦʚʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ a ʽ ,b  a ʽ z , b ʽ z ;  

12 13 21 23 32 31, , , , ,n n n n n n-ʢʦʝʬʽʮʽʻʥʪʠ ʇʫʘʩʩʦʥʘ, ʷʢʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʟʤʽʥʫ ʧʦʧʝʨʝʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ (ʧʝʨʰʠʡ ʽʥʜʝʢʩ 

ʧʦʢʘʟʫʻ ʥʘʧʨʷʤʦʢ ʚʢʦʨʦʯʝʥʥʷ (ʨʦʟʰʠʨʝʥʥʷ), ʜʨʫʛʠʡ ï ʥʘʧʨʷʤʦʢ 

ʜʽʾ ʩʠʣʠ). ʄʽʞ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʨʽʚʥʷʥʴ (2.5) ʽʩʥʫʶʪʴ ʟʘʣʝʞʥʦʩʪʽ: 

1 12 2 21E En nÖ = Ö, 2 23 3 32E En nÖ = Ö, 1 13 3 31E En nÖ = Ö. 

ʈʦʟʚôʷʟʫʶʯʠ ʨʽʚʥʷʥʥʷ (2.5) ʚʽʜʥʦʩʥʦ ʢʦʤʧʦʥʝʥʪ ʥʘʧʨʫʞʝʥʴ 

(ʦʢʨʽʤ ʥʘʧʨʫʞʝʥʥʷ zs, ʷʢʝ ʙʫʜʝʤʦ ʚʚʘʞʘʪʠ ʚʽʜʦʤʦʶ ʬʫʥʢʮʽʻʶ 

ʚʽʜ ʟʦʚʥʽʰʥʴʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ), ʦʪʨʠʤʘʻʤʦ  

( )1 12 1 zE e e Aa a bs n s= + + , 
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( )2 21 2 zE e e Ab b as n s= + + ,                         (2.6) 

12G eab abt = , 13z zG ea at = , 23z zG eb bt = , 

ʜʝ       1
1

12 211

E
E

n n
=
- Ö

 ,  31 32 21
1

12 211
A
n n n

n n

+ Ö
=

-
,   ( )1 2 .  

ɼʠʬʝʨʝʥʮʽʘʣʴʥʽ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʝʣʝʤʝʥʪʘ ʦʙʦʣʦʥʢʠ ʚ 

ʢʨʠʚʦʣʽʥʽʡʥʠʭ ʢʦʦʨʜʠʥʘʪʘʭ , ,za b  ʟ̔ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʢʦʥʫ 

ʧʘʨʥʦʩʪʽ ʜʦʪʠʯʥʠʭ ʥʘʧʨʫʞʝʥ ɹʟʘ 1zH =, ʤʘʶʪʴ ʚʠʛʣʷʜ 

( ) ( )21 H
H H

H

b

b a a ab b

a

µµ µ
s t s

µa µb µa
+ Ö - Ö + 

+ ( )21
0zH H F H H

H z
a b a a a b

a

µ
t

µ
Ö Ö Ö + Ö Ö =, ( )a bª , 

 ( )z
HH

H H H H
z z z

ba
a b a b b a

µµµ
s s s

µ µ µ
Ö Ö - - +            (2.7) 

( ) ( ) 0z z zH H F H Hb a a b a b

µ µ
t t

µa µb
+ Ö + Ö + Ö Ö = , 

ʜʝ , , zF F Fa b  ï ʢʦʤʧʦʥʝʥʪʠ ʚʝʢʪʦʨʘ ʦʙôʻʤʥʦʾ ʩʠʣʠ ʫ ʚʽʜʧʦʚʽʜʥʠʭ 

ʢʦʦʨʜʠʥʘʪʥʠʭ ʥʘʧʨʷʤʢʘʭ. 

 

2.2. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ. ɻʽʧʦʪʝʟʠ ʜʣʷ ʧʝʨʝʤʽʱʝʥʴ ʽ  

                ʜʝʬʦʨʤʘʮʽʡ 

ɺ ʦʩʥʦʚʫ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʚʘʨʽʘʥʪʫ ʪʝʦʨʽʾ ʟʛʠʥʫ 

ʦʨʪʦʪʨʦʧʥʠʭ ʦʙʦʣʦʥʦʢ ʧʦʢʣʘʜʝʥʘ ʛʽʧʦʪʝʟʘ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ 
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ʨʦʟʛʦʨʪʘʥʥʷ ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʘ ʧʨʫʞʥʠʭ ʧʝʨʝʤʽʱʝʥʴ , ,U V W  

ʜʦʚʽʣʴʥʦʾ ʪʦʯʢʠ ʦʙʦʣʦʥʢʠ ʫ ʚʠʛʣʷʜʽ ʧʨʠʪʷʪʠʭ ʨʷʜʽʚ ʟʘ 

ʚʝʨʪʠʢʘʣʴʥʦʶ ʢʦʦʨʜʠʥʘʪʦʶ z  [161 - 163]: 

                              

( ) ( )
3

1

, , , ,k

k
k

U z u u za b a b
=

= + Öä  

( ) ( )
3

1

, , , ,k

k
k

V z v v za b a b
=

= + Öä    

               

(2.8) 

                              

( ) ( )
4

1

, , , ,k

k
k

W z w w za b a b
=

= + Öä  

ʜʝ , ,u v w ï ʩʢʣʘʜʦʚʽ ʧʝʨʝʤʽʱʝʥʥʷ ʪʦʯʦʢ ʩʝʨʝʜʠʥʥʦʾ ʧʦʚʝʨʭʥʽ 

ʦʙʦʣʦʥʢʠ ʚ ʥʘʧʨʷʤʢʘʭ , , ; ( , )a b a bkz u , ( , ), ( , )a b a bk kv w  ï 

ʜʦʚʽʣʴʥʽ ʬʫʥʢʮʽʾ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʟ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ 

ʝʣʝʤʝʥʪʘ ʦʙʦʣʦʥʢʠ ʪʘ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ ʥʘ ʾʾ ʟʦʚʥʽʰʥʽʡ ʽ 

ʚʥʫʪʨʽʰʥʽʡ ( )z h=°  ʧʦʚʝʨʭʥʷʭ (ʨʠʩ. 2.2): 

() ( ) ( ) ( ), , , ;z zh q h qs a b s a b+ -=- - =-        (2.9) 

( ) ( ), , , , 0.z zh ha bt a b t a b° = ° = 

ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ (2.8) ʻ ʯʘʩʪʢʦʚʠʤ 

ʚʠʧʘʜʢʦʤ ʛʽʧʦʪʝʟʠ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʢʣʘʜʫ ʚʝʢʪʦʨʘ ʧʝʨʝʤʽʱʝʥʴ 

ʫ ʚʠʛʣʷʜʽ ʥʝʩʢʽʥʯʝʥʥʠʭ ʩʪʝʧʝʥʝʚʠʭ ʨʷʜʽʚ ʟʘ ʧʦʧʝʨʝʯʥʦ  ʁ

ʢʦʦʨʜʠʥʘʪʦ  ʁ z, ʚʧʝʨʰʝ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʾʂʦʰʽ ʪʘ ʇʫʘʩʩʦʥʦʤ ʽ 

ʜʝʪʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʦʾ ʄ.ʆ. ʂʽʣʴʯʝʚʩʴʢʠʤ [64,65]. ʌʦʨʤʫʣʠ (2.8) 
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ʧʦʚʪʦʨʝʥʦ (ʙʝʟ ʧʦʩʠʣʘʥʥʷ ʥʘ [161]) ʽ ʚ ʨʦʙʦʪʽ [127], ʜʝ ʜʣʷ W  

ʧʨʠʡʤʘʻʪʴʩʷ ʧʘʨʘʤʝʪʨ k =3. 

 

ʈʠʩ. 2.2. ʅʘʚʘʥʪʘʞʝʥʥʷ ʝʣʝʤʝʥʪʘ ʦʙʦʣʦʥʢʠ 

     

ʇʨʠʡʤʝʤʦ ʥʘʜʘʣʽ, ʱʦ ʚʧʣʠʚ ʧʦʧʝʨʝʯʥʦʛʦ ʦʙʪʠʩʥʝʥʥʷ ʥʘ 

ʚʝʣʠʯʠʥʠ ʜʝʬʦʨʤʘʮʽʡ zea  
 ̔ zeb  ʥʝʟʥʘʯʥʠʡ, ʘ ʢʦʝʬʽʮʽʻʥʪʠ ʧʝʨʰʦʾ 

ʢʚʘʜʨʘʪʠʯʥʦʾ ʬʦʨʤʠ ʪʘ ʛʦʣʦʚʥʽ ʢʨʠʚʠʥʠ ʢʦʦʨʜʠʥʘʪʥʦʾ ʧʦʚʝʨʭʥʽ 

ʦʙʦʣʦʥʢʠ ʻ ʚʝʣʠʯʠʥʘʤʠ ʩʪʘʣʠʤʠ: 

          , , , .A A const k k consta b a bº º                    (2.10) 

ʊʦʜʽ, ʚʨʘʭʦʚʫʶʯʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ɻʘʫʩʩʘ-ʂʦʜʘʮʮʽ ʪʘ 

ʧʦʧʝʨʝʜʥʽ ʜʦʧʫʱʝʥʥʷ, ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʨʫʞʥʠʭ 

ʧʝʨʝʤʽʱʝʥʴ ʽ ʚʽʜʧʦʚʽʜʥʠʤʠ ʜʝʬʦʨʤʘʮʽʷʤʠ ʙʫʜʫʪʴ ʤʘʪʠ ʚʠʛʣʷʜ 

1
, ;

U
e k A W

U VH
a a a

a

a bµ

µa

å õå õ
= + æ öæ ö

ç ÷ ç ÷
 

            

1 1
; ;z

V U W
e e

H H z
ab

a b

µ µ µ

µa µb µ
= + Ö =              (2.11) 
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1
, ;z

U w
e k A U

U Vz H
a a a

a

a bµ µ

µ µa

å õå õ
= + - æ öæ ö

ç ÷ ç ÷
 

( ) ( )1 , .H A k za a a a b= +   

ɯʟ ʪʨʠʥʘʜʮʷʪʠ ʥʝʟʘʣʝʞʥʠʭ ʩʢʣʘʜʦʚʠʭ ʚʝʢʪʦʨʘ ʧʝʨʝʤʽʱʝʥʴ 

ʯʦʪʠʨʠ ʤʦʞʥʘ ʟʥʘʡʪʠ, ʚʠʭʦʜʷʯʠ ʟ ʜʦʧʫʱʝʥʴ ʉ.ʆ. ɸʤʙʘʨʮʫʤʷʥʘ 

[5], ʱʦ ʧʦʧʝʨʝʯʥʝ ʥʦʨʤʘʣʴʥʝ ʥʘʧʨʫʞʝʥʥʷ zs  ʟʤʽʥʶʻʪʴʩʷ ʧʦ 

ʪʦʚʱʠʥʽ ʦʙʦʣʦʥʢʠ (ʟ ʪʦʯʥʽʩʪʶ ʜʦ ʯʣʝʥʽʚ ʟ̔ ʤʥʦʞʥʠʢʘʤʠ ka, kb) 

ʟʘ ʟʘʢʦʥʦʤ ʢʫʙʽʯʥʦʾ ʧʘʨʘʙʦʣʠ ʚʽʜʥʦʩʥʦ ʟʦʚʥʽʰʥʴʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ  

3

1 23

1
3 ,

4
z

z z
q q

h h
s

å õ
= + - Öæ ö

ç ÷
                          (2.12) 

ʜʝ             ( )1 2

1
, .

2
q q q q q q+ - - +=- + = - 

ʐʣʷʭʦʤ ʽʥʪʝʛʨʫʚʘʥʥʷ ʩʧʨʦʱʝʥʦʛʦ ʨʽʚʥʷʥʥʷ ʟ̔ 

ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʟʘʢʦʥʫ ɻʫʢʘ  

                    

1 2

3

k kz
ze Ae A e

E
a b

s
= - - , 

ʜʝ  ( )
2

2

2 2

1 1k u w
e z k z k w

A A
a a a

a aa a

µ µ
= - - +

µ µ
,  

u v

a bªå õ
æ ö
ªç ÷

, ʟʥʘʭʦʜʠʤʦ 

ʯʦʪʠʨʠ ʩʢʣʘʜʦʚʽ ʨʘʜʽʘʣʴʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ W : 

1
1 1 2

3

1 1q u v
w A k w A k w

E A A
a b

a ba b

å õå õµ µ
= - + - +æ öæ ö æ öµ µç ÷ ç ÷

, 

2 2

2 1 2
2 2 2 2 2

3

3 1

8 2

q A Aw w
w

E h A Aa ba b

å õµ µ
= + +æ öæ öµ µç ÷

,                           (2.13) 
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2 2
21

3 2 2 2 2

1

3

k Ak A w w
w

A A

ba

a ba b

å õµ µ
=- +æ öæ öµ µç ÷

,  2
4 3

316

q
w

h E
=-

Ö
. 

ʑʝ ʯʦʪʠʨʠ ʩʢʣʘʜʦʚʠʭ ʟʥʘʭʦʜʠʤʦ ʟ ʫʤʦʚ (2.9) ʜʣʷ ʜʦʪʠʯʥʠʭ 

ʥʘʧʨʫʞʝʥʴ 

2 2 2

1 3

1 1
3 1 ,

3

w
u k u u h h k

A
a a

a

µ

µa

å õ
= - Ö - -æ ö

ç ÷
             (2.14) 

2 2 2

1 3

1 1
3 1 ,

3

w
v k v v h h k

A
b b

b

µ

µb

å õ
= - Ö - -æ ö

ç ÷
 

2 2

2 3 2 3, .u u h k v v h ka b=- Ö Ö =- Ö Ö 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʨʘʟʠ ʜʣʷ ʢʦʤʧʦʥʝʥʪ ʧʨʫʞʥʠʭ ʧʝʨʝʤʽʱʝʥʴ, 

ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʬʦʨʤʫʣ (2.13), (2.14), ʟʨʫʯʥʦ ʟʘʧʠʩʘʪʠ ʫ ʚʠʛʣʷʜʽ: 

( )
3

2

2

1 3
, , ,

3 5

z
U z u z z z k

h
aa aa b yg å õ

= + Ö + Ö - + Öæ ö
ç ÷

 

( )
3

2

2

1 3
, , ,

3 5

z
V z v z z z k

h
b b ba b yg å õ

= + Ö + Ö - + Öæ ö
ç ÷

  (2.15) 

           

( )
2 4

1 2

3

3 3

3
, ,

8 6

q qz z
W z w z

E h h E
a b

å õ
= + Ö + Ö - Ö +æ ö

ç ÷
 

2 2 2

1 2 1
12 2 2 2 22

A A Aw w z u
A k w z

A A A
a

a b aa b a

è ø å õµ µ µ
+ + - + -é ù æ ö

µ µ µé ù ç ÷ê ú

 

2 2
2 312

22 2 2 2 2

1

3

k Ak AA v w w
A k w z z

A A A

ba
b

b a bb a b

å õ å õµ µ µ
- + - +æ ö æ öæ ö æ öµ µ µç ÷ ç ÷

. 



 

58 

 

ʊʫʪ 
3

3
, ( , )

2

h

h

U V z dz
h

a bg g
-

= Ö Öñ  ï ʫʟʘʛʘʣʴʥʝʥʽ ʢʫʪʠ 

ʧʦʚʦʨʦʪʫ ʥʦʨʤʘʣʽ ʜʦ ʩʝʨʝʜʠʥʥʦʾ ʧʦʚʝʨʭʥʽ ʦʙʦʣʦʥʢʠ:  

2 21 4 1
;

5 3

w
k u h k

A
a a a a

a

µ
y

µa
g å õ
= Ö - Ö + - Ö Ö Öæ ö

ç ÷
 

2 21 4 1
;

5 3

w
k v h k

A
b b b b

b

µ
y

µb
g å õ
= Ö - Ö + - Ö Ö Öæ ö

ç ÷
            (2.16)  

2

33 ;h uay =- Ö     2

33 ;h vby =- Ö  

,a by yï ʬʫʥʢʮʽʾ, ʷʢʽ ʤʘʶʪʴ ʭʘʨʘʢʪʝʨ ʜʝʬʦʨʤʘʮʽʡ ʧʦʧʝʨʝʯʥʦʛʦ 

ʟʩʫʚʫ ʩʝʨʝʜʠʥʥʦʾ ʧʦʚʝʨʭʥʽ ʦʙʦʣʦʥʢʠ. 

ɺʨʘʭʦʚʫʶʯʠ (2.11), (2.15), ʟʘʛʘʣʴʥʽ ʚʠʨʘʟʠ ʜʣʷ ʜʝʬʦʨʤʘʮʽʡ 

, , , ,z ze e e e ea b ab a b ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʪʘʢʠʤ ʯʠʥʦʤ: 

() () 2

1 1
,

1
qe z f z k f z w

k z A

a
a a a a a

a a

µy
e k

µa

å õ
= + Ö + Ö Ö + Ö Öæ ö
+ Öç ÷

 

() () 2

1 1
,

1
qe z f z k f z w

k z A

b

b b b b b

b b

µy
e k

µb

å õ
= + Ö + Ö Ö + Ö Öæ öæ ö+ Öç ÷

 

()
1 1

1
e z f z

k z A

b

ab a a b

a a

µy
w t

µa

å õ
= + Ö + Ö Ö +æ ö
+ Öç ÷

                   (2.17) 

()
1 1

,
1

z f z
k z A

a
b b a

b b

µy
w t

µb

å õ
+ + Ö + Ö Öæ öæ ö+ Öç ÷

  

( )
2

2

1
1 1 , .

3
z

z
e z k

h
a a ay a b

å õå õ
= - - Ö æ öæ ö

ç ÷ç ÷
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ʊʫʪ            () 2 2 4 20,3 / 6 ;qf z z h z h= - -  

() ( )
3

2 2

2

1 1
, ;

5 3 3 3

z z
f z z h k

h
a a a b

å õ
= - + - Ö æ ö

ç ÷
 

 

( )1

1 1
, , ;k w

A A

ba
a a a

a a

µgµg
k t a b

µa µa
= Ö + = Ö  

2 2

2

1
0,3 ; , ;

9
w w h w u u h k

u v
a a

a b
y

å õ
= + Ö = + Ö Öæ ö

ç ÷
 

() () ( )0, , , .

h h

i i

h h

f z dz z f z dz i qa b
- -

= Ö = =ñ ñ  

ʆʜʝʨʞʘʥʽ ʚʠʨʘʟʠ ʜʣʷ ʧʝʨʝʤʽʱʝʥʴ (2.15) ʽ ʜʝʬʦʨʤʘʮʽʡ (2.17) 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʘʥʘʣʦʛʽʯʥʠʭ, ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʘʚʪʦʨʘʤʠ 

[5,31,46] ʜʦʜʘʪʢʦʚʠʤʠ ʯʣʝʥʘʤʠ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʚʧʣʠʚ ʢʨʠʚʠʥ 

ka, kb, ʘ ʪʘʢʦʞ ʜʝʬʦʨʤʘʮʽʶ ʦʙʪʠʩʥʝʥʥʷ ze . 

ɿʫʩʠʣʣʷ ʽ ʤʦʤʝʥʪʠ, ʱʦ ʜʽʶʪʴ ʫ ʧʦʧʝʨʝʯʥʠʭ ʧʝʨʝʨʽʟʘʭ 

ʦʙʦʣʦʥʦʢ, ʟʘʧʠʩʫʶʪʴ ʯʝʨʝʟ ʽʥʪʝʛʨʘʣʠ ʚʽʜ ʥʘʧʨʫʞʝʥʴ ʟʘ ʟʤʽʥʥʦ  ʁ

z  ʪʘʢʠʤ ʯʠʥʦʤ 

( )
1

, 1, , ( );

h

h

N M z H dz
A

a a a b

b

s a b
-

= Ö Ö ñ  

              

( )
1

, 1, ;

h

h

N M z H dz
A

ab ab ab b

b

t
-

= Ö Öñ                         (2.18) 
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1
, ( ).

h

z

h

Q H dz
A

a a b

b

t a b
-

= Ö ñ  

ɺʠʨʘʞʘʶʯʠ ʚ ʬʦʨʤʫʣʘʭ ʟʘʢʦʥʫ ɻʫʢʘ ʥʘʧʨʫʞʝʥʥʷ ʯʝʨʝʟ 

ʜʝʬʦʨʤʘʮʽʾ ʽ ʧʽʜʩʪʘʚʠʚʰʠ ʾʭ ʫ ʚʠʨʘʟʠ (2.18), ʦʜʝʨʞʠʤʦ, ʟ 

ʪʦʯʥʽʩʪʶ ʜʦ ʯʣʝʥʽʚ ʟ ʤʥʦʞʥʠʢʘʤʠ( )k k ha b- Ö, ʪʘʢʽ ʚʠʨʘʟʠ: 

*

1 12

*

1 12

( ) ,

( ) ,

N B v N

M D v M

a a b a

a a b a

e e

k k

= Ö + +

= Ö + +
   ;

1 2

a bå õ
æ ö
ç ÷

 

2

66 663 , ,N D h M Dab ab ab abe k-= Ö Ö Ö = Ö              (2.19) 

                      
( ), .Q Ka a ay a b= Ö   

ʊʫʪ    ( )3 1
1 1 1 1 1

12 21

2 , 2 / 3, , 1 2 ;
1

E
B E h D E h E

v v
= Ö = Ö = 

- Ö
 

( )13 23 21 1
1

12 21 3

, 1 2 ;
1

v v v E
A

v v E

+ Ö
= Ö 
- Ö

3

66 12

2
;

3
D G h= Ö  

( ) ( )* * 21 1
12 2 1 1 12 1 1 22 , 0,4 ;x x

D D
N w A h q M w A h q

R R
a ak n e n= + + Ö Ö = + + Ö Ö

( ) ( )* * 22 2
2 1 1 1 1 22 , 0,4 ;

D D
N w A h q M w A h q

R R
j j j jk e= - + Ö Ö = - + Ö Ö 

( )1 2

1
, .

2
q q q q q q+ - - +=- + = - 2

13

4
(1 0,07 ),

3
K G h k k ha a b= Ö -  

    23 13/K G K Gb a= Ö ï ʞʦʨʩʪʢʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʦʙʦʣʦʥʢʠ ʟʘ 

ʧʦʧʝʨʝʯʥʦʛʦ ʟʩʫʚʫ.   

ʅʘʧʨʫʞʝʥʥʷ ʫ ʧʦʧʝʨʝʯʥʠʭ ʧʝʨʝʨʽʟʘʭ ʦʙʦʣʦʥʢʠ, ʚʠʨʘʞʝʥʽ 

ʯʝʨʝʟ ʚʥʫʪʨʽʰʥʽ ʟʫʩʠʣʣʷ ʽ ʤʦʤʝʥʪʠ (2.18), ʜʦʨʽʚʥʶʚʘʪʠʤʫʪʴ 
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( ) ( )
()1

3

3

2 1 2 1

N M z QE
z

A Kh k z h k z

a a a
a a

a ab b

s j
a

Ö µ
= + + Ö Ö +

µ+ +
 

() ( ) ()12 1
2 12 ,q

Qv E
z q k v k z

K A

b

b a b

b b

j j
b

µ
+ Ö Ö + + Ö

Ö µ
 ;

1 2

a bªå õ
æ ö
ªç ÷

 

( ) ( )3

3

2 1 2 1

N M z

h k z h k z

ab ab

ab

b b

t
Ö

= + +
+ +

                       (2.20) 

() ()12 12 ;
QQG G

z z
K A K A

ba
a b

a b b a

j j
b a

µµ
+ Ö Ö + Ö Ö

µ µ
 

2

13

2
1 1 , ,

1 23
z

G z z
k Q

K h
a a a

a

a b
t

ªå õ å õå õ
= - -æ ö æ öæ ö

ªç ÷ ç ÷ç ÷
 

ʜʝ    () ()( ) ( )
1

1 , ;z f z k za a bj a b
-

= Ö +  

                 

() ()( )
1

1

3

3
1 .

8
q q

E
z f z k z

E h
bj

-

=- Ö +  

ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʬʦʨʤʫʣʠ (2.20), ʪʘʢ ʩʘʤʦ ʷʢ ʽ ʬʦʨʤʫʣʠ 

(2.19), ʟʘʧʠʩʘʥʽ ʟ ʪʦʯʥʽʩʪʶ ʜʦ ʯʣʝʥʽʚ ʟ̔ ʤʥʦʞʥʠʢʘʤʠ ( )k k ha b- Ö 

ʽ ( )2 2.k k k ha a b- Ö Ö  

 

2.3. ʈʽʚʥʷʥʥʷ ʩʫʤʽʩʥʦʩʪʽ ʜʝʬʦʨʤʘʮʽʡ 

ʂʨʽʤ ʩʧʽʚʚʽʜʥʦʰʝʥʴ (2.17)-(2.20) ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʜʝʬʦʨʤʘʮʽʾ ʦʙʦʣʦʥʢʠ ʽʩʥʫʶʪʴ ʜʦʜʘʪʢʦʚʽ ʜʠʬʝʨʝʥʮʽʘʣʴʥʽ 

ʟʘʣʝʞʥʦʩʪʽ, ʷʢʽ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʩʫʤʽʩʥʽʩʪʴ ʮʽʻʾ ʩʠʩʪʝʤʠ. 

ʎʽ ʟʘʣʝʞʥʦʩʪʽ ʥʘʟʠʚʘʶʪʴ ʨʽʚʥʷʥʥʷʤʠ ʥʝʨʦʟʨʠʚʥʦʩʪʽ ʜʝʬʦʨʤʘʮʽʡ. 
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ɺʦʥʠ ʻ ʥʝʦʙʭʽʜʥʠʤʠ ʽ ʜʦʩʪʘʪʥʽʤʠ ʫʤʦʚʘʤʠ ʩʫʮʽʣʴʥʦʩʪʽ 

ʜʝʬʦʨʤʦʚʘʥʦʾ ʩʝʨʝʜʠʥʥʦʾ ʧʦʚʝʨʭʥʽ ʧʣʠʪʠ. ʅʘʟʚʘʥʽ ʨʽʚʥʷʥʥʷ 

ʤʦʞʥʘ ʦʜʝʨʞʘʪʠ ʟ ʚʽʜʦʤʦʾ ʨʽʚʥʦʩʪʽ [98,101]: 

.
R Rµ µ µ µ

µb µa µa µb

å õ å õ
=æ ö æ ö

ç ÷ ç ÷
                              (2.21) 

ʊʫʪ zR Ue Ve Wea b= + +  ï ʚʝʢʪʦʨ ʧʝʨʝʤʽʱʝʥʴ ʜʦʚʽʣʴʥʦʾ ʪʦʯʢʠ 

ʦʙʦʣʦʥʢʠ; , , ze e ea b  ï ʦʨʪʠ ʣʽʥʽʡ ʢʨʠʚʠʥ ʩʝʨʝʜʠʥʥʦʾ ʧʦʚʝʨʭʥʽ 

ʦʙʦʣʦʥʢʠ. 

ɿʜʽʡʩʥʠʚʰʠ ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ ʚʝʢʪʦʨʘ ʧʝʨʝʤʽʱʝʥʴ ʧʦ a ʽ 

b ʪʘ ʧʦʨʽʚʥʶʶʯʠ ʧʽʩʣʷ ʮʴʦʛʦ ʢʦʝʬʽʮʽʻʥʪʠ ʙʽʣʷ ʦʜʥʘʢʦʚʠʭ ʦʨʪʽʚ 

ʽ ʦʜʥʘʢʦʚʠʭ ʩʪʝʧʝʥʽʚ ʢʦʦʨʜʠʥʘʪʠ z, ʦʜʝʨʞʠʤʦ, ʚ ʧʨʠʥʮʠʧʽ, 

ʜʚʘʥʘʜʮʷʪʴ ʨʽʚʥʷʥʴ. ɹʽʣʴʰʽʩʪʴ ʟ̔ ʥʠʭ ʧʦʚʠʥʥʽ ʟʘʜʦʚʦʣʴʥʷʪʠʩʴ 

ʪʦʪʦʞʥʴʦ. 

ʋ ʨʘʤʢʘʭ ʨʦʟʨʦʙʣʝʥʦʾ ʤʦʜʝʣʽ ʙʫʜʝʤʦ ʚʠʤʘʛʘʪʠ ʪʦʯʥʦʛʦ 

ʚʠʢʦʥʘʥʥʷ ʜʚʦʭ ʟ̔ ʯʦʪʠʨʴʦʭ ʨʽʚʥʷʥʴ ʥʝʨʦʟʨʠʚʥʦʩʪʽ, ʦʜʝʨʞʘʥʠʭ 

ʄ.ʇ. ʐʝʨʝʤʝʪʴʻʚʠʤ, ɹ.ʃ ʇʝʣʝʭʦʤ ʪʘ ʾʭ ʫʯʥʷʤʠ [98, 100]: 

2 2

2 2 2 2

2

1 1

1 1 1
,

zz

k k
A A

k k
A A A A

b a
a b b a

a b

ab ba
b a

a b a b

µ µ
k k

µa µb

µ µµ

µaµb µa µb

e e

e ee

+ + Ö + Ö =

= Ö + Ö + Ö
Ö

          (2.22) 

              

1 1
,

zzk k
A A

ba
a a b b b a

b a

µµ

µb µa

eet w t w+ + Ö = + + Ö 
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ʜʝ              
4 4

, ,
5 5ab a b ag a bg b

e w w e y e y= + = = , 

1 v

A
a

a

w
a

µ
= Ö

µ
,    

1

A

b

a

a

g
t

a

µ
= Ö

µ
,   ( )a bª . 

ɯʥʰʽ ʜʚʘ ʨʽʚʥʷʥʥʷ ʧʦʚʠʥʥʽ ʟʘʜʦʚʦʣʴʥʷʪʠʩʷ ʥʘʙʣʠʞʝʥʦ. 

ʈʘʟʦʤ ʟ ʪʠʤ, ʥʝʦʙʭʽʜʥʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʨʽʚʥʷʥʥʷ ʩʫʤʽʩʥʦʩʪʽ 

ʜʝʬʦʨʤʘʮʽʡ (2.22) ʽ ʚʽʜʧʦʚʽʜʥʽ ʨʽʚʥʷʥʥʷ, ʚʠʚʝʜʝʥʽ ʟ ʧʦʟʠʮʽʡ 

ʪʝʦʨʽʾ ʦʙʦʣʦʥʦʢ ʪʠʧʫ ʉ. ʊʠʤʦʰʝʥʢʘ, ʥʝ ʻ ʘʙʩʦʣʶʪʥʦ ʪʦʪʦʞʥʠʤʠ. 

ʊʘʢ, ʫ ʥʘʟʚʘʥʽʡ ʪʝʦʨʽʾ ʚʝʣʠʯʠʥʠ , ,a b abe e e ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʨʽʚʥʦʤʽʨʥʽ ʧʦ ʪʦʚʱʠʥʽ ʦʙʦʣʦʥʢʠ ʜʝʬʦʨʤʘʮʽʾ, ʧʦʚôʷʟʘʥʽ ʟ 

ʨʦʟʪʷʛʦʤ ʽ ʪʘʥʛʝʥʮʽʘʣʴʥʠʤ ʟʩʫʚʦʤ ʾʾ ʩʝʨʝʜʠʥʥʦʾ ʧʦʚʝʨʭʥʽ. 

ɺʝʣʠʯʠʥʠ , , ,a b a bk kt t ʦʟʥʘʯʘʶʪʴ ʜʝʬʦʨʤʘʮʽʾ, ʧʦʚôʷʟʘʥʽ ʟʽ 

ʟʛʠʥʦʤ ʽ ʢʨʫʯʝʥʥʷʤ ʩʝʨʝʜʠʥʥʦʾ ʧʦʚʝʨʭʥʽ ʦʙʦʣʦʥʢʠ. ʋ ʜʘʥʽʡ 

ʤʦʜʝʣʽ ʟʛʘʜʘʥʽ ʚʝʣʠʯʠʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʜʝʬʦʨʤʘʮʽʾ ʧʦʚʝʨʭʥʽ, 

ʢʦʪʨʘ ʻ ʜʝʷʢʦʶ ʝʢʚʽʜʠʩʪʘʥʪʥʦʶ ʧʦʚʝʨʭʥʝʶ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ 

ʩʝʨʝʜʠʥʥʦʾ. ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ ʥʝ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʘʙʩʦʣʶʪʥʦ 

ʪʦʪʦʞʥʠʤʠ ʨʽʚʥʷʥʥʷ (2.22) ʽ ʨʽʚʥʷʥʥʷ ʥʝʨʦʟʨʠʚʥʦʩʪʽ ʜʝʬʦʨʤʘʮʽʡ 

[98]. 

 

2.4. ɺʘʨʽʘʮʽʡʥʠʡ ʚʠʚʽʜ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ ʪʘ ʛʨʘʥʠʯʥʠʭ 

ʫʤʦʚ ʜʣʷ ʦʨʪʦʪʨʦʧʥʠʭ ʦʙʦʣʦʥʦʢ 

ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʧôʷʪʠ ʱʝ ʥʝʚʠʟʥʘʯʝʥʠʭ ʩʢʣʘʜʦʚʠʭ 

ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʘ ʧʝʨʝʤʽʱʝʥʴ , , ,u v w ay  ̔ by  
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ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʚʘʨʽʘʮʽʡʥʠʤ ʧʨʠʥʮʠʧʦʤ ʃʘʛʨʘʥʞʘ [1,125] ʜʣʷ 

ʧʦʚʥʦʾ ʝʥʝʨʛʽʾ ʧʨʫʞʥʦʾ ʩʠʩʪʝʤʠ 

,d dP= A                                          (2.23) 

(

)
v

z z z z

z z

e e e e e

e H H d d dz

a a b b ab ab a a

b b a b

d s d s d s d t d t d

t d a b

P= Ö + Ö + Ö + Ö + Ö +

+ Ö ³ Ö Ö Ö Ö -

ñññ
  

- ʚʘʨʽʘʮʽʷ  ʧʦʪʝʥʮʽʘʣʴʥʦʾ ʝʥʝʨʛʽʾ ʜʝʬʦʨʤʘʮʽʾ; 

( )

( )
v

z

S

F U F V F W H H d d dz

q H H W q H H W d d

a b a b

a b a b

d d d d a b

d d a b- - - - + + + +

A= Ö + Ö + Ö Ö Ö Ö Ö Ö +

+ Ö Ö Ö - Ö Ö Ö Ö Ö -

ñññ

ññ
 

ï ʚʘʨʽʘʮʽʷ ʨʦʙʦʪʠ ʦʙôʻʤʥʠʭ ʽ ʧʦʚʝʨʭʥʝʚʠʭ ʩʠʣ; 

,,W H a b
° °  ï ʟʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥ ʥʘ ʟʦʚʥʽʰʥʽʭ ʧʦʚʝʨʭʥʷʭ 

ʦʙʦʣʦʥʢʠ ( ).z h=°  ʅʘʜʘʣʽ ʫ ʚʠʨʘʟʽ ʜʣʷ dP ʚʧʣʠʚʦʤ ʥʘʧʨʫʞʝʥʴ 

zs  ʙʫʜʝʤʦ ʥʝʭʪʫʚʘʪʠ, ʘ ʫ ʚʠʨʘʟʽ dA ʦʙôʻʤʥʽ ʩʠʣʠ , zF F i Fa b  

ʙʫʜʝʤʦ ʚʚʘʞʘʪʠ ʨʽʚʥʠʤʠ ʥʫʣʶ. 

ɺʠʨʘʞʘʶʯʠ ʥʘʧʨʫʞʝʥʥʷ ʯʝʨʝʟ ʟʫʩʠʣʣʷ ʽ ʤʦʤʝʥʪʠ ʪʘ 

ʧʽʜʩʪʘʚʣʷʶʯʠ ʾʭ ʨʘʟʦʤ ʟ ʜʝʬʦʨʤʘʮʽʷʤʠ ʫ ʚʠʨʘʟ ʜʣʷ ʚʘʨʽʘʮʽʾ 

ʧʦʪʝʥʮʽʘʣʴʥʦʾ ʝʥʝʨʛʽʾ dP, ʧʽʩʣʷ ʽʥʪʝʛʨʫʚʘʥʥʷ ʟʘ ʟʤʽʥʥʦ  ʁ z , 

ʦʜʝʨʞʫʻʤʦ: 
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(

( )

)

2.24

4 4
.

5 5

a a b b ab ab a a

b b ab ab a a b b

ab ab a a b b

d de de de dk

dk dk dk dk

dk dy dy

+P= Ö + Ö Ö + Ö +

+ Ö + Ö + Ö + Ö +

+ Ö + Ö Ö + Ö Ö Ö

ññN N N M
s

M M M M

M Q Q dS

 

ʊʫʪ ( ) ( )1 12

1
, , ;M D r v r

A

a
a a a b b a

a

µy
k k k a b

µa
= Ö Ö + Ö Ö = Ö  

66

1 1
, ;M D r

A A

b a
ab ab ab ab

a b

µy µy
k k

µa µb
= Ö Ö = Ö + Ö 

( )2 2 21 1
0,03 , 0,03 , ,

4 4
r k k h r k hab a b a a a b

å õ å õ
= + Ö Ö = + Ö æ ö æ ö

ç ÷ ç ÷
 

.dS A A d da ba b=
 

 

ɺʠʙʠʨʘʶʯʠ ʫ ʚʘʨʽʘʮʽʡʥʦʤʫ ʨʽʚʥʷʥʥʽ (2.24) ʚ ʷʢʦʩʪʽ 

ʝʢʩʪʨʝʤʘʣʝʡ ʥʝʚʽʜʦʤʽ ʬʫʥʢʮʽʾ , , , ,u v w a by y ʽ ʚʠʨʘʞʘʶʯʠ ʯʝʨʝʟ 

ʥʠʭ ʚʘʨʽʘʮʽʾ ʫʟʘʛʘʣʴʥʝʥʠʭ ʜʝʬʦʨʤʘʮʽʡ , ,de dk dy, 

ʟʜʽʡʩʥʶʻʤʦ ʦʧʝʨʘʮʽʶ ʚʘʨʽʶʚʘʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʬʦʨʤʫʣ 

ʽʥʪʝʛʨʫʚʘʥʥʷ ʧʦ ʯʘʩʪʠʥʘʭ 

( ) ( ) ( ) ,
S

N
N u dV u dV Nl u dS

v v

µ µ
d d d

µa µa
=- +ñññ ñññ ññ 

 

ʪʘ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʪʠʧʫ 

( ), cos( ) , cos( ) .
u

u n l n m
µ µ

d d a b
µa µa

Ø Øå õ
= = =æ ö

ç ÷
 

 

ʆʩʪʘʪʦʯʥʠʡ ʚʠʛʣʷʜ ʚʘʨʽʘʮʽʾ (2.24) ʙʫʜʝ ʪʘʢʠʤ: 
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S

NN M
A A k A

M N N
A u A A k

aba a
b a a b

ab b ab

a a b b

µµ µ
d

µa µb µa

µ µ µ
d

µb µb µa

åå å
P=- Ö + Ö + Ö Ö +ææ æ

ççç

õ å
+ Ö + Ö + Ö + ³ö æ

÷ ç
Ö

ññ
       

)( )

1

1

4

5

4

5

M M M
A A v A

A

M M M
A A A

A

M
A A k N k N w A

M M
A A A Q A

b ab a
a b b

a

ab b ab
a a b

b

a
a b a a b b a b

ab b
a a b a a b a

µ µ µµ
d

µb µa µa µa

µ µ µµ

µb µb µb µa

µ
d l

µa

µ µ
dy l

µb µb

õå õ å å
³ Ö + Ö Ö + Ö Ö +öæ ö æ æö ççç ÷÷

õ å õ
+ Ö + Ö Ö + Ö -ö æ ö

÷ ç ÷

å
- Ö + + Ö +æ

ç

õ å
+ Ö - Ö + Ö +ö æ

÷ ç

 

( )

(

)

) 2.25

,

n n n n

n n n

M
A A A Q d d

N u N v M M

M M Q w d

ab

b a b b b

a b a a b b

a a b b

µ
dy a b

µa

d d dg dg

dy dy d

G

õ
+ Ö - Ö +ö

÷

+ Ö + Ö + Ö + Ö +

+ Ö ++ Ö + Ö G

ñ  

ʜʝ      ,nN N l N ma a ab= +
  

,nM M l M ma a ab= +  

          
,nM M l M ma a ab= +

 
,nQ Q l Q ma b= +  

           

( )2 25
, 1 , ;

9
Q Q k ha a a a al l a b

å õ
= = - æ ö

ç ÷
 

         
Gï ʤʝʞʘ ʢʦʥʪʫʨʫ ʦʙʣʘʩʪʽ S . 

ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʚ ʧʦʚʝʨʭʥʝʚʦʤʫ ʽʥʪʝʛʨʘʣʽ ʨʽʚʥʦʩʪʽ 

(2.25) ʥʝ ʚʨʘʭʦʚʫʶʪʴʩʷ ʜʦʜʘʥʢʠ, ʟʘʧʠʩʘʥʽ ʯʝʨʝʟ ʚʝʣʠʯʠʥʠ 

, ,M M Ma b ab. ʈʘʟʦʤ ʟ ʪʠʤ, ʫ ʢʦʥʪʫʨʥʦʤʫ ʽʥʪʝʛʨʘʣʽ, ʷʢʠʡ 

ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʬʦʨʤʫʚʘʥʥʷ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ, ʚʧʣʠʚ ʮʠʭ ʚʝʣʠʯʠʥ 
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ʚʨʘʭʦʚʫʻʪʴʩʷ. ɰʭ ʥʝʚʨʘʭʫʚʘʥʥʷ ʧʨʠʟʚʝʣʦ ʙ ʜʦ ʟʤʝʥʰʝʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ ʥʘ ʢʨʘʷʭ ʦʙʦʣʦʥʢʠ. ɿʛʘʜʘʥʽ ʫʤʦʚʠ 

ʟʥʘʭʦʜʷʪʴʩʷ ʟ̔ ʢʦʥʪʫʨʥʦʛʦ ʽʥʪʝʛʨʘʣʘ ʚʘʨʽʘʮʽʡʥʦʾ ʨʽʚʥʦʩʪʽ (2.25). 

ɰʭ ʢʽʣʴʢʽʩʪʴ ʙʫʜʝ ʟʘʣʝʞʘʪʠ ʚʽʜ ʩʫʤʘʨʥʦʛʦ ʧʦʨʷʜʢʫ ʦʪʨʠʤʘʥʠʭ 

ʥʠʞʯʝ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ ʚ ʫʟʘʛʘʣʴʥʝʥʠʭ 

ʧʝʨʝʤʽʱʝʥʥʷʭ. 

ɺʘʨʽʘʮʽʶ ʧʦʪʝʥʮʽʘʣʫ ʟʦʚʥʽʰʥʽʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʧʽʩʣʷ ʜʝʷʢʠʭ 

ʘʣʛʝʙʨʘʾʯʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ, ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʪʘʢ: 

.z

S

A q w dsd d= Öññ                                 (2.26) 

ʊʫʪ 2

2 1(1 ) 2 ( )zq q k k h q k k ha b a b= + + +  ï ʫʟʘʛʘʣʴʥʝʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʥʘʧʨʷʤʢʫ ʦʩʽ Oz. 

ʇʽʜʩʪʘʚʠʚʰʠ ʨʽʚʥʦʩʪʽ (2.25) ʽ (2.26) ʫ ʚʘʨʽʘʮʽʡʥʝ ʨʽʚʥʷʥʥʷ 

(2.23) ʽ ʧʨʠʨʽʚʥʶʶʯʠ ʜʦ ʥʫʣʷ ʫ ʧʦʚʝʨʭʥʝʚʦʤʫ ʽʥʪʝʛʨʘʣʽ 

ʢʦʝʬʽʮʽʻʥʪʠ ʙʽʣʷ ʥʝʟʘʣʝʞʥʠʭ ʚʘʨʽʘʮʽʡ , , , ,u v w a bd d d dy dy, 

ʦʜʝʨʞʠʤʦ ʩʠʩʪʝʤʫ ʧôʷʪʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ ʜʣʷ 

ʦʨʪʦʪʨʦʧʥʦʾ ʦʙʦʣʦʥʢʠ 

1 1
0,( );

NN
k Q

A A

aba
a a

a b

µµ
a b

µa µ b
Ö + Ö + =  

1 1
0,( );

MM
Q

A A

aba
a

a b

µµ
a b

µa µ b
Ö + Ö - =             (2.27) 

1 1
.

QQ
k N k N q

A A

ba
a a b b g

a b

µµ

µa µ b
Ö + Ö - - =- 
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ʆʪʨʠʤʘʥʘ ʩʠʩʪʝʤʘ ʙʫʜʝ ʧʦʚʥʽʩʪʶ ʩʧʽʚʧʘʜʘʪʠ ʟ ʚʽʜʦʤʠʤʠ 

ʨʽʚʥʷʥʥʷʤʠ ʉ.ʆ. ɸʤʙʘʨʮʫʤʷʥʘ [5] ʪʘ ʽʥʰʠʤʠ, ʷʢʱʦ ʚ (2.27) 

ʧʦʢʣʘʩʪʠ ʧʘʨʘʤʝʪʨʠ 1,a bl l= = ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʚʧʣʠʚ ʢʨʠʚʠʥ 

ʦʙʦʣʦʥʢʠ. 

 

2.5. ʈʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʦʨʪʦʪʨʦʧʥʦʾ ʦʙʦʣʦʥʢʠ  

          ʚ ʫʟʘʛʘʣʴʥʝʥʠʭ ʧʝʨʝʤʽʱʝʥʥʷʭ 

ʗʢʱʦ ʚ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ (2.27) ʟʘʤʽʩʪʴ ʟʫʩʠʣʴ ʽ 

ʤʦʤʝʥʪʽʚ ʧʽʜʩʪʘʚʠʪʠ ʾʭ ʚʽʜʧʦʚʽʜʥʽ ʟʥʘʯʝʥʥʷ, ʟʘʧʠʩʘʥʽ ʯʝʨʝʟ 

ʜʝʬʦʨʤʘʮʽʾ ʽ ʧʝʨʝʤʽʱʝʥʥʷ, ʪʦ ʦʜʝʨʞʠʤʦ ʩʠʩʪʝʤʫ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʫ ʯʘʩʪʠʥʥʠʭ ʧʦʭʽʜʥʠʭ 14-ʛʦ ʧʦʨʷʜʢʫ. 

ʇʨʠ ʮʴʦʤʫ ʚʠʷʚʣʷʻʪʴʩʷ ʟʨʫʯʥʽʰʠʤ ʬʫʥʢʮʽʾ ʢʫʪʽʚ ʟʩʫʚʫ ay  ʽ by  

ʚʠʨʘʟʠʪʠ ʯʝʨʝʟ ʚʽʜʧʦʚʽʜʥʽ ʧʦʭʽʜʥʽ ʚʽʜ ʥʝʚʽʜʦʤʦʾ ʩʢʣʘʜʦʚʦʾ 

ʧʝʨʝʤʽʱʝʥʥʷ ʧʦʧʝʨʝʯʥʦʛʦ ʟʩʫʚʫ wt ʽ ʪʘʢ ʟʚʘʥʦʾ ʬʫʥʢʮʽʾ 

ʢʨʫʯʝʥʥʷ W 

1 1 1 1
, .

w w

A A A A

t t
a b

a b b a

y y
a b b a

µ µµW µW
= Ö - Ö = Ö + Ö

µ µ µ µ
      (2.28) 

ʉʢʦʨʠʩʪʘʚʰʠʩʴ ʮʠʤ ʨʦʟʢʣʘʜʦʤ ʽ ʟʘʣʝʞʥʦʩʪʷʤʠ (2.15), 

ʧʝʨʝʪʚʦʨʠʤʦ ʨʽʚʥʷʥʥʷ (2.27) ʫ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ ʚʠʜʫ:  

[ ] { } { }.L V QÖ =                                     (2.29) 

ʊʫʪ [ ] ( ),( , 1,2,...,5)ijL L i j= = ï ʤʘʪʨʠʮʷ ʜʠʬʝʨʝʥʮʽʡʥʠʭ 

ʦʧʝʨʘʪʦʨʽʚ ijL  ʚʽʜ ʰʫʢʘʥʠʭ ʬʫʥʢʮʽʡ { } { , , , , };V colon u v w wt= W 
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6{ } { }iQ colon L q= ï ʚʝʢʪʦʨ-ʩʪʦʚʧʝʮʴ ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʦʧʝʨʘʪʦʨʽʚ 

ʚʽʜ ʬʫʥʢʮʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɿʥʘʯʝʥʥʷ ʣʽʥʽʡʥʠʭ ʦʧʝʨʘʪʦʨʽʚ ijL  

ʥʘʚʝʜʝʥʽ ʚ ʜʦʜʘʪʢʫ 1.  

ʉʠʩʪʝʤʘ ʧôʷʪʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ (2.29) ʻ ʧʦʚʥʦʶ 

ʩʠʩʪʝʤʦʶ ʨʽʚʥʷʥʴ ʚʽʜʥʦʩʥʦ ʧôʷʪʴʦʭ ʰʫʢʘʥʠʭ ʬʫʥʢʮʽʡ , , ,u v w wt ʽ 

W. ɿʘʛʘʣʴʥʠʡ ʧʦʨʷʜʦʢ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʫ 

ʯʘʩʪʠʥʥʠʭ ʧʦʭʽʜʥʠʭ ʜʦʨʽʚʥʶʻ 14. ʇʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʢʦʥʢʨʝʪʥʠʭ 

ʢʨʘʡʦʚʠʭ ʟʘʜʘʯ ʜʦ ʮʽʻʾ ʩʠʩʪʝʤʠ ʥʝʦʙʭʽʜʥʦ ʧʨʠʻʜʥʘʪʠ ʛʨʘʥʠʯʥʽ 

ʫʤʦʚʠ. ɰʭ ʢʽʣʴʢʽʩʪʴ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ ʩʝʤʠ. 

ʉʠʩʪʝʤʘ ʨʽʚʥʷʥʴ (2.29) ʜʣʷ ʦʙʦʣʦʥʦʢ ʟʥʘʯʥʦ ʩʧʨʦʩʪʠʪʴʩʷ ʫ 

ʚʠʧʘʜʢʫ ʪʨʘʥʩʚʝʨʩʘʣʴʥʦ-ʽʟʦʪʨʦʧʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 1 2 3( ,E E E= =  

13 23 ,G G G¡= =  12 21 )v v v= =  ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʪʘʢ ʟʚʘʥʦʾ ʬʫʥʢʮʽʾ 

ʟʫʩʠʣʴ ( , )F a b, ʘ ʪʘʢʦʞ ʜʦʧʫʱʝʥʴ, ʱʦ  

4
,

3
K K K G ha b

¡ ¡= = º

   

1.a bl l= º 

ʅʘʩʣʽʜʫʶʯʠ ɺ.ɿ. ɺʣʘʩʦʚʘ [37], ʚʨʘʭʫʚʘʚʰʠ ʯʣʝʥʠ ʟ ,wt  

ʧʨʠʡʤʝʤʦ: 

                             

2

2 2

1
,

F
N k K w

A
a a t

b b

µ
¡= Ö -

µ
 

2

2 2

1
,

F
N k K w

A
b b t

a a

µ
¡= Ö -

µ
                       (2.30) 

21
,

F
N

A A
ab

a b a b

µ
=- Ö

µ µ
 

ʜʝ ( , )F a bï ʜʝʷʢʘ ʬʫʥʢʮʽʷ ʢʦʦʨʜʠʥʘʪ a ʽ b. 
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ʂʦʨʠʩʪʫʶʯʠʩʴ ʚʠʨʘʟʘʤʠ (2.30) ʜʣʷ ʟʫʩʠʣʴ, ʟ̔ ʬʦʨʤʫʣ (2.20) 

ʟʥʘʡʜʝʤʦ ʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʜʝʬʦʨʤʘʮʽʡ: 

2 2
*

2 2 2 2

1 1
( ) (1 ) ;

2

F v F
K k vk w v N

Eh A A
a a b t a

b a

e
b a

å õµ µ
¡= - - - - -æ öæ öµ µç ÷

 

21 1
;

F

Eh A A
ab

a b

n
e

a b

+ µ
=- Ö Ö

µ µ
                                               (2.31) 

2 2
*

2 2 2 2

1 1
( ) (1 ) ;

2

F v F
K k vk w v N

Eh A A
b b a t b

a b

e
a b

å õµ µ
¡= - - - - -æ öæ öµ µç ÷

 

ʅʦʚʽ ʜʦʜʘʥʢʠ ʟ ʤʥʦʞʥʠʢʘʤʠ ka, kb ʚʚʦʜʷʪʴʩʷ ʫ ʚʠʨʘʟʘʭ 

(2.30) ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ (ʟ̔ ʪʦʯʥʽʩʪʶ ʜʦ ʯʣʝʥʽʚ 
k

A

a

b b

µW

µ
 , 

k

A

b

a a

µW

µ
) 

ʧʝʨʰʠʭ ʜʚʦʭ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ (2.31). 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʨʘʟʽʚ (2.30), (2.31) ʨʝʰʪʘ ʪʨʠ ʨʽʚʥʷʥʥʷ 

(2.27) ʘʙʦ ʪʦʪʦʞʥʽ ʾʤ ʨʽʚʥʷʥʥʷ (2.29) ʟʚʦʜʷʪʴʩʷ ʜʦ ʪʘʢʠʭ:
 

1 k k kD w F F wn td e d¡ ¡DD + D - DD - =

1 0 2 1 1( ) ( );k kq q A q k qgd e n¡ ¡= + D + D + D +
                     

(2.32) 

2( ) 0;kD DW- W =
 

.k zF K w qt
¡ ¡D - D = 

ʊʫʪ        1 ,
2

D

Eh
ne=   1 ,

D

E
e¡=

¡
  14

,
5

D

K
e=

¡
  

2 2
,

(1 )
k
e n
=

-
 

1 ,nd e e¡= + - D  2 2( 2 ),k k k kn n a b a be e n¡= Ö + -  

2 2( ) ,k k k Ka bd d ¡= +    1

1

5
( )(1 ) ,

3
k h k ka b n-= + +  

2 2,k ka b
¡D =D+ +   ,k k kn¡D =D - D 
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2

0

2
,

5(1 )

h
A

n

n

¡¡
¡=

-
   

2 2

2 2 2 2

1 1
,

A Aa ba b

µ µ
D= Ö + Ö

µ µ
 

2 2

2 2 2 2k

k k

A A

b a

a ba b

µ µ
D = Ö + Ö

µ µ
, 

2 2

2 2 2 2
.k

kk

A A

ba

a ba b

µ µ
D = Ö + Ö

µ µ
 

ʑʝ ʦʜʥʝ ʨʽʚʥʷʥʥʷ ʜʣʷ ʬʫʥʢʮʽʡ F , w  ʽ wt ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ 

ʟ ʧʝʨʰʦʛʦ ʨʽʚʥʷʥʥʷ ʩʫʤʽʩʥʦʩʪʽ (2.22), ʚʨʘʭʫʚʘʚʰʠ ʟʘʣʝʞʥʦʩʪʽ 

(2.31): 

( (1 ) ) 2 kk k F Eh• wa bnD D+ - - -
                     (2.33)

 

( ) 12 2 1 ,k

E
K • w h v v k k q

E
t a b

å õ
¡ ¡ ¡¡ ¡- = D- - Öæ ö¡ç ÷

 

ʜʝ ( ) ( )( ), 1 .k k k k• k k k k • v k k k ka b a b a b a b
¡ ¡=D + + Ö =D + - + Ö 

ɸʥʘʣʽʟ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ (2.32), (2.33) ʧʦʢʘʟʫʻ, ʱʦ ʙʽʣʴʰʽʩʪʴ 

ʟ̔ ʥʠʭ ʟʘ ʬʦʨʤʦʶ ʩʧʽʚʧʘʜʘʻ ʟ ʚʽʜʦʤʠʤʠ ʨʽʚʥʷʥʥʷʤʠ ʪʘʢ ʟʚʘʥʦʾ 

ʪʝʭʥʽʯʥʦʾ ʪʝʦʨʽʾ ʪʨʘʥʩʚʝʨʩʘʣʴʥʦ-ʽʟʦʪʨʦʧʥʠʭ ʦʙʦʣʦʥʦʢ 

ɹ.ʃ. ʇʝʣʝʭʘ [98]. ʈʘʟʦʤ ʟ ʪʠʤ, ʦʩʪʘʥʥʻ ʨʽʚʥʷʥʥʷ (2.32) ʚ ʥʘʟʚʘʥʽʡ 

ʨʦʙʦʪʽ ʚʽʜʩʫʪʥʻ, ʘ ʧʝʨʝʜʦʩʪʘʥʥʻ, ʟ ʪʦʯʥʽʩʪʶ ʜʦ ʧʦʩʪʽʡʥʦʾ, ʟʚʝʜʝʥʝ 

ʜʦ ʨʽʚʥʷʥʥʷ ɻʝʣʴʤʛʦʣʴʮʘ 

           
2 0.kDW- W=                                  (2.34)  

ʆʩʦʙʣʠʚʽʩʪʶ ʟʛʘʜʘʥʦʾ ʪʝʭʥʽʯʥʦʾ ʪʝʦʨʽʾ ʻ ʽ ʪʝ, ʱʦ ʚ ʧʝʨʰʠʭ 

ʜʚʦʭ ʨʽʚʥʷʥʥʷʭ ʨʽʚʥʦʚʘʛʠ (2.27) ʜʦʜʘʥʢʠ k Qa a ʽ k Qb b  

ʚʽʜʢʠʜʘʶʪʴʩʷ. ʈʝʟʫʣʴʪʘʪ ʾʭʥʴʦʛʦ ʚʨʘʭʫʚʘʥʥʷ ʫ ʜʘʥʽʡ ʤʦʜʝʣʽ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʩʪʨʫʢʪʫʨʽ ʨʽʚʥʷʥʴ (2.30)-(2.33). ʅʝʦʙʭʽʜʥʽ 
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ʚʘʨʽʘʥʪʠ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ ʧʨʠ ʨʦʟʚô̫ ʟʢʫ ʧʨʘʢʪʠʯʥʠʭ ʟʘʜʘʯ ʤʦʞʥʘ 

ʩʬʦʨʤʫʣʶʚʘʪʠ ʟ ʫʤʦʚʠ ʨʽʚʥʦʩʪʽ ʥʫʣʶ ʢʦʥʪʫʨʥʦʛʦ ʽʥʪʝʛʨʘʣʘ ʫ 

ʚʠʨʘʟʽ (2.25). ʇʨʠʨʽʚʥʶʶʯʠ ʜʦ ʥʫʣʷ ʢʦʞʥʫ ʡʦʛʦ ʩʢʣʘʜʦʚʫ ʪʘ 

ʚʨʘʭʦʚʫʶʯʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ (2.28), ʦʜʝʨʞʠʤʦ ʨʽʚʥʦʩʪʽ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʦʜʥʦʨʽʜʥʠʭ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ. 

ʉʠʩʪʝʤʘ ʧô̫ ʪʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ (2.29) ʻ ʧʦʚʥʦʶ 

ʩʠʩʪʝʤʦʶ ʨʽʚʥʷʥʴ ʚʽʜʥʦʩʥʦ ʧô̫ ʪʴʦʭ ʰʫʢʘʥʠʭ ʬʫʥʢʮʽʡ 

, , ,u v w wt ʽ W. ʇʨʠ ʽʥʪʝʛʨʫʚʘʥʥʽ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʾʾ ʨʦʟʚô̫ ʟʢʠ 

ʧʦʚʠʥʥʽ ʟʘʜʦʚʦʣʴʥʷʪʠ ʩʝʤʠ ʛʨʘʥʠʯʥʠʤ ʫʤʦʚʘʤ ʥʘ ʢʨʘʷʭ 

ʦʙʦʣʦʥʢʠ. ʈʽʚʥʦʩʪʽ ʜʣʷ ʬʦʨʤʫʣʶʚʘʥʥʷ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ ʤʦʞʥʘ 

ʦʜʝʨʞʘʪʠ, ʧʨʠʨʽʚʥʶʶʯʠ ʜʦ ʥʫʣʷ ʢʦʞʥʫ ʩʢʣʘʜʦʚʫ ʢʦʥʪʫʨʥʦʛʦ 

ʽʥʪʝʛʨʘʣʘ ʫ ʚʠʨʘʟʽ (2.25): 

0, 0, 0,N u N v Q wa ab ad d d= = = 

     
0, 0, 0,M M Ma a ab b a adg dg dy= = = 

0,Mab bdy=     ʧʨʠ  ;consta=                        (2.35) 

                       
0, 0, 0,N v N u Q wb ab bd d d= = = 

0, 0, 0,M M Mb b ab a b bdg dg dy= = = 

0,Mab ady=     ʧʨʠ   .constb=  

ʅʘ ʙʘʟʽ ʫʤʦʚ (2.35) ʣʝʛʢʦ ʬʦʨʤʫʶʪʴʩʷ ʨʽʟʥʽ ʛʨʘʥʠʯʥʽ ʫʤʦʚʠ 

ʥʘ ʢʨʘʷʭ ʦʙʦʣʦʥʢʠ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʞʦʨʩʪʢʦʛʦ ʟʘʢʨʽʧʣʝʥʥʷ ʢʨʘʶ 

ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʚʠʢʦʥʫʚʘʣʠʩʴ ʪʘʢʽ ʫʤʦʚʠ:  

0.u v w a b a bg g y y= = = = = = =
  
              (2.36) 
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ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ, ʱʦ ʥʘ ʦʩʥʦʚʽ ʨʽʚʥʦʩʪʝʡ (2.15) ʜʣʷ 

ʧʝʨʝʤʽʱʝʥʴ ʜʣʷ ʪʘʢʦʛʦ ʢʨʘʶ ʦʙʦʣʦʥʢʠ ʾʾ ʧʦʚʥʽ ʧʝʨʝʤʽʱʝʥʥʷ 

ʩʪʘʶʪʴ ʪʦʪʦʞʥʴʦ ʨʽʚʥʠʤʠ ʥʫʣʶ: 

( , , ) 0, ( , , ) 0, ( , , ) 0.U z V z W za b a b a b¹ ¹ ¹
 

ʋʤʦʚʠ ʰʘʨʥʽʨʥʦʛʦ ʟʘʢʨʽʧʣʝʥʥʷ ʢʨʘʶ consta=  ʤʦʞʫʪʴ 

ʙʫʪʠ ʨʽʟʥʠʤʠ. ʆʜʥʠʤ ʟ̔ ʪʘʢʠʭ ʚʘʨʽʘʥʪʽʚ ʫʤʦʚ ʤʦʞʝ ʙʫʪʠ 

ʥʘʩʪʫʧʥʠʡ:  

0; 0v w N M Mb b a a ayg= = = = = = =.         (2.37) 

ʋ ʨʦʙʦʪʘʭ ɺ.ɻ. ʇʽʩʢʫʥʦʚʘ, ʆ.ʆ. ʈʘʩʩʢʘʟʦʚʘ ʪʘ ʾʭ ʫʯʥʽʚ  

[105-107] ʧʦʜʽʙʥʽ ʫʤʦʚʠ ʥʦʩʷʪʴ ʥʘʟʚʫ ñʨʫʭʦʤʦʛʦ ʰʘʨʥʽʨʘò. 

ʗʢʱʦ ʢʨʘʡ ʦʙʦʣʦʥʢʠ consta=  ʚʽʣʴʥʠʡ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ, 

ʪʦ ʟʛʽʜʥʦ ʫʤʦʚ (2.35), ʥʘ ʥʴʦʤʫ  

0.N N M M Q M Ma ab a ab a a ab= = = = = = =       (2.38) 

ʃʝʛʢʦ ʧʦʢʘʟʘʪʠ, ʱʦ ʫʤʦʚʠ (2.38) ʟʘʙʝʟʧʝʯʫʶʪʴ (ʟ̔ ʪʦʯʥʽʩʪʶ 

ʜʦ ʚʝʣʠʯʠʥʠ ʟ ʤʥʦʞʥʠʢʘʤʠ ,k ka b) ʨʽʚʥʽʩʪʴ ʥʫʣʶ ʥʘʧʨʫʞʝʥʴ ʥʘ 

ʚʽʣʴʥʦʤʫ ʢʨʘʶ ʦʙʦʣʦʥʢʠ  

                         
0, 0, 0.za ab as t t¹ ¹ ¹ 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʪʝʦʨʽʷ, ʷʢʘ ʦʧʠʩʫʻ 

ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʠʡ ʩʪʘʥ ʦʙʦʣʦʥʢʠ ʨʽʚʥʷʥʥʷʤʠ (2.29) ʽ 

ʫʤʦʚʘʤʠ (2.35), ʦʪʨʠʤʘʥʠʤʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʤʽʥʽʤʽʟʘʮʽʾ 

ʬʫʥʢʮʽʦʥʘʣʘ ʃʘʛʨʘʥʞʘ (2.23), ʻ ʝʥʝʨʛʝʪʠʯʥʦ ʫʟʛʦʜʞʝʥʦʶ. ʋʤʦʚʠ 
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ʜʣʷ ʪʘʢ ʟʚʘʥʦʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʫʟʛʦʜʞʝʥʦʩʪʽ ʪʝʦʨʽʾ ʦʙʦʣʦʥʦʢ 

ʚʠʚʝʜʝʥʽ ɺ.ɺ. ɺʘʩʠʣʴʻʚʠʤ ʽ ʉ.ɸ. ʃʫʨôʻ [32]. 

ʗʢʱʦ ʞ ʫ ʨʽʚʥʦʩʪʷʭ (2.35) ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ 

ʚʽʜʢʠʥʫʪʠ ʜʚʽ ʦʩʪʘʥʥʽ, ʪʦ ʢʽʣʴʢʽʩʪʴ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ ʥʘ ʢʨʘʷʭ 

ʦʙʦʣʦʥʢʠ (2.36)-(2.38) ʟʤʝʥʰʠʪʴʩʷ ʜʦ ʧôʷʪʠ. ɺʦʥʠ ʙʫʜʫʪʴ 

ʩʧʽʚʧʘʜʘʪʠ ʟ ʛʨʘʥʠʯʥʠʤʠ ʫʤʦʚʘʤʠ, ʷʢʽ ʬʦʨʤʫʶʪʴʩʷ ʫʪʦʯʥʝʥʠʤʠ 

ʪʝʦʨʽʷʤʠ ʦʙʦʣʦʥʦʢ ʪʠʧʫ ʉ.ʇ. ʊʠʤʦʰʝʥʢʘ ʽ ʉ.ʆ. ɸʤʙʘʨʮʫʤʷʥʘ 

[5,98]. 

 

2.6. ɿʛʠʥ ʦʨʪʦʪʨʦʧʥʦʾ ʦʙʦʣʦʥʢʠ, ʰʘʨʥʽʨʥʦ ʦʙʧʝʨʪʦʾ            

ʧʦ ʢʦʥʪʫʨʫ 

ʅʝʭʘʡ ʧʨʷʤʦʢʫʪʥʘ ʚ ʧʣʘʥʽ ʩʬʝʨʠʯʥʘ ( )1/k k Ra b= =  

ʦʙʦʣʦʥʢʘ ʦʙʧʝʨʪʘ ʧʦ ʚʩʴʦʤʫ ʢʦʥʪʫʨʫ ʽ ʥʘʚʘʥʪʘʞʝʥʘ ʧʦ 

ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʨʦʟʧʦʜʽʣʝʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ 

                
( , ) sin sin , ( , ) 0,q q qa b la zb a b- += Ö = 

ʜʝ  q   ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʮʝʥʪʨʽ ʦʙʦʣʦʥʢʠ  

( / 2, / 2), / , / .a b a ba b l p z p= = = =
 

ɹʫʜʝʤʦ ʚʚʘʞʘʪʠ, ʱʦ ʢʨʘʾ ʦʙʦʣʦʥʢʠ ʩʧʽʚʧʘʜʘʶʪʴ ʟ̔ ʣʽʥʽʷʤʠ 

,a b=const j. ɺʠʭʦʜʷʯʠ ʟ (2.35), ʫʤʦʚʠ ʰʘʨʥʽʨʥʦʛʦ ʦʙʧʠʨʘʥʥʷ 

ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʫ ʚʠʛʣʷʜʽ (2.37): 

ʘ) ʜʣʷ 0, aa a= = 

0, 0;N M M v wa a a b byg= = = = = = =
           

          (2.39) 
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ʙ) ʜʣʷ 0, bb b= = 

0, 0.N M M u wb b b a ayg= = = = = = = 

ʂʦʨʠʩʪʫʶʯʠʩʴ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤʠ (2.28) ʪʘ ʨʽʚʥʷʥʥʷʤʠ 

ɻʝʣʴʤʛʦʣʴʮʘ ʫ ʚʠʛʣʷʜʽ (2.34), ʧʝʨʝʪʚʦʨʠʤʦ ʛʨʘʥʠʯʥʽ ʫʤʦʚʠ (2.39) 

ʜʣʷ ʚʝʣʠʯʠʥ , ,Ŭ ɓM M ,a by y ʚ ʫʤʦʚʠ, ʟʘʧʠʩʘʥʽ ʯʝʨʝʟ 

ʚʽʜʧʦʚʽʜʥʽ ʧʦʭʽʜʥʽ ʚʽʜ ʬʫʥʢʮʽʡ wt ʽ W 

                       ʘ) 0,N Ma a= =    0,v w bg= = = 

0
wt

b a

µ µW
= =

µ µ
    ʜʣʷ   0, ;aa a= =  

ʙ)  0,N Mb b= =   0,v w ag= = =
                  (2.40)

 

                       

0
wt

a b

µ µW
= =

µ µ
    ʜʣʷ   0, .bb b= =          

ɯʟ ʪʝʦʨʽʾ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʚʽʜʦʤʦ, ʱʦ ʟʘʜʘʯʘ 

ʟʥʘʭʦʜʞʝʥʥʷ ʬʫʥʢʮʽʾ W ʟ ʨʽʚʥʷʥʥʷ ɻʝʣʴʤʛʦʣʴʮʘ (2.34) ʽ 

ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ 0
a

µW
=

µ
 ʧʨʠ ,consta=  0

b

µW
=

µ
 ʧʨʠ constb=  

ʤʘʻ ʪʽʣʴʢʠ ʪʨʠʚʽʘʣʴʥʠʡ ʨʦʟʚôʷʟʦʢ 0W= . ʊʦʤʫ ʫ ʚʠʧʘʜʢʫ 

ʰʘʨʥʽʨʥʦʛʦ ʦʙʧʠʨʘʥʥʷ ʢʨʘʾʚ ʮʷ ʬʫʥʢʮʽʷ ʚʠʢʣʶʯʘʻʪʴʩʷ ʟ̔ 

ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ (2.29). 

ɻʨʘʥʠʯʥʽ ʫʤʦʚʠ (2.40) ʙʫʜʫʪʴ ʚʠʢʦʥʫʚʘʪʠʩʴ, ʷʢʱʦ ʰʫʢʘʥʽ 

ʬʫʥʢʮʽʾ ʢʦʦʨʜʠʥʘʪʥʦʾ ʧʦʚʝʨʭʥʽ ʦʙʦʣʦʥʢʠ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ: 

cos sin ,u A la zb= Ö
    

cos sin ,v B la zb= Ö        (2.41) 

                   
( , ) ( , )sin sin .w w C Dt la zb=  
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ʊʫʪ , , ,A B C D ï ʩʪʘʣʽ, ʷʢʽ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʩʠʩʪʝʤʽ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ (2.29).  

ʇʽʜʩʪʘʥʦʚʢʘ (2.41) ʫ (2.29) ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʠʩʪʝʤʠ ʧôʷʪʠ 

ʘʣʛʝʙʨʘʾʯʥʠʭ ʨʽʚʥʷʥʴ ʚʽʜʥʦʩʥʦ ʯʦʪʠʨʴʦʭ ʚʠʱʝʥʘʟʚʘʥʠʭ ʩʪʘʣʠʭ: 

11 12 13 14 16 ;L A L B L C L D L qÖ + Ö - Ö + Ö =- Ö 

21 22 23 24 26 ;L A L B L C L D L qÖ + Ö - Ö + Ö =- Ö 

31 32 33 34 36 ;L A L B L C L D L qÖ + Ö - Ö + Ö =- Ö          (2.42) 

41 42 43 44 46 ;L A L B L C L D L qÖ + Ö - Ö + Ö =- Ö 

51 52 53 54 56 ,L A L B L C L D L qÖ + Ö - Ö + Ö =- Ö 

ʜʝ ʢʦʝʬʽʮʽʻʥʪʠ ijL  ʥʘʚʝʜʝʥʽ ʚ ʜʦʜʘʪʢʫ 2.  

ʇʨʠ ʦʜʝʨʞʘʥʥʽ ʨʦʟʚôʷʟʢʽʚ ʩʠʩʪʝʤʠ (2.42) ʾʾ ʧôʷʪʝ ʨʽʚʥʷʥʥʷ 

ʤʫʩʠʪʴ ʟʘʜʦʚʦʣʴʥʷʪʠʩʴ ʪʦʪʦʞʥʦ.ʋ ʚʠʧʘʜʢʫ ʪʨʘʥʩʚʝʨʩʘʣʴʥʦ-

ʽʟʦʪʨʦʧʥʦʾ ( )1 2n n n= = , ʢʚʘʜʨʘʪʥʦʾ ʚ ʧʣʘʥʽ ʦʙʦʣʦʥʢʠ 

1
,a b k k

R
a b

å õ
= = =æ ö

ç ÷
, ʮʽʣʠʡ ʨʷʜ ʢʦʝʬʽʮʽʻʥʪʽʚ ijL

 
ʩʧʽʚʧʘʜʘʻ 

11 22 13 23 51 52, ,L L L L L L= = = = 

14 24 16 26 36 46 31 42, , , ,L L L L L L L L= = = =
      (2.43)

 

32 41 33 43 34 44, , .L L L L L L= = =  

 

ʊʦʤʫ, ʫ ʟʚôʷʟʢʫ ʟ ʩʠʤʝʪʨʽʻʶ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ, ʟʤʝʥʰʫʻʪʴʩʷ 

ʢʽʣʴʢʽʩʪʴ ʥʝʚʽʜʦʤʠʭ ʧʦʩʪʽʡʥʠʭ ʜʦ ʪʨʴʦʭ  ( ), ,A B C D= . ʋ 

ʨʝʟʫʣʴʪʘʪʽ ʩʠʩʪʝʤʘ (2.42) ʟʚʦʜʠʪʴʩʷ ʜʦ ʩʠʩʪʝʤʠ ʪʨʴʦʭ ʨʽʚʥʷʥʴ 

ʟ̔ ʪʨʴʦʤʘ ʥʝʚʽʜʦʤʠʤʠ  
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( )11 12 13 14 16 ;L L A L C L D L q+ - Ö + Ö =- Ö
 

( )31 32 33 34 36 ;L L A L C L D L q+ - Ö + Ö =- Ö           (2.44) 

51 53 54 562 ,L A L C L D L qÖ - Ö + Ö =- Ö 

ʷʢʫ ʧʽʩʣʷ ʜʝʷʢʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʤʦʞʥʘ ʧʨʠʚʝʩʪʠ ʜʦ ʚʠʛʣʷʜʫ:  

( )
1 2 1

1 3 2

;

2

L A nC L D q

n A L C L D q

Ö - + =

+ - + =
;                               (2.45) 

                         4 3A aC L D q- + =. 

      ʊʫʪ          ( )1n n u= + ,   ( )1 2 /L n a= + ,    
a

a
Rp

= , 

2

1
2 2

19

KL h
L n

aR B

a= -  , 2

3 1

66

4
,

5

K
L L R a

D

a
al= +  

( )

2

4 2

1

1

9 1

Kh
L

a R B

a

u

å õ
= -æ öæ ö+ç ÷

, / ,K Ka a al=  

1

9

40 2

h E R qa
q n

a E a E
u

å õ
¡¡= Ö - Ö Öæ ö¡ç ÷

, 

                            
2 1.2

2

n R E qa
q

h E E
n

p

å õ
¡¡= Ö - Öæ ö¡ç ÷

, 

3

1 9 1
2

40 2 2

h E R h qa
q

R E h R E

n
u

p

å - õå õ
¡¡= Ö - + - - Öæ öæ ö¡ ç ÷ç ÷

. 

ʂʦʨʠʩʪʫʶʯʠʩʴ ʧʨʘʚʠʣʦʤ ʂʨʘʤʝʨʘ, ʨʦʟʚôʷʟʦʢ ʩʠʩʪʝʤʠ (2.45)   

ʟʘʧʠʰʝʤʦ ʫ ʚʠʛʣʷʜʽ: 

, , ,CA DA C D
D D D

WW W
= = =
W W W

             (2.46) 

ʜʝ ʚʝʣʠʯʠʥʠ iW  ʜʦʨʽʚʥʶʶʪʴ: 
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( ) ( ) ( )
1 2

2 2 2

1 3 1 2 3 1 4

4

2 1 2 2 ;

1

L n L

n L L a L L L n n L L

a L

D

-

W = + - = - + + + -

-

 

( ) ( ) ( )
1 2

2 1 3 3 1 4 1 4 2 2 1 2 3 3

3 4

;A

q n L

q L L L a L L q nL aL q L L nL q

q a L

-

W = - = - + - + -

-

( ) ( )( )
1 1 2

2 3 3 4 1

3 4

2 2

1

C

L q L

n q L L n L q

q L

W = + = - + + 

( ) ( )( )1 4 2 2 2 1 3 32 ;L L L q n L L L q+ - + + -  

( ) ( ) ( )( )
1 1

2 2

1 2 1 1 2 1 3

3

2 1 2 2 .

1

D

L n q

n L q a L q q n n L q

a q

-

W = + - = - + + + -

-

 

 

ʈʦʟʚôʷʟʦʢ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ ʫ ʟʘʤʢʥʝʥʦʤʫ ʚʠʛʣʷʜʽ ʤʦʞʥʘ 

ʦʜʝʨʞʘʪʠ ʪʘʢʦʞ ʽʟ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ (2.32) ʜʣʷ ʪʨʘʥʩʚʝʨʩʘʣʴʥʦ-

ʽʟʦʪʨʦʧʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺʠʨʘʟʠ ʜʣʷ ʩʪʘʣʠʭ , , ,A D C F  ʧʦʜʽʙʥʽ 

(ʘʣʝ ʩʢʣʘʜʥʽʰʽ) ʚʽʜ ʪʠʭ, ʷʢʽ ʦʪʨʠʤʘʣʠ ʉ.ʆ. ɸʤʙʘʨʮʫʤʷʥ ʽ ʡʦʛʦ 

ʢʦʣʝʛʠ [5]. ʅʘ ʦʩʥʦʚʽ ʾʭ ʟʥʘʯʝʥʴ ʜʦʩʣʽʜʠʤʦ ʚʧʣʠʚ ʧʦʧʝʨʝʯʥʦʛʦ 

ʟʩʫʚʫ ʪʘ ʦʙʪʠʩʥʝʥʥʷ ʥʘ ʚʝʨʪʠʢʘʣʴʥʝ ʧʝʨʝʤʽʱʝʥʥʷ ʩʝʨʝʜʠʥʥʦʾ 

ʧʦʚʝʨʭʥʽ ʦʙʦʣʦʥʢʠ ʟʘ ʨʽʟʥʠʭ ʚʽʜʥʦʰʝʥ ɹ / ,h a  / ,h R  /E G¡ ʽ 

/E E¡. ɿʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʚôʷʟʢʽʚ (2.46) ʩʠʩʪʝʤʠ (2.45) 

ʧʦʨʘʭʦʚʘʥʦ ʚʽʜʥʦʩʥʽ ʚʝʣʠʯʠʥʠ 4

1/ 4 /nw w w D C ql= = Ö           

( nw ï ʧʝʨʝʤʽʱʝʥʥʷ ʧʣʘʩʪʠʥʠ ʟ ʝʢʚʽʚʘʣʝʥʪʥʠʤʠ ʨʦʟʤʽʨʘʤʠ). 

ɿʥʘʯʝʥʥʷ ʮʠʭ ʚʝʣʠʯʠʥ ʟʚʝʜʝʥʽ ʚ ʪʘʙʣ. 2.1.  
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      ʊʘʙʣʠʮʷ 2.1 

     ɿʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʠʭ ʥʦʨʤʘʣʴʥʠʭ ʧʝʨʝʤʽʱʝʥʴ ʦʙʦʣʦʥʢʠ w 

,
h h

R a
 

/ 2, / 1E G E E¡ ¡= = / 10, / 5E G E E¡ ¡= = 

ʈʦʟʚô̫ ʟʢʠ 
(2.46)  

ʊʝʦʨʽʷ 
ʉ.ʆ.ɸʤʙʘʨ-

ʮʫʤʷʥʘ 

ʈʦʟʚô̫ ʟʢʠ 
(2.46) 

ʊʝʦʨʽʷ 
ʉ.ʆ.ɸʤʙʘʨ-

ʮʫʤʷʥʘ 

1 1
,

12 6
 

1,103 

(18,0%) 

1,319  

(41,1%) 

2,294 

 (145%) 

2,853 

 (205%) 

1 1
,

40 20
 

0,558 

 (-1,0%) 

0,578 

 (2,3%) 

0,601 

 (6,4%) 

0,628 

 (11,1%) 

1 1
,

10 10
 

0,529 

 (-6,4%) 

0,635 

 (12,4%) 

0,762 

(34%) 

1,193 

 (117%) 

     

ɿʛʽʜʥʦ ʨʦʟʚôʷʟʢʫ ʟʘ ʢʣʘʩʠʯʥʦʶ ʪʝʦʨʽʻʶ ʧʦʣʦʛʠʭ ʦʙʦʣʦʥʦʢ 

ʧʝʨʝʤʽʱʝʥʥʷ 0,935w=  ʜʣʷ ʜʘʥʠʭ ʧʝʨʰʦʾ ʩʪʨʽʯʢʠ ʽ 0,565w=  ï 

ʜʣʷ ʜʘʥʠʭ ʜʨʫʛʦʾ ʽ ʪʨʝʪʴʦʾ ʩʪʨʽʯʦʢ. ɺʽʜʩʦʪʢʠ ʫ ʜʫʞʢʘʭ  

ʧʦʨʘʭʦʚʘʥʽ ʚʽʜʥʦʩʥʦ ʮʠʭ ʜʘʥʠʭ. ʈʝʟʫʣʴʪʘʪ 1w=  ʚʽʜʧʦʚʽʜʘʻ 

ʧʝʨʝʤʽʱʝʥʥʶ ʧʣʘʩʪʠʥʠ( )/ 0h R= . ʂʦʝʬʽʮʽʻʥʪ ʇʫʘʩʩʦʥʘ v¡¡, 

ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʚʧʣʠʚ ʧʦʧʝʨʝʯʥʠʭ ʥʦʨʤʘʣʴʥʠʭ ʥʘʧʨʫʞʝʥʴ ys , 

ʧʨʠʡʤʘʣʠ ʨʽʚʥʠʤ 0,3v¡¡= . 

ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʧʽʜʨʘʭʫʥʢʽʚ ʽ ʤʦʞʣʠʚʦʩʪʽ ʧʦʨʽʚʥʷʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪ ʇʫʘʩʩʦʥʘ 12 21u u u= = ʫ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʧʨʠʡʤʘʣʠ 

ʨʽʚʥʠʤ ʥʫʣʶ. ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ, ʨʝʟʫʣʴʪʘʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ 

ʤʦʜʝʣʽ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʨʝʟʫʣʴʪʘʪʽʚ ʪʝʦʨʽʾ 

ʉ.ʆ. ɸʤʙʘʨʮʫʤʷʥʘ [5] ʽ ʜʘʥʠʭ ʢʣʘʩʠʯʥʦʾ ʪʝʦʨʽʾ.  

ɸʣʝ ʷʢʱʦ ʚ ʜʘʥʽʡ ʪʝʦʨʽʾ ʧʦʢʣʘʩʪʠ 2q qg¹ , / 0E E n¡ ¡¡= =, 

ʪʦʙʪʦ ʟʥʝʭʪʫʚʘʪʠ ʝʬʝʢʪʦʤ ʦʙʪʠʩʥʝʥʥʷ, ʪʦ ʦʜʝʨʞʠʤʦ ʨʝʟʫʣʴʪʘʪʠ 

ʉ.ʆ. ɸʤʙʘʨʮʫʤʷʥʘ. ʅʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʘʥʽ ʧʝʨʰʠʭ ʜʚʦʭ 

ʩʪʨʽʯʦʢ ʪʘʙʣʠʮʽ ʩʪʦʩʫʶʪʴʩʷ ʦʜʥʦʛʦ ʡ ʪʦʛʦ ʞ ʚʽʜʥʦʰʝʥʥ ̫
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/ 0,5a R= . ʆʩʪʘʥʥʷ ʩʪʨʽʯʢʘ ʧʦʨʘʭʦʚʘʥʘ ʜʣʷ / 1a R=, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʢʫʧʦʣʦʧʦʜʽʙʥʽʡ ʩʬʝʨʠʯʥʽʡ ʦʙʦʣʦʥʮʽ ʜʦʩʠʪʴ ʚʝʣʠʢʦʾ 

ʢʨʠʚʠʥʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʘʨʽʘʮʽʡʥʦʛʦ ʧʨʠʥʮʠʧʫ 

ʃʘʛʨʘʥʞʘ ʜʣʷ ʧʦʚʥʦʾ ʝʥʝʨʛʽʾ ʧʨʫʞʥʦʾ ʩʠʩʪʝʤʠ ʦʪʨʠʤʘʥʦ ʩʠʩʪʝʤʫ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ 14-ʛʦ ʧʦʨʷʜʢʫ ʚ 

ʫʟʘʛʘʣʴʥʝʥʠʭ ʧʝʨʝʤʽʱʝʥʥʷʭ. ʈʦʟʚôʷʟʢʠ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʧʦʚʠʥʥʽ 

ʟʘʜʦʚʦʣʴʥʷʪʠ ʩʝʤʠ ʛʨʘʥʠʯʥʠʤ ʫʤʦʚʘʤ ʥʘ ʢʦʞʥʦʤʫ ʟ ʢʨʘʾʚ 

ʦʙʦʣʦʥʢʠ ʽ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʟ ʫʤʦʚʠ ʨʽʚʥʦʩʪʽ ʥʫʣʶ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʢʦʥʪʫʨʥʦʛʦ ʽʥʪʝʛʨʘʣʘ. ʐʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʪʘʢ ʟʚʘʥʦʾ ʬʫʥʢʮʽʾ 

ʟʫʩʠʣʴ ɺ.ɿ. ɺʣʘʩʦʚʘ ʧʦʙʫʜʦʚʘʥʘ ʢʦʤʧʘʢʪʥʘ ʩʠʩʪʝʤʘ ʨʽʚʥʷʥʴ 

ʦʙʦʣʦʥʦʢ ʟ̔ ʪʨʘʥʩʚʝʨʩʘʣʴʥʦ- ʟ̔ʦʪʨʦʧʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʷʢʘ ʟʘ 

ʬʦʨʤʦʶ ʩʧʽʚʧʘʜʘʻ ʟ ʪʝʭʥʽʯʥʦʶ ʪʝʦʨʽʻʶ ʦʙʦʣʦʥʦʢ ɹ.ʃ. ʇʝʣʝʭʘ. 

ʆʩʪʘʥʥʶ ʤʦʞʥʘ ʦʜʝʨʞʘʪʠ ʟ ʧʦʙʫʜʦʚʘʥʦʾ, ʷʢʱʦ ʧʦʢʣʘʩʪʠ 

ʚʽʜʧʦʚʽʜʥʽ ʜʦʜʘʥʢʠ ʟ ʜʦʙʫʪʢʘʤʠ ʢʨʠʚʠʥ ʨʽʚʥʠʤʠ ʥʫʣʶ, ʘ ʪʘʢʦʞ 

ʚʽʜʢʠʥʫʪʠ ʦʜʥʝ ʟ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ. 

ʍʦʯʘ ʨʽʚʥʷʥʥʷ ʩʫʤʽʩʥʦʩʪʽ ʜʝʬʦʨʤʘʮʽʡ ʧʦʙʫʜʦʚʘʥʦʛʦ 

ʚʘʨʽʘʥʪʫ ʪʝʦʨʽʾ ʦʙʦʣʦʥʦʢ ʽ ʪʝʦʨʽʾ ʦʙʦʣʦʥʦʢ ʪʠʧʫ ʉ. ʊʠʤʦʰʝʥʢʘ ʟ 

ʚʠʛʣʷʜʫ ʽʜʝʥʪʠʯʥʽ, ʘʣʝ ʟʘ ʟʤʽʩʪʦʤ ʾʭ ʥʝ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʘʙʩʦʣʶʪʥʦ ʪʦʪʦʞʥʠʤʠ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʥʝʩʧʽʚʧʘʜʘʥʥʷʤ 

ʜʝʬʦʨʤʘʮʽʡ ʩʝʨʝʜʠʥʥʦʾ ʧʦʚʝʨʭʥʽ ʦʙʦʣʦʥʢʠ ʉ. ʊʠʤʦʰʝʥʢʘ ʟ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʜʝʬʦʨʤʘʮʽʷʤʠ ʦʙʦʣʦʥʢʠ ʩʝʨʝʜʥʴʦʾ ʪʦʚʱʠʥʠ.   

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʦʙʣʝʥʦʛʦ ʚʘʨʽʘʥʪʫ ʪʝʦʨʽʾ ʫ ʚʠʧʘʜʢʫ ʧʦʣʦʛʠʭ 

ʦʙʦʣʦʥʦʢ ʣʝʞʘʪʴ ʫ ʤʝʞʘʭ ʤʽʞ ʚʽʜʧʦʚʽʜʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʢʣʘʩʠʯʥʦʾ ʪʝʦʨʽʾ ʦʙʦʣʦʥʦʢ  ̔ʪʝʦʨʽʾ ʦʙʦʣʦʥʦʢ ʉ.ʆ. ɸʤʙʘʨʮʫʤʷʥʘ. 

ɼʣʷ ʦʙʦʣʦʥʦʢ ʟ̔ ʚʝʣʠʢʦʶ ʢʨʠʚʠʥʦʶ ( )/ 1a R=  ʟʥʘʯʝʥʥʷ 

ʥʦʨʤʘʣʴʥʠʭ ʧʝʨʝʤʽʱʝʥʴ ʟʥʘʯʥʦ ʥʠʞʯʽ ʚʽʜ ʨʽʚʥʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʧʝʨʝʤʽʱʝʥʴ ʢʣʘʩʠʯʥʦʾ ʪʝʦʨʽʾ ʦʙʦʣʦʥʦʢ.  
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ʈʆɿɼɯʃ 3 

 ʈʆɿʈɸʍʋʅʂʆɺɯ ʈɯɺʅʗʅʅʗ ɼʃʗ ʆʈʊʆʊʈʆʇʅʀʍ 

ʎʀʃɯʅɼʈʀʏʅʀʍ ʆɹʆʃʆʅʆʂ 

 

ʎʠʣʽʥʜʨʠʯʥʘ ʦʙʦʣʦʥʢʘ ʻ ʦʜʥʽʻʁ ʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ 

ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʤʦʜʝʣʝʡ ʪʦʥʢʦʩʪʽʥʥʠʭ ʥʝʩʫʯʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, 

ʚʠʛʦʪʦʚʣʝʥʠʭ ʷʢ ʟ ʪʨʘʜʠʮʽʡʥʠʭ, ʪʘʢ ʽ ʟ ʢʦʤʧʦʟʠʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ʋ ʮʠʣʽʥʜʨʠʯʥʠʭ ʦʙʦʣʦʥʢʘʭ ʚʜʘʣʦ ʧʦʻʜʥʫʶʪʴʩʷ ʧʝʨʝʚʘʛʠ, 

ʧʦʚô̫ʟʘʥʽ ʟ ʦʧʫʢʣʽʩʪʶ ʩʝʨʝʜʠʥʥʦʾ ʧʦʚʝʨʭʥʽ ʪʘ ʚʽʜʥʦʩʥʦʶ 

ʧʨʦʩʪʦʪʦʶ ʪʝʭʥʦʣʦʛʽ ʾʚʠʛʦʪʦʚʣʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʪʘʢʘ ʦʙʦʣʦʥʢʘ 

ʚʠʛʽʜʥʘ ʱʝ ʡ ʪʠʤ, ʱʦ ʧʨʠ ʧʝʚʥʠʭ ʫʤʦʚʘʭ ʟʘʢʨʽʧʣʝʥʥʷ ʢʨʘʾʚ ʾʾ 

ʨʦʟʨʘʭʫʥʢʦʚʽ ʨʽʚʥʷʥʥʷ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʜʝʨʞʘʪʠ ʪʦʯʥʽ 

ʨʦʟʚôʷʟʢʠ. 

ʋ ʣʽʪʝʨʘʪʫʨʽ ʚʽʜʦʤʦ ʜʦʩʠʪʴ ʙʘʛʘʪʦ ʚʘʨʽʘʥʪʽʚ ʧʦʙʫʜʦʚʠ 

ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʨʽʚʥʷʥʴ ʜʣʷ ʮʠʣʽʥʜʨʠʯʥʠʭ ʦʙʦʣʦʥʦʢ. 

ʌʫʥʜʘʤʝʥʪʘʣʴʥʽ ʦʩʥʦʚʠ ʾʭ ʨʦʟʨʘʭʫʥʢʫ ʟʘʢʣʘʜʝʥʽ ʚ ʨʽʚʥʷʥʥʷʭ 

ʪʠʧʫ ɺ.ɿ. ɺʣʘʩʦʚʘ [37], ɸ.ʃ. ɻʦʣʴʜʝʥʚʝʡʟʝʨʘ [42], ɼʦʥʥʝʣʘ [58], 

ʉ.ʇ. ʊʠʤʦʰʝʥʢʘ [147] ʪʘ ʽʥʰʠʭ , ʢʦʣʠ ʙʘʟʦʚʠʤʠ ʛʽʧʦʪʝʟʘʤʠ ʙʫʣʠ 

ʛʽʧʦʪʝʟʠ ʂʽʨʭʛʦʬʘ-ʃʷʚʘ. ɼʣʷ ʢʦʤʧʦʟʠʪʥʠʭ ʽ ʘʥʽʟʦʪʨʦʧʥʠʭ 

ʦʙʦʣʦʥʦʢ ʟ ʤʘʣʦʶ ʟʩʫʚʥʦʶ ʞʦʨʩʪʢʽʩʪʶ ʟʥʘʯʥʠʡ ʚʢʣʘʜ ʫ 

ʧʦʙʫʜʦʚʫ ʥʝʢʣʘʩʠʯʥʠʭ ʪʝʦʨʽʡ ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʉ.ʆ.ɸʤʙʘʨʮʫʤʷʥʦʤ 

[5], ɺ.ɺ. ɺʘʩʠʣʴʻʚʠʤ [31,32], ɸ.ʊ. ɺʘʩʠʣʝʥʢʦʤ [30],                         

ʗ.ʄ. ɻʨʠʛʦʨʝʥʢʦʤ [45-47], ɸ.ʂ. ʄʘʣʤʝʡʩʪʨʦʤ, ɺ.ʇ.ʊʘʤʫʞʝʤ  ̔

ɻ.ɸ. ʊʝʪʝʨʩʦʤ [142], ɺ.ɻ.ʇʽʩʢʫʥʦʚʠʤ [104-107] ʽ 

ʆ.ʆ. ʈʘʩʩʢʘʟʦʚʠʤ [123,124], ɹ.ʃ. ʇʝʣʝʭʦʤ ʽ ʄ.ɸ. ʉʫʭʦʨʦʣʴʩʴʢʠʤ 
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[98,99], ɯ.ʖ. ʍʦʤʦʶ [155], ɸ.ɺ. ʉʘʯʝʥʢʦʚʠʤ ʽ ɯ.ʖ.ʂʨʘʩʥʦʚʩʴʢʠʤ 

[138], ʆ.ʄ. ʋʣʴʷʰʠʥʦʶ [150] ʪʘ ʽʥʰʠʤʠ ʘʚʪʦʨʘʤʠ [43, 86,102]. 

ʊʦʚʩʪʦʩʪʽʥʥʽ ʮʠʣʽʥʜʨʠʯʥʽ ʦʙʦʣʦʥʢʠ ʟ ʘʥʽʟʦʪʨʦʧʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʥʘ ʦʩʥʦʚʽ ʨʽʚʥʷʥʴ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ ʜʦʩʠʪʴ ʜʝʪʘʣʴʥʦ 

ʨʦʟʛʣʷʥʫʪʽ ʫ ʚʽʜʦʤʠʭ ʨʦʙʦʪʘʭ ʆ.ʄ. ɻʫʟʷ ʽ ɯ.ʖ. ɹʘʙʠʯʘ [50, 51], 

ʗ.ʄ. ɻʨʠʛʦʨʝʥʢʘ ʪʘ ʡʦʛʦ ʫʯʥʽʚ [46,47]. ʆʪʨʠʤʘʥʽ ʥʠʤʠ ʨʦʟʚôʷʟʢʠ 

ʟʘʜʘʯ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʣʘʩʠʯʥʠʭ ʪʘ ʫʪʦʯʥʝʥʠʭ ʪʝʦʨʽʡ ʦʙʦʣʦʥʦʢ ʟ ʤʝʪʦʶ 

ʚʠʟʥʘʯʝʥʥʷ ʦʙʣʘʩʪʝʡ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ. ʆʩʦʙʣʠʚʦ ʮʝ ʻ ʚʘʞʣʠʚʠʤ 

ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʧʣʠʚʫ ʘʥʽʟʦʪʨʦʧʽʾ ʤʘʪʝʨʽʘʣʫ ʥʘ ʢʨʠʪʠʯʥʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. 

 

3.1. ʈʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ. ɺʠʨʘʟʠ ʜʣʷ ʟʫʩʠʣʴ ʽ ʤʦʤʝʥʪʽʚ 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ ʢʨʫʛʦʚʦʾ ʦʨʪʦʪʨʦʧʥʦʾ 

ʮʠʣʽʥʜʨʠʯʥʦʾ ʦʙʦʣʦʥʢʠ ʟ ʨʘʜʽʫʩʦʤ R  ʩʢʦʨʠʩʪʘʻʤʦʩʴ ʨʽʚʥʷʥʥʷʤʠ 

ʨʽʚʥʦʚʘʛʠ (2.27). ʇʨʠ ʮʴʦʤʫ ʙʫʜʝʤʦ ʚʚʘʞʘʪʠ, ʱʦ ʩʝʨʝʜʠʥʥʘ 

ʧʦʚʝʨʭʥʷ ʦʙʦʣʦʥʢʠ ʚʽʜʥʝʩʝʥʘ ʜʦ ʣʽʥʽʡ ʢʨʠʚʠʥʠ a ʽ b, ʷʢʽ 

ʙʫʜʫʪʴ ʚʽʜʽʛʨʘʚʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʨʦʣʴ ʪʚʽʨʥʦʾ ʽ ʥʘʧʨʷʤʥʦʾ. ɼʣʷ 

ʙʽʣʴʰʦʾ ʟʨʫʯʥʦʩʪʽ ʩʢʦʨʠʩʪʘʻʤʦʩʴ ʟʘʤʽʥʦʶ ʟʤʽʥʥʠʭ ʩʠʩʪʝʤʠ 

ʢʦʦʨʜʠʥʘʪ: ,xa=  b j= , ʜʝ x-ʚʽʜʜʘʣʴ ʪʦʯʢʠ ʚʟʜʦʚʞ ʪʚʽʨʥʦʾ ʚʽʜ 

ʧʦʯʘʪʢʦʚʦʛʦ ʧʦʧʝʨʝʯʥʦʛʦ (ʝʢʚʘʪʦʨʽʘʣʴʥʦʛʦ) ʧʝʨʝʨʽʟʫ; j ï ʢʫʪ 

ʤʽʞ ʧʦʯʘʪʢʦʚʦʶ ʽ ʙʫʜʴ-ʷʢʦʶ ʤʝʨʠʜʽʦʥʘʣʴʥʠʤʠ ʧʣʦʱʠʥʘʤʠ          

(ʨʠʩ. 3.1).  
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ʈʠʩ. 3.1. ɽʣʝʤʝʥʪ ʢʨʫʛʦʚʦʾ ʮʠʣʽʥʜʨʠʯʥʦʾ ʦʙʦʣʦʥʢʠ. 

 

ʂʦʝʬʽʮʽʻʥʪʠ ʧʝʨʰʦʾ ʢʚʘʜʨʘʪʠʯʥʦʾ ʬʦʨʤʠ ʪʘ ʛʦʣʦʚʥʽ 

ʢʨʠʚʠʥʠ ʩʝʨʝʜʠʥʥʦʾ ʧʦʚʝʨʭʥʽ ʦʙʦʣʦʥʢʠ ʙʫʜʫʪʴ ʨʽʚʥʠʤʠ: 

1xA = ,  A Rj= ,  0k
x
= ,  1/k R

j
= . 

ʇʽʜʩʪʘʚʠʚʰʠ ʟʥʘʯʝʥʥʷ ʢʦʦʨʜʠʥʘʪ ʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ʃʷʤʝ ʚ ʨʽʚʥʷʥʥʷ 

(2.27), ʦʜʝʨʞʠʤʦ ʚʠʨʘʟʠ ʜʣʷ ʟʫʩʠʣʴ ʽ ʤʦʤʝʥʪʽʚ, ʷʢ ʽ ʚ (2.19): 

   
12

( )je n e *= + +ʭ ʭ ʭ ʭN B N , ( )x j ; 

12
( )jk n k *= + +ʭ ʭ ʭ ʭM D M , ( )x j ;               (3.1)  

                              
12

2j je=ʭ ʭN G h ,  
66j jk=ʭ ʭM D , 

  

5

4
e y= =x ʭ ʭz x xQ K K , ( )x j . 

( ) ( )* * 21 1
12 2 1 1 12 1 1 22 , 0,4 ;x x x x

D D
N w A h q M w A h q

R R
k n e n= + + Ö Ö = + + Ö Ö

( ) ( )* * 22 2
2 1 1 1 1 22 , 0,4 ;

D D
N w A h q M w A h q

R R
j j j jk e= - + Ö Ö = - + Ö Ö 
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ʋ ʬʦʨʤʫʣʘʭ (3.2) ʩʪʘʣʽ , , ( , )j=ʽ ʽB D i x  ʪʘʢʽ ʞ, ʷʢ ʽ ʚ 

ʬʦʨʤʫʣʘʭ (2.19), ʘ ʚʠʨʘʟʠ ʜʣʷ ʩʪʘʣʠʭ ,K K
x j

 ʩʧʨʦʱʫʶʪʴʩʷ:    

13

4

3
K G h

x
= ,   

23

4

3
K G h
j
= . 

ʇʽʜʩʪʘʚʠʚʰʠ ʫ ʟʘʣʝʞʥʦʩʪʽ (2.15) ʜʣʷ ʢʦʤʧʦʥʝʥʪ ʚʝʢʪʦʨʘ 

ʧʝʨʝʤʽʱʝʥʥ ̫ʚʠʨʘʟʠ ʜʣʷ ʫʟʘʛʘʣʴʥʝʥʠʭ ʢʫʪʽʚ ʧʦʚʦʨʦʪʫ ʥʦʨʤʘʣʝʡ  

4

5
x x

w

x
g y

µ
= -

µ
,  ( )

2

2

1 4 5
1 ,

5 12
j j

µ
g y

µj
= - Ö + - Ö

v w h

R R R
 

ʜʣʷ ʚʠʧʘʜʢʫ ʮʠʣʽʥʜʨʠʯʥʦʾ ʦʙʦʣʦʥʢʠ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ:  

( ) ( )
3

2
, , , ;

3
x

w z
U x z u x z z

x h
j j y

å õµ
= - + -æ ö

µ ç ÷

( ) ( ) ( )
3

2

1
, , (1 ) , , ;

3
x

z w z
V x z v x z z f z

R R h
jj j y y

j

å õµ
= + - + - +æ ö

µ ç ÷
 

( ) ( ) ( )

( ) ( )

2 4

1 2 2

3

3 3 3

2

1 2 1 2

3 1
, , , 3.2

8 16

1
,

2

T T

x x

q q qz z
W x z w x z

E h E h E

A A z A A zj j

j j

e e k k

= + + - -

- + - +

ʜʝ  
2

1 1 4 1
( )

5

T

T w
v

R R R

j j

j

g y
k

j j j j

µ µµ µ
= =- - +
µ µ µ µ

; 

2

2

4

5

T
T x x
x

w

x x x

g y
k

µ µµ
= =- +
µ µ µ

; ( ), ( ) ;
3

z h z h
f z

R h R
j jy y

Ö
= -  

2 2

3 33 , 3x u h v hjy y=- =- -ʬʫʥʢʮʽʾ ʧʦʧʝʨʝʯʥʦʛʦ ʟʩʫʚʫ (ʢʫʪʠ 

ʟʩʫʚʫ) ʧʦʧʝʨʝʯʥʠʭ ʧʝʨʝʨʽʟʽʚ ʦʙʦʣʦʥʢʠ. 

ʋ ʬʦʨʤʫʣʘʭ (3.2) ʧʽʜʢʨʝʩʣʝʥʽ ʯʣʝʥʠ (ʜʣʷ w w¹ ) 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʣʘʩʠʯʥʽʡ ʪʝʦʨʽʾ ʪʦʥʢʠʭ ʦʙʦʣʦʥʦʢ ʂʽʨʭʛʦʬʘ-ʃʷʚʘ. 
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ʈʝʰʪʘ ʚʠʨʘʟʽʚ ʫ ʬʦʨʤʫʣʽ (3.3) ʜʣʷ W ʻ ʫʪʦʯʥʝʥʥʷʤ ʜʦ 

ʥʝʢʣʘʩʠʯʥʦʾ ʤʦʜʝʣʽ [68,163,181] ʽ ʚʨʘʭʦʚʫʶʪʴ ʝʬʝʢʪ ʇʫʘʩʩʦʥʘ. 

ʌʦʨʤʫʣʠ, ʢʦʪʨʽ ʧʦʚôʷʟʫʶʪʴ ʢʦʤʧʦʥʝʥʪʠ ʜʝʬʦʨʤʘʮʽʾ 

ʩʝʨʝʜʠʥʥʦʾ ʧʦʚʝʨʭʥʽ ʦʙʦʣʦʥʢʠ, ʱʦ ʚʭʦʜʷʪʴ ʫ (3.2), ʟ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʝʨʝʤʽʱʝʥʴ (3.3), ʤʘʶʪʴ ʚʠʛʣʷʜ: 

                     

{ , } { , }u
x x xx

µ
e k g

µ
= ;  

1 w

R R

µn
e
j µj
= + ; 

1 u

x x x R
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e w w
j j µ µj
= + ¹ + ;  
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e y
j j
= ;           (3.3) 
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k
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h
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1 x
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k t t
j j µ µj
= + ¹ + ; 
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3 1
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q Aw w
w w A

E h x R j

å õµ µ
= + + +æ ö

µ µç ÷
 

ʈʽʚʥʷʥʥʷ ʥʝʨʦʟʨʠʚʥʦʩʪʽ (2.22) ʫ ʚʠʧʘʜʢʫ ʮʠʣʽʥʜʨʠʯʥʦʾ 

ʦʙʦʣʦʥʢʠ ʜʝʱʦ ʩʧʨʦʱʫʶʪʴʩʷ: 

( )
2

2

2 2 2

1 1 x

x

x x

R x R R x

j j

g

k µ eµ e µeµ
e

µ µj µ µj
+ + = +;           (3.4) 

                        

1 x x
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g jg
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µe µew
t t

µj µ
+ = + +. 

 



 

86 

 

ʅʘʧʨʫʞʝʥʥʷ ʫ ʧʦʧʝʨʝʯʥʠʭ ʧʝʨʝʨʽʟʘʭ ʮʠʣʽʥʜʨʠʯʥʦʾ 

ʦʙʦʣʦʥʢʠ ʟʘʧʠʩʫʶʪʴʩʷ ʯʝʨʝʟ ʚʥʫʪʨʽʰʥʽ ʟʫʩʠʣʣʷ  ̔ʤʦʤʝʥʪʠ (ʟ 

ʪʦʯʥʽʩʪʶ ʜʦ ʚʝʣʠʯʠʥ 2 2/h Ra ) ʫ ʚʠʛʣʷʜʽ: 
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ʆʪʨʠʤʘʥʽ ʚʠʨʘʟʠ ʜʣʷ ʥʦʨʤʘʣʴʥʠʭ ,x js s  ̔ʜʦʪʠʯʥʦʛʦ xjt  

ʥʘʧʨʫʞʝʥʴ, ʜʦʜʘʪʢʦʚʦ ʜʦ ʚʞʝ ʚʽʜʦʤʠʭ ʬʦʨʤʫʣ [163], ʤʘʶʪʴ 
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ʯʣʝʥʠ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʚʧʣʠʚ ʝʬʝʢʪʫ ʇʫʘʩʩʦʥʘ ʪʘ ʧʦʧʝʨʝʯʥʠʭ 

ʥʦʨʤʘʣʴʥʠʭ ʥʘʧʨʫʞʝʥʴ. 

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʦʨʤʫʣʠ ʜʣʷ ʥʘʧʨʫʞʝʥʴ (3.5)  ̔

ʜʝʬʦʨʤʘʮʽʡ (3.3), ʟʘʧʠʰʝʤʦ ʚʠʨʘʟ (2.24) ʜʣʷ ʚʘʨʽʘʮʽʾ 

ʧʦʪʝʥʮʽʘʣʴʥʦʾ ʝʥʝʨʛʽʾ 
eʇ  ʫ ʚʠʧʘʜʢʫ ʮʠʣʽʥʜʨʠʯʥʦʾ ʦʙʦʣʦʥʢʠ 

ʯʝʨʝʟ ʫʟʘʛʘʣʴʥʝʥʽ ʟʫʩʠʣʣʷ ʪʘ ʜʝʬʦʨʤʘʮʽʾ , ,de dk ʪʘ dy 

2

[ (3.6)

4 2
( )] ( ) ,

5 5

h

e x x z z x x xz xz z z

S h

x x x x x x
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ʇ e e e e e e

H zdzd dx N N N M M

M Q Q Rd dx h Q R dL

j j j j j j

j j j j j j j

j j j j j

d s d s d s d t d t d t d

j de de de dk dk

dk dy dy j dk dk

-

è ø= + + + + + ³ê ú

³ = + + + + +

+ + + + +

ñññ

ññ

ñ

ʜʝ  L ï ʤʝʞʘ ʢʦʥʪʫʨʫ S, n ï ʥʦʨʤʘʣʴ ʜʦ ʢʦʥʪʫʨʫ S; x x xN N Ne= - ; 

N N Nej j j= - ; n xQ Q l Q mj= Ö + Ö; cos( , )l n x= , cos( , )m nj=  - 

ʥʘʧʨʷʤʥʽ ʢʦʩʠʥʫʩʠ ʥʦʨʤʘʣʽ. 

ʊʫʪ ʽ ʥʘʜʘʣʽ ʦʧʝʨʘʮʽʷ ʚʘʨʽʶʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʘʩ ̫ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʬʦʨʤʫʣ ʽʥʪʝʛʨʫʚʘʥʥʷ ʟʘ ʯʘʩʪʠʥʘʤʠ [98]: 
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S L

u u
P Q Rd dx Pl Q m udL

x R
d d j d
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µ µ
+ = + Ö -

µ µññ ñ    
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( ) ; ( ) ( ).
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P Q u
uRd dx u

x R x x
d j d d
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µ µ µ µ
- + =
µ µ µ µññ  

ɿʘ ʥʝʟʘʣʝʞʥʽ ʝʢʩʪʨʝʤʘʣʽ ʫ ʚʘʨʽʘʮʽʡʥʦʤʫ ʨʽʚʥʷʥʥʽ (3.6) 

ʚʠʙʨʘʥʽ ʫʟʘʛʘʣʴʥʝʥʽ ʧʝʨʝʤʽʱʝʥʥʷ , , , ,xu v w jy y. ʊʦʜʽ ʧʦʜʘʣʴʰʝ 



 

88 

 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʦʨʤʫʣ ʽʥʪʝʛʨʫʚʘʥʥʷ ʟʘ ʯʘʩʪʠʥʘʤʠ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʪʘʢʦʛʦ ʚʠʨʘʟʫ ʜʣʷ ʚʘʨʽʘʮʽʾ ʧʦʪʝʥʮʽʘʣʴʥʦʾ ʝʥʝʨʛʽʾ  

1 1
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ʜʝ  xn n xN N l N mj= + ;  n nN N l N mj j= + ;  xn n xM M l M mj= + ;    

     n nM M l M mj j= + ; 
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µ
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µ
 ï ʫʟʘʛʘʣʴʥʝʥʽ ʢʫʪʠ ʧʦʚʦʨʦʪʫ 

ʥʦʨʤʘʣʽ ʜʦ ʩʝʨʝʜʠʥʥʦʾ ʧʦʚʝʨʭʥʽ ʦʙʦʣʦʥʢʠ. 

ɺʝʣʠʯʠʥʘʤʠ ʟ ʟʽʨʦʯʢʘʤʠ ʧʦʟʥʘʯʝʥʽ ʟʫʩʠʣʣʷ, ʱʦ ʜʽʶʪʴ ʥʘ 

ʢʦʥʪʫʨʽ ʦʙʦʣʦʥʢʠ. ɼʨʫʛʠʡ ʯʣʝʥ ʚʘʨʽʘʮʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ (2.17) 

(ʚʘʨʽʘʮʽʷ ʨʦʙʦʪʠ ʦʙôʻʤʥʠʭ  ̔ ʧʦʚʝʨʭʥʝʚʠʭ ʩʠʣ Ad ), ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʧʝʨʝʜʥʽʭ ʜʦʧʫʱʝʥʴ  ̔ʟ ʪʦʯʥʽʩʪʶ ʜʦ ʚʝʣʠʯʠʥʠ 

2 2/h RaÖ , ʫ ʚʠʧʘʜʢʫ ʮʠʣʽʥʜʨʠʯʥʦʾ ʦʙʦʣʦʥʢʠ ʟʚʦʜʠʪʴʩʷ ʜʦ 

ʚʠʨʘʟʫ  

z

S

A q wdSd d=ññ ,    (3.8) 
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ʜʝ 
2 12 /zq q q h R= + . 

ʇʨʠʡʤʘʶʯʠ ʚʽʨʪʫʘʣʴʥʽ ʧʝʨʝʤʽʱʝʥʥʷ , , ,xu v jd d dy dy ʪʘ 

wd  ʥʝʟʘʣʝʞʥʠʤʠ, ʚʚʘʞʘʻʤʦ, ʱʦ ʨʽʚʥʽʩʪʴ (3.7) ʙʫʜʝ 

ʩʧʨʘʚʝʜʣʠʚʦʶ ʪʽʣʴʢʠ ʟʘ ʫʤʦʚʠ ʨʽʚʥʦʩʪʽ ʥʫʣʶ ʾʭ ʤʥʦʞʥʠʢʽʚ. 

ʇʨʠʨʽʚʥʷʚʰʠ ʮʽ ʤʥʦʞʥʠʢʠ ʜʦ ʥʫʣʷ, ʦʪʨʠʤʘʻʤʦ ʨʽʚʥʷʥʥʷ 

ʨʽʚʥʦʚʘʛʠ (ʚ ʟʫʩʠʣʣʷʭ  ̔ʤʦʤʝʥʪʘʭ):  
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Q NQ
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zx R R

j j
µµ

µ µj
+ - =-, 

ʜʝ      
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h
Q Q

R
j j
= - Ö
å õ
æ ö
ç ÷

, 

ʘ ʪʘʢʦʞ ʧôʷʪʴ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ ʥʘ ʢʦʞʥʦʤʫ ʟ ʢʨʘʾʚ  ʧʦʙʫʜʦʚʘʥʦʾ 

ʤʦʜʝʣʽ ʦʨʪʦʪʨʦʧʥʠʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʦʙʦʣʦʥʦʢ: 

* *( ) 0; ( ) 0;xn xn n nN N u N N vj jd d- = - = *( ) 0;xn xn xM M dg- =  

  * *( ) 0; ( ) 0.n n x n nM M Q Q wj jdg d- = - =  (3.10) 

ɿʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʷʢʠʡ ʤʥʦʞʥʠʢ ʢʦʞʥʦʾ ʟ ʨʽʚʥʦʩʪʝʡ (3.10) 

ʧʦʢʣʘʜʘʻʪʴʩʷ ʨʽʚʥʠʤ ʥʫʣʶ, ʦʪʨʠʤʘʻʤʦ ʩʪʘʪʠʯʥʽ ʯʠ ʛʝʦʤʝʪʨʠʯʥʽ 

ʛʨʘʥʠʯʥʽ ʫʤʦʚʠ. 
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ʂʦʤʙʽʥʫʶʯʠ ʜʚʽ ʛʨʫʧʠ ʫʤʦʚ (3.10), ʤʘʻʤʦ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʥʫʚʘʪʠ ʨʦʟʨʘʭʫʥʦʢ ʦʙʦʣʦʥʦʢ ʽʟ ʨʽʟʥʠʤʠ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ 

ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʥʘ ʢʦʥʪʫʨʽ. ʂʽʣʴʢʽʩʪʴ ʫʤʦʚ ʟʘʚʞʜʠ ʚʽʜʧʦʚʽʜʘʻ 

ʢʽʣʴʢʦʩʪʽ ʨʽʚʥʷʥʴ ʨʽʚʥʦʚʘʛʠ (3.9), ʪʦʙʪʦ ʧôʷʪʠ. ʅʘʧʨʠʢʣʘʜ, ʫʤʦʚʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʢʨʘʶ ʦʙʦʣʦʥʢʠ ʧʨʠ =x const ʧʦʚʥʽʩʪʶ 

ʟʘʜʦʚʦʣʴʥʷʶʪʴʩʷ ʧôʷʪʴʤʘ ʩʪʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ: 

* * * * *; ; ; ; .x x x x x x x x x xN N N N M M M M Q Qj j j j= = = = =   (3.11) 

ʋʤʦʚʘ ʞʦʨʩʪʢʦʛʦ ʟʘʢʨʽʧʣʝʥʥʷ ʢʨʘʶ ʦʙʦʣʦʥʢʠ ʧʦʚʥʽʩʪʶ 

ʦʧʠʩʫʻʪʴʩʷ ʧôʷʪʴʤʘ ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʫʤʦʚʘʤʠ: 

0jg g= = = = =xu v w .                           (3.12) 

ɿʤʽʰʘʥʠʤʠ ʫʤʦʚʘʤʠ (ʛʝʦʤʝʪʨʠʯʥʠʤʠ ʪʘ ʩʪʘʪʠʯʥʠʤʠ) 

ʤʦʞʫʪʴ ʙʫʪʠ ʦʧʠʩʘʥʽ ʫʤʦʚʠ ʰʘʨʥʽʨʥʦʛʦ ʦʙʧʠʨʘʥʥʷ: 

0; 0.x xN M v w jg= = = = =               (3.13) 

ɺʠʧʘʜʦʢ ʚʽʣʴʥʦʛʦ ʦʙʧʠʨʘʥʥʷ ʤʦʞʝ ʦʧʠʩʫʚʘʪʠʩʷ ʜʝʱʦ 

ʽʥʰʠʤʠ ʫʤʦʚʘʤʠ: 

0; 0.x x x xN N M M wj j= = = = =  (3.14) 

ʋ ʚʠʧʘʜʢʫ ʟʘʤʢʥʝʥʦʾ ʮʠʣʽʥʜʨʠʯʥʦʾ ʦʙʦʣʦʥʢʠ (ʜʦʚʞʠʥʦʶ l) 

ʟʘʧʠʩʘʥʽ ʫʤʦʚʠ ʤʘʶʪʴ ʚʨʘʭʦʚʫʚʘʪʠʩʴ ʥʘ ʾʾ ʢʨʘʷʭ / 2x l=° . 

ɿʛʽʜʥʦ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ɺ.ɺ. ɺʘʩʠʣʴʻʚʘ ʪʘ ʉ.ɸ. ʃʫʨôʻ [32] 

ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʥʘʚʝʜʝʥʽ ʛʨʘʥʠʯʥʽ ʫʤʦʚʠ, ʷʢʽ ʦʪʨʠʤʘʥʽ 

ʚ ʨʝʟʫʣʴʪʘʪʽ ʤʽʥʽʤʽʟʘʮʽʾ ʬʫʥʢʮʽʦʥʘʣʫ ʃʘʛʨʘʥʞʘ, ʻ ʫʤʦʚʘʤʠ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʫʟʛʦʜʞʝʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʦʾ ʤʦʜʝʣʽ ʦʙʦʣʦʥʦʢ. 
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 ʈʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ (2.28) ʚ ʫʟʘʛʘʣʴʥʝʥʠʭ ʧʝʨʝʤʽʱʝʥʥʷʭ ʜʣʷ 

ʦʨʪʦʪʨʦʧʥʦʾ ʮʠʣʽʥʜʨʠʯʥʦʾ ʦʙʦʣʦʥʢʠ ʟʘʣʠʰʘʶʪʴʩʷ ʪʘʢʠʤʠ ʞ 

ʩʢʣʘʜʥʠʤʠ, ʷʢ ʽ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ. ʈʘʟʦʤ ʟ ʪʠʤ, ʫ ʚʠʧʘʜʢʫ 

ʦʩʴʦʚʦʾ ʩʠʤʝʪʨʽʾ ʨʽʚʥʷʥʥʷ ʟʥʘʯʥʦ ʩʧʨʦʱʫʶʪʴʩʷ ʽ ʤʘʶʪʴ ʚʠʛʣʷʜ: 

( )
2

12 1 12 2

12

1 3

;
2

d u dw d q q h
A

dx R dx dx E E R

n n
+ =- Ö + Ö 

( ) ( )
3 2

12 1 1 2

3 2

3 1

4 3
1 ; (3.15)
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d w d d d q A q
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x dx R R dx

nt
j

- Ö + =( ) ( )
2

2

2 1 22

3

1 2 1 .
h E h

q q A
R E R

- - - -

 

 

 ʊʫʪ   4 5 2
2

Ů D /( K ), B E h.
x x x j
= =  

ʈʦʟʚ'ʷʟʫʶʯʠ ʩʠʩʪʝʤʫ ʨʽʚʥʷʥʴ (3.15) ʚʽʜʥʦʩʥʦ ʨʘʜʽʘʣʴʥʦʛʦ 

ʧʝʨʝʤʽʱʝʥʥʷ w  ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʥʘ ʦʙʦʣʦʥʢʫ ʜʽʻ ʨʦʟʧʦʜʽʣʝʥʝ 

ʩʪʠʩʢʫʶʯʝ ʥʘʚʘʥʪʘʞʝʥʥʷ q q+= , 0q-= , ʦʪʨʠʤʘʻʤʦ ʪʘʢʝ 

ʨʦʟʨʘʭʫʥʢʦʚʝ ʨʽʚʥʷʥʥʷ ʦʩʝʩʠʤʝʪʨʠʯʥʦʾ ʟʘʜʘʯʽ ʜʣʷ ʦʨʪʦʪʨʦʧʥʦʾ 

ʮʠʣʽʥʜʨʠʯʥʦʾ ʦʙʦʣʦʥʢʠ: 

4

04 2 2 2
4 01 12

2 2 2

1

3
1 1 ,

5

x x
x x

x

ɸ v Nd w d d d q
w q

dx D RDhɽdx dx dx
x

l
l e e
å õ å õ

+ - =- - - -æ ö æ ö
ç ÷ ç ÷

   

(3.16) 

ʜʝ   ( )
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3

1 1 ;x

Eh h
A

R E R
l= + - -   3 3

40
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9
E E=   4 2

2

2
;

x

E h

D R
l=  

1 12
01 1

3

5

6

hE v
A A

RE
= + ; 

2 2 121 2 1/ ;A A Aɽ En= -  0

xN  ï ʜʝʷʢʘ ʩʪʘʣʘ, ʷʢʘ ʟʘ 

ʨʦʟʤʽʨʥʽʩʪʶ ʝʢʚʽʚʘʣʝʥʪʥʘ ʚʝʣʠʯʠʥʽ ʧʦʟʜʦʚʞʥʴʦʾ ʩʠʣʠ . 
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ɿʘʛʘʣʴʥʽ ʨʽʚʥʷʥʥʷ ʨʽʚʥʦʚʘʛʠ ʜʣʷ ʪʨʘʥʩʚʝʨʩʘʣʴʥʦ-ʽʟʦʪʨʦʧʥʦʾ 

ʮʠʣʽʥʜʨʠʯʥʦʾ ʦʙʦʣʦʥʢʠ, ʚʠʨʘʞʝʥʽ ʯʝʨʝʟ ʬʫʥʢʮʽʾ ʥʘʧʨʫʞʝʥʴ ʽ 

ʧʝʨʝʤʽʱʝʥʴ, ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟ ʚʽʜʧʦʚʽʜʥʠʭ ʨʽʚʥʷʥʴ (2.32)-(2.34) 

ʫ ʚʠʛʣʷʜʽ: 

2

1
2 2 ;F Eh w K w h q

k k
n

t
¡ ¡ ¡¡D - D - D = Ö D

 

                
2D w F F K R w

k k
d e d

n t
-¡ ¡ ¡DD + D - ÖDD - Ö Ö = 

=
1 0 2 1 1

( ) ( )q q A q k q
k kR

e
d n
g

¡
¡Ö + D + D + D -;           (3.17) 
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n
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K
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¡
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e
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5 1(1 )
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h
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R
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2
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h
A

n
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¡=

-
 ; 
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2 5 1
;

2 1

K
k

kD v R

µ

µj

¡
= D =

-
,   ( )

2 2

2 2 2

1
k

R x R

µ n µ

µ µj
¡D = - , 

2 2

2 2 2

1

x R

µ µ

µ µj
D= + , 

2

2

1

k R x

µ

µ
D = , 

2

1

R
¡D =D+. 

ʗʢʱʦ ʚ ʩʠʩʪʝʤʽ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ (3.17) ʧʦʢʣʘʩʪʠ 

ʨʽʚʥʠʤ ʥʫʣʶ ʜʝʷʢʽ ʯʣʝʥʠ, ʢʦʝʬʽʮʽʻʥʪʠ ʪʘ ʦʧʝʨʘʪʦʨʠ, ʱʦ 

ʚʨʘʭʦʚʫʶʪʴ ʧʦʧʝʨʝʯʥʝ ʦʙʪʠʩʥʝʥʥʷ ʪʘ ʝʣʝʤʝʥʪʠ ʥʝʧʦʣʦʛʦʩʪʽ 

ʦʙʦʣʦʥʢʠ ( 0)v k kve e¡ ¡ ¡¡ ¡= = =D =D ¹, ʪʦ ʤʠ ʦʪʨʠʤʘʻʤʦ ʩʠʩʪʝʤʫ 

ʨʽʚʥʷʥʴ ʜʣʷ ʧʦʣʦʛʠʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʦʙʦʣʦʥʦʢ ʪʠʧʫ ʉ. ʊʠʤʦʰʝʥʢʘ 

[98]. 
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ʇʨʠ ʨʦʟʚôʷʟʫʚʘʥʥʽ ʢʦʥʢʨʝʪʥʠʭ ʟʘʜʘʯ ʜʣʷ ʮʠʣʽʥʜʨʠʯʥʦʾ 

ʦʙʦʣʦʥʢʠ ʚʽʜʢʨʠʪʦʛʦ ʧʨʦʬʽʣʶ ʥʘ ʢʦʞʥʦʤʫ ʟ ʾʾ ʢʨʘʾʚ ʥʝʦʙʭʽʜʥʦ 

ʟʘʜʦʚʦʣʴʥʠʪʠ ʩʝʤʠ ʦʜʥʦʨʽʜʥʠʤ ʛʨʘʥʠʯʥʠʤ ʫʤʦʚʘʤ, ʷʢʽ ʣʝʛʢʦ 

ʬʦʨʤʫʶʪʴʩʷ ʟ ʫʤʦʚ (3.10): 

0xN ud = ,  0xN vjd= ,  0xQ wd = ,  0x xM dg= , 

0xM j jdg= ,   0x xM dy= ,   0xM j jdy= .           (3.18) 

ʇʦʨʷʜʦʢ ʬʦʨʤʫʚʘʥʥʷ ʚʘʨʽʘʮʽʡʥʠʭ ʨʽʚʥʦʩʪʝʡ ʢʦʥʢʨʝʪʥʠʭ 

ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ ʟ̔ ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ ʪʘʢʠʡ ʩʘʤʠʡ, ʷʢ ʽ ʜʣʷ 

ʦʙʦʣʦʥʦʢ ʜʦʚʽʣʴʥʦʾ ʢʦʥʬʽʛʫʨʘʮʽʾ. ɼʣʷ ʚʠʧʘʜʢʫ ʟʘʤʢʥʫʪʦʾ ʚ 

ʥʘʧʨʷʤʢʫ j ʮʠʣʽʥʜʨʠʯʥʦʾ ʦʙʦʣʦʥʢʠ ʪʘʢʠʤ ʫʤʦʚʘʤ ʧʦʪʨʽʙʥʦ 

ʟʘʜʦʚʦʣʴʥʷʪʠ ʥʘ ʢʦʞʥʦʤʫ ʟ ʾʾ ʪʦʨʮʽʚ 0x=  ʽ x=  (  ï ʜʦʚʞʠʥʘ 

ʦʙʦʣʦʥʢʠ). 

 

3.2. ʆʩʝʩʠʤʝʪʨʠʯʥʘ ʟʘʜʘʯʘ ʜʣʷ ʟʘʤʢʥʫʪʦʾ 

ʮʠʣʽʥʜʨʠʯʥʦʾ ʦʙʦʣʦʥʢʠ 

ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʜʽʶʪʴ ʥʘ 

ʮʠʣʽʥʜʨʠʯʥʫ ʦʙʦʣʦʥʢʫ, ʘ ʪʘʢʦʞ ʫʤʦʚʠ ʟʘʢʨʽʧʣʝʥʥʷ ʥʘ ʾʾ ʢʽʥʮʷʭ 

ʥʝ ʟʘʣʝʞʘʪʴ ʚʽʜ ʢʫʪʦʚʦʾ ʢʦʦʨʜʠʥʘʪʠ j. ʊʦʜʽ, ʚʥʘʩʣʽʜʦʢ ʩʠʤʝʪʨʽʾ  

ʚʝʣʠʯʠʥʠ 0n y
j j
g= = ¹, ʘ ʚʝʣʠʯʠʥʠ  ,u

x
g ʽ 

x
y ʟʘʣʝʞʘʪʴ 

ʪʽʣʴʢʠ ʚʽʜ ʢʦʦʨʜʠʥʘʪʠ x .  

ʋ ʚʠʧʘʜʢʫ ʪʨʘʥʩʚʝʨʩʘʣʴʥʦ-ʽʟʦʪʨʦʧʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, 

ʚʠʢʣʶʯʠʚʰʠ ʟ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ (3.5) ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʧʝʨʝʤʽʱʝʥʥʷ 

u  ʽ ʧʝʨʝʤʽʱʝʥʥʷ tw , ʦʜʝʨʞʠʤʦ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ  

w  ʪʘʢʝ ʨʽʚʥʷʥʥʷ: 
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ʊʫʪ           
( )2

4

2 2 2

3 12Eh

DR h R

n
l

-
= ¹ ; 2 2 4

6
2

5

E
g R

G
el-= =

¡
.     

ʃʽʚʘ ʯʘʩʪʠʥʘ ʦʜʝʨʞʘʥʦʛʦ ʨʽʚʥʷʥʥʷ ʧʦʚʥʽʩʪʶ ʩʧʽʚʧʘʜʘʻ ʟ 

ʚʽʜʦʤʠʤʠ ʨʽʚʥʷʥʥʷʤʠ ʜʣʷ ʮʠʣʽʥʜʨʠʯʥʦʾ ʦʙʦʣʦʥʢʠ [98]. ʇʨʘʚʘ 

ʯʘʩʪʠʥʘ, ʢʨʽʤ ʜʝʬʦʨʤʘʮʽʾ ʧʦʧʝʨʝʯʥʦʛʦ ʟʩʫʚʫ, ʚʨʘʭʦʚʫʻ ʚʧʣʠʚ 

ʚʝʣʠʯʠʥ 
z
s  ʽ 

z
e. ɼʣʷ ʥʝʡʪʨʘʣʽʟʘʮʽʾ ʮʴʦʛʦ ʚʧʣʠʚʫ ʜʦʩʪʘʪʥʴʦ 

ʧʦʢʣʘʩʪʠ: 
1

0q =  ʽ / 0E E¡= .  

ʑʦʙ ʜʦʩʣʽʜʠʪʠ ʪʦʯʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʦʛʦ ʚʘʨʽʘʥʪʫ ʪʝʦʨʽʾ, 

ʧʦʨʽʚʥʷʻʤʦ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʠ ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ ʟʘʜʘʯʽ ʟ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʥʰʠʭ ʪʝʦʨʽʡ, ʘ ʪʘʢʦʞ ï ʟ̔ ʪʦʯʥʠʤ ʨʦʟʚóʷʟʢʦʤ 

ʪʨʠʚʠʤʽʨʥʦʾ ʟʘʜʘʯʽ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ. 

ʈʦʟʛʣʷʥʝʤʦ ʟʛʠʥ ʮʠʣʽʥʜʨʠʯʥʦʾ ʦʙʦʣʦʥʢʠ ʧʽʜ ʜʽʻʶ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʠʩʢʫ, ʢʦʪʨʠʡ ʟʤʽʥʶʻʪʴʩʷ ʟʘ ʟʘʢʦʥʦʤ 

sinq q x
n
l-= Ö ,  /n

n
l p=     0q+= ,               (3.20) 

ʜʝ q- ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦʩʝʨʝʜʠʥʽ ʦʙʦʣʦʥʢʠ. 

ɺ ʩʠʣʫ (2.11), ʜʣʷ ʚʘʥʪʘʞʥʠʭ ʯʣʝʥʽʚ ʙʫʜʝʤʦ ʤʘʪʠ 

1
sin

2

q
q x

n
l=- ,    sin

2
q q x

n
l= Ö .                    (3.21) 
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ɹʫʜʝʤʦ ʚʚʘʞʘʪʠ, ʱʦ ʥʘ ʢʨʘʷʭ ʦʙʦʣʦʥʢʠ 0,= =x x  

ʚʠʢʦʥʫʶʪʴʩʷ ʫʤʦʚʠ ʰʘʨʥʽʨʥʦʛʦ ʟʘʢʨʽʧʣʝʥʥʷ (3.13). ɼʣʷ ʾʭ 

ʪʦʪʦʞʥʴʦʛʦ ʟʘʜʦʚʦʣʝʥʥʷ ʜʦʩʠʪʴ ʚʟʷʪʠ ʚʠʨʘʟ ʜʣʷ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʧʨʦʛʠʥʫ ʫ ʚʠʛʣʷʜʽ  

0
sinw w x

n
l= .                                        (3.22) 

ʇʽʜʩʪʘʚʠʚʰʠ ʚʠʨʘʟʠ (3.21) ʽ (3.22) ʫ ʨʽʚʥʷʥʥʷ (3.19), ʟʘ ʫʤʦʚʠ 

0 0,N
x
=  ʦʜʝʨʞʠʤʦ 

[]

2

2

0

2
2

2

[(1 )(1 (1 )
2

9
) (0,6 (1 ) 0,5 )],

40

qR h
w

nEh R

Dh E R En

R E ER h E

l e n

l
n n n

¡¡= + - - -
ÖÖÖ

¡¡- - + Ö -
¡ ¡

 

 (3.23) 

ʜʝ ʚʠʢʦʨʠʩʪʘʥʦ ʧʦʟʥʘʯʝʥʥʷ 2 4 4[ ] 1 / .
n n
el l lÖÖÖ = + + 

ɿʨʦʙʠʤʦ ʧʦʨʽʚʥʷʥʥʷ ʯʠʩʣʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʜʝʨʞʘʥʠʭ ʟʘ 

ʬʦʨʤʫʣʦ  ʁ(3.23), ʟ ʪʦʯʥʠʤ ʨʦʟʚôʷʟʢʦʤ ʧʨʦʩʪʦʨʦʚʦʾ ʟʘʜʘʯʽ ʪʝʦʨʽʾ 

ʧʨʫʞʥʦʩʪʽ [30,46,47].  

ʋ ʧʽʜʨʘʭʫʥʢʘʭ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʪʘʢʽ ʟʥʘʯʝʥʥʷ ʚʠʭʽʜʥʠʭ 

ʜʘʥʠʭ:  
R
=2;   

2

R

h
=3, 4, 5, 10; 20;   

E

G
=
¡

2, 6; 20;  
0

/R =60, 20;

n n¡¡= =0,3 ʽ ʨʽʟʥʠʭ / 2nhd= ; (
0
ï ʦʜʠʥʠʮʷ ʜʦʚʞʠʥʠ).  

ɺʝʣʠʯʠʥʠ ʚʽʜʥʦʩʥʦʛʦ ʨʘʜʽʘʣʴʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ 1

0
/w w qE-= Ö 

ʜʣʷ ʽʟʦʪʨʦʧʥʦʾ ʦʙʦʣʦʥʢʠ (ʧʨʠ
0

/ 60R = ) ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 3.1.     

ɸʥʘʣʽʟ ʯʠʩʣʦʚʠʭ ʜʘʥʠʭ ʪʘʙʣ. 3.1 ʧʦʢʘʟʫʻ, ʱʦ ʜʣʷ 1n=  

ʟʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʦʛʦ ʨʘʜʽʘʣʴʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ w  ʩʝʨʝʜʠʥʥʦʾ 
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ʧʦʚʝʨʭʥʽ ʦʙʦʣʦʥʢʠ, ʟʥʘʡʜʝʥʽ ʟʘ ʬʦʨʤʫʣʦ  ʁ(3.23) ʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʦʯʥʦʛʦ ʨʦʟʚôʷʟʢʫ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ ʧʦʚʥʽʩʪʶ ʩʧʽʚʧʘʜʘʶʪʴ. ʈʘʟʦʤ 

ʟ ʪʠʤ, ʫʪʦʯʥʝʥʽ ʪʝʦʨʽʾ ʪʠʧʫ ʉ. ʊʠʤʦʰʝʥʢʘ [31, 98] ʫ ʮʠʭ 

ʚʠʧʘʜʢʘʭ ʜʘʶʪʴ ʨʝʟʫʣʴʪʘʪʠ, ʷʢʽ ʤʘʡʞʝ ʥʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ 

ʚʽʜʧʦʚʽʜʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʢʣʘʩʠʯʥʦʾ ʪʝʦʨʽʾ ʦʙʦʣʦʥʦʢ ʂʽʨʭʛʦʬʘ-

ʃʷʚʘ. 

ʊʘʙʣʠʮʷ 3.1 

ɿʥʘʯʝʥʥʷ ʚʽʜʥʦʩʥʠʭ ʧʝʨʝʤʽʱʝʥʴ w  ʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʪʦʚʱʠʥʠ ʪʘ ʤʦʜʝʣʽ ʦʙʦʣʦʥʢʠ 

2h

R
 ;nd 

ʊʦʯʥʠʡ 

ʨʦʟʚôʷ- 
ʟʦʢ [46] 

ʄʦʜʝʣʴ ʄ3 

(ʬʦʨʤʫʣʘ 
(3.23)) 

ʊʝʦʨʽ ̫

ʊʠʤʦhʝʥʢʘ 

ʂʣʘʩʠʯ- 

ʥʘ ʪʝʦʨʽʷ 

1

10
 

1; 20 

10; 2 

575 

15,8 

575 

15,9 

597 

17,8 

597 

10,6 

1

5
 

1; 10 

5; 2 

10; 1 

271 

28,8 

3,76 

271 

28,4 

4,15 

294 

32,7 

5,05 

293 

20,1 

1,34 

1

3
 

1; 6 
5; 1,2 

10; 0,6 

148 
9,70 

ï 

148 
10,1 

1,94 

170 
12,8 

2,56 

169 
4,50 

3,76 

 

ʎʽ ʞ ʪʝʦʨʽʾ ʜʘʶʪʴ ʟʥʘʯʥʦ ʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʣʘʩʠʯʥʦʶ ʪʝʦʨʽʻʶ ʧʨʠ 5n² . ɿ ʪʘʙʣ. 3.1 ʪʘʢʦʞ ʚʠʜʥʦ, ʱʦ ʜʣʷ 

1d<  ʞʦʜʥʘ ʟ ʫʪʦʯʥʝʥʠʭ ʪʝʦʨʽʡ ʦʙʦʣʦʥʦʢ ʥʝ ʧʨʘʮʶʻ. ʊʦʤʫ ʪʫʪ 

ʥʝʦʙʭʽʜʥʦ ʢʦʨʠʩʪʫʚʘʪʠʩʴ ʨʦʟʚôʷʟʢʘʤʠ ʧʨʦʩʪʦʨʦʚʦʾ ʟʘʜʘʯʽ ʪʝʦʨʽʾ 

ʧʨʫʞʥʦʩʪʽ. 
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ʋ ʪʘʙʣ. 3.2 ʥʘʚʝʜʝʥʽ ʚʝʣʠʯʠʥʠ ʨʘʜʽʘʣʴʥʠʭ ʧʝʨʝʤʽʱʝʥʴ 

210w -*Ö  ʦʙʦʣʦʥʢʠ ʜʣʷ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ /E G¡. ʇʨʠ ʧʽʜʨʘʭʫʥʢʘʭ 

ʧʨʠʡʤʘʣʦʩʷ, ʱʦ ʚʽʜʥʦʰʝʥʥʷ / 1E E¡= , 
0

/ 20R = , 4.d=  

ʇʦʨʽʚʥʶʶʪʴʩʷ ʨʘʜʽʘʣʴʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʽʟʦʪʨʦʧʥʦʾ ʪʘ 

ʪʨʘʥʩʚʝʨʩʘʣʴʥʦ-ʽʟʦʪʨʦʧʥʦʾ ʦʙʦʣʦʥʦʢ, ʟʥʘʡʜʝʥʽ ʟʘ ʬʦʨʤʫʣʦʶ 

(3.23), ̔ʟ ʪʦʯʥʠʤ ʨʦʟʚôʷʟʢʦʤ ʧʨʦʩʪʦʨʦʚʦʾ ʟʘʜʘʯʽ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ 

[46] ʜʣʷ ( )W h*-  ʽ ( )W h*  (ʯʠʩʣʘ ʚ ʜʫʞʢʘʭ).  

ʊʘʙʣʠʮʷ 3.2.  

ɿʥʘʯʝʥʥʷ ʧʝʨʝʤʽʱʝʥʴ 
210w -*Ö  

2h

R
 n  

/ 0E G¡=  / 2,6E G¡=  / 20E G¡=  

ʂʣʘʩʠʯʥʘ 

 ʪʝʦʨʽʷ 

ʌʦʨʤʫʣʘ 

(3.23) 

ʊʦʯʥʠʡ  

ʨʦʟʚôʷʟʦʢ  

ʌʦʨʤʫʣʘ 

 (3.23) 

0,05 10 0,268 0,299 0,558 (0,474) 0,573 

0,10 5 0,446 0,476 0,866 (0,649) 0,871 

0,25 2 0,514 0,482 0,922 (0,448) 0,922 

 

ɿ ʪʘʙʣʠʮʽ ʚʠʜʥʦ, ʱʦ ʧʦʥʠʞʝʥʥʷ ʟʩʫʚʥʦʾ ʞʦʨʩʪʢʦʩʪʽ 

ʦʙʦʣʦʥʢʠ ʧʨʠʙʣʠʟʥʦ ʫ ʚʽʩʽʤ ʨʘʟʽʚ ʚʝʜʝ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʨʘʜʽʘʣʴʥʠʭ 

ʧʝʨʝʤʽʱʝʥʴ w* ʥʘ 20-90% (ʟʘʣʝʞʥʦ ʚʽʜ 2 /h R). ʂʨʽʤ ʪʦʛʦ, 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʷʚʘ ʜʦʩʠʪʴ ʟʥʘʯʥʦʛʦ ʝʬʝʢʪʫ ʦʙʪʠʩʥʝʥʥʷ. ʎʝʡ 

ʝʬʝʢʪ ʤʦʞʥʘ ʥʘʙʣʠʞʝʥʦ ʚʨʘʭʫʚʘʪʠ, ʷʢʱʦ ʩʢʦʨʠʩʪʘʪʠʩʴ 

ʚʽʜʧʦʚʽʜʥʦʶ ʬʦʨʤʫʣʦʶ (3.2). ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ 

ʢʦʣʦʥʦʢ, ʟʥʘʡʜʝʥʠʭ ʟʘ ʬʦʨʤʫʣʦʶ (3.23), ʥʝʦʙʭʽʜʥʦ ʚʽʜʧʦʚʽʜʥʦ 
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ʜʦʜʘʪʠ ʚʝʣʠʯʠʥʠ 0,0081
0

/ ;h  -0,0019
0

/h . ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʙʫʜʫʪʴ ʣʝʞʘʪʠ ʚ ʽʥʪʝʨʚʘʣʽ ʚʝʣʠʯʠʥ, ʟʥʘʡʜʝʥʠʭ ʥʘ ʦʩʥʦʚʽ ʪʦʯʥʦʛʦ 

ʨʦʟʚôʷʟʢʫ. ʈʘʟʦʤ ʟ ʪʠʤ, ʘʥʘʣʽʟ ʚʽʜʧʦʚʽʜʥʠʭ ʬʦʨʤʫʣ (3.2) ʽ (3.23) 

ʧʦʢʘʟʫʻ, ʱʦ ʜʣʷ ʦʙʦʣʦʥʦʢ ʩʝʨʝʜʥʴʦʾ ʪʦʚʱʠʥʠ 

(1/10 2 / 1/ 5h R¢ ¢ ) ʚʧʣʠʚ ʝʬʝʢʪʽʚ ʧʦʧʝʨʝʯʥʦʛʦ ʦʙʪʠʩʥʝʥʥʷ 

ʤʦʞʝ ʟʥʘʯʥʦ ʟʨʦʩʪʠ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʚʽʜʥʦʰʝʥʴ /E E¡. 

 

3.3. ʈʦʟʨʘʭʫʥʦʢ ʪʨʘʥʩʚʝʨʩʘʣʴʥʦ-ʽʟʦʪʨʦʧʥʦʾ 

ʮʠʣʽʥʜʨʠʯʥʦʾ ʧʘʥʝʣʽ 

ʈʦʟʛʣʷʥʝʤʦ ʧʨʷʤʦʢʫʪʥʫ ʚ ʧʣʘʥʽ ʮʠʣʽʥʜʨʠʯʥʫ 

( 0, 1/xk k Rj= = ) ʦʙʦʣʦʥʢʫ (ʨʠʩ. 3.2), ʱʦ ʦʙʧʝʨʪʘ ʧʦ ʚʩʴʦʤʫ 

ʢʦʥʪʫʨʫ ʽ ʟʘʚʘʥʪʘʞʝʥʘ ʥʘ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʨʦʟʧʦʜʽʣʝʥʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʱʦ ʟʤʽʥʶʻʪʴʩʷ ʟʘ ʟʘʢʦʥʦʤ 

( ) ( , ) sin sin , ( , ) 0,s f b+ -=- =- =z h q x y q x y q x y
   

(3.24) 

ʜʝ q  ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʮʝʥʪʨʽ ʦʙʦʣʦʥʢʠ 

( / 2, / 2x a y b= = ); / , / .a bf p b p= =  

ɹʫʜʝʤʦ ʚʚʘʞʘʪʠ, ʱʦ ʩʝʨʝʜʥʽ ʣʽʥʽʾ ʢʨʘʾʚ ʦʙʦʣʦʥʢʠ 

ʟʙʽʛʘʶʪʴʩʷ ʽʟ ʢʦʦʨʜʠʥʘʪʥʠʤʠ ʣʽʥʽʷʤʠ ,x y const= , ʘ ʥʘ ʢʨʘʷʭ 

ʚʠʢʦʥʫʶʪʴʩʷ ʫʤʦʚʠ ʰʘʨʥʽʨʥʦʛʦ ʦʙʧʠʨʘʥʥʷ (3.13): 

ʘ) ʜʣʷ 0,x x a= =:    0; 0;x xN M v w jg= = = = =       (3.25) 

ʙ) ʜʣʷ 0,y y b= =:
     

0; 0.xN M u wj j g= = = = =  
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ʈʠʩ. 3.2. ʉʭʝʤʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʮʠʣʽʥʜʨʠʯʥʦʾ ʧʘʥʝʣʽ 

 

ɻʨʘʥʠʯʥʽ ʫʤʦʚʠ (3.25) ʚʠʢʦʥʫʚʘʪʠʤʫʪʴʩʷ, ʷʢʱʦ ʰʫʢʘʥʽ 

ʬʫʥʢʮʽʾ ʟʫʩʠʣʴ F  ʪʘ ʢʦʦʨʜʠʥʘʪʥʦʾ ʧʦʚʝʨʭʥʽ ʦʙʦʣʦʥʢʠ ( ,w wt) 

ʧʦʜʘʪʠ ʫ ʚʠʛʣʷʜʽ 

sin sin ;F A x yf b= ( , ) ( , )sin sin ;w w B C x yt f b=  

cos sin ; sin cos .u L x y v M x yf b f b= =             (3.26) 

ʉʪʘʣʽ , , , ,A B C L M, ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʦʧʝʨʮʽʡ 

ʜʠʬʝʨʝʥʮʽʶʚʘʥʥʷ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʽʟ ʩʠʩʪʝʤʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ 

ʨʽʚʥʷʥʴ (3.15), (3.17), ʫ ʷʢʽʡ ʘʨʛʫʤʝʥʪ j ʟʘʤʽʥʶʻʪʴʩʷ ʥʘ ʟʤʽʥʥʫ 

/y R. 

ʗʢ ʧʦʢʘʟʘʥʦ ʫ ʨʦʙʦʪʽ [98], ʟʘʜʘʯʘ ʟʥʘʭʦʜʞʝʥʥʷ ʬʫʥʢʮʽʾ W ʟ 

ʨʽʚʥʷʥʥʷ ɻʝʣʴʤʛʦʣʴʮʘ ʩʠʩʪʝʤʠ (3.17) ʟʘ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ (3.25) 

ʤʘʻ ʪʽʣʴʢʠ ʪʨʠʚʽʘʣʴʥʠʡ ʨʦʟʚôʷʟʦʢ 0W¹. ʊʦʤʫ, ʫ ʚʠʧʘʜʢʫ 

ʰʘʨʥʽʨʥʦʛʦ ʦʙʧʠʨʘʥʥʷ ʢʨʘʾʚ, ʮʷ ʬʫʥʢʮʽʷ ʚʠʢʣʶʯʘʻʪʴʩʷ ʽʟ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʩʠʩʪʝʤʠ (3.17). 
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ɺʠʭʦʜʷʯʠ ʟ̔ ʧʦʧʝʨʝʜʥʽʭ ʧʦʟʥʘʯʝʥʴ, ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ, ʱʦ 

'
' 2

2 2

3

3 3
(1 0,4 ) (1 ) .

4 5

A h
w Ah w q q

Eh E
t t eD ¹D + D - - D - D (3.27) 

ʊʦʜʽ ʟ ʪʨʝʪʴʦʛʦ ʨʽʚʥʷʥʥʷ ʩʠʩʪʝʤʠ (3.15) ʚʠʟʥʘʯʘʻʤʦ 

ʬʫʥʢʮʽʶ ʧʦʧʝʨʝʯʥʦʛʦ ʟʩʫʚʫ wt 

2

' 2 2

/
,

( )

z

x

F R q
w

k K
t

f

f b

+
=

+
2(1 ), ,z

h
q q q q

R

+ +=- + =- (3.28) 

ʜʝ  
'

2 2 2 2

2 2

3

3 3
(1 ( )) ( )

4 8

x x
z z

A K hK
q q q q

Eh E
e f b f b= - + + + + . 

ʇʽʜʩʪʘʚʠʚʰʠ ʚʠʨʘʟʠ (3.26), (3.28) ʫ ʧʝʨʰʽ ʜʚʘ ʨʽʚʥʷʥʥʷ 

ʩʠʩʪʝʤʠ (3.17), ʦʜʝʨʞʠʤʦ ʩʠʩʪʝʤʫ ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ ʚʽʜʥʦʩʥʦ 

ʩʪʘʣʠʭ A  ʽ B  

1 1 1 2 2 2; ,a A b B c a A b B c+ = + =  (3.29) 

ʜʝ  
4 2 2

2 2 2 4 2 2

1 122 ' 2 2 2
( ) ( );

( ) 3x

D h
a v

R k K R

f b
f b f f b

f b
= + + + +

+
 

2 2
2 2 ' 2 2 2

1 2

1
2 (1 0,2 ( ));

3 3

h h
b E h Ah

R R

f
b f b= + - - +

2 2

1 ' 2 2
;

( )

z

x

qD
c

R k K

f b

f b
=-

+
 

' 22
2 2

2 '

2 2 ' 2 2 2 2 ' 2 2 ' 2

3

1
(1 )( )

5

1
( )( ) ( )( ) ;

x

x

A K hD
a

R K k D

B D A D v D A A
BR

f
f b

f f b f b f b b f

=- - - + -

è ø- + - - + - -ê ú
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2 2 2 2 2 2 ' ' 2 2 2

2 ( ) ( ) / ; 1 0,4 ( );b D k R k Ahf b f b f bè ø= + - + = - +ê ú  

2 2 ' 2 2 2

2 2

' 2 22

3 3

(1 ( )) 0,4 ( )

( ) ;
2

zʩ q Ah q

Dq E E
A v

ER E E

e f b f b

f b

= + + - + -

è ø
- + +é ù

ê ú

 

ɺʠʟʥʘʯʠʚʰʠ ʧʘʨʘʤʝʪʨʠ ,i ia b, ʟʥʘʡʜʝʤʦ ʟʥʘʯʝʥʥʷ 

ʦʩʥʦʚʥʠʭ ʩʪʘʣʠʭ A  ʽ B  ʽʟ ʩʠʩʪʝʤʠ ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ (3.29) ʟʘ 

ʬʦʨʤʫʣʘʤʠ: 

1 2 2 1 1 2 2 1

1 2 2 1 1 2 2 1

; .
c b c b a c a c

A B
a b a b a b a b

- -
= =

- -
  (3.30) 

ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʧʘʨʘʤʝʪʨʠ , ,i i ia b c  ʤʦʞʥʘ 

ʟʘʧʠʩʘʪʠ ʫ ʙʝʟʨʦʟʤʽʨʥʦʤʫ ʚʠʛʣʷʜʽ: 

2 2 2
2 2 2 1 21

1 4 ' ' 2 2
(1 ) (1 ) (1 );

2 3

a E a h h
a a a va

G k R Rf

-¹ = + + + + +

( )
2 ' '

22
2 4 ' 2 '

2
2 ' 2 2 ' 2 2

2 2

1 2
(1 )(1 ) 3.31

2 5

( )(1 ) (1 )( ) ;
3 (1 )

a E h AG
a a

R G R k E

h
k Aa va Aa a v

R v

f

q

¹ =- - - + -

ë û
è ø- + - - + - -ì üê ú-í ý

 

2
2 2 ' 2 21

1 2 2

' ' 2 2

1
2 (1 (1 ));

3 3

1 0,4 (1 ); ; 2 ;

b h h
b a A a

E R R

a
k A a a k v

b

r r
f

r

¹ = + - - +

= - + = = -

 

2
2 2 2 22

2 2 2

2
(1 ) ( ) ;

3(1 )

b h
b a k a

E R v R

r
q

f
è ø¹ = + - +ê ú-
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2 21
1 ' 2

2 2 ' 2 22
2 '

2 ''
' 2 '

3

; ;
2 1

2
(1 )(1 (1 )) 0,4 (1 )

5

( ( ) ; ;
3 1

Rc E q a
c a

q G a R

c h E
c a A a

q R G

h E v
A v a A

R E v

r q
p

r r

r

¹ = =
+

¹ =- + + + + + +

+ + + =
-

' ' '
2 2 2 2

3

2
1 (1 (1 )) (1 ).

5 2

h AG E G
q a a

R E G E
r r=- - + + + - + 

ɺʠʟʥʘʯʝʥʥʷ ʩʪʘʣʠʭ ,A B ʜʦʟʚʦʣʷʻ ʟʥʘʡʪʠ ʬʫʥʢʮʽʾ ʟʫʩʠʣʴ 

( , )F x y   ̔ʧʝʨʝʤʽʱʝʥʴ ( , )w x y  ʩʝʨʝʜʠʥʥʦʾ ʧʦʚʝʨʭʥʽ ʦʙʦʣʦʥʢʠ. 

ʆʩʪʘʥʥʻ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʪʘʢʦʞ ʫʩʪʘʥʦʚʠʪʠ ʡ ʥʘʧʨʫʞʝʥʥʷ ʫ 

ʧʦʧʝʨʝʯʥʠʭ ʧʝʨʝʨʽʟʘʭ ʦʙʦʣʦʥʢʠ, ʚʠʨʘʞʝʥʽ ʯʝʨʝʟ ʚʥʫʪʨʽʰʥʽ 

ʟʫʩʠʣʣʷ  ̔ʤʦʤʝʥʪʠ, ʟʘ ʬʦʨʤʫʣʘʤʠ (3.5).  

ɿʥʘʯʝʥʥʷ ʥʘʧʨʫʞʝʥʴ xs  ʥʘ ʟʦʚʥʽʰʥʽʭ ʧʦʚʝʨʭʥʷʭ ʦʙʦʣʦʥʢʠ 

ʤʘʶʪʴ ʚʠʛʣʷʜ 
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ɿʥʘʯʝʥʥʷ ʙʝʟʨʦʟʤʽʨʥʠʭ ʚʝʣʠʯʠʥ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʧʝʨʝʤʽʱʝʥʥʷ 44 /w D w qf=-  ʪʘ ʥʘʧʨʫʞʝʥʥʷ ʚ ʦʙʦʣʦʥʮʽ 

/x qs s= , ʧʦʜʘʥʦ ʫ ʪʘʙʣ. 3.3 ʽ 3.4 ʜʣʷ / 0,5, ; 0a R a b v= = = ʪʘ 

ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʚʽʜʥʦʰʝʥʴ /h a ʽ /E G. ɿʥʘʯʝʥʥʷ ʚʝʣʠʯʠʥ ʫ 

ʜʫʞʢʘʭ ï ʨʦʟʙʽʞʥʦʩʪʽ ʫ ʚʽʜʩʦʪʢʘʭ ʤʽʞ ʨʝʟʫʣʴʪʘʤʠ ʢʣʘʩʠʯʥʦʾ 

ʪʝʦʨʽʾ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʦʜʝʣʽ ʦʙʦʣʦʥʦʢ.  
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ʊʘʙʣʠʮʷ 3.3 

ɿʥʘʯʝʥʥʷ ʧʝʨʝʤʽʱʝʥʴ w  ʫ ʮʝʥʪʨʽ ʧʘʥʝʣʽ 

h

a
 '/ 0E G =   

'/ 2E G =  '/ 10E G =  

ɿʩʫʚʥʽ 

ʪʝʦʨʽʾ 
'

1
E

E
=  

ɿʩʫʚʥʽ 

ʪʝʦʨʽʾ  
'

1
E

E
=  

'
10

E

E
=  

1/ 20 0,839 0,873 
0,897 

(4,5%) 
0,977 1,010 1,008 

1/6 0,983 1,422 
1,474 

(47,5%) 
3,102 3,306 3,272 

*

.ʧʣw  1,000 1,626 1,537 3,410 3,321 3,169 

 

ʊʘʙʣʠʮʷ 3.4 

ɿʥʘʯʝʥʥʷ ʥʦʨʤʘʣʴʥʠʭ ʥʘʧʨʫʞʝʥʴ s ʫ ʮʝʥʪʨʽ ʧʘʥʝʣʽ 

h

a
    z 

'/ 0E G =  '/ 2E G =  '/ 10E G =  

1

20
 

   h  -15,973 -16,55 (3,6%) -17,408(9,0%) 

-h  9,517 10,253 (7,2%) 10,306(8,3%) 

1

6
 

   h  -1,454 -1,823 (25,4%) -2,720(87,1%) 

-h  1,263 1,657 (31,2%) 2,316(83,4%) 

 

ɸʥʘʣʽʟ ʜʘʥʠʭ ʪʘʙʣʠʮʴ 3.3 ʽ 3.4 ʧʦʢʘʟʫʻ, ʱʦ ʧʦʧʝʨʝʯʥʘ 

ʘʥʽʟʦʪʨʦʧʽʷ ʤʘʪʝʨʽʘʣʫ ʮʠʣʽʥʜʨʠʯʥʦʾ ʧʘʥʝʣʽ ʚʽʜʯʫʪʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʥʘʧʨʫʞʝʥʥʷ ʪʘ ʧʝʨʝʤʽʱʝʥʥʷ. ɺ ʦʩʪʘʥʥʴʦʤʫ ʨʷʜʢʫ ʪʘʙʣ. 3.3 

ʥʘʚʝʜʝʥʽ ʜʘʥʽ, ʱʦ ʚʠʟʥʘʯʝʥʽ ʜʣʷ ʪʨʘʥʩʪʨʦʧʥʦʾ ʧʣʠʪʠ, ʚ ʷʢʫ 

ʚʠʨʦʜʞʫʻʪʴʩʷ ʮʠʣʽʥʜʨʠʯʥʘ ʦʙʦʣʦʥʢʘ, ʢʦʣʠ R¤, ʘ ʢʦʝʬʽʮʽʻʥʪ 
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ʇʫʘʩʩʦʥʘ 0,3n= . ʎʽ ʜʘʥʽ ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ ʟ ʪʦʯʥʠʤ ʨʦʟʚôʷʟʢʦʤ 

ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ [35], ʜʝ . .

. 1,538ʪʧ

ʧʣw = , ʱʦ ʟ ʽʥʞʝʥʝʨʥʦʶ 

ʪʦʯʥʽʩʪʶ ʩʧʽʚʧʘʜʘʻ ʟ ʦʜʝʨʞʘʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʟʘ ʨʦʟʨʦʙʣʝʥʦʶ 

ʤʦʜʝʣʣʶ (ʯʝʪʚʝʨʪʘ ʢʦʣʦʥʢʘ). ʇʦʭʠʙʢʘ ʪʝʦʨʽʡ ʪʠʧʫ ʊʠʤʦʰʝʥʢʘ ʫ 

ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʩʢʣʘʜʘʻ 5,7%.  

ʅʦʨʤʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ ʚ ʦʙʦʣʦʥʢʘʭ ʩʝʨʝʜʥʴʦʾ ʪʦʚʱʠʥʠ 

(
1 1

;
6 20

h h

a R
¢ ¢ ) ʪʘʢʦʞ ʤʦʞʫʪʴ ʙʫʪʠ ʟʥʘʯʥʦ ʙʽʣʴʰʠʤʠ ʚʽʜ 

ʦʙʯʠʩʣʝʥʠʭ ʟʘ ʢʣʘʩʠʯʥʦʶ ʪʝʦʨʽʻʶ ʦʙʦʣʦʥʦʢ (ʪʘʙʣ. 3.4). 

ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʪʨʘʥʩʪʨʦʧʥʠʭ ʦʙʦʣʦʥʦʢ (// 10E G ² ), ʜʝ 

ʪʘʢʝ ʟʙʽʣʴʰʝʥʥʷ ʤʦʞʝ ʧʝʨʝʚʠʱʫʚʘʪʠ 80%. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʪʝʦʨʽʡ 

ʪʠʧʫ ʊʠʤʦʰʝʥʢʘ [5,31,98], ʪʦ ʾʭ ʨʝʟʫʣʴʪʘʪʠ ʙʣʠʞʯʽ ʜʦ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʘʥʦʾ ʤʦʜʝʣʽ ʦʙʦʣʦʥʦʢ, ʥʽʞ ʜʦ ʢʣʘʩʠʯʥʦʾ ʤʦʜʝʣʽ. 

ʇʦʨʽʚʥʷʥʥ̫ ʟʥʘʯʝʥʴ ʨʘʜʽʘʣʴʥʠʭ ʧʝʨʝʤʽʱʝʥ ɹʽʟʦʪʨʦʧʥʦʾ ʽ 

ʪʨʘʥʩʚʝʨʩʘʣʴʥʦ-ʽʟʦʪʨʦʧʥʦʾ ʦʙʦʣʦʥʢʠ ʟ ʪʦʯʥʠʤ ʨʦʟʚôʷʟʢʦʤ 

ʧʨʦʩʪʦʨʦʚʦʾ ʟʘʜʘʯʽ ʪʝʦʨʽʾ ʧʨʫʞʥʦʩʪʽ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʧʦʥʠʞʝʥʥʷ 

ʟʩʫʚʥʦʾ ʞʦʨʩʪʢʦʩʪʽ ʦʙʦʣʦʥʢʠ ʧʨʠʙʣʠʟʥʦ ʫ ʚʽʩʽʤ ʨʘʟʽʚ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʥʘ 20-90 % (ʟʘʣʝʞʥʦ ʚʽʜ ʪʦʚʱʠʥʠ ʦʙʦʣʦʥʢʠ) ʾʾ 

ʨʘʜʽʘʣʴʥʠʭ ʧʝʨʝʤʽʱʝʥʴ. ʂʨʽʤ ʮʴʦʛʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʷʚʘ 

ʜʦʩʠʪʴ ʟʥʘʯʥʦʛʦ ʝʬʝʢʪʫ ʦʙʪʠʩʥʝʥʥʷ.  
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ʈʆɿɼɯʃ 4 

 

ʈʆɿʈɸʍʋʅʆʂ ʆʈʊʆʊʈʆʇʅʀʍ ʎʀʃɯʅɼʈʀʏʅʀʍ 

ʆɹʆʃʆʅʆʂ ɯ ʂɯʃɽʎʔ, ʇʆʐʂʆɼɾɽʅʀʍ 

ʊʈɯʑʀʅɸʄʀ 

ʇʨʦʙʣʝʤʘ ʨʦʟʨʘʭʫʥʢʫ ʦʙʦʣʦʥʢʠ ʟ ʧʦʚʝʨʭʥʝʚʠʤʠ ʪʨʽʱʠʥʘʤʠ 

ʟʘ ʩʚʦʻʶ ʧʨʠʨʦʜʦʶ ʻ ʪʨʠʚʠʤʽʨʥʦʶ ʽ ʥʝ ʤʦʞʝ ʙʫʪʠ ʪʦʯʥʦ 

ʚʠʨʽʰʝʥʘ (ʨʦʟʧʦʜʽʣ ʥʘʧʨʫʞʝʥʴ ʪʘ ʜʝʬʦʨʤʘʮʽʡ) ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʚʦʚʠʤʽʨʥʠʭ ʨʽʚʥʷʥʴ ʢʣʘʩʠʯʥʦʾ ʪʝʦʨʽʾ ʦʙʦʣʦʥʦʢ. ʊʦʤʫ ʙʽʣʴʰʽʩʪʴ 

ʧʦʜʽʙʥʠʭ ʟʘʜʘʯ ʨʦʟʚôʷʟʫʻʪʴʩʷ ʯʠʩʣʦʚʠʤʠ ʤʝʪʦʜʘʤʠ ʩʢʽʥʯʝʥʥʠʭ 

ʝʣʝʤʝʥʪʽʚ [186] ʘʙʦ ʛʨʘʥʠʯʥʠʭ ʽʥʪʝʛʨʘʣʴʥʠʭ ʨʽʚʥʷʥʴ (ɻɯʈ) [190]. 

ɯʩʥʫʻ ʱʝ ʦʜʠʥ ʤʝʪʦʜ, ʷʢʠʡ ʥʘʟʠʚʘʶʪʴ ʫ ʣʽʪʝʨʘʪʫʨʽ ʤʦʜʝʣʣʶ 

ʣʽʥʽʡʥʠʭ ʧʨʫʞʠʥ, ʚʧʝʨʰʝ ʟʘʩʪʦʩʦʚʘʥʠʡ ʌ. ɽʨʜʦʛʘʥʦʤ ʪʘ ʽʥʰʠʤʠ 

ʘʚʪʦʨʘʤʠ [26] ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʫʞʥʠʭ ʧʣʘʩʪʠʥ ʽ ʧʦʣʦʛʠʭ 

ʦʙʦʣʦʥʦʢ ʽʟ ʧʦʚʝʨʭʥʝʚʠʤʠ ʪʨʽʱʠʥʘʤʠ. ɺ.ɸ. ʆʩʘʜʯʫʢʦʤ ʽ ʄ.ʄ. 

ʅʠʢʦʣʠʰʠʥʠʤ [69,90] ʮʝʡ ʤʝʪʦʜ ʨʦʟʚʠʥʫʪʠʡ ʜʣʷ 

ʪʨʘʥʩʚʝʨʩʘʣʴʥʦ-ʽʟʦʪʨʦʧʥʠʭ ʦʙʦʣʦʥʦʢ ʪʠʧʫ ʊʠʤʦʰʝʥʢʘ. ɿʛʘʜʘʥʘ 

ʤʦʜʝʣʴ ʜʘʻ ʟʤʦʛʫ ʘʧʨʦʢʩʠʤʫʚʘʪʠ ʪʨʠʚʠʤʽʨʥʫ ʟʘʜʘʯʫ ʧʨʦ 

ʧʦʚʝʨʭʥʝʚʫ ʪʨʽʱʠʥʫ ʜʚʦʚʠʤʽʨʥʦʶ ʟʘʜʘʯʝʶ ʪʝʦʨʽʾ ʦʙʦʣʦʥʦʢ ʽʟ 

ʥʘʩʢʨʽʟʥʦʶ ʪʨʽʱʠʥʦʶ. ɼʦ ʙʝʨʝʛʽʚ ʪʘʢʦʾ ʪʨʽʱʠʥʠ ʧʨʠʢʣʘʜʝʥʽ 

ʤʝʤʙʨʘʥʥʘ ʩʠʣʘ ʪʘ ʟʛʠʥʘʣʴʥʠʡ ʤʦʤʝʥʪ, ʷʢʽ ʩʪʘʪʠʯʥʦ 

ʝʢʚʽʚʘʣʝʥʪʥʽ ʥʝʚʽʜʦʤʠʤ ʥʘʧʨʫʞʝʥʥʷʤ, ʱʦ ʜʽʶʪʴ ʥʘ ʨʽʚʥʽ ʬʨʦʥʪʫ 

ʪʨʽʱʠʥʠ ʫ ʧʝʨʝʨʽʟʽ ʦʙʦʣʦʥʢʠ. ʈʘʟʦʤ ʟ ʪʠʤ, ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʥʝʦʙʭʽʜʥʦ ʨʦʟʚôʷʟʘʪʠ ʟʘʜʘʯʫ ʜʣʷ ʦʙʦʣʦʥʢʠ ʟ ʥʘʩʢʨʽʟʥʦʶ 

ʪʨʽʱʠʥʦʶ, ʱʦ ʪʘʢʦʞ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʩʢʣʘʜʥʦʶ ʟʘʜʘʯʝʶ ʪʝʦʨʽʾ 
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ʦʙʦʣʦʥʦʢ. ʇʽʩʣʷ ʮʴʦʛʦ ʟʘʧʠʩʫʻʪʴʩʷ ʚʽʜʦʤʘ ʝʤʧʽʨʠʯʥʘ ʬʦʨʤʫʣʘ 

[143] ʜʣʷ ʢʦʝʬʽʮʽʻʥʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘʧʨʫʞʝʥʴ (ʂɯʅ) ʽ ʜʘʻʪʴʩʷ 

ʯʠʩʝʣʴʥʠʡ ʘʥʘʣʽʟ ʟʘʣʝʞʥʦʩʪʽ ʂɯʅ ʚʽʜ ʜʦʚʞʠʥʠ ʪʘ ʛʣʠʙʠʥʠ 

ʪʨʽʱʠʥʠ, ʘ ʪʘʢʦʞ ʽʥʰʠʭ ʯʠʥʥʠʢʽʚ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ɯ.ɺ. ʆʨʠʥʷʢʦʤ ʫ ʨʦʙʦʪʽ [89] ʢʦʤʙʽʥʦʚʘʥʠʡ 

ʤʝʪʦʜ ʚʘʛʦʚʠʭ ʬʫʥʢʮʽʡ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʘʪʠ ʂɯʅ ʫ ʪʦʚʩʪʦʩʪʽʥʥʽʡ 

ʪʨʫʙʽ, ʱʦ ʤʘʻ ʢʨʘʡʦʚʫ ʪʨʽʱʠʥʫ, ʙʝʨʝʛʠ ʷʢʦʾ ʧʽʜʜʘʶʪʴʩʷ 

ñʧʦʣʽʥʦʤʽʘʣʴʥʦʤʫò ʥʘʚʘʥʪʘʞʝʥʥʶ [82,143]. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʧʦʨʽʚʥʶʶʪʴʩʷ ʟ ʯʠʩʣʦʚʠʤʠ ʤʝʪʦʜʘʤʠ, ʘ ʪʘʢʦʞ ʨʝʟʫʣʴʪʘʪʘʤʠ, 

ʦʜʝʨʞʘʥʠʤʠ ʏʞʝʥʦʤ ʽ ʌʽʥʥʽ [157] ʤʝʪʦʜʦʤ ʟʦʩʝʨʝʜʞʝʥʦʾ 

ʧʦʜʘʪʣʠʚʦʩʪʽ ʪʨʽʱʠʥʠ. ɿʛʽʜʥʦ ʟ ʮʠʤ ʤʝʪʦʜʦʤ ʪʨʽʱʠʥʫ ʨʦʟʛʣʷʜʘʶʪʴ 

ʷʢ ʟʦʩʝʨʝʜʞʝʥʫ ʧʦʜʘʪʣʠʚʽʩʪʴ, ʜʝ ʩʪʨʠʙʦʢ ʧʝʨʝʤʽʱʝʥʴ ʽ ʢʫʪʠ 

ʧʦʚʦʨʦʪʫ ʣʽʥʽʡʥʦ ʟʚôʷʟʘʥʽ ʟʽ ʟʥʘʯʝʥʥʷʤ ʩʠʣʠ ʪʘ ʤʦʤʝʥʪʫ ʚ ʧʝʨʝʨʽʟʽ ʟ 

ʪʨʽʱʠʥʦʶ. ɿʛʘʜʘʥʽ ʤʝʪʦʜʠ ʜʦʟʚʦʣʠʣʠ ʨʦʟʚôʷʟʘʪʠ ʥʠʟʢʫ ʟʘʜʘʯ [192] ʽʟ 

ʚʠʟʥʘʯʝʥʥʷ ʛʨʘʥʠʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʜʣʷ ʪʦʚʩʪʦʩʪʽʥʥʠʭ ʮʠʣʽʥʜʨʽʚ ʽ 

ʪʦʥʢʠʭ ʦʙʦʣʦʥʦʢ ʪʘ ʢʽʣʝʮʴ, ʧʦʰʢʦʜʞʝʥʠʭ ʧʦʚʝʨʭʥʝʚʠʤʠ 

ʪʨʽʱʠʥʘʤʠ.  

ʋ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜʠʢʫ [130] ʜʣʷ 

ʨʦʟʨʦʙʣʝʥʦʾ ʚʠʱʝ ʤʦʜʝʣ ̔ ʦʨʪʦʪʨʦʧʥʠʭ ʦʙʦʣʦʥʦʢ ʩʝʨʝʜʥʴʦʾ 

ʪʦʚʱʠʥʠ [166], ʱʦ ʚʨʘʭʦʚʫʻ ʧʦʧʝʨʝʯʥʠʡ ʟʩʫʚ ʪʘ ʦʙʪʠʩʥʝʥʥʷ, ʜʣʷ 

ʦʙʯʠʩʣʝʥʥʷ ʂɯʅ ʫ ʮʠʣʽʥʜʨʠʯʥʽʡ ʦʙʦʣʦʥʮʽ ʽʟ ʚʥʫʪʨʽʰʥʴʦʶ 

ʧʦʚʝʨʭʥʝʚʦʶ ʪʨʽʱʠʥʦʶ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʂɯʅ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʨʦʟʚôʷʟʦʢ ʈʘʞʫ ʪʘ ʅʴʶʤʝʥʘ [184], ʷʢʠʡ ʙʫʚ ʦʜʝʨʞʘʥʠʡ ʥʠʤʠ ʜʣʷ 

ʧʣʠʪʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʠʡ ʧʽʟʥʽʰʝ ʄ. ʉʪʘʜʥʠʢʦʤ ʪʘ ɯ. ɼʽʜʫʭʦʤ [7] 

ʜʣʷ ʪʦʚʩʪʦʩʪʽʥʥʦʾ ʪʨʫʙʠ ʧʽʜ ʚʥʫʪʨʽʰʥʽʤ ʪʠʩʢʦʤ. ʆʪʨʠʤʘʥʽ ʫ 
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ʨʦʙʦʪʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʶʶʪʴʩʷ ʽʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ, 

ʦʜʝʨʞʘʥʠʤʠ ʯʠʩʣʦʚʠʤʠ ʤʝʪʦʜʘʤʠ [194] ʪʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʝʤʧʽʨʠʯʥʠʭ ʬʦʨʤʫʣ ʈʘʞʫ ʪʘ ʅʴʶʤʝʥʘ [184]. 

ʅʘ ʦʩʥʦʚʽ ʨʦʟʨʦʙʣʝʥʦʾ ʪʝʦʨʽʾ ʟʛʠʥʫ ʢʦʤʧʦʟʠʪʥʠʭ ʢʽʣʝʮʴ, 

ʧʦʰʢʦʜʞʝʥʠʭ ʟʦʚʥʽʰʥʽʤʠ ʯʠ ʚʥʫʪʨʽʰʥʽʤʠ ʪʨʽʱʠʥʘʤʠ, 

ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʾʭ ʛʨʘʥʠʯʥʘ ʨʽʚʥʦʚʘʛʘ. ɼʣʷ ʢʽʣʴʮʷ, ʥʘʚʘʥʪʘʞʝʥʦʛʦ 

ʜʽʘʤʝʪʨʘʣʴʥʠʤʠ ʩʠʣʘʤʠ, ʥʘ ʦʩʥʦʚʽ ʩʠʣʦʚʦʛʦ ʢʨʠʪʝʨʽʶ 

ʨʫʡʥʫʚʘʥʥʷ ɼʞ. ɯʨʚʽʥʘ [26,175] ʙʫʜʫʶʪʴʩʷ ʜʽʘʛʨʘʤʠ ʛʨʘʥʠʯʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʢʽʣʴʮʝ ʟʘʣʝʞʥʦ ʚʽʜ ʡʦʛʦ ʪʦʚʱʠʥʠ ʪʘ ʬʽʟʠʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʥʽʟʦʪʨʦʧʽʾ.  

 

4.1. ɺʠʟʥʘʯʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʟʫʩʠʣʴ ʫ ʰʘʨʥʽʨʥʦ ʦʙʧʝʨʪʽʡ 

ʮʠʣʽʥʜʨʠʯʥʽʡ ʦʙʦʣʦʥʮʽ ʟ ʚʥʫʪʨʽʰʥʴʦʶ ʪʨʽʱʠʥʦʶ 

ʈʦʟʛʣʷʥʝʤʦ ʟʘʤʢʥʫʪʫ ʮʠʣʽʥʜʨʠʯʥʫ ʦʙʦʣʦʥʢʫ ʜʦʚʞʠʥʦʶ L, 

ʱʦ ʰʘʨʥʽʨʥʦ ʟʘʢʨʽʧʣʝʥʘ ʥʘ ʪʦʨʮʷʭ (ʨʠʩ. 4.1). 

   

 

ʈʠʩ. 4.1. ʉʭʝʤʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʦʙʦʣʦʥʢʠ 

 

ʉʝʨʝʜʠʥʥʘ ʧʦʚʝʨʭʥʷ ʦʙʦʣʦʥʢʠ ʚʽʜʥʝʩʝʥʘ ʜʦ ʮʠʣʽʥʜʨʠʯʥʦʾ 

ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ ʭ, q, z. ɺʥʫʪʨʽʰʥʷ ʧʦʚʝʨʭʥʷ ʦʙʦʣʦʥʢʠ 

ʤʽʩʪʠʪʴ ʧʦʟʜʦʚʞʥʶ ʧʽʚʝʣʽʧʪʠʯʥʫ ʪʨʽʱʠʥʫ ʜʦʚʞʠʥʦʶ 2ʘ ʪʘ 
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ʛʣʠʙʠʥʦʶ l. ʆʙʦʣʦʥʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʜʽʻʶ ʨʦʟʧʦʜʽʣʝʥʦʛʦ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʠʩʢʫ q q-= .   

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ ʚ ʦʢʦʣʽ ʪʨʽʱʠʥʠ, ʱʦ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʦʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘʧʨʫʞʝʥʴ, 

ʚʠʢʦʨʠʩʪʘʻʤʦ ʨʦʟʨʘʭʫʥʢʦʚʽ ʨʽʚʥʷʥʥʷ (2.38) ʜʣʷ ʦʨʪʦʪʨʦʧʥʦʾ 

ʮʠʣʽʥʜʨʠʯʥʦʾ ʦʙʦʣʦʥʢʠ, ʷʢʽ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ ʫ ʚʠʛʣʷʜʽ:  

4
4 2

2

04 2

1

2 ;
d w d w q

g w
dx dx D

l- + =       

2 2

2 12

2 2 2
2 ; 0,x

d w E h d u dw
K w q

dx R dx R dx

t n
= - + =        (4.1) 

ʜʝ , ,u w Rï ʧʝʨʝʤʽʱʝʥʥʷ ʪʘ ʨʘʜʽʫʩ ʢʨʠʚʠʥʠ ʩʝʨʝʜʠʥʥʦʾ 

ʧʦʚʝʨʭʥʽ ʦʙʦʣʦʥʢʠ, Ei,nij ï ʤʦʜʫʣʽ ʧʨʫʞʥʦʩʪʽ ʪʘ ʢʦʝʬʽʮʽʻʥʪʠ 

ʇʫʘʩʩʦʥʘ ʫ ʥʘʧʨʷʤʢʘʭ , , ;x zq  wt- ʩʢʣʘʜʦʚʘ ʧʝʨʝʤʽʱʝʥʥʷ w , 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʜʝʬʦʨʤʘʮʽʾ ʧʦʧʝʨʝʯʥʦʛʦ ʟʩʫʚʫ;  

3

1

2
;

3
xD E h=  1 1 12 21/ (1 );E E n n= -  

4 2

22 / ( );xE h D Rl =  

2

2
2 1 2 2

6
0,5 ;

5

Ed w w
w A

dx G R

å õ
= -æ ö

¡ç ÷
( )

2

2
2 2

3

9
1 1 ;

40

Eh h
q q A

R R E

è ø
= - - -é ù
ê ú

2 4

02 ;g el=  (1 *);xe e n= Ö -  12 2 13 2

5
* (1 ) / ;

6
A G En n= +  

2

1 130,4 / ;x h E Ge=  2 2 12 1;A A An= -  2

2w w h wt t= - : 

( )1

1 31 21 32 12 21( )(1 ) , 1 2 .n n n n n-= + - A  

ʈʦʟʚôʷʟʢʦʤ ʧʝʨʰʦʛʦ ʨʽʚʥʷʥʥʷ ʩʠʩʪʝʤʠ (4.1) ʫ ʚʠʧʘʜʢʫ 

ʩʠʤʝʪʨʠʯʥʦʩʪʽ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ ʻ: 
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1 2cos sin *;w C ch x x C sh x x wa b a b= Ö + Ö +              (4.2) 

ʜʝ 

2
2

0 ;
2

gl
a

+
=  

2
2

0 ;
2

gl
b

-
=  

2

2

*
2

qR
w

E h
= - ʯʘʩʪʢʦʚʠʡ 

ʨʦʟʚôʷʟʦʢ ʨʽʚʥʷʥʥʷ (4.1);  ʉ1, C2 ï ʢʦʝʬʽʮʽʻʥʪʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʟ 

ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ ʥʘ ʢʨʘʷʭ ʦʙʦʣʦʥʢʠ.  

ʊʘʢ, ʜʣʷ ʮʠʣʽʥʜʨʠʯʥʦʾ ʦʙʦʣʦʥʢʠ, ʰʘʨʥʽʨʥʦ ʟʘʢʨʽʧʣʝʥʦʾ ʥʘ 

ʢʨʘʷʭ / 2x L=° ,  ʢʨʘʡʦʚʽ  ʫʤʦʚʠ ʤʘʪʠʤʫʪʴ ʚʠʛʣʷʜ 

         ( / 2) 0;w L° =  ( / 2) 0; ( / 2) 0x xN L M L° = ° =.          (4.3)      

ɿʘ ʪʘʢʠʭ ʫʤʦʚ ʢʦʝʬʽʮʽʻʥʪʠ ʨʦʟʚôʷʟʢʫ ʉ1, ʉ2  ʜʦʨʽʚʥʶʶʪʴ 

2 12 2
1 2

1

1 12 1
2 1

**
;

2

**
,

2

x

x x

x

x x

q K q qKw
C K

D D E R

q K q qKw
C K

D D ER

e n

e n

ÖWÖ
=- + Ö - +

D D D D

ÖQÖ
= - Ö + -
D D D D

 

ʜʝ 1 0 0( ) cos( );
2 2

L L
K ch

R R
a b= Ö Ö  2 0 0( ) sin( );

2 2

L L
K sh

R R
a b= Ö Ö Ö 

0 ;Ra a= Ö 0 ;Rb b= Ö  2 2 2 2

2 1 1 02 ( )(1 0,15 );K K Ah ga bD= Ö + -  

2

1* 0,4 ;q Ah q=  2 2 2 2

2 1 1 02 ( )(1 0,15 );K K Ah ga bD= Ö + -    

 ( ) ( )2 2 2 2

2 1 1 0· 2 · 1 0,15 ;K K Ah ga b abè øW= - + -
ê ú

  

  ( )2 2 2 2

1 2 1 0( ) 2 1 0,15 .K K Ah ga b abè øQ= - - Ö -ê ú  

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʘʟʦʤ ʽʟ ʚʠʟʥʘʯʝʥʥʷʤ ʩʪʘʣʠʭ 1 2,C C  ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ, ʱʦ ʟʥʘʡʜʝʥʽ ʢʦʤʧʦʥʝʥʪʠ ʧʝʨʝʤʽʱʝʥʥʷ ʩʝʨʝʜʠʥʥʦʾ 

ʧʦʚʝʨʭʥʽ ʦʙʦʣʦʥʢʠ ,u w. ʆʩʪʘʥʥʻ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 
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ʬʦʨʤʫʣ (3.1) ʚʠʟʥʘʯʠʪʠ ʩʠʣʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ 

ʦʙʦʣʦʥʮʽ, ʟʦʢʨʝʤʘ:  

 

    2
12 21 2

2
( (1 ) ) ;

4

E h qh
N w A hq

R E
n nQ= - + -

¡
 

22
22

21 22 2 2

3

4
0,4 .

2 5

wA w q d w
M D A h q

R RE dx x

tnQ Q

è øå õ å õµ
=- + + - +é ùæ ö æ ö

µç ÷ ç ÷ê ú
22

22
12 12 2 2

3

4
0,4 .

5 2
x x

w A wd w q
M D A h q

dx x R RE

t n
è øå õ å õµ

=- - + + +é ùæ ö æ ö
µç ÷ ç ÷ê ú

 

ʊʫʪ 
( )

32

12 21

2
;

3 1

E
D h

n n
Q=

-

2
2 2

1 2 2

6
0,5

5

Ed w w
w w A h

dx G R

å õ
= + -æ ö

¡ç ÷
. 

 

ʇʽʜʢʨʝʩʣʝʥʽ ʯʣʝʥʠ ʫ ʚʠʨʘʟʘʭ ʜʣʷ NQ, MQ, xM  ʤʦʞʥʘ 

ʦʪʨʠʤʘʪʠ ʥʘ ʦʩʥʦʚʽ ʛʽʧʦʪʝʟ ʂʽʨʭʛʦʬʘ-ʃʷʚʘ ʘʙʦ ʤʦʜʝʣʽ ʪʠʧʫ 

ʊʠʤʦʰʝʥʢʘ. ɯʥʰʽ ʯʣʝʥʠ ʦʜʝʨʞʘʥʽ ʟʘ ʨʘʭʫʥʦʢ ʚʧʣʠʚʫ ʜʝʬʦʨʤʘʮʽʡ 

ʧʦʧʝʨʝʯʥʦʛʦ ʦʙʪʠʩʥʝʥʥʷ ʪʘ ʧʦʧʝʨʝʯʥʠʭ ʥʦʨʤʘʣʴʥʠʭ ʥʘʧʨʫʞʝʥʴ 

zs. ʗʢ ʧʦʢʘʟʫʶʪʴ ʯʠʩʣʦʚʽ ʧʽʜʨʘʭʫʥʢʠ, ʫ ʚʠʨʘʟʽ ʜʣʷ ʟʛʠʥʘʣʴʥʦʛʦ 

ʤʦʤʝʥʪʫ MQ ʪʘ ʩʠʣʠ NQ ʮʽ ʯʣʝʥʠ ʚʽʜʽʛʨʘʶʪʴ ʦʩʥʦʚʥʫ ʨʦʣʴ. 

 

 

4.2. ʈʦʟʨʘʭʫʥʦʢ ʮʠʣʽʥʜʨʠʯʥʦʾ ʦʙʦʣʦʥʢʠ ʟ  

ʧʦʚʝʨʭʥʝʚʦʶ ʪʨʽʱʠʥʦʶ 
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ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʂɯʅ ɯK  ʫ ʮʠʣʽʥʜʨʠʯʥʽʡ ʦʙʦʣʦʥʮʽ ʟ 

ʚʥʫʪʨʽʰʥʴʦʶ ʪʨʽʱʠʥʦʶ ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʚʽʜʦʤʠʤ ʨʦʟʚôʷʟʢʦʤ 

ʈʘʞʫ ʽ ʅʴʶʤʝʥʘ [184] ʜʣʷ ʧʣʠʪʠ ʟ ʪʨʽʱʠʥʦʶ, ʥʘʚʘʥʪʘʞʝʥʦʶ ʥʘ 

ʥʝʩʢʽʥʯʝʥʥʦʩʪʽ ʨʦʟʪʷʛʫʚʘʣʴʥʦʶ ʩʠʣʦʶ N  ʪʘ ʟʛʠʥʘʣʴʥʠʤ 

ʤʦʤʝʥʪʦʤ M . ʇʨʠ ʮʴʦʤʫ ʜʣʷ ʚʠʧʘʜʢʫ ʮʠʣʽʥʜʨʠʯʥʦʾ ʦʙʦʣʦʥʢʠ 

ʟʘʧʠʰʝʤʦ ʨʦʟʚôʷʟʦʢ [143] ʚ ʫʪʦʯʥʝʥʦʤʫ ʚʠʛʣʷʜʽ, ʚʚʽʚʰʠ ʚ ʮʽ 

ʬʦʨʤʫʣʠ ʥʦʚʠʡ ʧʘʨʘʤʝʪʨ 1e, ʱʦ ʚʨʘʭʦʚʫʻ ʛʦʣʦʚʥʫ ʢʨʠʚʠʥʫ 

ʦʙʦʣʦʥʢʠ: 

1 2 3( ) ( , , )
( )

I t ʚ

l
K H F

E k

p
es s e e a= +  ,               (4.4) 

ʜʝ 
2

3
,

2 2
t ʚ

N M

h h

d
s sQ Q= = - ʥʘʧʨʫʞʝʥʥʷ ʚʽʜ ʨʦʟʪʷʛʫ ʩʝʨʝʜʠʥʥʦʾ 

ʧʦʚʝʨʭʥʽ ʪʘ ʤʘʢʩʠʤʘʣʴʥʝ ʥʘʧʨʫʞʝʥʥʷ ʚʽʜ ʟʛʠʥʫ ʚ ʦʙʦʣʦʥʮʽ ʥʘ 

ʨʽʚʥʽ ʪʨʽʱʠʥʠ; 1

1 /

1 /

h R

h R
e

+
= -
-

ʥʦʚʠʡ ʧʘʨʘʤʝʪʨ, ʷʢʠʡ ʫ ʨʦʟʚôʷʟʢʫ 

[184] ʜʣʷ ʧʣʠʪʠ ʜʦʨʽʚʥʶʻ ʦʜʠʥʠʮʽ, ʘ ʜʣʷ ʪʦʚʩʪʦʩʪʽʥʥʦʾ ʪʨʫʙʠ 

ʧʨʠʡʤʘʚʩʷ [7] ʨʽʚʥʠʤ ʚʽʜʥʦʰʝʥʥʶ ʾʾ ʟʦʚʥʽʰʥʴʦʛʦ ʪʘ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʨʘʜʽʫʩʽʚ; a- ʟʚʝʜʝʥʠʡ ʢʫʪ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʝʚʥʽʡ 

ʪʦʯʮʽ K  ʥʘ ʪʣʽ ʧʽʚʝʣʽʧʪʠʯʥʦʾ ʪʨʽʱʠʥʠ (ʨʠʩ. 4.1); 

( ) ()()2 4

2 3 1 2 3 3 3, , ;F M M M f ge e a e e a aè ø= + +ê ú  

1 21,13 0,09 ;M e= - 2

2

0,89
0,54 ;

0,2
M

e
=- +

+
2 / ;l ae= 3 / 2 ;l he=  

( )
242

3 2

2

1,35
14 1 ;

2 1,3
M

e
e

e

-
= + -

+

3 3

3 3

1 2 0,5;

2 1 0,5.

ʧʨʠ

ʧʨʠ

e e
d

e e

- ¢ë
=ì

- >í
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() ()( )
2 2

31 0,1 0,35 1 sin ;g a e aè ø= + + -
ê ú

 ( )1 2 1 sin ;nH H H H a= + -  

() ( )
1,65

21 1,464 ;E k e= +
 

2 2 30,2 0,6 · ;n e e e= + + 1 3 2 31 0,34 0,11 · ;H e e e= - -  

( ) ( )3/4 3/2 2

2 2 3 2 2 31 1,22 0,12 0,55 1,05 0,47 ;H e e e e e= - + + - +       

() ( )
1/4

2 2 2

2 cos sinf a e a aè ø= +
ê ú

; 2

21k e= - . 

ʇʽʜʩʪʘʚʠʚʰʠ ʚʠʨʘʟʠ ʜʣʷ ,N MQ Q ʫ ʬʦʨʤʫʣʫ (4.4), 

ʦʜʝʨʞʠʤʦ ʚʝʣʠʯʠʥʫ ʢʦʝʬʽʮʽʻʥʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ IK . 

ʖ. ʄʫʨʘʢʘʤʽ ʪʘ ʽʥʰʽ ʘʚʪʦʨʠ [143] ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʘ ʂɯʅ IK  ʟʘʤʽʥʠʣʠ ʩʫʤʫ ʥʘʧʨʫʞʝʥʴ ʫ ʬʦʨʤʫʣʽ (4.3) 

ʝʢʚʽʚʘʣʝʥʪʥʠʤ ʥʘʧʨʫʞʝʥʥʷʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʪʝʦʨʽʾ ʤʽʮʥʦʩʪʽ 

ʥʘʡʙʽʣʴʰʠʭ ʜʦʪʠʯʥʠʭ ʥʘʧʨʫʞʝʥʴ, ʜʝ ʟʘ ʛʦʣʦʚʥʽ ʥʘʧʨʫʞʝʥʥʷ 

1 3,s s ʧʨʠʡʤʘʶʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʽ ʥʘʧʨʫʞʝʥʥʷ , zqs s ʥʘ  

ʚʥʫʪʨʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʮʠʣʽʥʜʨʠʯʥʦʾ ʦʙʦʣʦʥʢʠ 

( )2 30.97 , ,I ʝʢʚ

k

l
K F

E

p
s e e a= .                    (4.5) 

ʊʫʪ 
2

1
32

1

2
0.5

1
ʝʢʚ

p
p

e
s e

e
= -
-

.  

ɼʨʫʛʠʡ ʯʣʝʥ ʚ ʦʩʪʘʥʥʴʦʤʫ ʚʠʨʘʟʽ ʜʣʷ ʝʢʚs  ʻ ʧʦʧʨʘʚʢʦʶ, ʱʦ 

ʚʨʘʭʦʚʫʻ ʚʧʣʠʚ ʛʣʠʙʠʥʠ ʧʦʰʠʨʝʥʥʷ ʪʨʽʱʠʥʠ ʚ ʦʙʦʣʦʥʮʽ.  
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ɿ ʤʝʪʦʶ ʧʝʨʝʚʽʨʢʠ ʪʦʯʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʬʦʨʤʫʣ ʙʫʣʠ 

ʦʙʯʠʩʣʝʥʽ ʟʥʘʯʝʥʥʷ ʂɯʅ I
I

K
K

q lp
=  ʫ ʥʘʡʛʣʠʙʰʽʡ ʪʦʯʮʽ ɸ 

( / 2a p= ) ʬʨʦʥʪʫ ʪʨʽʱʠʥʠ ʟʘʣʝʞʥʦ ʚʽʜ ʪʦʚʱʠʥʠ ʦʙʦʣʦʥʢʠ ʪʘ 

ʨʦʟʤʽʨʽʚ ʪʨʽʱʠʥʠ. ʆʜʝʨʞʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮʷʭ 4.1 ʽ 

4.2, ʜʝ ʾʭ ʩʧʽʚʩʪʘʚʣʝʥʦ ʟ ʚʽʜʦʤʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ [7] ʜʣʷ 

ʥʝʩʢʽʥʯʝʥʥʦʾ ʽʟʦʪʨʦʧʥʦʾ (0,3n= ) ʪʦʚʩʪʦʩʪʽʥʥʦʾ ʪʨʫʙʠ.  

ʊʘʙʣʠʮʷ 4.1  

ɿʥʘʯʝʥʥʷ ʂɯʅ IK  ʫ ʪʦʯʮʽ ɸ 

        3e 

 
0,2 0,4 0,6 0,8 

ʄʦʜʝʣʴ 

ʨʦʟʨʘʭʫʥʢʫ 

1

2
 

1,208 1,067 1,087 1,216 ʄʝʪʦʜ ɻɯʈ 

1,112 1,149 1,202 1,249 ʌ-ʣʘ (4.4) 

1,485 1,466 1,476 1,484 ʄʝʪʦʜ [184] 

1

3
 

1,617 1,492 1,490 1,623 ʄʝʪʦʜ ɻɯʈ 

1,602 1,644 1,716 1,779 ʌ-ʣʘ (4.4) 

1,790 1,732 1,807 1,827 ʄʝʪʦʜ [184] 

1

10
 

4,430 4,483 4,579 4,646 ʄʝʪʦʜ [7] 

4,232 4,307 4,491 4,648 ʌ-ʣʘ (4.4) 

4,053 4,348 4,489 4,613 ʄʝʪʦʜ [184] 

1

20
 

8,209 8,393 8,666 8,890 ʄʝʪʦʜ [7] 

7,929 8,139 8,498 8,811 ʌ-ʣʘ (4.4) 

7,914 8,120 8,432 8,709 ʄʝʪʦʜ [184] 

2 0,1e=  
12,592 

12,563 

15,544 

15,501 

20,804 

20,625 

28,626 

28,170 

ʌ-ʣʘ (4.4) 

ʄʝʪʦʜ [184] 

 

ʇʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʟʘ ʬʦʨʤʫʣʦʶ (4.4) ʧʘʨʘʤʝʪʨ ʝʣʽʧʪʠʯʥʦʩʪʽ 

ʪʘ ʜʦʚʞʠʥʘ ʦʙʦʣʦʥʢʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦʨʽʚʥʶʚʘʣʠ: 2 0.8; 3L Re= = , 

/h R 
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ʢʨʽʤ ʦʩʪʘʥʥʽʭ ʜʚʦʭ ʨʷʜʢʽʚ ʫ ʪʘʙʣʠʮʽ 4.1, ʜʝ 2 0.1.e=  ʊʦʤʫ ʧʨʠ 

ʩʧʽʚʩʪʘʚʣʝʥʥʽ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʪʦʡ 

ʬʘʢʪ, ʱʦ ʟʘʜʘʯʘ ʨʦʟʚôʷʟʘʥʘ ʜʣʷ ʦʙʦʣʦʥʢʠ, ʷʢʘ ʥʝ ʧʝʨʝʙʫʚʘʻ ʫ 

ʩʪʘʥʽ ʧʣʦʩʢʦʛʦ ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ, ʽ ʥʘ ʾʾ ʨʦʟʚôʷʟʢʠ ʤʦʞʫʪʴ 

ʟʥʘʯʥʦ ʚʧʣʠʚʘʪʠ ʢʨʘʡʦʚʽ ʝʬʝʢʪʠ. 

ʋ ʪʘʙʣʠʮʽ 4.1 ʜʣʷ ʪʦʚʱʠʥ 
1

2

h

R
= , 

1

3
 ʫ ʧʝʨʰʠʭ ʨʷʜʢʘʭ 

ʧʦʜʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʊʝʥʘ ʽ ʌʝʥʥʝʨʘ [190], ʦʜʝʨʞʘʥʽ ʤʝʪʦʜʦʤ 

ʛʨʘʥʠʯʥʠʭ ʽʥʪʝʛʨʘʣʴʥʠʭ ʨʽʚʥʷʥʴ (ɻɯʈ), ʘ ʜʣʷ ʪʦʚʱʠʥ 
1 1

,
10 20

h

R
=  

ʨʦʟʤʽʱʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʄ. ʉʪʘʜʥʠʢʘ ʪʘ ɯ.ɼʽʜʫʭʘ [7], ʦʪʨʠʤʘʥʽ 

ʰʣʷʭʦʤ ʣʽʥʝʘʨʠʟʘʮʽʾ ʥʘʧʨʫʞʝʥʴ qs  ʟʘʜʘʯʽ ʃʷʤʝ. 

ɼʘʥʽ, ʥʘʚʝʜʝʥʽ ʫ ʜʨʫʛʦʤʫ ʪʘ ʪʨʝʪʴʦʤʫ ʨʷʜʢʘʭ ʪʘʙʣʠʮʽ, 

ʦʙʯʠʩʣʝʥʽ ʟʘ ʬʦʨʤʫʣʘʤʠ (4.4) ʪʘ ʚʽʜʦʤʠʤʠ ʬʦʨʤʫʣʘʤʠ ʽʟ [143], 

ʚʽʜʧʦʚʽʜʥʦ. ɿʥʘʯʝʥʥʷ ʂɯʅ IK   ʚ ʦʩʪʘʥʥʽʭ ʜʚʦʭ ʨʷʜʢʘʭ ʧʦʨʘʭʦʚʘʥʽ 

ʜʣʷ / 1/ 20.h R=    

ɻʨʘʬʽʢʠ ʟʤʽʥʠ ʂɯʅ I
I

K
K

q lp
=  ʟʘʣʝʞʥʦ ʚʽʜ ʧʘʨʘʤʝʪʨʘ 

3
2

l

h
e=  (ʚʽʜʥʦʩʥʦʾ ʛʣʠʙʠʥʠ ʪʨʽʱʠʥʠ) ʜʣʷ ʪʦʚʱʠʥ 

1 1
;

2 3

h

R
=  

ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 4.2. ʂʨʠʚʽ 1 (ʩʫʮʽʣʴʥʘ ʪʘ ʰʪʨʠʭʦʚʘ) ʧʦʙʫʜʦʚʘʥʽ 

ʜʣʷ ʚʽʜʥʦʩʥʦʾ ʪʦʚʱʠʥʠ / 1/ 2h R= . ʂʨʠʚʽ 2, 3 ï ʜʣʷ ʚʽʜʥʦʩʥʦʾ 

ʪʦʚʱʠʥʠ / 1/ 3h R=  ʜʣʷ ʽʟʦʪʨʦʧʥʦʛʦ ( )/ 2,6E G=  ʪʘ 

ʪʨʘʥʩʪʨʦʧʥʦʛʦ ( )/ 8E G=  ʤʘʪʝʨʽʘʣʫ, ʚʽʜʧʦʚʽʜʥʦ. 
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. 

ʐʪʨʠʭʦʚʽ ʢʨʠʚʽ ʧʦʙʫʜʦʚʘʥʽ ʟʘ ʜʘʥʠʤʠ ʤʝʪʦʜʫ ʛʨʘʥʠʯʥʠʭ 

ʽʥʪʝʛʨʘʣʴʥʠʭ ʨʽʚʥʷʥʴ (ɻɯʈ) [189]. ɸʥʘʣʽʟ ʢʨʠʚʠʭ ʟʤʽʥʠ IK  

ʟʘʣʝʞʥʦ ʚʽʜ ʚʽʜʥʦʩʥʦʾ ʛʣʠʙʠʥʠ ʧʦʰʠʨʝʥʥʷ ʪʨʽʱʠʥʠ ʩʚʽʜʯʠʪʴ, ʱʦ 

ʮʷ ʟʤʽʥʘ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʘ ʪʘ ʩʢʣʘʜʘʻ ʧʨʠʙʣʠʟʥʦ 10 14· % ʜʣʷ 

2 0.8e= . ɸʣʝ ʟ ʪʘʙʣʠʮʽ 4.2 ʚʠʜʥʦ, ʱʦ ʜʣʷ 2 0.1e=  ʢʦʝʬʽʮʽʻʥʪ IK  

ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʤʘʡʞʝ ʫ 2,3 ʨʘʟʠ ( )/ 1/ 20h R= . 

ɺʧʣʠʚ ʧʦʧʝʨʝʯʥʦʾ ʘʥʽʟʦʪʨʦʧʽʾ ʥʘ ʚʝʣʠʯʠʥʫ ʂɯʅ IK  ʤʦʞʝ 

ʜʦʩʷʛʘʪʠ 15 25%%· . 

ʋ ʪʘʙʣʠʮʽ 4.2 ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʣʷ ʂɯʅ IK  ʟʘʣʝʞʥʦ ʚʽʜ 

ʧʘʨʘʤʝʪʨʘ ʝʣʽʧʪʠʯʥʦʩʪʽ (/l a) ʪʨʽʱʠʥʠ ʚ ʦʙʦʣʦʥʮʽ ʪʘ ʾʾ ʪʦʚʱʠʥʠ. 

ɸʥʘʣʽʟ ʜʘʥʠʭ ʪʘʙʣʠʮʴ 4.1 ʽ 4.2 ʩʚʽʜʯʠʪʴ, ʱʦ ʟʤʝʥʰʝʥʥʷ 

0 

 

1 

 

2 

IK

 

0,2 0,4 0,6 ( )/ 2l h  

2 

3 

1 

ʈʠʩ. 4.2. ɿʥʘʯʝʥʥʷ ʂɯʅ 
IK

~
 ʫ ʥʘʡʛʣʠʙʰʠʡ ʪʦʯʮʽ 

ʪʨʽʱʠʥʠ 
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ʧʘʨʘʤʝʪʨʘ 2 /l ae=  ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʂɯʅ IK  ʫ 

ʪʦʥʢʠʭ ʦʙʦʣʦʥʢʘʭ (/ 0.1; 0.05h R= ) ʚʽʜ 80% ʜʦ 225%.  

ʊʘʙʣʠʮʷ 4.2 

ɿʤʽʥʘ ʂɯʅ IK  ʟʘʣʝʞʥʦ ʚʽʜ ʧʘʨʘʤʝʪʨʘ ʝʣʽʧʪʠʯʥʦʩʪʽ 2e 

 1

20
 

1

10
 

1

3
 

1

2
 ( )/ 2l h  

4

5
 

7,929 4,232 1,602 1,112 0,2 

8,811 4,648 1,779 1,249 0,8 

1

2
 

8,241 4,400 1,629 1,156 0,2 

10,269 5,424 2,074 - 0,8 

3

10
 

8,524 4,551 1,684 1,195 0,2 

12,26 6,484 - - 0,8 

 

ʇʨʦʧʫʩʢʠ ʚ ʪʘʙʣʠʮʽ 4.2, ʱʦ ʥʘʣʝʞʘʪʴ ʨʦʟʨʘʭʫʥʢʘʤ ʜʣʷ 

ʚʽʜʥʦʩʥʠʭ ʪʦʚʱʠʥ ʦʙʦʣʦʥʦʢ / 1/ 3h R=  ʪʘ / 1/ 2h R= , 

ʩʪʦʩʫʶʪʴʩʷ ʪʠʭ ʚʠʧʘʜʢʽʚ, ʢʦʣʠ ʪʨʽʱʠʥʘ ʚʠʭʦʜʠʪʴ ʟʘ ʢʨʘʾ 

ʦʙʦʣʦʥʢʠ.  

ʄʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʂɯʅ IK  ʫ 

ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʙʣʠʟʴʢʦʩʪʽ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʧʦʚʝʨʭʦʥʴ ʦʙʦʣʦʥʢʠ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʟʙʽʣʴʰʝʥʥʷ ʟʛʠʥʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ ʧʦʚʥʦʛʦ 

ʥʘʧʨʫʞʝʥʥʷ ʚ ʦʙʦʣʦʥʮʽ. ʆʜʥʦʯʘʩʥʦ, ʚʠʭʦʜʷʯʠ ʽʟ ʪʚʝʨʜʞʝʥʥʷ        

ʉ.ɺ. ʉʝʨʝʥʩʝʥʘ ʪʘ ɻ.ʇ. ɿʘʡʮʝʚʘ [139], ʱʦ òé ʪʨʽʱʠʥʠ - ʨʦʟʨʽʟʠ 

ʥʘ ʛʣʠʙʠʥʫ, ʷʢʘ ʜʦʨʽʚʥʶʻ 0,7 ʪʦʚʱʠʥʠ ʦʙʦʣʦʥʢʠ ʽ ʙʽʣʴʰʝ, ʤʦʞʥʘ 

/l a  

/h R 
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ʚʚʘʞʘʪʠ ʥʘʩʢʨʽʟʥʠʤʠéò, ʜʽʡʜʝʤʦ ʚʠʩʥʦʚʢʫ ʧʨʦ ʦʜʥʘʢʦʚʫ 

ʥʝʙʝʟʧʝʢʫ, ʷʢ ʚʽʜ ʛʨʘʥʠʯʥʦ ʤʽʣʢʦʾ (ʫ ʨʦʟʫʤʽʥʥʽ ʧʦʯʘʪʢʫ ʨʫʭʫ)  

ʪʨʽʱʠʥʠ, ʪʘʢ ʽ ʚʽʜ ʛʣʠʙʦʢʦʾ, ʢʦʣʠ ʚʦʥʘ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ 

ʧʨʦʪʠʣʝʞʥʦʶ ʧʦʚʝʨʭʥʝʶ ʦʙʦʣʦʥʢʠ. 

ɿʤʽʥʘ ʂɯʅ IK  ʟʘʣʝʞʥʦ ʚʽʜ ʪʦʚʱʠʥʠ ʦʙʦʣʦʥʢʠ ʟʦʙʨʘʞʝʥʘ ʥʘ  

ʨʠʩ. 4.3. ʅʠʞʥʷ ʢʨʠʚʘ ʚʽʜʧʦʚʽʜʘʻ ʧʘʨʘʤʝʪʨʫ 3 0,2e= , ʚʝʨʭʥʷ ï 

3 0,8e= . ʐʪʨʠʭʦʚʘ ʢʨʠʚʘ ʧʦʙʫʜʦʚʘʥʘ ʟʘ ʬʦʨʤʫʣʘʤʠ [183] ʜʣʷ 

3 0,8e= . 

ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʩʚʽʜʯʠʪʴ, ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʘ 

ʬʦʨʤʫʣʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʂɯʅ IK  ʜʦʩʪʘʪʥʴʦ ʪʦʯʥʦ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʤʝʪʦʜʦʤ ɻɯʈ [191], ʘʧʨʦʢʩʠʤʫʻ ʟʤʽʥʫ ʂɯʅ ʧʨʠ ʟʘʛʣʠʙʣʝʥʥʽ 

ʪʨʽʱʠʥʠ. ʇʨʠ ʮʴʦʤʫ ʥʘʡʙʽʣʴʰʽ ʚʽʜʭʠʣʝʥʥʷ (10 12%· ) 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʦʩʝʨʝʜʠʥʽ ʜʽʘʧʘʟʦʥʫ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʘ 3e ʧʨʠ 

/ 1/ 2h R= , ʪʦʙʪʦ ʜʣʷ ʚʠʧʘʜʢʫ ʪʦʚʩʪʦʩʪʽʥʥʦʛʦ ʮʠʣʽʥʜʨʘ. ʑʝ 

ʙʽʣʴʰʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʯʠʩʣʦʚʦʛʦ ʤʝʪʦʜʫ ʜʘʶʪʴ ʬʦʨʤʫʣʠ 

ʅʴʶʤʝʥʘ ʪʘ ʈʘʞʫ [184], ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʥʠʤʠ ʜʣʷ ʪʦʚʩʪʦʩʪʽʥʥʦʛʦ 

ʮʠʣʽʥʜʨʘ. ɹʣʠʟʴʢʠʤʠ ʜʦ ʮʠʭ ʬʦʨʤʫʣ ʻ ʚʠʨʘʟʠ, ʦʪʨʠʤʘʥʽ ʜʣʷ 

ʘʥʘʣʦʛʽʯʥʠʭ ʚʠʧʘʜʢʽʚ ʥʘʙʣʠʞʝʥʠʤ ʘʥʘʣʽʪʠʯʥʠʤ ʧʽʜʭʦʜʦʤ             

ʆ.ɭ. ɸʥʜʨʝʡʢʽʚʠʤ, ʄ.ʄ. ʉʪʘʜʥʠʢʦʤ, ɸ.ɯ. ɼʘʨʯʫʢʦʤ ʪʘ                   

ɯ.ɺ. ɼʽʜʫʭʦʤ ʫ [7] ʜʣʷ ʪʦʚʩʪʦʩʪʽʥʥʦʛʦ ʮʠʣʽʥʜʨʘ ʟ ʽʟʦʪʨʦʧʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ.  
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ʈʠʩ. 4.3. ɿʘʣʝʞʥʽʩʪʴ IK  ʚʽʜ ʪʦʚʱʠʥʠ ʦʙʦʣʦʥʢʠ 

ɸʥʘʣʽʟ ʛʨʘʬʽʯʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜʥʦʩʥʦʛʦ ʂɯʅ IK  ʚʽʜ 

ʪʦʚʱʠʥʠ ʦʙʦʣʦʥʢʠ (ʨʠʩ.4.3) ʩʚʽʜʯʠʪʴ, ʱʦ ʮʷ ʟʤʽʥʘ ʤʘʻ 

ʧʨʠʙʣʠʟʥʦ ʛʽʧʝʨʙʦʣʽʯʥʫ ʟʘʣʝʞʥʽʩʪʴ ʽʟ ʦʜʥʘʢʦʚʦʶ ʪʝʥʜʝʥʮʽʻʶ 

ʜʣʷ ʨʽʟʥʠʭ ʛʣʠʙʠʥ ʪʨʽʱʠʥʠ. ʂʨʠʚʽ 1, 2, ʦʪʨʠʤʘʥʽ ʥʘ ʙʘʟʽ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʦʜʝʣʽ ʦʙʦʣʦʥʦʢ, ʪʘ ʰʪʨʠʭʦʚʘ ʣʽʥʽʷ ʅʴʶʤʝʥʘ-

ʈʘʞʫ ( )3 0,8e=  ʧʨʦʣʷʛʘʶʪʴ ʜʦʚʦʣʽ ʙʣʠʟʴʢʦ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ. 

ɺʘʨʪʦ ʪʘʢʦʞ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʚôʷʟʘʥʦʾ ʟʘʜʘʯʽ 

ʟʛʠʥʫ ʮʠʣʽʥʜʨʠʯʥʦʾ ʦʙʦʣʦʥʢʠ ʧʨʠ 3L R²  ʧʦʨʽʚʥʶʚʘʣʠ ʪʽʣʴʢʠ ʟ 

ʨʦʟʚôʷʟʢʦʤ ʟʘʜʘʯʽ ʃʷʤʝ ʜʣʷ ʪʦʚʩʪʦʩʪʽʥʥʦʾ ʽʟʦʪʨʦʧʥʦʾ ʪʨʫʙʠ. ʋ 

ʚʠʧʘʜʢʫ 3L R¢  ʧʦʯʠʥʘʻ ʜʽʷʪʠ ʢʨʘʡʦʚʠʡ ʝʬʝʢʪ, ʪʦʤʫ 

ʥʘʧʨʫʞʝʥʥʷ ʚ ʦʙʦʣʦʥʮʽ ʪʘ ʂɯʅ IK  ʙʫʜʫʪʴ ʽʩʪʦʪʥʦ ʽʥʰʠʤʠ, ʥʽʞ ʫ 

ʧʣʦʩʢʽʡ ʟʘʜʘʯʽ ʃʷʤʝ.  

ʋ ʨʦʟʜʽʣʽ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘʧʨʫʞʝʥʴ ʫ ʮʠʣʽʥʜʨʠʯʥʽʡ ʦʙʦʣʦʥʮʽ ʟ 

ʚʥʫʪʨʽʰʥʴʦʶ ʪʨʽʱʠʥʦʶ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʜʽʻʶ ʚʥʫʪʨʽʰʥʴʦʛʦ 

2 

4 

6 

IK
~

 

0,1 0,2 0,3 /h R 
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8 
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ʪʠʩʢʫ. ɼʘʥʘ ʤʝʪʦʜʠʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʽʜʦʤʠʭ ʨʦʟʚôʷʟʢʘʭ ʈʘʞʫ ʪʘ 

ʅʴʶʤʝʥʘ, ʷʢʽ ʙʫʣʠ ʦʜʝʨʞʘʥʽ ʥʠʤʠ ʜʣʷ ʪʦʚʩʪʦʾ ʧʣʠʪʠ, 

ʧʦʰʢʦʜʞʝʥʦʾ ʧʦʚʝʨʭʥʝʚʦʶ ʪʨʽʱʠʥʦʶ. 

 ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʞʥʘ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʪʝʦʨʽʷ ʦʙʦʣʦʥʦʢ ʩʝʨʝʜʥʴʦʾ 

ʪʦʚʱʠʥʠ  ʤʦʞʝ ʜʦʩʪʘʪʥʴʦ ʪʦʯʥʦ ʦʧʠʩʫʚʘʪʠ ʅɼʉ ʚ ʦʢʦʣʽ 

ʧʦʚʝʨʭʥʝʚʦʾ ʪʨʽʱʠʥʠ. ɼʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʘʥʽʟʦʪʨʦʧʽʾ ʤʘʪʝʨʽʘʣʫ 

ʥʘ ʚʝʣʠʯʠʥʫ ʂɯʅ ʟʘʣʝʞʥʦ ʚʽʜ ʪʦʚʩʪʦʩʪʽʥʥʦʩʪʽ ʦʙʦʣʦʥʢʠ ʪʘ 

ʚʧʣʠʚʫ ʢʨʘʡʦʚʦʛʦ ʝʬʝʢʪʫ. ɺʝʣʠʯʠʥʘ ʂɯʅ IK  ʟʘʣʝʞʠʪʴ ʷʢ ʚʽʜ 

ʪʦʚʱʠʥʠ ʦʙʦʣʦʥʢʠ, ʪʘʢ ʽ ʚʽʜ ʬʦʨʤʠ ʩʘʤʦʾ ʪʨʽʱʠʥʠ. ʇʨʠ 

ʟʙʽʣʴʰʝʥʥʽ ʝʣʽʧʪʠʯʥʦʩʪʽ ʪʨʽʱʠʥʠ ( )2 0,8e<  ʚʝʣʠʯʠʥʘ ʂɯʅ IK  

ʟʨʦʩʪʘʻ. 

 

4.3. ʄʽʮʥʽʩʪʴ ʢʦʤʧʦʟʠʪʥʦʛʦ ʢʽʣʴʮʷ, ʧʦʰʢʦʜʞʝʥʦʛʦ 

ʪʨʽʱʠʥʦʶ 

ʆʢʨʝʤʠʤ ʚʠʧʘʜʢʦʤ ʨʦʟʨʘʭʫʥʢʫ ʜʦʩʠʪʴ ʜʦʚʛʦʾ ʮʠʣʽʥʜʨʠʯʥʦʾ 

ʦʙʦʣʦʥʢʠ ʻ ʚʠʧʘʜʦʢ, ʢʦʣʠ ʚ ʢʦʞʥʦʤʫ ʩʚʦʤ̒ʫ ʧʦʧʝʨʝʯʥʦʤʫ 

ʧʝʨʝʨʽʟʽ ʚʦʥʘ ʥʘʚʘʥʪʘʞʝʥʘ ʦʜʥʘʢʦʚʠʤʠ ʨʘʜʽʘʣɹ ʥʠʤʠ ʪʘ ʟʩʫʚʥʠʤʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ, ʘ ʾʾ ʧʦʧʝʨʝʯʥʽ ʧʝʨʝʨʽʟʠ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʧʣʦʩʢʦʤʫ 

ʜʝʬʦʨʤʦʚʘʥʦʤʫ ʩʪʘʥʽ (0xe = ). ʊʘʢʘ ʟʘʜʘʯʘ ʟ ʪʨʠʚʠʤʽʨʥʦʾ 

"ʚʠʨʦʜʞʫʻʪʴʩʷ" ʫ ʜʚʦʚʠʤʽʨʥʫ ʽ ʾʾ ʘʥʘʣʦʛʦʤ ʩʪʘ ̒ʟʘʜʘʯʘ ʟʛʠʥʫ 

ʢʨʫʛʦʚʦʛʦ ʢʽʣʴʮʷ. ɼʠʬʝʨʝʥʮʽʘʣʴʥʽ ʨʽʚʥʷʥʥʷ ʟʛʠʥʫ ʢʦʤʧʦʟʠʪʥʠʭ 

ʢʽʣʝʮʴ ʯʠ ʢʨʠʚʦʣʽʥʽʡʥʠʭ ʩʪʨʠʞʥʽʚ ʦʪʨʠʤʘʻʤʦ ʷʢ ʛʨʘʥʠʯʥʠʡ 

ʚʠʧʘʜʦʢ ʽʟ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ (2.13), (2.20), (2.35) ʜʣʷ 
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ʜʦʩʠʪʴ ʜʦʚʛʦʾ ʮʠʣʽʥʜʨʠʯʥʦʾ ʦʙʦʣʦʥʢʠ. ʈʘʟʦʤ ʟ ʪʠʤ, ʙʫʜʝʤʦ 

ʚʚʘʞʘʪʠ ʥʘʜʘʣʽ, ʱʦ ʨʝʘʣʴʥʽ ʢʦʤʧʦʟʠʪʥʽ ʢʽʣʴʮʷ ʪʘ ʩʪʨʠʞʥʽ 

ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʧʣʦʩʢʦʤʫ ʥʘʧʨʫʞʝʥʦʤʫ ʩʪʘʥʽ, ʢʦʣʠ ʥʘʧʨʫʞʝʥʥʷ 

0xs = . 

ʂʦʤʧʦʥʝʥʪʠ ʚʝʢʪʦʨʘ ʧʝʨʝʤʽʱʝʥʥ ̫ ʜʣʷ ʢʨʫʛʦʚʦʛʦ 

ʢʦʤʧʦʟʠʪʥʦʛʦ ʢʽʣʴʮʷ ʦʜʝʨʞʠʤʦ ʟ ʬʦʨʤʫʣ (2.13) ʜʣʷ 

ʮʠʣʽʥʜʨʠʯʥʦʾ ʦʙʦʣʦʥʢʠ, ʧʦʢʣʘʚʰʠ ʚ ʥʠʭ ʧʘʨʘʤʝʪʨʠ  1 2A A v¡¡= = : 

( ) ()

( ) () [ ]

2 2

2 2

2 2

12

3

, 1 3 ,
3

, . (4.6)
2 2

z

dwz z dw z z z h
V z v

R R d R R h R d

z d w z
W z w v z q

R d E

t

j

j j
j j

j j e s
j

å õå õ
= + - + + - -æ öæ ö

ç ÷ ç ÷

è ø
¡¡= - - + +é ù
ê ú

 

ʊʫʪ ()v j  ʽ ()w j  - ʪʘʥʛʝʥʮʽʘʣʴʥʘ ʪʘ ʨʘʜʽʘʣʴʥʘ ʩʢʣʘʜʦʚʽ 

ʧʝʨʝʤʽʱʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʣʽʥʽʾ ʢʽʣʴʮʷ (ʨʠʩ.4.4); 2 1A h= Ö - ʧʣʦʱʘ 

ʧʝʨʝʨʽʟʫ ʢʽʣʴʮʷ; R - ʨʘʜʽʫʩ ʩʝʨʝʜʥʴʦʾ ʣʽʥʽʾ ʢʽʣʴʮʷ; 3, ,E G n¡ ¡¡- 

ʤʦʜʫʣʽ ʧʨʫʞʥʦʩʪʽ, ʟʩʫʚʫ ʪʘ ʢʦʝʬʽʮʽʻʥʪ ʇʫʘʩʩʦʥʘ ʤʘʪʝʨʽʘʣʫ ʫ 

ʧʦʧʝʨʝʯʥʦʤʫ ʥʘʧʨʷʤʽ; ( )1 / 2q q q+ -=- + , ( )2q q q- += - ; q°- 

ʟʦʚʥʽʰʥʻ ʩʪʠʩʢʫʚʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʢʽʣʴʮʝ ʜʣʷ z h=°; 

3

1 23

1
(3 )

4
z

z z
q q

h h
s= + - - ʨʘʜʽʘʣʴʥʝ ʥʘʧʨʫʞʝʥʥʷ ʚ ʢʽʣʴʮʽ; 

4

3
K G hj

¡= ; 2

2w w h w= + ; 2

2;w w h wt t= -   

2 2
2 2

2 2

3

3
;

8 2

n

j

¡¡
= +

hq h d w
h w

E R d
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wt- ʩʢʣʘʜʦʚʘ ʨʘʜʽʘʣʴʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ w ʚʽʜ ʜʝʬʦʨʤʘʮʽʾ 

ʧʦʧʝʨʝʯʥʦʛʦ ʟʩʫʚʫ; j - ʢʫʪ, ʱʦ ʚʽʜʨʘʭʦʚʫʻʪʴʩʷ ʚʽʜ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʜʽʘʤʝʪʨʘ ʢʽʣʴʮʷ (ʨʠʩ. 4.4).  

 

ʈʠʩ. 4.4. ʉʭʝʤʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʝʣʝʤʝʥʪʘ ʢʽʣʴʮʷ 

 

2 3, /E En n n¡ ¡¡ ¡= -ʢʦʝʬʽʮʽʻʥʪʠ ʇʫʘʩʩʦʥʘ ʤʘʪʝʨʽʘʣʫ ʢʽʣʴʮʷ ʫ 

ʧʦʧʝʨʝʯʥʦʤʫ ʥʘʧʨʷʤʢʫ. 

ʊʘʢ ʩʘʤʦ, ʷʢ ʽ ʫ ʚʠʧʘʜʢʫ ʮʠʣʽʥʜʨʠʯʥʠʭ ʦʙʦʣʦʥʦʢ, ʥʝʚʽʜʦʤʽ 

ʬʫʥʢʮʽʾ ʧʝʨʝʤʽʱʝʥʴ ()v j  ʽ ()w j  ʟʥʘʭʦʜʷʪʴʩʷ ʽʟ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ 

ʨʽʚʥʦʚʘʛʠ ʚ ʟʫʩʠʣʣʷʭ  ̔ʤʦʤʝʥʪʘʭ (2.23), ʷʢʘ ʜʣʷ ʢʽʣʴʮʷ ʤʦʞʝ ʙʫʪʠ 

ʟʘʧʠʩʘʥʘ ʫ ʚʠʛʣʷʜʽ 

; 0; ( ),z

dQ dM dN
N q R RQ Q

d d d
j

j j j
- =- - = =-      (4.7) 

ʜʝ 2 12 /zq q q h R= + ;  ( )1 / 2q q q+ -=- + , ( )2q q q- += - ; 

( )

h

h

N dzjj s
-

=ñ , 

h

z

h

Q dzjt
-

=ñ  , 

h

h

M z dzjs
-

=ñ  - ʧʦʟʜʦʚʞʥʷ  ̔
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ʧʦʧʝʨʝʯʥʘ ʩʠʣʠ ʪʘ ʟʛʠʥʘʣʴʥʠʡ ʤʦʤʝʥʪ, ʱʦ ʜʽʶʪʴ ʫ 

ʧʦʧʝʨʝʯʥʠʭ ʧʝʨʝʨʽʟʘʭ ʢʽʣʴʮʷ,  

ɺʠʨʘʟʠ ʜʣʷ ʚʥʫʪʨʽʰʥʽʭ ʟʫʩʠʣʴ , ,N Q M  ʤʘʶʪʴ ʪʘʢʠʡ 

ʚʠʛʣʷʜ: 

2

2
2 1 2

3

( ) 2 ( ) 2 ;
20

Eh dv h
N E w hv q q N

R d R E
ej

j
¡¡= + + + +       (4.8) 

2
22 2

1 22 2

3

( ) ( ) ( (1 ) / (2 )) 0,4 ;
E I E Id w

M w q v v N h v q h
R d E R

j
j

¡ ¡
¡ ¡ ¡¡=- + + - - +

4
( ) , ,

3

K dw
Q K G h

R d

j t
jj

j
¡= = 2 (2 ) ,

2

E I
N

R
e jn k

¡
¡¡= +  

ʜʝ  ʚʝʣʠʯʠʥʘ, ʱʦ ʝʢʚʽʚʘʣʝʥʪʥʘ 

ʤʦʤʝʥʪʫ ʽʥʝʨʮʽʾ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʢʽʣʴʮʷ ʦʜʠʥʠʯʥʦʾ ʠhʨʠʥʠ; 

 ; . 

ʉʠʩʪʝʤʘ ʨʽʚʥʷʥʴ (4.7), ʟʘ ʫʤʦʚʠ ʩʪʘʣʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʢʽʣʴʮʝ ( ), ʤʦʞʝ ʙʫʪʠ ʟʚʝʜʝʥʘ ʜʦ ʚʠʛʣʷʜʫ: 

,   (4.9)  

ʜʝ  ). 

ʈʦʟʚôʷʟʢʦʤ ʧʝʨʰʦʛʦ ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ ʙʫʜʝ 

,             (4.10) 

ʜʝ ɸ,ɺ ï ʢʦʥʩʪʘʥʪʠ, ʢʦʪʨʽ ʟʥʘʭʦʜʷʪʴʩʷ ʽʟ ʛʨʘʥʠʯʥʠʭ ʫʤʦʚ.  


