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 2 

 

 

 

 

 

 

                                                 ʈ ʝ ʮ ʝ ʥ ʟ ʝ ʥ ʪ ʳ: 

 

 ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

                                 ʟʘʦʯʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

                                                   ʀ.ɹ. ɸʨʝʬʴʝʚ 

 

       ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

                      ʫʥʠʚʝʨʩʠʪʝʪʘ ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʛʦ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʷ 

                                                  ɽ.ʀ. ʇʝʨʦʚʩʢʘʷ 

 

 

 ʇʦʢʘʟʘʥʘ ʥʝʘʜʝʢʚʘʪʥʦʩʪʴ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ɸ. ʕʡʥ-

ʰʪʝʡʥʘ. ɺʟʘʤʝʥ ʠʟʣʘʛʘʶʪʩʷ ʦʩʥʦʚʳ ʨʘʮʠʦʥʘʣʴʥʦʡ ʪʝʦʨʠʠ ʦʪʨʘʞʝʥʠʷ 

ʜʚʠʞʝʥʠʷ, ʥʘ ʙʘʟʝ ʢʦʪʦʨʦʡ ʩʪʨʦʠʪʩʷ ʝʜʠʥʘʷ ʪʝʦʨʠʷ ʧʦʣʷ. ɺʩʢʨʳʚʘʝʪʩʷ 

ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʠʨʦʜʘ ʛʨʘʚʠʪʘʮʠʠ ʠ ʧʫʪʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʪʦʛʦ ʦʪʢʨʳʪʠʷ. 
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                       ʇʈɽɼʀʉʃʆɺʀɽ ʂʆ ɺʊʆʈʆʄʋ ʀɿɼɸʅʀʖ 

 

 çʂʨʘʩʦʪʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʝʦ-

ʨʠʠ ʠ ʝʝ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʩʧʝʭ 

ʩʢʨʳʚʘʶʪ ʦʪ ʥʘʰʝʛʦ ʚʟʦʨʘ ʪʷ-

ʞʝʩʪʴ ʪʝʭ ʞʝʨʪʚ, ʢʦʪʦʨʳʝ ʧʨʠ-

ʭʦʜʠʪʩʷ ʧʨʠʥʦʩʠʪʴ ʜʣʷ ʵʪʦʛʦè. 

                                ɸ. ʕʡʥh ʪʝʡʥ. 
 

 çʄʘʪʝʤʘʪʠʢʘ ʵʪʦ ʥʘʠʣʫʯʰʠʡ 

ʩʧʦʩʦʙ ʤʦʨʦʯʠʪ ɹʛʦʣʦʚʫ ʩʘʤʦʤʫ 

ʩʝʙʝè. 

                                ɸ. ʕʡʥh ʪʝʡʥ. 

 
 ʅʘʯʠʪʘʚʰʠʩʴ ɸ. ʕʡʥʰʪʝʡʥʘ, ʘʚʪʦʨ ʩʦ ʩʪʫʜʝʥʯʝʩʢʠʭ ʣʝʪ ʙʳʣ 

ʦʜʝʨʞʠʤ ʝʛʦ ʠʜʝʝʡ ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʡ ʪʝʦʨʠʠ ʚʩʝʭ ʬʠʟʠʯʝʩʢʠʭ ʚʟʘʠʤʦ-

ʜʝʡʩʪʚʠʡ, ʪ.ʝ. ʝʜʠʥʦʡ (ʦʙʱʝʡ) ʪʝʦʨʠʝʡ ʧʦʣʷ, ʢʦʪʦʨʫʶ ʠ ʧʳʪʘʣʩʷ, ʩʣʝʜʫʷ 

ʕʡʥʰʪʝʡʥʫ, ʨʝʘʣʠʟʦʚʘʪʴ ʥʘ ʙʘʟʝ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ. 

 ʆʜʥʘʢʦ ʯʝʨʝʟ ʛʦʜʳ ʜʚʠʞʝʥʠʷ ʧʦ ʵʪʦʤʫ ʧʫʪʠ ʘʚʪʦʨ ʥʝʦʞʠʜʘʥʥʦ 

ʦʙʥʘʨʫʞʠʣ, ʯʪʦ ʥʝʫʩʧʝʭ ɸ. ʕʡʥʰʪʝʡʥʘ ʚ ʩʦʟʜʘʥʠʠ ʝʜʠʥʦʡ ʪʝʦʨʠʠ ʧʦʣʷ 

ʙʳʣ ʩʚʷʟʘʥ ʥʝ ʩ ʥʝʫʤʝʥʠʝʤ ʠʣʠ ʥʝʩʧʦʩʦʙʥʦʩʪʴʶ ʩʦʟʜʘʪʝʣʷ ʪʝʦʨʠʠ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦʩʪʠ ʧʦʣʫʯʠʪʴ ʠʩʢʦʤʳʡ ʨʝʟʫʣʴʪʘʪ, ʘ ʩ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʧʦʨʦʢʘʤʠ 

ʩʘʤʦʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʤ ʧʦʩʚʷʱʝʥʘ ʜʘʥʥʘʷ ʙʨʦʰʶʨʘ. 

 ɸʚʪʦʨ ʧʦʥʷʣ, ʯʪʦ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʡ ʧʦʩʪʫʣʘʪ ʪʝʦʨʠʠ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦʩʪʠ ʦʙ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ ʫʨʘʚʥʝʥʠʡ ʬʠʟʠʢʠ ʢ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ 

ʢʦʦʨʜʠʥʘʪ, ʚʦ-ʧʝʨʚʳʭ, ʥʝ ʩʧʨʘʚʝʜʣʠʚ ʙʝʟ ʰʫʣʝʨʩʢʦʛʦ ʧʨʠʧʘʩʦʚʳʚʘʥʠʷ 

ʤʘʩʩʳ ʢ ʯʠʩʣʫ ʢʦʦʨʜʠʥʘʪ (ʯʪʦ ʟʘʚʝʜʦʤʦ ʥʝʜʦʧʫʩʪʠʤʦ) ʠ, ʚʦ-ʚʪʦʨʳʭ, ʦʥ 

ʚʦʦʙʱʝ ʥʝ ʠʤʝʝʪ ʥʠʢʘʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʬʠʟʠʯʝʩʢʦʤʫ ʧʨʠʥʮʠʧʫ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʡ ʪʨʘʢʪʫʝʪ ʦ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʥʠʢʘʢʠʤʠ ʩʧʦʩʦʙʘʤʠ 

ʦʙʥʘʨʫʞʠʪʴ (ʯʠʪʘʡ: ʠʟʤʝʨʠʪʴ) ʩʢʦʨʦʩʪʴ ʘʙʩʦʣʶʪʥʦʛʦ ʜʚʠʞʝʥʠʷ. 

ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʬʠʟʠʢʘ ʠʟʫʯʘʝʪ ʪʦʣʴʢʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʠʟʤʝʨʠ-

ʤʳʝ ʦʙʝ̡ʢʪʳ ʧʨʠʨʦʜʳ ʠ ʠʭ ʠʟʤʝʨʠʤʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʉʚʦʡʩʪʚʘ ʞʝ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ, ʙʫʜʫʯʠ ʠʜʝʘʣʴʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʫʤʩʪʚʝʥ-

ʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝʠʟʤʝʨʠʤʳ, ʥʝ ʷʚʣʷʶʪʩʷ 

ʦʙʲʝʢʪʘʤʠ ʧʨʠʨʦʜʳ ʠ ʥʝ ʤʦʛʫʪ ʧʨʦʠʟʚʦʣʴʥʦ ʝʡ ʧʨʠʧʠʩʳʚʘʪʴʩʷ. 

ʊʦ ʞʝ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʩʠʩʪʝʤʘʤ ʢʦʦʨʜʠʥʘʪ, ʢʦʪʦʨʳʝ ʚ ʧʨʠʨʦʜʝ 

ʥʠʢʪʦ ʥʝ ʥʘʙʣʶʜʘʣ. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ ʤʝʞʜʫ ʠʥʚʘʨʠʘʥʪʥʦʩʪʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ 

ʫʨʘʚʥʝʥʠʡ ʢ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ ʢʦʦʨʜʠʥʘʪ ʠ ʬʠʟʠʯʝʩʢʠʤ ʧʨʠʥʮʠʧʦʤ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦʩʪʠ ʥʝʪ ʧʨʷʤʦʡ ʩʚʷʟʠ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʨʝʣʷʪʠʚʠʩʪʳ ʚʳʥʫʞ-

ʜʝʥʳ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʩʚʦʠ ʚʳʢʣʘʜʢʠ ʧʦʩʨʝʜʩʪʚʦʤ ʞʫʣʴʥʠʯʝʩʢʠʭ ʤʘʥʠ-

ʧʫʣʷʮʠʡ ʩ ʤʘʩʩʦʡ ʜʚʠʞʫʱʠʭʩʷ ʪʝʣ, ʢʦʪʦʨʘʷ ʚ ʦʪʣʠʯʠʝ ʦʪ ʢʦʦʨʜʠʥʘʪ, 

ʧʨʠʜʫʤʳʚʘʝʤʳʭ ʥʘʤʠ ʜʣʷ ʫʜʦʙʩʪʚʘ ʦʧʠʩʘʥʠʷ ʧʨʦʮʝʩʩʦʚ, ʷʚʣʷʝʪʩʷ ʨʝ-
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ʘʣʴʥʳʤ ʬʠʟʠʯʝʩʢʠʤ ʦʙʲʝʢʪʦʤ ʠ ʥʝ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʥʘʰʝʛʦ ʧʨʦʠʟʚʦʣʘ 

ʢʦʦʨʜʠʥʘʪʥʦʛʦ ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʷ. 

 ʉʪʦʣʢʥʫʚʰʠʩʴ ʩ ʵʪʠʤ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦʤ, ʘʚʪʦʨ ʦʪʢʘʟʘʣʩʷ ʦʪ ʪʝʦ-

ʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʠ ʩʦʟʜʘʣ ʩʦʙʩʪʚʝʥʥʫʶ çʊʝʦʨʠʶ ʦʪʨʘʞʝʥʠʷ ʜʚʠʞʝ-

ʥʠʷ (ʊʆɼ)è, ʢʦʪʦʨʘʷ ʚ ʦʪʣʠʯʠʝ ʦʪ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʥʘʭʦʜʠʪʩʷ ʚ 

ʣʘʜʫ ʩʦ ʟʜʨʘʚʳʤ ʩʤʳʩʣʦʤ ʠ ʣʦʛʠʢʦʡ ʠ ʦʙʣʘʜʘʝʪ ʛʦʨʘʟʜʦ ʙʦʣʴʰʠʤ ʵʚʨʠ-

ʩʪʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʯʪʦ ʧʦʟʚʦʣʠʣʦ ʙʝʟ ʚʩʷʢʠʭ ʬʦʢʫʩʦʚ ʩ ʤʘʩʩʦʡ 

ʦʩʥʦʚʘʪʝʣʴʥʦ ʧʨʦʜʚʠʥʫʪʴʩʷ ʚ ʧʦʟʥʘʥʠʠ ʧʨʠʨʦʜʳ, ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦ-

ʩʪʨʦʠʪʴ ʝʜʠʥʫʶ (ʦʙʱʫʶ) ʪʝʦʨʠʶ ʧʦʣʷ. 

 ʆʜʥʘʢʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʦʧʳʪʢʠ ʘʚʪʦʨʘ ʜʦʚʝʩʪʠ ʚʩʝ ʵʪʦ ʜʦ 

ʩʚʝʜʝʥʠʷ ʥʘʫʯʥʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʥʘʪʳʢʘʣʠʩʴ ʥʘ ʥʝʧʨʝʦʜʦʣʠʤʳʡ ʙʘʨʴ-

ʝʨ: çʅʝ ʤʦʞʝʪ ʙʳʪʴ ʦʧʫʙʣʠʢʦʚʘʥʦ, ʧʦʩʢʦʣʴʢʫ ʧʨʦʪʠʚʦʨʝʯʠʪ ʪʝʦʨʠʠ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦʩʪʠè. ʅʦ, ʚ ʢʦʥʮʝ ʢʦʥʮʦʚ, ʘʚʪʦʨʫ ʥʘ ʨʫʙʝʞʝ 1988-89 ʛʦʜʦʚ 

ʫʜʘʣʦʩʴ ʧʦʣʫʧʦʜʧʦʣʴʥʦ ʥʘʧʝʯʘʪʘʪʴ (ʥʘ ʨʦʪʘʧʨʠʥʪʝ) ʧʝʨʚʦʝ ʠʟʜʘʥʠʝ 

çʄʠʬʦʚè ʚ ʛ. ɺʠʣʴʥʶʩʝ, ʢʦʪʦʨʳʡ ʢ ʪʦʤʫ ʚʨʝʤʝʥʠ ʙʳʣ ʫʞʝ ʧʦʣʫʥʝʟʘʚʠ-

ʩʠʤ ʦʪ ʄʦʩʢʚʳ. 

 ʕʪʦ ʚʳʟʚʘʣʦ ʙʝʰʝʥʫʶ ʷʨʦʩʪʴ ʨʝʣʷʪʠʚʠʩʪʦʚ, ʢʦʪʦʨʳʝ ʧʳʪʘʣʠʩʴ, 

ʚʦ-ʧʝʨʚʳʭ, ʚʦʩʧʨʝʧʷʪʩʪʚʦʚʘʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʠʟʜʘʥʠʷ, ʠ, ʚʦ-ʚʪʦʨʳʭ, 

ʠʟʛʥʘʪʴ ʘʚʪʦʨʘ ʠʟ ʃʝʥʠʥʛʨʘʜʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʛʜʝ ʦʥ 

ʙʳʣ ʧʨʦʬʝʩʩʦʨʦʤ. 

ʉʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʪʨʝʙʦʚʘʥʠʝ, ʧʦʜʧʠʩʘʥʥʦʝ ʨʷʜʦʤ ʘʢʘʜʝʤʠʢʦʚ, 

ʧʦʩʪʫʧʠʣʦ ʚ ʋʯʝʥʳʡ ʉʦʚʝʪ ʇʦʣʠʪʝʭʘ, ʘ ʦʜʠʥ ʦʜʝʨʞʠʤʳʡ ʨʝʣʷʪʠʚʠʟʤʦʤ 

ʧʨʦʬʝʩʩʦʨ ʠʟ ʀʥʩʪʠʪʫʪʘ ʤʘʪʝʤʘʪʠʢʠ ʠʤ. ʉʪʝʢʣʦʚʘ ʥʦʩʠʣʩʷ ʧʦ ʢʦʦʧʝʨʘ-

ʪʠʚʘʤ, ʨʘʩʧʨʦʩʪʨʘʥʷʚʰʠʤ çʄʠʬʳè ʩ ʫʛʨʦʟʘʤʠ ʨʝʧʨʝʩʩʠʡ ʠ ʨʘʟʦʨʝʥʠʷ (ʠ 

ʤʥʦʛʠʭ ʟʘʧʫʛʘʣ). 

ʀ ʭʦʪʷ ʘʚʪʦʨ ʚ ʪʦʤ ʞʝ 1989 ʛʦʜʫ ʙʳʣ ʠʟʙʨʘʥ ʅʘʨʦʜʥʳʤ ʜʝʧʫʪʘ-

ʪʦʤ ʉʉʉʈ, ʯʪʦ ʠʩʢʣʶʯʘʣʦ ʝʛʦ ʫʚʦʣʴʥʝʥʠʝ ʩ ʨʘʙʦʪʳ, ʥʦ ʨʝʧʨʝʩʩʠʠ ʥʝ 

ʧʨʝʢʨʘʪʠʣʠʩʴ ʠ ʫʞʝ ʚ ʩʣʝʜʫʶʱʝʤ 1990 ʛʦʜʫ ʥʘ ʛʦʜʠʯʥʦʤ ʦʙʱʝʤ ʩʦʙʨʘ-

ʥʠʠ ɸʅ ʉʉʉʈ ʘʚʪʦʨ ʙʳʣ ʧʫʙʣʠʯʥʦ ʧʨʦʚʦʟʛʣʘʰʝʥ ʚʨʘʛʦʤ ʥʘʫʢʠ, ʯʝʤ ʦʥ 

ʚʝʩʴʤʘ ʛʦʨʜ, ʧʦʩʢʦʣʴʢʫ ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʚ ʤʠʨʝ ʥʦʩʠʪʝʣʝʤ ʧʦ-

ʜʦʙʥʦʛʦ ʧʦʯʝʪʥʦʛʦ ʟʚʘʥʠʷ [8]. 

ɿʘ ʜʚʘ ʜʝʩʷʪʢʘ ʣʝʪ, ʧʨʦʰʝʜʰʠʭ ʩ ʪʝʭ ʧʦʨ, ʪʦʪʘʣʠʪʘʨʠʟʤ ʘʢʘʜʝ-

ʤʠʯʝʩʢʦʡ ʥʘʫʢʠ ʤʝʥʴʰʝ ʥʝ ʩʪʘʣ, ʥʦ ʝʛʦ ʨʝʧʨʝʩʩʠʚʥʳʡ ʦʨʝʦʣ ʧʦʩʪʝʧʝʥʥʦ 

ʩʤʝʥʷʝʪʩʷ ʪʨʘʛʠʢʦʤʠʯʝʩʢʠʤ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʥʘʜʝʷʪʴʩʷ ʚʳʧʫʩʪʠʪʴ ʚʪʦʨʦʝ 

ʠʟʜʘʥʠʝ çʄʠʬʦʚè, ʨʘʩʰʠʨʝʥʥʦʝ ʟʘ ʩʯʝʪ ʊʆɼ ʠ ʝʜʠʥʦʡ ʪʝʦʨʠʠ ʧʦʣʷ, ʩ 

ʤʝʥʝʝ ʪʷʞʢʠʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ ʢʘʢ ʜʣʷ ʥʘʫʢʠ, ʪʘʢ ʠ ʜʣʷ ʘʚʪʦʨʘ, ʧʦʩʢʦʣʴ-

ʢʫ ʝʛʦ ʨʝʧʫʪʘʮʠʷ çʚʨʘʛʘ ʥʘʫʢʠè ʫʞʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʫʩʫʛʫʙʣʝʥʘ. 

 

                                                                                                                 2008 ʛ. 

 

 

 

 

 



 5 

 

 

 

                      ʀɿ ʇʈɽɼʀʉʃʆɺʀʗ ʂ ʇɽʈɺʆʄʋ ʀɿɼɸʅʀʖ 

 
ʅʝ ʩʫʤʝʚ ʚ ʶʥʦʩʪʠ ʦʜʦʣʝʪʴ ʧʨʝʤʫʜʨʦʩʪʴ ʧʘʨʘʜʦʢʩʦʚ ʪʝʦʨʠʠ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʘʚʪʦʨ ʙʳʣ ʚʳʥʫʞʜʝʥ ʠʟʦʙʨʝʩʪʠ ʩʦʙʩʪʚʝʥʥʫʶ ʠʥʬʦʨʤʘ-

ʮʠʦʥʥʫʶ ʪʝʦʨʠʶ, ʢʦʪʦʨʘʷ ʚʩʝ ʵʪʠ ʛʦʜʳ ʧʦʟʚʦʣʷʣʘ ʝʤʫ ʫʩʧʝʰʥʦ ʩʧʨʘʚ-

ʣʷʪʴʩʷ ʩ ʟʘʜʘʯʘʤʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʩʦʛʣʘʩʠʠ ʩ ʣʦʛʠʢʦʡ 

ʠ ʟʜʨʘʚʳʤ ʩʤʳʩʣʦʤ. ʆʜʥʘʢʦ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʦʧʳʪʢʠ ʩʜʝʣʘʪʴ ʵʪʫ ʪʝʦ-

ʨʠʶ ʜʦʩʪʦʷʥʠʝʤ ʥʘʫʯʥʦʡ ʦʙʱʝʩʪʚʝʥʥʦʩʪʠ ʚʩʪʨʝʪʠʣʠ ʩʦ ʩʪʦʨʦʥʳ ʚʝʜʫ-

ʱʠʭ ʬʠʟʠʯʝʩʢʠʭ (ʠ ʬʠʣʦʩʦʬʩʢʠʭ) ʞʫʨʥʘʣʦʚ ʜʨʫʞʥʳʡ ʦʪʧʦʨ ʥʘ ʪʦʤ 

ʩʪʨʘʥʥʦʤ ʦʩʥʦʚʘʥʠʠ, ʯʪʦ ʦʥʘ ʧʨʦʪʠʚʦʨʝʯʠʪ ʪʝʦʨʠʠ ɸ. ʕʡʥʰʪʝʡʥʘ ʠ ʧʦ-

ʪʦʤʫ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʚʝʞʝʩʪʚʝ ʠ ʜʠʣʝʪʘʥʪʠʟʤʝ ʘʚʪʦʨʘ. ʇʦʥʷʚ, ʯʪʦ 

ʩʦʚʝʨʰʠʣ ʩʚʷʪʦʪʘʪʩʪʚʦ, ʧʦʢʫʩʠʚʰʠʩʴ ʥʘ çʉʚʷʱʝʥʥʦʝ ʧʠʩʘʥʠʝè ʩʦʚʨʝ-

ʤʝʥʥʦʡ ʬʠʟʠʢʠ, ʘʚʪʦʨ ʪʝʤ ʥʝ ʤʝʥʝʝ ʨʝʰʠʣ, ʯʪʦ ʜʘʞʝ ʝʩʣʠ ʵʪʠ ʫʧʨʝʢʠ 

ʩʧʨʘʚʝʜʣʠʚʳ ʚ ʦʪʥʦʰʝʥʠʠ ʝʛʦ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʚ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ-

ʩʪʠ, ʪʦ ʚ ʝʱʝ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʥʠ ʩʧʨʘʚʝʜʣʠʚʳ ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʤʧʝ-

ʪʝʥʪʥʦʩʪʠ ʨʝʮʝʥʟʝʥʪʦʚ ʚ ʝʛʦ ʩʦʙʩʪʚʝʥʥʦʡ ʪʝʦʨʠʠ, ʠ ʧʦʪʦʤʫ ʦʧʫʙʣʠʢʦʚʘʣ 

ʝʝ ʥʘ ʩʚʦʡ ʩʪʨʘʭ ʠ ʨʠʩʢ. ʆʥ ʩʪʘʨʘʣʩʷ ʩʜʝʣʘʪʴ ʠʟʣʦʞʝʥʠʝ ʜʦʩʪʫʧʥʳʤ ʠ 

ʠʥʪʝʨʝʩʥʳʤ ʥʝ ʪʦʣʴʢʦ ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʩʧʝʮʠʘʣʠʩʪʦʚ ʦʪ ʬʠʟʠʢʦʚ ʜʦ 

ʬʠʣʦʩʦʬʦʚ, ʥʦ ʠ ʣʶʙʦʤʫ ʦʙʨʘʟʦʚʘʥʥʦʤʫ ʯʝʣʦʚʝʢʫ, ʠʥʪʝʨʝʩʫʶʱʝʤʫʩʷ 

ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʠʤʠ ʧʨʦʙʣʝʤʘʤʠ. ɸʚʪʦʨ ʧʦʣʘʛʘʝʪ, ʯʪʦ ʙʨʦʰʶʨʘ ʤʦʞʝʪ 

ʦʢʘʟʘʪʴʩʷ ʧʦʣʝʟʥʦʡ ʢʘʢ ʙʝʩʢʦʨʳʩʪʥʳʤ ʠʩʢʘʪʝʣʷʤ ʠʩʪʠʥʳ, ʪʘʢ ʠ ʨʝʪʠʚʳʤ 

ʦʭʨʘʥʠʪʝʣʷʤ ʨʝʣʷʪʠʚʠʟʤʘ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪ ʰʘʥʩ ʧʨʦʷʚʠʪʴ ʩʝʙʷ ʥʘ 

ʥʠʚʝ ʨʘʟʦʙʣʘʯʝʥʠʷ ʵʪʦʡ çʭʠʪʨʦʫʤʥʦʡ ʧʨʦʬʘʥʘʮʠʠè. 

 

                                                                                                  1988 ʛ. 
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              ɻʣʘʚʘ I. ʄʀʌʓ ʊɽʆʈʀʀ ʆʊʅʆʉʀʊɽʃʔʅʆʉʊʀ 
 

                              ʄʀʌ ʇɽʈɺʓʁ: ʂʈɸʉʆʊɸ ʊɽʆʈʀʀ 

 

ʕʧʦʭʘʣʴʥʦʡ ʟʘʩʣʫʛʦʡ ʩʧʝʮʠʘʣʴʥʦʡ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ 

(ʉʊʆ) ʩʯʠʪʘʝʪʩʷ ʩʦʝʜʠʥʝʥʠʝ ʧʨʠʥʮʠʧʘ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʠ ʧʦʩʪʫʣʘʪʘ ʦ 

ʧʦʩʪʦʷʥʩʪʚʝ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʚ ʣʶʙʳʭ ʛʘʣʠʣʝʝʚʳʭ ʩʠʩʪʝʤʘʭ ʦʪʩʯʝʪʘ. ʄʝ-

ʞʜʫ ʪʝʤ ʪʘʢʦʝ ʩʦʝʜʠʥʝʥʠʝ ʩʦʚʝʨʰʝʥʥʦ ʝʩʪʝʩʪʚʝʥʥʦ ʠ ʜʘʞʝ ʪʨʠʚʠʘʣʴʥʦ, 

ʧʦʩʢʦʣʴʢʫ ʧʨʠʥʮʠʧ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʚ ʪʝʨʤʠʥʘʭ ʠ ʧʦʥʷʪʠʷʭ ʥʘʯʘʣʘ ʍʍ 

ʚʝʢʘ ʦʟʥʘʯʘʝʪ ʥʝ ʯʪʦ ʠʥʦʝ ʢʘʢ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʧʫʪʝʤ ʥʘʙʣʶʜʝʥʠʷ ʣʶʙʳʭ 

ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʦʙʥʘʨʫʞʠʪʴ ʘʙʩʦʣʶʪʥʦʝ ʜʚʠʞʝʥʠʝ, ʪ.ʝ. ʜʚʠʞʝʥʠʝ 

ʥʘʙʣʶʜʘʪʝʣʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʠʨʦʚʦʛʦ ʵʬʠʨʘ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʚʝʪʘ ʚ 

ʵʬʠʨʝ ï ʦʜʠʥ ʠʟ ʪʘʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʪʘʢ ʯʪʦ ʨʘʟʣʠʯʥʘʷ ʝʛʦ ʩʢʦʨʦʩʪʴ ʜʣʷ 

ʥʝʧʦʜʚʠʞʥʦʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʬʠʨʘ ʠ ʜʚʠʞʫʱʝʛʦʩʷ ʥʘʙʣʶʜʘʪʝʣʝʡ ʧʨʷʤʦ 

ʧʨʦʪʠʚʦʨʝʯʠʣʘ ʙʳ ʧʨʠʥʮʠʧʫ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ. 

ɼʨʫʛʦʝ ʜʝʣʦ ʬʠʟʠʯʝʩʢʘʷ ʪʨʘʢʪʦʚʢʘ ʵʪʦʛʦ ʧʨʠʥʮʠʧʘ, ʢʦʪʦʨʘʷ 

ʤʦʞʝʪ ʙʳʪʴ ʜʚʦʷʢʦʡ: ʣʠʙʦ ʚ ʨʘʤʢʘʭ ʥʴʶʪʦʥʦʚʩʢʦʡ ʤʝʭʘʥʠʢʠ ʢʘʢ ʢʘʞʫ-

ʱʝʛʦʩʷ ʷʚʣʝʥʠʷ (ʘʨʪʝʬʘʢʪʘ) ʩ ʦʪʳʩʢʘʥʠʝʤ ʧʨʦʮʝʩʩʘ, ʢʦʤʧʝʥʩʠʨʫʶʱʝʛʦ 

ʵʬʬʝʢʪ ʩʣʦʞʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʩʚʝʪʘ ʠ ʥʘʙʣʶʜʘʪʝʣʷ; ʣʠʙʦ ʢʘʢ ʜʝʡʩʪʚʠ-

ʪʝʣʴʥʦʛʦ ʧʦʩʪʦʷʥʩʪʚʘ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʚ ʣʶʙʳʭ ʩʠʩʪʝʤʘʭ ʦʪʩʯʝʪʘ ʩ ʥʝʠʟ-

ʙʝʞʥʳʤ ʦʪʨʠʮʘʥʠʝʤ ʵʬʠʨʘ ʢʘʢ ʬʠʟʠʯʝʩʢʦʡ ʨʝʘʣʴʥʦʩʪʠ. 

ʉʣʫʯʠʣʦʩʴ ʪʘʢ, ʯʪʦ ʬʠʟʠʢʘ ʚʩʣʝʜ ʟʘ ʕʡʥʰʪʝʡʥʦʤ ʧʦʰʣʘ ʧʦ 

ʚʪʦʨʦʤʫ ʧʫʪʠ ï ʨʝʢʦʤʝʥʜʦʚʘʥʥʦʤʫ ʕ.ʄʘʭʦʤ ʧʫʪʠ ʥʘʠʤʝʥʴʰʝʛʦ ʩʦʧʨʦ-

ʪʠʚʣʝʥʠʷ, ʢʦʪʦʨʳʡ ʥʝ ʪʨʝʙʦʚʘʣ ʧʦʠʩʢʘ ʦʙʲʷʩʥʝʥʠʡ, ʘ ʧʨʦʩʪʦ ʚʳʜʘʚʘʣ 

ʘʨʪʝʬʘʢʪʳ ʟʘ ʬʘʢʪʳ. ʊʘʢʦʡ ʧʦ ʩʫʪʠ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ, ʘ ʥʝ ʬʠʟʠʯʝʩʢʠʡ 

ʧʦʜʭʦʜ ʧʨʠʥʝʩ ʪʝʦʨʠʠ ʙʳʩʪʨʳʡ ʫʩʧʝʭ, ʧʦʩʢʦʣʴʢʫ, ʚʦ-ʧʝʨʚʳʭ, ʦʩʚʦʙʦʜʠʣ 

ʬʠʟʠʢʦʚ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʫʤʘʪʴ ʥʘʜ ʩʫʪʴʶ ʧʨʦʮʝʩʩʦʚ, ʯʪʦ ʩʪʘʣʦ 

ʙʦʣʴʰʠʤ ʦʙʣʝʛʯʝʥʠʝʤ ʜʣʷ ʪʝʭ ʠʟ ʥʠʭ, ʢʪʦ ʙʳʣ ʣʠʰʝʥ ʵʪʦʡ ʩʧʦʩʦʙʥʦʩʪʠ, 

ʘ ʚʦ-ʚʪʦʨʳʭ, ʧʦʟʚʦʣʠʣ ʬʦʨʤʘʣʴʥʦ ʦʧʠʩʘʪʴ ʨʷʜ ʧʨʦʮʝʩʩʦʚ, ʥʝ ʧʦʜʜʘʚʘʚ-

ʰʠʭʩʷ ʨʘʥʝʝ ʦʧʠʩʘʥʠʶ ʠʤʝʥʥʦ ʚʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʬʠ-

ʟʠʯʝʩʢʦʛʦ ʦʙʲʷʩʥʝʥʠʷ. 

ʉʘʤ ʕʡʥʰʪʝʡʥ, ʚʠʜʠʤʦ, ʧʦʥʠʤʘʣ ʥʝʧʦʣʥʦʮʝʥʥʦʩʪʴ ʪʘʢʦʛʦ ʧʦʜ-

ʭʦʜʘ ʢ ʬʠʟʠʢʝ, ʠʙʦ ʤʝʣʘʥʭʦʣʠʯʝʩʢʠ ʟʘʤʝʪʠʣ: çʂʨʘʩʦʪʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʪʝʦʨʠʠ ʠ ʝʝ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʩʧʝʭ ʩʢʨʳʚʘʶʪ ʦʪ ʥʘʰʝʛʦ ʚʟʦʨʘ ʪʷʞʝʩʪʴ ʪʝʭ 

ʞʝʨʪʚ, ʢʦʪʦʨʳʝ ʧʨʠʭʦʜʠʪʩʷ ʧʨʠʥʦʩʠʪʴ ʜʣʷ ʵʪʦʛʦè [1]. ʊʝʤ ʥʝ ʤʝʥʝʝ, 

ʢʨʘʩʦʪʘ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʯʠʩʣʫ ʪʘʢʠʭ ʣʝʛʝʥʜ, 

ʢʦʪʦʨʳʝ ʥʠʢʝʤ ʥʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʩʦʤʥʝʥʠʶ, ʚʢʣʶʯʘʷ, ʚʠʜʠʤʦ, ʠ ʩʘʤʦʛʦ 

ʝʝ ʩʦʟʜʘʪʝʣʷ, ʯʪʦ ʧʦʙʫʞʜʘʝʪ ʢ ʚʥʠʤʘʪʝʣʴʥʦʤʫ ʠʩʩʣʝʜʦʚʘʥʠʶ ʝʝ ʦʩʥʦʚ. 

ʅʝ ʚʜʘʚʘʷʩʴ ʧʦʢʘ ʚ ʧʦʜʨʦʙʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʩʨʘʟʫ ʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʣʝʞʘɦ ʝʝ ʚ ʦʩʥʦʚʝ ʉʊʆ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʢʦʦʨʜʠʥʘʪ ʃʦʨʝʥʮʘ- ʕʡʥʰʪʝʡʥʘ 

                                    ,/1/)( 22' cvvtxx   

                 ,' yy  ,' zz  ,/1/)/( 222' cvcxvtt                 (1) 
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ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʨʠʥʮʠʧʫ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʚʦʧʨʝʢʠ ʚʩʝʦʙʱʝʤʫ ʫʙʝ-

ʞʜʝʥʠʶ ʚ ʦʙʨʘʪʥʦʤ. 

 ɺ ʩʘʤʦʤ ʜʝʣʝ, ʯʝʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʠʥʮʠʧʘ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳ ʢʣʘʩʩʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ɻʘʣʠʣʝʷ 
 

                        ,' vtxx  ,' yy  ,' zz  tt '
  ?                         (1ʘ) 

 

 ʊʝʤ, ʚʦ-ʧʝʨʚʳʭ, ʯʪʦ ʥʝʧʦʜʚʠʞʥʳʡ ʠ ʜʚʠʞʫʱʠʡʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 

v ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʛʦ ʥʘʙʣʶʜʘʪʝʣʠ ʚ ʦʜʥʦ ʠ ʪʦ ʞʝ ʚʨʝʤ ̫
'tt  ʢʘʞʜʳʡ 

ʧʦ ʩʚʦʠʤ ʯʘʩʘʤ ʟʘʬʠʢʩʠʨʫʶʪ ʨʘʟʣʠʯʥʳʝ ʧʦʣʦʞʝʥʠʷ ʩʚʝʪʦʚʦʡ ʚʦʣʥʳ, 

ʥʘʧʨʠʤʝʨ, ʥʘ ʦʩʷʭ ʭ ʠ 'ʭ, ʢʦʛʜʘ ,ctx ,)(' tvʩx  ʛʜʝ ʩ ï ʩʢʦʨʦʩʪʴ 

ʩʚʝʪʘ. ʕʪʦ ʩʪʘʚʠʪ ʥʘʙʣʶʜʘʪʝʣʝʡ, ʚʦʧʨʝʢʠ ʧʨʠʥʮʠʧʫ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʚ 

ʥʝʨʘʚʥʳʝ ʫʩʣʦʚʠʷ. ɺʦ-ʚʪʦʨʳʭ, ʪʝʤ, ʯʪʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʩʠʤʤʝʪʨʠʯʥʳʭ, 

ʪ.ʝ. ʨʘʚʥʳʭ ʧʦ ʤʦʜʫʣʶ, ʟʥʘʯʝʥʠʡ ctx1  ʠ ctx2  ʜʘʝʪ ʥʝʩʠʤʤʝʪ-

ʨʠʯʥʳʝ ʟʥʘʯʝʥʠʷ )/1('

1 cvctx  ʠ )/1('

2 cvctx , ʯʪʦ ʥʘʨʫʰʘʝʪ 

ʩʠʤʤʝʪʨʠʶ ʩʬʝʨʠʯʝʩʢʦʡ ʚʦʣʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ ʜʣʷ 

ʜʚʠʞʫʱʝʛʦʩʷ ʥʘʙʣʶʜʘʪʝʣʷ. 

 ʅʦ ʪʝʤʠ ʞʝ ʜʝʬʝʢʪʘʤʠ ʦʙʣʘʜʘʶʪ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ (1), ʛʜʝ, ʚʦ-

ʧʝʨʚʳʭ, ʧʨʠ 
'tt  ʠʟ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ 

't  ʩʣʝʜʫʝʪ 

,)/11/(
222 ccvvxt  ʯʪʦ ʧʨʠ ʧʦʜʩʪʘʥʦʚʢʝ ʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ 

ʜʣʷ 
'ʭ ʜʘʝʪ ,' ʭx  ʧʨʠʯʝʤ ʧʦʧʳʪʢʘ ʩʦʧʦʩʪʘʚʠʪʴ 

'ʭ ʠ ʭ, ʘ ʪʘʢʞʝ 't  ʠ 

t ʜʣʷ ʩʚʝʪʦʚʦʡ ʚʦʣʥʳ, ʢʦʛʜʘ ,ctx  ʫʢʘʟʳʚʘʝʪ ʥʘ ʬʠʟʠʯʝʩʢʫʶ ʙʝʩ-

ʩʤʳʩʣʝʥʥʦʩʪʴ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ (1), ʧʦʩʢʦʣʴʢʫ ʧʨʠʚʦʜʠʪ ʢ ʥʝʚʳʧʦʣʥʠ-

ʤʦʤʫ ʫʩʣʦʚʠʶ cvcv /1/1 22
. ɺʦ-ʚʪʦʨʳʭ, ʜʣʷ ʩʠʤʤʝʪʨʠʯʥʳʭ 

ʟʥʘʯʝʥʠʡ ctx1  ʠ ctx2  ʠʟ (1) ʩʣʝʜʫʝʪ 

22'

1 /1/)/1( cvcvctx  ʠ 
22'

2 /1/)/1( cvcvctx , 

ʪ.ʝ. 
'

2

'

1 ʭʭ , ʯʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʧʨʠʥʮʠʧʫ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʠʙʦ ʧʦ-

ʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʘʙʩʦʣʶʪʥʦʝ ʜʚʠʞʝʥʠʝ ʧʦ ʥʘʨʫʰʝʥʠʶ ʩʠʤʤʝʪʨʠʠ 

ʚʦʣʥ.r ʅʦ ʠ ʵʪʦ ʝʱʝ ʥʝ ʚʩʝ. ɺʝʜʴ ʥʠʯʪʦ ʥʝ ʤʝʰʘʝʪ ʜʚʠʞʫʱʝʤʫʩʷ ʥʘ-

ʙʣʶʜʘʪʝʣʶ ʩ ʧʦʤʦʱʴʶ ʩʚʦʠʭ ʯʘʩʦʚ 
't  ʥʘʙʣʶʜʘʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʚʝ-

ʪʘ ʚʜʦʣʴ ʥʝʧʦʜʚʠʞʥʦʡ ʦʩʠ ʭ, ʘ ʥʝʧʦʜʚʠʞʥʦʤʫ ʥʘʙʣʶʜʘʪʝʣʶ ʧʦ ʩʚʦʠʤ 

ʯʘʩʘʤ t, ʥʘʙʣʶʜʘʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʚʝʪʘ ʚʜʦʣʴ ʜʚʠʞʫʱʝʡʩʷ ʦʩʠ 
'ʭ. 

ʅʦ ʪʦʛʜʘ ʜʣʷ ʜʚʠʞʫʱʝʛʦʩʷ ʥʘʙʣʶʜʘʪʝʣʷ ʩʦʛʣʘʩʥʦ (1) ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ 

ccvcvctʭ /1//1/ '
 ʧʨʠ ,ctx  ʘ ʜʣʷ ʥʝʧʦʜʚʠʞʥʦʛʦ 

ʥʘʙʣʶʜʘʪʝʣʷ ʦʥʘ ccvcvctʭ /1//1/'
, ʜʘ ʢ ʪʦʤʫ ʞʝ ʜʣʷ 
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ʥʠʭ 
'' // txtʭ  ʧʨʠ ʪʝʭ ʞʝ ʫʩʣʦʚʠʷʭ, ʯʪʦ ʚʦʧʠʶʱʝ ʥʝʩʦʚʤʝʩʪʠʤʦ ʢʘʢ 

ʩ ʧʨʠʥʮʠʧʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʩ ʧʦʩʪʫʣʘʪʦʤ ʉʊʆ ʦ ʜʝʡʩʪʚʠʪʝʣʴ-

ʥʦʤ ʧʦʩʪʦʷʥʩʪʚʝ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʚ ʣʶʙʳʭ ʠʥʝʨʮʠʘʣʴʥʳʭ ʩʠʩʪʝʤʘʭ ʦʪ-

ʩʯʝʪʘ. 

ɽʱʝ ʭʫʞʝ, ʯʪʦ ʩʦʛʣʘʩʥʦ (1) ʩʢʦʨʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʬʝʨʠʯʝ-

ʩʢʦʡ ʩʚʝʪʦʚʦʡ ʚʦʣʥʳ ʠʟ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ, ʦʜʠʥʘʢʦʚʳʝ ʧʦ ʚʩʝʤ ʦʩʷʤ ʜʣʷ 

ʥʝʧʦʜʚʠʞʥʦʛʦ ʥʘʙʣʶʜʘʪʝʣʷ ctztytʭ /// , ʨʘʟʣʠʯʥʳ ʜʣʷ ʜʚʠ-

ʞʫʱʝʛʦʩʷ    ʥʘʙʣʶʜʘʪʝʣʷ    cvcvctzty /1//1// ''''
 

ctx '' / , ʯʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʟʘʚʝʨʝʥʠʷʤ ʕʡʥʰʪʝʡʥʘ ʦʙ ʠʟʦʪʨʦʧʥʦ-

ʩʪʠ ʩʬʝʨʠʯʝʩʢʦʡ ʩʚʝʪʦʚʦʡ ʚʦʣʥʳ. 

 ɺʦʦʙʱʝ ʛʦʚʦʨʷ, ʵʪʦʛʦ ʠ ʩʣʝʜʦʚʘʣʦ ʦʞʠʜʘʪʴ, ʧʦʩʢʦʣʴʢʫ ʧʨʝʦʙʨʘ-

ʟʦʚʘʥʠʷ ʃʦʨʝʥʮʘ ʧʦʣʫʯʝʥʳ ʠʟ ʫʩʣʦʚʠʷ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ ʢ ʥʠʤ ʫʨʘʚʥʝʥʠʡ 

ʄʘʢʩʚʝʣʣʘ, ʢʦʪʦʨʦʝ ʥʝ ʠʤʝʝʪ ʦʪʥʦʰʝʥʠʷ ʢ ʧʨʠʥʮʠʧʫ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, 

ʧʦʩʢʦʣʴʢʫ ʵʪʠ ʫʨʘʚʥʝʥʠʷ ʦʧʠʩʳʚʘʶʪ ʪʦʣʴʢʦ ʧʨʦʮʝʩʩʳ, ʩʚʟ̫ʘʥʥʳʝ ʩ 

ʜʚʠʞʝʥʠʝʤ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʟʘʨʷʜʦʚ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʧʦʜʚʠʞʥʦʛʦ ʥʘʙʣʶ-

ʜʘʪʝʣʷ, ʘ ʜʚʠʞʝʥʠʷ ʥʘʙʣʶʜʘʪʝʣʷ ʦʥʠ ʥʠʢʘʢ ʥʝ ʦʪʨʘʞʘʶʪ, ʠʙʦ ʝʛʦ ʚʧʝ-

ʯʘʪʣʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʩʬʝʨʝ ʧʩʠʭʦʣʦʛʠʠ ʠ ʣʝʞʘʪ ʟʘ ʨʘʤʢʘʤʠ ʬʠʟʠʢʠ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʝʧʦʜʚʠʞʥʦʛʦ ʥʘʙʣʶʜʘʪʝʣʷ, 

ʤʝʞʜʫ ʜʚʫʤʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʟʘʨʷʜʘʤʠ ʜʝʡʩʪʚʫʝʪ ʪʦʣʴʢʦ ʢʫʣʦʥʦʚʩʢʘʷ 

ʩʠʣʘ, ʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʜʚʠʞʫʱʝʛʦʩʷ ʥʘʙʣʶʜʘʪʝʣʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠ-

ʤʠ ʫʨʘʚʥʝʥʠʷʤʠ ʥʘ ʟʘʨʷʜʳ ʜʝʡʩʪʚʫʝʪ ʠ ʤʘʛʥʠʪʥʘʷ ʩʠʣʘ, ʧʨʠʯʝʤ ʩʦʛʣʘʩ-

ʥʦ ʧʨʠʥʮʠʧʫ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʥʝ ʩʫʤʤʘʨʥʦʝ ʜʝʡʩʪʚʠʝ ʵʪʠʭ ʩʠʣ ʜʦʣʞʥʦ 

ʙʳʪʴ ʦʜʠʥʘʢʦʚʳʤ ʜʣʷ ʦʙʦʠʭ ʥʘʙʣʶʜʘʪʝʣʝʡ, ʘ ʧʦʢʘʟʘʥʠʷ ʧʨʠʙʦʨʘ, ʠʟʤʝ-

ʨʷʶʱʝʛʦ ʵʪʠ ʩʠʣʳ, ʜʦʣʞʥʳ ʙʳʪʴ ʦʜʥʠʤʠ ʠ ʪʝʤʠ ʞʝ, ʯʪʦ ʜʦʧʫʩʢʘʝʪ ʦʜʠ-

ʥʘʢʦʚʦʝ ʠʟʤʝʥʝʥʠʝ ʦʪ ʥʘʙʣʶʜʘʪʝʣʷ ʢ ʥʘʙʣʶʜʘʪʝʣʶ ʢʘʢ ʠʟʤʝʨʷʝʤʳʭ ʩʠʣ, 

ʪʘʢ ʠ ʩʠʣ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʚ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʝ ʧʨʠʙʦʨʘ, ʥʘʧʨʠʤʝʨ, 

ʧʨʫʞʠʥʳ, ʢ ʯʝʤʫ ʤʳ ʝʱʝ ʚʝʨʥʝʤʩʷ. 

ʆʜʥʘʢʦ ʜʫʨʥʘʷ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ ʫʨʘʚʥʝʥʠʡ ʟʘ-

ʩʪʘʚʣʷʝʪ ʨʝʣʷʪʠʚʠʩʪʦʚ ʠʛʥʦʨʠʨʦʚʘʪʴ ʧʨʦʮʝʩʩʳ ʚ ʜʚʠʞʫʱʠʭʩʷ ʠʟʤʝʨʠ-

ʪʝʣʴʥʳʭ ʧʨʠʙʦʨʘʭ ʠ ʠʩʢʘʪʴ ʧʨʠʯʠʥʳ ʨʘʩʭʦʞʜʝʥʠʡ ʚʥʫʪʨʠ ʩʘʤʠʭ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʡ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʝʣʝʧʦʤʫ ʨʦʩʪʫ ʤʘʩʩʳ ʚ ʤʝʭʘʥʠʢʝ ʠ ʢ ʝʱʝ 

ʙʦʣʝʝ ʥʝʣʝʧʦʡ ʜʝʬʦʨʤʘʮʠʠ ʧʦʣʷ ʜʚʠʞʫʱʝʛʦʩʷ ʟʘʨʷʜʘ. 

 ʇʦʵʪʦʤʫ ʠʜʝʷ ʦ ʩʚʷʟʠ ʧʨʠʥʮʠʧʘ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʩ ʠʥʚʘʨʠʘʥʪ-

ʥʦʩʪʴʶ ʫʨʘʚʥʝʥʠʡ, ʧʨʠʥʘʜʣʝʞʘʱʘʷ ʇʫʘʥʢʘʨʝ ʠ ʃʦʨʝʥʮʫ ʠ ʥʝʢʨʠʪʠʯʝʩʢʠ 

ʚʦʩʧʨʠʥʷʪʘʷ ʕʡʥʰʪʝʡʥʦʤ, ʧʦʨʦʯʥʘ ʚ ʩʚʦʝʡ ʦʩʥʦʚʝ. ɺʝʜʴ ʥʘʙʣʶʜʘʪʝʣʴ 

ʠʤʝʝʪ ʜʝʣʦ ʥʝ ʩ ʫʨʘʚʥʝʥʠʷʤʠ, ʘ ʩ ʧʨʠʙʦʨʘʤʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠʥʚʘʨʠ-

ʘʥʪʥʳʤʠ ʢ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ ʢʦʦʨʜʠʥʘʪ ʜʦʣʞʥʳ ʙʳʪʴ ʥʝ ʫʨʘʚʥʝʥʠʷ, ʢʦ-

ʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʣʦʛʠʢʫ ʥʘʙʣʶʜʘʪʝʣʷ, ʘ ʙʝʟʨʘʟʣʠʯʥʳʝ ʢ ʵʪʦʡ ʣʦʛʠʢʝ ʬʠ-

ʟʠʯʝʩʢʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʠʭ ʠʟʤʝʨʝʥʠʷ. ʊʦ, ʯʪʦ ʵʪʦ ʥʝ ʦʜʥʦ ʠ ʪʦ ʞʝ, 

ʦʯʝʚʠʜʥʦ, ʧʦʩʢʦʣʴʢʫ ʫʨʘʚʥʝʥʠʷ ʚʩʝʛʜʘ ʩʚʷʟʳʚʘʶʪ ʥʝ ʨʝʰʝʥʠʷ, ʘ ʥʝʢʦʪʦ-

ʨʳʝ ʠʭ ʢʦʤʙʠʥʘʮʠʠ, ʤʝʥʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʝ, ʯʝʤ ʩʘʤʠ ʨʝʰʝʥʠʷ. ʊʘʢ, 

ʫʨʘʚʥʝʥʠʝ ʩʬʝʨʠʯʝʩʢʦʡ ʩʚʝʪʦʚʦʡ ʚʦʣʥʳ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʡʩʷ ʠʟ ʥʘʯʘʣʘ 
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ʢʦʦʨʜʠʥʘʪ, 
22222 tczʫx  ʧʨʝʜʩʪʘʚʣʝ̫ʪ ʩʦʙʦʡ ʩʚʷʟʴ ʤʝʞʜʫ 

ʩʨʝʜʥʠʤʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʢʦʦʨʜʠʥʘʪ, ʩʠʤʤʝʪʨʠʯʥʳʭ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦ ʥʫʣʷ, 
2)()()()( tcczzʫʫʭx . ɼʘ ʠ ʨʝʰʝʥʠʝ 

ʝʛʦ ʚʩʝʛʜʘ ʜʘʝʪ ʜʚʘ ʩʠʤʤʝʪʨʠʯʥʳʭ ʢʦʨʥʷ, ʤʝʞʜʫ ʢʦʪʦʨʳʤʠ ʥʝʣʴʟʷ ʩʜʝ-

ʣʘʪʴ ʚʳʙʦʨ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. 
 

 ʇʦʵʪʦʤʫ ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʙʘʟʝ ʪʘʢʦʛʦ ʫʨʘʚʥʝʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

(1) ʩʣʝʜʦʚʘʣʦ ʙʳ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʩʨʝʜʥʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʟʥʘʯʝʥʠʷ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʜʣʷ ʩ ʠ (ï ʩ), ʩʧʨʘʚʝʜʣʠʚʳʝ ʪʦʣʴʢʦ ʜʣʷ ʢʚʘʜʨʘʪʠʯʥʳʭ 

ʬʦʨʤ, ʥʦ ʥʝ ʧʨʠʛʦʜʥʳʝ ʜʣʷ ʣʠʥʝʡʥʳʭ ʫʨʘʚʥʝʥʠʡ, ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʦ ʧʨʠʥ-

ʮʠʧʝ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ. 
 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʚʦʡ ʩʦʙʩʪʚʝʥʥʳʡ ʟʥʘʤʝʥʠʪʳʡ ʧʦʩʪʫʣʘʪ 

cc '
, ʛʜʝ 

''' / tRc , tRc / , 
2'2'2'' zyxR , 

222 zyxR  ʕʡʥʰʪʝʡʥ ʬʘʢʪʠʯʝʩʢʠ ʧʦʜʤʝʥʠʣ ʧʦʩʪʫʣʘʪʦʤ 

22' cc , ʢʦʪʦʨʳʡ ʧʦʤʠʤʦ cc '
 ʜʦʧʫʩʢʘʝʪ ʝʱʝ ʠ ʬʠʟʠʯʝʩʢʠ ʘʙʩʫʨʜ-

ʥʦʝ cc'
 ʠʣʠ xx '

, ʯʪʦ ʠ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ (1) ʧʨʠ 

tt '
. 

 ʂ ʪʦʤʫ ʞʝ R ʠ 
'

R  ʥʝ ʤʦʛʫʪ ʠʤʝʪʴ ʦʜʠʥʘʢʦʚʳʝ ʧʦ ʬʦʨʤʝ ʚʳʨʘ-

ʞʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʝʩʣʠ ʜʣʷ ʥʝʧʦʜʚʠʞʥʦʛʦ ʥʘʙʣʶʜʘʪʝʣʷ ʢʦʦʨʜʠʥʘʪʳ 

ʧʨ̫ʤʦʫʛʦʣʴʥʳʝ, ʪʦ ʜʚʠʞʫʱʝʤʫʩʷ ʥʘʙʣʶʜʘʪʝʣʶ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ 

ʢʦʩʦʫʛʦʣʴʥʳʤʠ. 

 ɼʘ ʠ ʚʦʦʙʱʝ ʨʝʣʷʪʠʚʠʩʪʩʢʦʝ ʩʣʦʚʦʙʣʫʜʠʝ ʚʦʢʨʫʛ ʚʧʝʯʘʪʣʝʥʠʡ 

ʜʚʠʞʫʱʝʛʦʩʷ ʥʘʙʣʶʜʘʪʝʣʷ ʚʳʛʣʷʜʠʪ ʩʦʚʝʨʰʝʥʥʦʡ ʩʭʦʣʘʩʪʠʢʦʡ. ɺʝʜʴ, 

ʝʩʣʠ ʝʩʪʴ ʜʚʘ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʟʘʨʷʜʘ ʠʣʠ ʜʚʝ ʤʘʩʩʳ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʦ-

ʪʦʨʳʭ ʠʟʤʝʨʷʝʪʩʷ ʞʝʩʪʢʦ ʩʚʷʟʘʥʥʳʤʠ ʩ ʥʠʤʠ ʜʠʥʘʤʦʤʝʪʨʘʤʠ, ʪʦ ʩʢʦʣʴ-

ʢʦ ʙʳ ʥʘʙʣʶʜʘʪʝʣʴ ʥʝ ʥʦʩʠʣʩʷ ʤʠʤʦ ʥʠʭ, ʧʦʢʘʟʘʥʠʷ ʧʨʠʙʦʨʦʚ ʥʝ ʤʦʛʫʪ 

ʠʟʤʝʥʠʪʴʩʷ (ʨʘʟʚʝ ʯʪʦ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʝʛʦ ʪʦʧʦʪʘ). 
 

 ʂʦʥʝʯʥʦ, ʨʘʟʫʤʥʳʡ ʥʘʙʣʶʜʘʪʝʣʴ ʜʦʣʞʝʥ ʙʳʣ ʙʳ ʨʝʰʠʪʴ, ʯʪʦ 

ʜʘʞʝ ʝʩʣʠ ʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʟʘʨʷʜʦʚ ʠʣʠ ʤʘʩʩ ʧʨʦʠʩʭʦʜʷʪ ʢʘʢʠʝ-ʪʦ 

ʠʟʤʝʥʝʥʠʷ, ʪʦ ʪʦʯʥʦ ʪʘʢʠʝ ʞʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʩʭʦʜʷʪ ʠ ʩ ʜʠʥʘʤʦʤʝʪʨʘ-

ʤʠ, ʯʪʦ ʥʝ ʥʘʨʫʰʘʝʪ ʠʭ ʧʦʢʘʟʘʥʠʷ, ʘ ʥʝ ʚʳʜʫʤʳʚʘʪʴ ʯʫʜʝʩʥʦʝ ʠʟʤʝʥʝʥʠʝ 

ʤʘʩʩ ʠʣʠ ʟʘʨʷʜʦʚ. ʅʦ ʕʡʥʰʪʝʡʥ ʥʝ ʦʪʥʝʩ ʩʝʙʷ ʢ ʯʠʩʣʫ ʪʘʢʠʭ ʥʘʙʣʶʜʘʪʝ-

ʣʝʡ. 

 ʇʦʵʪʦʤʫ ʕʡʥʰʪʝʡʥʦʚʩʢʘʷ çʦʙʲʝʢʪʠʚʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʴè ʟʘ-

ʩʪʘʚʣʷʝʪ ʥʝʩʯʘʩʪʥʳʭ ʨʝʣʷʪʠʚʠʩʪʦʚ ʟʘʥʠʤʘʪʴʩʷ ʧʦʠʩʢʦʤ ʤʝʭʘʥʠʟʤʦʚ, 

ʢʦʤʧʝʥʩʠʨʫʶʱʠʭ ʚʧʝʯʘʪʣʝʥʠʷ ʦʰʘʣʝʚʰʝʛʦ ʥʘʙʣʶʜʘʪʝʣʷ, ʧʨʠ ʵʪʦʤ, ʩʦʟ-

ʜʘʚʘʷ ʮʝʧʴ ʙʣʘʛʦʛʣʫʧʦʩʪʝʡ ʚʨʦʜʝ ʨʦʩʪʘ ʤʘʩʩʳ, ʜʝʬʦʨʤʘʮʠʠ ʧʦʣʷ ʜʚʠ-

ʞʫʱʝʛʦʩʷ ʟʘʨʷʜʘ ʠ ʪ.ʧ. ʩʣʦʚʥʦ ʚʩʷ ʵʪʘ ʩʫʝʪʘ ʩʧʦʩʦʙʥʘ ʧʦʚʣʠʷʪʴ ʥʘ ʦʙʲ-

ʝʢʪʠʚʥʳʡ ʭʦʜ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 
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 ʍʦʪʷ, ʝʩʣʠ ʙʳ ʥʝ ʩʣʝʧʘʷ ʧʨʠʚʝʨʞʝʥʥʦʩʪʴ ʕʡʥʰʪʝʡʥʘ ʨʝʣʷʪʠʚʠ-

ʩʪʩʢʦʡ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ, ʚʝʨʥʘʷ ʚ ʮʝʣʦʤ ʠʜʝʷ ʧʦʣʫʯʝʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ 

ʢʦʦʨʜʠʥʘʪ, ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʧʨʠʥʮʠʧʫ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʧʨʠʚʝʣʘ ʙʳ 

ʝʛʦ ʢ ʣʠʥʝʡʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ  
 

              )/1/()(' cvvtxʭ x , )/1/()(' cjvjvtyy y , 

)/1/()(' cjvjvtzz z
, )/1/()/( 2' cvcxvtt xx ,               (2) 

    )/1/()/( 2' cjvcjyvtt yy , )/1/()/( 2' cjvcjzvtt zz
, 

 

ʛʜʝ j ʦʟʥʘʯʘʝʪ, ʯʪʦ v ʥʦʨʤʘʣʴʥʦ y ʠ z, ʧʨʠʯʝʤ 12j , ʢʦʪʦʨʳʝ ʧʦʣʫʯʘ-

ʶʪʩʷ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʫʪʝʤ ʠʟʤʝʨʝʥʠʷ ʥʝʧʦʜʚʠʞʥʳʭ ʢʦʦʨʜʠʥʘʪ 

ʜʚʠʞʫɦʠʤʩʷ ʥʘʙʣʶʜʘʪʝʣʝʤ. ɺʝʜʴ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʥ ʟʘʧʠʩʘʣ ʵʪʠ ʧʨʝʦʙ-

ʨʘʟʦʚʘʥʠʷ ʚ ʦʙʱʝʡ ʬʦʨʤʝ )('

xvtʭx , )(
'

xtt xʭ , ʩʣʝʜʦʚʘ-

ʣʦ ʣʠʰʴ ʧʦʪʨʝʙʦʚʘʪʴ, ʯʪʦʙʳ ʚ ʩʦʛʣʘʩʠʠ ʩ ʧʨʠʥʮʠʧʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ 

ʦʙʘ ʥʘʙʣʶʜʘʪʝʣʷ ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʧʦʢʘʟʘʥʠʷʭ ʩʚʦʠʭ ʯʘʩʦʚ ʚʠʜʝʣʠ ʦʜʠ-

ʥʘʢʦʚʦʝ ʧʦʣʦʞʝʥʠʝ ʩʚʝʪʦʚʦʡ ʚʦʣʥʳ, ʯʪʦ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʛʘʨʘʥʪʠʨʫʝʪ ʠ 

ʦʜʠʥʘʢʦʚʦʩʪʴ ʩʢʦʨʦʩʪʠ ʵʪʦʡ ʚʦʣʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʦʠʭ ʥʘʙʣʶʜʘʪʝʣʝʡ. 

ʊʦʛʜʘ ʧʨʠ xʭ tt
'

 ʜʣʷ xʩtʭx'
 ʧʦʣʫʯʠʤ xx ctvctx )('

, 

ʦʪʢʫʜʘ 
1)/1( cv , ʘ, ʨʘʟʜʝʣʠʚ 

'x  ʥʘ 
'

ʭt  ʧʨʠ ʪʝʭ ʞʝ ʫʩʣʦʚʠʷʭ, 

ʧʦʣʫʯʠʤ cctvcttx xxʭ )1(/)(/
''

, ʦʪʢʫʜʘ  ʠ 

2/cv , ʪʦʛʜʘ )/1/()/()( 2'
cvcvxtxtt xxʭ . ɸʥʘʣʦ-

ʛʠʯʥʦ ʧʦʣʫʯʘʶʪʩʷ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʜʣʷ 
'ʫ, 

'
z , 

'

yt , ʠ 
'

zt . 
 

 ɺʦʦʙʱʝ, (1) ʧʨʠʚʷʟʘʥʳ ʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤʫ ʫʨʘʚʥʝʥʠʶ ʩʬʝʨʳ, 

ʢʦʪʦʨʦʝ ʥʠʢʪʦ ʥʝ ʥʘʙʣʶʜʘʝʪ, ʘ (2) ʧʨʠʚʷʟʘʥʳ ʢ ʥʘʙʣʶʜʘʝʤʳʤ ʧʦʣʦʞʝ-

ʥʠʷʤ ʩʚʝʪʦʚʦʡ ʚʦʣʥʳ. ʇʦʵʪʦʤʫ (1) ï ʩʣʝʜʩʪʚʠʝ ʫʤʦʟʨʠʪʝʣʴʥʳʭ ʤʘʪʝʤʘ-

ʪʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʥʠʡ, ʘ (2) ï ʨʝʟʫʣʴʪʘʪ ʧʨʷʤʳʭ ʠʟʤʝʨʝʥʠʡ. 
 

 ʀʪʘʢ, ʚʦʧʨʝʢʠ ʜʝʢʣʘʨʘʮʠʷʤ, ʉʊʆ ʬʘʢʪʠʯʝʩʢʠ ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ 

ʧʨʠʥʮʠʧʫ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʠʩʭʦʜʠʪ ʠʟ ʨʝʣʷʪʠʚʠʩʪʩʢʦʡ ʠʥ-

ʚʘʨʠʘʥʪʥʦʩʪʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ, ʢʦʪʦʨʘʷ ʥʝ ʠʤʝ-

ʝʪ ʧʨʷʤʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʜʘʥʥʦʤʫ ʬʠʟʠʯʝʩʢʦʤʫ ʧʨʠʥʮʠʧʫ. ʇʦʵʪʦʤʫ ʧʨʝ-

ʦʙʨʘʟʦʚʘʥʠʷ ʃʦʨʝʥʮʘ (1), ʩʧʨʘʚʝʜʣʠʚʳʝ ʜʣʷ ʨʷʜʘ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʫʨʘʚ-

ʥʝʥʠʡ, ʥʝ ʩʧʨʘʚʝʜʣʠʚʳ ʜʣʷ ʠʭ ʨʝʰʝʥʠʡ, ʘ ʠʤʝʥʥʦ ʧʦʩʣʝʜʥʠʝ ʪʦʣʴʢʦ ʠ 

ʠʤʝʶʪ ʨʝʘʣʴʥʳʡ ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ. ɺʩʝ ʵʪʦ ʧʦʨʦʜʠʣʦ ʨʷʜ ʥʝʣʝʧʳʭ ʤʠ-

ʬʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʪʝʤʠ ʩʘʤʳʤʠ ʞʝʨʪʚʘʤʠ, ʢʦʪʦʨʳʝ ʧʨʠʥʝʩʣʘ ʬʠʟʠʢʘ 

ʨʘʜʠ ʤʠʬʘ ʦ ʢʨʘʩʦʪʝ ʉʊʆ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʞʝʨʪʚʦʡ ʉʊʆ ʩʪʘʣʘ ʩʘʤʘ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʘʷ ʬʠʟʠʢʘ. 
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               ʄʀʌ ɺʊʆʈʆʁ: ʇʆʉʊʆʗʅʉʊɺʆ ʉʂʆʈʆʉʊʀ ʉɺɽʊɸ 

 

 ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚ ʨʘʤʢʘʭ ʧʝʨʚʦʛʦ ʤʠʬʘ, ʕʡʥʰʪʝʡʥ ʧʦʜʪʦʣʢʥʫʣ 

ʬʠʟʠʢʫ ʥʘ ʣʝʛʢʦʚʝʩʥʳʡ ʧʫʪʴ ʦʪʢʘʟʘ ʦʪ ʦʙʲʷʩʥʝʥʠʡ ʧʨʠʥʮʠʧʘ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦʩʪʠ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʪʨʘʥʥʳʭ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʨʝʟʫʣʴʪʘʪʦʚ ʦʧʪʠ-

ʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʄʘʡʢʝʣʴʩʦʥʘ-ʄʦʨʣʠ, ʧʦʩʪʫʣʠʨʦʚʘʚ ʧʦʩʪʦʷʥʩʪʚʦ 

ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʢʘʢ ʬʠʟʠʯʝʩʢʠʡ ʬʘʢʪ. ɼʦ ʩʠʭ ʧʦʨ ʤʳ ʧʦʩʣʫʰʥʦ ʩʣʝʜʦʚʘ-

ʣʠ ʟʘ ʥʠʤ, ʫʢʘʟʘʚ ʣʠʰʴ ʥʘ ʥʝʫʚʷʟʢʫ ʉʊʆ ʚ ʪʝʭʥʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦ-

ʛʨʘʤʤʳ ʩʦʝʜʠʥʝʥʠʷ ʵʪʦʛʦ ʧʦʩʪʫʣʘʪʘ ʠ ʧʨʠʥʮʠʧʘ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʩ ʢʦ-

ʪʦʨʳʤ ʬʘʢʪʠʯʝʩʢʠ ʙʳʣ ʩʦʝʜʠʥʝʥ ʧʦʩʪʫʣʘʪ ʦ ʧʦʩʪʦʷʥʩʪʚʝ ʢʚʘʜʨʘʪʘ ʩʢʦ-

ʨʦʩʪʠ ʩʚʝʪʘ. 

ʆʜʥʘʢʦ ʩʣʠʰʢʦʤ ʫʞ ʥʝ ʚʷʞʝʪʩʷ ʧʦʩʪʫʣʘʪ ʦ ʧʦʩʪʦʷʥʩʪʚʝ ʩʢʦʨʦ-

ʩʪʠ ʩʚʝʪʘ ʩ ʥʘʰʠʤʠ ʦʙʳʜʝʥʥʳʤʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʠ ʟʜʨʘʚʳʤ ʩʤʳʩʣʦʤ, 

ʢʦʪʦʨʳʡ ʦʪʨʘʞʘʝʪ ʚʝʢʦʚʦʡ ʦʧʳʪ ʯʝʣʦʚʝʯʝʩʪʚʘ ʠ ʢʦʪʦʨʳʡ ʜʦ ʪʦʛʦ ʥʘʩ 

ʥʠʢʦʛʜʘ ʥʝ ʧʦʜʚʦʜʠʣ. ʅʝ ʟʨʷ ʞʝ ʚ ʩʘʤʦʤ ʜʝʣʝ ʕʡʥʰʪʝʡʥ ʦʧʦʣʯʠʣʩʷ ʥʘ 

ʥʝʛʦ: çɿʜʨʘʚʳʡ ʩʤʳʩʣ ʵʪʦ ʧʨʝʜʨʘʩʩʫʜʢʠ, ʢʦʪʦʨʳʝ ʚʳʨʘʙʘʪʳʚʘʶʪʩʷ ʚ 

ʚʦʟʨʘʩʪʝ ʜʦ 18 ʣʝʪè! 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʧʨʠʥʮʠʧʘ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦʩʪʠ ʵʪʠ ʦʧʪʠʯʝʩʢʠʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʙʳʣʠ ʠʟʥʘʯʘʣʴʥʦ ʙʝʩʩʤʳʩʣʝʥ-

ʥʳ ʠ ʦʙʨʝʯʝʥʳ ʥʘ ʧʨʦʚʘʣ. ɺʝʜʴ ʩ ʠʭ ʧʦʤʦʱʴʶ ʧʳʪʘʣʠʩʴ ʠʟʤʝʨʠʪʴ ʩʢʦ-

ʨʦʩʪʴ ʘʙʩʦʣʶʪʥʦʛʦ ʜʚʠʞʝʥʠʷ ɿʝʤʣʠ ʚ ʢʦʩʤʠʯʝʩʢʦʤ ʵʬʠʨʝ, ʯʪʦ ʩʦʛʣʘʩʥʦ 

ʧʨʠʥʮʠʧʫ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʩʜʝʣʘʪʴ ʥʝʚʦʟʤʦʞʥʦ. ʊʘʢ ʯʪʦ ʧʦʜʦʙʥʳʝ ʵʢʩ-

ʧʝʨʠʤʝʥʪʳ ʣʠʰʴ ʧʦʜʪʚʝʨʜʠʣʠ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ ʧʨʠʥʮʠʧʘ ʦʪʥʦʩʠʪʝʣʴʥʦ-

ʩʪʠ, ʘ ʥʝ ʨʝʘʣʴʥʦʝ ʧʦʩʪʦʷʥʩʪʚʦ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʚ ʣʶʙʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ. 

ɺʝʜʴ ʝʩʣʠ ʥʝʣʴʟʷ ʠʟʤʝʨʠʪʴ ʩʢʦʨʦʩʪʴ ʘʙʩʦʣʶʪʥʦʛʦ ʜʚʠʞʝʥʠʷ, 

ʟʥʘʯʠʪ ʥʝʣʴʟʷ ʠʟʤʝʨʠʪʴ ʠ ʠʩʪʠʥʥʫʶ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʦʩʪʘʣʩʷ ʥʝ ʠʩʩʣʝʜʦʚʘʥʥʳʤ ʥʝʣʝʛʢʠʡ ʧʫʪʴ ʦʙʲʷʩʥʝ-

ʥʠʷ ʧʨʠʥʮʠʧʘ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʚʤʝʩʪʝ ʩ ʧʦʩʪʦʷʥʩʪʚʦʤ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ 

ʢʘʢ ʘʨʪʝʬʘʢʪʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʦʪʨʘʞʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦ-

ʮʝʩʩʦʚ ʥʘʙʣʶʜʘʪʝʣʷʤʠ, ʦʪ ʢʦʪʦʨʦʛʦ ʪʝʦʨʝʪʠʯʝʩʢʘʷ ʬʠʟʠʢʘ ʜʘʚʥʦ ʦʪʤʘʭ-

ʥʫʣʘʩʴ, ʥʦ ʢʦʪʦʨʳʡ ʧʨʠʚʣʝʢʘʪʝʣʝʥ ʧʝʨʩʧʝʢʪʠʚʦʡ ʚʦʟʚʨʘʪʘ ʟʜʨʘʚʦʛʦ 

ʩʤʳʩʣʘ ʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʠʤʧʫʣʴʩʘ ʚʟʘʤʝʥ ʠʩʯʝʨʧʘʚʰʝʛʦ ʩʝʙʷ ʬʦʨ-

ʤʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ. 

ɺʝʨʥʝʤʩʷ ʚ ʵʪʦʡ ʩʚʷʟʠ ʢ ʧʨʦʮʝʜʫʨʝ ʚʳʚʦʜʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ (2). 

ʂʘʢ ʧʦʢʘʟʘʥʦ ʚ ʩʣʝʜʫʶʱʝʡ ʛʣʘʚʝ ʵʪʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʷʚʣʷʶʪʩʷ 

ʠʩʢʘʞʝʥʠʷʤʠ ʨʝʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʜʝʣ (ʢʦʦʨʜʠʥʘʪ ʠ ʚʨʝʤʝʥʠ) ʚʩʣʝʜʩʪ-

ʚʠʝ ʟʘʧʘʟʜʳʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʩʪʫʧʘʶʱʝʡ ʢ ʥʘʙʣʶʜʘʪʝʣʶ ʩ ʢʦʥʝʯ-

ʥʦʡ ʩʢʦʨʦʩʪʴʶ ʩ. ʇʦʵʪʦʤʫ ʨʝʘʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʚʩʝʛʜʘ ʦʧʝʨʝʞʘʝʪ ʪʦ, ʩ 

ʢʦʪʦʨʳʤ ʠ ʠʤʝʝʪ ʜʝʣʦ ʥʘʙʣʶʜʘʪʝʣʴ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʝʩʣʠ ʥʝʧʦʜʚʠʞʥʳʡ 

ʥʘʙʣʶʜʘʪʝʣʴ ʠʤʝʝʪ ʜʝʣʦ ʩ x, y, z, 
xt , yt , zt , ʪʦ ʜʚʠʞʫʱʠʡʩʷ ʩʦ ʩʢʦʨʦ-

ʩʪʴʁ v ʥʘʙʣʶʜʘʪʝʣʴ ʠʤʝʝʪ ʜʝʣʦ ʩ 
'ʭ, 

'y , 
'

z , 
'

xt , 
'

yt , 
'

zt  ʥʝ ʧʦʪʦʤʫ, ʯʪʦ 

ʵʪʠ ʢʦʦʨʜʠʥʘʪʳ ʨʝʘʣʴʥʦ ʩʦʢʨʘʱʘʶʪʩʷ, ʘ ʚʨʝʤʷ ʨʝʘʣʴʥʦ ʟʘʤʝʜʣʷʝʪʩʷ, ʘ 
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ʧʨʦʩʪʦ ʚʩʣʝʜʩʪʚʠʝ ʟʘʧʘʟʜʳʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦʨʫʶ ʦʥ ʧʦʣʫʯʘʝʪ ʦʙ 

x, y, z, 
xt , yt , zt . 

ʀ ʜʝʡʩʪʚʠʪʝʣʴʥʦ, ʩʦʛʣʘʩʥʦ (2) ʜʣʷ ʩʬʝʨʠʯʝʩʢʦʡ ʩʚʝʪʦʚʦʡ ʚʦʣʥʳ, 

ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʡʩʷ ʠʟ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ, ʥʝ ʪʦʣʴʢʦ 

ctztytʭ zyx /// , ʥʦ ʠ 
'' / xtx =

'' / yty = ctz z

'/ . 

ɹʦʣʝʝ ʪʦʛʦ, ʚ ʢʘʢʠʭ ʢʦʦʨʜʠʥʘʪʘʭ ʥʝ ʠʟʤʝʨʷʡ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ, ʦʥʘ 

ʚʩʝʛʜʘ ʢʘʞʝʪʩʷ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʩʬʝʨʳ ʩʦʛʣʘʩʥʦ (2) ʚ ʵʪʦʤ 

ʩʣʫʯʘʝ ʚʩʝ ʢʦʦʨʜʠʥʘʪʳ ʥʘ ʦʩʷʭ ʨʘʚʥʳ ʤʝʞʜʫ ʩʦʙʦʡ, ʪ.ʝ. 

ctzyxzyʭ '''
, ʛʜʝ zyxzyx ttttttt '''

, 

ʝʩʣʠ ʥʘʙʣʶʜʘʪʝʣʠ ʬʠʢʩʠʨʫʶʪ ʵʪʠ ʢʦʦʨʜʠʥʘʪʳ ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʧʦʢʘʟʘ-

ʥʠʷʭ ʩʚʦʠʭ ʯʘʩʦʚ (ʥʝ ʧʫʪʘʪʴ ʩ ʦʜʥʦʚʨʝʤʝʥʥʦʩʪʴʶ!). ʆʛʦʚʦʨʢʘ ʚ ʩʢʦʙʢʘʭ 

ʧʦʷʚʠʣʘʩʴ, ʧʦʩʢʦʣʴʢʫ ʧʦʩʣʝ ʧʝʨʚʦʛʦ ʠʟʜʘʥʠʷ çʄʠʬʦʚè ʨʝʣʷʪʠʚʠʩʪʳ 

ʫʮʝʧʠʣʠʩʴ ʟʘ ʪʦ, ʯʪʦ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʷʢʦʙʳ ʟʘʧʨʝʱʘʝʪ tt '
. 

ʅʦ, ʚʦ-ʧʝʨʚʳʭ, ʜʘʞʝ ʩʦʛʣʘʩʥʦ (1) 
'tt , ʝʩʣʠ 1([ 2' ctʭ  

22222 /1/])/1 cvvvcv , ʘ ʚʦ-ʚʪʦʨʳʭ, ʤʘʣʦ ʣʠ ʯʪʦ ʟʘʧʨʝ-

ʱʘʝʪ ʥʝʘʜʝʢʚʘʪʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʩʧʝʢʫʣʷʮʠʷ, ʢʦʪʦʨʘʷ ʚʧʦʣʥʝ ʤʦʞʝʪ 

ʟʘʧʨʝʪʠʪʴ ʠ ʦʜʠʥʘʢʦʚʦʝ ʥʘʯʘʣʦ ʨʘʙʦʯʝʛʦ ʜʥʷ, ʥʘʧʨʠʤʝʨ, ʚ 8 ʯʘʩʦʚ ʚ ʄʦ-

ʩʢʚʝ, ɺʣʘʜʠʚʦʩʪʦʢʝ ʠ ʅʴʶ-ʁʦʨʢʝ, ʭʦʪʷ ʚʩʝʤ ʧʦʥʷʪʥʦ, ʯʪʦ ʵʪʠ ʩʦʙʳʪʠʷ 

ʥʝ ʦʜʥʦʚʨʝʤʝʥʥʳ, ʥʦ ʯʘʩʳ-ʪʦ ʧʦʢʘʟʳʚʘʶʪ ʦʜʠʥʘʢʦʚʦʝ ʚʨʝʤʷ! 

ʄʝʞʜʫ ʪʝʤ, ʝʩʣʠ ʨʘʟʜʝʣʠʪʴ 
'ʭ ʥʘ 

'

xt , 
'y  ʥʘ 

'

yt , 
'

z  ʥʘ 
'

zt , ʪʦ  

 

       )/1/()( 2cvvvvv xxx , )/1/()( 2cvjvjvvv yyy  

                              )/1/()( 2cvjvjvvv zzz
,                                (3) 

 

ʛʜʝ 
xx txv / , ʫʫ tʫv / , zz tzv / , ʯʪʦ ʧʨʝʜʩʪʘʚʣʷʝʪ ʬʦʨʤʫ-

ʣʳ ʢʘʞʫʱʝʛʦʩʷ ʩʣʦʞʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʧʦ ʦʩʷʤ ʢʦʦʨʜʠʥʘʪ, ʧʨʠʯʝʤ ʧʝʨʚʘʷ 

ʬʦʨʤʫʣʘ ʩʦʚʧʘʜʘʝʪ ʩ ʬʦʨʤʫʣʦʡ ʩʣʦʞʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʧʦ ʕʡʥʰʪʝʡʥʫ. 

 ʀʟ ʵʪʠʭ ʬʦʨʤʫʣ ʩʣʝʜʫʝʪ, ʯʪʦ ʝʩʣʠ ʦʜʥʘ ʠʟ ʦʩʝʚʳʭ ʩʢʦʨʦʩʪʝʡ 

ʨʘʚʥʘ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ, ʪʦ ʜʣʷ ʵʪʦʡ ʦʩʠ ʩʫʤʤʘʨʥʘʷ ʩʢʦʨʦʩʪʴ ʚʩʝ ʨʘʚʥʦ 

ʢʘʞʝʪʩʷ (ʠʟʤʝʨʷʝʪʩʷ) ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ cv . 

ɽʩʣʠ ʞʝ cv , ʪʦ ʧʦ ʚʩʝʤ ʦʩʷʤ cv , ʯʪʦ ʠ ʬʠʢʩʠʨʫʝʪʩʷ ʚʦ 

ʚʩʝʭ ʦʧʪʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʝʩʣʠ ʧʨʦʜʝʣʘʪʴ ʘʥʘʣʦʛʠʯʥʫʶ ʧʨʦʮʝʜʫʨʫ ʩʦʛʣʘʩ-

ʥʦ (1), ʪʦ ʧʨʠ cv  ʣʠʰʴ ʜʣʷ ʦʩʠ ʭ ʧʦʣʫʯʠʤ cv , ʘ ʜʣʷ ʜʨʫʛʠʭ ʦʩʝʡ 

ʧʦʣʫʯʠʤ ʩʫʤʤʘʨʥʳʝ ʩʢʦʨʦʩʪʠ, ʦʪʣʠʯʥʳʝ ʦʪ ʩ, ʯʪʦ ʥʘʨʫʰʘʝʪ ʠʩʭʦʜʥʫʶ 
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ʠʟʦʪʨʦʧʥʦʩʪʴ ʩʚʝʪʦʚʦʡ ʚʦʣʥʳ ʠ ʷʚʥʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʧʨʠʥʮʠʧʫ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦʩʪʠ. 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʠʜʠʤʦʩʪʴ ʧʦʩʪʦʷʥʩʪʚʘ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʜʣʷ ʣʁ -

ʙʳʭ ʥʘʙʣʶʜʘʪʝʣʝʡ ʝʩʪʴ ʩʣʝʜʩʪʚʠʝ ʢʦʤʧʝʥʩʘʮʠʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ (ʥʴʶʪʦ-

ʥʦʚʩʢʦʛʦ) ʩʣʦʞʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʠʟʤʝʥʝʥʠʝʤ ʤʝʩʪʥʦʛʦ ʚʨʝʤʝʥʠ ʜʚʠʞʫʱʝ-

ʛʦʩʷ ʥʘʙʣʶʜʘʪʝʣʷ ʚ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʝʛʦ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ 
 

 ɺʳʭʦʜʠʪ, ʯʪʦ ʢʘʥʦʥʠʟʘʮʠʷ ʘʙʩʫʨʜʥʦʛʦ ʧʦʩʪʫʣʘʪʘ ʦ ʧʦʩʪʦʷʥʩʪʚʝ 

ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ, ʥʝʩʤʦʪʨʷ ʥʘ ʝʛʦ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʷʤʳʤ ʥʘʙʣʶʜʝʥʠʷʤ, 

ʙʣrʘ ʩʣʠʰʢʦʤ ʧʦʩʧʝʰʥʦʡ ʠ ʥʝʦʧʨʘʚʜʘʥʥʦʡ. ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʵʪʦʪ 

ʧʦʩʪʫʣʘʪ ï ʦʜʠʥ ʠʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʤʠʬʦʚ ʉʊʆ, ʧʝʨʝʚʝʨʥʫʚʰʠʡ ʩ ʥʦʛ 

ʥʘ ʛʦʣʦʚʫ ʩʧʦʩʦʙ ʬʠʟʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ ʧʫʪʝʤ ʧʦʜʤʝʥʳ ʬʘʢʪʦʚ ʠʭ ʚʠ-

ʜʠʤʦʩʪʴʶ. ʌʘʢʪ ʞʝ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʚʝʪʘ ʚʧʦʣʥʝ 

ʧʦʜʯʠʥʷʝʪʩʷ ʥʴʶʪʦʥʦʚʩʢʦʡ ʤʝʭʘʥʠʢʝ, ʭʦʪʷ ʵʪʦ ʠ ʥʝ ʚʩʝʛʜʘ ʧʦʜʜʘʝʪʩʷ 

ʥʘʙʣʶʜʝʥʠʶ, ʘ ʧʨʠʥʮʠʧ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ï ʠʣʣʶʟʠʷ, ʘʨʪʝʬʘʢʪ, ʥʝ ʪʦʣʴ-

ʢʦ ʥʝ ʦʪʚʝʨʛʘʶʱʠʡ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦʡ ʩʨʝʜʳ (ʵʬʠʨʘ), ʚ ʢʦʪʦ-

ʨʦʡ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʩʚʝʪ, ʥʦ ʜʘʞʝ ʧʦʩʪʫʣʠʨʫʶʱʠʡ ʝʛʦ. 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʝʛʝʥʜʘʨʥʳ ʥʝ ʪʦʣʴʢʦ ʵʡʥʰʪʝʡʥʦʚʩʢʠʡ ʧʦʩʪʫ-

ʣʘʪ ʦ ʧʦʩʪʦʷʥʩʪʚʝ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʚ ʣʶʙʳʭ ʛʘʣʠʣʝʝʚʳʭ ʩʠʩʪʝʤʘʭ ʦʪʩʯʝʪʘ, 

ʥʦ ʠ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʃʦʨʝʥʮʘ-ʕʡʥʰʪʝʡʥʘ ʣʶʙʳʤ ʦʧʪʠʯʝ-

ʩʢʠʤ ʵʢʩʧʝʨʠʤʝʥʪʘʤ, ʷʢʦʙʳ ʧʦʜʪʚʝʨʞʜʘʶʱʠʤ ʜʘʥʥʳʡ ʧʦʩʪʫʣʘʪ, ʠʙʦ ʚ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʥʠ ʪʦ, ʥʠ ʜʨʫʛʦʝ ʥʝ ʠʤʝʝʪ ʤʝʩʪʘ. 

 

                            ʄʀʌ ʊʈɽʊʀʁ: ʉʆʂʈɸʑɽʅʀɽ ɼʃʀʅ 

 

ɺ ʩʚʦʝ ʚʨʝʤʷ ʜʣʷ çʦʙʲʷʩʥʝʥʠʷè ʦʧʳʪʘ ʄʘʡʢʝʣʴʩʦʥʘ ʃʦʨʝʥʮ 

ʧʨʝʜʣʦʞʠʣ ʬʦʨʤʫʣʫ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʦʜʠʥʘʢʦʚʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʜʣʠʥ 

22

0 /1 cvll  ʢʘʢ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʜʚʠʞʝʥʠʷ, ʪʘʢ ʠ ʚʦ ʚʩʪʨʝʯʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. ʕʪʦ ʧʨʝʜʣʦʞʝʥʠʝ ʧʦʯʪʠ ʩʨʘʟʫ ʞʝ ʚʳʟʚʘʣʦ ʚʦʟʨʘʞʝʥʠʷ ʩʦ 

ʩʪʦʨʦʥʳ ʩʧʝʮʠʘʣʠʩʪʦʚ ʧʦ ʪʚʝʨʜʦʤʫ ʪʝʣʫ, ʢʦʪʦʨʳʝ ʧʦʧʳʪʘʣʠʩʴ ʠʟʤʝʨʠʪʴ 

ʚʧʦʣʥʝ ʦʱʫʪʠʤʳʝ ʥʘʧʨʷʞʝʥʠʷ ʚ ʙʳʩʪʨʦ ʜʚʠʞʫʱʠʤʩʷ ʪʝʣʝ, ʚʳʟʚʘʥʥʳʝ 

ʵʪʠʤ ʩʦʢʨʘʱʝʥʠʝʤ, ʠ ʥʝ ʦʙʥʘʨʫʞʠʣʠ ʜʘʞʝ ʥʘʤʝʢʘ ʥʘ ʥʠʭ. ʂʘʟʘʣʦʩʴ ʙʳ, 

ʪʘʢʦʡ ʨʝʟʫʣʴʪʘʪ ʥʘ ʬʦʥʝ ʠʟʥʘʯʘʣʴʥʦʡ ʘʙʩʫʨʜʥʦʩʪʠ ʩʘʤʦʛʦ ʧʨʝʜʣʦʞʝʥʠʷ 

ʩ ʧʦʟʠʮʠʡ ʦʙʳʯʥʦʛʦ ʟʜʨʘʚʦʛʦ ʩʤʳʩʣʘ ʜʦʣʞʝʥ ʙʳʣ ʨʘʟ ʠ ʥʘʚʩʝʛʜʘ ʧʦʭʦ-

ʨʦʥʠʪʴ ʵʪʦ ʩʦʢʨʘʱʝʥʠʝ. ʆʜʥʘʢʦ ʤʘʭʠʟʤ ʥʝ ʙʳʣ ʙʳ ʤʘʭʠʟʤʦʤ, ʝʩʣʠ ʙʳ 

ʪʘʢ ʣʝʛʢʦ ʩʜʘʚʘʣ ʩʚʦʠ ʧʦʟʠʮʠʠ ʧʦʜ ʥʘʪʠʩʢʦʤ ʨʝʘʣʴʥʦʩʪʠ. ʈʘʟ ʫʞ ʢʘʞʠ-

ʤʦʩʪʴ (ʠʟʦʪʨʦʧʥʦʩʪʴ ʩʚʝʪʦʚʦʡ ʚʦʣʥʳ) ʤʦʞʝʪ ʚʳʜʘʚʘʪʴʩʷ ʟʘ ʨʝʘʣʴʥʦʩʪʴ, 

ʪʦ ʧʦʯʝʤʫ ʙʳ ʨʝʘʣʴʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʩʦʢʨʘʱʝʥʠʷ ʜʣʠʥ ʥʝ ʚʳʜʘʚʘʪʴ ʟʘ ʢʘ-

ʞʫʱʝʝʩʷ? ʀ ʚʦʪ ʠʟʦʙʨʝʪʘʶʪʩʷ ʷʢʦʙʳ ʜʝʡʩʪʚʠʪʝʣʴʥʳʝ ʚʦʟʨʘʩʪʘʥʠʝ ʤʘʩ-

ʩʳ ʠ ʟʘʤʝʜʣʝʥʠʝ ʚʨʝʤʝʥʠ ʜʚʠʞʫʱʝʛʦʩʷ ʪʝʣʘ, ʢʦʪʦʨʳʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠ 

ʢʦʤʧʝʥʩʠʨʫʶʪ ʚʳʟʚʘʥʥʳʝ ʩʦʢʨʘʱʝʥʠʝʤ ʜʣʠʥ ʥʘʪʷʞʝʥʠʷ, ʜʝʣʘʷ ʠʭ ʥʝ-

ʠʟʤʝʨʠʤʳʤʠ. ʌʦʨʤʘʣʴʥʦ ʢʦʥʮʳ ʩ ʢʦʥʮʘʤʠ ʩʦʰʣʠʩʴ, ʦʜʥʘʢʦ ʬʠʟʠʯʝʩʢʦ-

ʛʦ ʩʤʳʩʣʘ ʠ ʣʦʛʠʢʠ ʚ ʵʪʦʤ ʥʝ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʫʪʚʝʨʞʜʝʥʠʠ, ʯʪʦ ʬʘʣʴʰʠ-
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ʚʘʷ ʙʘʥʢʥʦʪʘ ʧʦʣʥʦʮʝʥʥʘ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ ʫʜʦʩʪʦʚʝʨʷʝʪʩʷ ʬʘʣʴʰʠʚʦʡ 

ʥʘʜʧʠʩʴʶ ʦ ʝʝ ʧʦʜʣʠʥʥʦʩʪʠ. 

ɺʝʜʴ ʵʜʘʢ ʤʦʞʥʦ ʜʦʢʘʟʘʪʴ ʯʪʦ ʫʛʦʜʥʦ, ʥʘʧʨʠʤʝʨ, ʯʪʦ 411 , 

ʝʩʣʠ ʧʦʩʪʫʣʠʨʦʚʘʪʴ, ʯʪʦ ʩʘʤ ʧʨʦʮʝʩʩ ʩʣʦʞʝʥʠʷ ʫʜʚʘʠʚʘʝʪ ʠʩʭʦʜʥʳʝ ʩʣʘ-

ʛʘʝʤʳʝ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ ʕʡʥʰʪʝʡʥ, ʩʪʨʦʷ ʩʚʦʶ ʪʝʦʨʠʶ, ʩʜʝʣʘʣ ʚʩʝ, ʯʪʦʙʳ 

ʵʪʠ ʥʝʣʝʧʦʩʪʠ, ʢʦʤʧʝʥʩʠʨʫʷ ʜʨʫʛ ʜʨʫʛʘ, ʚʦʰʣʠ ʚ ʥʝʝ ʦʨʛʘʥʠʯʝʩʢʦʡ ʯʘ-

ʩʪʴʶ. ʇʨʠʯʝʤ, ʝʩʣʠ ʃʦʨʝʥʮ ʝʱʝ ʧʳʪʘʣʩʷ ʩʚʷʟʘʪʴ ʚʩʝ ʵʪʠ ʵʬʬʝʢʪʳ ʩ ʚʦʟ-

ʜʝʡʩʪʚʠʝʤ ʵʬʠʨʘ ʥʘ ʜʚʠʞʫʱʠʝʩʷ ʚ ʥʝʤ ʪʝʣʘ, ʪʦ ʕʡʥʰʪʝʡʥ ʩʚʷʟʘʣ ʠʭ 

ʪʦʣʴʢʦ ʩ ʩʫʙʲʝʢʪʠʚʥʳʤ ʚʳʙʦʨʦʤ ʩʠʩʪʝʤʳ ʦʪʩʯʝʪʘ, ʩʜʝʣʘʚ ʦʙʲʝʢʪʠʚʥʫʶ 

ʨʝʘʣʥɹʦʩʪʴ ʟʘʚʠʩʠʤʦʡ ʦʪ ʩʦʟʥʘʥʠʷ ʥʘʙʣʶʜʘʪʝʣʷ. 

ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʞʝ ʥʠʢʘʢʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʜʣʠʥ ʠ ʚʦʦʙʱʝ 

ʜʝʬʦʨʤʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʝ ʧʨʦʠʩʭʦʜʠʪ, ʘ ʠʤʝʝʪ ʤʝʩʪʦ ʦʧʨʝʜʝʣʝʥʥʘʷ 

ʤʝʪʦʜʠʯʝʩʢʘʷ ʦʰʠʙʢʘ, ʩʚʷʟʘʥʥʘʷ ʩʦ ʩʧʦʩʦʙʦʤ ʠʟʤʝʨʝʥʠʷ ʜʣʠʥ ʠ ʠʩʯʠʩ-

ʣʝʥʠʷ ʤʝʩʪʥʦʛʦ ʚʨʝʤʝʥʠ. 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʦʮʝʩʩʳ, ʩʦʧʨʦʚʦʞʜʘʶʱʠʝ ʠʟʤʝʨʝʥʠʝ ʜʣʠʥʳ 
0l  

ʩʪʝʨʞʥʷ, ʜʚʠʞʫʱʝʛʦʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ v ʚʜʦʣʴ ʣʠʥʝʡʢʠ ʥʝʧʦʜʚʠʞʥʦ ʩʚʷ-

ʟʘʥʥʦʛʦ ʩ ʵʬʠʨʦʤ ʥʘʙʣʶʜʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʚ ʥʫʣʝʚʦʡ ʦʪʤʝʪʢʝ 

ʰʢʘʣʳ ʣʠʥʝʡʢʠ, ʧʨʦʩʪʠʨʘʶʱʝʡʩʷ ʦʪ ʥʝʛʦ ʚ ʦʙʝ ʩʪʦʨʦʥʳ. ɺ ʪʦʪ ʤʦʤʝʥʪ, 

ʢʦʛʜʘ ʧʝʨʝʜʥʠʡ ʢʦʥʝʮ ʩʪʝʨʞʥʷ ʧʦʨʘʚʥʷʝʪʩʷ ʩ ʥʘʙʣʶʜʘʪʝʣʝʤ, ʧʦʩʣʝʜʥʠʡ 

ʫʚʠʜʠʪ ʟʘʜʥʠʡ ʢʦʥʝʮ ʩʪʝʨʞʥʷ ʚ ʧʦʣʦʞʝʥʠʠ 1l  ʦʪʥʦʩʠʪʝʣʴʥʦ ʣʠʥʝʡʢʠ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʤʦʤʝʥʪʫ 
11 tt  ʚʳʭʦʜʘ ʦʪʪʫʜʘ ʠʥʬʦʨʤʘʮʠʠ, ʜʦʩ-

ʪʠʛʰʝʡ ʥʘʙʣʶʜʘʪʝʣʷ ʚ ʤʦʤʝʥʪ 
1t . ʇʦʩʢʦʣʴʢʫ clt /11

, ʪʦ ʩʪʝʨʞʝʥʴ 

ʟʘ ʵʪʦ ʚʨʝʤʷ ʧʨʦʜʚʠʥʝʪʩʷ ʥʘ 
11 tvl , ʪʘʢ ʯʪʦ  

 

                       cvlll /101 ,  ʪ.ʝ.  )/1/(01 cvll .                      (4ʘ) 

 

ʇʨʦʜʦʣʞʘʷ ʜʚʠʞʝʥʠʝ ʤʠʤʦ ʥʘʙʣʶʜʘʪʝʣʷ, ʚ ʥʝʢʦʪʦʨʳʡ ʤʦʤʝʥʪ 

2t  ʩʪʝʨʞʝʥʴ ʧʦʨʘʚʥʷʝʪʩʷ ʩ ʥʠʤ ʟʘʜʥʠʤ ʢʦʥʮʦʤ. ɺ ʪʦʪ ʞʝ ʤʦʤʝʥʪ ʥʘ-

ʙʣʶʜʘʪʝʣʴ ʫʚʠʜʠʪ ʧʝʨʝʜʥʠʡ ʢʦʥʝʮ ʩʪʝʨʞʥʷ ʚ ʧʦʣʦʞʝʥʠʠ 2l , ʩʦʦʪʚʝʪʩʪ-

ʚʫʶʱʝʤ ʤʦʤʝʥʪʫ 
22 tt  ʚʳʭʦʜʘ ʦʪʪʫʜʘ ʠʥʬʦʨʤʘʮʠʠ, ʜʦʩʪʠʛʰʝʡ ʥʘ-

ʙʣʶʜʘʪʝʣʷ ʚ ʤʦʤʝʥʪ 
2t . ʇʦʩʢʦʣʴʢʫ clt /22

, ʪʦ ʩʪʝʨʞʝʥʴ ʟʘ ʵʪʦ 

ʚʨʝʤʷ ʧʨʦʜʚʠʥʝʪʩʷ ʥʘ 
22 tvl , ʪʘʢ ʯʪʦ 

 

                      cvlll /202 ,  ʠʣʠ  )/1/(02 cvll .                      (4ʙ) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʩʦʛʣʘʩʥʦ (4ʘ) ʥʘʙʣʶʜʘʪʝʣʴ ʟʘ-

ʚʳʰʘʝʪ ʜʣʠʥʳ ʧʨʠʙʣʠʞʘʶʱʠʭʩʷ ʦʙʲʝʢʪʦʚ ʠ ʟʘʥʠʞʘʝʪ ʠʭ ï (4ʙ) ʫ ʫʜʘ-
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ʣʷʶʱʠʭʩʷ ʦʙʲʝʢʪʦʚ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʨʘʟʜʝʣʠʚ 1l  ʠ 2l  ʥʘ ʚʨʝʤʷ ʧʨʦʭʦʞ-

ʜʝʥʠʷ ʩʪʝʨʞʥʷ ʤʠʤʦ ʩʝʙʷ, ʪ.ʝ. ʥʘ 
12 tt , ʥʘʙʣʶʜʘʪʝʣʴ ʧʦʣʫʯʠʪ 

 

     )/1/(1 cvvv   ʠ  )/1/(2 cvvv , ʛʜʝ vttl )/( 120
.      (5) 

 

ʊʦʯʥʦ ʪʘʢʫʶ ʞʝ ʢʘʨʪʠʥʫ ʧʦʣʫʯʠʤ, ʝʩʣʠ ʩʪʝʨʞʝʥʴ ʠ ʥʘʙʣʶʜʘʪʝ-

ʣʷ ʧʦʤʝʥʷʪʴ ʨʦʣʷʤʠ. ʊʦʛʜʘ ʧʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʥʘʙʣʶʜʘʪʝʣʷ ʢ ʥʝʧʦʜʚʠʞ-

ʥʦʤʫ ʩʪʝʨʞʥʶ ʜʣʠʥʘ ʧʦʩʣʝʜʥʝʛʦ ʟʘʚʳʰʘʝʪʩʷ, ʘ ʧʨʠ ʫʜʘʣʝʥʠʠ ï ʟʘʥʠʞʘ-

ʝʪʩʷ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ, ʧʨʠ ʜʚʠʞʝʥʠʠ ʩ ʘʙʩʦʣʶʪʥʦʡ 

ʩʢʦʨʦʩʪʴʶ v ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʬʠʨʘ ʚ ʠʟʤʝʨʝʥʠʷʭ ʥʘʙʣʶʜʘʝʪʩʷ ʢʘʞʫʱʘʷʩʷ 

ʘʥʠʟʦʪʨʦʧʠʷ ʜʣʠʥ (4) ʠ ʩʢʦʨʦʩʪʝʡ (5), ʢʦʪʦʨʘʷ ʥʝ ʠʤʝʝʪ ʥʠ ʤʘʣʝʡʰʝʛʦ 

ʦʪʥʦh ʝʥʠʷ ʥʠ ʢ ʨʝʘʣʴʥʦʡ ʜʝʬʦʨʤʘʮʠʠ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʥʠ ʢ ʣʦʨʝʥʮʝʚʫ 

ʩʦʢʨʘɦ ʝʥʠʶ. 

 ʈʘʩʩʤʦʪʨʠʤ ʪʝʧʝʨʴ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʬʠʨʘ ʜʚʠʞʫʪʩʷ 

ʢʘʢ ʠʟʤʝʨʷʝʤʳʡ ʩʪʝʨʞʝʥʴ ʩʦ ʩʢʦʨʦʩʪʴʶ 
1v , ʪʘʢ ʠ ʥʘʙʣʶʜʘʪʝʣʴ ʚʤʝʩʪʝ ʩ 

ʣʠʥʝʡʢʦʡ ʩʦ ʩʢʦʨʦʩʪʴʶ 
12 vv , ʠ ʠʭ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʩʢʦʨʦʩʪʴ ʩʦʩʪʘʚʣʷ-

ʝʪ 
12 vvv . ɺ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʥʘʙʣʶʜʘʪʝʣʴ ʜʦʛʦʥʠʪ ʙʣʠʞʘʡʰʠʡ ʢʦ-

ʥʝʮ ʩʪʝʨʞʥʷ, ʦʥ ʫʚʠʜʠʪ ʜʘʣʴʥʠʡ ʢʦʥʝʮ ʚ ʧʦʣʦʞʝʥʠʠ 1l , ʩʠʛʥʘʣ ʠʟ ʢʦʪʦ-

ʨʦʛʦ ʠʜʝʪ ʪʝʧʝʨʴ ʢ ʥʝʤʫ ʚ ʪʝʯʝʥʠʝ )./( 211 vclt  ʅʦ ʟʘ ʵʪʦ ʚʨʝʤʷ 

ʯʘʩʳ ʥʘʙʣʶʜʘʪʝʣʷ ʧʝʨʝʤʝʩʪʷʪʩʷ ʚ ʵʬʠʨʝ ʥʘ 
121 tvl  ʥʘʚʩʪʨʝʯʫ ʥʘ-

ʙʣʶʜʘʝʤʦʤʫ ʩʦʙʳʪʠʶ, ʘ ʠʭ ʤʝʩʪʥʦʝ ʚʨʝʤʷ ʩʦʛʣʘʩʥʦ (3) ʚʦʟʨʘʩʪʘʝʪ ʥʘ 

clt /12
, ʪʘʢ ʯʪʦ ʧʦ ʵʪʠʤ ʯʘʩʘʤ ʧʨʦʡʜʝʪ ʚʨʝʤʷ 

./121 clttt  ɿʘ ʵʪʦ ʚʨʝʤʷ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʧʝʨʝʤʝʱʝʥʠʝ ʥʘ-

ʙʣʶʜʘʪʝʣʷ ʠ ʩʪʝʨʞʥʷ ʜʦʣʞʥʦ ʩʦʩʪʘʚʠʪʴ tv , ʧʦɻ ʪʦʤʫ ʚʥʦʚʴ 

cvlll /101 , ʪ.ʝ. ʩʦʭʨʘʥʷʶʪʩʷ ʬʦʨʤʫʣʳ (4) ʠ (5), ʥʦ ʫʞʝ ʜʣʷ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʦʙʲʝʢʪʦʚ. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʧʨʠʥʮʠʧ ʦʪʥʦʩʠʪʝʣʴʥʦ-

ʩʪʠ ʧʨʦʷʚʣʷʝʪʩʷ ʟʜʝʩʴ ʚ ʪʦʤ, ʯʪʦ ʠʟʤʝʨʝʥʠʷ ʜʣʠʥ ʟʘʚʠʩʷʪ ʪʦʣʴʢʦ ʦʪ ʦʪ-

ʥʦʩʠʪʝʣʴʥʦʡ ʩʢʦʨʦʩʪʠ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʧʨʠʙʦʨʘ ʠ ʠʟʤʝʨʷʝʤʦʛʦ ʦʙʲʝʢʪʘ 

ʠ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʠʭ ʘʙʩʦʣʶʪʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚ ʵʬʠʨʝ. ɽʩʣʠ ʧʝʨʝʤʥʦʞʠʪʴ 

(4ʘ) ʠ (4ʙ), ʪʦ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʬʦʨʤʫʣʫ 
22

0 /1 cvll , ʛʜʝ 

21lll , ʢʦʪʦʨʘʷ ʧʦ ʬʦʨʤʝ ʥʘʧʦʤʠʥʘʝʪ ʬʦʨʤʫʣʫ ʣʦʨʝʥʮʝʚʘ ʩʦʢʨʘʱʝ-

ʥʠʷ 
22

0 /1 cvll , ʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʘ ʝʡ ʧʦ ʩʦʜʝʨʞʘʥʠʶ. ɽʩʣʠ 

ʥʘʰʘ ʬʦʨʤʫʣʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʠʟʤʝʨʷʝʤʦʡ (ʠʩʪʠʥʥʦʡ) ʜʣʠ-

ʥʦʡ ʠ ʩʨʝʜʥʠʤ ʛʝʦʤʝʪʨʠʯʝʩʢʠʤ ʠʟʤʝʨʝʥʥʳʭ (ʢʘʞʫʱʠʭʩʷ) ʜʣʠʥ ʧʨʠ ʧʨʠ-

ʙʣʠʞʝʥʠʠ ʠ ʫʜʘʣʝʥʠʠ ʦʙʲʝʢʪʘ (ʫʩʨʝʜʥʝʥʥʦʡ ʘʥʠʟʦʪʨʦʧʠʝʡ), ʪʦ ʬʦʨʤʫʣʘ 
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ʃʦʨʝʥʮʘ, ʚʦ-ʧʝʨʚʳʭ, ʧʨʠʧʠʩʳʚʘʝʪ ʢʘʢ l , ʪʘʢ ʠ 0l  ʩʪʘʪʫʩ ʠʩʪʠʥʥʳʭ ʚʝ-

ʣʠʯʠʥ, ʘ, ʚʦ-ʚʪʦʨʳʭ, ʙʝʨʝʪ ʠʭ ʚ ʦʙʨʘʪʥʦʤ ʦʪʥʦʰʝʥʠʠ, ʥʝ ʛʦʚʦʨʷ ʫʞʝ ʦ 

ʥʝʷʩʥʦʩʪʠ ʧʦʚʦʜʘ ʜʣʷ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʫʩʨʝʜʥʝʥʠʷ ʘʥʠʟʦʪʨʦʧʠʠ, ʢʦʪʦ-

ʨʫʶ ʢ ʪʦʤʫ ʞʝ ʉʊʆ ʚʦʦʙʱʝ ʠʛʥʦʨʠʨʫʝʪ. ɺʧʨʦʯʝʤ ʚ ʉʊʆ ʘʙʩʦʣʶʪʥʳʝ, 

ʥʝʟʘʚʠʩʠʤʳʝ ʦʪ ʥʘʙʣʶʜʘʪʝʣʷ ʟʥʘʯʝʥʠʷ ʜʣʠʥ ʦʪʨʠʮʘʶʪʩʷ, ʘ çʠʩʪʠʥ-

ʥʦʩʪʴè ʜʣʠʥʳ ʧʦʥʠʤʘʝʪʩʷ ʚ ʩʤʳʩʣʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʝʝ ʧʨʦʠʟʚʦʣʫ ʥʘʙʣʶ-

ʜʘʪʝʣʷ ʚ ʚʳʙʦʨʝ ʢʦʦʨʜʠʥʘʪ. ʇʨʦʠʟʚʦʣʴʥʦʩʪʴ ʵʪʘ ʷʢʦʙʳ ʪʦʣʴʢʦ ʠ ʩʫʱʝʩʪ-

ʚʫʝʪ ʠʩʪʠʥʥʦ. ɺ ʩʠʣʫ ʵʪʦʛʦ ʜʚʘ ʥʘʙʣʶʜʘʪʝʣʷ ʟʘ ʦʜʥʦʡ ʠ ʪʦʡ ʞʝ ʜʣʠʥʦʡ 

0l , ʜʚʠʞʫʱʠʝʩʷ ʩ ʨʘʟʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ 
1v  ʠ 2v , ʙʫʜʫʪ ʠʤʝʪʴ ʜʝʣʦ ʩ 

ʨʘʟʥʳʤʠ, ʥʦ ʷʢʦʙʳ ʦʜʠʥʘʢʦʚʦ ʠʩʪʠʥʥʳʤʠ ʜʣʠʥʘʤʠ 
22

101 /1 cvll  

ʠ 
22

202 /1 cvll . ʇʦʩʢʦʣʴʢʫ ʦʙʝ ʜʣʠʥʳ ʠʩʪʠʥʥʳ, ʥʘʙʣʶʜʘʪʝʣʠ 

ʩʤʦʛʫʪ ʧʦʣʘʜʠʪʴ ʤʝʞʜʫ ʩʦʙʦʡ ʪʦʣʴʢʦ ʥʘ ʧʦʯʚʝ ʦʪʨʠʮʘʥʠʷ ʦʙʲʝʢʪʠʚʥʦʡ 

ʨʝʘʣʴʥʦʩʪʠ ʜʣʠʥʳ ʚʦʦʙʱʝ. ɺ ʉʊʆ ʵʪʦ ʦʯʝʚʠʜʥʦʝ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʤʘʩʢʠ-

ʨʫʝʪʩʷ çʦʙʲʝʢʪʠʚʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʴʶè ʜʣʠʥʳ, ʢʦʪʦʨʘʷ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʥʘʙʣʶʜʘʪʝʣʴ ʤʦʞʝʪ ʤʠʩʪʠʯʝʩʢʠ ʠʟʤʝʥʷʪʴ ʜʣʠʥʫ ʦʙʲʝʢʪʦʚ ʚʦʣʝʚʳʤ ʫʩʠ-

ʣʠʝʤ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʧʦ ʩʚʦʝʡ ʚʦʣʝ ʩʚʷʟʳʚʘʝʪ ʩʝʙʷ ʩ ʣʶʙʦʡ ʩʠʩʪʝʤʦʡ ʦʪ-

ʩʯʝʪʘ. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʧʦʜ ʚʠʜʦʤ ʦʙʲʝʢʪʠʚʥʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʧʨʦ-

ʧʦʚʝʜʫʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʴ ʚʧʦʣʥʝ ʩʫʙʲʝʢʪʠʚʥʘʷ. ɺʤʝʩʪʦ ʦʙʲʷʩʥʝʥʠʷ 

(ʚʨʦʜʝ ʧʨʠʚʝʜʝʥʥʦʛʦ), ʧʦʯʝʤʫ ʘʙʩʦʣʶʪʥʦʝ ʜʚʠʞʝʥʠʝ ʚ ʵʬʠʨʝ ʥʠʢʘʢ ʩʝʙʷ 

ʥʝ ʧʨʦʷʚʣʷʝʪ, ʕʡʥʰʪʝʡʥ ʧʨʦʩʪʦ ʚʳʙʨʦʩʠʣ ʠʟ ʬʠʟʠʢʠ ʢʘʢ ʘʙʩʦʣʶʪʥʦʝ 

ʜʚʠʞʝʥʠʝ, ʪʘʢ ʠ ʵʬʠʨ, ʚʚʝʜʷ ʚʤʝʩʪʦ ʧʦʩʣʝʜʥʝʛʦ ʥʝ ʠʤʝʶʱʝʝ ʨʝʘʣʴʥʦʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʚʥʝ ʵʬʠʨʘ ʧʦʣʝ. ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʵʪʦʪ ʪʝʨʤʠʥ ʟʘʠʤʩʪʚʦ-

ʚʘʥ ʠʟ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʧʦʣʷ, ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ ʧʦʣʷ ʚʝʢʪʦʨʘ ʠʣʠ 

ʩʢʘʣʷʨʘ ʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʣʥʝʡʰʫʶ ʘʙʩʪʨʘʢʮʠʶ ʙʝʟ ʢʘʢʦʛʦ ʙʳ ʪʦ 

ʥʠ ʙʳʣʦ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ. ʕʪʦ ʧʦʩʣʝʜʥʝʝ ʚʦʟʥʠʢʘʝʪ ʚ ʪʝʦʨʠʷʭ 

ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤʘ ʠ ʛʨʘʚʠʪʘʮʠʠ ʪʦʣʴʢʦ ʢʘʢ ʩʦʩʪʦʷʥʠʝ ʥʝʢʦʪʦʨʦʡ ʤʘʪʝ-

ʨʠʘʣʴʥʦʡ ʩʨʝʜʳ (ʩʚʝʪʦʥʦʩʥʦʛʦ ʵʬʠʨʘ, ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ), ʚʳʙʨʦʩʠʚ 

ʢʦʪʦʨʫʶ, ʕʡʥʰʪʝʡʥ ʣʠʰʠʣ ʠ ʉʊʆ ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ, ʧʨʝʚʨʘʪʠʚ 

ʝʝ ʚ ʠʤʠʪʘʮʠʦʥʥʫʶ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ, ʧʨʠʛʦʜʥʫʶ ʜʣʷ ʨʷʜʘ ʧʨʠ-

ʢʣʘʜʥʳʭ ʨʘʩʯʝʪʦʚ, ʥʦ ʢʦʪʦʨʘʷ ʥʝ ʤʦʞʝʪ ʧʨʝʪʝʥʜʦʚʘʪʴ ʥʘ ʠʭ ʬʠʟʠʯʝʩʢʦʝ 

ʠʩʪʦʣʢʦʚʘʥʠʝ ʠ ʦʙʲ̫ ʩʥʝʥʠʝ. 
 

ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʚʩʝʤʠ ʧʨʦʢʣʷʪʦʛʦ ʵʬʠʨʘ, ʪʦ ʩ ʫʯʝʪʦʤ ʤʝʩʪʥʦʛʦ 

ʚʨʝʤʝʥʠ ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʝ ʪʦʣʴʢʦ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʧʨʠʥʮʠʧʫ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦʩʪʠ ʠ ʣʶʙʦʛʦ ʨʦʜʘ ʬʠʟʠʯʝʩʢʠʤ ʵʢʩʧʝʨʠʤʝʥʪʘʤ, ʥʦ, ʥʘʧʨʦʪʠʚ, 

ʧʦʣʥʦʩʪʴʶ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʘʢ ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʦʤʫ ʚʟʛʣʷʜʫ ʥʘ ʤʠʨ, ʪʘʢ 

ʠ ʟʜʨʘʚʦʤʳʩʣʠʶ ʥʦʨʤʘʣʴʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʥʝ ʩʚʠʭʥʫʚʰʝʛʦʩʷ ʥʘ ʧʦʯʚʝ ʨʝ-

ʣʷʪʠʚʠʟʤʘ. 

ʇʨʠ ʧʦʧʳʪʢʝ ʜʚʠʞʫʱʝʛʦʩʷ ʚʜʦʣʴ ʭ ʥʘʙʣʶʜʘʪʝʣʷ ʠʟʤʝʨʠʪʴ ʜʣʠ-

ʥʫ ʦʪʨʝʟʢʘ l ʥʘ ʥʝʧʦʜʚʠʞʥʦʡ ʦʩʠ ʫ (ʨʠʩ. 1) ʝʤʫ ʧʨʠʜʝʪʩʷ ʥʘʢʣʦʥʠʪʴ ʣʠ-

ʥʝʡʢʫ ʚ ʩʪʦʨʦʥʫ ʜʚʠʞʝʥʠʷ ʥʘ ʫʛʦʣ cvarc /sin  ʜʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʩ 
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ʫʯʝʪʦʤ ʟʘʧʘʟʜʳʚʘʥʠʷ ʩʠʛʥʘʣʘ ʥʘ cʫ/'
 ʫʚʠʜʝʪʴ ʠʟ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ 

ʩʦʚʤʝʱʝʥʠʝ ʣʠʥʝʡʢʠ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʩ ʠʟʤʝʨʷʝʤʳʤ ʦʪʨʝʟʢʦʤ l. 
ʇʨʠ ʵʪʦʤ ʦʥ, ʚʦ-ʧʝʨʚʳʭ, ʠʟʤʝʨʠʪ ʜʣʠʥʫ ʦʪʨʝʟʢʘ ʢʘʢ 

 

                               
22' /1cos/ cvlll ,                                  (4ʛ) 

 

ʘ, ʚʦ-ʚʪʦʨʳʭ, ʚʦʩʧʨʠʤʝʪ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʂ ʢʘʢ ʢʦʩʦʫʛʦʣʴʥʫʶ ʩ ʥʘ-

ʢʣʦʥʦʤ ʦʩʝʡ 
'ʫ ʠ 

'
z  (ʠʙʦ ʚʩʝ ʵʪʦ ʩʧʨʘʚʝʜʣʠʚʦ ʠ ʜʣʷ z) ʧʦʜ ʫʛʣʦʤ 

2/  ʢ ʦʩʠ ʭ. (4ʛ) ʚ ʢʘʢʦʡ-ʪʦ ʤʝʨʝ 

ʦʙʲʷʩʥʷʝʪ ʩʪʨʝʤʣʝʥʠʝ ʃʦʨʝʥʮʘ ʠ ʕʡʥ-

ʰʪʝʡʥʘ ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʛʝʦʤʝʪʨʠʯʝʩʢʠ 

ʫʩʨʝʜʥʠʪʴ (4ʘ) ʠ (4ʙ) ʞʝʣʘʥʠʝʤ ʧʨʠ-

ʚʝʩʪʠ ʚʩʝ ʠʩʢʘʞʝʥʠʷ ʜʣʠʥ ʢ ʝʜʠʥʦʡ 

ʬʦʨʤʝ, ʥʦ ʥʝ ʦʧʨʘʚʜʳʚʘʝʪ ʵʪʦ ʩʪʨʝʤ-

ʣʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ, ʢʘʢ ʩʝʡʯʘʩ ʙʫʜʝʪ 

ʧʦʢʘʟʘʥʦ, ʦʥʦ ʠʥʦʛʜʘ ʧʨʠʝʤʣʝʤʦ ʣʠʰʴ 

ʚ ʤʝʭʘʥʠʢʝ, ʥʦ ʥʝ ʚ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʝ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʢʦʩʦʫʛʦʣʴ-

ʥʦʩʪʴ ʢʦʦʨʜʠʥʘʪ ʟʘʯʝʨʢʠʚʘʝʪ ʨʝʣʷʪʠ-

ʚʠʩʪʩʢʫʶ ʠʥʚʘʨʠʘʥʪʥʦʩʪʴ ʫʨʘʚʥʝʥʠʷ 

ʩʚʝʪʦʚʦʡ ʚʦʣʥʳ ʢ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ 

ʢʦʦʨʜʠʥʘʪ, ʪʘʢ ʢʘʢ ʫʨʘʚʥʝʥʠʝ ʩʬʝʨʳ ʚ 

ʢʦʩʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʝ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʧʦʭʦʞʝ ʥʘ ʫʨʘʚʥʝʥʠʝ ʝʝ ʚ ʧʨʷʤʦ-

ʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʝ, ʯʪʦ ʕʡʥʰʪʝʡʥ ʥʘʯʠʩʪʦ ʠʛʥʦʨʠʨʦʚʘʣ, ʜʘʞʝ ʥʝ ʧʨʝʜʧʦ-

ʣʘʛʘʷ ʚʦʟʤʦʞʥʦʩʪʠ ʜʝʬʦʨʤʘʮʠʠ ʢʦʦʨʜʠʥʘʪ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʦʪʨʘʞʝʥʠʷ 

ʥʘʙʣʶʜʘʪʝʣʝʤ. 

 

                      ʄʀʌ ʏɽʊɺɽʈʊʓʁ: ɺʆɿʈɸʉʊɸʅʀɽ ʄɸʉʉʓ 

 

 ɺʦʟʨʘʩʪʘʥʠʝ ʤʘʩʩʳ 
22

0 /1/ cvmm  ʜʚʠʞʫʱʝʛʦʩʷ ʪʝʣʘ 

ʧʦʷʚʠʣʦʩʴ ʫ ʃʦʨʝʥʮʘ ʢʘʢ ʩʨʝʜʩʪʚʦ ʢʦʤʧʝʥʩʘʮʠʠ ʩʦʢʨʘʱʝʥʠʷ ʜʣʠʥ, ʢʦ-

ʪʦʨʦʝ ʠʥʘʯʝ ʜʦʣʞʥʦ ʙʳʣʦ ʚʳʟʚʘʪʴ ʥʘʪʷʞʝʥʠʷ, ʥʝ ʥʘʙʣʶʜʘʚʰʠʝʩʷ ʚ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘʭ. ʉʦʟʜʘʚʘʷ ʉʊʆ, ʕʡʥʰʪʝʡʥ ʩʦʭʨʘʥʠʣ ʵʪʫ ʩʚʷʟʴ ʜʣʠʥʳ ʠ ʤʘʩ-

ʩʳ, ʭʦʪʷ ʬʦʨʤʘʣʴʥʦ ʤʦʛ ʦʙʦʡʪʠʩʴ ʠ ʙʝʟ ʵʪʦʛʦ. ʆʜʥʘʢʦ, ʧʦʩʪʫʣʠʨʫʷ ʦʙʲ-

ʝʢʪʠʚʥʫʶ ʨʝʘʣʴʥʦʩʪʴ ʩʦʢʨʘʱʝʥʠʡ, ʦʥ ʙʳʣ ʚʳʥʫʞʜʝʥ ʧʨʠʥʷʪʴ ʠ ʨʦʩʪ 

ʤʘʩʩʳ. 

 ɿʜʝʩʴ ʦʧʷʪʴ ʭʘʨʘʢʪʝʨʥʦʝ ʜʣʷ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʧʝʨʝʜʝʨ-

ʛʠʚʘʥʠʝ ʢʘʨʪ: ʭʦʪʷ ʦʬʠʮʠʘʣʴʥʦ ʚ ʦʩʥʦʚʝ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʣʝʞʘʪ 

ʜʚʘ ʧʦʩʪʫʣʘʪʘ ï ʧʨʠʥʮʠʧ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʠ ʧʦʩʪʦʷʥʩʪʚʦ ʩʢʦʨʦʩʪʠ ʩʚʝ-

ʪʘ, ʥʦ ʬʘʢʪʠʯʝʩʢʠ ʧʦʜʩʦʚʳʚʘʝʪʩʷ ʪʨʝʪʠʡ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʧʦʩʪʫʣʘʪ ʦ 

ʚʦʟʨʘʩʪʘʥʠʠ ʤʘʩʩʳ. 

 

                          ʫ 
 
 

 

             
'l  

                         

                          l                v 
 
 

           cvl /'     0                       ʭ 
 
 

                           ʈʠʩ. 1 
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 ʅʦ, ʝʩʣʠ ʩʚʦʡʩʪʚʘʤʠ ʫʨʘʚʥʝʥʠʡ ʠ ʩʠʩʪʝʤʘʤʠ ʢʦʦʨʜʠʥʘʪ, ʥʝ ʷʚ-

ʣʷʶʱʠʭʩʷ ʦʙʲʝʢʪʘʤʠ ʬʠʟʠʯʝʩʢʦʡ ʨʝʘʣʴʥʦʩʪʠ, ʤʦʞʥʦ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ 

ʩʢʦʣʴʢʦ ʫʛʦʜʥʦ, ʪʦ ʤʘʩʩʘ ï ʦʙʲʝʢʪʠʚʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʠ ʝʶ ʥʝʣʴʟʷ ʙʝʟʥʘʢʘ-

ʟʘʥʥʦ ʤʘʥʠʧʫʣʠʨʦʚʘʪʴ. 

ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʩʪʨʦʷ ʬʠʟʠʯʝʩʢʫʶ ʪʝʦʨʠʶ, ʥʝʣʴʟʷ ʦʙʦʡ-

ʪʠʩʴ ʪʦʣʴʢʦ ʧʨʠʥʮʠʧʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʜʘʞʝ ʚʳʜʝʣʠʚ ʠʟʦʪʨʦʧʥʦʩʪʴ 

ʚʦʣʥʳ ʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʧʦʩʪʫʣʘʪ. ʅʝʦʙʭʦʜʠʤʦ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ 

ʪʘʢʞʝ ʟʘʢʦʥʘʤʠ ʩʦʭʨʘʥʝʥʠʷ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʩʦʙʣʶʜʘʪʴʩʷ ʩ ʪʦʯʢʠ ʟʨʝ-

ʥʠʷ ʣʶʙʦʛʦ ʥʘʙʣʶʜʘʪʝʣʷ. ʆʜʥʘʢʦ ʧʦʩʣʝʜʥʠʡ ʩʤʦʞʝʪ ʩʣʝʜʦʚʘʪʴ, ʥʘʧʨʠ-

ʤʝʨ, ʟʘʢʦʥʫ ʩʦʭʨʘʥʝʥʠʷ ʵʥʝʨʛʠʠ ʪʦʣʴʢʦ ʧʦʩʨʝʜʩʪʚʦʤ ʠʟʤʝʨʝʥʠʷ ʢʠʥʝʪʠ-

ʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʜʚʠʞʫʱʠʭʩʷ ʪʝʣ 
 

                                               2/2mvWk
,                                              (6) 

 

ʯʪʦ ʚʦʚʩʝ ʥʝ ʪʘʢ ʧʨʦʩʪʦ, ʝʩʣʠ ʫʯʝʩʪʴ ʘʥʠʟʦʪʨʦʧʠʶ ʩʢʦʨʦʩʪʠ (5) ʧʨʠ ʧʨʠ-

ʙʣʠʞʝʥʠʠ ʪʝʣʘ ʠ ʧʨʠ ʫʜʘʣʝʥʠʠ ʝʛʦ ʦʪ ʥʘʙʣʶʜʘʪʝʣʷ. ɺʧʨʦʯʝʤ, ʧʦʩʢʦʣʴʢʫ 

ʩʢʦʨʦʩʪʴ ʚʭʦʜʠʪ ʚ (6) ʚ ʢʚʘʜʨʘʪʝ, ʪ.ʝ. vvv2
, ʝʩʪʝʩʪʚʝʥʥʦ ʧʨʠʙʝʛ-

ʥʫʪʴ ʢ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤʫ ʫʩʨʝʜʥʝʥʠʶ ʘʥʠʟʦʪʨʦʧʠʠ ʩʢʦʨʦʩʪʠ, ʧʦʣʦʞʠʚ 
 

               
21

2 vvv   ʠʣʠ  
22

021 /1/ cvvvvv ,                  (7) 
 

ʛʜʝ 1v  ʠ 2v  ʙʝʨʫʪʩʷ ʩʦʛʣʘʩʥʦ (5), ʪʝʤ ʙʦʣʝʝ ʯʪʦ (7) ʩʦʚʧʘʜʘʝʪ ʩ (4ʚ), ʠ 

ʜʘʥʥʳʡ ʫʩʨʝʜʥʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʩʢʦʨʦʩʪʠ. 

ʊʦʛʜʘ (6) ʧʨʠʤʝʪ ʬʦʨʤʫ 
 

                                   )/1(2/ 22

0

2

0 cvmvWk ,                                    (8) 

ʘ ʠʤʧʫʣʴʩ 

                                 
22

00 /1/ cvmvmv ,                                 (9) 
 

ʯʪʦ ʩʦʚʧʘʜʘʝʪ ʩ ʵʡʥʰʪʝʡʥʦʚʩʢʠʤ ʠʤʧʫʣʴʩʦʤ, ʦʜʥʘʢʦ ʠʤʝʝʪ ʧʨʦʪʠʚʦʧʦ-

ʣʦʞʥʦʝ ʩʦʜʝʨʞʘʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʚ ʥʝʤ ʃʦʨʝʥʮʝʚ ʬʘʢʪʦʨ 
22

0 /1 cv  

ʧʦʷʚʠʣʩʷ ʥʝ ʟʘ ʩʯʝʪ ʨʦʩʪʘ ʤʘʩʩʳ, ʘ ʟʘ ʩʯʝʪ ʫʩʨʝʜʥʝʥʠʷ ʘʥʠʟʦʪʨʦʧʠʠ ʩʢʦ-

ʨʦʩʪʝʡ ʧʨʠ ʥʝʠʟʤʝʥʥʦʡ ʤʘʩʩʝ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʦʡ ʪʝʣʘ ʧʨʠ ʚʩʝʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ ʢʦʦʨʜʠʥʘʪ. ʇʦʩʢʦʣʴʢʫ ʥʘʙʣʶʜʘ-

ʪʝʣʴ ʚ ʬʠʟʠʢʝ ʷʚʣʷʝʪʩʷ ʧʘʩʩʠʚʥʳʤ ʚʦʧʣʦʪʠʪʝʣʝʤ ʟʘʢʦʥʦʚ ʧʨʠʨʦʜʳ, ʪʦ 

(7) ʥʝ ʷʚʣʷʝʪʩʷ ʝʛʦ ʧʨʦʠʟʚʦʣʦʤ, ʘ ʦʪʨʘʞʘʝʪ ʦʙʲʝʢʪʠʚʥʳʡ ʬʠʟʠʯʝʩʢʠʡ 

ʟʘʢʦʥ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʫʩʨʝʜʥʝʥʠʷ ʘʥʠʟʦʪʨʦʧʠʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ, 

ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʜʣʠʥʘʤ ʥʘʧʦʤʠʥʘʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʃʦʨʝʥʮʘ 

22

0021 /1/ cvllll , ʛʜʝ 1l  ʠ 2l  ʙʝʨʫʪʩʷ ʩʦʛʣʘʩʥʦ (4ʘ) ʠ (4ʙ), 

ʥʦ ʛʜʝ l ï ʫʩʨʝʜʥʝʥʥʳʡ ʘʨʪʝʬʘʢʪ, ʘ ʥʝ çʦʙʲʝʢʪʠʚʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʴè 
ʜʣʠʥʳ. 
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 ʏʪʦ ʢʘʩʘʝʪʩʷ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ (8), ʪʦ ʦʥʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʵʡʥʰʪʝʡʥʦʚʩʢʦʡ 
22222

/1/)/11( cvcvmc , ʢʦʪʦʨʘʷ ʪʝʨʷʝʪ 

ʚʩʷʢʠʡ ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ ʧʨʠ cv , ʧʦʩʢʦʣʴʢʫ ʥʝʚʝʨʥʦ ʦʧʨʝʜʝʣʝʥʘ ʠʟ 

ʫʨʘʚʥʝʥʠʷ ɻʘʤʠʣʴʪʦʥʘ vdʨdW . ɺ ʵʪʦʤ ʫʨʘʚʥʝʥʠʠ ʕʡʥʰʪʝʡʥ ʧʨʠ-

ʧʠʩʘʣ ʣʦʨʝʥʮʝʚ ʬʘʢʪʦʨ ʤʘʩʩʝ, ʘ ʤʳ ʩʦʛʣʘʩʥʦ (7) ï ʩʢʦʨʦʩʪʠ, ʯʪʦ ʧʨʠ ʠʥ-

ʪʝʛʨʠʨʦʚʘʥʠʠ ʧʨʠʥʝʩʣʦ ʨʘʟʣʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ɺ ʯʘʩʪʥʦʩʪʠ, (8) ʥʝ ʪʦʣʴ-

ʢʦ ʥʝ ʪʝʨʷʝʪ ʩʤʳʩʣʘ ʧʨʠ cv , ʥʦ, ʤʝʥʷʷ ʟʥʘʢ, ʚʝʩʴʤʘ ʣʦʛʠʯʥʦ ʩʚʠʜʝ-

ʪʝʣʴʩʪʚʫʝʪ ʦ ʪʨʫʜʥʦʩʪʠ ʦʙʥʘʨʫʞʝʥʠʷ ʪʘʭʠʦʥʦʚ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʪʦʨʤʦ-

ʞʝʥʠʠ ʦʥʠ ʥʝ ʚʳʜʝʣʷʶʪ ʵʥʝʨʛʠʶ, ʘ ʧʦʛʣʦʱʘʶʪ ʝʝ. 

ɽʩʣʠ ʢ (8) ʜʦʙʘʚʠʪʴ ʵʥʝʨʛʠʶ ʧʦʢʦʷ 
2mcWn , ʦ ʢʦʪʦʨʦʡ ʧʦʡ-

ʜʝʪ ʨʝʯʴ ʚ ʩʣʝʜʫʶʱʠʭ ʨʘʟʜʝʣʘʭ, ʪʦ ʧʦʣʫʯʠʤ ʧʦʣʥʫʶ ʵʥʝʨʛʠʶ  

 

              )/1/()2/1( 22

0

22

0

2 cvcvmcWWW nʢ ,               (10) 

 

ʢʦʪʦʨʘʷ ʪʘʢʞʝ ʚ ʦʪʣʠʯʠʠ ʦʪ ʵʡʥʰʪʝʡʥʦʚʩʢʦʡ 
22

0

2 /1/ cvmc  ʦʙʣʘ-

ʜʘʝʪ ʨʷʜʦʤ ʟʘʤʝʯʘʪʝʣʴʥʳʭ ʩʚʦʡʩʪʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʝʩʣʠ ʵʡʥʰʪʝʡʥʦʚʩʢʘʷ 

ʵʥʝʨʛʠʷ, ʢʘʢ ʠ ʧʦʜʦʙʘʝʪ ʤʠʬʫ, ʥʝ ʠʤʝʝʪ ʬʠʟʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ ʧʨʠ cv , 

ʯʪʦ ʧʦʨʦʜʠʣʦ ʣʝʛʝʥʜʫ ʦ ʬʠʟʠʯʝʩʢʦʡ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʜʘʥʥʦʛʦ ʫʩʣʦʚʠʷ, ʪʦ 

(10) ʵʪʦ ʫʩʣʦʚʠʝ ʥʝ ʪʦʣʴʢʦ ʜʦʧʫʩʢʘʝʪ, ʥʦ ʜʘʞʝ ʧʨʝʜʧʦʣʘʛʘʝʪ, ʯʪʦ ʯʘʩʪʠ-

ʮʳ ʬʠʟʠʯʝʩʢʦʛʦ ʚʘʢʫʫʤʘ (ʵʬʠʨʘ) ʥʘʭʦʜʷʪʩʷ ʠʤʝʥʥʦ ʚ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ. 

ɹʦʣʝʝ ʪʦʛʦ, ʝʩʣʠ ʯʘʩʪʠʮʳ ʩ ʥʫʣʝʚʦʡ ʤʘʩʩʦʡ ʢʘʢ ʚ (10), ʪʘʢ ʠ ʚ ʉʊʆ, ʤʦ-

ʛʫʪ ʜʚʠʛʘʪʴʩʷ ʪʦʣʴʢʦ ʩʦ ʩʢʦʨʦʩʪʴʶ cv , ʠʙʦ ʪʦʣʴʢʦ ʪʦʛʜʘ ʠʭ ʵʥʝʨʛʠʷ 

ʦʪʣʠʯʥʘ ʦʪ ʥʫʣʷ, ʪʦ (10) ʜʦʧʫʩʢʘʝʪ, ʯʪʦ ʠ, ʥʘʧʨʦʪʠʚ, ʯʘʩʪʠʮʳ ʩ ʙʝʩʢʦ-

ʥʝʯʥʦʡ ʤʘʩʩʦʡ ʧʨʠ 2cv  ʤʦʛʫʪ ʦʙʣʘʜʘʪʴ ʢʦʥʝʯʥʦʡ ʵʥʝʨʛʠʝʡ ʠ ʚʭʦ-

ʜʠʪʴ ʚ ʪʘʢʦʤ ʚʠʜʝ ʚ ʩʦʩʪʘʚ ʵʬʠʨʘ. ʂʦʥʝʯʥʦʡ ʵʥʝʨʛʠʝʡ 2/2mc  ʦʙʣʘʜʘ-

ʶʪ ʩʦʛʣʘʩʥʦ (10) ʠ ʫʣʴʪʨʘʪʘʭʠʦʥʳ ʩ v , ʯʪʦ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠ ʨʝʘʣʴʥʦʩʪʴ ʩʢʦʣʴ ʫʛʦʜʥʦ ʙʦʣʴʰʠʭ ʩʢʦʨʦʩʪʝʡ. 

 ɽʩʣʠ ʧʨʦʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ (7) ʧʦ ʚʨʝʤʝʥʠ, ʪʦ ʧʦʣʫʯʠʤ ʜʣʷ 

ʢʘʞʫʱʝʛʦʩʷ ʫʩʢʦʨʝʥʠʷ ʚ ʩʨʝʜʥʝʤ 

 

                                       
2/322

00 )/1/( cvʘʘ ,                                    (11) 

 

ʛʜʝ dtd /00 vʘ . ɺʦʩʧʦʣʴʟʫʝʤʩʷ (11) ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʩʢʦʨʝʥʠʷ ʘ, 

ʚʳʟʚʘʥʥʦʛʦ ʚʥʝʰʥʝʡ ʩʠʣʦʡ 
0maF . ʇʨʠ ʵʪʦʤ ʩʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, 

ʯʪʦ ʚ ʩʠʣʫ (11) ʨʝʘʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ ʜʦʣʞʥʦ ʦʪʨʘʞʘʪʴʩʷ ʢʘʢ 
0ʘ, ʪ.ʝ. ʚ 

ʥʘʰʝʤ ʩʣʫʯʘʝ ʘ ʠ 
0ʘ ʧʦʤʝʥʷʶʪʩʷ ʨʦʣʷʤʠ. ʄʝʥʷʷ ʠʥʜʝʢʩʳ ʘ, ʧʝʨʝʧʠ-

ʰʝʤ (11) ʚ ʬʦʨʤʝ  



 20 

         
22

0000

2

00 /1)(/)( cvc avvvvʘʘʘ 00
,         (12) 

 

ʛʜʝ ʚʪʦʨʦʝ ʩʣʘʛʘʝʤʦʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʩʪʘʚʣʷʶʱʫʶ ʫʩʢʦʨʝʥʠʷ ʚ ʥʘʧʨʘʚ-

ʣʝʥʠʠ 
0v , ʘ ʪʨʝʪʴʝ ʩʣʘʛʘʝʤʦʝ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʩʪʘʚʣʷʶʱʫʶ ʫʩʢʦʨʝʥʠʷ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʥʦʨʤʘʣʴʥʦʤ 
0v . 

 ɽʩʣʠ ʜʦʤʥʦʞʠʪʴ ʦʙʝ ʯʘʩʪʠ (12) ʥʘ ʨʝʣʷʪʠʚʠʩʪʩʢʫʶ ʤʘʩʩʫ m, ʪʦ 
ʵʪʦ ʩʦʦʪʥʦʰʝʥʠʝ ʙʫʜʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʩʠʣʳ ʄʠʥʢʦʚʩʢʦʛʦ ʥʘʣʠʯʠʝʤ 

ʪʨʝʪʴʝʛʦ ʩʣʘʛʘʝʤʦʛʦ ʙʝʟ ʢʦʪʦʨʦʛʦ ʥʠʢʘʢ ʥʝʣʴʟʷ ʦʙʦʡʪʠʩʴ, ʧʦʩʢʦʣʴʢʫ 

ʠʥʘʯʝ ʩʠʣʘ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʘʷ ʩʢʦʨʦʩʪʠ, ʨʘʟʛʦʥʠʪ ʚ ʩʚʦʝʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʤʘʩʩʫ ʜʦ ʩʢʦʨʦʩʪʠ, ʧʨʝʚʳʰʘʶʱʝʡ ʩ. 
 

ɺʩʝ ʞʝ, ʧʦʩʢʦʣʴʢʫ ʷʨʳʝ ʨʝʣʷʪʠʚʠʩʪʳ ʚʳʜʘʶʪ ʦʪʢʣʦʥʝʥʠʝ ʪʨʘʝʢ-

ʪʦʨʠʡ ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʫʩʢʦʨʠʪʝʣʷʭ ʦʪ ʢʣʘʩʩʠʯʝ-

ʩʢʦʡ ʬʦʨʤʳ ʟʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʨʦʩʪʘ ʤʘʩʩʳ ʵʪʠʭ 

ʯʘʩʪʠʮ, ʦʙʨʘʪʠʤʩʷ ʢ ʪʘʢʠʤ ʵʢʩʧʝʨʠʤʝʥʪʘʤ. ʇʦʣʦʞʠʤ, ʯʪʦ ʯʘʩʪʠʮʘ ʤʘʩ-

ʩʦʡ m ʠ c ʟʘʨʷʜʦʤ q, ʣʝʪʷʱʘʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 
0v , ʦʪʢʣʦʥʷʝʪʩʷ ʧʦʧʝʨʝʯ-

ʥʳʤ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʤ ʧʦʣʝʤ ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ ɽ ʠ ʤʘʛʥʠʪʥʳʤ ʧʦ-

ʣʝʤ ʩ ʠʥʜʫʢʮʠʝʡ ɺ, ʢʦʪʦʨʳʝ ʢ ʪʦʤʫ ʞʝ ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ. ɺ 

ʵʪʦʤ ʩʣʫʯʘʝ, ʧʦʩʢʦʣʴʢʫ ʫʛʣʳ ʤʝʞʜʫ ɽ ʠ 
0v  ʠ ʤʝʞʜʫ ɺ ʠ 

0v  ʩʦʩʪʘʚ-

ʣʷʶʪ 2/ , ʪʦ ʦʪ (12) ʦʩʪʘʝʪʩʷ ʪʦʣʴʢʦ ʧʝʨʚʦʝ ʠ ʪʨʝʪʴʝ ʩʣʘʛʘʝʤʝr, ʚ ʢʦ-

ʪʦʨʳʭ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʘʷ ʩʠʣʘ ʩʦʩʪʘʚʣʷʝʪ qɽFʵ  ʠ ʧʦʧʝʨʝʯʥʦʝ ʫʩ-

ʢʦʨʝʥʠʝ ʯʘʩʪʠʮʳ mcvqEʘ /)/1( 2/322

0 , ʘ ʤʘʛʥʠʪʥʘʷ ʩʠʣʘ 

BqvFʤ 0
 ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʫʩʢʦʨʝʥʠʝ 

./)/1( 2/322

00 mcvBqvʘ  

ʕʪʠ ʫʩʢʦʨʝʥʠ ̫(ʪʦʯʥʝʝ ʠʭ ʜʚʦʡʥʦʡ ʠʥʪʝʛʨʘʣ ʧʦ ʚʨʝʤʝʥʠ) ʥʝʧʦ-

ʩʨʝʜʩʪʚʝʥʥʦ ʠʟʤʝʨʷʶʪʩʷ ʚ ʫʩʢʦʨʠʪʝʣʷʭ ʠ ʠʭ ʚʠʜ ʠ ʚʝʣʠʯʠʥʘ ʥʝ ʚʳʟʳʚʘ-

ʶʪ ʩʦʤʥʝʥʠʡ. ʆʜʥʘʢʦ ʧʨʠʧʠʩʳʚʘʪʴ ʠʭ ʫʤʝʥʴʰʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

0/ mqE  ʠ 
00 / mBv  ʨʦʩʪʫ ʤʘʩʩʳ ʥʝʪ ʥʠʢʘʢʠʭ ʦʩʥʦʚʘʥʠʡ, ʚʦ-ʧʝʨʚʳʭ, 

ʧʦʪʦʤʫ ʯʪʦ ʧʨʠ ʵʪʦʤ ʤʘʩʩʫ ʥʠʢʪʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʝ ʠʟʤʝʨʷʝʪ, ʘ, ʚʦ-

ʚʪʦʨʳʭ, ʧʦʪʦʤʫ, ʯʪʦ 
22

0 /1 cv  ʚ ʵʪʠʭ ʬʦʨʤʫʣʘʭ ʩʚʷʟʘʥ ʥʝ ʩ ʤʘʩʩʦʡ, ʘ 

ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʦʪʨʘʞʝʥʠʷ ʯʘʩʪʠʮʝʡ ʩʚʦʝʛʦ ʫʩʢʦʨʝʥʠʷ. 
 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʢʦʛʜʘ ʥʘ ʯʘʩʪʠʮʫ ʜʝʡʩʪʚʫʝʪ, ʥʘʧʨʠʤʝʨ, ʧʦʧʝ-

ʨʝʯʥʘʷ ʩʠʣʘ qE, ʪʦ ʵʪʦ ʧʨʝʜʧʠʩʳʚʘʝʪ ʯʘʩʪʠʮʝ ʜʚʠʛʘʪʴʩʷ ʩ ʫʩʢʦʨʝʥʠʝʤ 

00 / mqEʘ . ʆʜʥʘʢʦ, ʧʦʩʢʦʣʴʢʫ ʩʦʛʣʘʩʥʦ (12) ʯʘʩʪʠʮʘ ʠʩʢʘʞʝʥʥʦ 

ʚʦʩʧʨʠʥʠʤʘʝʪ ʩʚʦʝ ʫʩʢʦʨʝʥʠʝ ʘ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʢʘʢ 2/32

0 )/1/( cvʘ , 
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ʪʦ ʦʥʘ ʙʫʜʝʪ ʜʚʠʛʘʪʴʩʷ ʥʝ ʩ ʧʨʝʜʧʠʩʘʥʥʳʤ ʝʡ ʫʩʢʦʨʝʥʠʝʤ 
0ʘ, ʘ ʩ ʫʩʢʦ-

ʨʝʥʠʝʤ ʘ, ʢʦʪʦʨʦʝ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʝʶ ʢʘʢ 
2/32

00 )/1/( cvʘʘ , ʪ.ʝ. ʩ 

ʫʩʢʦʨʝʥʠʝʤ 
0

2/32

0

2/32

00 /)/1()/1/( mcvqEcvʘʘ , ʛʜʝ ʨʦʩʪ 

ʤʘʩʩʳ ʩʦʚʝʨʰʝʥʥʦ ʥʝ ʧʨʠʯʝʤ. 

ɺ ʩʣʫʯʘʝ ʧʨʦʜʦʣʴʥʦʡ ʩʠʣʳ qE  ʯʘʩʪʠʮʘ ʪʘʢʞʝ ʜʦʣʞʥʘ ʫʩʢʦ-

ʨʷʪʴʩʷ ʩ 
00 / mqEʘ . ʆʜʥʘʢʦ ʚ ʩʠʣʫ (12) ʦʥʘ ʨʝʘʣʴʥʦ ʧʨʠʦʙʨʝʪʘʝʪ 

ʫʩʢʦʨʝʥʠʝ ʘ, ʢʦʪʦʨʦʝ ʦʪʨʘʞʘʝʪʩʷ ʢʘʢ 2/322

00 )/1/( cvʘʘ , ʛʜʝ ʤʘʩʩʘ 

ʥʝʠʟʤʝʥʥʘ.  

ɺ ʩʚʦʝʡ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʝʡ ʨʘʙʦʪʝ [1] ʕʡʥʰʪʝʡʥ, ʦʧʨʝʜʝʣʷʷ 

ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ ʨʘʟʦʛʥʘʥʥʦʛʦ ʧʦʣʝʤ ʦʪ ʥʫʣʷ ʜʦ ʩʢʦʨʦʩʪʠ v ʵʣʝʢ-

ʪʨʦʥʘ ʠ ʥʘʭʦʜʷʩʴ ʚ ʧʣʝʥʫ ʤʠʬʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʤʘʩʩʳ, ʩʯʝʣ ʵʥʝʨʛʠʶ ʨʘʙʦ-

ʪʦʡ ʠʤʧʫʣʴʩʘ mvdvdp  ʠ ʧʦʣʫʯʠʣ ʩ ʫʯʝʪʦʤ 
22

00 /1/ cvmm  

ʥʝʚʝʨʥʦʝ   ʩʦʦʪʥʦʰʝʥʠʝ   

0

0

2/322

0000 )/1/(

v

k cvdvvmW  

)1/1/1( 22

0

2

0 cvcm , ʘ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ 

v

k vdvmW
0

0  

2/2

0vm , ʪ.ʝ. (8), ʛʜʝ vdvmdp 0
, ʘ ./1/ 22

00 cvvv  ʇʦʵʪʦʤʫ 

ʦʰʠʙʦʯʥʘ ʠ ʧʦʣʫʯʝʥʥʘʷ ʪʘʤ ʬʦʨʤʫʣʘ ʜʣʷ ʨʘʟʥʦʩʪʠ ʧʦʪʝʥʮʠʘʣʦʚ 

qWʠ ʢ/ , ʢʦʪʦʨʘʷ ʜʦʣʞʥʘ ʠʤʝʪʴ ʚʠʜ )/1(2/ 22

0

2

00 cvqvmʠ . 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʨʘʟʣʠʯʠʝ ʵʪʠʭ ʬʦʨʤʫʣ, ʥʘʧʨʠʤʝʨ, ʧʨʠ v = 0,99 ʩ ʙʦ-
ʣʝʝ ʯʝʤ ʯʝʪʳʨʝʭʢʨʘʪʥʦʝ, ʯʪʦ ʙʳʣʦ ʙʳ ʥʝʪʨʫʜʥʦ ʦʙʥʘʨʫʞʠʪʴ, ʝʩʣʠ ʙʳ ʥʝ 

ʩʪʨʘʭ ʨʝʣʷʪʠʚʠʩʪʦʚ, ʤʦʥʦʧʦʣʴʥʦ ʚʣʘʜʝʶʱʠʭ ʫʩʢʦʨʠʪʝʣʷʤʠ, ʧʝʨʝʜ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘʣʴʥʳʤʠ ʨʘʟʦʙʣʘʯʝʥʠʷʤʠ. 

 

                         ʄʀʌ ʇʗʊʓʁ: ɿɸʄɽɼʃɽʅʀɽ ɺʈɽʄɽʅʀ 

 

 ɿʘʤʝʜʣʝʥʠʝ ʚʨʝʤʝʥʠ 
22

0 /1 cvtt  ʧʦʷʚʠʣʦʩʴ ʫ ʃʦʨʝʥʮʘ 

ʢʘʢ ʩʨʝʜʩʪʚʦ ʢʦʤʧʝʥʩʘʮʠʠ (ʥʘʨʷʜʫ ʩ ʨʦʩʪʦʤ ʤʘʩʩʳ) ʩʦʢʨʘʱʝʥʠ ̫ʜʣʠʥ. 

ʆʥʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʨʝʤʷ ʚ ʜʚʠʞʫʱʝʡʩʷ ʩʠʩʪʝʤʝ ʪʝʯʝʪ ʜʣʷ ʥʝʧʦʜʚʠʞʥʦʛʦ 

ʥʘʙʣʶʜʘʪʝʣʷ ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʜʣʷ ʜʚʠʞʫʱʝʛʦʩʷ ʚʤʝʩʪʝ ʩ ʩʠʩʪʝʤʦʡ. ʂʨʦ-

ʤʝ ʪʦʛʦ, ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʚ ʩʠʣʫ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʦʙʘ ʥʘʙʣʶʜʘ-

ʪʝʣʷ ʙʫʜʫʪ ʩʯʠʪʘʪʴ, ʯʪʦ ʠʭ ʩʦʙʩʪʚʝʥʥʦʝ ʚʨʝʤʷ ʪʝʯʝʪ ʙʳʩʪʨʝʝ, ʯʝʤ ʚʨʝʤʷ 

ʧʘʨʪʥʝʨʘ, ʠ ʥʝ ʩʤʦʛʫʪ ʩʦʛʣʘʩʦʚʘʪʴ ʩʚʦʠʭ ʚʦʟʟʨʝʥʠʡ, ʠʥʘʯʝ ʢʘʢ, ʦʪʨʠʮʘʷ 

ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʚʨʝʤʝʥʠ ʚʦʦʙʱʝ, ʠʙʦ ʉʊʆ ʧʦʩʪʫʣʠʨʫʝʪ ʧʨʘʚʦʪʫ ʦʙʦʠʭ. 
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 ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʜʝʣʦ ʦʙʩʪʦʠʪ ʩʦʚʝʨʰʝʥʥʦ ʠʥʘʯʝ.  

ʆʪʤʝʪʠʤ ʩʨʘʟʫ, ʯʪʦ ʚʨʝʤʷ ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʲʝʢʪʠʚʥʦʡ ʨʝʘʣʴʥʦ-

ʩʪʴʶ, ʠʙʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟʤʝʨʝʥʦ. ɽʩʣʠ ʜʣʠʥʳ ʠʟʤʝ-

ʨʷʶʪʩʷ ʣʠʥʝʡʢʘʤʠ, ʩʢʦʨʦʩʪʠ ï ʩʧʠʜʦʤʝʪʨʘʤʠ, ʫʩʢʦʨʝʥʠʷ ï ʘʢʩʝʣʝʨʦʤʝʪ-

ʨʘʤʠ, ʩʠʣʳ ï ʜʠʥʘʤʦʤʝʪʨʘʤʠ ʠ ʪ.ʜ., ʪʦ ʚʨʝʤʷ ʥʠʯʝʤ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟ-

ʤʝʨʝʥʦ, ʘ ʣʠʰʴ ʚʳʯʠʩʣʷʝʪʩʷ ʜʝʣʝʥʠʝʤ ʜʣʠʥʳ ʥʘ ʩʢʦʨʦʩʪʴ, ʫʛʣʘ ʥʘ ʫʛʣʦ-

ʚʫʶ ʩʢʦʨʦʩʪʴ (ʢʘʢ ʚ ʥʘʨʫʯʥʳʭ ʩʪʨʝʣʦʯʥʳʭ ʯʘʩʘʭ) ʠ ʪ.ʜ. 

 ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʭʦʪʷ ʜʣʠʥʳ ʠ ʩʢʦʨʦʩʪʠ ʦʙʲʝʢʪʠʚʥʦ ʨʝʘʣʴʥʳ, ʠʭ 

ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʢʦʤʙʠʥʘʮʠʷ (ʚʨʝʤʷ) ʷʚʣʷʝʪʩʷ ʠʜʝʘʣʴʥʳʤ ʧʨʦʜʫʢʪʦʤ 

ʥʘʰʝʡ ʫʤʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʥʝ ʠʤʝʝʪ ʢ ʧʨʠʨʦʜʝ ʥʠʢʘʢʦʛʦ ʦʪʥʦ-

ʰʝʥʠʷ. ʇʦʵʪʦʤʫ ʣʶʙʳʝ ʯʘʩʳ ʥʠʯʝʛʦ ʥʝ ʠʟʤʝʨʷʶʪ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʦʙʲ-

ʝʢʪʘ ʠʟʤʝʨʝʥʠʷ, ʘ ʣʠʰʴ ʧʦʢʘʟʳʚʘʶʪ ʨʝʟʫʣʴʪʘʪ ʜʝʣʝʥʠʷ ʜʣʠʥʳ ʥʘ ʩʢʦ-

ʨʦʩʪʴ ʠ ʪ.ʧ. ʇʦ ʵʪʦʡ ʞʝ ʧʨʠʯʠʥʝ ʤʳ ʤʦʞʝʤ, ʧʝʨʝʚʦʜʷ ʩʪʨʝʣʢʠ, ʟʘʩʪʘʚʠʪʴ 

ʯʘʩʳ ʧʦʢʘʟʳʚʘʪʴ ʢʘʢʦʝ ʫʛʦʜʥʦ ʚʨʝʤʷ ʚ ʦʪʣʠʯʠʝ, ʥʘʧʨʠʤʝʨ, ʦʪ ʧʨʫʞʠʥ-

ʥʦʛʦ ʜʠʥʘʤʦʤʝʪʨʘ, ʧʦʢʘʟʘʥʠʷ ʢʦʪʦʨʦʛʦ ʥʠʢʘʢ ʦʪ ʥʘʩ ʥʝ ʟʘʚʠʩʷʪ, ʠʙʦ 

ʜʠʢʪʫʶʪʩʷ ʚʥʝʰʥʝʡ ʜʣʷ ʥʝʛʦ ʦʙʲʝʢʪʠʚʥʦ ʨʝʘʣʴʥʦʡ ʩʠʣʦʡ. 

 ʅʦ ʨʘʟ ʪʘʢ, ʪʦ ʠʩʢʘʞʝʥʠʷ ʧʦʢʘʟʘʥʠʡ ʜʚʠʞʫʱʠʭʩʷ ʯʘʩʦʚ ʭʦʪʴ ʚ 

(1), ʭʦʪʴ ʚ (2), ʚʦ-ʧʝʨʚʳʭ, ʷʚʣʷʶʪʩʷ ʢʘʞʫʱʠʤʠʩʷ, ʘ, ʚʦ-ʚʪʦʨʳʭ, ʥʝ ʠʤʝ-

ʶʪ ʥʠʢʘʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʥʝʩʫʱʝʩʪʚʫʶʱʝʤʫ çʦʙʲʝʢʪʠʚʥʦʤʫè ʚʨʝʤʝʥʠ, 

ʢʦʪʦʨʦʝ ʥʝ ʤʦʞʝʪ ʥʠ ʦʪʩʪʘʚʘʪ,ɹ ʥʠ ʩʧʝʰʠʪʴ, ʧʦʩʢʦʣʴʢʫ ʝʛʦ ʧʨʦʩʪʦ ʥʝʪ ʚ 

ʧʨʠʨʦʜʝ. 

 ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩ ʢʘʢʦʡ ʙʳ ʩʢʦʨʦʩʪʴʶ ʥʝ ʧʝʨʝʤʝʱʘʣʠʩʴ ʧʫʪʝ-

ʰʝʩʪʚʝʥʥʠʢʠ ʠ ʯʪʦ ʙʳ ʥʝ ʧʨʦʠʩʭʦʜʠʣʦ ʩ ʠʭ ʯʘʩʘʤʠ, ʦʙʤʝʥʥʳʝ ʧʨʦʮʝʩʩʳ 

ʚ ʠʭ ʦʨʛʘʥʠʟʤʘʭ ʥʠʢʘʢ ʦʪ ʵʪʦʛʦ ʥʝ ʟʘʚʠʩʷʪ ʠ, ʩʪʘʣʦ ʙʳʪʴ, ʟʥʘʤʝʥʠʪʳʡ 

ʧʘʨʘʜʦʢʩ ʙʣʠʟʥʝʮʦʚ ï ʧʨʦʩʪʦ ʨʝʣʷʪʠʚʠʩʪʩʢʦʝ ʦʯʢʦʚʪʠʨʘʪʝʣʴʩʪʚʦ. 

ʊʦ ʞʝ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʯʝʪʳʨʝʭʤʝʨʥʦʤʫ ʢʦʥʪʠʥʫʫʤʫ ʧʨʦʩʪʨʘʥʩʪ-

ʚʘ-ʚʨʝʤʝʥʠ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʩʧʝʢʫʣʷʮʠʝʡ ʚ 

ʦʙʣʘʩʪʠ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʛʝʦʤʝʪʨʠʠ, ʛʜʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʨʝʘʣʴʥʦ, ʘ ʚʨʝʤʷ 

ʬʠʢʪʠʚʥʦ, ʠ, ʧʦʪʦʤʫ, ʵʪʦʪ ʢʦʥʪʠʥʫʫʤ ʚ ʧʨʠʨʦʜʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ, ʠ ʚ ʣʫʯ-

ʰʝʤ ʩʣʫʯʘʝ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʮʠʨʢʦʚʦʡ ʬʦʢʫʩ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ (2) ʚʨʝʤʝʥʠ, ʪʦ ʦʥʠ ʢʘʢ ʨʘʟ ʬʠʢ-

ʩʠʨʫʶʪ ʚ ʢʘʯʝʩʪʚʝ ʚʨʝʤʝʥʠ ʨʝʟʫʣʴʪʘʪ ʜʝʣʝʥʠʷ ʠʩʢʘʞʝʥʥʦʡ ʜʣʠʥʳ (4) ʥʘ 

ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ, ʪ.ʝ.  
 

                      )/()/1(// 00

'' vclcvclclt ,                        (13) 

 

ʛʜʝ tcl /0 , ʘ vc  ï ʠʩʪʠʥʥʘʷ (ʢʣʘʩʩʠʯʝʩʢʘʷ) ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ. 

 ʀʟ (13) ʩʣʝʜʫʝʪ, ʯʪʦ ʢʦʛʜʘ ʜʚʠʞʫʱʠʝʩʷ ʯʘʩʳ ʧʨʦʭʦʜʷʪ ʥʘʯʘʣʦ 

ʥʝʧʦʜʚʠʞʥʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ, ʪʦ ʧʦʣʦʚʠʥʘ ʯʘʩʦʚ, ʫʞʝ ʧʨʦʰʝʜʰʘʷ 

ʥʘʯʘʣʦ, ʙʫʜʝʪ ʧʦʢʘʟʳʚʘʪʴ (13) ʩʦ ʟʥʘʢʦʤ ʤʠʥʫʩ, ʘ ʪʘ ʠʭ ʧʦʣʦʚʠʥʘ, ʢʦʪʦ-

ʨʘʷ ʝʱʝ ʥʝ ʧʨʦʰʣʘ ʥʘʯʘʣʦ, ʙʫʜʝʪ ʧʦʢʘʟʳʚʘʪʴ (13) ʩʦ ʟʥʘʢʦʤ ʧʣʶʩ, ʯʪʦ 

ʣʠʰʥʠʡ ʨʘʟ ʫʢʘʟʳʚʘʝʪ ʥʘ ʢʘʞʠʤʦʩʪʴ ʚʩʝʭ ʚʨʝʤʝʥʥʳʭ ʵʬʬʝʢʪʦʚ ʠ ʥʝʚʦʟ-

ʤʦʞʥʦʩʪʴ ʠʭ ʦʪʥʝʩʝʥʠʷ ʢ ʥʝʢʦʪʦʨʦʡ ʨʝʘʣʴʥʦʩʪʠ. 
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 ʆʪʤʝʪʠʤ, ʯʪʦ ʩʨʝʜʥʝʝ ʛʘʨʤʦʥʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʘʥʠʟʦʪʨʦʧʠʠ 

(13) ʜʘʝʪ ʠʩʪʠʥʥʦʝ ʧʦʢʘʟʘʥʠʝ ʢʘʢ ʥʝʧʦʜʚʠʞʥʳʭ, ʪʘʢ ʠ ʜʚʠʞʫʱʠʭʩʷ ʯʘ-

ʩʦʚ tt '
, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʠʩʧʦʣʴʟʫʝʤʦʝ ɸ. ʕʡʥʰʪʝʡʥʦʤ ʩʨʝʜʥʝʝ ʛʝʦ-

ʤʝʪʨʠʯʝʩʢʦʝ ʧʨʠʚʦʜʠʪ ʢ ʘʙʩʫʨʜʥʦʤʫ çʟʘʤʝʜʣʝʥʠʶè ʚʨʝʤʝʥʠ 

22

000

' /1/)/1/()/1/( cvclʩcvlʩcvlt , ʢ ʪʦʤʫ ʞʝ 

ʧʨʝʪʝʥʜʫʶʱʝʤʫ ʥʘ ʨʝʘʣʴʥʦʩʪʴ  

 ʇʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʫʩʨʝʜʥʝʥʠʝ ʤʝʭʘʥʠʯʝʩʢʠʭ ʚʝ-

ʣʠʯʠʥ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ ʃʦʨʝʥʮʘ-ʕʡʥʰʪʝʡʥʘ, ʜʦʧʫʩʪʠʤʦ 

ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʤʝʭʘʥʠʯʝʩʢʦʡ ʘʥʠʟʦʪʨʦʧʠʠ, ʜʘ ʠ ʪʦ ʟʘ ʩʯʝʪ ʫʪʨʘʪʳ 

ʵʪʦʡ ʘʥʠʟʦʪʨʦʧʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʧʠʩʘʥʠʷʭ.  

ɺʦʦʙʱʝ ʞʝ ʚ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʝ, ʥʘʧʨʠʤʝʨ, ʥʝʧʨʘʚʦʤʝʨʥʦʩʪʴ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʢʦʦʨʜʠʥʘʪ ʉʊʆ ʚʳʨʘʞʘʝʪʩʷ ʚ ʥʘʨʫʰʝʥʠʠ ʧʨʠʥʮʠʧʘ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʠ ʚ ʧʦʨʦʞʜʝʥʠʠ ʥʦʚʳʭ ʤʠʬʦʚ, ʚ ʯʝʤ ʤʳ ʩʝʡʯʘʩ ʫʙʝ-

ʜʠʤʩʷ. 
 

                 ʄʀʌ ʐɽʉʊʆʁ: ʇʆʃɽ ɼɺʀɾʋʑʀʍʉʗ ɿɸʈʗɼʆɺ 

 

 ɺ ʥʘʰʝ ʚʨʝʤʷ ʢʘʞʜʳʡ ʩʦ ʰʢʦʣʴʥʦʡ ʩʢʘʤʴʠ ʟʥʘʝʪ, ʯʪʦ ʙʣʘʛʦʜʘʨʷ 

ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ [5] ʧʨʝʜʩʢʘʟʘʥʦ ʩʧʣʶʱʠʚʘʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ 

ʧʦʣʷ ʨʝʣʷʪʠʚʠʩʪʩʢʦʛʦ ʵʣʝʢʪʨʦʥʘ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʙʝʟʛʨʘʥʠʯʥʦʤʫ ʨʦʩʪʫ 

ʝʛʦ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ɽ ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤ ʚʝʢʪʦʨʫ ʩʢʦʨʦ-

ʩʪʠ 
22

0 /1/ cvɽɽ , ʛʜʝ 
0ɽ  ï ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʧʦʣʷ ʥʝʧʦʜʚʠʞʥʦʡ 

ʯʘʩʪʠʮʳ. ʄʥʦʛʠʝ ʟʥʘʶʪ, ʯʪʦ ʵʪʦ ʩʣʝʜʩʪʚʠʝ ʬʦʨʤʘʣʴʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʃʦʨʝʥʮʘ, ʪ.ʝ. ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʫʩʨʝʜʥʝʥʠʷ ʘʥʠʟʦʪʨʦʧʠʠ 

ʢʦʦʨʜʠʥʘʪ ʠ ʚʨʝʤʝʥʠ. ʀ ʪʦʣʴʢʦ ʥʝʤʥʦʛʠʤ ʚʝʜʦʤʦ, ʯʪʦ ʜʘʥʥʦʝ ʦʪʢʨʳʪʠʝ 

ʥʝ ʥʘʭʦʜʠʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʧʦʜʪʚʝʨʞʜʝʥʠʷ. 

 ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʝʩʣʠ ʚʝʨʠʪʴ 

ʉʊʆ, ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʢʦʨʠʪʝʣʷʭ, ʛʜʝ 

ʩʢʦʨʦʩʪʠ ʯʘʩʪʠʮ ʧʨʝʚʦʩʭʦʜʷʪ 

cv 99,0 , ʧʦʣʝ ʟʘʨʷʞʝʥʥʦʡ ʯʘʩʪʠʮʳ 

ʣʦʢʘʣʠʟʫʝʪʩʷ ʚ ʦʙʣʘʩʪʠ, ʦʛʨʘʥʠʯʝʥʥʦʡ 

ʫʛʣʦʤ  ʧʦʨʷʜʢʘ 
22 /1 cv  (ʨʠʩ. 

2). ʇʦʵʪʦʤʫ ʧʦʣʝ ʯʘʩʪʠʮʳ 1, ʧʨʦʣʝ-

ʪʘʶʱʝʡ ʤʠʤʦ ʦʪʢʣʦʥʷʶʱʝʛʦ ʣɻʝʢ-

ʪʨʦʜʘ 2 ʰʠʨʠʥʦʡ h, ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ 

ʥʝʛʦ ʚ ʪʝʯʝʥʠʝ vrht /)( , ʩʦʦʙʱʘʷ ʠʤʧʫʣʴʩ 

22

0

2222

0 //1/)/1( vchEcvvcvrhEtE , 

ʛʜʝ r ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʯʘʩʪʠʮʳ ʜʦ ʵʣʝʢʪʨʦʜʘ. ʕʪʦʪ ʠʤʧʫʣʴʩ ʧʨʠ ʜʦʩʪʠʛ-

ʥʫʪʳʭ ʩʢʦʨʦʩʪʷʭ ʜʦʣʞʝʥ ʚ ʜʝʩʷʪʢʠ ʨʘʟ ʧʨʝʚʳʰʘʪʴ ʠʤʧʫʣʴʩ, ʥʘʧʨʠʤʝʨ, 

 
                                                h 

 
 

             r                                  2 

 

                                                   v 

                                 1 
 

 
                             ʈʠʩ. 2 

 



 24 

ʧʨʠ 5,0/ 22 cv , ʘ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ɽ ʧʦʣʷ ʯʘʩʪʠʮʳ ï ʚʦ ʩʪʦʣʴʢʦ ʞʝ 

ʨʘʟ ʧʨʝʚʳʰʘʪʴ 
0E , ʯʪʦ, ʦʜʥʘʢʦ, ʥʠʢʦʛʜʘ ʥʝ ʦʪʤʝʯʘʣʦʩʴ ʚ ʫʩʢʦʨʠʪʝʣʷʭ. 

ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʞʝ ʩ ʨʦʩʪʦʤ ʩʢʦʨʦʩʪʠ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʧʦʣʷ ʯʘʩʪʠʮʳ 

ʚ ʥʘʧʨʘʚʣʝʥʠʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʤ ʚʝʢʪʦʨʫ ʩʢʦʨʦʩʪʠ, ʥʝ ʠʟʤʝʥʷʝʪʩʷ, ʘ 

ʠʤʧʫʣʴʩ ʜʘʞʝ ʫʤʝʥʴʰʘʝʪʩʷ. ʇʨʠʯʝʤ ʥʠʢʘʢʠʝ ʬʦʢʫʩʳ ʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ 

ʢʦʦʨʜʠʥʘʪ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʨʦʩʪʫ ʤʘʩʩʳ ʵʣʝʢʪʨʦʥʘ, ʥʝ ʩʧʘʩʘʶʪ ʧʦʣʦʞʝ-

ʥʠʝ, ʧʦʩʢʦʣʴʢʫ, ʢʘʢ ʤʳ ʚʠʜʝʣʠ, ʵʪʦʪ ʨʦʩʪ ï ʪʦʞʝ ʤʠʬ. ʅʦ ʜʘʞʝ ʝʩʣʠ ʜʦ-

ʧʫʩʪʠʪʴ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʜʣʷ ʜʚʠʞʫʱʝʛʦʩʷ ʥʘʙʣʶʜʘʪʝʣʷ ʢʦʥʮʳ ʩ 

ʢʦʥʮʘʤʠ ʩʭʦʜʷʪʩʷ, ʪʦ ʢʘʢ ʤʦʞʥʦ ʚʩʝʨʴʝʟ ʧʨʠʥʠʤʘʪʴ ʪʝʦʨʠʶ, ʢʦʪʦʨʘʷ 

ʜʘʝʪ ʬʠʟʠʯʝʩʢʠ ʨʘʟʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʥʝʧʦʜʚʠʞʥʦʛʦ ʠ ʜʚʠʞʫʱʝʛʦʩʷ 

ʥʘʙʣʶʜʘʪʝʣʝʡ, ʯʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʧʨʠʥʮʠʧʫ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ? 

 ʇʨʠʯʠʥʘ ʵʪʦʡ ʦʰʠʙʢʠ ʢʨʦʝʪʩʷ ʚ ʥʝʚʝʨʥʦʤ ʫʩʨʝʜʥʝʥʠʠ ʘʥʠʟʦ-

ʪʨʦʧʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ, ʧʦʪʝʥʮʠʘʣ U ʠ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʢʦʪʦʨʦʛʦ (ʘ 

ʪʘʢʞʝ ʩʚʷʟʘʥʥʳʡ ʩ ʥʝʡ ʯʝʨʝʟ ʢʦʥʩʪʘʥʪʫ ʚʝʢʪʦʨ ʩʤʝʱʝʥʠʷ D) ʚʭʦʜʷʪ ʚ 

ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ 
22 / cquvWʢ

 ʣʠʥʝʡʥʦ ʠ ʧʦʪʦ-

ʤʫ ʥʫʞʜʘʶʪʩʷ ʚ ʘʨʠʬʤʝʪʠʯʝʩʢʦʤ ʫʩʨʝʜʥʝʥʠʠ. ʄʝʭʘʥʠʯʝʩʢʠʝ ʞʝ ʚʝʣʠ-

ʯʠʥʳ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʝ ʫʯʘʩʪʚʫʶʪ (ʥʝ ʬʠʢʩʠʨʫʶʪʩʷ) ʚʦ ʚʟʘʠʤʦʜʝʡʩʪ-

ʚʠʠ ʟʘʨʷʜʦʚ. 

 ʄʝʞʜʫ ʪʝʤ ʕʡʥʰʪʝʡʥ, ʧʨʝʚʨʘʪʠʚ ʯʝʪʳʨʝʭʤʝʨʥʳʡ ʢʦʥʪʠʥʫʫʤ 

ʧʨʦʩʪʨʘʥʩʪʚʘ ï ʚʨʝʤʝʥʠ ʠʟ ʢʘʞʠʤʦʩʪʠ ʚ ʫʥʠʚʝʨʩʘʣʴʥʫʶ ʦʙʲʝʢʪʠʚʥʫʶ 

ʨʝʘʣʴʥʦʩʪʴ, ʙʳʣ ʚʳʥʫʞʜʝʥ ʤʝʭʘʥʠʯʝʩʢʠ ʧʝʨʝʥʝʩʪʠ ʬʦʨʤʘʣʴʥʦ ʠʥʦʛʜʘ 

ʩʧʨʘʚʝʜʣʠʚʳʝ ʚ ʤʝʭʘʥʠʢʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʃʦʨʝʥʮʘ ʚ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʫ, 

ʛʜʝ ʦʥʠ ʚʩʝʛʜʘ ʥʝʧʨʘʚʦʤʝʨʥʳ ʜʘʞʝ ʬʦʨʤʘʣʴʥʦ. 
 

 ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʝʩʣʠ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʚʝʢʪʦʨ ʩʤʝʱʝʥʠʷ ʢʘʢ 

ʧʣʦʪʥʦʩʪʴ ʩʚʷʟʘʥʥʦʛʦ ʟʘʨʷʜʘ q ʥʘ ʥʦʨʤʘʣʴʥʦʡ ʧʦʣʶ ʧʦʚʝʨʭʥʦʩʪʠ S, ʪ.ʝ. 

SD ddq/ , ʪʦ dydzdqD ʩx / , dxdzdqD ʩy / , 

dxdydqD ʩz / . ʇʦʵʪʦʤʫ ʧʨʠ ʜʚʠʞʝʥʠʠ ʠʩʪʦʯʥʠʢʘ, ʣʠʙʦ ʧʨʠʝʤʥʠʢʘ 

ʧʦʣʷ ʚʜʦʣʴ x ʩʦ ʩʢʦʨʦʩʪʴ ʁ v ʩʦʛʣʘʩʥʦ (4ʘ) ʠ (4ʚ) ʠʤʝʝʤ 

22'''' /1)/1/()2/sin()sin( cvcvdxdydydxdydx   

)/1/( cvdxdy  ʠ )/1/()sin( '''' cvdxdzdzdxdzdx , ʯʪʦ ʩ 

ʫʯʝʪʦʤ (4ʙ) ʧʨʠʚʦʜʠʪ ʢ ʘʥʠʟʦʪʨʦʧʠʠ yD  ʠ zD  ʧʦ ʩʪʦʨʦʥʘʤ ʧʨʠʝʤʥʠʢʘ 

 

               )/1('

2,1 cvDD yy  ʠ )/1('

2,1 cvDD zz ,                 (14ʘ) 

 

ʢʦʪʦʨʘʷ ʧʨʠ ʘʨʠʬʤʝʪʠʯʝʩʢʦʤ ʫʩʨʝʜʥʝʥʠʠ ʧʦʣʷ ʜʘʝʪ 

 

     yyʫy DDDD 2/)( '

2

'

1

'
 ʠ 

zzzz DDDD 2/)( '

2

'

1

'
.     (14ʙ) 
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 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʧʨʝʢʠ ʉʊʆ, ʧʦʣʝ ʚ ʧʦʧʝʨʝʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʧʨʠ ʜʚʠʞʝʥʠʠ ʟʘʨʷʞʝʥʥʦʡ ʯʘʩʪʠʮʳ ʚʜʦʣʴ ʭ ʚ ʩʨʝʜʥʝʤ ʦʩʪʘʝʪʩʷ ʥʝʠʟ-

ʤʝʥʥʳʤ, ʘ ʥʝ ʨʘʩʪʝʪ ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ ʧʨʠ cv . ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ 
'

xD , ʪʦ ʚ ʩʠʣʫ (4ʚ) ʠ (4ʛ) ʚʦʟʥʠʢʘʝʪ ʩʠʤʤʝʪʨʠʯʥʘʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ ʭ 

ʘʥʠʟʦʪʨʦʧʠʷ ʧʦʣʷ, ʢʦʛʜʘ ʩʧʨʘʚʘ ʠ ʩʣʝʚʘ, ʩʚʝʨʭʫ ʠ ʩʥʠʟʫ ʦʪ ʦʩʠ ʚʝʢʪʦʨʳ 

ʩʤʝʱʝʥʠʷ ʦʜʠʥʘʢʦʚʳ ʧʦ ʤʦʜʫʣʶ ʠ ʨʘʚʥʳ 
22

/1/ ʩvDx , ʥʦ ʠʤʝʶʪ 

ʚʩʪʨʝʯʥʳʝ ʥʘʢʣʦʥʳ ʢ ʦʩʠ ʭ, ʪ.ʝ. ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʫʛʣʦʤ 2  ʜʨʫʛ ʢ ʜʨʫʛʫ, 

ʪʘʢ ʯʪʦ 
xD  ʧʦʣʫʯʘʝʪ ʧʨʠʨʘʱʝʥʠʝ, ʧʦʜʦʙʥʦʝ (14ʘ), ʥʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʫD  

ʠ 
zD  ʥʘʧʨʘʚʣʝʥʥʦʝ ʥʝ ʚʜʦʣʴ 

xD , ʘ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʝʤʫ  

 

                                      )/1(' cjvDD xx .                                        (14ʚ) 

 

ʇʨʠ ʵʪʦʤ ʧʦʣʫʩʫʤʤʘ ʢʘʞʜʦʡ ʧʘʨʳ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʭ ʚʝʢʪʦʨʦʚ 

ʚ ʩʨʝʜʥʝʤ ʜʘʝʪ xx DD '
, ʪʘʢ ʯʪʦ ʠ ʚʜʦʣʴ ʜʚʠʞʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ 

ʚʦʧʨʝʢʠ ʉʊʆ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ. 

ʀʟ ʘʥʠʟʦʪʨʦʧʠʠ yD  ʠ zD  ʩʣʝʜʫʝʪ, ʯʪʦ ʧʦʣʫʨʘʟʥʦʩʪʠ 

 

             cvDDD yyʫ /2/)( '

1

'

2  ʠ cvDDD zzz /2/)( '

1

'

2
 

 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʤʦʤʝʥʪ ʚʨʘʱʝʥʠʷ ʧʨʦʙʥʦʛʦ ʟʘʨʷʜʘ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʥʠ-

ʟʦʪʨʦʧʠʠ ʧʦʣʷ ʧʦ ʩʪʦʨʦʥʘʤ ʦʪ ʥʝʛʦ, ʢʦʪʦʨʳʡ ʧʨʦʧʦʨʮʠʦʥʘʣʝʥ ʧʨʦʠʟʚʝ-

ʜʝʥʠʶ v ʠ 
ʭD  ʠ ʥʘʧʨʘʚʣʝʥ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦ ʧʣʦʩʢʦʩʪʠ v  ʠ D, ʘ ʧʦʪʦ-

ʤʫ ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥ ʚ ʬʦʨʤʝ 
 

                                                Dvʅ ,                                               (15) 
 

ʯʪʦ ʨʘʚʥʦʩʠʣʴʥʦ ʧʦʷʚʣʝʥʠʶ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ 

Dvʅ . 

 ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʨʘʜʠʘʣʴʥʘʷ ʘʥʠʟʦʪʨʦʧʠʷ 
ʭD  ʧʦʜʦʙʥʦ ʤʘʛʥʠʪ-

ʥʦʤʫ ʧʦʣʶ ʤʦʞʝʪ ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴʩʷ ʢʘʢ ʥʝʢʦʪʦʨʦʝ ʩʢʘʣʷʨʥʦʝ ʧʦʣʝ 

ʥʘʪʷʞʝʥʠʡ ʩʨʝʜʳ, ʧʦʪʝʥʮʠʘʣ ʢʦʪʦʨʦʛʦ 
 

                                                  ɽvʊ ,                                                (16) 
 

ʛʜʝ ɽD , ʘ ɽ ï ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ. (16) ʵʪʦ ï ʥʦ-

ʚʦʝ ʜʣʷ ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤʘ ʩʪʨʠʢʮʠʦʥʥʦʝ ʧʦʣʝ, ʢʦʪʦʨʦʝ ʫʩʢʦʣʴʟʥʫʣʦ ʦʪ 

ʉʊʆ ʚʚʠʜʫ ʧʨʝʥʝʙʨʝʞʝʥʠʷ ʘʥʠʟʦʪʨʦʧʠʝʡ ʧʦʣʷ. 

 ʈʘʩʩʤʦʪʨʠʤ ʪʝʧʝʨʴ ʘʢʪʫʘʣʴʥʦʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʠʥʮʠʧʘ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦʩʪʠ ʧʘʨʘʣʣʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʟʘʨʷʜʦʚ ʩ 
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ʦʜʠʥʘʢʦʚʳʤʠ ʩʢʦʨʦʩʪʷʤʠ v. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʪʨʘʞʝʥʥʦʝ çʥʝʧʦʜʚʠʞʥʦʡè 

ʩʨʝʜʦʡ ʧʦʣʝ ʜʚʠʞʫʱʝʛʦʩʷ ʟʘʨʷʜʘ ʜʦʣʞʥʦ ʝʱʝ ʦʪʨʘʟʠʪʴʩʷ ʜʨʫʛʠʤ ʜʚʠ-

ʞʫʱʠʤʩʷ ʟʘʨʷʜʦʤ. ʇʨʠ ʵʪʦʤ ʝʩʣʠ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʩʨʝʜʘ ʜʚʠʞʝʪʩʷ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦ ʠʩʪʦʯʥʠʢʘ ʧʦʣʷ ʩʦ ʩʢʦʨʦʩʪʴʶ v, ʪʦ ʚʦ ʚʪʦʨʦʤ ʩʣʫʯʘʝ ʧʨʝʝʤ-

ʥʠʢ ʧʦʣʷ ʜʚʠʞʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʨʝʜʳ ʩʦ ʩʢʦʨʦʩʪʴʶ v, ʪʘʢ ʯʪʦ ʜʚʫ-

ʢʨʘʪʥʦʝ ʠʩʢʘʞʝʥʠʝ ʧʦʣʷ ʧʨʠʚʦʜʠʪ ʢ  

 

            
),/1()/1)(/1(

)/1()/1)(/1(

22'''

22''

cvDcvcvDD

cvDcjvcjvDD

yyy

xxx
             (17) 

 

ʛʜʝ 12j . 

 ʀʟ (17) ʩʣʝʜʫʝʪ, ʯʪʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʚʠʞʫʱʠʭʩʷ ʩ ʦʜʠʥʘʢʦʚʳ-

ʤʠ ʩʢʦʨʦʩʪʷʤʠ ʟʘʨʷʜʦʚ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʠʭ ʚʟʘʠʤʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʩ-

ʣʘʙʝʚʘʝʪ ʚ )/1( 22 ʩv  ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʠʤ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʝʤ, ʯʪʦ, ʢʘʟʘʣʦʩʴ ʙʳ, ʧʨʦʪʠʚʦʨʝʯʠʪ ʧʨʠʥʮʠʧʫ ʦʪʥʦʩʠʪʝʣʴʥʦ-

ʩʪʠ, ʠʙʦ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʘʙʩʦʣʶʪʥʦʝ ʜʚʠʞʝʥʠʝ ʧʦ ʵʪʦʤʫ ʦʩʣʘʙʣʝ-

ʥʠʶ. 

 ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʝʨʝʧʫʛʘʣʦ ʃʦʨʝʥʮʘ ʠ ʕʡʥʰʪʝʡʥʘ, ʧʦ-

ʩʢʦʣʴʢʫ ʧʨʦʪʠʚʦʨʝʯʠʣʦ ʧʨʠʜʫʤʘʥʥʦʡ ʝʱʝ ɸ. ʇʫʘʥʢʘʨʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʧʨʠʥʮʠʧʘ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʢʘʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ ʬʠʟʠ-

ʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʢ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʢʦʦʨʜʠʥʘʪ, ʪ.ʝ. ʠʭ ʦʜʠʥʘʢʦʚʦʩʪʠ 

ʢʘʢ ʜʣʷ ʧʦʢʦʷ, ʪʘʢ ʠ ʜʣʷ ʜʚʠʞʝʥʠʷ. 

 ʏʪʦʙʳ ʚʳʡʪʠ ʠʟ ʩʢʘʥʜʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʧʨʠʰʣʦʩʴ ʠʤ ʧʨʠʜʫ-

ʤʳʚʘʪʴ ʚʝʩʴʤʘ ʩʪʨʘʥʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ  ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʜʚʠʞʝʥʠʷ, ʢʦ-

ʪʦʨʘʷ ʢʦʤʧʝʥʩʠʨʦʚʘʣʘ ʙʳ ʵʪʫ ʥʝʫʚʷʟʢʫ. 

 ɺʩʝ ʵʪʦ ʷʚʠʣʦʩʴ ʩʣʝʜʩʪʚʠʝʤ ʦʯʝʚʠʜʥʦʛʦ ʥʝʧʦʥʠʤʘʥʠʷ ʦʩʥʦʚʦ-

ʧʦʣʦʞʥʠʢʘʤʠ ʉʊʆ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʡ (ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ) ʧʦʜʦʧʣʝʢʠ ʬʠ-

ʟʠʯʝʩʢʠʭ ʟʘʢʦʥʦʚ. ɺʝʜʴ ʯʪʦʙʳ ʦʙʥʘʨʫʞʠʪʴ (ʠʟʤʝʨʠʪʴ) ʠʟʤʝʥʝʥʠʝ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʷ, ʚʳʟʚʘʥʥʦʝ ʜʚʠʞʝʥʠʝʤ, ʥʝʦʙʭʦʜʠʤʦ ʩʨʘʚʥʠʪʴ ʝʛʦ ʩ ʥʝʧʦʜ-

ʚʠʞʥʳʤ ʵʪʘʣʦʥʦʤ, ʯʪʦ ʥʘ ʜʝʣʝ ʥʝʚʦʟʤʦʞʥʦ ʚʳʧʦʣʥʠʪʴ. 
 

 ɽʩʣʠ ʞʝ ʩʨʘʚʥʠʚʘʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʟʘʨʷʜʦʚ ʩ ʜʚʠʞʫʱʠʤʩʷ ʵʪʘ-

ʣʦʥʦʤ, ʪʦ ʦʥ ʧʦʜʚʝʨʞʝʥ ʪʝʤ ʞʝ ʠʟʤʝʥʝʥʠʷʤ, ʩʚʷʟʘʥʥʳʤ ʩ ʝʛʦ ʜʚʠʞʝʥʠ-

ʝʤ, ʯʪʦ ʠ ʩʘʤʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʪʘʢ ʯʪʦ ʥʠʢʘʢʠʭ ʠʟʤʝʥʝʥʠʡ ʪʘʢʠʤ ʧʫʪʝʤ 

ʦʙʥʘʨʫʞʠʪʴ ʥʝʚʦʟʤʦʞʥʦ. 

 ʕʪʦ ʟʥʘʯʠʪ, ʚʦ-ʧʝʨʚʳʭ, ʯʪʦ ʥʠʢʘʢʠʭ ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʭ ʫʭʠʱʨʝ-

ʥʠʡ ʚ ʧʨʠʨʦʜʝ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʠ ʥʝʪ ʥʫʞʜʳ ʠʭ ʧʨʠʜʫʤʳʚʘʪʴ, ʘ, ʚʦ-

ʚʪʦʨʳʭ, ʯʪʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ ʫʨʘʚʥʝʥʠʡ ʇʫʘʥ-

ʢʘʨʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʬʠʟʠʯʝʩʢʦʤʫ ʧʨʠʥʮʠʧʫ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʡ 

ʠʩʭʦʜʠʪ ʥʝ ʠʟ ʥʝʠʟʤʝʥʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʚ ʧʨʦʮʝʩʩʝ ʜʚʠʞʝʥʠʷ, ʘ ʠʟ 

ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʠʭ ʠʟʤʝʨʠʪʴ. 
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ʇʦʩʢʦʣʴʢʫ ʠʟ (17) ʜʣʷ ʚʩʪʨʝʯʥʦʛʦ ʜʚʠʞʝʥʠʷ ʟʘʨʷʜʦʚ ʩ ʨʘʟʥʳʤʠ 

ʩʢʦʨʦʩʪʷʤʠ 1v  ʠ 2v  ʩʣʝʜʫʝʪ 
 

                                    )/1( 2

21

'' cvvDD yy ,                                   (18ʘ) 

 

ʛʜʝ 
'''''' / dzdxdqDy  ʠ dxdzdqDy / , 

ʪʦ ʚʥʦʚʴ ʧʦʣʫʯʘʝʤ ʬʦʨʤʘʣʴʥʦʝ ʨʝʣʷʪʠʚʠʩʪʩʢʦʝ ʩʣʦʞʝʥʠʝ ʩʢʦʨʦʩʪʝʡ ʧʦ 

ʕʡʥʰʪʝʡʥʫ 
 

     )/1/()()/1/(/ 2

2121

2

21

'' ʩvvvvdtcvvdxdtdxv , 

 

ʛʜʝ 21/ vvdtdx , ʢʦʪʦʨʦʝ, ʦʜʥʘʢʦ, ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʩʧʨʘʚʝʜʣʠʚʦ 

ʪʦʣʴʢʦ ʚ ʨʘʤʢʘʭ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ. 

 ɽʩʣʠ ʞʝ1v  ʠ 2v  ʚʟʘʠʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳ, ʪʦ ʧʦʣʫʯʘʝʤ  
 

                                  )/1( 2

21

'' cvjvDD xx ,                                   (18ʙ) 

 

ʦʪʢʫʜʘ )/1/()( 2

2121 ʩvjvjvvv , ʯʪʦ ʦʙʦʙʱʘʝʪ ʨʝʣʷʪʠʚʠʩʪʩʢʦʝ 

ʩʣʦʞʝʥʠʝ ʩʢʦʨʦʩʪʝʡ. 

 

                   ʄʀʌ ʉɽɼʔʄʆʁ: ʇʆʃɽ ɼɺʀɾʋʑʀʍʉʗ ʄɸʉʉ 

 

 ɻʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ ï ʵʪʦ ʩʬʝʨʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʱʝʡ ʪʝʦʨʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ (ʆʊʆ), ʢʦʪʦʨʘʷ, ʧʨʝʪʝʥʜʫʷ ʥʘ ʦʙʦʙʱʝʥʠʝ ʉʊʆ, ʪʝʤ 

ʩʘʤʳʤ ʦʙʦʙʱʘʝʪ ʠ ʧʦʨʦʢʠ ʧʦʩʣʝʜʥʝʡ, ʧʦʵʪʦʤʫ ʧʦʧʳʪʢʠ ʥʝʢʦʪʦʨʳʭ ʫʯʝ-

ʥʳʭ, ʩʧʨʘʚʝʜʣʠʚʦ ʢʨʠʪʠʢʫʶʱʠʭ ʆʊʆ [3], ʠʩʢʘʪʴ ʚʳʭʦʜ ʥʘ ʧʫʪʷʭ ʉʊʆ 

ʟʘʚʝʜʦʤʦ ʦʙʨʝʯʝʥʳ. 

ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʜʝʣʦ ʦʙʩʪʦʠʪ ʝʱʝ ʭʫʞʝ, ʠʙʦ ʧʦʤʠʤʦ ʜʦ-

ʚʦʣʴʥʦ ʧʨʦʠʟʚʦʣʴʥʳʭ ʦʙʦʙʱʝʥʠʡ ʆʊʆ ʩʦʜʝʨʞʠʪ ʠ ʩʦʚʝʨʰʝʥʥʦ ʥʝʟʘʚʠ-

ʩʠʤʳʡ ʦʪ ʉʊʆ ʧʨʠʥʮʠʧ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʛʨʘʚʠʪʘʮʠʠ ʠ ʜʚʠʞʝʥʠʷ (ʨʘ-

ʚʝʥʩʪʚʦ ʪʷʛʦʪʝʶʱʝʡ ʠ ʠʥʝʨʪʥʦʡ ʤʘʩʩ), ʦʰʠʙʦʯʥʘʷ ʪʨʘʢʪʦʚʢʘ ʢʦʪʦʨʦʛʦ 

ʣʠʰʘʝʪ ʆʊʆ ʚʩʷʢʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ ʜʘʞʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʉʊʆ. 

ʈʝʣʷʪʠʚʠʩʪʩʢʠʡ ʧʨʠʥʮʠʧ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ï ʵʪʦ ʜʝʚʷʪʳʡ ʤʠʬ ʪʝʦʨʠʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʦ ʥʝʤ ʨʝʯʴ ʝʱʝ ʧʦʡʜʝʪ, ʟʜʝʩʴ ʞʝ ʨʘʩʩʤʦʪʨʠʤ ʚʣʠʷʥʠʝ 

ʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ ʜʚʠʞʝʥʠʷ ʝʛʦ ʠʩʪʦʯʥʠʢʘ ʠʣʠ ʧʨʠʝʤʥʠʢʘ. 

ɽʩʣʠ ʧʦʜʦʙʥʦ ʚʝʢʪʦʨʫ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʤʝʱʝʥʠʷ D ʚ ʵʣʝʢʪʨʦ-

ʜʠʥʘʤʠʢʝ ʚʚʝʩʪʠ ʚ ʨʘʩʩʤʦʪʨʝʥʠʝ ʚʝʢʪʦʨ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʩʤʝʱʝʥʠʷ 

sɻ ddm/ , ʪʦ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʥʝʤʫ ʦʢʘʞʫʪʩʷ ʩʧʨʘʚʝʜʣʠʚʳʤʠ ʩʦʦʪ-

ʥʦʰʝʥʠʷ (14ʘ) ʠ (14ʚ) ʧʨʝʜʳʜʫʱʝʛʦ ʨʘʟʜʝʣʘ, ʧʦʩʢʦʣʴʢʫ ʚ ʵʪʠʭ ʧʨʝʦʙʨʘ-

ʟʦʚʘʥʠʷʭ ʠʟʤʝʥʷʝʪʩʷ ʪʦʣʴʢʦ ʧʣʦʱʘʜʢʘ sd , ʦʜʠʥʘʢʦʚʘʷ ʢʘʢ ʜʣʷ ʟʘʨʜ̫ʦʚ, 

ʪʘʢ ʠ ʜʣʷ ʤʘʩʩ. ʇʦʵʪʦʤʫ ʜʣʷ ʧʦʣʷ, ʢʘʢ ʚʦʩʧʨʠʥʠʤʘʝʤʦʛʦ ʜʚʠʞʫʱʝʡʩʷ ʩʦ 
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ʩʢʦʨʦʩʪʴʶ v ʚʜʦʣʴ ʦʩʠ ʭ ʤʘʩʩʦʡ, ʪʘʢ ʠ ʜʣʷ ʧʦʣʷ ʜʚʠʞʫʱʝʡʩʷ ʤʘʩʩʳ, 
ʠʤʝʝʪ ʤʝʩʪʦ ʘʥʠʟʦʪʨʦʧʠʷ ʛʨʘʚʠʪʘʮʠʠ 
 

                 

),/1(),/1(

),/1(

'

2,1

'

2,1

'

2,1

cvɻɻcv

cjv

zzyy

ʭʭ

ɻɻ

ɻɻ
                 (19) 

 

ʢʦʪʦʨʘʷ ʥʠʯʝʤ ʥʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʘʥʠʟʦʪʨʦʧʠʠ ʵʣʝʢ-

ʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ. 

 ʆʜʥʘʢʦ, ʧʦʩʢʦʣʴʢʫ ʚ ʤʝʭʘʥʠʢʝ, ʘ ʩ ʫʯʝʪʦʤ ʧʨʠʥʮʠʧʘ ʵʢʚʠʚʘ-

ʣʝʥʪʥʦʩʪʠ ʠ ʚ ʛʨʘʚʠʪʘʮʠʠ, ʧʨʦʠʩʭʦʜʠʪ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʫʩʨʝʜʥʝʥʠʝ ʘʥʠ-

ʟʦʪʨʦʧʠʠ, ʪʦ ʚ ʩʨʝʜʥʝʤ ʢʦʤʧʦʥʝʥʪʳ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʜʚʠʞʫʱʝʡʩʷ 

ʤʘʩʩʳ ʠʤʝʶʪ ʚʠʜ: 

 

      

./1,/1

,/1,/1

2222'

22'22'

2

'

1

'

ʩvcvɻɻ

cvɻɻcvɻɻɻɻ

zz

ʫʫʭxʭʭ

ɻɻ
'

      (20) 

 

ʕʪʦ ʟʥʘʯʠʪ, ʚʦ-ʧʝʨʚʳʭ, ʯʪʦ ʚ ʦʪʣʠʯʠʝ ʦʪ ʥʝʠʟʤʝʥʥʦʛʦ ʵʣʝʢʪʨʠ-

ʯʝʩʢʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ ʧʨʠ ʜʚʠʞʝʥʠʠ ʨʘʚʥʦʤʝʨʥʦ ʦʩʣʘʙʝʚʘʝʪ ʚʦ 

ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʥʝ ʠʟʤʝʥʷʷ ʠʭ, ʠ, ʚʦ-ʚʪʦʨʳʭ, ʯʪʦ ʤʝʞʜʫ ʧʦʣʝʤ, ʚʦʩ-

ʧʨʠʥʠʤʘʝʤʳʤ ʜʚʠʞʫʱʝʡʩʷ ʤʘʩʩʦʡ, ʠ ʧʦʣʝʤ ʜʚʠʞʫʱʝʡʩʷ ʤʘʩʩʳ ʥʝʪ ʥʠ-

ʢʘʢʦʡ ʨʘʟʥʠʮʳ, ʪʘʢ ʯʪʦ (20) ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʦʠʤ ʩʣʫʯʘʷʤ. 
 

ʅʘʧʨʘʰʠʚʘʝʪʩʷ ʤʳʩʣʴ ʦ ʪʦʤ, ʯʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʤʘʩʩʘ ʷʚʣʷʝʪ-

ʩʷ ʪʘʢʦʡ ʞʝ ʬʠʢʮʠʝʡ, ʢʘʢ ʤʘʛʥʠʪʥʘʷ ʤʘʩʩʘ, ʢʦʪʦʨʘ ̫ʧʦʨʦʞʜʘʝʪʩ ̫ʘʨʠʬ-

ʤʝʪʠʯʝʩʢʦʤ ʫʩʨʝʜʥʝʥʠʝʤ ʘʥʠʟʦʪʨʦʧʠʠ ʧʦʣʷ ʜʚʠʞʫʱʝʛʦʩʷ ʚʜʦʣʴ ʦʩʠ ʭ 
ʟʘʨʷʜʘ. ʊʦʛʜʘ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʤʘʩʩʘ ʦʢʘʟʳʚʘʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʛʝʦʤʝʪʨʠ-

ʯʝʩʢʦʛʦ ʫʩʨʝʜʥʝʥʠʷ ʪʦʡ ʞʝ ʩʘʤʦʡ ʘʥʠʟʦʪʨʦʧʠʠ, ʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ 

ʠʤʝʝʪ ʯʠʩʪʦ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚ ʧʨʠʨʦʜʝ 

ʩʫʱʝʩʪʚʫʝʪ ʪʦʣʴʢʦ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ, ʜʚʠʞʝʥʠʝ ʢʦʪʦʨʦʛʦ ʩʦʧʨʦʚʦʞ-

ʜʘʝʪʩʷ ʘʥʠʟʦʪʨʦʧʠʝʡ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ. ʄʘʪʝʨʠʷ ʞʝ ʦʙʣʘʜʘʝʪ ʩʚʦʡʩʪ-

ʚʦʤ ʨʘʟʥʦʨʦʜʥʦʛʦ ʫʩʨʝʜʥʝʥʠʷ ʵʪʦʡ ʘʥʠʟʦʪʨʦʧʠʠ: ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ, ʛʝʦ-

ʤʝʪʨʠʯʝʩʢʦʛʦ, ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʠ ʪ.ʜ., ʧʨʠʯʝʤ ʢʘʞʜʦʝ ʫʩʨʝʜʥʝʥʠʝ ʧʨʠ-

ʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʤʘʛʥʠʪʥʦʛʦ, ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʠ, ʚʝʨʦʷʪʥʦ, ʜʨʫʛʠʭ ï 

ʝʱʝ ʥʝ ʦʪʢʨʳʪʳʭ ʧʦʣʝʡ, ʢʦʪʦʨʳʝ ʟʘʚʝʜʦʤʦ ʠʤʝʶʪ ʯʠʩʪʦ ʵʣʝʢʪʨʠʯʝʩʢʦʝ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ. ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʛʨʘʚʠʪʘʮʠʠ ʩʦʛʣʘʩʥʦ (5) ʢʘʞʫʱʝʝʩʷ 

ʫʩʢʦʨʝʥʠʝ ʜʚʠʞʝʥʠʷ ʩʪʝʨʞʥʷ ʩʦʩʪʘʚʠʪ 

 

              )/1(/2)/()( 222

1212 cvtcvttvvʘ ,               (21) 

 

ʛʜʝ 12 ttt . 
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 ʕʪʦ ʢʘʞʫʱʝʝʩʷ ʫʩʢʦʨʝʥʠʝ (ʟʘʤʝʜʣʝʥʠʝ) ʜʦʣʞʥʦ ʧʦʨʦʞʜʘʪʴʩʷ 

ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ Gɻ4  ʢʘʞʫʱʝʛʦʩʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʢʦʪʦʨʦʝ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʜʦʣʞʥʦ ʧʦʨʦʞʜʘʪʴʩʷ ʘʥʠʟʦʪʨʦʧʠʝʡ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ. 

 ʇʦʵʪʦʤʫ ʯʪʦʙʳ ʧʨʠʜʘʪʴ (21) ʨʘʟʤʝʨʥʦʩʪʴ ɻ, ʥʘʜʦ ʜʦʤʥʦʞʠʪʴ 

ʦʙʝ ʯʘʩʪʠ (21) ʥʘ GD 4/ , ʛʜʝ G ï ʥʴʶʪʦʥʦʚʩʢʘʷ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ 

ʧʦʩʪʦʷʥʥʘʷ, ʪʦʛʜʘ ʧʦʣʫʯʠʤ  
 

      GcvcDvGctʘDɻ 4)/1(/42/ 2222
,       (21ʘ) 

 

ʛʜʝ-ʣʠʙʦ ʟʥʘʢ ɻ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʥʘʢʘ D ʦʟʥʘʯʘʝʪ ʪʦ ʪʷʛʦʪʝʥʠʝ, ʪʦ ʦʪ-

ʪʘʣʢʠʚʘʥʠʝ, ʣʠʙʦ ɻ ʚʩʝʛʜʘ ʦʪʨʠʮʘʪʝʣʴʥʦ, ʝʩʣʠ ʟʥʘʢ D ʥʠʚʝʣʠʨʫʝʪʩʷ ʩʦ-

ʦʪʚʝʪʩʪʚʫʶʱʠʤ ʟʥʘʢʦʤ ʨʘʜʠʢʘʣʘ. 

 ʇʨʠ ʵʪʦʤ ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʣʶʙʦʛʦ ʧʦʣʷ dsdqD / , 

dsdmɻ /  ʠ ʩʬʝʨʠʯʝʩʢʠ ʩʠʤʤʝʪʨʠʯʥʦʛʦ ʧʦʣʷ, ʚ ʯʘʩʪʥʦʩʪʠ, 
24/ rqD , 

24/ rmɻ , ʪʦ ʠʟ (21ʘ) ʩʣʝʜʫʝʪ 
 

                          Gcvcqvm 4)/1(/ 2222
,                         (21ʙ) 

 

ʛʜʝ ʟʥʘʢ ʤʘʩʩʳ ʚ ʧʨʠʥʮʠʧʝ ʤʦʞʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʟʥʘʢʘ ʜʚʠʞʫʱʝʛʦʩʷ ʟʘʨʷ-

ʜʘ. 

 ʊʦʛʜʘ ʚ ʩʣʫʯʘʝ 0q  ʧʦʣʫʯʘʝʤ 0m , ʪ.ʝ. ʘʥʪʠʚʝʱʝʩʪʚʦ. 

 ɸ. ʕʡʥʰʪʝʡʥ, ʤʝʯʪʘʚʰʠʡ ʦʙ ʦʙʱʝʡ ʪʝʦʨʠʠ ʧʦʣʷ, ʧʨʦʰʝʣ ʤʠʤʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʚʝʩʪʠ ʛʨʘʚʠʪʘʮʠʶ ʠʟ ʵʣʝʢʪʨʦʤʘʛʥʝʪʠʟʤʘ, ʘ ʤʘʩʩʫ ʠʟ 

ʜʚʠʞʝʥʠʷ ʟʘʨʷʜʘ, ʧʦʩʢʦʣʴʢʫ ʝʛʦ ʘʙʩʪʨʘʢʪʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʦʦʨʜʠʥʘʪ 

(1) ʥʝ ʩʦʜʝʨʞʘʪ ʠ ʥʘʤʝʢʘ ʥʘ ʘʥʠʟʦʪʨʦʧʠʶ ʧʦʣʷ, ʢʦʪʦʨʘʷ ʧʨʠʚʦʜʠʪ ʢ (21). 

 ʀʟ (21ʙ) ʜʣʷ ʵʣʝʢʪʨʦʥʘ qGmcvcv /4)/1(/ 2222
 

2210 , ʪʘʢ ʯʪʦ ʤʘʩʩʦʦʙʨʘʟʫʶʱʘʷ ʩʢʦʨʦʩʪʴ ʜʚʠʞʝʥʠʷ ʟʘʨʷʜʘ ʵʣʝʢʪʨʦʥʘ 

ʠʤʝʝʪ ʧʦʨʷʜʦʢ ʩv 1110 . 

 ʈʘʩʩʤʦʪʨʠʤ ʪʝʧʝʨʴ ʘʢʪʫʘʣʴʥʦʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʠʥʮʠʧʘ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦʩʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʘʩʩ, ʜʚʠʞʫʱʠʭʩʷ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʩʢʦʨʦ-

ʩʪʷʤʠ v ʚʜʦʣʴ ʦʩʠ ʭ. ʇʦʩʢʦʣʴʢʫ ʧʨʠ ʵʪʦʤ ʩʥʘʯʘʣʘ ʧʨʦʠʩʭʦʜʠʪ ʦʪʨʘʞʝ-

ʥʠʝ ʧʦʣʷ ʜʚʠʞʫʱʝʛʦʩʷ ʠʩʪʦʯʥʠʢʘ ʚ ʩʨʝʜʝ, ʘ ʟʘʪʝʤ ʦʪʨʘʞʝʥʠʝ ʜʚʠʞʫ-

ʱʠʤʩʷ ʧʨʠʝʤʥʠʢʦʤ ʧʦʣʷ, ʦʪʨʘʞʝʥʥʦʛʦ ʩʨʝʜʦʡ, ʪʦ ʩʦʛʣʘʩʥʦ (20) 
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ʂʘʢ ʠ ʩʣʝʜʦʚʘʣʦ ʦʞʠʜʘʪʴ, ʧʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʩʦʚʝʨʰʝʥʥʦ 

ʘʥʘʣʦʛʠʯʝʥ (18ʘ) ʜʣʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʜʚʠʞʫʱʠʭʩʷ ʟʘʨʷʜʦʚ, ʭʦʪʷ 
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ʬʦʨʤʘʣʴʥʦ ʧʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʢʦʦʨʜʠʥʘʪʥʦʡ ʩʠʩʪʝʤʳ ʥʝʧʦʜʚʠʞʥʦʛʦ ʥʘ-

ʙʣʶʜʘʪʝʣʷ, ʠʤʝʶʱʝʛʦ ʜʝʣʦ ʩ 
'
ɻ, ʢ ʢʦʦʨʜʠʥʘʪʥʦʡ ʩʠʩʪʝʤʝ ʤʘʩʩ, ʦʪʥʦ-

ʩʷʱʠʭʩʷ ʢ 
''
ɻ, ʧʨʠʰʣʦʩʴ ʙʳ ʚ ʦʪʣʠʯʠʝ ʦʪ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʧʨʠʤʝ-

ʥʠʪʴ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʫʩʨʝʜʥʝʥʠʝ ʘʥʠʟʦʪʨʦʧʠʠ ʢʦʦʨʜʠʥʘʪ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ 

22''' /1 cvɻɻ yy
 ʠʤʝʝʤ ./1 22''' cvdxdx  ʂʦʥʝʯʥʦ, ʠʛʨʳ ʩ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ ʢʦʦʨʜʠʥʘʪ ï ʵʪʦ ʚʩʝʛʦ ʣʠʰʴ ʨʝʣʷʪʠʚʠʩʪʩʢʠʝ ʠʛʨʳ, 

ʧʦʩʢʦʣʴʢʫ ʚ ʬʠʟʠʯʝʩʢʦʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʥʝ ʧʨʠʜʫ-

ʤʘʥʥʳʝ ʥʘʤʠ ʢʦʦʨʜʠʥʘʪʳ, ʘ ʧʦʣʷ. ʆʙ ʵʪʦʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʪʨʫʜʥʦʩʪʠ 

ʦʙʲʷʩʥʝʥʠʷ ʯʝʨʝʟ ʢʦʦʨʜʠʥʘʪʳ 
22'''

/1 cvɻɻ xx , ʢʦʛʜʘ 

22'''''' /1/ cvdzdydzdy , ʥʦ ʪʝʤ ʥʝ ʤʝʥʝʝ, ʧʦʩʢʦʣʴʢʫ ʠʟ (22) ʜʣʷ 

ʚʩʪʨʝʯʥʦʛʦ ʜʚʠʞʝʥʠʷ ʤʘʩʩ ʩ ʨʘʟʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ 1v  ʠ 2v  ʩʣʝʜʫʝʪ 

)/1)(/1( 22

2

22

1

'' cvcvɻɻ yy
, ʛʜʝ 

'''''' / dzdxdmɻy  ʠ 

dzdxdmɻy / , ʪʦ ʧʦʣʫʯʘʝʤ ʦʪʣʠʯʥʦʝ ʦʪ ʨʝʣʷʪʠʚʠʩʪʩʢʦʛʦ, ʥʦ ʭʘʨʘʢ-

ʪʝʨʥʦʝ ʜʣʷ ʛʨʘʚʠʪʘʮʠʠ ʢʘʞʫʱʝʝʩʷ ʩʣʦʞʝʥʠʝ ʩʢʦʨʦʩʪʝʡ 

 

               )/1)(/1(//
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2
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121 cvcvvv                      (23) 

 

ʛʜʝ 21/ vvdtdx . 

 ʀʟ (23) ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʨʘʚʝʥʩʪʚʝ ʦʜʥʦʡ ʠʟ ʩʢʦʨʦʩʪʝʡ 1v , 2v  

ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʩʫʤʤʘʨʥʘʷ ʢʘʞʫʱʘʷʩʷ ʩʢʦʨʦʩʪʴ ʨʘʚʥʘ ʙʝʩʢʦʥʝʯʥʦʩʪʠ, ʘ 

ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʝʩʣʠ ʧʨʠ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʚ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʝ ʩv  ʝʩʪʴ 

ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʚʦʣʥ, ʪʦ ʚ ʛʨʘʚʠʪʘʮʠʠ 

v  ʜʦʣʞʥʘ ʙʳʪʴ ʩʢʦʨʦʩʪʴʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ 

ʚʦʣʥ, ʢʦʪʦʨʳʝ ʚ ʧʦʜʦʙʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʩʪʦ ʥʝ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ. ʊʘ-

ʢʠʤ ʦʙʨʘʟʦʤ, ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ ï ʵʪʦ ʪʦʞʝ ʦʜʠʥ ʠʟ ʤʠʬʦʚ ʆʊʆ [4], 

ʨʦʜʠʚʰʠʡʩʷ ʥʘ ʙʘʟʝ ʝʜʠʥʦʛʦ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʫʩʨʝʜʥʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʢʘʢ 

ʜʣʷ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ, ʪʘʢ ʠ ʜʣʷ ʛʨʘʚʠʪʘʮʠʠ, ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʪʝʦʨʠʠ 

ʕʡʥʰʪʝʡʥʘ. 

 

                ʄʀʌ ɺʆʉʔʄʆʁ: ʇʈʀʅʎʀʇ ʆʊʅʆʉʀʊɽʃʔʅʆʉʊʀ 

 

 ɺʩʝ ʙʝʜʳ ʨʝʣʷʪʠʚʠʟʤʘ ʧʦ ʩʫʱʝʩʪʚʫ ʧʨʦʠʩʪʝʢʘʶʪ ʠʟ ʥʝʚʝʨʥʦʡ 

ʪʨʘʢʪʦʚʢʠ ʧʨʠʥʮʠʧʘ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʩʚʦʜʠʪʩʷ ʢ ʠʥʚʘʨʠʘʥʪʥʦ-

ʩʪʠ ʫʨʘʚʥʝʥʠʡ ʬʠʟʠʢʠ ʢ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ ʛʘʣʠʣʝʝʚʳʭ ʢʦʦʨʜʠʥʘʪ. ɺ 
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ʵʪʦʤ ʩʚʝʜʝʥʠʠ ʩʦʜʝʨʞʠʪʩʷ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʜʚʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʝʨʝ-

ʜʝʨʞʢʠ. ɺʦ-ʧʝʨʚʳʭ, ʢʘʢ ʦʪʤʝʯʘʣʦʩʴ, ʬʠʟʠʯʝʩʢʦʤʫ ʢʦʥʪʨʦʣʶ (ʠʟʤʝʨʝ-

ʥʠʶ) ʧʦʜʜʘʁ ʪʩʷ ʪʦʣʴʢʦ ʨʝʰʝʥʠʷ ʪʘʢʠʭ ʫʨʘʚʥʝʥʠʡ, ʘ ʥʝ ʩʘʤʠ ʫʨʘʚʥʝʥʠʷ, 

ʥʝʦʜʥʦʟʥʘʯʥʦ ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʚʦʠʤʠ ʨʝʰʝʥʠʷʤʠ, ʠʙʦ ʨʘʟʣʠʯʥʳʝ ʫʨʘʚʥʝ-

ʥʠʷ ʤʦʛʫʪ ʠʤʝʪʴ ʦʜʠʥʘʢʦʚʳʝ ʨʝʰʝʥʠʷ, ʘ ʦʜʥʦ ʠ ʪʦ ʞʝ ʫʨʘʚʥʝʥʠʝ ʤʦʞʝʪ 

ʠʤʝʪʴ ʥʝʩʢʦʣʴʢʦ ʨʝʰʝʥʠʡ, ʠʟ ʢʦʪʦʨʳʭ ʪʦʣʴʢʦ ʯʘʩʪʴ ʠʤʝʝʪ ʬʠʟʠʯʝʩʢʠʡ 

ʩʤʳʩʣ, ʠ ʧʦʵʪʦʤʫ ʪʦ, ʯʪʦ ʩʧʨʘʚʝʜʣʠʚʦ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʨʝʰʝʥʠʷʤ, ʥʝ 

ʦʙʷʟʘʪʝʣʴʥʦ ʩʧʨʘʚʝʜʣʠʚʦ ʚ ʦʪʥʦʰʝʥʠʠ ʫʨʘʚʥʝʥʠʡ ʠ ʥʘʦʙʦʨʦʪ. ɺʦ-

ʚʪʦʨʳʭ, ʠʥʚʘʨʠʘʥʪʥʦʩʪʴ (ʪ.ʝ. ʦʜʠʥʘʢʦʚʦʩʪʴ ʨʝʰʝʥʠʡ) ʫʨʘʚʥʝʥʠʡ ʚʥʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʚʠʞʝʥʠʷ ʥʘʙʣʶʜʘʪʝʣʷ ʷʚʣʷʝʪʩʷ ʥʝʧʦʤʝʨʥʦʡ, ʠʙʦ, ʩ ʦʜ-

ʥʦʡ ʩʪʦʨʦʥʳ, ʦʙʲʝʢʪʠʚʥʳʡ ʬʠʟʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ ʙʝʟʨʘʟʣʠʯʝʥ ʥʝ ʪʦʣʴʢʦ ʢ 

ʪʦʯʢʘʤ ʟʨʝʥʠʷ, ʥʦ ʠ ʢ ʟʘʙʣʫʞʜʝʥʠʷʤ ʥʘʙʣʶʜʘʪʝʣʝʡ, ʘ, ʩ ʜʨʫʛʦʡ ï ʥʠʢʘ-

ʢʠʝ ʠʟʤʝʨʝʥʠʷ ʥʝ ʚʳ̫ ʚʷʪ ʟʘʙʣʫʞʜʝʥʠʡ ʥʘʙʣʶʜʘʪʝʣʷ, ʝʩʣʠ ʧʦʩʣʝʜʥʠʝ 

ʦʜʠʥʘʢʦʚʳ ʢʘʢ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʠʟʤʝʨʷʝʤʦʡ, ʪʘʢ ʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʦ-

ʪʠʚʦʜʝʡʩʪʚʫʶʱʝʡ ʩʠʣʘʤ. 

 ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʝʩʣʠ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʜʚʠʞʝʥʠʠ ʥʘʙʣʶʜʘʪʝʣʷ 

ʠʟʤʝʨʷʝʤʘʷ ʩʠʣʘ, ʩ ʝʛʦ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʠʟʤʝʥʷʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʥʦʝ ʯʠʩʣʦ 

ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʦʯʢʦʡ ʟʨʝʥʠʷ ʥʝʧʦʜʚʠʞʥʦʛʦ ʥʘʙʣʶʜʘʪʝʣʷ, ʪʦ ʚʦ 

ʩʪʦʣʴʢʦ ʞʝ ʨʘʟ ʠʟʤʝʥʷʝʪʩʷ ʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʧʨʠʙʦʨʘ, ʯʪʦ ʥʝ ʠʟʤʝʥʷʝʪ ʝʛʦ ʧʦʢʘʟʘʥʠʡ ʩ ʣʶʙʦʡ, ʧʫʩʪʴ ʜʘʞʝ ʦʰʠʙʦʯʥʦʡ 

ʪʦʯʢʠ ʟʨʝʥʠʷ. ʇʦʩʣʝʜʥʝʝ, ʧʨʘʚʜʘ, ʧʦʜʨʘʟʫʤʝʚʘʝʪ, ʯʪʦ ʩʪʝʧʝʥʴ ʦʰʠʙʦʯ-

ʥʦʩʪʠ ʬʠʟʠʯʝʩʢʦʡ ʪʝʦʨʠʠ ʦʜʠʥʘʢʦʚʘ ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʶʱʠʭ 

ʩʠʣ ʣʶʙʦʡ ʧʨʠʨʦʜʳ. ɺʩʝ ʵʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩ ʧʦʟʠʮʠʡ ʠʩʪʠʥʥʦʛʦ ʧʨʠʥ-

ʮʠʧʘ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʚʧʦʣʥʝ ʧʨʠʝʤʣʝʤʘ ʬʠʟʠʯʝʩʢʘʷ ʪʝʦʨʠʷ, ʢʦʪʦʨʘʷ 

ʜʘʝʪ ʨʘʟʣʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʩʠʣʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʝʧʦʜʚʠʞʥʦʛʦ ʠ ʜʚʠʞʫ-

ʱʝʛʦʩʷ ʥʘʙʣʶʜʘʪʝʣʝʡ, ʪ.ʝ. ʝʝ ʫʨʘʚʥʝʥʠʷ ʥʝ ʠʥʚʘʨʠʘʥʪʥʳ ʢ ʧʨʝʦʙʨʘʟʦʚʘ-

ʥʠʷʤ ʢʦʦʨʜʠʥʘʪ, ʣʠʰʴ ʙʳ ʵʪʠ ʨʘʟʣʠʯʠʷ ʙʳʣʠ ʦʜʠʥʘʢʦʚʳ ʜʣʷ ʩʠʣ ʣʶʙʦʡ 

ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ. 

 ɼʘ ʠ ʦʙʳʜʝʥʥʳʡ ʟʜʨʘʚʳʡ ʩʤʳʩʣ ʧʦʜʩʢʘʟʳʚʘʝʪ, ʯʪʦ ʨʝʣʷʪʠʚʠʩʪ-

ʩʢʘʷ ʠʥʚʘʨʠʘʥʪʥʦʩʪʴ, ʪ.ʝ. ʪʨʝʙʦʚʘʥʠʝ ʨʘʚʥʦʧʨʘʚʠʷ ʥʘʙʣʶʜʘʪʝʣʝʡ, ʬʠʟʠ-

ʯʝʩʢʠ ʥʝʧʨʘʚʦʤʝʨʥʘ, ʧʦʩʢʦʣʴʢʫ ʣʠʰʴ ʪʦʪ ʠʟ ʥʠʭ, ʢʦʪʦʨʳʡ ʩʚʷʟʘʥ ʩ ʠʟʫ-

ʯʘʝʤʳʤ ʦʙʲʝʢʪʦʤ (ʠ ʚ ʨʦʣʠ ʢʦʪʦʨʦʛʦ ʧʦ ʩʫʱʝʩʪʚʫ ʚʳʩʪʫʧʘʝʪ ʠʟʤʝʨʠ-

ʪʝʣʴʥʳʡ ʧʨʠʙʦʨ), ʥʘʭʦʜʠʪʩʷ ʚ ʘʜʝʢʚʘʪʥʳʭ ʟʘʜʘʯʝ ʫʩʣʦʚʠʷʭ, ʘ ʚʩʝ ʜʨʫʛʠʝ 

ʥʘʙʣʶʜʘʪʝʣʠ ʚʳʩʪʫʧʘʶʪ ʚ ʨʦʣʠ ʟʝʚʘʢ, ʚʧʝʯʘʪʣʝʥʠʷ ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʥʝ 

ʠʤʝʪʴ ʥʠʢʘʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʢ ʨʝʘʣʴʥʦʤʫ ʧʦʚʝʜʝʥʠʶ ʠʟʫʯʘʝʤʦʛʦ ʦʙʲʝʢʪʘ 

ʠ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ ʥʠʢʘʢ ʥʘ ʥʝʤ ʥʝ ʩʢʘʟʳʚʘʶʪʩʷ. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʬʠʟʠʯʝ-

ʩʢʠ ʦʧʨʘʚʜʘʥʘ ʣʠʰʴ ʪʘ ʝʜʠʥʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ ʦʪʩʯʝʪʘ, ʚ ʢʦʪʦʨʦʡ ʨʘʩ-

ʩʤʘʪʨʠʚʘʝʤʳʡ ʧʨʦʮʝʩʩ ʠʤʝʝʪ ʨʝʘʣʴʥʳʡ ʬʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ, ʧʨʠʯʝʤ ʵʪʦ 

ʦʪʥʦʩʠʪʩʷ ʠ ʢʦ ʚʩʝʤ ʧʨʦʤʝʞʫʪʦʯʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ, ʘ ʥʝ ʪʦʣʴʢʦ ʢ 

ʢʦʥʝʯʥʦʤʫ ʨʝʟʫʣʴʪʘʪʫ. 

 ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʝʩʣʠ ʧʘʨʘʣʣʝʣʴʥʦ ʜʚʠʞʫʱʠʝʩʷ ʟʘʨʷʜʳ ʩʦʛʣʘʩʥʦ 

ʩʠʣʝ ʃʦʨʝʥʮʘ ʦʩʣʘʙʣʷʶʪ ʩʚʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚ )/1( 22 cv  ʨʘʟ ʩ ʪʦʯ-

ʢʠ ʟʨʝʥʠʷ ʥʝʧʦʜʚʠʞʥʦʛʦ ʥʘʙʣʶʜʘʪʝʣʷ, ʪʦ ʵʪʦ ʧʨʦʩʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʨʝʣʷ-

ʪʠʚʠʩʪʩʢʘʷ ʠʥʚʘʨʠʘʥʪʥʦʩʪʴ ʫʨʘʚʥʝʥʠʡ ʬʠʟʠʢʠ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʟʘʢʦʥ 
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ʂʫʣʦʥʘ) ʢ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ ʢʦʦʨʜʠʥʘʪ ʚʦʚʩʝ ʥʝ ʠʤʝʝʪ ʤʝʩʪʘ, ʘ ʠʤʝʝʪ 

ʤʝʩʪʦ ʠʥʚʘʨʠʘʥʪʥʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʚʳʪʝʢʘʶʱʘʷ ʠʟ ʬʠ-

ʟʠʯʝʩʢʦʛʦ (ʛʘʣʠʣʝʝʚʘ) ʧʨʠʥʮʠʧʘ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʠʙʦ ʧʨʫʞʠʥʘ ʜʚʠʞʫ-

ʱʝʛʦʩʷ ʜʠʥʘʤʦʤʝʪʨʘ, ʠʟʤʝʨʷʶʱʝʛʦ ʵʪʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʪʘʢʞʝ ʦʩʣʘʙʝʚʘ-

ʝʪ ʚ )/1( 22 cv , ʧʦʩʢʦʣʴʢʫ ʝʝ ʞʝʩʪʢʦʩʪʴ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʤʝʞʤʦʣʝʢʫ-

ʣʷʨʥʳʤ ʩʮʝʧʣʝʥʠʝʤ, ʠʤʝʝʪ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. 

 ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʧʦʢʘʟʘʥʠʷ ʜʠʥʘʤʦʤʝʪʨʘ ʦʜʠʥʘʢʦʚʳ ʢʘʢ ʚ ʧʦʢʦʝ 

ʩʠʩʪʝʤʳ, ʪʘʢ ʠ ʧʨʠ ʝʝ ʜʚʠʞʝʥʠʠ, ʘ ʵʪʦ ʠ ʝʩʪʴ ʛʘʣʠʣʝʝʚʘ ʠʥʚʘʨʠʘʥʪʥʦʩʪʴ 

ʠʟʤʝʨʝʥʠʡ ʙʝʟ ʚʩʷʢʠʭ ʨʝʣʷʪʠʚʠʩʪʩʢʠʭ ʬʦʢʫʩʦʚ ʩ ʤʘʩʩʦʡ ʠ ʟʘʨʷʜʦʤ (ʧʦ-

ʣʝʤ). 

 ʈʝʣʷʪʠʚʠʩʪʳ ʞʝ ʥʠʢʘʢ ʥʝ ʭʦʪʷʪ ʧʦʥʷʪʴ, ʯʪʦ ʧʦʢʘʟʘʥʠʷ ʧʨʠʙʦʨʦʚ 

ʵʪʦ ʥʝ ʠʩʪʠʥʘ ʚ ʧʦʩʣʝʜʥʝʡ ʠʥʩʪʘʥʮʠʠ, ʘ ʠʥʬʦʨʤʘʮʠʷ, ʠʩʢʘʞʝʥʥʘʷ ʫʩʣʦ-

ʚʠʷʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘ (ʜʚʠʞʝʥʠʝʤ). 

 ʇʦʵʪʦʤʫ, ʠʩʭʦʜʷ ʠʟ ʙʝʟʫʧʨʝʯʥʦʩʪʠ ʧʦʢʘʟʘʥʠʡ ʜʠʥʘʤʦʤʝʪʨʘ, ʥʝ 

ʟʘʚʠʩʷʱʠʭ ʦʪ ʩʠʩʪʝʤʳ ʦʪʩʯʝʪʘ, ʦʥʠ ʧʳʪʘʶʪʩʷ ʩʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʦʯʝʚʠʜ-

ʥʳʝ ʥʘʨʫʰʝʥʠʷ ʩʚʦʝʡ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ ʞʫʣʴʥʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ 

ʤʘʩʩʳ ʠ ʧʦʣʷ ʟʘʨʷʜʘ ï ʞʫʣʴʥʠʯʝʩʢʠʤʠ, ʧʦʩʢʦʣʴʢʫ ʥʠ ʤʘʩʩʘ, ʥʠ ʟʘʨʷʜ ʥʝ 

ʷʚʣʷʶʪʩʷ ʢʦʦʨʜʠʥʘʪʘʤʠ ʠ ʧʦʜʩʦʚʳʚʘʶʪʩʷ ʠʩʧʦʜʚʦʣʴ, ʨʘʟ ʠʟʤʝʥʝʥʠʷ 

ʢʦʦʨʜʠʥʘʪ ʚʦʧʨʝʢʠ ʟʘʚʝʨʝʥʠʷʤ ʥʝ ʭʚʘʪʘʝʪ ʜʣʷ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ. 

 ʆʜʥʘʢʦ ʛʣʘʚʥʳʡ ʛʨʝʭ ʨʝʣʷʪʠʚʠʟʤʘ ʩʦʩʪʦʠʪ ʚ ʦʪʢʘʟʝ ʦʪ ʵʬʠʨʘ, 

ʪ.ʝ. ʤʘʪʝʨʠʘʣʴʥʦʡ ʩʨʝʜʳ, ʧʦʩʨʝʜʩʪʚʦʤ ʢʦʪʦʨʦʡ ʨʝʘʣʠʟʫʶʪʩʷ ʬʠʟʠʯʝʩʢʠʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʦʛʦ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʦʢʘʟʘʣʘʩʴ ʚ 

ʦʯʝʚʠʜʥʦʤ ʧʨʦʪʠʚʦʨʝʯʠʠ, ʚʦ-ʧʝʨʚʳʭ, ʩ ʧʨʠʥʮʠʧʦʤ ʙʣʠʟʢʦʜʝʡʩʪʚʠʷ ʠ, 

ʚʦ-ʚʪʦʨʳʭ, ʩ ʢʣʘʩʩʠʯʝʩʢʠʤ ʧʨʠʥʮʠʧʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ. ʇʝʨʚʦʝ ʧʨʦ-

ʠʟʦʰʣʦ ʧʦʪʦʤʫ, ʯʪʦ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʚʨrʚʘʣʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʟ 

ʬʠʟʠʯʝʩʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʧʝʨʝʥʝʩʣʘ ʠʭ ʚ ʩʬʝʨʫ ʘʙʩʪʨʘʢʪʥʦ-

ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʦʪʩʯʝʪʘ, ʟʘʤʝʥʠʚ ʬʠʟʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʘʙʩʪʨʘʢʪ-

ʥʦʡ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʴʶ. ɺʪʦʨʦʝ ï ʚʩʣʝʜʩʪʚʠʝ ʦʪʨʠʮʘʥʠʷ ʉʊʆ ʘʙʩʦ-

ʣʶʪʥʦʛʦ ʜʚʠʞʝʥʠʷ. ʀʥʦʛʜʘ ʤʦʞʥʦ ʩʣʳʰʘʪʴ, ʯʪʦ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ-

ʩʪʠ ʩʦʚʤʝʩʪʠʤʘ ʩ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʵʬʠʨʘ, ʥʦ ʦʥ ʝʡ ʧʨʦʩʪʦ ʥʝ ʥʫʞʝʥ. ʏʪʦ 

ʥʝ ʥʫʞʝʥ ï ʚʝʨʥʦ, ʥʦ ʯʪʦ ʩʦʚʤʝʩʪʠʤʘ ï ʵʪʦ ʟʘʙʣʫʞʜʝʥʠʝ. 

 ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʝʩʣʠ ʜʦʧʫʩʪʠʪʴ ʧʘʨʘʣʣʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʩ ʦʜʠ-

ʥʘʢʦʚʦʡ ʩʢʦʨʦʩʪʴʶ v ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʬʠʨʘ ʜʚʫʭ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʟʘʨʷʜʦʚ, ʪʦ ʩʦʛʣʘʩʥʦ ʉʊʆ ʧʨʠ ʨʘʩʧʦʣʦʞʝʥʠʠ ʟʘʨʷʜʦʚ 

ʚʜʦʣʴ ʣʠʥʠʠ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʦʡ ʚʝʢʪʦʨʫ ʩʢʦʨʦʩʪʠ, ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʩʦʛʣʘʩʥʦ ʩʠʣʝ ʃʦʨʝʥʮʘ ʦʩʣʘʙʝʚʘʝʪ ʚ 
22 /1 cv  ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ v = 

0, ʢʦʛʜʘ ʙʳ ʜʝʡʩʪʚʦʚʘʣ ʟʘʢʦʥ ʂʫʣʦʥʘ, ʩʦʚʩʝʤ ʥʝ ʧʦʭʦʞʠʡ ʥʘ ʩʠʣʫ ʃʦ-

ʨʝʥʮʘ, ʯʪʦ ʧʨʦʪʠʚʦʨʝʯʠʪ ʦʙʲʷʚʣʝʥʥʦʤʫ ʉʊʆ ʧʨʠʥʮʠʧʫ ʦʪʥʦʩʠʪʝʣʴʥʦ-

ʩʪʠ, ʜʝʢʣʘʨʠʨʫʶʱʝʤʫ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʪʘʢʦʛʦ ʧʦʣʦʞʝʥʠʷ. ɺʝʜʴ ʚ ʘʙʩʦ-

ʣʶʪʥʦʤ ʜʚʠʞʝʥʠʠ ʟʘʨʷʜʦʚ ʩʠʣʘ ʃʦʨʝʥʮʘ ʜʦʣʞʥʘ ʙʳ ʩʦʛʣʘʩʥʦ ʉʊʆ ʧʨʝ-

ʚʨʘʱʘʪʴʩʷ ʚ ʟʘʢʦʥ ʂʫʣʦʥʘ ʠ ʥʝ ʟʘʚʠʩʝʪʴ ʦʪ ʩʢʦʨʦʩʪʠ ʵʪʦʛʦ ʜʚʠʞʝʥʠʷ. 

ɺʦʪ ʠ ʧʨʠʭʦʜʠʪʩʷ ʨʝʣʷʪʠʚʠʩʪʘʤ ʦʪʨʠʮʘʪʴ ʘʙʩʦʣʶʪʥʦʝ ʜʚʠʞʝʥʠʝ, ʯʪʦʙʳ 

ʥʝ ʢʦʥʬʣʠʢʪʦʚʘʪʴ ʩ ʧʨʠʥʮʠʧʦʤ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ. 
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 ɽʩʣʠ ʞʝ ʠʩʭʦʜʠʪʴ ʠʟ ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʧʨʠʥʮʠʧʘ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, 

ʪʦ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʠʡ ʵʬʠʨ ʥʝ ʙʫʜʝʪ ʧʨʦʷʚʣʷʪʴ ʩʝʙʷ ʚ ʨʘʚʥʦʤʝʨʥʳʭ 

ʜʚʠʞʝʥʠʷʭ ʟʘʨʷʜʦʚ ʠ ʤʘʩʩ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʜʚʠʞʝʥʠʷ 

ʢʘʢ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ, ʪʘʢ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʙʫʜʫʪ 

ʠʟʤʝʥʷʪʴʩʷ, ʚʦ-ʧʝʨʚʳʭ, ʦʜʠʥʘʢʦʚʦ ʚʦ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʯʪʦʙʳ ʥʝ 

ʦ ʫɦɦ ʘʪʴ ʧʦʚʦʨʦʪʦʚ ʩʠʩʪʝʤʳ, ʠ, ʚʦ-ʚʪʦʨʳʭ, ʦʜʠʥʘʢʦʚʦ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪ-

ʚʠʡ ʣʶʙʦʡ ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ, ʜʘʙʳ ʠʭ ʧʦʜʜʘʶʱʠʝʩʷ ʠʟʤʝʨʝʥʠʶ ʦʪ-

ʥʦʝhʥʠʝ ʥʝ ʠʟʤʝʥʷʣʦʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʘʙʩʦʣʶʪʥʳʤ ʧʦʢʦʝʤ. 

 ʕʪʠʤ ʪʨʝʙʦʚʘʥʠʷʤ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʪʦʣʴʢʦ ʪʘ ʤʝ-

ʪʦʜʦʣʦʛʠʷ, ʢʦʪʦʨʫʶ ʤʳ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʷʝʤ ʟʜʝʩʴ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ-

ʩʪʠ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʩʦʛʣʘʩʥʦ (18ʘ) ʠ (22) ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʠ ʛʨʘʚʠʪʘʮʠʦʥ-

ʥʳʝ ʧʦʣʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʦʩʣʘʙʝʚʘʶʪ ʚ 
22 /1 cv  ʨʘʟ, ʧʨʠʯʝʤ ʦʜʠʥʘʢʦʚʦ 

ʚʦ ʚʩʝʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʪʘʢ ʯʪʦ ʥʠʢʘʢʠʝ ʢʦʤʙʠʥʘʮʠʠ ʬʠʟʠʯʝʩʢʠ ʨʘʟʥʦ-

ʨʦʜʥʳʭ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʠ ʥʠʢʘʢʠʝ ʧʦʚʦʨʦʪʳ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʝ ʧʦʟʚʦʣʷʶʪ ʦʙʥʘʨʫʞʠʪʴ ʜʚʠʞʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʬʠ-

ʨʘ, ʘ ʵʪʦ ʠ ʝʩʪʴ ʬʠʟʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ. 

 ʀʟ ʥʝʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʨʘʩʯʝʪʘʭ ʘʙʩʦʣʶʪʥʦʝ ʜʚʠʞʝʥʠʝ, ʪ.ʝ. ʩʦ-

ʚʤʝʩʪʥʦʝ ʜʚʠʞʝʥʠʝ ʢʘʢ ʠʟʤʝʨʷʝʤʦʡ, ʪʘʢ ʠ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤ, ʤʦʞ-

ʥʦ ʠʛʥʦʨʠʨʦʚʘʪʴ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʪʦʣʴʢʦ ʜʚʠʞʝʥʠʝ ʠʟʤʝʨʷʝʤʦʡ 

ʩʠʩʪʝʤʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʟʤʝʨʠʪʝʣʴʥʦʡ (ʩʪʦʨʦʥʥʠʝ ʥʘʙʣʶʜʘʪʝʣʠ ʟʜʝʩʴ 

ʨʝʠhʪʝʣʴʥʦ ʥʝʧʨʠʯʝʤ). ʅʦ ʚʝʜʴ ʵʪʦ ʯʠʩʪʦ ʨʘʩʯʝʪʥʦʝ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ, ʘ 

ʥʝ ʬʠʟʠʯʝʩʢʦʝ ʫʪʚʝʨʞʜʝʥʠʝ! ʇʦʵʪʦʤʫ, ʧʨʠʜʘʚ ʝʤʫ ʩʪʘʪʫʩ ʬʠʟʠʯʝʩʢʦʛʦ 

ʧʨʠʥʮʠʧʘ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʪ.ʝ. ʘʙʩʦʣʶʪʠʟʠʨʦʚʘʚ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʴ, ʪʝʦ-

ʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʟʘʛʥʘʣʘ ʩʝʙʷ ʚ ʪʫʧʠʢ, ʧʦʨʦʜʠʚ ʩʠʩʪʝʤʫ ʚʟʘʠʤʦʩʚʷ-

ʟʘʥʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʤʠʬʦʚ, ʢʦʪʦʨʳʝ ʠʥʦʛʜʘ ʚʧʦʣʥʝ ʧʨʠʝʤʣʝʤʳ ʚ ʨʘʩ-

ʯʝʪʥʦʡ ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ, ʯʪʦ ʩʦʟʜʘʝʪ ʚʠʜʠʤʦʩʪʴ ʠʭ ʧʨʘʚʜʦʧʦʜʦ-

ʙʠʷ, ʥʦ ʧʝʨʝʚʦʨʘʯʠʚʘʶʪ ʦʙʲʝʢʪʠʚʥʫʶ ʨʝʘʣʴʥʦʩʪʴ ʩ ʥʦʛ ʥʘ ʛʦʣʦʚʫ. 

 ʂʩʪʘʪʠ ʛʦʚʦʨʷ, ʩʠʪʫʘʮʠʷ ʩ ʩʠʣʦʡ ʃʦʨʝʥʮʘ ʢʘʢ ʨʘʟ ʩʚʠʜʝʪʝʣʴʩʪ-

ʚʫʝʪ ʦ ʪʦʤ, ʯʪʦ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʠ ʥʝ ʠʥʚʘʨʠʘʥʪʥʘ ʢ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ ʢʦʦʨʜʠʥʘʪ ʙʝʟ ʬʦʢʫʩʦʚ ʩ ʟʘʨʷʜʦʤ ʠ ʝʛʦ ʧʦʣʝʤ, ʧʦ-

ʩʢʦʣʴʢʫ ʩʪʘʪʠʢʫ ʠ ʢʠʥʝʤʘʪʠʢʫ ʜʚʠʞʝʥʠʷ ʟʘʨʷʜʦʚ ʦʥʘ ʦʧʠʩʳʚʘʝʪ ʜʘʞʝ 

ʨʘʟʥʳʤ ʯʠʩʣʦʤ ʫʨʘʚʥʝʥʠʡ (ʟʘ ʩʯʝʪ ʫʨʘʚʥʝʥʠʡ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ, ʧʦʷʚ-

ʣʷʶʱʠʭʩʷ ʚ ʜʚʠʞʝʥʠʠ). 

 ɺʤʝʩʪʝ ʩ ʪʝʤ, ʵʪʘ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʚʧʦʣʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ 

ʢʣʘʩʩʠʯʝʩʢʦʤʫ ʧʨʠʥʮʠʧʫ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʧʦʩʢʦʣʴʢʫ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ 

ʥʝ ʙʫʜʝʪ ʬʠʢʩʠʨʦʚʘʪʴʩʷ ʩʠʥʭʨʦʥʥʦ ʜʚʠʞʫʱʠʤʩʷ ʵʪʘʣʦʥʦʤ. 

 

                ʄʀʌ ɼɽɺʗʊʓʁ: ʇʈʀʅʎʀʇ ʕʂɺʀɺɸʃɽʅʊʅʆʉʊʀ 

 

 ʇʨʠʥʮʠʧ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ, ʬʠʛʫʨʠʨʫʶʱʠʡ ʚ ʥʴʶʪʦʥʦʚʩʢʦʡ 

ʪʝʦʨʠʠ ʪʷʛʦʪʝʥʠʷ, ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʠ 

ʠʥʝʨʪʥʦʡ ʤʘʩʩ ʠʣʠ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʵʥʝʨʛʠʠ ʛʨʘʚʠʪʘʮʠʠ 

ʠ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʜʚʠʞʫʱʝʡʩʷ ʤʘʩʩʳ ʠ ʷʚʣʷʝʪʩʷ ʚʧʦʣʥʝ ʧʦʯʪʝʥ-

ʥʳʤ ʬʠʟʠʯʝʩʢʠʤ ʧʨʠʥʮʠʧʦʤ, ʪʘʢ ʯʪʦ ʩʣʦʚʦ çʤʠʬè ʦʪʥʦʩʠʪʩʷ ʥʝ ʢ ʥʝʤʫ, 
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ʘ ʢ ʝʛʦ ʨʝʣʷʪʠʚʠʩʪʩʢʦʡ ʪʨʘʢʪʦʚʢʝ, ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ ʆʊʆ. ʉʘʤ ʞʝ ʧʨʠʥ-

ʮʠʧ ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʧʨʦʠʩʪʝʢʘʝʪ ʭʦʪʷ ʙʳ ʠʟ ʪʦʛʦ ʬʘʢʪʘ, ʯʪʦ ʚ 

ʪʦʯʢʝ, ʦʪʩʪʦʷʱʝʡ ʥʘ r ʦʪ ʠʩʪʦʯʥʠʢʘ ʧʦʣʷ, ʥʴʶʪʦʥʦʚʩʢʠʡ ʛʨʘʚʠʪʘʮʠʦʥ-

ʥʳʡ ʧʦʪʝʥʮʠʘʣ 
 

                                             rGmV /2

0
                                              (24) 

 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʚʘʜʨʘʪ ʥʝʢʦʪʦʨʦʡ ʤʥʠʤʦʡ ʩʢʦʨʦʩʪʠ, ʨʘʚʥʳʡ ʧʦʣʦ-

ʚʠʥʝ ʢʚʘʜʨʘʪʘ ʨʝʘʣʴʥʦʡ ʩʢʦʨʦʩʪʠ v, ʢʦʪʦʨʫʶ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ ʧʨʠʙʨʝʣʘ 

ʙʳ ʤʘʩʩʘ 
0m , ʩʚʦʙʦʜʥʦ ʧʘʜʘʶʱʘʷ ʠʟ ʙʝʩʢʦʥʝʯʥʦʩʪʠ, ʪʘʢ ʯʪʦ 

2

00

2

0 2/ Vmvm . ʀʤʝʥʥʦ ʚ ʪʘʢʦʡ ʪʨʘʢʪʦʚʢʝ ʕʡʥʰʪʝʡʥ ʠʩʧʦʣʴʟʦʚʘʣ 

ʵʪʦʪ ʧʨʠʥʮʠʧ ʜʣʷ ʦʧʠʩʘʥʠʷ ʛʨʘʚʠʪʘʮʠʠ, ʚʚʝʜʷ ʣʠʰʴ ʧʦʧʨʘʚʢʫ ʥʘ ʨʦʩʪ 

0m  ʚ ʧʨʦʮʝʩʩʝ ʜʚʠʞʝʥʠʷ, ʪ.ʝ. ʠʩʧʦʣʴʟʫʷ ʥʝ ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ 

2/2

0vm , ʘ ʧʦʣʥʫʶ ʵʥʝʨʛʠʶ 
222

0 /1/ cvʩm , ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʤʠʬʦʚ ʉʊʆ. 

 ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʘʢʪʫʘʣʴʥʳʤ ʜʣʷ ʛʨʘʚʠʪʘʮʠʠ ʷʚʣʷʝʪʩʷ ʥʝ 

ʧʨʠʥʮʠʧ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ, ʘ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʦʪʝʥʮʠʘʣ 
2

0V  ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʢʚʘʜʨʘʪ ʥʝʢʦʪʦʨʦʡ ʩʢʦʨʦʩʪʠ ʠ ʧʦʪʦʤʫ ʧʦʜʯʠʥʷʝʪʩʷ ʦʙʱʝʤʫ ʜʣʷ ʩʢʦʨʦ-

ʩʪʝʡ ʧʨʘʚʠʣʫ ʦʪʨʘʞʝʥʠʷ (7). ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʧʨʦʙʥʦʝ ʪʝʣʦ 
0m , ʧʦʣʫʯʠʚ 

ʧʨʝʜʧʠʩʘʥʠʝ ʜʚʠʛʘʪʴʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 0V , ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʩʪʘʣʦ ʙʳ ʜʚʠ-

ʛʘʪʴʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ V, ʢʦʪʦʨʘʷ ʦʪʨʘʞʘʝʪʩʷ ʢʘʢ 0V , ʪ.ʝ. 

)/1/( 2222

0 cVVV , ʦʪʢʫʜʘ 

 

                                    )/1/( 22

0

2

0

2 cVVV .                                      (25) 

 

ʕʪʦ ʠ ʝʩʪʴ ʠʩʪʠʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʢʦʪʦʨʳʡ 

ʜʣʷ ʩʬʝʨʠʯʝʩʢʠ ʩʠʤʤʝʪʨʠʯʥʦʡ ʤʘʩʩʳ ʩ ʫʯʝʪʦʤ (24) ʠʤʝʝʪ ʚʠʜ 
 

                                 )/( 222 GmrcGmcV .                                  (26) 
 

 ʀʟ (26) ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʳʪʝʢʘʝʪ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʴ ʤʘʩʩʳ ʠ 

ʵʥʝʨʛʠʠ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʘʥʥʠʛʠʣʷʮʠʠ ʠʩʪʦʯʥʠʢʘ ʧʦʣʷ, ʪ.ʝ. ʧʨʠ 0r , 

ʦʥʦ ʜʘʝʪ 
22 cV , ʠʣʠ 

22 mcmVW . ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ (26) 

ʠʟʤʝʥʷʝʪ ʟʥʘʢ ʧʨʠ 
2

0 / cGmr , ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʝʨʝʭʦʜʫ ʦʪ ʧʨʠ-

ʪʷʞʝʥʠʷ ʢ ʦʪʪʘʣʢʠʚʘʥʠʶ ʠ ʥʘʦʙʦʨʦʪ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʚʙʣʠʟʠ ʦʯʝʥʴ 

ʧʣʦʪʥʳʭ ʠ ʤʘʩʩʠʚʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʪʝʣ, ʨʘʜʠʫʩ ʢʦʪʦʨʳʭ ʥʝʩʢʦʣʴʢʦ 

ʤʝʥɹh ʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʨʘʜʠʫʩʘ 0r , ʩʫʱʝʩʪʚʫʶʪ ʫʩʣʦʚʠʷ ʜʣʷ ʯʝʨʥʳʭ 
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ʜʳʨ, ʦʙʣʘʜʘʶʱʠʭ ʧʨʠ 
0rr  ʙʝʩʢʦʥʝʯʥʳʤ ʧʨʠʪʷʞʝʥʠʝʤ, ʧʦʛʣʦʱʘʶ-

ʱʠʤ ʜʘʞʝ ʩʚʝʪ. ʅʦ ʧʦ ʤʝʨʝ ʧʦʛʣʦʱʝʥʠʷ ʯʝʨʥʦʡ ʜʳʨʦʡ ʤʝʣʢʠʭ ʢʦʩʤʠʯʝ-

ʩʢʠʭ ʪʝʣ ʠ ʧʳʣʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʨʘʜʠʫʩ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʡ ʤʘʩʩʝ, 

ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʨʘʜʠʫʩʦʤ ʜʳʨʳ, ʧʦʩʢʦʣʴʢʫ ʧʦʩʣʝʜʥʠʡ ʨʘʩʪʝʪ ʤʝʜʣʝʥʥʝʝ 

(ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʦʨʥʶ ʢʫʙʠʯʝʩʢʦʤʫ ʠʟ ʤʘʩʩʳ). ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʠʩʪʝʤʘ 

ʪʝʨʷʝʪ ʫʩʪʦʡʯʠʚʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʠʟ-ʟʘ ʙʝʩʢʦʥʝʯʥʦʛʦ ʩʘʤʦʦʪʪʘʣʢʠʚʘʥʠʷ ʠ 

ʨʘʩʪʷʞʝʥʠʷ ʦʥʘ ʨʘʟʨʳʚʘʝʪʩʷ ʥʘ ʯʘʩʪʠ, ʢʦʪʦʨʳʝ, ʚʳʪʘʣʢʠʚʘʶʪʩʷ ʟʘ ʩʬʝʨʫ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʨʘʜʠʫʩʘ, ʥʦ ʪʫʪ ʞʝ ʧʦʜʚʝʨʛʘʶʪʩʷ ʙʝʩʢʦʥʝʯʥʦʤʫ ʧʨʠ-

ʪʷʞʝʥʠʶ ʠ ʚʦʟʚʨʘʱʘʶʪʩʷ ʚ ʠʩʭʦʜʥʦʝ ʩʦʩʪʦʷʥʠʝ, ʧʦʩʣʝ ʯʝʛʦ ʚʥʦʚʴ ʚʳ-

ʙʨʘʩrʚʘʶʪʩʷ ʥʘʨʫʞʫ ʠ ʪ.ʜ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʝʨʥʘʷ ʜʳʨʘ ʧʦʩʪʝʧʝʥʥʦ 

ʧʨʝʚʨʘɦ ʘʝʪʩʷ ʚ ʧʫʣʴʩʘʨ, ʤʘʩʩʘ ʢʦʪʦʨʦʛʦ ʣʠʙʦ ʧʫʣʴʩʠʨʫʝʪ ʚʦʢʨʫʛ ʩʬʝʨʳ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʨʘʜʠʫʩʘ, ʣʠʙʦ ʚʟʨʳʚʘʝʪʩʷ, ʝʩʣʠ ʩ ʫʯʝʪʦʤ ʨʘʟʦʛʨʝʚʘ ʧʨʠ 

ʩʞʘʪʠʠ ʩʠʣʳ ʨʘʩʪʘʣʢʠʚʘʥʠʷ ʦʢʘʞʫʪʩʷ ʩʪʦʣʴ ʙʦʣʴʰʠʤʠ, ʯʪʦ ʚʳʙʨʦʰʝʥ-

ʥʘʷ ʚʟʨʳʚʦʤ ʤʘʩʩʘ ʫʞʝ ʥʝ ʩʤʦʞʝʪ ʚʝʨʥʫʪʴʩʷ ʥʘʟʘʜ. 

 ʇʦʭʦʞʝ, ʯʪʦ (26) ʦʧʠʩʳʚʘʝʪ ʥʝ ʪʦʣʴʢʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ, ʥʦ ʠ 

ʩʠʣʴʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʢʘʢ ʥʝʯʪʦ ʝʜʠʥʦʝ [4], ʢʘʢ ʧʝʨʝʭʦʜ ʦʪ ʛʨʘʚʠʪʘ-

ʮʠʠ ʧʨʠ 
0rr  ʢ ʩʠʣʴʥʦʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʧʨʠ r , ʙʣʠʟʢʦʤ ʢ 0r , ʠ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʨʠʨʦʜʝ ʩʠʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

ɺʦ ʚʩʢ̫ʦʤ ʩʣʫʯʘʝ, ʫʯʠʪʳʚʘʷ, ʯʪʦ (26) ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʷʜʝʨʥʳʤ ʩʠʣʘʤ 

ʷʚʣʷʝʪʩʷ ʣʠʰʴ ʢʣʘʩʩʠʯʝʩʢʠʤ ʧʨʠʙʣʠʞʝʥʠʝʤ, ʦʥʦ ʭʦʨʦʰʦ ʦʪʨʘʞʘʝʪ ʫʩ-

ʪʘʥʦʚʣʝʥʥʦʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʨʝʟʢʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʴʶ-

ʪʦʥʦʚʩʢʠʤ ʧʨʠʪʷʞʝʥʠʝʤ ʥʫʢʣʦʥʦʚ ʧʦ ʤʝʨʝ ʧʨʠʙʣʠʞʝʥʠʷ ʢ ʥʠʤ ʩ ʧʦʩʣʝ-

ʜʫʶʱʠʤ ʨʝʟʢʠʤ ʧʝʨʝʭʦʜʦʤ ʢ ʦʪʪʘʣʢʠʚʘʥʠʶ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ ʠ ʥʝʚʦʟ-

ʤʦʞʥʦʩʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʢʦʣʣʘʧʩʘ ʚ ʩʤʳʩʣʝ ʆʊʆ. 

 ʋʯʠʪʳʚʘʷ, ʯʪʦ (24) ʝʩʪʴ ʯʘʩʪʥʦʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠ ̫ʇʫʘʩʩʦʥʘ 

GV 42

0 , ʛʜʝ  ï ʦʙʲʝʤʥʘʷ ʧʣʦʪʥʦʩʪʴ ʤʘʩʩʳ, ʜʦʩʪʘʪʦʯʥʦ ʚ ʵʪʦ 

ʫʨʘʚʥʝʥʠʝ ʧʦʜʩʪʘʚʠʪʴ (25), ʯʪʦʙʳ ʧʦʣʫʯʠʪʴ ʜʣʷ ʩʣʫʯʘʷ ʧʨʦʠʟʚʦʣʴʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʩʩʳ ʫʨʘʚʥʝʥʠʝ 
 

      
322222222 )/1(4/)(2)/1( cVGcVVcV ,       (27) 

 

ʯʘʩʪʥʳʤ ʨʝʰʝʥʠʝʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ (26). 

 ɺ ʩʣʘʙʳʭ ʧʦʣʷʭ ʧʨʠ 
22 cV  ʠʟ (27) ʩʣʝʜʫʝʪ 

2222 /)(24 cVGV , ʢʦʪʦʨʦʝ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʥʴʶʪʦʥʦʚʩʢʦʛʦ 

ʪʦʣʴʢʦ ʚʪʦʨʳʤ ʩʣʘʛʘʝʤʳʤ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʤ ʦ ʥʝʣʠ-

ʥʝʡʥʦʩʪʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʜʘʞʝ ʚʜʘʣʠ ʦʪ ʠʩʪʦʯʥʠʢʦʚ. ʇʨʠʤʝʯʘ-

ʪʝʣʴʥʦ, ʯʪʦ ʩʦʛʣʘʩʥʦ (27) ʚ ʦʪʩʫʪʩʪʚʠʝ ʠʩʪʦʯʥʠʢʦʚ ʧʦʣʷ )0(  ʝʛʦ 

ʨʘʩʭʦʞʜʝʥʠʝ ʚʩʝ ʨʘʚʥʦ ʦʪʣʠʯʥʦ ʦʪ ʥʫʣʷ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʪʦʨʳʤ ʩʣʘʛʘʝ-

ʤʳʤ, ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʤ ʧʣʦʪʥʦʩʪʠ ʵʥʝʨʛʠʠ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ ʧʨʦʩʪʨʘʥ-

ʩʪʚʘ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʠʩʪʦʯʥʠʢʦʤ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʷʚʣʷʝʪʩʷ ʵʥʝʨ-

ʛʠʷ ʩʨʝʜʳ (ʧʦ ʚʩʝʡ ʚʠʜʠʤʦʩʪʠ ʣʶʙʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ) ʚ ʪʦʤ ʯʠʩʣʝ ʢʠ-
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ʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ (21ʘ) ʠ ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ ʫʢʘʟʳʚʘʝʪ ʥʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʛʨʘʚʠʪʘ-

ʮʠʠ ʠ ʩʠʣʴʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʵʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʚʳʩʢʘ-

ʟʘʥʥʫʶ ʝʝɦ ʚ [4] ʤʳʩʣʴ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ ʩʘʤʠʭ ʧʦ 

ʩʝʙʝ, ʢʘʢ ʦʪʩʫʪʩʪʚʫʶʪ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʤʘʛʥʠʪʥʳʝ, ʩʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ 

ʚʦʣʥʳ. ʈʝʘʣʴʥʦ ʞʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʩʨʝʜʩʪʚʦʤ ʚʦʣʥ, ʢʦʪʦʨʳʝ ʩʣʝʜʦʚʘʣʦ ʙʳ ʥʘʟʚʘʪʴ ʵʣʝʢʪʨʦ-ʤʘʛʥʠʪʥʦ-

ʩʠʣʴʥʦ-ʩʣʘʙʦ-ʛʨʘʚʠʪʘʮʠʦʥʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʥʝʩʫʪ ʚʩʝ ʚʠʜʳ ʵʪʠʭ 

ʧʦʣʝʡ.  

 ʆʪʤʝʪʠʤ, ʯʪʦ ʆʊʆ ʩʪʨʦʠʪ ʧʦʣʥʫʶ ʵʥʝʨʛʠʶ ʛʨʘʚʠʪʠʨʫʶʱʠʭ ʪʝʣ 

ʧʦ ʦʙʨʘʟʫ ʠ ʧʦʜʦʙʠʶ ʦʰʠʙʦʯʥʦʡ ʧʦʣʥʦʡ ʵʥʝʨʛʠʠ ʉʊʆ 00

2 gmcW , 

ʛʜʝ ʢʦʤʧʦʥʝʥʪʘ ʤʝʪʨʠʯʝʩʢʦʛʦ ʪʝʥʟʦʨʘ ʚ ʩʣʘʙʳʭ ʧʦʣʷʭ ʦʙʨʘʱʘʝʪʩʷ ʚ 
22

000 /21 cVg . ʅʝʪʨʫʜʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʥʘʰʠ ʩʦʦʪʥʦʰʝʥʠʷ ʜʣʷ ʧʦʣ-

ʥʦʡ ʵʥʝʨʛʠʠ 

 

          )/1/()/21( 22

0

22

0

222 cVcVmcmVmcW           (10ʘ) 

 

ʧʨʠʚʦʜʷʪ ʚ ʩʣʘʙʳʭ ʧʦʣʷʭ ʢ ʪʦʤʫ ʞʝ ʨʝʟʫʣʴʪʘʪʫ, ʯʪʦ ʤʘʩʢʠʨʫʝʪ ʦʰʠʙʦʯ-

ʥʦʩʪʴ ʪʝʥʟʦʨʥʦʡ ʬʦʨʤʳ ʆʊʆ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ ʜʣʷ 

1/ 22

0 cV  ʠʤʝʝʪ ʤʝʩʪʦ 
22

0

22

0 /21/1 cVcV , ʪʦ 
 

              
00

22

0

22

0

22

0 /21)/1/()/21( gcVcVcV . 
 

ʆʜʥʘʢʦ ʚ ʩʠʣʴʥʳʭ ʧʦʣʷʭ, ʥʘʧʨʠʤʝʨ, ʜʣʷ 5,0/ 22

0 cV , 

00g , ʘ 0/21 22

0 cV , ʪ.ʝ. ʥʘʰʠ ʨʝʟʫʣʴʪʘʪʳ ʙʝʩʢʦʥʝʯʥʦ ʨʘʩʭʦ-

ʜʷʪʩʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʆʊʆ, ʘ ʧʦʜ ʩʬʝʨʦʡ ʐʚʘʨʮʰʠʣʴʜʘ, ʢʦʛʜʘ 0r , ʫ 

ʥʘʩ ʧʦʣʫʯʘʶʪʩʷ ʚʧʦʣʥʝ ʝʩʪʝʩʪʚʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 
22mcW , ʘ ʚ ʆʊʆ 

ʨʝʰʝʥʠʝ ʐʚʘʨʮʰʠʣʴʜʘ ʜʘʝʪ ʤʥʠʤʫʶ ʵʥʝʨʛʠʶ. ɼʨʫʛʠʝ ʞʝ ʨʝʰʝʥʠʷ ʚ 

ʦʙʳʯʥʦʡ ʤʘʥʝʨʝ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʩʚʦʜʷʪʩʷ ʢ ʧʨʦʠʟʚʦʣʥɹʦʤʫ 

ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʪʝʥʟʦʨʥʦʡ ʩʠʩʪʝʤʦʡ ʫʨʘʚʥʝʥʠʡ, ʯʪʦ 

ʧʦʟʚʦʣʷʝʪ ʦʧʠʩʘʪʴ ʠ ʜʦʢʘʟʘʪʴ ʜʘʞʝ ʧʨʷʤʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʪʝʟʠʩʳ 

ʭʦʪʴ ʚ ʬʠʟʠʢʝ, ʭʦʪʴ ʚ ʣʠʥʛʚʠʩʪʠʢʝ. 

 ɼʚʠʞʝʥʠʝ ʪʝʣ ʚ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʧʦʣʝ ʦʧʠʩʳʚʘʝʪʩʷ (20) ʠ (22), 

ʛʜʝ, ɸɻG4  ï ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʪʘʢ ʯʪʦ 
 

                                        
22

11 /1 cvɸɸ ,                                       (28) 

 

ʛʜʝ ʚ ʮʝʥʪʨʘʣʴʥʦʤ ʧʦʣʝ  
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                                   )/( 0

22

0 GmrccGmA .                                 (29) 
 

 ɽʩʣʠ ʞʝ ʠʩʪʦʯʥʠʢ 
0m  ʧʦʣʷ ʪʦʞʝ ʜʚʠʞʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 2v , ʪʦ 

ʩʦʛʣʘʩʥʦ (20) ʩʪʘʪʠʯʝʩʢʦʝ ʧʦʣʝ ʠʩʪʦʯʥʠʢʘ ʦʩʣʘʙʝʚʘʝʪ ʜʦ 

,/1 22

20 cvɸɸ  ʯʪʦ ʧʨʠ 12 vv  ʧʨʠʚʦʜʠʪ ʢ (22) 

)/1)(/1(
22

2

22

101 cvcvɸɸ . 

 

  ʄʀʌ ɼɽʉʗʊʓʁ: ʄɸʊɽʈʀɸʃʀɿʄ ʊɽʆʈʀʀ ʆʊʅʆʉʀʊɽʃʔʅʆʉʊʀ 

 

 ʐʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʦ ʫʙʝʞʜʝʥʠʝ, ʯʪʦ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ-

ʩʪʠ ʷʚʣʷʝʪʩʷ ʯʫʪʴ ʣʠ ʥʝ ʦʙʨʘʟʮʦʤ ʜʠʘʣʝʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʠʟʤʘ [6]. 

ʍʦʪʷ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʵʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʥʝ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʟʥʘ-

ʯʝʥʠʷ ʜʣʷ ʬʠʟʠʯʝʩʢʦʡ ʪʝʦʨʠʠ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʝʤʫ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʠʪʴ 

ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʚ ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʠʭ ʟʘʙʣʫʞʜʝʥʠʷʭ 

ʣʝʞʘʪ ʠʩʪʦʢʠ ʚʩʝʭ ʤʠʬʦʚ ʨʝʣʷʪʠʚʠʟʤʘ. 

 ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʚʦʟʥʠʢʣʘ ʚ ʧʝʨʠʦʜ ʦʩʪ-

ʨʝʡʰʝʛʦ ʢʨʠʟʠʩʘ ʬʠʟʠʢʠ, ʢʦʛʜʘ ʝʝ ʟʜʘʥʠʝ, ʢʘʟʘʚʰʝʝʩʷ ʥʝʟʳʙʣʝʤʳʤ ʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʟʘʚʝʨʰʝʥʥʳʤ, ʚʥʝʟʘʧʥʦ ʨʫʭʥʫʣʦ ʧʦʜ ʥʘʪʠʩʢʦʤ ʥʦʚʳʭ ʬʘʢ-

ʪʦʚ, ʥʠʢʘʢ ʥʝ ʫʢʣʘʜʳʚʘʚʰʠʭʩʷ ʚ ʧʨʝʞʥʠʝ ʚʫʣʴʛʘʨʥʦ-

ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʪʦʞʜʝʩʪʚʣʷʣʠ ʤʘʪʝʨʠʶ ʩ 

ʚʝʱʝʩʪʚʦʤ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʳ. ɺʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʣʦʤʢʠ 

ʵʪʦʛʦ ʟʜʘʥʠʷ, ʩʦʭʨʘʥʷʚʰʠʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʫʶ ʮʝʥʥʦʩʪʴ ʩʚʷʟʘʪʴ ʥʝʢʦʪʦ-

ʨʦʡ ʥʦʚʦʡ ʧʘʨʘʜʠʛʤʦʡ, ʥʦʚʳʤ ʬʠʟʠʯʝʩʢʠʤ ʤʠʨʦʚʦʟʟʨʝʥʠʝʤ, ʩʚʦʙʦʜʥʳʤ 

ʦʪ ʥʝʜʦʩʪʘʪʢʦʚ ʩʪʠʭʠʡʥʦ-ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʦʡ ʚʫʣʴʛʘʨʠʟʘʮʠʠ, ʢʦʪʦʨʘʷ 

ʥʠʢʘʢ ʥʝ ʚʷʟʘʣʘʩʴ ʥʠ ʩ ʘʥʥʠʛʠʣʷʮʠʝʡ ʚʝʱʝʩʪʚʘ, ʥʠ ʩʦ ʩʚʦʡʩʪʚʘʤʠ ʵʬʠʨʘ. 

ɼʣʷ ʵʪʦʛʦ ʙʳʣʦ ʜʚʘ ʧʫʪʠ: ʧʝʨʚʳʡ ï ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʠʡ, ʩʚʷʟʘʥʥʳʡ, ʚʦ-

ʧʝʨʚʳʭ, ʩ ʦʪʢʘʟʦʤ ʦʪ ʤʦʣʝʢʫʣʷʨʥʦʡ ʩʪʨʫʢʪʫʨʳ ʤʘʪʝʨʠʠ ʠ ʧʨʠʟʥʘʥʠʝʤ 

ʨʝʰʘʶʱʝʡ ʨʦʣʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʠ, ʚʦ-ʚʪʦʨʳʭ, ʩ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʦʙʲʷʩʥʝʥʠʝʤ ʩʚʦʡʩʪʚ ʵʬʠʨʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʛʘʣʠʣʝʝʚʘ 

ʧʨʠʥʮʠʧʘ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ; ʚʪʦʨʦʡ ï ʠʜʝʘʣʠʩʪʠʯʝʩʢʠʡ, ʩʚʷʟʘʥʥʳʡ ʩ ʜʦ-

ʧʫʱʝʥʠʝʤ ʘʙʩʦʣʶʪʥʦʛʦ ʧʫʩʪʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ ʠ ʧʨʠʜʘʥʠʝʤ ʤʳʩʣʠ ʥʘ-

ʙʣʶʜʘʪʝʣʷ ʩʪʘʪʫʩʘ ʜʝʤʠʫʨʛʘ, ʪʚʦʨʮʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʇʦ ʨʷʜʫ ʦʙʲʝʢ-

ʪʠʚʥʳʭ ʠ ʩʫʙʲʝʢʪʠʚʥʳʭ ʧʨʠʯʠʥ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʧʦʰʣʘ ʧʦ ʚʪʦ-

ʨʦʤʫ ʧʫʪʠ. ɺ ʯʠʩʣʝ ʦʙʲʝʢʪʠʚʥʳʭ ʧʨʠʯʠʥ ʥʝʦʙʭʦʜʠʤʦ ʫʢʘʟʘʪʴ ʨʘʟʦʯʘʨʦ-

ʚʘʥʠʝ ʚ ʧʦʪʝʨʧʝʚʰʝʡ ʢʨʘʭ ʧʨʝʞʥʝʡ ʬʠʟʠʯʝʩʢʦʡ ʧʘʨʘʜʠʛʤʝ, ʢʦʪʦʨʘʷ ʙʳ-

ʣʘ ʩʪʠʭʠʡʥʦ ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʦʡ, ʠ ʥʝʛʦʪʦʚʥʦʩʪʴ ʪʦʛʜʘʰʥʝʛʦ ʤʘʪʝʨʠʘ-

ʣʠʟʤʘ ʦʧʝʨʠʨʦʚʘʪʴ ʩ ʠʥʬʦʨʤʘʮʠʝʡ, ʢʘʢ ʨʘʚʥʦʮʝʥʥʦʡ ʤʘʪʝʨʠʠ ʢʘʪʝʛʦʨʠ-

ʝʡ ʚ ʫʩʣʦʚʠʷʭ ʥʝʨʘʟʚʠʪʦʩʪʠ ʩʘʤʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦʙ ʠʥʬʦʨʤʘʮʠʠ. ɺ 

ʯʠʩʣʝ ʩʫʙʲʝʢʪʠʚʥʳʭ ʧʨʠʯʠʥ ï ʘʚʪʦʨʠʪʝʪ ʠ ʧʦʧʫʣʷʨʥʦʩʪʴ ʚʳʜʘʶʱʝʛʦʩʷ 

ʬʠʟʠʢʘ ʕʨʥʩʪʘ ʄʘʭʘ, ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʘ ʬʠʟʠʯʝʩʢʦʛʦ ʧʦʟʠʪʠʚʠʟʤʘ, ʢʦ-

ʪʦʨʳʡ ʦʪʦʞʜʝʩʪʚʣʷʣ ʷʚʣʝʥʠʝ ʠ ʩʫʱʥʦʩʪʴ, ʧʦʢʘʟʘʥʠʷ ʠʟʤʝʨʠʪʝʣʴʥʳʭ 

ʧʨʠʙʦʨʦʚ ʠ ʦʙʲʝʢʪʠʚʥʫʶ ʨʝʘʣʴʥʦʩʪʴ, ʧʨʠʧʠʩʳʚʘʷ ʵʪʠʤ ʧʦʢʘʟʘʥʠʷʤ 
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(ʢʦʤʧʣʝʢʩʫ ʦʱʫʱʝʥʠʡ) ʩʪʘʪʫʩ ʠʩʪʠʥʳ ʚ ʧʦʩʣʝʜʥʝʡ ʠʥʩʪʘʥʮʠʠ, ʟʘ ʢʦʪʦ-

ʨʦʡ ʙʦʣʴʰʝ ʥʠʯʝʛʦ ʥʝʪ. ʕʪʦ ï ʩʚʦʝʛʦ ʨʦʜʘ ʠʩʪʝʨʠʷ ʦʙʳʚʘʪʝʣʷ ʦʪ ʩʪʨʘʭʘ 

ʧʝʨʝʜ ʩʣʦʞʥʦʩʪʴʶ ʧʦʟʥʘʥʠʷ, ʫʜʦʙʥʘʷ ʬʦʨʤʘ ʠʟʙʘʚʣʝʥʠʷ ʦʪ ʥʝʛʦ. ʂʦʛʜʘ 

ʦʙʳʚʘʪʝʣʴ ʧʦ ʥʝʫʤʝʥʠʶ ʠʣʠ ʥʝʩʧʦʩʦʙʥʦʩʪʠ ʥʝ ʤʦʞʝʪ ʧʨʦʥʠʢʥʫʪʴ ʚ ʩʫʪʴ 

ʥʘʙʣʜʁʘʝʤʦʛʦ ʷʚʣʝʥʠʷ, ʪʦ ʚ ʧʦʨʷʜʢʝ ʩʘʤʦʦʧʨʘʚʜʘʥʠʷ ʦʙʲʷʚʣʷʝʪ ʷʚʣʝʥʠʝ 

ʠ ʝʛʦ ʩʫʱʥʦʩʪʴ ʥʝʨʘʟʣʠʯʠʤʳʤʠ. ʀʥʘʯʝ ʛʦʚʦʨʷ, ʜʣʷ ʤʘʭʠʩʪʘ ʜʘʥʥʳʝ ʵʢʩ-

ʧʝʨʠʤʝʥʪʘ ï ʵʪʦ ʠ ʝʩʪʴ ʩʫʱʥʦʩʪʴ ʙʳʪʠʷ, ʘ ʥʝ ʠʥʬʦʨʤʘʮʠʷ ʦ ʥʝʡ ʚ ʬʦʨʤʝ 

ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʷʚʣʝʥʠʷ, ʥʝʨʝʜʢʦ ʜʝʬʦʨʤʠʨʦʚʘʥʥʘʷ ʚ ʧʨʦʮʝʩʩʝ ʦʪʨʘʞʝ-

ʥʠʷ. 

 ʉʊʆ ʠ ʚʦʟʥʠʢʣʘ ʢʘʢ ʚʳʨʘʞʝʥʠʝ ʦʪʯʘʷʥʠʷ ʦʪ ʢʨʘʭʘ ʤʥʦʛʦʯʠʩ-

ʣʝʥʥʳʭ ʧʦʧʳʪʦʢ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʦʙʲʷʩʥʝʥʠʷ ʦʧʳʪʦʚ ʄʘʡʢʝʣʴʩʦʥʘ-

ʄʦʨʣʠ ʚ ʨʘʤʢʘʭ ʘʙʩʦʣʶʪʥʦʛʦ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʳʝ ʠ ʥʝ ʤʦʛʣʠ ʙʳʪʴ ʦʙʲʷʩ-

ʥʠʤʳ ʚ ʵʪʠʭ ʨʘʤʢʘʭ. ʇʦʟʠʪʠʚʠʩʪʩʢʘʷ ʤʝʪʦʜʦʣʦʛʠʷ ʩ ʥʝʠʟʙʝʞʥʦʩʪʴʶ 

ʧʨʠʚʝʣʘ ʉʊʆ, ʚʦ-ʧʝʨʚʳʭ, ʢ ʪʨʘʢʪʦʚʢʝ ʠʟʦʪʨʦʧʥʦʩʪʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ 

ʚʦʣʥʳ (ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʣʶʙʦʛʦ ʥʘʙʣʶʜʘʪʝʣʷ) ʢʘʢ ʟʘʢʦʥʘ ʧʨʠʨʦʜʳ, ʘ ʥʝ 

ʢʘʢ ʚʧʦʣʥʝ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʘʨʪʝʬʘʢʪʘ, ʵʬʬʝʢʪʘ ʠʩʢʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ; 

ʚʦ-ʚʪʦʨʳʭ, ʢ ʧʨʦʠʟʚʦʣʴʥʦʡ ʧʦʜʤʝʥʝ ʬʠʟʠʢʠ ʢʘʢ ʥʘʫʢʠ ʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦʤ 

ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ, ʭʦʪʷ ʤʘʪʝʤʘʪʠʢʘ ʷʚʣʷʝʪʩʷ 

ʥʘʫʢʦʡ ʦ ʚʦʟʤʦʞʥʦʤ, ʪ.ʝ. ʦʙʲʝʤ ʝʝ ʧʦʥʷʪʠʡ ʥʝʠʟʤʝʨʠʤʦ ʰʠʨʝ ʦʙʲʝʤʘ 

ʬʠʟʠʯʝʩʢʠʭ ʧʦʥʷʪʠʡ; ʠ, ʚ-ʪʨʝʪʴʠʭ, ʢ ʦʪʢʘʟʫ ʦʪ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʵʬʠʨʘ ʚ 

ʬʠʟʠʯʝʩʢʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʢ ʟʘʤʝʥʝ ʝʛʦ ʠʜʝʘʣʴʥʳʤ ʧʦʣʝʤ ʚʝʢʪʦʨʦʚ ʠ 

ʩʢʣʷʨʦʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʢʦʦʨʜʠʥʘʪ. 
 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʤʝʩʪʦ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʲʷʩʥʝʥʠʷ ʥʝʥʘʙʣʶʜʘʝʤʦʩʪʠ 

ʥʴʶʪʦʥʦʚʩʢʦʛʦ ʩʣʦʞʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʉʊʆ ʦʧʝʨʠʨʫʝʪ ʬʦʨʤʫʣʦʡ ʨʝʣʷʪʠ-

ʚʠʩʪʩʢʦʛʦ ʠʭ ʩʣʦʞʝʥʠʷ, ʢʦʪʦʨʘʷ ʨʦʚʥʳʤ ʩʯʝʪʦʤ ʥʠʯʝʛʦ ʥʝ ʦʙʲʷʩʥʷʝʪ, 

ʥʦ, ʙʫʜʫʯʠ ʜʝʪʠʱʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, ʚʧʦʣʥʝ ʝʡ ʘʜʝʢʚʘʪʥʘ, ʪ.ʝ. 

ʧʨʠʚʦʜʠʪ ʢ ʧʨʘʚʜʦʧʦʜʦʙʥʳʤ ʢʦʥʝʯʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ. ɺʤʝʩʪʦ ʬʠʟʠʯʝʩʢʦ-

ʛʦ ʧʨʠʥʮʠʧʘ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʛʦʚʦʨʷʱʝʛʦ ʦ ʥʝʥʘʙʣʶʜʘʝʤʦʩʪʠ ʘʙʩʦ-

ʣʶʪʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚ ʵʬʠʨʝ, ʉʊʆ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʥʝ ʠʤʝʶʱʫʶ ʢ ʥʝʤʫ 

ʧʨʷʤʦʛʦ ʦʪʥʦʰʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʠʥʚʘʨʠʘʥʪʥʦʩʪʴ ʫʨʘʚʥʝʥʠʡ ʢ ʧʨʝ-

ʦʙʨʘʟʦʚʘʥʠʷʤ ʢʦʦʨʜʠʥʘʪʥʳʭ ʩʠʩʪʝʤ. ʅʘʢʦʥʝʮ, ʉʊʆ ʧʝʨʝʥʝʩʣʘ ʬʠʟʠʯʝ-

ʩʢʠʝ ʧʨʦʮʝʩʩʳ ʠʟ ʤʘʪʝʨʠʘʣʴʥʦʡ ʩʨʝʜʳ, ʩʣʫʞʘʱʝʡ ʜʣʷ ʥʠʭ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʩʠʩʪʝʤʦʡ ʦʪʩʯʝʪʘ, ʚ ʢʦʦʨʜʠʥʘʪʥʳʝ ʩʠʩʪʝʤʳ, ʧʨʦʠʟʚʦʣʴʥʦ ʚʳʙʠʨʘʝʤʳʝ 

ʩʪʦʨʦʥʥʠʤʠ ʥʘʙʣʶʜʘʪʝʣʷʤʠ, ʧʨʠʯʝʤ ʵʪʦʪ ʩʫʙʲʝʢʪʠʚʥʳʡ ʚʳʙʦʨ ʷʢʦʙʳ 

ʜʠʢʪʫʝʪ ʦʙʲʝʢʪʠʚʥʳʡ ʨʦʩʪ ʜʚʠʞʫʱʝʡʩʷ ʤʘʩʩʳ, ʩʦʢʨʘʱʝʥʠʝ ʜʣʠʥ ʠ ʟʘ-

ʤʝʜʣʝʥʠʝ ʚʨʝʤʝʥʠ, ʭʦʪʷ ʵʪʦ ï ʚʩʝʛʦ ʣʠʰʴ ʧʨʦʤʝʞʫʪʦʯʥʳʝ ʩʦʩʪʦʷʥʠʷ 

ʠʤʠʪʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ, ʥʝ ʠʤʝʶʱʠʝ ʦʪʥʦʰʝʥʠʷ ʢ ʨʝʘʣʴʥʦʩʪʠ. ɺʝʜʴ ʠʟ 

ʪʦʛʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ, ʯʪʦ ʚʳ ʧʨʠʙʳʣʠ ʥʘ ʚʦʢʟʘʣ ʧʦʩʣʝ ʦʪʭʦʜʘ ʥʫʞʥʦʛʦ 

ʚʘʤ ʧʦʝʟʜʘ, ʥʝʣʴʟʷ ʜʝʣʘʪʴ ʦʜʥʦʟʥʘʯʥʳʡ ʚʳʚʦʜ, ʯʪʦ ʦʥ ʫʰʝʣ ʨʘʥʴʰʝ ʚʨʝ-

ʤʝʥʠ, ʭʦʪʷ ʩ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʵʪʘ ʞʝʥʩʢʘʷ ʣʦʛʠʢʘ ʚʧʦʣʥʝ 

ʧʨʘʚʦʤʝʨʥʘ. ʆʜʥʘʢʦ ʠʜʝʘʣʠʟʤ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʢʘʢ ʨʘʟ ʠ ʧʦʨʦʞʜʘʝʪʩʷ 

ʧʨʦʧʦʚʝʜʴʶ ʧʝʨʚʠʯʥʦʩʪʠ ʤʦʜʝʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘʙʣʶʜʘʪʝʣʷ ʧʝʨʝʜ 

ʦʙʲʝʢʪʠʚʥʦʡ ʨʝʘʣʴʥʦʩʪʴʶ, ʘ ʯʘʱʝ ï ʦʪʦʞʜʝʩʪʚʣʝʥʠʷ ʠʭ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʩ 
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ʬʘʢʪʠʯʝʩʢʦʡ ʧʦʜʤʝʥʦʡ ʵʪʦʡ ʨʝʘʣʴʥʦʩʪʠ ʠʩʢʘʞʝʥʥʦʡ ʚ ʧʨʦʮʝʩʩʝ ʦʪʨʘʞʝ-

ʥʠʷ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʥʝʡ. 

ʊʘʢ, ʝʩʣʠ ʚ ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʦʡ ʪʨʘʢʪʦʚʢʝ ʧʦʣʝ ï ʵʪʦ ʩʦʩʪʦʷʥʠʝ 

ʩʨʝʜʳ (ʚʩʝ ʪʦʛʦ ʞʝ ʵʬʠʨʘ), ʦʢʨʫʞʘʶʱʝʡ ʠʩʪʦʯʥʠʢ ʠʥʬʦʨʤʘʮʠʠ ʠ ʚʳ-

ʧʦʣʥʷʶʱʝʡ ʬʫʥʢʮʠʠ ʧʝʨʝʜʘʯʠ ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʠʩʪʦʯʥʠʢʘ ʢ ʧʨʠʝʤʥʠʢʫ, 

ʪʦ ʚ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ï ʵʪʦ ʥʝʢʦʪʦʨʘʷ ʘʙʩʪʨʘʢʪʥʘʷ ʩʫʱʥʦʩʪʴ, 

ʩʚʷʟʘʥʥʘʷ ʥʝ ʩʦ ʩʨʝʜʦʡ, ʘ ʩ ʥʘʙʣʶʜʘʪʝʣʝʤ, ʠ ʷʚʣʷʶʰʘʷʩʷ ʧʨʦʜʫʢʪʦʤ ʝʛʦ 

ʩʫʙ̡ʝʢʪʠʚʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʜʠʘʣʝʢʪʠʢʘ ʧʦʟʥʘʥʠʷ ʤʠʨʘ ʪʘʢʦʚʘ, ʯʪʦ ʚ ʥʝʡ ʥʠ-

ʯʪʦ ʥʝ ʧʨʦʧʘʜʘʝʪ ʟʨʷ. ʀʜʝʘʣʠʟʤ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʚʚʠʜʫ ʝʛʦ ʦʯʝ-

ʚʠʜʥʦʛʦ ʧʨʘʢʪʠʯʝʩʢʦʛʦ ʫʩʧʝʭʘ, ʨʘʩʰʘʪʘʣ ʩʪʝʨʝʦʪʠʧʳ ʚʫʣʴʛʘʨʥʦ-

ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʠ ʵʪʠʤ ʧʦʜʛʦʪʦʚʠʣ ʧʦʯʚʫ ʜʣʷ ʜʠʘ-

ʣʝʢʪʠʢʦ-ʤʘʪʝʨʠʘʣʠʩʪʠʯʝʩʢʦʡ ʧʘʨʘʜʠʛʤʳ, ʢʦʪʦʨʘʷ ʚʢʣʶʯʠʣʘ ʚ ʩʝʙʷ ʠʥ-

ʬʦʨʤʘʮʠʶ ʢʘʢ ʨʘʚʥʦʦʙʲʝʤʥʫʶ ʤʘʪʝʨʠʠ ʠ ʧʘʨʥʫʶ ʝʡ ʢʘʪʝʛʦʨʠʶ [7]. 

ɺ ʨʘʤʢʘʭ ʵʪʦʡ ʧʘʨʘʜʠʛʤʳ ʦʙʲʝʢʪʠʚʥʘʷ ʨʝʘʣʴʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʥʝʨʘʟʨʳʚʥʦʝ ʜʠʘʣʝʢʪʠʯʝʩʢʦʝ ʝʜʠʥʩʪʚʦ ʙʦʨʶʱʠʭʩʷ ʧʨʦʪʠʚʦʧʦ-

ʣʦʞʥʦʩʪʝʡ: ʤʘʪʝʨʠʠ ʠ ʧʨʦʜʫʢʪʘ ʝʝ ʚʟʘʠʤʦ- ʠ ʩʘʤʦʦʪʨʘʞʝʥʠʷ ï ʠʥʬʦʨ-

ʤʘʮʠʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʦ ʥʝ ʪʦʣʴʢʦ ʚʟʘʠʤʦʦʪʨʠʮʘʥʠʝ, ʥʦ ʚʟʘʠʤʦ-

ʧʨʦʥʠʢʥʦʚʝʥʠʝ, ʧʝʨʝʭʦʜ ʜʨʫʛ ʚ ʜʨʫʛʘ, ʪʘʢ ʯʪʦ ʢʘʞʜʘʷ ʠʟ ʥʠʭ ʧʦ ʦʪʥʦʰʝ-

ʥʠʶ ʢ ʜʨʫʛʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪ, ʧʦ ʚʳʨʘʞʝʥʠʶ ɻʝʛʝʣʷ, çʩʚʦʝ ʠʥʦʝè. 

ʇʨʠ ʵʪʦʤ, ʧʦʩʢʦʣʴʢʫ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʤʘʪʝʨʠʠ ʤʳʩʣʠʪʩʷ ʪʦʣʴʢʦ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʦ ʚʨʝʤʝʥʠ, ʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʤʘʪʝʨʠʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʝʩʪʴ ʝʝ ʩʪʨʫʢʪʫʨʘ, ʪʦʛʜʘ ʢʘʢ ʝʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʚʦ ʚʨʝʤʝʥʠ ʝʩʪʴ ʜʚʠʞʝ-

ʥʠʝ ʤʘʪʝʨʠʠ, ʪʦ ʠʥʬʦʨʤʘʮʠʷ ï ʵʪʦ ʩʪʨʫʢʪʫʨʘ ʚ ʜʚʠʞʝʥʠʠ, ʪ.ʝ. ʠʟʤʝʥʷʶ-

ʱʘʷʩʷ ʩʪʨʫʢʪʫʨʘ ʤʘʪʝʨʠʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʪʨʘʞʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚʩʝʛʜʘ ʚ ʬʦʨʤʝ ʠʟʤʝ-

ʥʷʶʱʝʡʩʷ ʩʪʨʫʢʪʫʨʳ, ʢʦʪʦʨʘʷ ʧʦʪʦʤʫ ʠ ʤʦʞʝʪ ʚʦʩʧʨʦʠʟʚʦʜʠʪʴʩʷ ʚ 

ʠʥʦʤ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʷ ʙʝʟʨʘʟʣʠʯʥʘ ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʤʘʪʝʨʠʘʣʫ, ʢʘʢ ʦʪʨʘ-

ʞʘʝʤʦʛʦ ʦʙʲʝʢʪʘ, ʪʘʢ ʠ ʝʛʦ ʤʦʜʝʣʠ, ʪ.ʝ. ʢ ʤʘʪʝʨʠʘʣʫ ʩʚʦʠʭ ʥʦʩʠʪʝʣʝʡ. ʉ 

ʵʪʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʥʘʧʨʠʤʝʨ, ʯʝʨʪʝʞ ʙʫʜʫʱʝʛʦ ʠʟʜʝʣʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʟʥʘʪʝʣʥɹʦ ʠʩʢʘʞʝʥʥʫʶ ʩ ʮʝʣʴʶ ʦʧʪʠʤʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨʫ ʧʨʦʪʦʪʠʧʘ, ʘ 

ʩʘʤʦ ʠʟʜʝʣʠʝ ʚʦʧʣʦʱʘʝʪ ʩʪʨʫʢʪʫʨʫ ʯʝʨʪʝʞʘ, ʚ ʠʟʚʝʩʪʥʦʡ ʤʝʨʝ ʠʩʢʘʞʝʥ-

ʥʫʶ ʚ ʩʠʣʫ ʥʝʩʦʚʝʨʰʝʥʩʪʚʘ ʪʝʭʥʦʣʦʛʠʠ. ɿʜʝʩʴ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʤʘʪʝʨʠʷ 

ʧʦʨʦʞʜʘʝʪ ʠʜʝʘʣʴʥʫʶ ʬʦʨʤʫ (ʯʝʨʪʝʞ), ʢʦʪʦʨʘʷ ʟʘʪʝʤ ʤʘʪʝʨʠʘʣʠʟʫʝʪʩʷ ʚ 

ʠʟʜʝʣʠʠ, ʪʘʢ ʯʪʦ ʤʘʪʝʨʠʘʣʴʥʳʡ ʧʨʦʪʦʪʠʧ ʬʦʨʤʠʨʫʝʪ (ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʘ) 

ʤʘʪʝʨʠʘʣʴʥʳʡ ʢʦʥʝʯʥʳʡ ʧʨʦʜʫʢʪ ʧʦʩʨʝʜʩʪʚʦʤ ʠʥʬʦʨʤʘʮʠʠ.  

ʊʦʯʥʦ ʪʘʢ ʞʝ ʦʜʥʦ ʟʘʨʷʞʝʥʥʦʝ ʪʝʣʦ ʦʧʨʝʜʝʣʷʝʪ ʧʦʚʝʜʝʥʠʝ ʜʨʫ-

ʛʦʛʦ ʫʜʘʣʝʥʥʦʛʦ ʟʘʨʷʞʝʥʥʦʛʦ ʪʝʣʘ ʧʦʩʨʝʜʩʪʚʦʤ ʠʥʬʦʨʤʘʮʠʠ, ʢʘʥʘʣʦʤ 

ʜʣʷ ʧʝʨʝʜʘʯʠ ʢʦʪʦʨʦʡ ʩʣʫʞʠʪ ʨʘʟʜʝʣʷʶʱʘʷ ʠʭ ʤʘʪʝʨʠʘʣʴʥʘʷ ʩʨʝʜʘ, ʘ ʥʝ 

ʤʠʩʪʠʯʝʩʢʦʝ ʧʦʣʝ, ʧʦʜ ʠʤʝʥʝʤ ʢʦʪʦʨʦʛʦ ʚ ʬʠʟʠʢʝ ʠʤʝʝʪ ʧʨʘʚʦ ʥʘ ʩʫʱʝ-

ʩʪʚʦʚʘʥʠʝ ʪʦʣʴʢʦ ʥʝʩʫʱʘʷ ʠʥʬʦʨʤʘʮʠʶ ʩʨʝʜʘ. 

ʅʝʪʨʫʜʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʦʙʲʝʢʪʠʚʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʚʳʧʦʣʥʷʝʪ 

ʨʦʣʴ ʦʪʪʦʨʛʥʫʪʦʡ ʂ. ʄʘʨʢʩʦʤ ʦʪ ʜʠʘʣʝʢʪʠʢʠ ʛʝʛʝʛʝʣʝʚʩʢʦʡ ʘʙʩʦʣʶʪʥʦʡ 

ʠʜʝʠ, ʷʚʣʷʚʰʝʡʩʷ ʥʦʩʠʪʝʣʴʥʠʮʝʡ ʟʘʢʦʥʦʚ, ʦʙʲʝʢʪʠʚʥʦʡ ʣʦʛʠʢʠ ʧʨʠʨʦ-
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ʜʳ, ʙʝʟ ʢʦʪʦʨʦʡ ʥʝʚʦʟʤʦʞʥʘ ʜʠʘʣʝʢʪʠʢʘ ʧʨʠʨʦʜʳ, ʚ ʯʝʤ ʫʙʝʜʠʣʩʷ ʌ. 

ʕʥʛʝʣʴʩ ʧʨʠ ʧʦʧʳʪʢʝ ʝʝ ʦʧʠʩʘʥʠʷ. 
 

ʊʦ, ʯʪʦ ʣʶʙʦʛʦ ʨʦʜʘ ʧʦʣʝ ʷʚʣʷʝʪʩʷ ʧʦ ʩʫʱʝʩʪʚʫ ʠʥʬʦʨʤʘʮʠʦʥ-

ʥʳʤ ʧʦʣʝʤ, ʩʣʝʜʫʝʪ ʠʟ ʪʦʛʦ ʦʯʝʚʠʜʥʦʛʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ, ʯʪʦ ʝʛʦ ʠʩʪʦʯ-

ʥʠʢ ʥʝ ʪʨʘʪʠʪ ʵʥʝʨʛʠʶ (ʠʣʠ ʤʘʪʝʨʠʶ) ʥʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʷ ʠ ʧʦʪʦ-

ʤʫ ʚ ʩʪʘʪʠʢʝ ʥʝʠʩʩʷʢʘʝʤ, ʢʘʢ ʥʝʠʩʩʷʢʘʝʤ ʭʫʜʦʞʝʩʪʚʝʥʥʳʡ ʰʝʜʝʚʨ, 

ʩʢʦʣʴʢʦ ʙʳ ʝʛʦ ʥʠ ʢʦʧʠʨʦʚʘʣʠ. ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʬʫʥʢʮʠʠ ʥʦʩʠʪʝʣʷ ʠʥ-

ʬʦʨʤʘʮʠʠ ʙʝʨʝʪ ʥʘ ʩʝʙʷ ʩʨʝʜʘ, ʦʪʢʘʟ ʦʪ ʢʦʪʦʨʦʡ ʜʝʣʘʝʪ ʠʥʬʦʨʤʘʮʠʶ 

ʙʝʩʩʤʳʩʣʠʮʝʡ, ʠʙʦ ʦʥʘ ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʚʥʝ ʤʘʪʝʨʠʠ (ʢʘʢ ʠ ʤʘʪʝʨʠʷ ʚʥʝ 

ʠʥʬʦʨʤʘʮʠʠ). ʈʘʟʣʠʯʥʳʝ ʥʘʙʣʶʜʘʪʝʣʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʥʘ-

ʙʣʶʜʝʥʠʷ, ʢʦʥʝʯʥʦ, ʧʦʣʫʯʘʶʪ ʨʘʟʣʠʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʦʙʲʝʢʪʝ. ʆʪ-

ʩʶʜʘ ʚʦʚʩʝ ʥʝ ʩʣʝʜʫʝʪ, ʯʪʦ ʵʪʦ ʦʙʲʝʢʪ ʠʟʤʝʥʷʝʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘ-

ʙʣʶʜʘʪʝʣʷ, ʥʘ ʯʝʤ ʥʘʩʪʘʠʚʘʝʪ ʨʝʣʷʪʠʚʠʟʤ, ʢʘʢ ʥʝʣʝʧʦ ʠ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, 

ʯʪʦ ʧʦʣʝ ʩʧʦʩʦʙʥʦ, ʦʪʦʨʚʘʚʰʠʩʴ ʦʪ ʩʨʝʜʳ, ʚʝʩʪʠ ʥʝʟʘʚʠʩʠʤʦʝ ʩʫʱʝʩʪʚʦ-

ʚʘʥʠʝ ʧʦ ʚʦʣʝ ʥʘʙʣʶʜʘʪʝʣʷ. ʆʜʥʘʢʦ ʠʤʝʥʥʦ ʙʣʘʛʦʜʘʨʷ ʤʘʪʝʨʠʘʣʠʟʘʮʠʠ 

ʘʙʩʪʨʘʢʮʠʡ (ʧʫʩʪʴ ʥʝʧʨʘʚʦʤʝʨʥʦʡ) ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʩʫʤʝʣʘ ʦʙʲ-

ʷʩʥʠʪʴ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʢʘʢ ʯʠʩʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʵʬʬʝʢʪ. ɼʝʡʩʪʚʠ-

ʪʝʣʴʥʦ, ʜʦ ʩʠʭ ʧʦʨ ʨʝʯʴ ʚʩʝ ʚʨʝʤʷ ʰʣʘ ʦ ʢʦʥʢʨʝʪʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʢʦʪʦ-

ʨʘʷ ʩʨʦʜʥʠ ʯʫʚʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ. ʅʦ, ʢʘʢ ʙʳʣʦ 

ʧʦʢʘʟʘʥʦ, ʜʚʠʞʫʱʠʝʩʷ ʦʙʲʝʢʪʳ ʩʪʘʣʢʠʚʘʶʪʩʷ ʩ ʢʘʞʫʱʝʡʩʷ ʘʥʠʟʦʪʨʦʧʠ-

ʝʡ ʧʦʣʷ, ʪ.ʝ. ʩ ʥʘʙʦʨʦʤ ʧʦʣʝʡ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦ ʨʘʟʥʳʝ ʩʪʦ-

ʨʦʥʳ ʦʪ ʩʝʙʷ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʪʝʣʦ ʧʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʜʦʣʞʥʦ ʚʝʩʪʠ 

ʥʝʢʦʪʦʨʫʶ ʣʦʛʠʯʝʩʢʫʶ ʦʙʨʘʙʦʪʢʫ, ʫʩʨʝʜʥʝʥʠʝ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʦʣʝʡ, 

ʯʪʦʙʳ ʚʳʨʘʙʦʪʘʪʴ ʝʜʠʥʩʪʚʝʥʥʫʶ ʘʜʝʢʚʘʪʥʫʶ ʨʝʘʢʮʠʶ ʥʘ ʥʠʭ. ɹʝʟʫʩ-

ʣʦʚʥʦ, ʨʝʯʴ ʟʜʝʩʴ ʠʜʝʪ ʦʙ ʦʙʲʝʢʪʠʚʥʦʡ ʣʦʛʠʢʝ, ʚʦʩʭʦʜʷʱʝʡ ʢ ʘʙʩʦʣʶʪ-

ʥʦʡ ʠʜʝʝ ɻʝʛʝʣʷ, ʜʠʘʣʝʢʪʠʢʝ ʧʨʠʨʦʜʳ, ʢʦʪʦʨʦʡ ʜʘʣʝʢʦ ʜʦ ʛʠʙʢʦʡ ʯʝʣʦ-

ʚʝʯʝʩʢʦʡ ʣʦʛʠʢʠ, ʥʦ ʢʦʪʦʨʘʷ ʚʧʦʣʥʝ ʩʨʦʜʥʠ ʣʦʛʠʢʝ ʙʝʟʫʩʣʦʚʥʳʭ ʨʝʬ-

ʣʝʢʩʦʚ. ɺ ʢʦʥʮʝ ʢʦʥʮʦʚ ʦʥʘ ʩʚʦʜʠʪʩʷ ʚʩʝʛʦ ʣʠʰʴ ʢ ʫʩʨʝʜʥʝʥʠʶ ï ʘʨʠʬ-

ʤʝʪʠʯʝʩʢʦʤʫ ʫ ʟʘʨʷʜʦʚ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤʫ ï ʫ ʤʘʩʩ, ʥʦ ʠ ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʧʨʦʜʫʢʪʦʤ ʣʦʛʠʯʝʩʢʦʛʦ ʦʪʨʘʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʘʙʩʪʨʘʢʪʥʦʝ ʩʨʝʜʥʝʝ ʧʦʣʝ 

(ʣʦʛʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ, ʘʥʘʣʦʛʠʯʥʘʷ ʧʦʥʷʪʠʶ ʫ ʯʝʣʦʚʝʢʘ), ʢʦʪʦʨʦʤʫ 

ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠʢʘʢʦʝ ʨʝʘʣʴʥʦʝ ʧʦʣʝ ʠʣʠ ʝʛʦ ʠʩʪʦʯʥʠʢ, ʥʦ ʢʦʪʦʨʦʝ 

ʷʚʣʷʝʪʩʷ ʨʝʘʣʴʥʦ ʜʝʡʩʪʚʫʶʱʠʤ ʥʘʯʘʣʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʨʝʘʢʮʠʶ ʜʚʠ-

ʞʫʱʝʛʦʩʷ ʦʙʲʝʢʪʘ. 
 

ʇʦʵʪʦʤʫ ʜʚʠʞʫʱʝʡʩʷ ʟʘʨʷʜ ʚʝʜʝʪ ʩʝʙʷ ʪʘʢ, ʩʣʦʚʥʦ ʥʘ ʥʝʛʦ ʜʝʡ-

ʩʪʚʫʝʪ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ, ʭʦʪʷ ʵʪʦ ʚʩʝʛʦ ʣʠʰʴ ʵʬʬʝʢʪ ʫʩʨʝʜʥʝʥʠʷ ʘʥʠʟʦ-

ʪʨʦʧʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ; ʘ ʜʚʠʞʫʱʘʷʩʷ ʤʘʩʩʘ ʩʣʦʚʥʦ ʙʳ ʫʚʝʣʠʯʠʚʘ-

ʝʪʩʷ ʚ ʜʚʠʞʝʥʠʠ, ʭʦʪʷ ʵʪʦ ʵʬʬʝʢʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʫʩʨʝʜʥʝʥʠʷ ʘʥʠʟʦ-

ʪʨʦʧʠʠ ʩʢʦʨʦʩʪʠ (ʫʩʢʦʨʝʥʠʷ). ɼʨʫʛʦʝ ʜʝʣʦ, ʯʪʦ, ʦʙʥʘʨʫʞʠʚ ʙʦʣʴʰʫʶ, 

ʧʦʜʯʘʩ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩ-

ʩʘʭ, ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʘʙʩʦʣʶʪʠʟʠʨʦʚʘʣʘ ʝʝ ʚʧʣʦʪʴ ʜʦ ʤʘʪʝʨʠʘʣʠ-

ʟʘʮʠʠ ʪʘʢʠʭ ʵʬʬʝʢʪʦʚ ʫʩʨʝʜʥʝʥʠʷ, ʢʘʢ ʨʦʩʪ ʤʘʩʩʳ, ʟʘʤʝʜʣʝʥʠʝ ʚʨʝʤʝʥʠ, 

ʯʪʦ ʧʨʠʚʝʣʦ ʢʦ ʚʩʷʢʦʛʦ ʨʦʜʘ ʥʝʣʝʧʳʤ ʤʠʬʘʤ ʠ ʧʘʨʘʜʦʢʩʘʤ. 
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ʊʝʤ ʥʝ ʤʝʥʝʝ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʧʨʠʥʘʜʣʝʞʠʪ ʙʦʣʴʰʦʡ 

ʚʢʣʘʜ ʚ ʧʦʟʥʘʥʠʝ ʧʨʠʨʦʜʳ, ʧʦʵʪʦʤʫ ʧʘʬʦʩ ʘʚʪʦʨʘ ʥʘʧʨʘʚʣʝʥ ʥʝ ʥʘ ʪʦ, 

ʯʪʦʙʳ ʨʘʟʦʙʣʘʯʠʪʴ ʝʝ ʠʜʝʦʣʦʛʠʯʝʩʢʫʶ ʥʝʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ, ʘ ʥʘ ʪʦ, 

ʯʪʦʙʳ ʨʘʟʚʝʷʪʴ ʠʣʣʶʟʠʠ ʥʝ ʪʦʣʴʢʦ ʬʠʟʠʢʦʚ, ʥʦ ʠ ʬʠʣʦʩʦʬʦʚ ʥʘ ʝʝ ʩʯʝʪ. 
 

ɺʝʜʴ ʥʝ ʚʠʥʘ, ʘ ʪʨʘʛʝʜʠʷ ʕʡʥʰʪʝʡʥʘ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦ ʪʦʣʴʢʦ 

ʝʛʦ ʤʘʭʠʩʪʩʢʠʝ ʟʘʙʣʫʞʜʝʥʠʷ ʥʝ ʧʦʟʚʦʣʠʣʠ ʦʩʫʱʝʩʪʚʠʪʴ ʤʝʯʪʫ ʚʩʝʡ 

ʞʠʟʥʠ ï ʩʦʟʜʘʪʴ ʝʜʠʥʫʶ ʪʝʦʨʠʶ ʧʦʣʷ, ʠʙʦ, ʧʦʥʷʚ ʠ ʦʮʝʥʠʚ ʨʦʣʴ ʠʥʬʦʨ-

ʤʘʮʠʠ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʘʭ, ʦʥ ʰʝʣ ʚ ʚʝʨʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ. ʊʘʢ ʯʪʦ 

ʢʦʛʜʘ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʙʫʜʝʪ ʧʦʚʝʨʞʝʥʘ, ʵʪʦ ʧʨʦʠʟʦʡʜʝʪ ʠ ʙʣʘ-

ʛʦʜʘʨʷ ʕʡʥʰʪʝʡʥʫ. ʀ ʚ ʵʪʦʤ ʥʝʪ ʧʘʨʘʜʦʢʩʘ, ʘ ʣʠʰʴ ʜʠʘʣʝʢʪʠʯʝʩʢʠʡ ʟʘ-

ʢʦʥ ʦʪʨʠʮʘʥʠʷ ʦʪʨʠʮʘʥʠʷ, ʥʝ ʪʦʣʴʢʦ ʙʦʨʴʙʳ, ʥʦ ʠ ʚʟʘʠʤʦʧʨʦʥʠʢʥʦʚʝʥʠʷ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʝʡ. 
 

ʉʫʜʷ ʧʦ ʵʧʠʛʨʘʬʘʤ ʚ ʧʨʝʜʠʩʣʦʚʠʠ, ʫʤʥʠʮʘ ʠ ʭʠʪʨʝʮ ɸ. ʕʡʥ-

ʰʪʝʡʥ, ʚʝʨʦʷʪʥʦ, ʙʳʩʪʨʦ ʧʦʥʷʣ, ʯʪʦ ʧʦʜʤʝʥʠʚ ʬʠʟʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ ʠʥ-

ʚʘʨʠʘʥʪʥʦʩʪʠ ʠʟʤʝʨʝʥʠʡ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʧʨʠʥʮʠʧʦʤ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ 

ʫʨʘʚʥʝʥʠʡ, ʦʥ ʟʘʚʝʣ ʬʠʟʠʢʫ ʚ ʥʝʧʨʦʭʦʜʠʤʳʡ ʪʫʧʠʢ, ʦʜʥʘʢʦ ʦʢʨʫʞʘʚʰʝʝ 

ʝʛʦ ʩʪʘʜʦ ʚʦʩʪʦʨʞʝʥʥʳʭ ʘʧʦʣʦʛʝʪʦʚ ʧʦʤʝʰʘʣʦ ʝʤʫ ʦʪʩʪʫʧʠʪʴ ʥʘʟʘʜ. 
 

ʕʪʦ ʪʝʤ ʙʦʣʝʝ ʚʝʨʦʷʪʥʦ, ʯʪʦ ʣʶʙʦʡ ʤʘʪʝʤʘʪʠʢ ʟʥʘʝʪ, ʯʪʦ ʚʩʝ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʠʝ ʫʨʘʚʥʝʥʠʷ ʚʧʨʷʤʫʶ ʟʘʚʠʩʷʪ ʦʪ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ, ʚ ʢʦ-

ʪʦʨʦʡ ʦʥʠ ʟʘʧʠʩʳʚʘʶʪʩʷ. 
 

ɼʦʩʪʘʪʦʯʥʦ ʦʪʢʨʳʪʴ ʩʧʨʘʚʦʯʥʠʢ ʧʦ ʤʘʪʝʤʘʪʠʢʝ, ʯʪʦʙʳ  ʫʙʝ-

ʜʠʪʴʩʷ, ʯʪʦ, ʥʘʧʨʠʤʝʨ, ʫʨʘʚʥʝʥʠʝ ʩʬʝʨʳ ʚ ʧʨʷʤʦʫʛʦʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʝʝ ʞʝ ʫʨʘʚʥʝʥʠʷ ʚ ʢʦʩʦʫʛʦʣʴʥʳʭ ʢʦʦʨʜʠʥʘʪʘʭ, ʘ ʜʠʚʝʨ-

ʛʝʥʮʠʷ ʠ ʨʦʪʘʮʠʷ ʚʝʢʪʦʨʦʚ ʚʳʛʣʷʜʷʪ ʧʦ-ʨʘʟʥʦʤʫ ʚ ʜʝʢʘʨʪʦʚʳʭ ʠ ʩʬʝʨʠ-

ʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪʘʭ, ʧʨʠʯʝʤ ʜʚʠʞʫʱʠʝʩʷ ʢʦʦʨʜʠʥʘʪʳ ʥʝ ʩʦʩʪʘʚʣʷʶʪ 

ʠʩʢʣʶʯʝʥʠʷ. 
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            ɻʣʘʚʘ II . ʆʉʅʆɺʓ ʊɽʆʈʀʀ ʆʊʈɸɾɽʅʀʗ ɼɺʀɾɽʅʀʗ 
 

                        I I -1. ʆʪʨʘʞʝʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʞʝʥʠʷ 
 

ɿʘʜʘʯʘ ʣʶʙʦʡ ʥʘʫʢʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, ʯʪʦʙʳ ʥʝ ʧʨʦʩʪʦ ʦʧʠʩʳʚʘʪʴ 

ʦʯʝʚʠʜʥʦʝ, ʥʦ ʠ ʚʩʢʨʳʚʘʪʴ ʪʦ, ʯʪʦ ʩʢʨʳʪʦ ʧʦʜ ʧʦʢʨʦʚʦʤ ʦʯʝʚʠʜʥʦʩʪʠ. 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʦʧʠʩʳʚʘʷ ʷʚʣʝʥʠʝ, ʥʘʫʢʘ ʜʦʣʞʥʘ ʷʩʥʦ ʚʠʜʝʪʴ 

ʝʛʦ ʩʢʨʳʪʫʶ ʩʫʱʥʦʩʪʴ, ʪ.ʝ. ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʯʝʪʢʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ 

ʜʦʩʪʫʧʥʦʡ ʥʘʙʣʶʜʝʥʠʶ (ʠʟʤʝʨʝʥʠʶ) ʠʥʬʦʨʤʘʮʠʡ çʜʣʷ ʥʘʩè ʠ ʠʤʤʘ-

ʥʝʥʪʥʦʡ ʦʙʲʝʢʪʫ ʥʘʙʣʶʜʝʥʠʷ, ʥʦ ʥʝʥʘʙʣʶʜʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʝʡ çʚ ʩʝ-

ʙʝè. 

ʄʦʞʥʦ ʜʘʞʝ ʩʢʘʟʘʪʴ, ʯʪʦ ʧʨʝʜʤʝʪʦʤ ʥʘʫʢʠ ʚʦʦʙʱʝ ʷʚʣʷʝʪʩʷ ʫʩ-

ʪʘʥʦʚʣʝʥʠʝ ʚʟʘʠʤʥʦʡ ʩʚʷʟʠ ʤʝʞʜʫ ʩʫʱʥʦʩʪʴʶ ʠ ʷʚʣʝʥʠʝʤ, ʠʙʦ ʧʨʦʩʪʦʝ 

ʦʧʠʩʘʥʠʝ ʷʚʣʝʥʠʷ ʝʩʪʴ ʚʩʝʛʦ ʣʠʰʴ ʙʝʣʣʝʪʨʠʩʪʠʢʘ ʠʣʠ (ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ) 

ʧʦʚʝʨʭʥʦʩʪʥʘʷ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ. 

ʕʪʫ ʚʟʘʠʤʦʩʚʷʟʴ ʥʘʫʢʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʧʫʪʝʤ ʠʟʫʯʝʥʠʷ ʩʪʨʫʢʪʫ-

ʨʳ ʤʘʪʝʨʠʠ ʠ ʚʩʝʭ ʬʦʨʤ ʝʝ ʜʚʠʞʝʥʠʷ ʦʪ ʤʝʭʘʥʠʯʝʩʢʠʭ ʜʦ ʙʠʦʣʦʛʠʯʝ-

ʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ. 

ʈʘʥʝʝ ʥʘʤ ʫʞʝ ʧʨʠʭʦʜʠʣʦʩʴ ʢʘʩʘʪʴʩʷ ʥʝʢʦʪʦʨʳʭ ʠʟ ʵʪʠʭ ʬʦʨʤ 

(ʩʤ. ʙʠʙʣʠʦʛʨʘʬʠʶ ʚ ʢʦʥʮʝ ʙʨʦʰʶʨʳ). ɿʜʝʩʴ ʞʝ ʤʳ ʥʘʤʝʨʝʥʳ ʦʛʨʘʥʠ-

ʯʠʪʴʩʷ ʪʦʣʴʢʦ ʪʝʤʠ ʧʨʦʩʪʝʡʰʠʤʠ ʬʦʨʤʘʤʠ ʜʚʠʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʪʨʘʜʠ-

ʮʠʦʥʥʦ ʦʪʥʦʩʷʪʩʷ ʢ ʬʠʟʠʢʝ, ʪ.ʝ. ʤʝʭʘʥʠʯʝʩʢʠʤʠ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ. 

ʀʟʜʘʚʥʘ ʵʪʠ ʜʚʠʞʝʥʠʷ ʧʨʠʥʷʪʦ ʙʳʣʦ ʧʦʜʨʘʟʜʝʣʷʪʴ ʥʘ ʦʪʥʦʩʠ-

ʪʝʣʴʥʳʝ, ʪ.ʝ. ʜʚʠʞʝʥʠʷ ʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʦʛʦ, ʧʨʦʠʟ-

ʚʦʣʴʥʦ ʧʨʠʥʷʪʦʛʦ ʟʘ ʥʝʧʦʜʚʠʞʥʳʡ, ʠ ʘʙʩʦʣʶʪʥʳʝ, ʪ.ʝ. ʜʚʠʞʝʥʠʷ ʦʙʲʝʢ-

ʪʦʚ ʚ ʥʝʧʦʜʚʠʞʥʦʤ ʤʠʨʦʚʦʤ ʵʬʠʨʝ (ʬʠʟʠʯʝʩʢʦʤ ʚʘʢʫʫʤʝ). 

ʆʪʥʦʩʠʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ (ʪʦʣʴʢʦ ʥʘ ʧʝʨʚʳʡ!) 

ʣʝʛʢʦ ʧʦʜʜʘʝʪʩʷ ʥʘʙʣʶʜʝʥʠʶ ʠ ʧʦʪʦʤʫ ʜʦʣʛʦʝ ʚʨʝʤʷ ʥʝ ʩʦʟʜʘʚʘʣʦ ʧʨʦ-

ʙʣʝʤ ʜʣʷ ʩʚʦʝʛʦ ʦʧʠʩʘʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʪ 

ʥʠʢʘʢʦʡ ʨʘʟʥʠʮʳ ʤʝʞʜʫ ʠʥʬʦʨʤʘʮʠʝʡ ʜʣʷ ʥʘʩ ʠ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʩʝʙʝ. 

ʅʘʧʨʦʪʠʚ, ʘʙʩʦʣʶʪʥʦʝ ʜʚʠʞʝʥʠʝ ʚʩʝʛʜʘ ʙʳʣʦ ʟʘʛʘʜʢʦʡ ʜʣʷ ʫʯʝ-

ʥʳʭ, ʧʦʩʢʦʣʴʢʫ ʟʘʛʘʜʦʯʥʳʡ ʵʬʠʨ ʥʝ ʥʘʙʣʶʜʘʝʤ, ʠʙʦ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ 

(ʦʧʷʪʴ-ʪʘʢʠ, ʪʦʣʴʢʦ ʥʘ ʧʝʨʚʳʡ!) ʥʝ ʚʦʟʜʝʡʩʪʚʫʝʪ ʥʠ ʥʘ ʥʘʰʠ ʦʨʛʘʥʳ 

ʯʫʚʩʪʚ, ʥʠ ʥʘ ʠʟʤʝʨʠʪʝʣʴʥʳʝ ʧʨʠʙʦʨʳ. ʀ ʧʦʩʢʦʣʴʢʫ ʜʚʠʞʝʥʠʝ ʫʩʪʘʥʘʚ-

ʣʠʚʘʝʪʩʷ ʧʦ ʠʟʤʝʥʝʥʠʶ ʧʦʣʦʞʝʥʠʷ ʜʚʠʞʫʱʝʛʦʩʷ ʦʙʲʝʢʪʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʧʦʜʚʠʞʥʦʛʦ, ʘ ʧʨʠ ʘʙʩʦʣʶʪʥʦʤ ʜʚʠʞʝʥʠʠ ʥʝʧʦʜʚʠʞʥʳʡ ʵʬʠʨ ʥʝ ʥʘ-

ʙʣʶʜʘʝʤ, ʪʦ ʠ ʘʙʩʦʣʶʪʥʦʝ ʜʚʠʞʝʥʠʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʦ. 

ɺʝʜʴ ʜʘʞʝ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʨʘʚʥʦʤʝʨʥʦʝ ʜʚʠʞʝʥʠʝ ʩʫʜʥʘ ʧʦ ʩʧʦ-

ʢʦʡʥʦʡ ʛʣʘʜʠ ʚʦʜʳ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥʦ ʥʘʙʣʶʜʘʪʝʣʝʤ, ʥʘʭʦʜʷ-

ʱʠʤʩʷ ʚ ʪʨʶʤʝ ʙʝʟ ʦʢʦʥ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʥʝ ʚʠʜʠʪ ʥʠ ʚʦʜʳ, ʥʝ ʙʝʨʝʛʦʚ, ʥʠ 

ʜʨʫʛʠʭ ʩʫʜʦʚ. 

ʕʪʦ ʜʘʣʦ ʧʦʚʦʜ ɻʘʣʠʣʝʶ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʩʚʦʡ ʟʥʘʤʝʥʠʪʳʡ 

ʢʣʘʩʩʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʨʘʚʥʦʤʝʨ-

ʥʦʝ (ʠʥʝʨʮʠʘʣʴʥʦʝ) ʘʙʩʦʣʶʪʥʦʝ ʜʚʠʞʝʥʠʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥʦ 
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ʥʠʢʘʢʠʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ, ʪ.ʝ. ʠʥʬʦʨʤʘʮʠʷ ʚ ʩʝʙʝ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʥʘʤ ʥʝ-

ʜʦʩʪʫʧʥʘ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʨʷʜ ʥʝʜʦʚʝʨʯʠʚʳʭ ʫʯʝʥʳʭ ʧʳʪʘʣʩʷ ʧʨʦʚʦʜʠʪʴ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʦʙʥʘʨʫʞʝʥʠʶ ʘʙʩʦʣʶʪʥʦʛʦ ʜʚʠʞʝ-

ʥʠʷ. 

ʅʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳ ʦʧʳʪʳ ʄʘʡʢʝʣʴʩʦʥʘ-ʄʦʨʣʠ, ʧʳʪʘʚʰʠʭʩʷ 

ʠʟʤʝʨʠʪʴ ʦʨʙʠʪʘʣʴʥʫʶ ʩʢʦʨʦʩʪʴ ɿʝʤʣʠ ʚ ʤʠʨʦʚʦʤ ʵʬʠʨʝ, ʪ.ʝ. ʩʢʦʨʦʩʪʴ 

ʝʝ ʘʙʩʦʣʶʪʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʧʦ ʨʘʟʥʦʩʪʠ ʘʙʩʦʣʶʪʥʳʭ ʩʢʦʨʦʩʪʝʡ ʩʚʝʪʦʚʦʛʦ 

ʣʫʯʘ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʜʚʠʞʝʥʠʷ ɿʝʤʣʠ ʠ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʥʘʧʨʘʚʣʝ-

ʥʠʠ. 

ɽʩʣʠ ʙʳ ʵʪʠ ʵʢʩʧʝʨʠʤʝʥʪʳ ʫʜʘʣʠʩʴ, ʪʦ ʧʨʠʥʮʠʧ ʦʪʥʦʩʠʪʝʣʴʥʦ-

ʩʪʠ ɻʘʣʠʣʝʷ ʙʳʣ ʙʳ ʦʧʨʦʚʝʨʛʥʫʪ. 

ʅʦ ʧʦʩʢʦʣʴʢʫ ʵʪʠ ʠ ʚʩʝ ʧʦʜʦʙʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʩ ʙʦʣʴʰʦʡ 

ʪʦʯʥʦʩʪʴʶ ʧʦʜʪʚʝʨʜʠʣʠ ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ 

ʝʛʦ ʣʫʯʘ, ʪʦ ʛʘʣʠʣʝʝʚ ʧʨʠʥʮʠʧ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʙʣʝʩʪʷʱʝ ʚʦʩʪʦʨʞʝʩʪ-

ʚʦʚʘʣ. 

ʂʦʥʝʯʥʦ, ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʦʙʥʘʨʫʞʝʥʠʷ ʘʙ-

ʩʦʣʶʪʥʦʛʦ ʜʚʠʞʝʥʠʷ ʩʦʟʜʘʝʪ ʙʦʣʴʰʦʡ ʩʦʙʣʘʟʥ ʦʙʲʷʚʠʪʴ ʵʪʦ ʜʚʠʞʝʥʠʝ 

ʚʤʝʩʪʝ ʩ ʵʬʠʨʦʤ ʥʝʩʫʱʝʩʪʚʫʶʱʠʤʠ, ʯʪʦ ʠ ʩʜʝʣʘʣ ʕʡʥʰʪʝʡʥ ʚ ʩʚʦʝʡ 

ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʚʳʜʘʚ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʥʘʩ ʦ ʧʦʩʪʦʷʥʩʪʚʝ ʩʢʦ-

ʨʦʩʪʠ ʩʚʝʪʘ ʚ ʣʶʙʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘʭ ʟʘ ʠʥʬʦʨʤʘʮʠʶ ʚ ʩʝʙʝ, ʪ.ʝ. ʟʘ ʨʝ-

ʘʣʴʥʦʝ (ʭʦʪʴ ʠ ʤʠʩʪʠʯʝʩʢʦʝ) ʩʚʦʡʩʪʚʦ ʩʚʝʪʘ. 

ʀ ʥʠʢʪʦ ʥʝ ʦʩʤʝʣʠʣʩʷ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ, ʯʪʦ, ʩʣʝʜʫʷ ʵʪʦʡ ʣʦ-

ʛʠʢʝ, ʥʫʞʥʦ ʦʙʲʷʚʠʪʴ ʥʝ ʩʫʱʝʩʪʚʫʶʱʠʤ ʪʘʢʞʝ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʝ ʠʥʝʨ-

ʮʠʘʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʩʫʜʥʘ ʧʦ ʩʧʦʢʦʡʥʦʡ ʛʣʘʜʠ ʦʟʝʨʘ ʚʤʝʩʪʝ ʩ ʚʦʜʦʡ ʠ 

ʙʝʨʝʛʘʤʠ, ʨʘʟ ʦʥʠ ʥʝ ʚʠʜʥʳ ʪʨʶʤʥʦʤʫ ʫʟʥʠʢʫ. 

ʇʦʵʪʦʤʫ, ʝʩʣʠ ʧʨʠʜʝʨʞʠʚʘʪʴʩʷ ʠʟʣʦʞʝʥʥʳʭ ʚʳʰʝ ʢʨʠʪʝʨʠʝʚ 

ʥʘʫʯʥʦʩʪʠ, ʧʦʜʭʦʜ ʕʡʥʰʪʝʡʥʘ ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ ʥʝʥʘʫʯʥʳʤ, ʪ.ʢ. ʦʥ ʥʝ 

ʪʦʣʴʢʦ ʦʪʢʘʟʳʚʘʝʪʩʷ ʦʪ ʫʩʪʘʥʦʚʣʝʥʠʷ ʩʚʷʟʠ ʤʝʞʜʫ ʠʥʬʦʨʤʘʮʠʝʡ ʜʣʷ ʥʘʩ 

ʠ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʩʝʙʝ, ʥʦ ʜʘʞʝ ʚʦʚʩʝ ʦʪʨʠʮʘʝʪ ʧʦʩʣʝʜʥʶʶ, ʠʣʠ, ʯʪʦ ʪʦ 

ʞʝ ʩʘʤʦʝ, ʦʪʦʞʜʝʩʪʚʣʷʝʪ ʵʪʠ ʠʥʬʦʨʤʘʮʠʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʫ ʥʝʛʦ ʧʦʣʫʯʘʝʪʩʷ, ʯʪʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘʙʣʶʜʘʪʝ-

ʣʷ, ʥʝʧʦʜʚʠʞʥʦʛʦ ʦʪʥʦʩʠʪʝʣʴʥʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ, ʧʦʩʣʝʜʥʠʡ ʠʤʝ-

ʝʪ ʪʦʣʴʢʦ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ, ʘ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʘʙʣʶʜʘʪʝʣʷ, ʜʚʠʞʫʱʝ-

ʛʦʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʭ, ʪʦʪ ʞʝ ʟʘʨʷʜ ʠʤʝʝʪ ʝʱʝ ʠ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ. 

ɺʳʭʦʜʠʪ ʧʦ ʕʡʥʰʪʝʡʥʫ, ʯʪʦ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʥʝ ʦʙʲʝʢʪʠʚʥʘʷ 

ʨʝʘʣʴʥʦʩʪʴ, ʘ ʥʝʯʪʦ ʟʘʚʠʩʷʱʝʝ ʦʪ ʧʦʩʪʦʨʦʥʥʝʛʦ ʥʘʙʣʶʜʘʪʝʣʷ, ʚʳʩʪʫ-

ʧʘʶʱʝʛʦ ʚ ʢʘʯʝʩʪʚʝ ʜʝʤʠʫʨʛʘ, ʪʚʦʨʮʘ ʦʙʲʝʢʪʠʚʥʦʡ ʨʝʘʣʴʥʦʩʪʠ. 

ʈʘʟʫʤʝʝʪʩʷ, ʚʩʝ ʵʪʦ ʤʦʞʝʪ ʢʘʟʘʪʴʩʷ, ʥʦ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʚ ʨʝʘʣʴ-

ʥʦʩʪʠ, ʘ ʧʨʠʯʠʥʳ ʵʪʦʡ ʢʘʞʠʤʦʩʪʠ ʜʦʣʞʥʳ ʧʦʣʫʯʠʪʴ ʬʠʟʠʯʝʩʢʦʝ ʦʙʲʷʩ-

ʥʝʥʠʝ, ʯʝʤʫ ʠ ʧʦʩʚʷʱʝʥʘ ʠʟʣʘʛʘʝʤʘʷ ʪʝʦʨʠʷ ʦʪʨʘʞʝʥʠʷ ʜʚʠʞʝʥʠʷ 

(ʊʆɼ). 

ʇʨʝʞʜʝ ʦʜʥʘʢʦ ʦʪʤʝʪʠʤ, ʯʪʦ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʕʡʥ-

ʰʪʝʡʥʘ ʢʘʢ ʠʤʠʪʘʮʠʦʥʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ 
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ʜʘʝʪ ʬʠʟʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʯʪʦ ʥʝ ʧʨʠʙʘʚʣʷʝʪ ʝʡ ʥʠ ʥʘʫʯʥʦ-

ʩʪʠ, ʥʠ ʬʠʟʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ, ʧʦʩʢʦʣʴʢʫ, ʝʩʣʠ ʦʥʘ ʜʘʝʪ, ʥʘʧʨʠʤʝʨ, ʧʨʘ-

ʚʠʣʴʥʫʶ ʩʢʦʨʦʩʪʴ 1000 ʤ/ʩ, ʪʦ ʵʪʦ ʥʝ ʟʥʘʯʠʪ, ʯʪʦ ʧʨʦʮʝʩʩ ʧʦʣʫʯʝʥʠʷ 
ʵʪʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʬʠʟʠʯʝʩʢʠ ʦʧʨʘʚʜʘʥ, ʠʙʦ ʵʪʫ ʪʳʩʷʯʫ ʤʦʞʥʦ ʤʘʪʝʤʘʪʠ-

ʯʝʩʢʠ ʧʦʣʫʯʠʪʴ ʩʦʪʥʝʡ ʩʧʦʩʦʙʦʚ:
310 , 500+500, 2000/2 ʠ ʪ.ʜ., ʥʦ ʧʨʠ 

ʵʪʦʤ ʥʠ ʦʜʠʥ ʠʟ ʥʠʭ ʤʦʞʝʪ ʥʝ ʠʤʝʪʴ ʬʠʟʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ. 
 

ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʧʨʘʚʠʣʴʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʤʦʞʝʪ 

ʙʳʪʴ ʥʝʩʢʦʣʴʢʦ, ʥʦ ʧʨʘʚʠʣʴʥʘʷ ʚʦ ʚʩʝʭ ʜʝʪʘʣʷʭ ʬʠʟʠʯʝʩʢʘʷ ʪʝʦʨʠʷ ʤʦ-

ʞʝʪ ʙʳʪʴ ʪʦʣʴʢʦ ʦʜʥʘ. 
 

ɺ ʧʨʠʥʮʠʧʝ, ʩ ʥʝʘʜʝʢʚʘʪʥʦʩʪʴʶ ʦʪʨʘʞʝʥʠʷ (ʨʝʬʣʝʢʩʠʠ) ʷʚʣʝʥʠ-

ʝʤ ʝʛʦ ʩʫʱʥʦʩʪʠ, ʪ.ʝ. ʩ ʨʘʩʭʦʞʜʝʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʥʘʩ ʩ ʠʥʬʦʨʤʘ-

ʮʠʝʡ ʚ ʩʝʙʝ ʚ ʷʚʣʝʥʠʷʭ ʧʨʠʨʦʜʳ ʯʝʣʦʚʝʯʝʩʪʚʦ ʩʪʦʣʢʥʫʣʦʩʴ ʝʱʝ ʜʦ ʩʦʟ-

ʜʘʥʠʷ ʬʠʟʠʢʠ. 
 

ʊʘʢ, ʟʘʧʘʟʜʳʚʘʥʠʝ ʟʚʫʢʦʚʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʚʝʪʦ-

ʚʦʡ ʥʘ ʥʝʢʦʪʦʨʦʤ ʫʜʘʣʝʥʠʠ ʦʪ ʛʨʦʟʳ ʩʦʟʜʘʚʘʣʦ ʚʧʝʯʘʪʣʝʥʠʝ, ʯʪʦ ʛʨʦʤ ʥʝ 

ʩʦʧʨʦʚʦʞʜʘʝʪ ʤʦʣʥʠʶ, ʥʦ ʩʣʝʜʫʝʪ ʟʘ ʥʝʡ ʩ ʥʝʢʦʪʦʨʦʡ ʟʘʜʝʨʞʢʦʡ. 
 

ʕʪʦ ʷʚʣʝʥʠʝ ʪʦʛʜʘ ʥʝ ʧʨʝʚʨʘʪʠʣʦʩʴ ʚ ʧʨʦʙʣʝʤʫ ʧʦʟʥʘʥʠʷ ʪʦʣʴʢʦ 

ʧʦʪʦʤʫ, ʯʪʦ ʯʝʣʦʚʝʢ ʥʝʨʝʜʢʦ ʦʢʘʟʳʚʘʣʩʷ ʚ ʮʝʥʪʨʝ ʛʨʦʟʳ, ʛʜʝ ʦʜʥʦʚʨʝ-

ʤʝʥʥʦʩʪʴ ʤʦʣʥʠʠ ʠ ʛʨʦʤʘ ʥʝ ʚʳʟʳʚʘʣʘ ʩʦʤʥʝʥʠʡ. 
 

ʅʦ, ʥʘʧʨʠʤʝʨ, ʵʭʦ ʜʦʣʛʦʝ ʚʨʝʤʷ ʩʦʟʜʘʚʘʣʦ ʠʣʣʶʟʠʶ ʧʝʨʝʜʨʘʟ-

ʥʠʚʘʥʠʷ ʢʝʤ-ʪʦ ʯʝʣʦʚʝʯʝʩʢʠʭ ʚʦʧʣʝʡ, ʧʦʢʘ ʥʝ ʧʨʠʰʣʦ ʦʩʦʟʥʘʥʠʝ ʪʦʛʦ, 

ʯʪʦ ʵʭʦ ʵʪʦ ʟʘʧʦʟʜʘʣʦʝ ʚʦʟʚʨʘʱʝʥʠʝ ʢ ʯʝʣʦʚʝʢʫ ʝʛʦ ʩʦʙʩʪʚʝʥʥʳʭ ʚʦʧʣʝʡ. 
 

ʂʘʢ ʙʳ ʪʦ ʥʠ ʙʳʣʦ, ʥʦ ʧʨʦʙʣʝʤʘ ʟʘʧʘʟʜʳʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ 

ʥʘʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʝʙʝ ʩʫʱʝʩʪʚʦʚʘʣʘ ʚʩʝʛʜʘ, ʭʦʪʷ ʠ ʥʝ 

ʩʦʟʜʘʚʘʣʘ ʙʦʣʴʰʠʭ ʪʨʫʜʥʦʩʪʝʡ ʜʣʷ ʯʝʣʦʚʝʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʛʜʝ ʟʨʠ-

ʪʝʣʴʥʳʡ (ʦʧʪʠʯʝʩʢʠʡ) ʢʦʥʪʨʦʣʴ, ʩʯʠʪʘʚʰʠʡʩʷ ʤʛʥʦʚʝʥʥʳʤ, ʩʥʠʤʘʣ ʚʩʝ 

ʥʝʜʦʫʤʝʥʠʷ. 
 

ʅʦ ʪʘʢ ʦʙʩʪʦʷʣʦ ʜʝʣʦ ʣʠʰʴ ʜʦ ʪʝʭ ʧʦʨ, ʧʦʢʘ ʩʢʦʨʦʩʪʴ ʥʘʙʣʶ-

ʜʘʝʤʳʭ ʧʨʦʮʝʩʩʦʚ ʙʳʣʘ ʥʝʩʦʧʦʩʪʘʚʠʤʦ ʤʘʣʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʢʦʨʦ-

ʩʪʴʶ ʧʦʩʪʫʧʣʝʥʠʷ ʦʧʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʥʠʭ. ʂʦʛʜʘ ʞʝ ʵʪʠ ʩʢʦʨʦ-

ʩʪʠ ʩʪʘʣʠ ʭʦʪʴ ʢʘʢ-ʪʦ ʩʦʧʦʩʪʘʚʠʤʳ, ʘ ʪʝʤ ʙʦʣʝʝ, ʢʦʛʜʘ ʦʙʲʝʢʪʦʤ ʥʘʙʣʶ-

ʜʝʥʠʷ ʩʪʘʣ ʩʘʤ ʩʚʝʪ, ʧʨʦʙʣʝʤʘ ʨʘʩʭʦʞʜʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʥʘʩ ʠ ʠʥ-

ʬʦʨʤʘʮʠʠ ʚ ʩʝʙʝ ʧʨʠʥʷʣʘ ʪʘʢʠʝ ʤʘʩʰʪʘʙʳ, ʯʪʦ ʚʳʟʚʘʣʘ ʟʥʘʤʝʥʠʪʳʡ 

çʢʨʠʟʠʩ ʬʠʟʠʢʠè ʥʘ ʩʪʳʢʝ XIX  ʠ ʍʍ ʩʪʦʣʝʪʠʡ. 
 

ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʪʦ ʚʨʝʤʷ ʵʪʘ ʧʨʦʙʣʝʤʘ ʥʝ ʙʳʣʘ ʦʩʦʟʥʘʥʘ ʢʘʢ 

ʯʠʩʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ, ʪʦ ʝʩʪʴ ʢʘʢ ʧʨʦʙʣʝʤʘ ʨʝʬʣʝʢʩʠʠ ʠ ʧʦʪʦʤʫ ʧʦʣʫ-

ʯʠʣʘ ʠʟʚʨʘʱʝʥʥʦʝ ʠʩʪʦʣʢʦʚʘʥʠʝ ʚ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ 

ʧʨʠʧʠʩʘʣʘ ʝʩʪʝʩʪʚʝʥʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ (ʟʘʧʘʟʜʳʚʘʥʠʝ) ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ 

ʥʘʩ ʦʪ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʥʘʙʣʶʜʘʝʤʳʭ ʦʙʲʝʢʪʦʚ ʧʨʦʪʠʚʦʝʩʪʝʩʪʚʝʥʥʦʡ 
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ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʝʙʝ ʦʙ ʵʪʠʭ ʦʙʲʝʢʪʘʭ, ʚ ʯʝʤ 

ʥʘʤ ʩʝʡʯʘʩ ʠ ʥʘʜʣʝʞʠʪ ʫʙʝʜʠʪʴʩʷ. 

            I I -2. ʆʪʨʘʞʝʥʠʝ ʜʣʠʥ ʠ ʩʢʦʨʦʩʪʝʡ 

                           ʜʚʠʞʫʱʠʭʩʷ ʦʙʲʝʢʪʦʚ 

 
ʉ ʵʪʦʡ ʮʝʣʴʶ ʨʘʩʩʤʦʪʨʠʤ ʧʦʧʳʪʢʫ ʠʟʤʝʨʠʪʴ ʜʣʠʥʫ ʠ ʩʢʦʨʦʩʪʴ 

ʩʪʝʨʞʥʷ, ʧʨʦʣʝʪʘʶʱʝʛʦ ʤʠʤʦ ʥʘʩ ʩʦ ʩʢʦʨʦʩʪʴʶ 
0v  ʚʜʦʣʴ ʣʠʥʝʡʢʠ, ʢʦ-

ʪʦʨʦʡ ʤʳ ʨʘʩʧʦʣʘʛʘʝʤ. ʇʦʣʦʞʠʤ ʪʘʢʞʝ, ʯʪʦ ʤʳ ʨʘʩʧʦʣʘʛʘʝʤ ʠ ʩʝʢʫʥʜʦ-

ʤʝʨʦʤ ʠ ʯʪʦ ʜʦ ʥʘʯʘʣʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʜʣʠʥʘ ʫʧʦʤʷʥʫʪʦʛʦ ʩʪʝʨʞʥʷ ʚ ʥʝ-

ʧʦʜʚʠʞʥʦʤ ʩʦʩʪʦʷʥʠʠ ʩʦʩʪʘʚʣʷʣʘ 
0l . 

 

ɺʩʝʤ ʧʦʥʷʪʥʦ, ʯʪʦ ʢʦʛʜʘ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘʯʘʣʦ ʜʚʠ-

ʞʫʱʝʛʦʩʷ ʩʪʝʨʞʥʷ ʧʦʨʘʚʥʷʝʪʩʷ ʩ ʥʘʯʘʣʦʤ ʰʢʘʣʳ ʥʝʧʦʜʚʠʞʥʦʡ ʣʠʥʝʡ-

ʢʠ, ʪʦ ʥʘʭʦʜʷʱʠʡʩʷ ʚ ʪʦʤ ʞʝ ʥʘʯʘʣʝ ʰʢʘʣʳ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨ ʫʚʠʜʠʪ 

ʜʨʫʛʦʡ ʢʦʥʝʮ ʩʪʝʨʞʥʷ ʥʝ ʥʘʧʨʦʪʠʚ ʜʝʣʝʥʠʷ 
0l  ʣʠʥʝʡʢʠ, ʘ ʥʘʧʨʦʪʠʚ ʪʦʛʦ 

ʜʝʣʝʥʠʷ 
01 ll , ʠʟʦʙʨʘʞʝʥʠʝ ʢʦʪʦʨʦʛʦ ʧʨʠʥʝʩ ʩʚʝʪʦʚʦʡ ʣʫʯ ʩʦ ʩʢʦʨʦ-

ʩʪʴʶ ʩ ʚ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʥʘʯʘʣʦ ʩʪʝʨʞʥʷ ʧʦʨʘʚʥʷʣʦʩʴ ʩ ʥʘʯʘʣʦʤ ʰʢʘ-

ʣʳ ʣʠʥʝʡʢʠ, ʪ.ʝ. ʩ ʟʘʧʦʟʜʘʥʠʝʤ ʥʘ ./1 ʩl  
 

ʆʜʥʘʢʦ ʟʘ ʵʪʦ ʚʨʝʤʷ ʜʘʣʴʥʠʡ ʢʦʥʝʮ ʩʪʝʨʞʥʷ ʢʘʢ ʨʘʟ ʧʨʦʣʝʪʠʪ 

ʧʫʪʴ ʦʪ 1l  ʜʦ 
0l , ʪʘʢ ʯʪʦ ʩlvll /1001

, ʦʪʢʫʜʘ ʩʣʝʜʫʝʪ (4ʘ) 

)/1/( 001 ʩvll . 

ʂʦʛʜʘ ʞʝ ʢʦʥʝʮ ʩʪʝʨʞʥʷ ʧʦʨʘʚʥʷʝʪʩʷ ʩ ʥʘʯʘʣʦʤ ʰʢʘʣʳ ʣʠʥʝʡʢʠ, 

ʪʦ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨ ʧʦ ʪʦʡ ʞʝ ʧʨʠʯʠʥʝ ʫʚʠʜʠʪ ʥʘʯʘʣʦ ʝʛʦ ʥʝ ʥʘʧʨʦʪʠʚ 

|| 0l , ʘ ʥʘʧʨʦʪʠʚ || 2l  < || 0l , ʪ. ʝ. (4ʙ) )/1/( 002 ʩvll . 
 

ɽʩʣʠ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨ ʟʘʬʠʢʩʠʨʦʚʘʣ ʧʨʦʤʝʞʫʪʦʢ  ʚʨʝʤʝʥʠ 

ʧʨʦʭʦʞʜʝʥʠʷ ʩʪʝʨʞʥʷ ʤʠʤʦ ʥʘʯʘʣʘ ʰʢʘʣʳ ʣʠʥʝʡʢʠ ʦʪ ʥʘʯʘʣʘ ʜʦ ʢʦʥʮʘ, 

ʪʦ ʨʘʟʜʝʣʠʚ ʥʘ  (4ʘ) ʠ (4ʙ), ʦʥ ʧʦʣʫʯʠʪ 

 

                                           )/1/( 001 ʩvvv                                        (5ʘ) 

 

                                           )/1/( 002 ʩvvv .                                      (5ʙ) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨ ʜʦʣʞʝʥ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ 

ʧʨʠʙʣʠʞʘʶʱʠʡʩʷ ʩʪʝʨʞʝʥʴ ʚʳʛʣʷʜʠʪ ʜʣʠʥʥʝʝ ʠ ʙʳʩʪʨʝʝ, ʥʝʞʝʣʠ ʫʜʘ-

ʣʷʶʱʠʡʩʷ ʩʪʝʨʞʝʥʴ ʪʦʡ ʞʝ ʜʣʠʥʳ. 
 

ʊʦʯʥʦ ʪʘʢʞʝ ʧʨʠ ʧʦʧʳʪʢʝ ʠʟʤʝʨʠʪʴ ʜʣʠʥʫ ʥʝʧʦʜʚʠʞʥʦʛʦ 

ʩʪʝʨʞʥʷ ʧʦʩʨʝʜʩʪʚʦʤ ʜʚʠʞʫʱʝʡʩʷ ʣʠʥʝʡʢʠ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨ ʧʨʠ ʧʨʠ-
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ʙʣʠʞʝʥʠʠ ʢ ʩʪʝʨʞʥʶ ʧʦʣʫʯʠʪ (4ʙ) ʠ (5ʙ), ʘ ʧʨʠ ʫʜʘʣʝʥʠʠ ʦʪ ʥʝʛʦ (4ʘ) ʠ 

(5ʘ). 

ʊʝʧʝʨʴ ʧʨʝʜʩʪʘʚʠʤ, ʯʪʦ ʚ ʧʨʦʮʝʩʩʝ ʠʟʤʝʨʝʥʠʡ ʜʚʠʞʫʪʩʷ ʦʙʘ, ʪ.ʝ. 

ʢʘʢ ʩʪʝʨʞʝʥʴ ʩʦ ʩʢʦʨʦʩʪʴʶ 
01v , ʪʘʢ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨ ʥʘʚʩʪʨʝʯʫ ʝʤʫ ʩʦ 

ʩʢʦʨʦʩʪʴʶ 
02v  ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʧʦʜʚʠʞʥʦʡ ʣʠʥʝʡʢʠ. 

ɺ ʪʦʪ ʤʦʤʝʥʪ, ʢʦʛʜʘ ʥʘʯʘʣʦ ʩʪʝʨʞʥʷ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʠ ʜʚʠʞʫ-

ʱʠʡʩʷ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʚʤʝʩʪʝ ʩʦ ʩʚʦʝʡ ʣʠʥʝʡʢʦʡ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨ 

ʧʦʨʘʚʥʷʶʪʩʷ ʩ ʥʘʯʘʣʦʤ ʰʢʘʣʳ ʥʝʧʦʜʚʠʞʥʦʡ ʣʠʥʝʡʢʠ, ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨ 

ʥʘ ʥʝʧʦʜʚʠʞʥʦʡ ʣʠʥʝʡʢʝ, ʢʦʥʝʯʥʦ, ʫʚʠʜʠʪ ʫʞʝ ʟʥʘʢʦʤʫʶ ʢʘʨʪʠʥʫ (1ʘ). 

ʆʜʥʘʢʦ ʥʘ ʩʚʦʝʡ ʜʚʠʞʫʱʝʡʩʷ ʣʠʥʝʡʢʝ ʦʥ ʫʚʠʜʠʪ ),/1/(' 0211 ʩvll  

ʪ. ʝ.  

                              )/1)(/1/(' 020101 ʩvʩvll ,                             (30ʘ) 

 

ʧʦʩʢʦʣʴʢʫ ʜʣʷ ʥʝʛʦ ʦʪʨʝʟʦʢ 1l  ʥʝʧʦʜʚʠʞʥʦʡ ʣʠʥʝʡʢʠ ʢʘʢ ʙʳ ʜʚʠʞʝʪʩʷ 

ʥʘʚʩʪʨʝʯʫ ʝʤʫ, ʥʝʧʦʜʚʠʞʥʦʤʫ, ʩʦ ʩʢʦʨʦʩʪʴʶ 
02v . 

ʊʦʯʥʦ ʪʘʢʞʝ, ʝʩʣʠ ʚ ʪʝʭ ʞʝ ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨ ʙʫʜʝʪ 

ʥʘʙʣʶʜʘʪʴ ʟʘ ʫʞʝ ʧʨʦʣʝʪʝʚʰʠʤ ʥʘʯʘʣʦʤ ʩʪʝʨʞʥʷ, ʢʦʛʜʘ ʝʛʦ ʢʦʥʝʮ ʧʦ-

ʨʘʚʥʷʝʪʩʷ ʩ ʥʘʯʘʣʦʤ ʰʢʘʣʳ ʥʝʧʦʜʚʠʞʥʦʡ ʣʠʥʝʡʢʠ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦ-

ʨʦʤ, ʪʦ ʪʦʪ ʫʚʠʜʠʪ 
 

                              )/1)(/1/(' 020102 ʩvʩvll .                            (30ʙ) 

 

ɽʩʣʠ ʞʝ ʩʪʝʨʞʝʥʴ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨ ʜʚʠʞʫʪʩʷ ʚʜʦʣʴ ʥʝ-

ʧʦʜʚʠʞʥʦʡ ʣʠʥʝʡʢʠ ʚ ʦʜʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʭʦʪʷ ʠ ʩ ʨʘʟʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ 

01v  ʠ 
02v , ʪʦ ʜʣʷ ʧʨʠʙʣʠʞʝʥʠʷ ʠ ʫʜʘʣʝʥʠʷ ʩʪʝʨʞʥʷ ʧʦʣʫʯʠʪʩʷ 

 

                               )/1)(/1/(" 020101 ʩvʩvll                             (30ʚ) 
 

ʠ                              )/1)(/1/(" 020102 ʩvʩvll . 

 

ʉʪʦʣʢʥʫʚʰʠʩʴ ʩ ʪʘʢʦʡ ʘʥʠʟʦʪʨʦʧʠʝʡ ʠʟʤʝʨʝʥʠʡ ʩʧʝʨʝʜʠ ʠ ʩʟʘʜʠ 

ʦʪ ʩʝʙʷ, ʢʦʪʦʨʘʷ ʷʚʥʦ ʚʳʟʚʘʥʘ ʟʘʧʘʟʜʳʚʘʥʠʝʤ ʠʥʬʦʨʤʘʮʠʠ, ʠʙʦ, ʙʫʜʴ 

ʩ  ʚʩʝ ʵʪʠ ʵʬʬʝʢʪʳ ʠʩʯʝʟʣʠ ʙʳ, ʥʘʙʣʶʜʘʪʝʣʴ ʜʦʣʞʝʥ ʚʳʨʘʙʦʪʘʪʴ 

ʥʝʢʦʪʦʨʫʶ ʛʠʧʦʪʝʟʫ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʚʦʡʩʪʚ ʩʠʤʤʝʪʨʠʠ, ʭʘʨʘʢʪʝʨʥʦʡ ʜʣʷ 

ʬʠʟʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ ʠʩʧʦʣʴʟʫʝʤʳʭ ʠʤ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ. 

ʊʘʢ, ʜʣʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʧʪʠʯʝʩʢʦʡ ʧʨʠʨʦʜʳ 

ʷʚʣʝʥʠʡ ʝʩʪʝʩʪʚʝʥʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ ʛʘʨʤʦʥʠʯʝʩʢʫʶ ʩʠʤʤʝʪʨʠʶ ʥʘʙʣʶ-

ʜʘʝʤʦʡ ʘʥʠʟʦʪʨʦʧʠʠ ʠʟʤʝʨʝʥʠʡ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʛʘʨʤʦʥʠʯʝʩʢʦʝ 

ʩʨʝʜʥʝʝ 1l  ʠ 2l  ʠʟ (1ʘ) ʠ (1ʙ) ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ 0l  ʙʝʟ ʚʩʷʢʠʭ ʠʩʢʘʞʝ-

ʥʠʡ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ 
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02121. )/()2( llllllʛʘʨʤ ,                               (31ʘ) 

ʛʜʝ ʩʨʝʜʥʝʝ ʛʘʨʤʦʥʠʯʝʩʢʦʝ 
ʛʘʨʤl  ʝʩʪʴ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʦʙʨʘʪʥʘʷ ʚʝʣʠʯʠʥʘ 

ʩʨʝʜʥʝʛʦ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ï ʧʦʣʫʩʫʤʤʳ) ʦʙʨʘʪʥʳʭ 

ʫʩʨʝʜʥʷʝʤʳʤ ʚʝʣʠʯʠʥ: 2/)/1/1(/1 21. lllʛʘʨʤ ,  

ʪ.ʝ. (31ʘ). ɸʥʘʣʦʛʠʯʥʦ ʜʣʷ ʩʢʦʨʦʩʪʠ ʠʟ (2ʘ) ʠ (2ʙ) 
 

                              
02121. )/()2( vvvvvvʛʘʨʤ .                            (31ʙ) 

 

ʊʦʛʜʘ ʩʨʝʜʥʝʝ ʛʘʨʤʦʥʠʯʝʩʢʦʝ ʜʣʷ ʘʥʠʟʦʪʨʦʧʠʠ ʠʟʤʝʨʝʥʠʡ ʧʨʠ 

ʦʙʦʶʜʥʦʤ ʚʩʪʨʝʯʥʦʤ ʜʚʠʞʝʥʠʠ (30ʘ) ʠ (30ʙ) ʜʘʩʪ ʜʣʷ ʜʣʠʥ 
 

              )/1/()/()2( 2

020102121. cvvllllll ''''

ʛʘʨʤ ,               (32) 

 

ʘ ʜʣʷ ʩʢʦʨʦʩʪʝʡ (3) )/1/()( 2

02010201. cvvvvvʛʘʨʤ , 

ʛʜʝ /0201 lvv , ʝʩʣʠ  ï ʚʨʝʤʷ ʧʨʦʭʦʞʜʝʥʠʷ ʩʪʝʨʞʥʷ ʤʠʤʦ 

ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʘ ʧʨʠ ʠʭ ʦʙʦʶʜʥʦʤ ʚʩʪʨʝʯʥʦʤ ʜʚʠʞʝʥʠʠ. 

ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʜʚʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ. 

ɺʦ-ʧʝʨʚʳʭ, (3) ʧʦʣʥʦʩʪʴʶ ʩʦʚʧʘʜʘʝʪ ʩʦ ʟʥʘʤʝʥʠʪʦʡ ʬʦʨʤʫʣʦʡ ʩʣʦʞʝʥʠʷ 

ʩʢʦʨʦʩʪʝʡ ʧʦ ʕʡʥʰʪʝʡʥʫ, ʦʜʥʘʢʦ ʝʩʣʠ ʫ ʥʝʛʦ ʦʥʘ ʝʩʪʴ ʩʣʝʜʩʪʚʠʝ ʪʨʘʥʩ-

ʮʝʥʜʝʥʪʘʣʴʥʦʡ ʟʘʫʤʠ ʩ ʩʦʢʨʘʱʝʥʠʝʤ ʜʣʠʥ, ʟʘʤʝʜʣʝʥʠʝʤ ʚʨʝʤʝʥʠ ʠ ʧʨʦ-

ʯʝʡ ʯʝʧʫʭʦʡ, ʪʦ ʟʜʝʩʴ ʦʥʘ ʧʨʦʟʨʘʯʥʦ ʚʳʪʝʢʘʝʪ ʠʟ ʟʘʢʦʥʦʤʝʨʥʳʭ ʦʰʠʙʦʢ 

ʠʟʤʝʨʝʥʠʡ ʚʩʣʝʜʩʪʚʠʝ ʟʘʧʘʟʜʳʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʠʟ ʩʧʦʩʦʙʘ 

ʛʘʨʤʦʥʠʯʝʩʢʦʛʦ ʫʩʨʝʜʥʝʥʠʷ ʘʥʠʟʦʪʨʦʧʠʠ ʵʪʠʭ ʠʟʤʝʨʝʥʠʡ. 

ʇʦʵʪʦʤʫ ʢʦʛʜʘ ʧʨʠ ʨʘʚʝʥʩʪʚʝ ʦʜʥʦʡ ʠʟ ʩʢʦʨʦʩʪʝʡ 
01v  ʠʣʠ 

02v  

ʩʢʦʨʦʩʪʠ ʩ ʩʚʝʪʘ ʠʟ (3) ʩʣʝʜʫʝʪ ,. ʩvʛʘʨʤ  ʪʦ ʵʪʦ ʧʦʩʪʦʷʥʩʪʚʦ ʩʢʦʨʦʩʪʠ 

ʩʚʝʪʘ ʢʘʢ ʜʣʷ ʥʝʧʦʜʚʠʞʥʦʛʦ, ʪʘʢ ʠ ʜʣʷ ʜʚʠʞʫʱʝʛʦʩʷ ʥʘʙʣʶʜʘʪʝʣʷ ʦʟʥʘ-

ʯʘʝʪ ʥʝ ʙʦʣʝʝ ʯʝʤ ʢʘʞʫʱʝʝʩʷ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʫ ʷʚʣʝʥʠʝ, ʩʚʷʟʘʥʥʦʝ ʢʘʢ 

ʩ ʚʳʙʦʨʦʤ ʪʠʧʘ ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʧʨʠʙʦʨʦʚ, ʪʘʢ ʠ ʩʦ ʩʧʦʩʦʙʦʤ ʦʙʨʘʙʦʪʢʠ 

ʨʝʟʫʣʴʪʘʪʦʚ. 

ɺʦ-ʚʪʦʨʳʭ, ʧʦʩʢʦʣʴʢʫ (3) ʩʚʷʟʘʥʦ ʩ ʛʘʨʤʦʥʠʯʝʩʢʠʤ ʫʩʨʝʜʥʝʥʠ-

ʝʤ ʘʥʠʟʦʪʨʦʧʠʠ ʠʟʤʝʨʝʥʠʡ ʩʢʦʨʦʩʪʝʡ, ʪʦ ʵʪʘ ʬʦʨʤʫʣʘ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʠ ʬʦʨʤʫʣʘ ʕʡʥʰʪʝʡʥʘ ʥʝ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʦʡ, ʧʦʩʢʦʣʴʢʫ ʧʨʠ ʠʥʦʤ 

ʩʧʦʩʦʙʝ ʫʩʨʝʜʥʝʥʠʷ ʧʦʣʫʯʘʶʪʩʷ ʜʨʫʛʠʝ ʨʝʟʫʣʴʪʘʪʳ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤ ʫʩʨʝʜʥʝʥʠʠ ʘʥʠʟʦʪʨʦʧʠʠ ʩʢʦ-

ʨʦʩʪʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ (30ʚ), ʧʦʣʫʯʘʝʪʩʷ (23) 
 

                    )/1)(/1(/)(
22

2

22

121 cvcvvvvʛʝʦʤ , 
 

ʦʪʢʫʜʘ ʜʣʷ cv1  ʠʣʠ cv2  ʚʳʭʦʜʠʪ ʛʝʦʤv . 
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ɺʦʦʙʱʝ-ʪʦ, ʵʪʠ ʨʝʟʫʣʴʪʘʪʳ ʚʳʪʝʢʘʶʪ ʠʟ ʬʦʨʤʫʣʠʨʦʚʢʠ ʧʨʠʥ-

ʮʠʧʘ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ɻʘʣʠʣʝʷ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʘʙʩʦʣʶʪʥʦʝ ʜʚʠʞʝ-

ʥʠʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥʦ ʥʠʢʘʢʠʤʠ ʠʟʤʝʨʝʥʠʷʤʠ. ɺ ʪʦʤ ʯʠʩʣʝ, 

ʢʦʥʝʯʥʦ, ʠ ʠʟʤʝʨʝʥʠʷʤʠ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʜʚʠʞʫʱʠʤʩʷ ʥʘʙʣʶʜʘʪʝʣʝʤ. ɸ 

ʤʳ ʟʜʝʩʴ ʫʢʘʟʘʣʠ ʣʠʰʴ ʪʝʭʥʦʣʦʛʠʶ ʧʦʣʫʯʝʥʠʷ ʢʘʞʫʱʝʛʦʩʷ ʧʦʩʪʦʷʥʩʪʚʘ 

ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʚ ʣʶʙʳʭ ʩʠʩʪʝʤʘʭ ʦʪʩʯʝʪʘ. 

ʀ ʭʦʪʷ ʠʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ ʥʘʩ ʦ ʜʚʠʞʝʥʠʠ 

ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʝʙʝ, ʥʝʫʩʧʝʭ ʟʘʚʝʜʦʤʦ ʦʙʨʝʯʝʥʥʳʭ 

ʥʘ ʥʝʫʜʘʯʫ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʦʧʳʪʦʢ ʦʙʦʡʪʠ ʧʨʠʥʮʠʧ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ 

ʚ ʦʧʪʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʘʭ, ʚʢʣʶʯʘʷ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʝ ʦʧʳʪʳ ʄʘʡ-

ʢʝʣʴʩʦʥʘ-ʄʦʨʣʠ, ʧʦʯʝʤʫ-ʪʦ ʜʘʣ ʧʦʚʦʜ ɸ. ʕʡʥʰʪʝʡʥʫ ʫʪʚʝʨʜʠʪʴ ʧʨʠʥ-

ʮʠʧ ʧʦʩʪʦʷʥʩʪʚʘ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʢʘʢ ʠʥʬʦʨʤʘʮʠʶ ʚ ʩʝʙʝ, ʪ.ʝ. ʢʘʢ ʘʙʩʦ-

ʣʶʪʥʫʶ ʠʩʪʠʥʫ, ʠ ʪʝʤ ʥʘ ʩʪʦʣʝʪʠʝ ʧʦʩʪʘʚʠʪʴ ʬʠʟʠʢʫ ʩ ʥʦʛ ʥʘ ʛʦʣʦʚʫ. ʀ 

ʚʩʝ ʵʪʦ ʚʤʝʩʪʦ ʚʳʷʩʥʝʥʠʷ ʧʨʠʯʠʥ ʵʪʦʡ ʢʘʞʠʤʦʩʪʠ, ʚʳʩʪʫʧʘʶʱʝʡ ʚʩʝʛʦ 

ʣʠʰʴ ʚ ʨʦʣʠ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʥʘʩ. 

ʅʝ ʚʜʘʚʘʷʩʴ ʚ ʜʝʪʘʣʠ, ʦʪʤʝʪʠʤ, ʯʪʦ ʝʩʣʠ ʜʚʠʞʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ 

ʚʜʦʣʴ ʦʩʠ x ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ, ʪʦ ʧʣʦʩʢʦʩʪʴ yz ʢʘʞʝʪʩʷ 
ʥʘʙʣʶʜʘʪʝʣʶ ʢʦʥʫʩʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ, ʘ ʜʝʢʘʨʪʦʚʘ ʩʠʩʪʝʤʘ ʢʘʞʝʪʩʷ ʢʦ-

ʩʦʫʛʦʣʴʥʦʡ, ʧʦʩʢʦʣʴʢʫ ʢʦʛʜʘ ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ ʩʦʚʤʝʩʪʠʪʩʷ ʩ ʥʘʙʣʶʜʘ-

ʪʝʣʝʤ, ʢʨʘʷ ʧʣʦʩʢʦʩʪʠ ʠʟ-ʟʘ ʟʘʧʘʟʜʳʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʦʢʘʞʫʪʩʷ ʝʤʫ 

ʦʪʩʪʘʶʱʠʤʠ. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦʧʝʨʝʯʥʳʝ ʨʘʟʤʝʨʳ h ʜʚʠʞʫʱʝʛʦʩʷ ʪʝʣʘ ʧʦ-

ʣʫʯʘʶʪ ʢʘʞʫʱʠʝʩʷ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʝ ʧʨʠʨʘʱʝʥʠʷ, ʪʘʢ ʯʪʦ ʚ ʩʠʤʚʦʣʠ-

ʯʝʩʢʦʡ ʬʦʨʤʝ cjvhhh /0
, ʪ.ʝ. 

 

                                           )/1/(0 cjvhh _ .                                       (33) 
 

ʛʜʝ j ï ʝʜʠʥʠʯʥʳʡ ʚʝʢʪʦʨ, ʥʦʨʤʘʣʴʥʳʡ v ï ʪʘʢʦʡ, ʯʪʦ 12j . 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʝʨʝʜʥʠʡ ʧʣʦʩʢʠʡ ʪʦʨʝʮ ʧʨʠʙʣʠʞʘʶʱʝʛʦʩʷ ʪʝʣʘ 

ʢʘʞʝʪʩʷ ʥʝʧʦʜʚʠʞʥʦʤʫ ʥʘʙʣʶʜʘʪʝʣʶ ʟʘʦʩʪʨʝʥʥʳʤ, ʘ ʟʘʜʥʠʡ ʪʦʨʝʮ ï 

ʚʜʘʚʣʝʥʥʳʤ ʚʦ ʚʥʫʪʨʴ. 

ʇʨʠ ʵʪʦʤ, ʠʥʬʦʨʤʘʮʠʷ ʢ ʥʘʙʣʶʜʘʪʝʣʶ ʠʟ 
0h  ʧʦʩʪʫʧʘʝʪ ʙʳʩʪ-

ʨʝʝ, ʯʝʤ ʠʟ h, ʪʘʢ ʯʪʦ 
 

                                     )/1/(0 cjvyzyz _ .                                      (34) 

 

ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʥʝʧʦʜʚʠʞʥʦʛʦ ʥʘʙʣʶʜʘʪʝʣʷ ʚʦʟ-

ʥʠʢʘʝʪ ʢʘʞʫʱʘʷʩʷ ʘʥʠʟʦʪʨʦʧʠʷ ʭʦʜʘ ʜʚʠʞʫʱʠʭʩʷ ʯʘʩʦʚ ʧʨʠ ʧʨʠʙʣʠ-

ʞʝʥʠʠ (ʤʠʥʫʩ) ʠ ʫʜʘʣʝʥʠʠ (ʧʣʶʩ). 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʨʝʣʷʪʠʚʠʩʪʩʢʦʛʦ çʨʝʘʣʴʥʦʛʦè ʟʘʤʝʜʣʝʥʠʷ ʭʦʜʘ 

ʜʚʠʞʫʱʠʭʩʷ ʯʘʩʦʚ ʨʝʯʴ ʟʜʝʩʴ ʠʜʝʪ ʦ ʪʦʤ, ʯʪʦ ʧʨʠʙʣʠʞʘʶʱʠʝʩʷ ʯʘʩʳ 

ʢʘʞʫʪʩʷ ʙʝʛʫʱʠʤʠ ʚʧʝʨʝʜ, ʘ ʧʨʠ ʫʜʘʣʝʥʠʠ ʪʝ ʞʝ ʯʘʩʳ ʢʘʞʫʪʩʷ ʦʪ-

ʩʪʘʶʱʠʤʠ. 
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ʊʦʯʥʦ ʪʘʢ ʞʝ ʚʨʝʤʝʥʥʳʝ ʵʬʬʝʢʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʚʠʞʝʥʠʝʤ ʥʘ 

ʦʩʠ x, ʧʨʠʚʦʜʷʪ ʢ ʪʦʤʫ, ʯʪʦ ʥʝʧʦʜʚʠʞʥʦʤʫ ʥʘʙʣʶʜʘʪʝʣʶ ʢʘʞʝʪʩʷ 

                                          )/1/(0 ʩvʭx _                                         (35) 

 

ʜʣʷ ʧʨʠʙʣʠʞʝʥʠʷ ʠ ʫʜʘʣʝʥʠʷ, ʘ ʚ ʩʨʝʜʥʝʤ (ʛʘʨʤʦʥʠʯʝʩʢʦʤ) ,0
 ʪ.ʝ. 

ʚ ʪʘʢʦʤ ʫʩʨʝʜʥʝʥʠʠ ʦʪʨʝʟʢʠ ʚʨʝʤʝʥʠ ʦʪʨʘʞʘʶʪʩʷ ʘʜʝʢʚʘʪʥʦ. ʉʣʝʜʫʝʪ 

ʦʜʥʘʢʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʝʩʣʠ ʯʝʣʦʚʝʢ ʩʧʦʩʦʙʝʥ ʧʦʣʴʟʦʚʘʪʴʩʷ ʚʩʝʤ ʩʧʝʢ-

ʪʨʦʤ ʫʩʨʝʜʥʝʥʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʪʦ ʧʨʠʨʦʜʘ ʟʥʘʝʪ 

ʣʠʰʴ ʜʚʘ ʫʩʨʝʜʥʝʥʠʷ: ʛʘʨʤʦʥʠʯʝʩʢʦʝ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ. 

ʇʝʨʚʦʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʚʩʝʭ ʦʧʪʠʯʝʩʢʠʭ ʠ ʚʦʦʙʱʝ ʵʣʝʢʪʨʦʤʘʛ-

ʥʠʪʥʳʭ ʷʚʣʝʥʠʡ, ʘ ʚʪʦʨʦʝ (ʢʘʢ ʵʪʦ ʙʫʜʝʪ ʧʦʢʘʟʘʥʦ ʚ ʛʣ. III) ʭʘʨʘʢʪʝʨʥʦ 

ʜʣʷ ʛʨʘʚʠʪʘʮʠʠ. 

ʇʦʵʪʦʤʫ ʚ ʛʨʘʚʠʪʘʮʠʠ ʩʨʝʜʥʷʷ ʜʣʠʥʘ ʠ ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʚʦʩ-

ʧʨʠʥʠʤʘʶʪʩʷ ʥʝʘʜʝʢʚʘʪʥʦ ʚ ʬʦʨʤʝ 
 

                                           
22

00 /1/ ʩvll                                      (36ʘ) 

 

                                          
22

00 /1/ ʩvvv ,                                   (36ʙ) 

ʘ ʩʨʝʜʥʝʝ ʚʨʝʤʷ  

                                          
22

00 /1/ ʩv .                                    (37) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚ ʛʨʘʚʠʪʘʮʠʠ ʠʥʬʦʨʤʘʮʠʷ ʜʣʷ ʥʘʩ ʦʪʣʠʯʘʝʪʩʷ ʦʪ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʝʙʝ ʜʘʞʝ ʚ ʩʨʝʜʥʝʤ, ʯʪʦ ʦʢʦʥʯʘʪʝʣʴʥʦ ʩʙʠʣʦ ʩ ʪʦʣʢʫ 

ʪʝʦʨʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ. 

ɺʩʝ ʚʳʰʝʠʟʣʦʞʝʥʥʦʝ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʯʪʦ ʥʠʢʘʢʦʛʦ ʨʝʣʷʪʠʚʠ-

ʩʪʩʢʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʜʣʠʥ ʠ ʟʘʤʝʜʣʝʥʠʷ ʚʨʝʤʝʥʠ ʚ ʧʨʠʨʦʜʝ ʥʝ ʩʫʱʝʩʪʚʫ-

ʝʪ, ʘ ʨʝʘʣʴʥʦ ʠʤʝʝʪ ʤʝʩʪʦ ʥʝʘʜʝʢʚʘʪʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʜʣʠʥ ʠ ʭʦʜʘ ʯʘʩʦʚ ʚ 

ʜʚʠʞʫʱʠʭʩʷ ʦʙʲʝʢʪʘʭ. ʊʘʢ, ʧʝʨʝʣʝʪʘʷ ʠʟ ʄʦʩʢʚʳ ʚʦ ɺʣʘʜʠʚʦʩʪʦʢ ʠ 

ʩʨʘʚʥʠʚʘʷ ʤʝʩʪʥʦʝ ʚʨʝʤʷ ʧʦ ʧʫʪʠ ʩʣʝʜʦʚʘʥʠʷ ʩ ʧʦʢʘʟʘʥʠʷʤʠ ʩʚʦʠʭ ʥʘ-

ʨʫʯʥʳʭ ʯʘʩʦʚ, ʤʦʞʥʦ ʧʦʜʫʤʘʪʴ, ʯʪʦ ɺʘʰʠ ʯʘʩʳ ʟʘʤʝʜʣʠʣʠ ʩʚʦʡ ʭʦʜ, 

ʭʦʪʷ ʵʪʦ ʦʯʝʚʠʜʥʘʷ ʠʣʣʶʟʠʷ. 

ʊʦʯʥʦ ʪʘʢʞʝ ʧʨʠ ʦʙʨʘʪʥʦʤ ʧʝʨʝʣʝʪʝ ʚʦʟʥʠʢʘʝʪ ʠʣʣʶʟʠʷ ʫʩʢʦʨʝ-

ʥʠʷ ʭʦʜʘ ɺʘʰʠʭ ʯʘʩʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʤʝʩʪʥʦʤʫ ʚʨʝʤʝʥʠ, ʭʦʪʷ, ʝʩʣʠ 

ʯʘʩʳ ʥʝ ʧʝʨʝʚʦʜʠʪʴ, ʪʦ ʧʦ ʚʦʟʚʨʘʱʝʥʠʠ ʚ ʄʦʩʢʚʫ ɺʳ ʦʙʥʘʨʫʞʠʪʝ, ʯʪʦ ʩ 

ɺʘʰʠʤʠ ʯʘʩʘʤʠ ʥʠʯʝʛʦ ʥʝ ʧʨʦʠʩʭʦʜʠʣʦ ʠ ʦʥʠ ʧʦ-ʧʨʝʞʥʝʤʫ ʧʦʢʘʟʳʚʘʶʪ 

ʤʦʩʢʦʚʩʢʦʝ ʚʨʝʤʷ. 

ʕʡʥʰʪʝʡʥ ʞʝ ʚ ʦʧʳʪʘʭ ʩʦ ʩʚʝʪʦʚʳʤ ʣʫʯʦʤ ʧʨʝʜʣʦʞʠʣ ʛʝʦʤʝʪ-

ʨʠʯʝʩʢʠ ʫʩʨʝʜʥʷʪʴ ʤʝʩʪʥʦʝ ʚʨʝʤʷ ʧʦ ʧʫʪʠ ʪʫʜʘ ʠ ʦʙʨʘʪʥʦ ʠ ʩʦʛʣʘʩʥʦ 

(37) ʧʦʣʫʯʠʣ ʘʙʩʫʨʜʥʦʝ ʩʫʤʤʘʨʥʦʝ ʟʘʤʝʜʣʝʥʠʝ ʭʦʜʘ ʯʘʩʦʚ ʫ ʪʫʨʠʩʪʦʚ, 

ʚʝʨʥʫʚʰʠʭʩʷ ʠʟ ʢʨʫʠʟʘ (ʧʘʨʘʜʦʢʩ ʙʣʠʟʥʝʮʦʚ). 
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ʂʨʦʤʝ ʪʦʛʦ ʪʝʯʝʥʠʝ ʚʨʝʤʝʥʠ ʧʦ ʦʩʠ ʢʦʦʨʜʠʥʘʪ, ʚʜʦʣʴ ʢʦʪʦʨʦʡ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʚʠʞʝʥʠʝ, ʢʘʞʝʪʩʷ ʥʘʙʣʶʜʘʪʝʣʶ ʩʦʛʣʘʩʥʦ (34) ʠ (35) 

ʦʪʣʠʯʥʳʤ ʦʪ ʪʝʯʝʥʠʷ ʚʨʝʤʝʥʠ ʧʦ ʜʨʫʛʠʤ ʢʦʦʨʜʠʥʘʪʘʤ. 

ʏʝʣʦʚʝʢ (ʥʘʜʝʣʝʥʥʳʡ ʦʪ ʣʫʢʘʚʦʛʦ ʧʦʟʥʘʚʘʪʝʣʴʥʳʤ ʠʤʧʫʣʴʩʦʤ), 

ʨʘʩʧʦʣʘʛʘʷ ʠʥʬʦʨʤʘʮʠʝʡ ʜʣʷ ʥʘʩ, ʦʙʷʟʘʥ ʨʝʰʘʪʴ ʚʦʧʨʦʩ ʦ ʧʫʪʷʭ ʚʦʩʩʪʘ-

ʥʦʚʣʝʥʠʷ ʧʦ ʥʝʡ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʝʙʝ, ʩʦʚʝʨʰʝʥʥʦ ʚ ʜʫʭʝ ʪʨʘʥʩʮʝʥʜʝʥ-

ʪʘʣʴʥʦʡ ʘʧʧʝʨʮʝʧʮʠʠ ʕʤʤʘʥʫʠʣʘ ʂʘʥʪʘ, ʘ ʥʝ ʢʘʧʠʪʫʣʠʨʦʚʘʪʴ ʧʝʨʝʜ 

ʪʨʫʜʥʦʩʪʷʤʠ ʧʦʟʥʘʥʠʷ ʚ ʜʫʭʝ ʕʨʥʩʪʘ ʄʘʭʘ. 
 

ʇʨʦʩʪʦʜʫʰʥʘʷ ʞʝ ʧʨʠʨʦʜʘ ʥʝ ʜʝʣʘʝʪ ʨʘʟʣʠʯʠʡ ʤʝʞʜʫ ʵʪʠʤʠ ʧʦ-

ʥʷʪʠʷʤʠ, ʚʦʩʧʨʠʥʠʤʘʷ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʥʘʩ ʢʘʢ ʠʩʪʠʥʫ ʚ ʧʦʩʣʝʜʥʝʡ 

ʠʥʩʪʘʥʮʠʠ ʠ ʧʦʩʪʦʷʥʥʦ ʧʨʝʙʳʚʘʷ ʚ ʵʪʦʤ ʟʘʙʣʫʞʜʝʥʠʠ, ʯʪʦ ʥʠʩʢʦʣʴʢʦ ʥʝ 

ʦʧʨʘʚʜʳʚʘʝʪ ʝʝ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʜʝʤʦʥʠʟʠʨʫʶʱʠʭ ʵʪʦ ʝʩʪʝʩʪʚʝʥʥʦʝ ʷʚ-

ʣʝʥʠʝ. 

ʇʦʵʪʦʤʫ ʚ ʧʨʦʰʣʦʤ ʚʝʢʝ ʠʤʝʣʘ ʭʦʞʜʝʥʠʝ ʰʫʪʣʠʚʘʷ ʩʝʥʪʝʥʮʠʷ: 

çɹʳʣ ʤʠʨ ʟʝʤʥʦʡ ʢʨʦʤʝʰʥʦʡ ʪʴʤʦʡ ʦʢʫʪʘʥ. "ɼʘ ʙʫʜʝʪ ʩʚʝʪ!" ï ʠ ʚʦʪ 

ʷʚʠʣʩʷ ʅʴʶʪʦʥ. ʅʦ ʩʘʪʘʥʘ ʥʝ ʜʦʣʛʦ ʞʜʘʣ ʨʝʚʘʥʰʘ: ʇʨʠʰʝʣ ʕʡʥʰʪʝʡʥ ʠ 

ʩʪʘʣʦ ʚʩʝ ʢʘʢ ʨʘʥʴʰʝè. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʦʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ ʥʘ ʜʚʘ ʚʘʞʥʝʡʰʠʭ ʜʣʷ ʜʘʣʴ-

ʥʝʡʰʝʛʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʘ. ɺʦ-ʧʝʨʚʳʭ, ʠʟ ʢʘʞʫʱʝʡʩʷ ʘʥʠʟʦʪʨʦʧʠʠ ʩʢʦʨʦ-

ʩʪʠ (2ʘ) ʠ (2ʙ) ʩʣʝʜʫʝʪ, ʯʪʦ, ʥʘʙʣʶʜʘʷ ʨʘʚʥʦʤʝʨʥʦʝ ʜʚʠʞʝʥʠʝ, ʥʝʧʦʜ-

ʚʠʞʥʳʡ ʥʘʙʣʶʜʘʪʝʣʴ ʜʦʣʞʝʥ ʚʦʩʧʨʠʥʠʤʘʪʴ ʝʛʦ ʢʘʢ ʟʘʤʝʜʣʷʶʱʝʝʩʷ 

ʚʚʠʜʫ 21 vv , ʯʪʦ ʩ ʝʛʦ ʪʦʯʢʠ ʟʨʝʥʠʷ ʧʨʝʚʨʘʱʘʝʪ ʜʚʠʞʫʱʫʶʩʷ ʩʠʩʪʝʤʫ 

ʥʝ ʪʦʣʴʢʦ ʚ ʢʦʩʦʫʛʦʣʴʥʫʶ, ʥʦ ʠ ʚ ʥʝʠʥʝʨʮʠʘʣʴʥʫʶ. 
 

ɺʦ-ʚʪʦʨʳʭ, ʚʚʠʜʫ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʫʩʢʦʨʝʥʠʷ ʠ ʥʘʧʨʷʞʝʥʥʦʩʪʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʥʘʙʣʶʜʘʪʝʣʴ ʢʦʥʩʪʘʪʠʨʫʝʪ ʢʘʞʫʱʫʶʩʷ ʛʨʘʚʠʪʘ-

ʮʠʶ, ʧʦʨʦʞʜʝʥʥʫʶ ʜʚʠʞʝʥʠʝʤ ʩʠʩʪʝʤʳ, ʯʝʤʫ ʧʦʩʚʷʱʝʥʘ ʛʣ. III . 
 

ɺʳʰʝʧʨʠʚʝʜʝʥʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʧʦʜʨʘʟʫʤʝʚʘʶʪ, ʯʪʦ ʩʢʦʨʦʩʪʠ 

ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʩʦʧʦʩʪʘʚʠʤʳ ʩʦ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ, ʪ.ʝ. cv . 

ʊʘʢʠʝ ʩʢʦʨʦʩʪʠ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʦʦʪʥʦʰʝʥʠʷ ʙʳʣʦ ʧʨʠʥʷʪʦ ʠʤʝʥʦ-

ʚʘʪʴ ʨʝʣʷʪʠʚʠʩʪʩʢʠʤʠ. ʆʜʥʘʢʦ ʧʦʩʢʦʣʴʢʫ ʤʳ ʠʟʣʘʛʘʝʤ ʟʜʝʩʴ ʥʝʯʪʦ ʧʨʦ-

ʪʠʚʦʧʦʣʦʞʥʦʝ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ, ʪʦ ʚ ʜʘʣʴʥʝʡʰʝʤ ʜʣʷ ʠʟʙʝʞʘʥʠʷ 

ʧʫʪʘʥʠʮʳ ʙʫʜʝʤ ʠʤʝʥʦʚʘʪʴ ʪʘʢʠʝ ʩʢʦʨʦʩʪʠ ʠ ʩʦʦʪʥʦʰʝʥʠʷ ʨʝʬʣʝʢʪʠʚ-

ʥʳʤʠ, ʠʙʦ ʵʪʦ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʝʦʨʠʠ ʦʪʨʘʞʝʥʠʷ (ʨʝʬ-

ʣʝʢʩʠʠ) ʜʚʠʞʝʥʠʷ (ʊʆɼ). 

ɺ ʩʣʫʯʘʷʭ ʞʝ v <<  c ʠʥʬʦʨʤʘʮʠʷ ʦ ʜʚʠʞʝʥʠʠ ʜʣʷ ʥʘʩ ʧʨʘʢʪʠ-

ʯʝʩʢʠ ʩʦʚʧʘʜʘʝʪ ʩ ʠʥʬʦʨʤʘʮʠʝʡ ʚ ʩʝʙʝ ʠ ʥʫʞʜʘ ʢʘʢ ʚ ʪʝʦʨʠʠ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʚ ʊʆɼ ʦʪʧʘʜʘʝʪ. 

 

            I I -3. ʆʪʨʘʞʝʥʠʝ ʢʦʦʨʜʠʥʘʪ ʠ ʚʨʝʤʝʥʠ 

                             ʜʚʠʞʫʱʝʛʦʩʷ ʦʙʲʝʢʪʘ 
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ɼʣʷ ʦʧʠʩʘʥʠʷ ʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʘ ʥʝʦʙʭʦʜʠʤʦ ʚʳʙʨʘʪʴ ʪʫ ʠʣʠ 

ʠʥʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʠʟ ʚʝʣʠʢʦʛʦ ʠʭ ʤʥʦʞʝʩʪʚʘ ʦʪ ʧʨʷʤʦʣʠʥʝʡʥʦʡ ʠ 

ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʳ ʜʦ ʢʦʩʦʫʛʦʣʴʥʦʡ ʠ ʢʨʠʚʦʣʠʥʝʡʥʦʡ 

ʨʠʤʘʥʦʚʦʡ. 

ʉʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʵʪʦ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʢʦʪʦʨʳʝ ʤʳ 

ʠʟʦʙʨʝʪʘʝʤ ʜʣʷ ʬʦʨʤʘʣʠʟʘʮʠʠ ʦʧʠʩʘʥʠʷ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠ ʜʚʠʞʝʥʠʷ ʦʙʲ-

ʝʢʪʦʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ. ʇʨʠʨʦʜʘ ʞʝ ʥʝ ʧʦʣʴʟʫʝʪʩʷ ʵʪʠʤʠ ʥʘʰʠʤʠ ʫʩʣʦʚ-

ʥʳʤʠ ʤʦʜʝʣʷʤʠ ʠ ʢʦʦʨʜʠʥʘʪʥʳʤʠ ʦʩʷʤʠ. 

ʇʦʵʪʦʤʫ, ʢʦʛʜʘ ʨʝʣʷʪʠʚʠʩʪʳ, ʩʩʳʣʘʷʩʴ ʥʘ ʠʩʢʨʠʚʣʝʥʠʝ ʢʦʦʨʜʠ-

ʥʘʪ ʚ ʠʭ ʦʧʠʩʘʥʠʷʭ ʛʨʘʚʠʪʘʮʠʠ, ʧʨʠʧʠʩʳʚʘʶʪ ʵʪʦ ʠʩʢʨʠʚʣʝʥʠʝ ʬʠʟʠʯʝ-

ʩʢʦʤʫ ʧʨʦʩʪʨʘʥʩʪʚʫ, ʪʦ ʦʥʠ ʧʨʦʩʪʦ ʧʫʪʘʶʪ ʙʦʞʠʡ ʜʘʨ ʩ ʷʠʯʥʠʮʝʡ, ʦʪʦ-

ʞʜʝʩʪʚʣʷʷ ʜʦʧʫʩʪʠʤʦʝ ʚ ʤʦʜʝʣʷʭ ʘʙʩʪʨʘʢʮʠʦʥʠʩʪʩʢʦʝ ʫʨʦʜʩʪʚʦ ʬʦʨʤ ʚ 

ʜʫʭʝ ʉʘʣʴʚʘʜʦʨʘ ɼʘʣʠ ʩ ʨʝʘʣʴʥʦʡ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴʶ. 
 

ʄʳ ʦʛʨʘʥʠʯʠʤʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝʤ ʢʦʦʨʜʠʥʘʪ ʫʩʣʦʚʥʦ ʥʝʧʦʜʚʠʞ-

ʥʦʛʦ ʦʙʲʝʢʪʘ ɸ, ʢʦʪʦʨʳʡ ʚ ʩʚʦʝʡ ʥʝʧʦʜʚʠʞʥʦʡ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʠʤʝ-

ʝʪ ʢʦʦʨʜʠʥʘʪʳ x, y, z, ʘ ʚ ʜʚʠʞʫʱʝʡʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ v ʚʜʦʣʴ ʭ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪʳ 
''' ,, zyʭ , ʧʨʠʯʝʤ ʦʩʠ ʭ ʠ 'ʭ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʦʜʥʦʡ ʧʨʷ-

ʤʦʡ, ʧʘʨʘʣʣʝʣʴʥʦʡ v (ʨʠʩ. 3). 
 

 

    y                             y        

                 ʩt     
            

             'ʫ                R 

        y(t)                                

   
ɸʫ                                         A 

                                            
 

                            cvxA /'                ʭɸ vtʭ                

  
0xt   '

Ay         vtx                            

    0                         '

Aʭ         
Aʭ ct         x   

                       cvyA /'                                      

                   'ʭʭ  

 
                                        ʈʠʩ. 3 

 
ʇʦʜʯʝʨʢʥʝʤ, ʯʪʦ, ʚʳʙʨʘʚ ʜʝʢʘʨʪʦʚʫ ʩʠʩʪʝʤʫ ʠ ʧʨʠʥʷʚ ʝʝ ʫʩʣʦ-

ʚʠʷ ʠʛʨʳ, ʤʳ ʥʝ ʥʘʙʣʶʜʘʝʤ ʥʠ ʩʘʤ ʦʙʲʝʢʪ, ʥʠ ʚʨʝʤʷ, ʢʦʪʦʨʦʝ ʧʦʢʘʟʳ-

ʚʘʶʪ ʝʛʦ ʯʘʩʳ, ʘ ʪʦʣʴʢʦ ʝʛʦ ʧʨʦʝʢʮʠʠ ʥʘ ʦʩʠ ʢʦʦʨʜʠʥʘʪ ʠ ʤʝʩʪʥʦʝ ʚʨʝʤʷ, 
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ʢʦʪʦʨʦʝ ʧʦʢʘʟʳʚʘʶʪ ʯʘʩʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʤʝʩʪʘʭ ʧʨʦʝʢʮʠʡ, ʨʘʟʣʠʯ-

ʥʦʝ ʜʣʷ ʥʠʭ, ʝʩʣʠ ʪʦʣʴʢʦ zyʭ . 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʠʢʘʢʦʛʦ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ t ʥʝ ʩʫʱʝʩʪʚʫ-

ʝʪ ʜʘʞʝ ʚ ʥʝʧʦʜʚʠʞʥʦʡ ʩʠʩʪʝʤʝ, ʧʦʩʢʦʣʴʢʫ ʥʘʙʣʶʜʘʪʝʣʶ ʚ 0 ʢʘʞʝʪʩʷ, 

ʯʪʦ ʯʘʩʳ ʚ ʤʝʩʪʘʭ ʧʨʦʝʢʮʠʡ ɸ ʟʘʧʘʟʜʳʚʘʶʪ ʪʝʤ ʙʦʣʴʰʝ, ʯʝʤ ʜʘʣʴʰʝ 

ʥʘʭʦʜʷʪʩʷ ʦʪ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ, ʪʘʢ ʯʪʦ cxtt x / , cytt y /  ʠ 

cztt z / , ʛʜʝ t ï ʚʨʝʤʷ ʚ 0. 

ʂʦʥʝʯʥʦ, ʤʦʞʥʦ ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʠ ʩʬʝʨʠʯʝʩʢʠʤʠ ʢʦʦʨʜʠʥʘʪʘ-

ʤʠ ʠ ʪʦʛʜʘ ʜʦʧʫʩʪʠʤʦ ʥʘʙʣʶʜʝʥʠʝ ʯʘʩʦʚ ʥʘ ʩʘʤʦʤ ʦʙʲʝʢʪʝ, ʪ.ʝ. ʚ ʢʦʥʮʝ 

ʣʫʯʘ (ʝʜʠʥʩʪʚʝʥʥʦʡ ʣʠʥʝʡʥʦʡ ʢʦʦʨʜʠʥʘʪʳ), ʧʨʦʚʝʜʝʥʥʦʛʦ ʢ ʦʙʲʝʢʪʫ ʠʟ 

ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ, ʥʦ ʪʦʛʜʘ ʧʨʠʜʝʪʩʷ ʚʚʝʩʪʠ ʚ ʨʘʩʩʤʦʪʨʝʥʠʷ ʢʦʦʨʜʠʥʘʪ-

ʥʳʝ ʫʛʣʳ ʚʤʝʩʪʦ ʧʨʦʝʢʮʠʡ ʥʘ ʜʝʢʘʨʪʦʚʳ ʦʩʠ. 

ʈʝʣʷʪʠʚʠʩʪʩʢʦʝ ʞʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʃʦʨʝʥʮʘ-ʕʡʥʰʪʝʡʥʘ ʚʥʦʩʠʪ 

ʚ ʵʪʦ ʜʝʣʦ ʠʟʨʷʜʥʫʶ ʥʝʨʘʟʙʝʨʠʭʫ, ʠʩʧʦʣʴʟʫʷ ʜʝʢʘʨʪʦʚʳ ʢʦʦʨʜʠʥʘʪʳ ʜʣʷ 

ʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʘ, ʥʦ ʩʬʝʨʠʯʝʩʢʫʶ ʢʦʦʨʜʠʥʘʪʫ ʜʣʷ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ 

ʚʨʝʤʝʥʠ, ʧʦʩʢʦʣʴʢʫ ʠʥʘʯʝ ʵʪʦ ʚʨʝʤʷ ʧʨʦʝʢʪʠʨʦʚʘʣʦʩʴ ʙʳ ʥʘ ʦʩʠ ʩ ʨʘʟ-

ʣʠʯʥʳʤ ʟʘʧʦʟʜʘʥʠʝʤ. 

ʇʦʩʢʦʣʴʢʫ ʊʆɼ ʥʝ ʟʘʥʠʤʘʝʪʩʷ ʤʠʩʪʠʬʠʢʘʮʠʷʤʠ, ʪʦ ʚ ʥʝʡ ʨʘʟ-

ʣʠʯʥʳʤ ʨʝʬʣʝʢʪʠʚʥʳʤ ʜʝʢʘʨʪʦʚʳʤ ʢʦʦʨʜʠʥʘʪʘʤ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠ ʨʘʟ-

ʣʠʯʥʦʝ ʨʝʬʣʝʢʪʠʚʥʦʝ ʚʨʝʤʷ. 

ʀʪʘʢ, ʩʦʛʣʘʩʥʦ ʨʠʩ. 3 ʥʘʙʣʶʜʘʪʝʣʴ ʚ ʥʘʯʘʣʝ ʢʦʦʨʜʠʥʘʪ ʜʚʠʞʫ-

ʱʝʡʩʷ ʩʠʩʪʝʤʳ ʚ ʥʝʢʦʪʦʨʳʡ ʤʦʤʝʥʪ 
ʭt  ʫʚʠʜʠʪ ʧʨʦʝʢʮʠʶ ʦʙʲʝʢʪʘ ʥʘ 

ʦʩʴ 
'ʭ ʥʝ ʚ 

xvtx , ʛʜʝ ʦʥʘ ʥʘʭʦʜʠʪʩʷ, ʘ ʚ ʧʦʣʦʞʝʥʠʠ 
'ʭ, ʧʨʝʜʰʝʩʪ-

ʚʫʶʱʝʤ ʝʤʫ ʥʘ ʚʨʝʤʷ ʩʭ/'
. ʅʦ ʟʘ ʵʪʦ ʚʨʝʤʷ ʧʨʦʝʢʮʠʷ ʦʙʲʝʢʪʘ ʩʦ ʩʢʦ-

ʨʦʩʪʴʶ v ʢʘʢ ʨʘʟ ʧʝʨʝʤʝʩʪʠʪʩʷ ʚ 
xvtʭ , ʪʘʢ ʯʪʦ 

xvtxcvxʭ /''
, 

ʦʪʢʫʜʘ 

                                    )/1/()(' cvvtxʭ x
.                                  (38ʭ) 

 

ʌʘʢʪʠʯʝʩʢʠ ʚʩʝ ʧʨʦʠʩʭʦʜʠʪ ʩʦʛʣʘʩʥʦ (4a), ʛʜʝ 
xvtʭl0

. 

ʇʨʠ ʵʪʦʤ ʦʙʘ ʥʘʙʣʶʜʘʪʝʣʷ ʫʚʠʜʷʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʭ ʠ 'ʭ ʚ ʦʜʠʥ 

ʠ ʪʦʪ ʞʝ ʤʦʤʝʥʪ ʧʦ ʩʚʦʠʤ ʯʘʩʘʤ cxtcxt xx // ''
, ʛʜʝ 

xt  ʠ 
'

xt  ï 

ʧʦʢʘʟʘʥʠʷ ʯʘʩʦʚ ʚ ʭ ʠ 'ʭ, ʪʘʢ ʯʪʦ 

 

                )/1/()/(/)( 2'' cvcvxtcxxtt xxx .              (39ʭ) 
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ɼʣʷ ʢʦʦʨʜʠʥʘʪ 
'ʫ ʠ 

'
z  ʠ ʚʨʝʤʝʥʠ 

'

ʫt  ʠ 
'

zt , ʠʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ 

v ʦʨʪʦʛʦʥʘʣʴʥʘ ʫ ʠ z, ʘ ʪʘʢʞʝ ʩʢʦʨʦʩʪʠ ʩ ʠʥʬʦʨʤʘʮʠʠ, ʨʘʩʧʨʦʩʪʨʘʥʷʶ-

ʱʝʡʩʷ ʚʜʦʣʴ ʵʪʠʭ ʦʩʝʡ, ʤʦʞʥʦ ʩʦʚʝʨʰʝʥʥʦ ʬʦʨʤʘʣʴʥʦ ʧʦ ʘʥʘʣʦʛʠʠ ʩ 

(38) ʠ (39) ʟʘʧʠʩʘʪʴ ʚ ʩʠʤʚʦʣʠʯʝʩʢʦʡ ʬʦʨʤʝ 

 

                                )/1/()(' cjvjvtʫʫ y ,                                (38ʫ) 

                             )/1/()/( 2' cjvcjvytt ʫʫ ,                             (39ʫ) 
 

                                 )/1/()(' cjvjvtzz z
,                                 (38z) 

 

                             )/1/()/( 2' cjvcjvztt zz
.                              (39z) 

 

ʆʜʥʘʢʦ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʨʠʩ. 3 ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘʙʣʶʜʘʪʝʣʴ 

ʠʟ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ ʜʚʠʞʫʱʝʡʩʷ ʩʠʩʪʝʤʳ, ʚʳʥʫʞʜʝʥ ʥʘʢʣʦʥʠʪʴ ʩʚʦʠ 

ʦʩʠ 
'y  ʠ 

'
z , ʯʪʦʙʳ ʠʟʤʝʨʠʪʴ ʨʘʩʩʪʦʷʥʠʷ ʜʦ ʥʝʧʦʜʚʠʞʥʳʭ ʧʨʦʝʢʮʠʡ ɸʫ  

ʠ Az . 

ʉʠʤʚʦʣʠʯʝʩʢʠ ʠʩʪʠʥʥʦʝ ʨʘʩʩʪʦʷʥʠʝ 
0l  ʦʪ ʥʘʙʣʶʜʘʪʝʣʷ ʜʦ ʫ ʩʦ-

ʩʪʘʚʣʷʝʪ jvty , ʧʦʵʪʦʤʫ ʠʩʪʠʥʥʦʝ ʚʨʝʤʷ ʪʘʤ ʩʦʩʪʘʚʣʷʝʪ 

2

0 / cjvytʫ , ʯʪʦ ʩ ʫʯʝʪʦʤ (34) ʧʨʠʚʦʜʠʪ ʢ (38ʫ) ʠ (39ʫ). 

ʉʦʦʪʥʦʰʝʥʠʷ (11z) ʠ (12z) ʩʦʚʝʨʰʝʥʥʦ ʘʥʘʣʦʛʠʯʥʳ, ʥʦ ʩʦʦʪʚʝʪ-

ʩʪʚʫʶʱʠʝ ʩʦʙʳʪʠʷ ʧʨʦʠʩʭʦʜʷʪ ʥʝ ʚ ʧʣʦʩʢʦʩʪʠ ʭʫ, ʘ ʚ ʧʣʦʩʢʦʩʪʠ xz. 
ʇʦ ʩʫʪʠ ʜʝʣʘ ʵʪʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʦʧʠʩʳʚʘʶʪ ʧʝʨʝʭʦʜ ʦʪ ʥʝʧʦʜ-

ʚʠʞʥʦʡ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ʢ ʢʦʩʦʫʛʦʣʴʥʦʡ ʜʚʠʞʫʱʝʡʩʷ 

ʩʠʩʪʝʤʝ ʠ ʦʙʨʘʪʥʦ, ʭʦʪʷ ʚ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʬʠʛʫʨʠʨʫʶʪ ʜʝʢʘʨ-

ʪʦʚʳ ʢʦʦʨʜʠʥʘʪʳ ʚ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʠ ʩʪʨʘʥʥʦʝ ʫʥʠʚʝʨʩʘʣʴʥʦʝ ʜʣʷ ʭ, ʫ ʠ z 

ʚʨʝʤʷ, ʢʦʪʦʨʦʛʦ ʧʨʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʤʝʩʪʥʳʭ ʯʘʩʦʚ ʠʟ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ 

ʜʣʷ ʨʘʟʥʦʫʜʘʣʝʥʥʳʭ ʦʪ ʵʪʘʣʦʥʘ ʧʨʦʝʢʮʠʡ ʚʦʦʙʱʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʚ ʧʨʠ-

ʨʦʜʝ. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʦʙʨʘʪʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʢʦʦʨʜʠʥʘʪ ʠʟ ʜʚʠʞʫ-

ʱʝʡʩʷ ʩʠʩʪʝʤʳ ʚ ʥʝʧʦʜʚʠʞʥʫʶ ʥʫʞʥʦ ʚ (38) ʠ (39) ʧʦʤʝʥʷʪʴ ʤʝʩʪʘʤʠ 

ʢʦʦʨʜʠʥʘʪʳ ʩʦ ʰʪʨʠʭʦʤ ʠ ʙʝʟ ʰʪʨʠʭʘ ʠ ʧʦʤʝʥʷʪʴ ʥʘ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʡ 

ʟʥʘʢ ʩʢʦʨʦʩʪʠ. 

ɽʱʝ ʨʘʟ ʧʦʜʯʝʨʢʥʝʤ, ʯʪʦ ʚʩʝ ʵʪʠ ʨʝʬʣʝʢʪʠʚʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ 

ʦʧʠʩʳʚʘʶʪ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʥʘʩ, ʪ.ʝ. ʢʘʞʫʱʠʝʩʷ ʧʨʦʮʝʩʩʳ. ʇʦʵʪʦʤʫ, 

ʢʦʛʜʘ ʜʣʷ ʢʦʦʨʜʠʥʘʪ ʧʝʨʝʩʝʯʝʥʠʷ ʬʨʦʥʪʘ ʩʬʝʨʠʯʝʩʢʦʡ ʩʚʝʪʦʚʦʡ ʚʦʣʥʳ ʩ 

ʣʶʙʳʤʠ ʣʠʥʝʡʥʳʤʠ ʦʩʷʤʠ ctRx
 ʧʨʠ 0zʫ , ʩtRy  ʧʨʠ x = 

z = 0 ʠ ctRz  ʧʨʠ x = y = 0 ʤʳ ʧʦʣʫʯʘʝʤ ʠʟ ʥʠʭ 
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    ctRtRtRtRtRtR zzyyxxzzyyxx ////// ''''''
,     (40) 

 

ʪʦ ʵʪʦ ʧʦʩʪʦʷʥʩʪʚʦ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʧʦ ʚʩʝʤ ʢʦʦʨʜʠʥʘʪʘʤ ʠ ʠʟʦʪʨʦʧʥʦʩʪʴ 

ʩʚʝʪʦʚʦʡ ʚʦʣʥʳ ʚ ʣʶʙʳʭ ʩʠʩʪʝʤʘʭ ʦʪʩʯʝʪʘ ʪʘʢʞʝ ʷʚʣʷʶʪʩʷ ʢʘʞʫʱʠʤʠ-

ʩʷ, ʟʘ ʢʦʪʦʨʳʤʠ ʩʢʨʳʚʘʝʪʩʷ ʢʣʘʩʩʠʯʝʩʢʦʝ ʛʘʣʠʣʝʝʚʦ ʩʣʦʞʝʥʠʝ ʩʢʦʨʦ-

ʩʪʝʡ, ʪʘʢ ʯʪʦ ʧʨʠʥʠʤʘʪʴ ʵʪʦ ʢʘʞʫʱʝʝʩʷ ʧʦʩʪʦʷʥʩʪʚʦ ʚ ʢʘʯʝʩʪʚʝ ʧʦʩʪʫʣʘ-

ʪʘ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʥʝ ʙʳʣʦ ʥʠʢʘʢʠʭ ʬʠʟʠʯʝʩʢʠʭ ʦʩʥʦʚʘʥʠʡ. 

ɺ ʩʫʱʥʦʩʪʠ, ʥʝʟʘʚʠʩʠʤʦʩʪʴ ʠʟʤʝʨʝʥʠʡ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʦʪ ʘʙʩʦ-

ʣʶʪʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʧʨʷʤʦ ʚʳʪʝʢʘʝʪ ʠʟ ʧʨʠʥʮʠʧʘ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ɻʘʣʠ-

ʣʝʷ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʘʙʩʦʣʶʪʥʦʝ ʜʚʠʞʝʥʠʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʥʘʨʫʞʝ-

ʥʦ ʥʠʢʘʢʠʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʤʠ. 

ʆʜʥʘʢʦ ʦʙʲʷʩʥʝʥʠʝ ʵʪʦʛʦ ʬʝʥʦʤʝʥʘ ʤʦʞʝʪ ʙʳʪʴ ʜʚʦʷʢʠʤ: ʣʠʙʦ 

ʘʙʩʦʣʶʪʥʦʝ ʜʚʠʞʝʥʠʝ ʥʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ, ʧʦʩʢʦʣʴʢʫ ʝʛʦ ʧʨʦʩʪʦ ʥʝ ʩʫ-

ʱʝʩʪʚʫʝʪ; ʣʠʙʦ ʚ ʠʟʤʝʨʝʥʠʷʭ, ʩʫʪʴ ʢʦʪʦʨʳʭ ʩʦʩʪʦʠʪ ʚ ʩʨʘʚʥʝʥʠʠ ʠʟʤʝ-

ʨʷʝʤʦʡ ʚʝʣʠʯʠʥʳ ʩ ʵʪʘʣʦʥʦʤ, ʘʙʩʦʣʶʪʥʦʝ ʜʚʠʞʝʥʠʝ ʦʜʠʥʘʢʦʚʦ ʠʟʤʝʥʷ-

ʝʪ ʧʘʨʘʤʝʪʨʳ ʠʭ ʦʙʦʠʭ. 

ʕʡʥʰʪʝʡʥ ʠ ʉʊʆ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʧʝʨʚʦʡ ʪʨʘʢʪʦʚʢʠ, ʘʚʪʦʤʘ-

ʪʠʯʝʩʢʠ ʧʦʜʨʘʟʫʤʝʚʘʶʱʝʡ ʦʪʨʠʮʘʥʠʝ ʩʨʝʜʳ (ʵʬʠʨʘ), ʚ ʢʦʪʦʨʦʡ ʠ ʧʨʦʪʝ-

ʢʘʝʪ ʘʙʩʦʣʶʪʥʦʝ ʜʚʠʞʝʥʠʝ. 

ʄʳ ʞʝ ʚ ʊʆɼ ʧʨʠʜʝʨʞʠʚʘʝʤʩʷ ʚʪʦʨʦʡ ʪʨʘʢʪʦʚʢʠ, ʧʦʜʨʘʟʫʤʝ-

ʚʘʶʱʝʡ ʜʝʤʦʥʩʪʨʘʮʠʶ ʤʝʭʘʥʠʟʤʘ ʢʦʤʧʝʥʩʘʮʠʠ ʠʟʤʝʥʝʥʠʡ ʠʟʤʝʨʷʝʤʦʡ 

ʚʝʣʠʯʠʥʳ ʚ ʘʙʩʦʣʶʪʥʦʤ ʜʚʠʞʝʥʠʠ, ʯʝʤʫ ʠ ʧʦʩʚʷʱʝʥʳ ʧʦʩʣʝʜʫʶʱʠʝ 

ʛʣʘʚʳ. 

ʉʦʚʝʨʰʝʥʥʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʣʶʙʳʝ ʦʧʪʠʯʝʩʢʠʝ ʵʢʩʧʝʨʠʤʝʥʪʳ 

ʜʦʣʞʥʳ ʙʳ ʧʨʝʜʫʩʤʘʪʨʠʚʘʪʴ ʩʨʘʚʥʝʥʠʝ ʩʢʦʨʦʩʪʠ (ʬʘʟʳ) ʩʚʝʪʦʚʦʛʦ ʣʫʯʘ, 

ʫʯʘʩʪʚʫʶʱʝʛʦ ʚ ʘʙʩʦʣʶʪʥʦʤ ʜʚʠʞʝʥʠʠ (ʥʘʧʨʠʤʝʨ, ɿʝʤʣʠ) ʩʦ ʩʢʦʨʦʩʪʴʶ 

(ʬʘʟʦʡ) ʵʪʘʣʦʥʥʦʛʦ ʣʫʯʘ, ʥʝ ʫʯʘʩʪʚʫʶʱʝʛʦ ʚ ʵʪʦʤ ʜʚʠʞʝʥʠʠ. ʆʜʥʘʢʦ ʛʜʝ 

ʞʝ ʚʟʷʪʴ ʪʘʢʦʡ ʣʫʯ, ʝʩʣʠ ʜʚʠʞʝʪʩʷ ʚʩʷ ʠʟʤʝʨʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ?  

ʉʦʦʪʥʦʰʝʥʠʷ (38) ʠ (39) ʫʜʦʚʣʝʪʚʦʨʷʶʪ 3-ʤ ʧʣʦʩʢʠʤ ʨʝʬʣʝʢ-

ʪʠʚʥʳʤ ʠʥʚʘʨʠʘʥʪʘʤ 

                                   

''

''

''

zzz

yyy

xxʭ

ctzctz

ctycty

ctxctx

,                                  (41) 

ʪ.ʝ. ʤʦʜʝʣʴʥʦʤʫ ʢʦʥʪʠʥʫʫʤʫ 
 

.)/()()/()()/()( '''''' cttzzttyyttxx zzyyxx   (41ʘ) 

 

ʇʦʜʯʝʨʢʥʝʤ ʝʱʝ ʨʘʟ, ʯʪʦ ʣʶʙʳʝ ʦʧʪʠʯʝʩʢʠʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ 

ʠʟʤʝʨʝʥʠʶ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʚ ʜʚʠʞʫʱʠʭʩʷ ʩʨʝʜʘʭ ʚʩʝʛʜʘ ʠ ʚ ʣʶʙʳʭ ʦʙ-

ʩʪʦʷʪʝʣʴʩʪʚʘʭ, ʥʝʩʤʦʪʨʷ ʥʘ ʨʝʘʣʴʥʦʝ ʛʘʣʠʣʝʝʚʦ ʩʣʦʞʝʥʠʝ ʩʢʦʨʦʩʪʝʡ, 

ʙʫʜʫʪ ʜʘʚʘʪʴ ʥʝʠʟʤʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʩ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ, ʧʦʩʢʦʣʴʢʫ ʟʘʧʘʟ-
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ʜʳʚʘʥʠʝ ʦʧʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʦʛʣʘʩʥʦ (38) ʠ (39) ʧʦʣʥʦʩʪʴʶ ʢʦʤ-

ʧʝʥʩʠʨʫʝʪʩʷ ʟʘʧʘʟʜʳʚʘʥʠʝʤ ʤʝʩʪʥʦʛʦ ʚʨʝʤʝʥʠ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʜʣʷ ʩʚʝ-

ʪʘ ʚʩʝʛʜʘ ʠʤʝʝʪ ʤʝʩʪʦ (40), ʧʨʠʯʝʤ ʚ ʣʶʙʳʭ ʩʠʩʪʝʤʘʭ ʢʦʦʨʜʠʥʘʪ. 

ʕʡʥʰʪʝʡʥ ʞʝ ʧʝʨʝʧʫʪʘʣ ʧʨʘʚʠʣʘ ʢʦʦʨʜʠʥʘʪʥʳʭ ʠʛʨ, ʨʝʟʦʥʥʦ 

ʟʘʧʠʩʘʚ ʩʬʝʨʠʯʝʩʢʫʶ ʩʚʝʪʦʚʫʶ ʚʦʣʥʫ ʚ ʩʬʝʨʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪʘʭ ʢʘʢ 

ctR , ʛʜʝ t ï ʤʝʩʪʥʦʝ ʚʨʝʤʷ ʚ ʜʘʣʴʥʝʤ ʢʦʥʮʝ ʚʝʢʪʦʨʘ R, ʥʦ ʟʘʪʝʤ, 

ʧʝʨʝʭʦʜʷ ʢ ʧʨʷʤʦʫʛʦʣʴʥʳʤ ʢʦʦʨʜʠʥʘʪʘʤ ʜʣʷ 
2222 zyxR , ʦʩʪʘ-

ʚʠʣ ʚʨʝʤʷ t ʚ ʩʬʝʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ ʠ ʧʦʣʫʯʠʣ 22222 tczyx , 

ʭʦʪʷ ʧʦ ʧʨʘʚʠʣʘʤ ʜʦʣʞʝʥ ʙʳʣ ʙʳ ʧʨʠʥʷʪʴ 
2222222 /// ctztytx zyx , ʛʜʝ 

kt  ï ʦʪʥʦʰʝʥʠʷ ʢʦʦʨʜʠʥʘʪ ʩʦʦʪ-

ʚʝʪʩʪʚʫʶʱʠʭ ʧʨʦʝʢʮʠʡ R ʢ ʩʢʦʨʦʩʪʷʤ ʠʟʤʝʥʝʥʠʷ ʵʪʠʭ ʢʦʦʨʜʠʥʘʪ, ʘ 

ʩʢʦʨʦʩʪʠ ʷʚʣʷʶʪʩʷ ʧʨʦʝʢʮʠʷʤʠ ʩ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʩʠ, ʯʪʦ ʩʦʚʝʨ-

ʰʝʥʥʦ ʥʝ ʧʦʭʦʞʝ ʥʘ ʫʨʘʚʥʝʥʠʝ ʩʬʝʨʳ ʚ ʢʦʩʦʫʛʦʣʴʥʦʡ ʜʚʠʞʫʱʝʡʩʷ ʩʠʩ-

ʪʝʤʝ (ʨʠʩ. 3). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚ ʜʝʢʘʨʪʦʚʦʡ ʩʠʩʪʝʤʝ ʢʘʞʜʦʡ ʪʦʯʢʝ ʩʚʝʪʦʚʦʡ 

ʩʬʝʨʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʝ ʪʦʣʴʢʦ ʨʘʟʣʠʯʥʳʝ ʜʝʢʘʨʪʦʚʳ ʢʦʦʨʜʠʥʘʪʳ (ʧʨʦ-

ʝʢʮʠʠ ʥʘ ʦʩʠ), ʥʦ ʠ ʨʘʟʣʠʯʥʦʝ ʚʨʝʤʷ ʵʪʠʭ ʧʨʦʝʢʮʠʡ ʜʘʞʝ ʚ ʥʝʧʦʜʚʠʞʥʦʡ 

ʩʠʩʪʝʤʝ ʦʪʩʯʝʪʘ, ʥʝ ʛʦʚʦʨʷ ʫʞ ʦ ʜʚʠʞʫʱʝʡʩʷ, ʘ ʵʡʥʰʪʝʡʥʦʚʩʢʦʝ ʫʥʠʚʝʨ-

ʩʘʣʴʥʦʝ ʚʨʝʤʷ ʚ ʵʪʠʭ ʢʦʦʨʜʠʥʘʪʘʭ ʷʚʣʷʝʪʩʷ ʬʠʢʮʠʝʡ, ʧʦʨʦʞʜʘʶʱʝʡ 

ʥʝʣʝʧʳʡ ʤʠʬ ʦ ʯʝʪʳʨʝʭʤʝʨʥʦʤ ʢʦʥʪʠʥʫʫʤʝ ʧʨʦʩʪʨʘʥʩʪʚʘ-ʚʨʝʤʝʥʠ. 

ʉʣʝʜʫʝʪ ʦʩʦʙʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ ʧʝʨʝʜʝʨʞʝʢ 

ʨʝʣʷʪʠʚʠʩʪʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʢʦʦʨʜʠʥʘʪ ʚ ʦʪʣʠʯʠʝ ʦʪ (13) ʚʦʧʨʝʢʠ 

ʜʝʢʣʘʨʘʮʠʷʤ ʥʝ ʩʦʭʨʘʥʷʶʪ ʠʟʦʪʨʦʧʥʦʩʪʴ ʩʚʝʪʦʚʦʡ ʚʦʣʥʳ ʚ ʜʚʠʞʫʱʠʭʩʷ 

ʩʠʩʪʝʤʘʭ ʦʪʩʯʝʪʘ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʝʩʣʠ ʚ ʵʪʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʭ 

22' /1/)( cvvtʭx , 
222' /1/)/( cvcxvtt  ʫʫ'

, 

zz
'

, ʨʘʟʜʝʣʠʪʴ ʢʦʦʨʜʠʥʘʪʳ ʥʘ ʚʨʝʤʷ, ʪʦ ʜʣʷ ʧʝʨʝʩʝʯʝʥʠʷ ʬʨʦʥʪʘ 

ʩʚʝʪʦʚʦʡ ʩʬʝʨʳ ʩ ʦʩʷʤʠ ʜʣʷ ctRx
 ʧʦʣʫʯʠʤ ctRx

''
/ , ʥʦ ʜʣʷ 

ctRy      ʠ     ʜʣʷ      ctRz ,      ʧʦʣʫʯʠʤ      
''''

// tRtR zy  

ccvc 22 /1  ʪ.ʝ. ʠʟʦʪʨʦʧʥʦʩʪʴ ʚʦʣʥʳ ʥʝ ʩʦʭʨʘʥʷʝʪʩʷ, ʯʪʦ ʧʨʦ-

ʪʠʚʦʨʝʯʠʪ ʠʩʭʦʜʥʦʤʫ ʧʦʩʪʫʣʘʪʫ ʉʊʆ ʦ ʧʦʩʪʦʷʥʩʪʚʝ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʚ 

ʣʶʙʳʭ ʩʠʩʪʝʤʘʭ ʦʪʩʯʝʪʘ. 

ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʢʚʘʜʨʘʪʠʯʥʳʝ ʬʦʨʤʳ, ʧʨʦʠʟʚʦʣʴʥʦ ʠʩʧʦʣʴʟʦ-

ʚʘʥʥʳʝ ʕʡʥʰʪʝʡʥʦʤ ʜʣʷ ʚʳʚʦʜʘ ʩʚʦʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʢʦʦʨʜʠʥʘʪ, ʥʝ 

ʠʤʝʶʪ ʨʝʘʣʴʥʦʛʦ ʬʠʟʠʯʝʩʢʦʛʦ ʩʤʳʩʣʘ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʥʘʙʣʶʜʘʝʤʳ. 

ʌʠʟʠʯʝʩʢʠʡ ʩʤʳʩʣ ʠʤʝʶʪ ʪʦʣʴʢʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘʙʣʶʜʘʝ-

ʤʳʝ ʠ ʠʟʤʝʨʠʤʳʝ ʧʦʣʦʞʝʥʠʷ ʥʘ ʦʩʷʭ, ʥʘʧʨʠʤʝʨ, ʬʨʦʥʪʘ ʩʬʝʨʠʯʝʩʢʦʡ 

ʩʚʝʪʦʚʦʡ ʚʦʣʥʳ, ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʝʡʩʷ ʠʟ ʥʘʯʘʣʘ ʢʦʦʨʜʠʥʘʪ, ʘ ʥʝ ʝʛʦ 
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ʢʚʘʜʨʘʪʥʦʝ ʫʨʘʚʥʝʥʠʝ, ʠʟʤʝʥʷʶʱʝʝʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʙʨʘʥʥʦʡ ʩʠʩ-

ʪʝʤʳ ʦʪʩʯʝʪʘ. 

 ʇʦʵʪʦʤʫ ʧʦʨʦʢ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʩʦʩʪʦʠʪ ʚ ʧʦʜʤʝʥʝ ʠʟʫ-

ʯʝʥʠʷ ʬʠʟʠʯʝʩʢʠʭ ʠʩʢʘʞʝʥʠʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʦʣʦʞʝʥʠʠ ʜʚʠʞʫʱʠʭʩʷ 

ʦʙʲʝʢʪʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʩʧʝʢʫʣʷʮʠʷʤʠ ʩ ʢʚʘʜʨʘʪʠʯʥʳʤʠ ʬʦʨʤʘʤʠ.  

ʊʝʤ ʙʦʣʝʝ, ʯʪʦ ʩʦʛʣʘʩʥʦ ʨʠʩ. 3 ʜʚʠʞʫʱʠʡʩʷ ʥʘʙʣʶʜʘʪʝʣʴ ʚʠʜʠʪ 

ʩʚʦʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ ʢʦʩʦʫʛʦʣʴʥʦʡ, ʛʜʝ ʫʨʘʚʥʝʥʠʝ ʩʬʝʨʳ ʦʪʣʠʯʘʝʪʩʷ 

ʦʪ ʫʨʘʚʥʝʥʠʷ ʚ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʩʠʩʪʝʤʝ ʠ ʪʨʝʙʫʝʪ ʠʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ, 

ʪʘʢ ʯʪʦ ʫʨʘʚʥʝʥʠʷ ʬʠʟʠʢʠ ʠʥʚʘʨʠʘʥʪʥʳ ʣʠʰʴ ʧʦ ʩʦʜʝʨʞʘʥʠʶ, ʥʦ ʥʝ ʧʦ 

ʬʦʨʤʝ. 

ɺʦʦʙʱʝ, ʧʨʠʥʮʠʧ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ɻʘʣʠʣʝʷ ʛʦʚʦʨʠʪ ʦ ʥʝʚʦʟ-

ʤʦʞʥʦʩʪʠ ʧʨʷʤʳʭ ʠʟʤʝʨʝʥʠʡ ʘʙʩʦʣʶʪʥʦʛʦ ʜʚʠʞʝʥʠʷ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦ 

ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ʘʥʠʟʦʪʨʦʧʠʠ ʩʬʝʨʠʯʝʩʢʦʡ ʩʚʝʪʦʚʦʡ ʚʦʣʥʳ 

ʜʚʠʞʫʱʠʤʩʷ ʥʘʙʣʶʜʘʪʝʣʝʤ (ʯʪʦ ʙʣʝʩʪʷʱʝ ʧʦʜʪʚʝʨʜʠʣʠ ʚʩʝ ʦʧʪʠʯʝʩʢʠʝ 

ʵʢʩʧʝʨʠʤʝʥʪʳ), ʘ ʥʝ ʦʙ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ ʬʠʟʠʯʝʩʢʠ ʥʝʥʘʙʣʶʜʘʝʤʳʭ ʤʘ-

ʪʝʤʘʪʠʯʝʩʢʠʭ ʫʨʘʚʥʝʥʠʡ ʢ ʥʝʥʘʙʣʶʜʘʝʤʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ ʢʦʦʨʜʠʥʘʪ 

ʚ ʥʝʥʘʙʣʶʜʘʝʤʳʭ ʩʠʩʪʝʤʘʭ ʦʪʩʯʝʪʘ (ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʶʪ ʢʘʢ ʦʰʠʙʢʠ ʚ 

ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʵʪʦʛʦ ʧʨʠʥʮʠʧʘ ʚ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴ-

ʥʦʩʪʠ, ʪʘʢ ʠ ʦʰʠʙʢʠ ʚ ʵʪʦʤ ʜʝʣʝ ʩʘʤʦʛʦ ɻʘʣʠʣʝʷ). 

ʉʠʩʪʝʤʘ ʞʝ ʢʦʦʨʜʠʥʘʪ ʬʠʟʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʘʙʦʨ 

ʩʥʘʙʞʝʥʥʳʭ ʯʘʩʘʤʠ ʣʠʥʝʝʢ (ʭʦʪʴ ʢʦʩʳʭ, ʭʦʪʴ ʢʨʠʚʳʭ) ʚʜʦʣʴ ʢʦʪʦʨʳʭ 

ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʩʚʝʪʦʚʘʷ ʚʦʣʥʘ, ʠ ʪʦʣʴʢʦ ʝʝ ʧʦʣʦʞʝʥʠʝ ʠ ʩʢʦʨʦʩʪʴ, 

ʫʢʘʟʳʚʘʝʤʳʝ ʣʠʥʝʡʢʘʤʠ ʠ ʯʘʩʘʤʠ, ʷʚʣʷʶʪʩʷ ʜʦʩʪʦʚʝʨʥʳʤʠ. ɺʩʝ ʦʩʪʘʣʴ-

ʥʦʝ ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ ʠʟ ʦʙʣʘʩʪʠ ʛʠʧʦʪʝʟ, ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʚʝʨʠʬʠʮʠʨʦ-

ʚʘʪʴʩʷ ʪʦʣʴʢʦ ʧʦʩʨʝʜʩʪʚʦʤ ʪʝʭ ʞʝ ʯʘʩʦʚ ʠ ʣʠʥʝʝʢ, ʘ ʥʝ ʢʦʨʨʝʢʪʥʦʩʪʴʶ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʦʧʝʨʘʮʠʡ. 

ʅʦ ʛʣʘʚʥʘʷ ʦʰʠʙʢʘ ʪʝʦʨʠʠ ʕʡʥʰʪʝʡʥʘ ʩʦʩʪʦʠʪ ʚ ʥʝʦʙʦʩʥʦʚʘʥ-

ʥʦʤ ʪʨʝʙʦʚʘʥʠʠ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʦʪ ʠʥʝʨʮʠʘʣʴʥʦ-

ʛʦ ʜʚʠʞʝʥʠʷ ʩʠʩʪʝʤʳ ʚ ʢʦʪʦʨʦʡ ʦʥʠ ʧʨʦʪʝʢʘʶʪ, ʭʦʪʷ, ʥʘʧʨʠʤʝʨ, ʩʠʣʳ 

ʄʠʥʢʦʚʩʢʦʛʦ ʠ ʃʦʨʝʥʮʘ ʜʣʷ 012 vv  ʦʪʣʠʯʘʶʪʩʷ ʧʦ ʬʦʨʤʝ ʦʪ 

ʫʨʘʚʥʝʥʠʡ ʜʣʷ 0v . 

ʏʪʦʙʳ ʚʳʧʫʪʘʪʴʩʷ ʠʟ ʵʪʦʡ ʥʝʧʨʠʷʪʥʦʩʪʠ ʕʡʥʰʪʝʡʥʫ ʠ ʧʦʪʨʝʙʦ-

ʚʘʣʠʩʴ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʝ ʬʠʟʠʯʝʩʢʠ ʙʝʩʩʤʳʩʣʝʥʥʳʝ ʬʦʨʤʘʣʴʥʳʝ 

ʢʦʤʧʝʥʩʘʪʦʨʳ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʤʝʜʣʝʥʠʝ ʭʦʜʘ ʜʚʠʞʫʱʠʭʩʷ ʯʘʩʦʚ ʥʝ ʦʙʲʝʢ-

ʪʠʚʥʘʷ ʨʝʘʣʴʥʦʩʪʴ, ʘ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʘʪʨʠʙʫʪ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ, 

ʧʦʜʛʦʥʷʝʤʦʡ ʧʦʜ ʵʪʫ ʨʝʘʣʴʥʦʩʪʴ. 

ʊʫ ʞʝ ʨʦʣʴ ʢʦʤʧʝʥʩʘʪʦʨʦʚ ʥʝʚʝʨʥʳʭ ʠʩʭʦʜʥʳʭ ʧʦʩʪʫʣʘʪʦʚ ʚʳ-

ʧʦʣʥʷʶʪ ʚ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ çʩʦʢʨʘʱʝʥʠʝè ʜʣʠʥ, çʨʦʩʪè ʤʘʩʩʳ ʠ 

çʠʩʢʨʠʚʣʝʥʠʝè ʧʨʦʩʪʨʘʥʩʪʚʘ, ʪʝʤ ʙʦʣʝʝ ʯʪʦ ʭʦʪʷ ʧʨʠ ʚʳʚʦʜʝ ʧʨʝʦʙʨʘʟʦ-

ʚʘʥʠʡ ʢʦʦʨʜʠʥʘʪ ʤʳ ʩʣʝʜʦʚʘʣʠ ʠʨʨʘʮʠʦʥʘʣʴʥʦʤʫ ʨʝʣʷʪʠʚʠʩʪʩʢʦʤʫ ʧʦ-

ʩʪʫʣʘʪʫ ʦʙ ʠʩʪʠʥʥʦʤ ʧʦʩʪʦʷʥʩʪʚʝ ʩʢʦʨʦʩʪʠ ʩʚʝʪʘ ʚ ʣʶʙʳʭ ʩʠʩʪʝʤʘʭ ʦʪ-

ʩʯʝʪʘ, ʵʪʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʝʢʨʘʩʥʦ ʚʳʚʦʜʷʪʩʷ ʠʟ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʛʘʣʠ-
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ʣʝʝʚʘ ʩʣʦʞʝʥʠʷ ʩʢʦʨʦʩʪʝʡ, ʢʦʛʜʘ ʚʥʫʪʨʠ ʜʚʠʞʫʱʝʡʩʷ ʩʠʩʪʝʤʳ ʠʥʬʦʨ-

ʤʘʮʠʷ  ʧʝʨʝʜʘʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ ʩ, ʘ ʤʝʞʜʫ ʩʠʩʪʝʤʘʤʠ ʩʦ ʩʢʦʨʦʩʪʴʶ ʩ ï 

v, ʪʘʢ ʯʪʦ )/()(/' vcvtxcx x
, ʪ.ʝ. (38) ʠ ʪ.ʜ., ʯʪʦ ʠ ʧʦʟʚʦʣʷʝʪ 

ʜʚʠʞʫʱʝʤʫʩʷ ʥʘʙʣʶʜʘʪʝʣʶ ʚ 
'0  ʠ ʥʝʧʦʜʚʠʞʥʦʤʫ ʥʘʙʣʶʜʘʪʝʣʶ ʚ 

xvt , 

ʚʠʜʝʪʴ ʦʜʥʫ ʠ ʪʫ ʞʝ ʢʘʨʪʠʥʫ. 

ʇʨʦʜʦʣʞʘʷ ʪʝʤʫ ʩʦʦʪʥʦʰʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʥʘʩ ʠ ʠʥʬʦʨʤʘ-

ʮʠʠ ʚ ʩʝʙʝ, ʧʝʨʝʡʜʝʤ ʢ ʪʘʢʠʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʤ ʧʦʥʷʪʠʷʤ ʢʘʢ ʤʘʩʩʘ, 

ʠʤʧʫʣʴʩ (ʢʦʣʠʯʝʩʪʚʦ ʜʚʠʞʝʥʠʷ) ʠ ʵʥʝʨʛʠʷ ʜʚʠʞʫʱʠʭʩʷ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢ-

ʞʝ ʢ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʧʦʣʷʤ ʪʘʢʠʭ ʦʙʲʝʢʪʦʚ. 

 

            II -4. ʆʪʨʘʞʝʥʠʝ ʤʘʩʩʳ, ʠʤʧʫʣʴʩʘ ʠ ʵʥʝʨʛʠʠ 

                                     ʜʚʠʞʫʱʠʭʩʷ ʪʝʣ 

 

ʇʦʩʢʦʣʴʢʫ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʤʝʭʘʥʠʢʝ ʦʪʨʘʞʝʥʠʝ ʩʢʦʨʦʩʪʠ ʜʘ-

ʝʪʩʷ ʨʝʬʣʝʢʪʠʚʥʦʡ ʬʦʨʤʫʣʦʡ (7), ʘ ʤʘʩʩʘ m ʚ ʊʆɼ ʩʯʠʪʘʝʪʩʷ ʥʝʠʟʤʝʥ-

ʥʦʡ ʠ ʥʝʟʘʚʠʩʠʤʦʡ ʦʪ ʩʢʦʨʦʩʪʠ, ʪʦ ʨʝʬʣʝʢʪʠʚʥʳʡ ʠʤʧʫʣʴʩ (ʢʦʣʠʯʝʩʪʚʦ 

ʜʚʠʞʝʥʠʷ) ʧʨʠʥʠʤʘʝʪ ʬʦʨʤʫ (9) mvcvmv 22

00 /1/ . 

ʕʪʘ ʬʦʨʤʘ ʚʥʝʰʥʝ ʧʦʣʥʦʩʪʴʶ ʩʦʚʧʘʜʘʝʪ ʩ ʨʝʣʷʪʠʚʠʩʪʩʢʠʤ ʠʤ-

ʧʫʣʴʩʦʤ, ʭʦʪʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʘ ʝʤʫ ʧʦ ʩʤʳʩʣʫ, ʧʦʩʢʦʣʴʢʫ ʚ (9) ʤʘʩʩʘ 

ʥʝʠʟʤʝʥʥʘ, ʘ ʚ ʨʝʣʷʪʠʚʠʩʪʩʢʦʡ ʬʦʨʤʫʣʝ 
22

0 /1/ cvvmmv , 

ʛʜʝ 
22

0 /1/ cvmm . 

ʇʦʵʪʦʤʫ, ʝʩʣʠ ʧʨʠ cv0
 ʨʝʬʣʝʢʪʠʚʥʘʷ ʩʢʦʨʦʩʪʴ (7) ʢʘʞʝʪʩʷ 

ʙʝʩʢʦʥʝʯʥʦʡ, ʪʦ ʚ ʨʝʣʷʪʠʚʠʟʤʝ ʧʨʠ ʪʝʭ ʞʝ ʫʩʣʦʚʠʷʭ ʤʘʩʩʘ ʷʢʦʙʳ ʨʝʘʣʴ-

ʥʦ ʦʙʨʘʱʘʝʪʩʷ ʚ ʙʝʩʢʦʥʝʯʥʦʩʪʴ. 
 

ʂʘʟʘʣʦʩʴ ʙʳ, ʢʘʢʦʝ ʚʩʝ ʵʪʠ ʜʝʪʘʣʠ ʠʤʝʶʪ ʟʥʘʯʝʥʠʝ, ʝʩʣʠ ʦʙʘ 

ʠʤʧʫʣʴʩʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʜʠʥʘʢʦʚʳ? 
 

ʅʦ ʜʝʣʦ ʚ ʪʦʤ, ʯʪʦ, ʚʦ-ʧʝʨʚʳʭ, ʩʦʛʣʘʩʥʦ ʧʨʠʥʮʠʧʫ (ʣʝʟʚʠʶ) ʆʢ-

ʢʘʤʘ ʥʝ ʩʣʝʜʫʝʪ ʠʟʤʳʰʣʷʪʴ ʠʟʙʳʪʦʯʥʳʝ ʩʫʱʥʦʩʪʠ, ʪ.ʝ. ʝʩʣʠ ʤʦʞʥʦ 

ʦʙʦʡʪʠʩʴ ʥʝʠʟʤʝʥʥʦʡ ʤʘʩʩʦʡ, ʟʘʯʝʤ ʠʟʤʳʰʣʷʪʴ ʤʘʩʩʫ, ʤʠʩʪʠʯʝʩʢʠ ʟʘ-

ʚʠʩʷʱʫʶ ʦʪ ʩʢʦʨʦʩʪʠ? 
 

ɺʦ-ʚʪʦʨʳʭ, (ʠ ʵʪʦ ʫʞʝ ʥʝ ʩʭʦʣʘʩʪʠʢʘ), ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ 

ʜʚʠʞʫʱʝʡʩʷ ʤʘʩʩʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʘʣʦʤ ʧʦ ʩʢʦʨʦʩʪʠ ʦʪ 

ʠʤʧʫʣʴʩʘ (9), ʪ.ʝ. 

v

k dvW
0

, ʯʪʦ ʚ ʊʆɼ ʜʘʝʪ 2/2

0

mvmvdv

v

, ʠ ʩ 

ʫʯʝʪʦʤ (7) ʧʨʠʚʦʜʠʪ ʢ (8) )/1(2/ 22

0

2

0 cvmvWk
. 
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ʆʪʤʝʪʠʤ, ʯʪʦ ʧʨʠ ʨʝʬʣʝʢʪʠʚʥʳʭ (ʨʝʣʷʪʠʚʠʩʪʩʢʠʭ) ʩʢʦʨʦʩʪʷʭ (8) 

ʤʦʞʝʪ ʤʥʦʛʦʢʨʘʪʥʦ ʧʨʝʚʟʦʡʪʠ ʨʝʣʷʪʠʚʠʩʪʩʢʫʶ ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ 

ʚʧʣʦʪʴ ʜʦ ʙʝʩʢʦʥʝʯʥʦʩʪʠ ʧʨʠ ʩv0
. ʂʨʦʤʝ ʪʦʛʦ ʪʝʦʨʠʷ ʦʪʥʦʩʠʪʝʣʴ-

ʥʦʩʪʠ ʟʘʧʨʝʱʘʝʪ ʩʢʦʨʦʩʪʠ, ʧʨʝʚʳʰʘʶʱʠʝ ʩʢʦʨʦʩʪʴ ʩʚʝʪʘ, ʧʦʩʢʦʣʢɹʫ ʚ 

ʵʪʦʤ ʩʣʫʯʘʝ ʤʘʩʩʘ ʠ ʵʥʝʨʛʠʷ ʷʢʦʙʳ ʩʪʘʥʦʚʷʪʩʷ ʤʥʠʤʳʤʠ, ʪ.ʝ. ʥʝ ʩʫʱʝʩʪ-

ʚʫʶʪ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʝʬʣʝʢʪʠʚʥʘʷ ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ (8) ʚ ʵʪʠʭ ʩʣʫ-

ʯʘʷʭ ʥʠʢʘʢʠʭ ʢʘʪʘʢʣʠʟʤʦʚ ʥʝ ʧʨʝʜʚʝʱʘʝʪ, ʭʦʪʷ ʠ ʢʘʞʝʪʩʷ ʥʘʙʣʶʜʘʪʝʣʶ 

ʦʪʨʠʮʘʪʝʣʴʥʦʡ. 

ɺ ʩʚʦʝ ʚʨʝʤʷ ʕʡʥʰʪʝʡʥ, ʧʦʣʴʟʫʷʩʴ ʨʝʣʷʪʠʚʠʩʪʩʢʦʡ ʢʠʥʝʪʠʯʝ-

ʩʢʦʡ ʵʥʝʨʛʠʝʡ, ʨʘʩʩʯʠʪʘʣ ʥʘʧʨʷʞʝʥʠʝ U ʣʠʥʝʡʥʦʛʦ ʫʩʢʦʨʠʪʝʣʷ, ʧʦʪʨʝʙ-

ʥʦʝ, ʯʪʦʙʳ ʨʘʟʦʛʥʘʪʴ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ q ʜʦ ʩʢʦʨʦʩʪʠ v ʚ ʬʦʨʤʝ 

q
cv

mcU /1
/1

1

22

2
. ʉʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʨʝʬʣʝʢʪʠʚʥʦʝ ʥʘ-

ʧʨʷʞʝʥʠʝ ʠʟ ʫʨʘʚʥʝʥʠʷ )/1(2/ 222 cvmvqU  ʧʦʣʫʯʘʝʪʩʷ ʚ ʚʠʜʝ 

)/1(2/ 222 cvqmvU . 
 

ʕʪʠ ʥʘʧʨʷʞʝʥʠʷ ʠ ʩʢʦʨʦʩʪʠ ʤʦʞʥʦ ʙʝʟ ʦʩʦʙʳʭ ʧʨʦʙʣʝʤ ʩʦʧʦʩ-

ʪʘʚʠʪʴ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ, ʯʪʦʙʳ ʫʙʝʜʠʪʴʩʷ ʚ ʧʨʘʚʦʪʝ (8). 
 

ʇʦʥʷʪʥʦ, ʯʪʦ ʧʨʠ ʤʘʣʳʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩ ʩʢʦʨʦʩʪʷʭ (16) ʦʙʨʘʱʘ-

ʝʪʩʷ ʚ ʢʣʘʩʩʠʯʝʩʢʫʶ ʢʠʥʝʪʠʯʝʩʢʫʶ ʵʥʝʨʛʠʶ 2/2mv , ʘ ʧʦʣʥʘʷ ʵʥʝʨʛʠʷ 

(10)  )/1(2/ 2222 cvmvmcW  

)/1/()2/1( 22222 cvcvmc ʧʨʠ ʪʝʭ ʞʝ ʫʩʣʦʚʠʷʭ ʩʦʚʧʘʜʘʝʪ ʩ ʨʝ-

ʣʷʪʠʚʠʩʪʩʢʦʡ ʧʦʣʥʦʡ ʵʥʝʨʛʠʝʡ 
222 /1/ cvmʩ . 

 

ʆʜʥʘʢʦ ʫʞʝ ʚʦ ʚʪʦʨʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʨʝʬʣʝʢʪʠʚʥʘʷ ʢʠʥʝʪʠʯʝ-

ʩʢʘʷ ʵʥʝʨʛʠʷ ʩʦʩʪʘʚʣʷʝʪ 
242 /2/ cmvmv , ʘ ʨʝʣʷʪʠʚʠʩʪʩʢʘʷ 

242 4/32/ cmvmv , ʛʜʝ ʚʪʦʨʦʝ ʩʣʘʛʘʝʤʦʝ ʥʘ ʯʝʪʚʝʨʪʴ ʤʝʥʴʰʝ. 
 

ɿʘʡʤʝʤʩʷ ʪʝʧʝʨʴ ʫʩʢʦʨʝʥʠʝʤ dtd /vʘ , ʢʦʪʦʨʦʝ ʧʨʠʦʙʨʝʪʘʝʪ 

ʜʚʠʞʫʱʘʷʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 
0v  ʤʘʩʩʘ m ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʠʣʳ 

00 aF m ,  ʥʘʧʨʘʚʣʝʥʥʦʡ  ʧʦʜ  ʧʨʦʠʟʚʦʣʴʥʳʤ ʫʛʣʦʤ ʢ ʣʠʥʠʠ ʩʢʦʨʦʩʪʠ 

0v . 

ʈʘʟʣʘʛʘʷ 
0ʘ ʥʘ ʩʦʩʪʘʚʣʷʶʱʠʝ, ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʫʶ ʣʠʥʠʠ ʩʢʦ-

ʨʦʩʪʠ ʘ, ʠ ʧʘʨʘʣʣʝʣʴʥʫʶ ʝʡ 
||ʘ, ʧʦʣʫʯʠʤ 
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||ʘʘʘ0
.                                             (42) 

 

ʇʨʠ ʵʪʦʤ m/00 Fʘ  ʵʪʦ ʪʦ ʫʩʢʦʨʝʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʠʨʦʜʘ ʧʨʝʜ-

ʧʠʩʳʚʘʝʪ ʠʤʝʪʴ m. ʆʜʥʘʢʦ ʚ ʩʠʣʫ ʥʝʘʜʝʢʚʘʪʥʦʩʪʠ ʠʟʤʝʨʝʥʠʷ ʤʘʩʩʦʡ 
ʩʚʦʝʡ ʩʢʦʨʦʩʪʠ (7) ʠ ʫʩʢʦʨʝʥʠʷ ʧʦʣʫʯʘʝʪʩʷ (11) 

22

0

0

/1
/

cvdt

d
dtd

v
v =

2/322

0 )/1/( cvʘ , ʛʜʝ ʫʩʢʦʨʝʥʠʝ ʘ ʚ̫-

ʣʷʝʪʩʷ ʪʝʤ ʫʩʢʦʨʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʠʟʤʝʨʷʝʪʩʷ ʤʘʩʩʦʡ ʢʘʢ 
0a . ɺʩʝ ʵʪʦ ʦʪ-

ʥʦʩʠʪʩʷ ʠ ʢ ʩʦʩʪʘʚʣʷʶʱʠʤ 
0ʘ, ʪ.ʝ. ʘ  ʠ 

||ʘ. 
 

ʇʦʵʪʦʤʫ, ʠʩʭʦʜʷ ʠʟ ʩʦʚʧʘʜʝʥʠʷ ʥʘʧʨʘʚʣʝʥʠʡ ʘ ʠ 
0ʘ, ʩ ʫʯʝʪʦʤ 

(42)  

./1]/)(/)([

)/1(

22

0

2

000

2

0000

2/322

00

cvʩc

c

avvvavʘ

ʘʘ v
      (11ʘ) 

 

ɽʩʣʠ ʜʦʤʥʦʞʠʪʴ ʦʙʝ ʯʘʩʪʠ (11) ʥʘ m, ʪʦ ʙʝʟ ʫʯʝʪʘ ʪʨʝʪʴʝʛʦ ʩʣʘ-

ʛʘʝʤʦʛʦ ʚ ʢʚʘʜʨʘʪʥʳʭ ʩʢʦʙʢʘʭ (18) ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʨʝʣʷʪʠʚʠʩʪʩʢʫʶ ʩʠʣʫ 

ʄʠʥʢʦʚʩʢʦʛʦ (12) 
22

0

2

0 /1]/)([/ cvcFFdtmd 000 vvv , ʚ 

ʢʦʪʦʨʦʡ m ʤʠʩʪʠʯʝʩʢʠ ʟʘʚʠʩʠʪ ʦʪ ʩʢʦʨʦʩʪʠ 
22

00 /1/ cvmm . 
 

ɺʘʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʬʦʨʤʘʣʴʥʦʝ ʩʦʚʧʘʜʝʥʠʝ 

ʩʠʣʳ ʄʠʥʢʦʚʩʢʦʛʦ ʩ ʯʘʩʪʴʶ ʨʝʬʣʝʢʪʠʚʥʦʡ ʩʠʣʳ F  = mdv/dt, ʧʦʩʣʝʜʥʷʷ 

ʩʦʜʝʨʞʠʪ ʥʝʠʟʤʝʥʥʫʶ ʤʘʩʩʫ, ʘ ʣʦʨʝʥʮʝʚ ʬʘʢʪʦʨ 
22

0 /1 cv  ʧʦ̫ʚʠʣʩʷ 

ʚ ʥʝʡ ʝʱʝ ʧʨʠ ʦʪʨʘʞʝʥʠʠ ʫʩʢʦʨʝʥʠʷ (11), ʪ.ʝ. ʝʱʝ ʜʦ ʫʤʥʦʞʝʥʠʷ ʥʘ m. 
 

ʇʦʤʠʤʦ ʪʦʛʦ, ʄʠʥʢʦʚʩʢʠʡ ʫʤʫʜʨʠʣʩʷ ʛʜʝ-ʪʦ ʧʦʪʝʨʷʪʴ ʪʨʝʪʴʝ 

ʩʣʘʛʘʝʤʦʝ (11), ʦʟʥʘʯʘʶʱʝʝ ʪʘʢʦʝ ʞʝ ʠʥʝʨʮʠʦʥʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʙʦʢʦ-

ʚʦʤʫ ʫʩʢʦʨʝʥʠʶ, ʢʘʢ ʠ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʦʜʦʣʴʥʦʤʫ ʫʩʢʦʨʝʥʠʶ ʩʦʛʣʘʩ-

ʥʦ ʚʪʦʨʦʤʫ ʩʣʘʛʘʝʤʦʤʫ. 

ʅʘ ʧʨʘʢʪʠʢʝ ʵʪʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʚʢʣʶʯʘʷ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʮʝʥ-

ʪʨʦʙʝʞʥʦʡ ʩʠʣʝ ʧʨʠ ʚʨʘʱʝʥʠʠ ʤʘʩʩʳ ʩʦʛʣʘʩʥʦ ʪʨʝʪʴʝʤʫ ʩʣʘʛʘʝʤʦʤʫ 

(11), ʥʠ ʫ ʢʦʛʦ ʥʝ ʚʳʟʳʚʘʶʪ ʩʦʤʥʝʥʠʷ (ʢʨʦʤʝ ʄʠʥʢʦʚʩʢʦʛʦ ʠ ʘʜʝʧʪʦʚ 

ʨʝʣʷʪʠʚʠʟʤʘ, ʠʞʝ ʩ ʥʠʤ), ʧʦʩʢʦʣʴʢʫ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʜʚʠʞʝʥʠʠ ʧʣʘʥʝʪ 

ʩʦʣʥʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʚ ʢʘʢʦʤ ʙʳ ʧʦʣʦʞʝʥʠʠ ʦʥʠ ʥʝ ʥʘʭʦʜʠʣʠʩʴ, ʩʠʣʘ 
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ʩʦʣʥʝʯʥʦʛʦ ʪʷʛʦʪʝʥʠʷ ʚʩʝʛʜʘ ʥʘʧʨʘʚʣʝʥʘ ʢ ʉʦʣʥʮʫ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

(11), ʛʜʝ 
0F  ʠ F ʚʩʝʛʜʘ ʩʦʚʧʘʜʘʶʪ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ, ʥʦ ʥʝ ʩʠʣʝ ʄʠʥʢʦʚ-

ʩʢʦʛʦ, ʛʜʝ 
0F  ʠ F ʤʦʛʫʪ ʥʝ ʩʦʚʧʘʜʘʪʴ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʝʩʣʠ ʚʨʘʱʘʶʱʘʷʩʷ ʤʘʩʩʘ ʦʙʣʘʜʘʝʪ ʚʥʫʪʨʝʥʥʝʡ 

(ʧʦʪʝʥʮʠʘʣʴʥʦʡ) ʵʥʝʨʛʠʝʡ 
2mʩ, ʪʦ ʚʨʘʱʝʥʠʝ ʧʦ ʦʙʱʝʤʫ ʧʨʘʚʠʣʫ (5ʘ) 

ʫʤʝʥʴʰʘʝʪ ʵʪʫ ʵʥʝʨʛʠʶ ʚ )/1( 22 cv  ʪʘʢ ʯʪʦ ʦʪʨʠʮʘʪʝʣʴʥʳʡ ʛʨʘʜʠʝʥʪ 

ʧʦʣʥʦʡ ʵʥʝʨʛʠʠ (ʩʠʣʘ) ʚʳʛʣʷʜʠʪ ʪʘʢ 

]/)([)//( 222 cmrvrc
r

m
avva

r
F , ʪ. ʝ. ʧʦʪʝʨʷʥʥʦʝ 

ʄʠʥʢʦʚʩʢʠʤ ʚʪʦʨʦʝ ʩʣʘʛʘʝʤʦʝ (11ʘ), ʛʜʝ rmv /2
 ï ʮʝʥʪʨʦʙʝʞʥʘʷ ʩʠʣʘ, 

rmc /2
 ï ʮʝʥʪʨʦʩʪʨʝʤʠʪʝʣʴʥʘʷ ʩʠʣʘ ʤʝʞʤʦʣʝʢʫʣʷʨʥʦʛʦ ʩʮʝʧʣʝʥʠʷ, 

rca /2
, r ï ʨʘʜʠʫʩ ʚʨʘʱʝʥʠʷ. 

ʇʨʠ ʵʪʦʤ ʝʩʣʠ 
0F  ʚʳʩʪʫʧʘʝʪ ʚ ʢʘʯʝʩʪʚʝ ʟʘʜʘʥʥʦʡ ʧʨʦʛʨʘʤʤʳ 

ʧʦʚʝʜʝʥʠʷ m, ʪ.ʝ. ʚ ʢʘʯʝʩʪʚʝ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʠʣʝ ʚ ʩʝʙʝ, ʪʦ F =  mdv/dt 
ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʠʣʝ ʜʣʷ ʥʘʩ, ʪ.ʝ. ʢʘʢ ʢʘʞʫʱʘʷʩʷ ʤʘʩʩʝ ʩʠ-

ʣʘ, ʢʦʪʦʨʘʷ ʨʝʘʣʴʥʦ ʦʧʨʝʜʝʣʷʝʪ ʧʦʚʝʜʝʥʠʝ ʜʘʥʥʦʡ ʤʘʩʩʳ. 

ɺʪʦʨʦʝ ʩʣʘʛʘʝʤʦʝ ʚ ʢʚʘʜʨʘʪʥʳʭ ʩʢʦʙʢʘʭ, ʧʦ ʩʫʪʠ, ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʜʚʠʛʘʷʩʴ ʚ ʧʦʣʝ ʚʥʝʰʥʝʡ ʩʠʣʳ, ʤʘʩʩʘ ʩʦʟʜʘʝʪ ʚʦʢʨʫʛ ʩʝʙʷ ʢʠʥʝʪʠʯʝʩʢʦʝ 

ʛʨʘʚʠʩʪʨʠʢʮʠʦʥʥʦʝ ʩʢʘʣʷʨʥʦʝ ʧʦʣʝ 
 

                              
222

00 //1)( ccvG avʊ ,                              (43) 

 

ʢʦʪʦʨʦʝ ʧʨʝʧʷʪʩʪʚʫʝʪ ʫʩʢʦʨʝʥʠʶ ʚ ʥʘʧʨʘʚʣʝʥʠʠ v, ʝʩʣʠ 0ʊ , ʠ ʟʘ-

ʤʝʜʣʝʥʠʶ, ʝʩʣʠ 0ʊ . 

ʂʦʥʝʯʥʦ, ʵʪʦ ʧʦʣʝ ʚʠʨʪʫʘʣʴʥʦ, ʧʦʩʢʦʣʴʢʫ ʦʥʦ ʜʝʡʩʪʚʫʝʪ ʪʦʣʴʢʦ 

ʚ ʧʨʝʜʝʣʘʭ ʤʘʩʩʳ, ʥʦ ʚ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʫʩʢʦʨʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʥʳʤ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʛʨʘʚʠʪʘʮʠʦʥʥʳʤ ʧʦʣʝʤ, (43) ʦʙʨʝʪʘʝʪ ʨʝ-

ʘʣʴʥʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ. 

ɺʩʝ ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʪʨʝʪʴʝʤʫ ʩʣʘʛʘʝʤʦʤʫ (11), ʢʦʪʦʨʦʤʫ ʩʦʦʪ-

ʚʝʪʩʪʚʫʝʪ ʚʠʨʪʫʘʣʴʥʦʝ ʚʝʢʪʦʨʥʦʝ ʛʨʘʚʠʤʘʛʥʠʪʥʦʝ ʧʦʣʝ 

 

                              .//1)( 222

000 ccvG avɺ                            (44) 

 

            II -5. ʆʪʨʘʞʝʥʠʝ ʛʨʘʚʠʪʘʮʠʠ 

 

ɺ ʥʴʶʪʦʥʦʚʩʢʦʡ ʤʝʭʘʥʠʢʝ, ʧʦʜʨʘʟʫʤʝʚʘʶʱʝʡ ʤʛʥʦʚʝʥʥʦʝ ʨʘʩ-

ʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ, ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ 
2

0V  ʠ ʥʘʧʨʷ-
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ʞʝʥʥʦʩʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ 
0ɸ  ʪʦʯʝʯʥʦʡ ʤʘʩʩʳ m ʦʧʠʩʳʚʘʶʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʘʢ (24) 
 

                                             rGmV /2

0
, 

 

ʛʜʝ r ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ m ï ʜʦ ʜʘʥʥʦʡ ʪʦʯʢʠ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʠ  

                                           
2

0 / rGmɸ .                                             (45) 

 

ʇʨʠ ʵʪʦʤ, ʧʦʩʢʦʣʴʢʫ 
2

0V  ʠʤʝʝʪ ʨʘʟʤʝʨʥʦʩʪʴ ʠ ʩʤʳʩʣ ʢʚʘʜʨʘʪʘ 

ʤʥʠʤʦʡ ʩʢʦʨʦʩʪʠ ʥʝʢʦʝʛʦ ʚʠʨʪʫʘʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʪʦ ʠ ʦʪʨʘʞʘʝʪʩʷ (ʠʟ-

ʤʝʨʷʝʪʩʷ) ʢʘʢ ʢʚʘʜʨʘʪ ʩʢʦʨʦʩʪʠ ʩʦʛʣʘʩʥʦ (7). 

ʅʦ ʩ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ 
2

0V  ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝ 

ʧʘʨʘʤʝʪʨ ʚʠʨʪʫʘʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ 
2

V  ʧʨʦʙʥʦʡ ʤʘʩʩʳ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ, ʘ 

ʣʠʰʴ ʟʘʜʘʥʥʫʶ ʧʨʦʛʨʘʤʤʫ ʪʘʢʦʛʦ ʜʚʠʞʝʥʠʷ. ʇʦʵʪʦʤʫ ʧʨʦʙʥʘʷ ʤʘʩʩʘ 
'm , ʚʠʨʪʫʘʣʴʥʦ ʜʚʠʛʘʷʩʴ ʩ ʧʘʨʘʤʝʪʨʦʤ 

2
V , ʜʦʣʞʥʘ ʩʦʛʣʘʩʥʦ (9ʙ) ʚʦʩ-

ʧʨʠʥʠʤʘʪʴ ʝʛʦ ʢʘʢ ʧʨʝʜʧʠʩʘʥʥʳʡ ʝʡ ʧʘʨʘʤʝʪʨ 
2

0V , ʪ.ʝ. (25) 
 

            )/1/( 2222

0 cVVV  ʠʣʠ )/1/( 22

0

2

0

2 cVVV . 
 

ʕʪʦ ʠ ʝʩʪʴ ʨʝʬʣʝʢʪʠʚʥʳʡ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʢʦʪʦʨʳʡ 

ʜʣʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʥʴʶʪʦʥʦʚʩʢʦʛʦ ʧʦʣʷ (24) ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ (26) 
 

                                )/( 222 GmrcGmcV . 
 

ʇʦʪʝʥʮʠʘʣ (25) ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʥʴʶʪʦʥʦʚʩʢʦʛʦ, ʚʦ-ʧʝʨʚʳʭ, ʪʝʤ, 

ʯʪʦ ʧʨʠ r = 0 ʦʙʨʘʱʘʝʪʩʷ ʚ 
2ʩ, ʪ.ʝ. ʪʦʯʝʯʥʳʡ ʠʩʪʦʯʥʠʢ ʧʦʣʷ (ʢʦʣʣʘʧʩ 

ʤʘʩʩʳ) ʚʩʝʛʜʘ ʠʤʝʝʪ ʚʥʫʪʨʝʥʥʶʶ ʵʥʝʨʛʠʶ 
22 mcmV , ʯʪʦ ʦʟʥʘʯʘʝʪ 

ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʴ ʤʘʩʩʳ ʠ ʵʥʝʨʛʠʠ, ʘ ʚʦ-ʚʪʦʨʳʭ, ʪʝʤ ʯʪʦ ʧʨʠ 
2/ʩGmrG

 ʤʝʥʷʝʪ ʟʥʘʢ ʵʥʝʨʛʠʠ, ʪ.ʝ. ʚʥʝʰʥʝʝ ʧʨʠʪʷʞʝʥʠʝ ʥʘ ʦʪʪʘʣ-

ʢʠʚʘʥʠʝ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʞʠʜʢʘʷ, ʛʘʟʦʦʙʨʘʟʥʘʷ ʠʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʝʣ-

ʢʦʜʠʩʧʝʨʩʥʘʷ ʤʘʩʩʘ m ʩʦʩʨʝʜʦʪʦʯʠʚʘʝʪʩʷ ʥʘ ʩʬʝʨʠʯʝʩʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʨʘʜʠʫʩʦʤ 
2/ʩGm . 

ʉʥʘʨʫʞʠ ʵʪʦʡ ʩʬʝʨʳ ʧʨʠʪʷʞʝʥʠʝ ʢ ʥʝʡ ʩʦʛʣʘʩʥʦ (26) ʙʝʩʢʦʥʝʯ-

ʥʦ, ʪʘʢ ʯʪʦ ʦʥʘ ʚʳʛʣʷʜʠʪ ʢʘʢ çʯʝʨʥʘʷ ʜʳʨʘè, ʧʨʠʪʷʛʠʚʘʶʱʘʷ ʠ ʧʦʛʣʦ-

ʱʘʶʱʘʷ ʜʘʞʝ ʩʚʝʪ. 

ʅʦ ʩ ʜʨʫʛʦʡ (ʚʥʫʪʨʝʥʥʝʡ) ʩʪʦʨʦʥʳ ʩʬʝʨʳ ʚʩʷʢʘʷ ʤʘʩʩʘ, ʧʨʦ-

ʥʠʢʰʘʷ ʪʫʜʘ ʧʦ ʠʥʝʨʮʠʠ, ʪʦʨʤʦʟʠʪʩʷ ʠ ʚʳʪʘʣʢʠʚʘʝʪʩʷ ʥʘʨʫʞʫ, ʛʜʝ ʦʥʘ 

ʚʥʦʚʴ ʧʨʠʪʷʛʠʚʘʝʪʩʷ, ʯʪʦ ʤʦʞʝʪ ʧʨʝʚʨʘʪʠʪʴ ʪʘʢʫʶ çʜʳʨʫè ʚ ʧʫʣʴʩʘʨ. 
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ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʟʘ ʩʯʝʪ ʦʩʣʘʙʣʝʥʠʷ ʧʦʣʷ ʚ )/1( 22 ʩvG
 ʨʘʟ ʧʫʣʴ-

ʩʘʨ ʠʤʝʝʪ ʥʴʶʪʦʥʦʚʩʢʦʝ ʧʦʣʝ ʪʷʛʦʪʝʥʠʷ  

rrvrGmVV GG //2

0

2
 ʠ ʣʶʙʳʝ ʨʘʟʤʝʨʳ 

Gr  ʠ ʩʢʦʨʦʩʪʴ 

ʧʫʣʴʩʘʮʠʡ 
Gv  ʚ ʧʨʝʜʝʣʘʭ 

 

                                                Gmvr GG

2
.                                            (26ʘ) 

ɿʘʭʚʘʪʳʚʘʷ ʦʢʨʝʩʪʥʫʶ ʤʘʩʩʫ, ʯʝʨʥʳʝ ʜʳʨʳ ʜʦʣʞʥʳ ʥʝʧʨʝʨʚr-

ʥʦ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʚ ʨʘʟʤʝʨʘʭ, ʯʪʦ ʥʝʤʠʥʫʝʤʦ ʧʨʠʚʝʜʝʪ ʢ ʠʭ ʩʙʣʠʞʝʥʠʶ 

ʠ ʩʣʠʷʥʠʶ ʚ ʦʜʥʫ ʯʝʨʥʫʶ ʜʳʨʫ, ʧʦʛʣʦʪʠʚʰʫʶ ʚʩʶ ɺʩʝʣʝʥʥʫʶ. 
 

ʆʜʥʘʢʦ, ʧʦʩʢʦʣʴʢʫ ʩʣʠʷʥʠʝ ʜʳʨ ʥʘʨʫʰʘʝʪ ʩʪʘʪʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝ-

ʩʠʝ, ɺʩʝʣʝʥʩʢʘʷ ʜʳʨʘ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚʦ ʚʩʝʣʝʥʩʢʠʡ ʧʫʣʴʩʘʨ, ʤʘʩʩʘ ʢʦʪʦ-

ʨʦʛʦ ʧʝʨʠʦʜʠʯʝʩʢʠ ʪʦ ʩʞʠʤʘʝʪʩʷ, ʪʦ ʨʘʟʣʝʪʘʝʪʩʷ ʙʝʟ ʚʩʷʢʦʛʦ ɹʦʣʴʰʦʛʦ 

ʚʟʨʳʚʘ, ʢʦʪʦʨʳʡ ʜʣʷ ʪʘʢʦʛʦ ʨʦʜʘ ʧʨʦʮʝʩʩʦʚ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʥʝ ʦʙʷʟʘ-

ʪʝʣʝʥ. 

ʇʦʩʢʦʣʴʢʫ m ʠ 
'm  ʨʝʘʣʴʥʦ ʥʝʧʦʜʚʠʞʥʳ ʜʨʫʛ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʜʨʫʛʘ, ʪʦ (25) ʤʦʞʥʦ ʪʨʘʢʪʦʚʘʪʴ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʚʠʨʪʫʘʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʩʨʝʜʳ ʤʝʞʜʫ m ʠ 
'm  ʩʦ ʩʢʦʨʦʩʪʴʶ V.  

ʊʦʛʜʘ ʢʦʤʘʥʜʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʙʫʜʝʪ ʧʦʩʪʫʧʘʪʴ ʢ 
'm  ʧʦʩʣʝ ʜʚʫ-

ʢʨʘʪʥʦʛʦ ʦʪʨʘʞʝʥʠʷ: ʩʥʘʯʘʣʘ ʚ ʜʚʠʞʫʱʝʡʩʷ ʩʨʝʜʝ, ʘ ʧʦʪʦʤ ʠʟ ʜʚʠʞʫ-

ʱʝʡʩʷ ʩʨʝʜʳ ʚ 
'm , ʪ.ʝ. ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʚʫʢʨʘʪʥʳʤ ʧʨʠʤʝʥʝʥʠʝʤ (36ʘ) 

ʢ  r.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʣʫʯʘʝʤ 
2

V  ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʜʚʫʢʨʘʪʥʦʛʦ ʦʩʣʘʙʣʝ-

ʥʠʷ 
2

0V  ʚ ʬʦʨʤʝ )/1( 222

0

2 cVVV , ʪ.ʝ. (25). 

ʊʦʯʥʦ ʪʘʢʞʝ (45) ʚʳʩʪʫʧʘʝʪ ʚ ʨʦʣʠ ʧʨʦʛʨʘʤʤʳ ʫʩʢʦʨʝʥʠʷ ʚʠʨ-

ʪʫʘʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ ʧʨʦʙʥʦʡ ʤʘʩʩʳ 
'm , ʢʦʪʦʨʦʡ (ʧʨʦʛʨʘʤʤʝ) ʜʦʣʞʥʦ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʪʨʘʞʝʥʥʦʝ (ʠʟʤʝʨʝʥʥʦʝ) ʧʨʦʙʥʦʡ ʤʘʩʩʦʡ ʩʦʛʣʘʩʥʦ (43) 

ʫʩʢʦʨʝʥʠʝ ʩʚʦʝʛʦ ʩʦʙʩʪʚʝʥʥʦʛʦ ʜʚʠʞʝʥʠʷ. 
 

ʅʦ ʧʨʦʱʝ ʩʨʘʟʫ ʠʩʭʦʜʠʪʴ ʠʟ ʪʦʛʦ, ʯʪʦ ʧʦʩʢʦʣʴʢʫ ʚ ʚʠʨʪʫʘʣʴʥʦʤ 

ʜʚʠʞʝʥʠʠ ʩʨʝʜʳ ʤʝʞʜʫ m ʠ 
'm  ʚʝʢʪʦʨʳ 

0ɸ  ʠ 
0V  ʚʟʘʠʤʥʦ ʥʦʨʤʘʣʴʥʳ, 

ʪʦ ʧʨʠ ʜʚʦʡʥʦʤ ʦʪʨʘʞʝʥʠʠ ʚ ʩʨʝʜʫ ʠ ʠʟ ʩʨʝʜʳ ʩʦʛʣʘʩʥʦ (11) ʧʦʣʫʯʘʝʪʩʷ 

 

                     )/1/()/1( 22

00

22

0 cVcV ɸɸɸ .                      (46) 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʣʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʦʣʷ ʩʦʛʣʘʩʥʦ (45) ʠ (25) 

 

                                ).(/ 22 GmrcrGmʩɸ                                   (47) 



 63 

 

ʇʨʠ ʵʪʦʤ ʧʦʩʢʦʣʴʢʫ 
2

00 gradVɸ , ʪʦ ʠʟ (46) ʩʣʝʜʫʝʪ ʪʘʢʞʝ, 

ʯʪʦ  

                                 .)/1( 222

0 gradVcVɸ                                  (48) 

 

ɽʩʣʠ ʠʟʫʯʘʪʴ ʨʝʘʣʴʥʦʝ ʜʚʠʞʝʥʠʝ 
'm  ʩʦ ʩʢʦʨʦʩʪʴʶ 

0v  ʚ ʛʨʘʚʠ-

ʪʘʮʠʦʥʥʳʭ ʧʦʣʷʭ, ʪʦ ʦʥʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʝʬʣʝʢʪʠʚʥʳʤ ʫʩʢʦʨʝʥʠʝʤ 

(20), ʛʜʝ ʚ ʢʘʯʝʩʪʚʝ 
0ʘ ʜʦʣʞʥʦ ʬʠʛʫʨʠʨʦʚʘʪʴ ɸ ʠʟ (46), ʘ ʜʣʷ ʮʝʥʪʨʘʣʴ-

ʥʦʛʦ ʧʦʣʷ ʠʟ (47), ʪʘʢ ʯʪʦ  

 

)49()./1/()/1()/1/(

//1]/)(/)([/

22

0

2/322

00

22

0

22

0

2

000

2

0000

cVcvcV

cvccdtd

A

AvvvvAAv
 

 

ʕʪʦ ʪʦʯʥʦʝ ʦʧʠʩʘʥʠʝ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʛʦʜʦʚʦʛʦ ʩʤʝʱʝʥʠʷ ʧʝʨʠʛʝ-

ʣʠʷ ʄʝʨʢʫʨʠʷ, ʢʦʪʦʨʦʝ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʩʦʚʧʘʜʘʝʪ ʩ ʧʨʠʙʣʠʞʝʥʥʳʤ ʨʝ-

ʣʷʪʠʚʠʩʪʩʢʠʤ ʩʤʝʱʝʥʠʝʤ. 
 

 ɺ ʯʘʩʪʥʦʩʪʠ, ʝʩʣʠ ʠʥʪʝʨʝʩʦʚʘʪʴʩʷ ʦʪʢʣʦʥʝʥʠʝʤ (ʠʩʢʨʠʚʣʝʥʠʝʤ) 

ʣʫʯʘ ʩʚʝʪʘ ʚ ʧʦʣʷʭ ʤʘʩʩʠʚʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʪʝʣ, ʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳ-

ʰʝʩʢʘʟʘʥʥʳʤ ʜʣʷ ʙʣʠʞʘʡʰʝʡ ʢ ʮʝʥʪʨʫ ʠʩʪʦʯʥʠʢʘ ʧʦʣʷ ʪʦʯʢʠ ʣʫʯʘ, ʛʜʝ 

ɸ ʠ ʩv0
 ʚʟʘʠʤʥʦ ʥʦʨʤʘʣʴʥʳ, ʢʨʠʚʠʟʥʘ ʣʫʯʘ pr/1  ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʠ-

ʥʘʤʠʯʝʩʢʠʤ ʨʘʚʥʦʚʝʩʠʝʤ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʠ ʮʝʥʪʨʦʙʝʞʥʦʡ ʩʠʣ, ʪ.ʝ. ʩ 

ʫʯʝʪʦʤ (49) 

prcvvrcGmrcvGm /)/1()/1(/)/1( 2/322

0

2

0

222/322

0 , ʦʪʢʫʜʘ 

)(//1 2 GmrcrGmrp  ʧʨʠ cv0
, ʛʜʝ ʥʴʶʪʦʥʦʚʩʢʘʷ ʢʨʠʚʠʟʥʘ 

ʣʫʯʘ 
22

0 //1 crGmr , ʪʘʢ ʯʪʦ )./(1/1 0 rrrp  
 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʨʝʬʣʝʢʪʠʚʥʘʷ ʢʨʠʚʠʟʥʘ ʣʫʯʘ ʩʚʝʪʘ, ʢʦʥʝʯʥʦ, 

ʚʩʝʛʜʘ ʙʦʣʴʰʝ ʥʴʶʪʦʥʦʚʩʢʦʡ ʢʨʠʚʠʟʥʳ, ʦʜʥʘʢʦ ʚʙʣʠʟʠ ʧʦʚʝʨʭʥʦʩʪʠ 

ʉʦʣʥʮʘ, ʤʘʩʩʘ ʢʦʪʦʨʦʛʦ ʧʨʠʤʝʨʥʦ ʢʛ30102  ʠ ʨʘʜʠʫʩ ʤ9104,1 , 

115

0 10/1 ʤr , ʘ ),110/(10/1 69

ʨr  ʠʭ ʨʘʟʥʠʮʘ ʥʝʟʥʘʯʠʪʝʣʴʥʘ. 
 

 ʇʦʵʪʦʤʫ ʨʝʣʷʪʠʚʠʩʪʩʢʘʷ ʧʦʜʛʦʥʢʘ ʧʦʜ ʠʟʚʝʩʪʥʳʡ ʨʝʟʫʣʴʪʘʪ 

ʷʚʣʷʝʪʩʷ ʦʯʝʨʝʜʥʦʡ ʤʠʩʪʠʬʠʢʘʮʠʝʡ, ʘ ʥʘʙʣʶʜʘʝʤʦʝ ʜʚʫʢʨʘʪʥʦʝ ʧʨʝʚʳ-

ʰʝʥʠʝ ʥʴʶʪʦʥʦʚʩʢʦʡ ʢʨʠʚʠʟʥʳ ʣʫʯʘ ʩʢʦʨʝʝ ʚʩʝʛʦ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ 

ʧʨʝʣʦʤʣʝʥʠʷ ʩʚʝʪʘ ʚ ʚʝʱʝʩʪʚʝ ʩʦʣʥʝʯʥʦʡ ʢʦʨʦʥʳ. 
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ʇʨʠ ʚʨʘʱʝʥʠʠ ʚʩʝʡ ʤʘʩʩʳ ʪʝʣʘ (ʢʦʣʴʮʘ) ʚʦʢʨʫʛ ʮʝʥʪʨʘ ʩʠʤʤʝʪ-

ʨʠʠ ʩʦ ʩʢʦʨʦʩʪʴʶ 
0v  ʩʦʛʣʘʩʥʦ (49) ʚʥʝʰʥʝʝ ʧʦʣʝ ʵʪʦʡ ʤʘʩʩʳ ʦʩʣʘʙʝʚʘʝʪ 

ʚ 
22

0 /1 cv  ʨʘʟ, ʘ ʚ ʩʣʫʯʘʝ, cv0
 ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʩʯʝʟʥʦʚʝʥʠʶ 

ʚʥʝʰʥʝʛʦ ʧʦʣʷ, ʪ.ʝ. ʢ ʧʦʷʚʣʝʥʠʶ ʥʝʚʠʜʠʤʢʠ, ʢʦʪʦʨʘʷ ʦʙʨʘʟʫʝʪ ʥʝʦʱʫ-

ʪʠʤʳʡ ʵʣʝʤʝʥʪ ʵʬʠʨʘ.  
 

ʇʦʭʦʞʝ, ʯʪʦ ʧʣʘʥʝʪʳ ʜʣʷ ʪʦʛʦ ʠ ʚʨʘʱʘʶʪʩʷ ʚʦʢʨʫʛ ʩʚʦʝʡ ʦʩʠ, 

ʯʪʦʙʳ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʟʘʧʘʩ ʩʚʦʝʡ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ  

drrʩrVr

R

r

2222

0

]/)cos(1[4 , ʛʜʝ r  ï ʦʙʲʝʤʥʘʷ ʧʣʦʪʥʦʩʪʴ 

ʤʘʩʩʳ ʥʘ ʛʣʫʙʠʥʝ R ï r, R ï ʨʘʜʠʫʩ ʧʣʘʥʝʪʳ,  ï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʝʝ 

ʚʨʘʱʝʥʠʷ,  ï ʰʠʨʦʪʘ ʜʘʥʥʦʡ ʪʦʯʢʠ ʥʘʜ ʵʢʚʘʪʦʨʦʤ, ʘ 

)43/(4 22222 rccrGVr
, ʝʩʣʠ ʚʤʝʩʪʦ r  ʧʦʣʴʟʦʚʘʪʴʩʷ 

ʩʨʝʜʥʝʡ ʧʣʦʪʥʦʩʪʴʶ  ʚʝʱʝʩʪʚʘ ʧʣʘʥʝʪʳ. 

ʊʦʛʜʘ 
ʤʠʥʚ WW , ʝʩʣʠ 

 

                                    
32 /3/4 RGmG ,                                (50) 

 

ʧʨʠʯʝʤ RGmWʤʠʥ 5/3 2
, ʯʪʦ ʛʦʜʠʪʩʷ ʣʠʰʴ ʜʣʷ ʛʨʫʙʳʭ ʦʮʝʥʦʢ, 

ʧʦʩʢʦʣʴʢʫ ʨʝʘʣʴʥʦ ʧʣʦʪʥʦʩʪʴ ʚʝʱʝʩʪʚʘ ʧʣʘʥʝʪʳ ʩʠʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ ʦʪ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢ ʮʝʥʪʨʫ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʤʝʥʴʰʘʷ (50). ʀ ʪʝʤ ʥʝ ʤʝʥʝʝ 

(50) ʧʦ ʧʦʨʷʜʢʫ ʚʝʣʠʯʠʥ ʙʣʠʟʢʦ ʢ ʨʝʘʣʴʥʦʩʪʠ, ʯʪʦ, ʚʦʟʤʦʞʥʦ, ʦʙʲʷʩʥʷʝʪ 

ʧʨʠʯʠʥʫ ʚʨʘʱʝʥʠʷ ʥʝʙʝʩʥʳʭ ʪʝʣ. 

ʄʝʞʜʫ ʪʝʤ, ʚʪʦʨʦʝ ʠ ʪʨʝʪʴʝ ʩʣʘʛʘʝʤʳʝ ʚ (49) ʦʙʨʘʟʫʶʪ ʚ ʦʪʣʠ-

ʯʠʝ ʦʪ (43) ʠ (44) ʨʝʘʣʴʥʳʝ ʠʥʝʨʮʠʦʥʥʳʝ ʧʦʣʷ 

 

                                 
222

00 //1)( ccvG vAʊ                          (49ʘ) 

ʠ                             ,//1)( 222

00 ccvvG AB                          (49ʙ) 

 

ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʩ ʧʦʨʦʜʠʚʰʝʡ ʠʭ ʤʘʩ-

ʩʦʡ m ʩʦʛʣʘʩʥʦ (49), ʥʦ ʠ ʩ ʣʶʙʦʡ ʜʨʫʛʦʡ ʤʘʩʩʦʡ 
'm , ʜʚʠʞʫʱʝʡʩʷ ʩʦ 

ʩʢʦʨʦʩʪʴʶ 
'v , ʚ ʬʦʨʤʝ 

 

                    
22'''''

/1)( cvTm GG BvvF .                      (49ʚ) 
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ʕʪʠ ʧʦʣʷ, ʢʦʪʦʨʳʝ, ʚʝʨʦʷʪʥʦ, ʤʦʞʥʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʚ ʢʘʯʝ-

ʩʪʚʝ ʠʟʚʝʩʪʥʦʛʦ ʧʦ ʣʠʪʝʨʘʪʫʨʝ ʪʦʨʩʠʦʥʥʦʛʦ ʧʦʣʷ, ʩʧʦʩʦʙʥʳ ʩʦʛʣʘʩʥʦ 

(28ʚ) ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ ʛʦʨʦʩʢʦʧʳ ʠ ʩʦʛʣʘʩʦʚʳʚʘʪʴ ʜʚʠʞʝʥʠʝ ʤʘʩʩ ʚʦ 

ʚʥʝʰʥʝʤ ʛʨʘʚʠʪʘʮʠʦʥʥʦʤ ʧʦʣʝ. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʘʥʘʣʦʛʦʚ ʛʨʘʚʠ-

ʩʪʨʠʢʮʠʦʥʥʦʝ (49ʘ) ʠ ʛʨʘʚʠʤʘʛʥʠʪʥʦʝ (49ʙ) ʧʦʣʷ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ 

ʣʠʰʴ ʧʨʠ cv , ʘ ʧʨʠ cv  ʦʥʠ ʠʩʯʝʟʘʶʪ. 

ʕʪʦ ʟʥʘʯʠʪ, ʚʦ-ʧʝʨʚʳʭ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʝʤ ʩʣʫʯʘʝ ʠʩʯʝʟʣʠ ʙʳ ʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ, ʢʦʪʦʨʳʝ ʬʦʨʤʘʣʴʥʦ ʩʣʝʜʦʚʘʣʠ ʙʳ ʠʟ (49). 

ɺʦ-ʚʪʦʨʳʭ, ʝʩʣʠ ʚ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʝ ʩʢʦʨʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʧʨʦʜʦʣʴʥʦʡ ʚʦʣʥʳ ʦʧʠʩʳʚʘʝʪʩʷ ʢʘʢ cɽvɽʩʊɽʩʕ // 2
 ʧʨʠ 

cv , ʘ ʩʢʦʨʦʩʪʴ ʧʦʧʝʨʝʯʥʦʡ ʚʦʣʥʳ cɽvɽʩɺɽʩʕ // 2
 ʧʨʠ 

cv ,   ʪʦ  ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ   ʘʥʘʣʦʛʠ   ʜʘʶʪ   
GGG BAʊAʩ //  

222 /1/ cvvc  ʧʨʠ cv . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʛʨʘʚʠʪʘʮʠʷ ʧʝʨʝʜʘʝʪʩʷ ʤʛʥʦʚʝʥʥʦ, ʘ ʛʨʘʚʠʪʘʮʠ-

ʦʥʥʳʝ ʚʦʣʥʳ ʥʝ ʩʫʱʝʩʪʚʫʶʪ, ʧʦʩʢʦʣʴʢʫ ʩʦʩʪʘʚʣʝʥʥʦʝ ʬʦʨʤʘʣʴʥʦ ʫʨʘʚ-

ʥʝʥʠʝ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʚʦʣʥʳ (ʟʘʧʘʟʜʳʚʘʶʱʝʛʦ ʧʦʪʝʥʮʠʘʣʘ) 

2

0

222

0

2 / VʜtcVʜ G
 ʧʨʠ cv  ʠ 

223
/ vcvcGc  ʧʨʦʩʪʦ 

ʠʩʯʝʟʘʝʪ. 

ʂʦʥʝʯʥʦ, ʩʦʭʨʘʥʷʝʪʩʷ ʩʣʘʙʘʷ ʥʘʜʝʞʜʘ, ʯʪʦ çʤʝʜʣʝʥʥʳʝè ʛʨʘʚʠ-

ʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʧʨʠ cv , ʦʜʥʘʢʦ ʠ ʦʥʘ ʙʫʜʝʪ 

ʨʘʟʚʝʷʥʘ ʚ ʢʦʥʮʝ ʙʨʦʰʶʨʳ. 
 

ɸ ʚʦʪ ʢʘʢ ʧʨʦʷʚʣʷʝʪ ʩʝʙʷ ʚ ʛʨʘʚʠʪʘʮʠʠ ʛʘʣʠʣʝʝʚ ʧʨʠʥʮʠʧ ʦʪʥʦ-

ʩʠʪʝʣʴʥʦʩʪʠ. 

ʕʡʥʰʪʝʡʥʦʚʩʢʠʡ ʨʝʣʷʪʠʚʠʟʤ ʩʚʝʣ ʧʨʦʙʣʝʤʫ ʢ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʤʝʭʘʥʠʢʠ ʢ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ ʃʦ-

ʨʝʥʮʘ, ʯʪʦ, ʩʪʨʦʛʦ ʛʦʚʦʨʷ, ʥʝ ʠʤʝʝʪ ʢ ʬʠʟʠʢʝ ʥʠ ʤʘʣʝʡʰʝʛʦ ʦʪʥʦʰʝʥʠʷ. 
 

ɺ ʩʘʤʦʤ ʜʝʣʝ, ʣʶʙʫʶ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ ʚʩʝʛʜʘ ʤʦʞʥʦ (ʥʘʧʨʠ-

ʤʝʨ, ʣʠʥʝʡʥʳʤ ʢʦʤʙʠʥʠʨʦʚʘʥʠʝʤ ʫʨʘʚʥʝʥʠʡ) ʧʨʠʚʝʩʪʠ ʢ ʠʥʦʤʫ ʚʠʜʫ, 

ʢʦʛʜʘ ʨʝʰʝʥʠʷ ʦʙʝʠʭ ʩʠʩʪʝʤ ʩʦʚʧʘʜʘʶʪ. 
 

ʊʘʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʤʦʞʥʦ ʧʨʠʜʫʤʘʪʴ ʩʢʦʣʴʢʦ ʫʛʦʜʥʦ ʠ ʠʥ-

ʚʘʨʠʘʥʪʥʦʩʪʴ ʢ ʥʠʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ ʫʨʘʚʥʝʥʠʡ ʧʨʠ ʵʪʦʤ ʩʚʠ-

ʜʝʪʝʣʴʩʪʚʫʝʪ ʣʠʰʴ ʦʙ ʠʭ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʢʦʨʨʝʢʪʥʦʩʪʠ. 
 

ʌʠʟʠʢʦʡ ʟʜʝʩʴ ʠ ʥʝ ʧʘʭʥʝʪ, ʠʙʦ ʚʥʫʪʨʠ ʵʪʦʡ ʤʘʪʝʤʘʪʠʢʠ ʥʝ ʩʦ-

ʜʝʨʞʠʪʩʷ ʢʨʠʪʝʨʠʡ ʬʠʟʠʯʝʩʢʦʡ ʘʜʝʢʚʘʪʥʦʩʪʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʧʨʝʦʙʨʘʟʦ-

ʚʘʥʠʷ ʜʘʞʝ ʚ ʩʣʫʯʘʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʨʝʰʝʥʠʡ ʵʪʠʭ ʫʨʘʚʥʝʥʠʡ ʨʝʘʣʴʥʳʤ 

ʬʠʟʠʯʝʩʢʠʤ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤ. 
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ʂʘʟʘʣʦʩʴ ʙʳ, ʝʜʠʥʩʪʚʝʥʥʳʤ ʜʦʩʪʦʚʝʨʥʳʤ ʢʨʠʪʝʨʠʝʤ ʧʨʘʚʠʣʴ-

ʥʦʩʪʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʩʦʦʪʥʦʰʝʥʠʡ ʷʚʣʷʶʪʩʷ ʪʦʣʴʢʦ ʧʨʷʤʳʝ ʠʟʤʝʨʝʥʠʷ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʠʟʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ, ʦʜʥʘʢʦ ʠ ʟʘ ʵʪʠʤ ʢʨʦʝʪʩʷ ʦʧʘʩ-

ʥʘʷ ʣʦʚʫʰʢʘ, ʩʚʷʟʘʥʥʘʷ ʩ ʥʝʩʦʚʧʘʜʝʥʠʝʤ ʷʚʣʝʥʠʷ ʠ ʩʫʱʥʦʩʪʠ ʚ ʠʟʤʝʨʝ-

ʥʠʷʭ. ʇʦʵʪʦʤʫ ʤʳ ʦʙʦʡʜʝʤ ʧʨʦʙʣʝʤʫ ʠʥʚʘʨʠʘʥʪʥʦʩʪʠ ʫʨʘʚʥʝʥʠʡ ʤʝʭʘ-

ʥʠʢʠ ʢ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ (38) ʠ (39), ʠ ʧʝʨʝʡʜʝʤ ʢ ʦʙʩʫʞʜʝʥʠʶ ʧʨʦʮʝʩ-

ʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʤʘʩʩ m ʠ 
'm  ʚ ʜʚʠʞʫʱʝʡʩʷ ʩʨʝʜʝ. 

 

ʈʘʟʫʤʝʝʪʩʷ, ʧʨʠ ʜʚʠʞʝʥʠʠ ʪʦʣʴʢʦ ʦʜʥʦʡ ʤʘʩʩʳ ʦʥʘ ʠʩʧʳʪʳʚʘʣʘ 

ʙʳ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ɸ ʧʦʣʷ (49), ʩʦʟʜʘʚʘʝʤʦʛʦ ʜʨʫʛʦʡ ʤʘʩ-

ʩʦʡ. 

ʆʜʥʘʢʦ, ʧʦʩʢʦʣʴʢʫ ʜʚʠʞʝʥʠʝ ʠʩʪʦʯʥʠʢʘ ʧʦʣʷ ʦʩʣʘʙʣʷʝʪ ʧʦʩʣʝʜ-

ʥʝʝ ʚ 
22

0 /1 cv  ʨʘʟ, ʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʧʦʜʩʪʘʥʦʚʦʢ 

ʧʦʣʫʯʘʝʤ (28), ʛʜʝ ./1
22 cv0ɸɸ  ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʜʚʠʞʝʥʠʝ ʩʨʝ-

ʜʳ (ʚ ʪʦʤ ʯʠʩʣʝ çʵʬʠʨʥʳʡ ʚʝʪʝʨè) ʦʩʣʘʙʣʷʝʪ ʧʨʠʪʷʞʝʥʠʝ ʤʘʩʩ ʚ 

)/1( 22

0 cv  ʨʘʟ, ʯʪʦ, ʢʘʟʘʣʦʩʴ ʙʳ, ʧʨʦʪʠʚʦʨʝʯʠʪ ʧʨʠʥʮʠʧʫ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦʩʪʠ ɻʘʣʠʣʝʷ, ʧʦ ʢʦʪʦʨʦʤʫ ʘʙʩʦʣʶʪʥʦʝ ʜʚʠʞʝʥʠʝ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʦʙʥʘʨʫʞʝʥʦ ʥʠʢʘʢʠʤʠ ʠʟʤʝʨʝʥʠʷʤʠ. 
 

ʆʜʥʘʢʦ ʠʟʤʝʨʝʥʠʷ ʜʘʶʪ ʣʠʰʴ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʥʘʩ, ʘ ʜʣʷ ʧʦʣʫ-

ʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʝʙʝ, ʪ.ʝ. ʜʣʷ ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚ ʩʫʪʴ ʷʚʣʝʥʠʷ, ʥʝʦʙ-

ʭʦʜʠʤʦ ʨʘʟʦʙʨʘʪʴʩʷ ʩ ʪʝʭʥʦʣʦʛʠʝʡ ʠʟʤʝʨʝʥʠʡ. 
 

ɼʝʣʦ ʚ ʪʦʤ, ʯʪʦ ʣʶʙʦʝ ʠʟʤʝʨʝʥʠʝ ʝʩʪʴ ʩʨʘʚʥʝʥʠʝ ʩ ʵʪʘʣʦʥʦʤ, ʚ 

ʨʦʣʠ ʢʦʪʦʨʦʛʦ ʚ ʛʨʘʚʠʪʘʮʠʠ ʯʘʱʝ ʚʩʝʛʦ ʚʳʩʪʫʧʘʶʪ ʙʘʥʘʣʴʥʳʝ ʛʠʨʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʥʘ ʚʝʩʘʭ ʩʨʘʚʥʠʚʘʝʪʩʷ ʧʨʠʪʷʞʝʥʠʝ 
'm  ʢ m (ʥʘ-

ʧʨʠʤʝʨ, ʢ ʮʝʥʪʨʫ ɿʝʤʣʠ) ʩ ʧʨʠʪʷʞʝʥʠʝʤ ʢ m ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʵʪʘʣʦʥ-

ʥʦʡ ʛʠʨʠ, ʧʨʠ ʨʘʚʝʥʩʪʚʝ ʢʦʪʦʨʳʭ ʚʝʩʳ ʦʢʘʟʳʚʘʶʪʩʷ ʚ ʧʦʣʦʞʝʥʠʠ ʨʘʚʥʦ-

ʚʝʩʠʷ. 

ɺ ʩʣʫʯʘʝ ʵʬʠʨʥʦʛʦ ʚʝʪʨʘ ʠʣʠ ʨʘʚʥʦʤʝʨʥʦʛʦ ʠ ʧʨʷʤʦʣʠʥʝʡʥʦʛʦ 

(ʠʥʝʨʮʠʘʣʴʥʦʛʦ) ʘʙʩʦʣʶʪʥʦʛʦ ʜʚʠʞʝʥʠʷ ʚʝʩʦʚ ʩʦʛʣʘʩʥʦ (28) ʚʝʩ 
'm  

ʜʦʣʞʝʥ ʫʤʝʥʴʰʠʪʴʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ )/1( 22

0 cv  ʠʣʠ ʚ 

22 /1 cv  ʨʘʟ, ʯʪʦ ʠ ʧʨʦʠʩʭʦʜʠʪ. ʅʦ ʨʦʚʥʦ ʚʦ ʩʪʦʣʴʢʦ ʞʝ ʨʘʟ 

ʫʤʝʥʴʰʘʝʪʩʷ ʠ ʚʝʩ ʵʪʘʣʦʥʥʦʡ ʛʠʨʠ, ʪʘʢ ʯʪʦ ʨʘʚʥʦʚʝʩʠʝ ʚʝʩʦʚ ʥʝ ʥʘʨʫʰʘ-

ʝʪʩʷ. ɺʦʪ ʧʦʯʝʤʫ ʠʟʤʝʨʝʥʠʷ ʧʦʜʦʙʥʦʛʦ ʨʦʜʘ ʥʝ ʦʙʥʘʨʫʞʠʚʘʶʪ ʘʙʩʦʣʶʪ-

ʥʦʝ ʜʚʠʞʝʥʠʝ. ʇʨʠ ʵʪʦʤ ʚʝʩʘ ʪʝʣ ʠʟʤʝʥʷʶʪʩʷ, ʥʦ ʤʘʩʩʳ ʠʭ ʦʩʪʘʁ ʪʩʷ 

ʥʝʠʟʤʝʥʥʳʤʠ, ʯʝʛʦ ʙʳ ʪʘʤ ʥʝ ʛʦʨʦʜʠʣʠ ʨʝʣʷʪʠʚʠʩʪʳ. 
 

ɿʘʙʝʛʘʷ ʚʧʝʨʝʜ, ʯʪʦʙʳ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʚʦʟʤʦʞʥʳʝ ʥʝʜʦʫʤʝʥʠʷ, 

ʦʛʦʚʦʨʠʤ ʟʘʨʘʥʝʝ, ʯʪʦ ʬʠʟʠʯʝʩʢʘʷ ʧʨʠʨʦʜʘ ʵʪʘʣʦʥʘ ʥʠʢʘʢʦʡ ʨʦʣʠ ʥʝ 

ʠʛʨʘʝʪ.  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʜʚʠʞʝʥʠʠ ʪʦʣʴʢʦ ʠʩʪʦʯʥʠʢʘ m ʧʦʣʷ 
0ɸ  ʩʦ 

ʩʢʦʨʦʩʪʴʶ 1v  ʠʣʠ ʪʦʣʴʢʦ ʧʨʦʙʥʦʡ ʤʘʩʩʳ 
'm  ʩʦ ʩʢʦʨʦʩʪʴʶ 2v  ʩʪʘʪʠʯʝ-

ʩʢʘʷ ʥʘʧʨʷʞʝʥʥʦʩʪʴ 
0ɸ  ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʧʦʣʫʯʘʝʪ ʧʨʠʨʘʱʝʥʠʷ 

2/)( cvvɸ  ʠ 
2/)( cvAv , ʘ ʚʳʟʚʘʥʥʦʝ ʝ ʁʫʩʢʦʨʝʥʠʝ ʫʤʝʥʴʰʘʝʪ-

ʩʷ ʚ 
22 /1 cv  ʨʘʟ. 

ɽʩʣʠ ʚ (28) 
2

0 / rGmɸ  ï ʩʦʙʩʪʚʝʥʥʦʝ ʧʦʣʝ ʨʘʚʥʦʤʝʨʥʦ 

ʜʚʠʞʫʱʝʡʩʷ ʤʘʩʩʳ m, ʪʦ ʚʚʠʜʫ ʝʛʦ ʩʠʤʤʝʪʨʠʠ 0ʘ , ʥʦ ʧʦʣʷ (49ʘ) ʠ 

(49ʙ) ʩʫʱʝʩʪʚʫʶʪ ʠ, ʚʦ-ʧʝʨʚʳʭ, ʦʩʣʘʙʣʷʶʪ ʩʘʤʦʩʪʷʛʠʚʘʥʠʝ m ʚ 

)/1( 22

0 cv  ʨʘʟ, ʘ, ʚʦ-ʚʪʦʨʳʭ, ʚʦʟʙʫʞʜʘʶʪ       ʜtʜTdiv G /A  

223 /1/ cvdtrdGm vr      ʠ     ʜtʜrot G /BA  

223 /1/ cvdtrdGm vr , ʝʩʣʠ, ʢʦʥʝʯʥʦ, 0/ʜtdv . 

ʕʪʠ ʧʦʣʷ ʦʯʝʥʴ ʩʣʘʙʳ, ʥʦ ʟʘʪʦ ʫʧʨʘʚʣʷʝʤʳ ʧʦ v. 

ɽʩʣʠ ʤʘʩʩʳ m ʠ 
'm  ʜʚʠʞʫʪʩʷ ʩ ʨʘʟʣʠʯʥʳʤʠ ʩʢʦʨʦʩʪʷʤʠ 1v  ʠ 

2v , ʪʦ ʜʚʫʢʨʘʪʥʦʝ ʦʪʨʘʞʝʥʠʝ ʠʩʭʦʜʥʦʛʦ ʧʦʣʷ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʛʝʦʤʝʪ-

ʨʠʯʝʩʢʠʤ ʫʩʨʝʜʥʝʥʠʝʤ ʜʘʝʪ  
 

                     
22

1

2/322

2 /1)/1( cvcvAʘ ,                     (28ʘ) 

 

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ (28) ʧʨʠ 21 vv , ʛʜʝ ɸ ï ʩʪʘʪʠʯʝʩʢʘʷ ʥʘʧʨʷʞʝʥʥʦʩʪʴ 

ʧʦʣʷ m. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦ-ʧʝʨʚʳʭ, ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʚʠʞʫʱʠʭʩʷ ʤʘʩʩ 

ʫʤʝʥʴʰʘʝʪʩʷ ʚ )/1)(/1(
22

2

22

1 ʩvcv  ʨʘʟ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʪʘʪʠ-

ʢʦʡ, ʘ, ʚʦ-ʚʪʦʨʳʭ, ʠʭ ʫʩʢʦʨʝʥʠʝ ʧʦʣʫʯʘʝʪ ʧʨʠʨʘʱʝʥʠʷ, ʚʳʟʚʘʥʥʳʝ ʠʥʝʨ-

ʮʠʦʥʥʳʤʠ ʧʦʪʝʥʮʠʘʣʘʤʠ (ʪʦʨʩʠʦʥʥʳʤʠ ʧʦʣʷʤʠ)  

222

222 //1)( ccvG Avʊ  ʠ 
222

222 //1)( ccvG Avɺ . 

ɺʦʪ ʟʜʝʩʴ F ʠ ɸ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʤʦʛʫʪ ʥʝ ʩʦʚʧʘʜʘʪʴ ʧʦ ʥʘʧʨʘʚ-

ʣʝʥʠʶ, ʝʩʣʠ ɸ, 1v  ʠ 2v  ʥʝ ʥʘʭʦʜʷʪʩʷ ʚ ʦʜʥʦʡ ʧʣʦʩʢʦʩʪʠ. 

ʅʘʜʦ, ʚʠʜʠʤʦ, ʦʢʦʥʯʘʪʝʣʴʥʦ ʟʘʢʨʳʪʴ ʚʦʧʨʦʩ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ 

ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ, ʥʘ ʦʪʢʨʳʪʠʝ ʢʦʪʦʨʳʭ ʧʨʦʜʦʣʞʘʶʪ ʨʘʩʭʦʜʦʚʘʪʴʩʷ 

ʦʛʨʦʤʥʳʝ ʩʨʝʜʩʪʚʘ. 

ɼʘʞʝ ʝʩʣʠ ʙʳ, ʛʨʘʚʠʪʘʮʠʦʥʥʳʝ ʚʦʣʥʳ ʩʫʱʝʩʪʚʦʚʘʣʠ ʚ ʩʝʙʝ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʷʣʠʩʴ ʩʦ ʩʢʦʨʦʩʪʴʶ ʩʚʝʪʘ ʩ, ʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʥʘʙʣʶʜʘ-

ʪʝʣʴ (ʧʨʦʙʥʘʷ ʤʘʩʩʘ 
'm ) ʚ ʩʠʣʫ ʛʝʦʤʝʪʨʠʯʝʩʢʦʛʦ ʫʩʨʝʜʥʝʥʠʷ (36ʙ) ʘʥʠ-
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ʟʦʪʨʦʧʠʠ ʩʢʦʨʦʩʪʝʡ ʧʨʠʙʣʠʞʘʶʱʝʡʩʷ ʠ ʫʜʘʣʷʶʱʝʡʩʷ ʚʦʣʥʳ ʠʟʤʝʨʠʪ ʝʝ 

ʩʢʦʨʦʩʪʴ ʢʘʢ 
ʛʝʦʤv . 

ʊʦ ʞʝ ʩʦʛʣʘʩʥʦ (9ʘ) ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʜʣʠʥʝ ʚʦʣʥʳ , ʯʪʦ ʩʦ-

ʦʪʚʝʪʩʪʚʫʝʪ ʧʦʩʪʦʷʥʥʦʡ ʚʝʣʠʯʠʥʝ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʧʨʠ v = c. 

ʊʦʯʥʦ ʪʘʢʞʝ ʧʦʩʪʫʧʘʶʪ ʠ ʣʶʙʳʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʨʝʛʠʩʪʨʘ-

ʮʠʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʚʦʣʥ ʜʝʪʝʢʪʦʨʳ, ʪʘʢ ʯʪʦ ʟʘʥʷʪʠʝ ʵʪʦ ʙʝʩʧʝʨʩʧʝʢ-

ʪʠʚʥʦʝ, ʧʦʩʢʦʣʴʢʫ ʚ ʦʪʣʠʯʠʝ ʦʪ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ 

ʚʝʜʝʪ ʩʝʙʷ ʚ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʢʘʢ ʘʙʩʦʣʶʪʥʦ ʪʚʝʨʜʦʝ ʪʝʣʦ. 

ʕʪʦ ʟʥʘʯʠʪ, ʚʦ-ʧʝʨʚʳʭ, ʯʪʦ ʥʝʚʦʣʥʦʚʳʝ ʧʨʦʮʝʩʩʳ ʚ ʠʩʪʦʯʥʠʢʝ 

ʛʨʘʚʠʪʘʮʠʠ ʥʝ ʤʦʛʫʪ ʚʳʟʚʘʪʴ ʢʘʢʠʝ-ʣʠʙʦ ʚʦʣʥʳ ʚ ʤʠʨʦʚʦʤ ʵʬʠʨʝ. 

ɸ, ʚʦ-ʚʪʦʨʳʭ, ʯʪʦ ʚʦʣʥʦʚʳʝ ʜʚʠʞʝʥʠʷ ʠʩʪʦʯʥʠʢʘ (ʤʘʩʩʳ), ʢʦ-

ʥʝʯʥʦ, ʧʝʨʝʜʘʶʪʩʷ ʢʘʢ ʚʦʣʥʦʚʳʝ, ʥʦ ʥʘ ʣʶʙʳʝ ʨʘʩʩʪʦʷʥʠʷ ʙʝʟ ʚʩʷʢʦʛʦ 

ʟʘʧʘʟʜʳʚʘʥʠʷ ʧʦ ʬʘʟʝ (ʩʠʥʬʘʟʥʦ), ʪʘʢ ʯʪʦ ʠʟ ʩʢʘʟʘʥʥʦʛʦ ʚʳʪʝʢʘʝʪ ʚʦʟ-

ʤʦʞʥʦʩʪʴ ʤʛʥʦʚʝʥʥʦʡ ʧʝʨʝʜʘʯʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʯʝʤ ʠ 

ʩʣʝʜʦʚʘʣʦ ʙʳ ʟʘʥʷʪʴʩʷ. 
 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʝʩʣʠ 
Gʩ , ʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ ʧʦʣʝ ʚʝʜʝʪ 

ʩʝʙʷ ʢʘʢ ʘʙʩʦʣʶʪʥʦ ʪʚʝʨʜʦʝ ʪʝʣʦ ʚ ʦʪʥʦʰʝʥʠʠ ʧʝʨʝʜʘʯʠ ʚʦʟʤʫʱʝʥʠʡ ʠ, 

ʩʪʘʣʦ ʙʳʪʴ, ʚ ʥʝʤ 
Gʊ  ʠ 

GB  ʚʦʟʙʫʞʜʘʶʪʩʷ ʪʦʣʴʢʦ ʜʚʠʞʝʥʠʝʤ ʤʘʩʩʳ, ʥʦ 

ʥʝ ʠʟʤʝʥʝʥʠʝʤ ɸ ʚʦ ʚʨʝʤʝʥʠ. 
 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʠʟ ʟʘʢʦʥʦʚ ʩʦʭʨʘʥʝʥʠʷ ʩ ʫʯʝʪʦʤ (49ʘ) ʠ (49ʙ) ʜʣʷ 

ʩʣʘʙʳʭ ʧʦʣʝʡ ʠ ʤʘʣʳʭ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩ ʩʢʦʨʦʩʪʝʡ ʠʤʝʝʤ 

ʜtʜʊdiv G /A ,    ,GG Tdivʦ     dtd G /ʦA , 

ʜtɺrot G /ʜA ,   
GGrot Bʦ ,    ,//1

2222 ccvVG vʦ  

2/4 cGrotgrad GGG vBT , ʛʜʝ GdivG 4/0A  ï ʦʙʲʝʤ-

ʥʘʷ ʧʣʦʪʥʦʩʪʴ ʤʘʩʩʳ ʚ ʜʘʥʥʦʡ ʪʦʯʢʝ, 
Gʦ  ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʚʝʢʪʦʨʥʳʡ 

ʧʦʪʝʥʮʠʘʣ. 

 ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʠʟʤʝʥʝʥʠʝ ʩʢʦʨʦʩʪʠ v ʪʝʯʝʥʠʷ ʞʠʜʢʦʩʪʠ ʚ 

ʪʨʫʙʘʭ, ʵʣʝʢʪʨʦʥʦʚ ʚ ʧʨʦʚʦʜʘʭ ʠ, ʚʦʦʙʱʝ, ʜʚʠʞʝʥʠʷ ʤʘʩʩ ʚʳʟʳʚʘʝʪ ʨʦ-

ʪʘʮʠʠ ʠ ʜʠʚʝʨʛʝʥʮʠʶ ʩʚʦʙʦʜʥʳʭ ʤʘʩʩ, ʥʘʧʨʠʤʝʨ, ʵʣʝʢʪʨʦʥʦʚ ʚ ʤʝʪʘʣ-

ʣʘʭ. ʅʦ ʧʦʩʢʦʣʴʢʫ ʵʣʝʢʪʨʦʥʳ ʦʙʣʘʜʘʶʪ ʥʝ ʪʦʣʴʢʦ ʤʘʩʩʦʡ, ʥʦ ʠ ʟʘʨʷʜʦʤ, 

ʪʦ ʠʭ ʜʚʠʞʝʥʠʝ ʨʘʚʥʦʟʥʘʯʥʦ ʵʣʝʢʪʨʠʯʝʩʢʦʤʫ ʪʦʢʫ. 
 

ʇʦʵʪʦʤʫ ʵʣʝʢʪʨʦʥʥʳʝ ʧʫʣʴʩʘʮʠʠ ʚ ʧʝʨʝʜʘʶʱʠʭ ʘʥʪʝʥʥʘʭ ʚ ʟʘ-

ʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʢʦʥʬʠʛʫʨʘʮʠʠ ʚʳʟʳʚʘʶʪ ʚ ʧʨʠʝʤʥʳʭ ʘʥʪʝʥʥʘʭ, ʥʝ 

ʪʦʣʴʢʦ ʟʘʧʘʟʜʳʚʘʶʱʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʠʣʠ ʩʪʨʠʢʮʠʦʥʥʳʝ ʚʦʣʥʳ, ʥʦ 

ʠ ʩʠʥʬʘʟʥʳʝ  ʩ ʧʝʨʝʜʘʶʱʝʡ ʘʥʪʝʥʥʦʡ, ʪ.ʝ. ʤʛʥʦʚʝʥʥʳʝ, ʧʫʣʴʩʘʮʠʠ ʵʣʝʢ-

ʪʨʦʥʦʚ. 

ɻʨʘʚʠʪʘʮʠʦʥʥʳʝ ʩʠʛʥʘʣʳ, ʢʦʥʝʯʥʦ, ʦʯʝʥʴ ʩʣʘʙʳ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʵʣʝʢʪʨʠʯʝʩʢʠʤʠ, ʥʦ ʟʘʪʦ ʦʥʠ ʤʛʥʦʚʝʥʥʳ ʠ ʚʩʝʧʨʦʥʠʢʘʶʱʠ, ʧʦʩʢʦʣʴʢʫ 
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ʜʝʢʨʝʤʝʥʪ ʟʘʪʫʭʘʥʠʷ ʚʳʥʫʞʜʝʥʥʦʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʚʦʣʥʳ 

GC/2/ , ʛʜʝ  ï ʢʨʫʛʦʚʘʷ ʯʘʩʪʦʪʘ ʚʦʣʥʳ,  ï ʧʨʦʚʦʜʠʤʦʩʪʴ 

ʩʨʝʜʳ,  ï ʝʝ ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ, ʦʙʨʘʱʘʝʪʩʷ ʚ ʥʦʣʴ ʧʨʠ 

GC  ʠ ʣʶʙʳʭ ʧʘʨʘʤʝʪʨʘʭ ʩʨʝʜʳ. 
 

ʆʙʨʘʪʠʤʩʷ ʢ ʩʣʦʞʝʥʠʶ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʦʪʝʥʮʠʘʣʦʚ (çʟʘʜʘʯʘ 

ʪʨʝʭ ʪʝʣè). 
 

ɽʩʣʠ ʠʤʝʝʪʩʷ ʜʚʘ ʠʣʠ ʙʦʣʝʝ ʠʩʪʦʯʥʠʢʦʚ ʛʨʘʚʠʪʘʮʠʠ ʩ ʥʴʶʪʦ-

ʥʦʚʩʢʠʤʠ ʧʦʪʝʥʮʠʘʣʘʤʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʦʣʝʡ 
2

01V , 
2

02V  ʠ ʪ.ʜ., ʪʦ ʩʫʤ-

ʤʘʨʥʳʡ ʢʣʘʩʩʠʯʝʩʢʠʡ ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʩʦʩʪʘʚʣʷʝʪ 

...2

02

2

01

2

0 VVV , ʢʦʪʦʨʳʡ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʨʝʬʣʝʢʪʠʚʥʦʛʦ ʩʫʤʤʘʨ-

ʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 
2V  ʥʫʞʥʦ ʧʦʜʩʪʘʚʠʪʴ ʚ (25). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʦʮʝʜʫʨʘ ʧʦʣʫʯʝʥʠʷ ʨʝʬʣʝʢʪʠʚʥʦʛʦ ʧʦʪʝʥʮʠʘ-

ʣʘ ʩʦʚʦʢʫʧʥʦʩʪʠ ʥʝʩʢʦʣʴʢʠʭ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʦʣʝʡ ʩʚʦʜʠʪʩʷ ʢ ʩʫʤʤʠ-

ʨʦʚʘʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʴʶʪʦʥʦʚʩʢʠʭ ʧʦʪʝʥʮʠʘʣʦʚ ʚ ʯʠʩʣʠʪʝʣʝ ʠ 

ʟʥʘʤʝʥʘʪʝʣʝ ʧʦʪʝʥʮʠʘʣʘ (25), ʪ.ʝ. ʢ ʬʦʨʤʝ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʜʚʫʭ ʧʦʣʝʡ 

 

              )/(]2)[( 2

2

2

1

422

2

2

1

22

2

2

1

2 VVccVVcVVV .              (25ʘ) 

 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʵʪʦʛʦ ʨʘʟʜʝʣʘ ʦʪʤʝʪʠʤ, ʯʪʦ ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʷʤʫʶ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʧʦʜʭʦʜʦʚ ʠ ʪʨʘʢʪʦʚʦʢ, ʚ ʧʨʝʜʝʣʘʭ ʤʝʭʘʥʠʢʠ ʬʦʨ-

ʤʘʣʴʥʦʝ ʨʘʩʭʦʞʜʝʥʠʝ ʪʝʦʨʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ʠ ʪʝʦʨʠʠ ʦʪʨʘʞʝʥʠʷ, ʧʦ 

ʩʫʱʝʩʪʚʫ, ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʨʘʩʭʦʞʜʝʥʠʝʤ ʢʠʥʝʪʠʯʝʩʢʠʭ ʵʥʝʨʛʠʡ 

ʠ ʚʳʪʝʢʘʶʱʠʭ ʠʟ ʵʪʦʛʦ ʩʣʝʜʩʪʚʠʡ. ɿʘʪʦ ʨʝʬʣʝʢʪʠʚʥʘʷ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʘ 

ʚʦʦʙʱʝ ʥʝ ʠʤʝʝʪ ʥʠʯʝʛʦ ʦʙʱʝʛʦ ʩ ʨʝʣʷʪʠʚʠʩʪʩʢʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʦʡ. 

 

           II -6. ʆʪʨʘʞʝʥʠʝ ʜʚʠʞʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʟʘʨʷʜʦʚ 
 

ʅʘʯʘʪʴ, ʧʦʞʘʣʫʡ, ʚʩʝ ʞʝ ʩʣʝʜʫʝʪ ʩ ʵʣʝʢʪʨʦʩʪʘʪʠʢʠ, ʛʜʝ ʚ ʦʪʣʠ-

ʯʠʝ ʦʪ ʛʨʘʚʠʪʘʮʠʠ ʜʘʞʝ ʥʝʧʦʜʚʠʞʥʳʡ ʟʘʨʷʜ ʦʪʨʘʞʘʝʪʩʷ ʚ ʩʨʝʜʝ ʥʝʘʜʝʢ-

ʚʘʪʥʦ. 

ʊʘʢ, ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʧʦʣʷ ɽ ʪʦʯʝʯʥʦʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ q 

ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʛʨʘʚʠʪʘʮʠʝʡ ʜʦʣʞʥʘ ʙʳʣʘ ʙʳ ʠʤʝʪʴ ʬʦʨʤʫ 
2

04/ rqɽ , ʛʜʝ 
04  ï ʘʙʩʦʣʶʪʥʘʷ ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʦʩʪʦʷʥʥʘʷ, 

ʘʥʘʣʦʛʠʯʥʘʷ ʥʴʶʪʦʥʦʚʩʢʦʡ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ ʧʦʩʪʦʷʥʥʦʡ G. 
 

ʆʜʥʘʢʦ ʚ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ  

 

                                           
2

04/ rqɽ ʢ
,                                          (51) 
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ʛʜʝ ʢ ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʩʨʝʜʳ, ʪʘʢ ʯʪʦ 

ʩʨʝʜʘ ʫʤʝʥʴʰʘʝʪ ʦʪʨʘʞʝʥʠʝ ʟʘʨʷʜʘ ʚ ʢ ʨʘʟ. 

ʇʦʩʢʦʣʴʢʫ ʩʦʛʣʘʩʥʦ (16) gradUɽ , ʛʜʝ U ï ʧʦʪʝʥʮʠʘʣ 

ʧʦʣʷ ʟʘʨʷʜʘ, ʪʦ ʚʩʝ ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʠ ʢ ʧʦʪʝʥʮʠʘʣʫ. 
 

ɸ ʵʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʜʘʞʝ ʚ ʩʪʘʪʠʢʝ ʠʥʬʦʨʤʘʮʠʷ ʦ ʟʘʨʷʜʝ ʜʣʷ ʥʘʩ 

(ʠ ʜʣʷ ʧʨʦʙʥʦʛʦ ʟʘʨʷʜʘ) ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʝʙʝ ʚ ʢ ʨʘʟ.  

ɼʚʠʞʝʥʠʝ ʞʝ ʟʘʨʷʜʘ ʠʣʠ ʩʨʝʜʳ ʝʱʝ ʙʦʣʴʰʝ ʫʩʫʛʫʙʣʷʝʪ ʵʪʦ ʨʘʩ-

ʭʦʞʜʝʥʠʝ. 

ɽʩʣʠ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ q ʜʚʠʞʝʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ v ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʪʦ ʚʝʢʪʦʨ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʝʛʦ ʧʦʣʷ ʫʜʦʙʥʦ 

ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʩʫʤʤʳ ʚʝʢʪʦʨʦʚ ʥʘʧʨʷʞʝʥʥʦʩʪʝʡ 

 

                                             
||ɽɽɽ ,                                              (52) 

 

ʛʜʝ ɽ  ʥʦʨʤʘʣʴʥʘ v, ʘ 
||ɽ  ʧʘʨʘʣʣʝʣʴʥʘ v. 

ʊʦʛʜʘ ʩʦʛʣʘʩʥʦ (16) 
00|| /ʜʭʜUɽ , ʝʩʣʠ ʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʜʚʠʞʝʥʠʝ ʟʘʨʷʜʘ ʧʨʦʠʩʭʦʜʠʪ ʚʜʦʣʴ ʦʩʠ ʭ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʢʦ-

ʦʨʜʠʥʘʪ, ʘ 
00 /ʜrʜUɽ . 

ʇʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʠʩʢʘʞʝʥʠʝ ʜʣʠʥ (4) ʠ (33) ʜʚʠʞʫʱʠʭʩʷ 

ʦʪʨʝʟʢʦʚ ʧʨʷʤʳʭ ʜʭ ʠ ʜr, ʧʦʣʫʯʠʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʠʩʢʘʞʝʥʠʷ ʥʘ-

ʧʨʷʞʝʥʥʦʩʪʝʡ ʧʦʣʷ 

 

                 )/1(/)/1( 0||01|| cjvʜʭʜUcv Eɽ                    (53ʘ) 

ʠ 

                                      )/1(0||2|| cjvEɽ                                       (53ʙ) 

ʘ ʪʘʢʞʝ 

                    )/1(/)/1( 001 cvʜrʜUcv Eɽ .                 (53ʚ) 

ʠ 

                                      )/1(02 cvEɽ                                        (53ʛ) 

 

ɼʚʦʝʟʥʘʯʠʝ ʚ ʬʦʨʤʫʣʘʭ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʝʧʦʜʚʠʞʥʦʡ ʩʨʝʜʝ ʢʘ-

ʞʝʪʩʷ, ʙʫʜʪʦ ʜʚʠʞʫʱʠʡʩʷ ʟʘʨʷʜ ʠʤʝʝʪ ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʧʦʣʷ ʨʘʟʥʦʡ ʚʝ-

ʣʠʯʠʥʳ ʢʘʢ ʩʧʝʨʝʜʠ ʠ ʧʦʟʘʜʠ ʦʪ ʩʝʙʷ, ʪʘʢ ʠ ʧʦ ʙʦʢʘʤ ʦʪ ʩʝʙʷ ʩ ʧʨʦʪʠʚʦ-

ʧʦʣʦʞʥʳʭ ʩʪʦʨʦʥ (34). 

ʇʦʩʢʦʣʴʢʫ ʩʨʝʜʘ ʜʦʣʞʥʘ ʢʘʢ-ʪʦ ʥʘ ʵʪʦ ʨʝʘʛʠʨʦʚʘʪʴ ʠ ʝʝ ʨʝʘʢʮʠʷ 

ʜʦʣʞʥʘ ʙʳʪʴ ʦʜʥʦʟʥʘʯʥʦʡ, ʝʡ ʧʨʠʭʦʜʠʪʩʷ ʘʨʠʬʤʝʪʠʯʝʩʢʠ ʫʩʨʝʜʥʷʪʴ ʵʪʫ 

ʘʥʠʟʦʪʨʦʧʠʶ. 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʫʩʨʝʜʥʝʥʠʷ (53) ʠ ʧʦʜʩʪʘʥʦʚʢʠ ʚ 

(52) ʧʦʣʫʯʘʝʤ 
 

)54(,2/)(2/)(2/)( 00000 ɽBEEvvEɽɽ cTcc

 

ʛʜʝ ʧʦʪʝʥʮʠʘʣ ʩʢʘʣʷʨʥʦʛʦ ʩʪʨʠʢʮʠʦʥʥʦʛʦ ʧʦʣʷ 
2

0 /)( cvEʊ  

2/ cv||ɽ , ʠʥʜʫʢʮʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 
22

0 //)( cvc ɽEvɺ , 

ʘ (54) ʚ ʮʝʣʦʤ ʷʚʣʷʝʪʩʷ ʘʥʘʣʦʛʦʤ ʨʝʬʣʝʢʪʠʚʥʦʛʦ ʩʦʦʪʥʦʰʝʥʠʷ (44). 

ʕʪʦ ʟʥʘʯʠʪ, ʯʪʦ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʨʝʜʳ ʜʚʠʞʫʱʠʡʩʷ ʟʘʨʷʜ ʧʦʤʠ-

ʤʦ ʩʚʦʝʛʦ ʩʪʘʪʠʯʝʩʢʦʛʦ ʧʦʣʷ 
0E  ʦʙʟʘʚʦʜʠʪʩʷ ʝʱʝ ʩʢʘʣʷʨʥʳʤ ʩʪʨʠʢʮʠ-

ʦʥʥʳʤ ʧʦʣʝʤ ʊ ʠ ʚʝʢʪʦʨʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ɺ. 

ʆʙʨʘʪʠʤ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʝʩʣʠ ɺ ʚ çʧʫʩʪʦʪʝè ʦʧʠʩʳʚʘʝʪʩʷ ʩʠʩʪʝ-

ʤʦʡ ʫʨʘʚʥʝʥʠʡ ʄʘʢʩʚʝʣʣʘ 

 

                                           
ʜtʜrot

ʜtʩʜrot

/

/ 2

ɺE

ɽB
                                        (55) 

 

ʪʦ ʵʣʝʢʪʨʦʩʪʨʠʢʮʠʦʥʥʦʝ ʧʦʣʝ ʄʘʢʩʚʝʣʣ ʧʦʯʝʤʫ-ʪʦ ʦʙʦʰʝʣ, ʪʘʢ ʯʪʦ ʥʘʤ 

ʧʨʠʭʦʜʠʪʩʷ ʩʘʤʠʤ ʚʳʧʠʩʘʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʩʠʩʪʝʤʫ ʫʨʘʚʥʝʥʠʡ 

 

                                         
ʜtʜdiv

ʜtʩʜgradT

/

/ 2

ʊE

ɽ
.                                     (56) 

 

ʉʪʦʠʪ ʦʩʦʙʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ʝʩʣʠ ʨʝʬʣʝʢʪʠʚʥʘʷ ʥʘʧʨʷʞʝʥ-

ʥʦʩʪʴ ʩʦʙʩʪʚʝʥʥʦ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʧʦʣʷ ʧʨʠ ʜʚʠʞʝʥʠʠ ʝʝ ʠʩʪʦʯʥʠʢʘ 

ʥʠʢʘʢ ʥʝ ʠʟʤʝʥʷʝʪʩʷ, ʪʦ ʨʝʣʷʪʠʚʠʩʪʩʢʦʝ ʧʦʣʝ ʷʢʦʙʳ ʩʧʣʶʱʠʚʘʝʪʩʷ, ʦʩ-

ʣʘʙʝʚʘʷ ʧʦ ʭʦʜʫ ʜʚʠʞʝʥʠʷ ʠ ʚʳʨʘʩʪʘʷ ʧʦ ʙʦʢʘʤ ʟʘʨʷʜʘ ʚʩʣʝʜʩʪʚʠʝ ʥʝ-

ʧʨʘʚʦʤʝʨʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʢ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʃʦʨʝʥʮʘ 

(ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʫʩʨʝʜʥʝʥʠʝ ʘʥʠʟʦʪʨʦʧʠʠ (53), ʢʦʪʦʨʳʝ ʘʜʝʢʚʘʪʥʳ ʥʝ-

ʣʠʥʝʡʥʦʡ ʤʝʭʘʥʠʢʝ, ʥʦ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʣʠʥʝʡʥʦʡ ʵʣʝʢʪʨʦʜʠʥʘʤʠʢʝ, 

ʛʜʝ ʫʤʝʩʪʥʦ ʣʠʰʴ ʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʫʩʨʝʜʥʝʥʠʝ. ʊʝʤ ʙʦʣʝʝ ʯʪʦ ʚ ʩʦʚʨʝ-

ʤʝʥʥʳʭ ʫʩʢʦʨʠʪʝʣʷʭ, ʛʜʝ v ʧʦʯʪʠ ʨʘʚʥʦ ʩ, ʥʠʢʘʢʦʛʦ ʫʩʠʣʝʥʠʷ ʧʦʣʷ ʜʚʠ-

ʞʫʱʠʭʩʷ ʟʘʨʷʜʦʚ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. 

ʅʦ ʧʦʩʢʦʣʴʢʫ ʚʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʨʝʣʷʪʠʚʠʩʪʩʢʘʷ ʵʣʝʢʪʨʦʜʠʥʘ-

ʤʠʢʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʃʦʨʝʥʮʘ, ʪʦ ʚʩʷ ʦʥʘ ʷʚʣʷʝʪʩʷ ʨʝʣʷ-

ʪʠʚʠʩʪʩʢʠʤ ʤʠʬʦʤ. ɺʝʜʴ ʜʘʞʝ ʝʩʣʠ ʩʦʛʣʘʩʠʪʴʩʷ ʩ ʜʨʫʛʠʤ ʨʝʣʷʪʠʚʠʩʪ-

ʩʢʠʤ ʤʠʬʦʤ ʦʙ çʠʩʢʨʠʚʣʝʥʠʠè ʧʨʦʩʪʨʘʥʩʪʚʘ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʤʘʩʩʳ (ʯʪʦ, 

ʚ ʯʘʩʪʥʦʩʪʠ, ʠ ʚʳʨʘʞʘʝʪ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʃʦʨʝʥʮʘ), ʪʦ ʧʨʠʯʝʤ ʞʝ ʟʜʝʩʴ 

ʟʘʨʷʜ!? 
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ʏʪʦ ʢʘʩʘʝʪʩʷ ʥʝʠʟʚʝʩʪʥʦʛʦ ʜʦ ʥʝʜʘʚʥʠʭ ʧʦʨ ʵʣʝʢʪʨʦʩʪʨʠʢʮʠʦʥ-

ʥʦʛʦ ʧʦʣʷ ʊ ʜʚʠʞʫʱʝʛʦʩʷ ʟʘʨʷʜʘ, ʪʦ ʦʥʦ ʜʦʣʞʥʦ ʙʳʣʦ ʩ ʥʝʠʟʙʝʞʥʦʩʪʴʶ 

ʦʙʥʘʨʫʞʠʪʴʩʷ, ʧʦʩʢʦʣʴʢʫ ʙʝʟ ʥʝʛʦ ʩʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʄʘʢʩʚʝʣʣʘ, ʚʢʣʶ-

ʯʘʶʱʘʷ ʪʦʣʴʢʦ ɺ, ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʧʨʠʥʮʠʧʫ ʦʪʥʦʩʠʪʝʣʴʥʦʩʪʠ ɻʘʣʠ-

ʣʝʷ. 

ɺ ʩʘʤʦʤ ʜʝʣʝ, ʝʩʣʠ ʧʘʨʘ ʟʘʨʷʜʦʚ ʫʯʘʩʪʚʫʝʪ ʚ ʠʥʝʨʮʠʘʣʴʥʦʤ ʘʙ-

ʩʦʣʶʪʥʦʤ ʜʚʠʞʝʥʠʠ, ʪʦ ʠʭ ɽ  ʟʘ ʩʯʝʪ ʤʘʛʥʠʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʩʠ-

ʣʘ ʃʦʨʝʥʮʘ) ʫʤʝʥʴʰʘʝʪʩʷ ʚ )/1( 22 cv  ʨʘʟ, ʘ 
||ɽ  ʚ ʦʪʩʫʪʩʪʚʠʝ ʩʪʨʠʢ-

ʮʠʦʥʥʦʛʦ ʧʦʣʷ ʥʝ ʠʟʤʝʥʷʝʪʩʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʠʟʤʝʨʠʪʴ ʩʢʦʨʦʩʪʴ ʘʙʩʦ-

ʣʶʪʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʯʝʛʦ ʧʦ ɻʘʣʠʣʝʶ ʙʳʪʴ ʥʝ ʜʦʣʞʥʦ. 

ʇʨʠʩʫʪʩʪʚʠʝ ʞʝ ʩʪʨʠʢʮʠʦʥʥʦʛʦ ʧʦʣʷ ʠʟʤʝʥʷʝʪ ʟʘ ʩʯʝʪ 
2/)( cvvE  ʩʦʩʪʘʚʣʷʶʱʫʶ 

||ɽ  ʪʘʢʞʝ ʚ )/1( 22 cv  ʨʘʟ, ʯʪʦ ʥʝ ʧʦ-

ʟʚʦʣʷʝʪ ʠʟʤʝʨʠʪʴ ʩʢʦʨʦʩʪʴ ʘʙʩʦʣʶʪʥʦʛʦ ʜʚʠʞʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʣʶʙʦʝ 

ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʵʪʘʣʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠʟʤʝʥʷʝʪʩʷ ʚʦ ʩʪʦʣʴʢʦ ʞʝ ʨʘʟ. 

ʅʦ ʧʦʩʢʦʣʴʢʫ ʚ ʦʩʥʦʚʝ ʣʶʙʳʭ ʵʪʘʣʦʥʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʣʝ-

ʞʠʪ ʣʠʙʦ ʛʨʘʚʠʪʘʮʠʷ, ʣʠʙʦ ʵʣʝʢʪʨʠʯʝʩʪʚʦ, ʪʦ ʩʢʦʨʦʩʪʴ ʘʙʩʦʣʶʪʥʦʛʦ 

ʜʚʠʞʝʥʠʷ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʨʝʥʘ ʥʠʢʘʢʠʤʠ ʧʨʠʙʦʨʘʤʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʡ ʧʨʦʭʦʞʜʝʥʠʝ ʧʝʨʝʤʝʥʥʦʛʦ 

ʪʦʢʘ ʩʤʝʱʝʥʠʷ ʯʝʨʝʟ ʩʬʝʨʠʯʝʩʢʠʡ ʢʦʥʜʝʥʩʘʪʦʨ, ʛʜʝ ʚʩʣʝʜʩʪʚʠʝ ʩʬʝʨʠ-

ʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ ʪʦʢʘ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʩʫʱʝʩʪʚʦʚʘʪʴ ʥʝ ʤʦʞʝʪ. ʀ ʪʦʣʴ-

ʢʦ ʩʪʨʠʢʮʠʦʥʥʦʝ ʧʦʣʝ ʚ ʬʦʨʤʝ ʜtcʜEgradT 2/  ʦʙʝʩʧʝʯʠʚʘʝʪ ʪʦʢ ʚ 

ʩʬʝʨʠʯʝʩʢʦʤ ʢʦʥʜʝʥʩʘʪʦʨʝ. 

ʊʘʢʘʷ ʞʝ ʢʘʨʪʠʥʘ ʠ ʚ ʮʠʣʠʥʜʨʠʯʝʩʢʦʤ ʢʦʥʜʝʥʩʘʪʦʨʝ (ʟʘ ʚʳʯʝ-

ʪʦʤ ʪʦʨʮʝʚʳʭ ʵʬʬʝʢʪʦʚ, ʛʜʝ ʤʦʞʝʪ ʙʳʪʴ ʠ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ) ʠ, ʚʦʦʙʱʝ, 

ʚʝʟʜʝ, ʛʜʝ ʜʚʠʞʝʥʠʝ ʟʘʨʷʜʦʚ ʧʨʦʠʩʭʦʜʠʪ ʚʜʦʣʴ ʠʭ ʩʦʙʩʪʚʝʥʥʦʛʦ ʧʦʣʷ, 

ʠʙʦ ʪʘʤ ʚʩʝʛʜʘ ɺ =  ( v ɽ)/ 2ʩ= 0, ʘ ʊ =  vĀɽ 0/ 2ʩ . 
ɽʩʣʠ ʞʝ ʜʚʠʞʝʥʠʝ ʟʘʨʷʜʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʫʛʣʦʤ ʢ ʝʛʦ ʧʦʣʶ, ʪʦ 

ʪʘʤ ʚʩʝʛʜʘ ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʘʢ ʤʘʛʥʠʪʥʦʝ, ʪʘʢ ʠ ʩʪʨʠʢʮʠʦʥʥʳʝ ʧʦʣʷ, ʧʨʠ-

ʯʝʤ 
42222 / cvɽʊɺ , ʘ ʭʘʨʘʢʪʝʨ ʪʦʢʘ ʨʦʣʠ ʥʝ ʠʛʨʘʝʪ. 

ʉʠʩʪʝʤʘ (55) ʦʧʠʩʳʚʘʝʪ ʧʦʧʝʨʝʯʥʳʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʚʦʣʥʳ, 

ʢʦʪʦʨʳʝ ʠʟʣʫʯʘʝʪ ʧʦ ʙʦʢʘʤ ʦʪ ʩʝʙʷ ʥʝʨʘʚʥʦʤʝʨʥʦ ʜʚʠʞʫʱʠʡʩʷ ʟʘʨʷʜ, ʘ 

ʩʠʩʪʝʤʘ (56) ʦʧʠʩʳʚʘʝʪ ʧʨʦʜʦʣʴʥʳʝ ʵʣʝʢʪʨʦʩʪʨʠʢʮʠʦʥʥʳʝ ʚʦʣʥʳ, ʢʦʪʦ-

ʨʳʝ ʵʪʦʪ ʟʘʨʷʜ ʠʟʣʫʯʘʝʪ ʚʧʝʨʝʜʠ ʠ ʧʦʟʘʜʠ ʩʝʙʷ. 

ʇʦʢʘ ʵʪʦ ʥʝ ʧʨʠʥʠʤʘʣʦʩʴ ʚ ʨʘʩʯʝʪ, ʢʠʥʝʪʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʜʚʠ-

ʞʫʱʝʛʦʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ v ʵʣʝʢʪʨʦʥʘ 2/2mv  ʦʢʘʟʳʚʘʣʘʩʴ ʙʦʣʴʰʝ ʵʣʝʢ-

ʪʨʦʤʘʛʥʠʪʥʦʡ ʵʥʝʨʛʠʠ ʝʛʦ ʧʦʣʷ, ʧʣʦʪʥʦʩʪʴ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʣʷʝʪ 

2/2ɺ , ʛʜʝ  ï ʤʘʛʥʠʪʥʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ ʩʨʝʜʳ. 

ʉ ʫʯʝʪʦʤ ʞʝ ʩʪʨʠʢʮʠʦʥʥʦʛʦ ʧʦʣʷ, ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ ʢʦʪʦʨʦʛʦ 

ʩʦʩʪʘʚʣʷʝʪ 2/2ʊ , ʠʟ (54) ʩʣʝʜʫʝʪ 
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222

0

22 2/2/)( cvEʊɺ ,                              (57) 
 

ʪ.ʝ. 
2

0

222222

0

2
8/2/42/

0

crvecdrrvEmv
r

, ʛʜʝ ʝ ï ʟʘʨʷʜ 

ʵʣʝʢʪʨʦʥʘ, 
0r  ï ʝʛʦ ʨʘʜʠʫʩ, ʦʪʢʫʜʘ 

 

                                         
2

0

2 4/ mcrʝ ,                                         (57ʘ) 

ʯʪʦ ʚ ʪʦʯʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʥʫʪʨʝʥʥʝʡ ʵʥʝʨʛʠʠ ʥʝʧʦʜʚʠʞʥʦʛʦ ʵʣʝʢ-

ʪʨʦʥʘ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʚʩʷ ʝʛʦ ʤʘʩʩʘ m ʠʤʝʝʪ ʯʠʩʪʦ ʵʣʝʢʪʨʠʯʝʩʢʦʝ 

ʧʨʦʠʩʭʦʞʜʝʥʠʝ. 

ʂʩʪʘʪʠ ʛʦʚʦʨʷ, ʚʳʚʦʜ ʠʟ (55) ʚʦʣʥʦʚʦʛʦ ʫʨʘʚʥʝʥʠʷ ʜʣʷ ʟʘʧʘʟʜʳ-

ʚʘʶʱʝʛʦ ʧʦʪʝʥʮʠʘʣʘ 
222 / ʜtcUʜU  ʚʦʟʤʦʞʝʥ ʪʦʣʴʢʦ ʧʨʠ ʧʦʩʪʫ-

ʣʠʨʦʚʘʥʠʠ ʪʘʢ ʥʘʟʳʚʘʝʤʦʛʦ ʫʩʣʦʚʠʷ ʃʦʨʝʥʮʘ ʜtcʜUdiv 2/ʪ , ʥʝ-

ʷʚʥʦ ʧʦʜʨʘʟʫʤʝʚʘʶʱʝʛʦ (56), ʧʦʩʢʦʣʴʢʫ ʊdivʪ , ʛʜʝ ʪ ï ʚʝʢʪʦʨ-

ʥʳʡ, ʘ U ï ʩʢʘʣʷʨʥʳʡ ʧʦʪʝʥʮʠʘʣʳ ʧʦʣʷ. 

ʆʙʥʘʨʫʞʝʥʠʝ ʵʣʝʢʪʨʦʩʪʨʠʢʮʠʦʥʥʦʛʦ ʧʦʣʷ ʫʞʝ ʧʦʟʚʦʣʠʣʦ ʨʝʘ-

ʣʠʟʦʚʘʪʴ ʠʤʝʶʱʫʶ ʨʷʜ ʜʦʩʪʦʠʥʩʪʚ ʩʚʷʟʴ ʥʘ ʧʨʦʜʦʣʴʥʳʭ ʩʪʨʠʢʮʠʦʥʥʳʭ 

ʚʦʣʥʘʭ. 

ʉ ʫʯʝʪʦʤ ʩʪʨʠʢʮʠʦʥʥʦʛʦ ʧʦʣʷ ʧʨʦʠʟʦʰʣʘ ʢʦʨʨʝʢʮʠʷ ʩʠʣʳ ʚʟʘʠ-

ʤʦʜʝʡʩʪʚʠʷ ʜʚʠʞʫʱʠʭʩʷ ʩʦ ʩʢʦʨʦʩʪʷʤʠ 1v  ʠ 2v  ʟʘʨʷʜʦʚ 1q  ʠ 2q  
 

          ,/)(]/)([ 2

201

2

01202 ccq vEvEvvEF           (58) 
 

ʛʜʝ ʚ ʢʚʘʜʨʘʪʥʳʭ ʩʢʦʙʢʘʭ ï ʧʨʝʞʥʷʷ ʩʠʣʘ ʃʦʨʝʥʮʘ, 
0ɽ  ï ʩʪʘʪʠʯʝʩʢʘʷ 

ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʧʦʣʷ ʟʘʨʷʜʘ 1q , ʘ ʚ ʦʙʱʝʤ ʚʠʜʝ. 
 

                                 ),( 22 ʊvq 2vBɽF                                (58ʘ) 

 

ʕʪʦʛʦ ʩʣʝʜʦʚʘʣʦ ʦʞʠʜʘʪʴ, ʧʦʩʢʦʣʴʢʫ ʩʠʣʘ ʃʦʨʝʥʮʘ ʫʯʠʪʳʚʘʝʪ 

ʪʦʣʴʢʦ ʥʦʨʤʘʣʴʥʫʶ 2v  ʩʦʩʪʘʚʣʷʶʱʫʶ ʩʠʣʳ, ʩʦʚʝʨʰʝʥʥʦ ʠʛʥʦʨʠʨʫʷ 

ʩʦʩʪʘʚʣʷʶʱʫʶ, ʧʘʨʘʣʣʝʣʴʥʫʶ 2v , ʯʪʦ ʚʟʷʣʘ ʥʘ ʩʝʙʷ ʩʪʨʠʢʮʠʦʥʥʘʷ ʩʠʣʘ 

(ʧʦʩʣʝʜʥʝʝ ʩʣʘʛʘʝʤʦʝ ʚ (58)), ʢʦʪʦʨʘʷ ʪʦʨʤʦʟʠʪ ʜʚʠʞʝʥʠʝ ʧʦʣʦʞʠʪʝʣʴ-

ʥʳʭ ʟʘʨʷʜʦʚ ʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʜʚʠʞʝʥʠʶ ʦʪʨʠʮʘʪʝʣʴʥʳʭ, ʝʩʣʠ ʊ > 0 ʠ 

ʥʘʦʙʦʨʦʪ, ʝʩʣʠ ʊ < 0. 
 

            II -7. ʆʪʨʘʞʝʥʠʝ ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ 

                              ʜʚʠʞʝʥʠʷ ʟʘʨʷʜʘ 
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ɺ ʧʨʠʥʮʠʧʝ, ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʜʚʠʞʝʥʠʝ ʟʘʨʷʜʘ ʩʚʷʟʘʥʦ ʩ ʠʟʣʫʯʝ-

ʥʠʝʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠ ʵʣʝʢʪʨʦʩʪʨʠʢʮʠʦʥʥʳʭ ʚʦʣʥ, ʦʧʠʩʳʚʘʝʤʳʭ 

(55) ʠ (56). ʇʦʵʪʦʤʫ ʟʜʝʩʴ ʤʳ ʦʩʪʘʥʦʚʠʤʩʷ ʣʠʰʴ ʥʘ ʥʝʢʦʪʦʨʳʭ ʯʘʩʪʥʳʭ 

ʩʣʫʯʘʷʭ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ. 

ɽʩʣʠ ʚ (53ʘ) ʠ (53ʙ) ʫʯʝʩʪʴ ʢʘʞʫʱʫʶʩʷ ʘʥʠʟʦʪʨʦʧʠʶ ʩʢʦʨʦʩʪʠ 

(5ʘ) ʠ (5ʙ), ʪʦ ʚ ʩʨʝʜʥʝʤ ʧʦʤʠʤʦ 
||ɽ  ʠʟ (54)ʧʦʣʫʯʠʤ ʝʱʝ 

 

                               )/1(/ 2222

|| cvcvG Eɽ                               (54ʘ) 

ʢʦʪʦʨʘʷ ʠ ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʛʨʘʚʠʪʘʮʠʷ 
0ɸ, ʪ.ʝ. 2/8/ 22

0 GɽGɸ , 

ʦʪʢʫʜʘ 

                          ),/1(/4 2222

00 cvʩGvEA                          (59) 

 

ʛʜʝ v ï ʤʦʜʫʣʴ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʟʘʨʷʜʘ ʵʣʝʢʪʨʦʥʘ, ʠ  
 

                          )/1(4/ 2222

0 cvGcevm                              (60) 

 

ʩ ʫʯʝʪʦʤ ʩʬʝʨʠʯʝʩʢʦʡ ʩʠʤʤʝʪʨʠʠ ʝʛʦ ʧʦʣʝʡ. 

ʂʨʦʤʝ ʪʦʛʦ, ʩ ʫʯʝʪʦʤ (57ʘ) ʠ (60) ʟʘʨʷʜ ʵʣʝʢʪʨʦʥʘ, ʩʢʦʨʝʝ ʚʩʝʛʦ 

ʧʫʣʴʩʠʨʫʝʪ ʩʦ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʴʶ 
0vv , ʪ.ʝ. 

 

                             4/)/1( 0

22

0

2

0 rcvGev ,                            (61) 

 

ʢʦʪʦʨʘʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʘʨʘʤʝʪʨʘʤʠ ʵʣʝʢʪʨʦʥʘ ʠʤʝʝʪ ʧʦʨʷ-

ʜʦʢ ʩʤv /10 2

0
. 

ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʠ ʣʶʙʦʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʟʘʨʷʜ q, ʠʤʝʶʱʠʡ 

ʨʘʜʠʫʩ r ʠ ʧʫʣʴʩʠʨʫʶʱʠʡ ʩ ʧʨʦʠʟʚʦʣʴʥʦʡ ʩʢʦʨʦʩʪʴʶ v, ʧʦʨʦʞʜʘʝʪ ʤʘʩ-

ʩʫ (60), ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ ʪʦʣʴʢʦ ʦʪ ʚʝʣʠʯʠʥʳ ʟʘʨʷʜʘ ʠ ʦʪ ʝʛʦ ʩʢʦʨʦʩʪʠ, 

ʧʨʠʯʝʤ (57a) ʠʤʝʝʪ ʤʝʩʪʦ ʪʦʣʴʢʦ ʚ ʩʣʫʯʘʝ ʘʚʪʦʧʫʣʴʩʘʮʠʡ ʟʘʨʷʜʘ ʩʦ ʩʢʦ-

ʨʦʩʪʴʶ (61). 

ʕʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʣʶʙʳʤ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʟʘʨʷʜʘʤ ʦʪ ʵʣʝʤʝʥʪʘʨ-

ʥʳʭ ʯʘʩʪʠʮ ʜʦ ʰʘʨʦʚʳʭ ʤʦʣʥʠʡ ʠ ʫʢʘʟʳʚʘʝʪ ʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʟʜʘʥʠʷ 

ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʛʨʘʚʠʪʘʮʠʠ. 

ʅʦ ʝʩʣʠ ʨʘʟʤʝʨ r ʰʘʨʦʚʦʡ ʤʦʣʥʠʠ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʧʨʦʙʠʚʥʦʡ 

ʜʣʷ ʚʦʟʜʫʭʘ ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ 
62 104/ rqɽʧʨ ʚ/ʤ, ʠʟ ʢʦʪʦʨʦʡ ʩ 

ʫʯʝʪʦʤ (59), (60), (61) ʩʣʝʜʫʝʪ qr 100 , 
2/3910 qm  ʠ 

41,0 qv , ʦʪʢʫʜʘ ʜʣʷ 
410q ʢʫʣ, ʧʦʣʫʯʘʝʤ 1r ʤ, 

210v ʤ/ʩ, 
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1510m ʢʛ, ʯʪʦ ʩʣʫʯʘʝʪʩʷ ʧʦʩʣʝ ʫʜʘʨʘ ʦʙʳʯʥʦʡ ʤʦʣʥʠʠ ʚ ʦʢʝʘʥʩʢʠʭ 

ʧʨʦʩʪʦʨʘʭ, ʘ ʜʣʷ 
610q ʢʫʣ ʧʦʣʫʯʘʝʤ r = 0,1 ʤ, 2103v ʤ/ʩ ʠ 

1810m ʢʛ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʤʘʪʝʨʠʢʦʚʳʭ ʰʘʨʦʚʳʭ ʤʦʣʥʠʡ, ʪʦ 
ʨʘʟʤʝʨʳ ʵʣʝʤʝʥʪʘʨʥʳʭ ʯʘʩʪʠʮ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʠʭ ʵʣʝʢ-

ʪʨʠʯʝʩʢʠʭ ʠ ʛʨʘʚʠʪʘʮʠʦʥʥʳʭ ʧʦʣʝʡ. 

ʄʝʞʜʫ ʪʝʤ, ʝʩʣʠ 1q  ʢʫʣ, ʪʦ ʤr 100 , ʢʛm 910 , 

1,0v  ʤ/ʩ ʠ ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʩ ʛʠʛʘʥʪʩʢʠʤ ʥʝʦʧʦʟʥʘʥʥʳʤ ʣʝʪʘʶʱʠʤ 

ʦʙʲʝʢʪʦʤ (ʅʃʆ), ʣʝʛʢʦ ʠ ʙʝʩʰʫʤʥʦ ʧʘʨʷʱʠʤ ʠ ʩʚʦʙʦʜʥʦ ʧʨʦʥʠʮʘʝʤʳʤ 

ʜʣʷ ʥʘʧʨʘʚʣʝʥʥʳʭ ʢ ʥʝʤʫ ʩʥʘʨʷʜʦʚ ʠ ʨʘʢʝʪ, ʥʦ ʤʦʛʫʱʠʤ ʨʘʟʨʷʜʠʪʴʩʷ ʩ 

ʫʞʘʩʘʶʱʠʤ ʚʟʨʳʚʦʤ ʥʘ ʟʝʤʣʶ ʠʣʠ ʜʨʫʛʦʡ ʦʙʲʝʢʪ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʵʣʝʢ-

ʪʨʠʯʝʩʢʦʡ ʝʤʢʦʩʪʴʶ, ʧʦʩʢʦʣʴʢʫ ʝʛʦ ʵʥʝʨʛʠʷ ʜʞrqEmc ʧʨ

82 10 , ʘ 

ʧʦʪʝʥʮʠʘʣ ʚrEʧʨ
810 . 

ɺʝʨʦʷʪʥʦ, ʯʪʦ-ʪʦ ʚ ʵʪʦʤ ʨʦʜʝ ʧʨʦʠʟʦʰʣʦ ʥʘʜ ʩʠʙʠʨʩʢʦʡ ʪʘʡʛʦʡ 

ʚ 1908 ʛʦʜʫ, ʭʦʪʷ ʠ ʙʳʣʦ ʧʨʠʧʠʩʘʥʦ ʊʫʥʛʫʩʩʢʦʤʫ çʤʝʪʝʦʨʠʪʫè. 
 

ʄʘʩʩʘ ʫ ʚʩʝʭ ʵʪʠʭ ʦʙʨʘʟʦʚʘʥʠʡ ʥʠʯʪʦʞʥʦ ʤʘʣʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʠʤ ʩʚʦʙʦʜʥʦ ʧʘʨʠʪʴ ʚ ʘʪʤʦʩʬʝʨʝ. 

ʅʦ ʥʝ ʪʦʣʴʢʦ ʘʚʪʦʧʫʣʴʩʘʮʠʠ, ʥʦ ʠ ʣʶʙʦʝ ʚʦʟʚʨʘʪʥʦ-

ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʟʘʨʷʜʘ ʩʦʟʜʘʝʪ ʩʦʛʣʘʩʥʦ (59) ʠ (60) ʛʨʘʚʠʪʘ-

ʮʠʶ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʧʝʨʝʤʝʥʥʳʡ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʪʦʢ. ʍʦʪʷ ʛʨʘʚʠʪʘʮʠʷ 

ʧʨʠ ʵʪʦʤ ʥʠʯʪʦʞʥʦ ʩʣʘʙʘ, ʝʩʣʠ ʜʘʞʝ ʦʛʨʦʤʥʳʡ ʅʃʆ ʚʝʩʠʪ ʤʠʢʨʦʛʨʘʤ-

ʤʳ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʝʤʫ ʤʛʥʦʚʝʥʥʦ ʠʟʤʝʥʷʪʴ ʥʘʧʨʘʚʣʝʥʠʝ ʜʚʠʞʝʥʠʷ ʧʨʠ 

ʚʦʟʜʝʡʩʪʚʠʠ ʧʦʪʦʢʦʚ ʚʦʟʜʫʭʘ. 

ɸʪʤʦʩʬʝʨʥʳʝ ʚʠʭʨʠ ʟʘʢʨʫʯʠʚʘʶʪ ʅʃʆ, ʧʨʠʜʘʚʘʷ ʠʤ ʜʠʩʢʦʧʦ-

ʜʦʙʥʳʝ ʬʦʨʤʳ, ʦʙʳʯʥʦ ʫʧʦʤʠʥʘʝʤʳʝ ʦʯʝʚʠʜʮʘʤʠ. ɸ ʢʦʨʦʥʥʳʡ ʨʘʟʨʷʜ 

ʩʦʟʜʘʝʪ ʠʭ ʩʚʝʯʝʥʠʝ, ʢʦʨʦʥʥʳʡ ʚʝʪʝʨ ʠ ʩʠʣʴʥʫʶ ʠʦʥʠʟʘʮʠʶ ʦʢʨʫʞʘʶ-

ʱʝʛʦ ʚʦʟʜʫʭʘ, ʢʦʪʦʨʘʷ ʚʳʟʳʚʘʝʪ ʛʘʣʣʶʮʠʥʘʮʠʠ ʠ ʛʦʣʦʚʥʫʶ ʙʦʣʴ ʫ ʧʨʠ-

ʙʣʠʟʠʚʰʠʭʩʷ ʥʘʙʣʶʜʘʪʝʣʝʡ. ɺʝʨʦʷʪʥʦ, ʙʦʣʴʰʠʝ ʅʃʆ ʤʦʛʫʪ ʦʙʨʘʟʦʚʘʪʴ-

ʩʷ ʧʨʷʤʦ ʠʟ ʩʠʣʴʥʦ ʥʘʵʣʝʢʪʨʠʟʦʚʘʥʥʦʡ ʛʨʦʟʦʚʦʡ ʪʫʯʠ, ʢʦʛʜʘ ʦʥʘ ʧʨʦʣʠ-

ʣʘʩʴ ʜʦʞʜʝʤ, ʥʝ ʫʩʧʝʚ ʨʘʟʨʷʜʠʪʴʩʷ. 

ʄʘʣʳʝ ʞʝ ʰʘʨʦʚʳʝ ʤʦʣʥʠʠ ʯʘʩʪʦ ʩʦʟʜʘʶʪ ʠʣʣʶʟʠʶ ʧʨʝʩʣʝʜʦ-

ʚʘʥʠʷ ʯʝʣʦʚʝʢʘ, ʝʩʣʠ, ʧʳʪʘʷʩʴ ʫʙʝʞʘʪʴ ʦʪ ʥʠʭ ʠʣʠ ʦʪʲʝʭʘʪʴ ʥʘ ʘʚʪʦʤʦ-

ʙʠʣʝ, ʦʥ ʩʘʤ ʫʚʣʝʢʘʝʪ ʠʭ ʟʘ ʩʦʙʦʡ ʧʦʩʨʝʜʩʪʚʦʤ ʩʧʫʪʥʳʭ ʧʦʪʦʢʦʚ ʚʦʟʜʫ-

ʭʘ. 

ʇʨʠ ʵʪʦʤ ʦʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʨʝʘʣʴʥʫʶ ʦʧʘʩʥʦʩʪʴ, ʧʦʩʢʦʣʴʢʫ ʠʭ 

ʧʦʪʝʥʮʠʘʣ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʤʝʥʝʝ ʚ510 , ʭʦʪʷ ʟʘʧʘʩ ʵʥʝʨʛʠʠ ʩʦʩʪʘʚʣʷʝʪ 

ʧʦʨʷʜʢʘ 0,1 ʜʞ. 
ʄʝʞʜʫ ʧʨʦʯʠʤ, ʧʦʪʝʥʮʠʘʣ ʦʙʦʣʦʯʢʠ ʵʣʝʢʪʨʦʥʘ ʪʦʞʝ ʩʦʩʪʘʚʣʷʝʪ 

ʚ610 , ʭʦʪʷ ʟʘʧʘʩ ʵʥʝʨʛʠʠ ʫ ʥʝʛʦ ʚʩʝʛʦ ʜʞ1310 . 
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ʇʦʜʯʝʨʢʥʝʤ, ʯʪʦ (57ʘ) ʠ (60) ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦʙ ʵʢʚʠʚʘʣʝʥʪʥʦ-

ʩʪʠ ʤʘʩʩʳ ʠ ʧʫʣʴʩʠʨʫʶʱʝʛʦ ʟʘʨʷʜʘ, ʪ.ʝ. ʦʙ ʵʢʚʠʚʘʣʝʥʪʥʦʩʪʠ ʤʘʩʩʳ ʠ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʠ ʥʠʢʘʢʦʡ ʜʨʫʛʦʡ. 
 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʝʩʣʠ ʧʨʠʨʘʚʥʷʪʴ ʤʝʭʘʥʠʯʝʩʢʫʶ ʢʠʥʝʪʠʯʝʩʢʫʶ 

ʵʥʝʨʛʠʶ 2/2mv  ʜʚʠʞʫʱʝʛʦʩʷ ʰʘʨʠʢʘ 
0r  ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʝʛʦ 

ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ 
2

0

222 2/2/ crvGmmv , ʪʦ ʥʝ ʧʦʣʫʯʠʤ ʥʠʢʘ-

ʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʘʩʩʳ ʦʪ ʩʢʦʨʦʩʪʠ. 

ʇʦʵʪʦʤʫ ʘʙʩʫʨʜʥʘ ʠ ʫʥʠʚʝʨʩʘʣʴʥʘʷ ʨʝʣʷʪʠʚʠʩʪʩʢʘʷ ʵʢʚʠʚʘʣʝʥʪ-

ʥʦʩʪʴ ʤʘʩʩʳ ʠ ʵʥʝʨʛʠʠ ʚʦʦʙʱʝ, ʧʨʠʚʦʜʷʱʘʷ ʢ ʨʦʩʪʫ ʜʚʠʞʫʱʝʡʩʷ ʤʘʩʩʳ. 

ʊʝʧʝʨʴ ʩ ʫʯʝʪʦʤ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʤʦʞʥʦ ʧʦʩʪʘʚʠʪʴ ʚʦʧʨʦʩ ʦʙ 

ʫʩʣʦʚʠʷʭ ʩʘʤʦʩʪʘʙʠʣʠʟʘʮʠʠ ʟʘʨʷʜʘ ʝ ʵʣʝʢʪʨʦʥʘ. 
 

ɼʦʩʪʘʪʦʯʥʦ ʦʯʝʚʠʜʥʦ, ʯʪʦ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʝ ʨʘʩʪʘʣʢʠʚʘʥʠʝ 

ʟʘʨʷʜʘ ʧʨʠ 
0rr  ʫʨʘʚʥʦʚʝʰʠʚʘʝʪʩʷ ʛʨʘʚʠʪʘʮʠʝʡ, ʚʦʟʥʠʢʰʝʡ ʚʩʣʝʜʩʪ-

ʚʠʝ ʧʫʣʴʩʘʮʠʡ ʪʦʛʦ ʞʝ ʟʘʨʷʜʘ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʧʨʠʥʷʪʴ ʚʦ ʚʥʠʤʘʥʠʝ, ʯʪʦ 

ʚ ʦʪʣʠʯʠʝ ʦʪ (26) ʤʝʩʪʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʨʘʜʠʫʩʘ 
2/ cGmrG

 ʜʦʣʞʝʥ 

ʟʘʥʷʪʴ ʨʘʜʠʫʩ R ʪʘʢʦʡ, ʯʪʦ ʧʨʠ 
0rr  ʛʨʘʚʠʪʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ 

)/(2 RrGmV  ʜʦʣʞʝʥ ʩʦʛʣʘʩʥʦ (38ʘ) ʩʦʩʪʘʚʠʪʴ 
2ʩ, ʪʘʢ ʯʪʦ 

ʜʣʷ ʵʣʝʢʪʨʦʥʘ 
2

0 / cGmrR , ʦʪʢʫʜʘ 

 

                           ])/[( 2

0

22 GmcrrGmcV .                            (62) 

 

ʊʦʛʜʘ ʧʨʠ 
0rr  ʧʦʣʫʯʘʝʤ 

04/ 222

0

2 mcmcmVrʝ , ʪ.ʝ. ʟʘʨʷʜ ʵʣʝʢʪʨʦʥʘ ʥʘʭʦʜʠʪʩʷ ʚ 

ʜʠʥʘʤʠʯʝʩʢʦʤ ʨʘʚʥʦʚʝʩʠʠ, ʧʫʣʴʩʠʨʫʷ ʚʦʢʨʫʛ R c ʘʤʧʣʠʪʫʜʦʡ (ʢʘʢ ʙʫʜʝʪ 

ʧʦʢʘʟʘʥʦ) 
4610 ʠ ʯʘʩʪʦʪʦʡ ʩʠʥʫʩʦʠʜʘʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ 

 

                                               .4/0v                                                 (63) 

 

ʉʦʛʣʘʩʥʦ (63) ʯʘʩʪʦʪʘ ʦʙʨʘʟʫʶʱʠʭ ʛʨʘʚʠʪʘʮʠʶ ʧʫʣʴʩʘʮʠʡ ʟʘʨʷ-

ʜʘ ʠ ʝʛʦ ʩʪʨʠʢʮʠʦʥʥʦʛʦ ʧʦʣʷ ʦʛʨʦʤʥʘ ʠ ʩʦʩʪʘʚʣʝ̫ʪ ʧʨʠʤʝʨʥʦ 
4410  ʛʮ. 

 

ʈʘʟʫʤʝʝʪʩʷ, ʵʣʝʢʪʨʦʥ ʝʱʝ ʚʨʘʱʘʝʪʩʷ ʠ ʧʨʝʮʝʩʩʠʨʫʝʪ, ʪ.ʝ. ʚʨʘ-

ʱʘʝʪʩʷ ʠ ʢʘʯʘʝʪʩʷ, ʧʨʠʯʝʤ ʦʙʘ ʚʨʘʱʝʥʠʷ ʩʢʣʘʜʳʚʘʶʪʩʷ, ʘ ʢʘʯʘʥʠʷ ʚʤʝ-

ʩʪʝ ʩ ʧʫʣʴʩʘʮʠʷʤʠ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʚʩʝ ʪʦʯʢʠ ʟʘʨʷʞʝʥʥʦʡ ʩʬʝʨʳ 

ʜʚʠʞʫʪʩʷ ʧʦ ʧʘʨʘʣʣʝʣʴʥʳʤ ʩʧʠʨʘʣʷʤ. 
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ɽʩʣʠ ʩʧʠʨʘʣʠ ʧʨʘʚʳʝ, ʪʦ ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʩ ʵʣʝʢʪʨʦʥʦʤ, ʘ ʝʩʣʠ 

ʣʝʚʳʝ, ʪʦ ʤʳ ʠʤʝʝʤ ʜʝʣʦ ʩ ʧʦʟʠʪʨʦʥʦʤ (ʠʣʠ ʥʘʦʙʦʨʦʪ, ʧʦʩʢʦʣʴʢʫ ʟʥʘʢʠ 

ʟʘʨʷʜʦʚ ʫʩʣʦʚʥʳ). 

ʇʨʠ ʵʪʦʤ ʩʧʠʨʘʣʠ, ʪʦʯʥʝʝ ʠʭ ʤʘʛʥʠʪʥʳʝ ʧʦʣʷ, ʦʙʨʘʟʦʚʘʥʥʳʝ 

ʜʚʠʞʝʥʠʝʤ ʟʘʨʷʜʦʚ ʚ ʧʦʧʝʨʝʯʥʦʤ ʩʝʯʝʥʠʠ ʩʧʠʨʘʣʝʡ, ʩʪʷʛʠʚʘʶʪ ʩʬʝʨʫ 

ʢʘʢ ʦʙʨʫʯʠ, ʥʝ ʜʘʚʘʷ ʝʡ ʨʘʟʣʝʪʝʪʴʩʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʧʦʧʝʨʝʯʥʳʭ ʠʤ ʤʘʛ-

ʥʠʪʥʳʭ ʧʦʣʝʡ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʜʚʠʞʝʥʠʝʤ ʟʘʨʷʜʘ ʚʜʦʣʴ ʩʧʠʨʘʣʝʡ ʧʨʠ 

ʚʨʘʱʝʥʠʠ ʩʬʝʨʳ, ʯʪʦ ʩʦʭʨʘʥʷʝʪ ʩʬʝʨʫ, ʥʝʩʤʦʪʨʷ ʥʘ ʝʝ ʚʨʘʱʝʥʠʝ. 

ʆʜʥʘʢʦ, ʝʩʣʠ ʩʦʛʣʘʩʥʦ (61) çʩʪʘʪʠʯʝʩʢʦʝè ʨʘʚʥʦʚʝʩʠʝ ʦʙʦʣʦʯʢʠ 

ʚʦʟʤʦʞʥʦ ʧʨʠ ʣʶʙʳʭ ʟʥʘʯʝʥʠʷʭ m ʠ r ʣʠʰʴ ʙʳ 
22 4/ cemr , ʪʦ 

ʢʠʥʝʪʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʚʦʟʤʦʞʥʦ ʪʦʣʢɹʦ ʧʨʠ 
0rr . 

ʇʦʩʢʦʣʴʢʫ ʟʘ ʚʨʝʤʷ ʦʜʥʦʛʦ ʦʙʦʨʦʪʘ ʵʣʝʢʪʨʦʥʘ vrʊ /2  

ʩʧʠʨʘʣʴ ʜʝʣʘʝʪ 
GTTk /  ʚʠʪʢʦʚ, ʛʜʝ 

0/2 vrT GG
, v  ï ʩʧʠʥʦʚʘʷ 

ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʟʘʨʷʜʘ ʵʣʝʢʪʨʦʥʘ ʠ 
0v  ï ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʟʘʨʷʜʘ 

ʧʦ ʩʧʠʨʘʣʠ ʚʦʢʨʫʛ ʧʘʨʘʣʣʝʣʠ ʚʟʘʠʤʥʦ ʦʨʪʦʛʦʥʘʣʴʥʳ, ʘ k ʜʦʣʞʥʦ ʙʳʪʴ 

ʮʝʣʳʤ ʯʠʩʣʦʤ, ʪʦ ʚʩʝ ʵʪʠ ʚʝʣʠʯʠʥʳ ʥʦʩʷʪ ʢʚʘʥʪʦʚʦ-ʤʝʭʘʥʠʯʝʩʢʠʡ ʭʘ-

ʨʘʢʪʝʨ. 

ʉʣʝʜʫʝʪ ʠʤʝʪʴ ʚ ʚʠʜʫ, ʯʪʦ ʯʠʩʣʦ ʚʠʪʢʦʚ k ʩʧʠʨʘʣʝʡ ʧʦ ʚʩʝʤ ʧʘ-

ʨʘʣʣʝʣʷʤ ʦʜʠʥʘʢʦʚʦ ʦʪ ʵʢʚʘʪʦʨʘ ʜʦ ʧʦʣʶʩʘ ʵʣʝʢʪʨʦʥʘ, ʭʦʪʷ ʰʘʛ ʩʧʠʨʘʣʠ 

ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʪʦʤ ʞʝ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʫʤʝʥʴʰʝʥʠʶ ʨʘ-

ʜʠʫʩʘ ʧʘʨʘʣʣʝʣʠ ʠ ʩʢʦʨʦʩʪʠ ʝʝ ʩʧʠʥʦʚʦʛʦ ʚʨʘʱʝʥʠʷ. 

ʂʚʘʥʪʦʚʘʷ ʤʝʭʘʥʠʢʘ ʜʘʝʪ ʜʣʷ ʤʦʤʝʥʪʘ ʠʤʧʫʣʴʩʘ ʵʣʝʢʪʨʦʥʘ ʟʥʘ-

ʯʝʥʠʝ 4/3h , ʛʜʝ h ï ʧʦʩʪʦʷʥʥʘʷ ʇʣʘʥʢʘ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʜʣʷ ʚʨʘʱʘʶʱʝʡʩʷ ʩʬʝʨʳ ʦʥ ʩʦʩʪʘʚʣʷʝʪ  

22

00 /13/2 cvvrm , ʦʪʢʫʜʘ  

 

                               vmcvhr 0

22

0 8/)/1(33 ,                          (64) 

 

ʛʜʝ ʩ ʫʯʝʪʦʤ (61) 

                                     .27/4 22422 hecv                                  (64ʘ) 

 

ʇʨʠ ʵʪʦʤ ʚʪʦʨʦʝ ʩʣʘʛʘʝʤʦʝ ʚ (64ʘ) ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʨʝʜʥʠʡ ʢʚʘʜʨʘʪ ʩʢʦʨʦʩʪʠ ʧʨʝʮʝʩʩʠʠ ʵʣʝʢʪʨʦʥʘ. 

ɽʩʣʠ ʠʟ ʨʝʬʣʝʢʪʠʚʥʦʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ (62) ʵʣʝʢ-

ʪʨʦʥʘ ʚʳʯʝʩʪʴ ʥʴʶʪʦʥʦʚʩʢʠʡ ʧʦʪʝʥʮʠʘʣ rGm/ , ʪʦ ʦʩʪʘʪʦʢ ʝʩʪʝʩʪ-

ʚʝʥʥʳʤ ʦʙʨʘʟʦʤ ʨʘʩʧʘʜʘʝʪʩʷ ʥʘ ʩʫʤʤʫ ʧʦʪʝʥʮʠʘʣʦʚ ʩʠʣʴʥʦʛʦ 

 

         )(/])[(/ 00

2

0

2

0

2 rrrGmrGmcrrrcGmrVc           (65) 
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ʠ ʩʣʘʙʦʛʦ 
 

     )(/])[(/ 0

2222

0

222 rrrcmGGmcrrrmGVcʣ
      (66) 

 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ, ʢʦʪʦʨʳʝ ʧʨʦʷʚʣʷʶʪ ʩʝʙʷ ʣʠʰʴ ʧʦʩʪʦʣʴʢʫ, ʧʦʩʢʦʣʴʢʫ 

ʤʳ ʚʳʜʝʣʷʝʤ ʧʨʠʚʳʯʥʳʡ ʥʴʶʪʦʥʦʚʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʠʟ ʨʝʬʣʝʢʪʠʚʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ, ʚ ʢʦʪʦʨʦʤ ʚʩʝ ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ ʝʜʠʥʦʝ ʮʝʣʦʝ. 

ʇʦʤʠʤʦ ʪʦʛʦ, ʨʘʟ ʤʘʩʩʘ ʠʤʝʝʪ ʯʠʩʪʦ ʵʣʝʢʪʨʦʢʠʥʝʪʠʯʝʩʢʦʝ ʧʨʦ-

ʠʩʭʦʞʜʝʥʠʝ, ʪʦ ʝʩʪʝʩʪʚʝʥʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʠ ʠʥʝʨʮʠʷ, ʚʢʣʶʯʘʷ ʮʝʥʪʨʦ-

ʙʝʞʥʫʶ ʩʠʣʫ, ʠʤʝʝʪ ʪʦ ʞʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʪ.ʝ. ʚ ʜʚʠʞʫʱʝʤʩʷ ʚʝʱʝʩʪʚʝ 

ʧʣʦʪʥʦʩʪʴ ʤʝʭʘʥʠʯʝʩʢʦʡ ʢʠʥʝʪʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ 2/2vm
, ʛʜʝ 

m
 ï 

ʧʣʦʪʥʦʩʪʴ ʚʝʱʝʩʪʚʘ, ʧʨʝʜʩʪʘʚʣʷʝʪ ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ 

ʩʚʷʟʝʡ ʟʘʨʷʞʝʥʥʳʭ ʯʘʩʪʠʮ ʚʝʱʝʩʪʚʘ 
222 2/ cvɽ , ʦʩʚʦʙʦʜʠʚʰʝʡʩʷ 

ʚʩʣʝʜʩʪʚʠʝ ʠʭ ʦʩʣʘʙʣʝʥʠʷ ʟʘ ʩʯʝʪ ʜʚʠʞʝʥʠʷ, ʦʪʢʫʜʘ 
22 Ecm

 ʠ 

1510E ʚ/ʤ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʝʩʣʠ 
62

0 10)/( rr , ʛʜʝ r ï ʩʨʝʜʥʝʝ ʨʘʩʩʪʦʷ-

ʥʠʝ  ʤʝʞʜʫ ʯʘʩʪʠʮʘʤʠ, 
0r  ï  ʨʘʜʠʫʩ  ʵʣʝʢʪʨʦʥʘ, 

ʘ  
212

00 104/ reE ʚ/ʤ, ʪʦ 
1522

00 10/ rrɽɽ ʚ/ʤ  ʧʦ ʧʦʨʷʜʢʫ 

ʚʝʣʠʯʠʥʳ ʷʚʣʷʝʪʩʷ ʪʦʡ ʩʨʝʜʥʝʡ ʣʦʢʘʣʴʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʴʶ ʵʣʝʢʪʨʠʯʝ-

ʩʢʦʛʦ ʧʦʣʷ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʠʥʝʨʮʠʶ ʵʣʝʢʪʨʠʯʝʩʢʠ ʥʝʡʪʨʘʣʴʥʦʛʦ 

ʪʝʣʘ. 

ɽʩʣʠ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʵʣʝʢʪʨʦʥʘ ʧʨʠʪʷʛʠʚʘʝʪ ʧʦʟʠʪʨʦʥ, ʪʦ 

ʪʦʪ ʧʦ ʠʥʝʨʮʠʠ ʤʦʞʝʪ ʧʨʦʩʢʦʯʠʪʴ ʚʥʫʪʨʴ ʵʣʝʢʪʨʦʥʘ ʠ ʟʘʩʪʨʷʪʴ ʥʘ ʩʬʝʨʝ 

ʨʘʜʠʫʩʦʤ 
2

00 /2 cGmrrn
, ʥʘ ʢʦʪʦʨʦʡ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʚr -

ʪʘʣʢʠʚʘʥʠʷ 
ʕW  ʧʦʟʠʪʨʦʥʘ ʦʪ ʮʝʥʪʨʘ ʩʠʤʤʝʪʨʠʠ ʨʘʚʥʘ ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ 

ʵʥʝʨʛʠʠ 
GW  ʧʨʠʪʷʞʝʥʠʷ ʢ ʮʝʥʪʨʫ ʩʠʤʤʝʪʨʠʠ (ʨʠʩ. 4). 

 

ʇʨʠ ʵʪʦʤ ʛʨʘʚʠʪʘʮʠʦʥʥʘʷ ʵʥʝʨʛʠʷ ʚʳʪʘʣʢʠʚʘʥʠʷ ʵʣʝʢʪʨʦʥʘ ʨʘʚ-

ʥʘ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʧʨʠʪʷʞʝʥʠʷ ʝʛʦ ʢ ʧʦʟʠʪʨʦʥʫ. 
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ʊʘʢʘʷ ʢʘʨʪʠʥʘ ʚʦʟʥʠʢʘʝʪ, ʚʦ-ʧʝʨʚʳʭ, ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʧʦʟʠ-

ʪʨʦʥ ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʩʬʝʨʝ ʜʝʡʩʪʚʠʷ ʪʦʣʴʢʦ ʩʚʦʝʛʦ ʩʦʙʩʪʚʝʥʥʦʛʦ ʵʣʝʢʪʨʠ-

ʯʝʩʢʦʛʦ ʧʦʣʷ, ʢʦʪʦʨʦʝ ʝʛʦ ʚʳʪʘʣʢʠʚʘʝʪ ʩ ʵʥʝʨʛʠʝʡ 
22 4/ cmre nn
, ʘ 

ʵʣʝʢʪʨʦʥ ʧʨʠʪʷʛʠʚʘʝʪʩʷ ʩ ʵʥʝʨʛʠʝʡ 
2

00

2 4/ cmrʝ  ʢ ʧʦʟʠʪʨʦʥʫ. 

ɺʦ-ʚʪʦʨʳʭ, ʜʣʷ ʵʣʝʢʪʨʦʥʥʦʡ (ʚʥʝʰʥʝʡ) ʦʙʦʣʦʯʢʠ ʩʦʛʣʘʩʥʦ (25ʘ) 
22 )( ʩrV ʵ
, ʪ.ʝ. 

22

1 cV , ʛʜʝ ])/[( 0

2

0

2

0

2

1 GmcrrcGmV  

ʠ 
01 rr , ʘ ʜʣʷ ʧʦʟʠʪʨʦʥʥʦʡ (ʚʥʫʪʨʝʥʥʝʡ) ʦʙʦʣʦʯʢʠ 

22 )( crV n
, 

ʪ.ʝ. 
2

2V  ʧʨʠ 3/])/[()( 2

0

2

0

2

0

2

1 cGmcrrcGmrV nn
 ʠ 

2

00 /2 cGmrrn
, ʧʨʠʯʝʤ )./(2

2 nn rrGmV  

ʂʨʦʤʝ ʪʦʛʦ, ʩ ʫʯʝʪʦʤ (61) 

)./1(/ 2

00000 crGmmrrmm nn
 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʥʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʵʥʝʨʛʠʷ ʩʠʩʪʝʤʳ ʵʣʝʢʪʨʦʥ 

ï ʧʦʟʠʪʨʦʥ ʩʦʩʪʘʚʣʷʝʪ  

,/2/)(4/)( 2

0

2

000

2

00

2 ʩmrGmrrrmcrrrreW ʥnnnn
 

ʘ ʝʝ ʤʘʩʩʘ 

                                ./2 2

0

2

00 crGmmmm nʥ
                             (67) 

 

ʄʘʩʩʘ (67) ʠʤʝʝʪ ʧʦʨʷʜʦʢ ʢʛ7210  ʠ ʧʨʠʥʘʜʣʝʞʠʪ ʥʝʡʪʨʠʥʦ, 

ʝʩʣʠ ʚʥʝʰʥʷʷ ʦʙʦʣʦʯʢʘ ʚʨʘʱʘʝʪʩʷ, ʩʦʟʜʘʚʘʷ ʩʧʠʥ, ʘ ʚʥʫʪʨʝʥʥʷʷ ʥʝʧʦʜ-

ʚʠʞʥʘ, ʠʣʠ ʘʥʪʠʥʝʡʪʨʠʥʦ, ʝʩʣʠ ʦʙʦʣʦʯʢʠ ʤʝʥʷʶʪʩʷ ʤʝʩʪʘʤʠ. 

ɽʩʣʠ ʦʙʝ ʦʙʦʣʦʯʢʠ ʚʨʘʱʘʶʪʩʷ ʩ ʦʜʠʥʘʢʦʚʳʤʠ ʩʢʦʨʦʩʪʷʤʠ, ʥʦ 

ʥʘʚʩʪʨʝʯʫ ʜʨʫʛ ʜʨʫʛʫ, ʪʦ ʵʪʦ ʬʦʪʦʥ ʩ ʜʚʦʡʥʳʤ ʩʧʠʥʦʤ, 
0rrn

 ʠ  m = 0 

ʩʦʛʣʘʩʥʦ (67). 

ɽʩʣʠ ʦʙʝ ʦʙʦʣʦʯʢʠ ʚʨʘʱʘʶʪʩʷ ʚ ʦʜʥʫ ʩʪʦʨʦʥʫ ʩʦ ʩʢʦʨʦʩʪʴʶ ʩ, 

ʪʦ ʫ ʪʘʢʦʡ ʩʠʩʪʝʤʳ ʥʝʪ ʥʠ ʚʥʝʰʥʝʛʦ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ, ʥʠ ʚʥʝʰʥʝʛʦ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠ ʦʥʘ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʵʬʠʨʦʥ (ʛʨʘʚʠʪʦʥ) ï ʵʣʝʤʝʥʪ ʚʘ-

ʢʫʫʤʘ (ʵʬʠʨʘ), ʥʝ ʦʙʥʘʨʫʞʠʚʘʝʤʳʡ ʥʠʢʘʢʠʤʠ ʧʨʠʙʦʨʘʤʠ ʠ ʥʠ ʩ ʯʝʤ ʥʝ 

ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʡ ʠ ʧʦʪʦʤʫ ʩʚʦʙʦʜʥʦ ʧʨʦʥʠʟʳʚʘʶʱʠʡ ʚʝʱʝʩʪʚʦ ʣʶ-

ʙʦʡ ʧʨʠʨʦʜʳ. 

ʆʜʥʘʢʦ ʚʦ ʚʥʝʰʥʝʤ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʧʦʣʝ ʵʬʠʨʦʥ ʧʦʣʷʨʠʟʫʝʪʩʷ 

ʟʘ ʩʯʝʪ ʚʩʪʨʝʯʥʦʛʦ ʩʤʝʱʝʥʠʷ ʦʙʦʣʦʯʝʢ ʠ ʪʝʤ ʦʙʝʩʧʝʯʠʚʘʝʪ ʨʘʩʧʨʦʩʪʨʘ-

ʥʝʥʠʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʨʘʟʥʦʛʦ ʨʦʜʘ ʚʦʣʥ ʠ ʢʨʦʤʝ ʪʦʛʦ ʦʥ ʧʳʪʘʝʪʩʷ ʩʤʝ-

ʩʪʠʪʴʩʷ ʚ ʩʪʦʨʦʥʫ ʥʘʠʙʦʣʴʰʝʡ ʥʝʦʜʥʦʨʦʜʥʦʩʪʠ ʧʦʣʷ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ 

ʚʙʣʠʟʠ ʪʦʯʝʯʥʳʭ ʟʘʨʷʜʦʚ ʠ ʤʘʩʩ ʵʬʠʨ ʜʦʣʞʝʥ ʙʳʪʴ ʧʣʦʪʥʝʝ, ʥʝʞʝʣʠ ʚ 
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ʠʥʳʭ ʤʝʩʪʘʭ, ʭʦʪʷ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʥʝ ʚʩʪʫʧʘʪʴ ʚʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʚʝ-

ʱʝʩʪʚʦʤ ʦʪ ʵʪʦʛʦ ʥʠʢʘʢ ʥʝ ʤʝʥʷʝʪʩʷ. 

ʇʨʠ ʵʪʦʤ ʩʧʦʩʦʙʥʦʩʪʴ ʵʬʠʨʦʥʘ ʧʦʣʷʨʠʟʦʚʘʪʴʩʷ ʢʘʢ ʠ ʫ ʚʩʷʢʦʛʦ 

ʜʠʵʣʝʢʪʨʠʢʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 
0
, ʘ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʴ ʦʨʠʝʥʪʠʨʦʚʘʪʴ ʩʧʠ-

ʥr  ʦʙʦʣʦʯʝʢ ʚʦ ʚʥʝʰʥʝʤ ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 
0

. 

ɺʧʨʦʯʝʤ, ʧʦʤʠʤʦ çʣʝʛʢʦʛʦè ʵʬʠʨʦʥʘ ʚʦʟʤʦʞʥʦ ʩʫɦ ʝʩʪʚʦʚʘʥʠʝ 

çʪʷʞʝʣʦʛʦè ʵʬʠʨʦʥʘ, ʝʩʣʠ ʦʙʦʣʦʯʢʘ ʟʘʨʷʜʘ ʧʫʣʴʩʠʨʫʝʪ ʩʦ ʩʢʦʨʦʩʪʴʶ 

,5,0 22 cv  ʧʦʩʢʦʣʴʢʫ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʩʫʤʤʘ 
0ɽ  ʠ 

Gɽ  ʨʘʚʥʘ ʥʫʣʶ, ʪ.ʝ. 

ʦʪʩʫʪʩʪʚʫʶʪ ʚʥʝʰʥʠʝ ʧʦʣʷ, ʭʦʪʷ ʩʦʛʣʘʩʥʦ (60) ʤʘʩʩʘ çʚ ʩʝʙʝè ʪʘʢʦʛʦ 

ʵʬʠʨʦʥʘ ʨʘʚʥʘ .10 9ʢʛ 
ɽʩʣʠ ʥʝʡʪʨʠʥʦ ʠʣʠ ʘʥʪʠʥʝʡʪʨʠʥʦ ʟʘʭʚʘʪʳʚʘʶʪ ʧʦʟʠʪʨʦʥ, ʪʦ 

ʚʦʟʤʦʞʥʳ ʜʚʘ ʚʘʨʠʘʥʪʘ ʧʨʦʪʦʥʘ (ʥʝ ʩʯʠʪʘʷ ʜʚʫʭ ʘʥʪʠʧʨʦʪʦʥʦʚ, ʚʦ ʚʩʝʤ 

ʢʨʦʤʝ ʟʥʘʢʘ ʟʘʨʷʜʘ ʠ ʩʧʠʥʘ ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʦʪʦʥʘʤ) ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʟʥʘʢʘ ʟʘʨʷʜʘ ʚʥʝʰʥʝʡ ʦʙʦʣʦʯʢʠ. 
 

ɺʩʝ ʦʥʠ ʦʧʠʩʳʚʘʶʪʩʷ ʩʠʩʪʝʤʦʡ ʫʨʘʚʥʝʥʠʡ (25) ʪʠʧʘ 
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ʢʦʪʦʨʳʝ ʟʘʧʠʩʳʚʘʶʪʩʷ ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʦʙʦʣʦʯʝʢ, ʪ.ʝ. ʜʣʷ 1rr , 2rr  

ʠ 
3rr , ʘ 

2V  ʜʣʷ ʢʘʞʜʦʡ ʠʟ ʦʙʦʣʦʯʝʢ ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʝ, ʢʨʘʪʥʦʝ 

2c  ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠ ʟʥʘʢʘ ʟʘʨʷʜʘ. 
 

ɽʩʣʠ ʩʪʘʣʢʠʚʘʶʪʩʷ ʧʨʦʪʦʥ ʠ ʘʥʪʠʧʨʦʪʦʥ, ʪʦ ʧʦʣʫʯʘʶʪʩʷ ʨʘʟ-

ʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʥʝʡʪʨʦʥʘ ʠ ʘʥʪʠʥʝʡʪʨʦʥʘ, ʫʩʪʦʡʯʠʚʳʝ ʠʣʠ ʥʝʫʩʪʦʡʯʠ-

ʚʳʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʚʤʝʩʪʥʦʩʪʠ ʠʣʠ ʥʝʩʦʚʤʝʩʪʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶ-

ʱʠʭ ʫʨʘʚʥʝʥʠʡ (25), ʛʨʦʤʦʟʜʢʦʩʪʴ ʢʦʪʦʨʳʭ, ʢ ʩʦʞʘʣʝʥʠʶ, ʩʪʨʝʤʠʪʝʣʴʥʦ 

ʚʦʟʨʘʩʪʘʝʪ ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʯʠʩʣʘ ʵʣʝʢʪʨʦʥʥʳʭ ʠ ʧʦʟʠʪʨʦʥʥʳʭ ʦʙʦʣʦʯʝʢ ʚ 

ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʯʘʩʪʠʮʘʭ. ɺʦʦʙʱʝ ʞʝ ʵʪʘ ʧʨʦʮʝʜʫʨʘ ʧʨʠʤʝʥʠʤʘ ʢ ʣʶʙʳʤ 

ʯʘʩʪʠʮʘʤ. 
 

ʅʝʩʤʦʪʨʷ ʥʘ ʩʝʥʩʘʮʠʦʥʥʦʩʪʴ ʩʜʝʣʘʥʥʦʛʦ ʚʳʰʝ ʚʳʚʦʜʘ ʦ ʤʛʥʦ-

ʚʝʥʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʛʨʘʚʠʪʘʮʠʠ, ʵʪʦʪ ʪʝʟʠʩ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ, ʩ 

ʢʘʢʦʡ ʩʪʦʨʦʥʳ ʥʝ ʟʘʡʜʠ. 
 

ɺ ʯʘʩʪʥʦʩʪʠ, ʩʦʛʣʘʩʥʦ (54) ʜʣʷ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʚʦʣʥ ʧʨʠ v =  c 

ʩʢʦʨʦʩʪʴ ʧʦʧʝʨʝʯʥʦʡ (ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʡ) ʚʦʣʥʳ ʩʦʩʪʘʚʣʷʝʪ  ʩ =  ɽ / ɺ, ʘ 
ʩʢʦʨʦʩʪʴ     ʧʨʦʜʦʣʴʥʦʡ     (ʵʣʝʢʪʨʦʩʪʨʠʢʮʠʦʥʥʦʡ)    ʚʦʣʥʳ    ʩʦʩʪʘʚʣʷʝʪ 

ʩ =  ɽ / ʊ. ʅʦ ʧʦʩʢʦʣʴʢʫ ʚ ʛʨʘʚʠʪʘʮʠʠ ʘʥʘʣʦʛʠ ɺ ʠ ʊ ʦʪʩʫʪʩʪʚʫʶʪ ʧʨʠ 
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v=ʩ, ʪ.ʝ. 0GG Tɺ , ʪʦ ʚʥʦʚʴ ʚʳʭʦʜʠʪ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝ-

ʥʠʷ ʛʨʘʚʠʪʘʮʠʠ .// GGG Tɸɺɸʉ  

 

 

 

 

 

 

 

 

 

 

            ɻʣʘʚʘ III . ɽɼʀʅɸʗ (ʆɹʑɸʗ) ʊɽʆʈʀʗ ʇʆʃʗ. 
 

ɺʳʰʝ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʥʘ ʚʘʞʥʳʭ ʯʘʩʪʥʳʭ ʧʨʠʤʝʨʘʭ, ʯʪʦ ʚʩʝ ʬʠ-

ʟʠʯʝʩʢʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʚʢʣʶʯʘʷ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʝ, ʤʘʛʥʠʪʥʦʝ, 

ʩʪʨʠʢʮʠʦʥʥʦʝ, ʛʨʘʚʠʪʘʮʠʦʥʥʦʝ, ʩʠʣʴʥʦʝ ʠ ʩʣʘʙʦʝ, ʠʤʝʶʪ ʚ ʦʩʥʦʚʝ ʯʠʩʪʦ 

ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʨʦʠʩʭʦʞʜʝʥʠʝ. 

ɿʘʜʘʯʘ ʵʪʦʡ ʛʣʘʚʳ ï ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʠʟʣʦʞʝʥʠʝ ʪʝʦʨʠʠ ʚʩʝʭ 
ʵʪʠʭ ʧʦʣʝʡ, ʦʧʠʨʘʷʩʴ ʥʘ ʦʜʥʦ ʠʟ ʥʠʭ ʠ ʚʳʚʦʜʷ ʠʟ ʥʝʛʦ ʚʩʝ ʦʩʪʘʣʴʥʳʝ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʦʨʦʞʜʘʶʱʝʛʦ ʧʦʣʷ ʧʨʠʥʷʪʦ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʝ 
ʧʦʣʝ ʥʝʧʦʜʚʠʞʥʦʛʦ ʟʘʨʷʜʘ, ʘ ʦʩʪʘʣʴʥʳʝ ʧʦʣʷ ʦʢʘʟʳʚʘʶʪʩʷ ʠʩʢʘʞʝʥʠʷʤʠ 
ʵʪʦʛʦ ʧʦʣʷ, ʚʳʟʚʘʥʥʳʤʠ ʜʚʠʞʝʥʠʝʤ ʩʨʝʜʳ, ʦʢʨʫʞʘʶʱʝʡ ʟʘʨʷʜ, ʣʠʙʦ 

(ʯʪʦ ʪʦ ʞʝ ʩʘʤʦʝ) ʜʚʠʞʝʥʠʝʤ ʟʘʨʷʜʘ ʚ ʥʝʧʦʜʚʠʞʥʦʡ ʩʨʝʜʝ. 
ʇʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʦʪ-

ʚʝʨʛʘʝʪ ʢʦʥʮʝʧʮʠʶ ʧʦʣʷ ʢʘʢ ʥʝʢʦʪʦʨʦʡ ʦʩʦʙʦʡ ʥʝʚʝʱʝʩʪʚʝʥʥʦʡ ʬʦʨʤʳ 

ʤʘʪʝʨʠʠ ʠ ʠʩʭʦʜʠʪ ʠʟ ʢʦʥʮʝʧʮʠʠ ʧʦʣʷ ʢʘʢ ʩʦʩʪʦʷʥʠʷ, ʩʪʨʫʢʪʫʨʳ ʦʢʨʫ-

ʞʘʶʱʝʡ ʩʨʝʜʳ, ʩʬʦʨʤʠʨʦʚʘʚʰʝʡʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʟʘʨʷʜʘ, ʛʜʝ ʬʠʟʠ-

ʯʝʩʢʘʷ ʧʨʠʨʦʜʘ ʩʨʝʜʳ ʥʠʢʘʢʦʡ ʨʦʣʠ ʥʝ ʠʛʨʘʝʪ, ʙʫʜʴ ʦʥʘ ʭʦʪʴ ʬʠʟʠʯʝ-

ʩʢʠʤ ʚʘʢʫʫʤʦʤ, ʭʦʪʴ ʩʚʝʪʦʥʦʩʥʳʤ ʵʬʠʨʦʤ, ʭʦʪʴ ʣʶʙʳʤ ʜʨʫʛʠʤ ʚʝʱʝʩʪ-

ʚʦʤ, ʦʙʣʘʜʘʶʱʠʤ ʜʠʵʣʝʢʪʨʠʯʝʩʢʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ , ʢʦʪʦʨʘʷ ʭʘʨʘʢ-

ʪʝʨʠʟʫʝʪ ʧʦʣʷʨʠʟʫʝʤʦʩʪʴ ʩʨʝʜʳ ʧʦʜ ʚʣʠʥ̫ʠʝʤ ʟʘʨʷʜʘ, ʪ.ʝ. ʦʙʨʘʟʦʚʘʥʠʝ ʚ 

ʥʝʡ ʥʘʚʝʜʝʥʥʦʡ ʧʣʦʪʥʦʩʪʠ D (ʚʝʢʪʦʨ ʩʤʝʱʝʥʠʷ) ʩʚʷʟʘʥʥʦʛʦ ʟʘʨʷʜʘ 
cq  

ʪʘʢ ʯʪʦ 

                                               dSdqD c / ,                                            (68) 

 

ʛʜʝ dS ï ʧʣʦʱʘʜʢʘ, ʥʦʨʤʘʣʴʥʘʷ D. 

ʇʦʣʝ ʚʝʢʪʦʨʘ D ʵʪʦ ʠ ʝʩʪʴ ʩʪʨʫʢʪʫʨʘ ʩʨʝʜʳ, ʩʬʦʨʤʠʨʦʚʘʚʰʘʷʩʷ 

ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʚʦʙʦʜʥʦʤ ʟʘʨʷʜʝ q, ʚʳʩʪʫʧʘʶʱʝʤ ʚ 

ʨʦʣʠ çʠʩʪʦʯʥʠʢʘè ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʧʦʣʷ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʟʘʜʘʯʘ ʧʦʨʦʞʜʝʥʠʷ ʵʣʝʢʪʨʠʯʝʩʢʠʤ ʧʦʣʝʤ ʦʩ-

ʪʘʣʴʥʳʭ ʧʦʣʝʡ ʩʚʦʜʠʪʩʷ ʢ ʠʟʫʯʝʥʠʶ ʚʳʟʚʘʥʥʳʭ ʜʚʠʞʝʥʠʝʤ ʩʨʝʜʳ ʠʩ-

ʢʘʞʝʥʠʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʳʜʝʣʝʥʥʳʭ ʚ ʥʝʡ ʧʣʦʱʘʜʢʘʭ dS. 

ɽʩʣʠ ʚʩʣʝʜʩʪʚʠʝ ʜʚʠʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʷ ʦ dS ʠʩʢʘʞʘʝʪʩʷ, ʪʦ ʩʦ-

ʛʣʘʩʥʦ (68) ʠʩʢʘʞʘʝʪʩʷ ʠ ʠʥʬʦʨʤʘʮʠʷ ʦ D ʠ ʦ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʵʣʝʢʪʨʠ-

ʯʝʩʢʦʛʦ ʧʦʣʷ /Dɽ . 

 

            III -1. ɻʝʥʝʟʠʩ ʣʠʥʝʡʥʳʭ ʧʦʣʝʡ ï ʤʘʛʥʠʪʥʦʛʦ 

                                    ʠ ʩʪʨʠʢʮʠʦʥʥʦʛʦ 
 

 ʇʨʠ ʜʚʠʞʝʥʠʠ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʟʘʨʷʜʘ q ʩʦ ʩʢʦʨʦʩʪʴʶ v ʚ çʥʘ-

ʙʣʶʜʘʶʱʝʡè ʟʘ ʝʛʦ ʧʦʣʝʤ ɽ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʧʦʩʣʝʜʥʷʷ ʩʦʛʣʘʩʥʦ 

(53) ʚʦʩʧʨʠʥʠʤʘʝʪ ʵʪʦ ʧʦʣʝ ʠʩʢʘʞʝʥʥʦ. 

ʊʘʢ, ʜʣʷ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ɽ, ʥʦʨʤʘʣʴʥʦʡ v, ʪ.ʝ. ʜʣʷ ɽ , 

ʠʤʝʝʪ ʤʝʩʪʦ ʘʥʠʟʦʪʨʦʧʠʷ (53 ʘ, 

ʙ), ʢʦʪʦʨʘʷ ʥʝ ʚʣʠʷʝʪ ʥʘ ʠʩʭʦʜ-

ʥʦʝ ʵʣʝʢʪʨʦʩʪʘʪʠʯʝʩʢʦʝ ʧʦʣʝ 

(ʨʠʩ. 5ʘ), ʥʦ ʦʙʨʘʟʫʝʪ ʚʨʘʱʘʶ-

ʠɦʡ ʤʦʤʝʥʪ ʧʘʨʳ ʩʠʣ 

ccv // vEɽ , ʢʦʪʦʨʦʤʫ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʥʜʫʢʮʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

 

                                             
2/ cvEB .                                            (69) 

 

ʊʦʯʥʦ ʪʘʢʞʝ ʜʣʷ ʩʦʩʪʘʚʣʷʶʱʝʡ ɽ, ʧʘʨʘʣʣʝʣʴʥʦʡ v, ʪ.ʝ. ||ɽ , 

ʠʤʝʝʪ ʤʝʩʪʦ ʘʥʠʟʦʪʨʦʧʠʷ (53 ʚ, ʛ), ʢʦʪʦʨʘʷ ʪʘʢ ʞʝ ʥʝ ʠʩʢʘʞʘʝʪ ʠʩʭʦʜʥʦʝ 

ʧʦʣʝ, (ʨʠʩ. 5ʙ), ʥʦ ʦʙʨʘʟʫʝʪ ʩʞʘʪʠʝ ʩʨʝʜʳ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʘʨʳ ʩʠʣ 

ccv // vEɽ|| , ʢʦʪʦʨʦʤʫ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʪʝʥʮʠʘʣ (ʪʝʥʟʦʨ) ʩʪʨʠʢ-

ʮʠʦʥʥʦʛʦ ʧʦʣʷ 

                                            
2/ cvEʊ .                                               (70) 

                       ɽ  

                                                       cv /ɽ  

  

                                                                        v  
            cv /ɽ  
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʘʛʥʠʪ-

ʥʦʝ ʠ ʩʪʨʠʢʮʠʦʥʥʳʝ ʧʦʣʷ ʷʚʣʷ-

ʶʪʩʷ ʧʨʦʜʫʢʪʦʤ ʠʩʢʘʞʝʥʠʷ ʠʥ-

ʬʦʨʤʘʮʠʠ ʦ ʩʦʩʪʘʚʣʷʶɦ ʠʭ (53) 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʜʚʠʞʫʱʝʛʦ-

ʩʷ ʟʘʨʷʜʘ ʠ ʥʝ ʠʤʝʶʪ ʩʘʤʦʩʪʦʷ-

ʪʝʣʴʥʳʭ, ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʜʣʷ 

ʥʠʭ, ʠʩʪʦʯʥʠʢʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʚʠʞʫʱʠʡ-

ʩʷ ʟʘʨʷʜ ʢʘʢ ʙʳ ʩʦʟʜʘʝʪ ʵʪʠ ʧʦʣʷ, 

ʭʦʪʷ ʚ ʊʆɼ ʝʛʦ ʩʦʙʩʪʚʝʥʥʦʝ ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ɽ ʦʩʪʘʝʪʩʷ ʥʝʠʟʤʝʥʥʳʤ 

ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʝʬʦʨʤʘʮʠʡ (ʫʤʝʥʴʰʝʥʠʝ ʧʦ ʭʦʜʫ ʠ ʫʚʝʣʠʯʝʥʠʝ ʧʦ ʙʦʢʘʤ) 

ʧʨʝʜʧʠʩʳʚʘʝʤʳʭ ʨʝʣʷʪʠʚʠʟʤʦʤ, ʥʝʧʨʘʚʦʤʝʨʥʦ ʧʨʠʤʝʥʷʶʱʠʤ ʥʝʣʠʥʝʡ-

ʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʃʦʨʝʥʮʘ ʢ ʣʠʥʝʡʥʳʤ ʧʦʣʷʤ. 

ɽʩʣʠ ʚ ʢʘʯʝʩʪʚʝ ʥʘʙʣʶʜʘʪʝʣʷ ʟʘ q ʚʳʩʪʫʧʘʝʪ ʧʨʦʙʥʳʡ ʟʘʨʷʜ 
'q , 

ʪʘʢʞʝ ʜʚʠʞʫʱʠʡʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 
'

v  ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʨʝʜʳ, ʪʦ ʫʞʝ ʠʩʢʘ-

ʞʝʥʥʘʷ ʩʨʝʜʦʡ ʠʥʬʦʨʤʘʮʠʷ ʦ q, ʚʳʟʚʘʥʥʘʷ ʝʛʦ ʜʚʠʞʝʥʠʝʤ, ʚʥʦʚʴ ʠʩʢʘ-

ʞʘʝʪʩʷ ʚʩʣʝʜʩʪʚʠʝ ʜʚʠʞʝʥʠʷ 
'q , ʪʘʢ ʯʪʦ /)(/ '2'

Evvɽ cvv   

Bv
'2/ʩ ʠ 

'
TvvEvɽ

2'2' /)(/ ccvv||  ʦʙʨʘʟʫʶʪ ʢʦʤʧʦʥʝʥ-

ʪʳ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʡ ʩʠʣʳ ʃʦʨʝʥʮʘ (58). 

ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚʩʣʝʜʩʪʚʠʝ ʫʩʨʝʜʥʝʥʠʷ ʥʘʣʦʞʝʥʠʷ ʘʥʠʟʦʪʨʦʧʠʡ 

ɽ, ʚʳʟʚʘʥʥʳʭ ʢʘʞʜʳʤ ʠʟ ʜʚʠʞʝʥʠʡ ʚ ʬʦʨʤʝ 
 

2/)]/1)(/1()/1)(/1)[(( '' cvcvcvcv||ɽɽɽ ,     (71) 

 

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ (58). 

ɽʩʣʠ ʜʚʠʞʫʱʠʡʩʷ ʟʘʨʷʜ ʩʘʤ ʥʘʙʣʶʜʘʝʪ ʟʘ ʩʚʦʠʤ ʧʦʣʝʤ, ʪʦ çʚʠ-

ʜʠʪè ʝʛʦ ʜʚʘʞʜʳ ʠʩʢʘʞʝʥʥʳʤ ʩʥʘʯʘʣʘ ʩʨʝʜʦʡ, ʘ ʧʦʪʦʤ ʠʤ ʩʘʤʠʤ ʧʨʠ 

ʦʪʨʘʞʝʥʠʠ ʧʦʣʷ ʩʨʝʜʳ. ʀʥʳʤʠ ʩʣʦʚʘʤʠ, ʜʚʠʞʫʱʠʡʩʷ ʟʘʨʷʜ ʧʦʤʠʤʦ 

ʩʚʦʝʛʦ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʧʦʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʝʱʝ ʠ ʩʦ ʩʚʦʠʤʠ ʤʘʛʥʠʪ-

ʥʳʤ ʠ ʩʪʨʠʢʮʠʦʥʥʳʤ ʧʦʣʷʤʠ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʩʦʛʣʘʩʥʦ (58) ʧʨʠ vv
'

 

ʝʛʦ ʩʘʤʦʨʘʪʘʣʢʠʚʘʥʠʝ ʫʤʝʥʴʰʘʝʪʩʷ ʚ )/1( 22 cv  ʨʘʟ, ʘ ʧʨʠ v =  ʩ ʚʦ-

ʚʩʝ ʧʨʝʢʨʘʱʘʝʪʩʷ. 

ɽʩʣʠ ʜʚʠʞʫʱʠʡʩʷ ʧʨʦʙʥʳʡ ʟʘʨʷʜ çʥʘʙʣʶʜʘʝʪè ʚʥʝʰʥʝʝ ʵʣʝʢ-

ʪʨʠʯʝʩʢʦʝ ʧʦʣʝ ʚ ʥʝʧʦʜʚʠʞʥʦʡ ʩʨʝʜʝ, ʪʦ, ʚʦ-ʧʝʨʚʳʭ, ʚ ʩʠʣʫ ʘʥʠʟʦʪʨʦʧʠʠ 

ɽ  ʦʥ ʟʘʢʨʫʯʠʚʘʝʪʩʷ, ʦʙʨʝʪʘʷ ʤʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ, ʘ, ʚʦ-ʚʪʦʨʳʭ, ʚ ʩʠʣʫ 

ʘʥʠʟʦʪʨʦʧʠʠ ||ɽ ʦʥ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ T ʩʧʣʶʱʠʚʘʝʪʩʷ ʧʦ ʭʦʜʫ ʜʚʠʞʝ-

ʥʠʷ (ʚʩʧʦʤʥʠʤ ʩʧʣʶʱʠʚʘʥʠʝ ʵʣʝʢʪʨʦʥʘ ʫ ʃʦʨʝʥʮʘ). 

     cv /||ɽ  

                                                        

                             
||ɽ 

                                                                        

v  
  

    cv /||ɽ  
 

                                  ʈʠʩ. 5ʙ 
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ʕʣʝʢʪʨʠʯʝʩʢʦʝ, ʤʘʛʥʠʪʥʦʝ ʠ ʩʪʨʠʢʮʠʦʥʥʦʝ ʧʦʣʷ ʠʩʯʝʨʧʳʚʘʶʪ 

ʩʧʠʩʦʢ ʚʦʟʤʦʞʥʳʭ ʣʠʥʝʡʥʳʭ ʬʠʟʠʯʝʩʢʠʭ ʧʦʣʝʡ, ʧʦʵʪʦʤʫ ʤʳ ʧʝʨʝʭʦʜʠʤ 

ʢ ʥʝʣʠʥʝʡʥʳʤ ʠʩʢʘʞʝʥʠʷʤ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʧʦʣʝ. 

 

           I II -2. ʅʝʣʠʥʝʡʥʳʝ ʠʩʢʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦʙ 

                       ʵʣʝʢʪʨʠʯʝʩʢʦʤ ʧʦʣʝ ʢʘʢ ʛʨʘʚʠʪʘʮʠʷ 
 

ɼʦ ʩʠʭ ʧʦʨ ʚ ʩʦʦʪʥʦʰʝʥʠʷʭ (52) ʠ (53), ʧʦʨʦʞʜʘʶʱʠʭ ʣʠʥʝʡʥʳʝ 

ʧʦʣʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʢʘʞʫʱʫʶʩʷ ʘʥʠʟʦʪʨʦʧʠʶ ʩʢʦʨʦʩʪʠ (5ʘ) ʠ (5ʙ), ʤʳ 

ʧʦʣʴʟʦʚʘʣʠʩʴ, ʧʦ ʩʫʪʠ, ʠʭ ʛʘʨʤʦʥʠʯʝʩʢʠ ʫʩʨʝʜʥʝʥʥʳʤ, ʪ.ʝ. ʠʩʪʠʥʥʳʤ, 

ʟʥʘʯʝʥʠʝʤ ʩʢʦʨʦʩʪʠ 
0vv . 

ʊʝʧʝʨʴ ʧʨʠʰʣʘ ʧʦʨʘ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʢʘʞʫʱʫʶʩʷ ʘʥʠʟʦ-

ʪʨʦʧʠʶ ʩʢʦʨʦʩʪʠ ʠ ʫʯʝʩʪʴ ʝʝ ʩʦʛʣʘʩʥʦ (5) ʚ (52) ʠ (53) ʚ ʬʦʨʤʝ 
 

                 )/1( 10 cjv||1|| Eɽ , )/1( 20 cjv||2|| Eɽ                  (72) 

 

ʠ               )/1( 10 cvEɽ1
, )/1( 20 cvEɽ 2

                 (73) 

 

ɽʩʣʠ ʩ ʫʯʝʪʦʤ (5) ʘʨʠʬʤʝʪʠʯʝʩʢʠ ʫʩʨʝʜʥʠʪʴ ʘʥʠʟʦʪʨʦʧʠʶ ||ɽ  

(72), ʪʦ ʧʦʣʫʯʠʤ 
 

                            )]/1(/1[ 2222

0 cvcv|||| Eɽ .                         (72ʘ) 

ɽʩʣʠ ʫʩʨʝʜʥʠʪʴ ʘʥʠʟʦʪʨʦʧʠʶ ɽ  (73), ʪʦ ʧʦʣʫʯʠʤ 
 

                           )]/1(/1[ 2222

0 cvcvEɽ .                        (73ʘ) 

 

ɺʤʝʩʪʝ (72ʘ) ʠ (73ʘ) ʜʘʶʪ ʩ ʫʯʝʪʦʤ (52) 

 

                             )]/1(/1[ 2222

0 cvcvEɽ ,                             (74) 

 

ʛʜʝ ʚʪʦʨʦʝ ʩʣʘʛʘʝʤʦʝ ï )/1(/ 2222

0 cvcvE , ʦʟʥʘʯʘʶʱʝʝ ʩʘʤʦʩʪʷʛʠ-

ʚʘʥʠʝ ʜʚʠʞʫʱʝʛʦʩʷ ʟʘʨʷʜʘ, ʚʧʦʣʥʝ ʠʥʪʝʨʧʨʝʪʠʨʫʝʪʩʷ ʢʘʢ ʛʨʘʚʠʪʘʮʠʷ, 

ʪʝʤ ʙʦʣʝʝ, ʯʪʦ ʵʪʦ ʩʪʷʛʠʚʘʥʠʝ ʥʝ ʟʘʚʠʩʠʪ ʥʠ ʦʪ ʟʥʘʢʘ ʩʢʦʨʦʩʪʠ v, ʥʠ ʦʪ 

ʟʥʘʢʘ ʟʘʨʷʜʘ, ʧʦʩʢʦʣʴʢʫ q ʠ ɽ ʚʩʝʛʜʘ ʦʜʥʦʛʦ ʟʥʘʢʘ, ʪʘʢ ʯʪʦ ʛʨʘʚʠʵʣʝʢ-

ʪʨʠʯʝʩʢʦʝ ʧʦʣʝ 
 

                          .0)/1(/ 2222

0 cvcvG ɽɽ                             (75) 
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ɽʩʣʠ ʵʪʦ ʪʘʢ, ʪʦ ʧʣʦʪʥʦʩʪʴ ʵʥʝʨʛʠʠ ʧʦʣʷ 
Gɽ  ʷʚʣʷʝʪʩʷ ʧʣʦʪʥʦ-

ʩʪʴʶ ʛʨʘʚʠʪʘʮʠʦʥʥʦʛʦ ʧʦʣʷ 
0ɸ 

 

                                         ,                                       (76) 

 

ʦʪʢʫʜʘ ʩ ʫʯʝʪʦʤ (56) ʜʣʷ ʣʶʙʦʛʦ ʧʦʣʷ 
 

                            ,                          (76ʘ) 

 

ʛʜʝ ʟʥʘʢ ʤʘʩʩʳ ʟʘʚʠʩʠʪ ʦʪ ʟʥʘʢʘ ʟʘʨʷʜʘ, ʥʦ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʟʥʘʢʘ ʩʢʦʨʦʩʪʠ. 

ɺʦʦʙʱʝ (76ʘ) ʩʧʨʘʚʝʜʣʠʚʦ ʜʣʷ ʚʩʪʨʝʯʥʳʭ ʚʦʟʚʨʘʪʥʦ-

ʧʦʩʪʫʧʘʪʝʣʴʥʳʭ ʜʚʠʞʝʥʠʡ ʟʘʨʷʜʘ ʠ ʧʨʠ ʤʘʣʳʭ ʩʢʦʨʦʩʪʷʭ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʤʘʩʩʘ ʧʨʠ ʠʩʢʫʩʩʪʚʝʥʥʦʤ ʤʘʩʦʦʙʨʘʟʦʚʘʥʠʠ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ 

 

ʅʘʧʨʦʪʠʚ, ʝʩʣʠ , ʪʦ , ʯʪʦ ʦʟʥʘʯʘʝʪ ʚʥʝ ʟʘʚʠʩʠʤʦ-

ʩʪʠ ʦʪ ʚʝʣʠʯʠʥʳ q ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʩʪʠʞʠʤʦʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʟʥʘʯʝʥʠʝ 

m. 

ʏʪʦʙʳ ʦʮʝʥʠʪʴ ʨʝʘʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʦʟʜʘʥʠʷ 

ʛʨʘʚʠʪʘʮʠʠ (ʤʘʩʩʳ), ʧʨʝʜʩʪʘʚʠʤ ʩʝʙʝ ʙʠʬʠʣʷʨʥʳʡ ʧʝʨʝʤʝʥʥʳʡ ʪʦʢ ʚ 

ʧʨʦʚʦʜʘʭ ʢʘʢ ʚʩʪʨʝʯʥʦʝ ʚʦʟʚʨʘʪʥʦ-ʧʦʩʪʫʧʘʪʝʣʴʥʦʝ ʜʚʠʞʝʥʠʝ ʵʣʝʢʪʨʦʥ-

ʥʦʛʦ ʛʘʟʘ. 

ʊʦʛʜʘ , ʛʜʝ  ï ʧʣʦʪʥʦʩʪʴ ʟʘʨʷʜʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʛʘʟʘ, 

Q ï ʦʙʲʝʤ ʪʝʣʘ, ʧʨʠʯʝʤ ʚ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʧʨʦʚʦʜʘʭ , 

ʘ , ʛʜʝ  ï ʫʜʝʣʴʥʘʷ ʤʘʩʩʘ ʤʝʪʘʣʣʘ, ʄ ï ʝʛʦ 

ʠʩʭʦʜʥʘʷ ʤʘʩʩʘ, ʪʘʢ ʯʪʦ  

ɺ ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ʤʝʪʘʣʣʝ , ʧʦʵʪʦʤʫ ʦʙʳʯʥʦ 

 ʠ ʵʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚ 1 ʢʛ ʧʨʦʚʦʜʦʚ ʧʦʣʫʯʠʪʴ ʙʦʣʴʰʝ 

ʦʜʥʦʛʦ ʤʠʢʨʦʛʨʘʤʤʘ ʧʨʠʨʦʩʪʘ ʤʘʩʩʳ, ʯʪʦ ʥʘ ʬʦʥʝ ʄ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʦ ʫɦʪʠʤʦ. 

ɺʦʪ ʝʩʣʠ ʩʦʟʜʘʪʴ ʚ ʧʨʦʚʦʜʝ ʫʩʣʦʚʠʷ ʩʚʝʨʭʧʨʦʚʦʜʠʤʦʩʪʠ, ʪʦʛʜʘ 

ʧʨʠ  ʧʦʣʫʯʠʪʩʷ , ʘ ʧʨʠ  ʧʦʣʫʯʠʪʩʷ 

, ʧʨʘʚʜʘ, ʪʦʣʴʢʦ ʝʩʣʠ ʦʙʝʩʧʝʯʠʪʴ ʧʣʦʪʥʦʩʪʴ ʪʦʢʘ 

 ʙʝʟ ʫʪʨʘʪʳ ʩʚʝʨʭʧʨʦʚʦʜʠʤʦʩʪʠ. 


