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ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʢʘʬʝʜʨʳ ʤʝʜʠʮʠʥʩʢʦʡ ʭʠʤʠʠ ʠ ʪʦʥʢʦʛʦ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʩʠʥʪʝʟʘ ʍʠʤʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʄʦʩʢʦʚʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ. 

 

ʅɸʋʏʅʓʁ ʈʋʂʆɺʆɼʀʊɽʃʔ            ʢʘʥʜʠʜʘʪ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

                ʇʦʜʨʫʛʠʥʘ ʊʘʪʴʷʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

 

ʆʌʀʎʀɸʃʔʅʓɽ ʆʇʇʆʅɽʅʊʓ            ʆʬʠʮʝʨʦʚ ɽʚʛʝʥʠʡ ʅʠʢʦʣʘʝʚʠʯ, 

ʜʦʢʪʦʨ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ,  

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʈʦʩʩʠʡʩʢʠʡ ʭʠʤʠʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʠʤʝʥʠ ɼ. ʀ. ʄʝʥʜʝʣʝʝʚʘè, ʜʝʢʘʥ ʬʘʢʫʣʴʪʝʪʘ 

ʭʠʤʠʢʦ-ʬʘʨʤʘʮʝʚʪʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʙʠʦʤʝʜʠʮʠʥʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨ r

ʭʠʤʠʠ ʠ ʪʝʭʥʦʣʦʛʠʠ ʙʠʦʤʝʜʠʮʠʥʩʢʠʭ ʧʨʝʧʘʨʘʪʦʚ 

 

ʏʘʧʳʰʝʚ ʉʝʨʛʝʡ ɺʠʢʪʦʨʦʚʠʯ, 

ʜʦʢʪʦʨ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ 

ʫʯʨʝʞʜʝʥʠʝ ʥʘʫʢʠ çʀʥʩʪʠʪʫʪ ʧʨʦʙʣʝʤ ʭʠʤʠʯʝʩʢʦʡ 

ʬʠʟʠʢʠ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢè, ʛʣʘʚʥʳʡ 

ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʦʨʛʘʥʠʯʝʩʢʦʡ ʠ 

ʩʫʧʨʘʤʦʣʝʢʫʣʷʨʥʦʡ ʬʦʪʦʭʠʤʠʠ 

  

 

ɺɽɼʋʑɸʗ ʆʈɻɸʅʀɿɸʎʀʗ ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ 

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ 

çʄʦʩʢʦʚʩʢʠʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʫʥʠʚʝʨʩʠʪʝʪè (ʄʇɻʋ) 

 

 

ɿʘʱʠʪʘ ʜʠʩʩʝʨʪʘʮʠʠ ʩʦʩʪʦʠʪʩʷ ç19è ʠʶʥʷ 2018 ʛ. ʚ 14 ʯʘʩʦʚ ʥʘ ʟʘʩʝʜʘʥʠʠ ɼʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ 

ʩʦʚʝʪʘ ɼ 002.102.02, ʩʦʟʜʘʥʥʦʛʦ ʥʘ ʙʘʟʝ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ 

ʥʘʫʢʠ ʀʥʩʪʠʪʫʪ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ʧʦ ʘʜʨʝʩʫ: 142432, 

ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʛ. ʏʝʨʥʦʛʦʣʦʚʢʘ, ʉʝʚʝʨʥʳʡ ʧʨʦʝʟʜ, ʜ. 1, ʀʌɸɺ ʈɸʅ. 

 

ʉ ʜʠʩʩʝʨʪʘʮʠʝʡ ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʚ ʙʠʙʣʠʦʪʝʢʝ ʀʌɸɺ ʈɸʅ ʠ ʥʘ ʩʘʡʪʝ www.ipac.ac.ru 

 

ɸʚʪʦʨʝʬʝʨʘʪ ʨʘʟʦʩʣʘʥ ç___è ____________ 2018 ʛ. 

 

ʋʯʝʥʳʡ ʩʝʢʨʝʪʘʨʴ ɼʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʩʦʚʝʪʘ  

ʢʘʥʜʠʜʘʪ ʭʠʤʠʯʝʩʢʠʭ ʥʘʫʢ                                                                               ɸʬʘʥʘʩʴʝʚʘ ʉ.ɺ.
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 ʆɹʑɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʈɸɹʆʊʓ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ. 

ʅʘ ʬʦʥʝ ʙʫʨʥʦ ʨʘʟʚʠʚʘʶʱʝʛʦʩʷ ʠʥʪʝʨʝʩʘ ʢ ʠʣʠʜʘʤ ʢʘʢ ʩʪʨʫʢʪʫʨʘʤ ʩ ʙʦʣʴʰʠʤʠ 

ʩʠʥʪʝʪʠʯʝʩʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʠ ʠʭ ʘʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʪʦʥʢʦʤ ʦʨʛʘʥʠʯʝʩʢʦʤ ʩʠʥʪʝʟʝ, 

ʢʣʘʩʩ ʩʤʝʰʘʥʥʳʭ ʠʣʠʜʦʚ ï ʩʦʝʜʠʥʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭ ʜʚʘ ʧʦʣʦʞʠʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʳʭ ʛʝʪʝʨʦʘʪʦʤʘ ʫ 

ʦʪʨʠʮʘʪʝʣʴʥʦ ʟʘʨʷʞʝʥʥʦʛʦ ʫʛʣʝʨʦʜʥʦʛʦ ʮʝʥʪʨʘ, ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ ʥʘʠʤʝʥʝʝ ʠʟʫʯʝʥʥʳʤ. 

ʇʦʩʣʝʜʥʠʝ 15 ʣʝʪ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʘʢʘʜʝʤʠʢʘ ʅ.ʉ.ɿʝʬʠʨʦʚʘ ʧʨʦʚʦʜʠʣʠʩʴ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʦʚ ʩʠʥʪʝʟʘ ʠ ʠʟʫʯʝʥʠʶ ʩʚʦʡʩʪʚ ʩʤʝʰʘʥʥʳʭ ʬʦʩʬʦʥʠʝʚʦ-

ʠʦʜʦʥʠʝʚʳʭ ʠʣʠʜʦʚ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʦ ʧʦʢʘʟʘʥʦ ʥʝʘʜʜʠʪʠʚʥʦʝ ʩʦʯʝʪʘʥʠʝ ʩʚʦʡʩʪʚ 

ʬʦʩʬʦʥʠʝʚʦʛʦ ʠ ʠʦʜʦʥʠʝʚʦʛʦ ʬʨʘʛʤʝʥʪʦʚ. ʅʘʣʠʮʦ ʩʠʥʝʨʛʠʷ ʩʚʦʡʩʪʚ çʦʥʠʝʚʳʭè ʟʘʤʝʩʪʠʪʝʣʝʡ ʚ 

ʤʦʣʝʢʫʣʘʭ ʩʤʝʰʘʥʥʳʭ ʠʣʠʜʦʚ, ʧʨʠʚʦʜʷʱʘʷ ʢ ʧʦʷʚʣʝʥʠʶ ʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʩʦʟʜʘʥʠʶ ʥʦʚʳʭ 

ʢʣʘʩʩʦʚ ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʠʭ ʦʩʥʦʚʝ. ʈʘʟʚʠʪʠʝ ʵʪʦʡ ʢʦʥʮʝʧʮʠʠ ʧʦʙʫʞʜʘʝʪ ʠʩʩʣʝʜʦʚʘʪʴ ʠ ʜʘʣʝʝ 

ʨʘʟʣʠʯʥʳʝ ʢʦʤʙʠʥʘʮʠʠ çʦʥʠʝʚʳʭè ʬʨʘʛʤʝʥʪʦʚ ʚ ʩʤʝʰʘʥʥʳʭ ʠʣʠʜʘʭ, ʚʘʨʴʠʨʫʷ ʢʘʢ ʛʝʪʝʨʦʘʪʦʤ, ʪʘʢ 

ʠ ʟʘʤʝʩʪʠʪʝʣʠ ʧʨʠ ʥʝʤ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʦʟʜʘʪʴ ʤʦʣʝʢʫʣʳ ʩ ʥʝʦʙʳʯʥʳʤʠ ʠ ʥʝʠʟʚʝʩʪʥʳʤʠ ʨʘʥʝʝ 

ʩʚʦʡʩʪʚʘʤʠ. 

ɺ ʨʘʤʢʘʭ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʙʳʣʠ ʧʨʦʜʦʣʞʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʩʠʥʪʝʟʘ ʩʤʝʰʘʥʥʳʭ 

ʬʦʩʬʦʥʠʝʚʦ-ʠʦʜʦʥʠʝʚʳʭ ʠʣʠʜʦʚ ʩ ʵʣʝʢʪʨʦʥʦʠʟʙʳʪʦʯʥʳʤ ʛʝʪʝʨʦʮʠʢʣʦʤ ʚ ʬʦʩʬʦʥʠʝʚʦʤ ʬʨʘʛʤʝʥʪʝ 

ʠ ʠʟʫʯʝʥʳ ʬʦʪʦʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ ʥʘ ʠʭ ʦʩʥʦʚʝ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʩʦʟʜʘʥʠʶ 

ʥʦʚʳʭ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʈʘʩʰʠʨʷʷ ʨʘʤʢʠ ʤʘʣʦʠʟʫʯʝʥʥʦʛʦ ʢʣʘʩʩʘ ʩʤʝʰʘʥʥʳʭ ʠʣʠʜʦʚ 

ʩʠʥʪʝʟʠʨʦʚʘʥʳ ʥʝʠʟʚʝʩʪʥʳʝ ʨʘʥʝʝ ʛʝʪʘʨʠʣʟʘʤʝʱʝʥʥʳʝ ʬʦʩʬʘʟʠʥʳ ï ʘʟʘ-ʚʠʥʠʣʦʛʠ ʜʠʬʦʩʬʦʥʠʝʚʳʭ 

ʠ ʘʨʩʦʥʠʝʚʦ-ʬʦʩʬʦʥʠʝʚʳʭ ʠʣʠʜʦʚ ʠ ʦʪʢʨʳʪʘ ʥʦʚʘʷ ʨʝʘʢʮʠʷ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ ʥʘ ʠʭ ʦʩʥʦʚʝ, 

ʧʨʠʚʦʜʷʱʘʷ ʢ ʥʦʚʦʤʫ ʪʠʧʫ ʛʝʪʝʨʦʮʠʢʣʦʚ - 2,3-ʜʠʛʠʜʨʦ-1,2,3-ʦʢʩʘʜʠʘʟʦʣʘʤ. 

ʎʝʣʴ ʨʘʙʦʪʳ.  

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ: ʚʦ-ʧʝʨʚʳʭ, ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʩʠʥʪʝʟʘ ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʳʭ 

ʩʤʝʰʘʥʥʳʭ ʬʦʩʬʦʥʠʝʚʦ-ʠʦʜʦʥʠʝʚʳʭ ʠʣʠʜʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʘʢʪʠʚʠʨʦʚʘʥʥʳʝ ʛʝʪʝʨʦʮʠʢʣʳ ʫ ʘʪʦʤʘ 

ʬʦʩʬʦʨʘ, ʫʩʪʘʥʦʚʣʝʥʠʝ ʠʭ ʩʪʨʦʝʥʠʷ ʠ ʠʟʫʯʝʥʠʷ ʠʭ ʨʝʘʢʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚ ʬʦʪʦʭʠʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʘʭ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ ʩ ʘʣʢʠʥʘʤʠ. ɺʦ-ʚʪʦʨʳʭ, ʠʩʩʣʝʜʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʠʥʪʝʟʘ ʥʦʚʦʛʦ 

ʪʠʧʘ ʩʤʝʰʘʥʥʳʭ ʠʣʠʜʦʚ ï ʘʨʩʦʥʠʝʚʳʭ ʠ ʬʦʩʬʦʥʠʝʚʳʭ ʬʦʩʬʘʟʠʥʦʚ ʩ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʤ 

ʟʘʤʝʩʪʠʪʝʣʝʤ ʧʨʠ ʘʪʦʤʝ ʬʦʩʬʦʨʘ ʠ ʠʟʫʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ 

ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ 

ɺʧʝʨʚʳʝ ʩʠʥʪʝʟʠʨʦʚʘʥʳ ʫʩʪʦʡʯʠʚʳʝ ʬʦʩʬʦʥʠʝʚʦ-ʠʦʜʦʥʠʝʚʳʝ ʠʣʠʜʳ, ʩʦʜʝʨʞʘʱʠʝ 

ʵʣʝʢʪʨʦʥʦʠʟʙʳʪʦʯʥʳʡ ʛʝʪʝʨʦʮʠʢʣ ʧʨʠ ʘʪʦʤʝ ʬʦʩʬʦʨʘ ʠ ʜʠʵʪʦʢʩʠʬʦʩʬʦʨʠʣʴʥʫʶ 

ʩʪʘʙʠʣʠʟʠʨʫʶʱʫʶ ʛʨʫʧʧʫ ʧʨʠ ʠʣʠʜʥʦʤ ʘʪʦʤʝ ʫʛʣʝʨʦʜʘ. ʀʩʩʣʝʜʦʚʘʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʫʩʪʦʡʯʠʚʦʩʪʠ 

ʵʪʠʭ ʠʣʠʜʦʚ ʦʪ ʭʘʨʘʢʪʝʨʘ ʛʝʪʝʨʦʮʠʢʣʘ. ʀʟʫʯʝʥʳ ʬʦʪʦʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ 

ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʭ ʠʣʠʜʦʚ ʩ ʘʣʢʠʥʘʤʠ. ʋʩʪʘʥʦʚʣʝʥʦ ʚʣʠʷʥʠʝ ʩʪʨʫʢʪʫʨʳ ʠʩʭʦʜʥʦʛʦ ʠʣʠʜʘ ʥʘ 

ʥʘʧʨʘʚʣʝʥʠʝ ʨʝʘʢʮʠʠ ʠ ʩʪʨʫʢʪʫʨʫ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠ ʬʦʪʦʭʠʤʠʯʝʩʢʦʡ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ ʩ 

ʘʣʢʠʥʘʤʠ. ʅʘʠʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʚ ʧʨʦʮʝʩʩʘʭ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʬʫʨʠʣʟʘʤʝʱʝʥʥʳʝ 

ʩʤʝʰʘʥʥʳʝ ʠʣʠʜʳ ʠ ʦʪʢʨʳʪ ʥʦʚʳʡ ʪʠʧ ʧʝʨʝʛʨʫʧʧʠʨʦʚʦʢ ʚ ʬʫʨʘʥʦʚʦʤ ʢʦʣʴʮʝ ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ 

ʥʦʚʳʭ ʘʥʥʝʣʠʨʦʚʘʥʥʳʭ ʬʦʩʬʦʨʩʦʜʝʨʞʘʱʠʭ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ï ʬʦʩʬʠʥʠʥʦʬʫʨʘʥʦʚ. 
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ʇʦʣʫʯʝʥʳ ʥʦʚʳʝ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʩʦʜʝʨʞʘʱʠʝ ʚ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʜʚʘ ɚ5-

ʬʦʩʬʠʥʠʥʦʚʳʭ ʬʨʘʛʤʝʥʪʘ, ʘ ʪʘʢʞʝ ʦʢʩʝʪʘʥʦʚʳʡ ʮʠʢʣ, ʦʪʢʨʳʚʘʶʱʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʦʣʫʯʝʥʠʷ 

ʥʦʚʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ ʕʇʈ, ʗʄʈ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʠ 

ʜʘʥʥʳʭ ʩʧʝʢʪʨʘʣʴʥʦ-ʢʠʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʤʝʭʘʥʠʟʤ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ 

ʩʤʝʰʘʥʥʳʭ ʠʣʠʜʦʚ ʩ ʘʣʢʠʥʘʤʠ. ɺʦ ʚʪʦʨʦʡ ʯʘʩʪʠ ʨʘʙʦʪʳ ʥʘ ʦʩʥʦʚʝ ʜʠʘʟʦʥʠʝʚʦ-ʠʦʜʦʥʠʝʚʦʛʦ ʠʣʠʜʘ 

ʙʳʣʘ ʩʠʥʪʝʟʠʨʦʚʘʥʘ ʩʝʨʠʷ ʥʝʦʧʠʩʘʥʥʳʭ ʨʘʥʝʝ ʩʤʝʰʘʥʥʳʭ ʠʣʠʜʦʚ ʩ ʬʦʩʬʘʟʠʥʦʚʳʤ ʬʨʘʛʤʝʥʪʦʤ ʠ 

ʦʪʢʨʳʪʘ ʥʦʚʘʷ ʨʝʘʢʮʠʷ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ ʥʘ ʠʭ ʦʩʥʦʚʝ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʥʝʠʟʚʝʩʪʥʦʡ ʨʘʥʝʝ 

ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ 2,3-ʜʠʛʠʜʨʦ-1,2,3-ʦʢʩʘʜʠʘʟʦʣʘ.  

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʠ ʧʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ. 

ʆʪʢʨʳʪʳ ʥʦʚʳʝ ʬʦʪʦʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʩʤʝʰʘʥʥʳʭ ʬʦʩʬʦʥʠʝʚʦ-ʠʦʜʦʥʠʝʚʳʭ ʠʣʠʜʦʚ, 

ʩʦʜʝʨʞʘʱʠʭ ʵʣʝʢʪʨʦʥʦʠʟʙʳʪʦʯʥʳʡ ʛʝʪʝʨʦʮʠʢʣ ʚ ʬʦʩʬʦʥʠʝʚʦʤ ʬʨʘʛʤʝʥʪʝ, ʩ ʘʣʢʠʥʘʤʠ, 

ʧʨʠʚʦʜʷʱʠʝ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʥʦʚʳʭ ʪʠʧʦʚ ʘʥʥʝʣʠʨʦʚʘʥʥʳʭ ʬʦʩʬʦʨʩʦʜʝʨʞʘʱʠʭ ʛʝʪʝʨʦʮʠʢʣʦʚ, 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʩʦʙʦʡ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʝ ʩʦʝʜʠʥʝʥʠʷ. ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ 

ʩʦʚʨʝʤʝʥʥʳʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʤʝʪʦʜʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣ ʠʟʫʯʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʧʨʦʪʝʢʘʥʠʷ 

ʧʨʦʮʝʩʩʦʚ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ ʩʤʝʰʘʥʥʳʭ ʠʣʠʜʦʚ ʩ ʘʣʢʠʥʘʤʠ ʠ ʧʨʝʜʣʦʞʝʥ ʤʝʭʘʥʠʟʤ ʧʨʦʮʝʩʩʘ, 

ʚʢʣʶʯʘʶʱʠʡ ʩʪʘʜʠʶ SET-ʧʝʨʝʥʦʩʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʨʘʜʠʢʘʣʴʥʳʭ ʠʥʪʝʨʤʝʜʠʘʪʦʚ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʠʭ ʦʢʠʩʣʝʥʠʝʤ ʚ ʢʘʨʙʦʢʘʪʠʦʥʥʳʡ ʠʥʪʝʨʤʝʜʠʘʪ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʥʘʧʨʘʚʣʝʥʠʝ ʵʣʝʢʪʨʦʬʠʣʴʥʦʡ 

ʘʪʘʢʠ. ʇʦʢʘʟʘʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʨʘʟʥʠʮʘ ʚ ʤʝʭʘʥʠʟʤʝ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ ʜʣʷ 2- ʠ 3-

ʬʫʨʠʣʟʘʤʝʱʝʥʥʳʭ ʩʤʝʰʘʥʥʳʭ ʠʣʠʜʦʚ. ɺ ʩʣʫʯʘʝ 2-ʬʫʨʠʣʟʘʤʝʱʝʥʥʳʭ ʠʣʠʜʦʚ ʦʙʥʘʨʫʞʝʥʘ ʥʦʚʘʷ 

ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʘ ʬʫʨʘʥʦʚʦʛʦ ʮʠʢʣʘ, ʩʦʧʨʦʚʦʞʜʘʶʱʘʷʩʷ ʤʠʛʨʘʮʠʝʡ ʬʦʩʬʦʥʠʝʚʦʡ ʛʨʫʧʧʳ ʚ b-

ʧʦʣʦʞʝʥʠʝ ʬʫʨʘʥʦʚʦʛʦ ʢʦʣʴʮʘ ʠ ʧʨʠʚʦʜʷʱʘʷ ʢ ʦʙʨʘʟʦʚʘʥʠ ʁ[3,2-b]ʬʦʩʬʠʥʠʥʦʬʫʨʘʥʘ. ʅʘ ʦʩʥʦʚʝ 

ʘʟʘ-ʚʠʥʠʣʦʛʦʚ ʩʤʝʰʘʥʥʳʭ ʠʣʠʜʦʚ ʦʪʢʨʳʪʘ ʥʦʚʘʷ ʨʝʘʢʮʠʷ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ ʠ ʩʠʥʪʝʟʠʨʦʚʘʥʘ 

ʩʝʨʠʷ ʛʝʪʝʨʦʮʠʢʣʦʚ ʥʦʚʦʛʦ ʪʠʧʘ - 2,3-ʜʠʛʠʜʨʦ-1,2,3-ʦʢʩʘʜʠʘʟʦʣʦʚ.  

ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ. 

- ʉʠʩʪʝʤʘʪʠʯʝʩʢʦʝ ʠʟʫʯʝʥʠʝ ʥʦʚʦʡ ʬʦʪʦʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ ʩʤʝʰʘʥʥʳʭ 

ʬʦʩʬʦʥʠʝʚʦ-ʠʦʜʦʥʠʝʚʳʭ ʠʣʠʜʦʚ ʩ ʘʣʢʠʥʘʤʠ.  

- ʋʩʪʘʥʦʚʣʝʥʠʝ ʚʣʠʷʥʠʷ ʧʨʠʨʦʜʳ ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʟʘʤʝʩʪʠʪʝʣʝʡ ʚ ʬʦʩʬʦʥʠʝʚʦʤ ʬʨʘʛʤʝʥʪʝ 

ʥʘ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʨʘʟʥʦʛʦ ʪʠʧʘ 

ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. 

- ʉʠʥʪʝʟ ʥʘ ʦʩʥʦʚʝ 2-ʬʫʨʠʣʟʘʤʝʱʝʥʥʳʭ ʩʤʝʰʘʥʥʳʭ ʬʦʩʬʦʥʠʝʚʦ-ʠʦʜʦʥʠʝʚʳʭ ʠʣʠʜʦʚ ʨʘʥʝʝ 

ʥʝʠʟʚʝʩʪʥʳʭ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʜʠʤʝʨʥʦʛʦ ʩʪʨʦʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʭ ʚ ʤʦʣʝʢʫʣʝ ʜʚʘ 

ʨʘʟʥʳʭ ʪʠʧʘ ɚ5-ʬʦʩʬʠʥʠʥʦʚʳʭ ʛʝʪʝʨʦʮʠʢʣʦʚ. 

- ɺʳʷʩʥʝʥʠʝ ʤʝʭʘʥʠʩʪʠʯʝʩʢʠʭ ʘʩʧʝʢʪʦʚ ʥʦʚʳʭ ʨʝʘʢʮʠʡ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʝʪʦʜʦʚ ʕʇʈ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʠ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʗʄʈ 31ʈ, ʘ ʪʘʢʞʝ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʩʧʝʢʪʨʘʣʴʥʦ-

ʢʠʥʝʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʋʩʪʘʥʦʚʣʝʥʠʝ ʨʘʜʠʢʘʣʴʥʦʡ ʧʨʠʨʦʜʳ ʠʥʪʝʨʤʝʜʠʘʪʦʚ ʥʦʚʳʭ 

ʬʦʪʦʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ. 

- ʉʠʥʪʝʟ ʥʦʚʦʛʦ ʪʠʧʘ ʛʝʪʝʨʦʮʠʢʣʦʚ - 2,3-ʜʠʛʠʜʨʦ-1,2,3-ʦʢʩʘʜʠʘʟʦʣʦʚ, ʥʘ ʦʩʥʦʚʝ ʩʝʨʠʠ 

ʥʝʦʧʠʩʘʥʥʳʭ ʨʘʥʝʝ ʛʝʪʘʨʠʣʟʘʤʝʱʝʥʥʳʭ ʬʦʩʬʘʟʠʥʦʚ. 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ ʩʦʩʪʦʠʪ ʚ ʘʥʘʣʠʟʝ ʤʠʨʦʚʦʡ ʣʠʪʝʨʘʪʫʨʳ ʧʦ ʪʝʤʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʧʦʩʪʘʥʦʚʢʝ ʠ ʨʝʰʝʥʠʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʚʢʣʶʯʘʶʱʠʭ ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʧʨʦʚʝʜʝʥʠʝ 

ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʧʨʦʮʝʜʫʨ, ʚ ʧʦʜʛʦʪʦʚʢʝ ʩʦʝʜʠʥʝʥʠʡ ʢ ʠʟʫʯʝʥʠʶ ʠʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, 

ʘʥʘʣʠʟʝ ʨʝʟʫʣʴʪʘʪʦʚ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 
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ʬʦʨʤʫʣʠʨʦʚʘʥʠʠ ʚʳʚʦʜʦʚ, ʚ ʧʦʜʛʦʪʦʚʢʝ ʤʘʪʝʨʠʘʣʦʚ ʢ ʧʫʙʣʠʢʘʮʠʠ ʚ ʥʘʫʯʥʳʭ ʞʫʨʥʘʣʘʭ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʢʣʶʯʝʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʥʘ ʢʦʥʬʝʨʝʥʮʠʷʭ. 

ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ ʠ ʧʫʙʣʠʢʘʮʠʠ.  

ʆʩʥʦʚʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʨʘʙʦʪʳ ʠʟʣʦʞʝʥʦ ʚ 11 ʧʫʙʣʠʢʘʮʠʷʭ ʚ ʚʠʜʝ 4 ʩʪʘʪʝʡ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʥʘʫʯʥʳʭ ʠʟʜʘʥʠʷʭ, ʠʥʜʝʢʩʠʨʫʝʤʳʭ ʚʠʨʪʫʘʣʴʥʳʤʠ ʙʘʟʘʤʠ ʜʘʥʥʳʭ (Web of Science, 

Scopus) ʠ ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʭ ɺɸʂ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʭ ʨʘʙʦʪ, ʘ ʪʘʢʞʝ 7 

ʪʝʟʠʩʦʚ ʜʦʢʣʘʜʦʚ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʨʦʩʩʠʡʩʢʠʭ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ 

ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ, ʥʘ ʩʣʝʜʫʶʱʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ: 

VI International conference of young scientists "Organic Chemistry To-day (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 

2014) ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʤʦʣʦʜʝʞʥʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʨʫʤʘ ʃʆʄʆʅʆʉʆɺ-2014 (ʄʦʩʢʚʘ, 2014), 

ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʤʦʣʦʜʝʞʥʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʨʫʤʘ ʃʆʄʆʅʆʉʆɺ-2015 (ʄʦʩʢʚʘ, 2015), ʢʣʘʩʪʝʨ 

ʢʦʥʬʝʨʝʥʮʠʡ ʧʦ ʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ "ʆʨʛʭʠʤ-2016" (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 2016), 3rd Russian 

Conference on Medicinal Chemistry (ʂʘʟʘʥʴ, 2017), Central European conference on photochemistry 

CECP 2018 (Bad Hofgastein Austria, 2018). 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʈʦʩʩʠʡʩʢʦʛʦ ʬʦʥʜʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ - ʧʨʦʝʢʪ ˉ 14-03-00795, ɻʨʘʥʪʘ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʚʝʜʫʱʠʭ ʥʘʫʯʥʳʭ 

ʰʢʦʣ ˉ ʅʐ-5130.2014.3, ˉ ʅʐ-10268.2016.3 ʛʨʘʥʪʘ ʧʦ ʇʨʦʛʨʘʤʤʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʇʨʝʟʠʜʠʫʤʘ ʈɸʅ çʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʧʦʣʫʯʝʥʠʷ ʭʠʤʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʩʦʟʜʘʥʠʷ 

ʥʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚè, ʛʨʘʥʪʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 1-ʆʍʅʄ ʈɸʅ, 10-ʆʍʅʄ ʈɸʅ. 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʨʘʙʦʪʳ.  

ʄʘʪʝʨʠʘʣ ʜʠʩʩʝʨʪʘʮʠʠ ʠʟʣʦʞʝʥ ʥʘ 163 ʩʪʨʘʥʠʮʘʭ: ʚʢʣʶʯʘʝʪ ʚʚʝʜʝʥʠʝ, ʣʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ, 

ʦʙʩʫʞʜʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ, ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʯʘʩʪʴ, ʚʳʚʦʜʳ, ʩʧʠʩʦʢ ʮʠʪʠʨʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ, 

ʚʢʣʶʯʘʶʱʠʡ 123 ʥʘʠʤʝʥʦʚʘʥʠʡ ʠ ʧʨʠʣʦʞʝʥʠʝ ʥʘ 23 ʩʪʨʘʥʠʮʘʭ. 

ʆʉʅʆɺʅʆɽ ʉʆɼɽʈɾɸʅʀɽ ʈɸɹʆʊʓ 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʧʨʦʜʦʣʞʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʤʝʪʦʜʦʣʦʛʠʠ ʩʠʥʪʝʟʘ 

ʩʤʝʰʘʥʥʳʭ ʠʣʠʜʦʚ ʠ ʠʟʫʯʝʥʠʷ ʨʝʘʢʮʠʡ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ ʩ ʠʭ ʫʯʘʩʪʠʝʤ. 

 

ʈʠʩʫʥʦʢ 1. ʆʙʱʘʷ ʩʪʨʫʢʪʫʨʘ ʩʤʝʰʘʥʥʳʭ ʬʦʩʬʦʥʠʝʚʦ-ʠʦʜʦʥʠʝʚʳʭ ʠʣʠʜʦʚ. 

 

ʈʘʟʚʠʪʠʝ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʦʣʘʛʘʝʪ ʨʝʰʝʥʠʝ ʜʚʫʭ ʟʘʜʘʯ: ʚʦ-ʧʝʨʚʳʭ, ʧʨʦʜʦʣʞʠʪʴ 

ʜʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʨʝʘʢʮʠʡ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ ʩʤʝʰʘʥʥʳʭ ʬʦʩʬʦʥʠʝʚʦ-ʠʦʜʦʥʠʝʚʳʭ ʠʣʠʜʦʚ, 

ʩʦʜʝʨʞʘʱʠʭ ʵʣʝʢʪʨʦʥʦʠʟʙʳʪʦʯʥʳʡ ʛʝʪʝʨʦʮʠʢʣ ʧʨʠ ʘʪʦʤʝ ʬʦʩʬʦʨʘ ʬʦʩʬʦʥʠʝʚʦʛʦ ʟʘʤʝʩʪʠʪʝʣʷ, ʚ 

ʬʦʪʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʩ ʘʮʝʪʠʣʝʥʘʤʠ, ʚʦ-ʚʪʦʨʳʭ, ʠʩʩʣʝʜʦʚʘʪʴ ʚʟʘʠʤʥʦʝ ʚʣʠʷʥʠʝ çʦʥʠʝʚʳʭè 

ʬʨʘʛʤʝʥʪʦʚ ʚ ʩʤʝʰʘʥʥʳʭ ʠʣʠʜʘʭ ʥʘ ʧʨʠʤʝʨʝ ʩʦʯʝʪʘʥʠʷ ʬʦʩʬʦʥʠʝʚʳʭ, ʠʦʜʦʥʠʝʚʳʭ, ʘʨʩʦʥʠʝʚʳʭ ʠ 

ʜʠʘʟʦʥʠʝʚʳʭ ʟʘʤʝʩʪʠʪʝʣʝʡ ʧʨʠ ʠʣʠʜʥʦʤ ʘʪʦʤʝ ʫʛʣʝʨʦʜʘ.  

1. ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʚʦʡʩʪʚ ʩʤʝʰʘʥʥʳʭ ʬʦʩʬʦʥʠʝʚʦ-ʠʦʜʦʥʠʝʚʳʭ ʠʣʠʜʦʚ ʩ 

ʜʠʵʪʦʢʩʠʬʦʩʬʦʨʠʣʴʥʦʡ ʩʪʘʙʠʣʠʟʠʨʫʶʱʝʡ ʛʨʫʧʧʦʡ 

ʈʝʘʢʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ ʚ ʩʤʝʰʘʥʥʳʭ 

ʬʦʩʬʦʥʠʝʚʦ-ʠʦʜʦʥʠʝʚʳʭ ʠʣʠʜʘʭ ʟʘʚʠʩʷʪ ʦʪ ʭʘʨʘʢʪʝʨʘ ʩʪʘʙʠʣʠʟʠʨʫʶʱʝʛʦ ʟʘʤʝʩʪʠʪʝʣ ̫ ʧʨʠ 
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ʠʣʠʜʥʦʤ ʘʪʦʤʝ ʫʛʣʝʨʦʜʘ ï Z ʠ ʦʪ ʪʠʧʘ ʘʨʦʤʘʪʠʯʝʩʢʦʛʦ ʟʘʤʝʩʪʠʪʝʣʷ ʚ ʬʦʩʬʦʥʠʝʚʦʤ ʬʨʘʛʤʝʥʪʝ 

ʠʣʠʜʘ. ʈʘʥʝʝ ʚ ʥʘʰʝʡ ʥʘʫʯʥʦʡ ʛʨʫʧʧʝ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʟʫʯʝʥʠʝ ʧʨʦʮʝʩʩʦʚ 

ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ ʜʣʷ ʢʘʨʙʦʥʠʣʟʘʤʝʱʝʥʥʳʭ ʠʣʠʜʦʚ (Z = C(O)R), ʚ ʤʝʥʴʰʝʡ ʩʪʝʧʝʥʠ ʜʣʷ ʮʠʘʥʦ- (Z 

= CN) ʠ ʩʫʣʴʬʦʥʠʣʟʘʤʝʱʝʥʥʳʭ (Z = SO2Ph). 

ɽʩʣʠ ʜʣ ̫ ʩʤʝʰʘʥʥʳʭ ʠʣʠʜʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʥʠʪʨʠʣʴʥʫʶ ʠ ʩʫʣʴʬʘʥʠʣʴʥʫʶ ʛʨʫʧʧʳ, 

ʧʨʦʜʫʢʪʘʤʠ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ ʩ ʘʮʝʪʠʣʝʥʘʤʠ ʷʚʣʷʪʁʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʬʦʩʬʦʨʩʦʜʝʨʞʘʱʠʝ 

ʛʝʪʝʨʦʮʠʢʣʳ ɚ5-ʬʦʩʬʠʥʦʣʠʥʳ ʠ ʠʭ ʘʥʘʣʦʛʠ ɚ5-ʬʦʩʬʠʥʠʥʦʪʠʦʬʝʥʳ, ʬʦʩʬʠʥʠʥʦʧʠʨʘʟʦʣʳ, 

ʬʦʩʬʠʥʠʥʦʬʫʨʘʥʳ, ʪʦ ʢʘʨʙʦʥʠʣʟʘʤʝʱʝʥʥʳʝ ʩʤʝʰʘʥʥʳʝ ʠʣʠʜʳ ʤʦʛʫʪ ʫʯʘʩʪʚʦʚʘʪʴ ʝʱʝ ʠ ʚ 

ʧʨʦʮʝʩʩʘʭ ʮʠʢʣʦʧʨʠʩʦʝʜʠʥʝʥʠʷ ʢ ʘʣʢʠʥʘʤ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʬʦʩʬʦʥʠʡʟʘʤʝʱʝʥʥʳʭ ʬʫʨʘʥʦʚ ʠ ʢ 

ʥʠʪʨʠʣʘʤ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʬʦʩʬʦʥʠʡʟʘʤʝʱʝʥʥʳʭ ʦʢʩʘʟʦʣʦʚ. ʏʪʦʙʳ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʠʟʫʯʠʪʴ 

ʧʨʦʮʝʩʩ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ ʩʤʝʰʘʥʥʳʭ ʠʣʠʜʦʚ ʩ ʘʮʝʪʠʣʝʥʘʤʠ, ʠʩʢʣʶʯʠʚ ʘʣʴʪʝʨʥʘʪʠʚʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʮʠʢʣʦʧʨʠʩʦʝʜʠʥʝʥʠʷ, ʧʨʠʚʦʜʷʱʝʛʦ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʬʦʩʬʦʥʠʡʟʘʤʝʱʝʥʥʳʭ ʬʫʨʘʥʦʚ, ʚ 

ʢʘʯʝʩʪʚʝ ʩʪʘʙʠʣʠʟʠʨʫʶʱʝʡ ʛʨʫʧʧʳ ʥʘʤʠ ʙʳʣʘ ʚʳʙʨʘʥʘ ʜʠʵʪʦʢʩʠʬʦʩʬʦʨʠʣʴʥʘʷ ʛʨʫʧʧʘ (Z = 

P(O)(OEt)2). 

ʇʝʨʚʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ ʧʦʩʚʷʱʝʥʘ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʦʚ ʩʠʥʪʝʟʘ 

ʜʠʵʪʦʢʩʠʬʦʩʬʦʨʠʣʟʘʤʝʱʝʥʥʳʭ ʩʤʝʰʘʥʥʳʭ ʠʣʠʜʦʚ ʩ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʤ ʟʘʤʝʩʪʠʪʝʣʝʤ ʧʨʠ ʘʪʦʤʝ 

ʬʦʩʬʦʨʘ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʭ ʚ ʨʝʘʢʮʠʷʭ ʬʦʪʦʭʠʤʠʯʝʩʢʦʡ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ ʩ ʘʣʢʠʥʘʤʠ. 

1.1. ʉʠʥʪʝʟ ʜʠʵʪʦʢʩʠʬʦʩʬʦʨʠʣʟʘʤʝʱʝʥʥʳʭ ʩʤʝʰʘʥʥʳʭ ʠʣʠʜʦʚ ʩ ʪʠʝʥʠʣ ʠ 

ʧʠʨʘʟʦʣʠʣʟʘʤʝʱʝʥʥʳʤ ʬʦʩʬʦʥʠʝʚʳʤ ʬʨʘʛʤʝʥʪʦʤ 

ʎʝʣʝʚʳʝ ʩʤʝʰʘʥʥʳʝ ʠʣʠʜʳ 6a,b ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʪʨʝʭʩʪʘʜʠʡʥʳʤ ʩʠʥʪʝʟʦʤ ʥʘ ʦʩʥʦʚʝ 

ʥʝʩʠʤʤʝʪʨʠʯʥʳʭ ʬʦʩʬʠʥʦʚ 2a-b, ʩʦʜʝʨʞʘʱʠʭ ʧʨʠ ʘʪʦʤʝ ʬʦʩʬʦʨʘ ʵʣʝʢʪʨʦʥʦʠʟʙʳʪʦʯʥʳʡ 

ʛʝʪʝʨʦʮʠʢʣ (N-ʤʝʪʠʣʧʠʨʘʟʦʣ, ʪʠʦʬʝʥ, ʬʫʨʘʥ). 

ɼʠʬʝʥʠʣ-5-(N-ʤʝʪʠʣ)ʧʠʨʘʟʦʣʠʣʬʦʩʬʠʥ (2a) ʠ ʜʠʬʝʥʠʣ-(2-ʪʠʝʥʠʣ)ʬʦʩʬʠʥ (2b) ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʨʝʘʢʮʠʝʡ ʢʨʦʩʩ-ʩʦʯʝʪʘʥʠʷ ʣʠʪʠʝʚʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʛʝʪʝʨʦʮʠʢʣʦʚ ʩ 

ʜʠʬʝʥʠʣʬʦʩʬʠʥʭʣʦʨʠʜʦʤ. (ʉʭʝʤʘ 1) 

ʉʭʝʤʘ 1. 

 

ɸʣʢʠʣʠʨʦʚʘʥʠʝ ʬʦʩʬʠʥʦʚ 2ʘ,b (ʜʠʵʪʦʢʩʠʬʦʩʬʦʨʠʣ)ʤʝʪʠʣʪʨʠʬʣʘʪʦʤ ʧʨʠʚʦʜʠʪ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʦʩʬʦʥʠʝʚʳʭ ʩʦʣʝʡ 4ʘ,b ʩ ʚʳʭʦʜʘʤʠ 76-90% (Cʭʝʤʘ 2).  

ʉʭʝʤʘ 2 

 

ɸʣʢʠʣʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʧʦ ʦʙʱʝʡ ʤʝʪʦʜʠʢʝ ʜʝʡʩʪʚʠʝʤ ʪʨʠʬʣʘʪʘ 3 ʥʘ ʬʦʩʬʠʥʳ 2a,b ʚ 

ʨʘʩʪʚʦʨʝ ʭʣʦʨʠʩʪʦʛʦ ʤʝʪʠʣʝʥʘ ʧʨʠ 0 ʦʉ, ʧʝʨʝʤʝʰʠʚʘ ̫ʨʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩ ɹʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʧʨʠ 
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ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʉʦʣʠ 4ʘ,b ʚʳʩʘʞʠʚʘʣʠ ʠʟ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʚ ʪʨʠ ʨʘʟʘ ʨʝʘʢʮʠʦʥʥʦʡ 

ʩʤʝʩʠ ʜʠʵʪʠʣʦʚʳʤ ʵʬʠʨʦʤ ʩ ʚʳʭʦʜʘʤʠ 76-89 %.  

ʌʦʩʬʦʥʠʝʚʳʝ ʠʣʠʜʳ 5ʘ,b ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʜʝʡʩʪʚʠʝʤ ʛʠʜʨʠʜʘ ʥʘʪʨʠʷ ʥʘ ʬʦʩʬʦʥʠʝʚʳʝ ʩʦʣʠ 

4ʘ,b (Cʭʝʤʘ 2). 

Cʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʠʣʠʜʳ 5ʘ,b ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʘʣʦ ʩʪʘʙʠʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ, 

ʨʘʟʣʘʛʘʶʱʠʝʩʷ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ ʜʘʞʝ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. ʇʦʣʫʯʠʪʴ ʠʭ ʚ 

ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʤ ʚʠʜʝ ʥʝ ʫʜʘʣʦʩʴ, ʧʦʩʢʦʣʴʢʫ ʜʘʞʝ ʧʨʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠʣʠʜʳ 

ʚʳʜʝʣʷʶʪʩʷ ʚ ʚʠʜʝ ʚʷʟʢʠʭ ʤʘʩʝʣ. ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʨʝʘʢʮʠʠ ʠʭ ʚʚʦʜʠʣʠ ʙʝʟ ʜʘʣʴʥʝʡʰʝʡ ʦʯʠʩʪʢʠ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʩʪʨʫʢʪʫʨʳ ʬʦʩʬʦʨʘʥʦʚ 5a,b ʥʘʜʝʞʥʦ ʜʦʢʘʟʘʥʳ ʤʝʪʦʜʦʤ 1ʅ ʠ 31ʈ ʗʄʈ 

ʩʧʝʢʪʨʦʩʢʦʧʠʠ. 

ʉʭʝʤʘ 3. 

 

ʉʤʝʰʘʥʥʳʝ ʬʦʩʬʦʥʠʝʚʦ-ʠʦʜʦʥʠʝʚʳʝ ʠʣʠʜʳ 6ʘ,b ʙʳʣʠ ʩʠʥʪʝʟʠʨʦʚʘʥʳ ʦʢʠʩʣʝʥʠʝʤ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʦʩʬʦʥʠʝʚʳʭ ʠʣʠʜʦʚ ʬʝʥʠʣʠʦʜʦʟʦʘʮʝʪʘʪʦʤ ʠ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʚ ʚʠʜʝ 

ʪʝʪʨʘʬʪʦʨʙʦʨʘʪʦʚ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ ʚʦʜʥʳʤ ʨʘʩʪʚʦʨʦʤ HBF4 ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʨʘʟʙʘʚʣʝʥʠʝʤ ʜʠʵʪʠʣʦʚʳʤ ʵʬʠʨʦʤ ʩ ʚʳʭʦʜʘʤʠ 54 ʠ 65% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʉʭʝʤʘ 3). 

ʌʦʩʬʦʥʠʝʚʳʝ ʩʦʣʠ 4a,b ʠ ʠʣʠʜʳ 6a,b ʥʝ ʦʧʠʩʘʥʳ ʚ ʣʠʪʝʨʘʪʫʨʝ. ʀʭ ʩʪʨʦʝʥʠʝ ʧʦʜʪʚʝʨʞʜʝʥʦ 

ʜʘʥʥʳʤʠ ʀʂ, ʗʄʈ 1ʅ, 13ʉ, 31ʈ ʩʧʝʢʪʨʦʩʢʦʧʠʠ, ʘ ʩʦʩʪʘʚ ï ʜʘʥʥʳʤʠ ʵʣʝʤʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʩʠʥʪʝʟ ʮʝʣʝʚʳʭ ʠʣʠʜʦʚ 6a,b. ʇʦʣʫʯʝʥʥʳʝ ʩʤʝʰʘʥʥʳʝ 

ʠʣʠʜʳ ʥʘ ʦʩʥʦʚʝ 2-ʪʠʝʥʠʣ- ʠ 5-(N-ʤʝʪʠʣ)ʧʠʨʘʟʦʣʠʣʬʦʩʬʠʥʦʚ ʙʳʣʠ ʠʟʫʯʝʥʳ ʚ ʨʝʘʢʮʠʠ 

ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ ʩ ʘʮʝʪʠʣʝʥʘʤʠ.  

1.2. ɼʠʵʪʦʢʩʠʬʦʩʬʦʨʠʣʟʘʤʝʱʝʥʥʳʝ ʩʤʝʰʘʥʥʳʝ ʠʣʠʜʳ 6a,b ʚ ʨʝʘʢʮʠʷʭ 

ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ ʩ ʘʮʝʪʠʣʝʥʘʤʠ 

ɼʣʷ ʠʟʫʯʝʥʠʷ ʨʝʘʢʮʠʡ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʠʣʠʜʦʚ ʩ ʘʮʝʪʠʣʝʥʘʤʠ ʙʳʣ ʚʳʙʨʘʥ 

ʥʘʙʦʨ ʘʮʝʪʠʣʝʥʦʚ ʨʘʟʣʠʯʥʦʛʦ ʩʪʨʦʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʭ ʘʨʦʤʘʪʠʯʝʩʢʠʝ (ʬʝʥʠʣʘʮʝʪʠʣʝʥ, 4-

ʵʪʠʥʠʣʘʥʠʟʦʣ, ʜʠʬʝʥʠʣʘʮʝʪʠʣʝʥ), ʛʝʪʝʨʦʘʨʦʤʘʪʠʯʝʩʢʠʝ (3-ʵʪʠʥʠʣʪʠʦʬʝʥ), ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʝ 

ʘʨʦʤʘʪʠʯʝʩʢʠʝ (9-ʵʪʠʥʠʣʬʝʥʘʥʪʨʝʥ), ʠ ʘʣʢʠʣʴʥʳʝ ʟʘʤʝʩʪʠʪʝʣʠ (ʜʝʮʠʥ-1). ʉ ʵʪʠʤ ʞʝ ʥʘʙʦʨʦʤ 

ʘʮʝʪʠʣʝʥʦʚ ʨʘʥʝʝ ʚ ʥʘʰʝʡ ʥʘʫʯʥʦʡ ʛʨʫʧʧʝ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʘʢʮʠʡ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ 

ʢʘʨʙʦʥʠʣʟʘʤʝʱʝʥʥʳʭ ʩʤʝʰʘʥʥʳʭ ʠʣʠʜʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʩʜʝʣʘʪʴ ʢʦʨʨʝʢʪʥʳʝ ʚʳʚʦʜʳ ʧʨʠ 

ʩʨʘʚʥʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʠʟʫʯʘʝʤʦʛʦ ʧʨʦʮʝʩʩʘ.  

1.2.1. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʠʨʘʟʦʣʠʣʟʘʤʝʱʝʥʥʦʛʦ ʠʣʠʜʘ 6a ʩ ʘʮʝʪʠʣʝʥʘʤʠ 

ɻʝʪʝʨʦʮʠʢʣʠʟʘʮʠʷ ʠʣʠʜʘ 6a ʧʨʦʠʩʭʦʜʠʪ ʣʠʰʴ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

4-ʤʝʪʦʢʩʠʬʝʥʠʣʘʮʝʪʠʣʝʥʦʤ ʧʨʠ ʋʌ-ʦʙʣʫʯʝʥʠʠ (366 ʥʤ). ʇʨʠ ʦʙʣʫʯʝʥʠʠ ʠʣʠʜʘ 6a ʩ 

ʬʝʥʠʣʘʮʝʪʠʣʝʥʦʤ, 3-ʵʪʠʥʠʣʪʠʦʬʝʥʦʤ, 9-ʵʪʠʥʠʣʬʝʥʘʥʪʨʝʥʦʤ, ʜʝʮʠʥʦʤ-1 ʠ ʜʠʬʝʥʠʣʘʮʝʪʠʣʝʥʦʤ ʚ 

ʭʣʦʨʠʩʪʦʤ ʤʝʪʠʣʝʥʝ ʦʙʨʘʟʦʚʘʥʠʷ P-ʛʝʪʝʨʦʮʠʢʣʦʚ ʥʝ ʧʨʦʠʩʭʦʜʠʪ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʧʨʦʪʝʢʘʝʪ 

ʪʦʣʴʢʦ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʜʝʩʪʨʫʢʮʠʷ ʠʣʠʜʘ 6a ʜʦ ʬʦʩʬʦʥʠʝʚʦʡ ʩʦʣʠ 9. ʕʪʦʪ ʧʨʦʮʝʩʩ ʩʦʧʨʦʚʦʞʜʘʝʪ 
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ʚʩʝ ʨʝʘʢʮʠʠ ʩ ʫʯʘʩʪʠʝʤ ʩʤʝʰʘʥʥʳʭ ʬʦʩʬʦʥʠʝʚʦ-ʠʦʜʦʥʠʝʚʳʭ ʠʣʠʜʦʚ ʠ ʧʨʦʠʩʭʦʜʠʪ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʨʘʩʪʚʦʨʠʪʝʣʷ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʠʣʠʜʘ 6a ʩ 4-ʤʝʪʦʢʩʠʬʝʥʠʣʘʮʝʪʠʣʝʥʦʤ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʬʦʩʬʠʥʠʥʦʧʠʨʘʟʦʣʘ 7 ʠ ʧʠʨʘʟʦʣʠʣʟʘʤʝʱʝʥʥʦʛʦ ʬʦʩʬʠʥʦʣʠʥʘ 8 ʚ ʩʦʦʪʥʦʰʝʥʠʠ 2:1, ʢʦʪʦʨʳʝ 

ʫʜʘʣʦʩʴ ʚʳʜʝʣʠʪʴ ʤʝʪʦʜʦʤ ʢʦʣʦʥʦʯʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʩ ʥʠʟʢʠʤʠ ʚʳʭʦʜʘʤʠ 10 ʠ 5% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʉʭʝʤʘ 4). ɺ ʩʧʝʢʪʨʝ ʗʄʈ 31ʈ ʵʪʠ ʧʨʦʜʫʢʪʳ ʥʘʙʣʶʜʘʣʠʩʴ ʪʘʢʦʤ ʞʝ ʩʦʦʪʥʦʰʝʥʠʠ, 

ʠ ʦʩʥʦʚʥʳʤ (77%) ʧʨʦʜʫʢʪʦʤ ʢʦʥʚʝʨʩʠʠ ʠʣʠʜʘ 6ʘ ʷʚʣʷʝʪʩʷ ʬʦʩʬʦʥʠʝʚʘʷ ʩʦʣʴ 9.  

ʉʭʝʤʘ 4. 

 

ʉʦʦʪʥʦʰʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ 7 ʠ 8 ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʙʦʣʴʰʦʡ ʨʘʟʥʠʮʝ ʚ 

ʨʝʘʢʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʜʚʫʭ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʟʘʤʝʩʪʠʪʝʣʝʡ ʚ ʬʦʩʬʦʥʠʝʚʦʤ ʬʨʘʛʤʝʥʪʝ, ʥʦ 

ʩʢʦʨʦʩʪʴ ʘʪʘʢʠ ʧʦ ʧʠʨʘʟʦʣʴʥʦʤʫ ʮʠʢʣʫ ʚʩʝ-ʪʘʢʠ ʚʳʰʝ. ɸʥʘʣʦʛʠʯʥʳʡ ʨʝʟʫʣʴʪʘʪ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʜʚʫʭ ʧʨʦʜʫʢʪʦʚ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ (ʪʠʝʥʠʣʟʘʤʝʱʝʥʥʦʛʦ ʬʦʩʬʠʥʦʣʠʥʘ ʠ ʬʦʩʬʠʥʠʥʦʪʠʦʬʝʥʘ) ʙʳʣ 

ʧʦʣʫʯʝʥ ʨʘʥʝʝ ʜʣʷ ʪʠʝʥʠʣʟʘʤʝʱʝʥʥʦʛʦ ʩʤʝʰʘʥʥʦʛʦ ʠʣʠʜʘ, ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʤʝʪʦʢʩʠʢʘʨʙʦʥʠʣʴʥʦʡ ʛʨʫʧʧʦʡ, ʧʨʠ ʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʬʝʥʠʣʘʮʝʪʠʣʝʥʦʤ. ʉʪʨʫʢʪʫʨʘ 

ʧʦʣʫʯʝʥʥʳʭ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ 7 ʠ 8 ʙʳʣʘ ʧʦʜʪʚʝʨʞʜʝʥʘ ʜʘʥʥʳʤʠ ʗʄʈ 

ʩʧʝʢʪʨʦʩʢʦʧʠʠ 1ʅ, 13ʉ ʠ 31ʈ. 

1.2.2. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʪʠʝʥʠʣʟʘʤʝʱʝʥʥʦʛʦ ʠʣʠʜʘ 6b ʩ ʘʣʢʠʥʘʤʠ 

ʈʝʘʢʮʠʷ ʪʠʝʥʠʣʟʘʤʝʱʝʥʥʦʛʦ ʠʣʠʜʘ 6b ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʩ ʪʝʨʤʠʥʘʣʴʥʳʤʠ ʘʣʢʠʥʘʤʠ - 

ʬʝʥʠʣʘʮʝʪʠʣʝʥʦʤ ʠ 3-ʵʪʠʥʠʣʪʠʦʬʝʥʦʤ, ʧʨʦʪʝʢʘʝʪ ʟʘ ʥʝʩʢʦʣʴʢʦ ʩʝʢʫʥʜ ʧʨʠ ʩʤʝʰʝʥʠʠ ʨʝʘʛʝʥʪʦʚ ʠ 

ʥʝ ʪʨʝʙʫʝʪ ʋʌ-ʦʙʣʫʯʝʥʠʷ, ʪʘʢʞʝ ʢʘʢ ʚ ʩʣʫʯʘʝ ʩ ʚʳʰʝʫʧʦʤʷʥʫʪʳʤ ʢʘʨʙʦʤʝʪʦʢʩʠʟʘʤʝʱʝʥʥʳʤ 

ʘʥʘʣʦʛʦʤ. ʆʜʥʘʢʦ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʟʫʝʪʩʷ ʪʦʣʴʢʦ ʦʜʠʥ ʧʨʦʜʫʢʪ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ ï 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʬʦʩʬʠʥʠʥʦʪʠʦʬʝʥʳ 10 ʠ 11 ʩ ʥʠʟʢʠʤ ʚʳʭʦʜʦʤ (ʉʭʝʤʘ 5). 

ʉʭʝʤʘ 5 

 

ɼʦʣʷ ʧʨʦʮʝʩʩʘ ʜʝʩʪʨʫʢʮʠʠ ʩʤʝʰʘʥʥʦʛʦ ʠʣʠʜʘ 6b ʜʦ ʬʦʩʬʦʥʠʝʚʦʡ ʩʦʣʠ 12 ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʦʯʝʥʴ ʚʳʩʦʢʘ (78-84 %). ʅʘʤ ʫʜʘʣʦʩʴ ʚʳʜʝʣʠʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʦʜʫʢʪʳ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ ï 

10, 11. ɺ ʩʧʝʢʪʨʘʭ ʨʝʘʢʮʠʦʥʥʳʭ ʩʤʝʩʝʡ ʚ ʩʣʫʯʘʝ ʨʝʘʢʮʠʡ ʩ ʬʝʥʠʣʘʮʝʪʠʣʝʥʦʤ ʠ 3-ʵʪʠʥʠʣʪʠʦʬʝʥʦʤ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʠʛʥʘʣʳ ʪʦʣʴʢʦ ʚʳʜʝʣʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʚ ʩʦʦʪʥʦʰʝʥʠʷʭ 1:5 ʠ 1:8 

(ʬʦʩʬʠʥʠʥʦʪʠʦʬʝʥ : ʩʦʣʴ), ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʇʦʩʣʝ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʟʜʝʣʝʥʠʷ ʧʨʦʜʫʢʪʦʚ 

ʨʝʘʢʮʠʡ ʵʪʠ ʩʦʦʪʥʦʰʝʥʠʷ ʥʝ ʠʟʤʝʥʷʶʪʩʷ.  
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ʉʦʝʜʠʥʝʥʠʷ 10 ʠ 11 ʙʳʣʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʤʝʪʦʜʘʤʠ ʗʄʈ 1ʅ, 13ʉ ʠ 31P, ʘ ʪʘʢʞʝ ʀʂ-

ʩʧʝʢʪʨʦʩʢʦʧʠʝʡ, ʘ ʠʭ ʩʦʩʪʘʚ ʧʦʜʪʚʝʨʞʜʝʥ ʤʘʩʩ-ʩʧʝʢʪʨʦʩʢʦʧʠʝʡ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ. 

1.3. ʉʠʥʪʝʟ ʬʫʨʠʣʟʘʤʝʱʝʥʥʦʛʦ ʩʤʝʰʘʥʥʦʛʦ ʠʣʠʜʘ 6ʩ, ʩʪʘʙʠʣʠʟʠʨʦʚʘʥʥʦʛʦ 

ʬʦʩʬʦʨʠʣʴʥʦʡ ʛʨʫʧʧʦʡ 

ʇʦ ʩʭʝʤʝ, ʦʧʠʩʘʥʥʦʡ ʜʣʷ ʠʣʠʜʦʚ 6a,b, ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ ʩʠʥʪʝʟ ʬʫʨʠʣʟʘʤʝʱʝʥʥʦʛʦ 

ʩʤʝʰʘʥʥʦʛʦ ʠʣʠʜʘ 6ʩ. 2-ʌʫʨʠʣʜʠʬʝʥʠʣʬʦʩʬʠʥ 2ʩ, ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʡ ʧʦ ʦʧʠʩʘʥʥʦʡ ʚ ʣʠʪʝʨʘʪʫʨʝ 

ʤʝʪʦʜʠʢʝ ʚʚʝʣʠ ʚ ʨʝʘʢʮʠʶ ʘʣʢʠʣʠʨʦʚʘʥʠʷ ʪʨʠʬʣʘʪʦʤ 3 ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʬʦʩʬʦʥʠʝʚʦʡ ʩʦʣʠ 4ʩ ʩ 

ʚʳʭʦʜʦʤ 86%. ɼʝʧʨʦʪʦʥʠʨʦʚʘʥʠʝʤ ʩʦʣʠ 4ʩ ʜʝʡʩʪʚʠʝʤ ʛʠʜʨʠʜʘ ʥʘʪʨʠʷ ʧʦʣʫʯʠʣʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʬʦʩʬʦʥʠʝʚʳʡ ʠʣʠʜ 5ʩ ʩ ʚʳʭʦʜʦʤ 82 %. (ʩʭʝʤʘ 6) 

ʉʭʝʤʘ 6 

 

ʌʦʩʬʦʥʠʝʚʳʡ ʠʣʠʜ 5ʩ ʙʳʣ ʧʦʣʫʯʝʥ ʚ ʚʠʜʝ ʚʷʟʢʦʛʦ ʤʘʩʣʘ. ʆʥ ʥʝʩʪʘʙʠʣʝʥ ʠ ʚʚʦʜʠʣʩʷ ʚ 

ʨʝʘʢʮʠʶ ʙʝʟ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʦʯʠʩʪʢʠ, ʦʜʥʘʢʦ ʝʛʦ ʩʪʨʫʢʪʫʨʘ ʙʳʣʘ ʥʘʜʝʞʥʦ ʜʦʢʘʟʘʥʘ ʜʘʥʥʳʤʠ 

ʗʄʈ 1ʅ ʠ 31ʈ.   

ʆʢʠʩʣʝʥʠʝʤ ʠʣʠʜʘ 5ʩ ʬʝʥʠʣʠʦʜʦʟʦʘʮʝʪʘʪʦʤ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ ʙʳʣ ʦʩʫʱʝʩʪʚʣʝʥ 

ʩʠʥʪʝʟ ʩʤʝʰʘʥʥʦʛʦ ʠʣʠʜʘ 6ʩ (ʉʭʝʤʘ 7). ʆʜʥʘʢʦ, ʚʳʧʘʚʰʠʡ ʙʝʣʳʡ ʧʦʨʦʰʦʢ ʠʣʠʜʘ 6ʩ ʧʦʩʣʝ 

ʧʨʦʤʳʚʘʥʠʷ ʵʬʠʨʦʤ ʠ ʧʨʠ ʧʦʜʩʫʰʠʚʘʥʠʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʬʠʣʴʪʨʝ ʩʪʘʣ ʪʝʤʥʝʪʴ ʠ ʚ ʪʝʯʝʥʠʝ 

ʥʝʩʢʦʣʴʢʠʭ ʤʠʥʫʪ ʧʨʝʚʨʘʪʠʣʩʷ ʚ ʙʫʨʦʝ ʤʘʩʣʦ. 

ʉʭʝʤʘ 7 

 

ʇʦʩʢʦʣʴʢʫ ʨʘʥʝʝ ʤʳ ʥʝ ʩʪʘʣʢʠʚʘʣʠʩʴ ʩ ʪʘʢʠʤʠ ʷʚʣʝʥʠʷʤʠ ʧʨʠ ʚʳʜʝʣʝʥʠʠ ʩʤʝʰʘʥʥʳʭ 

ʠʣʠʜʦʚ, ʜʣʷ ʚʳʷʩʥʝʥʠʷ ʧʨʠʯʠʥ ʨʘʟʣʦʞʝʥʠʷ ʠʣʠʜʘ 6ʩ (ʝʛʦ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴ ʥʘ ʚʦʟʜʫʭʝ, ʣʠʙʦ ʫʩʣʦʚʠʷ 

ʚʳʜʝʣʝʥʠʷ, ʧʨʠʚʦʜʷʱʠʝ ʢ ʜʝʩʪʨʫʢʮʠʠ) ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʧʪʠʤʠʟʘʮʠʷ ʫʩʣʦʚʠʡ ʝʛʦ ʚʳʜʝʣʝʥʠʷ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʣʠʰʴ ʤʥʦʛʦʢʨʘʪʥʦʝ ʧʨʦʤʳʚʘʥʠʝ ʦʩʘʜʢʘ ʧʦʩʣʝ ʦʪʜʝʣʝʥʠʷ ʦʪ 

ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ ʩʫʭʠʤ ʜʠʵʪʠʣʦʚʳʤ ʵʬʠʨʦʤ (200 ʤʣ ʥʘ 1 ʛ ʠʣʠʜʘ) ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʠ 

ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʠʣʠʜ 6ʩ. ɼʝʩʪʨʫʢʮʠʠ ʥʘ ʚʦʟʜʫʭʝ ʠʣʠʜʘ 6ʩ, ʚʳʜʝʣʝʥʥʦʛʦ ʧʦʜʦʙʥʳʤ ʦʙʨʘʟʦʤ, ʥʝ 

ʧʨʦʠʩʭʦʜʠʪ.  

ʉʪʨʫʢʪʫʨʘ ʧʦʣʫʯʝʥʥʦʛʦ ʠʣʠʜʘ 6ʩ ʙʳʣʘ ʧʦʜʪʚʝʨʞʜʝʥʘ ʜʘʥʥʳʤʠ ʀʂ- ʠ ʗʄʈ 1ʅ, 13ʉ ʠ 31ʈ 

ʩʧʝʢʪʨʦʩʢʦʧʠʠ, ʘ ʩʦʩʪʘʚ ʧʦʜʪʚʝʞʜʝʥ ʜʘʥʥʳʤʠ HRMS.  

ʇʦʩʢʦʣʴʢʫ ʚʳʜʝʣʝʥʠʝ ʩʤʝʰʘʥʥʦʛʦ ʠʣʠʜʘ ʠʟ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʝʡʩʪʚʠʝʤ 

ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ HBF4, ʚʦʟʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʧʨʠʯʠʥʘ ʪʘʢʦʛʦ ʘʥʦʤʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ 

ʬʫʨʠʣʟʘʤʝʱʝʥʥʳʭ ʠʣʠʜʦʚ ï ʵʪʦ ʢʘʪʘʣʠʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʩʣʝʜʦʚʳʭ ʢʦʣʠʯʝʩʪʚ ʢʠʩʣʦʪʥʳʭ ʧʨʠʤʝʩʝʡ. 

ʌʫʨʘʥʦʚʦʝ ʢʦʣʴʮʦ ʩʘʤʦ ʧʦ ʩʝʙʝ ʷʚʣʷʝʪʩʷ ʵʣʝʢʪʨʦʥʦʠʟʙʳʪʦʯʥʳʤ ʠ ʩʢʣʦʥʥʦ ʢ ʧʨʦʪʦʥʠʨʦʚʘʥʠʶ. ʏʪʦ 
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ʢʘʩʘʝʪʩʷ ʩʤʝʰʘʥʥʦʛʦ ʠʣʠʜʘ 6ʩ, ʬʦʩʬʦʨʠʣʴʥʘʷ ʛʨʫʧʧʘ ʪʘʢʞʝ ʩʢʣʦʥʥʘ ʢ ʨʝʘʢʮʠʷʤ ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ. 

ʉʦʯʝʪʘʥʠʝ ʵʪʠʭ ʜʚʫʭ ʬʘʢʪʦʨʦʚ, ʚʦʟʤʦʞʥʦ, ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ ʦʢʢʣʶʜʠʨʦʚʘʥʥʦʛʦ ʚ ʢʨʠʩʪʘʣʣʘʭ 

ʠʣʠʜʘ 6ʩ ʢʦʣʠʯʝʩʪʚʘ ʢʠʩʣʦʪʳ ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʠʥʠʮʠʠʨʦʚʘʥʠʷ ʝʛʦ ʙʳʩʪʨʦʡ ʜʝʩʪʨʫʢʮʠʠ. 

ʄʥʦʛʦʢʨʘʪʥʦʝ ʧʨʦʤʳʚʘʥʠʝ ʩʫʭʠʤ ʵʬʠʨʦʤ, ʚʠʜʠʤʦ, ʧʦʟʚʦʣʷʝʪ ʫʜʘʣʠʪʴ ʜʘʞʝ ʩʣʝʜʦʚʳʝ ʢʦʣʠʯʝʩʪʚʘ 

ʢʠʩʣʦʪʳ ʠ ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʮʝʣʝʚʦʛʦ ʠʣʠʜʘ 6ʩ ʚ ʩʪʘʙʠʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʅʘʰʠ ʧʨʝʜʳʜʫʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʘʢʮʠʡ ʪʨʠʬʝʥʠʣʟʘʤʝʱʝʥʥʳʭ ʩʤʝʰʘʥʥʳʭ ʠʣʠʜʦʚ ʩ 

ʬʝʥʠʣʘʮʝʪʠʣʝʥʦʤ ʤʝʪʦʜʦʤ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʬʦʪʦʣʠʟʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʘʪʘʣʠʪʠʯʝʩʢʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʢʠʩʣʦʪʳ ʫʩʢʦʨʷʶʪ ʜʘʥʥʫʶ ʨʝʘʢʮʠʶ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʘ ʥʝʢʦʪʦʨʳʭ ʧʨʠʤʝʨʘʭ ʨʝʘʢʮʠʡ 

ʢʘʨʙʦʤʝʪʦʢʩʠʟʘʤʝʱʝʥʥʳʭ ʩʤʝʰʘʥʥʳʭ ʠʣʠʜʦʚ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʨʝʘʢʮʠʠ ʩ ʘʮʝʪʠʣʝʥʘʤʠ 

ʧʨʦʪʝʢʘʶʪ ʙʝʟ ʦʙʣʫʯʝʥʠʷ ʩʨʘʟʫ ʧʨʠ ʩʤʝʰʝʥʠʠ ʨʝʘʛʝʥʪʦʚ. ʊʘʢʦʡ ʞʝ ʨʝʟʫʣʴʪʘʪ ʤʳ ʥʘʙʣʶʜʘʣʠ ʜʣʷ 

ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ ʠʣʠʜʘ 6b, ʦʧʠʩʘʥʥʦʡ ʚ ʧʨʝʜʳʜʫʱʝʤ ʨʘʟʜʝʣʝ. ɺʠʜʠʤʦ ʚ ʵʪʠʭ ʩʣʫʯʘʷʭ ʨʝʘʢʮʠʷ 

ʥʘʯʠʥʘʣʘʩʴ ʙʳʩʪʨʦ ʧʨʠ ʩʦʜʝʡʩʪʚʠʠ ʩʣʝʜʦʚʳʭ ʢʦʣʠʯʝʩʪʚ ʢʠʩʣʦʪʳ. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʵʪʦʛʦ ʫʪʚʝʨʞʜʝʥʠʷ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʩʠʥʪʝʟʠʨʦʚʘʪʴ ʩʝʨʠʶ 

ʬʫʨʠʣʟʘʤʝʱʝʥʥʳʭ ʩʤʝʰʘʥʥʳʭ ʬʦʩʬʦʥʠʝʚʦ-ʠʦʜʦʥʠʝʚʳʭ ʠʣʠʜʦʚ (ʚʢʣʶʯʘʷ ʦʧʠʩʘʥʥʳʝ ʨʘʥʝʝ), 

ʧʨʦʚʝʩʪʠ ʠʭ ʪʱʘʪʝʣʴʥʫʶ ʦʯʠʩʪʢʫ ʧʦ ʚʳʰʝʦʧʠʩʘʥʥʦʡ ʧʨʦʮʝʜʫʨʝ ʠ ʠʩʩʣʝʜʦʚʘʪʴ ʠʭ ʧʦʚʝʜʝʥʠʝ ʚ 

ʨʝʘʢʮʠʷʭ ʬʦʪʦʭʠʤʠʯʝʩʢʦʡ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ ʩ ʘʣʢʠʥʘʤʠ.  

ʇʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʤʝʪʦʜʠʢʘʤ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʨʘʟʣʠʯʥʳʝ ʬʫʨʠʣʬʦʩʬʠʥʳ 2 ʩ-e (ʉʭʝʤʘ 8): 

ʉʭʝʤʘ 8. 

 

 

ʎʝʣʝʚʳʝ ʬʫʨʠʣʟʘʤʝʱʝʥʥʳʝ ʩʤʝʰʘʥʥʳʝ ʠʣʠʜʳ 17, 18 ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʪʨʝʭʩʪʘʜʠʡʥʳʤ 

ʩʠʥʪʝʟʦʤ ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʤʝʪʦʜʠʢʘʤ ʜʣʷ ʩʤʝʰʘʥʥʳʭ ʠʣʠʜʦʚ, ʠʩʭʦʜʷ ʠʟ ʬʦʩʬʠʥʦʚ 2 ʩ-e, 

ʤʦʜʠʬʠʢʘʮʠʠ ʙʳʣʘ ʧʦʜʚʝʨʛʥʫʪʘ ʪʦʣʴʢʦ ʩʪʘʜʠʷ ʚʳʜʝʣʝʥʠʷ ʢʦʥʝʯʥʦʛʦ ʧʨʦʜʫʢʪʘ - ʩʤʝʰʘʥʥʦʛʦ ʠʣʠʜʘ 

(ʉʭʝʤʘ 9).  

ʉʭʝʤʘ 9 

 

ʌʦʩʬʦʥʠʝʚʳʝ ʩʦʣʠ 13ʩ, 14ʩ, ʠʣʠʜʳ 15ʩ, 16ʩ ʠ ʩʤʝʰʘʥʥʳʝ ʠʣʠʜʳ 17ʩ, 18ʩ ʦʧʠʩʘʥʳ ʨʘʥʝʝ. 

ʆʩʪʘʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ 13d,e, 14d, 15d,e, 16d, 17d,e, 18d ʥʝ ʦʧʠʩʘʥʳ ʚ ʣʠʪʝʨʘʪʫʨʝ. 

ʀʭ ʩʪʨʫʢʪʫʨʘ ʧʦʜʪʚʝʨʞʜʝʥʘ ʜʘʥʥʳʤʠ ʀʂ ʠ ʗʄʈ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʥʘ ʷʜʨʘʭ 1ʅ, 13ʉ ʠ 31P, ʘ 

ʩʦʩʪʘʚ ʧʦʜʪʚʝʨʞʜʝʥ ʵʣʝʤʝʥʪʥʳʤ ʘʥʘʣʠʟʦʤ.  

ɺʩʝ ʩʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʧʦ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʦʡ ʤʝʪʦʜʠʢʝ ʬʫʨʠʣʟʘʤʝʱʝʥʥʳʝ ʩʤʝʰʘʥʥʳʝ 

ʠʣʠʜʳ 6ʩ, 17ʩ,d,e ʠ 18ʩ,d ʙʳʣʠ ʚʚʝʜʝʥʳ ʚ ʨʝʘʢʮʠʶ ʩ ʘʮʝʪʠʣʝʥʘʤʠ, ʠ ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʥʠ ʥʝ 
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ʨʝʘʛʠʨʫʶʪ ʩ ʘʣʢʠʥʘʤʠ ʙʝʟ ʦʙʣʫʯʝʥʠʷ. ʌʦʪʦʭʠʤʠʯʝʩʢʦʤʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʬʫʨʠʣʟʘʤʝʱʝʥʥʳʭ 

ʠʣʠʜʦʚ ʩ ʘʮʝʪʠʣʝʥʘʤʠ ʧʦʩʚʷʱʝʥʘ ʩʣʝʜʫʶʱʘʷ ʛʣʘʚʘ. 

1.4. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʬʫʨʠʣʟʘʤʝʱʝʥʥʳʭ ʩʤʝʰʘʥʥʳʭ ʠʣʠʜʦʚ 6ʩ, 17-18 ʩ ʘʣʢʠʥʘʤʠ 

ʉʠʥʪʝʟʠʨʦʚʘʥʥʳʝ ʥʘʤʠ ʩʤʝʰʘʥʥʳʝ ʠʣʠʜʳ 6ʩ, 17ʩ,d,e ʠ 18ʩ,d ʙʳʣʠ ʚʚʝʜʝʥʳ ʚ 

ʬʦʪʦʭʠʤʠʯʝʩʢʠʝ ʨʝʘʢʮʠʠ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ ʩ ʩʝʨʠʝʡ ʪʝʨʤʠʥʘʣʴʥʳʭ ʘʣʢʠʥʦʚ 

ʇʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʠʣʠʜʘ 17ʩ ʩ 4-ʤʝʪʦʢʩʠʬʝʥʠʣʘʮʝʪʠʣʝʥʦʤ ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʝ ʜʚʫʭ 

ʧʨʦʜʫʢʪʦʚ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ - ʬʦʩʬʠʥʠʥʦʬʫʨʘʥʘ 19 ʠ ʬʦʩʬʦʥʠʡʟʘʤʝʱʝʥʥʦʛʦ ʬʫʨʘʥʘ 20 c 

ʚʳʭʦʜʘʤʠ 15 % ʠ 22 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʉʭʝʤʘ 10). 

ʉʭʝʤʘ 10. 

 

ʆʙʨʘʟʦʚʘʥʠʝ ʬʦʩʬʦʥʠʡʟʘʤʝʱʝʥʥʦʛʦ ʬʫʨʘʥʘ 20 ʦʧʠʩʘʥʦ ʨʘʥʝʝ (ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠʣʠʜʦʚ, 

ʚʳʜʝʣʝʥʥʳʭ ʧʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ) ʠ ʦʙʩʫʞʜʝʥʦ ʚ ʨʘʙʦʪʘʭ ʥʘʰʝʡ ʥʘʫʯʥʦʡ ʛʨʫʧʧʳ, ʧʨʠ ʵʪʦʤ 

ʦʙʨʘʟʦʚʘʥʠʝ ʬʦʩʬʠʥʠʥʦʬʫʨʘʥʘ ʚ ʜʘʥʥʦʡ ʨʝʘʢʮʠʠ ʥʝ ʬʠʢʩʠʨʦʚʘʣʦʩʴ.  

ʉʪʨʫʢʪʫʨʘ ʬʦʩʬʠʥʠʥʦʬʫʨʘʥʘ 19 ʙʳʣʘ ʧʦʜʪʚʝʨʞʜʝʥʘ ʜʘʥʥʳʤʠ ʈʉɸ. ʅʘ ʨʠʩʫʥʢʝ 2 

ʧʨʠʚʝʜʝʥʘ ʝʛʦ ʩʪʨʫʢʪʫʨʘ. ʊʘʢʞʝ ʦʥ ʙʳʣ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ʜʘʥʥʳʤʠ ʀʂ ʠ ʗʄʈ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ 1ʅ, 
13ʉ ʠ 31ʈ, ʘ ʩʦʩʪʘʚ ʙʳʣ ʧʦʜʪʚʝʨʞʜʝʥ ʜʘʥʥʳʤʠ ESI-HRMS. 

 

ʈʠʩʫʥʦʢ 2. ʉʪʨʫʢʪʫʨʘ ʬʦʩʬʠʥʠʥʦʬʫʨʘʥʘ 19 ʧʦ ʜʘʥʥʳʤ ʈʉɸ. 

ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ A ʥʝ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʪʝʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʬʦʩʬʠʥʠʥʦʬʫʨʘʥʦʚ (B), 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʨʘʥʝʝ ʜʣʷ ʧʨʦʜʫʢʪʦʚ ʥʘ ʦʩʥʦʚʝ 2-ʬʫʨʠʣʟʘʤʝʱʝʥʥʳʭ ʠʣʠʜʦʚ (ʨʠʩʫʥʦʢ 

3).  

 

ʈʠʩʫʥʦʢ 3. ɺʦʟʤʦʞʥʳʝ ʩʪʨʫʢʪʫʨʳ ʬʦʩʬʠʥʠʥʦʬʫʨʘʥʦʚ. 

ʉʪʨʫʢʪʫʨʘ ʬʦʩʬʠʥʠʥʦʬʫʨʘʥʦʚ B ʙʳʣʘ ʧʨʝʜʣʦʞʝʥʘ ʚ ʥʘʰʠʭ ʧʨʝʜʳʜʫʱʠʭ ʨʘʙʦʪʘʭ ʧʦ 

ʘʥʘʣʦʛʠʠ ʩ ʧʨʦʜʫʢʪʘʤʠ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ 2-ʪʠʝʥʠʣʟʘʤʝʱʝʥʥʦʛʦ ʠʣʠʜʘ 22a ʩ ʘʣʢʠʥʘʤʠ ï 

ʬʦʩʬʠʥʠʥʦʪʠʦʬʝʥʘʤʠ 23 (ʉʭʝʤʘ 11).  
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ʉʭʝʤʘ 11. 

 

ʇʨʠ ʚʚʝʜʝʥʠʠ ʚ ʨʝʘʢʮʠʶ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ ʩ 4-ʤʝʪʦʢʩʠʬʝʥʠʣʘʮʝʪʠʣʝʥʦʤ 

3-ʬʫʨʠʣʟʘʤʝʱʝʥʥʦʛʦ ʠʣʠʜʘ 17e ʚ ʢʘʯʝʩʪʚʝ ʦʜʥʦʛʦ ʠʟ ʧʨʦʜʫʢʪʦʚ ʪʘʢʞʝ ʙʳʣ ʚʳʜʝʣʝʥ 

ʬʦʩʬʠʥʠʥʦʬʫʨʘʥ 19, ʧʦʤʠʤʦ ʢʦʪʦʨʦʛʦ ʠʟ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ ʤʝʪʦʜʦʤ ʢʦʣʦʥʦʯʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ 

ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʬʦʩʬʠʥʦʣʠʥ 24, ʬʦʩʬʦʥʠʡʟʘʤʝʱʝʥʥʳʡ ʬʫʨʘʥ 25 ʠ ʬʦʩʬʦʥʠʝʚʘʷ ʩʦʣʴ 26 (ʉʭʝʤʘ 

12). 

ʉʭʝʤʘ 12 

 

ʆʙʨʘʟʦʚʘʥʠʝ ʦʜʥʦʛʦ ʠ ʪʦʛʦ ʞʝ ʬʦʩʬʠʥʠʥʦʬʫʨʘʥʘ 19 ʠʟ 2- ʠ 3-ʬʫʨʠʣʟʘʤʝʱʝʥʥʳʭ ʠʣʠʜʦʚ 

17ʩ ʠ 17e ʙʳʣʘ ʜʦʢʘʟʘʥʘ ʩ ʧʦʤʦʱʴʶ ʗʄʈ ʩʧʝʢʪʨʦʩʢʦʧʠʠ. ʉʧʝʢʪʨʳ ʗʄʈ 1ʅ, 13ʉ ʠ 31P ʢʘʞʜʦʛʦ ʠʟ 

ʦʙʨʘʟʮʦʚ ʠ ʠʭ ʵʢʚʠʤʦʣʷʨʥʦʡ ʩʤʝʩʠ ʧʦʣʥʦʩʪʴʶ ʠʜʝʥʪʠʯʥʳ, ʚ ʩʧʝʢʪʨʘʭ ʩʤʝʩʠ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʫʜʚʦʝʥʠʷ ʩʠʛʥʘʣʦʚ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʣʷ 3-ʪʠʝʥʠʣ-ʟʘʤʝʱʝʥʥʦʛʦ ʠʣʠʜʘ 22b ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʷ ʩ ʘʣʢʠʥʘʤʠ 

ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʜʚʫʭ ʨʘʟʣʠʯʥʳʭ ʬʦʩʬʠʥʠʥʦʪʠʦʬʝʥʦʚ: [3,2-b] ʠ [3,4-c]ʬʦʩʬʠʥʠʥʦʪʠʦʬʝʥʳ 

27, 28 (Cʭʝʤʘ 13). 

ʉʭʝʤʘ 13 

 

ʉʨʘʚʥʝʥʠʝ ʧʨʦʜʫʢʪʦʚ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ ʜʣʷ 2-ʪʠʝʥʠʣ-, 3-ʪʠʝʥʠʣ-, 2-ʬʫʨʠʣ- ʠ 

3-ʬʫʨʠʣʟʘʤʝʱʝʥʥʳʭ ʠʣʠʜʦʚ 22a,b, 17ʩ, 17e ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʤʝʭʘʥʠʟʤ rʦʙʨʘʟʦʚʘʥʠʷ 

ʬʦʩʬʠʥʠʥʦʬʫʨʘʥʘ 19 ʠʟ 2-ʬʫʨʠʣʟʘʤʝʱʝʥʥʦʛʦ ʠʣʠʜʘ 17ʩ ʠ 3-ʬʫʨʠʣʟʘʤʝʱʝʥʥʦʛʦ ʠʣʠʜʘ 17ʝ ʨʘʟʥʳʝ, 

ʠ ʧʨʠ ʦʙʨʘʟʦʚʘʥʠʠ ʬʦʩʬʠʥʠʥʦʬʫʨʘʥʘ ʠʟ 2-ʬʫʨʠʣʟʘʤʝʱʝʥʥʦʛʦ ʩʤʝʰʘʥʥʦʛʦ ʠʣʠʜʘ ʧʨʦʠʩʭʦʜʠʪ 

ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʘ: 1,2-ʩʜʚʠʛ ʬʦʩʬʦʥʠʝʚʦʡ ʛʨʫʧʧʳ ʚ ʬʫʨʘʥʦʚʦʤ ʢʦʣʴʮʝ. ʇʨʝʜʧʦʣʘʛʘʝʤʳʡ ʤʝʭʘʥʠʟʤ 

ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʙʫʜʝʪ ʦʙʩʫʞʜʝʥ ʚ ʦʪʜʝʣʴʥʦʡ ʛʣʘʚʝ. 

ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʦʙʱʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʧʝʨʝʛʨʫʧʧʠʨʦʚʢʠ ʧʨʠ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ 

2-ʬʫʨʠʣʟʘʤʝʱʝʥʥʳʭ ʩʤʝʰʘʥʥʳʭ ʠʣʠʜʦʚ ʩ ʘʮʝʪʠʣʝʥʘʤʠ, ʥʘʤʠ ʙʳʣʠ ʩʠʥʪʝʟʠʨʦʚʘʥʳ ʠ ʚʚʝʜʝʥʳ ʚ 

ʨʝʘʢʮʠʶ ʩ ʬʝʥʠʣʘʮʝʪʠʣʝʥʦʤ ʩʠʣʴʚʘʥʠʣʟʘʤʝʱʝʥʥʳʝ ʠʣʠʜ r 17d, 18d, ʩʦʜʝʨʞʘʱʠʭ ʤʝʪʠʣʴʥʫʶ 
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ʛʨʫʧʧʫ ʚʦ ʚʪʦʨʦʤ Ŭ-ʧʦʣʦʞʝʥʠʠ ʬʫʨʘʥʦʚʦʛʦ ʢʦʣʴʮʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʠ ʚʳʜʝʣʝʥʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʬʦʩʬʠʥʠʥʦʬʫʨʘʥʳ 29 ʠ 30 ʩ ʚʳʭʦʜʘʤʠ 15-17% ʠ ʩʦʣʠ 31, 32 ʩ ʚʳʭʦʜʘʤʠ 68-72 

% (ʉʭʝʤʘ 14).  

ʉʭʝʤʘ 14. 

 

ʇʦʜʪʚʝʨʞʜʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʬʦʩʬʠʥʠʥʦʬʫʨʘʥʦʚ 29 ʠ 30, ʧʦʣʫʯʝʥʥʳʭ ʠʟ 2-ʬʫʨʠʣʟʘʤʝʱʝʥʥʳʭ 

ʠʣʠʜʦʚ 17d, 18d ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʩ ʧʦʤʦʱʴʶ ʗʄʈ 1H, 13C ʠ 31ʈ. ɼʣʷ ʬʦʩʬʠʥʠʥʦʬʫʨʘʥʘ 29 ʙʳʣ 

ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ 2D ʗʄʈ ʩʧʝʢʪʨʦʩʢʦʧʠʠ.  

ɸʥʘʣʠʟ ʩ ʧʦʤʦʱʴʶ ʩʧʝʢʪʨʦʩʢʦʧʠʠ 31ʈ ʨʝʘʢʮʠʦʥʥʳʭ ʩʤʝʩʝʡ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʢʘʟʘʣ 

ʥʘʣʠʯʠʝ ʥʝ ʥʘʙʣʶʜʘʚʰʠʭʩʷ ʨʘʥʝʝ ʧʨʦʜʫʢʪʦʚ. ʍʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʟʜʝʣʝʥʠʝ ʵʪʠʭ ʨʝʘʢʮʠʦʥʥʳʭ 

ʩʤʝʩʝʡ ʤʝʪʦʜʦʤ ʢʦʣʦʥʦʯʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ ʧʦʟʚʦʣʠʣʦ ʚʳʜʝʣʠʪʴ, ʧʦʤʠʤʦ ʦʞʠʜʘʝʤʳʭ 

ʬʦʩʬʠʥʠʥʦʬʫʨʘʥʦʚ 33-37, ʬʦʩʬʦʥʠʝʚʳʭ ʩʦʣʝʡ 21, 44, 45 ʠ ʬʦʩʬʦʥʠʡʟʘʤʝʱʝʥʥʳʭ ʬʫʨʘʥʦʚ 20 ʠ 43, 

ʥʦʚʳʡ ʪʠʧ ʛʝʪʝʨʦʮʠʢʣʦʚ 38-42 (ʉʭʝʤʘ 15).  

ʉʭʝʤʘ 15. 

 

 

ʉʦʝʜʠʥʝʥʠʷ 38-42 ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʡ ʪʠʧ ʙʠʩʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ, ʩʦʜʝʨʞʘʱʠʭ ʚ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʜʚʘ ʨʘʟʥʳʭ ʬʦʩʬʠʥʠʥʦʚʳʭ ʛʝʪʝʨʦʮʠʢʣʘ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ 

çʜʠʤʝʨʥʳʭè ʛʝʪʝʨʦʮʠʢʣʦʚ. ʀʭ çʜʠʤʝʨʥʳʡè ʭʘʨʘʢʪʝʨ ʚʳʷʚʣʝʥ ʚ ʧʨʦʮʝʩʩʝ ʩʨʘʚʥʝʥʠʷ ʜʘʥʥʳʭ HRMS 

ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʬʦʩʬʠʥʠʥʦʬʫʨʘʥʘʤʠ. çɼʠʤʝʨʥʳʝè ʩʦʝʜʠʥʝʥʠʷ 38, 39, 41, ʧʦ ʜʘʥʥʳʤ ʗʄʈ 
31ʈ, ʩʦʜʝʨʞʘʪ ʧʦ ʜʚʘ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘ ʘʪʦʤʦʚ ʬʦʩʬʦʨʘ, ʚ ʩʧʝʢʪʨʘʭ ʗʄʈ 31ʈ ʩʦʝʜʠʥʝʥʠʡ 40 ʠ 42 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʯʝʪʳʨʝ ʩʠʛʥʘʣʘ ʘʪʦʤʦʚ ʬʦʩʬʦʨʘ. ʉʨʘʚʥʝʥʠʝ ʭʠʤʠʯʝʩʢʠʭ ʩʜʚʠʛʦʚ ʬʦʩʬʠʥʠʥʦʬʫʨʘʥʦʚ 

19, 33-37 ʠ ʜʘʥʥʳʭ ʗʄʈ 31ʈ ʜʣʷ çʜʠʤʝʨʥʳʭè ʩʪʨʫʢʪʫʨ 38-42 ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʢʦʨʨʝʢʪʥʦʝ 

ʦʪʥʝʩʝʥʠʝ ʩʠʛʥʘʣʦʚ ʘʪʦʤʦʚ ʬʦʩʬʦʨʘ ʜʣʷ ʩʦʝʜʠʥʝʥʠʡ 38-42. ʉʠʛʥʘʣʳ ʜʣʷ ʩʦʝʜʠʥʝʥʠʡ 38, 39, 41, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʙʦʣʝʝ ʩʠʣʴʥʦʤ ʧʦʣʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʬʦʩʬʠʥʠʥʦʬʫʨʘʥʦʚʦʤʫ ʬʨʘʛʤʝʥʪʫ, ʘ ʚ ʙʦʣʝʝ 
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ʩʣʘʙʦʤ ʧʦʣʝ ï ʬʦʩʬʠʥʠʥʦʚʦʤʫ. ɼʣʷ ʩʦʝʜʠʥʝʥʠʡ 40 ʠ 42 ʩʠʛʥʘʣʳ ʚʩʝʭ ʯʝʪʳʨʝʭ ʘʪʦʤʦʚ ʬʦʩʬʦʨʘ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʫʙʣʝʪʳ ʧʨʠ 7.90 ʠ 7.74, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʬʦʩʬʠʥʠʥʦʬʫʨʘʥʦʚʦʤʫ 

ʬʨʘʛʤʝʥʪʫ, ʧʨʠ 14.52 ʠ 14.42 ï ʬʦʩʬʠʥʠʥʦʚʦʤʫ ʬʨʘʛʤʝʥʪʫ, ʘ ʩʠʛʥʘʣʳ ʚ ʦʙʣʘʩʪʠ 23-26 ʤ.ʜ. 

ʦʪʥʦʩʷʪʩʷ ʢ ʘʪʦʤʘʤ ʬʦʩʬʦʨʘ ʜʠʵʪʦʢʩʠʬʦʩʬʦʨʠʣʴʥʳʭ ʛʨʫʧʧ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʳʭ HRMS ʤʘʩʩʳ ʧʨʦʜʫʢʪʦʚ 38-40 (940.2840, 848.2440, 1004.2904) ʠ 41-

42 (908.2648, 1064.3111) ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʫʜʚʦʝʥʥʳʤ ʤʘʩʩʘʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʦʩʬʠʥʠʥʦʬʫʨʘʥʦʚ 

33-35 ʠ 36-37. ʄʦʣʝʢʫʣʳ 38-42 ʩʦʜʝʨʞʘʪ ʦʜʥʦ Ŭ-ʟʘʤʝʱʝʥʥʦʝ ʬʫʨʘʥʦʚʦʝ ʢʦʣʴʮʦ (ʩʠʛʥʘʣʳ ʧʨʠ 5.88-

6.07 ʤ.ʜ ʚ ʗʄʈ 1H ʩʧʝʢʪʨʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ɓ-ʬʫʨʘʥʦʚʦʤʫ ʧʨʦʪʦʥʫ; ʩʠʛʥʘʣʳ ʧʨʠ 112-113 ʤ.ʜ. ʚ 

ʩʧʝʢʪʨʝ ʗʄʈ 13C ʩʦʦʪʚʝʪʩʪʚʫʶʪ ɓ-ʬʫʨʘʥʦʚʳʤ ʘʪʦʤʘʤ ʫʛʣʝʨʦʜʘ ʠ ʩʠʛʥʘʣʳ ʧʨʠ ʧʨʠ 149-154 ʤ.ʜ. 

ʦʪʚʝʯʘʶʪ Ŭ-ʘʪʦʤʫ ʫʛʣʝʨʦʜʘ ʬʫʨʘʥʦʚʦʛʦ ʢʦʣʴʮʘ). ʉʧʝʢʪʨʳ ʗʄʈ 1H ʠ 13C ʧʦʢʘʟʳʚʘʶʪ ʥʘʣʠʯʠʝ 

ʘʣʴʜʝʛʠʜʥʦʡ ʛʨʫʧʧʳ ʚ ʤʦʣʝʢʫʣʘʭ ʩʦʝʜʠʥʝʥʠʡ 38-42 (ʩʠʛʥʘʣ ʧʨʠ 8.71-8.75 ʤ.ʜ. ʚ ʩʧʝʢʪʨʝ ʗʄʈ 1H, ʠ 

ʩʠʛʥʘʣʳ ʧʨʠ 198-199 ʤ.ʜ. ʚ ʩʧʝʢʪʨʝ ʗʄʈ 13C). ɺ ʀʂ-ʩʧʝʢʪʨʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʭʘʨʘʢʪʝʨʥʳʝ ʧʦʣʦʩʳ 

ʧʨʠ 1720-1725 ʩʤ-1, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʢʦʣʝʙʘʥʠʷʤ ʘʣʴʜʝʛʠʜʥʦʡ ʛʨʫʧʧʳ.  

ʋʙʝʜʠʪʝʣʴʥʦʝ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʩʪʨʫʢʪʫʨʳ 39 ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʜʚʫʤʝʨʥʦʡ 

ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʗʄʈ. ʉʧʝʢʪʨ 2D ʗʄʈ 1H-1H COSY ʦʪʨʘʞʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʧʨʦʪʦʥʦʤ 

ʘʣʴʜʝʛʠʜʥʦʡ ʛʨʫʧʧʳ ʠ ʧʨʦʪʦʥʘʤʠ ʤʝʪʠʣʝʥʦʚʦʡ ʛʨʫʧʧʳ (a). 2D ʗʄʈ 1H-13C HSQC ʩʧʝʢʪʨ 

ʧʦʢʘʟʳʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʧʨʦʪʦʥʦʤ ʠ ʘʪʦʤʦʤ ʫʛʣʝʨʦʜʘ ʢʘʨʙʦʥʠʣʴʥʦʡ ʛʨʫʧʧʳ (b). 2D 

ʗʄʈ 1H-13C HMBC ʩʧʝʢʪʨ (c) ʧʦʢʘʟʳʚʘʝʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʧʨʦʪʦʥʘʤʠ ʛʨʫʧʧʳ CH2 ʠ ʘʪʦʤʦʤ 

ʫʛʣʝʨʦʜʘ Ca, ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ɓ-ʧʨʦʪʦʥʦʤ ʬʫʨʘʥʦʚʦʛʦ ʢʦʣʴʮʘ ʠ ʘʪʦʤʦʤ ʫʛʣʝʨʦʜʘ ʉb 

(ʨʠʩʫʥʦʢ 4). 

 

ʈʠcʫʥʦʢ 4. 1H-1H ʠ 1H-13C ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʩʪʨʫʢʪʫʨʝ 39 ʥʘ ʦʩʥʦʚʘʥʠʠ 

          ʜʘʥʥʳʭ 2D ʗʄʈ ʩʧʝʢʪʨʦʩʢʦʧʠʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʣʠʜʦʚ 6ʩ, 18c ʩ 3-ʵʪʠʥʠʣʪʠʦʬʝʥʦʤ ʙʳʣʠ ʚʳʜʝʣʝʥʳ 

ʬʦʩʬʠʥʠʥʦʬʫʨʘʥʳ 46, 47 ʩ ʚʳʭʦʜʦʤ 15 ʠ 20%, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠ ñʜʠʤʝʨʥʳʝò ʛʝʪʝʨʦʮʠʢʣʳ 48, 49 ʩ 

ʚʳʭʦʜʘʤʠ 15 ʠ 25%, ʘ ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʬʦʩʬʦʥʠʝʚʳʝ ʩʦʣʠ 44, 45. (ʉʭʝʤʘ 16) 

ʉʭʝʤʘ 16 

 

ʉʦʝʜʠʥʝʥʠʝ 48 ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʤʘʩʩ-ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʠʤʝʝʪ 

ʤʦʣʝʢʫʣʷʨʥʫʶ ʤʘʩʩʫ 1016.2046, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʦʩʪʘʚʫ ʉ54ʅ52O8P4S2. 
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ɺ ʩʧʝʢʪʨʝ 31ʈ ʩʦʝʜʠʥʝʥʠʷ 48 ʠʤʝʶʪʩʷ ʯʝʪʳʨʝ ʩʠʛʥʘʣʘ ʚ ʚʠʜʝ ʜʫʙʣʝʪʦʚ ʧʨʠ 6.59 (2JPP=48.0 

ɻʮ), 11.60 (2JPP=52.6 ɻʮ), 23.69 (2JPP=52.6 ɻʮ), 24.36 (2JPP=48.0 ɻʮ). ʍʘʨʘʢʪʝʨ ʠ ʧʦʣʦʞʝʥʠʝ ʵʪʠʭ 

ʩʠʛʥʘʣʦʚ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʧʨʝʜʧʦʣʦʞʝʥʠʝ, ʯʪʦ ʩʪʨʫʢʪʫʨʘ ʩʦʝʜʠʥʝʥʠʷ 48 ʧʦʜʦʙʥʘ ʩʦʝʜʠʥʝʥʠʷʤ 

38-42, ʦʜʥʘʢʦ, ʚ ʩʧʝʢʪʨʘʭ ʗʄʈ 1ʅ ʠ 13ʉ ʦʪʩʫʪʩʪʚʫʶʪ ʩʠʛʥʘʣʳ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʬʫʨʘʥʦʚʦʛʦ ʮʠʢʣʘ, 

ʘ ʪʘʢʞʝ ʩʠʛʥʘʣʳ ʘʣʴʜʝʛʠʜʥʦʡ ʛʨʫʧʧʳ.  

ʄʝʪʦʜʦʤ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʗʄʈ (1ʅ-1H) COSY ʫʜʘʣʦʩʴ ʧʦʢʘʟʘʪʴ, ʯʪʦ ʧʨʦʪʦʥ ʦʜʥʦʡ ʠʟ ʉʅ 

ʛʨʫʧʧ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʧʨʦʪʦʥʘʤʠ ʉʅ2-ʛʨʫʧʧʳ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʵʪʠ ʬʨʘʛʤʝʥʪʳ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʳ. ʇʣʦʭʦ ʨʘʟʨʝʰʝʥʥʳʡ ʩʠʛʥʘʣ ʧʨʠ 4.27 ʤ.ʜ. ʧʨʠʥʘʜʣʝʞʠʪ ʜʚʫʤ ʧʨʦʪʦʥʘʤ 

ʜʚʫʭ ʨʘʟʣʠʯʥʳʭ ʉʅ-ʛʨʫʧʧ. ʕʪʦ ʫʜʘʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ ʩ ʧʦʤʦʱʴʶ ʜʚʫʤʝʨʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ ʗʄʈ 

(1ʅ-13ʉ) HSQC. ɺ ʩʧʝʢʪʨʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʜʚʘ ʢʨʦʩʩ-ʧʠʢʘ, ʦʪʚʝʯʘʶʱʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʵʪʠʭ 

ʧʨʦʪʦʥʦʚ ʩ ʜʚʫʤʷ ʨʘʟʥʳʤʠ ʘʪʦʤʘʤʠ ʫʛʣʝʨʦʜʘ. ʆʜʠʥ ʠʟ ʧʨʦʪʦʥʦʚ ʩʚʷʟʘʥ ʩ ʘʪʦʤʦʤ ʫʛʣʝʨʦʜʘ ʧʨʠ 

44.58 ʤ.ʜ., ʘ ʜʨʫʛʦʡ - ʩ ʘʪʦʤʦʤ ʫʛʣʝʨʦʜʘ ʧʨʠ 80.39 ʤ.ʜ.  

ɺʩʝ ʧʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʣʦʞʠʪʴ ʩʣʝʜʫʶʱʫʶ ʩʪʨʫʢʪʫʨʫ ʩʦʝʜʠʥʝʥʠʡ 

48, 49 (ʨʠʩʫʥʦʢ 5). 

 

ʈʠʩʫʥʦʢ 5. ʉʪʨʫʢʪʫʨʘ ʛʝʪʝʨʦʮʠʢʣʦʚ 48, 49 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʙʦʙʱʘʷ ʨʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʡ ʛʣʘʚʳ ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ 

ʩʤʝʰʘʥʥʳʝ ʬʦʩʬʦʥʠʝʚʦ-ʠʦʜʦʥʠʝʚʳʝ ʠʣʠʜʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʪʨʫʢʪʫʨʥʦ ʙʦʛʘʪʳʡ ʢʣʘʩʩ 

ʩʦʝʜʠʥʝʥʠʡ ʩ ʙʦʣʴʰʠʤ ʩʠʥʪʝʪʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʠʥʪʝʟʘ ʥʦʚʳʭ 

ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʍʦʪʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʙʨʘʟʦʚʘʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʧʨʦʜʫʢʪʦʚ ʚ ʦʜʥʦʤ 

ʧʨʦʮʝʩʩʝ ʦʩʣʦʞʥʷʝʪ ʧʨʦʮʝʜʫʨʫ ʚʳʜʝʣʝʥʠʷ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʤʝʥʷʷ ʭʘʨʘʢʪʝʨ ʟʘʤʝʩʪʠʪʝʣʝʡ, ʢʘʢ 

ʧʨʠ ʠʣʠʜʥʦʤ ʘʪʦʤʝ ʫʛʣʝʨʦʜʘ, ʪʘʢ ʠ ʧʨʠ ʘʪʦʤʝ ʬʦʩʬʦʨʘ, ʘ ʪʘʢʞʝ ʟʘʤʝʩʪʠʪʝʣʝʡ ʧʨʠ ʪʨʦʡʥʦʡ ʩʚʷʟʠ 

ʘʮʝʪʠʣʝʥʦʚ, ʤʳ ʤʦʞʝʤ ʥʘʧʨʘʚʣʷʪʴ ʨʝʘʢʮʠʶ ʚ ʩʪʦʨʦʥʫ ʧʨʝʦʙʣʘʜʘʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ 

ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʪʘʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘʧʨʘʚʣʝʥʠʡ ʬʦʪʦʭʠʤʠʯʝʩʢʠʭ 

ʨʝʘʢʮʠʡ ʩ ʫʯʘʩʪʠʝʤ ʩʤʝʰʘʥʥʳʭ ʠʣʠʜʦʚ ʥʝ ʤʦʞʝʪ ʥʝ ʜʝʣʘʪʴ ʘʢʪʫʘʣʴʥʦʡ ʧʨʦʙʣʝʤʫ ʚʳʷʩʥʝʥʠʷ 

ʤʝʭʘʥʠʟʤʘ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ. ʉʣʝʜʫʶʱʘʷ ʯʘʩʪʴ ʨʘʙʦʪʳ ʧʦʩʚʷʱʝʥʘ ʠʩʩʣʝʜʦʚʘʥʠʶ ʤʝʭʘʥʠʟʤʘ 

ʬʦʪʦʭʠʤʠʯʝʩʢʦʡ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ ʩʤʝʰʘʥʥʳʭ ʬʦʩʬʦʥʠʝʚʦ-ʠʦʜʦʥʠʝʚʳʭ ʠʣʠʜʦʚ ʩ ʘʮʝʪʠʣʝʥʘʤʠ. 

2. ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʬʦʪʦʭʠʤʠʯʝʩʢʦʡ ʨʝʘʢʮʠʠ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ ʩʤʝʰʘʥʥʳʭ 

ʠʣʠʜʦʚ ʩ ʘʣʢʠʥʘʤʠ1. 

ɼʣʷ ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʤʝʭʘʥʠʟʤʘ ʬʦʪʦʭʠʤʠʯʝʩʢʦʡ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ ʩʤʝʰʘʥʥʳʭ 

ʠʣʠʜʦʚ ʩ ʘʮʝʪʠʣʝʥʘʤʠ ʚ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʴʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʙʳʣ ʚʳʙʨʘʥ ʠʣʠʜ 50 (ʩʭʝʤʘ 17), 

                                                 
1 ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʩʦʚʤʝʩʪʥʦ ʩ ʜ.ʭ.ʥ. ʊ.ɼ.ʅʝʢʠʧʝʣʦʚʦʡ, ʣʘʙʦʨʘʪʦʨʠʷ ʧʨʦʮʝʩʩʦʚ 

ʬʦʪʦʩʝʥʩʠʙʠʣʠʟʘʮʠʠ ʀɹʍʌ ʈɸʅ ʠʤ. ʅ.ʄ. ʕʤʘʥʫʵʣʷ. 
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ʦʧʠʩʘʥʥʳʡ ʥʘʤʠ ʚ ʙʦʣʝʝ ʨʘʥʥʠʭ ʨʘʙʦʪʘʭ, ʠ ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʥʘʠʙʦʣʝʝ ʧʨʦʩʪʫʶ ʢʦʤʙʠʥʘʮʠʶ 

ʟʘʤʝʩʪʠʪʝʣʝʡ.  

 

 

Cʭʝʤʘ 17 

 

ɺ ʣʠʪʝʨʘʪʫʨʥʦʤ ʦʙʟʦʨʝ ʦʙʩʫʞʜʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʪʦʤ, ʯʪʦ ʚʩʝ ʨʝʘʢʮʠʠ ʩ ʫʯʘʩʪʠʝʤ ʩʤʝʰʘʥʥʳʭ 

ʬʦʩʬʦʥʠʝʚʦ-ʠʦʜʦʥʠʝʚʳʭ ʠʣʠʜʦʚ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝʤ ʬʦʩʬʦʥʠʝʚʦʡ ʩʦʣʠ, ʠ ʧʨʠ ʵʪʦʤ 

ʙʳʣʦ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʵʪʦʪ ʧʨʦʮʝʩʩ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʛʦʤʦʣʠʪʠʯʝʩʢʦʛʦ ʨʘʟʨʳʚʘ ʩʚʷʟʠ C-I ʠ 

ʧʦʩʣʝʜʫʶʱʠʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʨʘʜʠʢʘʣʘ ʩ ʨʘʩʪʚʦʨʠʪʝʣʝʤ (ʧʫʪʴ 2 ʥʘ ʩʭʝʤʝ 18). 

ʉʭʝʤʘ 18  

 

ɼʣʷ ʧʨʦʮʝʩʩʘ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ ʤʳ ʧʨʝʜʧʦʣʘʛʘʣʠ ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʧʫʪʴ ʨʘʟʨʳʚʘ ʩʚʷʟʠ ʉ-I c 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʵʣʝʢʪʨʦʬʠʣʴʥʦʡ ʯʘʩʪʠʮʳ ʫʞʝ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ (ʧʫʪʴ 1 ʥʘ ʩʭʝʤʝ 18). ɺ ʧʦʣʴʟʫ ʪʦʛʦ, 

ʯʪʦ ʥʘ ʢʣʶʯʝʚʦʡ ʩʪʘʜʠʠ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ ʫʯʘʩʪʚʫʝʪ ʵʣʝʢʪʨʦʬʠʣʴʥʳʡ ʠʥʪʝʨʤʝʜʠʘʪ, 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʧʨʠ ʚʝʜʝʥʠʠ ʚ ʬʦʩʬʦʥʠʝʚʳʡ ʬʨʘʛʤʝʥʪ ʛʝʪʝʨʦʮʠʢʣʘ, 

ʘʢʪʠʚʠʨʦʚʘʥʥʦʛʦ ʢ ʵʣʝʢʪʨʦʬʠʣʴʥʦʤʫ ʟʘʤʝʱʝʥʠʶ ï ʧʠʨʘʟʦʣʴʥʦʛʦ, ʪʠʦʬʝʥʦʚʦʛʦ ʠʣʠ ʬʫʨʘʥʦʚʦʛʦ, 

ʘʪʘʢʘ ʧʨʦʠʩʭʦʜʠʪ ʨʝʛʠʦʩʝʣʝʢʪʠʚʥʦ (ʜʣʷ ʧʠʨʘʟʦʣʴʥʦʛʦ ʠ ʪʠʦʬʝʥʦʚʦʛʦ ʛʝʪʝʨʦʮʠʢʣʦʚ), ʣʠʙʦ 

ʨʝʛʠʦʩʧʝʮʠʬʠʯʥʦ (ʜʣʷ ʨʷʜʘ ʪʠʝʥʠʣʟʘʤʝʱʝʥʥʳʭ ʠ ʬʫʨʠʣʟʘʤʝʱʝʥʥʳʭ ʠʣʠʜʦʚ) ʧʦ 

ʵʣʝʢʪʨʦʥʦʠʟʙʳʪʦʯʥʦʤʫ ʮʠʢʣʫ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʦʥʜʝʥʩʠʨʦʚʘʥʥʳʭ 

ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʬʦʩʬʠʥʠʥʦʧʠʨʘʟʦʣʦʚ, ʬʦʩʬʠʥʠʥʦʪʠʦʬʝʥʦʚ ʠ ʬʦʩʬʠʥʠʥʦʬʫʨʘʥʦʚ. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʤʠ ʙʳʣʦ ʧʨʝʜʧʨʠʥʷʪʦ ʜʝʪʘʣʴʥʦʝ ʠʟʫʯʝʥʠʝ ʭʘʨʘʢʪʝʨʘ 

ʬʦʪʦʭʠʤʠʯʝʩʢʠ ʠʥʠʮʠʠʨʦʚʘʥʥʦʛʦ ʨʘʟʨʳʚʘ ʩʚʷʟʠ ʉ-I ʧʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩʤʝʰʘʥʥʳʭ ʠʣʠʜʦʚ ʩ 

ʘʮʝʪʠʣʝʥʘʤʠ ʤʝʪʦʜʘʤʠ ʕʇʈ ʠ ʗʄʈ 31ʈ.  

ʄʝʪʦʜʦʤ ʕʇʈ ʧʨʠ ʬʦʪʦʭʠʤʠʯʝʩʢʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʠʣʠʜʘ 50 ʩ ʬʝʥʠʣʘʮʝʪʠʣʝʥʦʤ, 

ʤʝʪʦʢʩʠʬʝʥʠʣʘʮʝʪʠʣʝʥʦʤ, 9-ʵʪʠʥʠʣʬʝʥʘʥʪʨʝʥʦʤ ʠ ʜʝʮʠʥʦʤ-1 ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʦʙʨʘʟʦʚʘʥʠʝ 
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ʨʘʜʠʢʘʣʴʥʳʭ ʯʘʩʪʠʮ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʘʮʝʪʠʣʝʥʘ ʩʪʨʫʢʪʫʨʳ ʬʠʢʩʠʨʫʝʤʳʭ ʚ ʕʇʈ 

ʩʧʝʢʪʨʝ ʨʘʜʠʢʘʣʦʚ ʨʘʟʣʠʯʘʶʪʩʷ.  

ɺ ʩʣʫʯʘʝ ʬʝʥʠʣʘʮʝʪʠʣʝʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʨʘʜʠʢʘʣʘ, ʚ ʕʇʈ ʩʧʝʢʪʨʝ ʢʦʪʦʨʦʛʦ 

ʧʨʠʩʫʪʩʪʚʫʝʪ ʨʘʩʱʝʧʣʝʥʠʝ ʢʘʢ ʥʘ ʘʪʦʤʝ ʬʦʩʬʦʨʘ, ʪʘʢ ʠ ʥʘ ʘʪʦʤʝ ʠʦʜʘ (ʨʠʩʫʥʦʢ 6). ʅʘ ʩʭʝʤʝ 

ʧʨʝʜʩʪʘʚʣʝʥ ʨʝʘʣʴʥʳʡ ʩʧʝʢʪʨ ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʨʘʜʠʢʘʣʘ (1), ʘ ʪʘʢʞʝ ʨʘʩʯʝʪʥʳʡ ʩʧʝʢʪʨ (1ô), 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʩʫʤʤʫ ʩʧʝʢʪʨʦʚ ʩ ʨʘʩʱʝʧʣʝʥʠʝʤ ʥʘ ʘʪʦʤʘʭ ʬʦʩʬʦʨʘ, ʠʦʜʘ ʠ ʧʨʦʪʦʥʘʭ 

ʬʝʥʠʣʴʥʦʛʦ ʟʘʤʝʩʪʠʪʝʣʷ. 

 

ʈʠʩʫʥʦʢ 6. ʉʧʝʢʪʨʳ ʕʇʈ ʠ 

ʧʨʝʜʧʦʣʘʛʘʝʤʘʷ ʩʪʨʫʢʪʫʨʘ ʨʘʜʠʢʘʣʘ ɸ 

ʈʠʩʫʥʦʢ 7. ʕʇʈ ʩʧʝʢʪʨ ʨʘʜʠʢʘʣʘ ɺ 

(1,2,3- ʩʧʝʢʪʨʳ ʕʇʈ ʩʤʝʩʝʡ ʠʣʠʜʘ 50 ʩ 4-

ʤʝʪʦʢʩʠʬʝʥʠʣʘʮʝʪʠʣʝʥʦʤ, ʜʝʮʠʥʦʤ ʠ 9-

ʬʝʥʘʥʪʨʠʣʘʮʝʪʠʣʝʥʦʤ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

 

 

 

 

 

 

 

 

ʄʳ ʧʨʝʜʧʦʣʘʛʘʝʤ ʩʣʝʜʫʶʱʫʶ ʩʭʝʤʫ ʧʨʦʮʝʩʩʘ ʩ ʫʯʘʩʪʠʝʤ ʨʘʜʠʢʘʣʘ ɸ ʠ ɺ (ʩʭʝʤʘ 19) 
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ɸʥʘʣʦʛʠʯʥʳʝ ʧʨʦʮʝʩʩʳ SET-ʧʝʨʝʥʦʩʘ ʠʟʚʝʩʪʥʳ ʜʣʷ ʠʦʜʦʥʠʝʚʳʭ ʠʣʠʜʦʚ ʧʨʠ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʠʭ ʩ ʘʨʦʤʘʪʠʯʝʩʢʠʤʠ ʩʦʝʜʠʥʝʥʠʷʤʠ. 
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ɺ ʩʣʫʯʘʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʣʠʜʘ 50 ʩ 4-ʤʝʪʦʢʩʠʬʝʥʠʣʘʮʝʪʠʣʝʥʦʤ, 9-ʵʪʠʥʠʣʬʝʥʘʥʪʨʝʥʦʤ ʠ 

ʜʝʮʠʥʦʤ-1 ʚ ʕʇʈ ʩʧʝʢʪʨʝ ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʨʘʜʠʢʘʣʘ ɺ (ʈʠʩʫʥʦʢ 7) ʦʪʩʫʪʩʪʚʫʝʪ ʨʘʩʱʝʧʣʝʥʠʝ ʥʘ 

ʘʪʦʤʝ ʠʦʜʘ, ʦʜʥʘʢʦ ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʨʘʩʱʝʧʣʝʥʠʷ ʥʘ ʘʪʦʤʝ ʬʦʩʬʦʨʘ ʠ ʥʘ 

ʬʨʘʛʤʝʥʪʝ ʟʘʤʝʩʪʠʪʝʣʷ ʘʮʝʪʠʣʝʥʘ. ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚ ʩʣʫʯʘʝ ʘʮʝʪʠʣʝʥʦʚ, ʩʦʜʝʨʞʘʱʠʭ 

ʵʣʝʢʪʨʦʥʦʜʦʥʦʨʥʳʝ ʟʘʤʝʩʪʠʪʝʣʠ ʧʨʦʤʝʞʫʪʦʯʥʳʡ ʨʘʜʠʢʘʣ ɸ, ʩʦʜʝʨʞʘʱʠʡ ʠʦʜʦʥʠʝʚʳʡ ʬʨʘʛʤʝʥʪ 

ʷʚʣʷʝʪʩʷ ʢʦʨʦʪʢʦʞʠʚʫʱʠʤ ʠ ʣʝʛʢʦ ʵʣʠʤʠʥʠʨʫʝʪ ʤʦʣʝʢʫʣʫ ʠʦʜʙʝʥʟʦʣʘ c ʦʙʨʘʟʦʚʘʥʠʝʤ ʙʦʣʝʝ 

ʜʦʣʛʦʞʠʚʫʱʝʛʦ ʨʘʜʠʢʘʣʘ ɺ.  

ʄʝʪʦʜʦʤ ʗʄʈ 31ʈ ʙʳʣʘ ʠʩʩʣʝʜʦʚʘʥʘ ʢʠʥʝʪʠʢʘ ʧʨʦʮʝʩʩʘ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ ʩʤʝʰʘʥʥʦʛʦ 

ʬʦʩʬʦʥʠʝʚʦʛʦ-ʠʦʜʦʥʠʝʚʦʛʦ ʠʣʠʜʘ 50 ʩ ʬʝʥʠʣʘʮʝʪʠʣʝʥʦʤ ʠ 4-ʤʝʪʦʢʩʠʬʝʥʠʣʘʮʝʪʠʣʝʥʦʤ. 

ʉʭʝʤʘ 20 

 

ʈʝʘʢʮʠʦʥʥʫʶ ʩʤʝʩʴ ʠʣʠʜʘ 50 ʩ ʬʝʥʠʣʘʮʝʪʠʣʝʥʦʤ (cʭʝʤʘ 20), ʢʦʪʦʨʫʶ ʧʦʩʣʝ ʩʤʝʰʝʥʠʷ 

ʨʝʘʛʝʥʪʦʚ (ʢʦʥʮʝʥʪʨʘʮʠʷ ʠʣʠʜʘ 0.05ʄ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʬʝʥʠʣʘʮʝʪʠʣʝʥʘ 0.12ʄ) ʦʩʚʝʱʘʣʠ ʜʠʦʜʦʤ 

365 ʥʤ ʠ ʧʦʤʝʱʘʣʠ ʚ ʨʝʟʦʥʘʪʦʨ. ʇʝʨʠʦʜ ʠʥʜʫʢʮʠʠ ʨʝʘʢʮʠʠ ʩʦʩʪʘʚʠʣ 14 ʤʠʥ (ʪ.ʝ. ʚ ʪʝʯʝʥʠʝ 14 

ʤʠʥʫʪ ʢʨʦʤʝ ʩʠʛʥʘʣʘ ʠʣʠʜʘ ʧʨʠ (27.02) ʤ.ʜ. ʜʨʫʛʠʭ ʩʠʛʥʘʣʦʚ ʥʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ). ʉʠʛʥʘʣ ʠʣʠʜʘ 

ʧʨʠ 27.02 ʤ.ʜ. ʠʩʯʝʟʘʝʪ ʯʝʨʝʟ 20 ʤʠʥ, ʧʦʩʣʝ ʥʘʯʘʣʘ ʨʝʛʠʩʪʨʘʮʠʠ, ʧʨʠ ʵʪʦʤ ʚ ʧʨʦʤʝʞʫʪʢʝ ʚʨʝʤʝʥʠ 

ʦʪ 14 ʜʦ 20 ʤʠʥ ʧʦʷʚʣʷʶʪʩʷ ʩʠʛʥʘʣʳ ʧʨʦʜʫʢʪʦʚ: ʬʦʩʬʦʥʠʝʚʦʡ ʩʦʣʠ 53 ʧʨʠ 21.45ʤ.ʜ., ʬʦʩʬʠʥʦʣʠʥʘ 

55 ʧʨʠ 2.35ʤ.ʜ., ʘ ʪʘʢʞʝ ʧʨʦʜʫʢʪʦʚ ʩ ʭʠʤ. ʩʜʚʠʛʘʤʠ -2.9, 15.21, 16.65, 22.54 ʠ 26.2 ʤ.ʜ. ʇʨʦʜʫʢʪʳ -

2.9, 15.21, 16.65, ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʭʦʜʫʶʪʩʷ ʚʦ ʚʨʝʤʝʥʠ, ʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʬʦʩʬʠʥʦʣʠʥʘ 55 ʚʦʟʨʘʩʪʘʝʪ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʚʩʝʭ ʦʩʪʘʣʴʥʳʭ ʤʠʥʦʨʥʳʭ ʧʨʦʜʫʢʪʦʚ ʥʝ ʤʝʥʷʝʪʩʷ.  

ʅʘ ʨʠʩʫʥʢʝ 8 ʧʨʠʚʝʜʝʥʳ ʢʠʥʝʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦ ʠʟʤʝʥʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʡ ʢʦʤʧʦʥʝʥʪʦʚ 

ʪɻʦʡ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ. 
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ʈʠʩʫʥʦʢ 8. ʂʠʥʝʪʠʢʘ ʠʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʦʜʫʢʪʦʚ ʠ ʠʥʪʝʨʤʝʜʠʘʪʦʚ ʧʦ ʜʘʥʥʳʤ 

ʗʄʈ 31P: (1) ʠʣʠʜ 50, (2) ʬʦʩʬʠʥʦʣʠʥ 55, (3) ʩʦʣʴ 53, (4) ʩʠʛʥʘʣ ʧʨʠ -2.9, (5) ʩʠʛʥʘʣ ʧʨʠ 16.7 (ʩʝʨʳʝ 

ʢʚʘʜʨʘʪʠʢʠ), (6) ʩʠʛʥʘʣ ʧʨʠ 15.2 (ʙʝʣʳʝ ʢʚʘʜʨʘʪʠʢʠ ), (7) ʩʫʤʤʘ ʬʦʩʬʠʥʦʣʠʥ + (-2.8) + 16.7 + 

15.3.  
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ʀʟ ʜʘʥʥʳʭ, ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 8 ʩʣʝʜʫʝʪ, ʯʪʦ ʩʫʤʤʘ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʠʥʪʝʨʤʝʜʠʘʪʦʚ ʧʨʠ 16.7, 15.2 ʠ -2.8 ʤ.ʜ. ʠ ʬʦʩʬʠʥʦʣʠʥʘ 55 ʧʦʩʪʦʷʥʥʘ. ɺ ʭʦʜʝ ʨʝʘʢʮʠʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʠʥʪʝʨʤʝʜʠʘʪʦʚ ʧʘʜʘʶʪ, ʘ ʢʦʥʮʝʥʪʨʘʮʠʷ ʬʦʩʬʠʥʦʣʠʥʘ 55 ʚʦʟʨʘʩʪʘʝʪ ʠ ʩʪʘʥʦʚʠʪʩʷ 

ʧʦʩʪʦʷʥʥʦʡ ʪʦʣʴʢʦ ʧʦʩʣʝ ʠʩʯʝʟʥʦʚʝʥʠʷ ʠʥʪʝʨʤʝʜʠʘʪʦʚ. ʂʦʥʮʝʥʪʨʘʮʠʷ ʩʦʣʠ 53 ʧʝʨʝʩʪʘʝʪ 

ʠʟʤʝʥʷʪʴʩʷ ʧʦʩʣʝ ʧʦʣʥʦʡ ʢʦʥʚʝʨʩʠʠ ʠʣʠʜʘ (20 ʤʠʥʫʪ). ʅʘ ʦʩʥʦʚʘʥʠʠ ʵʪʠʭ ʜʘʥʥʳʭ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʦʜʥʦʟʥʘʯʥʳʡ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʮʝʩʩʳ ʦʙʨʘʟʦʚʘʥʠʷ ʬʦʩʬʠʥʦʣʠʥʘ 55 ʠ ʩʦʣʠ 53 ʧʨʦʪʝʢʘʶʪ 

ʧʘʨʘʣʣʝʣʴʥʦ ʠ ʥʝ ʟʘʚʠʩʷʪ ʜʨʫʛ ʦʪ ʜʨʫʛʘ. 

ʅʘ ʧʨʠʤʝʨʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʣʠʜʘ 50 ʩ 4-ʤʝʪʦʢʩʠʬʝʥʠʣʘʮʝʪʠʣʝʥʦʤ (ʩʭʝʤʘ 21) ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʘʥʘʣʦʛʠʯʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ. 

ʉʭʝʤʘ 21 

 
 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʦʤʠʤʦ ʦʙʨʘʟʦʚʘʥʠʷ ʬʦʩʬʠʥʦʣʠʥʘ 51 ʠ ʩʦʣʠ 53 ʧʨʦʠʩʭʦʜʠʪ ʦʙʨʘʟʦʚʘʥʠʝ 

ʪʨʠʬʝʥʠʣʬʦʩʬʦʥʠʡʟʘʤʝʱʝʥʥʦʛʦ ʬʫʨʘʥʘ 52. 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ 9, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʨʝʘʢʮʠʷ ʥʘʯʠʥʘʝʪʩʷ ʩʨʘʟʫ ʠ ʯʝʨʝʟ 9 ʤʠʥ ʧʦʩʣʝ 

ʥʘʯʘʣʘ ʨʝʘʢʮʠʠ ʠʣʠʜ 50 ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʠʟʨʘʩʭʦʜʦʚʘʥ, ʠ ʚ ʩʧʝʢʪʨʝ ʗʄʈ 31ʈ ʨʝʘʢʮʠʦʥʥʦʡ 

ʩʤʝʩʠ ʧʦʤʠʤʦ ʩʠʛʥʘʣʦʚ ʘʪʦʤʦʚ ʬʦʩʬʦʨʘ, ʧʨʠʥʘʜʣʝʞʘʱʠʭ ʩʦʣʠ 53 (21.48, 20.43), ʬʦʩʬʠʥʦʣʠʥʫ 51 

(1.17 ʤ.ʜ.), ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʠʛʥʘʣʳ ʠʥʪʝʨʤʝʜʠʘʪʦʚ ʧʨʠ 15.90, 14.5 ʠ -3.85 ʤ.ʜ., ʢʦʪʦʨʳʝ ʠʩʯʝʟʘʶʪ 

ʧʦʩʪʝʧʝʥʥʦ, ʠ ʯʝʨʝʟ 90 ʤʠʥ ʵʪʠʭ ʩʠʛʥʘʣʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʩʪʘʝʪʩʷ. ʉʠʛʥʘʣ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ 

ʬʫʨʘʥʦʚʦʤʫ ʧʨʦʠʟʚʦʜʥʦʤʫ 52 ʧʦʷʚʣʷʝʪʩʷ ʧʨʠ 13.02 ʤ.ʜ. ʧʨʘʢʪʠʯʝʩʢʠ ʩʨʘʟʫ.  

ʂʠʥʝʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʧʦ ʢʦʥʮʝʥʪʨʘʮʠʷʤ ʧʨʦʜʫʢʪʦʚ ʠ ʠʥʪʝʨʤʝʜʠʘʪʦʚ ʜʣʷ ʵʪʦʡ ʨʝʘʢʮʠʠ 

ʧʨʠʚʝʜʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 19. 
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ʈʠʩʫʥʦʢ 9. ʂʠʥʝʪʠʢʘ ʠʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʦʜʫʢʪʦʚ ʠ ʠʥʪʝʨʤʝʜʠʘʪʦʚ ʧʦ ʜʘʥʥʳʤ 

ʗʄʈ 31P: (1) ʠʣʠʜ 50, (2) ʬʦʩʬʠʥʦʣʠʥ 51, (3) ʬʫʨʘʥʦʚʦʝ ʧʨʦʠʟʚʦʜʥʦʝ 52, (4) ʩʦʣʴ 53, (5) ʩʠʛʥʘʣ ʧʨʠ -

3.8, (6) ʩʠʛʥʘʣ ʧʨʠ 15.9, (7) ʩʠʛʥʘʣ ʧʨʠ 14.5, (8) ʩʫʤʤʘ ʬʦʩʬʠʥʦʣʠʥ 51 + (-3.9) + 15.9 + 14.5 



20 

 

 

ʀʟ ʛʨʘʬʠʢʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 9 ʚʠʜʥʦ, ʯʪʦ ʧʨʦʮʝʩʩ ʦʙʨʘʟʦʚʘʥʠʷ ʬʦʩʬʠʥʦʣʠʥʘ 

ʠʜʝʪ ʧʦ ʪʘʢʦʤʫ ʞʝ ʩʮʝʥʘʨʠʶ, ʯʪʦ ʠ ʚ ʩʣʫʯʘʝ ʩ ʬʝʥʠʣʘʮʝʪʠʣʝʥʦʤ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʦʪʦʨʦʛʦ ʨʘʩʪʝʪ ʧʦ 

ʤʝʨʝ ʫʤʝʥʴʰʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʠʥʪʝʨʤʝʜʠʘʪʦʚ ʠ ʧʨʦʜʦʣʞʘʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʧʦʩʣʝ ʧʦʣʥʦʛʦ 

ʠʩʯʝʟʥʦʚʝʥʠʷ ʠʣʠʜʘ, ʘ ʦʙʨʘʟʦʚʘʥʠʝ ʬʫʨʘʥʦʚʦʡ ʩʦʣʠ 52 ʧʨʦʠʩʭʦʜʠʪ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʦʙʨʘʟʦʚʘʥʠʷ 

ʬʦʩʬʠʥʦʣʠʥʘ 51 ʠ ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʝʨʝʩʪʘʝʪ ʤʝʥʷʪʴʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʠʩʯʝʟʥʦʚʝʥʠʝʤ ʠʣʠʜʘ 50.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʦ ʥʝʟʘʚʠʩʠʤʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʩʦʣʠ, ʬʦʩʬʠʥʦʣʠʥʘ ʠ ʬʫʨʘʥʘ, ʧʨʠ 

ʵʪʦʤ ʩʦʣʴ ʠ ʬʫʨʘʥʦʚʦʝ ʧʨʦʠʟʚʦʜʥʦʝ ʦʙʨʘʟʫʶʪʩʷ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʨʘʩʭʦʜʦʚʘʥʠʝʤ ʠʣʠʜʘ, ʘ 

ʬʦʩʬʠʥʦʣʠʥ ʦʙʨʘʟʫʝʪʩʷ ʚ ʩʣʦʞʥʦʤ ʧʨʦʮʝʩʩʝ ʠʟ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʦʙʨʘʟʦʚʘʚʰʠʭʩʷ ʠʥʪʝʨʤʝʜʠʘʪʦʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʝʜʣʘʛʘʝʤʳʡ ʥʘʤʠ ʤʝʭʘʥʠʟʤ ʧʨʦʮʝʩʩʘ ʬʦʪʦʭʠʤʠʯʝʩʢʦʡ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ 

ʩʤʝʰʘʥʥʳʭ ʬʦʩʬʦʥʠʝʚʦ-ʠʦʜʦʥʠʝʚʳʭ ʠʣʠʜʦʚ ʥʦʩʠʪ ʦʙʱʠʡ ʭʘʨʘʢʪʝʨ ʜʣʷ ʩʤʝʰʘʥʥʳʭ ʠʣʠʜʦʚ ʩ 

ʟʘʤʝʩʪʠʪʝʣʷʤʠ ʨʘʟʥʦʡ ʧʨʠʨʦʜʳ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʦʙʨʘʟʫʶʱʠʭʩʷ ʨʘʜʠʢʘʣʴʥʳʭ ʠʥʪʝʨʤʝʜʠʘʪʦʚ 

ʟʘʚʠʩʠʪ ʦʪ ʟʘʤʝʩʪʠʪʝʣʝʡ ʚ ʘʣʢʠʥʝ. 

ʈʘʜʠʢʘʣʴʥʳʡ ʤʝʭʘʥʠʟʤ ʦʙʨʘʟʦʚʘʥʠʷ ʠʥʪʝʨʤʝʜʠʘʪʦʚ, ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʩʪʘʜʠʠ 

ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ, ʪʝʤ ʥʝ ʤʝʥʝʝ ʥʝ ʧʨʦʪʠʚʦʨʝʯʠʪ ʩʜʝʣʘʥʥʦʤʫ ʥʘʤʠ ʨʘʥʝʝ ʚʳʚʦʜʫ, ʯʪʦ ʦʙʨʘʟʦʚʘʥʠʝ 

ʬʦʩʬʠʥʦʣʠʥʦʚʦʛʦ ʮʠʢʣʘ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʵʣʝʢʪʨʦʬʠʣʴʥʦʡ ʘʪʘʢʠ ʧʦ ʘʨʦʤʘʪʠʯʝʩʢʦʤʫ ʢʦʣʴʮʫ. 

ʕʪʦ ʫʪʚʝʨʞʜʝʥʠʝ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʪʝʤ ʬʘʢʪʦʤ, ʯʪʦ ʧʨʠ ʥʘʣʠʯʠʠ ʚ ʬʦʩʬʦʥʠʝʚʦʤ ʬʨʘʛʤʝʥʪʝ 

ʵʣʝʢʪʨʦʥʦʠʟʙʳʪʦʯʥʦʛʦ ʛʝʪʝʨʦʮʠʢʣʘ ʠʤʝʥʥʦ ʦʥ ʦʧʨʝʜʝʣʷʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʮʠʢʣʠʟʘʮʠʠ ɺ 

ʧʨʝʜʣʦʞʝʥʥʦʤ ʥʘʤʠ ʤʝʭʘʥʠʟʤʝ (ʩʭʝʤʘ 19) ʨʘʜʠʢʘʣ ɺ ʦʢʠʩʣʷʝʪʩʷ ʚ ʢʘʨʙʦʢʘʪʠʦʥ ʉ, ʢʦʪʦʨʳʡ ʠ 

ʦʙʨʘʟʫʝʪ ʬʦʩʬʠʥʠʥʦʚʳʡ ʛʝʪʝʨʦʮʠʢʣ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʥʫʪʨʠʤʦʣʝʢʫʣʷʨʥʦʛʦ ʘʨʦʤʘʪʠʯʝʩʢʦʛʦ 

ʵʣʝʢʪʨʦʬʠʣʴʥʦʛʦ ʟʘʤʝʱʝʥʠʷ. ʆʜʥʘʢʦ, ʦʙʨʘʟʦʚʘʥʠʝ ʧʦ ʵʪʦʡ ʩʭʝʤʝ ʬʦʩʬʠʥʠʥʦʬʫʨʘʥʦʚ 19, ʠ 33-37 

ʠʟ 2-ʬʫʨʠʣʟʘʤʝʱʝʥʥʳʭ ʠʣʠʜʦʚ 6c, 17c ʠ 18ʩ ʦʙʲʷʩʥʠʪʴ ʥʝ ʫʜʘʝʪʩʷ. ʕʪʦʡ ʢʦʥʮʝʧʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʨʝʟʫʣʴʪʘʪ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ 3-ʬʫʨʠʣʟʘʤʝʱʝʥʥʦʛʦ ʠʣʠʜʘ 17ʝ, ʛʜʝ ʵʣʝʢʪʨʦʬʠʣʴʥʦʝ ʟʘʤʝʱʝʥʠʝ 

ʜʦʣʞʥʦ ʙʳʪʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘʧʨʘʚʣʝʥʦ ʧʦ ʙʦʣʝʝ ʘʢʪʠʚʥʦʤʫ a-ʧʦʣʦʞʝʥʠʶ 

ʵʣʝʢʪʨʦʥʦʠʟʙʳʪʦʯʥʦʛʦ ʬʫʨʘʥʦʚʦʛʦ ʢʦʣʴʮʘ ʯʝʨʝʟ ʠʥʪʝʨʤʝʜʠʘʪ F, ʧʨʠʚʦʜʷ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʬʦʩʬʠʥʠʥʦʬʫʨʘʥʘ 19 (ʉʭʝʤʘ 22). 

ʉʭʝʤʘ 22 

 

ɼʣʷ ʛʝʪʝʨʦʮʠʢʣʠʟʘʮʠʠ 2-ʬʫʨʠʣʟʘʤʝʱʝʥʥʦʛʦ ʠʣʠʜʘ 6c ʤʳ ʦʞʠʜʘʣʠ, ʯʪʦ ʵʣʝʢʪʨʦʬʠʣʴʥʦʡ 

ʘʪʘʢʝ ʙʫʜʝʪ ʧʦʜʚʝʨʛʘʪʴʩʷ ʩʦʩʝʜʥʝʝ ʥʝʟʘʥʷʪʦʝ b -ʧʦʣʦʞʝʥʠʝ ʬʫʨʘʥʦʚʦʛʦ ʢʦʣʴʮʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

[2,3-b]ʬʦʩʬʠʥʠʥʦʬʫʨʘʥʘ (ʨʠʩʫʥʦʢ 3, ʩʪʨʫʢʪʫʨʘ ɺ). ʆʜʥʘʢʦ, ʢʘʢ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʤʠ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʦʙʨʘʟʫʝʪʩʷ [3,2-b]ʬʦʩʬʠʥʠʥʦʬʫʨʘʥ 19. ʕʪʦʪ ʨʝʟʫʣʴʪʘʪ ʤʦʞʝʪ ʙʳʪʴ 

ʦʙʲʷʩʥʝʥ ʢʘʢ ʵʣʝʢʪʨʦʬʠʣʴʥʘʷ ʠʧʩʦ-ʘʪʘʢʘ ʧʦ a-ʧʦʣʦʞʝʥʠʶ ʬʫʨʘʥʦʚʦʛʦ ʢʦʣʴʮʘ ʚ ʢʘʨʙʦʢʘʪʠʦʥʥʦʤ 


