
 

ʅʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʠ 

 

 

 

ɹʫʣʛʘʢʦʚʘ ʅʘʪʘʣʴʷ ʉʝʨʛʝʝʚʥʘ 

 

 

ʂʆʅɺɽʂʊʀɺʅʓɽ ʊɽʏɽʅʀʗ ʀ ʊɽʇʃʆʄɸʉʉʆʆɹʄɽʅ  

ʇʈʀ ʄʆɼʋʃʗʎʀʀ ɻʈɸʅʀʏʅʆʁ ʊɽʄʇɽʈɸʊʋʈʓ  

ɺ ʇʆʈʀʉʊʆʄ ʇʈʗʄʆʋɻʆʃʔʅʀʂɽ 

 

 

ʉʧʝʮʠʘʣʴʥʦʩʪʴ 01.04.14 ï  ʊʝʧʣʦʬʠʟʠʢʘ  ʠ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʪʝʧʣʦʪʝʭʥʠʢʘ  

 

 

 

 

ɸɺʊʆʈɽʌɽʈɸʊ 

ʜʠʩʩʝʨʪʘʮʠʠ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ 

ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ 
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ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʫʯʨʝʞʜʝʥʠʠ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ çʀʥ-

ʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʛʝʦʪʝʨʤʠʠ ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘè. 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ:     ʜʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ  

    ʈʘʤʘʟʘʥʦʚ ʄʫʢʘʤʘʡ ʄʘʛʦʤʝʜʦʚʠʯ 

 

ʆʬʠʮʠʘʣʴʥʳʝ ʦʧʧʦʥʝʥʪʳ:   ʜʦʢʪʦʨ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, 

      ʘʢʘʜʝʤʠʢ ʈɸɽʅ 

      ʂʘʨʘʢʠʥ ɸʥʜʨʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ 

                                                

      ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ  

     ɼʞʘʚʘʪʦʚ ɼʞʘʚʘʪ ʂʫʨʙʘʥʦʚʠʯ 

  

ɺʝʜʫʱʘʷ ʦʨʛʘʥʠʟʘʮʠʷ:       ʋʈɸʅ çʀʥʩʪʠʪʫʪ ʆʢʝʘʥʦʣʦʛʠʠ ʈɸʅ»  

 

 

ɿʘʱʠʪʘ ʩʦʩʪʦʠʪʩʷ _27___ʦʢʪʷʙʨʷ__ 2011 ʛ. ʚ _15_ ʯʘʩʦʚ ʥʘ ʟʘʩʝ-

ʜʘʥʠʠ ʦʙʲʝʜʠʥʝʥʥʦʛʦ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʩʦʚʝʪʘ ɼʄ 002.071.01 ʧʨʠ ʫʯ-

ʨʝʞʜʝʥʠʠ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ çʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʛʝʦʪʝʨʤʠʠ 

ɼʘʛʝʩʪʘʥʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘè ʧʦ ʘʜʨʝʩʫ: 367030, ʛ. ʄʘʭʘʯʢʘʣʘ, ʧʨ. 

ʀ.ʐʘʤʠʣʷ, 39ʘ, ʘʢʪʦʚʳʡ ʟʘʣ.  

 

C ʜʠʩʩʝʨʪʘʮʠʝʡ ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʚ ʙʠʙʣʠʦʪʝʢʝ ʋʈɸʅ ɼʅʎ  

 

ɸʚʪʦʨʝʬʝʨʘʪ ʨʘʟʦʩʣʘʥ  ñ_14__ò ____ʩʝʥʪʷʙʨʷ__ 2011 ʛ. 

 

 

ʋʯʝʥʳʡ ʩʝʢʨʝʪʘʨʴ ʆʙʲʝʜʠʥʝʥʥʦʛʦ  

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʩʦʚʝʪʘ ɼʄ 002.071.01  

ʜ.ʪ.ʥ.                                                                                          ɹʘʟʘʝʚ ɸ.ʈ. 
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ʆɹʑɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʈɸɹʆʊʓ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ.  
ʆʜʥʠʤ ʠʟ ʤʝʭʘʥʠʟʤʦʚ ʪʝʧʣʦʦʙʤʝʥʘ ʷʚʣʷʝʪʩʷ ʪʝʧʣʦʚʘʷ ʢʦʥʚʝʢʮʠʷ. ɺ ʟʝʤ-

ʥʳʭ ʫʩʣʦʚʠʷʭ ʬʣʶʠʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʝ ʩʤʝʩʠ, ʚ ʢʦ-

ʪʦʨʳʭ  ʧʣʦʪʥʦʩʪʥʘʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ, ʚʳʟʳʚʘʶʱʘʷ ʢʦʥʚʝʢʮʠʶ, ʦʙʫʩʣʘʚʣʠʚʘʝʪ-

ʩʷ ʢʨʦʤʝ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʝʱʝ ʠ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʦʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴʶ, ʘ ʛʨʘʜʠ-

ʝʥʪʳ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ ʦʢʘʟʳʚʘʶʪʩʷ ʧʦʩʪʦʷʥʥʳ-

ʤʠ. ʅʘʣʠʯʠʝ ʧʨʠʤʝʩʠ ʠ ʧʝʨʝʤʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ 

ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʝʝ ʫʩʪʦʡʯʠʚʦʩʪʴ. ʇʦʥʠʤʘʥʠʝ ʩʚʦʡʩʪʚ ʢʦʥʚʝʢʮʠʠ 

ʠ ʭʘʨʘʢʪʝʨʘ ʚʣʠʷʥʠʷ ʨʘʟʣʠʯʥʳʭ ʦʩʣʦʞʥʷʶʱʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʧʦʩʦʙ-

ʩʪʚʫʝʪ ʩʦʟʜʘʥʠʶ ʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʤʝʪʦʜʦʚ ʫʧʨʘʚʣʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʪʝʯʝ-

ʥʠʡ ʠ ʨʘʚʥʦʚʝʩʠʷ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʦʙʫʩʣʦʚʣʝʥʘ ʚʘʞʥʦʩʪʴʶ ʠʟʫʯʝʥʠʷ ʥʦ-

ʚʳʭ ʤʝʭʘʥʠʟʤʦʚ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʩʧʦʩʦʙʦʚ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʨʘʚʥʦʚʝʩʠʡ ʠ ʪʝʯʝʥʠʡ ʞʠʜʢʦʩʪʝʡ ʠ ʛʘʟʦʚ ʩ ʧʦʤʦʱʴʶ ʨʘʟʣʠʯ-

ʥʳʭ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ, ʥʘʧʨʠʤʝʨ, ʪʘʢʠʭ ʢʘʢ ʤʦʜʫʣʮ̫ʠʷ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ.  

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʨʘʙʦʪʝ ʚʦʧʨʦʩʳ ʩʚʷʟʘʥʳ, ʥʘʧʨʠʤʝʨ, ʩ 

ʧʨʦʙʣʝʤʦʡ ʪʝʧʣʦʠʟʦʣʷʮʠʠ ʧʦʨʠʩʪʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ, ʢʦʪʦʨʘʷ ʧʨʠʟʚʘʥʘ ʫʤʝʥʴ-

ʰʘʪʴ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ. ʇʝʨʝʜʘʯʘ ʪʝʧʣʦʪʳ ʧʨʦʠʩʭʦʜʠʪ ʯʝʨʝʟ ʢʘʤʝʥʥʳʡ ʦʩʪʦʚ 

ʤʘʪʝʨʠʘʣʘ ʚʩʣʝʜʩʪʚʠʝ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʠ ʯʝʨʝʟ ʧʦʨʳ, ʟʘʧʦʣʥʝʥʥʳʝ ʚʦʟʜʫʭʦʤ, 

ʧʫʪʝʤ ʢʦʥʚʝʢʮʠʠ.  ʊʝʤʧʝʨʘʪʫʨʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʝʨʠʦʜʠʯʝʩʢʠ ʤʝʥʷʝʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ, ʩʤʝʥʳ ʜʥʷ ʠ ʥʦʯʠ, ʧʦʵʪʦʤʫ ʧʨʠ ʨʘʩʯʝʪʝ  ʢʦʬɻ-

ʬʠʮʠʝʥʪʘ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʪʝʧʣʦʠʟʦʣʷʪʦʨʘ ʞʝʣʘʪʝʣʴʥʦ ʫʯʠʪʳʚʘʪʴ ʢʦʣʝʙʘʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʝʛʦ ʛʨʘʥʠʮʘʭ. 

ʉ ʨʘʟʚʠʪʠʝʤ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʪʦʡʯʠʚʘʷ ʪʝʥʜʝʥʮʠʷ ʢ 

ʧʦʠʩʢʫ ʦʧʪʠʤʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʚʳʨʘʱʠʚʘʥʠʷ ʢʨʠʩʪʘʣʣʦʚ ʥʘʠʣʫʯh ʝʛʦ ʢʘʯʝʩʪʚʘ. 

ʇʨʠʯʝʤ,  ʫʧʨʘʚʣʝʥʠʝ ʢʦʥʚʝʢʪʠʚʥʳʤ ʜʚʠʞʝʥʠʝʤ  ʨʘʩʧʣʘʚʘ ʞʝʣʘʪʝʣʴʥʦ ʙʝʩʢʦʥ-

ʪʘʢʪʥʳʤ ʩʧʦʩʦʙʦʤ, ʪʘʢ ʢʘʢ ʚʨʘʱʘʪʝʣʴʥʳʝ ʤʝʭʘʥʠʟʤʳ ʚʥʦʩʷʪ ʵʣʝʤʝʥʪ ʩʣʫʯʘʡ-

ʥʳʭ ʚʦʟʤʫʱʘʶʱʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʧʨʦʮʝʩʩ ʨʦʩʪʘ ʢʨʠʩʪʘʣʣʘ ʠ ʷʚʣʷʶʪʩʷ ʠʩʪʦʯ-

ʥʠʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʡ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ ʤʦʜʫʣʠʨʫʝʤʳʭ ʧʘʨʘ-

ʤʝʪʨʦʚ ʥʘ ʢʦʥʚʝʢʪʠʚʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʠ ʨʘʟʚʠ-

ʪʠʝ ʥʝʣʠʥʝʡʥʳʭ ʨʝʞʠʤʦʚ ʢʦʥʚʝʢʮʠʠ ʤʦʛʫʪ ʙʳʪʴ  ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠʤʝʥʠʪʝʣʴ-

ʥʦ ʢ ʟʘʜʘʯʘʤ ʚʨrʘʱʠʚʘʥʠʷ ʢʨʠʩʪʘʣʣʦʚ.  

ʂʨʦʤʝ ʪʦʛʦ, ʢʦʥʚʝʢʪʠʚʥʳʡ ʪʝʧʣʦʦʙʤʝʥ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦ-

ʚʘʥʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ ʢʦʥʚʝʢʮʠʦʥʥʦʛʦ ʪʠʧʘ, ʘ ʪʘʢʞʝ ʛʘʟʦʛʠʜ-

ʨʘʪʥʳʭ ʟʘʣʝʞʝʡ. ɻʝʦʪʝʨʤʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʢʦʥʚʝʢʮʠʦʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʨʘʡʦʥʘʭ ʩʦʚʨʝʤʝʥʥʳʭ, ʠʣʠ ʥʝʜʘʚʥʦ ʧʦʪʫʭʰʠʭ ʚʫʣʢʘʥʦʚ, ʘ 

ʚʫʣʢʘʥʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠʤʝʝʪ ʩʚʦʡ ʭʘʨʘʢʪʝʨʥʳʡ ʧʝʨʠʦʜ ʬʣʫʢʪʫʘʮʠʡ, ʯʪʦ 

ʝʩʪʝʩʪʚʝʥʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʥʘʣʠʯʠʝ 

ʢʦʥʚʝʢʮʠʠ ʚ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʛʨʘʜʠʝʥʪʘ ʪʝʤʧʝʨʘʪʫʨʳ, ʢʦʪʦ-

ʨʳʡ ʩʫʱʝʩʪʚʦʚʘʣ 100 ʪʳʩ ʣʝʪ ʥʘʟʘʜ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʜʘʥʥʘʷ ʨʘʙʦʪʘ ʚʘʞʥʘ ʜʣʷ 

ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʧʨʠ ʬʠʣʴʪʨʘʮʠʠ ʞʠʜʢʦʩʪʠ ʚ ʧʦʨʠʩʪʳʭ 

ʧʣʘʩʪʘʭ ʧʨʠ ʥʘʣʠʯʠʠ ʧʝʨʝʤʝʥʥʦʛʦ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʛʨʘʜʠʝʥʪʘ. 
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ʎʝʣʠ ʨʘʙʦʪʳ: 

1. ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʧʝʨʠʦʜʠʯʝʩʢʠ ʤʝʥʷʶʱʝʛʦʩʷ ʛʨʘʜʠʝʥʪʘ ʪʝʤʧʝʨʘʪʫ-

ʨʳ ʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʢʦʥʚʝʢʮʠʠ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʩʣʦʝ ʙʠʥʘʨʥʦʡ ʩʤʝʩʠ. 

2. ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʤʦʜʫʣʷʮʠʠ ʛʨʘʜʠʝʥʪʘ ʪʝʤʧʝʨʘʪʫʨʳ (ʢʦʥʮʝʥʪʨʘʮʠʠ)  

ʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʢʦʥʚʝʢʮʠʠ ʚ ʧʦʨʠʩʪʦʤ ʧʨʷʤʦʫʛʦʣʴʥʠʢʝ, ʥʘʩʳʱʝʥʥʦʤ ʙʠʥʘʨ-

ʥʦʡ ʩʤʝʩʴʶ, ʘ ʪʘʢʞʝ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʦʡ ʠʟʦʪʝʨʤʠʯʝʩʢʦʡ ʩʤʝʩʴʶ. 

3. ʀʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʩʢʠʥ-ʵʬʬʝʢʪʘ ʥʘ ʢʦʥʚʝʢʪʠʚʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʤʝʩʝʡ. 

4. ɺʳʷʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʚʣʠʷʥʠʷ ʤʦʜʫʣʷʮʠʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʥʘ 

ʨʘʟʚʠʪʠʝ ʥʝʣʠʥʝʡʥʳʭ ʨʝʞʠʤʦʚ ʢʦʥʚʝʢʮʠʠ ʩʤʝʩʠ ʚ ʧʦʨʠʩʪʦʤ ʧʨʷʤʦʫʛʦʣʴʥʠʢʝ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʨʘʙʦʪʳ 

1. ʀʩʩʣʝʜʦʚʘʥʘ ʢʦʥʚʝʢʪʠʚʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʣʦʷ ʙʠʥʘʨ-

ʥʦʡ ʩʤʝʩʠ, ʥʘ ʛʨʘʥʠʮʘʭ ʢʦʪʦʨʦʛʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʣʝʛʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʧʦʩʪʦ̫ ʥʥʘ, 

ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʠʟʤʝʥʷʝʪʩʷ ʩ ʯʘʩʪʦʪʦʡ w, ʧʨʠ ʫʩʣʦʚʠʠ ʦʪʩʫʪʩʪʚʠʷ ʧʝʨʝʢʨʝʩʪ-

ʥr ʭ ʵʬʬʝʢʪʦʚ. ɺ ʜʘʥʥʦʡ ʧʦʩʪʘʥʦʚʢʝ ʟʘʜʘʯʘ ʨʝʰʝʥʘ ʚʧʝʨʚʳʝ. ʇʦʩʪʨʦʝʥʳ ʢʘʨʪʳ 

ʫʩʪʦʡʯʠʚʦʩʪʠ  ʚ ʧʣʦʩʢʦʩʪʠ ʯʘʩʪʦʪʘ - ʘʤʧʣʠʪʫʜʘ ʤʦʜʫʣʷʮʠʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʘʨ 

ʟʥʘʯʝʥʠʡ ʪʝʧʣʦʚʦʛʦ ʠ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʯʠʩʝʣ ʈʵʣʝʷ.  

2. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʩʢʠʥ-ʵʬʬʝʢʪ ʷʚʣʷʝʪʩʷ ʩʪʘʙʠʣʠʟʠʨʫʶʱʠʤ ʬʘʢʪʦʨʦʤ ʧʨʠ 

ʙʦʣhɹʠʭ ʯʘʩʪʦʪʘʭ ʠ ʜʝʩʪʘʙʠʣʠʟʠʨʫʝʪ ʨʘʚʥʦʚʝʩʠʝ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʯʘʩʪʦʪʳ. ʇʨʠ 

ʜʦʩʪʘʪʦʯʥʦ ʤʘʣʳʭ ʯʘʩʪʦʪʘʭ ʚʣʠʷʥʠʝ ʩʢʠʥ-ʵʬʬʝʢʪʘ ʥʝ ʩʢʘʟʳʚʘʝʪʩʷ.  

3. ʇʦʣʫʯʝʥʦ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʢʦʥʚʝʢʮʠʠ ʙʠʥʘʨʥʦʡ, ʘ ʪʘʢ ʞʝ 
ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʦʡ ʠʟʦʪʝʨʤʠʯʝʩʢʦʡ ʩʤʝʩʠ ʚ ʧʦʨʠʩʪʦʤ ʧʨʷʤʦʫʛʦʣʴʥʠʢʝ, ʤʦʜʫ-

ʣʷʮʠʷ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʠʛʨʘʝʪ ʪʦʣʴʢʦ ʜʝʩʪʘʙʠʣʠʟʠʨʫʶʱʫʶ ʨʦʣʴ (ʚ ʦʪʣʠʯʠʠ 

ʦʪ ʢʦʥʚʝʢʮʠʠ ʚ ʧʦʣʦʩʪʠ, ʛʜʝ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʦʙʣʘʩʪʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʩʪʘʙʠ-

ʣʠʟʘʮʠʠ ʜʣʷ ʥʘʜʢʨʠʪʠʯʝʩʢʠʭ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʠ ʪʝʧʣʦʚʦʛʦ ʯʠʩʝʣ ʈʵʣʝʷ).  

4. ʇʦʣʫʯʝʥʳ ʯʠʩʣʝʥʥʳʝ ʜʘʥʥʳʝ ʦ ʩʪʨʫʢʪʫʨʝ ʪʝʯʝʥʠʡ ʠ ʪʝʨʤʦ-

ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʳʭ ʧʦʣʝʡ ʜʣʷ ʥʘʜʢʨʠʪʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʢʦʥʚʝʢʮʠʠ ʙʠʥʘʨʥʦʡ ʠ 

ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʦʡ ʠʟʦʪʝʨʤʠʯʝʩʢʦʡ ʩʤʝʩʝʡ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʧʦʨʠʩʪʦʤ ʧʨʷʤʦ-

ʫʛʦʣʴʥʠʢʝ ʧʨʠ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠ ʤʦʜʫʣʠʨʫʝʤʳʭ  ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʦʢʘʟʘʥʳ 

ʟʘʚʠʩʠʤʦʩʪʠ ʯʠʩʝʣ ʅʫʩʩʝʣʴʪʘ ʦʪ ʚʨʝʤʝʥʠ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʟʘʜʘʯʠ.  

ɸʚʪʦʨ ʟʘʱʠʱʘʝʪ 

1. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʤʦʜʫʣʷʮʠʠ ʛʨʘʜʠʝʥ-

ʪʘ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ ʢʦʥʚʝʢʪʠʚʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʙʠʥʘʨʥʦʡ ʩʤʝʩʠ ʚ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʦʡ ʧʦʣʦʩʪʠ ʠ ʚ  ʧʦʨʠʩʪʦʤ ʧʨʷʤʦʫʛʦʣʴʥʠʢʝ. 

2. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʤʦʜʫʣʷʮʠʠ ʛʨʘʜʠʝʥ-

ʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʘ ʢʦʥʚʝʢʪʠʚʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʦʡ ʠʟʦʪʝʨʤʠ-

ʯʝʩʢʦʡ ʩʤʝʩʠ ʚ ʧʦʨʠʩʪʦʤ ʧʨʷʤʦʫʛʦʣʴʥʠʢʝ. 

3. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ ʩʢʠʥ-ʵʬʬʝʢʪʘ ʥʘ ʢʦʥʚʝʢʪʠʚʥʫʶ ʫʩ-

ʪʦʡʯʠʚʦʩʪʴ ʩʤʝʩʠ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʡ ʧʦʣʦʩʪʠ ʠ ʚ ʧʦʨʠʩʪʦʤ ʧʨʷʤʦʫʛʦʣʥɹʠʢʝ. 

4. ʈʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨ ʪʝʯʝʥʠʡ ʠ ʪʝʨʤʦ-

ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʳʭ  ʧʦʣʝʡ ʜʣʷ ʥʘʜʢʨʠʪʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʢʦʥʚʝʢʮʠʠ ʙʠʥʘʨʥʦʡ 

ʠ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʦʡ ʠʟʦʪʝʨʤʠʯʝʩʢʦʡ ʩʤʝʩʝʡ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤ ʧʦʨʠʩʪʦʤ ʧʨʷʤʦ-

ʫʛʦʣʴʥʠʢʝ ʧʨʠ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠ ʤʦʜʫʣʠʨʫʝʤʳʭ  ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʷʭ.  

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ. ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʜʪʚʝʨʞʜʘʝʪ-

ʩʷ ʩʨʘʚʥʝʥʠʝʤ ʩ ʠʟʚʝʩʪʥʳʤʠ ʧʨʝʜʝʣʴʥʳʤʠ ʩʣʫʯʘʷʤʠ, ʘ ʪʘʢʞʝ ʘʜʝʢʚʘʪʥʦʩʪʴʶ 



 5 

ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʩʦʛʣʘʩʠʝʤ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʨʘʟ-

ʥʳʭ ʧʦʜʭʦʜʦʚ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ.  
ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʥʦʩʷʪ ʚʢʣʘʜ ʚ ʨʘʟʚʠʪʠʝ ʪʝʦʨʠʠ ʢʦʥʚʝʢʮʠʠ ʠ 

ʥʘʫʯʥʳʭ ʦʩʥʦʚ  ʝʝ ʧʨʠʣʦʞʝʥʠʡ: ʟʘʜʘʯʠ ʚʳʨʘʱʠʚʘʥʠʷ ʢʨʠʩʪʘʣʣʦʚ; ʟʘʜʘʯʠ ʪʝʧ-

ʣʦʠʟʦʣʷʮʠʠ; ʦʧʠʩʘʥʠʝ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʧʨʠ ʬʠʣʴʪʨʘʮʠʠ ʞʠʜʢʦʩʪʠ ʚ 

ʧʦʨʠʩʪʳʭ ʧʣʘʩʪʘʭ ʧʨʠ ʥʘʣʠʯʠʠ ʧʝʨʝʤʝʥʥʦʛʦ ʛʝʦʪʝʨʤʘʣʴʥʦʛʦ ʛʨʘʜʠʝʥʪʘ ʠ ʪ.ʜ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʤʝʶʪ ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ 

ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʢʦʥʚʝʢʪʠʚʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʠʜʨʦʪʝʨʤʘʣʥɹʦʡ ʩʠʩʪʝʤʳ ʚ 

ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʪʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʥʝʩʪʘʮʠʦʥʘʨ-

ʥʳʝ (ʤʦʜʫʣʠʨʦʚʘʥʥʳʝ ʧʦ ʯʘʩʪʦʪʝ ʠ ʘʤʧʣʠʪʫʜʝ) ʪʝʧʣʦʚʳʝ ʧʦʪʦʢʠ, ʨʝʟʢʠʝ ʢʦʣʝ-

ʙʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 

ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʘʙʦʪʝ, ʫʛʣʫʙʣʷʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʥʝʣʠʥʝʡ-

ʥʳʭ ʨʝʞʠʤʘʭ ʢʦʥʚʝʢʮʠʠ ʧʨʠ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠ̫ ʭ.  

ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ. ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʜʠʩʩʝʨʪʘʮʠʠ, 

ʜʦʢʣʘʜʳʚʘʣʠʩʴ ʥʘ ʩʣʝʜʫʶʱʠʭ ʥʘʫʯʥʳʭ ʰʢʦʣʘʭ ʠ  ʢʦʥʬʝʨʝʥʮʠʷʭ: 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ, ʧʦʩʚʷʱʝʥʥʘʷ 275-ʣʝʪʠʶ ʈɸʅ ʠ 

50-ʣʝʪʠʶ ɼʅʎ ʈɸʅ.- ʄʘʭʘʯʢʘʣʘ: ʈɸʅ ɼʅʎ, 1999. 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ "ɺʦʟʦʙʥʦʚʣʷʝʤʘʷ ʵʥʝʨʛʝʪʠʢʘ: ʧʨʦʙʣʝʤʳ ʠ 

ʧʝʨʩʧʝʢʪʠʚʳ", ʄʘʭʘʯʢʘʣʘ,2005. 

ʂʦʥʬʝʨʝʥʮʠʷ, ʧʦʩʚʷʱʝʥʥʘʷ 70-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʄʘʛʦʤʝʜʦʚʘ ʂ.ʄ. 

«ɸʢʪʫʘʣʴʥʳʝ  ʧʨʦʙʣʝʤʳ ʦʩʚʦʝʥʠʷ ʚʦʟʦʙʥʦʚʣʷʝʤʳʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚè, ʄʘʭʘʯ-

ʢʘʣʘ, 2006. 

II  ʐʢʦʣʘ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ çɸʢʪʫʘʣʴʥʳʝ  ʧʨʦʙʣʝʤʳ ʦʩʚʦʝʥʠʷ ʚʦʟʦʙʥʦʚ-

ʣʷʝʤʳʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ.è,  ʄʘʭʘʯʢʘʣʘ, 2008. 

ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʄʫʭʪʘʨʦʚʩʢʠʝ ʯʪʝʥʠʷè: çʉʦʚʨʝʤʝʥʥʳʝ 

ʧʨʦʙʣʝʤʳ ʤʘʪʝʤʘʪʠʢʠ ʠ ʩʤʝʞʥʳʝ ʚʦʧʨʦʩʳè. ʄʘʭʘʯʢʘʣʘ, 2010. 

II  ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çɺʦʟʦʙʥʦʚʣʷʝʤʘʷ ʵʥʝʨʛʝʪʠʢʘ: ʧʨʦʙʣʝʤʳ 

ʠ ʧʝʨʩʧʝʢʪʠʚʳè. ʄʘʭʘʯʢʘʣʘ, 2010. 

III  ʐʢʦʣʘ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ çɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʦʩʚʦʝʥʠʷ ʚʦʟʦʙʥʦʚ-

ʣʷʝʤʳʭ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚè. ʄʘʭʘʯʢʘʣʘ. 2010. 

ʇʫʙʣʠʢʘʮʠʠ. ʆʩʥʦʚʥʳʝ ʤʘʪʝʨʠʘʣʳ ʜʠʩʩʝʨʪʘʮʠʠ ʠʟʣʦʞʝʥʳ ʚ ʨʘʙʦʪʘʭ [1-16]. 

ʉʦʜʝʨʞʘʥʠʝ ʠ ʩʪʨʫʢʪʫʨʘ ʜʠʩʩʝʨʪʘʮʠʠ. ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝ-

ʥʠʷ,  ʯʝʪʳʨʝʭ ʛʣʘʚ, ʟʘʢʣʶʯʝʥʠʷ, ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ (131 ʥʘʠʤʝʥʦʚʘʥʠʝ) ʠ ʧʨʠ-

ʣʦʞʝʥʠʷ. ɺ ʨʘʙʦʪʝ ʩʦʜʝʨʞʘʪʩʷ 47  ʨʠʩʫʥʢʦʚ. ʆʙʱʠʡ ʦʙʲʝʤ ʜʠʩʩʝʨʪʘʮʠʠ   159 

ʩʪʨʘʥʠʮ. 

ʉʦʜʝʨʞʘʥʠʝ ʨʘʙʦʪʳ 

ɺʚʝʜʝʥʠʝ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʦʙʱʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʨʘʙʦʪʳ, ʦʙʦʩʥʦʚʘʥʠʝ 

ʥʘʫʯʥʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ.  

ɺ ʧʝʨʚʦʡ ʛʣʘʚʝ ʧʨʠʚʦʜʠʪʩʷ ʢʨʘʪʢʠʡ ʦʙʟʦʨ ʥʝʙʦʣʴʰʦʡ ʯʘʩʪʠ ʨʘʙʦʪ ʧʦ-

ʩʚʷʱʝʥʥʳʭ ʩʚʦʙʦʜʥʦʡ ʢʦʥʚʝʢʮʠʠ ʞʠʜʢʦʩʪʠ ʠ ʛʘʟʘ, ʠʤʝʶʱʠʭ ʦʪʥʦʰʝʥʠʝ ʢ ʧʨʦʙʣʝ-

ʤʘʤ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ. ʂʦʥʚʝʢʮʠʷ ʚ ʧʣʦʩʢʦʤ ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʦʤ ʩʣʦʝ ʞʠʜʢʦʩʪʠ (ʛʘʟʘ), ʧʦʜʦʛʨʝʚʘʝʤʦʤ ʩʥʠʟʫ, ʠʣʠ ʢʦʥʚʝʢʮʠʷ ʈʵʣʝʷ-ɹʝʥʘʨʘ, 

ʷʚʣʷʝʪʩʷ ʪʠʧʦʤ ʢʦʥʚʝʢʮʠʠ, ʢʦʪʦʨʳʡ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʯʘʱʝ ʚʩʝʛʦ. ʃʠʪʝʨʘʪʫʨʘ 
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ʧʦ ʢʦʥʚʝʢʮʠʠ ʈʵʣʝʷðɹʝʥʘʨʘ ʚʝʜʝʪ ʩʚʦʶ ʠʩʪʦʨʠʶ ʩ ʢʥʠʛʠ ʏʘʥʜʨʘʩʝʢʘʨʘ [S. 

Chandrasekhar, 1961], ʚ ʢʦʪʦʨʦʡ ʨʷʜ ʣʠʥʝʡʥʳʭ ʟʘʜʘʯ ʦʙ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʳʣʠ 

ʨʘʩʩʤʦʪʨʝʥʳ ʦʯʝʥʴ ʧʦʜʨʦʙʥʦ. ɼʘʣʝʝ ʚʳʰʣʠ ʪʘʢʠʝ ʤʦʥʦʛʨʘʬʠʠ, ʢʘʢ çʋʩʪʦʡʯʠ-

ʚʦʩʪʴ ʪʝʯʝʥʠʡ ʞʠʜʢʦʩʪʠè ɼʞʦʟʝʬʘ [ɼ.ɼʞʦʟʝʬ, 1981] ʠ çɻʠʜʨʦʜʠʥʘʤʠʯʝʩʢʘʷ 

ʫʩʪʦʡʯʠʚʦʩʪʴè ɼʨʝʡʟʠʥʘ ʠ ʈʝʡʜʘ [P. G. Drazin, W. H. Reid, 1981], ʢʦʪʦʨʳʝ ʧʨʦ-

ʜʦʣʞʠʣʠ ʣʠʥʠʶ ʩʠʩʪʝʤʘʪʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʘʩʧʝʢʪʦʚ ʪʝʦʨʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʘ 

ʢʥʠʛʘ ɻʝʨʰʫʥʠ ʠ ɾʫʭʦʚʠʮʢʦʛʦ çʂʦʥʚʝʢʪʠʚʥʘʷ ʫʩʪʦʡʯʠʚʦʩʪʴ ʥʝʩʞʠʤʘʝʤʦʡ 

ʞʠʜʢʦʩʪʠè [ɻʝʨʰʫʥʠ ɻ.ɿ., ɾʫʭʦʚʠʮʢʠʡ ɽ.ʄ., 1972] ʙʳʣʘ ʧʦʩʚʷʱʝʥʘ ʨʘʟʥʦʦʙ-

ʨʘʟʥʳʤ ʢʦʥʚʝʢʪʠʚʥʳʤ ʷʚʣʝʥʠʷʤ (ʥʝ ʪʦʣʴʢʦ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʩʣʦʷʭ). ʀʩʩʣʝ-

ʜʦʚʘʥʠʷ ʢʦʥʚʝʢʮʠʠ ʥʘ ʠʭ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʧʨʠʚʝʜʝʥʳ ʪʘʢʞʝ ʚ ʨʷʜʝ ʦʙʟʦʨʦʚ, 

ʥʘʧʨʠʤʝʨ, ʂʦʰʤʠʜʝʨʘ [E. L. Koschmieder, 1974; 1975], ʅʦʨʤʘʥ ʠ ʇʦʤʦ [ʉ. 

Normand, Y. Pomeau, 1977], ɹʫʩʩʝ [F. H. Busse, 1978, 1984] ʠ ɹʝʨʠʥʛʝʨʘ [R. P. 

Behringer, 1985]. ʀʤʝʶʪʩʷ ʪʘʢʞʝ ʧʦʜʨʦʙʥʳʝ ʦʙʟʦʨʳ ʦʙʱʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʫʢʪʫʨ ð ʥʘʧʨʠʤʝʨ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʅʴʶʵʣʣʦʤ ʩ ʩʦʘʚʪʦʨʘ-

ʤʠ [ɸ. ʉ. Newell, 1988, 1989; ɸ. ʉ. Newell, T. Passot, J. Lega, 1993]. 

ɹʦʣʴʰʫʶ ʨʦʣʴ ʢʦʥʚʝʢʪʠʚʥʳʡ ʪʝʧʣʦ- ʠ ʤʘʩʩʦʧʝʨʝʥʦʩ ʠʛʨʘʝʪ ʚ ʧʨʦʮʝʩʩʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʫʜʥʳʭ ʠ ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʧʨʠ ʵʪʦʤ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʩʪʨʫʢʪʫʨʘ ʠ 

ʨʝʞʠʤ ʢʦʥʚʝʢʮʠʠ [ʉ.ʃ. ʃʦʧʘʪʥʠʢʦʚ, 1995].  ʆʜʥʘʢʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʙʦʪ 

ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʯʠʩʪʘʷ ʞʠʜʢʦʩʪʴ. ʇʦʩʢʦʣʴʢʫ ʚ ʟʝʤʥʳʭ ʫʩʣʦʚʠʷʭ, ʤʳ ʠʤʝʝʤ ʜʝʣʦ 

ʩʦ  ʩʤʝʩʷʤʠ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩ ʫʯʝ-

ʪʦʤ ʚʣʠʷʥʠʷ ʥʘʣʠʯʠʷ ʧʨʠʤʝʩʠ. ʇʨʠ ʵʪʦʤ ʠʤʝʶʪʩʷ ʜʚʝ ʧʨʠʯʠʥʳ ʧʦʷʚʣʝʥʠʷ 

ʢʦʥʚʝʢʪʠʚʥʦʡ ʩʠʣʳ ð ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ, ʘ ʪʘʢʞʝ 

ʜʚʘ ʜʠʩʩʠʧʘʪʠʚʥʳʭ ʤʝʭʘʥʠʟʤʘ ð ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʠ ʜʠʬʬʫʟʠʷ. ʕʪʦ ʧʨʠʚʦ-

ʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʭ ʵʬʬʝʢʪʦʚ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʯʠʩʪʦʡ ʩʨʝʜʳ, 

ʨʘʚʥʦʚʝʩʠʝ ʩʤʝʩʠ ʤʦʞʝʪ ʦʢʘʟʘʪʴʩʷ ʥʝʫʩʪʦʡʯʠʚʳʤ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʣʝʙʘʪʝʣʴʥʳʭ 

ʚʦʟʤʫʱʝʥʠʡ. ʂʦʥʢʫʨʝʥʮʠʷ ʜʠʬʬʫʟʠʠ ʠ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, 

ʯʪʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʢʘʟʳʚʘʶʪʩʷ ʢʦʥʚʝʢʪʠʚʥʦ-ʥʝʫʩʪʦʡʯʠʚʳʤʠ 

ʪʘʢʠʝ ʩʦʩʪʦʷʥʠʷ ʨʘʚʥʦʚʝʩʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʛʨʘʜʠʝʥʪ ʧʣʦʪʥʦʩʪʠ ʥʘʧʨʘʚʣʝʥ ʚʥʠʟ 

(ʚʥʠʟʫ ʩʨʝʜʘ ʙʦʣʝʝ ʧʣʦʪʥʘʷ). ɼ.ɸ. ʅʠʣʜʦʤ (1968 ʛ.) ʨʝʰʝʥʘ ʟʘʜʘʯʘ ʦ ʢʦʥʚʝʢ-

ʪʠʚʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʠʥʘʨʥʦʡ ʩʤʝʩʠ ʚ ʧʦʨʠʩʪʦʡ ʩʨʝʜʝ, ʍ. ɹʨʘʥʜʦʤ (1982 ʛ.) 
ʠʩʩʣʝʜʦʚʘʥʘ ʢʦʥʚʝʢʪʠʚʥʘʷ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ  ʙʠʥʘʨʥʳʭ ʩʤʝʩʝʡ ʚ ʧʦʨʠʩʪʦʡ ʩʨʝʜʝ 

ʧʨʠ ʧʦʜʦʛʨʝʚʝ ʩʥʠʟʫ ʠʣʠ ʩʚʝʨʭʫ. ʉʠʩʪʝʤʘʪʠʟʘʮʠʷ ʨʘʙʦʪ ʧʦ ʢʦʥʚʝʢʮʠʠ ʙʠʥʘʨ-

ʥʦʡ ʩʤʝʩʠ ʚ ʧʦʣʦʩʪʠ ʧʨʦʚʝʜʝʥʘ ʚ ʛʣʘʚʝ 7 ʢʥʠʛʠ [ɻʝʨʰʫʥʠ ɻ.ɿ., ɾʫʭʦʚʠʮʢʠʡ 

ɽ.ʄ., 1972].  

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʛʝʦʪʝʨʤʠʯʝʩʢʠʭ ʦʪʣʦʞʝʥʠʡ ʚʦʜʳ ʚ ʧʦʨʠʩʪʦʡ ʛʦʨʥʦʡ ʧʦ-

ʨʦʜʝ ʠʥʪʝʨʝʩʝʥ ʚʠʜ ʪʝʯʝʥʠʷ, ʚʦʟʥʠʢʘʶʱʝʛʦ ʧʨʠ ʧʝʨʝʥʦʩʝ ʵʥʝʨʛʠʠ ʩʢʚʦʟʴ ʧʦ-

ʨʠʩʪʦʝ ʪʚʝʨʜʦʝ ʪʝʣʦ, ʥʘʩʳʱʝʥʥʦʝ ʞʠʜʢʦʩʪʴʶ. ʈʘʟʥʦʩʪʴ ʪʝʤʧʝʨʘʪʫʨ ʚʳʟʳʚʘʝʪ 

ʚʳʪʘʣʢʠʚʘʶʱʫʶ ʩʠʣʫ ʠ ʧʨʠʚʦʜʠʪ ʢ ʮʠʨʢʫʣʷʮʠʠ ʞʠʜʢʦʩʪʠ ʩʢʚʦʟʴ ʧʦʨʠʩʪʫʶ 

ʩʨʝʜʫ. ʉʢʦʨʦʩʪʠ, ʚʳʟʚʘʥʥʳʝ ʚʳʪʘʣʢʠʚʘʶɦ ʝʡ ʩʠʣʦʡ, ʙʦʣʴʰʝʡ ʯʘʩʪʴʶ ʦʯʝʥʴ 

ʤʘʣʳ ʠʟ-ʟʘ ʙʦʣʴʰʦʛʦ ʚʣʠʷʥʠʷ ʚʷʟʢʦʩʪʠ ʥʘ ʪʝʯʝʥʠʝ ʚ ʫʟʢʠʭ ʢʘʥʘʣʘʭ. ʊʝʦʨʠʠ 

ʢʦʥʚʝʢʮʠʠ ʞʠʜʢʦʩʪʠ ʚ ʧʦʨʠʩʪʳʭ ʩʨʝʜʘʭ ʧʦʩʚʷʱʝʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪ 

ʢʘʢ ʟʘʨʫʙʝʞʥʳʭ ʪʘʢ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʘʚʪʦʨʦʚ. ʂʘʥʦʥʠʯʝʩʢʘʷ ʟʘʜʘʯʘ ʦ ʢʦʥʚʝʢ-

ʪʠʚʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʞʠʜʢʦʩʪʠ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤ ʧʦʨʠʩʪʦʤ ʩʣʦʝ ʚʧʝʨʚʳʝ ʪʝʦʨʝ-



 7 

ʪʠʯʝʩʢʠ ʨʝʰʝʥʘ ʚ ʨʘʙʦʪʝ [Horton C.W. and Rogers F.T., 1945], ʘ ʟʘʪʝʤ ʚ ʨʘʙʦʪʝ 

[Lapwood E.R., 1948]. ɽʝ ʨʝʰʝʥʠʝ ʧʨʠʚʝʜʝʥʦ ʠ ʚ [ɻʝʨʰʫʥʠ ɻ.ɿ., ɾʫʭʦʚʠʮʢʠʡ 

ɽ.ʄ., 1972; ʊʝʨʢʦʪ ɼ., ʐʫʙʝʨʪ ɼʞ., 1985]. ɻʨʘʚʠʪʘʮʠʦʥʥʘʷ ʢʦʥʚʝʢʮʠʷ ʷʚʣʷʝʪ-

ʩʷ ʦʜʥʠʤ ʠʟ ʤʝʭʘʥʠʟʤʦʚ ʮʠʨʢʫʣʷʮʠʠ ʬʣʶʠʜʦʚ ʚ ʟʝʤʥʦʡ ʢʦʨʝ, ʜʣʷ ʢʦʪʦʨʦʛʦ 

ʪʨʝʙʫʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʭʦʨʦʰʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʠ ʙʦʣʴʰʠʝ ʛʨʘʜʠʝʥʪʳ ʪʝʤʧʝ-

ʨʘʪʫʨʳ.  ɼʨʫʛʠʤʠ ʚʘʞʥʝʡʰʠʤʠ ʤʝʭʘʥʠʟʤʘʤʠ ʬʣʶʠʜʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʚ ʚʝʨʭʥʝʡ ʢʦʨʝ ʷʚʣʷʶʪʩʷ ʜʠʣʘʪʘʥʩʠʷ ʠ ʢʦʤʧʘʢʮʠʷ [ʂʘʨʘʢʠʥ ɸ.ɺ., ʂʫʨʴʷʥʦʚ 

ʖ.ɸ., ʇʘʚʣʝʥʢʦʚʘ ʅ.ʀ., 2003]. ɼʠʣʘʪʘʥʩʠʦʥʥʥʳʡ ʵʬʬʝʢʪ ʩʚʷʟʘʥ ʩʦ ʩʜʚʠʛʦʚʳʤ  

ʥʘʧʨʷʞʝʥʠʝʤ ʪʨʝʱʠʥʦʚʘʪʳʭ  ʧʦʨʦʫʧʨʫʛʠʭ ʩʣʦʝʚ. ɺʷʟʢʘʷ ʢʦʥʩʦʣʠʜʘʮʠʷ (ʢʦʤ-

ʧʘʢʮʠʷ) ʩʚʷʟʘʥʘ ʩ ʜʠʥʘʤʠʢʦʡ ʧʦʨʦʚʷʟʢʠʭ ʩʨʝʜ. ʕʪʠ ʤʝʭʘʥʠʟʤʳ ʩʫʱʝʩʪʚʝʥʥʳʤ 

ʦʙʨʘʟʦʤ ʚʣʠʷʶʪ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. 

ʅʘʣʠʯʠʝ ʧʝʨʝʤʝʥʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʤʦʞʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʝʝ ʫʩʪʦʡʯʠʚʦʩʪʴ. ʗʚʣʝʥʠʝ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʨʝʟʦ-

ʥʘʥʩʘ ʚ ʨʘʟʣʠʯʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʭʦʨʦʰʦ ʠʟʫʯʝʥʦ. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʩʧʝʮʠʬʠʢʘ ʨʘʟʣʠʯʥʳʭ ʟʘʜʘʯ  ʚʥʦʩʠʪ ʚ ʨʝʟʫʣʴʪʘʪʳ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ. ʂʨʦʤʝ 

ʪʦʛʦ, ʨʝʰʝʥʠʝ ʥʦʚʳʭ ʟʘʜʘʯ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʠ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʣʠʯʝʩʪ-

ʚʝʥʥʳʭ ʦʮʝʥʦʢ ʨʘʟʣʠʯʥʳʭ ʚʝʣʠʯʠʥ, ʯʪʦ ʚʘʞʥʦ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ.  

ɺʦ ʚʪʦʨʦʡ ʛʣʘʚʝ ʠʟʫʯʘʝʪʩʷ ʚʣʠʷʥʠʝ ʤʦʜʫʣʷʮʠʠ ʛʨʘʜʠʝʥʪʘ ʪʝʤʧʝʨʘʪʫʨʳ 

ʥʘ ʢʦʥʚʝʢʪʠʚʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʣʦʷ ʙʠʥʘʨʥʦʡ ʩʤʝʩʠ. ʈʘʩ-

ʩʤʘʪʨʠʚʘʝʪʩʷ ʛʦʨʠʟʦʥʪʘʣʴʥʘʷ ʧʦʣʦʩʪʴ, ʟʘʧʦʣʥʝʥʥʘʷ ʙʠʥʘʨʥʦʡ ʩʤʝʩʴʶ. ʊʝʤʧʝ-

ʨʘʪʫʨʘ  ʥʘ ʦʜʥʦʡ ʠʟ ʛʨʘʥʠʮ, ʘ ʚʤʝʩʪʝ ʩ ʥʝʡ ʠ ʝʝ ʛʨʘʜʠʝʥʪ ʤʦʜʫʣʠʨʫʝʪʩʷ ʩ ʯʘʩʪʦ-

ʪʦʡ w. ʂʦʥʮʝʥʪʨʘʮʠʷ ʣʝʛʢʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʥʘ ʛʨʘʥʠʮʘʭ  ʧʦʩʪʦʷʥʥʘ.  

ʀʩʧʦʣʴʟʫʶʪʩʷ ʫʨʘʚʥʝʥʠʷ ʪʝʧʣʦʚʦʡ ʢʦʥʚʝʢʮʠʠ ʚ ʧʨʠʙʣʠʞʝʥʠʷʭ ɹʫʩʩʠʥʝʩʢʘ: 

0

)(
1

)(
21

0

=

D=Ð+
µ

µ

D=Ð+
µ

µ

++D+Ð-=Ð+
µ

µ

v

v

v

vvv
v

div

CDC
t

C

TT
t

T

CTgp
t

c

bbn
r

g
   (2.1) 

ɿʜʝʩʴ v  - ʧʦʣʝ ʩʢʦʨʦʩʪʝʡ,  p-ʜʘʚʣʝʥʠʝ ʚ ʩʤʝʩʠ, ʦʪʩʯʠʪʳʚʘʝʤʦʝ ʦʪ ʛʠʜʨʦʩʪʘ-

ʪʠʯʝʩʢʦʛʦ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 0r , n- ʢʠʥʝʤʘʪʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ, c - ʪʝʤʧʝʨʘʪʫ-

ʨʦʧʨʦʚʦʜʥʦʩʪʴ, D- ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʬʬʫʟʠʠ, g- ʝʜʠʥʠʯʥʳʡ ʚʝʢʪʦʨ ʥʘʧʨʘʚʣʝʥ-

ʥʳʡ ʧʨʦʪʠʚ ʧʦʣʷ ʪʷʞʝʩʪʠ,  
1bʠ 2b - ʢʦʵʬʬʠʮʠʝʥʪʳ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʠ ʢʦʥʮʝʥ-

ʪʨʘʮʠʦʥʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ. 

ɻʨʘʥʠʮʳ ʩʣʦʷ ʧʨʝʜʧʦʣʘʛʘʶʪʩʷ ʩʚʦʙʦʜʥʳʤʠ ʧʣʦʩʢʠʤʠ: 

0
vv

,0:,0

,sin:

,:0

yx

202

11

=
µ

µ
=

µ

µ
==

=+==

===

zz
vLz

CCtTTTLz

CCTTz

z

w
    (2.2) 
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ʛʜʝ L- ʪʦʣʱʠʥʘ ʧʦʣʦʩʪʠ.  

ʇʦʜʩʪʘʚʠʚ ʚʦʟʤʫʱʝʥʥʳʝ ʚʝʣʠʯʠʥʳ TTs
¡+ , CCs ¡+ , pps

¡+ ( sT , 

sC , sp - ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ (2.1) ʧʨʠ ʤʝʭʘʥʠʯʝʩʢʦʤ ʨʘʚʥʦʚʝʩʠʠ, v - ʤʘʣʘʷ ʩʢʦ-

ʨʦʩʪʴ) ʚ ʫʨʘʚʥʝʥʠʷ, ʚʟʷʚ rotrot  ʦʪ ʧʝʨʚʦʛʦ ʫʨʘʚʥʝʥʠʷ ʠ  ʩʧʨʦʝʮʠʨʦʚʘʚ ʧʦʣʫ-

ʯʝʥʥʳʝ ʫʨʘʚʥʝʥʠʷ ʥʘ ʦʩʴ Z, ʦʙʝʟʨʘʟʤʝʨʠʤ ʠ ʣʠʥʝʘʨʠʟʫʝʤ ʩʠʩʪʝʤʫ (2.1) ʚ ʦʢʨʝ-

ʩʪʥʦʩʪʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʦʧʫʩʢʘʷ ʰʪʨʠʭʠ, ʧʦʣʫʯʠʤ: 

C
t

C
P

T
z

Q

t

T
P

CRTR
t

d

s

xydxy

D=-
µ

µ

D=ö
÷

õ
æ
ç

å

µ

µ
+-

µ

µ

D+D+DD=D
µ

µ

z

z

zz

v

v1

vv

h
                (2.3) 

n

b

cn

b

D

BLg
R

ALg
R d

4
2

4
1 , == ,

D
PP d

n

c

n
== , ,  

LA

T

Ö
= 0h ,

2222 yxxy µµ+µµ=D  

tzQtzQztQs W+W= cos)(sin)(),( 21
, 

zzchqzzshqzQ aaaa sincos)( 211 += , zzshqzzchqzQ aaaa cossin)( 212 -=  

Sshq aacos1= , Schq aasin2 = , aaaa 2222 sincos chshS +=  

nw 2L=W  - ʙʝʟʨʘʟʤʝʨʥʘʷ ʘʤʧʣʠʪʫʜʘ ʤʦʜʫʣʷʮʠʠ, 2PW=a  

ʀʩʧʦʣʴʟʫʷ ʤʝʪʦʜ ɻʘʣʝʨʢʠʥʘ-ɹʫʙʥʦʚʘ, ʧʨʝʜʩʪʘʚʠʤ ʨʝʰʝʥʠʝ ʚ ʚʠʜʝ: 

() ()

()ä

ää
¤

=

¤

=

¤

=

+==

=T=

1

21

11

z

sin

sinsinv

m

m

ikr

m

m

ikr

m

m

ikr

ykxkkrzmtgeC

zmtfezmtWe

p

pp

 (2.4) 

ʛʜʝ 1k  ʠ 2k - ʚʝʱʝʩʪʚʝʥʥʳʝ ʚʦʣʥʦʚʳʝ ʯʠʩʣʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʧʝʨʠʦ-

ʜʠʯʥʦʩʪʴ ʚʦʟʤʫʱʝʥʠʡ ʚʜʦʣʴ x ʠ y; 
nnn g,W,f - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʘʤʧʣʠʪʫʜʳ ʪʝʤ-

ʧʝʨʘʪʫʨʳ, ʩʢʦʨʦʩʪʠ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ. 

ʇʦʜʩʪʘʚʠʚ (2.4) ʚ (2.5),  ʧʦʣʫʯʠʤ ʙʝʩʢʦʥʝʯʥʫʶ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ : 

( )
( )

( )( )

( )( ) )()()(

)()()()(

0)()()())(()(

22

22

1

22

2
22

tgnktWtgP

tfnkGtWtWtfP

tgRtRf
nk

k
tWnktW

nnnd

n

n

m
mnmnn

ndnnn

p

ph

p
p

+-=-¡

+-=--¡

=+
+

++-¡-

ä
=

                 (2.5) 
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ñ µ
µ

µ
=

1

0

),(
sinsin2 z

z

tzQ
nzmzG s

mn pp  

ɿʜʝʩʴ 
dP,P ï ʯʠʩʣʘ ʇʨʘʥʜʪʣʷ, k - ʚʦʣʥʦʚʦʝ ʯʠʩʣʦ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʧʝ-

ʨʠʦʜʠʯʥʦʩʪʴ ʚʦʟʤʫʱʝʥʠʡ ʚʜʦʣʴ x ʠ y, h- ʙʝʟʨʘʟʤʝʨʥʘʷ ʘʤʧʣʠʪʫʜʘ ʤʦʜʫʣʷʮʠʠ,  

dR,R  - ʯʠʩʣʘ ʈʵʣʝʷ,  

ɼʣʷ ʯʠʩʝʣ ʇʨʘʥʜʪʣʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʛʘʟʦʚʫʶ ʩʤʝʩʴ: 5.1,75.0 ==
d

PP , 

ʚʟʘʠʤʥʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʣʠʥʠʡ ʥʘ ʧʣʦʩʢʦʩʪʠ ( 'R , '
dR ): 

 

ʈʠʩ. 2.1. ʂʘʨʪʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʚ 

ʧʣʦʩʢʦʩʪʠ ( 'R , '
dR ). 

ʃʦʤʘʥʘʷ ʣʠʥʠʷ ABC ʩʣʫʞʠʪ ʛʨʘʥʠ-

ʮʝʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʠʥʘʨʥʦʡ ʩʤʝʩʠ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʤʦʜʫʣʷʮʠʠ. ʇʨʠʯʝʤ ʧʨʠ ʧʝʨʝ-

ʩʝʯʝʥʠʠ ʣʫʯʘ ɺɸ ʩʥʠʟʫ ʚʚʝʨʭ ʠʤʝʝʪ ʤʝʩʪʦ 

ʢʦʣʝʙʘʪʝʣʴʥʘʷ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ, ʘ ʧʨʠ ʧʝ-

ʨʝʩʝʯʝʥʠʠ ʣʫʯʘ ɺʉï ʤʦʥʦʪʦʥʥʘʷ.  

322

2

322

2

)(
,

)( pp +
=¡

+
=¡

k

kR
R

k

Rk
R d

d
 

 

ʏʪʦʙʳ ʚʳʷʚʠʪʴ ʢʨʠʪʝʨʠʡ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʩʣʝʜʫʷ ʪʝʦʨʠʠ ʃʷʧʫʥʦʚʘ-ʌʣʦʢʝ, 

ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʠ ʢʚʘʟʠʧʝʨʠʦʜʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ 

(2.5), ʢʦʪʦʨʳʝ ʨʘʟʜʝʣʷʶʪ ʨʘʩʪʫʱʠʝ ʠ ʟʘʪʫʭʘʶʱʠʝ ʚʦʟʤʫɦ ʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ. 

ʉʠʩʪʝʤʘ ʣʠʥʝʘʨʠʟʦʚʘʥʥʳʭ ʫʨʘʚʥʝʥʠʡ ʤʘʣʳʭ ʚʦʟʤʫʱʝʥʠʡ ʨʘʚʥʦʚʝʩʠʷ ʨʝʰʘ-

ʣʘʩʴ ʯʠʩʣʝʥʥʦ ʩ ʠʩʧʦʣʟɹʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʈʫʥʛʝ-ʂʫʪʪʘ 4-ʛʦ ʧʦʨʷʜʢʘ ʪʦʯʥʦʩʪʠ. ɺ 

ʦʙʣʘʩʪʠ ʨʘʚʥʦʚʝʩʠʷ ʩʤʝʩʠ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʤʦʜʫʣʷʮʠʠ (ʫʛʦʣ ɸɺʉ, ʨʠʩ. 2.1.), 

ʢʘʞʜʦʡ ʪʦʯʢʝ ( 'R , '
dR ), ʥʘ ʧʣʦʩʢʦʩʪʠ ʘʤʧʣʠʪʫʜʘ-ʯʘʩʪʦʪʘ ʤʦʜʫʣʷʮʠʠ  ʩʦʦʪʚʝʪ-

ʩʪʚʫʝʪ ʥʝʡʪʨʘʣʴʥʘʷ ʢʨʠʚʘʷ, ʥʠʞʝ ʢʦʪʦʨʦʡ ʚʦʟʤʫʱʝʥʠʷ ʟʘʪʫʭʘʶʪ, ʚʳʰʝ ï ʥʘ-

ʨʘʩʪʘʶʪ. ɼʘʥʥʘʷ ʦʙʣʘʩʪʴ ʚ ʧʨʝʜʝʣʝ ʥʠʟʢʠʭ ʯʘʩʪʦʪ ʨʘʟʙʠʪʘ ʥʘ ʧʦʜʦʙʣʘʩʪʠ, ʢʦʪʦ-

ʨʳʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʝʡʪʨʘʣʴʥʳʝ ʢʨʠʚʳʝ ʦʜʠʥʘʢʦʚʦʛʦ ʪʠʧʘ: çʮʝʣʦʛʦè (ʧʝʨʠʦʜ 

ʢʦʣʝʙʘʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʝʨʠʦʜʫ ʤʦʜʫʣʷʮʠʠ), çʧʦʣʫʮʝʣʦʛʦè (ʧʝʨʠʦʜ ʢʦʣʝʙʘ-

ʥʠʡ ʚʜʚʦʝ ʙʦʣʴʰʝ ʧʝʨʠʦʜʘ ʤʦʜʫʣʷʮʠʠ) ʠ çʩʤʝʰʘʥʥʦʛʦè ʪʠʧʘ, ʢʦʪʦʨʳʝ ʩʦʩʪʦʷʪ 

ʠʟ ʯʝʨʝʜʫʶʱʠʭʩʷ ʫʯʘʩʪʢʦʚ çʮʝʣʦʛʦè ʠ çʧʦʣʫʮʝʣʦʛʦè ʪʠʧʘ. 

ɼʣʷ ʩʣʫʯʘʷ ʛʘʨʤʦʥʠʯʝʩʢʦʡ ʤʦʜʫʣʷʮʠʠ ʚ ʧʨʠʙʣʠʞʝʥʠʠ ʤʘʣʳʭ ʯʘʩʪʦʪ ʤʝ-

ʪʦʜʦʤ ʤʘʣʦʛʦ ʧʘʨʘʤʝʪʨʘ ʤʦʞʥʦ ʥʘʡʪʠ ʢʨʠʚʫʶ  ʄʂ, ʨʘʟʜʝʣʷʶɦ ʫʶ  ʦʙʣʘʩʪʴ 

ʥʠʞʝ ɸɺʉ ʥʘ ʧʦʜʦʙʣʘʩʪʠ  ʩ ʥʝʡʪʨʘʣʴʥʳʤʠ ʢʨʠʚʳʤʠ ʧʦʣʫʮʝʣʦʛʦ ʠ ʩʤʝʰʘʥʥʦʛʦ 

ʪʠʧʘ. ʊʦʯʢʘʤ ʦʙʣʘʩʪʠ  ʤʝʞʜʫ ʣʫʯʦʤ ɽʉ ʠ  ʦʩʴʶ R¡ (ʦʙʣʘʩʪʠ I ʥʘ ʨʠʩ. 2.1.) ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʪ ʥʘ ʧʣʦʩʢʦʩʪʠ )1,( wr  ʥʝʡʪʨʘʣʴʥʳʝ ʢʨʠʚʳʝ ʮʝʣʦʛʦ ʪʠʧʘ, ʪʦʯʢʘʤ 

ʦʙʣʘʩʪʠ II  (ʦʛʨʘʥʠʯʝʥʥʦʡ ʢʨʠʚʦʡ ʂʄɽ ʠ  ʦʩʴʶ R¡)  ï ʥʝʡʪʨʘʣʴʥʳʝ ʢʨʠʚʳʝ 
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ʧʦʣʫʮʝʣʦʛʦ ʪʠʧʘ,   ʪʦʯʢʘʤ ʦʙʣʘʩʪʠ III  ï ʥʝʡʪʨʘʣʴʥʳʝ ʢʨʠʚʳʝ ʩʤʝʰʘʥʥʦʛʦ ʪʠʧʘ. 

ɻʜʝ wr, - ʧʨʠʚʝʜʝʥʥʳʝ ʘʤʧʣʠʪʫʜʘ ʠ ʯʘʩʪʦʪʘ ʤʦʜʫʣʮ̫ʠʠ: 
22 p+

W
=

k
w , Rr ¡=h . 

0 1 2

4

8

12

16
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ʈʠʩ. 2.2. ʅʝʡʪʨʘʣʴʥʳʝ ʢʨʠʚʳʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʘ ʨʠʩ.2.1: ʘ) ʦʙʣʘʩ-

ʪʠ I ( 'R =-1.1, 
'

dR =2), ʙ) ʦʙʣʘʩʪʠ II  ( 'R =1 
'

dR =-2), ʩ) ʦʙʣʘʩʪʠ III  ( 'R =2.3 
'

dR =-2). ʆʙʣʘʩʪʠ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ ʟʘʰʪʨʠʭʦʚʘʥʳ, ʩʧʣʦʰʥʳʝ ʣʠʥʠʠ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʪ ʥʝʡʪʨʘʣʴʥʳʤ ʢʨʠʚʳʤ ʮʝʣʦʛʦ ʪʠʧʘ, ʰʪʨʠʭʦʚʳʝ ï ʥʝʡʪʨʘʣʴʥʳʤ ʢʨʠ-

ʚʳʤ ʧʦʣʫʮʝʣʦʛʦ ʪʠʧʘ (ʩʚʝʪʣʳʝ ʣʠʥʠʠ ʦʪʥʦʩʷʪʩʷ ʢ ʩʣʫʯʘʶ ʧʨʠʙʣʠʞʝʥʠʷ ʤʘʣʦʡ 

ʯʘʩʪʦʪʳ ʤʦʜʫʣʮ̫ʠʠ). 

ʈʘʩʩʤʦʪʨʠʤ ʦʙʣʘʩʪʴ ʥʘʜ ʣʦʤʘʥʥʦʡ ɸɺʉ (ʨʠʩ. 2.1), ʛʜʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʤʦʜʫʣʷʮʠʠ ʤʝʭʘʥʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʥʝ ʫʩʪʦʡʯʠʚʦ. ʈʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ 

ʵʪʦʡ ʦʙʣʘʩʪʠ ʤʦʜʫʣʷʮʠʷ ʛʨʘʜʠʝʥʪʘ ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʪʘʙʠʣʠʟʘ-

ʮʠʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ, ʪ.ʝ. ʢ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ. ɸ ʠʤʝʥ-

ʥʦ, ʢʘʞʜʦʡ ʪʦʯʢʝ ʥʘʜ ʣʦʤʘʥʦʡ ɸɺʉ,   ʥʘ ʧʣʦʩʢʦʩʪʠ )1,( wr  ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙ-

ʣʘʩʪʴ ʧʘʨʘʤʝʪʨʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʤʝʭʘʥʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʩʪʘʙʠʣʠʟʠʨʫʝʪʩʷ, ʪ.ʝ. 

ʩʪʘʥʦʚʠʪʩʷ ʫʩʪʦʡʯʠʚʳʤ, ʧʨʠʯʝʤ ʩʪʘʙʠʣʠʟʘʮʠʷ ʥʘʩʪʫʧʘʝʪ ʜʣʷ ʙʦʣʴh ʠʭ ʯʘʩʪʦʪ. 

ɼʣʷ ʪʦʯʝʢ ʚʳʰʝ ʣʫʯʘ ɽʉ ʫʢʘʟʘʥʥʘʷ ʦʙʣʘʩʪʴ ʦʛʨʘʥʠʯʝʥʘ ʩʥʠʟʫ ʮʝʣʳʤʠ ʥʝʡ-

ʪʨʘʣʴʥʳʤʠ  ʢʨʠʚʳʤʠ, ʩʚʝʨʭʫ ï ʧʦʣʫʮʝʣʳʤʠ, ʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ  ʩʪʘʙʠʣʠʟʘʮʠʷ 

ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʯʘʩʪʦʪʘ ʧʨʝʚʦʩʭʦʜʠʪ ʬʠʢʩʠʨʦʚʘʥʥʦʝ ʟʥʘʯʝʥʠʝ, 

ʟʘʚʠʩʷʱʝʝ ʦʪ ʧʘʨʘʤʝʪʨʦʚ. ʅʘʜ ʦʪʨʝʟʢʦʤ ɺɽ ʦʩʥʦʚʥʘʷ ʦʙʣʘʩʪʴ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ 

ʩʪʘʙʠʣʠʟʘʮʠʠ ʩʫʱʝʩʪʚʫʝʪ ʜʣʷ ʚʩʝʭ ʯʘʩʪʦʪ, ʦʜʥʘʢʦ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʯʘʩʪʦʪʳ ʵʪʘ 

ʦʙʣʘʩʪʴ ʙʳʩʪʨʦ ʩʫʞʘʝʪʩʷ, ʪ.ʝ. ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʪ  ʦʧʨʝʜʝʣʝʥʥʦʡ ʢʨʠʪʠʯʝʩʢʦʡ 

ʯʘʩʪʦʪʳ.  ʅʘʜ ʣʫʯʦʤ ɺɸ, ʦʙʣʘʩʪʴ ʩʪʘʙʠʣʠʟʘʮʠʠ ʦʛʨʘʥʠʯʝʥʘ ʩʥʠʟʫ ʥʝʡʪʨʘʣʴʥʦʡ 

ʢʨʠʚʦʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʢʚʘʟʠʧʝʨʠʦʜʠʯʝʩʢʠʤ ʨʝʰʝʥʠʷʤ, ʘ ʩʚʝʨʭʫ ʥʝʡʪʨʘʣʴ-

ʥʦʡ ʢʨʠʚʦʡ çʧʦʣʫʮʝʣʦʛʦè ʪʠʧʘ, ʧʨʠ ʵʪʦʤ ʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʩʪʘʙʠʣʠʟʘʮʠʷ ʚʦʟ-

ʤʦʞʥʘ ʣʠʰʴ ʜʣʷ ʯʘʩʪʦʪ 2>w   (ʨʠʩ. 2.3).  

ʇʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ ʤʝʞʜʫ ʘʤʧʣʠʪʫʜʦʡ ʠ ʯʘʩʪʦʪʦʡ ʤʦʜʫ-

ʣʷʮʠʠ ʧʦʷʚʣʷʶʪʩʷ ʨʝʟʦʥʘʥʩʥʳʝ ʦʙʣʘʩʪʠ ʜʠʥʘʤʠʯʝʩʢʦʡ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ, ʩʚʷ-

ʟʘʥʥʳʝ ʩ ʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤ ʚʦʟʙʫʞʜʝʥʠʝʤ. ʇʨʠ ʢʦʣʝʙʘʥʠʷʭ  ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 

ʛʨʘʥʠʮʘʭ ʛʨʘʜʠʝʥʪ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʚʨʝʤʝʥʠ, ʥʦ ʠ ʦʪ ʢʦʦʨʜʠ-

ʥʘʪ. ʄʦʜʫʣʷʮʠʠ ʛʨʘʜʠʝʥʪʘ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʧʨʠʛʨʘʥʠʯʥʦʤ ʩʣʦʝ, 

ʪʦʣʱʠʥʘ ʢʦʪʦʨʦʛʦ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʘʩʪʦʪʳ (ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʩʢʠʥ-

ʵʬʬʝʢʪ). ʉ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʚʣʠʷʥʠʷ ʩʢʠʥ-ʵʬʬʝʢʪʘ ʥʘ  ʢʦʥʚʝʢʪʠʚʥʫʶ ʫʩʪʦʡ-
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ʯʠʚʦʩʪʴ ʩʤʝʩʠ, ʟʘʜʘʯʘ ʨʝʰʝʥʘ ʪʘʢʞʝ ʚ ʧʨʠʙʣʠʞʝʥʠʠ ʤʘʣʦʡ ʯʘʩʪʦʪʳ ʤʦʜʫʣʷ-

ʮʠʠ, ʢʦʛʜʘ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʩʢʠʥ-ʵʬʬʝʢʪ.  ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʥʝʡʪʨʘʣʴʥʳʝ ʢʨʠʚʳʝ 

ʩʤʝʩʪʠʣʠʩʴ ʚʥʠʟ ʧʦ ʦʩʠ ʘʤʧʣʠʪʫʜ (ʨʠʩ. 2.3, ʩʚʝʪʣʳʝ ʣʠʥʠʠ), ʪ.ʝ. ʩʢʠʥ-ʵʬʬʝʢʪ 

ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʢʨʠʪʠʯʝʩʢʦʡ ʘʤʧʣʠʪʫʜʳ ʥʘʩʪʫʧʣʝʥʠʷ ʩʪʘʙʠʣʠʟʘʮʠʠ. 
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ʈʠʩ. 2.3. ʆʙʣʘʩʪʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ ʚ ʧʣʦʩʢʦʩʪʠ 

)1,( wr ʚʳʰʝ ʛʨʘʥʠʮʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ɸɺʉ (ʨʠʩ. 2.1): ʘ) ʥʘʜ ɽʉ ('R =-0.9 
'

dR =2), ʙ) ʥʘʜ ɺɽ ('R =3.2  
'

dR =-2), ʩ) ʥʘʜ ɺɸ ('R =4 
'

dR =-3). ʐʪʨʠʭʧʫʥʢ-

ʪʠʨʥʳʝ ʣʠʥʠʠ ï ʢʚʘʟʠʧʝʨʠʦʜʠʯʝʩʢʠʝ ʥʝʡʪʨʘʣʴʥʳʝ ʢʨʠʚʳʝ, ʦʩʪʘʣʴʥʳʝ ʦʙʦʟʥʘ-

ʯʝʥʠʷ ʪʝ ʞʝ, ʯʪʦ ʥʘ ʨʠʩ. 2.2. 

ɺ ʦʙʣʘʩʪʠ ʨʘʚʥʦʚʝʩʠʷ ʩʤʝʩʠ (ʥʠʞʝ ɸɺʉ ʨʠʩ. 2.1), ʥʝʡʪʨʘʣʴʥʳʝ ʢʨʠʚʳʝ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʙʣʘʩʪʷʤ I, II , III, ʥʘ ʧʣʦʩʢʦʩʪʠ )1,( wr  ʩʦ ʩʪʦʨʦʥʳ ʙʦʣʴh ʠʭ 

ʯʘʩʪʦʪ ʩʤʝʱʘʶʪʩʷ ʚʥʠʟ (ʨʠʩ. 2.2ï ʩʚʝʪʣʳʝ ʣʠʥʠʠ), ʟʘʪʝʤ ʧʨʦʭʦʜʷʪ ʥʝʤʥʦʛʦ 

ʚʳʰʝ ʠ, ʧʨʠ ʥʠʟʢʠʭ ʯʘʩʪʦʪʘʭ, ʚ ʧʨʠʚʝʜʝʥʥʦʤ ʥʘ ʬʠʛʫʨʘʭ ʤʘʩʰʪʘʙʝ, ʩʣʠʚʘʶʪʩʷ 

ʩ ʥʝʡʪʨʘʣʴʥʳʤʠ ʢʨʠʚʳʤʠ, ʧʦʣʫʯʝʥʥʳʤʠ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʩ ʫʯʝʪʦʤ ʩʢʠʥ-

ʵʬʬʝʢʪʘ.  

ʀʟ ʧʨʠʚʝʜʝʥʥʳʭ ʨʠʩʫʥʢʦʚ ʚʠʜʥʦ, ʯʪʦ ʫʯʝʪ ʩʢʠʥ-ʵʬʬʝʢʪʘ ʠʟʤʝʥʷʝʪ ʥʝʡ-

ʪʨʘʣʴʥʫʶ ʢʨʠʚʫʶ: ʧʨʠ ʙʦʣʴʰʠʭ ʯʘʩʪʦʪʘʭ ʩʢʠʥ-ʵʬʬʝʢʪ ʠʛʨʘʝʪ ʩʪʘʙʠʣʠʟʠʨʫʁ-

ʱʫʶ ʨʦʣʴ, ʢʦʪʦʨʘʷ ʩʤʝʥʷʝʪʩʷ ʥʘ ʜʝʩʪʘʙʠʣʠʟʠʨʫʶʱʫʶ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʯʘʩʪʦʪʳ, 

ʠ ʚ ʧʨʝʜʝʣʝ ʤʘʣʳʭ ʯʘʩʪʦʪ ʧʦʣʥʦʩʪʴʶ ʠʩʯʝʟʘʝʪ.  

ʈʘʩʩʤʦʪʨʝʥ ʪʘʢʞʝ ʩʣʫʯʘʡ P=5, Pd=10. ʕʪʠ ʟʥʘʯʝʥʠʷ ʷʚʣʷʶʪʩʷ ʠʩʢʫʩʩʪ-

ʚʝʥʥʳʤʠ, ʠ ʙʳʣʠ ʚʟʷʪʳ ʣʠʰʴ ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʥʘ ʦʩʥʦʚʝ ʩʨʘʚʥʝʥʠʷ ʩ ʨʝʟʫʣʪɹʘ-

ʪʘʤʠ ʘʥʘʣʦʛʠʯʥʦʡ ʟʘʜʘʯʠ ʜʣʷ ʧʦʨʠʩʪʦʛʦ ʩʣʦʷ, ʥʘʩʳʱʝʥʥʦʛʦ ʙʠʥʘʨʥʦʡ ʩʤʝʩʴʶ 

(ʢʫʜʘ ʚʭʦʜʠʪ ʦʪʥʦʰʝʥʠʝ ʠʭ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʘʥʘʣʦʛʦʚ) ʚʳʷʚʠʪʴ ʢʘʯʝʩʪʚʝʥʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʚʣʠʷʥʠʷ ʩʠʣʳ ʠʥʝʨʮʠʠ. ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʘʩʳʱʝʥʥʳʭ 

ʧʦʨʠʩʪʳʭ ʩʨʝʜ ʩʠʣʘ ʠʥʝʨʮʠʠ ʧʨʠ ʬʠʣʴʪʨʘʮʠʠ ʞʠʜʢʦʩʪʝʡ ʦʙʳʯʥʦ ʤʘʣʘ, ʧʦʵʪʦ-

ʤʫ ʜʣʷ ʦʛʨʘʥʠʯʝʥʠʷ ʚʣʠʷʥʠʷ ʠʥʝʨʮʠʠ, ʟʥʘʯʝʥʠʷ ʯʠʩʝʣ ʇʨʘʥʜʪʣʷ ʚ ʟʘʜʘʯʝ ʦ 

ʢʦʥʚʝʢʮʠʠ ʚ ʧʦʣʦʩʪʠ ʙʳʣʠ ʫʚʝʣʠʯʝʥʳ, ʩʦʭʨʘʥʷʷ ʠʭ ʦʪʥʦʰʝʥʠʝ.  ʈʘʩʯʝʪr ʧʦʢʘ-

ʟʘʣʠ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʨʝʟʫʣʴʪʘʪʦʚ (ʜʣʷ ʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ) ʢʘʯʝʩʪʚʝʥʥʦ ʩʦʚ-

ʧʘʜʘʝʪ ʩʦ ʩʣʫʯʘʝʤ ʧʦʨʠʩʪʦʡ ʩʨʝʜʳ. ʉʫʱʝʩʪʚʝʥʥʳʤ ʦʪʣʠʯʠʝʤ ʷʚʣʝ̫ʪʩʷ ʪʦ, ʯʪʦ ʚ 

ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʘ ʧʣʦʩʢʦʩʪʠ ʯʘʩʪʦʪʘ-ʘʤʧʣʠʪʫʜʘ ʤʦʜʫʣʷʮʠʠ ʠʤʝʝʪʩʷ ʦʙʣʘʩʪʴ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ ʚʦʟʥʠʢʘʝʪ ʣʠʰʴ ʥʘʜ ʪʦʡ ʯʘʩʪʴʶ ʛʨʘ-

ʥʠʮʳ, ʛʜʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʤʦʜʫʣʷʮʠʠ ʥʝʫʩʪʦʡʯʠʚʳ ʤʦʥʦʪʦʥʥʳʝ ʚʦʟʤʫʱʝʥʠʷ, 

ʯʪʦ ʩʚʟ̫ʘʥʦ ʩ ʥʘʣʠʯʠʝʤ ʩʠʣʳ ʠʥʝʨʮʠʠ.  
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ɺ ʪʨʝʪʴʝʡ ʛʣʘʚʝ ʠʟʫʯʘʝʪʩʷ ʚʣʠʷʥʠʝ ʤʦʜʫʣʷʮʠʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʥʘ 

ʢʦʥʚʝʢʪʠʚʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʤʝʩʠ ʚ ʧʦʨʠʩʪʦʤ ʧʨʷʤʦʫʛʦʣʴʥʠʢʝ. ʇʝʨʚʳʡ ʧʘʨʘ-

ʛʨʘʬ ʜʘʥʥʦʡ ʛʣʘʚʳ ʧʦʩʚʷʱʝʥ ʚʳʷʚʣʝʥʠʶ ʫʩʣʦʚʠʡ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʬʠʣʴʪʨʘʮʠ-

ʦʥʥʦʡ ʢʦʥʚʝʢʮʠʠ ʙʠʥʘʨʥʦʡ ʛʘʟʦʚʦʡ ʩʤʝʩʠ, ʥʘʩʳʱʘʶʱʝʡ ʧʦʨʠʩʪʳʡ ʤʘʩʩʠʚ 

ʧʨ̫ʤʦʫʛʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ ʧʨʠ ʤʦʜʫʣʷʮʠʠ ʛʨʘʥʠʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʦʢʦʣʦ ʥʝʢʦ-

ʪʦʨʦʛʦ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ.  

ʉʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ ʢʦʥʚʝʢʮʠʠ ʙʠʥʘʨʥʦʡ ʩʤʝʩʠ ʚ ʧʦʨʠʩʪʦʡ ʩʨʝʜʝ ʚ ʧʨʠ-

ʙʣʠʞʝʥʠʠ ɼʘʨʩʠ-ɹʫʩʩʠʥʝʩʢʘ ʙʝʟ ʫʯʝʪʘ ʧʝʨʝʢʨʝʩʪʥʳʭ ʵʬʬʝʢʪʦʚ  ʠ ʛʨʘʥʠʯʥʳʝ 

ʫʩʣʦʚʠʷ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ [ɹʝʜʨʠʢʦʚʝʮʢʠʡ ʇ.ɻ., ʇʦʣʦʥʩʢʠʡ ɼ.ɻ., ʐʘʧʠʨʦ 

ɸ.ɸ., 1993]:  
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ɿʜʝʩʴ u - ʧʦʣʝ ʩʢʦʨʦʩʪʝʡ,  p - ʜʘʚʣʝʥʠʝ ʚ ʩʤʝʩʠ, ʦʪʩʯʠʪʳʚʘʝʤʦʝ ʦʪ ʛʠʜ-

ʨʦʩʪʘʪʠʯʝʩʢʦʛʦ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ 0r , h- ʜʠʥʘʤʠʯʝʩʢʘʷ ʚʷʟʢʦʩʪʴ, l -

ʵʬʬʝʢʪʠʚʥʘʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʧʦʨʠʩʪʦʡ ʩʨʝʜʳ, mʉ - ʵʬʬʝʢʪʠʚʥʘʷ ʪʝʧʣʦʝʤ-

ʢʦʩʪʴ ʝʜʠʥʠʮʳ ʦʙʲʝʤʘ ʧʦʨʠʩʪʦʡ ʩʨʝʜʳ, pC - ʪʝʧʣʦʝʤʢʦʩʪʴ ʩʤʝʩʠ ʧʨʠ ʧʦʩʪʦ-

ʷʥʥʦʤ ʜʘʚʣʝʥʠʠ, D ï ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʬʬʫʟʠʠ, k  - ʧʨʦʥʠʮʘʝʤʦʩʪʴ, m- ʧʦʨʠʩ-

ʪʦʩʪʴ, g- ʝʜʠʥʠʯʥʳʡ ʚʝʢʪʦʨ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʧʨʦʪʠʚ ʧʦʣʷ ʪʷʞʝʩʪʠ.   

ʇʦʩʣʝ ʦʙʝʟʨʘʟʤʝʨʠʚʘʥʠʷ (ʤʘʩʰʪʘʙʳ: L - ʪʦʣʱʠʥʳ ʧʦʨʠʩʪʦʡ ʩʨʝʜʳ, AL- 

ʪʝʤʧʝʨʘʪʫʨʳ, hbr ALgk 10 - ʩʢʦʨʦʩʪʠ, 
1

2 bh gkACʉm mp
 - ʚʨʝʤʝʥʠ, BL - 

ʢʦʥʮʝʥʪʨʘʮʠʠ, 2
10 ALgbr -ʜʘʚʣʝʥʠʷ ( BA, - ʛʨʘʜʠʝʥʪʳ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ)), ʣʠʥʝʘʨʠʟʘʮʠʠ ʩʠʩʪʝʤʳ (3.1)   ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝ-

ʩʠʷ (ʧʦʜʩʪʘʚʣʷʷ ʚʦʟʤʫʱʝʥʥʳʝ ʚʝʣʠʯʠʥʳ  TTs ¡+ , CCs ¡+ , pps ¡+ , u - ʤʘ-

ʣʘʷ ʩʢʦʨʦʩʪʴ), ʚʚʝʜʝʤ ʬʫʥʢʮʠʶ ʪʦʢʘ y, ʠʩʢʣʶʯʠʚ ʜʘʚʣʝʥʠʝ ʠ ʦʧʫʩʪʠʚ ʰʪʨʠ-

ʭʠ, ʧʦʣʫʯʠʤ: 
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sQ  ï ʬʫʥʢʮʠʷ ʦʪ ʚʝʨʪʠʢʘʣʴʥʦʡ ʢʦʦʨʜʠʥʘʪʳ ʠ ʚʨʝʤʝʥʠ, ʦʧʨʝʜʝʣʝʥʥʘʷ 

ʘʥʘʣʠʪʠʯʝʩʢʠ ʧʨʠ ʥʘʭʦʞʜʝʥʠʠ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʨʝʰʝʥʠʷ ʧʨʠ ʤʝʭʘʥʠʯʝʩʢʦʤ 

ʨʘʚʥʦʚʝʩʠʠ. 

ʄʝʪʦʜʦʤ ɻʘʣʝʨʢʠʥʘ-ɹʫʙʥʦʚʘ ʧʦʣʫʯʠʤ ʩʠʩʪʝʤʫ ʘʤʧʣʠʪʫʜʥʳʭ ʫʨʘʚʥʝʥʠʡ: 
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( )22 n)k(n p+p=m ,

n

n

k

m

p
s

2)(
= , nnn g,W,f - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʘʤʧʣʠʪʫʜʳ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʩʢʦʨʦʩʪʠ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ.  

ɼʣʷ ʩʣʫʯʘʷ ʥʘʣʠʯʠʷ ʧʨʠʤʝʩʠ ʥʘ ʨʠʩ. 3.1  ʧʨʠʚʝʜʝʥʘ ʢʘʨʪʘ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʥʘ ʧʣʦʩʢʦʩʪʠ (¡R ,
'

dR ) ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʤʦʜʫʣʷʮʠʠ.  

 

 

ʈʠʩ. 3.1. ʂʘʨʪʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʠ-

ʥʘʨʥʦʡ ʩʤʝʩʠ ʧʨʠ ʩʪʘʮʠʦʥʘʨʥʳʭ 

ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. 

(
22 4

,
4 pp

d
d

R
R

R
R =

¡
=¡ ). 

 

ʆʙʣʘʩʪʴ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʧʦ-

ʣʦʞʝʥʘ ʚʥʫʪʨʠ ʫʛʣʘ ɸɺʉ, ʧʨʠʯʝʤ 

ʧʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʣʫʯʘ ɺɸ ʠʤʝʝʪ ʤʝ-

ʩʪʦ ʤʦʥʦʪʦʥʥʘʷ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ, ʘ 

ʧʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʣʫʯʘ ɺʉï ʢʦʣʝʙʘ-

ʪʝʣʴʥʘʷ.  

 

ɹʳʣʠ ʥʘʡʜʝʥʳ ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʩʠʩʪʝʤʳ (3.2), ʢʦʪʦʨʳʝ ʨʘʟʜʝʣʷʶʪ 

ʨʘʩʪʫʱʠʝ ʠ ʟʘʪʫʭʘʶʱʠʝ ʚʦʟʤʫʱʝʥʠʷ ʨʘʚʥʦʚʝʩʠʷ. ʆʪʜʝʣʴʥʦ ʨʘʩʩʤʦʪʨʝʥ ʩʣʫʯʘʡ 

ʛʘʟʘ ʙʝʟ ʧʨʠʤʝʩʠ. 

ʀʟʫʯʝʥ ʩʮʝʥʘʨʠʡ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʥʝʡʪʨʘʣʴʥʳʭ ʢʨʠʚʳʭ, ʨʘʟʜʝʣʷʶ-

ʱʠʭ ʥʘʨʘʩʪʘʶʱʠʝ ʠ ʟʘʪʫʭʘʶʱʠʝ ʚʦʟʤʫʱʝʥʠʷ, ʚ ʧʣʦʩʢʦʩʪʠ ʘʤʧʣʠʪʫʜʘ ʯʘʩʪʦʪʘ 

ʤʦʜʫʣʷʮʠʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʝʧʣʦʚʦʛʦ ʠ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʯʠʩʝʣ ʈʵʣʝʷ. ʇʨʠ  
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ʥʘʣʠʯʠʠ ʧʨʠʤʝʩʠ, ʭʘʨʘʢʪʝʨ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʥʝʡʪʨʘʣʴʥʳʭ ʢʨʠʚʳʭ ʘʥʘʣʦ-

ʛʠʯʝʥ ʩʣʫʯʘʶ ʯʠʩʪʦʛʦ ʛʘʟʘ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʙʦʣʴʰʠʤ ʟʥʘʯʝʥʠʝʤ b ʜʣʷ ʛʘʟʦʚʳʭ 

ʩʤʝʩʝʡ (1>>b ), ʧʨʠ 1~b  ʥʘʣʠʯʠʝ ʧʨʠʤʝʩʠ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʢʘʯʝʩʪʚʝʥʥʦʝ 

ʠʟʤʝʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ [ʈʘʤʘʟʘʥʦʚ ʄ.ʄ., 1999,2001]. 

ɽʩʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʜʦʣʴ ʩʤʝʩʠ ʥʝ ʤʝʥʷʝʪʩʷ, ʪʦ ʝʜʠʥʩʪʚʝʥʥʦʡ ʧʨʠʯʠʥʦʡ, 

ʚʳʟʳʚʘʶʱʝʡ ʢʦʥʚʝʢʮʠʶ, ʷʚʣʷʝʪʩʷ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʉʣʫʯʘʡ ʙʠ-

ʥʘʨʥʦʡ ʠʟʦʪʝʨʤʠʯʝʩʢʦʡ ʩʤʝʩʠ ʘʥʘʣʦʛʠʯʝʥ ʦʙʳʯʥʦʡ ʪʝʧʣʦʚʦʡ ʢʦʥʚʝʢʮʠʠ ʦʜʥʦ-

ʨʦʜʥʦʡ ʩʨʝʜʳ (ʨʦʣʴ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʠʛʨʘʝʪ ʜʠʬʬʫʟʠʷ). ɺ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʳʭ 

ʠʟʦʪʝʨʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʚʦʟʥʠʢʘʶʪ ʢʦʥʚʝʢʪʠʚ-

ʥʳʝ ʧʦʪʦʢʠ, ʥʘʣʦʞʝʥʠʝ ʢʦʪʦʨʳʭ ʥʘ ʤʦʣʝʢʫʣʷʨʥʳʡ ʧʝʨʝʥʦʩ ʧʨʠʚʦʜʠʪ ʢ ʥʝʫʩ-

ʪʦʡʯʠʚʦʩʪʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ ʩʤʝʩʠ ʧʨʠ ʜʠʬʬʫʟʠʠ [ʂʦʩʦʚ ɺ.ʅ., ɾʘʚ-

ʨʠʥ ʖ.  , 1990, ɺ.ʅ. ʂʦʩʦʚ. ɺ.ɼ. ʉʝʣʝʟʥʝʚ, ʖ.ʀ. ɾʘʚʨʠʥ, 2000]. ɺʦ ʚʪʦʨʦʤ ʧʘ-

ʨʘʛʨʘʬʝ  ʦʧʠʩʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʢʦʥ-

ʚʝʢʮʠʠ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʦʡ ʠʟʦʪʝʨʤʠʯʝʩʢʦʡ ʩʤʝʩʠ, ʥʘʩʳʱʘʶʱʝʡ ʧʦʨʠʩʪʡr 

ʤʘʩʩʠʚ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ ʧʨʠ ʤʦʜʫʣʷʮʠʠ ʛʨʘʜʠʝʥʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʜ-

ʥʦʡ ʠʟ ʢʦʤʧʦʥʝʥʪ ʦʢʦʣʦ ʥʝʢʦʪʦʨʦʛʦ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ. ɺ ʩʣʫʯʘʝ ʧʨʠʩʫʪʩʪʚʠʷ 

ʪʨʝʪʴʝʡ ʢʦʤʧʦʥʝʥʪʳ ʧʨʠʤʝʩʠ ʢʘʨʪʠʥʘ ʚ ʧʣʦʩʢʦʩʪʠ ʘʤʧʣʠʪʫʜʘ-ʯʘʩʪʦʪʘ ʤʦʜʫʣʷ-

ʮʠʠ ʪʘʢʦʚʘ, ʯʪʦ ʢʨʠʪʠʯʝʩʢʘʷ ʘʤʧʣʠʪʫʜʘ ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʯʘʩʪʦʪʳ ʩʪʨʝʤʠʪʩʷ ʢ 

ʧʦʩʪʦʷʥʥʦʤʫ ʟʥʘʯʝʥʠʶ, ʠ ʜʣʷ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʦʡ ʩʤʝʩʠ ʦʙʣʘʩʪʴ ʨʘʚʥʦʚʝʩʠʷ 

ʨʘʟʙʠʪʘ ʚ ʧʨʝʜʝʣʝ ʥʠʟʢʠʭ ʯʘʩʪʦʪ ʥʘ ʪʨʠ ʧʦʜʦʙʣʘʩʪʠ, ʢʦʪʦʨʳʤ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʥʝʡʪʨʘʣʴʥʳʝ ʢʨʠʚʳʝ ʦʜʠʥʘʢʦʚʦʛʦ ʪʠʧʘ. ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʦʥ-

ʥʦʛʦ ʩʢʠʥ- ʬɻʬʝʢʪʘ ʥʘ ʢʦʥʚʝʢʪʠʚʥʫʶ ʫʩʪʦʡʯʠʚʦʩʪʴ ʩʤʝʩʠ. ʇʨʦʚʝʜʝʥ ʩʨʘʚʥʠ-

ʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʣʫʯʘʝʚ ʙʠʥʘʨʥʦʡ ʠ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʦʡ ʠʟʦʪʝʨʤʠʯʝʩʢʠʭ ʩʤʝ-

ʩʝʡ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʛʣʘʚʝ 3 ʥʘ ʦʩʥʦʚʝ ʣʠʥʝʘʨʠʟʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʜʠʬʬʝ-

ʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʩʚʦʙʦʜʥʫʶ ʢʦʥʚʝʢʮʠʶ ʙʠʥʘʨʥʦʡ (ʠʣʠ 

ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʦʡ ʠʟʦʪʝʨʤʠʯʝʩʢʦʡ ʩʤʝʩʠ) ʩʤʝʩʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʫʩʣʦʚʠʷ ʚʦʟ-

ʥʠʢʥʦʚʝʥʠʷ ʢʦʥʚʝʢʪʠʚʥʳʭ ʧʦʪʦʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʤʦʜʫʣʷʮʠʠ ʧʘ-

ʨʘʤʝʪʨʘ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʘʤʧʣʠʪʫʜʳ ʚʦʟʤʫʱʝʥʠʡ, ʚʦʟʥʠʢʘʶʪ ʥʝʣʠʥʝʡʥʳʝ ʤʝ-

ʭʘʥʠʟʤʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʩʣʝʜʦʚʘʥʳ ʣʠʰʴ ʥʘ ʦʩʥʦʚʝ ʧʦʣʥʳʭ ʥʝʣʠʥʝʡ-

ʥʳʭ ʫʨʘʚʥʝʥʠʡ ʢʦʥʚʝʢʮʠʠ. ʂʦʥʝʯʥʳʝ ʚʦʟʤʫʱʝʥʠʷ ʚ ʥʘʜʢʨʠʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ 

ʧʨʠ ʩʪʘʮʠʦʥʘʨʥʳʭ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʷʭ, ʚʦʦʙʱʝ ʛʦʚʦʨʷ, ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʜʦ-

ʚʦʣʴʥʦ ʩʣʦʞʥʦʝ ʧʦʚʝʜʝʥʠʝ.  ʆʩʥʦʚʥʳʤ ʧʨʝʜʤʝʪʦʤ ʦʙʩʫʞʜʝʥʠʷ ʚ ʯʝʪʚʝʨʪʦʡ 

ʛʣʘʚʝ ʷʚʣʷʝʪʩʷ ʚʦʧʨʦʩ ʦ ʚʣʠʷʥʠʠ ʧʝʨʠʦʜʠʯʝʩʢʠ ʤʦʜʫʣʠʨʫʝʤʦʛʦ ʧʘʨʘʤʝʪʨʘ ʚ 

ʩʠʩʪʝʤʝ ʥʘ ʨʘʟʚʠʪʠʝ ʢʦʥʝʯʥʳʭ ʚʦʟʤʫʱʝʥʠʡ.  

ɼʣʷ ʩʣʫʯʘʷ ʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʢʦʥʚʝʢʮʠʠ ʙʠʥʘʨʥʦʡ ʩʤʝʩʠ, ʥʘʩʳɦ ʘʶʱʝʡ 

ʧʦʨʠʩʪʳʡ ʤʘʩʩʠʚ ʧʨʷʤʦʫʛʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ ʧʨʠ ʤʦʜʫʣʷʮʠʠ ʛʨʘʜʠʝʥʪʘ ʪʝʤʧʝʨʘ-

ʪʫʨʳ, ʥʝʣʠʥʝʡʥʘʷ, ʦʙʝʟʨʘʟʤʝʨʝʥʥʘʷ ʩʠʩʪʝʤʘ (3.1), ʧʦʩʣʝ ʚʚʝʜʝʥʠʷ ʬʫʥʢʮʠʠ 
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ɻʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ: 
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 Le- ʯʠʩʣʦ ʃʴʶʠʩʘ,  dRR, - ʯʠʩʣʦ ʈʵʣʝʷ ʠ ʝʛʦ ʜʠʬʬʫʟʠʦʥʥʳʡ ʘʥʘʣʦʛ.  

ɿʘʜʘʯʘ ʨʝʰʝʥʘ ʢʦʥʝʯʥʦ-ʨʘʟʥʦʩʪʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʷʚ-

ʥʦʡ ʨʘʟʥʦʩʪʥʦʡ ʩʭʝʤʳ ʨʘʩʱʝʧʣʝʥʠʷ ʜʣʷ ʫʨʘʚʥʝʥʠʡ ʧʝʨʝʥʦʩʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʤʝʪʦʜʦʤ ʧʝʨʝʤʝʥʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩ ʧʦʩʪʦʷʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʜʣʷ ʫʨʘʚʥʝʥʠʷ 

ʇʫʘʩʩʦʥʘ [ʂʣʝʡʥ ʀ.ʉ., ʇʦʣʝʞʘʝʚ ɺ.ʀ, 1978]. ʇʦʣʫʯʝʥʥʘʷ ʨʘʟʥʦʩʪʥʘʷ ʩʭʝʤʘ  

ʨʝʰʘʣʘʩʴ  ʤʝʪʦʜʦʤ ʧʨʦʜʦʣʴʥʦ-ʧʦʧʝʨʝʯʥʦʡ ʧʨʦʛʦʥʢʠ, ʩ ʧʨʦʚʝʨʢʦʡ ʥʝʚʷʟʦʢ ʥʘ 

ʢʘʞʜʦʤ ʚʨʝʤʝʥʥʦʤ ʰʘʛʝ. ɺ ʢʘʯʝʩʪʚʝ ʥʘʯʘʣʴʥʦʛʦ ʫʩʣʦʚʠʷ ʙʳʣʦ ʚʳʙʨʘʥʦ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʢʦʥʮʝʥʪʨʘʮʠʠ zxazxT ppsincos),( 1= , 

zxazxC ppsincos),( 2= , ʚ ʦʪʩʫʪʩʪʚʠʠ ʢʦʥʚʝʢʮʠʠ 0),( =zxy . ʇʦʩʪʨʦʝʥʳ ʟʘʚʠ-

ʩʠʤʦʩʪʠ ʙʝʟʨʘʟʤʝʨʥʦʛʦ ʧʦʪʦʢʘ ʪʝʧʣʘ (ʯʠʩʣʦ ʅʫʩʩʝʣʴʪʘ) ʦʪ ʚʨʝʤʝʥʠ ʧʨʠ ʨʘʟ-

ʣʠʯʥʳʭ ʨʝʞʠʤʘʭ ʢʦʥʚʝʢʮʠʠ. 

ʈʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʩʪʘʮʠʦʥʘʨʥʳʭ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʛʨʘʥʠʮʘ 

ʫʩʪʦʡʯʠʚʦʩʪʠ (ʨʠʩ. 3.1), ʧʦʣʫʯʝʥʥʘʷ ʧʦ ʣʠʥʝʘʨʠʟʦʚʘʥʥʳʤ ʫʨʘʚʥʝʥʠʷʤ ʜʦʩʪʘ-

ʪʦʯʥʦ ʪʦʯʥʦ ʨʘʟʜʝʣʷʝʪ ʫʩʪʘʥʦʚʠʚʰʠʝʩʷ ʠ ʟʘʪʫʭʘʶʱʠʝ ʨʝh ʝʥʠʷ ʥʝʣʠʥʝʡʥʦʡ 

ʟʘʜʘʯʠ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʧʨʠ  ʤʦʜʫʣʷʮʠʠ ʛʨʘʜʠʝʥʪʘ ʪʝʤʧʝʨʘʪʫʨʳ, ʣʠʥʝʡʥʘʷ ʪʝʦ-

ʨʠʷ ʟʘʚʳʰʘʝʪ ʢʨʠʪʠʯʝʩʢʫʶ ʘʤʧʣʠʪʫʜʫ ʧʦʪʝʨʠ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʪ. ʝ. ʜʘʝʪ ʛʨʘʥʠʮʫ 

ʫʩʣʦʚʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ (ʫʩʪʦʡʯʠʚʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʝʩʢʦʥʝʯʥʦ ʤʘʣʳʭ ʚʦʟʤʫʱʝ-

ʥʠʡ, ʠ ʥʝ ʫʩʪʦʡʯʠʚʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʝʯʥʳʭ).  

ʅʘʧʨʠʤʝʨ, ʧʦ ʣʠʥʝʡʥʦʡ ʪʝʦʨʠʠ, ʜʣʷ ʪʦʯʢʠ 
'

dR =-0.5, ¡R=0.5  ʧʨʠ ʯʘʩʪʦʪʝ 

ʤʦʜʫʣʷʮʠʠ w1 =1.5 ʢʨʠʪʠʯʝʩʢʘʷ ʘʤʧʣʠʪʫʜʘ, ʚʳʰʝ ʢʦʪʦʨʦʡ ʚʦʟʤʫʱʝʥʠʷ ʥʘʨʘʩ-

ʪʘʶʪ ʨʘʚʥʘ r=5.564. ʈʘʩʯʝʪʳ ʧʦ ʥʝʣʠʥʝʡʥʦʡ ʩʠʩʪʝʤʝ ʫʨʘʚʥʝʥʠʡ, ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʜʣʷ w1 =1.5 ʧʨʠ r=4.6, ʯʝʨʝʟ ʦʧʨʝʜʝʣʝʥʥʳʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʚʦʟʥʠʢʘʝʪ 

ʪʨʝʭ ʷʯʝʠʩʪʦʝ ʜʚʠʞʝʥʠʝ (ʨʠʩ. 4.1), ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʘʤʧʣʠʪʫʜʳ ʤʦʜʫʣʷʮʠʠ, ʩ 

ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʩʪʨʦʡʢʘ ʨʝʞʠʤʦʚ ʢʦʥʚʝʢʮʠʠ, ʠʟʤʝʥʷʝʪʩʷ 

ʢʦʣʠʯʝʩʪʚʦ ʷʯʝʝʢ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ (ʨʠʩ. 4.2).  
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ʈʠʩ. 4.1. ɿʘʚʠʩʠʤʦʩʪʴ ʫʩʨʝʜʥʝʥʥʦʛʦ ʯʠʩʣʘ ʅʫʩʩʝʣʴʪʘ ʦʪ ʚʨʝʤʝʥʠ, ʩʧʨʘʚʘ ʧʦʢʘ-

ʟʘʥʳ ʣʠʥʠʠ ʪʦʢʘ  ʠ ʧʦʜ ʥʠʤʠ ʠʟʦʪʝʨʤʳ ʧʨʠ 
'

dR =-0.5  ¡R =0.5, w1 =1.5 ʠ r=4.6.  
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ʈʠʩ. 4.2. ɿʘʚʠʩʠʤʦʩʪʴ ʫʩʨʝʜʥʝʥʥʦʛʦ ʯʠʩʣʘ ʅʫʩʩʝʣʴʪʘ ʦʪ ʚʨʝʤʝʥʠ, ʩʧʨʘʚʘ 

ʧʦʢʘʟʘʥʳ ʣʠʥʠʠ ʪʦʢʘ  ʠ ʧʦʜ ʥʠʤʠ ʠʟʦʪʝʨʤʳ ʚ ʨʘʟʣʠʯʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ, 
'

dR =-0.5  ¡R =0.5, w1 =1.5 ʠ r=5.5.  

ʇʦʣʫʯʝʥʦ, ʯʪʦ ʜʣʷ ʢʘʞʜʦʡ ʧʘʨʳ ʥʘʜʢʨʠʪʠʯʝʩʢʠʭ ʯʠʩʝʣ ʈʝʣʝʷ ʚ ʩʣʫʯʘʝ 

ʧʦʩʪʦʷʥʥʳʭ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ ʩʫʱʝʩʪʚʫʝʪ ʥʝʩʢʦʣʴʢʦ ʩʪʘʮʠʦʥʘʨʥʳʭ ʨʝʞʠ-

ʤʦʚ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʣʠʙʦ ʢʦʣʠʯʝʩʪʚʦʤ ʢʦʥʚʝʢʪʠʚʥʳʭ ʷʯʝʝʢ, ʣʠʙʦ ʥʘʧʨʘʚʣʝʥʠ-

ʝʤ ʜʚʠʞʝʥʠʷ. ʄʦʜʫʣʷʮʠʷ ʛʨʘʜʠʝʥʪʘ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʯʠʩʣʦ 

ʅʫʩʩʝʣʴʪʘ ʧʨʠ ʤʘʣʳʭ ʘʤʧʣʠʪʫʜʘʭ ʤʦʜʫʣʷʮʠʠ ʢʦʣʝʙʣʝʪʩʷ ʦʢʦʣʦ ʫʩʪʘʥʦʚʠʚʰʠʭ-

ʩ̫  ʨʝʰʝʥʠʡ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʘʤʧʣʠʪʫʜʳ ʤʦʜʫʣʷʮʠʠ, ʚʦʟʤʫʱʝʥʠʷ ʫʩʪʘʥʦʚʠʚ-

ʰʠʭʩʷ ʜʚʠʞʝʥʠʡ ʥʘʨʘʩʪʘʶʪ, ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʭ ʩʣʠʷʥʠʷ ʦʙʨʘʟʫʝʪʩʷ ʝʜʠʥʩʪʚʝʥ-

ʥʦʝ ʨʝʰʝʥʠʝ. ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʚʦʟʨʘʩʪʘʥʠʠ ʘʤʧʣʠʪʫʜʳ ʤʦʜʫʣʷʮʠʠ ʤʦʞʝʪ ʤʝ-

ʥʷʪʴʩʷ ʯʠʩʣʦ ʢʦʥʚʝʢʪʠʚʥʳʭ ʷʯʝʝʢ ʠ ʧʨʦʠʩʭʦʜʠʪʴ ʠʥʚʝʨʩʠʷ ʜʚʠʞʝʥʠʡ ʚ ʨʘʟʣʠʯ-

ʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ. ʇʨʠ ʧʦʜʦʛʨʝʚʝ ʩʚʝʨʭʫ ʠʤʝʝʪʩʷ ʦʙʣʘʩʪʴ ʫʩʪʘʥʦʚʠʚʰʠʭʩʷ 

ʢʦʣʝʙʘʪʝʣʴʥʳʭ ʚʦʟʤʫʱʝʥʠʡ, ʚ ʢʦʪʦʨʦʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʥʘʧʨʘʚʣʝʥ ʚʥʠʟ,  ʧʨʠ 

ʵʪʦʤ ʚʦʟʥʠʢʘʝʪ ʜʚʫʭ ʷʯʝʠʩʪʘʷ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʘʷ ʢʦʥʚʝʢʮʠʷ. ɺ ʵʪʦʡ ʦʙʣʘʩʪʠ 

ʤʦʜʫʣʷʮʠʷ ʛʨʘʜʠʝʥʪʘ ʪʝʤʧʝʨʘʪʫʨʳ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʘʤʧʣʠʪʫʜʦʡ ʚʳʟʳʚʘʝʪ ʧʝ-

ʨʠʦʜʠʯʝʩʢʠʝ ʧʦʪʦʢʠ ʪʝʧʣʘ ʚʚʝʨʭ. 

ɼʣʷ ʩʣʫʯʘʷ ʢʦʥʚʝʢʮʠʠ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʦʡ ʠʟʦʪʝʨʤʠʯʝʩʢʦʡ ʩʤʝʩʠ ʚ ʧʦ-

ʨʠʩʪʦʤ ʧʨʷʤʦʫʛʦʣʴʥʠʢʝ ʧʨʠ ʩʪʘʮʠʦʥʘʨʥʳʭ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʧʘʨʘʛʨʘʬʝ 
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3.2 ʧʦ ʣʠʥʝʡʥʦʡ ʪʝʦʨʠʠ ʧʦʩʪʨʦʝʥʘ ʢʘʨʪʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʘ ʧʣʦʩʢʦʩʪʠ ʜʠʬʬʫʟʠ-

ʦʥʥʳʭ ʯʠʩʝʣ ʈʵʣʝʷ (ʨʠʩ. 4.3)   

ʈʠʩ. 4.3 ʂʘʨʪʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʪʨʝʭʢʦʤʧʦ-

ʥʝʥʪʥʦʡ ʠʟʦʪʝʨʤʠʯʝʩʢʦʡ ʩʤʝʩʠ ʧʨʠ ʩʪʘ-

ʮʠʦʥʘʨʥʳʭ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʷʭ. 
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R =¡= , 21, dd RR  - ʜʠʬ-

ʬʫʟʠʦʥʥʳʝ ʯʠʩʣʘ ʈʵʣʝʷ 

ʇʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʣʫʯʘ ɺɸ ʩʥʠʟʫ ʚʚʝʨʭ 

ʠʤʝʝʪ ʤʝʩʪʦ ʢʦʣʝʙʘʪʝʣʴʥʘʷ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ, 

ʘ ʧʨʠ ʧʝʨʝʩʝʯʝʥʠʠ ʣʫʯʘ ɺʉ ï ʤʦʥʦʪʦʥʥʘʷ. 

ʅʘʜ ʣʦʤʘʥʦʡ ɸɺʉ, ʠʤʝʝʪ ʤʝʩʪʦ ʥʝʫʩʪʦʡʯʠ-

ʚʦʩʪʴ ʜʣʷ ʚʩʝʭ ʯʘʩʪʦʪ ʠ ʘʤʧʣʠʪʫʜ. 

ʏʠʩʣʝʥʥʳʡ ʨʘʩʯʝʪ ʥʘ ʦʩʥʦʚʝ ʥʝʣʠʥʝʡ-

ʥʦʡ ʩʠʩʪʝʤʳ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ, 

ʦʧʠʩʳʚʘʶʱʠʭ ʢʦʥʮʝʥʪʨʘʮʠʦʥʥʫʶ ʢʦʥʚʝʢʮʠʶ ʠʟʦʪʝʨʤʠʯʝʩʢʦʡ ʪʨʝʭʢʦʤʧʦ-

ʥʝʥʪʥʦʡ ʩʤʝʩʠ ʚ ʧʦʨʠʩʪʦʤ ʧʨʷʤʦʫʛʦʣʴʥʠʢʝ, ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘ ʢʘʨʪʝ ʜʠʬʬʫʟʠʦʥ-

ʥʳʭ ʯʠʩʝʣ ʈʝʣʝʷ (ʨʠʩ. 4.3) ʧʨʠ ʩʪʘʮʠʦʥʘʨʥʳʭ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʠʤʝʝʪʩʷ 

ʦʙʣʘʩʪʴ ʧʦʜʢʨʠʪʠʯʝʩʢʦʡ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ, ʢʦʪʦʨʘʷ ʠʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 4.3 (ʟʘ-

ʰʪʨʠʭʦʚʘʥʥʘʷ ʦʙʣʘʩʪʴ ʫʛʣʘ ɸɺʉ). ɼʣʷ ʦʩʪʘʣʴʥʳʭ ʧʘʨ ʟʥʘʯʝʥʠʡ ʜʠʬʬʫʟʠʦʥʥʳʭ 

ʯʠʩʝʣ ʈʝʣʝʷ ʥʠʞʝ ɸɺʉ ʚ ʦʪʩʫʪʩʪʚʠʠ ʤʦʜʫʣʮ̫ʠʠ, ʨʝʰʝʥʠʷ ʥʝʣʠʥʝʡʥʦʡ ʟʘʜʘʯʠ 

ʧʦʣʥʦʩʪʴʶ ʧʦʜʪʚʝʨʞʜʘʶʪ ʣʠʥʝʡʥʫʶ ʪʝʦʨʠʶ, ʪ.ʝ. ʧʨʠ ʚʩʝʭ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 

ʚʦʟʤʫʱʝʥʠʷ ʟʘʪʫʭʘʶʪ.  ʅʘʧʨʠʤʝʨ, ʧʨʠ 2dR¡=-1 1dR¡=1.9 (ʦʙʣʘʩʪʴ ʧʦʜʢʨʠʪʠ-

ʯʝʩʢʦʡ ʥʝʫʩʪʦʡʯʠʚʦʩʪʠ), ʚ ʦʪʩʫʪʩʪʚʠʠ ʤʦʜʫʣʷʮʠʠ, ʜʣʷ ʨʘʟʥʳʭ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦ-

ʚʠʡ ʠʤʝʶʪʩʷ ʜʚʘ ʩʪʘʮʠʦʥʘʨʥʳʭ ʪʝʯʝʥʠʷ (ʣʠʥʠʠ 1 ʠ 2, ʨʠʩ. 4.4) ʠ ʦʜʥʦ ʟʘʪʫ-

ʭʘʁ ʱʝʝ (ʣʠʥʠʷ 3, ʨʠʩ. 4.4), ʧʨʠʯʝʤ ʪʝʯʝʥʠʷ 1 ʠ 2 ʜʚʫʭ ʷʯʝʠʩʪʳʝ ʠ ʨʘʟʥʦʥʘ-

ʧʨʘʚʣʝʥʳʝ.  
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ʈʠʩ. 4.4. ɿʘʚʠʩʠʤʦʩʪʴ ʫʩʨʝʜʥʝʥʥʦʛʦ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʯʠʩʣʘ ʅʫʩʩʝʣʴʪʘ ʦʪ 

ʚʨʝʤʝʥʠ (2dR¡=-1 1dR¡=1.9), ʩʧʨʘʚʘ ʧʦʢʘʟʘʥʳ ʣʠʥʠʠ ʪʦʢʘ ʠ ʠʟʦʣʠʥʠʠ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ ʧʨʠʤʝʩʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʣʠʥʠʷʤ (1), (2). 
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ʈʠʩ. 4.5. ɿʘʚʠʩʠʤʦʩʪʴ ʫʩʨʝʜʥʝʥʥʦʛʦ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʯʠʩʣʘ ʅʫʩʩʝʣʴʪʘ ʦʪ 

ʚʨʝʤʝʥʠ (2dR¡=-1 1dR¡=1.9): a) ʧʨʠ ʯʘʩʪʦʪʝ ʤʦʜʫʣʷʮʠʠ ʛʨʘʜʠʝʥʪʘ ʢʦʥʮʝʥ-

ʪʨʘʮʠʠ w=1 ʠ r=0.1, b) ʧʨʠ w=1 ʠ r=0.5, c) ʧʨʠ w=1 ʠ r=1. (ʣʠʥʠʠ 1,2,3 ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʪ ʨʘʟʣʠʯʥʳʤ ʥʘʯʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ).d) ʣʠʥʠʠ ʪʦʢʘ ʠ ʠʟʦʣʠʥʠʠ ʢʦʥ-

ʮʝʥʪʨʘʮʠʠ ʧʨʠ w =1, r=1 ʚ ʨʘʟʣʠʯʥʳʝ ʤʦʤʝʥʪʳ ʚʨʝʤʝʥʠ (2dR¡=-1 1dR¡=1.9). 

ʇʨʠ ʤʦʜʫʣʷʮʠʠ ʛʨʘʜʠʝʥʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩ ʤʘʣʳʤʠ ʘʤʧʣʠʪʫʜʘʤʠ, ʯʠʩʣʘ 

ʅʫʩʩʝʣʴʪʘ ʢʦʣʝʙʣʶʪʩʷ ʚʦʢʨʫʛ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʪʘʮʠʦʥʘʨʥʳʭ ʨʝʰʝʥʠʡ (ʨʠʩ. 

4.5a). ʊʝʯʝʥʠʷ ʧʦ-ʧʨʝʞʥʝʤʫ ʜʚʫʭ ʷʯʝʠʩʪʳʝ ʠ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʧʨʘʚʣʝʥʥʳʝ. 

ɼʣʷ ʘʤʧʣʠʪʫʜ ʧʦʨʷʜʢʘ 0.5 ʧʨʠ ʣʶʙʳʭ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʚʦʟʤʫʱʝʥʠʷ ʟʘʪʫ-

ʭʘʶʪ (ʨʠʩ. 4.5b). ʇʨʠ ʜʘʣʴʥʝʡʰʝʤ ʫʚʝʣʠʯʝʥʠʠ ʘʤʧʣʠʪʫʜʳ, ʜʣʷ ʣʶʙʳʭ ʥʘʯʘʣʴ-

ʥʳʭ ʫʩʣʦʚʠʡ ʠʤʝʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ (ʨʠʩ. 4.5c), ʧʨʠ ʵʪʦʤ ʩ ʪʝʯʝʥʠʝʤ 

ʚʨʝʤʝʥʠ ʪʝʯʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ ʢʘʢ ʜʚʫʭ ʷʯʝʠʩʪʳʤʠ, ʪʘʢ ʠ ʯʝʪʳʨʝʭ ʷʯʝʠʩʪʳʤʠ, 

ʚʦʟʤʦʞʥʘ ʠ ʩʤʝʥʘ ʥʘʧʨʘʚʣʝʥʠʡ ʜʚʠʞʝʥʠʷ (ʨʠʩ. 4.5d). 

ɺ ʥʘʜʢʨʠʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ (ʥʘʜ ʣʦʤʘʥʥʦʡ ABC, ʨʠʩ. 4.3),  ʧʨʠʣʝ-

ʛʘʁ ʱʝʡ ʢ ʛʨʘʥʠʮʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠ 2dR¡ 2-< , ʧʨʠ ʧʦʩʪʦʷʥʥʳʭ ʛʨʘʥʠʯʥʳʭ 

ʫʩʣʦʚʠʷʭ ʠʤʝʝʪʩʷ ʩʪʘʮʠʦʥʘʨʥʦʝ (1) ʠ ʫʩʪʘʥʦʚʠʚʰʝʝʩʷ ʢʦʣʝʙʘʪʝʣʴʥʦʝ (2) ʜʚʠ-

ʞʝʥʠʝ (ʨʠʩ. 4.6), ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʘʟʣʠʯʥʳʤ ʥʘʯʘʣʴʥʳʤ ʫʩʣʦʚʠʷʤ. ɼʚʠʞʝʥʠʷ 

ʜʚʫʭ ʷʯʝʠʩʪʳʝ ʩʦʥʘʧʨʘʚʣʝʥʥʳʝ. ʇʨʠ ʚʦʟʨʘʩʪʘʥʠʠ 1dR¡ ʜʚʠʞʝʥʠʷ ʪʦʣʴʢʦ ʩʪʘ-

ʮʠʦʥʘʨʥʳʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʧʨʘʚʣʝʥʥʳʝ. 

ʇʨʠ  2dR¡ 2->  ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʚʙʣʠʟʠ ʛʨʘʥʠʮʳ ʫʩ-

ʪʦʡʯʠʚʦʩʪʠ ʠʤʝʝʪʩʷ ʜʚʘ ʜʚʫʭ ʷʯʝʠʩʪʳʭ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʥʘʧʨʘʚʣʝʥʥʳʭ ʩʪʘ-
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ʮʠʦʥʘʨʥʳʭ ʨʝʰʝʥʠʷ. ʇʨʠ ʜʚʠʞʝʥʠʠ ʚʚʝʨʭ ʧʦ ʦʩʠ 1dR¡ʧʦʣʫʯʘʝʤ ʧʦ ʜʚʝ ʧʘʨʳ 

ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʭ ʜʚʠʞʝʥʠʡ, ʧʨʠʯʝʤ ʦʜʥʘ ʧʘʨʘ (1), (2) ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʚʫʭ 

ʷʯʝʠʩʪʦʤʫ ʜʚʠʞʝʥʠʶ, ʘ ʚʪʦʨʘʷ (3), (4) ï ʯʝʪʳʨʝʭ ʷʯʝʠʩʪʦʤʫ (ʨʠʩ. 4.7). 
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ʈʠʩ. 4.6. ɿʘʚʠʩʠʤʦʩʪʴ ʫʩʨʝʜʥʝʥʥʦʛʦ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʯʠʩʣʘ ʅʫʩʩʝʣʴʪʘ ʦʪ 

ʚʨʝʤʝʥʠ ʧʨʠ ʧʦʩʪʦʷʥʥʳʭ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʷʭ, (1) ï ʩʪʘʮʠʦʥʘʨʥʦʝ ʜʚʠʞʝʥʠʝ, 

(2) - ʫʩʪʘʥʦʚʠʚʰʝʝʩʷ ʢʦʣʝʙʘʪʝʣʴʥʦʝ (2dR¡ ,3-= 1dR¡=3.2), ʩʧʨʘʚʘ ʣʠʥʠʠ ʪʦ-

ʢʘ ʠ ʧʦʜ ʥʠʤʠ ʠʟʦʣʠʥʠʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʣʠʥʠʡ (1) ʠ (2). 
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ʈʠʩ. 4.7. ɿʘʚʠʩʠʤʦʩʪʴ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʯʠʩʣʘ ʅʫʩʩʝʣʴʪʘ ʦʪ ʚʨʝʤʝʥʠ ʧʨʠ 

ʧʦʩʪʦʷʥʥʳʭ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʷʭ, (1,2) ï ʩʪʘʮʠʦʥʘʨʥʦʝ ʜʚʫʭ ʷʯʝʠʩʪʦʝ ʜʚʠʞʝ-

ʥʠʝ, (3,4) - ʩʪʘʮʠʦʥʘʨʥʦʝ ʯʝʪʳʨʝʭ ʷʯʝʠʩʪʦʝ (2dR¡=2 1dR¡=1). ʉʧʨʘʚʘ ʣʠʥʠʠ 

ʪʦʢʘ ʠ ʧʦʜ ʥʠʤʠ ʠʟʦʣʠʥʠʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʣʠʥʠʡ (1) ʠ (3). ɼʣʷ ʣʠʥʠʡ (2) ʠ 

(4) ʪʝʯʝʥʠʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (1) ʠ (3). 

 

ʄʦʜʫʣʷʮʠʷ ʛʨʘʜʠʝʥʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʠ ʥʘʜʢʨʠʪʠʯʝʩʢʠʭ ʯʠʩʣʘʭ ʈʝʣʝʷ 

ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʜʣʷ ʣʶʙʳʭ ʯʘʩʪʦʪ ʧʨʠ ʤʘʣʳʭ ʘʤʧʣʠʪʫʜʘʭ ʤʦʜʫʣʷʮʠʠ 

ʧʦʷʚʣʷʶʪʩʷ ʢʦʣʝʙʘʥʠʷ ʦʢʦʣʦ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʣʠ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʢʦʣʝʙʘʪʝʣʴ-

ʥʦʛʦ ʨʝʰʝʥʠʡ (ʨʠʩ. 4.8a, b), ʯʠʩʣʦ ʷʯʝʝʢ ʧʨʠ ʵʪʦʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʭ ʯʠʩʣʫ ʧʨʠ 

ʧʦʩʪʦʷʥʥʳʭ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʷʭ (ʨʠʩ. 4.6, 4.7). ʉ ʚʦʟʨʘʩʪʘʥʠʝʤ ʘʤʧʣʠʪʫʜʳ 

ʤʦʜʫʣʷʮʠʠ ʚʦʟʤʫʱʝʥʠʷ ʠʩʭʦʜʥʳʭ ʜʚʠʞʝʥʠʡ ʥʘʨʘʩʪʘʶʪ, ʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʥʠ-

ʢʘʝʪ ʦʜʥʦ ʫʩʪʘʥʦʚʠʚʰʝʝʩʷ ʨʝʰʝʥʠʝ (ʨʠʩ 4.8c,d). ʇʨʠ ʵʪʦʤ ʣʠʥʠʠ (1), (2) ʨʠʩ. 

4.8a, ʩʣʠʚʘʷʩʴ, ʧʨʠʥʠʤʘʶʪ ʚʠʜ ʟʘʚʠʩʠʤʦʩʪʠ ʥʘ ʬʠʛ. 4.8c, ʘ ʣʠʥʠʠ (1)-(4) ʨʠʩ. 
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4.8b ʧʝʨʝʭʦʜʷʪ ʚ ʦʜʥʦ ʫʩʪʘʥʦʚʠʚʰʝʝʩʷ ʨʝʰʝʥʠʝ (ʨʠʩ. 4.8d).  ʂʦʣʠʯʝʩʪʚʦ ʢʦʥ-

ʚʝʢʪʠʚʥʳʭ  ʷʯʝʝʢ ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ ʚʩʝʤ ʚʨʝʤʝʥʥʦʤ ʜʠʘʧʘʟʦʥʝ. 

ɺ ʩʣʫʯʘʝ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʠʭ ʘʤʧʣʠʪʫʜ ʤʦʜʫʣʷʮʠʠ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ 

ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ ʯʠʩʣʦ ʢʦʥʚʝʢʪʠʚʥʳʭ ʷʯʝʝʢ ʠ ʧʨʦʠʩʭʦʜʠʪʴ ʠʥʚʝʨʩʠʷ ʜʚʠʞʝʥʠʡ.  

ɺ ʇʨʠʣʦʞʝʥʠʠ 1 ʧʨʠʚʝʜʝʥʘ ʧʨʦʛʨʘʤʤʘ ʨʘʩʯʝʪʘ ʟʘʚʠʩʠʤʦʩʪʠ ʪʝʧʣʦʚʦʛʦ 

ʧʦʪʦʢʘ ʦʪ ʚʨʝʤʝʥʠ, ʬʫʥʢʮʠʠ ʪʦʢʘ ʠ ʠʟʦʪʝʨʤ, ʩʦʩʪʘʚʣʝʥʥʘʷ ʥʘ ʷʟʳʢʝ ʧʨʦʛʨʘʤ-

ʤʠʨʦʚʘʥʠʷ ɼʝʣʴʬʠ. 
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ʈʠʩ. 4.8. ɿʘʚʠʩʠʤʦʩʪʴ ʫʩʨʝʜʥʝʥʥʦʛʦ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʯʠʩʣʘ ʅʫʩʩʝʣʴʪʘ ʦʪ 

ʚʨʝʤʝʥʠ ʧʨʠ ʤʦʜʫʣʷʮʠʠ ʛʨʘʥʠʯʥʳʭ ʫʩʣʦʚʠʡ a) ʧʨʠ 2dR¡ ,3-= 1dR¡=3.2 ʩ ʯʘʩ-

ʪʦʪʦʡ 1/w=10 ʠ ʘʤʧʣʠʪʫʜʦʡ r=0.05, (1) ï ʚʦʢʨʫʛ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʨʝʞʠʤʘ, (2) - 

ʦʢʦʣʦ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ; b) ʧʨʠ 2dR¡=2 1dR¡=1 ʩ ʯʘʩʪʦʪʦʡ 

1/w=1 ʠ ʘʤʧʣʠʪʫʜʦʡ r=0.1; ʩ) ʧʨʠ 2dR¡ ,3-= 1dR¡=3.2  ʩ ʯʘʩʪʦʪʦʡ 1/w=10 ʠ 

ʘʤʧʣʠʪʫʜʦʡ r=0.1; d) ʧʨʠ 2dR¡=2 1dR¡=1 ʩ ʯʘʩʪʦʪʦʡ 1/w=1 ʠ ʘʤʧʣʠʪʫʜʦʡ  

r=1. 

 


