
 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ 

ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʏʫʚʘʰʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ʀ. ʅ. ʋʣʴʷʥʦʚʘè 

 

ʅʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʠ 

 

 

ʇɸʁʄʋʈɿʆɺ ɽɺɻɽʅʀʁ ɻɽʅʅɸɼʔɽɺʀʏ 

 

 

ʈɸɿʈɸɹʆʊʂɸ ɹɽɿɼɸʊʏʀʂʆɺʆɻʆ ʋʇʈɸɺʃɽʅʀʗ 

ʇʈɽʆɹʈɸɿʆɺɸʊɽʃɽʄ ʏɸʉʊʆʊʓ ʉ ɿɸɺʀʉʀʄʓʄ ʀʅɺɽʈʊʆʈʆʄ ʊʆʂɸ 

ʇʈʀ ʇʋʉʂɽ ʄʆʑʅʓʍ ʉʀʅʍʈʆʅʅʓʍ ʄɸʐʀʅ 

 

 

2.4.2. ʕʣʝʢʪʨʦʪʝʭʥʠʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʠ ʩʠʩʪʝʤʳ 

 

 

ɼʠʩʩʝʨʪʘʮʠʷ 

ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ 

ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ 

 

 

 ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: 

 ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

 ɸʬʘʥʘʩʴʝʚ ɸʣʝʢʩʘʥʜʨ ɸʣʝʢʩʘʥʜʨʦʚʠʯ 
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ɺɺɽɼɽʅʀɽ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʄʦʱʥʳʝ ʠ ʩʚʝʨʭʤʦʱʥʳʝ ʩʠʥʭʨʦʥʥʳʝ ʤʘʰʠʥʳ 

ʩʨʝʜʥʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʣʷ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʚ 

ʮʠʨʢʫʣʷʮʠʦʥʥʳʭ ʥʘʩʦʩʦʚ ʥʘ ʪʝʧʣʦʚʳʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ, ʥʘʩʦʩʦʚ ʜʣʷ ʟʘʢʘʯʢʠ ʚʦʜʳ ʚ ʧʣʘʩʪ ʥʘ 

ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʠʭ ʩʪʘʥʮʠʷʭ, ʥʝʬʪʝʧʝʨʝʢʘʯʠʚʘʶʱʠʭ ʥʘʩʦʩʦʚ ʤʘʛʠʩʪʨʘʣʴʥʳʭ 

ʥʝʬʪʝʧʨʦʚʦʜʦʚ, ʢʦʤʧʨʝʩʩʦʨʥʳʭ ʘʛʨʝʛʘʪʦʚ ʛʘʟʦʧʝʨʝʢʘʯʠʚʘʶʱʠʭ ʩʪʘʥʮʠʡ ʠ ʧʨʝʜʧʨʠʷʪʠʡ 

ʩʞʠʞʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ, ʪʫʨʙʦʢʦʤʧʨʝʩʩʦʨʦʚ ʢʠʩʣʦʨʦʜʥʳʭ ʮʝʭʦʚ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ 

ʟʘʚʦʜʦʚ, ʨʫʜʦʨʘʟʤʦʣʴʥʳʭ ʤʝʣʴʥʠʮ ʛʦʨʥʦ-ʦʙʦʛʘʪʠʪʝʣʴʥʳʭ ʢʦʤʙʠʥʘʪʦʚ, ʫʩʪʘʥʦʚʦʢ ʜʣʷ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʬʠʟʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ (ʪʫʨʙʦʢʦʤʧʨʝʩʩʦʨʦʚ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʪʨʫʙ, 

ʤʘʭʦʚʠʯʥʳʭ ʥʘʢʦʧʠʪʝʣʝʡ ʵʥʝʨʛʠʠ), ʘ ʪʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ ʛʝʥʝʨʘʪʦʨʦʚ-ʜʚʠʛʘʪʝʣʝʡ ʧʘʨʦʛʘʟʦʚʳʭ ʠ 

ʛʘʟʦʪʫʨʙʠʥʥʳʭ ʫʩʪʘʥʦʚʦʢ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, ʦʙʨʘʪʠʤʳʭ ʘʛʨʝʛʘʪʦʚ ʛʠʜʨʦʘʢʢʫʤʫʣʠʨʫʶʱʠʭ 

ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ ʠ ʪ.ʜ. ʐʢʘʣʘ ʤʦʱʥʦʩʪʝʡ ʩʠʥʭʨʦʥʥʳʭ ʤʘʰʠʥ ʜʣʷ ʫʢʘʟʘʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʣʝʞʠʪ ʚ 

ʜʠʘʧʘʟʦʥʝ ʦʪ 1000 ʜʦ 400000 ʢɺʪ (ʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʩʠʥʭʨʦʥʥʳʤ ʤʘʰʠʥʘʤ 

ʛʘʟʦʪʫʨʙʠʥʥʳʭ ʫʩʪʘʥʦʚʦʢ, ʢʦʤʧʨʝʩʩʦʨʦʚ ʩʞʠʞʝʥʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʠ ʦʙʨʘʪʠʤʳʭ ʘʛʨʝʛʘʪʦʚ 

ʛʠʜʨʦʘʢʢʫʤʫʣʠʨʫʶʱʠʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ), ʰʢʘʣʘ ʥʘʧʨʷʞʝʥʠʡ ï ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1000 ʜʦ 15750 ɺ. 

ʆʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʟʘʜʘʯ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʥʭʨʦʥʥʳʭ ʤʘʰʠʥ ʫʢʘʟʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʤʝʭʘʥʠʟʤʦʚ ʷʚʣʷʝʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʠʭ ʥʘʜʸʞʥʦʛʦ ʧʫʩʢʘ ʚ ʨʝʞʠʤʝ ʩʠʥʭʨʦʥʥʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ. 

ʕʪʦʡ ʧʨʦʙʣʝʤʝ ʧʦʩʚʷʱʝʥʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʫʙʣʠʢʘʮʠʡ, ʚ ʢʦʪʦʨʳʭ ʦʙʩʫʞʜʘʶʪʩʷ 

ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʧʫʩʢʘ ʤʦʱʥʳʭ ʠ ʩʚʝʨʭʤʦʱʥʳʭ ʩʠʥʭʨʦʥʥʳʭ ʤʘʰʠʥ, ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʚʦʟʜʝʡʩʪʚʠʡ ʧʫʩʢʦʚʳʭ 

ʪʦʢʦʚ ʥʘ ʩʝʪʠ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʠ ʩʠʥʭʨʦʥʥʳʝ ʤʘʰʠʥʳ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʠ ʤʠʨʦʚʘʷ ʧʨʘʢʪʠʢʘ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʤ ʨʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤʳ ʧʫʩʢʘ ʤʦʱʥʳʭ ʩʠʥʭʨʦʥʥʳʭ ʤʘʰʠʥ ʷʚʣʷʝʪʩʷ ʠʭ 

ʯʘʩʪʦʪʥʳʡ ʧʫʩʢ ʦʪ ʜʚʫʭʟʚʝʥʥʦʛʦ ʨʝʚʝʨʩʠʚʥʦʛʦ ʪʠʨʠʩʪʦʨʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʩ ʨʝʛʫʣʠʨʫʝʤʦʡ 

ʚʳʭʦʜʥʦʡ ʯʘʩʪʦʪʦʡ, ʢ ʠʟʚʝʩʪʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʧʣʘʚʥʦʝ ʫʧʨʘʚʣʷʝʤʦʝ 

ʠʟʤʝʥʝʥʠʝ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥ,r ʪʦʯʥʫ  ʁʘʚʪʦʤʘʪʠʯʝʩʢʫ  ʁʩʠʥʭʨʦʥʠʟʘʮʠ ʁʩ 

ʩʝʪʴʶ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ, ʧʣʘʚʥʦʝ ʯʘʩʪʦʪʥʦʝ ʪʦʨʤʦʞʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʜʦ ʧʦʣʥʦʛʦ ʦʩʪʘʥʦʚʘ 

ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ ʩ ʨʝʢʫʧʝʨʘʮʠʝʡ ʵʥʝʨʛʠʠ ʚ ʩʝʪʴ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ, ʩʥʠʞʝʥʥʫ  ʁʤʦʱʥʦʩʪʴ, 

ʧʦʪʨʝʙʣʷʝʤʫ  ʁʠʟ ʩʝʪʠ ʧʨʠ ʧʫʩʢʝ, ʤʠʥʠʤʠʟʘʮʠ ʁʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʧʫʩʢʦʚʳʭ 

ʪʦʢʦʚ ʥʘ ʩʠʥʭʨʦʥʥʫʶ ʤʘʰʠʥʫ ʠ ʩʝʪʴ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ. 

ʆʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʧʫʩʢʘ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ ʦʪ ʜʚʫʭʟʚʝʥʥʦʛʦ ʪʠʨʠʩʪʦʨʥʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʯʘʩʪʦʪʳ ʩ ʪʦʢʦʤ ʚʦʟʙʫʞʜʝʥʠʷ ʚ ʦʙʤʦʪʢʝ ʨʦʪʦʨʘ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ 

ʨʝʰʘʪʴ, ï ʦʙʝʩʧʝʯʝʥʠʝ ʪʨʦʛʘʥʠʷ ʨʦʪʦʨʘ ʥʝʧʦʜʚʠʞʥʦʡ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ ʩʪʨʦʛʦ ʚ ʟʘʜʘʥʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʚʨʘʱʝʥʠʷ ʩ ʟʘʜʘʥʥʳʤ ʫʩʢʦʨʝʥʠʝʤ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʦʣʝʙʘʥʠʡ ʚʘʣʘ ʤʘʰʠʥʳ ʩ 

ʧʨʠʚʦʜʠʤʳʤ ʤʝʭʘʥʠʟʤʦʤ. ɿʘʜʘʯʘ ʬʘʢʪʠʯʝʩʢʠ ʩʚʦʜʠʪʩʷ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʫʛʣʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ 



5 

ʨʦʪʦʨʘ, ʪ.ʝ., ʧʦ ʩʫʱʝʩʪʚʫ, ʦʧʨʝʜʝʣʝʥʠʶ ʧʦʣʦʞʝʥʠʷ ʤʘʛʥʠʪʥʦʡ ʦʩʠ ʨʦʪʦʨʘ ʧʦʜ ʧʦʣʶʩʦʤ ʩʪʘʪʦʨʘ. 

ʈʘʟʨʘʙʦʪʢʠ ʜʣʷ ʵʪʦʡ ʮʝʣʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʫʛʣʦʚʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʠʣʠ ʵʥʢʦʜʝʨʦʚ 

(ʦʧʪʠʯʝʩʢʠʭ, ʤʘʛʥʠʪʥʳʭ, ʤʝʭʘʥʠʯʝʩʢʠʭ), ʧʦʟʚʦʣʷʶʱʠʭ ʦʧʨʝʜʝʣʷʪʴ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ, ʫʛʦʣ 

ʧʦʚʦʨʦʪʘ ʚʘʣʘ, ʝʛʦ ʥʘʧʨʘʚʣʝʥʠʝ ʚʨʘʱʝʥʠʷ, ʘ ʪʘʢʞʝ ʪʝʢʫʱʫʶ ʧʦʟʠʮʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʚʘʣʘ ʚ ʩʠʛʥʘʣ 

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʪʦʢʘ, ʚ ʦʧʨʝʜʝʣʸʥʥʦʡ ʩʪʝʧʝʥʠ ʫʧʨʦʱʘʣʠ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʦʙʝʩʧʝʯʝʥʠʷ ʯʘʩʪʦʪʥʦʛʦ 

ʧʫʩʢʘ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʝʸ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 

ʩʣʦʞʥʘʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʦʙʩʪʘʥʦʚʢʘ ʚ ʟʦʥʝ ʫʩʪʘʥʦʚʢʠ ʤʦʱʥʳʭ ʩʠʥʭʨʦʥʥʳʭ ʤʘʰʠʥ ʠ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʯʘʩʪʦʪʳ ʪʨʝʙʫʝʪ ʟʘʪʨʘʪʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʧʝʨʝʜʘʯʠ 

ʠʥʬʦʨʤʘʮʠʠ ʦʪ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʫʛʣʦʚʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʜʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʯʘʩʪʦʪʳ, ʩ ʜʨʫʛʦʡ 

ʩʪʦʨʦʥʳ, ʚʦ ʤʥʦʛʠʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʩʣʫʯʘʷʭ ʚʝʩʴʤʘ ʩʣʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʘʥʦʚʢʠ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʫʛʣʦʚʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʥʘ ʚʘʣʫ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ ʩ ʧʨʠʚʦʜʠʤʳʤ ʚʦ ʚʨʘʱʝʥʠʝ 

ʤʝʭʘʥʠʟʤʦʤ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʩʚʦʙʦʜʥʦʛʦ ʢʦʥʮʘ ʚʘʣʘ. ʕʪʦ ʦʧʨʝʜʝʣʠʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʨʝʰʝʥʠʷ ʚʘʞʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʘʜʘʯʠ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʠ ʠʩʩʣʝʜʦʚʘʥʠ ʁ

ʩʠʩʪʝʤ ʢʦʩʚʝʥʥʦʛʦ ʙʝʟʜʘʪʯʠʢʦʚʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʫʛʣʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʨʦʪʦʨʘ ʩʠʥʭʨʦʥʥʦʡ 

ʤʘʰʠʥʳ ʧʨʠ ʯʘʩʪʦʪʥʦʤ ʧʫʩʢʝ ʦʪ ʜʚʫʭʟʚʝʥʥʦʛʦ ʪʠʨʠʩʪʦʨʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʯʘʩʪʦʪʳ. ʇʨʠ ʵʪʦʤ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʨʷʜ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʟʘʜʘʯʘ ʙʝʟʜʘʪʯʠʢʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʯʘʩʪʦʪʥʦ-

ʨʝʛʫʣʠʨʫʝʤʦʡ ʚʦʟʙʫʞʜʸʥʥʦʡ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ ʧʨʠ ʝʸ ʪʨʦʛʘʥʠʠ ʠʟ ʥʝʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʠ ʝʸ ʨʘʙʦʪʝ ʥʘ ʥʠʟʢʠʭ ʯʘʩʪʦʪʘʭ ʚʨʘʱʝʥʠʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʠʤʧʫʣʴʩʥʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʤʦʤʝʥʪʘ, ʬʦʨʤʠʨʫʝʤʦʛʦ ʚ ʮʠʢʣʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʢʦʤʤʫʪʘʮʠʡ ʪʠʨʠʩʪʦʨʦʚ ʠʥʚʝʨʪʦʨʘ ʜʚʫʭʟʚʝʥʥʦʛʦ 

ʪʠʨʠʩʪʦʨʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʯʘʩʪʦʪʳ, ʧʦʢʘ ʥʝ ʧʦʣʫʯʠʣʘ ʝʱʸ ʦʜʥʦʟʥʘʯʥʦʛʦ ʨʝʰʝʥʠʷ, ʯʪʦ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʩʚʷʟʘʥʦ ʩ ʥʝʧʦʣʥʦʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʧʝʨʝʭʦʜʥʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠ 

ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʚ ʤʦʤʝʥʪ ʪʨʦʛʘʥʠʷ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ, ʢʦʛʜʘ ʟʥʘʯʝʥʠʝ 

ʵʣʝʢʪʨʦʜʚʠʞʫʱʝʡ ʩʠʣʳ ʚʨʘʱʝʥʠʷ, ʥʘʚʦʜʠʤʦʡ ʥʘ ʩʪʘʪʦʨʝ, ʤʦʞʝʪ ʙʳʪʴ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ 

ʟʥʘʯʝʥʠʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʡ ʵʣʝʢʪʨʦʜʚʠʞʫʱʝʡ ʩʠʣʳ ʩʪʘʪʦʨʘ. 

ʉʪʝʧʝʥʴ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʪʝʤʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɿʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚ ʨʝʰʝʥʠʝ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʦʙʣʝʤʘʤʠ ʧʫʩʢʘ ʩʠʥʭʨʦʥʥʳʭ ʤʘʰʠʥ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʩʚʝʨʭʤʦʱʥʳʭ, ʙʳʣ ʚʥʝʩʸʥ ʮʝʣʳʤ ʨʷʜʦʤ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʫʯʸʥʳʭ ʠ 

ʩʧʝʮʠʘʣʠʩʪʦʚ: ʀ. ɸ. ɻʣʝʙʦʚʳʤ [23], ɺ. ʅ. ʐʫʣʘʢʦʚʳʤ [23], ɽ. ɸ. ʂʨʫʪʷʢʦʚ [23; 88], 

ʄ. ʀ. ʉʣʦʜʘʨʞʝʤ, ɸ. ʂ. ɸʨʘʢʝʣʷʥʦʤ [9; 10; 11], ɸ. ɸ. ɸʬʘʥʘʩʴʝʚʳʤ [9; 10; 11; 12, 65, 66], 

ɸ. ʄ. ɺʝʡʥʛʝʨʦʤ [15], ʖ. ɼ. ɺʠʥʠʮʢʠʤ [16; 17; 18], ɸ. ʄ. ʂʦʣʦʢʦʣʢʠʥʳʤ [2; 3; 28; 42; 67; 81; 84], 

ɻ. ɹ. ʃʘʟʘʨʝʚʳʤ [32; 33; 34; 46; 47; 48; 49; 50, 63, 64], ʄ. ɺ. ʇʨʦʥʠʥʳʤ [73; 88], T. Peterson [107], 

K. Frank [107] ʠ ʜʨʫʛʠʤʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʧʝʨʚʳʝ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʤʝʪʦʜʦʚ ʧʫʩʢʘ ʩʚʝʨʭʤʦʱʥʳʭ ʩʠʥʭʨʦʥʥʳʭ 

ʤʘʰʠʥ ʚ ʨʝʞʠʤʝ ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʙʳʣʘ ʨʘʩʩʤʦʪʨʝʥʘ ʚ [23]. ɺ ʥʝʡ ʘʚʪʦʨʘʤʠ ʧʦʜʨʦʙʥʦ 
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ʨʘʩʩʤʦʪʨʝʥʳ ʪʘʢʠʝ ʤʝʪʦʜʳ ʧʫʩʢʘ ʤʦʱʥʳʭ ʩʠʥʭʨʦʥʥʳʭ ʤʘʰʠʥ, ʢʘʢ ʘʩʠʥʭʨʦʥʥʳʡ ʧʫʩʢ 

ʩʠʥʭʨʦʥʥʳʭ ʪʫʨʙʦʜʚʠʛʘʪʝʣʝʡ ʠ ʛʝʥʝʨʘʪʦʨʦʚ-ʜʚʠʛʘʪʝʣʝʡ ʛʠʜʨʦʘʢʢʫʤʫʣʠʨʫʶʱʠʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʡ, 

ʯʘʩʪʦʪʥʳʡ ʧʫʩʢ ʪʫʨʙʦʜʚʠʛʘʪʝʣʝʡ ʦʪ ʵʣʝʢʪʨʦʤʘʰʠʥʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʯʘʩʪʦʪʳ, ʘʩʠʥʭʨʦʥʥʦ-

ʯʘʩʪʦʪʥʳʡ ʧʫʩʢ ʛʝʥʝʨʘʪʦʨʦʚ-ʜʚʠʛʘʪʝʣʝʡ, ʯʘʩʪʦʪʥʳʡ ʧʫʩʢ ʛʝʥʝʨʘʪʦʨʦʚ-ʜʚʠʛʘʪʝʣʝʡ ʦʪ 

ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʘʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ ʩ ʬʘʟʥʳʤ ʨʦʪʦʨʦʤ, ʧʫʩʢ ʦʪ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ 

ʨʘʟʛʦʥʥʦʛʦ ʜʚʠʛʘʪʝʣʷ, ʯʘʩʪʦʪʥʳʡ ʧʫʩʢ ʩ ʧʦʤʦʱʴʶ ʜʚʫʭʟʚʝʥʥʦʛʦ ʨʝʚʝʨʩʠʚʥʦʛʦ ʪʠʨʠʩʪʦʨʥʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʯʘʩʪʦʪʳ ʩ ʟʘʚʠʩʠʤʳʤ ʠʥʚʝʨʪʦʨʦʤ ʪʦʢʘ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʳʣ ʚʳʧʦʣʥʝʥ ʨʷʜ 

ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʥʦʚʳʭ ʪʝʭʥʠʯʝʩʢʠʭ 

ʨʝʰʝʥʠʡ ʧʦ ʯʘʩʪʦʪʥʦʤʫ ʧʫʩʢʫ ʤʦʱʥʳʭ ʩʠʥʭʨʦʥʥʳʭ ʤʘʰʠʥ ʦʪ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʯʘʩʪʦʪʳ ʩʨʝʜʥʝʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩ ʨʝʛʫʣʠʨʫʝʤʦʡ ʚʳʭʦʜʥʦʡ ʯʘʩʪʦʪʦʡ, ʯʪʦ 

ʦʧʨʝʜʝʣʷʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʭ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩ ʧʦʟʠʮʠʡ ʦʧʪʠʤʠʟʘʮʠʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʫʩʢʦʚʳʭ ʨʝʞʠʤʦʚ. ʈʘʟʚʠʪʠʝ ʪʝʭʥʦʣʦʛʠʠ ʠ 

ʪʝʭʥʠʢʠ ʩʠʣʦʚʳʭ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʧʨʠʙʦʨʦʚ ʦʢʘʟʘʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʪʝʭʥʠʯʝʩʢʠʝ 

ʨʝʰʝʥʠʷ ʧʦ ʤʦʱʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʤ ʯʘʩʪʦʪʳ ʩʨʝʜʥʝʛʦ ʥʘʧʨʷʞʝʥʠʷ, ʧʦʟʚʦʣʠʣʦ ʩʫʱʝʩʪʚʝʥʥʦ 

ʨʘʩʰʠʨʠʪʴ ʠʭ ʨʷʜ ʧʦ ʪʦʢʫ ʠ ʥʘʧʨʷʞʝʥʠʶ, ʫʣʫʯʰʠʪʴ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʇʨʠʤʝʥʝʥʠʝ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʥʦʡ ʪʝʭʥʠʢʠ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʦʟʚʦʣʠʣʦ ʙʦʣʝʝ ʛʠʙʢʦ ʬʦʨʤʠʨʦʚʘʪʴ ʠ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʘʣʛʦʨʠʪʤʳ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ ʯʘʩʪʦʪʳ. 

ʇʝʨʝʭʦʜ ʢ ʙʝʟʜʘʪʯʠʢʦʚʳʤ ʩʠʩʪʝʤʘʤ ʫʧʨʘʚʣʝʥʠʷ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʧʦʠʩʢ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʢ 

ʦʧʨʝʜʝʣʝʥʠʶ ʫʛʣʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʨʦʪʦʨʘ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ ʧʨʠ ʝʸ ʯʘʩʪʦʪʥʦʤ ʧʫʩʢʝ. ʆʙʟʦʨ ʠ 

ʘʥʘʣʠʟ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚʦʧʨʦʩʘʤ ʯʘʩʪʦʪʥʦʛʦ ʧʫʩʢʘ ʤʦʱʥʳʭ ʠ 

ʩʚʝʨʭʤʦʱʥʳʭ ʩʠʥʭʨʦʥʥʳʭ ʤʘʰʠʥ ʩ ʙʝʟʜʘʪʯʠʢʦʚʳʤ ʦʧʨʝʜʝʣʝʥʠʝʤ ʧʦʣʦʞʝʥʠʷ ʥʝʧʦʜʚʠʞʥʦʛʦ ʠ 

ʚʨʘʱʘʶʱʝʛʦʩʷ ʚʘʣʘ ʨʦʪʦʨʘ ʫʜʝʣʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʠʟʫʯʝʥʥʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʘʞʥʘʷ ʚ ʤʝʪʦʜʠʯʝʩʢʦʤ ʠ ʧʨʘʢʪʠʯʝʩʢʦʤ ʧʣʘʥʘʭ ʧʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʠʷ 

ʪʦʯʥʦʩʪʠ ʙʝʟʜʘʪʯʠʢʦʚʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʫʛʣʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʨʦʪʦʨʘ ʤʦʱʥʳʭ ʩʠʥʭʨʦʥʥʳʭ ʤʘʰʠʥ 

ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʪʠʤʘʣʴʥʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʯʘʩʪʦʪʥʦʛʦ 

ʧʫʩʢʘ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʫʛʣʦʚʦʛʦ ʫʩʢʦʨʝʥʠʷ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʩʠʩʪʝʤʘ çʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ ʩ ʟʘʚʠʩʠʤʳʤ 

ʠʥʚʝʨʪʦʨʦʤ ʪʦʢʘ ï ʩʠʥʭʨʦʥʥʘʷ ʤʘʰʠʥʘè ʩ ʙʝʟʜʘʪʯʠʢʦʚʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʚ ʫʩʣʦʚʠʷʭ 

ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʫʛʣʦʚʦʛʦ ʫʩʢʦʨʝʥʠʷ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ. 

ʇʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʪʁʩʷ ʩʧʦʩʦʙʳ ʠ ʘʣʛʦʨʠʪʤʳ ʙʝʟʜʘʪʯʠʢʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ 

ʠʤʧʫʣʴʩʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩʠʩʪʝʤ rçʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ ʩ ʟʘʚʠʩʠʤʳʤ ʠʥʚʝʨʪʦʨʦʤ ʪʦʢʘ ï 

ʩʠʥʭʨʦʥʥʘʷ ʤʘʰʠʥʘè ʚ ʦʙʣʘʩʪʠ ʥʫʣʝʚʦʡ ʠ ʥʠʟʢʠʭ ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ ʧʨʠ ʝʸ 

ʧʫʩʢʝ ʠʟ ʥʝʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ ʚ 

ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʝʸ ʫʛʣʦʚʦʛʦ ʫʩʢʦʨʝʥʠʷ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʧʦʩʦʙʘ ʠ ʘʣʛʦʨʠʪʤʘ ʙʝʟʜʘʪʯʠʢʦʚʦʛʦ 
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ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʠʤʧʫʣʴʩʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩʠʩʪʝʤ rçʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ ʩ ʟʘʚʠʩʠʤʳʤ 

ʠʥʚʝʨʪʦʨʦʤ ʪʦʢʘ ï ʩʠʥʭʨʦʥʥʘʷ ʤʘʰʠʥʘè ʚ ʦʙʣʘʩʪʠ ʥʫʣʝʚʦʡ ʠ ʥʠʟʢʠʭ ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ 

ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʫʛʣʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʨʦʪʦʨʘ 

ʠ ʦʙʝʩʧʝʯʠʪʴ ʫʩʪʦʡʯʠʚʳʡ ʥʘʜʸʞʥʳʡ ʝ yʧʫʩʢ ʩ ʤʠʥʠʤʠʟʘʮʠʝʡ ʝʛʦ ʚʨʝʤʝʥʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʦʧʪʠʤʘʣʴʥʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʧʫʩʢʝ ʩʠʥʭʨʦʥʥʦʡ 

ʤʘʰʠʥʳ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʝʸ ʫʛʣʦʚʦʛʦ ʫʩʢʦʨʝʥʠʷ, ʯʪʦ ʠʤʝʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʰʠʨʦʢʦʤ ʚʥʝʜʨʝʥʠʠ ʫʩʪʨʦʡʩʪʚ ʯʘʩʪʦʪʥʦʛʦ ʧʫʩʢʘ ʤʦʱʥʳʭ 

ʩʠʥʭʨʦʥʥʳʭ ʤʘʰʠʥ ʨʘʟʣʠʯʥʦʛʦ ʧʨʠʤʝʥʝʥʠ.̫ 

ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʨʝʰʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ: 

1. ɺʳʙʦʨ ʩʧʦʩʦʙʘ ʠ ʫʩʪʨʦʡʩʪʚʘ ʧʫʩʢʘ ʤʦʱʥʳʭ ʩʠʥʭʨʦʥʥʳʭ ʤʘʰʠʥ, ʘʥʘʣʠʟ ʩʧʦʩʦʙʦʚ 

ʙʝʟʜʘʪʯʠʢʦʚʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʫʛʣʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʨʦʪʦʨʘ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ ʚ ʦʙʣʘʩʪʠ ʥʫʣʝʚʦʡ 

ʠ ʥʠʟʢʠʭ ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ. 

2. ʋʩʪʘʥʦʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʤʝʞʜʫ ʫʛʣʦʚʳʤ ʧʦʣʦʞʝʥʠʝʤ ʨʦʪʦʨʘ ʠ ʥʘʧʨʷʞʝʥʠʝʤ 

ʩʪʘʪʦʨʘ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ, ʨʘʟʨʘʙʦʪʢʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ çʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ 

ʯʘʩʪʦʪʳ ʩ ʟʘʚʠʩʠʤʳʤ ʠʥʚʝʨʪʦʨʦʤ ʪʦʢʘ ï ʩʠʥʭʨʦʥʥʘʷ ʤʘʰʠʥʘè ʜʣʷ ʠʤʧʫʣʴʩʥʦʛʦ ʨʝʞʠʤʘ ʝʸ 

ʨʘʙʦʪʳ ʩ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʦʧʨʝʜʝʣʝʥʠʝʤ ʫʛʣʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʨʦʪʦʨʘ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ, 

ʧʨʦʚʝʜʝʥʠʝ ʥʘ ʥʝʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ 

ʯʘʩʪʦʪʥʦʤ ʧʫʩʢʝ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ ʥʘ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʤʝʞʜʫ ʫʛʣʦʚʳʤ 

ʧʦʣʦʞʝʥʠʝʤ ʨʦʪʦʨʘ ʠ ʥʘʧʨʷʞʝʥʠʝʤ ʩʪʘʪʦʨʘ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ ʠ ʚʳʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ. 

3. ʈʘʟʨʘʙʦʪʢʘ ʩʧʦʩʦʙʘ ʠ ʘʣʛʦʨʠʪʤʘ ʙʝʟʜʘʪʯʠʢʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʠʤʧʫʣʴʩʥʦʛʦ ʨʝʞʠʤʘ 

ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ çʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ ʩ ʟʘʚʠʩʠʤʳʤ ʠʥʚʝʨʪʦʨʦʤ ʪʦʢʘ ï ʩʠʥʭʨʦʥʥʘʷ ʤʘʰʠʥʘè 

ʚ ʦʙʣʘʩʪʠ ʥʫʣʝʚʦʡ ʠ ʥʠʟʢʠʭ ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ, ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʢʦʤʧʴʶʪʝʨʥʦʡ 

ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ çʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ ʩ ʟʘʚʠʩʠʤʳʤ ʠʥʚʝʨʪʦʨʦʤ ʪʦʢʘ ï ʩʠʥʭʨʦʥʥʘʷ ʤʘʰʠʥʘè 

ʧʦ ʯʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʣʦʞʝʥʥʳʭ ʩʧʦʩʦʙʘ ʠ ʘʣʛʦʨʠʪʤʘ ʙʝʟʜʘʪʯʠʢʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʧʨʦʚʝʜʝʥʠʝ ʥʘ ʥʝʡ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ 

ʯʘʩʪʦʪʥʦʤ ʧʫʩʢʝ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ. 

4. ʈʝʘʣʠʟʘʮʠʷ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʙʝʟʜʘʪʯʠʢʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ 

ʠʤʧʫʣʴʩʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ çʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ ʩ ʟʘʚʠʩʠʤʳʤ ʠʥʚʝʨʪʦʨʦʤ ʪʦʢʘ ï 

ʩʠʥʭʨʦʥʥʘʷ ʤʘʰʠʥʘè, ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. ʋʩʪʘʥʦʚʣʝʥʘ ʠ ʠʩʩʣʝʜʦʚʘʥʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ, ʩʚʷʟʳʚʘʶʱʘʷ ʚʨʝʤʝʥʥʦʡ ʧʘʨʘʤʝʪʨ ʨʘʙʦʪʳ 

ʟʘʚʠʩʠʤʦʛʦ ʠʥʚʝʨʪʦʨʘ ʪʦʢʘ, ʫʛʣʦʚʦʝ ʧʦʣʦʞʝʥʠʝ ʨʦʪʦʨʘ ʠ ʥʘʧʨʷʞʝʥʠʝ ʩʪʘʪʦʨʘ ʩʠʥʭʨʦʥʥʦʡ 

ʤʘʰʠʥʳ ʧʨʠ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʝ ʟʘʚʠʩʠʤʦʛʦ ʠʥʚʝʨʪʦʨʘ ʪʦʢʘ, ʦʪʣʠʯʘʶʱʘʷʩʷ ʦʪ ʠʟʚʝʩʪʥʳʭ ʪʝʤ, ʯʪʦ 

ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʨʦʪʦʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʨʦʚʦʜʷʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʧʘʨʳ 

ʪʠʨʠʩʪʦʨʥʳʭ ʧʣʝʯ ʟʘʚʠʩʠʤʦʛʦ ʠʥʚʝʨʪʦʨʘ ʪʦʢʘ ʦʪ ʤʦʤʝʥʪʘ ʧʦʩʣʝʜʥʝʡ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ 
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ʢʦʤʤʫʪʘʮʠʠ ʝʛʦ ʪʠʨʠʩʪʦʨʦʚ ʢ ʧʝʨʠʦʜʫ, ʦʧʨʝʜʝʣʷʝʤʦʤʫ ʠʟ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʩʠʥʭʨʦʥʥʦʡ 

ʤʘʰʠʥʳ ʧʨʠ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʝ ʟʘʚʠʩʠʤʦʛʦ ʠʥʚʝʨʪʦʨʘ ʪʦʢʘ. 

2. ʈʘʟʨʘʙʦʪʘʥʳ ʩʧʦʩʦʙ ʠ ʘʣʛʦʨʠʪʤ ʙʝʟʜʘʪʯʠʢʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʠʤʧʫʣʴʩʥʦʛʦ ʨʝʞʠʤʘ 

ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ çʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ ʩ ʟʘʚʠʩʠʤʳʤ ʠʥʚʝʨʪʦʨʦʤ ʪʦʢʘ ï ʩʠʥʭʨʦʥʥʘʷ ʤʘʰʠʥʘè 

ʚ ʦʙʣʘʩʪʠ ʥʫʣʝʚʦʡ ʠ ʥʠʟʢʠʭ ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ 

ʠ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʧʨʠ ʯʘʩʪʦʪʥʦʤ ʧʫʩʢʝ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ 

ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ ʩ ʫʯʸʪʦʤ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʝʸ ʫʛʣʦʚʦʛʦ ʫʩʢʦʨʝʥʠʷ, 

ʦʪʣʠʯʘʶʱʠʝʩʷ ʦʪ ʠʟʚʝʩʪʥʳʭ ʪʝʤ, ʯʪʦ ʦʨʛʘʥʠʟʦʚʳʚʘʝʪʩʷ ʧʘʨʘʣʣʝʣʴʥʘʷ ʨʘʙʦʪʘ ʩʢʘʣʷʨʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʥʘʧʨʷʞʝʥʠʶ ʩʪʘʪʦʨʘ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ, ʧʦʩʣʝʜʥʝʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ, ʠ ʚʳʜʝʣʷʝʪʩʷ ʥʘʧʨʷʞʝʥʠʝ ʩʪʘʪʦʨʘ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ 

ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʟʘʚʠʩʠʤʦʛʦ ʠʥʚʝʨʪʦʨʘ ʪʦʢʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʝʣʠʯʠʥʳ ʬʘʟʳ 

ʥʘʧʨʷʞʝʥʠʷ ʠ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʨʦʪʦʨʘ, ʢʦʪʦʨʳʝ ʩʨʘʚʥʠʚʘʶʪʩʷ ʩ ʟʘʜʘʥʥʳʤʠ ʫʩʪʘʚʢʘʤʠ, ʠ ʧʦ ʠʭ 

ʩʨʘʚʥʝʥʠʶ ʠʣʠ ʧʦ ʩʠʛʥʘʣʫ ʩʢʘʣʷʨʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠʥʫʜʠʪʝʣʴʥʘʷ ʢʦʤʤʫʪʘʮʠʷ 

ʪʠʨʠʩʪʦʨʦʚ ʟʘʚʠʩʠʤʦʛʦ ʠʥʚʝʨʪʦʨʘ ʪʦʢʘ ʜʚʫʭʟʚʝʥʥʦʛʦ ʪʠʨʠʩʪʦʨʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʯʘʩʪʦʪʳ, ʚ 

ʤʦʤʝʥʪ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʦʪʦʨʦʡ ʚʳʧʦʣʥʷʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʢʘʣʷʨʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ 

ʧʦ ʥʘʧʨʷʞʝʥʠʶ ʩʪʘʪʦʨʘ, ʜʘʣʝʝ ʮʠʢʣ ʨʘʙʦʪʳ ʧʦʚʪʦʨʷʝʪʩʷ. 

3. ʈʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʬʠʣʴʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʫʤʝʥʴʰʝʥʠʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʡ ʵʣʝʢʪʨʦʜʚʠʞʫʱʝʡ ʩʠʣʳ, ʦʪʣʠʯʘʶʱʠʡʩʷ ʦʪ 

ʠʟʚʝʩʪʥʳʭ ʪʝʤ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʵʣʝʤʝʥʪʦʚ ʧʘʤʷʪʠ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʬʠʣʴʪʨʘʮʠʠ ʟʘʚʠʩʷʪ ʦʪ ʨʝʞʠʤʦʚ 

ʨʘʙʦʪʳ ʠ ʩʦʩʪʦʷʥʠʷ ʵʣʝʤʝʥʪʦʚ ʚʳʧʨʷʤʠʪʝʣʷ ʠ ʠʥʚʝʨʪʦʨʘ ʜʚʫʭʟʚʝʥʥʦʛʦ ʪʠʨʠʩʪʦʨʥʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʯʘʩʪʦʪʳ. 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ. ʈʝʟʫʣʴʪʘʪʳ ʚʳʧʦʣʥʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘʧʨʘʚʣʝʥʳ 

ʥʘ ʜʘʣʴʥʝʡʰʝʝ ʨʘʟʚʠʪʠʝ ʪʝʦʨʠʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ 

ʯʘʩʪʦʪʥʦʤ ʧʫʩʢʝ ʤʦʱʥʳʭ ʠ ʩʚʝʨʭʤʦʱʥʳʭ ʩʠʥʭʨʦʥʥʳʭ ʤʘʰʠʥ ʩ ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʠ 

ʠʩʩʣʝʜʦʚʘʥʥʳʤʠ ʩʧʦʩʦʙʦʤ ʠ ʘʣʛʦʨʠʪʤʦʤ ʙʝʟʜʘʪʯʠʢʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʠʤʧʫʣʴʩʥʦʛʦ ʨʝʞʠʤʘ 

ʨʘʙʦʪʳ ʩʠʩʪʝʤ rçʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ ʩ ʟʘʚʠʩʠʤʳʤ ʠʥʚʝʨʪʦʨʦʤ ʪʦʢʘ ï ʩʠʥʭʨʦʥʥʘʷ ʤʘʰʠʥʘè 

ʚ ʦʙʣʘʩʪʠ ʥʫʣʝʚʦʡ ʠ ʥʠʟʢʠʭ ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ: 

1. ʇʨʘʢʪʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʠ ʥʦʚʠʟʥʘ ʧʦʜʪʚʝʨʞʜʘʶʪʩʷ ʪʝʤ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥrʝ ʩʧʦʩʦʙ ʠ 

ʘʣʛʦʨʠʪʤ ʙʝʟʜʘʪʯʠʢʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʠʤʧʫʣʴʩʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ 

çʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ ʩ ʟʘʚʠʩʠʤʳʤ ʠʥʚʝʨʪʦʨʦʤ ʪʦʢʘ ï ʩʠʥʭʨʦʥʥʘʷ ʤʘʰʠʥʘè ʚ ʦʙʣʘʩʪʠ 

ʥʫʣʝʚʦʡ ʠ ʥʠʟʢʠʭ ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʬʠʣʴʪʨʘʮʠʷ ʥʘʧʨʷʞʝʥʠʡ ʩʪʘʪʦʨʘ ʩʠʥʭʨʦʥʥʦʡ 

ʤʘʰʠʥʳ ʩ ʠʟʤʝʥʷʶʱʠʤʠʩʷ ʩʦʧʨʷʛʘʶʱʠʤʠ ʯʘʩʪʦʪʘʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ 

ʚʳʧʨʷʤʠʪʝʣʷ ʠ ʠʥʚʝʨʪʦʨʘ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣ ̫ ʯʘʩʪʦʪʳ ʨʝʘʣʠʟʦʚʘʥʳ ʘʚʪʦʨʦʤ ʚ ʧʨʦʛʨʘʤʤʥʦʤ 

ʦʙʝʩʧʝʯʝʥʠʠ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʪʠʨʠʩʪʦʨʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʯʘʩʪʦʪʳ ʩʝʨʠʡ ʐʇʊʋ-ɺʀ ʠ 
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ʐʇʊʋ-ɺʀʈ ʧʨʦʠʟʚʦʜʩʪʚʘ ʆʆʆ ʅʇʇ çʕʂʈɸè, ʘ ʧʨʝʜʣʦʞʝʥʥʳʡ ʨʘʩʯʸʪ ʧʘʨʘʤʝʪʨʦʚ ʠʤʠʪʘʪʦʨʘ 

ʜʘʪʯʠʢʘ ʧʦʣʦʞʝʥʠʷ ʨʦʪʦʨʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʥʘʩʪʨʦʡʢʝ ʫʢʘʟʘʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʯʘʩʪʦʪʳ. ʅʘ 

ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʨʝʰʝʥʠʷ ʙʝʟʜʘʪʯʠʢʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʫʯʝʥʳ ʧʘʪʝʥʪʳ ʥʘ ʠʟʦʙʨʝʪʝʥʠ ̫ʩʧʦʩʦʙʘ 

ʠ ʫʩʪʨʦʡʩʪʚʘ. 

2. ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʢʦʤʧʴʶʪʝʨʥʘʷ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ çʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ ʩ ʟʘʚʠʩʠʤʳʤ 

ʠʥʚʝʨʪʦʨʦʤ ʪʦʢʘ ï ʩʠʥʭʨʦʥʥʘʷ ʤʘʰʠʥʘè ʠ ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦ ʦʙʨʘʙʦʪʢʝ ʠ ʘʥʘʣʠʟʫ 

ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʳ çʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ ʩ ʟʘʚʠʩʠʤʳʤ 

ʠʥʚʝʨʪʦʨʦʤ ʪʦʢʘ ï ʩʠʥʭʨʦʥʥʘʷ ʤʘʰʠʥʘè ʠʩʧʦʣʴʟʫʪʁʩʷ ʥʘ ʆʆʆ ʅʇʇ çʕʂʈɸè ʩ ʮʝʣʴʶ 

ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪʝʩʪʠʨʦʚʘʥʠʷ, ʩʨʘʚʥʝʥʠʷ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʦʙʨʘʟʮʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʦʥʪʨʦʣʷ ʠ ʧʦʠʩʢʘ ʥʝʠʩʧʨʘʚʥʦʩʪʝʡ ʚ ʨʘʙʦʪʝ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʯʘʩʪʦʪʳ ʩʝʨʠʡ ʐʇʊʋ-ɺʀ ʠ ʐʇʊʋ-ɺʀʈ. 

3. ʇʨʝʜʣʦʞʝʥʥʳʡ ʩʧʦʩʦʙ ʙʝʟʜʘʪʯʠʢʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʭ ʯʘʩʪʦʪʳ ʠʥʦʡ ʪʦʧʦʣʦʛʠʠ ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʮʠʢʣʘ ʨʘʙʦʪʳ, 

ʧʨʠ ʢʦʪʦʨʦʤ ʪʦʢ ʧʨʦʚʦʜʷʪ ʪʦʣʴʢʦ ʜʚʝ ʬʘʟʳ ʩʪʘʪʦʨʘ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ, ʘ ʪʨʝʪʴʷ ʬʘʟʘ 

ʦʙʝʩʪʦʯʝʥʘ. ɼʣʷ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ ʯʘʩʪʦʪʳ, ʩʧʦʩʦʙʥʳʭ ʨʘʙʦʪʘʪʴ ʩ ʝʜʠʥʠʯʥʳʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʤʦʱʥʦʩʪʠ ʧʦ ʚʳʭʦʜʫ, ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ çʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ ï ʩʠʥʭʨʦʥʥʘʷ 

ʤʘʰʠʥʘè ʚʦ ʚʩʸʤ ʜʠʘʧʘʟʦʥʝ ʠʟʤʝʥʝʥʠʷ ʨʘʙʦʯʝʡ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ. 

ʄʝʪʦʜʦʣʦʛʠʷ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʤʝʪʦʜʳ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʩʥʦʚ ʵʣʝʢʪʨʦʪʝʭʥʠʢʠ, ʪʝʦʨʠʠ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʤʘʰʠʥ, 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘ ʵʣʝʢʪʨʦʥʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ 

ʤʘʰʠʥʘʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

1. ɿʘʢʦʥʦʤʝʨʥʦʩʪʠ ʤʝʞʜʫ ʫʛʣʦʚʳʤ ʧʦʣʦʞʝʥʠʝʤ ʨʦʪʦʨʘ ʠ ʥʘʧʨʷʞʝʥʠʝʤ ʩʪʘʪʦʨʘ ʩʠʥʭʨʦʥʥʦʡ 

ʤʘʰʠʥʳ ʩ ʫʯʸʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʤʧʫʣʴʩʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ çʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ 

ʩ ʟʘʚʠʩʠʤʳʤ ʠʥʚʝʨʪʦʨʦʤ ʪʦʢʘ ï ʩʠʥʭʨʦʥʥʘʷ ʤʘʰʠʥʘè, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ 

ʦʧʨʝʜʝʣʝʥʠʷ ʫʛʣʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʨʦʪʦʨʘ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ. 

2. ʉʧʦʩʦʙ ʠ ʘʣʛʦʨʠʪʤ ʙʝʟʜʘʪʯʠʢʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʠʤʧʫʣʴʩʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ 

çʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ ʩ ʟʘʚʠʩʠʤʳʤ ʠʥʚʝʨʪʦʨʦʤ ʪʦʢʘ ï ʩʠʥʭʨʦʥʥʘʷ ʤʘʰʠʥʘè ʚ ʦʙʣʘʩʪʠ 

ʥʫʣʝʚʦʡ ʠ ʥʠʟʢʠʭ ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʫʩʪʦʡʯʠʚʳʡ 

ʥʘʜʸʞʥʳʡ ʧʫʩʢ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ ʩ ʤʠʥʠʤʠʟʘʮʠʝʡ ʝʛʦ ʚʨʝʤʝʥʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʦʧʪʠʤʘʣʴʥʳʭ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʧʫʩʢʝ ʩʠʥʭʨʦʥʥʦʡ 

ʤʘʰʠʥʳ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʝʸ ʫʛʣʦʚʦʛʦ ʫʩʢʦʨʝʥʠʷ. 

3. ʌʠʣʴʪʨʘʮʠʷ ʥʘʧʨʷʞʝʥʠʡ ʩʪʘʪʦʨʘ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ ʩ ʠʟʤʝʥʷʶʱʠʤʠʩʷ ʩʦʧʨʷʛʘʶʱʠʤʠ 

ʯʘʩʪʦʪʘʤʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʚʳʧʨʷʤʠʪʝʣʷ ʠ ʠʥʚʝʨʪʦʨʘ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣ ̫ʯʘʩʪʦʪʳ. 

4. ʈʝʟʫʣʴʪʘʪʳ ʢʦʤʧʴʶʪʝʨʥʳʭ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 
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ʨʝʘʣʠʟʘʮʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʙʝʟʜʘʪʯʠʢʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ ʠʤʧʫʣʴʩʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ 

ʩʠʩʪʝʤʳ çʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ ʩ ʟʘʚʠʩʠʤʳʤ ʠʥʚʝʨʪʦʨʦʤ ʪʦʢʘ ï ʩʠʥʭʨʦʥʥʘʷ ʤʘʰʠʥʘè. 

ʉʪʝʧʝʥʴ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʥʳʭ ʤʝʪʦʜʦʚ, ʥʘʫʯʥʳʭ ʚʳʚʦʜʦʚ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʢʦʨʨʝʢʪʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʧʧʘʨʘʪʘ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʦʨʠʠ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴʶ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʚʳʚʦʜʦʚ ʩ ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳʤʠ ʜʘʥʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʘ ʪʘʢʞʝ ʩʭʦʜʠʤʦʩʪʴʶ 

ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʚ ʩʨʝʜʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ Simulink ʧʨʦʛʨʘʤʤʥʦʛʦ 

ʧʨʦʜʫʢʪʘ MATLAB  ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʨʘʙʦʪʳ ʪʠʨʠʩʪʦʨʥʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣ ̫ ʯʘʩʪʦʪʳ ʠʩʧʳʪʘʪʝʣʴʥʦʛʦ ʩʪʝʥʜʘ 0,4 ʢɺ ʠ ʪʠʨʠʩʪʦʨʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʡ 

ʯʘʩʪʦʪʳ ʩʝʨʠʡ ʐʇʊʋïɺʀ ʠ ʐʇʊʋïɺʀʈ ʥʘʧʨʷʞʝʥʠʝʤ (6ï10) ʢɺ ʠ ʤʦʱʥʦʩʪʴʶ ʜʦ 12500 ʢɺʪ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʆʆʆ ʅʇʇ çʕʂʈɸè. ɺʩʝ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʛʨʘʤʤʥʳʝ ʤʦʜʫʣʠ 

ʪʝʩʪʠʨʦʚʘʣʠʩʴ ʧʫʪʸʤ ʧʨʦʚʝʜʝʥʠʷ ʮʠʢʣʦʚ ʟʘʤʢʥʫʪʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ʆʩʥʦʚʥʳʝ ʥʘʫʯʥʳʝ 

ʧʦʣʦʞʝʥʠʷ ʠ ʚʳʚʦʜʳ ʨʘʙʦʪʳ ʩʦʚʧʘʜʘʶʪ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ. ʈʝʟʫʣʴʪʘʪ r ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦʢʣʘʜʳʚʘʣʠʩʴ ʠ ʦʙʩʫʞʜʘʣʠʩʴ ʥʘ VI 

ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʤʦʣʦʜʸʞʥʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çʊʠʥʯʫʨʠʥʩʢʠʝ ʯʪʝʥʠʷè (ʛ. ʂʘʟʘʥʴ, 2011 ʛ., 

ʜʦʢʣʘʜ ʦʪʤʝʯʝʥ ʜʠʧʣʦʤʦʤ I ʩʪʝʧʝʥʠ), VI ʄʝʞʜʫʥʘʨʦʜʥʦʡ (XVII  ɺʩʝʨʦʩʩʠʡʩʢʦʡ) ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤʫ ʵʣʝʢʪʨʦʧʨʠʚʦʜʫ (ʛ. ʀʚʘʥʦʚʦ, 2012 ʛ.), ʪʝʭʥʠʢʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ 

çʕʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ʠ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʴ. ɺʳʩʦʢʦʚʦʣʴʪʥʘʷ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴʥʘʷ ʠ ʨʝʣʝʡʥʘʷ 

ʪʝʭʥʠʢʘ ʆʆʆ ʅʇʇ ñʕʂʈɸòè (ʛ. ʏʝʙʦʢʩʘʨʳ, 2013 ʛ.), VIII  ʄʝʞʜʫʥʘʨʦʜʥʦʡ (XIX ɺʩʝʨʦʩʩʠʡʩʢʦʡ) 

ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤʫ ʵʣʝʢʪʨʦʧʨʠʚʦʜʫ (ʛ. ʉʘʨʘʥʩʢ, 2014 ʛ.), ʍ ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʝ çʕʥʝʨʛʠʷ ʟʥʘʥʠʡè (ʛ. ʏʝʙʦʢʩʘʨʳ, 

2016 ʛ.), XI ʄʝʞʜʫʥʘʨʦʜʥʦʡ (XXII ɺʩʝʨʦʩʩʠʡʩʢʦʡ) ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʤʫ 

ʵʣʝʢʪʨʦʧʨʠʚʦʜʫ (ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2020 ʛ.). 

ʇʫʙʣʠʢʘʮʠʠ. ʇʦ ʥʘʧʨʘʚʣʝʥʠʶ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʘʚʪʦʨʦʤ ʦʧʫʙʣʠʢʦʚʘʥʦ 13 ʪʨʫʜʦʚ, 

ʚ ʪʦʤ ʯʠʩʣʝ 4 ʩʪʘʪʴʠ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠʟʜʘʥʠʷʭ ʧʦ ʧʝʨʝʯʥʶ ɺɸʂ, 3 ʧʘʪʝʥʪʘ ʥʘ 

ʧʦʣʝʟʥʫ  ʁʤʦʜʝʣ,ɹ 1 ʧʘʪʝʥʪ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ ʩʧʦʩʦʙʘ ʠ 1 ʧʘʪʝʥʪ ʥʘ ʠʟʦʙʨʝʪʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ. 

ɺʥʝʜʨʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʩʩʝʨʪʘʮʠʠ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʨʝʘʣʠʟʦʚʘʥʳ ʠ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʪʠʨʠʩʪʦʨʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷʭ ʯʘʩʪʦʪʳ ʩʝʨʠʡ ʐʇʊʋ-ɺʀ ʠ ʐʇʊʋ-ɺʀʈ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʆʆʆ ʅʇʇ çʕʂʈɸè. 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʸʤ ʨʘʙʦʪʳ. ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, 4 ʛʣʘʚ, 

ʟʘʢʣʶʯʝʥʠʷ, ʩʧʠʩʢʘ ʩʦʢʨʘʱʝʥʠʡ ʠ ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ, ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ ʠʟ 

115 ʥʘʠʤʝʥʦʚʘʥʠʡ, ʯʝʪʳʨʸʭ ʧʨʠʣʦʞʝʥʠʡ. ʆʙʱʠʡ ʦʙʲʸʤ ʜʠʩʩʝʨʪʘʮʠʠ ï 218 ʩʪʨʘʥʠʮ, 67 ʨʠʩʫʥʢʦʚ 

ʠ 19 ʪʘʙʣʠʮ. 
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1. ʉʧʦʩʦʙ rʠ ʫʩʪʨʦʡʩʪʚʘ ʧʫʩʢʘ ʤʦʱʥʳʭ ʩʠʥʭʨʦʥʥʳʭ ʤʘʰʠʥ. ɸʥʘʣʠʟ ʩʧʦʩʦʙʦʚ ʦʧʨʝʜʝʣʝʥʠʷ 

ʫʛʣʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʨʦʪʦʨʘ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ 

ɺ ʛʣʘʚʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʧʦʩʦʙʳ ʠ ʫʩʪʨʦʡʩʪʚʘ ʧʫʩʢʘ ʤʦʱʥʳʭ ʉʄ ʠ ʘʥʘʣʠʟ ʩʧʦʩʦʙʦʚ 

ʦʧʨʝʜʝʣʝʥʠʷ ʫʛʣʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʨʦʪʦʨʘ (ʋʇʈ) ʚ ʦʙʣʘʩʪʠ ʥʫʣʝʚʦʡ ʠ ʥʠʟʢʠʭ ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ ʉʄ. 

ʀʟʣʦʞʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʚʝʜʸʪʩʷ ʥʘ ʦʩʥʦʚʝ ʨʘʙʦʪ [59; 62; 63; 64; 65; 66]. 

1.1 ʆʙʟʦʨ ʩʧʦʩʦʙʦʚ ʠ ʫʩʪʨʦʡʩʪʚ ʧʫʩʢʘ ʤʦʱʥʳʭ ʩʠʥʭʨʦʥʥʳʭ ʤʘʰʠʥ 

ʆʩʥʦʚʥʳʝ ʩʧʦʩʦʙ rʧʫʩʢʘ ʤʦʱʥʳʭ ʠ ʩʚʝʨʭʤʦʱʥʳʭ ʩʠʥʭʨʦʥʥʳʭ ʤʘʰʠʥ (ʉʄ) ʧʦʜʨʦʙʥʦ 

ʨʘʩʩʤʦʪʨʝʥ rʚ ʨʘʙʦʪʝ [23], ʛʜʝ ʧʨʝʜʣʦʞʝʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʦʡ ʩʧʦʩʦʙʳ 

ʧʫʩʢʘ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʘʩʠʥʭʨʦʥʥʳʡ, ʩʠʥʭʨʦʥʥʳʡ ʯʘʩʪʦʪʥʳʡ, ʘʩʠʥʭʨʦʥʥʳʡ ʯʘʩʪʦʪʥʳʡ ʧʫʩʢʠ 

ʠ ʧʫʩʢ ʩ ʧʦʤʦʱʴʶ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʨʘʟʛʦʥʥʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ. 

ʂʨʠʪʝʨʠʷʤʠ ʚʳʙʦʨʘ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʩʧʦʩʦʙʘ ʧʫʩʢʘ ʉʄ ʙʫʜʝʤ ʩʯʠʪʘʪʴ ʩʣʝʜʫʶʱʠʝ: 

- ʩʧʦʩʦʙ ʥʝ ʜʦʣʞʝʥ ʧʨʠʚʦʜʠʪʴ ʢ ʪʝʧʣʦʚʳʤ ʧʝʨʝʛʨʫʟʢʘʤ ʉʄ ʠ ʩʫʱʝʩʪʚʝʥʥʳʤ 

ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʠʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʥʘ ʉʄ ʠ ʩʝʪʴ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ; 

- ʩʧʦʩʦʙ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʠʤʝʥʠʤ ʜʣʷ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ ʉʄ; 

- ʩʧʦʩʦʙ ʜʦʣʞʝʥ ʙʳʪʴ ʧʨʠʤʝʥʠʤ ʜʣʷ ʤʝʭʘʥʠʟʤʦʚ ʩ ʨʘʟʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʧʫʩʢʘ; 

- ʪʝʭʥʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʧʨʠʥʠʤʘʝʤʦʛʦ ʩʧʦʩʦʙʘ ʧʫʩʢʘ ʜʦʣʞʥʘ ʦʙʝʩʧʝʯʠʚʘʪʴ ʤʠʥʠʤʘʣʴʥʦʝ 

ʚʨʝʤʷ ʧʫʩʢʘ ʠ ʥʝ ʜʦʣʞʥʘ ʙʳʪʴ ʟʘʪʨʘʪʥʦʡ. 

ɸʩʠʥʭʨʦʥʥʳʡ ʧʫʩʢ ʉʄ ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʧʦʜʢʣʶʯʝʥʠʝʤ ʦʙʤʦʪʦʢ 

ʩʪʘʪʦʨʘ ʢ ʧʠʪʘʶʱʝʡ ʩʝʪʠ (ʧʨʷʤʦʡ ʧʫʩʢ) ʠʣʠ ʧʨʠ ʧʦʥʠʞʝʥʥʦʤ ʥʘʧʨʷʞʝʥʠʠ [23]. ʇʨʷʤʦʡ ʧʫʩʢ ʉʄ 

ʦʙʣʘʜʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ, ʢʦʪʦʨʳʝ ʧʦʜʨʦʙʥʦ ʠʟʣʦʞʝʥʳ ʚ ʣʠʪʝʨʘʪʫʨʝ [20; 21; 23; 

29; 40; 50; 76; 77; 83] ʠ ʢ ʦʩʥʦʚʥʳʤ ʠʟ ʢʦʪʦʨʳʭ ʦʪʥʦʩʷʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʫʩʢʦʚʳʝ ʪʦʢʠ, ʪʝʧʣʦʚʳʝ 

ʧʝʨʝʛʨʫʟʢʠ ʉʄ, ʦʩʦʙʝʥʥʦ ʚ ʨʦʪʦʨʝ, ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʉʄ ʠ 

ʧʨʠʚʦʜʠʤʳʡ ʚʦ ʚʨʘʱʝʥʠʝ ʤʝʭʘʥʠʟʤ. ɸʩʠʥʭʨʦʥʥʳʡ ʧʫʩʢ ʉʄ ʧʨʠ ʧʦʥʠʞʝʥʥʦʤ ʥʘʧʨʷʞʝʥʠʠ ʭʦʪʷ 

ʠ ʩʥʠʞʘʝʪ ʧʫʩʢʦʚʦʡ ʪʦʢ ʩʪʘʪʦʨʘ, ʥʦ ʧʨʠ ʵʪʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʫʩʢʘ ʠ ʥʝ 

ʨʝʰʘʝʪʩʷ ʧʨʦʙʣʝʤʘ ʩʥʠʞʝʥʠʷ ʪʝʧʣʦʚʳʭ ʧʝʨʝʛʨʫʟʦʢ ʉʄ, ʘ ʟʘʯʘʩʪʫʶ ʵʥʝʨʛʦʚʳʜʝʣʝʥʠʝ ʚ ʉʄ 

ʧʦʣʫʯʘʝʪʩʷ ʙʦʣʴʰʝ, ʯʝʤ ʧʨʠ ʧʨʷʤʦʤ ʧʫʩʢʝ [29; 83]. 

ʇʨʠ ʵʪʦʤ ʚ ʨʷʜʝ ʧʨʘʢʪʠʯʝʩʢʠʭ ʩʣʫʯʘʝʚ ʧʨʠ ʟʘʤʢʥʫʪʦʡ ʥʘʢʦʨʦʪʢʦ ʦʙʤʦʪʢʝ ʚʦʟʙʫʞʜʝʥʠʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ (ʛʝʥʝʨʘʪʦʨʥʳʡ) ʤʦʤʝʥʪ, ʜʝʡʩʪʚʫʶʱʠʡ ʧʨʦʪʠʚ ʦʩʥʦʚʥʦʛʦ ʚʨʘʱʘʶʱʝʛʦ ʤʦʤʝʥʪʘ, 

ʤʦʞʝʪ ʙʳʪʴ ʥʘʩʪʦʣʴʢʦ ʚʝʣʠʢ, ʯʪʦ ʉʄ ʤʦʞʝʪ çʟʘʩʪʨʷʪʴè ʦʢʦʣʦ ʧʦʣʦʚʠʥʥʦʡ ʩʢʦʨʦʩʪʠ, ʦʩʦʙʝʥʥʦ 

ʝʩʣʠ ʢ ʝ yʚʘʣʫ ʧʨʠʣʦʞʝʥ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʡ ʪʦʨʤʦʟʥʦʡ ʤʦʤʝʥʪ ʤʝʭʘʥʠʟʤʘ. ʊʦʢʠ ʦʙʤʦʪʦʢ ʙʫʜʫʪ 

ʧʨʠ ʵʪʦʤ ʚʝʣʠʢʠ ʠ ʦʧʘʩʥʳ ʜʣʷ ʉʄ, ʤʘʛʥʠʪʥʳʝ ʧʦʪʝʨʠ ʚ ʨʦʪʦʨʝ ʙʫʜʫʪ ʪʘʢʞʝ ʚʝʣʠʢʠ ʠʟ-ʟʘ ʪʦʛʦ, 
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ʯʪʦ ʚ ʟʦʥʝ ʧʦʣʫʩʠʥʭʨʦʥʥʦʡ ʩʢʦʨʦʩʪʠ ʨʦʪʦʨ ʧʝʨʝʤʘʛʥʠʯʠʚʘʝʪʩʷ ʩ ʯʘʩʪʦʪʦʡ, ʨʘʚʥʦʡ ʧʨʠʤʝʨʥʦ 

ʧʦʣʦʚʠʥʝ ʯʘʩʪʦʪʳ ʩʪʘʪʦʨʘ. ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʷʚʣʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʦʤʝʥʪʦʚ 

ʧʨʠʚʦʜʠʪ ʢ ʪʘʢ ʥʘʟʳʚʘʝʤʦʤʫ ʵʬʬʝʢʪʫ çʟʘʩʪʨʝʚʘʥʠʷè ʨʦʪʦʨʘ ʚʙʣʠʟʠ ʧʦʣʫʩʠʥʭʨʦʥʥʦʡ ʩʢʦʨʦʩʪʠ, 

ʢʦʪʦʨʳʡ ʚʧʝʨʚʳʝ ʙʳʣ ʦʧʠʩʘʥ ɻ. ɻʸʨʛʝʩʦʤ (Gºrges) ʚ 1896 ʛ. ʉʘʤʦ ʷʚʣʝʥʠʝ ʧʦʣʫʯʠʣʦ ʥʘʟʚʘʥʠʝ 

ç̫ ʚʣʝʥʠʝ ɻʸʨʛʝʩʘè ʠʣʠ çɻ ʬʬʝʢʪ ʦʜʥʦʦʩʥʦʛʦ ʚʢʣʶʯʝʥʠʷè [19]. ɺ ʮʝʣʦʤ ʘʩʠʥʭʨʦʥʥʳʡ ʧʫʩʢ 

ʩʚʝʨʭʤʦʱʥʳʭ ʉʄ ʧʨʠ ʧʦʥʠʞʝʥʥʦʤ ʥʘʧʨʷʞʝʥʠʠ ï ʥʘʠʙʦʣʝʝ ʜʦʨʦʛʦʩʪʦʷʱʝʝ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ 

[23; 76]. ʅʘ ʧʨʘʢʪʠʢʝ ʘʩʠʥʭʨʦʥʥʳʡ ʧʫʩʢ ʉʄ ʧʨʠ ʧʦʥʠʞʝʥʥʦʤ ʥʘʧʨʷʞʝʥʠʠ ʧʨʠʤʝʥʷʝʪʩʷ ʚ 

ʦʩʥʦʚʥʦʤ ʜʣʷ ʉʄ ʩ ʪʫʨʙʦʤʝʭʘʥʠʟʤʘʤʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʤʦʱʥʦʩʪʠ ʩ ʣʸʛʢʠʤʠ ʫʩʣʦʚʠʷʤʠ 

ʧʫʩʢʘ [21; 29; 45; 77; 83], ʧʨʠ ʢʦʪʦʨʳʭ ʪʝʧʣʦʚʘʷ ʧʝʨʝʛʨʫʟʢʘ ʉʄ ʥʝ ʧʨʝʚʳʰʘʝʪ ʫʩʪʘʥʦʚʣʝʥʥʳʭ 

ʟʥʘʯʝʥʠʡ. ʀʟ ʚʳʰʝʧʨʠʚʝʜʸʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʘʩʠʥʭʨʦʥʥʳʡ ʧʫʩʢ ʉʄ ʥʝ ʚʳʧʦʣʥʷʝʪ ʨʷʜ 

ʟʘʷʚʣʝʥʥʳʭ ʚʳʰʝ ʢʨʠʪʝʨʠʝʚ ʚʳʙʦʨʘ ʩʧʦʩʦʙʘ ʧʫʩʢʘ ʉʄ: ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʳʤ 

ʵʣʝʢʪʨʦʜʠʥʘʤʠʯʝʩʢʠʤ ʠ ʪʝʧʣʦʚʳʤ ʧʝʨʝʛʨʫʟʢʘʤ ʉʄ ʠ ʥʝ ʧʨʠʤʝʥʠʤ ʜʣʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ 

ʧʨʠʚʦʜʠʤʳʭ ʚʦ ʚʨʘʱʝʥʠʝ ʉʄ ʤʝʭʘʥʠʟʤʦʚ ʩ ʨʘʟʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʧʫʩʢʘ. 

ʉʧʦʩʦʙ ʧʫʩʢʘ ʩ ʧʦʤʦʱʴʶ ʚʩʧʦʤʦʛʘʪʝʣʴʥʦʛʦ ʨʘʟʛʦʥʥʦʛʦ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʷ ʩʣʦʞʝʥ ʚ 

ʪʝʭʥʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ, ʨʝʜʢʦ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ ʠ ʥʝ ʧʨʠʤʝʥʠʤ ʜʣʷ ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʉʄ. 

ʇʦʜ ʘʩʠʥʭʨʦʥʥʳʤ ʯʘʩʪʦʪʥʳʤ ʧʫʩʢʦʤ ʉʄ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʯʘʩʪʦʪʥʳʡ ʧʫʩʢ ʥʝʚʦʟʙʫʞʜʸʥʥʦʡ 

ʉʄ [23; 24]. ʇʨʠ ʵʪʦʤ ʯʘʩʪʦʪʥʳʡ ʧʫʩʢ ʚʦʟʙʫʞʜʸʥʥʦʡ ʉʄ ʦʪʥʦʩʠʪʩʷ ʢ ʩʠʥʭʨʦʥʥʦʤʫ ʯʘʩʪʦʪʥʦʤʫ 

ʧʫʩʢʫ. ʊʝʭʥʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʘʩʠʥʭʨʦʥʥʦʛʦ ʠʣʠ ʩʠʥʭʨʦʥʥʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʧʫʩʢʘ ʉʄ ʚʦʟʤʦʞʥʘ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʛʦ ʠʣʠ ʵʣʝʢʪʨʦʤʘʰʠʥʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʯʘʩʪʦʪʳ. ʈʝʰʝʥʠʝ 

ʥʘ ʙʘʟʝ ʵʣʝʢʪʨʦʤʘʰʠʥʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʯʘʩʪʦʪʳ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʧʨʠʤʝʥʷʶʪ ʜʣʷ ʤʦʱʥʳʭ 

ʉʄ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʥʘ 

ʛʠʜʨʦʘʢʢʫʤʫʣʠʨʫʶʱʠʭ ʵʣʝʢʪʨʦʩʪʘʥʮʠʷʭ (ɻɸʕʉ) ʧʨʠʤʝʥʷʶʪ ʯʘʩʪʦʪʥʳʡ ʧʫʩʢ ʩʠʥʭʨʦʥʥʦʛʦ 

ʛʝʥʝʨʘʪʦʨʘ-ʜʚʠʛʘʪʝʣʷ ʦʙʨʘʪʠʤʦʛʦ ʘʛʨʝʛʘʪʘ ʧʦ ʧʨʠʥʮʠʧʫ çback-to-backè, ʧʨʠ ʢʦʪʦʨʦʤ ʬʫʥʢʮʠʶ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʩ ʨʝʛʫʣʠʨʫʝʤʦʡ ʯʘʩʪʦʪʦʡ ʚʳʧʦʣʥʷʝʪ ʦʜʠʥ ʠʟ ʛʠʜʨʦʘʛʨʝʛʘʪʦʚ ɻɸʕʉ, 

ʨʘʙʦʪʘʶʱʠʡ ʚ ʛʝʥʝʨʘʪʦʨʥʦʤ ʨʝʞʠʤʝ ʩ ʧʝʨʝʤʝʥʥʳʤʠ ʯʘʩʪʦʪʦʡ ʠ ʥʘʧʨʷʞʝʥʠʝʤ. ʉʣʦʞʥʦʩʪʴ 

ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ ʩʧʦʩʦʙʘ ʧʫʩʢʘ ʩʚʷʟʘʥʘ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʪʦʯʥʦʡ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʋʇʈ 

ʧʫʩʢʘʝʤʦʡ ʠ ʫʧʨʘʚʣʷʶʱʝʡ ʉʄ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʠʪʴ ʙʨʦʩʢʠ ʧʫʩʢʦʚʦʛʦ ʪʦʢʘ ʠ 

ʢʦʣʝʙʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʩʠʥʭʨʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ-ʜʚʠʛʘʪʝʣʷ ʧʫʩʢʘʝʤʦʛʦ 

ʛʠʜʨʦʘʛʨʝʛʘʪʘ, ʢʦʪʦʨʳʝ ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʠʚʦʜʷʪ ʢ ʧʨʝʞʜʝʚʨʝʤʝʥʥʦʤʫ ʠʟʥʦʩʫ ʧʦʩʣʝʜʥʝʛʦ ʠ 

ʫʭʫʜʰʘʶʪ ʢʘʯʝʩʪʚʦ ʥʘʧʨʷʞʝʥʠʷ ʵʥʝʨʛʦʩʠʩʪʝʤʳ [114]. 

ɺ [10] ʫʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʜʣʠʪʝʣʴʥʦʩʪʴ ʘʩʠʥʭʨʦʥʥʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʧʫʩʢʘ ʉʄ ʜʦ ʟʘʜʘʥʥʦʡ 

ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʟʘʪʷʛʠʚʘʝʪʩʷ ʚ 3ï5 ʨʘʟ ʙʦʣʴʰʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʩʠʥʭʨʦʥʥʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʧʫʩʢʘ 

ʧʨʠ ʦʜʠʥʘʢʦʚʦʡ ʢʨʘʪʥʦʩʪʠ ʪʦʢʘ ʩʪʘʪʦʨʘ, ʧʨʠʯʸʤ ʤʦʤʝʥʪ ʥʘʛʨʫʟʢʠ ʧʨʠ ʘʩʠʥʭʨʦʥʥʦʤ ʯʘʩʪʦʪʥʦʤ 

ʧʫʩʢʝ ʉʄ ʚ 3ï5 ʨʘʟ ʤʝʥʴʰʝ ʤʦʤʝʥʪʘ ʥʘʛʨʫʟʢʠ ʧʨʠ ʩʠʥʭʨʦʥʥʦʤ ʯʘʩʪʦʪʥʦʤ ʧʫʩʢʝ ʉʄ. ɺ 
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ʜʠʩʩʝʨʪʘʮʠʠ ʅ. ʅ ɻʦʣʦʚʢʠʥʘ [24] ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʘʩʠʥʭʨʦʥʥʳʡ ʯʘʩʪʦʪʥʳʡ ʧʫʩʢ ʉʄ 

ʮʝʣʝʩʦʦʙʨʘʟʝʥ ʧʨʠ ʥʝʙʦʣʴʰʠʭ ʤʦʤʝʥʪʘʭ ʥʘʛʨʫʟʢʠ ʠ ʠʥʝʨʮʠʠ. ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ ʉʄ ʧʨʠ 

ʘʩʠʥʭʨʦʥʥʦʤ ʯʘʩʪʦʪʥʦʤ ʧʫʩʢʝ ʚ ʦʩʥʦʚʥʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʦʢʘʤʠ ʜʝʤʧʬʝʨʥʳʭ ʦʙʤʦʪʦʢ, ʧʦʵʪʦʤʫ 

ʧʫʩʢʦʚʦʡ ʪʦʢ ʩʪʘʪʦʨʘ ʧʨʠ ʘʩʠʥʭʨʦʥʥʦʤ ʯʘʩʪʦʪʥʦʤ ʧʫʩʢʝ ʉʄ ʙʫʜʝʪ ʚ 3ï5 ʨʘʟ ʙʦʣʴʰʝ ʧʫʩʢʦʚʦʛʦ 

ʪʦʢʘ ʩʪʘʪʦʨʘ ʧʨʠ ʩʠʥʭʨʦʥʥʦʤ ʯʘʩʪʦʪʥʦʤ ʧʫʩʢʝ ʉʄ ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʤʦʤʝʥʪʘʭ ʥʘʛʨʫʟʢʠ ʠ ʠʥʝʨʮʠʠ 

[10; 24]. ɺr ʭʦʜʥʦʡ ʪʦʢ ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʯʘʩʪʦʪʳ (ʇʏ) ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ 

ʘʩʠʥʭʨʦʥʥʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʧʫʩʢʘ ʙʫʜʝʪ ʚ 3ï5 ʨʘʟ ʙʦʣʴʰʝ ʚʳʭʦʜʥʦʛʦ ʪʦʢʘ ʇʏ ʧʨʠ ʩʠʥʭʨʦʥʥʦʤ 

ʯʘʩʪʦʪʥʦʤ ʧʫʩʢʝ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʪʝʭʥʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʘʩʠʥʭʨʦʥʥʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʧʫʩʢʘ ʉʄ 

ʙʦʣʝʝ ʟʘʪʨʘʪʥʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʠʥʭʨʦʥʥʳʤ ʯʘʩʪʦʪʥʳʤ ʧʫʩʢʦʤ ʉʄ. ɸʩʠʥʭʨʦʥʥʳʡ ʯʘʩʪʦʪʥʳʡ 

ʧʫʩʢ ʉʄ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʸʥ ʧʨʠ ʧʫʩʢʝ ʙʝʩʱʸʪʦʯʥʳʭ ʉʄ [24], ʚ ʢʦʪʦʨʳʭ ʥʘʧʨʷʞʝʥʠʝ 

ʚʦʟʙʫʞʜʝʥʠʷ ʬʦʨʤʠʨʫʝʪʩʷ ʦʪ ʩʠʥʭʨʦʥʥʦʛʦ ʧʦʜʚʦʟʙʫʜʠʪʝʣʷ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʠʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʙʨʘʱʸʥʥʘ ̫ʉʄ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʚʳʰʝ ʩʧʦʩʦʙʦʚ ʧʫʩʢʘ ʤʦʱʥʳʭ ʉʄ ʥʘʠʙʦʣʝʝ 

ʧʨʠʤʝʥʷʝʤʳʤ ʥʘ ʧʨʘʢʪʠʢʝ ʷʚʣʷʝʪʩʷ ʩʠʥʭʨʦʥʥʳʡ ʯʘʩʪʦʪʥʳʡ ʧʫʩʢ, ʦʙʝʩʧʝʯʠʚʘʝʤʳʡ 

ʧʦʣʫʧʨʦʚʦʜʥʠʢʦʚʳʤʠ ʇʏ ʩ ʨʝʛʫʣʠʨʫʝʤʦʡ ʚʳʭʦʜʥʦʡ ʯʘʩʪʦʪʦʡ. ʆʩʥʦʚʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʧʦ 

ʚʳʙʦʨʫ ʪʦʧʦʣʦʛʠʠ ʇʏ ʜʣʷ ʩʠʥʭʨʦʥʥʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʧʫʩʢʘ ʉʄ ʷʚʣʷʶʪʩʷ ʝʛʦ ʚʳʩʦʢʘʷ ʥʘʜʸʞʥʦʩʪʴ 

ʧʨʠ ʩʦʧʨʷʞʝʥʠʠ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤʠ ʉʄ, ʚ ʪʦʤ ʯʠʩʣʝ ʩ ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʠ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʚʥʝʜʨʝʥʠʷ. 

ɸʥʘʣʠʟ ʧʫʙʣʠʢʘʮʠʡ [16; 18; 28; 29; 35; 38; 50; 53; 61; 73; 76; 83; 85; 88; 103; 111] ʧʦʢʘʟʳʚʘʝʪ, 

ʯʪʦ ʫʢʘʟʘʥʥʳʤ ʢʨʠʪʝʨʠʷʤ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʜʚʫʭʟʚʝʥʥʳʡ ʨʝʚʝʨʩʠʚʥʳʡ 

ʪʠʨʠʩʪʦʨʥʳʡ ʇʏ (ʊʇʏ), ʩʦʩʪʦʷʱʠʡ ʠʟ ʫʧʨʘʚʣʷʝʤʦʛʦ ʩʝʪʝʚʦʛʦ ʚʳʧʨʷʤʠʪʝʣʷ (ʋɺ) ʠ ʟʘʚʠʩʠʤʦʛʦ 

ʠʥʚʝʨʪʦʨʘ ʪʦʢʘ (ɿʀ), ʚʳʧʦʣʥʝʥʥʳʭ ʧʦ ʪʨʸʭʬʘʟʥʦʡ ʤʦʩʪʦʚʦʡ ʩʭʝʤʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠ 

ʩʦʝʜʠʥʸʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ ʩʛʣʘʞʠʚʘʶʱʠʤʠ ʨʝʘʢʪʦʨʘʤʠ ʟʚʝʥʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ. ɺ [111] 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʨʘʚʥʝʥʠʝ ʤʦʱʥʳʭ ʠ ʩʚʝʨʭʤʦʱʥʳʭ ʩʠʥʭʨʦʥʥʳʭ ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʚ (ʉʕʇ), 

ʧʦʩʪʨʦʝʥʥʳʭ ʥʘ ʨʘʟʥʳʭ ʪʦʧʦʣʦʛʠʷʭ ʇʏ, ʠ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʉʕʇ ʥʘ ʙʘʟʝ ʊʇʏ ʩ ʋɺ ʠ ɿʀ ʠʤʝʝʪ 

ʩʘʤʫʶ ʚʳʩʦʢʫʶ ʥʘʜʸʞʥʦʩʪʴ. ʇʨʠ ʵʪʦʤ ʉʕʇ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ [111] ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩ ʧʦʟʠʮʠʡ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʉʄ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʩʠʩʪʝʤʘ ʊʇʏ-ʉʄ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩ ʧʦʟʠʮʠʡ ʯʘʩʪʦʪʥʦʛʦ ʧʫʩʢʘ ʠ ʦʩʪʘʥʦʚʘ 

ʉʄ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʜʣʷ ʦʙʱʝʧʨʦʤʳʰʣʝʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʥʝ ʧʨʝʚʳʰʘʝʪ 20ï30 ʩ, ʧʦʵʪʦʤʫ 

ʤʝʨʳ ʠ ʩʨʝʜʩʪʚʘ ʩʥʠʞʝʥʠʷ ʚʣʠʷʥʠʷ ʇʏ ʥʘ ʩʝʪʴ ʠ ʉʄ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚ [111], ʤʦʞʥʦ ʥʝ 

ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʩʥʠʞʘʝʪ ʚ ʮʝʣʦʤ ʩʪʦʠʤʦʩʪʴ ʊʇʏ ʩ ʋɺ ʠ ɿʀ. ʉʦʩʪʘʚʥʳʝ ʯʘʩʪʠ ʠ ʵʣʝʤʝʥʪʳ ʊʇʏ 

(ʨʝʘʢʪʦʨʳ, ʪʠʨʠʩʪʦʨʳ, ʩʠʩʪʝʤʘ ʦʭʣʘʞʜʝʥʠʷ ʠ ʪ.ʧ.) ʨʘʙʦʪʘʶʪ ʧʨʠ ʧʫʩʢʝ ʉʄ ʚ 

ʧʦʚʪʦʨʥʦ-ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʤ ʨʝʞʠʤʝ, ʘ ʟʥʘʯʠʪ, ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʤʝʥʴʰʠʡ ʥʦʤʠʥʘʣʴʥʳʡ 

ʪʦʢ ʠ ʠʤʝʪʴ ʤʝʥʴʰʠʝ ʛʘʙʘʨʠʪʥʳʝ ʨʘʟʤʝʨʳ, ʯʪʦ ʩʥʠʞʘʝʪ ʟʘʪʨʘʪʳ ʥʘ ʥʠʭ. ʇʫʣʴʩʘʮʠʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʉʄ ʟʘʚʠʩʷʪ ʦʪ ʧʫʣʴʩʘʮʠʡ ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʪʦʢʘ ʠ ʥʝ ʦʢʘʟʳʚʘʶʪ 
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ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʨʦʮʝʩʩ ʧʫʩʢʘ ʠ ʦʩʪʘʥʦʚʘ ʉʄ ʯʝʨʝʟ ʊʇʏ, ʧʦʵʪʦʤʫ ʚʝʣʠʯʠʥʘ 

ʩʫʤʤʘʨʥʦʡ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʩʛʣʘʞʠʚʘʶʱʠʭ ʨʝʘʢʪʦʨʦʚ ʟʚʝʥʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʥʝ ʦʙʷʟʘʪʝʣʴʥʦ 

ʜʦʣʞʥʘ ʩʦʩʪʘʚʣʷʪʴ 10ï20 ʢʨʘʪʥʫʶ ʚʝʣʠʯʠʥʫ ʦʪ ʢʦʤʤʫʪʘʮʠʦʥʥʦʡ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʉʄ [56]. 

ʉʥʠʞʝʥʥʘʷ ʚʝʣʠʯʠʥʘ ʩʫʤʤʘʨʥʦʡ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʩʛʣʘʞʠʚʘʶʱʠʭ ʨʝʘʢʪʦʨʦʚ ʪʘʢʞʝ ʩʥʠʞʘʝʪ ʦʙʱʠʝ 

ʟʘʪʨʘʪʳ. ɺ ʮʝʣʦʤ ʩʥʠʞʝʥʠʝ ʟʘʪʨʘʪ ʥʘ ʊʇʏ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʠʛʥʫʪʴ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ. 

ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ, ʨʘʟʚʠʚʘʝʤʳʡ ʉʄ ʚ ʩʠʩʪʝʤʝ ʊʇʏ-ʉʄ, ʩʦʛʣʘʩʥʦ [9; 15; 37; 63; 

64; 65; 66] ʟʘʚʠʩʠʪ ʦʪ ʋʇʈ. ʇʦʵʪʦʤʫ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠ ̫ʉʄ ʧʨʠ ʧʫʩʢʝ ʠ 

ʨʘʙʦʪʝ ʥʘ ʧʝʨʝʤʝʥʥʦʡ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʧʦʣʘʛʘʪʴ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʬʘʢʪʠʯʝʩʢʦʤ 

ʋʇʈ, ʢʦʪʦʨʘʷ ʫʩʪʘʥʘʚʣʠʚʘʝʪ ʚʟʘʠʤʦʩʚʷʟʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʤʘʛʥʠʪʥʦʡ ʦʩʠ ʦʙʤʦʪʢʠ 

ʚʦʟʙʫʞʜʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʪʦʨʥʳʭ ʦʙʤʦʪʦʢ. ʀʥʬʦʨʤʘʮʠʷ ʦʙ ʋʇʈ ʥʝʦʙʭʦʜʠʤʘ ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʤʦʤʝʥʪʦʚ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ, ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʨʠ ʥʫʣʝʚʦʡ ʠ ʥʠʟʢʠʭ 

ʯʘʩʪʦʪʘʭ ʚʨʘʱʝʥʠʷ, ʢʦʛʜʘ ʘʤʧʣʠʪʫʜʘ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʩʣʠʰʢʦʤ ʤʘʣʘ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ 

çʝʩʪʝʩʪʚʝʥʥʫʶè ʢʦʤʤʫʪʘʮʠʶ ʪʠʨʠʩʪʦʨʦʚ ɿʀ. 

ʕʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʳʭ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʩʫʪʴ ʢʦʪʦʨʦʡ ʩʦʩʪʦʠʪ ʚ 

ʦʧʨʝʜʝʣʝʥʠʠ ʪʝʤ ʠʣʠ ʠʥʳʤ ʩʧʦʩʦʙʦʤ ʥʘʯʘʣʴʥʦʛʦ ʋʇʈ ʥʝʧʦʜʚʠʞʥʦʡ ʉʄ ʜʣʷ ʝy ʪʨʦʛʘʥʠʷ ʚ 

ʟʘʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚʨʘʱʝʥʠʷ ʠ ʨʘʙʦʪʝ ʚ ʟʦʥʝ ʥʠʟʢʠʭ ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ ʩ ʠʩʢʣʶʯʝʥʠʝʤ 

ʢʦʣʝʙʘʥʠʡ ʨʦʪʦʨʘ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʦʩʦʙʝʥʥʦ ʥʘ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ 

ʧʨʦʮʝʩʩʘ ʧʫʩʢʘ. 

ʇʨʦʮʝʩʩ ʯʘʩʪʦʪʥʦʛʦ ʧʫʩʢʘ ʥʝʧʦʜʚʠʞʥʦʡ ʉʄ ʚ ʦʙʱʝʤ ʩʣʫʯʘʝ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʩʦʩʪʦʷʱʠʤ 

ʠʟ ʩʣʝʜʫʶʱʠʭ ʵʪʘʧʦʚ [50; 101]: 

- ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʯʘʣʴʥʦʛʦ ʋʇʈ ʥʝʧʦʜʚʠʞʥʦʡ ʉʄ; 

- ʪʨʦʛʘʥʠʝ ʉʄ ʠʟ ʥʝʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʝʸ ʨʘʟʛʦʥ ʙʝʟ ʢʦʣʝʙʘʥʠʡ ʨʦʪʦʨʘ ʜʦ ʯʘʩʪʦʪʳ 

ʚʨʘʱʝʥʠʷ, ʥʘ ʢʦʪʦʨʦʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʝʨʝʭʦʜ ɿʀ ʥʘ çʝʩʪʝʩʪʚʝʥʥʫʶè ʢʦʤʤʫʪʘʮʠʶ ʪʠʨʠʩʪʦʨʦʚ ʠ 

ʜʦ ʢʦʪʦʨʦʡ ʕɼʉ ʩʪʘʪʦʨʘ ʤʘʣʘ ʠ ʢʦʤʤʫʪʘʮʠʷ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ï çʠʩʢʫʩʩʪʚʝʥʥʘʷè, ʦʩʫʱʝʩʪʚʣʷʝʤʘʷ 

ʚ ʠʤʧʫʣʴʩʥʦʤ ʨʝʞʠʤʝ, ʚ ʢʦʪʦʨʦʤ ʦʯʝʨʝʜʥʘʷ ʧʘʨʘ ʪʠʨʠʩʪʦʨʥʳʭ ʧʣʝʯ ɿʀ ʚʢʣʶʯʘʝʪʩʷ ʧʦʩʣʝ 

ʩʥʠʞʝʥʠʷ ʪʦʢʘ ʚ ʟʚʝʥʝ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʜʦ ʥʫʣʷ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʮʠʢʣʠʯʝʩʢʠʤ ʧʝʨʝʚʦʜʦʤ ʋɺ 

ʚ ʧʨʝʜʝʣʴʥʳʡ ʠʥʚʝʨʪʦʨʥʳʡ ʨʝʞʠʤ; ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʬʦʨʤʠʨʫʝʤʦʛʦ ʧʨʠ ʵʪʦʤ ʠʤʧʫʣʴʩʥʦʛʦ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʝʧʝʥʥʳʡ ʧʣʘʚʥʳʡ ʨʘʟʚʦʨʦʪ ʨʦʪʦʨʘ ʉʄ ʠ ʝʛʦ 

ʚʨʘʱʝʥʠʝ ʥʘ ʥʠʟʢʠʭ ʯʘʩʪʦʪʘʭ ʚʨʘʱʝʥʠʷ; 

- ʨʘʟʛʦʥ ʉʄ ʜʦ ʥʦʤʠʥʘʣʴʥʦʡ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʧʦʩʣʝ ʧʝʨʝʭʦʜʘ ɿʀ ʥʘ çʝʩʪʝʩʪʚʝʥʥʫʶè 

ʢʦʤʤʫʪʘʮʠʶ ʪʠʨʠʩʪʦʨʦʚ, ʢʦʪʦʨʘʷ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʟʘ ʩʯʸʪ ʢʦʤʤʫʪʠʨʫʶʱʠʭ ʕɼʉ ʩʪʘʪʦʨʘ ʉʄ, ʪ.ʝ. 

ʝʸ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʴʶ; 

- ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʉʄ ʩ ʩʝʪʴʶ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ ʠ ʧʝʨʝʚʦʜ ʧʠʪʘʥʠʷ ʉʄ ʩ ʇʏ ʥʘ ʩʝʪʴ. 

ʆʧʨʝʜʝʣʷʶʱʠʤʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʠ ʥʘʜʸʞʥʦʛʦ ʪʨʦʛʘʥʠʷ ʉʄ ʚ ʟʘʜʘʥʥʦʤ 
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ʥʘʧʨʘʚʣʝʥʠʠ ʚʨʘʱʝʥʠʷ ʠ ʧʨʦʭʦʞʜʝʥʠʷ ʟʦʥʳ ʥʠʟʢʠʭ ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 

ʢʦʣʝʙʘʥʠʡ ʨʦʪʦʨʘ ʷʚʣʷʶʪʩʷ ʜʚʘ ʧʝʨʚʳʭ ʵʪʘʧʘ. ʅʘʣʠʯʠʝ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʋʇʈ ʧʦʟʚʦʣʷʝʪ 

ʬʦʨʤʠʨʦʚʘʪʴ ʟʥʘʢʦʧʦʣʦʞʠʪʝʣʴʥʳʡ ʠʤʧʫʣʴʩʥʳʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ ʮʠʢʣʠʯʝʩʢʦʡ 

ʧʦʜʘʯʝʡ ʠʤʧʫʣʴʩʦʚ ʪʦʢʘ ʚ ʬʘʟʳ ʦʙʤʦʪʢʠ ʩʪʘʪʦʨʘ ʚ ʦʧʨʝʜʝʣʸʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʠ 

ʦʙʝʩʧʝʯʠʪʴ ʤʠʥʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʨʘʟʛʦʥʘ ʚ ʨʝʞʠʤʝ çʠʩʢʫʩʩʪʚʝʥʥʦʡè ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ 

ʜʦ ʩʢʦʨʦʩʪʠ, ʥʘ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʥʘ çʝʩʪʝʩʪʚʝʥʥʫʶè ʢʦʤʤʫʪʘʮʠʶ. 

ʇʨʠ ʵʪʦʤ ʦʙʝʩʧʝʯʠʪʴ ʫʩʪʦʡʯʠʚʳʡ ʧʨʦʮʝʩʩ ʯʘʩʪʦʪʥʦʛʦ ʧʫʩʢʘ ʉʄ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ 

ʩʚʷʟʠ ʠʣʠ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʪʝʤ ʠʣʠ ʠʥʳʤ ʩʧʦʩʦʙʦʤ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ (ʉʋ) ʇʏ ʩ ʬʘʢʪʠʯʝʩʢʠʤ 

ʋʇʈ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʦʧʨʝʜʝʣʝʥʠʝ ʋʇʈ ʤʦʞʝʪ ʙʳʪʴ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʜʘʪʯʠʢʦʚ-ʵʥʢʦʜʝʨʦʚ ʠ ʢʦʩʚʝʥʥʳʤ (ʙʝʟʜʘʪʯʠʢʦʚʳʤ). ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ ʥʘ ʚʘʣʫ 

ʉʄ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʜʘʪʯʠʢʠ ʧʦʣʦʞʝʥʠʷ ʨʦʪʦʨʘ (ɼʇʈ), ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʫʛʣʘ 

ʧʦʚʦʨʦʪʘ ʨʦʪʦʨʘ ʚ ʵʣʝʢʪʨʠʯʝʩʢʠʡ ʘʥʘʣʦʛʦʚʳʡ ʠʣʠ ʮʠʬʨʦʚʦʡ ʩʠʛʥʘʣ ʠ ʚʳʜʘʶʱʠʝ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʛʣʦʚʦʤ ʧʦʣʦʞʝʥʠʠ ʠ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʚ ʉʋ ʇʏ. 

ɼʇʈ ʤʦʛʫʪ ʚʳʜʘʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʘʙʩʦʣʶʪʥʦʤ ʠʣʠ ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʋʇʈ. ɼʣʷ ʪʨʦʛʘʥʠʷ ʨʦʪʦʨʘ 

ʥʝʧʦʜʚʠʞʥʦʡ ʉʄ ʚ ʩʪʨʦʛʦ ʟʘʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚʨʘʱʝʥʠʷ ʉʋ ʇʏ ʜʦʣʞʥʘ ʧʦʣʫʯʘʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʘʙʩʦʣʶʪʥʦʤ ʋʇʈ [16; 106]. ʇʨʠʤʝʥʝʥʠʝ ɼʇʈ, ʚʳʜʘʶʱʠʭ ʠʥʬʦʨʤʘʮʠʶ ʦʙ 

ʦʪʥʦʩʠʪʝʣʴʥʦʤ ʋʇʈ, ʥʝ ʠʩʢʣʶʯʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʤ ʠʣʠ ʠʥʳʤ ʩʧʦʩʦʙʦʤ 

ʥʘʯʘʣʴʥʦʛʦ ʋʇʈ ʥʝʧʦʜʚʠʞʥʦʡ ʉʄ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ɼʇʈ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚ 

ʉʕʇ ʩ ʰʠʨʦʢʠʤ (ʙʦʣʝʝ 1:100) ʜʠʘʧʘʟʦʥʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 

ʧʦʜʜʝʨʞʘʥʠʷ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʠ ʝʸ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʉʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʙʦʣʴʰʦʝ 

ʨʘʟʥʦʦʙʨʘʟʠʝ ʰʠʨʦʢʦ ʠʟʚʝʩʪʥʳʭ ɼʇʈ, ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʢʦʪʦʨʳʭ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʨʷʜʝ 

ʧʫʙʣʠʢʘʮʠʡ [16; 57; 106] ʠ ʚ ʜʠʩʩʝʨʪʘʮʠʠ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʧʫʙʣʠʢʘʮʠʡ, 

ʦʪʨʘʞʘʶʱʠʭ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ, ʚʩʸ ʙʦʣʴʰʝʝ ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʘʶʪ 

ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʢʦʩʚʝʥʥʦʛʦ (ʙʝʟʜʘʪʯʠʢʦʚʦʛʦ) ʦʧʨʝʜʝʣʝʥʠʷ ʋʇʈ ʉʄ, ʦʢʘʟʳʚʘʶʱʠʝʩʷ ʦʩʦʙʝʥʥʦ 

ʵʬʬʝʢʪʠʚʥʳʤʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʯʘʩʪʦʪʥʦʛʦ ʧʫʩʢʘ ʤʦʱʥʳʭ ʉʄ [4; 5; 8; 12; 13; 16; 22; 37; 51; 58; 

89; 90; 91; 98; 100; 102; 106; 115]. 

ʇʨʠʥʮʠʧʳ ʙʝʟʜʘʪʯʠʢʦʚʦʛʦ (ʢʦʩʚʝʥʥʦʛʦ) ʦʧʨʝʜʝʣʝʥʠ ̫ʥʘʯʘʣʴʥʦʛʦ ʋʇʈ ʥʝʧʦʜʚʠʞʥʦʡ ʉʄ 

ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦ ʦʩʚʝʱʝʥ rʮʝʣʳʤ ʨʷʜʦʤ ʧʫʙʣʠʢʘʮʠʡ [1; 2; 3; 5; 12; 16; 18; 37; 63; 73; 88; 90; 

91; 96; 97; 101; 103; 105; 115]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʯʘʩʪʦʪʥʦʛʦ ʧʫʩʢʘ ʉʄ ʚʘʞʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʥʝʢʦʪʦʨʳʭ 

ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʘʩʧʝʢʪʦʚ ʧʨʦʙʣʝʤʳ ʙʝʟʜʘʪʯʠʢʦʚʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʋʇʈ ʧʦʩʣʝ ʪʨʦʛʘʥʠʷ ʉʄ ʠʟ 

ʥʝʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʝʸ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʛʦʥʘ ʚ ʠʤʧʫʣʴʩʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ 

ʊʇʏ-ʉʄ. ʇʨʠ ʵʪʦʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʪʘʢʞʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʠʩʩʣʝʜʦʚʘʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʠ 
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ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʩʠʩʪʝʤʝ ʊʇʏ-ʉʄ ʧʨʠ ʦʰʠʙʢʝ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʯʘʣʴʥʦʛʦ ʋʇʈ 

ʥʝʧʦʜʚʠʞʥʦʡ ʉʄ. 

1.2 ʉʧʦʩʦʙʳ ʙʝʟʜʘʪʯʠʢʦʚʦʛʦ ʦʧʨʝʜʝʣʝʥʠ ̫ʫʛʣʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʨʦʪʦʨʘ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ 

ʚ ʦʙʣʘʩʪʠ ʥʫʣʝʚʦʡ ʠ ʥʠʟʢʠʭ ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ 

ʆʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʉʋ ʙʝʟʜʘʪʯʠʢʦʚʳʭ ʩʝʨʠʡʥʳʭ ʯʘʩʪʦʪʥʦ-ʨʝʛʫʣʠʨʫʝʤʳʭ 

ʵʣʝʢʪʨʦʧʨʠʚʦʜʦʚ (ʕʇ) ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʩʠʥʭʨʦʥʥʦʛʦ, ʨʘʩʩʤʦʪʨʝʥ ʚ [100; 102; 106]. 

ɺ ʵʪʠʭ ʨʘʙʦʪʘʭ ʚʳʜʝʣʝʥʳ: 

- ʩʢʘʣʷʨʥʦʝ ʫʧʨʘʚʣʝʥʠʝ; 

- ʙʝʟʜʘʪʯʠʢʦʚʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʦʧʠʩʘʥʠʠ ʧʝʨʝʭʦʜʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʉʄ ʪʝʦʨʠʝʡ ʦʙʦʙʱʸʥʥʦʡ ʜʚʫʭʬʘʟʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʘʰʠʥʳ; 

- ʙʝʟʜʘʪʯʠʢʦʚʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʘʥʠʟʦʪʨʦʧʠʠ ʉʄ. 

ʉʢʘʣʷʨʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʯʘʩʪʦʪʥʦ-ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʉʕʇ ʨʘʩʩʤʦʪʨʝʥʦ ʚ [6; 7; 14; 16; 24; 47; 58; 

73; 74; 85; 88; 101; 105; 107; 108; 112]. ʇʨʠ ʩʢʘʣʷʨʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʚ ʉʋ ʧʨʷʤʳʤ ʠʣʠ ʢʦʩʚʝʥʥʳʤ 

ʦʙʨʘʟʦʤ ʬʦʨʤʠʨʫʝʪʩʷ ʋʇʈ ʚʠʨʪʫʘʣʴʥʦʡ ʉʄ ʠʣʠ ʫʛʣʦʚʦʝ ʧʦʣʦʞʝʥʠʝ ʠʤʠʪʘʪʦʨʘ ɼʇʈ (ʀɼʇʈ) ʀQ  , 

ʦʧʠʩʳʚʘʝʤʦʝ ʩʦʦʪʥʦʰʝʥʠʝʤ: 

 ʀ ʀ0 ʀdtQ =Q + wñ , (1) 

ʛʜʝ ʀ0Q  ï ʥʘʯʘʣʴʥʦʝ ʋʇʈ ʚʠʨʪʫʘʣʴʥʦʡ ʉʄ ʠʣʠ ʀɼʇʈ, 

 ʀw  ïʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʨʦʪʦʨʘ ʚʠʨʪʫʘʣʴʥʦʡ ʉʄ ʠʣʠ ʀɼʇʈ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʢʘʢ: 

 ʀ ʀ0 ʀdtw =w + eñ , (2) 

ʛʜʝ ʀ0w  ʠ ʀe  ï ʥʘʯʘʣʴʥʘʷ (ʧʫʩʢʦʚʘʷ) ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʠ ʫʛʣʦʚʦʝ ʫʩʢʦʨʝʥʠʝ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ 

ʚʠʨʪʫʘʣʴʥʦʡ ʉʄ ʠʣʠ ʀɼʇʈ. 

ʇʨʠ ʩʢʘʣʷʨʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʩʠʩʪʝʤ rʊʇʏ-ʉʄ ʚ ʦʙʣʘʩʪʠ ʥʫʣʝʚʦʡ ʠ ʥʠʟʢʠʭ ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ 

ʬʦʨʤʠʨʫʶʪʩʷ çʠʩʢʫʩʩʪʚʝʥʥʳʝè ʠʣʠ ʧʨʠʥʫʜʠʪʝʣʴʥʳʝ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʧʦ ʜʦʩʪʠʞʝʥʠʶ 

ʋʇʈ ʚʠʨʪʫʘʣʴʥʦʡ ʉʄ ʠʣʠ ʀɼʇʈ ʠʟʚʝʩʪʥʳʭ ʧʦʨʦʛʦʚʳʭ ʚʝʣʠʯʠʥ ʠ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʟʘʜʘʥʥʦʝ 

ʟʥʘʯʝʥʠʝ ʪʦʢʘ ʩʪʘʪʦʨʘ ʥʘ ʤʝʞʢʦʤʤʫʪʘʮʠʦʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ. ʊʝʤ 

ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʨʘʟʛʦʥ ʉʄ. ʉʦʛʣʘʩʥʦ (1) ʠ (2) ʦʩʥʦʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʩʢʘʣʷʨʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʧʨʦʩʪʦʪʘ ʨʝʘʣʠʟʘʮʠʠ ʵʪʦʛʦ ʩʧʦʩʦʙʘ. 

ɹʝʟʜʘʪʯʠʢʦʚʦʝ (ʢʦʩʚʝʥʥʦʝ) ʦʧʨʝʜʝʣʝʥʠʝ ʋʇʈ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʦʧʠʩʘʥʠʠ 

ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʦʙʦʙʱʸʥʥʦʡ ʜʚʫʭʬʘʟʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʘʰʠʥʳ, ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ 

ʜʚʫʤʷ ʦʩʥʦʚʥʳʤʠ ʩʧʦʩʦʙʘʤʠ: 
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- ʦʧʨʝʜʝʣʝʥʠʝ ʋʇʈ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʨʝʰʝʥʠʠ ʫʨʘʚʥʝʥʠʡ ʜʚʠʞʝʥʠʷ ʨʦʪʦʨʘ, ʜʣʷ ʯʝʛʦ 

ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʫʛʣʦʚʦʝ ʫʩʢʦʨʝʥʠʝ ʉʄ ʠ ʟʥʘʪʴ ʥʘʯʘʣʴʥʦʝ ʋʇʈ ʥʝʧʦʜʚʠʞʥʦʡ ʉʄ; 

- ʦʧʨʝʜʝʣʝʥʠʝ ʋʇʈ ʠʟ ʥʘʧʨʷʞʝʥʠʡ, ʪʦʢʦʚ ʩʪʘʪʦʨʘ ʠʣʠ ʨʦʪʦʨʘ ʉʄ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʋʇʈ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʨʝʰʝʥʠʠ ʫʨʘʚʥʝʥʠʡ ʜʚʠʞʝʥʠʷ ʨʦʪʦʨʘ, ʨʘʩʩʤʦʪʨʝʥʦ ʚ [12; 

16; 37; 67; 73; 88]. ɺ [16; 37] ʨʘʩʩʤʦʪʨʝʥ ʩʧʦʩʦʙ, ʧʨʠ ʢʦʪʦʨʦʤ ʧʦ ʠʟʤʝʨʷʝʤʦʤʫ ʪʦʢʫ ʩʪʘʪʦʨʘ ʠ 

ʟʘʜʘʥʥʦʤʫ ʪʦʢʫ ʚʦʟʙʫʞʜʝʥʠʷ ʚʳʯʠʩʣʷʝʪʩʷ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʥʘ 

ʤʝʞʢʦʤʤʫʪʘʮʠʦʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ, ʚʳʯʠʩʣʷʝʪʩʷ ʫʛʣʦʚʦʝ ʫʩʢʦʨʝʥʠʝ 

ʨʦʪʦʨʘ ʉʄ ʧʨʠ ʥʫʣʝʚʦʤ ʤʦʤʝʥʪʝ ʥʘʛʨʫʟʢʠ ʠ ʧʦʩʪʦʷʥʩʪʚʝ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʛʦʣ 

ʧʦʚʦʨʦʪʘ ʨʦʪʦʨʘ ʉʄ ʤʝʞʜʫ ʢʦʤʤʫʪʘʮʠʷʤʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʠʥʪʝʛʨʠʨʦʚʘʥʠʝʤ ʫʨʘʚʥʝʥʠʡ 

ʜʚʠʞʝʥʠʷ ʨʦʪʦʨʘ. 

ɺ [12] ʨʘʩʩʤʦʪʨʝʥʦ ʜʚʘ ʚʘʨʠʘʥʪʘ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʡ ʜʚʠʞʝʥʠʷ ʨʦʪʦʨʘ. ɺ ʧʝʨʚʦʤ ʚʘʨʠʘʥʪʝ 

ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʫʩʣʦʚʠʠ ʧʦʩʪʦʷʥʩʪʚʘ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʠ ʥʝʠʟʤʝʥʥʦʩʪʠ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʡ 

ʩʪʘʪʦʨʘ ʧʦ ʧʦʧʝʨʝʯʥʦʡ ʠ ʧʨʦʜʦʣʴʥʦʡ ʦʩʷʤ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ dq  ʠʥʚʝʨʪʠʨʦʚʘʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 

ʥʘ ʚʭʦʜʝ ɿʀ ʧʦʩʣʝ ʚʳʯʠʪʘʥʠʷ ʧʘʜʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʘʢʪʠʚʥʳʭ ʩʦʧʨʦʪʠʚʣʝʥʠʷʭ ʧʨʦʚʦʜʷʱʠʭ 

ʜʚʫʭ ʬʘʟ ʩʪʘʪʦʨʘ ʉʄ ʝʩʪʴ ʧʨʦʠʟʚʝʜʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ ʠ ʧʦʩʪʦʷʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. ʇʦʩʣʝʜʥʷʷ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʫʛʣʦʚʦʡ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʠʥʚʝʨʪʠʨʦʚʘʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʚʭʦʜʝ ɿʀ ʚ ʢʘʯʝʩʪʚʝ ʩʠʛʥʘʣʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʛʦ ʫʛʣʦʚʦʡ 

ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʋʇʈ ʟʘ ʩʯʸʪ ʨʝʝhʥʠʷ ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʨʦʪʦʨʘ. ɺʦ ʚʪʦʨʦʤ 

ʚʘʨʠʘʥʪʝ, ʨʘʩʩʤʦʪʨʝʥʥʦʤ ʚ [12], ʚʳʯʠʩʣʷʶʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ ʉʄ, ʟʘʜʘʚʘʝʤʳʡ 

ʧʦʩʪʦʷʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʪʦʢʘ ʚʦʟʙʫʞʜʝʥʠʷ, ʧʝʨʚʦʡ ʛʘʨʤʦʥʠʢʦʡ ʪʦʢʘ ʩʪʘʪʦʨʘ ʠ ʫʛʣʦʤ ʤʝʞʜʫ 

ʧʝʨʚʦʡ ʛʘʨʤʦʥʠʢʦʡ ʪʦʢʘ ʩʪʘʪʦʨʘ ʠ ʩʦʩʪʘʚʣʷʶʱʝʡ ʕɼʉ ʚʨʘʱʝʥʠʷ ʩʪʘʪʦʨʘ, ʬʦʨʤʠʨʫʝʤʦʡ 

ʧʦʩʪʦʷʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʪʦʢʘ ʚʦʟʙʫʞʜʝʥʠʷ, ʟʘʜʘʶʪʩʷ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʦʧʠʩʘʥʠʝʤ ʤʦʤʝʥʪʘ 

ʥʘʛʨʫʟʢʠ ʥʘ ʚʘʣʫ ʨʦʪʦʨʘ ʉʄ ʚ ʚʠʜʝ ʥʝʣʠʥʝʡʥʦʡ ʬʫʥʢʮʠʠ ʠ ʦʧʨʝʜʝʣʷʶʪ ʋʇʈ, ʨʝʰʘʷ ʫʨʘʚʥʝʥʠʷ 

ʜʚʠʞʝʥʠʷ ʨʦʪʦʨʘ. 

ɺ [67] ʯʘʩʪʦʪʘ ʢʦʤʤʫʪʘʮʠʡ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʝʥʝʨʘʪʦʨʦʤ ʯʘʩʪʦʪʳ, ʪʝʤʧ ʥʘʙʦʨʘ 

ʯʘʩʪʦʪʳ ʢʦʪʦʨʦʛʦ ʟʘʜʘʸʪʩʷ ʠʟʤʝʨʝʥʥʳʤ ʠʥʚʝʨʪʠʨʦʚʘʥʥʳʤ ʥʘʧʨʷʞʝʥʠʝʤ ʥʘ ʚʭʦʜʝ ɿʀ, ʧʦʵʪʦʤʫ 

ʨʝʰʝʥʠʝ ʘʥʘʣʦʛʠʯʥʦ ʧʝʨʚʦʤʫ ʨʝʰʝʥʠʶ ʠʟ [12]. 

ɺ [73; 88] ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʧʦʩʦʙ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʪʦʤ, ʯʪʦ ʢʦʣʝʙʘʥʠʷ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʦʣʝʙʘʥʠʷʤ ʥʘʧʨʷʞʝʥʠʷ ʚʦʟʙʫʞʜʝʥʠʷ ʉʄ. ɺ 

ʫʢʘʟʘʥʥʦʤ ʩʧʦʩʦʙʝ ʪʘʢ ʞʝ, ʢʘʢ ʠ ʚ [67], ʯʘʩʪʦʪʘ ʢʦʤʤʫʪʘʮʠʡ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʛʝʥʝʨʘʪʦʨʦʤ ʯʘʩʪʦʪʳ, ʪʝʤʧ ʥʘʙʦʨʘ ʯʘʩʪʦʪʳ ʢʦʪʦʨʦʛʦ ʢʦʨʨʝʢʪʠʨʫʝʪʩʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʤ 

ʨʝʛʫʣʷʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʨʘʙʦʪʘʝʪ ʚ ʬʫʥʢʮʠʠ ʦʰʠʙʢʠ ʤʝʞʜʫ ʤʛʥʦʚʝʥʥʳʤ ʠʟʤʝʨʷʝʤʳʤ 

ʥʘʧʨʷʞʝʥʠʝʤ ʚʦʟʙʫʞʜʝʥʠʷ ʉʄ ʠ ʧʦʩʪʦʷʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʥʘʧʨʷʞʝʥʠʷ ʚʦʟʙʫʞʜʝʥʠʷ, 

ʧʦʣʫʯʝʥʥʦʡ ʟʘ ʩʯʸʪ ʮʠʬʨʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ ʠʟʤʝʨʷʝʤʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚʦʟʙʫʞʜʝʥʠʷ. 

ɺ [4; 5; 16; 22; 58] ʨʘʩʩʤʦʪʨʝʥʦ ʦʧʨʝʜʝʣʝʥʠʝ ʋʇʈ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 
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ʥʘʧʨʷʞʝʥʠʷ ʥʝʧʨʦʚʦʜʷʱʝʡ ʬʘʟʳ ʩʪʘʪʦʨʘ ʉʄ. ɺ [4] ʧʨʝʜʣʦʞʝʥ ʩʧʦʩʦʙ, ʧʦ ʢʦʪʦʨʦʤʫ ʠʟʤʝʨʷʶʪ 

ʥʘʧʨʷʞʝʥʠʝ ʚ ʥʝʦʙʪʝʢʘʝʤʦʡ ʪʦʢʦʤ ɿʀ ʬʘʟʥʦʡ ʦʙʤʦʪʢʝ ʉʄ, ʠʟʤʝʨʷʶʪ ʬʘʟʫ ʵʪʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʠ 

ʢʦʥʪʨʦʣʠʨʫʶʪ ʜʦʩʪʠʞʝʥʠʝ ʬʘʟʳ ʠʟʤʝʨʷʝʤʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʟʘʜʘʥʥʦʡ ʫʩʪʘʚʢʠ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʦʯʝʨʝʜʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ. ɺ [58] ʧʦʢʘʟʘʥʘ ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʩʧʦʩʦʙʘ, 

ʧʨʠʚʝʜʸʥʥʦʛʦ ʚ [4]. ɺ [5; 16] ʧʨʝʜʣʦʞʝʥʦ ʪʝʭʥʠʯʝʩʢʦʝ ʨʝʰʝʥʠʝ, ʧʦ ʢʦʪʦʨʦʤʫ ʠʟʤʝʨʷʶʪ 

ʥʘʧʨʷʞʝʥʠʝ ʚ ʥʝʦʙʪʝʢʘʝʤʦʡ ʪʦʢʦʤ ɿʀ ʬʘʟʥʦʡ ʦʙʤʦʪʢʝ ʉʄ ʠ ʦʯʝʨʝʜʥʫʶ ʢʦʤʤʫʪʘʮʠʶ ʪʠʨʠʩʪʦʨʦʚ 

ɿʀ ʚʳʧʦʣʥʷʶʪ ʧʨʠ ʧʝʨʝʭʦʜʝ ʠʟʤʝʨʷʝʤʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚ ʥʝʦʙʪʝʢʘʝʤʦʡ ʪʦʢʦʤ ɿʀ ʬʘʟʥʦʡ ʦʙʤʦʪʢʝ 

ʉʄ ʯʝʨʝʟ ʥʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ. ʈʝʰʝʥʠʷ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚ [22], ʘʥʘʣʦʛʠʯʥʳ ʨʝʰʝʥʠʷʤ ʠʟ [4; 5; 16; 

58], ʥʦ ʨʘʩʩʤʦʪʨʝʥʳ ʜʣʷ ʇʏ ʩ ʠʥʚʝʨʪʦʨʦʤ ʥʘʧʨʷʞʝʥʠʷ. 

ɺ [99] ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʙʝʩʱʸʪʦʯʥʘʷ ʉʄ, ʚʦʟʙʫʞʜʝʥʠʝ ʢʦʪʦʨʦʡ ʬʦʨʤʠʨʫʝʪʩʷ ʘʩʠʥʭʨʦʥʥʳʤ 

ʧʦʜʚʦʟʙʫʜʠʪʝʣʝʤ, ʩʦʝʜʠʥʸʥʥʳʤ ʩ ʚʘʣʦʤ ʙʝʩʱʸʪʦʯʥʦʡ ʉʄ ʠ ʩʦʩʪʦʷʱʠʤ ʠʟ ʘʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥ r

(ɸʄ) ʩ ʬʘʟʥʳʤ ʨʦʪʦʨʦʤ ʠ ʜʠʦʜʥʦʛʦ ʚʳʧʨʷʤʠʪʝʣ,̫ ʧʦʜʢʣʶʯʸʥʥʦʛʦ ʚʳʧʨʷʤʣʝʥʥʦʡ ʩʪʦʨʦʥʦʡ ʢ 

ʦʙʤʦʪʢʝ ʚʦʟʙʫʞʜʝʥʠʷ ʙʝʩʱʸʪʦʯʥʦʡ ʉʄ ʠ ʧʝʨʝʤʝʥʥʦʡ ʩʪʦʨʦʥʦʡ ʢ ʚʳʚʦʜʘʤ ʨʦʪʦʨʘ ɸʄ. ɼʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ ʋʇʈ ʙʝʩʱʸʪʦʯʥʦʡ ʉʄ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʧʨʝʜʝʣʷʪʴ ʫʛʣʦʚʦʝ ʧʦʣʦʞʝʥʠʝ ʨʦʪʦʨʘ ɸʄ ʩ 

ʬʘʟʥʳʤ ʨʦʪʦʨʦʤ, ʦʙʤʦʪʢʘ ʨʦʪʦʨʘ ʢʦʪʦʨʦʡ ʥʘʛʨʫʞʝʥʘ ʥʘ ʜʠʦʜʥʳʡ ʚʳʧʨʷʤʠʪʝʣʴ ʠ ʦʙʤʦʪʢʫ 

ʚʦʟʙʫʞʜʝʥʠʷ ʙʝʩʱʸʪʦʯʥʦʡ ʉʄ. 

ɺ [22; 100; 102; 106] ʨʘʩʩʤʦʪʨʝʥʳ ʚʘʨʠʘʥʪʳ ʙʝʟʜʘʪʯʠʢʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠ ̫ ʥʘ ʦʩʥʦʚʝ 

ʥʘʙʣʶʜʘʪʝʣʝʡ, ʘʜʘʧʪʠʚʥʳʭ ʩʠʩʪʝʤ ʩ ʵʪʘʣʦʥʥʦʡ ʤʦʜʝʣʴʶ ʠ ʩʠʩʪʝʤ ʩ ʦʮʝʥʢʦʡ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ, 

ʥʦ ʦʜʥʦʟʥʘʯʥʦʝ ʨʝʰʝʥʠʝ ʧʨʠ ʠʭ ʧʨʠʤʝʥʝʥʠʠ ʚ ʦʙʣʘʩʪʠ ʥʫʣʝʚʦʡ ʠ ʥʠʟʢʠʭ ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ ʉʄ 

ʦʪʩʫʪʩʪʚʫʝʪ. 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʙʝʟʜʘʪʯʠʢʦʚʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʋʇʈ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʘʥʠʟʦʪʨʦʧʠʠ ʉʄ [100; 102; 106], ʠʩʧʦʣʴʟʫʝʪ ʠʥʞʝʢʮʠʶ ʪʝʩʪʠʨʫʶʱʠʭ ʩʠʛʥʘʣʦʚ ʪʦʢʘ ʠʣʠ 

ʥʘʧʨʷʞʝʥʠʷ ʚ ʩʪʘʪʦʨʥʫʶ ʦʙʤʦʪʢʫ ʠʣʠ ʦʙʤʦʪʢʫ ʚʦʟʙʫʞʜʝʥʠʷ ʉʄ. ʉʦʛʣʘʩʥʦ [8] ʪʘʢʠʝ ʩʧʦʩʦʙʳ 

ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʙʤʦʪʢʠ ʚʦʟʜʝʡʩʪʚʠʷ, ʚ 

ʢʦʪʦʨʫʶ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʥʞʝʢʮʠʷ ʪʝʩʪʠʨʫʶʱʠʭ ʩʠʛʥʘʣʦʚ ʠ ʢʦʪʦʨʘʷ ʦʙʦʟʥʘʯʘʝʪʩʷ ʢʘʢ ʠʩʪʦʯʥʠʢ, ʠ 

ʦʙʤʦʪʢʠ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʢʦʪʦʨʘʷ ʦʙʦʟʥʘʯʘʝʪʩʷ ʢʘʢ ʧʨʠʸʤʥʠʢ ʦʪʢʣʠʢʘ ʪʝʩʪʠʨʫʶʱʠʭ ʩʠʛʥʘʣʦʚ ʠ ʚ 

ʢʦʪʦʨʦʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʟʤʝʨʝʥʠʝ ʵʣʝʢʪʨʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ. 

ʐʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʧʦʣʫʯʠʣʦ ʢʦʩʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʋʇʈ ʉʄ ʩ ʧʦʩʪʦʷʥʥʳʤʠ 

ʤʘʛʥʠʪʘʤʠ [8; 13; 22; 100; 102; 106], ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʠʥʞʝʢʮʠʠ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʭ ʪʝʩʪʠʨʫʶʱʠʭ 

ʩʠʛʥʘʣʦʚ, ʯʘʩʪʦʪʘ ʢʦʪʦʨʳʭ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʯʘʩʪʦʪʫ ʦʩʥʦʚʥʦʡ ʛʘʨʤʦʥʠʢʠ, ʘ ʨʝʘʢʮʠʷ ʥʘ 

ʢʦʪʦʨʳʝ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʠ ʜʝʡʩʪʚʫʝʪ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʦʚʝʜʝʥʠʷ ʉʄ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʦʩʥʦʚʥʦʡ 

ʯʘʩʪʦʪʦʡ. ʅʦ ʫʢʘʟʘʥʥʦʝ ʨʝʰʝʥʠʝ ʥʝ ʧʦʣʫʯʠʣʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʜʣʷ ʤʦʱʥʳʭ ʵʣʝʢʪʨʠʯʝʩʢʠ 

ʚʦʟʙʫʞʜʘʝʤʳʭ ʉʄ ʩ ʜʝʤʧʬʝʨʥʳʤʠ ʨʦʪʦʨʥʳʤʠ ʦʙʤʦʪʢʘʤʠ [98]. ɺ [98] ʫʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ 

ʜʝʤʧʬʝʨʥʳʝ ʦʙʤʦʪʢʠ ʚʣʠʷʶʪ ʥʘ ʚʳʩʦʢʦʯʘʩʪʦʪʥʫʶ ʧʨʦʚʦʜʠʤʦʩʪʴ ʩʪʘʪʦʨʥʳʭ ʦʙʤʦʪʦʢ, ʜʝʣʘʷ 

ʩʣʦʞʥʳʤ ʠʣʠ ʧʦʯʪʠ ʥʝʚʳʧʦʣʥʠʤʳʤ ʦʙʥʘʨʫʞʝʥʠʝ ʣʶʙʦʡ ʫʛʣʦʚʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʩʪʘʪʦʨʥʦʡ 
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ʧʨʦʚʦʜʠʤʦʩʪʠ, ʜʘʞʝ ʜʣʷ ʷʚʥʦʧʦʣʶʩʥʳʭ ʉʄ. 

ɺ [89; 90; 91; 98; 115] ʨʘʩʩʤʦʪʨʝʥʳ ʩʧʦʩʦʙʳ, ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʠʥʞʝʢʮʠʠ ʥʠʟʢʦʯʘʩʪʦʪʥʳʭ ʠʣʠ 

ʩʨʝʜʥʝʯʘʩʪʦʪʥʳʭ ʪʝʩʪʠʨʫʶʱʠʭ ʩʠʛʥʘʣʦʚ, ʯʘʩʪʦʪʘ ʢʦʪʦʨʳʭ ʥʝ ʧʨʝʚʳʰʘʝʪ ʯʘʩʪʦʪʳ ʧʫʣʴʩʘʮʠʡ 

ʧʝʨʝʤʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʪʦʢʘ ʚʦʟʙʫʞʜʝʥʠʷ ʧʨʠ ʧʠʪʘʥʠʠ ʦʙʤʦʪʢʠ ʚʦʟʙʫʞʜʝʥʠʷ ʉʄ ʦʪ 

ʪʠʨʠʩʪʦʨʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʚʦʟʙʫʞʜʝʥʠʷ (ʈɺ), ʚʳʧʦʣʥʝʥʥʦʛʦ ʧʦ ʤʦʩʪʦʚʦʡ ʠʣʠ ʥʫʣʝʚʦʡ ʩʭʝʤʝ 

ʚʳʧʨʷʤʣʝʥʠʷ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʋʇʈ, ʨʘʩʩʤʦʪʨʝʥʥʦʝ ʚ [98], ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʪʦʤ, ʯʪʦ ʠʥʞʝʢʮʠʷ ʪʝʩʪʦʚʦʛʦ 

ʩʠʛʥʘʣʘ ʚ ʩʪʘʪʦʨʥʫʶ ʦʙʤʦʪʢʫ ʧʦ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ d  ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʠ ʚ ʦʙʤʦʪʢʝ 

ʚʦʟʙʫʞʜʝʥʠʷ, ʘ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʠʥʞʝʢʮʠʷ ʪʝʩʪʦʚʦʛʦ ʩʠʛʥʘʣʘ ʧʦ ʧʦʧʝʨʝʯʥʦʡ ʦʩʠ q  ʥʝ ʚʣʠʷʝʪ ʥʘ ʪʦʢ 

ʚʦʟʙʫʞʜʝʥʠʷ. ʇʦʵʪʦʤʫ ʧʝʨʝʤʝʥʥʳʡ ʪʝʩʪʠʨʫʶʱʠʡ ʪʦʢ ʩʪʘʪʦʨʘ ʠʥʞʝʢʪʠʨʫʝʪʩʷ ʩ ʫʛʣʦʚʦʡ 

ʦʨʠʝʥʪʘʮʠʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ d . ʆʧʨʝʜʝʣʝʥʠʝ ʋʇʈ, ʨʘʩʩʤʦʪʨʝʥʥʦʝ ʚ [98], 

ʠʩʧʦʣʴʟʫʝʪ ʘʜʘʧʪʠʚʥʫ  ʁʩʠʩʪʝʤʫ ʩ ʵʪʘʣʦʥʥʦʡ ʤʦʜʝʣʴ  ʁ[105], ʚ ʢʦʪʦʨʦʡ ʩʪʘʪʦʨʥʘʷ ʤʦʜʝʣʴ ʧʦ ʪʦʢʫ 

ʥʝ ʠʟʤʝʥʷʝʪʩʷ, ʘ ʚ ʩʪʘʪʦʨʥʦʡ ʤʦʜʝʣʠ ʧʦ ʥʘʧʨʷʞʝʥʠʶ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦʚʦʨʦʪ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ 

ʩʪʘʪʦʨʘ ʥʘ ʫʛʦʣ, ʟʘʜʘʚʘʝʤʳʡ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʴʶ ʢʦʨʨʝʢʮʠʠ, ʬʦʨʤʠʨʫʝʤʦʡ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳʤ 

ʨʝʛʫʣʷʪʦʨʦʤ, ʢʦʪʦʨʳʡ ʨʘʙʦʪʘʝʪ ʚ ʬʫʥʢʮʠʠ ʦʰʠʙʢʠ ʤʝʞʜʫ ʧʝʨʝʤʝʥʥʦʡ ʠ ʧʦʩʪʦʷʥʥʦʡ 

ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʪʦʢʘ ʚʦʟʙʫʞʜʝʥʠʷ ʩ ʫʯʸʪʦʤ ʠʥʞʝʢʪʠʨʫʝʤʦʛʦ ʪʝʩʪʦʚʦʛʦ ʪʦʢʘ ʩʪʘʪʦʨʘ. 

ɺ [89; 90; 91] ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʠʥʞʝʢʪʠʨʫʝʤʳʭ ʪʝʩʪʠʨʫʶʱʠʭ ʩʠʛʥʘʣʦʚ 

ʧʝʨʝʤʝʥʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʪʦʢʘ ʚʦʟʙʫʞʜʝʥʠʷ ʉʄ, ʬʦʨʤʠʨʫʝʤʦʛʦ ʪʠʨʠʩʪʦʨʥʳʤ ʈɺ, ʯʘʩʪʦʪʘ 

ʢʦʪʦʨʦʡ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʩʭʝʤʝ ʚʳʧʨʷʤʣʝʥʠʷ. ʇʝʨʝʤʝʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʪʦʢʘ ʚʦʟʙʫʞʜʝʥʠʷ 

ʛʝʥʝʨʠʨʫʝʪ ʧʫʣʴʩʘʮʠʠ ʚ ʥʘʧʨʷʞʝʥʠʠ ʩʪʘʪʦʨʘ, ʦʛʠʙʘʶʱʘʷ ʘʤʧʣʠʪʫʜ rʢʦʪʦʨʳʭ ʠʟʤʝʥʷʝʪʩʷ ʚ 

ʬʫʥʢʮʠʠ ʋʇʈ, ʢʦʪʦʨʫʶ ʠ ʥʘʜʦ ʚʳʜʝʣʠʪʴ. ɺ [90; 91] ʧʨʝʜʣʦʞʝʥ ʚʘʨʠʘʥʪ ʚʳʜʝʣʝʥʠʷ ʦʛʠʙʘʶʱʝʡ 

ʘʤʧʣʠʪʫʜʳ ʧʫʣʴʩʘʮʠʡ ʚ ʥʘʧʨʷʞʝʥʠʠ ʩʪʘʪʦʨʘ ʟʘ ʩʯʸʪ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʚʳʙʦʨʦʢ ʪʦʯʝʢ ʠʟ ʧʫʣʴʩʘʮʠʡ 

ʚ ʥʘʧʨʷʞʝʥʠʠ ʩʪʘʪʦʨʘ ʩ ʤʦʤʝʥʪʦʤ ʧʝʨʝʭʦʜʘ ʧʝʨʝʤʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʪʦʢʘ ʚʦʟʙʫʞʜʝʥʠʷ ʯʝʨʝʟ 

ʥʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ ʧʨʠ ʩʤʝʥʝ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʧʦʣʷʨʥʦʩʪʠ ʥʘ ʧʦʣʦʞʠʪʝʣʴʥʫʶ. 

ɺ [115] ʨʘʩʩʤʦʪʨʝʥʦ ʙʝʟʜʘʪʯʠʢʦʚʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʋʇʈ ʙʝʟʜʝʤʧʬʝʨʥʦʡ ʉʄ ʜʣʷ ʩʠʩʪʝʤʳ 

ʧʨʷʤʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʤʦʤʝʥʪʦʤ, ʧʨʠ ʢʦʪʦʨʦʤ ʬʦʨʤʠʨʫʶʪ ʪʦʢ ʦʙʤʦʪʢʠ 

ʚʦʟʙʫʞʜʝʥʠʷ, ʩʦʩʪʦʷʱʠʡ ʠʟ ʧʦʩʪʦʷʥʥʦʡ ʠ ʧʝʨʝʤʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʠʭ, ʧʦʩʣʝʜʥʠʡ ʠʟʤʝʥʷʶʪ ʧʦ 

ʩʠʥʫʩʦʠʜʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʩ ʟʘʜʘʥʥʦʡ ʯʘʩʪʦʪʦʡ. ʇʨʠ ʵʪʦʤ ʟʘʜʘʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ 

ʬʦʨʤʠʨʫʶʪ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʝʨʝʤʝʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʪʦʢʘ ʩʪʘʪʦʨʘ ʧʦ ʧʦʧʝʨʝʯʥʦʡ ʦʩʠ q  , 

ʠʟʤʝʥʷʶʱʘʷʩʷ ʩ ʯʘʩʪʦʪʦʡ ʧʝʨʝʤʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʪʦʢʘ ʚʦʟʙʫʞʜʝʥʠʷ, ʙʳʣʘ ʥʫʣʝʚʦʡ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʋʇʈ ʙʝʟʜʝʤʧʬʝʨʥʦʡ ʉʄ ʧʨʦʠʟʚʦʜʷʪ ʧʨʠ ʧʦʤʦʱʠ ʥʘʙʣʶʜʘʪʝʣʷ ʨʦʪʦʨʘ, ʚ ʢʦʪʦʨʦʤ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʳʯʠʩʣʝʥʠʠ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʟʘ ʩʯʸʪ ʜʦʩʪʠʞʝʥʠʷ ʥʫʣʝʚʦʡ ʫʛʣʦʚʦʡ ʦʰʠʙʢʠ ʤʝʞʜʫ 

ʦʮʝʥʦʯʥʳʤ ʠ ʠʟʤʝʨʝʥʥʳʤ ʧʝʨʝʤʝʥʥʳʤ ʩʦʩʪʘʚʣʷʶʱʠʤ ʪʦʢʘ ʩʪʘʪʦʨʘ ʧʦ ʧʦʧʝʨʝʯʥʦʡ ʦʩʠ q . 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʩʧʦʩʦʙʳ ʙʝʟʜʘʪʯʠʢʦʚʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʋʇʈ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ 

ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʙʣʠʞʘʡʰʝʛʦ ʘʥʘʣʦʛʘ ʩ ʮʝʣʴʶ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʝʛʦ 
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ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ. 

1.3 ɸʥʘʣʠʟ ʩʧʦʩʦʙʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʫʛʣʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʨʦʪʦʨʘ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ ʚ 

ʦʙʣʘʩʪʠ ʥʫʣʝʚʦʡ ʠ ʥʠʟʢʠʭ ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ 

ɹʫʜʝʤ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʙʝʟʜʘʪʯʠʢʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʳ 

ʊʇʏ-ʉʄ ʚ ʦʙʣʘʩʪʠ ʥʫʣʝʚʳʭ ʠ ʥʠʟʢʠʭ ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ ʩʦʚʧʘʜʘʶʪ ʩ ʢʨʠʪʝʨʠʷʤʠ ʚʳʙʦʨʘ 

ʫʩʪʨʦʡʩʪʚʘ ʧʫʩʢʘ ʤʦʱʥʳʭ ʉʄ ï ʥʘʜʸʞʥʦʩʪʴ ʧʫʩʢʘ ʧʨʠ ʤʠʥʠʤʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʠ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʚʥʝʜʨʝʥʠʷ, ʢʦʪʦʨʳʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʞʥʦ ʨʘʟʙʠʪʴ 

ʥʘ ʪʨʝʙʦʚʘʥʠʷ, ʧʨʠʚʝʜʸʥʥʳʝ ʚ ʪʘʙʣʠʮʘʭ 1 ʠ 2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʫʢʘʟʘʥʥʳʭ ʪʘʙʣʠʮʘʭ ʧʝʨʚʠʯʥʦʝ 

ʪʨʝʙʦʚʘʥʠʝ ʜʦʧʦʣʥʷʝʪʩʷ ʧʦʷʩʥʝʥʠʝʤ, ʧʨʠʚʝʜʸʥʥʳʤ ʢʘʢ ʚʪʦʨʠʯʥʦʝ ʪʨʝʙʦʚʘʥʠʝ. 

ʊʘʙʣʠʮʘ 1 ï ʊʨʝʙʦʚʘʥʠʷ ʧʦ ʥʘʜʸʞʥʦʩʪʠ 
ʇʝʨʚʠʯʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ɺʪʦʨʠʯʥʦʝ ʪʨʝʙʦʚʘʥʠʝ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʠʟʤʝʥʝʥʠʶ 

ʫʛʣʦʚʦʛʦ ʫʩʢʦʨʝʥʠʷ ʉʄ 

ʥʠʟʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʠʟʤʝʥʝʥʠʶ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʤʝʥʪʘ ʠ/ʠʣʠ 

ʠʟʤʝʥʝʥʠʶ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ 

ʚʳʩʦʢʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʩʠʩʪʝʤʳ 

ʊʇʏ-ʉʄ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʣʠʟʢʦʛʦ ʢ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʤʫ ʟʥʘʯʝʥʠʶ 

ʠʤʧʫʣʴʩʥʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʉʄ, ʧʨʝʚʳʰʘʶʱʝʛʦ ʤʦʤʝʥʪ 

ʥʘʛʨʫʟʢʠ ʜʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʜʣʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪʳ ʉʄ ʚ ʠʤʧʫʣʴʩʥʦʤ 

ʨʝʞʠʤʝ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʧʫʩʢʘ ʤʝʭʘʥʠʟʤʦʚ ʩ ʪʷʞʸʣʳʤʠ ʠ ʦʩʦʙʦ ʪʷʞʸʣʳʤʠ 

ʫʩʣʦʚʠʷʤʠ ʧʫʩʢʘ 
 

ʊʘʙʣʠʮʘ 2 ï ʊʨʝʙʦʚʘʥʠʷ ʧʦ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ 

ʚʥʝʜʨʝʥʠʷ 
ʇʝʨʚʠʯʥʦʝ ʪʨʝʙʦʚʘʥʠʝ ɺʪʦʨʠʯʥʦʝ ʪʨʝʙʦʚʘʥʠʝ 

ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ 

ʧʨʠʤʝʥʠʤʦʩʪʴ ʜʣʷ ʥʝʷʚʥʦʧʦʣʶʩʥʳʭ ʠ ʷʚʥʦʧʦʣʶʩʥʳʭ ʉʄ ʠ 

ʩʦʚʤʝʩʪʠʤʦʩʪʴ ʩ ʪʠʧʦʚʳʤʠ ʈɺ ʉʄ, ʢʦʪʦʨʳʝ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ 

ʦʙʣʘʜʘʶʪ ʪʦʣʴʢʦ ʢʘʥʘʣʦʤ ʟʘʜʘʥʠʷ ʪʦʢʘ ʚʦʟʙʫʞʜʝʥʠʷ 

ʙʝʩʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʝ 

ʧʦʜʢʣʶʯʝʥʠʝ ʊʇʏ ʢ 

ʧʠʪʘʶʱʝʡ ʩʝʪʠ ʠ ʩʪʘʪʦʨʫ ʉʄ 

ʥʠʟʢʘ ̫ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʚʣʠʷʥʠʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʚʦʟʥʠʢʘʶʱʠʭ ʠʟ-ʟʘ ʦʙʨʘʟʦʚʘʥʠʷ çʧʘʨʘʟʠʪʥʳʭè ʢʦʥʪʫʨʦʚ ʤʝʞʜʫ ʋɺ ʠ 

ɿʀ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʥʘʣʠʯʠʝʤ ʸʤʢʦʩʪʥʦʡ ʩʚʷʟʠ ʣʠʥʠʠ ʧʠʪʘʥʠʷ ʋɺ ʠ 

ʣʠʥʠʠ ʥʘʛʨʫʟʢʠ ɿʀ ʩ ʟʝʤʣʸʡ [16; 32; 33; 34; 46; 47; 48; 49; 84; 110] 

ʤʠʥʠʤʘʣʴʥʦ-ʜʦʧʫʩʪʠʤʘʷ 

ʚʝʣʠʯʠʥʘ ʩʫʤʤʘʨʥʦʡ 

ʠʥʜʫʢʪʠʚʥʦʩʪʠ 

ʩʛʣʘʞʠʚʘʶʱʠʭ ʨʝʘʢʪʦʨʦʚ 

ʥʠʟʢʘ ̫ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʧʫʣʴʩʘʮʠʷʤ ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʪʦʢʘ 

ʤʠʥʠʤʠʟʘʮʠʷ ʚʨʝʤʝʥʠ 

ʤʦʥʪʘʞʘ ʠ ʧʫʩʢʦ-ʥʘʣʘʜʦʯʥʳʭ 

ʨʘʙʦʪ 

ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʙʦʪʳ ʦʪʜʝʣʴʥʳʭ ʢʦʥʪʫʨʦʚ ʫʧʨʘʚʣʝʥʠʷ ʙʝʟ ʩʠʛʥʘʣʦʚ 

ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠ ʤʠʥʠʤʠʟʘʮʠʷ ʟʘʪʨʘʪ ʧʦ ʥʘʩʪʨʦʡʢʝ ʧʘʨʘʤʝʪʨʦʚ ʉʋ, 

ʪʨʝʙʫʶʱʠʭ ʧʨʦʚʝʜʝʥʠʷ ʪʨʫʜʦʸʤʢʠʭ ʨʘʩʯʸʪʦʚ ʠʣʠ ʧʨʦʚʝʜʝʥʠʷ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʧʨʠ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʧʦʣʥʷʪʴ ʧʫʩʢʠ ʉʄ ʩ ʤʝʭʘʥʠʟʤʘʤʠ 
 

ʂʘʢ ʧʦʢʘʟʘʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʧʨʘʢʪʠʢʘ, ʩʢʘʣʷʨʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʯʘʩʪʦʪʥʦ-ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʕʇ 

ʧʝʨʝʤʝʥʥʦʛʦ ʪʦʢʘ [100; 106] ʠ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ [7; 6; 16; 37; 44; 47; 58; 73; 88; 107] ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʥʝʦʙʭʦʜʠʤʫʶ ʥʘʜʸʞʥʦʩʪʴ ʧʫʩʢʘ, ʦʩʦʙʝʥʥʦ ʚ ʦʙʣʘʩʪʠ ʥʫʣʝʚʳʭ ʠ ʥʠʟʢʠʭ ʯʘʩʪʦʪ 

ʚʨʘʱʝʥʠʷ ʉʄ. 

ʅʘ ʠʥʪʝʨʚʘʣʘʭ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ ʉʄ ʠʤʝʝʪ 
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ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʡ ʭʘʨʘʢʪʝʨ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʋʇʈ ʠ ʚʳʙʨʘʥʥʦʡ ʧʨʦʚʦʜʷʱʝʡ ʧʘʨʳ ʪʠʨʠʩʪʦʨʥʳʭ 

ʧʣʝʯ ʤʦʩʪʘ ɿʀ. ɽʩʣʠ ʋʇʈ, ʚʳʯʠʩʣʷʝʤʦʝ ʀɼʇʈ, ʙʫʜʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʩʪʘʚʘʪʴ ʦʪ ʬʘʢʪʠʯʝʩʢʦʛʦ 

ʋʇʈ, ʪʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ ʙʫʜʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʢʦʧʝʨʝʤʝʥʥʳʡ ʭʘʨʘʢʪʝʨ, ʯʪʦ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʢʦʣʝʙʘʪʝʣʴʥʦʤʫ ʜʚʠʞʝʥʠʶ ʨʦʪʦʨʘ ʠʣʠ ʚʨʘʱʝʥʠʶ ʨʦʪʦʨʘ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ [7; 6; 16; 44; 47; 58; 73; 88; 107]. ʕʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʧʦʚʨʝʞʜʝʥʠʝ 

ʜʣʠʥʥʦʛʦ ʚʘʣʘ ʤʝʭʘʥʠʟʤʘ ʠʟ-ʟʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʦʧʘʩʥʳʭ ʫʧʨʫʛʠʭ ʤʦʤʝʥʪʦʚ ʠʣʠ ʧʦʚʨʝʞʜʝʥʠʝ 

ʤʝʭʘʥʠʟʤʘ ʠʟ-ʟʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʫʜʘʨʦʚ ʧʨʠ ʥʘʣʠʯʠʠ ʚ ʥʸʤ ʣʶʬʪʦʚ ʠʣʠ ʟʘʟʦʨʦʚ. ʂʦʣʝʙʘʪʝʣʴʥʦʝ 

ʜʚʠʞʝʥʠʝ ʨʦʪʦʨʘ ʠʣʠ ʚʨʘʱʝʥʠʝ ʨʦʪʦʨʘ ʚ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʦʪʢʘʟʘʤ ʚʳʧʦʣʥʝʥʠʷ ʧʫʩʢʘ ʠʟ-ʟʘ ʩʨʘʙʘʪʳʚʘʥʠʷ ʟʘʱʠʪʳ [16; 58]. ɽʩʣʠ ʋʇʈ, ʦʧʨʝʜʝʣʷʝʤʦʝ ʀɼʇʈ, 

ʙʫʜʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʦʧʝʨʝʞʘʪʴ ʬʘʢʪʠʯʝʩʢʦʝ ʋʇʈ, ʪʦ ʧʫʩʢ ʙʫʜʝʪ ʥʝʚʦʟʤʦʞʝʥ [16; 37; 44]. 

ʏʘʩʪʦʪʥʦ-ʨʝʛʫʣʠʨʫʝʤʳʡ ʉʕʇ ʩʦ ʩʢʘʣʷʨʥʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʚ ʦʙʣʘʩʪʠ ʥʫʣʝʚʦʡ ʠ ʥʠʟʢʠʭ 

ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ ʉʄ ʠʤʝʝʪ ʪʘʢʞʝ ʩʥʠʞʝʥʥʳʝ ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ 

ʤʦʤʝʥʪ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʜʠʥʘʤʠʢʦʡ [100; 106]. 

ʆʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʩʢʘʣʷʨʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ ï ʧʫʩʢ ʉʄ ʙʝʟ ʤʝʭʘʥʠʟʤʘ ʠ 

ʧʫʩʢ ʉʄ ʩ ʤʝʭʘʥʠʟʤʦʤ, ʜʣʷ ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤʠ ʚʳʯʠʩʣʠʪʝʣʴʥʳʤʠ ʨʘʩʯʸʪʘʤʠ 

ʦʧʨʝʜʝʣʠʪʴ ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ ʠʟʤʝʥʝʥʠʷ ʫʛʣʦʚʦʛʦ ʫʩʢʦʨʝʥʠʷ ʉʄ. 

ʈʘʩʩʤʦʪʨʝʥʥʦʝ ʚ [98] ʦʧʨʝʜʝʣʝʥʠʝ ʋʇʈ ʥʝ ʧʨʠʤʝʥʠʤʦ ʢ ʚʳʙʨʘʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʇʏ ʠʟ-ʟʘ 

ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʝʨʝʤʝʥʥʦʛʦ ʪʝʩʪʠʨʫʶʱʝʛʦ ʪʦʢʘ ʩʪʘʪʦʨʘ ʩ ʫʛʣʦʚʦʡ ʦʨʠʝʥʪʘʮʠʝʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ d  ʠ ʪʨʝʙʫʝʪ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʜʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʘʜʘʧʪʠʚʥʦʡ 

ʩʠʩʪʝʤ rʩ ʵʪʘʣʦʥʥʦʡ ʤʦʜʝʣʴ,ʁ ʥʝ ʠʤʝʶʱʝʛʦ ʦʙʱʝʧʨʠʥʷʪʦʛʦ ʦʜʥʦʟʥʘʯʥʦʛʦ ʨʝʰʝʥʠʷ ʚ ʦʙʣʘʩʪʠ 

ʥʫʣʝʚʦʡ ʠ ʥʠʟʢʠʭ ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ ʉʄ [22; 100; 102; 106]. 

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʚ [89; 90; 91; 115] ʚʘʨʠʘʥʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʋʇʈ ʪʨʝʙʫʶʪ ʟʘʪʨʘʪʥʳʭ 

ʚʳʯʠʩʣʝʥʠʡ ʠ ʧʨʦʚʝʜʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʪʠʧʦʚʳʭ ʈɺ, ʦʩʦʙʝʥʥʦ ʥʘ ʜʝʡʩʪʚʫʶʱʠʭ 

ʦʙʲʝʢʪʘʭ. ʈʝʰʝʥʠʝ, ʧʨʠʚʝʜʸʥʥʦʝ ʚ [115], ʨʘʩʩʤʦʪʨʝʥʦ ʜʣʷ ʙʝʟʜʝʤʧʬʝʨʥʦʡ ʉʄ, ʪʨʝʙʫʝʪ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʧʦʜʙʦʨʘ ʧʘʨʘʤʝʪʨʦʚ ʩʠʩʪʝʤʳ ʧʨʷʤʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ 

ʤʦʤʝʥʪʦʤ, ʥʝ ʠʤʝʶʱʝʛʦ ʦʙʱʝʧʨʠʥʷʪʦʛʦ ʦʜʥʦʟʥʘʯʥʦʛʦ ʨʝʰʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʥʫʣʝʚʦʡ ʠ ʥʠʟʢʠʭ 

ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ ʉʄ [22; 100; 102; 106], ʠ ʤʘʣʦʧʨʠʤʝʥʠʤʦ ʢ ʚʳʙʨʘʥʥʦʡ ʩʪʨʫʢʪʫʨʝ ʇʏ ʠʟ-ʟʘ 

ʧʨʘʢʪʠʯʝʩʢʦʡ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ 

ʧʝʨʝʤʝʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʪʦʢʘ ʩʪʘʪʦʨʘ ʧʦ ʧʦʧʝʨʝʯʥʦʡ ʦʩʠ q , ʠʟʤʝʥʷʶʱʘʷʩʷ ʩ ʯʘʩʪʦʪʦʡ 

ʧʝʨʝʤʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʪʦʢʘ ʚʦʟʙʫʞʜʝʥʠʷ, ʙʳʣʘ ʥʫʣʝʚʦʡ. ɺ [89] ʚʳʚʦʜ ʚʳʨʘʞʝʥʠʡ, 

ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʭ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʧʝʨʝʤʝʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʪʦʢʘ ʚʦʟʙʫʞʜʝʥʠʷ ʠ 

ʛʝʥʝʨʠʨʫʝʤʦʡ ʝʸ ʧʫʣʴʩʘʮʠʷʤʠ ʚ ʥʘʧʨʷʞʝʥʠʠ ʩʪʘʪʦʨʘ, ʜʘʥ ʜʣʷ ʩʦʩʪʘʚʣʷʶʱʝʡ ʕɼʉ ʚʨʘʱʝʥʠʷ 

ʩʪʘʪʦʨʘ, ʬʦʨʤʠʨʫʝʤʦʡ ʪʦʢʦʤ ʚʦʟʙʫʞʜʝʥʠʷ, ʥʦ ʥʝ ʧʦʢʘʟʘʥ ʤʝʭʘʥʠʟʤ ʠʭ ʚʳʜʝʣʝʥʠʷ ʠʟ ʥʘʧʨʷʞʝʥʠʷ 

ʩʪʘʪʦʨʘ [90]. 

ʉʧʦʩʦʙ, ʨʘʩʩʤʦʪʨʝʥʥʳʡ ʚ [99], ʧʨʠʤʝʥʠʤ ʪʦʣʴʢʦ ʜʣʷ ʙʝʩʱʸʪʦʯʥʦʡ ʉʄ, ʚʦʟʙʫʞʜʝʥʠʝ 
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ʢʦʪʦʨʦʡ ʬʦʨʤʠʨʫʝʪʩʷ ʘʩʠʥʭʨʦʥʥʳʤ ʧʦʜʚʦʟʙʫʜʠʪʝʣʝʤ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʋʇʈ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʨʝʰʝʥʠʠ ʫʨʘʚʥʝʥʠʡ ʜʚʠʞʝʥʠʷ ʨʦʪʦʨʘ ʠ ʨʘʩʩʤʦʪʨʝʥʥʦʝ ʚ 

[16; 37], ʦʙʣʘʜʘʝʪ ʥʝʚʳʩʦʢʦʡ ʥʘʜʸʞʥʦʩʪʴʶ ʧʫʩʢʘ ʚ ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ 

ʫʛʣʦʚʦʛʦ ʫʩʢʦʨʝʥʠʷ ʉʄ. ɺ [16; 37], ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʯʠʩʣʷʪʴ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʤʦʤʝʥʪʘ ʥʘ ʤʝʞʢʦʤʤʫʪʘʮʠʦʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʧʦ ʠʟʤʝʨʷʝʤʦʤʫ ʪʦʢʫ 

ʩʪʘʪʦʨʘ ʠ ʟʘʜʘʥʥʦʤʫ ʪʦʢʫ ʚʦʟʙʫʞʜʝʥʠʷ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʛʦ ʨʝʰʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝ ʜʚʠʞʝʥʠʷ ʨʦʪʦʨʘ 

ʧʨʠ ʫʩʣʦʚʠʠ ʥʫʣʝʚʦʛʦ ʤʦʤʝʥʪʘ ʥʘʛʨʫʟʢʠ ʠ ʧʦʩʪʦʷʥʩʪʚʘ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ. 

ʈʘʩʩʤʦʪʨʝʥʥʦʝ ʚ [12] ʧʝʨʚʦʝ ʨʝʰʝʥʠʝ ʧʨʠʤʝʥʠʤʦ ʚ ʫʩʪʨʦʡʩʪʚʘʭ, ʚ ʢʦʪʦʨʳʭ ʧʫʣʴʩʘʮʠʠ 

ʠʥʚʝʨʪʠʨʦʚʘʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʚʭʦʜʝ ɿʀ ʠ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ ʩʪʘʪʦʨʘ ʧʦ ʧʦʧʝʨʝʯʥʦʡ ʠ 

ʧʨʦʜʦʣʴʥʳʤ ʦʩʷʤ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ dq  ʙʫʜʫʪ ʥʝʟʥʘʯʠʪʝʣʴʥʳ, ʯʪʦ ʚʦʟʤʦʞʥʦ ʧʨʠ ʩʫʱʝʩʪʚʝʥʥʦʡ 

ʚʝʣʠʯʠʥʝ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʩʛʣʘʞʠʚʘʶʱʠʭ ʨʝʘʢʪʦʨʦʚ. ʇʨʠ ʧʨʠʥʷʪʳʭ ʚ [12] ʜʦʧʫʱʝʥʠʷʭ 

ʠʥʚʝʨʪʠʨʦʚʘʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʚʭʦʜʝ ɿʀ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʧʨʦʠʟʚʝʜʝʥʠʝ ʧʝʨʝʤʝʥʥʦʡ ʠ 

ʧʦʩʪʦʷʥʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ. ʇʦʩʣʝʜʥʷʷ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʫʛʣʦʚʦʡ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ, ʘ 

ʧʝʨʝʤʝʥʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʋʇʈ, ʘ ʟʥʘʯʠʪ, ʥʘʧʨʷʞʝʥʠʝ ʥʘ ʚʭʦʜʝ ɿʀ ʥʝ ʙʫʜʝʪ 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʫʛʣʦʚʦʡ ʯʘʩʪʦʪʝ ʚʨʘʱʝʥʠʷ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʠʪ ʧʨʘʚʠʣʴʥʦ ʦʧʨʝʜʝʣʷʪʴ ʋʇʈ, ʨʝʰʘʷ 

ʫʨʘʚʥʝʥʠʷ ʜʚʠʞʝʥʠʷ ʨʦʪʦʨʘ. ɸʥʘʣʦʛʠʯʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʦʙʣʘʜʘʝʪ ʨʝʰʝʥʠʝ, ʨʘʩʩʤʦʪʨʝʥʥʦʝ ʚ 

[67]. 

ɺʪʦʨʦʝ ʨʝʰʝʥʠʝ, ʨʘʩʩʤʦʪʨʝʥʥʦʝ ʚ [12], ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʥʘʜʸʞʥʦʩʪʴ ʧʫʩʢʘ ʚ 

ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʫʛʣʦʚʦʛʦ ʫʩʢʦʨʝʥʠʷ ʉʄ. ɺ ʜʘʥʥʦʤ ʨʝʰʝʥʠʠ ʤʦʤʝʥʪ 

ʠʥʝʨʮʠʠ ʧʨʠʥʷʪ ʧʦʩʪʦʷʥʥʳʤ ʠ ʤʦʤʝʥʪ ʥʘʛʨʫʟʢʠ ʟʘʜʘʸʪʩʷ ʚ ʚʠʜʝ ʠʟʚʝʩʪʥʦʡ ʥʝʣʠʥʝʡʥʦʡ ʬʫʥʢʮʠʠ, 

ʘ ʪʘʢʞʝ ʚʝʣʠʯʠʥʘ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʧʝʨʚʦʡ ʛʘʨʤʦʥʠʢʝ ʪʦʢʘ ʩʪʘʪʦʨʘ 

ʧʨʠ ʟʘʜʘʥʥʦʤ ʪʦʢʝ ʚʦʟʙʫʞʜʝʥʠʷ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʝʨʚʦʡ ʛʘʨʤʦʥʠʢʠ ʪʦʢʘ ʩʪʘʪʦʨʘ ʩʣʦʞʥʦ 

ʚʳʧʦʣʥʠʤʦ ʚ ʨʝʞʠʤʝ ʨʝʘʣʴʥʦʛʦ ʚʨʝʤʝʥʠ ʧʨʠ ʙʦʣʴʰʠʭ ʧʫʣʴʩʘʮʠʷʭ ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʪʦʢʘ, 

ʩʥʠʞʝʥʠʝ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʩʫʱʝʩʪʚʝʥʥʦʤ ʫʚʝʣʠʯʝʥʠʠ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʩʛʣʘʞʠʚʘʶʱʠʭ 

ʨʝʘʢʪʦʨʦʚ. 

ʈʘʩʩʤʦʪʨʝʥʥʳʡ ʚ [73; 88] ʩʧʦʩʦʙ ʦʧʨʝʜʝʣʝʥʠ ̫ʋʇʈ ʟʘʚʠʩʠʪ ʦʪ ʢʦʣʝʙʘʥʠʡ ʥʘʧʨʷʞʝʥʠʷ 

ʚʦʟʙʫʞʜʝʥʠʷ ʉʄ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʦʣʝʙʘʥʠʷʤʠ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʠ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ. ʇʨʠ ʵʪʦʤ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʫʣʴʩʘʮʠʠ ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʪʦʢʘ ʩʪʘʪʦʨʘ 

ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʢʦʣʝʙʘʥʠʷʤ ʥʘʧʨʷʞʝʥʠʷ ʚʦʟʙʫʞʜʝʥʠʷ, ʯʘʩʪʦʪʘ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʩʜʝʣʘʪʴ ʉʋ 

ʥʝʫʩʪʦʡʯʠʚʦʡ. ʉʥʠʞʝʥʠʝ ʧʫʣʴʩʘʮʠʡ ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʪʦʢʘ ʜʦʩʪʠʛʘʝʪʩʷ ʧʨʠ ʩʫʱʝʩʪʚʝʥʥʦʡ 

ʚʝʣʠʯʠʥʝ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʩʛʣʘʞʠʚʘʶʱʠʭ ʨʝʘʢʪʦʨʦʚ. ʇʝʨʝʜʘʯʘ ʠʟʤʝʨʝʥʥʳʭ ʚʝʣʠʯʠʥ ʥʘʧʨʷʞʝʥʠʷ 

ʚʦʟʙʫʞʜʝʥʠʷ ʚ ʉʋ ʇʏ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴ ʟʥʘʯʠʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʪʠʧʦʚʳʭ ʈɺ, ʦʩʦʙʝʥʥʦ ʥʘ 

ʜʝʡʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʘʭ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʘʚʪʦʨʳ ʩʧʦʩʦʙʘ, ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʚ [73; 88], ʥʝ 

ʧʨʠʤʝʥʷʶʪ ʝʛʦ ʜʣʷ ʤʝʭʘʥʠʟʤʦʚ ʩ ʪʷʞʸʣʳʤʠ ʫʩʣʦʚʠʷʤʠ ʧʫʩʢʘ (ʥʘʧʨʠʤʝʨ, ʤʝʣʴʥʠʮʳ), ʘ 

ʧʨʝʜʣʘʛʘʶʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ɼʇʈ. 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʘʨʠʘʥʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʋʇʈ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʚʳʰʝ 

ʪʨʫʜʘʭ [12; 16; 37; 67; 73; 88; 89; 90; 91; 98; 99; 115], ʥʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʢʨʠʪʝʨʠʷʤ ʚʳʙʦʨʘ ʨʝʰʝʥʠʷ 

ʧʦ ʙʝʟʜʘʪʯʠʢʦʚʦʤʫ ʦʧʨʝʜʝʣʝʥʠ ʁʋʇʈ. 

ɺ [4; 5; 16; 22; 58] ʦʧʠʩʘʥʳ ʚʘʨʠʘʥʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʋʇʈ ʠʟ ʥʘʧʨʷʞʝʥʠʷ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ 

ʩʪʘʪʦʨʘ, ʢʦʪʦʨʦʝ ʦʙʣʘʜʘʝʪ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʪʦʯʥʦʩʪʴʶ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦ ʢ ʩʘʤʦʡ ʪʦʯʥʦʩʪʠ 

ʦʧʨʝʜʝʣʝʥʠʷ ʋʇʈ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʯʘʣʴʥʦʛʦ ʋʇʈ ʥʝʧʦʜʚʠʞʥʦʡ ʉʄ. ɽʩʣʠ ʋʇʈ ʙʫʜʝʪ 

ʦʧʨʝʜʝʣʝʥʦ ʦʰʠʙʦʯʥʦ ʠʣʠ ʥʝʪʦʯʥʦ, ʪʦ ʬʘʟʘ ʠʟʤʝʨʷʝʤʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʜʣʷ 

ʩʧʦʩʦʙʘ, ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʚ [4; 22; 58], ʤʦʞʝʪ ʥʝ ʜʦʩʪʠʛʥʫʪʴ ʟʘʜʘʥʥʦʡ ʫʩʪʘʚʢʠ ʠʣʠ ʦʞʠʜʘʝʤʳʡ 

ʧʝʨʝʭʦʜ ʠʟʤʝʨʷʝʤʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚ ʥʝʦʙʪʝʢʘʝʤʦʡ ʪʦʢʦʤ ɿʀ ʬʘʟʥʦʡ ʦʙʤʦʪʢʝ ʉʄ ʯʝʨʝʟ ʥʫʣʝʚʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʝʰʝʥʠʷ, ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʚ [5; 16; 22], ʥʝ ʙʫʜʝʪ ʚʳʧʦʣʥʝʥ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʦʯʝʨʝʜʥʘʷ ʢʦʤʤʫʪʘʮʠʷ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʥʝ ʧʨʦʠʟʦʡʜʸʪ, ʯʪʦ ʧʨʠʚʝʜʸʪ ʢ ʦʪʢʘʟʫ ʧʫʩʢʘ. ʈʘʙʦʪʘ ʉʋ 

ʪʦʣʴʢʦ ʧʦ ʢʘʥʘʣʫ ʙʝʟʜʘʪʯʠʢʦʚʦʛʦ ʦʧʨʝʜʝʣʝʥʠ ̫ʋʇʈ ʠʟ ʥʘʧʨʷʞʝʥʠʷ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʩʪʘʪʦʨʘ 

ʫʩʣʦʞʥʷʝʪ ʧʨʦʚʝʜʝʥʠʝ ʤʦʥʪʘʞʥʳʭ ʠ ʧʫʩʢʦʥʘʣʘʜʦʯʥʳʭ ʨʘʙʦʪ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ 

ʩʢʘʣʷʨʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʜʣʷ ʧʨʦʚʝʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʧʦʜʢʣʶʯʝʥʠʷ ʩʠʣʦʚʳʭ, ʠʟʤʝʨʠʪʝʣʴʥʳʭ ʠ 

ʫʧʨʘʚʣʷʶʱʠʭ ʮʝʧʝʡ ʇʏ, ʘ ʟʥʘʯʠʪ, ʫʚʝʣʠʯʠʚʘʝʪ ʩʨʦʢʠ ʠ ʟʘʪʨʘʪʳ ʥʘ ʝʛʦ ʚʥʝʜʨʝʥʠʝ. 

ɺ ʨʝʰʝʥʠʷʭ ʧʦ ʦʧʨʝʜʝʣʝʥʠ ʁʋʇʈ, ʧʨʝʜʣʦʞʝʥʥʳʭ ʚ [4; 5; 16; 58], ʋɺ ʧʦʜʢʣʶʯʸʥ ʢ 

ʧʠʪʘʶʱʝʡ ʩʝʪʠ ʯʝʨʝʟ ʪʨʘʥʩʬʦʨʤʘʪʦʨ. ʇʦʵʪʦʤʫ ʸʤʢʦʩʪʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʣʠʥʠʠ ʧʠʪʘʥʠʷ ʋɺ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʝʤʣʠ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ ʸʤʢʦʩʪʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʣʠʥʠʠ ʥʘʛʨʫʟʢʠ ɿʀ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʝʤʣʠ [16; 32; 33; 34; 49], ʠʟ-ʟʘ ʵʪʦʛʦ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ʋɺ ʦʢʘʟʳʚʘʶʪ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʥʘʧʨʷʞʝʥʠʝ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʩʪʘʪʦʨʘ ʉʄ. 

ɺ [4; 5; 16; 58] ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʋʇʈ ʧʨʠʥʠʤʘʣʦʩʴ, ʯʪʦ ʧʫʣʴʩʘʮʠʠ ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʪʦʢʘ ʥʝ 

ʧʨʝʚʳʰʘʶʪ 5ï10 % ʦʪ ʝʛʦ ʧʦʩʪʦʷʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʟʘ ʩʯʸʪ ʩʫʱʝʩʪʚʝʥʥʦʡ ʚʝʣʠʯʠʥʳ ʠʥʜʫʢʪʠʚʥʦʩʪʠ 

ʩʛʣʘʞʠʚʘʶʱʠʭ ʨʝʘʢʪʦʨʦʚ. 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚʘʨʠʘʥʪʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʋʇʈ, ʧʨʠʚʝʜʸʥʥʳʭ ʚ ʫʢʘʟʘʥʥʳʭ ʨʘʙʦʪʘʭ 

[4; 5; 16; 58], ʨʘʩʩʤʦʪʨʝʥʦ ʜʣʷ ʤʝʭʘʥʠʟʤʦʚ ʩ ʙʦʣʴʰʠʤ ʤʦʤʝʥʪʦʤ ʠʥʝʨʮʠʠ ʠ ʠʤʝʶʱʠʭ 

ʚʝʥʪʠʣʷʪʦʨʥʳʡ ʭʘʨʘʢʪʝʨ ʥʘʛʨʫʟʢʠ, ʘ ʪʘʢʞʝ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʦʡ ʢʨʘʪʥʦʩʪʠ ʧʫʩʢʦʚʦʛʦ ʪʦʢʘ 

ʩʪʘʪʦʨʘ ʢ ʝʛʦ ʥʦʤʠʥʘʣʴʥʦʤʫ ʟʥʘʯʝʥʠʶ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʩʪʘʚʣʷʶʱʝʡ ʕɼʉ ʚʨʘʱʝʥʠʷ ʩʪʘʪʦʨʘ, 

ʬʦʨʤʠʨʫʝʤʦʡ ʪʦʢʦʤ ʚʦʟʙʫʞʜʝʥʠʷ, ʧʨʝʦʙʣʘʜʘʪʴ ʥʘʜ ʜʨʫʛʠʤʠ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʥʘʧʨʷʞʝʥʠʷ 

ʩʪʘʪʦʨʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʢʘʟʘʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚʣʠʷʶʪ ʥʘ ʪʦʯʥʦʩʪʴ ʢʦʩʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʋʇʈ 

ʠʟ ʥʘʧʨʷʞʝʥʠʷ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʩʪʘʪʦʨʘ, ʚʘʨʠʘʥʪʳ ʢʦʪʦʨʦʛʦ ʨʘʩʩʤʦʪʨʝʥʳ ʚʳʰʝ [4; 5; 16; 22; 

58], ʘ ʟʥʘʯʠʪ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʦʰʠʙʦʯʥʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ ʋʇʈ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʤʦʞʝʪ 

ʧʨʠʚʝʩʪʠ ʢ ʦʪʢʘʟʫ ʧʫʩʢʘ ʉʄ. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ, ʧʨʠʥʮʠʧ rʦʧʨʝʜʝʣʝʥʠʷ ʋʇʈ ʠʟ ʥʘʧʨʷʞʝʥʠ ̫ʦʙʝʩʪʦʯʝʥʥʦʡ 

ʬʘʟʳ ʩʪʘʪʦʨʘ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʦʦʪʚʝʪʩʪʚʫʪʁ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʤ ʚʳʰʝ ʪʨʝʙʦʚʘʥʠʷʤ. 
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ʇʦʵʪʦʤʫ ʠʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʥʷʪʴ ʚ ʢʘʯʝʩʪʚʝ ʙʣʠʞʘʡʰʠʭ ʘʥʘʣʦʛʦʚ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʧʦʩʦʙʘ ʠ 

ʘʣʛʦʨʠʪʤʘ, ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʳʧʦʣʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʢ ʯʘʩʪʦʪʥʦʤʫ ʧʫʩʢʫ ʧʨʠ 

ʙʝʟʜʘʪʯʠʢʦʚʦʤ ʫʧʨʘʚʣʝʥʠʠ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ. 

ɺʳʚʦʜʳ ʢ ʛʣʘʚʝ 1 

1. ʉʬʦʨʤʫʣʠʨʦʚʘʥʳ ʢʨʠʪʝʨʠʠ ʜʣʷ ʚʳʙʦʨʘ ʩʧʦʩʦʙʘ ʠ ʫʩʪʨʦʡʩʪʚʘ ʧʫʩʢʘ ʤʦʱʥʳʭ ʩʠʥʭʨʦʥʥʳʭ 

ʤʘʰʠʥ, ʩ ʫʯʸʪʦʤ ʢʦʪʦʨʳʭ ʧʨʦʚʝʜʸʥ ʦʙʟʦʨ ʧʫʙʣʠʢʘʮʠʡ ʠ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ, ʠʟ 

ʢʦʪʦʨʳʭ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʫʢʘʟʘʥʥʳʤ ʢʨʠʪʝʨʠʷʤ ʚ ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʫʜʦʚʣʝʪʚʦʨʷʝʪ ʩʧʦʩʦʙ 

ʯʘʩʪʦʪʥʦʛʦ ʧʫʩʢʘ ʚʦʟʙʫʞʜʸʥʥʦʡ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ, ʦʙʝʩʧʝʯʠʚʘʝʤʳʡ ʜʚʫʭʟʚʝʥʥʳʤ 

ʨʝʚʝʨʩʠʚʥʳʤ ʪʠʨʠʩʪʦʨʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ ʯʘʩʪʦʪʳ, ʩʦʩʪʦʷʱʠʤ ʠʟ ʫʧʨʘʚʣʷʝʤʦʛʦ ʩʝʪʝʚʦʛʦ 

ʚʳʧʨʷʤʠʪʝʣʷ ʠ ʟʘʚʠʩʠʤʦʛʦ ʠʥʚʝʨʪʦʨʘ ʪʦʢʘ. 

2. ʇʨʦʚʝʜʸʥ ʦʙʟʦʨ ʧʫʙʣʠʢʘʮʠʡ ʠ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʝʰʝʥʠʡ ʧʦ ʙʝʟʜʘʪʯʠʢʦʚʦʤʫ 

ʦʧʨʝʜʝʣʝʥʠ ʁʫʛʣʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʨʦʪʦʨʘ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ ʚ ʦʙʣʘʩʪʠ ʥʫʣʝʚʦʡ ʠ ʥʠʟʢʠʭ 

ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʳ çʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ ʩ ʟʘʚʠʩʠʤʳʤ ʠʥʚʝʨʪʦʨʦʤ 

ʪʦʢʘ ï ʩʠʥʭʨʦʥʥʘʷ ʤʘʰʠʥʘè. 

3. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʝʟʜʘʪʯʠʢʦʚʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʫʛʣʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʨʦʪʦʨʘ ʩʠʥʭʨʦʥʥʦʡ 

ʤʘʰʠʥʳ ʚ ʦʙʣʘʩʪʠ ʥʫʣʝʚʦʡ ʠ ʥʠʟʢʠʭ ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʳ çʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ 

ʯʘʩʪʦʪʳ ʩ ʟʘʚʠʩʠʤʳʤ ʠʥʚʝʨʪʦʨʦʤ ʪʦʢʘ ï ʩʠʥʭʨʦʥʥʘʷ ʤʘʰʠʥʘè ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʚʘʞʥʳʭ ʟʘʜʘʯ, 

ʢʦʪʦʨʘʷ ʥʝ ʠʤʝʝʪ ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ ʠ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʠ ʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. 

4. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʦʙʣʘʩʪʠ ʥʫʣʝʚʦʡ ʠ ʥʠʟʢʠʭ ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ 

ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʤ ʧʦ ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʠ ʢʨʠʪʝʨʠʷʤ ʷʚʣʷʝʪʩʷ ʩʧʦʩʦʙ 

ʙʝʟʜʘʪʯʠʢʦʚʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʫʛʣʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʨʦʪʦʨʘ ʠʟ ʥʘʧʨʷʞʝʥʠʷ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ 

ʩʪʘʪʦʨʘ. 
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2. ʀʩʩʣʝʜʦʚʘʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʯʘʩʪʦʪʥʦʤ 

ʧʫʩʢʝ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ ʚ ʦʙʣʘʩʪʠ ʥʫʣʝʚʦʡ ʠ ʥʠʟʢʠʭ ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ 

ɼʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʋʇʈ, 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʪʘʢʠʝ ʝʸ ʧʘʨʘʤʝʪʨʳ, ʢʘʢ ʥʘʧʨʷʞʝʥʠʝ ʩʪʘʪʦʨʘ, ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʠʝ, ʪʦʢ 

ʩʪʘʪʦʨʘ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ ʩ ʫʯʸʪʦʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʙʦʪʳ ʉʄ ʩ ʊʇʏ ʥʘ ʦʩʥʦʚʝ ɿʀ. ɼʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʯʘʩʪʦʪʥʦʤ 

ʧʫʩʢʝ ʉʄ ʚ ʦʙʣʘʩʪʠ ʥʫʣʝʚʦʡ ʠ ʥʠʟʢʠʭ ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ ʪʨʝʙʫʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʫʶ ʢʦʤʧʴʶʪʝʨʥʫʶ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ ʊʇʏïʉʄ, ʜʣʷ ʯʝʛʦ ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʩʩʤʦʪʨʝʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʉʄ. 

ʀʟʣʦʞʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʚʝʜʸʪʩʷ ʥʘ ʦʩʥʦʚʝ ʨʘʙʦʪ [61; 62; 63; 65; 66]. 

2.1 ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʝ 

ʐʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʧʦʣʫʯʠʣʦ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʧʝʨʝʭʦʜʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʉʄ ʩ ʧʦʤʦʱʴʶ ʪʝʦʨʠʠ ʦʙʦʙʱʸʥʥʦʡ ʜʚʫʭʬʘʟʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʘʰʠʥʳ [9; 11; 15; 

25; 30; 35; 36; 41; 43; 52; 86; 93; 109; 113], ʚ ʢʦʪʦʨʦʡ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʜʦʧʫʱʝʥʠʷ: 

ʪʨʸʭʤʝʨʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʚ ʚʦʟʜʫʰʥʦʤ ʟʘʟʦʨʝ ʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʧʣʦʩʢʦʧʘʨʘʣʣʝʣʴʥʦʝ, 

ʚʦʟʜʫʰʥʳʡ ʟʘʟʦʨ ʷʚʣʷʝʪʩʷ ʨʘʚʥʦʤʝʨʥʳʤ, ʤʘʛʥʠʪʦʜʚʠʞʫʱʠʝ ʩʠʣʳ, ʩʦʟʜʘʚʘʝʤʳʝ ʪʦʢʘʤʠ ʦʙʤʦʪʢʠ 

ʚʦʟʙʫʞʜʝʥʠʷ, ʦʙʤʦʪʢʘʤʠ ʩʪʘʪʦʨʘ ʠ ʜʝʤʧʬʝʨʥʳʭ ʢʦʥʪʫʨʦʚ, ʚʜʦʣʴ ʚʦʟʜʫʰʥʦʛʦ ʟʘʟʦʨʘ ʠʤʝʶʪ 

ʩʠʥʫʩʦʠʜʘʣʴʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʚʣʠʷʥʠʝ ʧʘʟʦʚ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ, ʥʦ ʨʦʪʦʨ ʉʄ ʤʦʞʝʪ ʙʳʪʴ 

ʷʚʥʦʧʦʣʶʩʥʳʤ, ʚʣʠʷʥʠʝ ʚʠʭʨʝʚʳʭ ʪʦʢʦʚ ʠ ʛʠʩʪʝʨʝʟʠʩʘ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ. 

ʊʝʦʨʠʷ ʦʙʦʙʱʸʥʥʦʡ ʜʚʫʭʬʘʟʥʦʡ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʤʘʰʠʥʳ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʨʠʚʝʜʝʥʠʠ 

ʩʠʤʤʝʪʨʠʯʥʦʡ 1m -ʬʘʟʥʦʡ ʩʠʩʪʝʤʳ ʩʪʘʪʦʨʘ ʠ 2m -ʬʘʟʥʦʡ ʩʠʩʪʝʤʳ ʨʦʪʦʨʘ ʢ ʩʠʤʤʝʪʨʠʯʥʦʡ 

ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʜʚʫʭʬʘʟʥʦʡ ʩʠʩʪʝʤʝ, ʧʨʠ ʵʪʦʤ ʥʘʧʨʷʞʝʥʠʷ, ʪʦʢʠ ʠ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ 

ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʠʟʦʙʨʘʞʘʶʱʠʭ (ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ) ʚʝʢʪʦʨʦʚ. ɺ ʜʘʣʴʥʝʡʰʝʤ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʪʨʸʭʬʘʟʥʳʝ ʉʄ, ʜʝʤʧʬʝʨʥʳʝ ʢʦʥʪʫʨ rʢʦʪʦʨʳʭ ʧʨʠʚʝʜʝʥʳ ʢ ʵʢʚʠʚʘʣʝʥʪʥʦʡ 

ʪʨʸʭʬʘʟʥʦʡ ʩʠʩʪʝʤʝ ʜʝʤʧʬʝʨʥʳʭ ʦʙʤʦʪʦʢ, ʧʦʵʪʦʤʫ 1 2 3m m= =. ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʥʫʣʝʚʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ ʠʟʦʙʨʘʞʘʶʱʠʭ ʚʝʢʪʦʨʦʚ ʧʝʨʝʤʝʥʥʳʭ ʩʦʩʪʦʷʥʠʷ ʦʪʩʫʪʩʪʚʫʝʪ. 

ʇʨʠʤʝʤ, ʯʪʦ ʚʩʝ ʧʝʨʝʤʝʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʠ ʧʘʨʘʤʝʪʨʳ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ 

ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʉʄ ʙʫʜʫʪ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʩʠʩʪʝʤʝ ʯʘʩʪʠʯʥʦ-ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʝʜʠʥʠʮ ʩ 

ʦʨʠʝʥʪʘʮʠʝʡ ʥʘ ʧʝʨʝʤʝʥʥʳʝ ʮʝʧʝʡ ʩʪʘʪʦʨʘ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʫʶ ʤʦʱʥʦʩʪʴ ʉʄ [86], ʚ ʢʦʪʦʨʦʡ 

ʩʜʝʣʘʥʦ ʠʩʢʣʶʯʝʥʠʝ ʜʣʷ ʧʝʨʝʤʝʥʥʦʡ ʚʨʝʤʝʥʠ t , ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʘʙʩʦʣʶʪʥʦʡ (ʬʠʟʠʯʝʩʢʦʡ) 
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ʩʠʩʪʝʤʝ ʝʜʠʥʠʮ. ʇʦʵʪʦʤʫ ʫʧʦʤʠʥʘʥʠʝ, ʯʪʦ ʧʝʨʝʤʝʥʥʳʝ ʩʦʩʪʦʷʥʠʷ ʠ ʧʘʨʘʤʝʪʨʳ ʚʳʨʘʞʝʥʳ ʚ 

ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʝʜʠʥʠʮʘʭ (ʦ.ʝ.), ʦʧʫʩʢʘʝʪʩʷ. ɺ ʪʘʙʣʠʮʝ 3 ʧʨʠʚʝʜʸʥ ʩʧʠʩʦʢ ʦʩʥʦʚʥʳʭ ʠ 

ʧʨʦʠʟʚʦʜʥʳʭ ʙʘʟʦʚʳʭ ʚʝʣʠʯʠʥ. 

ʊʘʙʣʠʮʘ 3 ï ʆʩʥʦʚʥʳʝ ʠ ʧʨʦʠʟʚʦʜʥʳʝ ʙʘʟʦʚʳʝ ʚʝʣʠʯʠʥʳ 
ɺʝʣʠʯʠʥʘ ʌʦʨʤʫʣʘ ɺʝʣʠʯʠʥʘ ʌʦʨʤʫʣʘ 

ʆʩʥʦʚʥʳʝ ʙʘʟʦʚʳʝ ʚʝʣʠʯʠʥʳ 

ɹʘʟʦʚʦʝ ʥʘʧʨʷʞʝʥʠʝ bU , ɺ 
1ʥ

2

3
bU U=  ɹʘʟʦʚʘʷ ʯʘʩʪʦʪʘ bf , ɻʮ ʥbf f=  

ɹʘʟʦʚʳʡ ʪʦʢ bI , ɸ 
1ʥ2bI I=  ɹʘʟʦʚʘʷ ʤʦʱʥʦʩʪʴ bP, ɺʪ 2ʥbP P=  

ɹʘʟʦʚʳʡ ʫʛʦʣ bQ, ʨʘʜ 1bQ =   

ʇʨʦʠʟʚʦʜʥʳʝ ʙʘʟʦʚʳʝ ʚʝʣʠʯʠʥʳ 

ɹʘʟʦʚʘʷ ʵʣʝʢʪʨʠʯʝʩʢʘʷ ʫʛʣʦʚʘʷ 

ʩʢʦʨʦʩʪʴ bw, ʨʘʜ/c ʥ2b bfw = p =w ɹʘʟʦʚʘʷ ʸʤʢʦʩʪʴ bC , ʌ 
b

b

b b

C
Z

Q
=
w

 

ɹʘʟʦʚʦʝ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʝ bY , ɺʙ 
b b

b

b

U Q
Y =

w
 ɹʘʟʦʚʳʡ ʤʦʤʝʥʪ bM , ʅ ʤÖ  ʥ

b p

b

b

P z
M M= =

w
 

ɹʘʟʦʚʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ bZ , ʆʤ 
1ʥ

1ʥ3

b
b

b

U U
Z

I I
= =  

ɹʘʟʦʚʳʡ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ 

bJ , 2ʢʛ ʤÖ  2

b b p

b

b

M z
J

Q
=
w

 

ɹʘʟʦʚʘʷ ʠʥʜʫʢʪʠʚʥʦʩʪʴ bL , ɻʥ b b b bL Z= Q w   

ʇʨʠʤʝʯʘʥʠʝ ï 1ʥU  ï ʣʠʥʝʡʥʦʝ ʥʦʤʠʥʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʩʪʘʪʦʨʘ ʉʄ; 1ʥI  ï ʥʦʤʠʥʘʣʴʥʳʡ ʬʘʟʥʳʡ ʪʦʢ 

ʩʪʘʪʦʨʘ ʉʄ; ʥf  ï ʥʦʤʠʥʘʣʴʥʘʷ ʯʘʩʪʦʪʘ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʉʄ; 2ʥP  ï ʥʦʤʠʥʘʣʴʥʘʷ ʘʢʪʠʚʥʘʷ 

ʤʦʱʥʦʩʪʴ ʥʘ ʚʘʣʫ ʉʄ; ʥw  ïʥʦʤʠʥʘʣʴʥʘʷ ʩʠʥʭʨʦʥʥʘʷ ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ, 

ʦʧʨʝʜʝʣʷʝʤʘʷ ʢʘʢ ʥ ʥ2 fw = p; pz  ï ʯʠʩʣʦ ʧʘʨ ʧʦʣʶʩʦʚ ʉʄ; ʥM  ï ʥʦʤʠʥʘʣʴʥʳʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ 

ʤʦʤʝʥʪ ʥʘ ʚʘʣʫ ʉʄ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʢʘʢ ʥ ʥ ʥpM P z= w. 

 

ʆʙʱʝʧʨʠʥʷʪʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʉʄ ʚʦ 

ʚʨʘʱʘʶʱʝʡʩʷ ʚʤʝʩʪʝ ʩ ʨʦʪʦʨʦʤ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ dq , ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʘʢʞʝ ʥʝʧʦʜʚʠʞʥʘʷ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʪʦʨʘ ʉʄ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ ab. ɺ ʫʢʘʟʘʥʥʳʭ ʩʠʩʪʝʤʘʭ ʢʦʦʨʜʠʥʘʪ 

ʠʟʦʙʨʘʞʘʶʱʠʡ ʚʝʢʪʦʨ U  ʤʦʞʝʪ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʝ ʬʦʨʤʳ ʟʘʧʠʩʠ: 

 
jj

dqU U e u ju u e ab r

ab a b= = + = , (3) 

 dqjj

dq d qU U e u ju u e
 - r

ab= = + = , (4) 

ʛʜʝ Uab ʠ dqU  ï ʟʘʧʠʩʠ ʠʟʦʙʨʘʞʘʶʱʝʛʦ ʚʝʢʪʦʨʘ U  ʚ ʢʦʤʧʣʝʢʩʥʳʭ ʧʣʦʩʢʦʩʪʷʭ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ 

ab ʠ dq ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

 r ï ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʢʦʦʨʜʠʥʘʪʥʳʭ ʦʩʝʡ ʠʟ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ab ʚ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ dq : 

 0r=Q+r, (5) 

ʛʜʝ Q ï ʵʣʝʢʪʨʠʯʝʩʢʦʝ ʫʛʣʦʚʦʝ ʧʦʣʦʞʝʥʠʝ ʨʦʪʦʨʘ ʉʄ ʠʣʠ ʜʣʷ ʢʨʘʪʢʦʩʪʠ ʋʇʈ; 

 0r ï ʥʘʯʘʣʴʥʳʡ ʫʛʦʣ ʧʦʚʦʨʦʪʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʫʛʣʫ ʤʝʞʜʫ ʦʩʴʶ a ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ab 

ʠ ʦʩʴʶ d  ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ dq  ʧʨʠ ʋʇʈ Q, ʨʘʚʥʦʤʫ ʥʫʣʝʚʦʤʫ ʟʥʘʯʝʥʠʶ ʠʣʠ ʢʨʘʪʥʦʤʫ 2p; 

 ua, ub, du , qu  ï ʢʦʦʨʜʠʥʘʪʳ ʧʦ ʦʩʷʤ a, b, d , q  ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ ab, dq  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 
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 u  ï ʘʤʧʣʠʪʫʜʘ ʚʝʢʪʦʨʘ U : 

 2 2 2 2

d qu u u u ua b= + = +; (6) 

 ab   ʠ dq   ï ʫʛʣʳ ʤʝʞʜʫ ʦʩʷʤʠ a, d  ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ ab, dq  ʠ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚʝʢʪʦʨʘ U  

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 

 arctg 2( )u uab b a  = , (7) 

 arctg 2( )dq q du u  = , (8) 

ʛʜʝ arctg2( )y x  ï ʬʫʥʢʮʠʷ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʛʣʘʚʥʦʝ ʟʥʘʯʝʥʠʝ ʘʨʛʫʤʝʥʪʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʯʠʩʣʘ 

x jy+ , ʠʟʤʝʥʷʶʱʝʛʦʩʷ ʚ ʜʠʘʧʘʟʦʥʝ [ ; ]-p p. ɺʘʨʠʘʥʪʳ ʦʧʨʝʜʝʣʝʥʠ ̫ʬʫʥʢʮʠʠ arctg2( )y x  ʜʘʥr ʚ 

[94], ʘ ʨʝʘʣʠʟʘʮʠʷ ʬʫʥʢʮʠʠ ʧʨʠʩʫʪʩʪʚʫʝʪ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʙʠʙʣʠʦʪʝʢ ʜʣʷ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʘʭ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʢʦʤʧʴʶʪʝʨʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʤ ʦʧʫʩʢʘʪʴ ʩʣʦʚʦ çʠʟʦʙʨʘʞʘʶʱʠʡè ʧʝʨʝʜ ʩʣʦʚʦʤ ʚʝʢʪʦʨ. ʇʦʩʪʨʦʯʥʳʡ 

ʠʥʜʝʢʩ ʟʘʧʠʩʠ ʚʝʢʪʦʨʘ U  ʚ ʩʠʩʪʝʤʘʭ ʢʦʦʨʜʠʥʘʪ ab ʠ dq  ʦʧʨʝʜʝʣʷʝʪ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ, ʚ 

ʢʦʪʦʨʦʡ ʟʘʧʠʩʘʥ ʚʝʢʪʦʨ U . ɿʘʧʠʩʠ Uab ʠ dqU  ʚʝʢʪʦʨʘ U  ʚ ʩʠʩʪʝʤʘʭ ʢʦʦʨʜʠʥʘʪ ab ʠ dq  ʙʫʜʫʪ 

ʦʙʦʟʥʘʯʘʪʴʩʷ ʢʘʢ ʚʝʢʪʦʨ Uab ʠ ʚʝʢʪʦʨ dqU  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʩʪʨʦʯʥʳʡ ʠʥʜʝʢʩ ʢʦʦʨʜʠʥʘʪʳ 

ʚʝʢʪʦʨʘ U  ʦʧʨʝʜʝʣʷʝʪ ʦʩʴ a, b, d , q  ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ab ʠʣʠ dq, ʚ ʢʦʪʦʨʦʡ ʟʘʧʠʩʘʥ ʚʝʢʪʦʨ 

U . ɺ ʜʘʣʴʥʝʡʰʝʤ, ʜʣʷ ʢʨʘʪʢʦʩʪʠ, ʧʦʜ ʫʛʣʘʤʠ ab   ʠ dq   ʙʫʜʫʪ ʧʦʥʠʤʘʪʴʩʷ ʫʛʣʳ ʚʝʢʪʦʨʦʚ Uab ʠ 

dqU  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʢʦ ʚʩʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤ ʦʧʝʨʘʮʠʷʤ ʩ ʫʛʣʘʤʠ ʥʝʷʚʥʦ 

ʧʨʠʤʝʥʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʦʧʝʨʘʮʠʷ: 

 
( )

1 2
3

1 2

, ʝʩʣʠ ( , )

mod ( , ) , ʠʥʘʯ, 2 ʝ

f

f

p a a =pë
a =ì a a +p p -pí

, (9) 

ʛʜʝ ( )mod ,  a ba a  ï ʘʨʠʬʤʝʪʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ ʧʦʣʫʯʝʥʠʷ ʦʩʪʘʪʢʘ ʦʪ ʜʝʣʝʥʠʷ ʯʠʩʣʘ aa  ʥʘ ʯʠʩʣʦ 

ba. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʷʚʥʘʷ ʦʧʝʨʘʮʠʷ (9) ʦʛʨʘʥʠʯʠʚʘʝʪ ʠʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥ ʫʛʣʦʚ ʚ ʜʠʘʧʘʟʦʥʝ 

[ ; ]-p p. 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʟʥʘʯʝʥʠʝ ʥʘʯʘʣʴʥʦʛʦ ʫʛʣʘ ʧʦʚʦʨʦʪʘ 0r, ʦʧʨʝʜʝʣʷʝʤʦʝ ʢʘʢ: 

 0 2r =-p, (10) 

ʪ.ʝ. ʧʨʦʜʦʣʴʥʘʷ ʦʩʴ d  ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ dq  ʦʪʩʪʘʸʪ ʦʪ ʦʩʠ a ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ab ʥʘ 2p , 

ʢʦʛʜʘ ʋʇʈ Q ʨʘʚʥʦ ʥʫʣʝʚʦʤʫ ʟʥʘʯʝʥʠʶ ʠʣʠ ʢʨʘʪʥʦ 2p. 

ʂʦʦʨʜʠʥʘʪʳ ua ʠ ub ʚʝʢʪʦʨʘ Uab ʚʳʯʠʩʣʷʶʪʩʷ ʠʟ ʝʛʦ ʪʨʸʭʬʘʟʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʢʘʢ: 

 au ua= , (11) 
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 ( ) / 3b cu u ub= - , (12) 

ʛʜʝ au , bu  ʠ cu  ï ʤʛʥʦʚʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʚʝʢʪʦʨʘ U  ʚ ʪʨʸʭʬʘʟʥʦʡ ʩʠʩʪʝʤʝ ʧʦ ʬʘʟʘʤ a , b  ʠ c  

ʩʪʘʪʦʨʘ ʠʣʠ ʨʦʪʦʨʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʌʦʨʤʫʣʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʠʟ ʪʨʸʭʬʘʟʥʦʡ ʩʠʩʪʝʤʳ abc ʚ ʜʚʫʭʬʘʟʥʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ dq  

ʠ ʦʙʨʘʪʥʦ ʠʤʝʶʪ ʚʠʜ: 

 abc dq= ÖU da U , (13) 

 dq abc= ÖU ad U , (14) 

ʛʜʝ abcU  ʠ dqU  ï ʚʝʢʪʦʨ-ʩʪʦʣʙʮʳ ʢʦʦʨʜʠʥʘʪ ʚʝʢʪʦʨʘ U  ʚ ʪʨʸʭʬʘʟʥʦʡ ʩʠʩʪʝʤʝ ʠ ʢʦʤʧʣʝʢʩʥʦʡ 

ʧʣʦʩʢʦʩʪʠ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ab ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 

 [ ]
T

abc a b cu u u=U , (15) 

 
T

dq d qu uè ø=ê úU , (16) 

ʛʜʝ T  ï ʦʧʝʨʘʪʦʨ ʪʨʘʥʩʧʦʥʠʨʦʚʘʥʠʷ ʚʝʢʪʦʨʦʚ ʠ ʤʘʪʨʠʮ; 

 ad ʠ da ï ʤʘʪʨʠʮʳ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʠʟ ʪʨʸʭʬʘʟʥʦʡ ʩʠʩʪʝʤʳ ʚ ʜʚʫʭʬʘʟʥʫʶ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ 

dq ʠ ʦʙʨʘʪʥʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 

 (2 3)= Öad ad0, (17) 

 T=da ad0 , (18) 

ʛʜʝ ad0 ï ʤʘʪʨʠʮʘ ʩ ʫʯʸʪʦʤ (5) ʠ (10) ʚʠʜʘ: 

 
sin( ) sin( 2 3) sin( 2 3)
cos( ) cos( 2 3) cos( 2 3)
Q Q- p Q+ pè ø

=
é ùQ Q- p Q+ pê ú

ad0 . (19) 

ʉʠʩʪʝʤʘ ʫʨʘʚʥʝʥʠʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʷʚʥʦʧʦʣʶʩʥʦʡ ʠ 

ʜʝʤʧʬʝʨʥʦʡ ʉʄ, ʟʘʧʠʩʘʥʥʘ ̫ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ dq , ʠʤʝʝʪ ʚʠʜ: 

 1
1 1 1 1

b d
d d q

b

d
u R i

dt

Q Y
= + -wY

w
, (20) 

 
1

1 1 1 1

qb
q q d

b

d
u R i

dt

YQ
= + +wY

w
, (21) 

 0 b kd
kd kd

b

d
R i

dt

Q Y
= +

w
, (22) 

 0
kqb

kq kq

b

d
R i

dt

YQ
= +

w
, (23) 

 
fdb

fd fd fd

b

d
u R i

dt

YQ
= +

w
, (24) 

 ʥ 1 1 1 1( )d q q dM i i=z Y -Y , (25) 
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cM M J- = e, (26) 

 
2 2

2 2

b b

b b

d d

dt dt

Q Qw Q
e= =
w w

, (27) 

 b

b

d

dt

Q Q
w=
w

, (28) 

ʛʜʝ 
1du , 1qu , 

1di , 1qi , 
1dY  ʠ 1qY  ï ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʦʚ ʥʘʧʨʷʞʝʥʠʷ 

1U , ʪʦʢʘ 
1I  ʠ 

ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ 
1Y  ʩʪʘʪʦʨʥʦʡ ʦʙʤʦʪʢʠ ʧʦ ʧʨʦʜʦʣʴʥʦʡ d  ʠ ʧʦʧʝʨʝʯʥʦʡ q  ʦʩʷʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

 
1R  ï ʘʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʪʘʪʦʨʥʦʡ ʦʙʤʦʪʢʠ; 

 w ʠ e ï ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʫʛʣʦʚʳʝ ʩʢʦʨʦʩʪʴ ʠ ʫʩʢʦʨʝʥʠʝ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

 kdR , kqR  ʠ fdR  ï ʧʨʠʚʝʜʸʥʥʳʝ ʢ ʩʪʘʪʦʨʫ ʘʢʪʠʚʥʳʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʝʤʧʬʝʨʥʳʭ ʦʙʤʦʪʦʢ ʧʦ 

ʦʩʷʤ d , q  ʠ ʦʙʤʦʪʢʠ ʚʦʟʙʫʞʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

 kdi , kqi , fdi  ʠ fdu  ï ʧʨʠʚʝʜʸʥʥʳʝ ʢ ʩʪʘʪʦʨʫ ʪʦʢʠ ʜʝʤʧʬʝʨʥʳʭ ʦʙʤʦʪʦʢ ʧʦ ʦʩʷʤ d , q, ʦʙʤʦʪʢʠ 

ʚʦʟʙʫʞʜʝʥʠʷ ʠ ʥʘʧʨʷʞʝʥʠʝ ʦʙʤʦʪʢʠ ʚʦʟʙʫʞʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

 kdY , kqY  ʠ fdY  ï ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ ʜʝʤʧʬʝʨʥʳʭ ʦʙʤʦʪʦʢ ʧʦ ʦʩʷʤ d , q  ʠ ʦʙʤʦʪʢʠ 

ʚʦʟʙʫʞʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

 ʄ  ʠ ʩʄ  ï ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ ʠ ʤʦʤʝʥʪ ʥʘʛʨʫʟʢʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

 J  ï ʩʫʤʤʘʨʥʳʡ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʨʦʪʦʨʘ ʉʄ ʠ ʧʨʠʚʦʜʠʤʳʭ ʚʦ ʚʨʘʱʝʥʠʝ ʤʝʭʘʥʠʟʤʦʚ; 

 ʥz ï ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʥʦʰʝʥʠʷ ʧʦʣʥʦʡ ʥʦʤʠʥʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʉʄ ʥS  ʢ ʘʢʪʠʚʥʦʡ 

ʥʦʤʠʥʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʥʘ ʝʸ ʚʘʣʫ 2ʥP  [86]: 

 ʥ
ʥ

2ʥ ʥ ʥ

1
1

cos

S

P
z = = ²

j h
, (29) 

ʛʜʝ ʥcosj ʠ ʥh  ï ʥʦʤʠʥʘʣʴʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʤʦʱʥʦʩʪʠ ʠ ʧʦʣʝʟʥʦʛʦ ʜʝʡʩʪʚʠʷ ʉʄ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʪʦʢʘʤʠ ʠ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷʤʠ ʦʧʠʩʳʚʘʝʪʩʷ ʚʳʨʘʞʝʥʠʷʤʠ: 

 1 1 1 1( )d md s d md kd md fd md dsL L i L i L iY = + + + =Y +Y, (30) 

 1 1 1 1( )q mq s q mq kq mq qsL L i L iY = + + =Y +Y, (31) 

 1 ( )kd md d md kds kd md fd md kdsL i L L i L iY = + + + =Y +Y, (32) 

 1 ( )kq mq q mq kqs kq mq kqsL i L L iY = + + =Y +Y, (33) 

 1 ( )fd md d md kd md fds fd md fdsL i L i L L iY = + + + =Y +Y, (34) 

 1( )md md d kd fdL i i iY = + +, (35) 

 1( )mq mq q kqL i iY = + , (36) 
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1 1 1ds s dL iY = , (37) 

 1 1 1qs s qL iY = , (38) 

 kds kds kdL iY = , (39) 

 kqs kqs kqL iY = , (40) 

 fds fds fdL iY = , (41) 

ʛʜʝ mdL  ʠ mqL  ï ʥʘʩʳʱʝʥʥʳʝ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʧʦ ʧʨʦʜʦʣʴʥʦʡ d  ʠ ʧʦʧʝʨʝʯʥʦʡ q  

ʦʩʷʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

 1sL  ï ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʨʘʩʩʝʷʥʠʷ ʩʪʘʪʦʨʥʦʡ ʦʙʤʦʪʢʠ; 

 mdY , mqY , 1dsY  ʠ 1qsY  ï ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʦʚ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ mY  ʠ 

ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ ʨʘʩʩʝʷʥʠʷ ʩʪʘʪʦʨʘ 1sY  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

 kdsL , kqsL  ʠ fdsL  ï ʧʨʠʚʝʜʸʥʥʳʝ ʢ ʩʪʘʪʦʨʫ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʩʝʷʥʠʷ ʜʝʤʧʬʝʨʥʳʭ ʦʙʤʦʪʦʢ ʧʦ 

ʦʩʷʤ d , q  ʠ ʦʙʤʦʪʢʠ ʚʦʟʙʫʞʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

 kdsY , kqsY , fdsY  ï ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ ʨʘʩʩʝʷʥʠʷ ʜʝʤʧʬʝʨʥʳʭ ʦʙʤʦʪʦʢ ʧʦ ʦʩʷʤ d , q  ʠ ʦʙʤʦʪʢʠ 

ʚʦʟʙʫʞʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʄʘʪʨʠʯʥʘʷ ʟʘʧʠʩʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʉʄ [93], ʫʯʸʪ 

ʥʘʩʳʱʝʥʠʷ ʩʪʘʣʠ ʉʄ [15; 86; 93; 104; 109], ʨʘʩʯʸʪ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʨʠʚʝʜʝʥʠʷ ʪʦʢʦʚ, ʥʘʧʨʷʞʝʥʠʡ 

ʠ ʧʘʨʘʤʝʪʨʦʚ ʦʙʤʦʪʢʠ ʚʦʟʙʫʞʜʝʥʠʷ ʢ ʩʪʘʪʦʨʫ [19; 27; 36] ʧʨʠʚʝʜʝʥʳ ʚ ʧʨʠʣʦʞʝʥʠʠ A. ʊʘʢʞʝ 

ʦʩʥʦʚʥʳʝ ʚʠʜʝʦʢʘʜʨʳ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʜʝʣʠ ʉʄ ʚ ʩʨʝʜʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ Simulink ʧʨʠʚʝʜʝʥʳ ʥʘ 

ʨʠʩʫʥʢʘʭ A.1ïA.11 ʧʨʠʣʦʞʝʥʠ ̫A. 

ɿʘʧʠʰʝʤ ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʘ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ mY  ʩʦʛʣʘʩʥʦ (35) ʠ (36) 

ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚ ʥʠʭ ʦʪʩʫʪʩʪʚʦʚʘʣʠ ʜʝʤʧʬʝʨʥʳʝ ʪʦʢʠ [30; 109; 113]: 

 ( )1

1

1

kds
md md d fd

kd

T p
L i i

T p

+
Y = +

+
, (42) 

 1

1

1

kqs

mq mq q

kq

T p
L i

T p

+
Y =

+
, (43) 

ʛʜʝ p  ï ʦʧʝʨʘʪʦʨ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʠʷ: 
d

p
dt
= ; 

 kdT , kqT , kdsT  ʠ kqsT  ï ʧʦʣʥʳʝ ʧʦʩʪʦʷʥʥʳʝ ʚʨʝʤʝʥʠ ʠ ʧʦʩʪʦʷʥʥʳʝ ʚʨʝʤʝʥʠ ʨʘʩʩʝʷʥʠʷ 

ʜʝʤʧʬʝʨʥʳʭ ʦʙʤʦʪʦʢ ʧʦ ʦʩʷʤ d  ʠ q  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 

 b kds md
kd

b kd

L L
T

R

Q +
=
w

, 
kqs mqb

kq

b kq

L L
T

R

+Q
=
w

, b kds
kds

b kd

L
T

R

Q
=
w

, 
kqsb

kqs

b kq

L
T

R

Q
=
w

.  

ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ (42) ʠ (43), ʟʘʚʠʩʷʪ ʦʪ ʧʘʨʘʤʝʪʨʦʚ ʜʝʤʧʬʝʨʥʳʭ ʦʙʤʦʪʦʢ, ʥʦ ʚ ʥʠʭ 
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ʦʪʩʫʪʩʪʚʫʝʪ ʫʧʦʤʠʥʘʥʠʝ ʦ ʪʦʢʘʭ ʜʝʤʧʬʝʨʥʳʭ ʦʙʤʦʪʦʢ, ʧʦʵʪʦʤʫ ʚ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ 

ʧʨʦʠʟʚʦʜʥʳʭ ʩʠʛʥʘʣʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʡ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ, ʙʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ 

ʦʥʠ ʟʘʚʠʩʷʪ ʦʪ ʩʪʘʪʦʨʥʳʭ ʦʙʤʦʪʦʢ ʠ ʦʙʤʦʪʢʠ ʚʦʟʙʫʞʜʝʥʠʷ, ʘ ʫʧʦʤʠʥʘʥʠʝ ʦʙ ʜʝʤʧʬʝʨʥʳʭ 

ʦʙʤʦʪʢʘʭ ʙʫʜʝʪ ʦʧʫʩʢʘʪʴʩʷ. 

ʉʦʛʣʘʩʥʦ (42) ʠ (43) ʚʝʢʪʦʨ mY  ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʜʚʫʤʷ ʚʝʢʪʦʨʘʤʠ: 

 1mdq mdq mdqfY =Y +Y, (44) 

ʛʜʝ 1mdqY  ʠ mdqfY  ï ʚʝʢʪʦʨ rʧʦʪʦʢʦʩʮʝʧʣʝʥʠʡ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ 1mY , ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʤʘʛʥʠʪʥʳʤ 

ʧʦʣʝʤ ʦʪ ʪʦʢʦʚ ʩʪʘʪʦʨʘ, ʠ mfY , ʦʙʨʘʟʦʚʘʥʥʦʛʦ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʦʪ ʪʦʢʘ ʚʦʟʙʫʞʜʝʥʠʷ, ʚ 

ʢʦʤʧʣʝʢʩʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ dq  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʦʪʦʨʳʝ ʩʦʛʣʘʩʥʦ (42), (43) ʠ 

(44) ʩ ʫʯʸʪʦʤ (4), (6) ʠ (8) ʟʘʧʠʩʳʚʘʶʪʩʷ ʢʘʢ: 

 1

1 1 1 1
mj

mdq md mq mj e
d

Y =Y + Y =y, (45) 

 mdqf mdf mfY =Y =y, (46) 

ʛʜʝ 1mdY , 1mqY , 1my  ʠ 1md  ï ʢʦʦʨʜʠʥʘʪʳ ʧʦ ʦʩʷʤ d , q, ʘʤʧʣʠʪʫʜʘ ʠ ʫʛʦʣ ʚʝʢʪʦʨʘ 1mdqY  

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 

 1 1

1

1

kds
md md d

kd

T p
L i

T p

+
Y =

+
, 1 1

1

1

kqs

mq mq q

kq

T p
L i

T p

+
Y =

+
, (47) 

 2 2

1 1 1m md mqy = Y +Y, 1 1 1arctg 2( )m mq mdd = Y Y ; (48) 

 mdfY  ʠ mfy  ï ʢʦʦʨʜʠʥʘʪʘ ʧʦ ʦʩʠ d  ʠ ʘʤʧʣʠʪʫʜʘ ʚʝʢʪʦʨʘ mdqfY  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 

 
1

1

kds
mdf md fd

kd

T p
L i

T p

+
Y =

+
, mf mdfy =Y . (49) 

ɺʝʢʪʦʨ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ mdqY  ʩ ʫʯʸʪʦʤ (4), (6), (8) ʠ ʝʛʦ ʢʦʦʨʜʠʥʘʪʳ mdY  

ʠ mqY  ʩʦʛʣʘʩʥʦ (44), (45) ʠ (46) ʟʘʧʠʩʳʚʘʪʁʩʷ ʢʘʢ: 

 mj

mdq md mq mj e
d

Y =Y + Y =y, (50) 

 1md md mdfY =Y +Y, (51) 

 1mq mqY =Y , (52) 

ʛʜʝ my  ʠ md  ï ʘʤʧʣʠʪʫʜʘ ʠ ʫʛʦʣ ʚʝʢʪʦʨʘ mdqY  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 

 2 2

m md mqy = Y +Y, arctg 2( )m mq mdd = Y Y . (53) 

ɺʝʢʪʦʨʳ ʪʦʢʘ ʩʪʘʪʦʨʘ 1I , ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ ʩʪʘʪʦʨʘ 1Y  ʠ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ ʨʘʩʩʝʷʥʠʷ 

ʩʪʘʪʦʨʘ 1sY  ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ dq  ʩʦʛʣʘʩʥʦ (4), (6) ʠ (8) ʟʘʧʠʩʳʚʘʪʁʩʷ ʢʘʢ: 

 1

1 1

j

dqI i e j= , (54) 
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 1

1 1 1 1

j

dq d qj e dY =Y + Y =y, (55) 

 1

1 1 1 1 1 1

j

sdq ds qs s dq sj L I e jY =Y + Y = =y, (56) 

ʛʜʝ 
1i , 1y , 1sy , 

1j ʠ 
1d ï ʘʤʧʣʠʪʫʜʳ ʠ ʫʛʣʳ ʚʝʢʪʦʨʦʚ 1dqI , 1dqY  ʠ 

1sY  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 

 2 2

1 1 1d qi i i= + , 1 1 1arctg 2( )q di ij = , (57) 

 2 2

1 1 1d qy = Y +Y, 1 1 1arctg 2( )q dd = Y Y, (58) 

 
1 1 1s sL iy = . (59) 

ʂʘʢ ʙʳʣʦ ʫʢʘʟʘʥʦ ʚʳʰʝ, ʚ ʧʨʝʜʣʘʛʘʝʤʦʤ ʩʧʦʩʦʙʝ ʦʧʨʝʜʝʣʝʥʠʷ ʋʇʈ ʚ ʟʦʥʝ ʥʫʣʝʚʦʡ ʠ ʥʠʟʢʠʭ 

ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ ʠʩʧʦʣʴʟʫʪʁʩ ̫ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʧʨʷʞʝʥʠʝ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ 

ʩʪʘʪʦʨʘ, ʧʦʵʪʦʤʫ ʨʘʩʩʤʦʪʨʠʤ ʩʦʩʪʘʚʣʷʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʉʄ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ. 

ʀʟ (20) ʠ (21) ʩ ʫʯʸʪʦʤ (4), (6), (8), (30), (31), (44)ï(46), (50), (54)ï(56) ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ: 

 11

1 1 1 1
ssdq jb

sdqt sdt sqt st

b

d
E e je e e

dt

t
YQ

= = + =
w

, (60) 

 11

1 1 1 1
mmdq jb

mdqt mdt mqt mt

b

d
E e je e e

dt

t
YQ

= = + =
w

, (61) 

 
mdqfb

mdqtf mdtf mtf

b

d
E e e

dt

YQ
= = =
w

, (62) 

 1
mmdq jb

mdqt mdqt mdqtf mdt mqt mt

b

d
E E E e je e e

dt

t
YQ

= = + = + =
w

, (63) 

 1
1

1 1 1 1 1

dq jb
dqt sdqt mdqt dt qt t

b

d
E E E e je e e

dt

t
YQ

= = + = + =
w

, (64) 

 1

1 1 1 1 1

j

sdq sdq sd sq sE j e je e ejw w w w= wY = + = , (65) 

 1 2
1 1 1 1 1

m
j

j

mdq mdq md mq mE j e je e e e
p

d

w w w w=- wY = + = , (66) 

 2
j

mdq f mdqf mq f m fE j je e e
p

w w w= wY = = , (67) 

 2
1

m
j

j

mdq mdq mdq mdq f md mq mE j E E e je e e e
p

d

w w w w w w= wY = + = + = , (68) 

 1 2
1 1 1 1 1 1

j
j

dq dq sdq mdq d qE j E E e je e e e
p

d

w w w w w w= wY = + = + = , (69) 

 1 11 2
1 1 1 1 1 1 1 1

e e
jdq j jb

dq dq dqt dq d q

b

d
E j E E e je e e e e e

dt

p
n d

w

YQ
= + wY = + = + = =
w

, (70) 

 1

1 1 1 1 1

j

dq dqU R I Ri ejD = = , (71) 

 1 1 2
1 1 1 1 1 1 1

u u
j

j j

dq dq dq d qU U E u ju u u e e
p

n d
=D + = + = = , (72) 
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ʛʜʝ 1sdqtE , 1mdqtE , mdqtfE , mdqtE  ʠ 1dqtE  ï ʚʝʢʪʦʨ rʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʭ ʕɼʉ ʩʪʘʪʦʨʘ 1stE , 1mtE , mtfE , 

mtE  ʠ 
1tE , ʬʦʨʤʠʨʫʝʤʳʭ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʡ 

1sY , 
1mY , mfY , 

mY  ʠ 
1Y  

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ dq  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

 1sdqE w, 1mdqE w , mdq fE w , mdqE w ʠ 1Ew ï ʚʝʢʪʦʨ rʕɼʉ ʚʨʘʱʝʥʠʷ ʩʪʘʪʦʨʘ 1sE w, 1mE w , m fE w , mE w ʠ 

1Ew
, ʬʦʨʤʠʨʫʝʤʳʭ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷʤʠ 

1sY , 
1mY , mfY , 

mY  ʠ 
1Y  ʧʨʠ ʚʨʘʱʝʥʠʠ ʨʦʪʦʨʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ dq  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

 1dqE , 1dqUD  ʠ 1dqU  ï ʚʝʢʪʦʨ rʕɼʉ ʩʪʘʪʦʨʘ 
1E , ʧʘʜʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ 

1UD  ʥʘ ʘʢʪʠʚʥʦʤ 

ʩʦʧʨʦʪʠʚʣʝʥʠʠ ʩʪʘʪʦʨʘ ʠ ʥʘʧʨʷʞʝʥʠ ̫ʩʪʘʪʦʨʘ 1U  ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ dq  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

 1dste , 1qste , 1ste , 1st , 1mdte , 1mqte , 1mte  ʠ 1mt  ï ʢʦʦʨʜʠʥʘʪʳ ʧʦ ʦʩʷʤ d , q, ʘʤʧʣʠʪʫʜʘ ʠ ʫʛʦʣ ʚ 

ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ dq  ʚʝʢʪʦʨʦʚ 1stE  ʠ 1mtE  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 

 1
1

b ds
dst

b

d
e

dt

Q Y
=
w

, 
1

1

qsb
qst

b

d
e

dt

YQ
=
w

, (73) 

 2 2

1 1 1st dst qste e e= + , 1 1 1arctg 2( )s qst dste et = , (74) 

 1
1

b md
mdt

b

d
e

dt

Q Y
=
w

, 
1

1

mqb
mqt

b

d
e

dt

YQ
=
w

, (75) 

 2 2

1 1 1mt mdt mqte e e= + , 1 1 1arctg 2( )m mqt mdte et = ; (76) 

 mdtfe  ʠ mtfe  ï ʢʦʦʨʜʠʥʘʪʳ ʧʦ ʦʩʠ d  ʠ ʘʤʧʣʠʪʫʜʘ ʚʝʢʪʦʨʘ mtfE  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 

 
mdfb

mtf mdtf

b

d
e e

dt

YQ
= =

w
; (77) 

 mdte , mqte , mte , mt , 1dte , 1qte , 1te  ʠ 1t ï ʢʦʦʨʜʠʥʘʪʳ ʧʦ ʦʩʷʤ d , q, ʘʤʧʣʠʪʫʜʘ ʠ ʫʛʦʣ ʚ ʩʠʩʪʝʤʝ 

ʢʦʦʨʜʠʥʘʪ dq ʚʝʢʪʦʨʦʚ mtE  ʠ 1tE  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 

 1
b md

mdt mdt mdtf

b

d
e e e

dt

Q Y
= = +
w

, 1

mqb
mqt mdt

b

d
e e

dt

YQ
= =
w

, (78) 

 2 2

mt mdt mqte e e= + , arctg 2( )m mqt mdte et = , (79) 

 1
1 1

b d
dt dst mdt

b

d
e e e

dt

Q Y
= = +
w

, 
1

1 1

qb
qt qst mqt

b

d
e e e

dt

YQ
= = +
w

, (80) 

 2 2

1 1 1t dt qte e e= + , 1 1 1arctg 2( )qt dte et = ; (81) 

 1dse w, 1qse w, 1se w, 1mde w , 1mqe w  ʠ 1me w  ï ʢʦʦʨʜʠʥʘʪʳ ʧʦ ʦʩʷʤ d , q  ʠ ʘʤʧʣʠʪʫʜʘ ʚʝʢʪʦʨʦʚ 1sE w ʠ 
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1mE w
 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 

 1 1 1 1ds qs s qe L iw=wY =-w, 1 1 1 1qs ds s de L iw=wY =w , 1 1 1s se L iw=w , (82) 

 1 1md mqe w =-wY, 1 1mq mde w =wY , 1 1m me w =wy, (83) 

 mq fe w  ʠ m fe w  ï ʢʦʦʨʜʠʥʘʪʳ ʧʦ ʦʩʠ q  ʠ ʘʤʧʣʠʪʫʜʘ ʚʝʢʪʦʨʘ m fE w . ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 

 m f mq f mdf mfe ew w= =wY =wy; (84) 

 
mde w

, mqe w, 
me w

, 
1de w

, 1qe w ʠ 
1ew ï ʢʦʦʨʜʠʥʘʪʳ ʧʦ ʦʩʷʤ d , q  ʠ ʘʤʧʣʠʪʫʜʘ ʚʝʢʪʦʨʦʚ 

mE w
 ʠ 

1Ew
 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 

 1md mq mde ew w=-wY = , 1mq md mq mq fe e ew w w=wY = + , 2 2

m m md mqe e ew w w=wy = +, (85) 

 1 1 1d q ds mde e ew w w=-wY = +, 1 1 1q q qs mqe e ew w w=wY = +, 2 2

1 1 1 1d qe e ew w w=wy = + ; (86) 

 1de , 1qe , 1e , 1en  ï ʢʦʦʨʜʠʥʘʪʳ ʧʦ ʦʩʷʤ d , q, ʘʤʧʣʠʪʫʜʘ ʠ ʫʛʦʣ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ dq  

ʚʝʢʪʦʨʘ ʕɼʉ ʩʪʘʪʦʨʘ 1E  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 

 1 1 1d dt de e e w= + , 1 1 1q qt qe e ew= + , 2 2

1 1 1d qe e e= + , 1 1 1arctg 2( )e q de en = ; (87) 

 1u  ʠ 1un  ï ʘʤʧʣʠʪʫʜʘ ʠ ʫʛʦʣ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ dq  ʚʝʢʪʦʨʘ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ 1U  

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʚʤʝʩʪʝ ʩ 1du  ʠ 1qu  ʦʧʨʝʜʝʣʷʶʪʩʷ ʢʘʢ: 

 1 1 1 1d d du R i e= + , 1 1 1 1q q qu R i e= + , 2 2

1 1 1d qu u u= + , 1 1 1arctg 2( )u q du un = ; (88) 

 1ed  ʠ 1ud  ï ʫʛʣʳ ʚʝʢʪʦʨʦʚ 1dqE  ʠ 1dqU  ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʩʠ q, ʦʧʨʝʜʝʣʷʝʤʳʝ ʢʘʢ: 

 1 1 1 12 arctg 2( )e e d qe ed =n -p = -, 1 1 1 12 arctg 2( )u u d qu ud =n -p = -. (89) 

ʇʨʠʤʝʤ, ʯʪʦ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʩʝʷʥʠʷ ʥʝ ʟʘʚʠʩʷʪ ʦʪ ʥʘʩʳʱʝʥʠʷ ʩʪʘʣʠ, ʠ (73) ʧʨʠʥʠʤʘʝʪ 

ʚʠʜ: 

 1
1 1

b d
dst s

b

di
e L

dt

Q
=
w

, 
1

1 1

qb
qst s

b

di
e L

dt

Q
=
w

. (90) 

ʇʨʦʩʫʤʤʠʨʦʚʘʚ (60) ʠ (65) ʩ ʫʯʸʪʦʤ (90), ʧʦʣʫʯʠʤ: 

 
1

1 1 1 1 1 1

dqb
sdq sdqt sdq s s dq

b

dI
E E E L j L I

dt
w

Q
= + = + w

w
, (91) 

ʛʜʝ 1sdqE  ï ʚʝʢʪʦʨ ʕɼʉ ʨʘʩʩʝʷʥʠʷ ʩʪʘʪʦʨʘ 1sE  ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ dq, ʬʦʨʤʠʨʫʝʤʦʡ ʚʝʢʪʦʨʦʤ 

ʧʦʪʦʢʦʩʮʝʧʣʝʥʠ ̫ʨʘʩʩʝʷʥʠʷ ʩʪʘʪʦʨʘ 1sY . 

ʌʦʨʤʫʣʫ (72) ʩ ʫʯʸʪʦʤ (60)ï(70), (91) ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʢʘʢ: 

 1 1 1 1dq dq dqt dqU U E E w=D + + , (92) 

 1 1 1dq dq sdq mdqt mdqU U E E E w=D + + + , (93) 
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 1 1 1 1 1dq dq sdq mdqt mdqtf mdq mdq fU U E E E E Ew w=D + + + + +. (94) 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʝʥʘ ʚʝʢʪʦʨʥʘʷ ʜʠʘʛʨʘʤʤʘ ʉʄ ʙʝʟ ʫʯʸʪʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʭ ʕɼʉ 

ʩʪʘʪʦʨʘ, ʛʜʝ 1s ʠ j ï ʫʛʣr ʤʝʞʜʫ ʚʝʢʪʦʨʦʤ ʪʦʢʘ 1I  ʠ ʚʝʢʪʦʨʘʤʠ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ 1Y  ʠ 

ʥʘʧʨʷʞʝʥʠʷ 1U  ʩʪʘʪʦʨʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 

 1 1 1s =j -d, (95) 

 1 1uj=j -d. (96) 

 
ʈʠʩʫʥʦʢ 1 ï ɺʝʢʪʦʨʥʘʷ ʜʠʘʛʨʘʤʤʘ ʉʄ 

ɿʘʧʠʩʴ ʚʝʢʪʦʨʦʚ 1stE , 1mtE , mtfE , mtE , 1tE , 1sE w, 1mE w , m fE w , mE w, 1Ew, 1sE , 1E , 1UD  ʠ 1U  ʚ 

ʪʨʸʭʬʘʟʥʦʡ ʩʠʩʪʝʤʝ ʧʦʣʫʯʘʶʪʩʷ ʠʟ (60)ï(72), (91) ʩ ʫʯʸʪʦʤ (13): 

 1 1sin( )sst st se= Q+t +E ū , (97) 

 1 1 1sin( )smt mt me= Q+t +E ū , (98) 

 sin( )smtf mtfe= Q+E ū , (99) 

 sin( )smt mt me= Q+t +E ū , (100) 

 1 1sin( )st te= Q+t +E ū , (101) 

 1 1cos( )ss sew w= Q+j +E ū , (102) 

 1 1 1cos( )sm m mew w= Q+d +E ū , (103) 

 cos( )sm f m few w= Q+E ū , (104) 

 cos( )sm m mew w= Q+d +E ū , (105) 

fdi d

w

mY

1sY1Y

1d
md

1s

1di

1qi

1I

q

1 1E jw- =- wY

1 1E jw= wY

1 1 1U R ID =

1U

j

1 1s sE jw- =- wY

1 1md mqe jw- =- wY

m

m

E

j

w
-

=
-
w
Y

1j

mfY

1mqY
1mdY

1mY

1md

1 1mq mde jw- =- wY

1d

m f mfE jw- =- wY
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1 1cos( )s ew w= Q+d +E ū , (106) 

 1
b s

ss s

b

d
L

dt

Q
=
w

I
E , (107) 

 1 1cos( )s ee= Q+d +E ū , (108) 

 1s sRD =U I , (109) 

 1 1cos( )s uu= Q+d +U ū , (110) 

ʛʜʝ 
sstE , 

1smtE , smtfE , 
smtE , 

stE , 
sswE , 

1smwE , sm fwE , 
smwE , 

swE , 
ssE , 

sE , 
sDU , 

sU  ʠ 
sI  ï ʚʝʢʪʦʨï

ʩʪʦʣʙʮʳ ʢʦʦʨʜʠʥʘʪ ʚʝʢʪʦʨʦʚ 1stE , 1mtE , mtfE , mtE , 1tE , 1sE w, 1mE w , m fE w , mE w, 1Ew, 1sE , 1E , 1UD , 

1U  ʠ 1I  ʚ ʪʨʸʭʬʘʟʥʦʡ ʩʠʩʪʝʤʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʦ ʬʘʟʘʤ a , b  ʠ c  

ʩʪʘʪʦʨʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: [ ]T

sst sast sbst scste e e=E , 1 1 1 1[ ]T

smt samt sbmt scmte e e=E , 

[ ]T

smtf samtf sbmtf scmtfe e e=E , [ ]T

smt samt sbmt scmte e e=E , [ ]T

st sat sbt scte e e=E , [ ]T

ss sas sbs scse e ew w w w=E , 

1 1 1 1[ ]T

sm sam sbm scme e ew w w w=E , [ ]T

sm f sam f sbm f scm fe e ew w w w=E , [ ]T

sm sam sbm scme e ew w w w=E , 

[ ]T

s sa sb sce e ew w w w=E , [ ]T

ss sas sbs scse e e=E , [ ]T

s sa sb sce e e=E , [ ]T

s sa sb scu u uD = D D DU , 

[ ]T

s sa sb scu u u=U , [ ]T

s sa sb sci i i=I ; 

 ū ï ʚʝʢʪʦʨïʩʪʦʣʙʝʮ ʬʘʟʦʚʳʭ ʩʜʚʠʛʦʚ ʪʨʸʭʬʘʟʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ: 

 [ ]0 2 3 2 3
T

= - p pū . (111) 

ʄʦʤʝʥʪ ʥʘʯʘʣʘ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʦʮʝʥʠʚʘʝʪʩʷ ʫʛʣʦʤ ʦʧʝʨʝʞʝʥʠʷ b [9; 10; 11; 16; 

35; 56; 57], ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ: 

 b=p-a, (112) 

ʛʜʝ a ï ʫʛʦʣ ʫʧʨʘʚʣʝʥʠʷ ɿʀ ʚ ʚʳʧʨʷʤʠʪʝʣʴʥʦʤ ʨʝʞʠʤʝ, ʦʪʩʯʠʪʳʚʘʝʤʳʡ ʦʪ ʪʦʯʝʢ ʧʝʨʝʩʝʯʝʥʠʷ 

ʢʨʠʚʳʭ ʪʨʸʭʬʘʟʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʝʢʪʦʨʘ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ 1U , ʢʦʪʦʨʳʝ ʦʙʦʟʥʘʯʘʶʪʩʷ ʢʘʢ 

ʪʦʯʢʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʢʦʤʤʫʪʘʮʠʠ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʚʚʦʜʷʪʩʷ ʫʛʣʳ ʦʧʝʨʝʞʝʥʠʷ 1b ʠ 0b , 

ʦʧʨʝʜʝʣʷʝʤʳʝ ʜʣʷ ʚʝʢʪʦʨʦʚ ʕɼʉ ʚʨʘʱʝʥʠʷ 1Ew ʠ m fE w  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʀʟ (110), (106) ʠ (104) 

ʩʣʝʜʫʝʪ, ʯʪʦ ʪʦʯʢʠ ʝʩʪʝʩʪʚʝʥʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʫʛʣʦʚ ʦʧʝʨʝʞʝʥʠʷ b ʠ 1b ʠʤʝʶʪ ʬʘʟʦʚʳʝ ʩʜʚʠʛʠ 

1ud  ʠ 1d ʦʪʥʦʩʠʪʝʣʴʥʦ ʋʇʈ Q, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʧʝʨʝʤʝʥʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʫʛʦʣ 

ʦʧʝʨʝʞʝʥʠʷ 0b ʞʸʩʪʢʦ ʩʚʷʟʘʥ ʩ ʋʇʈ Q. 

ʉʦʛʣʘʩʥʦ ʚʝʢʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʝ ʉʄ, ʧʦʢʘʟʘʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 1, ʠ (110), (106) ʠ (104) ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʫʛʣʳ ʦʧʝʨʝʞʝʥʠʷ b, 1b ʠ 0b  ʢʘʢ ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʦʤ 1I  ʠ ʚʝʢʪʦʨʘʤʠ 1U , 1Ew ʠ m fE w  

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 

 1 1 1 1( 2) 6 2 3u ub=j - d +p -p =j -d - p, (113) 
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1 1 1 1 1( 2) 6 2 3b =j - d +p -p =j -d - p, (114) 

 0 1 12 6 2 3b =j -p -p =j - p. (115) 

2.2 ʀʥʪʝʨʚʘʣ ʧʨʦʚʦʜʠʤʦʩʪʠ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ 

ʅʘ ʨʠʩʫʥʢʝ 2 ʘ ʧʦʢʘʟʘʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʚʘʨʠʘʥʪʘ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ [61; 62; 

63]. 

 
ʊʊʈ ï ʪʨʸʭʬʘʟʥʳʡ ʪʦʢʦʦʛʨʘʥʠʯʠʚʘʶʱʠʡ ʨʝʘʢʪʦʨ; ʉʈ1 ʠ ʉʈ2 ï ʩʛʣʘʞʠʚʘʶʱʠʝ ʨʝʘʢʪʦʨʳ; ɼʅ1 ʠ 

ɼʅ2 ï ʜʘʪʯʠʢʠ ʥʘʧʨʷʞʝʥʠʷ; ɼʊ1 ʠ ɼʊ2 ï ʜʘʪʯʠʢʠ ʪʦʢʘ; 1Q , 2Q , 3Q , 4Q , 5Q  ʠ 

6Q  ï ʪʠʨʠʩʪʦʨʥʳʝ ʧʣʝʯʠ ɿʀ; 1_16I , 1_ 21I , 1_ 32I , 1_ 43I , 1_ 54I  ʠ 1_ 65I  ï ʧʦʣʦʞʝʥʠʷ ʚʝʢʪʦʨʘ ʪʦʢʘ 

ʩʪʘʪʦʨʘ 1I  ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ab ʧʨʠ ʧʨʦʚʦʜʷʱʠʭ ʪʠʨʠʩʪʦʨʥʳʭ ʧʣʝʯʘʭ 1Q  ʠ 6Q , 2Q  ʠ 1Q , 

3Q  ʠ 2Q , 4Q  ʠ 3Q , 5Q  ʠ 4Q , 6Q  ʠ 5Q  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʈʠʩʫʥʦʢ 2 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʚʘʨʠʘʥʪʘ ʨʝʘʣʠʟʘʮʠʠ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ (ʘ) ʠ ʚʝʢʪʦʨʥʘʷ 

ʜʠʘʛʨʘʤʤʘ ʪʦʢʘ ʩʪʘʪʦʨʘ 1I  ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ ab ʠ dq  (ʙ) 

ɺʩʝ ʧʨʦʮʝʩʩʳ ʚ ʊʇʏ ʩ ɿʀ ʠʤʝʶʪ ʮʠʢʣʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ [9, 10, 11, 16, 35, 56, 57], ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʨʦʮʝʩʩʳ ʧʨʠ ʠʤʧʫʣʴʩʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ. ʎʠʢʣ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʠʥʪʝʨʚʘʣʦʚ: ʧʨʠʥʫʜʠʪʝʣʴʥʘʷ 

ʢʦʤʤʫʪʘʮʠ ̫ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʠ ʤʝʞʢʦʤʤʫʪʘʮʠʦʥʥʳʡ ʠʥʪʝʨʚʘʣ. ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʪʦʢʠ ɿʀ ʧʦ 

ʬʘʟʘʤ a , b  ʠ c  ʧʦʣʥʦʩʪʴʶ ʩʦʚʧʘʜʘʶʪ ʩ ʪʦʢʘʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʘʟ ʩʪʘʪʦʨʘ ʉʄ. ʇʨʠʤʝʤ, ʯʪʦ 

ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ 6-ʧʫʣʴʩʥʦʛʦ ɿʀ ʚ ʠʤʧʫʣʴʩʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ 

ʦʨʛʘʥʠʟʦʚʳʚʘʶʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚ ʮʠʢʣʝ ʨʘʙʦʪʳ ʪʦʢ ʧʨʦʚʦʜʠʣʠ ʪʦʣʴʢʦ ʜʚʝ ʬʘʟʳ ʩʪʘʪʦʨʘ 

ʉʄ, ʘ ʪʨʝʪʴʷ ʬʘʟʘ ʧʨʠ ʵʪʦʤ ʙʳʣʘ ʦʙʝʩʪʦʯʝʥʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʬʦʨʤʠʨʫʶʪʩʷ 6 ʧʦʣʦʞʝʥʠʡ ʚʝʢʪʦʨʘ 

ʪʦʢʘ ʩʪʘʪʦʨʘ 1I , ʚʝʢʪʦʨʥʘʷ ʜʠʘʛʨʘʤʤʘ ʢʦʪʦʨʦʛʦ ʥʘ ʢʦʤʧʣʝʢʩʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩʠʩʪʝʤ ʢʦʦʨʜʠʥʘʪ ab 

ʠ dq  ʧʨʠʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 2 ʙ. ʇʨʠʥʫʜʠʪʝʣʴʥʘʷ ʢʦʤʤʫʪʘʮʠʷ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʩʦʩʪʦʠʪ ʠʟ ʪʨʸʭ 

ʫʯʘʩʪʢʦʚ: 1) ʫʯʘʩʪʦʢ ʩʥʠʞʝʥʠʷ ʪʦʢʦʚ ʩʪʘʪʦʨʘ ʜʦ ʥʫʣʷ, ʥʘʯʘʣʦ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʟʘ ʥʘʯʘʣʦ 

ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ; 2) ʫʯʘʩʪʦʢ ʙʝʩʪʦʢʦʚʦʡ ʧʘʫʟʳ, ʢʦʪʦʨʘʷ ʥʝʦʙʭʦʜʠʤʘ 

ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʘʧʠʨʘʶʱʠʭ ʩʚʦʡʩʪʚ ʪʠʨʠʩʪʦʨʥʦʛʦ ʧʣʝʯʘ ɿʀ, ʚʳʚʦʜʠʤʦʛʦ ʠʟ ʨʘʙʦʪʳ; 
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3) ʫʯʘʩʪʦʢ ʥʘʨʘʩʪʘʥʠʷ ʪʦʢʦʚ ʩʪʘʪʦʨʘ ʩ ʥʫʣʷ ʜʦ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʥʘʯʘʣʦ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ 

ʧʨʠʥʷʪʴ ʟʘ ʬʘʢʪʠʯʝʩʢʫʶ ʦʯʝʨʝʜʥʫʶ ʢʦʤʤʫʪʘʮʠʶ ʪʠʨʠʩʪʦʨʦʚ ɿʀ. 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʦʢʘʟʘʥʳ ʪʦʢʠ ʠ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʠʤʧʫʣʴʩʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ 

ʊʇʏ-ʉʄ ʧʨʠ ʩʠʥʫʩʦʠʜʘʣʴʥʦʡ ʬʦʨʤʝ ʥʘʧʨʷʞʝʥʠʡ ʩʪʘʪʦʨʘ. ʄʘʩʰʪʘʙ ʚʳʙʨʘʥ ʪʘʢʠʤ, ʯʪʦʙʳ ʤʦʞʥʦ 

ʙʳʣʦ ʚʠʟʫʘʣʴʥʦ ʥʘʙʣʶʜʘʪʴ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʪʦʢʘʤʠ ʠ ʥʘʧʨʷʞʝʥʠʷʤʠ. 

 

(1)sau , (1)sbu , (1)scu , (1)sai , (1)sbi  ʠ (1)sci  ï ʪʨʸʭʬʘʟʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʚʝʢʪʦʨʦʚ ʧʝʨʚʳʭ ʛʘʨʤʦʥʠʢ 

ʥʘʧʨʷʞʝʥʠʷ 1U  ʠ ʪʦʢʘ 1I  ʩʪʘʪʦʨʘ ʧʦ ʬʘʟʘʤ a , b  ʠ c  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; dI  ï ʚʳʧʨʷʤʣʝʥʥʳʡ ʪʦʢ; 

(1)b  ï ʫʛʦʣ ʦʧʝʨʝʞʝʥʠʷ, ʦʪʩʯʠʪʳʚʘʝʤʳʡ ʦʪ ʪʦʯʝʢ ʧʝʨʝʩʝʯʝʥʠʷ (1)sau , (1)sbu  ʠ (1)scu ; g ï ʫʛʦʣ 

ʩʥʠʞʝʥʠʷ ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʪʦʢʘ ʩ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʜʦ ʥʫʣʷ ʠʣʠ ʥʘʦʙʦʨʦʪ; 0g ï ʫʛʦʣ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʘʧʠʨʘʶʱʠʭ ʩʚʦʡʩʪʚ ʪʠʨʠʩʪʦʨʦʚ ɿʀ; (1)j  ï ʫʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ 1(1)I  ʠ 1(1)U ; 

ʀʇ ï ʠʥʪʝʨʚʘʣ ʧʨʦʚʦʜʠʤʦʩʪʠ 

ʈʠʩʫʥʦʢ 3 ï ʌʦʨʤʳ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ ʚ ʠʤʧʫʣʴʩʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʠʥʷʪʦ, ʯʪʦ ʫʛʦʣ ʩʥʠʞʝʥʠʷ ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʪʦʢʘ di  ʩ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ dI  

ʜʦ ʥʫʣʷ ʠ ʫʛʦʣ ʥʘʨʘʩʪʘʥʠʷ ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʪʦʢʘ di  ʩ ʥʫʣʝʚʦʛʦ ʟʥʘʯʝʥʠʷ ʜʦ ʟʘʜʘʥʥʦʛʦ dI  ʨʘʚʥʳ 

ʜʨʫʛ ʜʨʫʛʫ. ʉʦʛʣʘʩʥʦ ʨʠʩʫʥʢʫ 3 ʚʳʜʝʣʷʶʪʩʷ ʜʚʘ ʫʛʣʘ ʦʧʝʨʝʞʝʥʠʷ ɿʀ b ʠ yb, ʧʝʨʚʳʡ ʦʧʨʝʜʝʣʷʝʪ 

ʦʯʝʨʝʜʥʫʶ ʢʦʤʤʫʪʘʮʠʶ ʪʠʨʠʩʪʦʨʦʚ ɿʀ, ʘ ʚʪʦʨʦʡ ï ʥʘʯʘʣʦ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ 

ʪʠʨʠʩʪʦʨʦʚ ɿʀ. ʀʟ ʨʠʩʫʥʢʘ 3 ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ yb  ʠ b ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ: 

 yb =b+Db, (116) 
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ʛʜʝ Db ï ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʫʛʦʣ ʦʧʝʨʝʞʝʥʠʷ, ʫʯʠʪʳʚʘʶʱʠʡ ʫʛʣʦʚʫʶ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʥʘʯʘʣʦʤ 

ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʠ ʦʯʝʨʝʜʥʦʡ ʢʦʤʤʫʪʘʮʠʷʤʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ: 

 0Db=g+g. (117) 

ʋʛʦʣ ʤʝʞʜʫ ʚʝʢʪʦʨʘʤʠ ʪʦʢʘ 1I  ʠ ʥʘʧʨʷʞʝʥʠʷ 1U  ʩʪʘʪʦʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ: 

 
1 1uj=j -d. (118) 

ʉʦʛʣʘʩʥʦ ʨʠʩʫʥʢʫ 3 ʫʛʦʣ ʦʧʝʨʝʞʝʥʠʷ (1)b  ʩʚʷʟʘʥ ʩ ʫʛʣʦʤ (1)j  ʩʣʝʜʫʶʱʠʤ ʩʦʦʪʥʦʰʝʥʠʝʤ: 

 (1) (1) 0j =b -g. (119) 

ʋʛʦʣ 
0g ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʁʙʝʩʪʦʢʦʚʦʡ ʧʘʫʟʳ, ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʟʘʧʠʨʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 400 ʤʢʩ ʜʦ 1200 ʤʢʩ, ʯʪʦ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʭʥʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʠʤʝʥʷʝʤʳʭ ʪʠʨʠʩʪʦʨʦʚ ʠ ʚ ʦʩʥʦʚʥʦʤ ʟʘʚʠʩʠʪ 

ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ ʩʥʠʞʝʥʠʷ ʪʦʢʘ ʦʪ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʜʦ ʥʫʣʷ, ʩʢʦʨʦʩʪʠ ʥʘʨʘʩʪʘʥʠʷ ʥʘʧʨʷʞʝʥʠʷ 

ʧʨʠ ʥʝʧʨʦʚʦʜʷʱʝʤ ʩʦʩʪʦʷʥʠʠ ʪʠʨʠʩʪʦʨʘ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʢʨʝʤʥʠʝʚʦʡ ʩʪʨʫʢʪʫʨʳ ʪʠʨʠʩʪʦʨʘ [92]. 

ʎʠʢʣ ʠʤʧʫʣʴʩʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ ʤʦʞʥʦ ʪʘʢʞʝ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʜʚʫʤʷ 

ʜʨʫʛʠʤʠ ʠʥʪʝʨʚʘʣʘʤʠ: ʠʥʪʝʨʚʘʣ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʠ ʙʝʩʪʦʢʦʚʘʷ ʧʘʫʟʘ. ʀʥʪʝʨʚʘʣ 

ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʩʦʩʪʦʠʪ ʠʟ ʪʨʸʭ ʫʯʘʩʪʢʦʚ: ʫʯʘʩʪʦʢ ʥʘʨʘʩʪʘʥʠʷ ʪʦʢʦʚ ʩʪʘʪʦʨʘ ʩ ʥʫʣʷ 

ʜʦ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʤʝʞʢʦʤʤʫʪʘʮʠʦʥʥʳʡ ʠʥʪʝʨʚʘʣ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʠ ʫʯʘʩʪʦʢ 

ʩʥʠʞʝʥʠʷ ʪʦʢʦʚ ʩʪʘʪʦʨʘ ʜʦ ʥʫʣʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʪʝʨʚʘʣ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ 

ʧʝʨʝʩʝʢʘʝʪʩʷ ʩ ʜʚʫʤʷ ʧʨʠʥʫʜʠʪʝʣʴʥʳʤʠ ʢʦʤʤʫʪʘʮʠʷʤʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ: ʦʯʝʨʝʜʥʦʡ ʠ 

ʧʦʩʣʝʜʫʶʱʝʡ. 

ɺʝʢʪʦʨ-ʩʪʦʣʙʝʮ ʪʦʢʦʚ ʩʪʘʪʦʨʘ sI  ʥʘ ʠʥʪʝʨʚʘʣʝ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ: 

 T

s di= ÖI F S , (120) 

ʛʜʝ F  ï ʢʦʤʤʫʪʘʮʠʦʥʥʘʷ ʤʘʪʨʠʮʘ, ʩʪʨʦʢʠ ʢʦʪʦʨʦʡ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʪʦʢʘʤ ʩʪʘʪʦʨʘ ʧʦ ʬʘʟʘʤ a , b  ʠ 

c  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ ʩʪʦʣʙʮʳ ï 6 ʠʥʪʝʨʚʘʣʘʤ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʥʳʭ ʧʣʝʯ 1Q  ʠ 6Q , 2Q  ʠ 

1Q , 3Q  ʠ 2Q , 4Q  ʠ 3Q , 5Q  ʠ 4Q , 6Q  ʠ 5Q  ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʪʨʸʭʬʘʟʥʦʛʦ ʤʦʩʪʘ ʃʘʨʠʦʥʦʚʘ 

ʩʦʛʣʘʩʥʦ ʨʠʩʫʥʢʫ 2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 

 
1 1 0 1 1 0
1 0 1 1 0 1
0 1 1 0 1 1

- -è ø
é ù= - -
é ù- -ê ú

F . (121) 

 S ï ʚʝʢʪʦʨ-ʩʪʨʦʢʘ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʦʜʠʥ ʠʟ 6 ʫʢʘʟʘʥʥʳʭ ʠʥʪʝʨʚʘʣʦʚ ʧʨʦʚʦʜʠʤʦʩʪʠ 

ʪʠʨʠʩʪʦʨʥʳʭ ʧʣʝʯ ɿʀ: 

 [ ]16 21 32 43 54 65s s s s s s=S , (122) 

ʛʜʝ 16s , 21s , 32s , 43s , 54s  ʠ 65s  ï ʩʦʩʪʦʷʥʠ ̫ʧʘʨ ʪʠʨʠʩʪʦʨʥʳʭ ʧʣʝʯ ɿʀ 1Q  ʠ 6Q , 2Q  ʠ 1Q , 3Q  ʠ 
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2Q , 4Q  ʠ 3Q , 5Q  ʠ 4Q , 6Q  ʠ 5Q  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 1 ï ʧʨʦʚʦʜʷʱʝʝ; 0 ï ʥʝʧʨʦʚʦʜʷʱʝʝ ʠʣʠ 

ʦʙʝʩʪʦʯʝʥʥʦʝ. ʇʨʠʥʫʜʠʪʝʣʴʥʳʝ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʦʨʛʘʥʠʟʦʚʳʚʘʶʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʪʦʙʳ ʪʦʢ ʧʨʦʚʦʜʠʣʠ ʪʦʣʴʢʦ ʜʚʝ ʬʘʟʳ ʩʪʘʪʦʨʘ ʉʄ, ʘ ʪʨʝʪʴʷ ʬʘʟʘ ʧʨʠ ʵʪʦʤ ʙʳʣʘ ʦʙʝʩʪʦʯʝʥʘ, 

ʧʦʵʪʦʤʫ ʚʝʢʪʦʨ-ʩʪʨʦʢʘ S ʠʤʝʝʪ ʥʝʥʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ ʪʦʣʴʢʦ ʚ ʦʜʥʦʤ ʠʟ ʰʝʩʪʠ ʵʣʝʤʝʥʪʦʚ. 

ʀʟ (120) ʩ ʫʯʸʪʦʤ (14) ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ: 

 }1 1 1

1 1 1

cos( ) cos( )
sin( ) sin( )

d

q

i i i
i i i
= Q+m = -Q-m
=- Q+m = -Q-m

, (123) 

ʛʜʝ ʘʤʧʣʠʪʫʜʘ 
1i  ʚʝʢʪʦʨʘ ʪʦʢʘ ʩʪʘʪʦʨʘ 

1I  ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ: 

 1

2 3

3
di i

Ö
= Ö; (124) 

 m ï ʫʛʦʣ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʢʘʢ: 

 m= ÖS ɛ, (125) 

ʛʜʝ ɛ ï ʚʝʢʪʦʨ-ʩʪʦʣʙʝʮ ʫʛʣʦʚ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʚʳʨʘʞʝʥʠʝʤ: 

 [2 3 3 0 3 2 3 ]T= p p -p - p -pɛ . (126) 

ʀʟ (54) ʠ (123) ʧʦʣʫʯʘʝʤ: 

 1j =-Q-m. (127) 

ʀʟ (127) ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʚʨʘʱʝʥʠʠ ʨʦʪʦʨʘ ʩʦʛʣʘʩʥʦ ʨʠʩʫʥʢʘʤ 1 ʠ 2 ʙ ʫʛʦʣ 1j ʚʝʢʪʦʨʘ ʪʦʢʘ 

ʩʪʘʪʦʨʘ 1I  ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ dq  ʠʟʤʝʥʷʝʪʩʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦ ʠʟʤʝʥʝʥʠʶ ʋʇʈ Q, ʪ.ʝ. ʨʦʪʦʨ 

ʉʄ ʫʜʘʣʷʪʩʷ ʦʪ ʧʦʣʦʞʝʥʠʷ ʚʝʢʪʦʨʘ ʪʦʢʘ ʩʪʘʪʦʨʘ 1I  ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ dq . 

ʇʨʦʚʝʜʸʤ ʘʥʘʣʠʟ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʉʄ ʩ ʫʯʸʪʦʤ ʧʦʣʫʯʝʥʥʳʭ ʚʳʨʘʞʝʥʠʡ ʜʣʷ ʪʦʢʘ 

ʩʪʘʪʦʨʘ ʥʘ ʠʥʪʝʨʚʘʣʝ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ. ɺʥʘʯʘʣʝ ʧʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʥʘ 

ʤʝʞʢʦʤʤʫʪʘʮʠʦʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ: 

 d di I const= = . (128) 

ʉʦʛʣʘʩʥʦ (54), (124) ʠ (127) ʩ ʫʯʸʪʦʤ (128) ʘʤʧʣʠʪʫʜʘ 1i  ʚʝʢʪʦʨʘ ʪʦʢʘ ʩʪʘʪʦʨʘ 1I  ʙʫʜʝʪ 

ʧʦʩʪʦʷʥʥʦʡ ʥʘ ʤʝʞʢʦʤʤʫʪʘʮʠʦʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ. ʉʦʛʣʘʩʥʦ (123) ʠ 

(127) ʫʛʦʣ 1j, ʢʦʦʨʜʠʥʘʪ r 1di  ʠ 1qi  ʚʝʢʪʦʨʘ ʪʦʢʘ ʩʪʘʪʦʨʘ 1I  ʦʧʨʝʜʝʣʷʶʪʩʷ ʋʇʈ Q ʉʄ ʧʨʠ 

ʚʳʙʨʘʥʥʦʡ ʧʨʦʚʦʜʷʱʝʡ ʧʘʨʝ ʪʠʨʠʩʪʦʨʥʳʭ ʧʣʝʯ ɿʀ. ʉʦʛʣʘʩʥʦ (47) ʠ (56) ʢʦʦʨʜʠʥʘʪʳ 1di  ʠ 1qi  

ʦʧʨʝʜʝʣʷʶʪ ʢʦʦʨʜʠʥʘʪʳ 1mdY , 1mqY , 1dsY  ʠ 1qsY  ʚʝʢʪʦʨʦʚ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʡ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ 

1mY  ʠ ʨʘʩʩʝʷʥʠʷ ʩʪʘʪʦʨʘ 1sY , ʪ.ʝ. ʫʢʘʟʘʥʥʳʝ ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʦʚ ʪʘʢʞʝ ʙʫʜʫʪ ʦʧʨʝʜʝʣʷʪʴʩʷ 

ʋʇʈ Q ʉʄ ʧʨʠ ʚʳʙʨʘʥʥʦʡ ʧʨʦʚʦʜʷʱʝʡ ʧʘʨʝ ʪʠʨʠʩʪʦʨʥʳʭ ʧʣʝʯ ɿʀ. ʀʟʤʝʥʝʥʠʷ ʢʦʦʨʜʠʥʘʪ 

ʚʝʢʪʦʨʦʚ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʡ 1sdqY  ʠ 1mdqY  ʚ ʬʫʥʢʮʠʠ ʋʇʈ Q ʉʄ ʩʦʟʜʘʶʪ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʝ ʕɼʉ 

1stE  ʠ 1mtE  ʩʦʛʣʘʩʥʦ (60) ʠ (61), (63) ʠ (64). 
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ʇʨʠʥʫʜʠʪʝʣʴʥʘʷ ʢʦʤʤʫʪʘʮʠʷ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʘʤʧʣʠʪʫʜ 

ʚʝʢʪʦʨʦʚ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ 1mY , ʪʦʢʘ ʩʪʘʪʦʨʘ 1I  ʠ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ ʨʘʩʩʝʷʥʠʷ 

ʩʪʘʪʦʨʘ 
1sY , ʧʨʠʯʸʤ ʫ ʧʦʩʣʝʜʥʠʭ ʜʚʫʭ ʚʝʢʪʦʨʦʚ ʘʤʧʣʠʪʫʜ rʩʥʠʞʘʪʁʩʷ ʜʦ ʥʫʣʝʚʦʛʦ ʟʥʘʯʝʥʠʷ ʚʦ 

ʚʨʝʤʷ ʙʝʩʪʦʢʦʚʦʡ ʧʘʫʟʳ. ɺʝʢʪʦʨ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ 1mY  ʜʝʤʧʬʝʨʥʦʡ ʉʄ 

ʫʯʠʪʳʚʘʝʪ ʚʣʠʷʥʠʝ ʜʝʤʧʬʝʨʥʳʭ ʢʦʥʪʫʨʦʚ. ʇʝʨʝʜʘʪʦʯʥʳʝ ʬʫʥʢʮʠʠ ʚʟʘʠʤʦʩʚʷʟʠ ʢʦʦʨʜʠʥʘʪ 

ʚʝʢʪʦʨʘ 1mY  ʦʪ ʢʦʦʨʜʠʥʘʪ ʚʝʢʪʦʨʘ 1I  ʩʦʛʣʘʩʥʦ (47) ʩʦʜʝʨʞʘʪ ʬʦʨʩʠʨʫʶʱʝʝ ʟʚʝʥʦ ʠ 

ʘʧʝʨʠʦʜʠʯʝʩʢʦʝ ʟʚʝʥʦ 1-ʛʦ ʧʦʨʷʜʢʘ. ɽʩʣʠ ʧʦʣʥʳʝ ʧʦʩʪʦʷʥʥʳʝ ʚʨʝʤʝʥʠ ʜʝʤʧʬʝʨʥʳʭ ʢʦʥʪʫʨʦʚ 
kdT  

ʠ kqT  ʙʦʣʴʰʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʙʝʩʪʦʢʦʚʦʡ ʧʘʫʟʳ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ, ʪʦ 

ʩʦʛʣʘʩʥʦ (47) ʢʦʦʨʜʠʥʘʪʳ 1mdY , 1mqY  ʠ ʘʤʧʣʠʪʫʜʘ 
1my  ʚʝʢʪʦʨʘ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ 

ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ 1mY  ʥʝ ʜʦʩʪʠʛʘʪʁ ʥʫʣʝʚʦʛʦ ʟʥʘʯʝʥʠʷ ʚʦ ʚʨʝʤʷ ʙʝʩʪʦʢʦʚʦʡ ʧʘʫʟʳ. ʌʦʨʩʠʨʫʶʱʠʝ 

ʟʚʝʥʴ ̫ʧʝʨʝʜʘʪʦʯʥʳʭ ʬʫʥʢʮʠʡ ʚʟʘʠʤʦʩʚʷʟʠ ʢʦʦʨʜʠʥʘʪ 1mY  ʦʪ ʢʦʦʨʜʠʥʘʪ 1I  ʩʦʛʣʘʩʥʦ (47) 

ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʧʨʦʷʚʣʷʪʁ ʩʝʙʷ ʚʦ ʚʨʝʤʷ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ, ʢʦʛʜʘ 

ʚʥʘʯʘʣʝ ʧʨʦʠʩʭʦʜʠʪ ʩʥʠʞʝʥʠʝ ʪʦʢʘ ʩʪʘʪʦʨʘ ʜʦ ʥʫʣʷ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʘʧʠʨʘʶʱʠʭ ʩʚʦʡʩʪʚ 

ʪʠʨʠʩʪʦʨʦʚ ɿʀ, ʧʦʩʣʝ ʢʦʪʦʨʦʛʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʠʟʤʝʥʝʥʠʝ ʧʨʦʚʦʜʷʱʠʭ ʬʘʟ ʩʪʘʪʦʨʘ ʉʄ ʩ 

ʥʘʨʘʩʪʘʥʠʝʤ ʪʦʢʘ ʩʪʘʪʦʨʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʘʤʧʣʠʪʫʜ ʠ ʫʛʣʦʚ ʚʝʢʪʦʨʦʚ 

ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ 1mY  ʠ ʪʦʢʘ ʩʪʘʪʦʨʘ 1I . 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ ʤʝʞʢʦʤʤʫʪʘʮʠʦʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʧʨʦʚʦʜʠʤʦʩʪʠ 

ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʢʦʦʨʜʠʥʘʪʳ ʚʝʢʪʦʨʦʚ ʪʦʢʘ ʩʪʘʪʦʨʘ 1I , ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ 1mY  ʠ 

ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ ʨʘʩʩʝʷʥʠʷ ʩʪʘʪʦʨʘ 1sY  ʧʦ ʧʨʦʜʦʣʴʥʳʤ ʠ ʧʦʧʝʨʝʯʥʳʤ ʦʩʷʤ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ 

dq ʟʘʚʠʩʷʪ ʦʪ ʋʇʈ ʧʨʠ ʚʳʙʨʘʥʥʦʡ ʧʨʦʚʦʜʷʱʝʡ ʧʘʨʝ ʪʠʨʠʩʪʦʨʥʳʭ ʧʣʝʯ ɿʀ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʷʚʣʝʥʠʶ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʭ ʕɼʉ ʩʪʘʪʦʨʘ 1stE  ʠ 1mtE . ʇʨʠ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ 

ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʝʝ ʨʝʟʢʦʝ ʠʟʤʝʥʝʥʠʝ ʘʤʧʣʠʪʫʜ ʚʝʢʪʦʨʦʚ ʪʦʢʘ ʩʪʘʪʦʨʘ 1I , 

ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ 1mY  ʠ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ ʨʘʩʩʝʷʥʠʷ ʩʪʘʪʦʨʘ 1sY , ʯʪʦ 

ʫʚʝʣʠʯʠʚʘʝʪ ʚʝʩ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʭ ʕɼʉ ʩʪʘʪʦʨʘ 1stE  ʠ 1mtE  ʚ ʥʘʧʨʷʞʝʥʠʠ ʩʪʘʪʦʨʘ 1U . 

ʀʟʤʝʥʝʥʠʝ ʢʦʦʨʜʠʥʘʪʳ 1di  ʚʝʢʪʦʨʘ 1I  ʚ ʬʫʥʢʮʠʠ ʋʇʈ ʩʦʛʣʘʩʥʦ (123) ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ 

ʢʦʦʨʜʠʥʘʪʳ 1mdY  ʚʝʢʪʦʨʘ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ 1mY  ʩʦʛʣʘʩʥʦ (47). ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʠʟʤʝʥʝʥʠʶ ʢʦʦʨʜʠʥʘʪʳ mdY  ʚʝʢʪʦʨʘ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ mY  ʩʦʛʣʘʩʥʦ (51), ʯʪʦ 

ʬʦʨʤʠʨʫʝʪ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʫ  ʁʕɼʉ ʚ ʦʙʤʦʪʢʝ ʚʦʟʙʫʞʜʝʥʠʷ ʩʦʛʣʘʩʥʦ (24) ʠ (34), ʢʦʪʦʨʫʶ ʈɺ ʥʝ 

ʚʩʝʛʜʘ ʩʧʦʩʦʙʝʥ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʦʪʢʣʦʥʝʥʠʶ ʪʦʢʘ ʚʦʟʙʫʞʜʝʥʠʷ ʦʪ 

ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠ ʝʛʦ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʋʇʈ ʠ ʢʦʤʤʫʪʘʮʠʡ ʪʠʨʠʩʪʦʨʦʚ ɿʀ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʧʨʠʚʦʜʠʪ ʢ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ mfY  ʦʪ ʋʇʈ ʠ ʢʦʤʤʫʪʘʮʠʡ 
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ʪʠʨʠʩʪʦʨʦʚ ɿʀ, ʘ ʟʥʘʯʠʪ, ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʡ ʕɼʉ mtfE  ʩʦʛʣʘʩʥʦ (62). 

ʇʫʣʴʩʘʮʠʠ ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʪʦʢʘ di  ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʧʫʣʴʩʘʮʠʠ ʘʤʧʣʠʪʫʜʳ ʚʝʢʪʦʨʘ 1i  ʪʦʢʘ 

ʩʪʘʪʦʨʘ 1I  ʩʦʛʣʘʩʥʦ (124), ʠʟʤʝʥʷʶʱʠʝ ʢʦʦʨʜʠʥʘʪʳ 
1di  ʠ 1qi  ʚʝʢʪʦʨʘ ʪʦʢʘ ʩʪʘʪʦʨʘ 1I  ʩʦʛʣʘʩʥʦ 

(123). ʕʪʦ ʚʳʟʳʚʘʝʪ ʩʦʛʣʘʩʥʦ (47) ʠ (56) ʠʟʤʝʥʝʥʠʷ ʢʦʦʨʜʠʥʘʪ 1mdY , 1mqY , 1dsY  ʠ 1qsY  ʚʝʢʪʦʨʦʚ 

ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʡ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ 1mY  ʠ ʨʘʩʩʝʷʥʠʷ ʩʪʘʪʦʨʘ 
1sY , ʧʨʠʚʦʜʷʱʝʝ ʢ ʧʫʣʴʩʘʮʠʷʤ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʭ ʕɼʉ ʩʪʘʪʦʨʘ 1stE  ʠ 1mtE  ʩʦʛʣʘʩʥʦ (60) ʠ (61). 

ʂʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ʋɺ ʠ ɿʀ ʬʦʨʤʠʨʫʶʪ ʟʥʘʢʦʧʝʨʝʤʝʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʤʝʞʜʫ 

ʥʝʡʪʨʘʣʴʶ ʉʄ ʠ çʟʝʤʣʸʡè [16; 32; 33; 34; 46; 47; 48; 49; 84; 110], ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ 

ʸʤʢʦʩʪʥʳʭ ʪʦʢʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʯʝʨʝʟ ʩʪʘʪʦʨ ʉʄ. ʕʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʨʠʚʦʜʠʪ ʢ ʧʫʣʴʩʘʮʠʷʤ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʭ ʕɼʉ ʩʪʘʪʦʨʘ 1stE  ʠ 1mtE , ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʥʘʧʨʷʞʝʥʠʠ ʩʪʘʪʦʨʘ ʉʄ ʦʙʝʩʪʦʯʝʥʥʦʡ 

ʬʘʟʳ ɿʀ. 

ʀʟ-ʟʘ ʪʨʝʙʦʚʘʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʟʘʪʨʘʪʘʭ ʚʥʝʜʨʝʥʠʷ ʊʇʏ 

ʥʘ ʦʩʥʦʚʝ ɿʀ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʦʛʦ ʜʣʷ ʧʫʩʢʘ ʉʄ ʜʦ ʥʦʤʠʥʘʣʴʥʦʡ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ, ʧʨʠʤʝʥʷʶʪʩʷ 

ʨʝʘʢʪʦʨʳ ʟʚʝʥʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʣʦʡ ʚʝʣʠʯʠʥʦʡ ʠʥʜʫʢʪʠʚʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ 

ʠ ʙʝʩʪʨʘʥʬʦʨʤʘʪʦʨʥʳʤ ʧʦʜʢʣʶʯʝʥʠʝʤ ʋɺ ʢ ʧʠʪʘʶʱʝʡ ʩʝʪʠ. 

ʉʫʤʤʘʨʥʘʷ ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʨʝʘʢʪʦʨʦʚ ʟʚʝʥʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʊʇʏ ʥʝ ʧʨʝʚʳʰʘʝʪ 

ʩʚʝʨʭʧʝʨʝʭʦʜʥʫʶ ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʉʄ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ (ʜʣʷ ʉʄ ʤʦʱʥʦʩʪʴ  ʁ ʤʝʥʝʝ 

(1-2) ʄɺʪ) ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʠ ʤʝʥʝʝ 50 % ʦʪ ʩʚʝʨʭʧʝʨʝʭʦʜʥʦʡ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʉʄ. ʕʪʦ ʧʨʠʚʦʜʠʪ 

ʢ ʧʫʣʴʩʘʮʠʷʤ ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʪʦʢʘ di , ʜʦʩʪʠʛʘʶʱʠʤ (50ï100) % ʠ ʚʳʰʝ ʦʪ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ dI  

ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʪʦʢʘ di , ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʚʥʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʭ ʕɼʉ 

ʩʪʘʪʦʨʘ 1stE  ʠ 1mtE  ʚ ʥʘʧʨʷʞʝʥʠʠ ʩʪʘʪʦʨʘ 1U . 

ɹʝʩʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʝ ʧʦʜʢʣʶʯʝʥʠʝ ʋɺ ʢ ʧʠʪʘʶʱʝʡ ʩʝʪʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʯʝʨʝʟ 

ʪʨʸʭʬʘʟʥʳʡ ʪʦʢʦʦʛʨʘʥʠʯʠʚʘʶʱʠʡ ʨʝʘʢʪʦʨ. ʕʢʚʠʚʘʣʝʥʪʥʘʷ ʸʤʢʦʩʪʴ ʨʘʟʚʝʪʚʣʸʥʥʦʡ ʧʠʪʘʶʱʝʡ 

ʩʝʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ çʟʝʤʣʠè [34] ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ ʵʢʚʠʚʘʣʝʥʪʥʦʡ ʸʤʢʦʩʪʠ ʣʠʥʠʠ ʥʘʛʨʫʟʢʠ, 

ʚʢʣʶʯʘʶʱʝʡ ʚ ʩʝʙʷ ʢʘʙʝʣʴʥʫʶ ʣʠʥʠʶ ʠʣʠ ʰʠʥʦʧʨʦʚʦʜ ʦʪ ɿʀ ʜʦ ʩʪʘʪʦʨʘ ʉʄ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ 

ʩʘʤ ʩʪʘʪʦʨ ʉʄ, ʦʪʥʦʩʠʪʝʣʴʥʦ çʟʝʤʣʠè, ʪʦ ʩʦʛʣʘʩʥʦ [16; 32; 33; 34; 49], ʫʨʦʚʝʥʴ ʟʥʘʢʦʧʝʨʝʤʝʥʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʤʝʞʜʫ ʥʝʡʪʨʘʣʴʶ ʉʄ ʠ çʟʝʤʣʸʡè ʙʫʜʝʪ ʧʨʝʚʳʰʘʪʴ ʫʨʦʚʝʥʴ ʟʥʘʢʦʧʝʨʝʤʝʥʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʤʝʞʜʫ ʥʝʡʪʨʘʣʴʶ ʧʠʪʘʶʱʝʡ ʩʝʪʠ ʠ çʟʝʤʣʸʡè. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʘʤʧʣʠʪʫʜʘ 

ʸʤʢʦʩʪʥʳʭ ʪʦʢʦʚ, ʧʨʦʪʝʢʘʶʱʠʭ ʯʝʨʝʟ ʩʪʘʪʦʨ ʉʄ, ʚʦʟʨʘʩʪʸʪ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʤ 

ʧʦʜʢʣʶʯʝʥʠʝʤ ʋɺ ʢ ʧʠʪʘʶʱʝʡ ʩʝʪʠ, ʟʥʘʯʠʪ, ʚʣʠʷʥʠʝ ʧʫʣʴʩʘʮʠʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʭ ʕɼʉ ʩʪʘʪʦʨʘ 

1stE  ʠ 1mtE  ʦʪ ʪʦʢʘ ʩʪʘʪʦʨʘ ʫʚʝʣʠʯʠʪʩʷ. ɺ ʩʠʩʪʝʤʝ ʊʇʏ-ʉʄ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʝ ʕɼʉ ʩʪʘʪʦʨʘ 1stE  , 

1mtE , mtfE  ʠ 1tE  ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʥʘʧʨʷʞʝʥʠʠ ʩʪʘʪʦʨʘ 1U . 
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ʌʦʨʤʫʣʘ ʦʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʉʄ (25) ʩ ʫʯʸʪʦʤ (55), (54) ʠ (95) 

ʟʘʧʠʩʳʚʘʝʪʩʷ ʢʘʢ: 

 ʥ 11 1 ʥ 11 1 1sin sin( )M i i=z y s =z y j -d. (129) 

ʀʟ (95) ʠ (129) ʩʣʝʜʫʝʪ ʦʙʦʟʥʘʯʝʥʠʝ ʫʛʣʘ 1d ʢʘʢ ʫʛʣʘ ʥʘʛʨʫʟʢʠ ʚ ʩʠʩʪʝʤʘʭ ʚʝʢʪʦʨʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʉʕʇ [105; 109]. 

ʅʘ ʠʥʪʝʨʚʘʣʝ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ ʉʄ ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ 

(129) ʩ ʫʯʸʪʦʤ (95) ʠ (127): 

 ʥ 11 1sin( )M i=-z y Q+d +m. (130) 

ɺʦʟʤʦʞʥʳ ʩʣʝʜʫʶʱʠʝ ʚʘʨʠʘʥʪʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʉʄ ʥʘ 

ʠʥʪʝʨʚʘʣʘʭ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ: 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ 0Mº, ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʥʘ ʠʥʪʝʨʚʘʣʝ 

ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʙʣʠʟʢʦ ʢ ʥʫʣʶ ʠʣʠ ʤʝʥʴʰʝ ʤʦʤʝʥʪʘ ʥʘʛʨʫʟʢʠ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ maxM , ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʥʘ ʠʥʪʝʨʚʘʣʝ 

ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʩʪʨʝʤʠʪʩʷ ʢ ʤʘʢʩʠʤʫʤʫ; 

- ʬʦʨʤʠʨʦʚʘʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ McM> , ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʥʘ ʠʥʪʝʨʚʘʣʝ 

ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʙʦʣʴʰʝ ʤʦʤʝʥʪʘ ʥʘʛʨʫʟʢʠ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ 0Mº  ʤʦʞʝʪ ʟʘʜʘʚʘʪʴʩʷ ʚ 1-ʡ ʠʥʪʝʨʚʘʣ 

ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ, ʪʦʛʜʘ ʚʦ 2-ʡ ʠʥʪʝʨʚʘʣ ʧʨʦʚʦʜʠʤʦʩʪʠ ʟʘʜʘʸʪʩʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ 

ʤʦʤʝʥʪ McM> , ʘ ʧʦʩʣʝʜʫʶʱʠʝ ʠʥʪʝʨʚʘʣʳ ʧʨʦʚʦʜʠʤʦʩʪʠ ï ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ maxM . 

ɺʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʫʛʣʘʤʠ ʦʧʝʨʝʞʝʥʠʷ b, 1b, 0b  ʠ ʋʇʈ Q ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʚʦʜʷʱʝʡ 

ʪʠʨʠʩʪʦʨʥʦʡ ʧʘʨʳ ɿʀ ʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠʟ (113), (114) ʠ (115) ʩ ʫʯʸʪʦʤ (127): 

 1 2 3u-b=Q+d +m+ p, (131) 

 1 1 2 3-b =Q+d +m+ p, (132) 

 0 2 3-b =Q+m+ p. (133) 

ʉʦʛʣʘʩʥʦ (130) ʫʛʦʣ ʦʧʝʨʝʞʝʥʠʷ 1b ʠʟ ʚʩʝʭ ʚʳʰʝʧʨʠʚʝʜʸʥʥʳʭ ʚ (131)ï(133) ʫʛʣʦʚ 

ʦʧʝʨʝʞʝʥʠʷ ʦʜʥʦʟʥʘʯʥʦ ʦʧʨʝʜʝʣʷʝʪ ʤʦʤʝʥʪ rʚʢʣʶʯʝʥʠʷ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʞʝʣʘʝʤʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʉʄ. ʋʛʦʣ ʦʧʝʨʝʞʝʥʠʷ 1b ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪ ʩʨʝʜʥʝʝ 

ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʦʱʥʦʩʪʠ ʉʄ ʥʘ ʮʠʢʣʝ ʠʤʧʫʣʴʩʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ, ʯʪʦ ʩʣʝʜʫʝʪ ʠʟ 

ʚʝʢʪʦʨʥʦʡ ʜʠʘʛʨʘʤʤʳ ʉʄ, ʧʦʢʘʟʘʥʥʦʡ ʥʘ ʨʠʩʫʥʢʝ 1. 

ɺʳʨʘʞʝʥʠʝ (114) ʩ ʫʯʸʪʦʤ (95) ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʢʘʢ: 

 1 1 2 3b =s - p; (134) 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ 0Mº  ʩʦʛʣʘʩʥʦ (129) ʥʝʦʙʭʦʜʠʤʦ, ʯʪʦʙʳ 



44 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʫʛʣʘ 1_ 0Mºs  ʥʘ ʠʥʪʝʨʚʘʣʝ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʨʘʚʥʷʣʦʩʴ ʥʫʣʶ, ʯʪʦ 

ʚʦʟʤʦʞʥʦ ʧʨʠ ʝʛʦ ʠʟʤʝʥʝʥʠʠ ʚ ʜʠʘʧʘʟʦʥʝ: 

 1_ 06 6Mº-p ¢s ¢p, (135) 

ʪʦʛʜʘ ʫʛʦʣ ʦʧʝʨʝʞʝʥʠʷ 1_ 0M=b  ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ 0Mº  ʝʩʪʴ: 

 1_ 0 2 3M=b =- p. (136) 

ʂʘʢ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʚʳʰʝ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʣʠʟʢʦʛʦ ʢ ʥʫʣʶ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ 0Mº  

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 1-ʡ ʠʥʪʝʨʚʘʣ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ, ʧʦʵʪʦʤʫ ʥʘʯʘʣʴʥʦʝ ʋʇʈ ʥʝʧʦʜʚʠʞʥʦʡ 

ʉʄ ʠ ʫʛʦʣ ʥʘʛʨʫʟʢʠ ʦʧʨʝʜʝʣʷʪʁ ʬʘʢʪʠʯʝʩʢʠʡ ʫʛʦʣ ʦʧʝʨʝʞʝʥʠʷ 1_ 0Mºb , ʩ ʢʦʪʦʨʳʤ ʥʘʯʥʸʪ 

ʨʘʙʦʪʘʪʴ ʩʠʩʪʝʤʘ ʊʇʏ-ʉʄ, ʠ ʝʛʦ ʟʥʘʯʝʥʠʝ ʙʫʜʝʪ ʥʘʭʦʜʠʪʴʩʷ ʚ ʦʙʣʘʩʪʠ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʠʟ (135) ʩ 

ʫʯʸʪʦʤ (134): 

 1_ 05 6 2Mº- p ¢b ¢-p. (137) 

ʋʛʦʣ ʦʧʝʨʝʞʝʥʠʷ 1_Mmaxb , ʢʦʪʦʨʳʡ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʤʦʤʝʥʪʘ maxM , ʧʦʣʫʯʘʝʪʩʷ ʠʟ (129) ʩ ʫʯʸʪʦʤ (134): 

 1_ 0Mmaxb =. (138) 

ʋʛʦʣ ʦʧʝʨʝʞʝʥʠʷ 1_M Mc>b , ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ 

McM> , ʧʦʣʫʯʘʝʪʩʷ ʠʟ (129) ʩ ʫʯʸʪʦʤ (134): 

 1_2 3M Mc>-p <b ¢p. (139) 

ɿʦʥʘ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʦʧʝʨʝʞʝʥʠʷ 1_M Mc>b : 

 1_

1_

6 3

2 6
M Mc

M Mc

>

>

p <b <pë
ì-p <b <-pí

, (140) 

ʷʚʣʷʝʪʩʷ ʥʝʩʪʘʙʠʣʴʥʦʡ ʦʙʣʘʩʪʴʶ ʫʛʣʘ ʦʧʝʨʝʞʝʥʠʷ ʩ ʮʝʣʴʶ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʤʦʤʝʥʪʘ, ʜʦʩʪʘʪʦʯʥʦʛʦ ʜʣʷ ʨʘʟʛʦʥʘ ʉʄ. ɺ ʫʢʘʟʘʥʥʦʡ ʦʙʣʘʩʪʠ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʦʧʝʨʝʞʝʥʠʷ 1_M Mc>b  

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʤʦʞʝʪ ʙʳʪʴ ʤʝʥʴʰʝ ʤʦʤʝʥʪʘ ʥʘʛʨʫʟʢʠ. ʇʦʵʪʦʤʫ 

ʫʛʦʣ ʦʧʝʨʝʞʝʥʠʷ 1_M Mc>b  ɿʀ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ 

McM>  , ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʜʠʘʧʘʟʦʥʦʤ: 

 1_6 6M Mc>-p ¢b ¢p. (141) 

ʀʟ (132) ʠ (131) ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ: 

 1 1ub=b +Dd, (142) 

ʛʜʝ 1uDd ï ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʫʛʣʦʤ ʥʘʛʨʫʟʢʠ 1d, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʝʢʪʦʨ rʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ 

ʩʪʘʪʦʨʘ 1Y  ʠ ʕɼʉ ʚʨʘʱʝʥʠʷ ʩʪʘʪʦʨʘ 1Ew ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ dq , ʠ ʫʛʣʦʤ 1ud  ʚʝʢʪʦʨʘ 1U  ʚ 
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ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ dq : 

 1 1 1u uDd =d -d. (143) 

ɽʩʣʠ ʧʫʩʢʦʚʘʷ ʤʦʱʥʦʩʪʴ ʊʇʏ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ ʥʦʤʠʥʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʉʄ ʠʣʠ 

ʥʝʦʙʭʦʜʠʤʦ ʫʧʨʦʩʪʠʪʴ ʨʘʩʯʸʪʳ, ʪʦ (143) ʧʨʠʥʠʤʘʝʪ ʚʠʜ: 

 
1 0uDd =. (144) 

ʋʛʣʘʤ ʦʧʝʨʝʞʝʥʠʷ 1_ 0Mºb , 1_Mmaxb  ʠ 1_M Mc>b , ʩʚʷʟʘʥʥʳʤ ʩ ʚʝʢʪʦʨʦʤ ʕɼʉ ʚʨʘʱʝʥʠʷ ʩʪʘʪʦʨʘ 

1Ew, ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʩʦʛʣʘʩʥʦ (142) ʫʛʣʳ ʦʧʝʨʝʞʝʥʠʷ 0Mºb , Mmaxb  ʠ M Mc>b , ʩʚʷʟʘʥʥʳʝ ʩ ʚʝʢʪʦʨʦʤ 

ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ 1U . ʉʦʛʣʘʩʥʦ (116) ʠ ʨʠʩʫʥʢʫ 3 ʉʋ ʊʇʏ ʜʦʣʞʥʘ ʥʘʯʘʪʴ ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʧʨʠʥʫʜʠʪʝʣʴʥʫʶ ʢʦʤʤʫʪʘʮʠʶ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʦʧʝʨʝʞʝʥʠʝʤ Db ʦʪ ʫʛʣʦʚ 

ʦʧʝʨʝʞʝʥʠʷ b, 0b, 1b, 0Mºb , Mmaxb  ʠ M Mc>b . 

2.3 ʅʘʧʨʷʞʝʥʠʝ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʩʪʘʪʦʨʘ 

ʉʦʛʣʘʩʥʦ (110) ʚʝʢʪʦʨ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ 1U  ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʋʇʈ Q, ʥʦ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʠʟʚʣʝʯʝʥʠʝ ʵʪʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʦʛʣʘʩʥʦ (3), (6) ʠ (7) ʪʨʫʜʥʦʚʳʧʦʣʥʠʤʦ ʠʟ-ʟʘ 

ʥʘʣʠʯʠʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʭ ʕɼʉ. ʇʨʠ ʧʨʠʥʷʪʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʤʤʫʪʘʮʠʡ ʪʠʨʠʩʪʦʨʦʚ 

6-ʧʫʣʴʩʥʦʛʦ ɿʀ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʚ ʠʥʪʝʨʚʘʣ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʪʦʢ ʧʨʦʚʦʜʠʣʠ 

ʪʦʣʴʢʦ ʜʚʝ ʬʘʟʳ, ʘ ʪʨʝʪʴʷ ʬʘʟʘ ʧʨʠ ʵʪʦʤ ʙʳʣʘ ʦʙʝʩʪʦʯʝʥʘ, ʪʨʸʭʬʘʟʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʚʝʢʪʦʨʘ 

ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ 1U  ʢʘʢ ʤʠʥʠʤʫʤ ʜʚʫʭ ʬʘʟ ʩʦʜʝʨʞʘʪ, ʢʨʦʤʝ ʕɼʉ ʚʨʘʱʝʥʠʷ 1Ew, ʠ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʫʶ ʕɼʉ 1tE . ʇʦʵʪʦʤʫ ʦʧʨʝʜʝʣʝʥʠʝ ʋʇʈ Q ʜʣʷ ʊʇʏ ʩ ɿʀ ʠʟ ʪʨʸʭʬʘʟʥʳʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʧʨʠ ʪʨʦʛʘʥʠʠ ʥʝʧʦʜʚʠʞʥʦʡ ʉʄ ʠ ʝʸ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʛʦʥʝ ʚ 

ʦʙʣʘʩʪʠ ʥʫʣʝʚʳʭ ʠ ʥʠʟʢʠʭ ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ ʥʝ ʠʤʝʝʪ ʩʣʦʞʠʚʰʝʛʦʩʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʨʝʰʝʥʠʷ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʥʘʜʸʞʥʳʡ ʧʫʩʢ ʉʄ ʠʟ ʥʝʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. 

ʈʘʩʩʤʦʪʨʠʤ ʥʘʧʨʷʞʝʥʠʝ ʩʪʘʪʦʨʘ ʉʄ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ɿʀ, ʜʣʷ ʯʝʛʦ ʟʘʧʠʰʝʤ 

ʚʝʢʪʦʨ-ʩʪʦʣʙʝʮ ʥʘʧʨʷʞʝʥʠʡ ʩʪʘʪʦʨʘ ʉʄ ʦʙʝʩʪʦʯʝʥʥʳʭ ʬʘʟ ɿʀ 0sU , ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 6 

ʠʥʪʝʨʚʘʣʘʤ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʥʳʭ ʧʣʝʯ 1Q  ʠ 6Q , 2Q  ʠ 1Q , 3Q  ʠ 2Q , 4Q  ʠ 3Q , 5Q  ʠ 4Q  , 

6Q  ʠ 5Q  ʢʣʘʩʩʠʯʝʩʢʦʛʦ ʪʠʨʠʩʪʦʨʥʦʛʦ ʤʦʩʪʘ ʃʘʨʠʦʥʦʚʘ ʧʦ ʨʠʩʫʥʢʫ 2 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʢʘʢ: 

 0 0

T

s s= ÖU A U , (145) 

ʛʜʝ 0A  ï ʤʘʪʨʠʮʘ, ʦʧʨʝʜʝʣʷʶʱʘʷ ʥʝ ʧʨʦʚʦʜʷʱʠʝ ʬʘʟʳ ɿʀ: 

 0

0 0 1 0 0 1
0 1 0 0 1 0
1 0 0 1 0 0

è ø
é ù= - =
é ù
ê ú

A F1 F , (146) 
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ʛʜʝ F1  ï ʤʘʪʨʠʮʘ ʝʜʠʥʠʮ. 

ʈʝʰʘʷ (145) ʩ ʫʯʸʪʦʤ (110) ʠ (146), ʧʦʣʫʯʠʤ: 

 0 1 1 0[ ] cos( )T

s sc sb sa sc sb sa uu u u u u u u= = Q+d +U ū , (147) 

ʛʜʝ 0ū  ï ʚʝʢʪʦʨ-ʩʪʦʣʙʝʮ: 

 [ ]0 0 2 3 2 3 0 2 3 2 3 0
TT= Ö = p - p p - pū A ū . (148) 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʚʦʜʷʱʠʭ ʩʦʩʪʦʷʥʠʡ ʪʠʨʠʩʪʦʨʥʳʭ ʧʣʝʯ ɿʀ ʥʘʧʨʷʞʝʥʠʝ ʩʪʘʪʦʨʘ ʉʄ 

ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ɿʀ 
0su  ʠʟ (147) ʩ ʫʯʸʪʦʤ (122) ʟʘʧʠʩʳʚʘʝʪʩʷ ʢʘʢ: 

 0 0 1 1 0cos( )s s uu u= Ö = Q+d +fS U , (149) 

ʛʜʝ 
0f ï ʩʢʘʣʷʨʥʘʷ ʚʝʣʠʯʠʥʘ ʚʝʢʪʦʨ-ʩʪʦʣʙʮʘ 

0ū : 

 0 0f = ÖS ū . (150) 

ʉʦʛʣʘʩʥʦ (147) ʠ (149) ʫʛʦʣ ʦʧʝʨʝʞʝʥʠʷ b, ʨʘʚʥʳʡ 6p , ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʝʨʝʭʦʜʫ ʯʝʨʝʟ 

ʥʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ɿʀ 0su , ʧʨʠʯʸʤ ʜʣʷ ʢʘʪʦʜʥʦʡ ʛʨʫʧʧʳ 

ʪʠʨʠʩʪʦʨʥʦʛʦ ʧʣʝʯʘ ɿʀ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʵʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʝʨʝʭʦʜʫ 0su  ʠʟ ʧʦʣʦʞʠʪʝʣʴʥʦʡ 

ʦʙʣʘʩʪʠ ʚ ʦʪʨʠʮʘʪʝʣʴʥʫʶ, ʘ ʜʣʷ ʘʥʦʜʥʦʡ ʛʨʫʧʧʳ ï ʥʘʦʙʦʨʦʪ. ʇʨʝʦʙʨʘʟʫʝʤ (147) ʠ (149) ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʫʛʦʣ ʦʧʝʨʝʞʝʥʠʷ b, ʨʘʚʥʳʡ 6p , ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʧʝʨʝʭʦʜʫ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ 

ʉʄ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ɿʀ 00sU  ʠ 00su  ʠʟ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʦʙʣʘʩʪʠ ʚ ʧʦʣʦʞʠʪʝʣʴʥʫʶ ʦʙʣʘʩʪʴ: 

 00 0 0 1 1 00[ ] cos( )T T

s s sc sb sa sc sb sa uu u u u u u u= = - - - = Q+d +U E U ū , (151) 

 00 00 0 0 1 1 00cos( )s s s uu u= Ö = Ö = Q+d +fS U S U , (152) 

ʛʜʝ 0E  ï ʚʝʢʪʦʨ-ʩʪʨʦʢʘ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʢʘʢ: 

 0 [1 1 1 1 1 1]= - - -E ; (153) 

 ï ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ ʧʨʦʠʟʚʝʜʝʥʠʷ ɸʜʘʤʘʨʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʧʦʢʦʤʧʦʥʝʥʪʥʦʝ ʧʨʦʠʟʚʝʜʝʥʠʝ ʜʚʫʭ ʤʘʪʨʠʮ ʦʜʠʥʘʢʦʚʦʡ ʨʘʟʤʝʨʥʦʩʪʠ; 

 0S  ï ʚʝʢʪʦʨ-ʩʪʨʦʢʘ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʩ ʫʯʸʪʦʤ (122) ʠ (153) ʢʘʢ: 

 [ ]0 0 16 21 32 43 54 65s s s s s s= = - - -S E S , (154) 

 00ū  ʠ 00f  ï ʦʧʨʝʜʝʣʷʪʁʩʷ ʢʘʢ: 

 00 00f = ÖS ū , (155) 

 [ ]00 2 3 3 0 3 2 3
T

= p p -p - p -pū . (156) 

ʉʨʘʚʥʠʚʘʷ (126) ʠ (156), ʧʦʣʫʯʘʝʤ, ʯʪʦ: 

 00=ū ɛ, (157) 

ʘ ʟʥʘʯʠʪ, ʠʟ (125) ʠ (155) ʩ ʫʯʸʪʦʤ (157): 00f =m, ʥʦ 00ū  ʠ 00f  ʠʩʧʦʣʴʟʫʪʁʩʷ ʜʣʷ ʥʘʧʨʷʞʝʥʠʷ 
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ʩʪʘʪʦʨʘ ʉʄ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ɿʀ ʚ ʪʨʸʭʬʘʟʥʦʡ ʩʠʩʪʝʤʝ, ʘ ɛ ʠ m ï ʜʣʷ ʢʦʦʨʜʠʥʘʪ ʚʝʢʪʦʨʘ ʪʦʢʘ 

ʩʪʘʪʦʨʘ ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ dq, ʧʦʵʪʦʤʫ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʤ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʭ ʥʝʟʘʚʠʩʠʤʦ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

ɸʥʘʣʦʛʠʯʥʦ (152) ʠʟ (97)ï(109) ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʩʦʦʪʥʦʰʝʥʠʷ ʜʣʷ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʉʄ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ɿʀ 
00s ste , 

00 1s mte , 00s mtfe , 
00s mte , 

00s te , 
00s se w

, 
00 1s me w

, 

00s m fe w , 
00s me w

, 
00se w

, 
00s se , 

00se  ʠ 
00suD  ʚʝʢʪʦʨʦʚ 

1stE , 
1mtE , mtfE , 

mtE , 
1tE , 

1sE w
, 

1mE w
, m fE w , 

mE w
, 

1Ew
, 

1sE , 
1E  ʠ 

1UD  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 

 00 1 1 00sin( )s st st se e= Q+t +f, (158) 

 
00 1 1 1 00sin( )s mt mt me e= Q+r +f, (159) 

 00 00sin( )s mtf mtfe e= Q+f, (160) 

 00 00sin( )s mt mt me e= Q+r +f, (161) 

 00 1 1 00sin( )s t te e= Q+r +f, (162) 

 00 1 1 00sin( )s s se ew w= Q+j +f, (163) 

 00 1 1 1 00cos( )s m m me ew w= Q+d +f, (164) 

 00 00cos( )s m f m fe ew w= Q+f, (165) 

 00 00cos( )s m m me ew w= Q+d +f, (166) 

 00 1 1 00cos( )se ew w= Q+d +f, (167) 

 00
00 1

b s
s s s

b

di
e L

dt

Q
=
w

, (168) 

 00 1 1 00cos( )s ee e= Q+d +f, (169) 

 00 1 00s su R iD = , (170) 

ʛʜʝ 00si  ï ʪʦʢ ʩʪʘʪʦʨʘ ʉʄ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ɿʀ. 

ɽʩʣʠ ʧʨʠʥʷʪʴ, ʯʪʦ ʪʦʢ ʩʪʘʪʦʨʘ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ɿʀ 00si  ʨʘʚʝʥ ʥʫʣʶ, ʪʦ 00s se  ʠ 00suD  ʪʘʢʞʝ 

ʙʫʜʫʪ ʠʤʝʪʴ ʥʫʣʝʚʳʝ ʟʥʘʯʝʥʠʷ ʩʦʛʣʘʩʥʦ (168) ʠ (170). ʊʦʛʜʘ ʥʘʧʨʷʞʝʥʠʝ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ 

ʩʪʘʪʦʨʘ 00su  ʩ ʫʯʸʪʦʤ (92)ï(94) ʟʘʧʠʰʝʪʩʷ ʢʘʢ: 

 00 00 00 00 00 00 0 1 0 0 1 0s s s t s s mt s m s mt s mtf s m s m fu e e e e e e e e ew w w w= = + = + = + + +. (171) 

ʀʟ (171) ʩʣʝʜʫʝʪ, ʯʪʦ ʚ ʥʘʧʨʷʞʝʥʠʠ ʩʪʘʪʦʨʘ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ɿʀ ʧʨʠʩʫʪʩʪʚʫʶʪ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʝ ʕɼʉ ʠ ʕɼʉ ʚʨʘʱʝʥʠʷ ʩʪʘʪʦʨʘ ʦʪ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ 1mY , ʩʦʟʜʘʚʘʝʤʦʛʦ ʪʦʢʘʤʠ 

ʩʪʘʪʦʨʘ. 

ɺʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʫʛʣʘʤʠ ʦʧʝʨʝʞʝʥʠʷ 0b  ʠ 1b ʦʯʝʨʝʜʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʠ 
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ʧʦʣʥʳʤʠ ʬʘʟʘʤʠ ʕɼʉ ʚʨʘʱʝʥʠʷ ʩʪʘʪʦʨʘ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ɿʀ 00s m fe w  ʠ 
00se w

 ʧʦ (165) ʠ (167) 

ʟʘʧʠʩʳʚʘʝʪʩʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʘʢ: 

 0 00 3-b =Q+f +p, (172) 

 1 1 00 3-b =Q+d +f +p. (173) 

ʌʦʨʤʫʣʳ (172)ï(173) ʦʪʣʠʯʘʶʪʩʷ ʦʪ (132)ï(133) ʪʝʤ, ʯʪʦ ʧʦʩʣʝʜʥʠʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪ 

ʚʟʘʠʤʦʩʚʷʟʴ ʫʛʣʦʚ ʦʧʝʨʝʞʝʥʠʷ ʠ ʋʇʈ ʜʣʷ ʧʨʦʚʦʜʷʱʠʭ ʪʠʨʠʩʪʦʨʥʳʭ ʧʣʝʯ ɿʀ, ʘ (172)ï(173) ï ʜʣʷ 

ʥʝʧʨʦʚʦʜʷʱʝʡ ʬʘʟʳ ɿʀ, ʧʦʵʪʦʤʫ ʠ ʥʘʙʣʶʜʘʝʪʩʷ ʬʘʟʦʚʳʡ ʩʜʚʠʛ ʥʘ 3p . 

ʌʦʨʤʫʣʫ (165) ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʯʝʨʝʟ ʬʫʥʢʮʠʶ sin ʢʘʢ: 

 00 00sins m f m f m fe ew w w= Q , (174) 

ʛʜʝ 00m fwQ  ï ʧʦʣʥʘʷ ʬʘʟʘ ʕɼʉ ʚʨʘʱʝʥʠʷ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʩʪʘʪʦʨʘ 00s m fe w : 

 00 00 2m fwQ =Q+f +p. (175) 

ɺʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʫʛʣʦʤ ʦʧʝʨʝʞʝʥʠʷ 0b  ɿʀ ʠ ʧʦʣʥʦʡ ʬʘʟʦʡ 00m fwQ  ʕɼʉ ʚʨʘʱʝʥʠʷ 

ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʩʪʘʪʦʨʘ 00s m fe w, ʦʧʠʩʳʚʘʝʤʦʡ (174), ʧʦʣʫʯʘʝʪʩʷ ʠʟ (172) ʩ ʫʯʸʪʦʤ (175) ʠ 

ʟʘʧʠʩʳʚʘʝʪʩʷ ʢʘʢ: 

 00 06m fwQ =p -b. (176) 

ɺ ʜʠʘʧʘʟʦʥʝ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʦʧʝʨʝʞʝʥʠʷ 0b  ɿʀ: 

 06 0p ²b ², (177) 

ʩʦʛʣʘʩʥʦ (176) ʧʦʣʥʘʷ ʬʘʟʘ 00m fwQ  ʠʟʤʝʥʷʝʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ: 

 000 6m fw¢Q ¢p. (178) 

ɽʩʣʠ ʟʘʜʘʪʴʩʷ ʫʛʣʦʤ ʢʦʤʤʫʪʘʮʠʠ 0refb  ʩ ʫʯʸʪʦʤ (116), ʪʦ ʠʟ (176) ʦʧʨʝʜʝʣʷʝʪʩʷ ʟʘʜʘʥʥʘʷ 

ʧʦʣʥʘʷ ʬʘʟʘ 00m f refwQ  ʕɼʉ ʚʨʘʱʝʥʠʷ ʩʪʘʪʦʨʘ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʩʪʘʪʦʨʘ 00s m fe w : 

 00 06m f ref refwQ =p -b. (179) 

ʀʟ (175) ʠ (178) ʩʣʝʜʫʝʪ, ʯʪʦ ʕɼʉ ʚʨʘʱʝʥʠʷ 00s m fe w  ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʩʪʘʪʦʨʘ ʜʦʣʞʥʘ ʙʳʪʴ 

ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʚ ʜʠʘʧʘʟʦʥʝ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʦʧʝʨʝʞʝʥʠʷ 0b  ɿʀ ʩʦʛʣʘʩʥʦ (177) ʩ ʫʯʸʪʦʤ (176): 

 00 0s m fe w ² . (180) 

ʀʟ ʦʧʳʪʘ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʫʩʪʘʥʦʚʠʚʰʝʝʩʷ ʟʥʘʯʝʥʠʝ mfssy  ʘʤʧʣʠʪʫʜʳ mfy  

ʚʝʢʪʦʨʘ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ mfY  ʦʪ ʪʦʢʘ ʚʦʟʙʫʞʜʝʥʠʷ fi  ʢʘʢ: 

 ( ) ( )mfss m fxx f ʭʭ mfss fe i iwy = w =y , (181) 

ʛʜʝ ( )m fxx fe iw  ï ʟʘʚʠʩʠʤʦʩʪʴ ʘʤʧʣʠʪʫʜʳ m fe w  ʚʝʢʪʦʨʘ ʕɼʉ ʚʨʘʱʝʥʠʷ ʩʪʘʪʦʨʘ m fE w  ʦʪ ʪʦʢʘ 
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ʚʦʟʙʫʞʜʝʥʠʷ fi , ʧʦʣʫʯʝʥʥʘʷ ʠʟ ʦʧʳʪʘ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʥʘ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʭʭw ; 

 ( )mfss fiy  ï ʟʘʚʠʩʠʤʦʩʪʴ ʘʤʧʣʠʪʫʜʳ mfy  ʚʝʢʪʦʨʘ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ mfY  ʦʪ 

ʪʦʢʘ ʚʦʟʙʫʞʜʝʥʠʷ fi  (ʨʠʩʫʥʦʢ C.2), ʧʦʣʫʯʝʥʥʘʷ ʠʟ ʦʧʳʪʘ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ. 

ʊʦʢ ʚʦʟʙʫʞʜʝʥʠʷ fi  ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ: 

 _ ʥf f au fi i I= , (182) 

ʛʜʝ _f aui  ï ʪʦʢ ʚʦʟʙʫʞʜʝʥʠʷ, ʚʳʨʘʞʝʥʥʳʡ ʚ ʘʙʩʦʣʶʪʥʳʭ ʝʜʠʥʠʮʘʭ ʠʟʤʝʨʝʥʠʷ ʪʦʢʘ; 

 ʥfI  ï ʥʦʤʠʥʘʣʴʥʳʡ ʪʦʢ ʚʦʟʙʫʞʜʝʥʠʷ ʉʄ. 

ɺ ʇʏ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʪʦʣʴʢʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʧʫʩʢʘ ʉʄ, ʠʟʤʝʨʝʥʠʝ ʪʦʢʘ ʚʦʟʙʫʞʜʝʥʠʷ ʠ 

ʝʛʦ ʧʝʨʝʜʘʯʘ ʚ ʉʋ ʇʏ ʧʨʝʜʲʷʚʣʷʝʪ ʧʦʚʳʰʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʈɺ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ 

ʢʘʧʠʪʘʣʴʥʳʭ ʠ ʦʧʝʨʘʪʠʚʥʳʭ ʟʘʪʨʘʪ, ʘ ʪʘʢʞʝ ʧʦʚʳʰʘʝʪ ʩʣʦʞʥʦʩʪʴ ʠ ʩʥʠʞʘʝʪ ʥʘʜʸʞʥʦʩʪʴ ʩʠʩʪʝʤʳ 

ʊʇʏ-ʉʄ. ʇʨʠʤʝʤ, ʯʪʦ ʪʦʢ ʚʦʟʙʫʞʜʝʥʠʷ fi  ʨʘʚʝʥ ʟʘʜʘʥʠʶ ʪʦʢʘ ʚʦʟʙʫʞʜʝʥʠʷ frefi : 

 f frefi iº , (183) 

ʧʦʵʪʦʤʫ ʘʤʧʣʠʪʫʜʫ mfy  ʚʝʢʪʦʨʘ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ mfY  ʤʦʞʥʦ ʦʧʨʝʜʝʣʷʪʴ ʧʦ 

ʟʘʜʘʥʠ ʁʪʦʢʘ ʚʦʟʙʫʞʜʝʥʠʷ frefi . 

ɽʩʣʠ ʟʘʚʠʩʠʤʦʩʪʴ ( )mfss fiy , ʧʦʣʫʯʘʝʤʘʷ ʠʟ ʦʧʳʪʘ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ ʉʄ, ʥʝʠʟʚʝʩʪʥʘ ʠ 

ʤʦʱʥʦʩʪʴ ʇʏ ʩʦʠʟʤʝʨʠʤʘ ʩ ʤʦʱʥʦʩʪʴʶ ʉʄ, ʪʦ ʤʦʞʥʦ ʧʨʠʥʷʪʴ: 

 mfss frefiy = . (184) 

ɽʩʣʠ ʠʟʚʝʩʪʥʦ ʟʥʘʯʝʥʠʝ ʪʦʢʘ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ fgi , ʧʨʠ ʢʦʪʦʨʦʤ ʥʘʧʨʷʞʝʥʠʝ ʩʪʘʪʦʨʘ ʙʫʜʝʪ 

ʥʦʤʠʥʘʣʴʥʳʤ, ʠ ʤʦʱʥʦʩʪʴ ʇʏ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʴʰʝ ʤʦʱʥʦʩʪʠ ʉʄ, ʪʦ ʤʦʞʥʦ ʧʨʠʥʷʪʴ: 

 mfss fref fgi iy = . (185) 

ʋʩʪʘʥʦʚʠʚʰʝʝʩʷ ʟʥʘʯʝʥʠʝ m fsse w  ʘʤʧʣʠʪʫʜʳ m fe w  ʚʝʢʪʦʨʘ ʕɼʉ ʚʨʘʱʝʥʠʷ ʩʪʘʪʦʨʘ m fE w  ʠʟ 

(84) ʩ ʫʯʸʪʦʤ (181) ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ: 

 m fss mfsse w =wy . (186) 

ɽʩʣʠ ʥʝ ʫʯʠʪʳʚʘʪʴ ʧʝʨʝʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʜʝʤʧʬʝʨʥʳʭ ʦʙʤʦʪʢʘʭ ʉʄ, ʪʦ (174) ʩ ʫʯʸʪʦʤ 

(186) ʟʘʧʠʩʳʚʘʝʪʩʷ ʢʘʢ: 

 00 00sins m fss mfss m fe w w=wy Q . (187) 

ɽʩʣʠ (187) ʧʨʦʠʥʪʝʛʨʠʨʦʚʘʪʴ ʧʦ ʚʨʝʤʝʥʠ ʩ ʤʦʤʝʥʪʘ ʚʳʧʦʣʥʝʥʠʷ (180) ʩ ʥʫʣʝʚʳʤʠ 

ʥʘʯʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ, ʪʦ ʧʦʣʫʯʠʪʩʷ: 

 
0

0

00 00

t t

b
m f ss s m fss

b t

S e dt

+D

w w

w
=
Q ñ

, (188) 
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ʛʜʝ 
0t  ï ʚʨʝʤʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʥʘʯʘʣʫ ʚʳʧʦʣʥʝʥʠʷ ʫʩʣʦʚʠʷ ʧʦ (180); 

 tD ï ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʩ ʤʦʤʝʥʪʘ ʚʨʝʤʝʥʠ 0t , ʫʩʪʘʥʘʚʣʠʚʘʝʤʳʡ ʚ ʥʫʣʝʚʦʝ 

ʟʥʘʯʝʥʠʝ ʧʨʠ ʥʝʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʷ ʧʦ (180); 

 00m f ssS w  ï ʧʣʦʱʘʜʴ ʬʠʛʫʨʳ, ʟʘʜʘʚʘʝʤʦʡ ʫʩʪʘʥʦʚʠʚʰʝʡʩʷ ʕɼʉ ʚʨʘʱʝʥʠʷ 00s m fsse w  ʦʙʝʩʪʦʯʝʥʥʦʡ 

ʬʘʟʳ ʩʪʘʪʦʨʘ ʥʘ ʫʯʘʩʪʢʝ ʚʨʝʤʝʥʠ 0 0[ ; ]t t t+D. 

ɺʳʨʘʞʝʥʠʝ (188) ʩ ʫʯʸʪʦʤ (27) ʠ (181) ʟʘʧʠʩʳʚʘʝʪʩʷ ʢʘʢ: 

 

00

00 00 00

0

sin

m f

m f ss mfss m f m fS d

wQ

w w w= y Q Qñ . (189) 

ɽʩʣʠ ʩʯʠʪʘʪʴ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ mfssy  ï ʠʟʚʝʩʪʥʘʷ ʠ ʥʝ ʟʘʚʠʩʷʱʘʷ ʦʪ ʋʇʈ Q, ʪʦ (189) 

ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʢ ʚʠʜʫ: 

 ( )00 001 cosm f ss mfss m fS w w=y - Q . (190) 

ʀʟ (190) ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ: 

 00 00cos 1m f m f ss mfssSw wQ = - y. (191) 

ʀʟ (180) ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʠʘʧʘʟʦʥ ʠʟʤʝʥʝʥʠʷ 00m fwQ : [0; ]p, ʪʦ ʠʟ (191) ʦʧʨʝʜʝʣʷʝʪʩʷ 00m fwQ : 

 ( )00 00arccos 1m f m f ss mfssSw wQ = - y . (192) 

ʌʦʨʤʫʣʳ (188) ʠ (192) ʩ ʫʯʸʪʦʤ (177) ʠ (180) ʧʨʠʥʠʤʘʪʁ ʚʠʜ: 

 
0
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00
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0, ʝʩʣʠ 0

, ʠʥʘʯʝ

s m f

t t
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s m fss

b t

e

S
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w

+D

w
w

¢ë
î
w=ì
îQ
í
ñ

, (193) 

 
( )

00

00
00

, ʝʩʣʠ 0

arccos 1 ,ʠʥʘʯʝ

s m f

m f
m f ss mfss

eps e

S

w

w
w

- ¢ëî
Q =ì - yîí

, (194) 

ʛʜʝ eps ï ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʥʘʠʤʝʥʴʰʝʝ ʯʠʩʣʦ. 

ɺʳʯʠʩʣʝʥʠʝ ʧʦ (194) ʬʘʟʳ 00m fwQ  ʠʟ ʕɼʉ ʚʨʘʱʝʥʠʷ 00s m fe w  ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʩʪʘʪʦʨʘ ʠ 

ʝʛʦ ʩʨʘʚʥʝʥʠʝ ʩ ʟʘʜʘʥʥʦʡ ʧʦʣʥʦʡ ʬʘʟʦʡ 00m f refwQ  ʩʦʛʣʘʩʥʦ (179) ʙʫʜʝʪ ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʩʧʦʩʦʙʝ 

ʙʝʟʜʘʪʯʠʢʦʚʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʋʇʈ. ʉʨʘʚʥʝʥʠʝ 00m fwQ  ʠ 00m f refwQ  ʟʘʧʠʩʳʚʘʝʪʩʷ ʢʘʢ: 

 00 00m f m f refw wQ ²Q . (195) 

ɿʘʤʝʥʠʚ 00m fwQ  ʥʘ 00m f refwQ  ʚ (190), ʧʦʣʫʯʘʝʪʩʷ ʟʘʜʘʥʥʦʝ ʟʥʘʯʝʥʠʝ 00m f ssrefS w : 

 ( )00 001 cosm f ssref mfss m f refS w w=y - Q . (196) 

ʊʦʛʜʘ ʠʟ (196) ʠ (193) ʧʦʣʫʯʘʝʪʩʷ ʫʩʣʦʚʠʝ, ʘʥʘʣʦʛʠʯʥʦʝ (195): 

 00 00m f ss m f ssrefS Sw w² . (197) 
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ɺ ʜʠʘʧʘʟʦʥʝ ʠʟʤʝʥʝʥʠʷ ʧʦʣʥʦʡ ʬʘʟʳ 00m fwQ  ʕɼʉ ʚʨʘʱʝʥʠʷ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʩʪʘʪʦʨʘ 

00s m fe w  ʩʦʛʣʘʩʥʦ (178) ʠ ʚʳʧʦʣʥʝʥʠʠ ʫʩʣʦʚʠʷ (180) ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ (187) ʢʘʢ: 

 00 00s m fss mfss m fe w w=wy Q , (198) 

ʪʦʛʜʘ (188) ʩ ʫʯʸʪʦʤ (27), (181) ʠ ʥʝʟʘʚʠʩʠʤʦʩʪʠ mfssy  ʦʪ ʋʇʈ Q ʟʘʧʠʩʳʚʘʝʪʩʷ ʢʘʢ: 

 2

00 00 2m f ss mfss m fS w w=y Q . (199) 

ʀʟ (199) ʩ ʫʯʸʪʦʤ (180) ʠ (177) ʥʘʡʜʸʤ: 

 
00

00
00

, ʝʩʣʠ 0

2 , ʠʥʘʯʝ

s m f

m f ss
m f ss mfss

eps e

S

w

w
w

- ¢ëî
Q =ì

yîí
. (200) 

ɽʩʣʠ ʥʝ ʫʯʠʪʳʚʘʪʴ ʧʝʨʝʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ ʚ ʜʝʤʧʬʝʨʥʳʭ ʦʙʤʦʪʢʘʭ ʉʄ, ʪʦ ʫʩʪʘʥʦʚʠʚʰʝʝʩʷ 

ʟʥʘʯʝʥʠʝ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ m fssww  ʚʝʢʪʦʨʘ ʕɼʉ ʚʨʘʱʝʥʠʷ ʩʪʘʪʦʨʘ m fE w  ʙʫʜʝʪ 

ʦʧʨʝʜʝʣʷʪʴʩʷ ʠʟ (174) ʩ ʫʯʸʪʦʤ (186): 

 
00

00sin

s m f

m fss

mfss m f

e w

w

w

w =
y Q

, (201) 

ʀʟ (201) ʤʦʞʝʪ ʙʳʪʴ ʦʧʨʝʜʝʣʝʥʦ ʫʩʪʘʥʦʚʠʚʰʝʝʩʷ ʟʥʘʯʝʥʠʝ ʧʝʨʠʦʜʘ m fssT w  ʚʝʢʪʦʨʘ ʕɼʉ 

ʚʨʘʱʝʥʠʷ ʩʪʘʪʦʨʘ m fE w : 

 
00

00

sinmfss m f

m fss

b s m f

T
f e

w

w

w

y Q
= . (202) 

ɺ ʯʠʩʣʠʪʝʣʝ ʠ ʟʥʘʤʝʥʘʪʝʣʝ (202) ʝʩʪʴ ʚʝʣʠʯʠʥʳ, ʟʘʚʠʩʷʱʠʝ ʦʪ ʋʇʈ. ɼʣʷ ʨʘʟʨʝʰʝʥʠʷ 

ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠ ʟʘʜʘʜʠʤʩʷ ʟʥʘʯʝʥʠʝʤ 00m fwQ , ʨʘʚʥʳʤ 00m f refwQ , ʪʦʛʜʘ (202) ʟʘʧʠʰʝʤ ʢʘʢ: 

 
00

00

sinmfss m f ref

m fss

b s m f

T
f e

w

w

w

y Q
= . (203) 

ʉʦʛʣʘʩʥʦ (165) ʠ (174) ʩ ʫʯʸʪʦʤ (176) ʫʛʦʣ ʦʧʝʨʝʞʝʥʠʷ 0b, ʨʘʚʥʳʡ 6p , ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʝʨʝʭʦʜʫ ʯʝʨʝʟ ʥʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ ʕɼʉ ʚʨʘʱʝʥʠʷ 00s m fe w  ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʩʪʘʪʦʨʘ ʉʄ, ʪʦʛʜʘ 

(203) ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʢʘʢ: 
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max s m f

mfss m f refm fss
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f e
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. (204) 

ʛʜʝ maxT  ï ʟʥʘʯʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ, ʦʧʨʝʜʝʣʷʝʤʦʝ ʢʘʢ: 

 
ʀ0

1
max

b

T
f

=
w

. (205) 

ʋʛʦʣ ʧʦʚʦʨʦʪʘ ʨʦʪʦʨʘ ʪʨʸʭʬʘʟʥʦʡ ʉʄ ʤʝʞʜʫ ʢʦʤʤʫʪʘʮʠʷʤʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʜʦʣʞʝʥ 
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ʩʦʩʪʘʚʣʷʪʴ 3p , ʧʦʵʪʦʤʫ ʟʘʜʘʥʥʳʡ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʨʦʪʦʨʘ refDQ  ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ: 

 3refDQ =p. (206) 

ɽʩʣʠ ʧʨʦʠʩʭʦʜʠʪ ʥʝʧʨʝʨʳʚʥʳʡ ʨʘʟʛʦʥ ʉʄ, ʪʦ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʨʦʪʦʨʘ DQ ʉʄ ʩ ʤʦʤʝʥʪʘ 

ʧʦʩʣʝʜʥʝʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʢʘʢ: 

 ʀ2
t

T

D
DQ= p , (207) 

ʛʜʝ ʀtD  ï ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ, ʩʙʨʘʩʳʚʘʝʤʳʡ ʠ ʚʥʦʚʴ ʦʪʩʯʠʪʳʚʘʝʤʳʡ ʩ ʤʦʤʝʥʪʘ ʧʦʩʣʝʜʥʝʡ 

ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ; T  ï ʧʝʨʠʦʜ ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʦʙʦʨʦʪʘ ʨʦʪʦʨʘ. 

ʉʋ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ ʤʦʞʝʪ ʧʨʦʠʟʚʝʩʪʠ ʨʘʩʯʸʪ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʨʦʪʦʨʘ ʉʄ ʠʟ (207) ʩ ʫʯʸʪʦʤ 

(204): 

 ʀ
00 2m f ss

m fss

t

T
w

w

D
DQ = p . (208) 

ʛʜʝ 00m f sswDQ  ï ʚʳʯʠʩʣʷʝʤʳʡ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʨʦʪʦʨʘ ʉʄ. 

ʀʟ (206) ʠ (208) ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ: 

 00m f ss refwDQ ²DQ. (209) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʧʨʝʜʝʣʝʥʳ ʪʨʠ ʦʩʦʙʝʥʥʦʩʪʠ ʕɼʉ ʚʨʘʱʝʥʠʷ 00s m fe w  ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ 

ʩʪʘʪʦʨʘ, ʦʧʠʩʳʚʘʝʤʳʝ (180), (195) ʠ (209), ʢʦʪʦʨʳʝ ʤʦʞʥʦ ʧʦʣʦʞʠʪʴ ʚ ʦʩʥʦʚʫ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ 

ʩʧʦʩʦʙʘ ʙʝʟʜʘʪʯʠʢʦʚʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʋʇʈ. 

ʇʝʨʝʧʠʰʝʤ (180), (195) ʠ (209), ʟʘʤʝʥʠʚ ʚ ʥʠʭ ʕɼʉ ʚʨʘʱʝʥʠʷ 00s m fe w  ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ 

ʩʪʘʪʦʨʘ ʥʘ ʥʘʧʨʷʞʝʥʠʝ 00su  ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʩʪʘʪʦʨʘ ʉʄ [65, 66]: 

 00 0su ² , (210) 

 00 00s s refQ ²Q , (211) 

 00s refDQ ²DQ, (212) 

ʛʜʝ 00sQ  ï ʧʦʣʥʘʷ ʬʘʟʘ ʥʘʧʨʷʞʝʥʠʷ 00su  ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʩʪʘʪʦʨʘ ʉʄ; 

 00s refQ  ï ʟʘʜʘʥʠʝ ʧʦʣʥʦʡ ʬʘʟʳ ʥʘʧʨʷʞʝʥʠ ̫ 00su  ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʩʪʘʪʦʨʘ ʉʄ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʟʘʜʘʥʥʦʤʫ ʫʛʣʫ ʦʧʝʨʝʞʝʥʠʷ refb  ʩ ʫʯʸʪʦʤ (116): 

 00 6s ref refQ =p -b; (213) 

 00sDQ  ï ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʨʦʪʦʨʘ, ʚʳʯʠʩʣʷʝʤʳʡ ʠʟ ʥʘʧʨʷʞʝʥʠʷ 00su  ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʩʪʘʪʦʨʘ 

ʉʄ: 

 ʀ
00

00

2s

s

t

T

D
DQ = p , (214) 
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ʛʜʝ 
00sT  ï ʧʝʨʠʦʜ ʚʝʢʪʦʨʘ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ 1U , ʧʦʣʫʯʝʥʥʳʡ ʠʟ (204) ʟʘʤʝʥʦʡ 00s m fe w  ʥʘ 

00su : 
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. (215) 

ʇʦʣʥʫ  ʁ ʬʘʟʫ 
00sQ  ʥʘʧʨʷʞʝʥʠʷ 

00su  ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʩʪʘʪʦʨʘ ʉʄ ʨʘʩʩʯʠʪʘʝʤ ʧʦ 

ʬʦʨʤʫʣʘʤ (194) ʠ (200), ʟʘʤʝʥʠʚ ʚ ʥʠʭ 00m f ssS w  ʥʘ 00sS : 

 ( )
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s
s mfss

eps u
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ʛʜʝ 00sS  ï ʠʥʪʝʛʨʘʣ ʥʘʧʨʷʞʝʥʠʷ 00su  ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʩʪʘʪʦʨʘ ʉʄ: 
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ʆʜʥʦʚʨʝʤʝʥʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʫʩʣʦʚʠʡ, ʦʧʠʩʳʚʘʝʤʳʭ (211) ʠ (212), ʧʦʚʳʰʘʝʪ ʪʦʯʥʦʩʪʴ 

ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʧʨʠʥʫʜʠʪʝʣʴʥʳʭ ʢʦʤʤʫʪʘʮʠʡ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʩ ʋʇʈ. ʋʩʣʦʚʠʝ, ʦʧʠʩʳʚʘʝʤʦʝ (212) , 

ʙʣʦʢʠʨʫʝʪ ʚʳʧʦʣʥʝʥʠʝ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ, ʝʩʣʠ ʦʪʥʦʰʝʥʠʝ ʚʨʝʤʝʥʥʦʛʦ 

ʠʥʪʝʨʚʘʣʘ ʀtD , ʩʙʨʘʩʳʚʘʝʤʦʛʦ ʠ ʚʥʦʚʴ ʦʪʩʯʠʪʳʚʘʝʤʦʛʦ ʩ ʤʦʤʝʥʪʘ ʧʦʩʣʝʜʥʝʡ ʢʦʤʤʫʪʘʮʠʠ 

ʪʠʨʠʩʪʦʨʦʚ ɿʀ, ʢ ʚʳʯʠʩʣʝʥʥʦʤʫ ʧʝʨʠʦʜʫ 00sT  ʚʝʢʪʦʨʘ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ 1U  ʥʝ ʧʨʝʚʳʩʠʣʦ 

ʟʘʜʘʥʥʳʡ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʨʦʪʦʨʘ refDQ , ʨʘʚʥʳʡ 3p . ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠ ̫ʫʩʣʦʚʠʷ (212) 

ʚʦʟʥʠʢʘʝʪ, ʝʩʣʠ ʠʟʤʝʨʷʝʤʦʝ ʥʘʧʨʷʞʝʥʠʝ 00su  ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʩʪʘʪʦʨʘ ʩʫʱʝʩʪʚʝʥʥʦ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʕɼʉ ʚʨʘʱʝʥʠʷ 00s m fe w  ʠ ʚʳʧʦʣʥʷʝʪʩʷ ʫʩʣʦʚʠʝ (210). ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠ̫ 

ʫʩʣʦʚʠʷ (212) ʩʥʠʞʘʝʪʩʷ ʧʦ ʤʝʨʝ ʫʚʝʣʠʯʝʥʠʷ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʀtD , ʩʙʨʘʩʳʚʘʝʤʦʛʦ ʠ ʚʥʦʚʴ 

ʦʪʩʯʠʪʳʚʘʝʤʦʛʦ ʩ ʤʦʤʝʥʪʘ ʧʦʩʣʝʜʥʝʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ, ʠ ʫʤʝʥʴʰʝʥʠʷ ʚʳʯʠʩʣʝʥʥʦʛʦ 

ʧʝʨʠʦʜʘ 00sT  ʚʝʢʪʦʨʘ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ 1U . ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠ ̫ʫʩʣʦʚʠʷ 

(211) ʧʦʚʳʰʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʨʘʩʯʸʪʘ ʠʥʪʝʛʨʘʪʦʨʘ 00sS  ʩʦʛʣʘʩʥʦ (218) . 
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2.4 ʄʘʪʝʤʘʪʠʯʝʩʢʘ ̫ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ çʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ ʩ ʟʘʚʠʩʠʤʳʤ 

ʠʥʚʝʨʪʦʨʦʤ ʪʦʢʘ ï ʩʠʥʭʨʦʥʥʘʷ ʤʘʰʠʥʘè ʩ ʜʘʪʯʠʢʦʤ ʫʛʣʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ 

ʨʦʪʦʨʘ 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ 

ʪʨʦʛʘʥʠʠ ʥʝʧʦʜʚʠʞʥʦʡ ʉʄ ʠ ʝʸ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʛʦʥʝ ʚ ʠʤʧʫʣʴʩʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ 

ʊʇʏ-ʉʄ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʝʸ ʢʦʤʧʴʶʪʝʨʥʘʷ ʤʦʜʝʣʴ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʧʨʦʜʫʢʪʝ MATLAB  ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʦʜʫʣʝʡ Simulink, Simscape, Simscape Electrical ʥʘ ʙʘʟʝ Specialized 

Power Systems, ʚʝʨʭʥʠʡ ʫʨʦʚʝʥʴ ʢʦʪʦʨʦʡ ʧʦʢʘʟʘʥ ʥʘ ʨʠʩʫʥʢʝ 4. ɺʝʨʭʥʠʡ ʫʨʦʚʝʥʴ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ 

ʊʇʏ-ʉʄ ʩʦʩʪʦʠʪ ʠʟ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʧʦʜʩʠʩʪʝʤ: ʤʦʜʝʣ ɹʉʄ (ʧʨʠʣʦʞʝʥʠʝ A), ʤʦʜʝʣʝʡ ʉʋ 

ʠ ɻʣʝʢʪʨʠʯʝʩʢʦʡ ʯʘʩʪʠ ʩʠʩʪʝʤ rʊʇʏ-ʉʄ, ʙʣʦʢ ʟʘʜʘʥʠʷ ʥʘʛʨʫʟʢʠ ʠ ʙʣʦʢ ʩʦʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ. 

ʆʩʥʦʚʥʳʝ ʚʠʜʝʦʢʘʜʨʳ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ ʚ ʩʨʝʜʝ ʤʦʜʝʣʠʨʦʚʘʥʠʷ Simulink 

ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ B.1ïB.29 ʧʨʠʣʦʞʝʥʠ ̫B. 

 
ʈʠʩʫʥʦʢ 4 ï ɺʝʨʭʥʠʡ ʫʨʦʚʝʥʴ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ 

ʄʦʜʝʣʴ ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʯʘʩʪʴ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ ʧʦʩʪʨʦʝʥʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʙʣʦʢʦʚ ʤʦʜʫʣʷ 

Simscape Electrical ʥʘ ʙʘʟʝ Specialized Power Systems, ʠʟ ʢʦʪʦʨʦʡ ʧʨʠʤʝʥʷʶʪʩʷ ʧʘʩʩʠʚʥʳʝ 

(ʨʝʟʠʩʪʦʨʳ, ʢʦʥʜʝʥʩʘʪʦʨʳ, ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʠ ʪ.ʧ.) ʠ ʘʢʪʠʚʥʳʝ (ʠʩʪʦʯʥʠʢʠ ʥʘʧʨʷʞʝʥʠʷ ʠ ʪʦʢʘ) 

ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʙʣʦʢʠ, ʤʦʜʝʣʠ ʪʠʨʠʩʪʦʨʘ ʠ ʪʠʨʠʩʪʦʨʥʦʛʦ ʤʦʩʪʦʚʦʛʦ ʚʳʧʨʷʤʠʪʝʣʷ, 

ʢʦʤʤʫʪʘʮʠʦʥʥʳʝ ʙʣʦʢʠ, ʧʨʦʠʟʚʦʜʷʱʠʝ ʨʘʟʨʳʚ ʠʣʠ ʧʦʜʢʣʶʯʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʫʯʘʩʪʢʦʚ 

ʵʣʝʢʪʨʠʯʝʩʢʦʡ ʩʭʝʤʳ, ʙʣʦʢʠ ʠʟʤʝʨʝʥʠʷ ʪʦʢʘ ʠ ʥʘʧʨʷʞʝʥʠʷ. ʄʦʜʝʣʴ ʪʠʨʠʩʪʦʨʘ ʠ ʪʠʨʠʩʪʦʨʥʦʛʦ 

ʤʦʩʪʦʚʦʛʦ ʚʳʧʨʷʤʠʪʝʣʷ ʚ ʙʠʙʣʠʦʪʝʢʝ Specialized Power Systems ʨʝʘʣʠʟʦʚʘʥʘ ʚ ʚʠʜʝ ʚʦʣʴʪ-

ʘʤʧʝʨʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʙʝʟ ʫʯʸʪʘ ʦʙʲʸʤʥʦʛʦ (ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ) ʟʘʨʷʜʘ ʪʠʨʠʩʪʦʨʘ. 

ɹʣʦʢ ʟʘʜʘʥʠʷ ʥʘʛʨʫʟʢʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʟʘʜʘʥʠʷ ʨʘʟʣʠʯʥʳʭ ʤʦʤʝʥʪʦʚ ʥʘʛʨʫʟʢʠ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɹʣʦʢ ʩʦʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ 
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ʨʘʩʯʸʪʦʚ ʠ ʚʳʙʦʨʘ ʩʦʭʨʘʥʷʝʤʳʭ ʜʘʥʥʳʭ ʤʦʜʝʣʠ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ ʜʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ ʠ ʘʥʘʣʠʟʘ. 

ʆʙʳʯʥʦ ʚ ʉʋ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ ʚʳʜʝʣʷʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʧʦʜʩʠʩʪʝʤʳ: ʩʠʩʪʝʤʘ 

ʣʦʢʘʣʴʥʦʡ ʘʚʪʦʤʘʪʠʢʠ ʠ ʩʝʨʚʠʩʥʳʭ ʬʫʥʢʮʠʡ, ʩʠʩʪʝʤʘ ʟʘʱʠʪ, ʉʋ ʋɺ, ʉʋ ɿʀ, ʉʋ ʈɺ. ɼʘʣʝʝ ʙʫʜʫʪ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʪʦʣʴʢʦ ʧʦʜʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʷʩʥʷʶʱʠʝ ʥʘʫʯʥʳʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ 

ʟʘʷʚʣʝʥʥʳʭ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ. ʅʘ ʨʠʩʫʥʢʝ 5 ʧʦʢʘʟʘʥʘ ʫʧʨʦʱʸʥʥʘʷ 

ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʉʋ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ. 

 
ʊʊʈ ï ʪʨʸʭʬʘʟʥʳʡ ʪʦʢʦʦʛʨʘʥʠʯʠʚʘʶʱʠʡ ʨʝʘʢʪʦʨ; ʉʈ1 ʠ ʉʈ2 ï ʩʛʣʘʞʠʚʘʶʱʠʝ ʨʝʘʢʪʦʨʳ; 

ɺʊ ï ʙʣʦʢ ʚʳʯʠʩʣʝʥʠʷ ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʪʦʢʘ di ; ʈʉ ʠ ʈʊ ï ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ-ʠʥʪʝʛʨʘʣʴʥʳʝ 

ʨʝʛʫʣʷʪʦʨʳ ʩʢʦʨʦʩʪʠ ʠ ʪʦʢʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʉʀʌʋ ï ʩʠʩʪʝʤʘ ʠʤʧʫʣʴʩʥʦ-ʬʘʟʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ; 

1recQ , 2recQ , 3recQ , 4recQ , 5recQ  ʠ 6recQ  ï ʪʠʨʠʩʪʦʨʥʳʝ ʧʣʝʯʠ ʋɺ; 

recI , invI , recU  ʠ invU  ï ʠʟʤʝʨʷʝʤʳʝ ʪʦʢʠ ʠ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʚʭʦʜʝ ʋɺ ʠ ʚʳʭʦʜʝ ɿʀ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 
cmd

recU  ʠ cmd

invU  ï ʩʠʛʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ ʪʠʨʠʩʪʦʨʥʳʤʠ ʧʣʝʯʘʤʠ ʋɺ ʠ ɿʀ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; refw  ʠ 

ʅw  ï ʟʘʜʘʥʠʝ ʠ ʦʙʨʘʪʥʘʷ ʩʚʷʟʠ ʧʦ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʉʄ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

drefI  ï ʟʘʜʘʥʠʝ ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʪʦʢʘ; ccu  ï ʩʠʛʥʘʣ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʚʳʭʦʜʝ ʈʊ; 

maxseta  ï ʢʦʤʘʥʜʘ ʧʝʨʝʚʦʜʘ ʋɺ ʚ ʠʥʚʝʨʪʦʨʥʳʡ ʨʝʞʠʤ 

ʈʠʩʫʥʦʢ 5 ï ʋʧʨʦʱʸʥʥʘʷ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʉʋ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ 

ʉʋ ʋɺ ʩʪʨʦʠʪʩʷ ʧʦ ʜʚʫʭʢʦʥʪʫʨʥʦʡ ʩʪʨʫʢʪʫʨʝ ʧʦʜʯʠʥʸʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩ 

ʇʀ-ʨʝʛʫʣʷʪʦʨʘʤʠ ʪʦʢʘ ʠ ʩʢʦʨʦʩʪʠ, ʢʦʪʦʨʘʷ ʘʥʘʣʦʛʠʯʥʘ ʉʋ ʕʇ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʩ ʥʝʟʘʚʠʩʠʤʳʤ 

ʚʦʟʙʫʞʜʝʥʠʝʤ [82]. 

ɺ ʠʤʧʫʣʴʩʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʉʋ ɿʀ ʬʦʨʤʠʨʫʝʪ ʩʠʛʥʘʣ maxseta  ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʦʯʝʨʝʜʥʦʡ 

ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ, ʧʨʠ ʵʪʦʤ ʋɺ ʧʝʨʝʚʦʜʠʪʩʷ ʚ ʠʥʚʝʨʪʦʨʥʳʡ ʨʝʞʠʤ ʠ ʪʦʢ, ʧʨʦʪʝʢʘʶʱʠʡ 

ʯʝʨʝʟ ʪʠʨʠʩʪʦʨʳ ʋɺ ʠ ɿʀ, ʧʨʝʢʨʘʱʘʝʪʩʷ, ʠ ʧʨʦʠʩʭʦʜʠʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʟʘʧʠʨʘʶʱʠʭ ʩʚʦʡʩʪʚ 

ʪʠʨʠʩʪʦʨʦʚ ɿʀ, ʧʦʩʣʝ ʯʝʛʦ ʚʚʦʜʠʪʩʷ ʚ ʨʘʙʦʪʫ ʦʯʝʨʝʜʥʘʷ ʪʠʨʠʩʪʦʨʥʘʷ ʧʘʨʘ ɿʀ ʠ ʬʦʨʤʠʨʫʝʪʩʷ 
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ʟʘʜʘʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʪʦʢʘ ʉʋ ʋɺ. 

ʆʙʳʯʥʦ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʉʄ ʚ ʦʙʣʘʩʪʠ ʥʫʣʝʚʦʡ ʠ ʥʠʟʢʠʭ ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ 

ʥʝ ʪʨʝʙʫʝʪʩʷ, ʧʦʵʪʦʤʫ ʟʘʜʘʥʠʝ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ refw  ʙʦʣʴʰʝ ʠʣʠ ʨʘʚʥʦ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ 

ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʉʄ ɽʂw , ʧʨʠ ʢʦʪʦʨʦʤ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ ʥʘ ʝʩʪʝʩʪʚʝʥʥʫʶ ʢʦʤʤʫʪʘʮʠʶ 

ʪʠʨʠʩʪʦʨʦʚ ɿʀ. ʇʨʠ ʵʪʦʤ ʪʨʦʛʘʥʠʝ ʥʝʧʦʜʚʠʞʥʦʡ ʉʄ ʠ ʝʸ ʨʘʟʛʦʥ ʉʄ ʜʦ ɽʂw  ʙʫʜʝʪ ʧʨʦʠʩʭʦʜʠʪ ɹ

ʩ ʪʦʢʦʛʨʘʥʠʯʝʥʠʝʤ ʥʘ ʫʨʦʚʥʝ drefI . 

ʇʨʠ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʉʄ ʟʘʜʘʥʠʝ ʪʦʢʘ ʚʦʟʙʫʞʜʝʥʠʷ frefi ʦʧʨʝʜʝʣʷʝʪʩʷ ʚ 

ʬʫʥʢʮʠʠ ʧʦʜʜʝʨʞʘʥʠʷ ʟʘʜʘʥʥʦʡ ʘʤʧʣʠʪʫʜʳ 1y  ʚʝʢʪʦʨʘ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ ʩʪʘʪʦʨʘ 1Y  [105; 109; 

113], ʢʦʪʦʨʘʷ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʟʘʚʠʩʠʪ ʦʪ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʉʄ ʠ ʟʘʧʘʩʘ ʧʦ 

ʥʘʧʨʷʞʝʥʠʶ ʩʪʘʪʦʨʘ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʩʢʦʨʦʩʪʴʶ ʠʟʤʝʥʝʥʠʷ ʫʛʣʘ ʥʘʛʨʫʟʢʠ 1d ʚʝʢʪʦʨʘ 

ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ ʩʪʘʪʦʨʘ 1Y  [105; 109; 113]. ɺ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʤʦʞʥʦ ʟʘʤʝʥʠʪʴ ʫʢʘʟʘʥʥʦʝ 

ʟʘʜʘʥʠʝ ʪʦʢʘ ʚʦʟʙʫʞʜʝʥʠʷ ʥʘ ʟʘʜʘʥʠʝ ʪʦʢʘ ʚʦʟʙʫʞʜʝʥʠʷ frefi  ʚ ʬʫʥʢʮʠʠ ʚʳʨʘʚʥʠʚʘʥʠʷ ʘʤʧʣʠʪʫʜʳ 

ʚʝʢʪʦʨʘ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʉʄ ʢ ʘʤʧʣʠʪʫʜʝ ʚʝʢʪʦʨʘ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʇʏ ʦʪ ʩʝʪʠ. ʇʨʠ ʧʫʩʢʝ 

ʉʄ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʝʨʝʚʦʜʦʤ ʝʸ ʧʠʪʘʥʠʷ ʥʘ ʩʝʪʴ ʟʘʜʘʥʠʝ ʪʦʢʘ ʚʦʟʙʫʞʜʝʥʠʷ frefi  ʨʝʛʫʣʠʨʫʝʪʩʷ ʚ 

ʬʫʥʢʮʠʠ ʚʳʨʘʚʥʠʚʘʥʠʷ ʘʤʧʣʠʪʫʜʳ ʚʝʢʪʦʨʘ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʉʄ ʢ ʘʤʧʣʠʪʫʜʝ ʚʝʢʪʦʨʘ 

ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʉʄ ʦʪ ʩʝʪʠ. ʅʘ ʨʠʩʫʥʢʝ 5 ʠʩʪʦʯʥʠʢ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʉʄ ʦʪ ʩʝʪʠ ʠ 

ʠʩʪʦʯʥʠʢ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʊʇʏ ʦʪ ʩʝʪʠ ʷʚʣʷʶʪʩʷ ʦʜʠʥʘʢʦʚʳʤʠ. 

ɺ ʠʤʧʫʣʴʩʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ ʘʤʧʣʠʪʫʜʘ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ 

ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ ʘʤʧʣʠʪʫʜʳ ʥʦʤʠʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʇʏ ʦʪ ʩʝʪʠ ʠʣʠ ʘʤʧʣʠʪʫʜʳ 

ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʉʄ ʦʪ ʩʝʪʠ, ʧʦʵʪʦʤʫ ʟʘʜʘʥʠʝ ʪʦʢʘ ʚʦʟʙʫʞʜʝʥʠʷ frefi  ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʤ ʩ ʫʯʸʪʦʤ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʩʧʝʮʠʬʠʢʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʉʄ, 

ʯʪʦ ʧʦʚʳʰʘʝʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ, ʨʘʟʚʠʚʘʝʤʳʡ ʉʄ, ʠ ʦʪʥʦʰʝʥʠʝ ʘʤʧʣʠʪʫʜʳ ʚʝʢʪʦʨʘ 

ʕɼʉ ʚʨʘʱʝʥʠʷ ʩʪʘʪʦʨʘ m fE w  ʢ ʘʤʧʣʠʪʫʜʝ ʚʝʢʪʦʨʘ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ 1U  ʠʣʠ ʢ ʘʤʧʣʠʪʫʜʝ 

ʚʝʢʪʦʨʘ ʕɼʉ ʚʨʘʱʝʥʠʷ ʩʪʘʪʦʨʘ 1mE w . ʈɺ ʪʨʸʭʬʘʟʥʳʭ ʉʄ ʩʦʛʣʘʩʥʦ [26] ʜʦʣʞʥʳ ʬʦʨʤʠʨʦʚʘʪʴ 

1,4 ʥʦʤʠʥʘʣʴʥʦʛʦ ʪʦʢʘ ʚʦʟʙʫʞʜʝʥʠʷ ʧʨʠ ʧʦʥʠʞʝʥʥʦʤ ʜʦ 0,8 ʥʦʤʠʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 

ʧʠʪʘʶʱʝʡ ʩʝʪʠ ʈɺ, ʧʦʵʪʦʤʫ ʧʨʠʤʝʤ, ʯʪʦ ʧʨʠ ʧʫʩʢʝ ʉʄ ʦʙʱʝʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʦʪ 

ʊʇʏ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʝʨʝʚʦʜʦʤ ʝʛʦ ʧʠʪʘʥʠʷ ʥʘ ʩʝʪʴ ʟʘʜʘʥʠʝ ʪʦʢʘ ʚʦʟʙʫʞʜʝʥʠʷ frefi  

ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ 1,4 ʥʦʤʠʥʘʣʴʥʦʛʦ ʪʦʢʘ ʚʦʟʙʫʞʜʝʥʠʷ. ʊʘʢʞʝ ʧʨʠʤʝʤ, ʯʪʦ ʧʨʠ ʧʫʩʢʝ 

ʩʠʥʭʨʦʥʥʳʭ ʪʫʨʙʦʛʝʥʝʨʘʪʦʨʦʚ ʠ ʦʙʨʘʪʠʤʳʭ ʛʝʥʝʨʘʪʦʨʦʚ-ʜʚʠʛʘʪʝʣʝʡ ʦʪ ʊʇʏ ʟʘʜʘʥʠʝ ʪʦʢʘ 

ʚʦʟʙʫʞʜʝʥʠʷ frefi  ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ ʪʦʢʘ ʚʦʟʙʫʞʜʝʥʠʷ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ fgi . 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʩʪʨʫʢʪʫʨʥʳʭ ʩʭʝʤ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ, 

ʧʦʷʩʥʷʶʱʠʭ ʥʘʫʯʥʳʝ ʠ ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʟʘʷʚʣʝʥʥʳʭ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ 
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ʨʘʙʦʪʳ, ʉʋ ʈɺ ʥʝ ʙʫʜʝʪ ʧʦʢʘʟʳʚʘʪʴʩʷ ʠ ʙʫʜʝʪ ʩʯʠʪʘʪʴʩʷ, ʯʪʦ ʦʥʘ ʘʥʘʣʦʛʠʯʥʘ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʝ 

ʥʘ ʨʠʩʫʥʢʝ 5 ʠ ʧʨʠʚʝʜʸʥʥʦʤʫ ʚʳʰʝ ʦʧʠʩʘʥʠʶ. 

ʅʘ ʨʠʩʫʥʢʝ 6 ʧʨʠʚʝʜʝʥʳ ʩʭʝʤʳ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ, ʥʘ ʢʦʪʦʨʳʭ ʧʦʢʘʟʘʥʳ ʸʤʢʦʩʪʥʳʝ ʩʚʷʟʠ 

ʧʠʪʘʶʱʝʡ ʩʝʪʠ ʠ ʥʘʛʨʫʟʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʝʤʣʠ [16; 32; 33; 34; 46; 49]: ʥʘ ʨʠʩʫʥʢʝ 6 ʘ ʧʦʢʘʟʘʥʘ 

ʩʭʝʤʘ ʩ ʛʣʫʭʦʟʘʟʝʤʣʸʥʥʦʡ ʥʝʡʪʨʘʣʴʶ ʧʠʪʘʶʱʝʡ ʩʝʪʠ, ʘ ʥʘ ʨʠʩʫʥʢʝ 6 ʚ ï ʠʟʦʣʠʨʦʚʘʥʥʦʡ 

ʥʝʡʪʨʘʣʴʶ ʧʠʪʘʶʱʝʡ ʩʝʪʠ. ɪʤʢʦʩʪʴ ʥʘʛʨʫʟʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʝʤʣʠ 0ʥʉ  ʚʢʣʶʯʘʝʪ ʸʤʢʦʩʪʴ ɿʀ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʝʤʣʠ, ʸʤʢʦʩʪʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʝʤʣʠ ʢʘʙʝʣʴʥʳʭ ʣʠʥʠʡ ʦʪ ɿʀ ʜʦ ʉʄ ʠ ʸʤʢʦʩʪʴ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʝʤʣʠ ʠʟʦʣʷʮʠʠ ʩʪʘʪʦʨʘ ʉʄ [16; 32; 33; 34]. 

 

abcU  ï ʠʩʪʦʯʥʠʢ ʠʜʝʘʣʴʥʦʡ ʕɼʉ ʧʠʪʘʶʱʝʡ ʩʝʪʠ; ʩL  ï ʩʫʤʤʘʨʥʘʷ ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʥʘ ʚʭʦʜʝ ʋɺ; 

0ʩʉ  ï ʬʘʟʥʘʷ ʸʤʢʦʩʪʴ ʧʠʪʘʶʱʝʡ ʩʝʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʝʤʣʠ; /2dL  ï ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʩʛʣʘʞʠʚʘʶʱʠʭ 

ʨʝʘʢʪʦʨʦʚ, ʚʢʣʶʯʸʥʥʳʭ ʩʦ ʩʪʦʨʦʥʳ ʢʘʪʦʜʥʳʭ ʠ ʘʥʦʜʥʳʭ ʛʨʫʧʧ ʋɺ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 0ʋɺe  ï ʕɼʉ 

ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʋɺ, ʵʢʚL  ï ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʠʩʪʦʯʥʠʢʘ ʕɼʉ ʤʝʞʜʫ 

ʥʝʡʪʨʘʣʷʤʠ ʧʠʪʘʶʱʝʡ ʩʝʪʠ ʠ ʩʪʘʪʦʨʘ ʉʄ 

ʈʠʩʫʥʦʢ 6 ï ɪʤʢʦʩʪʥʳʝ ʩʚʷʟʠ ʥʘ ʚʭʦʜʝ ʠ ʚʳʭʦʜʝ ʊʇʏ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʝʤʣʠ ʠ ʩʭʝʤʳ ʟʘʤʝʱʝʥʠʷ 

ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ ʕɼʉ ʋɺ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: a), ʙ) ï ʛʣʫʭʦʟʘʟʝʤʣyʥʥʘʷ ʥʝʡʪʨʘʣʴ; ʚ), ʛ) ï 

ʠʟʦʣʠʨʦʚʘʥʥʘʷ ʥʝʡʪʨʘʣʴ 

ɪʤʢʦʩʪʥʳʝ ʩʚʷʟʠ ʥʘʛʨʫʟʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʝʤʣʠ ʧʨʠʚʦʜʷʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʢʦʣʝʙʘʪʝʣʴʥʦʛʦ 

ʢʦʥʪʫʨʘ çʩʝʪʴ ï ʊʇʏ ï ʉʄè, ʢʦʪʦʨʳʡ ʧʨʠʚʦʜʠʪ ʢ ʩʚʦʙʦʜʥʳʤ ʢʦʣʝʙʘʥʠʷʤ ʚ ʥʘʧʨʷʞʝʥʠʠ ʩʪʘʪʦʨʘ 

[16; 32; 33; 34; 46; 49]. ɺ [32; 34] ʚʳʚʝʜʝʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ ʠ ʩʭʝʤʳ ʟʘʤʝʱʝʥʠʷ 

ʵʢʚʠʚʘʣʝʥʪʥʳʭ ʛʝʥʝʨʘʪʦʨʦʚ ʕɼʉ ʋɺ ʠ ɿʀ, ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʢʦʣʝʙʘʪʝʣʴʥʳʡ ʢʦʥʪʫʨ çʩʝʪʴ ï 

ʊʇʏ ï ʉʄè, ʥʘ ʢʦʪʦʨʳʡ ʚ ʦʙʣʘʩʪʠ ʥʫʣʝʚʳʭ ʠ ʥʠʟʢʠʭ ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʝ ʦʢʘʟʳʚʘʝʪ 

ʪʦʣʴʢʦ ʵʢʚʠʚʘʣʝʥʪʥʳʡ ʛʝʥʝʨʘʪʦʨ ʕɼʉ ʋɺ. ʊʦʛʜʘ ʩʭʝʤr ʟʘʤʝʱʝʥʠʷ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ 

ʕɼʉ ʋɺ ʙʫʜʫʪ ʠʤʝʪʴ ʚʠʜ: ʜʣʷ ʩʭʝʤʳ ʩ ʛʣʫʭʦʟʘʟʝʤʣʸʥʥʦʡ ʥʝʡʪʨʘʣʴʶ ʧʠʪʘʶʱʝʡ ʩʝʪʠ ʥʘ 

ʨʠʩʫʥʢʝ 6 ʘ ï ʩʭʝʤʘ ʟʘʤʝʱʝʥʠʷ ʥʘ ʨʠʩʫʥʢʝ 6 ʙ, ʘ ʜʣʷ ʩʭʝʤʳ ʠʟʦʣʠʨʦʚʘʥʥʦʡ ʥʝʡʪʨʘʣʴʶ ʧʠʪʘʶʱʝʡ 

ʩʝʪʠ ʥʘ ʨʠʩʫʥʢʝ 6 ʚ ï ʩʭʝʤʘ ʟʘʤʝʱʝʥʠʷ ʥʘ ʨʠʩʫʥʢʝ 6 ʛ. 

ʏʘʩʪʦʪʘ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʩʚʦʙʦʜʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʨʝʘʢʮʠʠ ʢʦʥʪʫʨʘ çʩʝʪʴ ï ʊʇʏ ï 
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ʉʄè ʧʨʠ ʩʣʘʙʦʟʘʪʫʭʘʶʱʝʤ ʭʘʨʘʢʪʝʨʝ ʚʳʯʠʩʣʷʝʪʩʷ ʩʦʛʣʘʩʥʦ [32; 33; 34]: 

 0

ʵʢʚ ʵʢʚ ʵʢʚ ʵʢʚ2

b b

b b

f
f

L ʉ L ʉ

w
= =
pQ Q

, (219) 

ʛʜʝ ʵʢʚʉ  ï ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʸʤʢʦʩʪʴ ʠʩʪʦʯʥʠʢʘ ʕɼʉ ʤʝʞʜʫ ʥʝʡʪʨʘʣʷʤʠ ʧʠʪʘʶʱʝʡ ʩʝʪʠ ʠ ʩʪʘʪʦʨʘ 

ʉʄ. ɽʩʣʠ ʚʝʣʠʯʠʥʳ /2dL  ʠ 1sL  ʩʦʠʟʤʝʨʠʤʳ, ʪʦ ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʵʢʚL  

ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ: 

 ( )ʵʢʚ /2 12b d sL L L L= + . (220) 

ɼʘʞʝ ʝʩʣʠ ʬʘʟʘ n  ɿʀ ʦʙʝʩʪʦʯʝʥʘ, ʠʟʤʝʥʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʤʝʞʜʫ ʥʝʡʪʨʘʣʷʤʠ ʧʠʪʘʶʱʝʡ 

ʩʝʪʠ ʠ ʉʄ [16; 32; 33; 34; 46; 49], ʚʦʟʥʠʢʘʶʱʝʝ ʠʟ-ʟʘ ʢʦʤʤʫʪʘʮʠʡ ʪʠʨʠʩʪʦʨʦʚ ʋɺ, ʙʫʜʝʪ 

ʧʨʠʚʦʜʠʪ ɹʢ ʧʨʦʪʝʢʘʥʠʶ ʸʤʢʦʩʪʥʦʛʦ ʪʦʢʘ ʬʘʟʳ n  ʩʪʘʪʦʨʘ, ʘ ʟʥʘʯʠʪ, ʢ ʢʦʣʝʙʘʥʠʷʤ ʚ ʥʘʧʨʷʞʝʥʠʠ 

ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ n  ʩʪʘʪʦʨʘ. ʇʦʵʪʦʤʫ ʧʘʜʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ 00suD  ʠ ʕɼʉ ʨʘʩʩʝʷʥʠʷ 00s se  ʩʪʘʪʦʨʘ 

ʉʄ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ɿʀ ʥʝ ʙʫʜʫʪ ʥʫʣʝʚʳʤʠ. ʀʟ-ʟʘ ʤʘʣʦʡ ʚʝʣʠʯʠʥʳ ʸʤʢʦʩʪʥʦʛʦ ʪʦʢʘ ʩʪʘʪʦʨʘ 

ʉʄ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ɿʀ ʧʘʜʝʥʠʝʤ ʥʘʧʨʷʞʝʥʠʷ 00suD  ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ, ʪʦʛʜʘ ʚ (171) 

ʜʦʙʘʚʣʷʝʪʩʷ 00s se  ʠ ʧʦʣʫʯʘʝʪʩʷ: 

 00 00 00 00 00 00 00s s s m s s s mt s m s su e e e e e ew= = + = + +. (221) 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʉʄ ʙʳʣ ʚʳʙʨʘʥ ʩʠʥʭʨʦʥʥʳʡ ʵʣʝʢʪʨʦʜʚʠʛʘʪʝʣʴ ʪʠʧʘ ɼʉ101-6, 

ʧʘʨʘʤʝʪʨʳ ʢʦʪʦʨʦʛʦ ʨʘʩʩʯʠʪʘʥʳ ʠʟ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ [10, 75, 80], ʠ ʧʨʠʚʝʜʝʥʳ ʚ 

ʧʨʠʣʦʞʝʥʠʠ C, ʧʦʵʪʦʤʫ ʧʨʠ ʢʦʤʧʴʶʪʝʨʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʩʭʝʤʘ, ʧʦʢʘʟʘʥʥʘʷ ʥʘ 

ʨʠʩʫʥʢʝ 6, ʘ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʥʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʜʝʣʠ ʟʥʘʯʝʥʠʷ ʸʤʢʦʩʪʠ 0ʥʉ  ʧʨʠʥʠʤʘʣʦ ʥʫʣʝʚʦʝ 

ʟʥʘʯʝʥʠʝ ʠʣʠ ʟʥʘʯʝʥʠʝ, ʨʘʚʥʦʝ 0,1 ʤʢʌ. ʅʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ ʸʤʢʦʩʪʠ 0ʥʉ  ʦʟʥʘʯʘʣʦ ʦʪʩʫʪʩʪʚʠʝ 

ʸʤʢʦʩʪʥʦʡ ʩʚʷʟʠ ʥʘʛʨʫʟʢʠ, ʘ ʥʝʥʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ ʸʤʢʦʩʪʠ 0ʥʉ  ʧʦʟʚʦʣʷʣʦ ʦʮʝʥʠʪʴ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ 

ʊʇʏ-ʉʄ ʧʨʠ ʧʨʦʪʝʢʘʥʠʠ ʸʤʢʦʩʪʥʦʛʦ ʪʦʢʘ, ʚʳʟʳʚʘʝʤʦʛʦ ʢʦʤʤʫʪʘʮʠʷʤʠ ʪʠʨʠʩʪʦʨʦʚ ʋɺ ʠ ɿʀ. ɼʣʷ 

ʩʭʝʤ, ʧʦʢʘʟʘʥʥʳʭ ʥʘ ʨʠʩʫʥʢʘʭ 6 ʘïʙ ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʸʤʢʦʩʪʴ ʵʢʚʉ  ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ: 

 ʵʢʚ 0ʥ3ʉ ʉ= . (222) 

ʈɺ ʧʨʝʜʩʪʘʚʣʝʥ ʠʜʝʘʣʴʥʳʤ ʨʝʛʫʣʷʪʦʨʦʤ ʥʘʧʨʷʞʝʥʠʷ, ʬʦʨʤʠʨʫʶʱʠʤ ʥʘʧʨʷʞʝʥʠʝ ʚ 

ʜʠʘʧʘʟʦʥʝ ʦʪ -2,0 ʜʦ +2,0 ʥʦʤʠʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʦʙʤʦʪʢʠ ʚʦʟʙʫʞʜʝʥʠʷ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ 

ʟʘʜʘʥʥʦʛʦ ʪʦʢʘ ʚʦʟʙʫʞʜʝʥʠʷ frefI . 

ʇʠʪʘʶʱʘʷ ʩʝʪʴ, ʢ ʢʦʪʦʨʦʡ ʯʝʨʝʟ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʩL  ʧʦʜʢʣʶʯʸʥ ʋɺ, ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʠʜʝʘʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʪʨʸʭʬʘʟʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ. ʇʨʠ ʢʦʤʧʴʶʪʝʨʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʙʳʣʦ 

ʧʨʠʥʷʪʦ, ʯʪʦ ʚʝʣʠʯʠʥʘ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʩL  ʨʘʚʥʘ ʚʝʣʠʯʠʥʝ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʨʘʩʩʝʷʥʠʷ ʩʪʘʪʦʨʘ 1sL  
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ʉʄ ɼʉ101-6: 

 1ʩ sL L= . (223) 

ʉʫʤʤʘʨʥʘʷ ʠʥʜʫʢʪʠʚʥʦʩʪʴ dL  ʟʚʝʥʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ: 

 /22d dL L= . (224) 

ʇʨʠ ʢʦʤʧʴʶʪʝʨʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ 
/2dL  ʧʨʠʥʠʤʘʣʦ ʦʜʥʦ ʠʟ ʜʚʫʭ ʟʥʘʯʝʥʠʡ: 

 1 2 1 2_d d au bL X Z= , (225) 

 2 2 2 2_d d au bL L L= . (226) 

ʛʜʝ 1 2_d auX  ï ʠʥʜʫʢʪʠʚʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʩʛʣʘʞʠʚʘʶʱʝʛʦ ʨʝʘʢʪʦʨʘ, ʨʘʚʥʦʝ 2 ʆʤ; 

 2 2_d auL  ï ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʩʛʣʘʞʠʚʘʶʱʝʛʦ ʨʝʘʢʪʦʨʘ, ʨʘʚʥʦʝ 0,10 ʤɻʥ. 

ʊʦʛʜʘ ʩʫʤʤʘʨʥʘʷ ʠʥʜʫʢʪʠʚʥʦʩʪʴ dL  ʧʨʠ ʢʦʤʧʴʶʪʝʨʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʧʨʠʥʠʤʘʣʦ ʦʜʥʦ ʠʟ 

ʜʚʫʭ ʟʥʘʯʝʥʠʡ ʩʦʛʣʘʩʥʦ (224) ʩ ʫʯʸʪʦʤ (225) ʠ (226): 

 1 1 22d dL L= , (227) 

 2 2 22d dL L= . (228) 

ʆʧʨʝʜʝʣʠʤ ʦʪʥʦʰʝʥʠʷ ʩʫʤʤʘʨʥʦʡ ʠʥʜʫʢʪʠʚʥʦʩʪʠ 1dL  ʟʚʝʥʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʧʦ (227) ʢ 

ʩʠʥʭʨʦʥʥʦʡ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʩʪʘʪʦʨʘ 1dL  ʠ ʢ ʩʚʝʨʭʧʝʨʝʭʦʜʥʦʡ ʠʥʜʫʢʪʠʚʥʦʩʪʠ ʩʪʘʪʦʨʘ 1dL¡¡: 

 1 1 1,8415d dL L º , (229) 

 1 1 20,1841d dL L¡¡º . (230) 

ɸʥʘʣʦʛʠʯʥʦ ʦʧʨʝʜʝʣʠʤ ʦʪʥʦʰʝʥʠʷ 2dL  ʧʦ (228) ʢ 1dL  ʠ 1dL¡¡: 

 2 1 0,0289d dL L º , (231) 

 2 1 0,3171d dL L¡¡º . (232) 

ʆʪʥʦʰʝʥʠʝ 1dL  ʢ 2dL  ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ: 

 1 2 1 2 2 2 63,6620d d d dL L L L= º . (233) 

ʈʘʟʥʳʝ ʟʥʘʯʝʥʠʷ ʩʫʤʤʘʨʥʦʡ ʠʥʜʫʢʪʠʚʥʦʩʪʠ dL  ʟʚʝʥʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ 

ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ ʧʨʠ ʨʘʟʥʳʭ ʚʝʣʠʯʠʥʘʭ ʧʫʣʴʩʘʮʠʡ ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʪʦʢʘ di . 

ʀʟ-ʟʘ ʦʩʦʙʝʥʥʦʩʪʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ ʝʜʠʥʠʮ ʩʫʤʤʘʨʥʳʡ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ J , 

ʩʦʩʪʦʷʱʠʡ ʠʟ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ ʉʄ ʠ ʧʨʠʚʝʜʸʥʥʦʛʦ ʢ ʚʘʣʫ ʉʄ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ ʤʝʭʘʥʠʟʤʘ, 

ʣʫʯʰʝ ʦʮʝʥʠʚʘʪʴ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʤʦʤʝʥʪʘ ʩʫʤʤʘʨʥʦʛʦ ʠʥʝʨʮʠʠ Jk , ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʢʘʢ: 

 ʥJ bk JJ J= . (234) 

ʇʨʠ ʢʦʤʧʴʶʪʝʨʥʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ (234) ʧʨʠʥʠʤʘʣʦ ʟʥʘʯʝʥʠʝ: 

 10 10Jk = . (235) 
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ʕʪʦ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ ʧʨʠ ʪʨʦʛʘʥʠʠ ʥʝʧʦʜʚʠʞʥʦʡ ʉʄ 

ʠ ʝʸ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʛʦʥʝ ʚʦ ʚʨʝʤʝʥʠ ʨʘʟʜʝʣʴʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʮʠʧʦʤ ʨʘʟʜʝʣʝʥʠʷ ʯʘʩʪʦʪ: 

ʧʝʨʝʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʡ ʕɼʉ ʩʪʘʪʦʨʘ, ʠ ʧʝʨʝʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʤʝʞʢʦʤʤʫʪʘʮʠʦʥʥʳʤ ʠʥʪʝʨʚʘʣʦʤ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ. 

ʋʛʦʣ ʦʧʝʨʝʞʝʥʠʷ ɿʀ refb  ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʠʟ ʫʩʣʦʚʠʷ ʟʘʜʘʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ maxM , ʪʦʛʜʘ ʠʟ (142) ʩ ʫʯʸʪʦʤ (116) ʠ (138) ʧʦʣʫʯʘʝʤ: 

 1ref ub =Db+Dd. (236) 

ʈʘʩʯʸʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʛʣʘ ʦʧʝʨʝʞʝʥʠʷ Db ʧʦ (117) ʥʝ ʫʯʠʪʳʚʘʝʪ ʬʘʟʦʚʫʶ ʟʘʜʝʨʞʢʫ recg  , 

ʚʥʦʩʠʤʫʶ ʠʟ-ʟʘ ʜʠʩʢʨʝʪʥʦʩʪʠ ʋɺ, ʧʦʵʪʦʤʫ (117) ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʢʘʢ: 

 0 recDb=g+g +g. (237) 

ʌʘʟʦʚʘʷ ʟʘʜʝʨʞʢʘ 0g, ʢʦʪʦʨʘʷ ʬʦʨʤʠʨʫʝʪʩʷ ʠʟ-ʟʘ ʙʝʩʪʦʢʦʚʦʡ ʧʘʫʟʳ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʟʘʧʠʨʘʶʱʠʭ ʩʚʦʡʩʪʚ ʪʠʨʠʩʪʦʨʘ, ʤʦʞʥʦ ʚʳʯʠʩʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ: 

 0 ʅ 0b s reftg =w w D, (238) 

ʛʜʝ 0s reftD  ï ʟʘʜʘʥʥʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʙʝʩʪʦʢʦʚʦʡ ʧʘʫʟʳ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ 

ɿʀ, ʥʝʦʙʭʦʜʠʤʘʷ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠʭ ʟʘʧʠʨʘʶʱʠʭ ʩʚʦʡʩʪʚ. 

ʌʘʟʦʚʘʷ ʟʘʜʝʨʞʢʘ g, ʢʦʪʦʨʘʷ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʠ ʩʥʠʞʝʥʠʠ ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʪʦʢʘ ʜʦ ʥʫʣʝʚʦʛʦ 

ʟʥʘʯʝʥʠʷ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

 ʅ

ʋɺ
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, (239) 

ʛʜʝ ʋɺmaxa  ï ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʛʦʣ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʋɺ, ʢʦʪʦʨʳʡ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʣʷ ʧʝʨʝʚʦʜʘ ʋɺ ʚ 

ʠʥʚʝʨʪʦʨʥʳʡ ʨʝʞʠʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ; 

 kL  ï ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʤʝʞʢʦʤʤʫʪʘʮʠʦʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ, 

ʦʧʨʝʜʝʣʷʝʤʘʷ ʢʘʢ: 

 12 2k c d dL L L L¡¡= + + , (240) 

ʛʜʝ 1dL¡¡ ï ʩʚʝʨʭʧʝʨʝʭʦʜʥʘʷ ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʩʪʘʪʦʨʘ ʧʦ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ d : 
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; (241) 

 dL  ï ʩʫʤʤʘʨʥʘʷ ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʟʚʝʥʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ; 

 cL  ï ʩʫʤʤʘʨʥʘʷ ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʬʘʟʳ ʧʠʪʘʶʱʝʡ ʩʝʪʠ ʠ ʨʝʘʢʪʦʨʦʚ ʠʣʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʚ, ʢ 

ʢʦʪʦʨʳʤ ʧʦʜʢʣʶʯʸʥ ʋɺ. 

ɼʠʩʢʨʝʪʥʦʩʪʴ ʋɺ ʦʢʘʟʳʚʘʝʪ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʠʩʪʝʤʫ ʊʇʏ-ʉʄ, ʝʩʣʠ ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ 
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ʧʝʨʝʭʦʜʘ ʥʘ ʝʩʪʝʩʪʚʝʥʥʫʶ ʢʦʤʤʫʪʘʮʠʶ 
ɽʂw  ʙʦʣʴʰʝ 0,05 ʦ.ʝ. ʅʘʧʨʠʤʝʨ, ʝʩʣʠ 100bw = p, 

ɽʂ 0,1w = , 0,1wº  ʠ ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʋɺ ʨʘʚʥʘ bw, ʪʦ ʜʠʩʢʨʝʪʥʦʩʪʴ ʋɺ 

ʤʦʞʝʪ ʚʥʦʩʠʪʴ ʬʘʟʦʚʫʶ ʟʘʜʝʨʞʢʫ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 0  ̄ʜʦ 6 .̄ ɼʣʷ ʢʦʤʧʝʥʩʘʮʠʠ ʜʠʩʢʨʝʪʥʦʩʪʠ ʋɺ 

ʚʦʟʤʦʞʥʦ ʧʨʠʤʝʥʝʥʠʝ ʬʦʨʤʫʣʳ ʨʘʩʯʸʪʘ ʬʘʟʦʚʦʡ ʟʘʜʝʨʞʢʘ recg : 

 ( ) ( )
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, (242) 

ʛʜʝ recTD  ï ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʋɺ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 3p  ʦʪ ʧʝʨʠʦʜʘ 

ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʋɺ: 
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c b
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f f

D = , (243) 

ʛʜʝ cf  ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʘʩʪʦʪʘ ʥʘʧʨʷʞʝʥʠʷ ʧʠʪʘʥʠʷ ʋɺ; 

 rectD  ï ʜʣʠʪʝʣʴʥʦʩʪʴ ʠʥʪʝʨʚʘʣʘ ʧʨʦʚʦʜʠʤʦʩʪʠ ʩ ʥʘʯʘʣʘ ʦʯʝʨʝʜʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʋɺ. 

ʇʦʩʣʝʜʥʷʷ ʩʪʨʦʢʘ (242) ʫʯʠʪʳʚʘʝʪ, ʯʪʦ ʠʥʪʝʨʚʘʣ ʧʨʦʚʦʜʠʤʦʩʪʠ ʋɺ ʤʦʞʝʪ ʧʨʝʚʳʰʘʪʴ 3p , ʯʪʦ 

ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʫʛʣʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʋɺ. 

ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ, ʩʠʩʪʝʤʝ ʊʇʏ-ʉʄ ʧʨʠʩʫʱʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʝ ʕɼʉ ʨʘʩʩʝʷʥʠʷ ʩʪʘʪʦʨʘ 

1stE  ʠ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʩʪʘʪʦʨʘ mtE . ɺʳʨʘʞʝʥʠʝ (236) ʚʢʣʶʯʘʝʪ ʫʛʦʣ 1uDd, ʢʦʪʦʨʳʡ ʫʯʠʪʳʚʘʝʪ 

ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʫʛʣʦʤ ʥʘʛʨʫʟʢʠ 1d ʕɼʉ ʚʨʘʱʝʥʠʷ ʩʪʘʪʦʨʘ 1Ew ʠ ʫʛʣʦʤ 1ud  ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ 

1U . ʂʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʧʦ ʬʦʨʤʫʣʝ (132), ʢʦʪʦʨʘ ̫ʦʧʠʩʳʚʘʝʪ 

ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʋʇʈ Q ʠ ʫʛʣʦʤ ʦʧʝʨʝʞʝʥʠʷ ɿʀ 1b, ʢʦʪʦʨʳʡ ʚ (236) ʧʨʠʥʷʪ ʥʫʣʝʚʦʤʫ 

ʟʥʘʯʝʥʠʶ ʩʦʛʣʘʩʥʦ (138). ɹʫʜʝʤ ʩʯʠʪʘʪʴ, ʯʪʦ ʉʋ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ ʦʙʣʘʜʘʝʪ ʪʝʤ ʠʣʠ ʠʥʳʤ 

ʦʙʨʘʟʦʤ ʠʥʬʦʨʤʘʮʠʝʡ ʦʙ ʋʇʈ Q, ʫʛʣʝ ʥʘʛʨʫʟʢʝ ʉʄ 1d ʠ ʫʯʠʪʳʚʘʝʪ ʢʦʣʝʙʘʥʠʷ ʫʛʣʘ ʥʘʛʨʫʟʢʠ ʉʄ 

1d ʚʦ ʚʨʝʤʷ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ. 

2.5 ʀʩʩʣʝʜʦʚʘʥʠ ̫ʩʠʩʪʝʤʳ çʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ ʩ ʟʘʚʠʩʠʤʳʤ ʠʥʚʝʨʪʦʨʦʤ 

ʪʦʢʘ ï ʩʠʥʭʨʦʥʥʘʷ ʤʘʰʠʥʘè ʩ ʜʘʪʯʠʢʦʤ ʫʛʣʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʨʦʪʦʨʘ 

ʌʦʨʤʫʣʳ (210)ï(218), ʧʦʣʫʯʝʥʥʳʝ ʟʘʤʝʥʦʡ ʕɼʉ ʚʨʘʱʝʥʠʷ 00s m fe w  ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ 

ʩʪʘʪʦʨʘ ʉʄ ʥʘ ʥʘʧʨʷʞʝʥʠʝ 00su  ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʩʪʘʪʦʨʘ ʉʄ, ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ 

ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʋʇʈ ʦʪ ʤʦʤʝʥʪʘ ʧʦʩʣʝʜʥʝʡ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ. ɺ ʪʦ 

ʞʝ ʚʨʝʤʷ ʦʥʠ ʥʝ ʫʯʠʪʳʚʘʶʪ ʚʦʟʜʝʡʩʪʚʠʝ, ʦʢʘʟʳʚʘʝʤʦʝ ʢʦʤʤʫʪʘʮʠʷʤʠ ʋɺ ʠ ɿʀ ʥʘ ʥʘʧʨʷʞʝʥʠʝ 
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00su  ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʩʪʘʪʦʨʘ ʉʄ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʪʨʦʛʘʥʠʠ 

ʥʝʧʦʜʚʠʞʥʦʡ ʉʄ ʠ ʝʸ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʛʦʥʝ ʚ ʠʤʧʫʣʴʩʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ ʧʨʠ 

ʥʘʣʠʯʠʠ ɼʇʈ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʧʦʜʪʚʝʨʞʜʝʥʠ ̫ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʪʴ (210)ï(218) ʜʣʷ 

ʙʝʟʜʘʪʯʠʢʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʥʫʣʝʚʦʡ ʠ ʥʠʟʢʠʭ ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ ʠ ʧʦʠʩʢ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʜʣʷ ʧʨʠʥʷʪʠ ̫ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʫʢʘʟʘʥʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ. 

ɺ ʪʘʙʣʠʮʝ 4 ʧʨʠʚʝʜʝʥʳ ʦʙʱʠʝ ʠ ʨʘʟʣʠʯʘʶʱʠʝ ʫʩʣʦʚʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ ʧʨʠ 

ʥʘʣʠʯʠʠ ɼʇʈ ʢʦʤʧʴʶʪʝʨʥʳʤ ʤʦʜʝʣʠʨʦʚʘʥʠʝʤ, ʫʢʘʟʘʥʳ ʥʦʤʝʨʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʥʦʤʝʨʘ ʨʠʩʫʥʢʦʚ. 

ʊʘʙʣʠʮʘ 4 ï ʅʦʤʝʨʘ ʠ ʫʩʣʦʚʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʧʦ ɼʇʈ 
 ̄ʠʩʩʣʝʜʦʚʘʥʠʷ 1 2 3 4 

 ̄ʨʠʩʫʥʢʘ 7, 8 9, 10 11, 12 13, 14 

Jk , ʦ.ʝ. 10 

refw , ʦ.ʝ. 0,2 

dL , ʦ.ʝ. (227) (228) 

drefI , ʦ.ʝ. 3 2 

ʩʄ , ʦ.ʝ.0Q  1,0 

frefi , ʦ.ʝ. 1,4 

0ʩʉ , ʤʢʌ 0 

0ʥʉ , ʤʢʌ 0 0,1 0 0,1 

0refb , ʨʘʜ (138) 

refb , ʨʘʜ ʧʦ (236) ʩ ʫʯʸʪʦʤ(132) ʠ (237) 

0Q, ʨʘʜ 3p  

mfssy , ʦ.ʝ. (184) 
 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʪʨʦʛʘʥʠʠ ʥʝʧʦʜʚʠʞʥʦʡ ʉʄ ɼʉ101-6 ʠ ʝʸ 

ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʛʦʥʝ ʚ ʠʤʧʫʣʴʩʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ ʩ ɼʇʈ ʧʦʢʘʟʘʥʳ ʥʘ 

ʨʠʩʫʥʢʘʭ 7ï14. ʅʘ ʢʘʞʜʦʤ ʠʟ ʨʠʩʫʥʢʦʚ 7ï14 ʧʦʢʘʟʘʥʳ ʥʝʩʢʦʣʴʢʦ ʛʨʘʬʠʢʦʚ (ʜʠʘʛʨʘʤʤʳ), ʦʩʴ 

ʘʙʩʮʠʩʩ ʢʦʪʦʨʳʭ ʝʩʪʴ ʚʨʝʤʝʥʥʘʷ ʢʦʦʨʜʠʥʘʪʥʘʷ ʦʩʴ, ʠʟʤʝʥʷʶʱʘʷʩʷ ʦʜʠʥʘʢʦʚʦ ʜʣʷ ʚʩʝʭ ʛʨʘʬʠʢʦʚ 

ʦʜʥʦʛʦ ʨʠʩʫʥʢʘ. ʅʫʤʝʨʘʮʠʷ ʛʨʘʬʠʢʦʚ ʥʘ ʨʠʩʫʥʢʝ ʙʫʜʝʪ ʠʜʪʠ ʩʚʝʨʭʫ ʚʥʠʟ. ɸʥʘʣʦʛʠʯʥʦ ʙʫʜʝʪ ʠ 

ʜʣʷ ʨʠʩʫʥʢʦʚ, ʥʘ ʢʦʪʦʨʳʭ ʜʘʣʝʝ ʙʫʜʫʪ ʧʦʢʘʟʘʥʳ ʛʨʘʬʠʢʠ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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ʈʠʩʫʥʦʢ 7 ï ʇʫʩʢ ʉʄ ʪʠʧʘ ɼʉ101-6: ʠʩʩʣʝʜʦʚʘʥʠʝ ˉ 1 ʪʘʙʣʠʮʳ 4 
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ʈʠʩʫʥʦʢ 8 ï ʇʫʩʢ ʉʄ ʪʠʧʘ ɼʉ101-6: ʠʩʩʣʝʜʦʚʘʥʠʝ ˉ 1 ʪʘʙʣʠʮr 4, ʦʩʥʦʚʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʩʪʘʪʦʨʘ 
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ʈʠʩʫʥʦʢ 9 ï ʇʫʩʢ ʉʄ ʪʠʧʘ ɼʉ101-6: ʠʩʩʣʝʜʦʚʘʥʠʝ ˉ 2 ʪʘʙʣʠʮr 4 
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ʈʠʩʫʥʦʢ 10 ï ʇʫʩʢ ʉʄ ʪʠʧʘ ɼʉ101-6: ʠʩʩʣʝʜʦʚʘʥʠʝ ˉ 2 ʪʘʙʣʠʮr 4, ʧʫʣʴʩʘʮʠʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʉʄ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ 
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ʈʠʩʫʥʦʢ 11 ï ʇʫʩʢ ʉʄ ʪʠʧʘ ɼʉ101-6: ʠʩʩʣʝʜʦʚʘʥʠʝ ˉ 3 ʪʘʙʣʠʮr 4 
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ʈʠʩʫʥʦʢ 12 ï ʇʫʩʢ ʉʄ ʪʠʧʘ ɼʉ101-6: ʠʩʩʣʝʜʦʚʘʥʠʝ ˉ 3 ʪʘʙʣʠʮr 4, ʦʩʥʦʚʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʩʪʘʪʦʨʘ 

0,5 0,55 0,6 0,65 0,7 0,75 0,8 0,85 0,9 0,95

-0,01

0

0,01

0,5 0,55 0,6 0,65 0,7 0,75 0,8 0,85 0,9 0,95

-1

0

1

0,5 0,55 0,6 0,65 0,7 0,75 0,8 0,85 0,9 0,95

-0,01

0

0,01

0,02

0,5 0,55 0,6 0,65 0,7 0,75 0,8 0,85 0,9 0,95

0

0,02

0,04

0,5 0,55 0,6 0,65 0,7 0,75 0,8 0,85 0,9 0,95

-0,02

-0,01

0

0,01
,ʩt

,ʩt

,ʩt

,ʩt

,ʩt

00su

00s me w
00s mte

00 1s me w
00 1s mte

00s mtfe

sai

ʦ.ʝ.

ʦ.ʝ.

ʦ.ʝ.

ʦ.ʝ.

ʦ.ʝ.

00se w

sbi

sci

00se w

00s te

00s m fe w

w



69 

 
ʈʠʩʫʥʦʢ 13 ï ʇʫʩʢ ʉʄ ʪʠʧʘ ɼʉ101-6: ʠʩʩʣʝʜʦʚʘʥʠʝ ˉ 4 ʪʘʙʣʠʮr 4 

,ʩt

,ʩt

,ʩt

00suw

M

cM

sai

00se w

00sDQ 00sQDQ

ʦ.ʝ.

ʦ.ʝ.

1d

sci
sbi

00s m fe w



70 

 
ʈʠʩʫʥʦʢ 14 ï ʇʫʩʢ ʉʄ ʪʠʧʘ ɼʉ101-6: ʠʩʩʣʝʜʦʚʘʥʠʝ ˉ 4 ʪʘʙʣʠʮr 4, ʧʫʣʴʩʘʮʠʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʉʄ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ 
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ʅʘ ʨʠʩʫʥʢʘʭ 7, 9, 11 ʠ 13 ʧʦʢʘʟʘʥʳ ʛʨʘʬʠʢʠ ʩʣʝʜʫʶʱʠʭ ʩʠʛʥʘʣʦʚ: 

- ʥʘ ʧʝʨʚʦʤ ʛʨʘʬʠʢʝ ʧʦʢʘʟʘʥʳ ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʉʄ w, ʥʘʧʨʷʞʝʥʠʝ ʩʪʘʪʦʨʘ ʉʄ 

ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ɿʀ 
00su  ʠ ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʠʝ: ʕɼʉ ʚʨʘʱʝʥʠʷ ʩʪʘʪʦʨʘ 

00se w
 ʠ 00s m fe w , ʘ ʥʘ 

ʨʠʩʫʥʢʝ 7 ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʚʝʜʝʥʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʘʷ ʕɼʉ ʩʪʘʪʦʨʘ 
00s te ; 

- ʥʘ ʚʪʦʨʦʤ ʛʨʘʬʠʢʝ ʧʦʢʘʟʘʥʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ ʉʄ M , ʤʦʤʝʥʪ ʥʘʛʨʫʟʢʠ ʥʘ ʚʘʣʫ 

ʉʄ cM , ʪʦʢʠ ʩʪʘʪʦʨʘ ʉʄ sai , sbi  ʠ sci  ʬʘʟ a , b  ʠ ʩ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

- ʥʘ ʪʨʝʪʴʝʤ ʛʨʘʬʠʢʝ ʧʦʢʘʟʘʥʳ ʬʘʢʪʠʯʝʩʢʠʡ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʨʦʪʦʨʘ ʉʄ DQ, ʫʛʦʣ ʧʦʚʦʨʦʪʘ 

ʨʦʪʦʨʘ ʉʄ 
00sDQ  ʧʦ (214), ʬʘʟʘ 

00sQ  ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʉʄ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ɿʀ 
00su   ʧʦ (216) 

ʠ ʫʛʦʣ ʥʘʛʨʫʟʢʠ 
1d. 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʘʥʘʣʠʟʘ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʝʣʠʯʠʥʳ ʫʛʣʦʚʳʭ ʩʠʛʥʘʣʦʚ ʙʫʜʫʪ 

ʧʦʢʘʟʘʥʳ ʚ ʛʨʘʜʫʩʘʭ. ɺ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʫʛʣʳ ʧʦʚʦʨʦʪʘ ʨʦʪʦʨʘ ʉʄ DQ ʠ 00sDQ  ʩʨʘʚʥʠʚʘʶʪʩʷ ʩ 

ʚʝʣʠʯʠʥʦʡ 3p  ʨʘʜ, ʘ ʬʘʟʘ 00sQ  ï ʩ ʚʝʣʠʯʠʥʦʡ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʡ 6p  ʨʘʜ, ʪʦ ʥʘ ʪʨʝʪʴʝʤ ʛʨʘʬʠʢʝ 

ʨʠʩʫʥʢʦʚ 7, 9, 11 ʠ 13 ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ ʥʝ ʧʨʝʚʳʰʘʝʪ 80 .̄ 

ʅʘ ʨʠʩʫʥʢʘʭ 8 ʠ 12 ʧʦʢʘʟʘʥʳ ʛʨʘʬʠʢʠ ʩʣʝʜʫʶʱʠʭ ʩʠʛʥʘʣʦʚ: 

- ʥʘ ʧʝʨʚʦʤ ʛʨʘʬʠʢʝ ʧʦʢʘʟʘʥʳ ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʉʄ w, ʥʘʧʨʷʞʝʥʠʝ ʩʪʘʪʦʨʘ ʉʄ 

ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ɿʀ 00su  ʠ ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʠʝ: ʕɼʉ ʚʨʘʱʝʥʠʷ ʩʪʘʪʦʨʘ 00se w ʠ 00s m fe w , ʘ ʥʘ 

ʨʠʩʫʥʢʝ 8 ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʚʝʜʝʥʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʘʷ ʕɼʉ ʩʪʘʪʦʨʘ 00s te ; 

- ʥʘ ʚʪʦʨʦʤ ʛʨʘʬʠʢʝ ʧʦʢʘʟʘʥʳ ʪʦʢʠ ʩʪʘʪʦʨʘ ʉʄ sai , sbi  ʠ sci  ʬʘʟ a , b  ʠ ʩ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

- ʥʘ ʪʨʝʪʴʝʤ ʛʨʘʬʠʢʝ ʧʦʢʘʟʘʥʳ ʩʦʩʪʘʚʣʷʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʉʄ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ 

ɿʀ: ʕɼʉ ʚʨʘʱʝʥʠʷ ʩʪʘʪʦʨʘ 00se w ʠ 00s me w, ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʝ ʕɼʉ ʩʪʘʪʦʨʘ 00s te  ʠ 00s mte ; 

- ʥʘ ʯʝʪʚʸʨʪʦʤ ʛʨʘʬʠʢʝ ʧʦʢʘʟʘʥʳ ʩʦʩʪʘʚʣʷʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʉʄ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ 

ɿʀ: ʕɼʉ ʚʨʘʱʝʥʠʷ ʩʪʘʪʦʨʘ 00 1s me w  ʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʘʷ ʕɼʉ ʩʪʘʪʦʨʘ 00 1s mte ; 

- ʥʘ ʧʷʪʦʤ ʛʨʘʬʠʢʝ ʧʦʢʘʟʘʥʳ ʩʦʩʪʘʚʣʷʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʉʄ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ɿʀ: 

ʕɼʉ ʚʨʘʱʝʥʠʷ ʩʪʘʪʦʨʘ 00s m fe w  ʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʘʷ ʕɼʉ ʩʪʘʪʦʨʘ 00s mtfe . 

ʅʘ ʨʠʩʫʥʢʘʭ 10 ʠ 14 ʧʦʢʘʟʘʥʳ ʛʨʘʬʠʢʠ ʩʣʝʜʫʶʱʠʭ ʩʠʛʥʘʣʦʚ: 

- ʥʘ ʧʝʨʚʦʤ ʛʨʘʬʠʢʝ ʧʦʢʘʟʘʥʳ ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʉʄ w, ʥʘʧʨʷʞʝʥʠʝ ʩʪʘʪʦʨʘ ʉʄ 

ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ɿʀ 00su  ʠ ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʠʝ: ʕɼʉ ʚʨʘʱʝʥʠʷ ʩʪʘʪʦʨʘ 00se w ʠ 00s m fe w ; 

- ʥʘ ʚʪʦʨʦʤ ʛʨʘʬʠʢʝ ʧʦʢʘʟʘʥʳ ʪʦʢʠ ʋɺ ai , bi  ʠ ʩi  ʬʘʟ a , b  ʠ ʩ ʧʠʪʘʶʱʝʡ ʩʝʪʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

- ʥʘ ʪʨʝʪʴʝʤ ʛʨʘʬʠʢʝ ʧʦʢʘʟʘʥʳ ʩʦʩʪʘʚʣʷʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʉʄ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ 

ɿʀ: ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʝ ʕɼʉ ʩʪʘʪʦʨʘ 00s te , 00s mte  ʠ 00s ste ; 
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- ʥʘ ʯʝʪʚʸʨʪʦʤ ʛʨʘʬʠʢʝ ʧʦʢʘʟʘʥʳ ʩʦʩʪʘʚʣʷʶʱʠʝ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʉʄ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ 

ɿʀ: ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʝ ʕɼʉ ʩʪʘʪʦʨʘ 00s mte , 00 1s mte  ʠ 00s mtfe . 

ʋʛʦʣ ʧʦʚʦʨʦʪʘ ʨʦʪʦʨʘ ʉʄ DQ ʦʪʯʠʪʳʚʘʝʪʩʷ ʦʪ ʤʦʤʝʥʪʘ ʟʘʚʝʨʰʝʥʠʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʥʘʯʘʣʴʥʦʛʦ ʋʇʈ ʥʝʧʦʜʚʠʞʥʦʡ ʉʄ ʠʣʠ ʦʪ ʤʦʤʝʥʪʘ ʧʦʩʣʝʜʥʝʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ: 

 
00DQ=Q-Q, (244) 

ʛʜʝ 00Q  ï ʋʇʈ ʥʝʧʦʜʚʠʞʥʦʡ ʉʄ ʠʣʠ ʋʇʈ ʚ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʚʳʧʦʣʥʝʥʠʷ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ 

ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ: 

 ʅ0
00

00,

ʝʩʣʠ 1ʀʃʀ ( ) 1
ʠʥʘʯʝ

max

old

set edgeP setQ Q = a =ë
Q =ìQí

, (245) 

ʛʜʝ 00,oldQ  ï ʋʇʈ 00Q  ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʮʠʢʣʝ ʚʳʯʠʩʣʝʥʠʡ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ; 

 0ʅsetQ  ï ʣʦʛʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ʟʘʚʝʨʰʝʥʠʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʯʘʣʴʥʦʛʦ ʋʇʈ ʥʝʧʦʜʚʠʞʥʦʡ ʉʄ. 

ʉʫʤʤʘʨʥʘʷ ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʟʚʝʥʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 1dL  ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ  ̄1 ʠ ˉ 2 

ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʳʰʘʝʪ ʩʫʤʤʘʨʥʫʶ ʠʥʜʫʢʪʠʚʥʦʩʪʴ ʟʚʝʥʘ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ 2dL , ʧʨʠʥʷʪʦʡ ʧʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ  ̄3 ʠ ˉ 4 ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 4. ʇʦʵʪʦʤʫ ʘʤʧʣʠʪʫʜʘ ʧʫʣʴʩʘʮʠʡ ʚʳʧʨʷʤʣʝʥʥʦʛʦ 

ʪʦʢʘ 34diD  ʥʘ ʛʨʘʬʠʢʘʭ ʨʠʩʫʥʢʦʚ 11ï14 ʠʩʩʣʝʜʦʚʘʥʠʡ  ̄3 ʠ ˉ 4 ʧʨʝʚʳʰʘʝʪ ʘʤʧʣʠʪʫʜʫ 

ʧʫʣʴʩʘʮʠʡ ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʪʦʢʘ 12diD  ʥʘ ʛʨʘʬʠʢʘʭ ʨʠʩʫʥʢʦʚ 7ï10 ʠʩʩʣʝʜʦʚʘʥʠʡ  ̄1 ʠ ˉ 2. ɺ 

ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʦʪʥʦʰʝʥʠʝ 34diD  ʢ 12diD  ʩ ʫʯʸʪʦʤ (233) ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ: 

 34 12 1 2 1 2 2 2 7,98d d d d d di i L L L LD D º = º. (246) 

ɿʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʘʨʘʩʪʘʥʠʷ ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʪʦʢʘ ʚʦ ʚʨʝʤʷ ʦʯʝʨʝʜʥʦʡ ʢʦʤʤʫʪʘʮʠʠ 

ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʬʘʢʪʠʯʝʩʢʘ ̫ʚʝʣʠʯʠʥʘ ʘʤʧʣʠʪʫʜʳ ʧʫʣʴʩʘʮʠʡ ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʪʦʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 ̄1 ʠ ˉ 2 ʥʝ ʧʨʝʚʳʰʘʝʪ 0,065, ʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ˉ 3 ʠ ˉ 4 ï 0,45, ʦʪʢʫʜʘ 

 34 12 0,45 0,065 6,92d di iD D º º . (247) 

ʆʪʥʦʰʝʥʠʝ 34diD  ʢ 12diD  ʧʦ (247) ʤʝʥʴʰʝ, ʯʝʤ ʧʦ (246). ɺʳʨʘʞʝʥʠʝ (246) ʥʝ ʫʯʠʪʳʚʘʝʪ ʚʩʝ 

ʧʘʨʘʤʝʪʨʳ, ʫʯʘʩʪʚʫʶʱʠʝ ʚ ʩʛʣʘʞʠʚʘʥʠʠ ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʪʦʢʘ. 

ɸʤʧʣʠʪʫʜʘ ʧʫʣʴʩʘʮʠʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʡ ʕɼʉ ʩʪʘʪʦʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʫʣʴʩʘʮʠʷʤʠ 

ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʪʦʢʘ. ʀʟ ʛʨʘʬʠʢʦʚ ʨʠʩʫʥʢʦʚ 7 ʠ 11 ʚʠʜʥʦ, ʯʪʦ ʘʤʧʣʠʪʫʜʘ ʧʫʣʴʩʘʮʠʡ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʡ ʕɼʉ ʩʪʘʪʦʨʘ ʠʩʩʣʝʜʦʚʘʥʠʷ  ̄3 ʙʦʣʴʰʝ ʘʤʧʣʠʪʫʜ r ʧʫʣʴʩʘʮʠʡ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʡ ʕɼʉ ʩʪʘʪʦʨʘ ʠʩʩʣʝʜʦʚʘʥʠʷ  ̄1, ʘ ʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʦʪʥʦʰʝʥʠʝ 34diD  ʢ 12diD  ʧʦ (247). 

ʀʟ ʨʠʩʫʥʢʦʚ 7ï13 ʚʠʜʥʦ, ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʧʦ (236) ʩ ʫʯʸʪʦʤ (132) ʠ (237) 

ʬʦʨʤʠʨʫʶʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ ʉʄ, ʙʣʠʟʢʠʡ ʢ ʤʘʢʩʠʤʘʣʴʥʦʤʫ, ʦʪʢʣʦʥʝʥʠʝ ʦʪ ʢʦʪʦʨʦʛʦ 
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ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʫʛʣʦʚʦʝ ʫʩʢʦʨʝʥʠʝ ʉʄ ʠ ʧʦʩʪʝʧʝʥʥʳʡ ʨʦʩʪ ʘʤʧʣʠʪʫʜʳ 

ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ ʩʪʘʪʦʨʘ ʧʦ ʤʝʨʝ ʫʤʝʥʴʰʝʥʠʷ ʨʘʟʤʘʛʥʠʯʠʚʘʶʱʝʛʦ ʵʬʬʝʢʪʘ ʦʪ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʪʦʢʘ ʩʪʘʪʦʨʘ 
1di . 

ʀʟ ʛʨʘʬʠʢʦʚ ʥʘ ʨʠʩʫʥʢʘʭ 7, 8, 11 ʠ 12, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʙʝʟ ʸʤʢʦʩʪʥʦʡ ʩʚʷʟʠ 

ʤʝʞʜʫ ʚʭʦʜʦʤ ʠ ʚʳʭʦʜʦʤ ʊʇʏ ʯʝʨʝʟ ʟʝʤʣʶ, ʚʠʜʥʦ, ʯʪʦ: 

- ʚ ʥʘʧʨʷʞʝʥʠʠ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʩʪʘʪʦʨʘ 00su  ʧʨʠʩʫʪʩʪʚʫʪʁ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʝ ʕɼʉ 

ʩʪʘʪʦʨʘ 00s te  ʠ 00s mte , ʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʘʷ ʕɼʉ ʨʘʩʩʝʷʥʠʷ ʩʪʘʪʦʨʘ ʥʝʟʥʘʯʠʪʝʣʴʥʘ 00s ste ; 

- ʫʨʦʚʝʥʴ ʚʣʠʷʥʠʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʡ ʕɼʉ ʩʪʘʪʦʨʘ 00s mte  ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʫʣʴʩʘʮʠʷʤʠ 

ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʪʦʢʘ ʠ ʢʦʣʝʙʘʪʝʣʴʥʳʤʠ ʟʘʪʫʭʘʶʱʠʤʠ ʧʝʨʝʭʦʜʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʜʝʤʧʬʝʨʥʦʡ 

ʦʙʤʦʪʢʠ ʉʄ ʧʦ ʧʨʦʜʦʣʴʥʦʡ ʦʩʠ d, ʚʳʟʳʚʘʝʤʦʛʦ ʦʯʝʨʝʜʥʦʡ ʢʦʤʤʫʪʘʮʠʝʡ ʪʠʨʠʩʪʦʨʦʚ ɿʀ, ʧʨʠ 

ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʧʦʚʦʨʦʪ ʚʝʢʪʦʨʘ ʪʦʢʘ ʩʪʘʪʦʨʘ 1I  ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩʠʩʪʝʤʳ 

ʢʦʦʨʜʠʥʘʪ ab; 

- ʕɼʉ ʚʨʘʱʝʥʠʷ 00se w ʦʧʝʨʝʞʘʝʪ ʥʘʧʨʷʞʝʥʠʝ 00su  ʥʘ ʫʛʦʣ 1uDd; 

- ʕɼʉ ʚʨʘʱʝʥʠʷ 00se w ʠ 00s me w ʦʧʝʨʝʞʘʶʪ ʕɼʉ ʚʨʘʱʝʥʠʷ 00s m fe w  ʥʘ ʫʛʣʳ 1d ʠ md  

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

- ʕɼʉ ʚʨʘʱʝʥʠʷ 00s me w ʙʦʣʴʰʝ ʕɼʉ ʚʨʘʱʝʥʠʷ 00s m fe w  ʥʘ ʚʝʣʠʯʠʥʫ ʕɼʉ ʚʨʘʱʝʥʠʷ 00 1s me w ; 

- ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʥʘʢʣʦʥʘ 00se w. ʠ 00s m fe w  ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʜʠʥʘʢʦʚʦʝ ʥʘ 

ʤʝʞʢʦʤʤʫʪʘʮʠʦʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ, ʘ ʟʥʘʯʠʪ, ʕɼʉ 00se w ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʕɼʉ 00s m fe w ; 

- ʧʫʣʴʩʘʮʠʠ ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʪʦʢʘ di  ʦʢʘʟʳʚʘʶʪ ʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ 00se w, ʯʝʤ ʥʘ 00s m fe w , ʯʪʦ 

ʦʪʨʘʞʘʝʪʩʷ ʚ ʫʛʣʝ ʥʘʛʨʫʟʢʠ 1d; 

- ʕɼʉ ʚʨʘʱʝʥʠʷ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʩʪʘʪʦʨʘ 00se w ʧʦʩʣʝ ʦʯʝʨʝʜʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ 

ɿʀ ʧʨʠʥʠʤʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʚʨʘʱʝʥʠʝʤ ʨʦʪʦʨʘ ʉʄ ʚ ʟʘʜʘʥʥʫʶ 

ʩʪʦʨʦʥʫ ʥʘʯʠʥʘʝʪ ʥʘʨʘʩʪʘʪʴ ʚ ʟʦʥʫ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʠ ʩʪʘʥʦʚʠʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦʡ; 

- ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʨʘʩʯʸʪʘ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʨʦʪʦʨʘ ʉʄ 00sDQ  ʧʦ (214) ʥʘʙʣʶʜʘʪʁʩʷ ʢʦʣʝʙʘʥʠʷ, 

ʚʳʟʚʘʥʥʳʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʡ ʕɼʉ 00s te ; 

- ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʨʘʩʯʸʪʘ ʬʘʟʳ 00sQ  ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʉʄ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ɿʀ 00su   ʧʦ 

(216) ʥʘʙʣʶʜʘʶʪʩʷ ʢʦʣʝʙʘʥʠʷ ʫ ʥʫʣʝʚʦʛʦ ʟʥʘʯʝʥʠʷ, ʚʳʟʚʘʥʥʳʝ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʡ ʕɼʉ 00s te , 

ʧʦʵʪʦʤʫ ʟʘʜʘʥʠʝ ʧʦʣʥʦʡ ʬʘʟʳ 00s refQ , ʚʳʯʠʩʣʷʝʤʦʝ ʧʦ (213), ʞʝʣʘʪʝʣʴʥʦ ʥʝ ʜʝʣʘʪʴ ʙʣʠʟʢʠʤ ʢ 

ʥʫʣʝʚʳʤ ʟʥʘʯʝʥʠʷʤ. 

ʀʟ ʘʥʘʣʠʟʘ ʛʨʘʬʠʢʦʚ ʥʘ ʨʠʩʫʥʢʘʭ 7, 8, 11 ʠ 12 ʩʣʝʜʫʝʪ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʧʨʠʥʷʪʴ 
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ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʧʦ ʩʥʠʞʝʥʠʶ ʚʣʠʷʥʠʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʡ ʕɼʉ 
00s te  ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʋʇʈ. 

ʅʠʞʝ ʙʫʜʝʪ ʧʨʝʜʣʦʞʝʥʘ ʬʠʣʴʪʨʘʮʠʷ ʥʘʧʨʷʞʝʥʠʷ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʩʪʘʪʦʨʘ 00su  ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʋɺ ʠ ɿʀ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʷ ʚ ʩʧʦʩʦʙʝ ʙʝʟʜʘʪʯʠʢʦʚʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʋʇʈ 

ʫʩʣʦʚʠʷ (212), ʦ ʢʦʪʦʨʦʤ ʛʦʚʦʨʠʣʦʩʴ ʚ ʧʘʨʘʛʨʘʬʝ 2.3. 

ʉʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 4 ʠʩʩʣʝʜʦʚʘʥʠʷ ˉ 1 ʠ ˉ 3 ʦʪʥʦʩʷʪʩʷ ʢ ʩʠʩʪʝʤʘʤ ʊʇʏ-ʉʄ, ʫ ʢʦʪʦʨʦʡ 

ʦʪʩʫʪʩʪʚʫʪʁ ʸʤʢʦʩʪʥʳʝ ʩʚʷʟʠ ʥʘʛʨʫʟʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʝʤʣʠ, ʪ.ʝ. ʚʳʧʦʣʥʷʝʪʩʷ (171), ʘ ʟʥʘʯʠʪ, 

ʥʘʧʨʷʞʝʥʠʝ 
00su  ʨʘʚʥʦ ʕɼʉ 00se , ʢʦʪʦʨʦʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʨʘʚʥʦ ʕɼʉ 

00s me . ʉʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 4 

ʠʩʩʣʝʜʦʚʘʥʠʷ ˉ 2 ʠ ˉ 4 ʦʪʥʦʩʷʪʩʷ ʢ ʩʠʩʪʝʤʘʤ ʊʇʏ-ʉʄ, ʫ ʢʦʪʦʨʦʡ ʝʩʪʴ ʸʤʢʦʩʪʥʳʝ ʩʚʷʟʠ 

ʥʘʛʨʫʟʢʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʟʝʤʣʠ, ʪ.ʝ. ʚʳʧʦʣʥʷʝʪʩʷ (221), ʘ ʟʥʘʯʠʪ, ʙʝʟ ʫʯʸʪʘ ʧʘʜʝʥʠʷ ʥʘʧʨʷʞʝʥʠʷ ʥʘ 

ʘʢʪʠʚʥʦʤ ʩʦʧʨʦʪʠʚʣʝʥʠʠ ʩʪʘʪʦʨʘ ʥʘʧʨʷʞʝʥʠʝ 00su  ʨʘʚʥʦ ʕɼʉ 00se , ʢʦʪʦʨʘ ̫ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʨʘʚʥʘ 

ʩʫʤʤʝ ʕɼʉ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʩʪʘʪʦʨʘ 00s me  ʠ ʕɼʉ ʨʘʩʩʝʷʥʠʷ ʩʪʘʪʦʨʘ 00s se . 

ɺ ʛʨʘʬʠʢʘʭ ʨʠʩʫʥʢʦʚ 9, 10, 13, 14 ʠʩʩʣʝʜʦʚʘʥʠʡ  ̄2 ʠ ̄ 4 ʚʠʜʥʳ ʚʳʙʨʦʩʳ ʚ ʥʘʧʨʷʞʝʥʠʠ 

ʩʪʘʪʦʨʘ ʉʄ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ɿʀ 00su , ʚʳʟʳʚʘʝʤʳʝ ʢʦʤʤʫʪʘʮʠʷʤʠ ʪʠʨʠʩʪʦʨʦʚ ʋɺ, ʢʦʪʦʨʳʝ 

ʬʦʨʤʠʨʫʶʪ ʢʦʣʝʙʘʪʝʣʴʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʡ ʕɼʉ ʩʪʘʪʦʨʘ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʡ ʕɼʉ ʨʘʩʩʝʷʥʠʷ ʩʪʘʪʦʨʘ 00s ste , ʢʦʪʦʨʘʷ ʩʪʘʥʦʚʠʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʡ. ɺ 

ʠʩʩʣʝʜʦʚʘʥʠʠ  ̄4 ʢʦʣʝʙʘʥʠʷ ʚ ʥʘʧʨʷʞʝʥʠʠ ʩʪʘʪʦʨʘ ʉʄ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ɿʀ 00su , ʚʳʟʳʚʘʝʤʳʝ 

ʢʦʤʤʫʪʘʮʠʷʤʠ ʪʠʨʠʩʪʦʨʦʚ ʋɺ, ʠʤʝʶʪ ʙʳʩʪʨʦʟʘʪʫʭʘʶʱʠʡ ʭʘʨʘʢʪʝʨ, ʯʪʦ ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʦʚ, 

ʧʦʢʘʟʘʥʥʳʭ ʥʘ ʨʠʩʫʥʢʘʭ 13 ʠ 14. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ  ̄2 ʢʦʣʝʙʘʥʠʷ ʚ ʥʘʧʨʷʞʝʥʠʠ ʩʪʘʪʦʨʘ ʉʄ 

ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ɿʀ 00su , ʚʳʟʳʚʘʝʤʳʝ ʢʦʤʤʫʪʘʮʠʷʤʠ ʪʠʨʠʩʪʦʨʦʚ ʋɺ, ʠʤʝʶʪ 

ʩʣʘʙʦʟʘʪʫʭʘʶʱʠʡ ʭʘʨʘʢʪʝʨ, ʯʪʦ ʚʠʜʥʦ ʠʟ ʛʨʘʬʠʢʦʚ, ʧʦʢʘʟʘʥʥʳʭ ʥʘ ʨʠʩʫʥʢʘʭ 9 ʠ 10. 

ʏʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ ʚ ʥʘʧʨʷʞʝʥʠʠ ʩʪʘʪʦʨʘ ʉʄ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ɿʀ 00su  ʧʨʠ ʢʦʤʤʫʪʘʮʠʷʭ 

ʪʠʨʠʩʪʦʨʦʚ ʋɺ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ˉ 2 ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 5 ʢɻʮ ʩʦʛʣʘʩʥʦ ʛʨʘʬʠʢʘʤ ʨʠʩʫʥʢʘ 10 ʠ 

ʦʢʦʣʦ 5038 ɻʮ ʧʦ (219) ʩ ʫʯʸʪʦʤ (220) ʠ (222). ʏʘʩʪʦʪʘ ʢʦʣʝʙʘʥʠʡ ʚ ʥʘʧʨʷʞʝʥʠʠ ʩʪʘʪʦʨʘ ʉʄ 

ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ɿʀ 00su  ʧʨʠ ʢʦʤʤʫʪʘʮʠʷʭ ʪʠʨʠʩʪʦʨʦʚ ʋɺ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ˉ 4 ʩʦʩʪʘʚʣʷʝʪ 

ʦʢʦʣʦ 20882 ɻʮ ʧʦ (219) ʩ ʫʯʸʪʦʤ (220) ʠ (222), ʧʝʨʠʦʜ ʢʦʪʦʨʦʛʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʧʝʨʠʦʜʫ ʙʳʩʪʨʦ ʟʘʪʫʭʘʶʱʠʭ ʢʦʣʝʙʘʥʠʡ ʥʘ ʛʨʘʬʠʢʘʭ ʨʠʩʫʥʢʘ 14. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚʳʩʦʢʠʝ ʧʫʣʴʩʘʮʠʠ ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʪʦʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ  ̄4 ʛʝʥʝʨʠʨʫʶʪ ʙʦʣʝʝ 

ʚʳʩʦʢʠʝ ʘʤʧʣʠʪʫʜ rʢʦʣʝʙʘʥʠʡ ʚ ʥʘʧʨʷʞʝʥʠʠ ʩʪʘʪʦʨʘ ʉʄ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ɿʀ, ʚʳʟʳʚʘʝʤʳʝ 

ʢʦʤʤʫʪʘʮʠʷʤʠ ʪʠʨʠʩʪʦʨʦʚ ʋɺ, ʩʦʛʣʘʩʥʦ ʛʨʘʬʠʢʘʤ ʥʘ ʨʠʩʫʥʢʘʭ 13 ʠ 14, ʯʝʤ ʚ ʘʥʘʣʦʛʠʯʥʳʝ 

ʢʦʣʝʙʘʥʠʷ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ  ̄2 ʩʦʛʣʘʩʥʦ ʛʨʘʬʠʢʘʤ ʥʘ ʨʠʩʫʥʢʘʭ 9 ʠ 10. 

ɽʩʣʠ ʚ ʥʘʧʨʷʞʝʥʠʠ ʩʪʘʪʦʨʘ ʉʄ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ɿʀ ʚʳʜʝʣʠʪʴ ʩʠʛʥʘʣ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʯʘʩʪʦʪʘ ʢʦʪʦʨʦʛʦ ʧʨʠ ʩʣʘʙʦʟʘʪʫʭʘʶʱʝʤ ʭʘʨʘʢʪʝʨʝ ʢʦʣʝʙʘʥʠʡ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʧʦ (219), ʠ ʥʠʟʢʦʯʘʩʪʦʪʥʳʡ ʩʠʛʥʘʣ, ʯʘʩʪʦʪʘ ʢʦʪʦʨʦʛʦ ʥʝ ʧʨʝʚʳʰʘʝʪ 
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ʯʘʩʪʦʪʫ ʧʫʣʴʩʘʮʠʡ ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʪʦʢʘ, ʪʦ ʩʨʝʜʥʷʷ ʧʣʦʱʘʜʴ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʩʠʛʥʘʣʘ 

ʩʪʨʝʤʠʪʴʩʷ ʢ ʥʫʣʶ. 

ʇʨʠ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʠ ʥʘʧʨʷʞʝʥʠʡ ʩʪʘʪʦʨʘ ʠ ʜʘʣʴʥʝʡʰʝʡ ʠʭ ʦʙʨʘʙʦʪʢʝ 

ʥʫʣʝʚʫ  ʁʧʣʦʱʘʜ ɹʚʳʩʦʢʦʯʘʩʪʦʪʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʥʘʧʨʷʞʝʥʠ ̫ʩʪʘʪʦʨʘ ʉʄ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ 

ɿʀ 
00su  ʤʦʞʥʦ ʦʙʝʩʧʝʯʠʪʴ: 

- ʘʥʘʣʦʛʦʚʦʡ ʬʠʣʴʪʨʘʮʠʝʡ; 

- ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʦʡ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʩ ʜʘʣʴʥʝʡʰʝʡ ʮʠʬʨʦʚʦʡ 

ʬʠʣʴʪʨʘʮʠʝʡ; 

- ʠʟʤʝʥʝʥʠʝʤ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠʣʠ ʩʦʧʨʷʛʘʶʱʠʭ ʯʘʩʪʦʪ ʮʠʬʨʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʋɺ ʠ ɿʀ. 

ʉʣʘʙʦʟʘʪʫʭʘʶʱʠʝ ʚʳʩʦʢʦʯʘʩʪʦʪʥʳʝ ʢʦʣʝʙʘʥʠʷ ʚ ʥʘʧʨʷʞʝʥʠʠ ʩʪʘʪʦʨʘ ʉʄ ʦʙʝʩʪʦʯʝʥʥʦʡ 

ʬʘʟʳ ɿʀ 00su , ʚʳʟʳʚʘʝʤʳʝ ʢʦʤʤʫʪʘʮʠʷʤʠ ʪʠʨʠʩʪʦʨʦʚ ʋɺ, ʫʩʪʨʘʥʷʶʪʩʷ ʣʶʙʳʤ ʠʟ 

ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʧʦʩʦʙʦʚ ʦʙʨʘʙʦʪʢʠ ʩʠʛʥʘʣʘ. 

ʇʨʝʜʧʦʣʦʞʠʤ, ʯʪʦ ʘʥʘʣʦʛʦʚʘʷ ʬʠʣʴʪʨʘʮʠʷ ʧʨʠ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʤ ʠʟʤʝʨʝʥʠʠ ʥʘʧʨʷʞʝʥʠʡ 

ʩʪʘʪʦʨʘ ʧʦʣʥʦʩʪʴʶ ʥʝ ʫʩʪʨʘʥʷʝʪ ʧʫʣʴʩʘʮʠʠ ʚ ʥʘʧʨʷʞʝʥʠʠ ʩʪʘʪʦʨʘ ʉʄ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ɿʀ 00su  

ʧʨʠ ʢʦʤʤʫʪʘʮʠʷʭ ʪʠʨʠʩʪʦʨʦʚ ʋɺ. ʉʋ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ ʚʣʘʜʝʝʪ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʨʝʞʠʤʘʭ ʨʘʙʦʪʳ 

ʋɺ ʠ ɿʀ, ʧʦʵʪʦʤʫ ʠʟʤʝʥʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠʣʠ ʩʦʧʨʷʛʘʶʱʠʭ ʯʘʩʪʦʪ ʮʠʬʨʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ 

ʥʘʧʨʷʞʝʥʠʡ ʩʪʘʪʦʨʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʋɺ ʠ ɿʀ ʥʝ ʧʨʠʚʝʜʸʪ ʢ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ 

ʟʘʪʨʘʪʘʤ ʠ ʧʦʟʚʦʣʠʪ ʨʘʙʦʪʘʪʴ ʩ ʨʘʟʣʠʯʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʠ ʢʦʥʬʠʛʫʨʘʮʠʷʤʠ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʯʘʩʪʝʡ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ ʠ ʧʠʪʘʶʱʝʡ ʩʝʪʠ. 

ɺʳʚʦʜʳ ʢ ʛʣʘʚʝ 2 

1. ʅʘ ʦʩʥʦʚʝ ʨʘʩʩʤʦʪʨʝʥʠʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠ ̫ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʩʠʥʭʨʦʥʥʦʡ 

ʤʘʰʠʥʝ ʧʦʣʫʯʝʥʳ ʩʦʦʪʥʦʰʝʥʠʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʘʚʣʷʶʱʠʭ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʝ ʵʣʝʢʪʨʦʜʚʠʞʫʱʠʝ ʩʠʣʳ ʩʪʘʪʦʨʘ ʥʘ ʠʥʪʝʨʚʘʣʝ 

ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ ʟʘʚʠʩʠʤʦʛʦ ʠʥʚʝʨʪʦʨʘ ʪʦʢʘ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʩʠʩʪʝʤʳ çʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ 

ʯʘʩʪʦʪʳ ʩ ʟʘʚʠʩʠʤʳʤʠ ʠʥʚʝʨʪʦʨʦʤ ʪʦʢʘ ï ʩʠʥʭʨʦʥʥʘʷ ʤʘʰʠʥʘè. ʇʦʣʫʯʝʥʘ ʬʦʨʤʫʣʘ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥ r ʥʘ ʠʥʪʝʨʚʘʣʝ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ 

ʟʘʚʠʩʠʤʦʛʦ ʠʥʚʝʨʪʦʨʘ ʪʦʢʘ ʚ ʬʫʥʢʮʠʠ ʧʨʦʚʦʜʷʱʝʡ ʪʠʨʠʩʪʦʨʥʦʡ ʧʘʨʳ ʟʘʚʠʩʠʤʦʛʦ ʠʥʚʝʨʪʦʨʘ 

ʪʦʢʘ, ʫʛʣʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʨʦʪʦʨʘ ʠ ʫʛʣʘ ʥʘʛʨʫʟʢʠ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ. ʆʧʨʝʜʝʣʝʥʳ ʫʛʣʳ 

ʦʧʝʨʝʞʝʥʠʷ ʟʘʚʠʩʠʤʦʛʦ ʠʥʚʝʨʪʦʨʘ ʪʦʢʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʤʦʤʝʥʪʦʚ, ʩʨʝʜʥʠʝ 

ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʥʘ ʠʥʪʝʨʚʘʣʝ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ ʟʘʚʠʩʠʤʦʛʦ ʠʥʚʝʨʪʦʨʘ ʪʦʢʘ 



76 

ʧʨʠʥʠʤʘʶʪ ʩʣʝʜʫʶʱʠʝ ʟʥʘʯʝʥʠʷ: ʟʥʘʯʝʥʠʝ, ʙʣʠʟʢʦʝ ʢ ʥʫʣʝʚʦʤʫ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʣʠ 

ʟʥʘʯʝʥʠʝ, ʙʦʣʴʰʝʝ ʤʦʤʝʥʪʘ ʥʘʛʨʫʟʢʠ ʥʘ ʚʘʣʫ. 

2. ʇʦʣʫʯʝʥʳ ʬʦʨʤʫʣʳ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ 

ʟʘʚʠʩʠʤʦʛʦ ʠʥʚʝʨʪʦʨʘ ʪʦʢʘ ʠ ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʠʭ. ʅʘ ʦʩʥʦʚʝ ʬʦʨʤʫʣ ʫʩʪʘʥʦʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ 

ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʟʘʚʠʩʠʤʦʛʦ ʠʥʚʝʨʪʦʨʘ ʪʦʢʘ ʦʪ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʭ ʵʣʝʢʪʨʦʜʚʠʞʫʱʠʭ ʩʠʣ ʩʪʘʪʦʨʘ. 

3. ʇʦʣʫʯʝʥʳ ʬʦʨʤʫʣʳ, ʚ ʢʦʪʦʨʳʭ ʠʟ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ 

ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʟʘʚʠʩʠʤʦʛʦ ʠʥʚʝʨʪʦʨʘ ʪʦʢʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʝʛʦ ʬʘʟʘ ʠ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʨʦʪʦʨʘ 

ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ ʦʪ ʤʦʤʝʥʪʘ ʦʯʝʨʝʜʥʦʡ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ʟʘʚʠʩʠʤʦʛʦ 

ʠʥʚʝʨʪʦʨʘ ʪʦʢʘ. ɺʧʝʨʚʳʝ ʫʩʪʘʥʦʚʣʝʥʘ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʤʝʞʜʫ ʫʛʣʦʚʳʤ ʧʦʣʦʞʝʥʠʝʤ ʨʦʪʦʨʘ ʠ 

ʥʘʧʨʷʞʝʥʠʝʤ ʩʪʘʪʦʨʘ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʟʘʚʠʩʠʤʦʛʦ ʠʥʚʝʨʪʦʨʘ ʪʦʢʘ, 

ʟʘʢʣʶʯʘʶʱʘʷʩʷ ʚ ʪʦʤ, ʯʪʦ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʝʸ ʨʦʪʦʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʜʣʠʪʝʣʴʥʦʩʪʠ 

ʧʨʦʚʦʜʷʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʧʘʨʳ ʪʠʨʠʩʪʦʨʥʳʭ ʧʣʝʯ ʟʘʚʠʩʠʤʦʛʦ ʠʥʚʝʨʪʦʨʘ ʪʦʢʘ ʦʪ ʤʦʤʝʥʪʘ 

ʧʦʩʣʝʜʥʝʡ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ʠʥʚʝʨʪʦʨʘ ʢ ʧʝʨʠʦʜʫ, ʦʧʨʝʜʝʣʸʥʥʦʤʫ ʠʟ 

ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʟʘʚʠʩʠʤʦʛʦ ʠʥʚʝʨʪʦʨʘ ʪʦʢʘ. 

4. ʈʘʟʨʘʙʦʪʘʥʘ ʢʦʤʧʴʶʪʝʨʥʘʷ ʤʦʜʝʣʴ ʩʠʩʪʝʤʳ çʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ ʩ ʟʘʚʠʩʠʤʳʤ 

ʠʥʚʝʨʪʦʨʦʤ ʪʦʢʘ ï ʩʠʥʭʨʦʥʥʘʷ ʤʘʰʠʥʘè ʜʣʷ ʠʤʧʫʣʴʩʥʦʛʦ ʨʝʞʠʤʘ ʝʸ ʨʘʙʦʪʳ ʩ ʜʘʪʯʠʢʦʚʤr 

ʫʧʨʘʚʣʝʥʠʝʤ, ʧʦʟʚʦʣʷʶʱʘʷ ʧʨʦʚʝʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʯʘʩʪʦʪʥʦʛʦ ʧʫʩʢʘ 

ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ ʦʪ ʪʠʨʠʩʪʦʨʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʷ ʯʘʩʪʦʪʳ ʥʘ ʦʩʥʦʚʝ ʟʘʚʠʩʠʤʦʛʦ ʠʥʚʝʨʪʦʨʘ 

ʪʦʢʘ. 

5. ɺʳʧʦʣʥʝʥʦ ʢʦʤʧʴʶʪʝʨʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʩʠʩʪʝʤ rçʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ ʩ ʟʘʚʠʩʠʤʳʤ ʠʥʚʝʨʪʦʨʦʤ ʪʦʢʘ ï ʩʠʥʭʨʦʥʥʘʷ 

ʤʘʰʠʥʘè ʜʣʷ ʠʤʧʫʣʴʩʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩ ʜʘʪʯʠʢʦʚʤr ʫʧʨʘʚʣʝʥʠʝʤ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʠ ʥʘʣʠʯʠʠ 

ʸʤʢʦʩʪʥʳʭ ʩʚʷʟʝʡ ʥʘ ʚʳʭʦʜʝ ʟʘʚʠʩʠʤʦʛʦ ʠʥʚʝʨʪʦʨʘ ʪʦʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʡʪʨʘʣʠ ʧʠʪʘʶʱʝʡ ʩʝʪʠ 

ʠ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʧʫʣʴʩʘʮʠʡ ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʪʦʢʘ. ʈʝʟʫʣʴʪʘʪʳ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʦʜʪʚʝʨʜʠʣʠ ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ ʦʙʝʩʪʦʯʝʥʥʦʡ 

ʬʘʟʳ ʟʘʚʠʩʠʤʦʛʦ ʠʥʚʝʨʪʦʨʘ ʪʦʢʘ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʟʚʦʣʷʶʱʝʡ ʩʠʥʭʨʦʥʠʟʠʨʦʚʘʪʴ ʢʦʤʤʫʪʘʮʠʠ 

ʪʠʨʠʩʪʦʨʦʚ ʟʘʚʠʩʠʤʦʛʦ ʠʥʚʝʨʪʦʨʘ ʪʦʢʘ ʩ ʫʛʣʦʚʳʤ ʧʦʣʦʞʝʥʠʝʤ ʨʦʪʦʨʘ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ ʚ 

ʦʙʣʘʩʪʠ ʥʫʣʝʚʦʡ ʠ ʥʠʟʢʠʭ ʯʘʩʪʦʪ ʝʸ ʚʨʘʱʝʥʠʷ. 

6. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʳʣʘ ʧʦʢʘʟʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʬʠʣʴʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʟʘʚʠʩʠʤʦʛʦ ʠʥʚʝʨʪʦʨʘ 

ʪʦʢʘ ʠʟ-ʟʘ ʧʫʣʴʩʘʮʠʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʡ ʵʣʝʢʪʨʦʜʚʠʞʫʱʝʡ ʩʠʣʳ ʩʪʘʪʦʨʘ, ʚʦʟʥʠʢʘʶʱʠʭ ʠʟ-ʟʘ 

ʧʫʣʴʩʘʮʠʡ ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʪʦʢʘ ʠ ʢʦʤʤʫʪʘʮʠʡ ʪʠʨʠʩʪʦʨʦʚ ʚʳʧʨʷʤʠʪʝʣʷ ʠ ʠʥʚʝʨʪʦʨʘ, ʦʩʦʙʝʥʥʦ 

ʧʨʠ ʥʘʣʠʯʠʠ ʸʤʢʦʩʪʥʦʡ ʩʚʷʟʠ ʥʘ ʚʳʭʦʜʝ ʟʘʚʠʩʠʤʦʛʦ ʠʥʚʝʨʪʦʨʘ ʪʦʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʡʪʨʘʣʠ 

ʧʠʪʘʶʱʝʡ ʩʝʪʠ. 
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3. ʈʘʟʨʘʙʦʪʢʘ ʩʧʦʩʦʙʘ ʠ ʘʣʛʦʨʠʪʤʘ ʙʝʟʜʘʪʯʠʢʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʳ çʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ 

ʯʘʩʪʦʪʳ ʩ ʟʘʚʠʩʠʤʳʤ ʠʥʚʝʨʪʦʨʦʤ ʪʦʢʘ ï ʩʠʥʭʨʦʥʥʘʷ ʤʘʰʠʥʘè 

ɺ ʛʣʘʚʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʧʦ ʙʝʟʜʘʪʯʠʢʦʚʦʤʫ ʫʧʨʘʚʣʝʥʠʶ 

ʜʣʷ ʠʤʧʫʣʴʩʥʦʛʦ ʨʝʞʠʤʘ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʊʇʏïʉʄ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠ 

ʦʰʠʙʦʯʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʯʘʣʴʥʦʛʦ ʋʇʈ ʥʝʧʦʜʚʠʞʥʦʡ ʉʄ. 

ʀʟʣʦʞʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʚʝʜʸʪʩʷ ʥʘ ʦʩʥʦʚʝ ʨʘʙʦʪ [59; 62; 63; 64; 65; 66; 69; 70; 71; 72]. 

3.1 ʉʧʦʩʦʙ ʠ ʫʩʪʨʦʡʩʪʚʦ ʧʫʩʢʘ ʩʠʥʭʨʦʥʥʦʡ ʤʘʰʠʥʳ 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʦʩʥʦʚʥʳʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ʩʢʘʣʷʨʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʦʣʦʞʝʥʠʡ ʚʝʢʪʦʨʘ ʪʦʢʘ ʩʪʘʪʦʨʘ 1I  ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʟʘʜʘʥʥʦʛʦ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ, ʘ ʛʣʘʚʥʳʤ 

ʥʝʜʦʩʪʘʪʢʦʤ ï ʦʪʩʫʪʩʪʚʠʝ ʩʠʥʭʨʦʥʠʟʘʮʠʠ ʢʦʤʤʫʪʘʮʠʡ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʩ ʋʇʈ Q ʉʄ. ʆʩʥʦʚʥʳʤ 

ʜʦʩʪʦʠʥʩʪʚʦʤ ʫʧʨʘʚʣʝʥʠʷ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ 1U , ʷʚʣʷʝʪʩʷ 

ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʢʦʤʤʫʪʘʮʠʡ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʩ ʋʇʈ Q, ʥʦ ʥʝʜʦʩʪʘʪʢʦʤ ï ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ 

ʪʦʯʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʋʇʈ Q, ʧʨʠʚʦʜʷʱʘʷ ʢ ʥʝʢʦʨʨʝʢʪʥʳʤ ʢʦʤʤʫʪʘʮʠʷʤ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʠʣʠ ʠʭ 

ʦʪʩʫʪʩʪʚʠʶ. 

ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʧʦʩʦʙʝ ʠ ʫʩʪʨʦʡʩʪʚʝ ʧʫʩʢʘ ʉʄ ʧʨʝʜʣʘʛʘʝʪʩʷ ʦʨʛʘʥʠʟʦʚʘʪʴ 

ʧʘʨʘʣʣʝʣʴʥʫʶ ʨʘʙʦʪʫ ʩʢʘʣʷʨʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʥʘʧʨʷʞʝʥʠʶ ʩʪʘʪʦʨʘ [59; 62; 63; 

64; 65; 66; 69; 70; 71; 72], ʨʝʟʫʣʴʪʘʪʳ ʧʦʩʣʝʜʥʝʛʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʦʙʨʘʙʘʪʳʚʘʶʪʩʷ ʠ ʩʨʘʚʥʠʚʘʶʪʩʷ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʨʘʚʥʝʥʠʷ ʠʣʠ ʧʦ ʩʠʛʥʘʣʫ ʩʢʘʣʷʨʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠʥʫʜʠʪʝʣʴʥʘʷ 

ʢʦʤʤʫʪʘʮʠʷ ʪʠʨʠʩʪʦʨʦʚ ɿʀ, ʚ ʤʦʤʝʥʪ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʦʪʦʨʦʡ ʚʳʧʦʣʥʷʝʪʩʷ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ 

ʩʢʘʣʷʨʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʝ ʧʦ ʥʘʧʨʷʞʝʥʠʶ ʩʪʘʪʦʨʘ, ʜʘʣʝʝ ʮʠʢʣ ʨʘʙʦʪʳ ʧʦʚʪʦʨʷʝʪʩʷ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʧʦʣʫʯʠʪʴ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʠʚʝʣʠʨʦʚʘʪʴ ʥʝʜʦʩʪʘʪʢʠ ʩʢʘʣʷʨʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠ 

ʫʧʨʘʚʣʝʥʠʷ ʧʦ ʥʘʧʨʷʞʝʥʠʶ ʩʪʘʪʦʨʘ [59; 62; 63; 64; 65; 66; 69; 70; 71; 72]. 

ʅʘ ʨʠʩʫʥʢʝ 15 ʧʦʢʘʟʘʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʚʘʨʠʘʥʪʘ ʨʝʘʣʠʟʘʮʠʠ ʙʝʟʜʘʪʯʠʢʦʚʦʛʦ ʩʧʦʩʦʙʘ 

ʧʫʩʢʘ ʉʄ [65; 66; 70; 71; 72]. ʇʨʠ ʪʨʦʛʘʥʠʠ ʥʝʧʦʜʚʠʞʥʦʡ ʉʄ ʠ ʝʸ ʨʘʟʛʦʥʝ ʚʳʧʨʷʤʣʝʥʥʳʡ ʪʦʢ di  

ʚ ʤʝʞʢʦʤʤʫʪʘʮʠʦʥʥʦʡ ʠʥʪʝʨʚʘʣ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʧʨʦʚʦʜʷʪ ʪʦʣʴʢʦ ʜʚʘ ʝʛʦ ʧʣʝʯʘ: 

ʦʜʠʥ ï ʚ ʢʘʪʦʜʥʦʡ ʛʨʫʧʧʝ ʦʜʥʦʡ ʬʘʟʳ ɿʀ, ʜʨʫʛʦʡ ï ʚ ʘʥʦʜʥʦʡ ʛʨʫʧʧʝ ʜʨʫʛʦʡ ʬʘʟʳ ɿʀ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʉʄ ʢ ʟʚʝʥʫ ʧʦʩʪʦʷʥʥʦʛʦ ʪʦʢʘ ʧʦʜʢʣʶʯʘʝʪʩʷ ʜʚʫʤʷ ʬʘʟʘʤʠ ʩʪʘʪʦʨʘ. ʇʣʝʯʠ ʪʨʝʪʴʝʡ ʬʘʟʳ 

ɿʀ ʦʙʝʩʪʦʯʝʥʳ, ʘ ʟʥʘʯʠʪ, ʬʘʟʘ ʩʪʘʪʦʨʘ ʉʄ, ʧʦʜʢʣʶʯʸʥʥʘʷ ʢ ʵʪʦʡ ʬʘʟʝ ɿʀ, ʪʘʢʞʝ ʦʙʝʩʪʦʯʝʥʘ. 

ɺʢʣʶʯʝʥʠʝ ʧʘʨʳ ʧʣʝʯ ʪʠʨʠʩʪʦʨʥʦʛʦ ʤʦʩʪʘ ɿʀ ʧʨʦʠʟʚʦʜʠʪʩʷ ʙʣʦʢʦʤ ʫʧʨʘʚʣʝʥʠʷ ʪʠʨʠʩʪʦʨʘʤʠ ɿʀ. 

ɺʢʣʶʯʝʥʠʝ ʪʦʡ ʠʣʠ ʠʥʦʡ ʧʘʨʳ ʧʣʝʯ ʪʠʨʠʩʪʦʨʥʦʛʦ ʤʦʩʪʘ ɿʀ ʟʘʚʠʩʠʪ ʦʪ ʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ 
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ʫʧʨʘʚʣʝʥʠʷ ʪʠʨʠʩʪʦʨʘʤʠ ɿʀ yu , ʢʦʪʦʨʳʝ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʠ ʨʝʞʠʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʥʘʙʣʶʜʘʪʝʣʷ ʋʇʈ. 

 
ɹʋʊ ɿʀ ï ʙʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʪʠʨʠʩʪʦʨʘʤʠ ɿʀ; ʀ ï ʀɼʇʈ; ʅ ï ʥʘʙʣʶʜʘʪʝʣʴ ʋʇʈ; 

ʅ0 ï ʥʘʙʣʶʜʘʪʝʣʴ ʥʘʯʘʣʴʥʦʛʦ ʋʇʈ ʅ0Q  ʥʝʧʦʜʚʠʞʥʦʡ ʉʄ; ɹʃ ï ʙʣʦʢ ʣʦʛʠʢʠ; yrecu  ʠ 

yu  ï ʣʦʛʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ ʪʠʨʠʩʪʦʨʥʳʤʠ ʧʣʝʯʘʤʠ ʋɺ ʠ ɿʀ; 0yu  ï ʥʘʯʘʣʴʥʳʝ 

ʣʦʛʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ ʪʠʨʠʩʪʦʨʥʳʤʠ ʧʣʝʯʘʤʠ ɿʀ; ʀu  ʠ ʅu  ï ʣʦʛʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ 

ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʦʪ ʀɼʇʈ ʠ ʥʘʙʣʶʜʘʪʝʣʷ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

FCu  ï ʣʦʛʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ 

ʈʠʩʫʥʦʢ 15 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʚʘʨʠʘʥʪʘ ʨʝʘʣʠʟʘʮʠʠ ʙʝʟʜʘʪʯʠʢʦʚʦʛʦ ʩʧʦʩʦʙʘ ʧʫʩʢʘ ʉʄ 

ʃʦʛʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ ʪʠʨʠʩʪʦʨʘʤʠ ɿʀ yu  ʦʧʠʩʳʚʘʶʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴʶ: 

 1 2 3 4 5 6, , , , ,y y y y y y yu u u u u u uè ø=ê ú, (248) 

ʛʜʝ 1yu , 2yu , 3yu , 4yu , 5yu  ʠ 6yu  ï ʣʦʛʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ ʪʠʨʠʩʪʦʨʥʳʤʠ ʧʣʝʯʘʤʠ 1Q , 

2Q , 3Q , 4Q , 5Q  ʠ 6Q  ɿʀ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɿʘʤʝʥʠʚ ʩʦʩʪʦʷʥʠʷ ʪʠʨʠʩʪʦʨʥʳʭ ʧʣʝʯ ɿʀ ʚ ʚʝʢʪʦʨ-ʩʪʨʦʢʝ S, ʦʧʠʩʳʚʘʝʤʦʡ (122), ʥʘ 

ʣʦʛʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ ʪʠʨʠʩʪʦʨʥʳʤʠ ʧʣʝʯʘʤʠ ɿʀ, ʧʦʣʫʯʠʤ ʚʝʢʪʦʨ-ʩʪʨʦʢʫ yS : 

 16 21 32 43 54 65y y y y y y yu u u u u uè ø=ê úS , (249) 

ʛʜʝ 16yu , 21yu , 32yu , 43yu , 54yu  ʠ 65yu  ï ʣʦʛʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ ʪʠʨʠʩʪʦʨʥʳʤʠ ʧʣʝʯʘʤʠ 1Q  

ʠ 6Q , 2Q  ʠ 1Q , 3Q  ʠ 2Q , 4Q  ʠ 3Q , 5Q  ʠ 4Q , 6Q  ʠ 5Q  ɿʀ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [63]: 

 
16 1 6 5 4 3 2 21 2 1 6 5 4 3

32 3 2 1 6 5 4 43 4 3 2 1 6 5

54 5 4 3 2 1 6 65 6 5 4 3 2 1

( ), ( ),

( ), ( ),

( ), ( ).

y y y y y y y y y y y y y y

y y y y y y y y y y y y y y

y y y y y y y y y y y y y y

u u u u u u u u u u u u u u

u u u u u u u u u u u u u u

u u u u u u u u u u u u u u

ë = + + + = + + +
î

= + + + = + + +ì
î = + + + = + + +
í

 (250) 

ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʚʳʰʝ, ʜʣʷ ʪʨʦʛʘʥʠʷ ʥʝʧʦʜʚʠʞʥʦʡ ʉʄ ʚ ʩʪʨʦʛʦ ʟʘʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʚʨʘʱʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʦʧʨʝʜʝʣʠʪʴ ʝ y ʥʘʯʘʣʴʥʦʝ ʋʇʈ, ʢʦʪʦʨʦʝ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʨʝʰʝʥʠʠ, 
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ʧʦʢʘʟʘʥʥʦʤ ʥʘ ʨʠʩʫʥʢʝ 15, ʚʳʧʦʣʥʷʝʪʩʷ ʥʘʙʣʶʜʘʪʝʣʝʤ ʥʘʯʘʣʴʥʦʛʦ ʋʇʈ ʥʝʧʦʜʚʠʞʥʦʡ ʉʄ ʧʨʠ 

ʥʘʨʘʩʪʘʥʠʠ ʪʦʢʘ ʚʦʟʙʫʞʜʝʥʠʷ fi  ʦʪ ʥʫʣʝʚʦʛʦ ʟʥʘʯʝʥʠʷ ʜʦ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ frefi  ʠʟ ʪʨʸʭʬʘʟʥʳʭ 

ʢʦʦʨʜʠʥʘʪ ʚʝʢʪʦʨʘ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ 1U , ʚ ʢʦʪʦʨʦʤ ʚ ʦʩʥʦʚʥʦʤ ʧʨʠʩʫʪʩʪʚʫʝʪ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʘʷ ʕɼʉ ʩʪʘʪʦʨʘ mtfE . ʇʦʵʪʦʤʫ ʥʘʯʘʣʴʥʦʝ ʋʇʈ 
ʅ0Q  ʥʝʧʦʜʚʠʞʥʦʡ ʉʄ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ (99) ʠ (104) ʩ ʫʯʸʪʦʤ (7), (11) ʠ (12): 

 ʅ0 1 1arctg 2( ) 2u ub aQ = +p, (251) 

ʛʜʝ 1u a ʠ 1ub ï ʢʦʦʨʜʠʥʘʪʳ ʧʦ ʦʩʷʤ a ʠ b ʚʝʢʪʦʨʘ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ 1U  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ 1-ʡ ʤʝʞʢʦʤʤʫʪʘʮʠʦʥʥʳʡ ʠʥʪʝʨʚʘʣ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʟʘʜʘʥʠʝ ʩʨʝʜʥʝʛʦ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ 0refM  ʤʦʞʝʪ ʙʳʪʴ ʥʫʣʝʚʳʤ, ʤʘʢʩʠʤʘʣʴʥʳʤ ʠʣʠ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʝ 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʧʫʩʢʘ ʉʄ, ʢʦʪʦʨʳʝ ʩʚʷʟʘʥʳ ʩ ʪʦʢʦʦʛʨʘʥʠʯʝʥʠʷʤʠ ʧʦ ʩʪʘʪʦʨʫ ʠ ʦʙʤʦʪʢʝ 

ʚʦʟʙʫʞʜʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʟʘʧʫʩʢʘʝʤʦʛʦ ʤʝʭʘʥʠʟʤʘ ʠ ʠʥʳʤʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ 

ʪʨʝʙʦʚʘʥʠʷʤʠ. ɼʦ ʥʘʯʘʣʘ ʨʘʙʦʪʳ ʋɺ ʠ ɿʀ ʩʪʘʪʦʨ ʉʄ ʙʳʣ ʦʙʝʩʪʦʯʝʥ, ʧʦʵʪʦʤʫ ʥʘʯʘʣʴʥʳʡ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʫʛʦʣ ʦʧʝʨʝʞʝʥʠʷ 0refDb  ʠ ʫʛʦʣ 1uDdʤʦʞʥʦ ʧʨʠʥʷʪʴ ʨʘʚʥʳʤʠ ʥʫʣʶ: 

 0 0refDb =, (252) 

 1 0 0u refDd =, (253) 

ʪʦʛʜʘ ʥʘʯʘʣʴʥʳʡ ʫʛʦʣ ʦʧʝʨʝʞʝʥʠʷ 0refb  ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʠʟ (142) ʩ ʫʯʸʪʦʤ (116), (137), (138), 

(141), (252) ʠ (253): 

 
1_ 0 0 0

0 1_ 0 max

1_

ʝʩʣʠ

ʠʥʘʯʝʝʩʣʠ

ʠʥʘʯʝ

M ref

ref Mmax ref

M Mc

M M

M M
º º

>

ëb =
î

b = b =ì
îbí

. (254) 

ɺʳʙʦʨ ʪʠʨʠʩʪʦʨʥʳʭ ʧʣʝʯ ɿʀ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʠʪʴ ʚ 1-ʡ ʤʝʞʢʦʤʤʫʪʘʮʠʦʥʥʳʡ 

ʠʥʪʝʨʚʘʣ ʧʨʦʚʦʜʠʤʦʩʪʠ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʝʰʝʥʠʝʤ ʥʝʨʘʚʝʥʩʪʚʘ, ʧʦʣʫʯʝʥʥʦʛʦ ʠʟ (132) ʩ ʫʯʸʪʦʤ 

(125) ʠ ʟʘʤʝʥʦʡ ʚʝʢʪʦʨ-ʩʪʨʦʢʠ S ʩʦʩʪʦʷʥʠʡ ʪʠʨʠʩʪʦʨʥʳʭ ʧʣʝʯ ɿʀ ʥʘ ʚʝʢʪʦʨ-ʩʪʨʦʢʫ 0yS  

ʫʧʨʘʚʣʝʥʠʷ ʪʠʨʠʩʪʦʨʥʳʤʠ ʧʣʝʯʘʤʠ ɿʀ ʥʘ 1-ʤ ʤʝʞʢʦʤʤʫʪʘʮʠʦʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʧʨʦʚʦʜʠʤʦʩʪʠ: 

 ( )0 ʅ0 1 0 0 02 3 3ref ref y ref-b ¢Q +d + Ö + p <- b -pS ɛ , (255) 

ʛʜʝ 0yS  ï ʚʝʢʪʦʨ-ʩʪʨʦʢʘ ʧʦʣʫʯʘʝʪʩʷ ʠʟ (249): 

 0 016 021 032 043 054 065y y y y y y yu u u u u uè ø=ê úS , (256) 

ʛʜʝ 016yu , 021yu , 032yu , 043yu , 054yu  ʠ 065yu  ï ʣʦʛʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ ʪʠʨʠʩʪʦʨʥʳʤʠ 

ʧʣʝʯʘʤʠ 1Q ʠ 6Q , 2Q  ʠ 1Q , 3Q  ʠ 2Q , 4Q  ʠ 3Q , 5Q  ʠ 4Q , 6Q  ʠ 5Q  ɿʀ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ 
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1-ʛʦ ʤʝʞʢʦʤʤʫʪʘʮʠʦʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ: 
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, (257) 

ʛʜʝ 01yu , 02yu , 03yu , 04yu , 05yu  ʠ 06yu  ï ʣʦʛʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ ʪʠʨʠʩʪʦʨʥʳʤʠ ʧʣʝʯʘʤʠ 

1Q  , 2Q , 3Q , 4Q , 5Q  ʠ 6Q  ɿʀ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ 1-ʛʦ ʤʝʞʢʦʤʤʫʪʘʮʠʦʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ 

ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ; 

 1 0refd  ï ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʫʛʣʘ ʥʘʛʨʫʟʢʠ ʥʘ 1-ʤ ʤʝʞʢʦʤʤʫʪʘʮʠʦʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʧʨʦʚʦʜʠʤʦʩʪʠ 

ʪʠʨʠʩʪʦʨʦʚ ɿʀ, ʦʧʨʝʜʝʣʷʝʤʦʝ ʢʘʢ: 
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, (258) 

ʛʜʝ 1 0 0ref Mºd , 1 0 maxref Md  ʠ 1 0ref M Mc>d  ï ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʫʛʣʦʚ ʥʘʛʨʫʟʢʠ ʥʘ 1-ʤ ʤʝʞʢʦʤʤʫʪʘʮʠʦʥʥʦʤ 

ʠʥʪʝʨʚʘʣʝ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʟʘʜʘʥʠʷʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʤʦʤʝʥʪʘ 0Mº , maxM  ʠ McM> . ɽʩʣʠ ʠʟʚʝʩʪʥʳ ʧʘʨʘʤʝʪʨʳ ʉʄ, ʪʦ ʫʛʦʣ ʥʘʛʨʫʟʢʠ 1d ʧʨʠ ʝʜʠʥʠʯʥʦʤ 

ʢʦʵʬʬʠʮʠʝʥʪʝ ʤʦʱʥʦʩʪʠ ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʟʘ 1 0 maxref Md  ʠ ʦʧʨʝʜʝʣʠʪʴ ʠʟ ʠʪʝʨʘʮʠʦʥʥʦʛʦ ʨʘʩʯʸʪʘ, 

ʘʣʛʦʨʠʪʤ ʢʦʪʦʨʦʛʦ ʧʨʠʚʝʜʸʥ ʥʘ ʨʠʩʫʥʢʝ 16. 

 

1, 1i-d  ʠ 1, id  ï ʟʥʘʯʝʥʠʷ ʫʛʣʘ ʥʘʛʨʫʟʢʠ 1d ʥʘ 1i-  ʠ i  ʮʠʢʣʘʭ ʨʘʩʯʸʪʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 1refDd  ʠ 

1Dd ï ʟʘʜʘʥʥʘʷ ʠ ʬʘʢʪʠʯʝʩʢʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʨʘʩʯʸʪʘ ʫʛʣʘ ʥʘʛʨʫʟʢʠ 1d 

ʈʠʩʫʥʦʢ 16 ï ɸʣʛʦʨʠʪʤ ʠʪʝʨʘʮʠʦʥʥʦʛʦ ʨʘʩʯʸʪʘ ʫʛʣʘ ʥʘʛʨʫʟʢʠ ʧʨʠ ʝʜʠʥʠʯʥʦʤ ʢʦʵʬʬʠʮʠʝʥʪʝ 

ʤʦʱʥʦʩʪʠ 

ʋʢʘʟʘʥʥʳʡ ʘʣʛʦʨʠʪʤ ʨʘʩʯʸʪʘ ʫʛʦʣ ʥʘʛʨʫʟʢʠ 1d ʦʩʥʦʚʘʥ ʥʘ ʚʳʯʠʩʣʝʥʠʠ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ 

ʅʘʯʘʣʦ

ɿʘʜʘʥʠʝ ʦʰʠʙʢʠ ʨʘʩʯʸʪʘ 1refDd , ʨʘʩʯʸʪ 1i , fdi , mdL , mqL  ʠ 1sL , 

ʧʨʠʩʚʦʝʥʠʝ ʥʘʯʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 1, 1, 1 0i i-d =d = 

1. 1 1 1, 1 1, 1(3 ) (cos( 6 ) cos( 6 ))d i ii i - -=- p p -d - p +d, 1 1 1, 1 1, 1(3 ) (sin( 6 ) sin( 6 ))q i ii i - -=+ p p -d + p +d 

2. 1 1 1 1( )d md d fd s dL i i L iY = + + , 1 1 1( )q mq s dL L iY = + , 1, 1 1atan2( )i q dd = Y Y 

3. 1 1, 1, 1i i-Dd =d -d, 1, 1 1,i i-d =d 

ɺʳʭʦʜ

1 1refDd ¢ Dd? 
ʥʝʪ

ʜʘ

ʇʨʠʩʚʦʝʥʠʝ 1 1,id =d 
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ʩʪʘʪʦʨʘ ʙʝʟ ʫʯʸʪʘ ʜʝʤʧʬʝʨʥʳʭ ʦʙʤʦʪʦʢ ʥʘ ʦʩʥʦʚʝ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʪʦʢʘ ʩʪʘʪʦʨʘ ʧʦ ʧʨʦʜʦʣʴʥʦʡ 

ʠ ʧʦʧʝʨʝʯʥʦʡ ʦʩʷʤ ʢʦʤʧʣʝʢʩʥʦʡ ʧʣʦʩʢʦʩʪʠ ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ dq  ʥʘ ʤʝʞʢʦʤʤʫʪʘʮʠʦʥʥʦʤ 

ʠʥʪʝʨʚʘʣʝ ʧʨʦʚʦʜʠʤʦʩʪʠ. ɼʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʨʘʩʯʸʪʘ ʤʦʞʥʦ ʫʯʝʩʪʴ ʥʘʩʳʱʝʥʠʝ ʩʪʘʣʠ ʉʄ, 

ʚʣʠʷʶʱʝʝ ʥʘ ʝʸ ʤʘʛʥʠʪʥʳʡ ʧʦʪʦʢ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʨʘʩʯʸʪ mdL  ʠ mqL  ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʦʜʠʥ ʨʘʟ ʧʝʨʝʜ ʠʪʝʨʘʮʠʦʥʥʳʤ ʮʠʢʣʦʤ ʨʘʩʯʸʪʘ ʠʣʠ ʢʘʞʜʳʡ ʮʠʢʣ ʨʘʩʯʸʪʘ. ɺ [95] ʧʨʠʚʝʜʝʥʦ 

ʠʟʤʝʥʝʥʠʝ ʫʛʣʘ ʥʘʛʨʫʟʢʠ ʦʪ ʘʤʧʣʠʪʫʜʳ ʪʦʢʘ ʩʪʘʪʦʨʘ ʧʨʠ ʨʘʟʥʳʭ ʟʥʘʯʝʥʠʷʭ ʧʦʪʦʢʦʩʮʝʧʣʝʥʠʷ 

ʩʪʘʪʦʨʘ ʠ ʝʜʠʥʠʯʥʦʤ ʢʦʵʬʬʠʮʠʝʥʪʝ ʤʦʱʥʦʩʪʠ, ʧʦʵʪʦʤʫ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʚʳʨʘʞʝʥʠʝ 

1 0 maxref Md  ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʨʘʚʥʳʤ 6p  ʠʣʠ 12p  ʜʣʷ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ, ʧʫʩʢʦʚʘʷ ʤʦʱʥʦʩʪʴ 

ʢʦʪʦʨʦʡ ʧʨʝʚʳʰʘʝʪ ʠʣʠ ʩʦʠʟʤʝʨʠʤʘ ʩ ʥʦʤʠʥʘʣʴʥʦʡ ʤʦʱʥʦʩʪʴʶ ʉʄ, ʘ ʝʩʣʠ ʧʫʩʢʦʚʘʷ ʤʦʱʥʦʩʪʴ 

ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ ʥʦʤʠʥʘʣʴʥʦʡ ʤʦʱʥʦʩʪʠ ʉʄ, ʪʦ ʚʳʨʘʞʝʥʠʝ 1 0 maxref Md  ʤʦʞʥʦ 

ʧʨʠʥʷʪʴ ʨʘʚʥʳʤ 0 . 

ʅʝʨʘʚʝʥʩʪʚʦ (255) ʤʦʞʥʦ ʧʨʝʦʙʨʘʟʦʚʘʪʴ ʢ ʚʠʜʫ: 

 ʅ0 1 0 0 00 2 3 3ref y ref¢Q +d + Ö + p +b <pS ɛ . (259) 

ʇʨʠ ʨʝʰʝʥʠʠ ʣʶʙʦʛʦ ʠʟ ʥʝʨʘʚʝʥʩʪʚ (255) ʠʣʠ (259) ʪʦʣʴʢʦ ʦʜʠʥ ʠʟ 6 ʩʪʦʣʙʮʦʚ 

ʚʝʢʪʦʨ-ʩʪʨʦʢʠ 0yS  ʙʫʜʝʪ ʠʤʝʪʴ ʥʝʥʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ, ʪʦʛʜʘ ʩ ʫʯʸʪʦʤ (256) ʠ (257) ʧʦʣʫʯʘʝʤ 

ʟʥʘʯʝʥʠʷ ʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ 01yu , 02yu , 03yu , 04yu , 05yu  ʠ 06yu  ʪʠʨʠʩʪʦʨʥʳʤʠ 

ʧʣʝʯʘʤʠ 1Q , 2Q , 3Q , 4Q , 5Q , 6Q  ɿʀ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʛʣʘʩʥʦ (248) ʬʦʨʤʠʨʫʝʪʩʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ 0yu : 

 
0 01 02 03 04 05 06

T

y y y y y y yu u u u u u uè ø=ê ú, (260) 

ʧʨʠʯʸʤ ʥʝʥʫʣʝʚʳʝ ʟʥʘʯʝʥʠʷ ʧʨʠʤʫʪ ʪʦʣʴʢʦ ʜʚʘ ʨʷʜʦʤ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʩʠʛʥʘʣʘ, ʧʦʟʚʦʣʷʶʱʠʭ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʦʛʣʘʩʥʦ (257) ʦʜʠʥ ʠʟ ʰʝʩʪʠ ʩʠʛʥʘʣʦʚ 016yu , 021yu , 032yu , 043yu , 054yu  ʠ 065yu  

ʪʠʨʠʩʪʦʨʥʳʤʠ ʧʣʝʯʘʤʠ 1Q ʠ 6Q , 2Q  ʠ 1Q , 3Q  ʠ 2Q , 4Q  ʠ 3Q , 5Q  ʠ 4Q , 6Q  ʠ 5Q  

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʫʜʝʪ ʦʧʨʝʜʝʣʥy ʫʛʦʣ 0m: 

 0 0 0 2ym = Ö =u -pS ɛ . (261) 

ʅʝʨʘʚʝʥʩʪʚʦ (259) ʩʚʦʜʠʪʩʷ ʢ ʥʝʨʘʚʝʥʩʪʚʫ: 

 ʀʅ00 3¢DQ <p, (262) 

ʛʜʝ ʀʅ0DQ  ï ʥʘʯʘʣʴʥʳʡ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʥʝʧʦʜʚʠʞʥʦʛʦ ʀɼʇʈ ʀʅ0DQ , ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʨʘʟʥʠʮʫ 

ʤʝʞʜʫ ʋʇʈ ʥʝʧʦʜʚʠʞʥʦʡ ʉʄ ʅ0Q  ʠ ʫʛʣʦʚʳʤ ʧʦʣʦʞʝʥʠʝʤ ʀʅ0Q  ʚʝʢʪʦʨʘ ʪʦʢʘ ʩʪʘʪʦʨʘ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʫʛʣʫ ʦʧʝʨʝʞʝʥʠʷ 0refb : 

 ʀʅ0 ʅ0 ʀʅ0DQ =Q -Q. (263) 
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ʋʛʣʦʚʦʝ ʧʦʣʦʞʝʥʠʝ 
ʀʅ0Q  ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ (132) ʩ ʫʯʸʪʦʤ (125), (256) ʠ ʧʦʩʣʝ ʨʝʰʝʥʠʷ 

ʣʶʙʦʛʦ ʠʟ ʥʝʨʘʚʝʥʩʪʚ (255), (259): 

 ( )ʀʅ0 0 1 0 02 3ref refQ =- b +d +m + p. (264) 

ʇʨʠ ʚʳʙʨʘʥʥʦʡ ʧʘʨʝ ʪʠʨʠʩʪʦʨʥʳʭ ʧʣʝʯ ɿʀ 1-ʛʦ ʤʝʞʢʦʤʤʫʪʘʮʠʦʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ 

ʧʨʦʚʦʜʠʤʦʩʪʠ ʧʦ (259), (263) ʩ ʫʯʸʪʦʤ (264) ʠ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʧʦ 

(132) ʠʣʠ (236) ʟʥʘʯʝʥʠʝ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʨʦʪʦʨʘ ʥʘ 1-ʤ ʤʝʞʢʦʤʤʫʪʘʮʠʦʥʥʦʤ ʠʥʪʝʨʚʘʣʝ 

ʧʨʦʚʦʜʠʤʦʩʪʠ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ: 

 1 ʀʅ03DQ =p -DQ. (265) 

ɺʳʨʘʞʝʥʠʝ (265) ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ ʩ ɼʇʈ: 

- ʩʦʛʣʘʩʥʦ ʠʪʝʨʘʮʠʦʥʥʦʤʫ ʨʘʩʯʸʪʫ ʫʛʣʘ ʥʘʛʨʫʟʢʠ ʉʄ ʪʠʧʘ ɼʉ101-6 ʧʨʠ ʝʜʠʥʠʯʥʦʤ 

ʢʦʵʬʬʠʮʠʝʥʪʝ ʤʦʱʥʦʩʪʠ, ʙʝʟ ʫʯʸʪʘ ʥʘʩʳʱʝʥʠʷ ʤʘʛʥʠʪʥʦʛʦ ʧʦʪʦʢʘ ʥʘʤʘʛʥʠʯʠʚʘʥʠʷ ʠ ʟʘʜʘʥʠʷ 

ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʪʦʢʘ ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 4 ʚʝʣʠʯʠʥʘ ʫʛʣʘ ʥʘʛʨʫʟʢʠ 1d ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 14,74  ̄

- ʥʘʯʘʣʴʥʳʡ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʥʝʧʦʜʚʠʞʥʦʛʦ ʀɼʇʈ ʀʅ0DQ  ʧʨʠ ʥʘʯʘʣʴʥʦʤ ʋʇʈ ʥʝʧʦʜʚʠʞʥʦʡ 

ʉʄ, ʨʘʚʥʦʤ 3p  ʩʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 4, ʧʦʣʫʯʘʝʪʩʷ ʠʟ (263) ʩ ʫʯʸʪʦʤ (264) ʠ ʨʘʚʝʥ ʚʳʯʠʩʣʝʥʥʦʤʫ 

ʫʛʣʫ ʥʘʛʨʫʟʢʠ 1d; 

- ʩʫʤʤʘ ʟʥʘʯʝʥʠʡ ʥʘʯʘʣʴʥʦʛʦ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʥʝʧʦʜʚʠʞʥʦʛʦ ʀɼʇʈ ʀʅ0DQ  ʠ ʫʛʣʘ ʧʦʚʦʨʦʪʘ 

ʨʦʪʦʨʘ ʉʄ ʥʘ 1-ʤ ʤʝʞʢʦʤʤʫʪʘʮʠʦʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʧʨʦʚʦʜʠʤʦʩʪʠ, ʧʦʣʫʯʝʥʥʦʤ ʠʟ ʨʠʩʫʥʢʦʚ 7, 9, 

11 ʠ 13, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 3p . 

ʇʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʯʘʣʴʥʦʛʦ ʋʇʈ ʅ0Q  ʥʝʧʦʜʚʠʞʥʦʡ ʉʄ ʠ ʥʘʯʘʣʴʥʳʭ 

ʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʪʠʨʠʩʪʦʨʥʳʤʠ ʧʣʝʯʘʤʠ ɿʀ 0yu  ʬʦʨʤʠʨʫʝʪʩʷ ʠʤʧʫʣʴʩʥʳʡ 

ʩʠʛʥʘʣ 0ʅsetQ , ʧʦ ʢʦʪʦʨʦʤʫ ʧʨʦʠʟʚʦʜʠʪʩʷ ʫʩʪʘʥʦʚʢʘ ʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ 

ʪʠʨʠʩʪʦʨʘʤʠ ɿʀ yu  ʦʪ ʥʫʣʝʚʳʭ ʟʥʘʯʝʥʠʡ ʥʘ ʟʥʘʯʝʥʠʷ ʩʠʛʥʘʣʦʚ 0yu . ʉʠʛʥʘʣ 0ʅsetQ  ʧʝʨʝʚʦʜʠʪ ʉʋ 

ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ ʚ ʵʪʘʧ ʪʨʦʛʘʥʠʷ ʥʝʧʦʜʚʠʞʥʦʡ ʉʄ ʠ ʝʸ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʛʦʥʘ. ʉ ʵʪʦʛʦ ʤʦʤʝʥʪʘ 

ʚʨʝʤʝʥʠ ʥʘʯʠʥʘʶʪ ʨʘʙʦʪʘʪʴ ʉʋ ʋɺ ʠ ɿʀ, ʬʦʨʤʠʨʫʷ ʩʠʛʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ cmd

recU  ʠ cmd

invU  

ʪʠʨʠʩʪʦʨʥʳʤʠ ʧʣʝʯʘʤʠ ʋɺ ʠ ɿʀ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɽʩʪʝʩʪʚʝʥʥʘʷ ʢʦʤʤʫʪʘʮʠʷ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʥʘ ʩʨʝʜʥʠʭ ʠ ʚʳʩʦʢʠʭ ʯʘʩʪʦʪʘʭ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ 

ʉʄ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʸʪ ʕɼʉ ʚʨʘʱʝʥʠʷ ʩʪʘʪʦʨʘ, ʪ.ʝ. ʟʘ ʩʯʸʪ ʨʝʘʢʪʠʚʥʦʡ ʤʦʱʥʦʩʪʠ ʉʄ. ʇʨʠ 

ʧʫʩʢʝ ʉʄ ʠʟ ʥʝʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʦʙʣʘʩʪʠ ʥʫʣʝʚʦʡ ʠ ʥʠʟʢʠʭ ʯʘʩʪʦʪ 

ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʉʄ, ʕɼʉ ʚʨʘʱʝʥʠʷ ʩʪʘʪʦʨʘ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʢʦʤʤʫʪʘʮʠʠ 

ʪʠʨʠʩʪʦʨʦʚ ɿʀ, ʧʦʵʪʦʤʫ ʧʨʠʤʝʥʷʶʪ ʧʨʠʥʫʜʠʪʝʣʴʥʫʶ ʢʦʤʤʫʪʘʮʠʶ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʟʘ ʩʯʸʪ 

ʧʝʨʝʚʦʜʘ ʪʠʨʠʩʪʦʨʦʚ ʋɺ ʚ ʠʥʚʝʨʪʦʨʥʳʡ ʨʝʞʠʤ. ʈʘʙʦʪʫ ʋɺ ʦʧʨʝʜʝʣʷʝʪ ʉʋ ʋɺ ʪʘʢ, ʯʪʦ ʧʨʠ 

ʦʪʩʫʪʩʪʚʠʠ ʩʠʛʥʘʣʘ ʧʝʨʝʚʦʜʘ ʋɺ ʚ ʠʥʚʝʨʪʦʨʥʳʡ ʨʝʞʠʤ maxseta  ʋɺ ʬʦʨʤʠʨʫʝʪ ʟʘʜʘʥʥʦʝ ʟʥʘʯʝʥʠʝ 



83 

drefI  ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʪʦʢʘ di . ɽʩʣʠ ʩʠʛʥʘʣ 
maxseta  ʧʨʠʩʫʪʩʪʚʫʝʪ, ʪʦ ʋɺ ʧʝʨʝʚʦʜʠʪʩʷ ʚ 

ʠʥʚʝʨʪʦʨʥʳʡ ʨʝʞʠʤ ʠ ʚʳʧʨʷʤʣʝʥʥʳʡ ʪʦʢ di  ʧʨʝʢʨʘʱʘʝʪʩʷ, ʧʨʠ ʵʪʦʤ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʟʘʧʠʨʘʶʱʠʭ ʩʚʦʡʩʪʚ ʪʠʨʠʩʪʦʨʦʚ ɿʀ. ʉʠʛʥʘʣ maxseta  ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʠ 

ʠʟʤʝʥʝʥʠʠ ʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʪʠʨʠʩʪʦʨʘʤʠ ɿʀ yu , ʢʨʦʤʝ 1-ʛʦ ʚʢʣʶʯʝʥʠʷ 

ʪʠʨʠʩʪʦʨʦʚ ɿʀ, ʚʳʧʦʣʥʷʝʤʦʛʦ ʧʦ ʩʠʛʥʘʣʘʤ 0ʅsetQ  ʠ 0yu , ʩʙʨʘʩʳʚʘʝʪʩʷ ʧʦʩʣʝ ʧʨʝʢʨʘʱʝʥʠʷ 

ʧʨʦʪʝʢʘʥʠʷ ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʪʦʢʘ di  ʩ ʢʦʥʪʨʦʣʝʤ ʪʦʢʘ ʩʪʘʪʦʨʘ 1I  ʠ ʦʪʩʯʸʪʘ ʚʳʜʝʨʞʢʠ ʚʨʝʤʝʥʠ, 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʘʧʠʨʘʶʱʠʭ ʩʚʦʡʩʪʚ ʪʠʨʠʩʪʦʨʦʚ ɿʀ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʚʘʨʠʘʥʪʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʘ maxseta  ʧʦʢʘʟʘʥʦ ʥʠʞʝ: 
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, (266) 

ʛʜʝ ,max oldseta  ï ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ maxseta  ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʮʠʢʣʝ ʚʳʯʠʩʣʝʥʠʡ ʉʋ; 

 ychangeu  ï ʣʦʛʠʯʝʩʢʠʡ ʩʠʛʥʘʣ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʡ ʦʙ ʠʟʤʝʥʝʥʠʠ ʚ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

ʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʪʠʨʠʩʪʦʨʘʤʠ ɿʀ yu , ʬʦʨʤʠʨʫʝʤʳʡ ʢʘʢ: 
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, (267) 

ʛʜʝ ()edgeP x  ï ʬʫʥʢʮʠʷ ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʬʨʦʥʪʘ ʣʦʛʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ x , ʪ.ʝ. ʝʛʦ 

ʧʝʨʝʭʦʜʘ ʠʟ ʥʫʣʝʚʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʝʜʠʥʠʯʥʦʝ: 

 () ( )oldedgeP x x x x= Ö Ä , (268) 

ʛʜʝ Ä ï ʣʦʛʠʯʝʩʢʘʷ ʦʧʝʨʘʮʠʷ çʠʩʢʣʶʯʘʶʱʝʛʦ ʀʃʀè; 

 oldx  ï ʟʥʘʯʝʥʠʝ ʣʦʛʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ x  ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʮʠʢʣʝ ʚʳʯʠʩʣʝʥʠʡ ʉʋ; 

 0sas , 0sbs  ʠ 0scs  ï ʣʦʛʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ ʥʝʧʨʦʚʦʜʷʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʬʘʟ a , b  ʠ c  ɿʀ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

 ( )yu k  ï ʦʧʝʨʘʮʠʷ ʚʳʙʦʨʘ k -ʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʣʦʛʠʯʝʩʢʠʭ 

ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʪʠʨʠʩʪʦʨʘʤʠ ɿʀ. 

ɺ ʬʦʨʤʫʣʝ (266) ʝʩʪʴ ʵʣʝʤʝʥʪ ʧʘʤʷʪʠ, ʦʧʠʩʳʚʘʝʤʳʡ ʩʠʛʥʘʣʦʤ ,max oldseta . ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠ 

ʨʘʩʩʤʦʪʨʝʥʠʠ ʬʦʨʤʫʣ, ʚ ʢʦʪʦʨʳʭ, ʢʘʢ ʠ ʚ ʬʦʨʤʫʣʝ (266), ʝʩʪʴ ʵʣʝʤʝʥʪʳ ʧʘʤʷʪʠ, ʙʫʜʝʤ ʩʯʠʪʘʪʴ, 

ʯʪʦ ʦʥʠ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʥʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ, ʜʦ ʥʘʯʘʣʘ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ, ʢʦʪʦʨʦʝ ʙʫʜʝʪ 

ʥʘʯʠʥʘʪʴʩʷ ʩ ʤʦʤʝʥʪʘ ʥʘʯʘʣʘ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʯʘʣʴʥʦʛʦ ʋʇʈ ʥʝʧʦʜʚʠʞʥʦʡ ʉʄ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʚʘʨʠʘʥʪʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʣʦʛʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ 0sns  
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ʥʝʧʨʦʚʦʜʷʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʬʘʟʳ n  ɿʀ, ʛʜʝ n  ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ a , b  ʠ c , ʤʦʞʝʪ ʙʳʪʴ 

ʩʣʝʜʫʶʱʠʤ: 

 ( )0 0
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, (269) 

 0sntD  ï ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ ʥʘʭʦʞʜʝʥʠʷ ʤʦʜʫʣʷ ʪʦʢʘ ʬʘʟʳ n  ɿʀ ʥʠʞʝ ʟʥʘʯʝʥʠʷ 0s refi : 
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ʛʜʝ sni  ï ʤʛʥʦʚʝʥʥʳʡ ʪʦʢ ʬʘʟʳ n  ɿʀ; 

 0s reftD  ï ʟʘʜʘʥʥʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʥʘʭʦʞʜʝʥʠʷ ʪʦʢʘ ʚ ʦʙʣʘʩʪʠ ʟʥʘʯʝʥʠʡ 0 0[ ; ]s ref s refi i- + , 

ʫʯʠʪʳʚʘʶʱʘʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʟʘʧʠʨʘʶʱʠʭ ʩʚʦʡʩʪʚ ʪʠʨʠʩʪʦʨʦʚ ʬʘʟʳ n  ɿʀ. 

ʇʨʠ ʨʘʟʛʦʥʝ ʉʄ ʚ ʠʤʧʫʣʴʩʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ ʠʟʤʝʥʝʥʠʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʪʠʨʠʩʪʦʨʘʤʠ ɿʀ yu  ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʣʦʛʠʯʝʩʢʠʤ ʩʠʛʥʘʣʦʤ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ FCu , ʢʦʪʦʨʳʡ ʬʦʨʤʠʨʫʝʪʩʷ 

ʣʦʛʠʯʝʩʢʠʤ ʩʠʛʥʘʣʦʤ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʦʪ ʀɼʇʈ ʀu  ʠʣʠ ʣʦʛʠʯʝʩʢʠʤ 

ʩʠʛʥʘʣʦʤ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʦʪ ʥʘʙʣʶʜʘʪʝʣʷ ʅu , ʪ.ʝ.: 

 ʀ ʅFCu u u= + . (271) 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʤʝʥʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ 

ʪʠʨʠʩʪʦʨʘʤʠ ɿʀ yu  ʦʧʠʩʳʚʘʝʪʩʷ ʬʦʨʤʫʣʦʡ: 
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ʛʜʝ ,y oldu  ï ʟʥʘʯʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʘ ʫʧʨʘʚʣʝʥʠʷ ʪʠʨʠʩʪʦʨʘʤʠ ɿʀ yu  ʥʘ 

ʧʨʝʜʳʜʫʱʝʤ ʮʠʢʣʝ ʚʳʯʠʩʣʝʥʠʡ ʉʋ; 

 ( )cshiftRX  ï ʬʫʥʢʮʠʷ ʮʠʢʣʠʯʝʩʢʦʛʦ ʩʜʚʠʛʘ ʚʧʨʘʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ X : 

 [ ] [ ]1 2 1 1 2 1( ) ( , ,..., , ) , ,..., ,n n n n ncshiftR cshiftR x x x x x x x x- - -= =X , (273) 

ʛʜʝ 1x , 2x , é, 2nx - , 1nx - , nx  ï ʵʣʝʤʝʥʪʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ X  ʨʘʟʤʝʨʦʤ n. ʈʝʘʣʠʟʘʮʠʷ (272) 

ʚʳʧʦʣʥʝʥʘ ʚ ʙʣʦʢʝ ʣʦʛʠʢʠ. 

ɺ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʥʘʯʘʣʴʥʳʭ ʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ 0yu  ʪʠʨʠʩʪʦʨʥʳʤʠ 

ʧʣʝʯʘʤʠ ɿʀ ʪʦʣʴʢʦ ʜʚʘ ʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʘ ʠʟ ʰʝʩʪʠ ʩʠʛʥʘʣʦʚ 01yu , 02yu , 03yu , 04yu , 05yu  ʠ 06yu  

ʙʫʜʫʪ ʥʝʥʫʣʝʚʳʤʠ ʠ ʩʬʦʨʤʠʨʫʶʪ ʪʦʣʴʢʦ ʦʜʠʥ ʠʟ ʰʝʩʪʠ ʚʦʟʤʦʞʥʳʭ ʩʠʛʥʘʣʦʚ 016yu , 021yu , 032yu , 
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043yu , 054yu  ʠ 065yu , ʧʦʵʪʦʤʫ ʮʠʢʣʠʯʝʩʢʠʡ ʩʜʚʠʛ ʚʧʨʘʚʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ 

ʫʧʨʘʚʣʝʥʠʷ yu  ʪʠʨʠʩʪʦʨʥʳʤʠ ʧʣʝʯʘʤʠ ɿʀ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʥʝʥʫʣʝʚʳʝ ʟʥʘʯʝʥʠʷ ʙʫʜʫʪ 

ʮʠʢʣʠʯʝʩʢʠ ʩʜʚʠʥʫʪʳ ʚʧʨʘʚʦ. ʀʟʤʝʥʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ 

yu  ʬʦʨʤʠʨʫʝʪ ʩʠʛʥʘʣ ʧʝʨʝʚʦʜʘ ʋɺ ʚ ʠʥʚʝʨʪʦʨʥʳʡ ʨʝʞʠʤ maxseta  ʠ ʠʟʤʝʥʷʝʪ ʩʠʛʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ 

ʪʠʨʠʩʪʦʨʥʳʤʠ ʧʣʝʯʘʤʠ cmd

recU . ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʩʭʦʜʠʪ ʦʯʝʨʝʜʥʘʷ ʧʨʠʥʫʜʠʪʝʣʴʥʘʷ ʢʦʤʤʫʪʘʮʠʷ 

ʪʠʨʠʩʪʦʨʦʚ ɿʀ, ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʢʦʪʦʨʦʡ ʪʦʣʴʢʦ ʜʚʘ ʧʣʝʯʘ ʪʠʨʠʩʪʦʨʥʦʛʦ ʤʦʩʪʘ ɿʀ ʧʨʦʚʦʜʷʪ 

ʚʳʧʨʷʤʣʝʥʥʳʡ ʪʦʢ di : ʦʜʠʥ ï ʚ ʢʘʪʦʜʥʦʡ ʛʨʫʧʧʝ ʦʜʥʦʡ ʬʘʟʳ ʪʠʨʠʩʪʦʨʥʦʛʦ ʤʦʩʪʘ ɿʀ, ʜʨʫʛʦʡ ï ʚ 

ʘʥʦʜʥʦʡ ʛʨʫʧʧʝ ʜʨʫʛʦʡ ʬʘʟʳ ʪʠʨʠʩʪʦʨʥʦʛʦ ʤʦʩʪʘ ɿʀ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʤʝʥʝʥʠʝ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ yu  ʪʠʨʠʩʪʦʨʥʳʤʠ ʧʣʝʯʘʤʠ ɿʀ ʧʨʠʚʦʜʠʪ ʢ 

ʪʦʤʫ, ʯʪʦ ʚʝʢʪʦʨ ʪʦʢʘ ʩʪʘʪʦʨʘ 1I  ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʝʜʳʜʫʱʝʤʫ ʝʛʦ ʩʦʩʪʦʷʥʠʶ ʦʪʣʠʯʘʝʪʩʷ ʥʘ 3p  

ʧʦ ʥʘʧʨʘʚʣʝʥʠ ʁʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʉʄ. 

ʉʠʛʥʘʣ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʀu  ʬʦʨʤʠʨʫʝʪʩʷ ʀɼʇʈ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʤ ʩʢʘʣʷʨʥʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʦʛʦ ʧʦʣʫʯʘʝʪʩʷ ʠʟ (1) ʠ (2). ɺ ʩʚʷʟʠ ʩ 

ʪʝʤ, ʯʪʦ ʤʝʞʜʫ ʧʨʠʥʫʜʠʪʝʣʴʥʳʤʠ ʢʦʤʤʫʪʘʮʠʷʤʠ ʨʦʪʦʨ ʜʦʣʞʝʥ ʧʦʚʝʨʥʫʪʴʩʷ ʥʘ ʫʛʦʣ 3p , ʪʦ 

ʜʦʩʪʘʪʦʯʥʦ ʧʨʠ ʩʢʘʣʷʨʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʦʧʨʝʜʝʣʷʪʴ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʀɼʇʈ ʀDQ ʩ ʤʦʤʝʥʪʘ 

ʧʦʩʣʝʜʥʝʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ, ʢʦʪʦʨʦʝ ʧʦʣʫʯʘʝʪʩʷ ʠʟ (1): 

 
ʀ

ʀ ʀ0 ʀ

0

t

dt

D

DQ =DQ + wñ , (274) 

ʛʜʝ ʀ0DQ  ï ʥʘʯʘʣʴʥʳʡ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʀɼʇʈ: 

 
ʀʅ0 ʅ0

ʀ0

ʀ0,

, ʝʩʣʠ 1
0, ʠʥʘʯeʝʩʣʠ ( ) 1

, ʠʥʘʯʝ
max

old

set
edgeP set

ëDQ Q =
î

DQ = a =ì
îDQí

, (275) 

ʛʜʝ ʀ0,oldDQ  ï ʥʘʯʘʣʴʥʳʡ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʀɼʇʈ ʀ0DQ  ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʮʠʢʣʝ ʚʳʯʠʩʣʝʥʠʡ ʉʋ. 

ʉʠʛʥʘʣ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʦʪ ʀɼʇʈ ʀu  ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʠ 

ʜʦʩʪʠʞʝʥʠʠ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʨʦʪʦʨʘ ʀDQ ʟʥʘʯʝʥʠʷ 3p : 

 { ʀ
ʀ

1, ʝʩʣʠ 3
0, ʠʥʘʯʝ

u
DQ ²p

= . (276) 

ʉʠʥʭʨʦʥʠʟʘʮʠʷ ʨʘʙʦʪʳ ʀɼʇʈ ʩ ʋʇʈ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʩʠʛʥʘʣʘʤ 0ʅsetQ  ʠ maxseta  

ʩʦʛʣʘʩʥʦ (275) ʠ (263) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʩʠʛʥʘʣ maxseta  ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʠ 

ʠʟʤʝʥʝʥʠʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ yu  ʪʠʨʠʩʪʦʨʥʳʤʠ ʧʣʝʯʘʤʠ ɿʀ, 

ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʙʳʪʴ ʠʟʤʝʥʝʥʘ ʩʠʛʥʘʣʦʤ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʦʪ 
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ʥʘʙʣʶʜʘʪʝʣʷ 
ʅu , ʦʪʥʦʩʷʱʠʡʩʷ ʢ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦ ʋʇʈ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʝʩʣʠ ʧʦ ʢʘʢʠʤ-ʣʠʙʦ 

ʧʨʠʯʠʥʘʤ ʩʠʛʥʘʣ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʦʪ ʥʘʙʣʶʜʘʪʝʣʷ ʅu  ʥʝ 

ʩʬʦʨʤʠʨʫʝʪʩʷ, ʪʦ ʠʟʤʝʥʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ yu  

ʪʠʨʠʩʪʦʨʥʳʤʠ ʧʣʝʯʘʤʠ ɿʀ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʧʦ ʩʠʛʥʘʣʫ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ 

ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʦʪ ʀɼʇʈ ʀu . ʀʟʤʝʥʝʥʠʝ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʀɼʇʈ ʀDQ ʤʝʞʜʫ ʧʨʠʥʫʜʠʪʝʣʴʥʳʤʠ 

ʢʦʤʤʫʪʘʮʠʷʤʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʥʝ ʟʘʚʠʩʠʪ ʦʪ ʩʠʛʥʘʣʦʚ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʟʘʜʘʚʘʝʤʳʤʠ ʚʝʣʠʯʠʥʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʨʘʥʷʶʪʩʷ ʚʦʟʤʦʞʥʳʝ ʥʘʨʫʰʝʥʠʷ ʧʝʨʠʦʜʠʯʥʦʩʪʠ 

ʢʦʤʤʫʪʘʮʠʡ ʪʠʨʠʩʪʦʨʦʚ ɿʀ, ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʦʟʥʠʢʘʶʪ ʚ ʧʫʩʢʦʚʦʡ ʧʝʨʠʦʜ, ʚʳʟʳʚʘʷ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʦʧʝʨʘʪʠʚʥʳʭ ʜʝʡʩʪʚʠʡ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʧʫʩʢʘ ʉʄ. 

ʅʘʙʣʶʜʘʪʝʣʴ ʋʇʈ ʦʧʨʝʜʝʣʷʝʪ ʩʠʛʥʘʣʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʋʇʈ Q ʠ ʫʛʣʦʤ ʥʘʛʨʫʟʢʠ 1d, ʠʟ 

ʥʘʧʨʷʞʝʥʠ ̫ʩʪʘʪʦʨʘ 1U  ʩ ʫʯʸʪʦʤ ʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʪʠʨʠʩʪʦʨʘʤʠ ɿʀ yu  ʠ ʋɺ yrecu  , 

ʚʨʝʤʝʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʀtD  ʠ ʪʦʢʘ ʩʪʘʪʦʨʘ 1I , ʠ ʬʦʨʤʠʨʫʝʪ ʩʠʛʥʘʣ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ 

ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʦʪ ʥʘʙʣʶʜʘʪʝʣʷ ʅu . ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ ʧʦ ʋʇʈ. 

ʅʘ ʨʠʩʫʥʢʝ 17 ʧʨʠʚʝʜʝʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʚʘʨʠʘʥʪʘ ʨʝʘʣʠʟʘʮʠʠ ʥʘʙʣʶʜʘʪʝʣʷ ʋʇʈ [65]. 

 
ʌ ï ʬʠʣʴʪʨ; ɹɺʆʅ ï ʙʣʦʢ ʚʳʙʦʨʘ ʥʘʧʨʷʞʝʥʠʷ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʩʪʘʪʦʨʘ ʉʄ; ɹʂʆʅ ï ʙʣʦʢ 

ʢʦʥʪʨʦʣʷ ʥʘʧʨʷʞʝʥʠʷ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʩʪʘʪʦʨʘ ʉʄ; ɹɺʋʇ ʠ ɹɺʉ ï ʙʣʦʢʠ ʚʳʯʠʩʣʝʥʠʷ ʫʛʣʘ 

ʧʦʚʦʨʦʪʘ ʨʦʪʦʨʘ ʠ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʉʄ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʅʆ1 ʠ 

ʅʆ2 ï ʥʫʣʴ-ʦʨʛʘʥʳ; & ï ʙʣʦʢ ʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ çʀè; 1 fU  ï ʦʪʬʠʣʴʪʨʦʚʘʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 

ʩʪʘʪʦʨʘ 1U ; 00sfu  ï ʦʪʬʠʣʴʪʨʦʚʘʥʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʩʪʘʪʦʨʘ; refDQb  ï ʟʘʜʘʥʠʝ 

ʫʛʣʘ ʦʧʝʨʝʞʝʥʠʷ ɿʀ ʜʣʷ ʨʘʩʯʸʪʘ 00sT ; uDQ ʠ uQ ï ʩʠʛʥʘʣʳ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ 

ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʧʦ ʫʛʣʫ ʧʦʚʦʨʦʪʘ ʨʦʪʦʨʘ 00sDQ  ʠ ʬʘʟʝ ʥʘʧʨʷʞʝʥʠʷ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʩʪʘʪʦʨʘ 

00sQ  ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʅw  ï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʥʘʙʣʶʜʘʪʝʣʷ 

ʈʠʩʫʥʦʢ 17 ï ʉʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʚʘʨʠʘʥʪʘ ʨʝʘʣʠʟʘʮʠʠ ʥʘʙʣʶʜʘʪʝʣʷ ʋʇʈ 

ʆʙʨʘʙʦʪʢʘ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ 1U  ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʚʝʩʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʭ ʕɼʉ ʩʪʘʪʦʨʘ 

1stE  ʠ 1mtE  ʚʳʧʦʣʥʷʝʪʩʷ ʬʠʣʴʪʨʦʤ, ʚʘʨʠʘʥʪ ʨʝʘʣʠʟʘʮʠʠ ʢʦʪʦʨʦʛʦ ʙʫʜʝʪ ʨʘʩʩʤʦʪʨʝʥ ʚ ʩʣʝʜʫʶʱʝʤ 

ʧʘʨʘʛʨʘʬʝ. ʆʧʨʝʜʝʣʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʩʪʘʪʦʨʘ 00sfu  ʠʟ ʪʨʸʭʬʘʟʥʳʭ ʢʦʦʨʜʠʥʘʪ 

ʚʝʢʪʦʨʘ ʦʪʬʠʣʴʪʨʦʚʘʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ 1 fU  ʚʳʧʦʣʥʷʝʪʩʷ ʩʦʛʣʘʩʥʦ (152) ʩ ʟʘʤʝʥʦʡ 
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ʚʝʢʪʦʨ-ʩʪʨʦʢʠ S ʥʘ ʚʝʢʪʦʨ-ʩʪʨʦʢʫ yS : 

 00 00sf y s fu = ÖS U , (277) 

ʛʜʝ 00s fU  ï ʚʝʢʪʦʨ-ʩʪʦʣʙʝʮ ʦʪʬʠʣʴʪʨʦʚʘʥʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʩʪʘʪʦʨʘ 1 fU , ʘʥʘʣʦʛʠʯʥʳʡ 00sU  ʧʦ 

(151): 

 
00

T

s f scf sbf saf scf sbf safu u u u u uè ø= - - -ê úU , (278) 

ʛʜʝ safu , sbfu  ʠ scfu  ï ʪʨʸʭʬʘʟʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʚʝʢʪʦʨʘ ʦʪʬʠʣʴʪʨʦʚʘʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ 1 fU  ʧʦ 

ʬʘʟʘʤ a , b  ʠ c  ʩʪʘʪʦʨʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʈʝʘʣʠʟʘʮʠʷ (277) ʩ ʫʯʸʪʦʤ (278) ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʙʣʦʢʝ 

ʚʳʙʦʨʘ ʥʘʧʨʷʞʝʥʠʷ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʩʪʘʪʦʨʘ ʉʄ. 

ʉʦʛʣʘʩʥʦ (212) ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʨʦʪʦʨʘ 00sDQ  ʥʘʙʣʶʜʘʪʝʣʷ ʩʨʘʚʥʠʚʘʝʪʩʷ ʩ ʟʘʜʘʥʥʳʤ ʫʛʣʦʤ 

ʧʦʚʦʨʦʪʘ ʨʦʪʦʨʘ refDQ , ʜʠʘʧʘʟʦʥ ʢʦʪʦʨʦʛʦ ʦʧʠʩʳʚʘʝʪʩʷ (206), ʪʦʛʜʘ (214) ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʢʘʢ: 
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ʆʧʨʝʜʝʣʝʥʠʝ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʨʦʪʦʨʘ 00sDQ  ʥʘʙʣʶʜʘʪʝʣʷ ʚʳʧʦʣʥʷʝʪʩʷ ʧʦ (279) ʠ ʨʝʘʣʠʟʦʚʘʥʦ 

ʚ ʙʣʦʢʝ ʚʳʯʠʩʣʝʥʠʷ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʨʦʪʦʨʘ ʉʄ. 

ʌʫʥʢʮʠʷ ʢʦʥʪʨʦʣʷ ʥʘʧʨʷʞʝʥʠʷ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʩʪʘʪʦʨʘ ʉʄ, ʢʦʪʦʨʘʷ ʚʳʧʦʣʥʷʝʪʩʷ 

ʙʣʦʢʦʤ ʢʦʥʪʨʦʣʷ ʥʘʧʨʷʞʝʥʠʷ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʩʪʘʪʦʨʘ ʉʄ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʬʘʟʳ 

00sQ  ʠ ʧʝʨʠʦʜʘ 00sT  ʥʘʧʨʷʞʝʥʠʷ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʩʪʘʪʦʨʘ 00su . ʌʦʨʤʫʣʳ ʨʘʩʯʸʪʘ ʬʘʟʳ 00sQ , 

ʠʥʪʝʛʨʘʪʦʨʘ 00sS  ʠ ʧʝʨʠʦʜʘ 00sT  ʥʘʧʨʷʞʝʥʠʷ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʩʪʘʪʦʨʘ 00su  ʥʝ ʫʯʠʪʳʚʘʶʪ 

ʚʣʠʷʥʠʝ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ, ʧʦʵʪʦʤʫ (215), (216), (217) ʠ (218) ʩ ʫʯʸʪʦʤ 

ʟʘʤʝʥ 00s refQ  ʥʘ 00s refDQQ  ʠ 00su  ʥʘ 00sfu  ʧʨʠʤʫʪ ʚʠʜ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ: 
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ʛʜʝ 00s refDQQ  ï ʟʘʜʘʥʥʘʷ ʬʘʟʘ ʥʘʧʨʷʞʝʥʠʷ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʩʪʘʪʦʨʘ 
00su , ʦʧʨʝʜʝʣʷʝʤʘʷ ʠʟ ʫʛʣʘ 

ʦʧʝʨʝʞʝʥʠʷ ɿʀ refDQb  ʧʦ (213): 

 00 6s ref refDQ DQQ =p -b. (284) 

ɿʘʜʘʥʠʝ ʫʛʣʘ ʦʧʝʨʝʞʝʥʠʷ ɿʀ refDQb  ʚʣʠʷʝʪ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʨʦʪʦʨʘ 00sDQ  

ʥʘʙʣʶʜʘʪʝʣʷ ʠ ʤʦʞʝʪ ʦʪʣʠʯʘʪʴʩʷ ʦʪ ʫʛʣʘ ʦʧʝʨʝʞʝʥʠʷ ɿʀ refb , ʧʦ ʢʦʪʦʨʦʤʫ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʦʧʨʝʜʝʣʝʥʠʝ ʧʦʣʥʦʡ ʬʘʟʳ 
00sQ  ʥʘʧʨʷʞʝʥʠʷ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʩʪʘʪʦʨʘ 

00su . ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʨʘʟʥʳʭ ʫʛʣʘʭ ʦʧʝʨʝʞʝʥʠʷ ʚʳʟʚʘʥʘ ʪʝʤ, ʯʪʦ ʨʘʩʯʸʪ ʧʝʨʠʦʜʘ 
00sT  ʥʘʧʨʷʞʝʥʠʷ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ 

ʩʪʘʪʦʨʘ 00su  ʜʣʷ 00s refDQ , ʨʘʚʥʦʛʦ ʥʫʣʶ, ʥʝʦʩʫʱʝʩʪʚʠʤ, ʘ ʝʩʣʠ ʫʛʦʣ ʦʧʝʨʝʞʝʥʠʷ ɿʀ refb  ʨʘʚʝʥ 

6p  , ʯʪʦ ʦʟʥʘʯʘʝʪ ʥʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ 00s refQ , ʪʦ ʥʝʨʘʚʝʥʩʪʚʦ, ʦʧʠʩʳʚʘʝʤʦʝ (211), ʚʳʨʦʜʠʪʩʷ ʚ 

ʥʝʨʘʚʝʥʩʪʚʦ, ʦʧʠʩʳʚʘʝʤʦʝ (210). ʇʨʠʤʝʤ, ʯʪʦ ʫʛʣʳ ʦʧʝʨʝʞʝʥʠʷ refb  ʠ refDQb  ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʦ 

(236), ʢʦʪʦʨʘʷ ʧʦʣʫʯʝʥʘ ʠʟ ʫʩʣʦʚʠʷ ʟʘʜʘʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ maxM , 

ʪ.ʝ. ʠʟ (116) ʩ ʫʯʸʪʦʤ (138). 

ʃʦʛʠʯʝʩʢʠʡ ʩʠʛʥʘʣ uDQ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʧʦ ʫʛʣʫ ʧʦʚʦʨʦʪʘ 

ʨʦʪʦʨʘ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʫʩʣʦʚʠʷ, ʦʧʠʩʳʚʘʝʤʦʛʦ (212): 

 001, ʝʩʣʠ

0, ʠʥʘʯʝ
s refuDQ

DQ ²DQë
=ì
í

. (285) 

ʃʦʛʠʯʝʩʢʠʡ ʩʠʛʥʘʣ uQ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʧʦ ʬʘʟʝ ʦʙʝʩʪʦʯʝʥʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʬʦʨʤʠʨʫʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʫʩʣʦʚʠʷ, ʦʧʠʩʳʚʘʝʤʦʛʦ (211): 

 00 001, ʝʩʣʠ

0, ʠʥʘʯʝ
s s refuQ
Q ²Që

=ì
í

. (286) 

ʈʝʘʣʠʟʘʮʠʷ (285) ʠʣʠ (286) ʚʳʧʦʣʥʷʝʪʩʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʚʳʯʠʪʘʶʱʝʛʦ ʫʩʪʨʦʡʩʪʚʘ ʠ 

ʥʫʣʴ-ʦʨʛʘʥʘ. 

ʃʦʛʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ʅu  ɿʀ ʦʪ ʥʘʙʣʶʜʘʪʝʣʷ ʝʩʪʴ 

ʨʝʟʫʣʴʪʘʪ ʣʦʛʠʯʝʩʢʦʡ ʦʧʝʨʘʮʠʠ çʀè ʩʠʛʥʘʣʦʚ uDQ ʠ uQ: 

 ʅu u uDQ Q= . (287) 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʛʥʘʣʦʚ uDQ ʠ uQ, ʟʘʚʠʩʷʱʠʭ ʦʪ ʋʇʈ, ʜʘʸʪ ʠʟʙʳʪʦʯʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʋʇʈ, 

ʯʪʦ ʧʦʚʳʰʘʝʪ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʠ ʪʦʯʥʦʩʪʴ ʝʛʦ ʦʧʨʝʜʝʣʝʥʠʷ. ʕʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʥʘʜʸʞʥʦʩʪʴ 

ʚʳʧʦʣʥʝʥʠʷ ʧʫʩʢʘ ʉʄ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʤʝʥʝʥʠʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ 

ʪʠʨʠʩʪʦʨʘʤʠ ɿʀ yu  ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʠʛʥʘʣʦʤ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ FCu , 

ʬʦʨʤʠʨʫʝʤʳʤ ʩʠʛʥʘʣʦʤ ʀu  ʠʣʠ ʩʠʛʥʘʣʦʤ ʅu , ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʠʛʥʘʣʘ maxseta , 
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ʢʦʪʦʨʳʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʙʨʘʩʳʚʘʝʪ ʩʠʛʥʘʣʳ, ʧʦ ʢʦʪʦʨʳʤ ʬʦʨʤʠʨʫʶʪʩʷ ʩʠʛʥʘʣʳ 
ʀu  ʠʣʠ 

ʅu , ʘ 

ʟʥʘʯʠʪ, ʩʙʨʘʩʳʚʘʶʪʩʷ ʩʠʛʥʘʣʳ ʀu , ʅu  ʠ FCu , ʪʝʤ ʩʘʤʳʤ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʮʠʢʣʠʯʥʦʩʪʴ ʜʝʡʩʪʚʠʡ 

ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʋʇʈ. 

ʅʘʯʘʣʴʥʳʡ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʥʝʧʦʜʚʠʞʥʦʛʦ ʀɼʇʈ ʀʅ0DQ  ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (263), ʚ 

ʢʦʪʦʨʦʡ ʫʛʣʦʚʦʝ ʧʦʣʦʞʝʥʠʝ ʀʅ0Q  ʚʝʢʪʦʨʘ ʪʦʢʘ ʩʪʘʪʦʨʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ (264) ʩ ʫʯʸʪʦʤ ʧʨʠʥʷʪʦʛʦ 

ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʫʛʣʘ ʥʘʛʨʫʟʢʠ 1 0refd  ʥʘ 1-ʤ ʤʝʞʢʦʤʤʫʪʘʮʠʦʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʧʨʦʚʦʜʠʤʦʩʪʠ 

ʪʠʨʠʩʪʦʨʦʚ ɿʀ. ɽʩʣʠ ʨʘʟʥʠʮʘ ʤʝʞʜʫ 3p  ʠ ʥʘʯʘʣʴʥʳʤ ʫʛʣʦʤ ʧʦʚʦʨʦʪʘ ʥʝʧʦʜʚʠʞʥʦʛʦ ʀɼʇʈ 

ʀʅ0DQ , ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʧʦ (263), ʙʫʜʝʪ ʤʝʥʴʰʝ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ, ʪʦ ʢʦʤʤʫʪʘʮʠʷ ʪʠʨʠʩʪʦʨʦʚ ɿʀ 

ʤʦʞʝʪ ʧʨʦʠʟʚʝʩʪʠʩʴ ʧʦ ʩʠʛʥʘʣʫ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʦʪ ʀɼʇʈ ʀu  

ʩʦʛʣʘʩʥʦ (276), ʘ ʥʝ ʧʦ ʩʠʛʥʘʣʫ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʦʪ ʥʘʙʣʶʜʘʪʝʣʷ ʅu . 

ʕʪʦ ʤʦʞʝʪ ʧʦʤʝʰʘʪʴ ʨʘʙʦʪʝ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ ʧʨʠ ʦʰʠʙʦʯʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʯʘʣʴʥʦʛʦ ʋʇʈ 

ʥʝʧʦʜʚʠʞʥʦʡ ʉʄ. ʇʦʵʪʦʤʫ ʥʘʯʘʣʴʥʳʡ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʥʝʧʦʜʚʠʞʥʦʛʦ ʀɼʇʈ ʀʅ0DQ , 

ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʧʦ (263), ʥʝ ʜʦʣʞʝʥ ʙʳʪʴ ʤʝʥʴʰʝ ʟʘʜʘʥʥʦʡ ʫʩʪʘʚʢʠ ʀʅ0refDQ , ʪʦʛʜʘ (263)ʙʫʜʝʪ 

ʠʟʤʝʥʸʥ ʥʘ: 

 
( )ʅ0 ʀʅ0 ʅ0 ʀʅ0 ʀʅ0

ʀʅ0
ʀʅ0

, ʝʩʣʠ 3 ( )

, ʠʥʘʯʝ
ref

ref

ëQ -Q p - Q -Q >DQ
DQ =ìDQí

. (288) 

ʀʟʤʝʨʷʷ ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ ʤʝʞʜʫ ʧʦʷʚʣʝʥʠʷʤʠ ʩʠʛʥʘʣʘ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ 

ʪʠʨʠʩʪʦʨʦʚ ɿʀ FCu , ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʫʛʣʦʚʫʶ ʩʢʦʨʦʩʪʴ ʚʝʢʪʦʨʘ ʪʦʢʘ ʩʪʘʪʦʨʘ 1I . ɽʩʣʠ 

ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʨʦʪʦʨ ʉʄ ʚʨʘʱʘʝʪʩʷ ʩʠʥʭʨʦʥʥʦ ʩ ʠʟʤʝʥʝʥʠʝʤ ʚʝʢʪʦʨʘ ʪʦʢʘ ʩʪʘʪʦʨʘ 1I , ʪʦ 

ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʧʦʩʣʝʜʥʝʛʦ ʙʫʜʝʪ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʴʶ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʉʄ. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ 

ʦʧʠʩʘʥʠʝ ʚʘʨʠʘʥʪʘ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʠʟʤʝʨʝʥʠʷ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʉʄ ʠʤʝʝʪ ʚʠʜ: 

 

ʀ0 ʅ0

ʅ

ʀ

ʅ,

, ʝʩʣʠ 1

, ʠʥʘʯʝʝʩʣʠ 0
6

, ʠʥʘʯʝ

FC

b

old

set
k

u
t f

wDQ

ëw Q =
îî

w = ¸ì
Dî
wîí

, (289) 

ʛʜʝ ʅ,oldw  ï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʥʘʙʣʶʜʘʪʝʣʷ ʅw  ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʮʠʢʣʝ 

ʚʳʯʠʩʣʝʥʠʡ ʉʋ; 

 kwDQ ï ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʥʘʯʘʣʴʥʳʡ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʥʝʧʦʜʚʠʞʥʦʛʦ ʀɼʇʈ ʀʅ0DQ : 

 ʀ03
1kwDQ
DQ

= -
p

, (290) 

ʢʦʪʦʨʳʡ ʥʘ 1-ʤ ʤʝʞʢʦʤʤʫʪʘʮʠʦʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʤʦʞʝʪ ʙʳʪʴ 

ʤʝʥʴʰʝ ʠʣʠ ʨʘʚʝʥ 1, ʘ ʥʘ ʧʦʩʣʝʜʫʶʱʠʭ ʚʩʝʛʜʘ ʨʘʚʝʥ 1. ʈʝʘʣʠʟʘʮʠʷ ʦʧʨʝʜʝʣʝʥʠʷ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ 
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ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʉʄ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʙʣʦʢʝ ʚʳʯʠʩʣʝʥʠʷ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʉʄ. 

ɹʣʦʢ ʫʧʨʘʚʣʝʥʠʷ ʪʠʨʠʩʪʦʨʘʤʠ ɿʀ, ʧʦʢʘʟʘʥʥʳʡ ʥʘ ʨʠʩʫʥʢʝ 15, ʬʦʨʤʠʨʫʝʪ ʠʟ ʣʦʛʠʯʝʩʢʠʭ 

ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʪʠʨʠʩʪʦʨʥʳʤʠ ʧʣʝʯʘʤʠ ɿʀ yu  ʩʠʛʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ ʪʠʨʠʩʪʦʨʥʳʤʠ ʧʣʝʯʘʤʠ 

ɿʀ cmd

invU , ʚʳʧʦʣʥʷʷ ʜʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦʝ ʩʦʛʣʘʩʦʚʘʥʠʝ ʤʝʞʜʫ ʣʦʛʠʯʝʩʢʠʤʠ ʠ ʬʠʟʠʯʝʩʢʠʤʠ 

ʩʠʛʥʘʣʘʤʠ. ɼʣʷ ʫʧʨʦʱʝʥʠʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʩʩʤʦʪʨʝʥʠʷ ʧʨʠʤʝʤ, ʯʪʦ ʫʨʦʚʥʠ ʠ ʩʪʨʫʢʪʫʨʘ 

ʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ yu  ʠ ʩʠʛʥʘʣʦʚ cmd

invU  ʦʜʠʥʘʢʦʚʳʝ. 

ɽʩʣʠ ʩʠʛʥʘʣʳ ʫʧʨʘʚʣʝʥʠʷ ʪʠʨʠʩʪʦʨʥʳʤʠ ʧʣʝʯʘʤʠ ɿʀ cmd

invU  ʝʩʪʴ ʧʦʣʥʦʝ ʧʦʚʪʦʨʝʥʠʝ 

ʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʪʠʨʠʩʪʦʨʥʳʤʠ ʧʣʝʯʘʤʠ ɿʀ yu : 

 cmd

inv yU u= , (291) 

ʪʦ ʥʘ ʧʝʨʚʦʤ ʫʯʘʩʪʢʝ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ, ʚʦ ʚʨʝʤʷ ʢʦʪʦʨʦʛʦ ʋɺ 

ʧʝʨʝʚʦʜʠʪʩʷ ʚ ʠʥʚʝʨʪʦʨʥʳʡ ʨʝʞʠʤ, ʦʙʝʩʪʦʯʝʥʥʘʷ ʜʦ ʵʪʦʛʦ ʬʘʟʘ ɿʀ ʩʪʘʥʦʚʠʪʩʷ ʧʨʦʚʦʜʷʱʝʡ. 

ɼʨʫʛʠʤ ʚʘʨʠʘʥʪʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʪʠʨʠʩʪʦʨʥʳʤʠ ʧʣʝʯʘʤʠ ɿʀ cmd

invU  

ʷʚʣʷʝʪʩʷ: 

 
ʅ0

,

, ʝʩʣʠ 1ʀʃʀ ( )

, ʠʥʘʯʝ
y maxcmd
cmdinv
inv old

u set edgeN set
U

U

Q = aë
=ì
í

, (292) 

ʛʜʝ ()edgeN x ï ʬʫʥʢʮʠʷ ʦʙʥʘʨʫʞʝʥʠʷ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʬʨʦʥʪʘ ʣʦʛʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ x , ʪ.ʝ. ʝʛʦ 

ʧʝʨʝʭʦʜʘ ʠʟ ʝʜʠʥʠʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʥʫʣʝʚʦʝ: 

 () ( )old oldedgeN x x x x= Ö Ä . (293) 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʪʠʨʠʩʪʦʨʥʳʤʠ ʧʣʝʯʘʤʠ ɿʀ cmd

invU  ʧʦ (292) ʥʝ ʧʝʨʝʚʦʜʠʪ 

ʪʠʨʠʩʪʦʨʳ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ɿʀ ʚ ʧʨʦʚʦʜʷʱʝʝ ʩʦʩʪʦʷʥʠʝ ʥʘ ʧʝʨʚʦʤ ʫʯʘʩʪʢʝ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ 

ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ. ʅʘ ʨʠʩʫʥʢʝ 15 ʰʪʨʠʭ-ʧʫʥʢʪʠʨʦʤ ʧʦʢʘʟʘʥʦ ʧʦʜʢʣʶʯʝʥʠʝ ʩʠʛʥʘʣʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʪʠʨʠʩʪʦʨʥʳʤʠ ʧʣʝʯʘʤʠ ɿʀ cmd

invU  ʥʘ ʚʭʦʜ ʥʘʙʣʶʜʘʪʝʣʷ ʚʤʝʩʪʦ ʣʦʛʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʪʠʨʠʩʪʦʨʥʳʤʠ ʧʣʝʯʘʤʠ ɿʀ yu . ʕʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʘʨʠʘʥʪʫ ʨʝʘʣʠʟʘʮʠʠ ʩʧʦʩʦʙʘ 

ʙʝʟʜʘʪʯʠʢʦʚʦʛʦ ʧʫʩʢʘ ʉʄ [65], ʧʨʠ ʢʦʪʦʨʦʤ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʉʄ 

ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ɿʀ ʧʨʦʠʩʭʦʜʠʪ ʧʦ (277), ʧʨʠ ʵʪʦʤ ʬʦʨʤʠʨʦʚʘʥʠʝ yS  ʧʨʦʠʩʭʦʜʠʪ ʩʠʛʥʘʣʘʤʠ 

ʫʧʨʘʚʣʝʥʠʷ ʪʠʨʠʩʪʦʨʥʳʤʠ ʧʣʝʯʘʤʠ ɿʀ 
cmd

invU , ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦ (292), ʚʟʘʤʝʥ ʣʦʛʠʯʝʩʢʠʭ 

ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʪʠʨʠʩʪʦʨʥʳʤʠ ʧʣʝʯʘʤʠ ɿʀ yu . ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʬʘʟʳ 

ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʠ ʧʦʣʷʨʥʦʩʪʠ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʉʄ ʦʙʝʩʪʦʯʝʥʥʦʡ 

ʬʘʟʳ ɿʀ ʚ ʤʦʤʝʥʪ ʟʘʚʝʨʰʝʥʠʷ ʙʝʩʪʦʢʦʚʦʡ ʧʘʫʟʳ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ. ɺ 

ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʙʫʜʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʜʘʥʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʩʧʦʩʦʙʘ ʙʝʟʜʘʪʯʠʢʦʚʦʛʦ 

ʧʫʩʢʘ ʉʄ. 
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3.2 ʌʠʣʴʪʨʘʮʠʷ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ 

ɼʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʦʤʤʫʪʘʮʠʡ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʚ ʬʫʥʢʮʠʠ ʋʇʈ ʨʝʰʝʥʠʷ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚ 

[59; 62; 63; 64], ʠʩʧʦʣʴʟʫʶʪ ʥʘʧʨʷʞʝʥʠʷ ʚʩʝʭ ʪʨʸʭ ʬʘʟ ʩʪʘʪʦʨʘ, ʘ ʨʝʰʝʥʠʷ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʚ [70; 

71; 72], ʪʦʣʴʢʦ ʥʘʧʨʷʞʝʥʠʝ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ, ʧʦʵʪʦʤʫ ʨʘʩʩʤʦʪʨʠʤ ʠʥʜʠʚʠʜʫʘʣʴʥʫʶ 

ʬʠʣʴʪʨʘʮʠʶ ʧʦ ʢʘʞʜʦʡ ʬʘʟʝ ʩʪʘʪʦʨʘ, ʧʨʠ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʢʣʶʯʝʥʠʝ ʩʦʧʨʷʛʘʶʱʝʡ 

ʯʘʩʪʦʪʳ (ʧʦʩʪʦʷʥʥʦʡ ʚʨʝʤʝʥʠ) ʬʠʣʴʪʨʘ ʥʘ ʨʘʟʥʳʝ ʩʦʧʨʷʛʘʶʱʠʝ ʯʘʩʪʦʪʳ (ʧʦʩʪʦʷʥʥʳʝ ʚʨʝʤʝʥʠ) 

ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʋɺ ʠ ɿʀ [62; 63; 64]. 

ʅʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʉʄ ʧʨʦʚʦʜʷʱʠʭ ʬʘʟ ɿʀ ʩʦʜʝʨʞʘʪ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʝ ʕɼʉ ʩʪʘʪʦʨʘ, 

ʧʦʵʪʦʤʫ ʩʦʧʨʷʛʘʶʱʘ ̫ ʯʘʩʪʦʪʘ ʬʠʣʴʪʨʦʚ ʫʢʘʟʘʥʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʤʦʞʝʪ ʙʳʪʴ ʤʝʥʴʰʝ 

ʩʦʧʨʷʛʘʶʱʝʡ ʯʘʩʪʦʪ rʬʠʣʴʪʨʘ ʥʘʧʨʷʞʝʥʠ ̫ʩʪʘʪʦʨʘ ʉʄ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ɿʀ. ʉʥʠʞʝʥʠʝ 

ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʪʦʢʘ ʩʪʘʪʦʨʘ ʜʦ ʥʫʣʷ ʠ ʝʛʦ ʥʘʨʘʩʪʘʥʠʝ ʜʦ ʟʘʜʘʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚʦ ʚʨʝʤʷ 

ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʡ ʕɼʉ. ʇʦʵʪʦʤʫ 

ʩʦʧʨʷʛʘʶʱʘʷ ʯʘʩʪʦʪʘ ʬʠʣʴʪʨʦʚ ʥʘʧʨʷʞʝʥʠʡ ʩʪʘʪʦʨʘ ʉʄ ʧʨʦʚʦʜʷʱʠʭ ʬʘʟ ɿʀ ʚʦ ʚʨʝʤʷ 

ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʤʦʞʝʪ ʙʳʪʴ ʤʝʥʴʰʝ ʩʦʧʨʷʛʘʶʱʝʡ ʯʘʩʪʦʪʳ 

ʬʠʣʴʪʨʦʚ ʫʢʘʟʘʥʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʚʦ ʚʨʝʤʷ ʤʝʞʢʦʤʤʫʪʘʮʠʦʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʧʨʦʚʦʜʠʤʦʩʪʠ 

ʪʠʨʠʩʪʦʨʦʚ ɿʀ. ʂʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ʋɺ ʧʨʠʚʦʜʷʪ ʢ ʢʦʣʝʙʘʥʠʷʤ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʉʄ 

ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ɿʀ. ʇʦʵʪʦʤʫ ʩʦʧʨʷʛʘʶʱʘ ̫ʯʘʩʪʦʪʘ ʬʠʣʴʪʨʘ ʥʘʧʨʷʞʝʥʠʷ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ 

ɿʀ ʚʦ ʚʨʝʤʷ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ʋɺ ʤʦʞʝʪ ʙʳʪʴ ʤʝʥʴʰʝ ʩʦʧʨʷʛʘʶʱʝʡ ʯʘʩʪʦʪʳ ʬʠʣʴʪʨʘ 

ʫʢʘʟʘʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚʦ ʚʨʝʤʷ ʤʝʞʢʦʤʤʫʪʘʮʠʦʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ ʋɺ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʬʠʣʴʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ 1U  ʩ ʮʝʣʴʶ ʩʥʠʞʝʥʠʷ ʚʝʩʘ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʭ ʕɼʉ ʩʪʘʪʦʨʘ 1stE  ʠ 1mtE  ʧʨʠʚʝʜʝʥʦ ʥʠʞʝ [63; 64]: 

 

( ), ʝʩʣʠ _ 1

1
, ʠʥʘʯʝ

1

s sf

sf
s

sf

set U

p

ë =
î
=ì
î +í

U

U
U

T

. (294) 

ʛʜʝ sfU  ʠ sfT  ï ʚʝʢʪʦʨ-ʩʪʦʣʙʮ  r ʪʨʸʭʬʘʟʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʝʢʪʦʨʘ ʦʪʬʠʣʴʪʨʦʚʘʥʥʦʛʦ 

ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ 1 fU  ʠ ʧʦʩʪʦʷʥʥʳʭ ʚʨʝʤʝʥʠ ʘʧʝʨʠʦʜʠʯʝʩʢʠʭ ʟʚʝʥʴʝʚ, ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ 

ʠʟʤʝʥʷʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʦʷʥʠʷ ɿʀ ʠ ʋɺ: 

 
T

sf saf sbf scfu u uè ø=ê úU ; (295) 

 
T

sf saf sbf scfT T Tè ø=ê úT , (296) 

ʛʜʝ safT , sbfT  ʠ scfT  ï ʧʦʩʪʦʷʥʥʳʝ ʚʨʝʤʝʥʠ ʘʧʝʨʠʦʜʠʯʝʩʢʠʭ ʟʚʝʥʴʝʚ ʧʦ ʬʘʟʘʤ a , b  ʠ c  ʩʪʘʪʦʨʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 
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 _ sfset U  ï ʣʦʛʠʯʝʩʢʠʡ ʩʠʛʥʘʣ ʫʩʪʘʥʦʚʢʠ ʥʘʯʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʠʥʪʝʛʨʘʪʦʨʦʚ ʘʧʝʨʠʦʜʠʯʝʩʢʠʭ 

ʟʚʝʥʴʝʚ, ʬʦʨʤʠʨʫʝʤʳʡ ʢʘʢ: 

 _ ( )sf maxset U edgeN set= a . (297) 

ʇʦ ʩʠʛʥʘʣʫ 
maxseta  ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠʥʫʜʠʪʝʣʴʥʘʷ ʢʦʤʤʫʪʘʮʠʷ ʪʠʨʠʩʪʦʨʦʚ ɿʀ, ʧʦɻ ʪʦʤʫ 

ʧʝʨʝʜ ʝʛʦ ʧʝʨʝʭʦʜʦʤ ʠʟ ʝʜʠʥʠʯʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʥʫʣʝʚʦʝ ʩʦʩʪʦʷʥʠʝ ʪʦʢ ʥʝ ʧʨʦʪʝʢʘʝʪ ʯʝʨʝʟ 

ʪʠʨʠʩʪʦʨʳ ɿʀ, ʘ ʠʭ ʟʘʧʠʨʘʶʱʠʝ ʩʚʦʡʩʪʚʘ ʚʦʩʩʪʘʥʦʚʣʝʥʳ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʬʘʟʳ ʩʪʘʪʦʨʘ ʉʄ 

ʦʙʝʩʪʦʯʝʥʳ, ʘ ʚʣʠʷʥʠʝ ʢʦʤʤʫʪʘʮʠʡ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʥʘ ʥʘʧʨʷʞʝʥʠʝ ʩʪʘʪʦʨʘ ʉʄ ʤʠʥʠʤʘʣʴʥʦ. ʅʦ 

ʩʦʛʣʘʩʥʦ ʨʘʩʩʤʦʪʨʝʥʥʳʤ ʬʦʨʤʫʣʘʤ ʥʘʧʨʷʞʝʥʠ ̫ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʩʪʘʪʦʨʘ ʠ ʝʛʦ ʩʦʩʪʘʚʣʷʶʱʠʭ 

ʚ ʥʸʤ ʙʫʜʝʪ ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʘʷ ʕɼʉ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʟʘʪʫʭʘʥʠʝʤ ʪʦʢʦʚ 

ʜʝʤʧʬʝʨʥʳʭ ʢʦʥʪʫʨʦʚ ʠ ʧʫʣʴʩʘʮʠʷʤʠ ʪʦʢʘ ʚʦʟʙʫʞʜʝʥʠʷ. ʇʨʠ ʧʨʝʥʝʙʨʝʞʝʥʠʠ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʤʠ ʕɼʉ ʚʦ ʚʨʝʤʷ ʙʝʩʪʦʢʦʚʦʡ ʧʘʫʟʳ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ 

ɿʀ ʤʦʞʥʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʠʥʪʝʛʨʘʪʦʨʳ ʘʧʝʨʠʦʜʠʯʝʩʢʠʭ ʟʚʝʥʴʝʚ ʬʠʣʴʪʨʘ ʙʫʜʫʪ ʫʩʪʘʥʘʚʣʠʚʘʪʴʩʷ ʥʘ 

ʟʥʘʯʝʥʠʷ ʥʘʧʨʷʞʝʥʠʡ ʩʪʘʪʦʨʘ ʚ ʢʦʥʮʝ ʫʢʘʟʘʥʥʦʡ ʙʝʩʪʦʢʦʚʦʡ ʧʘʫʟʳ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʦʩʪʦʷʥʥʦʡ ʚʨʝʤʝʥʠ snfT  ʘʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʟʚʝʥʘ ʬʘʟʳ n  ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʩʦʩʪʦʷʥʠʷ ʋɺ ʠ ɿʀ ʦʧʠʩʳʚʘʝʪʩʷ ʬʦʨʤʫʣʦʡ: 
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ʛʜʝ 1fT , 2fT , 3fT  ʠ 4fT  ï ʧʦʩʪʦʷʥʥʳʝ ʚʨʝʤʝʥʠ, ʢʦʪʦʨʳʝ ʧʨʠʩʚʘʠʚʘʶʪʩʷ ʧʦʩʪʦʷʥʥʦʡ ʚʨʝʤʝʥʠ snfT  

ʘʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʟʚʝʥʘ ʬʠʣʴʪʨʘ ʬʘʟʳ n  ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʦʷʥʠʷ ʋɺ ʠ ɿʀ; 

 CIs  ʠ recCIs  ï ʣʦʛʠʯʝʩʢʠʝ ʩʠʛʥʘʣ,r ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʧʨʦʪʝʢʘʥʠʠ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʩʠʩʪʝʤʝ ʊʇʏ-ʉʄ ʠʟ-ʟʘ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʠ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ 

ʋɺ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʚʘʨʠʘʥʪʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʘ CIs  ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʫʶʱʠʤ: 

 

,
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, (299) 

ʛʜʝ ,CI olds  ï ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ CIs  ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʮʠʢʣʝ ʚʳʯʠʩʣʝʥʠʡ ʉʋ; 

 CItD  ï ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ, ʦʪʩʯʠʪʳʚʘʝʤʳʡ ʩ ʤʦʤʝʥʪʘ ʧʝʨʝʢʣʶʯʝʥʠʷ ʥʘ ʦʯʝʨʝʜʥʫʶ 

ʪʠʨʠʩʪʦʨʥʫʶ ʧʘʨʫ ɿʀ: 
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; (300) 
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 CIreftD  ï ʟʘʜʘʚʘʝʤʘʷ ʚʳʜʝʨʞʢʘ ʚʨʝʤʝʥʠ, ʟʘʚʠʩʷʱʘʷ ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʩʠʩʪʝʤʝ ʊʇʏ-ʉʄ, ʚʦʟʥʠʢʘʝʤʳʭ ʠʟ-ʟʘ ʥʘʨʘʩʪʘʥʠʷ ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʪʦʢʘ ʩ ʥʫʣʝʚʦʛʦ ʟʥʘʯʝʥʠʷ ʜʦ 

ʟʘʜʘʥʥʦʛʦ ʠ ʧʝʨʝʢʣʶʯʝʥʠʷ ʥʘ ʦʯʝʨʝʜʥʫʶ ʪʠʨʠʩʪʦʨʥʫʶ ʧʘʨʫ ɿʀ ʧʦʩʣʝ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ 

ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ. 

ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʦʧʠʩʘʥʠʝ ʚʘʨʠʘʥʪʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʠʛʥʘʣʘ recCIs  ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʫʶʱʠʤ: 
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, (301) 

ʛʜʝ ,recCI olds  ï ʟʥʘʯʝʥʠʝ ʩʠʛʥʘʣʘ recCIs  ʥʘ ʧʨʝʜʳʜʫʱʝʤ ʮʠʢʣʝ ʚʳʯʠʩʣʝʥʠʡ ʉʋ; 

 recCItD  ï ʚʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ, ʦʪʩʯʠʪʳʚʘʝʤʳʡ ʩ ʤʦʤʝʥʪʘ ʦʯʝʨʝʜʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ 

ʋɺ: 
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 recCIreftD  ï ʟʘʜʘʚʘʝʤʘʷ ʚʳʜʝʨʞʢʘ ʚʨʝʤʝʥʠ, ʟʘʚʠʩʷʱʘʷ ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ 

ʚ ʩʠʩʪʝʤʝ ʊʇʏ-ʉʄ ʠʟ-ʟʘ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ʋɺ; 

 ( )yrecu k  ï ʦʧʝʨʘʮʠʷ ʚʳʙʦʨʘ k -ʦʛʦ ʣʦʛʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʠʟ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʣʦʛʠʯʝʩʢʠʭ 

ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʪʠʨʠʩʪʦʨʘʤʠ ʋɺ. 

ɺ ʪʘʙʣʠʮʝ 5 ʧʦʢʘʟʘʥ rʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʧʦʩʪʦʷʥʥʦʡ ʚʨʝʤʝʥʠ snfT  ʘʧʝʨʠʦʜʠʯʝʩʢʦʛʦ 

ʟʚʝʥʘ ʬʘʟʳ n, ʘʥʘʣʦʛʠʯʥʳʝ (298). ɺ ʪʘʙʣʠʮʝ 5 ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ: çɿʀ: ʄʂʀè ï ʫʯʘʩʪʦʢ 

ʤʝʞʢʦʤʤʫʪʘʮʠʦʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʩʠʛʥʘʣ CIs  

ʧʨʠʥʠʤʘʝʪ ʥʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ; çʋɺ: ʄʂʀè ï ʫʯʘʩʪʦʢ ʤʝʞʢʦʤʤʫʪʘʮʠʦʥʥʦʛʦ ʠʥʪʝʨʚʘʣ 

ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ ʋɺ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʩʠʛʥʘʣ recCIs  ʧʨʠʥʠʤʘʝʪ ʥʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ. ɺ 

ʪʘʙʣʠʮʝ 5 ʪʘʢʞʝ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʦʙʦʟʥʘʯʝʥʠʷ ʩʦʩʪʦʷʥʠʡ ʋɺ ʠʣʠ ɿʀ, ʫʢʘʟʘʥʥʳʭ ʚ 1-ʡ ʩʪʨʦʢʝ 

ʪʘʙʣʠʮʳ: ç+è ï ʘʢʪʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ, çïè ï ʧʘʩʩʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ; çʍè ï ʙʝʟʨʘʟʣʠʯʥʦʝ ʩʦʩʪʦʷʥʠʝ. 

ʊʘʙʣʠʮʘ 5 ï ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʩʪʦʷʥʥʦʡ ʚʨʝʤʝʥʠ ʬʠʣʴʪʨʘ 

snfT  ɿʀ: ʄʂʀ ɿʀ: ʬʘʟʘ n  ʦʙʝʩʪʦʯʝʥʘ ʋɺ: ʄʂʀ 

1fT  ï X X 

2fT  + + ï 

3fT  + + + 

4fT  + ï X 

ʇʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ 1fT  ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʧʦʩʪʦʷʥʥʦʡ ʚʨʝʤʝʥʠ snfT  ʘʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʟʚʝʥʘ 
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ʬʘʟʳ n  ʥʘ ʚʨʝʤʷ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʥʘʨʘʩʪʘʥʠʷ 

ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʪʦʢʘ 
dI  ʜʦ ʟʘʜʘʥʥʦʛʦ, ʧʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ 2fT  ï ʥʘ ʚʨʝʤʷ ʥʝʧʨʦʚʦʜʷʱʝʛʦ 

ʩʦʩʪʦʷʥʠʷ ʪʠʨʠʩʪʦʨʥʳʭ ʧʣʝʯ ʬʘʟʳ n  ɿʀ ʠ ʧʝʨʝʭʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʳʟʚʘʥʥʳʭ ʢʦʤʤʫʪʘʮʠʝʡ 

ʪʠʨʠʩʪʦʨʦʚ ʋɺ; 3fT  ï ʥʘ ʚʨʝʤʷ ʥʝʧʨʦʚʦʜʷʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʪʠʨʠʩʪʦʨʥʳʭ ʧʣʝʯ ʬʘʟʳ n  ɿʀ ʠ ʫʯʘʩʪʢʘ 

ʤʝʞʢʦʤʤʫʪʘʮʠʦʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ ʋɺ, ʥʘ ʢʦʪʦʨʦʤ ʟʘʚʝʨʰʝʥʳ 

ʧʝʨʝʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ, ʚʳʟʚʘʥʥʳʝ ʢʦʤʤʫʪʘʮʠʝʡ ʪʠʨʠʩʪʦʨʦʚ ʋɺ; 4fT  ï ʥʘ ʚʨʝʤʷ 

ʤʝʞʢʦʤʤʫʪʘʮʠʦʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʧʨʦʚʦʜʠʤʦʩʪʠ ʘʥʦʜʥʦʛʦ ʠʣʠ ʢʘʪʦʜʥʦʛʦ ʪʠʨʠʩʪʦʨʥʦʛʦ ʧʣʝʯʘ 

ʬʘʟʳ n  ɿʀ. 

ʇʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ 4fT  ʚʳʙʠʨʘʝʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʚʣʠʷʥʠʝ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʭ ʕɼʉ ʩʪʘʪʦʨʘ 1stE  ʠ 1mtE , ʦʧʨʝʜʝʣʷʝʤʳʭ ʚ ʦʩʥʦʚʥʦʤ ʧʫʣʴʩʘʮʠʷʤʠ 

ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʪʦʢʘ dI  ʠ ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʧʨʦʪʝʢʘʥʠʝʤ ʸʤʢʦʩʪʥʦʛʦ ʪʦʢʘ ʩʪʘʪʦʨʘ ʉʄ, 

ʚʦʟʥʠʢʘʶʱʝʛʦ ʠʟ-ʟʘ ʢʦʤʤʫʪʘʮʠʡ ʪʠʨʠʩʪʦʨʦʚ ʋɺ. ʉʦʧʨʷʛʘʶʱʘʷ ʯʘʩʪʦʪʘ 4_f auw , ʷʚʣʷʶʱʘʩ̫ʷ 

ʦʙʨʘʪʥʦʡ ʚʝʣʠʯʠʥʦʡ ʧʦʩʪʦʷʥʥʦʡ ʚʨʝʤʝʥʠ 4fT , ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʚʨʘʱʝʥʠʷ 

ʨʦʪʦʨʘ ʉʄ. ʉʠʛʥʘʣʳ ʥʘʙʣʶʜʘʪʝʣʷ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʦʛʦ ʚʭʦʜʠʪ ʬʠʣʴʪʨ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʦ ʤʦʤʝʥʪʘ 

ʧʝʨʝʭʦʜʘ ʥʘ ʝʩʪʝʩʪʚʝʥʥʫʶ ʢʦʤʤʫʪʘʮʠʶ ʪʠʨʠʩʪʦʨʦʚ ɿʀ, ʧʦʵʪʦʤʫ ʟʥʘʯʝʥʠʝ ʩʦʧʨʷʛʘʶʱʝʡ ʯʘʩʪʦʪʳ 

4_f auw  ʙʫʜʝʪ ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʴʶ ɽʂw , ʧʨʠ ʢʦʪʦʨʦʡ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʭʦʜ ʥʘ 

ʝʩʪʝʩʪʚʝʥʥʫʶ ʢʦʤʤʫʪʘʮʠʶ ʪʠʨʠʩʪʦʨʦʚ ɿʀ, ʪ.ʝ.: 
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, (303) 

ʛʜʝ 4fw  ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʫʛʣʦʚʘʷ ʯʘʩʪʦʪʘ ʩʦʧʨʷʛʘʶʱʝʡ ʯʘʩʪʦʪʳ 4_f auw : 
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. (304) 

ʇʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ 1fT  ʚʳʙʠʨʘʝʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʚʣʠʷʥʠʝ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʭ ʕɼʉ ʩʪʘʪʦʨʘ 1stE  ʠ 1mtE , ʚʦʟʥʠʢʘʶʱʠʭ ʠʟ-ʟʘ ʩʧʘʜʘ ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʪʦʢʘ dI  ʜʦ 

ʥʫʣʷ ʚʦ ʚʨʝʤʷ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʥʘʨʘʩʪʘʥʠʷ 

ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʪʦʢʘ dI  ʩ ʥʫʣʝʚʦʛʦ ʟʥʘʯʝʥʠʷ ʜʦ ʟʘʜʘʥʥʦʛʦ. ʇʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ 1fT  ʤʦʞʝʪ 

ʟʘʜʘʚʘʪʴʩʷ ʚ ʜʠʘʧʘʟʦʥʝ: 

 ( )1 48...16f fT T= . (305) 

ʊʦʛʜʘ ʩʦʧʨʷʛʘʶʱʘʷ ʯʘʩʪʦʪʘ 1_f auw , ʷʚʣʷʶʱʘʷʩʷ ʦʙʨʘʪʥʦʡ ʚʝʣʠʯʠʥʦʡ ʧʦʩʪʦʷʥʥʦʡ ʚʨʝʤʝʥʠ 1fT , 
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ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʟ (305) ʩ ʫʯʸʪʦʤ (303): 

 
1_ 1

1

1 b
f au f

f bT

w
w = = w

Q
, (306) 

ʛʜʝ 1fw  ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʫʛʣʦʚʘʷ ʯʘʩʪʦʪʘ ʩʦʧʨʷʛʘʶʱʝʡ ʯʘʩʪʦʪʳ 1_f auw : 

 
( )

4

1
8...16

f

f

w
w = . (307) 

ʇʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ 2fT  ʚʳʙʠʨʘʝʪʩʷ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʫʤʝʥʴʰʠʪʴ ʚʣʠʷʥʠʝ 

ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʳʭ ʕɼʉ ʩʪʘʪʦʨʘ 1stE  ʠ 1mtE , ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʨʦʪʝʢʘʥʠʝʤ ʸʤʢʦʩʪʥʦʛʦ ʪʦʢʘ ʩʪʘʪʦʨʘ 

ʉʄ, ʬʘʟʘ ʢʦʪʦʨʦʛʦ ʧʦʜʢʣʶʯʝʥʘ ʢ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʝ ɿʀ, ʚʦʟʥʠʢʘʶʱʠʭ ʠʟ-ʟʘ ʢʦʤʤʫʪʘʮʠʡ 

ʪʠʨʠʩʪʦʨʦʚ ʋɺ. ʉʦʧʨʷʛʘʶʱʘʷ ʯʘʩʪʦʪʘ 2_f auw , ʷʚʣʷʶʱʘʷʩʷ ʦʙʨʘʪʥʦʡ ʚʝʣʠʯʠʥʦʡ ʧʦʩʪʦʷʥʥʦʡ 

ʚʨʝʤʝʥʠ 2fT , ʩʦʚʧʘʜʘʝʪ ʩ ʩʦʧʨʷʛʘʶʱʝʡ ʯʘʩʪʦʪʦʡ 4_f auw : 

 
2_ 4_ 2

2

1 b
f au f au f

f bT

w
w = =w = w

Q
, (308) 

ʛʜʝ 2fw  ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʫʛʣʦʚʘʷ ʯʘʩʪʦʪʘ ʩʦʧʨʷʛʘʶʱʝʡ ʯʘʩʪʦʪʳ 2_f auw : 

 2 4f fw =w, (309) 

ɺʨʝʤʝʥʥʦʡ ʠʥʪʝʨʚʘʣ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʥʝʧʨʦʚʦʜʷʱʝʝ ʩʦʩʪʦʷʥʠʝ ʪʠʨʠʩʪʦʨʥʳʭ ʧʣʝʯ ʬʘʟʳ 

n  ɿʀ ʠ ʫʯʘʩʪʢʘ ʤʝʞʢʦʤʤʫʪʘʮʠʦʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ ʋɺ, ʥʘ ʢʦʪʦʨʦʤ 

ʟʘʚʝʨʰʝʥʳ ʧʝʨʝʭʦʜʥʳʝ ʧʨʦʮʝʩʩʳ, ʚʳʟʚʘʥʥʳʝ ʢʦʤʤʫʪʘʮʠʝʡ ʪʠʨʠʩʪʦʨʦʚ ʋɺ, ʷʚʣʷʝʪʩʷ ʠʥʪʝʨʚʘʣʦʤ, 

ʥʘ ʢʦʪʦʨʦʤ ʥʘʧʨʷʞʝʥʠʝ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ n  ɿʀ ʩʦʜʝʨʞʠʪ ʚ ʦʩʥʦʚʥʦʤ ʕɼʉ ʚʨʘʱʝʥʠʷ mE w ʬʘʟʳ 

n  ʩʪʘʪʦʨʘ, ʥʘ ʢʦʪʦʨʫʶ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʘʷ ʕɼʉ mtfE  ʬʘʟʳ n  ʩʪʘʪʦʨʘ, ʚʳʟʳʚʘʝʤʘʷ 

ʧʫʣʴʩʘʮʠʷʤʠ ʪʦʢʘ ʚʦʟʙʫʞʜʝʥʠʷ fi . ʆʙʳʯʥʦ ʧʨʠʤʝʥʷʶʪʩʷ ʪʠʨʠʩʪʦʨʥʳʝ ʈɺ, ʚ ʢʦʪʦʨʳʭ 

ʪʠʨʠʩʪʦʨʥʳʡ ʋɺ ʚʳʧʦʣʥʝʥ ʧʦ ʥʫʣʝʚʦʡ ʠʣʠ ʤʦʩʪʦʚʦʡ ʩʭʝʤʝ ʚʳʧʨʷʤʣʝʥʠʷ, ʧʦʵʪʦʤʫ ʤʦʞʥʦ 

ʧʨʠʥʷʪʴ, ʯʪʦ ʧʦʩʪʦʷʥʥʘʷ ʚʨʝʤʝʥʠ 3fT  ʨʘʚʥʘ ʧʝʨʠʦʜʫ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʥʘ ʥʦʤʠʥʘʣʴʥʦʡ 

ʯʘʩʪʦʪʝ. ʊʦʛʜʘ ʩʦʧʨʷʛʘʶʱʘʷ ʯʘʩʪʦʪʘ 3_f auw , ʷʚʣʷʶʱʘʩ̫ʷ ʦʙʨʘʪʥʦʡ ʚʝʣʠʯʠʥʦʡ ʧʦʩʪʦʷʥʥʦʡ 

ʚʨʝʤʝʥʠ 3fT , ʩʦʚʧʘʜʘʝʪ ʩ ʥʦʤʠʥʘʣʴʥʦʡ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʴʶ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ: 

 3_ 3

3

1 b
f au b f

f bT

w
w = =w = w

Q
, (310) 

ʛʜʝ 3fw  ï ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʫʛʣʦʚʘʷ ʯʘʩʪʦʪʘ ʩʦʧʨʷʛʘʶʱʝʡ ʯʘʩʪʦʪʳ 3_f auw : 

 3 1fw =. (311) 

ʆʪʥʦʩʠʪʝʣʴʥʫʶ ʩʦʧʨʷʛʘʶʱʫʶ ʯʘʩʪʦʪʫ snfw  ʘʧʝʨʠʦʜʠʯʝʩʢʦʛʦ ʟʚʝʥʘ ʬʘʟʳ n  ʤʦʞʥʦ 

ʧʦʣʫʯʠʪʴ ʠʟ (298) ʢʘʢ: 
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( )
( ) ( ) ( )
( ) ( ) ( )

1

2 0 recCI

3 0 recCI

4

, ʝʩʣʠ 1

, ʠʥʘʯʝʝʩʣʠ 1 ʀ 1 ʀ 1

, ʠʥʘʯʝʝʩʣʠ 1 ʀ 1 ʀ 1

, ʠʥʘʯʝ

f CI

b f CI sn
snf

f CI snb

f

s

s s s

s s s

ëw =
îw w ¸ = =î

w = ì
w ¸ = ¸Q î
wîí

. (312) 

ʊʦʛʜʘ ʚʝʢʪʦʨ-ʩʪʦʣʙʝʮ sfT  ʧʦʩʪʦʷʥʥʳʭ ʚʨʝʤʝʥʠ ʘʧʝʨʠʦʜʠʯʝʩʢʠʭ ʟʚʝʥʴʝʚ ʧʦʣʫʯʘʝʪʩʷ ʠʟ (296) 

ʩ ʫʯʸʪʦʤ (298), (303), (306), (308), (310) ʠ (312) ʟʘʧʠʩʘʪʴ: 

 1 1 1
T

b
sf saf sbf scf

b

Q
è ø= w w wê úw

T , (313) 

ʛʜʝ safw , sbfw  ʠ scfw  ï ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʩʦʧʨʷʛʘʶʱʠʝ ʯʘʩʪʦʪʳ ʘʧʝʨʠʦʜʠʯʝʩʢʠʭ ʟʚʝʥʴʝʚ ʧʦ ʬʘʟʘʤ a  , 

b  ʠ c  ʩʪʘʪʦʨʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʈʘʩʯʸʪ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʫʛʣʘ ʦʧʝʨʝʞʝʥʠʷ Db ʧʦ (237) ʥʝ ʫʯʠʪʳʚʘʝʪ ʬʘʟʦʚʫʶ ʟʘʜʝʨʞʢʫ 

00sfg , ʚʥʦʩʠʤʫʶ ʬʠʣʴʪʨʦʤ ʚ ʥʘʧʨʷʞʝʥʠʠ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʩʪʘʪʦʨʘ, ʧʦʵʪʦʤʫ (237) ʤʦʞʥʦ 

ʟʘʧʠʩʘʪʴ ʢʘʢ: 

 0 00sf recDb=g+g +g +g. (314) 

ʌʘʟʦʚʫ  ʁʟʘʜʝʨʞʢʫ 00sfg , ʚʥʦʩʠʤʫ  ʁʬʠʣʴʪʨʦʤ ʚ ʥʘʧʨʷʞʝʥʠʠ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʩʪʘʪʦʨʘ, 

ʤʦʞʥʦ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ: 

 00 ʅ 00( )sf farctgg = w w, (315) 

ʛʜʝ 00fw  ï ʵʢʚʠʚʘʣʝʥʪʥʘʷ ʩʦʧʨʷʛʘʶʱʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʯʘʩʪʦʪʘ ʬʠʣʴʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʷ 

ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ʩʪʘʪʦʨʘ ʉʄ, ʦʧʨʝʜʝʣʷʝʤʘʷ ʢʘʢ: 

 00 2 2 3 3f f f f fk kw = w + w, (316) 

ʛʜʝ 2fk  ʠ 3fk  ï ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʤʤʫʪʘʮʠʦʥʥʦʛʦ ʠ ʤʝʞʢʦʤʤʫʪʘʮʠʦʥʥʦʛʦ 

ʠʥʪʝʨʚʘʣʦʚ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ ʋɺ, ʜʣʷ ʢʦʪʦʨʳʭ ʩʧʨʘʚʝʜʣʠʚʦ ʨʘʚʝʥʩʪʚʦ: 

 2 3 1f fk k+ =. (317) 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʨʠʤʝʤ, ʯʪʦ ʦʪʥʦʰʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 2fk  ʠ 3fk  ʜʨʫʛ ʢ ʜʨʫʛʫ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʢʘʢ: 

 2 3 1 2f fk k = . (318) 

ʕʪʦ ʜʦʧʫʱʝʥʠʝ ʩʜʝʣʘʥʦ ʥʘ ʦʩʥʦʚʝ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, ʯʪʦ ʢʦʣʝʙʘʥʠʷ ʥʘʧʨʷʞʝʥʠ ̫ʩʪʘʪʦʨʘ ʉʄ 

ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ɿʀ ʠʤʝʶʪ ʟʘʪʫʭʘʶʱʠʡ ʭʘʨʘʢʪʝʨ [34]. 

ʈʘʩʩʤʦʪʨʝʥʥʘʷ ʨʝʘʣʠʟʘʮʠʷ ʬʠʣʴʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʥʝʯʫʚʩʪʚʠʪʝʣʴʥʘ ʢ ʢʦʣʠʯʝʩʪʚʫ 

(ʜʚʝ ʠʣʠ ʪʨʠ) ʧʨʦʚʦʜʷʱʠʭ ʬʘʟ ɿʀ ʥʘ ʧʝʨʚʦʤ ʫʯʘʩʪʢʝ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ 

ɿʀ, ʥʘ ʢʦʪʦʨʦʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩʥʠʞʝʥʠʝ ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʪʦʢʘ ʜʦ ʥʫʣʝʚʦʛʦ ʟʥʘʯʝʥʠʷ. 

ɺ ʚʘʨʠʘʥʪʝ ʉʋ, ʧʦʢʘʟʘʥʥʦʤ ʥʘ ʨʠʩʫʥʢʝ 15, ʧʨʦʠʟʚʦʜʠʪʩʷ ʚʢʣʶʯʝʥʠʝ ʪʠʨʠʩʪʦʨʦʚ ʧʣʝʯʘ ɿʀ, 
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ʬʘʟʘ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʣʘʩʴ ʚ ʦʙʝʩʪʦʯʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʢʦʤʤʫʪʘʮʠʷ ʢʦʪʦʨʦʛʦ ʜʦʣʞʥʘ ʙʳʪʴ 

ʦʯʝʨʝʜʥʦʡ, ʟʘʜʘʚʘʷ ʥʦʚʦʝ ʫʛʣʦʚʦʝ ʧʦʣʦʞʝʥʠʝ ʚʝʢʪʦʨʘ ʪʦʢʘ ʩʪʘʪʦʨʘ ʚ ʢʦʤʧʣʝʢʩʥʦʡ ʧʣʦʩʢʦʩʪʠ 

ʩʠʩʪʝʤʳ ʢʦʦʨʜʠʥʘʪ ab ʥʘ ʩʣʝʜʫʶʱʝʤ ʤʝʞʢʦʤʤʫʪʘʮʠʦʥʥʦʤ ʠʥʪʝʨʚʘʣʝ ʧʨʦʚʦʜʠʤʦʩʪʠ 

ʪʠʨʠʩʪʦʨʦʚ ɿʀ. ʇʨʠ ʫʢʘʟʘʥʥʦʤ ʚʳʧʦʣʥʝʥʠʠ ʉʋ ʚʩʝ ʪʨʠ ʬʘʟʳ ɿʀ ʩʪʘʥʦʚʷʪʩʷ ʧʨʦʚʦʜʷʱʠʤʠ, ʘ 

ʟʥʘʯʠʪ, ʩʧʘʜ ʪʦʢʦʚ ʥʘ ʧʝʨʚʦʤ ʫʯʘʩʪʢʝ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʙʫʜʝʪ ʦʢʘʟʳʚʘʪʴ ʚʦʟʜʝʡʩʪʚʠʝ 

ʥʘ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʚʩʝʭ ʪʨʸʭ ʬʘʟ. 

ɽʩʣʠ ʚ ʚʘʨʠʘʥʪʝ ʉʋ, ʧʦʢʘʟʘʥʥʦʤ ʥʘ ʨʠʩʫʥʢʝ 15, ʬʦʨʤʠʨʦʚʘʥʠʝ yS  ʧʨʦʠʩʭʦʜʠʪ ʩʠʛʥʘʣʘʤʠ 

ʫʧʨʘʚʣʝʥʠʷ ʪʠʨʠʩʪʦʨʥʳʤʠ ʧʣʝʯʘʤʠ ɿʀ cmd

invU , ʢʦʪʦʨʳʝ ʬʦʨʤʠʨʫʶʪʩʷ ʧʦ (292), ʚʟʘʤʝʥ ʣʦʛʠʯʝʩʢʠʭ 

ʩʠʛʥʘʣʦʚ ʫʧʨʘʚʣʝʥʠʷ ʪʠʨʠʩʪʦʨʥʳʤʠ ʧʣʝʯʘʤʠ ɿʀ yu , ʪʦ ʧʨʦʠʟʚʦʜʠʪʩʷ ʙʣʦʢʠʨʦʚʢʘ ʚʢʣʶʯʝʥʠʷ 

ʪʠʨʠʩʪʦʨʦʚ ʧʣʝʯʘ ɿʀ, ʬʘʟʘ ʢʦʪʦʨʦʛʦ ʥʘʭʦʜʠʣʘʩʴ ʚ ʦʙʝʩʪʦʯʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʢʦʤʤʫʪʘʮʠʷ 

ʢʦʪʦʨʦʛʦ ʜʦʣʞʥʘ ʙʳʪʴ ʦʯʝʨʝʜʥʦʡ. ʇʨʠ ʵʪʦʤ ʠʟʤʝʥʝʥʠʝ ʧʨʦʚʦʜʷʱʠʭ ʠ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟ ʥʝ 

ʧʨʦʠʟʚʦʜʠʪʩʷ. 

ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ ʦʩʦʙʝʥʥʦʩʪʠ ʬʠʣʴʪʨʘʮʠʠ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʥʘ ʧʝʨʚʦʤ ʫʯʘʩʪʢʝ 

ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʥʝ ʚʣʠʷʶʪ ʥʘ ʨʘʙʦʪʫ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ, ʪʘʢ ʢʘʢ ʜʦ ʟʘʚʝʨʰʝʥʠʷ 

ʦʯʝʨʝʜʥʦʡ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʠʥʳʝ ʧʨʠʥʫʜʠʪʝʣʴʥʳʝ ʢʦʤʤʫʪʘʮʠʠ 

ʪʠʨʠʩʪʦʨʦʚ ʥʝ ʧʨʦʠʟʚʦʜʷʪʩʷ, ʘ ʧʨʠ ʧʝʨʝʭʦʜʝ ʩʦ ʚʪʦʨʦʛʦ ʫʯʘʩʪʢʘ ʥʘ ʪʨʝʪʠʡ ʫʯʘʩʪʦʢ 

ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʩʦʛʣʘʩʥʦ (294) ʧʨʦʠʟʚʦʜʠʪʩʷ ʫʩʪʘʥʦʚʢʘ 

ʠʥʪʝʛʨʘʪʦʨʦʚ ʬʠʣʴʪʨʘ ʥʘ ʟʥʘʯʝʥʠʝ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʉʄ. 

3.3 ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʠʤʠʪʘʪʦʨʘ ʜʘʪʯʠʢʘ ʧʦʣʦʞʝʥʠʷ ʨʦʪʦʨʘ 

ɺ ʧʨʝʜʣʦʞʝʥʥʦʤ ʩʧʦʩʦʙʝ ʙʝʟʜʘʪʯʠʢʦʚʦʛʦ ʧʫʩʢʘ ʉʄ ʢʦʤʤʫʪʘʮʠʷ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʧʦ ʩʠʛʥʘʣʫ 

ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʦʪ ʀɼʇʈ ʀu  ʷʚʣʷʝʪʩʷ ʨʝʟʝʨʚʥʳʤ ʢʘʥʘʣʦʤ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʡ 

ʘʢʪʠʚʠʨʫʝʪʩʷ, ʝʩʣʠ ʧʦ ʢʘʢʠʤ-ʣʠʙʦ ʧʨʠʯʠʥʘʤ ʩʠʛʥʘʣ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ 

ʦʪ ʥʘʙʣʶʜʘʪʝʣʷ ʅu  ʥʝ ʩʬʦʨʤʠʨʫʝʪʩʷ. ʇʨʠ ʪʨʦʛʘʥʠʠ ʥʝʧʦʜʚʠʞʥʦʡ ʉʄ ʠ ʝʸ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʛʦʥʝ 

ʩʠʛʥʘʣ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʦʪ ʥʘʙʣʶʜʘʪʝʣʷ ʅu  ʤʦʞʝʪ ʥʝ 

ʩʬʦʨʤʠʨʦʚʘʪʴʩʷ, ʝʩʣʠ ʥʘʯʘʣʴʥʦʝ ʋʇʈ ʥʝʧʦʜʚʠʞʥʦʡ ʉʄ ʙʳʣʦ ʦʧʨʝʜʝʣʝʥʦ ʥʝʧʨʘʚʠʣʴʥʦ. 

ɽʩʣʠ ʧʨʝʜʣʦʞʝʥʥʳʡ ʩʧʦʩʦʙ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʪʦʨʤʦʞʝʥʠʠ ʉʄ, ʧʨʠ ʢʦʪʦʨʦʤ ʙʫʜʝʪ ʧʝʨʝʭʦʜ 

ʠʟ ʨʝʞʠʤʘ ʝʩʪʝʩʪʚʝʥʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʚ ʨʝʞʠʤ ʠʭ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ, 

ʠʣʠ ʧʨʠ ʚʨʘʱʝʥʠʠ ʨʦʪʦʨʘ ʉʄ ʚ ʦʙʣʘʩʪʠ ʥʠʟʢʠʭ ʠ ʩʚʝʨʭʥʠʟʢʠʭ ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʩʠʩʪʝʤʘ ʊʇʏ-ʉʄ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʶ ʚʘʣʦʧʦʚʦʨʦʪʥʦʛʦ ʫʩʪʨʦʡʩʪʚʘ (ɺʇʋ), ʪʦ ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ 

ʀɼʇʈ ʀw  ʜʦʣʞʥʘ ʙʳʪʴ ʤʝʥʴʰʝ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʉʄ w. 
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ɺʦ ʚʩʝʭ ʨʝʞʠʤʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʩʧʦʩʦʙʘ ʟʘʜʘʥʠʝ ʫʛʣʦʚʦʛʦ ʫʩʢʦʨʝʥʠʷ ʀɼʇʈ 

ʀe  ʜʦʣʞʥʦ ʙʳʪʴ ʤʝʥʴʰʝ ʫʛʣʦʚʦʛʦ ʫʩʢʦʨʝʥʠʷ ʉʄ e [37], ʢʦʪʦʨʦʝ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦ 

ʚʦʟʤʦʞʥʳʭ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ ʟʥʘʯʝʥʠʡ ʩʫʤʤʘʨʥʦʛʦ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ 

ʠ ʤʦʤʝʥʪʘ ʥʘʛʨʫʟʢʠ ʧʨʠ ʦʧʨʝʜʝʣʸʥʥʳʭ ʟʘʜʘʥʠʷʭ ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʪʦʢʘ drefI  ʠ ʪʦʢʘ ʚʦʟʙʫʞʜʝʥʠʷ 

frefi . ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʀɼʇʈ ʤʦʞʥʦ ʥʘʩʪʨʦʠʪʴ ʪʘʢ, ʯʪʦʙʳ ʝʛʦ ʫʛʣʦʚʦʝ ʫʩʢʦʨʝʥʠʝ ʀe  ʙʳʣʦ ʥʫʣʝʚʳʤ, 

ʯʪʦ ʧʦʟʚʦʣʠʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʜʣʦʞʝʥʥʳʡ ʩʧʦʩʦʙ ʢʘʢ ʜʣʷ ʧʫʩʢʘ ʥʝʧʦʜʚʠʞʥʦʡ ʉʄ, ʝʸ 

ʪʦʨʤʦʞʝʥʠʷ ʠʣʠ ʧʦʜʜʝʨʞʘʥʠʷ ʟʘʜʘʥʥʦʡ ʯʘʩʪʦʪʳ ʚʨʘʱʝʥʠʷ ʉʄ ʚ ʦʙʣʘʩʪʠ ʥʠʟʢʠʭ ʠʣʠ ʩʚʝʨʭʥʠʟʢʠʭ 

ʯʘʩʪʦʪ ʚʨʘʱʝʥʠʷ, ʘ ʥʘʯʘʣʴʥʘʷ ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʀɼʇʈ 
ʀ0w  ʬʦʨʤʠʨʦʚʘʣʘ ʠʟʤʝʥʝʥʠʝ ʫʛʣʦʚʦʛʦ 

ʧʦʣʦʞʝʥʠʷ ʀɼʇʈ 
ʀQ  ʜʣʷ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʧʦ ʩʠʛʥʘʣʫ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ 

ʦʪ ʀɼʇʈ ʀu . 

ʀʟ (26) ʧʨʠ ʥʫʣʝʚʦʤ ʤʦʤʝʥʪʝ ʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʥʦʤʠʥʘʣʴʥʦʤ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʤ ʤʦʤʝʥʪʝ ʠ 

ʥʦʤʠʥʘʣʴʥʦʤ ʤʦʤʝʥʪʝ ʠʥʝʨʮʠʠ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʫʛʣʦʚʦʝ ʫʩʢʦʨʝʥʠʝ ʉʄ ʭʦʣʦʩʪʦʛʦ ʭʦʜʘ 0e: 
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. (319) 

ʉʦʛʣʘʩʥʦ (26) ʫʛʣʦʚʦʝ ʫʩʢʦʨʝʥʠʝ ʉʄ e ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʠʥʘʤʠʯʝʩʢʠʤ ʤʦʤʝʥʪʦʤ ʠ 

ʩʫʤʤʘʨʥʳʤ ʤʦʤʝʥʪʦʤ ʠʥʝʨʮʠʠ ʠ ʩ ʫʯʸʪʦʤ (319) ʤʦʞʝʪ ʙʳʪʴ ʟʘʧʠʩʘʥʦ ʢʘʢ: 

 0 M Jk kDe=e , (320) 

ʛʜʝ MkD  ï ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʤʝʥʪʘ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʢʘʢ: 

 ( ) ʥM c bk M M M MD = - . (321) 

ɺ ʩʚʷʟʠ ʩ ʧʨʠʥʷʪʦʡ ʩʠʩʪʝʤʦʡ ʙʘʟʦʚʳʭ ʝʜʠʥʠʮ ʧʨʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʦʧʠʩʘʥʠʠ ʧʝʨʝʭʦʜʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʉʄ (321) ʧʨʠʥʠʤʘʝʪ ʚʠʜ: 

 M ck M MD = - . (322) 

ɽʩʣʠ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʨʦʪʦʨ ʉʄ ʚʦ ʚʨʝʤʷ 1-ʛʦ ʤʝʞʢʦʤʤʫʪʘʮʠʦʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ 

ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʚʨʘʱʘʝʪʩʷ ʨʘʚʥʦʫʩʢʦʨʝʥʦ, ʪʦ ʠʟʤʝʥʝʥʠʝ ʫʛʣʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ 1DQ 

ʦʧʠʩʳʚʘʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝʤ: 
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, (323) 

ʛʜʝ 1tD  ï ʣʦʢʘʣʴʥʦʝ ʚʨʝʤʷ 1-ʛʦ ʤʝʞʢʦʤʤʫʪʘʮʠʦʥʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ. 

ʇʨʠ ʥʫʣʝʚʦʤ ʫʛʣʦʚʦʤ ʫʩʢʦʨʝʥʠʠ ʀɼʇʈ ʀe  ʠʟʤʝʥʝʥʠʝ ʝʛʦ ʫʛʣʦʚʦʛʦ ʧʦʣʦʞʝʥʠʷ ʀ1DQ  ʠʤʝʝʪ 

ʚʠʜ: 

 ʀ1 ʀ0 1
b

b
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w

DQ = w D
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. (324) 
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ɽʩʣʠ ʥʘʯʘʣʴʥʦʝ ʋʇʈ ʥʝʧʦʜʚʠʞʥʦʡ ʉʄ ʦʧʨʝʜʝʣʝʥʦ ʧʨʘʚʠʣʴʥʦ, ʪʦ ʠʟʤʝʥʝʥʠʝ ʫʛʣʦʚʦʛʦ 

ʧʦʣʦʞʝʥʠʷ 1DQ ʥʘʭʦʜʠʪʩʷ ʚ ʦʙʣʘʩʪʠ ʟʥʘʯʝʥʠʡ 3p , ʘ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʥʘʯʘʣʴʥʳʤ ʋʇʈ Q ʠ ʫʛʣʦʤ ʥʘʛʨʫʟʢʠ ʉʄ 
1d. 

ʇʨʠ ʦʰʠʙʦʯʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʯʘʣʴʥʦʛʦ ʋʇʈ ʥʝʧʦʜʚʠʞʥʦʡ ʉʄ ʠʟʤʝʥʝʥʠʝ ʫʛʣʦʚʦʛʦ 

ʧʦʣʦʞʝʥʠʷ 
1DQ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 2p ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʥʘʛʨʫʟʢʠ ʥʘ ʚʘʣʫ ʉʄ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʀɼʇʈ 

ʜʦʣʞʝʥ ʧʦʚʝʨʥʫʪʴʩʷ ʥʘ ʫʛʦʣ ʀ1DQ, ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʨʘʚʥʦ 3p , ʪʦʛʜʘ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫʀ1DQ  

ʠ 
1DQ ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ: 

 ʀ1 1 3nk pDQ ¢DQ , (325) 

ʛʜʝ 3nk p  ï ʧʦʜʩʪʨʦʝʯʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʀɼʇʈ, ʠʟʤʝʥʷʶʱʠʡʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 1 ʜʦ 6 ʠ 

ʫʯʠʪʳʚʘʶʱʠʡ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ 1DQ ʠ ʀ1DQ . 

ʊʦʛʜʘ ʠʟ (323), (324) ʠ (325) ʧʦʣʫʯʘʝʤ: 

 
ʀ0 1

3

1 1
2

2nk p
w ¢ DQe. (326) 

ɺʳʨʘʞʝʥʠʝ (326) ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʢʘʢ: 

 ʀ0 ʀ00 3nk pw =w , (327) 

ʛʜʝ ʀ00w  ï ʟʥʘʯʝʥʠʝ ʥʘʯʘʣʴʥʦʡ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʀɼʇʈ ʧʨʠ ʢʦʨʨʝʢʪʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʥʘʯʘʣʴʥʦʛʦ 

ʋʇʈ ʥʝʧʦʜʚʠʞʥʦʡ ʉʄ, ʦʧʨʝʜʝʣʷʝʤʦʝ ʢʘʢ: 

 ʀ00 1min min2 2w = DQ e , (328) 

ʛʜʝ 1minDQ  ï ʤʠʥʠʤʘʣʴʥʳʡ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʨʦʪʦʨʘ ʉʄ ʚʦ ʚʨʝʤʷ 1-ʛʦ ʤʝʞʢʦʤʤʫʪʘʮʠʦʥʥʦʛʦ 

ʠʥʪʝʨʚʘʣʘ ʧʨʦʚʦʜʠʤʦʩʪʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ: 

 1min 3DQ =p; (329) 

 mine  ï ʤʠʥʠʤʘʣʴʥʦʝ ʫʛʣʦʚʦʝ ʫʩʢʦʨʝʥʠʝ ʨʦʪʦʨʘ ʉʄ: 

 min 0 min maxM Jk kDe =e , (330) 

ʛʜʝ minMkD  ï ʢʦʵʬʬʠʮʠʝʥʪ ʤʠʥʠʤʘʣʴʥʦ-ʚʦʟʤʦʞʥʦʛʦ ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʤʝʥʪʘ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ 

ʟʘʜʘʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʪʦʢʘ drefI , ʪʦʢʘ ʚʦʟʙʫʞʜʝʥʠʷ frefi , ʫʛʣʘ ʦʧʝʨʝʞʝʥʠʷ b ʠ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ ʟʥʘʯʝʥʠʷ ʤʦʤʝʥʪʘ 

ʥʘʛʨʫʟʢʠ; 

 maxJk  ï ʢʦʵʬʬʠʮʠʝʥʪ ʤʘʢʩʠʤʘʣʴʥʦ-ʚʦʟʤʦʞʥʦʛʦ ʩʫʤʤʘʨʥʦʛʦ ʤʦʤʝʥʪʘ ʠʥʝʨʮʠʠ. 

ʉ ʫʯʸʪʦʤ (329) ʠ (330) (328) ʧʨʠʥʠʤʘʝʪ ʚʠʜ: 

 ʀ00 min max 02M Jk kDw = w , (331) 
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ʛʜʝ 
0w  ï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʧʨʠ ʧʦʚʦʨʦʪʝ ʨʦʪʦʨʘ ʉʄ ʠʟ ʥʝʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘ ʫʛʦʣ 

3p  ʧʨʠ ʨʘʚʥʦʫʩʢʦʨʝʥʥʦʤ ʚʨʘʱʝʥʠʠ ʩ ʫʛʣʦʚʳʤ ʫʩʢʦʨʝʥʠʝʤ 0e: 

 0 02 3w = pe. (332) 

ɺ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ minMkD  ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ: 

 minM M Mʩk k kD = - , (333) 

ʛʜʝ Mʩk  ï ʢʦʵʬʬʠʮʠʝʥʪ ʤʘʢʩʠʤʘʣʴʥʦ-ʚʦʟʤʦʞʥʦʛʦ ʤʦʤʝʥʪʘ ʥʘʛʨʫʟʢʠ; 

 
Mk  ï ʢʦʵʬʬʠʮʠʝʥʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʟʘʜʘʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʚʳʧʨʷʤʣʝʥʥʦʛʦ ʪʦʢʘ drefI , ʪʦʢʘ ʚʦʟʙʫʞʜʝʥʠʷ frefi  ʠ ʫʛʣʘ ʦʧʝʨʝʞʝʥʠʷ b. ɺ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ 

ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ Mk  ʜʣʷ ʫʛʣʘ ʦʧʝʨʝʞʝʥʠʷ, ʦʧʠʩʳʚʘʝʤʦʛʦ (138), ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʠʟ (129) ʢʘʢ: 

 ʥ 11

3
Mk i= z y
p

. (334) 

ɺʳʨʘʞʝʥʠʝ (334) ʤʦʞʥʦ ʫʧʨʦʩʪʠʪʴ ʜʦ: 

 0M resM Mk k k= , (335) 

ʛʜʝ  0Mk  ï ʙʘʟʦʚʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ, ʚʳʯʠʩʣʷʝʤʳʡ ʢʘʢ: 

 0 ʥ ʥ

3 2 3 2 3

3
M dref fref dref frefk I i I i= z =z

p p
; (336) 

 resMk  ï ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ, ʫʯʠʪʳʚʘʶʱʠʡ ʥʝʪʦʯʥʦʩʪʠ ʨʘʩʯʸʪʘ Mk . ʋʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʀɼʇʈ 

ʀw  ʜʦʣʞʥʘ ʙʳʪʴ ʤʝʥʴʰʝ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʉʄ w, ʧʦʵʪʦʤʫ ʢʦʵʬʬʠʮʠʝʥʪ ʟʘʧʘʩʘ resMk  ʜʦʣʞʝʥ 

ʥʘʭʦʜʠʪʴʩʷ ʚ ʜʠʘʧʘʟʦʥʝ: 

 1resMk ¢ . (337) 

ɺ ʪʘʙʣʠʮʝ 6 ʧʨʠʚʝʜʝʥʳ ʧʘʨʘʤʝʪʨʳ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʀɼʇʈ ʉʄ ɼʉ101-6 ʧʨʠ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʀʟ ʪʘʙʣʠʮʳ 6 ʚʠʜʥʦ, ʯʪʦ ʟʥʘʯʝʥʠʷ ʥʘʯʘʣʴʥʦʡ ʫʛʣʦʚʦʡ ʩʢʦʨʦʩʪʠ ʀɼʇʈ ʀ0w  ʠʟʤʝʥʷʝʪʩʷ ʚ 

ʜʦʩʪʘʪʦʯʥʦ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ ʩ 

ʙʝʟʜʘʪʯʠʢʦʚʳʤ ʫʧʨʘʚʣʝʥʠʝʤ. ʈʘʩʯʸʪʳ ʩ ˉ 1 ʧʦ ˉ 5 ʧʨʦʚʝʜʝʥʳ ʧʨʠ ʫʩʣʦʚʠʠ ʧʨʘʚʠʣʴʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʯʘʣʴʥʦʛʦ ʋʇʈ ʥʝʧʦʜʚʠʞʥʦʡ ʉʄ. ʈʘʩʯʸʪʳ ˉ 6 ʠ ˉ 7 ʧʨʦʚʝʜʝʥʳ ʧʨʠ ʫʩʣʦʚʠʠ 

ʦʰʠʙʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʥʘʯʘʣʴʥʦʛʦ ʋʇʈ ʥʝʧʦʜʚʠʞʥʦʡ ʉʄ. ʆʥʠ ʦʪʣʠʯʘʶʪʩʷ ʦʪ ʨʘʩʯʸʪʦʚ ʩ ˉ 1 

ʧʦ ˉ 5 ʪʝʤ, ʯʪʦ ʢʦʵʬʬʠʮʠʝʥʪ 3nk p  ʧʨʠʥʠʤʘʝʪ ʟʥʘʯʝʥʠʷ ʙʦʣʴʰʝ 1, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʨʘʩʯʸʪʳ ˉ 6 ʠ 

 ̄7 ʦʪʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʧʦ ʫʩʣʦʚʠʷʤ ʥʘʛʨʫʟʢʠ. ʈʘʩʯʸʪ ˉ 6 ʧʨʦʚʝʜʸʥ ʜʣʷ ʥʫʣʝʚʦʛʦ ʤʦʤʝʥʪʘ 

ʥʘʛʨʫʟʢʠ, ʧʨʠ ʵʪʦʤ ʧʫʪʴ ʪʨʘʝʢʪʦʨʠʠ ʨʦʪʦʨʘ ʦʪ ʪʨʦʛʘʥʠʷ ʜʦ ʥʘʯʘʣʘ ʚʨʘʱʝʥʠʷ ʚ ʟʘʜʘʥʥʫʶ ʩʪʦʨʦʥʫ 

ʥʝ ʧʨʝʚʳʰʘʝʪ 2p, ʘ ʨʘʩʯʸʪ ˉ 7 ʧʨʦʚʝʜʸʥ ʜʣʷ ʤʦʤʝʥʪʘ ʥʘʛʨʫʟʢʠ, ʨʘʚʥʦʛʦ ʥʦʤʠʥʘʣʴʥʦʤʫ, ʧʨʠ ʵʪʦʤ 

ʧʫʪʴ ʪʨʘʝʢʪʦʨʠʠ ʨʦʪʦʨʘ ʥʝ ʧʨʝʚʳʰʘʝʪ p. 
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ʊʘʙʣʠʮʘ 6 ï ʇʘʨʘʤʝʪʨʳ ʜʣʷ ʥʘʩʪʨʦʡʢʠ ʀɼʇʈ ʉʄ ɼʉ101-6 ʧʨʠ ʨʘʟʥʳʭ ʫʩʣʦʚʠʷʭ 
 ̄ʨʘʩʯʸʪʘ 1 2 3 4 5 6 7 

0e, ʦ.ʝ. 0,002576 

0w, ʦ.ʝ. 0,07346 

maxJk , ʦ.ʝ. 10 1,05 

drefI , ʦ.ʝ. 3 2 3 2 3 2 0,2 3 2 0,1 3 2 3 2 3 2 

frefi , ʦ.ʝ. 1,4 0,6096 1,4 

0Mk , ʦ.ʝ. 1,6506 1,6506 1,6506 0,3301 0,07187 1,6506 1,6506 

resMk , ʦ.ʝ. 0,9 0,9 0,9 0,9 0,9 0,9 0,9 

Mk , ʦ.ʝ. 1,4854 1,4854 0,1485 0,2971 0,06468 1,4854 1,4854 

Mck , ʦ.ʝ. 1 0 1 0 0,05 0 1 

ʀ00w , ʦ.ʝ. 0,008092 0,04370 0,02497 0,01954 0,004342 0,04370 0,02497 

3nk p , ʦ.ʝ. 1 6 3 

ʀ0w , ʦ.ʝ. 0,008092 0,04370 0,02497 0,01954 0,004342 0,007281 0,008324 
 

ʇʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʦʮʝʥʢʘ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʩʧʦʩʦʙʘ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʥʘʯʘʣʴʥʘʷ ʫʛʣʦʚʘʷ ʯʘʩʪʦʪʘ ʀɼʇʈ ʙʫʜʝʪ ʤʠʥʠʤʘʣʴʥʦʡ ʠʟ ʚʩʝʭ ʟʥʘʯʝʥʠʡ ʀ0w , ʨʘʩʩʯʠʪʘʥʥʳʭ ʚ 

ʪʘʙʣʠʮʝ 6, ʘ ʫʛʣʦʚʦʝ ʫʩʢʦʨʝʥʠʝ ʀɼʇʈ ʙʫʜʝʪ ʥʫʣʝʚʳʤ. 

ʆʜʥʠʤ ʠʟ ʜʦʩʪʦʠʥʩʪʚ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʩʧʦʩʦʙʘ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ 

ʢʦʤʤʫʪʘʮʠʡ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʧʨʠ ʨʘʟʦʤʢʥʫʪʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ ʧʦ ʩʠʛʥʘʣʫ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ 

ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ ʦʪ ʥʘʙʣʶʜʘʪʝʣʷ ʅu . ʊʘʢʦʡ ʨʝʞʠʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʠ ʧʫʩʢʦ-

ʥʘʣʘʜʦʯʥʳʭ ʨʘʙʦʪʘʭ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ, ʧʨʠ ʢʦʪʦʨʳʭ ʉʄ ʨʘʩʩʪʳʢʦʚʘʥʘ ʦʪ ʚʨʘʱʘʝʤʦʛʦ 

ʤʝʭʘʥʠʟʤʘ. ɺ ʜʘʥʥʦʤ ʨʝʞʠʤʝ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʥʘʧʨʘʚʣʝʥʠʝ ʚʨʘʱʝʥʠʷ ʨʦʪʦʨʘ ʉʄ, ʬʦʨʤʘ ʩʠʛʥʘʣʦʚ 

ʥʘʧʨʷʞʝʥʠʷ ʠ ʪʦʢʘ ʥʘ ʚʳʭʦʜʝ ɿʀ ʜʣʷ ʦʮʝʥʢʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʧʦʜʢʣʶʯʝʥʠʷ ʢʦʥʪʨʦʣʴʥʳʭ ʠ ʩʠʣʦʚʳʭ 

ʮʝʧʝʡ ʇʏ. ɺ ʵʪʦʤ ʨʝʞʠʤʝ ʫʛʣʦʚʦʛʦ ʫʩʢʦʨʝʥʠʷ ʀɼʇʈ ʀe  ʤʦʞʝʪ ʧʨʠʥʠʤʘʪ ɹʥʝʥʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ, 

ʯʪʦ ʩʥʠʞʘʝʪ ʪʝʧʣʦʚʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʪʠʨʠʩʪʦʨʳ ɿʀ, ʠ ʉʄ ʨʘʟʛʦʥʷʝʪʩʷ ʜʦ ʟʘʜʘʥʥʦʡ ʯʘʩʪʦʪʳ 

ʚʨʘʱʝʥʠʷ. 

3.4 ʀʩʩʣʝʜʦʚʘʥʠʷ ʙʝʟʜʘʪʯʠʢʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʳ çʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴ ʯʘʩʪʦʪʳ ʩ 

ʟʘʚʠʩʠʤʳʤ ʠʥʚʝʨʪʦʨʦʤ ʪʦʢʘ ï ʩʠʥʭʨʦʥʥʘʷ ʤʘʰʠʥʘè 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʭ ʠ ʵʣʝʢʪʨʦʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ 

ʪʨʦʛʘʥʠʠ ʥʝʧʦʜʚʠʞʥʦʡ ʉʄ ʠ ʝʸ ʜʘʣʴʥʝʡʰʝʤ ʨʘʟʛʦʥʝ ʚ ʠʤʧʫʣʴʩʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ 

ʊʇʏ-ʉʄ ʧʨʝʜʣʦʞʝʥʥʳʤ ʩʧʦʩʦʙʦʤ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʜʦʨʘʙʦʪʢʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʜʝʣʠ, ʦʧʠʩʘʥʥʦʡ 

ʚ ʧʘʨʘʛʨʘʬʝ 2.4 ʩ ʫʯʸʪʦʤ ʤʘʪʝʨʠʘʣʘ, ʧʨʠʚʝʜʸʥʥʦʛʦ ʚ ʧʘʨʘʛʨʘʬʘʭ 3.1, 3.2 ʠ 3.3. 

ɺ ʪʘʙʣʠʮʘʭ 7 ʠ 8 ʧʨʠʚʝʜʝʥʳ ʦʙʱʠʝ ʠ ʨʘʟʣʠʯʘʶʱʠʝ ʫʩʣʦʚʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʝʟʜʘʪʯʠʢʦʚʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ ʥʘ ʢʦʤʧʴʶʪʝʨʥʦʡ ʤʦʜʝʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [65]. ɺ ʪʘʙʣʠʮʝ 8 
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ʫʢʘʟʘʥʳ ʥʦʤʝʨʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʥʦʤʝʨʘ ʨʠʩʫʥʢʦʚ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʥʘʯʘʣʴʥʘʷ ʫʛʣʦʚʘʷ ʯʘʩʪʦʪʘ ʀɼʇʈ ʀ0w  ʙʳʣʘ ʤʝʥʴʰʝ ʤʠʥʠʤʘʣʴʥʦʡ ʠʟ ʚʩʝʭ ʟʥʘʯʝʥʠʡ ʥʘʯʘʣʴʥʳʭ 

ʫʛʣʦʚʳʭ ʯʘʩʪʦʪ ʀɼʇʈ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 6. 

ʅʘ ʨʠʩʫʥʢʘʭ 18ï30 ʧʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ ʩ 

ʙʝʟʜʘʪʯʠʢʦʚʳʤ ʫʧʨʘʚʣʝʥʠʝʤ ʧʨʠ ʪʨʦʛʘʥʠʠ ʥʝʧʦʜʚʠʞʥʦʡ ʉʄ ʪʠʧʘ ɼʉ101-6 ʠ ʝʸ ʜʘʣʴʥʝʡʰʝʤ 

ʨʘʟʛʦʥʝ ʚ ʠʤʧʫʣʴʩʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʠ ʧʦʢʘʟʘʥʳ ʛʨʘʬʠʢʠ ʩʣʝʜʫʶʱʠʭ ʩʠʛʥʘʣʦʚ: 

- ʥʘ ʧʝʨʚʦʤ ʛʨʘʬʠʢʝ ʧʦʢʘʟʘʥʳ ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʉʄ w, ʦʪʬʠʣʴʪʨʦʚʘʥʥʦʝ 

ʥʘʧʨʷʞʝʥʠʝ ʩʪʘʪʦʨʘ ʉʄ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ɿʀ 00sfu , ʕɼʉ ʚʨʘʱʝʥʠʷ ʩʪʘʪʦʨʘ ʉʄ ʦʙʝʩʪʦʯʝʥʥʦʡ 

ʬʘʟʳ ɿʀ 00se w, ʘ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʢʘʟʘʥʳ ʥʘʧʨʷʞʝʥʠʝ ʩʪʘʪʦʨʘ ʉʄ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ɿʀ 00su  

ʠ ʥʘʤʘʛʥʠʯʠʚʘʶʱʘʷ ʕɼʉ ʚʨʘʱʝʥʠʷ ʩʪʘʪʦʨʘ ʉʄ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ɿʀ 00s m fe w , ʘ ʥʘ ʨʠʩʫʥʢʝ 18 

ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʳʚʝʜʝʥʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʘʷ ʕɼʉ ʩʪʘʪʦʨʘ 00s te ; 

- ʥʘ ʚʪʦʨʦʤ ʛʨʘʬʠʢʝ ʧʦʢʘʟʘʥʳ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʡ ʤʦʤʝʥʪ ʉʄ M , ʤʦʤʝʥʪ ʥʘʛʨʫʟʢʠ ʥʘ ʚʘʣʫ 

ʉʄ cM , ʪʦʢʠ ʩʪʘʪʦʨʘ ʉʄ sai , sbi  ʠ sci  ʬʘʟ a , b  ʠ ʩ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 

- ʥʘ ʪʨʝʪʴʝʤ ʛʨʘʬʠʢʝ ʧʦʢʘʟʘʥʳ ʬʘʢʪʠʯʝʩʢʠʡ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʨʦʪʦʨʘ ʉʄ DQ ʠ ʦʧʨʝʜʝʣʷʝʤʳʡ 

ʥʘʙʣʶʜʘʪʝʣʝʤ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʨʦʪʦʨʘ ʉʄ 00sDQ  ʧʦ (279), ʟʘʜʘʥʠʝ ʬʘʟʳ 00s refQ  ʠ ʬʘʟʘ 00sQ  

ʦʪʬʠʣʴʪʨʦʚʘʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʉʄ ʦʙʝʩʪʦʯʝʥʥʦʡ ʬʘʟʳ ɿʀ 00sfu  ʧʦ (281), ʫʛʦʣ ʧʦʚʦʨʦʪʘ 

ʀɼʇʈ ʀDQ ʠ ʫʛʦʣ ʥʘʛʨʫʟʢʠ 1d. 

ʊʘʢ ʞʝ, ʢʘʢ ʠ ʜʣʷ ʨʠʩʫʥʢʦʚ 7, 9, 11 ʠ 13, ʦʛʨʘʥʠʯʝʥʠʝ ʧʦ ʦʩʠ ʦʨʜʠʥʘʪ ʥʘ ʪʨʝʪʴʝʤ ʛʨʘʬʠʢʝ 

ʨʠʩʫʥʢʦʚ 18ï30 ʥʝ ʧʨʝʚʳʰʘʝʪ 80 ,̄ ʪʘʢ ʢʘʢ ʩʠʛʥʘʣʳ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ 

ʦʪ ʥʘʙʣʶʜʘʪʝʣʷ ʅu  ʠ ʦʪ ʀɼʇʈ ʀu  ʬʦʨʤʠʨʫʶʪʩʷ ʧʦ ʫʩʣʦʚʠʷʤ (211), (212) ʠ (276), ʚ ʢʦʪʦʨʳʭ 

ʚʝʣʠʯʠʥʳ 00sDQ , 00sQ  ʠ ʀDQ ʩʨʘʚʥʠʚʘʶʪʩʷ ʩ ʚʝʣʠʯʠʥʘʤʠ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʤʠ 6p  ʨʘʜ ʠʣʠ 60 .̄ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʙʨʦʩ ʚ ʥʫʣʝʚʦʝ ʟʥʘʯʝʥʠʝ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʨʦʪʦʨʘ ʉʄ 00sDQ  ʠ ʬʘʟʳ 00sQ  

ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʧʨʠʥʫʜʠʪʝʣʴʥʦʡ ʢʦʤʤʫʪʘʮʠʠ ʪʠʨʠʩʪʦʨʦʚ ɿʀ, ʢʦʪʦʨʘʷ ʧʨʦʠʩʭʦʜʠʪ 

ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ (287), ʪ.ʝ. ʟʥʘʯʝʥʠʝ ʫʛʣʘ ʧʦʚʦʨʦʪʘ ʨʦʪʦʨʘ ʉʄ 00sDQ  ʜʦʣʞʥʦ ʙʳʪʴ ʙʦʣʴʰʝ ʠʣʠ 

ʨʘʚʥʦ refDQ , ʘ ʟʥʘʯʝʥʠʝ ʬʘʟʳ 00sQ  ʦʪʬʠʣʴʪʨʦʚʘʥʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʩʪʘʪʦʨʘ ʉʄ ʦʙʝʩʪʦʯʝʥʥʦʡ 

ʬʘʟʳ ɿʀ 00sfu  ʜʦʣʞʥʦ ʙʳʪʴ ʙʦʣʴʰʝ ʠʣʠ ʨʘʚʥʦ 00s refQ . ʀʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʦʮʝʥʢʝ ʭʘʨʘʢʪʝʨʘ ʠʟʤʝʥʝʥʠʷ ʩʠʛʥʘʣʦʚ ʟʘ ʧʨʝʜʝʣʘʤʠ 80  ̄ʥʘ ʪʨʝʪʴʝʤ ʛʨʘʬʠʢʝ 

ʨʠʩʫʥʢʦʚ 18ï30. ʅʘ ʪʨʝʪʴʝʤ ʛʨʘʬʠʢʝ ʨʠʩʫʥʢʦʚ 27ï30 ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʨʦʪʦʨʘ ʉʄ DQ ʚʳʭʦʜʠʪ ʟʘ 

ʧʨʝʜʝʣʳ ʦʛʨʘʥʠʯʝʥʠʷ ʦʩʠ ʦʨʜʠʥʘʪ, ʧʦʵʪʦʤʫ ʥʘ ʨʠʩʫʥʢʘʭ 27ï30 ʧʦʢʘʟʘʥ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ 

ʯʝʪʚʸʨʪʳʡ ʛʨʘʬʠʢ, ʥʘ ʢʦʪʦʨʦʤ ʧʨʠʚʝʜʝʥʳ ʫʛʦʣ ʧʦʚʦʨʦʪʘ ʨʦʪʦʨʘ ʉʄ DQ ʠ ʋʇʈ Q ʙʝʟ 

ʦʛʨʘʥʠʯʝʥʠʷ ʦʩʠ ʦʨʜʠʥʘʪ. 
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ʊʘʙʣʠʮʘ 7 ï ʆʙʱʠʝ ʫʩʣʦʚʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʝʟʜʘʪʯʠʢʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ 

ʇʘʨʘʤʝʪʨ refw , ʦ.ʝ. 
ʀe, ʦ.ʝ. ʀ0w , ʦ.ʝ. 0ʩʉ , ʤʢʌ 0refb , ʨʘʜ 2fk , ʦ.ʝ. 3fk , ʦ.ʝ. 

0Q, ʨʘʜ mfssy , ʦ.ʝ. ʀʅ0refDQ , ʨʘʜ 

ɿʥʘʯʝʥʠʝ 0,2 0 0,004 0 1_Mmaxb  1 3 2 3 3p  (184) 6p  
 

ʊʘʙʣʠʮʘ 8 ï ʅʦʤʝʨʘ ʠ ʨʘʟʣʠʯʘʶʱʠʝ ʫʩʣʦʚʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʝʟʜʘʪʯʠʢʦʚʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʩʠʩʪʝʤʳ ʊʇʏ-ʉʄ 
 ̄ʠʩʩʣʝʜʦʚʘʥʠʷ 1 2 3 4 5 6 7 8 9 10 11 12 13 

 ̄ʨʠʩʫʥʢʘ 18 19 20 21 22 23 24 25 26 27 28 29 30 

Jk , ʦ.ʝ. 10 1,05 

dL , ʦ.ʝ. (227) (228) (227) (228) (227) (228) 

drefI , ʦ.ʝ. 3 2 0,2 3 2Ö  0,10 3 2Ö  3 2 

ʩʄ , ʦ.ʝ. 1,0 0 0,05 1,0 0 

frefi , ʦ.ʝ. 1,4 0,6096 1,4 

0ʥʉ , ʤʢʌ 0 0,1 0 0,1 0,1 

refb , ʨʘʜ ʧʦ (236) ʩ ʫʯʸʪʦʤ (314) 

ʠ 
1

11

180
u

p
Dd =  

12p  
(236), (314), 

1 0uDd = 
12p  

refDQb , ʨʘʜ 

ʅ0Q , ʨʘʜ 0Q  0 2 3Q + p 0Q +p 0 2 3Q + p 0Q +p 

1 0maxrefd , ʨʘʜ 12p  6p  0 6p  
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ʈʠʩʫʥʦʢ 18 ï ʇʫʩʢ ʉʄ ʪʠʧʘ ɼʉ101-6: ʠʩʩʣʝʜʦʚʘʥʠʝ  ̄1 ʪʘʙʣʠʮr 8 
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ʈʠʩʫʥʦʢ 19 ï ʇʫʩʢ ʉʄ ʪʠʧʘ ɼʉ101-6: ʠʩʩʣʝʜʦʚʘʥʠʝ  ̄2 ʪʘʙʣʠʮr 8 
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ʈʠʩʫʥʦʢ 20 ï ʇʫʩʢ ʉʄ ʪʠʧʘ ɼʉ101-6: ʠʩʩʣʝʜʦʚʘʥʠʝ  ̄3 ʪʘʙʣʠʮr 8 
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ʈʠʩʫʥʦʢ 21 ï ʇʫʩʢ ʉʄ ʪʠʧʘ ɼʉ101-6: ʠʩʩʣʝʜʦʚʘʥʠʝ  ̄4 ʪʘʙʣʠʮr 8 
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ʈʠʩʫʥʦʢ 22 ï ʇʫʩʢ ʉʄ ʪʠʧʘ ɼʉ101-6: ʠʩʩʣʝʜʦʚʘʥʠʝ  ̄5 ʪʘʙʣʠʮr 8 

,ʩt

,ʩt

,ʩt

00su w

M
cM

sai

00se w

00sDQ

00sQ

00s refQ

DQ

ʦ.ʝ.

ʦ.ʝ.

00sfu

1d

sbi

sci

00s m fe w

ʀDQ



109 

 
ʈʠʩʫʥʦʢ 23 ï ʇʫʩʢ ʉʄ ʪʠʧʘ ɼʉ101-6: ʠʩʩʣʝʜʦʚʘʥʠʝ  ̄6 ʪʘʙʣʠʮr 8 


























































































































































































































