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ɺɺɽɼɽʅʀɽ 

 

ʋʩʧʝʭʠ ʚ ʨʘʟʨʘʙʦʪʢʝ ʥʦʚʳʭ ʵʬʬʝʢʪʠʚʥʳʭ ʩʭʝʤ ʩʠʥʪʝʟʘ ʧʨʠʨʦʜʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʩ ʧʦʣʝʟʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ ʚʦ ʤʥʦʛʦʤ ʦʙʫʩʣʦʚʣʝʥʳ ʜʦʩʪʫʧʥʦʩʪʴʶ 

ʢʣʶʯʝʚʳʭ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʙʣʦʢʦʚ-ʩʠʥʪʦʥʦʚ, ʦʙʣʘʜʘʶʱʠʭ ʤʥʦʛʦʮʝʥʪʨʦʚʦʡ 

ʨʝʘʢʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠ ʧʦʟʚʦʣʷʶʱʠʭ ʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʩʣʦʞʥʳʝ ʤʦʣʝʢʫʣʳ ʩ 

ʟʘʜʘʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʜʥʠʤ ʠʟ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ, ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʚ 

ʀʥʩʪʠʪʫʪʝ ʙʠʦʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ ʅɸʅ ɹʝʣʘʨʫʩʠ, ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʣʝʛʢʦʜʦʩʪʫʧʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʢʘʨʙʦ- ʠ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ b-ʜʠ- ʠ b- 

ʪʨʠʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʧʦʣʥʦʤ ʩʠʥʪʝʟʝ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʧʨʠʨʦʜʥʳʭ 

ʥʠʟʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʙʠʦʨʝʛʫʣʷʪʦʨʦʚ (ʧʨʦʩʪʘʛʣʘʥʜʠʥʦʚ, ʩʪʝʨʦʠʜʦʚ, 

ʛʣʫʪʘʨʠʤʠʜʥʳʭ ʘʥʪʠʙʠʦʪʠʢʦʚ, ʢʘʡʨʦʤʦʥʦʚ ʠ ʜʨ.) ʠ ʠʭ ʘʥʘʣʦʛʦʚ. ɹʦʛʘʪʳʡ 

ʩʠʥʪʝʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʫʢʘʟʘʥʥʳʭ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ 

ʦʙʫʩʣʦʚʣʝʥ ʤʥʦʛʦʦʙʨʘʟʠʝʤ ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʩ ʫʯʘʩʪʠʝʤ ʢʝʪʦʤʝʪʠʣʝʥʦʚʦʛʦ 

(ʧʦʣʠʢʝʪʠʜʥʦʛʦ) ʬʨʘʛʤʝʥʪʘ. ʇʨʠ ʵʪʦʤ ʠʟʙʠʨʘʪʝʣʴʥʦʩʪʴ ʚʢʣʶʯʝʥʠʷ ʨʘʟʣʠʯʥʳʭ 

ʮʝʥʪʨʦʚ ʢʝʪʦʤʝʪʠʣʝʥʦʚʦʛʦ ʬʨʘʛʤʝʥʪʘ ʚ ʨʝʘʢʮʠʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ 

ʤʥʦʛʦʩʪʘʜʠʡʥʦʛʦ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʢ 

ʩʘʤʠʭ b-ʜʠ- ʠ b-ʪʨʠʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʪʘʢ ʠ ʧʨʦʠʟʚʦʜʥʳʭ ʠʭ ʝʥʦʣʴʥʳʭ 

ʬʦʨʤ. ʉʨʝʜʠ b-ʪʨʠʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʮʠʥʥʘʤʦʠʣʧʨʦʠʟʚʦʜʥʳʝ ʢʘʨʙʦ- ʠ 

ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ b-ʜʠʦʥʦʚ ʟʘʥʠʤʘʶʪ ʦʩʦʙʦʝ ʤʝʩʪʦ, ʪʘʢ ʢʘʢ ʬʨʘʛʤʝʥʪ Ŭ,ɓ-

ʥʝʥʘʩʳʱʝʥʥʦʛʦ ʢʝʪʦʥʘ ʚ ʠʭ ʙʦʢʦʚʦʡ ʮʝʧʠ ʩʦʟʜʘʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʝʣʝʢʪʠʚʥʳʭ ʭʠʤʠʯʝʩʢʠʭ 

ʪʨʘʥʩʬʦʨʤʘʮʠʡ ʩ ʫʯʘʩʪʠʝʤ ʝʥʦʥʦʚʦʡ ʩʠʩʪʝʤʳ ʵʪʠʭ ʚʝʱʝʩʪʚ ʠ ʧʦʣʫʯʝʥʠʷ ʥʘ ʠʭ 

ʦʩʥʦʚʝ ʥʦʚʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. 

ʕʪʠ ʩʦʝʜʠʥʝʥʠʷ ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʠʥʪʝʟʝ ʙʠʦʘʢʪʠʚʥʳʭ 

ʛʝʪʝʨʦʮʠʢʣʦʚ ʨʘʟʥʦʦʙʨʘʟʥʦʡ ʩʪʨʫʢʪʫʨʳ. ʆʜʥʘʢʦ ʘʙʩʦʣʶʪʥʦʝ ʙʦʣʴʰʠʥʩʪʚʦ 

ʛʝʪʝʨʦʮʠʢʣʦʚ ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʥʘ ʦʩʥʦʚʝ ʮʠʥʥʘʤʦʠʣʧʨʦʠʟʚʦʜʥʳʭ 

ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ɓ-ʜʠʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʆʧʠʩʘʥʦ ʣʠʰʴ ʥʝʩʢʦʣʴʢʦ 

ʧʨʠʤʝʨʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʠʥʥʘʤʦʠʣʧʨʦʠʟʚʦʜʥʳʭ ʮʠʢʣʦʛʝʢʩʘʥ-1,3-ʜʠʦʥʦʚ ʚ 

ʩʠʥʪʝʟʝ ʛʝʪʝʨʦʮʠʢʣʦʚ, ʘ ʜʘʥʥʳʝ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ 

ʮʠʢʣʦʧʝʥʪʘʥ-1,3-ʜʠʦʥʘ ʜʣʷ ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʷ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ. ʂʨʦʤʝ ʪʦʛʦ, ʠʟ ʧʷʪʠʯʣʝʥʥʳʭ ʛʝʪʝʨʦʮʠʢʣʦʚ, 

ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʮʠʥʥʘʤʦʠʣʧʨʦʠʟʚʦʜʥʳʭ ɓ-ʜʠʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, 

ʩʘʤʳʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʦʢʘʟʘʣʠʩʴ ʧʨʦʠʟʚʦʜʥʳʝ ʧʠʨʘʟʦʣʘ, ʘ ʧʨʦʠʟʚʦʜʥʳʝ 

ʠʟʦʢʩʘʟʦʣʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʠʰʴ ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʠʤʝʨʘʤʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ, 

ʧʨʦʠʟʚʦʜʥʳʝ ʠʟʦʢʩʘʟʦʣʘ, ʢʘʢ ʠ ʧʨʦʠʟʚʦʜʥʳʝ ʧʠʨʘʟʦʣʘ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʛʨʦʤʥʫʶ 

ʚʘʞʥʦʩʪʴ ʜʣʷ ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʠ ʤʝʜʠʮʠʥʩʢʦʡ ʭʠʤʠʠ.  

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʧʦʩʚʷʱʝʥʘ ʨʘʟʨʘʙʦʪʢʝ ʦʨʠʛʠʥʘʣʴʥʳʭ ʩʭʝʤ ʩʠʥʪʝʟʘ ʥʦʚʳʭ 

ʛʝʪʝʨʦʮʠʢʣʦʚ ʥʘ ʦʩʥʦʚʝ ʮʠʥʥʘʤʦʠʣʧʨʦʠʟʚʦʜʥʳʭ ʢʘʨʙʦ- (ʮʠʢʣʦʧʝʥʪʘʥ-1,3-
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ʜʠʦʥʘ, ʮʠʢʣʦʛʝʢʩʘʥ-1,3-ʜʠʦʥʘ) ʠ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ɓ-ʜʠʢʘʨʙʦʥʠʣʴʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ (ʪʝʪʨʦʥʦʚʦʡ ʢʠʩʣʦʪʳ, 6-ʤʝʪʠʣ-(3ʅ)-ʧʠʨʘʥ-2,4-ʜʠʦʥʘ, 6-ʤʝʪʠʣ-

ʧʠʨʠʜʠʥ-2,4(1ʅ,3ʅ)-ʜʠʦʥʦʚ). 

 

ʆɹʑɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʈɸɹʆʊʓ 

 

ʉʚʷʟʴ ʨʘʙʦʪʳ ʩ ʥʘʫʯʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ (ʧʨʦʝʢʪʘʤʠ), ʪʝʤʘʤʠ. ʊʝʤʘ 

ʜʠʩʩʝʨʪʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʦʨʠʪʝʪʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠ 

ʧʨʠʢʣʘʜʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʥʘ 2011-2015 ʛʦʜʳ ç2. 

ʉʫʧʨʘʤʦʣʝʢʫʣʷʨʥʘʷ ʭʠʤʠʷ, ʭʠʤʠʯʝʩʢʠʡ ʩʠʥʪʝʟ ʥʦʚʳʭ ʚʝʱʝʩʪʚ ʠ ʤʘʪʝʨʠʘʣʦʚ ʩ 

ʟʘʜʘʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʤʠ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ. 

ʅʦʚʳʝ ʭʠʤʠʯʝʩʢʠʝ ʧʨʦʜʫʢʪʳ ʠ ʪʝʭʥʦʣʦʛʠʠ: 2.1. ʥʘʧʨʘʚʣʝʥʥʳʡ ʩʠʥʪʝʟ ʥʦʚʳʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʠʩʩʣʝʜʦʚʘʥʠʝ ʟʘʚʠʩʠʤʦʩʪʝʡ 

çʩʪʨʫʢʪʫʨʘïʩʚʦʡʩʪʚʘè, ʩʫʧʨʘʤʦʣʝʢʫʣʷʨʥʳʝ, ʛʠʙʨʠʜʥʳʝ ʠ ʤʦʣʝʢʫʣʷʨʥʦ-

ʦʨʛʘʥʠʟʦʚʘʥʥʳʝ ʚʝʱʝʩʪʚʘ ʠ ʤʘʪʝʨʠʘʣʳ ʥʘ ʠʭ ʦʩʥʦʚʝ, ʧʨʦʮʝʩʩʳ ʧʦʣʠʤʝʨʠʟʘʮʠʠ, 

ʩʪʨʫʢʪʫʨʘ ʠ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʠ ʧʨʠʨʦʜʥʳʭ 

ʧʦʣʠʤʝʨʦʚè ʠ 2016-2020 ʛʦʜʳ ç2. ʍʠʤʠʯʝʩʢʠʡ ʩʠʥʪʝʟ ʠ ʧʨʦʜʫʢʪʳè. 

ɼʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʧʣʘʥʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʣʘʙʦʨʘʪʦʨʠʠ 

ʭʠʤʠʠ ʧʨʦʩʪʘʛʣʘʥʜʠʥʦʚ ʀʥʩʪʠʪʫʪʘ ʙʠʦʦʨʛʘʥʠʯʝʩʢʦʡ ʭʠʤʠʠ ʅɸʅ ɹʝʣʘʨʫʩʠ, 

ʚʳʧʦʣʥʝʥʥʳʭ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ɹʈʌʌʀ-ʈʌʌʀ ʍ12ʈ-083 çʅʦʚʳʝ ʤʝʪʦʜʳ 

ʬʫʥʢʮʠʦʥʘʣʠʟʘʮʠʠ ʢʘʨʙʦ- ʠ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ɓ-ʜʠ- ʠ ɓ-ʪʨʠʢʘʨʙʦʥʠʣʴʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡè (ˉ ɻʈ 20122288, 2012-2014 ʛʛ.); ʧʨʦʝʢʪʘ ɹʈʌʌʀ ʍ13ʄ-046 

çʉʠʥʪʝʟ ʥʦʚʳʭ ʙʠʦʘʢʪʠʚʥʳʭ ʘʥʘʣʦʛʦʚ ʧʨʦʩʪʘʛʣʘʥʜʠʥʦʚ ʠ ʛʝʪʝʨʦʮʠʢʣʦʚ ʥʘ 

ʦʩʥʦʚʝ ʮʠʥʥʘʤʦʠʣʧʨʦʠʟʚʦʜʥʳʭ ʮʠʢʣʠʯʝʩʢʠʭ ɓ-ʜʠʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡè 

(ˉ ɻʈ 20131433, 2013-2015 ʛʛ.); ʧʨʦʝʢʪʘ ɹʈʌʌʀ ʍ18ʋʂɸ-011 çɼʠʟʘʡʥ, ʩʠʥʪʝʟ 

ʠ ʥʘʧʨʘʚʣʝʥʥʳʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʨʷʜʘ ʘʟʦʣʦʚ ʠ 

ʘʟʠʥʦʚè (ˉ ɻʈ 20180861, 2018-2019 ʛʛ.). 

ʎʝʣʴ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʎʝʣʴ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ï 

ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʩʠʥʪʝʟʘ ʥʦʚʳʭ ʛʝʪʝʨʦʮʠʢʣʦʚ ʥʘ ʦʩʥʦʚʝ 

ʮʠʥʥʘʤʦʠʣʧʨʦʠʟʚʦʜʥʳʭ ʢʘʨʙʦ- ʠ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ɓ-ʜʠʢʘʨʙʦʥʠʣʴʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ. 

ʇʦʩʪʘʚʣʝʥʥʘʷ ʮʝʣʴ ʜʦʩʪʠʛʘʣʘʩʴ ʨʝʰʝʥʠʝʤ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

1. ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʘ ʩʦʧʨʷʞʝʥʥʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʥʠʪʨʦʘʣʢʘʥʦʚ ʧʦ 

ʝʥʦʥʦʚʦʡ ʩʠʩʪʝʤʝ ʮʠʥʥʘʤʦʠʣʧʨʦʠʟʚʦʜʥʳʭ ʮʠʢʣʠʯʝʩʢʠʭ ɓ-ʜʠʢʘʨʙʦʥʠʣʴʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ. 

2. ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʘ ʭʝʤʦʩʝʣʝʢʪʠʚʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʠʪʨʦʛʨʫʧʧʳ 

ʥʠʪʨʦʤʝʪʠʣʧʨʦʠʟʚʦʜʥʳʭ ʮʠʢʣʠʯʝʩʢʠʭ ɓ-ʪʨʠʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ.  

3. ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʥʘ 

ʦʩʥʦʚʝ ɓ-ʪʨʠʢʘʨʙʦʥʠʣʴʥʦʡ ʠ ʥʠʪʨʦʤʝʪʠʣʴʥʦʡ ʛʨʫʧʧʠʨʦʚʦʢ 5,5-ʜʠʤʝʪʠʣ-2-(3-

ʘʨʠʣ-4-ʥʠʪʨʦʙʫʪʘʥʦʠʣ)ʮʠʢʣʦʛʝʢʩʘʥ-1,3-ʜʠʦʥʦʚ. 
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4. ʀʟʫʯʝʥʠʝ ʚʘʨʠʘʥʪʦʚ ʭʠʤʠʯʝʩʢʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʥʠʪʨʦʤʝʪʠʣʴʥʦʛʦ 

ʟʘʤʝʩʪʠʪʝʣʷ 2-(3-ʘʨʠʣ-4-ʥʠʪʨʦʙʫʪʘʥʦʠʣ)ʮʠʢʣʦʛʝʢʩʘʥ-1,3-ʜʠʦʥʦʚ ʚ ʜʨʫʛʠʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʛʨʫʧʧʠʨʦʚʢʠ ʩ ʮʝʣʴʶ ʧʦʩʣʝʜʫʶʱʝʛʦ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ 

ʩʠʥʪʝʟʝ ʥʦʚʳʭ ʛʝʪʝʨʦʮʠʢʣʦʚ ʠ ʙʠʦʘʢʪʠʚʥʳʭ ʢʦʥʲʶʛʘʪʦʚ. 

5. ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʨʝʛʠʦʩʝʣʝʢʪʠʚʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʘʨʙʦʥʠʣʴʥʦʡ 

ʛʨʫʧʧʳ ʘʮʠʣʴʥʦʡ ʮʝʧʠ 5,5-ʜʠʤʝʪʠʣ-2-(3-ʘʨʠʣ-4-ʥʠʪʨʦʙʫʪʘʥʦʠʣ)ʮʠʢʣʦʛʝʢʩʘʥ-

1,3-ʜʠʦʥʦʚ ʠ 2-(3-ʘʨʠʣ-4-ʥʠʪʨʦʙʫʪʘʥʦʠʣ)ʮʠʢʣʦʧʝʥʪʘʥ-1,3-ʜʠʦʥʦʚ ʠ 

ʧʦʩʣʝʜʫʶʱʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʜʫʢʪʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚ ʩʠʥʪʝʟʝ 

ʠʟʦʢʩʘʟʦʣʩʦʜʝʨʞʘʱʠʭ ʮʠʢʣʠʯʝʩʢʠʭ ɓ-ʜʠʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʠ ʠʭ 

ʝʥʦʣʴʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ: 

1. ʇʨʝʜʣʦʞʝʥ ʵʬʬʝʢʪʠʚʥʳʡ ʤʝʪʦʜ ʩʠʥʪʝʟʘ ʢʘʨʙʦ- ʠ 

ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ɓ-ʪʨʠʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩ ʥʠʪʨʦʤʝʪʠʣʴʥʳʤ 

ʟʘʤʝʩʪʠʪʝʣʝʤ ʚ ʙʦʢʦʚʦʡ ʮʝʧʠ ï ʤʥʦʛʦʮʝʣʝʚʳʭ ʙʣʦʢʦʚ-ʩʠʥʪʦʥʦʚ ʚ ʩʠʥʪʝʟʝ ʥʦʚʳʭ 

ʙʠʦʘʢʪʠʚʥʳʭ ʩʦʝʜʠʥʝʥʠʡ.  

2. ʈʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜ ʩʠʥʪʝʟʘ ʥʦʚʳʭ 4-ʘʨʠʣʧʠʨʨʦʣʠʜʠʥ-2-ʠʣʠʜʝʥʦʚʳʭ 

ʧʨʦʠʟʚʦʜʥʳʭ ʮʠʢʣʠʯʝʩʢʠʭ ɓ-ʜʠʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭ ʚ ʩʚʦʝʡ 

ʩʪʨʫʢʪʫʨʝ ʜʠʢʘʨʙʦʥʠʣʴʥʳʡ ʠ ʧʠʨʨʦʣʠʜʠʥ-2-ʠʣʠʜʝʥʦʚʳʡ ʬʘʨʤʘʢʦʬʦʨʥʳʝ 

ʬʨʘʛʤʝʥʪʳ.  

3. ʆʩʫʱʝʩʪʚʣʝʥ ʩʠʥʪʝʟ ʪʝʪʨʘʛʠʜʨʦʙʝʥʟʠʟʦʢʩʘʟʦʣʦʥʦʚ ʠ 

ʪʝʪʨʘʛʠʜʨʦʠʥʜʘʟʦʣʦʥʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʚ ʩʪʨʫʢʪʫʨʝ ʤʦʣʝʢʫʣʳ ʢʦʤʙʠʥʘʮʠʶ ʜʚʫʭ 

ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ (ʠʟʦʢʩʘʟʦʣ-ʠʟʦʢʩʘʟʦʣ-, ʠʟʦʢʩʘʟʦʣ-ʠʟʦʢʩʘʟʦʣʠʥ-, ʧʠʨʘʟʦʣ-

ʠʟʦʢʩʘʟʦʣ- ʠ ʧʠʨʘʟʦʣ-ʠʟʦʢʩʘʟʦʣʠʥʦʚʳʭ) ʬʘʨʤʘʢʦʙʠʦʬʦʨʦʚ.  

4. ʈʘʟʨʘʙʦʪʘʥ ʧʨʝʧʘʨʘʪʠʚʥʳʡ ʤʝʪʦʜ ʩʠʥʪʝʟʘ 3-ʟʘʤʝʱʝʥʥʳʭ 

ʠʟʦʢʩʘʟʦʣʦʚ ʥʘ ʦʩʥʦʚʝ 3-ʟʘʤʝʱʝʥʥʳʭ 5-ʵʪʦʢʩʠʠʟʦʢʩʘʟʦʣʠʥʦʚ. 

5. ʈʘʟʨʘʙʦʪʘʥʘ ʩʭʝʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʥʠʪʨʦʤʝʪʠʣʴʥʦʛʦ ʟʘʤʝʩʪʠʪʝʣʷ ʚ 2-(3-ʘʨʠʣ-4-ʥʠʪʨʦʙʫʪʘʥʦʠʣ)ʮʠʢʣʦʛʝʢʩʘʥ-1,3-

ʜʠʦʥʘʭ ʚ ʜʨʫʛʠʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʛʨʫʧʧʠʨʦʚʢʠ ʩ ʮʝʣʴʶ ʩʠʥʪʝʟʘ ʥʘ ʠʭ ʦʩʥʦʚʝ 

ʥʦʚʳʭ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʠ ʢʦʥʲʶʛʘʪʦʚ. 

6. ʆʙʥʘʨʫʞʝʥʘ ʪʨʘʥʩʬʦʨʤʘʮʠʷ 2-ʘʨʠʣʘʮʝʪʘʣʴʜʝʛʠʜʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ʚ 

ʟʘʤʝʱʝʥʥʳʭ 6,7-ʜʠʛʠʜʨʦʙʝʥʟʦ[d]ʠʟʦʢʩʘʟʦʣ-4,5(ʅ)-ʦʥʘʭ ʚ ʘʮʝʪʦʬʝʥʦʥʦʚʫʶ 

ʛʨʫʧʧʠʨʦʚʢʫ ʚ ʫʩʣʦʚʠʷʭ ʦʢʠʩʣʝʥʠʷ ʧʦ ɼʞʦʥʩʫ. 

7. ʉʠʥʪʝʟʠʨʦʚʘʥʳ ʥʦʚʳʝ ʩʦʝʜʠʥʝʥʠʷ, ʩʦʜʝʨʞʘʱʠʝ ʚ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ 

ʮʠʢʣʠʯʝʩʢʠʡ ɓ-ʜʠʢʘʨʙʦʥʠʣʴʥʳʡ ʠ ʠʟʦʢʩʘʟʦʣʴʥʳʡ ʬʘʨʤʘʢʦʬʦʨʳ, ʧʫʪʝʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʥʠʪʨʠʣʦʢʩʠʜʥʦʤ ʩʠʥʪʝʟʝ ʧʨʦʜʫʢʪʦʚ ʨʝʛʠʦʩʝʣʝʢʪʠʚʥʦʛʦ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʘʨʙʦʥʠʣʴʥʦʡ ʛʨʫʧʧʳ ʘʮʠʣʴʥʦʡ ʮʝʧʠ 2-(3-ʘʨʠʣ-4-

ʥʠʪʨʦʙʫʪʘʥʦʠʣ)ʮʠʢʣʦʘʣʢʘʥ-1,3-ʜʠʦʥʦʚ. 
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ʇʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

1. ʇʨʦʩʪʦʡ ʵʬʬʝʢʪʠʚʥʳʡ ʤʝʪʦʜ ʩʠʥʪʝʟʘ ʥʠʪʨʦʤʝʪʠʣʧʨʦʠʟʚʦʜʥʳʭ 

ʢʘʨʙʦ- ʠ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ɓ-ʪʨʠʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʥʘ ʦʩʥʦʚʝ 

ʣʝʛʢʦʜʦʩʪʫʧʥʳʭ ʮʠʥʥʘʤʦʠʣʴʥʳʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ.  

2. ʄʝʪʦʜ ʩʠʥʪʝʟʘ ʥʦʚʳʭ 4-ʘʨʠʣʧʠʨʨʦʣʠʜʠʥ-2-ʠʣʠʜʝʥʦʚʳʭ 

ʧʨʦʠʟʚʦʜʥʳʭ ʮʠʢʣʠʯʝʩʢʠʭ ɓ-ʜʠʦʥʦʚ ʧʫʪʝʤ ʭʝʤʦʩʝʣʝʢʪʠʚʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʥʠʪʨʦʛʨʫʧʧʳ ʚ ʥʠʪʨʦʤʝʪʠʣʧʨʦʠʟʚʦʜʥʳʭ ʮʠʢʣʠʯʝʩʢʠʭ ɓ-ʪʨʠʢʘʨʙʦʥʠʣʴʥʳʭ 

ʩʦʝʜʠʥʝʥʠʷʭ. 

3. ʄʝʪʦʜ ʩʠʥʪʝʟʘ ʪʝʪʨʘʛʠʜʨʦʠʥʜʘʟʦʣʦʥʦʚ ʠ 

ʪʝʪʨʘʛʠʜʨʦʙʝʥʟʠʟʦʢʩʘʟʦʣʦʥʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʚ ʙʦʢʦʚʦʡ ʮʝʧʠ ʠʟʦʢʩʘʟʦʣʴʥʳʡ 

(ʠʟʦʢʩʘʟʦʣʠʥʦʚʳʡ) ʬʨʘʛʤʝʥʪʳ, ʧʫʪʝʤ 1,3-ʜʠʧʦʣʷʨʥʦʛʦ ʮʠʢʣʦʧʨʠʩʦʝʜʠʥʝʥʠʷ 

ʥʠʪʨʠʣʦʢʩʠʜʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʠʪʨʦʤʝʪʠʣʴʥʳʭ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ, ʢ ʪʝʨʤʠʥʘʣʴʥʳʤ ʘʣʢʠʥʘʤ ʠ ʘʣʢʝʥʘʤ. 

4. ʉʭʝʤʘ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ 3-(3-ʥʠʪʨʦ-2-ʘʨʠʣʧʨʦʧʠʣ)-

6,7-ʜʠʛʠʜʨʦʙʝʥʟʦ[d]ʠʟʦʢʩʘʟʦʣ-4(5H)-ʦʥʦʚ ʚ ʜʨʫʛʠʝ ʧʨʦʠʟʚʦʜʥʳʝ, ʩʦʜʝʨʞʘʱʠʝ 

ʘʣʴʜʝʛʠʜʥʫʶ, ʛʠʜʨʦʢʩʠʣʴʥʫʶ, ʢʘʨʙʦʢʩʠʣʴʥʫʶ, ʩʣʦʞʥʦʵʬʠʨʥʫʶ ʠʣʠ ʘʤʠʜʥʫʶ 

ʛʨʫʧʧʠʨʦʚʢʠ.  

5. ʉʠʥʪʝʟ ʩʦʝʜʠʥʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭ ʚ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʢʦʤʙʠʥʘʮʠʶ 

ʠʟʦʢʩʘʟʦʣʴʥʦʛʦ ʠ ʮʠʢʣʠʯʝʩʢʦʛʦ ɓ-ʜʠʢʘʨʙʦʥʠʣʴʥʦʛʦ ʬʨʘʛʤʝʥʪʦʚ, ʧʫʪʝʤ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʟʦʢʩʘʟʦʣʴʥʦʛʦ ʮʠʢʣʘ ʥʠʪʨʠʣʦʢʩʠʜʥʳʤ ʤʝʪʦʜʦʤ ʚ ʧʨʦʜʫʢʪʘʭ 

ʨʝʛʠʦʩʝʣʝʢʪʠʚʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʘʨʙʦʥʠʣʴʥʦʡ ʛʨʫʧʧʳ ʘʮʠʣʴʥʦʡ ʮʝʧʠ ʧʷʪʠ- 

ʠ ʰʝʩʪʠʯʣʝʥʥʳʭ 2-(3-ʘʨʠʣ-4-ʥʠʪʨʦʙʫʪʘʥʦʠʣ)ʮʠʢʣʦʘʣʢʘʥ-1,3-ʜʠʦʥʦʚ.  

ʃʠʯʥʳʡ ʚʢʣʘʜ ʩʦʠʩʢʘʪʝʣʷ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʦʚʝʜʝʥʠʠ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʯʘʩʪʠ ʨʘʙʦʪʳ, ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢ, ʫʩʪʘʥʦʚʣʝʥʠʠ ʩʪʨʫʢʪʫʨʳ 

ʧʦʣʫʯʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʘʥʘʣʠʟʝ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯ, 

ʠʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʧʦʜʛʦʪʦʚʢʘ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ 

ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩʦʚʤʝʩʪʥʦ ʩ ʢ.ʭ.ʥ. ʌ. ʉ. ʇʘʰʢʦʚʩʢʠʤ ʠ ʘʢʘʜʝʤʠʢʦʤ ʅɸʅ 

ɹʝʣʘʨʫʩʠ ʌ. ɸ. ʃʘʭʚʠʯʝʤ. ʉʠʥʪʝʟ ʠʩʭʦʜʥʳʭ ʮʠʥʥʘʤʦʠʣʧʨʦʠʟʚʦʜʥʳʭ 

ʰʝʩʪʠʯʣʝʥʥʳʭ ʢʘʨʙʦ- ʠ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ɓ-ʜʠʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

ʧʨʦʚʦʜʠʣʩʷ ʧʨʠ ʫʯʘʩʪʠʠ ʢ.ʭ.ʥ. ɼ. ɹ. ʈʫʙʠʥʦʚʘ. ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʡ ʤʝʪʦʜ 

ʘʥʘʣʠʟʘ ʩʦʝʜʠʥʝʥʠʡ ʤʝʪʦʜʘʤʠ COSY, NOESY ʧʨʦʚʦʜʠʣʩʷ ʩʦʚʤʝʩʪʥʦ ʩ ʜ.ʭ.ʥ. ɸ. 

ɺ. ɹʘʨʘʥʦʚʩʢʠʤ. 

ɸʧʨʦʙʘʮʠʷ ʜʠʩʩʝʨʪʘʮʠʠ ʠ ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʝʝ 

ʨʝʟʫʣʴʪʘʪʦʚ. ʄʘʪʝʨʠʘʣʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ 

ʜʦʢʣʘʜʦʚ ʥʘ IV, V ʠ VI ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ çʍʠʤʠʷ, ʩʪʨʫʢʪʫʨʘ ʠ 

ʬʫʥʢʮʠʷ ʙʠʦʤʦʣʝʢʫʣè (ʄʠʥʩʢ, 2012, 2014 ʠ 2018), ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʢʦʥʛʨʝʩʩʝ 

ʧʦ ʭʠʤʠʠ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ, ʧʦʩʚʷʱʝʥʥʦʤ 100-ʣʝʪʠʶ ʩʦ ʜʥʷ 

ʨʦʞʜʝʥʠʷ ɸʣʝʢʩʝʷ ʅʠʢʦʣʘʝʚʠʯʘ ʂʦʩʪʘ çʂʆʉʊ-2015è (ʄʦʩʢʚʘ, 2015). ʏʘʩʪʴ 

ʜʘʥʥʦʡ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ, ʙʳʣʘ ʫʜʦʩʪʦʝʥʘ ʜʠʧʣʦʤʘ ʧʝʨʚʦʡ ʩʪʝʧʝʥʠ ʚ 

ʢʦʥʢʫʨʩʝ ʥʘ ʣʫʯʰʫʶ ʧʝʨʚʫʶ ʥʘʫʯʥʫʶ ʨʘʙʦʪʫ ʩʨʝʜʠ ʘʩʧʠʨʘʥʪʦʚ ʅɸʅ ɹʝʣʘʨʫʩʠ 
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(2014 ʛ.) ʠ ʜʠʧʣʦʤʘ ʚʪʦʨʦʡ ʩʪʝʧʝʥʠ ʥʘ XIX  ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʤ ʢʦʥʢʫʨʩʝ ʥʘʫʯʥʳʭ 

ʨʘʙʦʪ ʩʪʫʜʝʥʪʦʚ (2012 ʛ.). ʉʦʠʩʢʘʪʝʣʴ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ 

ʩʪʠʧʝʥʜʠʘʪʦʤ ʢʦʥʢʫʨʩʘ ʇʨʝʟʠʜʝʥʪʘ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʜʣʷ ʘʩʧʠʨʘʥʪʦʚ (2015 

ʛ.). 

ʆʧʫʙʣʠʢʦʚʘʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʜʠʩʩʝʨʪʘʮʠʠ. ʇʦ ʤʘʪʝʨʠʘʣʘʤ ʜʠʩʩʝʨʪʘʮʠʠ 

ʦʧʫʙʣʠʢʦʚʘʥʦ 11 ʨʘʙʦʪ (ʦʙʱʠʤ ʦʙʲʝʤʦʤ 6.7 ʘʚʪʦʨʩʢʠʭ ʣʠʩʪʦʚ), ʠʟ ʥʠʭ 7 ʩʪʘʪʝʡ 

ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʥʘʫʯʥʳʭ ʠʟʜʘʥʠʷʭ ʠ ʪʝʟʠʩʳ 4 

ʜʦʢʣʘʜʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ. 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʜʠʩʩʝʨʪʘʮʠʠ. ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʦʛʣʘʚʣʝʥʠʷ, 

ʧʝʨʝʯʥʷ ʩʦʢʨʘʱʝʥʠʡ ʠ ʫʩʣʦʚʥʳʭ ʦʙʦʟʥʘʯʝʥʠʡ, ʚʚʝʜʝʥʠʷ, ʦʙʱʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʨʘʙʦʪʳ, ʪʨʝʭ ʛʣʘʚ, ʟʘʢʣʶʯʝʥʠʷ ʠ ʙʠʙʣʠʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʧʠʩʢʘ. ɺ ʛʣʘʚʝ 1 

ʧʨʠʚʦʜʠʪʩʷ ʣʠʪʝʨʘʪʫʨʥʳʡ ʦʙʟʦʨ ʟʘ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ ʧʦ ʥʘʭʦʞʜʝʥʠʶ ʚ ʧʨʠʨʦʜʝ 

ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʮʠʥʥʘʤʦʠʣʧʨʦʠʟʚʦʜʥʳʭ ʮʠʢʣʠʯʝʩʢʠʭ ɓ-

ʜʠʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʘʤ ʠʭ ʧʦʣʫʯʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʚ 

ʩʠʥʪʝʟʝ ʛʝʪʝʨʦʮʠʢʣʦʚ. ɻʣʘʚʘ 2 ʧʦʩʚʷʱʝʥʘ ʦʙʩʫʞʜʝʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ 

ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɻʣʘʚʘ 3 ʩʦʜʝʨʞʠʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ. 

ʈʘʙʦʪʘ ʠʟʣʦʞʝʥʘ ʥʘ 163 ʩʪʨʘʥʠʮʘʭ, ʩʦʜʝʨʞʠʪ 13 ʨʠʩʫʥʢʦʚ ʠ 63 ʩʭʝʤʳ. ʉʧʠʩʦʢ 

ʮʠʪʠʨʫʝʤʦʡ ʣʠʪʝʨʘʪʫʨʳ ʚʢʣʶʯʘʝʪ 246 ʩʩʳʣʦʢ.  

 

ʆʉʅʆɺʅʆɽ ʉʆɼɽʈɾɸʅʀɽ ʈɸɹʆʊʓ 

 

1 ʉʠʥʪʝʟ ʮʠʥʥʘʤʦʠʣʧʨʦʠʟʚʦʜʥʳʭ ʮʠʢʣʠʯʝʩʢʠʭ ɓ-ʜʠʢʘʨʙʦʥʠʣʴʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ [1-3, 8] 

 

ʎʠʢʣʠʯʝʩʢʠʝ ɓ-ʜʠ- ʠ ɓ-ʪʨʠʢʘʨʙʦʥʠʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʯʠʩʣʫ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʚ ʪʦʥʢʦʤ 

ʦʨʛʘʥʠʯʝʩʢʦʤ ʩʠʥʪʝʟʝ ʩʣʦʞʥʳʭ ʧʨʠʨʦʜʥʳʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ 

ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ. ʉʨʝʜʠ ʥʠʭ ʮʠʥʥʘʤʦʠʣʧʨʦʠʟʚʦʜʥʳʝ ʢʘʨʙʦ- ʠ 

ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ɓ-ʜʠʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʟʘʥʠʤʘʶʪ ʦʩʦʙʦʝ ʤʝʩʪʦ, 

ʧʦʩʢʦʣʴʢʫ ʬʨʘʛʤʝʥʪ Ŭ,ɓ-ʥʝʥʘʩʳʱʝʥʥʦʛʦ ʢʝʪʦʥʘ ʚ ʠʭ ʙʦʢʦʚʦʡ ʮʝʧʠ ʩʦʟʜʘʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʠʥʪʝʪʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʩʝʣʝʢʪʠʚʥʳʭ 

ʭʠʤʠʯʝʩʢʠʭ ʨʝʘʢʮʠʡ ʧʦ ʝʥʦʥʦʚʦʡ ʩʠʩʪʝʤʝ ʵʪʠʭ ʚʝʱʝʩʪʚ. ʇʨʦʜʫʢʪʳ ʨʝʘʢʮʠʠ, 

ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʦʩʥʦʚʝ ʮʠʥʥʘʤʦʠʣʧʨʦʠʟʚʦʜʥʳʭ ɓ-ʜʠʢʘʨʙʦʥʠʣʴʥʳʭ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ, ʦʙʣʘʜʘʶʪ ʢʦʤʧʣʝʢʩʦʤ ʧʦʣʝʟʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʦʧʪʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ.  

ʎʠʥʥʘʤʦʠʣʴʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ ʧʷʪʠʯʣʝʥʥʳʭ ɓ-ʜʠʢʘʨʙʦʥʠʣʴʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ [ʮʠʢʣʦʧʝʥʪʘʥ-1,3-ʜʠʦʥʘ 8-10, ʪʝʪʨʦʥʦʚʦʡ ʢʠʩʣʦʪʳ 11-13] ʠ 

ʰʝʩʪʠʯʣʝʥʥʳʭ ʘʥʘʣʦʛʦʚ [ʜʠʤʝʜʦʥʘ 14-19, 6-ʤʝʪʠʣ-3ʅ-ʧʠʨʘʥ-2,4-ʜʠʦʥʘ 20 ʠ 21, 

6-ʤʝʪʠʣ-1-ʘʣʢʠʣ(ʘʨʠʣ)-1,3-ʪʝʪʨʘʛʠʜʨʦʧʠʨʠʜʠʥ-2,4-ʜʠʦʥʦʚ 22-24] ʦʙʨʘʟʫʶʪʩʷ ʩ 

ʚʳʩʦʢʠʤ ʚʳʭʦʜʦʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʣʴʜʦʣʴʥʦ-ʢʨʦʪʦʥʦʚʦʡ ʢʦʥʜʝʥʩʘʮʠʠ ʂʣʷʡʟʝʥʘ-
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ʐʤʠʜʪʘ ʣʝʛʢʦʜʦʩʪʫʧʥʳʭ 2(3)-ʘʮʝʪʠʣʴʥʳʭ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ 1-7 ʩ 

ʘʨʦʤʘʪʠʯʝʩʢʠʤʠ ʘʣʴʜʝʛʠʜʘʤʠ.  

 
ʂʦʥʜʝʥʩʘʮʠʷ ʮʠʢʣʠʯʝʩʢʠʭ b-ʪʨʠʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 1-7 ʧʦ 

ʙʦʢʦʚʦʡ ʘʮʝʪʠʣʴʥʦʡ ʛʨʫʧʧʝ ʩ ʘʨʦʤʘʪʠʯʝʩʢʠʤʠ ʘʣʴʜʝʛʠʜʘʤʠ ʥʘʠʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʦ ʧʨʦʪʝʢʘʝʪ ʚ ʘʧʨʦʪʦʥʥʳʭ ʨʘʩʪʚʦʨʠʪʝʣʷʭ (ʭʣʦʨʦʬʦʨʤ, ʙʝʥʟʦʣ, 

ʪʦʣʫʦʣ) ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʚʪʦʨʠʯʥʳʭ ʘʤʠʥʦʚ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʢʘʪʘʣʠʟʘʪʦʨʦʚ. 

ʇʨʠ ʩʠʥʪʝʟʝ ʮʠʥʥʘʤʦʠʣʧʨʦʠʟʚʦʜʥʳʭ ʧʷʪʠʯʣʝʥʥʳʭ b-ʜʠʢʘʨʙʦʥʠʣʴʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ 8-13 ʥʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘʤʠ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʨʘʩʪʚʦʨʠʪʝʣʷ ʙʝʥʟʦʣʘ ʠ ʪʦʣʫʦʣʘ, ʘ ʚ ʢʘʯʝʩʪʚʝ 

ʦʩʥʦʚʘʥʠʷ ʧʠʧʝʨʠʜʠʥʘ ʩ ʤʦʣʴʥʳʤ ʩʦʦʪʥʦʰʝʥʠʝʤ b-ʪʨʠʢʘʨʙʦʥʠʣʴʥʦʝ 

ʩʦʝʜʠʥʝʥʠʝ / ʮʠʢʣʠʯʝʩʢʠʡ ʚʪʦʨʠʯʥʳʡ ʘʤʠʥ ʨʘʚʥʳʤ 1:1.5. ʇʨʠ ʵʪʦʤ ʚʳʭʦʜ 

ʩʦʝʜʠʥʝʥʠʡ 8-13 ʩʦʩʪʘʚʠʣ 61-75%. ɺ ʩʣʫʯʘʝ ʮʠʥʥʘʤʦʠʣʧʨʦʠʟʚʦʜʥʳʭ ʜʠʤʝʜʦʥʘ 

14-19 (ʚʳʭʦʜ 65-80%) ʠ ʧʠʨʠʜʠʥ-2,4-ʜʠʦʥʦʚ 22-24 (ʚʳʭʦʜ 63-71%) b-

ʪʨʠʢʘʨʙʦʥʠʣʴʥʦʝ ʩʦʝʜʠʥʝʥʠʝ ʠ ʮʠʢʣʠʯʝʩʢʠʡ ʘʤʠʥ (ʧʠʧʝʨʠʜʠʥ) ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ 

ʩʦʦʪʥʦʰʝʥʠʠ 4:1. 

ɺ ʩʣʫʯʘʝ ʢʦʥʜʝʥʩʘʮʠʠ ʜʝʛʠʜʨʘʮʝʪʦʚʦʡ ʢʠʩʣʦʪʳ 4 ʩ ʘʣʴʜʝʛʠʜʘʤʠ 

ʥʘʠʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʘʶʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʠʨʠʜʠʥʘ ʚ ʢʘʯʝʩʪʚʝ 
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ʨʘʩʪʚʦʨʠʪʝʣʷ, ʘ ʚ ʢʘʯʝʩʪʚʝ ʢʘʪʘʣʠʟʘʪʦʨʘ ï ʧʠʧʝʨʠʜʠʥʘ ʠ ʣʝʜʷʥʦʡ ʫʢʩʫʩʥʦʡ 

ʢʠʩʣʦʪʳ. ʇʨʠ ʵʪʦʤ ʪʝʤʧʝʨʘʪʫʨʫ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʥʝ ʚʳʰʝ 55Áʉ. ɺʳʭʦʜ ʮʠʥʥʘʤʦʠʣʧʨʦʠʟʚʦʜʥʳʭ 20 ʠ 21 ʧʦ 

ʜʘʥʥʦʤʫ ʤʝʪʦʜʫ ʩʦʩʪʘʚʠʣ 60% ʠ 58% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɼʣʷ ʫʜʦʙʩʪʚʘ ʚʳʜʝʣʝʥʠʷ ʮʝʣʝʚʳʭ ʩʦʝʜʠʥʝʥʠʡ 8-24 ʙʦʣʝʝ ʨʘʩʪʚʦʨʠʤʳʝ ʚ 

ʚʦʜʝ b-ʪʨʠʢʘʨʙʦʥʠʣʴʥʳʝ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ 1-7 ʞʝʣʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩ 

ʥʝʙʦʣʴʰʠʤ (0.1 ʤʦʣʴʥʳʤ) ʠʟʙʳʪʢʦʤ. 

ʉʦʝʜʠʥʝʥʠʷ 8-24 ʨʘʟʣʠʯʘʶʪʩʷ ʨʘʟʤʝʨʦʤ ʮʠʢʣʠʯʝʩʢʦʛʦ b-

ʜʠʢʘʨʙʦʥʠʣʴʥʦʛʦ ʬʨʘʛʤʝʥʪʘ, ʦʪʩʫʪʩʪʚʠʝʤ ʣʠʙʦ ʥʘʣʠʯʠʝʤ ʛʝʪʝʨʦʘʪʦʤʘ 

(ʢʠʩʣʦʨʦʜʘ, ʘʟʦʪʘ) ʚ ʮʠʢʣʝ, ʘ ʪʘʢʞʝ ʧʨʠʨʦʜʦʡ ʟʘʤʝʩʪʠʪʝʣʷ ʚ ʘʨʦʤʘʪʠʯʝʩʢʦʤ 

ʢʦʣʴʮʝ. 

 

2 1,4-ʉʦʧʨʷʞʝʥʥʦʝ ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʥʠʪʨʦʘʣʢʘʥʦʚ ʧʦ ʝʥʦʥʦʚʦʡ ʩʠʩʪʝʤʝ 

ʮʠʥʥʘʤʦʠʣʧʨʦʠʟʚʦʜʥʳʭ ʮʠʢʣʠʯʝʩʢʠʭ ɓ-ʜʠʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ  

[1-3, 8, 10] 

 

ʉʦʧʨʷʞʝʥʥʦʝ ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʤʦʥʦʥʫʢʣʝʦʬʠʣʴʥʳʭ ʥʠʪʨʦʘʣʢʘʥʦʚ ʢ 

ʤʠʭʘʵʣʝʚʩʢʠʤ ʘʢʮʝʧʪʦʨʘʤ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʥʦʚʳʭ 

ʫʛʣʝʨʦʜ-ʫʛʣʝʨʦʜʥʳʭ ʩʚʷʟʝʡ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʚʚʝʜʝʥʠʝʤ ʥʠʪʨʦʛʨʫʧʧʳ ʚ 

ʦʙʨʘʟʫʶʱʠʝʩʷ ʧʨʠ ʵʪʦʤ ʧʨʦʜʫʢʪʳ ʨʝʘʢʮʠʠ. ʋʥʠʚʝʨʩʘʣʴʥʦʩʪʴ ʤʝʪʦʜʘ ʩʚʷʟʘʥʘ ʩ 

ʰʠʨʦʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʤʠʭʘʵʣʝʚʩʢʠʭ ʜʦʥʦʨʦʚ (ʥʝʬʫʥʢʮʠʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʠ 

ʬʫʥʢʮʠʦʥʘʣʠʟʠʨʦʚʘʥʥʳʝ ʥʠʪʨʦʘʣʢʘʥʳ) ʠ ʘʢʮʝʧʪʦʨʦʚ (ʘʮʠʢʣʠʯʝʩʢʠʝ ʠ 

ʮʠʢʣʠʯʝʩʢʠʝ Ŭ,ɓ-ʥʝʥʘʩʳʱʝʥʥʳʝ ʢʘʨʙʦʥʠʣʴʥʳʝ ʠ ʥʠʪʨʦʩʦʝʜʠʥʝʥʠʷ, ʥʠʪʨʠʣʳ). 

ʉʧʦʩʦʙʥʦʩʪʴ ʦʙʨʘʟʫʶʱʠʭʩʷ ʚ ʵʪʦʡ ʨʝʘʢʮʠʠ ʥʠʪʨʦʧʨʦʠʟʚʦʜʥʳʭ 

ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʪʴʩʷ ʚ ʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʦʙʫʩʣʦʚʠʣʦ 

ʠʭ ʧʨʠʤʝʥʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʢʣʶʯʝʚʳʭ ʧʦʣʫʧʨʦʜʫʢʪʦʚ ʚ ʩʠʥʪʝʟʝ ʢʨʘʩʠʪʝʣʝʡ, 

ʧʨʝʧʘʨʘʪʦʚ ʤʝʜʠʮʠʥʩʢʦʛʦ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʩʦʧʨʷʞʝʥʥʦʝ ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʥʠʪʨʦʘʣʢʘʥʦʚ ʧʦ 

ʝʥʦʥʦʚʦʡ ʩʠʩʪʝʤʝ ʭʘʣʢʦʥʦʚ, ʟʘʤʝʱʝʥʥʳʭ ʧʦ ʘʨʦʤʘʪʠʯʝʩʢʦʤʫ ʢʦʣʴʮʫ 

ʧʨʦʠʟʚʦʜʥʳʭ ʢʦʨʠʯʥʦʛʦ ʘʣʴʜʝʛʠʜʘ ʠ ʩʣʦʞʥʳʭ ʵʬʠʨʦʚ ʢʦʨʠʯʥʦʡ ʢʠʩʣʦʪʳ 

ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ ʠʟʫʯʝʥʦ, ʩʚʝʜʝʥʠʷ ʦ ʨʝʘʢʮʠʷʭ ʮʠʥʥʘʤʦʠʣʧʨʦʠʟʚʦʜʥʳʭ 

ʮʠʢʣʠʯʝʩʢʠʭ ɓ-ʜʠʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩ ʥʠʪʨʦʘʣʢʘʥʘʤʠ ʚ ʣʠʪʝʨʘʪʫʨʝ 

ʦʪʩʫʪʩʪʚʫʶʪ.  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʨʝʘʢʮʠʠ ʄʠʭʘʵʣʷ ʩ ʫʯʘʩʪʠʝʤ ʮʠʢʣʠʯʝʩʢʠʭ ɓ-

ʪʨʠʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩʣʝʜʫʝʪ ʫʯʝʩʪʴ, ʯʪʦ ʧʦʩʣʝʜʥʠʝ ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʭʘʣʢʦʥʦʚ ʠ ʩʣʦʞʥʳʭ ʵʬʠʨʦʚ ʢʦʨʠʯʥʦʡ ʢʠʩʣʦʪʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ 

ʚʠʥʠʣʦʛʦʚʳʝ ʢʠʩʣʦʪʳ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚ ʚʠʜʝ ʨʘʚʥʦʚʝʩʥʦʡ ʩʤʝʩʠ 

ʵʥʜʦ- (ɸ, ɺ) ʠ ɻ ʢʟʦ-ʮʠʢʣʠʯʝʩʢʠʭ (ɹ, ɻ) ʝʥʦʣʴʥʳʭ ʬʦʨʤ. ʉʪʨʫʢʪʫʨʘ 

ʧʨʝʦʙʣʘʜʘʶʱʝʛʦ ʪʘʫʪʦʤʝʨʘ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʟʘʚʠʩʠʪ ʦʪ ʧʨʠʨʦʜʳ 

ʮʠʢʣʠʯʝʩʢʦʛʦ ɓ-ʜʠʢʘʨʙʦʥʠʣʴʥʦʛʦ ʬʨʘʛʤʝʥʪʘ (ʨʘʟʤʝʨʘ ʮʠʢʣʘ, ʥʘʣʠʯʠʷ ʠʣʠ 
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ʦʪʩʫʪʩʪʚʠʷ ʛʝʪʝʨʦʘʪʦʤʘ), ʦʪ ʘʛʨʝʛʘʪʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʘʢʠʭ ʚʝʱʝʩʪʚ, ʦʪ ʧʨʠʨʦʜʳ 

ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʨʘʩʪʚʦʨʠʪʝʣʷ ʠ ʪ.ʜ. ʇʝʨʝʭʦʜ ʵʥʜʦ-ʮʠʢʣʠʯʝʩʢʠʭ ʪʘʫʪʦʤʝʨʦʚ (ɸ, 

ɺ) ʚ ɻʢʟʦ-ʮʠʢʣʠʯʝʩʢʠʝ (ɹ, ɻ) ʧʨʠʚʦʜʠʪ ʢ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʝʥʦʥʦʚʦʡ ʩʠʩʪʝʤʳ 

ʙʦʢʦʚʦʡ ʮʝʧʠ ʚ ʜʠʝʥʦʚʫʶ, ʯʪʦ ʜʝʣʘʝʪ ʨʝʘʢʮʠʶ ʄʠʭʘʵʣʷ ʧʦ ʜʘʥʥʦʤʫ ʬʨʘʛʤʝʥʪʫ 

ʧʨʦʙʣʝʤʘʪʠʯʥʦʡ. 

 
ɺ ʵʪʦʡ ʩʚʷʟʠ, ʥʘʤʠ ʠʟʫʯʝʥʘ ʨʝʘʢʮʠʷ ʥʠʪʨʦʤʝʪʘʥʘ ʩ 

ʮʠʥʥʘʤʦʠʣʧʨʦʠʟʚʦʜʥʳʤʠ 8-24 ʚ ʫʩʣʦʚʠʷʭ ʦʩʥʦʚʥʦʛʦ ʢʘʪʘʣʠʟʘ ʩ ʮʝʣʴʶ ʚʳʭʦʜʘ ʢ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʥʠʪʨʦʤʝʪʠʣʧʨʦʠʟʚʦʜʥʳʤ ï ʤʥʦʛʦʮʝʣʝʚʳʤ 

ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʳʤ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤ ʥʦʚʳʭ ʙʠʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ 

ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ. ʈʝʘʢʮʠʶ ʮʠʥʥʘʤʦʠʣʧʨʦʠʟʚʦʜʥʳʭ ʧʷʪʠ- 8-13 ʠ 

ʰʝʩʪʠʯʣʝʥʥʳʭ 14-24 ɓ-ʜʠʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩ ʥʠʪʨʦʤʝʪʘʥʦʤ ʧʨʦʚʦʜʠʣʠ 

ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʧʨʠ ʵʪʦʤ ʥʠʪʨʦʤʝʪʘʥ ʷʚʣʷʣʩʷ ʠ ʨʝʘʛʝʥʪʦʤ ʠ 

ʨʘʩʪʚʦʨʠʪʝʣʝʤ. ʇʦʩʢʦʣʴʢʫ, ʢʘʢ ʫʢʘʟʘʥʦ ʚʳʰʝ, ʮʠʥʥʘʤʦʠʣʧʨʦʠʟʚʦʜʥʳʝ 8-24 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʚʠʥʠʣʦʛʦʚʳʝ ʢʠʩʣʦʪʳ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʩʥʦʚʥʳʡ 

ʢʘʪʘʣʠʟʘʪʦʨ ʚ ʢʦʣʠʯʝʩʪʚʝ ʙʦʣʝʝ ʦʜʥʦʛʦ ʵʢʚʠʚʘʣʝʥʪʘ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ 

ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʘʥʠʷ 1,8-ʜʠʘʟʘʙʠʮʠʢʣʦ[5.4.0]ʫʥʜʝʮʝʥ-7-ʝʥʘ ʚ ʨʝʘʢʮʠʠ 

ʮʠʥʥʘʤʦʠʣʧʨʦʠʟʚʦʜʥʳʭ ʜʠʤʝʜʦʥʘ 14-19 ʩ ʥʠʪʨʦʤʝʪʘʥʦʤ ʮʝʣʝʚʳʝ ʩʦʝʜʠʥʝʥʠʷ 

31-36 ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʩ ʥʠʟʢʠʤ ʚʳʭʦʜʦʤ. ʅʘʤʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʠʣʫʯʰʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʘʶʪʩʷ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʘʥʠʷ 1,1,3,3-

ʪʝʪʨʘʤʝʪʠʣʛʫʘʥʠʜʠʥʘ (1.5 ʵʢʚ.), ʪʘʢ ʢʘʢ ʦʙʨʘʟʫʶʱʠʝʩʷ ʩ ʥʠʤ ʩʦʣʠ ɓ-

ʪʨʠʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʭʦʨʦʰʦ ʨʘʩʪʚʦʨʠʤʳ ʚ ʥʠʪʨʦʤʝʪʘʥʝ ʠ ʨʝʘʢʮʠʷ 

ʧʨʦʪʝʢʘʝʪ ʚ ʛʦʤʦʛʝʥʥʦʡ ʩʨʝʜʝ.  

ɺ ʫʢʘʟʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʥʠʪʨʦʤʝʪʘʥ ʨʝʘʛʠʨʫʝʪ ʩʦ ʚʩʝʤʠ 

ʮʠʥʥʘʤʦʠʣʧʨʦʠʟʚʦʜʥʳʤʠ ʧʦ ʝʥʦʥʦʚʦʡ ʩʠʩʪʝʤʝ ʮʠʥʥʘʤʦʠʣʴʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ʧʦ 

ʩʭʝʤʝ 1,4-ʩʦʧʨʷʞʝʥʥʦʛʦ ʧʨʠʩʦʝʜʠʥʝʥʠʷ. ʅʠʪʨʦʤʝʪʠʣʧʨʦʠʟʚʦʜʥʳʝ 25-36, 38-42 

ʦʙʨʘʟʫʶʪʩʷ ʩ ʚʳʭʦʜʦʤ 42-92%. ʉʦʝʜʠʥʝʥʠʷ 25, 26, 31-42 ʫʩʪʦʡʯʠʚʳ, ʚ ʪʦ ʚʨʝʤʷ 

ʢʘʢ ʧʨʦʠʟʚʦʜʥʳʝ ʮʠʢʣʦʧʝʥʪʘʥ-1,3-ʜʠʦʥʘ 27 ʠ ʪʝʪʨʦʥʦʚʦʡ ʢʠʩʣʦʪʳ 28-30 ʧʨʠ 

ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ ʦʯʠʩʪʢʝ ʯʘʩʪʠʯʥʦ ʨʘʩʧʘʜʘʶʪʩʷ. 
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ʅʘ ʧʨʠʤʝʨʝ ʮʠʥʥʘʤʦʠʣʧʨʦʠʟʚʦʜʥʦʛʦ ʜʠʤʝʜʦʥʘ 14 ʙʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ 

ʧʨʠʩʦʝʜʠʥʝʥʠʝ ʥʠʪʨʦʵʪʘʥʘ ʧʦ ʝʥʦʥʦʚʦʡ ʩʠʩʪʝʤʝ ʙʦʢʦʚʦʡ ʘʮʠʣʴʥʦʡ ʮʝʧʠ ʚ 

ʘʥʘʣʦʛʠʯʥʳʭ ʫʩʣʦʚʠʷʭ (1.5 ʵʢʚ. ʪʝʪʨʘʤʝʪʠʣʛʫʘʥʠʜʠʥʘ, ʢʦʤʥʘʪʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ). 

ʇʨʠ ʵʪʦʤ ʮʝʣʝʚʦʡ ʧʨʦʜʫʢʪ ʨʝʘʢʮʠʠ 37 ʙʳʣ ʚʳʜʝʣʝʥ ʠʟ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ 

ʪʦʣʴʢʦ ʩ ʚʳʭʦʜʦʤ 30%. 
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3 ʉʝʣʝʢʪʠʚʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʥʠʪʨʦʛʨʫʧʧʳ ʥʠʪʨʦʤʝʪʠʣʧʨʦʠʟʚʦʜʥʳʭ 

ʮʠʢʣʠʯʝʩʢʠʭ ɓ-ʪʨʠʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʉʠʥʪʝʟ 4-ʘʨʠʣʧʠʨʨʦʣʠʜʠʥ-

2-ʠʣʠʜʝʥʦʚʳʭ ʧʨʦʠʟʚʦʜʥʳʭ [2, 3, 8, 10] 

 

ʅʠʪʨʦʤʝʪʠʣʧʨʦʠʟʚʦʜʥʳʝ ʮʠʢʣʠʯʝʩʢʠʭ ɓ-ʪʨʠʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 

25-36, 38-42 ʷʚʣʷʶʪʩʷ ʫʜʦʙʥʳʤʠ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤʠ ʨʘʥʝʝ ʥʝ ʦʧʠʩʘʥʥʳʭ (4-

ʘʨʠʣʧʠʨʨʦʣʠʜʠʥ-2-ʠʣʠʜʝʥ)ʧʨʦʠʟʚʦʜʥʳʭ ʮʠʢʣʠʯʝʩʢʠʭ ɓ-ʜʠʢʘʨʙʦʥʠʣʴʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ. ʉʠʥʪʝʟ ʧʦʩʣʝʜʥʠʭ ʧʨʝʜʧʦʣʘʛʘʝʪ ʭʝʤʦʩʝʣʝʢʪʠʚʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʥʠʪʨʦʛʨʫʧʧʳ ʥʠʪʨʦʤʝʪʠʣʴʥʦʛʦ ʟʘʤʝʩʪʠʪʝʣʷ ʚ ʩʦʝʜʠʥʝʥʠʷʭ 25-36, 38-42 ʚ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʘʤʠʥʦʧʨʦʠʟʚʦʜʥʳʝ, ʘʤʠʥʦʛʨʫʧʧʘ ʢʦʪʦʨʳʭ in situ ʩʧʦʩʦʙʥʘ 

ʚʥʫʪʨʠʤʦʣʝʢʫʣʷʨʥʦ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ ʢʘʨʙʦʥʠʣʴʥʦʡ ʬʫʥʢʮʠʝʡ ʙʦʢʦʚʦʡ 

ʘʮʠʣʴʥʦʡ ʮʝʧʠ. 

 

ɼʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʠʪʨʦʛʨʫʧʧʳ ʧʦʣʠʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 25-

34, 38-42 ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʥʠʢʝʣʴ ʈʝʥʝʷ ʚ ʩʤʝʩʠ ʤʝʪʘʥʦʣʘ ʠ 90%-ʥʦʡ 

ʤʫʨʘʚʴʠʥʦʡ ʢʠʩʣʦʪʳ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ, ʧʦʩʢʦʣʴʢʫ ʙʦʣʴʰʠʥʩʪʚʦ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧ, ʚʢʣʶʯʘʷ ʢʝʪʦʥʳ, ʫʩʪʦʡʯʠʚʳ ʚ ʫʩʣʦʚʠʷʭ ʜʘʥʥʦʛʦ 

ʤʝʪʦʜʘ. ʉʝʣʝʢʪʠʚʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʚ ʵʪʦʡ ʩʠʩʪʝʤʝ ʥʠʪʨʦʛʨʫʧʧʳ ʩʦʝʜʠʥʝʥʠʡ 
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25, 26, 31, 32, 38-42 ʧʨʠʚʦʜʠʪ ʢ (4-ʘʨʠʣ-ʧʠʨʨʦʣʠʜʠʥ-2-ʠʣʠʜʝʥ)ʧʨʦʠʟʚʦʜʥʳʤ ɓ-

ʜʠʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 43, 44, 50, 51, 54-58 ʩ ʚʳʭʦʜʦʤ 47-93%. ʀʟ 

ʥʝʩʪʘʙʠʣʴʥʳʭ ʥʠʪʨʦʤʝʪʠʣʧʨʦʠʟʚʦʜʥʳʭ 28-30 ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ 

ʝʥʘʤʠʥʦʜʠʢʘʨʙʦʥʠʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ 47-49 ʦʙʨʘʟʫʶʪʩʷ ʣʠʰʴ ʩ ʚʳʭʦʜʦʤ 4-15%, 

ʚʝʨʦʷʪʥʦ, ʚʩʣʝʜʩʪʚʠʝ ʙʳʩʪʨʦʛʦ ʨʘʟʣʦʞʝʥʠʷ ʠʩʭʦʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʢʠʩʣʦʡ ʩʨʝʜʝ. 

ʀʟ ʩʦʝʜʠʥʝʥʠʡ 33 ʠ 34, ʩʦʜʝʨʞʘʱʠʭ ʥʠʪʨʦʛʨʫʧʧʫ ʚ ʘʨʦʤʘʪʠʯʝʩʢʦʤ ʢʦʣʴʮʝ, 

ʦʙʨʘʟʫʝʪʩʷ ʩʣʦʞʥʘʷ ʩʤʝʩʴ ʧʨʦʜʫʢʪʦʚ ʨʝʘʢʮʠʠ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʦʜʥʦʚʨʝʤʝʥʥʳʤ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʦʙʝʠʭ ʥʠʪʨʦʛʨʫʧʧ ʠ ʤʝʞʤʦʣʝʢʫʣʷʨʥʳʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝʤ 

ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ ʵʪʦʤ ʘʤʠʥʦʧʨʦʠʟʚʦʜʥʳʭ. ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʤʘʣʦʩʪʘʙʠʣʴʥʦʛʦ 

ʩʪʠʨʠʣʧʨʦʠʟʚʦʜʥʦʛʦ 27 ʪʘʢʞʝ ʧʨʦʪʝʢʘʝʪ ʥʝʠʟʙʠʨʘʪʝʣʴʥʦ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ 

ʪʨʫʜʥʦʨʘʟʜʝʣʠʤʦʡ ʩʤʝʩʠ ʝʥʘʤʠʥʦʧʨʦʠʟʚʦʜʥʳʭ 45 ʠ 46. ʆʜʥʘʢʦ ʧʨʠʤʝʥʝʥʠʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʥʠʢʝʣʷ ʈʝʥʝʷ ʧʨʠʚʦʜʠʪ ʢ ʬʝʥʝʪʠʣʧʨʦʠʟʚʦʜʥʦʤʫ 

46 ʚ ʢʘʯʝʩʪʚʝ ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʨʝʘʢʮʠʠ. 

ɽʥʘʤʠʥʦʜʠʦʥʳ 43-58 ʠ ʨʦʜʩʪʚʝʥʥʳʝ ʠʤ ʩʦʝʜʠʥʝʥʠʷ, ʩʦʯʝʪʘʶʱʠʝ ʚ ʩʝʙʝ 

ʘʤʙʠʜʝʥʪʥʫʶ ʥʫʢʣʝʦʬʠʣʴʥʦʩʪʴ ʝʥʘʤʠʥʦʚ ʩ ʘʤʙʠʜʝʥʪʥʦʡ ʵʣʝʢʪʨʦʬʠʣʴʥʦʩʪʴʶ 

ʝʥʦʥʦʚ, ʦʙʣʘʜʘʶʪ ʚʳʩʦʢʠʤ ʩʠʥʪʝʪʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʧʨʠ ʧʦʣʫʯʝʥʠʠ ʥʦʚʳʭ 

ʛʝʪʝʨʦʮʠʢʣʦʚ, ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʠ ʜʨʫʛʠʭ ʧʦʣʝʟʥʳʭ ʚʝʱʝʩʪʚ. 

ɽʥʘʤʠʥʦʢʘʨʙʦʥʠʣʴʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ʦʪʥʦʩʠʪʩʷ ʢ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤ 

ʬʘʨʤʘʢʦʬʦʨʘʤ, ʘ ʧʠʨʨʦʣʠʜʠʥ- ʠ ʧʠʧʝʨʠʜʠʥ-2-ʠʣʠʜʝʥʦʚʳʝ ʬʨʘʛʤʝʥʪʳ ʷʚʣʷʶʪʩʷ 

ʩʪʨʫʢʪʫʨʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʤʥʦʛʠʭ ʧʨʠʨʦʜʥʳʭ ʠ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ, 

ʦʙʣʘʜʘʶʱʠʭ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. ʇʦɻ ʪʦʤʫ ʤʦʞʥʦ 

ʦʞʠʜʘʪʴ, ʯʪʦ ʝʥʘʤʠʥʦʜʠʢʘʨʙʦʥʠʣʴʥʳʝ ʩʦʝʜʠʥʝʥʠʷ 43-58 ʤʦʛʫʪ ʪʘʢʞʝ ʦʙʣʘʜʘʪʴ 

ʧʦʣʝʟʥʳʤʠ ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʤʠ ʩʚʦʡʩʪʚʘʤʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʛʠʩʪʘʤʠʥʵʨʛʠʯʝʩʢʦʡ, 

ʘʥʪʠʢʦʥʚʫʣʴʩʘʥʪʥʦʡ ʠ ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ.  

ɺ ʩʧʝʢʪʨʘʭ ʗʄʈ 
1
ʅ ʠ 

13
ʉ ʩʦʝʜʠʥʝʥʠʡ 49, 54-56, 58 ʥʘʙʣʶʜʘʝʪʩʷ ʫʜʚʦʝʥʠʝ 

ʙʦʣʴʰʠʥʩʪʚʘ ʩʠʛʥʘʣʦʚ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʚ ʨʘʩʪʚʦʨʝ ʜʝʡʪʝʨʦʭʣʦʨʦʬʦʨʤʘ 

(4-ʘʨʠʣʧʠʨʨʦʣʠʜʠʥ-2-ʠʣʠʜʝʥ)ʧʨʦʠʟʚʦʜʥʳʝ ʮʠʢʣʠʯʝʩʢʠʭ ɓ-ʜʠʢʘʨʙʦʥʠʣʴʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʩʫʱʝʩʪʚʫʶʪ ʚ ʚʠʜʝ ʨʘʚʥʦʚʝʩʥʦʡ ʩʤʝʩʠ ʝʥʘʤʠʥʦʜʠʢʘʨʙʦʥʠʣʴʥʳʭ 

ʨʦʪʘʤʝʨʦʚ, ʚʟʘʠʤʥʦ ʧʨʝʚʨʘʱʘʶʱʠʭʩʷ ʯʝʨʝʟ ʧʨʦʤʝʞʫʪʦʯʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʠʥʪʝʨʤʝʜʠʘʪʘ ɼ. ʇʨʠ ʥʘʣʠʯʠʠ ʛʝʪʝʨʦʘʪʦʤʘ ʚ ʮʠʢʣʠʯʝʩʢʦʤ ɓ-ʜʠʢʘʨʙʦʥʠʣʴʥʦʤ 

ʬʨʘʛʤʝʥʪʝ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʩʤʝʩʠ ɽ- ʠ Z-ʠʟʦʤʝʨʦʚ, ʨʘʟʣʠʯʘʶʱʠʭʩʷ 

ʭʘʨʘʢʪʝʨʦʤ ʚʥʫʪʨʠʤʦʣʝʢʫʣʷʨʥʦʡ ʚʦʜʦʨʦʜʥʦʡ ʩʚʷʟʠ.  
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ʅʘ ʦʩʥʦʚʘʥʠʠ ʪʦʛʦ, ʯʪʦ ʚ ʩʧʝʢʪʨʘʭ ʗʄʈ 
1
ʅ ɻ ʢʟʦ-ʮʠʢʣʠʯʝʩʢʠʭ 

ʝʥʘʤʠʥʦʜʠʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʩʜʚʠʛ ʩʠʛʥʘʣʘ ʧʨʦʪʦʥʘ ʛʨʫʧʧʳ NH ʚ 

ʦʙʣʘʩʪ ɹ ʩʣʘʙʦʛʦ ʧʦʣʷ ʦʙʫʩʣʦʚʣʝʥ ʭʝʣʘʪʠʨʦʚʘʥʠʝʤ ʧʨʦʪʦʥʘ ʩ ʙʦʣʝʝ 

ʵʣʝʢʪʨʦʦʪʨʠʮʘʪʝʣʴʥʦʡ ʢʘʨʙʦʥʠʣʴʥʦʡ ʛʨʫʧʧʦʡ ʢʝʪʦʥʘ, ʘ ʥʝ ʩʣʦʞʥʦʛʦ ʵʬʠʨʘ ʣʠʙʦ 

ʘʤʠʜʘ, ʤʳ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʚ ʧʨʦʠʟʚʦʜʥʳʭ 49, 54-56, 58 ʧʨʝʦʙʣʘʜʘʶʱʠʡ ʨʦʪʘʤʝʨ 

ʠʤʝʝʪ ɽ-ʢʦʥʬʠʛʫʨʘʮʠʶ. ɽʛʦ ʜʦʣʷ ʚ ʨʘʚʥʦʚʝʩʥʦʡ ʩʤʝʩʠ ʠʟʦʤʝʨʦʚ ʩʦʝʜʠʥʝʥʠʷ 49 

ʩʦʩʪʘʚʣʷʝʪ ~ 55%, ʘ ʩʦʝʜʠʥʝʥʠʡ 54-56, 58 ï 70-90%. 

ɺ ʩʧʝʢʪʨʘʭ ʗʄʈ 
1
ʅ ʠ 

13
ʉ ʝʥʘʤʠʥʦʜʠʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 49, 54-56, 

58, ʟʘʧʠʩʘʥʥʳʭ ʚ ʜʝʡʪʝʨʦʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʝ, ʫʜʚʦʝʥʠʝ ʩʠʛʥʘʣʦʚ ʠʩʯʝʟʘʝʪ, ʯʪʦ 

ʩʚʷʟʘʥʦ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʠʤʤʦʥʠʝʚʳʭ ʩʦʣʝʡ ɾ ʚ ʨʝʟʫʣʴʪʘʪʝ ʉ-ʧʨʦʪʦʥʠʨʦʚʘʥʠʷ 

ʝʥʘʤʠʥʦʜʠʢʘʨʙʦʥʠʣʴʥʦʛʦ ʬʨʘʛʤʝʥʪʘ ʵʪʠʭ ʚʝʱʝʩʪʚ ʚ ʢʠʩʣʦʡ ʩʨʝʜʝ. 

 

4 ʉʠʥʪʝʟ 6,7-ʜʠʛʠʜʨʦʙʝʥʟʦ[d]ʠʟʦʢʩʘʟʦʣ-4(5ʅ)-ʦʥʦʚ ʠ 6,7-ʜʠʛʠʜʨʦ-1ʅ-

ʠʥʜʘʟʦʣ-4(5ʅ)-ʦʥʦʚ ʩ ʠʟʦʢʩʘʟʦʣʴʥʳʤ ʠ ʠʟʦʢʩʘʟʦʣʠʥʦʚʳʤ ʬʨʘʛʤʝʥʪʦʤ ʚ 

ʙʦʢʦʚʦʡ ʮʝʧʠ [4, 5, 9-11] 

 

ɸʥʘʣʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʨʝʜʠ ʧʷʪʠʯʣʝʥʥʳʭ 

ʛʝʪʝʨʦʮʠʢʣʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʮʠʥʥʘʤʦʠʣʧʨʦʠʟʚʦʜʥʳʭ ʮʠʢʣʠʯʝʩʢʠʭ ɓ-

ʜʠʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʩʘʤʳʤʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʦʢʘʟʘʣʠʩʴ 

ʧʨʦʠʟʚʦʜʥʳʝ ʧʠʨʘʟʦʣʘ, ʘ ʧʨʦʠʟʚʦʜʥʳʝ ʠʟʦʢʩʘʟʦʣʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʣʠʰʴ 

ʥʝʩʢʦʣʴʢʠʤʠ ʧʨʠʤʝʨʘʤʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʨʦʠʟʚʦʜʥʳʝ ʠʟʦʢʩʘʟʦʣʘ, ʢʘʢ ʠ 

ʧʨʦʠʟʚʦʜʥʳʝ ʧʠʨʘʟʦʣʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʛʨʦʤʥʫʶ ʚʘʞʥʦʩʪʴ ʜʣʷ ʩʠʥʪʝʪʠʯʝʩʢʦʡ 

ʦʨʛʘʥʠʯʝʩʢʦʡ ʠ ʤʝʜʠʮʠʥʩʢʦʡ ʭʠʤʠʠ.  

ʀʟ ʣʠʪʝʨʘʪʫʨʥʦʛʦ ʦʙʟʦʨʘ ʪʘʢʞʝ ʩʣʝʜʫʝʪ, ʯʪʦ ʘʙʩʦʣʶʪʥʦʝ ʙʦʣʴʰʠʥʩʪʚʦ 

ʛʝʪʝʨʦʮʠʢʣʦʚ ʧʦʣʫʯʝʥʦ ʥʘ ʦʩʥʦʚʝ ʮʠʥʥʘʤʦʠʣʧʨʦʠʟʚʦʜʥʳʭ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ 

ɓ-ʜʠʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʆʙʨʘʟʦʚʘʥʠʝ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʥʘ 

ʦʩʥʦʚʝ ʮʠʥʥʘʤʦʠʣʧʨʦʠʟʚʦʜʥʳʭ ʮʠʢʣʦʛʝʢʩʘʥ-1,3-ʜʠʦʥʦʚ ʚʢʣʶʯʘʝʪ ʣʠʰʴ 

ʚʥʫʪʨʠʤʦʣʝʢʫʣʷʨʥʫʶ ʮʠʢʣʠʟʘʮʠʶ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʬʣʘʚʦʥʦʚʳʭ ʧʨʦʠʟʚʦʜʥʳʭ, ʘ 

ʠʥʬʦʨʤʘʮʠʷ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʮʠʥʥʘʤʦʠʣʧʨʦʠʟʚʦʜʥʳʭ ʮʠʢʣʦʧʝʥʪʘʥ-1,3-ʜʠʦʥʘ 

ʚ ʩʠʥʪʝʟʝ ʛʝʪʝʨʦʮʠʢʣʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʠʥʪʝʨʝʩ ʠʩʩʣʝʜʦʚʘʥʠʝ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʮʠʥʥʘʤʦʠʣʧʨʦʠʟʚʦʜʥʳʭ 

ʮʠʢʣʦʛʝʢʩʘʥ- ʠ ʮʠʢʣʦʧʝʥʪʘʥ-1,3-ʜʠʦʥʦʚ ʚ ʩʠʥʪʝʟʝ ʥʦʚʳʭ ʛʝʪʝʨʦʮʠʢʣʦʚ.  

ʅʘʣʠʯʠʝ ʥʠʪʨʦʤʝʪʠʣʴʥʦʛʦ ʟʘʤʝʩʪʠʪʝʣʷ ʠ ʮʠʢʣʠʯʝʩʢʦʡ ɓ-

ʪʨʠʢʘʨʙʦʥʠʣʴʥʦʡ ʩʠʩʪʝʤʳ ʚ 5,5-ʜʠʤʝʪʠʣ-2-(3-ʘʨʠʣ-4-ʥʠʪʨʦʙʫʪʘʥʦʠʣ)-

ʮʠʢʣʦʛʝʢʩʘʥ-1,3-ʜʠʦʥʘʭ 31-36, ʧʦʣʫʯʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʮʠʥʥʘʤʦʠʣʧʨʦʠʟʚʦʜʥʳʭ 

ʜʠʤʝʜʦʥʘ 14-19, ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʠʭ ʚ ʢʘʯʝʩʪʚʝ ʫʜʦʙʥʳʭ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʠʟʦʢʩʘʟʦʣʴʥʳʭ (ʠʟʦʢʩʘʟʦʣʠʥʦʚʳʭ), ʘ ʪʘʢʞʝ 

ʪʝʪʨʘʛʠʜʨʦʙʝʥʟʠʟʦʢʩʘʟʦʣʴʥʳʭ ʠ ʪʝʪʨʘʛʠʜʨʦʠʥʜʘʟʦʣʴʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ. 

ʇʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʧʨʦʚʝʜʝʥʠʝ ʩʝʣʝʢʪʠʚʥʳʭ ʭʠʤʠʯʝʩʢʠʭ ʪʨʘʥʩʬʦʨʤʘʮʠʡ ʧʦ 

ʮʠʢʣʠʯʝʩʢʦʡ ɓ-ʪʨʠʢʘʨʙʦʥʠʣʴʥʦʡ ʩʠʩʪʝʤʝ ʠ ʥʠʪʨʦʤʝʪʠʣʴʥʦʤʫ ʟʘʤʝʩʪʠʪʝʣʶ 
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ʩʦʝʜʠʥʝʥʠʡ 31-36 ʧʦʟʚʦʣʠʪ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʠʪʴ ʢʨʫʛ ʙʠʦʘʢʪʠʚʥʳʭ 

ʧʨʦʠʟʚʦʜʥʳʭ, ʩʦʜʝʨʞʘʱʠʭ ʚ ʩʪʨʫʢʪʫʨʝ ʤʦʣʝʢʫʣʳ ʜʚʘ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ 

ʬʘʨʤʘʢʦʙʠʦʬʦʨʘ. ʉ ʩʠʥʪʝʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ʠ ʪʦʪ 

ʬʘʢʪ, ʯʪʦ ʠʟʦʢʩʘʟʦʣʴʥʳʡ (ʠʟʦʢʩʘʟʦʣʠʥʦʚʳʡ) ʬʨʘʛʤʝʥʪʳ ʚ ʧʦʣʫʯʝʥʥʳʭ 

ʩʦʝʜʠʥʝʥʠʷʭ ʦʙʣʘʜʘʶʪ ʣʘʪʝʥʪʥʦʡ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʴʶ, ʢʦʪʦʨʫʶ ʧʨʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʤʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʧʫʪʝʤ ʨʘʩʱʝʧʣʝʥʠʷ ʵʪʠʭ ʛʝʪʝʨʦʮʠʢʣʦʚ ʩ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ɓ-ʜʠʢʝʪʦʥʦʚ, ʝʥʘʤʠʥʦʢʝʪʦʥʦʚ, ʝʥʦʥʦʚ, ɓ-ʛʠʜʨʦʢʩʠʢʝʪʦʥʦʚ, 

ʝʥʦʢʩʠʤʦʚ, ɔ-ʘʤʠʥʦʩʧʠʨʪʦʚ ʠ ʜʨ. ʜʠʬʫʥʢʮʠʦʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ.  

ʅʘʤʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʧʪʠʤʘʣʴʥʳʤ ʤʝʪʦʜʦʤ ʩʠʥʪʝʟʘ 6,7-

ʜʠʛʠʜʨʦʙʝʥʟʦ[d]ʠʟʦʢʩʘʟʦʣ-4(5ʅ)-ʦʥʦʚ 59-64 ʷʚʣʷʝʪʩʷ ʢʠʧʷʯʝʥʠʝ 1 ʵʢʚ. 

ʮʠʢʣʠʯʝʩʢʠʭ ɓ-ʪʨʠʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 31-36 ʚ ʚʦʜʥʦ-ʵʪʘʥʦʣʴʥʦʤ 

ʨʘʩʪʚʦʨʝ, ʩʦʜʝʨʞʘʱʝʤ 1.5 ʵʢʚ. ʛʠʜʨʦʭʣʦʨʠʜʘ ʛʠʜʨʦʢʩʠʣʘʤʠʥʘ ʠ 2 ʵʢʚ. ʘʮʝʪʘʪʘ 

ʥʘʪʨʠʷ. ʎʝʣʝʚʳʝ ʩʦʝʜʠʥʝʥʠʷ ʧʨʠ ʵʪʦʤ ʦʙʨʘʟʫʶʪʩʷ ʩ ʚʳʭʦʜʦʤ 70-85%, ʚʳʭʦʜ 

ʧʨʠʤʝʩʥʳʭ ʦʢʩʠʤʦʚ 65-67 ʩʦʩʪʘʚʠʣ 5-11%. 6,7-ɼʠʛʠʜʨʦ-1ʅ-ʠʥʜʘʟʦʣ-4(5ʅ)-ʦʥʳ 

68-71 ʧʦʣʫʯʝʥʳ ʩ ʚʳʭʦʜʘʤʠ 63-72% ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʘʢʮʠʠ ʩʦʝʜʠʥʝʥʠʡ 31-34 ʩ 

1.1 ɻ ʢʚ. ʛʠʜʨʘʟʠʥʛʠʜʨʘʪʘ ʚ ʨʘʩʪʚʦʨʝ ʵʪʘʥʦʣʘ ʧʨʠ ʢʦʤʥʘʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ. 

 
ʌʦʨʤʠʨʦʚʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʟʦʢʩʘʟʦʣʴʥʦʛʦ ʣʠʙʦ ʠʟʦʢʩʘʟʦʣʠʥʦʚʦʛʦ 

ʮʠʢʣʘ ʚ ʧʦʣʫʯʝʥʥʳʭ 6,7-ʜʠʛʠʜʨʦʙʝʥʟʦ[d]ʠʟʦʢʩʘʟʦʣ-4(5ʅ)-ʦʥʘʭ 59-62 ʠ 6,7-

ʜʠʛʠʜʨʦ-1ʅ-ʠʥʜʘʟʦʣ-4(5ʅ)-ʦʥʘʭ 68-71 ʧʨʦʚʦʜʠʣʠ ʥʠʪʨʠʣʦʢʩʠʜʥʳʤ ʤʝʪʦʜʦʤ. 

ɼʝʡʩʪʚʠʝʤ ʥʘ ʩʦʝʜʠʥʝʥʠʷ 59-62 ʠ 68-71 ʬʝʥʠʣʠʟʦʮʠʘʥʘʪʘ ʚ ʙʝʥʟʦʣʝ ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʢʦʣʠʯʝʩʪʚ ʪʨʠʵʪʠʣʘʤʠʥʘ ʛʝʥʝʨʠʨʦʚʘʥʳ 

ʥʠʪʨʠʣʦʢʩʠʜʥʳʝ ʠʥʪʝʨʤʝʜʠʘʪʳ ʀ, ʢʦʪʦʨʳʝ in situ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʣʠ ʩ 

ʪʝʨʤʠʥʘʣʴʥʳʤʠ ʘʮʝʪʠʣʝʥʘʤʠ ʣʠʙʦ ʦʣʝʬʠʥʘʤʠ. ʇʨʠ ʵʪʦʤ ʠʟ 6,7-

ʜʠʛʠʜʨʦʙʝʥʟʦ[d]ʠʟʦʢʩʘʟʦʣ-4(5ʅ)-ʦʥʦʚ 59-62 ʠ ʬʝʥʠʣʘʮʝʪʠʣʝʥʘ ʚ ʢʘʯʝʩʪʚʝ 

ʜʠʧʦʣʷʨʦʬʠʣʘ ʩ ʚʳʭʦʜʘʤʠ 39-50% ʧʦʣʫʯʝʥʳ ʙʠʩ-ʠʟʦʢʩʘʟʦʣʴʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ 

72-74. ʇʨʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩʦʝʜʠʥʝʥʠʡ 59-62 ʩʦ ʩʪʠʨʦʣʦʤ ʠ ʵʪʠʣʚʠʥʠʣʦʚʳʤ 

ʵʬʠʨʦʤ ʚ ʫʢʘʟʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʠʟʦʢʩʘʟʦʣʠʥʦʚʳʝ ʧʨʦʠʟʚʦʜʥʳʝ 

75-81 ʩ ʚʳʭʦʜʘʤʠ 20-60%.  

ɺ ʩʣʫʯʘʝ 6,7-ʜʠʛʠʜʨʦ-1ʅ-ʠʥʜʘʟʦʣ-4(5ʅ)-ʦʥʦʚ 68-71 ʨʝʘʢʮʠʷ 

ʥʠʪʨʠʣʦʢʩʠʜʥʦʛʦ ʩʠʥʪʝʟʘ ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʧʨʦʪʝʢʘʝʪ ʤʝʥʝʝ ʦʜʥʦʟʥʘʯʥʦ, 

ʧʦʩʢʦʣʴʢʫ ʥʘʨʷʜʫ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʠʟʦʢʩʘʟʦʣʴʥʦʛʦ (ʠʟʦʢʩʘʟʦʣʠʥʦʚʦʛʦ) ʮʠʢʣʘ 
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ʥʘʙʣʶʜʘʝʪʩʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʬʝʥʠʣʠʟʦʮʠʘʥʘʪʘ ʧʦ ʛʨʫʧʧʝ NH ʧʠʨʘʟʦʣʴʥʦʛʦ 

ʢʦʣʴʮʘ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʢʘʨʙʦʢʩʘʤʠʜʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ (ʫʨʝʪʘʥʳ 82, 84).  

 

ɼʘʥʥʳʝ ʩʧʝʢʪʨʦʚ ʗʄʈ ʧʨʦʜʫʢʪʦʚ ʥʠʪʨʠʣʦʢʩʠʜʥʦʛʦ ʩʠʥʪʝʟʘ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʚʦ ʚʩʝʭ ʩʣʫʯʘʷʭ 1,3-ʜʠʧʦʣʷʨʥʦʝ ʮʠʢʣʦʧʨʠʩʦʝʜʠʥʝʥʠʝ ʥʠʪʨʠʣʦʢʩʠʜʦʚ ʀ ʢ 

ʫʢʘʟʘʥʥʳʤ ʜʠʧʦʣʷʨʦʬʠʣʘʤ ʧʨʦʪʝʢʘʝʪ ʨʝʛʠʦʩʝʣʝʢʪʠʚʥʦ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ 

ʦʙʨʘʟʫʶʪʩʷ ʘʜʜʫʢʪʳ ʩ 3,5-ʜʠʟʘʤʝʱʝʥʥʳʤ ʠʟʦʢʩʘʟʦʣʴʥʳʤ (ʩʦʝʜʠʥʝʥʠʷ 72-74, 82, 

83) ʣʠʙʦ ʠʟʦʢʩʘʟʦʣʠʥʦʚʳʤ ʬʨʘʛʤʝʥʪʦʤ (ʩʦʝʜʠʥʝʥʠʷ 75-81, 84). ʅʘʧʨʘʚʣʝʥʠʝ 

ʧʨʠʩʦʝʜʠʥʝʥʠʷ ʘʮʝʪʠʣʝʥʦʚ ʠ ʦʣʝʬʠʥʦʚ ʢ ʥʠʪʨʠʣʦʢʩʠʜʘʤ ʀ ʧʦʜʪʚʝʨʞʜʘʝʪ ʠ 

ʘʥʘʣʠʟ ʩʧʝʢʪʨʦʚ ʛʝʪʝʨʦʷʜʝʨʥʦʡ ʤʥʦʛʦʩʚʷʟʥʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʩʧʝʢʪʨʦʩʢʦʧʠʠ 

ʠʟʦʢʩʘʟʦʣʧʨʦʠʟʚʦʜʥʳʭ 72, 82 ʠ ʠʟʦʢʩʘʟʦʣʠʥʘ 75.  

ʋʜʚʦʝʥʠʝ ʙʦʣʴʰʠʥʩʪʚʘ ʩʠʛʥʘʣʦʚ ʧʨʦʪʦʥʦʚ ʠ ʘʪʦʤʦʚ ʫʛʣʝʨʦʜʘ ʚ ʩʧʝʢʪʨʘʭ 

ʗʄʈ ʠʟʦʢʩʘʟʦʣʠʥʦʚʳʭ ʧʨʦʠʟʚʦʜʥʳʭ 75-81, 84 ʫʢʘʟʳʚʘʝʪ ʥʘ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʵʪʠʭ 

ʩʦʝʜʠʥʝʥʠʡ ʚ ʚʠʜʝ ʩʤʝʩʠ ʜʠʘʩʪʝʨʝʦʠʟʦʤʝʨʦʚ.  

ʅʘʤʠ ʦʙʥʘʨʫʞʝʥʦ, ʯʪʦ 5-ʵʪʦʢʩʠʠʟʦʢʩʘʟʦʣʠʥʳ 79-81 ʚ ʢʠʩʣʦʡ ʩʨʝʜʝ ʣʝʛʢʦ 

ʪʨʘʥʩʬʦʨʤʠʨʫʶʪʩʷ ʚ 3-ʟʘʤʝʱʝʥʥʳʝ ʠʟʦʢʩʘʟʦʣʳ. ʊʘʢ, ʢʠʧʷʯʝʥʠʝ ʩʦʝʜʠʥʝʥʠʡ 79-
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81 ʚ ʭʣʦʨʦʬʦʨʤʝ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʢʦʣʠʯʝʩʪʚ ʧ-

ʪʦʣʫʦʣʩʫʣʴʬʦʢʠʩʣʦʪʳ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʦʪʱʝʧʣʝʥʠʝʤ ʤʦʣʝʢʫʣʳ ʵʪʘʥʦʣʘ ʦʪ 

ʠʟʦʢʩʘʟʦʣʠʥʦʚʦʛʦ ʛʝʪʝʨʦʮʠʢʣʘ ʠ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʙʠʩ-

ʠʟʦʢʩʘʟʦʣʴʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ 85-87 ʩ ʚʳʭʦʜʘʤʠ 80-85%. 

ʄʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʠ ʦʙʨʘʪʥʳʡ ʧʦʨʷʜʦʢ ʧʦʩʪʨʦʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʙʠʩ-

ʠʟʦʢʩʘʟʦʣʴʥʳʭ 72-81 ʠ ʠʟʦʢʩʘʟʦʣ-ʧʠʨʘʟʦʣʴʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ 82-84, ʢʦʛʜʘ 

ʚʥʘʯʘʣʝ ʠʜʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠʟʦʢʩʘʟʦʣʴʥʦʛʦ ʣʠʙʦ ʠʟʦʢʩʘʟʦʣʠʥʦʚʦʛʦ ʬʨʘʛʤʝʥʪʘ 

ʚ ʙʦʢʦʚʦʡ ʮʝʧʠ ɓ-ʪʨʠʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ 31-36. ʆʜʥʘʢʦ ʥʘ ʧʨʠʤʝʨʝ ɓ-

ʪʨʠʢʝʪʦʥʘ 31 ʥʘʤʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʦʣʫʯʠʪʴ ʮʝʣʝʚʳʝ ʙʠʩ-ʠʟʦʢʩʘʟʦʣʴʥʳʝ ʠ 

ʠʟʦʢʩʘʟʦʣ-ʧʠʨʘʟʦʣʴʥʳʝ ʧʨʦʠʟʚʦʜʥʳʝ, ʠʩʧʦʣʴʟʦʚʘʚ ʥʠʪʨʠʣʦʢʩʠʜʥʳʡ ʧʦʜʭʦʜ ʥʘ 

ʧʝʨʚʦʤ ʵʪʘʧʝ ʩʠʥʪʝʟʘ, ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ. 

 

ʊʘʢ, ʧʨʠ ʚʚʝʜʝʥʠʠ ʥʠʪʨʦʤʝʪʠʣʧʨʦʠʟʚʦʜʥʦʛʦ ɓ-ʪʨʠʢʝʪʦʥʘ 31 ʚ ʨʝʘʢʮʠʶ ʩ 

ʬʝʥʠʣʘʮʝʪʠʣʝʥʦʤ ʣʠʙʦ ʩʪʠʨʦʣʦʤ ʚ ʢʘʯʝʩʪʚʝ ʜʠʧʦʣʷʨʦʬʠʣʦʚ ʚ ʧʨʠʩʫʪʩʪʚʠʠ 

ʬʝʥʠʣʠʟʦʮʠʘʥʘʪʘ ʮʝʣʝʚʳʭ ʠʟʦʢʩʘʟʦʣʴʥʳʭ ʠ ʠʟʦʢʩʘʟʦʣʠʥʦʚʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʥʘʤ 

ʚʳʜʝʣʠʪʴ ʥʝ ʫʜʘʣʦʩʴ. 

 

5  ʉʠʥʪʝʟ ʥʦʚʳʭ ʬʫʥʢʮʠʦʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʦ ʙʦʢʦʚʦʡ ʮʝʧʠ 6,7-

ʜʠʛʠʜʨʦʙʝʥʟʦ[d]ʠʟʦʢʩʘʟʦʣ-4(5ʅ)-ʦʥʦʚ ʥʘ ʦʩʥʦʚʝ 5,5-ʜʠʤʝʪʠʣ-2-(3-ʘʨʠʣ-4-

ʥʠʪʨʦʙʫʪʘʥʦʠʣ)ʮʠʢʣʦʛʝʢʩʘʥ-1,3-ʜʠʦʥʦʚ [6, 10] 

 

ɼʨʫʛʦʡ ʩʠʥʪʝʪʠʯʝʩʢʠ ʚʘʞʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʝʡ ʥʠʪʨʦʤʝʪʠʣʴʥʦʡ 

ʛʨʫʧʧʠʨʦʚʢʠ ʷʚʣʷʝʪʩʷ ʝʝ ʧʨʝʚʨʘʱʝʥʠʝ ʚ ʢʘʨʙʦʥʠʣʴʥʫʶ ʛʨʫʧʧʫ (ʨʝʘʢʮʠʷ ʅʝʬʘ). 

ʕʪʘ ʨʝʘʢʮʠʷ ʥʘʰʣʘ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʩʠʥʪʝʟʝ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ. 

ʅʘʤʠ ʦʩʫʱʝʩʪʚʣʝʥʦ ʧʨʝʚʨʘʱʝʥʠʝ ʥʠʪʨʦʤʝʪʠʣʴʥʦʛʦ ʟʘʤʝʩʪʠʪʝʣʷ ʚ 

ʧʦʣʫʯʝʥʥʳʭ 6,7-ʜʠʛʠʜʨʦʙʝʥʟʦ[d]ʠʟʦʢʩʘʟʦʣ-4(5ʅ)-ʦʥʘʭ 59-64 ʚ ʘʣʴʜʝʛʠʜʥʫʶ 

ʛʨʫʧʧʫ.  

ʈʝʘʢʮʠʶ ʅʝʬʘ ʧʨʦʚʦʜʠʣʠ ʜʝʡʩʪʚʠʝʤ ʥʘ ʥʠʪʨʦʤʝʪʠʣʧʨʦʠʟʚʦʜʥʳʝ 59-64 

ʤʝʪʠʣʘʪʘ ʥʘʪʨʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʦʡ ʦʙʨʘʟʫʶʱʠʭʩʷ ʧʨʠ ʵʪʦʤ 

ʥʠʪʨʦʥʘʪʦʚ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʩʝʨʥʦʡ ʢʠʩʣʦʪʦʡ ʚ ʤʝʪʘʥʦʣʝ ʧʨʠ -35 õ -40Áʉ. 

ʇʨʠ ʵʪʦʤ ʠʟ ʩʦʝʜʠʥʝʥʠʡ 59, 61, 62 ʥʘʨʷʜʫ ʩ ʘʣʴʜʝʛʠʜʘʤʠ 91, 93, 94 (ʚʳʭʦʜ 55-

84%) ʦʙʨʘʟʫʶʪʩʷ ʘʮʝʪʘʣʠ 88-90 ʩ ʚʳʭʦʜʘʤʠ 15-28%, ʚʳʜʝʣʝʥʥʳʝ ʤʝʪʦʜʦʤ 

ʢʦʣʦʥʦʯʥʦʡ ʭʨʦʤʘʪʦʛʨʘʬʠʠ. ʂʠʧʷʯʝʥʠʝʤ ʚ ʘʮʝʪʦʥʝ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʧ-

ʪʦʣʫʦʣʩʫʣʴʬʦʢʠʩʣʦʪʳ ʠʭ ʧʝʨʝʚʝʣʠ ʚ ʮʝʣʝʚʳʝ ʘʣʴʜʝʛʠʜʳ 91, 93, 94. ʀʟ 

ʩʦʝʜʠʥʝʥʠʡ 60, 63, 64, ʩʦʜʝʨʞʘʱʠʭ ʵʣʝʢʪʨʦʥʦʜʦʥʦʨʥʳʝ ʟʘʤʝʩʪʠʪʝʣʠ ʚ 
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ʘʨʦʤʘʪʠʯʝʩʢʦʤ ʢʦʣʴʮʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʘʮʝʪʘʣʠ ʧʦʣʫʯʝʥʳ ʥʝ ʙʳʣʠ, ʚʳʭʦʜʳ 

ʘʣʴʜʝʛʠʜʦʚ 92, 95, 96 ʩʦʩʪʘʚʠʣʠ 55-70%. 

ʌʘʢʪʠʯʝʩʢʦʝ ʦʪʩʫʪʩʪʚʠʝ ʚ ʩʧʝʢʪʨʘʭ ʗʄʈ 
1
ʅ ʘʣʴʜʝʛʠʜʦʚ 91-96 

ʚʠʮʠʥʘʣʴʥʦʡ ʂʉʉɺ (
3
J 0-0.5 ɻʮ) ʤʝʞʜʫ ʧʨʦʪʦʥʦʤ ʬʦʨʤʠʣʴʥʦʡ ʛʨʫʧʧʳ ʠ 

ʧʨʦʪʦʥʦʤ ʩʤʝʞʥʦʛʦ ʩ ʥʝʡ ʤʝʪʠʥʦʚʦʛʦ ʬʨʘʛʤʝʥʪʘ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ 

ʤʦʣʝʢʫʣʘʤ ʩʦʝʜʠʥʝʥʠʡ 91-96 ʧʨʠʩʫʱʘ ʢʦʥʬʦʨʤʘʮʠʷ, ʚ ʢʦʪʦʨʦʡ ʜʚʫʛʨʘʥʥʳʡ 

ʫʛʦʣ ʤʝʞʜʫ ʫʢʘʟʘʥʥʳʤʠ ʧʨʦʪʦʥʘʤʠ ʙʣʠʟʦʢ ʢ 90Á. 

 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʣʠʙʦ ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʪʨʘʥʩʬʦʨʤʘʮʠʡ 

ʘʣʴʜʝʛʠʜʥʦʡ ʬʫʥʢʮʠʠ ʚ ʩʦʝʜʠʥʝʥʠʷʭ 91-96 ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ ʛʠʜʨʦʢʩʠ- ʠ 

ʢʘʨʙʦʢʩʠʧʨʦʠʟʚʦʜʥʳʝ, ʥʘ ʦʩʥʦʚʝ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʛʨʫʧʧʠʨʦʚʦʢ ʢʦʪʦʨʳʭ 

ʤʦʞʥʦ ʬʦʨʤʠʨʦʚʘʪʴ ʩʣʦʞʥʦʵʬʠʨʥʳʝ ʠ ʘʤʠʜʥʳʝ ʣʠʥʢʝʨʳ ʧʨʠ ʩʠʥʪʝʟʝ 

ʙʠʦʘʢʪʠʚʥʳʭ ʢʦʥʲʶʛʘʪʦʚ 6,7-ʜʠʛʠʜʨʦʙʝʥʟʦ[d]ʠʟʦʢʩʘʟʦʣ-4(5ʅ)-ʦʥʦʚ ʩ 

ʬʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʤʠ ʤʦʣʝʢʫʣʘʤʠ, ʙʦʣʴʰʠʥʩʪʚʦ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪ ʚ 

ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ ʨʘʟʣʠʯʥʳʝ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʝ ʬʨʘʛʤʝʥʪʳ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʛʠʙʨʠʜʠʟʘʮʠʷ ʧʨʠʨʦʜʥʳʭ ʣʠʙʦ ʩʠʥʪʝʪʠʯʝʩʢʠʭ ʙʠʦʘʢʪʠʚʥʳʭ ʤʦʣʝʢʫʣ 

ʨʘʟʣʠʯʥʳʭ ʢʣʘʩʩʦʚ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʩʦʚʨʝʤʝʥʥʳʤ ʩʨʝʜʩʪʚʦʤ ʨʘʟʨʘʙʦʪʢʠ 

ʣʝʢʘʨʩʪʚ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʜʣʷ ʣʝʯʝʥʠʷ ʰʠʨʦʢʦʛʦ ʢʨʫʛʘ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʩʦʙʝʥʥʦ 

ʪʘʢʠʭ, ʢʘʢ ʨʘʢ, ʤʘʣʷʨʠʷ, ʪʫʙʝʨʢʫʣʝʟ ʠ ʉʇʀɼ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʵʪʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʛʨʫʧʧʠʨʦʚʢʠ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʘʣʴʜʝʛʠʜʥʘʷ ʛʨʫʧʧʘ, ʤʦʛʫʪ ʙʳʪʴ 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʘʤʠ ʮʝʣʦʛʦ ʨʷʜʘ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ.  

ʊʘʢ, ʙʦʨʦʛʠʜʨʠʜʥʳʤ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʬʦʨʤʠʣʴʥʦʡ ʛʨʫʧʧʳ ʚ ʩʦʝʜʠʥʝʥʠʠ 

91 ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʛʠʜʨʦʢʩʠʤʝʪʠʣʴʥʦʝ ʧʨʦʠʟʚʦʜʥʦʝ 97. ʉ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ 

ʢʘʨʙʦʥʦʚʳʭ ʢʠʩʣʦʪ ʘʣʴʜʝʛʠʜ r 91-96 ʦʢʠʩʣʠʣʠ ʧʦ ɼʞʦʥʩʫ. ʇʨʦʚʝʜʝʥʠʝ ʵʪʦʡ 

ʨʝʘʢʮʠʠ ʧʨʠ 0Áʉ ʜʣʷ ʩʦʝʜʠʥʝʥʠʡ 91, 93, 94 ʧʨʠʚʝʣʦ ʢ ʢʘʨʙʦʥʦʚʳʤ ʢʠʩʣʦʪʘʤ 98, 

100, 101 c ʚʳʭʦʜʘʤʠ 37-46%. ʀʟ ʩʦʝʜʠʥʝʥʠʷ 92 ʚ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʚ ʢʘʯʝʩʪʚʝ 

ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʧʨʦʜʫʢʪʘ ʨʝʘʢʮʠʠ ʦʙʨʘʟʫʝʪʩʷ ʢʝʪʦʥ 104. ʆʢʠʩʣʝʥʠʝ ʘʣʴʜʝʛʠʜʦʚ 

95, 96 ʧʨʠ 0Áʉ ʧʨʠʚʦʜʠʪ ʢ ʩʣʦʞʥʦʡ ʩʤʝʩʠ ʚʝʱʝʩʪʚ. ʇʦʵʪʦʤʫ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 

ʦʢʠʩʣʝʥʠʝ ʩʦʝʜʠʥʝʥʠʡ 95, 96 ʧʨʠ -30Áʉ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʟ ʩʦʝʜʠʥʝʥʠʷ 95 ʩ ʧʘʨʘ-

ʤʝʪʦʢʩʠʣʴʥʳʤ ʟʘʤʝʩʪʠʪʝʣʝʤ ʚ ʘʨʦʤʘʪʠʯʝʩʢʦʤ ʢʦʣʴʮʝ ʩ ʚʳʭʦʜʦʤ 34% ʙʳʣʘ 

ʚʳʜʝʣʝʥʘ ʢʠʩʣʦʪʘ 102 ʥʘʨʷʜʫ ʩ ʥʝʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʢʝʪʦʥʘ 105 (ʚʳʭʦʜ 

15%). ʀʟ ʘʣʴʜʝʛʠʜʘ 96 ʥʘʨʷʜʫ ʩ ʢʝʪʦʥʦʤ 106 (ʚʳʭʦʜ 17%) ʚʤʝʩʪʦ ʢʘʨʙʦʥʦʚʦʡ 

ʢʠʩʣʦʪʳ 103 ʩ ʚʳʭʦʜʦʤ 70% ʙʳʣ ʚʳʜʝʣʝʥ ʝʝ ʩʣʦʞʥʳʡ ʤʝʪʠʣʦʚʳʡ ʵʬʠʨ 110, 

ʦʙʨʘʟʫʶʱʠʡʩʷ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʤʝʪʘʥʦʣʦʤ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ.  
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ʄʳ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʢʝʪʦʥʳ 104-106 ʷʚʣʷʶʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ 

ʜʝʢʘʨʙʦʢʩʠʣʠʨʦʚʘʥʠʷ ʦʙʨʘʟʫʶʱʠʭʩʷ ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʦʢʠʩʣʝʥʠʷ ʢʘʨʙʦʥʦʚʳʭ 

ʢʠʩʣʦʪ 99, 102, 103. 

 

ʉʦʝʜʠʥʝʥʠʷ 98-103, ʦʙʨʘʟʫʶɦ ʠʝʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʢʠʩʣʝʥʠʷ ʘʣʴʜʝʛʠʜʦʚ 91-

96, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ Ŭ-ʟʘʤʝʱʝʥʥʳʝ ʘʨʠʣʫʢʩʫʩʥʳʝ ʢʠʩʣʦʪʳ. ʆʧʠʩʘʥʳ 

ʤʝʪʦʜʳ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʜʝʢʘʨʙʦʢʩʠʣʠʨʦʚʘʥʠʷ ʘʨʠʣʫʢʩʫʩʥʳʭ ʢʠʩʣʦʪ, 

ʧʨʠʚʦʜʷʱʠʝ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʘʣʴʜʝʛʠʜʦʚ ʣʠʙʦ ʢʝʪʦʥʦʚ, ʚʢʣʶʯʘʶʱʠʝ 

ʢʘʪʘʣʠʟʠʨʫʝʤʦʝ ʩʦʣʷʤʠ ʠ ʢʦʤʧʣʝʢʩʘʤʠ ʧʝʨʝʭʦʜʥʳʭ ʤʝʪʘʣʣʦʚ ʧʝʨʠʦʜʘʪʥʦʝ ʠ 

ʘʵʨʦʙʥʦʝ ʦʢʠʩʣʝʥʠʝ, ʦʢʠʩʣʝʥʠʝ (ʜʠʘʮʝʪʦʢʩʠʠʦʜʦ)ʙʝʥʟʦʣʦʤ, ʧʝʨʤʘʥʛʘʥʘʪʦʤ ʠ 

ʧʝʨʩʫʣʴʬʘʪʦʤ ʢʘʣʠʷ. ɼʣʷ ʵʪʠʭ ʮʝʣʝʡ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʶʪ ʬʦʪʦʦʢʠʩʣʠʪʝʣʴʥʦʝ 

ʜʝʢʘʨʙʦʢʩʠʣʠʨʦʚʘʥʠʝ. ɼʘʥʥʳʝ ʧʦ ʦʢʠʩʣʠʪʝʣʴʥʦʤʫ ʜʝʢʘʨʙʦʢʩʠʣʠʨʦʚʘʥʠʶ 

ʘʨʠʣʫʢʩʫʩʥʳʭ ʢʠʩʣʦʪ ʚ ʫʩʣʦʚʠʷʭ ʦʢʠʩʣʝʥʠʷ ʧʦ ɼʞʦʥʩʫ ʚ ʣʠʪʝʨʘʪʫʨʝ 

ʦʪʩʫʪʩʪʚʫʶʪ. ʅʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ ʧʨʦʜʫʢʪʳ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ 

ʜʝʢʘʨʙʦʢʩʠʣʠʨʦʚʘʥʠʷ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʪʦʣʴʢʦ ʠʟ ʩʦʝʜʠʥʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭ ʚ 

ʘʨʦʤʘʪʠʯʝʩʢʦʤ ʷʜʨʝ ʵʣʝʢʪʨʦʥʦʜʦʥʦʨʥʳʝ ʟʘʤʝʩʪʠʪʝʣʠ. 

ʂʘʨʙʦʥʦʚʳʝ ʢʠʩʣʦʪʳ 98, 100, 101 ʧʨʠ ʜʝʡʩʪʚʠʠ ʵʬʠʨʥʦʛʦ ʨʘʩʪʚʦʨʘ 

ʜʠʘʟʦʤʝʪʘʥʘ ʙʳʣʠ ʧʝʨʝʚʝʜʝʥʳ ʚ ʩʣʦʞʥʳʝ ʤʝʪʠʣʦʚʳʝ ʵʬʠʨʳ 107-109. 

ʅʘ ʧʨʠʤʝʨʝ ʘʣʴʜʝʛʠʜʘ 91 ʥʘʤʠ ʙʳʣʘ ʠʩʩʣʝʜʦʚʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ 

ʩʦʝʜʠʥʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭ ʚ ʩʪʨʫʢʪʫʨʝ ʤʦʣʝʢʫʣʳ ʠʟʦʢʩʘʟʦʣʴʥʳʡ ʠ 

ʙʝʥʟʠʤʠʜʘʟʦʣʴʥʳʡ ʛʝʪʝʨʦʮʠʢʣ.r ʆʜʥʘʢʦ ʧʨʠ ʢʠʧʷʯʝʥʠʠ ʵʢʚʠʤʦʣʷʨʥʳʭ 

ʢʦʣʠʯʝʩʪʚ ʩʦʝʜʠʥʝʥʠʷ 91 ʠ ʦ-ʬʝʥʠʣʝʥʜʠʘʤʠʥʘ ʚ ʭʣʦʨʠʩʪʦʤ ʤʝʪʠʣʝʥʝ ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ 0.5 ʵʢʚ. ʮʝʨʠʡʘʤʤʦʥʠʡʥʠʪʨʘʪʘ ʦʙʨʘʟʦʚʘʥʠʷ ʮʝʣʝʚʦʛʦ 

ʙʝʥʟʠʤʠʜʘʟʦʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʥʦʛʦ ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ.  
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ʇʨʦʩʪʝʡʰʠʤ ʤʝʪʦʜʦʤ ʚʚʝʜʝʥʠʷ ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʦʛʦ ʬʨʘʛʤʝʥʪʘ ʚ 

ʩʪʨʫʢʪʫʨʳ ʩʣʦʞʥʳʭ ʵʬʠʨʦʚ 107-110 ʷʚʣʷʝʪʩʷ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ 

ʛʝʪʝʨʦʮʠʢʣʠʯʝʩʢʠʤʠ ʘʤʠʥʘʤʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʘʤʠʜʦʚ.  

 
ɺ ʥʘʰʝʤ ʩʣʫʯʘʝ ʧʨʠ ʢʠʧʷʯʝʥʠʠ ʩʣʦʞʥʳʭ ʵʬʠʨʦʚ 107-109 ʩ ʧʠʨʨʦʣʠʜʠʥʦʤ 

ʥʘʙʣʶʜʘʣʦʩʴ ʦʙʨʘʟʦʚʘʥʠʝ ʪʦʣʴʢʦ ʘʤʠʜʘ 111 (ʚʳʭʦʜ 25%), ʘ ʘʤʠʜʦʚ, 

ʩʦʜʝʨʞʘʱʠʭ ʟʘʤʝʩʪʠʪʝʣʴ ʚ ʘʨʦʤʘʪʠʯʝʩʢʦʤ ʮʠʢʣʝ, ʚʳʜʝʣʠʪʴ ʥʝ ʫʜʘʣʦʩʴ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ ʢʠʧʷʯʝʥʠʝ ʩʦʝʜʠʥʝʥʠʡ 108, 109 c ʧʨʦʧʠʣʘʤʠʥʦʤ ʧʨʠʚʝʣʦ ʢ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʘʤʠʜʘʤ 112, 113 ʩ ʚʳʭʦʜʘʤʠ 40 ʠ 35%. 

ʊʨʫʜʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʛʝʪʝʨʦʮʠʢʣʦʚ ʧʦ ʘʣʴʜʝʛʠʜʥʦʡ ʠ ʩʣʦʞʥʦʵʬʠʨʥʦʡ 

ʛʨʫʧʧʝ ʩʦʝʜʠʥʝʥʠʡ 91-96, 107-110 ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʩʪʝʨʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, 

ʧʦʩʢʦʣʴʢʫ ʵʪʠ ʛʨʫʧʧʠʨʦʚʢʠ ʨʘʩʧʦʣʦʞʝʥʳ ʤʝʞʜʫ ʜʚʫʤʷ ʦʙʲʝʤʥʳʤʠ 

ʬʨʘʛʤʝʥʪʘʤʠ ʤʦʣʝʢʫʣʳ, ʟʘʪʨʫʜʥʷʶʱʠʤʠ ʧʦʜʭʦʜ ʢ ʥʠʤ ʦʙʲʝʤʥʳʭ ʨʝʘʛʝʥʪʦʚ. 

 
ʅʘ ʧʨʠʤʝʨʝ ʩʦʝʜʠʥʝʥʠʷ 31 ʥʘʤʠ ʪʘʢʞʝ ʙʳʣʘ ʠʟʫʯʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʣʫʯʝʥʠʷ ʬʦʨʤʠʣʴʥʳʭ ʧʨʦʠʟʚʦʜʥʳʭ ʮʠʢʣʠʯʝʩʢʠʭ ɓ-ʪʨʠʢʘʨʙʦʥʠʣʴʥʳʭ 

ʩʦʝʜʠʥʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʨʝʘʢʮʠʠ ʅʝʬʘ. ɼʝʡʩʪʚʠʝʤ ʥʘ ʥʠʪʨʦʤʝʪʠʣʧʨʦʠʟʚʦʜʥʦʝ 

31 ʤʝʪʠʣʘʪʘ ʥʘʪʨʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʡ ʦʙʨʘʙʦʪʢʦʡ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ 

ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʥʦʡ ʩʝʨʥʦʡ ʢʠʩʣʦʪʦʡ ʚ ʤʝʪʘʥʦʣʝ ʧʨʠ -35 õ -40Áʉ ʬʦʨʤʠʣʴʥʦʝ 

ʧʨʦʠʟʚʦʜʥʦʝ 114 ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʩ ʚʳʭʦʜʦʤ 31%. ʆʜʥʘʢʦ ʦʥʦ ʦʢʘʟʘʣʦʩʴ 
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ʤʘʣʦʩʪʘʙʠʣʴʥʳʤ ï ʟʘʤʝʪʥʦ ʨʘʟʣʘʛʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʭʨʦʤʘʪʦʛʨʘʬʠʯʝʩʢʦʡ 

ʦʯʠʩʪʢʠ ʠ ʧʨʠ ʭʨʘʥʝʥʠʠ. 

 

6 ʉʠʥʪʝʟ 2-[3-ʘʨʠʣ-3-(5-ʬʝʥʠʣʠʟʦʢʩʘʟʦʣ-3-ʠʣ)ʧʨʦʧʠʣ]ʧʨʦʠʟʚʦʜʥʳʭ 5,5-

ʜʠʤʝʪʠʣʮʠʢʣʦʛʝʢʩʘʥ- ʠ ʮʠʢʣʦʧʝʥʪʘʥ-1,3-ʜʠʦʥʦʚ ʥʘ ʦʩʥʦʚʝ ʧʨʦʜʫʢʪʦʚ 

ʨʝʛʠʦʩʝʣʝʢʪʠʚʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 2-(4-ʥʠʪʨʦ-3-ʘʨʠʣʙʫʪʘʥʦʠʣʴʥʳʭ) 

ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ [7] 

 

ʅʘʤʠ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʝʥ ʩʠʥʪʝʟ ʥʦʚʳʭ ʩʦʝʜʠʥʝʥʠʡ, ʩʦʜʝʨʞʘʱʠʭ ʚ 

ʩʪʨʫʢʪʫʨʝ ʤʦʣʝʢʫʣʳ ʠʟʦʢʩʘʟʦʣʴʥʳʡ ʛʝʪʝʨʦʮʠʢʣ ʠ ʮʠʢʣʠʯʝʩʢʫʶ ɓ-

ʜʠʢʘʨʙʦʥʠʣʴʥʫʶ ʛʨʫʧʧʠʨʦʚʢʫ (ʚ ʩʚʦʙʦʜʥʦʤ ʚʠʜʝ ʣʠʙʦ ʚ ʚʠʜʝ 

ʝʥʦʣʧʨʦʠʟʚʦʜʥʳʭ) ʧʫʪʝʤ ʨʝʛʠʦʩʝʣʝʢʪʠʚʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʘʨʙʦʥʠʣʴʥʦʡ 

ʛʨʫʧʧʳ ʘʮʠʣʴʥʦʡ ʮʝʧʠ ʥʠʪʨʦʤʝʪʠʣʧʨʦʠʟʚʦʜʥʳʭ ʜʠʤʝʜʦʥʘ 31, 33, 34 ʠ 

ʮʠʢʣʦʧʝʥʪʘʥ-1,3-ʜʠʦʥʘ 25, 26 ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ ʚʦʚʣʝʯʝʥʠ ̫ ʧʨʦʜʫʢʪʦʚ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʚ ʥʠʪʨʠʣʦʢʩʠʜʥʳʡ ʩʠʥʪʝʟ.  

ʈʝʛʠʦʩʧʝʮʠʬʠʯʝʩʢʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʢʘʨʙʦʥʠʣʴʥʦʡ ʛʨʫʧʧʳ ʘʮʠʣʴʥʦʡ 

ʮʝʧʠ ʩʦʝʜʠʥʝʥʠʡ 31, 33, 34 ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʠʦʥʥʦʛʦ ʛʠʜʨʠʨʦʚʘʥʠʷ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʪʨʠʵʪʠʣʩʠʣʘʥʘ ʚ ʨʘʩʪʚʦʨʝ ʪʨʠʬʪʦʨʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ, ʩʦʜʝʨʞʘʱʝʡ 

1% ʧʝʨʭʣʦʨʘʪʘ ʣʠʪʠʷ ʚ ʢʘʯʝʩʪʚʝ ʢʠʩʣʦʪʳ ʃʴʶʠʩʘ. ɺʩʣʝʜʩʪʚʠʝ ʥʠʟʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʘ ʚʦʟʜʫʭʝ ʧʨʦʜʫʢʪʦʚ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʩʣʝʜʥʠʝ ʧʨʠ ʦʙʨʘʙʦʪʢʝ 

ʭʣʦʨʘʥʛʠʜʨʠʜʦʤ ʫʢʩʫʩʥʦʡ ʢʠʩʣʦʪʳ ʚ ʭʣʦʨʦʬʦʨʤʝ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʪʨʠʵʪʠʣʘʤʠʥʘ 

ʙʳʣʠ ʧʝʨʝʚʝʜʝʥʳ ʚ ʝʥʦʣʘʮʠʣʘʪʳ 115-117.  

 

ɼʣʷ ʩʝʣʝʢʪʠʚʥʦʛʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʢʘʨʙʦʥʠʣʴʥʦʡ ʛʨʫʧʧʳ ʮʝʧʠ ʚ 

ʧʷʪʠʯʣʝʥʥʳʭ ɓ-ʪʨʠʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʷʭ 25, 26 ʙʳʣ ʧʨʠʤʝʥʝʥ ʙʦʣʝʝ 

ʤʷʛʢʠʡ ʤʝʪʦʜ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʮʠʘʥʦʙʦʨʛʠʜʨʠʜʘ ʥʘʪʨʠʷ ʚ ʩʤʝʩʠ 

ʪʝʪʨʘʛʠʜʨʦʬʫʨʘʥʘ ʠ 2 ʥ. ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ. ʇʨʦʜʫʢʪʳ ʨʝʘʢʮʠʠ 118, 119 ʙʳʣʠ 
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ʚʳʜʝʣʝʥʳ ʩ ʚʳʭʦʜʘʤʠ 64 % ʠ 52 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʀʟ ɓ-ʜʠʢʝʪʦʥʦʚ 118, 119 

ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʝʥʦʣʘʮʠʣʘʪʳ 120, 121 ʠ ʝʥʦʣʴʥʳʝ ʤʝʪʠʣʦʚʳʝ ʵʬʠʨʳ 122, 123. 

ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʟʦʢʩʘʟʦʣʴʥʦʛʦ ʮʠʢʣʘ ʥʘ ʦʩʥʦʚʝ ʥʠʪʨʦʤʝʪʠʣʴʥʦʡ 

ʛʨʫʧʧʠʨʦʚʢʠ ʝʥʦʣʘʮʠʣʘʪʦʚ 115, 116, 120, 121 ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʥʠʪʨʠʣʦʢʩʠʜʥʳʡ 

ʤʝʪʦʜ. ɼʝʡʩʪʚʠʝʤ ʥʘ ʫʢʘʟʘʥʥʳʝ ʩʦʝʜʠʥʝʥʠʷ ʬʝʥʠʣʠʟʦʮʠʘʥʘʪʘ ʚ ʙʝʥʟʦʣʝ ʚ 

ʧʨʠʩʫʪʩʪʚʠʠ ʢʘʪʘʣʠʪʠʯʝʩʢʠʭ ʢʦʣʠʯʝʩʪʚ ʪʨʠʵʪʠʣʘʤʠʥʘ ʛʝʥʝʨʠʨʦʚʘʥʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʥʠʪʨʠʣʦʢʩʠʜʥʳʝ ʠʥʪʝʨʤʝʜʠʘʪʳ, ʢʦʪʦʨʳʝ ʚʩʪʫʧʘʣʠ ʚ ʨʝʘʢʮʠʶ 

ʩ ʬʝʥʠʣʘʮʝʪʠʣʝʥʦʤ. ʇʦʩʣʝ ʢʠʩʣʦʪʥʦʡ ʦʙʨʘʙʦʪʢʠ ʨʝʘʢʮʠʦʥʥʦʡ ʩʤʝʩʠ 

ʠʟʦʢʩʘʟʦʣʧʨʦʠʟʚʦʜʥʳʝ ɓ-ʜʠʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʚ ʚʠʜʝ 

ʝʥʦʣʘʮʠʣʘʪʦʚ 124, 125. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʠʟʦʢʩʘʟʦʣʧʨʦʠʟʚʦʜʥʳʝ ʧʷʪʠʯʣʝʥʥʳʭ ɓ-

ʜʠʢʘʨʙʦʥʠʣʴʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʚ ʚʠʜʝ ʜʠʢʝʪʦʥʦʚ 126, 127. 

ɺʝʨʦʷʪʥʦ, ʝʥʦʣʘʮʠʣʘʪʥʘʷ ʛʨʫʧʧʠʨʦʚʢʘ ʚ ʧʨʦʠʟʚʦʜʥʳʭ ʮʠʢʣʦʧʝʥʪʘʥ-1,3-ʜʠʦʥʘ 

ʥʝʫʩʪʦʡʯʠʚʘ ʚ ʫʩʣʦʚʠʷʭ ʢʠʩʣʦʪʥʦʡ ʦʙʨʘʙʦʪʢʠ.  

ʇʨʠ ʚʚʝʜʝʥʠʠ ʞʝ ʝʥʦʣʴʥʦʛʦ ʤʝʪʠʣʦʚʦʛʦ ʵʬʠʨʘ 123 ʚ ʥʠʪʨʠʣʦʢʩʠʜʥʳʡ 

ʩʠʥʪʝʟ ʩʦʭʨʘʥʷʶʪʩʷ ʝʥʦʣʵʬʠʨʥʘʷ ʠ ʩʣʦʞʥʦʵʬʠʨʥʘʷ ʛʨʫʧʧ rʚ ʧʨʦʜʫʢʪʝ ʨʝʘʢʮʠʠ 

128, ʯʪʦ ʧʦʜʪʚʝʨʞʜʝʥʦ ʩʧʝʢʪʨʘʣʴʥʳʤʠ ʜʘʥʥʳʤʠ.  

 


