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ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʛʠʜʨʦʣʦʛʠʠ ʠ ʛʠʜʨʦʬʠʟʠʢʠ ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʥʘʫʢʠ ʃʠʤʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ 

ʉʠʙʠʨʩʢʦʛʦ ʦʪʜʝʣʝʥʠʷ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʃʀʅ ʉʆ ʈɸʅ) 

 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɻʨʘʥʠʥ ʅʠʢʦʣʘʡ ɻʨʠʛʦʨʴʝʚʠʯ, ʢʘʥʜʠʜʘʪ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ, ʟʘʚʝʜʫʶʱʠʡ ʣʘʙʦʨʘʪʦʨʠʝʡ 

ʛʠʜʨʦʣʦʛʠʠ ʠ ʛʠʜʨʦʬʠʟʠʢʠ ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʥʘʫʢʠ 

ʃʠʤʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʉʆ ʈɸʅ 

 

ʆʬʠʮʠʘʣʴʥʳʝ  

ʦʧʧʦʥʝʥʪʳ: 

ʐʘʢʠʨʦʚ ʈʝʥʘʪ ɹʝʣʘʣʦʚʠʯ, ʜʦʢʪʦʨ ʛʝʦʣʦʛʦ-

ʤʠʥʝʨʘʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʩ.ʥ.ʩ. ʣʘʙʦʨʘʪʦʨʠʠ 

ʛʘʟʦʛʝʦʭʠʤʠʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʥʘʫʢʠ ʊʠʭʦʦʢʝʘʥʩʢʠʡ 

ʦʢʝʘʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ɺ.ʀ. ʀʣʴʠʯʝʚʘ 

ɼɺʆ ʈɸʅ 

 

ɾʘʨʢʦʚ ʈʘʬʘʵʣʴ ɺʣʘʜʠʤʠʨʦʚʠʯ, ʢʘʥʜʠʜʘʪ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ, ʚ.ʥ.ʩ., ʣʘʙʦʨʘʪʦʨʠʠ 

ʚʫʣʢʘʥʦʣʦʛʠʠ ʠ ʚʫʣʢʘʥʦʦʧʘʩʥʦʩʪʠ ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʥʘʫʢʠ 

ʀʥʩʪʠʪʫʪ ʤʦʨʩʢʦʡ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʬʠʟʠʢʠ ɼɺʆ 

ʈɸʅ 

 

ɺʝʜʫʱʘʷ ʦʨʛʘʥʠʟʘʮʠʷ: ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ 

ʫʯʨʝʞʜʝʥʠʝ ʥʘʫʢʠ ʀʥʩʪʠʪʫʪ ʤʦʨʩʢʠʭ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʤʝʥʠ ɸ.ʆ. 

ʂʦʚʘʣʝʚʩʢʦʛʦ ʈɸʅ 

 

ɿʘʱʠʪʘ ʩʦʩʪʦʠʪʩʷ ç16è ʜʝʢʘʙʨʷ 2016 ʛ. ʚ 11:00 ʥʘ ʟʘʩʝʜʘʥʠʠ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʩʦʚʝʪʘ ɼ 005.017.02 ʧʨʠ ʌɻɹʋʅ ʊʠʭʦʦʢʝʘʥʩʢʠʡ 

ʦʢʝʘʥʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ. ɺ.ʀ. ʀʣʴʠʯʝʚʘ ɼɺʆ ʈɸʅ. ʧʦ ʘʜʨʝʩʫ: 690041, 

ɺʣʘʜʠʚʦʩʪʦʢ, ʫʣ. ɹʘʣʪʠʡʩʢʘʷ, ʜ. 43 

 

ʉ ʜʠʩʩʝʨʪʘʮʠʝʡ ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʚ ʙʠʙʣʠʦʪʝʢʝ ʀʥʩʪʠʪʫʪʘ ʠʤ. ɺ.ʀ. 

ʀʣʴʠʯʝʚʘ ɼɺʆ ʈɸʅ ʠ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ: http://www.poi.dvo.ru 

 

ʆʪʟʳʚʳ ʧʨʦʩʠʤ ʥʘʧʨʘʚʣʷʪʴ ʫʯʝʥʦʤʫ ʩʝʢʨʝʪʘʨʶ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʩʦʚʝʪʘ ʧʦ 

ʘʜʨʝʩʫ: 690041, ɺʣʘʜʠʚʦʩʪʦʢ, ʫʣ. ɹʘʣʪʠʡʩʢʘʷ, ʜ. 43. ʊʝʣ. / ʬʘʢʩ: 8(423) 2311400; 

 e-mail: fedi@poi.dvo.ru. 

 

ɸʚʪʦʨʝʬʝʨʘʪ ʨʘʟʦʩʣʘʥ ç26è ʦʢʪʷʙʨʷ 2016 ʛʦʜʘ. 

 

 

ʋʯʝʥʳʡ ʩʝʢʨʝʪʘʨʴ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ 

ʩʦʚʝʪʘ ɼ 005.017.02, ʢ.ʛ.ʥ. 

ʌ.ʌ. ʍʨʘʧʯʝʥʢʦʚ 
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ʆɹʑɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʈɸɹʆʊʓ 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʳ. ʇʨʦʙʣʝʤʘ ʠʟʤʝʥʝʥʠʷ ʛʣʦʙʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʦʩʪʨʳʭ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʤʠʨʦʚʳʤ 

ʥʘʫʯʥʳʤ ʩʦʦʙʱʝʩʪʚʦʤ. ʄʝʪʘʥ (CH4) ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ 

ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʠ ʝʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʪʨʝʙʫʝʪ ʜʝʪʘʣʴʥʦʡ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ 

ʦʮʝʥʢʠ. ɹʘʡʢʘʣ ð ʩʘʤʦʝ ʢʨʫʧʥʦʝ ʧʨʝʩʥʦʚʦʜʥʦʝ ʦʟʝʨʦ ʚ ʤʠʨʝ, ʚʥʦʩʠʪ ʩʚʦʡ 

ʚʢʣʘʜ ʚ ʵʤʠʩʩʠʶ ʤʝʪʘʥʘ. ɺ 1992 ʛ. ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʨʦʩʩʠʡʩʢʦ-

ʘʤʝʨʠʢʘʥʩʢʦʡ ʛʣʫʙʠʥʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʵʢʩʧʝʜʠʮʠʠ ʚʧʝʨʚʳʝ ʧʨʝʜʧʦʣʦʞʠʣʠ 

ʥʘʣʠʯʠʝ ʛʘʟʦʚʳʭ ʛʠʜʨʘʪʦʚ (ɻɻ) ʚ ʦʩʘʜʢʘʭ ʦʟʝʨʘ. ʉʝʡʩʤʠʯʝʩʢʠʡ ʩʠʛʥʘʣ - BSR 

(Bottom Simulating Reflector), ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ ʩʝʡʩʤʠʯʝʩʢʠʭ ʧʨʦʬʠʣʷʭ 

ʦʩʘʜʦʯʥʳʭ ʧʦʨʦʜ ʠ ʧʦʟʚʦʣʠʣ ʧʨʝʜʧʦʣʦʞʠʪʴ ʥʘʣʠʯʠʝ ʩʣʦʷ ɻɻ. ɺ 1998 ʛ. ʦʥʠ 

ʙʳʣʠ ʦʙʥʘʨʫʞʝʥʳ ʥʘ ʛʣʫʙʠʥʝ 120 ʤ ʚ ʨʘʡʦʥʝ ʖʞʥʦʡ ʢʦʪʣʦʚʠʥʳ [http://www-

sbras.nsc.ru/HBC/2000/n15/f8.html]. ɺ 2004-2009 ʛʛ. ʥʘ ʜʥʝ ɹʘʡʢʘʣʘ ʦʧʠʩʘʥʳ 

ʨʘʡʦʥʳ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʟʘʣʝʛʘʥʠʷ ɻɻ [ʂʣʝʨʢʩ, 2004; ɽʛʦʨʦʚ, 2009]. 

ɻɻ ʦʙʨʘʟʫʶʪʩʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʥʳʭ PT-ʫʩʣʦʚʠʷʭ (ʥʠʟʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʠ 

ʙʦʣʴʰʦʤ ʜʘʚʣʝʥʠʠ) ʠ ʥʘʣʠʯʠʠ ʜʦʩʪʘʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʚ ʚʦʜʝ 

ʛʘʟʘ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʨʠʜʦʥʥʦʛʦ ʩʣʦʷ ʚʦʜʳ ɹʘʡʢʘʣʘ, ʛʣʫʙʞʝ 300 ʤ ʠʟʤʝʥʷʝʪʩʷ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʠ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ (3,2-3,5ÁC) [Shimaraev, 1994]. ʉʦʛʣʘʩʥʦ 

ʬʘʟʦʚʦʡ ʜʠʘʛʨʘʤʤʝ, ʦʧʨʝʜʝʣʷʶʱʝʡ ʫʩʣʦʚʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ʛʠʜʨʘʪʦʚ ʤʝʪʘʥʘ ʚ 

ʚʦʜʝ (ʨʠʩ. 1), ʠʭ ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʠ ʵʪʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʤʦʞʥʦ ʧʨʠ ʜʘʚʣʝʥʠʠ 

3,5 ʄʇʘ, ʢʦʪʦʨʦʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʩʣʦʝʤ ʚʦʜʳ ʪʦʣʱʠʥʦʡ ʙʦʣʝʝ 380 ʤ. 

ʊʝʨʤʦʙʘʨʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʩʪʘʙʠʣʴʥʦʩʪʠ ɻɻ ʩʫʱʝʩʪʚʫʶʪ ʚ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʚʩʝʡ ʛʣʫʙʦʢʦʚʦʜʥʦʡ ʯʘʩʪʠ (ʙʦʣʝʝ 400 ʤ) ʦʟʝʨʘ [ɼʫʯʢʦʚ, 2003]. 

 
ʈʠʩ. 1. ʌʘʟʦʚʘʷ ʜʠʘʛʨʘʤʤʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʘʟʦʚʳʭ ʛʠʜʨʘʪʦʚ 

ɿʘ ʩʯʝʪ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ, ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ ʩʪʘʙʠʣʴʥʦʩʪʠ ɻɻ ʧʦʩʪʦʷʥʥʦ 

ʩʤʝʱʘʝʪʩʷ ʚ ʚʝʨʭ, ʧʨʠʚʦʜʷ ʢ ʠʭ ʜʝʩʪʘʙʠʣʠʟʘʮʠʠ ʠ ʚʳʩʚʦʙʦʞʜʝʥʠʶ ʤʝʪʘʥʘ, 

ʢʦʪʦʨʳʡ ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʠ ʧʦ ʜʝʡʩʪʚʫʶʱʠʤ ʨʘʟʣʦʤʘʤ ʧʦʜʥʠʤʘʝʪʩʷ ʚʚʝʨʭ. 
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ɼʦʩʪʠʛʘʷ ʛʨʘʥʠʮʳ ʜʥʦ-ʚʦʜʘ, ʛʘʟ ʚ ʚʠʜʝ ʧʫʟʳʨʴʢʦʚ ʫʩʪʨʝʤʣʷʝʪʩʷ ʢ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʦʙʨʘʟʫʷ ʛʘʟʦʚʳʡ ʬʘʢʝʣ (Seep), ʢʦʪʦʨʳʡ ʦʪʯʝʪʣʠʚʦ ʚʠʜʝʥ ʥʘ 

ʵʭʦʛʨʘʤʤʘʭ, ʧʦʣʫʯʘʝʤʳʭ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʤʠ ʩʪʘʥʮʠʷʤʠ. ʅʘʨʫʰʝʥʠʝ 

ʧʘʨʘʤʝʪʨʦʚ ʩʪʘʙʠʣʴʥʦʩʪʠ ɻɻ ʚʝʜʝʪ ʢ ʚʳʩʚʦʙʦʞʜʝʥʠʶ ʙʦʣʴʰʝʛʦ ʦʙʲʝʤʘ 

ʩʚʦʙʦʜʥʦʛʦ ʤʝʪʘʥʘ ʠ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʢʘʪʘʩʪʨʦʬʳ. ʇʦʚʳʰʝʥʥʳʝ ʩʫʤʤʘʨʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʤʝʪʘʥʘ ʚ 

ʚʦʜʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʤʘʩʩʦʚʳʤ ʟʘʤʦʨʘʤ ʛʠʜʨʦʙʠʦʥʪʦʚ [ɻʨʘʥʠʥ, ɻʨʘʥʠʥʘ, 

2002]. ʇʨʠʤʝʥʷʷ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ ʧʦ [Bastviken et al., 2004], ʫʯʠʪʳʚʘʷ 

ʦʛʨʦʤʥʫʶ ʧʣʦʱʘʜʴ ʧʦʚʝʨʭʥʦʩʪʠ ʦʟʝʨʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʶ ʨʘʩʪʚʦʨʝʥʥʦʛʦ 

ʬʦʩʬʦʨʘ, ʧʦʣʫʯʘʝʤ ʝʞʝʛʦʜʥʳʡ ʙʶʜʞʝʪ CH4 ʦʢʦʣʦ 0,020 ʄʪ/ʛʦʜ. ʈʝʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʤʝʪʘʥʘ ʩʦʩʪʘʚʣʷʶʪ 0,006 ʄʪ/ʛʦʜ [Schmid et al., 2007]. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʘʩʪʚʦʨʝʥʥʦʛʦ 

ʤʝʪʘʥʘ ʫʚʝʣʠʯʠʣʘʩʴ ʚ ʪʨʠ ʨʘʟʘ [ɻʨʘʥʠʥ ʠ ʜʨ., 2014], ʧʨʠ ʵʪʦʤ ʧʝʨʝʭʦʜʥʳʡ 

ʧʨʦʮʝʩʩ ʥʘʯʘʣʩʷ ʚ 2003 ʛ. ʠ ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʣʠʥʝʡʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʪʘʥʘ. ɽʛʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʛʣʫʙʠʥʥʳʭ ʚʦʜʘʭ ʖʞʥʦʛʦ ʠ 

ʉʨʝʜʥʝʛʦ ɹʘʡʢʘʣʘ ʢ 2012 ʛ. ʧʨʝʚʳʰʘʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʚ 2002ï2004 ʛʛ. 

ʬʦʥʦʚʳʝ ʟʥʘʯʝʥʠʷ ʚ 10ï30 ʨʘʟ [ɻʨʘʥʠʥ ʠ ʜʨ., 2013]. ɼʘʥʥʳʝ ʩʦʙʳʪʠʷ 

ʩʦʚʧʘʜʘʶʪ ʧʦ ʚʨʝʤʝʥʠ ʩ ʨʝʛʠʩʪʨʘʮʠʝʡ ʧʝʨʚʳʭ ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʡ 

ʙʘʡʢʘʣʴʩʢʦʡ ʛʫʙʢʠ Lubomirskia baicalensis (Pallas, 1771) [ɹʦʨʤʦʪʦʚ ʠ ʜʨ., 

2011]. ʂʦʩʚʝʥʥʳʤ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʚʳʰʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʤʝʪʘʥʘ ʥʘ ʵʢʦʩʠʩʪʝʤʫ ʦʟʝʨʘ ʷʚʣʷʝʪʩʷ ʙʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʟʝʣʝʥʳʭ ʥʠʪʯʘʪʳʭ 

ʚʦʜʦʨʦʩʣʝʡ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ [Kravtsova et al., 2014; ʊʠʤʦʰʢʠʥ ʠ ʜʨ., 2014], 

ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʦ ʥʝ ʪʦʣʴʢʦ ʧʦʩʪʫʧʣʝʥʠʝʤ ʚ ʦʙʣʘʩʪʴ ʣʠʪʦʨʘʣʠ 

ʧʦʚʳʰʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʥʦ ʠ ʤʝʪʘʥʦʣʘ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ ʤʝʪʘʙʦʣʠʪʦʤ ʧʨʠ 

ʦʢʠʩʣʝʥʠʠ ʤʝʪʘʥʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʤʝʪʘʥʦʣ ʫʩʚʘʠʚʘʝʪʩʷ ʥʘʟʝʤʥʳʤʠ ʠ ʚʦʜʥʳʤʠ 

ʨʘʩʪʝʥʠʷʤʠ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʘʭʘʨʦʚ ʠ ʘʤʠʥʦʢʠʩʣʦʪ ʪʘʢʞʝ ʙʳʩʪʨʦ, ʢʘʢ 

ʜʚʫʦʢʠʩʴ ʫʛʣʝʨʦʜʘ [Nonomura, Benson, 1992]. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦ ʤʥʦʛʠʭ 

ʨʘʡʦʥʘʭ ʦʟʝʨʘ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʛʠʙʝʣʴ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʛʫʙʦʢ ʩʪʨʝʤʠʪʝʣʴʥʦ 

ʧʨʦʛʨʝʩʩʠʨʫʶʪ [ɻʨʘʯʝʚ ʠ ʜʨ., 2015; ʊʠʤʦʰʢʠʥ ʠ ʜʨ., 2015; ɼʝʥʠʢʠʥʘ ʠ ʜʨ., 

2016]. ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʤʝʪʘʥʘ ʥʝʦʙʭʦʜʠʤʳ ʜʘʥʥʳʝ ʦ 

ʨʘʩʧʦʣʦʞʝʥʠʠ ʦʩʘʜʢʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʛʘʟʦʛʠʜʨʘʪʥʳʝ ʩʣʦʠ ʠ ʤʝʩʪʘ 

ʧʫʟʳʨʴʢʦʚʳʭ ʚʳʭʦʜʦʚ ʛʘʟʘ. ʂʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ 

ʩʝʡʩʤʦʘʢʫʩʪʠʯʝʩʢʦʡ ʨʘʟʚʝʜʢʠ ʧʦʟʚʦʣʷʝʪ ʧʦ ʜʘʥʥʳʤ ʦ BSR ʫʩʪʘʥʦʚʠʪʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʛʘʟʦʚʳʭ ʛʠʜʨʘʪʦʚ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʦʟʝʨʘ 

[Hutchinson et al., 1991; Klerkx et al., 2003]. ʉʧʫʪʥʠʢʦʚʳʡ ʤʦʥʠʪʦʨʠʥʛ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʩʠʩʪʝʤʳ MODIS [https://lpdaac.usgs.gov] 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʥʘ ʩʧʫʪʥʠʢʠ TERRA ʠ AQUVA ʧʦʟʚʦʣʷʝʪ ʚ ʧʝʨʠʦʜ ʣʝʜʦʩʪʘʚʘ 

ʦʙʥʘʨʫʞʠʚʘʪʴ ʧʨʦʪʘʣʠʥʳ ʚʦ ʣʴʜʫ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʫʟʳʨʴʢʦʚʳʤʠ ʚʳʭʦʜʘʤʠ. 

ɻʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʧʫʟʳʨʴʢʦʚʳʡ ʧʦʪʦʢ 

ʤʝʪʘʥʘ [Granin et al., 2012]. ɸʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ ʦʙʲʝʜʠʥʝʥʠʝ ʢʦʤʧʣʝʢʩʘ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ, ʘ ʪʘʢʞʝ ʠʭ ʢʘʨʪʠʨʦʚʘʥʠʝ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 
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ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʩʩʣʝʜʦʚʘʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʧʫʟʳʨʴʢʦʚʳʭ ʚʳʭʦʜʦʚ ʛʘʟʘ ʦʟʝʨʘ ɹʘʡʢʘʣ, ʦʧʨʝʜʝʣʠʪʴ ʧʦʪʦʢʠ ʠʟ ʵʪʠʭ 

ʠʩʪʦʯʥʠʢʦʚ ʠ ʫʩʪʘʥʦʚʠʪʴ ʩʚʷʟʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʢʫʩʪʠʯʝʩʢʠʭ ʠʟʦʙʨʘʞʝʥʠʡ 

ʧʫʟʳʨʴʢʦʚʳʭ ʩʪʨʫʡ (ʬʘʢʝʣʦʚ) ʩ ʚʝʣʠʯʠʥʦʡ ʧʦʪʦʢʘ ʤʝʪʘʥʘ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

-  ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʘʥʥʳʝ ʘʢʫʩʪʠʯʝʩʢʠʭ ʩʲʝʤʦʢ ʟʘ ʧʝʨʠʦʜ ʩ 2005 

ʧʦ 2016 ʛʛ. ʠ ʩʦʩʪʘʚʠʪʴ ʢʘʨʪʫ ʧʫʟʳʨʴʢʦʚʳʭ ʚʳʭʦʜʦʚ ʛʘʟʘ ʥʘ ʦʟʝʨʝ ɹʘʡʢʘʣ; 

-  ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʘʢʫʩʪʠʯʝʩʢʠʭ ʩʲʝʤʦʢ ʩʦʟʜʘʪʴ ʵʣʝʢʪʨʦʥʥʫʶ 

ʙʘʟʫ ʜʘʥʥʳʭ ʧʫʟʳʨʴʢʦʚʳʭ ʚʳʭʦʜʦʚ ʛʘʟʘ ʥʘ ʦʟʝʨʝ ɹʘʡʢʘʣ; 

-  ʠʩʧʦʣʴʟʫʷ ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʘʢʫʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ 

ʧʨʠʥʮʠʧʝ ʥʝʢʦʛʝʨʝʥʪʥʦʛʦ ʩʣʦʞʝʥʠʷ ʘʢʫʩʪʠʯʝʩʢʠʭ ʦʪʢʣʠʢʦʚ (ʵʭʦʩʠʛʥʘʣʦʚ) ʦʪ 

ʘʥʩʘʤʙʣʷ ʧʫʟʳʨʴʢʦʚ ʛʘʟʘ, ʨʘʩʩʯʠʪʘʪʴ ʧʫʟʳʨʴʢʦʚʳʡ ʧʦʪʦʢ ʤʝʪʘʥʘ ʚ 

ʨʘʟʥʦʛʣʫʙʠʥʥʳʭ ʬʘʢʝʣʘʭ; 

-  ʚʳʧʦʣʥʠʪʴ ʘʥʘʣʠʟ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʧʫʟʳʨʴʢʦʚʳʭ ʚʳʭʦʜʦʚ ʛʘʟʘ 

ʧʦ ʪʘʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʢʘʢ: ʛʣʫʙʠʥʘ, ʚʝʣʠʯʠʥʘ ʧʫʟʳʨʴʢʦʚʦʛʦ ʧʦʪʦʢʘ ʛʘʟʘ,  

ʤʝʞʛʦʜʦʚʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʚʳʩʦʪʘ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʦʙʨʘʟʘ (ʬʘʢʝʣʘ); 

-  ʫʩʪʘʥʦʚʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʩʦʪʳ ʬʘʢʝʣʘ ʦʪ ʚʝʣʠʯʠʥʳ 

ʧʫʟʳʨʴʢʦʚʦʛʦ ʧʦʪʦʢʘ ʛʘʟʘ ʠ ʦʧʨʝʜʝʣʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʵʢʩʧʨʝʩʩʥʦʡ ʦʮʝʥʢʠ ʧʦʪʦʢʘ ʧʫʟʳʨʴʢʦʚʦʛʦ ʤʝʪʘʥʘ ʧʦ 

ʠʟʤʝʨʝʥʥʦʡ ʚʳʩʦʪʝ ʬʘʢʝʣʘ; 

-  ʩʦʟʜʘʪʴ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʳʡ ʢʦʤʧʣʝʢʩ, ʧʦʟʚʦʣʷʶʱʠʡ 

ʧʨʦʚʦʜʠʪʴ ʘʢʫʩʪʠʯʝʩʢʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ʚʦʜʥʦʡ ʪʦʣʱʠ ʦʟʝʨʘ ɹʘʡʢʘʣ ʩ ʮʝʣʴʶ 

ʠʟʤʝʨʝʥʠʷ ʧʫʟʳʨʴʢʦʚʦʛʦ ʧʦʪʦʢʘ ʤʝʪʘʥʘ; 

ʅʘʫʯʥʘʷ ʥʦʚʠʟʥʘ. ɺʧʝʨʚʳʝ ʜʣʷ ʦʟʝʨʘ ɹʘʡʢʘʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʜʘʥʥʳʭ 

ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʭ ʩʲʝʤʦʢ, ʚʳʧʦʣʥʝʥʥʳʭ ʩ 2005 ʧʦ 2016 ʛʛ. ʠ ʩʦʩʪʘʚʣʝʥʘ 

ʢʘʨʪʘ ʧʫʟʳʨʴʢʦʚʳʭ ʚʳʭʦʜʦʚ ʛʘʟʘ (ʇɺɻ) [ʄʘʢʘʨʦʚ ʠ ʜʨ., 2014]. ʇʨʝʜʩʪʘʚʣʝʥʘ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʧʫʟʳʨʴʢʦʚʳʭ ʚʳʭʦʜʦʚ ʛʘʟʘ, ʦʥʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: 

ʤʝʣʢʦʚʦʜʥʳʝ (ʦʪ 0 ʜʦ 380 ʤ), ʧʨʦʤʝʞʫʪʦʯʥʳʝ (ʦʪ 380 ʜʦ 1000 ʤ) ʠ 

ʛʣʫʙʦʢʦʚʦʜʥʳʝ (ʦʪ 380 ʜʦ 1400 ʤ) [Granin et al., 2010]. ɺʧʝʨʚʳʝ ʦʧʨʝʜʝʣʝʥʘ 

ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʩʦʪʳ ʬʘʢʝʣʦʚ ʦʪ ʧʫʟʳʨʴʢʦʚʦʛʦ ʧʦʪʦʢʘ ʛʘʟʘ ʜʣʷ ʢʘʞʜʦʡ 

ʛʨʫʧʧʳ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʦʪʥʦʰʝʥʠʝ ʚʳʩʦʪʳ ʬʘʢʝʣʘ ʢ ʧʫʟʳʨʴʢʦʚʦʤʫ ʧʦʪʦʢʫ 

ʛʘʟʘ ʠʤʝʝʪ ʧʦʣʫʣʦʛʘʨʠʬʤʠʯʝʩʢʫʶ ʟʘʚʠʩʠʤʦʩʪʴ, ʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ 

ʵʢʩʧʨʝʩʩʥʳʝ ʦʮʝʥʢʠ ʧʦʪʦʢʦʚ ʧʫʟʳʨʴʢʦʚʦʛʦ ʤʝʪʘʥʘ ʚ ʛʘʟʦʚʳʭ ʬʘʢʝʣʘʭ ʦʟʝʨʘ 

ɹʘʡʢʘʣ. ɸʥʘʣʠʟ ʟʘʚʠʩʠʤʦʩʪʠ ʚʳʩʦʪʳ ʬʘʢʝʣʘ ʦʪ ʧʦʪʦʢʘ ʛʘʟʘ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʩʫʱʝʩʪʚʫʶʪ ʚʳʭʦʜʳ ʛʘʟʘ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʤʝʥʴʰʝʡ ʚʳʩʦʪʦʡ ʬʘʢʝʣʘ 

ʧʨʠ ʩʨʘʚʥʠʤʳʭ ʧʦʪʦʢʘʭ ʛʘʟʘ. ʅʘʭʦʜʷʪʩʷ ʦʥʠ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 380 ʜʦ 1000 ʤ ʠ 

ʬʦʨʤʠʨʫʶʪ ʛʨʫʧʧʫ ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʚʳʭʦʜʦʚ ʛʘʟʘ. 

ʇʨʘʢʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʅʘ ʦʩʥʦʚʝ 

ʧʦʣʫʯʝʥʥʳʭ ʫʥʠʢʘʣʴʥʳʭ ʜʘʥʥʳʭ ʦ ʧʫʟʳʨʴʢʦʚʳʭ ʚʳʭʦʜʘʭ ʛʘʟʘ ʥʘ ʘʢʚʘʪʦʨʠʠ 

ʦʟʝʨʘ ɹʘʡʢʘʣ ʧʦʩʪʨʦʝʥʘ ʢʘʨʪʘ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ. 

ʂʦʤʧʣʝʢʩʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇɺɻ (ʢʦʦʨʜʠʥʘʪʳ, ʚʳʩʦʪʘ ʬʘʢʝʣʘ, ʛʣʫʙʠʥʘ 

ʚʳʭʦʜʘ ʛʘʟʘ, ʚʝʣʠʯʠʥʘ ʧʫʟʳʨʴʢʦʚʦʛʦ ʧʦʪʦʢʘ ʛʘʟʘ) ʤʦʛʫʪ ʙʳʪʴ ʚʦʩʪʨʝʙʦʚʘʥʳ 

ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʙʠʦʪʫ ʦʟʝʨʘ. 
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ɼʘʥʥʳʝ ʧʦ ʚʢʣʘʜʫ ʧʫʟʳʨʴʢʦʚʳʭ ʚʳʭʦʜʦʚ ʛʘʟʘ ʚ ʧʝʨʝʤʝʰʠʚʘʥʠʝ ʚʦʜʥʦʡ 

ʪʦʣʱʠ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʛʣʫʙʦʢʦʚʦʜʥʦʡ ʟʦʥʝ ʦʟʝʨʘ ɹʘʡʢʘʣ, ʛʜʝ ʫʩʪʦʡʯʠʚʘʷ ʩʪʨʘʪʠʬʠʢʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ 

ʥʘʨʫʰʝʥʘ ʚʦʩʭʦʜʷʱʠʤ ʧʦʪʦʢʦʤ ʧʫʟʳʨʴʢʦʚ. ʉʦʟʜʘʥʥʳʡ ʧʨʦʛʨʘʤʤʥʦ-

ʘʧʧʘʨʘʪʥʳʡ ʢʦʤʧʣʝʢʩ (ʇɸʂ) çʕʭʦ-ɹʘʡʢʘʣè ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʛʦ 

ʵʭʦʣʦʪʘ Furuno FCV-1100 ʩ ʘʚʪʦʨʩʢʠʤ ʧʨʦʛʨʘʤʤʥʳʤ ʦʙʝʩʧʝʯʝʥʠʝʤ, 

ʧʦʟʚʦʣʷʝʪ ʚ ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʧʨʦʚʦʜʠʪʴ ʩʙʦʨ, ʧʝʨʚʠʯʥʫʶ ʦʙʨʘʙʦʪʢʫ, 

ʥʘʢʦʧʣʝʥʠʝ ʠ ʚʠʟʫʘʣʠʟʘʮʠʶ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʯʝʪʳʨʝʤ 

ʨʘʟʥʦʯʘʩʪʦʪʥʳʤ ʢʘʥʘʣʘʤ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʦʙʣʘʩʪʴ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʚ 

ʢʦʪʦʨʳʭ ʦʥ ʤʦʞʝʪ ʙʳʪʴ ʟʘʜʝʡʩʪʚʦʚʘʥ. ʆʩʦʙʝʥʥʦʩʪʠ ʢʦʤʧʣʝʢʩʘ, ʪʘʢʠʝ ʢʘʢ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʛʦ ʵʭʦʩʠʛʥʘʣʘ ʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʩʫʜʥʘ (ʅʀʉ) ʧʦ 

ʣʦʢʘʣʴʥʦ ʚʳʯʠʩʣʠʪʝʣʴʥʦʡ ʩʝʪʠ (ʃɺʉ) ʅʀʉ, ʧʦʟʚʦʣʷʶʪ ʚʠʟʫʘʣʴʥʦ 

ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʦʣʦʞʝʥʠʝ ʧʦʜ ʚʦʜʦʡ ʣʶʙʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʠʭʪʠʦʣʦʛʠʯʝʩʢʦʛʦ, ʚ ʣʶʙʦʡ ʪʦʯʢʝ ʅʀʉ (ʥʘʧʨʠʤʝʨ, ʥʘ 

ʪʨʘʣʦʚʦʡ ʠʣʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʣʝʙʝʜʢʝ). ɹʣʘʛʦʜʘʨʷ ʩʚʦʝʡ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʠ, 

ʢʦʤʧʣʝʢʩ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʭ ʩʲʝʤʦʢ 

ʨʳʙʥʳʭ ʟʘʧʘʩʦʚ ʦʟʝʨʘ ɹʘʡʢʘʣ. 

ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ, ʚʳʥʦʩʠʤʳʝ ʥʘ ʟʘʱʠʪʫ: 

ʅʘ ʜʥʝ ʦʟʝʨʘ ɹʘʡʢʘʣ ʥʘʡʜʝʥʳ ʠ ʦʙʩʣʝʜʦʚʘʥʳ 120 ʤʝʣʢʦʚʦʜʥʳʭ ʇɺɻ, 

ʧʨʠʫʨʦʯʝʥʥʳʭ ʚ ʦʩʥʦʚʥʦʤ ʢ ʜʝʣʴʪʝ ʨ. ʉʝʣʝʥʛʘ, ʠ 22 ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʇɺɻ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʦ ʚʩʝʭ ʪʨʝʭ ʢʦʪʣʦʚʠʥʘʭ ʦʟʝʨʘ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇɺɻ 

ʟʘʥʝʩʝʥʳ ʚ ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʘʚʪʦʨʦʤ ʧʦʧʦʣʥʷʝʤʫʶ ʙʘʟʫ ʜʘʥʥʳʭ, ʢ ʥʘʩʪʦʷʱʝʤʫ 

ʚʨʝʤʝʥʠ ʩʦʜʝʨʞʘʱʫʶ ʙʦʣʝʝ 500 ʟʘʧʠʩʝʡ 40 ʦʙʣʘʩʪʝʡ ʛʘʟʦʚʦʡ ʨʘʟʛʨʫʟʢʠ. 

ʉ ʧʦʤʦʱʴʶ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʚʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ ʢʦʣʠʯʝʩʪʚʘ 

ʤʝʪʘʥʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʚ ʚʦʜʥʫʶ ʪʦʣʱʫ ʟʘ ʩʯʝʪ ʧʫʟʳʨʴʢʦʚʳʭ ʚʳʭʦʜʦʚ ʛʘʟʘ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʧʫʟʳʨʴʢʦʚʳʡ ʧʦʪʦʢ ʤʝʪʘʥʘ, ʩʦʧʦʩʪʘʚʠʤ ʩ ʧʦʪʦʢʦʤ ʤʝʪʘʥʘ, 

ʧʦʩʪʫʧʘʶʱʠʤ ʚ ʚʦʜʥʫʶ ʪʦʣʱʫ ʟʘ ʩʯʝʪ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ ʠ ʫʧʣʦʪʥʝʥʠʷ 

ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ. ʋʩʪʘʥʦʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʩʦʪʳ ʬʘʢʝʣʘ, ʬʠʢʩʠʨʫʝʤʦʡ ʥʘ 

ʵʭʦʛʨʘʤʤʝ, ʦʪ ʚʝʣʠʯʠʥʳ ʧʫʟʳʨʴʢʦʚʦʛʦ ʧʦʪʦʢʘ ʛʘʟʘ. 

ɿʘʬʠʢʩʠʨʦʚʘʥʳ ʪʨʠ ʩʣʫʯʘʷ çʠʟʚʝʨʞʝʥʠʷè (ʥʘʯʘʣʦ ʨʘʙʦʪʳ) ʜʚʫʭ 

ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʇɺɻ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʦʙʲʝʤʥʳʡ ʧʦʪʦʢ ʚ ʧʝʨʚʦʡ ʧʦʨʮʠʠ ʛʘʟʘ 

ʙʦʣʴʰʝ, ʯʝʤ ʧʦʪʦʢ ʛʘʟʘ ʚ ʩʪʘʮʠʦʥʘʨʥʦʤ ʨʝʞʠʤʝ ʨʘʙʦʪʳ ʇɺɻ. 

ɸʧʨʦʙʘʮʠʷ ʨʘʙʦʪʳ. ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʡ ʨʘʙʦʪʳ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠ ʨʦʩʩʠʡʩʢʠʭ ʢʦʥʬʝʨʝʥʮʠʷʭ ʠ 

ʩʠʤʧʦʟʠʫʤʘʭ: International Conference on Gas Hydrate Studies (ʀʨʢʫʪʩʢ, 2007); 

9-th International Conference on GAS in Marine Sediments (Bremen, Germany, 

2008 ʛ.); 10th International Conference on Gas in Marine Sediments (ʧ. 

ʃʠʩʪʚʷʥʢʘ, 2010 ʛ.); XVIII ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʰʢʦʣʘ ʤʦʨʩʢʦʡ ʛʝʦʣʦʛʠʠ 

çɻʝʦʣʦʛʠʷ ʤʦʨʝʡ ʠ ʦʢʝʘʥʦʚè (ʄʦʩʢʚʘ, 2009 ʛ.); VIII ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʩʪʫʜʝʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ 

çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ ʨʘʜʠʦʩʚʷʟʠè (ʀʨʢʫʪʩʢ, 2009 ʛ.); ʈʦʩʩʠʡʩʢʘʷ 

ʢʦʥʬʝʨʝʥʮʠʷ çɻʘʟʦʚʳʝ ʛʠʜʨʘʪʳ ʚ ʵʢʦʩʠʩʪʝʤʝ ɿʝʤʣʠè (ʅʦʚʦʩʠʙʠʨʩʢ, 2014 ʛ.); 

ʈʦʩʩʠʡʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʄʝʪʘʥ ʚ ʄʦʨʩʢʠʭ ʕʢʦʩʠʩʪʝʤʘʭè (ʉʝʚʘʩʪʦʧʦʣʴ, 
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2014 ʛ.); XVIII ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ ʧʦ ʨʘʜʠʦʬʠʟʠʢʝ (ʅʠʞʥʠʡ ʅʦʚʛʦʨʦʜ, 

2014 ʛ.), ʐʝʩʪʘʷ ʄʝʞʜʫʥʘʨʦʜʥʘʷ ɺʝʨʝʱʘʛʠʥʩʢʘʷ ɹʘʡʢʘʣʴʩʢʘʷ ʂʦʥʬʝʨʝʥʮʠʷ 

(ʀʨʢʫʪʩʢ, 2015). 

ʇʫʙʣʠʢʘʮʠʠ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʫʙʣʠʢʦʚʘʥʦ 15 ʨʘʙʦʪ, ʠʟ 

ʥʠʭ 4 ʩʪʘʪʴʠ ʚ ʞʫʨʥʘʣʘʭ ʠʟ ʩʧʠʩʢʘ ɺɸʂ ʠ 11 ʪʝʟʠʩʦʚ ʢʦʥʬʝʨʝʥʮʠʡ. 

ʉʪʨʫʢʪʫʨʘ ʠ ʦʙʲʝʤ ʜʠʩʩʝʨʪʘʮʠʠ. ɼʠʩʩʝʨʪʘʮʠʷ ʩʦʩʪʦʠʪ ʠʟ ʚʚʝʜʝʥʠʷ, 4 

ʛʣʘʚ, ʟʘʢʣʶʯʝʥʠʷ, ʩʧʠʩʢʘ ʩʦʢʨʘʱʝʥʠʡ, ʩʧʠʩʢʘ ʣʠʪʝʨʘʪʫʨʳ ʠ ʧʨʠʣʦʞʝʥʠʡ. 

ʈʘʙʦʪʘ ʠʟʣʦʞʝʥʘ ʥʘ 116 ʩʪʨʘʥʠʮʘʭ, ʩʦʜʝʨʞʠʪ 3 ʪʘʙʣʠʮʳ ʠ 42 ʨʠʩʫʥʢʘ. ʉʧʠʩʦʢ 

ʣʠʪʝʨʘʪʫʨʳ ʚʢʣʶʯʘʝʪ 141 ʠʩʪʦʯʥʠʢ, ʠʟ ʢʦʪʦʨʳʭ ʨʦʩʩʠʡʩʢʠʭ ï 72 ʠ 

ʟʘʨʫʙʝʞʥʳʭ ï 69. 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ɸʚʪʦʨ ʚʳʨʘʞʘʝʪ ʛʣʫʙʦʢʫʶ ʧʨʠʟʥʘʪʝʣʴʥʦʩʪʴ ʥʘʫʯʥʦʤʫ 

ʨʫʢʦʚʦʜʠʪʝʣʶ ʟʘʚ. ʣʘʙ. ʛʠʜʨʦʣʦʛʠʠ ʠ ʛʠʜʨʦʬʠʟʠʢʠ ʌɻɹʋʅ ʃʀʅ ʉʆ ʈɸʅ, 

ʢ.ʛ.ʥ. ɻʨʘʥʠʥʫ ʅ.ɻ. ʟʘ ʧʦʤʦʱʴ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʆʪʜʝʣʴʥʦ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʚʳʨʘʞʘʝʪʩʷ ʜʦʮ. ʢʘʬ. ʨʘʜʠʦʪʝʭʥʠʢʠ ʅʅɻʋ ʠʤ. ʅ.ʀ. 

ʃʦʙʘʯʝʚʩʢʦʛʦ, ʢ.ʬ.-ʤ.ʥ. ʄʫʷʢʰʠʥʫ ʉ.ʀ. ʟʘ ʧʦʤʦʱʴ ʚ ʨʘʩʯʝʪʘʭ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ɿʘ ʦʢʘʟʘʥʥʫʶ ʧʦʤʦʱʴ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ ʠ 

ʦʙʩʫʞʜʝʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʘʚʪʦʨ ʙʣʘʛʦʜʘʨʠʪ ʩʦʪʨʫʜʥʠʢʦʚ ʣʘʙʦʨʘʪʦʨʠʠ 

ʛʠʜʨʦʣʦʛʠʠ ʠ ʛʠʜʨʦʬʠʟʠʢʠ ʌɻɹʋʅ ʃʀʅ ʉʆ ʈɸʅ. ʆʪʜʝʣʴʥʫʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ 

ʘʚʪʦʨ ʚʳʨʘʞʘʝʪ ʢʦʤʘʥʜʘʤ ʅʀʉ çɻ. ʊʠʪʦʚè ʠ çɻ.ʖ. ɺʝʨʝʱʘʛʠʥè ʟʘ 

ʦʢʘʟʘʥʥʫʶ ʧʦʤʦʱʴ ʚ ʨʘʙʦʪʝ. ʆʩʦʙʫʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʘʚʪʦʨ ʚʳʨʘʞʘʝʪ ʩʚʦʠʤ 

ʨʦʜʥʳʤ ʟʘ ʤʦʨʘʣʴʥʫʶ ʠ ʬʠʥʘʥʩʦʚʫʶ ʧʦʜʜʝʨʞʢʫ. 
 

ʉʆɼɽʈɾɸʅʀɽ ʈɸɹʆʊʓ 

ɻʣʘʚʘ 1. ʆɹɿʆʈ ʃʀʊɽʈɸʊʋʈʓ 

ɺ ʦʙʟʦʨʝ ʣʠʪʝʨʘʪʫʨʳ ʜʘʥʳ ʦʧʨʝʜʝʣʝʥʠʷ ʧʫʟʳʨʴʢʦʚʳʭ ʚʳʭʦʜʦʚ ʛʘʟʘ ʠ 

ʢʣʘʪʨʘʪʥʳʭ ʩʪʨʫʢʪʫʨ ʛʘʟʦʚʳʭ ʛʠʜʨʘʪʦʚ. ʇʦʢʘʟʘʥʘ ʭʨʦʥʦʣʦʛʠʷ ʠʟʫʯʝʥʠʷ ɻɻ ʠ 

ʢʘʢ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʦʷʚʣʝʥʠʷ ʧʫʟʳʨʴʢʦʚʳʭ ʚʳʭʦʜʦʚ ʛʘʟʘ ʚ ʦʢʝʘʥʘʭ, ʤʦʨʷʭ ʠ 

ʦʟʝʨʘʭ. ʇʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʦ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ɻɻ ʥʘ ʩʫʰʝ ʠ ʚ ʜʦʥʥʳʭ ʦʩʘʜʢʘʭ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. ɺʳʧʦʣʥʝʥ ʦʙʟʦʨ ʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʚʨʝʤʝʥʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ɻɻ ʠ ʇɺɻ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʧʦʪʦʢʘ 

ʧʫʟʳʨʴʢʦʚʦʛʦ ʛʘʟʘ, ʘ ʪʘʢʞʝ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʦʛʨʘʥʠʯʝʥʠʷ.  
 

ɻʣʘʚʘ 2. ʀʅʉʊʈʋʄɽʅʊʓ, ʄɽʊʆɼʓ ʀ ʆɹʒɽʂʊʓ 

ɻʣʘʚʘ ʧʦʩʚʷʱʝʥʘ ʦʧʠʩʘʥʠʶ ʘʧʧʘʨʘʪʫʨʳ ʠ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ 

ʩʨʝʜʩʪʚ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʚʦʜʥʦʡ ʪʦʣʱʠ. ʇʨʠʚʝʜʝʥʳ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ (ʇɸʂ) çʕʭʦ-ɹʘʡʢʘʣè, 

ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʛʦ ʨʳʙʦʧʦʠʩʢʦʚʦʛʦ ʵʭʦʣʦʪʘ Furuno FCV-1100 ʠ 

ʧʨʦʬʠʣʦʛʨʘʬʘ CTD SBE-25, ʠʩʧʦʣʴʟʦʚʘʥʥʦʛʦ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʨʘʟʚʝʜʢʠ ʨʘʡʦʥʦʚ ʧʫʟʳʨʴʢʦʚʦʡ ʨʘʟʛʨʫʟʢʠ ʤʝʪʘʥʘ. ʆʧʠʩʘʥʳ 

ʧʘʨʘʤʝʪʨʳ ʥʘʩʪʨʦʡʢʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʤʝʪʦʜʠʢʘ ʠ ʫʩʣʦʚʠʷ ʧʨʦʚʝʜʝʥʠʷ ʝʛʦ 

ʢʘʣʠʙʨʦʚʢʠ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʘʢʫʩʪʠʯʝʩʢʠʭ ʩʲʝʤʦʢ. ɺʳʧʦʣʥʝʥʘ 

ʤʦʜʝʨʥʠʟʘʮʠʷ ʵʭʦʣʦʪʘ, ʢʣʶʯʝʚʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ: 

ʧʨʦʠʟʚʦʣʴʥʳʡ ʩʠʥʪʝʟ ʥʝʩʫʱʝʡ ʯʘʩʪʦʪʳ ʟʦʥʜʠʨʫʶʱʝʛʦ ʠʤʧʫʣʴʩʘ ʦʪ 15 ʜʦ 200 

ʢɻʮ, ʤʦʱʥʦʩʪʴ ʠʟʣʫʯʝʥʠʡ ʜʦ 3 ʢɺʪ, ʠʟʤʝʥʷʝʤʘʷ ʜʣʠʪʝʣʴʥʦʩʪʴ ʟʦʥʜʠʨʫʶʱʝʛʦ 

ʠʤʧʫʣʴʩʘ ʦʪ 0,1 ʜʦ 5 ʤʩ. ʇʦʩʢʦʣʴʢʫ ʫ ʵʭʦʣʦʪʘ ʦʪʩʫʪʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʳʜʘʯʠ ʥʘ ʇʂ ʮʠʬʨʦʚʳʭ ʜʘʥʥʳʭ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ, ʜʣʷ ʨʝʰʝʥʠʷ 
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ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ ʠ ʠʟʛʦʪʦʚʣʝʥ ʘʜʘʧʪʝʨ. ɸʜʘʧʪʝʨ ʧʦʜʢʣʶʯʘʝʪʩʷ 

ʢ ʮʠʬʨʦʚʦʡ ʰʠʥʝ ʧʝʨʝʜʘʯʠ ʜʘʥʥʳʭ, ʤʝʞʜʫ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʳʤ 

ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʝʤ (ɸʎʇ) ʠ ʮʠʬʨʦʚʳʤ ʩʠʛʥʘʣʴʥʳʤ ʧʨʦʮʝʩʩʦʨʦʤ (ʎʉʇ, ʘʥʛʣ. 

DSP ï digital signal processor). ɼʘʥʥʳʝ ʧʝʨʝʜʘʚʘʝʤʳʝ ʧʦ ʮʠʬʨʦʚʦʡ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʡ ʰʠʥʝ, ʷʚʣʷʶʪʩʷ ʦʮʠʬʨʦʚʘʥʥʦʡ ʘʤʧʣʠʪʫʜʦʡ ʦʛʠʙʘʶʱʝʡ 

ʵʭʦ-ʩʠʛʥʘʣʘ. çʇʝʨʝʭʚʘʯʝʥʥʳʝè ʘʜʘʧʪʝʨʦʤ ʮʠʬʨʦʚʳʝ ʜʘʥʥʳʝ, ʜʦʧʦʣʥʷʶʪʩʷ 

ʜʘʥʥʳʤʠ ʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʧʦʟʠʮʠʠ ʅʀʉ, ʠ ʧʝʨʝʜʘʶʪʩʷ ʥʘ ʇʂ, ʯʝʨʝʟ ʃɺʉ. 

ɻʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ ʘʜʘʧʪʝʨ ʧʦʣʫʯʘʝʪ ʦʪ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ 

ʥʘʚʠʛʘʮʠʦʥʥʦʛʦ ʧʨʠʝʤʥʠʢʘ ML8088, ʚʳʧʦʣʥʝʥʥʦʛʦ ʚ ʚʠʜʝ ʢʦʤʧʘʢʪʥʦʡ 

ʠʥʪʝʛʨʘʣʴʥʦʡ ʩʭʝʤʳ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʆʆʆ çʅɸɺʀɸè (ʈʦʩʩʠʷ), ʠʩʧʦʣʴʟʫʶʱʝʡ 

ʜʣʷ ʨʝʰʝʥʠʷ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ ʨʘʜʠʦʩʠʛʥʘʣʳ ʩʧʫʪʥʠʢʦʚʦʡ ʛʨʫʧʧʠʨʦʚʢʠ 

ɻʃʆʅɸʉ. ʆʙʨʘʙʦʪʢʘ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʩʠʛʥʘʣʘ ʵʭʦʣʦʪʦʤ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ 

ʩʣʝʜʫʶʱʝʡ ʩʭʝʤʝ: ʩʠʛʥʘʣ ʩ ʧʨʠʝʤʦʧʝʨʝʜʘʶʱʝʡ ʘʥʪʝʥʥʳ (ʪʨʘʥʩʜʴʶʩʝʨʘ) 

ʧʦʩʪʫʧʘʝʪ ʥʘ ʩʭʝʤʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʬʠʣʴʪʨʘʮʠʠ, ʧʝʨʝʜʘʝʪʩʷ ʥʘ ʩʤʝʩʠʪʝʣʴ 

ʯʘʩʪʦʪʳ, ʛʜʝ ʠʟ ʥʝʩʫʱʝʛʦ ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʩʠʛʥʘʣʘ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʚ 

ʧʨʦʤʝʞʫʪʦʯʥʫʶ ʯʘʩʪʦʪʫ, ʢʦʪʦʨʘʷ ʬʠʣʴʪʨʫʝʪʩʷ ʚ ʫʟʢʦʡ ʧʦʣʦʩʝ ʯʘʩʪʦʪ, 

ʟʘʚʠʩʷʱʝʡ ʦʪ ʜʣʠʪʝʣʴʥʦʩʪʠ ʠʟʣʫʯʘʝʤʦʛʦ ʠʤʧʫʣʴʩʘ (0,1ï5 ʤʩ), ʠ ʧʦʜʘʝʪʩʷ ʥʘ 

ʧʨʦʛʨʘʤʤʠʨʫʝʤʫʶ ʣʦʛʠʯʝʩʢʫʶ ʠʥʪʝʛʨʘʣʴʥʫʶ ʩʭʝʤʫ (ʇʃʀʉ) ʩʦ ʚʩʪʨʦʝʥʥʳʤ 

24 ʙʠʪʥʳʤ ɸʎʇ. ʈʘʟʨʷʜʥʦʩʪʴ ɸʎʇ ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʠʥʘʤʠʯʝʩʢʠʡ ʜʠʘʧʘʟʦʥ 144 

ʜɹ. ʏʘʩʪʦʪʘ ʦʮʠʬʨʦʚʢʠ ʦʛʠʙʘʶʱʝʡ ʘʤʧʣʠʪʫʜʳ ʵʭʦ-ʩʠʛʥʘʣʘ 44,1 ʢɻʮ. ɺ 

ʇʃʀʉ ʧʨʦʠʩʭʦʜʠʪ ʦʮʠʬʨʦʚʢʘ ʵʭʦ-ʩʠʛʥʘʣʘ ʠ ʚʳʯʠʩʣʝʥʠʷ ʣʦʛʘʨʠʬʤʘ ʦʪ 

ʘʤʧʣʠʪʫʜʳ ʵʭʦ-ʩʠʛʥʘʣʘ, ʜʘʣʴʥʝʡʰʘʷ ʝʛʦ ʦʙʨʘʙʦʪʢʘ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʮʠʬʨʦʚʦʤ 

ʚʠʜʝ ʚʥʫʪʨʠ ʎʉʇ. 

ɼʣʷ ʦʮʝʥʢʠ ʪʦʯʥʦʩʪʠ ʚʳʯʠʩʣʝʥʠʷ ʣʦʛʘʨʠʬʤʘ ʠ ʧʦʢʘʟʘʪʝʣʷ ʝʛʦ ʩʪʝʧʝʥʠ, 

ʚʳʧʦʣʥʝʥʘ ʩʢʚʦʟʥʘʷ ʣʘʙʦʨʘʪʦʨʥʘʷ ʢʘʣʠʙʨʦʚʢʘ ʵʭʦʣʦʪʘ. ʅʘ ʚʭʦʜʥʳʝ ʢʣʝʤʤʳ 

ʵʭʦʣʦʪʘ, ʧʦʜʘʚʘʣʩʷ ʩʠʛʥʘʣ ʩ ʛʝʥʝʨʘʪʦʨʘ ʩʠʛʥʘʣʦʚ ʩʧʝʮʠʘʣʴʥʦʡ ʬʦʨʤʳ ï ɻʉʉ-

10, ʘʤʧʣʠʪʫʜʘ ʠ ʬʦʨʤʘ ʩʠʛʥʘʣʘ ʢʦʥʪʨʦʣʠʨʦʚʘʣʘʩʴ ʧʨʠ ʧʦʤʦʱʠ ʮʠʬʨʦʚʦʛʦ 

ʦʩʮʠʣʣʦʛʨʘʬʘ Tektronix DSP1200. ɺʳʭʦʜʥʳʝ ʟʥʘʯʝʥʠʷ ʇʃʀʉ ʟʘʧʠʩʳʚʘʣʠʩʴ ʚ 

ʪʘʙʣʠʮʫ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʭʦʜʥʦʛʦ ʢʦʜʘ ɸʎʇ ʦʪ 

ʚʭʦʜʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʥʘ ʢʣʝʤʤʘʭ ʘʥʪʝʥʥʳ ʵʭʦʣʦʪʘ Furuno FCV-1100. 

ɼʣʷ ʨʘʩʯʝʪʘ ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ 

ʩʪʘʥʜʘʨʪʥʦʝ ʫʨʘʚʥʝʥʠʝ ʛʠʜʨʦʘʢʫʩʪʠʢʠ, ʢʦʪʦʨʦʝ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʩʠʣʳ ʮʝʣʠ ʧʦʜʚʦʜʥʳʭ ʟʚʫʢʦʨʘʩʩʝʠʚʘʶʱʠʭ ʦʙʲʝʢʪʦʚ ʧʦ 

ʥʘʧʨʷʞʝʥʠʶ ʥʘ ʢʣʝʤʤʘʭ ʵʭʦʣʦʪʘ: 

ὝὛ ὃ ὒzέὫὟ̃ ̖  ὄ τπzὒέὫὙ ςz ‌ Ὑz   [1], 

ʛʜʝ: TS ï ʩʠʣʘ ʮʝʣʠ ʧʦʜʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ (ʜɹ), Uʚʭ ï ʚʭʦʜʥʦʝ ʥʘʧʨʷʞʝʥʠʝ 

ʥʘ ʢʣʝʤʤʘʭ ʘʥʪʝʥʥʳ (ʚ), R ï ʜʠʩʪʘʥʮʠʷ ʜʦ ʦʙʲʝʢʪʘ (ʤ), Ŭï ʢʦʵʬʬʠʮʠʝʥʪ 

ʟʘʪʫʭʘʥʠʷ ʟʚʫʢʘ ʚ ʚʦʜʝ (ʜɹ/ʤ), A ʠ B ʤʘʩʰʪʘʙʥʳʡ ʠ ʣʠʥʝʡʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ 

ʢʘʣʠʙʨʦʚʢʠ ʵʭʦʣʦʪʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʭʦʣʦʪʘ Furuno 

FCV-1100: Log(Uʚʭ) - ʢʦʜ ɸʎʇ ʧʦʣʫʯʘʝʤʳʡ ʦʪ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʘʜʘʧʪʝʨʘ. 

ʌʦʨʤʫʣʘ ʧʨʝʦʙʨʘʟʫʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

ὝὛ ὃᶻ̱ ˣ˜̋̏ ̅ ὄ τπzὒέὫὙ ςz ‌ Ὑz   [2], 

ʂʘʣʠʙʨʦʚʢʘ ʵʭʦʣʦʪʘ ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʠ ʧʦʤʦʱʠ ʩʪʘʥʜʘʨʪʥʳʭ 

ʢʘʣʠʙʨʦʚʦʯʥʳʭ ʩʬʝʨ, ʜʠʘʤʝʪʨ ʢʦʪʦʨʳʭ ʚʳʙʠʨʘʝʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʙʦʯʝʡ 
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ʯʘʩʪʦʪʦʡ ʵʭʦʣʦʪʘ [http://www.simrad.net/ek60_ref_english/default.htm]. ʈʘʙʦʪʘ 

ʧʦ ʤʘʩʰʪʘʙʥʦʡ ʢʘʣʠʙʨʦʚʢʝ ʵʭʦʣʦʪʘ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʩʦ ʣʴʜʘ ʦʟʝʨʘ ɹʘʡʢʘʣ ʚ 

2010 ʛ. ʂʘʣʠʙʨʦʚʦʯʥʘʷ ʩʬʝʨʘ ʧʦʛʨʫʞʘʣʘʩʴ ʧʨʠ ʧʦʤʦʱʠ ʛʠʜʨʦʬʠʟʠʯʝʩʢʦʡ 

ʣʝʙʝʜʢʠ ʥʘ ʩʧʝʮʠʘʣʴʥʦʤ ʥʘʛʨʫʞʝʥʥʦʤ ʧʦʜʚʝʩʝ, ʥʘ ʟʘʜʘʥʥʫʶ ʛʣʫʙʠʥʫ, ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʦʩʪʘʚʘʪʴʩʷ ʥʘ ʘʢʫʩʪʠʯʝʩʢʦʡ ʦʩʠ ʧʨʠʝʤʦʠʟʣʫʯʘʶʱʝʡ ʘʥʪʝʥʥʳ. 

ʕʪʦʤʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʦʪʩʫʪʩʪʚʠʝ ʟʥʘʯʠʤʳʭ ʩʢʦʨʦʩʪʝʡ ʧʦʜʚʦʜʥʳʭ ʪʝʯʝʥʠʡ 

(ʜʣʷ ʧʦʜʣʝʜʥʦʛʦ ʧʝʨʠʦʜʘ ʥʘ ʦʟʝʨʝ ɹʘʡʢʘʣ ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ 1-2 ʩʤ/ʩ [Wuest, 

2000]). ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʘ ʜʘʥʥʳʭ ʨʘʩʩʯʠʪʘʥʳ ʢʘʣʠʙʨʦʚʦʯʥʳʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʵʭʦʣʦʪʘ. ɺʝʣʠʯʠʥʘ ʤʘʩʰʪʘʙʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʤʘʪʝʤʘʪʠʯʝʩʢʠʤʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʚʳʧʦʣʥʷʝʤʳʤʠ ʚ 

ʩʚʷʟʢʝ ɸʎʇ-ʇʃʀʉ ʠ ʥʝ ʠʟʤʝʥʷʝʪʩʷ ʚʦ ʚʨʝʤʝʥʠ. ʇʨʠ ʵʪʦʤ, ʣʠʥʝʡʥʳʡ 

ʢʦʵʬʬʠʮʠʝʥʪ B ʤʦʞʝʪ ʠʟʤʝʥʷʪʴ ʩʚʦʠ ʟʥʘʯʝʥʠʷ (ʜʝʛʨʘʜʘʮʠʷ 

ʧʨʠʝʤʦʠʟʣʫʯʘʶʱʝʡ ʘʥʪʝʥʥʳ, ʘʥʘʣʦʛʦʚʳʭ ʪʨʘʢʪʦʚ ʠ ʪ.ʜ.). 

ɼʣʷ ʨʝʛʠʩʪʨʘʮʠʠ, ʥʘʢʦʧʣʝʥʠʷ ʠ ʦʪʦʙʨʘʞʝʥʠʷ ʘʢʫʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ 

ʵʭʦʣʦʪʘ ʩʦʟʜʘʥʘ ʘʚʪʦʨʩʢʘʷ ʧʨʦʛʨʘʤʤʘ çʕʭʦ-ʢʣʠʝʥʪè ʧʦʜ ʫʧʨʘʚʣʝʥʠʝʤ 

ʦʧʝʨʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʩʝʤʝʡʩʪʚʘ Microsoft Windows ʩ ʥʝʦʙʭʦʜʠʤʳʤ 

ʦʙʲʸʤʦʤ ʦʧʝʨʘʪʠʚʥʦʡ ʧʘʤʷʪʠ ʥʝ ʤʝʥʝʝ 1 ɻɹ ʠ ʥʝ ʤʝʥʝʝ 4 ɻɹ ʥʘ ʜʠʩʢʝ ʜʣʷ 

ʭʨʘʥʝʥʠʷ ʘʢʫʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ, ʘ ʪʘʢʞʝ 

ʧʨʦʮʝʩʩʦʨ ʩ ʪʘʢʪʦʚʦʡ ʯʘʩʪʦʪʦʡ ʥʝ ʤʝʥʝʝ 1,2 ɻɻʮ. ɼʣʷ ʤʠʥʠʤʠʟʘʮʠʠ ʥʘʛʨʫʟʢʠ 

ʥʘ ʃɺʉ ʜʘʥʥʳʝ ʧʦ ʥʝʡ ʧʝʨʝʜʘʶʪʩʷ ʚ ʨʝʞʠʤʝ ʰʠʨʦʢʦʛʦ ʚʝʱʘʥʠʷ. ʂʘʞʜʳʡ ʇʂ 

ʧʦʜʢʣʶʯʝʥʥʳʡ ʢ ʢʦʨʘʙʝʣʴʥʦʡ ʃɺʉ ʤʦʞʝʪ ʥʘ ʨʘʚʥʳʭ ʧʨʘʚʘʭ ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʥʝʩʢʦʣʴʢʠʭ ʵʭʦʣʦʪʦʚ. ʇʆ ʧʦʟʚʦʣʷʝʪ ʦʪʦʙʨʘʞʘʪʴ ʠ ʩʦʭʨʘʥʷʪʴ 

ʜʘʥʥʳʝ ʩ ʯʝʪʳʨʝʭ ʠʩʪʦʯʥʠʢʦʚ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠ ʧʨʦʚʦʜʠʪʴ ʘʢʫʩʪʠʯʝʩʢʫʶ 

ʩʲʝʤʢʫ ʩʠʥʭʨʦʥʥʦ ʜʚʫʤʷ ʵʭʦʣʦʪʘʤʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʟʦʥʜʠʨʫʶʱʠʤʠ ʯʘʩʪʦʪʘʤʠ 

(28, 50, 120 ʠ 200 ʢɻʮ). ɼʣʷ ʢʘʞʜʦʛʦ ʠʩʪʦʯʥʠʢʘ ʜʘʥʥʳʭ, ʇʆ ʠʩʧʦʣʴʟʫʝʪ 

ʩʦʙʩʪʚʝʥʥʳʝ ʢʘʣʠʙʨʦʚʦʯʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʢʨʦʤʝ ʵʪʦʛʦ ʧʨʝʜʫʩʤʦʪʨʝʥʘ 

ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʩʪʨʦʡʢʠ ʰʢʘʣʳ ʛʣʫʙʠʥ (ʚʝʨʭʥʠʡ ʠ ʥʠʞʥʠʡ ʧʨʝʜʝʣʳ), 

ʟʥʘʯʝʥʠʡ ʧʦʨʦʛʘ ʦʪʦʙʨʘʞʝʥʠʷ ʵʭʦʛʨʘʤʤʳ, ʚʳʙʦʨ ʜʠʘʧʘʟʦʥʘ ʝʝ ʮʚʝʪʦʚʦʡ 

ʧʘʣʠʪʨʳ. ʂʘʞʜʳʡ ʧʘʢʝʪ ʜʘʥʥʳʭ, ʧʨʠʥʠʤʘʝʤʳʡ çʕʭʦ-ʢʣʠʝʥʪʦʤè, ʩʦʜʝʨʞʠʪ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪʘʭ ʅʀʉ, ʢʦʪʦʨʳʝ ʧʨʝʦʙʨʘʟʫʶʪʩʷ ʚ 

ʩʪʘʥʜʘʨʪʥʳʝ ʩʦʦʙʱʝʥʠʷ ʧʨʦʪʦʢʦʣʘ NMEA ($GPRMC ʠ $GPGGA) 

[http://www.tronico.fi/OH6NT/docs/NMEA0183.pdf 2015.02.11] ʠ ʧʝʨʝʜʘʶʪʩʷ ʚ 

ʜʦʩʪʫʧʥʳʡ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʡ ʧʦʨʪ ʇʂ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʪʩʣʝʞʠʚʘʪʴ 

ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʧʦʟʠʮʠʶ ʅʀʉ ʠ ʬʠʢʩʠʨʦʚʘʪʴ ʧʨʦʡʜʝʥʥʳʡ ʤʘʨʰʨʫʪ, 

ʠʩʧʦʣʴʟʫʷ ʩʪʘʥʜʘʨʪʥʳʝ ʥʘʚʠʛʘʮʠʦʥʥʳʝ ʧʨʦʛʨʘʤʤʳ (OpenCPN, Fugawi ʠ ʪ.ʜ.). 

ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʧʮʠʠ ʧʨʦʛʨʘʤʤʳ ʨʝʘʣʠʟʫʶʪʩʷ ʟʘ ʩʯʝʪ ʚʩʪʨʦʝʥʥʳʭ 

ʘʣʛʦʨʠʪʤʦʚ, ʥʘʧʨʠʤʝʨ, ʘʚʪʦʤʘʪʠʯʝʩʢʦʝ ʜʝʪʝʢʪʠʨʦʚʘʥʠʝ ʛʣʫʙʠʥʳ ʜʥʘ ʠ 

ʩʦʭʨʘʥʝʥʠʝ ʜʘʥʥʳʭ ʚ ʙʘʪʠʤʝʪʨʠʯʝʩʢʠʡ ʬʘʡʣ ʩ ʩʦʚʤʝʱʝʥʠʝʤ ʠʭ ʩ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ ʅʀʉ. ɼʦʩʪʫʧʥʳ ʠʥʩʪʨʫʤʝʥʪʳ, ʧʦʟʚʦʣʷʶʱʠʝ 

ʦʧʝʨʘʪʠʚʥʦ ʚʳʯʠʩʣʠʪʴ ʩʢʦʨʦʩʪʴ ʧʦʛʨʫʞʝʥʠʷ ʠʣʠ ʚʩʧʣʳʪʠʷ 

ʟʚʫʢʦʨʘʩʩʝʠʚʘʶʱʠʭ ʦʙʲʝʢʪʦʚ (ʧʫʟʳʨʴʢʠ ʛʘʟʘ, ʛʠʜʨʦʬʠʟʠʯʝʩʢʠʝ ʧʨʠʙʦʨʳ ʠ 

ʪ.ʜ.). ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ, ʇʆ çʕʭʦ-ʢʣʠʝʥʪè ʩʦʭʨʘʥʷʶʪʩʷ ʛʨʘʬʠʯʝʩʢʠʝ ʦʙʨʘʟʳ 

ʵʭʦʛʨʘʤʤ ʚ ʬʦʨʤʘʪʝ *.bmp ʠ ʬʘʡʣʳ ʦʧʠʩʘʥʠʷ ʚ ʬʦʨʤʘʪʝ *.csv.  
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ʅʘ ʦʩʥʦʚʝ ʤʦʜʝʨʥʠʟʠʨʦʚʘʥʥʦʛʦ ʵʭʦʣʦʪʘ Furuno FCV-1100 ʩ ʘʚʪʦʨʩʢʠʤ 

ʇʆ çʕʭʦ-ʢʣʠʝʥʪè ʩʦʟʜʘʥ ʇɸʂ çʕʭʦ-ɹʘʡʢʘʣè, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʚ 

ʘʚʪʦʤʘʪʠʯʝʩʢʦʤ ʨʝʞʠʤʝ ʧʨʦʚʦʜʠʪʴ ʩʙʦʨ, ʧʝʨʚʠʯʥʫʶ ʦʙʨʘʙʦʪʢʫ, ʥʘʢʦʧʣʝʥʠʝ 

ʠ ʚʠʟʫʘʣʠʟʘʮʠʶ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʨʘʡʦʥʦʚ 

ʧʫʟʳʨʴʢʦʚʦʡ ʨʘʟʛʨʫʟʢʠ ʤʝʪʘʥʘ ʥʘ ʦʟʝʨʝ ɹʘʡʢʘʣ, ʧʦʩʪʨʦʝʥʠʷ ʙʘʪʠʤʝʪʨʠʯʝʩʢʠʭ 

ʢʘʨʪ ʣʦʢʘʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʜʥʘ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʬʨʦʥʪʘʣʴʥʳʭ ʟʦʥ ʚʝʩʝʥʥʝʛʦ 

ʪʝʨʤʦʙʘʨʘ, ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʨʘʙʦʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʦʛʦ 

ʛʠʜʨʦʬʠʟʠʯʝʩʢʦʛʦ ʠ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʝʥʠʷ 

ʤʦʥʠʪʦʨʠʥʛʘ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʨʳʙ. 

ɿʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʇɺɻ ʙʳʣ ʩʦʙʨʘʥ ʤʘʩʩʠʚ ʘʢʫʩʪʠʯʝʩʢʠʭ ʠ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʡ ʙʳʣʦ ʥʝʦʙʭʦʜʠʤʦ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ. 

ɿʥʘʯʠʪʝʣʴʥʳʝ ʦʙʲʝʤʳ ʜʘʥʥʳʭ ʪʨʝʙʫʶʪ ʩʦʟʜʘʥʠʷ ʥʘʜʝʞʥʦʛʦ ʠ ʫʜʦʙʥʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʜʣʷ ʠʭ ʭʨʘʥʝʥʠʷ ʠ ʦʙʨʘʙʦʪʢʠ. ʇʦʵʪʦʤʫ ʩʣʝʜʫʶʱʠʤ ʵʪʘʧʦʤ 

ʨʘʙʦʪ ʩʪʘʣʦ ʩʦʟʜʘʥʠʝ ʙʘʟʳ ʜʘʥʥʳʭ (ɹɼ), ʚʢʣʶʯʘʶʱʝʡ ʧʘʨʘʤʝʪʨʳ ʇɺɻ, 

ʵʭʦʛʨʘʤʤʳ ʠ ʜʘʥʥʳʝ ʘʢʫʩʪʠʯʝʩʢʠʭ ʩʲʝʤʦʢ ʇɺɻ ʥʘ ʦʟʝʨʝ ɹʘʡʢʘʣ. ɺ ɹɼ 

ʩʦʜʝʨʞʘʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ, 

ʚʳʧʦʣʥʝʥʥʳʝ ʥʘ ʅʀʉ ʃʀʅ ʉʆ ʈɸʅ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʇɸʂ çʕʭʦ-ɹʘʡʢʘʣè. 

ɹɼ ʧʦʟʚʦʣʷʝʪ ʦʧʝʨʘʪʠʚʥʦ ʧʦʣʫʯʘʪʴ ʜʘʥʥʳʝ ʦʙ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʠ ʠʟʫʯʘʪʴ ʚʨʝʤʝʥʥʫʶ ʠʟʤʝʥʯʠʚʦʩʪʴ ʘʢʪʠʚʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ 

ʬʘʢʝʣʦʚ. ɹɼ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʠʤʷ ʇɺɻ, ʜʘʪʫ ʠ ʚʨʝʤʷ ʨʝʛʠʩʪʨʘʮʠʠ, 

ʢʦʦʨʜʠʥʘʪʳ, ʛʣʫʙʠʥʫ ʜʥʘ, ʚʳʩʦʪʫ ʇɺɻ, ʧʦʪʦʢ ʤʝʪʘʥʘ, ʢʫʨʩ ʠ ʩʢʦʨʦʩʪʴ ʩʫʜʥʘ, 

ʵʭʦʛʨʘʤʤʳ ʇɺɻ ʥʘ ʨʘʟʥʳʭ ʯʘʩʪʦʪʘʭ ʠ ʘʢʫʩʪʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʚ ʙʠʥʘʨʥʦʤ 

ʬʦʨʤʘʪʝ. ʉʪʨʫʢʪʫʨʘ ɹɼ ʩʦʩʪʦʠʪ ʠʟ ʪʘʙʣʠʮ: 1) ʠʤʝʥʘ ʬʘʢʝʣʦʚ ʠʣʠ ʨʘʡʦʥʦʚ; 2) 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʬʘʢʝʣʘʭ; 3) ʧʦʣʴʟʦʚʘʪʝʣʠ ʠ ʨʘʟʨʝʰʝʥʠʷ ʠ 4) ʠʥʬʦʨʤʘʮʠʷ ʦ ɹɼ. 

ʈʘʟʤʝʱʝʥʠʝ ʙʠʥʘʨʥʳʭ ʜʘʥʥʳʭ ʚ ZIP ʘʨʭʠʚʝ ʧʦʟʚʦʣʷʝʪ ʠʟʙʘʚʠʪʴʩʷ ʦʪ 

ʯʨʝʟʤʝʨʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʘ ʬʘʡʣʦʚ ɹɼ ʠ ʚʳʧʦʣʥʠʪʴ ʠʭ ʘʨʭʠʚʘʮʠʶ. 

ʆʧʳʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʈʇʈ ʇɺɻ çʉʪʫʧʘè (ʤ. ʂʘʜʠʣʴʥʳʡ, ʶʞʥʘʷ 

ʢʦʪʣʦʚʠʥʘ ʦʟʝʨʘ) ʠ ʤʝʣʢʦʚʦʜʥʦʛʦ ʚʳʭʦʜʘ ʛʘʟʘ ʚ ʜʝʣʴʪʝ ʨ. ʉʝʣʝʥʛʘ ʚʳʧʦʣʥʝʥʳ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʠʟʫʘʣʴʥʦʛʦ ʤʝʪʦʜʘ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʘʥʥʳʝ 

ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʧʦʤʦʱʠ: 1) ʚʥʝʰʥʠʭ ʚʠʜʝʦʢʘʤʝʨ ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ 

ʦʙʠʪʘʝʤʦʛʦ ʘʧʧʘʨʘʪʘ çʄʀʈ1è ʚ ʨʘʤʢʘʭ ʵʢʩʧʝʜʠʮʠʠ çʄʠʨʳè ʥʘ ɹʘʡʢʘʣʝ ʚ 

2010 ʛ. ʠ 2) ʩ ʢʘʤʝʨ GoPro ʧʨʠ ʚʦʜʦʣʘʟʥʳʭ ʧʦʛʨʫʞʝʥʠʷʭ 2013 ʠ 2014 ʛʛ. ɺ 

2013-2014 ʛʛ. ʧʨʦʚʝʜʝʥʳ ʘʢʫʩʪʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʠ ʟʘʧʠʩʴ ʰʫʤʦʚ, ʛʝʥʝʨʠʨʫʝʤʳʭ 

ʧʫʟʳʨʴʢʘʤʠ ʛʘʟʘ. ɿʘʧʠʩʴ ʘʢʫʩʪʠʯʝʩʢʠʭ ʰʫʤʦʚ ʚʳʧʦʣʥʷʣʘʩʴ ʜʣʷ ʦʮʝʥʢʠ 

ʪʝʭʥʠʯʝʩʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʈʇʈ ʧʦ ʧʘʩʩʠʚʥʳʤ ʘʢʫʩʪʠʯʝʩʢʠʤ 

ʜʘʥʥʳʤ. 

ʈʘʩʯʝʪ ʚʝʣʠʯʠʥʳ ʧʦʪʦʢʘ ʤʝʪʘʥʘ ʧʝʨʝʥʦʩʠʤʦʛʦ ʧʫʟʳʨʴʢʘʤʠ ʛʘʟʘ 

ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ, 

ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʧʨʠʥʮʠʧʝ ʥʝʢʦʛʝʨʝʥʪʥʦʛʦ ʩʣʦʞʝʥʠʷ ʘʢʫʩʪʠʯʝʩʢʠʭ ʦʪʢʣʠʢʦʚ 

ʦʪ ʘʥʩʘʤʙʣʷ ʧʫʟʳʨʴʢʦʚ ʛʘʟʘ, ʧʦʜʨʦʙʥʦ ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʚ ʨʘʙʦʪʝ [Muyakshin et 

al., 2008]. ʇʨʠ ʘʢʫʩʪʠʯʝʩʢʦʡ ʩʲʝʤʢʝ 2010 ʛ. ʙʳʣʘ ʜʦʩʪʠʛʥʫʪʘ ʦʯʝʥʴ ʭʦʨʦʰʘʷ 

ʪʦʯʥʦʩʪʴ çʧʦʧʘʜʘʥʠʷè ʚ ʮʝʥʪʨ ʬʘʢʝʣʘ ʇɺɻ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛè, ʥʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʝ ʧʨʦʬʠʣʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʩʩʝʷʥʠʷ ʩʠʣʴʥʦ ʠʟʤʝʥʷʣʠʩʴ ʚʦ 

ʚʨʝʤʝʥʠ, ʪʦ ʝʩʪʴ ʦʪ ʧʝʨʝʩʝʯʝʥʠʷ ʢ ʧʝʨʝʩʝʯʝʥʠʶ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʠʣʦ ʧʨʦʚʝʩʪʠ 
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ʫʩʨʝʜʥʝʥʠʝ ʧʦ ʚʩʝʤ ʧʝʨʝʩʝʯʝʥʠʷʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʤʝʪʦʜʠʢʘ [Muyakshin et al., 

2008] ʙʳʣʘ ʩʢʦʨʨʝʢʪʠʨʦʚʘʥʘ ʠ, ʚ ʧʦʩʣʝʜʫʶʱʝʤ, ʧʦʣʥʳʡ ʧʦʪʦʢ ʤʘʩʩʳ J 

ʦʧʨʝʜʝʣʷʣʠ ʜʣʷ ʢʘʞʜʦʛʦ ʧʝʨʝʩʝʯʝʥʠʷ ʬʘʢʝʣʘ ʧʦ ʦʪʜʝʣʴʥʦʩʪʠ, ʧʫʪʝʤ 

ʠʥʪʝʛʨʠʨʦʚʘʥʠʷ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʧʨʦʬʠʣʷ ʨʘʩʩʝʷʥʠʷ ʚʜʦʣʴ ʪʨʘʝʢʪʦʨʠʠ ʩʫʜʥʘ 

ʠ ʫʤʥʦʞʝʥʠʷ ʝʛʦ ʥʘ ʰʠʨʠʥʫ ʦʟʚʫʯʝʥʥʦʡ ʦʙʣʘʩʪʠ ʜʥʘ d=2h*tg(ɓ) ʠ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʫʣʦʡ (3): 

ñÖÖÖÖ=
2

1

)()(2

L

L

vg dlltghKJ sbr       [3], 

ʛʜʝ: h ï ʛʣʫʙʠʥʘ, ʥʘ ʢʦʪʦʨʦʡ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʵʭʦʩʠʛʥʘʣʘ, ɓ ï ʧʦʣʫʰʠʨʠʥʘ ʜʠʘʛʨʘʤʤʳ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʵʭʦʣʦʪʘ, l ï 

ʢʦʦʨʜʠʥʘʪʘ ʚʜʦʣʴ ʪʨʘʝʢʪʦʨʠʠ ʜʚʠʞʝʥʠʷ ʩʫʜʥʘ. ʈʝʟʫʣʴʪʘʪʳ ʜʣʷ ʢʘʞʜʦʛʦ 

ʦʙʩʣʝʜʦʚʘʥʥʦʛʦ ʬʘʢʝʣʘ ʫʩʨʝʜʥʷʣʠ. ʇʣʦʪʥʦʩʪʴ ʤʝʪʘʥʘ ʚʳʯʠʩʣʷʣʠ ʩ ʫʯʝʪʦʤ 

ʨʦʩʪʘ ʝʛʦ ʩʞʠʤʘʝʤʦʩʪʠ ʧʨʠ ʚʳʩʦʢʠʭ ʜʘʚʣʝʥʠʷʭ ʧʦ ʫʨʘʚʥʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ɺʘʥ-

ʜʝʨ-ɺʘʘʣʴʩʘ. 

ʇʨʦʚʝʜʝʥʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʇɺɻ ʥʘ 

ʦʟʝʨʝ ɹʘʡʢʘʣ. ɺ ʧʝʨʠʦʜ ʩ 2002 ʧʦ 2015 ʛʛ. ʦʙʥʘʨʫʞʝʥʦ 22 ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʠ 

120 ʤʝʣʢʦʚʦʜʥʳʭ ʇɺɻ. ɺʳʭʦʜʳ ʛʘʟʘ ʦʙʥʘʨʫʞʝʥʳ ʚʦ ʚʩʝʭ ʪʨʝʭ ʢʦʪʣʦʚʠʥʘʭ 

ʦʟʝʨʘ. ʂʦʪʣʦʚʠʥʳ ʦʙʦʩʦʙʣʝʥʥʳ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʧʦʜʚʦʜʥʳʤʠ ʧʝʨʝʤʳʯʢʘʤʠ - 

ʜʝʣʴʪʘ ʨ. ʉʝʣʝʥʛʘ ʠ ɸʢʘʜʝʤʠʯʝʩʢʠʡ ʭʨʝʙʝʪ. ʂʘʞʜʘʷ ʢʦʪʣʦʚʠʥʘ ʩʦʚʧʘʜʘʝʪ ʩ 

ʦʙʣʘʩʪʴʶ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʛʦ ʦʩʘʜʢʦʥʘʢʦʧʣʝʥʠʷ. ʄʦʱʥʦʩʪʴ ʦʩʘʜʢʦʚ ʜʣʷ 

ʖʞʥʦʡ, ʎʝʥʪʨʘʣʴʥʦʡ ʠ ʉʝʚʝʨʥʦʡ ʢʦʪʣʦʚʠʥ ʩʦʩʪʘʚʣʷʝʪ 7, 7.5 ʠ 4.4 ʢʤ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [ʃʦʛʘʯʝʚ, 2003]. ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʧʨʠ ʧʦʤʦʱʠ 

ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʦ 28% ʚʩʝʡ ʧʣʦʱʘʜʠ ʜʥʘ ʛʣʫʙʞʝ 400 

ʤʝʪʨʦʚʦʡ ʠʟʦʙʘʪʳ, ʶʞʥʘʷ, ʮʝʥʪʨʘʣʴʥʘʷ ʠ ʩʝʚʝʨʥʘʷ ʢʦʪʣʦʚʠʥʳ ʦʟʝʨʘ ɹʘʡʢʘʣ 

ʠʟʫʯʝʥʳ ʥʝʨʘʚʥʦʤʝʨʥʦ (42, 28 ʠ 19% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). 
 

ɻʣʘʚʘ 3. ʇʋɿʓʈʔʂʆɺʓɽ ɺʓʍʆɼʓ ɻɸɿɸ ʆɿɽʈɸ ɹɸʁʂɸʃ 

ɺ ʛʣʘʚʝ ʧʨʠʚʝʜʝʥʦ ʧʦʜʨʦʙʥʦʝ ʦʧʠʩʘʥʠʝ ʇɺɻ, ʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʠ ʜʘʥʳ 

ʦʮʝʥʢʠ ʧʦʪʦʢʦʚ ʤʝʪʘʥʘ. ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʇɺɻ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʠʭ ʧʦʣʦʞʝʥʠʶ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʠʥʠʤʘʣʴʥʦʡ 

ʛʣʫʙʠʥʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ɻɻ, ʛʜʝ ʧʨʦʬʠʣʴ ʪʝʤʧʝʨʘʪʫʨʳ ʩʪʘʙʠʣʴʥʦʩʪʠ ɻɻ 

ʧʝʨʝʩʝʢʘʝʪ ʧʨʦʬʠʣʴ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʥʦʡ ʪʦʣʱʠ ʦʟʝʨʘ, ʪ.ʝ. ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʘʟʦʚʳʭ ʛʠʜʨʘʪʦʚ. ʇʦ ʵʪʦʤʫ ʧʨʠʥʮʠʧʫ ʚʩʝ ʦʙʥʘʨʫʞʝʥʥʳʝ ʚ 

ɹʘʡʢʘʣʝ ʚʳʭʦʜʳ ʛʘʟʘ ʨʘʟʜʝʣʝʥʳ ʥʘ ʜʚʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ: çʤʝʣʢʦʚʦʜʥʳʝè - 

ʛʣʫʙʠʥʘ ʤʝʥʝʝ 380 ʤ ʠ çʛʣʫʙʦʢʦʚʦʜʥʳʝè - ʛʣʫʙʠʥʘ ʙʦʣʝʝ 380 ʤ. 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 22 ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʇɺɻ. 

ɻʣʫʙʦʢʦʚʦʜʥʳʡ ʬʘʢʝʣ çɸʢʘʜʝʤʠʯʝʩʢʠʡè (ʘʥʛʣ. çAcademic ridgeè) 

ʚʧʝʨʚʳʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ 04.06.2013 ʛ., ʚ ʨʘʡʦʥʝ ɸʢʘʜʝʤʠʯʝʩʢʦʛʦ ʭʨʝʙʪʘ 

(ʪʘʙʣ. 1). ɻʘʟ ʚʳʩʘʯʠʚʘʝʪʩʷ ʠʟ ʜʥʘ ʥʘ ʛʣʫʙʠʥʝ 656 ʤ ʠ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʥʘ 

ʵʭʦʛʨʘʤʤʘʭ ʚʧʣʦʪʴ ʜʦ ʛʣʫʙʠʥʳ 284 ʤ. ʇʫʟʳʨʴʢʠ ʛʘʟʘ ʧʦʜʥʠʤʘʶʪʩʷ ʩʦ 

ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʴʶ 19,1 ʩʤ/ʩ, ʯʪʦ ʵʢʚʠʚʘʣʝʥʪʥʦ ʜʠʘʤʝʪʨʫ ʧʫʟʳʨʴʢʘ 3,6 ʤʤ 

[McGinnis, 2006] ʇɺɻ ʨʝʛʠʩʪʨʠʨʦʚʘʣʠ ʚ 2013 ʠ 2015 ʛʛ. ʧʨʠ ʢʘʞʜʦʤ 

ʧʦʩʝʱʝʥʠʠ. ɺʳʩʦʪʘ ʬʘʢʝʣʘ ʚʘʨʴʠʨʫʝʪ ʦʪ 665 ʜʦ 705 ʤ. ʆʮʝʥʢʠ ʧʦʪʦʢʘ ʤʝʪʘʥʘ 

ʜʘʶʪ ʟʥʘʯʝʥʠʷ ʥʘ ʫʨʦʚʥʝ 50-150 ʪ/ʛ. (ʪʘʙʣ. 1). 
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ʊʘʙʣʠʮʘ 1 

ɸʢʫʩʪʠʯʝʩʢʠʝ ʩʲʝʤʢʠ ʇɺɻ ʜʣʷ ʢʦʪʦʨʳʭ ʚʳʧʦʣʥʝʥ ʨʘʩʯʝʪ ʧʦʪʦʢʘ ʤʝʪʘʥʘ 

ʅʘʟʚʘʥʠʝ 

ʇɺɻ 

ʂʦʦʨʜʠʥʘʪʳ 

Lat/Lon 

ʂʦʣ-ʚʦ 

ʩʲʝʤʦʢ 

ɻʣʫʙʠʥʘ, 

ʤ 

ɺʳʩʦʪʘ, 

ʤ 

ʇʦʪʦʢ, 

ʪ/ʛ. 

ɸʢʘʜʝʤʠʯʝʩʢʠʡ 
53,4903 / 

108,0766 
3 665-705 380-430 52,0-156,0 

ɻʦʨʝʚʦʡ ʫʪʝʩ 
53,3045 / 

108,3912 
3 870-895 260-460 5,3-7,0 

ʍʦʙʦʡ 
53,4034 / 

107,8833 
6 510-550 145-245 0,3-55,4 

ʂʝʜʨʦʚʳʡ-

ʃʠʩʪʚʷʥʢʘ 

51,5908 / 

105,0211 
3 323-608 775-897 26.9-30.8 

ʂʨʘʩʥʳʡ ʗʨ 
52,3584 / 

105,9694 
4 725-735 295-410 5,9-29,9 

ʄʘʣʝʥʴʢʠʡ 
51,9200 / 

105,6400 
3 1305-1345 535-875 15,0-29,0 

ʂʨʝʩʪʦʚʩʢʠʡ-

ʉʝʣʝʥʛʘ 

52,5430 / 

106,6400 
1 726 476 69,6 

ʇʦʩʦʣʴʩʢʘʷ 

ɹʘʥʢʘ 

52,0346 / 

105,8182 
9 205-760 205-495 0,2-61,6 

ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ 

52,8952 / 

107,1898 
4 1370-1425 505-815 74,2-92,1 

ʉʪʫʧʘ 
51,9758 / 

105,3497 
8 390-520 245-445 7,6-80,4 

ʋʭʘʥ-ʊʦʥʢʠʡ 
52,8265 / 

107,5950 
2 1055-1060 495-645 14,2-115,3 

ɺʦʨʦʪʘ 
52,9336 / 

106,8700 

3 1280-1285 860-870 146,1-

438,5 
 

ɻʣʫʙʦʢʦʚʦʜʥʳʡ ʬʘʢʝʣ çɻʦʨʝʚʦʡ ʫʪʝʩè (çGorevoy Utesè) ʚʧʝʨʚʳʝ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ 20.09.2005 ʛ., ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʦʪ ʤʳʩʘ 

ɻʦʨʝʚʦʡ-ʋʪʝʩ (ʪʘʙʣ. 1). ɺ ʨʝʟʫʣʴʪʘʪʝ ʝʞʝʛʦʜʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʛʘʟʦʤ ʧʨʦʠʩʭʦʜʠʪ ʧʨʦʩʘʯʠʚʘʥʠʝ ʥʝʬʪʠ. ʇʫʟʳʨʴʢʠ ʛʘʟʘ 

ʧʦʜʥʠʤʘʶʪʩʷ ʩ ʛʣʫʙʠʥʳ 830-850 ʤ ʩʦ ʩʢʦʨʦʩʪʴʶ ʦʪ 10 ʜʦ 12 ʩʤ/ʩ, ʯʪʦ ʥʠʞʝ 

ʭʘʨʘʢʪʝʨʥʳʭ ʩʢʦʨʦʩʪʝʡ ʜʣʷ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʚʳʭʦʜʦʚ ʛʘʟʘ (18-24 ʩʤ/ʩ) ʠ, 

ʜʦʩʪʠʛʘʷ ʛʣʫʙʠʥ 120-80 ʤ, ʧʦʣʥʦʩʪʴʶ ʨʘʩʪʚʦʨʷʶʪʩʷ. ɺʝʨʦʷʪʥʦ, ʪʘʢʠʝ ʥʠʟʢʠʝ 

ʩʢʦʨʦʩʪʠ ʧʦʜʲʝʤʘ ʧʫʟʳʨʴʢʦʚ ʦʙʫʩʣʦʚʣʝʥʳ ʙʦʣʴʰʝʡ ʤʘʩʩʦʡ ʧʫʟʳʨʴʢʘ, 

ʚʩʣʝʜʩʪʚʠʝ ʦʙʚʦʣʘʢʠʚʘʥʠʷ ʧʣʝʥʢʦʡ ʠʟ ʥʝʬʪʠ. ʀʥʦʛʜʘ ʥʘ ʵʭʦʛʨʘʤʤʘʭ 

ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʬʘʢʝʣ, ʢʦʪʦʨʳʡ ʜʦʩʪʠʛʘʝʪ ʧʦʚʝʨʭʥʦʩʪʠ, ʥʘ ʢʦʪʦʨʦʡ ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ ʦʙʨʘʟʫʶʪʩʷ ʥʝʬʪʷʥʳʝ ʨʘʟʚʦʜʳ. ɺʳʭʦʜ ʛʘʟʘ ʧʦʩʝʱʘʝʪʩʷ ʠ 

ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʥʘ ʵʭʦʛʨʘʤʤʘʭ ʨʝʛʫʣʷʨʥʦ ʩ 2005-2015 ʛʛ. ʆʮʝʥʢʘ ʧʦʪʦʢʘ 

ʤʝʪʘʥʘ ʜʘʝʪ ʟʥʘʯʝʥʠʝ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 7 ʜʦ 10 ʪ/ʛ. (ʪʘʙʣ. 1). 

ɻʣʫʙʦʢʦʚʦʜʥʳʡ ʬʘʢʝʣ çʍʦʙʦʡè (çHoboiè, H) ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ 

17.07.2007 ʛ. ʚ ʨʘʡʦʥʝ ʤʳʩʘ ʍʦʙʦʡ (ʪʘʙʣ. 1). ʇʨʠ ʧʝʨʚʦʡ ʨʝʛʠʩʪʨʘʮʠʠ 

ʦʪʤʝʯʝʥʦ ʥʝʩʢʦʣʴʢʦ ʚʳʭʦʜʦʚ ʛʘʟʘ ʥʘ ʧʣʦʱʘʜʠ 500ʭ500 ʤ, ʧʦʵʪʦʤʫ ʬʘʢʝʣ ʙʳʣ 
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ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ʢʘʢ ʛʣʫʙʦʢʦʚʦʜʥʳʡ ʛʨʫʧʧʦʚʦʡ ʬʘʢʝʣ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʨʘʡʦʥ 

ʚʳʭʦʜʘ ʛʘʟʘ ʜʝʛʨʘʜʠʨʦʚʘʣ: ʩ 2011 ʛ. ʥʘ ʥʝʤ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʦʜʠʥ, ʥʦ 

ʫʩʪʦʡʯʠʚʳʡ ʚʳʭʦʜ ʛʘʟʘ. ʇʫʟʳʨʴʢʠ ʛʘʟʘ ʧʦʜʥʠʤʘʶʪʩʷ ʩ ʛʣʫʙʠʥʳ 517 ʤ ʠ 

ʧʦʣʥʦʩʪʴʶ ʨʘʩʪʚʦʨʷʶʪʩʷ ʥʘ ʛʣʫʙʠʥʝ 280 ʤ. ʅʘʯʠʥʘʷ ʩ 2007 ʛ. ʇɺɻ ʧʦʩʝʱʘʣʩʷ 

7 ʨʘʟ, ʠ ʧʨʠ ʢʘʞʜʦʤ ʧʦʩʝʱʝʥʠʠ ʧʨʦʚʦʜʠʣʘʩʴ ʘʢʫʩʪʠʯʝʩʢʘʷ ʩʲʝʤʢʘ, ʧʨʠ 

ʢʦʪʦʨʦʡ ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ ʚʳʭʦʜ ʛʘʟʘ. ʆʮʝʥʢʘ ʧʦʪʦʢʘ ʤʝʪʘʥʘ ʜʘʝʪ ʟʥʘʯʝʥʠʝ ʚ 

ʜʠʘʧʘʟʦʥʝ ʦʪ 9 ʜʦ 10 ʪ/ʛ. (ʪʘʙʣ. 1). 

ɻʣʫʙʦʢʦʚʦʜʥʳʡ ʬʘʢʝʣ çʂʝʜʨʦʚʘʷ-ʃʠʩʪʚʷʥʢʘè (çKedrListvè, KL) 

ʚʧʝʨʚʳʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ 25.09.2008 ʛ., ʨʘʩʧʦʣʦʞʝʥ ʫ ʚʦʩʪʦʯʥʦʛʦ ʙʝʨʝʛʘ ʥʘ 

ʨʘʟʨʝʟʝ ʂʝʜʨʦʚʘʷ-ʃʠʩʪʚʷʥʢʘ (ʪʘʙʣ. 1). ʇʫʟʳʨʴʢʠ ʛʘʟʘ ʚʳʩʘʯʠʚʘʶʪʩʷ ʥʘ 

ʛʣʫʙʠʥʝ 589 ʤ, ʠ ʧʦʣʥʦʩʪʴʶ ʨʘʩʪʚʦʨʷʶʪʩʷ ʥʘ ʛʣʫʙʠʥʝ 200 ʤ, ʚ ʨʝʜʢʠʭ 

ʩʣʫʯʘʷʭ ʜʦʩʪʠʛʘʷ ʧʦʚʝʨʭʥʦʩʪʠ. ʉʝʨʠʷ ʥʘʙʣʶʜʝʥʠʡ ʚ ʧʝʨʠʦʜ ʩ 2008 ʧʦ 2015 

ʛʛ. ʧʦʢʘʟʘʣʘ, ʯʪʦ ʬʘʢʝʣ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʥʝʨʝʛʫʣʷʨʥʦ. ʇʦ ʜʘʥʥʳʤ 

ʘʢʫʩʪʠʯʝʩʢʠʭ ʩʲʝʤʦʢ 2012 ʠ 2013 ʛʛ. ʨʘʩʩʯʠʪʘʥ ʧʦʪʦʢ ʤʝʪʘʥʘ, ʢʦʪʦʨʳʡ 

ʩʦʩʪʘʚʣʷʝʪ ʦʪ 26 ʜʦ 29 ʪ/ʛ. (ʪʘʙʣ. 1). 

ɻʣʫʙʦʢʦʚʦʜʥʳʡ ʬʘʢʝʣ çʂʨʘʩʥʳʡ ʗʨè (çKrasnyYarè, KY) 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ 13.07.2007 ʛ. (ʪʘʙʣ. 1). ʉ 2007 ʛ. ʚʳʧʦʣʥʝʥʦ 23 ʧʦʩʝʱʝʥʠʷ, ʠ 

ʚ ʢʘʞʜʦʤ ʇɺɻ ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ ʥʘ ʵʭʦʛʨʘʤʤʘʭ. ʇʫʟʳʨʴʢʠ ʛʘʟʘ ʧʦʜʥʠʤʘʶʪʩʷ 

ʩ ʛʣʫʙʠʥʳ 746 ʤ ʠ ʧʦʣʥʦʩʪʴʶ ʨʘʩʪʚʦʨʷʶʪʩʷ, ʜʦʩʪʠʛʘʷ 396 ʤ. ʄʘʢʩʠʤʘʣʴʥʘʷ 

ʚʳʩʦʪʘ ʬʘʢʝʣʘ - 416 ʤ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ 31.05.2008 ʛ. ʆʮʝʥʢʘ ʧʦʪʦʢʘ ʤʝʪʘʥʘ 

ʜʣʷ ʵʪʦʛʦ ʬʘʢʝʣʘ ʜʘʝʪ ʟʥʘʯʝʥʠʝ ʦʪ 18-19 ʪ/ʛ. (ʪʘʙʣ. 1). 

ɻʣʫʙʦʢʦʚʦʜʥʳʡ ʬʘʢʝʣ çʄʘʣʝʥʴʢʠʡè (çMalenkiè, Mal) ʚʧʝʨʚʳʝ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ 19.06.2006 ʛ. ʚ ʨʘʡʦʥʝ ʦʜʥʦʠʤʝʥʥʦʛʦ ʇɻɺ (ʪʘʙʣ. 1). ɺ 

ʙʦʣʴʰʠʥʩʪʚʝ ʧʦʩʝʱʝʥʠʡ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʧʫʟʳʨʴʢʠ ʛʘʟʘ ʧʦʜʥʠʤʘʶʪʩʷ ʩ 

ʛʣʫʙʠʥʳ 1296 ʤ ʠ, ʜʦʩʪʠʛʘʷ ʛʣʫʙʠʥ 629 ʤ, ʧʦʣʥʦʩʪʴʶ ʨʘʩʪʚʦʨʷʶʪʩʷ. ʇɺɻ 

ʷʚʣʷʝʪʩʷ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʚʳʭʦʜʦʤ ʛʘʟʘ ʥʘ ʦʟʝʨʝ ɹʘʡʢʘʣ, 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʚʳʩʦʪʘ - 1025 ʤ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ 23.06.2011 ʛ. (ʨʠʩ. 2). 

ɽʞʝʛʦʜʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʚʳʷʚʠʣ ʥʝʧʦʩʪʦʷʥʩʪʚʦ ʘʢʪʠʚʥʦʩʪʠ ʬʘʢʝʣʘ: ʧʨʠ 

ʥʝʢʦʪʦʨʳʭ ʧʦʩʝʱʝʥʠʷʭ ʬʘʢʝʣ ʥʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʩʷ. ʇʨʠ ʧʦʤʦʱʠ 

ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩ ʙʦʨʪʘ ʅʀʉ çɻ. ʊʠʪʦʚè ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʜʚʘ 

ʩʣʫʯʘʷ ʠʟʚʝʨʞʝʥʠʷ ʜʘʥʥʦʛʦ ʬʘʢʝʣʘ: 18 ʠʶʣʷ ʠ 6 ʩʝʥʪʷʙʨʷ 2012 ʛ. ʉʢʦʨʦʩʪʴ 

ʧʦʜʲʝʤʘ ʧʫʟʳʨʴʢʦʚ ʛʘʟʘ ʜʣʷ ʜʘʥʥʦʛʦ ʬʘʢʝʣʘ ʩʦʩʪʘʚʣʷʝʪ, ʚ ʩʨʝʜʥʝʤ, 17 ʩʤ/ʩ, 

ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʭ ʜʠʘʤʝʪʨʫ ʦʪ 2 ʜʦ 6 ʤʤ. ʆʮʝʥʢʘ ʧʦʪʦʢʘ ʤʝʪʘʥʘ ʜʘʥʥʦʛʦ 

ʇɺɻ ʜʘʝʪ ʟʥʘʯʝʥʠʝ ʦʪ 15-16 ʪ/ʛ. (ʪʘʙʣ. 1). 

ɻʣʫʙʦʢʦʚʦʜʥʳʡ ʬʘʢʝʣ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛè (çSankt-Petersburgè, SPB) 

ʚʧʝʨʚʳʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ 20.09.2005 ʛ., ʚ ʨʘʡʦʥʝ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ 

ʇɻɺ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛè (ʪʘʙʣ. 1). ʇʫʟʳʨʴʢʠ ʛʘʟʘ ʧʦʜʥʠʤʘʶʪʩʷ ʩʦ ʩʢʦʨʦʩʪʴʶ 

ʦʪ 20 ʜʦ 25 ʩʤ/ʩ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʭ ʜʠʘʤʝʪʨʫ ʦʪ 6 ʜʦ 12 ʤʤ. ɺʳʩʦʪʘ ʬʘʢʝʣʘ 

ʚ ʨʘʟʣʠʯʥʳʝ ʛʦʜʳ ʩʦʩʪʘʚʣʷʣʘ ʦʪ 505 ʜʦ 960 ʤ. ɽʞʝʛʦʜʥʳʡ ʤʦʥʠʪʦʨʠʥʛ 2005-

2015 ʛʛ. ʚʳʷʚʠʣ ʧʝʨʝʤʝʱʝʥʠʝ ʇɺɻ ʚʜʦʣʴ ʨʘʟʣʦʤʘ ʜʥʘ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʜʦ 1500 ʤ ʠ ʥʝʨʝʛʫʣʷʨʥʫʶ ʝʛʦ ʘʢʪʠʚʥʦʩʪʴ. ʇʦʪʦʢ 

ʤʝʪʘʥʘ ʦʮʝʥʝʥ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 50 ʜʦ 75 ʪ/ʛ. ʇʨʠ ʧʦʤʦʱʠ ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʩ ʙʦʨʪʘ ʅʀʉ çɻ. ʊʠʪʦʚè ʟʘʬʠʢʩʠʨʦʚʘʥ ʩʣʫʯʘʡ ʠʟʚʝʨʞʝʥʠʷ ʜʘʥʥʦʛʦ 

ʧʫʟʳʨʴʢʦʚʦʛʦ ʚʳʭʦʜʘ ʛʘʟʘ 19.07.2012 ʛ. (ʪʘʙʣ. 1). 
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ʈʠʩ. 2. ʕʭʦʛʨʘʤʤʘ ʇɺɻ çʄʘʣʝʥʴʢʠʡè, 23.07.2011 ʛ. 

ɻʣʫʙʦʢʦʚʦʜʥʳʡ ʬʘʢʝʣ çʉʪʫʧʘè (çStupaè, St) ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ 

20.08.2007 ʛ., ʚ ʨʘʡʦʥʝ ʧʦʩ. ɻʦʣʦʫʩʪʥʦʝ (ʶʞʥʳʡ ɹʘʡʢʘʣ). ʅʘʟʚʘʥʠʝ ʇɺɻ 

ʧʦʣʫʯʠʣ ʧʦ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʬʦʨʤʝ ʬʘʢʝʣʘ ʟʘʧʝʯʘʪʣʝʥʥʦʛʦ ʥʘ ʵʭʦʛʨʘʤʤʝ ʧʨʠ 

ʧʝʨʚʦʡ ʘʢʫʩʪʠʯʝʩʢʦʡ ʨʝʛʠʩʪʨʘʮʠʠ. ʇʦʜʨʦʙʥʘʷ ʩʲʝʤʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʚ ʜʘʥʥʦʤ 

ʨʘʡʦʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʩʢʦʣʴʢʦ ʤʝʥʷʶʱʠʭ ʩʚʦʶ ʧʦʟʠʮʠʶ ʇɺɻ. ɺʠʟʫʘʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠ ʧʦʤʦʱʠ ɻʆɸ ʄʀʈ-1 ʠ ʄʀʈ-2 ʚʳʷʚʠʣʠ ʥʘ ʜʥʝ ʥʘʣʠʯʠʝ 

ʢʘʥʴʦʥʘ, ʥʝ ʨʝʛʠʩʪʨʠʨʫʶʱʝʛʦʩʷ ʧʨʠ ʧʦʤʦʱʠ ʵʭʦʣʦʪʘ, ʩʦ ʩʪʝʥʦʢ ʢʦʪʦʨʦʛʦ 

ʙʝʨʫʪ ʩʚʦʝ ʥʘʯʘʣʦ ʦʩʥʦʚʥʳʝ ʚʳʭʦʜʳ ʛʘʟʘ. 

ɿʘʧʠʩʠ, ʧʦʣʫʯʝʥʥʳʝ ʩ ʢʘʤʝʨ ɻʆɸ, ʧʦʟʚʦʣʠʣʠ ʚʳʧʦʣʥʠʪʴ ʦʮʝʥʢʫ ʈʇʈ. 

ʍʘʨʘʢʪʝʨʥʳʝ ʩʢʦʨʦʩʪʠ ʚʩʧʣʳʪʠʷ ʧʫʟʳʨʴʢʦʚ ʛʘʟʘ ʜʣʷ ʜʘʥʥʦʛʦ ʚʳʭʦʜʘ 

ʥʘʭʦʜʷʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 17 ʜʦ 26 ʩʤ/ʩ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʭ ʜʠʘʤʝʪʨʫ ʦʪ 5 

ʜʦ 15 ʤʤ. ɸʢʫʩʪʠʯʝʩʢʘʷ ʟʘʧʠʩʴ, ʚʳʧʦʣʥʝʥʥʘʷ ʩʦ ʣʴʜʘ ʚ ʘʧʨʝʣʝ 2013 ʛ., 

ʧʦʢʘʟʘʣʘ, ʯʪʦ ʥʘ ʬʦʥʝ ʤʝʜʣʝʥʥʦ ʚʩʧʣʳʚʘʶʱʠʭ ʧʫʟʳʨʴʢʦʚ ʛʘʟʘ, 

ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʟʚʫʢʦʨʘʩʩʝʠʚʘʶʱʠʝ ʦʙʲʝʢʪʳ (ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʜʝʣʴʥʳʝ 

ʬʨʘʛʤʝʥʪʳ ʛʘʟʦʚʳʭ ʛʠʜʨʘʪʦʚ), ʚʩʧʣʳʚʘʶʱʠʝ ʩʦ ʩʢʦʨʦʩʪʴʶ ʦʪ 38 ʜʦ 42 ʩʤ/ʩ. 

ɺ ʣʝʪʥʝʡ ʵʢʩʧʝʜʠʮʠʠ, ʪʦʛʦ ʞʝ ʛʦʜʘ, ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʟʝʨʘ ʙʳʣ 

ʦʙʥʘʨʫʞʝʥ ʚʩʧʣʳʚʰʠʡ ʨʘʟʨʫʰʘʶʱʠʡʩʷ ʬʨʘʛʤʝʥʪ ʛʘʟʦʚʦʛʦ ʛʠʜʨʘʪʘ ʤʝʪʘʥʘ. 

ʆʮʝʥʢʘ ʧʦʪʦʢʘ ʤʝʪʘʥʘ ʇɺɻ ʜʘʝʪ ʟʥʘʯʝʥʠʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 7 ʜʦ 14 ʪ/ʛ. (ʪʘʙʣ. 1). 

ɻʣʫʙʦʢʦʚʦʜʥʳʡ ʬʘʢʝʣ çʋʭʘʥ-ʊʦʥʢʠʡè (çUhanTonkiyè, UT) 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ 07.06.2010 ʛ. ʚ 13 ʢʤ ʦʪ ʤʳʩʘ ʊʦʥʢʠʡ (ʪʘʙʣ. 1). ʇʫʟʳʨʴʢʠ 

ʤʝʪʘʥʘ ʧʦʜʥʠʤʘʶʪʩʷ ʩ ʛʣʫʙʠʥʳ 1023 ʤ ʠ, ʜʦʩʪʠʛʘʷ ʛʣʫʙʠʥʳ 506 ʤ, 

ʧʦʣʥʦʩʪʴʶ ʨʘʩʪʚʦʨʷʶʪʩʷ. ʉ 2010 ʛ. ʚʳʧʦʣʥʝʥʦ 6 ʛʠʜʨʦʘʢʫʩʪʠʯʝʩʢʠʭ ʩʲʝʤʦʢ 

ʜʘʥʥʦʛʦ ʇɺɻ, ʦʮʝʥʢʘ ʧʦʪʦʢʘ ʤʝʪʘʥʘ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 115 ʜʦ 168 ʪ/ʛ. (ʪʘʙʣ. 1). 
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ɻʣʫʙʦʢʦʚʦʜʥʳʡ ʬʘʢʝʣ çɺʦʨʦʪʘè (çVorotaè, Vr) ʚʧʝʨʚʳʝ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ 30.06.2009 ʛ., ʶʞʥʝʝ ʧʨʦʣʠʚʘ ʆʣʴʭʦʥʩʢʠʝ ɺʦʨʦʪʘ (ʪʘʙʣ. 1). 

ʇʫʟʳʨʴʢʠ ʛʘʟʘ ʧʦʜʥʠʤʘʶʪʩʷ ʩ ʛʣʫʙʠʥʳ 1290 ʤ, ʧʦʣʥʦʩʪʴʶ ʨʘʩʪʚʦʨʷʷʩʴ ʥʘ 

ʛʣʫʙʠʥʝ 250 ʤ. ʉʘʤʳʡ ʚʳʩʦʢʠʡ ʬʘʢʝʣ - 800 ʤ ʟʘʬʠʢʩʠʨʦʚʘʥ 13.06.2010 ʛ. ʉ 

2009 ʛ. ʇɺɻ ʧʦʩʝʱʘʣʩʷ 19 ʨʘʟ, ʠ ʢʘʞʜʳʡ ʨʘʟ ʥʘ ʵʭʦʛʨʘʤʤʘʭ ʨʝʛʠʩʪʨʠʨʦʚʘʣʘʩʴ 

ʟʚʫʢʦʨʘʩʩʝʠʚʘʶʱʘʷ ʦʙʣʘʩʪʴ, ʦʙʨʘʟʦʚʘʥʥʘʷ ʚʳʭʦʜʦʤ ʛʘʟʘ. ʆʮʝʥʢʘ ʧʦʪʦʢʘ 

ʜʘʥʥʦʛʦ ʇɺɻ ʜʘʝʪ ʟʥʘʯʝʥʠʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 146 ʜʦ 164 ʪ/ʛ. (ʪʘʙʣ. 1). 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʙʦʣʝʝ 120 ʤʝʣʢʦʚʦʜʥʳʭ ʚʳʭʦʜʘ 

ʛʘʟʘ, 90% ʢʦʪʦʨʳʭ ʧʨʠʫʨʦʯʝʥʦ ʢ ʜʝʣʴʪʝ ʨ. ʉʝʣʝʥʛʘ. ɺ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʵʪʦ 

ʨʘʡʦʥ ʇʦʩʦʣʴʩʢʦʡ ɹʘʥʢʠ, ʘ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ - ʨʘʡʦʥ ʂʫʢʫʡʩʢʘʷ ʛʨʠʚʘ. 

ʈʘʩʯʝʪ ʧʦʪʦʢʘ ʤʝʪʘʥʘ ʚʳʧʦʣʥʝʥ ʧʦ ʤʝʪʦʜʠʢʝ [Muyakshin et al., 2010] ʜʣʷ ʇɺɻ 

ʨʘʡʦʥʘ ʇʦʩʦʣʴʩʢʦʡ ɹʘʥʢʠ ʠ ʦʜʠʥʦʯʥʦʛʦ ʚʳʭʦʜʘ ʛʘʟʘ çʉʝʣʝʥʛʘ ï ʀʩʪʦʢè, ʥʘ 

ʢʦʪʦʨʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʦʚʝʜʝʥʳ ʟʘʧʠʩʴ ʘʢʫʩʪʠʯʝʩʢʠʭ ʰʫʤʦʚ. 

ʈʘʡʦʥ ʇʦʩʦʣʴʩʢʘʷ ʙʘʥʢʘ ʥʘʭʦʜʠʪʩʷ ʶʛʦ-ʟʘʧʘʜʥʝʝ ʉʝʣʝʥʛʠʥʩʢʦʛʦ 

ʤʝʣʢʦʚʦʜʴʷ ʠ ʷʚʣʷʝʪʩʷ ʢʦʤʧʝʥʩʘʮʠʦʥʥʳʤ ʧʦʜʥʷʪʠʝʤ, ʪʘʢ ʞʝ, ʢʘʢ ʠ 

ʂʫʢʫʡʩʢʘʷ ʛʨʠʚʘ, ʨʘʩʧʦʣʘʛʘʶʱʘʷʩʷ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ. ɺ ʜʘʥʥʦʤ ʨʘʡʦʥʝ 

ʦʪʤʝʯʝʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʇɺɻ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʛʨʫʧʧʦʚʳʝ. ʇʫʟʳʨʴʢʠ 

ʛʘʟʘ ʜʦʩʪʠʛʘʶʪ ʧʦʚʝʨʭʥʦʩʪʠ, ʬʦʨʤʠʨʫʷ ʤʥʦʞʝʩʪʚʦ ʧʨʦʤʦʠʥ ʚ ʧʝʨʠʦʜ 

ʣʝʜʦʩʪʘʚʘ. ʇʦʪʦʢʠ ʛʘʟʘ ʨʘʩʩʯʠʪʘʥʳ ʜʣʷ ʇɺɻ ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 217 

ʜʦ 314 ʤ, ʪ.ʝ. ʜʦ ʛʣʫʙʠʥʳ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ ʫʩʪʦʡʯʠʚʦʩʪʠ ʛʘʟʦʚʳʭ ʛʠʜʨʘʪʦʚ. 

ɺʝʣʠʯʠʥʳ ʧʦʪʦʢʦʚ ʤʝʪʘʥʘ ʩʦʩʪʘʚʠʣʠ ʦʪ 0,2 ʜʦ 2,4 ʪ/ʛ. (ʪʘʙʣ. 1). ʕʪʦ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʤʘʣʳʝ ʚʝʣʠʯʠʥʳ, ʢʦʪʦʨʳʝ, ʚʦʟʤʦʞʥʦ, ʢʦʤʧʝʥʩʠʨʫʶʪʩʷ 

ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʤʝʣʢʦʚʦʜʥʳʭ ʚʳʭʦʜʦʚ ʛʘʟʘ ʚ ʜʘʥʥʦʤ ʨʘʡʦʥʝ (ʨʠʩ. 3). 

ʈʘʡʦʥ ʂʫʢʫʡʩʢʘʷ ʛʨʠʚʘ ʥʘʭʦʜʠʪʩʷ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʝʝ ʘʚʘʥʜʝʣʴʪʳ ʨ. 

ʉʝʣʝʥʛʘ. ɺ ʵʪʦʤ ʨʘʡʦʥʝ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʤʥʦʞʝʩʪʚʦ ʤʝʣʢʦʚʦʜʥʳʭ ʚʳʭʦʜʦʚ 

ʛʘʟʘ. ʅʘʧʨʠʤʝʨ, ʥʘ ʫʯʘʩʪʢʝ 500ʭ500 ʤ ʙʳʣʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʙʦʣʝʝ 10 

ʚʳʭʦʜʦʚ ʛʘʟʘ. ʍʘʨʘʢʪʝʨʥʳʝ ʛʣʫʙʠʥʳ ʇɺɻ ʥʘʭʦʜʷʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 50 ʜʦ 200 

ʤ, ʧʨʠ ʵʪʦʤ ʙʦʣʴʰʠʥʩʪʚʦ ʚʳʭʦʜʦʚ ʙʝʨʫʪ ʩʚʦʝ ʥʘʯʘʣʦ ʜʦ ʛʣʫʙʠʥ 170 ʤ. 

ʆʪʤʝʯʝʥʦ, ʯʪʦ ʇɺɻ ʧʨʠʫʨʦʯʝʥʳ ʢ ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʫʢʪʫʨʘʤ: ʨʘʟʣʦʤʳ, 

ʦʧʦʣʟʥʠ ʠ ʪ.ʜ. ʂʘʢ ʧʨʘʚʠʣʦ, ʚʩʝ ʚʳʭʦʜʳ ʜʦʩʪʠʛʘʶʪ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʙʨʘʟʦʚʳʚʘʷ 

ʚ ʧʝʨʠʦʜ ʣʝʜʦʩʪʘʚʘ ʧʨʦʤʦʠʥʳ ʚʦ ʣʴʜʫ. 

ʄʝʣʢʦʚʦʜʥʳʡ ʚʳʭʦʜ ʛʘʟʘ çʉʝʣʝʥʛʘ ï ʀʩʪʦʢè. ɻʠʜʨʦʘʢʫʩʪʠʯʝʩʢʘʷ 

ʩʲʝʤʢʘ ʚʳʧʦʣʥʝʥʘ ʚ 2012 ʛ. ʩ ʙʦʨʪʘ ʅʀʉ çɻ. ʊʠʪʦʚè, ʶʞʥʝʝ ʉʝʣʝʥʛʠʥʩʢʦʛʦ 

ʤʝʣʢʦʚʦʜʴʷ. ʇɺɻ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʛʣʫʙʠʥʝ 40 ʤ ʚ ʮʝʥʪʨʝ ʚʦʨʦʥʢʦʦʙʨʘʟʥʦʛʦ 

ʢʨʘʪʝʨʘ ʛʣʫʙʠʥʦʡ 10 ʤ. ʇʫʟʳʨʴʢʠ ʛʘʟʘ ʚʳʨʳʚʘʶʪʩʷ ʠʟ ʜʥʘ ʥʘ ʧʣʦʱʘʜʠ ʯʫʪʴ 

ʙʦʣʝʝ 1 ʤ
2
, ʜʦʩʪʠʛʘʷ ʧʦʚʝʨʭʥʦʩʪʠ, ʦʙʨʘʟʫʶʪ ʥʘ ʥʝʡ çʢʠʧʷʱʠʡè ʫʯʘʩʪʦʢ 

ʧʣʦʱʘʜʴʶ ʚ ʥʝʩʢʦʣʴʢʦ ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ. ʀʥʪʝʥʩʠʚʥʦʝ ʪʝʯʝʥʠʝ ʩʥʦʩʠʪ 

ʚʩʧʣʳʚʘʶʱʠʝ ʧʫʟʳʨʴʢʠ ʛʘʟʘ, ʧʦʵʪʦʤʫ ʥʘ ʵʭʦʛʨʘʤʤʝ ʦʥʠ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʚ 

ʚʠʜʝ ʥʘʢʣʦʥʥʳʭ ʬʘʢʝʣʦʚ. ɺ ʮʝʥʪʨʝ ʢʨʘʪʝʨʘ, ʚ ʤʝʩʪʝ ʚʳʭʦʜʘ ʛʘʟʘ ʦʪʤʝʯʝʥʦ 

ʙʦʣʴʰʦʝ ʩʢʦʧʣʝʥʠʝ ʬʨʘʛʤʝʥʪʦʚ ʟʘʪʦʧʣʝʥʥʦʡ ʜʨʝʚʝʩʠʥʳ. ɼʘʥʥʳʡ 

ʤʝʣʢʦʚʦʜʥʳʡ ʇɺɻ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʢʘʞʜʦʛʦ ʧʦʩʝʱʝʥʠʷ, ʝʛʦ 

ʩʪʘʙʠʣʴʥʘʷ ʨʘʙʦʪʘ ʠ ʜʦʩʪʫʧʥʦʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʧʦʟʚʦʣʷʶʪ 

ʧʨʦʚʦʜʠʪʴ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɺ 2013-2014 ʛʛ. ʚ ʭʦʜʝ 

ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪ ʧʨʦʚʝʜʝʥʘ ʘʢʫʩʪʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʠ ʟʘʧʠʩʴ 

ʘʢʫʩʪʠʯʝʩʢʠʭ ʰʫʤʦʚ, ʛʝʥʝʨʠʨʫʝʤʳʭ ʧʫʟʳʨʴʢʘʤʠ ʛʘʟʘ. 
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ʈʠʩ. 3. ʕʭʦʛʨʘʤʤʘ ʤʝʣʢʦʚʦʜʥʳʭ ʇɺɻ  

ʚ ʨʘʡʦʥʝ ʇʦʩʦʣʴʩʢʘʷ ɹʘʥʢʘ, 23.07.2012 ʛ. 

ɿʘʧʠʩʴ ʘʢʫʩʪʠʯʝʩʢʠʭ ʰʫʤʦʚ ʛʝʥʝʨʠʨʫʝʤʳʭ ʚʩʧʣʳʚʘʶʱʠʤʠ ʧʫʟʳʨʴʢʘʤʠ 

ʛʘʟʘ  ʚʳʧʦʣʥʷʣʘʩʴ ʜʣʷ ʦʮʝʥʢʠ ʪʝʭʥʠʯʝʩʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʈʇʈ 

ʧʦ ʧʘʩʩʠʚʥʳʤ ʘʢʫʩʪʠʯʝʩʢʠʤ ʜʘʥʥʳʤ. ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ 

ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʦʩʥʦʚʥʦʡ ʰʫʤ ʧʫʟʳʨʴʢʦʚ ʥʘʭʦʜʠʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ ʦʪ 

3,6 ʜʦ 4,5 ʢɻʮ. ʉʘʤʘʷ ʥʠʟʢʘʷ ʯʘʩʪʦʪʘ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʚ ʨʘʡʦʥʝ 2,5 ʢɻʮ, ʩʘʤʘʷ 

ʚʳʩʦʢʘʷ ʯʘʩʪʦʪʘ - 5,5 ʢɻʮ. ʋʯʠʪʳʚʘʷ ʩʢʦʨʦʩʪʴ ʟʚʫʢʘ ʚ ʤʝʪʘʥʝ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʵʢʚʠʚʘʣʝʥʪʥʦʛʦ ʛʣʫʙʠʥʝ 40 ʤ, ʤʳ ʧʦʣʫʯʠʤ 

ʨʘʟʤʝʨʳ ʧʫʟʳʨʴʢʦʚ ʦʪ 2,1 ʜʦ 0,95 ʩʤ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʠʭ ʨʝʘʣʴʥʳʤ 

ʨʘʟʤʝʨʘʤ. ɺʦʟʤʦʞʥʦ, ʜʘʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʪ, ʠʤʝʷ ʪʦʣʴʢʦ ʟʘʧʠʩʴ 

ʭʘʨʘʢʪʝʨʥʦʛʦ ʟʚʫʢʘ ʠʩʪʝʯʝʥʠʷ ʧʫʟʳʨʴʢʦʚ ʛʘʟʘ ʚʳʯʠʩʣʠʪʴ ʨʘʟʤʝʨʳ ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʧʫʟʳʨʴʢʦʚ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʧʦʪʦʢ ʛʘʟʘ.  
 

ɻʃɸɺɸ 4. ʆʎɽʅʂɸ ʇʆʊʆʂʆɺ ʄɽʊɸʅɸ ʀ ʂɸʈʊʀʈʆɺɸʅʀɽ 

ʇʋɿʓʈʔʂʆɺʓʍ ɺʓʍʆɼʆɺ ɻɸɿɸ 

ɺ ʛʣʘʚʝ ʧʨʠʚʦʜʷʪʩʷ ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʜʘʥʥʳʤ ʠʟʤʝʨʝʥʠʡ ʦʮʝʥʢʠ ʧʦʪʦʢʦʚ 

ʤʝʪʘʥʘ, ʩʢʦʨʦʩʪʠ ʧʦʜʲʝʤʘ ʧʫʟʳʨʴʢʦʚ, ʜʘʥʦ ʦʧʠʩʘʥʠʝ ʜʠʥʘʤʠʢʠ ʠʟʚʝʨʞʝʥʠʷ 

ʛʘʟʘ, ʘ ʪʘʢʞʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʚʳʩʦʪʳ ʜʝʡʩʪʚʫʶʱʠʭ ʇɺɻ ʦʪ 

ʚʝʣʠʯʠʥʳ ʧʦʪʦʢʘ ʤʝʪʘʥʘ, ʦʧʠʩʘʥʳ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʝ ʩʣʫʯʘʠ ʥʘʯʘʣʘ 

ʠʟʚʝʨʞʝʥʠʷ ʇɺɻ ʠ ʨʝʟʫʣʴʪʘʪʳ ʢʘʨʪʠʨʦʚʘʥʠʷ ʇɺɻ. ɺʩʝʛʦ ʚ ʨʘʩʯʝʪ 

ʧʫʟʳʨʴʢʦʚʦʛʦ ʧʦʪʦʢʘ ʤʝʪʘʥʘ ʚʢʣʶʯʝʥʘ 51 ʘʢʫʩʪʠʯʝʩʢʘʷ ʟʘʧʠʩʴ 

ʨʘʟʥʦʛʣʫʙʠʥʥʳʭ ʚʳʭʦʜʦʚ ʛʘʟʘ: 2 ʤʝʣʢʦʚʦʜʥʳʭ ʠ 10 ʛʣʫʙʦʢʦʚʦʜʥʳʭ (ʪʘʙʣ. 1). 
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ɸʥʘʣʠʟ ʟʘʚʠʩʠʤʦʩʪʠ ʚʳʩʦʪʳ ʬʘʢʝʣʘ ʦʪ ʧʦʪʦʢʘ ʤʝʪʘʥʘ ʚʳʧʦʣʥʝʥ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʬʘʢʝʣʘ ʩ ʫʯʝʪʦʤ ʚʘʨʠʘʮʠʡ ʚʝʣʠʯʠʥ ʧʦʪʦʢʘ. 

ʅʘʯʘʣʴʥʳʡ ʵʪʘʧ ʨʘʙʦʪʳ ʟʘʢʣʶʯʘʣʩʷ ʚ ʨʘʩʯʝʪʝ ʧʦʣʦʞʝʥʠʷ ʚʝʨʭʫʰʢʠ ʬʘʢʝʣʘ 

ʧʦ ʛʣʫʙʠʥʝ. ɼʣʷ ʪʦʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʛʣʫʙʠʥʳ ʙʳʣʘ ʚʚʝʜʝʥʘ ʧʦʨʦʛʦʚʘʷ 

ʚʝʣʠʯʠʥʘ ʦʙʲʝʤʥʦʛʦ ʩʝʯʝʥʠʷ ʨʘʩʩʝʷʥʴʷ (-80 ʜɹ ʦʪ 1/ʤ). ʅʘ ʦʩʥʦʚʝ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʦʩʪʨʦʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʚʳʩʦʪʳ ʬʘʢʝʣʘ ʦʪ ʧʫʟʳʨʴʢʦʚʦʛʦ 

ʧʦʪʦʢʘ ʤʝʪʘʥʘ ʚ ʧʦʣʫʣʦʛʘʨʠʬʤʠʯʝʩʢʦʤ ʤʘʩʰʪʘʙʝ. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʘʷ ʛʨʫʧʧʘ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʇɺɻ, 

ʧʦʜʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʜʚʝ ʧʦʜʛʨʫʧʧʳ - ʚʝʨʭʥʠʝ (ʛʣʫʙʠʥʘ ʦʪ 380 ʜʦ 1000 ʤ) ʠ 

ʥʠʞʥʠʝ (ʛʣʫʙʠʥʘ ʙʦʣʝʝ 1000 ʤ) ʬʘʢʝʣʘ. ʈʘʥʝʝ ʚʩʝ ʦʥʠ ʨʘʟʙʠʚʘʣʠʩʴ ʥʘ ʜʚʝ 

ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ: ʤʝʣʢʦʚʦʜʥʳʝ (ʜʦ 380 ʤ) ʠ ʛʣʫʙʦʢʦʚʦʜʥʳʝ (ʙʦʣʝʝ 380 ʤ). 

ɼʣʷ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʬʘʢʝʣʦʚ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʩʚʷʟʠ ʤʝʞʜʫ ʚʳʩʦʪʦʡ 

ʬʘʢʝʣʘ ʠ ʧʦʪʦʢʦʤ ʛʘʟʘ, ʫʨʘʚʥʝʥʠʝ ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʚʠʜʝ: 

H = H0 + K * log (Flux)      [4], 

ʛʜʝ, H0 ï ʥʝʢʘʷ ʥʫʣʝʚʘʷ ʛʣʫʙʠʥʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʜʛʨʫʧʧʳ ʬʘʢʝʣʦʚ, 

K ï ʢʦʵʬʬʠʮʠʝʥʪ ʨʝʛʨʝʩʩʠʠ, Flux ï ʧʦʪʦʢ ʛʘʟʘ (ʪ/ʛʦʜ). ʂʦʵʬʬʠʮʠʝʥʪʳ 

ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. 

ʊʘʙʣʠʮʘ 2 

ʂʦʵʬʬʠʮʠʝʥʪʳ ʣʦʛʘʨʠʬʤʠʯʝʩʢʦʡ ʨʝʛʨʝʩʩʠʠ 

ʇɺɻ H0 K SD 

ɻʣʫʙʦʢʦʚʦʜʥʳʝ 

(ʥʠʞʥʠʝ) 
380 202 113 

ɻʣʫʙʦʢʦʚʦʜʥʳʝ 

(ʚʝʨʭʥʠʝ) 
110 158 62 

ʄʝʣʢʦʚʦʜʥʳʝ 198 60 41 
 

ɺʳʩʦʪʘ ʬʘʢʝʣʦʚ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 100-300 ʤ (ʧʨʠ ʧʦʪʦʢʘʭ 1-30 ʪ/ʛ.) ʜʦ 500-

900 ʤ (ʧʨʠ ʧʦʪʦʢʘʭ 30-110 ʪ/ʛ.). ʆʜʥʘʢʦ ʬʘʢʝʣʘ ʩ ʛʣʫʙʠʥ 900-1300 ʤ ʜʘʞʝ ʧʨʠ 

ʧʦʪʦʢʘʭ 30-100 ʪ/ʛ., ʧʦ ʥʘʰʠʤ ʜʘʥʥʳʤ, ʥʝ ʧʦʜʥʠʤʘʶʪʩʷ ʚʳʰʝ ʛʣʫʙʠʥʳ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ɻɻ (380 ʤ). ɺ ʪʦʞʝ ʚʨʝʤʷ, ʧʨʠ ʩʨʘʚʥʠʤʳʭ ʧʦʪʦʢʘʭ, ʬʘʢʝʣʘ ʩ 

ʛʣʫʙʠʥ 400-600 ʤ ʧʦʯʪʠ ʜʦʩʪʠʛʘʶʪ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ʧʦʪʦʢʘ (< 

30 ʪ/ʛ.) ʚʳʩʦʪʘ ʬʘʢʝʣʦʚ, ʚʦʟʥʠʢʰʠʭ ʥʘ ʛʣʫʙʠʥʘʭ 400-600 ʤ, ʙʳʩʪʨʦ ʩʥʠʞʘʝʪʩʷ 

ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʧʦʪʦʢʘ. 

ɻʣʫʙʦʢʦʚʦʜʥʳʝ ʬʘʢʝʣʘ ʚ ʨʝʜʢʠʭ ʧʦʩʝʱʝʥʠʷʭ ʜʦʩʪʠʛʘʶʪ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʧʨʠ ʵʪʦʤ ʠʤʝʶʪ ʚʳʩʦʪʫ 500-900 ʤ. ʇʨʠ ʩʨʘʚʥʠʤʳʭ ʧʦʪʦʢʘʭ ʛʘʟʘ, 

ʤʝʣʢʦʚʦʜʥʳʝ ʠ ʛʣʫʙʦʢʦʚʦʜʥʳʝ-ʚʝʨʭʥʠʝ ʇɺɻ ʤʦʛʫʪ ʥʝ ʜʦʩʪʠʛʘʪʴ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʚ ʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʧʫʟʳʨʝʢ ʛʘʟʘ ʧʦʜʥʠʤʘʶʱʠʡʩʷ ʩ ʙʦʣʴʰʝʡ 

ʛʣʫʙʠʥʳ, ʜʦʣʛʦʝ ʚʨʝʤʷ ʥʘʭʦʜʠʪʩʷ ʚ ʟʦʥʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ɻɻ, ʠ ʨʘʩʪʚʦʨʝʥʠʶ 

ʤʝʪʘʥʘ ʧʨʝʧʷʪʩʪʚʫʝʪ ʦʙʨʘʟʦʚʘʥʥʘʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʫʟʳʨʴʢʘ ʛʘʟʦʛʠʜʨʘʪʥʘʷ 

ʢʦʨʦʯʢʘ [McGinnis, 2006]. ʇʫʟʳʨʴʢʠ ʠʟ ʤʝʣʢʦʚʦʜʥʳʭ ʠʣʠ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʢ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝ ʟʦʥʳ ʩʪʘʙʠʣʴʥʦʩʪʠ ɻɻ ʇɺɻ 

ʨʝʜʢʦ ʜʦʩʪʠʛʘʶʪ ʧʦʚʝʨʭʥʦʩʪʠ. ɺʝʨʦʷʪʥʦ, ʵʪʦ ʩʚʷʟʘʥʦ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʥʘ ʠʭ 

ʧʦʚʝʨʭʥʦʩʪʠ ʛʘʟʦʛʠʜʨʘʪʥʦʡ ʢʦʨʦʯʢʠ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʠʥʪʝʥʩʠʚʥʦʤʫ 

ʧʦʩʪʫʧʣʝʥʠʶ ʤʝʪʘʥʘ ʚ ʚʦʜʫ ʠ ʧʦʣʥʦʤʫ ʝʛʦ ʨʘʩʪʚʦʨʝʥʠʶ. ʇʨʦʚʝʜʝʥ 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʚʫʭ ʨʘʟʥʦʛʣʫʙʠʥʥʳʭ ʧʣʦʱʘʜʦʢ, ʥʘ ʢʦʪʦʨʳʭ 
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ʧʨʦʠʩʭʦʜʠʪ ʨʘʟʛʨʫʟʢʘ ʤʝʪʘʥʘ ʚ ʚʠʜʝ ʧʫʟʳʨʴʢʦʚ ʛʘʟʘ: ʇɺɻ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛè 

ʠ çʉʪʫʧʘè. ʇʨʠ ʩʨʘʚʥʠʤʳʭ ʧʦʪʦʢʘʭ (10-100 ʪ/ʛ.) ʬʘʢʝʣ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛè 

ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʨʘʟʤʝʨʦʚ 500-960 ʤ, ʘ ʬʘʢʝʣ çʉʪʫʧʘè ʥʝ ʧʨʝʚʳʰʘʝʪ 520 ʤ ʠ 

ʣʠʰʴ ʠʟʨʝʜʢʘ ʜʦʩʪʠʛʘʝʪ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɼʝʪʘʣʴʥʘʷ ʦʮʝʥʢʘ ʧʦʪʦʢʦʚ ʤʝʪʘʥʘ ʚʳʧʦʣʥʝʥʘ ʜʣʷ ʇɻɺ çʄʘʣʝʥʴʢʠʡè ʠ 

çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛè, ʙʣʘʛʦʜʘʨʷ ʨʝʛʠʩʪʨʘʮʠʠ ʥʘʯʘʣʘ ʠʭ ʨʘʟʛʨʫʟʢʠ 

çʠʟʚʝʨʞʝʥʠʷè. ɺʧʝʨʚʳʝ ʚ 2012 ʛ. ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʪʨʠ ʩʣʫʯʘʷ çʠʟʚʝʨʞʝʥʠʡè, 

ʚʩʝ ʦʥʠ ʦʪʤʝʯʝʥʳ ʜʣʷ ʇɺɻ, ʢʦʪʦʨʳʝ ʚ ʪʝʯʝʥʠʝ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʡ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʥʝʨʝʛʫʣʷʨʥʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ɼʚʘ ʪʘʢʠʭ ʩʦʙʳʪʠʷ 

ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʨʘʡʦʥʝ ʇɻɺ çʄʘʣʝʥʴʢʠʡè 18 ʠʶʣʷ ʠ 6 ʩʝʥʪʷʙʨʷ 2012 ʛ. ʅʘ 

ʵʭʦʛʨʘʤʤʝ ʧʝʨʚʦʛʦ ʠʟʚʝʨʞʝʥʠʷ (ʨʠʩ. 4) ʤʦʞʥʦ ʚʠʜʝʪʴ, ʯʪʦ ʚ 1:22 ʩ ʛʣʫʙʠʥʳ 

1295 ʤ ʥʘʯʘʣʘ ʧʦʜʥʠʤʘʪʴʩʷ ʧʝʨʚʘʷ ʧʦʨʮʠʷ ʧʫʟʳʨʝʡ ʛʘʟʘ (ʦʙʣʘʢʦ), ʩʨʝʜʥʷʷ 

ʩʢʦʨʦʩʪʴ ʝʛʦ ʧʦʜʲʝʤʘ ʩʦʩʪʘʚʠʣʘ 16 ʩʤ/ʩ. ɺ ʪʝʯʝʥʠʝ ʯʘʩʘ ʦʥʦ ʜʦʩʪʠʛʣʦ 

ʛʣʫʙʠʥʳ 480 ʤ, ʧʦʩʣʝ ʯʝʛʦ ʨʦʩʪ ʬʘʢʝʣʘ ʧʨʝʢʨʘʪʠʣʩʷ, ʘ ʝʛʦ ʤʘʢʩʠʤʘʣʴʥʘʷ 

ʚʳʩʦʪʘ ʩʦʩʪʘʚʠʣʘ 815 ʤ. ʉʣʝʜʦʤ ʟʘ ʧʝʨʚʦʡ ʧʦʨʮʠʝʡ ʛʘʟʘ ʩ ʠʥʪʝʨʚʘʣʘʤʠ ʦʪ 2 

ʜʦ 7 ʤʠʥ ʠʟʚʝʨʛʘʣʠʩʴ ʤʝʥʝʝ ʦʙʠʣʴʥʳʝ ʧʦʨʮʠʠ ʛʘʟʘ. ʆʙʲʝʤʥʳʡ ʧʦʪʦʢ ʚ ʧʝʨʚʦʡ 

ʧʦʨʮʠʠ ʛʘʟʘ ʩʦʩʪʘʚʠʣ 2,04*10
-4
 ʤ

3
/ʩ, ʯʪʦ ʚ 40 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʧʦʪʦʢ ʛʘʟʘ ʚ 

ʢʚʘʟʠʩʪʘʮʠʦʥʘʨʥʦʤ çʨʝʞʠʤʝ ʨʘʙʦʪʳè ʬʘʢʝʣʘ. ʇʦʪʦʢ ʤʝʪʘʥʘ ʚ ʤʦʤʝʥʪ 

ʧʝʨʚʦʛʦ ʧʝʨʝʩʝʯʝʥʠʷ ʬʘʢʝʣʘ ʧʨʠ ʝʛʦ ʚʳʩʦʪʝ ʦʢʦʣʦ 180 ʤ ʩʦʩʪʘʚʠʣ ʦʢʦʣʦ 670 

ʪ/ʛ. ʕʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʦʮʝʥʢʘ, ʪ.ʢ. ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʝ ʫʤʝʥʴʰʝʥʠʝ 

ʤʘʩʩʳ ʤʝʪʘʥʘ ʚ ʧʫʟʳʨʴʢʘʭ ʟʘ ʩʯʝʪ ʝʛʦ ʜʠʬʬʫʟʠʠ ʚ ʚʦʜʫ. ʆʧʨʝʜʝʣʷʷ ʨʘʟʥʦʩʪʴ 

ʚʳʩʦʪ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʛʨʘʥʠʮ ʧʠʢʘ ʨʘʩʩʝʷʥʠʷ, ʥʘʧʨʠʤʝʨ, ʧʦ ʫʨʦʚʥʶ -10 ʜɹ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʢʩʠʤʫʤʘ ʨʘʩʩʝʷʥʠʷ, ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʚʳʩʦʪʫ Z ʚʳʙʨʦʩʘ ʥʘ 

ʛʣʫʙʠʥʝ h, ʘ ʧʦ ʥʝʡ ï ʨʘʩʩʯʠʪʘʪʴ ʝʛʦ ʦʙʲʝʤ ʧʦ ʬʦʨʤʫʣʝ: 

V=Volume flux(h) *  Z(h)/U     [5], 

ʛʜʝ U ï ʩʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʧʦʜʲʝʤʘ ʚʳʙʨʦʩʘ, ʧʨʠʥʷʪʘʷ ʨʘʚʥʦʡ 0,16 ʤ/ʩ. 

ʆʮʝʥʝʥʥʳʡ ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ ʦʙʲʝʤ ʚʳʙʨʦʩʘ ʩʦʩʪʘʚʠʣ 0,03 ʤ
3
, ʤʘʩʩʘ ʤʝʪʘʥʘ ʚ 

ʥʝʤ ï 3 ʢʛ. 

ɺʦ ʚʨʝʤʷ ʚʪʦʨʦʛʦ ʠʟʚʝʨʞʝʥʠʷ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ, ʜʦ ʧʝʨʚʦʛʦ 

ʚʳʙʨʦʩʘ ʛʘʟʘ ʥʘ ʵʭʦʛʨʘʤʤʝ ʨʝʛʠʩʪʨʠʨʦʚʘʣʦʩʴ ʩʣʘʙʦʝ ʦʪʨʘʞʝʥʠʝ ʦʪ ʬʦʥʦʚʦʡ 

ʩʪʨʫʠ ʛʘʟʘ ʥʘ ʛʣʫʙʠʥʝ ʦʪ 700 ʜʦ 1000 ʤ. ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʚʩʧʣʳʪʠʷ ʧʝʨʚʦʡ 

ʧʦʨʮʠʠ ʛʘʟʘ ʩʦʩʪʘʚʠʣʘ 17,5 ʩʤ/ʩ. ʌʘʢʝʣ ʜʦʩʪʠʛ ʛʣʫʙʠʥʳ 450 ʤ ʟʘ 1 ʯʘʩ 10 

ʤʠʥʫʪ. ʇʦʩʣʝʜʫʶʱʠʝ ʧʦʨʮʠʠ ʛʘʟʘ, ʤʝʥʝʝ ʦʙʠʣʴʥʳʝ, ʠʟʚʝʨʛʘʣʠʩʴ ʩ 

ʠʥʪʝʨʚʘʣʘʤʠ ʦʪ 3 ʜʦ 8 ʤʠʥʫʪ. ʇʦʪʦʢ ʚ ʧʝʨʚʦʡ ʧʦʨʮʠʠ ʛʘʟʘ ʦʮʝʥʝʥ ʚ 1,34*10
-1
 

ʤ
3
/ʩ, ʵʪʦ ʟʥʘʯʝʥʠʝ ʤʝʥʴʰʝ ʯʝʤ ʧʨʠ ʧʝʨʚʦʤ ʠʟʚʝʨʞʝʥʠʠ, ʥʦ ʧʨʝʚʳʰʘʝʪ ʧʦʪʦʢ 

ʛʘʟʘ ʚ ʩʪʘʮʠʦʥʘʨʥʦʤ ʨʝʞʠʤʝ. ʄʘʩʩʦʚʳʡ ʧʦʪʦʢ ʤʝʪʘʥʘ ʚ ʤʦʤʝʥʪ ʧʝʨʚʦʛʦ 

ʧʝʨʝʩʝʯʝʥʠʷ ʚʳʙʨʦʩʘ ʩʦʩʪʘʚʠʣ ʦʢʦʣʦ 500 ʪ/ʛ. (1 ʤʦʣʴ/ʩ). ʆʙʲʝʤ ʚʳʙʨʦʩʘ 

ʩʦʩʪʘʚʠʣ 0,013 ʤ
3
, ʤʘʩʩʘ ʤʝʪʘʥʘ ʚ ʥʝʤ ï 1,4 ʢʛ. 

ɺ ʦʙʦʠʭ çʠʟʚʝʨʞʝʥʠʷʭè ʙʳʣʦ ʟʘʤʝʯʝʥʦ, ʯʪʦ ʚʝʨʪʠʢʘʣʴʥʳʡ ʨʘʟʤʝʨ 

ʧʝʨʚʦʛʦ ʦʙʣʘʢʘ ʧʫʟʳʨʴʢʦʚ ʧʦ ʤʝʨʝ ʧʦʜʲʝʤʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ 

ʦʙʲʷʩʥʝʥʦ ʥʘʣʠʯʠʝʤ ʚ ʥʝʤ ʧʫʟʳʨʴʢʦʚ ʨʘʟʥʳʭ ʨʘʟʤʝʨʦʚ. ʆʮʝʥʠʚʘʷ ʩʨʝʜʥʠʝ 

ʩʢʦʨʦʩʪʠ ʧʦʜʲʝʤʘ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʛʨʘʥʠʮ ʦʙʣʘʢʘ (ʙʝʟ ʫʯʝʪʘ ʚʝʨʪʠʢʘʣʴʥʳʭ 

ʩʢʦʨʦʩʪʝʡ ʚʦʜʳ), ʜʣʷ ʧʝʨʚʦʛʦ ʩʣʫʯʘʷ ʧʦʣʫʯʠʣʠ 16,4 ʠ 14,3 ʩʤ/ʩ, ʜʣʷ ʚʪʦʨʦʛʦ ï 

18 ʠ 16,8 ʩʤ/ʩ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʉʯʠʪʘʷ, ʯʪʦ ʧʫʟʳʨʴʢʠ ʧʦʢʨʳʪʳ ʢʦʨʦʯʢʦʡ ɻɻ, 
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ʪ.ʝ. ʷʚʣʷʶʪʩʷ çʛʨʷʟʥʳʤʠè, ʚ ʩʠʣʫ ʯʝʛʦ ʦʙʨʘʪʥʘʷ ʬʫʥʢʮʠʷ r=r(Urise) 

ʦʜʥʦʟʥʘʯʥʘ [McGinnis, 2006], ʧʦ ʩʢʦʨʦʩʪʷʤ ʚʩʧʣʳʪʠʷ ʧʫʟʳʨʴʢʦʚ ʤʦʞʥʦ 

ʦʮʝʥʠʪʴ ʠʭ ʨʘʜʠʫʩʳ. ɼʣʷ ʧʝʨʚʦʛʦ ʩʣʫʯʘʷ ʧʦʣʫʯʠʤ 1,1 ʠ 0,85 ʤʤ, ʜʣʷ ʚʪʦʨʦʛʦ 

ï 1,6 ʠ 1,2 ʤʤ. ɼʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʵʭʦʛʨʘʤʤ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʧʦʜʲʝʤʘ 

ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ ʚʳʙʨʦʩʘ ʫʙʳʚʘʝʪ ʧʨʠ ʝʛʦ ʚʩʧʣʳʪʠʠ. 

 
ʈʠʩ. 4. ʀʟʚʝʨʞʝʥʠʝ ʇɺɻ ʚ ʨʘʡʦʥʝ  

ʛʨʷʟʝʚʦʛʦ ʚʫʣʢʘʥʘ çʄʘʣʝʥʴʢʠʡè 18.07.2012 ʛ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʚ ʥʘʯʘʣʝ ʧʦʜʲʝʤʘ ʙʦʣʴʰʝ 

ʧʨʠʚʝʜʝʥʥʦʡ ʚʳʰʝ ʩʨʝʜʥʝʡ ʩʢʦʨʦʩʪʠ ʠ ʜʦʩʪʠʛʘʝʪ 22 ʩʤ/ʩ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʨʘʜʠʫʩʫ ʧʫʟʳʨʴʢʦʚ 5 ʤʤ. ɺ ʢʦʥʮʝ ʧʦʜʲʝʤʘ ʩʢʦʨʦʩʪʴ ʩʥʠʞʘʝʪʩʷ ʜʦ 14 ʩʤ/ʩ 

(ʨʘʜʠʫʩ ʧʫʟʳʨʴʢʦʚ 0,8 ʤʤ). ʀʟ ʜʘʥʥʳʭ ʩʣʝʜʫʝʪ, ʯʪʦ ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ 

ʧʫʟʳʨʴʢʦʚ ʧʨʠ ʚʩʧʣʳʪʠʠ ʫʤʝʥʴʰʘʝʪʩʷ ʟʘ ʩʯʝʪ ʧʦʩʪʫʧʣʝʥʠʷ ʤʝʪʘʥʘ ʠʟ 

ʧʫʟʳʨʴʢʘ ʚ ʚʦʜʫ, ʢʦʪʦʨʘʷ ʣʠʰʴ ʯʘʩʪʠʯʥʦ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʧʨʠʪʦʢʦʤ ʘʟʦʪʘ ʠ 

ʢʠʩʣʦʨʦʜʘ. ʕʪʦʪ ʵʬʬʝʢʪ ʧʨʝʜʩʢʘʟʳʚʘʶʪ ʨʘʟʣʠʯʥʳʝ ʤʦʜʠʬʠʢʘʮʠʠ ʤʦʜʝʣʝʡ 

ʜʠʥʘʤʠʢʠ ʦʜʠʥʦʯʥʦʛʦ ʧʫʟʳʨʴʢʘ [Goncharov, Klementôeva, 1995; McGinnis, 

2006], ʘ ʪʘʢʞʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ [Greinert, 2004]. 

ʊʨʝʪʠʡ ʩʣʫʯʘʡ ʠʟʚʝʨʞʝʥʠʷ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ 19.07.2012 ʛ. ʚ ʨʘʡʦʥʝ ʇɻɺ 

çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛè. ɿʘ 1 ʯʘʩ 19 ʤʠʥʫʪ ʬʘʢʝʣ ʜʦʩʪʠʛ ʚʳʩʦʪʳ 905 ʤ (ʨʠʩ. 5). 

ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʚʩʧʣʳʪʠʷ ʧʝʨʚʦʡ ʧʦʨʮʠʠ ʧʫʟʳʨʴʢʦʚ ʩʦʩʪʘʚʠʣʘ 18,8 ʩʤ/ʩ. 

(ʤʠʥʠʤʘʣʴʥʘʷ ʠ ʤʘʢʩʠʤʘʣʴʥʘʷ ʩʢʦʨʦʩʪʴ 18,2 ʠ 19 ʩʤ/ʩ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ). ɿʘ 

ʧʝʨʚʦʡ ʧʦʨʮʠʝʡ ʛʘʟʘ ʥʘʯʘʣʠ ʠʟʚʝʨʛʘʪʴʩʷ ʩʣʝʜʫʶʱʠʝ ʧʦʨʮʠʠ ʩ ʠʥʪʝʨʚʘʣʘʤʠ ʦʪ 

7 ʜʦ 11 ʤʠʥ. ʇʦʪʦʢ ʚ ʧʝʨʚʦʡ ʧʦʨʮʠʠ ʛʘʟʘ ʩʦʩʪʘʚʣʷʝʪ 1*10
-4
 ʤ

3
/ʩ, ʯʪʦ ʧʦʯʪʠ ʥʘ 

ʧʦʨʷʜʦʢ ʙʦʣʴʰʝ, ʯʝʤ ʧʦʪʦʢ ʛʘʟʘ ʚ ʩʪʘʮʠʦʥʘʨʥʦʤ ʨʝʞʠʤʝ. ʄʘʩʩʦʚʳʡ ʧʦʪʦʢ 
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ʤʝʪʘʥʘ ʩʦʩʪʘʚʠʣ ʦʢʦʣʦ 500 ʪ/ʛ. (1 ʤʦʣʴ/ʩ), ʦʙʲʝʤ ʧʝʨʚʦʛʦ ʚʳʙʨʦʩʘ 0,016 ʤ
3
, 

ʤʘʩʩʘ ʤʝʪʘʥʘ ʚ ʥʝʤ ï 1,6 ʢʛ. 

ʇʨʠ ʧʦʜʲʝʤʝ, ʦʙʣʘʢʦ ʧʫʟʳʨʴʢʦʚ çʨʘʩʧʣʳʚʘʝʪʩʷè ʧʦ ʚʳʩʦʪʝ. ʂʘʢ ʠ ʜʣʷ 

ʚʳʙʨʦʩʘ ʚ ʨʘʡʦʥʝ ʇɻɺ çʄʘʣʝʥʴʢʠʡè, ʵʪʦ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʦ ʨʘʟʣʠʯʠʝʤ 

ʩʢʦʨʦʩʪʝʡ ʚʩʧʣʳʪʠʷ ʧʫʟʳʨʴʢʦʚ, ʢʦʪʦʨʳʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʦʙʨʘʟʦʚʘʣʠ ʵʪʦ 

ʦʙʣʘʢʦ, ʘ ʟʥʘʯʠʪ ʠ ʨʘʟʥʠʮʝʡ ʚ ʠʭ ʨʘʟʤʝʨʘʭ. ʕʭʦʣʦʪ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ ʨʘʟʨʝʰʠʪʴ 

ʦʪʜʝʣʴʥʳʝ ʧʫʟʳʨʴʢʠ, ʥʦ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʩʢʦʨʦʩʪʴ ʧʦʜʲʝʤʘ ʚʝʨʭʥʝʡ ʠ 

ʥʠʞʥʝʡ ʛʨʘʥʠʮ ʦʙʣʘʢʘ, ʘ ʪʘʢʞʝ ʤʘʢʩʠʤʫʤ (ʧʠʢ) ʨʘʩʩʝʷʥʠʷ. ɺʝʨʭʥʷʷ ʠ ʥʠʞʥʷʷ 

ʛʨʘʥʠʮʘ ʦʧʨʝʜʝʣʷʣʠʩʴ ʧʦ ʫʨʦʚʥʶ -10 ʜɹ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʠʢʘ ʨʘʩʩʝʷʥʠʷ. ɺ 

ʩʨʝʜʥʝʤ, ʚʩʝ ʩʢʦʨʦʩʪʠ ʧʦʜʲʝʤʘ ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʛʨʘʥʠʮʳ ʫʙʳʚʘʶʪ ʩ 

ʫʤʝʥʴʰʝʥʠʝʤ ʛʣʫʙʠʥʳ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ ʧʫʟʳʨʴʢʦʚ 

ʫʤʝʥʴʰʘʝʪʩʷ. 

 
ʈʠʩ. 5. ʀʟʚʝʨʞʝʥʠʝ ʇɺɻ ʚ ʨʘʡʦʥʝ  

ʛʨʷʟʝʚʦʛʦ ʚʫʣʢʘʥʘ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛè 19.07.2012 ʛ. 

ʉʨʝʜʥʷʷ ʩʢʦʨʦʩʪʴ ʚʩʧʣʳʚʘʥʠʷ ʧʠʢʘ ʫʙʳʚʘʝʪ ʦʪ 0,22 ʤ/ʩ ʜʦ 0,15 ʤ/ʩ, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʤʝʥʴʰʝʥʠʶ ʩʨʝʜʥʝʛʦ ʨʘʜʠʫʩʘ ʧʫʟʳʨʴʢʘ ʦʪ 5 ʤʤ ʜʦ 1 ʤʤ. ɺ 

ʵʪʠʭ ʞʝ ʧʨʝʜʝʣʘʭ ʣʝʞʘʪ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩʢʦʨʦʩʪʝʡ ʧʦʜʲʝʤʘ 

ʚʝʨʭʥʝʡ ʠ ʥʠʞʥʝʡ ʛʨʘʥʠʮ ʚʳʙʨʦʩʘ, ʢʦʪʦʨʳʝ ʜʦʩʪʠʛʘʶʪʩʷ ʥʘ ʥʘʯʘʣʴʥʦʤ 

ʫʯʘʩʪʢʝ ʚʩʧʣʳʪʠʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟʥʘʯʘʣʴʥʦ ʥʘʙʣʶʜʘʝʤʳʡ ʘʢʫʩʪʠʯʝʩʢʠ 

ʚʳʙʨʦʩ ʦʙʨʘʟʦʚʘʥ ʧʫʟʳʨʴʢʘʤʠ ʩ ʨʘʜʠʫʩʘʤʠ ʦʪ 1 ʜʦ 5 ʤʤ. 

ʀʥʬʦʨʤʘʮʠʷ ʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʧʦʣʦʞʝʥʠʠ ʇɺɻ ʩ ʠʭ ʧʨʠʚʷʟʢʦʡ ʢ 

ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʫʢʪʫʨʘʤ ʥʘ ʜʥʝ ʦʟʝʨʘ ɹʘʡʢʘʣ ʧʦʩʣʫʞʠʣʘ ʦʩʥʦʚʦʡ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʢʘʨʪʳ ʇɺɻ ʦʟʝʨʘ ɹʘʡʢʘʣ (ʨʠʩ. 6). 
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ʈʠʩ. 6. ʂʘʨʪʘ ʧʫʟʳʨʴʢʦʚʳʭ ʚʳʭʦʜʦʚ ʛʘʟʘ ʦʟʝʨʘ ɹʘʡʢʘʣ 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʢʦʪʣʦʚʠʥʳ ʦʟʝʨʘ ʦʙʩʣʝʜʦʚʘʥʳ ʥʘ ʥʘʣʠʯʠʝ ʇɺɻ 

ʥʝʨʘʚʥʦʤʝʨʥʦ, 42, 28 ʠ 19% ʜʣʷ ʶʞʥʦʡ, ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʩʝʚʝʨʥʦʡ ʢʦʪʣʦʚʠʥ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʥʦʚʳʭ ʇɺɻ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʠ ʛʣʫʙʦʢʦʚʦʜʥʳʭ. ɺʳʭʦʜʳ ʛʘʟʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʚʦ ʚʩʝʭ ʙʝʟ 

ʠʩʢʣʶʯʝʥʠʷ ʢʦʪʣʦʚʠʥʘʭ ʦʟʝʨʘ. ɻʣʫʙʦʢʦʚʦʜʥʳʝ ʇɺɻ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ 10 ʚ 

ʶʞʥʦʡ ʠ ʮʝʥʪʨʘʣʴʥʦʡ ʢʦʪʣʦʚʠʥʘʭ, ʠ ʦʜʠʥ ʚ ʩʝʚʝʨʥʦʡ. ʂ ʧʦʜʚʦʜʥʦʤʫ 

ʛʨʷʟʝʚʦʤʫ ʚʫʣʢʘʥʫ ʧʨʠʫʨʦʯʝʥ ʛʣʫʙʦʢʦʚʦʜʥʳʡ ʇɺɻ çʄʘʣʝʥʴʢʠʡè, ʢ 

ʛʝʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʫʢʪʫʨʘʤ - çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛè ʠ çɺʦʨʦʪʘè. ɹʦʣʴʰʠʥʩʪʚʦ 

ʤʝʣʢʦʚʦʜʥʳʭ ʚʳʭʦʜʦʚ ʛʘʟʘ (90%), ʨʘʩʧʦʣʦʞʝʥʦ ʧʦ ʛʨʘʥʠʮʘʤ ʘʚʘʥʜʝʣʴʪʳ ʨ. 

ʉʝʣʝʥʛʘ. ʉ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʩʪʦʨʦʥʳ ʵʪʦ ʨʘʡʦʥ ʇʦʩʦʣʴʩʢʦʡ ɹʘʥʢʠ, ʘ ʩ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʡ - ʨʘʡʦʥ ʂʫʢʫʡʩʢʦʡ ʛʨʠʚʳ. ʆʩʪʘʣʴʥʳʝ ʤʝʣʢʦʚʦʜʥʳʝ ʚʳʭʦʜʳ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚʜʦʣʴ ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ, ʘ ʪʘʢʞʝ ʚ ʩʝʚʝʨʥʦʡ ʦʢʦʥʝʯʥʦʩʪʠ 

ʦʟʝʨʘ ɹʘʡʢʘʣ. ɺʩʝ ʇɺɻ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʛʣʫʙʠʥʘʤ ʦʟʝʨʘ. ʉʘʤʳʡ 

ʛʣʫʙʦʢʠʡ ʚʳʭʦʜ ʛʘʟʘ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛè ʥʘʭʦʜʠʪʩʷ ʥʘ ʛʣʫʙʠʥʝ 1400 ʤ, ʩʘʤʳʡ 

ʤʝʣʢʦʚʦʜʥʳʡ ʇɺɻ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ ʛʣʫʙʠʥʝ ʯʫʪʴ ʙʦʣʝʝ ʤʝʪʨʘ (ʧʦʩ. ɹʦʣʴʰʠʝ 

ʂʦʪʳ). 


