
 

ʅɸʎɯʆʅɸʃʔʅɸ ɸʂɸɼɽʄɯʗ ʅɸʋʂ ʋʂʈɸɰʅʀ 

ɯʅʉʊʀʊʋʊ ʄʆʅʆʂʈʀʉʊɸʃɯɺ 

 

 

 

 

 

ʋɼʂ 678.746.2:538.1.074.83ô88 

 

 

 

 

 

 

ʇʝʨʝʡʤʘʢ ɺʽʪʘʣʽʡ ʄʠʢʦʣʘʡʦʚʠʯ 

 

 

 

ʈʆɿʈʆɹʂɸ ʇʃɸʉʊʄɸʉʆɺʆɻʆ ʉʎʀʅʊʀʃʗʊʆʈʋ ɼʃʗ ʅɽʁʊʈʆʅ-

ɻɸʄʄɸ ʈʆɿɼɯʃɽʅʅʗ 

 

 

05.02.01 ï ʤʘʪʝʨʽʘʣʦʟʥʘʚʩʪʚʦ 

 

 

 

 

 

ɸɺʊʆʈɽʌɽʈɸʊ 

 

ʜʠʩʝʨʪʘʮʽʾ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ 

ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ 

 

 

 

 

 

 

 

 

 

 

 

ʍʘʨʢʽʚ - 2018 

 



 

ɼʠʩʝʨʪʘʮʽʻʶ ʻ ʨʫʢʦʧʠʩ. 

ʈʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʚ ɯʥʩʪʠʪʫʪʽ ʩʮʠʥʪʠʣʷʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʅɸʅ ʋʢʨʘʾʥʠ 

 

ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ: ʜʦʢʪʦʨ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʢʦʚʠʡ 

ʩʧʽʚʨʦʙʽʪʥʠʢ 

ɾʤʫʨʽʥ ʇʝʪʨʦ ʄʠʢʦʣʘʡʦʚʠʯ 

ʟʘʚʽʜʫʚʘʯ ʣʘʙʦʨʘʪʦʨʽʾ ʧʣʘʩʪʤʘʩʦʚʠʭ ʩʮʠʥʪʠʣʷʪʦʨʽʚ 

ɯʥʩʪʠʪʫʪ ʩʮʠʥʪʠʣʷʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʅɸʅ ʋʢʨʘʾʥʠ 

 

ʆʬʽʮʽʡʥʽ ʦʧʦʥʝʥʪʠ: ʜʦʢʪʦʨ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʥʘʫʢʦʚʠʡ 

ʩʧ̔ʚʨʦʙʽʪʥʠʢ 

ʂʫʜʽʥ ʆʣʝʢʩʘʥʜʨ ʄʠʭʘʡʣʦʚʠʯ 
ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʜʠʩʮʠʧʣʽʥ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ 

ʋʢʨʘʾʥʠ 

 

ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ 

ɸʚʨʘʤʝʥʢʦ ɺôʷʯʝʩʣʘʚ ʃʝʦʥʽʜʦʚʠʯ 

ʟʘʚʽʜʫʚʘʯ ʢʘʬʝʜʨʠ ʪʝʭʥʦʣʦʛʽʾ ʧʣʘʩʪʠʯʥʠʭ ʤʘʩ ʽ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʧʦʣʽʤʝʨʽʚ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çʍʘʨʢʽʚʩʴʢʠʡ 

ʧʦʣʽʪʝʭʥʽʯʥʠʡ ʽʥʩʪʠʪʫʪè ʄʆʅ ʋʢʨʘʾʥʠ 

 

ɿʘʭʠʩʪ ʚʽʜʙʫʜʝʪʴʩʷ 21 ʣʶʪʦʛʦ 2018 ʨʦʢʫ ʦ 14.00 ʛʦʜ. ʥʘ ʟʘʩʽʜʘʥʥʽ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʚʯʝʥʦʾ ʨʘʜʠ ɼ 64.169.01 ʧʨʠ ɯʥʩʪʠʪʫʪʽ ʤʦʥʦʢʨʠʩʪʘʣʽʚ ʅɸʅ 

ʋʢʨʘʾʥʠ ʟʘ ʘʜʨʝʩʦʶ: 61001 ʍʘʨʢʽʚ, ʧʨ. ʅʘʫʢʠ, 60. 

 

ɿ ʜʠʩʝʨʪʘʮʽʻʶ ʤʦʞʥʘ ʦʟʥʘʡʦʤʠʪʠʩʷ ʚ ʥʘʫʢʦʚʽʡ ʙʽʙʣʽʦʪʝʮʽ ɯʥʩʪʠʪʫʪʫ 

ʤʦʥʦʢʨʠʩʪʘʣʽʚ ʅɸʅ ʋʢʨʘʾʥʠ (ʤ. ʍʘʨʢʽʚ, ʧʨ. ʅʘʫʢʠ, 60) ʪʘ ʥʘ ʚʝʙ-ʩʘʡʪʽ 

ʽʥʩʪʠʪʫʪʫ ʟʘ ʘʜʨʝʩʦʶ http://isc.kharkov.ua/page-specialized_councuil.html. 

 

ɸʚʪʦʨʝʬʝʨʘʪ ʨʦʟʽʩʣʘʥʠʡ ñ__ò ʩʽʯʥʷ 2018 ʨʦʢʫ 

 

 

ɺʯʝʥʠʡ ʩʝʢʨʝʪʘʨ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʚʯʝʥʦʾ ʨʘʜʠ ɼ 64.169.01 

ʢʘʥʜʠʜʘʪ ʬʽʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʥʠʭ ʥʘʫʢ                               ʄ.ɺ. ɼʦʙʨʦʪʚʦʨʩʴʢʘ 

 

http://isc.kharkov.ua/page-specialized_councuil.html


 
 
 
1 

ɿɸɻɸʃʔʅɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʈʆɹʆʊʀ 

ɸʢʪʫʘʣʴʥʩ̔ʪʴ ʨʦʙʦʪʠ. ɺ ʜʘʥʠʡ ʯʘʩ ʫ ʥʘʫʮ ̔ ʪʘ ʪʝʭʥʽʮʽ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʝʪʝʢʪʦʨʠ ʥʝʡʪʨʦʥʚ̔. ʆʜʥʠʤʠ ʟ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ 

ʜʝʪʝʢʪʦʨʚ̔ ʜʣʷ ʨʝʩ̒ʪʨʘʮʽʾ ʥʝʡʪʨʦʥʚ̔ ̫ʚʣʷʶʪʩɹ ̫ ʜʝʪʝʢʪʦʨʠ ʥʘ ʦʩʥʦʚ ̔ 3He. 

ʆʜʥʘʢ, ʟ̔-ʟʘ ʜʝʬʽʮʠʪʫ 3He ʽʩʥʫʻ ʧʦʪʨʝʙʘ ʟʘʤ̔ʥʠ ʜʘʥʠʭ ʜʝʪʝʢʪʦʨʚ̔. ɯʩʥʫʻ 

ʢʨʠʪʝʨʡ̔ ʝʬʝʢʪʠʚʥʦʩʪ ̔ʨʝ̒ʩʪʨʘʮʽʾ ʥʝʡʪʨʦʥʚ̔: ʜʝʪʝʢʪʦʨʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʚʠʩʦʢʫ 

ʯʫʪʣʠʚʩ̔ʪʴ ʜʦ ʥʝʡʪʨʦʥʽʚ (2,5 ʚʽʜʣʽʢʫ/ʩ ʧʨʠ ʨʦʟʪʘʰʫʚʘʥʥ ̔1 ʥʛ 252Cf ʥʘ ʚʽʜʩʪʘʥʽ 

2 ʤ ʚʽʜ ʧʦʚʝʨʭʥ ̔ʜʝʪʝʢʪʦʨʘ)  ̔ʥʠʟɹʢʫ ʯʫʪʣʠʚ̔ʩʪʴ ʜʦ ɔ-ʢʚʘʥʪʽʚ (ʚʽʜʥʦʰʝʥʥ ̫

ʝʬʝʢʪʠʚʥʦʩʪ ̔ ʨʝ̒ʩʪʨʘʮʽʾ ɔ-ʢʚʘʥʪʚ̔ ʜʦ ʝʬʝʢʪʠʚʥʦʩʪ ̔ ʨʝ̒ʩʪʨʘʮʽʾ ʥʝʡʪʨʦʥʚ̔ 

ʧʦʚʠʥʥʦ ʙʫʪʠ ʤʝʥʰʝ 0,001). ɼʣʷ ʪʦʛʦ, ʦɦʙ ʜʦʩʷʛʪʠ ʚʠʩʦʢʦ ʾʝʬʝʢʪʠʚʥʦʩʪ ̔

ʨʝʻʩʪʨʘʮʽʾ ʥʝʡʪʨʦʥʽʚ, ʜʝʪʝʢʪʦʨ ʧʦʚʠʥʝʥ ʤʘʪʠ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʩ̔ʪɹ ʚʟʘʻʤʦʜʽʾ 

ʨʦʙʦʯʦʛʦ ʤʘʪʝʨʘ̔ʣʫ ʟ ʥʝʡʪʨʦʥʘʤʠ, ʘ ʪʘʢʦʞ ʟʥʘʯʥʠʡ ʛʝʦʤʝʪʨʠʯʥʠʡ ʬʘʢʪʦʨ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʟʥʘʯʥʦʛʦ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʬʘʢʪʦʨʫ ʧʦʪʨʽʙʥʽ ʜʝʪʝʢʪʦʨʠ 

ʥʝʡʪʨʦʥʽʚ ʟ ʚʝʣʠʢʠʤ ʦʙôʻʤʦʤ. 

ʆʜʥʠʤ ʟ ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʤʝʪʦʜʚ̔ ʨʝʻʩʪʨʘʮʽʾ ʦ̔ʥ̔ʟʫʁʯʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ̒ ʩʮʠʥʪʠʣʷʮʽʡʥʠʡ ʤʝʪʦʜ, ʷʢʠʡ ʦʩʥʦʚʘʥʠʡ ʥʘ ʨʝʻʩʪʨʘʮʽʾ 

ʬʦʪʦʥʚ̔, ɦʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʚʟʘʤ̒ʦʜ̔ʾ ʚʠʩʦʢʦʝʥʝʨʛʝʪʠʯʥʠʭ ʯʘʩʪʠʥʦʢ ʟ̔ 

ʩʝʨʝʜʦʚʠʱʝʤ ʜʝʪʝʢʪʦʨʘ. 

ɼʣʷ ʨʝʻʩʪʨʘʮʽʾ ʰʚʠʜʢʠʭ ʥʝʡʪʨʦʥʽʚ ʫ ʩʮʠʥʪʠʣʷʮʽʡʥʽʡ ʪʝʭʥʽʮʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʦʨʛʘʥʯ̔ʥ ̔ ʩʮʠʥʪʠʣʷʪʦʨʠ. ʆʨʛʘʥʯ̔ʥʽ ʩʮʠʥʪʠʣʷʪʦʨʠ  ̒

ʚʦʜʝʥʴʚʤʽʩʪʥʠʤʠ ʤʘʪʝʨʘ̔ʣʘʤʠ. ʇʨʠ ʨʦʟʩ̫̔ ʥʥ ̔ʰʚʠʜʢʠʭ ʥʝʡʪʨʦʥʽʚ ʥʘ ʷʜʨʘʭ 

ʚʦʜʥ  ʁʧʝʨʝʜʘʥʘ ʤʾ ʝʥʝʨʛʽ̫  ʟʥʘʯʥʦ ʙʣ̔ʴʘh, ʥʽʞ ʧʨʠ ʨʦʟʩ̫̔ ʥʥ ̔ʥʘ ̔ʥʰʠʭ, ʙʣ̔ɹ  h

ʚʘʞʢʠʭ ʷʜʨʘʭ, ʦɦ ʨʦʙʠʪɹ ʦʨʛʘʥʯ̔ʥ ̔ʩʮʠʥʪʠʣʷʪʦʨʠ ʤʘʪʝʨʘ̔ʣʘʤʠ, ʷʢʽ ʝʬʝʢʪʠʚʥʦ 

ʚʟʘ̒ʤʦʜʁ̔ʪɹ ʟ̔ ʰʚʠʜʢʠʤʠ ʥʝʡʪʨʦʥʘʤʠ. ʆʜʥʘʢ, ʦʢʨ̔ʤ ʚʠʩʦʢʦ ʾʝʬʝʢʪʠʚʥʦʩʪ ̔

ʚʟʘ̒ʤʦʜ̔ʾ ʟ̔ ʰʚʠʜʢʠʤʠ ʥʝʡʪʨʦʥʘʤʠ, ʦʨʛʘʥʯ̔ʥ ̔ʩʮʠʥʪʠʣʷʪʦʨʠ ʪʘʢʦʞ ʝʬʝʢʪʠʚʥʦ 

ʚʟʘ̒ʤʦʜʁ̔ʪɹ ʟ ɔ-ʢʚʘʥʪʘʤʠ. ʊʦʤʫ ʜʣʷ ʥʘʜʽʡʥʦʾ ʨʝʻʩʪʨʘʮʽʾ ʥʝʡʪʨʦʥʽʚ ʜʝʪʝʢʪʦʨ 

ʧʦʚʠʥʝʥ ʚʠʟʥʘʯʘʪʠ ʪʠʧ ʯʘʩʪʠʥʢʠ, ʷʢʘ ʧʦʪʨʘʧʣʷʻ ʚ ʡʦʛʦ ʦʙôʻʤ. 

ʉʮʠʥʪʠʣʷʮʽʡʥʠʡ ʧʨʦʮʝʩ ʤʦʞʥʘ ʨʦʟʜ̔ʣʠʪʠ ʥʘ ʜʝʢʽʣʴʢʘ ʝʪʘʧ̔ʚ: ʦ̔ʥ̔ʟʘʮ̫̔, 

ʨʝʢʦʤʙʥ̔ʘʮ̫̔ ̔ ʧʝʨʝʥʦʩ ʝʥʝʨʛʽʾ ʟʙʫʜʞʝʥʥ̫  ʥʘ ʘʢʪʠʚʘʪʦʨ ʟ ʧʦʩʣʜ̔ʫʯʁʠʤ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ. ʇʨʠ ʧʨʦʭʦʜʞʝʥʥ ̔ ʚ ʦʙôʻʤʽ ʦʨʛʘʥʯ̔ʥʦʛʦ ʩʮʠʥʪʠʣʷʪʦʨʫ 

ʚʠʩʦʢʦʝʥʝʨʛʝʪʠʯʥʘ ʯʘʩʪʠʥʢʘ ʦ̔ʥ̔ʟʫ̒ ʤʦʣʝʢʫʣʠ ʩʮʠʥʪʠʣʷʪʦʨʫ. ʇʨʠ 

ʧʦʩʣʜ̔ʫʯʁʽʡ ʨʝʢʦʤʙʥ̔ʘʮ̔ʾ ʫʪʚʦʨʶʶʪɹʩʷ ʤʦʣʝʢʫʣʠ ʚ ʩʠʥʛʣʝʪʥʠʭ ̔ ʪʨʠʧʣʝʪʥʠʭ 

ʟʙʫʜʞʝʥʠʭ ʩʪʘʥʘʭ. ʇʨʠʯʦʤʫ ʧʨʠ ʙʣ̔ʴʰ̔ʡ ʛʫʩʪʠʥʽ ʦ̔ʥ̔ʟʘʮ̔ʾ ʫʪʚʦʨʶʻʪʴʩʷ 

ʙ̔ʣʴʘh ʢ̔ʣɹ ʢʽʩʪʴ ʪʨʠʧʣʝʪʥʠʭ ʟʙʫʜʞʝʥʠʭ ʩʪʘʥ̔ ʚ. ɼʘʣ̔ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʥʦʩ 

ʝʥʝʨʛʽʾ ʩʠʥʛʣʝʪʥʠʭ ʟʙʫʜʞʝʥʠʭ ʩʪʘʥ̔ ʚ ʥʘ ʘʢʪʠʚʘʪʦʨ ʟ ʧʦʩʣʜ̔ʫʯʁʠʤ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷʤ, ʧʨʠ ʮʴʦʤʫ ʫʪʚʦʨʶʻʪʴʩʷ ʤ̔ʧʫʣʴʩ ʰʚʠʜʢʦʾ ʬʣʫʦʨʝʩʮʝʥʮʽʾ. 

ɺʠʧʨʦʤʽʥʶʚʘʥʥʷ ʝʥʝʨʛʽʾ ʪʨʠʧʣʝʪʥʠʭ ʟʙʫʜʞʝʥʠʭ ʩʪʘʥʽʚ ʧʦʚôʷʟʘʥʦ ʟ 

ʟʘʙʦʨʦʥʝʥʠʤ ʧʦ ʩʧʥ̔ʫ ʪʨʠʧʣʝʪ-ʩʠʥʛʣʝʪʥʠʤ ʧʝʨʝʭʦʜʦʤ, ʪʦʤʫ ʥʘ ʧʨʘʢʪʠʮ ̔ʥʝ 

ʩʧʦʩʪʝʨʽʛʘ̒ʪɹʩʷ. ʆʜʥʘʢ, ʚ ʪʠʭ ʦʨʛʘʥʯ̔ʥʠʭ ʩʮʠʥʪʠʣʷʪʦʨʘʭ, ʜʝ ʨʝʘʣʟ̔ʦʚʘʥʦ 

ʪʨʘʥʩʧʦʨʪ ʪʨʠʧʣʝʪʥʠʭ ʟʙʫʜʞʝʥʠʭ ʩʪʘʥʽʚ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʨʠʧʣʝʪ-ʪʨʠʧʣʝʪʥʘ 

ʘʥ̔ʛ̔ʣʷʮ̫̔ ʟ ʫʪʚʦʨʝʥʥʷʤ ʩʠʥʛʣʝʪʥʠʭ ʟʙʫʜʞʝʥʠʭ ʩʪʘʥ̔ ʚ, ʷʢʽ ʜʘʣ̔ 

ʧʝʨʝʪʚʦʨʶʶʪɹʩʷ ʫ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʫʪʚʦʨʶʶʯʠ ʟʘʪʨʠʤʘʥʫ ʬʣʫʦʨʝʩʮʝʥʮʽʁ . 

ʐʚʠʜʢʘ ʪʘ ʟʘʪʨʠʤʘʥʘ ʬʣʫʦʨʝʩʮʝʥʮʽ̫  ʬʦʨʤʫʶʪʴ ʰʚʠʜʢʫ ʪʘ ʧʦʚʽʣʴʥʫ 

ʢʦʤʧʦʥʝʥʪʠ ʤ̔ʧʫʣʴʩʫ. ɯʥʪʝʥʩʠʚʥʦʩʪ ̔ ʰʚʠʜʢʦʾ ʪʘ ʧʦʚʽʣʴʥʦʾ ʢʦʤʧʦʥʝʥʪ 

ʤ̔ʧʫʣʴʩʫ ʟʘʣʝʞʘʪɹ ʚʽʜ ʢ̔ʣɹ ʢʦʩʪʽ ʩʠʥʛʣʝʪʥʠʭ ̔ ʪʨʠʧʣʝʪʥʠʭ ʟʙʫʜʞʝʥʠʭ ʩʪʘʥʽʚ. 
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ʊʦʤʫ ʧʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʁ  ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʧʦʚʽʣʴʥʦʾ ʪʘ ʰʚʠʜʢʦʾ ʢʦʤʧʦʥʝʥʪ 

ʤʦʞʥʘ ʩʫʜʠʪʠ ʧʨʦ ʯʘʩʪʠʥʢʫ, ʷʢʘ ʧʦʪʨʘʧʠʣʘ ʚ ʦʙôʻʤ ʩʮʠʥʪʠʣʷʪʦʨʫ. ɼʘʥʠʡ 

ʤʝʪʦʜ ʨʦʟʜ̔ʣʝʥʥ̫  ʯʘʩʪʠʥʦʢ ʥʘʟʠʚʘ̒ʪɹʩʷ ʨʦʟʜ̔ʣʝʥʥʤ̫ ʯʘʩʪʠʥʦʢ ʟʘ ʬʦʨʤʦʶ 

ʽʤʧʫʣʴʩʫ. ɺ ʩʮʠʥʪʠʣʷʮʽʡʥ̔ʡ ʪʝʭʥʽʮʽ ʨʦʟʜ̔ʣʝʥʥ ̫ʯʘʩʪʠʥʦʢ ʟʘ ʬʦʨʤʦʶ ʽʤʧʫʣʴʩʫ 

ʷʚʣʷʪ̒ʴʩʷ ʥʘʡʙʽʣʴh  ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ ʤʝʪʦʜʦʤ ʨʝʻʩʪʨʘʮʽʾ ʥʝʡʪʨʦʥʽʚ ʥʘ ʬʦʥʽ 

ɔ-ʢʚʘʥʪʚ̔. 

ɼʦ ʢʣʘʩʫ ʦʨʛʘʥʯ̔ʥʠʭ ʩʮʠʥʪʠʣʷʪʦʨʚ̔ ʚʽʜʥʦʩʷʪʩɹʷ ʦʨʛʘʥʯ̔ʥ ̔ʤʦʥʦʢʨʠʩʪʘʣʠ 

(ʆʄ), ʨʽʜʢʽ ʩʮʠʥʪʠʣʷʪʦʨʠ (ʈʉ),  ̔ʧʣʘʩʪʤʘʩʦʚ ̔ʩʮʠʥʪʠʣʷʪʦʨʠ (ʇʉ). ʆʨʛʘʥʯ̔ʥʽ 

ʤʦʥʦʢʨʠʩʪʘʣʠ (ʩʪʠʣʴʙʝʥ, ʘʥʪʨʘʮʝʥ) ʤʘʶʪʴ ʥʘʡʢʨʘʱʝ ʨʦʟʜ̔ʣʝʥʥ ̫ʯʘʩʪʠʥʦʢ ʟʘ 

ʬʦʨʤʦʶ ʽʤʧʫʣʴʩʫ, ʦʜʥʘʢ ʚʦʥʠ ʷʚʣʷʶʪʴʩʷ ʜʦʨʦʛʠʤʠ, ʦʙʤʝʞʝʥʠʤʠ ʚ ʨʦʟʤ̔ʨʘʭ  ̔

ʩʢʣʘʜʥʽ ʚ ʚʠʨʦʙʥʠʮʪʚʽ ʪʘ ʤʝʭʘʥʯ̔ʥʽʡ ʦʙʨʦʙʮ.̔ ʆʙʤʝʞʝʥ̔ʩʪʴ ʆʄ ʫ ʨʦʟʤ̔ʨʘʭ ʥʝ 

ʜʦʟʚʦʣʷ ̒ʜʝʪʝʢʪʦʨʘʤ ʥʘ ʭʾ ʦʩʥʦʚ ̔ʜʦʩ̫ʛʪʠ ʚʠʩʦʢʦ ʾʝʬʝʢʪʠʚʥʦʩʪ ̔ʨʝʻʩʪʨʘʮʽʾ 

ʥʝʡʪʨʦʥʽʚ. ʈʉ ʪʘʢʦʞ ʤʘʶʪʴ ʭʦʨʦʰʝ ʨʦʟʜ̔ʣʝʥʥ ̫ ʯʘʩʪʠʥʦʢ ʟʘ ʬʦʨʤʦʶ 

ʽʤʧʫʣʴʩʫ, ʦʜʥʘʢ ʚʦʥʠ ʧʦʪʨʝʙʫʶʪ ɹ ʛʝʨʤʝʪʠʯʥʦ ʾ ʫʧʘʢʦʚʢʠ, ʥʝʟʨʫʯʥʽ ʚ 

ʚʠʢʦʨʠʩʪʘʥʥʽ, ʤʘʶʪʴ ʥʠʟɹʢʫ ʪʝʤʧʝʨʘʪʫʨʫ ʟʘʡʤʘʥʥʷ, ʭʤ̔̔ʯʥʦ ʘʛʨʝʩʠʚʥ,̔ 

ʪʦʢʩʠʯʥ ̔ʜʣʷ ʣʶʜʠʥʠ, ʥʝʙʝʟʧʝʯʥʽ ʜʣʷ ʝʢʦʣʦʛʽ,ʾ ʘ ʪʘʢʦʞ ʚʘʞʢʽ ʚ ʫʪʠʣʟ̔ʘʮ̔ʾ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʈʉ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʙʝʟʧʝʢʠ. ʊʘʢʦʞ ʚ ʜʘʥʠʡ ʯʘʩ 

ʟʥʘʭʦʜʷʪ ɹ ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʮʠʥʪʠʣʷʮʽʡʥ̔ʡ ʪʝʭʥʽʮʽ ʧʣʘʩʪʤʘʩʦʚ ̔

ʩʮʠʥʪʠʣʷʪʦʨʠ (ʇʉ). ʎʝ ʦʙʫʤʦʚʣʝʥʦ ʪʠʤ, ɦʦ ʚʦʥʠ ʷʚʣʷʶʪʴʩʷ ʜʝʰʝʚʠʤʠ, 

ʧʨʦʩʪʠʤʠ ʚ ʚʠʨʦʙʥʠʮʪʚʽ, ʦʙʨʦʙʮ ̔ʪʘ ʫʪʠʣʟ̔ʘʮ̔ʾ, ʟʨʫʯʥʠʤʠ ʚ ʚʠʢʦʨʠʩʪʘʥʥʽ  ̔

ʝʬʝʢʪʠʚʥʠʤʠ ʜʝʪʝʢʪʦʨʘʤʠ ʦ̔ʥ̔ʟʫʯʁʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥ,̫ ʚ ʪʦʤʫ ʯʠʩʣ ̔  ̔

ʰʚʠʜʢʠʭ ʥʝʡʪʨʦʥʽʚ. ʆʜʥʘʢ ʪʨʘʜʠʮʽʡʥ̔ ʇʉ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʥʰʠʭ ʦʨʛʘʥʯ̔ʥʠʭ 

ʩʮʠʥʪʠʣʷʪʦʨʚ̔, ʪʘʢʠʭ ʢ̫ ʦʨʛʘʥʯ̔ʥʽ ʤʦʥʦʢʨʠʩʪʘʣʠ ʪʘ ʨʽʜʢʽ ʩʮʠʥʪʠʣʷʪʦʨʠ, ʥʝ 

ʟʜʘʪʥʽ ʜʦ ʨʦʟʜ̔ʣʴʥʦ ʾʨʝʻʩʪʨʘʮʽʾ ʰʚʠʜʢʠʭ ʥʝʡʪʨʦʥʽʚ  ̔ɔ-ʢʚʘʥʪʚ̔ ʫ ʟʤ̔ʰʘʥʠʭ 

ʧʦʪʦʢʘʭ. ʎʝ ʧʦʚô̫ ʟʘʥʦ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʫʤʦʚ ʜʣʷ ʪʨʘʥʩʧʦʨʪʫ ʪʨʠʧʣʝʪʥʠʭ 

ʟʙʫʜʞʝʥʠʭ ʩʪʘʥʽʚ, ʘ ʪʘʢʦʞ ʟ ʢʦʨʦʪʢʠʤ ʯʘʩʦʤ ʞʠʪʪʷ ʪʨʠʧʣʝʪʥʠʭ ʟʙʫʜʞʝʥʠʭ 

ʩʪʘʥʽʚ (~2,3 ʥʩ) ʫ ʧʦʣ̔ʤʝʨʥʡ̔ ʤʘʪʨʠʮ ̔ʇʉ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʠʥʠʢʘ ̒ʥʝʦʙʭʜ̔ʥʩ̔ʪʴ ʫ ʧʦhʫʢʫ ʪʘʢʠʭ ʩʢʣʘʜʽʚ ʇʉ, ʷʢʽ 

ʟʘʙʝʟʧʝʯʠʣʠ ʙ ʥʘ̫ʚʥʽʩʪʴ ʤʝʭʘʥʽʟʤʫ ʟʙʠʨʘʥʥ̫  ̔ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʪʨʠʧʣʝʪʥʠʭ ʟʙʫʜʞʝʥʠʭ ʩʪʘʥʽʚ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʇʉ, ʟʜʘʪʥʦʛʦ 

ʜʦ ʜʠʩʢʨʠʤʥ̔ʘʮ̔ʾ ʥʝʡʪʨʦʥʽʚ  ̔ɔ-ʢʚʘʥʪʽʚ, ʘ ʪʘʢʦʞ ʩʪʘʙʽʣʴʥʦʛʦ ʚ ʯʘʩʽ. 

ɿʚôʷʟʦʢ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ ʽ ʪʝʤʘʤʠ. ʈʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʟʛʽʜʥʦ ʟ 

ʦʩʦʙʠʩʪʠʤ ʧʣʘʥʦʤ ʘʩʧʽʨʘʥʪʘ ʪʘ ʧʣʘʥʘʤʠ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʜʝʨʞʙʶʜʞʝʪʥʠʭ 

ʪʝʤ ɯʥʩʪʠʪʫʪʫ ʩʮʠʥʪʠʣʷʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʅɸʅ ʋʢʨʘʾʥʠ. ɰʾ ʨʝʟʫʣʴʪʘʪʠ 

ʧʦʚôʷʟʘʥʽ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʚ ʷʢʠʭ ʘʚʪʦʨ ʙʫʚ ʦʜʥʠʤ ʟ̔ ʚʠʢʦʥʘʚʮʽʚ ʪʘ 

ʩʧʽʚʘʚʪʦʨʦʤ: çɼʦʩʣʽʜʞʝʥʥʷ ʽ ʨʦʟʨʦʙʢʘ ʦʨʛʘʥʽʯʥʠʭ ʪʘ ʥʝʦʨʛʘʥʽʯʥʠʭ 

ʩʮʠʥʪʠʣʷʪʦʨʽʚ ʜʣʷ ʜʝʪʝʢʪʫʚʘʥʥʷ ʥʝʡʪʨʦʥʽʚè (ʰʠʬʨ çʅʝʡʪʨʦʥè, 2011 ʨʨ., 

ʥʦʤʝʨ ʜʝʨʞ. ʨʝʻʩʪʨʘʮʽʾ ˉ 0107U003445); çʇʦʰʫʢ ʤʝʪʦʜʽʚ ʧʽʜʚʠʱʝʥʥʷ 

ʥʝʡʪʨʦʥʥʦʾ ʯʫʪʣʠʚʦʩʪʽ ʧʣʘʩʪʤʘʩʦʚʦʛʦ ʩʮʠʥʪʠʣʷʪʦʨʫè (ʰʠʬʨ çʅʫʢʣʦʥè, 2014 

- 2016 ʨʨ., ʥʦʤʝʨ ʜʝʨʞ. ʨʝʻʩʪʨʘʮʽʾ ˉ 112U001904). 

ʄʝʪʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʷʚʣʷʪ̒ʴʩʷ ʨʦʟʨʦʙʢʘ ʧʣʘʩʪʤʘʩʦʚʦʛʦ 

ʩʮʠʥʪʠʣʷʪʦʨʫ, ʟʜʘʪʥʦʛʦ ʜʦ ʜʠʩʢʨʠʤʥ̔ʘʮ̔ʾ ʥʝʡʪʨʦʥʽʚ  ̔ ɔ-ʢʚʘʥʪʽʚ ʰʣʷʭʦʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʘʢʪʠʚʘʮʽʡʥʠʭ ʜʦʙʘʚʦʢ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ ʚʠʨʽʰʠʪʠ ʪʘʢʽ ʦʩʥʦʚʥʽ 

ʟʘʜʘʯʽ: 
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Å ʇʦhʫʢ hʣʷʭʽʚ ʧʝʨʝʪʚʦʨʝʥʥʷ ʝʥʝʨʛʽʾ ʪʨʠʧʣʝʪʥʠʭ ʟʙʫʜʞʝʥʠʭ ʩʪʘʥʽʚ ʫ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. 

Å ʇʦhʫʢ ʘʢʪʠʚʘʪʦʨʚ̔, ʟʜʘʪʥʠʭ çʙʝʟʧʦʩʝʨʝʜʥʴʦè ʧʝʨʝʪʚʦʨʶʚʘʪʠ ʝʥʝʨʛʽʁ  

ʪʨʠʧʣʝʪʥʠʭ ʟʙʫʜʞʝʥʠʭ ʩʪʘʥʽʚ ʫ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. 

Å ʇʦhʫʢ ʩʧʦʩʦʙʚ̔ ʨʝʘʣʟ̔ʘʮ̔ʾ ʤʝʭʘʥʟ̔ʤʫ ʪʨʠʧʣʝʪ-ʪʨʠʧʣʝʪʥʦ ʾʘʥ̔ʛ̔ʣʷʮ̔ʾ ʚ 

ʇʉ. 

Å ɺʠʙ̔ʨ ʪʘ ʦʧʪʠʤʟ̔ʘʮ̫̔ ʩʢʣʘʜʽʚ ʇʉ. 

Å ɼʦʩʣʽʜʞʝʥʥʷ ʩʮʠʥʪʠʣʷʮʽʡʥʠʭ ̔ ʤʝʭʘʥʯ̔ʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʡʪʨʦʥ-

ʯʫʪʣʠʚʠʭ ʇʉ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʝʨʝʪʚʦʨʝʥʥʷ ʝʥʝʨʛʽʾ ʟʙʫʜʞʝʥʥ̫  ʪʨʠʧʣʝʪʥʠʭ 

ʩʪʘʥ̔ ʚ ʧʦʣ̔ʤʝʨʥʦ ʾʦʩʥʦʚʠ ʇʉ ʚ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʬʦʨʤʘ ʩʮʠʥʪʠʣʷʮʽʡʥʦʛʦ ʤ̔ʧʫʣʴʩʫ, 

ʜʠʩʢʨʠʤʥ̔ʘʮ̫̔ ʥʝʡʪʨʦʥʽʚ  ̔ɔ-ʢʚʘʥʪʽʚ, ʩʚ̔ʪʣʦʚʠʡ ʚʠʭ̔ʜ, ʤʝʭʘʥʯ̔ʥ ̔ʚʣʘʩʪʠʚʦʩʪʽ 

ʇʉ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ: ʩʚ̔ʪʣʦʚʠʡ ʚʠʭ̔ʜ ʜʦʩʣʽʜʞʫʚʘʚʩʷ ʥʘ 

ʩʧʝʢʪʨʦʤʝʪʨʠʯʥʡ̔ ʫʩʪʘʥʦʚʮ ̔ ʧʨʠ ʦʧʨʦʤʽʥʝʥʥʽ ʟʨʘʟʢʽʚ ʤʦʥʦʝʥʝʨʛʝʪʠʯʥʠʤʠ 

ʝʣʝʢʪʨʦʥʘʤʠ ʚʽʜ ʜʞʝʨʝʣʘ 207Bi, ʬʦʨʤʠ ʩʮʠʥʪʠʣʷʮʽʡʥʠʭ ̔ʤʧʫʣʴʩʚ̔ 

ʟʘʧʠʩʫʚʘʣʠʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʦʛʦ ʦʩʮʠʣʦʛʨʘʬʘ, ʨʦʟʜ̔ʣʝʥʥ ̫ʟʘ ʬʦʨʤʦʶ 

ʽʤʧʫʣʴʩʫ ʚʠʤ̔ʨʁ ʚʘʣʦʩʴ ʟʘ ʜʦʧʦʤʦʛʦʁ ʩʧʝʮʘ̔ʣʴʥʦ ʩʪʚʦʨʝʥʦʾ ʫʩʪʘʥʦʚʢʠ, 

ʩʧʝʢʪʨʠ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ  ̔ ʧʦʛʣʠʥʘʥʥʷ ʚʠʤ̔ʨʁ ʚʘʣʠʩʴ ʥʘ ʩʧʝʢʪʨʦʤʝʪʨ ̔

Fluoromax4, ʤʢ̔ʨʦʪʚʝʨʜʩ̔ʪʴ ʚʠʤ̔ʨʁ ʚʘʣʘʩʴ ʧʦ ʤʝʪʦʜʫ ɺʢ̔ʢʝʨʩʘ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚ 

ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʦʪʨʠʤʘʥʽ ʥʘʩʪʫʧʥʽ ʥʦʚʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ: 

1. ʇʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ, ʦɦ ʤʝʪʘʣʦʦʨʛʘʥʽʯʥʠʡ ʢʦʤʧʣʝʢʩ Eu(DBM)3Phen ʚ 

ʩʢʣʘʜʽ ʇʉ ʜʣʷ n/ɔ-ʨʦʟʜ̔ʣʝʥʥ̫  ʝʬʝʢʪʠʚʥʦ ʟʙʠʨʘʻ ʪʘ ʧʝʨʝʪʚʦʨʶʻ ʚ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʝʥʝʨʛʽʁ  ʪʨʠʧʣʝʪʥʠʭ ʟʙʫʜʞʝʥʠʭ ʩʪʘʥʽʚ ʧʦʣ̔ʤʝʨʥʦ ʾ

ʤʘʪʨʠʮ,̔ ʫʪʚʦʨʶʶʯʠ ʧʨʠ ʮʴʦʤʫ ʧʦʚʽʣʴʥʫ ʢʦʤʧʦʥʝʥʪʫ ʩʮʠʥʪʠʣʷʮʽʡʥʦʛʦ 

ʽʤʧʫʣʴʩʫ. 

2. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʧ̔ʜʭ̔ʜ ʜʦ ʩʪʚʦʨʝʥʥʷ ʇʉ ʜʣʷ n/ɔ-ʨʦʟʜʽʣʝʥʥʷ ʟ 

ʨʝʘʣʽʟʘʮʽʻʶ ʝʬʝʢʪʫ ʩʧʽʥ-ʦʨʙʽʪʘʣʴʥʦʾ ʚʟʘʻʤʦʜʽʾ, ʥʘ ʦʩʥʦʚ ̔ʜʚʦʭ ʮʝʥʪʨʚ̔ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʦʜʠʥ ʟ ʷʢʠʭ ʧʝʨʝʪʚʦʨʶʻ ʚ ʩʚʪ̔ʣʦ ʩʠʥʛʣʝʪʥ ̔ʟʙʫʜʞʝʥ̔ 

ʩʪʘʥʠ, ʘ ʜʨʫʛʠʡ ï ʧʝʨʝʚʘʞʥʦ ʪʨʠʧʣʝʪʥ.̔ 

3. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʧʽʜʭʽʜ ʜʦ ʩʪʚʦʨʝʥʥʷ ʇʉ ʜʣʷ n/ɔ-ʨʦʟʜʽʣʝʥʥʷ ʟ 

ʨʝʘʣʟ̔ʘʮ̔̒ ʶ ʝʬʝʢʪʫ ʪʨʠʧʣʝʪ-ʪʨʠʧʣʝʪʥʦ ʾ ʘʥ̔ʛ̔ʣʷʮ̔ʾ ʟ ʧʦʢʨʘʱʝʥʠʤʠ 

ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʰʣʷʭʦʤ ʚʚʝʜʝʥʥʷ ʚ ʧʦʣʽʤʝʨʥʫ ʤʘʪʨʠʮʶ 

ʇʉ ʩʮʠʥʪʠʣʷʮʽʡʥʠʭ ʜʦʙʘʚʦʢ, ʤʦʣʝʢʫʣʠ ʷʢʠʭ ʤʘʶʪʴ ʚ ʩʚʦʻʤʫ ʩʢʣʘʜʽ 

ʙʦʢʦʚʽ ʘʣʽʬʘʪʠʯʥʽ ʛʨʫʧʠ. 

4. ʇʦʢʘʟʘʥʦ, ʦɦ ʚʚʝʜʝʥʥʷ ʚ ʩʢʣʘʜ ʇʉ ʚ ʷʢʦʩʪʽ ʩʮʠʥʪʠʣʷʮʽʡʥʦʾ ʜʦʙʘʚʢʠ 

40% m-DMPPD, 40% TBPPD ʘʙʦ 40% TBPPO ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʇʉ ʟ 

ʚʠʩʦʢʠʤ ʧʘʨʘʤʝʪʨʦʤ n/ɔ-ʨʦʟʜʽʣʝʥʥʷ ʪʘ ʧʦʢʨʘʱʝʥʠʤʠ ʤʝʭʘʥʽʯʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ʇʨʘʢʪʠʯʥʘ ʟʥʘʯʠʤʽʩʪʴ ʨʦʙʦʪʠ. ʉʪʚʦʨʝʥʦ ʇʉ ʜʣʷ n/ɔ-ʨʦʟʜʽʣʝʥʥʷ 

ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʦʛʦ ʪʠʧʫ ʟ ʣʶʤʽʥʝʩʮʝʥʪʥʦʶ ʜʦʙʘʚʢʦʶ, ʱʦ ʤʽʩʪʠʪʴ ʚʘʞʢʠʡ 

ʽʦʥ Eu, ̫ ʢʠʡ ʟʘʚʜʷʢʠ ʩʠʣʴʥʽʡ ʩʧʽʥ-ʦʨʙʽʪʘʣʴʥʽʡ ʚʟʘʻʤʦʜʽʾ ʤʦʞʝ ʚʠʧʨʦʤʽʥʶʚʘʪʠ 
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ʢ̫ ʩʠʥʛʣʝʪʥʽ, ʪʘʢ  ̔ʪʨʠʧʣʝʪʥʽ ʟʙʫʜʞʝʥʽ ʩʪʘʥʠ, ʘ ʪʘʢʦʞ ʧʦ ʩʧʝʢʪʨʘʣʴʥʠʤ 

ʚʣʘʩʪʠʚʦʩʪʷʤ ʧʽʜʭʦʜʠʪʴ ʜʦ ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʭ ʬʦʪʦʧʨʠʡʤʘʯʽʚ. 

ʉʪʚʦʨʝʥʦ ʥʦʚʽ ʇʉ ʜʣʷ n/ɔ-ʨʦʟʜʽʣʝʥʥʷ ʟ ʧʦʢʨʘʱʝʥʦʶ ʤʝʭʘʥʽʯʥʦʶ 

ʤʽʮʥʽʩʪʶ ʪʘ ʜʦʚʛʦʪʨʠʚʘʣʦʶ ʩʪʘʙʽʣʴʥʽʩʪʶ. 

ɺʽʜʧʨʘʮʴʦʚʘʥʦ ʤʝʪʦʜ ʚʠʤʽʨʶʚʘʥʥʷ n/ɔ-ʨʦʟʜʽʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʝʥʘ 

ʚʠʤʽʨʶʚʘʣʴʥʘ ʫʩʪʘʥʦʚʢʘ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʦʙʦʢ ʦʪʨʠʤʘʥʦ ʧʘʪʝʥʪʠ ʋʢʨʘʾʥʠ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʧʣʘʩʪʤʘʩʦʚʦʛʦ ʩʮʠʥʪʠʣʷʪʦʨʫ ʜʣʷ n/ɔ-ʨʦʟʜʣ̔ʝʥʥʷ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ʆʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ ʜʦʩʣʽʜʞʝʥʴ, 

ʧʦʩʪʘʥʦʚʢʘ ʤʝʪʠ ʽ ʟʘʚʜʘʥʴ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʩʧʽʣʴʥʦ ʟ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ. 

ʈʝʟʫʣʴʪʘʪʠ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʘ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ, ʦʪʨʠʤʘʥʽ ʟʘ 

ʫʯʘʩʪʶ ʘʚʪʦʨʘ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʨʦʙʦʪʠ. ɸʚʪʦʨ ʙʨʘʚ ʫʯʘʩʪʴ ʚ ʚʽʜʧʨʘʮʶʚʘʥʥʽ 

ʤʝʪʦʜʘ ʚʠʤʽʨʶʚʘʥʥʷ n/ɔ-ʨʦʟʜʽʣʝʥʥʷ  ̔ʩʪʚʦʨʝʥʥʽ ʫʩʪʘʥʦʚʢʠ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ 

n/ɔ-ʨʦʟʜʽʣʝʥʥʷ, ʚʠʤʽʨʶʚʘʥʥʽ ʩʮʠʥʪʠʣʷʮʽʡʥʠʭ ʽ ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʦʪʨʠʤʘʥʠʭ ʇʉ, ʘʥʘʣʽʟʽ ʪʘ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, 

ʫʟʘʛʘʣʴʥʝʥʥʽ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʧʽʜʛʦʪʦʚʮʽ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ ʪʘ ʪʝʟ ʜʦʧʦʚʽʜʝʡ. 

ʋ ʨʦʙʦʪʽ [15] ʙʫʣʦ ʚʠʤʽʨʷʥʦ ʚʽʜʥʦʩʥʫ ʩʮʠʥʪʠʣʷʮʽʡʥʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʇʉ ʟ 

ʢʦʤʧʣʝʢʩʘʤʠ Eu. ɺ ʨʦʙʦʪʘʭ [1, 2, 7] ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʬʦʨʤʠ ʩʮʠʥʪʠʣʷʮʽʡʥʠʭ 

ʢʨʠʚʠʭ ʜʣʷ ʇʉ ʧʨʠ ʦʧʨʦʤʽʥʝʥʥʽ ʯʘʩʪʠʥʢʘʤʠ ʨʽʟʥʠʭ ʚʠʜʽʚ. ɺ ʨʦʙʦʪʘʭ [1 - 14] 

ʘʚʪʦʨʦʤ ʙʫʣʠ ʚʠʤʽʨʷʥʽ ʩʚʽʪʣʦʚʠʡ ʚʠʭʽʜ ʽ n/ɔ-ʨʦʟʜʽʣʝʥʥʷ. ɺ ʨʦʙʦʪʘʭ [3 - 6, 8 - 

10, 12 - 14] ʘʚʪʦʨʦʤ ʙʫʣʘ ʚʠʤʽʨʷʥʘ ʤʽʢʨʦʪʚʝʨʜʽʩʪʴ ʟʨʘʟʢʽʚ. ɺʠʤʽʨʶʚʘʥʥʷ 

ʧʨʦʚʦʜʠʣʠʩʴ ʩʧʽʣʴʥʦ ʟ ʢʘʥʜʠʜʘʪʦʤ ʬʽʟ.-ʤʘʪ. ʥʘʫʢ ʃʝʙʝʜʻʚʠʤ ɺ.ʄ. 

ʋ ʨʦʙʦʪʘʭ [1, 2, 7, 11] ʩʧʝʢʪʨʠ ʧʦʛʣʠʥʘʥʥʷ ʪʘ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʜʣʷ 

ʢʦʤʧʣʝʢʩʽʚ ʻʚʨʦʧʽʶ ʪʘ ʧʝʨʚʠʥʥʠʭ ʜʦʙʘʚʦʢ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʜʦʢʪʦʨʦʤ ʬʽʟ.-ʤʘʪ. 

ʥʘʫʢ ɾʤʫʨʽʥʠʤ ʇ.ʄ. ʋ ʨʦʙʦʪʘʭ [1, 2, 7, 11] ɻʫʨʢʘʣʝʥʢʦʤ ʖ.ʆ. ʙʫʣʦ 

ʩʠʥʪʝʟʦʚʘʥʦ ʢʦʤʧʣʝʢʩ ʻʚʨʦʧʽʶ. ɺ ʨʦʙʦʪʘʭ [3 - 6, 8 - 10, 12 - 14] 

ʣʶʤʽʥʝʩʮʝʥʪʥʽ ʜʦʙʘʚʢʠ m-DMPPD, TBPPD ʽ TBPPO ʙʫʣʠ ʩʠʥʪʝʟʦʚʘʥʽ 

ɭʣʽʩʻʻʚʠʤ ɼ.ɸ. ɺ ʨʦʙʦʪʘʭ [5, 10] ʩʠʥʪʝʟ ʚʽʥʽʣʜʠʬʝʥʽʣʫ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʢʘʥʜʠʜʘʪʦʤ ʭʽʤ. ʥʘʫʢ ɹʝʜʨʠʢ ʆ.ɯ. ɺ ʨʦʙʦʪʘʭ [1 - 5, 7 - 14] ʧʦʣʽʤʝʨʠʟʘʮʽʷ 

ʟʨʘʟʢʽʚ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʢʘʥʜʠʜʘʪʦʤ ʭʽʤ. ʥʘʫʢ ʊʠʮʴʢʦʶ ɺ.ɼ.  ̔ʄʽʨʦʰʥʠʯʝʥʢʦ 

ʃ.ʆ. ɺ ʨʦʙʦʪʽ [6] ʧʦʣʽʤʝʨʠʟʘʮʽʷ ʟʨʘʟʢʽʚ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʄʽʨʦʰʥʠʯʝʥʢʦ ʃ.ʆ. ʽ 

ʉʚʠʜʣʦ ʆ.ɺ. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʚʠʩʥʦʚʢʠ 

ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʜʦʧʦʚʽʜʘʣʠʩʴ ʽ ʦʙʛʦʚʦʨʶʚʘʣʠʩʴ ʥʘ ʤʽʞʥʘʨʦʜʥʠʭ 

ʢʦʥʬʝʨʝʥʮʽ̫ ʭ: 

ʄʞ̔ʥʘʨʦʜʥʘ ʰʢʦʣʘ-ʩʝʤ̔ʥʘʨ ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ çʌʫʥʢʮʠʦʥʘʣʴʥʝr 

ʤʘʪʝʨʠʘʣ rʜʣʷ ʥʘʫʢʠ ʠ ʪʝʭʥʠʢʠè, ʍʘʨʢʚ̔, ʋʢʨʘʾʥʘ, 2012; 

ʄʽʞʥʘʨʦʜʥʘ ʢʦʥʬʝʨʝʥʮʽʷ Advanced scintillation materials, ʍʘʨʢʚ̔, 

ʋʢʨʘʥʾʘ, 2013; 

ʏʝʪʚʝʨʪʘ ʤʞ̔ʥʘʨʦʜʥʘ ʢʦʥʬʝʨʝʥʮʽ̫  çʀʥʞʝʥʝʨʠʷ ʩʮʠʥʪʠʣʣʷʮʠʦʥʥrʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʨʘʜʠʘʮʠʦʥʥr ʝ ʪʝʭʥʦʣʦʛʠʠè, ʀʉʄɸʈʊ, ʄʥ̔ʩɹʢ, ɹʣ̔ʦʨʫʩʴ, 2014; 

ʇʫʙʣʽʢʘʮʽʾ. ʇʦ ʤʘʪʝʨʽʘʣʘʤ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʦ 15 ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ, ʫ 

ʪʦʤʫ ʯʠʩʣʽ 6 ʩʪʘʪʝʡ ʚ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʚʽʪʯʠʟʥʷʥʠʭ ʽ ʟʘʨʫʙʽʞʥʠʭ ʧʝʨʽʦʜʠʯʥʠʭ 

ʚʠʜʘʥʥʷʭ, 4 ʧʘʪʝʥʪʠ ʋʢʨʘʾʥʠ, 4 ʪʝʟʠʩʠ ʜʦʧʦʚʽʜʝʡ ʥʘʫʢʦʚʠʭ ʢʦʥʬʝʨʝʥʮʽʡ, 1 

ʩʪʘʪʪʷ ʚ ʟʙʽʨʥʠʢʫ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ. 
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ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʚʩʪʫʧʫ, 5 

ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ ʪʘ ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʣʽʪʝʨʘʪʫʨʠ ʽ ʜʦʜʘʪʢʽʚ. 

ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʩʢʣʘʜʘʻ 164 ʩʪʦʨʽʥʢʠ ʜʨʫʢʦʚʘʥʦʛʦ ʪʝʢʩʪʫ. ɼʠʩʝʨʪʘʮʽʷ 

ʤʽʩʪʠʪʴ 12 ʪʘʙʣʠʮʴ, 93 ʨʠʩʫʥʢʘ. ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʣʽʪʝʨʘʪʫʨʠ 

ʤʽʩʪʠʪʴ 132 ʥʘʡʤʝʥʫʚʘʥʥ.̫ 

 

ʆʉʅʆɺʅʀʁ ɿʄɯʉʊ ʈʆɹʆʊʀ 

ʋ ʚʩʪʫʧʽ ʦʙˇʨʫʥʪʦʚʘʥʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʨʦʙʦʪʠ, ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʤʝʪʫ 

ʪʘ ʟʘʜʘʯʽ ʨʦʙʦʪʠ, ʦʧʠʩʘʥʦ ʦʙôʻʢʪ ʪʘ ʧʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠʟʥʘʯʝʥʦ ʥʘʫʢʦʚʫ 

ʥʦʚʠʟʥʫ ʪʘ ʧʨʘʢʪʠʯʥʫ ʟʥʘʯʠʤʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʋ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʧʨʠʩʚʷʯʝʥʠʭ 

ʦʨʛʘʥʽʯʥʠʤ ʩʮʠʥʪʠʣʷʪʦʨʘʤ, ʷʢʽ ʤʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʜʦ n/ɔ-ʨʦʟʜʽʣʝʥʥʷ. ɺʠʚʯʝʥʦ 

ʧʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʢ̔ʠ ʨʽʟʥʠʭ ʚʠʜʽʚ ʦʨʛʘʥʠʯʥʠʭ ʩʮʠʥʪʠʣʷʪʦʨʽʚ: ʦʨʛʘʥʽʯʥʠʭ 

ʤʦʥʦʢʨʠʩʪʘʣʽʚ (ʆʄ), ʨʽʜʢʠʭ (ʈʉ) ʽ ʧʣʘʩʪʤʘʩʦʚʠʭ ʩʮʠʥʪʠʣʷʪʦʨʽʚ (ʇʉ). 

ɺʠʚʯʝʥʦ ʤʝʭʘʥʠʟʤʠ ʟʙʠʨʘʥʥʷ ʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʝʥʝʨʛʽʾ 

ʪʨʠʧʣʝʪʥʠʭ ʟʙʫʜʞʝʥʠʭ ʩʪʘʥʽʚ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʚʽʜʤʽʥʥʦʩʪʽ 

ʬʦʨʤʠ ʩʮʠʥʪʠʣʷʮʽʡʥʦʛʦ ʽʤʧʫʣʴʩʫ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʨʠʨʦʜʠ ʯʘʩʪʠʥʢʠ. ʊʘʢʦʞ 

ʥʘʚʝʜʝʥʦ ʣʶʤʽʥʝʩʮʝʥʪʥʽ, ʩʮʠʥʪʠʣʷʮʽʡʥʽ ʪʘ ʤʝʭʘʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʇʉ, ʚ 

ʷʢʠʭ ʨʝʘʣʽʟʦʚʘʥʦ ʨʦʟʜʽʣʝʥʥʷ ʯʘʩʪʠʥʦʢ ʟʘ ʬʦʨʤʦʶ ʽʤʧʫʣʴʩʫ. 

ʃʽʪʝʨʘʪʫʨʥʠʡ ʦʛʣʷʜ ʟʘʚʝʨʰʫʻʪʴʩʷ ʚʠʩʥʦʚʢʘʤʠ, ʚ ʷʢʠʭ ʦʙʛʨʫʥʪʦʚʫʻʪʴʩʷ 

ʤʝʪʘ ʪʘ ʟʘʜʘʯʽ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. 

ʋ ʜʨʫʛʦʤʫ ʨʦʟʜʽʣʽ ʦʧʠʩʘʥʦ ʩʢʣʘʜʠ ʇʉ ʜʣʷ n/ɔ-ʨʦʟʜʽʣʝʥʥʷ ʪʘ ʤʝʪʦʜʠʢʠ ʾʭ 

ʦʪʨʠʤʘʥʥʷ. ʊʘʢʦʞ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʽ ʤʝʪʦʜʠ ʚʠʤʽʨʶʚʘʥʥʷ ʯʘʩʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʩʮʠʥʪʠʣʷʮʽʡʥʦʛʦ ʽʤʧʫʣʴʩʫ, ʧʘʨʘʤʝʪʨʘ n/ɔ-ʨʦʟʜʽʣʝʥʥʷ, ʪʝʭʥʽʯʥʦʛʦ ʩʚʽʪʣʦʚʦʛʦ 

ʚʠʭʦʜʫ, ʽ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʟʨʘʟʢʽʚ ʇʉ ʜʣʷ n/ɔ-ʨʦʟʜʽʣʝʥʥʷ, ʘ ʪʘʢʦʞ ʚʠʤʽʨʶʚʘʣʴʥʽ 

ʫʩʪʘʥʦʚʢʠ. 

ʊʨʝʪʽʡ ʨʦʟʜʽʣ ʧʨʠʩʚʷʯʝʥʠʡ ʩʪʚʦʨʝʥʥʶ ʧʦʣʽʩʪʠʨʦʣʴʥʦʛʦ ʧʣʘʩʪʤʘʩʦʚʦʛʦ 

ʩʮʠʥʪʠʣʷʪʦʨʫ ʟ ʢʦʤʧʣʝʢʩʦʤ ʻʚʨʦʧʽʶ, ʟʜʘʪʥʦʛʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʪʚʦʨʶʚʘʪʠ 

ʚ ʩʚʽʪʣʦ ʷʢ ʩʠʥʛʣʝʪʥʽ, ʪʘʢ ʽ ʪʨʠʧʣʝʪʥʽ ʟʙʫʜʞʝʥʽ ʩʪʘʥʠ. 

ʇʣʘʩʪʤʘʩʦʚʠʡ ʩʮʠʥʪʠʣʷʪʦʨ ʟ ʢʦʤʧʣʝʢʩʦʤ 

ʻʚʨʦʧʽʶ ʜʣʷ ʨʦʟʜʽʣʝʥʥʷ ʥʝʡʪʨʦʥʽʚ ʽ ɔ-ʢʚʘʥʪʽʚ ʟʘ 

ʬʦʨʤʦʶ ʽʤʧʫʣʴʩʫ (n/ɔ-ʨʦʟʜʽʣʝʥʥʷ) ʤʘʻ 

ʩʠʥʛʣʝʪʥʠʡ ʽ ʪʨʠʧʣʝʪʥʽʡ ʘʢʪʠʚʘʮʽʡʥʽ ʮʝʥʪʨʠ ʟ 

ʨʽʟʥʠʤ ʯʘʩʦʤ ʩʚʽʪʽʥʥʷ. ʇʝʨʰʠʡ ʧʝʨʝʪʚʦʨʶʻ ʚ 

ʩʚʽʪʣʦ ʩʠʥʛʣʝʪʥʽ ʟʙʫʜʞʝʥʽ ʩʪʘʥʠ ʧʦʣʽʤʝʨʥʦʾ 

ʦʩʥʦʚʠ ʽ ʫʪʚʦʨʶʻ ʰʚʠʜʢʫ ʢʦʤʧʦʥʝʥʪʫ 

ʩʮʠʥʪʠʣʷʮʽʡʥʦʛʦ ʽʤʧʫʣʴʩʫ, ʘ ʜʨʫʛʠʡ - ʧʝʨʝʚʘʞʥʦ 

ʡʦʛʦ ʪʨʠʧʣʝʪʥʽ ʟʙʫʜʞʝʥʽ ʩʪʘʥʠ, ʽ ʫʪʚʦʨʶʻ 

ʧʦʚʽʣʴʥʫ ʢʦʤʧʦʥʝʥʪʫ ʽʤʧʫʣʴʩʫ. 

ɺ ʷʢʦʩʪʽ ʘʢʪʠʚʘʪʦʨʘ ʪʨʠʧʣʝʪʥʠʭ ʟʙʫʜʞʝʥʴ 

ʚʠʢʦʨʠʩʪʦʚʫʪ̒ʴʩʷ ʜʠʙʝʥʟʦʾʣʤʝʪʘʥ-1,10-ʬʝʥʘʥʪʨʦʣʽʥ ʻʚʨʦʧʽʶ 

(Eu[DBM]3Phen),ʩʪʨʫʢʪʫʨʥʘ ʬʦʨʤʫʣʘ ʷʢʦʛʦ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ.1. 

ʄʝʭʘʥʽʟʤ ʧʝʨʝʥʦʩʫ ʝʥʝʨʛʽʾ ʟʙʫʜʞʝʥʥʷ ʟ ʧʦʣʽʤʝʨʥʦʾ ʤʘʪʨʠʮʽ ʥʘ ʽʦʥ Eu3+ 

ʘʢʪʠʚʘʪʦʨʘ Eu[DBM]3Phen ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. ɽʥʝʨʛʽʷ 

ʪʨʠʧʣʝʪʥʦʛʦ ʟʙʫʜʞʝʥʥʷ ʧʦʣʽʤʝʨʥʦʾ ʦʩʥʦʚʠ ʇʉ ʩʧʦʯʘʪʢʫ ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ 

 
ʈʠʩ.1. ʉʪʨʫʢʪʫʨʥʘ ʬʦʨʤʫʣʘ 

Eu[DBM]3Phen, ʜʝ R1 ʽ R2 

ï ʙʝʥʟʦʣʴʥʽ ʢʽʣʴʮʷ. 
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ʣʽʛʘʥʜʥʝ ʦʪʦʯʝʥʥʷ ʢʦʤʧʣʝʢʩʫ, ʘ ʧʦʪʽʤ ʥʘ ʡʦʛʦ ʢʦʦʨʜʠʥʘʮʽʡʥʠʡ ʽʦʥ Eu3+, ʷʢʠʡ 

ʣʶʤʽʥʝʩʮʽʶʻ ʥʘ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 612 ʥʤ ʟ ʯʘʩʦʤ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 370 ʤʢʩ. 

ʉʠʥʛʣʝʪʥʘ ʝʥʝʨʛʽʷ, ʷʢ ʽ ʪʨʠʧʣʝʪʥʘ, ʪʘʢʦʞ ʧʝʨʝʥʦʩʠʪʴʩʷ ʥʘ ʢʦʤʧʣʝʢʩ, ʘʣʝ ʾʾ 

ʚʥʝʩʦʢ ʚ ʣʶʤʽʥʝʩʮʝʥʮʽʶ ʟʤʝʥʰʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʢʦʥʢʫʨʫʶʯʦʛʦ ʧʨʦʮʝʩʫ 

ʧʝʨʝʥʦʩʫ ʩʠʥʛʣʝʪʥʦʾ ʝʥʝʨʛʽʾ ʥʘ ʩʠʥʛʣʝʪʥʠʡ ʘʢʪʠʚʘʮʽʡʥʠʡ ʮʝʥʪʨ. ʂʦʤʧʣʝʢʩ 

Eu[DBM]3Phen ʤʘʻ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʇɽɿ ʪʨʠʧʣʝʪʥʠʭ ʩʪʘʥʽʚ ʽ ʚʝʣʠʢʠʡ ʯʘʩ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ (370 ʤʢʩ), ʱʦ ʨʦʙʠʪʴ ʡʦʛʦ ʧʨʠʜʘʪʥʠʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʧʦʚʽʣʴʥʦʾ ʢʦʤʧʦʥʝʥʪʠ ʩʮʠʥʪʠʣʷʮʽʡʥʦʛʦ ʽʤʧʫʣʴʩʫ ʚ ʥʦʚʦʤʫ ʇʉ ʜʣʷ n/ɔ-

ʨʦʟʜʽʣʝʥʥʷ ʟʘ ʬʦʨʤʦʶ ʽʤʧʫʣʴʩʫ. ɺ ʦʨʛʘʥʽʯʥʠʭ ʤʦʣʝʢʫʣʘʭ ʟʘʟʚʠʯʘʡ 

ʥʝʤʦʞʣʠʚʘ ʚʠʧʨʦʤʽʥʶʚʘʣʴʥʘ ʨʝʣʘʢʩʘʮʽʷ ʪʨʠʧʣʝʪʥʠʭ ʟʙʫʜʞʝʥʠʭ ʩʪʘʥʽʚ ʚ ʩʠʣʫ 

ʟʘʙʦʨʦʥʠ ʧʦ ʩʧʽʥʫ. ɸʣʝ ʽʦʥ ʻʚʨʦʧʽʶ ʤʘʻ ʩʠʣʴʥʫ ʩʧʽʥ-ʦʨʙʽʪʘʣʴʥʫ ʚʟʘʻʤʦʜʽʶ, ʚ 

ʥʘʩʣʽʜʦʢ ʯʦʛʦ ʮʷ ʟʘʙʦʨʦʥʘ ʟʥʽʤʘʻʪʴʩʷ ʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʨʠʧʣʝʪʥʠʭ ʩʪʘʥʽʚ ʫ 

ʩʚʽʪʣʦ ʩʪʘʻ ʤʦʞʣʠʚʠʤ. 
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ʈʠʩ.2. ʉʧʝʢʪʨ ʟʙʫʜʞʝʥʥʷ 

ʧʦʣʽʩʪʠʨʦʣʴʥʦʾ ʧʣʽʚʢʠ ʟ 2 ʤʘʩ.% 

ʢʦʤʧʣʝʢʩʫ Eu[DBM]3Phen (ʩʫʮʽʣʴʥʘ) 

ʪʘ ʩʧʝʢʪʨ ʣʶʤʽʥʝʩʮʝʥʮʽʾ 

ʧʦʣʽʩʪʠʨʦʣʴʥʦʾ ʧʣʽʚʢʠ ʟ 2 ʤʘʩ.% ʨ-ʊʈ 

(ʧʫʥʢʪʠʨ). 

 

ɺʚʝʜʝʥʥʷ ʜʦ ʩʢʣʘʜʫ ʇʉ ʢʦʤʧʣʝʢʩʫ Eu[DBM]3Phen ʜʦʟʚʦʣʷʻ 

ʚʠʧʨʦʤʽʥʶʚʘʪʠ ʪʨʠʧʣʝʪʥʽ ʟʙʫʜʞʝʥʽ ʩʪʘʥʠ, ʘʣʝ ʥʝ ʨʦʙʠʪʴ ʇʉ ʧʨʠʜʘʪʥʠʤ ʜʦ 

n/ɔ-ʨʦʟʜʽʣʝʥʥʷ, ʪʦʤʫ ʱʦ ʷʢ ʩʠʥʛʣʝʪʥ,̔ ʪʘʢ ʽ ʪʨʠʧʣʝʪʥʽ ʟʙʫʜʞʝʥʽ ʩʪʘʥʠ ʙʫʜʫʪʴ 

ʚʠʧʨʦʤʽʥʶʚʘʪʠʩʷ ʟ ʦʜʥʘʢʦʚʠʤ ʯʘʩʦʤ ʩʚʽʪʽʥʥʷ. ʊʦʤʫ ʜʦ ʩʢʣʘʜʫ ʇʉ ʧʦʪʨʽʙʥʦ 

ʚʚʦʜʠʪʠ ʪʘʢʦʞ ʘʢʪʠʚʘʪʦʨ, ʷʢʠʡ ʙʠ ʧʝʨʝʪʚʦʨʶʚʘʚ ʫ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʪʽʣʴʢʠ 

ʝʥʝʨʛʽʶ ʩʠʥʛʣʝʪʥʠʭ ʟʙʫʜʞʝʥʠʭ ʩʪʘʥʽʚ ʪʘ ʬʦʨʤʫʚʘʚ ʰʚʠʜʢʫ ʢʦʤʧʦʥʝʥʪʫ 

ʽʤʧʫʣʴʩʫ. ʅʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ ʟʜʘʚʘʣʦʩʷ ʦʯʝʚʠʜʥʠʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʩʢʣʘʜʽ 

ʥʦʚʦʛʦ ʇʉ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʠʥʛʣʝʪʥʦʾ ʝʥʝʨʛʽʾ ʽ ʬʦʨʤʫʚʘʥʥʷ ʰʚʠʜʢʦʾ 

ʢʦʤʧʦʥʝʥʪʠ ʪʽ ʞ ʘʢʪʠʚʘʪʦʨʠ, ʷʢʽ ʪʨʘʜʠʮʽʡʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʩʢʣʘʜʽ 

ʟʚʠʯʘʡʥʠʭ ʢʦʤʝʨʮʽʡʥʠʭ ʇʉ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʆʜʥʘʢ, ʮʝ ʧʨʠʧʫʱʝʥʥʷ 

ʚʠʷʚʠʣʦʩʷ ʥʝʚʽʨʥʠʤ. ɹʫʣʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ 

ʩʮʠʥʪʠʣʷʮʽʡʥʦʤʫ ʚʽʜʛʫʢʫ ʇʉ ʥʘ ʦʩʥʦʚʽ ʧʦʣʽʩʪʠʨʦʣʫ, ʷʢʠʡ ʤʽʩʪʠʪʴ 2 ʤʘʩ.% 

ʧʘʨʘʪʝʨʬʝʥʽʣʫ (ʨ-ʊʈ) ʽ 2 ʤʘʩ.% Eu[DBM]3Phen, ʰʚʠʜʢʘ ʢʦʤʧʦʥʝʥʪʘ ʽʤʧʫʣʴʩʫ, 

ʦʙʫʤʦʚʣʝʥʘ ʬʣʫʦʨʝʩʮʝʥʮʽʻʶ ʨ-ʊʈ, ʚʽʜʩʫʪʥʷ. ʇʨʠ ʬʦʪʦʟʙʫʜʞʝʥʥʽ ʮʴʦʛʦ ʇʉ ʥʘ 

ʜʦʚʞʠʥʽ ʭʚʠʣʽ 265 ʥʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʤʘʢʩʠʤʫʤʫ ʧʦʛʣʠʥʘʥʥʷ ʧʦʣʽʩʪʠʨʦʣʫ, 

ʣʶʤʽʥʝʩʮʝʥʮʽʷ ʨ-ʊʈ ʪʘʢʦʞ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʧʨʠʩʫʪʥʽʩʪʴ 

ʢʦʤʧʣʝʢʩʫ Eu[DBM]3Phen ʚ ʢʽʣʴʢʦʩʪʽ 2 ʤʘʩ.% ʫ ʪʚʝʨʜʦʤʫ ʨʦʟʯʠʥʽ 

ʧʦʣʽʩʪʠʨʦʣʫ ʧʦʚʥʽʩʪʶ ʛʘʩʠʪʴ ʣʶʤʽʥʝʩʮʝʥʮʽʶ ʨ-ʊʈ. ɼʣʷ ʫʪʦʯʥʝʥʥʷ ʧʨʠʯʠʥʠ 

ʛʘʩʽʥʥʷ ʙʫʣʠ ʚʠʤʽʨʷʥʽ ʩʧʝʢʪʨʠ ʣʶʤʽʥʝʩʮʝʥʮʽʾ ʪʘ ʟʙʫʜʞʝʥʥʷ ʧʦʣʽʩʪʠʨʦʣʴʥʠʭ 

ʧʣʽʚʦʢ, ʦʜʥʘ ʟ ʷʢʠʭ ʤʽʩʪʠʣʘ 2 ʤʘʩ.% ʨ-ʊʈ, ʘ ʜʨʫʛʘ ï 2 ʤʘʩ.% Eu[DBM]3Phen 

(ʈʠʩ.2). ɼʦʚʞʠʥʘ ʭʚʠʣʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʜʣʷ ʇʉ ʟ Eu[DBM]3Phen ʙʫʣʘ 612 ʥʤ. 

ɿʽʩʪʘʚʣʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʥʘ ʨʠʩ.2 ʩʧʝʢʪʨʽʚ ʚʠʷʚʣʷʻ ʾʭ ʧʦʚʥʝ ʧʝʨʝʢʨʠʪʪʷ, ʱʦ 
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ʧʦʷʩʥʶʻ ʧʨʠʯʠʥʫ ʛʘʩʽʥʥʷ ʽ ʧʽʜʪʚʝʨʜʞʫʻ ʥʝʧʨʠʜʘʪʥʽʩʪʴ ʪʨʘʜʠʮʽʡʥʠʭ 

ʣʶʤʽʥʦʬʦʨʽʚ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʷʢʦʩʪʽ ʘʢʪʠʚʘʪʦʨʽʚ ʩʧʽʣʴʥʦ ʟ ʢʦʤʧʣʝʢʩʦʤ 

Eu[DBM]3Phen ʯʝʨʝʟ ʥʝʚʝʣʠʢʠʡ ʟʜʚʠʛ ʉʪʦʢʩʘ, ʚʣʘʩʪʠʚʠʡ ʟʚʠʯʘʡʥʠʤ 

ʘʢʪʠʚʘʪʦʨʘʤ. 

ʇʦʰʫʢ ʣʶʤʽʥʝʩʮʝʥʪʥʦʾ ʜʦʙʘʚʢʠ ʟ ʧʦʛʣʠʥʘʥʥʷʤ, ʱʦ ʟʙʽʛʘʻʪʴʩʷ ʟ 

ʣʶʤʽʥʝʩʮʝʥʮʽʻʶ ʧʦʣʽʩʪʠʨʦʣʫ ʽ ʟ ʙʽʣʴʰ ʜʦʚʛʦʭʚʠʣʴʦʚʠʤ ʩʧʝʢʪʨʦʤ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʱʦ ʣʝʞʠʪʴ ʧʦʟʘ ʟʦʥʦʶ ʧʦʛʣʠʥʘʥʥʷ ʢʦʤʧʣʝʢʩʫ 

Eu[DBM]3Phen ʧʦʢʘʟʘʚ, ʱʦ ʚʢʘʟʘʥʠʤ ʚʠʤʦʛʘʤ ʚʽʜʧʦʚʽʜʘʻ 1,4-ʜʠʤʝʪʠʣ-9,10- 

ʜʠʬʝʥʽʣʘʥʪʨʘʮʝʥ (DMDPA). 

ʉʪʨʫʢʪʫʨʥʘ ʬʦʨʤʫʣʘ DMDPA ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ.3. 

ʅʘ ʨʠʩ.4 ʥʘʚʝʜʝʥʦ ʩʧʝʢʪʨʠ ʟʙʫʜʞʝʥʥʷ (ʣʽʚʘ ʢʨʠʚʘ) ʽ 

ʣʶʤʽʥʝʩʮʝʥʮʽʾ (ʧʨʘʚʘ ʢʨʠʚʘ) ʧʦʣʽʩʪʠʨʦʣʴʥʦʾ ʧʣʽʚʢʠ, ʱʦ 

ʤʽʩʪʠʪʴ 1,5 ʤʘʩ.% DMDPA. ʉʧʝʢʪʨ ʣʶʤʽʥʝʩʮʝʥʮʽʾ 

ʟʙʫʜʞʫʚʘʣʠ ʥʘ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 265 ʥʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʤʘʢʩʠʤʫʤʫ ʧʦʛʣʠʥʘʥʥʷ ʧʦʣʽʩʪʠʨʦʣʫ. ʉʧʝʢʪʨ ʟʙʫʜʞʝʥʥʷ 

ʨʝʻʩʪʨʫʚʘʣʠ ʥʘ ʜʦʚʞʠʥʽ ʭʚʠʣʽ 461 ʥʤ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʤʘʢʩʠʤʫʤʫ ʣʶʤʽʥʝʩʮʝʥʮʽʾ DMDPA. ɿ ʟʽʩʪʘʚʣʝʥʥʷ ʨʠʩ.2 ʽ 

ʨʠʩ.4 ʚʠʜʥʦ, ʱʦ ʣʶʤʽʥʝʩʮʝʥʮʽʷ DMDPA ʣʝʞʠʪʴ ʧʦʟʘ 

ʩʤʫʛʦʶ ʧʦʛʣʠʥʘʥʥʷ Eu[DBM]3Phen ʽ ʥʝ ʚʽʜʯʫʚʘʻ ʛʘʩʽʥʥʷ 

ʚ ʧʨʠʩʫʪʥʦʩʪʽ ʦʩʪʘʥʥʴʦʛʦ. ʊʦʙʪʦ, DMDPA ʻ ʧʨʠʜʘʪʥʠʤ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʷʢʦʩʪʽ ʘʢʪʠʚʘʪʦʨʘ ʩʠʥʛʣʝʪʥʠʭ ʟʙʫʜʞʝʥʴ ʫ ʧʨʠʩʫʪʥʦʩʪʽ Eu[DBM]3Phen ʚ ʩʢʣʘʜʽ 

ʇʉ ʜʣʷ n/ɔ-ʨʦʟʜʽʣʝʥʥʷ ʟʘ ʬʦʨʤʦʶ ʽʤʧʫʣʴʩʫ. 
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ʈʠʩ.4. ʉʧʝʢʪʨʠ ʟʙʫʜʞʝʥʥʷ (ʧʫʥʢʪʠʨ) ʽ 

ʣʶʤʽʥʝʩʮʝʥʮʽʾ (ʩʫʮʽʣʴʥʘ) 

ʧʦʣʽʩʪʠʨʦʣʴʥʦʾ ʧʣʽʚʢʠ, ʱʦ ʤʽʩʪʠʪʴ 

1,5 ʤʘʩ.% DMDPA. 

 ʈʠʩ.5. ʋʩʝʨʝʜʥʝʥʽ ʽ ʥʦʨʤʦʚʘʥʽ 

ʦʩʮʠʣʦʛʨʘʤʠ ʽʤʧʫʣʴʩʽʚ ʥʦʚʦʛʦ ʇʉ ʚʽʜ Ŭ-

ʯʘʩʪʠʥʦʢ (ʚʝʨʭʥʷ ʢʨʠʚʘ) ʽ ʚʽʜ ʝʣʝʢʪʨʦʥʽʚ 

(ʥʠʞʥʷ ʢʨʠʚʘ). 

 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʧʦʢʘʟʘʪʠ ʟʘʣʝʞʥʽʩʪʴ ʬʦʨʤʠ ʩʮʠʥʪʠʣʷʮʽʡʥʦʛʦ ʽʤʧʫʣʴʩʫ ʚʽʜ 

ʚʠʜʫ ʽʦʥʽʟʫʶʯʠʭ ʯʘʩʪʦʢ ʪʘ ʟô̫ ʩʫʚʘʪʠ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʯʘʩʦʚʠʭ ʚʦʨʽʪ ʧʨʠ 

ʚʠʤʽʨʶʚʘʥʥʷʭ n/ɔ-ʨʦʟʜʽʣʝʥʥʷ, ʙʫʣʠ ʟʥʷʪʽ ʫʩʝʨʝʜʥʝʥʽ ʥʦʨʤʦʚʘʥʽ ʦʩʮʠʣʦʛʨʘʤʠ 

ʩʮʠʥʪʠʣʷʮʽʡʥʠʭ ʽʤʧʫʣʴʩʽʚ ʧʨʠ ʦʧʨʦʤʽʥʶʚʘʥʥʽ ʝʣʝʢʪʨʦʥʘʤʠ ʟ ʝʥʝʨʛʽʻʶ 

0,975 ʄʝɺ ʚʽʜ ʜʞʝʨʝʣʘ 207Bi, ʪʘ Ŭ-ʯʘʩʪʠʥʢʘʤʠ ʟ ʝʥʝʨʛʽʻʶ 5,4 ʄʝɺ ʚʽʜ ʜʞʝʨʝʣʘ 
239Pu. ʅʘ ʨʠʩ.5 ʟʦʙʨʘʞʝʥʽ ʜʘʥʽ ʦʩʮʠʣʦʛʨʘʤʠ ʪʘ ʚʽʜʤʽʯʝʥʽ ʯʘʩʦʚʽ ʚʦʨʦʪʘ ʜʣʷ 

ʰʚʠʜʢʦʾ ʪʘ ʧʦʚʽʣʴʥʦʾ ʢʦʤʧʦʥʝʥʪʠ. 

 

ʈʠʩ.3. ʉʪʨʫʢʪʫʨʥʘ 

ʬʦʨʤʫʣʘ DMDPA. 
 

CH3

CH3
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ʇʽʩʣʷ ʟôʷʩʫʚʘʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʯʘʩʦʚʠʭ ʚʦʨʽʪ, ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʚʠʤʽʨʶʚʘʥʥʷ n/ɔ-ʨʦʟʜʽʣʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʶʚʘʥʴ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ.6, 

ʜʝ ʢʦʞʥʘ ʟʘʨʝʻʩʪʨʦʚʘʥʘ ʯʘʩʪʠʥʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʦʯʢʦʶ ʥʘ ʰʢʘʣʽ. ɿ ʨʠʩ.6 

ʚʠʜʥʦ, ʱʦ ʛʨʫʧʠ ʥʝʡʪʨʦʥʽʚ ʽ ɔ-ʢʚʘʥʪʽʚ ʚʽʜ ʧʣʫʪʦʥʽʡ-ʙʝʨʠʣʽʻʚʦʛʦ ʜʞʝʨʝʣʘ Pu-

239-Be ʯʽʪʢʦ ʧʦʜʽʣʷʶʪʴʩʷ. ɿʥʘʯʝʥʥʷ Qslow/Qfast ʨʦʟʪʘʰʦʚʫʶʪʴʩʷ ʜʚʦʤʘ 

ʛʨʫʧʘʤʠ ʟ ʮʝʥʪʨʘʤʠ ʪʷʞʽʥʥʷ ʧʨʠ R ~ 1,0 ʽ ~ 0,8, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʝʡʪʨʦʥʘʤ ʽ 

ɔ-ʢʚʘʥʪʘʤ. ʇʨʠ ʟʥʘʯʝʥʥʽ R = Qslow/Qfast > 0,81 ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʝʡʪʨʦʥʠ, ʘ ʧʨʠ 

Qslow/Qfast < 0,81 - ɔ-ʢʚʘʥʪʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʷʢʱʦ ʧʦʙʫʜʫʚʘʪʠ ʨʦʟʧʦʜʽʣ 

ʚʝʣʠʯʠʥʠ Qslow/Qfast, ʪʦ ʟ ʥʴʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʤʦʞʥʘ 

ʦʪʨʠʤʘʪʠ ʢʽʣʴʢʽʩʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʚʟʘʻʤʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʽ ʧʝʨʝʢʨʠʪʪʷ 

ʤʥʦʞʠʥ Qslow/Qfast, ʚʽʜʧʦʚʽʜʥʠʭ ʥʝʡʪʨʦʥʘʤ ʽ ɔ-ʢʚʘʥʪʘʤ (ʨʠʩ.7). 
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ʈʠʩ.6. ɿʘʣʝʞʥʽʩʪʴ ʚʽʜʥʦʰʝʥʥʷ R = 

Qslow/Qfast ʚʽʜ Qfast ʜʣʷ ʟʨʘʟʢʘ ʇʉ ʟ 

3,0% Eu[DBM]3Phen ʽ 1,0% DMDPA 

 

ʈʠʩ.7. ʈʦʟʧʦʜʽʣ ʚʝʣʠʯʠʥʠ Qslow/Qfast ʜʣʷ 

ʧʦʜʽʡ ʟ E > 350 ʢʝɺʝʝ. ʊʦʯʢʠ - 

ʝʢʩʧʝʨʠʤʝʥʪ, ʣʽʥʽʷ ï ʘʧʨʦʢʩʠʤʘʮʽʷ 

ʬʫʥʢʮʽʻʶ ɻʘʫʩʘ. 

 

ʈʦʟʧʦʜʽʣ ʚʝʣʠʯʠʥ Qslow/Qfast (ʯʘʩʪʦʪʘ ʧʦʷʚʠ) ʜʣʷ ʚʩʴʦʛʦ ʤʘʩʠʚʫ ʜʘʥʠʭ, 

ʪʦʙʪʦ ʜʣʷ ʚʩʽʭ ʟʥʘʯʝʥʴ Qfast, ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ.7. ɸʧʨʦʢʩʠʤʘʮʽʷ ʮʴʦʛʦ 

ʨʦʟʧʦʜʽʣʫ ʜʚʦʤʘ ʬʫʥʢʮʽʷʤʠ ɻʘʫʩʘ ʜʘʻ ʧʦʣʦʞʝʥʥʷ ʮʝʥʪʨʽʚ ʬʫʥʢʮʽʡ ɻʘʫʩʘ ʭʩ1 ʽ 

ʭʩ2, ʘ ʪʘʢʦʞ ʰʠʨʠʥʠ ʬʫʥʢʮʽʡ ɻʘʫʩʘ ʥʘ ʧʦʣʦʚʠʥʽ ʚʠʩʦʪʠ FWHM1 ʽ FWHM2, 

ʚʽʜʧʦʚʽʜʥʦ. ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʜʘʥʠʭ ʙʫʣʦ ʚʠʨʘʭʫʚʘʥʦ ʧʘʨʘʤʝʪʨ n/ɔ-ʨʦʟʜʽʣʝʥʥʷ 

(FOM) ʧʦ ʬʦʨʤʫʣʽ  

                               Ὂὕὓ                                          (1) 

FOM = 1,37 ʜʣʷ ʜʽʘʧʘʟʦʥʫ ʝʥʝʨʛʽʡ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʯʘʩʪʠʥʦʢ (ʚʽʜ 350 ʢʝɺ ʟʘ 

ʝʣʝʢʪʨʦʥʥʦʶ ʰʢʘʣʦʶ). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʦʙʣʝʥʦ ʇʉ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʜʣʷ ʧʦʜʽʣʫ ʥʝʡʪʨʦʥʽʚ ʽ ɔ-

ʢʚʘʥʪʽʚ ʟʘ ʬʦʨʤʦʶ ʽʤʧʫʣʴʩʫ ʟ ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʧʝʨʝʪʚʦʨʝʥʥʷʤ ʝʥʝʨʛʽʾ 

ʪʨʠʧʣʝʪʥʠʭ ʟʙʫʜʞʝʥʴ. ʇʨʠ ʚʤʽʩʪʽ 3,0 ʤʘʩ.% Eu[DBM]3Phen, 1,0 ʤʘʩ.% 

DMDPA ʇʉ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʪʠʩʪʠʯʥʦ ʥʘʜʽʡʥʝ ʨʦʟʜʽʣʝʥʥʷ ʥʝʡʪʨʦʥʽʚ ʽ ɔ-ʢʚʘʥʪʽʚ 

ʟʘ ʬʦʨʤʦʶ ʽʤʧʫʣʴʩʫ ʟʽ ʟʥʘʯʝʥʥʷʤ FOM = 1,37 ʜʣʷ ʯʘʩʪʦʢ ʟ ʝʥʝʨʛʽʻʶ 

Ee>350 ʢʝɺ, ʚʽʜʧʦʚʽʜʥʦ. 

ʏʝʪʚʝʨʪʠʡ ʨʦʟʜʽʣ ʧʨʠʩʚʷʯʝʥʠʡ ʦʪʨʠʤʘʥʥʶ ʇʉ ʜʣʷ n/ɔ-ʨʦʟʜʽʣʝʥʥʷ ʟ 

ʤʝʭʘʥʽʟʤʦʤ ʪʨʠʧʣʝʪ-ʪʨʠʧʣʝʪʥʦʾ ʘʥʽʛʽʣʷʮʽʾ, ʪʘ ʚʠʚʯʝʥʥʶ ʾʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 
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ɼʣʷ ʚʠʚʯʝʥʥʷ ʷʢʦʩʪʝʡ ʇʉ ʟ ʤʝʭʘʥʽʟʤʦʤ ʪʨʠʧʣʝʪ-ʪʨʠʧʣʝʪʥʦʾ ʘʥʽʛʽʣʷʮʽʾ 

ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʟʨʘʟʢʠ ʟ ʚʝʣʠʢʦʶ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʨʽʟʥʠʭ ʘʢʪʠʚʘʪʦʨʽʚ. ɺ ʷʢʦʩʪʽ 

ʘʢʪʠʚʘʪʦʨʽʚ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʠʬʝʥʽʣ (BP) ʽ 2,5-ʜʠʬʝʥʽʣʦʢʩʘʟʦʣ (PPO). ɼʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʥʘʡʢʨʘʱʦʛʦ ʧʘʨʘʤʝʪʨʘ 

n/ɔ-ʨʦʟʜʽʣʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʚʝʩʪʠ ʚ 

ʤʘʪʨʠʮʶ ʇʉ ʷʢ ʤʦʞʥʘ ʙʽʣʴʰʫ 

ʢʽʣʴʢʽʩʪʴ ʩʮʠʥʪʠʣʷʮʽʡʥʦʾ ʜʦʙʘʚʢʠ, 

ʱʦʙ ʟʨʦʙʠʪʠ ʫʤʦʚʠ ʜʣʷ 

ʧʦʜʦʚʞʝʥʥʷ ʞʠʪʪʷ ʪʨʠʧʣʝʪʥʠʭ 

ʟʙʫʜʞʝʥʠʭ ʩʪʘʥʽʚ ʫ ʇʉ. ɼʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ 

ʧʦʪʨʽʙʥʦ ʙʫʣʦ ʚ ʷʢʦʩʪʽ ʘʢʪʠʚʘʪʦʨʘ 

ʧʽʜʽʙʨʘʪʠ ʨʝʯʦʚʠʥʫ, ʷʢʘ ʤʘʣʘ ʙ 

ʚʠʩʦʢʫ ʨʦʟʯʠʥʥʽʩʪʴ ʫ ʧʦʣʽʩʪʠʨʦʣʽ ʽ, 

ʚ ʪʦʡ ʞʝ ʯʘʩ, ʥʘʜʘʚʘʣʘ ʤʽʥʽʤʘʣʴʥʠʡ 

ʚʧʣʠʚ ʥʘ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʧʦʣʽʤʝʨʥʦʾ ʤʘʪʨʠʮʽ. ʊʦʤʫ ʙʫʣʠ 

ʚʠʛʦʪʦʚʣʝʥʽ ʟʨʘʟʢʠ ʇʉ ʟ ʚʤʽʩʪʦʤ 

ʩʮʠʥʪʠʣʷʮʽʡʥʠʭ ʜʦʙʘʚʦʢ ʥʘ ʤʝʞʽ ʨʦʟʯʠʥʥʦʩʪʽ: BP ï 20 ʤʘʩ.% ʽ PPO ï 

40 ʤʘʩ.%. ʇʨʠ ʧʝʨʝʚʠʱʝʥʥʽ ʚʢʘʟʘʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʦʪʨʠʤʫʚʘʣʠʩʴ ʥʝʧʨʦʟʦʨʽ 

ʟʨʘʟʢʠ, ʥʝʧʨʠʜʘʪʥʽ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʊʘʢʦʞ ʜʣʷ ʚʠʚʯʝʥʥʷ ʙʫʣʠ ʦʪʨʠʤʘʥʽ 

ʟʨʘʟʢʠ ʟ ʚʤʽʩʪʦʤ PPO 20 ʽ 30 ʤʘʩ.% (ʩʢʣʘʜʠ ʇʉ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʽ 1) ɼʣʷ 

ʜʘʥʠʭ ʟʨʘʟʢʽʚ ʇʉ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʝʥʝʨʛʝʪʠʯʥʝ ʢʘʣʽʙʨʫʚʘʥʥʷ, ʚʠʤʽʨʶʚʘʥʥʷ 

n/ɔ-ʨʦʟʜʽʣʝʥʥʷ, ʽ ʚʠʤʽʨʶʚʘʥʥʷ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ. ʊʘʢʦʞ ʧʨʦʪʷʛʦʤ ʜʦʚʛʦʛʦ ʯʘʩʫ 

ʧʨʦʚʦʜʠʣʠʩʴ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʟʤʽʥʦʶ ʾʭ ʟʦʚʥʽʰʥʴʦʛʦ ʚʠʜʫ. 

 

ʅʘ ʨʠʩ.8. ʧʦʢʘʟʘʥʦ ʛʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ Qslow/Qtotal ʚʽʜ Qtotal ʜʣʷ ʟʨʘʟʢʘ ʟ 

ʚʤʽʩʪʦʤ 40 ʤʘʩ.% PPO. ʎʝʡ ʇʉ ʤʘʻ ʥʘʡʙʽʣʴʰʝ n/ɔ-ʨʦʟʜʽʣʝʥʥʷ ʩʝʨʝʜ 

ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʟʨʘʟʢʽʚ. ʎʝ ʣʝʛʢʦ ʧʦʷʩʥʶʻʪʴʩʷ ʥʘʡʙ̔ʣʴʰʦʁ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 

ʧʝʨʚʠʥʥʦʾ ʜʦʙʘʚʢʠ. 
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ʈʠʩ.9. ʈʦʟʧʦʜʽʣʝʥʥʷ ʯʠʩʣʘ ʽʤʧʫʣʴʩʽʚ ʧʦ 

Qslow/Qtotal ʜʣʷ ʟʨʘʟʢʘ ʟ 20 % BP. 
 
ʈʠʩ.10. ʈʦʟʧʦʜʽʣʝʥʥʷ ʯʠʩʣʘ ʽʤʧʫʣʴʩʽʚ 

ʧʦ Qslow/Qtotal ʜʣʷ ʟʨʘʟʢʘ ʟ 40 % PPO. 
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ʅʘ ʨʠʩ.9 ʪʘ ʨʠʩ.10 ʟʦʙʨʘʞʝʥʽ ʨʦʟʧʦʜʽʣʝʥʥʷ ʯʠʩʣʘ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ 

ʯʘʩʪʠʥʦʢ ʟ ʝʥʝʨʛʽʻʶ ʙʽʣʴʰʝ 2 ʄʝɺʝʝ ʧʦ Qslow/Qtotal. ɿ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʧʨʠ 

ʘʧʨʦʢʩʠʤʘʮʽʾ ʬʫʥʢʮʽʷʤʠ ɻʘʫʩʘ, ʧʦ ʬʦʨʤʫʣʽ (1) ʚʠʨʘʭʦʚʫʚʘʥʦ FOM. 

ʊʘʢʦʞ ʜʣʷ ʚʩʽʭ ʟʨʘʟʢʽʚ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʚʠʤʽʨʶʚʘʥʥʷ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʟ̔ ʟʙʽʣʴʰʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʝʨʚʠʥʥʦʾ ʜʦʙʘʚʢʠ 

ʨʦʩʪʝ FOM, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʧʘʜʘʻ ʪʚʝʨʜʽʩʪʴ ʤʘʪʝʨʽʘʣʫ. ʎʝ ʩʠʣʴʥʦ ʫʩʢʣʘʜʥʶʻ 

ʘʙʦ ʥʘʚʽʪʴ ʨʦʙʠʪʴ ʥʝʤʦʞʣʠʚʦ ʁʤʝʭʘʥʽʯʥʫ ʦʙʨʦʙʢʫ ʪʘʢʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʊʘʢʦʞ, 

ʟʨʘʟʢʠ ʤʘʶʪʴ ʥʠʟʴʢʫ ʜʦʚʛʦʪʨʠʚʘʣʫ ʩʪʘʙʽʣʴʥʽʩʪʴ, ʱʦ ʚʠʨʘʞʘʻʪʴʩʷ ʫ ʚʪʨʘʪʽ 

ʧʝʨʚʠʥʥʦʾ ʬʦʨʤʠ, ʧʦʤʫʪʥʽʥʥʶ ʟʨʘʟʢʘ ʽ ʚʠʧʘʜ̔ʥʥʁ  ʧʝʨʚʠʥʥʦʾ ʜʦʙʘʚʢʠ ʥʘ 

ʧʦʚʝʨʭʥ.ʁ ɼʦ ʪʦʛʦ ʞ, ʥʝ ʤʦʞʣʠʚʦ ʦʪʨʠʤʘʪʠ ʟʨʘʟʢʠ ʦʙôʻʤʦʤ ʙʽʣʴʰʝ ʜʝʢʽʣʴʢʦʭ 

ʩʤ3, ʱʦ ʨʦʙʠʪʴ ʥʝʤʦʞʣʠʚʠʤ ʩʪʚʦʨʠʪʠ ʜʝʪʝʢʪʦʨ ʚʝʣʠʢʦʛʦ ʦʙôʻʤʫ ʜʣʷ 

ʝʬʝʢʪʠʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ ʰʚʠʜʢʠʭ ʥʝʡʪʨʦʥʽʚ. 

 

ʊʘʙʣʠʮʷ 1 

ʉʢʣʘʜʠ ʇʉ, ʾʭ FOM ʥʘ ʨʽʚʥʽ 2 ʄʝɺʝʝ. 

 ̄ ʉʢʣʘʜ n/ɔ-ʨʦʟʜʽʣʝʥʥʷ, FOM 

1 PS+20% BP+2%PBD+0.1%POPOP 1,9 

2 PS+20% PPO +0.1%POPOP 1,93 

3 PS+30% PPO +0.1%POPOP 2,42 

4 PS+40%PPO +0.1%POPOP 3,0 

PS ï ʧʦʣʽʩʪʠʨʦʣ, PBD - 2-ʬʝʥʽʣ-5-(4-ʙʽʬʝʥʽʣ)-1,3,4-ʦʢʩʘʟʦʣ, POPOP - 

1,4-ʙʽʩ(2-(5-ʬʝʥʽʣʦʢʩʘʟʦʣʠʣ))-ʙʝʥʟʦʣ. 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʇʉ ʪʘʢʦʛʦ ʪʠʧʫ ʥʝ ʚʠʨʽʰʫʶʪʴ ʟʘʜʘʯʫ ʩʪʚʦʨʝʥʥʷ 

ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʝʬʝʢʪʠʚʥʦʾ ʨʝʻʩʪʨʘʮʽʾ ʰʚʠʜʢʠʭ ʥʝʡʪʨʦʥʽʚ. ʊʦʤʫ ʚ ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʧʦʰʫʢʠ ʩʧʦʩʦʙʽʚ ʨʝʘʣʽʟʘʮʽʾ ʪʨʠʧʣʝʪ-ʪʨʠʧʣʝʪʥʦʾ 

ʘʥʽʛʽʣʷʮʽʾ ʚ ʇʉ ʙʝʟ ʧʦʛʽʨʰʝʥʥʷ ʡʦʛʦ ʤʝʭʘʥʽʯʥʠʭ ʷʢʦʩʪʝʡ. 

ʋ ʧ'ʷʪʦʤʫ ʨʦʟʜʽʣʽ ʦʧʠʩʘʥʦ ʤʝʪʦʜʠ ʦʪʨʠʤʘʥʥʷ ʇʉ ʜʣʷ n/ɔ-ʨʦʟʜʽʣʝʥʥʷ ʟ 

ʨʝʘʣʽʟʘʮʽʻʶ ʪʨʠʧʣʝʪ-ʪʨʠʧʣʝʪʥʦʾ ʘʥʽʛʽʣʷʮʽʾ ʟ ʧʦʢʨʘʱʝʥʠʤʠ ʤʝʭʘʥʽʯʥʠʤʠ 

ʷʢʦʩʪʷʤʠ. ɺʚʝʜʝʥʥʷ ʚ ʤʘʪʨʠʮʶ ʇʉ ʩʮʠʥʪʠʣʷʮʽʡʥʠʭ ʜʦʙʘʚʦʢ ʥʘ ʤʝʞʽ 

ʨʦʟʯʠʥʥʦʩʪʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʞʦʨʩʪʢʦʩʪʽ ʇʉ ʟʘ ʨʘʭʫʥʦʢ ʟʘʤʽʱʝʥʥʷ 

ʞʦʨʩʪʢʦʾ ʧʦʣʽʤʝʨʥʦʾ ʦʩʥʦʚʠ ʩʮʠʥʪʠʣʷʮʽʡʥʠʤʠ ʜʦʙʘʚʢʘʤʠ. ʊʘʢʦʞ, 

ʩʮʠʥʪʠʣʷʮʽʡʥʽ ʜʦʙʘʚʢʠ ʚʠʢʦʥʫʶʪʴ ʨʦʣʴ ʽʥʛʽʙʽʪʦʨʽʚ ʧʦʣʽʤʝʨʠʟʘʮʽʾ, ʱʦ ʨʦʙʠʪʴ 

ʥʝʤʦʞʣʠʚʦʶ ʧʦʣʽʤʝʨʠʟʘʮʽʶ ʦʙôʻʤʥʠʭ ʇʉ. ɼʠʬʫʟʽʷ ʜʦʙʘʚʦʢ ʚ ʇʉ ʟ ʯʘʩʦʤ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʤʫʪʥʽʥʥʷ ʟʨʘʟʢʽʚ ʇʉ, ʘ ʪʘʢʦʞ ʜʦ ʚʠʧʦʪʽʚʘʥʥʷ ʜʦʙʘʚʦʢ ʥʘ 

ʧʦʚʝʨʭʥʶ ʟʨʘʟʢʘ. ʊʦʤʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʇʉ ʜʣʷ n/ɔ-ʨʦʟʜʽʣʝʥʥʷ ʟ ʧʦʢʨʘʱʝʥʠʤʠ 

ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʦʪʨʽʙʥʦ ʚʠʙʨʘʪʠ ʪʘʢʠʡ ʩʢʣʘʜ ʇʉ, ʱʦʙ 

ʧʽʜʚʠʱʠʪʠ ʞʦʨʩʪʢʽʩʪʴ ʧʦʣʽʤʝʨʥʦʾ ʦʩʥʦʚʠ, ʧʽʜʚʠʱʠʪʠ ʨʦʟʯʠʥʥʽʩʪʴ 

ʩʮʠʥʪʠʣʷʮʽʡʥʠʭ ʜʦʙʘʚʦʢ ʚ ʇʉ, ʘ ʪʘʢʦʞ ʧʦʜʘʚʠʪʠ ʜʠʬʫʟʽʶ ʜʦʙʘʚʢʠ ʚ ʧʦʣʽʤʝʨʽ. 

ʉʪʚʦʨʝʥʥʷ ʇʉ ʜʣʷ n/ɔ-ʨʦʟʜʽʣʝʥʥʷ ʟ ʧ̔ʜʚʠʱʝʥʦ  ʁʞʦʨʩʪʢʩ̔ʪʁ ʧʦʣʽʤʝʨʥʦʾ 

ʦʩʥʦʚʠ ʤʦʞʣʠʚʝ ʪʨɹ ʦʤʘ ʩʧʦʩʦʙʘʤʠ: 

- ʚʠʙʽʨ ʤʘʪʨʠʮʽ, ʷʢʘ ʤʘʻ ʙʽʣʴʰʫ ʤʽʢʨʦʪʚʝʨʜʽʩʪ ɹʽ ʙ̔ʣʴʫh ʩʧʦʨʽʜʥʝʥʽʩʪʴ ʟ 

ʧʝʨʚʠʥʥʦ ʁʜʦʙʘʚʢʦʶ; 

- ʚʚʝʜʝʥʥʷ ʟʰʠʚʢʠ ʚ ʧʦʣʽʤʝʨʥʫ ʦʩʥʦʚʫ; 
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- ʚʚʝʜʝʥʥʷ ʢʦʧʦʣʽʤʝʨʫ ʚ ʧʦʣʽʩʪʠʨʦʣ ʘʙʦ ʧʦʣʽʚʽʥʽʣʪʦʣʫʦʣ, ʷʢʠʡ ʙʫʜʝ 

ʤʘʪʠ ʜʦʚʰʠʡ ʯʘʩ ʞʠʪʪʷ ʪʨʠʧʣʝʪʥʠʭ ʟʙʫʜʞʝʥʠʭ ʩʪʘʥʽʚ. 

ɺ̔ ʜʧʦʚʽʜʥʦ ʜʦ ʧʝʨhʦʛʦ ʩʧʦʩʦʙʫ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʦʙôʻʤʥʠʡ ʇʉ, ʱʦ ʤʘ̒ ʚ 

ʷʢʦʩʪʽ ʧʦʣʽʤʝʨʥʦ ʾʦʩʥʦʚʠ ʧʦʣʽʤʝʪʠʣʤʝʪʘʢʨʠʣʘʪ (PMMA), ʘ ʚ ʷʢʦʩʪʽ ʧʝʨʚʠʥʥʦʾ 

ʜʦʙʘʚʢʠ PPO. ɿʘʩʪʦʩʫʚʘʥʥʷ Pʄʄɸ ʚ ʩʫʢʫʧʥʦʩʪʽ ʟ ʈʈʆ ʜʦʟʚʦʣʷʻ ʧʦʢʨʘʱʠʪʠ 

ʤʝʭʘʥʽʯʥʽ ʷʢʦʩʪ ̔ ʤʘʪʝʨʽʘʣʫ ʇʉ ʽ ʟʘʙʝʟʧʝʯʠʪʠ ʥʝʦʙʭʽʜʥʝ n/ɔ-ʨʦʟʜʽʣʝʥʥʷ 

(FOM = 1,78). ʎʝ ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ ʟʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ Pʄʄɸ ̫ʚʣʷʻʪʴʩʷ 

ʧʦʣʷʨʥʦ  ʁʩʧʦʣʫʢʦʶ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʨʦʟʯʠʥʥʽʩʪʴ ʧʦʣʷʨʥʠʭ ʧʝʨʚʠʥʥʠʭ 

ʜʦʙʘʚʦʢ (ʜʦ 40%), ʦʜʥʦ ʁʟ ̫ʢʠʭ ʷʚʣʷʻʪʴʩʷ ʈʈʆ. ʆʢʨʽʤ ʪʦʛʦ, ʨʦʟʛʘʣʫʞʝʥʘ 

ʙʦʢʦʚʘ ʛʨʫʧʘ Pʄʄɸ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʞʦʨʩʪʢʦʩʪʽ ʧʦʣʽʤʝʨʫ, ʱʦ ʧʦʢʨʘʱʫʻ 

ʤʝʭʘʥʽʯʥʽ ʷʢʦʩʪ ̔ʽ ʧʽʜʚʠʱʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ʇʉ. ʅʘ ʨʠʩ.11 ʧʦʢʘʟʘʥʘ 

ʟʘʣʝʞʥʽʩʪʴ Qslow/Qtotal ʚʽʜ Qtotal ʜʣʷ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʜʘʥʠʤ ʇʉ ʯʘʩʪʠʥʦʢ. ʅʘ 

ʨʠʩ.12 ʧʦʢʘʟʘʥʦ ʨʦʟʧʦʜʽʣʝʥʥʷ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʯʘʩʪʠʥʦʢ ʧʦ Qslow/Qtotal. ʅʘ 

ʦʩʥʦʚʽ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʧʨʠ ʘʧʨʦʢʩʠʤʘʮʽʾ, ʧʦ ʬʦʨʤʫʣʽ (1) ʦʙʯʠʩʣʝʥʦ 

ʧʘʨʘʤʝʪʨ n/ɔ-ʨʦʟʜʽʣʝʥʥʷ FOM = 1,78. ʅʘʞʘʣʴ, ʜʘʥʠʡ ʇʉ ʯʝʨʝʟ ʪʨʠ ʤʩ̔ʷʮ̔ ʩʪʘʻ 

ʢʘʣʘʤʫʪʥʠʤ, ʱʦ ʧʦʛʽʨʰʫʻ ʡʦʛʦ ʩʮʠʥʪʠʣʷʮʽʡʥʽ ʷʢʦʩʪʽ, ʪʘʢʦʞ ʥʘ ʡʦʛʦ ʧʦʚʝʨʭʥʽ 

ʟôʷʚʣʷʻʪʴʩʷ ʰʘʨ PPO. ʆʜʥʘʢ ʧʽʩʣʷ ʚʽʜʧʘʣʫ ʧʨʠ 90 ÜC ʟʨʘʟʦʢ ʩʪʘʻ ʟʥʦʚʫ 

ʧʨʦʟʦʨʠʤ ʽ ʧʨʠʜʘʪʥʠʤ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

 

 

ɺ̔ ʜʧʦʚʽʜʥʦ ʜʦ ʜʨʫʛʦʛʦ ʩʧʦʩʦʙʫ ʚ ʧʦʣʽʩʪʠʨʦʣ ʜʦʜʘʚʘʣʘʩʴ ʟh ʠʚʢʘ. ɺ 

ʷʢʦʩʪʽ ʟʰʠʚʘʶʯʠʭ ʘʛʝʥʪʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʩʧʦʣʫʢʠ 4,4'-ʜʠʚ̔ʥ̔ʣʜʠʬʝʥʣ̔ 

(DVDP) ʽ 4,4'-ʙʽʩ-(ʤʝʪʠʣʝʥ-2-ʤʝʪʘʢʨʠʣʘʪ)ʜʠʬʝʥʽʣ (DPDMA). ɹʫʣʠ ʦʪʨʠʤʘʥʽ 

ʟʨʘʟʢʠ ʥʘ ʦʩʥʦʚʽ ʧʦʣʽʩʪʠʨʦʣʫ ʟ ʚʤʽʩʪʦʤ 40 ʤʘʩ.% PPO 0,1 ʤʘʩ.% POPOP ʽ ʟ 

ʨʽʟʥʠʤ ʚʤʽʩʪʦʤ ʟʰʠʚʢʠ. ʆʜʠʥ ʟʨʘʟʦʢ ʤʽʩʪʠʚ 5 ʤʘʩ.% DVDP, ʘ ʜʨʫʛʠʡ ï 

8 ʤʘʩ.% DPDMA. ʅʘ ʨʠʩ.13 ʧʦʢʘʟʘʥʘ ʟʘʣʝʞʥʽʩʪʴ Qslow/Qtotal ʚʽʜ Qtotal ʜʣʷ 

ʯʘʩʪʠʥʦʢ, ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʇʉ ʟ DPDMA. ʅʘ ʨʠʩ.14 ʧʦʢʘʟʘʥʦ ʨʦʟʧʦʜʽʣʝʥʥʷ 

ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʯʘʩʪʠʥʦʢ ʧʦ Qslow/Qtotal. ʊʘʢʦʞ ʧʦʜ̔ʙʥ̔ ʜ̔ ʾ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʟ̔ 
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 ʈʠʩ.11. ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ Qslow/Qtotal 

ʚʽʜ Qtotal ʜʣʷ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ 

ʯʘʩʪʠʥʦʢ ʟ ʜʦʧʦʤʦʛʦʶ ʟʨʘʟʢʘ ʥʘ 

ʦʩʥʦʚʽ Pʄʄɸ ʟ ʚʤʽʩʪʦʤ 40 ʤʘʩ.% 

PPO. 

 ʈʠʩ.12. ʈʦʟʧʦʜʽʣʝʥʥʷ ʯʠʩʣʘ ʽʤʧʫʣʴʩʽʚ 

ʧʦ Qslow/Qtotal ʜʣʷ ʟʨʘʟʢʘ ʥʘ ʦʩʥʦʚʽ 

Pʄʄɸ ʟ 40 % PPO. 
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ʟʨʘʟʢʦʤ ʟ DVDP. ɺʠʨʘʭʫʚʘʥʠʡ FOM ʥʘ ʨʽʚʥʽ 2 ʄʝɺʝʝ ʜʣʷ ʟʨʘʟʢʽʚ ʟ DVDP ʽ 

DPDMA ʜʦʨʽʚʥʶʻ 1,25 ʽ 2,6 ʚʽʜʧʦʚʽʜʥʦ. ɿ ʮʴʦʛʦ ʚʠʧʣʠʚʘʻ, ʱʦ DVDP 

ʷʚʣʷʻʪʴʩʷ ʥʝʧʨʠʜʘʪʥʦʶ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʰʠʚʢʦʶ, ʪʘʢ ʷʢ ʾʾ ʚʚʝʜʝʥʥʷ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨ̔ ʟʢʦʛʦ ʧʘʜ̔ʥʥ ̫FOM, ʘ ʚʚʝʜʝʥʥʷ DPDMA ʧʨʠ ʟʙʽʣʴʰʝʥʥʶ 

ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʟʨʘʟʢʘ ʩʣʘʙʦ ʚʧʣʠʚʘʻ ʥʘ FOM. ʆʜʥʘʢ ʚʚʝʜʝʥʥʷ ʟʰʠʚʢʠ, ʥʝ 

ʜʠʚʣʷʯʠʩʴ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʤʽʮʥʦʩʪʽ ʟʨʘʟʢʽʚ ʽ ʚʠʩʦʢʠʡ FOM, ʥʝ ʟʫʧʠʥʷʶʪʴ 

ʜʠʬʫʟʽʶ PPO ʟ ʦʙôʻʤʫ ʇʉ, ʪʦʤʫ ʟ ʯʘʩʦʤ ʥʘ ʡʦʛʦ ʧʦʚʝʨʭʥʽ ʫʪʚʦʨʶʻʪʴʩʷ ʥʘʣ̔ʪ. 

ʆʢʨʽʤ ʪʦʛʦ, ʜʠʬʫʟʽʷ PPO ʟ ʦʙôʻʤʫ ʇʉ ʟ ʯʘʩʦʤ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʝʛʨʘʜʘʮʽʾ n/ɔ-

ʨʦʟʜʽʣʝʥʥʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʤʝʥʰʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ PPO. 

 

 

 

ʊʘʢʦʞ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʨʝʪʴʦʛʦ ʩʧʦʩʦʙʫ ʙʫʚ ʩʪʚʦʨʝʥʠʡ ʇʉ, ʚ ʷʢʦʤʫ ʚ 

ʷʢʦʩʪʽ ʢʦʧʦʣʽʤʝʨʫ ʜʦ ʧʦʣʽʩʪʠʨʦʣʫ ʜʦʙʘʚʣʷʚʩʷ ʧʦʣʽʚʽʥʽʣʜʠʬʝʥʽʣ (PVBP), ʷʢʠʡ 
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 ʈʠʩ.13. ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ Qslow/Qtotal 

ʚʽʜ Qtotal ʜʣʷ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʯʘʩʪʠʥʦʢ 

ʟ ʜʦʧʦʤʦʛʦʶ ʟʨʘʟʢʘ ʟ ʚʤʽʩʪʦʤ 

40 ʤʘʩ.% PPO ʽ 8 ʤʘʩ.% DPDMA. 

 ʈʠʩ.14. ʈʦʟʧʦʜʽʣʝʥʥʷ ʯʠʩʣʘ ʽʤʧʫʣʴʩʽʚ 

ʧʦ Qslow/Qtotal ʜʣʷ ʟʨʘʟʢʘ ʟ 40 ʤʘʩ.% 

PPO ʽ 8 ʤʘʩ.% DPDMA. 

 

0 50 100 150 200 250
0,04

0,08

0,12

0,16

0,20

0,24

0,28

Q
s
lo

w
/Q

to
ta

l

Qtotal, ɺ.ʥʩ

0 1 2 3 4 5

PS+20%PVBP+10%BP+2%PBD+0,1%POPOP

Eʥʝʨʛʽʷ, MeBee

 

0,08 0,12 0,16 0,20
0

100

200

300

400

500

ɺ
ʽ
ʜ
ʣ
ʽ
ʢ

Qslow/Qtotal

PS+20%vBP+10%BP+2%PPO+0,1%POPOP

FOM = 1,6

 

 ʈʠʩ.15. ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ Qslow/Qtotal 

ʚʽʜ Qtotal ʜʣʷ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ 

ʯʘʩʪʠʥʦʢ ʟ ʜʦʧʦʤʦʛʦʶ ʟʨʘʟʢʘ ʟ 

ʚʤʽʩʪʦʤ 20 ʤʘʩ.% PVBP ʽ 10 ʤʘʩ.% 

BP. 

 ʈʠʩ.16. ʈʦʟʧʦʜʽʣʝʥʥʷ ʯʠʩʣʘ 

ʽʤʧʫʣʴʩʽʚ ʧʦ Qslow/Qtotal ʜʣʷ ʟʨʘʟʢʘ ʟ 

20 ʤʘʩ.% PVBP ʽ 10 ʤʘʩ.% BP. 
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ʻ ʙʣʠʟʴʢʠʤ ʧʦ ʩʚʦʾʡ ʙʫʜʦʚʽ ʜʦ ʜʠʬʝʥʽʣʫ. ɼʣʷ ʚʠʚʯʝʥʥʷ ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʜʚʘ 

ʟʨʘʟʢʘ: ʦʜʠʥ ʤʽʩʪʠʚ 20 ʤʘʩ.% PVBP, ʘ ʜʨʫʛʠʡ - 20 ʤʘʩ.% PVBP ʽ 10 ʤʘʩ.% BP. 

ɹʫʣʦ ʧʨʦʚʝʜʝʥʦ ʚʠʤʽʨʶʚʘʥʥʷ n/ɔ-ʨʦʟʜʽʣʝʥʥʷ, ʝʥʝʨʛʝʪʠʯʥʝ ʢʘʣʽʙʨʫʚʘʥʥʷ ʽ 

ʚʠʤʽʨʶʚʘʥʥʷ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʟʨʘʟʢʽʚ. ʗʢ ʧʦʢʘʟʘʣʠ ʜʦʩʣʽʜʞʝʥʥʷ, 

PVBP ʚ ʩʫʢʫʧʥʦʩʪʽ ʟ BP ʜʦʟʚʦʣʷʻ ʜʝʱʦ ʟʙʽʣʴʰʠʪʠ n/ɔ-ʨʦʟʜʽʣʝʥʥʷ. ʎʝ ʤʦʞʥʘ 

ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʜʠʬʝʥʽʣ ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʧʦʚʽʣʴʥʦʾ 

ʢʦʤʧʦʥʝʥʪʠ ʥʘʨʷʜʫ ʟ PVBP. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʤʽʩʪ BP ʽ 

PVBP ʚ ʇʉ ʦʢʨʝʤʦ ʥʝ ʤʦʞʝ ʧʝʨʝʚʠʱʠʪʠ 20 ʤʘʩ.%. ɺʚʝʜʝʥʥʷ ʜʠʬʝʥʽʣʴʥʠʭ 

ʛʨʫʧ BP ʽ PVBP ʜʦ ʩʢʣʘʜʫ ʇʉ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʶ ʜʦ 

30 ʤʘʩ.%. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʤʽʩʪ ʜʠʬʝʥʽʣʴʥʠʭ ʛʨʫʧ ʚʠʟʥʘʯʘʻ ʚʝʣʠʯʠʥʫ n/ɔ-

ʨʦʟʜʽʣʝʥʥʷ, ʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ BP ʽ PVBP ʚʠʟʥʘʯʘʻ ʤʽʢʨʦʪʚʝʨʜʽʩʪʴ ʽ ʚʘʨʪʽʩʪʴ 

ʇʉ. ʅʘ ʨʠʩ.15 ʧʦʢʘʟʘʥʘ ʟʘʣʝʞʥʽʩʪʴ Qslow/Qtotal ʚʽʜ Qtotal ʜʣʷ ʯʘʩʪʠʥʦʢ, 

ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʇʉ ʟ 10 ʤʘʩ.% BP ʽ 20 ʤʘʩ.% PVBP. ʅʘ ʨʠʩ.16 ʧʦʢʘʟʘʥʦ 

ʨʦʟʧʦʜʽʣʝʥʥʷ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʯʘʩʪʠʥʦʢ ʧʦ Qslow/Qtotal. ʆʙʯʠʩʣʝʥʠʡ ʧʘʨʘʤʝʪʨ 

n/ɔ-ʨʦʟʜʽʣʝʥʥʷ FOM ʜʣʷ ʜʘʥʦʛʦ ʟʨʘʟʢʘ ʜʦʨʽʚʥʶʻ 1,6. ɼʣʷ ʟʨʘʟʢʘ ʟ ʚʤʽʩʪʦʤ 

20 ʤʘʩ.% PVBP FOM ʩʢʣʘʚ 1,5. ɺʠʤʽʨʷʥʘ ʤʽʢʨʦʪʚʝʨʜʽʩʪʴ ʜʣʷ ʟʨʘʟʢʽʚ ʟ 

ʜʠʬʝʥʽʣʦʤ ʽ ʙʝʟ ʜʦʨʽʚʥʶʻ 162 ʽ 194 ʄʇʘ. ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʇʉ ʟ 

20 ʤʘʩ.% PVBP ʪʘ 10 ʤʘʩ.% ʜʠʬʝʥʽʣʫ ʩʪʘʻ ʥʝʧʨʦʟʦʨʠʤ ʧʨʦʪʷʛʦʤ ʨʦʢʫ. 

 

ʊʘʙʣʠʮʷ 2 

ʅʘʟʚʠ ʪʘ ʩʪʨʫʢʪʫʨʥʽ ʬʦʨʤʫʣʠ ʩʮʠʥʪʠʣʷʮʽʡʥʠʭ ʜʦʙʘʚʦʢ ʟ ʧʨʠʛʥʽʯʝʥʦʶ 

ʜʠʬʫʟʽʻʶ. 

 ̄ ʅʘʟʚʘ ʩʧʦʣʫʢʠ ʉʪʨʫʢʪʫʨʥʘ ʬʦʨʤʫʣʘ 

1 ʤʝʪʘ-ʜʠʤʝʪʠʣ-2,5-ʜʠʬʝʥʽʣ-1,3,4-ʦʢʩʘʜʘ̔ʟʦʣ (m-

DMPPD)  
2 ʪʨʝʪʙʫʪʠʣ-2,5-ʜʠʬʝʥʽʣ-1,3,4-ʦʢʩʘʜʘ̔ʟʦʣ 

(TBPPD) 

 
4 2-ʬʝʥʽʣ-5-(4-ʪʨʝʪ-ʙʫʪʠʣʬʝʥʽʣ)-1,3,4-ʦʢʩʘʟʦʣ 

(TBPPO) 

 
 

ʆʢʨʽʤ ʚʠʙʦʨʫ ʤʘʪʨʠʮʽ ʪʘʢʦʞ ʤʦʞʣʠʚʠʡ ʚʠʙʽʨ ʩʮʠʥʪʠʣʷʮʽʡʥʦʾ ʜʦʙʘʚʢʠ. 

ʄʦʣʝʢʫʣʠ PPO ʷʚʣʷʶʪʴʩʷ ʧʣʦʩʢʠʤʠ. ʊʦʤʫ ʾʭ ʜʠʬʫʟʽʷ ʚ ʧʣʘʩʪʤʘʩʽ ʷʚʣʷʻʪʴʩʷ 

ʟʥʘʯʥʦʶ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʧʦʪʽʚʘʥʥʷ ʜʦʙʘʚʢʠ ʟ ʯʘʩʦʤ, ʘ ʪʘʢʦʞ ʫʪʚʦʨʝʥʥʶ 

ʚ ʦʙôʻʤʽ ʩʮʠʥʪʠʣʷʪʦʨʫ ʥʝʧʨʦʟʦʨʠʭ ʫʪʚʦʨʝʥʴ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ 

ʜʦʚʛʦʪʨʠʚʘʣʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʽ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ, ʨʦʙʠʪʴ ʥʝʤʦʞʣʠʚʦʶ 

ʧʦʣʽʤʝʨʠʟʘʮʽʶ ʟʨʘʟʢʽʚ ʚʝʣʠʢʠʭ ʨʦʟʤʽʨʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʚ ʷʢʦʩʪʽ 

ʩʮʠʥʪʠʣʷʮʽʡʥʠʭ ʜʦʙʘʚʦʢ ʨʝʯʦʚʠʥ ʟ ʚʠʩʦʢʦʶ ʢʚʘʥʪʦʚʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ, ʪʘʢʦʶ 

ʷʢ ʫ PPO, ʘʣʝ ʭʽʤʽʯʥʦ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʜʣʷ ʧʨʠʛʥʽʯʝʥʥʷ ʜʠʬʫʟʽʾ, ʧʦʚʠʥʥʦ 

ʧʦʢʨʘʱʠʪʠ ʤʝʭʘʥʽʯʥʽ ʷʢʦʩʪʽ ʥʦʚʠʭ ʧʣʘʩʪʤʘʩʦʚʠʭ ʩʮʠʥʪʠʣʷʪʦʨʽʚ. ɿ ʮʽʻʶ 

ʤʝʪʦʶ ʚ ʤʦʣʝʢʫʣʠ ʜʦʙʘʚʦʢ ʚʚʦʜʠʣʠʩʴ ʘʣʢʽʣʴʥʽ ʛʨʫʧʠ, ʷʢʽ ʧʽʜʚʠʱʫʶʪʴ 

ʨʦʟʯʠʥʥʽʩʪʴ ʫ ʥʝʧʦʣʷʨʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ, ʪʘʢʠʭ ʷʢ ʧʦʣʽʩʪʠʨʦʣ, ʘ ʪʘʢʦʞ 

ʧʦʚʠʥʥʽ ʧʨʠʛʥʽʯʫʚʘʪʠ ʜʠʬʫʟʽʶ ʜʦʙʘʚʢʠ ʚ ʧʦʣʽʤʝʨʥʽʡ ʦʩʥʦʚʽ. ɼʣʷ ʧʝʨʝʚʽʨʢʠ 

ʜʘʥʦʛʦ ʤʝʪʦʜʘ ʩʪʚʦʨʝʥʥʷ ʇʉ ʜʣʷ n/ɔ-ʨʦʟʜʽʣʝʥʥʷ ʟ ʧʦʢʨʘʱʝʥʠʤʠ ʤʝʭʘʥʽʯʥʠʤʠ 
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ʷʢʦʩʪʷʤʠ, ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʟʨʘʟʢʠ ʇʉ ʟ ʚʤʽʩʪʦʤ 35 ʤʘʩ.% ʤʝʪʘ-ʜʠʤʝʪʠʣ-2,5-

ʜʠʬʝʥʽʣ-1,3,4-ʦʢʩʘʜʘ̔ʟʦʣʫ (m-DMPPD), 40 ʤʘʩ.% ʪʨʝʪʙʫʪʠʣ-2,5-ʜʠʬʝʥʽʣ-

1,3,4-ʦʢʩʘʜʘ̔ʟʦʣʫ (TBPPD), ʽ 40 ʤʘʩ.% 2-ʬʝʥʽʣ-5-(4-ʪʨʝʪ-ʙʫʪʠʣʬʝʥʽʣ)-1,3,4-

ʦʢʩʘʟʦʣʫ (TBPPO). ʉʪʨʫʢʪʫʨʥʽ ʬʦʨʤʫʣʠ ʜʘʥʠʭ ʩʧʦʣʫʢ ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʽ 2. 

ɼʣʷ ʜʘʥʠʭ ʟʨʘʟʢʽʚ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʚʠʤʽʨʶʚʘʥʥʷ n/ɔ-ʨʦʟʜʽʣʝʥʥʷ, 

ʝʥʝʨʛʝʪʠʯʥʝ ʢʘʣʽʙʨʫʚʘʥʥʷ ʪʘ ʚʠʤʽʨʶʚʘʥʥʷ ʤʽʢʨʦʪʚʝʨʜʦʩʪʽ. ʈʝʟʫʣʴʪʘʪʠ 

ʚʠʤʽʨʶʚʘʥʴ ʜʣʷ ʟʨʘʟʢʽʚ ʟ TBPPD ʽ TBPPO ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 17, 19. 

ʈʦʟʧʦʜʽʣʝʥʥʷ ʽʤʧʫʣʴʩʽʚ ʧʦ Qslow/Qtotal, ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ.18, 20. ɼʣʷ ʟʨʘʟʢʽʚ ʟ m-

DMPPD, TBPPD ʽ TBPPO FOM ʥʘ ʨʘʚʥʽ 2 ʄʝɺʝʝ ʜʦʨʽʚʥʶʻ 1,53, 2,0 ʽ 2,12, 

ʚʽʜʧʦʚʽʜʥʦ. ɺʠʤʽʨʷʥʘ ʤʽʢʨʦʪʚʝʨʜʽʩʪʴ ʜʣʷ ʮʠʭ ʟʨʘʟʢʽʚ ʜʦʨʽʚʥʶʻ 73, 135, 

38,8 ʄʇʘ, ʚʽʜʧʦʚʽʜʥʦ. ɼʘʥʽ ʇʉ ʧʦʣʽʤʝʨʠʟʫʶʪʴʩʷ ʫ ʚʝʣʠʢʠʭ ʦʙôʻʤʘʭ (ʚʜʘʣʦʩʷ 

ʦʪʨʠʤʘʪʠ ʟʨʘʟʢʠ ʜʽʘʤʝʪʨʦʤ 50 ʤʤ ʪʘ ʚʠʩʦʪʦʶ 50 ʤʤ) ʪʘ ʤʘʶʪʴ ʚʠʩʦʢʫ 

ʜʦʚʛʦʪʨʠʚʘʣʫ ʩʪʘʙʽʣʴʥʽʩʪʴ. 

 

 

 

 ʈʠʩ.17. ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ Qslow/Qtotal ʚʽʜ 

Qtotal ʜʣʷ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʯʘʩʪʠʥʦʢ ʟ 

ʜʦʧʦʤʦʛʦʶ ʟʨʘʟʢʘ ʟ ʚʤʽʩʪʦʤ 40 ʤʘʩ.% 

TBPPD 

 ʈʠʩ.18. ʈʦʟʧʦʜʽʣʝʥʥʷ ʯʠʩʣʘ 

ʽʤʧʫʣʴʩʽʚ ʧʦ Qslow/Qtotal ʜʣʷ ʟʨʘʟʢʘ ʟ 

40 ʤʘʩ.% TBPPD. 

 
 

ʈʠʩ.19. ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ Qslow/Qtotal ʚʽʜ 

Qtotal ʜʣʷ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʯʘʩʪʠʥʦʢ ʟ 

ʜʦʧʦʤʦʛʦʶ ʟʨʘʟʢʘ ʟ ʚʤʽʩʪʦʤ 40 ʤʘʩ.% 

 ʈʠʩ.20. ʈʦʟʧʦʜʽʣʝʥʥʷ ʯʠʩʣʘ 

ʽʤʧʫʣʴʩʽʚ ʧʦ Qslow/Qtotal ʜʣʷ ʟʨʘʟʢʘ ʟ 

40 ʤʘʩ.% TBPPO. 


