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ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʩʝʡʩʤʦʣʦʛʠʠ ʀʥʩʪʠʪʫʪʘ ʛʝʦʜʠʥʘʤʠʢʠ ʠ 

ʛʝʦʣʦʛʠʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʠ ʥʘʫʢʠ 

ʌʝʜʝʨʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʟʫʯʝʥʠʷ ɸʨʢʪʠʢʠ ʠʤʝʥʠ 

ʘʢʘʜʝʤʠʢʘ ʅ.ʇ. ʃʘʚʝʨʦʚʘ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ʛ. ɸʨʭʘʥʛʝʣʴʩʢ 

 

ʅʘʫʯʥʳʡ 

ʢʦʥʩʫʣʴʪʘʥʪ: 

 

 

ʅʘʪʘʣʠʷ ʂʦʥʩʪʘʥʪʠʥʦʚʥʘ ʂʘʧʫʩʪʷʥ, ʜʦʢʪʦʨ ʬʠʟʠʢʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʛʣʘʚʥʳʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ 

ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʘ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ 

ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʥʘʫʢʠ ʀʥʩʪʠʪʫʪ ʬʠʟʠʢʠ ɿʝʤʣʠ ʠʤ. ʆ.ʖ. 

ʐʤʠʜʪʘ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ, ʛ. ʄʦʩʢʚʘ  
  

ʆʬʠʮʠʘʣʴʥʳʝ 

ʦʧʧʦʥʝʥʪʳ: 

 

ʃʝʚ ʅʠʢʦʣʘʝʚʠʯ ʉʝʥʠʥ, ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʚʝʜʫʶʱʠʡ 

ʣʘʙʦʨʘʪʦʨʠʝʡ ʩʝʡʩʤʦʤʝʪʨʠʠ, ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ 

ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʥʘʫʢʠ ʀʥʩʪʠʪʫʪ ʛʝʦʬʠʟʠʢʠ ʠʤ. 

ʖ.ʇ. ɹʫʣʘʰʝʚʠʯʘ ʋʨʘʣʴʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ 

ʥʘʫʢ, ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ 

ɺʣʘʜʠʩʣʘʚ ɹʦʨʠʩʦʚʠʯ ɿʘʘʣʠʰʚʠʣʠ, ʜʦʢʪʦʨ ʬʠʟʠʢʦ-

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ, ʜʠʨʝʢʪʦʨ ɻʝʦʬʠʟʠʯʝʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ ï ʬʠʣʠʘʣʘ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʥʘʫʢʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ 

çɺʣʘʜʠʢʘʚʢʘʟʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢè, 

ʛ. ɺʣʘʜʠʢʘʚʢʘʟ 

ʆʣʝʛ ɼʤʠʪʨʠʝʚʠʯ ʈʫʙʠʥ, ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ 

ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʟʘʤʝʩʪʠʪʝʣʴ ʛʝʥʝʨʘʣʴʥʦʛʦ ʜʠʨʝʢʪʦʨʘ ʧʦ 

ʪʝʭʥʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʝ ɸʢʮʠʦʥʝʨʥʦʛʦ ʦʙʱʝʩʪʚʘ çʅʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡè, 

ʛ. ʄʦʩʢʚʘ 
  

ɺʝʜʫʱʘʷ 

ʦʨʛʘʥʠʟʘʮʠʷ: 

ʀʥʩʪʠʪʫʪ ʛʝʦʣʦʛʠʠ ï ʦʙʦʩʦʙʣʝʥʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʥʘʫʢʠ ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ çʂʘʨʝʣʴʩʢʠʡ ʥʘʫʯʥʳʡ ʮʝʥʪʨ 

ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢè 

ɿʘʱʠʪʘ ʩʦʩʪʦʠʪʩʷ 25 ʦʢʪʷʙʨʷ 2018 ʛ. ʚ 14 ʯ. ʥʘ ʟʘʩʝʜʘʥʠʠ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʩʦʚʝʪʘ 

ɼ 002.001.01, ʩʦʟʜʘʥʥʦʛʦ ʧʨʠ ʌʝʜʝʨʘʣʴʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʙʶʜʞʝʪʥʦʤ 

ʫʯʨʝʞʜʝʥʠʠ ʥʘʫʢʠ ʀʥʩʪʠʪʫʪʝ ʬʠʟʠʢʠ ɿʝʤʣʠ ʠʤ. ʆ.ʖ. ʐʤʠʜʪʘ ʈɸʅ (ʀʌɿ ʈɸʅ) ʧʦ 

ʘʜʨʝʩʫ: 123242, ʛ. ʄʦʩʢʚʘ, ɹ. ɻʨʫʟʠʥʩʢʘʷ ʫʣ., ʜ. 10, ʩʪʨ. 1, ʢʦʥʬʝʨʝʥʮ-ʟʘʣ. 

ʉ ʜʠʩʩʝʨʪʘʮʠʝʡ ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʚ ʙʠʙʣʠʦʪʝʢʝ ʀʌɿ ʈɸʅ. ɸʚʪʦʨʝʬʝʨʘʪ 

ʨʘʟʤʝʱʝʥ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ɺʳʩʰʝʡ ʘʪʪʝʩʪʘʮʠʦʥʥʦʡ ʢʦʤʠʩʩʠʠ ʧʨʠ 

ʄʠʥʠʩʪʝʨʩʪʚʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ vak.ed.gov.ru ʠ ʥʘ ʩʘʡʪʝ 

ʀʌɿ ʈɸʅ www.ifz.ru. 

ʆʪʟʳʚʳ ʥʘ ʘʚʪʦʨʝʬʝʨʘʪ, ʟʘʚʝʨʝʥʥʳʝ ʧʝʯʘʪʴʶ, ʚ 2-ʭ ʵʢʟʝʤʧʣʷʨʘʭ ʥʘʧʨʘʚʣʷʪʴ ʧʦ 

ʘʜʨʝʩʫ: 123242, ʄʦʩʢʚʘ, ɹʦʣʴʰʘʷ ɻʨʫʟʠʥʩʢʘʷ ʫʣ., ʜ. 10, ʩʪʨ.1, ʀʌɿ ʈɸʅ, ʫʯʝʥʦʤʫ 

ʩʝʢʨʝʪʘʨʶ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʩʦʚʝʪʘ ɺʣʘʜʠʤʠʨʫ ɸʥʘʪʦʣʴʝʚʠʯʫ ʂʘʤʟʦʣʢʠʥʫ. 

ɸʚʪʦʨʝʬʝʨʘʪ ʨʘʟʦʩʣʘʥ ç       è                   2018 ʛ. 

ʋʯʝʥʳʡ ʩʝʢʨʝʪʘʨʴ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʩʦʚʝʪʘ, 

ʢʘʥʜʠʜʘʪ ʛʝʦʣʦʛʦ-ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ     ɺ.ɸ. ʂʘʤʟʦʣʢʠʥ  



3 

ʆɹʑɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʈɸɹʆʊʓ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ. ʄʳ ʞʠʚʝʤ ʚ ʠʟʤʝʥʷʶʱʝʤʩʷ ʤʠʨʝ, ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʩʨʝʜʘ 

ʦʙʠʪʘʥʠʷ ʣʶʜʝʡ, ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʠʜʝʠ, ʪʝʭʥʦʣʦʛʠʠ ʠ ʤʘʪʝʨʠʘʣʳ, ʥʦʚʦʚʚʝʜʝʥʠʷ 

ʢʦʩʥʫʣʠʩʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʩʬʝʨ. ɺʝʩʴʤʘ ʥʘʛʣʷʜʥʦ ʪʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ï ʩʦʦʨʫʞʝʥʠʷ ʩʪʘʥʦʚʷʪʩʷ ʚʩʸ ʙʦʣʝʝ ʩʣʦʞʥʳʤʠ ʠ 

ʚʦʟʚʦʜʷʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʣʶʙʳʭ ʠʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ʅʦ 

ʥʝʦʩʧʦʨʠʤʳʝ ʜʦʩʪʦʠʥʩʪʚʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʠ ʥʝʜʦʩʪʘʪʢʘʤʠ, 

ʦʜʠʥ ʠʟ ʢʦʪʦʨʳʭ ï ʧʦʚʳʰʝʥʠʝ ʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʠʯʠʥʘʤʠ 

ʨʘʟʨʫʰʝʥʠʡ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʷʚʣʷʶʪʩʷ 

ʧʨʠʨʦʜʥʳʝ ʢʘʪʘʩʪʨʦʬʳ, ʩ ʜʨʫʛʦʡ ï ʪʝʭʥʦʛʝʥʥʳʝ ʘʚʘʨʠʠ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʣʦʞʥʦʩʪʴʶ 

ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ, ʧʦʚʳʰʝʥʥʳʤʠ ʥʘʛʨʫʟʢʘʤʠ, ʦʰʠʙʢʘʤʠ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʧʨʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʠ, ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ, ʯʝʣʦʚʝʯʝʩʢʠʡ ʬʘʢʪʦʨ.  

ʆʧʪʠʤʘʣʴʥʳʤ ʠ ʫʞʝ ʧʨʠʟʥʘʥʥʳʤ ʥʘ ʧʨʘʢʪʠʢʝ ʚʘʨʠʘʥʪʦʤ ʨʝʰʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʤ 

ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤ 

ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʦʙʲʝʢʪʦʚ. ɼʠʩʩʝʨʪʘʮʠʷ ʷʚʣʷʝʪʩʷ ʦʙʦʙʱʝʥʠʝʤ 

ʦʧʳʪʘ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ 

(ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʛʦ, ʩʝʡʩʤʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ) ʠ ʠʭ 

ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʷ, ʨʘʩʩʤʦʪʨʝʥ ʢʨʫʛ ʘʧʧʘʨʘʪʫʨʥʳʭ ʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ. ʉʨʝʜʠ 

ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʧʫʙʣʠʢʘʮʠʡ ʠ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʦʪʤʝʪʠʤ ʥʘʠʙʦʣʝʝ 

ʙʣʠʟʢʠʝ ʢ ʥʘʰʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʠ ʩʦʜʝʨʞʘʱʠʝ ʢʣʶʯʝʚʳʝ ʠʜʝʠ (ɹʘʟʘ 

ʄʝʞʜʫʥʘʨʦʜʥʳʭ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʙʦʣʴʰʠʭ ʧʣʦʪʠʥ ICOLD; 

ɻʆʉʊ ʈ 22.1.12 ï 2005; ʄʈɼʉ 02-08; ɼʦʚʛʘʥʴ, 2006; ɽʤʘʥʦʚ, ʉʝʣʝʟʥʝʚ, ɹʘʭ ʠ ʜʨ., 

2002; ʂʘʧʫʩʪʷʥ, 2012; ʇʘʪʝʥʪ 2515130 (ɺʦʨʦʙʴʝʚʘ, ɿʦʣʦʪʫʭʠʥ, 2014); ʂʦʨʦʣʝʥʢʦ, 

2014; Antonovskaya et al., 2017; RECONASSé, 2017 ʠ ʜʨ.). ʉʝʡʩʤʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ 

ï ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʶʱʝʝʩʷ ʥʘʧʨʘʚʣʝʥʠʝ, ʟʘʭʚʘʪʳʚʘʶʱʝʝ ʚʩʝ ʙʦʣʴʰʠʝ ʩʬʝʨʳ ʝʛʦ 

ʧʨʠʤʝʥʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʧʨʠʚʣʝʢʘʶʪʩʷ ʥʦʚʳʝ ʘʧʧʘʨʘʪʫʨʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ, 

ʯʪʦ ʯʘʩʪʦ ʤʝʥʷʝʪ ʠʜʝʦʣʦʛʠʶ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤ (Antonovskaya et al., 2017; ʈʦʛʦʞʠʥ 

ʠ ʜʨ., 2016) ʠ ʚʩʢʨʳʚʘʝʪ ʨʷʜ ʥʝʧʨʦʨʘʙʦʪʘʥʥʳʭ ʚʦʧʨʦʩʦʚ ʦʩʦʙʝʥʥʦ ʧʨʠ ʚʥʝʜʨʝʥʠʠ. 

ʉʦʟʜʘʥʥʳʝ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XX ʚ. ʪʝʭʥʠʯʝʩʢʠʝ ʨʝʰʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʘ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʩʦʦʨʫʞʝʥʠʡ (ʥʘʧʨʠʤʝʨ, ʟʜʘʥʠʝ ʄɻʋ) ʠʣʠ 

ʫʟʢʦʛʦ ʢʨʫʛʘ ʦʙʲʝʢʪʦʚ (ʥʘʧʨʠʤʝʨ, ʚʳʩʦʪʥʳʝ ʧʣʦʪʠʥʳ I ʠ II  ʢʣʘʩʩʦʚ), ʥʝʠʟʙʝʞʥʦ 

ʬʠʟʠʯʝʩʢʠ ʠ ʤʦʨʘʣʴʥʦ ʩʪʘʨʝʶʪ. ʂʨʦʤʝ ʪʦʛʦ, ʘʥʘʣʠʟ ʧʨʠʯʠʥ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʥʦʩʠʪ ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʥʝ 

ʠʩʯʝʨʧʳʚʘʝʪ ʚʝʩʴ ʢʨʫʛ ʦʧʘʩʥʦʩʪʝʡ, ʪ.ʢ. ʤʥʦʛʠʝ ʧʨʦʮʝʩʩʳ ʠʟʫʯʝʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʧʦʣʥʦ (ʃʦʙʘʥʦʚʩʢʠʡ, 2009). ʇʨʠ ʵʪʦʤ, ʯʝʤ ʙʦʣʝʝ ʨʘʟʥʦʦʙʨʘʟʝʥ ʢʨʫʛ ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʯʝʤ ʙʦʣʝʝ ʭʨʫʧʢʘʷ ʧʨʠʨʦʜʥʘʷ ʵʢʦʩʠʩʪʝʤʘ, ʢʦʣʠʯʝʩʪʚʦ ʩʦʯʝʪʘʥʠʡ 

ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʦʧʘʩʥʳʭ ʧʨʦʮʝʩʩʦʚ ʨʘʩʪʝʪ. ʕʪʦ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʪʥʦʩʠʪʩʷ ʢ 

ʪʝʨʨʠʪʦʨʠʷʤ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ. ʀʟ-ʟʘ ʩʣʦʞʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, 

ʪʨʫʜʥʦʜʦʩʪʫʧʥʦʩʪʠ ʨʘʡʦʥʦʚ, ʦʪʩʫʪʩʪʚʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʧʨ. 

ʘʨʢʪʠʯʝʩʢʠʝ ʪʝʨʨʠʪʦʨʠʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʩʣʝʜʦʚʘʥʳ ʬʨʘʛʤʝʥʪʘʨʥʦ, ʚʧʣʦʪʴ ʜʦ 

ʪʦʛʦ, ʯʪʦ ʜʘʞʝ ʩʝʡʩʤʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʨʘʟʥʦʤʘʩʰʪʘʙʥʦ, ʝʩʪʴ çʙʝʣʳʝ ʧʷʪʥʘè, 

ʦʩʦʙʝʥʥʦ ʜʣʷ ʰʝʣʴʬʘ ʠ ʘʨʢʪʠʯʝʩʢʠʭ ʦʩʪʨʦʚʦʚ (ʉʇ 14.13330.2014).  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʤʝʥʥʦ ʉʝʚʝʨʥʳʡ ʃʝʜʦʚʠʪʳʡ ʦʢʝʘʥ ʧʦ-ʧʨʝʞʥʝʤʫ ʦʩʪʘʝʪʩʷ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʘʞʥʳʤ ʨʘʡʦʥʦʤ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʢʘʢ ʨʝʛʠʦʥʘʣʴʥʦʡ ʛʝʦʣʦʛʠʠ (Van 

Wagoner et al., 1986; Ryberg et al., 1995; ɽʛʦʨʢʠʥ, 2000; Ramesh et al., 2002; ɺʝʨʙʘ, 

2007; Roslov et al., 2009; Malyshev,et al., 2012; ʈʦʛʦʞʠʥ ʠ ʜʨ., 2016; Evangelatos, 

Mosher, 2016 ʠ ʤʥʦʛʠʝ ʜʨ.) ʠ ʨʘʟʚʝʜʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ (ɼʦʙʨʝʮʦʚ, ʂʦʥʪʦʨʦʚʠʯ, 2013; 
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ʂʘʤʠʥʩʢʠʡ ʠ ʜʨ., 2012 ʠ ʤʥʦʛʠʝ ʜʨ.), ʪʘʢ ʠ ʛʣʦʙʘʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʢʘʩʘʶʱʠʭʩʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʚ ʮʝʣʦʤ (Sokolov et al., 2002; Gaina et al., 2009; 2011; 

ɸʨʪʶʰʢʦʚ, 2010; ʃʘʚʝʨʦʚ ʠ ʜʨ., 2013; ʂʫʣʘʢʦʚ ʠ ʜʨ., 2013; Lebedev et al., 2017 ʠ 

ʤʥʦʛʠʝ ʜʨ.). ɼʘʥʥʳʝ ʦ ʩʣʘʙʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ ɿʘʧʘʜʥʦʛʦ ʘʨʢʪʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ ʈʌ, 

ʚʳʷʚʣʝʥʥʳʝ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ, ʠʟʤʝʥʠʣʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʛʝʦʜʠʥʘʤʠʢʝ ʵʪʦʛʦ 

ʨʝʛʠʦʥʘ ʠ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʛʣʫʙʣʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʨʦʜʳ ʠ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʷʚʣʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ (ʖʜʘʭʠʥ ʠ ʜʨ., 2003; 

ʄʘʣʦʚʠʯʢʦ ʠ ʜʨ., 2014; Antonovskaya et al., 2015; ʈʦʛʦʞʠʥ ʠ ʜʨ., 2016 ʠ ʜʨ.). ʆʜʥʠʤ 

ʠʟ ʧʫʪʝʡ ʨʝʰʝʥʠ ̫ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤ ʩʪʘʮʠʦʥʘʨʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʥʘʙʣʶʜʝʥʠʡ, ʪ.ʝ. ʤʦʥʠʪʦʨʠʥʛʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʥʠʡ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʧʦʥʷʪʠʝ çʩʝʡʩʤʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛè 

ʬʘʢʪʠʯʝʩʢʠ ʪʨʝʙʫʝʪ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʦʭʚʘʪʘ ʧʨʦʙʣʝʤʳ ï ʦʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ 

ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʘ ʜʦ ʩʦʩʪʦʷʥʠʷ ʝʛʦ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʢʦʥʪʨʦʣʷ ʨʘʙʦʪʳ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ɿʘʜʘʯʘ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʩʣʦʞʥʘʷ ʠ ʤʥʦʛʦʜʠʩʮʠʧʣʠʥʘʨʥʘʷ, ʘ, ʩ 

ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʫʧʨʦʱʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʨʘʙʦʪʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ 

ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ, ʥʘʯʠʥʘʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʩ çʯʠʩʪʦʛʦ ʣʠʩʪʘè, ʪ.ʝ. ʙʝʟ ʧʦʜʩʪʨʦʡʢʠ ʢ 

ʠʤʝʶʱʠʤʩʷ, ʥʦ ʫʩʪʘʨʝʚʰʠʤ ʨʝʰʝʥʠʷʤ.  

ʉʫʱʝʩʪʚʝʥʥʦ, ʯʪʦ ʜʣʷ ʨʘʟʚʠʪʠʷ ʥʦʚʳʭ ʧʦʜʭʦʜʦʚ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʝʥʠʝ 

ʢʨʫʧʥʦʛʦ ʦʙʦʙʱʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʠ ʤʝʪʦʜʠʢ, ʩʦʧʨʦʚʦʞʜʘʝʤʦʛʦ ʘʥʘʣʠʟʦʤ ʠ 

ʧʝʨʝʩʤʦʪʨʦʤ ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʤʦʥʠʪʦʨʠʥʛʫ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠ 

ʪʝʨʨʠʪʦʨʠʡ ʠʭ ʨʘʟʤʝʱʝʥʠʷ. ɺʘʞʥʦʡ ʦʩʥʦʚʦʡ ʩʦʟʜʘʚʘʝʤʳʭ ʨʝʰʝʥʠʡ ʷʚʣʷʝʪʩʷ 

ʩʦʚʨʝʤʝʥʥʘʷ ʧʨʠʙʦʨʥʘʷ ʙʘʟʘ, ʚʳʯʠʩʣʠʪʝʣʴʥʳʝ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, ʧʨʠʚʣʝʯʝʥʠʝ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ ʠʟ ʨʘʟʥʳʭ ʦʪʨʘʩʣʝʡ, 

ʘ ʪʘʢʞʝ ʢʦʤʧʣʝʢʩʥʳʡ ʤʥʦʛʦʜʠʩʮʠʧʣʠʥʘʨʥʳʡ ʧʦʜʭʦʜ ʢ ʤʦʥʠʪʦʨʠʥʛʫ. ʀʤʝʥʥʦ ʥʘ 

ʚʦʩʧʦʣʥʝʥʠʝ ʜʘʥʥʦʛʦ ʧʨʦʙʝʣʘ ʚ ʩʫʱʝʩʪʚʫʶʱʝʡ ʩʠʪʫʘʮʠʠ ʚ ʩʬʝʨʝ ʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʥʘʮʝʣʝʥʘ ʜʘʥʥʘʷ ʜʠʩʩʝʨʪʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʠʨʦʜʥʳʝ ʠ ʪʝʭʥʦʛʝʥʥʳʝ ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ, 

ʩʦʟʜʘʚʘʝʤʳʝ ʩʦʙʩʪʚʝʥʥʳʤʠ ʠ ʚʳʥʫʞʜʝʥʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʦʙʲʝʢʪʦʚ 

(ʩʦʦʨʫʞʝʥʠʷʤʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʝʤ), ʛʨʫʥʪʳ ʦʩʥʦʚʘʥʠʷ ʬʫʥʜʘʤʝʥʪʦʚ, ʚʝʨʭʥʷʷ ʯʘʩʪ ɹ

ʟʝʤʥʦʡ ʢʦʨʳ, ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ, ʦʨʛʘʥʠʟʘʮʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ, 

ʩʝʡʩʤʠʯʥʦʩʪʴ ɿʘʧʘʜʥʦʛʦ ʘʨʢʪʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ ʈʌ. 

ʎʝʣʴ: ʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʯʝʩʢʠʭ ʦʩʥʦʚ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʦʮʝʥʢʝ 

ʩʦʩʪʦʷʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʪʝʨʨʠʪʦʨʠʡ ʠʭ ʨʘʟʤʝʱʝʥʠʷ ʥʘ ʦʩʥʦʚʝ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ.  

ɼʦʩʪʠʞʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʧʦʪʨʝʙʦʚʘʣʦ ʨʝʰʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʟʘʜʘʯ: 

1. ʉʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʩʚʝʜʝʥʠʷ ʦ ʩʠʛʥʘʣʘʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʨʠ ʩʝʡʩʤʠʯʝʩʢʦʤ 

ʤʦʥʠʪʦʨʠʥʛʝ, ʠ ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʝʛʠʩʪʨʠʨʫʶʱʝʡ ʘʧʧʘʨʘʪʫʨʳ, 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʝʡʩʤʠʯʝʩʢʠʤ ʜʘʪʯʠʢʘʤ ʠ ʩʧʦʩʦʙʘʤ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, 

ʧʨʦʚʝʩʪʠ ʦʧʨʦʙʦʚʘʥʠʝ ʵʬʬʝʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ. 

2. ʈʘʩʰʠʨʠʪʴ ʛʝʦʛʨʘʬʠʶ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ɿʘʧʘʜʥʦʛʦ ʘʨʢʪʠʯʝʩʢʦʛʦ 

ʩʝʢʪʦʨʘ ʈʌ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʥʘʙʣʶʜʝʥʠʡ ʚʦʩʪʦʯʥʝʝ 30Á ʚ.ʜ. ʩ ʧʦʚʳʰʝʥʠʝʤ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʦ ʤʘʛʥʠʪʫʜʝ ʥʝ ʥʠʞʝ 3.5 ʜʣʷ ʚʩʝʛʦ ʨʝʛʠʦʥʘ. 

3. ʋʪʦʯʥʠʪʴ ʢʘʨʪʫ ʩʝʡʩʤʠʯʥʦʩʪʠ ɿʘʧʘʜʥʦʛʦ ʘʨʢʪʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ ʈʌ ʠ ʚʳʷʚʠʪʴ 

ʟʦʥʳ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʳʭ ʦʧʘʩʥʦʩʪʝʡ.  

4. ʈʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʫ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʫʥʠʢʘʣʴʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʧʨʠ 

ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ. 

5. ʈʘʟʨʘʙʦʪʘʪʴ ʥʘʙʦʨ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʧʦʩʦʙʦʚ ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ 

ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ, ʛʨʫʥʪʦʚ ʦʩʥʦʚʘʥʠʷ ʠ ʧʣʦʱʘʜʦʢ ʨʘʟʤʝʱʝʥʠʷ 
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ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʧʨʠ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʰʫʤʦʚ. 

6. ʈʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʥʝʜʦʧʫʩʪʠʤʳʭ ʚʠʙʨʘʮʠʡ ʛʠʜʨʦʘʛʨʝʛʘʪʘ ɻʕʉ ʚʩʣʝʜʩʪʚʠʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʧʫʣʴʩʘʮʠʡ. 

ʆʙʦʩʥʦʚʘʥʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ï ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʘʣʠʙʨʦʚʘʥʥʦʡ 

ʘʧʧʘʨʘʪʫʨʳ, ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʘʥʘʣʠʟʦʤ, ʧʦʚʪʦʨʷʝʤʦʩʪʴʶ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴʶ ʩ ʜʘʥʥʳʤʠ ʜʨʫʛʠʭ ʤʝʪʦʜʠʢ ʠ ʩ ʠʥʞʝʥʝʨʥʳʤʠ 

ʨʘʩʯʝʪʘʤʠ. 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ ʨʘʙʦʪʳ 

1. ʄʦʥʠʪʦʨʠʥʛ ʩʣʘʙʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ ɿʘʧʘʜʥʦʛʦ ʘʨʢʪʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ ʈʌ ʧʦ 

ʜʘʥʥʳʤ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʩʝʪʠ ʧʦʢʘʟʳʚʘʝʪ ʥʘʣʠʯʠʝ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʩʦʙʳʪʠʡ ʚ ʤʝʩʪʘʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʩʦʙʦ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʠʯʝʩʢʠʭ 

ʦʙʲʝʢʪʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʨʘʡʦʥʝ ʟʘʭʦʨʦʥʝʥʠʷ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ ʥʘ ʤʦʨʩʢʦʤ ʜʥʝ 

ʠ ʚ ʨʘʡʦʥʝ ʉʝʚʤʦʨʧʫʪʠ. 

2. ɺʳʷʚʣʝʥʘ ʩʝʡʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ ʥʘ ʩʢʣʦʥʝ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʘʨʢʪʠʯʝʩʢʦʛʦ 

ʰʝʣʴʬʘ (ʤʝʞʜʫ ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ ʠ ʘʨʭ. ɿʝʤʣʷ ʌʨʘʥʮʘ-ʀʦʩʠʬʘ), ʯʪʦ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ 

ʠʟ ʠʥʜʠʢʘʪʦʨʦʚ ʢʘʨʪʠʨʦʚʘʥʠʷ ʛʨʘʥʠʮʳ ʈʦʩʩʠʠ ʚ ɸʨʢʪʠʢʝ, ʘ ʪʘʢʞʝ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʜʝʩʪʨʫʢʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʥʘ ʰʝʣʴʬʝ. ʂʨʦʤʝ ʪʦʛʦ, ʝʜʠʥʠʯʥʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ ʟʦʥʘʭ 

ʜʝʧʨʝʩʩʠʡ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʦʚʝʡʰʫʶ ʪʝʢʪʦʥʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʘʩʩʦʮʠʠʨʫʝʤʫʶ ʩ 

ʚʳʩʦʢʦʩʢʦʨʦʩʪʥʳʤʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʷʤʠ ʚ ʟʝʤʥʦʡ ʢʦʨʝ.  

3. ʇʦʣʫʯʝʥʳ ʥʦʚʳʝ ʟʥʘʥʠʷ ʦ ʩʝʡʩʤʠʯʥʦʩʪʠ ɿʘʧʘʜʥʦʛʦ ʘʨʢʪʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ ʈʌ. 

ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʧʨʦʚʝʩʪʠ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʚʝʩʴʤʘ 

ʘʢʪʫʘʣʴʥʦʝ ʜʣʷ ʩʝʡʩʤʦʨʘʡʦʥʠʨʦʚʘʥʠʷ ʠ, ʪʝʤ ʩʘʤʳʤ, ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

4. ɺʧʝʨʚʳʝ ʦʙʦʙʱʝʥ ʦʧʳʪ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʢʦʥʩʪʨʫʢʮʠʡ 

ʫʥʠʢʘʣʴʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ. ʅʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʧʨʠʤʝʨʘʭ ʧʦʢʘʟʘʥʳ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʫʞʝ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʚʝʜʝʥʠʝ 

ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʩʣʝ ʝʝ ʚʦʟʚʝʜʝʥʠʷ. ʇʨʠʚʝʜʝʥʥʳʝ ʤʘʪʝʨʠʘʣʳ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʘ ʧʨʘʢʪʠʢʝ ʜʣʷ ʦʮʝʥʢʠ ʚʦʟʜʝʡʩʪʚʠʡ, ʘ ʪʘʢʞʝ ʩʪʘʪʴ ʦʩʥʦʚʦʡ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ ʧʦ ʚʳʷʚʣʝʥʠʶ ʦʩʥʦʚʥʳʭ ʟʘʢʦʥʦʚ ʠʟʤʝʥʝʥʠ ̫ʚ ʨʘʙʦʪʝ 

ʢʦʥʩʪʨʫʢʮʠʡ (ʧʦʣʟʫʯʝʩʪʴ ʞʝʣʝʟʦʙʝʪʦʥʘ, ʚʢʣʘʜ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʠʟʤʝʥʝʥʠʡ ʠ ʧʨ.).  

5. ʈʘʟʨʘʙʦʪʘʥʳ ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʧʦʩʦʙʳ ʦʙʩʣʝʜʦʚʘʥʠʷ ʩʦʦʨʫʞʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʨʠ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʰʫʤʦʚ. ʕʪʦ ʚʘʞʥʦ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ 

ʤʦʥʠʪʦʨʠʥʛʘ (ʩʪʘʜʠʷ ʧʨʦʚʝʜʝʥʠʷ ʦʙʩʣʝʜʦʚʘʥʠʡ), ʪ.ʢ. ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʠʚʥʦ ʧʦʣʫʯʘʪʴ 

ʠʥʪʝʛʨʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʦʩʪʦʷʥʠʠ ʦʙʲʝʢʪʘ ʠ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʳʤ ʜʣʷ 

ʧʦʥʠʤʘʥʠʷ ʧʨʠʨʦʜʳ ʧʨʦʮʝʩʩʦʚ ʜʝʬʦʨʤʠʨʦʚʘʥʠʷ ʪʝʣʘ ʩʦʦʨʫʞʝʥʠʷ. ɼʣʷ ʙʦʣʝʝ 

ʜʝʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʧʦʯʪʠʪʝʣʴʥʳ ʘʢʪʠʚʥʳʝ ʩʝʡʩʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʠʩʪʦʯʥʠʢʘ ʠ ʩʭʝʤʳ ʥʘʙʣʶʜʝʥʠʡ, ʥʘʮʝʣʝʥʥʳʝ ʥʘ ʠʟʫʯʝʥʠʠ ʚʳʜʝʣʝʥʥʦʛʦ 

ʘʥʦʤʘʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʪʝʣʘ ʩʦʦʨʫʞʝʥʠʷ ʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ.  

6. ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʩʝʡʩʤʠʯʝʩʢʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʩʦʩʪʦʷʥʠʷ ʩʦʦʨʫʞʝʥʠʡ ʠ 

ʛʨʫʥʪʦʚ ʦʩʥʦʚʘʥʠʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʛʥʘʣʦʚ, ʩʦʟʜʘʚʘʝʤʳʭ ʤʦʱʥʳʤ 

ʵʣʝʢʪʨʦʦʙʦʨʫʜʦʚʘʥʠʝʤ. 

7. ʇʦʢʘʟʘʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʢʦʥʪʨʦʣʷ ʨʘʙʦʪʳ ʛʠʜʨʦʘʛʨʝʛʘʪʦʚ ɻʕʉ ʧʫʪʝʤ 

ʨʝʛʠʩʪʨʘʮʠʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʚ ʫʜʘʣʝʥʥʦʡ ʦʪ ʘʛʨʝʛʘʪʦʚ ʪʦʯʢʝ. 
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ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʨʘʙʦʪʳ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʙʦʪ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʩʝʪʠ ʚ 2013 ʛ. 

ʙʳʣ ʧʨʠʩʫʞʜʝʥ ʤʝʞʜʫʥʘʨʦʜʥʳʡ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʡ ʢʦʜ ɸʅ, ʪ.ʝ. ʩʝʪʴ ʧʦʣʫʯʠʣʘ 

ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʧʨʠʟʥʘʥʠʝ. ɺ 2014 ʛ. ʩʝʪʴ ʙʳʣʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ ʢʘʯʝʩʪʚʝ 

ʫʥʠʢʘʣʴʥʦʡ ʥʘʫʯʥʦʡ ʫʩʪʘʥʦʚʢʠ (ʋʅʋ) ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ çʉʦʚʨʝʤʝʥʥʘʷ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè http://www.ckp-rf.ru/usu. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʤʦʥʠʪʦʨʠʥʛ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ 

ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʝʢʪʦʨʘ ɸʨʢʪʠʢʠ, ʟʘʱʠʪʫ ʥʘʮʠʦʥʘʣʴʥʳʭ ʠʥʪʝʨʝʩʦʚ ʧʨʠ ʦʩʚʦʝʥʠʠ 

ɸʨʢʪʠʢʠ, ʦʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʠ ʠʥʠʮʠʠʨʫʝʤʳʭ ʠʤʠ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʡ (ʧʨʦʩʘʜʢʠ, ʦʙʚʘʣʳ ʠ ʧʨ.). 

ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʩʠʩʪʝʤʳ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʫʩʧʝʰʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʪ 

ʥʘ ʨʷʜʝ ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʡ ʛ. ʄʦʩʢʚʳ (ʫʣ. ɼʘʚʳʜʢʦʚʩʢʘʷ, ʫʣ. ɼʳʙʝʥʢʦ, ʫʣ. ʄʘʨʰʘʣʘ-

ɾʫʢʦʚʘ), ʥʘ ʏʠʨʢʝʡʩʢʦʡ ɻʕʉ (ʏɻʕʉ, ʈʝʩʧʫʙʣʠʢʘ ɼʘʛʝʩʪʘʥ). ʉʠʩʪʝʤʘ ʏɻʕʉ ʧʨʠʥʷʪʘ 

ʚ ʧʨʦʤʳʰʣʝʥʥʫʶ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ 2015 ʛ., ʦʪʤʝʯʝʥʘ ʜʠʧʣʦʤʦʤ ʠ ʟʦʣʦʪʦʡ ʤʝʜʘʣʴʶ ʥʘ 

13-ʦʤ ʄʦʩʢʦʚʩʢʦʤ ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʬʦʨʫʤʝ ʠ ʚʳʩʪʘʚʢʝ çʊʦʯʥʳʝ ʠʟʤʝʨʝʥʠʷ ï ʦʩʥʦʚʘ 

ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ. MetrolExpʦ'2017è. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʨʠʝʤʳ 

ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʫʨʦʚʥʝ ʧʨʠ ʦʙʩʣʝʜʦʚʘʥʠʠ ʧʣʦʪʠʥʳ Song Tranh-

2, ɺʴʝʪʥʘʤ, ʛʜʝ ʙʳʣʘ ʚʳʷʚʣʝʥʘ ʧʨʠʯʠʥʘ ʥʘʨʫʰʝʥʠʡ ʮʝʣʦʩʪʥʦʩʪʠ ʧʣʦʪʠʥʳ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʩʝʡʩʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʠʩʪʝʤʳ ʛʠʜʨʦʪʫʨʙʠʥʘ-ʚʦʜʦʚʦʜ 

ʧʨʠʧʣʦʪʠʥʥʳʭ ɻʕʉ ʦʪʢʨʳʚʘʶʪ ʥʦʚʳʝ ʧʝʨʩʧʝʢʪʠʚʳ ʦʙʝʩʧʝʯʝʥʠʷ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʢʦʥʪʨʦʣʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʧʫʪʝʤ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʷ 

ʩʠʩʪʝʤ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʛʠʜʨʦʪʫʨʙʠʥʳ ʠ ʩʝʡʩʤʦʤʦʥʠʪʦʨʠʥʛʘ ʧʣʦʪʠʥʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʦʚʳʩʠʪʴ ʥʘʜʝʞʥʦʩʪʴ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʩʪʦʷʥʠʷ ʠ ʨʘʙʦʪʳ ʛʠʜʨʦʪʫʨʙʠʥ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʥʝʟʘʚʠʩʠʤʳʭ ʩʠʩʪʝʤ ʥʘʙʣʶʜʝʥʠʷ (ʩʝʡʩʤʦʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʚʠʙʨʦʢʦʥʪʨʦʣʷ), ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʬʠʟʠʢʠ ʧʨʦʮʝʩʩʦʚ. ʈʝʟʫʣʴʪʘʪʳ 

ʪʨʝʙʫʶʪ ʜʦʨʘʙʦʪʢʠ ʧʫʪʝʤ ʧʨʦʚʝʜʝʥʠʷ ʤʘʩʰʪʘʙʥʳʭ ʥʘʪʫʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ. 

ʅʘ ʟʘʱʠʪʫ ʚʳʥʦʩʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʧʦʣʦʞʝʥʠʷ: 

1. ʉʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʛʦ ʘʨʢʪʠʯʝʩʢʦʛʦ 

ʩʝʢʪʦʨʘ ʈʌ, ʧʦʣʫʯʝʥʥʦʝ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩ ʦʩʥʦʚʥʳʤʠ ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ 

ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʧʦʟʚʦʣʷʶʱʝʝ ʫʢʘʟʘʪʴ ʟʦʥʳ ʩʦʚʨʝʤʝʥʥʦʡ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʠ ʫʪʦʯʥʠʪʴ ʧʘʨʘʤʝʪʨʳ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ ʜʣʷ 

ʧʣʘʪʬʦʨʤʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

2. ʉʠʩʪʝʤʘ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʦʙʲʝʜʠʥʷʶʱʘʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʩʦʩʪʦʷʥʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʦʧʘʩʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʠʭ 

ʨʘʟʤʝʱʝʥʠʷ, ʘ ʪʘʢʞʝ ʧʦʟʚʦʣʷʶʱʘʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʚʝʩʪʠ ʚʠʙʨʦʤʦʥʠʪʦʨʠʥʛ 

ʨʘʙʦʪʘʶʱʝʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʫʥʠʬʠʮʠʨʦʚʘʥʥʦʡ ʜʣʷ ʢʦʤʧʣʝʢʩʘ ʤʝʪʦʜʠʢ, ʧʨʠʤʝʥʷʝʤʳʭ 

ʥʘ ʦʙʲʝʢʪʝ, ʩʦʚʨʝʤʝʥʥʳʭ ʩʧʦʩʦʙʦʚ ʩʙʦʨʘ ʠ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ. 

3. ʄʝʪʦʜʠʢʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʪʝʩʪʦʚʳʭ ʩʣʘʙʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʚʦʟʜʝʡʩʪʚʠʡ, ʦʙʲʝʜʠʥʷʶʱʘʷ ʥʘʙʣʶʜʝʥʠʷ ʚʠʙʨʘʮʠʡ ʨʘʟʥʦʡ ʧʨʠʨʦʜʳ ʠ ʢʦʤʧʴʶʪʝʨʥʦʝ 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʝʘʢʮʠʠ ʩʦʦʨʫʞʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʘʷ ʦʮʝʥʠʪʴ ʩʦʩʪʦʷʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ 

ʫʥʠʢʘʣʴʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʩʠʣʴʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʚʦʟʜʝʡʩʪʚʠʷʭ.  

4. ʂʦʤʧʣʝʢʩ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʧʦʩʦʙʦʚ ʦʧʝʨʘʪʠʚʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʜʣʷ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʦʧʨʝʜʝʣʷʪʴ 
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ʩʦʩʪʦʷʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʛʨʫʥʪʦʚ ʦʩʥʦʚʘʥʠʷ ʧʨʠ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʰʫʤʦʚ. 

5. ʄʝʪʦʜʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʢʦʥʪʨʦʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʥʝʜʦʧʫʩʪʠʤʳʭ ʚʠʙʨʘʮʠʡ 

ʛʠʜʨʦʘʛʨʝʛʘʪʦʚ ɻʕʉ ʚʩʣʝʜʩʪʚʠʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʫʣʴʩʘʮʠʡ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʩʫʜʠʪʴ ʦ ʥʘʩʪʫʧʣʝʥʠʠ ʦʧʘʩʥʦʡ ʩʠʪʫʘʮʠʠ ʠʟ ʫʜʘʣʝʥʥʦʡ ʦʪ ʘʛʨʝʛʘʪʘ ʪʦʯʢʠ ʩʠʩʪʝʤʳ 

ʤʦʥʠʪʦʨʠʥʛʘ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʩʧʝʢʪʨʘʣʴʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʘʥʘʣʠʟʘ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ. 

ʉʚʷʟɹ ʨʘʙʦʪʳ ʩ ʥʘʫʯʥʳʤʠ ʧʨʦʛʨʘʤʤʘʤʠ 

ɺ ʜʠʩʩʝʨʪʘʮʠʦʥʥʫʶ ʨʘʙʦʪʫ ʚʢʣʶʯʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ, 

ʚʳʧʦʣʥʝʥʥʳʭ ʧʨʠ ʧʦʜʜʝʨʞʢʝ: ʧʨʦʛʨʘʤʤʳ ʅʀʈ ˉ ɸɸɸɸ-ɸ16-116052710111-2 (ʈ), 

ʧʨʦʝʢʪʦʚ ʈʌʌʀ 14-05-98801 (ʈ), 10-05-00497 (ʈ), 11-05-98800 (ʈ), ʚ ʪ.ʯ. 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 14-05-93080 (ʈ), ʧʨʦʛʨʘʤʤʳ ʇʨʝʟʠʜʠʫʤʘ ʈɸʅ ˉ 12-ʇ-5-1009 (ʀ), 

ʧʨʦʛʨʘʤʤ ʋʨʆ ʈɸʅ 12-ʋ-5-1006 (ʈ), 15-10-5-7 (ʀ); ʛʨʘʥʪʦʚ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʄʂ-

2337.2009.8 (ʈ), ʄʂ-4070.2011.8 (ʈ), ʌʎʇ ʥʘ 2009-2013 ʛʛ.: ʛʦʩʢʦʥʪʨʘʢʪ 

 ̄14.740.11.0195 (ʈ), ʩʦʛʣʘʰʝʥʠʝ ˉ 8331 (ʈ) ʠ ʧʨ. 

ʃʠʯʥʳʡ ʚʢʣʘʜ ʘʚʪʦʨʘ ʧʨʠʩʫʪʩʪʚʫʝʪ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ. 

ɸʚʪʦʨʦʤ ʩʬʦʨʤʫʣʠʨʦʚʘʥʳ ʮʝʣʠ ʠ ʟʘʜʘʯʠ ʨʘʙʦʪʳ, ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʨʝʘʣʠʟʦʚʘʥʳ 

ʤʝʪʦʜʠʢʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚʳʧʦʣʥʝʥʳ ʦʩʥʦʚʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʥʘ 

ʚʩʝʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʦʙʲʝʢʪʘʭ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʨʘʙʦʪʝ, ʧʨʠʥʷʪʦ ʫʯʘʩʪʠʝ ʚ 

ʨʘʟʨʘʙʦʪʢʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʧʧʘʨʘʪʫʨʳ, ʧʨʦʚʝʜʝʥʘ ʦʙʨʘʙʦʪʢʘ ʠ 

ʘʥʘʣʠʟ ʜʘʥʥʳʭ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʙʦʩʥʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʥʘʙʣʶʜʘʝʤʳʭ ʷʚʣʝʥʠʡ. ʇʦʜ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʠ ʣʠʯʥʦʤ ʫʯʘʩʪʠʠ ʘʚʪʦʨʘ ʚ ʪʝʯʝʥʠʝ 2010-2016 ʛʛ. ʙʳʣʠ ʦʪʢʨʳʪʳ 

ʩʣʝʜʫʶʱʠʝ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʝ ʧʫʥʢʪʳ ʚ ɿʘʧʘʜʥʦʤ ʘʨʢʪʠʯʝʩʢʦʤ ʩʝʢʪʦʨʝ ʈʌ: ʩʘʤʳʝ 

ʩʝʚʝʨʥʳʝ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʝ ʧʫʥʢʪʳ ʈʦʩʩʠʠ ï çɿʝʤʣʷ ʌʨʘʥʮʘ-ʀʦʩʠʬʘè ʠ çʆʤʝʛʘè ʥʘ 

ʦ. ɿʝʤʣʷ ɸʣʝʢʩʘʥʜʨʳ ʘʨʭ. ɿʝʤʣʷ ʌʨʘʥʮʘ-ʀʦʩʠʬʘ; çʉʝʚʝʨʥʘʷ ɿʝʤʣʷè ʥʘ ʘʨʭ. 

ʉʝʚʝʨʥʘʷ ɿʝʤʣʷ, çʅʘʨʴʷʥ-ʄʘʨè ʚ ʛ. ʅʘʨʴʷʥ-ʄʘʨ ʅɸʆ; çɸʤʜʝʨʤʘè ʚ ʧ. ɸʤʜʝʨʤʘ 

ʅɸʆ; çɸʥʜʦʟʝʨʦè, ʆʥʝʞʩʢʠʡ ʨ-ʥ. 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʨʘʙʦʪʳ. ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, ʰʝʩʪʠ ʛʣʘʚ, 

ʟʘʢʣʶʯʝʥʠʷ, ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ ʠ 1 ʧʨʠʣʦʞʝʥʠʷ. ʆʙʲʝʤ ʨʘʙʦʪʳ 317 ʩʪʨʘʥʠʮ 

ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʘ, ʚʢʣʶʯʘʷ 151 ʨʠʩʫʥʦʢ, 32 ʪʘʙʣʠʮʳ. ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

ʩʦʜʝʨʞʠʪ 493 ʠʩʪʦʯʥʠʢʘ. 

ɸʧʨʦʙʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʙʦʪʳ ʠ ʧʫʙʣʠʢʘʮʠʠ 

ʉʝʡʩʤʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʠ ʩʭʝʤʳ ʘʧʨʦʙʠʨʦʚʘʥ  rʥʘ ʨʷʜʝ ʫʥʠʢʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ 

ʈʦʩʩʠʠ: ʚʳʩʦʪʥʳʭ ʟʜʘʥʠʷʭ ʠ ʧʣʦʱʘʜʢʘʭ ʠʭ ʨʘʟʤʝʱʝʥʠʷ (ʛ. ʄʦʩʢʚʘ), ʧʣʦʪʠʥʘʭ ɻʕʉ 

(ʢʘʩʢʘʜ ʉʫʣʘʮʢʠʭ ɻʕʉ, ʈʝʩʧʫʙʣʠʢʘ ɼʘʛʝʩʪʘʥ; ʧʣʦʪʠʥʘ Song Tranh-2, ɺʴʝʪʥʘʤ), 

ʛʘʟʦʢʦʤʧʨʝʩʩʦʨʥʳʭ ʫʩʪʘʥʦʚʢʘʭ (ɺʦʩʪʦʯʥʦʝ ʊʘʨʢʦʩʘʣʠʥʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ, ʗʅɸʆ), 

ʠʩʪʦʨʠʢʦ-ʘʨʭʠʪʝʢʪʫʨʥʦʤ ʢʦʤʧʣʝʢʩʝ ʉʦʣʦʚʝʮʢʦʛʦ ʢʨʝʤʣ ̫ (ɸʨʭʘʥʛʝʣʴʩʢʘʷ ʦʙʣ.), 

ʉʧʘʩʦ-ʇʨʠʣʫʮʢʦʛʦ ʤʦʥʘʩʪʳʨ ̫(ʛ. ɺʦʣʦʛʜʘ) ʠ ʧʨ. 

ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʘʚʪʦʨʦʤ ʣʠʯʥʦ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʨʦʩʩʠʡʩʢʠʭ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ʠ 

ʩʠʤʧʦʟʠʫʤʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ: ɽʚʨʘʟʠʡʩʢʦʤ ʬʦʨʫʤʝ SEISMO-2017; ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʨʘʟʚʠʪʠʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʚ ʦʙʣʘʩʪʠ ʛʝʦʬʠʟʠʢʠ 

VIET-GEOPHYS-2017 (ʍʘʥʦʡ, ɺʴʝʪʥʘʤ, 2017); ʩʦʚʝʱʘʥʠʠ ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʢʦʤʠʩʩʠʠ ʧʦ ʙʦʣʴʰʠʤ ʧʣʦʪʠʥʘʤ ICOLD (ʇʨʘʛʘ, ʏʝʭʠʷ, 2017); XLIX  ʊʝʢʪʦʥʠʯʝʩʢʦʤ 

ʩʦʚʝʱʘʥʠʠ (ʄʦʩʢʚʘ, 2017); ɸʤʝʨʠʢʘʥʩʢʦʤ ʛʝʦʬʠʟʠʯʝʩʢʦʤ ʩʦʦʙʱʝʩʪʚʝ AGU (ʉʘʥ-

ʌʨʘʥʮʠʩʢʦ, ʂʘʣʠʬʦʨʥʠʷ, ʉʐɸ, 2016); ɽʚʨʦʧʝʡʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ 

ʩʝʡʩʤʦʩʪʦʡʢʦʤʫ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʠ ʩʝʡʩʤʠʯʥʦʩʪʠ (ʉʪʘʤʙʫʣ, ʊʫʨʮʠʷ, 2014); 

ɻʝʥʝʨʘʣʴʥʳʭ ɸʩʩʘʤʙʣʝʷʭ EGU (ʆʩʣʦ, ʅʦʨʚʝʛʠʷ, 2008; ɺʝʥʘ, ɸʚʩʪʨʠʷ 2011, 2016); 
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ɻʝʥʝʨʘʣʴʥʦʡ ɸʩʩʘʤʙʣʝʠ ESC (ʊʨʠʝʩʪ, ʀʪʘʣʠʷ, 2016); ɻʝʥʝʨʘʣʴʥʦʡ ɸʩʩʘʤʙʣʝʠ IUGG 

(ʇʨʘʛʘ, ʏʝʭʠʷ, 2015); ʄʝʞʜʫʥʘʨʦʜʥʦʡ ɸʩʩʘʤʙʣʝʠ IANS-IAPSO-IASPEI-2013 

(ɻʸʪʝʙʦʨʛ, ʐʚʝʮʠʷ); ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʡ ʰʢʦʣʝ (ɸʛʚʝʨʘʥ, ɸʨʤʝʥʠʷ, 

2014); ʨʫʩʩʢʦ-ʥʦʨʚʝʞʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ (ʆʩʣʦ, ʅʦʨʚʝʛʠʷ, 2014); ʄʝʞʜʫʥʘʨʦʜʥʦʤ 

ʬʦʨʫʤʝ ʚʳʩʦʪʥʦʛʦ ʠ ʫʥʠʢʘʣʴʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 100+ (ɽʢʘʪʝʨʠʥʙʫʨʛ, 2015); 

ʅʘʮʠʦʥʘʣʴʥʳʭ ʢʦʥʛʨʝʩʩʘʭ çʂʦʤʧʣʝʢʩʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝè (ʄʦʩʢʚʘ, 

2010, 2011); ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ çɻʝʦʣʦʛʠʯʝʩʢʠʝ ʦʧʘʩʥʦʩʪʠè (ɸʨʭʘʥʛʝʣʴʩʢ, 

2009) ʠ ʤʥʦʛʠʝ ʜʨ. 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʟʣʦʞʝʥʳ ʚ 18 ʩʪʘʪʴʷʭ ʚ ʨʝʮʝʥʟʠʨʫʝʤʳʭ 

ʞʫʨʥʘʣʘʭ, ʚʭʦʜʷʱʠʭ ʚ ʩʧʠʩʦʢ ɺɸʂ (ʠʟ ʥʠʭ ï 7 ʩʪʘʪʝʡ ʚ ʞʫʨʥʘʣʘʭ, ʚʭʦʜʷʱʠʭ ʚ ʙʘʟʫ 

WoS ʠ/ʠʣʠ Scopus), 3 ʧʘʪʝʥʪʘʭ (ʚ ʩʦʘʚʪʦʨʩʪʚʝ), 1 ʨʫʢʦʚʦʜʩʪʚʝ (ʚ ʩʦʘʚʪʦʨʩʪʚʝ), 3 

ʤʦʥʦʛʨʘʬʠʷʭ (ʚ ʩʦʘʚʪʦʨʩʪʚʝ). 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʩʝʨʜʝʯʥʫʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʥʘʫʯʥʦʤʫ 

ʢʦʥʩʫʣʴʪʘʥʪʫ ʜ.ʬ.-ʤ.ʥ. ʅ.ʂ. ʂʘʧʫʩʪʷʥ ʟʘ ʚʩʝʩʪʦʨʦʥʥʶʶ ʧʦʜʜʝʨʞʢʫ, ʮʝʥʥʳʝ ʠʜʝʠ ʠ 

ʜʠʩʢʫʩʩʠʠ. ʀʩʢʨʝʥʥʶʶ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʟʘ ʫʯʘʩʪʠʝ ʠ ʩʦʚʝʪʳ ʘʚʪʦʨ ʚʳʨʘʞʘʝʪ ʜ.ʛ.-

ʤ.ʥ. ɽ.ɸ. ʈʦʛʦʞʠʥʫ (ʀʌɿ ʈɸʅ), ʜ.ʛ.-ʤ.ʥ. ʄ.ɼ. ʍʫʪʦʨʩʢʦʤʫ (ɻʀʅ ʈɸʅ) ʠ ʢ.ʬ.-ʤ.ʥ. 

ɽ.ʆ. ʂʨʝʤʝʥʝʮʢʦʡ (ʂʦʌ ʌʀʎ ɽɻʉ ʈɸʅ). ɿʘ ʨʝʘʣʠʟʘʮʠʶ ʠʜʝʡ ʧʦ ʨʘʟʨʘʙʦʪʢʝ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʨʝʛʠʩʪʨʘʪʦʨʘ ʘʚʪʦʨ ʧʨʠʟʥʘʪʝʣʝʥ ʢ.ʬ.-ʤ.ʥ. ɸ.ʀ. ʄʦʰʢʫʥʦʚʫ (ʆʆʆ 

çɸʣʝʢʩ ʃʘʙ ʉʊè). ɿʘ ʧʦʤʦʱʴ ʚ ʩʦʟʜʘʥʠʠ ʨʘʩʯʝʪʥʳʭ ʤʦʜʝʣʝʡ ʠ ʠʥʞʝʥʝʨʥʦ-

ʩʪʨʦʠʪʝʣʴʥʳʝ ʢʦʥʩʫʣʴʪʘʮʠʠ ʘʚʪʦʨ ʙʣʘʛʦʜʘʨʠʪ ʢ.ʪ.ʥ. ʉ.ʀ. ɼʫʙʠʥʩʢʦʛʦ (ɸʆ 

çɺʅʀʀɾʊè) ʠ ɸ.ʅ. ʂʣʠʤʦʚʘ (ɸʆ çʎʅʀʀʕʇ ʞʠʣʠʱʘè).  

ɸʚʪʦʨ ʙʣʘʛʦʜʘʨʠʪ ʩʦʪʨʫʜʥʠʢʦʚ ï ʢʦʣʣʝʢʪʠʚ ʣʘʙʦʨʘʪʦʨʠʠ ʩʝʡʩʤʦʣʦʛʠʠ ʌɻɹʋʅ 

ʌʀʎʂʀɸ ʈɸʅ ʟʘ ʚʟʘʠʤʦʧʦʤʦʱʴ, ʪʝʧʣʫʶ ʠ ʜʨʫʞʝʩʪʚʝʥʥʫʶ ʘʪʤʦʩʬʝʨʫ, ʢʦʤʘʥʜʥʳʡ 

ʥʘʩʪʨʦʡ ʠ ʦʧʪʠʤʠʟʤ ʥʘ ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ɸʚʪʦʨ ʙʣʘʛʦʜʘʨʠʪ ʘʜʤʠʥʠʩʪʨʘʮʠʶ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ, ʇʋ ʌʉɹ ʈʦʩʩʠʠ ʧʦ 

ɿʘʧʘʜʥʦʤʫ ʘʨʢʪʠʯʝʩʢʦʤʫ ʨʘʡʦʥʫ, ʇɸʆ çʉʠʣʦʚʳʝ ʤʘʰʠʥʳè, ɸʆ çʎʅʀʀʕʇ 

ʞʠʣʠʱʘè, ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ çʈʫʩʩʢʘʷ ɸʨʢʪʠʢʘè, ʢʦʤʧʘʥʠʶ NORSAR (ʅʦʨʚʝʛʠʷ), 

ʩʦʪʨʫʜʥʠʢʦʚ IG VAST (ɺʴʝʪʥʘʤ), ʩʦʪʨʫʜʥʠʢʦʚ ʀʌɿ ʈɸʅ ʠ ʣʘʙʦʨʘʪʦʨʠʠ ʬʠʟʠʢʠ ʣʴʜʘ 

ʌɻɹʋ çɸɸʅʀʀè, ʩʦʪʨʫʜʥʠʢʦʚ ɺʅʀʀɻ ʠʤ. ɹ.ɽ. ɺʝʜʝʥʝʝʚʘ ʠ ʢʘʩʢʘʜʘ ʉʫʣʘʢʩʢʠʭ 

ɻʕʉ, ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʙʨʘʪʠʶ ʉʧʘʩʦ-ʇʨʝʦʙʨʘʞʝʥʩʢʦʛʦ ʉʦʣʦʚʝʮʢʦʛʦ, ʉʧʘʩʦ-

ʇʨʠʣʫʮʢʦʛʦ ɼʠʤʠʪʨʠʝʚʘ ʠ ʉʨʝʪʝʥʩʢʦʛʦ ʤʦʥʘʩʪʳʨʝʡ, ʦʢʘʟʘʚʰʠʭ ʩʦʜʝʡʩʪʚʠʷ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʚʳʧʦʣʥʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɸʚʪʦʨ ʭʨʘʥʠʪ ʩʚʝʪʣʫʶ ʧʘʤʷʪʴ ʦ ʯʣ.-ʢʦʨʨ. ʈɸʅ, ʧʨʦʬʝʩʩʦʨʝ ʌʝʣʠʢʩʝ 

ʅʠʢʦʣʘʝʚʠʯʝ ʖʜʘʭʠʥʝ, ʢʦʪʦʨʳʡ ʟʘʥʠʤʘʣʩʷ ʩʪʘʥʦʚʣʝʥʠʝʤ ʠ ʨʘʟʚʠʪʠʝʤ ʩʝʡʩʤʦʣʦʛʠʠ 

ʚ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʟʘʣʦʞʠʣ ʦʩʥʦʚʳ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʩʝʪʠ. 

ʆʉʅʆɺʅʆɽ ʉʆɼɽʈɾɸʅʀɽ ʈɸɹʆʊʓ 

ɻʣʘʚʘ 1. ʇʨʦʙʣʝʤʳ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ 

ʩʝʡʩʤʦʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʨʝʰʝʥʠʷ 

ʜʦʩʪʘʪʦʯʥʦ ʫʟʢʦʥʘʧʨʘʚʣʝʥʥʳʭ ʟʘʜʘʯ, ʥʘʧʨʠʤʝʨ: ʥʝʧʨʝʨʳʚʥʳʡ ʢʦʥʪʨʦʣʴ ʰʘʭʪʥʦʛʦ 

ʧʦʣʷ ʠʣʠ ʩʦʦʨʫʞʝʥʠʷ (ʧʣʦʪʠʥ,r ʚʳʩʦʪʥʦʛʦ ʟʜʘʥʠ)̫ ʧʨʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʷʭ, 

ʦʮʝʥʢʘ ʩʝʡʩʤʠʯʝʩʢʦʡ ʙʘʣʣʴʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʨʘʟʤʝʱʝʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʦʙʲʝʢʪʘ ʠ 

ʪ.ʜ. ʇʨʠ ʵʪʦʤ, ʝʩʣʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʜʦ ʚʳʧʦʣʥʠʪʴ ʥʝʩʢʦʣʴʢʦ ʚʠʜʦʚ ʨʘʙʦʪ, ʪʦ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʥʝʩʢʦʣʴʢʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʘʟʣʠʯʥʳʭ ʩʠʩʪʝʤ ʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩ ʢʦʥʢʨʝʪʥʳʤ ʪʠʧʦʤ ʜʘʪʯʠʢʦʚ (ʤʝʭʘʥʠʯʝʩʢʠʝ 

ʰʠʨʦʢʦʧʦʣʦʩʥʳʝ ʠʣʠ ʢʦʨʦʪʢʦʧʝʨʠʦʜʥʳʝ ʩʝʡʩʤʦʤʝʪʨʳ, ʧʴʝʟʦʜʘʪʯʠʢʠ), ʩʠʩʪʝʤʳ 

ʦʧʝʨʠʨʫʶʪ ʨʘʟʥʳʤʠ ʩʭʝʤʘʤʠ ʩʙʦʨʘ ʠ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ. ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ ï 
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ʦʪʩʫʪʩʪʚʠʝ ʩʦʚʤʝʩʪʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʣʫʯʘʝʤʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ 

ʵʪʦʤʫ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʘʚʘʨʠʠ ʥʘ ʉʘʷʥʦ-ʐʫʰʝʥʩʢʦʡ ɻʕʉ, ʛʜʝ ʩʳʛʨʘʣʘ ʨʦʣʴ 

ʩʦʯʝʪʘʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʝ, ʚ ʩʦʩʪʦʷʥʠʠ ʧʣʦʪʠʥʳ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ 

ʢʘʚʠʪʘʮʠʦʥʥʦʛʦ ʞʛʫʪʘ ʚ ʩʠʩʪʝʤʝ ʧʣʦʪʠʥʘ-ʚʦʜʦʚʦʜ-ʘʛʨʝʛʘʪ (ʃʦʙʘʥʦʚʩʢʠʡ, 2009; 

ʊʝʪʝʣʴʤʠʥ, 2011; ʇʨʠʯʠʥʳ ʪʝʭʥʦʛʝʥʥʦʡ ʢʘʪʘʩʪʨʦʬʳé, 2017). ʂʨʦʤʝ ʪʦʛʦ, ʝʩʪʴ 

ʧʨʦʮʝʩʩʳ ʠ ʷʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʦʩʪʘʶʪʩʷ ʚʥʝ ʨʘʩʩʤʦʪʨʝʥʠʷ ʢʘʢ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʥʦʨʤʘʪʠʚʦʚ, ʪʘʢ ʥʘʫʯʥʳʭ  ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʧʨʦʠʩʭʦʜʷʱʝʡ ʩʠʪʫʘʮʠʠ.  

ʉʝʡʩʤʠʯʝʩʢʠʝ ʩʠʛʥʘʣʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ, ʠʩʢʫʩʩʪʚʝʥʥʦ ʨʘʟʜʝʣʷʶʪʩʷ ʧʦ ʚʨʝʤʝʥʠ ʠ ʧʦ ʯʘʩʪʦʪʥʦʤʫ 

ʜʠʘʧʘʟʦʥʫ, ʥʦ, ʧʦ ʩʫʪʠ, ʦʥʠ ʷʚʣʷʶʪʩʷ ʯʘʩʪʴʶ ʝʜʠʥʦʛʦ ʚʦʣʥʦʚʦʛʦ ʧʦʣʷ (ʨʠʩ. 1.1).  

 

ʈʠʩ. 1.1. ɹʣʦʢ ʩʭʝʤʘ ʨʘʟʜʝʣʝʥʠʷ ʚʦʣʥʦʚʦʛʦ ʧʦʣʷ ʧʦ ʪʠʧʘʤ ʩʠʛʥʘʣʦʚ ʩ ʫʢʘʟʘʥʠʝʤ 

ʭʘʨʘʢʪʝʨʥʦʛʦ ʯʘʩʪʦʪʥʦʛʦ ʜʠʘʧʘʟʦʥʘ 

 

ɽʩʣʠ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʩʠʛʥʘʣʳ ʦʜʥʠʤ, ʥʦ çʭʦʨʦʰʠʤè ʠʥʩʪʨʫʤʝʥʪʦʤ ʠ 

ʧʨʠʤʝʥʷʪ ɹ ʮʠʬʨʦʚʫʶ ʦʙʨʘʙʦʪʢʫ ʚʦʣʥʦʚʦʡ ʬʦʨʤʳ, ʪʦ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ 

ʠʥʪʝʨʝʩʫʶʱʠʡ ʩʠʛʥʘʣ ʚ ʢʘʞʜʦʡ ʠʩʧʦʣʴʟʫʝʤʦʡ ʤʝʪʦʜʠʢʝ, ʢʘʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩʫʥʢʝ 

1.1. ɼʣʷ ʵʪʦʛʦ ʚʘʞʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʧʨʠʤʝʥʷʝʤʳʝ ʤʝʪʦʜʠʢʠ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʚʳʷʚʠʪʴ ʠʥʬʦʨʤʘʪʠʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʚʦʣʥʦʚʦʛʦ ʧʦʣʷ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚʘʞʥʦ 

ʦʙʦʙʱʠʪʴ ʩʚʝʜʝʥʠʷ ʦʙ ʦʧʘʩʥʳʭ ʧʨʠʨʦʜʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʷʚʣʝʥʠʷʭ ʠ ʧʦʥʷʪʴ, ʢʘʢʠʝ 

ʧʘʨʘʤʝʪʨʳ, ʠʭ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ, ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʩʝʡʩʤʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ 

(ʪʘʙʣʠʮʘ 1.1).  

ɸʥʘʣʠʟ ʪʘʙʣʠʮʳ 1.1 ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʥʘ ʩʦʩʪʦʷʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ ʩʦʦʨʫʞʝʥʠʡ ʠ 

ʪʝʨʨʠʪʦʨʠʡ ʠʭ ʨʘʟʤʝʱʝʥʠʷ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʨʘʟʥʦʨʦʜʥʳʝ ʧʨʦʮʝʩʩʳ, ʚʳʷʚʣʝʥʠʝ 

ʢʦʪʦʨʳʭ ʚʦʟʤʦʞʥʦ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʥʠʡ, ʥʦ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʪʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ. ɺʩʝ ʵʪʦ ʩʦʩʪʘʚʣʷʝʪ ʦʩʥʦʚʫ ʜʣʷ 

ʪʨʝʙʦʚʘʥʠʡ ʢ ʘʧʧʘʨʘʪʫʨʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʤʫ ʢʦʤʧʣʝʢʩʫ.     
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(
ʚ
ʩ
ʣ
ʝ
ʜ
ʩ
ʪ
ʚ
ʠ
ʝ
 
ʟ
ʝ
ʤ
ʣ
ʝ

-

ʪ
ʨ
ʷ
ʩ
ʝ
ʥ
ʠ
ʷ
,
 
ʚ
ʟ
ʨ
ʳ
ʚ
ʘ
)

 

ʀ
ʟ
ʤ
ʝ
ʥ
ʝ
ʥ
ʠ

ʝ
 
ʅ
ɼ
ʉ
 
ʦ
ʪ
ʜ
ʝ
ʣ
ʴ
ʥ
ʳ
ʭ
 
ʙ
ʣ
ʦ

-
ʢ
ʦ
ʚ
/
ʵ
ʣ
ʝ
ʤ
ʝ
ʥ
ʪ
ʦ
ʚ
 
ʢ
ʦ
ʥ
ʩ
ʪ
ʨ
ʫ
ʢ
ʮ
ʠ
ʠ
 

(
ʥ
ʘ
ʧ
ʨ
ʠ
ʤ
ʝ
ʨ
,
 
ʩ
ʦ
ʯ
ʣ
ʝ
ʥ
ʝ
ʥ
ʠ
ʝ
 
ʢ
ʦ
ʥ

-
ʩ
ʪ
ʨ
ʫ
ʢ
ʮ
ʠ
ʠ
 
ʩ
 
ʛ
ʦ
ʨ
ʥ
ʳ
ʤ
 
ʤ
ʘ
ʩ
ʩ
ʠ
ʚ
ʦ
ʤ
)

 

ɺ
ʳ
ʥ
ʫ
ʞ
ʜ
ʝ
ʥ
ʥ
ʳ
ʝ
 
ʢ
ʦ
ʣ
ʝ
ʙ
ʘ
ʥ
ʠ
ʷ
 

ʛ
ʠ
ʜ
ʨ
ʦ
ʘ
ʛ
ʨ
ʝ
ʛ
ʘ
ʪ
ʦ
ʚ
 
(
ʙ
ʠ
ʝ
ʥ
ʠ
ʷ
,
 

ʢ
ʘ
ʚ
ʠ
ʪ
ʘ
ʮ
ʠ
ʷ
)

 

ˉ
 

ʧ
/
ʧ

 

1
 

2
 

3
 

4
 

5
 

6
 

7
 

8
 

9
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ʂʣʶʯʝʚʳʤ ʤʦʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʜʥʦʛʦ ʪʠʧʘ ʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʦʙʦʨʫʜʦʚʘʥʠʷ. ʇʨʠ ʤʦʥʠʪʦʨʠʥʛʝ ʚʘʞʥʦ ʦʪʣʠʯʠʪʴ ʧʨʠʟʥʘʢʠ ʦʧʘʩʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʩʦʩʪʦʷʥʠʠ ʦʙʲʝʢʪʘ ʦʪ ʩʚʦʡʩʪʚʝʥʥʳʭ ʝʤʫ ʭʘʨʘʢʪʝʨʥʳʭ ʚʘʨʠʘʮʠʡ ʚʦ ʚʨʝʤʝʥʠ 

(ʥʘʧʨʠʤʝʨ, ʚʝʪʨʦʚʳʝ ʠ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ, ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʠ ʧʨ.). 

ʉʫʱʝʩʪʚʝʥʥʦ ʨʘʩʩʤʦʪʨʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʲʝʢʪʘ ʩ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ 

(ʥʘʧʨʠʤʝʨ, ʥʘʚʝʜʝʥʥʘʷ ʩʝʡʩʤʠʯʥʦʩʪʴ ʚʦʜʦʭʨʘʥʠʣʠʱ ɻʕʉ), ʚʣʠʷʥʠʝ ʨʘʙʦʪʳ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʥʘ ʠʟʤʝʥʝʥʠ ̫ʩʦʩʪʦʷʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʦʩʥʦʚʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʧʨʠ 

ʦʙʲʝʜʠʥʝʥʠʠ ʩʝʪʝʡ ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ ʩʫʱʝʩʪʚʫʝʪ ʨʷʜ ʥʝʨʝʰʝʥʥʳʭ 

ʚʦʧʨʦʩʦʚ ï ʥʘʧʨʠʤʝʨ, ʩʠʥʭʨʦʥʠʟʘʮʠʷ ʚʩʝʛʦ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ; ʩʧʦʩʦʙʳ 

ʨʘʟʜʝʣʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʨʘʟʣʠʯʥʦʡ ʧʨʠʨʦʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʳʜʝʣʝʥʠʝ 

çʧʦʣʝʟʥʦʛʦè ʩʠʛʥʘʣʘ ʧʨʠ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʦʤʝʭ ʠ ʧʨ. ʊʠʧʳ 

ʦʙʲʝʢʪʦʚ ʠ ʪʝʨʨʠʪʦʨʠʠ ʠʭ ʨʘʟʤʝʱʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʷʨʢʦʡ ʩʧʝʮʠʬʠʢʦʡ. ʇʨʠ 

ʵʪʦʤ, ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʘ ʟʘʜʘʯʘ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʩʪʘʮʠʦʥʘʨʥʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʚ ɸʨʢʪʠʢʝ, ʛʜʝ ʫʞʝ ʩʝʡʯʘʩ ʨʘʟʤʝʱʝʥʳ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʦʪʚʝʪʩʪʚʝʥʥʳʝ 

ʦʙʲʝʢʪʳ (ʨʠʩ. 1.2). ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʉ.ɺ. ɸʥʪʠʧʦʚʘ ʠ ɺ.ʃ. ɺʳʩʦʮʢʦʛʦ (ʀɹʈɸʕ ʈɸʅ, 

çʂʦʤʧʣʝʢʩʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ-2014è) ʩ 1961 ʧʦ 2003 ʛʛ. ʚ ɸʨʢʪʠʢʝ ʟʘʪʦʧʣʝʥʦ ʦʢʦʣʦ 

18000 ʨʘʟʣʠʯʥʳʭ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʙʲʝʢʪʦʚ (ʨʝʘʢʪʦʨʳ ʠ ʩʫʜʘ ʩ ʊʈʆ), ʠ ʚʦʧʨʦʩ ʦʙ ʠʭ 

ʪʝʭʥʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʝʘʙʠʣʠʪʘʮʠʠ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ 

ʦʪʢʨʳʪʳʤ. ʆʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʙʣʠʟʦʩʪʴ ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʦʛʠʣʴʥʠʢʦʚ ʢ 

ʫʛʣʝʚʦʜʦʨʦʜʥʳʤ ʨʘʡʦʥʘʤ, ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʢ ʜʘʣʴʥʝʡʰʠʤ ʨʘʟʨʘʙʦʪʢʘʤ, ʘ ʪʘʢʞʝ 

ʚʳʷʚʣʷʝʤʘʷ ʩʝʡʯʘʩ ʩʝʡʩʤʠʯʥʦʩʪʴ ʘʨʢʪʠʯʝʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ.  

 

 

1 ï ʪʝʭʥʦʛʝʥʥʳʝ ʩʦʙʳʪʠʷ 

2 ï ʢʘʨʴʝʨʳ 

3 ï ʩʝʡʩʤʠʯʝʩʢʠʝ 
ʩʪʘʥʮʠʠ ɸʨʭʘʥʛʝʣʴʩʢʦʡ 

ʩʝʪʠ 

4 ï ʩʝʡʩʤʠʯʝʩʢʠʝ 
ʩʪʘʥʮʠʠ ʜʨʫʛʠʭ ʩʣʫʞʙ 

5 ï ʨʘʡʦʥʳ ʫʪʠʣʠʟʘʮʠʠ 

ʦʪʭʦʜʦʚ 
6 ï ʫʛʣʝʚʦʜʦʨʦʜʥʳʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

7 ï ɸʕʉ 
8 ï ʧʦʣʠʛʦʥ. 

ʄʝʩʪʘ ʟʘʭʦʨʦʥʝʥʠʷ: 

9 ïʪʚʝʨʜʳʭ 
ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʦʪʭʦʜʦʚ 

10 ï ʦʪʨʘʙʦʪʘʥʥʦʛʦ 

ʷʜʝʨʥʦʛʦ ʪʦʧʣʠʚʘ 
11 ï ʉʝʚʝʨʥʳʡ ʤʦʨʩʢʦʡ 

ʧʫʪʴ 

12 ï ʟʝʤʣʝʪʨʷʩʝʥʠʷ 
 

ʈʠʩ. 1.2. ʂʘʨʪʘ ʩʝʡʩʤʠʯʥʦʩʪʠ ɿʘʧʘʜʥʦʛʦ ʘʨʢʪʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ ʈʌ ʠ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ  

(ʧʦ ʜʘʥʥʳʤ ʀɹʈɸʕ ʈɸʅ ʠ (ɸʪʣʘʩ ʄʏʉ ʈʦʩʩʠʠ, 2011)) 
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ʉ ʫʯʝʪʦʤ ʥʝʜʦʩʪʘʪʦʯʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʥʘʣʠʯʠʷ ʢʨʠʦʣʠʪʦʟʦʥʳ, 

ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʨʝʛʠʦʥʦʚ ʠ ʧʨʦʯʠʭ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʥʝʦʙʭʦʜʠʤʦ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʝ ʩ ʧʨʦʨʘʙʦʪʢʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʝʤʦʚ ʫʩʪʘʥʦʚʢʠ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʩʧʦʩʦʙʦʚ ʩʙʦʨʘ ʠ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ. ɽʩʪʝʩʪʚʝʥʥʦ ʧʨʠʥʷʪʴ, ʯʪʦ 

ʧʦʜʦʙʥʘʷ ʩʣʦʞʥʘʷ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʚʳʧʦʣʥʝʥʠʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʙʳʪʴ 

ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʡ, ʪ.ʝ. ʨʝʰʘʪʴ ʨʘʟʣʠʯʥʳʝ ʩʝʡʩʤʠʯʝʩʢʠʝ ʟʘʜʘʯʠ, ʧʦʤʠʤʦ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʣʦʢʘʣʴʥʦʛʦ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʦʛʦ ʦʧʳʪʘ ʠ ʩ ʫʯʝʪʦʤ ʩʫʱʝʩʪʚʫʶʱʝʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʩʠʩʪʝʤ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ (ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ, ʠʥʞʝʥʝʨʥʦ-

ʩʝʡʩʤʦʤʝʪʨʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʠ ʚʠʙʨʘʮʠʦʥʥʘʷ ʜʠʘʛʥʦʩʪʠʢʘ), ʚ ʨʘʙʦʪʝ 

ʬʦʨʤʫʣʠʨʫʶʪʩʷ ʦʙʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʝ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. 

ʅʘʟʥʘʯʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʩʠʩʪʝʤʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ:  

1. ʆʙʝʩʧʝʯʝʥʠʝ ʩʝʡʩʤʦʙʝʟʦʧʘʩʥʦʩʪʠ ʩʪʨʦʷʱʠʭʩʷ ʠ ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʳʭ ʦʙʲʝʢʪʦʚ.  

2. ɺʳʷʚʣʝʥʠʝ ʘʥʦʤʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʪʝʣʝ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʩʦʦʨʫʞʝʥʠʷ. 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʥʦʤʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʩ ʥʝʦʜʥʦʨʦʜʥʦʩʪʷʤʠ ʚ ʛʨʫʥʪʘʭ 

ʦʩʥʦʚʘʥʠʷ ʧʨʠ ʫʯʝʪʝ ʩʪʨʦʠʪʝʣʴʥʦʡ ʤʦʜʝʣʠ ʨʘʙʦʪʳ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʛʝʦʣʦʛʦ-

ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʢʘʟʘʪʴ ʧʨʠʯʠʥʫ ʧʦʷʚʣʝʥʠʷ ʜʝʬʝʢʪʦʚ. 

3. ʆʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʧʨʠʨʦʜʥʦʛʦ ʠ ʧʨʠʨʦʜʥʦ-

ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʠʭ ʚʦʟʥʠʢʥʦʚʝʥʠʷ. 

ʉʠʩʪʝʤʘ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʜʦʣʞʥʘ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ: 

1. ʅʘʜʝʞʥʦʩʪʴ, ʜʦʩʪʠʛʘʝʤʘʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʦʚʤʝʩʪʥʦʛʦ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

ʨʘʟʣʠʯʥʳʭ ʠʟʤʝʨʝʥʠʡ (ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ, ʠʥʞʝʥʝʨʥʦ-ʩʝʡʩʤʠʯʝʩʢʠʭ, 

ʚʠʙʨʘʮʠʦʥʥʳʭ). 

2. ɸʜʝʢʚʘʪʥʦʩʪʴ (ʩʧʦʩʦʙʥʦʩʪʴ ʦʪʦʙʨʘʞʘʪʴ ʟʘʜʘʚʘʝʤʳʝ ʠ/ʠʣʠ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʝ 

ʜʣʷ ʙʝʟʦʧʘʩʥʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʘ ʧʘʨʘʤʝʪʨʳ ʩ ʟʘʜʘʥʥʦʡ ʧʦʛʨʝʰʥʦʩʪʴʶ). 

3. ʊʦʯʥʦʩʪʴ (ʜʣʷ ʨʘʟʨʝʰʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʟʥʳʭ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ 

ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʟʘʜʘʥʥʳʤ ʟʥʘʯʝʥʠʷʤ, ʦʧʨʝʜʝʣʷʝʤʳʤ ʚ ʥʦʨʤʘʪʠʚʥʳʭ ʜʦʢʫʤʝʥʪʘʭ 

ʠʣʠ ʫʩʣʦʚʠʷʤʠ ʙʝʟʦʧʘʩʥʦʡ ʨʘʙʦʪʳ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʳʪʘʥʠʡ). 

4. ʋʥʠʚʝʨʩʘʣʴʥʦʩʪʴ (ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʝʜʣʦʞʝʥʥʫʶ ʩʭʝʤʫ ʜʣʷ 

ʰʠʨʦʢʦʛʦ ʢʣʘʩʩʘ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʤʦʜʠʬʠʢʘʮʠʝʡ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ 

ʦʙʲʝʢʪʘ). 

5. ʕʢʦʥʦʤʠʯʥʦʩʪʴ (ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʟʘʪʨʘʪ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʩʠʩʪʝʤʳ 

ʧʫʪʝʤ ʦʧʪʠʤʠʟʘʮʠʠ ʢʦʣʠʯʝʩʪʚʘ ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʷ, ʦʙʲʝʤʘ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʝʜʠʥʦʛʦ ʪʠʧʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʥʘʙʣʶʜʝʥʠʡ ʨʘʟʥʳʭ ʚʠʜʦʚ). ʅʘʧʨʠʤʝʨ, ʧʨʠ ʦʙʲʝʜʠʥʝʥʠʠ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʛʦ, 

ʠʥʞʝʥʝʨʥʦ-ʩʝʡʩʤʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠ ʯʘʩʪʠʯʥʦ ʚʠʙʨʘʮʠʦʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʦʚ ʜʣʷ 

ʧʣʦʪʠʥ ɻʕʉ ʨʝʘʣʠʟʫʝʪʩʷ ʩʠʩʪʝʤʘ, ʚ ʢʦʪʦʨʦʡ ʝʜʠʥʦʡ ʘʧʧʘʨʘʪʫʨʦʡ ʚʝʜʫʪʩʷ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʩʝ ʚʠʜʳ ʥʘʙʣʶʜʝʥʠʡ, ʯʪʦ ʩʦʢʨʘʱʘʝʪ ʨʘʩʭʦʜʳ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ 

ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʥʝ ʤʝʥʝʝ, ʯʝʤ ʥʘ 30%. 

6. ʊʝʭʥʦʣʦʛʠʯʥʦʩʪʴ (ʫʜʦʙʩʪʚʦ ʠ ʧʨʦʩʪʦʪʘ ʚʳʧʦʣʥʝʥʠʷ ʥʘʙʣʶʜʝʥʠʡ, 

ʚʟʘʠʤʦʟʘʤʝʥʷʝʤʦʩʪʴ ʪʠʧʦʚ ʜʘʪʯʠʢʦʚ ʠ ʛʠʙʢʦʩʪʴ ʩʭʝʤ ʥʘʙʣʶʜʝʥʠʡ, ʧʨʦʩʪʳʝ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʩʠʩʪʝʤʳ). 

ʉʠʩʪʝʤʘ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʜʦʣʞʥʘ ʦʧʠʨʘʪʴʩʷ ʥʘ ʩʣʝʜʫʶʱʠʝ 

ʧʨʠʥʮʠʧʳ:  
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1. ʉʦʦʪʚʝʪʩʪʚʠʷ ʥʘʙʣʶʜʘʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʪʝʤ ʚʝʣʠʯʠʥʘʤ, ʠʟʤʝʥʝʥʠʷ ʢʦʪʦʨʳʭ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʦʩʪʦʷʥʠʠ ʦʩʥʦʚʥʳʭ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʠ ʠ ʦ ʧʨʦʮʝʩʩʘʭ ʚ 

ʛʨʫʥʪʘʭ ʦʩʥʦʚʘʥʠʷ ʦʙʲʝʢʪʘ. 

2. ʉʦʦʪʚʝʪʩʪʚʠʷ ʮʠʢʣʦʚ ʠʟʤʝʨʝʥʠʡ ʠ ʭʘʨʘʢʪʝʨʥʳʭ ʚʨʝʤʝʥ ʠʟʤʝʥʝʥʠʡ ʚʦ ʚʨʝʤʝʥʠ 

ʧʘʨʘʤʝʪʨʦʚ ʦʙʲʝʢʪʘ, ʥʘʧʨʠʤʝʨ, ʨʠʪʤʘ ʥʘʪʫʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʨʝʞʠʤʫ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ;  

3. ʇʨʝʜʩʪʘʚʠʪʝʣʴʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʦʙʲʝʢʪʝ; ʥʘʧʨʠʤʝʨ, ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʦʧʘʩʥʦʛʦ ʷʚʣʝʥʠʷ ʜʘʥʥʳʝ ʧʦ ʩʦʩʪʦʷʥʠʶ ʪʝʣʘ ʦʙʲʝʢʪʘ ʠ ʧʦ ʛʨʫʥʪʘʤ ʦʩʥʦʚʘʥʠʡ 

ʜʦʣʞʥʳ ʩʦʜʝʨʞʘʪʴ ʚʟʘʠʤʦʩʚʷʟʘʥʥʫʶ ʠʥʬʦʨʤʘʮʠ ʁ (ʥʘʣʠʯʠʝ ʪʨʝʱʠʥ ʠ ʦʩʘʜʢʘ), ʯʪʦ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʤʝʪʦʜʠʢʘʤʠ ʥʘʙʣʶʜʝʥʠʷ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʤʝʱʝʥʠʝʤ ʧʫʥʢʪʦʚ. 

ʇʨʠ ʵʪʦʤ ʧʦʣʫʯʘʝʤʘʷ ʠʥʬʦʨʤʘʮʠʷ ʜʦʣʞʥʘ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʩʦʟʜʘʥʠʷ/ʦʙʥʦʚʣʝʥʠʷ 

ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. 

ɺʳʚʦʜʳ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʧʨʦʙʣʝʤʝ ʤʦʥʠʪʦʨʠʥʛʘ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ 

ʥʘʙʣʶʜʘʝʪʩʷ ʨʷʜ ʧʨʦʙʝʣʦʚ: ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʨʦʨʘʙʦʪʢʘ ʤʝʪʦʜʠʢ; ʤʦʨʘʣʴʥʦʝ ʩʪʘʨʝʥʠʝ 

ʩʦʟʜʘʥʥʳʭ ʨʘʥʝʝ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ; ʦʪʩʫʪʩʪʚʠʝ ʥʦʨʤʘʪʠʚʦʚ ʧʦ ʢʦʤʧʣʝʢʩʥʦʤʫ 

ʘʥʘʣʠʟʫ ʜʘʥʥʳʭ. ʅʘʩʫʱʥʦʡ ʩʪʘʣʘ ʨʘʟʨʘʙʦʪʢʘ ʥʘ ʦʩʥʦʚʝ ʩʝʡʩʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʦʩʥʦʚ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʦʮʝʥʢʝ 

ʩʦʩʪʦʷʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʪʝʨʨʠʪʦʨʠʡ ʠʭ ʨʘʟʤʝʱʝʥʠʷ. ɺʘʞʥʳʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʥʘ 

ʦʪʨʘʩʣʝʚʦʤ ʫʨʦʚʥʝ ʧʨʦʨʘʙʦʪʢʘ ʨʷʜʘ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʨʝʰʝʥʠʡ ʠ ʤʝʪʦʜʠʯʝʩʢʠʭ 

ʚʦʧʨʦʩʦʚ ʧʦ ʫʢʘʟʘʥʥʳʤ ʧʨʦʙʣʝʤʘʤ ʫʞʝ ʚʳʧʦʣʥʝʥʘ (ʦʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ), ʥʘʯʘʪʘ ʨʝʘʣʠʟʘʮʠʷ ʠʭ ʥʘ ʘʨʢʪʠʯʝʩʢʠʭ ʪʝʨʨʠʪʦʨʠʷʭ. 

ɻʣʘʚʘ 2. ɸʧʧʘʨʘʪʫʨʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʝ ʦʩʥʘʱʝʥʠʝ ʩʠʩʪʝʤʳ ʩʝʡʩʤʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʦʙʦʙʱʝʥʠʷ ʩʚʝʜʝʥʠʡ ʦʙ ʦʙʲʝʢʪʘʭ ʤʦʥʠʪʦʨʠʥʛʘ, ʠʥʬʦʨʤʘʪʠʚʥʳʭ 

ʧʘʨʘʤʝʪʨʘʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ, ʤʝʪʦʜʠʢʘʭ, ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʠʧʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʨʝʛʠʩʪʨʠʨʫʶʱʝʡ ʘʧʧʘʨʘʪʫʨʳ ʩʦʩʪʘʚʣʝʥʳ ʪʘʙʣʠʮʳ 2.1 ʠ 2.2, ʘʥʘʣʠʟ ʢʦʪʦʨʳʭ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʛʣʘʚʥʳʤ ʷʚʣʷʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ 

ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʩʣʝʜʫʝʪ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʧʨʠʤʝʥʝʥʠʝ ʜʘʪʯʠʢʦʚ ʩ ʥʘʠʙʦʣʝʝ 

ʰʠʨʦʢʠʤʠ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʠʟʙʝʛʘʪʴ ʩʝʡʩʤʦʤʝʪʨʦʚ 

ʫʟʢʦʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ï ʦʥʠ ʤʦʛʫʪ ʜʦʧʦʣʥʷʪʴ ʩʠʩʪʝʤʫ ʧʨʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʥʦ ʥʝ 

ʙʳʪʴ ʦʩʥʦʚʥʳʤʠ. ʇʦ ʥʘʰʝʤʫ ʦʧʳʪʫ ʚʳʙʦʨ ʪʠʧʦʚ ʜʘʪʯʠʢʦʚ ʠ ʨʝʛʠʩʪʨʘʪʦʨʦʚ ʜʣʷ 

ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʩʦʦʨʫʞʝʥʠʡ ʚ ʧʨʠʥʮʠʧʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ a priori, ʥʦ 

ʞʝʣʘʪʝʣʴʥʦ ʦʧʨʦʙʦʚʘʪʴ ʧʨʠ ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʳʭ ʥʘʙʣʶʜʝʥʠʷʭ ʥʘ ʦʙʲʝʢʪʝ. 

ɺ ʛʣ. 2 ʧʨʠʚʝʜʝʥ ʦʙʟʦʨ ʦʩʥʦʚʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ ʥʝʢʦʪʦʨʳʭ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʜʘʪʯʠʢʦʚ ʠ ʨʝʛʠʩʪʨʘʪʦʨʦʚ, ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʌ, ʧʦʢʘʟʳʚʘʶʱʠʡ, ʯʪʦ ʨʷʜ ʪʠʧʦʚ ʩʦʚʨʝʤʝʥʥʦʡ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʡ ʘʧʧʘʨʘʪʫʨʳ 

ʧʦʟʚʦʣʷʝʪ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʦʡ ʠʟ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʪʘʙʣʠʮʳ 

2.1. ʕʪʦ ʦʙʦʩʥʦʚʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʦʙʲʝʜʠʥʝʥʠʷ ʥʝʩʢʦʣʴʢʦ ʪʠʧʦʚ ʤʦʥʠʪʦʨʠʥʛʘ: 

ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʛʦ, ʠʥʞʝʥʝʨʥʦ-ʩʝʡʩʤʦʤʝʪʨʠʯʝʩʢʦʛʦ ʠ ʚʠʙʨʘʮʠʦʥʥʦʛʦ.  

ɼʣʷ ʢʦʤʧʣʝʢʩʠʨʦʚʘʥʠʷ ʨʘʟʥʳʭ ʪʠʧʦʚ ʩʠʩʪʝʤ ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʜʣʷ ʩʦʟʜʘʥʠʷ ʝʜʠʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʥʘ ʂʨʘʡʥʝʤ ʉʝʚʝʨʝ, ʧʨʦʤʳʰʣʝʥʥʦʝ ʦʩʚʦʝʥʠʝ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ 

ʟʘʜʘʯ ʉʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ ʈʌ, ʥʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʥʝʦʙʭʦʜʠʤ ʘʥʘʣʠʟ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʝʪʠ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ. ʇʨʠ ʨʘʟʚʝʨʪʳʚʘʥʠʠ ʩʠʩʪʝʤ 

ʩʪʘʮʠʦʥʘʨʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʥʝʦʙʭʦʜʠʤ ʫʯʝʪ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʪʨʝʙʦʚʘʥʠʡ ʧʦ ʨʘʟʤʝʱʝʥʠʶ ʩʪʘʥʮʠʡ ʠ ʠʭ ʘʧʧʘʨʘʪʫʨʥʦʤʫ ʦʩʥʘʱʝʥʠʶ. 
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ʉʦʚʨʝʤʝʥʥʦʝ ʘʧʧʘʨʘʪʫʨʥʦʝ ʦʩʥʘʱʝʥʠʝ ʩʝʪʝʡ ʩʝʡʩʤʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘ 

ʂʨʘʡʥʝʤ ʉʝʚʝʨʝ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʩʣʦʞʠʚʰʠʭʩʷ ʧʦʜʭʦʜʦʚ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ, 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʚʦʜʥʘʷ ʪʘʙʣʠʮʘ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʝʪʝʡ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ɸʨʢʪʠʢʠ ʩ 

ʢʨʘʪʢʠʤ ʦʧʠʩʘʥʠʝʤ, ʫʢʘʟʘʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʡ ʠ ʪʠʧʦʤ 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʘʧʧʘʨʘʪʫʨʳ (ʩʤ. ʪʘʙʣ. 2.5 ʚ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʝ). ʕʪʦ ʙʘʟʘ ʜʣʷ 

ʨʘʟʚʠʪʠʷ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ɿʘʧʘʜʥʦʛʦ ʘʨʢʪʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ ʈʌ. 

ʉʧʝʮʠʬʠʯʝʩʢʠʤ ʪʨʝʙʦʚʘʥʠʝʤ ʥʘʙʣʶʜʝʥʠʡ ʠ ʩʫʱʝʩʪʚʝʥʥʳʤ ʵʣʝʤʝʥʪʦʤ ʷʚʣʷʶʪʩʷ 

ʦʨʛʘʥʠʟʘʮʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʧʫʥʢʪʦʚ ʥʘ ʘʨʢʪʠʯʝʩʢʠʭ ʪʝʨʨʠʪʦʨʠʷʭ.  

ʅʘʤʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʟʜʘʥʠʶ ʩʝʡʩʤʠʯʝʩʢʠʭ ʧʘʚʠʣʴʦʥʦʚ, 

ʦʨʛʘʥʠʟʘʮʠʠ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʷ, ʩʧʦʩʦʙʘʤ ʩʙʦʨʘ, ʧʝʨʝʜʘʯʠ ʠ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ 

(ɼʘʥʠʣʦʚ ʠ ʜʨ., 2013). ʈʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʝʪʩʷ ʫʩʪʘʥʦʚʢʘ ʯʝʪʳʨʝʭ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʧʫʥʢʪʦʚ ʚ ɸʨʢʪʠʢʝ: çɸʤʜʝʨʤʘè (2011) ʚ ʧ. ɸʤʜʝʨʤʘ ʅɸʆ, çɿʝʤʣʷ ʌʨʘʥʮʘ-ʀʦʩʠʬʘè 

(2011) ʠ çʆʤʝʛʘè (2014) ʥʘ ʦ. ɿʝʤʣʷ ɸʣʝʢʩʘʥʜʨʳ ʘʨʭʠʧʝʣʘʛʘ ɿʝʤʣʷ ʌʨʘʥʮʘ-ʀʦʩʠʬʘ, 

çʉʝʚʝʨʥʘʷ ɿʝʤʣʷè (2016) ʥʘ ʦ. ɹʦʣʴʰʝʚʠʢ ʘʨʭʠʧʝʣʘʛʘ ʉʝʚʝʨʥʘʷ ɿʝʤʣʷ, ʚʭʦʜʷʱʠʭ ʚ 

ʩʦʩʪʘʚ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʩʝʪʠ. ɼʘʥʥʳʝ ʩʦ ʚʩʝʭ ʧʫʥʢʪʦʚ ʧʦʩʪʫʧʘʶʪ ʥʘ 

ʩʝʨʚʝʨ ʣʘʙʦʨʘʪʦʨʠʠ ʩʝʡʩʤʦʣʦʛʠʠ ʌɻɹʋʅ ʌʀʎʂʀɸ ʈɸʅ. 

ʊʝʭʥʠʢʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʨʠʝʤʳ ʧʦ ʧʦʩʪʨʦʝʥʠʶ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʥʘ ʧʨʠʤʝʨʝ ʤʦʥʠʪʦʨʠʥʛʘ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ (ɻʊʉ) ʠ ʨʘʡʦʥʦʚ ʠʭ ʨʘʟʤʝʱʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʠʩʪʝʤʫ ʙʝʟʦʧʘʩʥʦʩʪʠ ɻʕʉ ʦʙʩʣʫʞʠʚʘʶʪ ʪʨʠ ʚʠʜʘ ʩʝʪʝʡ ʤʦʥʠʪʦʨʠʥʛʘ, ʦʩʥʦʚʘʥʥʳʭ 

ʥʘ ʨʝʛʠʩʪʨʘʮʠʠ ʤʝʭʘʥʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ: ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʚ ʚʝʨʭʥʝʤ 

ʠ ʥʠʞʥʝʤ ʙʴʝʬʝ ɻʕʉ; ʩʝʡʩʤʦʤʝʪʨʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʧʣʦʪʠʥʝ; ʩʠʩʪʝʤʘ 

ʚʠʙʨʦʢʦʥʪʨʦʣʷ ʨʘʙʦʪʳ ʘʛʨʝʛʘʪʦʚ. ʕʪʦʪ ʧʨʠʥʮʠʧ ʟʘʢʨʝʧʣʝʥ ʚ ʨʦʩʩʠʡʩʢʠʭ ʥʦʨʤʘʭ (ʈɼ 

34.20.501-95) ʠ ʟʘ ʨʫʙʝʞʦʤ, ʥʘʧʨʠʤʝʨ ʚ (ANSI S2.47-1990). ʇʨʠʯʠʥʦʡ ʪʘʢʦʛʦ 

ʨʘʟʜʝʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʥʘʩʣʝʜʠʝ ʵʧʦʭʠ ʘʥʘʣʦʛʦʚʦʛʦ ʠʣʠ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʛʦ ʩʙʦʨʘ 

ʜʘʥʥʳʭ. ɸʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʪʨʝʙʦʚʘʥʠʷ ʢ ʘʧʧʘʨʘʪʫʨʝ ʠ ʩʧʦʩʦʙʘʤ ʩʙʦʨʘ ʜʘʥʥʳʭ ʜʣʷ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʝʪʝʡ ʧʨʠ ʤʦʥʠʪʦʨʠʥʛʝ ɻʕʉ (ʪʘʙʣʠʮʘ 2.3) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʝʨʚʳʝ ʜʚʘ 

ʪʠʧʘ ʤʦʥʠʪʦʨʠʥʛʘ ʤʦʛʫʪ ʙʳʪʴ ʦʙʲʝʜʠʥʝʥʳ ʚ ʝʜʠʥʫʶ ʥʘʙʣʶʜʘʪʝʣʴʥʫʶ ʩʝʪʴ, ʢʦʪʦʨʘʷ 

ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʰʘʪʴ ʯʘʩʪʴ ʟʘʜʘʯ ʪʨʝʪʴʝʛʦ ʪʠʧʘ ï ʚʠʙʨʦʢʦʥʪʨʦʣ ɹ ʨʘʙʦʪʳ 

ʘʛʨʝʛʘʪʦʚ. ɺ ʵʪʦʤ ʩʦʩʪʦʠʪ ʩʧʝʮʠʬʠʢʘ ʩʦʟʜʘʚʘʝʤʦʡ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʳ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. 

ʊʘʙʣʠʮʘ 2.3. ʆʩʥʦʚʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʩʭʝʤʘʤ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʊʠʧ 

ʤʦʥʠʪʦ-

ʨʠʥʛʘ 

ʀʟʫʯʘʝʤʳʡ 

ʦʙʲʝʢʪ 

ɼʠʥʘʤʠʯʝ-

ʩʢʠʡ 

ʜʠʘʧʘʟʦʥ 

ʜʘʪʯʠʢʘ, ʜɹ 

ɼʠʥʘʤʠʯʝʩʢʠʡ 

ʜʠʘʧʘʟʦʥ 

ʨʝʛʠʩʪʨʘʪʦʨʘ, ʜɹ 

ʇʦʣʦʩʘ 

ʯʘʩʪʦʪ 

ʨʝʛʠʩʪʨʠʨ. 

ʩʠʛʥʘʣʘ, ɻʮ 

ʊʦʯʥʦ-

ʩʪʴ 

UTC, 

ʤʢʩ 

ʉʝʡʩʤʦʣʦ-

ʛʠʯʝʩʢʠʡ 

ɿʝʤʣʝʪʨʷ-

ʩʝʥʠʷ 
>130 

>130 ʧʨʠ 50 

ʦʪʩʯʝʪ/ʩ 
0.2-25 1-20 

ʉʝʡʩʤʦʤʝ-

ʪʨʠʯʝʩʢʠʡ 

ʤʦʥʠʪʦ-

ʨʠʥʛ 

ʉʠʣʴʥʳʝ 

ʜʚʠʞʝʥʠʷ 
>124 

>124 ʧʨʠ 50 

ʦʪʩʯʝʪ/ʩ 
0.5-25 1-20 

ʄʠʢʨʦʩʝʡ-

ʩʤʠʯʝʩʢʠʡ 

ʰʫʤ 

>130 
>130 ʧʨʠ 100 

ʦʪʩʯʝʪ/ʩ 
0.5-50 1-20 

ɺʠʙʨʦ-

ʢʦʥʪʨʦʣʴ 

ʛʠʜʨʦ-

ʘʛʨʝʛʘʪʘ 

ʇʫʣʴʩʘʮʠʠ 

ʜʘʚʣʝʥʠʷ 
>130 

>100 ʧʨʠ 200 

ʦʪʩʯʝʪ/ʩ 
1-100 20 

ɺʠʙʨʘʮʠʷ 

ʘʛʨʝʛʘʪʘ 
>130 

>130 ʧʨʠ 200 

ʦʪʩʯʝʪ/ʩ 
1-100 1 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʘʷ ʩʠʩʪʝʤʘ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ɻʊʉ ʤʦʞʝʪ 

ʦʪʚʝʯʘʪʴ ʩʣʝʜʫʶʱʠʤ ʪʨʝʙʦʚʘʥʠʷʤ:  

1. ʆʩʫʱʝʩʪʚʣʷʪʴ ʢʦʥʪʨʦʣʴ ʩʦʩʪʦʷʥʠʷ ʧʣʦʪʠʥʳ ʠ ʛʨʫʥʪʦʚ ʦʩʥʦʚʘʥʠʷ. 

2. ʆʙʥʘʨʫʞʠʚʘʪʴ ʥʘ ʨʘʥʥʝʡ ʩʪʘʜʠʠ ʦʧʘʩʥʳʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ. 

3. ʈʝʛʠʩʪʨʠʨʦʚʘʪʴ ʠ ʨʘʟʜʝʣʷʪʴ ʩʦʙʳʪʠʷ ʨʘʟʥʦʡ ʩʠʣʳ ʠ ʧʨʠʨʦʜʳ (ʟʝʤʣʝʪʨʷʩʝʥʠʷ, 

ʧʫʩʢʠ ʛʠʜʨʦʘʛʨʝʛʘʪʦʚ ʠ ʧʨ.). 

4. ʆʩʫʱʝʩʪʚʣʷʪʴ: ʥʝʧʨʝʨʳʚʥʳʡ ʩʙʦʨ ʜʘʥʥʳʭ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ ʚ ʝʜʠʥʳʡ ʮʝʥʪʨ 

ʩʙʦʨʘ ʠ ʭʨʘʥʝʥʠʷ ʜʘʥʥʳʭ, ʦʧʝʨʘʪʠʚʥʳʡ ʧʨʦʩʤʦʪʨ ʠ ʧʦʩʪʨʦʝʥʠʝ ʦʮʝʥʦʢ (ʩʧʝʢʪʨʦʚ, 

ʚʳʜʝʣʝʥʠʝ ʩʦʙʳʪʠʡ ʧʦ ʘʣʛʦʨʠʪʤʫ STA/LTA), ʩʦʜʝʨʞʘʪʴ ʚʩʪʨʦʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ 

ʦʙʨʘʙʦʪʢʠ ʚ ʨʝʘʣʴʥʦʤ ʚʨʝʤʝʥʠ, ʚʢʣʶʯʘʪʴ ʬʫʥʢʮʠʠ ʢʦʥʪʨʦʣʷ ʨʘʙʦʪʳ ʩʠʩʪʝʤʳ ʠ 

ʢʘʣʠʙʨʦʚʢʠ ʜʘʪʯʠʢʦʚ ʠʟ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʫʥʢʪʘ. 

5. ʈʝʘʣʠʟʦʚʳʚʘʪʴ ʧʨʠʚʷʟʢʫ ʚʩʝʭ ʢʘʥʘʣʦʚ ʢ ʝʜʠʥʦʤʫ ʚʨʝʤʝʥʠ (UTC) ʩ ʪʦʯʥʦʩʪʴʶ 

1-20 ʤʢc ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʢʦʨʨʝʣʷʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ.  

6. ʅʝ ʩʦʜʝʨʞʘʪʴ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ ʨʘʩʧʦʣʦʞʝʥʠʝ ʜʘʪʯʠʢʦʚ 

(ʫʜʘʣʝʥʥʦʩʪʴ ʦʪ ʮʝʥʪʨʘʣʴʥʦʛʦ ʧʫʥʢʪʘ ʜʦ 20-30 ʢʤ, ʧʦʤʝʱʝʥʠʝ ʪʦʯʝʢ ʚʥʫʪʨʠ 

ʧʣʦʪʠʥʳ, ʚ ʤʘʰʠʥʥʦʤ ʟʘʣʝ, ʧʦʤʝʭʦʟʘʱʠʱʝʥʥʦʩʪʴ). 

ʇʨʠ ʥʘʙʣʶʜʝʥʠʷʭ ʩʦʙʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ ʧʣʦʪʠʥʳ ʚʘʞʝʥ ʢʦʥʪʨʦʣʴ ʩʜʚʠʛʘ ʬʘʟ 

ʟʘʧʠʩʝʡ ʚ ʨʘʟʥʳʭ ʪʦʯʢʘʭ. ɼʣʷ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʘ ʞʝʩʪʢʘʷ ʧʨʠʚʷʟʢʘ ʢ ʝʜʠʥʦʤʫ 

ʧʨʠʝʤʥʠʢʫ ʪʦʯʥʦʛʦ ʚʨʝʤʝʥʠ ʚʩʝʭ ʧʫʥʢʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ. ʇʦʜʦʙʥʦʝ ʪʨʝʙʦʚʘʥʠʝ 

ʩʫʱʝʩʪʚʫʝʪ ʪʘʢʞʝ ʧʨʠ ʩʦʟʜʘʥʠʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʛʨʫʧʧ (seismic array) (Havskov, 

Alguacil, 2004). ʆʪʤʝʪʠʤ, ʯʪʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʤʠʢʨʦʧʨʦʮʝʩʩʦʨʦʚ, ʚ 

ʢʦʪʦʨʳʭ ʫʞʝ ʟʘʣʦʞʝʥ ʩʪʘʥʜʘʨʪ IEEE 1588 v.1, ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʠʚʷʟʢʫ 

ʪʦʯʥʦʛʦ ʚʨʝʤʝʥʠ ʯʝʨʝʟ Ethernet ʩ ʤʠʢʨʦʩʝʢʫʥʜʥʦʡ ʪʦʯʥʦʩʪʴʶ. ʂ ʪʦʤʫ ʞʝ ʦʪʧʘʜʘʝʪ 

ʚʦʧʨʦʩ ʩ ʧʨʦʢʣʘʜʢʦʡ ʥʘʙʦʨʘ ʢʘʙʝʣʝʡ ʜʣʷ ʧʝʨʝʜʘʯʠ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ ʠ ʜʘʥʥʳʭ 

ʚʨʝʤʝʥʠ, ʩ ʨʘʟʚʠʪʠʝʤ ʦʧʪʦʚʦʣʦʢʦʥʥʦʡ ʠʥʜʫʩʪʨʠʠ ï ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʠʥ ʢʘʙʝʣʴ. 

ʈʝʘʣʠʟʘʮʠʝʡ ʦʪʤʝʯʝʥʥʳʭ ʚʳʰʝ ʪʨʝʙʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʧʦ ʥʘʰʝʤʫ 

ʪʝʭʟʘʜʘʥʠʶ ʪʨʝʭʢʘʥʘʣʴʥʦʛʦ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʨʝʛʠʩʪʨʘʪʦʨʘ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ 

ɸDAS3 (ʋʜʘʣʝʥʥʳʡ ʨʝʛʠʩʪʨʘʪʦʨé, 2013) (ʨʠʩ. 2.1). ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ: 32-

ʙʠʪʥʦʝ ɸʎʇ, ʜʠʥʘʤʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ 130 ʜɹ ʧʨʠ 250 ʦʪʩ/ʩ, ʤʘʩʪʝʨ ʚʨʝʤʝʥʠ - GPS 

ʤʦʜʫʣʴ ʩ ʚʳʩʦʢʦʩʪʘʙʠʣʴʥʳʤ VCXO ʛʝʥʝʨʘʪʦʨʦʤ ʩ ʯʘʩʪʦʪʦʡ 10 ʄɻʮ ʠ ʚʳʭʦʜʦʤ 

ʩʝʢʫʥʜʥʳʭ ʠʤʧʫʣʴʩʦʚ, ʧʨʠʚʷʟʢʘ ʚʨʝʤʝʥʠ ʯʝʨʝʟ Ethernet ʧʦ ʩʪʘʥʜʘʨʪʫ IEEE 1588 ʩ 

ʤʠʢʨʦʩʝʢʫʥʜʥʦʡ ʪʦʯʥʦʩʪʴʶ, ʨʘʙʦʯʠʡ ʜʠʘʧʘʟʦʥ ʪʝʤʧʝʨʘʪʫʨ -20é+ 60
ʦ
ʉ. 

 

ʈʠʩ. 2.1. ʈʝʛʠʩʪʨʘʪʦʨ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ɸDAS3 ʚʥʝʰʥʠʡ ʚʠʜ (ʩʣʝʚʘ) ʠ 

ʨʘʟʤʝʱʝʥʠʝ ʚʥʫʪʨʠ ʢʦʨʧʫʩʘ (ʩʧʨʘʚʘ) 
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ʈʝʘʣʠʟʦʚʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ, ʚ ʧʝʨʚʫʶ ʜʠʥʘʤʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ, ʧʦʟʚʦʣʷʝʪ 

ʚʳʜʝʣʷʪʴ ʥʘ ʩʝʡʩʤʦʛʨʘʤʤʘʭ, ʢʘʢ ʤʝʩʪʥʦʝ ʟʝʤʣʝʪʨʷʩʝʥʠʝ, ʪʘʢ ʠ ʧʫʩʢʠ ʛʠʜʨʦʘʛʨʝʛʘʪʘ, 

ʧʨʠʯʝʤ ʚ ʨʘʟʣʠʯʥʳʭ ʧʫʥʢʪʘʭ ʨʝʛʠʩʪʨʘʮʠʠ: ʥʘ ʧʣʦʪʠʥʝ, ʙʝʨʝʛʦʚʳʭ ʧʨʠʤʳʢʘʥʠʷʭ ʠ ʚ 

ʤʘʰʟʘʣʝ (ʨʠʩ. 2.2). ɺ ʜʦʧʦʣʥʝʥʠʠ ʢ ʨʝʛʠʩʪʨʘʪʦʨʫ ɸDAS3 ʙʳʣʦ ʨʘʟʨʘʙʦʪʘʥʦ 

ʧʨʦʛʨʘʤʤʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʩʣʝʜʫʶʱʠʝ 

ʟʘʜʘʯʠ: 

1. ʇʨʦʚʦʜʠʪʴ ʤʦʥʠʪʦʨʠʥʛ ʚʠʙʨʘʮʠʡ ʛʠʜʨʦʘʛʨʝʛʘʪʦʚ (ɻɸ), ʦʩʫʱʝʩʪʚʣʷʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʠʭ ʨʘʙʦʪʳ ʠ ʚʳʷʚʣʷʪʴ ʧʦʪʝʥʮʠʘʣʴʥʦ ʦʧʘʩʥʳʝ ʩʠʪʫʘʮʠʠ; 

2. ʇʨʦʩʚʝʯʠʚʘʪʴ ʪʝʣʦ ʧʣʦʪʠʥʳ ʠ ʧʨʠʙʦʨʪʦʚʳʭ ʯʘʩʪʝʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʚʠʙʨʘʮʠʡ ʧʨʠ ʨʘʙʦʪʝ ɻɸ (ʦʙʦʨʦʪʥʘʷ ʠ ʜʚʦʡʥʘʷ ʦʙʦʨʦʪʥʘʷ ʯʘʩʪʦʪʳ); 

3. ʅʘʙʣʶʜʘʪʴ ʩʦʙʩʪʚʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʧʣʦʪʠʥʳ, ʩʣʝʜʠʪʴ ʟʘ ʠʟʤʝʥʝʥʠʝʤ 

ʩʦʙʩʪʚʝʥʥʳʭ ʯʘʩʪʦʪ ʠ ʘʤʧʣʠʪʫʜ, ʩʨʘʚʥʠʚʘʪʴ ʩ ʨʘʩʯʝʪʥʦʡ ʤʦʜʝʣʴʶ, ʚʳʷʚʣʷʪʴ ʟʦʥʳ 

ʠʟʤʝʥʝʥʠʷ ʩʚʦʡʩʪʚ; 

4. ʈʝʛʠʩʪʨʠʨʦʚʘʪʴ ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʠ ʦʮʝʥʠʚʘʪʴ ʨʝʘʢʮʠʶ ʥʘ ʥʠʭ ʧʣʦʪʠʥʳ; 

5. ʈʝʛʠʩʪʨʠʨʦʚʘʪʴ ʧʦʪʦʢʠ ʤʠʢʨʦʪʨʝʩʢʦʚ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦʙ ʠʟʤʝʥʝʥʠʠ 

ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʰʚʦʚ ʧʣʦʪʠʥʳ, ʤʘʩʩʠʚʦʚ ʙʦʨʪʦʚ ʠʣʠ ʟʦʥ 

ʙʦʨʪʦʚʳʭ ʧʨʠʤʳʢʘʥʠʡ. 

 
ʈʠʩ. 2.2. ɺʦʟʤʦʞʥʦʩʪʠ ʚʳʜʝʣʝʥʠʷ ʩʠʛʥʘʣʦʚ ʨʘʟʥʦʡ ʧʨʠʨʦʜʳ, ʏʠʨʢʝʡʩʢʘʷ ɻʕʉ: ʩʠʥʠʡ 

ʮʚʝʪ ï ʝʩʪʝʩʪʚʝʥʥʳʡ ʩʠʛʥʘʣ, ʢʨʘʩʥʳʡ ʮʚʝʪ ï ʬʠʣʴʪʨʦʚʘʥʥʳʡ 

 

ɺʳʚʦʜʳ. ʊʝʭʥʠʯʝʩʢʠʡ ʧʨʦʛʨʝʩʩ ʚ ʧʨʠʙʦʨʦʩʪʨʦʝʥʠʠ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʷʭ ʧʦʟʚʦʣʷʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʦʜʠʥ ʪʠʧ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʧʧʘʨʘʪʫʨʳ ʜʣʷ 

ʦʜʥʦʚʨʝʤʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʠʛʥʘʣʦʚ ʨʘʟʥʦʡ ʧʨʠʨʦʜʳ (ʩʦʙʩʪʚʝʥʥʳʝ 

ʯʘʩʪʦʪʳ ʢʦʣʝʙʘʥʠʡ ʩʦʦʨʫʞʝʥʠʡ, ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʨʘʟʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠ ʧʫʩʢʠ 

ʛʠʜʨʦʘʛʨʝʛʘʪʦʚ, ʧʨ.) ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʠʭ ʧʦʩʣʝʜʫʶʱʝʛʦ ʧʦʣʥʦʮʝʥʥʦʛʦ ʘʥʘʣʠʟʘ. 

ɼʘʥʥʳʡ ʬʘʢʪ ʧʦʟʚʦʣʷʝʪ ʨʘʩʰʠʨʠʪʴ ʩʬʝʨʫ ʟʘʜʘʯ, ʨʝʰʘʝʤʳʭ ʩʠʩʪʝʤʘʤʠ 

ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. ʆʩʥʘʱʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʭ ʩʝʪʝʡ 

ʰʠʨʦʢʦʧʦʣʦʩʥʳʤʠ ʩʝʡʩʤʦʤʝʪʨʘʤʠ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʤʠʤʦ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʦʚʦʜʠʪʴ ʨʷʜ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 
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ʠʩʩʣʝʜʦʚʘʥʠʡ. ʊʘʢ, ʚ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʩʝʪʠ ʚʝʜʝʪʩʷ ʠʟʫʯʝʥʠʝ ʩʪʨʦʝʥʠʷ ʣʠʪʦʩʬʝʨʳ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʬʫʥʢʮʠʠ ʧʨʠʝʤʥʠʢʘ (ɺʘʛʘʥʦʚʘ, 2012). ʈʝʘʣʠʟʘʮʠʷ ʧʣʦʪʥʦʡ ʩʝʪʠ 

ʜʘʪʯʠʢʦʚ ʜʘʝʪ ʦʩʥʦʚʫ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʤʝʪʦʜʦʚ ʩʝʡʩʤʠʯʝʩʢʦʡ ʪʦʤʦʛʨʘʬʠʠ ʠ 

ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʠ ʧʨʠ ʠʟʫʯʝʥʠʠ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʟʝʤʥʦʡ ʢʦʨʳ (Afonin et al., 2017). 

ɼʨʫʛʘʷ, ʥʝ ʤʝʥʝʝ ʚʘʞʥʘʷ ʧʝʨʩʧʝʢʪʠʚʘ ʦʪʢʨʳʚʘʝʪʩʷ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʦʪʚʝʪʩʪʚʝʥʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ ʠ ʨʘʡʦʥʦʚ ʠʭ ʨʘʟʤʝʱʝʥʠʷ. ʂ ʧʨʠʤʝʨʫ, ʜʣʷ ɻʊʉ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʝʜʠʥʦʡ 

ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʧʧʘʨʘʪʫʨʳ ʧʦʟʚʦʣʷʝʪ ʩʦʝʜʠʥʠʪʴ ʚ ʝʜʠʥʦʤ ʢʦʤʧʣʝʢʩʝ ʪʨʠ 

ʥʝʟʘʚʠʩʠʤʳʝ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ. ɺʘʞʥʳʤ ʤʦʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ ʠʥʥʦʚʘʮʠʦʥʥʦʩʪʴ 

ʨʷʜʘ ʧʦʜʭʦʜʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʚʳʚʝʩʪʠ ʈʦʩʩʠʡʩʢʫʶ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʫ ʚ ʦʙʣʘʩʪʠ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʏʉ ʧʨʠʨʦʜʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʚ ʤʠʨʦʚʳʝ ʣʠʜʝʨʳ. 

ɻʣʘʚʘ 3. ʉʝʡʩʤʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ɿʘʧʘʜʥʦʛʦ ʘʨʢʪʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ ʈʌ 

ʇʦʩʪʨʦʝʥʠʝ ʩʠʩʪʝʤ ʥʘʙʣʶʜʝʥʠʷ ʟʘʚʠʩʠʪ ʦʪ ʧʨʝʜʳʩʪʦʨʠʠ ʠ ʦʪ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ. 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʵʪʘʧʳ ʨʘʟʚʠʪʠʷ ʩʝʡʩʤʦʣʦʛʠʠ ʚ ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʦʤ ʨʝʛʠʦʥʝ, ʚ ʪʦʤ 

ʯʠʩʣʝ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʩʝʪʠ (ɸʉʉ). ʇʨʠʩʚʦʝʥʠʝ ʚ 2014 ʛ. ɸʉʉ ʩʪʘʪʫʩʘ 

ʫʥʠʢʘʣʴʥʦʡ ʥʘʫʯʥʦʡ ʫʩʪʘʥʦʚʢʠ (ʋʅʋ) ʦʧʨʝʜʝʣʝʥʦ ʢʨʫʛʦʤ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ: 

1. ʊʝʣʝʩʝʡʩʤʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʚ ʩʪʨʫʢʪʫʨʝ ʌʀʎ ɽɻʉ ʈɸʅ.   

2. ʈʝʛʠʦʥʘʣʴʥʳʡ ʩʝʡʩʤʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʝʢʪʦʨʘ ɸʨʢʪʠʢʠ ʩ 

ʚʳʜʝʣʝʥʠʝʤ ʩʝʡʩʤʦʛʝʥʝʨʠʨʫʶʱʠʭ ʩʪʨʫʢʪʫʨ ʠ ʫʚʷʟʢʦʡ ʠʭ ʩ ʛʝʦʜʠʥʘʤʠʢʦʡ. 

3. ʋʪʦʯʥʝʥʠʝ ʩʪʨʦʝʥʠʷ ʟʝʤʥʦʡ ʢʦʨʳ ʠ ʚʝʨʭʥʝʡ ʤʘʥʪʠʠ. 

4. ʇʨʦʨʘʙʦʪʢʘ ʤʝʪʦʜʠʯʝʩʢʠʭ ʚʦʧʨʦʩʦʚ ʚʳʜʝʣʝʥʠʷ ʥʘ ʟʘʧʠʩʷʭ ʠ ʣʦʢʘʮʠʠ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ ʧʨʠʨʦʜʥʦʛʦ ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ.  

ʊʝʣʝʩʝʡʩʤʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʚ ʩʪʨʫʢʪʫʨʝ ʌʀʎ ɽɻʉ ʈɸʅ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʦʙʨʘʙʦʪʢʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʬʦʨʤʠʨʫʝʪʩʷ ʝʞʝʜʝʢʘʜʥʳʡ ʩʪʘʥʮʠʦʥʥʳʡ 

ʙʶʣʣʝʪʝʥʴ ʪʝʣʝʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ. ɽʞʝʛʦʜʥʦ ʩʪʘʥʮʠʷʤʠ ɸʉʉ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ 

ʙʦʣʝʝ 2000 ʤʠʨʦʚʳʭ ʟʝʤʣʝʪʨʷʩʝʥʠʡ (ʉʝʡʩʤʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷé, 2011). 

ʉʦʛʣʘʩʥʦ (ʌʨʘʥʮʫʟʦʚʘ ʠ ʜʨ, 2009; ʂʦʥʝʯʥʘʷ, 2015 ʠ ʜʨ.), ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ 

ʤʘʛʥʠʪʫʜʳ ɸʉʉ ʜʣʷ ʪʝʣʝʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ mb = 5.3-5.5. 

ʈʝʛʠʦʥʘʣʴʥʳʡ ʤʦʥʠʪʦʨʠʥʛ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʝʡʩʤʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ 

ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʝʢʪʦʨʘ ɸʨʢʪʠʢʠ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʨʷʜʦʤ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠ ʟʘʨʫʙʝʞʥʳʭ 

ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʣʫʞʙ ʠ ʩʝʪʝʡ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ: ʥʦʨʚʝʞʩʢʠʡ ʩʝʡʩʤʦʣʦʛʠʯʝʩʢʠʡ ʮʝʥʪʨ 

NORSAR, ʂʦʣʴʩʢʠʡ ʬʠʣʠʘʣ ɽʜʠʥʦʡ ɻʝʦʬʠʟʠʯʝʩʢʦʡ ʉʣʫʞʙʳ ʈɸʅ (ʂʦʌ ʌʀʎ ɽɻʉ 

ʈɸʅ) ʠ ɸʉʉ ʌɻɹʋʅ ʌʀʎʂʀɸ ʈɸʅ.  

ʂʘʞʜʘʷ ʩʣʫʞʙʘ ʠʤʝʝʪ ʩʚʦʠ ʧʨʠʦʨʠʪʝʪʥʳʝ ʟʦʥʳ ʨʝʛʠʩʪʨʘʮʠʠ ʟʝʤʣʝʪʨʷʩʝʥʠʡ, 

ʦʙʲʝʜʠʥʝʥʠʝ ʫʩʠʣʠʡ ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʪʦʯʥʦʩʪʴ ʣʦʢʘʮʠʠ ʵʧʠʮʝʥʪʨʦʚ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʠ ʦʮʝʥʢʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʫʨʦʚʥ̫. ʇʦ ʙʘʟʘʤ ʜʘʥʥʳʭ NORSAR, ɸʉʉ ʠ 

ʂʦʌ ʌʀʎ ɽɻʉ ʈɸʅ ʩʦʟʜʘʥ ʆʙʦʙʱʝʥʥʳʡ ʩʝʡʩʤʠʯʝʩʢʠʡ ʢʘʪʘʣʦʛ ʟʘ 1995-2015 ʛʛ. ɼʣʷ 

ʢʘʞʜʦʡ ʩʝʪʠ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʧʨʠʦʨʠʪʝʪʥʳʝ ʟʦʥʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʚʳʯʠʩʣʷʪʴ 

ʧʘʨʘʤʝʪʨʳ ʵʧʠʮʝʥʪʨʦʚ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʦʰʠʙʢʘʤʠ. ʅʘʧʨʠʤʝʨ, ʜʣʷ ʩʝʪʠ NORSAR 

ʵʪʦ ʨʘʡʦʥʳ ʭʨʝʙʪʦʚ ʄʦʥʘ ʠ ʂʥʠʧʦʚʠʯʘ, ʘʨʭ. ʐʧʠʮʙʝʨʛʝʥ; ʜʣʷ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʩʝʪʠ ï 

ʵʪʦ ʨʘʡʦʥ ʭʨ. ɻʘʢʢʝʣʷ ʠ ʘʨʭ. ɿʝʤʣʷ ʌʨʘʥʮʘ-ʀʦʩʠʬʘ ʠ ʘʨʭ. ʅʦʚʘʷ ɿʝʤʣʷ, ʰʝʣʴʬ 

ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʝʢʪʦʨʘ ɸʨʢʪʠʢʠ (ʨʠʩ. 3.1) (ʍʫʪʦʨʩʢʦʡ ʠ ʜʨ., 2015; ɸʥʪʦʥʦʚʩʢʘʷ ʠ ʜʨ., 

2018).  

ʆʙʦʙʱʝʥʥʳʡ ʢʘʪʘʣʦʛ ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ ɽʚʨʦʧʝʡʩʢʦʛʦ 

ʩʝʢʪʦʨʘ ɸʨʢʪʠʢʠ, ʧʨʦʠʟʦʰʝʜʰʠʭ ʚʳʰʝ 70
ʦ 
ʩ.ʰ. ʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʤʠʥʠʤʫʤ 

ʪʨʝʤʷ ʩʝʡʩʤʠʯʝʩʢʠʤʠ ʩʪʘʥʮʠʷʤʠ. ʆʥ ʩʦʩʪʦʠʪ ʠʟ ʜʚʫʭ ʯʘʩʪʝʡ: ʦʩʥʦʚʥʦʝ ʨʝʰʝʥʠʝ ʧʦ 

ʟʝʤʣʝʪʨʷʩʝʥʠʷʤ ʩʦʛʣʘʩʥʦ ʧʨʠʦʨʠʪʝʪʥʳʤ ʨʘʡʦʥʘʤ ʨʘʟʤʝʱʝʥʠʷ ʩʝʪʠ ʠ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʡ ʚʘʨʠʘʥʪ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ï ʨʝʰʝʥʠʝ ʠʟ 
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ʥʝʧʨʠʦʨʠʪʝʪʥʦʛʦ ʨʘʡʦʥʘ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʘʨʘʤʝʪʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʘʩʩʯʠʪʘʥʳ 

ʪʦʣɹʢʦ ʦʜʥʦʡ ʩʝʪʴʶ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʜʘʝʪ ʦʩʥʦʚʫ ʜʣʷ ʧʦʠʩʢʘ ʩʦʙʳʪʠʷ ʚ ʚʦʣʥʦʚʳʭ 

ʬʦʨʤʘʭ ʜʨʫʛʠʭ ʩʝʪʝʡ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦ, ʪ.ʢ. ʯʘʩʪʦ ʩʣʘʙʳʝ ʩʦʙʳʪʠʷ ʧʨʦʧʫʩʢʘʶʪʩʷ. 

ʄʘʛʥʠʪʫʜʥʳʡ ʜʠʘʧʘʟʦʥ ï ʦʪ 0.9 ʜʦ 6.2, ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʘʷ ʤʘʛʥʠʪʫʜʘ 2.9. 

ʇʦ ʜʘʥʥʳʤ ɸʉʉ ʝʞʝʤʝʩʷʯʥʦ ʩʦʩʪʘʚʣʷʶʪʩʷ ʢʘʪʘʣʦʛʠ ʠ ʢʘʨʪʳ ʩʝʡʩʤʠʯʥʦʩʪʠ 

ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʝʢʪʦʨʘ ɸʨʢʪʠʢʠ (http://fciarctic.ru/index.php?page=geoss), ʢʦʪʦʨʳʝ 

ʦʪʨʘʞʘʶʪ ʧʨʠʨʦʜʥʫʶ ʠ ʪʝʭʥʦʛʝʥʥʫʶ ʩʝʡʩʤʠʯʥʦʩʪʴ ʠʟʫʯʘʝʤʦʛʦ ʨʝʛʠʦʥʘ, ʧʦʩʪʨʦʝʥʳ 

ʨʝʛʠʦʥʘʣʴʥʳʡ ʠ ʣʦʢʘʣʴʥʳʡ ʛʦʜʦʛʨʘʬʳ, ʦʙʨʘʙʦʪʢʘ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʤʝʪʦʜʠʢʝ (ʂʦʥʝʯʥʘʷ, 2015). 

 
1 ï ʟʝʤʣʝʪʨʷʩʝʥʠʷ, 2 ï ʦʜʠʥʦʯʥʳʝ ʪʨʝʭʢʦʤʧʦʥʝʥʪʥʳʝ ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ, 3 ï 

ʩʝʡʩʤʠʯʝʩʢʠʝ ʛʨʫʧʧʳ, 4 ï ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʩ ʤʘʛʥʠʪʫʜʦʡ >5.0 

ʈʠʩ. 3.1. ʉʝʡʩʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ 2012-15 ʛʛ. ʧʦ ʜʘʥʥʳʤ NORSAR (ʘ) ʠ ʢʘʢ ʨʝʟʫʣʴʪʘʪ 

ʢʦʦʧʝʨʘʮʠʠ NORSAR, ʂʦʌ ʌʀʎ ɽɻʉ ʈɸʅ ʠ ʌɻɹʋʅ ʌʀʎʂʀɸ ʈɸʅ (ʙ) 
 

ɿʘ 2011-2017 ʛʛ. ʧʦ ʜʘʥʥʳʤ ɸʉʉ ʤʘʛʥʠʪʫʜʥʳʡ ʜʠʘʧʘʟʦʥ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʦʙʳʪʠʡ 

ʦʪ 0.6 ʜʘ 6.0 ʜʣʷ ɿʘʧʘʜʥʦʛʦ ʘʨʢʪʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ ʈʌ, ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ 

ʤʘʛʥʠʪʫʜʳ (ʄLʧʨʝʜ) ʦʪ 2.7 ʜʦ 3.5. ʈʘʟʙʨʦʩ ʚ ʟʥʘʯʝʥʠʷʭ ʄLʧʨʝʜ ʚ ʦʩʥʦʚʥʦʤ ʩʚʷʟʘʥ ʩ 

ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ ʤʠʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʬʦʥʘ ʧʫʥʢʪʘ çɿʝʤʣʷ ʌʨʘʥʮʘ-ʀʦʩʠʬʘè ʠʟ-

ʟʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʥʘ ʦʩʪʨʦʚʝ. 

ɼʣʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʥʘʤʠ ʨʘʡʦʥʘ ʩʦʩʪʘʚʣʝʥʘ ʩʚʦʜʥʘʷ ʢʘʨʪʘ ʩʝʡʩʤʠʯʥʦʩʪʠ (ʨʠʩ. 3.2) 

ʧʦ ʜʘʥʥʳʤ: ʆʙʦʙʱʝʥʥʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʢʘʪʘʣʦʛʘ ʩ ʜʦʧʦʣʥʝʥʠʝʤ ʜʘʥʥʳʭ ɸʉʉ ʟʘ 

2005-2017 ʛʛ., ʩʚʝʜʝʥʠʷ ʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ ʩ 1974 ʛ. ʧʦ 2017 ʛʛ. ʜʣʷ ʨʘʡʦʥʘ ʘʨʭ. ʅʦʚʘʷ 

ɿʝʤʣʷ, ʜʣʷ ʩʝʚʝʨʘ ɺɽʇ ï ʩ 1991 ʛ., ʢʦʪʦʨʳʝ ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ: ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʠ 

ʪʝʭʥʦʛʝʥʥʳʝ ʩʦʙʳʪʠʷ (ʚʟʨʳʚʳ; ʟʘʧʫʩʢʠ ʠ ʧʘʜʝʥʠʷ ʩʪʫʧʝʥʝʡ ʨʘʢʝʪ). ʅʘ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʯʘʩʪʠ ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ï ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʪʝʭʥʦʛʝʥʥʳʝ, 

ʠʩʢʣʶʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʂʘʥʜʘʣʘʢʰʩʢʠʡ ʛʨʘʙʝʥ, ʛʜʝ ʦʪʤʝʯʘʝʪʩʷ ʧʨʠʨʦʜʥʘʷ 

ʩʝʡʩʤʠʯʥʦʩʪʴ. ɿʘʬʠʢʩʠʨʦʚʘʥʳ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚ ʨʘʡʦʥʝ ʧʨʦʭʦʞʜʝʥʠʷ ʉʝʚʝʨʥʦʛʦ 

ʤʦʨʩʢʦʛʦ ʧʫʪʠ, ʯʪʦ ʥʘʛʣʷʜʥʦ ʜʦʢʘʟʳʚʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʣʷ ʝʛʦ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʨʦʚʦʜʠʤʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʚʠʪʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʝʪʝʡ ʚ ɸʨʢʪʠʢʝ. 

ʉʦʚʝʨʰʝʥʩʪʚʫʝʪʩʷ ʣʦʢʘʮʠʷ ʩʦʙʳʪʠʡ. ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʫʥʢʪʘ 

çɿʝʤʣʷ ʌʨʘʥʮʘ-ʀʦʩʠʬʘè ɸʉʉ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʩʝʡʩʤʦʣʦʛʠʠ ʧʦʩʪʨʦʝʥʘ ʩʢʦʨʦʩʪʥʘʷ 

http://fciarctic.ru/index.php?page=geoss
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ʤʦʜʝʣʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʣʦʛʠʠ ʬʫʥʢʮʠʠ ʧʨʠʝʤʥʠʢʘ (Vinnik, 1977; Vinnik et al., 

2014), ʢʦʪʦʨʘʷ ʣʝʛʣʘ ʚ ʦʩʥʦʚʫ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʛʦʜʦʛʨʘʬʘ NOES (Morozov et al., 2015). 

ʉʦʛʣʘʩʥʦ ʩʨʘʚʥʝʥʠʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʙʦʨʘ ʛʦʜʦʛʨʘʬʦʚ: Sval, BARENTS, 

BARENTS3D ʠ IASPEI91 ʧʦʢʘʟʘʥʦ, ʯʪʦ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʟʘʧʘʜʥʦʡ ʠ 

ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʝʡ ʭʨʝʙʪʘ ɻʘʢʢʝʣʷ, ʘ ʪʘʢʞʝ ʨʘʡʦʥʘ ʘʨʭ. ɿʝʤʣʷ ʌʨʘʥʮʘ-ʀʦʩʠʬʘ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ ʛʦʜʦʛʨʘʬ NOES (ʄʦʨʦʟʦʚ, ɺʘʛʘʥʦʚʘ, 2017). 

 

 
1 ï ʢʘʨʴʝʨʥʳʝ ʚʟʨʳʚʳ; 2 ï ʢʘʨʴʝʨʳ; 3 ï ʣʠʥʠʷ ʉʝʚʝʨʥʦʛʦ ʤʦʨʩʢʦʛʦ ʧʫʪʠ; ʧʫʥʢʪʳ: 4 ï 

ʟʘʧʫʩʢ ʨʘʢʝʪ; 5 ï ʚʟʨʳʚʦʚ ʛʘʟʘ; 6 ï ʧʘʜʝʥʠ ̫ʩʪʫʧʝʥʠ ʨʘʢʝʪʳ 

ʈʠʩ. 3.2. ʉʚʦʜʥʘʷ ʢʘʨʪʘ ʵʧʠʮʝʥʪʨʦʚ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʦʙʳʪʠʡ, ʧʦ ʜʘʥʥʳʤ: 

ʆʙʦʙʱʝʥʥʦʛʦ ʩʝʡʩʤʠʯʝʩʢʦʛʦ ʢʘʪʘʣʦʛʘ ʩ ʜʦʧʦʣʥʝʥʠʝʤ ʜʘʥʥʳʤʠ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʩʝʪʠ 

ʟʘ 2005-2017 ʛʛ., ʜʣʷ ʨʘʡʦʥʘ ʘʨʭ. ʅʦʚʘʷ ɿʝʤʣʷ ï ʩʚʝʜʝʥʠʷ ʦ ʟʝʤʣʝʪʨʷʩʝʥʠʷʭ ʩ 1974 ʛ. 

ʧʦ 2017 ʛʛ., ʜʣʷ ʩʝʚʝʨʘ ɺɽʇ ï ʩ 1991 ʛ. 

 

ɸʥʘʣʠʟ ʚʳʜʝʣʝʥʠʷ ʩʝʡʩʤʠʯʝʩʢʦʡ ʵʥʝʨʛʠʠ ʧʦ 5-ʣʝʪʥʠʤ ʠʥʪʝʨʚʘʣʘʤ (ʪʘʙʣʠʮʘ 3.1) 

ʟʘ 2000-2015 ʛʛ. ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʩʠʣʴʥʳʭ ʩʦʙʳʪʠʡ (ʄÓ5.0) ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʨʝʛʠʦʥʝ ʧʨʠʤʝʨʥʦ ʧʦʩʪʦʷʥʥʦ ʚʦ ʚʨʝʤʝʥʠ. ʋʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʩʣʘʙʳʭ ʪʦʣʯʢʦʚ (ʄ<5.0) ʩʚʷʟʘʥʦ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʩʝʪʠ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʈʦʩʩʠʡʩʢʦʤ ʩʝʢʪʦʨʝ ɸʨʢʪʠʢʠ. ɺʩʝ ʵʪʦ ʜʝʤʦʥʩʪʨʠʨʫʝʪ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʝʡʩʤʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʘʨʢʪʠʯʝʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʦʜʭʦʜʘ ʧʦʜʢʣʶʯʝʥʠʷ ʢ ʦʙʨʘʙʦʪʢʝ ʚʦʣʥʦʚʳʭ ʬʦʨʤ ʚʩʝʭ ʜʦʩʪʫʧʥʳʭ 

ʩʝʪʝʡ (ʂʦʥʝʯʥʘʷ, 2015). ʂʨʦʤʝ ʪʦʛʦ, ʧʦʣʫʯʝʥʥʘʷ ʥʦʚʘʷ ʢʘʨʪʘ ʩʝʡʩʤʠʯʥʦʩʪʠ ʷʚʣʷʝʪʩʷ 
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ʦʩʥʦʚʦʡ ʜʣʷ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʠ ʫʪʦʯʥʝʥʠʷ 

ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ.  

ʊʘʙʣʠʮʘ 3.1. ʇʘʨʘʤʝʪʨʳ ʩʝʡʩʤʠʯʥʦʩʪʠ ʘʨʢʪʠʯʝʩʢʦʛʦ ʨʝʛʠʦʥʘ ʟʘ 2000-15 ʛʛ. 

ʇʝʨʠʦʜ, ʛʛ. 
ʂʦʣʠʯʝʩʪʚʦ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ɺʩʝʛʦ 
M<3.5 3.5ÒM<5 MÓ5 

2000-05 778 125 24 927 

2005-10 1274 129 36 1439 

2010-15 2818 237 28 3083 

ɺʩʝʛʦ 4870 491 88 5449 

 

ʉʚʷʟʴ ʩʝʡʩʤʠʯʥʦʩʪʠ, ʘʥʦʤʘʣʠʡ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʩ ʛʝʦʪʝʢʪʦʥʠʢʦʡ 

ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ. ʉʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ. ʅʦʚʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ, ʩʦʟʜʘʚʘʝʤʳʝ ʧʨʠʥʷʪʦʡ ʩʪʨʘʪʝʛʠʝʡ ʨʘʟʚʠʪʠʷ ʩʝʡʩʤʠʯʝʩʢʠʭ 

ʥʘʙʣʶʜʝʥʠʡ, ʧʦʢʘʞʝʤ ʥʘ ʧʨʠʤʝʨʝ ʫʪʦʯʥʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʛʝʦʜʠʥʘʤʠʢʝ ʨʝʛʠʦʥʘ. 

ɿʘ ʦʩʥʦʚʫ ʙʳʣʘ ʚʟʷʪʘ ʩʭʝʤʘ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ɹʘʨʝʥʮʝʚʦ-ʂʘʨʩʢʦʛʦ 

ʰʝʣʴʬʘ, ʩʦʩʪʘʚʣʝʥʥʘʷ (ʉʪʫʧʘʢʦʚʘ, 2011), ʠʟ ʢʦʪʦʨʦʡ ʥʘʤʠ ʙʳʣʠ ʚʳʜʝʣʝʥʳ ʢʨʫʧʥʳʝ 

ʥʘʜʧʦʨʷʜʢʦʚʳʝ ʩʪʨʫʢʪʫʨʳ ʠ ʥʝʢʦʪʦʨʳʝ ʧʦʜʥʷʪʠʷ. ʉʭʝʤʘ ʜʦʧʦʣʥʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʧʦ 

ʛʨʘʙʝʥʘʤ ʠ ʥʝʢʦʪʦʨʳʤ ʨʘʟʨʳʚʥʳʤ ʥʘʨʫʰʝʥʠʷʤ ʠʟ (ɸʪʣʘʩ ʧʨʠʨʦʜʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ 

ʦʧʘʩʥʦʩʪʝʡé, 2011; Arctic Petroleum Geology, 2011). ʅʘʤʠ ʧʨʦʚʝʜʝʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ 

ʩʭʝʤʳ ʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʟʘ 2000-2015 ʛʛ. ʠ ʠʤʝʶʱʠʤʠʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ ʦ ʬʠʟʠʢʝ ʧʨʦʮʝʩʩʦʚ 

ʚ ʦʪʜʝʣʴʥʳʭ ʨʘʡʦʥʘʭ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʠʣʦ ʚʳʜʝʣʠʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ (ʨʠʩ. 

3.3) (ɸʥʪʦʥʦʚʩʢʘʷ ʠ ʜʨ., 2018): 

1. ɸʢʪʠʚʠʟʘʮʠʷ ʩʝʡʩʤʠʯʥʦʩʪʠ ʩʚʦʜʦʚʦ-ʙʣʦʢʦʚʦʛʦ ʧʦʜʥʷʪʠʷ ʉʚʘʣʴʙʘʨʜʩʢʦʛʦ 

ʘʨʭʠʧʝʣʘʛʘ (ʐʧʠʮʙʝʨʛʝʥ), ʘʨʭ. ɿʝʤʣʷ ʌʨʘʥʮʘ-ʀʦʩʠʬʘ ʠ ʧʦʜʥʷʪʠʷ ɹʝʣʳʡ ʚʳʟʚʘʥʘ 

ʪʝʢʪʦʥʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʧʨʠ ʢʦʪʦʨʳʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ (ɺʝʨʙʘ, 2007; ʉʦʨʦʭʪʠʥ 

ʠ ʜʨ., 2016) ʨʘʟʚʠʚʘʶʪʩʷ ʤʦʨʬʦʩʪʨʫʢʪʫʨʳ ʨʘʩʪʷʞʝʥʠʷ ʠ ʩʞʘʪʠʷ. 

2. ʈʘʩʪʷʞʝʥʠʝ ʦʢʨʘʠʥʳ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʰʝʣʴʬʘ ʠ ʝʛʦ ʫʜʣʠʥʝʥʠʝ ʚ ʞʝʣʦʙʘʭ 

ʌʨʘʥʮ-ɺʠʢʪʦʨʠʷ, ʉʚʷʪʦʡ ɸʥʥʳ ʠ ʆʨʣʠ (ɺʝʨʙʘ, 2007; ʉʦʨʦʭʪʠʥ ʠ ʜʨ., 2016) 

ʦʪʨʘʞʘʝʪʩʷ ʚ ʚʠʜʝ ʩʣʘʙʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ ʩ ʜʠʘʧʘʟʦʥʦʤ ʟʥʘʯʝʥʠʡ ʤʘʛʥʠʪʫʜ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ML ʦʪ 0.6 ʜʦ 4.9. ʇʨʦʩʣʝʞʠʚʘʝʪʩʷ ʯʝʪʢʘʷ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʵʧʠʮʝʥʪʨʦʚ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʢ ʦʪʨʠʮʘʪʝʣʴʥʳʤ ʤʦʨʬʦʩʪʨʫʢʪʫʨʘʤ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʩʢʣʦʥʘ. ɺ 

ʨʘʡʦʥʝ ʞʝʣʦʙʦʚ ʵʧʠʮʝʥʪʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʨʘʩʧʦʣʦʞʝʥʳ ʪʘʢʞʝ ʥʝʨʘʚʥʦʤʝʨʥʦ ʠ 

ʪʷʛʦʪʝʶʪ ʢ ʠʭ ʫʩʪʴʝʚʳʤ ʯʘʩʪʷʤ (ʂʦʥʝʯʥʘʷ, 2015; Morozov et al., 2015). 

3. ʆʪʜʝʣʴʥʳʝ ʩʣʘʙʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʚʳʷʚʣʝʥʳ ʥʘ ʛʨʘʥʠʮʘʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʩʪʨʫʢʪʫʨ ʚ ʎʝʥʪʨʘʣʴʥʦ-ɹʘʨʝʥʮʝʚʩʢʦʡ ʚʧʘʜʠʥʝ (ʨʘʡʦʥ ʥʦʨʚʝʞʩʢʦʛʦ ʰʝʣʴʬʘ) ʠ ʚ 

ʩʢʣʘʜʯʘʪʦʡ ʟʦʥʝ ʢʘʣʝʜʦʥʠʜ ʉʢʘʥʜʠʥʘʚʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. 

4. ɽʜʠʥʠʯʥʳʝ ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʥʘ ʩʢʣʦʥʘʭ 

ʩʚʝʨʭʛʣʫʙʦʢʠʭ ʜʝʧʨʝʩʩʠʡ, ʵʪʦ ɺʦʩʪʦʯʥʦ-ɹʘʨʝʥʮʝʚʩʢʘʷ ʠ ʖʞʥʦ-ɹʘʨʝʥʮʝʚʩʢʘʷ ʟʦʥʳ 

ʩʪʫʧʝʥʝʡ, ʟʝʤʣʝʪʨʷʩʝʥʠʷ 23.01.2012 (t0=09:52:55.0, lat 80.11, lon 72.71, ML=2.7) ʠ 

20.11.2015 (t0=15:43:17.49, lat 71.18, lon 32.48, ML=2.4) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʠ ʜʚʘ 

ʩʦʙʳʪʠʷ ʚ ʂʦʣʴʩʢʦʡ ʤʦʥʦʢʣʠʥʘʣʠ 05.11.2002 (t0=07:31:16.22, lat 70.17, lon 34.25, 

ML=1.6) ʠ 02.11.2000 (t0=08:14:24.61, lat 70.12, lon 36.56, ML=1.1). 

5. ʉʝʡʩʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʟʘʬʠʢʩʠʨʦʚʘʥ r ʚ ʢʨʘʝʚʦʡ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʦʡ ʧʣʠʪʳ ʚ ʅʦʚʦʟʝʤʝʣʴʩʢʦʡ ʩʢʣʘʜʯʘʪʦʩʪʠ ʠ ʧʨʦʛʠʙʝ ʉʝʜʦʚʘ. 

ʅʘʧʨʠʤʝʨ, ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʥʘ ʅʦʚʦʡ ɿʝʤʣʝ: 11.10.2010 (t0=22:48:29, lat 76.18, 
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lon 63.94, ML=4.5) ʠ 4.03.2014 (t0=04:42:36, lat 74.72, lon 56.72, ML=3.3) (ʂʦʥʝʯʥʘʷ, 

2015; Gibbons et al., 2016). 

 

 

1 ï ʜʝʧʨʝʩʩʠʠ: ʘ ï 

ʎʝʥʪʨʘʣʴʥʦ-ɹʘʨʝʥʮʝʚʩʢʘʷ; 

ʙ ï ʉʝʚʝʨʦ-ɹʘʨʝʥʮʝʚʩʢʘʷ; 2 
ï ʧʣʘʪʬʦʨʤʝʥʥʳʝ ʤʘʩʩʠʚʳ: 

ʘ ï ʉʚʘʣʴʙʘʨʜʩʢʘʷ 

ʘʥʪʝʢʣʠʟʘ, ʙ ï ʇʝʯʦʨʩʢʘʷ 
ʧʣʠʪʘ, ʚ ï ʉʝʚʝʨʦ-

ʉʠʙʠʨʩʢʠʡ ʧʦʨʦʛ; 3 ï 

ʢʨʘʝʚʳʝ ʧʨʦʛʠʙʳ: ʘ ï 
ʧʨʦʛʠʙ ʉʝʜʦʚʘ; ʙ ï 

ʂʦʨʦʪʘʠʭʠʥʩʢʘʷ ʚʧʘʜʠʥʘ; ʚ 

ï ʂʦʩʴʶ-ʈʦʛʦʚʩʢʘʷ 
ʚʧʘʜʠʥʘ); 4 ï ʩʢʣʦʥʳ 

ʩʚʝʨʭʛʣʫʙʦʢʠʭ ʜʝʧʨʝʩʩʠʡ: ʘ 

ï ɺʦʩʪʦʯʥʦ-ɹʘʨʝʥʮʝʚʩʢʘʷ 
ʟʦʥʘ ʩʪʫʧʝʥʝʡ; ʙ ï ʖʞʥʦ-

ɹʘʨʝʥʮʝʚʩʢʘʷ ʟʦʥʘ 

ʩʪʫʧʝʥʝʡ; ʚ ï ʂʦʣʴʩʢʘʷ 
ʤʦʥʦʢʣʠʥʘʣʴ; ʛ ï ɺʦʩʪʦʯʥʦ-

ʅʦʚʦʟʝʤʝʣʴʩʢʘʷ 

ʤʦʥʦʢʣʠʥʘʣʴ; ʜ ï ɺʦʩʪʦʯʥʦ-
ʅʦʚʦʟʝʤʝʣʴʩʢʘʷ ʟʦʥʘ 

ʩʪʫʧʝʥʝʡ; ʝ ï ʉʝʚʝʨʦ-

ʉʠʙʠʨʩʢʘʷ ʟʦʥʘ ʩʪʫʧʝʥʝʡ; 5 
ï ɹʘʡʢʘʣʴʩʢʘʷ ʩʢʣʘʜʯʘʪʦʩʪʴ: 

ʘ ï ʊʠʤʘʥʩʢʠʡ ʢʨʷʞ; ʙ ï 

ʇʘʡʭʦʡʩʢʠʡ ʢʨʷʞ; 6 ï 
ʉʝʚʝʨʦ-ʂʘʨʩʢʘʷ ʩʠʥʝʢʣʠʟʘ; 

7 ï ʉʢʘʥʜʠʥʘʚʩʢʘʷ 
ʩʢʣʘʜʯʘʪʦʩʪʴ ʢʘʣʝʜʦʥʩʢʦʛʦ 

ʚʦʟʨʘʩʪʘ; 

8 ï ʃʫʥʠʥʩʢʘʷ ʩʝʜʣʦʚʠʥʘ; 9 ï ʅʦʚʦʟʝʤʝʣʴʩʢʘʷ ʩʢʣʘʜʯʘʪʦʩʪʴ ʨʘʥʥʝʢʠʤʤʝʨʠʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ;10 ï 
ʩʚʝʨʭʛʣʫʙʦʢʠʝ ʚʧʘʜʠʥʳ: ʖɹ ï ʖʞʥʦ-ɹʘʨʝʥʮʝʚʩʢʘʷ; ʉɹ ï ʉʝʚʝʨʦ-ɹʘʨʝʥʮʝʚʩʢʘʷ; ʖʂ ï ʖʞʥʦ-

ʂʘʨʩʢʘʷ; 11 ï ʛʨʘʥʠʮʳ ʧʨʠʰʝʣʴʬʦʚʳʭ ʠ ʥʝʢʣʘʩʩʠʬʠʮʠʨʦʚʘʥʥʳʭ ʨʘʟʨʳʚʥʳʭ ʥʘʨʫʰʝʥʠʡ; 12 ï 

ʢʨʫʧʥʝʡʰʠʝ ʨʘʟʣʦʤʳ, ʩʜʚʠʛʠ ʠ ʥʘʜʚʠʛʠ; 13 ï ʘʢʪʠʚʥʳʡ ʩʧʨʝʜʠʥʛʦʚʳʡ ʮʝʥʪʨ; 14 ï ʥʘʜʧʦʨʷʜʢʦʚʳʝ 
ʩʪʨʫʢʪʫʨʳ; 15 ï ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʦʙʳʪʠʷ ʟʘ 1998ï2015 ʛʛ.; ʉɸ ï ʞʝʣʦʙ ʉʚʷʪʦʡ ɸʥʥʳ; ʍʆ ï ʍʠʧʦʧʝʥï

ʆʣʴʛʠʥʩʢʠʡ ʞʝʣʦʙ; ʌɺ ï ʞʝʣʦʙ ʌʨʘʥʮ-ɺʠʢʪʦʨʠʷ; ʆ ï ʪʨʦʛ ʆʨʣʠ  

ʈʠʩ. 3.3. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ ʥʘ ʢʘʨʪʝ 

ʦʩʥʦʚʥʳʭ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ, 

ʩʦʩʪʘʚʣʝʥʥʦʡ ʧʦ ʜʘʥʥʳʤ (ʉʪʫʧʘʢʦʚʘ, 2011; Arctic Petroleum Geology, 2011) 

 

ɺ ʪʘʙʣʠʮʝ 3.2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʚʦʜʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʩʝʡʩʤʠʯʥʦʩʪʠ ʠ ʪʝʧʣʦʚʦʤ 

ʧʦʪʦʢʝ ʩʦʛʣʘʩʥʦ ʦʙʦʙʱʝʥʠʶ ʙʘʟ ʜʘʥʥʳʭ ʧʦ (Davies, Davies, 2010; ʍʫʪʦʨʩʢʦʡ ʠ ʜʨ., 

2013; The Global Heat Flow Database) ʜʣʷ ʦʪʤʝʯʝʥʥʳʭ ʧʣʘʪʬʦʨʤʝʥʥʳʭ ʠ 

ʦʢʝʘʥʠʯʝʩʢʠʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ. ʂʦʨʨʝʣʷʮʠʷ ʩʝʡʩʤʠʯʥʦʩʪʠ ʩʦ ʟʥʘʯʝʥʠʷʤʠ 

ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚ ʨʘʡʦʥʘʭ ʉʆʍ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʩʦʙʳʪʠʡ ʧʨʠʫʨʦʯʝʥʘ ʢ ʮʝʥʪʨʘʣʴʥʦʡ ʦʩʠ. ɼʣʷ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɺɽʇ ʷʚʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 

ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʉʝʚʝʨʦ-ɹʘʨʝʥʮʝʚʩʢʦʡ ʟʦʥʳ ʧʦʜʥʷʪʠʡ.  
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ʊʘʙʣʠʮʘ 3.2. ʇʘʨʘʤʝʪʨʳ ʩʝʡʩʤʠʯʥʦʩʪʠ ʠ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʜʣʷ ʪʝʢʪʦʥʠʯʝʩʢʠʭ 

ʩʪʨʫʢʪʫʨ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʝʢʪʦʨʘ ɸʨʢʪʠʢʠ 

ʉʪʨʫʢʪʫʨʳ ɿʝʤʣʝʪʨʷʩʝʥʠʷ ʉʨʝʜʥʠʝ 

ʟʥʘʯʝʥʠʷ 

ʪʝʧʣʦʚʦʛʦ 

ʧʦʪʦʢʘ, ʤɺʪ/ʤ2 

ʅʘʜʧʦʨʷʜʢʦʚʳʝ 
ʩʪʨʫʢʪʫʨʳ 

ʉʪʨʫʢʪʫʨʳ I ʠ II ʧʦʨʷʜʢʘ 
ʂʦʣ-
ʚʦ 

MLmax ML cp 

ɹʘʨʝʥʮʝʚʩʢʘʷ 
ʧʣʠʪʘ 

ʎʝʥʪʨʘʣʴʥʦïɹʘʨʝʥʮʝʚʩʢʘʷ 

ʜʝʧʨʝʩʩʠʷ (1a) 
23 3.6 2.5 60-70 

ʉʝʚʝʨʦïɹʘʨʝʥʮʝʚʩʢʘʷ 

ʜʝʧʨʝʩʩʠʷ (1ʙ) 
2 2.7 2.4 60-80 

ʉʝʚʝʨʦïɹʘʨʝʥʮʝʚʩʢʘʷ ʟʦʥʘ 

ʧʦʜʥʷʪʠʡ (2a) 
ʪʨʦʛ ʆʨʣʠ (ʠʩʢʣʶʯʝʥʠʝ) 

1758 5.9 2.5 
60-80, 

100-300 

ʧʨʦʛʠʙ ʉʝʜʦʚʘ (3a) 2 2.3 2.3 50-80 
ɺʦʩʪʦʯʥʦ ï ɹʘʨʝʥʮʝʚʩʢʘʷ ʟʦʥʘ 

ʩʪʫʧʝʥʝʡ (4a) 
1 2.7 2.7 70 

ʃʫʥʠʥʩʢʘʷ ʩʝʜʣʦʚʠʥʘ (8) - - - 70 
ʖʞʥʦïɹʘʨʝʥʮʝʚʩʢʘʷ ʟʦʥʘ 

ʩʪʫʧʝʥʝʡ (4ʙ) 
9 3.7 2.4 60-70 

ʂʦʣʴʩʢʘʷ ʤʦʥʦʢʣʠʥʘʣʴ (4ʚ) 2 1.6 1.4 50-60 

ʊʠʤʘʥʦ-
ʇʝʯʦʨʩʢʘʷ ʧʣʠʪʘ 

ʇʝʯʦʨʩʢʘʷ ʧʣʠʪʘ (2ʙ) - - - 40-50 

ʂʦʨʦʪʘʠʭʠʥʩʢʘʷ ʚʧʘʜʠʥʘ (3ʙ) - - - 40 
ʂʦʩʴʶïʈʦʛʦʚʩʢʘʷ ʚʧʘʜʠʥʘ 

(3ʚ) 
- - - 30-40 

ʊʠʤʘʥʩʢʠʡ ʢʨʷʞ (5ʘ) - - - 50 

ɿʘʧʘʜʥʦ-

ʉʠʙʠʨʩʢʘʷ ʧʣʠʪʘ 

ʖʞʥʦïʂʘʨʩʢʘʷ ʩʠʥʝʢʣʠʟʘ  

(6ʘ) 
1 4.1 4.1 70 

ɺʦʩʪʦʯʥʦïʅʦʚʦʟʝʤʝʣʴʩʢʘʷ 

ʤʦʥʦʢʣʠʥʘʣʴ (4ʛ) 
- - - 60 

ɺʦʩʪʦʯʥʦïʅʦʚʦʟʝʤʝʣʴʩʢʘʷ 

ʟʦʥʘ ʩʪʫʧʝʥʝʡ (4ʜ) 
- - - 60 

ʉʝʚʝʨʦïʉʠʙʠʨʩʢʘʷ ʟʦʥʘ 

ʩʪʫʧʝʥʝʡ (4ʝ) 
- - - 60 

ʅʦʚʦʟʝʤʝʣʴʩʢʘʷ 

ʤʠʢʨʦʧʣʠʪʘ 

ʅʦʚʦʟʝʤʝʣʴʩʢʘʷ ʩʢʣʘʜʯʘʪʦʩʪʴ 

ʨʘʥʥʝʢʠʤʤʝʨʠʡʩʢʦʛʦ ʚʦʟʨʘʩʪʘ 
(9) 

5 4.5 3.2 60 

ʇʘʡʭʦʡʩʢʠʡ ʢʨʷʞ (5ʙ) - - - 60 

ʉʝʚʝʨʦ-ʂʘʨʩʢʘʷ 

ʧʣʠʪʘ 

ʉʝʚʝʨʦïʉʠʙʠʨʩʢʠʡ ʧʦʨʦʛ (2ʚ) 1 2.7 2.7 60-70 
ʉʝʚʝʨʦïʂʘʨʩʢʘʷ ʩʠʥʝʢʣʠʟʘ 

(6ʙ) 
- - - 70 

ɹʘʣʪʠʡʩʢʠʡ ʱʠʪ 
ʉʢʘʥʜʠʥʘʚʩʢʘʷ ʩʢʣʘʜʯʘʪʦʩʪʴ 

ʢʘʣʝʜʦʥʩʢʦʛʦ ʚʦʟʨʘʩʪʘ (7) 
33 2.8 1.9 40-50 

ɽʚʨʘʟʠʡʩʢʠʡ ʠ 

ʉʝʚʝʨʦ-
ɸʪʣʘʥʪʠʯʝʩʢʠʡ 

ʙʘʩʩʝʡʥʳ 

ʂʦʪʣʦʚʠʥʘ ʅʘʥʩʝʥʘ 135 4.3 2.5 60-80 

ʉʆʍ 3224 6.6 2.8 >100 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʦʪʨʘʞʘʝʪ 

ʜʝʡʩʪʚʠʝ ʩʧʨʝʜʠʥʛʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʨʘʥʩʬʦʨʤʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʧʨʷʞʝʥʠʡ, ʛʝʥʝʨʠʨʫʝʤʳʭ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʢʨʘʝʚʳʭ ʯʘʩʪʷʭ ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʦʡ ʧʣʠʪʳ, ʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʝʸ 

ʯʘʩʪʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʝʜʠʥʠʯʥʳʝ ʩʦʙʳʪʠʷ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʤʝʩʪʘʭ 
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ʨʘʩʧʦʣʦʞʝʥʠʷ/ʟʘʭʦʨʦʥʝʥʠʷ ʦʩʦʙʦ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʚ ʨʘʡʦʥʘʭ 

ʫʛʣʝʚʦʜʦʨʦʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʚ ɹʘʨʝʥʮʝʚʦʤ ʠ ʂʘʨʩʢʦʤ ʤʦʨʷʭ ʪʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ 

ʩʝʡʩʤʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ (ʨʠʩ. 1.2). 

ɼʣʷ ʨʘʟʥʳʭ ʪʠʧʦʚ ʩʦʙʳʪʠʡ (ʟʝʤʣʝʪʨʷʩʝʥʠʝ, ʚʟʨʳʚ) ʧʨʦʚʝʜʝʥʦ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʠʭ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʧʨʠʩʫʱʠʤʠ ʜʣʷ 

ʪʝʨʨʠʪʦʨʠʡ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʥʘʤʠ ʩʦʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʦʙʣʘʩʪʝʡ (ʨʠʩ. 3.4).  

 
ʇʨʦʮʝʩʩʳ: 1 ï ʨʠʬʪʦʛʝʥʝʟ; 2 ï ʟʦʥʘ ʘʢʪʠʚʥʦʛʦ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʩ ʧʨʦʷʚʣʝʥʠʝʤ 

ʛʣʫʙʠʥʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʨʘʥʩʬʦʨʤʥʳʤʠ ʨʘʟʣʦʤʘʤʠ ʭʨʝʙʪʘ 

ɻʘʢʢʝʣʷ; 3 ï ʠʟʦʩʪʘʪʠʯʝʩʢʘʷ ʢʦʤʧʝʥʩʘʮʠʷ ʣʘʚʠʥʥʦʛʦ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, 4 ï ʥʦʚʝʡʰʘʷ 

ʪʝʢʪʦʥʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ. ɿʦʥʳ ʩ ʩʝʡʩʤʠʯʝʩʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʚ ʙʘʣʣʘʭ ʧʦ ʆʉʈ-2015-

ʉ: 5 ï 5 ʙʘʣʣʦʚ, 6 ï 6 ʙʘʣʣʦʚ, 7 ï 7 ʙʘʣʣʦʚ. 8 ï ʪʝʭʥʦʛʝʥʥʳʝ ʨʘʡʦʥʳ; 9 ï ʟʦʥʘ, ʪʨʝʙʫʶʱʘʷ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʈʠʩ. 3.4. ʉʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʝ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠ 

ʧʨʠʣʝʛʘʶʱʠʭ ʦʙʣʘʩʪʝʡ 

ʋʯʠʪʳʚʘʷ, ʯʪʦ ʪʘʢʘʷ ʩʭʝʤʘ ʚʦʩʪʨʝʙʦʚʘʥʘ ʜʣʷ ʦʩʚʦʝʥʠʷ ɸʨʢʪʠʢʠ, ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ 

ʥʝʡ ʚ ʨʘʙʦʪʝ ʧʨʠʚʝʜʝʥʳ ʭʘʨʘʢʪʝʨʥʳʝ ʩʧʝʢʪʨʳ ʫʩʢʦʨʝʥʠʡ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ 

(ʧʨʠʣʦʞʝʥʠʝ ɸ). ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʩʭʝʤʳ ʜʣʷ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʩʝʚʝʨʘ ɺɽʇ ʠ ɹʝʣʦʛʦ 

ʤʦʨʷ ʚʳʧʦʣʥʝʥ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʚʦʟʤʦʞʥʦʡ ʤʘʢʩʠʤʘʣʴʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

(ʪʘʙʣʠʮʘ 3.3) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʨʘʚʥʝʥʠʷ ʤʘʢʨʦʩʝʡʩʤʠʯʝʩʢʦʛʦ ʧʦʣʷ (ʧʦ ʅ.ɺ. 
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ʐʝʙʘʣʠʥʫ), ʧʨʠʤʝʥʷʝʤʦʛʦ ʜʣʷ ʧʣʘʪʬʦʨʤʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʉʝʡʩʤʠʯʝʩʢʘʷ 

ʩʦʪʨʷʩʘʝʤʦʩʪʴé, 1979) ʚ ʚʠʜʝ Ὅ ρȢυὓὛ σȢυÌÏÇὙ σȢπ, ʛʜʝ R ï ʨʘʩʩʪʦʷʥʠʝ ʦʪ 

ʛʠʧʦʮʝʥʪʨʘ ʟʝʤʣʝʪʨʷʩʝʥʠʷ ʜʦ ʪʦʯʢʠ ʥʘʙʣʶʜʝʥʠʷ, ʛʣʫʙʠʥʳ ʩʦʙʳʪʠʡ ʦʮʝʥʝʥʳ 

ʩʦʛʣʘʩʥʦ (ʄʦʨʦʟʦʚ ʠ ʜʨ., 2018). 

ʊʘʙʣʠʮʘ 3.3. ʇʘʨʘʤʝʪʨʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ  

ɼʘʪʘ ɺʨʝʤʷ ʐʠʨʦʪʘ ɼʦʣʛʦʪʘ M R, ʢʤ Imax ʈʘʡʦʥ 

21.10.1991 04:47:11.0 65.48 42.01 2.9 2.9 6.3 ɺɽʇ 

26.12.1996 04:44:10.6 63.26 45.24 3.4 3.7 6.7 ɺɽʇ 

25.02.2002 18:38:09 63.55 47.23 3.3 5-7 5.8 ɺɽʇ 

22.10.2005 17:46:44.8 64.49 40.95 2.9 2.7 5.8 ɺɽʇ 

07.10.2012 03:43:12.9 66.21 47.84 1.1 6-8 1.9 ɺɽʇ 

28.03.2013 07:02:16.2 63.95 41.57 3.4 7-9 5.4 ɺɽʇ 

23.07.2006 01:32:08.8 66.00 39.58 1.7 1.4 5.0 ɹʝʣʦʝ ʤʦʨʝ 

20.03.2014 13:56:40.7 64.87 35.52 0.7 0.7 4.6 ɹʝʣʦʝ ʤʦʨʝ 

25.05.2016 04:46:00.7 66.04 35.66 2 6.5 3.2 ɹʝʣʦʝ ʤʦʨʝ 

27.02.2004 10:34:00 64.02 38.06 2.1 2.0 5.1 ʂʘʨʴʝʨ 

21.02.2005 12:43:24 62.56 39.70 2 8.5 2.7 ʂʘʨʴʝʨ 

16.03.2005 13:32:41 62.96 40.13 2.3 1.5 5.8 ʂʘʨʴʝʨ 

ʎʚʝʪʘ ʩʦʛʣʘʩʥʦ ʆʉʈ-2015-ʉ: ʞʝʣʪʳʡ ï 7 ʙʘʣʣʦʚ, ʟʝʣʝʥʳʡ ï 6 ʙʘʣʣʦʚ, ʩʚʝʪʣʦ-

ʟʝʣʝʥʳʡ ï 5 ʙʘʣʣʦʚ 

 

ʉʜʝʣʘʥʘ ʧʦʧʳʪʢʘ ʦʮʝʥʠʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʩʦʦʨʫʞʝʥʠʷ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʚʟʨʳʚʥʳʭ ʨʘʙʦʪ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʢʘʨʴʝʨʦʚ ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ 

(ʪʘʙʣʠʮʘ 3.3). ɺ ʨʘʩʯʝʪʘʭ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʠʣʴʥʳʝ ʚʟʨʳʚʳ, R ï ʨʘʩʩʪʦʷʥʠʝ ʜʦ 

ʙʣʠʞʘʡʰʝʛʦ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʦʩʥʦʚʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʪʚʝʪʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʣʝʞʠʪ 

ʢʘʨʪʘ ʆʉʈ-2015-ʉ (ʉʇ 14.13330.2014), ʩʫʱʝʩʪʚʫʝʪ ʢʦʤʧʣʝʢʪ ʢʘʨʪ ʆʉʈ-2016 

(ʋʣʦʤʦʚ, ʠ ʜʨ., 2016). ɼʘʥʥʳʝ ʢʘʨʪʳ ʆʉʈ ʟʘʪʨʘʛʠʚʘʶʪ ʪʦʣʴʢʦ ʩʫʰʫ, ʜʣʷ ʤʦʨʩʢʠʭ (ʚ 

ʪʦʤ ʯʠʩʣʝ ʰʝʣʴʬʦʚʳʭ) ʪʝʨʨʠʪʦʨʠʡ ʦʮʝʥʢʝ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʠ ʫʜʝʣʝʥʦ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɿʘʤʝʪʠʤ, ʯʪʦ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʤʦʨʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ 

ʧʨʠʩʫʪʩʪʚʦʚʘʣʦ ʚ ʢʘʨʪʘʭ ʆʉʈ-97. ʉʫʱʝʩʪʚʫʶʱʠʝ ʥʦʨʤʘʪʠʚʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

ʤʦʨʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ, ʥʘʧʨʠʤʝʨ (ɻʆʉʊ ʈ 57123-2016), ʦʧʠʨʘʶʪʩʷ ʥʘ ʠʤʝʶʱʫʶʩʷ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʝʡʩʤʠʯʥʦʩʪʠ ʨʝʛʠʦʥʘ, ʢʦʪʦʨʘʷ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʝʪ ʜʣʷ 

ʘʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʦʟʤʦʞʥʳ ʘʚʘʨʠʠ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʧʨʦʨʘʙʦʪʢʠ 

ʵʪʦʛʦ ʚʦʧʨʦʩʘ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʙʝʣ ʤʦʞʥʦ ʚʦʩʧʦʣʥʠʪʴ ʥʘ ʦʩʥʦʚʝ 

ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʭʝʤʳ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʩʦʦʪʚʝʪʩʪʚʠʝʤ ʨʘʩʩʯʠʪʘʥʥʦʡ ʥʘʤʠ ʩʝʡʩʤʠʯʝʩʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ (ʪʘʙʣʠʮʘ 3.3) 

ʟʥʘʯʝʥʠʷʤ ʧʦ ʢʘʨʪʝ ʆʉʈ-2015-ʉ (ʜʣʷ ʫʯʪʝʥʥʳʭ ʚ ʥʝʡ ʪʝʨʨʠʪʦʨʠʡ).  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʩʝʡʩʤʦʪʝʢʪʦʥʠʯʝʩʢʦʛʦ 

ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ɹʘʨʝʥʮʝʚʦʤʦʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʠ ʧʨʠʣʝʛʘʶʱʠʭ ʦʙʣʘʩʪʝʡ ʥʘ 

ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʩʣʘʙʦʡ ʧʨʠʨʦʜʥʦʡ ʠ ʪʝʭʥʦʛʝʥʥʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ, ʧʦʜʢʣʶʯʝʥʠʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʛʝʦʜʠʥʘʤʠʢʝ ʠ ʥʘʮʝʣʝʥʥʦʩʪʠ ʤʦʥʠʪʦʨʠʥʛʘ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ 

ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʩʦʦʨʫʞʝʥʠʷ ʧʦʢʘʟʳʚʘʝʪ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʧʦʜʭʦʜʘ, ʧʨʘʢʪʠʯʝʩʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʪʦʨʦʛʦ ʚʦʟʤʦʞʥʦ ʧʨʠ ʘʢʪʫʘʣʠʟʘʮʠʠ ʢʘʨʪ ʆʉʈ. 
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ʋʯʠʪʳʚʘʷ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪ ɹ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʣʘʙʦʡ ʩʝʡʩʤʠʯʥʦʩʪʠ ʠ ʩ ʮʝʣʴʶ 

ʧʦʚʳʰʝʥʠʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʩʝʪʠ, ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʚ ʧʨʦʛʨʘʤʤʝ MinMag ɺ.ʖ. 

ɹʫʨʤʠʥʘ (ʀʌɿ ʈɸʅ) ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʤʠʥʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʳʭ ʤʘʛʥʠʪʫʜ 

ʟʝʤʣʝʪʨʷʩʝʥʠʡ ʜʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ɸʉʉ, ʩ ʫʯʝʪʦʤ ʝʝ ʥʳʥʝʰʥʝʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʩ 

ʨʝʘʣʠʟʘʮʠʝʡ ʧʣʘʥʘ ʦʪʢʨʳʪʠʷ ʥʦʚʳʭ ʧʫʥʢʪʦʚ ʩʝʡʩʤʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ (ʨʠʩ. 3.5).  

 
1 ï ʩʪʘʥʮʠʠ ɸʉʉ, 2 ï ʩʝʡʩʤʠʯʝʩʢʠʝ ʩʪʘʥʮʠʠ ʜʨʫʛʠʭ ʩʝʪʝʡ, 3 ï ʧʣʘʥʠʨʫʝʤʳʝ ʤʝʩʪʘ 

ʫʩʪʘʥʦʚʢʠ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ 

ʈʠʩ. 3.5. ʂʘʨʪʳ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʦʮʝʥʦʢ ʤʠʥʠʤʘʣʴʥʳʭ ʤʘʛʥʠʪʫʜ ʟʝʤʣʝʪʨʷʩʝʥʠʡ 

ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʝʢʪʦʨʘ ɸʨʢʪʠʢʠ ʜʦ (ʘ), ʧʦʩʣʝ (ʙ) ʩʦʟʜʘʥʠʷ ɸʉʉ ʠ ʩ ʫʯʝʪʦʤ ʦʪʢʨʳʪʠʷ 

ʚ ʙʫʜʫʱʝʤ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ ʚ ʈʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʝ (ʚ) 

 

ʉʦʛʣʘʩʥʦ ʨʠʩʫʥʢʫ 3.5ʘ, ʜʦ ʦʨʛʘʥʠʟʘʮʠʠ ɸʉʉ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ 

ʨʝʛʠʩʪʨʠʨʫʝʤʦʡ ʤʘʛʥʠʪʫʜʳ ʟʝʤʣʝʪʨʷʩʝʥʠʡ ɿʘʧʘʜʥʦʛʦ ʘʨʢʪʠʯʝʩʢʦʛʦ ʨʝʛʠʦʥʘ 

ʩʦʩʪʘʚʣʷʣʦ ʚ ʩʨʝʜʥʝʤ ʄmin=2.0, ʧʨʠʯʝʤ ʵʪʦ ʩʧʨʘʚʝʜʣʠʚʦ ʪʦʣʴʢʦ ʜʣʷ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʵʪʦʛʦ ʨʝʛʠʦʥʘ. ʀʟ ʦʙʣʘʩʪʠ ʤʦʥʠʪʦʨʠʥʛʘ çʚʳʧʘʜʘʶʪè ʩʣʘʙʳʝ ʟʝʤʣʝʪʨʷʩʝʥʠʷ, 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʨʘʡʦʥʝ ʘʨʭ. ʅʦʚʘʷ ɿʝʤʣʷ, ʘʨʢʪʠʯʝʩʢʠʭ ʞʝʣʦʙʦʚ, ʛʨʘʥʠʮʳ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʰʝʣʴʬʘ ʠ ʧʨ., ʯʪʦ ʦʪʨʘʞʘʝʪ ʛʝʦʜʠʥʘʤʠʢʫ ʰʝʣʴʬʦʚʳʭ ʦʙʣʘʩʪʝʡ.  

ʉʫʱʝʩʪʚʫʶʱʘʷ ʢʦʥʬʠʛʫʨʘʮʠʷ ɸʉʉ (ʨʠʩ. 3.5ʙ) ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ 

çʧʦʢʨʳʚʘʝʪè ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʴ ɿʘʧʘʜʥʦʛʦ ʘʨʢʪʠʯʝʩʢʦʛʦ ʩʝʢʪʦʨʘ ʈʌ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ 

ʩʦʚʤʝʩʪʥʦʡ ʦʙʨʘʙʦʪʢʝ ʚʦʣʥʦʚʳʭ ʬʦʨʤ ʜʨʫʛʠʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʩʣʫʞʙ ʧʦʟʚʦʣʷʝʪ 

ʦʭʚʘʪʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʶ ʟʦʥʫ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʝʢʪʦʨʘ ɸʨʢʪʠʢʠ, ʧʨʠ ʵʪʦʤ ʄmin=2.0 

ʜʣʷ ʚʩʝʛʦ ʨʝʛʠʦʥʘ. ʅʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʤʠ ʦʩʪʘʶʪʩʷ ʪʝʨʨʠʪʦʨʠʠ ʚʦʩʪʦʯʥʝʝ ʘʨʭ. 


