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I . ɺɸɾʅɽʁʐʀɽ ɼʆʉʊʀɾɽʅʀʗ  
 

1. ɺʧʝʨʚʳʝ ʦʧʨʝʜʝʣʝʥʳ ʨʝʛʠʦʥʘʣʴʥʳʝ ʠ ʛʣʦʙʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʚʥʫʪʨʠʚʝʢʦʚʳʭ ʠʟʤʝʥʝʥʠʡ ʫʨʦʚʥʝʡ ʠ ʵʣʝʤʝʥʪʦʚ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʢʨʫʧʥʝʡʰʠʭ 

ʦʟʝʨ ʈʦʩʩʠʠ, ʪʘʢʠʭ ʢʘʢ ɹʘʡʢʘʣ, ʃʘʜʦʞʩʢʦʝ, ʆʥʝʞʩʢʦʝ ʠ ʙʝʩʩʪʦʯʥʦʝ ʂʘʩʧʠʡʩʢʦʝ 

ʤʦʨʝïʦʟʝʨʦ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʪʝʧʣʝʥʠʝ ʢʣʠʤʘʪʘ ʚ ʧʦʩʣʝʜʥʠʝ 30 ʣʝʪ ʦʪʤʝʯʘʣʦʩʴ ʥʘ 

ʚʦʜʦʩʙʦʨʘʭ ʚʩʝʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʟʝʨ.  ʈʝʘʢʮʠʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ 

ʢʦʥʢʨʝʪʥʦʛʦ ʦʟʝʨʘ  ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʣʘʩʴ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ, ʚʣʠʷʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ, ʧʣʦʱʘʜʠ ʠ ʭʘʨʘʢʪʝʨʘ 

ʚʦʜʦʩʙʦʨʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʧʦʩʣʝʜʥʶʶ ʜʝʢʘʜʫ  ʥʘʙʣʶʜʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʦʝ 

ʟʘʤʝʜʣʝʥʠʝ ʧʦʪʝʧʣʝʥʠʷ (çwarming hiatusè), ʯʪʦ ʪʘʢʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ ʨʘʥʝʝ 

(IPCC, 2013). ɺ ʵʪʦʪ ʧʝʨʠʦʜ ʥʘʙʣʶʜʘʣʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʚʦʜʳ ʚʦ 

ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʦʟʝʨʘʭ, ʯʪʦ ʤʦʛʣʦ ʙʳʪʴ ʧʨʠʯʠʥʦʡ ʩʝʨʴʝʟʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʧʨʦʙʣʝʤ ʜʣʷ ʨʝʛʠʦʥʦʚ.  

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʈʅʌ ˉ 14-17-00740  ʀɺʇʉ ʂʘʨʅʎ 

ʈɸʅ, ʀɺʇ ʈɸʅ ʠ ʀɺʄ ʈɸʅ. 

 

(ʃʘʙʦʨʘʪʦʨʠʷ  ʛʝʦʛʨʘʬʠʠ ʠ ʛʠʜʨʦʣʦʛʠʠ ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ, ʨʫʢʦʚʦʜʠʪʝʣʴ 

ʧʨʦʝʢʪʘ  - ʯʣ.-ʢʦʨʨ. ʈɸʅ ʅ.ʅ. ʌʠʣʘʪʦʚ) 

 

 

 

ʈʠʩ.1 ɺʥʫʪʨʠʚʝʢʦʚʘʷ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʫʨʦʚʥʷ ʚʦʜʳ ʚ 

ʢʨʫʧʥʝʡʰʠʭ ʦʟʝʨʘʭ ʈʦʩʩʠʠ: ʘ) 

ʃʘʜʦʞʩʢʦʤ (1) ʠ ʆʥʝʞʩʢʦʤ 

ʦʟʝʨʘʭ (2), ʙ) ɹʘʡʢʘʣ, ʚ) 

ʂʘʩʧʠʡʩʢʦʤ ʤʦʨʝ-ʦʟʝʨʝ. 

 

 

 

 

 

 

 

 



 

2. ʆʙʦʩʥʦʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʫʨʦʚʥʝʡ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ 

ʦʟʝʨ ʠ ʙʘʣʘʥʩʘ ʚʣʘʛʠ ʥʘ  ʚʦʜʦʩʙʦʨʘʭ ʢʨʫʧʥʝʡʰʠʭ ʦʟʝʨ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ 

ʈʦʩʩʠʠ, ʚʢʣʶʯʘʷ ʂʘʩʧʠʡʩʢʦʝ ʤʦʨʝ, ʃʘʜʦʞʩʢʦʝ, ʆʥʝʞʩʢʦʝ, ʩ ʫʯʝʪʦʤ ʦʮʝʥʢʠ 

ʚʣʠʷʥʠʷ ɸʪʣʘʥʪʠʯʝʩʢʦʛʦ ʦʢʝʘʥʘ ʧʦ ʧʝʨʝʥʦʩʫ ʪʝʧʣʘ ʠ ʚʣʘʛʠ ʩ ʧʦʤʦʱʴʶ ʤʦʜʝʣʠ 

ʆʎɸʆ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ ʀɺʄ ʈɸʅ (ɺʦʣʦʜʠʥ, ɼʠʘʥʩʢʠʡ ʠ ʜʨ. 2013). 

ʈʘʩʩʤʦʪʨʝʥʳ ʪʝʥʜʝʥʮʠʠ ʭʦʜʘ ʫʨʦʚʥʷ ʂʘʩʧʠʷ, ʃʘʜʦʞʩʢʦʛʦ ʠ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨ ʩ 

ʠʥʜʝʢʩʘʤʠ NAO, ɽɸ, SCA ʠ ʥʘʙʣʶʜʘʚʰʠʭʩʷ ɸʄʆ. ɻ.ʅ. ʇʘʥʠʥʳʤ  (2014, 2015) 

ʧʨʝʜʣʦʞʝʥ ʦʨʠʛʠʥʘʣʴʥʳʡ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʩʮʝʥʘʨʠʡ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ, ʙʘʟʠʨʫʶʱʠʡʩʷ ʥʘ ʢʦʤʧʦʟʠʮʠʠ ñʧʘʨʥʠʢʦʚʦʛʦñ ʠ ñʮʠʢʣʠʯʝʩʢʠʭò 

ʵʬʬʝʢʪʦʚ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ  ʩʥʠʞʝʥʠʝ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ɸʪʣʘʥʪʠʯʝʩʢʦʡ 

ʪʝʨʤʦʭʘʣʠʥʥʦʡ ʮʠʨʢʫʣʷʮʠʠ (ɸʊʍʎ), ʦʪʤʝʯʝʥʥʦʝ  ʚ ʥʘʯʘʣʝ XXI ʚʝʢʝ, 

ʧʨʦʜʦʣʞʘʝʪʩʷ. ɼʘʥʥʦʝ ʷʚʣʝʥʠʝ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʚʦʟʤʦʞʥʦʤʫ 

ʧʦʭʦʣʦʜʘʥʠʶ ʚ ʚʳʩʦʢʠʭ ʰʠʨʦʪʘʭ ʉʝʚʝʨʥʦʛʦ ʧʦʣʫʰʘʨʠʷ ʚ ʙʣʠʞʘʡʰʠʝ 15-20 

ʣʝʪ. ʅʘʯʠʥʘʷ ʧʨʠʤʝʨʥʦ ʩ 2035 ʛ. ʚʧʣʦʪʴ ʜʦ 2070 ʛ., ʦʞʠʜʘʝʪʩʷ  ʧʦʪʝʧʣʝʥʠʝ, 

ʢʦʪʦʨʦʝ ʦʪʨʘʟʠʪʩʷ ʥʘ ʚʦʜʥʦʤ ʙʘʣʘʥʩʝ ʠ ʫʨʦʚʥʝ ʦʟʝʨ (ʨʠʩ.2). 

 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʈʅʌ ˉ 14-17-00740  ʀɺʇʉ ʂʘʨʅʎ 

ʈɸʅ, ʀɺʇ ʈɸʅ ʠ ʀɺʄ ʈɸʅ. 

(ʃʘʙʦʨʘʪʦʨʠʷ  ʛʝʦʛʨʘʬʠʠ ʠ ʛʠʜʨʦʣʦʛʠʠ ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ, ʨʫʢʦʚʦʜʠʪʝʣʴ 

ʧʨʦʝʢʪʘ  - ʯʣ.-ʢʦʨʨ. ʈɸʅ ʅ.ʅ. ʌʠʣʘʪʦʚ) 

 

 

 

ʈʠʩ. 2. ʀʟʤʝʥʝʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ (
ʦ
ʉ) ʚ ʍʍ ʩʪʦʣʝʪʠʠ (ʯʝʨʥʘʷ 

ʣʠʥʠʷ) ʠ ʧʨʦʛʥʦʟ ʝʝ ʪʝʥʜʝʥʮʠʡ ʚ 

ʍʍI ʚ. ʚ ʙʘʩʩʝʡʥʝ ʃʘʜʦʞʩʢʦʛʦ ʠ 

ʆʥʝʞʩʢʦʛʦ ʦʟʝʨ (ʯʝʨʥʘʷ ʠ ʢʨʘʩʥʘʷ 

ʣʠʥʠʠ) ʠ ʪʝʥʜʝʥʮʠʷ ʠʟʤʝʥʝʥʠʡ ʇʊɺ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ ʩʮʝʥʘʨʠʝʤ 

(ʩʠʥʷʷ ʣʠʥʠʷ). 
 

 

 

 

 

 



 

3. ɺʧʝʨʚʳʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʝʥʘ ʚʳʩʦʢʘʷ  ʩʪʝʧʝʥʴ ʛʝʪʝʨʦʪʨʦʬʠʠ 

ʵʢʦʩʠʩʪʝʤʳ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ ʟʘ ʩʯʝʪ ʙʦʣʴʰʦʛʦ ʚʥʝʰʥʝʛʦ ʧʦʩʪʫʧʣʝʥʠʷ   

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʩ ʚʦʜʦʩʙʦʨʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚʦ ʚʥʫʪʨʠʚʦʜʦʝʤʳʭ 

ʧʨʦʮʝʩʩʘʭ ʘʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʘʣʣʦʭʪʦʥʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ 

ʧʣʘʥʢʪʦʥʥʦʡ ʪʨʦʬʠʯʝʩʢʦʡ ʩʝʪʠ ʚʦʜʦʝʤʘ  ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ  ʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʧʨʝʚʳʰʝʥʠʷ  ʦʙʨʘʟʦʚʘʥʠʷ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʥʘʜ ʝʛʦ ʧʦʪʨʝʙʣʝʥʠʝʤ ʚ ʧʨʦʮʝʩʩʝ 

ʬʦʪʦʩʠʥʪʝʟʘ.  

(ʃʘʙʦʨʘʪʦʨʠʷ ʛʠʜʨʦʙʠʦʣʦʛʠʠ ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʜ.ʙ.ʥ. 

ʂʘʣʠʥʢʠʥʘ ʅ .ʄ.) 

ʈʠʩ. 3. ʉʠʥʪʝʟ ʠ 

ʤʠʥʝʨʘʣʠʟʘʮʠʷ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 

(ʪʩr. ʪʦʥʥ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʫʛʣʝʨʦʜʘ ʟʘ 

ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʚ 

ʨʘʩʯʝʪʝ ʥʘ ʚʩʝ ʦʟʝʨʦ) ʩ 

ʧʦʪʨʝʙʣʝʥʠʝʤ ʠ 

ʦʙʨʘʟʦʚʘʥʠʝʤ ʉʆ2 ʙʠʦʪʦʡ 

ʚʦ ʚʥʫʪʨʠʚʦʜʦʝʤʥʳʭ 

ʧʨʦʮʝʩʩʘʭ. 

 

 

4. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʩʚʷʟʠ ʩ ʢʦʨʝʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʙʝʥʪʦʩʥʳʭ 

ʩʦʦʙʱʝʩʪʚ ʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥʳ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ, ʜʦʣʷ ʢʦʪʦʨʦʡ ʦʪ ʦʙʱʝʡ 

ʧʣʦʱʘʜʠ ʚʦʜʦʝʤʘ ʩʦʩʪʘʚʣʷʝʪ 9.5%, ʩʚʷʟʘʥʥʳʤʠ ʩ ʠʥʚʘʟʠʝʡ ʙʘʡʢʘʣʴʩʢʦʡ 

ʘʤʬʠʧʦʜʳ Gmelinoides fasciatus Stebbing ʚ ʪʝʯʝʥʠʝ ʧʦʩʣʝʜʥʠʭ 15 ʣʝʪ, ʦʥʘ ʩʪʘʣʘ  

ʟʥʘʯʠʤʳʤ ʬʘʢʪʦʨʦʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʙʝʥʪʦʩʦʷʜʥʳʭ ʨʳʙ. 

(ʃʘʙʦʨʘʪʦʨʠʷ ʛʠʜʨʦʙʠʦʣʦʛʠʠ ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʜ.ʙ.ʥ. 

ʂʘʣʠʥʢʠʥʘ ʅ.ʄ.) 

 

 

 

 

 

 

 

ʈʠʩ. 4.  ʋʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʘʤʬʠʧʦʜ ʚ ʦʙʱʝʡ ʙʠʦʤʘʩʩʝ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ 

ʢʘʤʝʥʠʩʪʦʡ ʣʠʪʦʨʘʣʠ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ; ɸ - 1979 ʛ. 

(ɸʣʠʤʦʚ ʠ ʜʨ., 1982); ɹ - 2013 ʛ. 
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ʪr ʩ.

ʪʦʥʥ

ʉʦʨʛ

685

ʪʳʩ.

ʪʦʥʥ

ʉʦʨʛ

ʬʦʪʦʩʠʥʪʝʟ

ʤʠʥʝʨʘʣʠʟʘʮʠʷ

ʉʆ2ʉʆ2

ɹʀʆʊɸ



5. ʈʘʟʨʘʙʦʪʘʥʘ ʥʦʚʘʷ ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʜʦʧʫʩʪʠʤʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʥʘʛʨʫʟʢʠ ʥʘ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʩ ʫʯʝʪʦʤ ʠʭ ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʚ 

ʧʨʠʨʦʜʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʈʘʩʯʝʪ ʧʦʩʣʝʜʥʝʡ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʢʠʥʝʪʠʯʝʩʢʠʤ 

ʧʘʨʘʤʝʪʨʘʤ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚʝʱʝʩʪʚ ʠ ʠʭ ʬʦʥʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʚʦʜʥʦʤ 

ʦʙʲʝʢʪʝ. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʆʥʝʞʩʢʦʤʫ ʦʟʝʨʫ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʦʥʦ ʠʩʯʝʨʧʘʣʦ ʩʚʦʡ 

ʩʘʤʦʦʯʠʩʪʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʈʦʙ ɦʠ ʠʤʝʝʪ ʝʱʝ ʧʦʪʝʥʮʠʘʣ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʩʦʝʜʠʥʝʥʠʷʤ ʘʟʦʪʘ ʠ ʦʨʛʘʥʠʯʝʩʢʦʤʫ ʚʝʱʝʩʪʚʫ  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʥʘʛʨʫʟʦʢ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʭʠʤʠʯʝʩʢʠʤ 

ʩʦʩʪʘʚʦʤ ʚʦʜʳ ʦʟʝʨʘ: ʩʦʜʝʨʞʘʥʠʝ ʈʦʙ ɦʫʚʝʣʠʯʠʣʦʩʴ ʚ 1,7 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʨʠʨʦʜʥʳʤ ʠ ʜʦʩʪʠʛʣʦ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ ʦʣʠʛʦʪʨʦʬʥʳʭ ʚʦʜʦʝʤʦʚ (10 ʤʢʛ/ʣ), ʘ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʦʨʤ ʘʟʦʪʘ ʠ ʩʦʜʝʨʞʘʥʠʝ ʆɺ ʦʩʪʘʶʪʩʷ ʥʝʠʟʤʝʥʥʳʤʠ ʚ ʪʝʯʝʥʠʝ 

ʤʥʦʛʠʭ ʣʝʪ ʥʘʙʣʶʜʝʥʠʡ. 

 

(ʃʘʙʦʨʘʪʦʨʠʷ ʛʠʜʨʦʭʠʤʠʠ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʠ ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ, 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʜ.ʭ.ʥ. ʃʦʟʦʚʠʢ ʇ.ɸ.) 

 

 

 

 

 

 

 

 

 

ʈʠʩ. 5. ɺʠʜʳ ʥʘʛʨʫʟʦʢ ʥʘ ʆʥʝʞʩʢʦʝ ʦʟʝʨʦ: ʥʘʙʣʶʜʘʝʤʘʷ (Lʥʘʙʣ), 

ʜʦʧʫʩʪʠʤʘʷ (Lʜʦʧ) ʠ ʘʥʪʨʦʧʦʛʝʥʥʘʷ (Lʘʥʪʨ) ʙʠʦʛʝʥʥʘʷ ʠ ʦʨʛʘʥʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʠ ʠ 

ʧʨʠʨʦʜʥʘʷ ʘʩʩʠʤʠʣʷʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʦʟʝʨʘ (Asʧʨʠʨ)  

 

6. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʜʝʨʞʘʥʠʝ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʠ ʚʫʣʢʘʥʠʯʝʩʢʠʭ ʩʪʝʢʦʣ ʚ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʳʭ ʦʪʣʦʞʝʥʠʷʭ 

ʦʜʥʦʛʦ ʠʟ ʦʟʸʨ ʉɿ ʈʦʩʩʠʠ (ʦʟ. ʄʝʜʚʝʜʝʚʩʢʦʝ) ʫʢʘʟʳʚʘʶʪ ʥʘ ʧʨʠʩʫʪʩʪʚʠʝ ʚ ʥʠʭ 

ʤʘʪʝʨʠʘʣʘ, ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʝʪʝʦʨʠʪʥʦʛʦ ʫʜʘʨʘ ʦʢʦʣʦ 12900 

ʢʘʣʝʥʜʘʨʥʳʭ ʣʝʪ ʥʘʟʘʜ ʚ ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ ʥʘʜ ʃʘʚʨʝʥʪʠʡʩʢʠʤ ʣʝʜʥʠʢʦʚʳʤ 

ʱʠʪʦʤ, ʠ ʧʦʩʣʝʜʦʚʘʚʰʝʡ ʟʘ ʥʠʤ ʘʢʪʠʚʘʮʠʠ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʀʩʣʘʥʜʠʠ ʠ ɽʚʨʦʧʝ. ʀʩʩʣʝʜʫʝʤʦʝ ʦʟʝʨʦ ʤʘʨʢʠʨʫʝʪ, ʚʝʨʦʷʪʥʦ, ʥʘʠʙʦʣʝʝ 

ʫʜʘʣʝʥʥʫʶ ʚʦʩʪʦʯʥʫʶ ʛʨʘʥʠʮʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʝʨʝʥʦʩʠʤʦʛʦ ʚʦʟʜʫʰʥʳʤ 

ʧʫʪʝʤ ʤʘʪʝʨʠʘʣʘ, ʦʙʨʘʟʦʚʘʚʰʝʛʦʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ 

ʤʝʪʝʦʨʠʪʥʦʛʦ ʫʜʘʨʘ ʠ ʚʫʣʢʘʥʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ. 

(ʃʘʙʦʨʘʪʦʨʠʷ ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʠ ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ, ʨʫʢʦʚʦʜʠʪʝʣʴ ʜ.ʛ.ʥ. 

ʉʫʙʝʪʪʦ ɼ.ɸ.) 

 



II ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʟʘʢʦʥʯʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 
 

76. ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʠ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʩʫʰʠ ï ʨʝʩʫʨʩʳ ʠ ʢʘʯʝʩʪʚʦ, ʧʨʦʮʝʩʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ, 

ʜʠʥʘʤʠʢʘ ʠ ʤʝʭʘʥʠʟʤʳ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ; ʩʪʨʘʪʝʛʠʷ ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʷ 

ʠ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʩʪʨʘʥʳ. 

ʊʝʤʘ 75. ɹʠʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʩʦʩʪʦʷʥʠʷ ʵʢʦʩʠʩʪʝʤʳ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ ʠ 

ʝʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ  

ˉ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ 01201362240 

ʉʨʦʢ ʚʳʧʦʣʥʝʥʠʷ: 2013-2015 ʛʛ. 

ʅʘʫʯʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ: ʜ.ʙ.ʥ. ʅ.ʄ. ʂʘʣʠʥʢʠʥʘ, ʢ.ʭ.ʥ. ɸ.ɺ. ʈʳʞʘʢʦʚ 

 

ɼʣʷ ʵʢʦʩʠʩʪʝʤʳ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ ʚ ʮʝʣʦʤ ʚʧʝʨʚʳʝ ʨʘʩʩʯʠʪʘʥʳ ʙʠʦʤʘʩʩʘ ʠ  ʧʨʦʜʫʢʮʠʷ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ, ʙʘʢʪʝʨʠʦʧʣʘʥʢʪʦʥʘ, ʟʦʦʧʣʘʥʢʪʦʥʘ ʠ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ ʩ ʫʯʝʪʦʤ ʣʠʤʥʠʯʝʩʢʦʡ 

ʛʝʪʝʨʦʛʝʥʥʦʩʪʠ ʵʢʦʩʠʩʪʝʤʳ ʠ ʚʢʣʘʜʘ ʩʦʦʙʱʝʩʪʚ ʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥʳ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʦʣʷ 

ʞʠʚʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʦʙʱʝʤ ʩʦʜʝʨʞʘʥʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ  ʚ ʚʦʜʝ ʦʟʝʨʘ ʩʦʩʪʘʚʣʷʝʪ 4%. 

ʆʙʱʘʷ ʧʝʨʚʠʯʥʘʷ ʧʨʦʜʫʢʮʠʷ ʵʢʦʩʠʩʪʝʤʳ ʟʘ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʦʢʘʟʘʣʘʩʴ ʚ 3 ʨʘʟʘ 

ʤʝʥʴʰʝ ʜʝʩʪʨʫʢʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʚʦʜʝ. ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʦʮʝʥʢʠ ʧʦʪʦʢʦʚ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʚ ʧʣʘʥʢʪʦʥʥʦʡ ʩʝʪʠ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ ʩ ʫʯʝʪʦʤ ʦʢʠʩʣʝʥʠʷ 

ʙʘʢʪʝʨʠʷʤʠ ʘʣʣʦʭʪʦʥʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʠʩʪʝʤʫ 

ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ, ʦʪʨʘʞʘʶʱʠʭ ʛʝʪʝʨʦʪʨʦʬʥʳʡ ʪʠʧ ʤʝʪʘʙʦʣʠʟʤʘ ʵʢʦʩʠʩʪʝʤʳ 

ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ, ʪ.ʝ. ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʵʢʦʩʠʩʪʝʤʳ ʟʘ ʩʯʝʪ ʤʦʙʠʣʠʟʘʮʠʠ ʵʥʝʨʛʠʠ 

ʘʣʣʦʭʪʦʥʥʦʛʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. ʕʪʠ ʨʝʟʫʣʴʪʘʪʳ ʙʳʣʠ ʧʦʜʪʚʝʨʞʜʝʥʳ ʨʘʩʯʝʪʥʳʤʠ 

ʤʝʪʦʜʘʤʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʘʩʩ-ʙʘʣʘʥʩʦʚʦʡ ʤʦʜʝʣʠ ɺ.ɺ. ɹʫʣʴʦʥʘ (2004), ʢʦʪʦʨʘʷ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʝʨʠʶ ʨʝʛʨʝʩʩʠʦʥʥʳʭ ʫʨʘʚʥʝʥʠʡ ʜʣʷ ʨʘʩʯʝʪʘ ʧʦʪʦʢʦʚ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʚ 

ʪʨʦʬʠʯʝʩʢʠʭ ʩʝʪʷʭ.  

ʅʘ ʦʩʥʦʚʝ ʢʠʥʝʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʣʘʙʠʣʴʥʳʭ ʚʝʱʝʩʪʚ, ʫʩʪʘʥʦʚʣʝʥʘ 

ʘʩʩʠʤʠʣʷʮʠʦʥʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ ʠ ʦʪʜʝʣʴʥʳʭ ʝʛʦ ʟʘʣʠʚʦʚ, ʚʳʧʦʣʥʝʥʦ 

ʥʦʨʤʠʨʦʚʘʥʠʝ ʜʦʧʫʩʪʠʤʦʡ ʦʨʛʘʥʠʯʝʩʢʦʡ ʠ ʬʦʩʬʦʨʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʚʦʜʦʝʤ. ɼʦʢʘʟʘʥʦ, ʯʪʦ 

ʆʥʝʞʩʢʦʝ ʦʟʝʨʦ ʠʩʯʝʨʧʘʣʦ ʩʚʦʡ ʩʘʤʦʦʯʠʩʪʠʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ Pʦʙ ɦʠ ʠʤʝʝʪ 

ʝʱʝ ʧʦʪʝʥʮʠʘʣ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʩʦʝʜʠʥʝʥʠʷʤ ʘʟʦʪʘ ʠ ʦʨʛʘʥʠʯʝʩʢʦʤʫ ʚʝʱʝʩʪʚʫ. ʕʪʦʪ ʚʳʚʦʜ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʠ ʜʘʥʥʳʤʠ ʥʘʪʫʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʦʟʝʨʝ. ʊʘʢ ʩʦʜʝʨʞʘʥʠʝ ʈʦʙʱ ʜʦʩʪʠʛʣʦ 

ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ ʜʣʷ ʦʣʠʛʦʪʨʦʬʥʳʭ ʚʦʜʦʝʤʦʚ (10 ʤʢʛ/ʣ). ʌʘʢʪʠʯʝʩʢʠ ʦʥʦ ʫʚʝʣʠʯʠʣʦʩʴ ʚ 1,7 

ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʠʨʦʜʥʦʡ ʬʦʥʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ. ʉʦʜʝʨʞʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʘʟʦʪʘ, 

ʪʘʢʞʝ ʢʘʢ ʠ ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʷʚʣʷʶʪʩʷ ʩʪʘʙʠʣʴʥʳʤʠ ʟʘ ʜʣʠʪʝʣʴʥʳʡ 

ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʚ ʆʥʝʞʩʢʦʤ ʦʟʝʨʝ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʦ  

ʩʥʠʞʝʥʠʝ ʬʦʩʬʦʨʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʵʢʦʩʠʩʪʝʤʫ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ. 

ʈʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʟʤʝʥʝʥʠʷ ʬʦʩʬʦʨʥʦʡ ʥʘʛʨʫʟʢʠ ʦʪ ʜʚʫʭ 

ʛʣʘʚʥʳʭ ʪʦʯʝʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ (ʧʨʦʤʳʰʣʝʥʥʳʝ ʫʟʣʳ ʛ. ʂʦʥʜʦʧʦʛʠ ʠ ʇʝʪʨʦʟʘʚʦʜʩʢʘ) ʥʘ 

ʵʢʦʩʠʩʪʝʤʫ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ, ʧʨʦʚʝʜʝʥʥʳʝ ʩ ʙʦʢʩʦʚʳʤʠ ʤʦʜʝʣʷʤʠ ʩʠʩʪʝʤʳ ʦʟʝʨʦïʚʦʜʦʩʙʦʨ, 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʨʝʘʢʮʠʷ ʚʦʜʥʦʡ ʵʢʦʩʠʩʪʝʤʳ ʥʘ ʩʥʠʞʝʥʠʝ ʥʘʛʨʫʟʢʠ ʚ ʟʘʣʠʚʘʭ ʤʦʞʝʪ ʙʳʪʴ 

ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦʡ. ʇʨʠʤʝʥʝʥʠʝ ʤʦʜʝʣʠ ʧʦʟʚʦʣʠʣʦ ʨʘʟʨʘʙʦʪʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʫʣʫʯʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʯʠʩʪʢʠ ʚʦʜʳ ʩ ʮʝʣʴʶ ʫʤʝʥʴʰʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʂʦʥʜʦʧʦʞʩʢʦʡ 

ʛʫʙʳ. 

ʈʘʟʨʘʙʦʪʘʥ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʳʡ ʢʠʥʝʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʮʝʥʢʠ ʧʨʦʜʫʢʮʠʠ ʠ 

ʜʝʩʪʨʫʢʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʪʦʨʦʛʦ ʥʘ ʥʦʚʦʡ 

ʤʝʪʦʜʠʯʝʩʢʦʡ ʦʩʥʦʚʝ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʜʝʩʪʨʫʢʮʠʠ ʠ ʧʨʦʜʫʢʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ, ʇʝʪʨʦʟʘʚʦʜʩʢʦʡ ʠ ʂʦʥʜʦʧʦʞʩʢʦʡ ʛʫʙʘʭ ʠ ʚ 

ʫʩʪʴʝ ʨ. ʐʫʠ. ɺʧʝʨʚʳʝ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʜʝʨʞʘʥʠʷ  ʣʘʙʠʣʴʥʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʚʝʱʝʩʪʚ: ʫʛʣʝʚʦʜʦʚ, ʣʠʧʠʜʦʚ, ʙʝʣʢʦʚ ʠ ʤʦʯʝʚʠʥʳ ʚ ʦʪʜʝʣʴʥʳʭ ʨʘʡʦʥʘʭ ʘʢʚʘʪʦʨʠʠ ʆʥʝʞʩʢʦʛʦ 

ʦʟʝʨʘ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʧʦ ʫʨʦʚʥʶ ʪʨʦʬʥʦʩʪʠ, ʨʝʯʥʦʤʫ ʧʨʠʪʦʢʫ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ 

ʚʦʟʜʝʡʩʪʚʠʶ. ʕʪʠ ʩʦʝʜʠʥʝʥʠʷ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʥʦʚʳʤʠ ʠʥʜʠʢʘʪʦʨʘʤʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ. 

ɺ ʩʝʟʦʥʥʦʤ ʘʩʧʝʢʪʝ ʠʟʫʯʝʥ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʠ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤʳ 

ʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥʳ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ, ʜʦʣʷ ʢʦʪʦʨʦʡ ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʚʦʜʦʝʤʘ ʩʦʩʪʘʚʣʷʝʪ 



9.5%. ɺʧʝʨʚʳʝ ʜʘʥʘ ʦʮʝʥʢʘ ʚʢʣʘʜʘ ʚʦʜʥʳʭ ʩʦʦʙʱʝʩʪʚ ʣʠʪʦʨʘʣʠ ʚ ʦʙʱʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ 

ʦʟʝʨʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 40 ʣʝʪ ʪʨʦʬʠʯʝʩʢʠʡ ʩʪʘʪʫʩ ʧʣʘʥʢʪʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚ 

ʣʠʪʦʨʘʣʠ ʥʝ ʠʟʤʝʥʠʣʩʷ. ɺʢʣʘʜ ʪʨʦʬʠʯʝʩʢʠʭ ʟʚʝʥʴʝʚ ʧʣʘʥʢʪʦʥʘ ʣʠʪʦʨʘʣʠ ʚ ʧʨʦʜʫʢʮʠʶ 

ʧʣʘʥʢʪʦʥʥʳʭ ʩʦʦʙʱʝʩʪʚ ʚʩʝʛʦ ʦʟʝʨʘ ʥʝʚʝʣʠʢ ʠ ʩʦʩʪʘʚʣʷʝʪ 5-10%. ʂʦʨʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʧʨʝʪʝʨʧʝʚʘʶʪ ʙʝʥʪʦʩʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʣʠʪʦʨʘʣʠ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʠʥʚʘʟʠʝʡ ʙʘʡʢʘʣʴʩʢʦʡ 

ʘʤʬʠʧʦʜʳ Gmelinoides fasciatus Stebbing. ɺʢʣʘʜ ʙʝʥʪʦʩʥʳʭ ʩʦʦʙʱʝʩʪʚ ʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥʳ ʚ 

ʦʙʱʫʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʙʝʥʪʦʩʘ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ ʚʦʟʨʦʩ ʚ 2 ʨʘʟʘ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʩʦʩʪʘʚʣʷʝʪ 35%. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʘʡʢʘʣʴʩʢʘʷ ʘʤʬʠʧʦʜʘ ʚʥʦʩʠʪ ʟʥʘʯʠʤʳʡ ʚʢʣʘʜ ʚ 

ʫʚʝʣʠʯʝʥʠʝ ʨʳʙʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʟʝʨʘ (ʥʘ ʧʨʠʤʝʨʝ ʧʦʧʫʣʷʮʠʠ ʦʢʫʥʷ ʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥʳ). 

ʇʨʝʜʩʪʘʚʣʝʥʘ ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʦʠʩʭʦʞʜʝʥʠʠ ʠ ʨʘʟʚʠʪʠʠ 

ʦʟʝʨʥʦʡ ʢʦʪʣʦʚʠʥʳ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ ʩ ʫʯʝʪʦʤ ʥʦʚʝʡʰʠʭ ʜʘʥʥʳʭ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 2015 ʛ. ʚʳʧʦʣʥʝʥ ʦʪʙʦʨ ʜʣʠʥʥʳʭ ʢʝʨʥʦʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ ʠ ʨʘʟʨʘʙʦʪʘʥ ʤʘʢʝʪ ʢʘʨʪʳ ʩʪʨʘʪʠʛʨʘʬʠʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʅʘ ʦʩʥʦʚʝ 

ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʩʦʚʨʝʤʝʥʥʳʭ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʜʘʥʘ ʦʮʝʥʢʘ ʧʦʪʦʢʦʚ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ. ʆʢʘʟʘʣʦʩʴ, ʯʪʦ  ʚ ʆʥʝʞʩʢʦʤ ʦʟʝʨʝ ʦʢʦʣʦ 60% ʧʦʩʪʫʧʘʶʱʝʛʦ ʥʘ ʜʥʦ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 

ʚʝʱʝʩʪʚʘ ʟʘʭʦʨʘʥʠʚʘʝʪʩʷ ʚ ʦʩʘʜʢʝ,  40% ï ʨʘʟʣʘʛʘʝʪʩʷ ʚ ʧʨʦʮʝʩʩʝ ʜʠʘʛʝʥʝʟʘ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ 

ʩʣʦʝ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʧʨʠʯʝʤ ʙʦʣʝʝ 2/3 ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʘʵʨʦʙʥʫʶ ʜʝʩʪʨʫʢʮʠʶ, 1/3 ʥʘ 

ʘʥʘʵʨʦʙʥʳʝ ʧʨʦʮʝʩʩʳ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚʳʥʦʩ ʩ ʪʝʨʨʠʪʦʨʠʠ ʚʦʜʦʩʙʦʨʘ ʠ 

ʘʢʢʫʤʫʣʷʮʠʷ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ ʤʝʪʘʣʣʦʚ (Mn, Fe, Na, K, Mg, Al, Ca, Sc, 

V, Cr, Co, Ni, Cu, Sb, Pb) ʫʚʝʣʠʯʠʣʠʩʴ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʤʠʜʝʩʷʪʳʤʠ ʛʦʜʘʤʠ ʧʨʦʰʣʦʛʦ ʚʝʢʘ.  

ɸʥʘʣʠʟ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʟʘ ʧʝʨʠʦʜ 1930-2014 ʛʛ.  ʧʦʢʘʟʘʣ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 

25 ʣʝʪ ʥʦʨʤʘ ʩʨʝʜʥʝʡ ʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʧʦʚʳʩʠʣʘʩʴ ʥʘ 0.8-1.0
ʦ
ʉ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʝʨʠʦʜʦʤ 1961ï90 ʛʛ. ɸʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʚ ʨʘʡʦʥʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʮʝʣʦʤ ʥʘʙʣʶʜʘʝʪʩʷ ʨʦʩʪ ʛʦʜʦʚʳʭ ʩʫʤʤ ʚʳʧʘʚʰʠʭ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, 

ʩʨʝʜʥʠʝ ʤʥʦʛʦʣʝʪʥʠʝ ʟʥʘʯʝʥʠʷ ʟʘ 1991-2014 ʛʦʜʳ ʧʨʝʚʳʰʘʶʪ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʥʦʨʤʳ ʥʘ 12-60 

ʤʤ. ʆʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʦʩʘʜʢʦʚ ʢʘʢ ʪʝʧʣʦʛʦ, ʪʘʢ ʠ ʭʦʣʦʜʥʦʛʦ ʧʝʨʠʦʜʘ ʛʦʜʘ. ʇʨʠ ʵʪʦʤ 

ʯʠʩʣʦ ʜʥʝʡ ʩ ʦʩʘʜʢʘʤʠ ʦʩʪʘʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ, ʘ ʨʦʩʪ ʛʦʜʦʚʳʭ ʩʫʤʤ 

ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʫʚʝʣʠʯʝʥʠʝʤ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʚʳʧʘʜʝʥʠʷ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. 

ʈʘʩʩʤʦʪʨʝʥʘ ʨʦʣʴ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚʦʜʦʩʙʦʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

(ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ) ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʡ ʧʨʝʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʵʬʬʝʢʪ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʥʘ 

ʫʯʘʩʪʢʝ ʣʝʩʘ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʣʝ ʩʧʣʦʰʥʳʭ ʨʫʙʦʢ, ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʦʪʦʨʳʭ ʫʜʘʣʷʶʪʩʷ 

ʧʦʣʥʦʩʪʴʶ ʩʧʝʣʳʝ ʠ ʧʝʨʝʩʪʦʡʥʳʝ ʣʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʥʘ ʧʣʦʱʘʜʠ, ʥʝ ʧʨʝʚʳʰʘʶʱʝʡ 50 ʛʘ. 

ʇʦʩʣʝ ʨʫʙʦʢ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʩʪʦʢʘ. ɺ ʫʩʣʦʚʠʷʭ ʚʦʜʦʩʙʦʨʘ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ ʩʪʦʢ ʩ 

ʚʳʨʫʙʢʠ ʚ ʧʝʨʚʳʡ ʛʦʜ ʩʦʛʣʘʩʥʦ ʨʘʩʯʝʪʘʤ ʚ ʩʨʝʜʥʝʤ ʚʦʟʨʘʩʪʘʝʪ ʧʦʯʪʠ ʥʘ 300 ʤʤ. ɺ ʦʙʲʝʤʥʳʭ 

ʝʜʠʥʠʮʘʭ ʛʦʜʦʚʦʡ ʩʪʦʢ ʩʦ ʚʩʝʭ ʚʳʨʫʙʦʢ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 49.4 ʤʣʥ. ʤ
3
.  

ʉ ʮʝʣʴʶ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ, ʧʦʣʫʯʘʝʤʦʡ ʧʦ ʩʦʚʨʝʤʝʥʥʦʤʫ ʩʦʩʪʦʷʥʠʶ 

ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ, ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ɻʀʉ çʕʢʦʩʠʩʪʝʤʘ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘè, ʢʦʪʦʨʘʷ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʙʠʦʨʝʩʫʨʩʘʤʠ ʠ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʢʦʥʪʨʦʣʴ 

ʪʝʢʫʱʝʡ ʩʠʪʫʘʮʠʠ ʥʘ ʚʦʜʦʝʤʝ.  

 

I I I . ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ 
 

ʇʈʆɻʈɸʄʄɸ  ʇʈɽɿʀɼʀʋʄɸ ʈɸʅ 

(ʚʢʣʶʯʝʥʳ ʚ ɻʦʩʟʘʜʘʥʠʝ ʥʘ 2015 ʛʦʜ) 

 

ʇʨʦʛʨʘʤʤʘ  ʇʨʝʟʠʜʠʫʤʘ ʈɸʅ II.3ʇ "ʇʦʠʩʢʦʚʳʝ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʥʘʫʯʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʠʥʪʝʨʝʩʘʭ ʨʘʟʚʠʪʠʷ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ".   

ʊʝʤʘ ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ: çʆʮʝʥʢʘ ʚʣʠʷʥʠʷ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʘ ʠ  ʘʥʪʨʦʧʦʛʝʥʥʳʭ 

ʬʘʢʪʦʨʦʚ ʥʘ ʵʢʦʩʠʩʪʝʤʫ, ʙʠʦʨʝʩʫʨʩʳ     ʙʝʣʦʛʦ ʤʦʨʷ ʠ ʚʦʜʦʩʙʦʨʘè.  

ˉ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ:  115110610006 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʯʣ.-ʢʦʨʨ. ʈɸʅ   ʅ.ʅ. ʌʠʣʘʪʦʚ 

 

ʉʦʠʩʧʦʣʥʠʪʝʣʠ:  ʀʆ ʈɸʅ ʠ ʉʇʙ  ʀʆ ʈɸʅ, ʀʇʄʀ ʀ  ʀʕ ʂʘʨʅʎ ʈɸʅ.  



 

ɺʳʧʦʣʥʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʠʦʨʝʩʫʨʩʦʚ,  ʛʠʜʨʦʬʠʟʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʭ ʟʥʘʯʝʥʠʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʣʦʢʘʣʴʥʳʭ ʤʝʟʦʤʘʩʰʪʘʙʥʳʭ 

ʬʨʦʥʪʘʣʴʥʳʭ ʟʦʥ ʚ ʢʣʶʯʝʚʳʭ ʨʝʛʠʦʥʘʭ ɹʝʣʦʛʦ ʤʦʨʷ.   

ʉʦʚʤʝʩʪʥʦ ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ, ʀɺʄ, ʈɸʅ ʠ ʀʇʄʀ ʂʘʨʅʎ ʈɸʅ ʚʥʝʜʨʝʥʘ   ʥʘʠʙʦʣʝʝ 

ʩʦʚʨʝʤʝʥʥʘʷ 3-D ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʪʝʨʤʦʛʠʜʨʦʜʠʥʘʤʠʢʠ ɹʝʣʦʛʦ ʤʦʨʷ (JASMINE), 

ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʨʘʟʨʘʙʦʪʘʥʥʘʷ ʜʣʷ ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ, ʢʦʪʦʨʘʷ ʚ 2015 ʛ.  

ʩʦʚʤʝʱʝʥʘ  ʩ ʜʦʩʪʘʪʦʯʥʦ ʫʥʠʚʝʨʩʘʣʴʥʦʡ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʴʶ ʵʢʦʩʠʩʪʝʤʳ BFM, 

ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʢʦʥʩʦʨʮʠʫʤʦʤ ʨʷʜʘ ɽʚʨʦʧʝʡʩʢʠʡ ʩʪʨʘʥ. ʉʦʟʜʘʥʥʳʡ  ʢʦʤʧʣʝʢʩ 

JASMINE+BFM ʠʩʧʦʣʴʟʫʝʪʩʷ  ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʵʢʦʩʠʩʪʝʤʳ ɹʝʣʦʛʦ ʤʦʨʷ ʧʨʠ ʨʘʟʥʦʤ 

ʩʦʯʝʪʘʥʠʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʚʦʟʜʝʡʩʪʚʠʡ.  

ʇʨʦʚʦʜʠʣʠʩʴ ʨʘʙʦʪʳ ʧʦ ʩʦʟʜʘʥʠ ʁ  ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ   ʦʩʥʦʚ r ʜʣʷ  ʨʘʟʨʘʙʦʪʢʠ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʪʣʘʩʘ ʤʦʨʷ ʠ ʝʛʦ ʚʦʜʦʩʙʦʨʘ. ʇʨʠʦʙʨʝʪʝʥʳ ʩʦʚʨʝʤʝʥʥʳʝ  ʮʠʬʨʦʚʳʝ ʢʘʨʪʳ 

ʤʘʩʰʪʘʙʘ 1: 1 000000 ʥʘ ʚʝʩʴ ʚʦʜʦʩʙʦʨ (ʧʣ. 720 ʪʳʩ. ʢʤ
2
)  ʠ  ɻʀʉ  ʧʨʦʛʨʘʤʤʳ. ʆʙʥʦʚʣʝʥʳ ɹɼ 

ʧʦ ʵʢʦʥʦʤʠʢʝ, ʙʠʦʨʝʩʫʨʩʘʤ  

 

ʇʨʦʛʨʘʤʤʘ ʇʨʝʟʠʜʠʫʤʘ ʈɸʅ. ʇʨʦʛʨʘʤʤʘ  ʆʅɿ ʈɸʅ  ˉ  10  çʆʮʝʥʢʘ ʨʦʣʠ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʩ ʧʦʟʠʮʠʡ ʥʘʮʠʦʥʘʣʥɹʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʠè 

ʊʝʤʘ ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ çɼʠʥʘʤʠʢʘ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʚ ʤʝʥʷʶɦ ʠʭʩʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʮʝʥʘʨʠʝʚ ʢʘʢ ʦʩʥʦʚʘ ʨʘʟʚʠʪʠʷ ʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ: ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ 

ʘʥʘʣʠʟ ʠ ʧʨʦʛʥʦʟ (ʥʘ ʧʨʠʤʝʨʝ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʝʣʠʷ)è.  

ˉ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ:  115110610007 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʯʣ.-ʢʦʨʨ. ʈɸʅ   ʅ.ʅ. ʌʠʣʘʪʦʚ 

 

 ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ  ʩʪʦʢ  ʨʝʢ  ʚ ʨʝʛʠʦʥʝ ʉʕʈ ʈʌ  ʟʘ  ʧʦʩʣʝʜʥʠʝ 55 ʣʝʪ ʨʝʢ  ʥʝ ʠʤʝʝʪ 

ʟʘʤʝʪʥʦʛʦ ʪʨʝʥʜʘ. ʈʘʟʣʠʯʠʷ  ʚ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʪʦʢʘ  ʨʘʟʥʳʭ ʨʝʢ ʩʚʷʟʘʥʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩ 

ʨʘʟʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʚʦʜʥʦʛʦ ʧʠʪʘʥʠʷ ʨʝʢ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʥʦ ʦʥ ʠ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳ.  

ɺ ʨʝʛʠʦʥʝ ʚʦʩʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ, ʧʨʘʢʪʠʯʝʩʢʠ 

ʧʨʝʢʨʘʪʠʚʰʝʝʩʷ ʧʦʩʣʝ 1991 ʛ. ʆʙʱʠʡ ʦʙʲʝʤ ʚʳʣʦʚʦʚ ʚ 2013 ʛ. ʜʦʩʪʠʛ 27,4 ʤʣʥ. ʤ
3 
ʠ 

ʧʨʦʜʦʣʞʘʝʪ ʨʘʩʪʠ.  

ʆʪʤʝʯʘʝʪʩʷ ʙʦʣʴʰʘʷ  ʥʘʛʨʫʟʢʘ ʦʪ ʬʦʨʝʣʝʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ ʥʘ  ʚʦʜʦʝʤʳ ʂʘʨʝʣʠʠ, 

ʢʦʪʦʨʘʷ ʧʨʠʚʦʜʠʪ ʢ  ʠʭ ʵʚʪʨʦʬʠʨʦʚʘʥʠʶ. ʈʝʢʦʤʝʥʜʘʮʠʠ ï ʧʦʩʪʝʧʝʥʥʳʡ ʧʝʨʝʚʦʜ ʭʦʟʷʡʩʪʚ ʥʘ 

ʨʝʢʠ ʚʦʜʦʩʙʦʨʘ ɹʝʣʦʛʦ ʤʦʨʷ ʠ ʚ  ʤʦʨʝ, ʢʘʢ ʵʪʦ ʜʝʣʘʝʪʩʷ   ʚ ʌʠʥʣʷʥʜʠʠ ʠ ʅʦʨʚʝʛʠʠ. 

 

ʈɽɻʀʆʅɸʃʔʅʓɽ ʇʈʆɻʈɸʄʄʓ ʠ ʇʈʆɽʂʊʓ 
 

ɼʦʛʦʚʦʨ ˉ 06-14 çʀʩʩʣʝʜʦʚʘʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʝʣʠʷ, ʄʫʨʤʘʥʩʢʦʡ, 

ʃʝʥʠʥʛʨʘʜʩʢʦʡ, ʊʚʝʨʩʢʦʡ ʠ ʇʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʝʡè 

ɿʘʢʘʟʯʠʢ: ʆʆʆ çʉʄʋ-505è 

ʉʨʦʢ ʚʳʧʦʣʥʝʥʠʷ: 2014-2015 ʛ.      

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ:  ʜ.ʙ.ʥ. ʖ.ʅ. ʃʫʢʠʥʘ 

 

ɺ ʨʘʤʢʘʭ ʭʦʟʜʦʛʦʚʦʨʘ ʩ ʆʆʆ çʉʄʋ-505è ʚ 2014-2015 ʛʛ. ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʩʝʟʦʥʥʳʝ 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʥʘ 13 ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ʂʘʨʝʣʠʠ, ʄʫʨʤʘʥʩʢʦʡ ʠ ʇʩʢʦʚʩʢʦʡ 

ʦʙʣʘʩʪʝʡ. ʇʦʜʛʦʪʦʚʣʝʥ ʦʪʯʝʪ ʧʦ ʪʝʤʝ ʠ ʧʨʝʜʩʪʘʚʣʝʥ ɿʘʢʘʟʯʠʢʫ. ɺ ʦʪʯʝʪʝ ʦʪʨʘʞʝʥʦ 

ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦ ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʚʦʜʳ. ɼʘʥʘ ʦʮʝʥʢʘ ʝʝ 

ʟʘʛʨʷʟʥʝʥʠʷ ʧʫʪʝʤ ʨʘʩʯʝʪʘ ʢʦʤʙʠʥʘʪʦʨʥʦʛʦ ʠ ʫʜʝʣʴʥʦʛʦ ʢʦʤʙʠʥʘʪʦʨʥʦʛʦ ʠʥʜʝʢʩʦʚ 

ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜ (ʂʀɿɺ ʠ ʋʂʀɿɺ) ʠ  ʢʨʠʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʛʨʷʟʥʝʥʠʷ (ʂʇɿ) ʩʦʛʣʘʩʥʦ 

ʈɼ 52.24.643-2002. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʦʙʲʝʢʪʦʚ ʚʳʷʚʣʝʥʦ ʚʳʩʦʢʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜ Fe, Mn, Cu, 

Zn ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘʛʨʷʟʥʝʥʠʝ Fe ʠ Mn ʥʝ ʩʚʷʟʘʥʦ ʩ 

ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʣʠʷʥʠʝʤ, ʘ ʦʙʫʩʣʦʚʣʝʥʦ ʧʨʠʨʦʜʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʚʦʜ. ɿʘʛʨʷʟʥʝʥʠʝ ʚʦʜ 

Cu, Zn ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ ʦʪʤʝʯʘʝʪʩʷ ʥʘ ʫʨʦʚʥʝ 1,1-2,1ʇɼʂ ʜʣʷ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 



ʚʦʜʦʝʤʦʚ. ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʢ ʦʪʯʝʪʫ ɿʘʢʘʟʯʠʢʫ ʙʳʣʠ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʨʘʩʯʝʪʥʳʝ ʟʥʘʯʝʥʠʷ 

ʂʀɿɺ ʠ ʋʂʀɿɺ, ʘ ʪʘʢʞʝ ʂʇɿ, ʠ ʜʘʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʜ ʧʦ ʥʠʤ. 

 

çʄʦʥʠʪʦʨʠʥʛ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʨʘʡʦʥʘ ʂʦʩʪʦʤʫʢʰʠ (ʩʠʩʪʝʤʘ ʨʝʢ ʂʝʥʪʠ, ʊʦʣʣʦʡʦʢʠ ʠ 

ʂʦʨʧʘʥʛʠʡʦʢʠ)è 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜ.ʭ.ʥ. ʇ.ɸ. ʃʦʟʦʚʠʢ 

ɿʘʢʘʟʯʠʢ: ɸʆ çʂʘʨʝʣʴʩʢʠʡ ʦʢʘʪʳʰè, ʛ. ʂʦʩʪʦʤʫʢʰʘ 

ʉʨʦʢ ʚʳʧʦʣʥʝʥʠʷ: 2015 ʛ.   

ʉʫʤʤʘ ʜʦʛʦʚʦʨʘ: 1 ʤʣʥ. ʨʫʙ. 

 

ɺ 2015 ʛ. ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ ʧʦ ʜʦʛʦʚʦʨʫ ʩ ɸʆ çʂʘʨʝʣʴʩʢʠʡ ʦʢʘʪʳʰè ʙʳʣʠ 

ʧʨʦʚʝʜʝʥʳ ʟʠʤʥʠʝ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʥʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ʨʘʡʦʥʘ ʂʦʩʪʦʤʫʢʰʠ, 

ʧʦʜʚʝʨʞʝʥʥʳʭ ʚʣʠʷʥʠʶ ʪʝʭʥʦʛʝʥʥʳʭ ʚʦʜ ʂʦʩʪʦʤʫʢʰʩʢʦʛʦ ɻʆʂ'ʘ.  

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʦʡ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʪʝʭʥʦʛʝʥʥʳʝ ʚʦʜʳ 

ʢʦʤʙʠʥʘʪʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ, ʷʚʣʷʶʪʩʷ çʯʨʝʟʚʳʯʘʡʥʦ ʟʘʛʨʷʟʥʝʥʥʳʤʠè ʠ 

ʚʳʜʝʣʷʶʪʩʷ ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ Ɇʠ ʠ ʩʦʜʝʨʞʘʥʠʝʤ SO4
2-
, NH4

+
, NO3

-
, NO2

-
, 

K
+
, Li, Ni ʠ Mn. ʆʮʝʥʢʘ ʠʭ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʣʫʯʘʝʪʩʷ ʦʜʠʥʘʢʦʚʦʡ, ʯʪʦ ʧʦ ʨʘʩʯʝʪʫ ʀɿɺ 

ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʱʝʨʦʩʩʠʡʩʢʠʭ ʠ ʨʝʛʠʦʥʘʣʴʥʳʤ ʇɼʂ, ʯʪʦ ʧʦ ʋʂʀɿɺ, ʩʦʛʣʘʩʥʦ ʈɼ 

52.24.643-2002, ʠ ʇʂɿɺ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ ʪʝʭʥʦʛʝʥʥʳʭ ʚʦʜ ʚ 2015 ʛ. 

ʙʳʣʘ ʚʳʰʝ, ʯʝʤ ʚ 2014 ʛ.  

ʆʩʥʦʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʠʩʪʝʤʫ ʨ. ʂʝʥʪʠ ʦʢʘʟʳʚʘʶʪ ʧʦʧʫʩʢʠ ʚʦʜʳ ʠʟ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ, 

ʢʦʪʦʨʳʝ ʚ 2014 ʛ. ʩʦʩʪʘʚʠʣʠ 18,43 ʤʣʥ. ʤ
3
. ɺ ʨʝʟʫʣʴʪʘʪʝ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʚ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʘʭ ʩʠʩʪʝʤʳ ʦʪʤʝʯʘʝʪʩʷ ʚʳʩʦʢʠʝ ʚʝʣʠʯʠʥʳ ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚʦʜʳ ʠ ʩʦʜʝʨʞʘʥʠʝ K
+
, 

SO4
2-
, NO3

-
, Li  ʠ Ni. ʏʪʦ ʢʘʩʘʝʪʩʷ ʦʟ. ʉʨ. ʂʫʡʪʦ ʚʙʣʠʟʠ ʫʩʪʴʷ ʨ. ʂʝʥʪʠ, ʪʦ ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ 

ʝʛʦ ʚʦʜʳ ʙʣʠʟʢʠ ʢ ʧʨʠʨʦʜʥʳʤ. ɿʘʛʨʷʟʥʝʥʥʦʩʪʴ ʚʦʜʳ ʩʠʩʪʝʤʳ ʨ. ʂʝʥʪʠ ʧʦ ʀɿɺʨʝʛ ʠʟʤʝʥʷʝʪʩʷ 

ʦʪ çʯʨʝʟʚʳʯʘʡʥʦ ʛʨʷʟʥʦʡè (ʦʟ. ʆʢʫʥʝʚʦʝ) ʜʦ çʫʤʝʨʝʥʥʦ ʟʘʛʨʷʟʥʝʥʥʦʡè (ʦʟ. ʂʝʥʪʦ). ʇʦ 

ʦʙʱʝʨʦʩʩʠʡʩʢʠʤ ʇɼʂ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʨ. ʂʝʥʪʠ ʙʦʣʴʰʝ ʪʷʛʦʪʝʝʪ ʢ çʯʠʩʪʳʤè ʚʦʜʘʤ, ʯʪʦ 

ʥʝ ʦʪʨʘʞʘʝʪ ʨʝʘʣʴʥʦʡ ʢʘʨʪʠʥʳ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜ. ʇʨʠ ʨʘʩʯʝʪʘʭ ʋʂʀɿɺ ʠ ʂʇɿ ʙʦʣʴʰʝ 

ʚʳʜʝʣʷʝʪʩʷ ʨʝʛʠʦʥʘʣʴʥʘʷ ʩʧʝʮʠʬʠʢʘ ʚʦʜ, ʯʝʤ ʝʝ ʟʘʛʨʷʟʥʝʥʠʝ. ɺ ʮʝʣʦʤ ʩʪʝʧʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ 

ʚʦʜʳ ʩʠʩʪʝʤʳ ʨ. ʂʝʥʪʠ ʚ 2015 ʛ. ʦʩʪʘʣʘʩʴ ʥʘ ʫʨʦʚʥʝ 2014 ʛ. 

ɺ ʨʘʡʦʥʝ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʨʘʡʦʥʘ ʂʦʨʧʘʥʛʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʪʤʝʯʘʝʪʩʷ 

ʥʘʨʘʩʪʘʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʚʩʝʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʦʩʦʙʝʥʥʦ ʨʫʯ. ɹʝʟʳʤʷʥʥʳʡ, ʧʨʠʥʠʤʘʶʱʝʤ 

ʨʫʜʥʠʯʥʳʝ ʚʦʜʳ ʩ ɿʘʧʘʜʥʦʛʦ ʢʘʨʴʝʨʘ ʂʦʨʧʘʥʛʠ, ʠ ʚ ʫʩʪʴʝ ʨ. ʂʦʨʧʘʥʛʠʡʦʢʠ. ɺ ʩʠʩʪʝʤʝ ʨ. 

ʃʠʚʦʡʦʢʠ ʚʳʷʚʣʝʥʦ ʥʘʠʙʦʣʴʰʝʝ ʟʘʛʨʷʟʥʝʥʠʝ ʨ. ʇʦʣʚʠʷʨʚʠʡʦʢʠ (Ɇʠ ï 251 ʤʛ/ʣ, SO4
2- 
ï 113 

ʤʛ/ʣ, NO3
-
 ï 9,6 ʤʛN/ʣ, NH4

+
 ï 0,29 ʤʛN/ʣ, Li ï 12 ʤʢʛ/ʣ, Ni ï 25 ʤʢʛ/ʣ), ʢʦʪʦʨʘʷ ʜʨʝʥʠʨʫʝʪ 

ʪʝʨʨʠʪʦʨʠʶ ʚʙʣʠʟʠ ɿʘʧʘʜʥʦʛʦ ʢʘʨʴʝʨʘ. ɺ 2015 ʛ. ʦʪʤʝʯʝʥʦ ʠ ʩʣʘʙʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʨ. 

ʊʦʭʪʫʨʠʥʡʦʢʠ. 

ʈʘʩʯʝʪʳ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠʥʜʝʢʩʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʳ ʧʦʢʘʟʘʣʠ ʚʳʩʦʢʫʶ ʩʪʝʧʝʥʴ 

ʟʘʛʨʷʟʥʝʥʠʷ ʨʫʯ. ɹʝʟʳʤʷʥʥʳʡ ʠ ʫʩʪʴʷ ʨ. ʂʦʨʧʘʥʛʠʡʦʢʠ (çʯʨʝʟʚʳʯʘʡʥʦ ʛʨʷʟʥʘʷè) ʠ ʨ. 

ʇʦʣʚʠʷʨʚʠʡʦʢʠ (çʦʯʝʥʴ ʛʨʷʟʥʘʷè). ɺʦʜʳ ʚ ʠʩʪʦʢʝ ʨ. ʂʦʨʧʘʥʛʠʡʦʢʠ ʠ ʨ. ʊʦʭʪʫʨʠʥʡʦʢʠ 

ʦʪʥʦʩʷʪʩʷ ʢ çʫʤʝʨʝʥʥʦ ʟʘʛʨʷʟʥʝʥʥʳʤè. ʇʦ ʦʙʱʝʨʦʩʩʠʡʩʢʠʤ ʇɼʂ ʚʳʷʚʣʝʥʦ ʪʦʣʴʢʦ 

ʟʘʛʨʷʟʥʝʥʠʷ ʨʫʯ. ɹʝʟʳʤʷʥʥʳʡ. ʆʩʪʘʣʴʥʳʝ ʦʙʲʝʢʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʢʘʪʝʛʦʨʠʠ ʯʠʩʪʳʭ ʚʦʜ, ʯʪʦ 

ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ.  

ʇʦʢʘʟʘʪʝʣʠ ʋʂʀɿɺʳ ʠ ʂʇɿ ʦʪʨʘʞʘʣʠ, ʢʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩʠʩʪʝʤʳ ʨ. ʂʝʥʪʠ, ʙʦʣʴʰʝ 

ʨʝʛʠʦʥʘʣʴʥʫʶ ʩʧʝʮʠʬʠʢʫ ʚʦʜ, ʯʝʤ ʠʭ ʟʘʛʨʷʟʥʝʥʠʝ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʚ 2015 ʛ. 

ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ ʨ. ʂʝʥʪʠ ʩʦʭʨʘʥʠʣʦʩʴ ʥʘ ʫʨʦʚʥʝ 2014 ʛ., ʥʦ ʧʨʦʠʟʦʰʣʦ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʨʘʡʦʥʘ ʂʦʨʘʥʛʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʦʩʦʙʝʥʥʦ 

ʥʠʞʥʝʛʦ ʫʯʘʩʪʢʘ ʠ ʫʩʪʴʷ ʨ. ʂʦʨʧʘʥʛʠʡʦʢʠ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʨʫʯ. ɹʝʟʳʤʷʥʥʳʡ ʷʚʣʷʝʪʩʷ ʚʩʝʛʦ 

ʣʠʰʴ çʪʨʘʥʟʠʪʦʤè ʨʫʜʥʠʯʥʳʭ ʚʦʜ ʩ ɿʘʧʘʜʥʦʛʦ ʢʘʨʴʝʨʘ ʂʦʨʧʘʥʛʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʥʷʪʴ ʟʘ ʢʦʥʪʨʦʣʴʥʳʡ ʩʪʚʦʨ ʜʣʷ ʵʪʦʛʦ ʫʯʘʩʪʢʘ ʚ 500 ʤ ʦʪ ʚʧʘʜʝʥʠʷ ʨʫʯʴʷ ʚ 

ʨ. ʂʦʨʧʘʥʛʠʡʦʢʠ. ʕʪʦ ʦʙʝʩʧʝʯʠʪ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʫʶ ʦʮʝʥʢʫ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʦʜʥʫʶ ʩʨʝʜʫ 

ʜʦʙʳʯʠ ʨʫʜʳ ʥʘ ʂʦʨʧʘʥʛʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ. 

 



 

ʇʈʆɽʂʊʓ ʈʅʌ 

 

ˉ 14-17-00740  çʆʟʝʨʘ ʈʦʩʩʠʠ - ʜʠʘʛʥʦʟ ʠ ʧʨʦʛʥʦʟ ʩʦʩʪʦʷʥʠʷ ʵʢʦʩʠʩʪʝʤ ʧʨʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠ̫ ʭè  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʯʣ.-ʢʦʨʨ. ʈɸʅ   ʅ.ʅ. ʌʠʣʘʪʦʚ 

ʉʦʠʩʧʦʣʥʠʪʝʣʠ:  ʀɺʇ, ʀɺʄ ʈɸʅ  

ɺʧʝʨʚʳʝ  ʚʳʧʦʣʥʝʥʳ   ʠʩʩʣʝʜʦʚʘʥʠʷ  (ʀɺʇʉ, ʀɺʄ ʠ ʀɺʇ ʈɸʅ)  ʧʦ ʜʠʘʛʥʦʟʫ  ʠ 

ʧʨʦʛʥʦʟʫ  ʠʟʤʝʥʝʥʠʷ  ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʠ ʵʢʦʩʠʩʪʝʤ  ʢʨʫʧʥʝʡʰʠʭ ʦʟʝʨ ʈʦʩʩʠʠ  

(ʃʘʜʦʞʩʢʦʛʦ, ʆʥʝʞʩʢʦʛʦ, ɹʘʡʢʘʣ  ʠ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷïʦʟʝʨʘ)  ʥʘ  ʝʜʠʥʦʡ  ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ  

ʦʩʥʦʚʝ.  

ʉʦʚʤʝʩʪʥʦ ʀɺʇʉ, ʀɺʇ  ʠ ʀɺʄ ʈɸʅ ʠʟʫʯʝʥʳ  ʦʩʦʙʝʥʥʦʩʪʠ ʚʥʫʪʨʠʚʝʢʦʚʳʭ ʠʟʤʝʥʝʥʠʡ 

ʫʨʦʚʥʷ ʠ ʵʣʝʤʝʥʪʦʚ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʢʨʫʧʥʝʡʰʠʭ ʦʟʝʨ ʈʦʩʩʠʠ (ɽʚʨʘʟʠʠ) ʜʣʷ ʚʳʷʚʣʝʥʠʷ 

ʦʙʱʠʭ ʛʣʦʙʘʣʴʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ.  

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʪʝʧʣʝʥʠʝ ʢʣʠʤʘʪʘ ʚ ʧʦʩʣʝʜʥʠʝ 30 ʣʝʪ ʦʪʤʝʯʘʣʦʩʴ ʥʘ ʚʦʜʦʩʙʦʨʘʭ 

ʚʩʝʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʟʝʨ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʥʘʙʣʶʜʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʦʝ 

ʟʘʤʝʜʣʝʥʠʝ ʧʦʪʝʧʣʝʥʠʷ (çwarming hiatusè, IPCC, 2013),  ʠ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʦʪʤʝʯʘʝʪʩʷ  

ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʡ ʫʨʦʚʥʝ ʚʦʜʳ ʦʟʝʨ, ʯʪʦ ʚʳʟʚʘʣʦ ʩʝʨʴʝʟʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʜʣʷ 

ʨʝʛʠʦʥʦʚ (ʚ ʞʫʨʥʘʣʝ çɼʦʢʣʘʜʳ  ɸʢʘʜʝʤʠʠ ʥʘʫʢè, ʌʠʣʘʪʦʚ ʠ ʜʨ. 2015).  

 

ˉ 14-17-00766  çʆʥʝʞʩʢʦʝ ʦʟʝʨʦ ʠ ʝʛʦ ʚʦʜʦʩʙʦʨ: ʠʩʪʦʨʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, 

ʦʩʚʦʝʥʠʝ ʯʝʣʦʚʝʢʦʤ ʠ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʥ̫ʠʝè   
ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜ.ʛ.ʥ. ɼ.ɸ. ʉʫʙʝʪʪʦ 

 

ɺ 2015 ʛ. ʧʨʦʜʦʣʞʝʥʳ ʵʢʩʧʝʜʠʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʚʦʜʦʩʙʦʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ:  ʧʨʦʠʟʚʝʜʝʥ ʦʪʙʦʨ ʢʦʣʦʥʦʢ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ 7 ʤʘʣʳʭ ʦʟʝʨ, ʚʳʧʦʣʥʝʥʦ 

ʦʧʨʦʙʦʚʘʥʠʝ ʥʘ ʠʟʦʪʦʧʥʳʡ ʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʦʜʳ 30 ʩʢʚʘʞʠʥ ʠ ʨʦʜʥʠʢʦʚ ʠ 43 

ʚʦʜʦʪʦʢʦʚ, ʚʧʘʜʘʶʱʠʭ ʚ ʆʥʝʞʩʢʦʝ ʦʟʝʨʦ. ʇʨʦʜʦʣʞʝʥ ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʧʨʦʙ ʘʪʤʦʩʬʝʨʥʳʭ 

ʦʩʘʜʢʦʚ. ɺʳʧʦʣʥʝʥ ʦʪʙʦʨ ʧʨʦʙ ʚʦʜʳ (36) ʠ ʩʙʦʨ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ (310) ʥʘ 

ʆʥʝʞʩʢʦʤ ʦʟʝʨʝ, ʧʨʦʚʝʜʝʥʘ ʛʝʦʬʠʟʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʇʝʪʨʦʟʘʚʦʜʩʢʦʡ ʛʫʙʳ.  

ʇʨʦʜʦʣʞʝʥ ʧʦʠʩʢ ʥʘʠʙʦʣʝʝ ʨʘʥʥʠʭ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ ʥʘ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ 

ʧʦʙʝʨʝʞʴʝ. ʇʦʣʫʯʝʥʳ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙʠʪʘʥʠʷ ʥʘ ʧʦʙʝʨʝʞʴʝ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ 

ʚ ʪʝʯʝʥʠʝ ʧʦʟʜʥʝʛʦ ʧʨʝʙʦʨʝʘʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ï ʨʫʙʝʞʘ ʧʨʝʙʦʨʝʘʣʴʥʦʛʦ ʠ ʙʦʨʝʘʣʴʥʦʛʦ 

ʧʝʨʠʦʜʦʚ. ɼʘʥʥʳʝ ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʧʦʣʫʯʝʥʳ ʙʣʘʛʦʜʘʨʷ ʨʘʜʠʦʫʛʣʝʨʦʜʥʦʤʫ ʜʘʪʠʨʦʚʘʥʠʶ 

ʦʙʨʘʟʮʦʚ ʢʘʣʴʮʠʥʠʨʦʚʘʥʥʦʡ ʢʦʩʪʠ ʠʟ ʘʨʭʝʦʣʦʛʠʯʝʩʢʠʭ ʧʘʤʷʪʥʠʢʦʚ ʩʝʚʝʨʥʦʛʦ ʧʦʙʝʨʝʞʴʷ 

ʦʟʝʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʭ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʭ ʦʪʤʝʪʢʘʭ (ʊʘʨʘʩʦʚ, 2015; 

Tarasov, 2015). 

ʈʘʟʨʘʙʦʪʘʥʘ ʠ ʧʨʠʤʝʥʝʥʘ ʥʘ ʧʨʘʢʪʠʢʝ ʪʝʭʥʦʣʦʛʠʷ ʧʦʩʪʨʦʝʥʠʷ ʧʘʣʝʦʨʝʢʦʥʩʪʨʫʢʮʠʡ ʠ 

ʨʘʩʯʝʪʘ ʦʩʥʦʚʥʳʭ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʟʝʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɻʀʉ Surfer 10 ʠ 

ArcGis 10.2. ɺʳʧʦʣʥʝʥʳ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʩʥʦʚʥʳʭ ʵʪʘʧʦʚ ʨʘʟʚʠʪʠʷ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ ʚ 

ʧʦʟʜʥʝʣʝʜʥʠʢʦʚʴʝ. ʆʧʨʝʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʆʥʝʞʩʢʦʛʦ 

ʦʟʝʨʘ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʧʣʦʱʘʜʴ ʝʛʦ ʟʝʨʢʘʣʘ ʜʣʷ ʨʷʜʘ ʠʩʪʦʨʠʯʝʩʢʠʭ ʧʝʨʠʦʜʦʚ 

(http://onegolake.ru; 

http://www.arcgis.com/apps/MapJournal/index.html?appid=47d76ba2004e463d96eba1d8a1825fe1)

. ʈʘʩʰʠʨʝʥʘ ʙʘʟʘ ʜʘʥʥʳʭ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ ʠ ʤʘʣʳʭ ʚʦʜʦʝʤʦʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʨʝʜʝʣʘʭ ʝʛʦ ʙʘʩʩʝʡʥʘ. ʅʘ ʦʩʥʦʚʝ ʩʧʦʨʦʚʦ-ʧʳʣʴʮʝʚʦʛʦ ʠ ʜʠʘʪʦʤʦʚʦʛʦ 

ʘʥʘʣʠʟʦʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟʝʨʘ ʉʷʨʛʦʟʝʨʦ ʚʳʧʦʣʥʝʥʳ ʧʘʣʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʧʘʣʝʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ (ʐʝʣʝʭʦʚʘ  ʠ ʜʨ., 2015; ʌʠʣʠʤʦʥʦʚʘ, ʃʘʚʨʦʚʘ, 2015) .  

ʋʪʦʯʥʝʥʳ ʦʮʝʥʢʠ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʠ ʩʝʟʦʥʥʳʭ ʠʟʦʪʦʧʥʳʭ ʩʦʩʪʘʚʦʚ ʘʪʤʦʩʬʝʨʥʳʭ 

ʦʩʘʜʢʦʚ ʩ ʫʯʝʪʦʤ ʩʪʨʫʢʪʫʨʳ ʚʳʧʘʜʝʥʠʷ ʚʦ ʚʨʝʤʝʥʠ. ʈʘʩʩʯʠʪʘʥʳ ʩʨʝʜʥʠʝ ʩʦʩʪʘʚʳ ʦʩʘʜʢʦʚ 

ʭʦʣʦʜʥʦʛʦ ʧʝʨʠʦʜʘ ʛʦʜʘ, ʠʜʫʱʠʝ ʥʘ ʚʝʩʝʥʥʠʡ ʧʦʣʦʚʦʜʥʳʡ ʩʪʦʢ ʠ ʦʩʥʦʚʥʦʝ ʚʝʩʝʥʥʝʝ 

ʚʦʩʧʦʣʥʝʥʠʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ (ɹʦʨʦʜʫʣʠʥʘ, 2015).  

ʆʮʝʥʝʥʘ ʚʝʣʠʯʠʥʘ ʠʩʧʘʨʝʥʠʷ ʚ ʪʝʧʣʳʡ ʧʝʨʠʦʜ ʛʦʜʘ ʠ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʠʟʦʪʦʧʥʦʛʦ 

ʩʦʩʪʘʚʘ ʚʦʜʳ ʟʘ ʩʯʝʪ ʧʨʦʪʝʢʘʥʠʷ ʵʪʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʇʦʣʫʯʝʥʳ 

http://www.arcgis.com/apps/MapJournal/index.html?appid=47d76ba2004e463d96eba1d8a1825fe1


ʫʨʘʚʥʝʥʠʷ ʠʟʤʝʥʝʥʠʷ ʠʟʦʪʦʧʥʦʛʦ ʩʦʩʪʘʚʘ ʦʩʪʘʪʦʯʥʦʡ ʚʦʜʳ ʧʨʠ ʠʩʧʘʨʝʥʠʠ ʚ ʨʘʟʥʳʭ 

ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʫʩʣʦʚʠʷʭ ʠ ʫʩʪʘʥʦʚʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʫʛʣʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʫʨʘʚʥʝʥʠʡ ʦʪ 

ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ.  

ʆʮʝʥʝʥ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʠʟʦʪʦʧʥʳʡ ʩʦʩʪʘʚ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʝʞʝʥʝʜʝʣʴʥʳʭ 

(ʚ ʧʦʣʦʚʦʜʴʝ ʝʞʝʜʥʝʚʥʳʭ) ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʨ. ʅʝʛʣʠʥʢʦʡ.  ʇʦʣʫʯʝʥʳ ʭʨʦʥʦʣʦʛʠʯʝʩʢʠʝ 

ʛʨʘʬʠʢʠ ʠʟʤʝʥʝʥʠʷ ʠʟʦʪʦʧʥʦʛʦ ʩʦʩʪʘʚʘ ʨʝʯʥʦʡ ʚʦʜʳ, ʦʪʨʘʞʘʶʱʝʛʦ ʩʪʨʫʢʪʫʨʫ ʧʠʪʘʥʠʷ 

ʚʦʜʦʪʦʢʘ. ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʠʟʦʪʦʧʥʳʤ ʩʦʩʪʘʚʦʤ ʚʦʜʳ ʇʝʪʨʦʟʘʚʦʜʩʢʦʡ ʛʫʙʳ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ ʠ 

ʝʛʦ ʧʨʠʪʦʢʦʚ ʧʦʟʚʦʣʠʣʠ ʦʮʝʥʠʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʝʝ ʚʦʜʦʦʙʤʝʥʘ ʧʦ ʩʝʟʦʥʘʤ (Borodulina G.S., 

Tokarev I.V., Avramenko I.A., 2015). 

ɺʳʷʚʣʝʥʳ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʩ ʘʥʦʤʘʣʴʥʦ ʣʝʛʢʠʤ ʠʟʦʪʦʧʥʳʤ ʩʦʩʪʘʚʦʤ, ʧʦʟʚʦʣʠʚʰʠʝ 

ʦʮʝʥʠʪʴ ʧʘʣʝʦʪʝʤʧʝʨʘʪʫʨʥʳʝ ʫʩʣʦʚʠʷ ʚ ʦʙʣʘʩʪʠ ʧʠʪʘʥʠʷ. 

ʋʪʦʯʥʝʥ ʚʦʜʥʳʡ ʙʘʣʘʥʩ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ. ʅʘ ʦʩʥʦʚʝ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ ʜʘʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʚʦʜʦʩʙʦʨʘ 

ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ (ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ, ʚʦʜʦʦʪʚʝʜʝʥʠʷ, ʬʦʨʝʣʝʚʦʜʩʪʚʘ) ʠ ʝʛʦ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ 

ʘʥʘʣʠʟ. ʇʦʩʪʨʦʝʥʳ ʢʘʨʪʦ-ʩʭʝʤʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʧʦ ʪʝʨʨʠʪʦʨʠʠ 

ʚʦʜʦʩʙʦʨʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʣʠʪʝʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʦʮʝʥʝʥʘ  ʩʪʝʧʝʥʴ ʠ ʦʩʦʙʝʥʥʦʩʪʠ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ, ʵʣʝʤʝʥʪʦʚ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ, ʫʨʦʚʥʷ ʦʟʝʨʘ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʘ. ɺʳʧʦʣʥʝʥʳ ʨʘʩʯʝʪʳ  ʠʟʤʝʥʝʥʠʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ 

ʦʟʝʨʘ  ʠ ʜʘʥʳ ʧʨʦʛʥʦʟʳ ʥʘ  10-30  ʣʝʪ ʧʨʠ ʨʘʟʥʳʭ ʩʮʝʥʘʨʠʷʭ ʠʟʤʝʥʝʥʠʷ  ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʢʣʠʤʘʪʘ. ʅʘ ʦʩʥʦʚʝ ʤʦʜʝʣʴʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʜʘʥʳ ʧʨʦʛʥʦʟʳ ʠʟʤʝʥʝʥʠʷ ʵʢʦʩʠʩʪʝʤʳ  ʦʟʝʨʘ  

ʧʨʠ ʨʘʟʥʳʭ ʩʮʝʥʘʨʠʷʭ ʙʠʦʛʝʥʥʦʡ  ʥʘʛʨʫʟʢʠ, ʦʧʨʝʜʝʣʝʥ ʫʨʦʚʝʥʴ ʜʦʧʫʩʪʠʤʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʥʘʛʨʫʟʢʠ ʧʦ ʦʩʥʦʚʥʳʤ ʟʘʛʨʷʟʥʷʶʱʠʤ ʚʝʱʝʩʪʚʘʤ ʠ ʙʠʦʛʝʥʥʳʤ ʵʣʝʤʝʥʪʘʤ. ʈʘʟʨʘʙʦʪʘʥʳ 

ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʤʠʥʠʤʠʟʘʮʠʠ  ʫʛʨʦʟ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʦʟʝʨ  ʠ ʤʘʪʝʨʠʘʣʴʥʦʤʫ 

ʫʱʝʨʙʫ (ʂʨʫʧʥʝʡʰʠʝé, 2015). 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʧʨʦʚʝʜʸʥʥʳʝ ʚ 2015 ʛ., ʧʦʢʘʟʘʣʠ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʡ ʪʦʢʩʠʯʥʦʩʪʴʶ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʦʙʨʘʟʮʳ ʥʘʜʦʩʘʜʦʯʥʦʡ ʞʠʜʢʦʩʪʠ ʚ ʦʧʳʪʘʭ ʩ ʠʣʘʤʠ, ʦʪʦʙʨʘʥʥʳʤʠ ʚ 

ʂʦʥʜʦʧʦʞʩʢʦʡ ʛʫʙʝ, ʇʝʪʨʦʟʘʚʦʜʩʢʦʡ ʛʫʙʝ, ʋʥʠʮʢʦʡ ʛʫʙʝ ʠ ʮʝʥʪʨʘʣʴʥʦʤ ʨʘʡʦʥʝ.  

ʇʦʥʠʞʝʥʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʨʅ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʦʙʨʘʟʮʳ ʥʘʜʦʩʘʜʦʯʥʦʡ ʞʠʜʢʦʩʪʠ ʚ ʦʧʳʪʘʭ 

ʩ ʠʣʘʤʠ, ʦʪʦʙʨʘʥʥʳʤʠ ʚ ʂʦʥʜʦʧʦʞʩʢʦʡ ʛʫʙʝ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʟʘʛʨʷʟʥʝʥʠʝʤ ʟʘʣʠʚʘ 

ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ ʮʝʣʣʶʣʦʟʥʦ-ʙʫʤʘʞʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺ ʮʝʣʦʤ, ʨʝʟʫʣʴʪʘʪʳ 2015 ʛ. 

ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʜʘʥʥʳʤʠ ʧʦ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʶ ʠʣʦʚ ʚ 2014 ʛ (Kalinkinaé, 2015). 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʟʘ 1989-2014 ʛʛ. ʚ ʇʝʪʨʦʟʘʚʦʜʩʢʦʡ ʛʫʙʝ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ 

ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʦʨʛʘʥʠʟʤʦʚ ʤʘʢʨʦʙʝʥʪʦʩʘ ʚ 4 ʨʘʟʘ. ʕʪʦ 

ʩʥʠʞʝʥʠʝ ʩʦʚʧʘʣʦ ʧʦ ʚʨʝʤʝʥʠ ʩ ʧʘʜʝʥʠʝʤ ʚ 1.76 ʨʘʟʘ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʟʘʣʠʚ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʆʥʝʞʩʢʦʤ ʦʟʝʨʝ ʧʨʦʪʝʢʘʶʪ ʧʨʦʮʝʩʩʳ 

ʦʣʠʛʦʪʨʦʬʠʟʘʮʠʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʦʩʥʦʚʥʳʝ ʬʘʟʳ ʧʝʨʚʠʯʥʦ-ʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʮʠʢʣʘ ʚ 

ʧʝʣʘʛʠʘʣʠ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ ʟʘʚʠʩʷʪ ʦʪ ʮʠʢʣʠʯʥʦʩʪʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ 

(ʪʝʤʧʝʨʘʪʫʨʳ ʠ ʧʘʜʘʶʱʝʡ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ). ʉʝʟʦʥʥʳʡ ʤʘʢʩʠʤʫʤ ʧʝʨʚʠʯʥʦʛʦ 

ʧʨʦʜʫʮʠʨʦʚʘʥʠʷ ʬʦʨʤʠʨʫʝʪʩʷ ʭʦʨʦʰʦ ʦʙʝʩʧʝʯʝʥʥʳʤ ʭʣʦʨʦʬʠʣʣʦʤ ʥʝʜʠʘʪʦʤʦʚʳʤ 

ʬʠʪʦʧʣʘʥʢʪʦʥʦʤ, ʨʘʟʚʠʪʠʝ ʢʦʪʦʨʦʛʦ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʥʠʟʢʠʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʬʦʩʬʦʨʘ ʚ 

ʚʦʜʝ. ʈʘʟʨʘʙʦʪʘʥʳ ʢʨʠʪʝʨʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʝʨʚʠʯʥʦ-ʧʨʦʜʫʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʆʥʝʞʩʢʦʤ 

ʦʟʝʨʝ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʬʠʪʦʧʣʘʥʢʪʦʥʥʳʤ ʩʦʦʙʱʝʩʪʚʘʤ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ ʟʘ ʧʝʨʠʦʜ 1993-

2011 ʛʛ.  ʧʦʢʘʟʘʣ, ʯʪʦ ʚʝʣʠʯʠʥʳ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʠ ʙʠʦʤʘʩʩʳ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʦʟʝʨʘ ʚ 1990-

ʝ ʛʛ. ʚ ʩʨʝʜʥʝʤ ʙʳʣʠ ʚ 1.5 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚ ʥʘʯʘʣʝ 2000-ʭ. ʛʛ. ʉʣʝʜʫʶʱʠʡ ʧʝʨʠʦʜ (2005ï2011 

ʛʛ.) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʩʣʘʙʣʝʥʠʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʦʜʦʝʤ. ʉʥʠʞʝʥʠʝ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʵʚʪʨʦʬʠʨʦʚʘʥʠʷ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʠʚʝʣʦ ʢ ʧʦʥʠʞʝʥʠʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʠ ʪʝʥʜʝʥʮʠʠ ʧʝʨʝʭʦʜʘ ʢ ʦʣʠʛʦʪʨʦʬʥʦʡ ʩʪʘʜʠʠ. (ʂʘʣʠʥʢʠʥʘ ʠ 

ʜʨ., 2015; ʉʷʨʢʠ, ʌʦʤʠʥʘ, 2015; Sidorova, 2015). 

ʆʮʝʥʢʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʧʨʠʪʦʢʦʚ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ (ʨ. ʐʫʷ, ʉʷʧʩʷ, ʉʫʥʘ, ʃʠʞʤʘ, 

ʂʫʤʩʘ, ʅʝʤʠʥʘ, ʇʷʣʴʤʘ) ʧʦʢʘʟʘʣʘ, ʯʪʦ ʠʟ 13 ʦʙʥʘʨʫʞʝʥʥʳʭ ʚʠʜʦʚ ʨʳʙ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʝ 

ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʪʦʣʴʢʦ ʣʦʩʦʩʴ. ʋʩʪʘʥʦʚʣʝʥʦ ʯʪʦ ʝʩʪʝʩʪʚʝʥʥʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʣʦʩʦʩʷ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʦ ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʧʨʠʪʦʢʘʭ. ʅʘʠʤʝʥʴʰʠʡ ʫʨʦʚʝʥʴ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʨ. ʐʫʷ, ʛʜʝ ʧʣʦʪʥʦʩʪʴ ʣʦʩʦʩʷ ʩʦʩʪʘʚʣʷʝʪ 28 ʵʢʟ./100 ʤ2. ɺ 



ʨʝʢʝ ʅʝʤʠʥʘ ʧʣʦʪʥʦʩʪʴ ʣʦʩʦʩʷ ʥʝʤʥʦʛʦ ʚʳʰʝ ʠ ʩʦʩʪʘʚʣʷʝʪ 35 ʵʢʟ./100 ʤ2. ʅʝʩʤʦʪʨʷ ʥʘ 

ʦʪʩʫʪʩʪʚʠʝ ʩʝʛʦʣʝʪʢʦʚ ʚ ʫʣʦʚʘʭ ʥʘ ʨʝʢʝ ʃʠʞʤʘ ʦʙʱʘʷ ʧʣʦʪʥʦʩʪʴ ʨʘʩʩʝʣʝʥʠʷ ʩʦʩʪʘʚʠʣʘ 45 

ʵʢʟ./100 ʤ2. ʋʨʦʚʝʥʴ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʨʝʢʘʭ ʂʫʤʩʘ ʠ ʇʷʣʴʤʘ ʚʳʩʦʢʠʡ (80 ʵʢʟ./100 ʤ2). 

ʀʟʫʯʝʥʥʳʝ ʚʦʜʦʪʦʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʨʝʩʪʦʚʦ-ʚʳʨʦʩʪʥʦʡ ʬʦʥʜ  ʠʩʧʦʣʴʟʫʝʪʩʷ ʥʝ 

ʧʦʣʥʦʩʪʴʶ, ʚ ʩʚʷʟʠ ʩ ʚʳʩʦʢʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ ʥʘ ʧʦʧʫʣʷʮʠʶ ʣʦʩʦʩʷ ʆʥʝʞʩʢʦʛʦ 

ʦʟʝʨʘ. ʇʦʧʫʣʷʮʠʷ ʨʝʢʠ ʐʫʷ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʟʘ ʩʯʝʪ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʩ 

ʥʘʯʘʣʘ 1990-ʭ ʛʦʜʦʚ. ʇʨʠʯʠʥʦʡ ʥʠʟʢʦʡ ʯʠʩʣʝʥʥʦʩʪʠ ʤʦʣʦʜʠ ʣʦʩʷ ʚ ʨʝʢʘʭ ʐʫʷ, ʅʝʤʠʥʘ, 

ʃʠʞʤʘ ʷʚʣʷʝʪʩʷ ʯʨʝʟʤʝʨʥʳʡ ʧʨʝʩʩʠʥʛ ʩʦ ʩʪʦʨʦʥʳ ʨʳʙʘʢʦʚ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʧʦʜʨʳʚʫ ʟʘʧʘʩʦʚ 

ʣʦʩʦʩʷ ʚ ʆʥʝʞʩʢʦʤ ʦʟʝʨʝ. 

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʭʠʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ʇʦʢʘʟʘʥʦ, ʯʪʦ 

ʠʟʤʝʥʝʥʠʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʠ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, 

ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʞʝʣʝʟʘ ʠ ʤʘʨʛʘʥʮʘ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʷʚʣʷʝʪʩʷ 

ʠʥʜʠʢʘʪʦʨʦʤ ʧʨʦʜʫʢʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʆʥʝʞʩʢʦʤ ʦʟʝʨʝ (Belkina, 2015).  

ɺʳʷʚʣʝʥʦ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʬʠʟʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʩʘʜʢʘ ʠ ʩʦʜʝʨʞʘʥʠʝ 

ʵʣʝʤʝʥʪʦʚ ʤʠʥʝʨʘʣʴʥʦʡ ʯʘʩʪʠ  ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʷʚʣʷʶʪʩʷ ʠʥʜʠʢʘʪʦʨʘʤʠ 

ʟʝʤʣʝʫʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʠ ʜʝʡʩʪʚʠʷ ʛʦʨʥʦʜʦʙʳʚʘʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʥʘ ʚʦʜʦʩʙʦʨʝ 

ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ.  

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʡ ʬʦʩʬʦʨʘ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ 

ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ ʟʘ ʧʦʩʣʝʜʥʠʝ 40 ʣʝʪ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʭʘʨʘʢʪʝʨʫ ʠʟʤʝʥʝʥʠʷ ʚʥʝʰʥʝʡ 

ʬʦʩʬʦʨʥʦʡ ʥʘʛʨʫʟʢʠ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʦʮʝʩʩʘʤʠ ʵʚʪʨʦʬʠʨʦʚʘʥʠʷ ʚʦʜʦʝʤʘ. ʉʥʠʞʝʥʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʬʦʩʬʦʨʘ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʷʚʣʷʝʪʩʷ 

ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ ʩʪʘʙʠʣʠʟʘʮʠʠ  ʵʢʦʩʠʩʪʝʤʳ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ ʧʦʩʣʝ ʧʝʨʠʦʜʘ ʠʥʪʝʥʩʠʚʥʦʡ 

ʵʚʪʨʦʬʠʢʘʮʠʠ ʚ ʢʦʥʮʝ ʚʦʩʴʤʠʜʝʩʷʪʳʭ ʛʦʜʦʚ. ʈʘʟʨʘʙʦʪʘʥ ʠ ʧʨʠʤʝʥʝʥ ʥʦʚʳʡ ʢʦʤʧʣʝʢʩʥʳʡ 

ʧʦʜʭʦʜ ʢ ʨʘʩʯʝʪʫ ʚʥʫʪʨʝʥʥʝʡ ʙʠʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʦʮʝʥʢʝ ʤʦʱʥʦʩʪʠ ʩʣʦʷ 

ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʫʯʘʩʪʚʫʶʱʝʛʦ ʚ ʘʢʪʠʚʥʦʤ ʦʙʤʝʥʝ ʚʝʱʝʩʪʚʦʤ ʩ ʚʦʜʥʦʡ ʪʦʣʱʝʡ. ʆʮʝʥʢʘ 

ʚʥʫʪʨʝʥʥʝʡ ʬʦʩʬʦʨʥʦʡ ʥʘʛʨʫʟʢʠ ʚ ʆʥʝʞʩʢʦʤ ʦʟʝʨʝ ʚʳʷʚʠʣʘ ʝʝ ʩʥʠʞʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʜʘʥʥʳʤʠ ʥʘʯʘʣʘ ʚʝʢʘ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʢʦʧʣʝʥʠʝ ʠ ʫʜʝʨʞʘʥʠʝ ʬʦʩʬʦʨʘ 

ʛʠʜʨʦʢʩʦʩʦʝʜʠʥʝʥʠʷʤʠ ʞʝʣʝʟʘ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʷʚʣʷʝʪʩʷ ʛʝʦʭʠʤʠʯʝʩʢʠʤ ʤʝʭʘʥʠʟʤʦʤ 

ʧʨʝʧʷʪʩʪʚʫʶʱʠʤ ʨʘʟʚʠʪʠʶ ʧʨʦʮʝʩʩʦʚ ʵʚʪʨʦʬʠʨʦʚʘʥʠʷ (ɹʝʣʢʠʥʘ, 2015).  

ʈʘʟʨʘʙʦʪʘʥ ʩʘʡʪ "ʆʥʝʞʩʢʦʝ ʦʟʝʨʦ"(http://onegolake.ru). 

ʇʦʜʛʦʪʦʚʣʝʥʘ ʢʦʣʣʝʢʪʠʚʥʘʷ ʤʦʥʦʛʨʘʬʠʷ  çʂʨʫʧʥʝʡʰʠʝ ʦʟʝʨʘ-ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʉʝʚʝʨʦ-

ɿʘʧʘʜʘ ʝʚʨʦʧʝʡʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ: ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʠʟʤʝʥʝʥʠʷ ʵʢʦʩʠʩʪʝʤ ʧʨʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʦʟâʜʝʡʩʪʚʠʷʭè. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 18 ʜʦʢʣʘʜʘʭ ʥʘ 11 ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ, 

ʯʝʪʳʨʝ ʠʟ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʠʩʴ ʟʘ ʨʫʙʝʞʦʤ. ʆʧʫʙʣʠʢʦʚʘʥʦ 3 ʩʪʘʪʴʠ, ʚ ʞʫʨʥʘʣʘʭ, 

ʠʥʜʝʢʩʠʨʫʝʤʳʭ ʚ  ʙʘʟʝ ʜʘʥʥʳʭ ʉʝʪʴ ʥʘʫʢʠ ʠ ʉʢʦʧʫʩ, 18 ʩʪʘʪʝʡ ʚ ʠʟʜʘʥʠʷʭ ʠʥʜʝʢʩʠʨʫʝʤʳʭ ʚ 

ʈʀʅʎ. 

ʇʨʝʜʣʦʞʝʥʳ ʢʨʠʪʝʨʠʠ ʩʦʩʪʦʷʥʠʷ ʵʢʦʩʠʩʪʝʤʳ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ ʠ ʨʘʟʨʘʙʦʪʘʥʳ 

ʤʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʧʝʨʚʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ, 

ʯʠʩʣʝʥʥʦʩʪʠ, ʙʠʦʤʘʩʩʝ ʠ ʩʪʨʫʢʪʫʨʥʳʤ ʠʥʜʝʢʩʘʤ ʬʠʪʦʧʣʘʥʢʪʦʥʘ, ʟʦʦʧʣʘʥʢʪʦʥʘ, 

ʛʣʫʙʦʢʦʚʦʜʥʦʛʦ ʤʘʢʨʦʟʦʦʙʝʥʪʦʩʘ.  

ʆʙʥʘʨʫʞʠʣʠ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʩ ʘʥʦʤʘʣʴʥʦ ʣʝʛʢʠʤ ʠʟʦʪʦʧʥʳʤ ʩʦʩʪʘʚʦʤ, ʢʦʪʦʨʳʝ 

ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ ʫʩʣʦʚʠʷʭ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʤʠʥʠʤʫʤʘ ɺʘʣʜʘʡʩʢʦʛʦ ʦʣʝʜʝʥʝʥʠʷ  

ʇʦʣʫʯʝʥʳ ʥʦʚʳʝ ʜʘʥʥʳʝ ʧʦ ʩʪʨʘʪʠʛʨʘʬʠʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʦʜʦʩʙʦʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ.  

ʋʩʪʘʥʦʚʣʝʥʦ ʩʥʠʞʝʥʠʝ ʚʥʫʪʨʝʥʥʝʡ ʙʠʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʠ ʥʘʢʦʧʣʝʥʠʝ ʬʦʩʬʦʨʘ ʚ ʟʦʥʝ 

ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʙʘʨʴʝʨʘ.  

ʅʘ ʦʩʥʦʚʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʥʘ ʪʨʝʭʤʝʨʥʳʭ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʷʭ 

ʪʝʨʤʦʛʠʜʨʦʜʠʥʘʤʠʢʠ ʠ ʬʫʥʢʮʠʡ ʚʣʠʷʥʠʷ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʩʪʫʧʣʝʥʠʷ ʧʨʠʤʝʩʝʡ 

ʦʧʨʝʜʝʣʝʥ ʫʨʦʚʝʥʴ ʜʦʧʫʩʪʠʤʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʧʦ ʦʩʥʦʚʥʳʤ ʟʘʛʨʷʟʥʷʶʱʠʤ 

ʚʝʱʝʩʪʚʘʤ ʠ ʙʠʦʛʝʥʥʳʤ ʵʣʝʤʝʥʪʘʤ.  ʇʦʣʫʯʝʥʥʳʝ ʦʮʝʥʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷʶʪʩʷ ʧʨʠ 

ʚʦʟʤʦʞʥʳʭ ʠʟʤʝʥʝʥʠʷʭ ʢʣʠʤʘʪʘ ʥʘ ʚʦʜʦʩʙʦʨʝ ʦʟʝʨʘ.  

http://onegolake.ru/


        ʈʘʟʨʘʙʦʪʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʤʠʥʠʤʠʟʘʮʠʠ  ʫʛʨʦʟ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ 

ʩʠʪʫʘʮʠʡ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʟʘʛʨʷʟʥʝʥʠʶ ʦʟʝʨ  ʠ 

ʤʘʪʝʨʠʘʣʴʥʦʤʫ ʫʱʝʨʙʫ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 18 ʜʦʢʣʘʜʘʭ ʥʘ 11 ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ, 

ʪʨʠ ʠʟ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʠʩʴ ʟʘ ʨʫʙʝʞʦʤ. ʆʧʫʙʣʠʢʦʚʘʥʦ 2 ʩʪʘʪʴʠ, ʚ ʞʫʨʥʘʣʘʭ, 

ʠʥʜʝʢʩʠʨʫʝʤʳʭ ʚ  ʙʘʟʝ ʜʘʥʥʳʭ çʉʝʪʴ ʥʘʫʢʠè ʠ çʉʢʦʧʫʩè, 6 ʩʪʘʪʝʡ ʚ ʞʫʨʥʘʣʘʭ, 

ʠʥʜʝʢʩʠʨʫʝʤʳʭ ʚ ʈʀʅʎ, 7 ʩʪʘʪʝʡ ʚ ʤʘʪʝʨʠʘʣʘʭ ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʡ, ʠʥʜʝʢʩʠʨʫʝʤʳʭ ʚ 

ʈʀʅʎ ʠ 8 ʪʝʟʠʩʦʚ ʢʦʥʬʝʨʝʥʮʠʡ, 1 ʘʚʪʦʨʝʬʝʨʘʪ ʜʠʩʩʝʨʪʘʮʠʠ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ 

ʢʘʥʜʠʜʘʪʘ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ. 

 

ɸʅʅʆʊɸʎʀʀ ʅʀʈ ʀɺʇʉ,  ɺʓʇʆʃʅɽʅʅʓʍ ʇʆ  ɻʆʉɿɸɼɸʅʀʖ 

 

ʊʝʤʘ ˉ 76. ʕʚʦʣʶʮʠʷ ʦʟʝʨʥʦ-ʨʝʯʥʳʭ ʩʠʩʪʝʤ ʉʝʚʝʨʘ ʈʦʩʩʠʠ. ʇʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ. 

 2014-2016 ʛʛ. 

ˉ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ: 01201461400 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜ.ʛ.ʥ. ʉʫʙʝʪʪʦ ɼ.ɸ. 

 

ʆʨʛʘʥʠʟʦʚʘʥʘ ʠ ʧʨʦʚʝʜʝʥʘ ʚ ʘʚʛʫʩʪʝ 2015 ʛ. ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʘʷ ʵʢʩʧʝʜʠʮʠʷ ʥʘ 

ʦʟʝʨʝ ʉʫʪʫʨʫʦʭʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʨʘʡʦʥʝ ʈʝʩʫʨʩʥʦʛʦ ʨʝʟʝʨʚʘʪʘ çʉʫʪʫʨʫʦʭʘè 

ʥʘ ʚʦʜʦʩʙʦʨʥʦʤ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʉʫʪʫʨʫʦʭʘ - ʣʝʚʦʛʦ ʧʨʠʪʦʢʘ ʨʝʢʠ ʀʥʜʠʛʠʨʢʠ (ɸʙʳʡʩʢʠʡ 

ʨʘʡʦʥ, ʈʝʩʧʫʙʣʠʢʘ ʉʘʭʘ (ʗʢʫʪʠʷ)). ɺʧʝʨʚʳʝ ʚʳʧʦʣʥʝʥʘ ʙʘʪʠʤʝʪʨʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʦʟʝʨʘ 

ʉʫʪʫʨʫʦʭʘ. ʇʦʣʫʯʝʥʳ ʥʝʥʘʨʫʰʝʥʥʳʝ ʢʦʣʦʥʢʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʜʣʠʥʦʡ ʜʦ 2 ʤʝʪʨʦʚ. 

ʉʦʙʨʘʥʥʳʡ ʬʘʢʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʙʫʜʝʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥ ʢʦʤʧʣʝʢʩʥʳʤʠ ʤʝʪʦʜʘʤʠ, ʘ 

ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʠʩʪʦʨʠʠ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʀʥʜʠʛʠʨʢʘ ʚ ʛʦʣʦʮʝʥʝ, ʘ ʪʘʢʞʝ ʜʣʷ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʧʘʣʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʝʛʠʦʥʘ (ʜ.ʛ.ʥ. ʉʫʙʝʪʪʦ ɼ.ɸ., ʢ.ʛ.ʥ. ʇʦʪʘʭʠʥ 

ʄ.ʉ.). 

 

ʊʝʤʘ ˉ 77 ɻʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʛʫʤʠʜʥʦʡ 

ʟʦʥʳ ʠ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ.  

2014-2016 ʛʛ. 

ˉ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ: 01201461399 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜ.ʭ.ʥ. ʃʦʟʦʚʠʢ ʇ.ɸ 

 

ɺ ʢʘʯʝʩʪʚʝ ʢʨʠʪʝʨʠʷ ʜʦʧʫʩʪʠʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʘʩʩʠʤʠʣʷʮʠʦʥʥʘʷ (ʩʘʤʦʦʯʠʩʪʠʪʝʣʴʥʘʷ) ʩʧʦʩʦʙʥʦʩʪʴ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʚ ʝʛʦ ʝʩʪʝʩʪʚʝʥʥʦʤ 

(ʧʨʠʨʦʜʥʦʤ) ʩʦʩʪʦʷʥʠʠ. ʆʮʝʥʢʫ ʘʩʩʠʤʠʣʷʮʠʠ ʚʝʱʝʩʪʚʘ ʚ ʚʦʜʥʦʤ ʦʙʲʝʢʪʝ (As) ʤʦʞʝʪ ʙʳʪʴ 

ʚʳʧʦʣʥʝʥʘ ʧʦ ʢʠʥʝʪʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʝʛʦ ʪʨʘʥʩʬʦʨʤʘʮʠʠ:  

As = kCVʩʪʦʢ(Ű + 1),                       (1) 

ʛʜʝ k ï ʢʦʥʩʪʘʥʪʘ ʩʢʦʨʦʩʪʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚʝʱʝʩʪʚʘ, ʉ ï ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʷ, Vʩʪʦʢ ï ʦʙʲʝʤ 

ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ, Ű ï ʧʝʨʠʦʜ ʚʦʜʦʦʙʤʝʥʘ ʧʦ ʩʪʦʢʫ. ʌʦʨʤʫʣʘ (1) ʷʚʣʷʝʪʩʷ ʝʜʠʥʦʡ ʜʣʷ ʦʟʝʨ ʠ ʨʝʢ, 

ʪʦʣʴʢʦ ʜʣʷ ʧʦʩʣʝʜʥʠʭ Ű = 0. 

ʊʝʦʨʝʪʠʯʝʩʢʠ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʦʮʝʥʢʘ ʜʦʧʫʩʪʠʤʦʡ ʥʘʛʨʫʟʢʠ ʧʦ ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʪʘʢʦʚʦʡ ʧʦ ʧʨʠʥʮʠʧʫ ʩʦʭʨʘʥʝʥʠʷ ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʢʣʘʩʩʘ ʚʦʜ 

(ʨʘʩʭʦʞʜʝʥʠʝ ʜʘʥʥʳʭ ʥʝ ʙʦʣʝʝ 10%): çɼʦʧʫʩʪʠʤʘʷ  ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʚʦʜʦʝʤ ʥʝ 

ʜʦʣʞʥʘ ʧʨʠʚʦʜʠʪʴ ʢ -ʢʨʘʪʥʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʝʱʝʩʪʚʘ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʝʛʦ 

ʧʨʠʨʦʜʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤè (ʃʦʟʦʚʠʢ, 2006). ʋʩʪʘʥʦʚʣʝʥʥʳʡ ʬʘʢʪ ʧʦʟʚʦʣʷʝʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, 

ʯʪʦ ʦʙʘ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʜʭʦʜʘ  ʥʦʨʤʠʨʦʚʘʥʠʷ  ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʙʫʜʫʪ ʜʘʚʘʪʴ ʥʝ 

ʪʦʣʴʢʦ ʙʣʠʟʢʠʝ ʨʝʟʫʣʴʪʘʪʳ, ʥʦ ʠ  ʷʚʣʷʶʪʩʷ ʧʦʜʪʚʝʨʞʜʝʥʠʝʤ ʧʨʘʚʦʤʦʯʥʦʩʪʠ ʦʙʦʠʭ ʤʝʪʦʜʦʚ 

ʦʮʝʥʢʠ ʜʦʧʫʩʪʠʤʦʡ ʥʘʛʨʫʟʢʠ. ʀʟʤʝʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʝʱʝʩʪʚʘ ʚ ʦʟʝʨʝ ʥʝ ʜʦʣʞʥʦ ʙʳʪʴ 

ʙʦʣʝʝ ʯʝʤ -ʢʨʘʪʥʦʝ (1,58).  

ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʢʠʥʝʪʠʯʝʩʢʘʷ ʤʝʪʦʜʠʢʘ ʥʦʨʤʠʨʦʚʘʥʠʷ ʜʦʧʫʩʪʠʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦ 

ʘʩʩʠʤʠʣʷʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʙʳʣʘ ʧʨʠʤʝʥʝʥʘ ʜʣʷ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ ʠ ʵʪʘ ʨʘʙʦʪʘ ʙʳʣʘ 



ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʪʝʤʳ ˉ75 çɹʠʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʢʨʠʪʝʨʠʠ ʩʦʩʪʦʷʥʠʷ ʵʢʦʩʠʩʪʝʤʳ 

ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ ʠ ʝʝ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶè (ʥʘʫʯʥʳʝ ʨʫʢʦʚʦʜʠʪʝʣʠ 

ʂʘʣʠʥʢʠʥʘ ʅ.ʄ., ʈʳʞʘʢʦʚ ɸ.ɺ.). ʇʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʠʥʝʪʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʘʣʣʦʭʪʦʥʥʦʛʦ ʠ ʘʚʪʦʭʪʦʥʥʦʛʦ ʆɺ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ ʠ 

ʇʝʪʨʦʟʘʚʦʜʩʢʦʡ ʛʫʙʝ (ʧʦ ʩʝʟʦʥʘʤ ʛʦʜʘ), ʘ ʪʘʢʞʝ ʚ ʃʘʜʦʞʩʢʦʤ ʦʟʝʨʝ (ʦʩʝʥʴ) ʧʨʠ ʜʚʫʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ (2 ʠ 10Áʉ). ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʢʦʨʦʩʪʴ ʦʢʠʩʣʝʥʠʷ ʆɺ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚ ʚʦʜʝ 

ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʧʦʚʳʰʝʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ, ʯʪʦ ʥʝ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʧʨʘʚʠʣʦʤ 

ɺʘʥʪ-ɻʦʬʬʘ. ʉ ʫʯʝʪʦʤ ʩʨʝʜʥʝʩʝʟʦʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʚ ʆʥʝʞʩʢʦʤ ʦʟʝʨʝ ʠ 

ʇʝʪʨʦʟʘʚʦʜʩʢʦʡ ʛʫʙʳ ʧʦʣʫʯʝʥʳ ʧʦ ʢʠʥʝʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʩʝʟʦʥʥʳʝ ʚʝʣʠʯʠʥʳ (ʟʠʤʘ, ʚʝʩʥʘ, 

ʣʝʪʦ) ʧʨʦʜʫʢʮʠʠ ʠ ʜʝʩʪʨʫʢʮʠʠ ʆɺ (ʃʦʟʦʚʠʢ ʇ. ɸ.). 

ʉ ʧʦʤʦʱʴʶ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʦʡ ʤʝʪʦʜʠʢʠ ʨʘʟʜʝʣʝʥʠʷ ʆɺ ʧʨʠʨʦʜʥʳʭ 

ʚʦʜ ʥʘ ʘʚʪʦʭʪʦʥʥʫʶ ʠ ʘʣʣʦʭʪʦʥʥʫʶ ʩʦʩʪʘʚʣʷʶʱʠʝ ʘʜʩʦʨʙʮʠʝʡ ʥʘ 

ʜʠʵʪʠʣʘʤʠʥʦʵʪʠʣʮʝʣʣʶʣʦʟʝ ʚ ʜʠʥʘʤʠʯʝʩʢʦʤ ʨʝʞʠʤʝ (ʃʦʟʦʚʠʢ, ʄʫʩʘʪʦʚʘ, 2013) ʫʜʘʣʦʩʴ 

ʫʩʪʘʥʦʚʠʪʴ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʦʜʝʨʞʘʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʚʪʦʭʪʦʥʥʦʛʦ ʠ ʘʣʣʦʭʪʦʥʥʦʛʦ ʆɺ ʚ 

ʨʘʟʥʦʪʠʧʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ʛʫʤʠʜʥʦʡ ʟʦʥʳ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʦʩʥʦʚʥʦʝ ʦʪʣʠʯʠʝ ʚʦʜʦʝʤʦʚ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʣʠʯʥʦʤ ʩʦʜʝʨʞʘʥʠʠ ʚ ʥʠʭ ʘʣʣʦʭʪʦʥʥʦʛʦ ʆɺ (ʚ ʩʨʝʜʥʝʤ 6,4 Ñ 4,6 ʤʛʉ/ʣ) ʧʨʠ 

ʤʘʣʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʘʚʪʦʭʪʦʥʥʦʛʦ (ʚ ʩʨʝʜʥʝʤ 3,2 Ñ 0,8 ʤʛʉ/ʣ) (ʨʠʩ). ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʶʪ 

ʵʚʪʨʦʬʥʳʝ ʚʦʜʦʝʤʳ ʚ ʧʝʨʠʦʜʳ ʮʚʝʪʝʥʠʷ ʚʦʜʳ, ʢʦʛʜʘ ʨʝʟʢʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʠʤʝʥʥʦ ʚʟʚʝʰʝʥʥʦʡ ʬʦʨʤʳ ʘʚʪʦʭʪʦʥʥʦʛʦ ʆɺ (ʜʦ 68%), ʘ ʨʘʩʪʚʦʨʝʥʥʦʝ ʦʩʪʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝʠʟʤʝʥʥʳʤ. 

ʀʩʧʦʣʴʟʫʷ ʤʝʪʦʜʠʢʫ ʨʘʟʜʝʣʝʥʠʷ ʆɺ ʥʘ ʘʚʪʦʭʪʦʥʥʫʶ ʠ ʘʣʣʦʭʪʦʥʥʫʶ ʩʦʩʪʘʚʣʷʶʱʠʝ, 

ʚʧʝʨʚʳʝ ʫʜʘʣʦʩʴ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʫʛʣʝʚʦʜʳ ʚ ʚʦʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʨʝʭ ʬʦʨʤʘʭ: ʩʚʦʙʦʜʥʳʝ 

(ʋʩʚʦʙ) ʚ ʩʦʩʪʘʚʝ ʘʚʪʦʭʪʦʥʥʦʛʦ ʆɺ, ʩʚʷʟʘʥʥʳʝ (ʋʩʚʷʟ) ʢʘʢ ʢʦʤʧʦʥʝʥʪ ʘʣʣʦʭʪʦʥʥʦʛʦ ʆɺ ʠ 

ʫʛʣʝʚʦʜʳ ʚʦ ʚʟʚʝʩʠ (ʋʚʟʚ).  

ʄʝʜʠʘʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʙʱʠʭ ʫʛʣʝʚʦʜʦʚ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ʂʘʨʝʣʠʠ, 

ʚʢʣʶʯʘʷ ʆʥʝʞʩʢʦʝ ʠ ʃʘʜʦʞʩʢʦʝ ʦʟʝʨʘ, ʩʦʩʪʘʚʠʣʠ 3,3, ʋʩʚʦʙ - 1,8, ʋʩʚʷʟ - 0,7 ʠ ʋʚʟʚ ï 0,6 ʤʛ/ʣ. ɺ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʘʭ ʧʨʝʚʘʣʠʨʫʶʪ ʨʘʩʪʚʦʨʝʥʥʳʝ ʫʛʣʝʚʦʜʳ. ɺ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʦʙʲʝʢʪʦʚ ʠʭ 

ʜʦʣʷ ʨʘʚʥʷʝʪʩʷ 82-96 % ʠ ʪʦʣʴʢʦ ʚ ʵʚʪʨʦʬʥʳʭ ʦʟʝʨʘʭ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʮʚʝʪʝʥʠʠ ʚʦʜʳ ʦʥʘ 

ʩʥʠʞʘʝʪʩʷ ʜʦ 43 %. ʂʦʣʠʯʝʩʪʚʦ ʫʛʣʝʚʦʜʦʚ ʚʦ ʚʟʚʝʩʠ ʜʦʩʪʠʛʘʝʪ ʥʝʙʦʣʴʰʦʡ ʚʝʣʠʯʠʥʳ (7-17 

%), ʚ ʩʨʝʜʥʝʤ 14 %. ɼʦʣʷ ʋʩʚʷʟ ʚ ʩʦʩʪʘʚʝ ʘʣʣʦʭʪʦʥʥʦʛʦ ʆɺ ʚ ʦʟʝʨʘʭ ʠʟʤʝʥʷʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ 4-

17 %, ʚ ʩʨʝʜʥʝʤ ï 7 %. ʊʦʛʜʘ ʢʘʢ ʢʦʣʠʯʝʩʪʚʦ ʋʩʚʦʙ ʚ ʘʚʪʦʭʪʦʥʥʦʤ ʆɺ ʙʳʣʦ ʟʥʘʯʠʪʝʣʴʥʦ 

ʙʦʣʴʰʝ (17-43 %, ʚ ʩʨʝʜʥʝʤ 28 %).  

ʉʦʜʝʨʞʘʥʠʝ ʣʠʧʠʜʦʚ ʚ ʤʘʣʳʭ ʦʟʝʨʘʭ ʂʘʨʝʣʠʠ ʠʟʤʝʥʷʣʦʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 0,10 ʜʦ 0,97 

ʤʛ/ʣ (ʚ ʩʨʝʜʥʝʤ 0,32). ɺ ʃʘʜʦʞʩʢʦʤ ʠ ʆʥʝʞʩʢʦʤ ʦʟʝʨʘʭ ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʦʢʘʟʘʣʦʩʴ ʜʦʚʦʣʴʥʦ 

ʙʣʠʟʢʠʤ (ʚ ʩʨʝʜʥʝʤ 0,33 ʤʛ/ʣ). ʃʠʧʠʜʳ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʘʭ ʥʘʭʦʜʷʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʚ ʩʦʩʪʘʚʝ ʘʚʪʦʭʪʦʥʥʦʛʦ ʆɺ (6,0-14 %, ʚ ʩʨʝʜʥʝʤ 10%) ʠ ʦʙʨʘʟʫʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʪʝʢʘʥʠʷ 

ʧʨʦʜʫʢʮʠʦʥʥʦ-ʜʝʩʪʨʫʢʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ.  

ʂʦʥʮʝʥʪʨʘʮʠʷ ʙʝʣʢʦʚ ʚ ʤʘʣʳʭ ʦʟʝʨʘʭ ʂʘʨʝʣʠʠ ʩʦʩʪʘʚʠʣʘ 0,10-0,92 ʤʛ/ʣ (ʚ ʩʨʝʜʥʝʤ 

0,27), ʘ ʚ ʙʦʣʴʰʠʭ ʩʪʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʭ ʦʟʝʨʘʭ (ʃʘʜʦʞʩʢʦʤ ʠ ʆʥʝʞʩʢʦʤ) ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʡ 

ʧʝʨʠʦʜ ʦʥʘ ʠʟʤʝʥʷʣʘʩʴ ʚ ʙʦʣʝʝ ʫʟʢʠʭ ʧʨʝʜʝʣʘʭ ʦʪ 0,02 ʜʦ 0,21 ʤʛ/ʣ (ʚ ʩʨʝʜʥʝʤ 0,09). ɼʦʣʷ 

ʙʝʣʢʦʚ ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʆɺ (ʧʦ ʍʇʂ) ʚ ʦʟʝʨʘʭ ʩʦʩʪʘʚʣʷʝʪ 1,4 % (ɿʦʙʢʦʚʘ ʄ. ɺ., 

ɽʬʨʝʤʦʚʘ ʊ. ɸ.). 

ʇʨʦʜʦʣʞʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʱʝʣʦʯʥʦʡ ʬʦʩʬʘʪʘʟʥʦʡ ʘʢʪʠʚʥʦʩʪʠ (ʑʌɸ) ʠ ʩʢʦʨʦʩʪʠ 

ʦʙʦʨʦʪʘ ʬʦʩʬʦʨʘ ʚ ʚʦʜʝ ʆʥʝʞʩʢʦʛʦ ʠ ʃʘʜʦʞʩʢʦʛʦ ʦʟʝʨ ʠ ʨ.ʃʦʩʦʩʠʥʢʘ. ɺʳʷʚʣʝʥʳ ʩʝʟʦʥʥʘʷ ʠ 

ʪʝʤʧʝʨʘʪʫʨʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʑʌɸ. ʅʘʠʤʝʥʴʰʘʷ ʘʢʪʠʚʥʦʩʪʴ ʑʌɸ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʟʠʤʥʠʡ 

ʧʦʜʣʝʜʥʳʡ ʧʝʨʠʦʜ ʠ ʨʘʚʥʘ ʚʩʝʛʦ 0,013  ʤʢʄ ʈ ʣ
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.   ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʩʢʦʨʦʩʪʴ ʦʙʦʨʦʪʘ 

ʬʦʩʬʦʨʘ ʩʦʩʪʘʚʣʷʝʪ 17,4 ʯʘʩʘ. ʄʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ 0,19 ʤʢʄ ʈ ʣ
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) ʑʌɸ ʜʦʩʪʠʛʘʝʪ 

ʦʩʝʥʴʶ (ʩʝʥʪʷʙʨʴ) ʚ ʧʝʨʠʦʜ ʥʘʠʙʦʣʴʰʝʛʦ ʥʘʢʦʧʣʝʥʠʷ ʣʘʙʠʣʴʥʦʛʦ ʆɺ ʚ ʦʟʝʨʘʭ. ʇʨʠ 

ʧʦʚʳʰʝʥʠʠ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʙʣʶʜʘʝʪʩʷ ʣʠʰʴ ʥʝʙʦʣʴʰʦʝ ʫʚʝʣʠʯʝʥʠʝ ʘʢʪʠʚʥʦʩʪʠ ʱʝʣʦʯʥʦʡ 

ʬʦʩʬʘʪʘʟʳ ʚ ʚʦʜʝ - ʦʪ 0,018 ʧʨʠ 2
ʦ
ʉ ʜʦ 0,026  ʤʢʄ ʈ ʣ
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ɺ ʧʨʠʜʦʥʥʳʭ ʩʣʦʷʭ ʃʘʜʦʞʩʢʦʛʦ ʠ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨ ʢʘʢ ʑʌɸ, ʪʘʢ ʠ ʂʌɸ ʚ ʥʝʩʢʦʣʴʢʦ 

ʨʘʟ ʥʠʞʝ, ʯʝʤ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʨʦʷʚʣʝʥʠʝʤ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʧʣʘʥʢʪʦʥʘ ʠ ʟʘʤʝʜʣʝʥʥʦʩʪʴʶ ʧʨʦʜʫʢʮʠʦʥʥʦ-ʜʝʩʪʨʫʢʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʘʤʠ ʥʘ ʛʣʫʙʠʥʝ. 

(ʈʳʞʘʢʦʚ ɸ. ɺ.,  ʉʘʙʳʣʠʥʘ ɸ. ɺ.).  



 

ʃʘʙʦʨʘʪʦʨʠʝʡ ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʠ ʧʨʦʚʝʜʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʘʢʢʫʤʫʣʷʮʠʦʥʥʳʭ ʟʦʥ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʃʘʜʦʞʩʢʦʛʦ ʦʟʝʨʘ. ʋʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʥʘ ʬʦʥʝ ʩʥʠʞʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʠʦʛʝʥʥʳʭ ʚʝʱʝʩʪʚ ʚʦ ʚʟʚʝʰʝʥʥʦʤ ʚʝʱʝʩʪʚʝ, 

ʧʦʩʪʫʧʘʶʱʝʤ ʚ ʜʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʛʝʦʭʠʤʠʯʝʩʢʦʤ ʙʘʨʴʝʨʝ ʚ 

ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʢʦʥʮʝʥʪʨʠʨʦʚʘʥʠʝ 

ʥʘʢʦʧʣʝʥʥʦʛʦ ʨʘʥʝʝ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ. ʆʙʨʘʟʦʚʘʥʠʝ ʨʫʜʥʳʭ 

ʧʨʦʩʣʦʝʚ, ʫʜʝʨʞʠʚʘʶʱʠʭ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʠ ʙʠʦʛʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʚ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʪʘʙʠʣʠʟʘʮʠʠ, ʘ ʚʦʟʤʦʞʥʦ ʧʨʠ ʩʥʠʞʝʥʠʠ ʚʥʝʰʥʝʡ ʙʠʦʛʝʥʥʦʡ 

ʥʘʛʨʫʟʢʠ ʥʘ ʦʟʝʨʦ ʠ ʧʦʥʠʞʝʥʠʶ ʪʨʦʬʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʚʦʜʥʦʡ ʵʢʦʩʠʩʪʝʤʳ. ɺ ʟʘʣʠʚʘʭ, 

ʧʦʜʚʝʨʛʘʶʱʠʭʩʷ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʣʠʷʥʠʶ, ʚʩʪʨʝʯʘʶʪʩʷ ʜʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʚʳʩʦʢʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʩʨʝʜʳ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʦʪʨʝʙʣʝʥʠʷ ʢʠʩʣʦʨʦʜʘ ʠʣʦʤ, ʩʢʦʨʦʩʪʠ 

ʜʝʩʪʨʫʢʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʧʦʪʦʢʦʚ ʵʣʝʤʝʥʪʦʚ, ʧʦʩʪʫʧʘʶʱʠʭ ʠʟ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʚ ʚʦʜʫ. ʀʟʤʝʥʝʥʠʷ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦ ʢʦʣʦʥʢʝ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʫʢʘʟʳʚʘʶʪ ʥʘ ʪʦ, ʯʪʦ ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʚʦʜʦʩʙʦʨʝ ʃʘʜʦʞʩʢʦʛʦ ʦʟʝʨʘ 

ʜʘʞʝ ʢʨʘʪʢʦʚʨʝʤʝʥʥʘʷ ʩʨʘʚʥʠʤʘ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʵʢʦʩʠʩʪʝʤʫ ʦʟʝʨʘ ʧʨʠʨʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. 

ʀʟʫʯʝʥʳ ʬʦʨʤʳ ʤʠʛʨʘʮʠʠ ʞʝʣʝʟʘ ʚ ɺʳʛʦʟʝʨʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʠ ʠʟʤʝʥʝʥʠʝ ʝʛʦ 

ʩʦʜʝʨʞʘʥʠʷ ʚ ʚʦʜʝ ʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ɺʳʛʦʟʝʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʧʝʨʠʦʜ ʩ 1993 ʧʦ 

2014 ʛʛ.. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʫʤʝʥʴʰʝʥʠʝ ʦʙʲʝʤʦʚ ʩʪʦʯʥʳʭ ʚʦʜ ʮʝʣʣʶʣʦʟʥʦ-ʙʫʤʘʞʥʦʛʦ ʢʦʤʙʠʥʘʪʘ 

ʚ ʥʘʯʘʣʝ ʜʝʚʷʥʦʩʪʳʭ ʛʦʜʦʚ ʧʨʠʚʝʣʦ ʢ ʩʪʘʙʠʣʠʟʘʮʠʠ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʨʝʞʠʤʘ ʚʦʜ ʠ 

ʥʘʢʦʧʣʝʥʠʶ ʞʝʣʝʟʘ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʢʦʪʦʨʦʝ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʚʥʝʰʥʠʭ ʫʩʣʦʚʠʡ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʩʝʟʦʥʥʳʤ ʮʠʢʣʦʤ ʢʠʩʣʦʨʦʜʘ ʚʦʟʚʨʘʱʘʝʪʩʷ ʚ ʚʦʜʥʫʶ ʪʦʣʱʫ (ʢ.ʛ.ʥ. ɹʝʣʢʠʥʘ 

ʅ.ɸ.). 

 

ʊʝʤʘ ˉ 78. ɼʠʥʘʤʠʢʘ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʚʥʫʪʨʝʥʥʠʭ ʤʦʨʝʡ  ʉʝʚʝʨʦ - ɿʘʧʘʜʘ ʈʦʩʩʠʠ.  

2015-2017 ʛʛ. 

ˉ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ: 115110610030 

ʅʘʫʯʥʳʝ  ʨʫʢʦʚʦʜʠʪʝʣʠ:  ʯʣ.-ʢʦʨʨ. ʈɸʅ  ʌʠʣʘʪʦʚ ʅ.ʅ.,  ʜ.ʛ.ʥ. ʉʫʙʝʪʪʦ ɼ.ɸ. 

ʉʦ-ʨʫʢʦʚʦʜʠʪʝʣʴ  ʢ.ʛ.ʥ., ʩ.ʥ.ʩ.  ɸ.ɺ. ʊʦʣʩʪʠʢʦʚ.  

ʉʦʠʩʧʦʣʥʠʪʝʣʠ: ʀʆ ʈɸʅ, ʀɻ ʂʘʨʅʎ ʈɸʅ, ʀʕ ʂʘʨʅʎ ʈɸʅ. 

 

ʈʘʟʨʘʙʦʪʘʥʘ ʩʪʨʫʢʪʫʨʘ ʦʙʱʝʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʪʣʘʩʘ  ɹʝʣʦʛʦ ʤʦʨʷ ʠ ʝʛʦ ʚʦʜʦʩʙʦʨʘ, 

ʦʩʥʦʚʥʘʷ  ʮʝʣʴ ʢʦʪʦʨʦʛʦ  - ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʤʧʣʝʢʩʘ 

ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʥʘʫʯʥʦʛʦ ʦʙʦʩʥʦʚʘʥʠʷ ʨʝʘʣʠʟʘʮʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʟʘʜʘʯ  

ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ.  

ɺr ʧʦʣʥʝʥʦ ʦʙʦʙʱʝʥʠʝ ʠʤʝʶʱʠʭʩʷ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ ʚʦʜʦʩʙʦʨʫ ʠ ʘʢʚʘʪʦʨʠʠ ɹʝʣʦʛʦ ʤʦʨʝʡ.  

ʇʨʦʚʝʜʝʥʘ ʨʘʟʨʘʙʦʪʢʘ ɸʪʣʘʩʘ çɹʝʣʦʝ ʤʦʨʝ  ʠ ʚʦʜʦʩʙʦʨè ʧʦ ʨʘʟʜʝʣʘʤ  ʛʠʜʨʦʣʦʛʠʷ, 

ʢʣʠʤʘʪ, ʦʢʝʘʥʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ.  

 

 

ʊʝʤʘ ˉ 79 ʈʦʣʴ ʛʠʜʨʦʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʵʢʦʩʠʩʪʝʤʘʭ ʤʝʣʢʦʚʦʜʥʳʭ ʦʟʝʨ. ɺʣʠʷʥʠʝ 

ʛʠʜʨʦʪʝʨʤʦʜʠʥʘʤʠʢʠ ʧʨʠʜʦʥʥʦʛʦ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ ʥʘ ʭʠʤʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. 

2015-2017 ʛʛ. 

ˉ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ: 115110610032 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ:  ʢ.ʪ.ʥ. ʊʝʨʞʝʚʠʢ ɸ.ʖ. 

 

ɺ ʪʝʯʝʥʠʝ 2015 ʛ. ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʝ ʧʦʣʝʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʥʘ ʦʟ. 

ɺʝʥʜʶʨʩʢʦʤ, ʚʢʣʶʯʘʚʰʠʝ ʧʦʩʪʘʥʦʚʢʫ ʘʚʪʦʥʦʤʥʳʭ ʙʫʡʢʦʚʳʭ ʩʪʘʥʮʠʡ (ʪʝʤʧʝʨʘʪʫʨʘ ʠ 

ʨʘʩʪʚʦʨʝʥʥʳʡ ʢʠʩʣʦʨʦʜ, ʪʝʯʝʥʠʷ), ʧʣʦʱʘʜʥʳʝ ʩʲʝʤʢʠ (ʪʝʤʧʝʨʘʪʫʨʘ, ʵ/ʧʨʦʚʦʜʥʦʩʪʴ ʚʦʜʳ, 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ, ʭʣʦʨʦʬʠʣʣ çʘè, ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʘʷ ʨʘʜʠʘʮʠʷ) ʠ 



ʤʥʦʛʦʩʫʪʦʯʥʳʝ ʩʪʘʥʮʠʠ (ʪʝʤʧʝʨʘʪʫʨʘ, ʵ/ʧʨʦʚʦʜʥʦʩʪʴ ʚʦʜʳ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʘʩʪʚʦʨʝʥʥʦʛʦ 

ʢʠʩʣʦʨʦʜʘ, ʭʣʦʨʦʬʠʣʣ çʘè, ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʘʷ ʨʘʜʠʘʮʠʷ).  

ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʨʘʥʝʝ ʥʘʢʦʧʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʝʟʦʥʥʦʡ ʜʠʥʘʤʠʢʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʜʳ ʠ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʤʘʩʰʪʘʙʘʭ ʚʨʝʤʝʥʠ ʚ ʦʢʨʝʩʪʥʦʩʪʠ ʛʨʘʥʠʮʳ 

ʨʘʟʜʝʣʘ ʚʦʜʘ-ʜʥʦ.  

 

ʊʝʤʘ ˉ 80. ʇʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ   ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ  ʉʝʚʝʨʘ  ʈʦʩʩʠʠ ʚ ʫʩʣʦʚʠʷʭ 

ʤʝʥʷʶʱʝʛʦʩʷ  ʢʣʠʤʘʪʘ ʠ  ʵʢʦʥʦʤʠʢʠ.  

2015-2017 ʛʛ. 

ˉ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ: 115041410082 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ:  ʢ.ʛ.-ʤ.ʥ. ɹʦʨʦʜʫʣʠʥʘ ɻ.ʉ. 

 

ʃʘʙʦʨʘʪʦʨʠʝʡ ʛʝʦʛʨʘʬʠʠ ʠ ʛʠʜʨʦʣʦʛʠʠ ʦʙʦʙʱʝʥʳ ʩʚʝʜʝʥʠʷ ʠ ʦʮʝʥʝʥʦ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʨʝʛʠʦʥʦʚ ʉʝʚʝʨʘ. ʉʦʟʜʘʥ ʧʨʦʝʢʪ ʙʘʟʳ ʜʘʥʥʳʭ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʉʝʚʝʨʘ ʈʦʩʩʠʠ, ʥʘ ʧʨʠʤʝʨʝ ʂʘʨʝʣʠʠ, ʚʢʣʶʯʘʶʱʠʡ ʠʥʬʦʨʤʘʮʠʶ 

ʧʦ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʠ ʧʦʜʟʝʤʥʳʤ ʚʦʜʘʤ ʨʝʩʧʫʙʣʠʢʠ ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʶ. ʇʨʦʝʢʪ 

çʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʉʝʚʝʨʘ ʈʦʩʩʠʠ, ʥʘ ʧʨʠʤʝʨʝ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʝʣʠʷè 

ʨʘʟʨʘʙʦʪʘʥ ʚ ʩʨʝʜʝ MapInfo. ɺ ʝʛʦ ʦʩʥʦʚʫ ʧʦʣʦʞʝʥʘ ʠʜʝʷ ʫʞʝ ʠʤʝʶʱʝʡʩʷ ɹɼ  çɺʦʜʥʳʝ 

ʨʝʩʫʨʩʳ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʝʣʠʷ ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝè, ʩʦʜʝʨʞʘʱʠʡ ʮʠʬʨʦʚʳʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ 

ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʘʪʨʠʙʫʪʠʚʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʚʦʜʦʝʤʘʤ, ʚʦʜʦʪʦʢʘʤ, ʚʦʜʦʩʙʦʨʥʳʤ ʙʘʩʩʝʡʥʘʤ 

ʠ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʷʤ ʈʂ.  ʇʨʦʝʢʪ ʙʫʜʝʪ ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʩʠʩʪʝʤʫ, 

ʩʦʩʪʦʷʱʫʶ ʠʟ ʥʝʩʢʦʣʴʢʠʭ ʙʘʟ ʜʘʥʥʳʭ: çɺʦʜʥʳʝ ʦʙʲʝʢʪʳè, çɺʦʜʦʩʙʦʨʥʳʝ ʙʘʩʩʝʡʥʳè, 

çʇʦʜʟʝʤʥʳʝ ʚʦʜʳè ʠ çɺʦʜʦʧʦʣʴʟʦʚʘʪʝʣʠè.  

ʃʘʙʦʨʘʪʦʨʠʝʡ ʛʠʜʨʦʭʠʤʠʠ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʠ ʦʙʦʙʱʝʥʳ ʩʚʝʜʝʥʠʷ ʦʙ ʠʟʫʯʝʥʥʦʩʪʠ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʂʘʨʝʣʠʠ, ʚʢʣʶʯʘʶʱʠʝ ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʬʦʥʜʦʚʳʭ ʠ ʘʨʭʠʚʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ ʤʦʥʠʪʦʨʠʥʛʘ 

ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʨʝʟʫʣʴʪʘʪʳ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʨʘʙʦʪʳ. ʈʘʟʨʘʙʦʪʘʥʘ ʩʪʨʫʢʪʫʨʘ ʠ ʬʦʨʤʠʨʫʝʪʩʷ 

ʬʘʢʪʦʛʨʘʬʠʯʝʩʢʘʷ ʙʘʟʘ ʜʘʥʥʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʂʘʨʝʣʠʠ, ʩʦʜʝʨʞʘʱʘʷ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ 

ʧʘʨʘʤʝʪʨʳ ʠ ʦʪʨʘʞʘʶʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ, ʩʦʩʪʦʷʥʠʷ, ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ.  

ʇʦʜʛʦʪʦʚʣʝʥʘ ʙʘʟʘ ʜʘʥʥʳʭ ʦʜʠʥʦʯʥʳʭ ʩʢʚʘʞʠʥ ʥʘ ʚʦʜʫ ʦʪʜʝʣʴʥʳʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 

ʨʘʡʦʥʦʚ ʩ ʦʮʝʥʢʦʡ ʠʭ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ʆʙʩʣʝʜʦʚʘʥʠʝ ʦʜʠʥʦʯʥʳʭ ʩʢʚʘʞʠʥ ʥʘ ʚʦʜʫ ʚ ʄʝʜʚʝʞʴʝʛʦʨʩʢʦʤ, 

ʂʦʥʜʦʧʦʞʩʢʦʤ, ʇʨʠʦʥʝʞʩʢʦʤ, ʉʫʦʷʨʚʩʢʦʤ, ʇʨʷʞʠʥʩʢʦʤ ʨʘʡʦʥʘʭ ʧʦʢʘʟʘʣʦ, ʯʪʦ 

ʧʦʜʘʚʣʷʶʱʝʝ ʙʦʣʴʰʠʥʩʪʚʦ ʩʢʚʘʞʠʥ ʥʘ ʚʦʜʫ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʝʡʩʪʚʫʶʱʠʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, 

ʧʨʦʙʫʨʝʥʳ ʚ ʧʝʨʠʦʜ 1950-1990 ʛ.ʛ. ʀʟ 290 ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʩʢʚʘʞʠʥ ʜʝʡʩʪʚʫʶʪ ʪʦʣʴʢʦ 155 

(40%). ʆʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ï ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʜʝʙʠʪ ʠ/ʠʣʠ ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʚʦʜʳ. ʊʦʣʴʢʦ ʚ 60% 

ʜʝʡʩʪʚʫʶʱʠʭ ʩʢʚʘʞʠʥ ʚʦʜʘ ʧʦ ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʪʚʝʯʘʝʪ ʥʦʨʤʘʪʠʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ 

ʜʣʷ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ.  ʂʘʯʝʩʪʚʦ ʚʦʜʳ ʦʩʪʘʣʴʥʳʭ ʩʢʚʘʞʠʥ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʥʦʨʤʘʪʠʚʘʤ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʞʝʣʝʟʘ, ʟʘʯʘʩʪʫʶ ʩ ʵʪʠʤ ʩʚʷʟʘʥʳ ʠ ʚʳʩʦʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʮʚʝʪʥʦʩʪʠ ʠ ʤʫʪʥʦʩʪʠ ʚʦʜʳ. ʈʝʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʧʦ 

ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʨʅ, ʩʦʜʝʨʞʘʥʠʶ ʭʣʦʨʠʜʦʚ, ʥʘʪʨʠʷ, ʥʠʪʨʘʪʦʚ. ʅʘ ʪʝʨʨʠʪʦʨʠʷʭ ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʦʧʘʩʥʘʷ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʥʠʪʨʘʪʦʚ ʚ ʚʦʜʘʭ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ 

ʧʦʨʦʜ (ɹʦʨʦʜʫʣʠʥʘ ɻ. ʉ.). 

ʈʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʩʫʙʲʝʢʪʦʚ ʉʝʚʝʨʘ ɽʚʨʦʧʝʡʩʢʦʛʦ ʉʝʚʝʨʘ ʦʙʲʝʢʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʧʦʢʘʟʘʪʝʣʷ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʧʦʢʘʟʘʪʝʣʴ ʢʦʣʠʯʝʩʪʚʘ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ (ʂɿɺ) ʢʘʢ ʧʨʦʠʟʚʝʜʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠʥʜʝʢʩʘ 

ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʳ (ʀɿɺʨʝʛ) ʥʘ ʦʙʲʝʤ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʩ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ (Q): ʂɿɺ = ʀɿɺʨʝʛ Ŀ Q. 

ʀɿɺʨʝʛ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ (ʃʦʟʦʚʠʢ, ʇʣʘʪʦʥʦʚ, 2005) ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ (1988): 

ʀɿɺʨʝʛ = 1/n
i

i

ʈʇɼʂ

ʉ
ä .  



ɺ ʢʘʯʝʩʪʚʝ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʳ ʧʨʠʥʠʤʘʶʪʩʷ ʪʦʣʴʢʦ ʧʨʠʦʨʠʪʝʪʥʳʝ 

ʟʘʛʨʷʟʥʠʪʝʣʠ, ʚʥʦʩʷʱʠʝ ʥʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʚ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜ. ʆʩʦʙʝʥʥʦʩʪʴ ʥʦʚʦʡ ʤʝʪʦʜʠʢʠ ʚ 

ʪʦʤ, ʯʪʦ ʦʥʘ ʫʯʠʪʳʚʘʝʪ ʢʘʢ ʢʘʯʝʩʪʚʝʥʥʫʶ ʩʪʦʨʦʥʫ  (ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʳ), ʪʘʢ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ (ʦʙʲʝʤ ʩʪʦʢʘ).  

ʇʨʦʚʝʨʢʘ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʥʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ʩʠʩʪʝʤʳ ʨ. ʂʝʥʪʠ, 

ʧʦʜʚʝʨʞʝʥʥʳʭ ʪʝʭʥʦʛʝʥʥʦʤʫ ʚʣʠʷʥʠʶ ʂʦʩʪʦʤʫʢʰʩʢʦʛʦ ɻʆʂʘ. ʋʩʪʘʥʦʚʣʝʥʳ ʙʣʠʟʢʠʝ 

ʟʥʘʯʝʥʠʷ ʂɿɺ ʜʣʷ ʚʩʝʭ ʦʟʝʨ ʩʠʩʪʝʤʳ ʚ 2015 ʛ.: ʦʟ. ʆʢʫʥʝʚʦʝ (430), ʦʟ. ʇʦʧʧʘʣʠʷʨʚʠ (503), ʦʟ. 

ʂʦʡʚʘʩ (452), ʦʟ. ʂʝʥʪʦ (458). ɹʦʣʝʝ ʚʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ ʂɿɺ ʚ ʦʟ. ʇʦʧʧʘʣʠʷʨʚʠ ʩʚʷʟʘʥʦ ʩ 

ʧʦʩʪʫʧʣʝʥʠʝʤ ʚ ʥʝʛʦ ʚʦʜ ʉʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʢʘʥʘʣʘ, ʧʨʠʥʠʤʘʶʱʝʛʦ ʩʪʦʢ ʩ ʦʪʚʘʣʦʚ 

ʚʩʢʨʳʰʥʳʭ ʧʦʨʦʜ. ɸʥʘʣʦʛʠʯʥʦʝ ʟʥʘʯʝʥʠʝ ʂɿɺ ʧʦʣʫʯʘʝʪʩʷ ʧʨʠ ʝʛʦ ʚʳʯʠʩʣʝʥʠʠ ʧʦ ʚʩʝʤ 

ʪʝʭʥʦʛʝʥʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʦʜ ʩʠʩʪʝʤʳ ʨ. ʂʝʥʪʠ. ɿʘ ʜʦʧʫʩʪʠʤʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ (ɼʂɿɺ) ʧʨʠʥʠʤʘʝʪʩʷ ʪʘʢʦʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ, ʢʦʛʜʘ ʀɿɺʨʝʛ = 1,0, ʠ ʬʘʢʪʠʯʝʩʢʠ 

ʦʥʦ ʨʘʚʥʦ ʦʙʲʝʤʫ ʩʪʦʢʘ ʩ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ. ʈʘʟʥʦʩʪʴ ʤʝʞʜʫ ʂɿɺ ʠ ɼʂɿɺ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʧʨʝʚʳʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ (ʇʂɿɺ) (ʃʦʟʦʚʠʢ ʇ. ɸ.). 

 

ɸʅʅʆʊɸʎʀʗ ʅʀʈ ʀɺʇʉ,  ɺʓʇʆʃʅɽʅʅʓʍ ʇʆ ɻʈɸʅʊɸʄ ʈʌʌʀ 

 

ˉ 14-05-91761_ʘ  

ʎʠʢʣ ʫʛʣʝʨʦʜʘ ʚ ʩʠʩʪʝʤʝ ʦʟʝʨʦ-ʘʪʤʦʩʬʝʨʘ: ʥʘʙʣʶʜʝʥʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ/ʈʦʣʴ 

ʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʜʠʥʘʤʠʢʝ ʤʝʪʘʥʘ ʚ ʤʝʣʢʦʚʦʜʥʳʭ ʙʦʨʝʘʣʴʥʳʭ ʦʟʝʨʘʭ 

2014-2016 ʛʛ. 

ˉ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ: 114071740007 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ. ʊʝʨʞʝʚʠʢ ɸ.ʖ. 

 

ʇʨʦʚʝʜʝʥʳ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʝ ʧʦʣʝʚʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ, ʚʳʧʦʣʥʝʥ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʡ 

ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ. ʊʘʢʞʝ ʩʜʝʣʘʥʳ ʨʘʩʯʝʪʳ ʥʘ ʯʠʩʣʝʥʥʦʡ ʤʦʜʝʣʠ FLakeEco ʜʣʷ 

ʧʨʦʚʝʨʢʠ ʨʘʙʦʯʠʭ ʛʠʧʦʪʝʟ.  

 

ˉ 13-05-00338 

ʆʙʨʘʪʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʙʠʦʪʠʯʝʩʢʠʤʠ ʠ ʘʙʠʦʪʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʦʟʝʨʘʭ. ɺʣʠʷʥʠʝ 

ʚʝʩʝʥʥʝʡ ʢʦʥʚʝʢʮʠʠ ʠ ʤʘʩʩʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʥʘ ʧʨʦʟʨʘʯʥʦʩʪʴ ʚʦʜʳ ʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʝʪʥʝʡ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʚ ʤʝʣʢʦʚʦʜʥʦʤ ʦʟʝʨʝ 

2013-2015 ʛʛ. 

ˉ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ  ʨʝʛʠʩʪʨʘʮʠʠ: 01201360433 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ. ʊʝʨʞʝʚʠʢ ɸ.ʖ. 

 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʚʝʩʝʥʥʝʡ ʢʦʥʚʝʢʮʠʠ ʠ ʤʘʩʩʦʚʦʛʦ ʨʘʟʚʠʪʠʷ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʥʘ ʧʨʦʟʨʘʯʥʦʩʪʴ ʚʦʜʳ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʝʪʥʝʡ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʚ ʤʝʣʢʦʚʦʜʥʦʤ 

ʦʟʝʨʝ. ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ: 1) ʇʨʦʚʝʜʝʥʠʝ ʥʘʧʨʘʚʣʝʥʥʳʭ ʧʦʣʝʚʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, 2) ʩʙʦʨ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ (ʚʝʩʥʘ, ʨʘʥʥʝʝ ʣʝʪʦ), 3) ʘʥʘʣʠʟ ʥʘʢʦʧʣʝʥʥʳʭ ʜʘʥʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʜʠʥʘʤʠʢʦʡ ʪʝʨʤʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʳ, ʩʚʝʪʦʚʦʛʦ ʨʝʞʠʤʘ ʚ ʩʪʦʣʙʝ ʚʦʜʳ ʠ 

ʩʦʜʝʨʞʘʥʠʷ ʭʣʦʨʦʬʠʣʣʘ çʘè, 4) ʯʠʩʣʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʩ ʤʦʜʝʣʷʤʠ FLake ʠ FLakeEco. 

ʇʨʝʜʣʦʞʝʥʘ ʵʤʧʠʨʠʯʝʩʢʘʷ ʧʘʨʘʤʝʪʨʠʟʘʮʠʷ, ʫʯʠʪʳʚʘʶʱʘʷ ʚʣʠʷʥʠʝ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʥʘ ʧʨʦʟʨʘʯʥʦʩʪʴ ʚʦʜʥʦʡ ʤʘʩʩʳ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʥʘ ʪʝʨʤʠʯʝʩʢʠʡ ʠ 

ʢʠʩʣʦʨʦʜʥʳʡ ʨʝʞʠʤʳ ʦʟʝʨʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʦʮʝʥʝʥʘ ʩʪʝʧʝʥʴ 

ʚʣʠʷʥʠʷ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚʦʜʦʨʦʩʣʝʡ ʥʘ ʚʝʨʪʠʢʘʣʴʥʫʶ ʪʝʨʤʠʯʝʩʢʫʶ 

ʩʪʨʫʢʪʫʨʫ ʦʟʝʨʘ, ʘ ʪʘʢʞʝ ʥʘ ʩʝʟʦʥʥʫʶ ʜʠʥʘʤʠʢʫ ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ. 

ɺʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ ʠʟʤʝʥʝʥʠʡ ʚ ʪʝʨʤʠʯʝʩʢʦʤ ʠ ʢʠʩʣʦʨʦʜʥʦʤ ʨʝʞʠʤʘʭ ʩ ʫʯʝʪʦʤ ʚʦʟʤʦʞʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ.  

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʦʩʪʘʪʦʯʥʦ çʤʷʛʢʠʤè ʩʮʝʥʘʨʠʝʤ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʢ ʢʦʥʮʫ ʩʪʦʣʝʪʠʷ ʵʢʦʩʠʩʪʝʤʘ ʦʟʝʨʘ ʤʦʞʝʪ ʧʨʝʪʝʨʧʝʪʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʠʟʤʝʥʝʥʠʷ. 

ʍʦʪʷ ʧʨʦʟʨʘʯʥʦʩʪʴ ʚʦʜʳ ʚ ʨʘʩʯʝʪʘʭ ʙʳʣʘ ʥʝʩʢʦʣʴʢʦ ʟʘʚʳʰʝʥʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʦʣʫʯʝʥʥʳʤ 

ʚ ʭʦʜʝ ʥʘʙʣʶʜʝʥʠʡ ʜʘʥʥʳʤ, ʯʠʩʣʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʜʪʚʝʨʜʠʣʠ ʦʩʥʦʚʥʫʶ ʨʘʙʦʯʫʶ 



ʛʠʧʦʪʝʟʫ: ʩʥʠʞʝʥʠʝ ʧʨʦʟʨʘʯʥʦʩʪʠ ʧʨʠʚʦʜʠʪ ʢ ʦʙʦʩʪʨʝʥʠʶ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʚ ʚʝʨʭʥʠʭ ʩʣʦʷʭ 

ʚʦʜʥʦʛʦ ʩʪʦʣʙʘ ʠ ʫʭʫʜʰʝʥʠʶ ʢʠʩʣʦʨʦʜʥʦʛʦ ʨʝʞʠʤʘ ʚ ʝʛʦ ʧʨʠʜʦʥʥʦʡ ʯʘʩʪʠ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʙʦʪ ʧʦʢʘʟʘʥʦ, ʯʪʦ ʚ ʦʟʝʨʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ ʤʝʞʜʫ 

ʛʠʜʨʦʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʠʤʠ ʠ ʭʠʤʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʣʦʞʥʳʝ 

ʦʙʨʘʪʥʳʝ ʩʚʷʟʠ, ʫʯʝʪ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤ ʜʣʷ ʘʜʝʢʚʘʪʥʦʡ ʦʮʝʥʢʠ ʨʝʘʢʮʠʠ ʵʢʦʩʠʩʪʝʤ ʥʘ 

ʚʦʟʤʦʞʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ. 

 

ˉ 14-05-00663 

ʊʝʦʨʝʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʉʝʚʝʨʦ-ɿʘʧʘʜʘ ʈʦʩʩʠʠ ʚ 

ʫʩʣʦʚʠ̫ ʭ ʤʝʥʷʶʱʝʛʦʩʷ ʢʣʠʤʘʪʘ ʠ ʵʢʦʥʦʤʠʢʠ: ʚʦʜʦʩʥʘʙʞʝʥʠʝ, ʚʦʜʦʝʤʢʠʝ ʪʝʭʥʦʣʦʛʠʠ, 

ʧʨʦʜʘʞʘ, ʵʥʝʨʛʝʪʠʢʘ, ʚʦʜʥʳʡ ʪʨʘʥʩʧʦʨʪ, ʨʝʢʨʝʘʮʠʷ. 

2014-2016 ʛʛ. 

ˉ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ: 01201457610 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʯʣ.-ʢʦʨʨ. ʈɸʅ ʌʠʣʘʪʦʚ ʅ.ʅ. 

 

ʆʙʥʦʚʣʝʥʳ ʙʘʟʳ ʜʘʥʥʳʭ ʧʦ ʩʪʦʢʫ ʨʝʢ, ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʶ (ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʝ, ʚʦʜʥʦʤʫ 

ʪʨʘʥʩʧʦʨʪʫ) ʉʝʚʝʨʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʡʦʥʘ (ʉʕʈ) ʈʌ ʩ 1960 ʛ., ʜʦ 2014 ʛ.  

ʅʘ ʵʪʦʡ  ʦʩʥʦʚʝ ʫʪʦʯʥʝʥʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʠ ʥʘʤʝʯʝʥʳ ʧʫʪʠ 

ʦʮʝʥʢʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʨʝʛʠʦʥʘ.  

ɺʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʤʥʦʛʦʣʝʪʥʝʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ (ʨʝʯʥʦʛʦ ʩʪʦʢʘ) ʚ 

ʨʝʛʠʦʥʝ ʟʘ ʧʝʨʠʦʜ 1940-2014 ʛʛ., ʢʦʪʦʨʳʡ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʮʝʣʦʤ ʟʥʘʯʠʤʳʭ ʪʨʝʥʜʦʚ 

ʩʨʝʜʥʝʛʦ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʨʝʢʘʭ ʥʝ 

ʥʘʙʣʶʜʘʝʪʩʷ. ʆʪʤʝʯʘʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʪʦʢʘ ʣʠʰʴ ʥʘ ʨʷʜʝ ʨʝʢ ʨʝʛʠʦʥʘ. ʀʟʤʝʥʝʥʠʷ 

ʩʪʦʢʘ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ (ʧʦʩʣʝ 1977 ʛ.) ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʝʜʳʜʫʱʝʤʫ ʧʝʨʠʦʜʫ ʜʣʷ 

ʚʩʝʭ ʚʦʜʦʪʦʢʦʚ ʥʝʟʥʘʯʠʪʝʣʴʥʳ (ʚ ʧʨʝʜʝʣʘʭ ʦʰʠʙʢʠ ʠʭ ʦʮʝʥʢʠ) ʠ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳ.  

 

ˉ ʅʈ - ʀʈ14-00-10209\14 

ʇʦʣʫʯʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʵʣʝʢʪʨʦʥʥʳʤ ʥʘʫʯʥʳʤ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʨʝʩʫʨʩʘʤ ʟʘʨʫʙʝʞʥʳʭ 

ʠʟʜʘʪʝʣʴʩʪʚ ʚ 2015 ʛʦʜʫ  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜ.ʛ.ʥ. ʉʫʙʝʪʪʦ ɼ.ɸ. 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʝʢʪʦʚ ʈʌʌʀ ʚ 2015 ʛ. ʚ ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ ʧʦʜʛʦʪʦʚʣʝʥʦ  ʚ 

ʞʫʨʥʘʣʘʭ, ʠʥʜʝʢʩʠʨʫʝʤʳʭ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʩʠʩʪʝʤʝ ʮʠʪʠʨʦʚʘʥʠʷ Web of Science 3 

ʧʫʙʣʠʢʘʮʠʠ.  ɺ 2015 ʛʦʜʫ ʙʳʣʦ ʧʦʜʘʥʦ  ʥʘ ʢʦʥʢʫʨʩʳ ʈʌʌʀ 8 ʟʘʷʚʦʢ.  

 

ˉ 15-05-10201 

ʅʘʫʯʥʳʡ ʧʨʦʝʢʪ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʜʠʮʠʠ ʧʦ ʧʨʦʝʢʪʘʤ ʈʌʌʀ 13-05-01039, 13-05-00338, 

14-05-91761 
ˉ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ: 115031110058 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜ.ʛ.ʥ. ʉʫʙʝʪʪʦ ɼ.ɸ. 

 

ʆʨʛʘʥʠʟʦʚʘʥʳ ʢʦʤʧʣʝʢʩʥʳʝ ʣʠʤʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʘʣʝʦʣʠʤʥʦʣʛʠʯʝʩʢʠʝ 

ʵʢʩʧʝʜʠʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʦʩʪʨʦʚ ɸʥʟʝʨ ʉʦʣʦʚʝʮʢʦʛʦ ʘʨʭʠʧʝʣʘʛʘ ʥʘ ɹʝʣʦʤ ʤʦʨʝ, 

ʢʦʤʧʣʝʢʩʥʳʝ ʣʠʤʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʤʘʣʳʭ ʦʟʝʨʘʭ ʂʘʨʝʣʠʠ. 

ʇʨʦʝʢʪ ʥʘʧʨʘʚʣʝʥ ʥʘ ʫʩʧʝʰʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʝʢʪʦʚ 

ʈʌʌʀ: 13-05-01039_ʘ çɼʠʥʘʤʠʢʘ ʫʨʦʚʥʷ ʤʦʨʝʡ ʠ ʢʨʫʧʥʳʭ ʦʟʝʨ ʥʘ ʚʦʩʪʦʯʥʦʡ ʠ ʶʛʦ-

ʚʦʩʪʦʯʥʦʡ ʧʝʨʠʬʝʨʠʠ ɹʘʣʪʠʡʩʢʦʛʦ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʱʠʪʘ ʚ ʧʦʟʜʥʝʤ ʧʣʝʡʩʪʦʮʝʥʝ ʠ 

ʛʦʣʦʮʝʥʝè (ʨʫʢʦʚʦʜʠʪʝʣʴ ʉʫʙʝʪʪʦ ɼ.ɸ.); 13-05-00338_ʘ çʆʙʨʘʪʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ 

ʙʠʦʪʠʯʝʩʢʠʤʠ ʠ ʘʙʠʦʪʠʯʝʩʢʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʚ ʦʟʝʨʘʭ. ɺʣʠʷʥʠʝ ʚʝʩʝʥʥʝʡ ʢʦʥʚʝʢʮʠʠ ʠ 

ʤʘʩʩʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʥʘ ʧʨʦʟʨʘʯʥʦʩʪʴ ʚʦʜʳ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʝʪʥʝʡ 

ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʚ ʤʝʣʢʦʚʦʜʥʦʤ ʦʟʝʨʝè (ʨʫʢʦʚʦʜʠʪʝʣʴ ʊʝʨʞʝʚʠʢ ɸ.ʖ.); 14-05-91761 çʎʠʢʣ 

ʫʛʣʝʨʦʜʘ ʚ ʩʠʩʪʝʤʝ ʦʟʝʨʦ-ʘʪʤʦʩʬʝʨʘ: ʥʘʙʣʶʜʝʥʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʈʦʣʴ ʬʠʟʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʜʠʥʘʤʠʢʝ ʤʝʪʘʥʘ ʚ ʤʝʣʢʦʚʦʜʥʳʭ ʙʦʨʝʘʣʴʥʳʭ ʦʟʝʨʘʭè (ʨʫʢʦʚʦʜʠʪʝʣʴ ʊʝʨʞʝʚʠʢ 

ɸ.ʖ.) ʚ ʧʝʨʠʦʜ ʩ ʤʘʨʪʘ ʧʦ ʩʝʥʪʷʙʨʴ 2015 ʛ.. 



ɺʦ ʚʨʝʤʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ  ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʝ ʩʫʜʥʦ 

çʕʢʦʣʦʛè ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ  ʥʘ ɹʝʣʦʤ ʤʦʨʝ ʩ ʮʝʣʴʶ  ʧʨʦʚʝʜʝʥʠʷ ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʢʘʩʢʘʜʥʳʭ ʦʟʝʨʘʭ ʦ-ʚʘ ɸʥʟʝʨ ʠ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʆʥʝʞʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʜʠʥʘʤʠʢʠ ʫʨʦʚʥʷ ɹʝʣʦʛʦ ʤʦʨʷ ʚ ʧʦʟʜʥʝʤ ʧʣʝʡʩʪʦʮʝʥʝ ʠ ʛʦʣʦʮʝʥʝ 

(ʧʨʦʝʢʪ 13-05-01039_ʘ), ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʦʟʝʨʘʭ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ 

ʇʨʠʣʘʜʦʞʴʷ ʚ ʨʘʡʦʥʝ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚʦʜʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʆʥʝʛʘ-ʃʘʜʦʛʘ ʦʢʦʣʦ 11000 ʣʝʪ 

ʥʘʟʘʜ, ʨʝʢʦʥʩʪʨʫʠʨʦʚʘʥʥʦʛʦ ʧʦ ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʥʦ ʥʝʧʦʜʪʚʝʨʞʜʝʥʥʳʤ 

ʣʠʪʦʩʪʨʘʪʠʛʨʘʬʠʯʝʩʢʠ ʠ ʭʨʦʥʦʣʦʛʠʯʝʩʢʠ (ʧʨʦʝʢʪ 13-05-01039_ʘ);  ʧʨʦʚʝʜʝʥʠʷ ʧʦʣʝʚʳʭ 

ʣʠʤʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʤʘʣʳʭ ʦʟʝʨʘʭ ʂʘʨʝʣʠʠ (ʦʟʝʨʘ ɺʝʥʜʶʨʩʢʦʡ ʛʨʫʧʧʳ) 

(ʧʨʦʝʢʪʳ 13-05-00338_ʘ, 14-05-91761) ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʥʦʚʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ 

(ʪʝʤʧʝʨʘʪʫʨʘ, ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʚʦʜʳ), ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ (ʨʝʞʠʤ 

ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ, ʩʦʜʝʨʞʘʥʠʝ ʭʣʦʨʦʬʠʣʣʘ çɸè, ʤʫʪʥʦʩʪʴ, ʮʚʝʪʥʦʩʪʴ), 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʜʦʝʤʦʚ, ʘ ʪʘʢʞʝ ʨʝʛʠʩʪʨʘʮʠʶ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʠ ʘʢʪʠʚʥʦʡ 

ʨʘʜʠʘʮʠʠ (ʌɸʈ) ʥʘ ʥʝʩʢʦʣʴʢʠʭ ʛʦʨʠʟʦʥʪʘʭ ʚ ʨʝʞʠʤʝ ʘʚʪʦʥʦʤʥʦʡ ʙʫʡʢʦʚʦʡ ʩʪʘʥʮʠʠ, 

ʠʟʤʝʨʝʥʠʷ ʧʨʦʟʨʘʯʥʦʩʪʠ ʚʦʜʳ, ʦʪʙʦʨ ʧʨʦʙ ʥʘ ʙʠʦʛʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʠ ʩʦʜʝʨʞʘʥʠʝ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ.  

 

ˉ 15-35-50451 

ʀʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʙʦʣʦʪʥʳʭ ʵʢʦʩʠʩʪʝʤ ʜʝʣʴʪʦʚʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʨʝʢʠ ʅʝʤʘʥ ʚ ʛʦʣʦʮʝʥʝ 

2015 

ˉ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ: 115050740032 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜ.ʛ.ʥ. ʉʫʙʝʪʪʦ ɼ.ɸ. 

 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ  ʨʘʟʚʠʪʠʝ ʙʦʣʦʪʘ ʥʘʯʘʣʦʩʴ ʚ ʨʘʥʥʝʤ ʛʦʣʦʮʝʥʝ, ʚ ʧʨʝʙʦʨʝʘʣʴʥʦʝ 

ʚʨʝʤʷ, ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 10 000 ʣʝʪ ʥʘʟʘʜ, ʚ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʤʝʞʭʦʣʤʦʚʳʭ ʧʦʥʠʞʝʥʠʷʭ 

ʙʦʨʦʚʳʭ ʧʝʩʢʦʚ, ʛʜʝ ʨʘʟʚʠʚʘʣʠʩʴ ʛʠʜʨʦʬʠʣʴʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʟʝʣʸʥʳʭ ʤʭʦʚ ʠʟ ʨʦʜʘ 

Drepanocladus. ʉʢʦʨʦʩʪʴ ʪʦʨʬʦʥʘʢʦʧʣʝʥʠʷ ʚ ʧʨʝʙʦʨʝʘʣʝ ʩʦʩʪʘʚʣʷʣʘ 0,8 ʤʤ/ʛʦʜ. ɺ ʙʦʨʝʘʣʴʥʦʝ 

ʚʨʝʤʷ (9000-8000 ʣʝʪ ʥʘʟʘʜ) ʧʨʦʠʩʭʦʜʠʣʦ ʟʘʨʘʩʪʘʥʠʝ ʦʪʜʝʣʴʥʳʭ ʢʦʪʣʦʚʠʥ ʪʨʦʩʪʥʠʢʦʤ 

(Phragmites australis) ʠ ʦʩʦʢʘʤʠ ʨʘʟʥʳʭ ʚʠʜʦʚ (Carex lasiocarpa, C. rostrata, C. caespitosa, C. 

vesicaria, C. limosa, C. acuta), ʘ ʚ ʥʝʢʦʪʦʨʳʭ ʢʦʪʣʦʚʠʥʘʭ ʰʣʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ Alnus glutinosa. 

ɺ ʘʪʣʘʥʪʠʢʝ (8000-5000 ʣʝʪ ʥʘʟʘʜ) ʭʘʨʘʢʪʝʨ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʝ ʤʝʥʷʣʩʷ ï ʚ ʦʪʜʝʣʴʥʳʭ 

ʢʦʪʣʦʚʠʥʢʘʭ ʧʨʦʜʦʣʞʘʣʠ ʨʘʟʚʠʚʘʪʴʩʷ ʦʩʦʢʦʚʳʝ, ʪʨʦʩʪʥʠʢʦʚʳʝ ʠ ʜʨʝʚʝʩʥʦ-ʪʨʦʩʪʥʠʢʦʚʳʝ 

ʩʦʦʙʱʝʩʪʚʘ. ʉʢʦʨʦʩʪʴ ʪʦʨʬʦʥʘʢʦʧʣʝʥʠʷ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ï 0,25-0,3 ʤʤ 

ʚ ʛʦʜ. ɺ ʥʘʯʘʣʝ ʧʦʟʜʥʝʛʦ ʛʦʣʦʮʝʥʘ (4000-3892 ʣ.ʥ.) ʥʘʯʘʣʩʷ ʧʦʩʪʝʧʝʥʥʳʡ ʧʝʨʝʭʦʜ ʙʦʣʦʪ ʚ 

ʧʝʨʝʭʦʜʥʫʶ ʩʪʘʜʠʶ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʥʘ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠʭ ʤʝʞʭʦʣʤʦʚʳʭ ʫʯʘʩʪʢʘʭ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʦʪʦʨʚʘʥʥʳʭ ʦʪ ʛʨʫʥʪʦʚʦʛʦ ʧʠʪʘʥʠʷ. ɺ ʙʦʣʝʝ ʛʣʫʙʦʢʠʭ ʯʘʩʪʷʭ ʥʠʟʠʥʥʳʝ ʦʩʦʢʦʚʳʝ 

ʙʦʣʦʪʘ ʧʨʦʜʦʣʞʘʣʠ ʩʫʱʝʩʪʚʦʚʘʪʴ ʚʧʣʦʪʴ ʜʦ ʢʦʥʮʘ ʩʫʙʙʦʨʝʘʣʘ (2851-2710ʣ.ʥ.). ʂ ʥʘʯʘʣʫ 

ʩʫʙʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ ʚʩʝ ʛʝʥʝʪʠʯʝʩʢʠʝ ʮʝʥʪʨʳ ʶʞʥʦʡ ʯʘʩʪʠ ʚʝʨʭʦʚʦʛʦ ʙʦʣʦʪʘ ʂʦʟʴʝʛʦ 

ʙʳʣʠ ʟʘʥʷʪʳ ʧʝʨʝʭʦʜʥʳʤʠ ʙʦʣʦʪʘʤʠ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʙʣʝʩʸʥʥʳʤʠ. ɺ ʧʝʨʚʦʡ 

ʧʦʣʦʚʠʥʝ ʩʫʙʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʧʝʨʠʦʜʘ ʜʘʥʥʳʝ ʙʦʣʦʪʘ ʦʢʦʥʯʘʪʝʣʴʥʦ ʧʝʨʝʰʣʠ ʚ ʚʝʨʭʦʚʫʶ 

ʩʪʘʜʠʶ, ʠ ʥʘʯʘʣʩʷ ʙʳʩʪʨʳʡ ʨʦʩʪ ʚʝʨʭʦʚʦʡ ʩʬʘʛʥʦʚʦʡ ʟʘʣʝʞʠ.  ʉʢʦʨʦʩʪʴ ʪʦʨʬʦʥʘʢʦʧʣʝʥʠʷ ʚʦ 

ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʩʫʙʘʪʣʘʥʪʠʢʠ ʜʦʩʪʠʛʘʣʘ 1,5 ʤʤ/ʛʦʜ, ʘ ʚ ʧʦʩʣʝʜʥʠʝ 700-800 ʣʝʪ ʜʦʭʦʜʠʣʘ ʜʦ 

1,6-1,8 ʤʤ ʚ ʛʦʜ. ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʙʦʣʦʪʘ ʨʦʩʪ ʪʦʨʬʷʥʦʡ ʟʘʣʝʞʠ ʰʸʣ ʙʦʣʝʝ ʤʝʜʣʝʥʥʦ ï 

0,8-0,9 ʤʤ/ʛʦʜ. ɺʪʦʨʫʶ ʧʦʣʦʚʠʥʫ ʩʫʙʘʪʣʘʥʪʠʢʠ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʚʨʝʤʝʥʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʝʜʠʥʦʛʦ ʙʦʣʦʪʥʦʛʦ ʤʘʩʩʠʚʘ ʙʦʣʦʪʘ ʂʦʟʴʝʛʦ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʝʨʭʦʚʦʡ ʩʬʘʛʥʦʚʦʡ ʟʘʣʝʞʠ 

ʚʰʠʨʴ ʥʘ ʙʣʠʟʣʝʞʘʱʠʝ ʫʯʘʩʪʢʠ. ɺ ʢʦʥʮʝ ʩʫʙʘʪʣʘʥʪʠʢʠ (834-733 ʣ.ʥ.) ʠʟʤʝʥʠʣʩʷ ʭʘʨʘʢʪʝʨ 

ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʙʦʣʦʪʘ ï ʧʦʷʚʠʣʩʷ ʦʙʱʠʡ ʩʪʦʢ ʩ ʙʦʣʦʪʘ ʦʪ ʝʛʦ ʮʝʥʪʨʘ ʢ ʧʝʨʠʬʝʨʠʠ, ʯʪʦ 

ʫʩʠʣʠʣʦ ʟʘʙʦʣʘʯʠʚʘʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ. ʈʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʙʦʣʦʪʘ ʧʨʠʦʙʨʸʣ 

ʦʢʝʘʥʠʯʝʩʢʠʝ ʯʝʨʪʳ, ʚʳʨʘʟʠʚʰʠʝʩʷ ʚ ʧʦʚʩʝʤʝʩʪʥʦʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʟʘʧʘʜʥʳʭ 

(ʘʪʣʘʥʪʠʯʝʩʢʠʭ) ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ (Baeothryon cespitosum, S. rubellum, S. tenellum, 

Odontoschisma sphagni), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʧʨʠʦʙʨʝʪʝʥʠʠ ʢʣʠʤʘʪʦʤ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʦʢʝʘʥʠʯʝʩʢʠʭ ʯʝʨʪ ʚ ʢʦʥʮʝ ʩʫʙʘʪʣʘʥʪʠʯʝʩʢʦʛʦ ʚʨʝʤʝʥʠ. ɺ ʢʦʥʮʝ XVIII-ʥʘʯʘʣʝ 

XIX ʩʪʦʣʝʪʠʡ ʪʝʨʨʠʪʦʨʠʷ ʙʦʣʦʪʘ ʥʘʯʘʣʘ ʠʩʧʳʪʳʚʘʪʴ ʚʣʠʷʥʠʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ, ʚʳʟʚʘʚʰʫʶ ʧʨʝʢʨʘʱʝʥʠʝ ʨʦʩʪʘ ʙʦʣʦʪʘ ʚ ʧʦʜʩʫʰʝʥʥʳʭ ʯʘʩʪʷʭ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ 



ʦʙʣʝʩʝʥʠʝ ʧʝʨʠʬʝʨʠʡʥʳʭ ʯʘʩʪʝʡ ʙʦʣʦʪʘ ʩʦʩʥʷʢʘʤʠ ʙʘʛʫʣʴʥʠʢʦʚʳʤʠ ʠ ʟʝʣʝʥʦʤʦʰʥʳʤʠ. ɺ 

1981 ʛʦʜʫ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʙʦʣʦʪʘ ʙʳʣʘ ʥʘʯʘʪʘ ʜʦʙʳʯʘ ʪʦʨʬʘ, ʚʧʦʩʣʝʜʩʪʚʠʠ ʦʩʪʘʥʦʚʣʝʥʥʘʷ. 

ɼʘʥʥʳʝ ʫʯʘʩʪʢʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʥʷʪʳ ʚʝʨʝʩʢʦʚʳʤʠ ʧʫʩʪʦʰʘʤʠ ʠ ʧʦʨʦʩʣʴʶ ʙʝʨʸʟ.  

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʨʦʝʢʪʫ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʚʩʝ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʧʦ ʛʨʘʥʪʫ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʟʘʩʝʜʘʥʠʠ ʋʯʸʥʦʛʦ ʩʦʚʝʪʘ  

ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʥʘʫʢʠ ʀʥʩʪʠʪʫʪʘ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ 

ʉʝʚʝʨʘ ʂʘʨʝʣʴʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʀɺʇʉ ʂʅʎ ʈɸʅ), ʛ. 

ʇʝʪʨʦʟʘʚʦʜʩʢ.  

ʈʝʟʫʣʴʪʘʪʳ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʛʨʘʥʪʘ, ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʚ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 13.11.2015 ʛ. ʥʘ ʧʨʝʜʟʘʱʠʪʝ ʚ ɸʆ ʀʆ ʈɸʅ. 

ɿʘɦʠʪʘ ʩʦʩʪʦʠʪʩʷ 25 ʤʘʨʪʘ 2016 ʛ. ʉ ʜʠʩʩʝʨʪʘʮʠʝʡ ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ ʥʘ ʩʘʡʪʝ 

ɹʘʣʪʠʡʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʀ. ʂʘʥʪʘ: 

https://www.kantiana.ru/postgraduate/dis-list/164633/ 

 

ʋʯʘʩʪʠʝ ʚ ʧʨʦʝʢʪʘʭ ʈʌʌʀ ʩʪʦʨʦʥʥʠʭ ʦʨʛʘʥʠʟʘʮʠʡ 

 

ʇʨʦʝʢʪ ʈʌʌʀ  ˉ 13-05-98817 ʨ_ʩʝʚʝʨ_ʘ. çʈʘʟʨʘʙʦʪʢʘ ʦʩʥʦʚ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʩʝʚʝʨʥʳʭ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡè. 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʂʨʫʪʩʢʠʭ ʅ.ɺ. 

ʉʨʦʢ ʚʳʧʦʣʥʝʥʠʷ 2013-2015 ʛʛ. 

ʀʩʧʦʣʥʠʪʝʣʴ: ɹʦʨʦʜʫʣʠʥʘ ɻ.ʉ. ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ 

  

ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ʇʝʪʨʦʟʘʚʦʜʩʢʘ ʧʨʦʚʦʜʠʣʦʩʴ ʠʟʫʯʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚ ʧʨʦʙʘʭ ʩʥʝʛʘ 

ʥʘʙʣʶʜʘʣʦʩʴ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʠʷ, ʢʘʣʴʮʠʷ, ʭʣʦʨʠʜʘ ʥʘʪʨʠʷ, ʩʫʣʴʬʘʪʦʚ, ʦʙʱʝʛʦ 

ʞʝʣʝʟʘ. ɺʦ ʚʩʝʭ ʧʨʦʙʘʭ ʦʙʥʘʨʫʞʝʥʳ ʛʠʜʨʦʢʘʨʙʦʥʘʪʳ ʠ ʩʫʣʴʬʘʪʳ. ʄʝʜʠʘʥʥʘʷ ʚʝʣʠʯʠʥʘ ʨʅ 

ʩʦʩʪʘʚʠʣʘ 6.25. ɸʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʦʪʣʠʯʘʶʪʩʷ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʙʠʦʛʝʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ. ʇʦʯʪʠ ʚʩʝ ʧʨʦʙʳ ʩʥʝʛʘ 

ʟʘʛʨʷʟʥʝʥʳ ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ. ʉʨʝʜʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚʦ ʚʩʝʭ ʧʨʦʙʘʭ ʙʳʣʦ ʦʪʤʝʯʝʥʦ 

ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʤʝʜʠ (ʂʨʘʚʯʝʥʢʦ ʀ. ʖ.). 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠ ʚʠʟʫʘʣʠʟʠʟʘʮʠʠ ʠʥʪʝʛʨʘʣʴʥʦʡ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ 

ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʘ ʠʟʤʝʥʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʛʦʨʦʜʘ ʇʝʪʨʦʟʘʚʦʜʩʢʘ. ʈʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʟʚʦʣʠʣʠ ʨʘʡʦʥʠʨʦʚʘʪʴ 

ʪʝʨʨʠʪʦʨʠʶ ʧʦ ʩʦʩʪʦʷʥʠʶ ʛʨʫʥʪʦʚʳʭ ʚʦʜ: ʟʘʛʨʷʟʥʝʥʥʳʭ ʥʠʪʨʘʪʘʤʠ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ, 

ʧʦʩʪʦʷʥʥʦ ʠ ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʨʝʚʳʰʘʶʱʠʭ ʇɼʂ ʜʣʷ ʧʠʪʴʝʚʳʭ ʚʦʜ, ʩ ʧʦʩʪʦʷʥʥʦ ʥʠʟʢʠʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʨʅ, ʘ ʪʘʢʞʝ ʛʨʫʧʧʫ ʠʩʪʦʯʥʠʢʦʚ, ʚʩʢʨʳʚʘʶʱʠʭ ʦʥʝʛʦʟʝʨʩʢʠʡ ʤʝʞʤʦʨʝʥʥʳʡ 

ʛʦʨʠʟʦʥʪ ʥʘ ʚʦʜʦʩʙʦʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʨ.ʃʦʩʦʩʠʥʢʠ (ʞʝʣʝʟʠʩʪʳʝ), ʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʯʠʩʪʳʝ 

ʠʩʪʦʯʥʠʢʠ ʥʘ ʛʨʘʥʠʮʘʭ ʟʝʣʝʥʦʡ ʟʦʥʳ ʛʦʨʦʜʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʤʥʦʛʠʭ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʧʝʨʠʦʜʠʯʝʩʢʠ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʛʨʫʥʪʦʚʳʭ ʚʦʜʘʭ ʛʦʨʦʜʘ, ʫʩʪʦʡʯʠʚʳʝ 

ʘʥʦʤʘʣʠʠ ʦʙʨʘʟʫʶʪ ʣʠʰʴ ʣʠʪʦʬʠʣʴʥʳʝ ʵʣʝʤʝʥʪʳ (B, Ba, Sr, U) ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ.  

 ɺ ʢʘʯʝʩʪʚʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʠʢʠ ʧʨʦʚʝʜʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩʦʚʝʨʰʝʥʥʦ ʥʝʦʙʭʦʜʠʤʳʤ ʷʚʣʷʝʪʩʷ 

ʚʢʣʶʯʝʥʠʝ ʚ ʧʝʨʝʯʝʥʴ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʝ ʪʦʣʴʢʦ 

ʥʦʨʤʠʨʫʝʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ (ʢʘʢ ʵʪʦ ʦʙʳʯʥʦ ʜʝʣʘʝʪʩʷ ʢʦʥʪʨʦʣʠʨʫʶʱʠʤʠ ʣʘʙʦʨʘʪʦʨʠʷʤʠ), ʥʦ 

ʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʛʣʘʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚʦʜʳ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ 

ʤʘʢʨʦʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ ʦʧʨʝʜʝʣʷʝʪ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴ ʚʦʜʳ ʢ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʤʫ ʪʠʧʫ ʠ ʠʤʝʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʮʝʥʢʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚʦʜʳ ʠ 

ʩʪʝʧʝʥʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʝʝ ʩʦʩʪʘʚʘ (ɹʦʨʦʜʫʣʠʥʘ ɻ. ʉ.). 

 

ʇʨʦʝʢʪ ʈʌʌʀ 15-45-05063 ʨ_ʚʦʩʪʦʢ_ʘ "ʇʘʣʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʦʣʦʮʝʥʦʚʦʡ 

ʠʩʪʦʨʠʠ ʦʟʝʨ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʀʥʜʠʛʠʨʢʘ" (ʀ) 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ - ʜ.ʛ.ʥ. ʇʝʩʪʨʷʢʦʚʘ ʃʶʜʤʠʣʘ ɸʛʘʬʴʝʚʥʘ, ʉʝʚʝʨʦ ʚʦʩʪʦʯʥʳʡ 

ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʗʢʫʪʩʢ. 

https://www.kantiana.ru/postgraduate/dis-list/164633/


ʉʨʦʢ ʚʳʧʦʣʥʝʥʠʷ (2015-2017) 

 

ʆʩʥʦʚʥʘʷ ʮʝʣʴ ʧʨʦʝʢʪʘ ï ʧʨʦʛʥʦʟ ʠʟʤʝʥʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʰʣʦʛʦ ï ʧʨʝʜʧʦʣʘʛʘʝʪ ʫʩʪʘʥʦʚʣʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʩʦʩʪʘʚʘ 

ʤʠʢʨʦ-ʤʘʢʨʦʙʠʦʪʳ ʦʪ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʩʨʝʜʳ ʠʭ ʦʙʠʪʘʥʠʷ, ʪ.ʝ. ʢʣʠʤʘʪʠʯʝʩʢʠʭ, 

ʣʘʥʜʰʘʬʪʥʳʭ ʠ ʤʝʨʟʣʦʪʥʳʭ ʫʩʣʦʚʠʡ. ɼʣʷ ʵʪʦʛʦ ʙʫʜʫʪ ʠʟʫʯʘʪʴʩʷ ʨʘʟʥʦʪʠʧʥʳʝ ʦʟʝʨʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʚʦʜʦʩʙʦʨʥʳʭ ʙʘʩʩʝʡʥʘʭ ʨʝʢʠ ʀʥʜʠʛʠʨʢʘ ʠ ʝʝ ʧʨʠʪʦʢʦʚ. ɺ 2015 ʛ. 

ʚʳʧʦʣʥʝʥʳ ʧʦʣʝʚʳʝ ʠ ʢʘʤʝʨʘʣʴʥʳʝ ʧʘʣʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʟʝʨ ʀʥʜʠʛʠʨʩʢʦʡ 

ʥʠʟʤʝʥʥʦʩʪʠ.   

 

ʇʨʦʝʢʪ ʈʌʌʀ 14-05-00787 çʕʤʝʨʜʞʝʥʪʥʦʩʪʴ ʧʨʠʙʨʝʞʥʳʭ ʘʨʢʪʠʯʝʩʢʠʭ ʚʦʜʥʳʭ 

ʵʢʦʩʠʩʪʝʤ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʠʟʤʝʥʝʥʠʷ ʧʘʣʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡè 

(ʀ) 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ ʢ.ʛ.ʥ. ʌʝʜʦʨʦʚʘ ʀʨʠʥʘ ɺʠʢʪʦʨʦʚʥʘ, ɸʨʢʪʠʯʝʩʢʠʡ ʠ ʘʥʪʘʨʢʪʠʯʝʩʢʠʡ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

ʉʨʦʢ ʚʳʧʦʣʥʝʥʠʷ (2014-2016) 

ʀʩʧʦʣʥʠʪʝʣʴ ɿʜʦʨʦʚʝʥʥʦʚʘ ɻ.ʕ. ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ 

 

ʅʘ ʚʪʦʨʦʤ ʵʪʘʧʝ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ ʦʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ʙʳʣʦ ʧʨʦʜʦʣʞʝʥʠʝ 

ʨʘʩʩʤʦʪʨʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʠʙʨʝʞʥʳʭ ʘʨʢʪʠʯʝʩʢʠʭ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠ ʤʝʭʘʥʠʟʤʘ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʵʤʝʨʜʞʝʥʪʥʦʩʪʠ. ɹʳʣʠ ʧʨʦʜʦʣʞʝʥʳ ʧʦʣʝʚʳʝ ʠʟʤʝʨʝʥʠʷ. ɼʝʪʘʣʴʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʪʝʨʤʠʢʘ ʧʦʣʷʨʥʳʭ ʦʟʝʨ. ɺʳʧʦʣʥʝʥʦ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʜʣʷ ʚʦʜʦʝʤʦʚ ʜʝʣʴʪʳ ʨ.ʃʝʥʳ ʠ ʗʤʘʣʘ. ɻʦʜʦʚʦʡ ʭʦʜ ʧʘʨʘʤʝʪʨʦʚ ʨʝʞʠʤʦʚ ʨʘʩʩʤʦʪʨʝʥ ʜʣʷ 

ʦʟʝʨʘ ɺʝʥʜʶʨʩʢʦʛʦ (ʂʘʨʝʣʠʷ). ɺʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ, ʟʘʚʠʩʷʱʠʝ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. ɺʳʧʦʣʥʝʥʳ ʤʦʜʝʣʴʥʳʝ ʨʘʩʯʝʪʳ 

ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʨʝʞʠʤʦʚ ʦʟʝʨ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʩʮʝʥʘʨʠʝʚ ʠʟʤʝʥʝʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʇʦʣʫʯʝʥʳ ʧʘʣʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʟʝʨʘ ʄʝʨʮʷʤʧʵʨʪʷʪʦ 

(ʶʞʥʘʷ ʯʘʩʪʴ ʧ-ʚʘ ʗʤʘʣ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʫʜʠʪʴ ʦ ʧʨʦʠʩʭʦʜʷʱʠʭ ʘʢʪʠʚʥʳʭ ʠʟʤʝʥʝʥʠʷʭ 

ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʦʟʝʨʘ ʢ ʫʤʝʨʝʥʥʦ ʟʘʛʨʷʟʥʝʥʥʳʤ ʠ ʘʢʪʠʚʠʟʘʮʠʶ ʚ ʜʘʥʥʦʤ ʨʘʡʦʥʝ ʢʨʠʦʛʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ. ʈʘʟʨʘʙʦʪʘʥ ʘʣʛʦʨʠʪʤ ʤʦʜʝʣʠ çʚʦʜʦʩʙʦʨ-ʚʦʜʦʝʤ-ʜʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷè ʠ ʦʧʠʩʘʥʳ 

ʦʩʦʙʝʥʥʦʩʪʠ ʵʪʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʧʦʣʷʨʥʳʭ ʨʘʡʦʥʦʚ. ʆʪʤʝʯʝʥʳ ʚʘʞʥʳʝ ʵʣʝʤʝʥʪʳ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʜʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚʝʱʝʩʪʚ. ʆʧʠʩʘʥ ʤʝʭʘʥʠʟʤ ʵʤʝʨʜʞʝʥʪʥʦʩʪʠ 

ʧʨʠʙʨʝʞʥʳʭ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʫʢʘʟʘʥʳ ʧʨʠʤʝʨʳ ʵʪʦʛʦ ʧʨʦʷʚʣʝʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʥʦʚʳʝ 

ʜʘʥʥʳʝ ʙʳʣʠ ʚʥʝʩʝʥʳ ʚ ɹɼ ʠ ɻʀʉ. ʇʦʩʪʨʦʝʥ ʥʘʙʦʨ ʢʘʨʪ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʠ ʩʝʟʦʥʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʜʣʷ ʫʩʪʴʝʚʳʭ ʯʘʩʪʝʡ ʘʨʢʪʠʯʝʩʢʠʭ ʨʝʢ.  

 

ʇʨʦʝʢʪ ʈʌʌʀ 13-05-41457-ʈɻʆ_ʘ çʇʨʠʨʦʜʥʳʝ ʢʘʪʘʩʪʨʦʬʳ ʚ ʧʦʟʜʥʝʤ ʧʣʝʡʩʪʦʮʝʥʝ ʠ 

ʛʦʣʦʮʝʥʝ: ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘè) (ʈ) 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʉʫʙʝʪʪʦ ɼʤʠʪʨʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ, ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɸ.ʀ. ɻʝʨʮʝʥʘ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

ʉʨʦʢ ʚʳʧʦʣʥʝʥʠʷ (2013-2015 

 

         ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʥʘʣʠʯʠʝ ʤʝʪʝʦʨʠʪʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʚ ʜʦʥʥʳʭ 

ʦʩʘʜʢʘʭ ʦʟʝʨʘ ʄʝʜʚʝʜʝʚʩʢʦʛʦ (ʂʘʨʝʣʴʩʢʠʡ ʧʝʨʝʰʝʝʢ, ʈʦʩʩʠʷ). ɺʧʝʨʚʳʝ ʙʳʣ ʧʨʦʚʝʜʝʥ 

ʭʠʨʥʦʤʠʜʥʳʡ ʘʥʘʣʠʟ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟʝʨʘ ʄʝʜʚʝʜʝʚʩʢʦʛʦ ʠ ʧʦʣʫʯʝʥʘ ʨʝʢʦʥʩʪʨʫʢʮʠʷ 

ʠʶʣʴʩʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʜʣʷ ʧʦʟʜʥʝʛʦ ʧʣʝʡʩʪʦʮʝʥʘ ʠ ʚʩʝʛʦ ʛʦʣʦʮʝʥʘ.  

ʉʦʩʪʘʚʣʝʥʘ ʙʘʟʘ ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦʟʝʨ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ ʨʘʚʥʠʥʳ 

"Paleolake". 

 



ʇʨʦʝʢʪ ʈʌʌʀ     13-05-01039-ɸ çɼʠʥʘʤʠʢʘ ʫʨʦʚʥʷ ʤʦʨʝʡ ʠ ʢʨʫʧʥʳʭ ʦʟʝʨ ʥʘ ʚʦʩʪʦʯʥʦʡ 

ʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʧʝʨʠʬʝʨʠʠ ɹʘʣʪʠʡʩʢʦʛʦ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʱʠʪʘ ʚ ʧʦʟʜʥʝʤ 

ʧʣʝʡʩʪʦʮʝʥʝ ʠ ʛʦʣʦʮʝʥʝè (ʈ) 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʉʫʙʝʪʪʦ ɼʤʠʪʨʠʡ ɸʣʝʢʩʘʥʜʨʦʚʠʯ, ʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɸ.ʀ. ɻʝʨʮʝʥʘ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

ʉʨʦʢ ʚʳʧʦʣʥʝʥʠʷ: (2013-2015) 

 

           ʇʦ ʠʪʦʛʘʤ ʪʨʝʭʣʝʪʥʝʛʦ ʧʨʦʝʢʪʘ ʙʳʣ ʧʨʦʚʝʜʝʥ ʨʷʜ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʚʦʩʪʦʯʥʦʡ 

ʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʧʝʨʠʬʝʨʠʠ ɹʘʣʪʠʡʩʢʦʛʦ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʱʠʪʘ. ʉʦʙʨʘʥʦ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʦʨʠʛʠʥʘʣʴʥʳʭ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ ʨʘʟʚʠʪʠʠ ʨʝʛʠʦʥʘ ʚ ʧʦʟʜʥʝʤ 

ʧʣʝʡʩʪʦʮʝʥʝ ʠ ʛʦʣʦʮʝʥʝ. ɺ ʥʝʩʢʦʣʴʢʠʭ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʘʭ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʚʝʜʝʥʳ 

ʧʦʣʝʚʳʝ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʠ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʨʘʙʦʪʳ. ʉʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʂʦʣʴʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. ɺ ʭʦʜʝ ʵʢʩʧʝʜʠʮʠʦʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

2015 ʛʦʜʘ ʧʦʣʫʯʝʥʳ ʥʦʚʝʡʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ 5 ʦʟʝʨ ʦʩʪʨʦʚʘ 

ɸʥʟʝʨʩʢʠʡ (ʉʦʣʦʚʝʮʢʠʡ ʘʨʭʠʧʝʣʘʛ, ɸʨʭʘʥʛʝʣʴʩʢʘʷ ʦʙʣʘʩʪʴ). ʇʨʦʚʝʜʝʥ ʜʠʘʪʦʤʦʚʳʡ ʠ ʩʧʦʨʦ-

ʧʳʣʴʮʝʚʦʡ ʘʥʘʣʠʟ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟʝʨ ʦʩʪʨʦʚʘ ɹʦʣʴʰʦʡ ʉʦʣʦʚʝʮʢʠʡ (ʉʦʣʦʚʝʮʢʠʡ 

ʘʨʭʠʧʝʣʘʛ, ɸʨʭʘʥʛʝʣʴʩʢʘʷ ʦʙʣʘʩʪʴ). ʇʦʣʫʯʝʥʳ ʥʦʚʝʡʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʘʥʥʳʭ 

ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʷʪʠ ʦʟʝʨ ʆʥʝʞʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ (ɸʨʭʘʥʛʝʣʴʩʢʘʷ ʦʙʣʘʩʪʴ). ʇʨʦʚʝʜʝʥ 

ʜʠʘʪʦʤʦʚʳʡ ʠ ʭʠʨʦʥʦʤʠʜʥʳʡ ʘʥʘʣʠʟ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟʝʨʘ ʇʝʨʪʦʟʝʨʘ, ʚʳʷʚʣʝʥʳ ʦʟʝʨʥʦ-

ʣʝʜʥʠʢʦʚʘʷ ʠ ʦʟʝʨʥʘʷ ʩʪʘʜʠʷ ʦʩʘʜʢʦʦʙʨʘʟʦʚʘʥʠʷ. ʇʦʜʚʝʜʝʥʳ ʠʪʦʛʠ ʤʥʦʛʦʣʝʪʥʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʜʝʣʴʪʝ ʨ. ʉʝʚʝʨʥʦʡ ɼʚʠʥʳ. ɺʳʷʚʣʝʥʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʨʘʟʣʠʯʠʝ ʚ ʩʪʨʦʝʥʠʠ 

ʦʩʘʜʢʦʚ ʤʘʣʳʭ ʦʟʝʨ ʇʨʠʣʘʜʦʞʴʷ, ʠʩʧʳʪʳʚʘʚʰʠʭ ʚʣʠʷʥʠʝ ʃʘʜʦʞʩʢʦʡ ʪʨʘʥʩʛʨʝʩʩʠʠ 

ʉʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʤʥʦʛʦʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʂʘʨʝʣʴʩʢʦʛʦ ʧʝʨʝʰʝʡʢʘ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʪʨʦʝʥʠʝ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟʝʨ ʂʘʨʝʣʴʩʢʦʛʦ ʧʝʨʝʰʝʡʢʘ ʠ ʇʨʠʣʘʜʦʞʴʷ 

ʠʤʝʝʪ ʭʘʨʘʢʪʝʨʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʚʳʩʦʪʥʦʛʦ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʧʦʣʦʞʝʥʠʷ, ʦʪʨʘʞʘʶʱʠʝ ʨʘʟʣʠʯʥʳʝ ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʧʘʣʝʦʙʘʩʩʝʡʥʦʚ. ʉʦʩʪʘʚʣʝʥʳ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ɻʀʉ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʟʤʝʥʝʥʠʡ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʦʣʴʩʢʦʛʦ 

ʧʦʣʫʦʩʪʨʦʚʘ, ʆʥʝʞʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ, ʃʘʜʦʞʩʢʦʛʦ ʦʩʪʨʦʚʘ ʠ ʂʘʨʝʣʴʩʢʦʛʦ ʧʝʨʝʰʝʡʢʘ. 

ʆʧʫʙʣʠʢʦʚʘʥʦ 56 ʥʘʫʯʥʳʭ ʨʘʙʦʪ. ɿʘʱʠʱʝʥʘ ʢʘʥʜʠʜʘʪʩʢʘʷ ʜʠʩʩʝʨʪʘʮʠʷ (ʂʫʟʥʝʮʦʚ ɼ.ɼ.) ʠ 

ʦʜʥʘ ʧʦʜʛʦʪʦʚʣʝʥʘ (ɻʨʝʢʦʚ ʀ.ʄ.).  

 

 

ɸʅʅʆʊɸʎʀʗ ʅʀʈ ʀɺʇʉ,  ɺʓʇʆʃʅɽʅʅʓʍ ʇʆ ɻʈɸʅʊʋ ʈɻʆ 

 

16/2014 ïɼʇ2 ɻʨʘʥʪ ʈʫʩʩʢʦʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ çɸʣʤʘʟʥʘ ʩʳʧʣʝʪʩʷ ʛʦʨʘéè: 

ʥʝʠʟʚʝʩʪʥʳʝ ʚʦʜʦʧʘʜʳ ʂʘʨʝʣʠʠè  

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʛ.ʥ ʇʦʪʘʭʠʥ ʄ.ʉ. 

ʇʨʦʚʝʜʝʥʦ ʦʙʦʙʱʝʥʠʝ ʣʠʪʝʨʘʪʫʨʥʦʡ, ʘʨʭʠʚʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʚʦʜʦʧʘʜʘʤ ʂʘʨʝʣʠʠ ʚ 

ʚʠʜʝ ʵʣʝʢʪʨʦʥʥʦʡ ʙʘʟʳ ʜʘʥʥʳʭ. ʆʨʛʘʥʠʟʦʚʘʥʘ ʢʦʤʧʣʝʢʩʥʘʷ ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʵʢʩʧʝʜʠʮʠʷ ʚ  

ʉʝʚʝʨʥʦʝ ʇʨʠʣʘʜʦʞʴʝ (ʤʘʡ), ʚ ʭʦʜʝ ʢʦʪʦʨʦʡ ʠʩʩʣʝʜʦʚʘʥʦ 25 ʤʘʣʦʠʟʫʯʝʥʥʳʭ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ. ʇʨʦʚʝʜʝʥʦ ʦʙʦʙʱʝʥʠʝ ʜʘʥʥʳʭ ʧʦ ʚʳʷʚʣʝʥʥʳʤ ʠ ʠʟʫʯʝʥʥʳʤ ʚʦʜʦʧʘʜʘʤ ʚ ʚʠʜʝ 

ʝʜʠʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʩʧʨʘʚʦʯʥʦʡ ʩʠʩʪʝʤʳ çɺʦʜʦʧʘʜʳ ʂʘʨʝʣʠʠè.  

ʈʘʟʨʘʙʦʪʘʥʦ ʥʝʩʢʦʣʴʢʦ ʚʘʨʠʘʥʪʦʚ ʵʢʩʢʫʨʩʠʦʥʥʳʭ ʤʘʨʰʨʫʪʦʚ ʧʦ ʚʦʜʦʧʘʜʘʤ ʉʝʚʝʨʥʦʛʦ 

ʇʨʠʣʘʜʦʞʴʷ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʧʷʪʠ ʚʩʝʨʦʩʩʠʡʩʢʠʭ ʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ 

ʥʘʫʯʥʳʭ ʢʦʥʬʝʨʝʥʮʠʷʭ. 

 

ɸʅʅʆʊɸʎʀʀ ʈɸɹʆʊ, ɺʓʇʆʃʅɽʅʅʓʍ 

ʇʆ ʍʆɿʗʁʉʊɺɽʅʅʓʄ ɼʆɻʆɺʆʈɸʄ 

 

ɼʦʛʦʚʦʨ ˉ 01/2015/ʄɺʆ ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʚʝʜʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʟʘ 

ʩʦʩʪʦʷʥʠʝʤ ʜʥʘ, ʙʝʨʝʛʦʚ, ʠʟʤʝʥʝʥʠʷʤʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʩʦʩʪʦʷʥʠʝʤ ʠ 



ʨʝʞʠʤʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʦʦʭʨʘʥʥʳʭ ʟʦʥ ʠ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ ʚ ʟʦʥʘʭ 

ʚʳʧʫʩʢʘ ʪʝʭʥʦʛʝʥʥʳʭ ʚʦʜ ʂʦʩʪʦʤʫʢʰʩʢʦʛʦ ɻʆʂʘ 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʢ.ʪ.ʥ. ɿʦʙʢʦʚ ʄ.ɹ. 

ɿʘʢʘʟʯʠʢ: ɸʆ çʂʘʨʝʣʴʩʢʠʡ ʦʢʘʪʳʰè 

ʉʨʦʢ ʚʳʧʦʣʥʝʥʠʷ: 2015 ʛ.      

 

ʎʝʣʴʶ ʨʘʙʦʪ ʷʚʣʷʣʦʩʴ ʧʨʦʚʝʜʝʥʠʝ ʤʦʥʠʪʦʨʠʥʛʘ ʦʧʘʩʥʳʭ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʚ ʚʦʜʦʦʭʨʘʥʥʳʭ ʟʦʥʘʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʚ ʨʘʡʦʥʝ ʩʙʨʦʩʘ ʚʦʜ ʠʟ 

ʍʚʦʩʪʦʭʨʘʥʠʣʠʱʘ ʚ ʦʟ. ʆʢʫʥʝʚʦʝ ʠ ʢʘʨʴʝʨʥʳʭ ʚʦʜ ʚ ʨʫʯ. ɹʝʟʳʤʷʥʥʳʡ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪ 

ʚʳʧʦʣʥʝʥ ʩʙʦʨ ʠ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʠʟʫʯʝʥʥʦʩʪʠ ʨʘʡʦʥʘ. 

ʆʩʫʱʝʩʪʚʣʝʥ ʩʙʦʨ, ʦʙʨʘʙʦʪʢʘ ʠ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʬʦʥʜʦʚʳʭ ʜʘʥʥʳʭ ʦ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ï ʧʨʠʝʤʥʠʢʦʚ ʪʝʭʥʦʛʝʥʥʳʭ ʚʦʜ ɻʆʂʘ, 

ʚʢʣʶʯʘʷ ʩʧʫʪʥʠʢʦʚʳʝ ʩʥʠʤʢʠ, ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʢʘʨʪʳ ʠ ʧʣʘʥʳ. ʇʨʦʚʝʜʝʥʳ ʵʢʩʧʝʜʠʮʠʦʥʥʳʝ 

ʨʘʙʦʪʳ, ʚʢʣʶʯʘʶʱʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʵʣʝʤʝʥʪʦʚ ʧʦʡʤʳ ʠ ʨʫʩʣʘ, ʨʫʩʣʦʚʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʛʨʫʥʪʦʚ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʜʝʬʦʨʤʘʮʠʡ ʨʫʩʣʦʚʦʡ ʠ ʙʝʨʝʛʦʚʦʡ 

ʯʘʩʪʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʦʙʩʣʝʜʦʚʘʥʠʝ ʚʦʜʦʦʭʨʘʥʥʳʭ ʟʦʥ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʨʘʡʦʥʘʭ ʩʙʨʦʩʘ 

ʪʝʭʥʦʛʝʥʥʳʭ ʚʦʜ, ʦʙʩʣʝʜʦʚʘʥʠʝ ʚʦʨʦʥʦʢ ʤʝʩʪʥʦʛʦ ʨʘʟʤʳʚʘ ʚ ʨʫʩʣʘʭ ʠ ʫ ʧʦʡʤʝʥʥʳʭ 

ʧʨʝʧʷʪʩʪʚʠʡ, ʧʨʦʚʝʜʝʥʠʝ ʙʘʪʠʤʝʪʨʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʦʟ. ʆʢʫʥʝʚʦʝ. ʅʘ ʦʟ. ʆʢʫʥʝʚʦʝ ʚʳʧʦʣʥʝʥʦ 

ʫʩʪʨʦʡʩʪʚʦ ʚʦʜʦʤʝʨʥʦʛʦ ʧʦʩʪʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʦʜʛʦʪʦʚʣʝʥ ʥʘʫʯʥʳʡ ʦʪʯʝʪ (ʚ 2-ʭ ʯʘʩʪʷʭ) ʚʢʣʶʯʘʶʱʠʡ 

ʦʧʠʩʘʥʠʝ ʧʨʠʤʝʥʷʚʰʝʛʦʩʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʤʝʪʦʜʦʚ ʦʙʨʘʙʦʪʢʠ ʜʘʥʥʳʭ, ʬʠʟʠʢʦ ï 

ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʨʘʡʦʥʦʚ ʨʘʙʦʪ, ʨʝʟʫʣʴʪʘʪʳ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ, 

ʩʦʩʪʦʷʥʠʝ ʠ ʨʝʞʠʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʦʦʭʨʘʥʥʳʭ ʟʦʥ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. ɼʣʷ ʦʟʝʨʘ ʆʢʫʥʝʚʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʘʨʪʘ-ʩʭʝʤʘ ʛʣʫʙʠʥ ʠ ʝʛʦ ʦʩʥʦʚʥʳʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʜʘʥʦ 

ʦʧʠʩʘʥʠʝ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟʝʨʘ ʠ ʩʨʘʚʥʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʩ ʬʦʥʜʦʚʳʤʠ 

ʜʘʥʥʳʤʠ 1978 ʛ. ɺ ʦʪʯʝʪʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʠʥʬʦʨʤʘʮʠʷ ʦ ʠʤʝʶʱʠʭʩʷ ʥʝʜʦʩʪʘʪʢʘʭ ʚ ʩʠʩʪʝʤʘʭ 

ʩʙʨʦʩʘ ʪʝʭʥʦʛʝʥʥʳʭ ʚʦʜ ʚ ʦʟ. ʆʢʫʥʝʚʦʝ ʠ ʨʫʯ. ɹʝʟʳʤʷʥʥʳʡ, ʜʘʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʠʭ 

ʫʩʪʨʘʥʝʥʠʶ. 

 

ɼʦʛʦʚʦʨ ˉ1/10-57/ʅʀʈ ʧʦ ʪʝʤʝ çɸʥʘʣʠʟ ʚʦʜʥʦʛʦ ʠ ʙʠʦʛʝʥʥʦʛʦ ʩʪʦʢʘ ʚ ʆʥʝʞʩʢʦʝ ʦʟʝʨʦ ʩ 

ʚʦʜʦʩʙʦʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠè 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ʜ.ʭ.ʥ. ʃʦʟʦʚʠʢ ʇ.ɸ. 

ɿʘʢʘʟʯʠʢ: ʀʅʆɿ ʈɸʅ 

ʉʨʦʢ ʚʳʧʦʣʥʝʥʠʷ: 2015 ʛ.      

 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʦʛʦʚʦʨʦʤ ʩ ˉ 1/10-57/ʅʀʈ ʩ ʀʅʆɿ ʈɸʅ, ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʣ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʨʘʙʦʪʳ ʧʦ ʨʝʘʣʠʟʘʮʠʠ ʬʝʜʝʨʘʣʴʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ 

çʈʘʟʚʠʪʠʝ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ 2012-2020 ʛʦʜʘʭè ʧʦ 

ɻʨʘʞʜʘʥʩʢʦ-ʧʨʘʚʦʚʦʤʫ ʜʦʛʦʚʦʨʫ ˉ 57-ʅʀʈ/ʌʎʇ-2015 ʦʪ 16.10.2015 ʧʦ ʪʝʤʝ: çʆʮʝʥʢʘ 

ʜʠʬʬʫʟʥʦʡ ʙʠʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʆʥʝʞʩʢʦʝ ʦʟʝʨʦ ʠ ʨʘʟʨʘʙʦʪʢʘ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ 

ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʝʸ ʩʥʠʞʝʥʠʶè, ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʚʘ ʦʪʯʝʪʘ:  çɸʥʘʣʠʟ ʚʦʜʥʦʛʦ ʠ 

ʙʠʦʛʝʥʥʦʛʦ ʩʪʦʢʘ ʚ ʆʥʝʞʩʢʦʝ ʦʟʝʨʦ ʩ ʚʦʜʦʩʙʦʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠè (ʧʦ I ʵʪʘʧʫ) ʠ çʆʮʝʥʢʘ 

ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʙʠʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʦʟʝʨʦ ʠ ʚʢʣʘʜ ʜʠʬʬʫʟʥʦʡ ʥʘʛʨʫʟʢʠ ʚ 

ʦʙʱʫʶ. ʈʘʟʨʘʙʦʪʢʘ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʩʥʠʞʝʥʠʶ ʙʠʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 

ʆʥʝʞʩʢʦʝ ʦʟʝʨʦè (ʧʦ II ʵʪʘʧʫ). 

ɺ ʦʪʯʝʪʘʭ ʧʦ ʵʪʘʧʘʤ ʙʳʣʘ ʜʘʥʘ ʦʮʝʥʢʘ ʧʦʩʪʫʧʣʝʥʠʷ ɹʕ (ʈʤʠʥ, ʈʦʙ,ɦ NH4
+
, NO2

-
, NO3

-
, 

Nʦʨʛ ʠ Nʦʙ)ɦ ʚ ʆʥʝʞʩʢʦʝ ʦʟʝʨʦ ʦʪ ʨʘʟʣʠʯʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʝʛʦ ʚʦʜʳ (ʩ ʨʝʯʥʳʤʠ 

ʠ ʧʦʜʟʝʤʥʳʤʠ ʚʦʜʘʤʠ, ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ, ʩʦ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ, ʩ ʩʝʣʠʪʝʙʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ, ʩʦ ʩʚʘʣʢʠ ʙʳʪʦʚʳʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ, ʦʪ ʬʦʨʝʣʝʚʳʭ ʭʦʟʷʡʩʪʚ, ʩʝʣʴʩʢʦ- 

ʠ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ). 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʬʦʩʬʦʨʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʆʥʝʞʩʢʦʝ ʦʟʝʨʦ ʩʦʩʪʘʚʣʷʝʪ 924 

ʪ/ʛʦʜ, ʘʟʦʪʥʘʷ ï 15004 ʪ/ʛʦʜ (ʧʦ ʦʙʱʠʤ ʬʦʨʤʘʤ). ɸʥʪʨʦʧʦʛʝʥʥʘʷ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʈʦʙ ɦ ï 

370ʪ/ʛʦʜ, ʧʦ Nʦʙ ɦ ï 4591 ʪ/ʛʦʜ. ʆʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚ ʙʠʦʛʝʥʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʦʟʝʨʦ ʜʘʶʪ 

ʧʨʠʨʦʜʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʘ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʤʝʥʝʝ 40%. ʉʨʝʜʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 



ʜʦʤʠʥʠʨʫʶʪ ʪʦʯʝʯʥʳʝ (ʦʢʦʣʦ 60% ʦʪ ʦʙʱʝʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ). ɺ ʜʠʬʬʫʟʥʫʶ 

ʥʘʛʨʫʟʢʫ ʥʘʠʙʦʣʴʰʠʡ ʚʢʣʘʜ ʜʘʶʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ (ʦʢʦʣʦ 60%), ʬʦʨʝʣʝʚʳʝ 

ʭʦʟʷʡʩʪʚʘ (30%) ʠ ʧʦ Nʦʙ ɦ ï ʩʝʣʠʪʝʙʥʳʝ ʪʝʨʨʠʪʦʨʠʠ (22%). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʩʚʷʟʠ ʩ ʙʫʨʥʳʤ ʨʘʟʚʠʪʠʝʤ  ʬʦʨʝʣʝʚʦʜʩʪʚʘ ʥʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ʂʘʨʝʣʠʠ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ  ʚʢʣʘʜ ʵʪʦʛʦ ʠʩʪʦʯʥʠʢʘ ʚ ʙʠʦʛʝʥʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʦʟʝʨʦ.  

ɺʳʧʦʣʥʝʥʥʳʝ ʨʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʧʣʦʰʥʳʝ ʨʫʙʢʠ ʭʚʦʡʥʦʛʦ ʜʨʝʚʦʩʪʦʷ ʚ 

ʜʦʧʫʩʪʠʤʳʭ ʦʙʲʝʤʘʭ ʧʨʠʚʦʜʷʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʧʦʩʪʫʧʣʝʥʠʷ ʜʠʬʬʫʟʥʳʤ ʧʫʪʝʤ ʚ ʆʥʝʞʩʢʦʝ 

ʦʟʝʨʦ ʦʙʱʝʛʦ ʬʦʩʬʦʨʘ ʜʦ 2-7 ʪ/ʛʦʜ ʠ ʦʙʱʝʛʦ ʘʟʦʪʘ ʜʦ 80-100 ʪ/ʛʦʜ.   

ʇʨʝʜʣʦʞʝʥʳ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʥʠʞʝʥʠʶ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʦʟʝʨʦ, 

ʚʢʣʶʯʘʶʱʠʝ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʥʘ ʥʝʢʦʪʦʨʳʭ ʦʯʠʩʪʥʳʭ 

ʩʦʦʨʫʞʝʥʠʷʭ, ʩʥʠʞʝʥʠʝ ʧʦʩʪʫʧʣʝʥʠʷ ʈʦʙ ɦ ʩʦ ʩʪʦʯʥʳʤʠ ʚʦʜʘʤʠ ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʛ. 

ʇʝʪʨʦʟʘʚʦʜʩʢʘ, ʣʠʢʚʠʜʘʮʠʶ ʩʚʘʣʦʢ ʙʳʪʦʚʳʭ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʪʭʦʜʦʚ ʠ ʧʝʨʝʭʦʜ ʥʘ ʠʭ 

ʩʞʠʛʘʥʠʝ, ʦʯʠʩʪʢʫ ʣʠʚʥʝʚʳʭ ʠ ʜʨʝʥʘʞʥʳʭ ʚʦʜ ʩ ʩʝʣʠʪʝʙʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʨʝʛʣʘʤʝʥʪʘʮʠʶ 

ʚʳʨʘʱʠʚʘʥʠʷ ʪʦʚʘʨʥʦʡ ʬʦʨʝʣʠ ʥʘ ʘʢʚʘʪʦʨʠʠ ʦʟʝʨʘ. ʇʨʦʚʝʜʝʥʠʝ ʚʳʰʝʫʢʘʟʘʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦʟʚʦʣʠʪ ʩʥʠʟʠʪʴ ʘʥʪʨʦʧʦʛʝʥʥʫʶ ʬʦʩʬʦʨʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʦʟʝʨʦ ʥʘ 65 ʪ/ʛʦʜ. 

 

ʉʚʝʜʝʥʠʷ ʦ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʨʘʙʦʪʦʢ ʀɺʇʉ 

 

¶ ɸʆ çʂʘʨʝʣʴʩʢʠʡ ʦʢʘʪʳʰè ʧʝʨʝʜʘʥʳ ʤʘʪʝʨʠʘʣʳ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʨʘʡʦʥʘ ʂʦʩʪʦʤʫʢʰʠ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʨʝʛʫʣʠʨʫʝʤʳʭ ʧʦʧʫʩʢʦʚ ʚʦʜʳ ʠʟ 

ʭʚʦʩʪʦʭʨʘʥʠʣʠʱʘ; 

¶ ʆʆʆ çʂɸʄʊɽʂʆè ʧʨʝʜʩʪʘʚʣʝʥʘ ʵʢʩʧʝʨʪʠʟʘ ʧʨʠʯʠʥ ʢʦʨʨʦʟʠʠ ʪʨʫʙ ʛʦʨʷʯʝʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʚ ʜʦʤʘʭ ˉ54, 56 ʧʦ ʫʣ. ʇʦʛʨʘʥʠʯʥʦʡ ʠ ʚ ʜʦʤʝ ˉ61 ʧʦ ʫʣ. 

ʉʫʣʘʞʛʦʨʩʢʦʡ ʜʣʷ ʨʘʩʩʤʦʪʨʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʚ ʩʫʜʝ; 

¶ ɼʝʪʩʢʦʡ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʡ ʙʦʣʴʥʠʮʝ ʧʝʨʝʜʘʥʳ ʤʘʪʝʨʠʘʣʳ ʧʦ ʩʫʜʝʙʥʦʤʫ ʠʩʢʫ ʢ ʥʝʡ 

çɺʦʜʦʢʘʥʘʣʘè ʚ ʩʚʷʟʠ ʩ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝʤ ʩʦʩʪʘʚʘ ʩʪʦʯʥʳʭ ʚʦʜ ʙʦʣʴʥʠʮʳ ʥʦʨʤʘʪʠʚʥʳʤ 

ʜʦʢʫʤʝʥʪʘʤ; 

¶ ʄɹɼʆʋ çʎʝʥʪʨ ʨʘʟʚʠʪʠʷ ʨʝʙʝʥʢʘ ï ʜʝʪʩʢʠʡ ʩʘʜ ˉ87è ʧʝʨʝʜʘʥʳ ʤʘʪʝʨʠʘʣʳ ʧʦ 

ʩʫʜʝʙʥʦʤʫ ʠʩʢʫ ʢ ʥʝʤʫ çɺʦʜʦʢʘʥʘʣʘè ʚ ʩʚʷʟʠ ʩ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝʤ ʩʦʩʪʘʚʘ ʩʪʦʯʥʳʭ ʚʦʜ 

ʙʦʣʴʥʠʮʳ ʥʦʨʤʘʪʠʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ; 

¶ ʆʆʆ çʉʄʋ-505èʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦ ʩʦʩʪʘʚʫ ʚʦʜʳ ʠ ʩʪʝʧʝʥʠ ʝʝ ʟʘʛʨʷʟʥʝʥʠʷ 

ʪʨʠʥʘʜʮʘʪʠ ʦʙʲʝʢʪʦʚ ʄʫʨʤʘʥʩʢʦʡ, ʇʩʢʦʚʩʢʦʡ ʦʙʣʘʩʪʝʡ ʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʝʣʠʷ; 

¶ ɸʆ çʂʘʨʝʣʴʩʢʠʡ ʦʢʘʪʳʰè ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦ ʬʦʥʦʚʳʤ ʢʦʥʮʝʥʪʨʘʮʠʷʤ ʦʟ. 

ʆʢʫʥʝʚʦʝ ʠ ʨʫʯ. ɹʝʟʳʤʷʥʥʳʡ; 

¶ ʇʠʪʢʷʨʘʥʪʩʢʦʤʫ ʮʝʣʣʶʣʦʟʥʦʤʫ ʟʘʚʦʜʫ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦ ʬʦʥʦʚʳʤ 

ʢʦʥʮʝʥʪʨʘʮʠʷʤ ʃʘʜʦʞʩʢʦʛʦ ʦʟʝʨʘ ʚ ʨʘʡʦʥʝ ʛ. ʇʠʪʢʷʨʘʥʪʘ. 

 

ɸʅʅʆʊɸʎʀʀ  ʅʀʈ  ʀɺʇʉ,  ɺʓʇʆʃʅɽʅʅʓʍ ɺ ʈɸʄʂɸʍ 

ʄɽɾɼʋʅɸʈʆɼʅʆɻʆ  ʉʆʊʈʋɼʅʀʏɽʉʊɺɸ 

 

ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ ʦʩʫʱʝʩʪʚʣʷʝʪ ʤʥʦʛʦʣʝʪʥʶʶ ʘʢʪʠʚʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʦ 

ʧʨʦʚʝʜʝʥʠʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʨʘʤʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. ɺ 2015  ʛ. ʧʨʦʚʝʜʝʥʳ 

ʨʘʙʦʪʳ ʧʦ 7 ʧʨʦʝʢʪʘʤ (ʤʥʦʛʦʩʪʦʨʦʥʥʠʝ - 2, ʜʚʫʭʩʪʦʨʦʥʥʠʝ - 5).  

ʀʥʩʪʠʪʫʪ ʷʚʣʷʝʪʩʷ ʩʦʫʯʨʝʜʠʪʝʣʝʤ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ ʠʤ. ʌ. ʅʘʥʩʝʥʘ.  

ʆʩʥʦʚʥʳʤʠ ʧʘʨʪʥʝʨʘʤʠ ʀɺʇʉ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ ʷʚʣʷʶʪʩʷ ʄʠʥʠʩʪʝʨʩʪʚʦ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʌʠʥʣʷʥʜʠʠ, ʫʥʠʚʝʨʩʠʪʝʪʳ ʛʦʨʦʜʦʚ ʃʫʥʜ ʠ ʋʧʧʩʘʣʘ (ʐʚʝʮʠʷ),  ɹʝʨʛʝʥ 

(ʅʦʨʚʝʛʠʷ), ʁʦʵʥʩʫʫ, ʊʫʨʢʫ ʠ  ʍʝʣʴʩʠʥʢʠ (ʌʠʥʣʷʥʜʠʷ), ʋʥʠʚʝʨʩʠʪʝʪ ʊʘʨʪʫ (ʕʩʪʦʥʠʷ), 

ʋʥʠʚʝʨʩʠʪʝʪ ʂʸʣʴʥʘ (ɻʝʨʤʘʥʠʷ), ʀʥʩʪʠʪʫʪ ʤʦʨʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (ʌʠʥʣʷʥʜʠʷ), ʀʥʩʪʠʪʫʪ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʪʝʭʥʦʣʦʛʠʡ (ʐʚʝʡʮʘʨʠʷ), ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʅʘʥʩʝʥʦʚʩʢʠʡ ʎʝʥʪʨ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ (NIERSC), ʀʥʩʪʠʪʫʪ 

ʤʝʪʝʦʨʦʣʦʛʠʠ ʄʘʢʩʘ ʇʣʘʥʢʘ (MPG-IMET) (ɻʝʨʤʘʥʠʷ).  

ʆʩʥʦʚʥʳʝ ʬʦʨʤʳ ʨʘʙʦʪʳ: ʧʨʦʚʝʜʝʥʠʝ ʩʦʚʤʝʩʪʥʳʭ ʥʘʫʯʥʳʭ ʨʘʙʦʪ, ʵʢʩʧʝʜʠʮʠʡ, 

ʧʦʣʝʚʳʭ ʠ ʣʘʙʦʨʘʪʦʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʨʦʝʢʪʘʤ, ʩʦʚʤʝʩʪʥʦʝ ʦʙʩʫʞʜʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ 



ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʜʛʦʪʦʚʢʘ ʧʫʙʣʠʢʘʮʠʡ, ʥʘʧʠʩʘʥʠʝ ʦʪʯʝʪʦʚ, ʦʙʤʝʥ ʩʧʝʮʠʘʣʠʩʪʘʤʠ, 

ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʧʨʦʩʚʝʱʝʥʠʶ. ʀɺʇʉ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʝʪ ʚ ʩʦʚʤʝʩʪʥʳʭ 

ʧʨʦʝʢʪʘʭ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʧʨʦʛʨʘʤʤʘʤ. 

ɺ 2015 ʛ. ʩʦʪʨʫʜʥʠʢʠ ʀɺʇʉ ʫʯʘʩʪʚʦʚʘʣʠ ʚ 38 ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ 

(ʢʦʥʬʝʨʝʥʮʠʠ, ʩʝʤʠʥʘʨʳ ʠ  ʟʘʩʝʜʘʥʠʷ), ʘ ʪʘʢʞʝ ʚ ʥʝʩʢʦʣʴʢʠʭ ʨʘʙʦʯʠʭ ʚʩʪʨʝʯʘʭ ʠ 

ʧʝʨʝʛʦʚʦʨʘʭ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʪʝʢʫʱʠʭ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʙʫʜʫʱʠʭ ʧʨʦʝʢʪʦʚ (9 ʚʳʝʟʜʦʚ - 118 

ʯʝʣ/ʜʝʥʴ).  

ɺ 2015 ʛʦʜʫ  ʀɺʇʉ ʧʨʠʥʷʣ 26 ʠʥʦʩʪʨʘʥʥʳʭ ʢʦʣʣʝʛ, ʫʯʘʩʪʚʦʚʘʚʰʠʭ ʚ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ 

ʀɺʇʉ ʤʝʨʦʧʨʠʷʪʠʷʭ (216 ʯʝʣ/ʜʝʥʴ).  

    ɺ 2015 ʛ. ʚ ʨʘʤʢʘʭ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʀɺʇʉ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʦʨʛʘʥʠʟʦʚʘʣ ʠ ʧʨʦʚʝʣ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ: 

× ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʚʝʱʘʥʠʝ ʧʦ ʧʨʦʝʢʪʫ çʃʘʜʦʞʩʢʦʝ ʦʟʝʨʦ: ʞʠʟʥʴ ʧʦʜ ʣʝʜ - 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʜʣʝʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʜ ʚʣʠʷʥʠʝʤ ʛʣʦʙʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡè (Lake 

Ladoga: life under ice Interplay of under-ice processes by global change A Russian-Swiss 

multi-disciplinary project). 

13-14.03.2015. ʇʝʪʨʦʟʘʚʦʜʩʢ ï 40 ʫʯʘʩʪʥʠʢʦʚ (15 ï ʠʥʦʩʪʨʘʥʮʝʚ ʠʟ 9 ʩʪʨʘʥ),  

× ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʝʤʠʥʘʨ ʧʦ  ʩʦʚʤʝʩʪʥʦʤʫ ʨʦʩʩʠʡʩʢʦ-ʬʠʥʩʢʦʤʫ ʧʨʦʝʢʪʫ çʎʠʢʣ 

ʫʛʣʝʨʦʜʘ ʚ ʩʠʩʪʝʤʝ ʦʟʝʨʦ-ʘʪʤʦʩʬʝʨʘ: ʥʘʙʣʶʜʝʥʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝè (Carbon Cycle in 

Lake - Atmosphere Continuum ï  CarLAC) ʚ ʨʘʤʢʘʭ ʄʝʤʦʨʘʥʜʫʤʘ ʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʠ 

ʧʦ ʚʦʧʨʦʩʘʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʥʘʫʯʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʦʡ  çʇʘʥ-ʝʚʨʘʟʠʡʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪè - PEEX (Pan-Eurasian 

Experiment) ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ  ʠʟʤʝʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ 

ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʢʣʠʤʘʪʘ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɽʚʨʦʧʳ ʠ ɸʟʠʠ, ʚ ʦʩʥʦʚʥʦʤ ʚ 

ʘʨʢʪʠʯʝʩʢʦʡ ʠ ʙʦʨʝʘʣʴʥʦʡ ʟʦʥʘʭ. 

   31.08-03.09. ï ʇʝʪʨʦʟʘʚʦʜʩʢ ï 15 ʫʯʘʩʪʥʠʢʦʚ (8 ï ʠʥʦʩʪʨʘʥʥʳʭ ʢʦʣʣʝʛ) 

 

ɼʚʫʩʪʦʨʦʥʥʠʝ ʧʨʦʝʢʪʳ 

 

ɼʦʛʦʚʦʨ ʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʋʥʠʚʝʨʩʠʪʝʪʦʤ ʛ. ʍʝʣʴʩʠʥʢʠ (ʌʠʥʣʷʥʜʠʷ)   

ɼʦʛʦʚʦʨ ʅʊʀʄʀ 0577/01/15 (ʪʨʝʪʠʡ ʧʝʨʠʦʜ, 2015-2017) 

ʈʫʢʦʚʦʜʠʪʝʣʠ: ʈʝʛʝʨʘʥʜ ʊ.ʀ., ʊʝʨʞʝʚʠʢ ɸ.ʖ. 

ʇʘʨʪʥʝʨ: ʋʥʠʚʝʨʩʠʪʝʪ ʛ. ʍʝʣʴʩʠʥʢʠ (ʌʠʥʣʷʥʜʠʷ)  

ʅʘʧʨʘʚʣʝʥʠʝ: ʆʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚʦʜʥʳʭ ʦʙʝ̡ʢʪʦʚ. ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʩʚʝʱʝʥʠʝ. 

ʇʨʦʚʝʜʝʥʠʝ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

 

 ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ ʧʨʠʥʷʣ ʫʯʘʩʪʠʝ  ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ  ʟʠʤʥʠʭ ʣʠʤʥʦʣʦʛʠʯʝʩʢʠʭ 

ʢʫʨʩʘʭ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ ʋʥʠʚʝʨʩʠʪʝʪʦʤ ʛ. ʍʝʣʴʩʠʥʢʠ  (2 ʩʦʪʨʫʜʥʠʢʘ) (15-21.02.2015). 

ɺ ʢʫʨʩʘʭ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʩʣʝʜʫʶʱʠʝ ʦʨʛʘʥʠʟʘʮʠʠ: Aquatic Sciences Laboratory, 

University of Helsinki, Department of Physics, University of Helsinki, Limnology Laboratory, 

University of Jyvªskylª.  

ɿʘʥʷʪʠʷ ʧʨʦʚʦʜʠʣʠ ʠʟʚʝʩʪʥʳʝ ʫʯʝʥʳʝ:   Professor Lauri Arvola, Lammi Biological 

Station, Professor Kalevi Salonen, Jyvªskylª/Limnology, Professor Matti Leppªranta, 

Helsinki/Physics,  Mr Tom Kokkonen, Helsinki/Physics. 

ɺ ʧʨʦʛʨʘʤʤʫ ʢʫʨʩʦʚ ʙʳʣʠ ʚʢʣʶʯʝʥʳ ʢʘʢ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʣʝʢʮʠʠ, ʪʘʢ ʠ ʧʨʘʢʪʠʯʝʩʢʠʝ 

ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʋʯʘʩʪʥʠʢʠ ʢʫʨʩʦʚ ʧʨʝʜʩʪʘʚʠʣʠ ʨʝʟʫʣʴʪʘʪʳ ʩʚʦʠʭ ʨʘʙʦʪ ʥʘ ʦʙʱʝʤ 

ʩʝʤʠʥʘʨʝ.  
 

 

ɼʦʛʦʚʦʨ ʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʋʥʠʚʝʨʩʠʪʝʪʦʤ ʛ. ʂʸʣʴʥ (ɻʝʨʤʘʥʠʷ)  

ɼʦʛʦʚʦʨ ʅʊʀʄʀ 0654/01/13 (2013-2017) 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʉʫʙʝʪʪʦ ɼ.ɸ.  

ʇʘʨʪʥʝʨ: ʋʥʠʚʝʨʩʠʪʝʪ ʛ. ʂʸʣʴʥ (ɻʝʨʤʘʥʠʷ) 

ʅʘʧʨʘʚʣʝʥʠʝ: ʇʨʦʚʝʜʝʥʠʝ ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 



ʇʝʨʝʛʦʚʦʨʳ ʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ 

 

ɼʦʛʦʚʦʨ ʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʋʥʠʚʝʨʩʠʪʝʪʦʤ ʛ. ʊʘʨʪʫ (ʕʩʪʦʥʠ̫)  

ɼʦʛʦʚʦʨ ʅʊʀʄʀ 0299/01/14 (2014-2019) 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʉʫʙʝʪʪʦ ɼ.ɸ. 

ʇʘʨʪʥʝʨ: ʋʥʠʚʝʨʩʠʪʝʪ ʛ. ʊʘʨʪʫ (ʕʩʪʦʥʠʷ)  

ʅʘʧʨʘʚʣʝʥʠʝ: ʇʨʦʚʝʜʝʥʠʝ ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

ʇʨʦʚʝʜʝʥʠʝ ʧʦʣʝʚʳʭ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (28.03.2015 - 06.04.2015) (1 

ʠʥʦʩʪʨʘʥʥʳʡ ʩʦʪʨʫʜʥʠʢ) 

ʇʨʦʚʝʜʝʥʠʝ ʧʦʣʝʚʳʭ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (16-30 ʘʚʛʫʩʪʘ 2015) ʧʦ ʤʘʨh ʨʫʪʫ 

ʇʝʪʨʦʟʘʚʦʜʩʢ-ʇʫʜʦʞ-ʂʘʨʛʦʧʦʣʴ-ʅʷʥʜʦʤʘ-ɺʝʣʴʩʢ-ʐʝʥʢʫʨʩʢ-ʂʦʥʦʰʘ-ɺʦʣʦʛʜʘ-ʏʝʨʝʧʦʚʝʮ-

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ) çʍʨʦʥʦʣʦʛʠʷ ʧʦʩʣʝʜʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ (20000 ʣʝʪ ʥʘʟʘʜ) ʠ ʝʛʦ ʩʚʷʟʴ ʩ 

ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʉɿ ʈʦʩʩʠʠè 

(1 ʠʥʦʩʪʨʘʥʥʳʡ ʩʦʪʨʫʜʥʠʢ) 

 

ʄʝʤʦʨʘʥʜʫʤ ʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʠ ʧʦ ʚʦʧʨʦʩʘʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʋʥʠʚʝʨʩʠʪʝʪʦʤ ʉʚʷʪʦʡ 

ɸʥʜʨʝʫʩ (ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ) 

ɼʦʛʦʚʦʨ ʅʊʀʄʀ 0577/02/15  (2015-2020) 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʉʫʙʝʪʪʦ ɼ.ɸ. 

ʇʘʨʪʥʝʨ: ʋʥʠʚʝʨʩʠʪʝʪ ʉʚʷʪʦʡ ɸʥʜʨʝʫʩ (ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ) 

ʅʘʧʨʘʚʣʝʥʠʝ: ʇʨʦʚʝʜʝʥʠʝ ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

 

 

ʇʨʦʚʝʜʝʥʠʝ ʧʦʣʝʚʳʭ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ (16-30 ʘʚʛʫʩʪʘ 2015) ʧʦ ʤʘʨh ʨʫʪʫ 

ʇʝʪʨʦʟʘʚʦʜʩʢ-ʇʫʜʦʞ-ʂʘʨʛʦʧʦʣʴ-ʅʷʥʜʦʤʘ-ɺʝʣʴʩʢ-ʐʝʥʢʫʨʩʢ-ʂʦʥʦʰʘ-ɺʦʣʦʛʜʘ-ʏʝʨʝʧʦʚʝʮ-

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ) çʍʨʦʥʦʣʦʛʠʷ ʧʦʩʣʝʜʥʝʛʦ ʦʣʝʜʝʥʝʥʠʷ (20000 ʣʝʪ ʥʘʟʘʜ) ʠ ʝʛʦ ʩʚʷʟʴ ʩ 

ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʉɿ ʈʦʩʩʠʠè (1 ʠʥʦʩʪʨʘʥʥʳʡ ʩʦʪʨʫʜʥʠʢ) 

 

 

ɼʦʛʦʚʦʨ ʥʘ ʧʦʣʫʯʝʥʠʝ ʛʨʘʥʪʘ  ʦʪ ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʬʦʥʜʘ  çFondation pour l`Etude des 

Eaux du Lemanè (ʐʚʝʡʮʘʨʠʷ) ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʨʦʝʢʪʫ çʃʘʜʦʞʩʢʦʝ 

ʦʟʝʨʦ: ʞʠʟʥʴ ʧʦʜʦ ʣʴʜʦʤ ï ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦʮʝʩʩʦʚ ʧʦʜʦ ʣʴʜʦʤ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʛʣʦʙʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡè (çLake Ladoga: life under ice Interplay  of under-ice processes by 

global change A Russian-Swiss multi -disciplinary  projectè)   (2014-2016) 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʌʠʣʘʪʦʚ ʅ.ʅ.  

ʇʘʨʪʥʝʨ: ʀʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʬʦʥʜ  çFondation pour l`Etude des Eaux du Lemanè (ʬʦʥʜ  

ʠʩʩʣʝʜʦʚʘʥʠʡ  ɾʝʥʝʚʩʢʦʛʦ ʦʟʝʨʘ)  (ʐʚʝʡʮʘʨʠʷ)  

ʅʘʧʨʘʚʣʝʥʠʝ: ʇʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʧʨʦʝʢʪʫ çʃʘʜʦʞʩʢʦʝ ʦʟʝʨʦ: ʞʠʟʥʴ ʧʦʜʦ ʣʴʜʦʤ ï 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦʮʝʩʩʦʚ ʧʦʜʦ ʣʴʜʦʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʣʦʙʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡè    

 

ʇʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪ  13-27.03.2015 ʥʘ ʆʥʝʞʩʢʦʤ ʦʟʝʨʝ  (14 ʠʥʦʩʪʨʘʥʥʳʭ 

ʫʯʘʩʪʥʠʢʦʚ) 

ʇʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪ 31.05-8.06.2015  ʥʘ ʆʥʝʞʩʢʦʤ ʦʟʝʨʝ (4 ʠʥʦʩʪʨʘʥʥʳʭ 

ʫʯʘʩʪʥʠʢʦʚ)  

ʇʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʨʘʙʦʪ 12-27 ʦʢʪʷʙʨʷ  ʥʘ ʆʥʝʞʩʢʦʤ ʠ ʃʘʜʦʞʩʢʦʤ ʦʟʝʨʘʭ   (3 

ʠʥʦʩʪʨʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʘ) 

 

ɺ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʚ 2015 ʛ. ʧʨʦʚʝʜʝʥʳ ʩʝʟʦʥʥʳʝ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʇʝʪʨʦʟʘʚʦʜʩʢʦʡ ʛʫʙʝ ʥʘ ʙʘʟʦʚʦʡ ʩʪʘʥʮʠʠ ʠ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ (ʟʘ 

ʀʚʘʥʦʚʩʢʠʤʠ ʦʩʪʨʦʚʘʤʠ), ʘ ʪʘʢʞʝ ʥʘ ʪʨʝʭ ʩʪʘʥʮʠʷʭ ʚ ʃʘʜʦʞʩʢʦʤ ʦʟʝʨʝ ʦʩʝʥʴʶ. ʋʩʪʘʥʦʚʣʝʥʦ 

ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʚ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʫʯʘʩʪʢʘʭ, ʘ ʪʘʢʞʝ ʚʦʜʦʦʙʤʝʥ ʇʝʪʨʦʟʘʚʦʜʩʢʦʡ ʛʫʙʳ ʩ ʫʯʝʪʦʤ 

ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʥʝʝ ʧʨʠʪʦʯʥʳʭ ʚʦʜ ʩ ʚʦʜʦʩʙʦʨʘ, ʩ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ ʠ ʦʟʝʨʥʳʭ. 

ʆʧʨʝʜʝʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʚ ʚʦʜʝ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʘʣʣʦʭʪʦʥʥʦʛʦ ʠ ʘʚʪʦʭʪʦʥʥʦʛʦ ʆɺ ʠ 



ʫʩʪʘʥʦʚʣʝʥʳ ʢʠʥʝʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʠʭ ʪʨʘʥʩʬʦʨʤʘʮʠʠ. ʇʦʜʛʦʪʦʚʣʝʥ ʧʨʦʤʝʞʫʪʦʯʥʳʡ 

ʦʪʯʝʪ ʧʦ ʧʨʦʝʢʪʫ. 

ʇʨʦʚʝʜʝʥʳ ʧʦʣʝʚʳʝ ʨʘʙʦʪʳ  ʥʘ ʇʝʪʨʦʟʘʚʦʜʩʢʦʡ ʛʫʙʝ ʠ ʦʪʦʙʨʘʥʳ  ʢʦʨʦʪʢʠʝ ʢʝʨʥʳ  

ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ. ɺʳʧʦʣʥʝʥʳ ʭʠʤʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʇʝʪʨʦʟʘʚʦʜʩʢʦʡ 

ʛʫʙʳ ʧʦ 30 ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ. ʏʘʩʪʠʯʥʦ ʚʳʧʦʣʥʝʥʳ ʤʠʢʨʦʧʘʣʝʦʥʪʦʣʦʛʠʯʝʩʢʠʝ ʘʥʘʣʠʟʳ 

ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ: ʭʠʨʦʥʦʤʠʜʥʳʡ ʠ ʜʠʘʪʦʤʦʚʳʡ ʠ ʧʦʣʫʯʝʥʳ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ 

ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ (ʉʳʨʳʭ ʃ.ɸ.,  ʜ.ʛ.ʥ. ʉʫʙʝʪʪʦ ɼ.ɸ.) 

  ʇʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ, ʙʠʦʛʝʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʠ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʚ ʩʝʤʠʜʝʩʷʪʳʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʧʨʦʠʟʦʰʣʠ 

ʠʟʤʝʥʝʥʠʷ ʥʘ ʚʦʜʦʩʙʦʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʣʠ ʢ ʠʟʤʝʥʝʥʠʶ ʧʨʦʜʫʢʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʚ  ʵʢʦʩʠʩʪʝʤʝ ʟʘʣʠʚʘ (ʢ.ʛ.ʥ. ɹʝʣʢʠʥʘ ʅ.ɸ., ʂʫʣʠʢ ʅ.ɺ.).  

 

¶ ʆʨʛʘʥʠʟʦʚʘʥʦ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʚʝʱʘʥʠʝ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʶ ʩʦʚʤʝʩʪʥʳʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ. 13.03.2015. ʇʝʪʨʦʟʘʚʦʜʩʢ. ʆʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ ʫʯʘʩʪʥʠʢʦʚ - 40. ɺ  ʪʦʤ 

ʯʠʩʣʝ 15 ʠʥʦʩʪʨʘʥʮʝʚ ʠʟ 9 ʩʪʨʘʥ, ʧʨʠʛʣʘʰʝʥʥʳʭ  ʮʝʥʪʨʦʤ ʣʠʤʥʦʣʦʛʠʠ 

ʇʦʣʠʪʝʭʥʠʯʝʩʢʦʡ ʐʢʦʣʳ (EPFL), ʛ. ʃʦʟʘʥʥʘ (ʐʚʝʡʮʘʨʠʷ)   ʧʦ ʛʨʘʥʪʫ  ʥʘʫʯʥʦʛʦ 

ʬʦʥʜʘ ELɽMO. 

¶ ɺʧʝʨʚʳʝ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚ ʢʣʶʯʝʚʳʭ (ʩ ʥʘʫʯʥʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ  ʪʦʯʝʢ ʟʨʝʥʠʷ) 

ʨʘʡʦʥʘʭ ʃʘʜʦʞʩʢʦʛʦ ʠ ʆʥʝʞʩʢʦʛʦ  ʦʟʝʨ ʦʨʛʘʥʠʟʦʚʘʥʳ  ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ 

ʢʦʤʧʣʝʢʩʥʳʝ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʥʘʪʫʨʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʛʠʜʨʦʬʠʟʠʯʝʩʢʠʤʠ ʠ ʭʠʤʠʢʦ-

ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʦʜʣʝʜʥʦʛʦ ʩʣʦʷ (ʢʦʥʪʘʢʪʥʳʡ ʩʣʦʡ çʚʦʜʘ-ʣʝʜè), 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʣʦʷ ʚʦʜʳ (0-30 ʤ) ʠ ʩʦʙʩʪʚʝʥʥʦ ʣʴʜʘ, ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʷ  ʩʪʨʫʢʪʫʨʳ ʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʦʙʱʝʩʪʚ ʛʠʜʨʦʙʠʦʥʪʦʚ  ʚ  ʵʪʠʭ ʩʠʩʪʝʤʘʭ, ʦʮʝʥʝʥʳ 

ʦʩʦʙʝʥʥʦʩʪʠ  ʬʦʨʤʠʨʦʚʘʥʠʷ  ʢʘʯʝʩʪʚʘ ʚʦʜ. ɺʳʷʚʣʝʥʳ  ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʣʠʷʥʠʷ  

ʠʟʤʝʥʝʥʠʡ  ʢʣʠʤʘʪʘ ʥʘ ʵʢʦʩʠʩʪʝʤʳ ʦʟʝʨ. ʇʨʦʚʝʜʝʥʳ  ʵʢʩʧʝʜʠʮʠʠ:  ʚ ʤʘʨʪʝ ʥʘ ʣʴʜʫ 

ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ ʩ 14 ʧʦ 27 ʤʘʨʪʘ ʧʦ ʨʝʘʣʠʟʘʮʠʠ  7  ʧʦʜʧʨʦʝʢʪʦʚ.   ʋʯʘʩʪʚʦʚʘʣʦ 40  

ʩʧʝʮʠʘʣʠʩʪʦʚ  ʠʟ 9 ʩʪʨʘʥ. 

¶ ʆʨʛʘʥʠʟʘʮʠʠ ï ʫʯʘʩʪʥʠʢʠ ʧʨʦʝʢʪʘ: Northern Water Problems Institute (NWPI), Karelian 

Research Center, RAS, Petrozavodsk, LimnologicalInstitute (IL), RAS, St-Petersburg , 

Arctic and Antarctic Research Institute (AARI), St-Petersburg, Nansen International 

Environments and Remote Sensing Center (NIERSC), St-Petersburg, Ecole Polytechnique 

F®d®rale de Lausanne (EPFL), Lausanne University of Geneva (UNIGE), Forel Institute, 

Geneva, Eawag, Kastanienbaum and D¿bendorf,  University of Konstanz, Konstanz, 

Germany, Uppsala University, Uppsala, Sweden,  UMR CARRTEL, Limniques/Alpine 

Research Centre on Lake Food webs, INRA-Thonon-les-Bains, (INRA-CARRTEL) France . 

¶ ʇʨʦʚʝʜʝʥʳ ʜʚʝ ʵʢʩʧʝʜʠʮʠʠ ʚ ʠʶʥʝ  ʠ ʦʢʪʷʙʨʝ 2015 ʛ. ʥʘ ʆʥʝʞʩʢʦʤ  ʦʟʝʨʝ. 

¶ ʇʨʦʚʝʜʝʥʘ ʦʜʥʘ ʵʢʩʧʝʜʠʮʠʷ ʥʘ  ʃʘʜʦʞʩʢʦʤ ʦʟʝʨʝ ʚ ʥʦʷʙʨʝ 2015 ʛ.   

¶ ɼʘʥʥʳʝ  ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ  ʜʣʷ ʨʝʰʝʥʠʷ ʢʘʢ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʧʨʦʙʣʝʤ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʢʦʩʠʩʪʝʤ ʦʟʝʨ, ʚʢʣʶʯʘʷ ʧʨʦʛʥʦʟ  ʠʟʤʝʥʝʥʠʡ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʢʣʠʤʘʪʘ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʪʘʢ ʠ ʧʨʘʢʪʠʯʝʩʢʠ ʚʘʞʥʳʭ ʟʘʜʘʯ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʚ ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ ʦʟʝʨʘ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ   

ʚʦʜ ʦʟʝʨ ʜʣʷ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʥʘ  ʜʘʣʴʥʶʶ ʧʝʨʩʧʝʢʪʠʚʫ. 

 

ʆʞʠʜʘʝʤʳʝ ʨʝʟʫʣʴʪʘʪʳ  ʠʩʩʣʝʜʦʚʘʥʠʡ 

Å ʇʦʣʫʯʝʥʠʝ ʥʦʚʳʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʥʘʥʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʫʣʫʯʰʝʥʠʶ ʧʦʥʠʤʘʥʠʷ 
ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʢʦʩʠʩʪʝʤʳ ʦʟʝʨʘ ʧʦʜʦ ʣʴʜʦʤ. 

Å ʇʨʦʛʥʦʩʪʠʯʝʩʢʠʝ  ʨʘʩʯʝʪʳ  ʠʟʤʝʥʝʥʠʷ  ʵʢʦʩʠʩʪʝʤʳ  ʦʟʝʨʘ  ʧʨʠ  ʨʘʟʥʳʭ ʩʮʝʥʘʨʠʷʭ 
ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ  ʚʦʟʜʝʡʩʪʚʠʡ. 

Å ʇʦʣʫʯʝʥʠʝ  ʥʦʚʳʭ   ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʥʘʥʠʡ  ʜʣʷ ʙʦʣʝʝ ʪʦʯʥʦʛʦ ʧʦʥʠʤʘʥʠʷ   
ʣʠʤʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ  (ʧʨʦʮʝʩʩʳ  ʧʝʨʝʤʝʰʠʚʘʥʠʷ, ʪʨʘʥʩʬʦʨʤʘʮʠʠ 

ʚʝʱʝʩʪʚʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʘʯʝʩʪʚʘ ʚʦʜ ʧʦʜʦ ʣʴʜʦʤ, ʵʚʪʨʦʬʠʨʦʚʘʥʠʝ,  ʢʨʠʦʙʠʦʣʦʛʠʷ). 

ɹʫʜʫʪ ʧʦʣʫʯʝʥʳ ʥʦʚʳʝ ʩʚʝʜʝʥʠʷ, ʚʘʞʥʳʝ ʠ ʜʣʷ ʧʨʠʥʷʪʠʷ  ɿʘʢʦʥʘ ʦʙ ʦʭʨʘʥʝ  

ʃʘʜʦʞʩʢʦʛʦ ʠ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨ. 

 



ʄʥʦʛʦʩʪʦʨʦʥʥʠʝ ʧʨʦʝʢʪʳ 

 

ɼʦʛʦʚʦʨ ʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʇʨʦʛʨʘʤʤʦʡ çɹʘʣʪʠʡʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪè 

ʋʥʠʚʝʨʩʠʪʝʪʘ ʛ. ʋʧʩʘʣʘ (ʐʚʝʮʠʷ) 

ɼʦʛʦʚʦʨ ʅʊʀʄʀ 0042/01/10 (ʦʪ 2010 ï ʙʝʩʩʨʦʯʥʳʡ) 

ʈʫʢʦʚʦʜʠʪʝʣʴ:  ʈʝʛʝʨʘʥʜ ʊ.ʀ. 

ʇʘʨʪʥʝʨ: ʋʥʠʚʝʨʩʠʪʝʪ ʛ. ʋʧʧʩʘʣʘ (ʐʚʝʮʠʷ)  

ʅʘʧʨʘʚʣʝʥʠʝ: ʆʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚʦʜʥʳʭ ʦʙʝ̡ʢʪʦʚ. ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʩʚʝʱʝʥʠʝ. 

 

ʋʯʘʩʪʠʝ ʚ ʢʦʥʬʝʨʝʥʮʠʠ ʇʨʦʛʨʘʤʤʳ çɹʘʣʪʠʡʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪè (1 ʩʦʪʨʫʜʥʠʢ) (10-

13.05.2015) 

ʇʨʦʚʝʜʝʥʠʝ ʢʫʨʩʦʚ ʇʨʦʛʨʘʤʤʳ çɹʘʣʪʠʡʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪè ʚ ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ ï ʣʠʮʝʡ 

ˉ37 ï 30 ʩʣʫʰʘʪʝʣʝʡ. 

 

ʄʝʤʦʨʘʥʜʫʤ ʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʠ ʧʦ ʚʦʧʨʦʩʘʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʄʝʞʜʫʥʘʨʦʜʥʦʡ 

ʇʨʦʛʨʘʤʤʦʡ  çʇʘʥ-ʝʚʨʦʟʠʡʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪè  

ɼʦʛʦʚʦʨ ʅʊʀʄʀ 0577/03/15 (ʩ 2015 ï ʙʝʩʩʨʦʯʥʳʡ) 

ʈʫʢʦʚʦʜʠʪʝʣʴ: ʉʫʙʝʪʪʦ ɼ.ɸ. 

ʇʘʨʪʥʝʨ: ʋʥʠʚʝʨʩʠʪʝʪ ʛ. ʍʝʣʴʩʠʥʢʠ (ʌʠʥʣʷʥʜʠʷ)  

ʅʘʧʨʘʚʣʝʥʠʝ: ʀʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ  ʠʟʤʝʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʷʤʠ 

ʢʣʠʤʘʪʘ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɽʚʨʦʧʳ ʠ ɸʟʠʠ, ʚ ʦʩʥʦʚʥʦʤ ʚ ʘʨʢʪʠʯʝʩʢʦʡ ʠ ʙʦʨʝʘʣʴʥʦʡ ʟʦʥʘʭ. 

 

 ʋʯʘʩʪʠʝ ʚ I ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ  ʠ V ʩʦʚʝʱʘʥʠʠ ʇʨʦʛʨʘʤʤʳ  (PEEX)  (1 ʩʦʪʨʫʜʥʠʢ) 

(10-13.02.2015) 

ʋʯʘʩʪʠʝ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ (1 ʩʦʪʨʫʜʥʠʢ) (6-9.05.2015) ʛ. ʕʚʦʨʘ, ʇʦʨʪʫʛʘʣʠʷ  

ʈʘʙʦʯʝʝ ʩʦʚʝʱʘʥʠʝ ʫʯʘʩʪʥʠʢʦʚ ʩʦʚʤʝʩʪʥʦʛʦ ʨʦʩʩʠʡʩʢʦ-ʬʠʥʩʢʦʛʦ ʧʨʦʝʢʪʘ çʎʠʢʣ ʫʛʣʝʨʦʜʘ ʚ 

ʩʠʩʪʝʤʝ ʦʟʝʨʦ-ʘʪʤʦʩʬʝʨʘ: ʥʘʙʣʶʜʝʥʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝè (Carbon Cycle in Lake - Atmosphere 

Continuum ï  CarLAC) (31.08-03.09.2015) ʇʝʪʨʦʟʘʚʦʜʩʢ  (8 ʠʥʦʩʪʨʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ) 

 

ʇʨʦʝʢʪ Baltex- BACC II    (ʩʪʨʘʥʳ  ɽʉ ʠ ʈʦʩʩʠʷ) 

ɺ 2015 ʛʦʜʫ ʟʘʢʦʥʯʝʥʳ   ʨʘʙʦʪʳ ʧʦ  ʧʨʦʝʢʪʫ  (Second BALTEX Assessment of Climate 

Change for the Baltic Sea basin  ʠʟʜʘʥʠʝʤ  ʦʙʦʱʘʶʱʝʡ  ʤʦʥʦʛʨʘʬʠʠ  - . Second Assessment of 

Climate Change for the Baltic Sea Basin. The BACC Author Team.  Filatov N. Nazarova L.  Recent 

change ï River Run-off and  Ice cover.   Germany. Springer. 2015. Pp. 99-116. 

 

Marie Curie IRSES-EU:   

ɼʦʛʦʚʦʨ: GHG-LAKE (Towards a comprehensive understanding of transport of energy and 

greenhouse gases in lacustrine ecosystems) EC Grant Agreement No:   612642 

ʈʫʢʦʚʦʜʠʪʝʣʴ ʦʪ ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ: ɿʜʦʨʦʚʝʥʥʦʚʘ ɻ.ʕ. 

ʇʘʨʪʥʝʨʳ ʧʦ ʧʨʦʝʢʪʫ: ʋʥʠʚʝʨʩʠʪʝʪ ʛ. ʍʝʣʴʩʠʥʢʠ (ʌʠʥʣʷʥʜʠʷ), ʋʥʠʚʝʨʩʠʪʝʪ ʛ. ʉʪʦʢʛʦʣʴʤ 

(ʐʚʝʮʠʷ), ʋʥʠʚʝʨʩʠʪʝʪ ʛ. ʃʠʥʯʸʧʠʥʛ (ʐʚʝʮʠʷ), ʋʥʠʚʝʨʩʠʪʝʪ  ʂʘʣʠʬʦʨʥʠʠ (ʉʐɸ), ʄɻʋ ʠʤ. 

ʃʦʤʦʥʦʩʦʚʘ (ʈʦʩʩʠʷ), ʀʥʩʪʠʪʫʪ ʬʠʟʠʢʠ ʘʪʤʦʩʬʝʨʳ ʠʤ. ɸ.ʄ. ʆʙʫʭʦʚʘ ʈɸʅ (ʈʦʩʩʠʷ). 

ʇʘʨʪʥʝʨ: ʋʥʠʚʝʨʩʠʪʝʪ ʛ. ʍʝʣʴʩʠʥʢʠ (ʌʠʥʣʷʥʜʠʷ)  

ʅʘʧʨʘʚʣʝʥʠʝ: ʀʟʫʯʝʥʠʝ ʧʝʨʝʥʦʩʘ ʵʥʝʨʛʠʠ ʠ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʦʟʝʨʥʳʭ ʵʢʦʩʠʩʪʝʤʘʭ. 

 

 

 

 

 

 

 

 

 

 



 

ʇʫʙʣʠʢʘʮʠʠ 2015 ʛʦʜʘ 
(ʜʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʌʝʜʝʨʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʤʦʥʠʪʦʨʠʥʛʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʫʯʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʚʳʧʦʣʥʷʶʱʠʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ, ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʘʙʦʪʳ 

http://www.sciencemon.ru) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

ʀʅʌʆʈʄɸʎʀʗ ʆ ʇɸʊɽʅʊʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ,  

ʆʍʈɸʅɽ ʀʅʊɽʃʃɽʂʊʋɸʃʔʅʆʁ ʉʆɹʉʊɺɽʅʅʆʉʊʀ 

 

ʇʘʪʝʥʪʥʘʷ  ʜʝʷʪʝʣʴʥʦʩʪʴ  ʚ  ʀɺʇʉ  ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ  ʯʝʨʝʟ  ʝʜʠʥʫʶ ʧʘʪʝʥʪʥʫʶ ʩʣʫʞʙʫ  

ʂʘʨʅʎ ʈɸʅ.  

ʉʚʝʜʝʥʠʷ ʦ ʧʘʪʝʥʪʥʦʤ ʧʦʜʨʘʟʜʝʣʝʥʠʠ 

 

ʅʘʟʚʘʥʠʝ ʧʘʪʝʥʪʥʦʡ ʩʣʫʞʙ  r ʇʘʪʝʥʪʥʘʷ ʩʣʫʞʙʘ ʂʘʨʝʣʴʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈɸʅ 

ʌ.ʀ.ʆ. ʨʫʢʦʚʦʜʠʪʝʣʷ  ɹʘʙʫʰʢʠʥʘ ʃʶʜʤʠʣʘ ʉʪʝʧʘʥʦʚʥʘ  

ʊʝʣʝʬʦʥ +7 8142 57 20 94 

ʕʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ patent@krc.karelia.ru 

ʉʦʪʨʫʜʥʠʢʠ:  

ʌ.ʀ.ʆ.  ʩʦʪʨʫʜʥʠʢʘ ɹʘʙʫʰʢʠʥʘ ʃʶʙʦʚʴ ɺʣʘʜʠʤʠʨʦʚʥʘ  

ʌ.ʀ.ʆ.  ʩʦʪʨʫʜʥʠʢʘ ʇʝʪʨʦʚʘ ʅʠʥʘ ɺʘʩʠʣʝɹʚʥʘ 

ʊʝʣʝʬʦʥ +7 8142 57 20 94 

ʕʣʝʢʪʨʦʥʥʘʷ ʧʦʯʪʘ patent@krc.karelia.ru 

 

ɺ 2015  ʛʦʜʫ: 

- ʧʦʜʘʥʦ  

1 ʟʘʷʚʢʘ ʥʘ ʨʝʛʠʩʪʨʘʮʠʶ ʙʘʟʳ ʜʘʥʥʳʭ 

×  çʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʥʦʡ ʪʦʣʱʠ ʦʟ. ɺʝʥʜʶʨʩʢʦʛʦ ʟʠʤʦʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʥʦʛʦʣʝʪʥʠʭ 

ʥʘʙʣʶʜʝʥʠʡ (1994-2004 ʛʛ.)è, (ɸʚʪʦʨʳ ɿʜʦʨʦʚʝʥʥʦʚʘ ɻ.ʕ., ʊʝʨʞʝʚʠʢ ɸ.ʖ., 

ɿʜʦʨʦʚʝʥʥʦʚ ʈ.ʕ., ʇʘʣʴʰʠʥ ʅ.ʀ., ʄʠʪʨʦʭʦʚ ɸ.ɺ., ɽʬʨʝʤʦʚʘ ʊ.ɺ., ɻʘʚʨʠʣʝʥʢʦ ɻ.ɻ. 

ʇʨʘʚʦʦʙʣʘʜʘʪʝʣʴ ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʥʘʫʢʠ 

ʀʥʩʪʠʪʫʪ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ ʉʝʚʝʨʘ ʂʘʨʝʣʴʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ 

ʥʘʫʢ - ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ). 

 

1 ʟʘʷʚʢʘ ʥʘ ʨʝʛʠʩʪʨʘʮʠʶ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ 

http://www.sciencemon.ru/


×  çʇʨʦʛʨʘʤʤʘ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ RGB-ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʤ 

ʠʟʦʙʨʘʞʝʥʠʠ ʤʥʦʛʦʟʦʥʘʣʴʥʦʡ ʩʧʫʪʥʠʢʦʚʦʡ ʩʲʝʤʢʠè (ʇʨʘʚʦʦʙʣʘʜʘʪʝʣʴ: ʌɻɹʋʅ 

ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ. ɸʚʪʦʨ ɹʘʢʣʘʛʠʥ ɺ. ʅ.) 

 

- ʧʦʣʫʯʝʥʦ  

2 ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʥʘ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ 

 

× ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ çʇʨʦʛʨʘʤʤʘ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʙʠʥʘʨʥʦʡ ʨʘʟʤʝʪʢʠ ʢʦʪʣʦʚʠʥʳ ʦʟʝʨè (ˉ 2015612155 ʦʪ 13.02.2015) 

(ʇʨʘʚʦʦʙʣʘʜʘʪʝʣʴ: ʌɻɹʋʅ ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ. ɸʚʪʦʨ ɹʘʢʣʘʛʠʥ ɺ. ʅ.) 

× ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʜʣʷ ʕɺʄ ˉ 2015663046 ʦʪ 

09.12.2015. çʇʨʦʛʨʘʤʤʘ ʜʣʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʥʘ RGB-

ʩʠʥʪʝʟʠʨʦʚʘʥʥʦʤ ʠʟʦʙʨʘʞʝʥʠʠ ʤʥʦʛʦʟʦʥʘʣʴʥʦʡ ʩʧʫʪʥʠʢʦʚʦʡ ʩʲʝʤʢʠè 

(ʇʨʘʚʦʦʙʣʘʜʘʪʝʣʴ: ʌɻɹʋʅ ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ. ɸʚʪʦʨ ɹʘʢʣʘʛʠʥ ɺ. ʅ.) 

 

5 ʩʚʠʜʝʪʝʣʴʩʪʚʘ ʥʘ ʙʘʟʳ ʜʘʥʥʳʭ  

 

× ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʙʘʟʳ ʜʘʥʥʳʭ ˉ2015621014 

çʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʥʦʡ ʪʦʣʱʠ ʦʟ. ɺʝʥʜʶʨʩʢʦʛʦ ʟʠʤʦʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʥʦʛʦʣʝʪʥʠʭ 

ʥʘʙʣʶʜʝʥʠʡ (1994-2004 ʛʛ.)è, ʜʘʪʘ ʛʦʩ. ʨʝʛʠʩʪʨʘʮʠʠ ʚ ʈʝʝʩʪʨʝ ʙʘʟ ʜʘʥʥʳʭ 2 ʠʶʣʷ 2015 

ʛ., ʘʚʪʦʨʳ ɿʜʦʨʦʚʝʥʥʦʚʘ ɻ.ʕ., ʊʝʨʞʝʚʠʢ ɸ.ʖ., ɿʜʦʨʦʚʝʥʥʦʚ ʈ.ʕ., ʇʘʣʴʰʠʥ ʅ.ʀ., 

ʄʠʪʨʦʭʦʚ ɸ.ɺ., ɽʬʨʝʤʦʚʘ ʊ.ɺ., ɻʘʚʨʠʣʝʥʢʦ ɻ.ɻ., ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʴ ʌʝʜʝʨʘʣʴʥʦʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʥʘʫʢʠ ʀʥʩʪʠʪʫʪ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ ʉʝʚʝʨʘ 

ʂʘʨʝʣʴʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ). 

× ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʙʘʟʳ ʜʘʥʥʳʭ ˉ 2015620251 

çʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘè, ʜʘʪʘ ʛʦʩʨʝʛʠʩʪʨʘʮʠʠ ʚ 

ʈʝʝʩʪʨʝ ʙʘʟ ʜʘʥʥʳʭ 11.02.2015 ʛ., ʘʚʪʦʨ ɹʝʣʢʠʥʘ ʅ.ɸ., ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʴ ʌʝʜʝʨʘʣʴʥʦʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʥʘʫʢʠ ʀʥʩʪʠʪʫʪ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ ʉʝʚʝʨʘ 

ʂʘʨʝʣʴʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ) 

× ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʙʘʟʳ ʜʘʥʥʳʭ ˉ 2015620274 

çʇʣʘʥʢʪʦʥ ʧʝʣʘʛʠʘʣʠ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘè ʜʘʪʘ ʛʦʩʨʝʛʠʩʪʨʘʮʠʠ ʚ ʈʝʝʩʪʨʝ ʙʘʟ ʜʘʥʥʳʭ 

13.02.2015 ʛ., ʘʚʪʦʨʳ ʉʷʨʢʠ ʄ.ʊ., ʊʝʢʘʥʦʚʘ ɽ.ɺ., ʏʝʢʨʳʞʝʚʘ ʊ.ɸ., ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʴ 

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʥʘʫʢʠ ʀʥʩʪʠʪʫʪ ʚʦʜʥʳʭ 

ʧʨʦʙʣʝʤ ʉʝʚʝʨʘ ʂʘʨʝʣʴʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʀɺʇʉ 

ʂʘʨʅʎ ʈɸʅ) 

× ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʙʘʟʳ ʜʘʥʥʳʭ ˉ 2015620370 

çʄʘʢʨʦʟʦʦʙʝʥʪʦʩ ʦʟʝʨ ʂʘʨʝʣʠʠ (ɹʘʩʩʝʡʥ ɹʝʣʦʛʦ ʤʦʨʷ)è, ʜʘʪʘ ʛʦʩʨʝʛʠʩʪʨʘʮʠʠ ʚ 

ʈʝʝʩʪʨʝ ʙʘʟ ʜʘʥʥʳʭ 25.02.2015 ʛ.,  ʘʚʪʦʨ ʈʷʙʠʥʢʠʥ ɸ.ɺ., ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʴ ʌʝʜʝʨʘʣʴʥʦʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʥʘʫʢʠ ʀʥʩʪʠʪʫʪ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ ʉʝʚʝʨʘ 

ʂʘʨʝʣʴʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ) 

× ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʙʘʟʳ ʜʘʥʥʳʭ ˉ   çʄʘʢʨʦʟʦʦʙʝʥʪʦʩ 
ʦʟʝʨ ʂʘʨʝʣʠʠ (ɹʘʩʩʝʡʥ ɹʘʣʪʠʡʩʢʦʛʦ ʤʦʨʷ)è, ʜʘʪʘ ʛʦʩʨʝʛʠʩʪʨʘʮʠʠ ʚ ʈʝʝʩʪʨʝ ʙʘʟ ʜʘʥʥʳʭ 

25.02.2015 ʛ., ʘʚʪʦʨ ʈʷʙʠʥʢʠʥ ɸ.ɺ., ʧʨʘʚʦʦʙʣʘʜʘʪʝʣʴ ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ 

ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʥʘʫʢʠ ʀʥʩʪʠʪʫʪ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ ʉʝʚʝʨʘ ʂʘʨʝʣʴʩʢʦʛʦ 

ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ) 

 

1 ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʥʘ ʧʦʣʝʟʥʫʶ ʤʦʜʝʣʴ 

 

× ʇʘʪʝʥʪ ʥʘ ʧʦʣʝʟʥʫʶ ʤʦʜʝʣʴ ˉ153787 çɸʚʪʦʥʦʤʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ʜʣʷ ʠʟʤʝʨʝʥʠʷ 
ʧʨʦʬʠʣʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʨʠʜʦʥʥʳʭ ʩʣʦʷʭ ʚʦʜʳ ʠ ʛʨʫʥʪʘè, ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʨʝʝʩʪʨʝ ʧʦʣʝʟʥʳʭ ʤʦʜʝʣʝʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 7 ʠʶʣʷ 2015 ʛ., 

ʘʚʪʦʨʳ ʄʠʪʨʦʭʦʚ ɸ.ɺ., ʇʘʣʴʰʠʥ ʅ.ʀ., ʧʘʪʝʥʪʦʦʙʣʘʜʘʪʝʣʴ ʌʝʜʝʨʘʣʴʥʦʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʥʘʫʢʠ ʀʥʩʪʠʪʫʪ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ ʉʝʚʝʨʘ 

ʂʘʨʝʣʴʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ (ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ). 



 

ʀʅʌʆʈʄɸʎʀʗ ʆ ɺɿɸʀʄʆɼɽʁʉʊɺʀʀ ɸʂɸɼɽʄʀʏɽʉʂʆʁ ʅɸʋʂʀ 

ʉ ʆʊʈɸʉʃɽɺʆʁ ʀ ɺʋɿʆɺʉʂʆʁ ʅɸʋʂʆʁ, 

ʆɹ ʀʅʊɽɻʈɸʎʀʀ ʈɸʅ ʀ ɺʓʉʐɽɻʆ ʆɹʈɸɿʆɺɸʅʀʗ 

 

ɺʚʝʜʝʥʠʝ 

ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ɺʋɿʘʤʠ ʩ ʮʝʣʴʶ ʧʨʠʚʣʝʯʝʥʠʷ ʪʘʣʘʥʪʣʠʚʦʡ ʤʦʣʦʜʝʞʠ ʢ ʥʘʫʯʥʦʡ 

ʨʘʙʦʪʝ ʚ ʩʠʩʪʝʤʝ ʈɸʅ ʦʨʛʘʥʠʟʦʚʘʥʦ ʚ ʨʘʤʢʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ  ʅʆʎ "ɺʦʜʥʳʝ ʦʙʲʝʢʪʳ ʂʘʨʝʣʠʠ 

ʠ ʤʝʪʦʜʳ ʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷ", ʩʦʟʜʘʥʥʦʛʦ ʚ 2002 ʛʦʜʫ. ɺ ʝʛʦ ʟʘʜʘʯʫ ʚʭʦʜʠʪ: ʧʦʜʜʝʨʞʢʘ 

ʤʦʣʦʜʳʭ ʥʘʫʯʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʘʩʧʠʨʘʥʪʦʚ ʚ ʧʨʦʚʝʜʝʥʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʥʘʫʯʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʠʥʩʪʠʪʫʪʘ, ʧʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ ʚʳʩʰʝʡ ʥʘʫʯʥʦʡ ʢʚʘʣʠʬʠʢʘʮʠʠ (ʨʘʙʦʪʘ ʩʦ 

ʩʪʫʜʝʥʪʘʤʠ ɺʋɿʦʚ ʠ  ʘʩʧʠʨʘʥʪʘʤʠ ʠʥʩʪʠʪʫʪʘ), ʵʢʦʣʦʛʦ-ʧʨʦʩʚʝʪʠʪʝʣʴʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

(ʧʨʦʬʦʨʠʝʥʪʘʮʠʷ ʰʢʦʣʴʥʠʢʦʚ, ʧʦʚʳʰʝʥʠʝ ʢʚʘʣʠʬʠʢʘʮʠʠ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ).  

ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʅʆʎ:  

¶ ʥʘʫʯʥʦʝ ï ʫʯʘʩʪʠʝ ʚ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʀʥʩʪʠʪʫʪʘ, ʥʘʫʯʥʳʭ ʧʨʦʝʢʪʘʭ, ʛʨʘʥʪʘʭ ʠ 

ʢʦʥʪʨʘʢʪʘʭ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ ʘʩʧʠʨʘʥʪʦʚ ʀʥʩʪʠʪʫʪʘ, ʩʪʫʜʝʥʪʦʚ ɺʋɿʦʚ-ʧʘʨʪʥʝʨʦʚ, 

ʚʳʧʦʣʥʷʶʱʠʭ ʢʫʨʩʦʚʳʝ ʠ ʜʠʧʣʦʤʥʳʝ ʨʘʙʦʪʳ, ʩʣʫʰʘʪʝʣʝʡ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʦʛʨʘʤʤʳ 

çɹʘʣʪʠʡʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪè;  

¶ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ï ʯʪʝʥʠʝ ʣʝʢʮʠʡ ʧʦ ʧʨʦʛʨʘʤʤʘʤ ɺʋɿʦʚ, ʛʜʝ ʥʘʫʯʥʳʝ ʩʦʪʨʫʜʥʠʢʠ ʀʥʩʪʠʪʫʪʘ 

ʚʝʜʫʪ ʧʝʜʘʛʦʛʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ (ʥʘ ʦʩʥʦʚʝ ʜʦʛʦʚʦʨʦʚ ʩ ɺʋɿʘʤʠ), ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʦʡ 

ʧʨʦʛʨʘʤʤʝ çɹʘʣʪʠʡʩʢʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘè (ʧʨʠ ʜʚʫʭʩʪʦʨʦʥʥʝʤ ʜʦʛʦʚʦʨʝ ʩ ʋʥʠʚʝʨʩʠʪʝʪʦʤ ʛ. 

ʋʧʧʩʘʣʘ, ʐʚʝʮʠʷ  ʠ ʜʨʫʛʠʤʠ ʫʯʝʙʥʳʤʠ ʟʘʚʝʜʝʥʠʤ̫ʠ); 

¶ ʧʨʘʢʪʠʯʝʩʢʦʝ ï ʧʨʦʚʝʜʝʥʠʝ ʧʨʘʢʪʠʢ ʩʪʫʜʝʥʪʦʚ (ʥʘ ʦʩʥʦʚʝ ʜʦʛʦʚʦʨʦʚ ʩ ɺʋɿʘʤʠ-ʧʘʨʪʥʝʨʘʤʠ), 

ʤʘʩʪʝʨ-ʢʣʘʩʩʦʚ ʩ ʫʯʠʪʝʣʷʤʠ ʩʨʝʜʥʠʭ ʰʢʦʣ; 

¶ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ï ʫʯʘʩʪʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ  ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤʘʭ ʠ ʧʨʦʝʢʪʘʭ; 

¶ ʧʨʦʬʦʨʠʝʥʪʘʮʠʦʥʥʦʝ ï ʨʘʙʦʪʘ ʩʦ ʰʢʦʣʘʤʠ (ʫʯʘʱʠʝʩʷ ʠ  ʫʯʠʪʝʣʷ), ʜʝʪʩʢʠʤʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ 

ʮʝʥʪʨʘʤʠ,  ʆʆʇʊ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ; 

¶ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ï ʧʦʜʛʦʪʦʚʢʘ ʧʝʯʘʪʥʳʭ ʠʟʜʘʥʠʡ, ʫʯʝʙʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʨʘʟʨʘʙʦʪʦʢ, 

ʫʯʝʙʥʳʭ ʧʦʩʦʙʠʡ, ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʧʨʦʛʨʘʤʤ.   

 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʅʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ ʀɺʇʉ ʩʦ ʩʨʝʜʥʠʤʠ ʫʯʝʙʥʳʤʠ 

ʟʘʚʝʜʝʥʠʷʤʠ 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʀɺʇʉ ʩʦ ʩʨʝʜʥʠʤʠ ʫʯʝʙʥʳʤʠ ʟʘʚʝʜʝʥʠʷʤʠ ʠʤʝʝʪ ʜʣʠʪʝʣʴʥʫʶ ʧʨʘʢʪʠʢʫ, 

ʥʘʯʘʪʫʶ ʚ 1996 ʛʦʜʫ, ʢʦʛʜʘ ʚ ʀʥʩʪʠʪʫʪʝ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ ʉʝʚʝʨʘ (ʀɺʇʉ) ʙʳʣʘ ʩʦʟʜʘʥʘ 

ʪʚʦʨʯʝʩʢʘʷ ʠʥʠʮʠʘʪʠʚʥʘʷ ʛʨʫʧʧʘ ʥʘʫʯʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʧʦ ʧʨʦʝʢʪʫ 

"ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʧʨʦʩʚʝʱʝʥʠʝ". ʎʝʣʴʶ ʩʦʟʜʘʥʠʷ ʛʨʫʧʧʳ ʙʳʣʘ ʦʨʛʘʥʠʟʘʮʠʷ ʫʯʝʙʥʦ-ʥʘʫʯʥʦʛʦ 

ʮʝʥʪʨʘ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʫʯʠʪʝʣʝʡ ʠ ʫʯʘʱʠʭʩʷ ʩʪʘʨʰʝʡ ʩʪʫʧʝʥʠ ʢ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʝ. 

ʈʘʙʦʪʘ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦ ʜʦʛʦʚʦʨʫ ʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʩ ʂʘʨʝʣʴʩʢʠʤ ʠʥʩʪʠʪʫʪʦʤ  ʧʦʜʛʦʪʦʚʢʠ 

ʢʘʜʨʦʚ ʨʘʙʦʪʥʠʢʦʚ ʦʙʨʘʟʦʚʘʥʠʷ (ʂʀʇʂʈʆ) ʦ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦʝʢʪʘ çʅʘʫʢʘ-ʰʢʦʣʝè. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠʤʝʨʦʤ ʫʩʧʝʰʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ ʵʪʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʶʪʩʷ  3 ʤʦʣʦʜʳʭ 

ʥʘʫʯʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʧʨʦʰʝʜʰʠʭ ʘʩʧʠʨʘʥʪʫʨʫ  ʀɺʇʉ, ʢʦʪʦʨʳʝ ʝʱʝ ʰʢʦʣʴʥʠʢʘʤʠ 

ʩʦʚʤʝʩʪʥʦ ʩʦ ʩʚʦʠʤʠ ʫʯʠʪʝʣʷʤʠ ʫʯʘʩʪʚʦʚʘʣʠ ʚ ʵʪʦʤ ʧʨʦʝʢʪʝ.  

ʅʘʫʯʥʳʝ ʩʦʪʨʫʜʥʠʢʠ ʀɺʇʉ ʨʝʛʫʣʷʨʥʦ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʧʦʜʛʦʪʦʚʢʝ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʰʢʦʣʴʥʠʢʦʚ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʢʦʥʩʫʣʴʪʘʮʠʡ,  

ʦʪʙʦʨʦʤ ʠ ʘʥʘʣʠʟʦʤ ʤʘʪʝʨʠʘʣʦʚ. ɼʘʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʅʆʎ ʀɺʇʉ,  ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ 

ʩʦʟʜʘʥʠʝ ʪʚʦʨʯʝʩʢʦʡ ʩʨʝʜʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʚʦʟʤʦʞʥʦʩʪʠ ʩʘʤʦʨʝʘʣʠʟʘʮʠʠ ʫʯʘʱʠʭʩʷ, 

ʩʧʦʩʦʙʩʪʚʫʶʱʘʷ ʚʳʩʪʨʘʠʚʘʥʠʶ ʩʠʩʪʝʤʳ ʧʦʠʩʢʘ ʠ ʧʦʜʜʝʨʞʢʠ ʪʘʣʘʥʪʣʠʚʳʭ ʜʝʪʝʡ ʠ 

ʤʦʣʦʜʝʞʠ ʠ ʨʘʟʚʠʪʠʶ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʩʪʨʘʥʳ, ʚʳʩʦʢʦ ʦʮʝʥʝʥʘ ʥʘ ʫʨʦʚʥʝ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʦʩʚʝʱʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʝʣʠʷ.  

ʅʘʫʯʥʳʝ ʩʦʪʨʫʜʥʠʢʠ ʨʝʛʫʣʷʨʥʦ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʚ ʨʘʟʣʠʯʥʳʭ ʵʢʦʣʦʛʦ-

ʧʨʦʩʚʝʪʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ, ʦʨʛʘʥʠʟʫʝʤʳʭ ʥʘ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʤ ʫʨʦʚʥʝ ʜʣʷ ʫʯʠʪʝʣʝʡ 

ʩʨʝʜʥʠʭ ʰʢʦʣ ʚ ʧʣʘʥʝ ʧʦʚʳʰʝʥʠʷ ʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ. 



 

ɺ 2015 ʛʦʜʫ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʨʘʙʦʪʘ ʢʫʨʩʦʚ ʧʦ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʦʛʨʘʤʤʝ 

çɹʘʣʪʠʡʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪè (2014-2015 ʫʯʝʙʥʳʡ ʛʦʜ), ʩʣʫʰʘʪʝʣʷʤʠ ʢʦʪʦʨʳʭ ʙʳʣʠ ʫʯʝʥʠʢʠ 

ɻʠʤʥʘʟʠʠ ˉ37 ʛ. ʇʝʪʨʦʟʘʚʦʜʩʢʘ.  

ɺʩʝ ʩʣʫʰʘʪʝʣʠ ʢʫʨʩʦʚ ʧʨʝʜʩʪʘʚʠʣʠ ʜʠʧʣʦʤʥʳʝ ʨʘʙʦʪʳ: 

ʃʦʩʝʚʘ ɼʠʘʥʘ ʠ ʄʫʛʘʯʝʚ ɸʨʩʝʥʠʡ - çʕʢʦʣʦʛʠʯʝʩʢʘʷ ʪʨʦʧʘè 

ɺʦʣʦʙʫʝʚʘ ɼʘʨʴʷ ʠ ɸʨʫʪʶʥʷʥ ɼʞʫʣʠʝʪʪʘ - çʈʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ 

ʚ ʄʆʋ çɻʠʤʥʘʟʠʷ ˉ 37è 

ʇʘʥʪʝʣʝʝʚʘ ɽʢʘʪʝʨʠʥʘ - çʕʢʦʥʦʤʠʷ ʚʦʜʳè 

ʉʦʨʦʢʠʥʘ ʀʨʠʥʘ ʠ ʂʘʣʫʮʢʘʷ ʗʥʘ - çʕʢʦʥʦʤʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ɻʠʜʨʦʵʥʝʨʛʝʪʠʢʘ ʂʘʨʝʣʠʠè 

ʈʳʢʫʥʦʚ ʂʦʥʩʪʘʥʪʠʥ ʠ ɹʫʭʘʥʮʦʚ ʄʘʢʩʠʤ - çʎʝʥʥʳʝ ʧʨʦʤʳʩʣʦʚʳʝ ʨʳʙʳ ʚ ʆʥʝʞʩʢʦʤ 

ʦʟʝʨʝè 

ʉʦʨʦʢʠʥʘ ɼʘʨʴʷ, ʌʸʜʦʨʦʚʘ ʃʶʜʤʠʣʘ ʠ ʃʠʤʙʘʢʦʚʘ ɺʘʣʝʥʪʠʥʘ - çʕʥʝʨʛʦʩʙʝʨʝʞʝʥʠʝ ʚ 

ʂʘʨʝʣʠʠè 

ɾʜʘʥ ʖʣʠʷ - çʀʩʩʣʝʜʦʚʘʥʠʷ ʉʦʣʦʚʝʮʢʠʭ ʦʟʸʨ ʚ 20-ʝ ʛʦʜʳ XX ʚʝʢʘ. ʉʨʘʚʥʠʪʝʣʴʥʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʠʟʫʯʝʥʠʷ ʉʦʣʦʚʝʮʢʠʭ ʦʟʸʨ (20-ʝ ʛʦʜʳ XX ʠ XXI ʚʚ.)è 

ʗʛʦʜʢʦ ɼʘʨʴʷ ʠ ʂʷʢʢʠʥʝʥ ʂʨʠʩʪʠʥʘ - çʉʦʢʨʘʱʝʥʠʝ ʨʘʩʭʦʜʦʚ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ. 

ɻʠʜʨʦʵʥʝʨʛʝʪʠʢʘ ʂʘʨʝʣʠʠè 

 

ʈʫʢʦʚʦʜʠʣʠ ʧʨʦʝʢʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʫʯʘʩʪʥʠʢʦʚ ʢʫʨʩʦʚ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʦʛʨʘʤʤʳ 

çɹʘʣʪʠʡʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪè ʷʚʣʷʣʠʩʴ ʠʭ ʫʯʠʪʝʣʷ ʠ ʥʘʩʪʘʚʥʠʢʠ - ʂʦʚʘʣʝʥʢʦ ʄʘʨʛʘʨʠʪʘ 

ɺʘʩʠʣʴʝʚʥʘ ʠ ʗʢʦʚʣʝʚʘ ʃʶʜʤʠʣʘ ʉʝʤʝʥʦʚʥʘ.  

ɿʘʢʣʶʯʠʪʝʣʴʥʳʤ ʤʝʨʦʧʨʠʷʪʠʝʤ ʧʨʦʛʨʘʤʤʳ ʢʫʨʩʦʚ ʩʪʘʣʘ ʠʥʪʝʨʝʩʥʘʷ ʥʘʫʯʥʦ-

ʧʦʟʥʘʚʘʪʝʣʴʥʘʷ ʵʢʩʢʫʨʩʠʷ ʥʘ ʤʝʪʝʦʩʪʘʥʮʠʶ ʂʘʨʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ ʧʦ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ʠ 

ʤʦʥʠʪʦʨʠʥʛʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʬʠʣʠʘʣ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ çʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʧʦ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʫ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè). 

 ɺ ʨʘʙʦʪʝ ʢʫʨʩʦʚ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʥʝ ʪʦʣʴʢʦ ʩʦʪʨʫʜʥʠʢʠ ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ, ʥʦ 

ʪʘʢʞʝ ʠ ʫʯʝʥʳʭ ʜʨʫʛʠʭ ʠʥʩʪʠʪʫʪʦʚ ʠ ʦʨʛʘʥʠʟʘʮʠʡ. 

ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ ʚʳʨʘʞʘʝʪ ʦʛʨʦʤʥʫʶ ʙʣʘʛʦʜʘʨʥʦʩʪʴ ʟʘ ʤʥʦʛʦʣʝʪʥʝʝ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʧʦ ʨʘʙʦʪʝ ʅʆʎ ʜ.ʙ.ʥ. ʂʫʟʥʝʮʦʚʫ ʆʣʝʛʫ ʃʝʦʥʠʜʦʚʠʯʫ, ʟʘʚʝʜʫʶʱʝʤʫ 

ʣʘʙʦʨʘʪʦʨʠʝʡ ʙʦʣʦʪʥʳʭ ʵʢʦʩʠʩʪʝʤ ʀʥʩʪʠʪʫʪʘ ʙʠʦʣʦʛʠʠ. ɽʛʦ ʣʝʢʮʠʠ, ʧʦʩʚʷʱʝʥʥʳʝ ʙʦʣʦʪʥʳʤ 

ʩʠʩʪʝʤʘʤ ʂʘʨʝʣʠʠ, ʧʦʜʛʦʪʦʚʣʝʥʳ ʥʘ ʚʳʩʦʢʦʤ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʦʤ ʫʨʦʚʥʝ. ʆʣʝʛ ʃʝʦʥʠʜʦʚʠʯ 

ʚʩʝʛʜʘ ʩʪʨʝʤʠʪʴʩʷ ʚʢʣʶʯʠʪʴ ʥʘʠʙʦʣʝʝ ʠʥʪʝʨʝʩʥʳʝ ʧʦʩʣʝʜʥʠʝ ʥʘʫʯʥʳʝ ʜʘʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʚ ʩʚʦʡ ʣʝʢʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ. 

ʉ ʙʦʣʴʰʠʤ ʚʥʠʤʘʥʠʝʤ ʫʯʘʩʪʥʠʢʠ ʢʫʨʩʦʚ ʩʣʫʰʘʣʠ ʉʣʫʢʦʚʩʢʦʛʦ ɿ.ʀ., ʢ.ʙ.ʥ., ʤ.ʥ.ʩ. 

ʀʩʪʠʪʫʪʘ ʛʝʦʣʦʛʠʠ ʂʘʨʅʎ ʈɸʅ (ʣʘʙʦʨʘʪʦʨʠʷ ʛʝʦʭʠʤʠʠ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʠ 

ʪʝʭʥʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ) 

ʇʨʠʷʪʥʦ ʦʪʤʝʪʠʪʴ ʨʘʙʦʪʫ ʤʝʪʦʜʠʩʪʘ ɻɹʆʋ ʈʂ ɼʆɼ "ʈʝʩʧʫʙʣʠʢʘʥʩʢʠʡ ʜʝʪʩʢʠʡ 

ʵʢʦʣʦʛʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʮʝʥʪʨ ʠʤ. ɸʥʜʨʝʝʚʘ" ʃʝʛʫʥ ɸʥʥʳ ɻʨʠʛʦʨʴʝʚʥʳ, ʢʦʪʦʨʘʷ ʩʘʤʘ ʧʨʦʰʣʘ 

ʦʙʫʯʝʥʠʝ ʠ ʫʩʧʝʰʥʦ ʦʢʦʥʯʠʣʘ ʢʫʨʩʳ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʦʛʨʘʤʤʝ çɹʘʣʪʠʡʩʢʠʡ ʋʥʠʚʝʨʩʠʪʝʪè 

ʚ ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ ʚ 2013-2014 ʫʯʝʙʥʦʤ ʛʦʜʫ. 

 

ɺ 2015 ʛʦʜʫ ʅʆʎ ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ ʘʢʪʠʚʥʦ ʠ ʧʣʦʜʦʪʚʦʨʥʦ ʧʨʦʚʦʜʠʣ ʨʘʙʦʪʫ  ʩʦ 

ʰʢʦʣʴʥʠʢʘʤʠ ʠ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ï ʨʫʢʦʚʦʜʩʪʚʦ  ʥʘʫʯʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ. 

 

6 ʬʝʚʨʘʣʷ 2015 ʛ. ʥʘ ʍʍ ʢʦʥʬʝʨʝʥʮʠʠ ʶʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ çɹʫʜʫʱʝʝ ʇʝʪʨʦʟʘʚʦʜʩʢʘ ï 

2015è, ʚ ʩʝʢʮʠʠ çʕʢʦʣʦʛʠʷè ʙʳʣʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʘʙʦʪʘ ʫʯʝʥʠʮ 11 ʢʣʘʩʩʘ ʄʆʋ çɻʠʤʥʘʟʠʷ 

ˉ37è ʅʝʩʪʝʨʦʚʦʡ ʅʘʪʘʣʴʠ ʠ ɿʘʨʛʠʰʠʝʚʦʡ ʆʣʴʛʠ ʥʘ ʪʝʤʫ çɹʠʦʪʝʩʪʠʨʦʚʘʥʠʝ ʪʦʢʩʠʯʥʦʩʪʠ 

ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʢʦʦʙʨʘʟʥʳʭè. ʈʫʢʦʚʦʜʠʪʝʣʷʤʠ 

ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʷʚʣʷʶʪʩʷ ʢ.ʙ.ʥ., ʤ.ʥ.ʩ. ʣʘʙʦʨʘʪʦʨʠʠ ʛʠʜʨʦʙʠʦʣʦʛʠʠ ʀɺʇʉ 

ʂʘʨʅʎ ʉʠʜʦʨʦʚʘ ɸʥʘʩʪʘʩʠʷ ʀʚʘʥʦʚʥʘ ʠ ʫʯʠʪʝʣʴ ʙʠʦʣʦʛʠʠ ʈʝʫʣʝʮ ɽʣʝʥʘ ʅʠʢʦʣʘʝʚʥʘ (ʄʆʋ 

çɻʠʤʥʘʟʠʷ ˉ37è). ʈʘʙʦʪʘ ʫʜʦʩʪʦʝʥʘ ʜʠʧʣʦʤʘ II ʩʪʝʧʝʥʠ. 



ʅʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʵʪʘʧʝ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʶʥʠʦʨʩʢʦʛʦ ʚʦʜʥʦʛʦ ʢʦʥʢʫʨʩʘ-2015 

çɺʦʜʘ: ʧʨʦʝʢʪʠʨʫʝʤ ʙʫʜʫʱʝʝè, ʢʦʪʦʨʳʡ ʧʨʦʭʦʜʠʣ ʩ 12 ʷʥʚʘʨʷ ʧʦ 20 ʬʝʚʨʘʣʷ 2015 ʛ. ʥʘ ʙʘʟʝ 

ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʜʝʪʩʢʦʛʦ ʵʢʦʣʦʛʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʠʤʝʥʠ ʂʠʤʘ ɸʥʜʨʝʝʚʘ (ʛ. 

ʇʝʪʨʦʟʘʚʦʜʩʢ), ʨʘʙʦʪʘ çɹʠʦʪʝʩʪʠʨʦʚʘʥʠʝ ʪʦʢʩʠʯʥʦʩʪʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʢʦʦʙʨʘʟʥʳʭè ʪʘʢʞʝ ʦʮʝʥʝʥʘ ʜʠʧʣʦʤʦʤ II ʩʪʝʧʝʥʠ. 

ʈʘʙʦʪʘ ʤʦʣʦʜʦʛʦ ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʢʘ ʧʦʣʫʯʠʣʘ ʟʘʩʣʫʞʝʥʥʦʝ ʧʨʠʟʥʘʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʰʢʦʣʳ 

ʠ ɼʝʪʩʢʦʛʦ ʵʢʦʣʦʛʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ.  

 

ɼʝʷʪʝʣʴʥʦʩʪʴ ʅʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ ʀɺʇʉ ʩ ʚʳʩʰʠʤʠ ʫʯʝʙʥʳʤʠ 

ʟʘʚʝʜʝʥʠʷʤʠ ʠ ʤʦʣʦʜʳʤʠ ʫʯʝʥʳʤʠ 

 

ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ ʩʦʚʤʝʩʪʥʦ ʈʦʩʩʠʡʩʢʠʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤ 

ʫʥʠʚʝʨʩʠʪʝʪʦʤ ʚ ʨʘʤʢʘʭ ɼʦʛʦʚʦʨʘ ʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʧʨʦʚʝʣʠ 11-13.06 2015 ʛ. I ʐʢʦʣʫ-

ʩʝʤʠʥʘʨ ʜʣʷ ʤʦʣʦʜʸʞʠ ʥʘ ʙʘʟʝ ʫʯʝʙʥʦ-ʥʘʫʯʥʦʡ ʩʪʘʥʮʠʠ çɺʘʣʘʘʤè 

ʅʘ ʩʝʤʠʥʘʨʝ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʦʢʣʘʜʳ ʥʘʫʯʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʘʩʧʠʨʘʥʪʦʚ ʠ ʀɺʇʉ: 

çʆʟʝʨʘ ʠ ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠè (ʜʠʨʝʢʪʦʨ ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ ʉʫʙʝʪʪʦ 

ɼ.ɸ., ʜ.ʛ.ʥ.) 

çʂʣʠʤʘʪ ʂʘʨʝʣʠʠè ( ʟʘʤ. ʜʠʨʝʢʪʦʨʘ ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ ʅʘʟʘʨʦʚʘ ʃ. ɽ., ʢ.ʛ.ʥ.) 

çʉʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʠ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʚ ʤʝʣʢʦʚʦʜʥʦʤ 

ʙʦʨʝʘʣʴʥʦʤ ʦʟʝʨʝè(ʟʘʚʝʜʫʶʱʠʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʛʠʜʨʦʬʠʟʠʢʠ ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ ʊʝʨʞʝʚʠʢ 

ɸ.ʖ., ʢ.ʪ.ʥ.)  

çʆʩʦʙʝʥʥʦʩʪʠ ʪʝʨʤʠʯʝʩʢʦʛʦ ʠ ʢʠʩʣʦʨʦʜʥʦʛʦ ʨʝʞʠʤʦʚ ʤʝʣʢʦʚʦʜʥʦʛʦ ʦʟʝʨʘ ʚ ʧʝʨʠʦʜ 

ʦʪʢʨʳʪʦʡ ʚʦʜʳè (ʤ.ʥ.ʩ. ʣʘʙʦʨʘʪʦʨʠʠ ʛʠʜʨʦʬʠʟʠʢʠ ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ ɻʘʚʨʠʣʝʥʢʦ ɻ.ɻ.) 

çʃʘʥʜʰʘʬʪʥʘʷ ʩʪʨʫʢʪʫʨʘ ʚʦʜʦʩʙʦʨʦʚ ʤʦʜʝʣʴʥʳʭ ʦʟʝʨ ɺʝʥʜʶʨʩʢʦʡ ʛʨʫʧʧʳ ʠ ɿʘʦʥʝʞʴʷè 

(ʤ.ʥ.ʩ. ʣʘʙʦʨʘʪʦʨʠʠ ʛʝʦʛʨʘʬʠʠ ʠ ʛʠʜʨʦʣʦʛʠʠ ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ ɹʦʛʜʘʥʦʚʘ ʄ. ʉ.) 

çʋʛʣʝʚʦʜʳ ʠ ʣʠʧʠʜʳ ʚ ʧʨʠʨʦʜʥʳʭ ʚʦʜʘʭ ʂʘʨʝʣʠʠè (ʤ.ʥ.ʩ. ʣʘʙʦʨʘʪʦʨʠʠ ʛʠʜʨʦʭʠʤʠʠ ʠ 

ʛʠʜʨʦʛʝʦʣʦʛʠʠ ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ ɽʬʨʝʤʦʚʘ ʊ. ɸ.) 

çɿʦʦʧʣʘʥʢʪʦʥ ʇʝʪʨʦʟʘʚʦʜʩʢʦʡ ʛʫʙʳ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘè (ʘʩʧʠʨʘʥʪ ʣʘʙʦʨʘʪʦʨʠʠ 

ʛʠʜʨʦʙʠʦʣʦʛʠʠ ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ ʌʦʤʠʥʘ ʖ. ʖ.) 

çʕʢʦʣʦʛʦ-ʩʘʥʠʪʘʨʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʜʳ ʨʝʢ ʛ. ʇʝʪʨʦʟʘʚʦʜʩʢʘ ʧʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤè (ʘʩʧʠʨʘʥʪ ʣʘʙʦʨʘʪʦʨʠʠ ʛʠʜʨʦʙʠʦʣʦʛʠʠ ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ ʄʘʢʘʨʦʚʘ ɽ. ʄ.) 

çʊʨʘʥʩʬʦʨʤʘʮʠʷ ʵʣʝʤʝʥʪʦʚ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʨʘʟʣʠʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭè(ʛʠʜʨʦʣʦʛ ʣʘʙʦʨʘʪʦʨʠʠ ʛʝʦʛʨʘʬʠʠ ʠ ʛʠʜʨʦʣʦʛʠʠ ʀɺʇʉ 

ʂʘʨʅʎ ʈɸʅ ʄʷʩʥʠʢʦʚʘ ʅ. ɸ.) 

 

ɼʣʷ ʫʯʘʩʪʥʠʢʦʚ ʩʝʤʠʥʘʨʘ ʥʘʯʘʣʴʥʠʢ ʋʯʝʙʥʦ-ʥʘʫʯʥʦʡ ʩʪʘʥʮʠʠ ɸ.ɹ. ʉʪʝʧʘʥʦʚʘ ʧʨʦʚʝʣʘ 

ʦʟʥʘʢʦʤʠʪʝʣʴʥʫʶ ʵʢʩʢʫʨʩʠʶ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʩʪʘʥʮʠʠ ʠ ʦʢʨʝʩʪʥʦʩʪʷʤ ʩ ʧʦʩʝʱʝʥʠʝ 

ʩʝʡʩʤʦʩʪʘʥʮʠʠ, ʘ ʪʘʢʞʝ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʫʶ ʵʢʩʢʫʨʩʠʶ çʇʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ 

ɺʘʣʘʘʤʩʢʦʛʦ ʘʨʭʠʧʝʣʘʛʘè. 

 

ʇʦʧʫʣʷʨʠʟʘʮʠʷ ʥʘʫʯʥʳʭ ʟʥʘʥʠʡ 

 

ɺʦ ʠʩʧʦʣʥʝʥʠʝ ʧʫʥʢʪʘ 9.1 çʈʘʟʨʘʙʦʪʢʘ ʧʨʦʛʨʘʤʤʳ ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʥʘʫʯʥʦʡ, ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè ʇʣʘʥʘ ʨʝʘʣʠʟʘʮʠʠ ʚ 2015-2016 ʛʦʜʘʭ ʉʪʨʘʪʝʛʠʠ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘ ʧʝʨʠʦʜ ʜʦ 2020 ʛʦʜʘ, ʫʪʚʝʨʞʜʝʥʥʦʛʦ ʨʘʩʧʦʨʷʞʝʥʠʝʤ 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 6 ʤʘʨʪʘ 2015 ʛʦʜʘ ˉ 373-ʨ, ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ 

ʧʦʜʛʦʪʦʚʠʣ ʚ 2015 ʛʦʜʫ  ʇʣʘʥ ʦʨʛʘʥʠʟʘʮʠʠ  ʥʘʫʯʥʳʭ ʩʝʤʠʥʘʨʦʚ ʣʘʙʦʨʘʪʦʨʠʡ ʩ  ʧʨʦʚʝʜʝʥʠʝʤ 

ʦʪʢʨʳʪʳʭ ʣʝʢʮʠʡ.  

ɺ 2015 ʛʦʜʫ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʜʦʢʣʘʜʳ: 

28 ʩʝʥʪʷʙʨʷ 2015 ʛ. çʉʦʩʪʦʷʥʠʝ ʚʦʜʥʳʭ ʩʦʦʙʱʝʩʪʚ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ ʚ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʝʥʠʷ 

ʢʣʠʤʘʪʘ ʠ ʜʝʡʩʪʚʠʷ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚè (ʃʝʢʪʦʨ - ʂʘʣʠʥʢʠʥʘ ʅʘʪʘʣʴʷ ʄʠʭʘʡʣʦʚʥʘ,  

ʟʘʚ. ʣʘʙʦʨʘʪʦʨʠʝʡ, ʜ.ʙ.ʥ.) 



30 ʦʢʪʷʙʨʷ 2015 ʛ. çʈʦʙʦʪʠʟʠʨʦʚʘʥʥʳʡ ʢʘʪʘʤʘʨʘʥ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ: 

ʨʝʰʘʝʤʳʝ ʟʘʜʘʯʠ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷè (ʃʝʢʪʦʨ - ʊʦʣʩʪʠʢʦʚ ɸʣʝʢʩʝʡ 

ɺʣʘʜʠʤʠʨʦʚʠʯ, ʩ.ʥ.ʩ., ʢ.ʛ.ʥ.) 

17 ʥʦʷʙʨʷ 2015 ʛ.  çʄʠʥʝʨʘʣʥʳʝ ʚʦʜʳè (ʃʝʢʪʦʨ - ɹʦʨʦʜʫʣʠʥʘ ɻʘʣʠʥʘ ʉʝʨʛʝʝʚʥʘ, ʩ.ʥ.ʩ., ʢ.ʛ-

ʤ.ʥ., ʜʦʮʝʥʪ) 

4 ʜʝʢʘʙʨʷ 2015 ʛ. çɻʠʜʨʦʜʠʥʘʤʠʢʘ ʤʝʣʢʦʚʦʜʥʳʭ ʦʟʝʨ ʙʦʨʝʘʣʴʥʦʡ ʟʦʥʳ ʚ ʧʦʜʣʝʜʥʳʡ ʧʝʨʠʦʜè 

(ʃʝʢʪʦʨ - ɹʦʛʜʘʥʦʚ ʉʝʨʛʝʡ ʈʵʤʦʚʠʯ, ʚ.ʥ.ʩ., ʜ.ʬ.-ʤ.ʥ., ʜʦʮʝʥʪ) 

 

ʉɺʗɿʀ ʉ ɺʋɿʆɺʉʂʆʁ ʅɸʋʂʆʁ 

 

 ʉʦʪʨʫʜʥʠʯʝʩʪʚʦ ʩ ɺʳʩʰʠʤʠ ʫʯʝʙʥʳʤʠ ʟʘʚʝʜʝʥʠʷʤʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ 

ʜʦʛʦʚʦʨʦʚ ʦ ʧʨʦʚʝʜʝʥʠʠ ʥʘʫʯʥʦʡ ʠ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ 

ʧʦʜʧʠʩʘʥʳ  ʩʦ ʩʣʝʜʫʶʱʠʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ: 

¶ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

-  ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʇʝʪʨʦʟʘʚʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  ʫʥʠʚʝʨʩʠʪʝʪè. 

-  ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʄʦʩʢʦʚʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʋʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʄ.ɺ. 

ʃʦʤʦʥʦʩʦʚʘè (ʌʠʟʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ) 

- ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪè  

- ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

- ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè, 

ʙʠʦʣʦʛʦ-ʧʦʯʚʝʥʥʳʡ ʬʘʢʫʣʴʪʝʪ 

- ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè,  

ʀʥʩʪʠʪʫʪ ʥʘʫʢ ʦ ɿʝʤʣʝ  

- ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʈʦʩʩʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ  

ʋʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɸ. ʀ. ɻʝʨʮʝʥʘè  

-  ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʫʯʨʝʞʜʝʥʠʝ ʚʳʩʰʝʛʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ çʂʘʟʘʥʩʢʠʡ (ʇʨʠʚʦʣʞʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè  

 

¶ ʟʘ ʨʫʙʝʞʦʤ 

-  ɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ (ɹʝʣʦʨʫʩʴ) 

-  ʋʥʠʚʝʨʩʠʪʝʪ ʛ. ʋʧʧʩʘʣʘ (ʑʚʝʮʠʷ) 

-  ʋʥʠʚʝʨʩʠʪʝʪ ʛ.  ʍʝʣʴʩʠʥʢʠ (ʌʠʥʣʷʥʜʠʷ) 
-  ʋʥʠʚʝʨʩʠʪʝʪ ʛ. ʊʘʨʪʫ (ʕʩʪʦʥʠʷ) 

-   ʋʥʠʚʝʨʩʠʪʝʪ ʛ. ʂʸʣʴʥ (University of Cologne, Institute of Geology and Mineralogy 

(ɻʝʨʤʘʥʠʷ) 

 

ʇʈɽʇʆɼɸɺɸʊɽʃʔʉʂɸʗ ɼɽʗʊɽʃʔʅʆʉʊʔ 

 

- ɼʠʨʝʢʪʦʨ ʠʥʩʪʠʪʫʪʘ, ʜ.ʛ.ʥ. ʉʫʙʝʪʪʦ ɼ.ɸ. ʷʚʣʷʝʪʩʷ ʟʘʚʝʜʫʶʱʠʤ ʢʘʬʝʜʨʦʡ ʬʠʟʠʯʝʩʢʦʡ 

ʛʝʦʛʨʘʬʠʠ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʈɻʇʋ ʠʤ. ɸ.ʀ.ɻʝʨʮʝʥʘ, ʧʨʠʛʣʘʰʝʥʥʳʤ ʧʨʦʬʝʩʩʦʨʦʤ  

ʫʥʠʚʝʨʩʠʪʝʪʘ ʛ. ʊʘʨʪʫ (ʕʩʪʦʥʠʷ),  ʨʫʢʦʚʦʜʠʪ ʘʩʧʠʨʘʥʪʘʤʠ ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ (1) ʠ ʈɻʇʋ. 

ʇʨʝʜʩʝʜʘʪʝʣʴ ɻɸʂʘ ʚ ʉʇʙɻʋ ʠ ʚ ʇʝʪʨɻʋ.  

ɿʘʱʠʪʘ ʜʠʩʩʝʨʪʘʮʠʡ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʉʫʙʝʪʪʦ ɼ.ɸ.: ɸʣ ʅʫʘʠʨʠ ɹʘʰʘʨ ʍʘʰʠʤ ʂʘʥʚʘʥ. 

ɼʠʩʩʝʨʪʘʮʠʷ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʸʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ ʧʦ ʥʘʫʯʥʦʡ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ 25.00.25 ï ʛʝʦʤʦʨʬʦʣʦʛʠʷ ʠ ʵʚʦʣʶʮʠʦʥʥʘʷ ʛʝʦʛʨʘʬʠʷ. "ɼʠʥʘʤʠʢʘ 



ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʜʦʣʠʥʝ ʍʘʤʨʠʥ (ʀʨʘʢ) ʧʦʜ ʚʣʠʷʥʠʝʤ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʦ 

ʤʘʪʝʨʠʘʣʘʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ" (ʟʘʱʠʪʘ 10.06.2015 ʚ ʈɻʇʋ ʠʤ. ɸ.ʀ.ɻʝʨʮʝʥʘ). 

 

-   ɿʘʚʝʜʫʶʱʠʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʛʝʦʛʨʘʬʠʠ ʠ ʛʠʜʨʦʣʦʛʠʠ, ʯʣ.-ʢʦʨʨ. ʈɸʅ ʌʠʣʘʪʦʚ ʅ.ʅ. ʯʠʪʘʝʪ 

ʣʝʢʮʠʠ ʧʦ  ʢʫʨʩʫ çɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳè ʫ ʩʪʫʜʝʥʪʦʚ ɻɻʌ ʇʝʪʨ ɻʋ (25 

ʩʪʫʜʝʥʪʦʚ/40 ʯʘʩʦʚ) ʠ V ʢʫʨʩʘ (25 ʩʪʫʜʝʥʪʦʚ/2 ʯʘʩʘ). ʈʫʢʦʚʦʜʠʪ ʧʨʦʝʢʪʦʤ ʇʉʈ  ʇʝʪʨɻʋ. 

ʆʧʫʙʣʠʢʦʚʘʥʳ  ʜʚʘ  ʧʦʩʦʙʠʷ ʧʦ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʤ ʩʠʩʪʝʤʘʤ  ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʜʣʷ 

ʩʪʫʜʝʥʪʦʚ-ʛʝʦʛʨʘʬʦʚ. 

  

- ɿʘʚʝʜʫʶʱʠʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʛʠʜʨʦʭʠʤʠʠ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʠ, ʜ.ʭ.ʥ. ʃʦʟʦʚʠʢ ʇ.ɸ. ʨʫʢʦʚʦʜʠʪ 

ʜʠʧʣʦʤʥʦʡ ʨʘʙʦʪʦʡ (1 ʩʪʫʜʝʥʪ) ʠ ʷʚʣʷʝʪʩʷ ʥʘʫʯʥʳʤ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʘʩʧʠʨʘʥʪʦʚ ʀɺʇʉ (3 

ʘʩʧʠʨʘʥʪʘ).  

 

-  ɿʘʚʝʜʫʶʱʘʷ ʣʘʙʦʨʘʪʦʨʠʝʡ ʛʠʜʨʦʙʠʦʣʦʛʠʠ, ʜ.ʙ.ʥ., ʂʘʣʠʥʢʠʥʘ ʅ.ʄ. ʯʠʪʘʝʪ ʣʝʢʮʠʠ ʧʦ 

ʢʫʨʩʘʤ çʕʢʦʣʦʛʠʯʝʩʢʘʷ ʪʦʢʩʠʢʦʣʦʛʠʷè (2 ʩʪʫʜʝʥʪʘ-ʤʘʛʠʩʪʨʳ/18 ʯʘʩʦʚ), 

çʀʭʪʠʦʪʦʢʩʠʢʦʣʦʛʠʷè (21 ʩʪʫʜʝʥʪ/16 ʯʘʩʦʚ); ʚʝʜʝʪ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʧʦ ʢʫʨʩʫ 

çʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʤʝʪʦʜʳ ʚ ʵʢʦʪʦʢʩʠʢʦʣʦʛʠʠè (18 ʩʪʫʜʝʥʪʦʚ/90 ʯʘʩʦʚ), ʨʫʢʦʚʦʜʠʪ 

ʜʠʧʣʦʤʥʳʤʠ ʨʘʙʦʪʘʤʠ (1 ʩʪʫʜʝʥʪ) ʠ ʷʚʣʷʝʪʩʷ ʥʘʫʯʥʳʤ ʨʫʢʦʚʦʜʠʪʝʣʝʤ ʘʩʧʠʨʘʥʪʦʚ ʀɺʇʉ 

(2 ʘʩʧʠʨʘʥʪʘ). 

 

- ʉʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʛʝʦʛʨʘʬʠʠ ʠ ʛʠʜʨʦʣʦʛʠʠ ʃʠʪʚʠʥʝʥʢʦ ɸ.ɺ.    
ʯʠʪʘʝʪ  ʣʝʢʮʠʠ (32 ʩʪʫʜʝʥʪʦʚ/6 ʯʘʩʦʚ) ʠ ʚʝʜʝʪ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ (11 ʩʪʫʜʝʥʪʦʚ / 36 ʯ.) 

ʧʦ ʢʫʨʩʫ "ɻʠʜʨʦʣʦʛʠʷ, ʛʠʜʨʦʤʝʪʨʠʷ ʠ  ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ"   ʚ ʂʘʨʝʣʴʩʢʦʤ 

ʨʝʛʠʦʥʘʣʴʥʦʤ ʀʥʩʪʠʪʫʪʝ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʥʦʤʠʢʠ ʠ ʧʨʘʚʘ ʇʝʪʨɻʋ  

 

- ɺʝʜʫʱʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʛʠʜʨʦʭʠʤʠʠ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʠ, ʢ.ʭ.ʥ, ʜʦʮʝʥʪ 

ʢʘʬʝʜʨʳ  ʈʳʞʘʢʦʚ ɸ.ɺ.   ʯʠʪʘʝʪ ʣʝʢʮʠʠ ʠ ʧʨʦʚʦʜʠʪ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ ʧʦ ʢʫʨʩʫ 

çʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷè ʥʘ ʢʘʬʝʜʨʝ ʦʙʱʝʡ ʭʠʤʠʠ ʵʢʦʣʦʛʦ-

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʇʝʪʨɻʋ (25 ʩʪʫʜʝʥʪʦʚ/90 ʯʘʩʦʚ) 

 

-    ʉʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʠ, ʢ.ʭ.ʥ., ʜʦʮʝʥʪ ɹʝʣʢʠʥʘ ʅ.ɸ. 

ʯʠʪʘʝʪ ʢʫʨʩ  ʣʝʢʮʠʡ ʚ ʇʝʪʨɻʋ çɸʢʚʘʢʫʣʴʪʫʨʘè (2 ʩʝʤʝʩʪʨ 2015 ʛ. ï 36 ʯʘʩʨʚ.), ʨʫʢʦʚʦʜʠʪ 

ʜʠʧʣʦʤʥʦʡ ʨʘʙʦʪʦʡ (1 ʩʪʫʜʝʥʪ ïʈʝʫʪʦʚʘ ʖ.ʉ.). 

 

- ʉʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ɹʦʨʦʜʫʣʠʥʘ ɻ.ʉ. ʨʫʢʦʚʦʜʠʪ ʜʠʧʣʦʤʥʦʡ ʨʘʙʦʪʦʡ ʩʪʫʜʝʥʪʢʠ 
ʵʢʦʣʦʛʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʬ-ʪʘ ʇɻʋ. 

  

-    ʅʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʠ, ʢ.ʛ.ʥ. ʄ. ʉ. ʇʦʪʘʭʠʥ  ʯʠʪʘʝʪ     ʣʝʢʮʠʠ 

ʥʘ ʢʘʬʝʜʨʝ ʪʫʨʠʟʤʘ ʇʝʪʨɻʋ çɻʝʦʛʨʘʬʠʷè, çɻʝʦʛʨʘʬʠʷ ʪʫʨʠʟʤʘè, çɻʝʦʛʨʘʬʠʷ ʂʘʨʝʣʠʠè, 

çʊʫʨʠʩʪʩʢʠʝ ʨʝʩʫʨʩʳè, çʉʪʨʘʥʦʚʝʜʝʥʠʝè ï 450 ʯʘʩʦʚ 
 

-  ʄʣʘʜʰʠʡ ʩʦʪʨʫʜʥʠʢ ʣʘʙʦʨʘʪʦʨʠʠ ʛʝʦʛʨʘʬʠʠ ʠ ʛʠʜʨʦʣʦʛʠʠ ʄ. ʉ. ɹʦʛʜʘʥʦʚʘ ʧʨʦʚʦʜʠʪ 

ʧʦʣʝʚʳʝ ʩʝʟʦʥʥʳʝ ʟʠʤʥʠʝ (11 ʩʪʫʜʝʥʪʦʚ/36 ʯʘʩʦʚ)  ʠ ʣʝʪʥʠʝ (11 ʩʪʫʜʝʥʪʦʚ/6 ʯʘʩʦʚ) 

ʣʘʥʜh ʘʬʪʥʳʝ ʧʨʘʢʪʠʢʠ ʩʪʫʜʝʥʪʦʚ, ʧʨʦʚʦʜʠʪ ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʥʷʪʠʷ  ʧʦ ʢʫʨʩʫ 

çɻʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳè ʫ ʩʪʫʜʝʥʪʦʚ II  ʢʫʨʩʘ ɻɻʌ  (13 ʩʪʫʜʝʥʪʦʚ/ 30 ʯʘʩʦʚ).  

 

17 ʥʘʫʯʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʀɺʇʉ ʂʘʨʅʎ ʚʝʜʫʪ ʟʘʥʷʪʠʷ ʩ ʘʩʧʠʨʘʥʪʘʤʠ ʠʥʩʪʠʪʫʪʘ 

ʩʦʛʣʘʩʥʦ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤ ʧʣʘʥʘʤ ʦʙʫʯʝʥʠʷ. 

 

ʇʦʜʛʦʪʦʚʢʘ ʢʘʜʨʦʚ ʚʳʩʰʝʡ ʢʚʘʣʠʬʠʢʘʮʠʠ 
 

ɸʉʇʀʈɸʅʊʋʈɸ 

 

ɺ ʘʩʧʠʨʘʥʪʫʨʝ ʀɺʇʉ  ʚ 2015  ʛ. ʧʨʦʭʦʜʠʣʠ ʦʙʫʯʝʥʠʝ 4 ʘʩʧʠʨʘʥʪʘ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʷʤ: 



25.00.27 çɻʠʜʨʦʣʦʛʠʷ ʩʫʰʠ, ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʛʠʜʨʦʭʠʤʠʷè (3 ʯʝʣʦʚʝʢʘ), 03.02.10 

çɻʠʜʨʦʙʠʦʣʦʛʠʷè. ʀʟ ʥʠʭ 1 ʘʩʧʠʨʘʥʪ-ʦʯʥʠʢ 3-ʛʦ  ʛʦʜʘ ʦʙʫʯʝʥʠʷ, 1 ʘʩʧʠʨʘʥʪ-ʦʯʥʠʢ ʚʪʦʨʦʛʦ 

ʛʦʜʘ ʦʙʫʯʝʥʠʷ ʠ  2 - ʧʝʨʚʦʛʦ  ʛʦʜʘ ʦʙʫʯʝʥʠʷ.   

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʪʪʝʩʪʘʮʠʠ ʚʩʝ ʘʩʧʠʨʘʥʪ rʧʝʨʝʚʝʜʝʥʳ ʥʘ ʩʣʝʜʫʶʱʠʡ ʛʦʜ ʦʙʫʯʝʥʠʷ.  

ɺ 2015  ʛ. ʚ ʘʩʧʠʨʘʥʪʫʨʫ ʀɺʇʉ, ʩʦʛʣʘʩʥʦ ʢʦʥʪʨʦʣʴʥʳʤ ʮʠʬʨʘʤ,   ʧʨʠʥʷʪʦ 3 ʘʩʧʠʨʘʥʪʘ: 

 - ʧʦ  ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʦʜʛʦʪʦʚʢʠ 05.06.01 çʅʘʫʢʠ ʦ ʟʝʤʣʝè  ʧʦ ʧʨʦʬʠʣʶ çɻʠʜʨʦʣʦʛʠʷ ʩʫʰʠ, 

ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʛʠʜʨʦʭʠʤʠʷè  ɺʦʣʢʦʚ ʉʝʨʛʝʡ ʖʨʴʝʚʠʯ   

- ʧʦ  ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʦʜʛʦʪʦʚʢʠ 05.06.01 çʅʘʫʢʠ ʦ ʟʝʤʣʝè  ʧʦ ʧʨʦʬʠʣʶ çɻʝʦʵʢʦʣʦʛʠʷè 

(ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʥʘʫʢʠ)   ɻʫʨʙʠʯ ɺʠʢʪʦʨ ɸʥʘʪʦʣʴʝʚʠʯ  

- ʧʦ  ʥʘʧʨʘʚʣʝʥʠʷʤ ʧʦʜʛʦʪʦʚʢʠ 06.06.01 çɹʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠè ʧʦ ʧʨʦʬʠʣʶ çʕʢʦʣʦʛʠʷè 

(ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ)   ʀʢʢʦ ʆʣʴʛʘ ʀʛʦʨʝʚʥʘ   

ʇʦʜʘʥʳ ʜʦʢʫʤʝʥʪʳ ʥʘ ʧʝʨʝʦʬʦʨʤʣʝʥʠʝ ʧʨʠʣʦʞʝʥʠʝ ˉ  1.1  ʢ ʣʠʮʝʥʟʠʠ ʥʘ 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʪ 05.04.2012 ˉ 2680 ʩʝʨʠʷ ɸɸɸ, ʥʦʤʝʨ 

ʙʣʘʥʢʘ 002805, ʚʜrʘʥʥʦʡ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʦʡ ʧʦ ʥʘʜʟʦʨʫ ʚ ʩʬʝʨʝ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ, ʚ 

ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʥʘʠʤʝʥʦʚʘʥʠʡ ʆʆʇ (ʥʦʤʝʥʢʣʘʪʫʨʘ). 

ʇʦ ʢʦʥʢʫʨʩʫ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ ç29è ʤʘʷ 

2015 ʛ. ˉ 544 ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ ʚʳʜʝʣʝʥʦ 3 ʤʝʩʪʘ ʜʣʷ ʧʨʠʝʤʘ ʚ ʘʩʧʠʨʘʥʪʫʨʫ ʧʦ 

ʥʘʧʨʘʚʣʝʥʠ ʁʧʦʜʛʦʪʦʚʢʠ çʅʘʫʢʠ ʦ ɿʝʤʣʝè -  05.00.00. 
 

ɿɸʑʀʊɸ ɼʀʉʉɽʈʊɸʎʀʁ 

 

ɺ 2015 ʛ.  ʙʳʣʘ ʟʘʱʠʱʝʥʘ 1  ʜʠʩʩʝʨʪʘʮʠʷ: 

- ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ ï ʄʷʩʥʠʢʦʚʘ ʅʘʜʝʞʜʘ 

ɸʣʝʢʩʘʥʜʨʦʚʥʘ çʊʨʘʥʩʬʦʨʤʘʮʠʷ ʵʣʝʤʝʥʪʦʚ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʧʦʜ ʚʣʠʷʥʠʝʤ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʘʟʣʠʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭè ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ  25.00.36 

çʛʝʦɻʢʦʣʦʛʠʷè (ʦʪʨʘʩʣʴ çʅʘʫʢʠ ʦ ʟʝʤʣʝè). ɿʘʱʠʪʘ ʩʦʩʪʦʷʣʘʩʴ 27 ʥʦʷʙʨʷ 2015 ʛʦʜʘ ʥʘ 

ʟʘʩʝʜʘʥʠʠ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʉʦʚʝʪʘ ɼʄ 212.199.26, ʩʦʟʜʘʥʥʦʛʦ ʥʘ ʙʘʟʝ ʈʦʩʩʠʡʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ɸ.ʀ. ɻʝʨʮʝʥʘ (ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ). 

 

ʋʏɸʉʊʀɽ ɺ ʉʆɺɽʊɸʍ, ʇʈɽɿʀɼʀʋʄɸʍ, ʈɽɼʂʆʃɽɻʀʗʍ 

 

¶ ɼʠʨʝʢʪʦʨ ʠʥʩʪʠʪʫʪʘ, ʜ.ʛ.ʥ. ʉʫʙʝʪʪʦ ɼ.ɸ:  

- ʯʣʝʥ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ (IPA),  

- ʯʣʝʥ ʨʝʜʢʦʣʣʝʛʠʡ ʞʫʨʥʘʣʦʚ: çʊʨʫʜʳ ʂʘʨʅʎ ʈɸʅè, çʅʘʫʯʥʦʝ ʤʥʝʥʠʝè, çʀʟʚʝʩʪʠʷ ʈɻʇʋ ʠʤ. 

ɸ.ʀ.ɻʝʨʮʝʥʘè,  

-  ʟʘʤʝʩʪʠʪʝʣʴ ʧʨʝʜʩʝʜʘʪʝʣʷ ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʩʦʚʝʪʘ ɼ 212.199.26 (ʅʘʫʢʠ ʦ ɿʝʤʣʝ, 

ʛʝʦʛʨʘʬʠʷ) ʈɻʇʋ ʠʤ. ɸ.ʀ.ɻʝʨʮʝʥʘ (ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ), 

 - ʯʣʝʥ ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʭ ʩʦʚʝʪʦʚ: ɼ 212.199.08 (ʇʝʜʘʛʦʛʠʢʘ) ʈɻʇʋ ʠʤ. ɸ.ʀ. ɻʝʨʮʝʥʘ 

(ʛ.ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ), ɼ 212.232.64  (ʅʘʫʢʠ ʦ ɿʝʤʣʝ, ʛʝʦʛʨʘʬʠʷ) ʉʇʙɻʋ (ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ), 

- ʧʨʝʜʩʝʜʘʪʝʣʴ ɻɸʂ, ʉʇʙɻʋ (2013-2014 ʛʛ.), 

- ʛʣʘʚʘ ʥʘʫʯʥʦʡ ʰʢʦʣʳ çʇʘʣʝʦʣʠʤʥʦʣʦʛʠʷè, ʢʦʪʦʨʘʷ ʚʢʣʶʯʝʥʘ ʚ ʨʝʝʩʪʨ ʚʝʜʫʱʠʭ ʥʘʫʯʥʳʭ ʠ 

ʥʘʫʯʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʭ ʰʢʦʣ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ (http://www.eltech.ru/assets/ files/university/ 

irvc/konkursi/2013/konkurs_KNVSH_Shkoli_13/Reestr_VNPSc2012-2013_rukovoditeli.pdf), 

- ʧʨʠʛʣʘʰʝʥʥʳʡ ʧʨʦʬʝʩʩʦʨ ʋʥʠʚʝʨʩʠʪʝʪʘ ʛ. ʊʘʨʪʫ (ʕʩʪʦʥʠʷ) (ʧʨʠʢʘʟ ʫʥʠʚʝʨʩʠʪʝʪʘ ʦʪ 

30.12.2013 ʛ. ˉ 583 RE) 

- ʟʘʚʝʜʫʶʱʠʡ ʢʘʬʝʜʨʦʡ ʬʠʟʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʈɻʇʋ ʠʤ. ɸ.ʀ. 

ɻʝʨʮʝʥʘ 

- ʟʘʤʝʩʪʠʪʝʣʴ ʦʪʚʝʪʩʪʚʝʥʥʦʛʦ ʨʝʜʘʢʪʦʨʘ ʨʝʜʢʦʣʣʝʛʠʠ ʩʝʨʠʠ çʃʠʤʥʦʣʦʛʠʷè ʞʫʨʥʘʣʘ çʊʨʫʜʳ 

ʂʘʨʅʎ ʈɸʅ. 

-  ʯʣʝʥ ʵʢʩʧʝʨʪʥʦʡ ʛʨʫʧʧʳ ʈʌʌʀ ʩ 2008; ʚʥʝʰʥʠʡ ʵʢʩʧʝʨʪ ʉʇʙɻʋ ʩ 2010;  

- ʵʢʩʧʝʨʪ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʩʬʝʨʳ ʄʠʥʦʙʨʥʘʫʢʠ ʩ 2012 (ʩʚʠʜʝʪʝʣʴʩʪʚʦ ˉ06-00615 

ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʜʦ 28.06.2018); 

-  ʵʢʩʧʝʨʪ ʈʦʩʦʙʨʥʘʜʟʦʨ ʩ 2015;  

- ʯʣʝʥ ʥʘʫʯʥʦʡ ʢʦʤʠʩʩʠʠ ʀʥʩʪʠʪʫʪʘ ʥʘʫʢ ʦ ɿʝʤʣʝ ʉʇʙɻʋ ʩ 2013;  

http://www.eltech.ru/assets/%20files/university/%20irvc/konkursi/2013/konkurs_KNVSH_Shkoli_13/Reestr_VNPSc2012-2013_rukovoditeli.pdf
http://www.eltech.ru/assets/%20files/university/%20irvc/konkursi/2013/konkurs_KNVSH_Shkoli_13/Reestr_VNPSc2012-2013_rukovoditeli.pdf


- ʯʣʝʥ ʨʝʜʘʢʮʠʦʥʥʦʡ ʢʦʣʣʝʛʠʠ ʥʘʫʯʥʦʛʦ ʞʫʨʥʘʣʘ "ʅʘʫʯʥʦʝ ʤʥʝʥʠʝ" (ʩʧʠʩʦʢ ɺɸʂʘ) ʩ 2012; -  

- ʯʣʝʥ ʨʝʜʘʢʮʠʦʥʥʦʡ ʢʦʣʣʝʛʠʠ ʀʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʞʫʨʥʘʣʘ ʈʦʩʩʠʡʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ɸ. ʀ. ɻʝʨʮʝʥʘ 

UNIVERSUM: ɺʝʩʪʥʠʢ ɻʝʨʮʝʥʦʚʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʩ 2012;   

- ʯʣʝʥ ʨʝʜʢʦʣʣʝʛʠʠ ʥʘʫʯʥʦʛʦ ʞʫʨʥʘʣʘ ʊʨʫʜʳ ʂʘʨʝʣʴʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈɸʅ (ʩʝʨʠʷ 

ʃʠʤʥʦʣʦʛʠʷ, ʩʝʨʠʷ ɹʠʦʛʝʦʛʨʘʬʠʷ) ʩ 2013;  

- ʯʣʝʥ ʂʦʦʨʜʠʥʘʮʠʦʥʥʦʛʦ ʉʦʚʝʪʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛcʢʦʛʦ ʉʦʶʟʘ ʫʯʝʥʳʭ ʩ 2009;  

- ʯʣʝʥ ʇʝʪʨʦʚʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʠ ʠʩʢʫʩʩʪʚ ʩ 2015;  

- ʯʣʝʥ-ʢʦʨʨ. ʈɸɽʅ ʩ 2015;  

- ʯʣʝʥ ʄʝʞʚʫʟʦʚʩʢʦʛʦ ʥʘʫʯʥʦ-ʢʦʦʨʜʠʥʘʮʠʦʥʥʦʛʦ ʉʦʚʝʪʘ ʧʦ ʧʨʦʙʣʝʤʘʤ ʵʨʦʟʠʦʥʥʳʭ, 

ʨʫʩʣʦʚʳʭ ʠ ʫʩʪʴʝʚʳʭ ʧʨʦʮʝʩʩʦʚ ʧʨʠ ʄɻʋ; 

- ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʯʣʝʥ ʈɻʆ, ʯʣʝʥ ʋʯʝʥʦʛʦ ʉʦʚʝʪʘ ʈɻʆ, ʧʨʝʜʩʝʜʘʪʝʣʴ ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʦʡ 

ʢʦʤʠʩʩʠʠ ʈɻʆ. 

 

¶ ʯʣ.-ʢʦʨʨ. ʈɸʅ ʌʠʣʘʪʦʚ ʅ.ʅ: 

- ʯʣʝʥ ʇʨʝʟʠʜʠʫʤʘ ʈʫʩʩʢʦʛʦ ɻʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʆʙʱʝʩʪʚʘ;  

- ʧʨʝʜʩʝʜʘʪʝʣ ɹʆʪʜʝʣʝʥʠʷ  ʈɻʆ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʨʝʣʠʷ; 

- ʯʣʝʥ ʉʦʚʝʪʘ ʧʦ ɺʦʜʥʳʤ ʨʝʩʫʨʩʘʤ  ʧʨʠ ʆʅɿ ʈɸʅ;  

- ʯʣʝʥ ʄʝʞʜʫʥʘʨʦʜʥʦʡ  ʘʩʩʦʮʠʘʮʠʠ  ʣʠʤʥʦʣʦʛʦʚ (SIL);  

- ʯʣʝʥ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʚʝʪʘ   çʉʝʚʝʨʥʳʝ  ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʙʘʩʩʝʡʥʳè (NRB);  

- ʯʣʝʥ ʨʝʜʢʦʣʣʝʛʠʠ  ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʞʫʨʥʘʣʘ Geophysica  

- ʯʣʝʥ ʨʝʜʢʦʣʣʝʛʠʡ ʞʫʨʥʘʣʦʚ ɺʦʜʥʳʝ  ʨʝʩʫʨʩʳè, çʈʝʛʠʦʥʘʣʴʥʘʷ ʵʢʦʣʦʛʠʷè, çɻʠʜʨʦʬʠʟʠʢʘè; 

- ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʨʝʜʘʢʪʦʨ ʩʝʨʠʠ çʃʠʤʥʦʣʦʛʠʷè ʞʫʨʥʘʣʘ çʊʨʫʜʳ ʂʘʨʅʎ ʈɸʅè; 

- ʯʣʝʥ ʨʘʙʦʯʝʡ ʛʨʫʧʧʳ ʧʦ ʧʦʜʛʦʪʦʚʢʝ ʇʘʨʣʘʤʝʥʪʩʢʠʭ ʩʣʫʰʘʥʠʡ  ʥʘ ʪʝʤʫ çʇʨʠʨʦʜʦʦʭʨʘʥʥʳʝ 

ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʚ ʩʬʝʨʝ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʠ ʚʦʜʦʦʪʚʝʜʝʥʠʷ  ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʨʝʣʠʷè; 

- ʯʣʝʥ ʕʢʩʧʝʨʪʥʦʛʦ ʩʦʚʝʪʘ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ çʆʙ ʦʭʨʘʥʝ ʃʘʜʦʞʩʢʦʛʦ ʠ 

ʆʥʝʞʩʢʦʛʦ ʦʟʝʨè; 

- ʵʢʩʧʝʨʪ   ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ  ʥʘʫʯʥʦ-ʢʦʥʩʫʣʴʪʘʮʠʦʥʥʦʛʦ ʮʝʥʪʨʘ 

ʵʢʩʧʝʨʪʠʟʳ; 

- ʢɻʩʧʝʨʪ ʈʌʌʀ.  

- ʯʣʝʥ ʇʨʝʟʠʜʠʫʤʘ ʇʝʪʨʦʟʘʚʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ  ʫʥʠʚʝʨʩʠʪʝʪʘ; 

-  ʯʣʝʥ  ʉʦʚʝʪʘ ʧʦ ɺʦʜʥʳʤ ʨʝʩʫʨʩʘʤ  ʧʨʠ ʆʅɿ ʈɸʅ.  

- ʯʣʝʥ ʜʠʩʩʦʩʚʝʪʘ ʄɻʀ, ʛ. ʉʝʚʘʩʪʦʧʦʣʴ. 

¶ ʜʠʨʝʢʪʦʨ ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ ʜ.ʛ.ʥ. ʉʫʙʝʪʪʦ ɼ.ɸ., ʯʣ.-ʢʦʨʨ. ʈɸʅ ʌʠʣʘʪʦʚ ʅ.ʅ ʠ ʜ.ʭ.ʥ., 

ʟʘʚʝʜʫʶʱʠʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʛʠʜʨʦʭʠʤʠʠ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʠ  ʃʦʟʦʚʠʢ ʇ.ɸ. ʷʚʣʷʶʪʩʷ ʯʣʝʥʘʤʠ 

ʇʨʝʟʠʜʠʫʤʘ ʂʘʨʝʣʴʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʈɸʅ.  

¶ ɿʘʚʝʜʫʶʱʘʷ ʣʘʙʦʨʘʪʦʨʠʠ ʛʠʜʨʦʙʠʦʣʦʛʠʠ, ʜ.ʙ.ʥ. ʂʘʣʠʥʢʠʥʘ ʅ.ʄ. ʷʚʣʷʝʪʩʷ ʯʣʝʥʦʤ 

ʜʠʩʩʝʨʪʘʮʠʦʥʥʦʛʦ ʩʦʚʝʪʘ ɼʄ 212.190.01. (ʧʦ ʙʠʦʣʦʛʠʯʝʩʢʠʤ ʥʘʫʢʘʤ) ʧʨʠ   ʇʝʪʨʦʟʘʚʦʜ-

ʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ (ʛ. ʇʝʪʨʦʟʘʚʦʜʩʢ).  

¶ ɿʘʚʝʜʫʶʱʠʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʛʠʜʨʦʭʠʤʠʠ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʠ, ʜ.ʭ.ʥ. ʃʦʟʦʚʠʢ ʇ.ɸ. ʷʚʣʷʝʪʩʷ 
ʯʣʝʥʦʤ ʨʝʜʢʦʣʣʝʛʠʠ ʩʝʨʠʡ çʕʢʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷè ʠ çʃʠʤʥʦʣʦʛʠʷè ʞʫʨʥʘʣʘ 

çʊʨʫʜʳ ʂʘʨʅʎ ʈɸʅ. 

¶ ʈʳʞʘʢʦʚ ɸ.ɺ. ʷʚʣʷʝʪʩʷ ʯʣʝʥʦʤ ʵʢʩʧʝʨʪʥʦʡ ʢʦʤʠʩʩʠʠ ʧʦ ʅʀʆʂʈ ʧʨʠ ʄʠʥʠʩʪʝʨʩʪʚʝ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʈʂ. 

¶ ɿʦʙʢʦʚ ʄ.ɹ. ʷʚʣʷʝʪʩʷ ʧʨʝʜʩʝʜʘʪʝʣʝʤ ʉʦʚʝʪʘ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ. 

 

ʅɸɻʈɸɼʓ  

 

ɻʨʘʤʦʪʘ ʂʘʨʅʎ ʈɸʅ: ʂʦʚʘʣʝʥʢʦ ɺ.ʅ. (ʟʘʤ. ʜʠʨ. ʧʦ ʦʙʱ. ʚʦʧʨ.), ɿʫʙʦʚʘʚʘ ɸ.ɸ. (ʚʝʜ. 

ʢʘʨʪʦʛʨʘʬ), ʌʠʣʘʪʦʚ ʅ.ʅ. (ʛʣ.ʥ.ʩ.), ɻʝʨʘʩʠʤʦʚʘ ʊ.ʅ. (ʩʪ. ʣʘʙʦʨʘʥʪ), ɻʦʜʘʨʝʚ ɼ.ʄ. (ʩʪ .ʧʦʤ. 

ʢʘʧʠʪʘʥʘ). 



ɹʣʘʛʦʜʘʨʥʦʩʪʴ ʂʘʨʅʎ ʈɸʅ: ɹʦʛʘʯʝʚ ʄ.ɸ.(ʛʣ. ʛʠʜʨʦʛʝʦʣʦʛ), ʇʨʦʰʢʠʥ ʉ.ɺ. (ʢʘʧʠʪʘʥ ʅʀʉ 

çʕʢʦʣʦʛè).  

 

ʉʚʝʜʝʥʠʷ ʦ ʥʘʫʯʥʦ-ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 
 

ɺ 2015 ʛʦʜʫ  ʚ ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ ʦʨʛʘʥʠʟʦʚʘʥʦ ʠ ʧʨʦʚʝʜʝʥʦ 4 ʤʝʨʦʧʨʠʷʪʠʷ: 

 

× ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʚʝʱʘʥʠʝ ʧʦ ʧʨʦʝʢʪʫ çʃʘʜʦʞʩʢʦʝ ʦʟʝʨʦ: ʞʠʟʥʴ ʧʦʜ ʣʝʜ - ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʧʦʜʣʝʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʜ ʚʣʠʷʥʠʝʤ ʛʣʦʙʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡè (Lake Ladoga: life under ice 

Interplay of under-ice processes by global change A Russian-Swiss multi-disciplinary project). 

13-14.03.2015. ʇʝʪʨʦʟʘʚʦʜʩʢ ï 40 ʫʯʘʩʪʥʠʢʦʚ (15 ï ʠʥʦʩʪʨʘʥʮʝʚ ʠʟ 9 ʩʪʨʘʥ) 

× I ʐʢʦʣʘ-ʩʝʤʠʥʘʨ çɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʣʠʤʥʦʣʦʛʠʠè ʜʣʷ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ. 

 ʀʥʩʪʠʪʫʪ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ ʉʝʚʝʨʘ ʂʘʨʅʎ ʈɸʅ ʩʦʚʤʝʩʪʥʦ ʩ ʈʦʩʩʠʡʩʢʠʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤ ʫʥʠʚʝʨʩʠʪʝʪʦʤ  ʚ ʨʘʤʢʘʭ  ɼʦʛʦʚʦʨʘ ʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ɸʩʩʦʮʠʘʮʠʠ çɺʝʣʠʢʠʝ ʦʟʝʨʘ ɽʚʨʦʧʳè 

 11-13.062015 ʦ. ɺʘʣʘʘʤ, ʫʯʝʙʥʦ-ʥʘʫʯʥʘʷ ʩʪʘʥʮʠʷ çɺʘʣʘʘʤè (20 ʫʯʘʩʪʥʠʢʦʚ) 

 

× ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʅʘʫʯʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʨʝʘʣʠʟʘʮʠʠ ɺʦʜʥʦʡ ʩʪʨʘʪʝʛʠʠ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2020 ʛ.è.  

      6-11.07.2015.ʇʝʪʨʦʟʘʚʦʜʩʢ ï 100 ʫʯʘʩʪʥʠʢʦʚ 

 

× ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʝʤʠʥʘʨ ʧʦ  ʩʦʚʤʝʩʪʥʦʤʫ ʨʦʩʩʠʡʩʢʦ-ʬʠʥʩʢʦʤʫ ʧʨʦʝʢʪʫ çʎʠʢʣ ʫʛʣʝʨʦʜʘ 

ʚ ʩʠʩʪʝʤʝ ʦʟʝʨʦ-ʘʪʤʦʩʬʝʨʘ: ʥʘʙʣʶʜʝʥʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝè (Carbon Cycle in Lake - 

Atmosphere Continuum ï  CarLAC) ʚ ʨʘʤʢʘʭ ʄʝʤʦʨʘʥʜʫʤʘ ʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʠ ʧʦ 

ʚʦʧʨʦʩʘʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʥʘʫʯʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʦʡ  çʇʘʥ-ʝʚʨʘʟʠʡʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪè - PEEX (Pan-Eurasian 

Experiment) ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ  ʠʟʤʝʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ 

ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʢʣʠʤʘʪʘ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɽʚʨʦʧʳ ʠ ɸʟʠʠ, ʚ ʦʩʥʦʚʥʦʤ ʚ ʘʨʢʪʠʯʝʩʢʦʡ 

ʠ ʙʦʨʝʘʣʴʥʦʡ ʟʦʥʘʭ. 

31.08-03.09.2015 ʇʝʪʨʦʟʘʚʦʜʩʢ ï 15 ʫʯʘʩʪʥʠʢʦʚ (8 ï ʠʥʦʩʪʨʘʥʥʳʭ ʢʦʣʣʝʛ) 

 

 

 

- ʋʯʘʩʪʠʝ ʚ ʥʘʫʯʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ /ʥʘʟʚʘʥʠʝ, ʜʘʪʘ, ʤʝʩʪʦ ʧʨʦʚʝʜʝʥʠʷ, ʧʨʠʩʫʪʩʪʚʠʝ, ʜʦʢʣʘʜ/ 

 

ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʩʦʚʝʱʘʥʠʷ,  ʢʦʥʬʝʨʝʥʮʠʠ,  ʩʠʤʧʦʟʠʫʤʳ 

 (ʥʘʟʚʘʥʠʝ, ʩʪʘʪʫʩ, ʜʘʪʘ, ʤʝʩʪʦ, ʚʠʜ ʫʯʘʩʪʠʷ) 

- ʙʦʣʝʝ 100 ʫʯʘʩʪʥʠʢʦʚ 

 

1. International Symposium on Isotope Hydrology: Revisiting Foundations and Exploring 

Frontiers IAEA Headquarters (IAEA-CN-225). 11-16 ʤʘʷ 2015, ɺʝʥʘ ɸʚʩʪʨʠʷ ï 1 

ʫʯʘʩʪʥʠʢ, 1  ʩʪʝʥʜʦʚʳʡ ʜʦʢʣʘʜ (Borodulina G., Tokarev I., Avramenko I. Investigation of 

small river watershed hydrology in Karelia (north-west Russia) by high-resolution record of 

ŭ2H and ŭ18O in precipitation and river discharge, including experimental estimates of 

evaporation) 

2. IV ʤʝʞʜʫʥʘʨʦʜʥʘ ̫ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘ ̫ ʢʦʥʬʝʨʝʥʮʠʷ "ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʛʝʦʣʦʛʠʷ: 

ʪʝʦʨʠʷ, ʧʨʘʢʪʠʢʘ ʠ ʨʝʛʠʦʥʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ" (30.09. - 2.10. 2015, ʛ. ʇʝʪʨʦʟʘʚʦʜʩʢ) ï 2 

ʫʯʘʩʪʥʠʢʘ, 2 ʫʩʪʥʳʭ ʜʦʢʣʘʜʘ (ɹʦʨʦʜʫʣʠʥʘ ɻ.ʉ. çʂʘʯʝʩʪʚʦ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʛ. ʇʝʪʨʦʟʘʚʦʜʩʢʘè, ʂʨʘʚʯʝʥʢʦ ʀ.ʖ. çʍʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʩʥʝʞʥʦʛʦ 

ʧʦʢʨʦʚʘ ʛ. ʇʝʪʨʦʟʘʚʦʜʩʢʘè) 

3. I ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʢʦʥʛʨʝʩʩ çʉʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʝ ʣʝʯʝʥʠʝè. 18-19 ʤʘʨʪʘ 2015, 

ʄʦʩʢʚʘ ï 1 ʫʯʘʩʪʥʠʢ, 1 ʧʨʠʛʣʘʰʝʥʥʳʡ  ʜʦʢʣʘʜ (ɹʦʨʦʜʫʣʠʥʘ ɻ.ʉ. ʄʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ 

ʚʦʩʪʦʯʥʦʛʦ ʩʢʣʦʥʘ ɹʘʣʪʠʡʩʢʦʛʦ ʱʠʪʘ: ʬʦʨʤʠʨʦʚʘʥʠʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʩʦʚʨʝʤʝʥʥʦʝ 



ʩʦʩʪʦʷʥʠʝ) 

4. ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʠʤʧʦʟʠʫʤ çɹʦʣʦʪʘ ʉʝʚʝʨʥʦʡ ɽʚʨʦʧʳ: ʨʘʟʥʦʦʙʨʘʟʠʝ, ʜʠʥʘʤʠʢʘ ʠ 
ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ. ʇʝʪʨʦʟʘʚʦʜʩʢ, 2-5 ʩʝʥʪʷʙʨʷ 2015 ï 1 ʫʯʘʩʪʥʠʢ, 1 ʜʦʢʣʘʜ 

(ʂʘʨʧʝʯʢʦ ʖ.ɺ.  çʇʨʠʪʦʢ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʢ ʥʠʟʠʥʥʦʤʫ ʙʦʣʦʪʫè)  

5. The 1st Pan-Eurasian Experiment (PEEX) Science Conference  & The 5th PEEX Meeting, 

Helsinki, Finland 10-13 February 2015 - ʫʯʘʩʪʠʝ  

6. 5-  ̫ʄʝʞʜʫʥʘʨʦʜʥʘ ̫ʢʦʥʬʝʨʝʥʮʠ,̫ ʧʦʩʚʷʱʝʥʥʘ ̫ʧʘʤʷʪʠ ʚʳʜʘʶʱʝʛʦʩʷ ʛʠʜʨʦʙʠʦʣʦʛʘ 

ɻ.ɻ. ɺʠʥʙʝʨʛʘ çʌʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠ ʜʠʥʘʤʠʢʘ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʚ ʫʩʣʦʚʠʷʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡè. 12-17 ʦʢʪʷʙʨʷ 2015 ʛ., 

ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ  ï 7 ʫʯʘʩʪʥʠʢʦʚ, 7 ʜʦʢʣʘʜʦʚ  (ʃʦʟʦʚʠʢ ʇ.ɸ. çʆʧʨʝʜʝʣʝʥʠʝ 

ʧʨʦʜʫʢʮʠʠ ʠ ʜʝʩʪʨʫʢʮʠʠ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ʧʦ ʢʠʥʝʪʠʯʝʩʢʦʡ 

ʤʦʜʝʣʠè (ʧʣʝʥʘʨʥʳʡ ʜʦʢʣʘʜ), ʌʦʤʠʥʘ ʖ.ʖ. çʋʯʝʪ ʩʝʟʦʥʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʟʦʦʧʣʘʥʢʪʦʥʘ ʧʨʠ ʦʮʝʥʢʝ ʩʦʩʪʦʷʥʠʷ ʵʢʦʩʠʩʪʝʤʳ ʇʝʪʨʦʟʘʚʦʜʩʢʦʡ ʛʫʙʳ ʆʥʝʞʩʢʦʛʦ 

ʦʟʝʨʘè, ɹʝʣʠʯʝʚʘ ʃ.ɸ., ʃʫʢʠʥʘ ʖ.ʅ. çʉʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʨʳʙ, ʦʙʠʪʘʶʱʠʭ ʚ ʫʩʣʦʚʠʷʭ 

ʚʦʟʜʝʡʩʪʚʠʷ ʩʪʦʯʥʳʭ ʚʦʜ ʩʚʘʣʢʠ ʪʚʝʨʜʳʭ ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚè, ʉʠʜʦʨʦʚʘ ɸ.ʀ., 

ʇʦʣʷʢʦʚʘ ʊ.ʅ. çɾʠʟʥʝʥʥʳʡ ʮʠʢʣ ʠ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʦʧʫʣʷʮʠʠ ʙʘʡʢʘʣʴʩʢʦʛʦ ʚʩʝʣʝʥʮʘ Gmelinoides fasciatus ʚ ʆʥʝʞʩʢʦʤ ʦʟʝʨʝè, 

ʆʥʠʱʝʥʢʦ ʀ.ʅ., ʆʥʠʱʝʥʢʦ ʅ.ɸ., ʐʫʩʪʦʚ ʖ.ɸ., ʊʳʨʢʠʥ ʀ.ɸ. çʆʩʦʙʝʥʥʦʩʪʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʨʦʩʪʘ ʠ ʧʠʪʘʥʠʷ ʦʟʸʨʥʳʭ ʨʳʙ ʚ ʟʦʥʝ ʬʦʨʝʣʝʚʳʭ ʭʦʟʷʡʩʪʚ (ʈʝʩʧʫʙʣʠʢʘ 

ʂʘʨʝʣʠʷ)è, ʊʝʢʘʥʦʚʘ ɽ. ɺ., ʉʘʙʳʣʠʥʘ ɸ. ɺ. çʇʨʦʜʫʢʮʠʦʥʥʦ-ʜʝʩʪʨʫʢʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ 

ʚ ʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥʝ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘè, ʉʷʨʢʠ ʄ.ʊ. çʌʝʥʦʣʦʛʠʷ ʟʦʦʧʣʘʥʢʪʦʥʘ ʠ 

ʩʝʟʦʥʳ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʚ ʆʥʝʞʩʢʦʤ ʦʟʝʨʝè). 

7. 4-th European large Lakes Symposium. 24-28th August .the University of Eastern Finland. 

Joensuu; Finland ï 5 ʫʯʘʩʪʥʠʢʦʚ, 5 ʜʦʢʣʘʜʦʚ (Nikolai Filatov, G.Panin, N.Diansky, R. 

Ibraev, L, Nazariova,  Golosov S., T.Viriuchalkina., ɹʝʣʢʠʥʘ ʅ.ɸ. ñThe chemical 

composition of sediments as indicator of changes in the ecosystem of Lake Onega under the 

influence of anthropogenic factorsò (ʈʅʌ 14-17-00766) (ʫʩʪʥʳʡ ʜʦʢʣʘʜ), ʂʫʣʠʢ ʅ.ɺ., 

ɹʝʣʢʠʥʘ ʅ.ɸ., ʃʦʟʦʚʠʢ ʇ.ɸ., ɽʬʨʝʤʝʥʢʦ ʅ.ɸ. çTrace elements in Lake Onegaè (ʈʅʌ 14-

17-00766) (ʧʦʩʪʝʨʥʳʡ ʜʦʢʣʘʜ), N. Kalinkina, T. Polyakova, M. Syarki, E. Tekanova, T. 

Chekryzheva. çLake Onego biomonitoring: estimates of spatial-temporal heterogeneity and 

scales of biological processesè, Anastasiya Sidorova. çDistribution and population 

characteristics of Baikalian invader Gmelinoides fasciatus (Crustacea: Amphipoda) in lake 

Onegoè, Belicheva Lidia, Lukina Julia çHistopathological alterations in feral  fish of Lake 

Onego - a baseline study for environmental monitoring purposesè). 

8. ʄʝʞʜʫʥʘʨʦʜʥʘ ̫ʢʦʥʬʝʨʝʥʮʠʷ çʄʦʨʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʝ: MARESEDUè. 

19-24 ʦʢʪʷʙʨʷ 2015 ʛ., ʄʦʩʢʚʘ, ʃʦʤʦʥʦʩʦʚʩʢʠʡ ʢʦʨʧʫʩ ʄɻʋ - 1 ʫʯʘʩʪʥʠʢ, 3 ʜʦʢʣʘʜʘ 

(ʉʫʙʝʪʪʦ ɼ.ɸ. çʆʟʝʨʘ ʠ ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠè (ʧʣʝʥʘʨʥʳʡ ʜʦʢʣʘʜ), 

+2 ʜʦʢʣʘʜʘ ʩ ʩʦʘʚʪʦʨʘʤʠ). 

9. XXI  ʤʝʞʜʫʥʘʨʦʜʥʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ (ʰʢʦʣʘ) ʧʦ ʤʦʨʩʢʦʡ ʛʝʦʣʦʛʠʠ. 16-20 ʥʦʷʙʨʷ 

2015 ʛ. ʄʦʩʢʚʘ - 1 ʫʯʘʩʪʥʠʢ, 5 ʜʦʢʣʘʜʦʚ (ʉʫʙʝʪʪʦ ɼ.ɸ. çʇʦʩʣʝʣʝʜʥʠʢʦʚʘʷ ʠʩʪʦʨʠʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʃʘʜʦʞʩʢʦʛʦ ʠ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨè,  + 4 ʜʦʢʣʘʜʘ ʩ ʩʦʘʚʪʦʨʘʤʠ). 

10. The Baltic Sea Forum of Finland. 4th of June 2015.Turku. Finland ï ʟʘʦʯʥʦʝ ʫʯʘʩʪʠʝ. 

11. ʄʝʞʜʫʥʘʨʦʜʥʘʷ ɺʝʨʝʱʘʛʠʥʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ. ʛ. ʀʨʢʫʪʩʢ. 7-12 ʩʝʥʪʷʙʨʷ 2015 ʛ. ï 1 

ʫʯʘʩʪʥʠʢ, 1 ʜʦʢʣʘʜ (Filatov  N., Panin G., N.Diansky, R. Ibraev, L,Nazariova,  Golosov S., 

T.Viriuchalkina.). 

12. 10
th
 International Scientific and Practical Conference. June 18-20, 2015. Rezekne: Rezeknes 

Augstskola ï 3 ʫʯʘʩʪʥʠʢʘ, 3 ʜʦʢʣʘʜʘ  

 

- ʤʝʥʝʝ 100 ʫʯʘʩʪʥʠʢʦʚ  

1.  ʄʝʞʜʫʥʘʨʦʜʥʦʝ  ʩʦʚʝʱʘʥʠʝ  ʧʦ ʧʨʦʝʢʪʫ çʃʘʜʦʛʘè. 22-24.ʩʝʥʪʷʙʨʷ.  ʃʦʟʘʥʘ, 

ʐʚʝʡʮʘʨʠʷ ï 1 ʫʯʘʩʪʥʠʢ, 1.ʜʦʢʣʘʜ (ʌʠʣʘʪʦʚ ʅ.ʅ. çʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪ ʟʘ 2015 ʛʦʜè). 

2. ʄʝʞʜʫʥʘʨʦʜʥʦʝ ʩʦʚʝʱʘʥʠʝ ʧʦ ʧʨʦʝʢʪʫ çʃʘʜʦʞʩʢʦʝ ʦʟʝʨʦ: ʞʠʟʥʴ ʧʦʜ ʣʝʜ - 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦʜʣʝʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʧʦʜ ʚʣʠʷʥʠʝʤ ʛʣʦʙʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡè (Lake 

Ladoga: life under ice Interplay of under-ice processes by global change A Russian-Swiss 



multi-disciplinary project). 13-14.03.2015. ʇʝʪʨʦʟʘʚʦʜʩʢ ï 40 ʫʯʘʩʪʥʠʢʦʚ (15 ï 

ʠʥʦʩʪʨʘʥʮʝʚ ʠʟ 9 ʩʪʨʘʥ) 

3. ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʩʝʤʠʥʘʨ ʧʦ  ʩʦʚʤʝʩʪʥʦʤʫ ʨʦʩʩʠʡʩʢʦ-ʬʠʥʩʢʦʤʫ ʧʨʦʝʢʪʫ çʎʠʢʣ 

ʫʛʣʝʨʦʜʘ ʚ ʩʠʩʪʝʤʝ ʦʟʝʨʦ-ʘʪʤʦʩʬʝʨʘ: ʥʘʙʣʶʜʝʥʠʷ ʠ ʤʦʜʝʣʠʨʦʚʘʥʠʝè (Carbon Cycle in 

Lake - Atmosphere Continuum ï  CarLAC) ʚ ʨʘʤʢʘʭ ʄʝʤʦʨʘʥʜʫʤʘ ʦ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʠ 

ʧʦ ʚʦʧʨʦʩʘʤ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʥʘʫʯʥʦ-

ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʡ ʧʨʦʛʨʘʤʤʦʡ  çʇʘʥ-ʝʚʨʘʟʠʡʩʢʠʡ ʵʢʩʧʝʨʠʤʝʥʪè - PEEX (Pan-Eurasian 

Experiment) ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ  ʠʟʤʝʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ 

ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʢʣʠʤʘʪʘ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɽʚʨʦʧʳ ʠ ɸʟʠʠ, ʚ ʦʩʥʦʚʥʦʤ ʚ 

ʘʨʢʪʠʯʝʩʢʦʡ ʠ ʙʦʨʝʘʣʴʥʦʡ ʟʦʥʘʭ. 31.08-03.09.2015 ʇʝʪʨʦʟʘʚʦʜʩʢ ï 15 ʫʯʘʩʪʥʠʢʦʚ (8 ï 

ʠʥʦʩʪʨʘʥʥʳʭ ʢʦʣʣʝʛ) 

 

ʈʦʩʩʠʡʩʢʠʝ ʩʦʚʝʱʘʥʠʷ,  ʢʦʥʬʝʨʝʥʮʠʠ,  ʩʠʤʧʦʟʠʫʤʳ 

(ʥʘʟʚʘʥʠʝ, ʩʪʘʪʫʩ, ʜʘʪʘ, ʤʝʩʪʦ, ʚʠʜ ʫʯʘʩʪʠʷ) 

- ʙʦʣʝʝ 100 ʫʯʘʩʪʥʠʢʦʚ 

1. ɺʩʝʨʦʩʩʠʡʩʢʘ ̫ ʥʘʫʯʥʘ ̫ ʢʦʥʬʝʨʝʥʮʠ ̫ çʅʘʫʯʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʨʝʘʣʠʟʘʮʠʠ çɺʦʜʥʦʡ 

ʩʪʨʘʪʝʛʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2020 ʛ.è. 06-11 ʠʶʣʷ 2015 ʛ., 

ʛ. ʇʝʪʨʦʟʘʚʦʜʩʢ ï 6 ʫʯʘʩʪʥʠʢʦʚ, 6 ʜʦʢʣʘʜʦʚ  (ʌʠʣʘʪʦʚ ʅ.ʅ., ɹʦʨʦʜʫʣʠʥʘ ɻ.ʉ. çʈʝʩʫʨʩʳ 

ʠ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʂʘʨʝʣʠʠè, ʃʦʟʦʚʠʢ ʇ.ɸ. çʅʥʦʨʤʠʨʦʚʘʥʠʝ 

ʜʦʧʫʩʪʠʤʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʩ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡè, ʉʫʙʝʪʪʦ ɼ.ɸ.  çʆʥʝʞʩʢʦʝ ʦʟʝʨʦ ʠ ʝʛʦ ʚʦʜʦʩʙʦʨ, ʠʩʪʦʨʠʷ 

ʨʘʟʚʠʪʠʷ ʦʩʚʦʝʥʠʝ ʯʝʣʦʚʝʢʦʤ ʠ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝè (ʇʣʝʥʘʨʥʳʡ ʜʦʢʣʘʜ)è, 

ɹʝʣʢʠʥʘ ʅ.ɸ.  çʈʦʣʴ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʛʫʤʠʜʥʦʡ ʟʦʥʳ (ʥʘ ʧʨʠʤʝʨʝ ʦʟʝʨ ʂʘʨʝʣʠʠ)è, ʂʘʣʠʥʢʠʥʘ ʅ.ʄ., 

ʇʦʣʷʢʦʚʘ ʊ.ʅ., ʉʠʜʦʨʦʚʘ ɸ.ʀ., ʉʷʨʢʠ ʄ.ʊ., ʊʝʢʘʥʦʚʘ ɽ.ɺ., ʏʝʢʨʳʞʝʚʘ ʊ.ɸ. çʆʩʥʦʚʳ 

ʙʠʦʤʦʥʠʪʦʨʠʥʛʘ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ ʩ ʫʯʝʪʦʤ ʝʛʦ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡè 

2. IV ɺʩʝʨʦʩʩʠʡʩʢʘ ̫ ʥʘʫʯʥʘ ̫ ʢʦʥʬʝʨʝʥʮʠ ̫ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ 

çʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʚʦʜʳ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚè (15-18 ʩʝʥʪʷʙʨʷ 2015 ʛ., 

ʄʦʩʢʚʘ) ï 7 ʫʯʘʩʪʥʠʢʦʚ, 7 ʫʩʪʥʳʭ ʜʦʢʣʘʜʦʚ, ʩʪʝʥʜʦʚʳʭ ʜʦʢʣʘʜʦʚ  (ʌʠʣʘʪʦʚ ʅ.ʅ., 

ʃʠʪʚʠʥʝʥʢʦ ɸ.ɺ, ɹʦʛʜʘʥʦʚʘ ʄ.ʉ.  (ʧʣʝʥʘʨʥʳʡ ʜʦʢʣʘʜ), ʌʠʣʘʪʦʚ ʅ.ʅ., ʄʝʥʰʫʪʢʠʥ 

ɺ.ɺ. (ʜʦʢʣʘʜ ʥʘ ʩʝʢʮʠʠ), ʉʫʙʝʪʪʦ ɼ.ɸ.  çʆʟʝʨʘ ʠ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʦʙʩʪʘʥʦʚʢʠ 

ʧʨʦʰʣʦʛʦ: ʧʘʦʝʦʣʠʤʥʦʣʦʛʠʯʝʩʢʠʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠè (ʧʣʝʥʘʨʥʳʡ ʜʦʢʣʘʜ), ɹʝʣʢʠʥʘ ʅ.ɸ. 

çʌʦʨʤʠʨʦʚʘʥʠʝ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ɺʳʛʦʟʝʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʫʩʣʦʚʠʷʭ 

ʤʥʦʛʦʬʘʢʪʦʨʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷè (ʧʦʩʪʝʨʥʳʡ ʜʦʢʣʘʜ), ɹʦʨʦʜʫʣʠʥʘ, 

ɽʬʨʝʤʦʚʘ ʊ.ɸ., ɿʦʙʢʦʚʘ ʄ.ɺ., ʃʦʟʦʚʠʢ ʇ.ɸ., ʉʘʙʳʣʠʥʘ ɸ.ɺ., ʈʳʞʘʢʦʚ ɸ.ɺ. 

çʋʛʣʝʚʦʜʳ, ʣʠʧʠʜʳ, ʙʝʣʢʠ ʠ ʤʦʯʝʚʠʥʘ ʚ ʩʦʩʪʘʚʝ ʘʚʪʦʭʪʦʥʥʦʛʦ ʠ ʘʣʣʦʭʪʦʥʥʦʛʦ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʧʨʠʨʦʜʥʳʭ ʚʦʜʘʭ ʂʘʨʝʣʠʠè (ʩʪʝʥʜʦʚʳʡ ʜʦʢʣʘʜ), ʃʦʟʦʚʠʢ 

ʇ.ɸ. çʇʨʦʮʝʩʩʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʛʫʤʠʜʥʦʡ 

ʟʦʥʳè).  

3. ʅʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ c ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çʉʦʚʨʝʤʝʥʥʳʝ ʧʨʦʙʣʝʤʳ 

ʛʠʜʨʦʭʠʤʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʢʘʯʝʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜè. 8-10 ʩʝʥʪʷʙʨʷ 2015 ʛ. ʚ ʛ. 

ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ. 1 ʫʯʘʩʪʥʠʢ, 3 ʜʦʢʣʘʜʘ (ɿʦʙʢʦʚʘ ʄ.ɹ., ɽʬʨʝʤʦʚʘ ʊ.ɸ., ʉʘʙʳʣʠʥʘ ɸ.ɺ., 

ʃʦʟʦʚʠʢ ʇ.ɸ. çʂʘʯʝʩʪʚʝʥʥʳʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʘʚʪʦʭʪʦʥʥʦʛʦ ʠ ʘʣʣʦʭʪʦʥʥʦʛʦ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʂʘʨʝʣʠʠ (ʫʩʪʥʳʡ ʜʦʢʣʘʜ), ʃʦʟʦʚʠʢ ʇ.ɸ. 

çʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʠ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʥʦʨʤʠʨʦʚʘʥʠʝ ʜʦʧʫʩʪʠʤʦʡ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʥʠʭ ʩ ʫʯʝʪʦʤ ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʚʦʜʥʦʡ ʩʨʝʜʝè, 

ʃʦʟʦʚʠʢ ʇ.ɸ., ɽʬʨʝʤʝʥʢʦ ʅ.ɸ., ɿʦʙʢʦʚ ʄ.ɹ., ɿʦʙʢʦʚʘ ʄ.ɺ., ɽʬʨʝʤʦʚʘ ʊ.ɸ., ɻʘʣʘʭʠʥʘ 

ʅ.ɽ., ʈʳʞʘʢʦʚ ɸ.ɺ., ʈʦʜʴʢʠʥʘ ʀ.ʉ., ʇʦʪʘʧʦʚʘ ʀ.ʖ. çʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʪʦʜʦʚ 

ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʢʦʥʪʨʦʣʷ ʚ ʚʦʜʝ çʧʨʦʙʣʝʤʘʪʠʯʥʳʭè ʢʦʤʧʦʥʝʥʪʦʚè).  

4. ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʠ ʧʦ ʤʫʟʝʡʥʦʡ ʧʝʜʘʛʦʛʠʢʝ 

çʆʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʪʫʨʠʟʤ ʠ ʠʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʝ ʥʘʩʣʝʜʠʝ: ʤʫʟʝʡʥʳʝ ʧʨʘʢʪʠʢʠ ʠ 

ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷè. ʇʝʪʨʦʟʘʚʦʜʩʢ, 22-25 ʩʝʥʪʷʙʨʷ 2015 ʛ. ï 1 ʫʯʘʩʪʥʠʢ, 1 ʜʦʢʣʘʜ 

(ʇʦʪʘʭʠʥ ʄ.ʉ. çɺʦʜʦʧʘʜʳ ʂʘʨʝʣʠʠ ʢʘʢ ʨʝʩʫʨʩ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ ʪʫʨʠʟʤʘè).  
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5. III  ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʘʷ ʀʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʠʷ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ 

çɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʥʘʟʝʤʥʳʭ ʠ ʚʦʜʥʳʭ ʞʠʚʦʪʥʳʭ. ɿʦʦʨʝʩʫʨʩʳè ʂʘʟʘʥʴ, 24 ʬʝʚʨʘʣʷ 

2015 ʛ. ï 2 ʫʯʘʩʪʥʠʢʘ, 1 ʜʦʢʣʘʜ (ʌʦʤʠʥʘ ʖ.ʖ., ʉʷʨʢʠ ʄ.ʊ. çɿʦʦʧʣʘʥʢʪʦʥ ʆʥʝʞʩʢʦʛʦ 

ʦʟʝʨʘ, ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴè).  

6. ɺʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ çʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʤʝʪʦʜʳ ʠʟʫʯʝʥʠʷ 

ʵʢʦʩʠʩʪʝʤ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʦʝʤʦʚè, ʧʦʩʚʷʱʝʥʥʘʷ 100-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ʀʛʦʨʷ 

ʀʚʘʥʦʚʠʯʘ ʂʫʨʝʥʢʦʚʘ. 7ï9 ʦʢʪʷʙʨʷ 2015 ʛ., ʇʝʪʨʦʧʘʚʣʦʚʩʢ-ʂʘʤʯʘʪʩʢʠʡ - ʟʘʦʯʥʦʝ 

ʫʯʘʩʪʠʝ, 1 ʜʦʢʣʘʜ (ʊʳʨʢʠʥ ʀ.ɸ., ʃʫʢʠʥʘ ʖ.ʅ., ɹʝʣʠʯʝʚʘ ʃ.ɸ. çʉʦʩʪʦʷʥʠʝ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʢʫʤʞʠ ʚ ʤʘʣʳʭ ʧʨʠʪʦʢʘʭ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ (ʅʝʣʫʢʩʘ, 

ʆʨʟʝʛʘ, ɹʦʣʴʰʘʷ ʋʷ)è). 

7. ɺʩʝʨʦʩʩʠʡʩʢʘ ̫ ʥʘʫʯʥʘ ̫ ʢʦʥʬʝʨʝʥʮʠ,̫ ʧʦʩʚʷʱʝʥʥʦʡ 70-ʣʝʪʠʶ ʜʦʢʪʦʨʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ 

ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨʘ, ʘʢʘʜʝʤʠʢʘ ʈɸɽ,  ʦʩʥʦʚʘʪʝʣʷ ʥʘʫʯʥʦʡ ʰʢʦʣʳ çʊʝʭʥʦʛʝʥʥʦʝ 

ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʛʦʨʥʦʨʫʜʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠè 

ʗʥʪʫʨʠʥʘ ʉʘʬʘʨʛʘʣʠ ʀʩʢʘʥʜʘʨʦʚʠʯʘ. 17-18 ʩʝʥʪʷʙʨʷ 2015 ʛʦʜʘ. ʛ. ʉʠʙʘʡ ï ʟʘʦʯʥʦʝ 

ʫʯʘʩʪʠʝ, 1 ʜʦʢʣʘʜ  (ɹʝʣʠʯʝʚʘ ʃ.ɸ., ʉʠʜʦʨʦʚʘ ɸ.ʀ. çʉʪʨʫʢʪʫʨʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʞʘʙʨʘʭ 

ʨr ʙ ʚ ʫʩʣʦʚʠʷʭ ʭʨʦʥʠʯʝʩʢʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷè). 

 

- ʤʝʥʝʝ 100 ʫʯʘʩʪʥʠʢʦʚ  

1. ʈʦʩʩʠʡʩʢʘʷ ʦʙʨʘʟʦʚʘʪʝʣʴʥʘ ̫ ʢhʦʣʘ çʄʝʜʠʮʠʥʩʢʘʷ ʨʝʘʙʠʣʠʪʘʮʠʷ ʚ ʫʩʣʦʚʠʷʭ 

ʧʦʣʠʢʣʠʥʠʢʠè. 20 ʩʝʥʪʷʙʨʷ 2015,  ʄʘʨʮʠʘʣʴʥʳʝ ʚʦʜʳ -  1 ʫʯʘʩʪʥʠʢ, 1 ʜʦʢʣʘʜ 

(ɹʦʨʦʜʫʣʠʥʘ ɻ.ʉ. çʌʦʨʤʠʨʦʚʘʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʘ 

ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʄʘʨʮʠʘʣʴʥʳʝ ʚʦʜʳè). 

 

ʆʧʧʦʥʠʨʦʚʘʥʠʝ:  

ʉʫʙʝʪʪʦ ɼ.ɸ. 

 

ɹʘʷʥʦʚʘ ʅʠʢʦʣʘʷ ɻʝʦʨʛʠʝʚʠʯʘ çʆʧʳʪ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʢʘʨʩʪʦʚʳʭ ʠ ʧʦʡʤʝʥʥʳʭ 

ʦʟʝʨ ʚ ʟʘʧʦʚʝʜʥʠʢʘʭ ʈʦʩʩʠʠ (ʥʘ ʧʨʠʤʝʨʝ ʇʠʥʝʞʩʢʦʛʦ ʠ ʂʝʨʞʝʥʩʢʦʛʦ ʟʘʧʦʚʝʜʥʠʢʦʚ)è, 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʜʦʢʪʦʨʘ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

03.02.08 ï ʵʢʦʣʦʛʠʷ (ʇʝʪʨɻʋ)   

ʄ. ɾʫʤʘʥʛʘʣʠʝʚʦʡ çʆʟʸʨʥʳʡ ʬʦʥʜ ʂʘʟʘʭʩʪʘʥʘè,  ʧʨʝʜʩʪʘʚʣʝʥʥʫʶ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʸʥʦʡ 

ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 25.00.27 ï ʛʠʜʨʦʣʦʛʠʷ ʩʫʰʠ, 

ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʛʠʜʨʦʭʠʤʠʷ (ʈɻɻʄʋ) 

 

ɹʝʣʢʠʥʘ ʅ.ɸ.  

ʊʠʪʦʚʘ ʂ.ɺ. çɹʠʦʛʝʦʭʠʤʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʮʠʢʣʘ ʩʝʨʳ ʚ ʣʠʤʥʠʯʝʩʢʠʭ ʵʢʦʩʠʩʪʝʤʘʭ ʶʛʘ 

ɸʨʭʘʥʛʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠè, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 25.00.36 ï ʛʝʦʵʢʦʣʦʛʠʷ (ʥʘʫʢʠ ʦ ɿʝʤʣʝ) 

ʌʠʣʘʪʦʚ ʅ.ʅ. 

ɸʢʫʣʦʚʘ ʆ.ɹ. çʈʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʠ ʠʟʤʝʨʠʪʝʣʴʥʦ-ʚʳʯʠʩʣʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʣʷ ʦʮʝʥʢʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʛʠʜʨʦʦʧʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʝʩʥʦʚʦʜʥʳʭ ʚʦʜʦʸʤʦʚ (ʥʘ ʧʨʠʤʝʨʝ 

ʦʟʸʨ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ)è, ʩʧʝʮʠʘʣʴʥʦʩʪʴ 25.00.27 ï ɻʠʜʨʦʣʦʛʠʷ ʩʫʰʠ, ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ, 

ʛʠʜʨʦʭʠʤʠʷ (ʪʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ). 

 

ʆʪʟʳʚʳ: 

7 ï ʥʘ ʢʘʥʜʠʜʘʪʩʢʠʝ ʜʠʩʩʝʨʪʘʮʠʠ, 3 ï ʥʘ ʜʦʢʪʦʨʩʢʠʝ, 1 - ʚʝʜʫʱʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʥʘ 

ʜʦʢʪʦʨʩʢʫʶ 

 

ʆʪʟʳʚr ʦʪ ʚʝʜʫʱʝʡ ʦʨʛʘʥʠʟʘʮʠʠ  

ʂʘʨʧʝʯʢʦ ʖ.ɺ.  

ʥʘ ʜʠʩʩʝʨʪʘʮʠʦʥʥʫʶ ʨʘʙʦʪʫ ʐʝʚʥʠʥʦʡ ɽʣʝʥʳ ɺʘʣʝʥʪʠʥʦʚʥʳ çɼʦʣʛʦʩʨʦʯʥʘʷ ʦʮʝʥʢʘ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʪʦʢʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ɸʨʢʪʠʢʠè, 



ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʥʘ ʩʦʠʩʢʘʥʠʝ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʜʦʢʪʦʨʘ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 

25.00.27 - ʛʠʜʨʦʣʦʛʠʷ ʩʫʰʠ, ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʛʠʜʨʦʭʠʤʠʷ. 

 

ʆʪʟʳʚʳ ʥʘ ʘʚʪʦʨʝʬʝʨʘʪʳ ʜʠʩʩʝʨʪʘʮʠʦʥʥʳʭ ʨʘʙʦʪ:  

ʖ.ɺ. ʂʘʨʧʝʯʢʦ (3), ʌʠʣʘʪʦʚ ʅ.ʅ. (4). 

 

¶ ʊʳʨʢʠʥ ʀ.ɸ. ʆʪʟʳʚ ʥʘ ʘʚʪʦʨʝʬʝʨʘʪ ʩʦʠʩʢʘʥʠʷ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 03.02.08ïɻ ʢʦʣʦʛʠʷ ɽ.ʄ. ɿʫʙʦʚʦʡ çʃʠʥʝʡʥʳʡ 

ʨʦʩʪ ʝʚʨʦʧʝʡʩʢʦʛʦ ʩʠʛʘ Coregonus lavaretus (L.) ʚ ʘʥʪʨʦʧʦʛʝʥʥʦ-ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʭ 

ʚʦʜʦʝʤʘʭ ʝʚʨʦʧʝʡʩʢʦʡ ʩʫʙʘʨʢʪʠʢʠ (ʥʘ ʧʨʠʤʝʨʝ ʄʫʨʤʘʥʩʢʦʡ ʦʙʣʘʩʪʠ)è 

¶ ʊʳʨʢʠʥ ʀ.ɸ. ʆʪʟʳʚ ʥʘ ʘʚʪʦʨʝʬʝʨʘʪ ʩʦʠʩʢʘʥʠʷ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 03.02.06ïʠʭʪʠʦʣʦʛʠʷ ɸ.ɺ. ʉʪʝʩʴʢʦ çɹʠʦʣʦʛʠʷ ʠ 

ʧʨʦʤʳʩʝʣ ʣʠʤʘʥʜʳ (Limanda limandaL., 1758) ɹʘʨʝʥʮʝʚʘ ʤʦʨʷ 

¶ ʂʘʣʠʥʢʠʥʘ ʄ.ʅ. ʆʪʟʳʚ ʥʘ ʘʚʪʦʨʝʬʝʨʘʪ ʩʦʠʩʢʘʥʠʷ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 03.02.16ïɻ ʢʦʣʦʛʠʷ ʄ.ʀ. ʂʦʚʝʰʥʠʢʦʚʘ 

çʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʩʝʟʦʥʥʘʷ ʜʠʥʘʤʠʢʘ ʟʦʦʙʝʥʪʦʩʘ ʠ ʦʮʝʥʢʘ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ɹʠʷ 

¶ ʊʝʢʘʥʦʚʘ ɽ.ɺ. ʆʪʟʳʚ ʥʘ ʘʚʪʦʨʝʬʝʨʘʪ ʩʦʠʩʢʘʥʠʷ ʫʯʝʥʦʡ ʩʪʝʧʝʥʠ ʢʘʥʜʠʜʘʪʘ 

ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ 03.02.08ïɻ ʢʦʣʦʛʠʷ ɽ.ɸ. ɸʬʦʥʠʥʦʡ çʉʪʨʫʢʪʫʨʘ 

ʠ ʜʠʥʘʤʠʢʘ ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʨʝʢʠ ɺʝʣʠʢʦʡè 

 

ʈʝʮʝʥʟʠʠ ʥʘ ʜʠʧʣʦʤʥʳʝ ʨʘʙʦʪʳ ʩʪʫʜʝʥʪʦʚ ʇʝʪʨɻʋ 

1. ʊʳʨʢʠʥ ʀ.ɸ. ʈʝʮʝʥʟʠʷʥʘ ʜʠʧʣʦʤʥʫʶ ʨʘʙʦʪʫ çʈʳʙʦʚʦʜʥʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʚʳʨʘʱʠʚʘʥʠʷ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʆʆʆ ʃʘʜʦʞʩʢʘʷ ʬʦʨʝʣʴè 

ʩʪʫʜʝʥʪʘ 5 ʢʫʨʩʘ ʕʢʦʣʦʛʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʢʘʬʝʜʨʳ ʟʦʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ 

ʇʝʪʨʦʟʘʚʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ɼ.ʇ. ɸʣʘʡʮʝʚʘ 

2. ʊʳʨʢʠʥ ʀ.ɸ. ʈʝʮʝʥʟʠʷ ʥʘ ʜʠʧʣʦʤʥʫʶ ʨʘʙʦʪʫ ʙʘʢʘʣʘʚʨʘ çʆʩʦʙʝʥʥʦʩʪʠ ʨʦʩʪʘ ʧʦʩʘʜʦʯʥʦʛʦ 
ʤʘʪʝʨʠʘʣʘ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ ʩ ʨʘʟʥʦʡ ʥʘʚʝʩʢʦʡè ʩʪʫʜʝʥʪʘ 4 ʢʫʨʩʘ ʕʢʦʣʦʛʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ ʢʘʬʝʜʨʳ ʟʦʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ ʇʝʪʨʦʟʘʚʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ɸ.ʄ. ɸʨʭʠʧʦʚʘ 

3. ʊʳʨʢʠʥ ʀ.ɸ. ʈʝʮʝʥʟʠʷ ʥʘ ʜʠʧʣʦʤʥʫʶ ʨʘʙʦʪʫ ʙʘʢʘʣʘʚʨʘ çʄʦʨʬʦʤʝʪʨʠʯʝʩʢʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʠʥʘʛʦʨʘ ɹʘʨʝʥʮʝʚʘ ʤʦʨʷè ʩʪʫʜʝʥʪʢʠ 4 ʢʫʨʩʘ ʕʢʦʣʦʛʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ ʢʘʬʝʜʨʳ ʟʦʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ ʇʝʪʨʦʟʘʚʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ɺ.ɺ. ɹʫʰʤʝʣʝʚʦʡ 

4. ʊʳʨʢʠʥ ʀ.ɸ. ʈʝʮʝʥʟʠʷ ʥʘ ʜʠʧʣʦʤʥʫʶ ʨʘʙʦʪʫ çʇʨʝʩʥʦʚʦʜʥʘʷ ʞʝʤʯʫʞʥʠʮʘ Margaritifera 
margaritifera (L) ʥʝʢʦʪʦʨʳʭ ʨʝʢ ʂʘʨʝʣʠʠè ʩʪʫʜʝʥʪʢʠ 5 ʢʫʨʩʘ ʕʢʦʣʦʛʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ ʢʘʬʝʜʨʳ ʟʦʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ ʇʝʪʨʦʟʘʚʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ɺ.ʅ. ʂʨʝʥʸʚʦʡ 

5. ʊʳʨʢʠʥ ʀ.ɸ. ʈʝʮʝʥʟʠʷ ʥʘ ʜʠʧʣʦʤʥʫʶ ʨʘʙʦʪʫ ʙʘʢʘʣʘʚʨʘ çʆʩʦʙʝʥʥʦʩʪʠ ʚʳʨʘʱʠʚʘʥʠʡ 
ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ ʨʘʟʥʦʡ ʥʘʚʝʩʢʠ ʚ ʂʦʥʜʦʧʦʞʩʢʦʡ ʛʫʙʝ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘè ʩʪʫʜʝʥʪʘ 4 

ʢʫʨʩʘ ʕʢʦʣʦʛʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʢʘʬʝʜʨʳ ʟʦʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ ʇʝʪʨʦʟʘʚʦʜʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ɸ.ɸ. ʉʤʝʪʘʥʠʥʘ 

6. ʊʳʨʢʠʥ ʀ.ɸ. ʈʝʮʝʥʟʠʷ ʥʘ ʜʠʧʣʦʤʥʫʶ ʨʘʙʦʪʫ çʈʦʩʪ ʨʘʜʫʞʥʦʡ ʬʦʨʝʣʠ ʚ ʫʩʣʦʚʠʷʭ 
ʩʘʜʢʦʚʦʛʦ ʚʳʨʘʱʠʚʘʥʠʷ ʥʘ ʃʘʜʦʞʩʢʦʤ ʦʟʝʨʝè ʩʪʫʜʝʥʪʘ 5 ʢʫʨʩʘ ʕʢʦʣʦʛʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ ʢʘʬʝʜʨʳ ʟʦʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ ʇʝʪʨʦʟʘʚʦʜʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʉ.ʉ.ʉʦʯʥʝʚʘ 
 

ʕʢʩʧʝʨʪʠʟʘ ʧʨʦʝʢʪʦʚ 

ʌʠʣʘʪʦʚ ʅ.ʅ. 

- ʧʨʦʝʢʪʦʚ  ʈʌʌʀ ï 20  ʨʦʩʩʠʡʩʢʠʭ, 6 ï ʤʝʞʜʫʥʘʨʦʜʥʳʭ,  

- ʇʨʝʟʠʜʝʥʪʩʢʠʭ ɻʨʘʥʪʦʚ ʜʣʷ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ  ï 20. 

  



ʆʪʟʳʚʳ ʥʘ ʧʫʙʣʠʢʘʮʠʠ 

ʌʠʣʘʪʦʚ ʅ.ʅ. 

-  ʥʘ ʩʪʘʪʴʠ  -  12  (ʞʫʨʥʘʣʳ  ɺʈ+ ɻʠʜʨʦʬʠʟʠʢʘ+ɸʨʢʪʠʢʘ). 

- ʥʘ ʤʦʥʦʛʨʘʬʠʠ -2. 

- ʥʘ  ʧʨʦʝʢʪ ʄʠʥʦʙʨʥʘʫʢʠ. 

 

ʋʯʘʩʪʠʝ ʚ ʦʨʛʢʦʤʠʪʝʪʘʭ ʢʦʥʬʝʨʝʥʮʠʡ 

ʌʠʣʘʪʦʚ ʅ.ʅ. 

 

1. ʉʦʧʨʝʜʩʝʜʘʪʝʣʴ  ʦʨʛʢʦʤʠʪʝʪʘ ɺʩʝʨʦʩʩʠʡʩʢʘʷ  ʢʦʥʬʝʨʝʥʮʠʷ  ʥʘʫʯʥʦʝ  ʦʙʝʩʧʝʯʝʥʠʝ  

çɺʦʜʥʦʡ ʩʪʨʘʪʝʛʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2020 ʛʦʜʘè. ʇʝʪʨʦʟʘʚʦʜʩʢ.  

6-11 ʀʶʣʴ 2015. ïʆʨʛʘʥʠʟʦʚʘʥʘ  ʠ ʧʨʦʚʝʜʝʥʘ ʥʘ ʙʘʟʝ ʀɺʇʉ. 

2. ʏʣʝʥ ʦʨʛʢʦʤʠʪʝʪʘ  ʄʝʞʜʫʥʘʨʦʜʥʦʡ  ʢʦʥʬʝʨʝʥʮʠʠ - 6-th Int. Vereshagin Baikal  

Conf.  Ircutsk. 7-12/09/2015/  pp. 26-27. 

ʛ. ʀʨʢʫʪʩʢ/ 

3. ʏʣʝʥ ʦʨʛʢʦʤʠʪʝʪʘ  ʏʝʪʚʝʨʪʦʡ ɺʩʝʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩ 
ʤʝʞʜʫʥʘʨʦʜʥʳʤ ʫʯʘʩʪʠʝʤ çʌʫʥʜʘʤʝʥʪʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʚʦʜʳ ʠ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚè. ʄʦʩʢʚʘ: ʀɺʇ ʈɸʅ, 11-17 ʩʝʥʪʷʙʨʷ 2015. 

 

ʀʅʌʆʈʄɸʎʀʗ ʆ ʈɸɹʆʊɽ ʇʆ ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀʖ ɼɽʗʊɽʃʔʅʆʉʊʀ  ʀ 

ʀɿʄɽʅɽʅʀʖ ʉʊʈʋʂʊʋʈʓ 

 

ɺ 2015 ʛʦʜʫ  ʚ ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ ʚ ʨʘʤʢʘʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʚʝʜʝʥʳ ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʠʥʩʪʠʪʫʪʘ ï ʩʦʟʜʘʥ ʦʪʜʝʣ ʘʩʧʠʨʘʥʪʫʨʳ. 

ʇʨʦʚʝʜʝʥʳ ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʞʠʥʩʪʠʪʫʪʩʢʠʝ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʩʦʟʜʘʥʠʶ 

ʌʝʜʝʨʘʣʴʥʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʮʝʥʪʨʘ (ʌʀʎ) ʂʘʨʅʎ ʈɸʅ ʧʫʪʸʤ ʧʨʠʩʦʝʜʠʥʝʥʠʷ 

ʌʝʜʝʨʘʣʴʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʙʶʜʞʝʪʥʳʭ ʫʯʨʝʞʜʝʥʠʡ ʥʘʫʢʠ ʀɹ ʂʘʨʅʎ ʈɸʅ, ʀɺʇʉ 

ʂʘʨʅʎ ʈɸʅ, ʀɻ ʂʘʨʅʎ ʈɸʅ, ʀʃ ʂʘʨʅʎ ʈɸʅ, ʀʇʄʀ ʂʘʨʅʎ ʈɸʅ, ʀʕ ʂʘʨʅʎ ʈɸʅ ʠ 

ʀʗʃʀ ʂʘʨʅʎ ʈɸʅ ʢ ʌɻɹʋ ʂʘʨʅʎ ʈɸʅ ʩ ʮʝʣʴʶ ʦʙʨʘʟʦʚʘʥʠʝ ʝʜʠʥʦʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʠ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ: 

- ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʧʦʚʳh ʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʧʦ ʢʦʤʧʣʝʢʩʥʳʤ 

(ʤʫʣʴʪʠʜʠʩʮʠʧʣʠʥʘʨʥʳʤ) ʧʨʦʛʨʘʤʤʘʤ ʠ ʧʨʦʝʢʪʘʤ (ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ 

ʟʘʜʘʥʠʷʤ, ʘʢʘʜʝʤʠʯʝʩʢʠʤ ʠ ʨʝʛʠʦʥʘʣʴʥʳʤ ʧʨʦʛʨʘʤʤʘʤ, ʧʦ ʧʦʠʩʢʦʚʳʤ ʪʝʤʘʤ ʜʨ.);  

- ʦʙʝʩʧʝʯʝʥʠ̫ ʢʦʦʨʜʠʥʘʮʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʦʜʠʤʳʭ ʥʘʫʯʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ ʌʀʎ, 

ʚʳʩʰʠʤʠ ʫʯʝʙʥʳʤʠ ʟʘʚʝʜʝʥʠʷʤʠ, ʜʨʫʛʠʤʠ ʥʘʫʯʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʤ̫ʠ, ʦʨʛʘʥʠʟʘʮʠʠ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʠ ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʛʦ ʥʘʫʯʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʧʦ ʘʢʪʫʘʣʴʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʥʘʫʢʠ, ʧʦʜʛʦʪʦʚʢʠ ʥʘʫʯʥʳʭ ʢʘʜʨʦʚ ʚʳʩʰʝʡ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʷ 

ʵʢʩʧʝʨʪʠʟʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʢʦʤʤʝʨʯʝʩʢʠʭ ʧʨʦʝʢʪʦʚ. 

 

ʈʘʙʦʪʘ ʋʯʝʥʦʛʦ ʉʦʚʝʪʘ 

¶ ɺ 2015 ʛʦʜʫ ʧʨʦʚʝʜʝʥʦ 11 ʟʘʩʝʜʘʥʠʡ  ʋʯʝʥʦʛʦ ʉʦʚʝʪʘ, ʥʘ  ʢʦʪʦʨʳʭ  ʫʪʚʝʨʞʜʘʣʠʩʴ 

ʧʣʘʥʳ ʠ ʧʨʦʛʨʘʤʤʳ  ʥʘʫʯʥʳʭ  ʠʩʩʣʝʜʦʚʘʥʠʡ  ʧʦ  ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʠ  ʭʦʟʜʦʛʦʚʦʨʥʦʡ 

ʪʝʤʘʪʠʢʘʤ, ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʩʦʪʨʫʜʥʠʯʝʩʪʚʫ, ʘ ʪʘʢʞʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʨʝʟʫʣʴʪʘʪʳ  

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

¶ ʆʙʩʫʞʜʘʣʠʩʴ ʧʝʨʩʧʝʢʪʠʚʳ  ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

¶ ʉʦʛʣʘʩʥʦ ʧʣʘʥʫ ʨʝʜʧʦʜʛʦʪʦʚʢʠ ʫʪʚʝʨʞʜʘʣʠʩʴ ʢ ʧʝʯʘʪʠ ʧʨʝʜʣʘʛʘʝʤʳʝ ʨʫʢʦʧʠʩʠ 

ʧʝʯʘʪʥʳʭ ʠʟʜʘʥʠʡ.  

¶ ʅʘ ʟʘʩʝʜʘʥʠʷʭ ʋʯʝʥʦʛʦ ʉʦʚʝʪʘ ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ ʚ 2015 ʛʦʜʫ ʙʳʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ 8 

ʥʘʫʯʥʳʭ ʜʦʢʣʘʜʦʚ, ʢʘʢ ʩʦʪʨʫʜʥʠʢʦʚ ʠʥʩʪʠʪʫʪʘ, ʪʘʢ ʠ ʧʨʠʛʣʘʰʝʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ: 

ü ʅʘʫʯʥʳʡ ʜʦʢʣʘʜ çʈʝʟʫʣʴʪʘʪʳ ʩʝʡʩʤʦʘʢʫʩʪʠʯʝʩʢʠʭ  ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʃʘʜʦʞʩʢʦʤ ʦʟʝʨʝ ʚ 

2014 ʛʦʜʫè - ʜ.ʛ.-ʤ.ʥ. ʈʳʙʘʣʢʦ ɸ.ɽ. (ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ) 



ü ʅʘʫʯʥʳʡ ʜʦʢʣʘʜ çʅʝʢʦʪʦʨʳʝ ʠʪʦʛʠ ʠʟʫʯʝʥʠʷ ʣʠʪʦʨʘʣʴʥʦʡ ʟʦʥʳ ʃʘʜʦʞʩʢʦʛʦ ʦʟʝʨʘè - 

ʜ.ʙ.ʥ., ʧʨʦʬ. ʂʫʨʘʰʦʚ ɽ.ɸ. (ɿʘʚʝʜʫʶʱʠʡ ʣʘʙʦʨʘʪʦʨʠʝʡ ʛʠʜʨʦʙʠʦʣʦʛʠʠ ʀʥʩʪʠʪʫʪʘ 

ʦʟʝʨʦʚʝʜʝʥʠʷ ʈɸʅ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʛʦ 
ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ ʀʥʩʪʠʪʫʪʘ ʥʘʫʢ ʦ ɿʝʤʣʝ ʉʇɹɻʋ)  

ü ʅʘʫʯʥʳʡ ʜʦʢʣʘʜ çʇʝʨʩʧʝʢʪʠʚʳ ʧʨʠʤʝʥʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ ʭʠʤʠʢʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʈʎ çʆʙʩʝʨʚʘʪʦʨʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè ʅʘʫʯʥʦʛʦ ʧʘʨʢʘ ʉʇʙɻʋ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʵʢʦʩʠʩʪʝʤ ʃʘʜʦʞʩʢʦʛʦ ʠ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨè - ʢ.ʛ.ʥ., ʜʦʮʝʥʪ ʂʨʳʣʦʚʘ ʖ.ɺ. 
(ɺʝʜʫʱʠʡ ʩʧʝʮʠʘʣʠʩʪ ʈʎ çʆʙʩʝʨʚʘʪʦʨʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠè ʅʘʫʯʥʦʛʦ ʧʘʨʢʘ 

ʉʇʙɻʋ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ 

ʀʥʩʪʠʪʫʪʘ ʥʘʫʢ ʦ ɿʝʤʣʝ ʉʇɹɻʋ) 
ü ʅʘʫʯʥʳʡ ʜʦʢʣʘʜ çʆ ʨʘʟʨʘʙʦʪʢʝ  3-D    ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ  ʪʝʨʤʦʛʠʜʨʦʜʠʥʘʤʠʢʠ 

ʢʨʫʧʥʳʭ ʦʟʝʨè -  ʢ.ʪ.ʥ.  ʉ.ɼ. ɻʦʣʦʩʦʚ 

ü ʅʘʫʯʥʳʡ ʜʦʢʣʘʜ çʄʝʞʣʘʙʦʨʘʪʦʨʥʦʝ ʩʣʠʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʦʨʛʘʥʠʯʝʩʢʦʛʦ 
ʚʝʱʝʩʪʚʘ ʠ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʨʠʨʦʜʥʳʭ ʚʦʜʘʭè (ʦʪʯʝʪ ʧʦ ʧʨʦʝʢʪʫ) -  ʜ.ʭ.ʥ. 

ʃʦʟʦʚʠʢ ʇ.ɸ. 

ü ʅʘʫʯʥʳʡ ʜʦʢʣʘʜ çʀʟʫʯʝʥʠʝ ʙʠʦʛʝʦʮʝʥʦʟʦʚ ʃʘʜʦʞʩʢʦʛʦ ʦʟʝʨʘ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ 

ʩʦʚʤʝʱʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʵʨʦʚʠʜʝʦʩʲʝʤʢʠ ʩ ʙʝʩʧʠʣʦʪʥʦʛʦ ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ 
(ɹʇʃɸ) ʠ ʧʦʜʚʦʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡè - ɼʫʜʘʢʦʚʘ ɼ.ʉ., ʥ.ʩ. ʣʘʙʦʨʘʪʦʨʠʠ ʛʠʜʨʦʙʠʦʣʦʛʠʠ 

ʀʥʩʪʠʪʫʪʘ ʆʟʝʨʦʚʝʜʝʥʠʷ ʈɸʅ 

ü ʅʘʫʯʥʳʡ ʜʦʢʣʘʜ çʕʚʦʣʶʮʠʷ ʢʨʫʧʥʦʛʦ ʪʝʨʤʦʢʘʨʩʪʦʚʦʛʦ ʦʟʝʨʘ ʚ ʫʣʴʪʨʘ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ 
ʩʫʙʘʨʠʜʥʦʡ ʦʙʩʪʘʥʦʚʢʝ: ʦʟʝʨʦ ʊʝʨʝ-ʍʦʣʴ, ʉʘʷʥʦ-ʊʫʚʠʥʩʢʦʝ ʥʘʛʦʨʴʝè - ʢ.ʛ.ʥ. ʇʘʥʠʥ ɸ.ɺ. 

(ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʛʝʦʤʦʨʬʦʣʦʛʠʠ ʠ ʧʘʣʝʦʛʝʦʛʨʘʬʠʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʄɻʋ) 

ü ʅʘʫʯʥʳʡ ʜʦʢʣʘʜ çʈʦʣʴ ʚʩʝʣʝʥʮʘ Gmelinoides fasciatus ʚ ʧʠʪʘʥʠʠ ʨʳʙ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘè - 
ʢ.ʙ.ʥ. ɻʝʦʨʛʠʝʚ ɸ.ʇ. 

¶ ʈʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʦʪʯʝʪʳ ʧʦ ʭʦʟʜʦʛʦʚʦʨʥʳʤ ʪʝʤʘʤ. 

¶ ʈʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʦʪʯʝʪʳ ʧʦ ʥʘʫʯʥʳʤ ʧʨʦʝʢʪʘʤ: 
ü ʆʪʯʝʪ ʧʦ ʧʨʦʝʢʪʫ ʈʌʌʀ çɸʣʣʦʭʪʦʥʥʦʝ ʠ ʘʚʪʦʭʪʦʥʥʦʝ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʧʨʠʨʦʜʥʳʭ 

ʚʦʜ ʚ ʨʘʟʣʠʯʥʳʭ ʦʙʲʝʢʪʘʭ ʛʠʜʨʦʩʬʝʨʳè (12-05-00264-ʘ) -      ʜ.ʭ.ʥ. ʃʦʟʦʚʠʢ ʇ.ɸ. 
ü ʆʪʯʝʪ ʧʦ ʧʨʦʝʢʪʫ ʈʌʌʀ çʀʩʧʦʣʴʟʦʚʘʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʝʩʘ ʥʘ ʚʦʜʦʩʙʦʨʝ ʜʣʷ ʦʮʝʥʢʠ 
ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʨʝʯʥʦʡ ʚʦʜʳ ʥʘ ʝʚʨʦʧʝʡʩʢʦʤ ʩʝʚʝʨʝ ʈʦʩʩʠʠè (ˉ 13-05-98803 

ʨ_ʩʝʚʝʨ_ʘ ʈʝʛʠʦʥʘʣʴʥʳʡ ʢʦʥʢʫʨʩ ʉʝʚʝʨ: ʠʥʠʮʠʘʪʠʚʥʳʝ, ʩʨʦʢ ʚʳʧʦʣʥʝʥʠʷ: 2013-2014) - 

ʜ.ʛ.ʥ. ʂʘʨʧʝʯʢʦ ʖ.ɺ. 

ü ʆʪʯʝʪ ʧʦ ʧʨʦʝʢʪʫ ʈʌʌʀ çʆʙʨʘʪʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʙʠʦʪʠʯʝʩʢʠʤʠ ʠ ʘʙʠʦʪʠʯʝʩʢʠʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʚ ʦʟʝʨʘʭ. ɺʣʠʷʥʠʝ ʚʝʩʝʥʥʝʡ ʢʦʥʚʝʢʮʠʠ ʠ ʤʘʩʩʦʚʦʛʦ ʨʘʟʚʠʪʠʷ 

ʬʠʪʦʧʣʘʥʢʪʦʥʘ ʥʘ ʧʨʦʟʨʘʯʥʦʩʪʴ ʚʦʜʳ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʣʝʪʥʝʡ ʩʪʨʘʪʠʬʠʢʘʮʠʠ ʚ 

ʤʝʣʢʦʚʦʜʥʦʤ ʦʟʝʨʝ (13 05 00338) 2013-2015  -  ʢ.ʪ.ʥ. ʊʝʨʞʝʚʠʢ ɸ.ʖ. 

ü ʆʪʯʝʪ ʧʦ ʧʨʦʝʢʪʫ ʈʌʌʀ çʀʩʪʦʨʠʷ ʨʘʟʚʠʪʠʷ ʙʦʣʦʪʥʳʭ ʵʢʦʩʠʩʪʝʤ ʜʝʣʴʪʦʚʦʡ 

ʥʠʟʤʝʥʥʦʩʪʠ ʨʝʢʠ ʅʝʤʘʥ ʚ ʛʦʣʦʮʝʥʝè (15 35 50451) 2015-2015 - ʜ.ʛ.ʥ. ʉʫʙʝʪʪʦ 

ɼ.ɸ. 

¶ ʅʘ ʟʘʩʝʜʘʥʠʷʭ ʋʯʝʥʦʛʦ ʉʦʚʝʪʘ ʫʪʚʝʨʞʜʘʣʠʩʴ ʪʝʤʳ ʜʠʩʩʝʨʪʘʮʠʡ, ʧʣʘʥʳ ʨʘʙʦʪ ʠ 

ʟʘʩʣʫʰʠʚʘʣʠʩʴ ʦʪʯʝʪʳ ʘʩʧʠʨʘʥʪʦʚ, ʧʨʦʭʦʜʷʱʠʭ ʦʙʫʯʝʥʠʝ ʚ ʘʩʧʠʨʘʥʪʫʨʝ ʀɺʇʉ ʂʘʨʅʎ 

ʈɸʅ, ʠ ʠʭ ʨʫʢʦʚʦʜʠʪʝʣʝʡ (2 ʨʘʟʘ ʚ ʛʦʜ). 

¶ ɿʘʩʣʫʰʠʚʘʣʠʩʴ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʦʦʙʱʝʥʠʷ ʦ ʧʨʦʚʝʜʝʥʠʠ ʨʘʙʦʪ ʧʦ ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʧʨʦʝʢʪʘʤ  ʤʥʦʛʦʩʪʦʨʦʥʥʝʛʦ ʠ ʜʚʫʭʩʪʦʨʦʥʥʝʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. 
ü ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʩʦʦʙʱʝʥʠʝ ʦ  ʧʨʦʚʝʜʝʥʠʠ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 
ʤʝʞʜʫʥʘʨʦʜʥʦʤʫ ʈʦʩʩʠʡʩʢʦ-ʐʚʝʡʮʘʨʩʢʦʤʫ ʧʨʦʝʢʪʫ     çʃʘʜʦʞʩʢʦʝ ʦʟʝʨʦ: ʞʠʟʥʴ ʧʦʜʦ 

ʣʴʜʦʤ ï ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦʮʝʩʩʦʚ ʧʦʜʦ ʣʴʜʦʤ ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʣʦʙʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡè - 

ʨʫʢʦʚʦʜʠʪʝʣʴ ʧʨʦʝʢʪʘ - ʯʣ.-ʢʦʨʨ. ʈɸʅ ʅ.ʅ. ʌʠʣʘʪʦʚ   
ü ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʩʦʦʙʱʝʥʠʝ ʦ  ʧʨʦʚʝʜʝʥʠʠ 2 ʵʪʘʧʘ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʤʦʣʦʜʝʞʥʦʡ ʰʢʦʣʳ-

ʢʦʥʬʝʨʝʥʮʠʠ çʄʦʨʷ, ʦʟʝʨʘ ʠ ʪʨʘʥʩʛʨʘʥʠʯʥʳʝ ʚʦʜʦʩʙʦʨʳ ʈʦʩʩʠʠ, ʌʠʥʣʷʥʜʠʠ ʠ ʕʩʪʦʥʠʠè, 

(ʇʝʪʨʦʟʘʚʦʜʩʢ, 2014 ʛ.) - ʧʦʣʝʚʦʤ ʚʳʝʟʜʝ ʥʘ ʦʧʳʪʥʦ-ʥʘʫʯʥʫʶ ʩʪʘʥʮʠʶ ʋʥʠʚʝʨʩʠʪʝʪʘ ʛ. 

ʍʝʣʴʩʠʥʢʠ ʃʘʤʤʠ  ʩ ʫʯʘʩʪʠʝʤ ʚ ʟʠʤʥʠʭ ʣʠʤʥʦʣʦʛʠʯʝʩʢʠʭ ʢʫʨʩʘʭ, ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ 
ʋʥʠʚʝʨʩʠʪʝʪʦʤ ʛ. ʍʝʣʴʩʠʥʢʠ (ʬʘʢʫʣʴʪʝʪ ʬʠʟʠʢʠ) - ʢ.ʙ.ʥ. ʉʠʜʦʨʦʚʘ ɸ.ʀ. 

¶ ʈʝʛʫʣʷʨʥʦ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʪʝʢʫʱʠʝ ʚʦʧʨʦʩʳ ʥʘʫʯʥʦʡ ʠ  ʥʘʫʯʥʦ-ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ 

ʜʝ̫ʪʝʣʴʥʦʩʪʠ ʀʥʩʪʠʪʫʪʘ. 

¶ ʋʪʚʝʨʞʜʘʶʪʩʷ ʦʩʥʦʚʥʳʝ ʟʘʜʘʥʠ ̫ʢ ʧʣʘʥʫ ʅʀʈ ʀɺʇʉ (ɻʆʉɿɸɼɸʅʀɽ) ʥʘ ʩʣʝʜʫʶʱʠʡ 

ʢʘʣʝʥʜʘʨʥʳʡ ʛʦʜ. 

https://kias.rfbr.ru/Application.aspx?id=3760432


ʅʘʫʯʥʦ-ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ  

ʣʘʙʦʨʘʪʦʨʠʠ ʛʠʜʨʦʭʠʤʠʠ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʠ 

 

1. ɺ 2015 ʛʦʜʫ ʃʘʙʦʨʘʪʦʨʠʷ ʛʠʜʨʦʭʠʤʠʠ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʠ  ʫʩʧʝʰʥʦ ʧʨʦʰʣʘ 

ʀʥʩʧʝʢʮʠʦʥʥʳʡ ʢʦʥʪʨʦʣʴ ʩ ʮʝʣʴʶ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʀɺʇʉ 

ʂʘʨʅʎ ʈɸʅ ʢʨʠʪʝʨʠʷʤ ʘʢʢʨʝʜʠʪʘʮʠʠ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʜʦʢʫʤʝʥʪʘʨʥʦʡ ʧʨʦʚʝʨʢʠ ʠ ʚ ʭʦʜʝ ʚʳʝʟʜʥʦʡ ʵʢʩʧʝʨʪʠʟʳ ʥʝ ʚʳʷʚʣʝʥʦ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ, ʯʪʦ ʙʳʣʦ  ʦʪʨʘʞʝʥʦ ʚ ɸʢʪʝ ʵʢʩʧʝʨʪʠʟʳ ʦʪ 15 ʩʝʥʪʷʙʨʷ  2015ʛʦʜʘ. 

ɺ ʨʘʤʢʘʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʡ ʧʨʦʚʝʨʢʠ,  ʧʨʦʚʝʜʝʥʥʦʡ ʚ ʧʨʠʩʫʪʩʪʚʠʠ ʵʢʩʧʝʨʪʥʦʡ 

ʛʨʫʧʧʳ, ʦʙʲʝʢʪʘʤʠ ʢʦʥʪʨʦʣʷ ʷʚʣʷʣʠʩʴ ʧʠʪʴʝʚʘʷ ʠ ʧʨʠʨʦʜʥʘʷ ʚʦʜʘ. ɼʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ 

ʢʦʥʪʨʦʣʴʥʳʭ ʧʨʦʙ ʧʨʠʤʝʥʷʣʠʩʴ ɻʉʆ ʩʦʩʪʘʚʘ ʚʝʱʝʩʪʚ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʪʠʧʦʚ, ʚ ʢʘʯʝʩʪʚʝ 

ʤʘʪʨʠʮʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʘʙʦʯʠʝ ʧʨʦʙʳ ʚʦʜʳ.  ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʟʥʘʯʝʥʠʷʤ, ʟʘʜʘʥʥʳʤ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʦʙʨʘʟʮʘʭ. 

2. ɺ ʠʶʥʝ 2015 ʛʦʜʘ ʃʘʙʦʨʘʪʦʨʠʷ ʧʨʠʥʷʣʘ ʫʯʘʩʪʠʝ ʚ ʝʞʝʛʦʜʥʦʤ ʄʝʞʜʫʥʘʨʦʜʥʦʤ 

ʧʨʦʝʢʪʝ ICP Waters 1529, ʧʨʦʚʦʜʠʤʦʤ ʅʦʨʚʝʞʩʢʠʤ ʠʥʩʪʠʪʫʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʜ (NIVA ). 

ʋʯʘʩʪʥʠʢʘʤʠ ʧʨʦʝʢʪʘ  ʙʳʣʠ 40 ʣʘʙʦʨʘʪʦʨʠʡ ʠʟ 19 ʩʪʨʘʥ.  

ʄʝʞʣʘʙʦʨʘʪʦʨʥʦʝ ʩʣʠʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʚʦʜʠʣʦʩʴ ʧʦ ʢʦʤʧʦʥʝʥʪʘʤ, ʩʚʷʟʘʥʥʳʤ ʩ 

ʟʘʢʠʩʣʝʥʠʝʤ ʚʦʜ (pH, ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ, Alk, NO3
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Cʦʨʛ, Al, Cd,  Pb, Cu, Ni, Zn, Fe, Mn). ɸʥʘʣʠʟʠʨʦʚʘʣʠʩʴ  4 ʦʙʨʘʟʮʘ ʧʨʠʨʦʜʥʦʡ ʚʦʜʳ, ʚ ʜʚʫʭ ʠʟ 

ʥʠʭ (ɸ, ɺ), ʦʧʨʝʜʝʣʷʣʠʩʴ ʛʣʘʚʥʳʝ ʠʦʥʳ, ʘ ʪʘʢʞʝ  ʉʦʨʛ, ʚ ʜʚʫʭ ʜʨʫʛʠʭ (ʉ, D) ï ʤʝʪʘʣʣʳ. 

ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʧʨʦʝʢʪʘ ʧʦʣʫʯʝʥʘ ʭʦʨʦʰʘʷ ʩʭʦʜʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ.  

3. ɺ ʤʘʨʪʝ ï ʘʧʨʝʣʝ 2015 ʛ., ʦʩʫʱʝʩʪʚʣʷʷ ʨʝʰʝʥʠʝ V ɺʩʝʨʦʩʩʠʡʩʢʦʛʦ ʩʠʤʧʦʟʠʫʤʘ   

çʆʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ ʠ ʙʠʦʛʝʥʥʳʝ ʵʣʝʤʝʥʪʳ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʦʝʤʘʭ ʠ ʤʦʨʩʢʠʭ ʚʦʜʘʭè, 

ʣʘʙʦʨʘʪʦʨʠʷ ʛʠʜʨʦʭʠʤʠʠ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʠ ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ ʦʨʛʘʥʠʟʦʚʘʣʘ ʠ ʧʨʦʚʝʣʘ 

ʤʝʞʣʘʙʦʨʘʪʦʨʥʦʝ ʩʨʘʚʥʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ  ʆɺ  ʠ  ɹʕ.   

ʎʝʣʴʶ ʧʨʦʝʢʪʘ ʷʚʣʷʣʦʩʴ ʦʙʝʩʧʝʯʝʥʠʝ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʠ ʜʘʥʥʳʭ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʦʜʝʨʞʘʥʠʡ ʜʘʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʧʨʠʨʦʜʥʳʭ ʚʦʜʘʭ. 

ʇʨʠʛʣʘʰʝʥʠʝ ʥʘ ʫʯʘʩʪʠʝ ʙʳʣʦ ʦʪʧʨʘʚʣʝʥʦ ʚ 24 ʫʯʨʝʞʜʝʥʠʷ ʈʦʩʩʠʠ, ɹʝʣʘʨʫʩʠ ʠ 

ʋʢʨʘʠʥʳ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʫʯʘʩʪʠʝ ʚ ʧʨʦʝʢʪʝ ʧʨʠʥʷʣʠ 13 ʣʘʙʦʨʘʪʦʨʠʡ.  ɹʳʣʘ ʧʦʚʝʜʝʥʘ ʙʦʣʴʰʘʷ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʨʘʙʦʪʘ, ʚʢʣʶʯʘʶʱʘʷ ʚ ʩʝʙʷ ʧʝʨʝʧʠʩʢʫ, ʧʝʨʝʛʦʚʦʨʳ, ʨʘʩʩʳʣʢʫ ʧʨʦʙ ʚʦʜʳ 

ʧʦʯʪʦʡ. ɸʥʘʣʠʪʠʯʝʩʢʘʷ ʯʘʩʪʴ ʧʨʦʝʢʪʘ ʚʢʣʶʯʘʣʘ ʚ ʩʝʙʷ ʥʝ ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʝʥʠʝ ʢʦʤʧʦʥʝʥʪʦʚ, 

ʥʦ ʠ ʝʞʝʥʝʜʝʣʴʥʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʩʦʩʪʘʚʦʤ ʚʦʜʳ ʩ ʤʦʤʝʥʪʘ ʦʪʧʨʘʚʢʠ,  ʘ ʪʘʢʞʝ ʦʩʫʱʝʩʪʚʣʝʥʠʝ 

ʚʥʫʪʨʝʥʥʝʛʦ ʢʦʥʪʨʦʣʷ ʤʝʪʦʜʦʤ ʜʦʙʘʚʢʠ ʠ ʘʥʘʣʠʟʘ ʢʦʥʪʨʦʣʴʥʳʭ ʩʪʘʥʜʘʨʪʥʳʭ ʦʙʨʘʟʮʦʚ.  

ʄʘʪʝʨʠʘʣʳ ʧʦ ʜʘʥʥʦʤʫ ʧʨʦʝʢʪʫ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʚʠʜʝ ʙʨʦʰʶʨʳ çʄʝʞʣʘʙʦʨʘʪʦʨʥʦʝ 

ʩʣʠʯʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʨʠʨʦʜʥʳʭ 

ʚʦʜʘʭè (2,7 ʫʯ.-ʠʟʜ. ʣ.). 

 

ʕʢʩʧʝʜʠʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʣʘʙʦʨʘʪʦʨʠʠ ʧʘʣʝʦʣʠʤʥʦʣʦʛʠʠ ʚ 2015 ʛ. 

 

17 ʬʝʚʨʘʣʷ. ʆʜʥʦʜʥʝʚʥʳʝ ʨʘʙʦʪʳ ʥʘ ʦʟ. ʃʘʤʙʘ (ʨ-ʥ ʉʫʣʘʞʛʦʨʳ ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʛ. 

ʇʝʪʨʦʟʘʚʦʜʩʢʘ) ʇʨʦʚʝʜʝʥ ʦʪʙʦʨ ʧʨʦʙ ʚʦʜʳ ʠ ʢʝʨʥʳ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ. (ʉʦʩʪʘʚ: ʉʫʙʝʪʪʦ 

ɼ.ɸ., ʈʷʙʠʥʢʠʥ ɸ.ɺ., ɹʝʣʢʠʥʘ ʅ.ɸ., ʇʦʪʘʭʠʥ ʄ.ʉ., ɻʫʨʙʠʯ ɺ.ɸ.) 

13-20 ʤʘʨʪʘ. ʈʘʙʦʪʳ ʥʘ ʇʝʪʨʦʟʘʚʦʜʩʢʦʡ ʛʫʙʝ ʆʥʝʞʩʢʦʛʦ ʦʟʝʨʘ ʧʦ ʈʦʩʩʠʡʩʢʦ-

ʐʚʝʡʮʘʨʩʢʦʤʫ ʧʨʦʝʢʪʫ. ʪʦʙʨʘʥʳ ʧʨʦʙʳ ʚʦʜʳ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʧʨʦʙʳ (çLimnosè) ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ. (ʉʦʩʪʘʚ: ʉʫʙʝʪʪʦ ɼ.ɸ., ʈʷʙʠʥʢʠʥ ɸ.ɺ., ɹʝʣʢʠʥʘ ʅ.ɸ., ʇʦʪʘʭʠʥ ʄ.ʉ., ʂʫʭʘʨʝʚ 

ɺ.ʀ., ʉʳʨʳʭ ʃ.ɸ.) 

31 ʤʘʨʪʘ ï05 ʘʧʨʝʣʷ. ʕʢʩʧʝʜʠʮʠʷ ʚ ʨ-ʥ ɿʘʦʥʝʞʴʷ ʧʦ ʛʨʘʥʪʫ ʈʅʌ ˉ14-17-00766. 

ʇʨʦʚʝʜʝʥ ʦʪʙʦʨ ʧʨʦʙ ʚʦʜʳ, ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʧʨʦʙʳ (çLimnosè) ʠ ʢʝʨʥʳ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘ 

ʦʟʝʨʘʭ ʇʦʣʝʚʩʢʦʝ, ʄʘʣʦʝ ʐʠʙʨʦʟʝʨʦ, ɻʘʭʢʦʟʝʨʦ. (ʉʦʩʪʘʚ: ʉʫʙʝʪʪʦ ɼ.ɸ., ʈʷʙʠʥʢʠʥ ɸ.ɺ., 

ɹʝʣʢʠʥʘ ʅ.ɸ., ʇʦʪʘʭʠʥ ʄ.ʉ., ʂʫʭʘʨʝʚ ɺ.ʀ., ʉʳʨʳʭ ʃ.ɸ., ʍʘʥʛ ʊ. (ʊʘʨʪʫ, ʕʩʪʦʥʠʷ), ɻʦʨʣʘʯ ɸ. 

(ʊʘʨʪʫ, ʕʩʪʦʥʠʷ), ʀʙʨʘʛʠʤʦʚʘ ɸ. (ʂʘʟʘʥʴ), ʚʦʜʠʪʝʣʴ ʋʜʘʣʴʮʦʚ ɼ.ɸ.) 

12-16 ʤʘʷ. ʕʢʩʧʝʜʠʮʠʷ ʚ ʉʝʚʝʨʥʦʝ ʇʨʠʣʘʜʦʞʴʝ ʧʦ ʛʨʘʥʪʫ ʈɻʆ çɺʦʜʦʧʘʜʳ ʂʘʨʝʣʠʠè. 

(ʉʦʩʪʘʚ: ʇʦʪʘʭʠʥ ʄ.ʉ., ʊʦʣʩʪʠʢʦʚ ɸ.ɺ., ɹʦʛʜʘʥʦʚʘ ʄ.ʉ.) 



03-11 ʠʶʥʷ. ʈʘʙʦʪʳ ʧʦ ʧʨʦʝʢʪʫ ʈɾɼ ʥʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ʈʂ, ʄʫʨʤʘʥʩʢʘʷ ʦʙʣ.. 

ʆʪʦʙʨʘʥʳ ʧʨʦʙʳ ʚʦʜʳ ʥʘ ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. (ʉʦʩʪʘʚ: ʇʦʪʘʭʠʥ ʄ.ʉ., ɹʘʣʘʛʘʥʩʢʠʡ ɸ.ʌ., 

ɿʦʙʢʦʚ ʄ.ɹ.) 

18-25 ʠʶʥʷ. ʈʘʙʦʪʳ ʧʦ ʧʨʦʝʢʪʫ ʈɾɼ ʥʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ʈʂ, ʊʚʝʨʩʢʘʷ ʦʙʣ.. 

ʆʪʦʙʨʘʥʳ ʧʨʦʙʳ ʚʦʜʳ ʥʘ ʭʠʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. (ʉʦʩʪʘʚ: ʇʦʪʘʭʠʥ ʄ.ʉ., ɹʘʣʘʛʘʥʩʢʠʡ ɸ.ʌ., 

ɿʦʙʢʦʚ ʄ.ɹ.) 

23-26 ʠʶʥʷ. ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʙʦʪ ʛʝʦʬʠʟʠʢʦʚ ʄɻʋ ʥʘ ʦʟ. ɺʝʥʜʶʨʩʢʦʤ. 

(ʉʦʩʪʘʚ: ʂʫʭʘʨʝʚ ɺ.ʀ., ʈʷʙʠʥʢʠʥ ɸ.ɺ., ʈʳʙʘʣʢʦ ɸ.ɽ. (ʉʇʙ) + 3 ʛʝʦʬʠʟʠʢʘ (ʄɻʋ). 

06-09 ʠʶʣʷ. ʇʨʦʚʝʜʝʥ ʦʪʙʦʨ ʢʝʨʥʦʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘ ʦʟ. ʉʘʨʛʦʟʝʨʝ (ɿʘʦʥʝʞʴʝ). 

(ʉʦʩʪʘʚ: ʈʷʙʠʥʢʠʥ ɸ.ɺ., ʇʦʪʘʭʠʥ ʄ.ʉ., ʚʦʜʠʪʝʣʴ ʃʝʚʘʥʪʦʚʩʢʠʡ ɺ.ɺ.) 

10-19 ʠʶʣʷ. ʈʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ 5 ʦʟʝʨ (ʨ-ʥ ʧʦʩ. ʄʘʩʣʦʟʝʨʦ). ɺʳʧʦʣʥʝʥʘ 

ʙʘʪʠʤʝʪʨʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʚʦʜʦʝʤʦʚ, ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʩʪʨʦʝʥʠʷ ʠʭ ʢʦʪʣʦʚʠʥ. (ʉʦʩʪʘʚ: ʈʷʙʠʥʢʠʥ ɸ.ɺ., ʇʦʪʘʭʠʥ ʄ.ʉ., ɹʝʣʢʠʥʘ ʅ.ɸ., ʚʦʜʠʪʝʣʴ 

ʃʝʚʘʥʪʦʚʩʢʠʡ ɺ.ɺ.) 

18-23 ʠʶʣʷ. ʕʢʩʧʝʜʠʮʠʷ ʥʘ ʉʦʣʦʚʝʮʢʠʡ ʘʨʭʠʧʝʣʘʛ ʧʦ ʧʨʦʝʢʪʫ ʈʌʌʀ (ʉʦʩʪʘʚ: 

ʇʦʪʘʭʠʥ ʄ.ʉ. + ʀʅʆɿ, ʈɻʇʋ, ʀɻ ʂʅʎ, ʄɻʋ)  

07-24 ʘʚʛʫʩʪʘ ʕʢʩʧʝʜʠʮʠʷ ʚ ʗʢʫʪʠʶ. (ʉʦʩʪʘʚ: ʉʫʙʝʪʪʦ ɼ.ɸ., ʇʦʪʘʭʠʥ ʄ.ʉ.) 

17-29 ʘʚʛʫʩʪʘ. ʕʢʩʧʝʜʠʮʠʷ ʚ ʨ-ʥ ɺʦʩʪʦʯʥʦʛʦ ʇʨʠʦʥʝʞʴʷ. (ʉʦʩʪʘʚ: ʐʝʣʝʭʦʚʘ ʊ.ʉ. 

(ʀɻ ʂʘʨʅʎ ʈɸʅ), ʄʷʩʥʠʢʦʚʘ ʅ., ʉʷʨʢʠ ʄ.ʊ. (ʀɺʇʉ ʂʘʨʅʎ ʈɸʅ), ʍʘʥʛ ʊ., ɻʦʨʣʘʯ ɸ. 

(ʊʘʨʪʫ, ʕʩʪʦʥʠʷ). 

31 ʘʚʛʫʩʪʘ - 05 ʩʝʥʪʷʙʨʷ. ʕʢʩʧʝʜʠʮʠʷ ʚ ʨ-ʥ ɺʦʩʪʦʯʥʦʛʦ ʇʨʠʦʥʝʞʴʷ. ʅʀʉ 

çʕʢʦʣʦʛè. ʇʦ ʛʨʘʥʪʫ ʈʅʌ ˉ14-17-00766. ɺ ʭʦʜʝ ʵʢʩʧʝʜʠʮʠʠ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʧʨʦʙʳ ʚʦʜʳ, 

ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʧʨʦʙʳ (çLimnosè) ʠ ʢʝʨʥʳ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘ ʦʟʝʨʘʭ ʄʫʨʦʤʩʢʦʝ (ʈʂ), 

ɺʝʣʠʢʦʝ (ɺʦʣʦʛʦʜʩʢʘʷ ʦʙʣ.). (ʉʦʩʪʘʚ:  ʉʫʙʝʪʪʦ ɼ.ɸ., ʈʷʙʠʥʢʠʥ ɸ.ɺ., ɹʝʣʢʠʥʘ ʅ.ɸ.,  ʂʫʭʘʨʝʚ 

ɺ.ʀ., ʂʫʣʴʙʠʪʩʢʠʡ ʖ., ʂʦʢʨʷʪʩʢʘʷ ʅ.ʄ. (ʀʥʩʪʠʪʫʪ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʉʝʚʝʨʘ 

ʋʨʘʣʴʩʢʦʛʦ ʦʪʜ. ʈɸʅ),  

07-16 ʩʝʥʪʷʙʨʷ. ʆʥʝʞʩʢʦʝ ʦʟʝʨʦ. ɻʝʦʬʠʟʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. (ʉʦʩʪʘʚ: ʇʦʪʘʭʠʥ 

ʄ.ʉ. + ʊʦʢʘʨʝʚ ɼ.ʄ, ʈʳʙʘʣʢʦ ɸ.ɽ. (ʄɻʋ)  

15 ʦʢʪʷʙʨʷ. ʆʜʥʦʜʥʝʚʥʳʝ ʨʘʙʦʪʳ ʥʘ ʐʦʢʰʠʥʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ (ʇʨʠʦʥʝʞʩʢʠʡ 

ʨ-ʥ ʈʂ (ʨ-ʥ ʧʦʩ. ʐʦʢʰʘ). ɺʳʧʦʣʥʝʥʘ ʙʘʪʠʤʝʪʨʠʯʝʩʢʘʷ ʩʲʝʤʢʘ, ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʩʪʨʦʝʥʠʷ ʢʦʪʣʦʚʠʥʳ ʦʟ. ɸʥʘʰʢʠʥʦ. (ʉʦʩʪʘʚ: ʈʷʙʠʥʢʠʥ ɸ.ɺ., 

ʇʦʪʘʭʠʥ ʄ.ʉ., ʊʦʣʩʪʠʢʦʚ ɸ.ɺ., (ʀɻ ʂʘʨ ʅʎ ʈɸʅ), ʚʦʜʠʪʝʣʴ ʂʦʞʘʝʚ ʅ.) 

03-05 ʥʦʷʙʨʷ. ʕʢʩʧʝʜʠʮʠʷ ʚ ʉʝʚʝʨʥʦʝ ʇʨʠʣʘʜʦʞʴʝ ʧʦ ʈʦʩʩʠʡʩʢʦ-ʐʚʝʡʮʘʨʩʢʦʤʫ 

ʧʨʦʝʢʪʫ. ɺʳʧʦʣʥʝʥʘ ʙʘʪʠʤʝʪʨʠʯʝʩʢʘʷ ʩʲʝʤʢʘ, ʦʪʦʙʨʘʥʳ ʧʨʦʙʳ ʚʦʜʳ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʝ 

ʧʨʦʙʳ (ʨʫʯʥʦʡ ʣʦʪ) ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʦʟʝʨ ʃʘʚʠʷʨʚʠ (N-61Ü37,915; ɽ-030Ü30,161) ʠ 

ʂʫʦʢʢʘʷʨʚʠ (N-61Ü38,603; ɽ-030Ü24,341) (ʉʦʩʪʘʚ: ʈʷʙʠʥʢʠʥ ɸ.ɺ., ɻʫʨʙʠʯ ɺ.ɸ.) 

 

ʌʀʅɸʅʉʆɺʓɽ ʇʆʂɸɿɸʊɽʃʀ ʀʅʉʊʀʊʋʊɸ ɺʆɼʅʓʍ ʇʈʆɹʃɽʄ ʉɽɺɽʈɸ ɿɸ 

2015 ɻʆɼ  
(ʜʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʌʝʜʝʨʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʤʦʥʠʪʦʨʠʥʛʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʫʯʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʚʳʧʦʣʥʷʶʱʠʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ, ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʘʙʦʪʳ 
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ʉɺɽɼɽʅʀʗ ʆ ʏʀʉʃɽʅʅʆʉʊʀ ʅɸʋʏʅʓʍ ʈɸɹʆʊʅʀʂʆɺ 

ʥʘ 2015 ɻʆɼ 
(ʜʘʥʥʳʝ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʌʝʜʝʨʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʤʦʥʠʪʦʨʠʥʛʘ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘʫʯʥʳʭ 

ʦʨʛʘʥʠʟʘʮʠʡ, ʚʳʧʦʣʥʷʶʱʠʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ, ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʘʙʦʪʳ 
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- ʇʫʙʣʠʢʘʮʠʠ ʚ ʛʘʟʝʪʘʭ ʠ ʚʳʩʪʫʧʣʝʥʠʷ ʧʦ ʨʘʜʠʦ ʠ ʪʝʣʝʚʠʜʝʥʠʶ / ʥʘʟʚʘʥʠʝ/ ʜʘʪʘ 

 

 

ɺʳʩʪʫʧʣʝʥʠʷ  ʚ  ʉʄʀ (ʧʦʧʫʣʷʨʠʟʘʮʠʷ ʥʘʫʯʥʳʭ ʜʦʩʪʠʞʝʥʠʡ): 

 

ʌʠʣʘʪʦʚ  ʅ.ʅ.  ɺʳʩʪʫʧʣʝʥʠʝ ʚ  ʀʊɸʈ ʊɸʉʉ  ʩʦ ʩʪʘʪʴʝʡ- ʠʥʪʝʨʚʴʶ  

ʉʶʞʝʪ ʧʨʦ ʃʘʜʦʛʫ.  24.03.2015 

http://www.youtube.com/watch?v=2VOuVbAXnMM 

16.03.2014.  ʇʝʪʨʦʟʘʚʦʜʩʢ. 

ʉʶʞʝʪ ʧʨʦ ʃʘʜʦʛʫ.  24.03.2015 

16.03.2014.  ʇʝʪʨʦʟʘʚʦʜʩʢ. 

http://petrozavodsk.rfn.ru/video.html?id=1607453&type=r 

16.03.2015 18:34 ʋʯʸʥʳʝ ʈʦʩʩʠʠ ʠ ʐʚʝʡʮʘʨʠʠ ʠʟʫʯʘʶʪ ʆʥʝʞʩʢʦʝ ʠ ʃʘʜʦʞʩʢʦʝ ʦʟʸʨʘ 

ʉʝʨʛʝʡ ʄʘʨʢʝʣʦʚ, "ɺʝʩʪʠ - ʂʘʨʝʣʠʷ". 

ɺɻʊʈʂ   ʈʦʩʩʠʠ.  11.07.2015. ʇʨʝʜʩʪʦʠʪ ʚ 21  ʚʝʢʝ  ʙʦʨʴʙʘ  ʟʘ ʚʦʜʫ. 

 

ʉɺɽɼɽʅʀʗ ʆ ɼɽʗʊɽʃʔʅʆʉʊʀ ʂʆʄʄɽʈʏɽʉʂʀʍ ʉʊʈʋʂʊʋʈ  

ʇʈʀ ʀʅʉʊʀʊʋʊɽ 

ʂʦʤʤʝʨʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ ʧʨʠ ʀɺʇʉ ʥʝ ʠʤʝʝʪʩʷ. 

 

http://www.sciencemon.ru/
http://www.youtube.com/watch?v=2VOuVbAXnMM
http://petrozavodsk.rfn.ru/video.html?id=1607453&type=r

