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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʦʜʭʦʜʳ ʢ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ 

ʛʠʜʨʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʛʠʦʥʦʚ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʧʦʩʣʝʜʩʪʚʠʡ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʭ ʧʦʣʦʚʦʜʠʡ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ɸʤʫʨ ʚ 2013 ʛʦʜʫ ʠ ʥʘ ɸʣʪʘʝ ʚ 2014 ʛʦʜʫ. 

Annotation. The paper presents the approaches to solving the problems of ensuring 

hydroecological safety of regions based on the analysis of disastrous effects of inundation in the 

basin of Amur river in 2013 and in Altai - in 2014.  

 

ɺ 2013 ʛʦʜʫ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, ʚ 2014 ʛʦʜʫ ʥʘ ɸʣʪʘʝ, ʚ 

ʍʘʢʘʩʠʠ ʠ ʊʳʚʝ, ʥʘ ʃʝʥʝ ʠʤʝʣʠ ʤʝʩʪʦ ʯʨʝʟʚʳʯʘʡʥʳʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʩʠʪʫʘʮʠʠ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ, ʩʣʦʞʥʦ ʧʨʦʛʥʦʟʠʨʫʝʤʳʤʠ ʧʘʚʦʜʢʘʤʠ ʩ 

ʨʘʩʭʦʜʘʤʠ ʚʦʜʳ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʦʪʦʢʘʭ ʨʝʜʢʦʡ ʧʦʚʪʦʨʷʝʤʦʩʪʠ. 

ʆʧʘʩʥʳʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʷʚʣʝʥʠʷ ʚ ʵʪʠʭ ʨʝʛʠʦʥʘʭ ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʧʦʜʦʙʥʦʛʦ ʩʦʯʝʪʘʥʠʷ ʘʥʦʤʘʣʴʥʳʭ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, 

ʩʣʦʞʠʚʰʠʭʩʷ ʚ ʵʪʠʭ ʨʝʛʠʦʥʘʭ. 

ɼʣʷ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, ʧʦ ʜʘʥʥʳʤ ʈʦʩʛʠʜʨʦʤʝʪʘ, ʵʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʚʳʩʦʪʥʦʡ ʬʨʦʥʪʘʣʴʥʦʡ ʟʦʥʳ, ʚʜʦʣʴ ʢʦʪʦʨʦʡ ʧʝʨʝʤʝʱʘʣʠʩʴ ʥʘʩʳʱʝʥʥʳʝ ʚʣʘʛʦʡ 

ʮʠʢʣʦʥʳ ʠ ʦʙʣʘʩʪʠ ʚʳʩʦʢʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘʜ ʦʢʝʘʥʦʤ, ʢʦʪʦʨʘʷ ʧʨʝʧʷʪʩʪʚʦʚʘʣʘ 

ʧʝʨʝʤʝʱʝʥʠʶ ʵʪʠʭ ʮʠʢʣʦʥʦʚ ʚ ʩʪʦʨʦʥʫ ʤʦʨʷ, ʯʪʦ ʠ ʚʳʟʚʘʣʦ ʥʘ ʦʛʨʦʤʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʭ ʣʠʚʥʝʚʳʭ ʜʦʞʜʝʡ.  

ʅʘ ɸʣʪʘʝ - ʵʪʦ ʩʦʯʝʪʘʥʠʝ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʘʥʦʤʘʣʠʡ, 

ʚʳʟʚʘʚʰʠʭ ʪʘʷʥʠʝ ʩʥʝʛʘ ʠ ʣʝʜʥʠʢʦʚ ʚ ʛʦʨʘʭ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ 

ʘʥʦʤʘʣʴʥʦʡ ʧʦ ʦʙʲʝʤʫ, ʧʣʦʱʘʜʠ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʟʦʥʳ ʜʦʞʜʝʚʳʭ ʦʩʘʜʢʦʚ 

ʚ ʙʘʩʩʝʡʥʝ ɺʝʨʭʥʝʡ ʆʙʠ (ʧʨʝʚʳʰʝʥʠʝ ʥʦʨʤʳ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʣʷʣʦ 2-2,5 ʨʘʟʘ ʦʪ 

ʤʝʩʷʯʥʦʡ ʥʦʨʤʳ).  

ʅʘ ʤʥʦʛʠʭ ʫʯʘʩʪʢʘʭ ʨʝʯʥʦʡ ʩʝʪʠ ʨʘʩʭʦʜ ʜʦʞʜʝʚʦʛʦ ʩʪʦʢʘ ʜʦʩʪʠʛ ʠʣʠ 

ʧʨʝʚʳʩʠʣ ʤʘʢʩʠʤʘʣʴʥʳʝ ʚʝʣʠʯʠʥʳ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ. ʏʘʩʪʴ 

ʪʝʨʨʠʪʦʨʠʡ ʨʝʛʠʦʥʦʚ ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʦʢʘʟʘʣʘʩʴ ʧʦʜʚʝʨʛʥʫʪʦʡ 
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ʥʘʚʦʜʥʝʥʠʝʤ ʚʳʰʝ 0,5% ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ. ʌʘʢʪʠʯʝʩʢʠ ʵʪʦ ʙʳʣʠ ʧʘʚʦʜʢʠ ʦʜʥʦʛʦ 

ʧʦʨʷʜʢʘ. 

ʋʯʠʪʳʚʘʷ ʧʨʦʠʟʦʰʝʜʰʠʝ ʩʦʙʳʪʠʷ, ʫʞʝ ʩʝʡʯʘʩ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ 

ʢʦʨʨʝʢʪʠʨʦʚʦʢ ʫʪʚʝʨʞʜʝʥʥʳʭ ʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʉʭʝʤ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʙʘʩʩʝʡʥʦʚ ʨʝʢ ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʝʛʦ 

ɺʦʩʪʦʢʘ. 

ɼʨʫʛʦʡ ʥʝʤʘʣʦʚʘʞʥʳʡ ʬʘʢʪʦʨ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʡ ʫʩʠʣʝʥʠʶ ʧʘʚʦʜʢʦʚʦʡ 

ʩʠʪʫʘʮʠʠ ï ʢʨʠʪʠʯʝʩʢʘʷ ʥʘʩʳʱʝʥʥʦʩʪʴ ʧʦʯʚʦʛʨʫʥʪʦʚ ʚʦʜʦʡ ʥʘ ɼʘʣʴʥʝʤ 

ɺʦʩʪʦʢʝ ʠ ɻʦʨʥʦʤ ɸʣʪʘʝ ʢ ʥʘʯʘʣʫ ʧʘʚʦʜʢʦʚʦʛʦ ʧʝʨʠʦʜʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʣʷ 

ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʆʙʩʢʘʷ ʧʦʡʤʘ ʩʳʛʨʘʣʘ ʨʦʣʴ ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʝʛʫʣʠʨʫʶʱʝʡ 

ʝʤʢʦʩʪʠ: ʦʥʘ ʧʨʠʥʷʣʘ ʥʘ ʩʝʙʷ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʠʜʫʱʝʡ ʩ ʚʝʨʭʦʚʴʝʚ ʙʦʣʴʰʦʡ 

ʚʦʜʳ ʠ, ʪʝʤ ʩʘʤʳʤ, ʯʘʩʪʠʯʥʦ ʩʤʷʛʯʠʣʘ ʧʦʩʣʝʜʩʪʚʠʷ ʥʘʚʦʜʥʝʥʠʷ. 

ʄʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʪʘʢʠʭ ʘʥʦʤʘʣʴʥʳʭ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʩʚʷʟʘʥʦ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩ ʚʦʟʤʦʞʥʳʤʠ 

ʨʝʛʠʦʥʘʣʥɹʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ. 

ʇʦʩʣʝʜʩʪʚʠʷ ʧʘʚʦʜʢʦʚʦʡ ʩʠʪʫʘʮʠʠ ʙʳʣʠ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤʠ ʜʣʷ ʵʪʠʭ 

ʨʝʛʠʦʥʦʚ. ʇʦ ʤʘʩʰʪʘʙʘʤ ʧʨʦ̫ʚʣʝʥʠʷ ʧʨʦʠʟʦʰʝʜh ʠʝ ʧʘʚʦʜʢʠ 

ʢʣʘʩʩʠʬʠʮʠʨʦʚʘʣʠʩʴ ʢʘʢ ʧʨʠʨʦʜʥʳʝ ʯʨʝʟʚʳʯʘʡʥʳʝ ʩʠʪʫʘʮʠʠ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ. ɺ ʨʷʜʝ ʪʝʨʨʠʪʦʨʠʡ ʙʳʣ ʚʚʝʜʝʥ ʨʝʞʠʤ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ. 

ɺʩʝʛʦ ʦʪ ʧʘʚʦʜʢʘ ʥʘ ʶʛʝ ʉʠʙʠʨʠ ʧʦʩʪʨʘʜʘʣʦ ʙʦʣʝʝ 70 ʪʳʩ. ʯʝʣʦʚʝʢ. ɺ ʟʦʥʫ 

ʟʘʪʦʧʣʝʥʠʷ ʚ 46 ʨʘʡʦʥʘʭ ʧʦʧʘʣʦ ʙʦʣʝʝ 20 ʪʳʩ. ʜʦʤʦʚ [1]. ʊʦʣʴʢʦ ʚ ɸʣʪʘʡʩʢʦʤ 

ʢʨʘʝ ʙʳʣʦ ʧʦʜʪʦʧʣʝʥʦ ʠ ʟʘʪʦʧʣʝʥʦ 107 ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʚ 25 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ, ʠʟ ʟʦʥʳ ʩʪʠʭʠʡʥʦʛʦ ʙʝʜʩʪʚʠʷ ʵʚʘʢʫʠʨʦʚʘʥʦ 

ʦʢʦʣʦ 40 ʪʳʩʷʯ ʯʝʣʦʚʝʢ, ʨʘʟʨʫʰʝʥʳ ʠ ʧʦʚʨʝʞʜʝʥʳ ʜʝʩʷʪʢʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʠ 

ʧʝʰʝʭʦʜʥʳʭ ʤʦʩʪʦʚ, ʧʦʚʨʝʞʜʝʥʳ ʩʦʪʥʠ ʢʠʣʦʤʝʪʨʦʚ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ, 

ʧʦʜʪʦʧʣʝʥʳ ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯ ʛʝʢʪʘʨʦʚ ʧʦʩʝʚʦʚ, ʧʦʛʠʙʣʦ ʥʝʩʢʦʣʴʢʦ ʩʦʪ ʛʦʣʦʚ 

ʞʠʚʦʪʥʳʭ ʠ ʪ.ʜ. ʅʝ ʤʝʥʴʰʠʡ ʫʨʦʥ ʩʪʠʭʠʷ ʥʘʥʝʩʣʘ ʠ ʜʨʫʛʠʤ ʨʝʛʠʦʥʘʤ. 

ʇʦʩʣʝ ʧʘʚʦʜʢʘ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ ʚ 2013 ʛʦʜʫ ʙʳʣʘ ʩʦʟʜʘʥʘ 

ʇʨʘʚʠʪʝʣʴʩʪʚʝʥʥʘʷ ʢʦʤʠʩʩʠʷ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʫʩʪʦʡʯʠʚʦʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ. ʎʝʣʴ ʢʦʤʠʩʩʠʠ ï 
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ʨʘʟʦʙʨʘʪʴʩʷ ʚ ʧʨʠʯʠʥʘʭ ʧʘʚʦʜʢʘ ʚ ʵʪʦʤ ʤʘʢʨʦʨʝʛʠʦʥʝ ʠ ʩʦʟʜʘʪʴ ʫʩʣʦʚʠʷ ʜʣʷ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, 

ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʢʦʥʪʨʦʣʷ ʟʘ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʙʩʪʘʥʦʚʢʦʡ ʚ ʨʝʛʠʦʥʘʭ ʉʠʙʠʨʠ 

ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, ʚʢʣʶʯʘʷ ʨʘʟʨʘʙʦʪʢʫ ʤʝʨ ʧʦ ʩʥʠʞʝʥʠʶ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʜ ʚ ʨʝʛʠʦʥʘʭ. ʂ ʩʦʞʘʣʝʥʠʶ, ʢʦʤʠʩʩʠʷ ʩʦʩʨʝʜʦʪʦʯʠʣʘ ʩʚʦʝ 

ʚʥʠʤʘʥʠʝ ʥʘ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʪʦʣʴʢʦ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʘʚʦʜʢʦʚʳʭ ʩʠʪʫʘʮʠʡ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʨʝʛʠʦʥʘʭ 

ʧʦʢʘʟʘʣ, ʯʪʦ ʝʩʪʝʩʪʚʝʥʥʳʝ ʬʘʢʪʦʨʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʙʳʣʠ ʫʩʠʣʝʥʳ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ.  

ʉ ʮʝʣʴʶ ʫʤʝʥʴʰʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʦʪ ʥʘʚʦʜʥʝʥʠʡ ʦʨʛʘʥʘʤʠ ʫʧʨʘʚʣʝʥʠʷ 

ʚʩʝʭ ʫʨʦʚʥʝʡ ʟʘ ʩʯʝʪ ʩʨʝʜʩʪʚ ʬʝʜʝʨʘʣʴʥʦʛʦ ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʙʶʜʞʝʪʦʚ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʧʨʝʚʝʥʪʠʚʥʳʭ 

ʧʨʝʜʧʘʚʦʜʢʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ: ʚʝʣʠʩʴ ʨʘʙʦʪʳ ʧʦ ʨʘʩʯʠʩʪʢʝ ʠ ʩʧʨʷʤʣʝʥʠʶ ʨʫʩʝʣ 

ʨʷʜʘ ʨʝʢ, ʨʝʤʦʥʪʫ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʟʘʱʠʪʳ 

ʪʝʨʨʠʪʦʨʠʡ, ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʝʜʧʘʚʦʜʢʦʚʳʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʦʦʨʫʞʝʥʠʡ, ʧʨʠʥʠʤʘʣʠʩʴ ʜʨʫʛʠʝ ʤʝʨʳ. ʆʜʥʘʢʦ ʵʪʦʛʦ, ʢʘʢ ʧʦʢʘʟʘʣ ʦʧʳʪ, 

ʦʢʘʟʘʣʦʩʴ ʥʝʜʦʩʪʘʪʦʯʥʦ - ʪʦʯʝʯʥʳʝ ʜʝʡʩʪʚʠʷ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʝʡʩʪʚʝʥʥʦʡ 

ʝʜʠʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʦʢʘʟʘʣʠʩʴ ʤʘʣʦʵʬʬʝʢʪʠʚʥʳʤʠ. ʂʘʢ 

ʦʪʤʝʯʘʣʦʩʴ ʚ ɺʦʜʥʦʡ ʩʪʨʘʪʝʛʠʠ ʈʌ, ʥʝʦʙʭʦʜʠʤ ʧʝʨʝʭʦʜ ʦʪ ʩʪʨʘʪʝʛʠʠ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʟʘʱʠʪʳ ʦʙʝ̡ʢʪʦʚ ʢ ʢʦʤʧʣʝʢʩʥʦʡ ʩʠʩʪʝʤʝ ʤʝʨ, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʶʱʝʡ ʦʮʝʥʢʫ ʠ ʫʧʨʘʚʣʝʥʠʝ ʚʩʝʤʠ ʨʠʩʢʘʤʠ [2] ʥʘ ʦʩʥʦʚʝ ʥʘʫʯʥʦ 

ʦʙʦʩʥʦʚʘʥʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʛʠʜʨʦʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

ʊʝʢʫʱʝʝ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʦʡ 

ʥʘʜʝʞʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʠʥʞʝʥʝʨʥʦʡ ʟʘʱʠʪʳ ʠ ɻʊʉ, ʜʝʬʝʢʪʳ ʧʨʠ ʩʪʨʦʠʪʝʣʩɹʪʚʝ, 

ʥʝʧʨʘʚʠʣʴʥʘʷ ʦʮʝʥʢʘ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʧʨʠ ʧʦʧʫʩʢʝ ʧʘʚʦʜʢʦʚ, 

ʦʰʠʙʢʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʜʨʫʛʦʝ ʥʝ ʧʦʟʚʦʣʠʣʠ ʦʙʝʩʧʝʯʠʪʴ ʥʝʦʙʭʦʜʠʤʳʡ 

ʫʨʦʚʝʥʴ ʟʘʱʠʱʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʠ ʦʙʲʝʢʪʦʚ ʵʢʦʥʦʤʠʢʠ.  

ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʳʯʥʳʭ ʢʘʧʠʪʘʣʴʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ. ʆʜʥʠʤ ʠʟ ʧʨʠʤʝʨʦʚ ʤʦʞʝʪ ʩʣʫʞʠʪʴ 
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ʚʩʝʤ ʠʟʚʝʩʪʥʳʝ ʩʦʙʳʪʠʷ 2012 ʛʦʜʘ, ʢʦʛʜʘ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʜʦʞʜʝʚʳʝ ʦʩʘʜʢʠ 

ʩʧʨʦʚʦʮʠʨʦʚʘʣʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ çʙʳʩʪʨʦ ʨʘʟʚʠʚʘʶʱʠʡʩʷ ʧʘʚʦʜʦʢè, 

ʧʨʠʚʝʜh ʠʡ ʢ ʟʘʪʦʧʣʝʥʠʶ ʛʦʨʦʜʘ ʂʨʳʤʩʢʘ (ʂʨʘʩʥʦʜʘʨʩʢʠʡ ʢʨʘʡ). ʄʘʩʰʪʘʙ 

ʙʝʜʩʪʚʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʦʩ ʠʟ-ʟʘ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʨʫʩʣʘ ʨʝʢʠ ɸʜʘʛʫʤ ʧʦʜ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʤ ʤʦʩʪʦʤ ʧʝʨʝʜ ʛ. ʂʨʳʤʩʢʦʤ, ʯʪʦ 

ʧʨʠʚʝʣʦ ʢ ʩʢʦʨʦʪʝʯʥʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʚʦʜʦʝʤʘ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʝʛʦ ʧʨʦʨʳʚʦʤ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʙʦʣʝʝ ʚʳʩʦʢʦʡ ʚʦʣʥʳ. 

ɺ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʥʝʜʦʫʯʝʪ ʵʪʠʭ ʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ ʧʨʠʚʝʣ ʢ 

ʧʦʚʨʝʞʜʝʥʠʶ ɻʊʉ ʠ ʦʙʲʝʢʪʦʚ ʠʥʞʝʥʝʨʥʦʡ ʟʘʱʠʪʳ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʩʥʦʚʥʳʤʠ 

ʧʦʚʨʝʞʜʝʥʠʷʤʠ ʩʪʘʣʠ: ʨʘʟʤʳʚ ʦʪʢʦʩʦʚ, ʛʨʝʙʥʝʡ ʧʣʦʪʠʥ ʠ ʜʘʤʙ; ʧʦʜʤʳʚ, 

ʯʘʩʪʠʯʥʦʝ ʠʣʠ ʧʦʣʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʢʨʝʧʣʝʥʠʡ ʦʪʢʦʩʦʚ; ʧʦʣʥʦʝ ʨʘʟʨʫʰʝʥʠʝ 

(ʩʤʳʚ) ʧʣʦʪʠʥ ʠ ʜʘʤʙ.  

ʈʘʟʨʫʰʠʪʝʣʴʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʧʘʚʦʜʢʘ ʧʦʜʚʝʨʛʣʠʩʴ ʠ ʨʫʩʣʘ ʚʦʜʦʪʦʢʦʚ, 

ʥʘ ʢʦʪʦʨʳʭ ʧʨʦʠʟʦʰʣʠ ʨʘʟʤʳʚ ʙʝʨʝʛʦʚ, ʥʘʤʳʚ ʥʘʥʦʩʦʚ ʠ ʠʟʤʝʥʝʥʠʷ ʪʝʯʝʥʠʷ 

ʧʦʪʦʢʘ ʚʦʜʳ ʚ ʩʪʦʨʦʥʫ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ [3]. 

ʉʠʪʫʘʮʠʷ ʩ ʥʝʥʘʜʣʝʞʘʱʠʤ ʦʙʝʩʧʝʯʝʥʠʝʤ ʛʠʜʨʦʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ ʫʩʫʛʫʙʣʷʝʪʩʷ ʠ ʪʝʤ, ʯʪʦ ʙʶʜʞʝʪʥʳʝ ʩʨʝʜʩʪʚʘ ʥʘ 

ʨʝʤʦʥʪʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʠ ʧʨʦʚʝʜʝʥʠʝ ʧʨʝʚʝʥʪʠʚʥʳʭ 

ʧʨʦʪʠʚʦʧʘʚʦʜʢʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚʳʜʝʣʷʶʪʩʷ ʚ ʥʝʜʦʩʪʘʪʦʯʥʳʭ ʦʙʲʝʤʘʭ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʨʘʩʭʦʜʳ ʚ ʨʘʡʦʥʘʭ, ʧʦʩʪʨʘʜʘʚʰʠʭ ʦʪ 

ʧʦʩʣʝʜʩʪʚʠʡ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ, ʩʬʦʨʤʠʨʦʚʘʣʠʩʴ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʨʝʟʢʦʛʦ ʧʦʜʥʷʪʠʷ ʫʨʦʚʥʷ ʚʦʜʳ ʥʘ ʥʝ ʟʘʨʝʛʫʣʠʨʦʚʘʥʥʳʭ ʧʨʠʪʦʢʘʭ ʨ. 

ɸʤʫʨ, ʘʥʘʣʦʛʠʯʥʦ ʠ ʚ ʙʘʩʩʝʡʥʝ ɺʝʨʭʥʝʡ ʆʙʠ. ʇʦʵʪʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʥʠʝ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʦʙʲʝʤʦʚ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ʜʣʷ ʩʨʝʟʘ ʧʠʢʘ ʚʦʣʥʳ ʧʘʚʦʜʢʘ, ʘ ʚ 

ʩʫʱʝʩʪʚʫʶʱʠʭ, ʧʨʠ ʠʭ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ï ʫʩʠʣʠʪʴ ʧʨʦʪʠʚʦʧʘʚʦʜʢʦʚʦʝ 

ʥʘʟʥʘʯʝʥʠʝ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʨʘʙʦʪʘʪʴ ʚʦʧʨʦʩʳ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʚ ʚʝʨʭʦʚʴʷʭ ʙʘʩʩʝʡʥʘ ʨ. ʆʙʴ - ʥʘ ʨʝʢʘʭ 

ɹʠ̫, ʏʘʨʳʰ, ɸʥʫʡ, ʇʝʩʯʘʥʘ ̫   ʟʘ ʩʯʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʦʙʚʘʣʦʚʦʯʥʳʭ ʜʘʤʙ, 

ʤʘʣʭr ɻʕʉ, ʯʪʦ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʙʳ ʩʨʝʟʢʠ ʧʠʢʦʚ ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ ʠ 

ʧʘʚʦʜʢʦʚ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʝʦʙʭʦʜʠʤʦ ʥʘʧʦʤʥʠʪʴ, ʯʪʦ ʨʘʥʝʝ, ʚ ɻʦʨʥʦʤ ɸʣʪʘʝ ʚ 
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1980-ʭ ʛʦʜʘʭ, ʧʣʘʥʠʨʦʚʘʣʦʩʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʂʘʪʫʥʩʢʦʡ ɻʕʉ. ɹʳʣʦ ʤʥʦʛʦ 

ʚʦʟʨʘʞʝʥʠʡ ʩʦ ʩʪʦʨʦʥʳ ʵʢʦʣʦʛʦʚ, ʦʟʘʙʦʯʝʥʥʳʭ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʨʦʙʣʝʤʦʡ 

ʚʦʟʤʦʞʥʳʭ ʨʪʫʪʥʳʭ ʟʘʛʨʷʟʥʝʥʠʡ. ɺ ʢʦʥʝʯʥʦʤ ʩʯʸʪʝ, ʧʨʦʝʢʪ ʙʳʣ ʧʦʜʧʨʘʚʣʝʥ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʩ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ, ʠé ʚʩʸ ʨʘʚʥʦ ʥʝ ʨʝʘʣʠʟʦʚʘʥ. ɽʩʣʠ ʙʳ ɻʕʉ 

ʩʝʛʦʜʥʷ ʩʪʦʷʣʘ, ʪʦ ʪʘʢʦʛʦ ʙʳ ʧʦʣʦʚʦʜʴʷ ʤʳ ʥʝ ʥʘʙʣʶʜʘʣʠ. 

ʆʧʳʪ ʧʨʦʰʣʳʭ ʥʘʚʦʜʥʝʥʠʡ ʧʦʢʘʟʘʣ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʧʝʨʠʦʜʠʯʝʩʢʠ ʟʘʪʘʧʣʠʚʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. 

ʋʯʠʪʳʚʘʷ ʵʪʦ, ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʌ ʙʳʣʦ ʧʨʠʥʷʪʦ ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʦʪ 18.04.2014 

ˉ 360 çʆʙ ʦʧʨʝʜʝʣʝʥʠʠ ʛʨʘʥʠʮ ʟʦʥ ʟʘʪʦʧʣʝʥʠʷ, ʧʦʜʪʦʧʣʝʥʠʷè, ʦʧʨʝʜʝʣʷʶʱʝʝ 

ʦʩʦʙʳʝ ʫʩʣʦʚʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʚʦʜʢʦʦʧʘʩʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ 

ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʦʛʨʘʥʠʯʝʥʠʡ ʥʘ 

ʚʝʜʝʥʠʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʮʝʣʦʤ. 

ʂʨʠʪʠʯʝʩʢʠ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ 

ʷʚʣʷʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦʩʪʴ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʛʥʦʟʦʚ. ʉʧʨʦʛʥʦʟʠʨʦʚʘʪʴ 

ʯʨʝʟʚʳʯʘʡʥʫʶ ʩʠʪʫʘʮʠʶ ʩʦʚʨʝʤʝʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 

ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʧʨʦʛʥʦʟʘ ʦʯʝʥʴ ʩʣʦʞʥʦ. ɼʣʷ ʵʪʦʛʦ ʪʨʝʙʫʝʪʩʷ ʧʝʨʝʭʦʜ ʥʘ 

ʢʘʯʝʩʪʚʝʥʥʦ ʥʦʚʳʡ ʫʨʦʚʝʥʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʣʫʞʙ ɻʠʜʨʦʤʝʪʩʣʫʞʙʳ ʠ ʄʏʉ 

ʈʦʩʩʠʠ ʩ ʥʘʫʯʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʩʚʝʨʭʜʦʣʛʦʩʨʦʯʥʦʛʦ, 

ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʠ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʮʠʢʣʠʯʥʦʩʪʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʚʦʜʥʦʩʪʠ ʜʣʷ ʪʝʨʨʠʪʦʨʠʡ ɼʘʣʴʥʝʛʦ 

ɺʦʩʪʦʢʘ ʠ ʉʠʙʠʨʠ, ʜʘʚʥʦ ʠ ʫʩʧʝʰʥʦ ʚʝʜʫʪʩʷ ʚ ʀʥʩʪʠʪʫʪʘʭ ʉʠʙʠʨʩʢʦʛʦ 

ʦʪʜʝʣʝʥʠʷ ʈɸʅ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʀɺʕʇ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʀɺʕʇ ʝʱʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʥʘʟʘʜ ʙʳʣ ʚʳʧʦʣʥʝʥ ʬʦʥʦʚʳʡ 

ʧʨʦʛʥʦʟ ʚʦʜʥʦʩʪʠ ʚ ʙʘʩʩʝʡʥʝ ɺʝʨʭʥʝʡ ʆʙʠ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʧʦ ʤʦʜʝʣʷʤ 

ʛʝʦʢʦʩʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʚ ʚʝʢʦʚʳʭ ʨʷʜʘʭ, ʢʦʪʦʨʳʡ ʧʦʢʘʟʳʚʘʣ ʧʨʝʚʳʰʝʥʠʝ 

ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʥʘʜ ʥʦʨʤʦʡ ʚʦ 2-ʦʤ ʢʚʘʨʪʘʣʝ 2014 ʛʦʜʘ ʥʘʜ ʥʦʨʤʦʡ ʧʨʠ 

ʨʝʰʘʶʱʝʤ ʟʥʘʯʝʥʠʠ ʜʦʞʜʝʚʳʭ ʦʩʘʜʢʦʚ. ʇʦ ʛʝʦʢʦʩʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ 2014 ʛʦʜ 

ʥʘʠʙʦʣʝʝ ʙʣʠʟʦʢ ʢ 1921 ʛʦʜʫ. ʊʦʛʜʘ ʧʘʚʦʜʦʢ, ʥʘʯʘʚʰʠʡʩʷ ʚ ʤʘʝ, ʙʳʣ ʧʨʝʨʚʘʥ 

ʠʶʥʴʩʢʦʡ ʟʘʩʫʭʦʡ ʠ ʦʩʥʦʚʥʘʷ ʚʦʣʥʘ ʝʛʦ ʧʨʠʰʣʘʩʴ ʥʘ ʠʶʣʴ. ɺʩʝ ʵʪʦ 
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ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʙʣʠʟʢʠʭ ʨʝʟʦʥʘʥʩʥʳʭ 

ʩʦʯʝʪʘʥʠʷʭ ʩʦʣʥʝʯʥʦ-ʟʝʤʥʳʭ ʠ ʣʫʥʥʦ-ʧʣʘʥʝʪʥʳʭ ʬʘʢʪʦʨʘʭ ʠ ʠʭ ʚʣʠʷʥʠʠ ʥʘ 

ʧʦʛʦʜʥʳʝ ʷʚʣʝʥʠʷ. ɸʥʘʣʦʛʠʯʥʳʡ ʧʨʦʛʥʦʟ ʙʳʣ ʚʳʧʦʣʥʝʥ ʠ ʜʣʷ ʙʘʩʩʝʡʥʘ ʨ. ɸʤʫʨ. 

ɺ ʭʦʜʝ ʨʘʙʦʪʳ ʇʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʡ ʢʦʤʠʩʩʠʠ, ʜʨʫʛʠʭ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ 

ʬʝʜʝʨʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ, ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʘʥʘ ʜʦʩʪʘʪʦʯʥʦ ʧʦʜʨʦʙʥʘʷ ʇʨʦʛʨʘʤʤʘ ʧʦ ʦʮʝʥʢʝ ʠ ʣʠʢʚʠʜʘʮʠʠ 

ʧʦʩʣʝʜʩʪʚʠʡ ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ ʥʘʚʦʜʥʝʥʠʷ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ɸʤʫʨ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʦʩʴ ʧʨʦʚʝʜʝʥʠʝ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʦʙʲʝʤʘ ʅʀʆʂʈ ʧʦ ʜʘʥʥʦʡ 

ʪʝʤʘʪʠʢʝ. 

ʉʯʠʪʘʝʤ ʥʝʦʙʭʦʜʠʤʳʤ, ʯʪʦ ʘʥʘʣʦʛʠʯʥʳʝ ʧʨʦʛʨʘʤʤ r ʜʦʣʞʥ r ʙʳʪʴ 

ʨʘʟʨʘʙʦʪʘʥʳ ʜʣʷ ʚʩʝʭ ʨʝʛʠʦʥʦʚ ʙʘʩʩʝʡʥʘ ɺʝʨʭʥʝʡ ʆʙʠ, ʙʳʪʴ ʩʪʨʫʢʪʫʨʥʦ, 

ʥʘʫʯʥʦ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ ʚ ʝʜʠʥʦʤ ʧʦʜʭʦʜʝ ʢʘʢ ʠ ʧʨʦʛʨʘʤʤʘ ʧʦ ʙʘʩʩʝʡʥʫ ʨʝʢʠ 

ɸʤʫʨ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ ʧʦʣʫʯʠʪ 70 ʤʣʥ. ʨʫʙʣʝʡ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʘʤʙʳ ʚ 

ɹʠʡʩʢʝ. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://www.altairegion22.ru/region_news/altaiskii-krai-

poluchit-70-millionov-rublei-na-stroitelstvo-damby-v-biiske_351458.html 

2. ɺʦʜʥʘʷ ʩʪʨʘʪʝʛʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʥʘ ʧʝʨʠʦʜ ʜʦ 2020 ʛʦʜʘ (ʫʪʚ. 

ʈʘʩʧʦʨʷʞʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 27.08.2009 ʛ. ˉ 1235-ʨ). 

3. ʉʧʝʮʠʘʣʠʩʪʳ ʧʨʦʚʦʜʷʪ ʦʮʝʥʢʫ ʧʦʩʣʝʜʩʪʚʠʡ ʚʦʟʜʝʡʩʪʚʠʷ ʧʘʚʦʜʢʘ ʥʘ 

ʟʘʱʠʪʥʳʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ. ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://ecoregion22.ru/show_new.php?id_new=1649. 8 ʠʶʣʷ 2014 ʛ. 
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ʕʂʉʊʈɽʄɸʃʔʅʓʁ ɼʆɾɼɽɺʆʁ ʇɸɺʆɼʆʂ 2014 ɻ. ɺ ɹɸʉʉɽʁʅɽ 

ɺɽʈʍʅɽʁ ʆɹʀ: ʋʉʃʆɺʀʗ ʌʆʈʄʀʈʆɺɸʅʀʗ, ʇʈʆɻʅʆɿʀʈʆɺɸʅʀɽ ʠ 

ʅɸʊʋʈʅʓɽ ʅɸɹʃʖɼɽʅʀʗ 

ɺʘʩʠʣʴʝʚ ʆ.ʌ., ɿʠʥʦʚʴʝʚ ɸ.ʊ., ʂʦʰʝʣʝʚ ʂ.ɹ., ɼʴʷʯʝʥʢʦ ɸ.ɺ., ʂʦʣʦʤʝʡʮʝʚ ɸ.ɸ. 
ʀɺʕʇ ʉʆ ʈɸʅ, ɹʘʨʥʘʫʣ (zinoviev@iwep.ru) 

 

EXTREMAL RAINFALL FLOOD IN 2014 IN THE UPPER OB RIVER BASIN: 

FORMING CONDITIONS, FORECAST AND FIELD STUDIES 
Vasiliev O.F., Zinoviev A.T., Koshelev K.B., Dyachenko A.V., Kolomeitsev A.A. 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʜʘʥʳ ʧʨʠʯʠʥʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ ʜʦʞʜʝʚʦʛʦ 

ʧʘʚʦʜʢʘ ʥʘ ɺʝʨʭʥʝʡ ʆʙʠ ʚ ʤʘʝ-ʠʶʥʝ 2014 ʛ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʭ 

ʨʘʩʯʝʪʦʚ ʫʨʦʚʥʝʡ ʚʦʜʳ ʠ ʜʘʥʥʳʝ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʨʘʩʭʦʜʘʤʠ ʚʦʜʳ ʫ ʛ. ɹʘʨʥʘʫʣʘ, ʚʳʧʦʣʥʝʥʥʳʝ 

ʚ ʧʝʨʠʦʜ ʥʘʚʦʜʥʝʥʠʷ. 

Annotation. The paper discusses the reasons for the formation of extreme rainfall flood in 

the Upper Ob river basin in May-June 2014. Furthermore, the results of prognostic calculations of 

water level as well as the data on water discharge observations near Barnaul city for the flood 

period are presented. 

 

ɺʚʝʜʝʥʠʝ. ɺ ʩʚʷʟʠ ʩ ʘʥʦʤʘʣʴʥʳʤʠ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ï 

ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʜʦʞʜʝʚʳʤʠ ʦʩʘʜʢʘʤʠ ʚ ʧʨʝʜʛʦʨʴʷʭ ɸʣʪʘʷ ʚ ʢʦʥʮʝ ʤʘʷ ï ʥʘʯʘʣʝ 

ʠʶʥʷ ʵʪʦʛʦ ʛʦʜʘ ʚʦʟʥʠʢʣʘ ʯʨʝʟʚʳʯʘʡʥʘʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ, ʩʚʷʟʘʥʥʘʷ ʩ 

ʧʨʦʭʦʞʜʝʥʠʝʤ ʜʦʞʜʝʚʦʛʦ ʧʘʚʦʜʢʘ ʧʦ ʩʠʩʪʝʤʝ ʨʫʩʝʣ ʙʘʩʩʝʡʥʘ ɺʝʨʭʥʝʡ ʆʙʠ. 

ɿʘʪʦʧʣʝʥʳ ʙʦʣʴʰʠʝ ʧʦʡʤʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʟʘʪʦʧʣʝʥʳ ʠ ʧʦʜʪʦʧʣʝʥʳ 

ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ, ʨʘʟʨʫʰʝʥʳ ʤʦʩʪʳ ʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ, 

ʠʤʝʶʪʩʷ ʯʝʣʦʚʝʯʝʩʢʠʝ ʞʝʨʪʚʳ. ʀʟʫʯʝʥʠʝ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ 

ʷʚʣʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʚʦʜʥʝʥʠʷʤʠ ʠ ʤʘʣʦʚʦʜʴʷʤʠ, ʫʞʝ ʤʥʦʛʦ ʣʝʪ ʚʭʦʜʠʪ ʚ 

ʯʠʩʣʦ ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʀɺʕʇ ʉʆ ʈɸʅ. ʊʘʢ, ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʚ ʠʥʩʪʠʪʫʪʝ ʧʦʜ ʥʘʫʯʥʳʤ ʨʫʢʦʚʦʜʩʪʚʦʤ ʘʢʘʜʝʤʠʢʘ ʈɸʅ ɺʘʩʠʣʴʝʚʘ ʆ.ʌ. 

ʚʳʧʦʣʥʷʝʪʩʷ ʧʨʦʝʢʪ çʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʠ 

ʨʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʤʦʜʝʣʠʨʫʶʱʠʭ ʩʠʩʪʝʤ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʧʘʩʥʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʡ ʜʣʷ ʢʨʫʧʥʳʭ ʨʝʯʥʳʭ 

ʩʠʩʪʝʤ ʉʠʙʠʨʠè. ʅʠʞʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ 

ʧʨʦʝʢʪʘ ʧʦ ʧʘʚʦʜʢʦʚʦʡ ʩʠʪʫʘʮʠʠ ʥʘ ɺʝʨʭʥʝʡ ʆʙʠ ʚ 2014 ʛ. 

ʌʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʨʝʜʧʦʩʳʣʢʠ 

ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ ʧʘʚʦʜʢʘ ʥʘ ɺʝʨʭʥʝʡ ʆʙʠ. ʇʦʚʝʨʭʥʦʩʪʴ ʚʦʜʦʩʙʦʨʥʦʛʦ 

ʙʘʩʩʝʡʥʘ ɺʝʨʭʥʝʡ ʆʙʠ ʠʤʝʝʪ ʬʦʨʤʫ ʩʪʫʧʝʥʯʘʪʦʛʦ ʘʤʬʠʪʝʘʪʨʘ, ʦʪʢʨʳʪʦʛʦ ʥʘ 
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ʩʝʚʝʨ ʠ ʧʦʩʪʝʧʝʥʥʦ ʧʦʥʠʞʘʶʱʝʛʦʩʷ ʦʪ ʛʦʨʥʦʛʦ ʦʙʨʘʤʣʝʥʠʷ (ʩ ʚʳʩʦʪʘʤʠ ʜʦ 

3000ï4000 ʤ ʠ ʚʳʰʝ ï ʥʘ ɸʣʪʘʝ) ʢ ʨʘʚʥʠʥʥʳʤ ʪʝʨʨʠʪʦʨʠʷʤ (ʜʦ 150 ʤ ʠ ʤʝʥʝʝ). 

ʈʝʢʘ ʆʙʴ, ʦʙʨʘʟʫʶʱʘʷʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʣʠʷʥʠʷ ʨʝʢ ɹʠʷ ʠ ʂʘʪʫʥʴ, ʩʪʝʢʘʶʱʠʭ ʩ 

ɸʣʪʘʡʩʢʠʭ ʛʦʨ, ʷʚʣʷʝʪʩʷ ʪʠʧʠʯʥʦʡ ʨʘʚʥʠʥʥʦʡ ʨʝʢʦʡ. ʆʜʥʘʢʦ ʝʝ ʚʦʜʥʳʡ ʨʝʞʠʤ 

ʬʦʨʤʠʨʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʨʘʚʥʠʥʝ, ʥʦ ʠ ʚ ʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ. ɺ ʚʝʨʭʥʝʤ ʪʝʯʝʥʠʠ 

ʨ. ʆʙʴ (ʦʪ ʤʝʩʪʘ ʩʣʠʷʥʠʷ ɹʠʠ ʠ ʂʘʪʫʥʠ ʜʦ ʛ. ʅʦʚʦʩʠʙʠʨʩʢʘ) ʦʪʤʝʯʘʶʪʩʷ ʜʚʝ 

ʚʦʣʥʳ ʧʦʣʦʚʦʜʴʷ: ʦʜʥʘ ï ʚ ʥʘʯʘʣʝ, ʜʨʫʛʘʷ ï ʚ ʢʦʥʮʝ ʧʝʨʠʦʜʘ ʚʳʩʦʢʠʭ ʚʦʜ. 

ʇʝʨʚʘʷ ʚʦʣʥʘ ʦʙʫʩʣʦʚʣʝʥʘ ʪʘʷʥʠʝʤ ʩʥʝʛʘ ʥʘ ʨʘʚʥʠʥʥʦʡ ʯʘʩʪʠ ʚʦʜʦʩʙʦʨʘ ʠ ʚ 

ʧʨʝʜʛʦʨʠʷʭ ɸʣʪʘʷ ʠ ʧʦʣʫʯʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʧʦʣʥʝʥʠʝ ʟʘ ʩʯʝʪ ʚʧʘʜʘʶʱʠʭ ʚ 

ʆʙʴ ʨʝʢ ʇʝʩʯʘʥʘʷ, ɸʥʫʡ, ʏʘʨʳʰ, ɸʣʝʡ, ʏʫʤʳʰ ʠ ʜʨ. ɽʝ ʤʘʢʩʠʤʫʤ ʥʘʙʣʶʜʘʝʪʩʷ 

ʚ ʩʝʨʝʜʠʥʝ ʘʧʨʝʣʷ - ʥʘʯʘʣʝ ʤʘʷ. ɺʪʦʨʘʷ ʚʦʣʥʘ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʠ ʪʘʷʥʠʠ ʛʦʨʥʳʭ 

ʩʥʝʛʦʚ ʠ ʣʝʜʥʠʢʦʚ ʠ ʦʙʨʘʟʫʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘ ʩʯʝʪ ʚʦʜ ʂʘʪʫʥʠ, ɹʠʠ, 

ʏʘʨʳʰʘ ʠ ʧʨʦʭʦʜʠʪ ʚ ʠʶʥʝ-ʠʶʣʝ. ɺʩʣʝʜʩʪʚʠʝ ʵʪʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʝʩʝʥʥʝ-

ʣʝʪʥʠʡ ʛʠʜʨʦʛʨʘʬ ʩʪʦʢʘ ɺʝʨʭʥʝʡ ʆʙʠ ʠʤʝʝʪ ʧʠʣʦʦʙʨʘʟʥʳʡ ʚʠʜ ʩ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʜʚʫʭ ʯʝʪʢʦ ʚʳʨʘʞʝʥʥʳʭ ʤʘʢʩʠʤʫʤʦʚ [1]. 

ʇʨʦʛʥʦʟ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʨ. ʆʙʴ ʚ ʧʝʨʠʦʜ ʧʦʣʦʚʦʜʴʷ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʜʛʦʪʦʚʢʠ ʚʝʨʦʷʪʥʳʭ ʩʮʝʥʘʨʠʝʚ ʟʘʪʦʧʣʝʥʠʷ ʝʝ ʧʦʡʤʝʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ. ʕʪʦʪ ʧʨʦʛʥʦʟ ʦʧʠʨʘʝʪʩʷ ʥʘ ʜʘʥʥʳʝ ʦ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʙʘʩʩʝʡʥʘ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ. ʅʘʢʦʧʣʝʥʠʝ ʩʥʝʛʘ ʟʘ ʟʠʤʥʠʝ ʤʝʩʷʮʳ 

ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʠ ʦʙʱʫʶ ʜʣʷ ʚʩʝʡ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʤʥʦʛʦʚʦʜʥʫʶ ʬʘʟʫ 

ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ï ʚʝʩʝʥʥʝ-ʣʝʪʥʝʝ ʧʦʣʦʚʦʜʴʝ. ɺ ʟʠʤʥʠʝ ʤʝʩʷʮʳ 2013-2014 ʛʛ. ʥʘ 

ʨʘʚʥʠʥʥʳʭ ʚʦʜʦʩʙʦʨʘʭ ɺʝʨʭʥʝʡ ʆʙʠ ʥʘʙʣʶʜʘʣʦʩʴ ʚʳʧʘʜʝʥʠʝ ʚʝʩʴʤʘ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʪʚʝʨʜʳʭ ʦʩʘʜʢʦʚ. ʉʥʝʛʦʟʘʧʘʩʳ ʚ ʧʨʝʜʛʦʨʴʷʭ ɸʣʪʘʷ 

ʪʘʢʞʝ ʥʝ ʩʳʛʨʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦʡ ʨʦʣʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚʝʩʝʥʥʝʛʦ ʩʪʦʢʘ ʨʝʢʠ, 

ʪʘʢ ʢʘʢ ʵʪʦʡ ʟʠʤʦʡ ʩʥʝʛʘ ʚʳʧʘʣʦ 70% ʦʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ ʥʦʨʤʳ. ʇʨʠ 

ʨʘʥʥʝʤ ʚʝʩʝʥʥʝʤ ʧʦʪʝʧʣʝʥʠʠ ʧʝʨʚʘʷ ʚʦʣʥʘ ʧʦʣʦʚʦʜʴʷ, ʚʳʟʚʘʥʥʘʷ ʪʘʷʥʠʝʤ ʩʥʝʛʘ 

ʥʘ ʨʘʚʥʠʥʘʭ, ʧʨʦʰʣʘ ʚʦʦʙʱʝ ʥʝʟʘʤʝʪʥʦ. ʇʨʦʛʥʦʟʠʨʦʚʘʣʠʩʴ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʥʝʙʦʣʴʰʠʝ ʨʘʩʭʦʜʳ ʠ ʜʣʷ ʚʪʦʨʦʡ ʚʦʣʥʳ ʧʦʣʦʚʦʜʴʷ. ʇʨʠʯʠʥʦʡ ʚʥʝʟʘʧʥʦʛʦ 

ʫʚʝʣʠʯʝʥʠʷ ʨʘʩʭʦʜʦʚ ʨ. ʆʙʴ ʚ ʧʝʨʠʦʜ ʧʨʦʭʦʞʜʝʥʠʷ ʚʪʦʨʦʡ ʚʦʣʥʳ ʧʦʣʦʚʦʜʴʷ 
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2014 ʛ. ʩʪʘʣ ʵʢʩʪʨʝʤʘʣʴʥʳʡ ʜʦʞʜʝʚʦʡ ʧʘʚʦʜʦʢ - ʟʘ ʥʝʜʝʣʶ ʚ ʧʨʝʜʛʦʨʴʷʭ ɸʣʪʘʷ 

ʚʳʧʘʣʘ ʜʚʫʭʤʝʩʷʯʥʘʷ ʥʦʨʤʘ ʦʩʘʜʢʦʚ.  

ɸʥʘʣʠʟ ʩʠʥʦʧʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʦʙʫʩʣʦʚʠʚʰʝʡ ʚʳʧʘʜʝʥʠʝ ʦʩʘʜʢʦʚ ʚ 

ʧʨʝʜʛʦʨʴʷʭ ɸʣʪʘʷ ʚ ʧʦʩʣʝʜʥʶʶ ʜʝʢʘʜʫ ʤʘʷ 2014 ʛ., ʧʦʢʘʟʘʣ ʩʣʝʜʫʶʱʝʝ. ɺ 

ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʤʘʷ ʥʘʜ ʶʛʦʤ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʠ ʈʝʩʧʫʙʣʠʢʦʡ ɸʣʪʘʡ 

ʥʘʙʣʶʜʘʣʘʩʴ ʤʘʣʦʦʙʣʘʯʥʘʷ ʧʦʛʦʜʘ ʙʝʟ ʦʩʘʜʢʦʚ. ɺ ʦʪʜʝʣʴʥʳʝ ʜʥʠ ʚʪʦʨʦʡ ʜʝʢʘʜʳ 

ʤʝʩʪʘʤʠ ʦʪʤʝʯʘʣʠʩʴ ʢʨʘʪʢʦʚʨʝʤʝʥʥʳʝ ʣʠʚʥʝʚʳʝ ʜʦʞʜʠ. ɺ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʥʘ 

ɿʘʧʘʜʥʫʶ ʉʠʙʠʨʴ ʩʤʝʩʪʠʣʩʷ ʛʣʫʙʦʢʠʡ ʮʠʢʣʦʥ, ʚ ʩʠʩʪʝʤʝ ʢʦʪʦʨʦʛʦ 

ʮʠʨʢʫʣʠʨʦʚʘʣ ʚʣʘʞʥʳʡ ʘʪʣʘʥʪʠʯʝʩʢʠʡ ʚʦʟʜʫʭ. ʂ ʵʪʦʤʫ ʚʨʝʤʝʥʠ ʦʥ ʜʦʩʪʠʛ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ (ʜʘʚʣʝʥʠʝ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ 990ʤʙ, ʥʘ ʚʳʩʦʪʝ 

ɸʊ500 - 524ʛʇʘ), ʠʤʝʣ ʢʚʘʟʠʚʝʨʪʠʢʘʣʴʥʫʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʫʶ ʦʩʴ ʠ, 

ʧʨʘʢʪʠʯʝʩʢʠ, ʧʨʝʢʨʘʪʠʣ ʜʘʣʴʥʝʡʰʝʝ ʩʤʝʱʝʥʠʝ ʥʘ ʚʦʩʪʦʢ. ʈʘʡʦʥʳ ɸʣʪʘʡʩʢʦʛʦ 

ʢʨʘʷ ʠ ɻʦʨʥʦʛʦ ɸʣʪʘʷ ʦʢʘʟʘʣʠʩʴ ʥʘ ʶʞʥʦʡ ʧʝʨʠʬʝʨʠʠ ʛʣʫʙʦʢʦʛʦ ʮʠʢʣʦʥʘ ʚ ʟʦʥʝ 

ʰʠʨʦʪʥʦ ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʤʘʣʦʧʦʜʚʠʞʥʦʛʦ ʧʦʣʷʨʥʦʛʦ ʬʨʦʥʪʘ ʩ ʚʦʣʥʘʤʠ. 

ɹʦʣʴʰʦʡ ʢʦʥʪʨʘʩʪ ʪʝʤʧʝʨʘʪʫʨ ʚ ʧʨʠʬʨʦʥʪʦʚʦʡ ʧʦʣʦʩʝ ʠ ʚʣʠʷʥʠʝ 

ʦʨʦʛʨʘʬʠʠ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ ʧʨʠ ʧʨʠʙʣʠʞʝʥʠʠ ʢ ʛʦʨʘʤ ʨʝʟʢʦʤʫ ʫʩʠʣʝʥʠʶ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʪʦʢʦʚ ʚʦʟʜʫʭʘ ʥʘ ʚʳʩʦʪʝ 3-5 ʢʤ. (ʜʦ 200-300 ʩʤ/ʩʝʢ.) ʠ, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʤʦʱʥʦʡ ʢʫʯʝʚʦ-ʜʦʞʜʝʚʦʡ ʦʙʣʘʯʥʦʩʪʠ (ʨʠʩ. 1). 

 

ʈʠʩ. 1. ʎʠʢʣʦʥ ʠ ʝʛʦ ʧʨʠʬʨʦʥʪʦʚʘʷ ʧʦʣʦʩʘ ʩ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʧʦʪʦʢʘʤʠ ʚʦʟʜʫʭʘ  ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʷ ʠ ɻʦʨʥʦʛʦ ɸʣʪʘʷ 
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ɺ ʦʪʜʝʣʴʥʳʝ ʜʥʠ ʧʦʩʣʝʜʥʝʡ ʧʷʪʠʜʥʝʚʢʠ ʤʘʷ ʤʝʩʪʘʤʠ ʤʝʪʝʦʩʪʘʥʮʠʠ 

ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ ʦʪʤʝʯʘʣʠ ʦʩʘʜʢʠ, ʠʤʝʶʱʠʝ 1-2% ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʚ ʪʝʯʝʥʠʝ ʪʨʝʪʴʝʡ ʜʝʢʘʜʳ ʤʘʷ ʚ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ ɻʦʨʥʦʛʦ ɸʣʪʘʷ 

ʦʩʘʜʢʦʚ ʚʳʧʘʣʦ ʜʦ 1,5-2 ʤʝʩʷʯʥʳʭ ʥʦʨʤ, ʘ ʤʝʩʪʘʤʠ ʚ ʐʝʙʘʣʠʥʩʢʦʤ ʠ 

ʊʫʨʦʯʘʢʩʢʦʤ ʨʘʡʦʥʘʭ ʠʭ ʩʫʤʤʘ ʧʨʝʚʳʩʠʣʘ ʤʝʩʷʯʥʫʶ ʥʦʨʤʫ ʚ 3-3,5 ʨʘʟʘ. ʊʘʢʦʝ 

ʷʚʣʝʥʠʝ ʟʘ ʧʝʨʠʦʜ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʚ ʈʝʩʧʫʙʣʠʢʝ ɸʣʪʘʡ 

ʦʪʤʝʯʝʥʦ ʚʧʝʨʚʳʝ. ɺ ʥʘʯʘʣʝ ʠʶʥʷ ʧʨʦʠʟʦʰʣʘ ʧʝʨʝʩʪʨʦʡʢʘ ʘʪʤʦʩʬʝʨʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʦʩʘʜʢʠ ʦʩʣʘʙʝʣʠ, ʭʦʪʷ 4-5 ʠʶʥʷ 2014 ʛ. ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ 

ʦʯʝʨʝʜʥʦʛʦ ʭʦʣʦʜʥʦʛʦ ʬʨʦʥʪʘ ʤʝʩʪʘʤʠ ʝʱʸ ʦʪʤʝʯʘʣʠʩʴ ʣʠʚʥʝʚʳʝ ʜʦʞʜʠ. 

ʇʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ. ɼʣʷ ʨʘʩʯʝʪʦʚ ʚʦʣʥ ʧʦʣʦʚʦʜʠʡ ʠ ʧʘʚʦʜʢʦʚ ʚ 

ʩʠʩʪʝʤʘʭ ʨʫʩʝʣ ʚ ʀɺʕʇ ʉʆ ʈɸʅ ʨʘʟʨʘʙʦʪʘʥʳ ʦʨʠʛʠʥʘʣʴʥʳʝ ʧʨʦʛʨʘʤʤʥʳʝ 

ʢʦʤʧʣʝʢʩʳ [2-3]. ʅʘ ʠʭ ʦʩʥʦʚʝ ʧʦʩʪʨʦʝʥʳ ʢʦʤʧʴʶʪʝʨʥʳʝ ʤʦʜʝʣʠ ʜʣʷ ʨʘʩʯʝʪʘ 

ʪʝʯʝʥʠʡ ʚ ʩʠʩʪʝʤʝ ʨʝʢ ɺʝʨʭʥʝʡ ʆʙʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʣʷ ʦʧʠʩʘʥʠʷ ʟʘʪʦʧʣʝʥʠʷ 

ʧʦʡʤʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʥʘ ʫʯʘʩʪʢʘʭ ʩʦ ʩʣʦʞʥʦʡ ʤʦʨʬʦʤʝʪʨʠʝʡ ʨʫʩʣʘ (ʢ 

ʧʨʠʤʝʨʫ, ʪʝʨʨʠʪʦʨʠʡ ʫ ʧʦʩ. ɿʘʪʦʥ ʠ ʀʣʴʠʯʘ) [3]. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦ ʜʘʥʥʳʤ ʦ 

ʧʦʜʲʝʤʝ ʫʨʦʚʥʝʡ ʚʦʜʳ ʚ ʆʙʠ ʥʘ ʛ/ʧ ʌʦʤʠʥʩʢʦʝ ʥʠʞʝ ʛ. ɹʠʡʩʢʘ ʜʘʪʴ ʩ 

ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦʩʪʴʶ ʜʦ 3-5 ʜʥʝʡ ʧʨʦʛʥʦʟ ʤʘʢʩʠʤʘʣʴʥʳʭ ʫʨʦʚʥʝʡ ʫ ʛʛ. ɹʘʨʥʘʫʣ 

ʠ ʂʘʤʝʥʴ-ʥʘ-ʆʙʠ.  

ʅʘʨʷʜʫ ʩ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʤʠ ʨʘʩʯʝʪʘʤʠ ʨʘʩʭʦʜʦʚ ʠ ʫʨʦʚʥʝʡ ʥʘ ɺʝʨʭʥʝʡ 

ʆʙʠ ʚʳʧʦʣʥʝʥʳ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʚ ʥʝʩʢʦʣʴʢʠʭ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʭ ʩʪʚʦʨʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʫ ʛ. ɹʘʨʥʘʫʣʘ. ʈʝʞʠʤʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʟʘ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʝʡ ʚ ʨʘʡʦʥʝ ʛ. ɹʘʨʥʘʫʣʘ (ʧ. ɿʘʪʦʥ) ʠ ʫ ʩ. ɹʘʨʩʫʢʦʚʦ ʥʘ 

ʫʯʘʩʪʢʘʭ ʧʝʨʝʭʦʜʦʚ ʚʳʩʦʢʦʚʦʣʴʪʥʳʭ ʣʠʥʠʡ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ ʯʝʨʝʟ ʨʝʢʫ ʆʙʴ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʘʧʧʘʨʘʪʥʦ-ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ Sontek RiverSurveyor Live 

ʚʝʜʫʪʩʷ ʥʝʩʢʦʣʴʢʦ ʣʝʪ, ʜʣʷ ʯʝʛʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʩʧʝʮʠʘʣʴʥʦ ʦʨʛʘʥʠʟʦʚʘʥʥʳʝ 

ʛʝʦʜʝʟʠʯʝʩʢʠʝ ʩʝʪʠ [4]. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ. ɼʣʷ ʛ. ɹʘʨʥʘʫʣʘ ʦʧʘʩʥʳʤ ʷʚʣʷʝʪʩʷ ʫʨʦʚʝʥʴ ʚʦʜʳ 

500 ʩʤ ʥʘʜ ʥʫʣʝʤ ʚʦʜʦʤʝʨʥʦʛʦ ʧʦʩʪʘ. ʂʨʠʪʠʯʝʩʢʠʤ ʫʨʦʚʥʝʤ ʩʯʠʪʘʝʪʩʷ ʫʨʦʚʝʥʴ 

520 ʩʤ, ʩ ʧʨʝʚʳʰʝʥʠʝʤ ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʘʪʦʧʣʝʥʠʝ 



˽͔ͤ͊ͪͤ͡·͔ ͒ͦ͊͒͟͡· 

13 

ʪʝʨʨʠʪʦʨʠʠ. ʅʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ 1DH-ʤʦʜʝʣʠ ʪʝʯʝʥʠʡ ʚ 

ʩʠʩʪʝʤʝ ʨʫʩʝʣ ɺʝʨʭʥʝʡ ʆʙʠ [2] ʚʳʧʦʣʥʝʥʳ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʧʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ ʜʦʞʜʝʚʦʛʦ ʧʘʚʦʜʢʘ ʥʘ ʨ. ʆʙʴ ʚ ʠʥʁʝ 2014 ʛ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʥʘʯʘʣʝ ʠʶʥʷ ʥʘ ʛ/ʧ ʌʦʤʠʥʩʢʦʝ ʙʳʣʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ 

ʫʨʦʚʥʠ ʚʦʜʳ, ʥʝ ʜʦʩʪʠʛʘʚʰʠʝʩʷ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ. ʇʦʪʦʤʫ ʚ ʨʘʩʯʝʪʘʭ 

ʧʨʠʥʷʪʘ ʦʮʝʥʦʯʥʘʷ ʚʝʣʠʯʠʥʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʩʭʦʜʘ, ʨʘʚʥʘʷ 12500 ʤ
3
/c. ʅʘ 

ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥ ʛʠʜʨʦʛʨʘʬ ʫʨʦʚʥʷ ʚʦʜʳ ʫ ʚ/ʧ ɹʘʨʥʘʫʣ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʩ 

ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦʩʪʴ ʜʦ 3-ʭ ʜʥʝʡ. ʇʦ ʦʪʤʝʪʢʘʤ ʤʘʢʩʠʤʘʣʴʥʳʭ ʫʨʦʚʥʝʡ ʚʦʜʳ ʚ 

ʩʪʚʦʨʝ ʚ/ʧ ɹʘʨʥʘʫʣ ʧʦʣʫʯʝʥʦ ʭʦʨʦʰʝʝ ʩʦʚʧʘʜʝʥʠʝ ʩʧʨʦʛʥʦʟʠʨʦʚʘʥʥʳʭ ʠ 

ʨʝʘʣʴʥʦ ʥʘʙʣʶʜʝʥʥʳʭ ʤʘʢʩʠʤʘʣʴʥʳʭ ʫʨʦʚʥʝʡ ʚʦʜʳ. 

 
ʈʠʩ. 2. ɻʠʜʨʦʛʨʘʬ ʫʨʦʚʥʷ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʫ ʚ/ʧ ɹʘʨʥʘʫʣ 

ʅʘ ʨʠʩ. 3. ʧʨʝʜʩʪʘʚʣʝʥʦ ʨʘʩʩʯʠʪʘʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʝʡ ʚʦʜʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʥʘ 29.06.2014 ʚʜʦʣʴ ʨʫʩʣʘ ʨ. ʆʙʴ ʥʘ ʫʯʘʩʪʢʝ ʚ/ʧ ɹʘʨʥʘʫʣ ï ʥʠʞʝ 

ʩʪʚʦʨʘ ʧʣʦʪʠʥʳ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ɻʕʉ. ʇʦ ʦʩʠ ʘʙʩʮʠʩʩ ʟʥʘʯʝʥʠʝ ç0è 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚ/ʧ ʛ. ʂʘʤʝʥʴ-ʥʘ-ʆʙʠ; ʟʥʘʯʝʥʠʝ ç-172è ï ʩʪʚʦʨʫ ʧʣʦʪʠʥʳ 

ʅʦʚʦʩʠʙʠʨʩʢʦʡ ɻʕʉ. ʆʪʤʝʪʠʤ, ʯʪʦ ʨʘʩʩʯʠʪʘʥʥʳʝ ʠ ʥʘʙʣʶʜʘʝʤʝr ʫʨʦʚʥʠ ʚʦʜʳ 

ʚ ʅʦʚʦʩʠʙʠʨʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʩʦʚʧʘʜʘʶʪ ʩ ʛʨʘʬʠʯʝʩʢʦʡ ʪʦʯʥʦʩʪʴʶ (ʜʦ 15-

20 ʩʤ). 
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ʈʠʩ. 3. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʫʨʦʚʥʷ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ ʥʘ 29.06.2014 

ʚʜʦʣʴ ʨʫʩʣʘ ʨ. ʆʙʴ 

ʈʘʩʯʝʪʥʳʝ ʜʘʥʥʳʝ ʧʦ ʧʨʦʛʥʦʟʘʤ ʫʨʦʚʥʝʡ ʚʦʜʳ ʫ ʛ. ɹʘʨʥʘʫʣʘ ʚ 

ʦʧʝʨʘʪʠʚʥʦʤ ʨʝʞʠʤʝ ʧʝʨʝʜʘʚʘʣʠʩʴ ʚ ʘʜʤʠʥʠʩʪʨʘʮʠʶ ʛ. ɹʘʨʥʘʫʣʘ ʠ ɺʝʨʭʥʝ-

ʆʙʩʢʦʝ ʙʘʩʩʝʡʥʦʚʦʝ ʚʦʜʥʦʝ ʫʧʨʘʚʣʝʥʠʝ (ɺʆ ɹɺʋ).  

ɼʘʥʥʳʝ ʥʘʙʣʶʜʝʥʠʡ. ɺ ʧʝʨʠʦʜ ʵʢʩʪʨʝʤʘʣʴʥʦʡ ʧʘʚʦʜʢʦʚʦʡ ʩʠʪʫʘʮʠʠ ʚ 

ʩʠʩʪʝʤʝ ɺʝʨʭʥʝʡ ʆʙʠ ʩʦʪʨʫʜʥʠʢʘʤʠ ʀɺʕʇ ʉʆ ʈɸʅ ʧʨʦʚʝʜʝʥʳ 

ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʳʝ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʦʡʤʳ ʠ ʙʝʨʝʛʦʚ ʨ. ʆʙʴ ʥʘ ʫʯʘʩʪʢʘʭ 

ʛ. ɹʘʨʥʘʫʣʘ ʠ ʩ. ɹʘʨʩʫʢʦʚʦ ʧʨʠ ʚʳʩʦʢʠʭ ʫʨʦʚʥʷʭ ʚʦʜʳ. ʆʙʩʣʝʜʦʚʘʥʠʝ ʚ ʨʘʡʦʥʝ 

ʛ. ɹʘʨʥʘʫʣʘ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʧʝʨʠʦʜ ʧʦʜʲʝʤʘ ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʠʢʘ ʫʨʦʚʥʷ ʚʦʜʳ 

ʥʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ ʨ. ʆʙʴ (4-6 ʠ 8 ʠʶʥʷ 2014 ʛ.). ʆʙʩʣʝʜʦʚʘʥʠʝ ʫʯʘʩʪʢʦʚ ʧʦʡʤʳ 

ʠ ʨʫʩʣʘ ʚ ʨʘʡʦʥʝ ʩ. ɹʘʨʩʫʢʦʚʦ ʧʨʦʚʦʜʠʣʦʩʴ ʚʦ ʚʨʝʤʷ ʩʧʘʜʘ ʫʨʦʚʥʷ ʚʦʜʳ ʧʦʩʣʝ 

ʧʨʦʭʦʞʜʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʠʢʘ ʧʘʚʦʜʢʘ (10-11 ʠʶʥʷ 2014 ʛ.). ɺ ʧʨʦʮʝʩʩʝ 

ʨʘʙʦʪ ʧʨʦʚʦʜʠʣʠʩʴ ʠʟʤʝʨʝʥʠʷ ʫʨʦʚʥʝʡ ʚʦʜʳ ʨʝʢʠ ʆʙʴ ʥʘ ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ 

ʚʨʝʤʝʥʥʳʭ ʚʦʜʦʤʝʨʥʳʭ ʧʦʩʪʘʭ ʫ ʧʦʩ. ɿʘʪʦʥ ʠ ʫ ʩ. ɹʘʨʩʫʢʦʚʦ, ʘ ʪʘʢʞʝ ʨʘʩʭʦʜʦʚ 

ʨ. ʆʙʴ ʚ ʥʝʩʢʦʣʴʢʠʭ ʭʘʨʘʢʪʝʨʥʳʭ ʩʪʚʦʨʘʭ (ʨʠʩ. 4). ɺʳʷʚʣʝʥʦ, ʯʪʦ ʬʘʢʪʠʯʝʩʢʠ 

ʠʟʤʝʨʝʥʥʳʝ ʩʦʪʨʫʜʥʠʢʘʤʠ ʀɺʕʇ ʉʆ ʈɸʅ ʨʘʩʭʦʜʳ ʚʦʜʳ ʚ ʩʪʚʦʨʝ ʚʨʝʤʝʥʥʦʛʦ 

ʚʦʜʦʤʝʨʥʦʛʦ ʧʦʩʪʘ ʫ ʧʦʩ. ɿʘʪʦʥ ʜʦ 10% ʧʨʝʚʳʰʘʶʪ ʜʘʥʥʳʝ ɸʣʪʘʡʩʢʦʛʦ ʎɻʄʉ 

ɹʘʨʥʘʫʣ ʟʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʝʨʠʦʜ ʧʘʚʦʜʢʘ. ɼʘʥʥʳʝ ʩʚʝʜʝʥʠʷ ʪʘʢʞʝ ʙʳʣʠ 

ʧʝʨʝʜʘʥʳ ʚ ɺʆ ɹɺʋ. 
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ʈʠʩ. 4. ʇʨʠʤʝʨ ʧʨʦʬʠʣʝʡ ʠʟʤʝʨʷʝʤʳʭ ʛʣʫʙʠʥ ʠ ʩʢʦʨʦʩʪʝʡ ʪʝʯʝʥʠʡ ʚ ʨʘʡʦʥʝ 

ʛ. ɹʘʨʥʘʫʣʘ ʚ ʩʪʚʦʨʝ ʛ/ʧ ɸʣʪʘʡʩʢʦʛʦ ʎɻʄʉ ʦʪ 8 ʠʶʥʷ 2014 ʛ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʦʙʣʝʤʘ ʦʧʨʝʜʝʣʝʥʠʷ ʙʦʣʴʰʠʭ 

ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʫ ʛ/ʧ ɹʘʨʥʘʫʣ ʪʨʝʙʫʝʪ ʜʘʣʴʥʝʡʰʝʛʦ ʩʝʨʴʝʟʥʦʛʦ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʘ. 

ʕʪʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʚʘʞʥʦ, ʧʦʩʢʦʣʴʢʫ ʩʚʷʟʘʥʦ ʥʘʧʨʷʤʫʶ ʩ ʧʨʦʛʥʦʟʘʤʠ 

ʧʨʠʪʦʯʥʦʩʪʠ ʚ ʅʦʚʦʩʠʙʠʨʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʝʛʦ ʫʨʦʚʥʷ ʠ 

ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʨʝʞʠʤʘ ʩʙʨʦʩʦʚ ʚ ʥʠʞʥʠʡ ʙʴʝʬ ʅɻʕʉ. 

ɺʳʚʦʜʳ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʤʦʜʝʣʠʨʫʶʱʘʷ ʩʠʩʪʝʤʘ ʥʘ 

ʦʩʥʦʚʝ ʯʠʩʣʝʥʥʦʡ ʦʜʥʦʤʝʨʥʦʡ ʤʦʜʝʣʠ ʪʝʯʝʥʠʡ ʚ ʩʠʩʪʝʤʝ ʨʫʩʝʣ ʤʦʞʝʪ ʙʳʪʴ 

ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʨʠ ʦʧʘʩʥʳʭ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʷʭ ʥʘ ʫʯʘʩʪʢʝ ɺʝʨʭʥʝʡ ʆʙʠ (ʧʨʦʛʥʦʟʳ ʫʨʦʚʥʝʡ 

ʟʘʪʦʧʣʝʥʠʡ ʧʦʡʤʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʫʩʪʘʥʦʚʣʝʥʠʝ ʨʝʞʠʤʘ ʩʙʨʦʩʦʚ ʠʟ 

ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʪ.ʜ.). 

ɼʘʥʥʳʝ ʚʳʧʦʣʥʝʥʥʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʩʣʝʜʫʝʪ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʢʨʠʚʦʡ ʩʚʷʟʠ çʫʨʦʚʥʠ-ʨʘʩʭʦʜʳè ʥʘ ʛ/ʧ ɹʘʨʥʘʫʣ. 

ɹʣʘʛʦʜʘʨʥʦʩʪʠ. ɸʚʪʦʨʳ ʙʣʘʛʦʜʘʨʷʪ ɻ.ʉ. ɿʠʥʯʝʥʢʦ ʟʘ ʧʦʣʝʟʥʳʝ ʩʚʝʜʝʥʠʷ ʜʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪʳ. 
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SOME ASPECTS OF DRINKING WATER  
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ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥʦ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ, ʢʘʢ 

ʠʩʪʦʯʥʠʢʦʚ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ʇʦ ʩʘʥʠʪʘʨʥʦ-ʭʠʤʠʯʝʩʢʠʤ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʜʘʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʚ ʚʦʜʦʝʤʘʭ ʧʝʨʚʦʡ ʢʘʪʝʛʦʨʠʠ ʚ ʈʌ, ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ 

ʠ ʛ. ʇʝʨʤʠ. 

Annotation. Considered the quality of water bodies Perm region, as water sources. Sanitary-

chemical and microbiological comparative analysis of water quality in the reservoirs of the first 

category in Russia, Perm region and Perm. 

 

ʇʦ ʢʦʣʠʯʝʩʪʚʫ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʚʦʜʦʸʤʦʚ, ʧʦ ʚʦʜʥʳʤ ʠ 

ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʤ ʨʝʩʫʨʩʘʤ ʇʝʨʤʩʢʠʡ ʢʨʘʡ ʟʘʥʠʤʘʝʪ ʧʝʨʚʦʝ ʤʝʩʪʦ ʥʘ ʋʨʘʣʝ, 

ʥʦ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʥʝ ʚʩʝʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʫʝʤʳʤ ʥʦʨʤʘʪʠʚʘʤ. ʆʙʲʸʤ 

ʩʙʨʦʩʘ ʚ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʟʘʛʨʷʟʥʸʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʜʦʩʪʠʛʘʝʪ 500-600 ʤʣʥ. ʤ
3
 

ʚ ʛʦʜ. ʆʩʥʦʚʥʦʡ ʩʙʨʦʩ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʩʦʩʨʝʜʦʪʦʯʝʥ ʚ ʜʚʫʭ ʢʨʫʧʥʳʭ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʟʣʘʭ: ʉʦʣʠʢʘʤʩʢ ï ɹʝʨʝʟʥʠʢʦʚʩʢʦʤ ʠ ʇʝʨʤʩʢʦ ï 

ʂʨʘʩʥʦʢʘʤʩʢʦʤ. ʆʥʠ ʩʙʨʘʩʳʚʘʶʪ ʚ ʩʨʝʜʥʝʤ 90% ʚʩʝʭ ʩʦʣʝʡ, 75% ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʠ 86% ʘʟʦʪʩʦʜʝʨʞʘʱʠʭ ʩʦʝʜʠʥʝʥʠʡ, 68% ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, 88% ʬʝʥʦʣʦʚ, 100% 

ʘʥʠʣʠʥʘ, ʥʠʪʨʦʙʝʥʟʦʣʘ, ʩʝʨʥʠʩʪʳʭ ʩʦʝʜʠʥʝʥʠʡ. ʀʟ ʦʙʱʝʛʦ ʦʙʲʸʤʘ 

ʟʘʛʨʷʟʥʸʥʥʳʭ ʩʙʨʦʩʦʚ 25% ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʣʝʩʥʫʶ, ʜʝʨʝʚʦʦʙʨʘʙʘʪʳʚʘʶʱʫʶ ʠ 

ʮʝʣʣʶʣʦʟʥʦ - ʙʫʤʘʞʥʫʶ ʦʪʨʘʩʣʠ, 20% ʥʘ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʫʶ, 20% - ʥʘ 

ʭʠʤʠʯʝʩʢʫʶ ʠ ʥʝʬʪʝʭʠʤʠʯʝʩʢʫʶ. 

ɺ ʨʘʡʦʥʝ ʉʦʣʠʢʘʤʩʢʦ-ɹʝʨʝʟʥʠʢʦʚʩʢʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʫʟʣʘ ʥʘ ʂʘʤʩʢʦʤ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʝʚʳʰʘʶʪ ʇɼʂ ʧʦ ʤʝʜʠ ʠ 

ʬʝʥʦʣʘʤ ʚ 2 ʨʘʟʘ, ʧʦ ʤʘʨʛʘʥʮʫ ʚ 9, ʧʦ ʞʝʣʝʟʫ ʚ 8. ɺ ɺʦʪʢʠʥʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, 

ʚ ʨʘʡʦʥʝ ʇʝʨʤʩʢʦ-ʂʨʘʩʥʦʢʘʤʩʢʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʫʟʣʘ, ʩʨʝʜʥʝʛʦʜʦʚʳʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʨʝʚʳʰʘʶʪ ʇɼʂ ʧʦ ʤʝʜʠ ʚ 3 ʨʘʟʘ, ʤʘʨʛʘʥʮʫ ʚ 10, ʧʦ ʞʝʣʝʟʫ ʚ 4 

ʨʘʟʘ. ʂ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʟʘʛʨʷʟʥʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʧʨʝʜʧʨʠʷʪʠʷ, 
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ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʝ ʢʦʤʤʫʥʘʣʴʥʳʝ ʫʩʣʫʛʠ. ʀʭ ʩʙʨʦʩ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 50% ʦʪ 

ʦʙʱʝʡ ʤʘʩʩʳ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. ʉʨʝʜʠ ʥʠʭ ʙʦʣʴʰʘʷ ʨʦʣʴ ʧʨʠʥʘʜʣʝʞʠʪ 

ʆʆʆ çʇʝʨʤʚʦʜʦʢʘʥʘʣʫè - ʙʦʣʝʝ 300 ʪʳʩ.ʪ. 

ʉʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʘʯʝʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʦʝʤʦʚ 

(ʧʝʨʚʦʡ ʢʘʪʝʛʦʨʠʠ) ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʠ ʈʌ ʧʦ ʧʨʦʮʝʥʪʥʦʤʫ ʩʦʜʝʨʞʘʥʠʶ ʚ ʥʠʭ 

ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʙ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 1 ʠ 2. ʇʦ ʩʘʥʠʪʘʨʥʦ-ʭʠʤʠʯʝʩʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʩ 2000 ʧʦ 2004 ʛ. ʥʘʙʣʶʜʘʣʘʩʴ ʦʙʱʘʷ ʪʝʥʜʝʥʮʠʷ 

ʩʦʭʨʘʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʙ, ʢʘʢ ʚ ʥʘʰʝʤ ʢʨʘʝ, ʪʘʢ ʠ ʚ ʮʝʣʦʤ ʧʦ 

ʩʪʨʘʥʝ. ʇʨʠ ʵʪʦʤ ʩʠʪʫʘʮʠʷ ʚ ʢʨʘʝ ʥʝʩʢʦʣʴʢʦ ʣʫʯʰʝ, ʯʝʤ ʚ ʈʌ. ʅʘʯʠʥʘʷ ʩ 2005 ʛ. 

ʥʘʙʣʶʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʦʜʳ. ʉʠʪʫʘʮʠʷ ʩ ʢʘʯʝʩʪʚʦʤ ʚʦʜʳ 

ʧʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʠʤʝʨʥʦ ʪʘʢʘʷ ʞʝ.  

ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʥʝʩʪʘʥʜʘʨʪʥʳʭ 

ʧʨʦʙ ʩʚʷʟʘʥʘ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʧʨʝʜʧʨʠʷʪʠʷʤʠ: 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʝʪʝʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʚ ʛʛ. 

ʂʨʘʩʥʦʚʠʰʝʨʩʢʝ, ʏʘʡʢʦʚʩʢʦʤ, ʂʫʥʛʫʨʝ, ʘ ʪʘʢʞʝ ʚ ʂʘʨʘʛʘʡʩʢʦʤ ʠ ɹʘʨʜʳʤʩʢʦʤ 

ʨʘʡʦʥʘʭ. 

 

ʈʠʩ.1. ʂʘʯʝʩʪʚʦ ʚʦʜʳ ʚʦʜʦʝʤʦʚ ʧʝʨʚʦʡ ʢʘʪʝʛʦʨʠʠ ʧʦ ʩʘʥʠʪʘʨʥʦ-ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʟʘ 

2000-2009 ʛʛ. (% ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʙ) 

ʉʦʧʦʩʪʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʦʝʤʦʚ ʧʝʨʚʦʡ ʢʘʪʝʛʦʨʠʠ 

ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ ʠ ʛ. ʇʝʨʤʠ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʧʦ 

ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʫʭʫʜʰʘʣʦʩʴ ʢʘʢ ʚ ʢʨʘʝ, ʪʘʢ ʚ ʢʨʘʝʚʦʤ ʮʝʥʪʨʝ 



˽͔ͤ͊ͪͤ͡·͔ ͒ͦ͊͒͟͡· 

19 

ʩ 2000 ʧʦ 2005 ʛ. ʉ 2005 ʛ. ʪʝʥʜʝʥʮʠʷ ʫʭʫʜʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʩʤʝʥʷʝʪʩʷ ʥʘ 

ʫʣʫʯʰʝʥʠʝ. ʇʦ ʩʘʥʠʪʘʨʥʦ-ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ 

ʯʠʩʣʘ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʙ ʚʦʜʳ ʚ ʛ. ʇʝʨʤʠ, ʚ ʚʦʜʦʝʤʘʭ ʢʨʘʷ ʚ ʵʪʦ ʚʨʝʤʷ 

ʧʨʦʠʩʭʦʜʠʪ ʥʝʢʦʪʦʨʦʝ ʫʣʫʯʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʦʜʳ. ɺ ʢʨʘʝʚʦʤ ʮʝʥʪʨʝ ʢʘʯʝʩʪʚʦ 

ʚʦʜʳ ʟʘʤʝʪʥʦ ʭʫʞʝ (ʚ 1,5ï3,0 ʨʘʟʘ), ʯʝʤ ʚ ʮʝʣʦʤ ʧʦ ʢʨʘʶ. ɺʳʩʦʢʠʡ ʫʜʝʣʴʥʳʡ 

ʚʝʩ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʙ ʚʦʜʳ ʧʦ ʩʘʥʠʪʘʨʥʦ-ʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʚʦʜʦʝʤʦʚ 

ʛ. ʇʝʨʤʠ ʦʙʫʩʣʦʚʣʝʥ ʚʳʩʦʢʦʡ ʞʝʩʪʢʦʩʪʴʶ ʚʦʜʳ ʠ ʟʥʘʯʠʪʝʣʴʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚ 

ʥʝʡ ʞʝʣʝʟʘ. 

 
 

ʈʠʩ. 2. ʂʘʯʝʩʪʚʦ ʚʦʜʳ ʚʦʜʦʝʤʦʚ ʧʝʨʚʦʡ ʢʘʪʝʛʦʨʠʠ ʧʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʟʘ 

2000-2009 ʛʛ. (% ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʙ) 

 

ʈʝʟʫʣʴʪʘʪʳ ʩʘʥʠʪʘʨʥʦ-ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʚ ʚʦʜʝ ʦʪʢʨʳʪʳʭ ʚʦʜʦʝʤʦʚ ʝʞʝʛʦʜʥʦ 

ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʦʟʙʫʜʠʪʝʣʠ ʧʘʨʘʟʠʪʘʨʥʦʡ ʧʨʠʨʦʜʳ, ʦʧʘʩʥʳʝ ʜʣʷ ʯʝʣʦʚʝʢʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʦʜʦʝʤʦʚ I ʢʘʪʝʛʦʨʠʠ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʢʘʢ ʠʩʪʦʯʥʠʢ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʚ 2ï3 % ʧʨʦʙ 

ʦʙʥʘʨʫʞʝʥʳ ʚʦʟʙʫʜʠʪʝʣʠ ʧʘʨʘʟʠʪʘʨʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ (ʨʠʩ. 3). 
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ʈʠʩ. 3. ʇʦʢʘʟʘʪʝʣʠ ʧʘʨʘʟʠʪʘʨʥʦʡ ʯʠʩʪʦʪʳ ʚʦʜʳ ʚʦʜʦʝʤʦʚ I ʢʘʪʝʛʦʨʠʠ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ 

ʆʩʥʦʚʥʳʤʠ ʧʦʩʪʘʚʱʠʢʘʤʠ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʜʣʷ ʞʠʪʝʣʝʡ ʛ. ʇʝʨʤʠ ʷʚʣʷʶʪʩʷ 

ʏʫʩʦʚʩʢʦʡ ʠ ɹʦʣʴʰʝʢʘʤʩʢʠʡ ʚʦʜʦʟʘʙʦʨʳ (ʨʠʩ. 4).  

ʂ
ʘʤ
ʩʢ
ʦʝ

ʚʦ
ʜʦ
ʭʨ
ʘʥ
ʠʣ
ʠɦ
ʝ

ɺʦʪ
ʢʠʥ
ʩʢʦ
ʝʚʦʜʦʭʨʘʥʠʣʠɦ ʝ

ʏʫʩʦʚʩʢʦʡ
ʚʦʜʦʟʘʙʦʨ

ɹʦʣʴʰʝʢʘʤʩʢʠʡ
ʚʦʜʦʟʘʙʦʨ

ʂʠʨʦʚʩʢʠʡ

ʚʦʜʦʟʘʙʦʨ
ʧʣʦʪʠʥʘ ʂʘʤʩʢʦʡ ɻʕʉ

ʚʦʜʦʟʘʙʦʨ

ʛʦʨʦʜʩʢʘʷ ʪʝʨʨʠʪʦʨʠʷ

ʨ.ʏʫʩʦʚʘʷ

ʨ.
ʂ
ʘʤ
ʘ

 
ʈʠʩ.4. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʦʜʦʟʘʙʦʨʦʚ ʛʦʨʦʜʘ ʇʝʨʤʠ 

ʉʨʘʚʥʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʠʪʴʝʚʦʡ ʚʦʜʳ, ʧʦʩʪʫʧʘʶʱʝʡ ʚ 

ʨʘʟʚʦʜʷʱʫʶ ʩʝʪʴ, ʚʳʷʚʠʣʦ ʨʷʜ ʨʘʟʣʠʯʠʡ  ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʟʘʙʠʨʘʝʤʦʡ 

ʢʘʤʩʢʦʡ ʠ ʯʫʩʦʚʩʢʦʡ ʚʦʜʳ (ʪʘʙʣ. 1). 
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ʊʘʙʣʠʮʘ 1 

ʇʦʢʘʟʘʪʝʣʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʚʦʜʳ, ʧʦʩʪʫʧʘʶʱʝʡ ʚ ʏʫʩʦʚʩʢʦʡ ʠ ɹʦʣʴʰʝʢʘʤʩʢʠʡ 

ʚʦʜʦʟʘʙʦʨʳ ʛ. ʇʝʨʤʠ (ʧʦ ʤʘʪʝʨʠʘʣʘʤ 2009 ʛ.) 

 

ʂʦʤʧʦʥʝʥʪ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʚʦʜʳ 

ʏʫʩʦʚʩʢ

ʦʡ ʚʦʜʦʟʘʙʦʨ 

ɹʦʣʴʰʝʢʘʤ

ʩʢʠʡ ʚʦʜʦʟʘʙʦʨ 

ʇʨʝʚʳʰʝʥ

ʠʝ ʇɼʂ, 

ʢʦʣʠʯʝʩʪʚʦ ʨʘʟ 

ɺʟʚʝʰʝʥʥʳʝ ʚʝʱʝʩʪʚʘ, ʤʛ/ʣ 3,3 4,9 1,5 

ʍʣʦʨʠʜʳ, ʤʛ/ʣ 22,3 49,0 2,2 

ʉʫʣʴʬʘʪʳ, ʤʛ/ʣ 147 130 1,2 

ɸʤʤʠʘʢ, ʤʛ/ʣ 0,11 0,40 3,6 

ʅʠʪʨʘʪʳ, ʤʛ/ʣ 1,20 0,97 1,3 

ɾʝʣʝʟʦ, ʤʛ/ʣ 0,13 0,31 2,3 

ʎʠʥʢ, ʤʛ/ʣ 0,03 0,01 3,0 

ʄʝʜʴ, ʤʛ/ʣ 0,01 0,02 2,0 

ʌʪʦʨ, ʤʛ/ʣ 0,30 0,17 1,8 

ʅʝʬʪʝʧʨʦʜʫʢʪʳ, ʤʛ/ʣ 0,26 0,36 1,4 

ʌʝʥʦʣʳ, ʤʛ/ʣ 0,01 0,03 3,0 

ʉʇɸɺ, ʤʛ/ʣ 0,07 0,07 0 

ʨʅ 7,6 7,3 1,05 

ɾʝʩʪʢʦʩʪʴ, ʤʛïɻ ʢʚ/ʣ 8,86 5,18 1,7 

 

ɺ ʮʝʣʦʤ, ʚʦʜʘ ʨ. ʂʘʤʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʙʦʣʝʝ ʥʠʟʢʦʡ ʞʝʩʪʢʦʩʪʴʶ ʠ 

ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ, ʦʜʥʘʢʦ ʩʦʜʝʨʞʘʥʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʨʠʤʝʩʝʡ ï ʉʇɸɺ, 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʩʦʣʝʡ ʤʝʪʘʣʣʦʚ ï ʚ ʥʝʡ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ, ʯʝʤ ʚ ʚʦʜʘʭ ʨ. 

ʏʫʩʦʚʦʡ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʞʝʣʝʟʘ ʚ ʚʦʜʝ, ʧʦʩʪʫʧʘʶʱʝʡ ʥʘ 

ʛʦʨʦʜʩʢʫʶ ʬʠʣʴʪʨʦʚʘʣʴʥʫʶ ʩʪʘʥʮʠʶ (ɻʌʉ), ʧʨʠʤʝʨʥʦ ʚ 2 ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ 

ʚʦʜʝ ʏʫʩʦʚʩʢʦʛʦ ʚʦʜʦʟʘʙʦʨʘ. ʊʘʢʘʷ ʞʝ ʢʘʨʪʠʥʘ ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʧʦ ʤʘʨʛʘʥʮʫ. 

ʉʦʜʝʨʞʘʥʠʝ ʧʨʠʤʝʩʝʡ ʠʟʤʝʥʷʝʪʩʷ ʧʦ ʩʝʟʦʥʘʤ ʛʦʜʘ. ɺ ʧʝʨʠʦʜ ʟʠʤʥʝʡ ʩʨʘʙʦʪʢʠ 

ʚʦʜʦʭʨʘʥʠʣʠʱ (ʚ ʤʘʨʪʝïʘʧʨʝʣʝ) ʦʥʦ ʤʘʢʩʠʤʘʣʴʥʦ, ʚʦ ʚʨʝʤʷ ʚʝʩʝʥʥʝʛʦ 

ʥʘʧʦʣʥʝʥʠʷ ʚʦʜʦʝʤʦʚ (ʤʘʡ) ï ʤʠʥʠʤʘʣʴʥʦ. ʉʦʜʝʨʞʘʥʠʝ ʨʘʩʪʚʦʨʝʥʥʦʛʦ 

ʢʠʩʣʦʨʦʜʘ ʚʳʰʝ ʚ ʚʦʜʘʭ ʨ. ʏʫʩʦʚʦʡ, ʘ ʦʢʠʩʣʷʝʤʦʩʪʴ ʚʳʰʝ ʚ ʨ. ʂʘʤʝ; ɹʇʂ5 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦ ʜʣʷ ɻʌʉ ʠ ʏʫʩʦʚʩʢʦʛʦ ʚʦʜʦʟʘʙʦʨʘ. 
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ɺʦʜʘ ʏʫʩʦʚʩʢʦʛʦ ʚʦʜʦʟʘʙʦʨʘ ʚ ʩʠʩʪʝʤʝ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʙʦʣʴʰʠʤʠ ʫʨʦʚʥʷʤʠ ʦʩʪʘʪʦʯʥʦʛʦ ʠ ʩʚʦʙʦʜʥʦʛʦ ʦʩʪʘʪʦʯʥʦʛʦ ʭʣʦʨʘ, ʯʪʦ 

ʦʙʲʷʩʥʷʝʪʩʷ ʫʜʘʣʝʥʥʦʩʪʴʶ ʚʦʜʦʟʘʙʦʨʘ ʦʪ ʦʩʥʦʚʥʳʭ ʞʠʣʳʭ ʢʚʘʨʪʘʣʦʚ ʛʦʨʦʜʘ ʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʷ ʧʠʪʴʝʚʳʭ ʚʦʜ (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʘ 2 

ʂʘʯʝʩʪʚʦ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʧʦ ʧʨʦʮʝʥʪʫ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʙ, % 

ʄʝʩʪʦ 

ʦʪʙʦʨʘ ʧʨʦʙ 

ʉʘʥʠʪʘʨʥʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʛʦʜʘʤ 

1

996 

1

997 

1

998 

1

999 

2

000 

2

001 

2

002 

2

003 

2

004 

ʀʩʪʦʯʥʠʢʠ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

1

4,8 

2

5,5 

2

1,1 

2

1,2 

3

5 

3

2,6 

3

1,3 
- - 

ɺʦʜʦʧʨʦʚʦʜ

ʥʘʷ ʩʝʪʴ 

3

2,2 

4

2,4 

3

3,8 

2

7,7 

2

5,4 

2

6,4 

3

5,2 

2

8 

1

1,6 

ʄʝʩʪʦ 

ʦʪʙʦʨʘ ʧʨʦʙ 

ʄʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʛʦʜʘʤ 

1

996 

1

997 

1

998 

1

999 

2

000 

2

001 

2

002 

2

003 

2

004 

ʀʩʪʦʯʥʠʢʠ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

2

3,5 

1

1,0 

1

9,0 

9

,4 

1

8,4 

1

7,3 

1

4,2 
- - 

ɺʦʜʦʧʨʦʚʦʜ

ʥʘʷ ʩʝʪʴ 

3

,0 

4

,2 

3

,2 

4

,3 

3

,5 

3

,2 

2

,3 

2

,0 

1

,3 

 

ʀʟ ʧʨʠʚʝʜʝʥʥʦʡ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚ ʚʦʜʝ 

ʚʦʜʦʠʩʪʦʯʥʠʢʦʚ ʠ ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʩʝʪʠ ʨʘʟʣʠʯʘʶʪʩʷ, ʧʨʠ ʵʪʦʤ ʚʦʜʦʧʨʦʚʦʜʥʘʷ 

ʚʦʜʘ ʠʤʝʝʪ ʙʦʣʝʝ ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ. 

ʇʨʦʮʝʥʪ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʙ ʧʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʘʟʥʠʮʝ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʚ ʠʩʪʦʯʥʠʢʘʭ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʨʘʟʚʦʜʥʳʭ ʩʝʪʝʡ. ɺ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ 

ʠʩʪʦʯʥʠʢʘʭ ʧʨʦʮʝʥʪ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʙ ʚ 2,0ï7.8 ʨʘʟʘ ʚʳʰʝ, ʯʝʤ ʚ 

ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʩʝʪʷʭ. ʇʨʠ ʵʪʦʤ ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʦ 

ʠʩʪʦʯʥʠʢʘʤ ʚʟʷʪʠʷ ʧʨʦʙ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ 

ʩʫʱʝʩʪʚʫʶʱʠʝ ʚʦʜʦʟʘʙʦʨʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʩ ʜʚʫʭʩʪʫʧʝʥʯʘʪʳʤʠ ʩʠʩʪʝʤʘʤʠ 

ʦʪʯʠʩʪʢʠ ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʣʥʦʮʝʥʥʫʶ ʦʯʠʩʪʢʫ ʚʦʜʳ ʠ ʜʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ 

ʢʠʰʝʯʥʳʭ ʠʥʬʝʢʮʠʡ ʢʦʤʤʫʥʘʣʴʥʳʝ ʩʣʫʞʙʳ ʚʳʥʫʞʜʝʥʳ ʟʘʥʠʤʘʪʴʩʷ 
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ʛʠʧʝʨʭʣʦʨʠʨʦʚʘʥʠʝʤ ʚʦʜʳ. ʆʩʥʦʚʥʘʷ ʧʨʠʯʠʥʘ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʮʝʥʪʘ 

ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʙ ʚ ʩʝʪʷʭ ʩʚʷʟʘʥʘ ʩ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ 

ʨʘʟʚʦʜʷʱʠʭ ʩʝʪʝʡ ʚ ʚʠʜʫ ʠʭ ʠʟʥʦʰʝʥʥʦʩʪʠ, ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʡ ʣʠʢʚʠʜʘʮʠʝʡ 

ʘʚʘʨʠʡ ʥʘ ʚʦʜʦʧʨʦʚʦʜʘʭ, ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʯʘʩʪʦʪʦʡ ʠ ʥʠʟʢʠʤ ʢʘʯʝʩʪʚʦʤ 

ʧʨʦʚʝʜʝʥʠʷ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʥʘ ʩʠʩʪʝʤʘʭ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ɺʩʝ ʵʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʚʪʦʨʠʯʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ ʧʠʪʴʝʚʦʡ ʚʦʜʳ, ʧʦʜʘʚʘʝʤʦʡ ʥʘʩʝʣʝʥʠʶ. 

ʋʣʫʯʰʠʪʴ ʢʘʯʝʩʪʚʦ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʤʦʞʥʦ, ʟʘʤʝʥʠʚ ʩʪʘʨʳʝ ʪʨʫʙʳ ʥʘ ʥʦʚʳʝ. ʊʘʢ 

ʚ 2004 ʛ. ʚ 30% ʛʦʨʦʜʩʢʠʭ ʩʠʩʪʝʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʙʳʣ ʧʨʦʚʝʜʝʥ ʢʘʧʠʪʘʣʴʥʳʡ 

ʨʝʤʦʥʪ ʧʦ ʟʘʤʝʥʝ ʩʪʘʨʳʭ ʪʨʫʙ ʥʘ ʥʦʚʳʝ ʧʣʘʩʪʠʢʦʚʳʝ, ʚ ʩʚʷʟʠ ʩ ʯʝʤ ʨʝʟʢʦ 

ʩʥʠʟʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʙ. 

ɸʥʘʣʠʟ ʢʘʯʝʩʪʚʘ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ɹʦʣʴʰʝʢʘʤʩʢʦʛʦ ʠ ʏʫʩʦʚʩʢʦʛʦ 

ʚʦʜʦʟʘʙʦʨʦʚ ʧʦʢʘʟʘʣ ʥʘʣʠʯʠʝ ʚ ʚʦʜʝ ʙʦʣʝʝ 50 ʦʨʛʘʥʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʄʥʦʛʠʝ ʠʟ ʥʠʭ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʥʠʞʝ ʜʦʧʫʩʪʠʤʳʭ ʥʦʨʤ, ʦʜʥʘʢʦ 

ʠʭ ʢʦʤʧʣʝʢʩʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚʳʟʳʚʘʝʪ ʥʝʞʝʣʘʪʝʣʴʥʳʡ ʵʬʬʝʢʪ. ʂʨʦʤʝ ʪʦʛʦ, ʚ 

ʥʝʩʪʘʥʜʘʨʪʥʳʭ ʧʨʦʙʘʭ ʚʳʷʚʣʷʝʪʩʷ ʦʩʪʘʪʦʯʥʳʡ ʘʣʶʤʠʥʠʡ, ʞʝʣʝʟʦ, ʤʘʨʛʘʥʝʮ, 

ʦʙʱʘʷ ʞʝʩʪʢʦʩʪʴ, ʭʣʦʨʦʨʛʘʥʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ ʚ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʚʳʰʝ ʇɼʂ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʚ  ʠʩʪʦʯʥʠʢʘʭ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

ʛ.ʇʝʨʤʠ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 2-ʭ ʛʨʫʧʧ ʬʘʢʪʦʨʦʚ: 

ʧʨʠʨʦʜʥʳʭ ʠ ʪʝʭʥʦʛʝʥʥʳʭ. ʇʨʠʨʦʜʥʳʝ ʬʘʢʪʦʨʳ ʦʧʨʝʜʝʣʷʶʪ ʛʝʥʝʪʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʚʦʜʳ, ʘ ʪʝʭʥʦʛʝʥʥʳʝ ʤʦʛʫʪ ʝʛʦ ʠʟʤʝʥʠʪʴ ʣʠʙʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦ 

(ʠʟʤʝʥʷʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ), ʣʠʙʦ ʢʘʯʝʩʪʚʝʥʥʦ (ʠʟʤʝʥʷʝʪʩ ̫ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ). 

ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʣʠʤʠʪʠʨʫʶʱʠʭ ʠʥʛʨʝʜʠʝʥʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʭʠʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʚ ʩʠʩʪʝʤʝ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʟʘ ʧʦʩʣʝʜʥʠʝ 11 ʣʝʪ ʥʝ ʫʭʫʜʰʠʣʩʷ, ʵʪʦ ʩʚʷʟʘʥʦ 

ʩ ʨʝʢʦʥʩʪʨʫʢʮʠʝʡ ʏʫʩʦʚʩʢʦʛʦ ʚʦʜʦʟʘʙʦʨʘ, ʦʜʥʘʢʦ ʚ ʩʠʩʪʝʤʝ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʧʦ-ʧʨʝʞʥʝʤʫ ʥʝ ʚʩʝʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʨʤʘʪʠʚʘʤ. 

ʆʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʧʦ ʩʥʠʞʝʥʠʶ ʢʘʯʝʩʪʚʘ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʚ ʛʦʨʦʜʩʢʠʭ ʩʝʪʷʭ 

ʩʚʷʟʘʥʳ ʩ ʠʭ ʪʝʭʥʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ. 
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APPROACH TO CONFLICT IN THE WATER USE UNDER IMPERFECT 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥ ʧʦʜʭʦʜ ʠ ʨʝʘʣʠʟʫʶʱʠʝ ʝʛʦ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʤʝʭʘʥʠʟʤʳ 

ʨʘʟʨʝʰʝʥʠʷ ʢʦʥʬʣʠʢʪʥʳʭ ʩʠʪʫʘʮʠʡ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʥʝʩʦʚʝʨʰʝʥʥʦʡ 

ʢʦʥʢʫʨʝʥʮʠʠ. ʈʘʟʚʠʚʘʝʤʳʡ ʧʦʜʭʦʜ ʩʚʦʙʦʜʝʥ ʦʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ 

ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʩʪʨʘʪʝʛʠʠ ʧʦʚʝʜʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʚ. ʉʦʛʣʘʩʦʚʘʥʠʝ ʠʥʪʝʨʝʩʦʚ  

ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʤʝʪʦʜʦʣʦʛʠʠ ʘʢʪʠʚʥʳʭ ʩʠʩʪʝʤ, ʧʨʠʥʮʠʧʝ ʦʪʢʨʳʪʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʫʯʸʪʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʩʪʫʧʣʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʎʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʶʪ ʟʘʚʠʩʠʤʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ (ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʬʫʥʢʮʠʠ) ʢʘʢ ʦʪ ʦʙʲʸʤʦʚ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʤʘʩʩ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʠʭ ʧʨʠʤʝʩʝʡ, 

ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʪʘʢ ʠ ʦʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ 

ʦʨʠʝʥʪʠʨʦʚ ï çʛʘʨʘʥʪʠʨʦʚʘʥʥʳʭè ʟʥʘʯʝʥʠʡ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ. ʇʨʠ ʨʘʟʜʝʣʴʥʦʤ ʫʧʨʘʚʣʝʥʠʠ 

ʢʦʣʠʯʝʩʪʚʦʤ ʠ ʢʘʯʝʩʪʚʦʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʜʦʩʪʠʛʘʝʪʩʷ ʩʦʚʝʨʰʝʥʥʦʝ ʩʦʛʣʘʩʦʚʘʥʠʝ ʠʥʪʝʨʝʩʦʚ 

ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʇʨʠ ʩʦʚʤʝʩʪʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʢʦʣʠʯʝʩʪʚʦʤ ʠ ʢʘʯʝʩʪʚʦʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʩʦʛʣʘʩʦʚʘʥʠʝ ʧʦʣʫʯʘʝʪʩʷ ʧʨʠʙʣʠʞʸʥʥʳʤ. 

Annotation. The approach and implementation of economic mechanisms for water use 

conflicts settlement in conditions of imperfect competition is presented. Our approach is free from 

the need to take into account the expected behavior strategies of competitors. Coordination of the 

interests of water users is based on the methodology of active systems, the principle of open control 

and accounting for features of intake and use of water resources. The main point of the approach is 

the dependence of water use outcome (production function) on the volume of water and mass of 

impurities contained therein, used in various stochastic conditions as well as on their reference 

points - guaranteed values of these parameters. In the separate control of the quantity and quality of 

water resources perfect coordination of water usersô interests is achieved. In the joint control of the 

quantity and quality of water resources approximate coordination is achieved. 

 

ʉʦʛʣʘʩʦʚʘʥʠʝ ʠʥʪʝʨʝʩʦʚ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʦʠʩʭʦʜʠʪ ʚ ʨʘʤʢʘʭ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ (ɺʍʉ), ʦʙʲʝʜʠʥʷʶʱʝʡ ʩʨʝʜʩʪʚʘ ʧʦʣʫʯʝʥʠʷ, 

ʧʦʜʛʦʪʦʚʢʠ ʢ ʠʩʧʦʣʴʟʦʚʘʥʠʶ, ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʜʳ ʠ ʦʯʠʩʪʢʠ ʦʪʚʦʜʠʤʳʭ ʚʦʜ ʚ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʡ ʢʦʤʧʣʝʢʩ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʩʦʦʪʚʝʪʩʪʚʠʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʘʭ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʝʸ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ. ɼʦʩʪʠʞʝʥʠʝ ʪʘʢʦʛʦ 

ʩʦʦʪʚʝʪʩʪʚʠʷ ʠ ʩʦʛʣʘʩʦʚʘʥʠʝ ʠʥʪʝʨʝʩʦʚ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ ï ʮʝʣʴ ʦʨʛʘʥʘ 

ʫʧʨʘʚʣʝʥʠʷ ɺʍʉ - ʮʝʥʪʨʘ, ʢʦʪʦʨʳʡ ʜʦʙʠʚʘʝʪʩʷ ʵʪʦʡ ʮʝʣʠ ʯʝʨʝʟ ʦʨʛʘʥʠʟʘʮʠʶ ʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ 

ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʷʤʠ. ɽʩʣʠ ʨʝʯʴ ʠʜʸʪ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʨʝʩʫʨʩʦʚ 

                                           
1
 ʈʘʙʦʪʘ ʧʦʜʜʝʨʞʘʥʘ ʈʦʩʩʠʡʩʢʠʤ ʬʦʥʜʦʤ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. (ʇʨʦʝʢʪ 14-06-00016) 
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ʚʥʫʪʨʠʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʤʠ ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ, 

ʪʦ ʮʝʥʪʨ ʧʨʝʜʩʪʘʚʣʝʥ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ. ɺ ʩʣʫʯʘʝ ʨʘʟʨʝʰʝʥʠ ̫

ʢʦʥʬʣʠʢʪʥʳʭ ʩʠʪʫʘʮʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʮʝʥʪʨ ʧʨʝʜʩʪʘʚʣʝʥ ʦʙʨʘʟʫʝʤʳʤʠ ʪʨʘʥʩʛʨʘʥʠʯʥʳʤʠ ʛʦʩʫʜʘʨʩʪʚʘʤʠ 

ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ, ʪʘʢʠʤʠ ʢʘʢ ɼʫʥʘʡʩʢʘʷ, ʈʝʡʥʩʢʘʷ, ʀʥʜʩʢʘʷ 

ʢʦʤʠʩʩʠʠ. 

ɽʩʣʠ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ ʦʪʩʫʪʩʪʚʫʝʪ ʤʦʥʦʧʦʣʴʥʳʡ ʵʬʬʝʢʪ, ʪ.ʝ. 

ʚʦʟʜʝʡʩʪʚʠʝ ʢʘʞʜʦʛʦ ʵʣʝʤʝʥʪʘ ʥʘ ʦʙʱʠʝ ʜʣʷ ʚʩʝʡ ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʪʝʣʠ 

ʫʧʨʘʚʣʝʥʠʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ, ʪʦ ʧʨʦʙʣʝʤʫ ʩʦʛʣʘʩʦʚʘʥʠʷ ʠʥʪʝʨʝʩʦʚ 

ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʨʘʟʨʝʰʝʥʠʷ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʦʥʬʣʠʢʪʦʚ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʥʘ ʦʩʥʦʚʝ ʪʝʦʨʠʠ ʘʢʪʠʚʥʳʭ ʩʠʩʪʝʤ. ʇʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʤʦʥʦʧʦʣʴʥʦʛʦ ʵʬʬʝʢʪʘ (ʪʦʯʥʝʝ, ʚ ʩʣʫʯʘʝ ʩʦʚʝʨʰʝʥʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ) 

ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʚʳʙʠʨʘʪ ɹʩʪʨʘʪʝʛʠʠ, ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʩʚʦʠʤʠ ʠʥʪʝʨʝʩʘʤʠ, 

ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʧʦʚʝʜʝʥʠʷ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ; ʮʝʥʪʨ, ʧʦʣʴʟʫʷʩʴ ʪʘʢʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ɺʍʉ, ʜʦʙʠʚʘʝʪʩʷ ʩʦʚʝʨʰʝʥʥʦʛʦ ʩʦʛʣʘʩʦʚʘʥʠʷ ʠʥʪʝʨʝʩʦʚ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ [1]. ɺ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʷ ʤʦʥʦʧʦʣʠʟʤʘ ʥʝ ʪʦʣʴʢʦ 

ʚʦʟʤʦʞʥʳ, ʥʦ ʠ ʦʪʥʶʜʴ ʥʝ ʨʝʜʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʚʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ. ʊʘʢʠʝ 

ʬʝʥʦʤʝʥʳ ʦʙʳʯʥʦ ʠʤʝʶʪ ʤʝʩʪʦ ʚ ɺʍʉ, ʚʢʣʶʯʘʶʱʠʭ ʥʝʙʦʣʴʰʦʝ ʯʠʩʣʦ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ; ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʵʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʪʨʘʥʩʛʨʘʥʠʯʥʳʤ ɺʍʉ. ɺ ʜʘʥʥʦʡ 

ʨʘʙʦʪʝ, ʩʦʜʝʨʞʘʱʝʡ ʦʙʦʙʱʝʥʠʝ ʨʝʟʫʣʴʪʘʪʦʚ [1], ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ɺʍʉ, ʚ 

ʢʦʪʦʨʳʭ ʩʦʧʝʨʥʠʯʝʩʪʚʦ ʟʘ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʧʨʦʠʩʭʦʜʠʪ ʚ ʫʩʣʦʚʠʷʭ (ʚʦʟʤʦʞʥʦ) 

ʥʝʩʦʚʝʨʰʝʥʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ ʛʦʩʫʜʘʨʩʪʚ-ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ 

ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ ʚ ʦʜʥʦʤ ʛʦʩʫʜʘʨʩʪʚʝ. 

ɺ ʩʠʪʫʘʮʠʷʭ ʥʝʩʦʚʧʘʜʝʥʠʷ ʠʥʪʝʨʝʩʦʚ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʘʛʝʥʪʳ ʧʨʠʣʘʛʘʶʪ 

ʫʩʠʣʠʷ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʩʝʙʝ ʫʩʣʦʚʠʡ ʥʘʠʣʫʯʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ 

(ʜʘʞʝ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʦʙ ʦʛʨʘʥʠʯʝʥʥʦʡ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʧʦʚʝʜʝʥʠʷ). ʇʨʠ ʵʪʦʤ ʦʥʠ ʩʪʨʝʤʷʪʩʷ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʩʚʦʡ ʨʠʩʢ ʠ ʥʝ ʫʧʫʩʪʠʪʴ 

ʰʘʥʩ. ʆʜʥʘʢʦ ʚʦ ʚʩʝʭ ʤʦʜʝʣʷʭ ʩʦʛʣʘʩʦʚʘʥʠʷ ʠʥʪʝʨʝʩʦʚ, ʦʧʠʩʳʚʘʶʱʠʭ ʢʘʢ 

ʩʦʚʝʨʰʝʥʥʫʶ, ʪʘʢ ʠ ʥʝʩʦʚʝʨʰʝʥʥʫʶ ʢʦʥʢʫʨʝʥʮʠʠ, ʨʠʩʢ ʠ ʰʘʥʩ ʚ ʷʚʥʦʤ ʚʠʜʝ ʥʝ 

ʧʨʝʜʩʪʘʚʣʝʥʳ. ʅʘʯʠʥʘʷ ʩ ʨʘʙʦʪ ʆ. ʂʫʨʥʦ [2] ʠ ɾ. ɹʝʨʪʨʘʥʘ [3], ʤʦʜʝʣʠ 
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ʩʦʛʣʘʩʦʚʘʥʠʷ ʥʝʷʚʥʦ ʩʣʝʜʫʶʪ ʫʩʪʘʥʦʚʢʝ çʚʥʘʯʘʣʝ ʥʘʜʦ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʭʘʥʠʟʤʳ 

ʨʘʟʨʝʰʝʥʠʷ ʢʦʥʬʣʠʢʪʦʚ ʚ ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʭ ʫʩʣʦʚʠʷʭ, ʘ ʟʘʪʝʤ ʤʦʞʥʦ 

ʧʝʨʝʡʪʠ ʢ ʙʦʣʝʝ ʦʙʱʠʤ ʩʠʪʫʘʮʠʷʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢ ʩʦʛʣʘʩʦʚʘʥʠʶ ʠʥʪʝʨʝʩʦʚ ʚ 

ʫʩʣʦʚʠʷʭ ʧʦʨʦʞʜʘʶʱʝʡ ʨʠʩʢʠ ʠ ʰʘʥʩʳ ʥʝʦʧʨʝʜʝʣʸʥʥʦʩʪʠè. ʆʜʥʘʢʦ ʚ ʨʘʤʢʘʭ 

ʜʝʪʝʨʤʠʥʠʩʪʩʢʦʛʦ ʧʦʜʭʦʜʘ ʥʝʚʦʟʤʦʞʥʦ ʬʦʨʤʘʣʠʟʦʚʘʥʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʨʠʩʢʦʚ ʠ ʰʘʥʩʦʚ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʨʝʘʣʴʥʦ ʦʞʠʜʘʪʴ ʧʦʷʚʣʝʥʠʷ çʦʙʱʝʡ 

ʪʝʦʨʠʠè ʩʦʛʣʘʩʦʚʘʥʠʷ ʠʥʪʝʨʝʩʦʚ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʘʛʝʥʪʦʚ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʩʦʛʣʘʩʦʚʘʥʠʝ ʠʥʪʝʨʝʩʦʚ ʢʦʥʢʫʨʠʨʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ 

ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʪʦʭʘʩʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ, ʚ 

ʢʦʪʦʨʳʭ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ɺʍʉ. ʋʯʸʪ, ʥʘʨʷʜʫ ʩ ʨʝʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʧʦʢʘʟʘʪʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʚʝʣʠʯʠʥ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʦʨʠʝʥʪʠʨʦʚ (ʚ ʪʨʘʜʠʮʠʦʥʥʦʡ ʪʝʨʤʠʥʦʣʦʛʠʠ ï ʧʦʢʘʟʘʪʝʣʝʡ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ 

ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ) ʜʘʣ ʚʦʟʤʦʞʥʦʩʪʴ ʦʮʝʥʠʚʘʪʴ ʨʠʩʢʠ ʠ ʰʘʥʩʳ ʚ ʚʠʜʝ ʬʫʥʢʮʠʡ, 

ʟʥʘʯʝʥʠʷ ʢʦʪʦʨʳʭ ʟʘʚʠʩʷʪ ʦʪ ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ. ʕʪʦ ʧʨʠʚʝʣʦ ʢ 

ʧʦʩʪʨʦʝʥʠʶ ʙʦʣʝʝ ʦʙʱʝʡ, ʯʝʤ ʨʘʥʝʝ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ, ʤʝʪʦʜʦʣʦʛʠʠ  

ʨʘʟʨʝʰʝʥʠʷ ʢʦʥʬʣʠʢʪʥʳʭ ʧʨʦʙʣʝʤ, ʚʦʟʥʠʢʘʶʱʠʭ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʥʝʩʢʦʣʴʢʠʤʠ ʩʫʙʲʝʢʪʘʤʠ ʦʙʱʠʭ ʨʝʩʫʨʩʦʚ. ʇʨʠ ʵʪʦʤ ʪʘʢ ʞʝ, ʢʘʢ ʚ ʫʩʣʦʚʠʷʭ 

ʩʦʚʝʨʰʝʥʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ, ʫ ʫʯʘʩʪʥʠʢʦʚ ʦʪʩʫʪʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʦʨʠʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʧʨʝʜʧʦʣʘʛʘʝʤʳʝ ʩʪʨʘʪʝʛʠʠ ʧʦʚʝʜʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʚ. 

ɺʍʉ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʘʢʪʠʚʥʘʷ ʜʚʫʭʫʨʦʚʥʝʚʘʷ ʩʠʩʪʝʤʘ, ʚ ʢʦʪʦʨʦʡ 

ʧʨʦʜʫʢʮʠʷ ʧʨʦʠʟʚʦʜʠʪʩʷ ʵʣʝʤʝʥʪʘʤʠ, ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʤʠ ʯʝʨʝʟ ʫʩʣʦʚʠʷ 

ʧʝʨʝʤʝʱʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʎʝʥʪʨ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʨʘʙʦʪʝ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʫʯʘʩʪʠʷ ʥʝ ʧʨʠʥʠʤʘʝʪ. ʆʙʲʝʢʪʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʜʣʷ 

ʥʝʛʦ ʷʚʣʷʶʪʩʷ ʘʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ-ʧʦʣʴʟʦʚʘʪʝʣʠ, ʨʝʘʣʠʟʫʶʱʠʝ ʩʦʙʩʪʚʝʥʥʳʝ 

ʧʨʝʜʧʦʯʪʝʥʠʷ, ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ ʤʘʥʠʧʫʣʠʨʫʷ ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʩʚʦʠʭ 

ʚʦʟʤʦʞʥʦʩʪʷʭ, ʮʝʣʷʭ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʷʭ. ʎʝʥʪʨ ʚʣʠʷʝʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʣʝʤʝʥʪʦʚ ʥʘʟʥʘʯʝʥʠʝʤ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʚʦʜʦʦʪʚʝʜʝʥʠʷ. ʕʣʝʤʝʥʪʳ ʩʪʨʝʤʷʪʩʷ ʤʘʢʩʠʤʠʟʠʨʦʚʘʪʴ ʮʝʣʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʎʝʥʪʨ ʤʘʢʩʠʤʠʟʠʨʫʝʪ ʬʫʥʢʮʠʶ, ʢʦʪʦʨʘ ̫ ʦʮʝʥʠʚʘʝʪ 

ʨʝʟʫʣʴʪʘʪʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʩʝʡ ɺʍʉ. ʆʥ ʦʪʳʩʢʠʚʘʝʪ ʪʘʢʠʝ ʟʥʘʯʝʥʠʷ 
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ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʠʤ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʵʣʝʤʝʥʪʳ, ʧʨʝʩʣʝʜʫʷ ʩʚʦʠ ʮʝʣʠ, 

ʨʝʘʣʠʟʫʶʪ ʩʦʩʪʦʷʥʠʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ ʩʠʩʪʝʤʳ. 

ʎʝʥʪʨ ï ʤʝʪʘʠʛʨʦʢ ʩ ʧʨʘʚʦʤ ʧʝʨʚʦʛʦ ʭʦʜʘ, ʟʘʜʘʚʘʷ ʟʥʘʯʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʚʦʜʦʦʪʚʝʜʝʥʠʷ, ʦʥ ʚʣʠʷʝʪ ʥʘ ʚʳʙʦʨ ʠʛʨʦʢʘʤʠ ʚʪʦʨʦʛʦ 

ʫʨʦʚʥʷ (ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʷʤʠ) ʩʚʦʠʭ ʧʣʘʥʦʚ. ʇʨʠ ʵʪʦʤ ʨʝʘʣʠʟʫʶʪʩʷ ʧʨʠʥʮʠʧ 

ʚʩʪʨʝʯʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʤʝʭʘʥʠʟʤ ʦʪʢʨʳʪʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʂʘʞʜʳʡ ʮʠʢʣ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʩʦʩʪʦʠʪ ʠʟ ʯʝʪʳʨʸʭ ʵʪʘʧʦʚ. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʵʣʝʤʝʥʪʳ ʩʦʦʙʱʘʶʪ 

ʚ ʮʝʥʪʨ ʩʚʦʠ ʬʫʥʢʮʠʠ ʧʨʝʜʧʦʯʪʝʥʠʷ. ʅʘ ʚʪʦʨʦʤ ï ʮʝʥʪʨ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʧʦʣʫʯʝʥʥʳʭ ʬʫʥʢʮʠʡ ʧʨʝʜʧʦʯʪʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪ ʧʣʘʥ ʩʠʩʪʝʤʳ. ʅʘ ʪʨʝʪʴʝʤ ʵʪʘʧʝ 

ʵʣʝʤʝʥʪʳ ʚʳʙʠʨʘʶʪ ʩʚʦʠ ʩʦʩʪʦʷʥʠʷ (ʧʣʘʥʳ). ʅʘ ʯʝʪʚʸʨʪʦʤ ï ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʜʦʩʪʠʛʥʫʪʳʝ ʟʥʘʯʝʥʠʷ ʮʝʣʝʚʳʭ ʬʫʥʢʮʠʡ ʵʣʝʤʝʥʪʦʚ ʠ ʚʩʝʡ ɺʍʉ. ʄʝʭʘʥʠʟʤ 

ʫʧʨʘʚʣʝʥʠʷ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ. ɽʛʦ ʠʟʤʝʥʝʥʠʝ 

ʪʨʝʙʫʝʪ ʩʫʱʝʩʪʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʴʥʳʭ, ʚʨʝʤʝʥʥʳʭ, ʪʨʫʜʦʚʳʭ, ʩʦʮʠʘʣʴʥʦ-

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʠ ʜʨʫʛʠʭ ʟʘʪʨʘʪ. 

ʀʥʩʪʨʫʤʝʥʪʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʦʙʲʸʤʳ ʚʦʜʳ, ʚʳʜʝʣʷʝʤʳʝ 

ʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʠ ʤʘʩʩʳ ʧʨʠʤʝʩʝʡ, ʦʪʚʦʜʠʤʳʭ ʠʤʠ ʚ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ, ʘ ʪʘʢʞʝ 

ʮʝʥʳ ʟʘ ʵʪʠ ʨʝʩʫʨʩʳ. ɺʝʣʠʯʠʥʳ ʦʙʲʸʤʦʚ ʚʦʜʳ ʠ ʤʘʩʩ ʧʨʠʤʝʩʝʡ, ʘ ʪʘʢʞʝ ʮʝʥʳ 

ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʝʰʝʥʠʷ ʙʘʟʦʚʦʡ ʟʘʜʘʯʠ, ʦʧʠʩʳʚʘʶʱʝʡ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ɺʍʉ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʨʠ ʚʘʨʠʘʥʪʘ ʩʦʛʣʘʩʦʚʘʥʠʷ 

ʠʥʪʝʨʝʩʦʚ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʤ ʙʘʟʦʚʳʝ ʟʘʜʘʯʠ: 

ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ (ʙʝʟ ʷʚʥʦʛʦ ʫʯʸʪʘ ʝʛʦ ʢʘʯʝʩʪʚʘ), 

ʫʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ (ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ, ʯʪʦ ʠʭ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʬʠʢʩʠʨʦʚʘʥʳ) ʠ ʩʦʚʤʝʩʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʦʤ ʠ ʢʘʯʝʩʪʚʦʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

ɹʘʟʦʚʳʝ ʟʘʜʘʯʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʚʫʭʵʪʘʧʥʳʝ ʟʘʜʘʯʠ ʩʪʦʭʘʩʪʠʯʝʩʢʦʛʦ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ʇʝʨʝʤʝʥʥʳʤʠ ʚʝʣʠʯʠʥʘʤʠ ʚ ʵʪʠʭ ʟʘʜʘʯʘʭ ʩʣʫʞʘʪ, ʚʦ-

ʧʝʨʚʳʭ, ʧʦʪʦʢʠ, ʦʪʦʙʨʘʞʘʶʱʠʝ ʨʝʘʣʴʥʳʝ ʦʙʲʸʤʳ ʚʦʜʳ ʠ ʤʘʩʩ ʧʨʠʤʝʩʝʡ ʚ ʩʝʪʠ, 

ʛʝʦʤʝʪʨʠʯʝʩʢʦʝ ʥʘʯʝʨʪʘʥʠʝ ʢʦʪʦʨʦʡ ʩʦʛʣʘʩʫʝʪʩʷ ʩʦ ʩʭʝʤʘʪʠʯʝʩʢʠʤ 

ʠʟʦʙʨʘʞʝʥʠʝʤ ʤʦʜʝʣʠʨʫʝʤʦʡ ʩʠʩʪʝʤʳ, ʠ, ʚʦ-ʚʪʦʨʳʭ, ʧʦʪʦʢʠ, ʢʦʪʦʨʳʝ 

ʦʪʦʙʨʘʞʘʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ çʛʘʨʘʥʪʠʨʦʚʘʥʥʳʝè ʟʥʘʯʝʥʠʷ (ʦʨʠʝʥʪʠʨʳ). ɺ 
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ʦʪʣʠʯʠʝ ʦʪ ʨʝʘʣʴʥʳʭ ʧʦʪʦʢʦʚ, ʢʦʪʦʨʳʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʩʠʩʪʝʤʝ ʫʨʘʚʥʝʥʠʡ 

ʥʝʨʘʟʨʳʚʥʦʩʪʠ ʚ ʚʝʨʰʠʥʘʭ ʩʝʪʠ, ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʝ ʧʦʪʦʢʠ ï ʚʠʨʪʫʘʣʴʥʳʝ 

ʧʝʨʝʤʝʥʥʳʝ, ʩʦʦʪʥʝʩʸʥʥʳʝ ʪʦʣʴʢʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʷʤ. 

ʎʝʣʝʚʳʝ ʬʫʥʢʮʠʠ ʙʘʟʦʚʳʭ ʟʘʜʘʯ ʦʮʝʥʠʚʘʶʪ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʝʩʫʨʩʦʚ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʙʲʤyʦʚ 

ʧʦʩʪʘʚʣʝʥʥʦʡ ʚʦʜr, ʤʘʩʩ ʦʪʚʦʜʠʤʳʭ ʧʨʠʤʝʩʝʡ ʠ ʟʥʘʯʝʥʠʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʦʨʠʝʥʪʠʨʦʚ. ɹʘʟʦʚʳʝ ʟʘʜʘʯʠ, ʦʧʠʩʳʚʘʶʱʠʝ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʙʝʟ ʷʚʥʦʛʦ ʫʯʸʪʘ ʠʭ ʢʘʯʝʩʪʚʘ ʣʠʙʦ ʫʧʨʘʚʣʝʥʠʝ ʢʘʯʝʩʪʚʦʤ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʠ ʟʘʢʨʝʧʣʸʥʥʳʭ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ, ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʩʦʙʦʡ ʟʘʜʘʯʠ ʚʳʧʫʢʣʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ. ɹʘʟʦʚʳʝ ʟʘʜʘʯʠ ʩʦʚʤʝʩʪʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʢʦʣʠʯʝʩʪʚʦʤ ʠ ʢʘʯʝʩʪʚʦʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʤʥʦʛʦʵʢʩʪʨʝʤʘʣʴʥʳʝ. 

ɹʘʟʦʚʳʝ ʟʘʜʘʯʠ ʷʚʣʷʶʪʩʷ ʠʥʩʪʨʫʤʝʥʪʦʤ ʘʜʘʧʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. ʆʥʠ 

ʧʦʟʚʦʣʷʪʁ ʚʳʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʳʝ ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ ʠ ʠʭ ʢʦʨʨʝʢʪʠʨʦʚʢʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʥʘʠʤʝʥʴʰʫʶ ʧʦʪʝʨʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ɺʍʉ 

ʚ ʨʘʟʣʠʯʥʳʭ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. ɺʳʨʘʙʦʪʘʥʥʘʷ ʩʪʨʘʪʝʛʠʷ ʜʦʧʦʣʥʷʝʪʩʷ 

ʤʝʭʘʥʠʟʤʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʫʯʘʩʪʥʠʢʦʚ: ʮʝʥʪʨʘ ʠ ʵʣʝʤʝʥʪʦʚ-ʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʤʝʞʜʫ ʧʨʦʜʘʚʮʦʤ ʨʝʩʫʨʩʦʚ ï ʮʝʥʪʨʦʤ ʠ 

ʧʦʢʫʧʘʪʝʣʷʤʠ - ʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʨʝʘʣʠʟʫʝʪʩʷ ʯʝʨʝʟ ʮʝʥʳ ʟʘ çʛʘʨʘʥʪʠʨʫʝʤʳʝè 

ʧʦʩʪʘʚʢʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʧʣʘʪʫ ʟʘ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʠʭ. 

ʎʝʥʘ, ʧʦ ʢʦʪʦʨʦʡ ʮʝʥʪʨ ʧʨʦʜʘʸʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʜʝʣʷʝʤʦʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ʨʝʰʝʥʠʝʤ ʙʘʟʦʚʦʡ ʟʘʜʘʯʠ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʝ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʝ (ʢʘʢ ʙʳ 

ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʧʦʣʫʯʝʥʠʝ ʦʙʲʸʤʦʚ ʚʦʜʳ ʠ ʩʙʨʦʩ ʤʘʩʩ ʧʨʠʤʝʩʝʡ), ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʝʛʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠ ʵʪʠʭ ʦʨʠʝʥʪʠʨʘʭ ʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʯʘʩʪʴ ʧʦʣʫʯʘʝʤʦʡ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʧʨʠʙʳʣʠ.  

ʆʪʢʣʦʥʝʥʠʷ ʦʙʲʸʤʦʚ ʚʦʜʳ, ʧʦʩʪʫʧʘʶʱʠʭ ʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʠ ʤʘʩʩ 

ʧʨʠʤʝʩʝʡ, ʦʪʚʦʜʠʤʳʭ ʦʪ ʥʠʭ, ʦʪ ʦʨʠʝʥʪʠʨʦʚ ʧʨʠʚʦʜʷʪ ʢ ʠʟʤʝʥʝʥʠʷʤ 

ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʇʦʵʪʦʤʫ ʚ ʧʨʦʮʝʩʩ ʚʚʦʜʷʪʩʷ 

ʧʣʘʪʝʞʠ ʟʘ ʦʪʢʣʦʥʝʥʠʷ ʟʥʘʯʝʥʠʡ ʨʝʘʣʴʥʳʭ ʧʝʨʝʤʝʥʥʳʭ ʦʪ ʦʨʠʝʥʪʠʨʦʚ. ʎʝʥʪʨ 

ʧʣʘʪʠʪ ʧʦʣʴʟʦʚʘʪʝʣʶ ʟʘ ʢʘʞʜʫʶ ʝʜʠʥʠʮʫ ʦʪʢʣʦʥʝʥʠʷ, ʧʨʠʚʦʜʷʱʝʛʦ ʢ ʩʥʠʞʝʥʠʶ 

ʝʛʦ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ, ʧʦ ʮʝʥʝ ʨʠʩʢʘ - ʫʩʨʝʜʥʸʥʥʦʛʦ ʫʱʝʨʙʘ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʚ 
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ʨʝʟʫʣʴʪʘʪʝ ʨʝʰʝʥʠʷ ʙʘʟʦʚʦʡ ʟʘʜʘʯʠ. ɿʘ ʧʦʩʪʘʚʢʫ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʩʚʝʨʭ 

ʦʨʠʝʥʪʠʨʘ, ʧʨʠʚʦʜʷʱʫʶ ʢ ʨʦʩʪʫ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʦʧʣʘʯʠʚʘʝʪ 

ʦʪʢʣʦʥʝʥʠʝ ʧʦ ʫʩʨʝʜʥʸʥʥʦʡ ʮʝʥʝ ʰʘʥʩʘ, ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʚ ʨʝʰʝʥʠʠ ʪʦʡ ʞʝ 

ʟʘʜʘʯʠ. 

ʆʧʠʩʘʥʥʳʡ ʤʝʭʘʥʠʟʤ ʩʦʛʣʘʩʦʚʘʥʠʷ ʠʥʪʝʨʝʩʦʚ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ 

çʩʨʘʙʘʪr ʚʘʝʪè ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ɽʩʣʠ ʵʣʝʤʝʥʪ ʩʦʦʙʱʘʝʪ ʮʝʥʪʨʫ ʟʥʘʯʝʥʠʝ 

ʬʫʥʢʮʠʠ ʧʨʝʜʧʦʯʪʝʥʠʷ, ʧʨʝʚʳʰʘʶʱʝʝ ʠʩʪʠʥʥʦʝ, ʪʦ ʵʪʦ ʤʦʞʝʪ ʧʦʚʣʝʯʴ 

ʫʚʝʣʠʯʝʥʠʝ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʫʚʝʣʠʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʚ ʠʜʝʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʦʪʢʣʦʥʝʥʠʷ ʚʝʣʠʯʠʥ ʨʝʘʣʴʥʦ ʧʦʩʪʘʚʣʷʝʤʳʭ ʨʝʩʫʨʩʦʚ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʪʦʭʘʩʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʦʪ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʤʦʛʫʪ 

ʧʨʠʚʝʩʪʠ ʢ ʫʱʝʨʙʘʤ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʶʱʠʤ çʜʦʧʦʣʥʠʪʝʣʴʥʫʶè ʚʳʛʦʜʫ ʦʪ 

ʠʩʢʘʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ, ʧʝʨʝʜʘʥʥʦʡ ʵʣʝʤʝʥʪʦʤ ʚ ʮʝʥʪʨ. ɽʩʣʠ ʞʝ ʚ ʮʝʥʪʨ 

ʩʦʦʙʘɦʝʪʩʷ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʧʨʝʜʧʦʯʪʝʥʠʷ, ʤʝʥʴʰʝʝ ʠʩʪʠʥʥʦʛʦ, ʪʦ 

ʫʤʝʥʴʰʘʶʪʩ ̫ ʚʝʣʠʯʠʥʳ ʫʱʝʨʙʦʚ, ʦʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʧʘʜʘʪʁ ʨʝʟʫʣʴʪʘʪʳ 

ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. ɺ ʦʙʦʠʭ ʩʣʫʯʘʷʭ ʜʣʷ ʵʣʝʤʝʥʪʘ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʨʠʩʢ. ʇʦʵʪʦʤʫ ʧʦʣʴʟʦʚʘʪʝʣʷʤ, ʥʝ ʩʢʣʦʥʥʳʤ ʢ ʨʠʩʢʫ (ʪʝʤ ʙʦʣʝʝ ï 

ʙʣʝʬʫ), ʥʝʚʳʛʦʜʥʦ ʠʩʢʘʞʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ. ʊʨʘʥʩʛʨʘʥʠʯʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʩʫʚʝʨʝʥʥʳʝ 

ʛʦʩʫʜʘʨʩʪʚʘ, ʘ ʪʘʢʞʝ ʚʥʫʪʨʠʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʦʣʴʟʦʚʘʪʝʣʠ - ʠʤʝʥʥʦ ʪʘʢʠʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʘʛʝʥʪʳ, ʦʥʠ ʙʫʜʫʪ ʩʦʦʙʱʘʪʴ ʮʝʥʪʨʫ ʠʩʪʠʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʬʫʥʢʮʠʡ ʧʨʝʜʧʦʯʪʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠ ʨʘʟʜʝʣʴʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʢʦʣʠʯʝʩʪʚʦʤ ʠ ʢʘʯʝʩʪʚʦʤ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʛʜʝ ʙʘʟʦʚʳʤʠ ʷʚʣʷʶʪʩʷ ʟʘʜʘʯʠ ʚʳʧʫʢʣʦʛʦ ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ, 

ʥʘʟʥʘʯʝʥʠʝ ʮʝʥ ʟʘ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʠʭ ʮʝʥʥʦʩʪʠ ʧʨʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝ ʧʨʦʜʫʢʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʜʦʩʪʠʞʝʥʠʝ ʩʦʚʝʨʰʝʥʥʦʛʦ ʩʦʛʣʘʩʦʚʘʥʠʷ 

ʠʥʪʝʨʝʩʦʚ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʇʨʠ ʩʦʚʤʝʩʪʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʢʦʣʠʯʝʩʪʚʦʤ ʠ 

ʢʘʯʝʩʪʚʦʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʩʦʛʣʘʩʦʚʘʥʠʝ ʧʦʣʫʯʘʝʪʩʷ ʧʨʠʙʣʠʞʸʥʥʳʤ, ʩ 

ʧʦʛʨʝʰʥʦʩʪʴʶ, ʦʧʨʝʜʝʣʷʝʤʦʡ ʪʦʯʥʦʩʪʴʶ ʨʝʰʝʥʠʷ ʙʘʟʦʚʦʡ ʤʥʦʛʦʵʢʩʪʨʝʤʘʣʴʥʦʡ 

ʟʘʜʘʯʠ. 



ˤͦ͒ͤ·͔ ͙ Ή͎͙ͦͦ͟͡;͔͙͔ͫ͟ ͔ͨͪͦ͋ͣ͡· ˿͙͙͙͋ͪ ͙ ͔̇ͤͭͪ͊͡Έ͚ͤͦ ˢ͙͙͘ 

30 

ʇʦʣʫʯʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʦʟʥʘʯʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʜʦʩʪʠʞʝʥʠʷ ʩʦʛʣʘʩʦʚʘʥʠʷ 

ʠʥʪʝʨʝʩʦʚ ʮʝʥʪʨʘ ʠ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʠ ʦʪʢʘʟʝ ʦʪ ʧʨʠʥʷʪʦʛʦ ʚ [1] ʧʨʝʜʧʦʣʦʞʝʥʠʷ 

ʦ ʚʳʧʦʣʥʝʥʠʠ ʛʠʧʦʪʝʟʳ ʩʣʘʙʦʛʦ ʚʣʠʷʥʠʷ ʦʪʜʝʣʴʥʳʭ ʵʣʝʤʝʥʪʦʚ ʥʘ ʧʦʢʘʟʘʪʝʣʠ 

ʫʧʨʘʚʣʝʥʠʷ, ʦʙʱʠʝ ʜʣʷ ʚʩʝʡ ʩʠʩʪʝʤʳ (ʦʩʥʦʚʥʦʛʦ ʚ ʪʝʦʨʠʠ ʘʢʪʠʚʥʳʭ ʩʠʩʪʝʤ), ʚ 

ʧʦʣʴʟʫ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʤʷʛʢʦʛʦ ʠ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʫʩʣʦʚʠʷ- ʦʪʩʫʪʩʪʚʠʷ ʫ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʢʣʦʥʥʦʩʪʠ ʥʝʦʧʨʘʚʜʘʥʥʦ ʨʠʩʢʦʚʘʪʴ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɼʘʥʠʣʦʚ-ɼʘʥʠʣʴʷʥ ɺ.ʀ., ʍʨʘʥʦʚʠʯ ʀ.ʃ. ʋʧʨʘʚʣʝʥʠʝ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. 
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THE ANALYSIS OF REGIONAL SPECIFICS OF NATURE 

MANAGEMENT IN THE TRAUNSBONDARY RIVER BASIN URAL 

Sivokhip Z.T. 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʠ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʪʨʘʥʩʛʨʘʥʠʯʥʦʤ ʙʘʩʩʝʡʥʝ ʨ. ʋʨʘʣ. ɺʳʜʝʣʝʥʳ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ 

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʦʧʨʝʜʝʣʠʚʰʠʝ ʨʝʛʠʦʥʘʣʴʥʳʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ.  

Annotation. In this article, the analysis of regional specifics of environmental management 

in the cross-border basin of the Ural River is carried out. The main stages of economic development 

of the studied territory, the defined regional features of environmental management are allocated. 

 

ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʪʨʘʥʩʛʨʘʥʠʯʥʳʝ ʨʝʯʥʳʝ ʙʘʩʩʝʡʥʳ ʟʘʥʠʤʘʶʪ ʦʢʦʣʦ 45% 

ʪʝʨʨʠʪʦʨʠʠ ʩʫʰʠ, ʚ ʧʨʝʜʝʣʘʭ ʜʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʧʨʦʞʠʚʘʝʪ ʦʢʦʣʦ 40% 

ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ ʠ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʙʦʣʝʝ 60%  ʤʠʨʦʚʦʛʦ ʨʝʯʥʦʛʦ ʩʪʦʢʘ [9]. ɺ 1991 

ʛ., ʚ ʨʝʟʫʣʴʪʘʪʝ ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʭ ʪʨʘʥʩʬʦʨʤʘʮʠʡ ʥʘ ʧʦʩʪʩʦʚʝʪʩʢʦʤ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʨ. ʋʨʘʣ ʧʨʠʦʙʨʝʣʘ ʩʪʘʪʫʩ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʪʨʘʥʩʛʨʘʥʠʯʥʦʡ 

ʨʝʢʠ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʜʣʷ ʫʨʘʣʴʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʙʳʣ ʫʩʪʘʥʦʚʣʝʥ ʩʪʘʪʫʩ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʨʝʯʥʦʛʦ ʙʘʩʩʝʡʥʘ, ʧʦʜ ʢʦʪʦʨʳʤ ʧʦʥʠʤʘʶʪ çʛʝʦʛʨʘʬʠʯʝʩʢʠʡ 

ʨʘʡʦʥ, ʦʭʚʘʪʳʚʘʶʱʠʡ ʜʚʘ ʠʣʠ ʙʦʣʝʝ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʦʧʨʝʜʝʣʷʝʤʳʡ ʛʨʘʥʠʮʘʤʠ-

ʚʦʜʦʨʘʟʜʝʣʘʤʠè [8].  ɺ ʟʦʥʫ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʧʨʠʛʨʘʥʠʯʥʦʛʦ ʢʦʥʪʘʢʪʘ ʚʭʦʜʷʪ 

ʆʨʝʥʙʫʨʛʩʢʘʷ, ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʠ ɸʢʪʶʙʠʥʩʢʘʷ ʦʙʣʘʩʪʠ, ʘ ʧʝʨʠʬʝʨʠʡʥʘʷ 

ʟʦʥʘ ʚʢʣʶʯʘʝʪ ʈʝʩʧʫʙʣʠʢʫ ɹʘʰʢʦʨʪʦʩʪʘʥ ʠ ʏʝʣʷʙʠʥʩʢʫʶ ʦʙʣʘʩʪʴ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʠ ɸʪʳʨʘʫʩʢʫʶ ʦʙʣʘʩʪʴ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʙʘʩʩʝʡʥʘ ʨ.ʋʨʘʣ 

ʦʩʣʦʞʥʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʧʦʣʦʞʝʥʠʝʤ ʪʝʨʨʠʪʦʨʠʠ, ʥʦ ʠ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʦʡ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʪʜʝʣʴʥʳʭ ʩʫʙʲʝʢʪʘʭ 

ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʨʝʛʠʦʥʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʘʢʪʠʚʥʘʷ ʯʘʩʪʴ ʚʦʜʦʩʙʦʨʘ ʨ. ʋʨʘʣ, 

ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʧʨʝʜʝʣʘʭ ʈʝʩʧʫʙʣʠʢʠ ɹʘʰʢʦʨʪʦʩʪʘʥ ʠ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʪʝʨʨʠʪʦʨʠʷ ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʨʠʨʦʜʥʳʭ ʛʝʦʩʠʩʪʝʤ (ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʪʦʢʘ, ʥʝʜʨʦʧʦʣʴʟʦʚʘʥʠʝ, 
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ʤʝʪʘʣʣʫʨʛʠʷ) ʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʝʨʠʬʝʨʠʡʥʦʝ ʧʦʣʦʞʝʥʠʝ, ʨʦʣʴ ʜʘʥʥʳʭ ʨʝʛʠʦʥʦʚ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʦʙʱʝʡ ʵʢʦʣʦʛʦ-ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʙʘʩʩʝʡʥʝ 

ʟʥʘʯʠʪʝʣʴʥʘ. ʋʯʠʪʳʚʘʷ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ, ʬʠʟʠʯʝʩʢʦʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʝʜʠʥʩʪʚʦ 

ʙʘʩʩʝʡʥʘ, ʪʘʢ ʞʝ ʢʘʢ ʠ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚ ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʝʛʦ ʚʦʜ, 

ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʝʜʠʥʳʝ ʦʙɦ ʝʙʘʩʩʝʡʥʦʚʳʝ ʧʨʘʚʠʣʘ ʜʣʷ ʚʩʝʭ 

ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʙʘʩʩʝʡʥʦʚ [4]. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚ ʨʝʛʠʦʥʝ ʫʞʝ ʜʦʩʪʘʪʦʯʥʦ ʜʘʚʥʦ 

ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʨʘʪʝʛʠʠ, 

ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʢʦʤʧʣʝʢʩʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʧʨʠʨʦʜʦʧʦʣʟɹʦʚʘʥʠʝʤ. ʆʩʥʦʚʫ ʜʘʥʥʦʡ 

ʩʪʨʘʪʝʛʠʠ ʜʦʣʞʝʥ ʩʦʩʪʘʚʣʷʪʴ ʙʘʩʩʝʡʥʦʚʳʡ ʧʦʜʭʦʜ, ʧʦʟʚʦʣʷʶʱʠʡ ʦʙʲʝʜʠʥʠʪʴ 

ʨʘʟʣʠʯʥʳʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʝʜʠʥʫʶ ʠʥʪʝʛʨʠʨʦʚʘʥʥʫʶ 

ʢʦʥʮʝʧʮʠʶ ʧʦ ʜʦʩʪʠʞʝʥʠʶ ʫʩʪʦʡʯʠʚʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. ʋʥʠʚʝʨʩʘʣʴʥʳʡ 

ʭʘʨʘʢʪʝʨ ʙʘʩʩʝʡʥʦʚʦʡ ʢʦʥʮʝʧʮʠʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʦ ʨʝʯʥʦʤ 

ʙʘʩʩʝʡʥʝ ʢʘʢ ʦ ʩʚʝʨʭʩʣʦʞʥʦʡ ʠʝʨʘʨʭʠʯʝʩʢʠ ʫʩʪʨʦʝʥʥʦʡ ʧʨʠʨʦʜʥʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʝ, ʦʙʲʝʜʠʥʝʥʥʦʡ ʦʙʱʠʤʠ ʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ, 

ʚʝʝɦʩʪʚʝʥʥʳʤʠ, ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʧʦʪʦʢʘʤʠ [4]. 

ʂʨʦʤʝ ʪʦʛʦ, ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʫʩʧʝʰʥʦʡ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʨʘʪʝʛʠʠ, 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʠʩʪʦʨʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ ʩʧʝʮʠʬʠʢʫ ʙʘʩʩʝʡʥʘ ʨ. ʋʨʘʣ, 

ʪʝʨʨʠʪʦʨʠʷ ʢʦʪʦʨʦʛʦ ʚ ʦʪʣʠʯʠʝ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʙʘʩʩʝʡʥʦʚ, ʜʣʠʪʝʣʴʥʦʝ ʚʨʝʤʷ ʦʩʚʘʠʚʘʣʘʩʴ ʚ ʨʘʤʢʘʭ ʝʜʠʥʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʘ ʩ ʦʙʱʝʡ ʩʠʩʪʝʤʦʡ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʨʷʜ 

ʩʪʨʫʢʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ (ʘʩʠʤʤʝʪʨʠʷ, ʘʩʠʥʭʨʦʥʥʦʩʪʴ) 

[3], ʪʠʧʠʯʥʳʭ ʜʣʷ ʜʨʫʛʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʜʣʷ 

ʙʘʩʩʝʡʥʘ ʨ.ʋʨʘʣ ʥʝ ʭʘʨʘʢʪʝʨʥʳ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʥʘʣʠʯʠʝ ʦʙʱʠʭ 

ʠʩʪʦʨʠʯʝʩʢʠʭ, ʛʝʦʧʦʣʠʪʠʯʝʩʢʠʭ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʘʩʧʝʢʪʦʚ ʜʦʣʞʥʦ ʩʪʘʪʴ 

ʦʧʨʝʜʝʣʷʶʱʠʤ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʨʘʪʝʛʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝʤ.  

ʈʝʛʠʦʥʘʣʴʥʘʷ ʩʧʝʮʠʬʠʢʘ ʩʪʨʫʢʪʫʨʳ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ ʚʦʜʦʩʙʦʨʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ, ʢʦʪʦʨʦʝ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʧʦʵʪʘʧʥʦ ʩ ʫʯʸʪʦʤ ʚʦʟʨʘʩʪʘʶʱʠʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʛʦʩʫʜʘʨʩʪʚʘ (ʪʘʙʣʠʮʘ 1). 
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ʊʘʙʣʠʮʘ 1 

ʆʩʥʦʚʥʳʝ ʵʪʘʧʳ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʩʚʦʝʥʠʷ ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʙʘʩʩʝʡʥʘ ʨ. ʋʨʘʣ 

ʇʝʨʠʦʜ ɻʠʜʨʦʛʨʘʬʠʯʝʩʢ

ʠʝ ʫʯʘʩʪʢʠ 

ʆʩʥʦʚʥʳʝ ʚʠʜʳ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ 

ʕʢʦʣʦʛʦ-ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʩʣʝʜʩʪʚʠʷ 

18 ʚ. ɺʝʨʭʥʝʝ ʠ 

ʩʨʝʜʥʝʝ ʪʝʯʝʥʠʝ 

ʨ.ʋʨʘʣ 

ɸʛʨʘʨʥʦʝ ʦʩʚʦʝʥʠʝ  ʠʟʤʝʥʝʥʠʝ ʩʢʣʦʥʦʚʦʛʦ 

ʩʪʦʢʘ; ʫʩʠʣʝʥʠʝ 

ʠʥʬʠʣʴʪʨʘʮʠʠ ʪʘʣʳʭ ʠ 

ʜʦʞʜʝʚʳʭ ʚʦʜ 

1ʷ 

ʧʦʣʦʚʠʥʘ 

19 ʚ. 

ɺʝʨʭʥʝʝ ʪʝʯʝʥʠʝ  

ʨʨ. ʍʫʜʦʣʘʟ, 

ʊʘʥʘʣʳʢ 

(ʧʨʘʚʳʝ ʧʨʠʪʦʢʠ 

ʨ. ʋʨʘʣ) 

ɻʦʨʥʦʟʘʚʦʜʩʢʦʝ ʦʩʚʦʝʥʠʝ 

(ʜʦʙʳʯʘ 

ʤʝʜʥʦʢʦʣʯʝʜʘʥʥʳʭ ʨʫʜ, 

ʨʦʩʩʳʧʥʦʛʦ ʠ ʨʫʜʥʦʛʦ 

ʟʦʣʦʪʘ)  

ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʪʝʭʥʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ; 

ʥʘʨʫʰʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ 

1-ʷ 

ʧʦʣʦʚʠʥʘ 

20 ʚ. 

ɺʝʨʭʥʝʝ ʪʝʯʝʥʠʝ 

ʨ.ʋʨʘʣ, ʚʝʨʭʥʝʝ 

ʪʝʯʝʥʠʝ ʨ.ʀʣʝʢ 

ʈʘʟʨʘʙʦʪʢʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʤʝʜʥʦʢʦʣʯʝʜʘʥʥʳʭ ʨʫʜ ʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʤʝʜʝʧʣʘʚʠʣʴʥʳʭ ʠ 

ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʭ ʟʘʚʦʜʦʚ 

(ʛʛ. ʉʠʙʘʡ, ɹʘʡʤʘʢ, 

ʄʘʛʥʠʪʦʛʦʨʩʢ, 

ʅʦʚʦʪʨʦʠʮʢ); ʨʘʟʨʘʙʦʪʢʘ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʭʨʦʤʠʪʦʚ 

ʚ ɸʢʪʶʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʪʝʭʥʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ; 

ʥʘʨʫʰʝʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ; 

ʪʨʘʥʩʬʦʨʤʘʮʠʷ 

ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ 

ʨʝʯʥʳʭ ʚʦʜ 

50 ʛʛ. ʉʨʝʜʥʝʝ ʪʝʯʝʥʠʝ 

ʨ.ʋʨʘʣ (ʚ 

ʧʨʝʜʝʣʘʭ 

ʆʨʝʥʙʫʨʛʩʢʦʡ 

ʦʙʣʘʩʪʠ) 

ʐʠʨʦʢʦʤʘʩʰʪʘʙʥʦʝ 

ʦʩʚʦʝʥʠʝ ʮʝʣʠʥʥʳʭ ʠ 

ʟʘʣʝʞʥʳʭ ʟʝʤʝʣʴ. 

ʠʟʤʝʥʝʥʠʝ ʩʢʣʦʥʦʚʦʛʦ 

ʩʪʦʢʘ; ʫʩʠʣʝʥʠʝ 

ʠʥʬʠʣʴʪʨʘʮʠʠ ʪʘʣʳʭ ʠ 

ʜʦʞʜʝʚʳʭ ʚʦʜ; 

ʩʦʢʨʘʱʝʥʠʝ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ 

1958-

1966 ʛʛ. 

ɺʝʨʭʥʝʝ ʪʝʯʝʥʠʝ  

ʨ. ʋʨʘʣ 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ 

ʀʨʠʢʣʠʥʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʠʟʤʝʥʝʥʠʷ ʚʦʜʥʦʛʦ, 

ʚʦʟʜʫʰʥʦʛʦ ʠ 

ʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʦʚ; 

ʙʝʨʝʛʦʚʘʷ ʘʙʨʘʟʠʷ 

90 ʛʛ. ɹʘʩʩʝʡʥ ʨ.ʋʨʘʣ ʈʘʟʨʫʰʝʥʘ ʝʜʠʥʘʷ ʩʠʩʪʝʤʘ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ.  

ʅʘʨʫʰʝʥʠʝ ʙʘʩʩʝʡʥʦʚʦʛʦ 

ʧʨʠʥʮʠʧʘ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ 

 

ʀʥʜʫʩʪʨʠʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ ʨʘʟʨʘʙʦʪʢʦʡ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ  

ʚʝʨʭʥʝʤ ʪʝʯʝʥʠʠ ʨ.ʋʨʘʣ. ʊʘʢ, ʩ ʢʦʥʮʘ XIX  ʚ. ʠ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʦʙʳʚʘʣʦʩʴ 

ʟʦʣʦʪʦ ʠʟ ʨʦʩʩʳʧʥʳʭ ʠ ʢʦʨʝʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, ʘ ʩ 1920-1930 ʛʛ. ʥʘʯʘʣʦʩʴ 

ʘʢʪʠʚʥʦʝ ʦʩʚʦʝʥʠʝ ʤʝʜʥʦʢʦʣʯʝʜʘʥʥʳʭ ʨʫʜ, ʧʝʨʚʳʝ ʤʝʜʝʧʣʘʚʠʣʴʥʳʝ ʟʘʚʦʜʳ ï 

ɹʘʡʤʘʢʩʢʠʡ ʠ ʉʠʙʘʡʩʢʠʡ ï ʬʫʥʢʮʠʦʥʠʨʦʚʘʣʠ ʥʘ ʨʫʜʘʭ ʉʠʙʘʡʩʢʦʛʦ ʤʝʜʥʦ-

ʮʠʥʢʦʚʦ-ʢʦʣʯʝʜʘʥʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʜʦ 1957 ʛ. ʅʘ ʙʘʟʝ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 
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ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʨʫʜ ʯʝʨʥʳʭ, ʮʚʝʪʥʳʭ (ʤʝʜʴ, ʮʠʥʢ) ʠ ʜʨʘʛʦʮʝʥʥʳʭ (ʟʦʣʦʪʦ) 

ʤʝʪʘʣʣʦʚ ʚ 1930ς1970-ʭ ʛʛ. ʙʳʣʠ ʩʦʟʜʘʥʳ ʢʨʫʧʥʳʝ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʝ 

ʧʨʝʜʧʨʠʷʪʠʷ ï ʄʘʛʥʠʪʦʛʦʨʩʢʠʡ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʢʦʤʙʠʥʘʪ (1932 ʛ.), 

ɹʫʨʠʙʘʝʚʩʢʠʡ (1930 ʛ.), ɼʦʥʩʢʦʡ (1938 ʛ.), ɻʘʡʩʢʠʡ (1966 ʛ.) ʠ ʋʯʘʣʠʥʩʢʠʡ 

(1974 ʛ.) ʛʦʨʥʦ-ʦʙʦʛʘʪʠʪʝʣʴʥʳʝ ʢʦʤʙʠʥʘʪʳ, ɹʘʰʢʠʨʩʢʠʡ ʤʝʜʥʦ-ʩʝʨʥʳʡ 

ʢʦʤʙʠʥʘʪ (1959 ʛ., ʩ 2004 ʛ. ï ʉʠʙʘʡʩʢʠʡ ʬʠʣʠʘʣ ʋʯʘʣʠʥʩʢʦʛʦ ɻʆʂ), ʧʦʟʜʥʝʝ ï 

ʦʙʦʛʘʪʠʪʝʣʴʥʳʝ ʬʘʙʨʠʢʠ ʚ ʧʦʩʝʣʢʘʭ ɻʨʘʥʠʪʥʦʤ ʠ ʌʝʨʰʘʤʧʝʥʫʘʟ.  

ɺ ʩʚʷʟʠ ʩ ʤʘʩʰʪʘʙʥʳʤ ʛʦʨʥʦʟʘʚʦʜʩʢʠʤ ʦʩʚʦʝʥʠʝʤ ʪʝʨʨʠʪʦʨʠʠ ʙʘʩʩʝʡʥʘ 

ʨ.ʋʨʘʣ, ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʷ ʩʦʧʨʦʚʦʞʜʘʣʘʩʴ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʢʨʫʧʥʳʭ 

ʚʦʜʦʭʨʘʥʠʣʠʱ (ɺʝʨʭʥʝʫʨʘʣʴʩʢʦʝ, ʄʘʛʥʠʪʦʛʦʨʩʢʦʝ, ʀʨʠʢʣʠʥʩʢʦʝ, 

ɸʢʪʶʙʠʥʩʢʦʝ), ʢʦʪʦʨʳʝ ʨʝʰʘʣʠ ʟʘʜʘʯʫ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʥʘʩʝʣʝʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʩ 1932 ʛ. ɻʠʧʨʦʚʦʜʦʤ ʥʘʯʘʪʘ 

ʨʘʟʨʘʙʦʪʢʘ ʩʭʝʤʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʙʘʩʩʝʡʥʘ 

ʨ. ʋʨʘʣ,  ʚʢʣʶʯʘʶʱʝʡ ʚʦʧʨʦʩʳ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʜʣʷ ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʷ 

ʬʦʨʤʠʨʦʚʘʚʰʠʭʩʷ ʧʨʦʤʳʣhʝʥʥʳʭ ʮʝʥʪʨʦʚ ʥʘ ʙʘʟʝ ʦʪʢʨʳʪʳʭ ʠ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ɿʘʫʨʘʣʴʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʪʦʢʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʚʝʜʫʱʠʭ ʬʘʢʪʦʨʦʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʪʦʢʘ ʚ ʪʨʘʥʩʛʨʘʥʠʯʥʦʤ ʙʘʩʩʝʡʥʝ ʠ ʦʙʦʩʪʨʝʥʠʷ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʨʝʢʠ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʠʥʪʝʥʩʠʚʥʳʡ ʟʘʙʦʨ ʚʦʜʳ ʠʟ ʨ.ʋʨʘʣ ʚ ʧʨʝʜʝʣʘʭ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ, ʟʥʘʯʠʪʝʣʴʥʫʶ ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʩʪʦʢʘ ʩʚʷʟʳʚʘʶʪ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩ 

ʵʢʩʧʣʫʘʪʘʮʠʝʡ ʚ ʚʝʨʭʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢʠ ʀʨʠʢʣʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ [3]. 

ʆʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʧʨʦʙʣʝʤʘ ʚʥʫʪʨʠʛʦʜʦʚʦʛʦ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʪʦʢʘ ʚ 

ʪʨʘʥʩʛʨʘʥʠʯʥʦʤ ʙʘʩʩʝʡʥʝ ʨ.ʋʨʘʣ ʧʨʠʦʙʨʝʣʘ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ, ʢʦʛʜʘ 

ʧʝʨʠʦʜ ʠʥʪʝʥʩʠʚʥʦʛʦ ʟʘʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʦʚʧʘʣ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ [7]. ʇʦʣʦʞʝʥʠʝ ʫʩʫʛʫʙʣʷʝʪʩʷ ʝʱʝ ʠ ʪʝʤ, ʯʪʦ 

ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʠ ɸʪʳʨʘʫʩʢʘʷ ʦʙʣʘʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʥʝ 

ʠʤʝʶʱʠʝ ʘʣʪɹʝʨʥʘʪʠʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʷ, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ 

ʩʪʝʧʝʥʠ ʟʘʚʠʩʷʪ ʦʪ ʧʝʨʝʜʘʥʥʳʭ ʦʙʲʸʤʦʚ ʩʪʦʢʘ ʨ. ʋʨʘʣ ʠʟ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ.  
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ɺ ʮʝʣʦʤ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʤʘʩʰʪʘʙʥʦʝ ʧʨʦʤʳʰʣʝʥʥʦʝ 

ʦʩʚʦʝʥʠʝ ʙʘʩʩʝʡʥʘ ʨ. ʋʨʘʣ ʚ XX ʩʪʦʣʝʪʠʠ, ʨʝʛʠʦʥ ʩʦʭʨʘʥʠʣ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʩʧʝʮʠʘʣʠʟʘʮʠʶ (ʨʠʩʫʥʦʢ), ʦʧʨʝʜʝʣʠʚʰʫʶ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʪʨʘʥʩʬʦʨʤʘʮʠʶ ʩʪʝʧʥʳʭ ʵʢʦʩʠʩʪʝʤ ʚʦʜʦʩʙʦʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʦʩʦʙʝʥʥʦ ʚ 

ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʙʘʩʩʝʡʥʘ. 

 

ʈʠʩ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʚ ʧʨʝʜʝʣʘʭ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʯʘʩʪʢʦʚ 

ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʙʘʩʩʝʡʥʘ ʨ. ʋʨʘʣ 

ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʥʳʤ ʚʦʜʦʧʦʪʨʝʙʠʪʝʣʝʤ (ʚ ʪ. ʯ. 

ʦʧʨʝʜʝʣʷʶʱʠʤ ʚʝʣʠʯʠʥʫ ʙʝʟʚʦʟʚʨʘʪʥʦʛʦ ʠʟʲʷʪʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ) ʩʨʝʜʠ 

ʚʠʜʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʨʦʰʘʝʤʦʝ ʟʝʤʣʝʜʝʣʠʝ, 

ʢʦʪʦʨʦʝ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʦʚ ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʙʘʩʩʝʡʥʘ ʨ. ʋʨʘʣ ʷʚʣʷʝʪʩʷ 
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ʢʣʶʯʝʚʳʤ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʧʣʦʱʘʜʠ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ  ʠ ʝʩʣʠ ʨʘʥʴʰʝ ʧʦʣʠʚʥʦʝ ʟʝʤʣʝʜʝʣʠʝ ʙʳʣʦ 

ʧʨʠʦʨʠʪʝʪʦʤ ʶʞʥʳʭ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʦʚ ʨʝʩʧʫʙʣʠʢʠ, ʪʦ ʢ 90-ʤ ʛʛ. 

ʫʚʝʣʠʯʠʣʘʩʴ ʜʦʣʷ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʚ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ, ʚ ʪ.ʯ. ʠ ʚ ʧʨʝʜʝʣʘʭ 

ʙʘʩʩʝʡʥʘ ʨ.ʋʨʘʣ.  ʉʦʛʣʘʩʥʦ ʣʠʪʝʨʘʪʫʨʥʳʤ ʜʘʥʥʳʤ, ʚ 80-ʝ ʛʛ. ʪʦʣʴʢʦ ʚ ʧʨʝʜʝʣʘʭ 

ʥʠʞʥʝʛʦ ʪʝʯʝʥʠʷ ʨ. ʋʨʘʣ (ʢʘʟʘʭʩʪʘʥʩʢʠʡ ʫʯʘʩʪʦʢ), ʥʘ 800-ʢʤ ʫʯʘʩʪʢʝ ʦʪ ʛ. 

ʋʨʘʣʴʩʢ ʜʦ ʫʩʪʴʷ,  ʥʘʩʯʠʪʳʚʘʣʦʩʴ 50 ʚʦʜʦʟʘʙʦʨʥʳʭ ʢʘʥʘʣʦʚ, ʚʢʣʶʯʘʷ 

ʦʨʦʩʠʪʝʣʴʥʳʝ ʢʘʥʘʣʳ ʠʟ ʨʫʢʘʚʘ ʂʫh ʫʤ, ʩ ʩʫʤʤʘʨʥʳʤ ʚʦʜʦʟʘʙʦʨʦʤ 35,7 ʤ
3
/ʩ [1]. 

ɺ 90-ʝ ʛʛ. ʧʨʦʠʟʦʰʣʦ ʟʥʘʯʠʪʝʣʥɹʦʝ ʩʥʠʞʝʥʠʝ ʧʣʦʱʘʜʝʡ ʨʝʛʫʣʷʨʥʦʛʦ ʠ 

ʣʠʤʘʥʥʦʛʦ ʦʨʦʰʝʥʠʷ ʟʝʤʝʣʴ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʭʥʠʯʝʩʢʠʤ ʠʟʥʦʩʦʤ 

ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ ʠ ʧʣʦʪʠʥ, ʘ ʪʘʢʞʝ ʩ ʧʝʨʝʚʦʜʦʤ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʠ 

ʣʠʤʘʥʦʚ ʚ ʨʘʟʨʷʜ ʟʘʣʠʚʥʳʭ ʩʝʥʦʢʦʩʦʚ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʂʘʟʘʭʩʪʘʥ ʨʘʟʨʘʙʦʪʘʥ ʮʝʣʳʡ ʨʷʜ ʧʨʦʛʨʘʤʤ ʨʘʟʚʠʪʠʷ ʦʨʦh ʘʝʤʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, ʚ 

ʪ.ʯ. ʠ ʚ ʧʨʝʜʝʣʘʭ ʙʘʩʩʝʡʥʘ ʨ.ʋʨʘʣ, ʚ ʭʦʜʝ ʨʝʘʣʠʟʘʮʠʠ ʢʦʪʦʨʳʭ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ (ʥʘʧʨʠʤʝʨ, ʚ ɸʢʪʶʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩ 

14 ʜʦ 43 ʪʳʩ.ʛʘ) [5].   

ʉ ʮʝʣʴʶ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʚ 1996 ʛ. ʈʦʩʩʠʡʩʢʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʢʦʤʠʩʩʠʝʡ ʧʦ ʪʨʘʥʩʛʨʘʥʠʯʥʳʤ 

ʚʦʜʘʤ ʙʳʣ ʫʪʚʝʨʞʜʝʥ çʇʨʦʪʦʢʦʣ ʦ ʩʦʚʤʝʩʪʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ ʦʭʨʘʥʝ 

ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʢʦʦʨʜʠʥʘʮʠʠ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʙʘʩʩʝʡʥʝ ʨ.ʋʨʘʣè. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤ ʜʦʢʫʤʝʥʪʦʤ ʙʳʣʠ 

ʦʧʨʝʜʝʣʝʥʳ ʦʙʲʸʤʳ, ʧʝʨʝʜʘʚʘʝʤʳʝ ʈʌ ʚ ʈʂ ʩʪʦʢʘ ʨ. ʋʨʘʣ ʚ ʛʦʜʳ ʨʘʟʣʠʯʥʦʡ 

ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʟʘʩʫʰʣʠʚʳʤ ʣʝʪʦʤ 2010 ʛ. ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʈʦʩʚʦʜʨʝʩʫʨʩʳ ʩʦʛʣʘʩʦʚʘʣʠ ʫʚʝʣʠʯʝʥʠʝ ʩʙʨʦʩʥʳʭ ʨʘʩʭʦʜʦʚ ʠʟ 

ʀʨʠʢʣʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʩ 15 ʜʦ 20 ʤ
3
/ʩ. ʅʦ, ʤʥʦʛʠʝ ʨʦʩʩʠʡʩʢʠʝ ʠ 

ʢʘʟʘʭʩʪʘʥʩʢʠʝ ʩʧʝʮʠʘʣʠʩʪʳ ʦʪʤʝʯʘʶʪ ʢʘʢ ʜʝʢʣʘʨʘʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ ʜʘʥʥʦʛʦ 

ʜʦʢʫʤʝʥʪʘ, ʪʘʢ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʥʦʚʦʛʦ ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʛʣʘʰʝʥʠʷ [6] 

ʥʘ ʦʩʥʦʚʝ ʙʘʩʩʝʡʥʦʚʦʛʦ ʧʨʠʥʮʠʧʘ, ʢʦʪʦʨʳʡ ʜʦʣʞʝʥ ʩʪʘʪʴ ʦʩʥʦʚʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʫʨʝʛʫʣʠʨʦʚʘʥʠʷ ʢʦʥʬʣʠʢʪʦʚ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʧʨʝʜʝʣʘʭ 

ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʙʘʩʩʝʡʥʘ ʨ.ʋʨʘʣ. 
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ʉʪʘʪʴʷ ʧʦʜʛʦʪʦʚʣʝʥʘ ʚ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʩ ʉʆ ʀ ɼɺʆ 

ʈɸʅ ççʊʨʘʥʩʛʨʘʥʠʯʥʳʝ ʨʝʯʥʳʝ ʙʘʩʩʝʡʥʳ ʚ ʘʟʠʘʪʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ: ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ 

ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʩʨʝʜʳ ʠ ʧʝʨʩʧʝʢʪʠʚʳ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡè ʠ ʧʨʦʝʢʪʘ ʈʌʌʀ ˉ 13 - 05-97028 çʈʘʟʨʘʙʦʪʢʘ ʧʨʠʥʮʠʧʦʚ 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʙʘʩʩʝʡʥʘ ʨ.ʋʨʘʣè. 
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ʇʦ ʩʦʙʩʪʚʝʥʥʳʤ ʨʝʩʫʨʩʘʤ ʧʨʝʩʥʦʡ ʚʦʜʳ ʂʨʳʤ ʦʪʥʦʩʠʪʩʷ ʢ ʦʜʥʦʤʫ ʠʟ 

ʩʘʤʳʭ ʚʦʜʦʥʝʜʦʩʪʘʪʦʯʥʳʭ ʨʝʛʠʦʥʦʚ ɽʚʨʦʧʳ ʠ ʨʘʥʝʝ ʥʘ 80% ʟʘʚʠʩʝʣ ʦʪ 

ʚʥʝʰʥʝʛʦ ʠʩʪʦʯʥʠʢʘ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʢʦʪʦʨʳʤ ʷʚʣʷʣʩʷ ʉʝʚʝʨʦ-ʂʨʳʤʩʢʠʡ ʢʘʥʘʣ, 

ʧʦʜʘʶʱʠʡ ʚʦʜʫ ʠʟ ɼʥʝʧʨʘ ʥʘ ʧʦʣʫʦʩʪʨʦʚ.  

ʇʦʩʣʝ ʚʦʩʩʦʝʜʠʥʝʥʠʷ ʂʨʳʤʘ ʩ ʈʦʩʩʠʝʡ ʠ ʧʝʨʝʢʨʳʪʠʝʤ ʩʦ ʩʪʦʨʦʥʳ 

ʋʢʨʘʠʥʳ ʧʦʜʘʯʠ ʚʦʜʳ ʧʦ ʢʘʥʘʣʫ, ʥʘ ʧʦʣʫʦʩʪʨʦʚʝ ʩʣʦʞʠʣʘʩʴ ʥʘʧʨʷʞʝʥʥʘʷ 

ʦʙʩʪʘʥʦʚʢʘ ʩ ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʝʤ ʥʘʩʝʣʝʥʠʷ ʠ ʭʦʟʷʡʩʪʚʘ. ʅʘ ʤʦʤʝʥʪ ʧʨʠʥʷʪʠʷ 

ʂʨʳʤʘ ʚ ʩʦʩʪʘʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩʠʪʫʘʮʠʷ ʦʩʣʦʞʥʷʣʘʩʴ ʟʥʦʡʥʳʤ ʣʝʪʦʤ, 

ʧʨʦʰʣʦʛʦʜʥʝʡ ʟʘʩʫʰʣʠʚʦʡ ʦʩʝʥʴʶ ʠ ʤʘʣʳʤ ʢʦʣʠʯʝʩʪʚʦʤ ʦʩʘʜʢʦʚ ʠ ʩʥʝʛʘ ʚ 

ʤʠʥʫʚʰʠʡ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ.  

ʆʙʱʝʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 2 ʢʤ
3
 ʚ ʛʦʜ. 

ɿʘ ʩʯʝʪ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʪʦʢʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ï ʦʢʦʣʦ 0,9 ʢʤ
3
 

ʚ ʛʦʜ, ʦʢʦʣʦ 7% ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʘʣʘʥʩʘ ʧʦʢʨʳʚʘʶʪ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʠ 5% 

ï ʦʧʨʝʩʥʝʥʥʘʷ ʤʦʨʩʢʘʷ ʚʦʜʘ [1].  

ʂ ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʘʤ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʦʪʥʦʩʷʪʩʷ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ, ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʩʪʦʢʘ ʠ ʨʘʥʝʝ ʚʦʜʳ ʉʝʚʝʨʦ-ʂʨʳʤʩʢʦʛʦ ʢʘʥʘʣʘ. 

ʅʘ ʧʦʣʫʦʩʪʨʦʚʝ ʚʳʷʚʣʝʥʦ ʠ ʨʘʟʚʝʜʘʥʦ 11 ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʤʝʩʪʥʳʭ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʩʦʩʪʦʷʱʠʭ ʠʟ 78 ʫʯʘʩʪʢʦʚ. ʄʝʩʪʦʨʦʞʜʝʥʠʷ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ 

ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʘʭ ʢʘʨʙʦʥʘʪʥʳʭ ʦʪʣʦʞʝʥʠʡ ʨʝʛʠʦʥʘ ʈʘʚʥʠʥʥʦ-ʂʨʳʤʩʢʦʛʦ 
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39 

ʘʨʪʝʟʠʘʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʠ ʚ ʶʨʩʢʠʭ ʟʘʢʘʨʩʪʦʚʘʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ɻʦʨʥʦ-

ʂʨʳʤʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. 

ʇʨʦʛʥʦʟʥʳʝ ʨʝʩʫʨʩʳ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩʦʩʪʘʚʣʷʶʪ 475 ʤʣʥ ʤ
3
.  

ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʳʝ, ʢʘʣʴʮʠʝʚʦ-ʥʘʪʨʠʝʚʳʝ, ʘ ʚ ʥʝʢʦʪʦʨʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ (ʉʝʚʝʨʦ-ʉʠʚʘʰʩʢʦʝ, ʉʫʜʘʢʩʢʦʝ, ɹʝʣʦʛʦʨʩʢʦʝ) ʥʘ ʦʪʜʝʣʴʥʳʭ 

ʫʯʘʩʪʢʘʭ - ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʳʝ, ʢʘʣʴʮʠʝʚʦ-ʤʘʛʥʠʝʚʳʝ ʠ 

ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʭʣʦʨʠʜʥʳʝ ʢʘʣʴʮʠʝʚʦ-ʤʘʛʥʠʝʚʳʝ ʩ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ ʦʪ 0,1 ʜʦ 

2,1 ʛ/ʜʤ
3
. ʇʨʝʩʥʳʝ ʠ ʩʣʘʙʦ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʝ (ʤʝʥʝʝ 1,5 ʛ/ʜʤ

3
) ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ 

(ʠʩʪʦʯʥʠʢ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ) ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʂʨʳʤʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʥʝʙʦʣʴʰʦʛʦ ʧʦ 

ʧʣʦʱʘʜʠ ʫʯʘʩʪʢʘ ʚ ʝʛʦ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʧʦʣʫʦʩʪʨʦʚʘ. 

ʆʙʱʠʝ ʫʪʚʝʨʞʜʝʥʥʳʝ ʟʘʧʘʩʳ ʧʨʝʩʥʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʩʦʩʪʘʚʣʷʶʪ 1178,3 

ʪʳʩ. ʤ
3
/ʩʫʪʢʠ, ʠʟ ʥʠʭ 987, 1 ʪʳʩ. ʤ

3
/ʩʫʪʢʠ ʨʘʟʚʝʜʘʥʥʳʝ ʠ 191,2 ʪʳʩ. ʤ

3
/ʩʫʪʢʠ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʨʘʟʚʝʜʘʥʥʳʝ. ʇʨʦʛʥʦʟʥʳʝ ʟʘʧʘʩʳ ʧʨʝʩʥʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ 

ʩʦʩʪʘʚʣʷʶʪ 1300,8 ʪʳʩ. ʢʫʙ. ʤ/ʩʫʪʢʠ.  

ʆʙʱʠʡ ʦʪʙʦʨ ʧʨʝʩʥʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʛʦʜ ʩʦʩʪʘʚʠʣ 464,4 ʪʳʩ. ʤ
3
/ʩʫʪʢʠ [3]. 

ʂʘʯʝʩʪʚʦ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʝ ʚʩʝʛʜʘ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʦʨʤʘʤ. ʕʪʦ ʚʳʟʚʘʥʦ 

ʥʝʩʦʙʣʶʜʝʥʠʝʤ ʥʦʨʤ ʦʭʨʘʥʳ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʟʘʛʨʷʟʥʝʥʠʝʤ ʠʭ ʥʠʪʨʘʪʘʤʠ. ɺ 

ʥʝʢʦʪʦʨʳʭ ʤʝʩʪʘʭ ʦʪʤʝʯʘʝʪʩʷ ʯʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʦʝ ʙʘʢʪʝʨʠʘʣʴʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ, 

ʧʨʦʠʩʭʦʜʠʪ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ. 

ɸʨʝʘʣʳ ʚʳʩʦʢʦʡ ʠ ʦʯʝʥʴ ʚʳʩʦʢʦʡ ʫʷʟʚʠʤʦʩʪʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ 

ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ ʚ ʦʩʥʦʚʥʦʤ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʠ ʶʞʥʦʡ ʯʘʩʪʷʭ ɸʡ-ʇʝʪʨʠʥʩʢʦʛʦ 

ʤʘʩʩʠʚʘ ɻʣʘʚʥʦʡ ʂʨʳʤʩʢʦʡ ʛʨʷʜʳ ʠ ʩʦʚʧʘʜʘʶʪ ʩ ʪʝʨʨʠʪʦʨʠʝʡ ʚʳʩʦʢʦʡ 

ʟʘʢʘʨʩʪʦʚʘʥʥʦʩʪʠ. 

ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ʂʨʳʤʩʢʠʭ ʨʝʢ ʚ ʩʨʝʜʥʠʡ ʧʦ ʚʦʜʥʦʩʪʠ ʛʦʜ ʩʦʩʪʘʚʣʷʶʪ 

910 ʤʣʥ ʤ
3
 (ʠʣʠ 33,7 ʪʳʩ. ʤ

3 
ʥʘ 1 ʢʤ

2
 ʠ 1,2 ʪʳʩ. ʣ/ʩʫʪʢʠ ʥʘ ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ), 

ʫʤʝʥʴʰʘʷʩʴ ʚ ʤʘʣʦʚʦʜʥʳʡ ʛʦʜ ʧʦʯʪʠ ʚ 4 ʨʘʟʘ [3].  

ʉʘʤʳʝ ʤʥʦʛʦʚʦʜʥʳʝ ʢʨʳʤʩʢʠʝ ʨʝʢʠ ʏʝʨʥʘʷ, ɹʝʣʴʙʝʢ, ɹʠʶʢ-ʂʘʨʘʩʫ, 

ʉʘʣʛʠʨ, ɸʣʴʤʘ, ʂʘʯʘ. ʀʭ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʨʘʩʭʦʜ ʚʦʜʳ ʙʦʣʝʝ 2 ʤ
3
/ ʩʝʢ, ʯʪʦ ʚ 
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ʛʦʜ ʩʦʩʪʘʚʣʷʝʪ ʙʦʣʝʝ 60 ʤʣʥ ʤ
3
. ʈʝʢʠ ʟʘʨʝʛʫʣʠʨʦʚʘʥʳ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʤʠ 

ʩʦʦʨʫʞʝʥʠʷʤʠ (ʜʘʣʝʝ ï ɻʊʉ). 

ɿʥʘʯʠʪʝʣʴʥʘʷ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʚʦʜʦʩʙʦʨʥʳʝ ʠ ʚʦʜʦʦʭʨʘʥʥʳʝ 

ʪʝʨʨʠʪʦʨʠʠ, ʦʪʩʫʪʩʪʚʠʝ ʠʩʪʦʯʥʠʢʦʚ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ 

ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʧʨʠʚʦʜʷʪ ʢ ʫʭʫʜʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʦʜʳ 

ʤʝʩʪʥʳʭ ʚʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. 

ʆʩʥʦʚʥʳʤ ʧʨʠʝʤʥʠʢʦʤ ʟʘʛʨʷʟʥʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʷʚʣʷʝʪʩʷ ʨ. ʉʘʣʛʠʨ, ʚ 

ʢʦʪʦʨʫʶ ʩʙʨʘʩʳʚʘʝʪʩʷ ʩʚʳʰʝ 80% ʠʭ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʚ ʂʨʳʤʫ (ʠ ʚ ʢʦʥʝʯʥʦʤ 

ʩʯʝʪʝ ʚ ʉʠʤʬʝʨʦʧʦʣʴʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ). ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ 10-ʠ ʣʝʪ 

ʦʨʛʘʥʳ ʩʘʥʵʧʠʜʥʘʜʟʦʨʘ ʝʞʝʛʦʜʥʦ ʚʳʷʚʣʷʶʪ ʚ ʚʦʜʝ ʉʠʤʬʝʨʦʧʦʣʴʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʭʦʣʝʨʥʳʡ ʚʠʙʨʠʦʥ ʚ ʘʚʠʨʫʣʝʥʪʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʆʯʝʥʴ ʥʠʟʢʦʡ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʠʭ 

ʟʘʛʨʫʞʝʥʥʦʩʪʴ ʩʦʩʪʘʚʣʷʝʪ ʣʠʰʴ 36%.  

ʅʘ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʦʪʦʢʦʚ ʦʢʘʟʳʚʘʝʪ ʠ ʩʙʨʦʩ 

ʜʨʝʥʘʞʥʳʭ ʚʦʜ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ ʙʝʟ ʦʯʠʩʪʢʠ. ɻʣʘʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ 

ʟʘʛʨʷʟʥʝʥʠʷ ʜʨʝʥʘʞʥʦ-ʩʙʨʦʩʥʳʭ ʚʦʜ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ (ʧʨʝʚʳʰʝʥʠʝ ʇɼʂ 

ʧʦ ʩʫʭʦʤʫ ʦʩʪʘʪʢʫ, ʩʦʜʝʨʞʘʥʠʶ ʭʣʦʨʠʜʦʚ, ʩʫʣʴʬʘʪʦʚ ʠ ʥʘʪʨʠʷ) ʷʚʣʷʶʪʩʷ: 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʨʝʥʘʞʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʫʜʘʣʝʥʠʷ ʞʠʜʢʠʭ ʩʪʦʢʦʚ (ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ 

ʚ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʢʘʥʘʣʠʟʘʮʠʠ), ʥʘʨʫʰʝʥʠʝ ʫʩʣʦʚʠʡ 

ʭʨʘʥʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʫʜʦʙʨʝʥʠʡ ʠ ʜʨ. 

ʈʘʥʝʝ ʚʦʜʳ Ceʚepo-ʂʨʳʤʩʢʦʛʦ ʢʘʥʘʣʘ ʦʪʥʦʩʠʣʠʩʴ ʢ ʦʩʥʦʚʥʦʤʫ ʠʩʪʦʯʥʠʢʫ 

ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʧʦʣʫʦʩʪʨʦʚʘ. ʉʂʂ ʙʳʣ ʩʦʦʨʫʞʝʥ ʜʣʷ 

ʧʝʨʝʜʘʯʠ ʟʘʨʝʛʫʣʠʨʦʚʘʥʥʦʛʦ ʩʪʦʢʘ ʨ. ɼʥʝʧʨ ʩ ʮʝʣʴʶ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʠ 

ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʛʦʨʦʜʦʚ ʉʠʤʬʝʨʦʧʦʣʷ, ʉʝʚʘʩʪʦʧʦʣʷ, ʜʨʫʛʠʭ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʂʝʨʯʝʥʩʢʦʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʘʡʦʥʘ ʠ ʦʨʦʰʝʥʠʷ 

ʩʝʣʴʭʦʟʫʛʦʜʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʘʥʘʣ ʧʝʨʝʢʨʳʪ ʋʢʨʘʠʥʦʡ. 

ʇʨʦʩʯʝʪʳ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʘʥʘʣʘ 

ʚʳʟʚʘʣʠ ʨʷʜ ʧʨʦʙʣʝʤ: 1) ʧʦʜʥʷʪʠʝ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚ ʨʘʡʦʥʘʭ ʦʨʦʰʝʥʠʷ 

(ʜʦ 30 ʩʤ ʚ ʛʦʜ, ʧʨʠ ʠʟʙʳʪʢʘʭ ʚʦʜʳ ʠ ʙʦʣʴʰʝ). ʇʦʩʣʝʜʩʪʚʠʷ: ʧʦʜʪʦʧʣʝʥʠʝ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʟʦʥʝ ʜʝʡʩʪʚʠʷ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʢʘʥʘʣʘ ʠ 

ʝʛʦ ʚʝʪʚʝʡ; ʨʘʟʚʠʪʠʝ ʧʨʦʮʝʩʩʦʚ ʚʪʦʨʠʯʥʦʛʦ ʟʘʩʦʣʝʥʠʷ; 2) ʩʙʨʦʩʳ, ʩʦʜʝʨʞʘʱʠʝ 
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ʥʠʪʨʘʪʳ ʠ ʧʝʩʪʠʮʠʜʳ, ʟʘʛʨʷʟʥʷʶʪ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʠ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ, ʧʨʠʚʦʜʷʪ ʢ 

ʟʘʨʘʩʪʘʥʠʶ ʚʦʜʦʝʤʦʚ ʠ ʟʘʛʨʷʟʥʝʥʠʶ ʚ ʤʝʩʪʘʭ ʩʙʨʦʩʦʚ (ʦʩʦʙʦ ʚ ʟʘʣʠʚ ʉʠʚʘʰ 

ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ ʠ ʂʘʨʢʠʥʠʪʩʢʠʡ ʟʘʣʠʚ ʏʝʨʥʦʛʦ ʤʦʨʷ); 3) ʫʩʠʣʠʣʦʩʴ ʥʝʛʘʪʠʚʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʟʘ ʩʯʝʪ ʧʦʚʳʰʝʥʠʷ ʥʦʨʤ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʧʦʜ 

ʨʠʩ ʠ ʩʙʨʦʩʦʚ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜ. 

ɿʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʦʥʜʦʚ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʝʩʧʫʙʣʠʢʠ ʩʦʩʪʘʚʣʷʶʪ ʛʠʜʨʦʫʟʣʳ ʠ 

ʛʠʜʨʦʩʦʦʨʫʞʝʥʠʷ ʜʣʷ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʨʝʢ, ʩʠʩʪʝʤʳ ʠ ʩʦʦʨʫʞʝʥʠʷ ʜʣʷ 

ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʷ ʦʨʦʰʘʝʤʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʠ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʟʘʱʠʪʥʳʝ 

ʩʦʦʨʫʞʝʥʠʷ ʦʪ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʜ, ʚʦʜʦʟʘʙʦʨʥʳʝ ʠ ʩʙʨʦʩʥʳʝ 

ʩʦʦʨʫʞʝʥʠʷ, ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʧʨʫʜʳ, ʩʠʩʪʝʤʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʪʦʢʘ. ɹʦʣʴʰʠʥʩʪʚʦ ɻʊʉ ʧʨʫʜʦʚ ʠ ʚʦʜʦʭʨʘʥʠʣʠʱ 

ʩʦʟʜʘʚʘʣʦʩʴ ʚ 1970-1980 ʛʛ. ʜʣʷ ʮʝʣʝʡ ʦʨʦʰʝʥʠʷ, ʦʙʚʦʜʥʝʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʠ ʨʳʙʦʨʘʟʚʝʜʝʥʠʷ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʧʦʣʫʦʩʪʨʦʚʘ 

ʧʦʩʪʨʦʝʥʦ 23 ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʩ ʩʫʤʤʘʨʥʳʤ ʦʙʲʝʤʦʤ 399,47 ʤʣʥ ʤ
3 
ʠ ʙʦʣʝʝ 1,5 

ʪʳʩ. ʧʨʫʜʦʚ [2]. ɺʩʝʛʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʨʳʤʘ ʨʘʩʧʦʣʦʞʝʥʦ 2500 ɻʊʉ, 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ ʠʟ ʢʦʪʦʨʳʭ ʥʫʞʜʘʶʪʩʷ ʚ ʨʝʢʦʥʩʪʨʫʢʮʠʠ. 

ɸʥʘʣʠʟʠʨʫʷ ʚ ʮʝʣʦʤ ʩʦʩʪʦʷʥʠʝ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ: ʚʳʩʦʢʘʷ ʟʘʚʠʩʠʤʦʩʪʴ 

ʦʪ ʚʥʝʰʥʝʛʦ ʠʩʪʦʯʥʠʢʘ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʠʟʥʦʰʝʥʥʦʩʪʴ ʠ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʤʦʱʥʦʩʪʝʡ ʩʠʩʪʝʤ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʚʦʜʦʦʪʚʝʜʝʥʠʷ, ʩʥʠʞʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʦʪʝʥʮʠʘʣʘ ʛʠʜʨʦʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠʟ-ʟʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʦʨʦʩʠʪʝʣʴʥʦʡ ʩʝʪʠ, ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʚʳʧʦʣʥʝʥʠʝ ʚʦʜʦʟʘʱʠʪʥʳʭ 

ʧʨʦʛʨʘʤʤ ʠ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʇʦʜʚʦʜʷ ʠʪʦʛʠ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʩʣʝʜʫʶʱʝʝ. 

ɺʦʜʦʡ ʜʣʷ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʧʦʣʫʦʩʪʨʦʚ ʦʙʝʩʧʝʯʝʥ ʟʘ ʩʯʝʪ 

ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ, ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʜʦʩʪʘʪʦʯʥʦ ʙʣʠʟʢʘ ʢ ʧʦʚʝʨʭʥʦʩʪʠ. ɽʩʪʴ 

ʠ ʘʨʪʝʟʠʘʥʩʢʠʝ ʠʩʪʦʯʥʠʢʠ. ʇʨʘʚʜʘ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʝʨʘʚʥʦʤʝʨʥʦ 

ʧʦ ʨʘʟʥʳʤ ʨʘʡʦʥʘʤ ʂʨʳʤʘ. ʏʘʩʪʴ ʚʦʜʦʟʘʙʦʨʦʚ ʩʣʝʜʫʝʪ ʧʨʠʙʣʠʟʠʪʴ ʢ 

ʧʦʪʨʝʙʠʪʝʣʷʤ, ʪʨʝʙʫʝʪ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʠ ʢʘʯʝʩʪʚʦ ʚʦʜʳ: ʤʝʩʪʘʤʠ ʦʙʥʘʨʫʞʝʥʦ 
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ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʘʣʴʮʠʷ, ʞʝʣʝʟʘ, ʤʘʨʛʘʥʮʘ. ʂ ʪʦʤʫ ʞʝ ʜʦ ʵʪʦʛʦ 

ʩʫʱʝʩʪʚʦʚʘʣʠ ʫʢʨʘʠʥʩʢʠʝ ʥʦʨʤʘʪʠʚʳ, ʘ ʪʝʧʝʨʴ ʤʳ ʜʦʣʞʥʳ ʨʫʢʦʚʦʜʩʪʚʦʚʘʪʴʩʷ 

ʨʦʩʩʠʡʩʢʠʤʠ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʚʦʜʳ ʜʣʷ ʦʨʦʰʝʥʠʷ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʚ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʤ 

ʙʘʣʘʥʩʝ ʈʝʩʧʫʙʣʠʢʠ 80% ʚʦʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʥʫʞʜ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʠʟ 

ʢʦʪʦʨʳʭ 60% ï ʵʪʦ ʦʙʝʩʧʝʯʝʥʠʝ ʚʳʨʘʱʠʚʘʥʠʷ ʨʠʩʘ, ʢʦʪʦʨʳʡ ʪʨʝʙʫʝʪ ʦʯʝʥʴ 

ʤʥʦʛʦ ʚʦʜʳ. ʈʘʥʝʝ ʛʣʘʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʦʨʦʰʝʥʠʷ ʙʳʣ ʉʝʚʝʨʦ-ʂʨʳʤʩʢʠʡ 

ʢʘʥʘʣ, ʙʝʟ ʢʦʪʦʨʦʛʦ ʟʝʤʣʝʜʝʣʠʶ ʧʦʣʫʦʩʪʨʦʚʘ ʥʝ ʦʙʦʡʪʠʩʴ. ʈʝʰʝʥʠʝ ʟʜʝʩʴ ʣʝʞʠʪ 

ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ: ʢʘʥʘʣ ʥʫʞʜʘʝʪʩʷ ʚ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʦʩʦʙʝʥʥʦ ʝʛʦ ʩʝʚʝʨʥʘʷ 

ʯʘʩʪʴ. ɺ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʌ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʘʨʠʘʥʪʳ ʧʦ ʨʝʰʝʥʠʶ ʵʪʦʡ 

ʧʨʦʙʣʝʤʳ ï ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʳ, ʦʙʨʘʟʦʚʘʚʰʝʡʩʷ ʦʪ ʧʦʪʝʨʴ ʧʨʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʉʝʚʝʨʦ-ʂʨʳʤʩʢʦʛʦ ʢʘʥʘʣʘ, ʧʦʠʩʢʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʛʣʫʙʠʥʘʭ ʜʦ 500 ʤ, ʜʦ 

ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤʳ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʣʷʭ ʚ 

ʮʝʣʷʭ ʵʢʦʥʦʤʠʠ ʚʦʜʳ. ʊʷʥʫʪʴ ʚʦʜʦʚʦʜʳ ʩ ʨʦʩʩʠʡʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʟʘ ʜʝʩʷʪʢʠ ʠ 

ʩʦʪʥʠ ʢʠʣʦʤʝʪʨʦʚ ʩ ʮʝʣʴʶ ʦʨʦʰʝʥʠʷ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʵʪʦ ʷʚʥʦʝ ʨʘʩʪʦʯʠʪʝʣʴʩʪʚʦ.  

ʉʥʷʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʩʥʘʙʞʝʥʠʷ ʚʦʜʦʡ ʩ ʪʝʨʨʠʪʦʨʠʠ ʋʢʨʘʠʥʳ ʩʪʘʥʝʪ 

ʚʦʟʤʦʞʥʳʤ ʙʣʘʛʦʜʘʨʷ ʨʘʟʚʠʪʠʶ ʘʨʪʝʟʠʘʥʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ, ʙʦʣʝʝ ʰʠʨʦʢʦʤʫ 

ʚʦʚʣʝʯʝʥʠʶ ʚ ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʦʙʦʨʦʪ ʨʝʩʫʨʩʦʚ ʤʝʩʪʥʳʭ ʨʝʢ. ʇʦʟʚʦʣʠʪ ʨʝʰʠʪʴ ʚ 

ʧʝʨʩʧʝʢʪʠʚʝ ʧʨʦʙʣʝʤʫ ʠ ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʥʘ ʧʦʣʫʦʩʪʨʦʚʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʪʦʤ ʯʠʩʣʝ, ʢʘʢ ʷ ʦʪʤʝʯʘʣ ʚʳʰʝ, 

ʧʨʠʤʝʥʝʥʠʝ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. ʅʘʢʦʥʝʮ, ʤʦʞʥʦ 

ʨʝʩʪʨʫʢʪʫʨʠʟʠʨʦʚʘʪʴ ʟʝʤʣʝʜʝʣʴʯʝʩʢʠʡ ʩʝʢʪʦʨ: ʟʘʤʝʥʠʪʴ ʢʫʣʴʪʫʨʳ, ʚʝʨʥʫʪʴʩʷ ʢ 

ʚʳʨʘʱʠʚʘʥʠʶ ʚʠʥʦʛʨʘʜʘ. 

ɺʦʜʳ ʜʣʷ ʪʝʭʥʠʯʝʩʢʠʭ ʥʫʞʜ, ʧʨʠ ʝʝ ʨʘʮʠʦʥʘʣʴʥʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʠ 

ʥʘʤʝʯʘʝʤʳʭ ʧʨʦʛʨʘʤʤʘʭ ʚ ʈʝʩʧʫʙʣʠʢʝ ʜʦʩʪʘʪʦʯʥʦ. ʆʩʥʦʚʥʦʡ ʨʝʟʝʨʚ ï ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʙʦʨʦʪʥʦʛʦ ʠ ʧʦʚʪʦʨʥʦ-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ.  ʂʘʢ ʠ ʚ ʩʣʫʯʘʝ ʩ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ, ʪʫʪ ʪʨʝʙʫʝʪʩʷ 

ʚʦʜʦʧʦʜʛʦʪʦʚʢʘ.  

ɺ ʨʝʰʝʥʠʠ ʥʘʟʨʝʚʰʠʭ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦʙʣʝʤ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ, 

ʠʤʝʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʥʘʫʯʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ, ʠʥʥʦʚʘʮʠʦʥʥʳʡ ʠ 
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ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʩʠʙʠʨʩʢʠʝ ʫʯʝʥʳʝ, ʦʙʲʝʜʠʥʝʥʥʳʝ ʚ ʢʦʥʩʦʨʮʠʫʤ 

çʅʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ ʮʝʥʪʨ çʂʦʤʧʣʝʢʩʥʳʝ ʨʝʰʝʥʠʷ ʧʦ ʚʦʜʦʧʦʜʛʦʪʦʚʢʝ, 

ʚʦʜʦʦʯʠʩʪʢʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚè (ʩʦʟʜʘʥ ʧʦ ʠʥʠʮʠʘʪʠʚʝ 

ʊʦʤʩʢʦʛʦ ʧʦʣʠʪʝʭʥʠʯʝʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, ʀʥʩʪʠʪʫʪʘ ʬʠʟʠʢʠ ʧʨʦʯʥʦʩʪʠ ʠ 

ʤʘʪʝʨʠʘʣʦʚʝʜʝʥʠʷ ʉʆ ʈɸʅ, ʀʥʩʪʠʪʫʪʘ ʚʦʜʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʉʆ 

ʈɸʅ, ʆʆʆ çʉʠʙʩʪʨʦʡʥʝʬʪʝʛʘʟè), ʧʨʝʜʣʦʞʠʣʠ ʩʚʦʶ ʧʦʤʦʱʴ ʠ ʩʦʜʝʡʩʪʚʠʝ. ʊʝʤ 

ʙʦʣʝʝ, ʯʪʦ ʚʦʧʨʦʩʳ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ ʧʨʦʨʘʙʦʪʘʥʳ ʪʝʦʨʝʪʠʯʝʩʢʠ ʠ ʧʨʘʢʪʠʯʝʩʢʠ, 

ʦʧʨʦʙʦʚʘʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʠ ʧʨʝʜʣʘʛʘʶʪʩʷ ʜʣʷ ʘʜʘʧʪʘʮʠʠ ʚ 

ʂʨʳʤʫ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʦ ʢʘʢ ʤʦʞʥʦ ʙʳʩʪʨʝʝ ʧʦʜʛʦʪʦʚʠʪʴ 

ʢʦʥʢʨʝʪʥʳʝ ʮʝʣʝʚʳʝ ʧʨʦʛʨʘʤʤʳ ʠ ʚʳʡʪʠ ʩ ʥʠʤʠ ʥʘ ʬʝʜʝʨʘʣʴʥʳʝ ʠ 

ʨʝʛʠʦʥʘʣʴʥʳʝ ʩʪʨʫʢʪʫʨʳ.  
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ANTHROPOGENIC FACTORS OF CRITICAL HYDROLOGICAL 

SITUATIONS (BY THE EXAMPLE OF ORENBURG REGION) 
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ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʦʣʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ 

ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʦʩʣʝʜʩʪʚʠʷ ʘʛʨʦʪʝʭʥʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʝʛʫʣʠʨʦʚʘʥʠ ̫ ʩʪʦʢʘ ʨʝʢ ʠ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʘ ʚʦʜʦʩʙʦʨʝ ʚ ʧʨʦʭʦʞʜʝʥʠʠ ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ. 

Annotation. Article focuses on the role of human factors in the formation of emergency 

hydrological character in the Orenburg region. The implications agronomic activities, regulation 

and construction runoff in the catchment area in the passage of the spring flood ʘre considered. 

 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚʝʩʝʥʥʠʝ ʧʦʣʦʚʦʜʴʷ ʭʘʨʘʢʪʝʨʥʳ 

ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʨʝʢ ʫʤʝʨʝʥʥʦʛʦ ʧʦʷʩʘ. ʉʝʟʦʥʥʦʩʪʴ ʧʨʦʭʦʞʜʝʥʠʷ ʧʦʣʦʚʦʜʴʷ 

ʧʦʟʚʦʣʷʝʪ ʧʦʜʛʦʪʦʚʠʪʴʩʷ ʥʘʩʝʣʝʥʠʶ ʢ ʠʭ ʥʘʩʪʫʧʣʝʥʠʶ. ʅʝ ʩʤʦʪʨʷ ʥʘ ʵʪʦ 

ʯʨʝʟʚʳʯʘʡʥʳʝ ʩʠʪʫʘʮʠʠ, ʚʳʟʚʘʥʥʳʝ ʧʦʣʦʚʦʜʴʝʤ, ʦʩʪʘʶʪʩʷ ʩʘʤʳʤ ʤʘʩʩʦʚʳʤ ʧʦ 

ʥʘʥʝʩʝʥʥʦʤʫ ʫʱʝʨʙʫ ʥʘʩʝʣʝʥʠʶ ʠ ʭʦʟʷʡʩʪʚʫ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. ɺ ʆʨʝʥʙʫʨʛʩʢʦʡ 

ʦʙʣʘʩʪʠ ʩ ʚʝʩʝʥʥʠʤ ʧʦʣʦʚʦʜʴʝʤ ʩʚʷʟʘʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʪʝʨʠ 

ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʠ ʭʦʟʷʡʩʪʚʘ ʨʝʛʠʦʥʘ. ʉʫʤʤʘʨʥʳʡ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʛʦʜʦʚʦʡ 

ʫʱʝʨʙ ʩʦʩʪʘʚʣʷʝʪ 8,4 ʤʣʥ. ʜʦʣʣ. ʇʣʦʱʘʜʴ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʩ ʚʦʟʤʦʞʥʳʤʠ 

ʥʘʚʦʜʥʝʥʠʷʤʠ ʠ ʧʦʜʪʦʧʣʝʥʠʷʤʠ  ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 200 ʢʤ
2
 ʩ ʦʙʱʝʡ 

ʯʠʩʣʝʥʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ʧʨʦʞʠʚʘʶʱʝʛʦ ʚ ʟʦʥʝ ʦʧʘʩʥʦʩʪʠ 60 ʪʳʩ. ʯʝʣʦʚʝʢ. ʇʨʠ 

ʘʚʘʨʠʷʭ ʥʘ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʷʭ (ɻʊʉ) ʧʣʦʱʘʜʴ ʧʦʨʘʞʝʥʠʷ ʤʦʞʝʪ 

ʩʦʩʪʘʚʠʪʴ 900 ʢʤ
2
 ʩ ʥʘʩʝʣʝʥʠʝʤ 120 ʪʳʩ. ʯʝʣʦʚʝʢ [2,3]. 

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʝʩʝʥʥʠʭ ʧʦʣʦʚʦʜʠʡ ʚ ʆʨʝʥʙʫʨʛʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʢʘʢ ʠ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʦʚ ʩʪʝʧʥʦʡ ʟʦʥʳ, ʷʚʣʷʶʪʩʷ 

ʦʩʦʙʝʥʥʦʩʪʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʨʝʢ. ʅʘ ʚʝʩʝʥʥʝʝ ʧʦʣʦʚʦʜʴʝ 

ʧʨʠʭʦʜʠʪʴʩʷ ʙʦʣʝʝ 80 % ʩʪʦʢʘ ʙʦʣʴʰʦʡ ʯʘʩʪʠ ʚʦʜʦʪʦʢʦʚ ʦʙʣʘʩʪʠ ʟʘ ʩʯʝʪ ʪʘʣʳʭ 

ʚʦʜ. ʃʝʪʥʝ-ʦʩʝʥʥʠʝ ʧʘʚʦʜʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʥʘʙʣʶʜʘʶʪʩʷ ʨʝʜʢʦ ʠ ʥʝ 

ʥʝʩʫʪ ʟʥʘʯʠʪʝʣʴʥʦʡ ʫʛʨʦʟʳ ʥʘʩʝʣʝʥʠʶ ʠ ʭʦʟʷʡʩʪʚʫ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʝʩʝʥʥʠʤ 

ʧʦʣʦʚʦʜʴʝʤ (ʨʠʩ.1).  
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ʈʠʩ. 1. ʂʘʨʪʦʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ ʧʦʜʚʝʨʞʝʥʥʳʭ ʫʛʨʦʟʝ ʟʘʪʦʧʣʝʥʠʷ ʧʦ 

ʨʝʯʥʳʤ ʚʦʜʦʩʙʦʨʘʤ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ 

ʋʚʝʣʠʯʠʚʘʶʪ ʚʝʨʦʷʪʥʦʩʪʴ ʧʨʝʚʳʰʝʥʠʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ 

ʧʨʦʭʦʞʜʝʥʠʷ ʚʝʩʝʥʥʠʭ ʧʦʣʦʚʦʜʠʡ ʩʣʝʜʫʶʱʠʝ ʧʨʠʨʦʜʥʳʝ ʬʘʢʪʦʨʳ: ʜʨʫʞʥʦʩʪʴ 

ʩʥʝʛʦʪʘʷʥʠʷ, ʣʝʪʥʝ-ʦʩʝʥʥʠʝ ʚʣʘʛʦʟʘʧʘʩʳ ʧʦʯʚʳ, ʛʣʫʙʠʥʘ ʧʨʦʤʝʨʟʘʥʠʷ ʧʦʯʚʳ, 

ʦʩʘʜʢʠ ʚʦ ʚʨʝʤʷ ʩʥʝʛʦʪʘʷʥʠʷ ʠ ʜʨʫʛʠʝ. ʅʘʨʷʜʫ ʩʚʳʰʝ ʥʘʟʚʘʥʳʤʠ ʧʨʠʨʦʜʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ ʩʧʦʩʦʙʩʪʚʫʝʪ, ʪʘʢʞʝ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘ ʚʦʜʦʩʙʦʨʝ, 

ʢʦʪʦʨʘʷ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ: ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʝ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ 

ʩʪʦʢʘ ʨʝʢ, ʩʪʨʦʠʪʝʣʴʥʳʝ. 

ɸʛʨʦʪʝʭʥʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚʢʣʶʯʘʶʪ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʨʘʩʧʘʰʢʫ 

ʟʝʤʝʣʴ. ʅʝʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʦʩʚʦʝʥʥʳʭ ʮʝʣʠʥʥʳʭ ʟʝʤʝʣʴ ʚ ʩʝʨʝʜʠʥʝ ʧʨʦʰʣʦʛʦ 

ʚʝʢʘ ʠ ʥʝʧʨʘʚʠʣʴʥʘʷ ʘʛʨʦʪʝʭʥʠʢʘ ʧʦʚʣʝʢʣʠ ʟʘ ʩʦʙʦʡ ʨʘʟʚʠʪʠʝ ʚʦʜʥʦʡ ʵʨʦʟʠʠ ʠ 

ʫʚʝʣʠʯʝʥʠʶ ʘʢʪʠʚʥʦʡ ʧʣʦʱʘʜʠ ʚʦʜʦʩʙʦʨʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʫʚʝʣʠʯʝʥʠʶ 

ʩʪʦʢʘ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ. ʅʘ ʥʝʢʦʪʦʨʳʭ ʚʦʜʦʩʙʦʨʘʭ ʩʪʝʧʥʳʭ ʨʝʢ ʦʙʣʘʩʪʠ, ʯʘʩʪʴ 

ʟʝʤʝʣʴ ʚʳʚʝʜʝʥʘ ʠʟ ʢʘʪʝʛʦʨʠʠ ʧʘʰʥʠ ʚ ʧʘʩʪʙʠʱʘ ʠʟ-ʟʘ ʤʘʣʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʚʩʣʝʜʩʪʚʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʠ ʩʦʣʦʥʮʦʚ ʚ ʧʦʯʚʝ. ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʥʘ 

ʧʘʩʪʙʠʱʘʭ ʚʳʙʠʪʘ ʚʳʧʘʩʦʤ, ʘ ʧʦʯʚʘ ʫʧʣʦʪʥʝʥʘ, ʯʪʦ ʩʦʟʜʘʸʪ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʪʝʨʠ 

ʚʣʘʛʠ ʚ ʤʝʞʝʥʴ  ʠ ʥʘʠʤʝʥʴʰʫʶ ʧʦʪʝʨʶ ʥʘ ʠʥʬʠʣʴʪʨʘʮʠʶ ʪʘʣʳʭ ʚʦʜ. ʂ ʪʦʤʫ ʞʝ 
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ʥʘ ʧʨʠʤʝʨ ʚ ʶʛʦ-ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʠ, ʪʘʢʠʝ ʟʝʤʣʠ ʟʘʥʠʤʘʶʪ 

ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʚʦʜʦʩʙʦʨʘ ʤʘʣʳʭ ʨʝʢ ʏʘʛʘʥ, ʊʘʰʣʘ, ʀʨʪʝʢ ʠ ʜʨ. 

ʇʦ ʜʘʥʥʳʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʨʘʙʦʪ ʊ.ɺ. ʅʘʟʘʨʦʚʘ [6], ɸ.ʀ. ʉʫʙʙʦʪʠʥʘ [7], 

ɸ.ɹ. ɿʘʚʦʜʯʠʢʦʚʘ [8],   ʦ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʨʦʣʠ ʧʦʯʚʳ ʚ ʠʥʬʠʣʴʪʨʘʮʠʠ ʪʘʣʳʭ 

ʚʦʜ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ. ʖ.ʄ. 

ʅʝʩʪʝʨʝʥʢʦ ʧʦʜʪʚʝʨʜʠʣ, ʯʪʦ ʧʘʭʦʪʥʳʝ ʟʝʤʣʠ ʩʪʝʧʥʦʡ ʟʦʥʳ ʠʤʝʶʪ ʙʦʣʴʰʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʚʝʣʠʯʠʥʫ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʜʣʷ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ [2]. ʊʘʢ 

ʫʤʝʥʴʰʝʥʠʝ ʜʦʣʠ ʟʷʙʠ ʫʚʝʣʠʯʠʚʘʝʪ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ ʪʘʣʳʭ ʚʦʜ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʢʘʢ ʜʣʷ ʙʘʩʩʝʡʥʘ ʨ. ʉʘʤʘʨʘ, ʪʘʢ ʠ ʜʣʷ ʚʦʩʪʦʯʥʳʭ ʧʨʠʪʦʢʦʚ ʨ. 

ʋʨʘʣ.  

ʂʨʦʤʝ ʪʦʛʦ, ʨʘʩʧʘʰʢʘ ʧʦʡʤʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʚʦʜʦʩʙʦʨʦʚ ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʚ 

ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʠ, ʧʨʠʚʦʜʠʪ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʰʠʨʦʢʠʭ ʣʦʞʙʠʥ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʩʤʳʚʘ ʧʦʯʚʳ [5].  

ʈʝʛʫʣʠʨʦʚʘʥʠʝ ʩʪʦʢʘ ʨʝʢ. ʆʨʝʥʙʫʨʛʩʢʘʷ ʦʙʣʘʩʪʴ ʦʙʣʘʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʬʦʥʜʦʤ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ. ʇʦ ʜʘʥʥʳʤ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʦʙʣʘʩʪʠ ʥʘ 

ʠʶʣʴ 2013 ʛʦʜʘ ʢʦʣʠʯʝʩʪʚʦ ʧʨʫʜʦʚ ʠ ʚʦʜʦʭʨʘʥʠʣʠʱ ʩʦʩʪʘʚʣʷʝʪ 1576 [1].. 

ʂ ʧʨʠʤʝʨʫ, 80 % ʚʦʜʦʭʨʘʥʠʣʠʱ ʦʙʲʝʤʦʤ ʩʚʳʰʝ 1 ʤʣʥ. ʤ
3
 ʩʦʟʜʘʥʳ ʜʣʷ 

ʦʙʚʦʜʥʝʥʠʷ ʠ ʦʨʦʰʝʥʠʷ, 6 % - ʥʘ ʨʳʙʥʦʝ ʭʦʟʷʡʩʪʚʦ, 6 % -ʜʣʷ ʨʝʢʨʝʘʮʠʠ, 4 %  - 

ʧʨʦʤʳʰʣʝʥʥʦʝ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ, 4 % ʜʨʫʛʠʝ ʥʫʞʜʳ (ʚ ʪʦʤ 

ʯʠʩʣʝ ʵʥʝʨʛʝʪʠʢʫ, ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʩʪʦʢʘ, ʠʩʢʣʶʯʝʥʠʝ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ). 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʟʥʘʯʠʪʝʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʙʝʩʭʦʟʥʳʭ ɻʊʉ, ʦʩʪʘʚʣʝʥʥʳʭ 

ʠʟ-ʟʘ ʥʝʚʦʩʪʨʝʙʦʚʘʥʦʩʪʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʟʤʝʥʝʥʠʡ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʦʙʣʘʩʪʠ 

ʟʘ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ. ʇʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʫʶʪ ɻʊʉ ʜʣʷ 

ʧʦʚʪʦʨʥʦʛʦ ʠ ʦʙʦʨʦʪʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʨʠʩ.2). 

ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʨʘʩʧʦʣʦʞʝʥʘ ʥʘ ʤʘʣʳʭ 

ʚʦʜʦʪʦʢʘʭ, ʘ ʪʘʢʞʝ ʥʘ ʚʨʝʤʝʥʥʳʭ ʚʦʜʦʪʦʢʘʭ ʠ ʙʘʣʢʘʭ ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ 

ʚʦʜʦʧʦʷ ʩʢʦʪʘ ʠ ʦʨʦʰʝʥʠʷ. ʏʘʩʪʴ ʧʨʫʜʦʚ ʠʤʝʝʪ ʩʘʤʦʨʝʛʫʣʠʨʫʝʤʳʝ ʩʙʨʦʩʳ ʠ 

ʟʝʤʣʷʥʳʝ ʧʣʦʪʠʥʳ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʨʠʩʢ ʧʨʦʨʳʚʘ ʪʝʣʘ ʧʣʦʪʠʥʳ ʧʨʠ 

ʧʨʝʚʳʰʝʥʠʠ ʅʇʋ. ɿʘ ʧʦʩʣʝʜʥʠʝ 15 ʣʝʪ ʧʦ ʩʚʦʜʢʘʤ ɻʋ ʄʏʉ ʧʦ ʆʨʝʥʙʫʨʛʩʢʦʡ 

ʦʙʣʘʩʪʠ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 34 ʩʣʫʯʘʷ ʨʘʟʨʫʰʝʥʠʝ ʧʣʦʪʠʥ ʧʨʫʜʦʚ.  ʊʘʢʞʝ ʠʟ-ʟʘ 
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ʧʨʝʜʚʝʩʝʥʥʠʭ ʠ ʘʚʘʨʠʡʥʳʭ ʩʙʨʦʩʦʚ ʠʟ ʚʦʜʦʭʨʘʥʠʣʠʱ ʟʘʪʘʧʣʠʚʘʶʪʩʷ 

ʥʠʟʢʦʚʦʜʥʳʝ ʤʦʩʪʳ, ʠ ʦʩʚʦʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʩʦʟʜʘʚʘʷ ʧʨʝʧʷʪʩʪʚʠʷ ʜʣʷ ʩʚʷʟʠ 

ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ ʩ ʨʘʡʦʥʥʳʤʠ ʮʝʥʪʨʘʤʠ. ʋʚʝʣʠʯʠʚʘʝʪ ʪʨʘʥʩʧʦʨʪʥʳʝ 

ʟʘʪʨʘʪʳ ʠ ʧʨʠʚʣʝʢʘʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʩʨʝʜʩʪʚʘ ʩʧʘʩʘʪʝʣʴʥʦ-ʘʚʘʨʠʡʥʳʭ 

ʩʣʫʞʙʘʤʠ ʜʣʷ ʥʘʣʘʞʠʚʘʥʠʷ ʩʦʦʙʱʝʥʠʡ ʠ ʩʥʘʙʞʝʥʠʷ ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʦʚ. 

ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʪʘʢʠʝ ʩʠʪʫʘʮʠʠ ʥʘʙʣʶʜʘʶʪʩʷ ʥʘ ʢʨʫʧʥʳʭ ʚʦʜʥʳʭ ʘʨʪʝʨʠʷʭ 

ʦʙʣʘʩʪʠ ʠʤʝʶʱʠʭ ʢʨʫʧʥʳʝ ʛʠʜʨʦʫʟʣʳ ʨ. ʋʨʘʣ ʥʘ ʫʯʘʩʪʢʝ ʦʪ ʀʨʠʢʣʠʥʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʨ. ʉʘʤʘʨʘ ʥʠʞʝ ʉʦʨʦʯʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 

 

ʈʠʩ. 2. ʂʘʨʪʘ-ʩʭʝʤʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʨʝʢ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ 

ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ 

 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʚ ʧʦʡʤʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʠ ʨʫʩʣʘʭ ʨʝʢ, ʩʦʟʜʘʸʪ ʫʩʣʦʚʠʷ ʜʣʷ 

ʧʨʝʛʨʘʜʳ ʩʪʦʢʘ ʚʦʜ. ʕʪʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʜʦʨʦʞʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʡ, ʤʦʩʪʦʚʳʭ 

ʧʝʨʝʧʨʘʚ ʠ ʜʨʫʛʠʭ ʢʘʧʠʪʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʦʙʨʘʟʫʶ ʩʫʞʝʥʠʷ ʧʦʡʤʳ.  

ʅʠʟʢʦʚʦʜʥʳʝ ʤʦʩʪʦʚʳʝ ʧʝʨʝʧʨʘʚʳ ʩʦʟʜʘʶʪ ʧʨʝʛʨʘʜʫ ʚ ʨʫʩʣʝ, ʢʦʛʜʘ 

ʧʨʦʣʸʪʳ ʟʘʧʦʣʥʷʶʪʩʷ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʤʠ ʜʨʝʚʝʩʥʳʤʠ ʦʩʪʘʪʢʘʤʠ ʥʝʩʦʤʳʝ 

ʚʦʜʥʳʤ ʧʦʪʦʢʦʤ ʠ ʦʙʣʦʤʢʘʤʠ ʣʴʜʘ ʚʦ ʚʨʝʤʷ ʣʝʜʦʭʦʜʘ.  ʉʠʪʫʘʮʠʷ ʫʩʫʛʫʙʣʷʝʪʩʷ, 

ʝʱʝ ʠ ʪʝʤ ʯʪʦ ʫ ʩʪʝʧʥʳʭ ʨʝʢ ʥʘʙʣʶʜʘʝʪʩʷ ʥʠʟʢʠʡ ʫʢʣʦʥ ʨʝʢʠ ʠ ʤʘʣʳʝ ʨʘʩʭʦʜʳ ʚ 

ʤʝʞʝʥʴ ʩʦʟʜʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʟʘʨʘʩʪʘʥʠʷ ʨʫʩʣʘ.  
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ʇʨʦʚʝʜʸʥʥʳʡ ʘʥʘʣʠʟ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʋʧʨʘʚʣʝʥʠʷ ʄʏʉ ʆʨʝʥʙʫʨʛʩʢʦʡ 

ʦʙʣʘʩʪʠ ʠ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʟʦʥʜʠʨʦʚʘʥʠʷ ʟʝʤʣʠ ʧʦʟʚʦʣʠʣ ʦʙʦʟʥʘʯʠʪʴ 

ʪʝʨʨʠʪʦʨʠʠ, ʥʘ ʢʦʪʦʨʳʭ ʩʣʝʜʫʝʪ ʧʨʦʚʝʩʪʠ ʨʘʩʯʝʪʳ ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʘʩʭʦʜʦʚ 

ʚʦʜʳ  1% ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʟʦʥ ʟʘʪʦʧʣʝʥʠʷ ʩ ʫʯʝʪʦʤ 

ʤʝʩʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ.  

ʉʪʘʪʴʷ ʧʦʜʛʦʪʦʚʣʝʥʘ ʚ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʩ 

ʉʆ ʀ ɼɺʆ ʈɸʅ ççʊʨʘʥʩʛʨʘʥʠʯʥʳʝ ʨʝʯʥʳʝ ʙʘʩʩʝʡʥʳ ʚ ʘʟʠʘʪʩʢʦʡ ʯʘʩʪʠ 

ʈʦʩʩʠʠ: ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʩʨʝʜʳ ʠ 

ʧʝʨʩʧʝʢʪʠʚʳ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡè ʠ ʧʨʦʝʢʪʘ ʈʌʌʀ ˉ 13 - 05-

97028 çʈʘʟʨʘʙʦʪʢʘ ʧʨʠʥʮʠʧʦʚ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʙʘʩʩʝʡʥʘ ʨ.ʋʨʘʣè. 
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ɸʥʥʦʪʘʮʠʷ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʦʧʦʚʝʱʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʦ ʭʘʨʘʢʪʝʨʝ ʧʨʦʭʦʞʜʝʥʠʷ 

ʧʦʣʦʚʦʜʴʷ ʜʣʷ ʀʰʠʤʘ ʚʝʩʴʤʘ ʘʢʪʫʘʣʴʥʘ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚ ʟʦʥʝ ʟʘʪʦʧʣʝʥʠʷ ʨʘʩʧʦʣʦʞʝʥʳ 

ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʳʝ ʦʙʲʝʢʪʳ: ʞʠʣʘʷ ʟʦʥʘ, ʩʘʜʦʚʦʜʯʝʩʢʠʝ ʪʦʚʘʨʠʱʝʩʪʚʘ, ʘʚʪʦʤʘʛʠʩʪʨʘʣʠ. 

ʆʪʩʫʪʩʪʚʠʝ ʩʣʫʞʙʳ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʣʦʚʦʜʴʷ ʚ ʀʰʠʤʝ ʦʩʣʦʞʥʷʝʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ 

ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʧʦʣʦʚʦʜʴʷ ʵʪʦʡ ʪʨʘʥʩʛʨʘʥʠʯʥʦʡ ʨʝʢʠ. 

Annotation. Need of the notification of the population about nature of passing of a high 

water is very actual for The River of Ishim, because in a zone of flooding socially significant 

objects are located: residential zone, gardening associations, highways. Absence of service of 

monitoring of a high water in The River of Ishim complicates information maintenance of a high 

water of this cross-border river. 

 

ʆʩʦʙʝʥʥʦʩʪʠ ʧʦʣʦʚʦʜʴʷ ʪʨʘʥʩʛʨʘʥʠʯʥʦʡ ʨʝʢʠ ʀʰʠʤ, ʧʨʠʥʘʜʣʝʞʘʱʝʡ 

ʙʘʩʩʝʡʥʫ ʉʝʚʝʨʥʦʛʦ ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ, ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʥʝʩʢʦʣʴʢʠʭ ʬʘʢʪʦʨʘʭ. 

ɺʦ-ʧʝʨʚʳʭ, ʨʝʢʘ ʧʨʦʪʷʞʸʥʥʘʷ ï 2450 ʢʤ. ɺ ʙʳʚʰʝʤ ʉʉʉʈ ʀʰʠʤ ʟʘʥʠʤʘʣ 10 

ʤʝʩʪʦ ʧʦ ʜʣʠʥʝ. ʊʘʢʘʷ ʜʣʠʥʘ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʚʝʩʴʤʘ ʢʦʥʪʨʘʩʪʥʳʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥrӢʝ ʨʘʟʣʠʯʠ̫ ʧʨʦʪʝʢʘʥʠ̫ ʧʦʣʦʚʦʜɹ .̫  

ɺʦ-ʚʪʦʨʳʭ, ʧʨʦʪʝʢʘʝʪ ʀʰʠʤ ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʨʠ ʚʩʢʨʳʪʠʠ 

ʚʝʨʭʦʚʴʷ ʥʠʟʦʚʴʷ ʦʩʪʘʶʪʩʷ ʧʦʜʦ ʣʴʜʦʤ ʠ ʧʦʜʧʠʨʘʶʪ ʚʦʜʫ, ʩʦʟʜʘʚʘʷ ʫʛʨʦʟʫ 

ʧʦʜʪʦʧʣʝʥʠʷ. ʍʦʪʷ ʵʪʦʪ ʬʘʢʪʦʨ ʠʤʝʝʪ ʠ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʤʦʤʝʥʪ: ʞʠʪʝʣʠ 

ʥʠʟʦʚʴʝʚ ʤʦʛʫʪ ʧʦʜʛʦʪʦʚʠʪʴʩʷ ʢ ʧʦʩʣʝʜʩʪʚʠʷʤ ʧʦʣʦʚʦʜʴʷ ʧʨʠ ʫʩʣʦʚʠʠ ʥʘʣʠʯʠʷ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ. 

ɺ-ʪʨʝʪʴʠʭ, ʩʚʦʸ ʥʘʯʘʣʦ ʨʝʢʘ ʀʰʠʤ ʙʝʨʸʪ ʚ ʛʦʨʥʦʤ ʤʘʩʩʠʚʝ ʅʠʘʟ (ʅʠʷʟ) ʚ 

ʂʘʟʘʭʩʪʘʥʝ; ʧʨʠ ʜʨʫʞʥʦʡ ʠ ʪʸʧʣʦʡ ʚʝʩʥʝ ʩʥʝʞʥʠʢʠ ʙʳʩʪʨʦ ʪʘʶʪ, ʜʘʚʘʷ ʩʨʘʟʫ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʸʤ ʚʦʜʳ, ʢʦʪʦʨʳʡ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʚʳʩʦʢʠʡ 
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ʫʨʦʚʝʥʴ ʧʦʣʦʚʦʜʴʷ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʟʥʘʯʠʪʝʣʴʥʦʝ ʧʦʜʪʦʧʣʝʥʠʝ ʪʝʨʨʠʪʦʨʠʡ ʠʣʠ 

ʥʘʚʦʜʥʝʥʠʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʦʥʠʪʦʨʠʥʛ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ 

ʧʦʣʦʚʦʜʴʷ ʥʝʦʙʭʦʜʠʤʳ ʢʘʢ ʥʠʢʦʛʜʘ. 

ɺ-ʯʝʪʚʸʨʪʳʭ, ʚ ʧʨʝʜʝʣʘʭ ʂʘʟʘʭʩʪʘʥʘ ʥʘ ʨʝʢʝ ʀʰʠʤ ʩʦʦʨʫʞʸʥ ʢʘʩʢʘʜ 

ʚʦʜʦʭʨʘʥʠʣʠʱ, ʧʨʠ ʧʝʨʝʧʦʣʥʝʥʠʠ ʢʦʪʦʨʳʭ ʚʦʜʫ ʩʣʠʚʘʶʪ, ʯʪʦ ʪʘʢʞʝ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʚ ʩʣʫʯʘʝ ʚʳʩʦʢʠʭ ʫʨʦʚʥʝʡ ʧʦʣʦʚʦʜʴʷ ʧʦʜʪʦʧʣʝʥʠʶ ʠʣʠ 

ʥʘʚʦʜʥʝʥʠʶ.  

ɺ-ʧʷʪʳʭ, ʀʰʠʤ ï ʨʝʢʘ ʪʨʘʥʩʛʨʘʥʠʯʥʘʷ, ʧʨʦʪʝʢʘʝʪ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʜʚʫʭ 

ʛʦʩʫʜʘʨʩʪʚ: ʂʘʟʘʭʩʪʘʥʘ (ʦʢʦʣʦ ʪʨʸʭ ʯʝʪʚʝʨʪʝʡ ʜʣʠʥʳ) ʠ ʈʦʩʩʠʠ (ʧʨʠʤʝʨʥʦ 

ʯʝʪʚʝʨʪʴ ʜʣʠʥʳ). ʇʦʵʪʦʤʫ ʚʩʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʯʸʪʳ ʠ ʧʨʦʛʥʦʟʳ ʧʦʣʦʚʦʜʴʷ 

ʚʝʜʫʪʩʷ ʧʨʠ ʧʦʜʢʨʝʧʣʝʥʠʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʜʦʛʦʚʦʨʸʥʥʦʩʪʝʡ. ʂ ʩʦʞʘʣʝʥʠʶ, ʚ 

ʛʦʨʦʜʝ ʀʰʠʤ ʧʣʦʭʦ ʦʩʚʝʱʘʝʪʩʷ ʩʠʪʫʘʮʠʷ ʩ ʧʦʣʦʚʦʜʴʝʤ, ʭʦʪʷ ʧʦʩʣʝʜʩʪʚʠʷ 

ʟʘʪʦʧʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʛʦʨʦʜʘ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʘʜʦʚʦ-ʦʛʦʨʦʜʥʳʭ 

ʣʘʥʜʰʘʬʪʦʚ ʠ ʧʨʠʛʦʨʦʜʘ) ʢʘʩʘʶʪʩʷ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʥʘʩʝʣʝʥʠʷ ʀʰʠʤʘ.  

ɺ-ʰʝʩʪʳʭ, ʥʘ ʨʝʢʝ ʀʰʠʤ ʥʝ ʪʦʣʴʢʦ ʚ ʂʘʟʘʭʩʪʘʥʝ, ʥʦ ʠ ʚ ʈʦʩʩʠʠ 

ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʥʘʩʝʣʸʥʥʳʝ ʧʫʥʢʪʳ, ʢʦʪʦʨʳʝ ʪʘʢʞʝ ʟʘʚʠʩʷʪ ʦʪ 

ʭʘʨʘʢʪʝʨʘ ʧʦʣʦʚʦʜʴʷ.  

ʄʝʞʜʫ ʈʦʩʩʠʝʡ ʠ ʂʘʟʘʭʩʪʘʥʦʤ ʟʘʢʣʶʯʸʥ ʜʦʛʦʚʦʨ ʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ [1], 

ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʚ ʧʝʨʠʦʜ ʧʦʣʦʚʦʜʴʷ ʦʨʛʘʥʠʟʦʚʘʥ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʤʝʥ 

ʤʝʞʜʫ ʦʙʝʠʤʠ ʩʪʨʘʥʘʤʠ.  

ʇʦʣʦʚʦʜʴʝ 2014 ʛʦʜʘ ʚ ʦʯʝʨʝʜʥʦʡ ʨʘʟ ʧʦʢʘʟʘʣʦ ʩʪʨʘʥʥʦʝ ʦʪʥʦʰʝʥʠʝ 

ʚʣʘʩʪʝʡ ʠ ʫʧʨʘʚʣʝʥʠʷ ɻʆ ʠ ʏʉ ʧʦ ʛ. ʀʰʠʤʫ ʢ ʚʦʧʨʦʩʫ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʠʥʬʦʨʤʠʨʦʚʘʪʴ ʥʘʩʝʣʝʥʠʝ ʦ ʭʦʜʝ ʧʦʣʦʚʦʜʴʷ, ʦ ʩʦʩʪʦʷʥʠʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʦʦʨʫʞʝʥʠʡ ʚ ʂʘʟʘʭʩʪʘʥʝ. ʊʘʢʦʝ ʞʝ ʧʦʣʦʞʝʥʠʝ ʦʢʘʟʳʚʘʝʪʩʷ ʠ ʚ ʜʨʫʛʠʭ 

ʥʘʩʝʣʸʥʥʳʭ ʧʫʥʢʪʘʭ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʨʝʢʝ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʚʳʩʦʢʦʛʦ ʧʦʣʦʚʦʜʴʷ ʠ ʥʘʚʦʜʥʝʥʠʷ ʚʣʘʩʪʠ ɸʙʘʪʩʢʘ ʦʙʲʷʩʥʠʣʠ ʥʘʩʝʣʝʥʠʶ 

ʧʨʠʯʠʥʫ ʥʘʚʦʜʥʝʥʠʷ ʚʥʝʧʣʘʥʦʚʳʤ ʩʙʨʦʩʦʤ ʩ ʚʦʜʦʭʨʘʥʠʣʠʱ ʂʘʟʘʭʩʪʘʥʘ, ʯʪʦ, ʧʦ 

ʩʫʪʠ, ʷʚʣʷʝʪʩʷ ʢʣʝʚʝʪʦʡ [2, 3].  

ʇʨʠ ʵʪʦʤ ʚʨʝʤʷ ʥʘ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ 

ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʦʪ ʚʳʩʦʢʦʛʦ ʧʦʣʦʚʦʜʴʷ ʫ ʈʦʩʩʠʡʩʢʦʛʦ ʇʨʠʠʰʠʤʴʷ 
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ʝʩʪʴ. ʉʚʝʜʝʥʠʷ ʦ ʚʣʘʛʦʟʘʧʘʩʘʭ ʚ ʩʥʝʛʝ ʠ ʧʨʦʛʥʦʟ ʧʦʣʦʚʦʜʴʷ ʧʦʩʪʫʧʘʶʪ ʠʟ 

ʂʘʟʘʭʩʪʘʥʘ ʚ ʈʦʩʩʠʶ ʚ ʬʝʚʨʘʣʝ-ʤʘʨʪʝ. ʂʦʥʝʯʥʦ, ʧʨʦʛʥʦʟʥʘʷ ʩʠʪʫʘʮʠʷ ʥʝ ʚʩʝʛʜʘ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. ʅʦ ʠ ʨʝʘʣʴʥʘʷ ʢʘʨʪʠʥʘ ʧʦʣʦʚʦʜʴʷ ʜʣʷ 

ʈʦʩʩʠʡʩʢʦʛʦ ʇʨʠʠʰʠʤʴʷ ʫʞʝ ʚʠʜʥʘ ʚ ʥʘʯʘʣʝ ʘʧʨʝʣʷ. ʀʤʝʥʥʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ 

ʚʨʝʤʝʥʠ ʥʘʯʠʥʘʝʪʩʷ ʧʦʣʦʚʦʜʴʝ ʚ ʚʝʨʭʦʚʴʷʭ ʀʰʠʤʘ. ʀʤʝʥʥʦ ʚ ʥʘʯʘʣʝ ʘʧʨʝʣʷ 

ʧʦʣʦʚʦʜʴʝ ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ɸʩʪʘʥʫ. ʉʠʪʫʘʮʠʷ ʩ ʧʦʣʦʚʦʜʴʝʤ ʚ ʩʪʦʣʠʮʝ ʩʦʩʝʜʩʢʦʡ 

ʨʝʩʧʫʙʣʠʢʠ ʚʩʝʛʜʘ ʦʩʚʝʱʘʝʪʩʷ ʭʦʨʦʰʦ. ʆʩʪʘʸʪʩʷ ʟʘʛʘʜʢʦʡ, ʧʦʯʝʤʫ ʈʦʩʩʠʡʩʢʘʷ 

ʩʪʦʨʦʥʘ ʥʝ ʦʙʨʘʪʠʣʘ ʚʥʠʤʘʥʠʝ ʥʘ ʵʪʠ ʩʚʝʜʝʥʠʷ, ʢʦʛʜʘ ʚ ʨʘʡʦʥʝ ɸʩʪʘʥʳ ʠ 

ɺʷʯʝʩʣʘʚʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʨʝʟʢʦ ʧʦʜʥʷʣʩʷ ʫʨʦʚʝʥʴ ʚʦʜʳ ʚ ʀʰʠʤʝ, 

ʥʘʯʘʣʦʩʴ ʧʦʜʪʦʧʣʝʥʠʝ [4]. 

ʇʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʧʦʣʦʚʦʜʴʝ ʥʘ ʀʰʠʤʝ ʚ ʨʘʡʦʥʝ ʛʦʨʦʜʘ 

ʀʰʠʤ ʥʘʯʠʥʘʝʪʩʷ ʚ ʢʦʥʮʝ ʘʧʨʝʣʷ, ʚ ʥʘʯʘʣʝ ʤʘʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫ ʞʠʪʝʣʝʡ 

ʀʰʠʤʘ ʝʩʪʴ, ʢʘʢ ʤʠʥʠʤʫʤ, ʜʚʝ ʥʝʜʝʣʠ, ʯʪʦʙʳ ʧʦʜʛʦʪʦʚʠʪʴʩʷ ʢ ʧʨʝʜʩʪʦʷʱʝʤʫ 

ʚʳʩʦʢʦʤʫ ʧʦʣʦʚʦʜʴʶ. ʋ ʚʣʘʩʪʝʡ ʛʦʨʦʜʘ ʝʩʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ 

ʜʦʩʪʦʚʝʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʩʦʩʪʦʷʥʠʠ ʜʝʣ ʩ ʧʦʣʦʚʦʜʴʝʤ. ʆʜʥʘʢʦ, ʧʦʢʘ ʥʝ 

ʥʘʯʘʣʦ ʪʦʧʠʪʴ ʩʘʜʦʚʦ-ʦʛʦʨʦʜʥʳʝ ʫʯʘʩʪʢʠ ʠ ʘʚʪʦʪʨʘʩʩʳ, ʥʠʢʪʦ ʥʠʢʘʢʠʭ 

ʜʝʡʩʪʚʠʡ ʥʝ ʧʨʝʜʧʨʠʥʷʣ. ʆʬʠʮʠʘʣʴʥʳʝ ʟʘʷʚʣʝʥʠʷ ʧʦʷʚʠʣʠʩʴ ʣʠʰʴ ʟʘ 2-3 ʜʥʷ ʜʦ 

ʧʠʢʘ ʧʦʣʦʚʦʜʴʷ ʚ ʨʘʡʦʥʝ ʛʦʨʦʜʘ.  

ʆʪʩʫʪʩʪʚʠʝ ʚ ʊʶʤʝʥʩʢʦʤ ʇʨʠʠʰʠʤʴʝ ʘʜʝʢʚʘʪʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʧʦʣʦʚʦʜʴʷ ʨʝʢʠ ʀʰʠʤ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʪ 

ʦʩʣʦʞʥʷʪʴ ʧʨʦʮʝʩʩʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʛʨʘʞʜʘʥ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʭʫʜʰʘʪʴ 

ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʝ ʩ ʂʘʟʘʭʩʪʘʥʦʤ. ʇʦʵʪʦʤʫ, ʘʢʪʫʘʣʴʥʘ ʦʨʛʘʥʠʟʘʮʠʷ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʀʰʠʤʘ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ 

ʨʝʞʠʤʘ ʨʝʢʠ. ʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʝ ʩʦʪʨʫʜʥʠʯʝʩʪʚʦ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʀʰʠʤ 

ʧʦʤʦʞʝʪ ʨʝʰʠʪʴ ʤʥʦʛʠʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ, ʩʦʮʠʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʳʝ ʠ ʧʦʣʠʪʠʯʝʩʢʠʝ 

ʧʨʦʙʣʝʤʳ.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʜʣʷ 

ʆʙʴ-ʀʨʪʳʰʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʥʘ ʦʩʥʦʚʝ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʚ XX ʠ XXI  ʚʝʢʝ. 

ʄʦʜʝʣʴ ʷʚʣʷʝʪʩʷ ʣʠʥʝʡʥʦʡ ʨʝʟʝʨʚʫʘʨʥʦʡ ʤʦʜʝʣʴʶ. ʇʦʪʦʢ ʚʦʜʳ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ, ʨʝʯʥʦʡ ʩʪʦʢ ʠ ʛʨʫʥʪʦʚʳʡ ʩʪʦʢ. ɺ ʤʦʜʝʣʠ ʧʨʦʠʟʚʦʜʠʪʩʷ ʫʯʝʪ ʚʣʠʷʥʠʷ 

ʙʦʣʦʪ ʠ ʦʟʝʨ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚ ʷʯʝʡʢʝ. ɺʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ 

ʤʦʜʝʣʠ ʷʚʣʷʶʪʩʷ ʦʩʘʜʢʠ, ʠʩʧʘʨʝʥʠʝ, ʪʘʷʥʠʝ ʩʥʝʛʘ ʠ ʪʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʧʦʚʝʨʭʥʦʩʪʠ. ɼʣʷ 

ʨʘʩʯʝʪʦʚ ʩʪʦʢʦʚ ʚ XX ʚʝʢʝ ʧʨʠʤʝʥʷʣʠʩʴ ʜʘʥʥʳʝ ʨʝʘʥʘʣʠʟʦʚ ERA40/ECMWF ʠ 

MERRA/NASA. ɼʣʷ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʦ ʩʪʦʢʘʭ ʥʘ ʛʠʜʨʦʧʦʩʪʘʭ ʜʣʷ ʨʝʢ 

ʀʨʪʳʰ ʠ ʆʙʴ. ɺʦʟʤʦʞʥʳʝ ʠʟʤʝʥʝʥʠʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʧʦʚʝʨʭʥʦʩʪʠ ʙʘʩʩʝʡʥʘ ʚ XXI  

ʚʝʢʝ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʤʦʜʝʣʠ CNRM/ʌʨʘʥʮʠʷ. 

Annotation. The paper presents the results of modeling of river flow for the Ob-Irtysh basin 

on the basis of climate runoff model in the XX and XXI century. Model is a linear reservoir model. 

The flow of water is divided into surface runoff, river flow and groundwater flow. The model is 

made allowance for the influence of marshes and lakes depending on the percentage of the cell. The 

input data for the model are precipitation, evaporation, melting of snow and temperature of the 

surface. For calculations of the discharge in the XX century were used reanalysis data 

ERA40/ECMWF and MERRA/NASA. For the control of the results data of the gauging stations on 

the rivers Irtysh and Ob were used. Possible changes in the hydrological regime of the discharge in 

the XXI century are calculated based on the data of the CNRM/France model.  

 

ɺʚʝʜʝʥʠʝ. 

ɻʣʦʙʘʣʴʥʳʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʮʠʢʣ ʚ ʘʪʤʦʩʬʝʨʝ ʠ ʦʢʝʘʥʝ ʠʛʨʘʝʪ 

ʚʘʞʥʝʡʰʫʶ ʨʦʣʴ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘ ɿʝʤʣʝ. ɼʣʷ 

ʢʣʠʤʘʪʘ ʤʘʪʝʨʠʢʦʚ ʵʪʦʪ ʮʠʢʣ ʠʤʝʝʪ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ, ʧʦʩʢʦʣʴʢʫ ʵʪʦ 

ʩʚʷʟʘʥʦ ʩ ʧʦʩʪʫʧʣʝʥʠʝʤ ʚʣʘʛʠ ʥʘ ʠʭ ʧʦʚʝʨʭʥʦʩʪʴ ʠ ʨʝʛʫʣʠʨʫʝʪ ʫʚʣʘʞʥʝʥʥʦʩʪʴ 

ʧʦʯʚʳ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʫʜʝʣʷʝʪʩʷ ʨʝʛʠʦʥʘʣʴʥʳʤ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʠ ʨʝʯʥʦʛʦ ʩʪʦʢʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ 

ʉʠʙʠʨʩʢʦʤ ʨʝʛʠʦʥʝ [11]. 

ʅʘʩʪʦʷʱʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʘʩʩʤʦʪʨʝʥʠʶ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʨʝʯʥʦʛʦ ʩʪʦʢʘ. ɺ ʥʝʡ ʦʙʩʫʞʜʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ, ʧʨʦʚʝʜʝʥʥʳʝ ʜʣʷ 

ʦʜʥʦʛʦ ʠ ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʙʘʩʩʝʡʥʦʚ ʨʝʢ ɸʟʠʠ - ʆʙʠ ʠ ʀʨʪʳʰʘ, ʩʦʩʪʘʚʣʷʶʱʝʛʦ 

2990 ʪʳʩ. ʢʚ. ʢʤ. ʕʪʦʪ ʙʘʩʩʝʡʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʠʥʪʝʨʝʩ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 
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ʩʚʦʝʦʙʨʘʟʠʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʦʧʨʝʜʝʣʷʝʤʦʡ 

ʦʙʰʠʨʥʳʤʠ ʙʦʣʦʪʥʳʤʠ ʤʘʩʩʠʚʘʤʠ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ. ʆʮʝʥʢʠ ʛʦʜʦʚʦʛʦ 

ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʠʤʝʶʪ ʚʘʨʠʘʮʠʠ ʚ ʟʥʘʯʝʥʠʷʭ, ʧʨʠʚʦʜʠʤʳʭ ʚ 

ʣʠʪʝʨʘʪʫʨʝ. ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ [7] ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʧʦ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ 

ʩʪʘʥʮʠʠ ʜʘʝʪ ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʦʮʝʥʢʠ ʩʦ ʩʪʘʥʜʘʨʪʥʳʤ ʦʪʢʣʦʥʝʥʠʝʤ ʨʘʚʥʳʤ 

ʚʝʣʠʯʠʥʝ 397°61 ʢʫʙ. ʢʤ.  

ʋʢʘʟʘʥʥʳʝ ʚʳʰʝ ʟʥʘʯʝʥʠʷ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʷʚʣʷʶʪʩʷ ʦʩʨʝʜʥʝʥʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʟʘ ʧʝʨʠʦʜ ʚ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ. ʇʦ ʜʘʥʥʳʤ ɻʠʜʨʦʤʝʪʩʣʫʞʙʳ [3, 

6] ʩʫʤʤʘʨʥʳʡ ʛʦʜʦʚʦʡ ʨʘʩʭʦʜ ʆʙʠ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʩ 1936 ʧʦ 1990 

ʛʦʜ ʧʨʝʪʝʨʧʝʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʤʝʞʛʦʜʦʚʳʝ ʚʘʨʠʘʮʠʠ. ʀʟʤʝʥʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ 

ʦʪ 25 ʜʦ 30%. ʇʦ-ʚʠʜʠʤʦʤʫ, ʢʘʢ ʩʣʝʜʫʝʪ ʠʟ ʨʘʙʦʪ [12, 13, 14], ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʵʪʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠʛʨʘʝʪ ʤʝʞʛʦʜʦʚʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʚʘʨʠʘʮʠʠ ʘʪʤʦʩʬʝʨʥʦʡ 

ʮʠʨʢʫʣʷʮʠʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʚʝʨʭʥʦʩʪʠ. ʆʜʥʘʢʦ ʧʨʷʤʘʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ 

ʵʪʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʜʣʷ ʣʝʪʥʝʛʦ ʠ ʦʩʝʥʥʝʛʦ ʩʝʟʦʥʦʚ ʧʦ ʥʘʰʠʤ ʨʘʩʯʝʪʘʤ ʥʝ 

ʜʦʩʪʠʛʘʝʪ ʚʝʣʠʯʠʥʳ ʙʦʣʴʰʝʡ 0.6 ʩʦ ʩʜʚʠʛʦʤ ʚ ʦʜʠʥ-ʜʚʘ ʤʝʩʷʮʘ. ʈʘʟʥʠʮʘ 

ʚʦʟʤʦʞʥʦ ʩʚʷʟʘʥʘ ʩ ʚʘʨʠʘʮʠʷʤʠ ʠʩʧʘʨʝʥʠʷ ʠ ʚʣʠʷʥʠʝʤ ʩʪʦʢʘ ʠʟ ʙʦʣʦʪʥʳʭ 

ʩʠʩʪʝʤ, ʚ ʨʝʟʫʣʪɹʘʪʝ ʢʦʪʦʨʦʛʦ ʩʪʦʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʘʜʢʘʤʠ ʚ ʩʨʝʜʥʝʤ ʠʤʝʝʪ 

ʢʦʵʬʬʠʮʠʝʥʪ 0.24 [1, 4].  

ɺ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʦʙʩʫʞʜʘʶʪʩʷ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʦ ʣʠʥʝʡʥʦʡ 

ʨʝʟʝʨʚʫʘʨʥʦʡ ʤʦʜʝʣʠ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʠʟ ʙʘʩʩʝʡʥʘ ʨʝʢ ʆʙʴ-

ʀʨʪʳʰ ʥʘ ʦʩʥʦʚʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʨʝʘʥʘʣʠʟʦʚ ECMWF ERA40 ʠ GMAO 

MERRA. ɺʦʟʤʦʞʥʳʝ ʠʟʤʝʥʝʥʠʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʙʘʩʩʝʡʥʘ ʚ XXI  ʚʝʢʝ ʨʘʩʩʯʠʪʳʚʘʣʠʩʴ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʤʦʜʝʣʠ CNRM/ʌʨʘʥʮʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʩʨʘʚʥʠʚʘʶʪʩʷ ʩ ʜʘʥʥʳʤʠ ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʛʠʜʨʦʧʦʩʪʫ 

ʉʘʣʝʭʘʨʜ ʠ ʥʘ ʛʠʜʨʦʧʦʩʪʘʭ ʚ ʚʝʨʭʥʝʤ ʪʝʯʝʥʠʠ ʜʣʷ ʨʝʢ ʀʨʪʳʰ ʠ ʆʙʴ ʜʣʷ ʚʪʦʨʦʡ 

ʧʦʣʦʚʠʥʳ ʍʍ ʚʝʢʘ.  

ʀʨʪʳʰ ð ʩʘʤʘʷ ʜʣʠʥʥʘʷ ʨʝʢʘ-ʧʨʠʪʦʢ ʚ ʤʠʨʝ. ʇʨʦʪʝʢʘʝʪ ʧʦ ʪʝʨʨʠʪʦʨʠʠ 

ʂʠʪʘʷ, ʂʘʟʘʭʩʪʘʥʘ ʠ ʈʦʩʩʠʠ. ʍʘʨʘʢʪʝʨ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝʥʷʝʪʩʷ. 

ɺ ʚʝʨʭʥʝʤ ʪʝʯʝʥʠʠ ʧʦʣʦʚʦʜʴʝ ʥʘʯʠʥʘʝʪʩʷ ʚ ʘʧʨʝʣʝ, ʤʘʢʩʠʤʫʤ ʚ ʘʧʨʝʣʝ ð ʠʶʥʝ, 

ʩʧʘʜ ʜʣʠʪʩʷ ʜʦ ʦʢʪʷʙʨʷ; ʩʪʦʢ ʨʝʢʠ ʟʘʨʝʛʫʣʠʨʦʚʘʥ. ʅʘ ʀʨʪʳʰʝ ʨʘʩʧʦʣʦʞʝʥʳ 
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ʥʝʩʢʦʣʴʢʦ ɻʕʉ, ʪʘʢʠʝ ʢʘʢ ɹʫʭʪʘʨʤʠʥʩʢʘʷ, ʋʩʪʴ-ʂʘʤʝʥʦʛʦʨʩʢʘʷ, ʐʫʣʴʙʠʥʩʢʘʷ, 

ʯʫʪʴ ʚʳʰʝ ʇʘʚʣʦʜʘʨʘ ʠʨʪʳʰʩʢʫʶ ʚʦʜʫ ʟʘʙʠʨʘʝʪ ʢʘʥʘʣ ʀʨʪʳʰ-ʂʘʨʘʛʘʥʜʘ, 

ʪʝʢʫʱʠʡ ʥʘ ʟʘʧʘʜ. ʆʜʥʠʤ ʠʟ ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʧʨʠʪʦʢʦʚ ʀʨʪʳʰʘ ʷʚʣʷʝʪʩʷ ʊʦʙʦʣ. 

ɽʛʦ ʩʪʦʢ ʠ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʝ ʧʨʠʪʦʢʠ ʪʘʢʞʝ ʟʘʨʝʛʫʣʠʨʦʚʘʥ ɻʕʉ ʠ ʨʷʜʦʤ 

ʚʦʜʦʭʨʘʥʠʣʠʱ, ʪʘʢʠʭ ʢʘʢ ʂʘʨʘʪʦʤʘʨʩʢʦʝ ʠ ɺʝʨʭʥʝʪʦʙʦʣʴʩʢʦʝ.  

ʂʣʠʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʨʝʯʥʦʛʦ ʩʪʦʢʘ. 

ʈʘʟʨʘʙʘʪʳʚʘʝʤʘʷ ʤʦʜʝʣʴ ʷʚʣʷʝʪʩʷ ʣʠʥʝʡʥʦʡ ʨʝʟʝʨʚʫʘʨʥʦʡ ʤʦʜʝʣʴʶ. 

ʄʦʜʝʣʴ ʩʦʩʪʘʚʣʝʥʘ ʠʟ ʣʠʥʝʡʥʳʭ ʨʝʟʝʨʚʫʘʨʦʚ ʚ ʷʯʝʡʢʘʭ ʩʝʪʢʠ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ 

ʩʢʦʨʦʩʪʴ ʩʪʦʢʘ ʠʟ ʷʯʝʡʢʠ ʣʠʥʝʡʥʦ ʟʘʚʠʩʠʪ ʦʪ ʧʨʠʪʦʢʘ ʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ 

ʥʘʢʣʦʥʫ ʚ ʷʯʝʡʢʝ ʠ ʦʙʨʘʪʥʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʨʘʩʩʪʦʷʥʠʶ ʤʝʞʜʫ ʮʝʥʪʨʘʤʠ 

ʷʯʝʝʢ. ɺ ʢʦʥʢʨʝʪʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʤʦʜʝʣʠ ʧʦʪʦʢ ʚʦʜʳ ʥʘ ʩʫʰʝ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʪʨʠ 

ʩʦʩʪʘʚʣʷʶʱʠʝ: ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ, ʛʨʫʥʪʦʚʳʡ ʩʪʦʢ, ʨʝʯʥʦʡ ʩʪʦʢ. 

ʇʦʚʝʨʭʥʦʩʪʥʳʡ ʠ ʛʨʫʥʪʦʚʳʡ ʩʪʦʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʝʜʠʥʠʯʥʳʝ ʷʯʝʡʢʠ, ʘ 

ʨʝʯʥʦʡ ʩʪʦʢ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʚʠʜʝ ʢʘʩʢʘʜʦʚ ʷʯʝʝʢ. ʂʦʣʠʯʝʩʪʚʦ ʢʘʩʢʘʜʦʚ 

ʚr ʯʠʩʣʷʝʪʩʷ ʧʦ ʨʘʟʤʝʨʫ, ʥʘʢʣʦʥʫ ʷʯʝʝʢ ʠ ʚʝʣʠʯʠʥʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʜʝʨʞʢʠ. 

ʉʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʩʪʦʢʘ ʠʟ ʷʯʝʡʢʠ ʠʣʠ ʢʘʩʢʘʜʘ ʷʯʝʝʢ ʚ ʧʨʦʩʪʝʡʰʝʤ 

ʚʘʨʠʘʥʪʝ ʤʦʜʝʣʠ ʂʘʣʠʥʠʥʘ-ʄʠʣʶʢʦʚʘ [2, 5, 8] ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʨʝʰʝʥʠʷ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʦʙʳʢʥʦʚʝʥʥʳʭ ʣʠʥʝʡʥʳʭ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʭ ʫʨʘʚʥʝʥʠʡ. 

ʆʙʱʠʤ ʨʝʰʝʥʠʝʤ ʵʪʠʭ ʫʨʘʚʥʝʥʠʡ ʧʨʠ ʥʫʣʝʚʳʭ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʷʚʣʷʝʪʩʷ 

ʠʥʪʝʛʨʘʣ ʩʚʝʨʪʢʠ (ɼʶʘʤʝʣʷ). ɺ ʢʦʥʢʨʝʪʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 

ʩʪʨʫʢʪʫʨʘ, ʧʨʝʜʣʦʞʝʥʥʘʷ ʚ ʠʥʩʪʠʪʫʪʝ ʄʘʢʩʘ ʇʣʘʥʢʘ ʚ ɻʘʤʙʫʨʛʝ [8]. ɼʣʷ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʟʘʜʝʨʞʢʠ ʛʨʫʥʪʦʚʦʛʦ ʩʪʦʢʘ ʜʣʷ ʷʯʝʡʢʠ ʧʨʠʥʠʤʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ. 

ʂʘʞʜʘʷ ʵʣʝʤʝʥʪʘʨʥʘʷ ʷʯʝʡʢʘ ʤʦʜʝʣʠ ʠʤʝʝʪ 8 ʚʦʟʤʦʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʪʦʢʘ ʚ 

ʩʦʩʝʜʥʠʝ ʷʯʝʡʢʠ - ʯʝʪʳʨʝ ʧʦʢʦʦʨʜʠʥʘʪʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʷ: N, E, 

S, W ʠ ʯʝʪʳʨʝ ʜʠʘʛʦʥʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ: Nɽ, SE, SW, NW, ʦʧʨʝʜʝʣʷʝʤʳʭ 

ʥʘʢʣʦʥʦʤ ʨʝʣʴʝʬʘ ʦʜʥʦʟʥʘʯʥʳʤ ʦʙʨʘʟʦʤ. ɺ ʢʘʞʜʦʡ ʷʯʝʡʢʝ ʧʨʦʠʟʚʦʜʠʪʩʷ ʫʯʝʪ 

ʧʨʦʮʝʥʪʥʦʛʦ ʩʦʜʝʨʞʘʥʠʷ ʙʦʣʦʪ ʠ ʦʟʝʨ.  

ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʦ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ 

ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʙʳʣʦ ʚʳʙʨʘʥʦ ʨʘʟʨʝʰʝʥʠʝ, ʩʦʩʪʘʚʣʷʶʱʝʝ 1/3 ʛʨʘʜʫʩʘ ʧʦ ʰʠʨʦʪʝ 
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ʠ ʜʦʣʛʦʪʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʆʨʦʛʨʘʬʠʷ, ʧʦʣʫʯʝʥʥʘʷ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʩ 

ʨʘʟʨʝʰʝʥʠʝʤ 30ËË ʧʫʪʝʤ ʠʥʪʝʨʧʦʣʷʮʠʠ ʠ ʩʫʙʲʝʢʪʠʚʥʦʡ ʢʦʨʨʝʢʮʠʠ, ʧʦʟʚʦʣʷʝʪ 

ʤʦʜʝʣʠʨʦʚʘʪʴ ʩʪʦʢ ʧʨʝʩʥʳʭ ʚʦʜ ʦʩʥʦʚʥʳʭ ʉʠʙʠʨʩʢʠʭ ʨʝʢ ʚ ʙʘʩʩʝʡʥ ʉʝʚʝʨʥʦʛʦ 

ʃʝʜʦʚʠʪʦʛʦ ʦʢʝʘʥʘ. ɼʘʥʥʳʝ ʦ ʨʝʣʴʝʬʝ ʧʦʚʝʨʭʥʦʩʪʠ ʙʳʣʠ ʦʪʢʦʨʨʝʢʪʠʨʦʚʘʥʳ ʩ 

ʫʯʝʪʦʤ ʦʜʥʦʟʥʘʯʥʦʩʪʠ ʥʘʧʨʘʚʣʝʥʠʷ ʩʪʦʢʘ ʠʟ ʢʘʞʜʦʡ ʷʯʝʡʢʠ ʩʝʪʢʠ. ʋʯʝʪ ʙʦʣʦʪ ʠ 

ʦʟʝʨ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʥʘ ʦʩʥʦʚʝ ʦʙʨʘʙʦʪʢʠ ʤʘʩʩʠʚʘ ʛʣʦʙʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʙʦʣʦʪ ʠ ʦʟʝʨ [9, 10]. 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʦ ʤʦʜʝʣʠ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ 

ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢ ʆʙʴ-ʀʨʪʳʰ. ʇʦʩʪʨʦʝʥʠʝ ʥʘʧʨʘʚʣʝʥʠʡ ʨʝʯʥʦʛʦ, 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʠ ʛʨʫʥʪʦʚʦʛʦ ʩʪʦʢʦʚ ʩʪʨʦʠʣʠʩʴ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʧʦ ʨʝʣʴʝʬʫ ʠ 

ʘʥʘʣʠʟʘ ʛʨʘʬʦʚ ʩʪʦʢʦʚ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚ ʨʝʯʥʦʤ ʨʫʩʣʝ (ʨʠʩ. 1).  

 

ʈʠʩ. 1. ʊʨʘʩʩʳ ʩʪʦʢʦʚ ʆʙʴ-ʀʨʪʳʰʩʢʦʛʦ ʙʘʩʩʝʡʥʘ (433 ʛʨʘʬʘ) 

ɹʳʣ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʠʟʤʝʥʝʥʠʶ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʆʙʴ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ XX 

ʚʝʢʘ ʠ ʚʦʟʤʦʞʥʳʝ ʠʟʤʝʥʝʥʠʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʚ XXI  ʚʝʢʝ (ʨʠʩ. 2) ʠ 

ʯʠʩʣʝʥʥʳʝ ʨʘʩʯʝʪʳ ʧʦ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʤʝʞʛʦʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʪʦʢʘ ʨʝʢʠ ʥʘ 

ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʨʝʘʥʘʣʠʟʦʚ ERA40 ʠ MERRA ʜʣʷ ʧʝʨʠʦʜʦʚ 1958 ï 2001 ʛʛ. ʠ 

1980 ï 2011 ʛʛ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʘ ʜʣʷ ʍʍI ʚʝʢʘ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʤʦʜʝʣʠ CNRM 

(2006 ï 2100 ʛʛ.) 
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ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʦʚ ʩʨʘʚʥʝʥʠʝ ʩ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʥʘ ʩʪʚʦʨʘʭ 

ʆʙʴ-ʉʘʣʝʭʘʨʜ ʜʣʷ ʩʨʝʜʥʝʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʜʘʝʪ ʦʪʣʠʯʠʝ ʚ 

ʘʤʧʣʠʪʫʜʝ ʜʣʷ ʜʘʥʥʳʭ ʨʝʘʥʘʣʠʟʘï ERA40 ï  -0,03%, ʜʣʷ MERRA ï -0,5%, ʘ ʜʣʷ 

CNRM ï +4,3% (ʨʠʩ. 3). 

ɼʘʥʥʳʝ ʚʝʩʝʥʥʝʛʦ ʧʘʚʦʜʢʘ ʜʣʷ ʨʝʢʠ ʆʙʴ ʜʣʷ ʩʨʝʜʥʝʢʣʠʤʘʪʠʯʝʩʢʦʛʦ 

ʛʦʜʦʚʦʛʦ ʛʠʜʨʦʛʨʘʬʘ ʜʣʷ ʜʘʥʥʳʭ ʨʝʘʥʘʣʠʟʦʚ ʜʘʝʪ ʧʦʣʥʦʝ ʩʦʚʧʘʜʝʥʠʝ ʧʦ ʬʘʟʝ. 

ʈʘʟʥʠʮʘ ʚ ʤʘʢʩʠʤʘʣʴʥʦʡ ʘʤʧʣʠʪʫʜʝ ʩʦʩʪʘʚʣʷʝʪ ʜʣʷ ERA40 +0,09%, ʜʣʷ MERRA 

ï +8,2%, ʘ ʜʣʷ CNRM ï -0,25% (ʨʠʩ.4). ɼʣʷ ʤʦʜʝʣʠ CNRM ʚ ʩʚʷʟʠ ʩ ʤʝʥʝʝ 

ʚʳʨʘʞʝʥʥʳʤ ʚʝʩʝʥʥʠʤ ʥʘʨʘʩʪʘʥʠʝʤ ʚʣʘʛʦʥʘʧʦʣʥʝʥʠʷ ʙʘʩʩʝʡʥʘ, ʬʘʟʘ 

ʥʘʩʪʫʧʣʝʥʠʷ ʤʘʢʩʠʤʫʤʘ ʨʘʩʧʨʝʜʝʣʝʥʘ ʥʘ ʜʚʘ ʤʝʩʷʮʘ. 

  

ʈʠʩ. 2. ɺʣʘʛʦʥʘʧʦʣʥʝʥʠʝ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʆʙʴ 

ï [ʦʩʘʜʢʠ ï ʠʩʧʘʨʝʥʠʝ + ʪʘʷʥʠʝ ʩʥʝʛʘ] 
ʈʠʩ.3. ɻʦʜʦʚʦʡ ʩʪʦʢ ʆʙʴ-ʀʨʪʳʰʩʢʦʛʦ 

ʙʘʩʩʝʡʥʘ. ɺʝʨʪʠʢʘʣʴʥʘʷ ʣʠʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʘʤʧʣʠʪʫʜʫ ʤʝʞʛʦʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚ 

ʜʘʥʥʳʭ ʥʘʙʣʶʜʝʥʠʡ 

 

ʈʠʩ. 4. ʆʩʨʝʜʥʝʥʥʳʝ ʜʘʥʥʳʝ ʛʦʜʦʚʦʛʦ ʛʠʜʨʦʛʨʘʬʘ ʥʘ ʛʠʜʨʦʧʦʩʪʫ ʆʙʴ-ʉʘʣʝʭʘʨʜ. ɸʤʧʣʠʪʫʜʳ 

ʤʝʞʛʦʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʤʝʩʷʯʥʳʭ ʩʪʦʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚʝʨʪʠʢʘʣʴʥʳʤʠ ʣʠʥʠʷʤʠ 
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ɼʣʷ ʦʮʝʥʢʠ ʧʨʘʚʠʣʴʥʦʩʪʠ ʨʘʙʦʪʳ ʤʦʜʝʣʠ ʧʦ ʨʫʩʣʦʚʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ 

ʩʪʦʢʘ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʜʘʥʥʳʭ ʨʘʩʯʝʪʦʚ ʩ ʜʘʥʥʳʤʠ ʥʘ ʛʠʜʨʦʧʦʩʪʘʭ 

ʧʨʦʤʝʞʫʪʦʯʥʳʭ ʩʪʚʦʨʦʚ: ʊʶʤʝʥʴ, ʐʘʜʨʠʥʩʢ, ʉʝʨʛʝʝʚʢʘ, ʊʦʙʦʣʴʩʢ, ɹʘʨʥʘʫʣ, 

ʂʘʤʝʥʴ-ʥʘ-ʆʙʠ, ʅʦʚʦʩʠʙʠʨʩʢ ʠ ɹʝʣʦʛʦʨʴʝ. ɺʚʝʜʝʥʠʝ ʧʘʨʘʤʝʪʨʘ 

ʟʘʨʝʛʫʣʠʨʦʚʘʥʥʦʩʪʠ ʩʪʦʢʘ ʚ ʪʦʯʢʘʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ɻʕʉ ʠ ʚʦʜʦʭʨʘʥʠʣʠʱ 

ʧʦʢʘʟʘʣʦ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʝʝ ʩʦʚʧʘʜʝʥʠʝ ʩ ʜʘʥʥʳʤʠ ʥʘ ʵʪʠʭ ʛʠʜʨʦʧʦʩʪʘʭ. 

ɼʣʷ ʜʘʥʥʳʭ ʤʦʜʝʣʠ CNRM ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʙʦʣʴʰʦʝ ʚʦʟʨʘʩʪʘʥʠʝ ʣʠʥʠʠ 

ʪʨʝʥʜʘ ʛʦʜʦʚʳʭ ʨʘʩʭʦʜʦʚ, ʥʝ ʧʨʠʚʝʜʝʥʥʳʝ ʚ ʩʪʘʪʴʝ. 

ʈʘʙʦʪʘ ʧʦʜʜʝʨʞʘʥʘ ʛʨʘʥʪʘʤʠ ʀʇ-69, ʈʌʌʀ 14-05-00730, ʧʨʦʛʨʘʤʤʘʤʠ ʈɸʅ 23.3-1., 

1.3.3-6.  
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A COMPUTER-BASED MODEL OF MELT WATER RUNOFF FORMATION IN 

THE BASIN OF LOSIKHA RIVER 

Kudishin A.V. 
Institute for Water and Environmental Problems SB RAS, Barnaul 

 

ɸʥʥʦʪʘʮʠʷ: ʇʨʝʜʩʪʘʚʣʝʥʘ ʢʦʤʧʴʶʪʝʨʥʘʷ ʤʦʜʝʣʴ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʘʣʦʛʦ ʩʪʦʢʘ ʚʦʜʳ ʚ 

ʙʘʩʩʝʡʥʝ ʨ. ʃʦʩʠʭʘ ʢʘʢ ʩʦʩʪʘʚʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚʦʜʦʩʙʦʨʘ ʙʘʩʩʝʡʥʘ ɺʝʨʭʥʝʡ ʆʙʠ. ʄʦʜʝʣʴ 

ʦʩʥʦʚʘʥʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʦʜʥʦʤʝʨʥʦʡ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʧʦʜʤʦʜʝʣʠ 

ʪʝʧʣʦʤʘʩʩʦʧʝʨʝʥʦʩʘ ʚ ʩʥʝʛʝ, ʧʦʟʚʦʣʷʶʱʡ ʨʘʩʩʯʠʪʳʚʘʪʴ ʩʥʝʛʦʪʘʷʥʠʝ, ʚʦʜʦʦʪʜʘʯʫ ʠʟ 

ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʬʠʣʴʪʨʘʮʠʠ ʪʘʣʳʭ ʚʦʜ. ɺ ʢʦʤʙʠʥʘʮʠʠ ʩ ʤʦʜʝʣʴʶ 

ʩʥʝʛʦʪʘʷʥʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʩʪʘʷ ʤʦʜʝʣʴ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʪʦʢʘ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ 2 

ʢʦʤʧʦʥʝʥʪʦʚ: ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʠ ʧʦʯʚʝʥʥʳʡ. ʇʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ ʨʘʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʧʣʦʱʘʜʠ 

ʚʦʜʦʩʙʦʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʦʥʮʝʧʮʠʠ çʚʨʝʤʝʥʠ ʜʦʙʝʛʘʥʠʷè. 

Annotation. The paper presents the computer-based model of formation of the melt water 

runoff in the Losikha basin as a component of the Upper Ob catchment. The model is based on the 

use of a vertical one-dimensional non-stationary submodel of heat transfer in snow that makes it 

possible to calculate the snowmelt, the loss of snow cover and the intensity of meltwater infiltration. 

In combination with the snowmelt model, we use a simple model of transformation of flow 

consisting of two components, i.e. surface and soil ones. The surface runoff is calculated by the 

catchment area using the concept of "lag time of flow."  

 

ʇʨʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʚʦʣʥ ʧʘʚʦʜʢʘ ʚ ʨʝʯʥʦʡ ʩʠʩʪʝʤʝ ʆʙʠ 

ʥʘ ʦʩʥʦʚʝ ʦʜʥʦʤʝʨʥʦʡ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʤʦʜʝʣʠ çʤʝʣʢʦʡ ʚʦʜʳè ʜʣʷ ʩʠʩʪʝʤʳ 

ʨʫʩʝʣ ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ ʩʫʱʝʩʪʚʝʥʥʫʶ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʫʶ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʠ ʨʘʟʥʦʨʦʜʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ 

ʨʝʞʠʤ ʙʘʩʩʝʡʥʘ. ɺ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʙʘʩʩʝʡʥʳ 

ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʧʨʠʪʦʢʦʚ, ʩʪʦʢ ʧʦ ʧʣʦʱʘʜʠ ʵʪʠʭ ʙʘʩʩʝʡʥʦʚ ʚ ʚʠʜʝ 

ʠʥʪʝʛʨʘʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʚʢʣʶʯʠʪʴ ʚ ʨʘʩʭʦʜ ʩʘʤʠʭ ʧʨʠʪʦʢʦʚ. ʉʣʝʜʫʷ ʵʪʦʡ ʩʭʝʤʝ 

ʠ ʠʤʝʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʛʠʜʨʦʧʦʩʪʘʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʫʶ ʦʮʝʥʢʫ ʚʦʜʥʦʛʦ ʩʪʦʢʘ (ʨʘʩʭʦʜ ʠ ʧʨʠʪʦʯʥʦʩʪʴ) 

ʢʨʫʧʥʳʭ ʧʨʠʪʦʢʦʚ ʆʙʠ. ʇʨʠ ʵʪʦʤ ʦʪʩʫʪʩʪʚʠʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ 

ʛʠʜʨʦʧʦʩʪʘʤ ʛʝʥʝʨʠʨʫʝʪ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʧʨʠ ʨʘʩʯʝʪʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚʦʣʥʳ 

ʧʘʚʦʜʢʘ. ɺ ʢʘʯʝʩʪʚʝ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʜʣʷ ʦʪʨʘʙʦʪʢʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʠ 

ʯʠʩʣʝʥʥʳʭ ʘʣʛʦʨʠʪʤʦʚ ʚʳʙʨʘʥʘ ʨ. ʆʙʴ ʥʘ ʫʯʘʩʪʢʝ ʦʪ ʛ. ɹʠʡʩʢʘ ʜʦ ʛ. ʂʘʤʝʥʴ-ʥʘ-

ʆʙʠ. ʉʪʦʢ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʚ ʦʩʥʦʚʥʦʤ ʬʦʨʤʠʨʫʝʪʩʷ ʨʝʢʘʤʠ: ɹʠʷ, ʂʘʪʫʥʴ, ɸʥʫʡ, 

ʇʝʩʯʘʥʘʷ, ʏʘʨʳʰ, ɸʣʝʡ. ʉʝʪʴʶ ʛʠʜʨʦʧʦʩʪʦʚ ʫʯʘʩʪʦʢ ʧʦʢʨʳʪ ʥʝ ʧʦʣʥʦʩʪʴʶ, 
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ʠʤʝʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʚʦʜʦʩʙʦʨʘ (ʬʦʨʤʠʨʫʶʱʘʷ ʙʦʢʦʚʫʶ ʧʨʠʪʦʯʥʦʩʪʴ), 

ʥʘ ʢʦʪʦʨʦʡ ʜʘʥʥʳʭ ʧʦ ʩʪʦʢʫ ʥʝʪ ʣʠʙʦ ʜʦʩʪʫʧ ʢ ʥʠʤ ʟʘʪʨʫʜʥʝʥ. ɺ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ 

ʧʝʨʠʦʜ ʵʪʦʡ ʯʘʩʪʴʶ ʩʪʦʢʘ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ, ʥʦ ʚ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ ʙʦʢʦʚʘʷ 

ʧʨʠʪʦʯʥʦʩʪʴ ʤʦʞʝʪ ʙʳʪʴ ʩʦʧʦʩʪʘʚʠʤʘ ʩ ʨʘʩʭʦʜʦʤ ʚ ʨ. ʆʙʴ. ɺ ʩʪʘʪʴʝ ʩʜʝʣʘʥʘ 

ʦʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʜʝʣʠ ʩʥʝʛʦʪʘʷʥʠʷ ʜʣʷ ʨʘʩʯʝʪʘ ʙʦʢʦʚʦʡ 

ʧʨʠʪʦʯʥʦʩʪʠ ʚ ʧʝʨʠʦʜ ʩʥʝʛʦʪʘʷʥʠʷ ʥʘ ʫʯʘʩʪʢʘʭ, ʥʝ ʚʭʦʜʷʱʠʭ ʚ ʟʦʥʫ ʫʯʝʪʘ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʛʠʜʨʦʧʦʩʪʦʚ. ʄʦʜʝʣʴ ʦʩʥʦʚʘʥʘ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʝʨʪʠʢʘʣʴʥʦʡ 

ʦʜʥʦʤʝʨʥʦʡ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʧʦʜʤʦʜʝʣʠ ʪʝʧʣʦʤʘʩʩʦʧʝʨʝʥʦʩʘ ʚ ʩʥʝʛʝ,  

ʧʦʟʚʦʣʷʶʱʡ ʨʘʩʩʯʠʪʳʚʘʪʴ ʩʥʝʛʦʪʘʷʥʠʝ, ʚʦʜʦʦʪʜʘʯʫ ʠʟ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʥʬʠʣʴʪʨʘʮʠʠ ʪʘʣʳʭ ʚʦʜ. 

ʊʝʧʣʦʤʘʩʩʦʧʝʨʝʥʦʩ ʚ ʩʥʝʛʝ ʤʦʞʥʦ ʦʧʠʩʘʪʴ ʩʠʩʪʝʤʦʡ ʫʨʘʚʥʝʥʠʡ (1-3) [2]: 
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ʩʥʝʛʘ. 
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_ ʃaD cʵʬc *= , ( ca - ʵʤʧʠʨʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ). 

ʕʬʬʝʢʪʠʚʥʘʷ ʪʝʧʣʦʝʤʢʦʩʪʴ: 
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ɿʜʝʩʴ ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʥʘʩʳʱʝʥʥʦʩʪʴ ʩʥʝʛʘ 
cp
cS
q

qq

-

-
= ,  

c
q -

ʚʦʜʦʫʜʝʨʞʠʚʘʶʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʩʥʝʛʘ; 
co

K - ʛʠʜʨʘʚʣʠʯʝʩʢʘʷ ʧʨʦʚʦʜʠʤʦʩʪʴ 

ʩʥʝʛʘ ʧʨʠ ʧʦʣʥʦʤ ʥʘʩʳʱʝʥʠʠ ʚʦʜʦʡ. ʉʠʩʪʝʤʘ (1-3) ʧʦʩʣʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʤʦʜʠʬʠʢʘʮʠʠ ʨʝʰʘʣʘʩʴ ʚ ʧʦʜʚʠʞʥʦʡ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ (,t)  () [ ]1,0,ee*= tHy , 

H(t)-ʪʦʣʱʠʥʘ ʩʥʝʛʘ, ʟʘʚʠʩʷʱʘʷ ʦʪ ʚʨʝʤʝʥʠ. 

ʅʘ ʛʨʘʥʠʮʝ çʛʨʫʥʪ-ʩʥʝʛè ʩʪʘʚʠʣʦʩʴ ʫʩʣʦʚʠʝ T(t,0)=T0=0. ʅʘ ʧʦʚʝʨʭʥʦʩʪʠ 

ʩʥʝʛʘ  ʟʘʜʘʚʘʣʩʷ ʧʦʪʦʢ ʪʝʧʣʘ ʠ ʫʩʣʦʚʠʝ ʉʪʝʬʘʥʘ (ʧʨʠ ʪʘʷʥʠʠ ʣʴʜʘ).  

ʇʦ ʤʦʜʝʣʠ ʩʥʝʛʦʪʘʷʥʠʷ ʨʘʩʯʠʪʳʚʘʝʪʩʷ ʫʜʝʣʴʥʳʡ ʪʘʣʳʡ ʩʪʦʢ ʥʘ ʚʦʜʦʩʙʦʨʝ 

Qc(t) =qʚ(t, y=0) (ʩʤ. ʫʨʘʚʥʝʥʠʝ 4) ʧʦ ʠʤʝʶʱʠʤʩʷ ʩʫʪʦʯʥʳʤ ʤʝʪʝʦʜʘʥʥʳʤ (ʦʩʘʜʢʠ, 

ʚʝʪʝʨ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʜʘʚʣʝʥʠʝ, ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʦʙʣʘʯʥʦʩʪʴ). 

ɺ ʢʦʤʙʠʥʘʮʠʠ ʩ ʤʦʜʝʣʴʶ ʩʥʝʛʦʪʘʷʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʚʦʛʦ ʧʨʠʙʣʠʞʝʥʠʷ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʩʪʘʷ ʤʦʜʝʣʴ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʪʦʢʘ (ʜʣʷ ʥʝʙʦʣʴʰʠʭ 

ʚʦʜʦʩʙʦʨʦʚ), ʩʦʩʪʦʷʱʝʛʦ ʠʟ 2 ʢʦʤʧʦʥʝʥʪʦʚ: ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʠ ʧʦʯʚʝʥʥʳʡ. 

ʇʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ ʨʘʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʧʣʦʱʘʜʠ ʚʦʜʦʩʙʦʨʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʦʥʮʝʧʮʠʠ çʚʨʝʤʝʥʠ ʜʦʙʝʛʘʥʠʷè ʜʣʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ. ʉʢʦʨʦʩʪʴ 

ʜʦʙʝʛʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʘʨʘʤʝʪʨʦʤ ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʢʨʠʪʝʨʠʶ ʥʘʠʣʫʯʰʝʛʦ 

ʩʦʚʧʘʜʝʥʠʷ ʨʘʩʩʯʠʪʘʥʥʦʛʦ ʠ ʠʟʤʝʨʝʥʥʦʛʦ ʛʠʜʨʦʛʨʘʬʦʚ. ʀʥʬʠʣʴʪʨʘʮʠʷ ʚ ʛʨʫʥʪ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦʜʙʦʨʦʤ ʚʝʣʠʯʠʥʳ ʨʘʩʭʦʜʘ ʠʥʬʠʣʴʪʨʘʮʠʠ. ʊʨʘʥʩʬʦʨʤʘʮʠʷ 

ʧʦʯʚʝʥʥʦʛʦ ʩʪʦʢʘ ʤʦʜʝʣʠʨʫʝʪʩʷ (ʩʠʤʫʣʷʮʠʷ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʛʦ ʚʠʜʘ 

ʟʘʪʫʭʘʶʱʝʡ ʯʘʩʪʠ ʛʠʜʨʦʛʨʘʬʘ) ʧʨʦʩʪʳʤ ʜʠʬʬʝʨʝʥʮʠʘʣʴʥʳʤ ʫʨʘʚʥʝʥʠʝʤ ʜʣʷ 

ʪʦʣʱʠʥʳ ʧʦʯʚʝʥʥʦʛʦ ʩʪʦʢʘ H ʚʠʜʘ: 

Hq
t

H
in

*-=
µ

µ
a  

ʟʜʝʩʴ qin ïʨʘʩʭʦʜ ʠʥʬʠʣʴʪʨʘʮʠʠ,  ï ʧʦʜʙʠʨʘʝʤʳʡ ʢʦʵʬʬʠʮʠʝʥʪ. ʉ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʪʦʡ ʤʦʜʝʣʠ ʥʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ 

ʛʠʜʨʦʛʨʘʬʘ ʟʘ 1988 ʛ. ʧʦ 2 ʛʠʜʨʦʧʦʩʪʘʤ ʜʣʷ ʨ. ʃʦʩʠʭʘ (ʧʨʠʪʦʢ ʨ. ʆʙʴ). 
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ʈʠʩ. 1. ɻʠʜʨʦʛʨʘʬʳ ʧʦ 2 ʛʠʜʨʦʧʦʩʪʘʤ ʜʣʷ ʨ. ʃʦʩʠʭʘ, 1988 ʛ. 

ʕʪʘ ʫʧʨʦʱʝʥʥʘʷ ʤʦʜʝʣʴ ʚʦʜʦʩʙʦʨʘ ʙʳʣʳ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʨʘʩʯʝʪʘ 

ʙʦʢʦʚʦʡ ʧʨʠʪʦʯʥʦʩʪʠ ʚ ʧʝʨʠʦʜ ʩʥʝʛʦʪʘʷʥʠʷ ʥʘ ʫʯʘʩʪʢʘʭ ʨ. ʆʙʴ, ʥʝ ʚʭʦʜʷʱʠʭ ʚ 

ʟʦʥʫ ʫʯʝʪʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʛʠʜʨʦʧʦʩʪʦʚ. 

ɻʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʆʙʠ ʠ ʝʝ ʢʨʫʧʥʳʭ ʧʨʠʪʦʢʦʚ 

ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʦʜʥʦʤʝʨʥʦʡ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʤʦʜʝʣʠ çʤʝʣʢʦʡ ʚʦʜʳè 

ʜʣʷ ʩʠʩʪʝʤʳ ʨʫʩʝʣ  [1]: 

,q
x

Q

t
=

µ

µ
+

µ

wµ
          (5) 

.0
2

2

=ö
ö

÷

õ

æ
æ

ç

å
+

µ

µ
+öö
÷

õ
ææ
ç

å

µ

µ
+

µ

µ

K

QQ

x

z
g

Q

xt

Q
w

w
      (6) 

ɿʜʝʩʴ ɤ ï ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʧʦʪʦʢʘ; Q ï ʨʘʩʭʦʜ ʚʦʜʳ; q ï 

ʫʜʝʣʴʥʳʡ (ʧʨʠʭʦʜʷʱʠʡʩʷ ʥʘ ʝʜʠʥʠʮʫ ʜʣʠʥʳ ʨʫʩʣʘ)  ʙʦʢʦʚʦʡ ʧʨʠʪʦʢ ʚʦʜʳ; z ï 

ʦʨʜʠʥʘʪʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʪʦʢʘ; g ï ʫʩʢʦʨʝʥʠʝ ʩʠʣʳ ʪʷʞʝʩʪʠ; x ï ʧʨʦʜʦʣʴʥʘʷ 
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ʢʦʦʨʜʠʥʘʪʘ; t ï ʚʨʝʤʷ; K ï ʤʦʜʫʣʴ ʨʘʩʭʦʜʘ, RCK w= ; c= /wR  ï ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ 

ʨʘʜʠʫʩ; ɢ ï ʩʤʦʯʝʥʥʳʡ ʧʝʨʠʤʝʪʨ; 6
1

R
n

1C=  ï ʢʦʵʬʬʠʮʠʝʥʪ ʐʝʟʠ.  

ʇʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʦʜʠʥʦʯʥʦʛʦ ʫʯʘʩʪʢʘ ʨʝʢʠ 

ʛʨʘʥʠʯʥʳʝ ʠ ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʫʨʘʚʥʝʥʠʡ (5)-(6) ʤʦʞʥʦ ʟʘʧʠʩʘʪʴ ʚ ʚʠʜʝ [1]: 

ʧʨʠ )t(QQ0x ==  ʠʣʠ )t(zz= ; 

ʧʨʠ )z(QQLx ==  ʠʣʠ )t(zz= , ʠʣʠ )t(QQ= . 

ɿʜʝʩʴ )z(QQ= - ʢʨʠʚʘʷ ʩʚʷʟʠ. 

ʧʨʠ ).x(),x(QQ0t w=w==  

ʉʭʝʤʘ ʫʯʝʪʘ ʩʥʝʛʦʪʘʷʥʠʷ ʧʨʠ ʨʘʩʯʝʪʝ ʙʦʢʦʚʦʡ ʧʨʠʪʦʯʥʦʩʪʠ q(t,x) ʚ 

ʫʨʘʚʥʝʥʠʠ (5) ʦʩʥʦʚʘʥʘ ʥʘ ʚʳʰʝʠʟʣʦʞʝʥʥʦʡ ʢʦʥʮʝʧʮʠʠ ʫʧʨʦʱʝʥʥʦʡ ʤʦʜʝʣʠ 

ʚʦʜʦʩʙʦʨʘ. 

ɺ ʨʘʟʚʝʪʚʣʝʥʥʳʭ ʩʠʩʪʝʤʘʭ ʦʪʢʨʳʪʳʭ ʨʫʩʝʣ ʚʦ ʚʥʫʪʨʝʥʥʠʭ ʪʦʯʢʘʭ (ʪʦʯʢʠ 

ʩʣʠʷʥʠʷ ʨʫʩʝʣ) ʩʪʘʚʷʪʩʷ ʫʩʣʦʚʠʷ ʩʦʧʨʷʞʝʥʠʷ, ʚʳʨʘʞʘʶʱʠʝʩʷ ʚ ʨʘʚʝʥʩʪʚʝ ʥʫʣʶ 

ʩʫʤʤʳ ʚʪʝʢʘʶʱʠʭ Qin ʠ ʚʳʪʝʢʘʶʱʠʭ Qout ʨʘʩʭʦʜʦʚ ʠ ʨʘʚʝʥʩʪʚʝ ʫʨʦʚʥʝʡ 

ʩʚʦʙʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ (ʢʘʢ ʦʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʫʩʣʦʚʠʡ ʩʦʧʨʷʞʝʥʠʷ): 

ɆQin, i = ɆQout,k ,  i=1éi1,  k=1..k1;  Zn=Z
*
,  ʜʣʷ ʢʘʞʜʦʛʦ n=1é(i1+k1). 

ɿʜʝʩʴ i1 ï ʯʠʩʣʦ ʚʭʦʜʷʱʠʭ ʫʯʘʩʪʢʦʚ, k1 ï ʯʠʩʣʦ ʚʳʭʦʜʷʱʠʭ ʫʯʘʩʪʢʦʚ. 

ʉʭʝʤʘʪʠʟʘʮʠʷ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ ʜʣʷ ʩʠʩʪʝʤʳ (5-6) ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʨʠʩʫʥʢʝ 2. ɺ ʦʪʤʝʯʝʥʥʳʭ ʩʪʚʦʨʘʭ (ʢʨʫʞʢʘʤʠ) ʫ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʟʘʜʘʚʘʣʠʩʴ 

ʨʘʩʭʦʜʳ ʧʦ ʜʘʥʥʳʤ ʚʦʜʧʦʩʪʦʚ. ɺ ʟʘʤʳʢʘʶɦ ʝʤ ʩʪʚʦʨʝ ʩ. ʄʘʣʳʰʝʚʦ 

ʠʩʧʦʣʴʟʦʚʘʥʦ ʫʩʣʦʚʠʝ ʩʚʦʙʦʜʥʦʛʦ ʧʨʦʪʝʢʘʥʠʷ. 

ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥʳ ʠʟʤʝʨʝʥʥʳʡ ʛʠʜʨʦʛʨʘʬ ʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ 

ʛʠʜʨʦʛʨʘʬʘ ʚ ʨʘʡʦʥʝ ɹʘʨʥʘʫʣʘ ʜʣʷ 1988 ʛ. ʩ ʫʯʝʪʦʤ ʤʦʜʝʣʠ ʙʦʢʦʚʦʡ 

ʧʨʠʪʦʯʥʦʩʪʠ ʚ ʧʝʨʠʦʜ ʩʥʝʛʦʪʘʷʥʠʷ ʠ ʙʝʟ ʥʝʝ. ɺ ʮʝʣʦʤ ʩʦʚʧʘʜʝʥʠʝ ʨʘʩʯʝʪʥʳʭ ʠ 

ʥʘʪʫʨʥʳʭ ʜʘʥʥʳʭ ʧʦ ʨʘʩʭʦʜʫ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ. ʀʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 

ʧʝʨʠʦʜ ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʥʝʛʦʪʘʷʥʠʷ ʩ 15.04 ʧʦ 01.05 (ʙʝʟ ʫʯʝʪʘ ʪʘʣʦʛʦ ʩʪʦʢʘ 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʦʛʨʝʰʥʦʩʪʴ ʜʦ 35 %). ʆʯʝʚʠʜʥʦ, ʯʪʦ ʫʯʝʪ ʤʦʜʝʣʠ ʙʦʢʦʚʦʡ 

ʧʨʠʪʦʯʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʪʦʯʥʦ ʨʘʩʩʯʠʪʘʪʴ ʨʘʩʭʦʜ ʚʦʜʳ ʚ ʨ. ʆʙʴ ʚ ʧʝʨʠʦʜ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʥʝʛʦʪʘʷʥʠʷ ʩ 15.04 ʧʦ 01.05. 
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ʈʠʩ. 2. ʉʭʝʤʘʪʠʟʘʮʠʷ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ 

 

ʈʠʩ. 3. ɼʠʥʘʤʠʢʘ ʨʘʩʭʦʜʘ ʠ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʨʘʡʦʥʝ ʛ. ɹʘʨʥʘʫʣʘ ʩ ʫʯʝʪʦʤ ʩʥʝʛʦʪʘʷʥʠʷ. 

ʈʘʩʯʝʪ ʜʣʷ 1988 ʛ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʦʜʝʣʠ ʩʥʝʛʦʪʘʷʥʠʷ ʧʨʠ ʨʘʩʯʝʪʝ ʙʦʢʦʚʦʡ ʧʨʠʪʦʯʥʦʩʪʠ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʠ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʪʦʯʥʦʩʪʴ ʨʘʩʯʝʪʘ 

ʧʨʦʭʦʞʜʝʥʠʷ ʚʦʣʥʳ ʧʘʚʦʜʢʘ ʚ ʚʝʨʭʥʝʤ ʪʝʯʝʥʠʠ ʨ. ʆʙʴ  ʚ ʧʝʨʠʦʜ ʩʥʝʛʦʪʘʷʥʠʷ. 

ʈʘʩʩʯʠʪʘʥʥʳʝ ʧʘʨʘʤʝʪʨʳ ʨʝʯʥʦʛʦ ʧʦʪʦʢʘ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʜʣʷ ʨʝʰʝʥʠʷ 

ʨʘʟʣʠʯʥʳʭ ʚʦʜʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʚ ʯʘʩʪʥʦʩʪʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʛʨʘʥʠʮ ʟʦʥ 

ʟʘʪʦʧʣʝʥʠʷ ʧʨʠ ʨʘʩʭʦʜʘʭ ʨʘʟʣʠʯʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʠ ʮʝʣʝʡ ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ 

ʧʨʦʛʥʦʟʘ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʦʢʘ.  
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ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʉʆ ʈɸʅ VIII.76.1.1 

çʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʠ ʨʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʤʦʜʝʣʠʨʫʶʱʠʭ 

ʩʠʩʪʝʤ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʧʘʩʥʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʡ ʜʣʷ ʢʨʫʧʥʳʭ 

ʨʝʯʥʳʭ ʩʠʩʪʝʤ ʉʠʙʠʨʠè. 
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1. ʂʣʠʤʘʪ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ ʙʘʩʩʝʡʥʘ 

ʉʚʦʝʦʙʨʘʟʠʝ ʢʣʠʤʘʪʘ ʙʘʩʩʝʡʥʘ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ ʦʙʫʩʣʦʚʣʝʥʦ ʦʨʦʛʨʘʬʠʝʡ 

ʝʛʦ ʤʝʩʪʦʨʘʩʧʦʣʦʞʝʥʠʷ ʥʘ ʩʝʚʝʨʥʦʤ ʧʦʣʫʰʘʨʠʠ [1]. ʉ ʚʦʩʪʦʢʘ ʦʥʦ ʦʢʨʫʞʝʥʦ 

ʚʳʩʦʯʘʡʰʠʤʠ ʛʦʨʥʳʤʠ ʭʨʝʙʪʘʤʠ ʇʘʤʠʨʘ ʠ ʊʷʥʴ-ʐʘʥʷ, ʩ ʶʛʘ ï ʭʨʝʙʪʘʤʠ 

ɻʠʥʜʫʢʫʰʘ (800 ʢʤ) ʠ ʮʝʧʦʯʢʦʡ ʥʠʟʢʦʛʦʨʴʷ ʂʦʧʝʪʜʘʛʘ ʜʣʠʥʦʶ 650 ʢʤ; ʩ ʟʘʧʘʜʘ 

ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘ ʥʝʛʦ ʚʣʠʷʶʪ ʮʠʢʣʦʥʳ ʂʘʩʧʠʡʩʢʦʛʦ, ʏʝʨʥʦʛʦ 

ʠ ɸʟʦʚʩʢʦʛʦ ʤʦʨʝʡ. ʉ ʩʝʚʝʨʘ ʝʛʦ ʨʘʚʥʠʥʫ, ʊʫʨʘʥʩʢʫʶ ʥʠʟʤʝʥʥʦʩʪʴ, ʧʨʦʜʫʚʘʝʪ 

ʭʦʣʦʜʥʳʡ ʘʨʢʪʠʯʝʩʢʠʡ ʚʦʟʜʫʭ, ʬʦʨʤʠʨʫʶʱʠʡʩʷ ʚ ɸʨʢʪʠʯʝʩʢʦʤ ʙʘʩʩʝʡʥʝ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʦʤ ʚʨʘʱʝʥʠʷ ɿʝʤʣʠ ʠ ʜʚʠʞʝʥʠʝʤ 

ʘʪʤʦʩʬʝʨʥʳʭ ʧʦʪʦʢʦʚ ʥʘʜ ʝʸ ʧʦʚʝʨʭʥʦʩʪʴʶ ʩ ɿʘʧʘʜʘ ʥʘ ɺʦʩʪʦʢ, ʚ ʩʨʝʜʥʝʡ ʠ 

ʚʝʨʭʥʝʡ ʪʨʦʧʦʩʬʝʨʝ (ʥʘ ʚʳʩʦʪʘʭ 9-15 ʢʤ) ʥʘʜ ʙʘʩʩʝʡʥʦʤ, ʢʘʢ ʠ ʥʘʜ ʜʨʫʛʠʤʠ 

ʦʙʣʘʩʪʷʤʠ ʎɸ, ʧʨʝʦʙʣʘʜʘʝʪ ʰʠʨʦʪʥʳʡ ʧʝʨʝʥʦʩ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ ʦʢʝʘʥʦʚ ʠ 

ʉʨʝʜʠʟʝʤʥʦʛʦ ʤʦʨʷ, ʢʦʪʦʨʳʝ ʧʨʠ ʫʩʠʣʝʥʠʠ ʟʘʧʘʜʥʦ-ʚʦʩʪʦʯʥʦʡ ʮʠʨʢʫʣʷʮʠʠ 

ʚʦʟʜʫʭʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʩʪʫʧʣʝʥʠʶ ʚʣʘʞʥʳʭ ʦʢʝʘʥʠʯʝʩʢʠʭ ʤʘʩʩ ʚʦʟʜʫʭʘ ʚ 

ʙʘʩʩʝʡʥ (ʨʠʩ.1). 

ʉʦʛʣʘʩʥʦ ʤʦʜʝʣʴʥʳʤ ʨʘʩʯʝʪʘʤ [2],  ʢʦʣʠʯʝʩʪʚʦ ʵʪʦʡ ʚʣʘʛʠ ʜʦʩʪʠʛʘʝʪ 

ʚʝʣʠʯʠʥʳ ʙʦʣʝʝ 1600 ʢʤ
3
/ʛʦʜ, ʠ ʧʨʝʜʧʦʣʘʛʘʶʪ, ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʩʪʦʣʝʪʠʡ ʧʨʠ 

ʛʣʦʙʘʣʴʥʦʡ ʥʝʠʟʤʝʥʥʦʩʪʠ ʢʣʠʤʘʪʘ ʥʘ ɿʝʤʣʝ, ʢʘʞʜʳʡ ʛʦʜ 1/10 ʯʘʩʪʴ ʝʝ 

ʧʨʝʚʨʘʱʘʷʩʴ ʚ ʦʙʣʘʢʘ, ʦʩʝʜʘʝʪ ʚ ʚʠʜʝ ʢʦʥʜʝʥʩʘʮʠʦʥʥʦʡ ʚʣʘʛʠ, ʜʦʞʜʷ ʠ ʩʥʝʛʘ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʴ ʛʦʨʥʦʡ ʯʘʩʪʠ ʎɸ, ʪʝʤ ʩʘʤʳʤ, ʬʦʨʤʠʨʫʷ ʦʢʦʣʦ 160-170 ʢʤ
3
/ʛʦʜ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʙʘʩʩʝʡʥʘ (ʯʪʦ ʩʦʚʧʘʜʘʝʪ ʩ ʨʘʩʯʝʪʘʤʠ ʚ [1], ʪʘʙʣ. 1). (ʉʤ. ʪʘʢʞʝ 
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[3]). ɺ ʩʫʤʤʘʨʥʦʤ ʦʪʥʦʰʝʥʠʠ ʩʪʦʢ ʛʣʘʚʥʳʭ ʨʝʢ ʪʘʢʞʝ ʩʦʛʣʘʩʦʚʘʥ ʩ ʨʘʩʯʝʪʘʤʠ 

ʐʫʣʴʮʘ [2]. ʆʥʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʚ ʩʠʣʫ ʠʭ ʦʩʦʙʦʡ 

ʟʥʘʯʠʤʦʩʪʠ ʜʣʷ ʚʝʜʝʥʠʷ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʩ ʫʯʝʪʦʤ ʩʪʦʢʘ ʧʨʠʪʦʢʦʚ ʵʪʠʭ ʨʝʢ 

ʚ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʪʨʘʥʝ.  

 

ʈʠʩ. 1. 

ɺ ʣʝʪʥʝʝ ʚʨʝʤʷ ʦʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʎɸ ʷʚʣʷʶʪʩʷ 

ʣʝʜʥʠʢʠ ʠ ʩʥʝʞʥʠʢʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 25-30% ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʠ ʜʦ 50% ʟʘ 

ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ [4]. ʀʭ ʨʘʩʧʦʣʦʞʝʥʠʝ ʧʦ ʩʪʨʘʥʘʤ ʨʝʛʠʦʥʘ ʥʝʨʘʚʥʦʤʝʨʥʦ. 

ɺ ʧʨʝʜʝʣʘʭ ʂʳʨʛʳʟʩʪʘʥʘ ʥʘʩʯʠʪʳʚʘʝʪʩʷ 8200 ʣʝʜʥʠʢʦʚ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 8169,4 

ʢʤ
2
, ʟʘʥʠʤʘʶʱʠʭ 4,2% ʪʝʨʨʠʪʦʨʠʠ ʩʪʨʘʥʳ. ɺʦʜʥʳʡ ʟʘʧʘʩ ʣʝʜʥʠʢʦʚ 

ʂʳʨʛʳʟʩʪʘʥʘ ʦʮʝʥʠʚʘʝʪʩʷ ʚ 650 ʢʤ
3
. ʂʦʣʠʯʝʩʪʚʦ ʣʝʜʥʠʢʦʚ ʚ ʊʘʜʞʠʢʠʩʪʘʥʝ 

ʩʦʩʪʘʚʣʷʝʪ 8492 ʩ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 8476,2 ʢʤ
2
, ʠʣʠ ʦʢʦʣʦ 6% ʪʝʨʨʠʪʦʨʠʠ 

ʨʝʩʧʫʙʣʠʢʠ. 

ʉʫʤʤʘʨʥʳʡ ʟʘʧʘʩ ʣʴʜʘ ʚ ʣʝʜʥʠʢʘʭ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 500 ʢʤ
3
 ʩʦ 

ʩʨʝʜʥʝʛʦʜʦʚʳʤ ʩʪʦʢʦʤ ʨʝʢ 51,8 ʢʤ
3
. ɺ ʂʘʟʘʭʩʪʘʥʝ - ʦʢʦʣʦ 1500 ʣʝʜʥʠʢʦʚ ʦʙʱʝʡ 

ʧʣʦʱʘʜʴʶ 2000 ʢʤ
2
 ʩ ʩʫʤʤʘʨʥʳʤ ʟʘʧʘʩʦʤ ʚʦʜʳ ʦʢʦʣʦ 50 ʢʤ

3
. ʅʘ ʪʝʨʨʠʪʦʨʠʠ 

ʋʟʙʝʢʠʩʪʘʥʘ ʣʝʜʥʠʢʠ ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʙʘʩʩʝʡʥʝ ʆʡʛʘʠʥʛ ʩ 

ʧʣʦʱʘʜʴʶ ʦʣʝʜʝʥʝʥʠʷ 59,5 ʢʤ
2
. 

 

 



ˤͦ͒ͤ·͔ ͙ Ή͎͙ͦͦ͟͡;͔͙͔ͫ͟ ͔ͨͪͦ͋ͣ͡· ˿͙͙͙͋ͪ ͙ ͔̇ͤͭͪ͊͡Έ͚ͤͦ ˢ͙͙͘ 

 70 

ʊʘʙʣʠʮʘ 1 

ʉʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ ʩʪʦʢʘ ʧʦ ʦʪʜʝʣʴʥʳʤ ʙʘʩʩʝʡʥʘʤ ʢʨʫʧʥʳʭ ʨʝʢ 

ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ (1932-1960 ʛʛ.) [2]
 

 

ɹʘʩʩʝʡʥ 

ʉʪʦʢ, 

ʦʙʨʘʟʦʚʘʥʥʳʡ ʚ 

ʧʨʝʜʝʣʘʭ 

ʚʦʜʦʩʙʦʨʘ, 

ʤ
3
/cʝʢ 

Cʪʦʢ,  

ʢʤ
3 
ʚ ʛʦʜ

 

ʉʪʦʢ, 

ʧʦʩʪʫʧʘʶʱʠʡ ʚ 

ʨʘʚʥʠʥʥʫʶ 

ʦʙʣʘʩʪʴ, ʤ
3
/cʝʢ 

ʉʪʦʢ, 

ʢʤ
3
 ʚ ʛʦʜ

 

ɸʪʨʝʢ 22 0.694 12 0.379 

ɹʝʩʩʪʦʯʥʳʝ ʨʝʢʠ 

ʊʫʨʢʤʝʥʠʩʪʘʥʘ ʠ 

ɸʬʛʘʥʠʩʪʘʥʘ 

180 5.68 155 4.89 

ɸʤʫʜʘʨʴʷ 2500 78.89 2500 78.89 

ʉʳʨʜʘʨʴʷ 1200 37.87 1200 37.87 

ʏʫ ʠ ʊʘʣʘʩ 190 6 190 6 

ʀʩʩʳʢ-ʢʫʣʴ 115 4.89 - - 

ʖʛ ʦʟ. ɹʘʣʭʘʰ 800 25.25 800 25.25 

ɺʩʝʛʦ 5007 159.27 4857 153.28 

 

ʊʘʙʣʠʮʘ 2 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʚ ʙʘʩʩʝʡʥʝ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ [1] 

ʉʪʨʘʥʳ 
ɸʤʫʜʘʨʴʷ ʉʳʨʜʘʨʴʷ ɺʩʝʛʦ 

ʢʤ
3
 %  ʢʤ

3
  ʢʤ

3
 % 

ʋʟʙʝʢʠʩʪʘʥ 4.70 5.99 4.14 11.15 8.84 7.65 

ʊʘʜʞʠʢʠʩʪʘʥ 62.90 80.17 1.10 2.96 64.00 55.36 

ʂʳʨʛʳʟʩʪʘʥ 1.90 2.42 27.40 73.77 29.30 25.35 

ʊʫʨʢʤʝʥʠʩʪʘʥ ʩ ʀʨʘʥʦʤ 2.78 3.54 0.00 0.00 2.78 2.40 

ʂʘʟʘʭʩʪʘʥ 0.00 0.00 4.50 12.12 4.50 3.89 

ɸʬʛʘʥʠʩʪʘʥ 6.18 7.88 0.00 0.00 6.18 5.35 

ɺʩʝʛʦ 78.46 100.00 37.14 100.00 115.60 100.00 

 

ʇʣʘʥʝʪʘʨʥʳʡ ʢʣʠʤʘʪ ʙʘʩʩʝʡʥʘ, ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʣʦʢʘʣʴʥʳʤʠ 

ʩʠʥʦʧʪʠʯʝʩʢʠʤʠ ʷʚʣʝʥʠʷʤʠ: ʶʞʥʦ-ʢʘʩʧʠʡʩʢʠʤ, ʤʫʨʛʘʙʩʢʠʤ, 

ʚʝʨʭʥʝʘʤʫʜʘʨʴʠʥʩʢʠʤ ʮʠʢʣʦʥʘʤʠ ʩʦʟʜʘʣ ʫʥʠʢʘʣʴʥʫʶ ʧʨʠʨʦʜʫ, ʭʘʨʘʢʪʝʨʥʳʤ 

ʵʣʝʤʝʥʪʦʤ ʢʦʪʦʨʦʡ ʷʚʣʷʝʪʩʷ, ʧʦʣʫʟʘʤʢʥʫʪʳʡ ʢʨʫʛʦʦʙʦʨʦʪ ʚʣʘʞʥʦʛʦ ʚʦʟʜʫʭʘ 

ʤʝʞʜʫ ʨʘʚʥʠʥʘʤʠ ʠ ʛʦʨʘʤʠ ʠ, ʩʣʦʞʥʘʷ ʮʠʨʢʫʣʷʮʠʷ ʘʪʤʦʩʬʝʨʳ, ʦʢʘʟʳʚʘʶʱʘʷʩʷ, 

ʧʦʦʯʝʨʝʜʥʦ, ʪʦ ʧʦʜ ʚʣʠʷʥʠʝʤ ʭʦʣʦʜʥʦʛʦ ʘʨʢʪʠʯʝʩʢʦʛʦ ʚʦʟʜʫʭʘ, ʪʦ ï ʞʘʨʢʦʛʦ 

ʪʨʦʧʠʯʝʩʢʦʛʦ (ʨʠʩ. 2ʘ) [4].  
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ʉʣʦʞʥʦʩʪʴ ʦʨʦʛʨʘʬʠʠ ʚʳʩʦʢʦʛʦʨʥʦʡ ʯʘʩʪʠ ʨʝʛʠʦʥʘ (ʨʝʩʧʫʙʣʠʢ 

ʂʳʨʛʳʟʩʪʘʥ ʠ ʊʘʜʞʠʢʠʩʪʘʥ), ʚʳʨʘʞʝʥʘ ʚ ʨʝʟʢʦʤ ʨʘʩʯʣʝʥʝʥʠʠ ʨʝʣʴʝʬʘ ʩ 

ʥʘʣʠʯʠʝʤ ʤʦʱʥʳʭ ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ, ʤʝʩʪʘʤʠ ʧʦʢʨʳʪʳʭ ʚʝʯʥʳʤ ʩʥʝʛʦʤ ʠ ʣʴʜʦʤ. 

ɺʩʝ ʵʪʦ ʦʧʨʝʜʝʣʷʝʪ ʤʥʦʛʦʦʙʨʘʟʠʝ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʨʝʟʢʦʡ ʚʝʨʪʠʢʘʣʴʥʦʡ ʧʦʷʩʥʦʩʪʴʶ ʢʣʠʤʘʪʘ, ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʠ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ.  

ɺ ʎɸ ʨʘʩʧʦʣʦʞʝʥʦ ʙʦʣʝʝ 4000 ʚʦʜʦʝʤʦʚ ï ʦʟʝʨ ʠ ʚʦʜʦʭʨʘʥʠʣʠʱ. ʉʘʤʳʤʠ 

ʢʨʫʧʥʳʤʠ ʠʟ ʥʠʭ ʷʚʣʷʶʪʩʷ ʚʳʩʳʭʘʶʱʝʝ ʦʟʝʨʦ-ʤʦʨʝ ɸʨʘʣ, ʦʜʥʦ ʠʟ 

ʛʣʫʙʦʯʘʡʰʠʭ ʦʟʝʨ ʤʠʨʘ ï ʀʩʩʳʢ-ʢʫʣʴ (668 ʤ), ʦʟʝʨʦ ɹʘʣʭʘʰ ʠ ʩʘʤʦʝ ʤʦʣʦʜʦʝ 

ʧʨʝʩʥʦʚʦʜʥʦʝ ʟʘʚʘʣʴʥʦʝ ʦʟʝʨʦ ʉʘʨʝʟ (19.02.1911, ʤʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʫ 

ʟʘʚʘʣʴʥʦʡ ʧʣʦʪʠʥʳ ʋʩʦʡ  - 500ʤ  ʛ.) ʩ ʦʙʲʝʤʦʤ ʙʦʣʝʝ 16 ʤʣʨʜ. ʤ
3
. ʅʘ ʨʝʢʝ 

ʅʘʨʳʥ ʩʦʦʨʫʞʝʥʦ ʊʦʢʪʦʛʫʣʴʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʝʤʢʦʩʪʴʶ 19,5 ʢʤ
3
, ʥʘ ʨʝʢʝ 

ɺʘʭʰ ï ʅʫʨʝʢʩʢʦʝ ʦʙʲʝʤʦʤ 10,5 ʢʤ
3
 [4]. ʅʘʨʷʜʫ ʩ ʥʠʤʠ ʠʤʝʝʪʩʷ ʙʦʣʝʝ 3000 

ʚʳʩʦʢʦʛʦʨʥʳʭ ʧʨʠʣʝʜʥʠʢʦʚʳʭ ʦʟʝʨ, ʠʟ ʥʠʭ ʩʘʤʦʝ ʢʨʫʧʥʦʝ ï  ʙʝʩʩʪʦʯʥʦʝ 

ʜʨʝʚʥʝʝ ʦʟ. ʂʘʨʘʢʫʣʴ ʩ ʦʙʲʝʤʦʤ ʩʦʣʝʥʦʡ ʚʦʜʳ ʦʢʦʣʦ 26,6 ʤʣʨʜ. ʤ
3
. ɺ 

ʨʘʚʥʠʥʥʳʭ ʜʦʣʠʥʘʭ ʨʝʛʠʦʥʘ ʧʦʩʪʨʦʝʥʳ ʜʝʩʷʪʢʠ ʚʦʜʦʭʨʘʥʠʣʠʱ ʩʝʟʦʥʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʪʳʩʷʯʠ ʙʘʩʩʝʡʥʦʚ ʠ ʧʨʫʜʦʚ ʜʝʢʘʜʥʦʛʦ ʠ ʩʫʪʦʯʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʅʘʧʨʠʤʝʨ, ʚ 1950-1980 ʛʦʜʳ ʜʣʷ ʥʫʞʜ ʋʟʙʝʢʠʩʪʘʥʘ ʙʳʣʦ 

ʧʦʩʪʨʦʝʥʦ ʦʢʦʣʦ 20 ʢʨʫʧʥʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ʩʝʟʦʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʥʘ 

ʧʣʦʱʘʜʠ ʙʦʣʝʝ 100 ʪʳʩ. ʛʘ ʩ ʦʙʱʝʡ ʝʤʢʦʩʪʴʶ ʙʦʣʝʝ 20 ʢʤ
3
, ʠʟ ʥʠʭ ʙʦʣʝʝ 65% 

ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʪʨʝʭ ʢʨʫʧʥʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ, ʢʦʪʦʨʳʭ ʧʠʪʘʶʪ:  ʨ. ʉʳʨʜʘʨʷ: 

ʂʘʡʨʘʢʢʫʤʩʢʦʝ ï 4,16 ʢʤ
3
 (1957) ʠ ʏʘʨʜʘʨʠʥʩʢʦʝ ï 5,7 ʢʤ

3
 (1960); ʨ. ɸʤʫʜʘʨʴʷ: 

ʊʘʣʠʤʘʨʜʞʘʥʩʢʦʝ ï 3,5 ʢʤ
3
 ï ɸʤʫ-ʂʘʨʰʠʥʩʢʠʡ ʤʘʛʠʩʪʨʘʣʴʥʳʡ ʢʘʥʘʣ (1978) [5] . 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʝʜʝʪʩʷ ʨʘʙʦʪʘ ʧʦ ʦʙʨʘʟʦʚʘʥʠʶ ʢʨʫʧʥʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ: 

çʊʫʨʢʤʝʥʩʢʦʝ ʦʟʝʨʦ ɿʦʣʦʪʦʛʦ ʚʝʢʘè ʚ ʊʫʨʢʤʝʥʠʩʪʘʥʝ ʠ ʦʟʝʨʦ-ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʚ 

ʥʠʟʦʚʴʷʭ ʉʳʨʜʘʨʴʠ ʚ ʖʞʥʦʤ ʂʘʟʘʭʩʪʘʥʝ. 

ʉʚʦʝʦʙʨʘʟʝʥ ʨʝʣʴʝʬ ʊʘʜʞʠʢʠʩʪʘʥʘ: ʚʳʪʷʥʫʪʳʝ ʥʘ ʟʘʧʘʜ ʮʝʧʦʯʢʠ ʭʨʝʙʪʦʚ 

ʛʦʨʥʦʡ ʩʠʩʪʝʤʳ, ʘ ʩ ʚʦʩʪʦʢʘ - ʦʙʰʠʨʥʦʝ ʚʳʩʦʢʦʛʦʨʥʦʝ ʧʣʘʪʦ ʇʘʤʠʨ. ɻʦʨʳ, 

ʥʘʥʠʟʘʥʥʳʝ ʰʠʧʘʤʠ ʭʨʝʙʪʦʚ, ʧʨʦʨʝʟʘʥʳ ʢʦʨʦʪʢʠʤʠ ʠ ʜʣʠʥʥʳʤʠ ʫʱʝʣʴʷʤʠ, ʥʘ 

ʜʥʝ ʠʭ ʪʝʢʫʪ ʤʥʦʛʦʪʳʩʷʯʥʳʝ ʢʦʨʦʪʢʠʝ ʠ ʜʣʠʥʥʳʝ ʨʝʢʠ, ʠʟ ʢʦʪʦʨʳʭ ʦʢʦʣʦ 1000 
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(4%) ʠʤʝʶʪ ʜʣʠʥʫ ʦʪ 10 ʜʦ 500 ʢʤ [4]. ɿʠʤʦʡ ʚʳʩʦʢʠʝ ʭʨʝʙʪʳ ʩ ʩʝʚʝʨʘ 

ʧʨʝʧʷʪʩʪʚʫʶʪ ʧʨʦʥʠʢʥʦʚʝʥʠʶ ʭʦʣʦʜʥʳʭ ʤʘʩʩ ʩ ɸʨʢʪʠʯʝʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʥʘ 

ʚʳʪʷʥʫʪʳʝ ʥʘ ʟʘʧʘʜ ʜʦʣʠʥʳ ʨʝʢ ʉʳʨʜʘʨʴʠ,  ɿʝʨʘʚʰʘʥʘ, ʘ ʪʘʢʞʝ ʥʘ 

ʧʨʠʤʳʢʘʶʱʠʝ ʢ ʘʢʚʘʪʦʨʠʠ ɸʬʛʘʥʦ-ʊʘʜʞʠʢʩʢʦʡ ʚʧʘʜʠʥʳ, ʜʦʣʠʥʳ ʙʘʩʩʝʡʥʦʚ 

ʨʝʢ ɺʘʭʰ, ʇʷʥʜʞ ʠ ʠʭ ʧʨʠʪʦʢʦʚ. ʕʪʘ ʟʦʥʘ ʩ ʥʝʚʳʩʦʢʠʤʠ ʛʦʨʘʤʠ, ʫʱʝʣʴʷʤʠ ʠ ʩ 

ʤʷʛʢʠʤ ʢʣʠʤʘʪʦʤ ʩʣʘʚʠʪʩʷ ʚʳʩʦʢʠʤʠ ʫʨʦʞʘʷʤʠ ʭʣʦʧʢʘ, ʚʠʥʦʛʨʘʜʘ, 

ʩʫʙʪʨʦʧʠʯʝʩʢʠʭ ʬʨʫʢʪʦʚ ʠ ʜʨ. 

2. ɼʠʥʘʤʠʯʝʩʢʠʝ ʠ ʩʪʘʪʠʯʝʩʢʠʝ ʟʘʧʘʩʳ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʙʘʩʩʝʡʥʘ 

2.1. ɺʝʩʴʤʘ ʧʨʦʪʠʚʦʨʝʯʠʚʳʝ ʜʘʥʥʳʝ ʦʧʫʙʣʠʢʦʚʘʥʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʮʝʥʢʠ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʩʪʘʪʠʯʝʩʢʠʭ ʟʘʧʘʩʦʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. ʆʥʠ ʥʝ 

ʦʪʚʝʯʘʝʪ ʥʘ ʚʦʧʨʦʩ: ʢ ʢʘʢʠʤ ʟʘʧʘʩʘʤ ʦʪʥʦʩʷʪʩʷ ʧʨʠʚʦʜʠʤʳʝ ʜʘʥʥʳʝ: ʢ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʜʠʥʘʤʠʯʝʩʢʠʤ (ʚʦʟʦʙʥʦʚʣʷʝʤʳʤ) ʧʦʜʟʝʤʥʳʤ ʚʦʜʥʳʤ ʨʝʩʫʨʩʘʤ 

ʨʝʛʠʦʥʘ, ʬʦʨʤʠʨʫʶʱʠʤʩʷ ʟʘ ʩʯʝʪ ʝʞʝʛʦʜʥʳʭ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠ ʧʦʣʠʚʥʳʭ 

ʚʦʜ ʠʣʠ ʞʝ ʤʝʜʣʝʥʥʦ ʠʟʤʝʥʷʶʱʠʤʩʷ ʜʠʥʘʤʠʯʝʩʢʠʤ ʟʘʧʘʩʘʤ ʢʦʥʫʩʦʚ ʚʳʥʦʩʘ ʠ 

ʧʦʡʤ ʢʨʫʧʥʳʭ ʨʝʢ? çʇʦʜʟʝʤʥʳʡ ʧʨʠʪʦʢ ʩ ʛʦʨ ʚʝʩʴʤʘ ʧʨʠʙʣʠʞʝʥʥʦ ʤʦʞʝʪ ʙʳʪʴ 

ʦʮʝʥʝʥ ʚ 500 ʤ
3
/c ʠʣʠ ʦʢʦʣʦ 16 ʢʤ

3
/ʛʦʜ.è [2], ʇʦ-ʚʠʜʠʤʦʤʫ, ʵʪʘ ʦʮʝʥʢʘ ʐʫʣʴʮʘ 

ʦʪʥʦʩʠʪʩʷ ʢ ʙʘʩʩʝʡʥʘʤ ʨʝʢ ɿʝʨʘʚʰʘʥ ʠ ʉʫʨʭʘʥʜʘʨʴʷ, ʢʦʪʦʨʳʝ ʦʨʦʰʘʶʪ 

ʧʣʦʜʦʨʦʜʥʳʝ ʜʦʣʠʥʳ ʋʟʙʝʢʠʩʪʘʥʘ.  

ʇʦ ʜʘʥʥʳʤ ʫʯʝʥʳʭ, ʚ ʨʘʚʥʠʥʘʭ ʨʝʛʠʦʥʘ ʥʘʢʦʧʠʣʠʩʴ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ 

ʟʘʧʘʩʦʚ ʩʪʘʪʠʯʝʩʢʠʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. ʅʘʧʨʠʤʝʨ, ʚ ʂʘʟʘʭʩʪʘʥʝ ʚ ʛʨʫʥʪʦʚʳʭ 

ʪʦʣʱʘʭ ʧʦʡʤ ʥʠʞʥʝʡ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ ʨ. ʉʳʨʜʘʨʴʠ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʦʢʦʣʦ 3000 

ʢʤ
3
 ʧʦʜʟʝʤʥʳʭ ʚʦʜ [6], ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʧʨʠʛʦʜʥʘ ʜʣʷ ʦʨʦʰʝʥʠʷ. 

ɿʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʠʝ ʟʘʧʘʩʳ ʠʤʝʶʪʩʷ ʢʘʢ ʚ ʜʨʝʚʥʠʭ ʜʦʠʩʪʦʨʠʯʝʩʢʠʭ ʧʦʡʤʘʭ ʨ. 

ɸʤʫʜʘʨʴʠ, ʪʘʢ ʠ ʚ ʥʳʥʝʰʥʝʡ ʝʝ ʧʦʡʤʝ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚ ʥʘʯʘʣʝ ʚʝʨʭʥʝʛʦ 

ʧʣʝʡʩʪʦʮʝʥʘ (ʦʢʦʣʦ ʤʠʣʣʠʦʥʘ ʣʝʪ ʪʦʤʫ ʥʘʟʘʜ ʚ ʧʝʨʠʦʜ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʩʠʩʪʝʤʳ) 

ʧʨʦʠʟʦʰʣʦ ʨʝʰʘʶʱʝʝ ʩʦʙʳʪʠʝ ʚ ʨʘʟʚʠʪʠʠ ʨʝʯʥʦʡ ʩʝʪʠ ʚ ʎɸ [2, c. 26-27]. 

ʅʘʧʨʠʤʝʨ, ʘʣʣʶʚʠʘʣʴʥʳʝ ʦʪʣʦʞʝʥʠʷ ɸʤʫʜʘʨʴʠ ʧʨʝʛʨʘʜʠʣʠ ʝʡ ʧʫʪʴ ʥʘ ʟʘʧʘʜ, 

ʨʝʢʘ ʧʦʢʠʥʫʣʘ ʅʠʟʤʝʥʥʳʝ ʂʘʨʘʢʫʤʳ ʠ ʧʦʚʝʨʥʫʣʘ ʥʘ ʩʝʚʝʨ. ʆʥʘ ʧʨʦʣʦʞʠʣʘ 

ʥʦʚʦʝ ʨʫʩʣʦ ʧʦ ʚʦʩʪʦʯʥʦʡ ʦʢʨʘʠʥʝ ɿʘʫʥʛʫʟʩʢʠʭ ʂʘʨʘʢʫʤʦʚ ʢ ʍʦʨʝʟʤʩʢʦʡ 

ʚʧʘʜʠʥʝ, ʪʝʤ ʩʘʤʳʤ ʫʩʪʴʝ ʨ. ɸʤʫʜʘʨʴʠ ʧʝʨʝʤʝʩʪʠʣʦʩʴ ʥʘ 600 ʢʤ. ʆʩʥʦʚʥʘʷ 
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ʤʘʩʩʘ ʚʦʜʳ ʨ. ɸʤʫʜʘʨʴʠ ʥʘʯʘʣʘ ʠʟʣʠʚʘʪʴʩʷ ʚ ʍʦʨʝʟʤʩʢʫʶ ʚʧʘʜʠʥʫ, ʥʦ ʯʘʩʪʴ ʝʝ 

ʩ ʩʘʤʦʛʦ ʥʘʯʘʣʘ ʪʝʢʣʘ ʧʦ ʨʫʩʣʫ ʨ. ɸʢʯʘʜʘʨʴʠ ʠ ʧʦʧʘʜʘʣʘ ʩ ʶʛʦ-ʚʦʩʪʦʢʘ ʚ 

ɸʨʘʣʴʩʢʫʶ ʚʧʘʜʠʥʫ, ʚʝʣʠʯʠʥʘ ʩʪʦʢʘ ʚ ʢʦʪʦʨʫʶ ʚʩʝ ʙʦʣʝʝ ʚʦʟʨʘʩʪʘʣʘ.  

2.1. ʃʠʥʟʳ ʧʨʝʩʥʳʭ ʚʦʜ ʧʫʩʪʳʥʠ [2; 7] 

ʅʘ ʅʠʟʤʝʥʥʳʭ ʂʘʨʘʢʫʤʘʭ, ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʜʨʝʚʥʝʤʫ ʨʫʩʣʫ ʧʦʡʤ ʨ. 

ɸʤʫʜʘʨʴʠ ʠ ʝʝ ʧʨʠʪʦʢʦʚ (ʄʫʨʛʘʙ, ʊʝʜʞʝʥ ʠ ɸʪʨʝʢ ʩ ʶʛʦ-ʚʦʩʪʦʢʘ, ɿʝʨʘʚʰʘʥʘ ï ʩ 

ʩʝʚʝʨʘ), ʦʙʥʘʨʫʞʝʥʳ ʚʥʫʰʠʪʝʣʴʥʳʝ ʩʪʘʪʠʯʝʩʢʠʝ ʟʘʧʘʩʳ ʠʩʪʦʯʥʠʢʦʚ ʧʦʜʟʝʤʥʳʭ 

ʚʦʜ, ʦʙʱʠʡ ʦʙʲʝʤ ʢʦʪʦʨʳʭ ʦʮʝʥʠʚʘʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʙʦʣʴʰʝʡ, ʯʝʤ ʦʙʲʝʤ ʚʦʜʳ 

ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ ʜʦ ʥʘʯʘʣʘ ʝʛʦ ʦʙʤʝʣʝʥʠʷ (1960). ʂʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʣʠʥʟ ʧʨʝʩʥʳʭ ʚʦʜ ʧʫʩʪʳʥʴ. 

ʇʦʜʪʘʢʳʨʥʳʝ ʣʠʥʟʳ ʧʨʝʩʥʳʭ ʚʦʜ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʩʪʦʢʘ 

ʜʘʶʪ ʚʦʜʦʩʙʦʨʳ, ʥʘ ʢʦʪʦʨʳʭ ʨʘʟʚʠʪʳ ʪʘʢʳʨʥʳʝ ʠ ʪʘʢʳʨʦʚʠʜʥʳʝ ʧʦʯʚʳ, ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ ʢʦʪʦʨʳʭ ʘʪʤʦʩʬʝʨʥʳʝ ʚʦʜʳ, ʠʥʬʠʣʴʪʨʫʷʩʴ ʜʦʩʪʠʛʘʶʪ ʟʝʨʢʘʣʘ 

ʩʦʣʝʥʳʭ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʦʙʨʘʟʫʶʪ ʧʨʝʩʥʳʝ ʣʠʥʟʳ, ʧʦʜʩʪʠʣʘʝʤʳʝ ʵʪʠʤʠ 

ʩʦʣʝʥʳʤʠ ʚʦʜʘʤʠ. ʆʙʲʝʤʳ ʧʨʝʩʥʦʡ ʚʦʜʳ ʪʘʢʠʭ ʣʠʥʟ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚʝʣʠʯʠʥʘʤʠ 

ʦʪ ʩʦʪʝʥ ʜʦ ʪʳʩʷʯ ʠ ʜʝʩʷʪʢʦʚ ʪʳʩʷʯ ʢʫʙʦʤʝʪʨʦʚ. 

ʃʠʥʟʳ ʙʘʩʩʝʡʥʦʚ ʩʫʭʠʭ ʣʦʛʦʚ ʩʚʷʟʘʥʳ ʩ ʚʦʜʦʩʙʦʨʥʳʤʠ ʙʘʩʩʝʡʥʘʤʠ ʩʫʭʠʭ 

ʣʦʛʦʚ (ʧʦʡʤʳ ʜʦʠʩʪʦʨʠʯʝʩʢʠʭ ʧʨʠʪʦʢʦʚ ʨ. ɼʨʝʚʥʝʡ ʨ. ɸʤʫʜʘʨʴʠ ʠ ɸʪʨʝʢʘ); 

ʧʣʦʱʘʜʠ ʪʘʢʠʭ ʣʦʛʦʚ ʠʟʤʝʨʷʶʪʩʷ ʚ ʧʫʩʪʳʥʷʭ ʨʝʛʠʦʥʘ ʦʪ ʜʝʩʷʪʢʦʚ ʜʦ ʩʦʪʝʥ 

ʢʚʘʜʨʘʪʥʳʭ ʢʠʣʦʤʝʪʨʦʚ. ʅʘʙʣʶʜʝʥʠʷ ʪʫʨʢʤʝʥʩʢʠʭ ʫʯʝʥʳʭ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʩʫʤʤʘʨʥʳʡ ʛʦʜʦʚʦʡ ʩʪʦʢ ʩ ʛʨʫʧʧʳ ʚʦʜʦʩʙʦʨʥʳʭ ʙʘʩʩʝʡʥʦʚ ʚ ʟʘʧʘʜʥʦʤ 

ʊʫʨʢʤʝʥʠʩʪʘʥʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʚ ʩʨʝʜʥʝʤ ʚ ʜʝʩʷʪʢʠ ʤʠʣʣʠʦʥʦʚ 

ʢʫʙʦʤʝʪʨʦʚ. ʅʘʧʨʠʤʝʨ, ʥʘ ʩʪʳʢʝ ʧʦʜʛʦʨʥʦʡ ʛʣʠʥʠʩʪʦʡ ʧʨʦʣʶʚʠʘʣʴʥʦʡ 

ʇʨʠʢʦʧʝʪʜʘʛʩʢʦʡ ʨʘʚʥʠʥʳ ʩ ʘʣʣʶʚʠʘʣʴʥʦʡ ʨʘʚʥʠʥʦʡ ʂʘʨʘʢʫʤʦʚ ʬʦʨʤʠʨʫʶʪʩʷ 

ʣʠʥʟʳ ʦʙʲʝʤʘʤʠ ʦʪ ʦʜʥʦʛʦ ʜʦ ʩʦʪʥʠ ʤʠʣʣʠʦʥʦʚ ʢʫʙʦʤʝʪʨʦʚ, ʯʘʩʪʴ ʢʦʪʦʨʳʭ 

ʙʝʩʮʝʣʴʥʦ ʪʝʨʷʝʪʩʷ ʥʘ ʠʩʧʘʨʝʥʠʝ. ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʣʠʥʟʳ ʦʪʣʠʯʘʶʪʩʷ 

ʦʜʥʦʡ ʚʘʞʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ï ʠʭ ʧʨʦʠʩʭʦʞʜʝʥʠʝ, ʪ.ʝ. ʫʩʣʦʚʠʷ ʠʭ ʧʠʪʘʥʠʷ, 

ʩʦʚʝʨʰʝʥʥʦ ʷʩʥʳ, ʘ ʧʦʵʪʦʤʫ ʤʝʪʦʜ ʦʮʝʥʢʠ ʠʭ ʦʙʱʠʭ ʟʘʧʘʩʦʚ ʦʯʝʚʠʜʝʥ. 

ʇʦʜʧʝʩʯʘʥʳʝ ʣʠʥʟʳ ʧʨʝʩʥʳʭ ʚʦʜ. ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʧʦʣʥʫʶ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʣʘʚʘʶʱʠʝ ʣʠʥʟʳ ʧʨʝʩʥʳʭ ʚʦʜ, ʢʦʪʦʨʳʝ 
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ʧʨʠʥʷʪʦ ʥʘʟʳʚʘʪʴ ʧʦʜʧʝʩʯʘʥʳʤʠ. ʇʦʩʣʝʜʫʶʱʝʝ ʨʘʟʚʠʪʠʝ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʧʫʩʪʳʥʴ ʨʝʛʠʦʥʘ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʦʜʧʝʩʯʘʥʳʝ ʣʠʥʟʳ ʧʨʝʩʥʳʭ ʚʦʜ ʬʦʨʤʠʨʫʶʪʩʷ 

ʪʘʤ, ʛʜʝ ʧʦʜʩʪʠʣʘʶʱʠʝ ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ ʥʝ ʦʯʝʥʴ ʟʘʩʦʣʝʥʳ. ɺʳʷʩʥʠʣʦʩʴ, ʯʪʦ 

ʪʘʢʠʝ ʣʠʥʟʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʶʥʥʳʤʠ ʛʨʷʜʘʤʠ ʠʣʠ ʩ ʦʪʜʝʣʴʥʳʤʠ ʙʘʨʭʘʥʥʳʤʠ 

ʤʘʩʩʠʚʘʤʠ, ʦʙʣʘʜʘʶʪ ʚ ʦʙʱʝʤ ʥʝʙʦʣʴʰʠʤʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤʠ ʠ ʚʝʨʪʠʢʘʣʴʥʳʤʠ 

ʨʘʟʤʝʨʘʤʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʙʦʣʴʰʠʤʠ ʟʘʧʘʩʘʤʠ. ʅʦ, ʥʘʨʷʜʫ ʩ ʵʪʠʤ, ʙʳʣʦ 

ʫʩʪʘʥʦʚʣʝʥʦ ʥʘʣʠʯʠʝ ʧʦʜʧʝʩʯʘʥʳʭ ʣʠʥʟ ʙʦʣʴʰʠʭ ʨʘʟʤʝʨʦʚ ʩ ʚʦʜʦʡ ʦʪʣʠʯʥʦʛʦ 

ʢʘʯʝʩʪʚʘ ʠ ʩ ʟʘʧʘʩʘʤʠ, ʠʟʤʝʨʷʝʤʳʤʠ ʩʦʪʥʷʤʠ ʤʠʣʣʠʦʥʦʚ ʠ ʤʠʣʣʠʘʨʜʘʤʠ 

ʢʫʙʦʤʝʪʨʦʚ. 

ɺ ʮʝʣʦʤ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʢʨʫʧʥʳʭ ʣʠʥʟʘʭ ʧʫʩʪʳʥʴ ʦʜʥʦʛʦ ʣʠʰʴ 

ʊʫʨʢʤʝʥʠʩʪʘʥʘ ʟʘʢʣʶʯʝʥʳ ʜʝʩʷʪʢʠ ʠ ʤʦʞʝʪ ʙʳʪʴ ʩʦʪʥʠ ʢʫʙʠʯʝʩʢʠʭ ʢʠʣʦʤʝʪʨʦʚ 

ʧʨʝʩʥʦʡ ʚʦʜʳ. ʕʪʘ ʮʠʬʨʘ ʦʪʨʘʞʘʝʪ ʪʦʣʴʢʦ ʧʦʨʷʜʦʢ ʚʝʣʠʯʠʥ, ʫʢʘʟʳʚʘʷ, ʦʜʥʘʢʦ, 

ʥʘʩʢʦʣʴʢʦ ʦʥʠ ʟʥʘʯʠʪʝʣʴʥʳ. ʈʝʯʥʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʩ ʦʙʲʝʤʦʤ ʛʦʜʦʚʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ 0,2 ʢʤ
3
 ʩʦ ʩʨʦʢʦʤ ʨʘʙʦʪʳ ʜʦ ʟʘʠʣʝʥʠʷ ʚ 25-35 ʣʝʪ ʩʯʠʪʘʝʪʩʷ ʚ 

ʫʩʣʦʚʠʷʭ ʦʨʦʰʘʝʤʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʚ ʨʝʛʠʦʥʝ ʚʧʦʣʥʝ ʨʝʥʪʘʙʝʣʴʥʳʤ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʫʢʘʟʘʥʥʳʝ ʣʠʥʟʳ ʤʦʛʫʪ ʟʘʤʝʥʠʪʴ ʜʝʩʷʪʢʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʦʪʢʨʳʪʳʭ 

ʚʦʜʦʭʨʘʥʠʣʠʱ ʨʝʛʠʦʥʘ, ʥʝ ʪʨʝʙʫʷ ʟʘʪʨʘʪ ʥʘ ʩʦʦʨʫʞʝʥʠʝ. ɺʤʝʩʪʝ ʩ ʢʘʩʢʘʜʦʤ 

ʜʝʡʩʪʚʫʶʱʠʭ ʠ ʩʪʨʦʷʱʠʭʩʷ ʛʣʫʙʦʢʦʚʦʜʥʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ɻʕʉ ʚ ʛʦʨʥʳʭ 

ʫʱʝʣʴʷʭ ʂʳʨʛʳʟʩʪʘʥʘ ʠ ʊʘʜʞʠʢʠʩʪʘʥʘ ʦʥʠ ʙʫʜʫʪ ʠʛʨʘʪʴ ʨʝʰʘʶʱʫʶ ʨʦʣʴ ʚ 

ʥʝʧʨʝʨʳʚʥʦʡ ʨʘʙʦʪʝ ʩʠʩʪʝʤʳ ʩʢʚʘʞʠʥ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʜʨʝʥʘʞʘ, ʪʝʤ ʩʘʤʳʤ 

ʦʙʝʩʧʝʯʠʚʘʷ ʥʘʩʝʣʝʥʠʝ ʨʝʛʠʦʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʝʡ ʠ ʧʨʝʩʥʦʡ ʚʦʜʦʡ. 

3. ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ ʚ ʢʦʥʫʩʘʭ ʚʳʥʦʩʘ ʠ ʧʦʡʤʘʭ ʢʨʫʧʥʳʭ ʨʝʢ ʠ 

ʛʨʫʥʪʦʚʳʭ ʢʘʥʘʣʦʚ  

3.1. ʆ ʜʠʥʘʤʠʢʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʢʦʥʫʩʘʭ ʚʳʥʦʩʘ ʛʦʨʥʳʭ ʨʝʢ 

ʊʘʜʞʠʢʠʩʪʘʥʘ 

ɺʙʣʠʟʠ ʚʳʭʦʜʘ ʨʝʢ ʠʟ ʛʦʨʥʳʭ ʦʙʨʘʤʣʝʥʠʡ ʦʙʳʯʥʦ ʘʣʣʶʚʠʡ ʧʨʝʜʩʪʘʚʣʝʥ 

ʤʦʱʥʦʡ ʪʦʣʱʝʡ (ʜʦ 800 ʤ) ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ ʧʝʩʯʘʥʳʤ 

ʟʘʧʦʣʥʝʥʠʝʤ. ɺ ʧʨʝʜʛʦʨʴʷʭ ʠ ʚ ʧʨʝʜʝʣʘʭ ʨʘʚʥʠʥ ʚ ʵʪʠʭ ʦʪʣʦʞʝʥʠʷʭ 

ʬʦʨʤʠʨʫʝʪʩʷ ʤʦʱʥʳʡ ʧʦʪʦʢ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. ʂ ʪʘʢʠʤ ʨʘʡʦʥʘʤ ʦʪʥʦʩʷʪʩʷ 

ʜʦʣʠʥʥʳʝ ʜʝʣʴʪʳ ʨʝʢ ʉʳʨʜʘʨʴʠ, ɺʘʭʰʘ, ʂʘʬʠʨʥʠʛʘʥʘ, ʇʷʥʜʞʘ ʠ ʠʭ  ʧʨʠʪʦʢʦʚ, 
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ʉʫʨʭʦʙʘ, ʗʭʩʫ ʠ ʉʫʨʭʘʥʜʘʨʴʠ. ʆʪʣʠʯʠʪʝʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʵʪʦʡ ʟʦʥʳ 

ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʠʝ ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʚʳʩʦʢʘʷ 

ʜʠʥʘʤʠʯʥʦʩʪʴ ʦʪʪʦʢʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʟʘ ʝʝ ʧʨʝʜʝʣʳ. ʅʘʧʨʠʤʝʨ, ʚ ʧʦʡʤʝ ʨ. 

ʂʘʬʠʨʥʠʛʘʥ ʤʝʞʜʫ ʛʛ. ɺʘʭʜʘʪ - ɼʫʰʘʥʙʝ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʙʦʣʝʝ 0.2ʢʤ
3
 

ʢʚʘʟʠʩʪʘʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚʳʩʦʢʦʛʦ ʢʘʯʝʩʪʚʘ, ʢʦʪʦʨʳʭ 

ʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʫʞʜ ʛʦʨʦʜʘ ʩ ʤʠʣʣʠʦʥʥʳʤ ʥʘʩʝʣʝʥʠʝʤ. 

3.2. ʆ ʢʦʣʦʜʮʘʭ ʠ ʨʦʜʥʠʢʘʭ, ʧʨʝʩʥʳʭ, ʤʠʥʝʨʘʣʴʥʳʭ ʠ ʪʝʨʤʘʣʴʥʳʭ 

ʚʦʜ ʨʝʛʠʦʥʘ 

ɺ ʛʦʨʘʭ ʇʘʤʠʨʘ, ʍʠʥʜʠʢʫʰ, ʂʦʧʝʜʜʘʛʘ ʠ ɻʠʩʩʘʨʦ-ɸʣʘʷ, ʤʝʞʛʦʨʥʳʭ ʠ 

ʧʨʝʜʛʦʨʥʳʭ ʜʦʣʠʥʘʭ, ʘ ʪʘʢʞʝ ʩʪʝʧʷʭ ʠ ʧʫʩʪʳʥʷʭ ʨʝʛʠʦʥʘ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ 

ʩʦʪʥʠ ʢʦʣʦʜʮʝʚ ʠ ʨʦʜʥʠʢʦʚ ʧʨʝʩʥʳʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ. ʇʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤ 

ʢʦʤʧʦʥʝʥʪʘʤ ʦʥʠ ʛʨʫʧʧʠʨʫʶʪʩʷ ʥʘ ʫʛʣʝʢʠʩʣʳʝ ʩʝʨʦʚʦʜʦʨʦʜʥʳʝ, ʡʦʜʦʙʨʦʤʥʳʝ, 

ʢʨʝʤʥʠʩʪʳʝ, ʨʘʜʦʥʦʚʳʝ; ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʨʘʩʪʚʦʨʠʤʳʭ ʚ ʚʦʜʝ ʩʦʣʝʡ ï ʦʪ 

ʧʨʝʩʥʳʭ ʜʦ ʢʨʝʧʢʠʭ ʨʘʩʩʦʣʦʚ, ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʛʘʟʦʚ ï ʫʛʣʝʢʠʩʣʳʝ, 

ʩʝʨʦʚʦʜʦʨʦʜʥʳʝ, ʘʟʦʪʥʳʝ, ʤʝʪʘʥʦʚʳʝ, ʧʦ ʪʝʤʧʝʨʘʪʫʨʝ ï ʦʪ ʭʦʣʦʜʥʳʭ ʜʦ ʦʯʝʥʴ 

ʛʦʨʷʯʠʭ. ɺʩʝ ʙʦʣʴʰʝʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʥʘʧʦʨʥʳʝ ʛʣʫʙʦʢʠʝ ʘʨʪʝʟʠʘʥʩʢʠʝ ʚʦʜʳ, 

ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʚ ʨʝʛʠʦʥʝ ʙʫʜʝʪ ʨʘʟʚʠʚʘʪʴʩʷ ʢʫʨʦʨʪʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʵʪʠ 

ʚʦʜʳ ʤʦʛʫʪ ʥʘʡʪʠ ʧʨʠʤʝʥʝʥʠʝ ʢʘʢ ʠʩʪʦʯʥʠʢ ʪʝʧʣʘ ʠ ʢʘʢ ʦʙʲʝʢʪʳ ʜʣʷ ʜʦʙʳʯʠ ʠʟ 

ʥʠʭ ʪʘʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʢʘʢ ʙʨʦʤ, ʡʦʜ, ʙʦʨ ʠ ʜʨ. 

3.3. ʆ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʨʝʯʥʦʛʦ ʠ ʧʦʜʟʝʤʥʦʛʦ ʩʪʦʢʘ ʠ ʟʘʱʠʪʘ 

ʧʣʦʜʦʨʦʜʥʳʭ ʟʝʤʝʣʴ ʜʦʣʠʥʳ ʨ. ʗʭʩʫ ʦʪ ʟʘʩʦʣʝʥʠʷ [3] 

ʗʭʩʫʡʩʢʘʷ ʚʧʘʜʠʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʫ ʠʟ ʥʘʠʙʦʣʝʝ ʧʦʥʠʞʝʥʥʳʭ, 

ʤʝʞʛʦʨʥʳʭ ʚʧʘʜʠʥ ʦʙʰʠʨʥʦʡ ʖʞʥʦ-ʊʘʜʞʠʢʩʢʦʡ ʜʝʧʨʝʩʩʠʠ. ʆʥʘ ʩʠʣʴʥʦ 

ʚʳʪʷʥʫʪʘ ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʚ ʩʫʙʤʝʨʠʜʠʘʥʘʣʴʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʠ ʩʣʦʞʝʥʘ ʠʟ 

ʤʦʱʥʦʡ (200-400 ʤ) ʪʦʣʱʠ ʛʨʫʥʪʦʚ ʥʠʞʥʝʯʝʪʚʝʨʪʠʯʥʳʭ ʦʪʣʦʞʝʥʠʡ, 

ʟʘʢʦʥʦʤʝʨʥʦ ʤʝʥʷʶʱʠʭʩʷ ʧʦ ʩʦʩʪʘʚʫ ʦʪ ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʳʭ ʥʘ ʩʝʚʝʨʝ ʜʦ 

ʧʝʩʯʘʥʦ-ʩʫʛʣʠʥʠʩʪʳʭ ʥʘ ʶʛʝ. ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʗʭʩʫʡʩʢʦʛʦ ʢʦʥʫʩʘ ʚʳʥʦʩʘ ʙʦʣʝʝ 

70 ʢʤ, ʠ ʩ ʚʦʩʪʦʢʘ ʚʧʘʜʠʥʘ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʮʝʧʴʶ ʨʷʜʘ ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ ʩ 

ʚʳʩʦʪʘʤʠ, ʜʦʩʪʠʛʘʶʱʠʤʠ 2500-3300 ʤ ʠ ʧʨʝʚʳʰʘʶʱʠʤʠ ʚʝʨʭʥʶʶ ʯʘʩʪʴ 

ʧʦʚʝʨʭʥʦʩʪʠ ʚʧʘʜʠʥʳ ʙʦʣʝʝ ʯʝʤ ʥʘ 1000-1200 ʤ. 
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ʈʠʩ. 3. 

ɺʧʘʜʠʥʘ ʟʘʱʠʱʝʥʘ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʤʠ ʛʦʨʘʤʠ ʦʪ ʚʣʠʷʥʠʷ ʭʦʣʦʜʥʳʭ 

ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ ʩ ʩʝʚʝʨʘ, ʯʪʦ ʧʨʠʨʘʚʥʠʚʘʝʪ ʝʝ ʢ ʩʫʙʪʨʦʧʠʯʝʩʢʦʡ ʣʘʥʜʰʘʬʪʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʟʦʥʝ. ɺʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʦʙʫʩʣʦʚʠʣʠ 

ʟʘʩʫʰʣʠʚʦʩʪʴ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʴ ʢʣʠʤʘʪʘ: ʞʘʨʢʦʝ ʠ ʩʫʭʦʝ ʣʝʪʦ, ʩ 

ʥʘʠʙʦʣʴʰʝʡ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚ ʠʶʣʝ +38
ʦ
-41

ʦ
ʉ. ʇʦ ʜʘʥʥʳʤ 

ʤʝʪʝʦʩʪʘʥʮʠʠ ʂʫʣʷʙ ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʚʝʣʠʯʠʥʘ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʣʷʝʪ 550 ʤʤ, ʧʨʠ 

ʤʘʢʩʠʤʫʤʝ, ʧʨʠʭʦʜʷʱʝʤʩʷ ʥʘ ʟʠʤʥʝ-ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ. ʆʜʥʘʢʦ ʙʳʚʘʶʪ ʛʦʜʳ, 

ʢʦʛʜʘ ʚʝʣʠʯʠʥʘ ʦʩʘʜʢʦʚ ʜʦʩʪʠʛʘʝʪ 1200-1500 ʤʤ, ʯʪʦ ʚʳʟʳʚʘʝʪ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʩʝʣʠ ʠ ʥʘʚʦʜʥʝʥʠʷ, ʯʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʧʨʦʠʩʭʦʜʠʪ ʚʝʩʥʦʡ, ʘ ʚ 

ʣʝʪʥʠʝ ʤʝʩʷʮʳ ʠ ʚʥʘʯʘʣʝ ʦʩʝʥʠ ʦʩʘʜʢʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ.  

ɻʠʜʨʦʣʦʛʠʷ ʠ ʛʠʜʨʦʜʠʥʘʤʠʢʘ ʧʦʜʟʝʤʥʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʗʭʩʫʡʩʢʦʡ 

ʚʧʘʜʠʥʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʦʜʥʦʩʪʴʶ ʨ. ʗʭʩʫ. ɺʦʜʦʩʙʦʨʥʘʷ ʧʣʦʱʘʜʴ ʨ. ʗʭʩʫ ʨʘʚʥʘ 

2650 ʢʤ
2
, ʜʣʠʥʘ ʝʝ ï 160 ʢʤ, ʠʟ ʥʠʭ 50 ʢʤ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʜʦʣʶ ʥʘʟʝʤʥʦʡ 

ʨʘʚʥʠʥʥʦʡ ʯʘʩʪʠ ʚʧʘʜʠʥʳ. ʉʨʝʜʥʝʛʦʜʦʚʦʡ ʨʘʩʭʦʜ ʨ. ʗʭʩʫ ʫ ʚʳʭʦʜʘ ʠʟ 

ʧʨʝʜʛʦʨʠʡ ʥʘ ʨʘʚʥʠʥʫ ʩʦʩʪʘʚʣʷʝʪ 35.6 ʤ
3
/ʩ, ʤʝʥʷʷʩʴ ʟʘ 1959-1984 ʛʛ. ʦʪ 20 ʜʦ 80 
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ʤ
3
/ʩ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚʘʨʠʘʮʠʠ ʉ=0.31. ɼʣʷ ʚʥʫʪʨʠʛʦʜʦʚʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʨʘʩʭʦʜʦʚ ʨ. ʗʭʩʫ ʭʘʨʘʢʪʝʨʥʘ ʙʦʣʴʰʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ:  

ʤʘʢʩʠʤʘʣʴʥʳʝ ʨʘʩʭʦʜʳ 100-200 ʤ
3
/ʩ ʥʘʙʣʶʜʘʶʪʩʷ ʚʝʩʥʦʡ, ʘ ʤʠʥʠʤʘʣʴʥʳʝ, 4ï6 

ʤ
3
/ʩ, ʚ ʤʝʞʝʥʠ. ɻʘʣʝʯʥʳʝ ʦʪʣʦʞʝʥʠʷ ʉʫʨʭʦʙ-ʗʭʩʫʡʩʢʦʡ ʚʧʘʜʠʥʳ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴʶ, ʙʦʣʴʰʠʤ ʧʣʦʱʘʜʥʳʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝʤ ʠ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʫʤʤʘʨʥʦʡ ʤʦʱʥʦʩʪʴʶ. ʉʘʤʘ ʗʭʩʫʡʩʢʘʷ 

ʚʧʘʜʠʥʘ ʩʦʩʪʦʠʪ ʠʟ 3-ʭ ʛʝʦʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʟʦʥ: ʚʝʨʭʥʷʷ, ʩʝʨʝʜʠʥʥʘʷ ʠ ʶʞʥʘʷ. 

ʉʦʛʣʘʩʥʦ ʛʝʦʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʩʭʝʤʝ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʚʝʨʭʥʝʡ ʧʨʝʜʛʦʨʥʦʡ 

ʣʠʪʦʣʦʛʠʯʝʩʢʦʡ ʟʦʥʳ ʗʭʩʫʡʩʢʦʛʦ ʚʥʫʪʨʠʜʦʣʠʥʥʦʛʦ ʢʦʥʫʩʘ ʚʳʥʦʩʘ ʨʘʚʥʘ 40 ʢʤ, 

ʰʠʨʠʥʘ 10ï12 ʢʤ. ʈʘʟʨʝʟ ʛʦʨʠʟʦʥʪʘ ʧʨʝʜʩʪʘʚʣʝʥ ʚʘʣʫʥʥʦ-ʛʘʣʝʯʥʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʚʫʭʩʣʦʡʥʳʤ ʩʪʨʦʝʥʠʝʤ. ɺʝʨʭʥʷʷ ʯʘʩʪʴ 

ʛʦʨʠʟʦʥʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʘʣʫʥʘʤʠ ʠ ʛʘʣʴʢʦʡ ʩ ʛʨʘʚʠʡʥʦʧʝʩʯʘʥʳʤ ʟʘʧʦʣʥʠʪʝʣʝʤ, 

ʝʝ ʤʦʱʥʦʩʪʴ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 150-200 ʤ. ʄʦʱʥʦʩʪʴ ʥʠʞʥʝʡ ʯʘʩʪʠ 

ʛʦʨʠʟʦʥʪʘ ʜʦʩʪʠʛʘʝʪ 200 ʤ, ʠ ʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʝʤʠ ʞʝ ʦʪʣʦʞʝʥʠʷʤʠ, ʥʦ ʚ 

ʩʦʩʪʘʚʝ ʟʘʧʦʣʥʠʪʝʣʷ ʧʨʝʦʙʣʘʜʘʶʪ ʛʣʠʥʠʩʪʳʝ ʛʨʫʥʪʳ. ɺʦʜʦʧʨʦʚʦʜʠʤʦʩʪʴ 

ʥʠʞʥʝʛʦ ʠ ʚʝʨʭʥʝʛʦ ʩʣʦʝʚ ʦʪʣʦʞʝʥʠʡ ʙʦʣʝʝ 4000 ʤ
2
/ʩʫʪʢʠ ʠ 3000 ʤ

2
/ʩʫʪʢʠ, ʩ 

ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʬʠʣʴʪʨʘʮʠʠ ʙʦʣʝʝ 20 ʤ/ʩʫʪʢʠ ʠ 15 ʤ/ʩʫʪʢʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʋʢʣʦʥ ʧʦʚʝʨʭʥʦʩʪʠ ʨʘʡʦʥʘ ʚ ʜʘʥʥʦʡ ʟʦʥʝ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 0.016 ʚʙʣʠʟʠ ʛʦʨʥʳʭ 

ʚʝʨʰʠʥ ʜʦ 0.012 ʚ ʥʘʠʙʦʣʝʝ ʧʦʥʠʞʝʥʥʦʡ ʯʘʩʪʠ, ʛʨʘʥʠʯʘʱʝʡ ʩ ʩʝʨʝʜʠʥʥʦʡ ʟʦʥʦʡ. 

ɻʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʙʝʟʥʘʧʦʨʥʦʛʦ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʫʤʝʥʴʰʘʝʪʩʷ ʚ 

ʥʘʧʨʘʚʣʝʥʠʠ ʜʚʠʞʝʥʠʷ ʧʦʜʟʝʤʥʦʛʦ ʧʦʪʦʢʘ, ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ, ʦʪ 50 ʤ ʜʦ 5 ʤ 

ʩʦʛʣʘʩʥʦ ʩʦʦʪʥʦʰʝʥʠʶ ʦʙʱʠʭ ʧʨʦʜʦʣʴʥʳʭ ʫʢʣʦʥʦʚ ʧʦʜʟʝʤʥʦʛʦ ʧʦʪʦʢʘ (0.01) ʠ 

ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ï 0.016 ï 0.012 

ɼʣʷ ʨʘʟʚʠʪʠʷ ʚʦʜʦʝʤʢʠʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʪʘʢʠʭ ʢʘʢ ʧʦʣʠʚʥʦʝ ʟʝʤʣʝʜʝʣʠʝ ʠ 

ʢʦʤʤʫʥʘʣʴʥʦ-ʙʳʪʦʚʦʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ, ʧʨʠ ʚʳʩʦʢʠʭ ʪʝʤʧʘʭ ʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ, 

ʨʝʩʫʨʩʦʚ ʨʝʯʥʳʭ ʚʦʜ ʥʝʜʦʩʪʘʪʦʯʥʦ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʙʦʣʝʝ ʰʠʨʦʢʦʛʦ ʧʨʠʚʣʝʯʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ, ʘ ʚ ʤʘʣʦʚʦʜʥʳʝ ʛʦʜʳ ʠ 

ʩʪʘʪʠʯʝʩʢʠʭ ʟʘʧʘʩʦʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʨʝʛʠʦʥʘ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ 

ʨʘʡʦʥʘʭ, ʛʜʝ ʪʝʭʥʦʣʦʛʠʷ ʧʦʣʠʚʘ ʥʝʩʦʚʝʨʰʝʥʥʘ, ʘ ʧʦʜʟʝʤʥʳʡ ʦʪʪʦʢ ʛʨʫʥʪʦʚʳʭ 

ʚʦʜ ʥʝʦʙʝʩʧʝʯʝʥ, ʙʦʨʴʙʘ ʩ ʷʚʣʝʥʠʷʤʠ ʟʘʙʦʣʘʯʠʚʘʥʠʷ ʠ ʟʘʩʦʣʝʥʠʷ ʪʨʝʙʫʝʪ 
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ʥʝʧʨʝʨʳʚʥʦʛʦ ʩʥʠʞʝʥʠʷ  ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʧʫʪʝʤ ʦʪʢʘʯʝʢ ʠʟʣʠʰʢʘ ʚʦʜʳ ʩ 

ʧʦʤʦʱʴʶ ʩʢʚʘʞʠʥ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʜʨʝʥʘʞʘ. ʈʝʰʝʥʠʝ ʦʙʝʠʭ ʵʪʠʭ ʟʘʜʘʯ ʚʦʟʤʦʞʥʦ 

ʣʠʰʴ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʢʦʛʜʘ ʦʨʦʰʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʧʦʜʩʪʠʣʘʝʪʩʷ ʤʦʱʥʳʤʠ 

ʚʦʜʦʥʦʩʥʳʤʠ ʛʦʨʠʟʦʥʪʘʤʠ. ʂ ʪʘʢʠʤ ʨʘʡʦʥʘʤ ʦʪʥʦʩʷʪʩʷ ʥʘʟʝʤʥʳʝ ʜʝʣʴʪʳ ʨʝʢ 

ɺʘʭʰ, ʂʘʬʠʨʥʠʛʘʥ, ʇʷʥʜʞ ʠ ʠʭ  ʧʨʠʪʦʢʦʚ, ʚ ʪ.ʯ. ʠ ʗʭʩʫʡʩʢʘʷ ʚʧʘʜʠʥʘ. 

ɺʝʨʭʥʠʡ ʷʨʫʩ ï ʩʝʚʝʨʥʘʷ ʯʘʩʪʴ ʗʭʩʫʡʩʢʦʡ ʚʧʘʜʠʥʳ ʦʪʥʦʩʠʪʩʷ ʢ ʟʦʥʝ 

ʬʦʨʤʠʨʦʚʘʥʠʷ  ʧʦʜʟʝʤʥʦʛʦ ʧʦʪʦʢʘ ʟʘ ʩʯʝʪ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʧʦʪʝʨʴ ʩʪʦʢʘ ʨ. 

ʗʭʩʫ ʠ ʠʥʬʠʣʴʪʨʘʮʠʠ ʦʩʘʜʢʦʚ. ʆʩʦʙʝʥʥʦʩʪʷʤʠ ʵʪʦʡ ʟʦʥʳ ʷʚʣʷʶʪʩʷ ʚʳʩʦʢʠʝ 

ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʩʣʘʙʦʥʝʦʜʥʦʨʦʜʥʦʝ ʧʦ ʚʝʨʪʠʢʘʣʠ 

ʩʪʨʦʝʥʠʝ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʨʝʟʘ ʠ ʚʳʩʦʢʘʷ ʜʠʥʘʤʠʯʥʦʩʪʴ ʦʪʪʦʢʘ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʟʘ ʝʝ ʧʨʝʜʝʣʳ.  ʇʨʠ ʵʪʦʤ ʝʩʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʥʝʜʦʩʪʘʪʢʘ 

ʥʘʩʳʱʝʥʠʷ ʛʦʨʥʳʭ ʧʦʨʦʜ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ ʩʯʠʪʘʪʴ ʤʠʥʠʤʘʣʴʥʳʤ ʠ ʚ ʩʨʝʜʥʝʤ 

ʧʨʠʥʷʪʴ ʨʘʚʥʳʤ 0.26, ʤʦʱʥʦʩʪʴ ʢʚʘʟʠʦʜʥʦʨʦʜʥʦʛʦ ʛʨʫʥʪʘ ï 350 ʤ, ʰʠʨʠʥʫ 

ʟʦʥʳ ï 11 ʢʤ, ʪʦ ʥʝʪʨʫʜʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʙʲʝʤ ʥʝʥʘʩʳʱʝʥʥʦʡ ʟʦʥʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ: 0.35ʢʤ ʭ 11ʢʤ ʭ 40ʢʤ ʭ 0.26 = 40.04 ʢʤ
3
. ɸʥʘʣʦʛʠʯʥʦ ʤʦʞʥʦ 

ʫʩʪʘʥʦʚʠʪʴ ʛʨʘʚʠʪʘʮʠʦʥʥʫʶ ʧʦʜʚʠʞʥʦʩʪʴ ʧʦʜʟʝʤʥʦʛʦ ʧʦʪʦʢʘ Qʛʨ ʟʘ ʧʨʝʜʝʣʳ 

ʟʦʥʳ. ɽʩʣʠ ʧʨʠʥʷʪʴ ʢʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ k = 20ʤ/ʩʫʪʢʠ, ʫʢʣʦʥ 

ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ i=0.01, ʪʦ ʧʦʣʫʯʠʤ: Qʛʨ = 0.35ʢʤ ʭ 0.02 ʢʤ/ʩʫʪʢʠ ʭ 0.01 ʭ 

365.25 ʭ 11ʢʤ = 0.281 ʢʤ
3
/ʛʦʜ = 8.9 ʤ

3
/ʩ. ɸʥʘʣʦʛʠʯʥʦ, ʧʨʠ k = 35ʤ/ʩʫʪ ʠ i = 0.007 

ʠʤʝʝʤ: Qʛʨ  = 0.344 ʢʤ
3
/ʛʦʜ = 10.9  ʤ

3
/ ʩ.  

ʆʪʤʝʪʠʤ, ʯʪʦ ʧʦʣʫʯʝʥʥʘʷ ʟʜʝʩʴ ʨʘʩʯʝʪʥʳʤ ʧʫʪʝʤ ʚʝʣʠʯʠʥʘ 8.9 ʤ
3
/ʩ 

ʧʦʜʟʝʤʥʦʛʦ ʧʦʪʦʢʘ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴʶ (ʦʪʢʣʦʥʝʥʠʝ ï 2.2%) ʨʘʚʥʷʝʪʩʷ 

ʚʝʣʠʯʠʥʝ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʧʦʪʝʨʴ 8.7 ʤ
3
/ʩ ʠʟ ʨʫʩʣʘ ʨ. ʗʭʩʫ ʠ ʠʨʨʠʛʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ ʟʦʥʳ, ʫʩʪʘʥʦʚʣʝʥʥʦʡ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠʤʠ ʦʧʳʪʥʳʤʠ ʠʟʤʝʨʝʥʠʷʤʠ ʚ 1979-

1983 ʛʛ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʥʘʠʣʫʯʰʠʤ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʚʟʘʠʤʦʩʚʷʟʠ ʵʪʠʭ ʚʝʣʠʯʠʥ ʚ ʢʘʞʜʦʤ ʧʝʨʠʦʜʝ ʷʚʣʷʝʪʩʷ 

ʣʠʥʝʡʥʘʷ ʬʫʥʢʮʠʷ ʚʠʜʘ ï ʩ ʦʵʬʬʠʮʠʝʥʪʦʤ ʢʦʨʨʝʣʷʮʠʠ R = 0.87: 

                                                    Qʬ = aQʨ+ b            (3.1) 

ʉʣʝʜʫʝʪ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʚʦʜʦʧʨʦʚʦʜʠʤʦʩʪʠ ʛʘʣʝʯʥʦ-ʧʝʩʯʘʥʳʭ 

ʦʪʣʦʞʝʥʠʡ ʚʝʨʦʷʪʥʦʩʪʴ ʧʠʪʘʥʠʷ ʵʪʦʡ ʟʦʥʳ ʟʘ ʩʯʝʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ 
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ʠʥʬʠʣʴʪʨʘʮʠʠ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʘ. ʅʘʧʨʠʤʝʨ, ʫʯʠʪʳʚʘʷ, 

ʯʪʦ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʟʦʥʳ ʬʦʨʤʠʨʦʚʘʥʠʷ   S=40 ʭ 11.5 = 460 ʢʤ
2
 ʠʣʠ 46 ʪʳʩ. ʛʘ, 

ʥʝʪʨʫʜʥʦ ʦʧʨʝʜʝʣʠʪʴ ʦʙʲʝʤ ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʦʛʦ ʧʠʪʘʥʠʷ, ʝʩʣʠ ʧʨʠʥʷʪʴ, ʯʪʦ 1/3 

ʯʘʩʪʴ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠʜʝʪ ʥʘ ʧʦʧʦʣʥʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʟʘʧʘʩʦʚ 

ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʟʦʥʳ:  

46000ʛʘ x 10000 x 0.550ʤ x 1/3 = 0.084 ʢʤ
3
/ʛʦʜ, 

ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 30ï40% ʜʠʥʘʤʠʯʝʩʢʠʭ ʟʘʧʘʩʦʚ ʟʦʥʳ ʬʦʨʤʠʨʦʚʘʥʠʷ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʫʤʤʘʨʥʦ ʜʠʥʘʤʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʟʦʥʳ ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʝʝ 

0.359 ï 0.418 ʢʤ
3
 ʚ ʛʦʜ, ʵʪʦ ʚ ʧʨʝʜʝʣʘʭ ʟʦʥʳ ʬʦʨʤʠʨʦʚʘʥʠʷ. 

ʉʝʨʝʜʠʥʥʘʷ ʯʘʩʪʴ ʣʠʪʦʣʦʛʠʯʝʩʢʦʡ ʟʦʥʳ ʗʭʩʫʡʩʢʦʛʦ ʢʦʥʫʩʘ ʚʳʥʦʩʘ, ʩ 

ʦʙʱʝʡ ʤʦʱʥʦʩʪʴʶ 200ï250 ʤ ʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʚʳʜʝʨʞʘʥʥʦʩʪʴʶ, ʩʦʩʪʦʠʪ ʠʟ ʪʨʝʭ 

ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʠʟ ʧʝʩʯʘʥʦ-ʛʘʣʝʯʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʦʙʦʩʦʙʣʝʥʥʳʭ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʩʣʘʙʦʚʦʜʦʧʨʦʥʠʮʘʝʤʳʤʠ ʩʫʛʣʠʥʠʩʪʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ.  

ʄʦʱʥʦʩʪʴ ʚʝʨʭʥʝʛʦ (ɸʤʫʜʘʨʴʠʥʩʢʦʛʦ) ʚʦʜʦʥʦʩʥʦʛʦ ʧʣʘʩʪʘ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 

30 ʤ ʜʦ 60 ʤ, ʤʦʱʥʦʩʪʴ ʩʝʨʝʜʠʥʥʦʛʦ (ɼʶʰʘʤʙʠʥʩʢʦʛʦ) ʚʦʜʦʥʦʩʥʦʛʦ ʧʣʘʩʪʘ ï ʦʪ 

20 ʤ ʜʦ 60 ʤ, ʤʦʱʥʦʩʪʴ ʪʨʝʪʴʝʛʦ (ʀʣʷʢʩʢʦʛʦ) ʧʣʘʩʪʘ ï ʦʪ 25 ʤ ʜʦ 60 ʤ. 

ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʵʪʦʡ ʯʘʩʪʠ ʚʧʘʜʠʥʳ 35 ʢʤ, ʰʠʨʠʥʘ ï 10-12 ʢʤ ʩ ʫʢʣʦʥʦʤ 

ʧʦʚʝʨʭʥʦʩʪʠ ʦʪ 0.012 ʜʦ 0.007, ʫʩʪʘʥʦʚʣʝʥ ʨʦʩʪ ʩʫʛʣʠʥʠʩʪʳʭ ʠ ʫʤʝʥʴʰʝʥʠʝ 

ʧʝʩʯʘʥʦïʛʘʣʝʯʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʦʪ ʚʝʨʰʠʥʳ ʜʝʣʴʪʳ ʢ ʧʝʨʠʬʝʨʠʠ. 

ʇʦ ʜʘʥʥʳʤ ʛʠʜʨʦʛʝʦʣʦʛʦʚ ʵʪʘ ʟʦʥʘ ʷʚʣʷʝʪʩʷ ʟʦʥʦʡ ʚʳʢʣʠʥʠʚʘʥʠʷ ʠʣʠ ʨʘʟʛʨʫʟʢʠ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʧʦʩʪʫʧʘʶʱʠʭ ʠʟ ʟʦʥʳ ʬʦʨʤʠʨʦʚʘʥʠʷ, ʪ.ʝ. ʩ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ 

ʚʧʘʜʠʥʳ. ʏʪʦʙʳ ʫʩʪʘʥʦʚʠʪʴ ʦʙʲʝʤ ʨʘʟʛʨʫʟʢʠ, ʦʧʨʝʜʝʣʠʤ ʚʝʣʠʯʠʥʫ 

ʜʠʥʘʤʠʯʝʩʢʦʡ ʧʦʜʚʠʞʥʦʩʪʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʯʝʨʝʟ ʵʪʫ ʟʦʥʫ. ʈʘʩʯʝʪ ʧʨʦʚʝʜʝʥ 

ʦʪʜʝʣʴʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʪʨʝʭ ʚʦʜʦʥʦʩʥʳʭ ʧʣʘʩʪʦʚ, ʧʨʠʥʠʤʘʷ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ 

ʫʢʣʦʥʦʚ, ʤʦʱʥʦʩʪʝʡ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʢʘʢ ʚʦʜʦʥʦʩʥʳʭ, ʪʘʢ ʠ 

ʩʣʘʙʦʧʨʦʥʠʮʘʝʤʳʭ ʧʣʘʩʪʦʚ. ʂʘʢ ʧʨʠʥʷʪʦ ʚ ʛʠʜʨʘʚʣʠʢʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, 

ʜʚʠʞʝʥʠʝ ʚ ʭʦʨʦʰʦ ʧʨʦʥʠʮʘʝʤʳʭ ʧʣʘʩʪʘʭ ʩʯʠʪʘʝʤ ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ, ʘ ʚ 

ʩʣʘʙʦʧʨʦʥʠʮʘʝʤʳʭ, ʩʫʛʣʠʥʠʩʪʳʭ, ʧʣʘʩʪʘʭ ï ʚʝʨʪʠʢʘʣʴʥʳʤ. ʊʦʛʜʘ ʧʦʣʫʯʠʤ:1-ʡ 

ʧʣʘʩʪ ï 0.027 ʢʤ
3
/ʛʦʜ; 2-ʡ ʧʣʘʩʪ ï 0.024 ʢʤ

3
/ʛʦʜ; 0.025 ʢʤ

3
 ʚ ʛʦʜ. 
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ʉʫʤʤʠʨʫʷ ʠʭ, ʧʦʣʫʯʠʤ: 0.076 ʢʤ
3
/ʛʦʜ, ʘ ʧʨʠ k = 30 ʤ/ʩʫʪ. ïï 0.15 ʢʤ

3
/ʛʦʜ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚʦʟʤʦʞʥʦʩʪʴ ʙʦʢʦʚʦʛʦ ʦʪʪʦʢʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʯʝʨʝʟ ʩʝʨʝʜʠʥʥʫʶ 

ʟʦʥʫ ʥʘʤʥʦʛʦ ʤʝʥʴʰʝ, ʯʝʤ ʚʝʣʠʯʠʥʘ ʧʨʠʪʦʢʘ ʩʦ ʩʪʦʨʦʥʳ ʚʝʨʭʥʝʡ ʟʦʥʳ 

ʬʦʨʤʠʨʦʚʘʥʠʷ; ʠʟʙʳʪʦʢ ʩʦʩʪʘʚʣʷʝʪ ʥʝ ʤʝʥʝʝ 0.205 ʢʤ
3
/ʛʦʜ (0.129 ʢʤ

3
/ʛʦʜ) ʠʣʠ 

6.49 ʤ
3
/ʩ (4.08 ʤ

3
/ʩ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʟʘʩʦʣʝʥʠʷ 

ʧʣʦʜʦʨʦʜʥʳʭ ʟʝʤʝʣʴ ʩʝʨʝʜʠʥʥʦʡ ʟʦʥʳ ʪʨʝʙʫʝʪʩʷ ʦʪʚʦʜ ʵʪʠʭ ʚʦʜ ʧʨʠ ʧʦʤʦʱʠ 

ʜʨʝʥʠʨʫʶʱʠʭ ʩʦʦʨʫʞʝʥʠʡ. 

3.4. ʌʠʣʴʪʨʘʮʠʷ ʠʟ ʦʨʦʩʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ ʠ ʧʨʦʙʣʝʤʳ ʫʣʫʯʰʝʥʠʷ 

ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʝ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʨʝʛʠʦʥʘ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʪʦʣʴʢʦ ʠʟ ʙʦʣʝʝ 24 ʢʤ
3
/ʛʦʜ ʚʦʜʳ ʨ. ɸʤʫʜʘʨʴʠ, ʢʦʪʦʨʘʷ 

ʦʪʙʠʨʘʝʪʩʷ ʜʣʷ ʦʨʦʰʝʥʠʷ ʟʝʤʝʣʴ ʊʫʨʢʤʝʥʠʩʪʘʥʘ, ʦʢʦʣʦ 40% ʪʝʨʷʝʪʩʷ ʚ ʧʫʪʠ ʥʘ 

ʠʥʬʠʣʴʪʨʘʮʠʶ, ʧʦʧʦʣʥʷʷ ʧʝʩʯʘʥʳʝ ʠ ʩʫʧʝʩʯʘʥʳʝ ʛʨʫʥʪʳ, ʧʨʠʣʝʛʘʶʱʠʝ ʢ 

ʂʘʨʘʢʫʤʩʢʦʤʫ ʢʘʥʘʣʫ (1300 ʢʤ). ɹʦʣʝʝ ʯʝʤ ʟʘ 45 ʣʝʪ  ʧʦʜ ʨʫʩʣʦʤ ʵʪʦʛʦ ʢʘʥʘʣʘ 

ʦʙʨʘʟʦʚʘʣʦʩʴ ʮʝʣʦʝ ʧʦʜʟʝʤʥʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʩ ʦʙʲʸʤʦʤ ʚʦʜʳ ʥʝ ʤʝʥʝʝ 350 

ʢʤ
3
 [1, 3], ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 30% ʦʙʲʸʤʘ ʚʦʜʳ ɸʨʘʣʴʩʢʦʛʦ ʤʦʨʷ ʜʦ ʝʛʦ 

ʦʙʤʝʣʝʥʠʷ. ɸʥʘʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʠʤʝʣʘ ʤʝʩʪʦ ʠ ʨʘʥʴʰʝ ʧʨʠ ʦʨʦʰʝʥʠʠ 

ʩʣʘʙʦʜʨʝʥʠʨʦʚʘʥʥʳʭ ʟʘʩʫʰʣʠʚʳʭ ʟʝʤʝʣʴ ɺʘʭʰʩʢʦʡ ʜʦʣʠʥʳ ʊʘʜʞʠʢʠʩʪʘʥʘ 

(1932-1940) [4] ʠ ɻʦʣʦʜʥʦʡ ʩʪʝʧʠ ʋʟʙʝʢʠʩʪʘʥʘ (1950-1960). 

çʇʣʦʱʘʜʴ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʩ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʛʨʫʥʪʦʚʳʭ ʚʦʜ (ʤʝʥʝʝ 2 

ʤ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ) ʧʨʝʚʳʰʘʝʪ 30% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʚ 

ʙʘʩʩʝʡʥʝ. ʇʣʦʱʘʜʴ ʟʘʩʦʣʝʥʥʳʭ ʟʝʤʝʣʴ (ʥʘ ʢʦʪʦʨʳʭ ʫʨʦʞʘʡʥʦʩʪʴ ʢʫʣʴʪʫʨ 

ʧʘʜʘʝʪ ʥʘ 20-50%) ʪʘʢʞʝ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 30% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ, ʥʦ 

ʵʪʦ ʥʝ ʪʝ ʞʝ ʟʝʤʣʠ. ɺ ʊʫʨʢʤʝʥʠʩʪʘʥʝ, ʥʘʧʨʠʤʝʨ, 44% ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʥʝ 

ʷʚʣʷʶʪʩʷ ʥʠ ʟʘʙʦʣʦʯʝʥʥʳʤʠ, ʥʠ ʟʘʩʦʣʝʥʥʳʤʠ, ʥʠ ʪʝʤ ʠ ʜʨʫʛʠʤ ʚʤʝʩʪʝ. ɽʩʣʠ 

ʧʨʦʰʣʳʝ ʪʝʥʜʝʥʮʠʠ ʟʘʩʦʣʝʥʠʷ ʧʨʦʜʦʣʞʘʪʩʷ, ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʠʣʝʪʠʡ 

ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ʩʪʘʥʝʪ 

ʥʝʧʨʠʛʦʜʥʦʡ ʜʣʷ ʦʨʦʰʘʝʤʦʛʦ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʧʨʠʯʝʤ ʟʘʩʦʣʝʥʠʝ ʨʝʢ 

ʥʘʥʝʩʝʪ ʦʛʨʦʤʥʳʡ ʫʱʝʨʙ ʨʝʯʥʳʤ ʵʢʦʩʠʩʪʝʤʘʤ ʠ ʩʜʝʣʘʝʪ ʠʭ ʥʝʧʨʠʛʦʜʥʳʤʠ ʜʣʷ 

ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ʕʢʦʥʦʤʠʯʝʩʢʠʝ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʳʝ 
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ʧʦʩʣʝʜʩʪʚʠʷ ʙʫʜʫʪ ʦʛʨʦʤʥʳè (ɺʦʜʥʦʝ ʚʠʜʝʥʠʝ ʙʘʩʩʝʡʥʘ ʥʘ 2025 ʛʦʜ. ʖʅɽʉʂʆ 

2000, ʇʘʨʠʞ, ʩ.152) [3]. 

ɿɸʂʃʖʏɽʅʀɽ 

ʅʘʜ ʙʘʩʩʝʡʥʦʤ ɸʨʘʣʘ, ʢʘʢ ʠ ʥʘʜ ʜʨʫʛʠʤʠ ʦʙʣʘʩʪʷʤʠ ʎɸ, ʧʨʝʦʙʣʘʜʘʝʪ 

ʰʠʨʦʪʥʳʡ ʧʝʨʝʥʦʩ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ ʦʢʝʘʥʦʚ ʠ ʉʨʝʜʠʟʝʤʥʦʛʦ ʤʦʨʷ, ʢʦʪʦʨʳʝ ʧʨʠ 

ʫʩʠʣʝʥʠʠ ʟʘʧʘʜʥʦ-ʚʦʩʪʦʯʥʦʡ ʮʠʨʢʫʣʷʮʠʠ ʚʦʟʜʫʭʘ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʩʪʫʧʣʝʥʠʶ 

ʚʣʘʞʥʳʭ ʦʢʝʘʥʠʯʝʩʢʠʭ ʤʘʩʩ ʚʦʟʜʫʭʘ, ʚʝʣʠʯʠʥʘ ʢʦʪʦʨʳʭ ʧʦ ʤʦʜʝʣʴʥʳʤ 

ʨʘʩʯʝʪʘʤ ʜʦʩʪʠʛʘʝʪ 1600 ʢʤ
3
/ʛʦʜ. ɺ ʪʝʯʝʥʠʝ ʩʪʦʣʝʪʠʡ ʧʨʠ ʛʣʦʙʘʣʴʥʦʡ 

ʥʝʠʟʤʝʥʥʦʩʪʠ ʢʣʠʤʘʪʘ ʥʘ ɿʝʤʣʝ, ʢʘʞʜʳʡ ʛʦʜ 1/10 ʯʘʩʪʴ ʵʪʦʡ ʚʣʘʛʠ ʧʨʝʚʨʘʱʘʷʩʴ 

ʚ ʦʙʣʘʢʘ, ʦʩʝʜʘʣʘ ʚ ʚʠʜʝ ʢʦʥʜʝʥʩʘʮʠʦʥʥʦʡ ʚʣʘʛʠ, ʜʦʞʜʷ ʠ ʩʥʝʛʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ 

ʛʦʨʥʦʡ ʯʘʩʪʠ ʎɸ, ʪʝʤ ʩʘʤʳʤ, ʬʦʨʤʠʨʦʚʘʣʘ 160-170 ʢʤ
3
/ʛʦʜ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʎɸ. ʀʟ ʥʠʭ 115 ʢʤ
3
 ʚ ʛʦʜ ʧʨʠʭʦʜʠʣʘʩʴ ʥʘ ʜʦʣʶ ʥʘʩʝʣʝʥʠʷ ʙʘʩʩʝʡʥʘ ɸʨʘʣʘ. 

ʉʦʛʣʘʩʥʦ ʨʘʩʯʝʪʘʤ, ʚ ʧʦʡʤʘʭ ʛʨʫʥʪʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʥʠʞʥʠʭ ʯʘʩʪʝʡ 

ʙʘʩʩʝʡʥʦʚ ʨʨ. ɸʤʫʜʘʨʴʠ ʠ ʉʳʨʜʘʨʴʠ ʩʦʩʨʝʜʦʪʦʯʝʥʦ ʦʢʦʣʦ ʜʝʩʷʪʠ ʪʳʩ. ʢʤ
3
 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʧʨʠʛʦʜʥʘ ʜʣʷ ʦʨʦʰʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʵʪʠʭ ʚʦʜ ʯʝʨʝʟ ʤʘʩʩʳ ʥʝʧʨʦʜʫʢʪʠʚʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʯʝʨʝʟ ʟʦʥʫ ʘʵʨʘʮʠʠ ʧʦʧʫʩʪʫ ʠʩʧʘʨʷʝʪʩʷ, ʟʘʙʦʣʘʯʠʚʘʷ ʠ ʟʘʩʘʣʠʚʘʷ ʧʣʦʜʦʨʦʜʥʳʝ 

ʧʦʯʚʳ ʨʝʛʠʦʥʘ. ɺ ʤʘʣʦʚʦʜʥʳʝ ʛʦʜʳ ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʩʠʩʪʝʤ ʩʢʚʘʞʠʥ 

ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʜʨʝʥʘʞʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʛʨʦʤʥʳʭ ʟʘʧʘʩʦʚ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʨʝʛʠʦʥʘ ʜʣʷ ʥʫʞʜ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʋʩʧʝʰʥʘʷ ʨʝʘʣʠʟʘʮʠʷ 

ʵʪʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʪʨʝʙʫʝʪ ʨʘʟʨʘʙʦʪʢʠ ʦʧʪʠʤʘʣʴʥʳʭ ʩʧʦʩʦʙʦʚ ʨʘʩʯʝʪʘ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʧʘʩʦʚ ʠ ʜʝʰʝʚʦʡ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʫʯʝʥʳ 

ʧʨʠ ʩʢʦʨʝʡʰʝʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʢʘʩʢʘʜʘ ʤʘʣʳʭ ʠ ʢʨʫʧʥʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ɻʕʉ ʚ 

ʛʦʨʥʳʭ ʦʙʣʘʩʪʷʭ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʧʠʩʘʥʘ ʩʪʨʫʢʪʫʨʘ ʙʘʟʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʟʘʜʘʯ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʧʘʩʥʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ. ʇʨʝʜʩʪʘʚʣʝʥʘ 

ʤʝʪʦʜʠʢʘ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ ʟʦʥ ʟʘʪʦʧʣʝʥʠʷ. ʄʝʪʦʜʠʢʘ ʦʧʨʝʜʝʣʝʥʠʷ ʟʦʥ 

ʟʘʪʦʧʣʝʥʠʡ ʦʩʥʦʚʘʥʘ ʥʘ ʘʣʛʦʨʠʪʤʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʠʩʧʦʣʴʟʫʶʱʝʛʦ 

ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʝ ʜʘʥʥʳʝ, ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʫʨʦʚʥʷʭ ʚʦʜʳ ʥʘ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʪʘʭ, ʘ 

ʪʘʢʞʝ ʜʘʥʥʳʝ ʦ ʨʝʣʴʝʬʝ ʤʝʩʪʥʦʩʪʠ.  

Annotation. The paper describes the structure of a spatial database used for simulating and 

forecasting dangerous hydrological events. The technique for mapping and visualization of flood 

risk areas is presented. This technique is based on cartographic modelling algorithm including the 

hydrographic data, the information from hydrometric stations and topographic data.  

 

ɺʚʝʜʝʥʠʝ. ɹʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʉʠʙʠʨʠ ʥʘʭʦʜʷʪʩʷ ʚ 

ʧʦʡʤʘʭ ʨʝʢ, ʚʝʨʦʷʪʥʦʩʪʴ ʟʘʪʦʧʣʝʥʠʷ ʢʦʪʦʨʳʭ ʚʝʩʴʤʘ ʚʳʩʦʢʘ. ʊʦʣʴʢʦ ʚ 

ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʫʱʝʨʙ ʦʪ ʥʘʚʦʜʥʝʥʠʷ, ʚʳʟʚʘʥʥʦʛʦ ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʜʦʞʜʝʚʳʤ 

ʧʘʚʦʜʢʦʤ 20141 ʛʦʜʘ, ʦʮʝʥʝʥ ʧʦʯʪʠ ʚ 5 ʤʣʨʜ ʨʫʙʣʝʡ [1]. ɼʣʷ ʩʤʷʛʯʝʥʠʷ 

ʧʦʩʣʝʜʩʪʚʠʡ ʩʪʠʭʠʠ ʠ ʩʥʠʞʝʥʠʷ ʫʱʝʨʙʘ ʥʝʦʙʭʦʜʠʤ ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʢ 

ʧʣʘʥʠʨʦʚʘʥʠʶ ʠ ʧʨʦʚʝʜʝʥʠʶ ʧʨʦʪʠʚʦʧʘʚʦʜʢʦʚʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ʆʜʥʠʤ ʠʟ 

ʵʪʘʧʦʚ ʵʪʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʤʦʜʝʣʠʨʫʶʱʠʭ 

ʩʠʩʪʝʤ ʧʦ ʨʘʩʯʝʪʫ ʟʦʥ ʟʘʪʦʧʣʝʥʠʷ. ʊʦʯʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯʠ ʨʘʩʯʸʪʘ ʟʦʥ 

ʟʘʪʦʧʣʝʥʠʷ ʪʨʝʙʫʝʪ ʫʯʸʪʘ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʬʘʢʪʦʨʦʚ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʣʫʯʝʥʦ ʪʦʣʴʢʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ [2]. ʉʦʟʜʘʥʠʝ 

ʥʘʜʝʞʥʳʭ ʯʠʩʣʝʥʥʳʭ ʤʦʜʝʣʝʡ ʦʩʣʦʞʥʷʝʪ ʩʣʘʙʘʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʘʷ ʠʟʫʯʝʥʥʦʩʪʴ 

ʨʝʢ ʉʠʙʠʨʠ, ʩʣʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, 

ʧʦʵʪʦʤʫ ʜʣʷ ʙʳʩʪʨʦʛʦ ʧʦʣʫʯʝʥʠʷ ʥʘʯʘʣʴʥʦʡ ʦʮʝʥʢʠ ʧʣʦʱʘʜʠ ʟʘʪʘʧʣʠʚʘʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ, ʧʦʜʛʦʪʦʚʢʠ ʚʝʨʦʷʪʥʳʭ ʩʮʝʥʘʨʠʝʚ ʟʘʪʦʧʣʝʥʠʷ ʧʦʡʤʝʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʤʦʞʝʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ.  
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ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʘʚʦʜʢʦʚ ʠ ʧʦʣʦʚʦʜʠʡ ʥʘ ʨʝʢʘʭ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʠʩʪʝʤʳ (ɻʀʉ) [3]. ʆʩʦʙʝʥʥʦ ʚʦʟʨʘʩʪʘʝʪ ʨʦʣʴ ɻʀʉ ʥʘ 

ʵʪʘʧʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩ ʮʝʣʴʶ 

ʦʧʨʝʜʝʣʝʥʠʷ ʚʦʟʤʦʞʥʳʭ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ ʧʨʠ 

ʨʝʘʣʠʟʘʮʠʠ ʦʧʘʩʥʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʩʠʪʫʘʮʠʡ.  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʤʦʜʝʣʠʨʫʶʱʠʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘʜʝʞʥʦʡ ʠ ʜʦʩʪʦʚʝʨʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ, ʘ ʪʘʢʞʝ ʚʠʟʫʘʣʠʟʘʮʠʠ ʟʦʥ ʟʘʪʦʧʣʝʥʠʡ ʧʨʠ ʧʨʦʭʦʞʜʝʥʠʠ 

ʧʘʚʦʜʢʦʚ ʠ ʧʦʣʦʚʦʜʠʡ ʚ ʨʘʤʢʘʭ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʚ ʀɺʕʇ ʉʆ ʈɸʅ ʛʝʦʠʥʬʦʨ-

ʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠ ̫ ʜʣʷ ʨʝʰʝʥʠʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ ʙʳʣʘ ʩʦʟʜʘʥʘ 

ɻʀʉ-ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʚʢʣʶʯʘʶʱʘʷ ʙʘʟʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʠ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ɻʀʉ-ʧʨʦʝʢʪʳ.  

ʆʧʠʩʘʥʠʝ ʩʪʨʫʢʪʫʨʳ ʙʘʟʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ. ɹʘʟʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ ʩʦʜʝʨʞʠʪ ʚʝʢʪʦʨʥʳʝ ʠ ʨʘʩʪʨʦʚʳʝ ʩʣʦʠ, ʥʝʦʙʭʦʜʠʤʳʝ 

ʜʣʷ ʧʦʚʝʜʝʥʠʷ ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʠ ʨʘʟʨʘʙʦʪʢʠ ʪʝʤʘʪʠʯʝʩʢʠʭ ʢʘʨʪ. 

ɺʝʢʪʦʨʥʳʝ ʩʣʦʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʜʘʥʥʳʝ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ ʦʩʥʦʚʳ 

ʤʘʩʰʪʘʙʦʚ ʄ 1: 1000000, ʄ 1: 200000, ʄ 1:100000 (ʜʣʷ ʦʙʟʦʨʥʳʭ ʢʘʨʪ) ʠ 

ʄ 1:25000 ʜʣʷ ʜʝʪʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʘʨʪ ʦʮʝʥʢʠ ʦʧʘʩʥʦʩʪʝʡ. ʉʦʩʪʘʚ ɹɼ ʧʦʢʘʟʘʥ 

ʥʘ ʨʠʩ. 1. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʘ ɻʀʉ ArcGIS Desktop 

10.2 ʩ ʨʘʩʰʠʨʝʥʠʷʤʠ ʜʣʷ ʨʘʙʦʪʳ ʩ ʨʘʩʪʨʦʚʳʤʠ ʠ ʪʨʝʭʤʝʨʥʳʤʠ ʜʘʥʥʳʤʠ. 

ʉʦʟʜʘʥʥʘ̫ ʙʘʟʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʭr ʩʦʜʝʨʞʠʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʨʝʯʥʦʡ 

ʩʝʪʠ, ʨʝʣʴʝʬʝ, ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʪʘʭ. 

ɼʣʷ ʦʪʦʙʨʘʞʝʥʠʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʥʘ ʨʝʢʘʭ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʦ 

ʚʳʩʦʪʥʳʭ ʦʪʤʝʪʢʘʭ ç0è ʛʨʘʬʠʢʘ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʪʦʚ, ʘ ʪʘʢʞʝ ʟʥʘʯʝʥʠʷ 

ʢʨʠʪʠʯʝʩʢʠʭ ʦʪʤʝʪʦʢ ʫʨʦʚʥʷ ʚʦʜʳ (ʦʪʤʝʪʢʘ ʚʳʭʦʜʘ ʥʘ ʧʦʡʤʫ, ʦʪʤʝʪʢʠ ʫʨʦʚʥʝʡ 

ʨʘʟʣʠʯʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ). ʀʩʪʦʯʥʠʢʦʤ ʪʘʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʣʫʞʘʪ ʜʘʥʥʳʝ 

ʈʦʩʛʠʜʨʦʤʝʪʘ. 
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ʎʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ (ʎʄʈ) ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʣʦʝʚ ʧʨʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʠ ʟʦʥ ʟʘʪʦʧʣʝʥʠʷ. ɼʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʎʄʈ (ʠʥʩʪʨʫʤʝʥʪ ʧʦʩʪʨʦʝʥʠʷ ʎʄʈ Topo to Raster ʤʦʜʫʣʷ ArcGIS 

Spatial Analyst) ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʦʠ ʙʘʟʳ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ, ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ, 

ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. ɺ ʦʩʥʦʚʫ ʧʨʠʤʝʥʷʝʤʦʛʦ 

ʠʥʩʪʨʫʤʝʥʪʘ ʧʦʩʪʨʦʝʥʠʷ ʎʄʈ ʧʦʣʦʞʝʥ ʘʣʛʦʨʠʪʤ ʄ. ʍʘʪʯʠʥʩʦʥʘ [4], 

ʧʦʟʚʦʣʷʶʱʠʡ ʫʯʝʩʪʴ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʎʄʈ ʥʘʣʠʯʠʝ ʚʦʜʦʪʦʢʦʚ ʠ ʚʦʜʦʝʤʦʚ. ʕʪʠ 

ʜʘʥʥʳʝ ʷʚʣʷʶʪʩʷ ʚʩʧʦʤʦʛʘʪʝʣʴʥʳʤʠ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʩʪʨʫʢʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ ʤʝʞʜʫ ʛʦʨʠʟʦʥʪʘʣʷʤʠ, ʯʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʫ  ʁʢʦʨʨʝʢʪʥʦʩʪʴ ʎʄʈ. 

ʂʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʟʦʥ ʟʘʪʦʧʣʝʥʠʷ. ɺ ʢʘʯʝʩʪʚʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ 

ʦʩʥʦʚʳ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʟʦʥ ʟʘʪʦʧʣʝʥʠʷ (ʨʘʟʣʠʯʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ) ʥʘʩʝʣʝʥʥʳʭ 

ʧʫʥʢʪʦʚ ʚ ʧʝʨʠʦʜ ʧʦʣʦʚʦʜʴʷ ʠʩʧʦʣʴʟʦʚʘʥʳ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ ʢʘʨʪ rʤʘʩʰʪʘʙʘ 

1:25 000. ʃʠʥʠʠ ʛʨʘʥʠʮ ʟʦʥ ʟʘʪʦʧʣʝʥʠʷ ʧʨʠ 1% ʠ 50% ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʝʚʳʰʝʥʠʷ 

ʫʨʦʚʥʷ ʚʦʜʳ ʷʚʣʷʶʪʩʷ ʥʝʧʨʝʨʳʚʥʳʤʠ. ʃʠʥʠʠ ʛʨʘʥʠʮ ʟʦʥ ʟʘʪʦʧʣʝʥʠʷ ʧʨʠ 5%, 

10% ʠ 25% ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʝʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʚʦʜʳ ʠʤʝʶʪ ʨʘʟʨʳʚʳ ʚ ʤʝʩʪʘʭ, ʛʜʝ 

ʣʠʥʠʠ ʛʨʘʥʠʮ ʩʤʝʞʥʳʭ ʟʦʥ ʟʘʪʦʧʣʝʥʠʷ ʧʦʜʭʦʜʷʪ ʙʣʠʟʢʦ ʜʨʫʛ ʢ ʜʨʫʛʫ ʠʣʠ 

ʩʤʳʢʘʶʪʩʷ. ʕʪʦ ʩʜʝʣʘʥʦ ʚʦ ʠʟʙʝʞʘʥʠʝ ʥʘʣʦʞʝʥʠʷ ʣʠʥʠʡ ʜʨʫʛ ʥʘ ʜʨʫʛʘ ʠ 

ʪʨʫʜʥʦʩʪʠ ʧʨʦʯʪʝʥʠʷ ʧʦʣʫʯʝʥʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʦʙʨʘʞʝʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚʝʢʪʦʨʥʳʤʠ ʩʣʦ̫ʤʠ ʙʘʟʳ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʜʘʥʥʳʭ, ʚʢʣʶʯʝʥʳ ʚ web-ɻʀʉ çɿʦʥʳ ʟʘʪʦʧʣʝʥʠʷè ʜʣʷ 

ʠʣʣʶʩʪʨʘʮʠʠ ʧʨʦʛʥʦʟʠʨʫʝʤʦʡ ʦʙʩʪʘʥʦʚʢʠ ʥʘ web-ʧʦʨʪʘʣʝ.  

ɺʠʟʫʘʣʠʟʘʮʠʷ ʟʦʥ ʟʘʪʦʧʣʝʥʠʷ ʥʘ web-ʧʦʨʪʘʣʝ. ɼʣʷ ʚʠʟʫʘʣʠʟʘʮʠʠ 

ʧʨʝʜʦʙʨʘʙʦʪʘʥʥʦʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘʤʠ ʨʘʟʨʘʙʦʪʘʥʘ 

ʧʨʦʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʘ̫ ɻʀʉ çɿʦʥʳ ʟʘʪʦʧʣʝʥʠʷè ʜʣʷ ʩʠʩʪʝʤʳ 

ʦʧʝʨʘʪʠʚʥʳʭ ʧʨʦʛʥʦʟʦʚ ʧʦʣʦʚʦʜʠʡ ʠ ʧʘʚʦʜʢʦʚ ʚ ʙʘʩʩʝʡʥʝ ɺʝʨʭʥʝʡ ʆʙʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʨʦʩʩʧʣʘʪʬʦʨʤʝʥʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʩʝʨʚʝʨʘ Geoserver. ɺ 

ʢʘʯʝʩʪʚʝ ʬʠʟʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʙʲʝʢʪʥʦ-ʨʝʣʷʮʠʦʥʥʘʷ 

ʉʋɹɼ PostgreSQL/PostGIS [5]. ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʨʫʢʪʫʨʘ ʙʘʟʳ ʜʘʥʥʳʭ 

ɻʀʉ çɿʦʥʳ ʟʘʪʦʧʣʝʥʠʷè. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʭʨʘʥʷʪʩʷ ʚ ʜʚʫʭ PostGIS-
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ʪʘʙʣʠʮʘʭ: floʦdzones.places ʠ floodzones.lines. ʊʘʙʣʠʮʳ ʩʚʷʟʘʥʳ ʦʪʥʦʰʝʥʠʝʤ 

ʦʜʠʥ-ʢʦ-ʤʥʦʛʠʤ ʧʦ ʧʦʣʷʤ places.gid, lines.place_id. ʇʝʨʚʘʷ ʪʘʙʣʠʮʘ ʩʦʜʝʨʞʠʪ 

ʪʦʯʝʯʥʫʶ ʛʝʦʤʝʪʨʠʶ ʧʫʥʢʪʦʚ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʟʘʪʦʧʣʝʥʠʶ; ʚʪʦʨʘʷ ï ʣʠʥʝʡʥʫʶ 

ʛʝʦʤʝʪʨʠʶ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʩʣʫʯʘʝ ʥʘʚʦʜʥʝʥʠʡ ʨʘʟʣʠʯʥʳʭ ʦʙʝʩʧʝʯʝʥʥʦʩʪʝʡ. ɼʣʷ 

ʢʘʞʜʦʛʦ ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ (1%, 5%, 20%, 25%, 50%) 

ʩʦʟʜʘʥʳ ʤʘʪʝʨʠʘʣʠʟʦʚʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ one_percent, five_percent, 

ten_percent,twentyfive_percent, fifty_percent, ʭʨʘʥʷʱʠʝ ʚʳʯʠʩʣʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ 

ʟʘʧʨʦʩʘ: 

SELECT lines.gid, places.name, lines.percent, lines.level, lines.geom 

FROM floodzones.lines lines, floodzones.places 

WHERE lines.percent = %ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ% AND places.gid = 

lines.place_id; 

ʇʦʩʢʦʣʴʢʫ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʦʪʥʦʩʷʪʩʷ ʢ ʨʝʜʢʦ 

ʠʟʤʝʥʷʝʤʳʤ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʘʪʝʨʠʘʣʠʟʦʚʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʩʫʱʝʩʪʚʝʥʥʦ 

ʫʩʢʦʨʷʝʪ ʦʙʨʘʙʦʪʢʫ ʟʘʧʨʦʩʦʚ ʢ ɻʀʉ. 

 
ʈʠʩ.2. ʉʪʨʫʢʪʫʨʘ ʙʘʟʳ ʜʘʥʥʳʭ ɻʀʉ çɿʦʥʳ ʟʘʪʦʧʣʝʥʠʷè 

ʉʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʙʘʟʳ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ ʜʚʫʤʷ ʪʨʠʛʛʝʨʥʳʤʠ ʬʫʥʢʮʠʷʤʠ: 

floodzones.update_places_geometries ʠ floodzones.update_views. ʇʝʨʚʘʷ ʬʫʥʢʮʠʷ 

ʨʝʘʛʠʨʫʝʪ  ʥʘ ʩʦʙʳʪʠʷ INSERT ʠ UPDATE ʪʘʙʣʠʮʳ lines, ʦʙʥʦʚʣʷʷ ʛʝʦʤʝʪʨʠʶ ʠ 

ʛʨʘʥʠʮʳ ʚ ʪʘʙʣʠʮʝ places, ʚʪʦʨʘʷ ʷʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʥʳʤ ʪʨʠʛʛʝʨʦʤ ʦʙʥʦʚʣʝʥʠʷ 

ʤʘʪʝʨʠʘʣʠʟʦʚʘʥʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ. ʊʘʙʣʠʮʘ floodzones.places ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʦʜʠʥ ʢ ʦʜʥʦʤʫ ʥʘ ʩʣʦʠ Geoserver. 
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ʂʣʠʝʥʪʩʢʘʷ ʯʘʩʪʴ ɻʀʉ çɿʦʥʳ ʟʘʪʦʧʣʝʥʠʷè ʷʚʣʷʝʪʩʷ AJAX-ʧʨʠʣʦʞʝʥʠʝʤ, 

ʧʦʩʪʨʦʝʥʥʳʤ ʥʘ ʦʩʥʦʚʝ ʩʚʷʟʢʠ ExtJS ʠ OpenLayers2. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʙʠʙʣʠʦʪʝʢʠ GoogleMaps V3 API ʢ ʬʫʥʢʮʠʦʥʘʣʴʥʦʩʪʠ ʢʣʠʝʥʪʩʢʦʛʦ ʧʨʠʣʦʞʝʥʠʷ 

ʜʦʙʘʚʣʝʥʘ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʛʦ ʩʣʦʷ ʩʣʦʠ 

GoogleEarth ʧʦ ʚʳʙʦʨʫ ʧʦʣʴʟʦʚʘʪʝʣʷ (ʨʠʩ. 3).  

 

 
 

ʈʠʩ.3. ɻʀʉ çɿʦʥʳ ʟʘʪʦʧʣʝʥʠʷè (ʛʦʨʦʜʘ ɹʠʡʩʢ, ɹʘʨʥʘʫʣ) 

ɻʀʉ ʜʦʩʪʫʧʥʘ ʯʝʨʝʟ ʛʣʘʚʥʫʶ ʩʪʨʘʥʠʮʫ ʩʘʡʪʘ ʀɺʕʇ ʉʆʈɸʅ ʠʣʠ ʧʦ 

ʘʜʨʝʩʫ:http://web.iwep.ru:8080/geoserver/www/floodzones/index.html. 

ɺʳʚʦʜʳ. ʇʦʩʪʨʦʝʥʥʘʷ ʎʄʈ ʠ ʜʘʥʥʳʝ ʦʙ ʫʨʦʚʥʷʭ ʚʦʜʳ ʥʘ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʚʦʨʘʭ ʧʦʟʚʦʣʠʣʠ ʥʘ ʦʩʥʦʚʝ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ ʨʘʟʨʘʙʦʪʘʪʴ 

ʫʧʨʦʱʝʥʥʫʶ ʤʝʪʦʜʠʢʫ ʨʘʩʯʝʪʘ ʟʦʥ ʟʘʪʦʧʣʝʥʠ ̫ʜʣʷ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʆʙʴ-

ʀʨʪʳʰʩʢʦʛʦ ʙʘʩʩʝʡʥʘ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʦʧʘʩʥʦʩʪʠ ʟʘʪʦʧʣʝʥʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ 

ʧʨʠʙʣʠʞʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʩ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʡ ʪʦʯʥʦʩʪʴʶ 

ʨʘʩʩʯʠʪʳʚʘʪʴ ʠ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʦʙʣʘʩʪʠ ʟʘʪʦʧʣʝʥʠʷ, ʯʪʦ ʤʦʞʝʪ ʩʣʫʞʠʪʴ 

ʦʩʥʦʚʦʡ ʜʣʷ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʦʚ ʉʆ ʈɸʅ IV.38.2.5 çʈʘʟʨʘʙʦʪʢʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʜʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʚʦʜʦʝʤʘʭ, ʚʦʜʦʪʦʢʘʭ ʠ ʚʦʜʦʩʙʦʨʘʭ ʉʠʙʠʨʠè  ʠ  VII.76.1.1 çʀʩʩʣʝʜʦʚʘʥʠʝ 

ʧʨʦʮʝʩʩʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʠ ʨʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʤʦʜʝʣʠʨʫʶʱʠʭ ʩʠʩʪʝʤ 

ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʧʘʩʥʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʡ ʜʣʷ ʢʨʫʧʥʳʭ ʨʝʯʥʳʭ 

ʩʠʩʪʝʤ ʉʠʙʠʨʠè ʧʨʠ ʯʘʩʪʠʯʥʦʡ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ 

ʠʥʪʝʛʨʘʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ ʉʆ ʈɸʅ 42 çʇʨʠʨʦʜʥʳʝ ʠ ʪʝʭʥʦʛʝʥʥʳʝ ʨʠʩʢʠ ʢʨʠʪʠʯʝʩʢʠ 

ʚʘʞʥʳʭ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʚʦʜʦʭʨʘʥʠʣʠʱ ʠ ʚʦʜʥʳʭ ʩʠʩʪʝʤ ʉʠʙʠʨʠè. 

http://code.google.com/apis/maps/documentation/javascript/
http://web.iwep.ru:8080/geoserver/www/floodzones/index.html
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CHANGING THE REGULARITIES OF FORMATION RESOURCES 

STREAMFLOW SOUTH AND SOUTH-EAST OF KAZAKHSTAN 

Tursunova A.A., Saparova A.A., Myrzakhmetov A.B., Kulebaev K.M. 
Institute of Geography LLP 

 

ɸʥʥʦʪʘʮʠʷ. ʅʘʩʪʦʷʱʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʚʷʱʝʥʳ ʘʢʪʫʘʣʴʥʳʤ ʚʦʧʨʦʩʘʤ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʚ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʨʝʩʫʨʩʦʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʖʛʘ ʠ ʖʛʦ-ɺʦʩʪʦʢʘ ʂʘʟʘʭʩʪʘʥʘ. ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ʶʞʥʦʛʦ 

ʨʝʛʠʦʥʘ ʩʪʨʘʥʳ, ʨʘʩʩʤʦʪʨʝʥʳ ʩ ʫʯʝʪʦʤ ʠʟʤʝʥʷʶʱʠʭʩʷ ʬʘʢʪʦʨʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ. 

Annotation. These studies focus on topical issues of the current state and 

changes in the laws of the formation and propagation of surface water resources of the 

South and South-East Kazakhstan. Water resources of the Southern region of the 

country, examined in the light of changing factors in the formation of water resources. 

 

ɹʘʩʩʝʡʥʳ ʨʝʢ ʖʛʘ ʠ ʖʛʦ-ɺʦʩʪʦʢʘ ʂʘʟʘʭʩʪʘʥʘ ʚ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʤ 

ʦʪʥʦʰʝʥʠʠ ʠʟʫʯʝʥʳ ʩʨʘʚʥʠʪʝʣʴʥʦ ʭʦʨʦʰʦ, ʩʶʜʘ ʚʭʦʜʷʪ ɸʨʘʣʦ-ʉʳʨʜʘʨʠʠʥʩʢʠʡ, 

ʐʫ-ʊʘʣʘʩʢʠʡ ʠ ɹʘʣʢʘʰ-ɸʣʘʢʦʣʴʩʢʠʡ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʙʘʩʩʝʡʥʳ.  

ɼʣʷ ʦʮʝʥʢʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʠʟʫʯʘʝʤʦʛʦ ʨʝʛʠʦʥʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʪʘʥʜʘʨʪʥʳʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ 

ʥʦʨʤʳ ʩʪʦʢʘ, ʠʟʤʝʥʯʠʚʦʩʪʠ, ʘ ʪʘʢʞʝ ʛʨʘʬʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʮʝʥʢʠ 

ʠʟʤʝʥʝʥʠʷ ʭʦʜʘ ʛʦʜʦʚʦʛʦ ʨʝʯʥʦʛʦ ʩʪʦʢʘ (ʣʠʥʝʡʥʳʝ, ʨʘʟʥʦʩʪʥʳʝ ʠʥʪʝʛʨʘʣʴʥʳʝ 

ʢʨʠʚʳʝ). 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ çʆʮʝʥʢʘ ʨʝʩʫʨʩʦʚ ʠ 

ʧʨʦʛʥʦʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʂʘʟʘʭʩʪʘʥʘ ʚ ʫʩʣʦʚʠʷʭ ʘʥʪʨʦʧʦʛʝʥʥʦ ʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡè ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʄʠʥʠʩʪʝʨʩʪʚʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥ ʭʦʜ ʠʥʪʝʛʨʘʣʴʥʳʭ ʢʨʠʚʳʭ ʦʩʥʦʚʥʳʭ ʨʝʢ ʖʛʘ ʠ 

ʖʛʦ-ɺʦʩʪʦʢʘ ʂʘʟʘʭʩʪʘʥʘ. ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʙʳʣʠ ʚʳʙʨʘʥʳ ʦʜʥʦʨʦʜʥʳʝ ʜʣʠʥʥʳʝ 

ʨʷʜʳ ʧʦ ʦʩʥʦʚʥʳʤ ʨʝʢʘʤ ʨʝʛʠʦʥʘ. ʀʟ ʨʘʩʯʝʪʦʚ ʩʣʝʜʫʝʪ, ʯʪʦ ʥʘ ʦʩʥʦʚʥʳʭ ʨʝʢʘʭ 

ʙʘʩʩʝʡʥʘ ʨ. ʉʳʨʜʘʨʠʷ ʚ ʭʦʜʝ ʩʪʦʢʘ ʚʳʜʝʣʷʶʪʩʷ ʜʚʝ ʬʘʟʳ ʚʢʣʶʯʘʶʱʠʝ ʤʘʣʳʝ 
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ʮʠʢʣʳ: ʤʥʦʛʦʚʦʜʥʘʷ ʩ 1912 ʛ. ʜʦ 1972 ʛ. ʠ ʤʘʣʦʚʦʜʥʘʷ ʩ 1973 ʛ., ʚ ʢʦʥʮʝ 80-ʭ ʠ ʚ 

ʥʘʯʘʣʝ 90-ʭ ʦʪʤʝʯʘʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʪʦʢʘ. 

ʅʘ ʨʝʢʘʭ ʙʘʩʩʝʡʥʘ ʨʝʢ ʐʫ ʠ ʊʘʣʘʩ  ʩ 1936 ʛ. ʧʦ 2009 ʛ. ʥʘʙʣʶʜʘʝʪʩʷ 3 

ʧʝʨʠʦʜʘ ʚʦʜʥʦʩʪʠ ʨʝʢ ʨʘʡʦʥʘ. 1 ʮʠʢʣ  ʩ 1936 ʛ. ʜʦ 1950 ʛ. ʥʘʙʣʶʜʘʣʦʩʴ 

ʫʤʝʥʴʰʝʥʠʝ ʩʪʦʢʘ. ɺʪʦʨʦʡ ʤʘʣʦʚʦʜʥʳʡ ʮʠʢʣ ʦʪ 1960 ʛ. ɼʦ 1975-ʭ ʛʛ. ʠ ʪʨʝʪʠʡ 

ʮʠʢʣ ʩ 1989  ʧʦ 1996 ʛʛ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ  ʢʘʞʜʦʛʦ ʮʠʢʣʘ ʩ ʢʘʞʜʳʤ ʨʘʟʦʤ 

ʩʦʢʨʘʱʘʝʪʩʷ ʦʪ 15 ʜʦ 7 ʣʝʪ. 

 

ʈʠʩ. 1. ʉʦʚʤʝʱʝʥʥʳʝ ʠʥʪʝʛʨʘʣʴʥʳʝ ʢʨʠʚʳʝ ʤʦʜʫʣʴʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʦʩʥʦʚʥʳʭ ʨʝʢ ʖʛʘ ʠ 

ʖʛʦ-ɺʦʩʪʦʢʘ ʂʘʟʘʭʩʪʘʥʘ 

ʅʘ ʙʦʣʴʰʠʥʩʪʚʝ ʠʥʪʝʛʨʘʣʴʥʳʭ ʢʨʠʚʳʭ ʙʘʩʩʝʡʥʘ ʦʟ. ɹʘʣʢʘʰ ʦʪʤʝʯʘʝʪʩʷ 

ʜʚʘ ʦʩʥʦʚʥʳʭ ʵʣʝʤʝʥʪʘ: ʧʠʢ (ʧʝʨʝʭʦʜ ʦʪ ʤʥʦʛʦʚʦʜʥʦʡ ʬʘʟʳ ʢ ʤʘʣʦʚʦʜʥʦʡ ʬʘʟʝ)  

ʦʪ ʩʝʨʝʜʠʥʳ 50-ʭ ʜʦ ʢʦʥʮʘ 70-ʭ ʛʛ., ʤʠʥʠʤʫʤ ʩ 40-ʭ ʧʦ ʩʝʨʝʜʠʥʫ 50-ʭ ʛʛ. ʅʘ 

ʥʝʢʦʪʦʨʳʭ ʢʨʠʚʳʭ ʧʦʷʚʣʷʝʪʩʷ ʚʪʦʨʦʩʪʝʧʝʥʥʳʡ ʪʨʝʪʠʡ ʵʣʝʤʝʥʪ  ʥʝʙʦʣʴʰʦʡ ʧʠʢ 

ʚ ʢʦʥʮʝ 30-ʭ ʛʛ. ʅʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʣʷ ʨ. ʀʣʝ ʭʘʨʘʢʪʝʨʥʘ ʜʘʞʝ ʪʝʥʜʝʥʮʠʷ ʢ 

ʯʝʨʝʜʦʚʘʥʠʶ ʟʥʘʢʘ ʘʥʦʤʘʣʠʡ. ʆʪʤʝʯʘʝʪʩʷ ʮʠʢʣʠʯʥʦʩʪʴ ʩʪʦʢʘ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ 11-12, 5-6 ʠ 3 ʛʦʜʘ.   

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʘʡʦʥʘ ʚ ʦʙʣʘʩʪʠ ʝʛʦ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʭʦʨʦʰʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʛʦʜʦʚʳʭ ʩʫʤʤ 

ʦʩʘʜʢʦʚ. ʇʦʩʣʝʜʥʝʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʟʘʚʠʩʠʪ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʦʪ ʚʳʩʦʪʥʦʛʦ 

ʧʦʣʦʞʝʥʠʷ ʠ ʦʪ ʜʦʩʪʫʧʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʨʘʡʦʥʦʚ ʙʘʩʩʝʡʥʘ ʚʣʘʛʦʥʦʩʥʳʤ 

ʚʦʟʜʫʰʥʳʤ ʤʘʩʩʘʤ, ʘ ʪʘʢʞʝ ʦʪ ʤʝʩʪʥʳʭ ʩʠʥʦʧʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʈʝʢʠ ʩ 

ʧʦʚʳʰʝʥʥʦʡ ʚʦʜʦʥʦʩʥʦʩʪʴʶ ʬʦʨʤʠʨʫʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʥʘʠʙʦʣʝʝ ʫʚ-
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ʣʘʞʥʝʥʥʳʭ ʩʢʣʦʥʘʭ ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʧʫʪʷʭ ʜʚʠʞʝʥʠʷ 

ʚʣʘʛʦʥʦʩʥʳʭ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ ʠ ʙʣʘʛʦʧʨʠʷʪʥʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʢ ʥʘʧʨʘʚʣʝʥʠʶ 

ʵʪʦʛʦ ʜʚʠʞʝʥʠʷ [4-6]. 

ʅʘ ʦʩʥʦʚʝ ʨʘʩʩʯʠʪʘʥʥʳʭ ʨʘʥʝʝ ʜʘʥʥʳʭ ʧʦ ʥʦʨʤʘʤ ʩʪʦʢʘ ʨʝʢ [2, 7, 8], 

ʚʳʯʠʩʣʝʥʥʳʝ ʜʣʷ ʦʧʦʨʥʳʭ ʧʫʥʢʪʦʚ ʠ ʩʪʚʦʨʦʚ, ʠʤʝʶʱʠʭ ʥʘʠʙʦʣʝʝ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʨʷʜʳ ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʩʪʦʢʫ, ʙʳʣʘ ʧʦʩʪʨʦʝʥʘ ʢʘʨʪʳ-ʩʭʝʤʳ 

ʤʦʜʫʣʷ ʩʪʦʢʘ ɸʨʘʣʦ-ʉʳʨʜʘʨʠʠʥʩʢʦʛʦ, ʐʫ-ʊʘʣʘʩʢʦʛʦ ʠ ɹʘʣʢʘʰ-ɸʣʘʢʦʣʴʩʢʦʛʦ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʙʘʩʩʝʡʥʦʚ (ʨʠʩʫʥʢʠ 2-4). 

 

ʈʠʩ. 2. ʂʘʨʪʘ-ʩʭʝʤʘ ʤʦʜʫʣʷ ʩʨʝʜʥʝʛʦ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ɸʨʘʣʦ-ʉʳʨʜʘʨʠʠʥʩʢʦʛʦ ɺʍɹ, ʣ/ʩ*ʢʤ
2 

ʖʛ ʠ ʖʛʦ-ɺʦʩʪʦʢ ʈʂ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʨʘʩʧʦʣʦʞʝʥ ʚ ʥʘʠʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʨʝʛʠʦʥʘʭ ʂʘʟʘʭʩʪʘʥʘ ʚ ʦʪʥʦʰʝʥʠʠ  ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʷ, ʦʜʥʘʢʦ, 

ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʚʝʨʭʦʚʴʷʭ ʦʩʥʦʚʥʳʭ ʨʝʯʥʳʭ 

ʚʦʜʦʩʙʦʨʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʟʘ ʧʨʝʜʝʣʘʤʠ ʈʂ.  

ʇʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʨʘʩʯʝʪʳ ʧʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʩ ʫʯʝʪʦʤ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ (ʚʦʜʦʟʘʙʦʨʦʚ) ʧʦʟʚʦʣʠʣʠ ʦʮʝʥʠʪʴ ʧʦʚʝʨʭʥʦʩʪʥʳʝ 

ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʚ ʶʞʥʦʤ ʨʝʛʠʦʥʝ ʂʘʟʘʭʩʪʘʥʘ, ʟʘ ʤʥʦʛʦʣʝʪʥʠʡ ʧʝʨʠʦʜ (ʩ ʥʘʯʘʣʦ 

ʥʘʙʣʶʜʝʥʠʡ ʧʦ 2007 ʛ.). 
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ʈʠʩ. 3.  ʂʘʨʪʘ-ʩʭʝʤʘ ʤʦʜʫʣʷ ʩʨʝʜʥʝʛʦ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʐʫ-ʊʘʣʘʩʢʦʛʦ ɺʍɹ, ʣ/ʩ*ʢʤ
2 

 

ʈʠʩ. 4. ʂʘʨʪʘ-ʩʭʝʤʘ ʤʦʜʫʣʷ ʩʨʝʜʥʝʛʦ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ɹʘʣʢʘʰ-ɸʣʘʢʦʣʴʩʢʦʛʦ ɺʍɹ, ʣ/ʩ*ʢʤ
2 

ɺ ʪʘʙʣʠʮʝ 1 ʧʨʠʚʝʜʝʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʧʦ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʙʘʩʩʝʡʥʘʤ ʠ ʠʭ ʩʨʘʚʥʝʥʠʝ ʩ ʨʘʥʝʝ ʚʳʧʦʣʥʝʥʥʳʤʠ 

ʨʘʙʦʪʘʤʠ. 
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ʊʘʙʣʠʮʘ 1 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʙʘʩʩʝʡʥʘʤ, ʢʤ
3
/ʛʦʜ 

ˉ 

ʧ/ʧ 

ɺʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʙʘʩʩʝʡʥʳ 

Q, ʢʤ
3
/ʛʦʜ 

ʇʦ ʥʘʰʠʤ 

ʨʘʩʯʝʪʘʤ 
ʆʮʝʥʢʘ ɻɻʀ [1] ʉʦʛʣʘʩʥʦ [3] 

1 ɸʨʘʣʦ-ʉʳʨʜʘʨʠʥʩʢʠʡ 29,8 25,66 17,9 

2 ʐʫ-ʊʘʣʘʩʢʠʡ 4,65 5,61 4,20 

3 ɹʘʣʢʘʰ-ɸʣʘʢʦʣʴʩʢʠʡ 29,0 31,02 27,8 

ɺʩʝʛʦ ʧʦ ʖʛʫ ʠ ʖʛʦ-

ɺʦʩʪʦʢʫ ʂʘʟʘʭʩʪʘʥʘ 
63,5 62,3 49,9 

 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʚ [1] ʠ [3] ʨʝʩʫʨʩʳ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʖʛʘ ʠ ʖʛʦ-ʚʦʩʪʦʢʘ 

ʩʦʩʪʘʚʣʷʣʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 63,5 ʠ 49,9 ʢʤ
3
/ʛʦʜ, ʘ ʧʦ ʥʘʰʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ 

ʩʫʤʤʘʨʥʳʝ ʨʝʩʫʨʩʳ ʩʦʩʪʘʚʠʣʠ 63,5 ʢʤ
3
/ʛʦʜ. ʊʘʢʦʝ ʙʦʣʴʰʦʝ ʨʘʩʭʦʞʜʝʥʠʝ ʚ 

ʮʠʬʨʘʭ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ ʯʪʦ, ʯʪʦ ʧʨʠ ʨʘʩʯʝʪʘʭ ʧʦ ʥʝʢʦʪʦʨʳʤ ʧʦʩʪʘʤ 

ʚʤʝʩʪʦ ʟʥʘʯʝʥʠʡ ʝʩʪʝʩʪʚʝʥʥʳʭ ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʬʘʢʪʠʯʝʩʢʠʝ, 

ʪ.ʝ. ʥʘʙʣʶʜʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʟʘ ʩʪʦʢʦʤ. ʊʘʢʞʝ ʥʘʜʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʦʠʟʦʰʣʦ 

ʫʚʝʣʠʯʝʥʠʝ ʧʝʨʠʦʜʘ ʦʧʨʝʜʝʣʝʥʠʷ ʥʦʨʤʳ ʩʪʦʢʘ, ʧʦ ʥʝʢʦʪʦʨʳʤ ʧʦʩʪʘʤ ʧʦʯʪʠ 

ʚʜʚʦʝ, ʙʳʣʠ ʫʯʪʝʥʳ ʜʘʥʥʳʝ ʚʩʝʭ ʚʦʜʦʪʦʢʦʚ, ʢʦʪʦʨʳʝ ʨʘʥʝʝ [1, 3] ʥʝ 

ʫʯʠʪʳʚʘʣʠʩʴ ʧʨʠ ʧʦʜʩʯʝʪʘʭ ʩʫʤʤʘʨʥʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʯʥʦʛʦ ʩʪʦʢʘ. ɺ ʮʝʣʦʤ, ʚʦʜʦʥʦʩʥʦʩʪʴ ʨʝʛʠʦʥʘ 

ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ, ʩʦʛʣʘʩʥʦ ʟʘʢʦʥʫ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʟʦʥʘʣʴʥʦʩʪʠ, ʘ 

ʪʘʢʞʝ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʩʷʛʘʝʤʦʩʪʠ ʚʣʘʛʦʥʝʩʫʱʠʭ 

ʟʘʧʘʜʥʳʭ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ. ʇʨʠ ʵʪʦʤ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚʳʩʦʪʥʘʷ, 

ʪʠʧʠʯʥʘʷ ʜʣʷ ʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʧʦʷʩʥʦʩʪʴ ʠʣʠ ʪʘʢ ʥʘʟʳʚʘʝʤʘʷ ʚʳʩʦʪʥʘʷ 

ʟʦʥʘʣʴʥʦʩʪʴ.  

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʙʱʠʝ ʪʝʥʜʝʥʮʠʠ ʚʨʝʤʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʩʪʦʢʘ ʨʝʢ 

ʖʛʘ ʠ ʖʛʦ-ɺʦʩʪʦʢʘ ʂʘʟʘʭʩʪʘʥʘ. ɻʦʜʦʚʦʡ ʩʪʦʢ ʨʝʢ ʟʘ ʧʝʨʠʦʜ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ 

ʥʘʙʣʶʜʝʥʠʡ ʠʤʝʶʪ ʦʙʱʫʶ ʪʝʥʜʝʥʮʠʶ ʫʚʝʣʠʯʝʥʠʷ. ʉʫʤʤʘʨʥʳʝ ʞʝ ʚʦʜʥʳʝ 

ʨʝʩʫʨʩʳ ʨʝʛʠʦʥʘ ʟʘ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ ʥʝʩʢʦʣʴʢʦ ʧʨʝʚʳʰʘʝʪ ʪʫ ʞʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʟʘ ʤʥʦʛʦʣʝʪʥʠʡ ʧʝʨʠʦʜ. ʆʜʥʘʢʦ ʩʦʛʣʘʩʥʦ ʦʮʝʥʢʘʤ, ʨʷʜʳ ʩʪʦʢʘ 
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ʟʘ ʤʥʦʛʦʣʝʪʥʠʡ ʧʝʨʠʦʜ ʦʜʥʦʨʦʜʥʳ, ʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʦʙʦʩʥʦʚʘʥʥʳʭ ʪʨʝʥʜʦʚ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ, ʠʥʘʯʝ ʛʦʚʦʨʷ, ʚʨʝʤʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʪʦʢʘ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʦʣʝʙʘʥʠʡ.  

ʆʧʨʝʜʝʣʝʥʳ ʩʫʤʤʘʨʥʳʝ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʖʛʘ ʠ ʖʛʦ-

ɺʦʩʪʦʢʘ ʈʂ. ʉʫʤʤʘʨʥʳʝ ʨʝʩʫʨʩʳ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʖʛʘ ʠ ʖʛʦ-ɺʦʩʪʦʢʘ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʚ ʤʥʦʛʦʣʝʪʥʝʤ ʨʘʟʨʝʟʝ ʩʦʩʪʘʚʣʷʶʪ 63,5 ʢʤ
3
. 
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ɸʥʥʦʪʘʮʠʷ. ɼʦʢʣʘʜ ʧʦʩʚʷʱʝʥ ʧʦʚʝʨʭʥʦʩʪʥʦʤʫ ʗʄʈ-ʟʦʥʜʠʨʦʚʘʥʠʶ ï ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʦʚʦʤʫ ʤʝʪʦʜʫ ʚ ʛʠʜʨʦʛʝʦʣʦʛʠʠ, ʧʦʟʚʦʣʷʶʱʝʤʫ ʧʨʦʚʦʜʠʪʴ ʧʦʠʩʢ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ 

ʦʧʨʝʜʝʣʷʪʴ ʠʥʪʝʨʚʘʣʳ ʠʭ ʟʘʣʝʛʘʥʠʷ ʙʝʟ ʙʫʨʝʥʠʷ ʩʢʚʘʞʠʥ ʥʘ ʛʣʫʙʠʥʫ ʜʦ 100-120ʤ. ʅʘ 

ʧʨʠʤʝʨʝ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʧʨʦʚʝʜʝʥʥʳʭ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʥʘ ʧʦʣʫʦʩʪʨʦʚʝ ʗʤʘʣ, ʨʘʩʩʤʦʪʨʝʥʳ 

ʦʩʦʙʝʥʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʵʪʦʛʦ ʤʝʪʦʜʘ ʠ ʧʦʢʘʟʘʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ 

ʧʦʠʩʢʘ ʪʘʣʠʢʦʚʳʭ ʟʦʥ.  

Abstract. The article is dedicated to surface Magnetic Resonance Sounding (MRS), which 

is a relatively new method in hydrogeology that allows searching the groundwater and determining 

its parameters without drilling to a depth of 100-120m. On the example of studies conducted in 

winter at the Yamal Peninsula, the peculiarities of this method and the advantages of its application 

for the search of talik zones are discussed.  
 

ɼʣʷ ʨʘʟʚʝʜʢʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʘ ʥʝʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ (ʧʦʨʷʜʢʘ 100 ʤ) ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʨʘʟʥʳʝ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʥʦ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʚʩʝ ʦʥʠ ʦʩʥʦʚʘʥʳ ʥʘ ʠʟʤʝʨʝʥʠʠ ʢʦʩʚʝʥʥʳʭ ʚʝʣʠʯʠʥ, ʥʘʧʨʠʤʝʨ, ʫʜʝʣʴʥʦʛʦ  

ʵʣʝʢʪʨʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦʨʦʜ. ɺ ʀʥʩʪʠʪʫʪʝ ʭʠʤʠʯʝʩʢʦʡ ʢʠʥʝʪʠʢʠ 

ʠ ʛʦʨʝʥʠʷ (ʀʍʂɻ) ʉʆ ʈɸʅ ʙʳʣ ʨʘʟʨʘʙʦʪʘʥ [1] ʠ ʫʩʧʝʰʥʦ ʧʨʠʤʝʥʷʝʪʩʷ [2] 

ʧʨʷʤʦʡ ʤʝʪʦʜ ʦʙʥʘʨʫʞʝʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ (ʜʦ ʛʣʫʙʠʥʳ 100-120 ʤ), ʚ ʦʩʥʦʚʫ 

ʢʦʪʦʨʦʛʦ ʧʦʣʦʞʝʥʦ ʧʨʠʤʝʥʝʥʠʝ ʷʜʝʨʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʨʝʟʦʥʘʥʩʘ (ʗʄʈ) ʚ 

ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ɿʝʤʣʠ. ɼʘʥʥʳʡ ʤʝʪʦʜ (ʗʄʈ-ʟʦʥʜʠʨʦʚʘʥʠʝ) ʦʩʥʦʚʘʥ ʥʘ 

ʥʘʙʣʶʜʝʥʠʠ ʥʘʚʝʜʝʥʥʦʛʦ ʩʠʛʥʘʣʘ ʦʪ ʧʨʝʮʝʩʩʠʠ ʤʘʛʥʠʪʥʦʛʦ ʤʦʤʝʥʪʘ ʧʨʦʪʦʥʦʚ 

ʧʦʜʟʝʤʥʦʡ ʚʦʜʳ ʚ ʛʝʦʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ɿʝʤʣʠ ʚʩʣʝʜʩʪʚʠʝ ʨʝʟʦʥʘʥʩʥʦʛʦ 

ʚʦʟʙʫʞʜʝʥʠʷ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ ʨʘʩʢʣʘʜʳʚʘʝʪʩʷ ʚʠʪʦʢ 

ʩʧʝʮʠʘʣʴʥʦʛʦ ʢʘʙʝʣʷ (ʦʙʳʯʥʦ ʚ ʬʦʨʤʝ ʦʢʨʫʞʥʦʩʪʠ ʜʠʘʤʝʪʨʦʤ 100-150 ʤ.), 

ʢʦʪʦʨʳʡ ʩʣʫʞʠʪ ʜʣʷ ʚʦʟʙʫʞʜʝʥʠʷ ʩʠʛʥʘʣʘ ʗʄʈ ʦʪ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ ʷʚʣʷʝʪʩʷ 
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ʘʥʪʝʥʥʦʡ ʜʣʷ ʨʝʛʠʩʪʨʘʮʠʠ ʵʪʦʛʦ ʩʠʛʥʘʣʘ. ɺʦʟʙʫʞʜʝʥʠʝ ʧʨʦʠʟʚʦʜʠʪʩʷ 

ʧʝʨʝʤʝʥʥʳʤ ʪʦʢʦʤ ʘʤʧʣʠʪʫʜʦʡ ʦʪ ʝʜʠʥʠʮ ʜʦ ʩʦʪʝʥ ʘʤʧʝʨ ʩ ʯʘʩʪʦʪʦʡ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʣʘʨʤʦʨʦʚʩʢʦʡ ʯʘʩʪʦʪʝ ʧʨʝʮʝʩʩʠʠ ʧʨʦʪʦʥʦʚ ʚ ʟʝʤʥʦʤ 

ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʚ ʤʝʩʪʝ ʠʟʤʝʨʝʥʠʷ (1-3 ʢɻʮ).  

ʇʨʠ ʥʘʣʠʯʠʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʦ ʦʢʦʥʯʘʥʠʠ ʢʘʞʜʦʛʦ ʠʤʧʫʣʴʩʘ ʚ ʘʥʪʝʥʥʝ 

ʥʘʚʦʜʠʪʩʷ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ ʩʧʘʜʘʶʱʠʡ ʗʄʈ-ʩʠʛʥʘʣ. ʇʦ ʧʦʣʫʯʝʥʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ʥʘʯʘʣʴʥʦʡ ʘʤʧʣʠʪʫʜʳ ʩʠʛʥʘʣʘ ʦʪ ʤʦʱʥʦʩʪʠ ʚʦʟʙʫʞʜʘʶʱʝʛʦ 

ʠʤʧʫʣʴʩʘ ʧʫʪʝʤ ʨʝʰʝʥʠʷ ʦʙʨʘʪʥʦʡ ʟʘʜʘʯʠ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ 

ʛʣʫʙʠʥʝ ʟʘʣʝʛʘʥʠʷ ʠ ʚʦʜʦʥʘʩʳʱʝʥʥʦʩʪʴ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ. ʇʨʠ ʵʪʦʤ 

ʩʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʪʦʣʴʢʦ ʩʠʛʥʘʣ ʦʪ ʤʦʣʝʢʫʣ ʩʚʦʙʦʜʥʦʡ ʚʦʜʳ, 

ʩʧʦʩʦʙʥʦʡ ʢ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʤʫ ʧʝʨʝʤʝʱʝʥʠʶ, ʘ ʤʦʣʝʢʫʣʳ ʚʦʜʳ, ʩʚʷʟʘʥʥʳʝ 

ʩʦ ʩʪʝʥʢʘʤʠ ʧʦʨ ʠ ʣʝʜ ʠʟ-ʟʘ ʢʦʨʦʪʢʠʭ ʚʨʝʤʝʥ ʩʧʠʥʦʚʦʡ ʨʝʣʘʢʩʘʮʠʠ ʥʝ 

ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ - ʯʪʦ ʠ ʪʨʝʙʫʝʪʩʷ ʧʨʠ ʨʘʟʚʝʜʢʝ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ.  

ɼʘʥʥʳʡ ʤʝʪʦʜ ʦʩʦʙʝʥʥʦ ʵʬʬʝʢʪʠʚʝʥ ʚ ʫʩʣʦʚʠʷʭ ʂʨʘʡʥʝʛʦ ʉʝʚʝʨʘ, ʛʜʝ 

ʤʝʨʟʣʳʝ ʧʦʨʦʜʳ ʟʘʯʘʩʪʫʶ ʟʘʪʨʫʜʥʷʶʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʨʫʛʠʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʤʝʪʦʜʦʚ ʧʨʠ ʧʦʠʩʢʘʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʗʄʈ-ʟʦʥʜʠʨʦʚʘʥʠʝ ʙʳʣʦ 

ʧʨʠʤʝʥʝʥʦ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʪʘʣʠʢʦʚʳʭ ʟʦʥ ʥʘ ʧʦʣʫʦʩʪʨʦʚʝ ʗʤʘʣ.  

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʦʣʷʨʥʦʛʦ ʨʝʛʠʦʥʘ ʚ ʮʝʣʦʤ ʠ ʧʦʣʫʦʩʪʨʦʚʝ ʗʤʘʣ ʚ 

ʯʘʩʪʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʰʠʨʦʢʦʛʦ ʧʣʦʱʘʜʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʦʣʱʠ  

ʤʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʭ ʧʦʨʦʜ (ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʜʦ ʛʣʫʙʠʥ 300 ʠ ʙʦʣʝʝ 

ʤʝʪʨʦʚ), ʧʨʦʩʣʦʠ ʩ ʧʨʝʩʥʳʤʠ ʧʦʜʟʝʤʥʳʤʠ ʚʦʜʘʤʠ ʤʦʛʫʪ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥʳ 

ʪʦʣʴʢʦ ʚ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʠ ʪʦʣʴʢʦ ʥʘ ʫʯʘʩʪʢʘʭ, ʛʜʝ ʧʨʦʷʚʣʷʝʪʩʷ 

ʦʪʝʧʣʷʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ. ʊʘʢʠʝ ʪʘʣʠʢʦʚʳʝ ʟʦʥʳ ʚ ʚʳʩʦʢʠʭ 

ʩʝʚʝʨʥʳʭ ʰʠʨʦʪʘʭ, ʠʤʝʶʪ ʣʦʢʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʚ ʧʣʘʥʝ ʠ ʨʘʟʨʝʟʝ ʜʘʞʝ ʚʙʣʠʟʠ 

ʢʨʫʧʥʳʭ ʚʦʜʦʪʦʢʦʚ (ʆʙʩʢʠʡ ʵʩʪʫʘʨʠʡ, ʨ. ʊʘʟ) ʩ ʧʨʠʯʫʜʣʠʚʦʡ ʛʝʦʤʝʪʨʠʝʡ ʪʘʣʳʭ 

ʚʦʜʦʥʦʩʥʳʭ ʧʦʨʦʜ. ʇʦ ʩʪʝʧʝʥʠ ʩʣʦʞʥʦʩʪʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʪʘʢʠʝ 

ʦʙʲʝʢʪʳ ʧʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʟʘʧʘʩʦʚ ʦʪʥʦʩʷʪʩʷ ʢ III ʛʨʫʧʧʝ.  

ʇʨʘʢʪʠʢʘ ʧʨʦʚʝʜʝʥʠʷ ʧʦʠʩʢʦʚ ʚʦʜʳ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʚʳʷʚʣʝʥʠʝ ʪʘʣʠʢʦʚʳʭ 

ʟʦʥ ʜʦʣʞʥʦ ʩʦʧʨʦʚʦʞʜʘʪʴʩʷ ʦʧʝʨʝʞʘʶʱʠʤ ʛʝʦʬʠʟʠʯʝʩʢʠʤ ʠʟʫʯʝʥʠʝʤ 

ʪʝʨʨʠʪʦʨʠʠ ʢʦʤʧʣʝʢʩʦʤ ʤʝʪʦʜʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʚʳʜʝʣʝʥʠʝ ʫʯʘʩʪʢʦʚ, 



ˤͦ͒ͤ·͔ ͙ Ή͎͙ͦͦ͟͡;͔͙͔ͫ͟ ͔ͨͪͦ͋ͣ͡· ˿͙͙͙͋ͪ ͙ ͔̇ͤͭͪ͊͡Έ͚ͤͦ ˢ͙͙͘ 

 98 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʜʣʷ ʙʫʨʝʥʠʷ ʥʘ ʚʦʜʫ. ʇʨʠʯʝʤ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʚʳʷʚʣʝʥʠʝ 

ʧʦʪʝʥʮʠʘʣʴʥʦ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʫʯʘʩʪʢʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʧʨʠʟʥʘʢʫ çʤʝʨʟʣʳʝ-

ʪʘʣʳʝè ʠ ʪʦʣʴʢʦ ʧʦʪʦʤ ʦʥʠ ʜʠʬʬʝʨʝʥʮʠʨʫʶʪʩʷ ʧʦ ʟʥʘʯʝʥʠʷʤ ʛʝʦʬʠʟʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʪʨʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʣʠʪʦʣʦʛʠʶ ʠ ʚʦʜʦʧʨʦʥʠʮʘʝʤʦʩʪʴ ʧʦʨʦʜ. ʇʦ 

ʩʫʱʝʩʪʚʫ, ʠʤʝʥʥʦ ʦʧʝʨʝʞʘʶʱʠʝ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʧʨʘʢʪʠʯʝʩʢʠ ʩʨʘʟʫ ʜʘʶʪ 

ʠʥʬʦʨʤʘʮʠʶ ʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʧʦʠʩʢʦʚ ʥʘ ʚʳʷʚʣʝʥʠʝ ʪʘʣʠʢʦʚʳʭ 

ʟʦʥ.  

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʠʚʝʜʝʤ ʦʧʳʪ ʠ ʨʝʟʫʣʴʪʘʪʳ ʚʳʷʚʣʝʥʠʷ 

ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʪʘʣʠʢʦʚʦʡ ʚʦʜʦʥʦʩʥʦʡ ʟʦʥʳ ʩ ʮʝʣʴʶ ʦʨʛʘʥʠʟʘʮʠʠ ʧʠʪʴʝʚʦʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʩ. ʗʨ-ʉʘʣʝ ʗʤʘʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʗʅɸʆ (67ę ʩ.ʰ., 71ę 

ʚ.ʜ.). ʇʝʨʝʜ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʠʟʳʩʢʘʥʠʷʤʠ ʩʪʦʷʣʘ ʟʘʜʘʯʘ ʧʦ ʚʳʷʚʣʝʥʠʶ ʠ 

ʦʮʝʥʢʝ ʟʘʧʘʩʦʚ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʚ ʢʦʣʠʯʝʩʪʚʝ 1,2 ʪʳʩ.ʤ3/ʩʫʪ. ʜʣʷ ʥʘʩʝʣʝʥʠʷ 7 

ʪʳʩ. ʯʝʣʦʚʝʢ. ʇʣʦʱʘʜʴ ʧʦʠʩʢʦʚ ʦʭʚʘʪʳʚʘʣʘ ʜʦʣʠʥʫ ʨʝʢʠ ʄʘʣʘʷ ʖʤʙʘ ʚ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʡ ʙʣʠʟʦʩʪʠ ʦʪ ʚʦʜʦʧʦʪʨʝʙʠʪʝʣʷ.  

ʅʘ ʩʪʘʜʠʠ ʧʦʩʪʘʥʦʚʢʠ ʨʘʙʦʪ ʚ ʢʘʯʝʩʪʚʝ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʫʯʘʩʪʢʘ ʧʦ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʧʨʠʟʥʘʢʦʚ ʠ ʦʧʳʪʫ ʨʘʙʦʪ [3, 4] ʦʧʨʝʜʝʣʝʥʘ 

ʧʨʠʨʫʩʣʦʚʘʷ ʯʘʩʪʴ ʨʝʢʠ, ʛʜʝ ʨʝʘʣʠʟʦʚʘʥ ʢʦʤʧʣʝʢʩ ʛʝʦʬʠʟʠʯʝʩʢʠʭ, ʙʫʨʦʚʳʭ ʠ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪ ʚ ʩʣʝʜʫʶʱʝʡ ʤʝʪʦʜʠʯʝʩʢʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ.  

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʧʨʦʚʝʜʝʥʳ ʥʘʟʝʤʥʳʝ ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʤʝʪʦʜʦʤ ɺʕɿ ʠ ɿʉɹ-ʄʄʇ ʧʦ ʩʝʨʠʠ ʧʨʦʜʦʣʴʥʳʭ ʠ ʧʦʧʝʨʝʯʥʳʭ ʧʨʦʬʠʣʝʡ ʧʦ 

ʣʝʚʦʙʝʨʝʞʴʶ ʜʦʣʠʥʳ ʚ ʧʦʣʦʩʝ ʰʠʨʠʥʦʡ 100-200ʤ ʠ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʦʢʦʣʦ 2 

ʢʤ. ʂʦʤʧʣʝʢʩ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʠ ʥʘ ʘʢʚʘʪʦʨʠʶ 

ʨʝʢʠ, ʛʜʝ ʧʦ ʝʝ ʜʥʫ ʧʨʦʚʝʜʝʥʳ ʵʣʝʢʪʨʦʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ ɺʕɿ.  

ɺ ʨʘʟʨʝʟʝ ʯʝʪʚʝʨʪʠʯʥʳʭ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʭ ʦʪʣʦʞʝʥʠʡ 

ʩʨʝʜʥʝʯʝʪʚʝʨʪʠʯʥʦʛʦ ʚʦʟʨʘʩʪʘ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʜʦ ʛʣʫʙʠʥʳ 30-40ʤ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʚʳʜʝʣʝʥ ʪʘʣʳʡ ʛʦʨʠʟʦʥʪ ʩ ʫʜʝʣʴʥʳʤ ʵʣʝʢʪʨʦʩʦʧʨʦʪʠʚʣʝʥʠʝʤ 

(ʋʕʉ) ʦʢʦʣʦ 50-90 ʆʤ*ʤ, ʧʝʨʩʧʝʢʪʠʚʥʳʡ ʜʣʷ ʨʝʰʝʥʠʷ ʮʝʣʝʚʦʡ ʟʘʜʘʯʠ. ɽʛʦ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ ʚ ʧʣʘʥʝ ʦʛʨʘʥʠʯʠʚʘʣʠʩʴ ʚ ʩʪʦʨʦʥʫ ʙʝʨʝʛʘ ʦʪ 

ʤʝʞʝʥʥʦʛʦ ʫʨʝʟʘ ʚʦʜʳ ʨʘʩʩʪʦʷʥʠʝʤ 25-35ʤ.  

ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʠ ʵʪʦʤ ʧʨʦʜʦʣʞʘʣ ʩʫʱʝʩʪʚʦʚʘʪʴ ʵʣʝʤʝʥʪ 
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ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʚ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʠ ʩʫʞʜʝʥʠʠ ʦ 

ʭʘʨʘʢʪʝʨʝ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʪʘʣʠʢʦʚʦʡ ʟʦʥʳ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʴʶ 

ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʜʠʘʧʘʟʦʥʘ ʟʥʘʯʝʥʠʡ ʋʕʉ ʢ ʪʨʝʤ ʪʠʧʘʤ ʦʪʣʦʞʝʥʠʡ ʩ 

ʨʘʟʣʠʯʥʳʤ ʬʠʟʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ: 1 - ʪʘʣʳʝ ʧʝʩʢʠ ʩ ʧʨʝʩʥʳʤʠ ʚʦʜʘʤʠ, 2 - 

ʤʝʨʟʣʳʝ ʛʣʠʥʳ ʠ ʩʫʛʣʠʥʢʠ, 3 ï ʟʘʩʦʣʝʥʥʳʝ ʤʝʨʟʣʳʝ ʧʝʩʯʘʥʦ-ʛʣʠʥʠʩʪʳʝ 

ʦʪʣʦʞʝʥʠʷ. ʆʧʳʪ ʥʘʰʠʭ ʨʘʙʦʪ ʧʦʩʣʝʜʥʠʭ 20-ʪʠ ʣʝʪ ʥʘ ʗʤʘʣʝ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʜʦʙʥʦʡ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʠ ʵʣʝʢʪʨʦʨʘʟʚʝʜʢʠ ʚʝʩʴʤʘ ʚʳʩʦʢʘ.  

ʉ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʩʪʝʧʝʥʠ ʠʟʫʯʝʥʥʦʩʪʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʨʝʟʘ ʠ 

ʦʜʥʦʟʥʘʯʥʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʚ ʢʦʤʧʣʝʢʩ ʨʘʙʦʪ ʙʳʣʠ 

ʚʢʣʶʯʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʪʦʜʦʤ ʗʄʈ-ʟʦʥʜʠʨʦʚʘʥʠʷ. ʇʦ ʩʚʦʠʤ ʬʠʟʠʯʝʩʢʠʤ 

ʧʨʝʜʧʦʩʳʣʢʘʤ ʗʄʈ-ʟʦʥʜʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʩ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʨʘʩʯʣʝʥʠʪʴ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʧʦ ʧʨʠʥʮʠʧʫ çʤʝʨʟʣʳʝï

ʪʘʣʳʝ ʚʦʜʦʥʝʩʫʱʠʝ ʠʥʪʝʨʚʘʣʳè. ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʠʟʤʝʨʝʥʠʡ ʧʨʠʤʝʥʷʣʩʷ ʗʄʈ-

ʪʦʤʦʛʨʘʬ çɻʠʜʨʦʩʢʦʧè (ʤʦʜʝʣʴ 2012 ʛ.), ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʠ ʠʟʛʦʪʦʚʣʝʥʥʳʡ ʚ 

ʀʍʂɻ ʉʆ ʈɸʅ. ɼʣʷ ʚʦʟʙʫʞʜʝʥʠʷ ʠ ʧʨʠʝʤʘ ʩʠʛʥʘʣʘ ʗʄʈ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 

ʘʥʪʝʥʥʘ ʚ ʬʦʨʤʝ ʢʨʫʛʘ ʜʠʘʤʝʪʨʦʤ 100 ʤ. ʈʘʩʧʦʣʦʞʝʥʠʝ ʪʦʯʝʢ ʥʘʙʣʶʜʝʥʠʡ ʙʳʣʦ 

ʟʘʜʘʥʦ ʧʨʦʬʠʣʴʥʦʝ, ʚʜʦʣʴ ʨʫʩʣʘ ʨʝʢʠ, ʩ ʰʘʛʦʤ ʚ ʩʨʝʜʥʝʤ 100 ʤ. ɺ ʢʘʞʜʦʡ ʪʦʯʢʝ 

ʠʟʤʝʨʝʥʠʡ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʛʠʩʪʦʛʨʘʤʤʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʙʚʦʜʥʝʥʥʦʩʪʠ ʧʦʨʦʜ ʧʦ 

ʛʣʫʙʠʥʝ (ʨʠʩ. 1).  

  
ʈʠʩ. 1. ʊʠʧʠʯʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʗʄʈ-ʟʦʥʜʠʨʦʚʥʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʚʜʦʣʴ ʨʫʩʣʘ ʨʝʢʠ ʄʘʣʘʷ ʖʤʙʘ. 

ʉʣʝʚʘ - ʛʨʘʬʠʢ ʥʘʯʘʣʴʥʦʡ ʘʤʧʣʠʪʫʜʳ ʗʄʈ-ʩʠʛʥʘʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʣʦʱʘʜʠ ʠʤʧʫʣʴʩʘ 

ʚʦʟʙʫʞʜʝʥʠʷ. ʉʧʨʘʚʘ - ʨʝʟʫʣʴʪʘʪʳ ʨʝʰʝʥʠʷ ʦʙʨʘʪʥʦʡ ʟʘʜʘʯʠ ʧʨʠ ʤʦʜʝʣʠʨʦʚʘʥʠʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʢʦʥʝʯʥʦʛʦ ʯʠʩʣʘ ʚʦʜʦʥʦʩʥʳʭ ʩʣʦʝʚ (ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʜʚʫʭʩʣʦʡʥʘʷ 

ʤʦʜʝʣʴ). ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʫʩʨʝʜʥʷʣʠʩʴ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 64 ʥʘʢʦʧʣʝʥʠʡ. ʀʩʧʦʣʴʟʦʚʘʣʘʩʴ 

ʘʥʪʝʥʥʘ ʜʠʘʤʝʪʨʦʤ 100 ʤ. ʏʘʩʪʦʪʘ ʗʄʈ-ʟʦʥʜʠʨʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʣʘ 2492,0 ɻʮ. 
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ʈʝʟʫʣʴʪʘʪʳ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʪʚʝʨʜʠʣʠ ʥʘʣʠʯʠʝ ʪʘʣʠʢʦʚʦʡ ʟʦʥʳ, 

ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʚʳʷʚʣʝʥʥʦʡ ʤʝʪʦʜʘʤʠ ʵʣʝʢʪʨʦʨʘʟʚʝʜʢʠ, ʠ ʦʜʥʦʟʥʘʯʥʦ 

ʫʢʘʟʘʣʠ ʥʘ ʥʘʣʠʯʠʝ ʚ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʤ ʨʘʟʨʝʟʝ ʪʘʣʦʛʦ ʠʥʪʝʨʚʘʣʘ ʤʦʱʥʦʩʪʴʶ 

ʜʦ 20-25 ʤ ʥʘ ʛʣʫʙʠʥʝ ʧʦʨʷʜʢʘ 15 ʤ.  

ɼʣʷ ʟʘʚʝʨʢʠ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʟʝʤʥʳʭ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʢʘʨʪʠʨʦʚʘʥʠʷ ʪʘʣʠʢʦʚʦʡ ʟʦʥʳ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʙʫʨʝʥʠʝ 

ʢʘʨʪʠʨʦʚʦʯʥʳʭ ʠ ʧʦʠʩʢʦʚʳʭ ʩʢʚʘʞʠʥ. ʈʝʟʫʣʴʪʘʪʳ ʥʘʟʝʤʥʦʡ ʛʝʦʬʠʟʠʢʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʙʳʣʠ ʧʦʜʪʚʝʨʞʜʝʥʳ ʙʫʨʝʥʠʝʤ, ʜʝʪʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʘʙʦʪʝ [5]. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʠʩʢʠ ʧʦʜʟʝʤʥʦʛʦ ʠʩʪʦʯʥʠʢʘ 

ʧʠʪʴʝʚʦʛʦ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʦʙʲʝʢʪʘ ʚ ʢʦʣʠʯʝʩʪʚʝ ʜʦ 1,2 

ʪʳʩ. ʤ3/ʩʫʪ ʟʘʚʝʨʰʝʥʳ ʩ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ.  

ʇʦʣʘʛʘʝʤ, ʯʪʦ ʧʦʣʫʯʝʥʥʳʡ ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʳʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʗʄʈ-ʟʦʥʜʠʨʦʚʘʥʠʷ ʚ ʩʝʚʝʨʥʳʭ ʰʠʨʦʪʘʭ ʠ ʜʦʩʪʠʛʥʫʪʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦ ʚʳʷʚʣʝʥʠʶ ʪʘʣʠʢʦʚʳʭ ʟʦʥ ʙʫʜʫʪ ʚʝʩʴʤʘ ʧʦʣʝʟʥʳʤʠ ʧʨʠ 

ʧʦʩʪʘʥʦʚʢʝ ʠ ʧʨʦʚʝʜʝʥʠʠ ʧʦʠʩʢʦʚ ʚʦʜʳ ʚ çʷʤʘʣʴʩʢʦʤè ɿʘʧʦʣʷʨʴʝ.  

ɸʚʪʦʨʳ ʨʘʙʦʪʳ ʙʣʘʛʦʜʘʨʷʪ ɸʣʝʢʩʘʥʜʨʦʚʘ ɺ.ɼ. ʟʘ ʦʢʘʟʘʥʥʫʶ ʧʦʤʦʱʴ ʧʨʠ 

ʚʳʧʦʣʥʝʥʠʠ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ.  
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ASSESSMENT OF SURFACE WATER RESOURCES IN THE SOUTHERN 

KAZAKHSTAN FOR THE FUTURE 

Dostai Zh.D., Alimkulov S.K., Tursunova A.A., Saparova A.A. 
Republic of Kazakhstan, Almaty, JSC ñNSTH ñParasatò, Institute of Geography LLP 

 

ɸʥʥʦʪʘʮʠʷ. ʆʮʝʥʢʘ ʚʦʟʤʦʞʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʜʦʣʛʦʩʨʦʯʥʫʶ 

ʧʝʨʩʧʝʢʪʠʚʫ (ʧʨʦʛʥʦʟ) ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ ʧʨʦʙʣʝʤʦʡ  ʛʠʜʨʦʣʦʛʠʠ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ 

ʨʝʛʠʦʥʝ ʧʨʝʦʙʣʘʜʘʶʪ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʳʩʦʪʥʦʡ ʧʦʷʩʥʦʩʪʠ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʳʧʦʣʥʝʥʳ ʫʪʦʯʥʝʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʖʞʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ, ʬʦʨʤʠʨʫʶʱʠʝʩʷ ʢʘʢ ʚ ʧʨʝʜʝʣʘʭ, ʪʘʢ ʠ 

ʟʘ ʧʨʝʜʝʣʘʤʠ ʨʝʩʧʫʙʣʠʢʠ, ʩʜʝʣʘʥʳ ʧʦʧʳʪʢʠ ʠʭ ʧʨʦʛʥʦʟʥʳʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʙʣʠʞʘʡʰʫʶ 

ʧʝʨʩʧʝʢʪʠʚʫ.   

Annotation. The assessment of possible changes of water resources on long-term prospect 

(forecast) is a key problem of our time hydrology. In the south and the south-east of Kazakhstan 

prevail altitudinal zonation patterns of climatic conditions and surface runoff. In this research are 

executed specifications of surface water resources of southern Kazakhstan, being formed both 

within and outside the country, are made attempts to forecast changes on the near-term outlook. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʪ ʜʦʩʪʘʪʦʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ ʧʨʝʜʧʦʩʳʣʦʢ ʜʣʷ 

ʦʜʥʦʟʥʘʯʥʳʭ ʦʮʝʥʦʢ ʝʩʪʝʩʪʚʝʥʥʦʡ (ʢʣʠʤʘʪʠʯʝʩʢʦʡ) ʜʠʥʘʤʠʢʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʉʣʦʞʥʦʩʪʠ ʦʮʝʥʢʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ: 

ʩʦʚʨʝʤʝʥʥʳʝ ʛʣʦʙʘʣʴʥʳʝ ʠ ʨʝʛʠʦʥʘʣʴʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ; 

ʥʝʩʪʘʮʠʦʥʘʨʥʦʩʪʴ ʩʪʦʢʘ; ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʣʠʷʥʠʝ, 70% ʟʘʙʠʨʘʝʤʦʡ ʚʦʜʳ ʠʟ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʠʜʝʪ ʥʘ ʦʨʦʰʝʥʠʝ ʧʦʣʝʡ; ʪʨʘʥʩʛʨʘʥʠʯʥʦʩʪʴ ʨʝʯʥʳʭ 

ʙʘʩʩʝʡʥʦʚ, ʦʢʦʣʦ 67 % ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʨʝʩʫʨʩʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚʦʜʦʩʙʦʨʦʚ 

ʬʦʨʤʠʨʫʝʪʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ʂʘʟʘʭʩʪʘʥʘ. 

ɼʘʥʥʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʷʣʘʩʴ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ çʆʮʝʥʢʘ ʨʝʩʫʨʩʦʚ ʠ 

ʧʨʦʛʥʦʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʂʘʟʘʭʩʪʘʥʘ ʚ ʫʩʣʦʚʠʷʭ ʘʥʪʨʦʧʦʛʝʥʥʦ ʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡè ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʦʙʨʘʟʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ.  

ʅʘ ʦʩʥʦʚʝ ʨʘʩʩʯʠʪʘʥʥʳʭ ʨʘʥʝʝ ʜʘʥʥʳʭ ʧʦ ʥʦʨʤʘʤ ʩʪʦʢʘ ʨʝʢ [1, 5, 6], 

ʚʳʯʠʩʣʝʥʥʳʝ ʜʣʷ ʦʧʦʨʥʳʭ ʧʫʥʢʪʦʚ ʠ ʩʪʚʦʨʦʚ, ʠʤʝʶʱʠʭ ʥʘʠʙʦʣʝʝ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʨʷʜʳ ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʩʪʦʢʫ, ʙʳʣʠ ʫʪʦʯʥʝʥʳ ʧʦʚʝʨʭʥʦʩʪʥʳʝ 
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(ʢʣʠʤʘʪʠʯʝʩʢʠʝ) ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ɸʨʘʣʦ-ʉʳʨʜʘʨʠʠʥʩʢʦʛʦ, ʐʫ-ʊʘʣʘʩʢʦʛʦ ʠ 

ɹʘʣʢʘʰ-ɸʣʘʢʦʣʴʩʢʦʛʦ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʙʘʩʩʝʡʥʦʚ. ʅʘ ʦʩʥʦʚʝ ʚʳʙʦʨʘ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʝʨʠʦʜʘ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʟʥʘʯʝʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʤʝʩʪʥʦʛʦ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʩ ʩʦʧʨʝʜʝʣʴʥʳʭ 

ʪʝʨʨʠʪʦʨʠʠ ʠ ʩʫʤʤʘʨʥʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ (ʪʘʙʣʠʮʘ 1).  

 

ʊʘʙʣʠʮʘ 1 

ɺʦʟʦʙʥʦʚʣʷʝʤʳʝ ʨʝʩʫʨʩʳ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʶʛʘ ʠ ʶʛʦ-ʚʦʩʪʦʢʘ ʂʘʟʘʭʩʪʘʥʘ ʧʨʠ ʨʘʟʣʠʯʥʦʡ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ, ʢʤ
3
 

ʉʪʦʢ W, ʢʤ
3
 

ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ 

5% 10% 25% 50% 75% 90% 95% 

ɸʨʘʣ-ʉʳʨʜʘʨʠʠʥʩʢʠʡ ɺʍɹ 

ʄʝʩʪʥʳʡ 3,22 5,09 4,6 3,85 3,11 2,48 1,99 1,75 

ʇʦʩʪʫʧʘʶʱʠʡ ʩ 

ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 
27,1 37,6 35 30,8 26,6 22,8 19,8 18,2 

ʉʫʤʤʘʨʥʳʡ 30,3 42,7 39,6 34,7 29,7 25,3 21,8 19,9 

ɹʘʣʢʘʰ-ɸʣʘʢʦʣʴʩʢʠʡ ɺʍɹ 

ʄʝʩʪʥʳʡ 17,2 29,0 25,5 20,5 16,1 12,7 10,3 9,23 

ʇʦʩʪʫʧʘʶʱʠʡ ʩ 

ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 
12,7 16,5 15,6 14,1 12,6 11,1 10,0 9,40 

ʉʫʤʤʘʨʥʳʡ 29,9 45,5 41,1 34,6 28,7 23,8 20,3 18,6 

ʐʫ-ʊʘʣʘʩʢʠʡ ɺʍɹ 

ʄʝʩʪʥʳʡ 1,24 1,93 1,75 1,47 1,2 0,96 0,78 0,69 

ʇʦʩʪʫʧʘʶʱʠʡ ʩ 

ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 
3,65 4,47 4,27 3,95 3,63 3,29 3,06 2,91 

ʉʫʤʤʘʨʥʳʡ 4,89 6,4 6,02 5,42 4,83 4,25 3,84 3,6 

ʉʫʤʤʘʨʥʘʷ ʧʦ ʖʞʥʦʤʫ ʠ ʖʛʦ-ɺʦʩʪʦʯʥʦʤʫ ʂʘʟʘʭʩʪʘʥʫ 

ʄʝʩʪʥʳʡ 21,7 36,0 31,8 25,8 20,4 16,1 13,1 11,7 

ʇʦʩʪʫʧʘʶʱʠʡ ʩ 

ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 
43,5 58,6 54,8 48,8 42,8 37,2 32,9 30,5 

ʉʫʤʤʘʨʥʳʡ 65,1 94,6 86,7 74,7 63,2 53,3 46,0 42,1 

 

ʂ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʫʜʘʣʦʩʴ ʣʠʰʴ ʜʦʧʦʣʥʠʪʴ ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʧʨʦʛʥʦʟ 

ʧʨʝʜʚʠʜʝʥʠʝʤ ʠʟʤʝʥʝʥʠʡ ʩʪʦʢʘ ʚʥʫʪʨʠ ʛʦʜʘ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʧʦʜ ʚʣʠʷʥʠʝʤ 

ʧʝʨʠʦʜʠʯʝʩʢʦʡ ʩʤʝʥʳ ʬʘʟ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʨʝʤʝʥʘʤ ʛʦʜʘ. ʏʪʦ ʢʘʩʘʝʪʩʷ 

ʩʨʦʯʥʳʭ ʧʨʦʛʥʦʟʦʚ, ʦʧʠʨʘʶʱʠʭʩʷ ʥʘ ʩʚʷʟʠ ʩʪʦʢʘ ʩ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʪʦ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦʩʪʴ ʪʘʢʠʭ ʧʨʦʛʥʦʟʦʚ ʦʙʳʯʥʦ ʥʝ 

ʧʨʝʚʳʰʘʝʪ ʥʝʩʢʦʣʴʢʠʭ ʤʝʩʷʮʝʚ. ʀʟʜʘʥʥʳʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʦʨʤʘʪʠʚʥʳʝ 

ʜʦʢʫʤʝʥʪʳ [2, 3] ʚ ʦʙʣʘʩʪʠ ʦʮʝʥʦʢ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘʢʞʝ 

ʦʩʥʦʚʘʥʳ ʥʘ ʦʧʠʩʳʚʘʝʤʳʭ ʢʣʘʩʩʠʯʝʩʢʠʭ ʧʨʠʝʤʘʭ. ʆʯʝʚʠʜʥʦ, ʧʨʠʯʠʥʳ ʢʨʦʶʪʩʷ 
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ʥʝ ʩʪʦʣʴʢʦ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʨʘʟʨʘʙʦʪʘʥʥʦʩʪʠ ʤʝʪʦʜʦʚ ʧʨʦʛʥʦʟʦʚ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʩʢʦʣʴʢʦ ʚ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʜʘʞʝ 

ʥʘʩʪʦʷʱʝʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ. ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʟʣʠʯʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʢ ʩʦʞʘʣʝʥʠʶ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʚʦʝʤ ʧʦʩʪʨʦʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʜʘʣʝʢʦ ʥʝ ʦʜʥʦʟʥʘʯʥʳʭ ʬʘʢʪʦʨʦʚ, ʥʘʧʨʠʤʝʨ 

ʩʚʷʟʝʡ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ ʩ ʚʳʙʨʦʩʘʤʠ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʠ ʪ.ʧ., 

ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʝ ʠ ʜʣʷ ʧʨʘʢʪʠʯʝʩʢʠʭ ʮʝʣʝʡ ʦʥʠ ʤʘʣʦʧʨʠʛʦʜʥʳ.  

ɻʣʘʚʥʳʡ ʥʝʜʦʩʪʘʪʦʢ ʚʝʨʦʷʪʥʦʩʪʥʳʭ ʧʨʦʛʥʦʟʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ 

ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʡ ʧʨʠʚʷʟʢʠ, ʚʳʟʳʚʘʶʪ ʩʦʤʥʝʥʠʷ ʚ ʨʝʘʣʠʟʘʮʠʠ ʫʢʘʟʘʥʥʦʛʦ 

ʧʦʜʭʦʜʘ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʰʣʳʭ ʣʝʪ ʧʦ ʨʝʛʠʦʥʫ, ʟʘ 

ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ ʨʝʩʫʨʩʳ ʨʝʯʥʳʭ ʚʦʜ ʥʝʩʢʦʣʴʢʦ ʫʚʝʣʠʯʠʣʠʩʴ. ɿʘ ʧʝʨʠʦʜ ʩ 

80-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʧʦ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʦʣʴ ʩʨʘʙʘʪʳʚʘʝʤʳʭ 

ʤʥʦʛʦʣʝʪʥʠʭ ʚʣʘʛʦʟʘʧʘʩʦʚ ʚʦʜʦʩʙʦʨʦʚ ʙʳʣʘ ʚʝʣʠʢʘ,  ʩʥʝʛʦʚʦ-ʣʝʜʥʠʢʦʚʳʝ 

ʟʘʧʘʩʳ ʥʘ ʧʦʨʷʜʦʢ ʩʦʢʨʘʪʠʣʠʩʴ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ  ʜʣʷ ʧʨʦʛʥʦʟʥʳʭ ʦʮʝʥʦʢ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʤʝʪʦʜ 

ʣʠʥʝʡʥʦʛʦ ʪʨʝʥʜʘ [4]. ɼʣʷ ʧʨʦʛʥʦʟʘ ʩʪʦʢʘ ʨʝʢ ʨʝʛʠʦʥʘ ʥʘ ʜʦʣʛʦʩʨʦʯʥʫʶ 

ʧʝʨʩʧʝʢʪʠʚʫ ʥʝʦʙʭʦʜʠʤʦ ʟʘ ʦʩʥʦʚʫ ʧʨʠʥʷʪʴ ʪʝʥʜʝʥʮʠʶ ʟʘ ʤʥʦʛʦʣʝʪʥʠʡ ʧʝʨʠʦʜ, 

ʘ ʪʝʥʜʝʥʮʠʶ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʝʨʠʦʜʘ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʥʘ 

ʙʣʠʞʘʡʰʠʝ ʛʦʜʳ (ʜʦ 5-6 ʣʝʪ). ʇʨʠ ʵʪʦʤ ʦʮʝʥʢʫ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʥʷʪʴ ʢʘʢ 

ʩʨʝʜʥʶʶ ʚʝʣʠʯʠʥʫ ʟʘ ʙʫʜʫʱʠʡ ʧʨʦʛʥʦʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ, ʘ ʥʝ ʧʨʠʚʷʟʳʚʘʪʴ ʢ 

ʢʦʥʢʨʝʪʥʦʤʫ ʛʦʜʫ. ʀʩʧʦʣʴʟʫʝʤʳʡ ʣʠʥʝʡʥʳʡ ʪʨʝʥʜ, ʢʘʢ ʠʟʚʝʩʪʥʦ, ʷʚʣʷʝʪʩʷ 

ʩʢʦʣʴʟʷʱʝʡ (ʦʩʨʝʜʥʝʥʥʳʡ) ʩʨʝʜʥʝʡ ʣʠʥʠʝʡ ʭʦʜʘ ʤʥʦʛʦʣʝʪʥʝʛʦ ʢʦʣʝʙʘʥʠʷ ʩʪʦʢʘ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʦʩʷʪ, ʢʦʥʝʯʥʦ, ʩʫʛʫʙʦ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʡ 

ʭʘʨʘʢʪʝʨ (ʪʘʙʣʠʮʘ 2). ɼʣʷ ʧʨʦʛʥʦʟʘ ʥʘ ʜʦʣʛʦʩʨʦʯʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʪʝʥʜʝʥʮʠʷ ʭʦʜʘ ʩʪʦʢʘ ʟʘ ʤʥʦʛʦʣʝʪʥʠʡ ʧʝʨʠʦʜ. ʇʨʠ ʵʪʦʤ ʦʮʝʥʢʫ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʠʥʷʪʴ ʢʘʢ ʩʨʝʜʥʶʶ ʚʝʣʠʯʠʥʫ ʟʘ ʙʫʜʫʱʠʡ ʧʨʦʛʥʦʟʠʨʫʝʤʳʡ ʧʝʨʠʦʜ, ʘ ʥʝ 

ʧʨʠʚʷʟʳʚʘʪʴ ʢ ʢʦʥʢʨʝʪʥʦʤʫ ʛʦʜʫ.  
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ʊʘʙʣʠʮʘ 2 

ʈʝʟʫʣʴʪʘʪʳ ʧʦ ʫʨʘʚʥʝʥʠʶ ʣʠʥʝʡʥʦʛʦ ʪʨʝʥʜʘ ɸʨʘʣʦ-ʉʳʨʜʘʨʠʠʥʩʢʦʛʦ ɺʍɹ 

ʉʪʦʢ ʇʝʨʠʦʜ 

ʉʨʝʜʥʠʡ 

ʩʪʦʢ ʟʘ 

ʧʝʨʠʦʜ, 

ʤ
3
/ʩ 

ʋʨʘʚʥʝʥʠʝ 

ʣʠʥʝʡʥʦʛʦ ʪʨʝʥʜʘ 

ʆʞʠʜʘʝʤʳʝ ʚʝʣʠʯʠʥʳ ʠ ʠʭ 

ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʥʦʨʤʳ                                     

2020 ʛ. 2030 ʛ. 2050 ʛ. 

Q, 

ʤ
3
/ʩ 
D, % 

Q, 

ʤ
3
/ʩ 
D, 

% 

Q, 

ʤ
3
/ʩ 

D, 

% 

ʄʝʩʪʥʳʡ 

1912-2007 104 y = 0,13t + 101 115 10,6 116 11,5 119 14,4 

1912-1972 108 y = 0,36t + 96,6 135 25 139 28,7 146 35,2 

1973-2007 106 y = 0,86t + 92,1 133 25,5 141 33 158 49,1 

ʇʦʩʪʫʧʘʶ-

ʱʠʡ ʩ ʩʦʧʨʝ-

ʜʝʣʴʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ 

1912-2007 841 y = 1,39t + 773 923 9,8 937 11,4 965 14,7 

1912-1972 830 y = 2,24t + 761 1003 20,8 1025 23,5 1070 28,9 

1973-2007 858 y = 8,21t + 711 1097 27,9 1179 37,4 1343 56,5 

ʉʫʤʤʘʨʥʳʡ 

1912-2007 945 y = 1,52t + 874 1038 9,8 1053 11,4 1084 14,7 

1912-1972 938 y = 2,60t + 857 1138 21,3 1164 24,1 1216 29,6 

1973-2007 964 y = 9,07t + 803 1229 27,5 1320 36,9 1501 55,7 

 

ʈʝʯʥʦʡ ʩʪʦʢ ʠ ʦʩʘʜʢʠ ʜʦʚʦʣʴʥʦ ʪʝʩʥʦ ʟʘʚʠʩʷʪ ʦʪ ʚʳʩʦʪʳ ʤʝʩʪʥʦʩʪʠ ʚ 

ʛʦʨʥʳʭ ʦʙʣʘʩʪʷʭ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʜʦʩʪʫʧʥʦʩʪʠ ʤʝʩʪʥʦʩʪʠ ʠ ʦʨʠʝʥʪʘʮʠʠ 

ʭʨʝʙʪʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʚʣʘʛʦʥʝʩʫʱʠʤ ʤʘʩʩʘʤ ʚʦʟʜʫʭʘ, ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʩʠʥʦʧʪʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʇʨʠ ʵʪʦʤ ʦʧʨʝʜʝʣʷʶʱʠʤ ʬʘʢʪʦʨʦʤ ʚʦʜʦʥʦʩʥʦʩʪʠ 

ʨʝʢ ʷʚʣʷʶʪʩʷ ʦʩʘʜʢʠ, ʘʢʢʫʤʫʣʠʨʦʚʘʥʥʳʝ ʟʘ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʛʦʜʘ, ʠ ʦʩʘʜʢʠ 

ʚʝʩʝʥʥʝʛʦ ʧʝʨʠʦʜʘ. ʊʘʢʞʝ ʥʝʣʴʟʷ ʠʩʢʣʶʯʠʪʴ ʞʠʜʢʠʝ ʦʩʘʜʢʠ ʧʝʨʠʦʜʘ 

ʩʥʝʛʦʪʘʷʥʠʷ ʠʣʠ ʚʝʩʝʥʥʝʛʦ ʧʝʨʠʦʜʘ, ʢʦʵʬʬʠʮʠʝʥʪ ʩʪʦʢʘ ʢʦʪʦʨʳʭ ʦʯʝʥʴ ʚʳʩʦʢ.  

ɺ ʢʘʯʝʩʪʚʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʧʨʝʜʠʢʪʦʨʦʚ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʦʛʥʦʟʥʳʝ 

ʦʮʝʥʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʘʙʦʪʝ [2] ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʝʡ ʦʙʱʝʡ ʮʠʨʢʫʣʷʮʠʠ 

ʘʪʤʦʩʬʝʨʳ ʠ ʦʢʝʘʥʘ ʧʦ ʩʮʝʥʘʨʠʷʤ ɺ1 (çʤʷʛʢʠʡè) ʠ ɸ2 (çʞʝʩʪʢʠʡè), ʥʘʠʙʦʣʝʝ 

ʘʜʝʢʚʘʪʥʦ ʦʧʠʩʳʚʘʶʱʠʝ ʩʦʚʨʝʤʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʨʝʛʠʦʥʘ.  

ʉʮʝʥʘʨʥʳʝ ʧʨʦʛʥʦʟʳ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʨʝʢ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʝʛʠʦʥʘ 

ʜʘʥʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʦ ʜʚʫʤ ʩʮʝʥʘʨʠʷʤ (ɺ1 ʠ ɸ2) ʥʘ ʧʝʨʠʦʜʳ 2020, 2030, 2050 

ʛʛ. (ʪʘʙʣʠʮʘ 3). ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʝʥ ʧʨʠʤʝʨ ʚʟʘʠʤʦʩʚʷʟʠ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʠ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʦʜʥʦʛʦ ʠʟ ʠʩʩʣʝʜʫʝʤʳʭ ʙʘʩʩʝʡʥʦʚ. 

 

 

 



ˤͦ͒ͤ·͔ ͙ Ή͎͙ͦͦ͟͡;͔͙͔ͫ͟ ͔ͨͪͦ͋ͣ͡· ˿͙͙͙͋ͪ ͙ ͔̇ͤͭͪ͊͡Έ͚ͤͦ ˢ͙͙͘ 

 106  

ʘ) 

 

ʙ) 

W = 0,03Xʛ + 10,34

R = 0,74
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ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʴ ʩʪʦʢʘ ɸʨʘʣʦ-ʉʳʨʜʘʨʠʠʥʩʢʦʛʦ ɺʍɹ ʦʪ ʛʦʜʦʚʳʭ ʩʫʤʤ ʦʩʘʜʢʦʚ: 

ʘ) ʤʝʩʪʥʳʡ ʩʪʦʢ; ʙ) ʩʪʦʢ, ʬʦʨʤʠʨʫʶʱʠʡʩʷ ʟʘ ʧʨʝʜʝʣʘʤʠ ɺʍɹ  

 

ʊʘʙʣʠʮʘ 3 

ʆʞʠʜʘʝʤʳʝ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʥʘ ʦʩʥʦʚʝ ʫʯʝʪʘ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ɸʨʘʣʦ-ʉʳʨʜʘʨʠʥʩʢʦʛʦ ɺʍɹ 

ʉʪʦʢ 
ʉʮʝʥʘʨʠʠ 

ʢʣʠʤʘʪʘ 

2020 2030 2050 

Q, 

ʤ
3
/ʩ ȹ1, % ȹ2, % 

Q, 

ʤ
3
/ʩ ȹ1, % ȹ2, % 

Q, 

ʤ
3
/ʩ ȹ1, % ȹ2, % 

ʄʝʩʪʥʳʡ  
ɺ1 105 2,94 0,96 106 3,92 1,92 105 2,94 0,96 

ɸ2 105 2,94 0,96 106 3,92 1,92 107 4,90 2,88 

ʇʦʩʪʫʧʘʶʱʠʡ  
ɺ1 849 -1,16 1,07 853 -0,70 1,55 848 -1,28 0,95 

ɸ2 850 -1,05 1,19 854 -0,58 1,67 862 0,35 2,62 

ʉʫʤʤʘʨʥʳʡ  
ɺ1 954 -0,73 1,06 959 -0,21 1,59 953 -0,83 0,95 

ɸ2 955 -0,62 1,17 960 -0,10 1,69 969 0,83 2,65 

 

ɺʩʝ ʧʨʠʚʝʜʝʥʥʳʝ ʤʝʪʦʜʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʥʘ ʜʣʠʪʝʣʴʥʳʝ 

ʩʨʦʢʠ ʚ 20-30 ʣʝʪ ʷʚʣʷʶʪʩʷ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʤʠ, ʦʩʥʦʚʘʥʥʳʤʠ ʥʘ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ, ʚʳʷʚʣʝʥʥʳʭ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ. ɺʦʧʨʦʩ ʚ ʪʦʤ, ʯʪʦ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠ ʪʝʤʧ ʠʟʤʝʥʝʥʠʷ ʨʝʯʥʦʛʦ ʩʪʦʢʘ (ʢʘʢ ʧʨʦʠʟʚʦʜʥʦʝ ʦʪ ʢʣʠʤʘʪʘ) 

ʩʦʭʨʘʥʷʪʩʷ ʣʠ ʥʘ ʧʨʦʛʥʦʟʠʨʫʝʤʳʝ ʩʨʦʢʠ. ʇʨʦʛʥʦʟʥʘʷ ʦʮʝʥʢʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, 

ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʧʨʠʤʝʥʝʥʠʠ ʄʆʎɸʆ ʘʧʨʠʦʨʠ, ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ çʠʥʪʫʠʮʠʠè 

ʫʚʝʣʠʯʝʥʠʷ ʉʆ2 ʚ ʘʪʤʦʩʬʝʨʝ ʚ ʨʘʟʳ, ʘ ʧʨʦʛʥʦʟ ʥʘ ʦʩʥʦʚʝ ʫʯʝʪʘ ʪʝʥʜʝʥʮʠʠ 

ʠʟʤʝʥʝʥʠʷ ʩʪʦʢʘ  ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʤʥʦʛʦʣʝʪʥʝʡ ʪʝʥʜʝʥʮʠʠ ʢʦʣʝʙʘʥʠʷ ʨʝʯʥʦʛʦ 

ʩʪʦʢʘ ʥʘ ʚʝʩʴ ʩʨʦʢ ʧʨʝʜʚʠʜʝʥʠʷ.  

ʅʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʧʨʠʥʷʪʴ ʚ ʢʘʯʝʩʪʚʝ 

ʧʨʦʛʥʦʟʥʳʭ ʦʮʝʥʦʢ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʪʨʝʤ ʩʮʝʥʘʨʠʷʤ, ʪ.ʝ. 

ʦʮʝʥʢʠ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʤʝʪʦʜʫ ʣʠʥʝʡʥʳʭ ʪʝʥʜʝʥʮʠʡ, ʠ ʧʦ ʜʚʫʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ 

ʩʮʝʥʘʨʠʷʤ ɺ1 ʠ ɸ2 (ʪʘʙʣʠʮʘ 4). 
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ʊʘʙʣʠʮʘ 4 

ʇʨʠʥʷʪʳʝ ʧʨʦʛʥʦʟʥʳʝ ʦʮʝʥʢʠ ʩʪʦʢʘ ʨʝʢ ʖʞʥʦʛʦ ʂʘʟʘʭʩʪʘʥʘ 

ɺʍɹ 

ʉʪʦʢ 

ɿʘ ʧʨʦʰʝʜʰʠʡ 

ʤʥʦʛʦʣʝʪʥʠʡ ʧʝʨʠʦʜ 

ʇʨʦʛʥʦʟʥʳʝ ʦʮʝʥʢʠ 

2020 ʛ. 2030 ʛ. 2050 ʛ. 

ʥʦʨʤʘ 5% 95% ʥʦʨʤʘ 5% 95% ʥʦʨʤʘ 5% 95% ʥʦʨʤʘ 5% 95% 

ɸ
ʨ
ʘ
ʣ
ʦ

-

ʉ
ʳ
ʨ
ʜ
ʘ
ʨ
ʠ
ʠ
ʥ
ʩ
ʢ
ʠ
ʡ

 

ʄʝʩʪʥʳʡ 3,28 5,05 1,85 3,42 5,27 1,93 3,45 5,31 1,95 3,48 5,36 1,96 

ʇʦʩʪʫʧʘʶ-

ʱʠʡ 
26,5 37,3 17,4 27,6 38,8 18,1 27,8 39,1 18,3 28,1 39,6 18,5 

ʉʫʤʤʘʨʥʳʡ 29,8 42,4 19,3 31,0 44,1 20,1 31,2 44,4 20,2 31,6 45,0 20,5 

ɹ
ʘ
ʣ
ʢ
ʘ
ʰ

-

ɸ
ʣ
ʘ
ʢ
ʦ
ʣ
ʴ
ʩ
ʢ
ʠ
ʡ

 

ʄʝʩʪʥʳʡ 16,3 24,3 10,0 17,4 25,9 10,7 17,6 26,2 10,8 18,1 27,0 11,1 

ʇʦʩʪʫʧʘʶ-

ʱʠʡ 
12,7 16,4 9,4 13,6 17,6 10,1 13,7 17,7 10,1 14,1 18,2 10,4 

ʉʫʤʤʘʨʥʳʡ 29,0 40,7 19,4 31,1 43,6 20,8 31,3 43,9 20,9 32,2 45,2 21,5 

ʐ
ʫ
-

ʊ
ʘ
ʣ
ʘ
ʩ
ʩ
ʢ
ʠ
ʡ

 ʄʝʩʪʥʳʡ 1,29 2,09 0,67 1,26 2,04 0,65 1,24 2,01 0,64 1,20 1,94 0,62 

ʇʦʩʪʫʧʘʶ-

ʱʠʡ 
3,37 4,47 2,73 3,61 4,80 2,93 3,66 4,87 2,97 3,77 5,02 3,06 

ʉʫʤʤʘʨʥʳʡ 4,67 6,56 3,40 4,86 6,86 3,55 4,91 6,93 3,59 4,97 7,01 3,63 

ʖ
ʞ
ʥ
ʳ
ʡ
 
ʠ
 
ʖ
ʛ
ʦ

-

ɺ
ʦ
ʩ
ʪ
ʦ
ʯ
ʥ
ʳ
ʡ
 

ʂ
ʘ
ʟ
ʘ
ʭ
ʩ
ʪ
ʘ
ʥ

 

ʄʝʩʪʥʳʡ 20,9 31,4 12,5 22,1 33,2 13,3 22,3 33,6 13,4 22,8 34,3 13,7 

ʇʦʩʪʫʧʘʶ-

ʱʠʡ 
42,6 58,2 29,5 44,8 61,2 31,1 45,2 61,7 31,4 46,0 62,8 31,9 

ʉʫʤʤʘʨʥʳʡ 63,4 89,7 42,1 67,0 94,6 44,4 67,4 95,2 44,7 68,8 97,2 45,6 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʦʩʚʝʱʝʥʘ ʧʨʦʙʣʝʤʘ ʩʦʟʜʘʥʠʷ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʚʳʩʦʪ ʚ 

ʢʦʥʪʝʢʩʪʝ ʨʘʟʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʜʣʷ ʮʝʣʝʡ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ 

ʤʦʥʠʪʦʨʠʥʛʘ ʦʧʘʩʥʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʡ (ʥʘ ʧʨʠʤʝʨʝ ʨ. ʆʙʴ). ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ 

ʨʘʩʩʤʦʪʨʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʩʦʧʦʩʪʘʚʣʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʨʝʣʴʝʬʝ, ʧʦʣʫʯʝʥʥʦʡ ʠʟ ʨʘʟʥʳʭ ʠʩʪʦʯʥʠʢʦʚ: ʨʘʜʘʨʥʘʷ ʪʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʩʲʝʤʢʘ 2001 ʠ 2011 

ʛʛ. (Shuttle, Aster), ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʳʝ ʚʝʢʪʦʨʥʳʝ ʜʘʥʥʳʝ ʈʦʩʢʘʨʪʦʛʨʘʬʠʠ ʠ ʨʝʟʫʣʴʪʘʪʳ 

ʦʮʠʬʨʦʚʢʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ (ʄ 1:25 000). 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʪʦʯʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʨʝʣʴʝʬʘ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʚʳʩʦʢʦʪʦʯʥʳʝ GPS-ʠʟʤʝʨʝʥʠʷ, ʘ ʪʘʢʞʝ ʤʘʪʝʨʠʘʣʳ ʨʘʜʘʨʥʳʭ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʩʲʝʤʦʢ ʧʦ 

ʤʦʜʝʣʴʥʳʤ ʫʯʘʩʪʢʘʤ ʧʦʡʤʳ ʨ. ʆʙʠ. ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ʚ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʦʙʨʘʱʝʥʦ ʚʥʠʤʘʥʠʝ ʥʘ ʧʨʦʙʣʝʤʫ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʤʝʩʪʥʦʩʪʠ (DTM-model) ʚ ʮʠʬʨʦʚʳʝ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ 

(DEM-model). ʆʪʤʝʯʝʥʳ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ ʥʝʜʦʩʪʘʪʢʠ ʨʘʜʘʨʥʦʡ ʪʦʧʦʛʨʘʬʠʯʝʩʢʦʡ 

ʩʲʝʤʢʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ. ʉ ʫʯʝʪʦʤ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ 

ʧʨʝʜʣʦʞʝʥʘ ʪʝʭʥʦʣʦʛʠʷ ʫʩʪʨʘʥʝʥʠʷ ʛʨʫʙʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʚʳʩʦʪ 

(ʩʦʟʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʨʘʟʥʦʨʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ), ʧʨʠʙʣʠʞʘʶʱʘʷ ʠʭ ʧʦ ʩʚʦʠʤ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʢ ʦʮʠʬʨʦʚʘʥʥʳʤ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʤ ʧʣʘʥʰʝʪʘʤ. 

Annotation. The paper deals with the creation of digital elevation models for developing an 

information system for operational monitoring and forecasting of hazardous hydrological situations 

(by the example of River Obô). The results of the experiments based on the comparison of the relief 

data obtained from different sources, i.e. radar surveying in 2001 and 2011. (Shuttle, Aster), 

generalized vector data from Roskartography and the data of digitizing topographic maps are 

presented (scale 1:25 000). 

To obtain precise features of digital elevation models, we used the high-precision GPS-

measurements and the data of radar topographic surveys in model sites of the Ob floodplain. When 

using remote sensing data, special attention was given to conversion of digital terrain models 

(DTM-model) into digital elevation models (DEM-model). New advantages and disadvantages of 

radar surveying data in comparison with topographic geospatial ones were studied. The technology 

for eliminating crude errors in digital elevation models developed due to diverse sources was 

proposed. The created DEM-model and the digital large-scale maps have the same morphometric 

characteristics. 

 

ʈʘʟʨʘʙʦʪʢʘ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʨʝʣʴʝʬʘ (ʎʄʈ) ï ʚʘʞʥʘʷ ʠ ʘʢʪʫʘʣʴʥʘʷ 

ʥʘʫʯʥʘʷ ʧʨʦʙʣʝʤʘ. ɽʝ ʟʥʘʯʠʤʦʩʪʴ ʭʘʨʘʢʪʝʨʥʘ ʢʘʢ ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʝʦʨʠʠ, ʪʘʢ ʠ ʜʣʷ 

ʨʝʰʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ. ɼʣʷ ʧʝʨʚʦʡ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ 

ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʦʧʝʨʘʪʠʚʥʦʛʦ ʩʦʟʜʘʥʠʷ 
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ʥʘʠʙʦʣʝʝ ʪʦʯʥʳʭ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʨʝʣʴʝʬʘ ʠ ʤʝʩʪʥʦʩʪʠ, ʦʙʲʝʢʪʠʚʥʦ 

ʦʪʨʘʞʘʶʱʠʭ ʚʩʝ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʣʘʥʜʰʘʬʪʘ. ʇʦʩʢʦʣʴʢʫ 

ʨʝʣʴʝʬ ʚʳʩʪʫʧʘʝʪ ʥʝ ʪʦʣʴʢʦ ʛʣʘʚʥʳʤ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ, ʥʦ ʠ 

ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʭʘʨʘʢʪʝʨ ʵʢʟʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʘ ʪʘʢʞʝ ʩʣʫʞʠʪ ʥʘʛʣʷʜʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ, ʦʪʦʙʨʘʞʘʶʱʠʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʦʚʤʝʩʪʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʦʣʥʝʯʥʦʡ ʠ 

ʚʥʫʪʨʝʥʥʝʡ (ʛʨʘʚʠʪʘʮʠʦʥʥʦʡ) ʵʥʝʨʛʠʠ ɿʝʤʣʠ [3]. 

ʉʨʝʜʠ ʪʠʧʦʚʳʭ ʟʘʜʘʯ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʢʦʤʧʴʶʪʝʨʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʩʦʟʜʘʥʠʷ 

ʎʄʈ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ: ʘʥʘʣʠʟ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ, ʛʝʥʝʨʘʮʠʶ ʩʝʪʠ ʪʘʣʴʚʝʛʦʚ 

ʠ ʚʦʜʦʨʘʟʜʝʣʦʚ, ʨʘʩʯʸʪ ʦʙʲʸʤʦʚ, ʨʘʩʯʸʪ ʧʣʦʱʘʜʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʨʘʩʯʸʪ ʫʨʦʚʥʝʡ 

ʠ ʧʣʦʱʘʜʝʡ ʟʘʪʦʧʣʝʥʠʷ, ʧʦʩʪʨʦʝʥʠʝ ʪʨʸʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ ʨʝʣʴʝʬʘ ʩ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ ʨʝʥʜʝʨʠʥʛʘ ʠ ʜʨʘʧʠʨʦʚʢʠ ʧʦʚʝʨʭʥʦʩʪʠ ʢʘʢ ʚʝʢʪʦʨʥʳʤʠ 

ʦʙʲʝʢʪʘʤʠ (ʛʠʜʨʦʩʝʪʴ, ʜʦʨʦʛʠ, ʥʘʩʝʣʸʥʥʳʝ ʧʫʥʢʪʳ, ʣʘʥʜʰʘʬʪʥʳʝ ʢʘʨʪʳ ʠ ʪ.ʧ.), 

ʪʘʢ ʠ ʨʘʩʪʨʦʚʳʤʠ ʩʣʦʷʤʠ ʠ ʜʨ. [2]. 

ɺ ʩʚʝʪʝ ʥʝʜʘʚʥʠʭ ʩʦʙʳʪʠʡ (ʧʘʚʦʜʦʢ 2014 ʛ. ʠ ʝʛʦ ʧʦʩʣʝʜʩʪʚʠʷ) ʦʩʪʨʦ ʚʩʪʘʣ 

ʚʦʧʨʦʩ ʨʘʟʨʘʙʦʪʢʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʤʦʜʝʣʠʨʫʶʱʝʡ ʩʠʩʪʝʤʳ (ʀʄʉ) ʜʣʷ 

ʢʨʘʪʢʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʣʦʚʦʜʠʡ ʠ ʧʘʚʦʜʢʦʚ ʥʘ ʨʝʢʘʭ. ʆʪʤʝʪʠʤ, ʯʪʦ 

ʜʘʥʥʘʷ ʀʄʉ ʦʧʠʨʘʶʪʩʷ ʥʘ ʤʦʜʝʣʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʚʦʜʳ ʩ ʚʦʜʦʩʙʦʨʥʦʛʦ 

ʙʘʩʩʝʡʥʘ ʠ ʛʠʜʨʦʣʦʛʦ-ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʥʝʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ 

ʜʚʠʞʝʥʠʷ ʚʦʜʳ ʚ ʨʫʩʣʦʚʦʡ ʩʝʪʠ. ʆʜʥʦʡ ʠʟ ʧʨʦʙʣʝʤ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʜʚʫʤʝʨʥʳʭ 

(çʧʣʘʥʦʚʳʭè) ʤʦʜʝʣʝʡ ʷʚʣʷʝʪʩʷ ʧʦʣʫʯʝʥʠʝ ʮʠʬʨʦʚʳʭ ʢʘʨʪ ʚʳʩʦʢʦʛʦ 

ʨʘʟʨʝʰʝʥʠʷ ʥʘ ʧʦʡʤʝʥʥʳʝ ʫʯʘʩʪʢʠ ʨʝʢ. ʇʨʝʞʜʝ ʚʩʝʛʦ, ʥʝʦʙʭʦʜʠʤʳʤ 

ʠʩʪʦʯʥʠʢʦʤ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ, ʫʩʣʦʚʠʝʤ, ʙʝʟ ʢʦʪʦʨʦʛʦ ʥʝʚʦʟʤʦʞʥʦ ʧʨʦʩʯʠʪʘʪʴ 

ʧʣʘʥʦʚʳʝ ʤʦʜʝʣʠ, ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʦʙʲʝʢʪʠʚʥʦʡ ʎʄʈ. 

ʉ ʫʯʝʪʦʤ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʮʝʣʴʶ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʪʘʣʘ ʨʘʟʨʘʙʦʪʢʘ 

ʪʝʭʥʦʣʦʛʠʠ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʠʣʘ ʙʳ ʨʝʰʠʪʴ ʨʷʜ ʟʘʜʘʯ ʚ ʢʦʥʪʝʢʩʪʝ ʨʝʘʣʠʟʘʮʠʠ 

ʀʄʉ ʜʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʦʧʘʩʥʳʭ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʡ (ʥʘ ʧʨʠʤʝʨʝ ʨʝʢ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ). 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʡ: 

1. ʈʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʠʟʠʨʦʚʘʥʥʦʡ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʩʭʝʤʳ ʩʦʟʜʘʥʠʷ 

ʎʄʈ ʧʦʡʤʳ ʚʳʩʦʢʦʛʦ ʨʘʟʨʝʰʝʥʠʷ; 
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2. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ ʧʨʠ ʧʦʩʪʨʦʝʥʠʠ ʎʄʈ 

ʧʦʡʤʳ ʠ ʨʫʩʣʘ ʨ. ʆʙʠ ʜʣʷ ʫʯʘʩʪʢʘ çɹʘʨʥʘʫʣ-ʐʝʣʘʙʦʣʠʭʘè. 

ɺ ʢʘʯʝʩʪʚʝ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʧʨʝʜʣʘʛʘʝʤʦʡ ʩʭʝʤʳ (ʨʠʩ. 1) ʠʩʧʦʣʴʟʦʚʘʥʳ: 

ʨʘʜʘʨʥʘʷ ʪʦʧʦʛʨʘʬʠʯʝʩʢʘʷ ʩʲʝʤʢʘ SRTM ʠ Aster GDEM, ʦʮʠʬʨʦʚʘʥʥʳʝ 

ʧʣʘʥʰʝʪʳ ʄ 1:25000, ʮʠʬʨʦʚʘʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʦʩʥʦʚʘ ʄ 1:100 000. ʇʨʠ 

ʨʝʰʝʥʠʠ ʘʥʘʣʦʛʠʯʥʳʭ ʟʘʜʘʯ ʪʘʢʞʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ (ʚ ʜʦʧʦʣʥʝʥʠʝ ʢ 

ʠʤʝʶʱʠʤʩʷ ʤʘʪʝʨʠʘʣʘʤ) ʨʝʟʫʣʴʪʘʪʳ ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʩʲʝʤʦʢ. ɺʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ 

ʚʳʰʝ ʠʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʝʣʴʝʬʝ ʦʙʨʘʟʫʶʪ ʙʣʦʢ çʧʦʜʛʦʪʦʚʢʠ ʚʭʦʜʥʳʭ 

ʜʘʥʥʳʭ ï ɸè. 

 

ʈʠʩ. 1. ɸʣʛʦʨʠʪʤʠʟʠʨʦʚʘʥʥʘʷ ʙʣʦʢ-ʩʭʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʎʄʈ ʧʦʡʤʳ 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʘ, ʧʦʢʘʟʳʚʘʶʱʝʛʦ ʢʘʯʝʩʪʚʦ ʨʘʟʥʦʪʠʧʥʳʭ ʠ 

ʨʘʟʥʦʤʘʩʰʪʘʙʥʳʭ ʜʘʥʥʳʭ ʦ ʨʝʣʴʝʬʝ, ʙʳʣ ʚʳʙʨʘʥ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʡ ʬʨʘʛʤʝʥʪ 

ʧʦʡʤʳ ʨ. ʆʙʠ, ʦʭʚʘʪʳʚʘʶʱʠʡ ʧʨʘʚʳʡ ʠ ʣʝʚʳʡ ʙʝʨʝʛʘ ʠ ʩʘʤʦ ʨʫʩʣʦ (ʨʠʩ. 2). 

 

ʈʠʩ. 2. ʈʘʩʧʦʣʦʞʝʥʠʝ ʪʝʩʪʠʨʫʝʤʦʛʦ ʫʯʘʩʪʢʘ ʩ ʨʘʟʛʨʘʬʢʦʡ ʣʠʩʪʦʚ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ 

ʢʘʨʪ ʄ 1:25000 
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ʅʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʢʘʢ ʵʣʝʤʝʥʪʳ ʧʦʡʤʝʥʥʦʛʦ ʨʝʣʴʝʬʘ, 

ʜʦʩʪʘʪʦʯʥʦ ʠʥʪʝʥʩʠʚʥʦ ʠʟʤʝʥʷʶʱʝʛʦ ʩʚʦʶ ʤʦʨʬʦʣʦʛʠʶ, ʪʘʢ ʠ ʤʠʢʨʦ- ʠ 

ʤʝʟʦʬʦʨʤʳ, ʚʢʣʶʯʘʷ ʥʦʚʳʡ ʘʥʪʨʦʧʦʛʝʥʥʳʡ ʨʝʣʴʝʬ. ʊʘʢʞʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ 

ʧʨʠʚʷʟʢʫ ʜʘʥʥʳʭ ʥʘʪʫʨʥʳʭ ʠʟʤʝʨʝʥʠʡ ʨʝʣʴʝʬʘ (ʚʳʧʦʣʥʝʥʳ ʩʦʪʨʫʜʥʠʢʘʤʠ 

ʀɺʕʇ ʉʆ ʈɸʅ ʚ ʠʶʥʝ ʪʝʢʫʱʝʛʦ ʛʦʜʘ) ʥʘ ʦʪʨʝʟʢʝ ʧʦʡʤʳ, ʢʦʪʦʨʳʝ ʧʦʧʘʜʘʶʪ ʚ 

ʢʚʘʜʨʘʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʧʣʘʥʰʝʪʫ N-44-108-ɹ-ʘ.  

ʇʝʨʝʯʠʩʣʝʥʥʳʝ ʚʳʰʝ ʚʭʦʜʥʳʝ ʜʘʥʥʳʝ ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʩʣʝʜʫʶʱʠʭ 

ʬʦʨʤʘʪʘʭ. ʇʣʘʥʰʝʪ N-44-108-ɹ-ʘ (ʤʘʩʰʪʘʙ 1:25 000) ʦʮʠʬʨʦʚʘʥ ʧʦ ʧʨʘʚʠʣʘʤ 

ʪʦʧʦʣʦʛʠʠ ʠ ʧʝʨʝʚʝʜʝʥ ʚ ʬʦʨʤʘʪ SHAPE. ɻʝʥʝʨʘʣʠʟʦʚʘʥʥʘʷ ʮʠʬʨʦʚʘʷ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ ʦʩʥʦʚʘ (ʎʂʆ) ʤʘʩʰʪʘʙʘ 1:100 000, ʧʦʢʨʳʚʘʶʱʘʷ 

ʪʝʩʪʠʨʫʝʤʳʡ ʧʦʣʠʛʦʥ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʈʦʩʢʘʨʪʦʛʨʘʬʠʝʡ ʠ ʷʚʣʷʝʪʩʷ 

ʩʪʘʥʜʘʨʪʠʟʠʨʦʚʘʥʥʦʡ ʎʂʆ, ʢʦʪʦʨʘʷ ʭʨʘʥʠʪʩʷ ʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʤ ʬʦʨʤʘʪʝ 

TAB (MapInfo PRO). ɸʢʮʝʥʪʠʨʫʝʤ ʚʥʠʤʘʥʠʝ ʥʘ ʛʝʦʤʝʪʨʠʯʝʩʢʫʶ ʠ 

ʘʪʨʠʙʫʪʠʚʥʫʶ ʢʦʨʨʝʢʪʥʦʩʪʴ ʜʘʥʥʳʭ ʦ ʨʝʣʴʝʬʝ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʫʩʣʦʚʠʝʤ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʣʘʛʘʝʤʦʛʦ ʘʣʛʦʨʠʪʤʘ. 

ɼʘʥʥʳʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʦʜʫʢʪʘʤʠ SRTM 

Aster GDEM (ʚʝʨʩʠʷ 2.0). ʉʧʝʮʠʬʠʢʘ ʵʪʠʭ ʜʘʥʥʳʭ ʧʨʦʷʚʣʷʝʪʩʷ, ʚʦ-ʧʝʨʚʳʭ, ʚ 

ʪʦʤ, ʯʪʦ ʦʥʠ ʜʦʩʪʫʧʥʳ ʧʨʘʢʪʠʯʝʩʢʠ ʜʣʷ ʚʩʝʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʩʦʚʝʨʰʝʥʥʦ ʙʝʩʧʣʘʪʥʦ, ʚʦ ʚʪʦʨʳʭ ï ʚ ʠʭ ʥʦʚʠʟʥʝ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ 

ʩʧʝʮʠʘʣʠʩʪʦʚ, ʨʘʙʦʪʘʶʱʠʭ ʩ ʧʣʘʥʰʝʪʘʤʠ ʩʦʚʝʪʩʢʦʛʦ ʧʝʨʠʦʜʘ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʭʦʞʝʩʪʴ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʠ, ʣʦʛʠʯʝʩʢʠʭ ʠ 

ʬʠʟʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʘʭ ʭʨʘʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʝʣʴʝʬʝ, ʜʘʥʥʳʝ SRTM ʠ 

Aster GDEM ʩʣʝʜʫʝʪ ʨʘʟʣʠʯʘʪʴ. ʊʘʢ ʧʨʦʜʫʢʪ SRTM ʙʳʣ ʧʦʣʫʯʝʥ ʚ ʨʘʤʢʘʭ 

ʧʨʦʛʨʘʤʤʳ çShuttleè ʩ ʧʦʤʦʱʴʶ ʨʘʜʠʦʣʦʢʘʮʠʦʥʥʳʭ ʩʝʥʩʦʨʦʚ SIR-C ʠ X-SAR ʚ 

ʬʝʚʨʘʣʝ 2000 ʛ. ʉʝʛʦʜʥʷ ʜʦʩʪʫʧʥʳ ʥʝʩʢʦʣʴʢʦ ʚʝʨʩʠʡ ʜʘʥʥʳʭ SRTM: 1 ï 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʘʷ, 2 ï ʦʢʦʥʯʘʪʝʣʴʥʘʷ, 3 ï ʦʙʨʘʙʦʪʘʥʥʘʷ. ʅʘʠʙʦʣʝʝ ʚʦʩʪʨʝʙʦʚʘʥʘ 

ʦʢʦʥʯʘʪʝʣʴʥʘʷ ʚʝʨʩʠʷ, ʧʦʩʢʦʣʴʢʫ ʦʥʘ ʧʨʦʰʣʘ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʦʙʨʘʙʦʪʢʫ 

(ʚʳʜʝʣʝʥʠʝ ʙʝʨʝʛʦʚʳʭ ʣʠʥʠʡ, ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʬʠʣʴʪʨʘʮʠʶ ʦʰʠʙʦʯʥʳʭ 

ʟʥʘʯʝʥʠʡ). ʂʨʦʤʝ ʪʦʛʦ, ʜʘʥʥʳʝ ʚʪʦʨʦʡ ʚʝʨʩʠʠ ʧʨʠʚʷʟʘʥʳ ʢ ʨʝʛʫʣʷʨʥʦʡ ʩʝʪʠ ʩ 

ʨʘʟʤʝʨʦʤ ʷʯʝʡʢʠ 1Ĭ1 ʛʨʘʜʫʩ, ʯʪʦ ʜʝʣʘʝʪ ʝʝ ʙʦʣʝʝ ʛʠʙʢʦʡ, ʩʦʟʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ 

ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʩʙʦʨʢʠ ʤʦʟʘʠʢ. 
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Aster GDEM ï ʧʨʦʜʫʢʪ ʩʦʚʤʝʩʪʥʦʛʦ ʧʨʦʝʢʪʘ METI (ʄʠʥʠʩʪʝʨʩʪʚʦ 

ʵʢʦʥʦʤʠʢʠ, ʪʦʨʛʦʚʣʠ ʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʗʧʦʥʠʠ) ʠ NASA (ʅʘʮʠʦʥʘʣʴʥʦʝ 

ʘʵʨʦʢʦʩʤʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʉʐɸ). ʉʝʥʩʦʨ ASTER ʙʳʣ ʩʦʟʜʘʥ METI ʠ 

ʟʘʧʫʱʝʥ ʥʘ ʙʦʨʪʫ ʩʧʫʪʥʠʢʘ Terra ʚ ʜʝʢʘʙʨʝ 1999 ʛʦʜʘ. ʉʝʥʩʦʨ ʠʤʝʣ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʝʨʝʦʩʢʦʧʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʚʜʦʣʴ ʧʦʣʦʩʳ ʧʨʦʣʝʪʘ ʩ ʧʦʤʦʱʴʶ ʜʚʫʭ 

ʪʝʣʝʩʢʦʧʦʚ, ʩʥʠʤʘʶʱʠʭ ʚ ʥʘʜʠʨ ʠ ʥʘʟʘʜ ʚ ʙʣʠʞʥʝʤ ʠʥʬʨʘʢʨʘʩʥʦʤ ʜʠʘʧʘʟʦʥʝ ʩ 

ʦʪʥʦʰʝʥʠʝʤ ʙʘʟʘ-ʚʳʩʦʪʘ (base-to-height ratio) ï 0.6. 

ɼʣʷ ʧʦʩʣʝʜʫʶʱʝʛʦ ʩʦʟʜʘʥʠʷ ʧʨʦʜʫʢʪʘ Aster GDEM ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 

ʘʚʪʦʤʘʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʚʩʝʛʦ ʘʨʭʠʚʘ ʜʘʥʥʳʭ ASTER, ʥʘʩʯʠʪʳʚʘʶʱʝʛʦ 1,5  

ʤʣʥ. ʩʮʝʥ. ʆʪʤʝʪʠʤ ʜʚʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚʝʨʩʠʠ Aster GDEM: ʧʝʨʚʘʷ 

ʨʝʢʦʤʝʥʜʦʚʘʥʘ METI ʠ NASA ʢʘʢ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʠʣʠ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ, 

ʚʪʦʨʘʷ ʫʣʫʯʰʝʥʘ ʚ ʧʣʘʥʝ ʪʦʯʥʦʩʪʠ ʠ ʢʘʯʝʩʪʚʘ ʦʙʨʘʙʦʪʢʠ. 

ɺ ʦʪʥʦʰʝʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ, ʥʝʩʤʦʪʨʷ ʥʘ ʦʞʠʜʘʝʤʳʝ 

ʚʦʟʤʦʞʥʦʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʘʥʥʳʭ SRTM ʩ ʨʘʟʨʝʰʝʥʠʝʤ 30 ʤ (1 ʫʛʣʦʚʘʷ 

ʩʝʢʫʥʜʘ), ʦʥʠ ʪʘʢ ʠ ʥʝ ʩʪʘʣʠ ʜʦʩʪʫʧʥʳ. ɸʨʛʫʤʝʥʪ NASA ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʚʦʟʤʦʞʥʳʭ ʪʝʨʨʦʨʠʩʪʠʯʝʩʢʠʭ ʫʛʨʦʟʘʭ, ʯʪʦ ʚʝʩʴʤʘ ʩʪʨʘʥʥʦ, ʧʦʩʢʦʣʴʢʫ ʙʦʣʝʝ 

ʥʦʚʳʝ (2011 ʛ.) ʜʘʥʥʳʝ Aster GDEM (level-2) ʩ ʘʥʘʣʦʛʠʯʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ 

(ʦʢʦʣʦ 30 ʤ) ʜʦʩʪʫʧʥʳ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. 

ʎʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʤʝʩʪʥʦʩʪʠ Aster GDEM, ʫʪʦʯʥʝʥʥʘʷ ʧʦ ʜʘʥʥʳʤ 

ʢʦʩʤʠʯʝʩʢʦʡ ʩʲʝʤʢʠ Landsat (çlevel-2è), ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʧʝʨʚʦʡ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ 

ʚ ʚʠʜʝ ʛʨʠʜʘ ʩ ʨʘʟʤʝʨʦʤ ʷʯʝʝʢ 1Ĭ1 ʛʨʘʜʫʩ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ ʤʳ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʮʠʬʨʦʚʳʝ ʤʦʜʝʣʠ ʚʳʩʦʪ: SRTM ʩ ʧʣʘʥʦʚʳʤ ʨʘʟʨʝʰʝʥʠʝʤ 90 ʤ 

ʠ Aster GDEM ï ʩ ʨʘʟʨʝʰʝʥʠʝʤ 30 ʤ. ʇʨʠ ʨʘʟʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ 

ʨʘʟʨʝʰʝʥʠʠ ʵʪʠʭ ʤʦʜʝʣʝʡ, ʨʘʟʙʠʚʢʘ ʥʘ ʢʚʘʜʨʘʪʳ, ʚʢʣʶʯʘʷ ʩʘʤʫ ʥʦʤʝʥʢʣʘʪʫʨʫ, 

ʦʜʠʥʘʢʦʚʳ. ʇʦʵʪʦʤʫ ʧʣʘʥʰʝʪ ʩ ʥʦʤʝʥʢʣʘʪʫʨʦʡ N-44-108-ɹ-ʘ ʧʦʣʥʦʩʪʴʶ 

ʧʦʤʝʱʘʝʪʩʷ ʚ ʷʯʝʡʢʝ N53E083 ʢʘʢ ʜʣʷ ʧʝʨʚʦʡ, ʪʘʢ ʠ ʜʣʷ ʚʪʦʨʦʡ ʤʦʜʝʣʠ. 

ɿʘʜʘʯʘ ʨʘʟʨʘʙʦʪʢʠ ʪʝʩʪʠʨʫʝʤʳʭ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʤʝʩʪʥʦʩʪʠ ʠ ʨʝʣʴʝʬʘ
2
 

ʚʢʣʶʯʝʥʘ ʚʦ ʚʪʦʨʦʡ ʙʣʦʢ ʘʣʛʦʨʠʪʤʠʟʠʨʦʚʘʥʥʦʡ ʩʭʝʤʳ (ʩʤ. ʨʠʩ. 1). ʇʨʠ ʵʪʦʤ 

                                           
2
 çʎʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʨʝʣʴʝʬʘ (digital terrain model, DTM; digital elevation model, DEM) ï 

ʩʨʝʜʩʪʚʦ ʮʠʬʨʦʚʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ 3-ʤʝʨʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʚʠʜʝ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʚʳʩʦʪʥʳʭ ʦʪʤʝʪʦʢ ʠʣʠ ʦʪʤʝʪʦʢ ʛʣʫʙʠʥ ʠ ʠʥʳʭ ʟʥʘʯʝʥʠʡ ʘʧʧʣʠʢʘʪ 

(ʢʦʦʨʜʠʥʘʪʘ Z). ʎʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʤʝʩʪʥʦʩʪʠ (ʘʥʘʣʦʛ ï ʮʠʬʨʦʚʘʷ ʤʦʜʝʣʴ ʚʳʩʦʪ) ï ʮʠʬʨʦʚʦʝ 

http://mapexpert.com.ua/index_ru.php?id=4&table=KA
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ʧʨʦʮʝʜʫʨʘ ʩʦʟʜʘʥʠʷ ʨʘʙʦʯʠʭ ʚʝʨʩʠʡ SRTM ʠ Aster GDEM, ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʜʣʷ 

ɻʀʉ, ʜʦʣʞʥʘ ʚʢʣʶʯʘʪʴ ʥʘʙʦʨ ʦʧʝʨʘʮʠʡ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʧʨʘʚʠʣʴʥʦʡ 

ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʚʳʩʦʪʥʳʭ ʦʪʤʝʪʦʢ ʦʜʥʦʛʨʘʜʫʩʥʳʭ ʤʘʪʨʠʮ. 

ʌʠʟʠʯʝʩʢʠ ʬʘʡʣʦʚʳʝ ʜʘʥʥʳʝ ʚʳʩʦʪʥʳʭ ʤʦʜʝʣʝʡ ʭʨʘʥʷʪʩʷ ʚ ʚʠʜʝ 16-

ʙʠʪʥʦʛʦ ʨʘʩʪʨʘ. ɿʥʘʯʝʥʠʷ ʧʠʢʩʝʣʝʡ ʧʨʠʥʠʤʘʶʪ ʘʙʩʦʣʶʪʥʳʝ ʟʥʘʯʝʥʠʷ ʚʳʩʦʪ ʥʘʜ 

ʫʨʦʚʥʝʤ ʤʦʨʷ. ʇʨʠ ʵʪʦʤ çʩʳʨʳʝè ʜʘʥʥʳʝ ʤʦʛʫʪ ʩʦʜʝʨʞʘʪʴ ʟʥʘʯʝʥʠʝ -32768, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʨʠʪʝʨʠʶ çNo dataè (ʥʝʪ ʜʘʥʥʳʭ). ɼʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ  

ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʢʦʤʘʥʜʫ CON ʤʦʜʫʣʷ GRID: grid > 

N53E083A = con(N53E083 >= 32768, N53E083-65536, N53E083 (ʚ ArcGIS 10.0 ʠ 

ʚʳʰʝ ʘʥʘʣʦʛʠʯʥʫʶ ʧʨʦʮʝʜʫʨʫ ʟʘʧʫʩʢʘʝʪ ʜʠʘʣʦʛ ʵʢʩʧʦʨʪʘ ʜʘʥʥʳʭ ʠʟ ʬʦʨʤʘʪʘ 

HGT ʚ ʬʦʨʤʘʪ Tiff, ʚ ʢʦʪʦʨʦʤ ʪʘʢʞʝ ʫʢʘʟʳʚʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʦʧʮʠʠ çNo dataè). 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʚʭʦʜʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʬʦʨʤʘʪʳ HGT, BIL, ʘ ʨʘʙʦʯʠʤʠ 

ʚʘʨʠʘʥʪʘʤʠ ʩʪʘʣʠ ʜʘʥʥʳʝ ʚ ʬʦʨʤʘʪʘʭ DEM, TIN, GRID. ʇʦʩʣʝʜʥʠʡ ʷʚʣʷʝʪʩʷ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ɻʀʉ. ɼʣʷ ʢʦʥʚʝʨʪʘʮʠʠ ʠʟ 

çbilè Ą çgridè ʧʨʠʤʝʥʷʣʘʩʴ ʢʦʤʘʥʜʘ çarc > imagegrid éè. 

ʇʨʠ ʪʝʩʪʠʨʦʚʘʥʠʠ ʤʝʪʦʜʦʚ ʧʦʩʪʨʦʝʥʠʷ ʎʄʈ ʥʘʠʙʦʣʝʝ ʢʦʨʨʝʢʪʥʳʤʠ 

ʦʢʘʟʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ: ʤʝʪʦʜ ʩʦʟʜʘʥʠʷ ʤʘʪʨʠʮʳ ʨʝʣʴʝʬʘ DEM (ʨʝʘʣʠʟʦʚʘʥ ʩ 

ʧʦʤʦʱʴʶ ɻʀʉ-ʧʨʠʣʦʞʝʥʠʷ çSpatial Analyst > topo to rastr) ʠ ʤʝʪʦʜ 

ʪʨʠʘʥʛʫʣʷʮʠʠ (tin-ʤʦʜʝʣʠʨʦʚʘʥʠʝ), ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʧʨʠʣʦʞʝʥʠʷ ç3D-Analyst > ʉʦʟʜʘʥʠʝ Tin > ʈʝʜʘʢʪʠʨʦʚʘʥʠʝ Tinéè. ɼʘʣʴʥʝʡʰʘʷ 

ʧʨʦʮʝʜʫʨʘ ʘʥʘʣʠʟʘ ʠ ʢʦʨʨʝʢʮʠʠ ʎʄʈ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʘʷ ʙʣʦʢʦʤ çCè (ʩʤ. ʨʠʩ. 1), 

ʚʢʣʶʯʘʣʘ: 

1. ʉʥʷʪʠʝ ʯʠʩʣʦʚʳʭ ʟʥʘʯʝʥʠʡ ʚʳʩʦʪʥʳʭ ʦʪʤʝʪʦʢ ʧʦ ʪʦʯʢʘʤ ʜʚʫʭ ʢʘʪʝʛʦʨʠʡ: 

1) ʨʝʧʝʨʥʳʝ ʪʦʯʢʠ, 2) ʪʦʯʢʠ, ʥʝ ʟʘʢʨʝʧʣʝʥʥʳʝ ʥʘ ʤʝʩʪʥʦʩʪʠ, ʥʦ ʠʤʝʶʱʠʝ 

ʦʙʦʟʥʘʯʝʥʠʝ ʥʘ ʧʣʘʥʰʝʪʘʭ ʄ 1:25 000; 

2. ʊʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʝ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʜʘʪʫʤʘ WGS-84 (ʜʣʷ ʜʘʥʥʳʭ 

ʢʦʩʤʠʯʝʩʢʦʡ ʩʪʝʨʝʦʩʲʝʤʢʠ) ʚ ʩʠʩʪʝʤʫ ʂʨʘʩʦʚʩʢʦʛʦ (Pulkovo-42_Zone_14), 

ʩʯʠʪʳʚʘʥʠʝ ʚʳʩʦʪʥʳʭ ʦʪʤʝʪʦʢ ʚ ʪʝʭ ʞʝ ʪʦʯʢʘʭ (ʩʤ. ʧ. 1); 

                                                                                                                                            
ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʙʲʝʢʪʦʚʦʤʫ ʩʦʩʪʘʚʫ 

ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ ʠ ʧʣʘʥʦʚ, ʠʩʧʦʣʴʟʫʝʤʦʝ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʠʬʨʦʚʳʭ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ (ɻʆʉʊ 22268-76. ɻʝʦʜʝʟʠʷ. ʊʝʨʤʠʥʳ ʠ 

ʦʧʨʝʜʝʣʝʥʠʷ, ʩ. 13)éè [1] . 
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3. ʆʧʨʝʜʝʣʝʥʠʝ ʭʘʨʘʢʪʝʨʘ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʜʘʥʥʳʤʠ ʦ ʨʝʣʴʝʬʝ, 

ʚʳʨʘʞʝʥʥʳʤʠ ʚ ʨʘʟʥʳʭ ʤʘʩʰʪʘʙʘʭ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ï ʩ ʨʘʟʥʦʡ ʩʪʝʧʝʥʴʶ 

ʛʝʥʝʨʘʣʠʟʘʮʠʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ; 

4. ʉʦʟʜʘʥʠʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠ ʢʦʨʨʝʢʪʥʦʡ ʎʄʈ (ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʦ 

ʛʣʫʙʠʥʘʭ ʠ ʚʦʜʦʪʦʢʘʭ), ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʧʦʣʫʯʝʥʥʦʡ ʤʦʜʝʣʠ ʩ ʥʘʪʫʨʥʳʤʠ 

ʥʘʙʣʶʜʝʥʠʷʤʠ (ʠʶʥʴ 2014 ʛ.) ʠ ʙʘʪʠʤʝʪʨʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ; 

5. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʛʝʥʝʨʠʨʦʚʘʥʥʳʭ (ʥʘ ʦʩʥʦʚʝ ʎʄʈ ʠ ʎʄʄ) 

ʛʦʨʠʟʦʥʪʘʣʝʡ ʠ ʠʭ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʩ ʜʘʥʥʳʤʠ ʄ 1:25 000; 

6. ʈʘʟʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʩʦʟʜʘʥʠʶ ʎʄʈ (DEM -model) ʠ ʎʄʄ 

(DTM-model) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʠʥʪʝʨʧʦʣʷʮʠʠ ʠ 

ʘʧʧʨʦʢʩʠʤʘʮʠʠ, ʦʧʠʩʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ ʦʛʨʘʥʠʯʝʥʠʡ ʧʦʣʫʯʝʥʥʳʭ 

ʤʦʜʝʣʝʡ. 

ʇʨʦʚʝʜʝʥʥʳʡ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʤʝʞʜʫ ʪʝʩʪʠʨʫʝʤʳʤʠ ʜʘʥʥʳʤʠ,  

ʚʦ-ʧʝʨʚʳʭ, ʧʦʢʘʟʘʣ ʫʩʪʦʡʯʠʚʫʶ ʩʚʷʟʴ ʤʝʞʜʫ ʤʦʜʝʣʷʤʠ SRTM ʠ Aster GDEM 

(ʪʘʙʣ. 1, 2). ɺʦ-ʚʪʦʨʳʭ, ʥʝʦʞʠʜʘʥʥʦ ʚʳʩʦʢʦʡ ʦʢʘʟʘʣʘʩʴ ʩʚʷʟʴ ʤʝʞʜʫ SRTM ʠ 

ʜʘʥʥʳʤʠ ʦ ʨʝʣʴʝʬʝ, ʚʟʷʪʳʤʠ ʧʦ ʨʝʧʝʨʥʳʤ ʪʦʯʢʘʤ ʩ ʧʣʘʥʰʝʪʘ (ʩʤ. ʪʘʙʣ. 2). 

ʇʝʨʚʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʣʝʛʢʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ SRTM ʠ Aster GDEM, 

ʥʝʩʤʦʪʨʷ ʥʘ ʨʘʟʥʠʮʫ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʠ ʚʝʨʪʠʢʘʣʴʥʦʛʦ 

ʨʘʟʨʝʰʝʥʠʷ [4, 5 ʠ ʜʨ.] ʷʚʣʷʶʪʩʷ, ʧʦ ʩʫʪʠ, ʮʠʬʨʦʚʳʤʠ ʤʦʜʝʣʷʤʠ ʤʝʩʪʥʦʩʪʠ, ʘ 

ʥʝ ʨʝʣʴʝʬʘ ʚ ʢʣʘʩʩʠʯʝʩʢʦʤ ʧʦʥʠʤʘʥʠʠ. ʏʪʦʙʳ ʧʦʣʫʯʠʪʴ çʯʠʩʪʳʡ ʨʝʣʴʝʬè, 

ʥʝʦʙʭʦʜʠʤʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʧʨʠʤʝʥʷʪʴ ʨʷʜ ʤʘʥʠʧʫʣʷʮʠʡ, ʦʙʥʘʨʫʞʠʚʘʶʱʠʭ ʠ 

ʚʳʯʠʪʘʶʱʠʭ ʠʟ DTM-ʤʦʜʝʣʠ ʢʦʥʪʫʨʳ ʦʙʲʝʢʪʦʚ, ʩʦʟʜʘʶʱʠʭ ʵʬʬʝʢʪ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʨʝʣʴʝʬʘ. 

ɺʪʦʨʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʧʨʦʷʚʠʣʘʩʴ ʚʩʣʝʜʩʪʚʠʝ ʢʦʨʨʝʢʪʥʦʡ ʦʙʨʘʙʦʪʢʠ 

ʜʘʥʥʳʭ SRTM. ʂʘʢ ʥʘʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʵʪʦ ʧʨʠʟʥʘʢ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʦʛʦ 

ʢʘʯʝʩʪʚʘ SRTM-ʤʦʜʝʣʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʝʝ ʛʝʥʝʨʘʣʠʟʦʚʘʥʥʦʩʪʴ (ʨʝʟʫʣʴʪʘʪ 

ʠʥʪʝʨʧʦʣʷʮʠʡ ʧʨʦʧʫʩʢʦʚ, ʫʩʪʨʘʥʝʥʠʡ ʪʘʢ ʥʘʟʳʚʘʝʤʳʭ çʷʤè, çʘʨʪʝʬʘʢʪʦʚè ʠ ʜʨ.). 

ɺ ʢʦʥʪʝʢʩʪʝ ʨʝʰʘʝʤʳʭ ʟʘʜʘʯ ʘʢʮʝʥʪʠʨʫʝʤ ʚʥʠʤʘʥʠʝ ʥʘ ʚʝʨʠʬʠʢʘʮʠʶ 

ʨʘʙʦʯʝʡ ʚʝʨʩʠʠ ʎʄʈ, ʩʦʟʜʘʥʥʦʡ ʜʣʷ ʫʯʘʩʪʢʘ ʧʦʡʤʳ ɺ. ʆʙʠ çɹʘʨʥʘʫʣ-

ʐʝʣʘʙʦʣʠʭʘè ʩ ʰʘʛʦʤ 20 ʤ. ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʠʟ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʎʄʈ, ʧʨʦʚʝʜʝʥʥʳʡ ʥʘ ʦʩʥʦʚʝ ʚʳʩʦʢʦʪʦʯʥʳʭ GPS-ʠʟʤʝʨʝʥʠʡ 

(ʠʟʤʝʨʝʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʚ ʨʘʡʦʥʝ ʧʦʩ. ʀʣʴʠʯʘ) ʧʦʟʚʦʣʠʣ ʦʧʨʝʜʝʣʠʪʴ ʨʘʟʥʠʮʫ 
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ʠʟʤʝʨʝʥʥʳʭ ʠ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʥʥʳʭ ʚʳʩʦʪʥʳʭ ʟʥʘʯʝʥʠʡ,  ʘ ʪʘʢʞʝ ʚʳʯʠʩʣʠʪʴ 

ʩʪʘʥʜʘʨʪʥʦʝ ʦʪʢʣʦʥʝʥʠʝ (s). ʇʦ ʥʘʰʠʤ ʨʘʩʯʝʪʘʤ s ʦʢʘʟʘʣʦʩʴ ʨʘʚʥʳʤ (s = Ñ 1,3 

ʤ), ʯʪʦ ʷʚʣʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʭʦʨʦʰʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʥʝ ʪʦʣʴʢʦ ʎʄʈ, ʥʦ ʠ 

ʪʝʭʥʦʣʦʛʠʠ ʝʝ ʠʟʛʦʪʦʚʣʝʥʠʷ. 

ʊʘʙʣʠʮʘ 1 

ɿʥʘʯʝʥʠʷ ʢʦʨʨʝʣʷʮʠʠ, ʚʳʯʠʩʣʝʥʥʦʡ ʧʦ ʪʦʯʢʘʤ ʪʦʧʦʦʩʥʦʚʳ ʤʘʩʰʪʘʙʘ 1:25 000 

 Srtm  Aster GDEM h_100k h_25k 

Srtm  1.0 0.85 0.37 0.56 

Aster GDEM  1.0 0.39 0.55 

h_100k   1.0 0.44 

h_25k    1.0 

ʊʘʙʣʠʮʘ 2 

ɿʥʘʯʝʥʠʷ ʢʦʨʨʝʣʷʮʠʠ, ʚʳʯʠʩʣʝʥʥʦʡ ʧʦ ʨʝʧʝʨʥʳʤ ʪʦʯʢʘʤ  

 Srtm  Aster GDEM h_100k h_25k 

Srtm  1.0 0.97 0.52 0.70 

Aster GDEM  1.0 0.56 0.64 

h_100k   1.0 0.37 

h_25k    1.0 

ʇʨʠʤʝʯʘʥʠʝ: h_100k ï ʜʘʥʥʳʝ ʦ ʨʝʣʴʝʬʝ, ʩʥʷʪʳʝ ʩ ʎʂʆ ʚ ʤʘʩʰʪʘʙʝ 1:100 000, 

   h_25k ï ʜʘʥʥʳʝ ʦ ʨʝʣʴʝʬʝ, ʩʥʷʪʳʝ ʩ ʧʣʘʥʰʝʪʘ ʚ ʤʘʩʰʪʘʙʝ 1:25 000 
 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠ ʚʳʚʦʜʳ. ɼʣʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʀʄʉ, ʤʦʜʝʣʠʨʫʶʱʝʡ ʦʧʘʩʥʳʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʩʠʪʫʘʮʠʠ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʷ, 

ʘʚʪʦʨʘʤʠ ʧʨʝʜʣʦʞʝʥʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʙʥʦʚʣʝʥʠʷ 

ʧʣʘʥʦʚʳʭ ʠ 3D-ʤʦʜʝʣʝʡ ʨʝʣʴʝʬʘ ʧʦʡʤʳ ʠ ʨʫʩʣʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʠ 

ʜʝʪʘʣʴʥʦʩʪʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʤʦʜʝʣʝʡ ʤʦʞʥʦ ʧʨʝʜʣʦʞʠʪʴ ʥʘʠʙʦʣʝʝ ʙʳʩʪʨʳʡ 

ʩʧʦʩʦʙ ʨʘʟʨʘʙʦʪʢʠ ʎʄʈ (ʥʘʧʨʠʤʝʨ, ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ SRTM, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʜʠʘʧʘʟʦʥʫ ʦʪ 1:50 000 ʜʦ 1:100 000) ʣʠʙʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʪʝʭʥʦʣʦʛʠʶ ʩʦʟʜʘʥʠʷ 

ʛʠʙʨʠʜʥʳʭ ʤʦʜʝʣʝʡ, ʦʩʥʦʚʘʥʥʳʭ ʥʘ ʩʦʯʝʪʘʥʠʠ ʨʘʜʘʨʥʦʡ ʠʥʪʝʨʬʝʨʦʤʝʪʨʠʠ ʩ 

ʧʘʨʘʣʣʝʣʴʥʦʡ ʦʮʠʬʨʦʚʢʦʡ ʥʘʠʙʦʣʝʝ ʩʣʦʞʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʨʫʩʣʦʚʳʭ ʧʨʦʤʝʨʦʚ.  

ʏʪʦ ʢʘʩʘʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚ ʧʨʠʤʝʥʝʥʠʷ Aster GDEM (ʚʝʨʩʠʷ 2), ʪʦ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ SRTM (ʪʘʢʞʝ ʚʝʨʩʠʷ 2) ʵʪʠ ʜʘʥʥʳʝ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ çʩʳʨʳʝè, 

ʦʥʠ ʩʦʜʝʨʞʘʪ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʦʩʮʠʣʣʷʮʠʠ, ʧʨʦʧʫʩʢʠ ʠ ʘʨʪʝʬʘʢʪʳ. ɼʣʷ ʠʭ 

ʜʦʨʘʙʦʪʢʠ ʪʨʝʙʫʝʪʩʷ ʵʬʬʝʢʪʠʚʥʘʷ ʤʝʪʦʜʠʢʘ, ʧʦʟʚʦʣʷʶʱʘʷ ʙʳʩʪʨʦ ʫʩʪʨʘʥʷʪʴ 

ʙʦʣʴʰʠʥʩʪʚʦ ʥʝʜʦʩʪʦʚʝʨʥʳʭ ʘʨʪʝʬʘʢʪʦʚ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚ ʭʦʜʝ ʪʘʢʦʡ 

ʢʦʨʨʝʢʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʩʦʭʨʘʥʠʪʴ ʠʩʭʦʜʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʜʘʥʥʦʛʦ ʚʠʜʘ 

ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʚʳʩʦʪ, ʢʦʪʦʨʳʝ ʟʘʢʣʶʯʘʝʪʩʷ ʠʤʝʥʥʦ ʚ ʚʳʩʦʢʦʡ ʜʝʪʘʣʠʟʘʮʠʠ. 
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ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʧʨʦʝʢʪʘ ʉʆ ʈɸʅ  VII.76.1.1 çʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʠ ʨʘʟʨʘʙʦʪʢʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʤʦʜʝʣʠʨʫʶʱʠʭ ʩʠʩʪʝʤ ʦʧʝʨʘʪʠʚʥʦʛʦ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʦʧʘʩʥʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʡ ʜʣʷ ʢʨʫʧʥʳʭ ʨʝʯʥʳʭ ʩʠʩʪʝʤ ʉʠʙʠʨʠè 

ʧʨʠ ʯʘʩʪʠʯʥʦʡ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʧʘʨʪʥʝʨʩʢʦʛʦ ʧʨʦʝʢʪʘ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʉʆ ʈɸʅ 74  çʈʘʟʨʘʙʦʪʢʘ ʧʨʠʥʮʠʧʦʚ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʚʳʯʠʩʣʠʪʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʙʨʘʙʦʪʢʠ ʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʳʭ 

ʩʧʫʪʥʠʢʦʚʳʭ ʠʟʦʙʨʘʞʝʥʠʡ ʚʳʩʦʢʦʛʦ ʠ ʩʚʝʨʭʚʳʩʦʢʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ (ʜʣʷ 

ʥʘʫʢ ʦ ɿʝʤʣʝ, ʵʢʦʣʦʛʠʠ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ)è. 
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ANOMALY FLOOD IN 2014 IN ALTAY 

Lyutsiger A.O. 

 
ɸʥʥʦʪʘʮʠʷ. ʉʬʦʨʤʠʨʦʚʘʚʰʠʡʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ ʚ ʢʦʥʮʝ ʤʘʷ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʡ ʧʦ ʩʚʦʠʤ ʧʘʨʘʤʝʪʨʘʤ ʧʘʚʦʜʦʢ ʥʝ ʠʤʝʝʪ ʘʥʘʣʦʛʦʚ ʟʘ ʚʩʶ ʠʩʪʦʨʠʶ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ. ɽʛʦ ʧʦʩʣʝʜʩʪʚʠʷ ʝʱʝ ʜʦ ʢʦʥʮʘ ʥʝ ʧʦʜʩʯʠʪʘʥʳ. ʅʝʪ 

ʧʦʢʘ ʠ ʧʦʜʨʦʙʥʦʛʦ ʦʧʠʩʘʥʠʷ ʜʘʥʥʦʛʦ ʷʚʣʝʥʠʷ. ɺ ʵʪʦʡ ʩʪʘʪʴʝ ʦʙʦʙʱʝʥʳ ʦʧʝʨʘʪʠʚʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʧʨʠʚʝʜʝʥʳ ʧʝʨʚʳʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ 

ʤʘʪʝʨʠʘʣʳ. 

Annotation. Catastrophic by its parameters flood formed at the end of May 2014 on the 

territory of Altay Republic donôt have any analogs during the all history of hydrometeorologic 

monitoring in Altay region. Its repercussions doesnôt completely estimated yet. Detailed description 

is not present as well. Operative data of hydrometeorologic monitoring are generalized in this paper 

and primary analysis is shown. 

 

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʘʥʦʤʘʣʠʠ 

ɺʦʦʙʱʝ ʧʨʝʜʰʝʩʪʚʦʚʘʚʰʠʡ ʘʥʦʤʘʣʴʥʦʤʫ ʧʘʚʦʜʢʫ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ 

ʠʟʦʙʠʣʦʚʘʣ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʦʪʢʣʦʥʝʥʠʷʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. 

ʊʘʢ ʥʦʷʙʨʴ 2013ʛ. ʧʦ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʫ,  ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʘʥʦʤʘʣʴʥʦ ʪʝʧʣʦʡ  ʠ ʪʝʧʣʦʡ ʧʦʛʦʜʳ. ʅʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 

ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʷ ʩʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʙʳʣʘ ʙʣʠʟʢʦʡ ʢ 

ʨʝʢʦʨʜʥʦʡ, ʘ ʧʦ ʩʝʚʝʨʥʳʤ ʨʘʡʦʥʘʤ, ʥʘ ʢʨʘʡʥʝʤ ʶʛʦ-ʟʘʧʘʜʝ ʠ ʣʦʢʘʣʴʥʦ ʥʘ 

ʚʦʩʪʦʢʝ ʥʦʷʙʨʴ ʩʪʘʣ ʨʝʢʦʨʜʥʦ-ʪʝʧʣʳʤ ʟʘ ʧʦʩʣʝʜʥʠʝ 80 ʣʝʪ ʥʘʙʣʶʜʝʥʠʡ (ʚ 

ɹʘʨʥʘʫʣʝ ʟʘ 175 ʣʝʪ). ɺ ʘʙʩʦʣʶʪʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʩʨʝʜʥʷʷ ʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʠʣʘ ʤʠʥʫʩ 0,1...1,5 Áʉ, ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʠ ʚ  ʮʝʥʪʨʝ ʦʪ 0,0 Áʉ ʜʦ 

ʧʣʶʩ 0,9 Áʉ, ʯʪʦ ʚʳʰʝ ʥʘ 5-7Á ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ. 

ʂʣʠʤʘʪʠʯʝʩʢʘʷ ʟʠʤʘ, ʢʦʪʦʨʘʷ ʥʘʩʪʫʧʘʝʪ ʧʦʩʣʝ ʫʩʪʦʡʯʠʚʦʛʦ ʧʝʨʝʭʦʜʘ 

ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʯʝʨʝʟ 0 Üʉ, ʥʘʯʘʣʘʩʴ 7-8 ʥʦʷʙʨʷ, ʯʪʦ 

ʧʦʟʞʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ ʜʘʪʳ ʥʘ 10-13 ʜʥʝʡ, ʤʝʩʪʘʤʠ ʥʘ ʶʛʝ ʥʘ 3-6 ʜʥʝʡ. 

ʆʩʘʜʢʠ ʚʳʧʘʜʘʣʠ ʚ ʚʠʜʝ ʜʦʞʜʷ, ʤʦʢʨʦʛʦ ʩʥʝʛʘ ʠ ʩʥʝʛʘ. ɺʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ 

(ʤʝʩʪʘʤʠ ʥʘ ʶʛʝ ʠ ʥʘ ʚʦʩʪʦʢʝ ʢʨʘʷ ʚ ʢʦʥʮʝ ʧʝʨʚʦʡ) ʫʩʪʘʥʘʚʣʠʚʘʣʩʷ ʩʥʝʞʥʳʡ 

ʧʦʢʨʦʚ, ʢʦʪʦʨʳʡ ʨʘʟʨʫʰʠʣʩʷ ʠʟ-ʟʘ ʘʥʦʤʘʣʠʠ ʪʝʧʣʘ ʠ ʞʠʜʢʠʭ ʦʩʘʜʢʦʚ ʚ 

ʧʦʩʣʝʜʥʠʡ ʜʝʥʴ ʤʝʩʷʮʘ. ʉʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 
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ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʷ ʩʦʩʪʘʚʠʣʦ ʦʪ 20-30 ʤʤ ʜʦ 35-45 ʤʤ, ʤʝʩʪʘʤʠ ʚ ʧʨʝʜʛʦʨʴʷʭ 

ɸʣʪʘʷ ʠ ʉʘʣʘʠʨʘ, ʚ ʨʘʡʦʥʘʭ ʶʞʥʦʡ ʧʦʣʦʚʠʥʳ ɹʠʡʩʢʦ-ʏʫʤʳʰʩʢʦʡ ʟʦʥʳ 55-80 

ʤʤ, ʚ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ ʤʝʩʷʯʥʦʡ ʩʫʤʤʦʡ ʦʪ 80-100% ʜʦ 110-

155%, ʚ ʧʨʝʜʛʦʨʴʷʭ ʉʘʣʘʠʨʘ 170%. 

ɼʝʢʘʙʨʴ ʧʨʦʜʦʣʞʠʣ ʵʪʫ ʪʝʥʜʝʥʮʠʶ. ʆʥ, ʧʦ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʫ,  

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʘʥʦʤʘʣʴʥʦ ʪʝʧʣʦʡ ʠ ʪʝʧʣʦʡ ʧʦʛʦʜʳ. ʉʨʝʜʥʷʷ 

ʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʠʣʘ ʤʠʥʫʩ 5,5...8,5 Áʉ,  ʯʪʦ ʚʳʰʝ ʥʘ 5-6Á 

(ʣʦʢʘʣʴʥʦ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʥʘ 4Á, ʥʘ ʢʨʘʡʥʝʤ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʥʘ 7Á) 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 80 ʣʝʪ 

ʥʘʙʣʶʜʝʥʠʡ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʦʚ ʢʨʘʷ ʜʝʢʘʙʨʴ 2013 ʛʦʜʘ 

ʦʢʘʟʘʣʩʷ ʨʝʢʦʨʜʥʦ ʪʝʧʣʳʤ. 

ʆʩʘʜʢʠ ʚʳʧʘʜʘʣʠ ʚ ʚʠʜʝ ʜʦʞʜʷ, ʤʦʢʨʦʛʦ ʩʥʝʛʘ ʠ ʩʥʝʛʘ. ʀʟ-ʟʘ ʘʥʦʤʘʣʠʠ 

ʪʝʧʣʘ ʠ ʞʠʜʢʠʭ ʦʩʘʜʢʦʚ ʟʘʬʠʢʩʠʨʦʚʘʥ ʩʭʦʜ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʨʘʡʦʥʦʚ ʚ ʥʘʯʘʣʝ ʤʝʩʷʮʘ. ʆʩʘʜʢʦʚ ʚ ʩʫʤʤʝ ʟʘ ʜʝʢʘʙʨʴ ʚʳʧʘʣʦ ʦʪ 11-20 ʤʤ 

(ʧʨʝʦʙʣʘʜʘʝʪ ʶʛ, ʶʛʦ-ʚʦʩʪʦʢ, ʤʝʩʪʘʤʠ ʥʘ ʟʘʧʘʜʝ ʠ ʩʝʚʝʨʝ) ʜʦ 21-31 ʤʤ, ʥʘ 

ʩʝʚʝʨʝ ʇʨʠʦʙʴʷ, ʚ ʧʨʝʜʛʦʨʴʷʭ ʉʘʣʘʠʨʘ ʠ ʚ ʟʘʧʘʜʥʳʭ ʧʨʝʜʛʦʨʴʷʭ ɸʣʪʘʷ 33-46 ʤʤ, 

ʚ ʉʦʣʦʥʝʰʥʦʤ 7 ʤʤ. ɺ ʩʨʘʚʥʝʥʠʠ ʩʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ ʤʝʩʷʯʥʦʡ ʩʫʤʤʦʡ: ʚ 

ʟʘʧʘʜʥʦʡ ʧʦʣʦʚʠʥʝ ʢʨʘʷ, ʤʝʩʪʘʤʠ ʥʘ ʶʛʝ ʠ ʣʦʢʘʣʴʥʦ  ʚ ʧʨʝʜʛʦʨʴʷʭ ʉʘʣʘʠʨʘ ʦʪ 

75-100% ʜʦ 110-140%, ʥʘ ʩʝʚʝʨʝ ʚʦʩʪʦʯʥʦʡ ʂʫʣʫʥʜʳ ʠ ʇʨʠʦʙʴʷ 170-175%,  

ʥʝʜʦʙʦʨ ʦʩʘʜʢʦʚ (50-70%) ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʡʦʥʦʚ ʚʦʩʪʦʯʥʦʡ ʧʦʣʦʚʠʥʳ, 

ʣʦʢʘʣʴʥʦ ʚ ʟʘʧʘʜʥʳʭ ʧʨʝʜʛʦʨʴʷʭ ɸʣʪʘʷ, ʚ ʉʦʣʦʥʝʰʥʦʤ 30%. 

ʋʩʪʦʡʯʠʚʳʡ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʦʚ ʢʨʘʷ 

ʦʙʨʘʟʦʚʘʣʩʷ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʜʝʢʘʙʨʷ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʦʚ, 

ʤʝʩʪʘʤʠ ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ð ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʜʝʢʘʙʨʷ, ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʢʨʘʷ  

- ʚ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʥʦʷʙʨʷ, ʯʪʦ ʧʦʟʞʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʩʨʦʢʦʚ  ʥʘ 25-35 

ʜʥʝʡ, ʥʘ ʚʦʩʪʦʢʝ ʥʘ 40 ʜʥʝʡ. 

ʊʘʢ ʢʘʢ ʦʩʝʥʴ 2013 ʛʦʜʘ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ ʘʥʦʤʘʣʴʥʦ ʪʝʧʣʦʡ ʧʦʛʦʜʦʡ ʩ 

ʦʩʘʜʢʘʤʠ ʚ ʧʨʝʜʝʣʘʭ ʠ ʚʳʰʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʥʦʨʤ ʪʦ ʥʘ ʨʝʢʘʭ ʢʨʘʷ 

ʧʦʜʜʝʨʞʠʚʘʣʠʩʴ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ ʚʦʜʳ. ʇʝʨʚʳʝ ʣʝʜʦʚʳʝ ʷʚʣʝʥʠʷ ʥʘ 
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ʨʝʢʘʭ ʧʦʷʚʠʣʠʩʴ ʥʘ 19-22 ʜʥʷ ʧʦʟʞʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʜʘʪ. ʃʝʜʦʩʪʘʚ 

ʫʩʪʘʥʦʚʠʣʩʷ ʥʘ ʆʙʠ ʚʦ ʚʪʦʨʦʡ ʜʝʢʘʜʝ ʜʝʢʘʙʨʷ (ʪʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1 

 

ʈʝʢʘ 

 

ʇʫʥʢʪ 

ʥʘʙʣʶʜʝʥʠʷ 

ʜʘʪʘ 

ʧʦʷʚʣʝ-

ʥʠʷ ʣʴʜʘ 

ʫʨʦʚʝʥʴ 

ʚʦʜʳ 

(ʩʤ) 

ɼʘʪʘ ʧʦʷʚ-

ʣʝʥʠʷ ʣʴʜʘ 

ʚ 2012 ʛ. 

ʄʥʦʛʦʣʝʪʥʠʝ  

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ  

ʜʘʪ ʣʝʜʦʦʙʨʘʟʦʚʘʥʠʷ 

 ʨʘʥʥʷʷ ʩʨʝʜʥʷʷ ʧʦʟʜʥʷʷ 

ʆʙʴ ʌʦʤʠʥʩʢʦʝ* 27.11 -23 08.11 17.10 05.11 24.11 

ʆʙʴ ʋʯ.ʇʨʠʩʪʘʥʴ 25.11 236 08.11 17.10 05.11 28.11 

ʆʙʴ ɹʘʨʥʘʫʣ 26.11 79 08.11 16.10 03.11 24.11 

ʆʙʴ ʂʘʤʝʥʴ-ʥʘ-ʆʙʠ 23.11 416 08.11 17.10 03.11 26.11 

ɹʠʷ ɹʠʡʩʢ 26.11 55 08.11 19.10 06.11 24.11 

ʂʘʪʫʥʴ ʉʨʦʩʪʢʠ 27.11 217 08.11 24.10 08.11 27.11 

ʏʘʨʳʰ ʏʘʨʳʰʩʢʠʡ 25.11 36 08.11 17.10 04.11 24.11 

 

ʃʝʜʦʦʙʨʘʟʦʚʘʥʠʝ ʥʘ ʨʝʢʘʭ ʙʘʩʩʝʡʥʘ ʆʙʠ (ʦʩʝʥʴ 2013) 

ʗʥʚʘʨʴ 2014ʛ. ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʢʨʘʡʥʝ ʥʝʫʩʪʦʡʯʠʚʦʡ ʧʦʛʦʜʦʡ, 

ʥʝʦʜʥʦʨʦʜʥʦʡ, ʧʦ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʫ, ʧʝʨʚʦʡ ʜʝʢʘʜʦʡ, ʘʥʦʤʘʣʴʥʦ-ʪʝʧʣʦʡ, 

ʩ ʦʪʪʝʧʝʣʷʤʠ, ʚʪʦʨʦʡ ʠ ʘʥʦʤʘʣʴʥʦ ʭʦʣʦʜʥʦʡ ʪʨʝʪʴʝʡ, ʦʯʝʥʴ ʥʝʨʘʚʥʦʤʝʨʥʳʤʠ 

ʦʩʘʜʢʘʤʠ, ʫʤʝʨʝʥʥʳʤʠ ʠ ʩʠʣʴʥʳʤʠ ʚʝʪʨʘʤʠ, ʩ ʤʝʪʝʣʷʤʠ ʠ ʧʦʟʝʤʢʘʤʠ. 

ʉʨʝʜʥʷʷ ʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʠʣʘ ʤʠʥʫʩ 11,5...17,0 Áʉ, 

ʯʪʦ ʚ ʦʩʥʦʚʥʦʤ ʚ ʧʨʝʜʝʣʘʭ ʦʙʳʯʥʦʛʦ, ʚ ʧʨʝʜʛʦʨʴʝ ɸʣʪʘʷ ʥʘ 2Á ʚr ʰʝ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ.  ʆʩʘʜʢʦʚ ʚ ʩʫʤʤʝ ʟʘ ʷʥʚʘʨʴ ʚʳʧʘʣʦ ʦʪ 11-20 ʤʤ 

ʜʦ 21-30 ʤʤ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʦʚ, ʣʦʢʘʣʴʥʦ ʥʘ ʶʛʝ, ʩʝʚʝʨʦ-ʟʘʧʘʜʝ 

ʢʨʘʷ 31-51 ʤʤ ʠʣʠ ʦʪ 55-65% ʜʦ 75-120%, ʥʘ ʩʝʚʝʨʝ, ʤʝʩʪʘʤʠ ʥʘ ʟʘʧʘʜʝ ʠ 

ʚʦʩʪʦʢʝ ʢʨʘʷ 130-165% ʦʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ ʤʝʩʷʯʥʦʡ ʩʫʤʤʳ. ʄʝʥʴʰʝ ʚʩʝʛʦ 

ʦʩʘʜʢʦʚ (8-9 ʤʤ ʠʣʠ 40-50%) ʚʳʧʘʣʦ ʤʝʩʪʘʤʠ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʢʨʘʷ. 

ʌʝʚʨʘʣʴ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʦʥʠʞʝʥʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ 

ʨʝʞʠʤʘ, ʩʫʨʦʚʳʤʠ ʤʦʨʦʟʘʤʠ ʚ ʧʝʨʚʦʡ, ʪʨʝʪʴʝʡ ʧʷʪʠʜʥʝʚʢʝ ʠ ʚ ʩʝʨʝʜʠʥʝ ʪʨʝʪʴʝʡ 

ʜʝʢʘʜʳ. ʌʠʢʩʠʨʦʚʘʣʠʩʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʫʪʦʯʥʳʝ ʧʝʨʝʧʘʜʳ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, 

ʩ ʘʥʦʤʘʣʠʝʡ ʪʝʧʣʘ ʚ ʢʦʥʮʝ ʚʪʦʨʦʡ - ʥʘʯʘʣʝ ʪʨʝʪʴʝʡ ʜʝʢʘʜʳ, ʩ ʦʪʪʝʧʝʣʷʤʠ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʡʦʥʦʚ ʢʨʘʷ 20-23 ʬʝʚʨʘʣʷ. ʉʨʝʜʥʝʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʠʣʘ ʤʠʥʫʩ 17...22 Áʉ, ʯʪʦ ʥʠʞʝ ʩʨʝʜʥʝʡ ʤʥʦʛʦʣʝʪʥʝʡ ʠ 

ʪʝʤʧʝʨʘʪʫʨʳ ʥʘ 4-6Á. ʉʫʤʤʘ ʦʩʘʜʢʦʚ ʥʘ ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʷ 
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ʩʦʩʪʘʚʠʣʘ ʦʪ 11-20 ʤʤ (ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʠ ʶʛʦ-ʚʦʩʪʦʢʝ) ʜʦ 21-35 ʤʤ, ʥʘ ʶʛʝ 

ʇʨʠʘʣʪʘʡʩʢʦʡ, ʚ ʮʝʥʪʨʝ ʠ ʶʛʝ ɹʠʡʩʢʦ-ʏʫʤʳʰʩʢʦʡ ʟʦʥʳ 50-55 ʤʤ ʠʣʠ ʦʪ ʦʜʥʦʡ 

ʜʦ ʧʦʣʫʪʦʨʘ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʤʝʩʷʯʥʳʭ ʩʫʤʤ (ʣʦʢʘʣʴʥʦ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ  ʠ 

ʶʛʦ-ʚʦʩʪʦʢʝ ʜʦ ʜʚʫʭ). ɺ ʮʝʥʪʨʝ ʂʫʣʫʥʜʳ ʠ ɸʣʪʘʡʩʢʦʡ ʟʦʥʳ ʚʳʧʘʣʦ ʚʩʝʛʦ 4-9 

ʤʤ ʠʣʠ 30-50% ʤʝʩʷʯʥʦʡ ʤʥʦʛʦʣʝʪʥʝʡ ʩʫʤʤʳ. 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʳ ʠʪʦʛʦʚʳʝ ʜʘʥʥʳʝ ʟʘʧʘʩʘ ʚʦʜʳ ʚ ʩʥʝʞʥʦʤ ʧʦʢʨʦʚʝ 

ʧʦ ʙʘʩʩʝʡʥʘʤ ʨʝʢ. 

ʊʘʙʣʠʮʘ 2 

  

  ʧ/ʧ   
 ɹʘʩʩʝʡʥ  

 ɿʘʧʘʩ ʚʦʜʳ ʚ ʩʥʝʞʥʦʤ ʧʦʢʨʦʚʝ  

 ʚ % ʦʪ ʥʦʨʤʳ ʥʘ  

 28.02  

 ʚ % ʦʪ ʥʦʨʤʳ ʤʘʢʩʠ-  

 ʤʘʣʴʥʳʭ ʩʥʝʛʦʟʘʧʘʩʦʚ  

 28.02.2014ʛ.   28.02.2013ʛ.   28.02.2014ʛ.   28.02.2013ʛ.  

1 2 3 4 5 6 

2   ɹʠʷ    60   159   54   142  

3   ʂʘʪʫʥʴ    68   130   58   111  

4   ʏʘʨʳʰ    56   102   43   81  

5   ɸʣʝʡ    65   193   55   163  

6   ʆʙʴ ʜʦ ɹʘʨʥʘʫʣʘ    63   158   53   134  

7   ʏʫʤʳʰ    84   162   73   139  

8   ʂʫʣʫʥʜʘ    77   202   65   168  

9   ɹʫʨʣʘ    106   183   88   153  

 

ʄʘʨʪ 2014 ʛʦʜʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʜʥʝʡ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʧʦʚʳʰʝʥʥʳʤ 

ʬʦʥʦʤ ʪʝʤʧʝʨʘʪʫʨ, ʨʝʢʦʨʜʥʳʤʠ ʠ ʙʣʠʟʢʦ ʢ ʨʝʢʦʨʜʘʤ ʩʨʝʜʥʝ ʜʝʢʘʜʥʳʤʠ 

ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʦʟʜʫʭʘ ʚʦ ʚʪʦʨʦʡ ʠ ʪʨʝʪʴʝʡ ʜʝʢʘʜʘʭ, ʚ ʥʘʯʘʣʝ ʤʝʩʷʮʘ ʩ 

ʤʝʞʜʫʩʫʪʦʯʥʳʤʠ  ʧʝʨʝʧʘʜʘʤʠ ʪʝʤʧʝʨʘʪʫʨʳ, ʘ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʷ ʠ ʚ ʪʝʯʝʥʠʝ 

ʩʫʪʦʢ. ʈʘʥʴʰʝ ʦʙʳʯʥʦʛʦ, ʥʘ ʜʚʝ ʩ ʧʦʣʦʚʠʥʦʡ ð ʪʨʠ ʩ ʧʦʣʦʚʠʥʦʡ ʥʝʜʝʣʠ, 

ʩʨʝʜʥʝʩʫʪʦʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʫʩʪʦʡʯʠʚʦ ʧʝʨʝʰʣʘ ʯʝʨʝʟ 0Üʉ. 

ɺ ʧʝʨʠʦʜ ʩ 16ʛʦ ʧʦ 31 ʤʘʨʪʘ ʧʨʦʠʟʦʰʣʦ ʨʘʟʨʫʰʝʥʠʝ ʫʩʪʦʡʯʠʚʦʛʦ 

ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʧʝʨʠʦʜ ʩ 16ʛʦ ʧʦ 31 ʤʘʨʪʘ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʟʘʧʘʜʥʳʭ, 

ʶʞʥʳʭ ʠ ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ʢʨʘʷ ʨʘʥʴʰʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʜʘʪ ʥʘ ʜʚʝ ʩ 

ʧʦʣʦʚʠʥʦʡ - ʪʨʠ ʩ ʧʦʣʦʚʠʥʦʡ ʥʝʜʝʣʠ, ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ, ʚʦʩʪʦʢʝ, ʣʦʢʘʣʴʥʦ ʥʘ 

ʶʛʦ-ʟʘʧʘʜʝ ʥʘ ʦʜʥʫ - ʧʦʣʪʦʨʳ ʥʝʜʝʣʠ. ʉʫʤʤʘ ʦʩʘʜʢʦʚ ʥʘ ʧʨʝʦʙʣʘʜʘʶʱʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʷ ʩʦʩʪʘʚʠʣʘ 10-20 ʤʤ, ʤʝʩʪʘʤʠ ʚ ʩʪʝʧʥʳʭ ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʘʭ, 

ʣʦʢʘʣʴʥʦ ʥʘ ʩʝʚʝʨʝ ʠ ʶʛʝ 21-24 ʤʤ (ʚ ɿʤʝʠʥʦʛʦʨʩʢʝ 32 ʤʤ) ʠʣʠ 80-120 % ʩʨʝʜʥʝ 
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ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʩʷʯʥʦʡ ʩʫʤʤʳ, ʣʦʢʘʣʴʥʦ ʚ ʂʫʣʫʥʜʝ 130-165 %, ʤʝʩʪʘʤʠ ʚ 

ʮʝʥʪʨʝ ʢʨʘʷ  50-65 %.  

ʆʪʜʝʣʴʥʦʛʦ ʚʥʠʤʘʥʠʷ ʟʘʩʣʫʞʠʚʘʝʪ ʪʨʝʪʴʷ ʜʝʢʘʜʳ ʤʘʨʪʘ. ɽʝ ʩʨʝʜʥʷʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʠʣʘ ʧʣʶʩ 2é4 Üʉ, ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʧʣʶʩ 1,5 Üʉ, ʯʪʦ 

ʚʳʰʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ ʥʘ 6-8Ü. ʊʘʢ ʘʥʦʤʘʣʴʥʦ ʪʝʧʣʦ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʤʘʨʪʘ 

ʟʘ 86 ʣʝʪ ʤʝʪʝʦʥʘʙʣʶʜʝʥʠʡ ʙʳʣʦ ʥʝʦʜʥʦʢʨʘʪʥʦ:  ʣʦʢʘʣʴʥʦ ʥʘ ʶʛʝ, ʩʝʚʝʨʦ-

ʚʦʩʪʦʢʝ ʚ 1989, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʡʦʥʦʚ ʢʨʘʷ ʚ 2001ʛ, ʥʘ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ʚ 2002ʛ, 

ʤʝʩʪʘʤʠ ʥʘ ʶʛʦ-ʟʘʧʘʜʝ ʠ ʚ ʮʝʥʪʨʝ ʢʨʘʷ ʚ 2008ʛ. ʊʦʣʴʢʦ ʚ ʯʘʩʪʠ ʩʝʚʝʨʥʳʭ ʠ 

ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʦʚ ʢʨʘʷ ʚ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʤʘʨʪʘ  2014ʛ  ʩʦʩʪʦʷʣʩʷ ʨʝʢʦʨʜ ʪʝʧʣʘ 

(ʩʨʝʜʥʝʜʝʢʘʜʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ 0,5-1,5Ü ʚʳʰʝ, ʯʝʤ ʚ 2001ʛ). 

ʀʥʪʝʥʩʠʚʥʦʝ ʥʘʨʘʩʪʘʥʠʝ ʪʝʧʣʘ ʚ ʢʦʥʮʝ ʜʝʢʘʜʳ ʦʙʝʩʧʝʯʠʣʦ ʧʝʨʝʭʦʜ 

ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʯʝʨʝʟ ʧʣʶʩ 5 Üʉ 29-31 ʤʘʨʪʘ, ʯʪʦ ʨʘʥʴʰʝ 

ʦʙʳʯʥʳʭ ʜʘʪ ʥʘ ʦʜʥʫ-ʜʚʝ, ʚ ʨʷʜʝ ʩʝʚʝʨʥʳʭ ʠ ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʦʚ ʥʘ ʪʨʠ ʥʝʜʝʣʠ 

ɸʥʦʤʘʣʴʥʦ ʪʝʧʣʘʷ ʧʦʛʦʜʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʦʪʪʘʠʚʘʥʠʶ ʧʦʯʚʳ ʩʚʝʨʭʫ. ʅʘ 31 

ʤʘʨʪʘ ʧʦʯʚʘ ʦʪʪʘʷʣʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʛʣʫʙʠʥʫ  ʦʪ 15-30 ʩʤ ʜʦ 35-50 ʩʤ (ʚ 

ʂʣʶʯʘʭ 85 ʩʤ), ʥʘ ʚʦʩʪʦʢʝ ʥʘ 5-10 ʩʤ, ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢʝ ʦʪʪʘʠʚʘʥʠʝ ʥʝ 

ʥʘʙʣʶʜʘʣʦʩʴ ʠʣʠ ʩʦʩʪʘʚʠʣʦ ʥʝ ʙʦʣʝʝ 1 ʩʤ. 

ʀʪʦʛʦʤ ʪʘʢʦʡ ʘʥʦʤʘʣʠʠ ʩʪʘʣʦ ʇʦʩʪʘʥʦʚʣʝʥʠʝ ɻʫʙʝʨʥʘʪʦʨʘ ɸʣʪʘʡʩʢʦʛʦ 

ʢʨʘ̫ ɸ.ɹ. ʂʘʨʣʠʥʘ ˉ 153 ʦʪ 31.03.14ʛ. ʦʙ ʫʩʪʘʥʦʚʣʝʥʠʠ ʩ 1 ʘʧʨʝʣʷ 

ʧʦʞʘʨʦʦʧʘʩʥʦʛʦ ʩʝʟʦʥʘ. ɺ ʦʙʳʯʥʳʭ ʫʩʣʦʚʠʷʭ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʥʘʯʘʣʦ 

ʧʦʞʘʨʦʦʧʘʩʥʦʛʦ ʩʝʟʦʥʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʦʩʣʝʜʥʶʶ ʧʷʪʠʜʥʝʚʢʫ ʘʧʨʝʣʷ. 

ʇʦʛʦʜʘ ʚ ʘʧʨʝʣʝ, ʧʦ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʫ, ʙʳʣʘ ʥʝʫʩʪʦʡʯʠʚʦʡ ð ʦʪ 

ʘʥʦʤʘʣʴʥʦ ʪʝʧʣʦʡ ʠ ʪʸʧʣʦʡ, ʚ ʦʪʜʝʣʴʥʳʝ ʧʷʪʠʜʥʝʚʢʠ, ʜʦ ʭʦʣʦʜʥʦʡ ʠ ʘʥʦʤʘʣʴʥʦ 

ʭʦʣʦʜʥʦʡ. ɺ ʮʝʣʦʤ ʞʝ ʩʨʝʜʥʷʷ ʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʠʣʘ  ʧʣʶʩ 

6...8 Áʉ, ʯʪʦ ʚʳʰʝ ʥʘ 2-4Á ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ. ɺ ʩʨʘʚʥʝʥʠʠ ʩʦ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ ʤʝʩʷʯʥʦʡ ʩʫʤʤʦʡ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʷ 

ʚʳʧʘʣʦ ʦʩʘʜʢʦʚ ʦʪ 75-100 % ʜʦ 105-145% (ʚ ɸʣʪʘʡʩʢʦʡ ʟʦʥʝ 165-190 %), 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʥʝʜʦʙʦʨ ʦʩʘʜʢʦʚ ð  ʚ ʮʝʥʪʨʝ ʂʫʣʫʥʜʳ, ʚ ʨʷʜʝ ʩʝʚʝʨʥʳʭ, 

ʣʦʢʘʣʴʥʦ ʶʛʦ-ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʦʚ, ʟʜʝʩʴ ʚʳʧʘʣʦ ʦʪ 25-45 % ʜʦ 60 %. 
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ʄʘʡ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʥʝʦʜʥʦʨʦʜʥʳʤ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ, ʩ 

ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʦʥʠʞʝʥʥʦʛʦ ʚʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ ʤʝʩʷʮʘ,  ʨʝʟʢʠʤʠ ʧʝʨʝʧʘʜʘʤʠ 

ʪʝʤʧʝʨʘʪʫʨ ʢʘʢ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʷ, ʪʘʢ ʠ ʚ ʪʝʯʝʥʠʝ ʩʫʪʦʢ ʚ ʩʝʨʝʜʠʥʝ ʧʝʨʚʦʡ 

ʜʝʢʘʜʳ, ʚ ʦʪʜʝʣʴʥʳʝ ʜʥʠ ʚʪʦʨʦʡ ʜʝʢʘʜʳ ʠ ʧʷʪʦʡ ʧʷʪʠʜʥʝʚʢʠ, ʟʘʤʦʨʦʟʢʘʤʠ ʚ 

ʚʦʟʜʫʭʝ ʠ ʥʘ ʧʦʯʚʝ, ʢʨʘʡʥʝ ʥʝʨʘʚʥʦʟʥʘʯʥʳʤʠ ʦʩʘʜʢʘʤʠ (ʥʝʜʦʙʦʨʦʤ ʦʩʘʜʢʦʚ ʥʘ 

ʧʨʝʦʙʣʘʜʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʷ ʚ 1-2 ʜʝʢʘʜʘʭ, ʠʥʪʝʥʩʠʚʥʳʤʠ ʦʩʘʜʢʘʤʠ, ʚ 

ʯʘʩʪʠ ʶʛʦ-ʚʦʩʪʦʯʥʳʭ ʨʘʡʦʥʦʚ ʦʙʠʣʴʥʳʤʠ - ʚ ʪʨʝʪʴʝʡ), ʚ ʦʪʜʝʣʴʥʳʝ ʜʥʠ 

ʧʦʩʣʝʜʥʝʡ ʧʷʪʠʜʥʝʚʢʠ ʛʨʘʜʦʤ, ʚʳʧʘʚʰʠʤ  ʤʝʩʪʘʤʠ ʚ ʚʦʩʪʦʯʥʦʡ ʂʫʣʫʥʜʝ, ʚ 

ʮʝʥʪʨʝ ʢʨʘʷ ʠ ʧʨʝʜʛʦʨʴʷʭ ɸʣʪʘʷ,  ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʜʥʝʡ ʫʤʝʨʝʥʥʳʤʠ ʠ ʩʠʣʴʥʳʤʠ 

ʚʝʪʨʘʤʠ, ʚ ʩʝʨʝʜʠʥʝ ʪʨʝʪʴʝʡ ʜʝʢʘʜʳ ʤʝʩʪʘʤʠ ʧʦ ʢʨʘʶ ʦʧʘʩʥʳʤ ʰʢʚʘʣʠʩʪʳʤ 

ʚʝʪʨʦʤ ʩ ʧʳʣʴʥʳʤʠ ʙʫʨʷʤʠ. ɺ ʘʥʦʤʘʣʴʥʦ ʪʝʧʣʳʡ ʧʝʨʠʦʜ 2-5 ʤʘʷ ʟʘʬʠʢʩʠʨʦʚʘʥ 

ʧʦʯʪʠ ʧʦʚʩʝʤʝʩʪʥʦ ʚ ʢʨʘʝ. 

ʉʨʝʜʥʷʷ ʤʝʩʷʯʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʩʦʩʪʘʚʠʣʘ ʧʣʶʩ 10...13 Áʉ, ʯʪʦ 

ʥʠʞʝ ʥʘ 1-2Á, ʚ ʢʨʘʡʥʠʭ ʟʘʧʘʜʥʳʭ ʨʘʡʦʥʘʭ ʚ ʧʨʝʜʝʣʘʭ ʩʨʝʜʥʝʡ ʤʥʦʛʦʣʝʪʥʝʡ 

ʪʝʤʧʝʨʘʪʫʨʳ. 

ʆʙʦʙʱʘʷ ʚʳʰʝ ʠʟʣʦʞʝʥʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ 

ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʦʪʢʣʦʥʝʥʠʷ, ʚ ʦʩʥʦʚʥʦʤ ʘʥʦʤʘʣʴʥʳʝ, ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʚʦ ʚʩʝʭ 

ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʤʝʩʷʮʘʭ. ɻʦʚʦʨʠʪʴ ʞʝ ʦʙ ʘʥʦʤʘʣʠʷʭ ʚ ʦʩʘʜʢʘʭ ʥʝ ʧʨʠʭʦʜʠʪʩʷ. 

ʍʦʪʷ, ʠʤʝʥʥʦ ʠʥʪʝʥʩʠʚʥʳʝ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʝ ʦʩʘʜʢʠ, ʚʳʧʘʚʰʠʝ ʥʘ ʭʦʨʦʰʦ 

ʫʚʣʘʞʥʝʥʥʫʶ ʧʦʯʚʫ ʠ ʩʤʝʰʘʚʰʠʝʩʷ ʩ ʦʩʪʘʪʢʘʤʠ ʩʥʝʛʘ ʚ ʛʦʨʘʭ,  ʧʨʠʚʝʣʠ ʢ 

ʧʘʚʦʜʢʫ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʣʳ. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ ʜʠʥʘʤʠʢʘ ʧʨʦʭʦʞʜʝʥʠʷ ʘʥʦʤʘʣʴʥʦʛʦ ʧʘʚʦʜʢʘ 

ɺ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʤʘʷ ʜʦʞʜʠ ʨʘʟʣʠʯʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ ʰʣʠ ʧʨʘʢʪʠʯʝʩʢʠ ʝʞʝʜʥʝʚʥʦ (ʠʩʢʣʶʯʝʥʠʝ 24 ʤʘʷ). ʀʭ 

ʤʘʢʩʠʤʫʤ ʧʨʠʰʝʣʩʷ ʥʘ 25 ï 30 ʤʘʷ. ɺʳʧʘʜʝʥʠʝ ʪʘʢʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʚ 

ʤʘʝ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʦʪʤʝʯʝʥ ʚʧʝʨʚʳʝ ʥʘ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʩʪʘʥʮʠʷʭ ʂʳʟʳʣ-ʆʟʝʢ ʠ ʐʝʙʘʣʠʥʦ, ʚʪʦʨʦʡ ʨʘʟ ï ʚ ʏʝʤʘʣʝ ʠ ʗʡʣʶ, ʪʨʝʪʠʡ ï ʚ 

ʊʫʨʦʯʘʢʝ ʠ ʆʥʛʫʜʘʝ. ɹʦʣʝʝ ʥʘʛʣʷʜʥʦ ʵʪʦ ʙʫʡʩʪʚʦ ʩʪʠʭʠʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 

ʪʘʙʣʠʮʝ 3. 
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ʊʘʙʣʠʮʘ 3 

ʇʫʥʢʪ 

ʥʘʙʣʶʜʝʥʠʷ 

ʂʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ (ʤʤ) 

ʉʫʤʤʘ ɺ % ʢ ʜʝʢʘʜʥʦʡ 

ʥʦʨʤʝ 

ɺ % ʢ ʤʝʩʷʯʥʦʡ 

ʥʦʨʤʝ 

ʄ-II ʊʫʨʦʯʘʢ 134 432 156 

ʉʌʄ ʗʡʣʶ 186 386 160 

ʄ-II  ʂʳʟʳʣ-ʆʟʝʢ 158 477 188 

ʄ-II  ʐʝʙʘʣʠʥʦ 120 413 190 

ʄ-II  ʏʝʤʘʣ 133 416 193 

ʄ-II  ʋʩʪʴ-ʂʘʥ 76 416 193 

ʄ-II  ʆʥʛʫʜʘʡ 88 463 200 

ʄ-II  ʋʩʪʴ-ʂʦʢʩʘ 71 272 111 

ʄ-II  ʂʘʪʘʥʜʘ 70 303 127 

ʄ-II  ʂʦ-hɸʛʘʯ 12 400 171 

ɸʄʇ ʋʩʪʴ-ʋʣʘʛʘʥ 43 391 165 

 

ʋʨʦʚʥʠ ʚʦʜʳ ʚ ʤʘʣʳʭ ʨʝʢʘʭ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ ʥʘʯʘʣʠ ʧʦʚʳʰʘʪʴʩʷ 27 ʤʘʷ. 

ɺ ʵʪʦʪ ʞʝ ʜʝʥʴ ɻʠʜʨʦʤʝʪʮʝʥʪʨʦʤ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʋɻʄʉ  ʙʳʣʦ ʩʦʩʪʘʚʣʝʥʦ 

ʠ ʜʦʚʝʜʝʥʦ ʜʦ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ, ʄʏʉ ʠ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ ʨʝʩʧʫʙʣʠʢʠ 

ʰʪʦʨʤʦʚʦʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ. ɸ 29 ʤʘʷ 2014ʛ. ʚʚʝʜʝʥ ʨʝʞʠʤ ʯʨʝʟʚʳʯʘʡʥʦʡ 

ʩʠʪʫʘʮʠʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ. ʂʨʠʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʫʨʦʚʥʠ 

ʚʦʜʳ ʚ ʨʝʢʘʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ ʜʦʩʪʠʛʣʠ, ʚ ʦʩʥʦʚʥʦʤ,  ʚʝʯʝʨʦʤ 

29 ʠ ʚ ʥʦʯʴ ʥʘ 30 ʤʘʷ.  

ɺʩʷ ʵʪʘ ʤʘʩʩʘ ʚʦʜʳ, ʫʩʪʨʝʤʠʣʘʩʴ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. 

ʐʪʦʨʤʦʚʦʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʝ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʷ, ʩʦʩʪʘʚʣʝʥʥʦʝ 

ɻʠʜʨʦʤʝʪʮʝʥʪʨʦʤ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʋɻʄʉ  28 ʤʘʷ 2014ʛ. ʥʝʟʘʤʝʜʣʠʪʝʣʴʥʦ 

ʙʳʣʦ ʜʦʚʝʜʝʥʦ ʜʦ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ, ʄʏʉ ʠ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ. 29 ʤʘʷ 

2014ʛ. ʚʚʝʜʝʥ ʨʝʞʠʤ ʯʨʝʟʚʳʯʘʡʥʦʡ ʩʠʪʫʘʮʠʠ ʚ ʏʘʨʳʰʩʢʦʤ, ɹʠʡʩʢʦʤ, 

ʂʨʘʩʥʦʛʦʨʩʢʦʤ, ʂʨʘʩʥʦʱʝʢʦʚʩʢʦʤ, ʉʦʣʦʥʝʰʠʥʩʢʦʤ ʠ ʉʦʣʪʦʥʩʢʦʤ ʨʘʡʦʥʘʭ 

ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʭ ʛʠʜʨʦʤʝʪʥʘʙʣʶʜʘʪʝʣʝʡ ʚ 16 ʯʘʩʦʚ ʤʝʩʪʥʦʛʦ ʚʨʝʤʝʥʠ 29 

ʤʘʷ ʙʳʣʠ ʧʨʝʚʳʰʝʥʳ ʦʪʤʝʪʢʠ ʧʦʜʪʦʧʣʝʥʠʷ ʚ ʩ. ʏʘʨʳʰʩʢʦʤ (ʨ.ʏʘʨʳʰ)  ʠ ʛ. 

ɹʠʡʩʢʝ (ʨ.ɹʠʷ), ʘ ʚ 20 ʯʘʩʦʚ ʚ ʩ. ʉʦʣʦʥʝʰʥʦʝ (ʨ.ɸʥʫʡ) ʠ ʩ. ʉʨʦʩʪʢʠ (ʨ.ʂʘʪʫʥʴ). 

ɼʘʣʴʥʝʡʰʘʷ ʩʠʪʫʘʮʠʷ ʨʘʟʚʠʚʘʣʘʩʴ ʩʪʨʝʤʠʪʝʣʴʥʦ. ɺ ʥʦʯʴ ʥʘ 30 ʤʘʷ 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʧʦʜʲʝʤʘ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʨʝʢʝ ʏʘʨʳʰ ʫ ʩ 

ʏʘʨʳʰʩʢʦʝ. ʇʨʠʚʝʜʝʥʥʳʡ ʧʦʩʣʝ ʚʳʝʟʜʥʦʡ ʥʠʚʝʣʠʨʦʚʢʠ ʦʪ 11.06.2014ʛ., 
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ʫʨʦʚʝʥʴ ʩʦʩʪʘʚʠʣ 283 ʩʤ., ʯʪʦ ʥʘ 53 ʩʤ. ʚʳʰʝ ʦʪʤʝʪʢʠ ʧʦʜʪʦʧʣʝʥʠʷ ʠ ʥʘ 12 ʩʤ. 

ʚʳʰʝ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʤʘʢʩʠʤʫʤʘ. ɺ 06 ʯʘʩʦʚ ʤʝʩʪʥʦʛʦ ʚʨʝʤʝʥʠ ʟʘʬʠʢʩʠʨʦʚʘʥ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʚ ʨʝʢʝ ɸʥʫʡ ʫ ʩ. ʉʦʣʦʥʝʰʥʦʝ (365 ʩʤ.), ʯʪʦ ʥʘ 65 ʩʤ. 

ʚʳʰʝ ʦʪʤʝʪʢʠ ʧʦʜʪʦʧʣʝʥʠʷ ʠ ʥʘ 70 ʩʤ. ʚʳʰʝ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʤʘʢʩʠʤʫʤʘ. 

30 ʤʘʷ ʚ ʩʨʦʢ 20 ʯʘʩʦʚ ʤʝʩʪʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ 

ɸʣʪʘʡ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʦʜʲʝʤʘ ʫʨʦʚʥʷ ʚʦʜʳ ʚ ɹʠʝ ʫ ʩ. 

ʂʝʙʝʟʝʥʴ (700 ʩʤ.), ʯʪʦ ʥʘ 94 ʩʤ. ʚʳʰʝ ʦʪʤʝʪʢʠ ʧʦʜʪʦʧʣʝʥʠʷ, ʥʦ ʥʘ 70 ʩʤ. ʥʠʞʝ 

ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʤʘʢʩʠʤʫʤʘ; ʠ ʩ. ʊʫʨʦʯʘʢ (782 ʩʤ.), ʯʪʦ ʥʘ 242 ʩʤ. ʚʳʰʝ ʦʪʤʝʪʢʠ 

ʧʦʜʪʦʧʣʝʥʠʷ ʠ ʥʘ 40ʩʤ. ʚʳʰʝ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʤʘʢʩʠʤʫʤʘ. 

31 ʤʘʷ ʜʦʩʪʠʛʥʫʪʳ ʤʘʢʩʠʤʘʣʴʥʳʝ ʦʪʤʝʪʢʠ: ʚ ʩʨʦʢ 12 ʯʘʩʦʚ ʤʝʩʪʥʦʛʦ 

ʚʨʝʤʝʥʠ ʫ ʩ. ʏʝʤʘʣ, ʨʝʢʘ ʂʘʪʫʥʴ, (1001 ʩʤ.), ʯʪʦ ʥʘ 31 ʩʤ. ʚʳʰʝ ʦʪʤʝʪʢʠ 

ʧʦʜʪʦʧʣʝʥʠʷ, ʥʦ ʥʘ 28 ʩʤ. ʥʠʞʝ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʤʘʢʩʠʤʫʤʘ; ʚ ʩʨʦʢ 12 ʯʘʩʦʚ 

ʤʝʩʪʥʦʛʦ ʚʨʝʤʝʥʠ ʫ ʩ. ʊʦʯʠʣʴʥʦʝ, ʨʝʢʘ ʇʝʩʯʘʥʘʷ, (505), ʯʪʦ ʥʘ 55 ʩʤ. ʚʳʰʝ 

ʦʪʤʝʪʢʠ ʧʦʜʪʦʧʣʝʥʠʷ; ʚ ʩʨʦʢ 20 ʯʘʩʦʚ ʤʝʩʪʥʦʛʦ ʚʨʝʤʝʥʠ ʫ ʩ. ʂʘʨʧʦʚʦ-2, ʨʝʢʘ 

ʏʘʨʳʰ, (480), ʯʪʦ ʥʘ 90 ʩʤ. ʚʳʰʝ ʦʪʤʝʪʢʠ ʧʦʜʪʦʧʣʝʥʠʷ, ʥʦ ʥʘ 61 ʩʤ. ʥʠʞʝ 

ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʤʘʢʩʠʤʫʤʘ. 

ʉ ʵʪʦʛʦ ʤʦʤʝʥʪʘ ʙʦʣʴʰʘʷ ʆʙʩʢʘʷ ʚʦʜʘ ʥʘʯʘʣʘ ʚʳʭʦʜʠʪʴ ʥʘ ʩʫʭʫʶ ʧʦʡʤʫ 

ʥʠʞʝ ʩ. ʌʦʤʠʥʩʢʦʝ, ʯʪʦ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʩʤʷʛʯʠʣʦ ʫʜʘʨ ʩʪʠʭʠʠ. ʅʦ ʠ ʵʪʦʛʦ 

ʭʚʘʪʠʣʦ, ʯʪʦʙʳ ʥʘʜʝʣʘʪʴ ʙʝʜʳ ʚ ɹʳʩʪʨʦʠʩʪʦʢʩʢʦʤ ʨʘʡʦʥʝ. ʂ ʩʦʞʘʣʝʥʠʶ,  ʚ ʵʪʦʤ 

ʨʘʡʦʥʝ ʥʝʪ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʩʪʘ ʠ ʧʦ ʵʪʦʡ ʧʨʠʯʠʥʝ ʥʝʚʦʟʤʦʞʥʦ ʫʢʘʟʘʪʴ 

ʪʦʯʥʳʝ ʜʘʥʥʳʝ ʧʦ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʫʨʦʚʥʶ ʚʦʜʳ.  

1 ʠʶʥʷ ʜʦʩʪʠʛʥʫʪʳ ʤʘʢʩʠʤʘʣʴʥʳʝ ʦʪʤʝʪʢʠ: ʚ ʩʨʦʢ 08 ʯʘʩʦʚ ʤʝʩʪʥʦʛʦ 

ʚʨʝʤʝʥʠ ʫ ʩ. ʉʨʦʩʪʢʠ, ʨʝʢʘ ʂʘʪʫʥʴ, (671 ʩʤ.), ʯʪʦ ʥʘ 141 ʩʤ. ʚʳʰʝ ʦʪʤʝʪʢʠ 

ʧʦʜʪʦʧʣʝʥʠʷ ʠ ʥʘ 91 ʩʤ. ʚʳʰʝ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʤʘʢʩʠʤʫʤʘ; ʚ ʩʨʦʢ 20 ʯʘʩʦʚ 

ʤʝʩʪʥʦʛʦ ʚʨʝʤʝʥʠ ʫ ʩ. ɹʝʣʦʛʣʘʟʦʚʦ, ʨʝʢʘ ʏʘʨʳʰ, (564 ʩʤ.), ʯʪʦ ʥʘ 44 ʩʤ. ʚʳʰʝ 

ʦʪʤʝʪʢʠ ʧʦʜʪʦʧʣʝʥʠʷ, ʥʦ ʥʘ 76 ʩʤ. ʥʠʞʝ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʤʘʢʩʠʤʫʤʘ; ʚ ʩʨʦʢ 23 

ʯʘʩʘ ʤʝʩʪʥʦʛʦ ʚʨʝʤʝʥʠ ʚ ʛ. ɹʠʡʩʢʝ (713 ʩʤ.), ʯʪʦ ʥʘ 293 ʩʤ. ʚʳʰʝ ʦʪʤʝʪʢʠ 

ʧʦʜʪʦʧʣʝʥʠʷ ʠ ʥʘ 80 ʩʤ. ʚʳʰʝ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʤʘʢʩʠʤʫʤʘ. 

ʂʨʦʤʝ ʵʪʦʛʦ 1 ʠʶʥʷ ʚ ʩʨʦʢ 12 ʯʘʩʦʚ ʤʝʩʪʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʨʝʢʝ ʆʙʴ ʙʳʣʘ 

ʧʨʝʚʳʰʝʥʘ ʦʪʤʝʪʢʘ ʧʦʜʪʦʧʣʝʥʠʷ ʫ ʩ. ʋʩʪʴ-ʏʘʨʳʰʩʢʘʷ ʧʨʠʩʪʘʥʴ (580ʩʤ.). 
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2 ʠʶʥʷ ʚ ʩʨʦʢ 08 ʯʘʩʦʚ ʤʝʩʪʥʦʛʦ ʚʨʝʤʝʥʠ ʟʘʬʠʢʩʠʨʦʚʘʥ ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʧʦʜʲʝʤ ʫʨʦʚʥʷ ʫ ʩ. ʌʦʤʠʥʩʢʦʝ, ʨʝʢʘ ʆʙʴ, (552 ʩʤ.), ʯʪʦ ʥʘ 102 ʩʤ. ʚʳʰʝ 

ʦʪʤʝʪʢʠ ʧʦʜʪʦʧʣʝʥʠʷ.  

4 ʠʶʥʷ ʤʝʞʜʫ 11 ʠ 17 ʯʘʩʘʤʠ ʤʝʩʪʥʦʛʦ ʚʨʝʤʝʥʠ ʟʘʬʠʢʩʠʨʦʚʘʥ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʆʙʠ ʫ ʩ. ʋʩʪʴ-ʏʘʨʳʰʩʢʘʷ ʧʨʠʩʪʘʥʴ (694 ʩʤ.), ʯʪʦ ʥʘ 114 

ʩʤ. ʚʳʰʝ ʦʪʤʝʪʢʠ ʧʦʜʪʦʧʣʝʥʠʷ ʠ ʥʘ 42 ʩʤ. ʚʳʰʝ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʤʘʢʩʠʤʫʤʘ. 

4 ʠʶʥʷ ʚ 17 ʯʘʩʦʚ ʤʝʩʪʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʨʝʢʝ ʆʙʴ ʧʨʝʚʳʰʝʥʘ ʦʪʤʝʪʢʘ 

ʧʦʜʪʦʧʣʝʥʠʷ ʫ ɹʘʨʥʘʫʣʘ (540 ʩʤ.). 

8 ʠʶʥʷ ʤʝʞʜʫ 22 ʠ 23 ʯʘʩʘʤʠ ʤʝʩʪʥʦʛʦ ʚʨʝʤʝʥʠ ʟʘʬʠʢʩʠʨʦʚʘʥ 

ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʚʦʜʳ ʚ ɹʘʨʥʘʫʣʝ (702 ʩʤ.), ʯʪʦ ʥʘ 162 ʩʤ. ʚʳʰʝ ʦʪʤʝʪʢʠ 

ʧʦʜʪʦʧʣʝʥʠʷ, ʥʦ ʥʘ 35 ʩʤ. ʥʠʞʝ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʤʘʢʩʠʤʫʤʘ. 

9 ʠʶʥʷ ʚ 12 ʯʘʩʦʚ ʤʝʩʪʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʨʝʢʝ ʆʙʴ ʚ ʨʘʡʦʥʝ ʩ. ʐʝʣʘʙʦʣʠʭʘ 

ʫʨʦʚʝʥʴ ʚʦʜʳ  ʧʨʝʚʳʩʠʣ ʦʪʤʝʪʢʫ ʧʦʜʪʦʧʣʝʥʠʷ(710 ʩʤ.), ʘ ʩʚʦʝʛʦ ʤʘʢʩʠʤʫʤʘ 

ʫʨʦʚʝʥʴ ʜʦʩʪʠʛ ʚ 12 ʯʘʩʦʚ 11 ʠʶʥʷ (760 ʩʤ.), ʯʪʦ  ʥʘ 50 ʩʤ. ʚʳʰʝ ʦʪʤʝʪʢʠ 

ʧʦʜʪʦʧʣʝʥʠʷ, ʥʦ ʥʘ 139 ʩʤ. ʥʠʞʝ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʤʘʢʩʠʤʫʤʘ.  

14 ʠʶʥʷ ʚ 10 ʯʘʩʦʚ ʤʝʩʪʥʦʛʦ ʚʨʝʤʝʥʠ ʥʘ ʨʝʢʝ ʆʙʴ ʚ ʨʘʡʦʥʝ ʛ.ʂʘʤʝʥʴ-ʥʘ- 

ʆʙʠ ʫʨʦʚʝʥʴ ʚʦʜʳ ʧʨʝʚʳʩʠʣ ʦʪʤʝʪʢʫ ʧʦʜʪʦʧʣʝʥʠʷ (700 ʩʤ). ʄʘʢʩʠʤʫʤ (754 ʩʤ.) 

ʟʘʬʠʢʩʠʨʦʚʘʥ 16 ʠʶʥʷ ʚ 9 ʯʘʩʦʚ ʤʝʩʪʥʦʛʦ ʚʨʝʤʝʥʠ. ʆʥ ʥʘ 54 ʩʤ. ʚʳʰʝ ʦʪʤʝʪʢʠ 

ʧʦʜʪʦʧʣʝʥʠʷ, ʥʦ 71 ʩʤ. ʥʠʞʝ ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʤʘʢʩʠʤʫʤʘ. 

ɺʩʝ ʧʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʜʘʥʥʳʝ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ 4. 

ɻʦʚʦʨʷ ʦʙ ʵʪʦʤ ʵʢʩʪʨʝʤʘʣʴʥʦʤ ʠ ʚʦ ʤʥʦʛʦʤ ʫʥʠʢʘʣʴʥʦʤ ʧʘʚʦʜʢʝ, ʠʤʝʝʪ 

ʩʤʳʩʣ ʧʨʦʩʯʠʪʘʪʴ ʚʝʨʦʷʪʥʦʩʪʥʫʶ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʷʚʣʝʥʠʷ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ 

ʩʪʘʮʠʦʥʘʨʥʳʤ ʧʦʩʪʘʤ ʥʘʙʣʶʜʝʥʠʡ. 

ʈʝʢʘ ɹʠʷ: 

- ʩ. ʂʝʙʝʟʝʥʴ (700 ʩʤ.), ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 3,4 %, ʧʦʚʪʦʨʷʝʤʦʩʪʴ 1 ʨʘʟ ʚ 52 

ʣʝʪ. ɼʦ ʵʪʦʛʦ ʥʘʠʚʳʩʰʠʡ ʫʨʦʚʝʥʴ ʥʘʙʣʶʜʘʣʩʷ 30 ʤʘʷ 1969 ʛʦʜʘ ʠ ʙʳʣ ʨʘʚʝʥ 770 

ʩʤ. ʇʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ 1935 ï 2014 ʛʛ.; 

- ʩ. ʊʫʨʦʯʘʢ  (782 ʩʤ.), ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 0,9 %, ʧʦʚʪʦʨʷʝʤʦʩʪʴ 1 ʨʘʟ ʚ 125 

ʣʝʪ. ɼʦ ʵʪʦʛʦ ʥʘʠʚʳʩʰʠʡ ʫʨʦʚʝʥʴ ʥʘʙʣʶʜʘʣʩʷ 29 ʤʘʷ 1969 ʛʦʜʘ ʠ ʙʳʣ ʨʘʚʝʥ 742 

ʩʤ. ʇʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ 1938 ï 2014 ʛʛ.; 
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ʊʘʙʣʠʮʘ 4 

ʈʝʢʘ ï ʧʦʩʪ 

ʄʘʢʩ. 

ʤʥʦʛʦʣʝʪʥʠʡ 

ʋʨʦʚʝʥʴ, ʩʤ 

ʜʘʪʘ 

ʄʘʢʩʠʤʘʣʴʥʳʡ 

2014ʛ 

ʫʨʦʚʝʥʴ, ʩʤ  ʜʘʪʘ 

ʆʪʤʝʪʢʘ 

ʧʦʜʪʦʧ-

ʣʝʥʠʷ 

ʇʨʝʚʳʰʝ-

ʥʠʝ ʦʪʤʝʪʢʠ 

ʧʦʜʪʦʧʣʝʥʠʷ 

ʇʨʝʚʳʰʝ-

ʥʠʝ ʠʩʪʦʨʠ-

ʯʝʩʢʦʛʦ 

ʤʘʢʩʠʤʫʤʘ 

1  2 3 4 5 6 

ɹʠʷ - 

ʂʝʙʝʟʝʥʴ 

770 

30.05.69 

700 

30.05.14 (20.00) 
606 +94 -70 

ɹʠʷ - ʊʫʨʦʯʘʢ 
742 

29.05.69 

782 

30.05.14.(20.00) 
540 +242 +40 

ɹʠʷ ï 

ɹʠʡʩʢ 

633 

30.05.69 

713 

01.06.14 (23.00) 
420 +293 +80 

ʂʘʪʫʥʴ - 

ʏʝʤʘʣ 

1029 

30.05.69 

1001 

31.05.14 (12.00) 
970 +31 -28 

ʂʘʪʫʥʴ - 

ʉʨʦʩʪʢʠ 

580 

03.06.10 

671 

01.06.14 (8.00) 
530 +141 +91 

ʇʝʩʯʘʥʘʷ - 

ʊʦʯʠʣʴʥʦʝ 
 

505 

31.05.14 (12.00) 
450 +55  

ɸʥʫʡ ï 

ʉʦʣʦʥʝʰʥʦʝ 

295 

14.14.04 

365 

30.05.14 (6.00) 
300 +65 +70 

ʏʘʨʳʰ ï 

ʏʘʨʳʰʩʢʦʝ 

271 

26.05.91 

283 

29.05.14 

(ʫʨʦʚʝʥʴ ʧʨʠʥʷʪ 

ʧʦ ʥʠʚʝʣʠʨʦʚʢʝ 

ʦʪ11.06.2014ʛ.) 

230 +53 +12 

ʏʘʨʳʰ ï 

ʂʘʨʧʦʚʦ-2 

541 

17.05.58 

480 

31.05.14 (20.00) 
390 +90 -61 

ʏʘʨʳʰ ï 

ɹʝʣʦʛʣʘʟʦʚʦ 

640 

10.04.29 

564 

01.06.14 (20.00) 
520 +44 -76 

ʆʙʴ - 

ʌʦʤʠʥʩʢʦʝ 

408 

02.05.06 

552 

02.06.14 (8.00) 
450 +102  

ʆʙʴ ï ʋʩʪʴ-

ʏʘʨʳʰʩʢʘʷ 

ʇʨʠʩʪʘʥʴ 

652 

03.06.69 

694 

04.06.14 

(11.00-17.00) 

580 +114 +42 

1 2 3 4 5 6 

ʆʙʴ - ɹʘʨʥʘʫʣ 

763 

16.05.37 

737 

1969 

702 

08.06.14 

(22.00-23.00) 

540 +162 -35 

ʆʙʴ ï 

ʐʝʣʘʙʦʣʠʭʘ 

849* 

10.04.1997 

760 

11-12.06.2014 

(12.00-06.00) 

710 +50 -139 

ʆʙʴ ï 

ʂʘʤʝʥʴ-ʥʘ-

ʆʙʠ 

825* 

28.04.1958 

754 

16.06.2014 

(09.00-17.00) 

700 +54 -71 

 

- ʩ. ʋʜʘʣʦʚʢʘ (833 ʩʤ.), ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 2,4 %, ʧʦʚʪʦʨʷʝʤʦʩʪʴ 1 ʨʘʟ ʚ 72 

ʛʦʜʘ. ɼʦ ʵʪʦʛʦ ʥʘʠʚʳʩʰʠʡ ʫʨʦʚʝʥʴ ʥʘʙʣʶʜʘʣʩʷ 30 ʘʧʨʝʣʷ 2006 ʛʦʜʘ ʠ ʙʳʣ ʨʘʚʝʥ 

719 ʩʤ. ʇʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ 1986 ï 2014 ʛʛ.; 
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- ʛ. ɹʠʡʩʢ (713 ʩʤ.), ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 0,6 %, ʧʦʚʪʦʨʷʝʤʦʩʪʴ 1 ʨʘʟ ʚ 200 ʣʝʪ. 

ɼʦ ʵʪʦʛʦ ʥʘʠʚʳʩʰʠʡ ʫʨʦʚʝʥʴ ʥʘʙʣʶʜʘʣʩʷ 30 ʘʧʨʝʣʷ 1969 ʛʦʜʘ ʠ ʙʳʣ ʨʘʚʝʥ 633 

ʩʤ.  ʇʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ 1895 ï 2014 ʛʛ.; 

ʈʝʢʘ ʂʘʪʫʥʴ: 

- ʩ. ʉʨʦʩʪʢʠ (671 ʩʤ.), ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 5,2 %, ʧʦʚʪʦʨʷʝʤʦʩʪʴ 1 ʨʘʟ ʚ 20 ʣʝʪ. 

ɼʦ ʵʪʦʛʦ ʥʘʠʚʳʩʰʠʡ ʫʨʦʚʝʥʴ ʥʘʙʣʶʜʘʣʩʷ 3 ʠʶʥʷ 2010 ʛʦʜʘ ʠ ʙʳʣ ʨʘʚʝʥ 580 ʩʤ. 

ʇʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ 2001 ï 2014 ʛʛ.; 

ʈʝʢʘ ɸʥʫʡ: 

- ʩ. ʉʦʣʦʥʝʰʥʦʝ (365 ʩʤ.), ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 2,3 %, ʧʦʚʪʦʨʷʝʤʦʩʪʴ 1 ʨʘʟ ʚ 74 

ʛʦʜʘ.  ɼʦ ʵʪʦʛʦ ʥʘʠʚʳʩʰʠʡ ʫʨʦʚʝʥʴ ʥʘʙʣʶʜʘʣʩʷ 15 ʘʧʨʝʣʷ 2004 ʛʦʜʘ ʠ ʙʳʣ 

ʨʘʚʝʥ 295 ʩʤ. ʇʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ 1985 ï 2014 ʛʛ.; 

 ʈʝʢʘ ʇʝʩʯʘʥʘʷ: 

- ʩ. ʊʦʯʠʣʴʥʦʝ (505 ʩʤ.), ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 8,3 %, ʧʦʚʪʦʨʷʝʤʦʩʪʴ 1 ʨʘʟ ʚ 14 

ʣʝʪ ʛʦʜʘ; ɼʦ ʵʪʦʛʦ ʥʘʠʚʳʩʰʠʡ ʫʨʦʚʝʥʴ ʥʘʙʣʶʜʘʣʩʷ 17 ʘʧʨʝʣʷ 2010 ʛʦʜʘ ʠ ʙʳʣ 

ʨʘʚʝʥ 455 ʩʤ. ʇʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ 2006 ï 2014 ʛʛ. 

 ʈʝʢʘ ʏʘʨʳʰ: 

- ʩ. ʏʘʨʳʰʩʢʦʝ  (283 ʩʤ.), ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 1 %, ʧʦʚʪʦʨʷʝʤʦʩʪʴ 1 ʨʘʟ ʚ 96 

ʣʝʪ. ɼʦ ʵʪʦʛʦ ʥʘʠʚʳʩʰʠʡ ʫʨʦʚʝʥʴ ʥʘʙʣʶʜʘʣʩʷ 26 ʤʘʷ 1993 ʛʦʜʘ ʠ ʙʳʣ ʨʘʚʝʥ 271 

ʩʤ. ʇʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ 1959 ï 2014 ʛʛ. 

 ʈʝʢʘ ʆʙʴ: 

- ʛ. ɹʘʨʥʘʫʣ (702 ʩʤ.), ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 3 %, ʧʦʚʪʦʨʷʝʤʦʩʪʴ 1 ʨʘʟ ʚ 60 ʣʝʪ. 

ɼʦ ʵʪʦʛʦ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ ʥʘʙʣʶʜʘʣʠʩʴ 763 ʩʤ. ʚ 1937 ʛ., 737 ʩʤ. ʚ 1969 ʛ., 

707 ʩʤ. ʚ 1928 ʛ. ʇʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ 1893 ï 2014 ʛʛ. 

ɺʳʚʦʜʳ 

ʇʨʦʩʤʘʪʨʠʚʘʷ ʠ ʘʥʘʣʠʟʠʨʫʷ ʚʝʩʴ ʧʨʠʚʝʜʝʥʥʳʡ ʚʳʰʝ ʤʘʪʝʨʠʘʣ ʤʦʞʥʦ 

ʩʜʝʣʘʪʴ ʥʝʩʢʦʣʴʢʦ ʚʳʚʦʜʦʚ: 

ɺʩʝ ʪʝʤʧʝʨʘʪʫʨʥʳʝ ʘʥʦʤʘʣʠʠ ʧʨʝʜʰʝʩʪʚʦʚʘʚʰʝʛʦ ʧʘʚʦʜʢʫ ʧʝʨʠʦʜʘ, ʚ 

ʦʩʥʦʚʥʦʤ ʧʦʣʦʞʠʪʝʣʴʥʳʝ, ʧʨʷʤʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʥʘ ʧʨʠʯʠʥʳ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʥʝ ʦʢʘʟʘʣʠ. 

ɿʠʤʥʠʝ ʠ ʚʝʩʝʥʥʠʝ ʦʩʘʜʢʠ ʥʝ ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʣʠʩʴ ʦʪ ʥʦʨʤʳ ʠ ʩʦʰʣʠ, 

ʚ ʚʠʜʝ ʩʢʣʦʥʦʚʦʛʦ ʩʪʦʢʘ, ʥʝ ʦʙʨʘʟʦʚʘʚ ʩʝʨʴʝʟʥʦʡ ʧʝʨʚʦʡ ʚʦʣʥʳ ʚ ʢʦʥʮʝ ʤʘʨʪʘ ï 
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ʥʘʯʘʣʝ ʘʧʨʝʣʷ. ʋʨʦʚʥʠ ʚʦʜʳ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ ʠ ʚ ɸʣʪʘʡʩʢʦʤ 

ʢʨʘʝ ʙʳʣʠ ʩʫʱʝʩʪʚʝʥʥʦ ʥʠʞʝ ʦʪʤʝʪʦʢ ʧʦʜʪʦʧʣʝʥʠʷ. 

ʄʘʡʩʢʘʷ ʧʦʛʦʜʘ ʠ ʦʩʘʜʢʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ ʦʙʝʩʧʝʯʠʣʠ ʢ 

ʥʘʯʘʣʫ 3 ʜʝʢʘʜʳ ʜʦʩʪʘʪʦʯʥʦ ʩʠʣʴʥʦʝ ʫʚʣʘʞʥʝʥʠʝ ʧʦʯʚʳ, ʘ ʜʦʞʜʠ ʚ ʪʨʝʪʴʝʡ 

ʜʝʢʘʜʝ ʧʨʠʚʝʣʠ ʢ ʝʝ ʧʝʨʝʫʚʣʘʞʥʝʥʠʶ. 

ɺ ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʤʘʷ, ʘ ʚ ʦʩʥʦʚʥʦʤ ʩ 25 ʧʦ 30 ʤʘʷ, ʥʘ ʙʦʣʴʰʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ ʚʳʧʘʣʦ ʦʪ 111 ʜʦ 200 % ʦʪ ʤʝʩʷʯʥʦʡ ʥʦʨʤʳ. 

ɺʳʧʘʚʰʠʝ ʦʩʘʜʢʠ ʨʘʩʪʦʧʠʣʠ ʦʩʪʘʪʢʠ ʩʥʝʛʘ ʜʦ ʚʳʩʦʪ 2000 ï 2500 ʤʝʪʨʦʚ, 

ʢʦʪʦʨʳʡ ʚ ʙʣʠʞʘʡʰʠʝ ʜʥʠ ʜʦʣʞʝʥ ʙʳʣ ʩʦʡʪʠ ʩ ʢʦʨʝʥʥʦʡ ʚʦʜʦʡ. ʕʪʦ ʜʘʣʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʧʨʠʙʘʚʢʫ ʢ ʦʙʱʝʤʫ ʦʙʲʝʤʫ ʚʦʜʳ. 

ʇʦʩʣʝʜʥʠʝ ʪʨʠ ʬʘʢʪʦʨʘ ʧʨʠʚʝʣʠ ʢ ʨʝʟʢʦʤʫ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤʫ ʧʦʜʲʝʤʫ 

ʫʨʦʚʥʷ ʚʦʜʳ ʚ ʤʘʣʳʭ ʨʝʢʘʭ, ʘ ʪʘʢʞʝ ʚ ɹʠʝ, ʂʘʪʫʥʠ, ʏʘʨʳʰʝ, ɸʥʫʝ, ʇʝʩʯʘʥʦʡ. 

ʆʙʱʠʡ ʧʦʜʲʝʤ ʫʨʦʚʥʝʡ ʚʦʜʳ ʥʘ ɺʝʨʭʥʝʡ ʆʙʠ ʩ ʧʨʠʪʦʢʘʤʠ ʩʦʩʪʘʚʠʣ 3,2 ï 7,4 

ʤʝʪʨʘ. ʇʨʝʚʳʰʝʥʠʷ ʥʘʜ ʦʧʘʩʥʳʤʠ ʦʪʤʝʪʢʘʤʠ ʩʦʩʪʘʚʠʣʠ 0,82 ï 2,93 ʤʝʪʨʘ. 

ʂ ʧʨʦʧʫʩʢʫ ʪʘʢʠʭ ʨʝʢʦʨʜʥʳʭ ʟʘ ʚʩʶ ʠʩʪʦʨʠʶ ʥʘʙʣʶʜʝʥʠʡ ʦʙʲʝʤʦʚ ʚʦʜʳ 

ʦʢʘʟʘʣʠʩʴ ʥʝ ʛʦʪʦʚʳ ʠʥʞʝʥʝʨʥʳʝ ʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʝ ʩʦʦʨʫʞʝʥʠʷ. 

ʆʙʩʢʘʷ ʧʦʡʤʘ, ʦʩʪʘʚʰʘʷʩʷ ʩʫʭʦʡ ʧʦ ʧʨʠʯʠʥʝ ʥʠʟʢʠʭ ʫʨʦʚʥʝʡ ʚ ʘʧʨʝʣʝ, 

ʧʨʠʥʷʣʘ ʥʘ ʩʝʙʷ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʠʜʫʱʝʡ ʩ ʚʝʨʭʦʚʴʝʚ ʙʦʣʴʰʦʡ ʚʦʜʳ, ʯʝʤ 

ʩʤʷʛʯʠʣʘ ʠ ʙʝʟ ʪʦʛʦ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʠʞʝ ʧʦ ʪʝʯʝʥʠʶ. ʅʘ ʧʦʜʭʦʜʝ ʢ ɹʘʨʥʘʫʣʫ ʚʦʣʥʘ ʥʘʯʘʣʘ 

çʚʳʜʳʭʘʪʴʩʷè, ʯʪʦ ʭʦʨʦʰʦ ʚʠʜʥʦ ʧʨʠ ʘʥʘʣʠʟʝ ʤʘʢʩʠʤʫʤʦʚ ʠ ʧʨʝʚʳʰʝʥʠʡ 

ʦʪʤʝʪʦʢ, ʧʨʠʚʝʜʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 4. 

ʇʨʠʨʦʜʘ ʧʨʦʜʦʣʞʘʝʪ ʧʨʝʧʦʜʥʦʩʠʪʴ ʩʶʨʧʨʠʟʳ ʠ ʩʪʘʚʠʪʴ ʦʯʝʨʝʜʥʳʝ 

ʨʝʢʦʨʜʳ, ʢʦʪʦʨʳʝ ʜʘʣʝʢʦ ʥʝ ʚʩʝʛʜʘ ʷʚʣʷʶʪʩʷ ʧʨʠʷʪʥʳʤʠ ʜʣʷ çʮʘʨʷ ʧʨʠʨʦʜʳè - 

ʏʝʣʦʚʝʢʘ! 
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ʈɽɾʀʄʆʆʆɹʈɸɿʋʖʑʀɽ ʌɸʂʊʆʈʓ ʕʂʉʊʈɽʄɸʃʔʅʆʁ 

ɻʀɼʈʆʃʆɻʀʏɽʉʂʆʁ ʉʀʊʋɸʎʀʀ ɺ ɻʆʈʅʆʄ ɸʃʊɸɽ ɺ 2014 ɻʆɼʋ 

ʈʦʙʝʨʪʫʩ ʖ.ɺ.
1
, ɼʦʩʪʘʚʘʣʦʚʘ ʄ.ʉ.

2 

1 ï ʀʥʩʪʠʪʫʪ ʚʦʜʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʉʆ ʈɸʅ, ɹʘʨʥʘʫʣ (ariecol@mail.gorny.ru) 

2 ï ʆɸʆ "ɻʝʦʣʦʛʠʯʝʩʢʦʝ ʧʨʝʜʧʨʠʷʪʠʝ "ɸʣʪʘʡ-ɻʝʦ", ʄʘʡʤʘ (altaigeo@mail.gorny.ru) 

 

ɸʥʦʤʘʣʴʥʦ ʚʳʩʦʢʠʡ ʜʦʞʜʝʚʦʡ ʧʘʚʦʜʦʢ ʥʘ ɸʣʪʘʝ ʚ 2014 ʛʦʜʫ ʩʪʘʣ 

ʫʥʠʢʘʣʴʥʳʤ ʩʦʙʳʪʠʝʤ ʧʦ ʤʘʩʰʪʘʙʘʤ ʥʘʚʦʜʥʝʥʠʷ, ʩʦʧʦʩʪʘʚʠʤʳʤ ʩ ʘʙʩʦʣʶʪʥʳʤ 

ʤʘʢʩʠʤʫʤʦʤ, ʥʘʙʣʶʜʘʚʰʠʤʩʷ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʨʝʛʠʦʥʘ ʚ 

ʚʝʩʝʥʥʝʝ ʧʦʣʦʚʦʜʴʝ 1969 ʛʦʜʘ. ʇʘʚʦʜʦʢ ʥʘʙʣʜʁʘʣʩʷ ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ ʨʝʢ 

ɻʦʨʥʦʛʦ ɸʣʪʘʷ ʩ ʧʠʢʦʤ ʧʨʦʭʦʞʜʝʥʠʷ 29 ʤʘʷ ï 01 ʠʶʥʷ 2014 ʛ. 

ʕʪʘ ʵʢʩʪʨʝʤʘʣʴʥʘʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʙʳʣʘ ʦʙʫʩʣʦʚʣʝʥʘ 

ʩʠʣʴʥʤrʠ, ʤʝʩʪʘʤʠ ʦʯʝʥʴ ʩʠʣʴʥʳʤʠ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤʠ ʜʦʞʜʷʤʠ ʚ ʪʨʝʪʴʝʡ 

ʜʝʢʘʜʝ ʤʘʷ, ʢʦʛʜʘ ʩʫʤʤʘ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʠʣʘ ʦʪ 43 ʜʦ 186 ʤʤ, ʯʪʦ 

ʩʦʩʪʘʚʠʣʦ 272-477 % ʦʪ ʤʥʦʛʦʣʝʪʥʝʡ ʥʦʨʤʳ (111-200 % ʤʝʩʷʯʥʦʡ ʥʦʨʤʳ). 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʦʩʘʜʢʦʚ (70-80 %) ʚʳʧʘʣʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʝʨʝʜ ʧʠʢʦʤ 

ʧʘʚʦʜʢʘ ʚ ʧʝʨʠʦʜ 26-30 ʤʘʷ. ʉʫʤʤʘ ʦʩʘʜʢʦʚ ʥʘʨʘʩʪʘʣʘ ʩ ʶʛʦ-ʟʘʧʘʜʘ ʥʘ ʩʝʚʝʨʦ-

ʚʦʩʪʦʢ ʦʪ 70-88 ʤʤ ʚ ʶʛʦ-ʟʘʧʘʜʥʳʭ ʠ ʮʝʥʪʨʘʣʴʥʳʭ ʨʘʡʦʥʘʭ ʜʦ 134-186 ʤʤ ʚ 

ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʘʭ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ (ʨʠʩ. 1). 

 
ʈʠʩ. 1. ʍʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʩʘʜʢʦʚ (ʚ ʢʨʫʞʢʘʭ ʩʫʤʤʘ, ʤʤ), ʚʳʧʘʚʰʠʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ ʚ 3-ʡ ʜʝʢʘʜʝ ʤʘʷ 2014 ʛ. 

 

ʌʦʨʤʠʨʦʚʘʥʠʶ ʧʘʚʦʜʢʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʪʘʢʞʝ ʠʥʪʝʥʩʠʚʥʦʝ 

ʧʝʨʝʫʚʣʘʞʥʝʥʠʝ ʧʦʯʚ ʠ ʛʨʫʥʪʦʚ ʠ ʧʦʥʠʞʝʥʥʳʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʦʨʤʳ ʥʘ 2-3 ʉ̄ 

mailto:ariecol@mail.gorny.ru
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ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʧʨʝʜʰʝʩʪʚʫʶʱʠʡ ʝʤʫ ʧʝʨʠʦʜ. ʂʨʦʤʝ ʪʦʛʦ, ʜʦʞʜʝʚʳʝ 

ʦʩʘʜʢʠ ʫʩʢʦʨʠʣʠ ʩʥʝʛʦʪʘʷʥʠʝ ʚ ʩʨʝʜʥʝ- ʠ ʚʳʩʦʢʦʛʦʨʥʳʭ ʯʘʩʪʷʭ ʨʝʩʧʫʙʣʠʢʠ. ɺ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʵʪʠ ʬʘʢʪʦʨʳ ʦʙʫʩʣʦʚʠʣʠ ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʠʝ ʦʙʲʝʤʳ (ʜʦ 1800 

ʤ
3
/ʛʘ) ʠ ʤʦʜʫʣʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ (ʙʦʣʝʝ 50-100 ʣ/ʩ/ʢʤ

2
) ʠ ʚ ʠʪʦʛʝ ʧʨʠʚʝʣʠ 

ʢ ʨʝʟʢʦʤʫ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʝʡ ʚʦʜʳ ʚ ʨʝʢʘʭ ʨʝʛʠʦʥʘ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ 

ʧʨʝʚʳʩʠʚʰʠʭ ʥʝ ʪʦʣʴʢʦ ʢʨʠʪʠʯʝʩʢʠʝ, ʥʦ ʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʟʘ ʚʝʩʴ 

ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ. 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠʛʨʘʝʪ 

ʪʨʠʛʛʝʨʥʫʶ ʨʦʣʴ ʚ ʘʢʪʠʚʠʟʘʮʠʠ ʛʨʘʚʠʪʘʮʠʦʥʥʦ-ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʧʨʦʮʝʩʩʦʚ ʧʘʚʦʜʢʦʚʦʛʦ ʟʘʪʦʧʣʝʥʠʷ. ʇʨʠ ʠʭ ʘʥʘʣʠʟʝ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ 

ʫʜʝʣʷʝʪʩʷ ʦʮʝʥʢʝ ʨʝʞʠʤʘ ʫʚʣʘʞʥʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ. ʇʦʩʢʦʣʴʢʫ ʙʦʣʴh ʠʥʩʪʚʦ 

ʛʦʨʥʳʭ ʨʝʢ ʨʝʛʠʦʥʘ ʦʪʥʦʩʠʪʩʷ ʢ ʚʦʜʦʪʦʢʘʤ ʩ ʧʨʝʦʙʣʘʜʘʶʱʠʤ ʩʥʝʛʦ-ʜʦʞʜʝʚʳʤ 

ʪʠʧʦʤ ʧʠʪʘʥʠʷ, ʨʝʞʠʤ ʠʭ ʧʦʣʦʚʦʜʴʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʨʫʩʣʦʬʦʨʤʠʨʫʶʱʠʝ ʨʘʩʭʦʜʳ 

ʠ ʫʨʦʚʥʠ ʨʝʢ ʟʘʚʠʩʷʪ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʟʠʤʥʠʭ ʦʩʘʜʢʦʚ, ʘ ʪʘʢʞʝ 

ʦʪ ʟʘʧʘʩʦʚ ʚʣʘʛʠ ʚ ʧʦʯʚʘʭ ʠ ʛʨʫʥʪʘʭ.  

ɸʥʘʣʠʟ ʧʨʝʜʧʘʚʦʜʢʦʚʦʡ ʦʙʩʪʘʥʦʚʢʠ 2014 ʛ. ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʭ 

ʠʟʙrʪʦʯʥʦʤ ʫʚʣʘʞʥʝʥʠʠ ʠʟ-ʟʘ ʚʳʧʘʜʝʥʠʷ ʦʙʠʣʴʥʳʭ ʦʩʘʜʢʦʚ ʚ ʣʝʪʥʝ-ʦʩʝʥʥʠʡ 

ʧʝʨʠʦʜ ʧʨʝʜʳʜʫʱʝʛʦ ʛʦʜʘ (346-620 ʤʤ ʠʣʠ 105-140 % ʢ ʤʥʦʛʦʣʝʪʥʝʡ ʥʦʨʤʝ). ʂ 

ʥʘʯʘʣʫ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ ʧʦʯʚʝʥʥʳʝ ʚʣʘʛʦʟʘʧʘʩʳ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʨʝʛʠʦʥʘ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʢʘʢ ʜʦʩʪʘʪʦʯʥʳʝ, ʤʝʩʪʘʤʠ ʧʦ ʩʝʚʝʨʥʳʤ ʨʘʡʦʥʘʤ ʢʘʢ 

ʠʟʙʳʪʦʯʥʳʝ. ʊʘʢ, ʚ ʧʦʣʫʤʝʪʨʦʚʦʤ ʩʣʦʝ ʧʦʯʚʳ ʟʘʧʘʩʳ ʧʨʦʜʫʢʪʠʚʥʦʡ ʚʣʘʛʠ 

ʩʦʩʪʘʚʣʷʣʠ ʜʦ 150 % ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʘʠʤʝʥʴʰʝʡ ʧʦʣʝʚʦʡ ʚʣʘʛʦʝʤʢʦʩʪʠ.  

ɺʪʦʨʦʩʪʝʧʝʥʥʳʤ ʬʘʢʪʦʨʦʤ, ʦʙʫʩʣʦʚʠʚʰʠʤ ʙʦʣʝʝ ʤʘʩʰʪʘʙʥʦʝ 

ʧʨʦʭʦʞʜʝʥʠʝ ʧʘʚʦʜʢʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ɻʦʨʥʦ-ɸʣʪʘʡʩʢʘ ʠ ʨʷʜʘ ʩʝʣ 

ʄʘʡʤʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʷʚʠʣʩʷ ʩʙʨʦʩ ʚʦʜʳ ʠʟ ʥʝʙʦʣʴʰʠʭ ʠʩʢʫʩʩʪʚʝʥʥʳʭ 

ʚʦʜʦʭʨʘʥʠʣʠʱ (ʧʨʫʜʦʚ) ʥʘ ʨʝʢʘʭ ʄʘʡʤʘ ʠ ʉʘʡʜʳʩ. ɺ ʯʘʩʪʥʦʩʪʠ, ʧʨʠ ʧʨʦʨʳʚʝ 

ʜʘʤʙʳ ʂʫʪʘʰʩʢʦʛʦ ɻʊʉ ʚ ʨ. ʄʘʡʤʘ ʧʨʦʠʟʦʰʝʣ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʧʦʜʲʝʤ ʫʨʦʚʥʷ 

ʨʝʢʠ (ʥʘ 172 ʩʤ ʚʳʰʝ ʢʨʠʪʠʯʝʩʢʦʛʦ) ʠ ʟʘʪʦʧʣʝʥʠʝ ʦʢʦʣʦ 5 ʢʤ
2
 ʪʝʨʨʠʪʦʨʠʠ ʛ. 

ɻʦʨʥʦ-ɸʣʪʘʡʩʢʘ. 
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ʂʘʪʘʩʪʨʦʬʠʯʝʩʢʠʡ ʧʘʚʦʜʦʢ 2014 ʛ. ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʩʣʝʜʫʶʱʠʤʠ 

ʧʨʝʚʳʰʝʥʠʷʤʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʠ ʢʨʠʪʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ ʟʘʪʦʧʣʝʥʠʷ. ʊʘʢ, ʨ. ɹʠʷ 

ʧʨʝʚʳʩʠʣʘ ʤʘʢʩʠʤʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʚ ʩ. ʊʫʨʦʯʘʢ ʠ ʋʜʘʣʦʚʢʘ (ʥʘ 40 ʠ 114 ʩʤ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʨ. ʏʫʣʳʰʤʘʥ ʚ ʩ. ɹʘʣʳʢʯʘ (ʥʘ 3 ʩʤ), ʨ. ʏʘʨʳʰ ʚ ʩ. ʋʩʪʴ-ʂʫʤʠʨ 

(ʥʘ 86 ʩʤ), ʨ. ʉʝʤʘ ʚ ʩ. ʐʝʙʘʣʠʥʦ (ʥʘ 19 ʩʤ). ʇʦ ʚʠʟʫʘʣʴʥʳʤ ʦʮʝʥʢʘʤ, ʫʨʦʚʝʥʴ ʨ. 

ʂʘʪʫʥʴ ʚ ʩ. ʄʘʡʤʘ ʙʳʣ ʧʨʝʚʳʰʝʥ ʥʘ 15 ʩʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1969 ʛ. ʈʝʜʢʘʷ ʩʝʪʴ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʧʦʩʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ (ʚʩʝʛʦ 10 ʧʦʩʪʦʚ) ʥʝ ʧʦʟʚʦʣʷʝʪ 

ʜʦʩʪʦʚʝʨʥʦ ʦʮʝʥʠʪʴ ʫʨʦʚʥʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦʜʲʝʤʘ ʚʦʜʳ ʚʳʰʝʦʪʤʝʯʝʥʥʳʭ ʨʝʢ 

1-2-ʛʦ ʧʦʨʷʜʢʘ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʦ ʤʥʝʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʭʘʨʘʢʪʝʨʠʟʫʝʤʘʷ 

ʵʢʩʪʨʝʤʘʣʴʥʘʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʙʦʣʝʝ 1%-ʦʡ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ.  

ʇʨʝʚʳʰʝʥʠʷ ʢʨʠʪʠʯʝʩʢʠʭ ʫʨʦʚʥʝʡ ʥʘʨʘʩʪʘʣʠ ʚʥʠʟ ʧʦ ʪʝʯʝʥʠʶ ʢʨʫʧʥʳʭ 

ʨʝʢ. ʂʨʠʪʠʯʝʩʢʠʝ ʫʨʦʚʥʠ ʟʘʪʦʧʣʝʥʠʷ ʙʳʣʠ ʧʨʝʚʳʰʝʥʳ: ʚ ʙʘʩʩʝʡʥʝ ʨ. ʂʘʪʫʥʴ ʚ ʩ. 

ʏʝʤʘʣ (ʥʘ 31 ʩʤ), ʚ ʩ. ʆʥʛʫʜʘʡ (36 ʩʤ); ʚ ʙʘʩʩʝʡʥʝ ʨ. ɹʠʷ ʚ ʩ. ʂʝʙʝʟʝʥʴ (ʥʘ 94 ʩʤ), 

ʚ ʩ. ʊʫʨʦʯʘʢ (132 ʩʤ), ʩ. ʋʜʘʣʦʚʢʘ (210 ʩʤ); ʨ. ʏʫʣʳʰʤʘʥ ʚ ʩ. ɹʘʣʳʢʯʘ (160 ʩʤ); 

ʨ. ʏʘʨʳʰ ʚ ʩ. ʋʩʪʴ-ʂʫʤʠʨ (ʥʘ 101 ʩʤ). ʊʘʢʞʝ ʙʳʣʠ ʧʨʝʚʳʰʝʥʳ ʢʨʠʪʠʯʝʩʢʠʝ 

ʫʨʦʚʥʠ ʜʣʷ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʥʘ ʙʝʨʝʛʫ ʦʟ. ʊʝʣʝʮʢʦʝ ï ʚ ʩ. ɸʨʪʳʙʘʰ ʥʘ 105 

ʩʤ, ʚ ʧʦʩ. ʗʡʣʶ ʥʘ 123 ʩʤ. ʅʝʩʦʤʥʝʥʥʦ, ʯʪʦ ʦʥʠ ʙʳʣʠ ʧʨʝʚʳʰʝʥʳ ʚ 

ʙʦʣhɹʠʥʩʪʚʝ ʠʟ 106 ʧʦʜʚʝʨʛʰʠʭʩʷ ʟʘʪʦʧʣʝʥʠʶ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ 

ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ, ʚ ʢʦʪʦʨʳʭ ʦʪʩʫʪʩʪʚʫʶʪ ʛʠʜʨʦʧʦʩʪʳ.  

ʆʩʦʙʝʥʥʦʩʪʴʶ ʧʨʦʭʦʞʜʝʥʠʷ ʜʦʞʜʝʚʦʛʦ ʧʘʚʦʜʢʘ 2014 ʛ. ʥʘ ʙʦʣʴʰʠʥʩʪʚʝ 

ʥʝʙʦʣʴʰʠʭ ʛʦʨʥʳʭ ʨʝʢ 2-3 ʧʦʨʷʜʢʘ ʷʚʣʷʝʪʩʷ ʠʭ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʩʪʴ (ʦʪ 

ʥʝʩʢʦʣʢɹʠʭ ʯʘʩʦʚ ʜʦ ʧʝʨʚʳʭ ʩʫʪʦʢ), ʭʘʨʘʢʪʝʨʠʟʫʶʱʘʷʩʷ ʙʳʩʪʨʳʤ ʧʦʜʲʝʤʦʤ 

ʫʨʦʚʥʷ ʚʦʜʳ ʨʝʢ ʠ ʧʦʯʪʠ ʪʘʢʠʤ ʞʝ ʝʛʦ ʩʧʘʜʦʤ. ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʧʘʚʦʜʢʘ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʨʷʜʘ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʨʝʩʧʫʙʣʠʢʠ ʷʚʣʷʶʪʩʷ ʥʘʛʦʥʥʳʝ ʷʚʣʝʥʠʷ ʚ 

ʧʨʠʫʩʪʴʝʚʦʡ ʯʘʩʪʠ ʤʘʣʳʭ ʨʝʢ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʟʘʧʘʟʜʳʚʘʶʱʠʤ ʧʦ ʚʨʝʤʝʥʠ 

ʧʦʜʲʝʤʦʤ ʚʦʜʳ ʚ ʦʩʥʦʚʥʳʭ ʨʝʢʘʭ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʨ. ʄʘʡʤʘ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʦʜʥʦʠʤʝʥʥʦʛʦ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ, ʢʦʪʦʨʘʷ ʧʨʠ ʧʘʚʦʜʢʝ 

"ʟʘʧʠʨʘʝʪʩʷ" ʨʝʢʦʡ ʂʘʪʫʥʴ.  

ʂʘʢ ʧʦʢʘʟʘʣ ʧʨʦʰʝʜʰʠʡ ʧʘʚʦʜʦʢ, ʩ ʫʯʘʩʪʢʘʤʠ ʟʘʪʦʧʣʝʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, 
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ʪʝʩʥʦ ʩʦʧʨʷʞʝʥʳ ʟʦʥʳ ʧʦʜʪʦʧʣʝʥʠʷ, ʦʙʨʘʟʫʶʱʠʝʩʷ ʟʘ ʩʯʝʪ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ 

ʧʦʜʧʦʨʘ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚ ʦʙʣʘʩʪʠ ʠʭ ʧʦʜʟʝʤʥʦʡ ʨʘʟʛʨʫʟʢʠ. ʅʝʨʝʜʢʦ ʟʦʥʳ 

ʧʦʜʪʦʧʣʝʥʠʷ ʦʙʲʝʜʠʥʷʶʪʩʷ ʩ ʟʦʥʘʤʠ ʟʘʪʦʧʣʝʥʠʷ ʠʣʠ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʩʣʦʞʥʳʭ 

ʩʦʯʝʪʘʥʠʷʭ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʢʘʢ ʭʘʨʘʢʪʝʨʦʤ ʤʝʟʦʨʝʣʴʝʬʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʪʘʢ ʠ ʜʠʥʘʤʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ ʛʨʫʥʪʦʚʳʭ ʚʦʜ.  

ʅʝʙʝʟʳʥʪʝʨʝʩʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʪʠʧʠʯʥʘʷ ʜʣʷ ʨʝʛʠʦʥʘ ʚʪʦʨʘʷ ʚʦʣʥʘ 

ʧʘʚʦʜʢʘ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʧʨʦʭʦʞʜʝʥʠʝʤ "ʢʦʨʝʥʥʦʡ" ʚʦʜʳ 19-21 ʠʶʥʷ 2014 ʛ. 

ʙʳʣʘ ʦʯʝʥʴ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ (ʧʦʜʲʝʤ ʫʨʦʚʥʷ ʨ. ʂʘʪʫʥʴ ʜʦ 0,5 ʤ), ʯʪʦ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʡ "ʩʛʦʥ" ʩʥʝʛʦ-ʣʝʜʥʠʢʦʚʳʭ ʚʣʘʛʦʟʘʧʘʩʦʚ ʧʨʝʜʧʘʚʦʜʢʦʚʳʤʠ 

ʜʦʞʜ̫ʤʠ. 

ʂʨʦʤʝ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ, ʥʝʛʘʪʠʚʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʧʘʚʦʜʢʘ ʥʘ 

ʠʥʞʝʥʝʨʥʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ ʨʝʛʠʦʥʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣ ʪʝʭʥʦʛʝʥʥʳʡ ʬʘʢʪʦʨ, 

ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʥʝʜʦʩʪʘʪʢʦʤ ʠʣʠ ʦʪʩʫʪʩʪʚʠʝʤ ʚʦʜʦʚʳʧʫʩʢʦʚ ʚ ʧʦʣʦʪʥʝ ʜʦʨʦʛ, 

ʤʘʣʦʡ ʚʳʩʦʪʦʡ ʜʦʨʦʞʥʳʭ ʥʘʩʳʧʝʡ, ʥʠʟʢʠʤʠ ʧʨʦʣʝʪʘʤʠ ʤʦʩʪʦʚ, ʟʘʪʦʨʘʤʠ ʵʪʠʭ 

ʩʦʦʨʫʞʝʥʠʡ ʜʨʝʚʝʩʥʦ-ʢʘʤʝʥʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʠ ʜʨ. 

ʍʘʨʘʢʪʝʨʠʟʫʝʤʳʡ ʜʦʞʜʝʚʦʡ ʧʘʚʦʜʦʢ ʚʳʟʚʘʣ ʙʝʩʧʨʝʮʝʜʝʥʪʥʫʶ 

ʘʢʪʠʚʠʟʘʮʠʶ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʛʠʜʨʦʛʝʥʥʦʛʦ ʢʣʘʩʩʘ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʘʢʪʠʚʠʟʘʮʠʠ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʨʷʜʝ ʫʯʘʩʪʢʦʚ ʜʦʣʠʥ 

ʧʨʦʠʟʦʰʣʘ ʧʝʨʝʩʪʨʦʡʢʘ ʨʫʩʝʣ ʨʝʢ, ʧʦʷʚʠʣʠʩʴ ʥʦʚʳʝ ʧʨʦʪʦʢʠ, ʦʩʪʨʦʚʘ ʠ ʧʨ. 

ʇʦʤʠʤʦ ʟʘʪʦʧʣʝʥʠʷ ʠ ʧʦʜʪʦʧʣʝʥʠʷ, ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʯʘʩʪʠ ʨʝʛʠʦʥʘ 

ʥʘʙʣʶʜʘʣʦʩʴ ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʦʝ ʨʘʟʚʠʪʠʝ ʤʝʣʢʠʭ ʩʝʣʝʡ, ʦʧʦʣʟʥʝʡ, ʦʙʚʘʣʦʚ. 

ʇʦ ʤʘʩʰʪʘʙʘʤ ʧʦʩʣʝʜʩʪʚʠʡ ʠ ʫʨʦʚʥʶ ʨʝʘʛʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʢʨʠʪʝʨʠʝʚ, ʠʟʣʦʞʝʥʥʳʭ ʚ ʧʦʩʪʘʥʦʚʣʝʥʠʠ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʦʪ 21 ʤʘʷ 2007 ʛ. ˉ 304 "ʆ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʧʨʠʨʦʜʥʦʛʦ 

ʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ", ʧʘʚʦʜʢʦʚʘʷ ʦʙʩʪʘʥʦʚʢʘ 2014 ʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ ʦʪʥʝʩʝʥʘ ʢ ʯʨʝʟʚʳʯʘʡʥʳʤ ʩʠʪʫʘʮʠ̫ ʤ ʬʝʜʝʨʘʣʴʥʦʛʦ 

ʭʘʨʘʢʪʝʨʘ.  

ʇʦ ʜʘʥʥʳʤ ʉʠʙʠʨʩʢʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʮʝʥʪʨʘ ʄʏʉ ʈʦʩʩʠʠ, ʚ ʟʦʥʫ 

ʧʦʜʪʦʧʣʝʥʠʷ ʧʦʧʘʣʠ: 106 ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʨʝʩʧʫʙʣʠʢʠ (ʨʠʩ. 2), 7372 ʞʠʣʳʭ 

ʜʦʤʘ, 11977 ʧʨʠʫʩʘʜʝʙʥʳʭ ʫʯʘʩʪʢʦʚ, 51 ʩʦʮʠʘʣʴʥʦ-ʟʥʘʯʠʤʳʡ ʦʙʲʝʢʪ; 
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ʨʘʟʨʫʰʝʥʦ ʠ ʧʦʚʨʝʞʜʝʥʦ 279 ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʤʦʩʪʦʚ; ʧʦʜʪʦʧʣʝʥʠʶ 

ʧʦʜʚʝʨʛʣʦʩʴ 503 ʢʤ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ, ʠʟ ʥʠʭ ʨʘʟʨʫʰʝʥʦ ʠ ʧʦʚʨʝʞʜʝʥʦ 309 

ʢʤ; ʧʦʚʨʝʞʜʝʥʦ 89 ʦʧʦʨ ʃʕʇ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ 9,4 ʢʤ. ʆʙʱʠʡ ʫʱʝʨʙ, 

ʥʘʥʝʩʝʥʥʳʡ ʧʘʚʦʜʢʦʤ, ʩʦʩʪʘʚʠʣ ʙʦʣʝʝ 4,5 ʤʣʨʜ. ʨʫʙ.  

 

 
ʈʠʩ. 2. ʅʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ, ʧʦʩʪʨʘʜʘʚʰʠʝ ʦʪ ʚʝʩʝʥʥʝʛʦ ʧʘʚʦʜʢʘ 2014 ʛ. 

 

ʋʯʠʪʳʚʘʷ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʡ ʭʘʨʘʢʪʝʨ ʧʨʦʰʝʜʰʝʛʦ ʜʦʞʜʝʚʦʛʦ ʧʘʚʦʜʢʘ, 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʜʦʢʫʤʝʥʪʘʣʴʥʦ ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʩʣʝʜʳ ʥʘʚʦʜʥʝʥʠʷ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʫʨʦʚʥʝʡ, ʟʦʥ ʟʘʪʦʧʣʝʥʠʷ ʠ ʧʦʜʪʦʧʣʝʥʠʷ, ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʛʥʦʟʥʳʝ 

ʩʮʝʥʘʨʠʠ ʧʨʦʷʚʣʝʥʠʷ ʧʦʜʦʙʥʳʭ ʠ ʙʦʣʝʝ ʤʘʩʰʪʘʙʥʳʭ ʥʘʚʦʜʥʝʥʠʡ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ. ʀʩʭʦʜʷ ʠʟ ʵʪʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʜʛʦʪʦʚʠʪʴ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʫʪʦʯʥʝʥʠʶ ʛʝʥʝʨʘʣʴʥʳʭ ʧʣʘʥʦʚ ʧʦʩʝʣʝʥʠʡ, 

ʧʦʧʘʜʘʶʱʠʭ ʚ ʟʦʥʳ ʚʦʟʤʦʞʥʦʛʦ ʧʦʜʪʦʧʣʝʥʠʷ, ʠ ʨʘʟʨʘʙʦʪʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʥʝʦʙʭʦʜʠʤʳʭ ʟʘʱʠʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. 

ɺʳʚʦʜʳ 

ʂʘʪʘʩʪʨʦʬʠʯʝʩʢʠʡ ʚʝʩʝʥʥʠʡ ʧʘʚʦʜʦʢ 2014 ʛ. ʚ ɻʦʨʥʦʤ ɸʣʪʘʝ ʙʳʣ 

ʦʙʫʩʣʦʚʣʝʥ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʠʥʪʝʥʩʠʚʥʳʤʠ ʜʦʞʜʝʚʳʤʠ ʦʩʘʜʢʘʤʠ, 

ʧʨʦʷʚʣʝʥʥʳʤʠ ʥʘ ʬʦʥʝ ʚʳʩʦʢʦʛʦ ʧʝʨʝʫʚʣʘʞʥʝʥʠʷ ʧʦʯʚ;  
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ɻʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʚʦʜʢʘ ʚ ʩʨʝʜʥʝʤ ʠ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ 

ʨʷʜʘ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʝʢ ʨʝʛʠʦʥʘ ʠ ʠʭ ʧʨʠʪʦʢʦʚ ʦʢʘʟʘʣʠʩʴ ʙʣʠʟʢʠʤʠ ʢ 1%-ʦʡ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ, ʠʥʦʛʜʘ ʚʳʰʝ ʠʭ, ʪʦ ʝʩʪʴ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ 

ʥʘʙʣʶʜʝʥʠʡ ʚ ʨʝʛʠʦʥʝ; 

ɼʦʞʜʝʚʦʡ ʧʘʚʦʜʦʢ 2014 ʛ. ʩʦʧʨʦʚʦʞʜʘʣʩʷ ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʦʡ ʧʣʦʱʘʜʥʦʡ 

ʘʢʪʠʚʠʟʘʮʠʝʡ ʵʢʟʦʛʝʥʥʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʛʠʜʨʦʛʝʥʥʦʛʦ ʢʣʘʩʩʘ; 

ʈʘʟʤʝʨ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʫʱʝʨʙʘ, ʥʘʥʝʩʝʥʥʦʛʦ ʧʘʚʦʜʢʦʤ ʞʠʣʦʤʫ ʬʦʥʜʫ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ, ʦʢʘʟʘʣʩʷ ʤʘʢʩʠʤʘʣʴʥʳʤ 

ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ. 



ˤͦ͒ͤ·͔ ͙ Ή͎͙ͦͦ͟͡;͔͙͔ͫ͟ ͔ͨͪͦ͋ͣ͡· ˿͙͙͙͋ͪ ͙ ͔̇ͤͭͪ͊͡Έ͚ͤͦ ˢ͙͙͘ 

 136  

ʄʆɼɽʃʀʈʆɺɸʅʀɽ ɼʀʅɸʄʀʂʀ ʇʆɼɺʆɼʅʆʁ ʄɽʈɿʃʆʊʓ ʀ 

ɺʆɿʄʆɾʅʆʁ ʕʄʀʉʉʀʀ ʄɽʊɸʅɸ ʅɸ ɸʈʂʊʀʏɽʉʂʆʄ ʐɽʃʔʌɽ 
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MODELING OF THE DYNAMICS SUBSEA PERMAFROST AND  

POSSIBLE METHANE EMISSIONS IN THE ARCTIC SHELF 
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ɸʥʥʦʪʘʮʠʷ. ɼʣʷ ʦʮʝʥʢʠ ʤʘʩʰʪʘʙʦʚ ʵʤʠʩʩʠʠ ʤʝʪʘʥʘ ʚ ʘʪʤʦʩʬʝʨʫ ʥʘ ʰʝʣʴʬʝ ɸʨʢʪʠʢʠ 

ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʮʝʥʘʨʥʳʝ ʨʘʩʯʝʪʳ ʚ ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʥʘʣʠʯʠʷ ʜʠʬʬʫʟʠʦʥʥʳʭ ʧʦʪʦʢʦʚ 

ʤʝʪʘʥʘ ʠʟ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʩ ʫʯʝʪʦʤ ʦʪʪʘʠʚʘʥʠʷ ʧʦʜʚʦʜʥʳʭ ʤʝʨʟʣʳʭ ʧʦʨʦʜ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʯʠʩʣʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʨʦʩʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠʜʦʥʥʳʭ ʚʦʜ  ʧʨʠʚʦʜʠʪ ʢ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʤʫ ʦʪʪʘʠʚʘʥʠʶ ʜʦʥʥʳʭ ʤʝʨʟʣʳʭ ʦʪʣʦʞʝʥʠʡ ʠ ʩʫʱʝʩʪʚʦʚʘʥʠʶ ʥʝʩʢʚʦʟʥʳʭ 

ʪʘʣʠʢʦʚ ʛʣʫʙʠʥʦʡ ʜʦ 25 ʤ.  ʇʦʣʫʯʝʥʦ, ʯʪʦ ʧʦʜʚʦʜʥʘʷ ʤʝʨʟʣʦʪʘ ʦʩʪʘʝʪʩʷ ʥʝʧʨʦʥʠʮʘʝʤʦʡ ʜʣʷ 

ʜʚʠʞʝʥʠʡ ʛʘʟʘ ʠʟ ʛʘʟʦʛʠʜʨʘʪʦʚ ʠ ʚʢʣʘʜ ɸʨʢʪʠʯʝʩʢʦʛʦ ʰʝʣʴʬʘ ʚ ʩʦʚʨʝʤʝʥʥʫʶ ʵʤʠʩʩʠʶ 

ʤʝʪʘʥʘ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 0.1-0.16 ʊʛ(CH4) ʚ ʛʦʜ ʟʘ ʧʝʨʠʦʜ ʦʪʢʨʳʪʦʡ ʚʦʜʳ. 

Annotation. Numerical experiments taking into account the diffusion fluxes of methane 

from sediments during submarine permafrost thawing were carried to estimate the methane 

emissions scale to the atmosphere on the Arctic shelf. Results show that increasing of the bottom 

waters temperature leads to a thawing of frozen bottom sediments and the existence of close taliks 

depth up to 25 m. Obtained that submarine permafrost is impermeable to gas flows of gas hydrates 

and the Arctic shelf contribution in modern methane emissions is about 0.1-0.16 Tg (CH4) per year 

in open water 

 

ɺʚʝʜʝʥʠʝ. 

ʀʟʫʯʝʥʠʝ ʧʨʦʠʩʭʦʞʜʝʥʠʷ, ʩʦʩʪʦʷʥʠʷ ʠ ʜʠʥʘʤʠʢʠ ʩʫʙʘʢʚʘʣʴʥʦʡ ʤʝʨʟʣʦʪʳ 

ɸʨʢʪʠʯʝʩʢʦʛʦ ʰʝʣʴʬʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʙʦʣʴʰʦʡ ʠʥʪʝʨʝʩ, ʚ ʩʚʷʟʠ ʩ ʚʦʟʤʦʞʥʳʤ 

ʧʨʦʤʳʰʣʝʥʥʳʤ ʦʩʚʦʝʥʠʝʤ  ʰʝʣʴʬʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʬʪʠ ʠ ʛʘʟʘ ʠ ʚ 

ʢʣʠʤʘʪʠʯʝʩʢʦʤ ʘʩʧʝʢʪʝ. ɼʝʛʨʘʜʘʮʠʷ ʧʦʜʚʦʜʥʳʭ ʤʝʨʟʣʳʭ ʧʦʨʦʜ ʠ ʥʘʨʫʰʝʥʠʝ 

ʫʩʣʦʚʠʡ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʛʘʟʦʛʠʜʨʘʪʦʚ ʥʘ ʰʝʣʴʬʝ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ ʢ ʚʳʙʨʦʩʫ 

ʦʛʨʦʤʥʳʭ ʢʦʣʠʯʝʩʪʚ ʤʝʪʘʥʘ ʚ ʘʪʤʦʩʬʝʨʫ ʵʪʦʛʦ ʨʝʛʠʦʥʘ. ɼʘʥʥʳʝ 

ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʞʝ ʩʝʡʯʘʩ ʜʝʤʦʥʩʪʨʠʨʫʶʪ ʤʘʩʩʠʚʥʫʶ ʵʤʠʩʩʠʶ 

ʤʝʪʘʥʘ ʠʟ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʤʦʨʝʡ ʃʘʧʪʝʚʳʭ ʠ ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʛʦ, [10]. 

ɺʳʙʨʦʩʳ ʤʝʪʘʥʘ ʤʦʛʫʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʳ ʩʦʚʨʝʤʝʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʧʦʜʚʦʜʥʦʡ 

ʤʝʨʟʣʦʪʳ, ʢʦʪʦʨʘʷ ʚ ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ ɸʨʢʪʠʯʝʩʢʦʛʦ ʰʝʣʴʬʘ ʥʘʭʦʜʠʪʩʷ ʥʘ 

ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʜʝʛʨʘʜʘʮʠʠ.  

ʉʫʱʝʩʪʚʦʚʘʥʠʝ ʩʫʙʤʘʨʠʥʥʦʡ ʤʝʨʟʣʦʪʳ ʥʘ ɸʨʢʪʠʯʝʩʢʦʤ ʰʝʣʴʬʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʣʫʙʦʢʠʤ ʧʨʦʤʝʨʟʘʥʠʝʤ ʥʘ ʩʫʙʘʵʨʘʣʴʥʳʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ ʰʝʣʴʬʘ 
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ʚ ʫʩʣʦʚʠʷʭ ʧʘʣʝʦʢʣʠʤʘʪʘ [5, 9] ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʨʠʜʦʥʥʳʭ 

ʩʣʦʝʚ ʚʦʜʳ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ. ʅʘ ʤʝʣʢʦʚʦʜʥʦʤ ʘʨʢʪʠʯʝʩʢʦʤ ʰʝʣʴʬʝ ʩ 

ʛʣʫʙʠʥʘʤʠ ʜʦ 200 ʤ ʟʦʥʘ ʩʪʘʙʠʣʴʥʦʩʪʠ ʛʘʟʦʚʳʭ ʛʠʜʨʘʪʦʚ ʩʚʷʟʘʥʘ ʩ ʥʘʣʠʯʠʝʤ 

ʟʜʝʩʴ ʩʫʙʤʘʨʠʥʥʦʡ ʢʨʠʦʣʠʪʦʟʦʥʳ [5].  ʇʨʠ ʵʪʦʤ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʫʛʣʝʨʦʜʘ ʤʦʞʝʪ ʩʦʜʝʨʞʘʪʴʩʷ ʚ ʟʦʥʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʛʘʟʦʛʠʜʨʘʪʦʚ 

(ɿʉɻ), ʟʘʣʝʛʘʶʱʝʡ ʚ ʧʨʝʜʝʣʘʭ ʠ ʥʠʞʝ ʢʨʦʚʣʠ ʤʝʨʟʣʳʭ ʧʦʨʦʜ. ʅʘʭʦʜʷʩʴ ʚ 

ʩʪʘʙʠʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʤʝʨʟʣʦʪʘ ʠʛʨʘʝʪ ʨʦʣʴ ʥʘʜʝʞʥʦʡ ʢʨʳʰʢʠ, ʧʨʝʧʷʪʩʪʚʫʷ 

ʚʳʭʦʜʫ ʤʝʪʘʥʘ.  

ʈʘʟʨʫʰʝʥʠʝ ʧʦʜʚʦʜʥʦʡ ʤʝʨʟʣʦʪʳ ʠ ʧʦʩʣʝʜʫʶʱʘʷ ʜʝʩʪʘʙʠʣʠʟʘʮʠʷ ʛʘʟʦʚʳʭ 

ʛʠʜʨʘʪʦʚ  ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʰʝʣʴʬʘ (ɺʉʐ) ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʙʳʩʪʨʦʤʫ 

ʚʦʚʣʝʯʝʥʠʶ ʦʛʨʦʤʥʳʭ ʢʦʣʠʯʝʩʪʚ ʤʝʪʘʥʘ ʚ ʩʦʚʨʝʤʝʥʥʳʡ ʮʠʢʣ ʫʛʣʝʨʦʜʘ. 

ʄʝʨʟʣʦʪʘ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʛʣʦʙʘʣʴʥʳʡ ʧʫʣ ʤʝʪʘʥʘ, 

ʢʦʪʦʨʳʡ ʚ ʵʧʦʭʠ ʤʝʞʣʝʜʥʠʢʦʚʦʛʦ  ʧʦʪʝʧʣʝʥʠʷ ʩʪʘʥʦʚʠʪʩʷ ʝʛʦ ʟʥʘʯʠʤʳʤ 

ʠʩʪʦʯʥʠʢʦʤ. ʉʦʚʝʨʰʝʥʥʦ ʦʯʝʚʠʜʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ ʚʟʘʠʤʦʩʚʷʟʝʡ 

ʤʝʞʜʫ ʩʫʙʘʢʚʘʣʴʥʦʡ ʤʝʨʟʣʦʪʦʡ ʠ ʪʝʨʤʦʭʘʣʠʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʚʦʜ ʤʦʨʝʡ 

ɸʨʢʪʠʯʝʩʢʦʛʦ ʰʝʣʴʬʘ, ʯʪʦʙʳ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʜʠʥʘʤʠʢʫ 

ʢʨʠʦʣʠʪʦʟʦʥʳ ʠ ʦʮʝʥʠʚʘʪʴ ʤʘʩʰʪʘʙ ʵʤʠʩʩʠʠ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, 

ʚʳʩʚʦʙʦʞʜʘʶʱʠʭʩʷ ʧʨʠ ʝʝ ʨʘʟʨʫʰʝʥʠʠ. 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʦʜʦʡʪʠ ʢ ʠʩʩʣʝʜʦʚʘʥʠʶ ʦʧʠʩʘʥʥʦʡ 

ʧʨʦʙʣʝʤʳ ʥʘ ʦʩʥʦʚʝ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 

ʥʝʢʦʪʦʨʳʝ ʩʮʝʥʘʨʥʳʝ ʨʘʩʯʝʪʳ, ʧʨʦʚʝʜʝʥʥʳʝ ʥʘ  ʦʩʥʦʚʝ ʢʦʤʧʣʝʢʩʘ ʤʦʜʝʣʝʡ, 

ʢʦʪʦʨʳʡ ʦʧʠʩʳʚʘʝʪ ʚʟʘʠʤʦʩʚʷʟʴ  ʧʨʦʮʝʩʩʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʭ  ʚ ʘʪʤʦʩʬʝʨʝ, 

ʣʝʜʦʚʦʤ ʧʦʢʨʦʚʝ, ʦʢʝʘʥʝ,  ʦʩʘʜʦʯʥʦʤ ʩʣʦʝ ʤʦʨʩʢʦʛʦ ʜʥʘ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʪʝʨʤʦʭʘʣʠʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʰʝʣʴʬʦʚʳʭ ʚʦʜ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʠʷ ʯʠʩʣʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʚʤʝʩʪʥʘʷ 

ʨʝʛʠʦʥʘʣʴʥʘʷ ʤʦʜʝʣʴ ʛʠʜʨʦʪʝʨʤʦʜʠʥʘʤʠʢʠ ʦʢʝʘʥʘ ʀɺʄʠʄɻ ʉʆ ʈɸʅ [7]  ʠ 

ʤʦʨʩʢʦʛʦ ʣʴʜʘ CICE-3.14 (The Los Alamos Sea Ice Model, 

http://oceans11.lanl/gov/trac/CICE). ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʙʦʪʳ ʯʠʩʣʝʥʥʦʡ ʤʦʜʝʣʠ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʘʥʥʳʭ ʨʝʘʥʘʣʠʟʘ NCEP/NCAR  ʙʳʣʘ ʚʦʩʩʪʘʥʦʚʣʝʥʘ ʩʠʩʪʝʤʘ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʦʜʥʳʭ ʤʘʩʩ ʉʝʚʝʨʥʦʡ ɸʪʣʘʥʪʠʢʠ ʠ ʉʃʆ c 1948  ʧʦ  2012 ʛ.,  

http://oceans11.lanl/gov/trac/CICE
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ʚʢʣʶʯʘʷ ʮʠʨʢʫʣʷʮʠʶ ʚʦʜ ʚ ʤʦʨʷʭ ʩʠʙʠʨʩʢʦʛʦ ʰʝʣʴʬʘ (ʜʘʣʝʝ ʤʦʜʝʣʴ ʉʃʆ-ʉɸ). 

ʈʘʩʩʯʠʪʘʥʥʦʝ ʪʝʨʤʦʭʘʣʠʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʜʥʳʭ ʤʘʩʩ ʦʪʨʘʞʘʝʪ ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʉʃʆ ʚ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ. ɺ ʯʘʩʪʥʦʩʪʠ, 

ʫʩʠʣʝʥʠʝ ʚʣʠʷʥʠʷ ʘʪʣʘʥʪʠʯʝʩʢʠʭ ʚʦʜ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʧʦʪʝʧʣʝʥʠʶ ʚʦʜ 

ʉʃʆ, ʩʦʢʨʘʱʝʥʠʶ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ ʚ ʣʝʪʥʝʝ ʚʨʝʤʷ. 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʜʠʥʘʤʠʢʠ ʩʫʙʘʢʚʘʣʴʥʦʡ ʤʝʨʟʣʦʪʳ. 

ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʧʦʜʚʦʜʥʘʷ ʢʨʠʦʣʠʪʦʟʦʥʘ ɸʨʢʪʠʯʝʩʢʦʛʦ ʰʝʣʴʬʘ 

ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʥʘ ʩʫʰʝ ʚ ʭʦʣʦʜʥʫʶ ʵʧʦʭʫ ʚʦ ʚʨʝʤʷ ʧʦʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʤʦʨʷ, 

ʜʦ 20 ʪʳʩʷʯ ʣʝʪ ʥʘʟʘʜ (ʪ.ʣ.ʥ.), ʘ ʟʘʪʝʤ ʙʳʣʘ ʠʤ ʟʘʪʦʧʣʝʥʘ, ʧʨʠʤʝʨʥʦ 5-13 ʪ.ʣ.ʥ, 

[9]. ɼʣʷ ʨʘʩʯʝʪʦʚ ʪʝʧʣʦʚʦʛʦ ʧʦʣʷ ʚ ʦʩʘʜʦʯʥʦʤ ʩʣʦʝ ʠ ʦʧʨʝʜʝʣʝʥʠʷ ʥʠʞʥʝʡ 

ʛʨʘʥʠʮʳ ʢʨʠʦʣʠʪʦʟʦʥʳ ʥʘ ʰʝʣʴʬʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʤʦʜʝʣʴ ʪʝʧʣʦʧʝʨʝʥʦʩʘ ʚ 

ʛʨʫʥʪʝ ʀʌɸ ʈɸʅ [2]. ɺ ʦʩʥʦʚʝ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʣʝʞʠʪ ʬʦʨʤʫʣʠʨʦʚʢʘ 

ʟʘʜʘʯʠ ʉʪʝʬʘʥʘ ʩʦ ʩʤʝʰʘʥʥʳʤʠ ʢʨʘʝʚʳʤʠ ʫʩʣʦʚʠʷʤʠ ʚ ʦʜʥʦʤʝʨʥʦʡ 

ʧʦʩʪʘʥʦʚʢʝ. ʅʘ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝ ʨʘʩʯʝʪʥʦʡ ʦʙʣʘʩʪʠ ʟʘʜʘʚʘʣʠʩʴ ʠʟʤʝʥʝʥʠʷ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠʣʠ ʚʦʜʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʤ ʩʮʝʥʘʨʠʝʤ. 

ʅʘ ʥʠʞʥʝʡ ʛʨʘʥʠʮʝ ʟʘʜʘʚʘʣʩʷ ʧʦʩʪʦʷʥʥʳʡ ʚʦ ʚʨʝʤʝʥʠ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʨʘʚʥʳʡ 

60 ʤɺʪ/ʤ
2
. 

ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʧʘʣʝʦʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʩʮʝʥʘʨʠʡ, 

ʩʚʷʟʘʥʥʳʡ ʩ ʦʩʫʰʝʥʠʝʤ ʰʝʣʴʬʘ ʚ  ʧʝʨʠʦʜʳ ʨʝʛʨʝʩʩʠʠ ʤʦʨʷ ʠ ʝʛʦ ʟʘʪʦʧʣʝʥʠʝʤ ʚ 

ʧʝʨʠʦʜ ʪʨʘʥʩʛʨʝʩʩʠʡ, [8, 9] . ɺ ʢʘʯʝʩʪʚʝ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠʥʠʤʘʣʦʩʴ 

ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʰʝʣʴʬʘ ʚ ʩʫʙʘʢʚʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ 120 ʪ.ʣ.ʥ. ʠ  ʨʝʰʝʥʠʝ 

ʫʨʘʚʥʝʥʠʷ ʪʝʧʣʦʧʝʨʝʥʦʩʘ ʩʦʛʣʘʩʥʦ ʟʘʜʘʥʥʦʡ ʩʨʝʜʥʝʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ             

-1.8Áʉ ʠ ʛʝʦʪʝʨʤʠʯʝʩʢʦʛʦ ʛʨʘʜʠʝʥʪʘ 60 ʤɺʪ/ʤ
2
. ɹʳʣʦ ʧʨʠʥʷʪʦ, ʯʪʦ ʰʝʣʴʬ 

ʦʩʫʰʘʣʩʷ ʜʦ ʩʦʚʨʝʤʝʥʥʳʭ ʛʣʫʙʠʥ 100 ʤ.  

ʈʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ ʚʦʟʤʦʞʥʦʩʪʴ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ  ʧʦʜʚʦʜʥʦʡ ʤʝʨʟʣʦʪʳ ʥʘ ʰʝʣʴʬʝ ʤʦʨʝʡ ʚʦʩʪʦʯʥʦʡ ɸʨʢʪʠʢʠ, 

ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ ʟʘʣʝʛʘʥʠʷ ʢʦʪʦʨʦʡ ʩʦʩʪʘʚʠʣʘ ʧʦʨʷʜʢʘ 170-320 ʤ ʜʣʷ  1948 ʛ., 

ʨʠʩʫʥʦʢ.  ʈʦʩʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠʜʦʥʥʳʭ ʚʦʜ  ʟʘ ʤʦʜʝʣʠʨʫʝʤʳʡ ʧʝʨʠʦʜ ʩ 1948 ʧʦ 

2012 ʛ. ʧʨʠʚʝʣ ʢ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤʫ (ʥʘ 1-3 ʤ) ʧʦʜʥʷʪʠʶ ʥʠʞʥʝʡ ʢʨʦʚʣʠ 
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ʤʝʨʟʣʦʪʳ. ʇʨʠ ʵʪʦʤ ʚʝʨʭʥʷʷ  ʛʨʘʥʠʮʘ  ʢʨʠʦʣʠʪʦʟʦʥʳ  ʦʧʫʩʪʠʣʘʩʴ  ʜʦ 25 ʤ ʚ 

ʦʙʣʘʩʪʷʭ ʰʝʣʴʬʘ,  ʛʜʝ  ʧʨʠʜʦʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʩʪʘʣʘ ʧʦʣʦʞʠʪʝʣʴʥʦʡ.  

ʇʝʨʝʥʦʩ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʤʝʪʘʥʘ ʦʢʝʘʥʠʯʝʩʢʠʤʠ ʪʝʯʝʥʠʷʤʠ. 

ʆʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʦʩʪʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʠʟʫʯʝʥʥʦʩʪʴ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʝʪʘʥʘ ʚ ʰʝʣʴʬʦʚʳʭ ʚʦʜʘʭ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʧʨʝʜʝʣʸʥʥʳʡ ʧʨʦʛʨʝʩʩ 

ʚ ʚʦʧʨʦʩʝ ʠʟʫʯʝʥʠʷ ʧʨʠʨʦʜʳ ʩʦʚʨʝʤʝʥʥʦʛʦ ʤʝʪʘʥʦʛʝʥʝʟʘ ʚ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ, 

ʦʩʪʘʝʪʩʷ ʤʥʦʛʦ ʚʦʧʨʦʩʦʚ ʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʘʟʦʚ. 

ʊʘʢ, ʜʣʷ ɸʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ ʥʝ ʜʘʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʦʮʝʥʢʠ ʩʦʜʝʨʞʘʥʠʷ 

ʤʝʪʘʥʘ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ, ʝʛʦ ʧʦʪʦʢʦʚ ʚ ʚʦʜʥʫʶ ʪʦʣʱʫ, ʧʨʦʚʝʜʝʥʳ 

ʝʜʠʥʠʯʥʳʝ ʨʘʙʦʪʳ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʝʪʘʥʘ ʚ  

ʤʦʨʷʭ ɺʉʐ. ɼʣʷ ʦʮʝʥʢʠ ʤʘʩʰʪʘʙʦʚ ʵʤʠʩʩʠʠ ʤʝʪʘʥʘ ʚ ʘʪʤʦʩʬʝʨʫ ʥʘ ʰʝʣʴʬʝ 

ʤʦʨʝʡ ʚʦʩʪʦʯʥʦʡ ɸʨʢʪʠʢʠ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʩʮʝʥʘʨʥʳʝ ʨʘʩʯʝʪʳ ʚ 

ʧʨʝʜʧʦʣʦʞʝʥʠʠ ʥʘʣʠʯʠʷ ʜʠʬʬʫʟʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʛʘʟʘ ʠʟ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʩ 

2002 ʧʦ 2012 ʛʛ.  

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʳ ʨʘʩʩʤʘʪʨʠʚʘʝʤ ʪʦʣʴʢʦ ʘʜʚʝʢʪʠʚʥʦ-ʜʠʬʬʫʟʠʦʥʥʳʡ 

ʪʨʘʥʩʧʦʨʪ ʤʝʪʘʥʘ ʚ ʚʦʜʥʦʤ ʩʪʦʣʙʝ ʠ ʚʢʣʘʜ ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʧʦʪʦʢʘ ʚ ʦʙʱʫʶ 

ʵʤʠʩʩʠʶ ʤʝʪʘʥʘ ʚ ʘʪʤʦʩʬʝʨʫ ʨʝʛʠʦʥʘ. ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʚʳʰʝ ʨʝʛʠʦʥʘʣʴʥʘʷ 

ʯʠʩʣʝʥʥʘʷ ʤʦʜʝʣʴ ʦʢʝʘʥʘ ʠ ʤʦʨʩʢʦʛʦ ʣʴʜʘ ʉʃʆ-ʉɸ, ʜʦʧʦʣʥʝʥʥʘʷ ʪʨʘʩʩʝʨʥʳʤ 

ʙʣʦʢʦʤ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʤʝʪʘʥʘ 

ʚ ʚʦʜʘʭ ɺʉʐ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʤʝʪʘʥʘ  ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʨʝʰʝʥʠʝ ʘʜʚʝʢʪʠʚʥʦ-ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʫʨʘʚʥʝʥʠʠ ʜʣʷ 

ʧʨʠʤʝʩʠ ʩ ʫʯʝʪʦʤ ʦʢʠʩʣʝʥʠʷ, [4]. ʋʯʝʪ ʦʢʠʩʣʝʥʠʷ ʤʝʪʘʥʘ ʙʳʣ ʨʝʘʣʠʟʦʚʘʥ ʥʘ 

ʦʩʥʦʚʝ ʧʦʜʭʦʜʘ, ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʚ ʨʘʙʦʪʝ  [6], ʛʜʝ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʧʦ 

ʦʢʠʩʣʝʥʠʶ ʤʝʪʘʥʘ ʚ ʤʦʨʩʢʦʡ ʚʦʜʝ ʧʦʣʫʯʝʥʦ ʵʤʧʠʨʠʯʝʩʢʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʜʣʷ 

ʫʯʝʪʘ ʚʨʝʤʝʥʠ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʛʘʟʘ ʚ ʨʘʩʪʚʦʨʝʥʥʦʤ ʚʠʜʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʝʛʦ 

ʢʦʥʮʝʥʪʨʘʮʠʠ. ʇʦʪʦʢ ʤʝʪʘʥʘ ʚ ʘʪʤʦʩʬʝʨʫ ʙʳʣ ʨʘʩʩʯʠʪʘʥ ʢʘʢ ʬʫʥʢʮʠʷ ʨʘʟʥʠʮʳ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʤʝʪʘʥʘ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʚʦʜʳ ʠ ʨʘʚʥʦʚʝʩʥʦʡ 

ʩ ʘʪʤʦʩʬʝʨʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʪʘʥʘ, ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʠʟ ʜʘʥʥʳʭ ʨʝʘʥʘʣʠʟʘ 

NCEP/NCAR, ʯʠʩʣʘ ʐʤʠʜʪʘ  ʠ ʩʧʣʦʯʝʥʥʦʩʪʠ ʣʴʜʘ, [3]. 
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ɺ ʯʠʩʣʝʥʥʦʤ ʩʮʝʥʘʨʠʠ  ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ ʫʚʝʣʠʯʝʥʠʝ ʛʘʟʦʚʦʡ 

ʧʨʦʥʠʮʘʝʤʦʩʪʠ ʤʥʦʛʦʣʝʪʥʠʭ ʤʝʨʟʣʳʭ ʜʦʥʥʳʭ ʦʩʘʜʢʦʚ, ʩ ʫʯʝʪʦʤ ʩʝʟʦʥʥʦʛʦ 

ʧʨʦʪʘʠʚʘʥʠʷ ʠ ʦʧʫʩʢʘʥʠʷ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʳ ʤʝʨʟʣʳʭ ʧʦʨʦʜ. ʇʦʩʪʫʧʣʝʥʠʝ 

ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʤʝʪʘʥʘ ʠʟ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʟʘʜʘʚʘʣʦʩʴ ʚ ʚʠʜʝ ʜʠʬʬʫʟʠʦʥʥʳʭ 

ʧʦʪʦʢʦʚ ʧʦʨʷʜʢʘ 3 ʥʤʦʣʴ/ʤ
2
 ʚ ʩʝʢʫʥʜʫ ʜʣʷ ʚʩʝʡ ʦʙʣʘʩʪʠ ʤʝʣʢʦʚʦʜʥʦʛʦ ʰʝʣʴʬʘ, 

ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʙʦʪʦʡ [6]. ʇʨʠ  ʦʪʪʘʠʚʘʥʠʠ ʤʝʨʟʣʦʛʦ ʛʨʫʥʪʘ  ʟʘʜʘʚʘʣʘʩʴ 

ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʪʦʢʘ ʤʝʪʘʥʘ ʦʪ ʛʣʫʙʠʥʳ ʦʪʪʘʠʚʘʥʠʷ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʦʯʚʳ, [1]. 

ʇʝʨʝʥʦʩ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʤʝʪʘʥʘ ʧʦ ʘʢʚʘʪʦʨʠʠ ɺʉʐ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʩʠʩʪʝʤʦʡ ʪʝʯʝʥʠʡ ʙʘʩʩʝʡʥʘ ʠ ʟʘʚʠʩʠʪ ʦʪ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʧʝʨʠʦʜʘ. ʈʘʩʩʯʠʪʘʥʥʦʝ ʧʦʣʝ ʪʝʯʝʥʠʡ ʠʤʝʝʪ ʩʣʦʞʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʠʟʦʙʠʣʫʶʱʫʶ 

ʣʦʢʘʣʴʥʳʤʠ ʢʨʫʛʦʚʦʨʦʪʘʤʠ, ʦʩʦʙʝʥʥʦ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʤʦʨʷ ʃʘʧʪʝʚʳʭ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʷʤʠ ʨʝʣʴʝʬʘ ʜʥʘ.  ʅʝʩʤʦʪʨʷ 

ʥʘ ʨʘʚʥʦʤʝʨʥʦʝ ʟʘʜʘʥʠʝ ʜʠʬʬʫʟʠʦʥʥʳʭ ʧʦʪʦʢʦʚ ʤʝʪʘʥʘ ʧʦ ʚʩʝʡ ʦʙʣʘʩʪʠ 

ʤʝʣʢʦʚʦʜʥʦʛʦ ʰʝʣʴʬʘ, ʚʳʥʦʩ ʚ ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʯʘʩʪʴ ʚʦʜʥʦʡ ʢʦʣʦʥʢʠ 

ʧʨʦʠʩʭʦʜʠʪ ʪʦʣʴʢʦ ʚ ʨʘʡʦʥʘʭ, ʛʜʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʠʥʘʤʠʢʦʡ ʚʦʜʥʳʭ ʤʘʩʩ 

ʬʦʨʤʠʨʫʝʪʩʷ ʮʠʨʢʫʣʷʮʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʘʷ ʜʠʬʬʫʟʠʦʥʥʦʤʫ ʠ ʢʦʥʚʝʢʪʠʚʥʦʤʫ 

ʧʝʨʝʥʦʩʫ ʤʝʪʘʥʘ ʧʦ ʚʩʝʡ ʚʦʜʥʦʡ ʢʦʣʦʥʢʝ.  ʇʦʵʪʦʤʫ ʨʘʡʦʥʘʤʠ ʩʢʦʧʣʝʥʠʷ 

ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʤʝʪʘʥʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʩʧʝʨʠʤʝʥʪʘ  ʷʚʣʷʶʪʩʷ ʤʝʩʪʘ ʚʧʘʜʝʥʠʷ 

ʨʝʢ, ʧʨʦʣʠʚ ɼʤʠʪʨʠʷ ʃʘʧʪʝʚʘ, ʅʦʚʦʩʠʙʠʨʩʢʠʝ ʦʩʪʨʦʚʘ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʜʘʥʥʳʤ ʠʟʤʝʨʝʥʠʡ [10]. ʇʦʣʫʯʝʥʥʳʝ ʤʘʢʩʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʪʘʥʘ ʚ 

ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʚʦʜʳ ʜʣʷ ʩʝʥʪʷʙʨʷ 2012 ʛʦʜʘ ʩʦʩʪʘʚʠʣʠ ʧʦʨʷʜʢʘ 350 

ʥʤʦʣʴ/ʣ, ʨʠʩʫʥʦʢ. ɸʥʦʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʪʘʥʘ ʜʦ 1000 ʥʤʦʣʴ/ʣ 

ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʧʨʠʜʦʥʥʦʤ ʩʣʦʝ ʚʦʜʳ ʚ ʦʙʣʘʩʪʠ ʪʘʣʠʢʦʚ. ɺʳʥʦʩ ʚ 

ʧʦʚʝʨʭʥʦʩʪʥʫʶ ʯʘʩʪʴ ʚʦʜʥʦʡ ʢʦʣʦʥʢʠ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 10-30%, ʟʘ ʩʯʝʪ  

ʜʠʬʬʫʟʠʦʥʥʦʛʦ ʧʝʨʝʥʦʩʘ ʤʝʪʘʥʘ.  

ɺʳʧʦʣʥʝʥʥʳʝ ʩʮʝʥʘʨʥʳʝ ʨʘʩʯʝʪʳ ʧʦʟʚʦʣʠʣʠ ʦʮʝʥʠʪʴ ʚʦʟʤʦʞʥʳʝ 

ʜʠʬʬʫʟʠʦʥʥʳʝ ʧʦʪʦʢʠ ʤʝʪʘʥʘ ʚ ʘʪʤʦʩʬʝʨʫ. ʇʦʣʫʯʝʥʥʳʝ ʩʫʤʤʘʨʥʳʝ ʦʮʝʥʢʠ 

ʵʤʠʩʩʠʠ ʤʝʪʘʥʘ ʚ ʘʪʤʦʩʬʝʨʫ ʦʪ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʥʘʤʠ ʠʩʪʦʯʥʠʢʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʛʦʜʘ ʩʦʩʪʘʚʠʣʠ  0.1-0.16 ʊʛ(CH4) ʚ ʛʦʜ ʟʘ ʧʝʨʠʦʜ ʦʪʢʨʳʪʦʡ ʚʦʜʳ.  
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ʈʠʩ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʤʝʪʘʥʘ (ʥʤʦʣʴ/ʣ), ʧʦʣʫʯʝʥʥʦʝ ʜʣʷ 

ʩʝʥʪʷʙʨʷ 2012 ʛ.: ʚʝʨʭʥʠʡ - ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʚʦʜʳ; ʥʠʞʥʠʡ ï ʥʘ ʛʣʫʙʠʥʝ 20 ʤ 

 

ʆʩʥʦʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ.  

ʈʝʟʫʣʴʪʘʪʳ ʯʠʩʣʝʥʥʦʛʦ ʵʢʩʧʝʨʠʤʝʥʪʘ ʥʘ ʦʩʥʦʚʝ ʤʦʜʝʣʠ ʉʃʆ-ʉʝʚʝʨʥʘʷ 

ɸʪʣʘʥʪʠʢʘ ʧʦʢʘʟʘʣʠ ʫʚʝʣʠʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜ ɺʉʐ, ʘ ʪʘʢʞʝ ʧʦʪʝʧʣʝʥʠʝ 

ʧʨʠʜʦʥʥʦʛʦ ʩʣʦʷ ʚʦʜ,r ʥʘʯʠʥʘʷ ʩ ʩʝʨʝʜʠʥʳ 1980-ʭ ʛʦʜʦʚ. ʇʨʝʞʜʝ ʚʩʝʛʦ,  ʵʪʦ 

ʧʦʪʝʧʣʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʩʚʷʟʘʥʦ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʘʪʤʦʩʬʝʨʝ ɸʨʢʪʠʢʠ. 

ʉʦʢʨʘʱʝʥʠʝ ʣʝʜʦʚʦʛʦ ʧʦʢʨʦʚʘ ʧʨʠʚʦʜʠʪ ʢ ʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʤʫ ʣʝʪʥʝʤʫ 

ʧʝʨʠʦʜʫ ʦʪʢʨʳʪʦʡ ʚʦʜʳ ʠ ʫʚʝʣʠʯʝʥʠʶ ʩʦʣʥʝʯʥʦʛʦ ʥʘʛʨʝʚʘ ʚʦʜʥʦʛʦ ʩʪʦʣʙʘ. 

ʂʨʦʤʝ ʪʦʛʦ, ʧʦʚʳʰʝʥʠʝ ʧʨʠʜʦʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʰʝʣʴʬʦʚʳʭ ʚʦʜ ʤʦʛʣʦ ʙʳʪʴ 

ʦʙʫʩʣʦʚʣʝʥʦ ʧʦʩʪʫʧʣʝʥʠʝʤ ʘʥʦʤʘʣʴʥʦ ʪʝʧʣʳʭ ʘʪʣʘʥʪʠʯʝʩʢʠʭ ʚʦʜʥʳʭ ʤʘʩʩ  ʚ 

ʉʃʆ, ʥʘʯʘʚʰʝʝʩʷ ʚ ʢʦʥʮʝ 80-ʭ ʛʦʜʦʚ. ʈʦʩʪ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠʜʦʥʥʳʭ ʚʦʜ  ʧʨʠʚʝʣ 

ʢ ʦʪʪʘʠʚʘʥʠʶ ʜʦʥʥʳʭ ʤʝʨʟʣʳʭ ʦʪʣʦʞʝʥʠʡ. ʇʨʦʚʝʜʝʥʠʝ ʯʠʩʣʝʥʥʳʭ ʨʘʩʯʝʪʦʚ 
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ʧʦʢʘʟʘʣʦ ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʥʝʩʢʚʦʟʥʳʭ ʪʘʣʠʢʦʚ ʛʣʫʙʠʥʦʡ ʜʦ 25 ʤ ʚ 

ʦʙʣʘʩʪʷʭ ʰʝʣʴʬʘ ʩ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʧʨʠʜʦʥʥʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʜʳ.  

ʏʠʩʣʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦ ʧʦʩʪʫʧʣʝʥʠʶ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʤʝʪʘʥʘ ʚ ʚʦʜʳ 

ɺʉʐ ʠʟ ʜʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʨʦʮʝʩʩʘʤʠ ʪʘʷʥʠʷ ʤʝʨʟʣʳʭ 

ʧʦʨʦʜ, ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠʯʠʥʦʡ ʩʢʦʧʣʝʥʠʷ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʤʝʪʘʥʘ ʤʦʞʝʪ ʙʳʪʴ 

ʢʘʢ ʩʠʩʪʝʤʘ ʪʝʯʝʥʠʡ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ, ʪʘʢ ʠ ʣʦʢʘʣʠʟʘʮʠʷ ʠʩʪʦʯʥʠʢʦʚ ʠʤʝʥʥʦ ʚ 

ʵʪʦʡ ʯʘʩʪʠ ʰʝʣʴʬʘ. ʇʦʣʫʯʝʥʦ, ʯʪʦ ʧʦʜʚʦʜʥʘʷ ʤʝʨʟʣʦʪʘ ʦʩʪʘʝʪʩʷ ʥʝʧʨʦʥʠʮʘʝʤʦʡ 

ʜʣʷ ʜʚʠʞʝʥʠʡ ʛʘʟʘ ʠʟ ʛʘʟʦʛʠʜʨʘʪʦʚ ʠ ʚʢʣʘʜ ɸʨʢʪʠʯʝʩʢʦʛʦ ʰʝʣʴʬʘ ʚ 

ʩʦʚʨʝʤʝʥʥʫʶ ʵʤʠʩʩʠʶ ʤʝʪʘʥʘ ʩʦʩʪʘʚʣʷʝʪ ʧʦʨʷʜʢʘ 0.1-0.16 ʊʛ(CH4) ʚ ʛʦʜ ʟʘ 

ʧʝʨʠʦʜ ʦʪʢʨʳʪʦʡ ʚʦʜʳ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ  ʧʦʜʜʝʨʞʢʝ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʛʦ ʀʇ ʉʆ ʈɸʅ ˉ109, ˉ69,  

ʈʌʌʀ ʧʨʦʝʢʪ ˉ 14-05-00730 
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ɸʥʥʦʪʘʮʠʷ. ɸʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʨʝʯʥʦʛʦ 

ʙʘʩʩʝʡʥʘ ʨ. ʀʨʪʳʰ ʚ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠʚʝʣʦ ʢ ʧʦʣʦʞʝʥʠʶ, ʯʪʦ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʩ ʝʩʪʝʩʪʚʝʥʥʳʤ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤ ʨʝʞʠʤʦʤ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʪ. ɺʩʝ 

ʚʦʜʥʳʝ ʠʩʪʦʯʥʠʢʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʳ ʚ ʪʦʡ ʠʣʠ ʠʥʦʡ ʩʪʝʧʝʥʠ ʧʦ ʧʨʠʯʠʥʝ ʩʙʨʦʩʘ 

ʥʝʜʦʩʪʘʪʦʯʥʦ ʦʯʠʱʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ. 

ʂʣʶʯʝʚʳʝ ʧʨʦʙʣʝʤʳ: ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʤʦʱʥʦʩʪʝʡ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ (ʂʆʉ), ʚ ʥʝʢʦʪʦʨʳʭ 

ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʠ ʪʨʝʙʫʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ ʦʯʠʩʪʥʳʭ ʩʪʘʥʮʠʡ, 

ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʚʥʝʜʨʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ 

ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʠ ʦʙʨʘʙʦʪʢʠ ʦʩʘʜʢʦʚ. 

ʉ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʂʆʉ ʧʨʝʜʣʦʞʝʥ ʥʦʚʳʡ ʤʝʪʦʜ 

ʦʙʨʘʙʦʪʢʠ ʠ ʦʙʝʟʚʨʝʞʠʚʘʥʠʷ ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ ʚʦʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʉɺʏ ʕʄʀ 

ʠʟʣʫʯʝʥʠʷ. 

Annotation. The human impact on the water bodies of the Irtysh river basin in 

the Tyumen region gives the situation when the water bodies with the natural 

hydrological regime virtually absent. All water sources were modified in a varying 

degree because of insufficiently treated wastewater. 

Key issues: the necessity to increase the capacity of the existing wastewater 

treatment plant (WWTP), it requires building of new sewage treatment in some areas 

of the region plants, the necessity to ensure the implementation of modern highly 

effective methods of wastewater treatment and treatment of sludge. 

For improve the efficiency of WWTP, we offer a new method of treatment  and 

neutralize of sewage sludge with using microwave electromagnetic radiation. 

 

ɺ ʟʦʥʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʅʠʞʥʝ-ʆʙʩʢʦʛʦ ʙʘʩʩʝʡʥʦʚʦʛʦ ʚʦʜʥʦʛʦ  ʫʧʨʘʚʣʝʥʠʷ 

(ʅʆɹɺʋ) ʥʘʭʦʜʷʪʩʷ ʩʣʝʜʫʶʱʠʝ ʩʫʙʲʝʢʪʳ ʈʌ: ʊʶʤʝʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʗʤʘʣʦ-

ʅʝʥʝʮʢʠʡ ɸʆ, ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʠʡ ɸʆ, ʉʚʝʨʜʣʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʏʝʣʷʙʠʥʩʢʘʷ 

ʦʙʣʘʩʪʴ, ʂʫʨʛʘʥʩʢʘʷ ʦʙʣʘʩʪʴ ʠ ʆʤʩʢʘʷ ʦʙʣʘʩʪʴ. 

ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ. ʅʘ ʖʛʝ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʦʩʥʦʚʥʳʤʠ 

ʠʩʪʦʯʥʠʢʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʷʚʣʷʶʪʩʷ 
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ʧʨʝʜʧʨʠʷʪʠʷ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʦʢʘʟʳʚʘʝʪ 

ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ ʩ ʪʝʨʨʠʪʦʨʠʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʩʝʣʴʭʦʟʫʛʦʜʠʡ, 

ʦʙʲʝʢʪʦʚ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʙʲʝʤʦʚ ʦʪʚʝʜʝʥʠʷ ʩʪʦʯʥʳʭ 

ʚʦʜ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1 [3]. 

ʊʘʙʣʠʮʘ 1 

ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪʚʝʜʝʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʧʦ 

ʶʞʥʦʡ ʟʦʥʝ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2013 ʛ. 
 

ˉ ʧ/ʧ ʂʘʪʝʛʦʨʠʷ ʢʘʯʝʩʪʚʘ 2013 ʛ., ʤʣʥ. ʤ
3
 

1 ɺʦʜʦʦʪʚʝʜʝʥʠʝ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ 

ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ, ʚʩʝʛʦ 

 

313,97 

2 ʅʝʜʦʩʪʘʪʦʯʥʦ ʦʯʠʱʝʥʥʳʝ 69,43 

3 ɹʝʟ ʦʯʠʩʪʢʠ 12,60 

4 ʅʦʨʤʘʪʠʚʥʦ-ʯʠʩʪʳʝ 214,67 

5 ʉʙʨʦʩ ʣʠʚʥʝʚʳʭ ʚʦʜ 0,48 

 

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʙʨʘʩʳʚʘʝʤʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʛ. 

ʊʶʤʝʥʴ ï 282,57 ʤʣʥ. ʤ
3
 (90 % ʦʪ ʦʙʱʝʛʦ ʩʙʨʦʩʘ ʧʦ ʖʛʫ ʦʙʣʘʩʪʠ). 

ʀʟ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʚ ʶʞʥʦʡ ʟʦʥʝ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ 

68,4  % ʩʪʦʢʦʚ ʙʳʣʠ ʥʦʨʤʘʪʠʚʥʦ ʯʠʩʪʳʤʠ. ʇʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʵʪʦ ʩʪʦʯʥʳʝ ʚʦʜʳ, 

ʦʙʨʘʟʫʶʱʠʝʩʷ ʦʪ ʦʭʣʘʞʜʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʝ ʪʨʝʙʫʶʱʠʝ ʦʯʠʩʪʢʠ 

(ʧʨʝʜʧʨʠʷʪʠʷ ʵʥʝʨʛʝʪʠʢʠ ʊʶʤʝʥʩʢʠʝ ʊʕʎ-1 ʠ ʊʕʎ-2). 

ʆʩʥʦʚʥʘʷ ʥʘʛʨʫʟʢʘ ʧʦ ʦʙʲʝʤʫ ʟʘʛʨʷʟʥʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ 

ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʙʘʩʩʝʡʥ ʨ. ʊʦʙʦʣ ï 96,83 ʤʣʥ. ʤ
3
, 

(ʚʢʣʶʯʘʷ  ʨ. ʊʫʨʘ ï 89,71 ʤʣʥ. ʤ
3
, ʨ. ʇʳʰʤʘ ï 3,85 ʤʣʥ. ʤ

3
, ʨ. ʀʩʝʪʴ ï 0,1 ʤʣʥ. 

ʤ
3
), ʨ. ʊʘʚʜʘ ï 0,07 ʤʣʥ. ʤ

3
 ʠ ʥʘ ʀʨʪʳʰ (ʙʝʟ ʊʦʙʦʣʘ) ï 13,6 ʤʣʥ. ʤ

3
 (ʚʢʣʶʯʘʷ ʨ. 

ʀʰʠʤ ï 5,05 ʤʣʥ. ʤ
3
) [4]. 

ɿʘ 2013 ʛ. ʚ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʶʛʘ ʦʙʣʘʩʪʠ ʧʦʩʪʫʧʠʣʦ ʧʦʨʷʜʢʘ 65,5 ʪʳʩ. ʪ. 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. 

ʆʩʥʦʚʥʫʶ ʯʘʩʪʴ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʩʦʩʪʘʚʣʷʶʪ: ʤʘʛʥʠʡ, ʘʣʶʤʠʥʠʡ, 

ʥʘʪʨʠʡ, ʉʇɸɺ, ʩʫʣʴʬʘʪʳ, ʭʣʦʨʠʜʳ, ʚʟʚʝʰʝʥʥʳʝ ʚʝʱʝʩʪʚʘ, ʩʫʭʦʡ ʦʩʪʘʪʦʢ, ʘʟʦʪ 

ʘʤʤʦʥʠʷ, ʥʠʪʨʘʪʳ, ʥʠʪʨʠʪʳ, ʞʝʣʝʟʦ, ʤʝʜʴ, ʤʘʨʛʘʥʝʮ, ʮʠʥʢ. 
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ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ. ʅʘ ʖʛʝ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤʠ 

ʪʝʭʥʦʛʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʠʟʤʝʥʝʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʚʢʣʶʯʘʷ ʧʦʜʟʝʤʥʳʝ 

ʚʦʜʳ, ʷʚʣʷʶʪʩʷ: 

- ʢʦʤʧʣʝʢʩʥʦʝ ʪʝʭʥʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ʠ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ - ʥʘʨʫʰʝʥʠʝ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʠ ʪʝʧʣʦʚʦʛʦ 

ʙʘʣʘʥʩʘ ʛʨʫʥʪʦʚʳʭ ʚʦʜ; ʩʥʠʞʝʥʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʦʪʢʘʯʝʢ ʫʨʦʚʥʝʡ ʠ ʥʘʧʦʨʦʚ ʚ 

ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʚʦʜʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʘʭ; ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʟʘ ʩʯʝʪ 

ʠʥʬʠʣʴʪʨʘʮʠʠ ʚʦʜ ʥʘ ʧʣʦʱʘʜʠ ʧʨʦʤʟʦʥ, ʫʣʠʮ, ʧʨʦʪʝʯʝʢ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ 

ʩʠʩʪʝʤ, ʧʨʦʩʘʯʠʚʘʥʠʷ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʯʝʨʝʟ ʰʣʘʤʦʥʘʢʦʧʠʪʝʣʠ ʠ ʩʚʘʣʢʠ 

ʪʚʝʨʜʳʭ ʦʪʭʦʜʦʚ. ʄʘʢʩʠʤʘʣʴʥʫʶ ʥʘʛʨʫʟʢʫ ʠʩʧʳʪʳʚʘʝʪ ʪʝʨʨʠʪʦʨʠʷ ʩʪʦʣʠʯʥʦʡ 

ʊʶʤʝʥʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʘʛʣʦʤʝʨʘʮʠʠ. 

- ʨʘʟʨʘʙʦʪʢʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ (ʂʘʣʴʯʠʥʩʢʦʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʝ), ʘ ʪʘʢʞʝ ʪʚʝʨʜʳʭ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʥʝʬʪʝʧʨʦʚʦʜʦʚ ʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʫʛʣʝʚʦʜʦʨʦʜʦʚ; 

- ʦʩʫʰʝʥʠʝ ʠ ʦʨʦʰʝʥʠʝ ʪʝʨʨʠʪʦʨʠʡ; 

- ʠʥʪʝʥʩʠʚʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʚʦʜʦʟʘʙʦʨʦʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ [4]. 

ɺ ʊʶʤʝʥʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʡ ʟʦʥʝ, ʚ ʢʦʪʦʨʦʡ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʙʲʝʢʪʦʚ ʨʘʟʥʳʭ ʦʪʨʘʩʣʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ɾʂʍ, ʩʦʭʨʘʥʷʝʪʩʷ  

ʥʝʩʪʘʙʠʣʴʥʘʷ ʛʠʜʨʦʭʠʤʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ.  ɺ ʧʨʦʙʘʭ ʚʦʜʳ ʩʢʚʘʞʠʥ ʚ ʨʘʡʦʥʘʭ 

ʛʦʨʦʜʩʢʠʭ ʧʨʦʤʫʟʣʦʚ ʦʙʥʘʨʫʞʠʚʘʶʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʚʳʰʝ ʇɼʂ ʘʤʤʦʥʠʷ (1,5-12 

ʇɼʂ), ʬʝʥʦʣʦʚ (3-9 ʇɼʂ), ʢʨʝʤʥʠʷ (1,4 ʇɼʂ) ʠ ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ (ʜʦ 3 ʇɼʂ).  

ɺ ʟʦʥʝ ʂʘʣʴʯʠʥʩʢʦʛʦ ʥʝʬʪʝʧʨʦʤʳʩʣʘ ʠ ʧʦʠʩʢʦʚʦ-ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ ʥʘ 

ʋʚʘʪʩʢʦʤ ʥʝʬʪʝʛʘʟʦʚʦʤ ʢʦʤʧʣʝʢʩʝ ʚ ʛʨʫʥʪʦʚʳʭ ʚʦʜʘʭ ʦʙʥʘʨʫʞʝʥʳ ʚʳʩʦʢʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʘʨʠʷ, ʢʘʜʤʠʷ, ʘʣʶʤʠʥʠʷ, ʘʤʤʦʥʠʷ, ʩʚʠʥʮʘ [4].  

ʅʘ ʦʙʰʠʨʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʟʘʥʷʪʳʭ ʚ ʦʙʣʘʩʪʠ ʘʛʨʦʧʨʦʤʳʰʣʝʥʥʳʤ 

(ʟʝʤʣʝʜʝʣʠʝ, ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ, ʩʝʣʠʪʝʙʥʳʝ ʧʣʦʱʘʜʠ) ʠ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʳʤ 

ʢʦʤʧʣʝʢʩʘʤʠ, ʦʯʘʛʦʚʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʨʘʟʣʠʚʘ, 

ʫʪʝʯʝʢ ʠ ʩʙʨʦʩʘ ʥʘ ʨʝʣʴʝʬ ʥʝʦʯʠʱʝʥʥʳʭ ʩʪʦʢʦʚ, ʨʘʟʤʝʱʝʥʠʷ 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʩʚʘʣʦʢ (ʧʦ ʖʛʫ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʦʙʲʝʤʳ ʥʘʢʦʧʣʝʥʠʷ 

ʊɹʆ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 50 000 ʪ/ʛʦʜ), ʥʘʢʦʧʠʪʝʣʝʡ ʠ ʦʪʩʪʦʡʥʠʢʦʚ ʞʠʜʢʠʭ 
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ʦʪʭʦʜʦʚ. ʋʯʘʩʪʢʠ ʟʘʛʨʷʟʥʝʥʠʷ ʚʳʷʚʣʝʥʳ ʚ ʅʠʞʥʝʪʘʚʜʠʥʩʢʦʤ, ɻʦʣʳʰʤʘʥʦʚʩʢʦʤ, 

ɸʨʦʤʘʰʝʚʩʢʦʤ, ʗʣʫʪʦʨʦʚʩʢʦʤ ʠ ʊʶʤʝʥʩʢʦʤ ʨʘʡʦʥʘʭ. ɺ ʧʦʚʳʰʝʥʥʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʫʩʪʘʥʦʚʣʝʥʳ ʬʝʥʦʣʳ, ʘʤʤʦʥʠʡ, ʙʨʦʤ, ʩʚʠʥʝʮ. 

ʂʣʶʯʝʚʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʜʣʷ ʙʘʩʩʝʡʥʘ ʨ. ʀʨʪʳʰ ʚ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʷʚʣʷʶʪʩʷ: ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʟʘ ʩʯʝʪ ʪʨʘʥʟʠʪʥʦʛʦ ʧʝʨʝʥʦʩʘ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʩ ʚʳʰʝʣʝʞʘʱʠʭ ʪʝʨʨʠʪʦʨʠʡ; ʩʙʨʦʩ ʥʝʦʯʠʱʝʥʥʳʭ 

ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʨʝʢʠ ʯʝʨʝʟ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʝ ʠʩʪʦʯʥʠʢʠ ʟʘʛʨʷʟʥʝʥʠʷ; 

ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʡ ʙʝʟʣʠʮʝʥʟʠʦʥʥʳʡ ʦʪʙʦʨ ʧʦʜʟʝʤʥʳʭ ʚʦʜ; ʥʠʟʢʘʷ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʘʙʦʪʳ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ (ʠʟ-ʟʘ ʩʪʘʨʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʡ ʦʯʠʩʪʢʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʥʘʨʫʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ, 

ʦʪʩʫʪʩʪʚʠʷ ʥʘ ʦʯʠʩʪʥʳʭ ʩʪʘʥʮʠʷʭ ʩʠʩʪʝʤ ʜʦʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ); ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʩʰʠʨʝʥʠʝ ʤʦʱʥʦʩʪʝʡ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʪʘʥʮʠʡ ʦʯʠʩʪʢʠ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʥʦʚʳʭ ʂʆʉ; ʦʪʩʫʪʩʪʚʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʦʙʝʟʚʨʝʞʠʚʘʥʠʷ 

ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ ʚʦʜ ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʨʦʩʪ ʦʙʲʝʤʦʚ ʥʘʢʦʧʣʝʥʠʷ ʦʧʘʩʥʳʭ ʞʠʜʢʠʭ 

ʦʪʭʦʜʦʚ (ʥʘʧʨʠʤʝʨ, ʝʞʝʛʦʜʥʦ ʥʘ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ ʢʘʥʘʣʠʟʘʮʠʠ ʛ. 

ʊʶʤʝʥʠ ʦʙʨʘʟʫʝʪʩʷ ʦʢʦʣʦ 219 000 ʤ3 ʩʳʨʦʛʦ ʦʩʘʜʢʘ ʠ 10 950 000 ʤ3 

ʠʟʙʳʪʦʯʥʦʛʦ ʘʢʪʠʚʥʦʛʦ ʠʣʘ). 

ʉ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʘʙʦʪʳ ʂʆʉ ʧʨʝʜʣʘʛʘʝʪʩʷ ʥʦʚʳʡ 

ʤʝʪʦʜ ʦʙʨʘʙʦʪʢʠ ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ ʚʦʜ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʚʝʨʭʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ (ʉɺʏ ʕʄʀ). 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʝ ʤʠʢʨʦʚʦʣʥʳ ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ: ʵʪʦ 

ʨʘʜʠʦʣʦʢʘʮʠʷ, ʪʝʣʝʬʦʥʥʘʷ ʩʚʷʟʴ, ʧʝʨʝʜʘʯʘ ʪʝʣʝʚʠʟʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤ, ʨʘʙʦʪʘ 

ʠʥʪʝʨʥʝʪʘ, ʧʨʠʤʝʥʝʥʠʝ ʚ ʤʝʜʠʮʠʥʝ, ʚ ʙʳʪʫ ʠ ʜʨ. ʅʦʚʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʠʢʨʦʚʦʣʥʦʚʦʡ ʵʥʝʨʛʠʠ ʷʚʣʷʝʪʩʷ ʦʙʨʘʙʦʪʢʘ ʠ ʫʪʠʣʠʟʘʮʠʷ 

ʦʪʭʦʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ [1].  

ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʬʝʜʨʳ çɺʦʜʦʩʥʘʙʞʝʥʠʷ ʠ 

ɺʦʜʦʦʪʚʝʜʝʥʠʷè ʊʶʤɻɸʉʋ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʦʛʦ ʤʝʪʦʜʘ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʙʦʪʢʠ ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ ʚʦʜ. ʉ 2012 ʛʦʜʘ 

ʧʨʦʚʦʜʠʪʩʷ ʨʘʙʦʪʘ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʚʣʠʷʥʠʷ ʉɺʏ ʕʄʀ ʥʘ ʩʚʦʡʩʪʚʘ ʦʩʘʜʢʦʚ 
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ʛʦʨʦʜʩʢʠʭ ʩʪʦʯʥʳʭ ʚʦʜ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘʷ ʯʘʩʪʴ ʚʳʧʦʣʥʷʝʪʩʷ ʚ ʭʠʤʠʯʝʩʢʦʡ 

ʣʘʙʦʨʘʪʦʨʠʠ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʢʘʥʘʣʠʟʘʮʠʠ ʛ. ʊʶʤʝʥʠ.  

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʩʤʝʩʴ ʧʝʨʚʠʯʥʦʛʦ ʦʩʘʜʢʘ ʠ ʠʟʙʳʪʦʯʥʦʛʦ ʘʢʪʠʚʥʦʛʦ 

ʠʣʘ ʂʆʉ ʛ. ʊʶʤʝʥʠ (ʦʪʙʦʨ ʧʨʦʙ ï ʮʝʭ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʦʩʘʜʢʦʚ). 

ʆʧʠʩʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʦʚ: ʩʤʝʩʴ ʦʩʘʜʢʦʚ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʫ ʧʨʦʧʫʩʢʘʝʪʩʷ 

ʯʝʨʝʟ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʫʶ ʫʩʪʘʥʦʚʢʫ ʉɺʏ ʕʄʀ. ʋʩʪʘʥʦʚʢʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʚʘ 

ʥʝʟʘʚʠʩʠʤʳʭ ʠʩʪʦʯʥʠʢʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ,  ʩʫʤʤʘʨʥʘʷ ʤʦʱʥʦʩʪʴ 

ʢʦʪʦʨʳʭ 1,9 ʢɺʪ. ʄʦʱʥʦʩʪʴ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ ʠʟʣʫʯʝʥʠʷ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʚʘʨʴʠʨʫʶʪʩʷ.  

ɸʥʘʣʠʟʠʨʫʝʤʳʝ ʚʳʭʦʜʥʳʝ ʧʘʨʘʤʝʪʨʳ: ʩʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ  

ʜʨʫʛʠʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, ʚʣʘʞʥʦʩʪʴ ʦʩʘʜʢʘ, ʩʢʦʨʦʩʪʴ ʦʪʩʪʘʠʚʘʥʠʷ ʠ 

ʬʠʣʴʪʨʦʚʘʥʠʷ, ʫʜʝʣʴʥʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ ʬʠʣʴʪʨʘʮʠʠ, ʚʷʟʢʦʩʪʴ, ʟʘʛʥʠʚʘʝʤʦʩʪʴ, 

ʧʨʠʣʠʧʘʥʠʝ ʢ ʧʦʚʝʨʭʥʦʩʪʷʤ (ʣʠʧʢʦʩʪʴ), ʙʘʢʪʝʨʠʘʣʴʥʘʷ ʠ ʚʠʨʫʩʥʘʷ 

ʟʘʨʘʞʝʥʥʦʩʪʴ. 

ʈʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. ʄʠʥʠʤʘʣʴʥʘʷ ʦʙʨʘʙʦʪʢʘ ʦʩʘʜʢʘ ʉɺʏ 

ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʤ ʠʟʣʫʯʝʥʠʝʤ (ʤʦʱʥʦʩʪʴ ʜʦ 1,0 ʢɺʪ ʠ ʚʨʝʤʷ ʜʦ 10 ʤʠʥ.) ʜʘʝʪ 

ʩʣʝʜʫʶʱʠʝ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʵʬʬʝʢʪ r[1]: 

- ʫʚʝʣʠʯʝʥʠʝ (ʧʨʠʤʝʨʥʦ ʚ 2 ʨʘʟʘ) ʩʢʦʨʦʩʪʠ ʦʪʩʪʘʠʚʘʥʠʷ. 

- ʩʥʠʞʝʥʠʝ ʚʣʘʞʥʦʩʪʠ (ʩ 94,5% ʜʦ 91,15%) (ʨʠʩʫʥʦʢ 1). 

- ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ ʬʠʣʴʪʨʦʚʘʥʠʷ (ʚ 1,2 ʨʘʟʘ) (ʨʠʩʫʥʦʢ 2). 

- ʫʚʝʣʠʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʬʫʛʘʪʝ (ʬʫʛʘʪ ï ʞʠʜʢʘʷ ʬʘʟʘ 

ʧʦʩʣʝ ʦʪʩʪʘʠʚʘʥʠʷ ʧʨʦʤʳʪʦʛʦ ʜʠʩʪʠʣʣʠʨʦʚʘʥʥʦʡ ʚʦʜʦʡ ʦʩʘʜʢʘ). ʆʩʥʦʚʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2.  

- ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʣʠʧʢʦʩʪʴ ʦʩʘʜʢʦʚ. 

- ʦʙʨʘʙʦʪʢʘ ʧʨʦʙʳ ʦʩʘʜʢʘ ʚ ʪʝʯʝʥʠʝ 10 ʤʠʥ. ʉɺʏ ʕʄʀ ʦʙʝʩʧʝʯʠʚʘʝʪ ʛʠʙʝʣʴ 

ʚʩʝʭ ʠʟʚʝʩʪʥʳʭ ʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ. [2]. 

- ʚr ʧʦʣʥʝʥʳ ʩʨʘʚʥʠʪʝʣʴʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʧʦ ʦʙʦʩʥʦʚʘʥʠʶ 

ʧʨʠʤʝʥʝʥʠʷ ʉɺʏ ʕʄʀ ʧʨʠ ʦʙʨʘʙʦʪʢʝ ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ ʚʦʜ: ʟʘʪʨʘʪʳ ʥʘ 

ʦʙʝʟʚʦʞʠʚʘʥʠʝ ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ ʚʦʜ ʉɺʏ ʠʟʣʫʯʝʥʠʝʤ ʚ 3 ʨʘʟʘ ʥʠʞʝ, ʯʝʤ 
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ʟʘʪʨʘʪʳ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʬʣʦʢʫʣʷʥʪʘ, ʧʨʠʤʝʥʷʝʤʦʛʦ ʩʝʛʦʜʥʷ ʥʘ ʂʆʉ ʛ. 

ʊʶʤʝʥʠ. 

 

 

ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʴ ʩʥʠʞʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʦʩʘʜʢʘ ʦʪ ʤʦʱʥʦʩʪʠ ʉɺʏ ʕʄ ʦʙʨʘʙʦʪʢʠ. t=const=5 

ʤʠʥ. 

 

ʈʠʩ. 2. ɻʨʘʬʠʢʠ ʩʨʘʚʥʝʥʠʷ ʩʢʦʨʦʩʪʠ ʬʠʣʴʪʨʦʚʘʥʠʷ ʦʩʘʜʢʘ. 

1 ï ʛʨʘʬʠʢ ʩʢʦʨʦʩʪʠ ʬʠʣʴʪʨʦʚʘʥʠʷ ʠʩʭʦʜʥʦʛʦ ʦʩʘʜʢʘ; 2 ï ʛʨʘʬʠʢ ʩʢʦʨʦʩʪʠ ʬʠʣʴʪʨʦʚʘʥʠʷ 

ʦʩʘʜʢʘ ʧʦʩʣʝ ʉɺʏ ʕʄ ʦʙʨʘʙʦʪʢʠ. 

ʊʘʙʣʠʮʘ 2 

ʉʦʜʝʨʞʘʥʠʝ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʬʫʛʘʪʝ 

ˉ 

ʧ/ʧ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ 

ɽʜ. ʠʟʤ. ʉʦʜʝʨʞʘʥʠʝ 

ʧʦʢʘʟʘʪʝʣʷ (ʥʘ ʩʫʭ. 

ʚʝʱʝʩʪʚʦ) ʬʫʛʘʪ ʙʝʟ 

ʦʙʨʘʙʦʪʢʠ 

ʉʦʜʝʨʞʘʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 

(ʥʘ ʩʫʭ. ʚʝʱʝʩʪʚʦ) ʬʫʛʘʪ 

ʩ ʉɺʏ ʕʄ ʦʙʨʘʙʦʪʢʦʡ 

1 ʈʪʫʪʴ  

 

ʤʛ/ʢʛ 

0,145 0,146 

2 ʉʚʠʥʝʮ 35,42 41,99 

3 ʎʠʥʢ 145,00 151,00 

4 ʅʠʢʝʣʴ 19,43 20,68 

5 ʍʨʦʤ 25,21 29,75 

 

ɺʳʚʦʜ. ʇʦʣʫʯʝʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ, ʘ ʪʘʢ ʞʝ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʧʦʜʪʚʝʨʞʜʘʶʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
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ʧʨʠʤʝʥʝʥʠʷ ʉɺʏ ʕʄʀ ʜʣʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʦʙʨʘʙʦʪʢʠ ʦʩʘʜʢʦʚ 

ʙʳʪʦʚʳʭ ʩʪʦʯʥʳʭ ʚʦʜ. ʆʧʪʠʤʘʣʴʥʦʝ ʚʨʝʤʷ ʦʙʨʘʙʦʪʢʠ ʦʩʘʜʢʘ ʩʦʩʪʘʚʣʷʝʪ 7-8 

ʤʠʥ., ʤʦʱʥʦʩʪʴ ʕʄʀ 1,0 ʢɺʪ. 
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ASSESSMENT OF CURRENT TRENDS IN PRECIPITATION AND GROUND 

AIR TEMPERATURE IN TUNDRA AND TAIGA ZONE OF WESTERN SIBERIA 

Paromov V.V., Zemtsov V.A. 
National Research Tomsk State University 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʤʥʦʛʦʣʝʪʥʠʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʧʨʠʟʝʤʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ ʠ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ ʥʘ 28 ʤʝʪʝʦʩʪʘʥʮʠʷʭ (ʠʟ ʘʨʭʠʚʘ 

ɺʅʀʀɻʄʀ-ʄʎɼ), ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦ-

ʉʠʙʠʨʩʢʦʡ ʨʘʚʥʠʥʳ, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ 

ʧʨʦʠʟʦʰʝʜʰʠʭ ʠʟʤʝʥʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʦʩʘʜʢʦʚ ʟʘ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʩʝʟʦʥʳ ʛʦʜʘ ʥʘ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʩʦʩʪʦʷʥʠʶ ʠʟʫʯʝʥʥʦʩʪʠ ʥʘ 2013 ʛ. ɺʳʷʚʣʝʥʳ ʪʝʥʜʝʥʮʠʠ 

ʠʟʤʝʥʝʥʠʡ ʠ ʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ. 

Annotation. The estimation of changes in the surface air temperature and precipitation for 

four climatic seasons over the territory of West Siberian Plain is carried in the paper. Initial 

information includes the long-term observational data of the surface air temperature and 

precipitation up to 2013 at 28 meteorological stations (from the archive of RIHMI-WDC), relatively 

uniformly distributed over the study area. Application of statistical analysis techniques made it 

possible to reveal the tendencies of change in the studied climatic characteristics and geographical 

localization of these tendencies. 

 

ɻʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ ʟʘ ʧʦʩʣʝʜʥʠʝ ʙʦʣʝʝ 100 ʣʝʪ ʷʚʣʷʣʦʩʴ ʥʘʠʙʦʣʝʝ 

ʨ̫ʢʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ. ʉʦʚʨʝʤʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʛʣʦʙʘʣʴʥʦʛʦ 

ʢʣʠʤʘʪʘ ʠ ʝʛʦ ʨʝʛʠʦʥʘʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʧʠʩʘʥʳ ʚ ʣʠʪʝʨʘʪʫʨʝ [2, 3, 6]. ʆʥʠ 

ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʧʦʚʳʰʝʥʠʠ ʧʨʠʟʝʤʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, ʠʟʤʝʥʝʥʠʠ ʦʩʘʜʢʦʚ, 

ʫʚʝʣʠʯʝʥʠʠ ʯʘʩʪʦʪʳ ʘʥʦʤʘʣʴʥʳʭ (ʯʘʩʪʦ ʵʢʩʪʨʝʤʘʣʴʥʳʭ) ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʩʦʙʳʪʠʡ. ʇʦʩʣʝʜʥʠʝ ʪʝʧʝʨʴ ʯʘʱʝ ʥʦʩʷʪ ʙʦʣʝʝ ʜʦʣʛʦʚʨʝʤʝʥʥʳʡ ʭʘʨʘʢʪʝʨ (ʜʦ 

ʥʝʩʢʦʣʴʢʠʭ ʥʝʜʝʣʴ) ʚ ʩʚʷʟʠ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʫʩʪʦʡʯʠʚʳʭ ʩʠʥʦʧʪʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ, 

ʙʣʦʢʠʨʫʶʱʠʭ ʟʘʧʘʜʥʳʡ ʧʝʨʝʥʦʩ ʚʦʟʜʫʥhʳʭ ʤʘʩʩ. 

ɺ ʩʚʷʟʠ ʩ ʥʘʙʣʶʜʘʶʱʠʤʠʩʷ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʦʜʥʦʡ ʠʟ 

ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʩʦʚʨʝʤʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ, ʨʝʩʫʨʩʦʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. ʀʟʫʯʝʥʠʝ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ 

ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʦʚ, ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʦʩʥʦʚʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ 

ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʙʘʣʘʥʩʘ, ʦʩʦʙʝʥʥʦʩʪʠ ʧʠʪʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ 
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ʚʦʜ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʭ ʨʝʩʫʨʩʦʚ ʢʘʢ ʧʨʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠ̫ ʭ, ʪʘʢ ʠ ʧʨʠ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʠʟʤʝʥʝʥʠʷʭ ʢʣʠʤʘʪʘ ʠ ʦʩʥʦʚʥʳʭ ʝʛʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʦʩʘʜʢʦʚ, ʨʝʯʥʦʛʦ ʩʪʦʢʘ, ʠʩʧʘʨʝʥʠʷ). 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʰʘʣʘʩʴ ʩʣʝʜʫʶʱʘʷ ʦʩʥʦʚʥʘʷ ʟʘʜʘʯʘ ï ʦʮʝʥʢʘ 

ʧʨʦʠʟʦʰʝʜʰʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʥʘ 

ʦʩʥʦʚʝ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʤʥʦʛʦʣʝʪʥʠʭ ʨʷʜʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ 

ʦʩʘʜʢʦʚ ʟʘ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʩʝʟʦʥʳ ʛʦʜʘ ʧʦ ʩʦʩʪʦʷʥʠʶ ʠʟʫʯʝʥʥʦʩʪʠ ʥʘ 2013 ʛ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ, ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʭʘʨʘʢʪʝʨʥʦ: ʫʚʝʣʠʯʝʥʠʝ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ (ʦʩʦʙʝʥʥʦ ʚ ʭʦʣʦʜʥʦʝ ʚʨʝʤʷ ʛʦʜʘ); ʠʟʤʝʥʝʥʠʝ ʨʝʞʠʤʦʚ 

ʦʩʘʜʢʦʚ, ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʷ ʧʦʯʚʳ, ʨʝʯʥʦʛʦ ʩʪʦʢʘ, ʠʟʤʝʥʝʥʠʝ 

ʨʝʞʠʤʦʚ ʚʝʯʥʦʡ ʤʝʨʟʣʦʪʳ, ʮʠʢʣʦʥʦʚ ʠ ʘʥʪʠʮʠʢʣʦʥʦʚ ʚ ʩʨʝʜʥʠʭ ʠ ʧʦʣʷʨʥʳʭ 

ʰʠʨʦʪʘʭ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʙʱʝʝ ʧʦʪʝʧʣʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʥʝ ʠʩʢʣʶʯʘʝʪ 

ʵʢʩʪʨʝʤʘʣʥɹʳʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨʥʳʭ ʘʥʦʤʘʣʠʡ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ 

ʫʨʦʚʥʝ, ʥʦ ʤʦʞʝʪ ʜʘʞʝ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʠʭ ʫʩʠʣʝʥʠʶ. ɺ ʢʦʥʮʝ ʍʍ ʚʝʢʘ 

ʫʚʝʣʠʯʠʣʦʩʴ ʢʦʣʠʯʝʩʪʚʦ ʤʦʱʥʳʭ ʮʠʢʣʦʥʦʚ ʚ ʚʳʩʦʢʠʭ ʰʠʨʦʪʘʭ ʉʝʚʝʨʥʦʛʦ 

ʧʦʣʫʰʘʨʠʷ, ʦʩʦʙʝʥʥʦ ʚ ʭʦʣʦʜʥʦʝ ʧʦʣʫʛʦʜʠʝ. 

ʉ ʠʟʤʝʥʝʥʠʷʤʠ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʠ ʮʠʨʢʫʣʷʮʠʦʥʥʦʛʦ ʨʝʞʠʤʦʚ ʩʚʷʟʘʥʳ 

ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʤʫʣʴʪʠ-ʤʦʜʝʣʴʥʳʭ ʨʘʩʯʝʪʦʚ (ʜʣʷ 

ʜʚʫʭ ʜʝʩʷʪʢʦʚ ʂʄʆʎ) ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʩʫʱʝʩʪʚʝʥʥʦʤ ʨʘʟʣʠʯʠʠ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʪʝʥʜʝʥʮʠʡ ʟʠʤʥʠʭ ʠ ʣʝʪʥʠʭ ʦʩʘʜʢʦʚ ʥʘʜ ʩʝʚʝʨʥʦʡ ɽʚʨʘʟʠʝʡ ʧʨʠ 

ʘʥʪʨʦʧʦʛʝʥʥʦʤ ʧʦʪʝʧʣʝʥʠʠ ʚ XXI  ʚʝʢʝ. ɺ ʯʘʩʪʥʦʩʪʠ, ʦʙʱʝʝ ʫʚʝʣʠʯʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʚ ʙʘʩʩʝʡʥʘʭ ʆʙʠ, ɽʥʠʩʝʷ ʠ ʃʝʥʳ ʩʚʷʟʘʥʦ ʩ ʨʦʩʪʦʤ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʩʘʜʢʦʚ, ʦʩʦʙʝʥʥʦ ʟʠʤʦʡ. ʇʨʠ ʵʪʦʤ ʪʝʥʜʝʥʮʠʠ ʠʟʤʝʥʝʥʠʷ 

ʚʝʨʦʷʪʥʦʩʪʠ ʦʩʘʜʢʦʚ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʟʠʤʦʡ ʠ ʣʝʪʦʤ: ʚʝʨʦʷʪʥʦʩʪʴ 

ʦʩʘʜʢʦʚ ʨʘʩʪʝʪ ʟʠʤʦʡ ʠ ʫʤʝʥʴh ʘʝʪʩʷ ʣʝʪʦʤ. ʇʦʩʣʝʜʥʷʷ ʪʝʥʜʝʥʮʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʟʘʩʫʭ ʣʝʪʦʤ. ɺ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʨʝʞʠʤʘ 

ʚʳʧʘʜʝʥʠʷ ʦʩʘʜʢʦʚ ʠʟʤʝʥʝ̫ʪʩʷ ʨʝʯʥʦʡ ʩʪʦʢ. 
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ɼʣʷ ʘʥʘʣʠʟʘ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʟʘ 

ʜʣʠʪʝʣʴʥʳʡ ʭʦʣʦʜʥʳʡ (XIïIII ʤʝʩʷʮʳ), ʪʝʧʣʳʡ (VIïVIII  ʤʝʩʷʮʳ) ʠ ʧʝʨʝʭʦʜʥʳʝ 

(IVïV ʠ IXïX) ʧʝʨʠʦʜʳ ʛʦʜʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʧʦ 12 ʤʝʪʝʦʩʪʘʥʮʠ̫ ʤ, 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʥʘ ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʡ ʨʘʚʥʠʥʝ ʟʘ 

1940ï2013 ʛʛ. ʩ ʥʘʠʙʦʣʝʝ ʧʦʣʥʳʤʠ ʨʷʜʘʤʠ ʥʘʙʣʶʜʝʥʠʡ [5]. 

ʈʷʜʳ ʩʨʝʜʥʠʭ ʟʘ ʚʳʜʝʣʝʥʥʳʝ ʧʝʨʠʦʜʳ ʛʦʜʘ ʧʨʠʟʝʤʥʳʭ ʪʝʤʧʝʨʘʪʫʨ 

ʚʦʟʜʫʭʘ ʧʨʝʦʙʨʘʟʦʚʳʚʘʣʠʩʴ ʚ ʟʥʘʯʝʥʠʷ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʩʨʝʜʥʝʛʦ ʟʘ ʧʝʨʠʦʜ 1940 

ï 1985 ʛʛ. (æT  C) ʢʦʪʦʨʳʡ ʙʳʣ ʧʨʠʥʷʪ ʟʘ ʙʘʟʦʚʳʡ (ʢʣʠʤʘʪʠʯʝʩʢʘʷ ʥʦʨʤʘ), ʪ.ʝ. 

ʜʦ ʥʘʯʘʣʘ ʩʦʚʨʝʤʝʥʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. ɺʳʙʦʨ 1985 ʛ. ʚ ʢʘʯʝʩʪʚʝ 

ʛʨʘʥʠʯʥʦʛʦ ʦʙʲʷʩʥʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʧʦ ʜʘʥʥʳʤ [4] ʜʝʩʷʪʴ ʩʘʤʳʭ ʪʝʧʣʳʭ ʣʝʪ ʟʘ 

ʚʨʝʤʷ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʭ ʥʘʙʣʶʜʝʥʠʡ (ʩ 1860 ʛ.) ʧʨʠʭʦʜʷʪʩʷ ʥʘ ʧʝʨʠʦʜ ʩ 

ʩʝʨʝʜʠʥʳ 80-ʭ ʛʦʜʦʚ XX ʚ., ʘ ʩʝʤʴ ʠʟ ʥʠʭ ï ʥʘ 1990-ʝ ʛʛ. 

ʈʷʜʳ ʩʫʤʤ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʟʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʝʟʦʥʳ ʛʦʜʘ ʠ ʚ 

ʮʝʣʦʤ ʟʘ ʢʘʣʝʥʜʘʨʥʳʡ ʛʦʜ ʙʳʣʠ ʧʝʨʝʚʝʜʝʥʳ ʚ ʟʥʘʯʝʥʠʷ ʙʝʟʨʘʟʤʝʨʥʦʛʦ 

ʤʦʜʫʣʴʥʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ kx, ʧʦʢʘʟʳʚʘʶʱʝʛʦ ʜʦʣʶ ʦʪʢʣʦʥʝʥʠʷ ʩʫʤʤʳ ʦʩʘʜʢʦʚ 

ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʩʝʟʦʥʘ ʨʘʩʯʝʪʥʦʛʦ ʛʦʜʘ (XS) ʦʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʛʦ ʝʛʦ 

ʟʥʘʯʝʥʠʷ ʟʘ ʧʝʨʠʦʜ 1940 ï 1985 ʛʛ. (
19851940-X ): 

19851940-

=
X

X
k s

X
 

ʇʦʣʫʯʝʥʥʳʝ ʨʷʜʳ æT ʠ kx ʩʛʣʘʞʠʚʘʣʠʩʴ ʧʦ ʤʝʪʦʜʫ ç4253H ʬʠʣʴʪʨè. ʕʪʦ 

ʤʦʱʥʳʡ ʤʝʪʦʜ ʩʛʣʘʞʠʚʘʥʠʷ (ʬʠʣʴʪʨʘʮʠʠ), ʢʦʪʦʨʳʡ ʩʦʚʤʝʱʘʝʪ ʚ ʩʝʙʝ 

ʥʝʩʢʦʣʢɹʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʩʢʦʣʴʟʷʱʠʤ ʩʨʝʜʥʠʤ ʠ 

ʩʢʦʣʴʟʷʱʝʡ ʤʝʜʠʘʥʦʡ. ʉʢʦʣʴʟʷʱʠʝ ʩʨʝʜʥʠʝ ʧʦʟʚʦʣʷʶʪ ʦʙʥʘʨʫʞʠʚʘʪʴ ʠ 

ʦʪʩʣʝʞʠʚʘʪʴ ʪʝʥʜʝʥʮʠʠ ʚ ʨʷʜʘʭ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 

ʦʧʨʝʜʝʣʷʪʴ ʠʭ ʟʥʘʢ, ʘ ʪʘʢʞʝ ʚʳ̫ ʚʣʷʪʴ ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʥʠʭ ʠʟʤʝʥʝʥʠʷ [1]. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʣʦʢʘʣʴʥʳʭ (ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ) ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʟʤʝʥʝʥʠʡ 

ʧʨʠʟʝʤʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʦʩʘʜʢʦʚ ʩʛʣʘʞʝʥʥʳʝ ʨʷʜʳ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʥʦʨʤʳ 

ʧʦʜʚʝʨʛʣʠʩʴ ʨʝʛʨʝʩʩʠʦʥʥʦʤʫ ʠ ʢʣʘʩʪʝʨ-ʘʥʘʣʠʟʫ. ɺ ʯʘʩʪʥʦʩʪʠ, ʙʳʣʘ 

ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʧʦʣʫʯʠʪʴ ʟʘʚʠʩʠʤʦʩʪʠ ʚʠʜʘ: 

( ) ( )ggxgg fkfT ljlj ,     ʠ      , ==D , 

ʛʜʝ 
gj  ʠ 

gl- ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʰʠʨʦʪʘ ʠ ʜʦʣʛʦʪʘ ʤʝʪʝʦʩʪʘʥʮʠʠ. 



ˤͦ͒ͤ·͔ ͙ Ή͎͙ͦͦ͟͡;͔͙͔ͫ͟ ͔ͨͪͦ͋ͣ͡· ˿͙͙͙͋ͪ ͙ ͔̇ͤͭͪ͊͡Έ͚ͤͦ ˢ͙͙͘ 

 154  

ʂʣʘʩʪʝʨ-ʘʥʘʣʠʟ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʥʝ ʫʜʘʚʘʣʦʩʴ ʚʳʷʚʠʪʴ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʢʦʦʨʜʠʥʘʪ. ʈʝʟʫʣʴʪʘʪʦʤ ʢʣʘʩʪʝʨ-ʘʥʘʣʠʟʘ ʙʳʣʦ ʧʦʣʫʯʝʥʠʝ ʦʜʥʦʨʦʜʥʳʭ ʧʦ 

ʨʘʩʯʝʪʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʨʘʡʦʥʦʚ ʚ ʚʠʜʝ ʩʨʝʜʥʠʭ ʜʣʷ ʨʘʡʦʥʘ ʧʦʢʘʟʘʪʝʣʝʡ 

ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʠʝʨʘʨʭʠʯʝʩʢʠʡ 

ʘʣʛʦʨʠʪʤ ʢʣʘʩʪʝʨ-ʘʥʘʣʠʟʘ ï ʤʝʪʦʜ ʋʦʨʜʘ, ʚ ʢʦʪʦʨʦʤ ʢʨʠʪʝʨʠʝʤ ʢʘʯʝʩʪʚʘ 

ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʷʚʣʝ̫ʪʩʷ ʧʨʦʮʝʩʩ ʤʠʥʠʤʠʟʘʮʠʠ ʚʥʫʪʨʠʢʣʘʩʩʦʚʦʡ ʜʠʩʧʝʨʩʠʠ. 

ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʚʳʷʚʣʝʥʥʳʭ ʩʨʝʜʥʠʭ ʧʦ ʨʘʡʦʥʘʤ ʟʥʘʯʝʥʠʡ 

ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ, ʢʘʢ ʠ ʠʩʭʦʜʥʳʭ ʨʷʜʦʚ æT ʠ kx, 

ʦʮʝʥʠʚʘʣʘʩʴ ʯʝʨʝʟ ʘʥʘʣʠʟ ʨʷʜʦʚ ʥʘ ʦʜʥʦʨʦʜʥʦʩʪʴ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤ 

ʢʨʠʪʝʨʠʝʤ ʄʘʥʥʘ-ʋʠʪʥʠ. 

ʆʩʦʙʝʥʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʧʨʠʟʝʤʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ 

ʅʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʚ ʧʦʩʣʝʜʥʠʝ 28 ʣʝʪ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʦʚʩʝʤʝʩʪʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ. ʊʝʤʧʝʨʘʪʫʨʘ 

ʢʦʨʦʪʢʦʛʦ ʚʝʩʝʥʥʝʛʦ ʠ ʜʣʠʪʝʣʴʥʦʛʦ ʭʦʣʦʜʥʦʛʦ ʧʝʨʠʦʜʘ ʛʦʜʘ, ʚ ʦʩʥʦʚʥʦʤ, 

ʧʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʤʳʡ ʨʦʩʪ ʪʦʣʴʢʦ ʚ ʦʙʣʘʩʪʷʭ ʶʞʥʝʝ 60
Ǔ 
ʩ.ʰ. ʊʝʤʧʝʨʘʪʫʨʘ 

ʣʝʪʥʝʛʦ ʪʝʧʣʦʛʦ ʧʝʨʠʦʜʘ ʛʦʜʘ ʨʘʩʪʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʚʩʝʤʝʩʪʥʦ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ, ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʦʩʝʥʠ, ʥʘʦʙʦʨʦʪ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʠʟʤʝʥʷʝʪʩʷ, ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʦʙʣʘʩʪʝʡ ʥʘ ʢʦʥʪʘʢʪʝ ʶʞʥʦʡ ʪʘʡʛʠ ʩ ʣʝʩʦʩʪʝʧʴʶ (ʪʘʙʣ.1). 

ʆʩʥʦʚʥʦʡ ʨʝʟʫʣʴʪʘʪ ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ï ʚʳʷʚʣʝʥʠʝ ʪʝʩʥʦʡ ʩʚʷʟʠ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʦʩʪʘ ʪʝʤʧʝʨʘʪʫʨ ʢʘʢ ʦʪʜʝʣʴʥʳʭ ʩʝʟʦʥʦʚ ʛʦʜʘ, ʪʘʢ ʠ 

ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨ, ʩ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʰʠʨʦʪʦʡ ʠ ʜʦʣʛʦʪʦʡ (ʪʘʙʣ.2). ɺ 

ʦʯʝʨʝʜʥʦʡ ʨʘʟ ʧʦʜʪʚʝʨʜʠʣʘʩʴ ʘʢʩʠʦʤʘ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ 

ʯʝʪʢʦ ʚʳʨʘʞʝʥʘ ʟʦʥʘʣʴʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʪʝʧʣʘ, ʯʪʦ ʠ ʦʪʨʘʞʘʶʪ ʧʦʣʫʯʝʥʥʳʝ 

ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ. ɺ ʮʝʣʦʤ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦʙ ʦʙʱʝʡ ʪʝʥʜʝʥʮʠʠ ʢ ʨʦʩʪʫ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʪʝʧʣʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʩ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʥʘ 

ʶʛʦ-ʚʦʩʪʦʢ. ʕʪʦ ʚʝʨʥʦ ʜʣʷ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ, ʘ ʪʘʢʞʝ 

ʪʝʤʧʝʨʘʪʫʨ ʟʠʤʥʝʛʦ ʠ ʚʝʩʝʥʥʝʛʦ ʩʝʟʦʥʦʚ ʛʦʜʘ. ɼʣʷ ʣʝʪʥʠʭ ʪʝʤʧʝʨʘʪʫʨ 

ʭʘʨʘʢʪʝʨʥʘ ʯʝʪʢʘʷ ʰʠʨʦʪʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ, ʥʘʙʣʶʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʪʝʤʧʦʚ ʠʭ 

ʨʦʩʪʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʩ ʶʛʘ ʥʘ ʩʝʚʝʨ. ɼʣʷ ʦʩʝʥʠ ʥʝ ʫʜʘʣʦʩʴ ʧʦʣʫʯʠʪʴ ʪʝʩʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʦʪʝʧʣʝʥʠʷ ʦʪ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʦʦʨʜʠʥʘʪ, ʥʦ, ʢʘʢ 

ʧʦʢʘʟʘʣ ʢʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ, ʙʘʟʦʚʳʡ ʬʘʢʪʦʨ ʠʭ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 
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ʠʟʤʝʥʝʥʠʷ ï ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʜʦʣʛʦʪʘ, ʪ.ʝ. ʥʝ ʰʠʨʦʪʥʘʷ, ʘ ʤʝʨʠʜʠʦʥʘʣʴʥʘʷ 

ʟʘʚʠʩʠʤʦʩʪʴ, ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʦʩʪʘ ʦʩʝʥʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʫʤʝʥʴʰʘʝʪʩʷ. 

ʊʘʙʣʠʮʘ 1 

ʂʣʠʤʘʪʠʯʝʩʢʘʷ ʥʦʨʤʘ ʠ ʚʝʣʠʯʠʥʘ æʊ (ʛʨʘʜ. ʎʝʣʴʩʠʷ) 

ʄʝʪʝʦʩʪʘʥʮʠʷ ʐʠʨʦʪʘ ʂʣʠʤʘʪʠʯʝʩʢʘʷ ʥʦʨʤʘ 1940-1985 ʛʛ.  ʉʨʝʜʥʠʝ ʟʘ 1986-2013 ʛʛ. ʟʥʘʯʝʥʠʷ æʊ  

I-XII  XI -

III  

IV-V VI -

VIII  

IX-X I-XII  XI -

III  

IV-V VI -

VIII  

IX-X 

ʊʘʟʦʚʩʢʦʝ 67
Ǔ
28ô -8,9 -23,5 -9,1 10,3 -1,1 1,06 1,25 1,06 0,95 0,60 

ʉʘʣʝʭʘʨʜ 66
Ǔ
32ô -6,3 -20,1 -5,0 11,2 0,5 0,86 0,66 0,87 0,93 0,83 

ʊʘʨʢʦ-ʉʘʣʝ 64
Ǔ
55ô -6,4 -21,3 -4,6 12,7 0,5 1,22 1,37 1,30 1,01 0,72 

ɹʝʨʝʟʦʚʦ 63
Ǔ
56ô -3,7 -17,6 -0,3 13,6 2,1 0,65 0,61 0,82 0,46 0,48 

ʅʷʢʩʠʤʚʦʣʴ 62
Ǔ
26ô -2,0 -15,5 2,9 14,2 2,8 0,87 0,81 0,77 0,79 0,93 

ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢ 61
Ǔ
02ô -1,5 -15,3 2,8 15,4 3,6 0,82 0,83 0,84 0,61 0,74 

ɸʣʝʢcʘʥʜʨʦʚʩʢʦʝ 60
Ǔ
26ô -2,5 -17,0 1,6 15,1 3,2 1,12 1,36 1,16 0,67 0,72 

ʊʦʙʦʣʴʩʢ 58
Ǔ
11ô 0,1 -15,0 5,8 17,0 5,5 0,91 1,08 0,73 0,56 0,85 

ʇʝʨʚʦʤʘʡʩʢʦʝ 57
Ǔ
05ô -0,4 -14,8 4,6 16,6 4,7 1,31 1,93 1,47 0,45 0,66 

ʊʘʨʘ 56
Ǔ
54ô -0,3 -14,7 5,5 16,3 5,1 1,32 1,64 1,40 0,78 0,91 

ʐʘʜʨʠʥʩʢ 56
Ǔ
05ô 1,9 -11,7 8,1 17,5 6,4 1,16 1,50 0,76 0,67 1,15 

ɹʘʨʘʙʠʥʩʢ 55
Ǔ
21ô -0,1 -15,0 5,8 17,0 5,5 1,38 1,91 1,47 0,46 0,85 

ʇʨʠʤʝʯʘʥʠʝ: ʞʠʨʥʳʡ ʰʨʠʬʪ ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ ʚʝʣʠʯʠʥʘ æʊ; 

ʧʝʨʝʯʝʨʢʥʫʪʦʝ ʟʥʘʯʝʥʠʝ ï ʠʟʤʝʥʝʥʠʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʛʦ ʟʥʘʯʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ 

ʟʥʘʯʠʤʦ. 

ʊʘʙʣʠʮʘ 2 

ʈʝʛʨʝʩʩʠʦʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ( )ggfT lj DD=D ,  

ʇʝʨʠʦʜ ɿʘʚʠʩʠʤʦʩʪʴ R
2 

I-XII  ggT lj D+D-=D 0205.00229.0923.0
 

0,688 

XI -III  ggT lj D+D-=D 0354.0061.0264.1
 

0,916 

IV-V ggT lj D+D-=D 0351.00396.0651.0
 

0,781 

VI -VIII  gT jD+=D 0429.0509.0
 

0,501 

ʇʨʠʤʝʯʘʥʠʝ: 
60  ;55 -=D-=D gggg lljj
. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʚʝʣʠʯʠʥʳ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʨʝʛʨʝʩʩʠʠ, ʚ ʫʨʘʚʥʝʥʠʷ ʧʦʜʩʪʘʚʣʷʣʠʩʴ ʥʝ ʨʝʘʣʴʥʳʝ ʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʦʦʨʜʠʥʘʪʳ 

ʤʝʪʝʦʩʪʘʥʮʠʡ, ʘ ʫʩʣʦʚʥʳʝ, ʟʘ ʚʳʯʝʪʦʤ ʙʘʟʠʩʥʦʡ ʰʠʨʦʪʳ ʠ ʜʦʣʛʦʪʳ, 55 ʩ.ʰ. ʠ 60 ʚ.ʜ. 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

 

ʆʩʦʙʝʥʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʩʫʤʤ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ 

ʅʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠʟʤʝʥʝʥʠʷ ʩʫʤʤ ʛʦʜʦʚʳʭ ʠ ʩʝʟʦʥʥʳʭ ʦʩʘʜʢʦʚ ʥʝ ʪʘʢ 

ʦʜʥʦʟʥʘʯʥʘ, ʢʘʢ ʜʣʷ ʧʨʠʟʝʤʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ. ʅʘʙʣʶʜʘʝʪʩʷ ʛʦʨʘʟʜʦ 

ʙʦʣʝʝ ʧʝʩʪʨʘʷ ʢʘʨʪʠʥʘ ʚʝʣʠʯʠʥʳ ʠ ʟʥʘʢʘ ʪʝʥʜʝʥʮʠʡ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʫʜʘʣʦʩʴ 

ʚʳʷʚʠʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. 

ɺ ʨʘʩʯʝʪ ʥʝ ʙʳʣʠ ʧʨʠʥʷʪʳ ʜʘʥʥʳʝ ʥʘʙʣʶʜʝʥʠʡ ʦʩʘʜʢʦʚ ʧʦ ʤʝʪʝʦʩʪʘʥʮʠʠ 

ʧʦʩ. ʊʘʟʦʚʩʢʠʡ, ʥʘ ʢʦʪʦʨʦʡ ʥʘʙʣʶʜʘʝʪʩʷ ʘʥʦʤʘʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʦʩʘʜʢʦʚ 
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ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ ʧʝʨʠʦʜʦʚ ʛʦʜʘ. ɼʘʥʥʳʡ ʚʦʧʨʦʩ ʪʨʝʙʫʝʪ ʦʪʜʝʣʴʥʦʛʦ 

ʨʘʩʩʤʦʪʨʝʥʠʷ. 

ɸʥʘʣʠʟ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʟʥʘʢ ʠ ʚʝʣʠʯʠʥʘ ʪʝʥʜʝʥʮʠʠ ʚ ʨʷʜʘʭ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʪʘʢʞʝ ʧʦʜʯʠʥʷʝʪʩʷ ʰʠʨʦʪʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʚ 

ʦʪʜʝʣʴʥʳʝ ʩʝʟʦʥʳ ʛʦʜʘ ʥʝʩʢʦʣʴʢʦ ʠʩʢʘʞʘʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʛʦʨ ʋʨʘʣʘ ʠ ɸʣʪʘʝ-

ʉʘʷʥʩʢʦʡ ʛʦʨʥʦʡ ʩʢʣʘʜʯʘʪʦʩʪʠ. 

ɼʣʷ ʠʟʤʝʥʝʥʠ ̫ ʛʦʜʦʚʳʭ ʠ ʚʝʩʝʥʥʠʭ (ʘʧʨʝʣʴ, ʤʘʡ) ʦʩʘʜʢʦʚ ʥʝ ʫʜʘʣʦʩʴ 

ʚʳʷʚʠʪʴ ʢʘʢʠʝ-ʣʠʙʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. ʅʘ ʤʝʪʝʦʩʪʘʥʮʠʷʭ 

ʥʘʙʣʶʜʘʶʪʩʷ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ɺ ʮʝʣʦʤ, 

ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʪʦʤ, ʯʪʦ ʧʦ ʩʦʩʪʦʷʥʠʶ ʠʟʫʯʝʥʥʦʩʪʠ ʥʘ 2013 ʛ. ʥʘ 

ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʩʘʜʢʠ ʜʘʥʥʳʭ ʧʝʨʠʦʜʦʚ ʩʪʘʮʠʦʥʘʨʥʳ, ʪ.ʝ. ʧʨʠʤʝʨʥʦ 

ʨʘʚʥʳ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʝ (ʪʘʙʣ. 3). 

ʊʘʙʣʠʮʘ 3 

ʂʣʠʤʘʪʠʯʝʩʢʘʷ ʥʦʨʤʘ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠ ʝʝ ʠʟʤʝʥʝʥʠʝ ʟʘ ʧʦʩʣʝʜʥʠʝ 

28 ʣʝʪ (ʚ % ʢ ʧʝʨʠʦʜʫ 1966-1985 ʛʛ.) 

ʉʪʘʥʮʠʷ ʐʠʨʦʪʘ ʂʣʠʤʘʪʠʯʝʩʢʘʷ ʥʦʨʤʘ 1966-1985 ʛʛ. 

(ʤʤ) 

ʉʨʝʜʥʠʝ ʟʘ 1986 - 2013 ʛʛ. ʦʪʢʣʦʥʝʥʠʝ 

ʦʪ ʥʦʨʤʳ (ʚ %) 

I-XII  XI -

III  

IV-V VI -

VIII  

IX-X I-XII  XI -

III  

IV-V VI -

VIII  

IX-X 

ʉʘʣʝʭʘʨʜ 66
Ǔ
32ô 446 108 60 186 91 0,8 7,4 0,4 -5,0 -6,1 

ʊʘʨʢʦ-ʉʘʣʝ 64
Ǔ
55ô 490 143 58 183 107 7,1 2,7 24,6 2,1 5,9 

ɹʝʨʝʟʦʚʦ 63
Ǔ
56ô 524 136 74 201 111 -2,0 4,6 4,90 -1,8 -4,3 

ʅʷʢʩʠʤʚʦʣʴ 62
Ǔ
26ô 545 136 87 210 110 -4,2 5,7 -13,8 1,6 -13,8 

ʍʘʥʪʳ-

ʄʘʥʩʠʡʩʢ 
61
Ǔ
02ô 562 139 79 227 116 

-8,4 9,9 -9,0 -10,5 -19,1 

ɸʣʝʢcʘʥʜʨʦʚʩʢ

ʦʝ 
60
Ǔ
26ô 503 106 73 222 98 

-1,8 20,3 1,5 -11,9 0,9 

ʊʦʙʦʣʴʩʢ 58
Ǔ
11ô 474 107 64 219 83 0,0 14,1 5,5 -12,0 5,1 

ʇʝʨʚʦʤʘʡʩʢʦʝ 57
Ǔ
05ô 446 112 72 180 78 4,0 7,20 7,2 5,3 9,8 

ʊʘʨʘ 56
Ǔ
54ô 446 99 68 203 77 -0,2 17,0 -10,7 -12,6 -2,0 

ʐʘʜʨʠʥʩʢ 56
Ǔ
05ô 427 101 60 192 71 9,6 14,4 3,8 4,1 21,3 

ɹʘʨʘʙʠʥʩʢ 55
Ǔ
21ô 392 94 53 173 66 -0,9 17,7 -5,9 -14,0 0,1 

ʉʨʝʜʥʝʝ ʧʦ ʚʳʜʝʣʝʥʥʳʤ ʦʙʣʘʩʪʷʤ: 
1 ʦʙʣʘʩʪʴ 6,0 

 
1,0 -6,1 

2 ʦʙʣʘʩʪʴ 15,1 -12,2 6,9 

ʇʨʠʤʝʯʘʥʠʝ: ʞʠʨʥʳʡ ʰʨʠʬʪ ï ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʘʷ ʚʝʣʠʯʠʥʘ kX; ʧʝʨʝʯʝʨʢʥʫʪʦʝ 

ʟʥʘʯʝʥʠʝ ï ʠʟʤʝʥʝʥʠʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʛʦ ʟʥʘʯʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝ ʟʥʘʯʠʤʦ. 

ʆʩʘʜʢʠ ʭʦʣʦʜʥʦʛʦ ʧʝʨʠʦʜʘ (ʥʦʷʙʨʴ ï ʤʘʨʪ). ʆʪʤʝʯʘʝʪʩʷ ʧʦʚʩʝʤʝʩʪʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʟʠʤʥʠʭ ʪʚʝʨʜʳʭ ʦʩʘʜʢʦʚ ʚ ʧʨʝʜʝʣʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʂʣʘʩʪʝʨ-ʘʥʘʣʠʟ ʧʦʢʘʟʘʣ, ʯʪʦ ʶʞʥʝʝ 60Ü ʩ.ʰ. ʥʘʙʣʶʜʘʝʪʩʷ ʙʦʣʝʝ ʟʘʤʝʪʥʳʡ ʨʦʩʪ 

ʦʩʘʜʢʦʚ ʭʦʣʦʜʥʦʛʦ ʧʝʨʠʦʜʘ ï ʚ ʩʨʝʜʥʝʤ ʥʘ 15 %, ʪʦʛʜʘ ʢʘʢ ʩʝʚʝʨʥʝʝ, ʨʦʩʪ ʪʘʢʞʝ 

ʥʘʙʣʶʜʘʝʪʩʷ, ʥʦ ʤʝʥʝʝ ʩʫʱʝʩʪʚʝʥʥʳʡ, ʥʘ 6 % ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ. ʆʩʘʜʢʠ 

ʪʝʧʣʦʛʦ ʧʝʨʠʦʜʘ (ʠʶʥʴ ï ʘʚʛʫʩʪ) ʚ ʮʝʣʦʤ ʩʪʘʙʠʣʴʥʳ. ʅʦ ʚʳʜʝʣʷʝʪʩʷ ʦʙʣʘʩʪʴ 
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ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʟʥʘʯʠʤʦʛʦ ʩʥʠʞʝʥʠʷ ʦʩʘʜʢʦʚ ʣʝʪʥʝʛʦ ʩʝʟʦʥʘ ʚ ʮʝʥʪʨʝ 

ɿʘʧʘʜʥʦʩʠʙʠʨʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ. ʋʩʣʦʚʥʦ, ʵʪʦ ʆʙʴ-ʀʨʪʳʰʩʢʦʝ ʤʝʞʜʫʨʝʯʴʝ ʚ 

ʧʨʝʜʝʣʘʭ ʉʨʝʜʥʝʦʙʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ ʠ ɺʘʩʶʛʘʥʩʢʦʡ ʨʘʚʥʠʥʳ (ʤʝʪʝʦʩʪʘʥʮʠʠ 

ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢ, ɸʣʝʢʩʘʥʜʨʦʚʩʢʦʝ, ʊʦʙʦʣʴʩʢ, ʊʘʨʘ, ɹʘʨʘʙʠʥʩʢ). ʋʤʝʥʴʰʝʥʠʝ 

ʦʩʘʜʢʦʚ ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ ʟʜʝʩʴ, ʚ ʩʨʝʜʥʝʤ, ʩʦʩʪʘʚʣʷʝʪ 12 %. ʆʩʘʜʢʠ ʜʚʫʭ 

ʦʩʝʥʥʠʭ ʤʝʩʷʮʝʚ (ʩʝʥʪʷʙʨʴ, ʦʢʪʷʙʨʴ) ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚ ʪʘʝʞʥʦʡ 

ʟʦʥʝ (ʥʘ 7 % ʦʪ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ), ʘ ʩʝʚʝʨʥʝʝ 60Ü ʩ.ʰ. ʠʩʧʳʪʳʚʘʶʪ ʩʣʘʙʫʶ 

ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ (ʚ ʩʨʝʜʥʝʤ ʥʘ 6 %). 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈʌʌʀ ˉ 14-05-

00700 ʠ ʛʨʘʥʪʘ ʧʦ ʇʦʩʪʘʥʦʚʣʝʥʠʶ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ˉ 220 

ʦʪ 09 ʘʧʨʝʣʷ 2010 ʛ. ʧʦ ʜʦʛʦʚʦʨʫ ʩ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ˉ 14ɺ25.31.0001 ʦʪ 24 ʠʶʥʷ 2013 ʛ. (BIO-GEO-CLIM) 
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ʅʆɺʓʁ ʉʇʆʉʆɹ ʀʅɾɽʅɽʈʅʆʁ ɻʀɼʈʆʃʆɻʀʀ 

ɺʠʥʦʢʫʨʦʚ ʖ.ʀ., ʇʦʥʴʢʦ ɺ.ɸ. 
ʀʥʩʪʠʪʫʪ ʚʦʜʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʉʆ ʈɸʅ, ɹʘʨʥʘʫʣ (iwep@iwep.ru) 

 

ʀʥʞʝʥʝʨʥʘʷ ʛʠʜʨʦʣʦʛʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʜʝʣʦʤ ʛʠʜʨʦʣʦʛʠʠ, ʛʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʤʝʪʦʜʳ ʨʘʩʯʝʪʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʨʝʢ, ʦʟʝʨ, 

ʚʦʜʦʭʨʘʥʠʣʠʱ. ʋʨʦʚʥʠ, ʨʘʩʭʦʜʳ ʚʦʜʳ ʠ ʜʨʫʛʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʦʪʨʘʞʘʶʪ ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʙʘʩʩʝʡʥʦʚ. ɺ 

ʦʩʥʦʚʫ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʠʥʞʝʥʝʨʥʦʡ ʛʠʜʨʦʣʦʛʠʠ ʧʦʣʦʞʝʥʳ 

ʚʝʨʦʷʪʥʦʩʪʥʳʝ ʩʭʝʤʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʨʘʩʩʯʠʪʳʚʘʪʴ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʦʪʤʝʪʢʠ ʛʨʝʙʥʝʡ ʧʣʦʪʠʥ, 

ʜʘʤʙ, ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʰʣʶʟʦʚ, ʢʘʥʘʣʦʚ, ʪʫʨʙʠʥ ɻʕʉ. ʆʜʥʘʢʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʵʪʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦ ʚʨʝʤʝʥʠ ʚ ʙʫʜʫʱʠʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ 

ʩʝʟʦʥʳ ʦʩʪʘʝʪʩʷ ʥʝʚʝʜʦʤʳʤ. ɺʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʦʪʨʘʩʣʠ ʦʨʠʝʥʪʠʨʫʶʪʩʷ ʚ 

ʦʩʥʦʚʥʦʤ ʥʘ ʧʨʦʛʥʦʟʳ ʚʦʜʥʦʩʪʠ ʧʦ ʧʨʝʜʰʝʩʪʚʫʶʱʝʤʫ ʫʚʣʘʞʥʝʥʠʶ ʚ 

ʙʘʩʩʝʡʥʘʭ, ʥʦ ʠ ʪʘʢʠʝ ʧʨʦʛʥʦʟʳ ʠʥʦʛʜʘ ʥʝ ʦʧʨʘʚʜʳʚʘʶʪʩʷ, ʥʘʧʨʠʤʝʨ, ʧʨʠ 

ʤʥʦʛʦʩʥʝʞʥʦʡ ʟʠʤʝ ʠ ʚʝʩʝʥʥʝʡ ʟʘʩʫʭʝ, ʣʠʙʦ ʧʨʠ ʤʘʣʳʭ ʩʥʝʛʦʟʘʧʘʩʘʭ ʠ ʚʝʩʝʥʥʝ-

ʣʝʪʥʝʤ ʜʦʞʜʝʚʦʤ ʧʘʚʦʜʢʝ. ʗʨʢʠʡ ʧʨʠʤʝʨ ʚʪʦʨʦʛʦ ʨʦʜʘ ʦʪʤʝʯʝʥ ʚ ʥʘʚʦʜʥʝʥʠʠ 

2014 ʛʦʜʘ ʚ ɺʝʨʭʥʝʦʙʩʢʦʤ ʙʘʩʩʝʡʥʝ.  

ʇʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʢʣʘʩʩʠʯʝʩʢʘʷ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʷ 

ʥʘʭʦʜʠʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ, ʩʫʪʴ ʢʦʪʦʨʦʛʦ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʟʥʘʥʠʝʤ ʤʝʭʘʥʠʟʤʦʚ ʠʟʤʝʥʯʠʚʦʩʪʠ ʘʪʤʦʩʬʝʨʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʦʩʘʜʢʦʚ, ʚʦʜʥʦʩʪʠ ʨʝʢ ʠ ʦʟʝʨ. ʕʪʘ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚʳʨʘʞʘʝʪʩʷ ʚ ʟʥʘʯʝʥʠʷʭ 

ʚʥʫʪʨʠʛʦʜʦʚʳʭ ʠ ʤʝʞʛʦʜʦʚʳʭ ʘʥʦʤʘʣʠʡ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ. ʂʣʘʩʩʠʯʝʩʢʠʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ çʟʘʢʨʳʪʦʩʪʠè ʟʝʤʥʳʭ ʧʨʦʮʝʩʩʦʚ ʦʪ ʚʥʝʰʥʝʛʦ 

ʢʦʩʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ, ʢʨʦʤʝ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʘ. ɽʱʝ 3 ʜʝʩʷʪʠʣʝʪʠʷ ʥʘʟʘʜ 

ʜʦʩʪʠʛʥʫʪʳ ʧʨʝʜʝʣʳ ʦʧʨʘʚʜʳʚʘʝʤʦʩʪʠ ʜʦʣʛʦʩʨʦʯʥʳʭ (ʦʪ ʤʝʩʷʮʘ ʜʦ ʛʦʜʘ) 

ʧʨʦʛʥʦʟʦʚ ʤʝʩʷʯʥʳʭ ʟʥʘʯʝʥʠʡ ʦʩʘʜʢʦʚ ʠ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʥʘ ʫʨʦʚʥʝ 60-65%. ɺ 

ʦʩʪʘʚʰʠʝʩʷ 35-40% ʧʦʧʘʜʘʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢʨʫʧʥʳʝ ʘʥʦʤʘʣʠʠ, ʪʘʢʠʝ ʢʘʢ 
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ʤʘʣʦʚʦʜʴʝ ʚ ʙʘʩʩʝʡʥʝ ɺʦʣʛʠ ʚ 2010-2011 ʛʦʜʳ, ɸʤʫʨʩʢʦʝ ʥʘʚʦʜʥʝʥʠʝ 2013 ʛʦʜʘ, 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʧʘʚʦʜʢʠ ʥʘ ɸʣʪʘʝ ʚ ʠʶʥʝ 2014 ʛʦʜʘ.  

ɿʘʙʣʘʛʦʚʨʝʤʝʥʥʦʩʪʴ ʥʘʜʝʞʥʳʭ ʧʨʦʛʥʦʟʦʚ ʧʦʛʦʜʳ ʥʘ ʦʩʥʦʚʝ 

ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʧʦ ʤʥʝʥʠʶ ʩʘʤʠʭ ʘʚʪʦʨʦʚ ʵʪʠʭ ʤʦʜʝʣʝʡ, ʥʠʢʦʛʜʘ 

ʥʝ ʧʨʝʚʳʩʠʪ ʜʚʫʭʥʝʜʝʣʴʥʦʛʦ ʩʨʦʢʘ. ʉʨʝʜʩʪʚʘ ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʘʪʤʦʩʬʝʨʳ ʧʦʟʚʦʣʷʶʪ ʬʠʢʩʠʨʦʚʘʪʴ ʪʝʢʫʱʫʶ ʦʙʩʪʘʥʦʚʢʫ ʠ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ 

ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʚ ʤʦʜʝʣʷʭ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. ʅʦ ʧʨʦʷʚʣʝʥʠʷ 

ʩʪʘʮʠʦʥʘʨʥʳʭ ʘʥʪʠʮʠʢʣʦʥʦʚ, ʥʳʨʷʶʱʠʭ ʮʠʢʣʦʥʦʚ, ʠʥʪʝʥʩʠʚʥʳʭ ʦʩʘʜʢʦʚ ʚ 

ʪʘʢʠʭ ʤʦʜʝʣʷʭ ʠʥʝʨʮʠʦʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʳ ʚ ʧʨʠʥʮʠʧʝ.  

ʇʨʦʛʥʦʩʪʠʯʝʩʢʘʷ ʧʨʦʙʣʝʤʘ ʫʚʦʜʠʪʩʷ ʚ ʨʘʩʩʫʞʜʝʥʠʷ ʦ ʛʣʦʙʘʣʴʥʦʤ 

ʠʟʤʝʥʝʥʠʠ ʢʣʠʤʘʪʘ ʠ ʷʢʦʙʳ ʫʚʝʣʠʯʝʥʠʠ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʨʠʩʢʦʚ. ʅʦ 

ʵʪʦ ʥʝ ʠʤʝʝʪ ʦʙʱʝʛʦ ʩ ʦʙʲʷʩʥʝʥʠʝʤ ʨʝʘʣʴʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʩʪʘʮʠʦʥʠʨʦʚʘʥʠʷ 

ʘʥʪʠʮʠʢʣʦʥʦʚ ʠ ʮʠʢʣʦʥʘʣʴʥʦʡ ʘʢʪʠʚʥʦʩʪʠ, ʢʦʛʜʘ ʚʦʟʥʠʢʘʶʪ ʟʘʩʫʭʠ ʠ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʥʘʚʦʜʥʝʥʠʷ, ʥʘʨʫʰʘʶʪʩʷ ʨʝʞʠʤʳ ʚʦʜʥʳʭ ʤʝʣʠʦʨʘʮʠʡ, 

ʧʨʘʚʠʣʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʥʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ɻʕʉ, ʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ 

ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʪʨʘʩʣʝʡ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ 

ʜʘʥʥʳʤʠ ʪʝʢʫʱʝʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. 

ʅʘʯʠʥʘʷ ʩ 70-ʭ ʛʦʜʦʚ ʧʨʦʰʣʦʛʦ ʚʝʢʘ, ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʛʠʜʨʦʣʦʛʠʠ 

ʚʦʜʦʭʨʘʥʠʣʠʱ ʉʠʙʠʨʩʢʦʛʦ ʅʀʀ ʵʥʝʨʛʝʪʠʢʠ, ʀɺʕʇ ʉʆ ʈɸʅ, ʥʘʫʯʥʦʤ ʮʝʥʪʨʝ 

çʕʢʦʧʨʦʛʥʦʟ-2è ʧʨʦʚʦʜʷʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ ʤʝʪʦʜʦʣʦʛʠʠ 

ʢʦʩʤʦʛʝʦʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʠ ʵʢʦʧʨʦʛʥʦʟʘ (ʢʦʩʤʦʛʝʦʧʨʦʛʥʦʟʘ). ɺ ʦʩʥʦʚʝ ʵʪʦʡ 

ʤʝʪʦʜʦʣʦʛʠʠ ʣʝʞʠʪ ʧʦʥʠʤʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʨʝʟʦʥʘʥʩʥʦ-ʚʦʣʥʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʘʪʤʦʩʬʝʨʝ ʠ ʛʠʜʨʦʩʬʝʨʝ, ʚʳʟʳʚʘʝʤʳʭ ʩʦʣʥʝʯʥʦ-ʣʫʥʥʦ-ʧʣʘʥʝʪʦ-

ʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʚ ʧʨʦʰʣʦʝ ʠ ʥʘ ʙʫʜʫʱʝʝ 

ʩʦʛʣʘʩʥʦ ʢʘʥʦʥʘʤ ʥʝʙʝʩʥʦʡ ʤʝʭʘʥʠʢʠ. ʄʝʭʘʥʠʟʤʳ ʢʦʩʤʠʯʝʩʢʦʛʦ ʚʣʠʷʥʠʷ ʥʘ 

ʧʨʦʮʝʩʩʳ ʚ ʘʪʤʦʩʬʝʨʝ ʠ ʛʠʜʨʦʩʬʝʨʝ ɿʝʤʣʠ ʦʙʫʩʣʦʚʣʝʥʳ ʜʝʡʩʪʚʠʝʤ ʨʝʟʦʥʘʥʩʦʚ 

ʩʪʦʷʯʠʭ ʚʦʣʥ ʦʪ ʜʦʣʛʦʧʝʨʠʦʜʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʣʫʥʥʳʭ ʧʨʠʣʠʚʦʚ, ʨʝʟʦʥʘʥʩʦʚ 

ʚʦʣʥ ʣʫʥʥʦ-ʩʦʣʥʝʯʥʳʭ ʧʨʠʣʠʚʦʚ ʠ ʩʫʪʦʯʥʦʡ ʥʫʪʘʮʠʠ ɿʝʤʣʠ, ʩʚʷʟʘʥʥʦʡ ʩ 

ʞʠʜʢʦʡ ʦʙʦʣʦʯʢʦʡ ʚʥʫʪʨʝʥʥʝʛʦ ʷʜʨʘ, ʘ ʪʘʢʞʝ ʩ ʜʝʡʩʪʚʠʝʤ ʬʘʢʪʦʨʦʚ 
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ʤʝʞʧʣʘʥʝʪʥʦʛʦ ʧʦʣʷ, ʯʪʦ ʥʘʤʠ ʦʙʲʝʜʠʥʷʝʪʩʷ ʚ ʧʦʥʷʪʠʠ ʛʝʦʢʦʩʤʠʯʝʩʢʠʭ 

ʨʝʟʦʥʘʥʩʦʚ.  

ʀʜʝʥʪʠʬʠʢʘʮʠʷ ʘʥʦʤʘʣʠʡ ʘʪʤʦʩʬʝʨʳ ʠ ʛʠʜʨʦʩʬʝʨʳ ʩ 

ʜʝʪʝʨʤʠʥʠʨʦʚʘʥʥʳʤʠ ʢʦʩʤʦʛʝʦʬʠʟʠʯʝʩʢʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʩʢʣʘʜʳʚʘʶʱʠʤʠʩʷ ʚ 

ʛʝʦʢʦʩʤʠʯʝʩʢʠʝ ʨʝʟʦʥʘʥʩʳ, ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʩʚʝʨʭʜʦʣʛʦʩʨʦʯʥʦʛʦ 

ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʛʝʦʢʦʩʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ï 

ʥʘʙʣʶʜʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʠ ʨʘʩʯʝʪʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ 

(ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ) ʬʘʢʪʦʨʦʚ. ʕʢʩʪʨʘʧʦʣʷʮʠʷ ʛʝʦʢʦʩʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʥʘ 

ʙʫʜʫʱʝʝ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʦʚʝʨʥʦ ʨʘʩʩʯʠʪʳʚʘʪʴ ʥʘ ʩʝʟʦʥʳ ʠ ʛʦʜʳ ʚʧʝʨʝʜ ʢʨʫʧʥʳʝ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʘʥʦʤʘʣʠʠ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʩʪʘʮʠʦʥʘʨʥʳʤʠ ʘʥʪʠʮʠʢʣʦʥʘʤʠ, ʣʠʙʦ 

ʮʠʢʣʦʥʘʤʠ ʢʘʢ ʦʯʘʛʘʤʠ ʦʩʘʜʢʦʚ ʠ ʥʘʚʦʜʥʝʥʠʡ. 

ɹʘʟʠʩʦʤ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʜʝʪʝʨʤʠʥʠʩʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ ʩʣʫʞʘʪ ʜʘʥʥʳʝ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʛʦ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ, ʢʦʩʤʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʢʦʤʧʦʥʝʥʪʦʚ ʵʢʦʩʬʝʨʳ (ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ), ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʚ ʩʭʝʤʘʭ 

ʘʩʪʨʦʛʝʦʤʦʥʠʪʦʨʠʥʛʘ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʥʘ ʢʘʨʪʝ ɿʝʤʣʠ ʠ ʚʨʝʤʝʥʥʳʭ 

ʛʨʘʬʠʢʘʭ. ʅʘ ʨʠʩ.1 ʧʦʢʘʟʘʥ ʧʨʠʤʝʨ ʢʦʩʤʦʛʝʦʬʠʟʠʯʝʩʢʦʡ ʠʜʝʥʪʠʬʠʢʘʮʠʠ 

ʧʨʦʮʝʩʩʦʚ ʚ ʘʪʤʦʩʬʝʨʝ ʥʘʜ ɸʟʠʝʡ 25 ʠʶʥʷ 2014 ʛʦʜʘ. ɿʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ 

ʪʝʨʨʠʪʦʨʠʠ ʉʠʙʠʨʠ ʟʘʥʠʤʘʣ ʘʥʪʠʮʠʢʣʦʥ, ʘ ʥʘ ʶʞʥʦʡ ʧʝʨʠʬʝʨʠʠ ʝʛʦ ʫ ʛʨʘʥʠʮ 

ɸʣʪʘʷ ʧʨʦʰʣʠ ʜʦʞʜʠ, ʦʩʦʙʝʥʥʦ ʠʥʪʝʥʩʠʚʥʳʝ ʚ ʚʝʨʭʦʚʴʝ ʨ. ʏʘʨʳʰ, ʛʜʝ ʟʘ ʩʫʪʢʠ 

ʚʳʧʘʣʦ ʜʦ 100 ʤʤ ʦʩʘʜʢʦʚ. ʕʪʦ ʩʪʘʣʦ ʨʝʟʫʣʴʪʘʪʦʤ ʜʝʡʩʪʚʠʷ ʣʦʢʘʣʴʥʦʛʦ 

ʛʝʦʢʦʩʤʠʯʝʩʢʦʛʦ ʨʝʟʦʥʘʥʩʘ, ʢʦʪʦʨʳʡ ʙʳʣ ʦʙʫʩʣʦʚʣʝʥ ʧʝʨʝʩʝʯʝʥʠʝʤ ʫʟʣʦʚʦʡ 

ʪʦʯʢʠ ʚʝʢʪʦʨʘ ʣʫʥʥʦ-ʩʦʣʥʝʯʥʦʛʦ ʧʨʠʣʠʚʘ, ʦʪʨʘʞʝʥʥʦʡ ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʯʝʨʝʟ ʛʨʘʥʠʮʫ ʚʥʫʪʨʝʥʥʝʛʦ ʷʜʨʘ, ʠ ʧʨʦʝʢʮʠʡ ʩʪʦʷʯʠʭ ʚʦʣʥ ʦʪ ʣʫʥʥʳʭ ʠ 

ʧʣʘʥʝʪʥʳʭ ʬʘʢʪʦʨʦʚ.  

ʇʦʜʦʙʥʳʝ ʨʝʟʦʥʘʥʩʥʳʝ ʩʦʯʝʪʘʥʠʷ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʜʝʩʷʪʢʠ ʣʝʪ ʚʧʝʨʝʜ ʥʘ 

ʚʨʝʤʝʥʥʳʭ ʛʨʘʬʠʢʘʭ ʠ ʩʝʪʢʝ ɿʝʤʣʠ, ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʨʘʟʨʝʰʝʥʠʝʤ ʧʦ 

ʰʠʨʦʪʝ ʠ ʜʦʣʛʦʪʝ ʜʦ ʦʜʥʦʛʦ ʛʨʘʜʫʩʘ. ʊʘʢʠʝ ʩʭʝʤʳ ʧʦʟʚʦʣʷʶʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ 

ʢʨʫʧʥʳʝ ʘʥʦʤʘʣʠʠ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʩ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ 

ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦʩʪʴʶ [1-6]. 
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ʉ ʥʘʯʘʣʘ 70-ʭ ʛʦʜʦʚ ʧʦ ʤʝʪʦʜʦʣʦʛʠʠ ʢʦʩʤʦʛʝʦʧʨʦʛʥʦʟʘ ʙʳʣ ʨʘʩʩʯʠʪʘʥ ʨʷʜ 

ʩʚʝʨʭʜʦʣʛʦʩʨʦʯʥʳʭ ʧʨʦʛʥʦʟʦʚ ʚʦʜʥʦʩʪʠ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ʠ ʦʟʝʨ, ʘʨʝʘʣʦʚ 

ʵʢʩʪʨʝʤʘʣʴʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ, ʦʯʘʛʦʚ ʥʘʚʦʜʥʝʥʠʡ, ʟʘʩʫʭ, ʘʥʦʤʘʣʠʡ 

ʛʠʜʨʦʵʥʝʨʛʦʨʝʩʫʨʩʦʚ ʚ ʙʘʩʩʝʡʥʘʭ ʩʠʙʠʨʩʢʠʭ ʨʝʢ. ʇʨʦʛʥʦʟʳ ʧʦʢʘʟʘʣʠ 

ʧʨʘʢʪʠʯʝʩʢʫʶ ʟʥʘʯʠʤʦʩʪʴ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʚʦʧʣʦʱʝʥʥʳʝ ʧʨʦʝʢʪʳ ʠ 

ʦʪʟʳʚʳ ʩʧʝʮʠʘʣʠʩʪʦʚ. 

ʂ ʚʝʩʥʝ 1971 ʛʦʜʘ ʙʳʣ ʜʘʥ ʧʨʦʛʥʦʟ ʚʦʜʥʦʩʪʠ ʚ ʙʘʩʩʝʡʥʝ ʦʟ. ʏʘʥʳ ʥʘ 

ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʠʣʝʪʠʡ, ʢʦʪʦʨʳʡ ʙʳʣ ʧʦʣʦʞʝʥ ʚ ʦʩʥʦʚʫ ʨʘʩʯʝʪʘ ʣʦʢʘʣʴʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʫʨʦʚʥʷ ʦʟ. ʏʘʥʳ. ʋʨʦʚʝʥʴ ʦʟʝʨʘ ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʘʣʴʥʳʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ʫʚʣʘʞʥʝʥʠʷ ʟʘʤʢʥʫʪʦʡ ʯʘʩʪʠ ʆʙʴ-ʀʨʪʳʰʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ. 

ʂʦʣʝʙʘʥʠʷ ʫʨʦʚʥʷ ʚ ʤʦʜʝʣʠ ʚʨʝʤʝʥʥʦʛʦ ʨʷʜʘ ʩ 1899 ʛʦʜʘ ʙʳʣʠ 

ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʥʳ ʩʫʤʤʦʡ ʩʠʥʫʩʦʠʜ, ʦʪʨʘʞʘʶʱʠʭ ʨʝʟʦʥʘʥʩʥʳʝ ʩʦʯʝʪʘʥʠʷ 

ʢʦʩʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ɼʝʡʩʪʚʠʝ ʵʪʠʭ ʬʘʢʪʦʨʦʚ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʤʥʦʛʦʨʠʪʤʠʯʥʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʦʩʘʜʢʦʚ, ʠʩʧʘʨʷʝʤʦʩʪʠ, ʨʝʯʥʦʛʦ ʧʨʠʪʦʢʘ ʚ ʦʟʝʨʦ, ʟʘʚʠʩʷʱʠʭ ʦʪ 

ʯʝʨʝʜʦʚʘʥʠʷ ʘʥʪʠʮʠʢʣʦʥʘʣʴʥʦʛʦ, ʦʪʤʝʯʝʥʥʦʛʦ ʤʠʥʠʤʫʤʘʤʠ ʩʠʥʫʩʦʠʜ ʚ ʤʦʜʝʣʠ, 

ʠ ʮʠʢʣʦʥʘʣʴʥʦʛʦ ʪʠʧʦʚ ʧʦʛʦʜ ʥʘʜ ʙʘʩʩʝʡʥʦʤ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʜʘʥʥʦʛʦ ʧʨʦʛʥʦʟʘ 

ʄʠʥʨʳʙʭʦʟ ʈʌ ʧʨʠʥʷʣ ʨʝʰʝʥʠʝ ʦʙ ʦʪʯʣʝʥʝʥʠʠ ʟʘʧʘʜʥʦʛʦ, ʥʘʠʙʦʣʝʝ 

ʟʘʩʦʣʝʥʥʦʛʦ ʠ ʙʝʟʞʠʟʥʝʥʥʦʛʦ ʖʜʠʥʩʢʦʛʦ ʧʣʝʩʘ, ʩʦʩʪʘʚʣʷʚʰʝʛʦ ʪʨʝʪʴʶ ʯʘʩʪʴ 

ʚʦʜʦʝʤʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʪʯʣʝʥʝʥʠʷ ʧʣʝʩʘ ʜʘʤʙʘʤʠ ʫʜʘʣʦʩʴ ʩʦʭʨʘʥʠʪʴ 

ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚʦʜʦʝʤʘ, ʘ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʦʩʫʰʝʥʥʦʛʦ ʧʣʝʩʘ 

ʧʨʝʚʨʘʪʠʪʴ ʚ ʣʫʛʘ ʠ ʩʝʥʦʢʦʩʳ. ɹʝʟ ʧʨʦʚʝʜʝʥʠʷ ʣʦʢʘʣʴʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʫʨʦʚʥʷ ʏʘʥʦʚʩʢʘʷ ʩʠʩʪʝʤʘ ʚʦʜʦʝʤʦʚ ʧʨʝʚʨʘʪʠʣʘʩʴ ʙʳ ʚ ʥʝʧʨʦʭʦʜʠʤʦʝ ʙʦʣʦʪʦ. 

ɺ ʟʘʧʠʩʢʝ ʨʫʢʦʚʦʜʠʪʝʣʷ ʩʣʫʞʙʳ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʆɼʋ 

ʉʠʙʠʨʠ ɸ.ʇ. ʂʫʨʙʘʪʦʚʘ ʩʢʘʟʘʥʦ ʦ ʪʦʤ, ʯʪʦ ʟʘ 11 ʣʝʪ (1993-2003 ʛʛ.) 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʰʠʭ ʜʦʣʛʦʩʨʦʯʥʳʭ ʧʨʦʛʥʦʟʦʚ ʘʥʦʤʘʣʠʡ ʧʨʠʪʦʢʘ ʚ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ɸʥʛʘʨʦ-ɽʥʠʩʝʡʩʢʦʛʦ ʢʘʩʢʘʜʘ ɻʕʉ ʚʩʝ ʧʨʦʛʥʦʟʳ ʬʘʢʪʠʯʝʩʢʠ 

ʦʧʨʘʚʜʘʣʠʩʴ [7]. ʇʦʢʘʟʘʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʣʛʦʩʨʦʯʥʳʭ (ʥʘ 2-ʡ 

ʠ 3-ʡ ʢʚʘʨʪʘʣʳ ʛʦʜʘ) ʠ ʩʚʝʨʭʜʦʣʛʦʩʨʦʯʥʳʭ (ʥʘ ʩʨʦʢʠ ʙʦʣʝʝ 2 ʣʝʪ) ʧʨʦʛʥʦʟʦʚ 

ʘʥʦʤʘʣʠʡ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ. 
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ʈʠʩ.1. ʂʦʩʤʠʯʝʩʢʠʡ ʩʥʠʤʦʢ ʘʪʤʦʩʬʝʨʳ ʥʘʜ ɸʟʠʝʡ 25 ʠʶʥʷ 2014 ʛʦʜʘ ʠ ʧʨʦʝʢʮʠʠ 

ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ ʥʠʞʥʠʭ ʰʢʘʣʘʭ 

 

ʂ ʩʝʨʝʜʠʥʝ 90-ʭ ʛʦʜʦʚ ʚ ʄʏʉ ʈʌ ʙʳʣ ʩʦʟʜʘʥ ʜʝʧʘʨʪʘʤʝʥʪ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʚ ʢʦʪʦʨʦʤ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʘʰʠ 

ʨʘʟʨʘʙʦʪʢʠ. ɹʳʣʠ ʜʘʥʳ ʧʨʦʛʥʦʟʳ ʥʘ 1993, 1994 ʠ 1995 ʛʦʜʳ ʘʨʝʘʣʦʚ 

ʥʘʚʦʜʥʝʥʠʡ ʠ ʟʘʩʫʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʠ ʝʝ ʦʢʨʫʞʝʥʠʷ, ʘ ʪʘʢʞʝ 

ʩʚʝʨʭʜʦʣʛʦʩʨʦʯʥʳʝ ʧʨʦʛʥʦʟʳ ʫʨʦʚʥʷ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ, ʚʦʜʥʦʩʪʠ ʨʷʜʘ ʨʝʢ. 

ɿʘʪʝʤ ʜʝʧʘʨʪʘʤʝʥʪ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʙʳʣ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥ ʚ ʮʝʥʪʨ 

ʤʦʥʠʪʦʨʠʥʛʘ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʳʡ ʢʦʥʩʪʘʪʠʨʫʝʪ ʯʨʝʟʚʳʯʘʡʥʳʝ ʩʦʙʳʪʠʷ 
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ʠ ʧʨʦʛʥʦʟʠʨʫʝʪ ʤʝʨʳ ʧʦ ʠʭ ʫʩʪʨʘʥʝʥʠʶ. ʅʘʰ ʧʨʦʛʥʦʩʪʠʯʝʩʢʠʡ ʦʧʳʪ ʥʘʰʝʣ 

ʟʘʚʝʨʰʝʥʠʝ ʚ ʩʧʦʩʦʙʘʭ ʜʦʣʛʦʩʨʦʯʥʦʛʦ (ʥʘ ʧʨʝʜʩʪʦʷʱʠʝ ʩʝʟʦʥʳ) ʠ 

ʩʚʝʨʭʜʦʣʛʦʩʨʦʯʥʦʛʦ (ʥʘ ʛʦʜʳ ʚʧʝʨʝʜ) ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʘʥʦʤʘʣʠʡ ʚ ʵʢʦʩʬʝʨʝ 

ɿʝʤʣʠ ʠʣʠ ʝʝ ʯʘʩʪʠ [8,9]. 

ʊʝʧʝʨʴ ʧʨʝʜʣʘʛʘʝʪʩʷ ʜʘʥʥʳʝ ʩʧʦʩʦʙʳ ʘʜʘʧʪʠʨʦʚʘʪʴ ʢ 

ʩʚʝʨʭʜʦʣʛʦʩʨʦʯʥʦʤʫ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʘʥʦʤʘʣʠʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʦʚ ʚ ʮʝʣʷʭ ʫʧʨʝʞʜʝʥʠʷ 

ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʥʘ ʨʝʢʘʭ, ʦʟʝʨʘʭ, ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ, ʫʪʦʯʥʝʥʠʷ 

ʧʨʦʝʢʪʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ, ʟʘʱʠʪʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ, ʦʧʪʠʤʠʟʘʮʠʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ɻʕʉ, ʘʜʘʧʪʘʮʠʠ 

ʫʯʘʩʪʥʠʢʦʚ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʢ ʝʩʪʝʩʪʚʝʥʥʳʤ ʘʥʦʤʘʣʠʷʤ 

ʚʦʜʥʦʩʪʠ ʨʝʢ ʠ ʦʟʝʨ. ɺ ʙʘʟʠʩ ʩʧʦʩʦʙʘ ʧʦʣʘʛʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʧʦ ʘʥʘʣʦʛʠʯʥʳʤ 

ʢʦʩʤʦʛʝʦʬʠʟʠʯʝʩʢʠʤ ʩʠʪʫʘʮʠʷʤ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʤʝʞʛʦʜʦʚʦʤ ʠ ʚʥʫʪʨʠʛʦʜʦʚʦʤ ʨʘʟʨʝʟʝ ʥʘ ʧʨʝʜʩʪʦʷʱʠʝ 10-25-50 

ʣʝʪ. 

ɼʣʷ ʵʪʦʛʦ ʧʨʦʚʦʜʠʪʩʷ ʦʙʦʙʱʝʥʠʝ ʠ ʘʥʘʣʠʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫʚʣʘʞʥʝʥʠʷ 

(ʦʩʘʜʢʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʪʝʤʧʝʨʘʪʫʨʥʳʤ ʨʝʞʠʤʦʤ), ʨʝʯʥʦʛʦ ʩʪʦʢʘ, ʫʨʦʚʥʷ ʦʟʝʨ ʟʘ 

ʩʚʝʨʭʚʝʢʦʚʦʡ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʤʝʪʝʦʩʪʘʥʮʠʷʭ ʠ ʚʦʜʧʦʩʪʘʭ ʉʝʚʝʨʥʦʛʦ 

ʧʦʣʫʰʘʨʠʷ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪʩʷ ʚ ʚʠʜʝ ʧʦʣʝʡ ʠ ʟʥʘʯʝʥʠʡ ʘʥʦʤʘʣʠʡ 

ʥʘ ʢʘʨʪʝ ɿʝʤʣʠ ʠ ʛʨʘʬʠʢʘʭ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ. ʇʦʣʷ ʠ ʟʥʘʯʝʥʠʷ ʘʥʦʤʘʣʠʡ 

ʩʦʧʦʩʪʘʚʣʷʶʪʩʷ ʩ ʢʦʤʧʣʝʢʩʦʤ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ (ʢʦʩʤʠʯʝʩʢʠʭ) ʧʘʨʘʤʝʪʨʦʚ, 

ʩʢʣʘʜʳʚʘʶʱʠʭʩʷ ʚ  ʨʝʟʦʥʘʥʩʥʳʝ ʩʦʯʝʪʘʥʠʷ, ʧʫʪʝʤ ʥʘʣʦʞʝʥʠʷ ʥʘ ʢʘʨʪʫ ɿʝʤʣʠ ʠ 

ʚʨʝʤʝʥʥʳʝ ʛʨʘʬʠʢʠ ʧʨʦʝʢʮʠʡ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʨʘʩʩʯʠʪʳʚʘʝʤʳʭ ʚ 

ʛʝʦʮʝʥʪʨʠʯʝʩʢʦʡ ʠ ʛʝʣʠʦʮʝʥʪʨʠʯʝʩʢʦʡ ʩʠʩʪʝʤʘʭ ʦʪʩʯʝʪʘ, ʠʥʜʝʢʩʠʨʫʶʱʠʭ 

ʚʦʟʤʫʱʝʥʠʷ ʚ ʘʪʤʦʩʬʝʨʝ - ʛʨʘʚʠʪʘʮʠʦʥʥʦ-ʧʨʠʣʠʚʥʦʛʦ ʠ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʦʛʦ 

ʪʠʧʘ ʦʪ ʉʦʣʥʮʘ, ʃʫʥʳ ʠ ʧʣʘʥʝʪ. ʂʦʩʤʦʛʝʦʬʠʟʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʠ ʨʝʟʦʥʘʥʩʳ, 

ʠʩʧʦʣʴʟʫʝʤʳʝ ʢʘʢ ʧʨʝʜʠʢʪʦʨʳ ʜʣʷ ʚʳʯʠʩʣʝʥʠʷ ʘʥʦʤʘʣʠʡ, ʨʘʩʩʯʠʪʘʥʳ ʥʘ 

ʪʳʩʷʯʠ ʣʝʪ ʚ ʧʨʦʰʣʦʝ ʠ ʧʨʝʜʩʪʦʷʱʠʝ ʜʝʩʷʪʠʣʝʪʠʷ. ɼʣʷ ʢʦʩʤʦʛʝʦʬʠʟʠʯʝʩʢʦʡ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʘʪʤʦʩʬʝʨʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʦʧʦʣʥʷʝʤʳʡ ʘʨʭʠʚ ʢʘʨʪ 

ʢʦʩʤʠʯʝʩʢʦʛʦ ʛʣʦʙʘʣʴʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʘʪʤʦʩʬʝʨʳ ʩ 1997 ʛʦʜʘ. 
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ʇʨʠ ʚʳʙʦʨʝ ʩʝʟʦʥʦʚ-ʘʥʘʣʦʛʦʚ ʫʯʠʪʳʚʘʶʪʩʷ ʢʦʥʬʠʛʫʨʘʮʠʠ 

ʢʦʩʤʦʛʝʦʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʨʝʟʦʥʘʥʩʦʚ ʥʘ ʩʬʝʨʝ ɿʝʤʣʠ ʠ 

ʵʢʩʪʨʘʧʦʣʠʨʫʶʪʩʷ ʥʘ ʙʫʜʫʱʝʝ ʚʳʷʚʣʝʥʥʳʝ ʚ ʧʨʝʜʰʝʩʪʚʫʶʱʝʤ ʦʮʝʥʦʯʥʦʤ 

ʧʝʨʠʦʜʝ ʛʝʦʢʦʩʤʠʯʝʩʢʠʝ ʩʚʷʟʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚʨʝʤʝʥʠ ʠ ʤʝʩʪʘ 

ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʘʥʦʤʘʣʠʡ ʚ ʚʠʜʝ ʧʦʣʝʡ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʪʦʯʝʢ. 

ʊʘʢ ʨʘʟʨʝʰʘʝʪʩʷ ʚʦʧʨʦʩ ʦ ʧʨʠʨʦʜʝ ʙʣʦʢʠʨʫʶʱʠʭ ʘʪʤʦʩʬʝʨʥʳʭ 

ʧʨʦʮʝʩʩʦʚ. ʇʣʘʥʝʪʥʳʝ ʬʘʢʪʦʨʳ ʚʳʟʳʚʘʶʪ ʚʦʣʥʳ ʚ ʬʦʪʦʩʬʝʨʝ ʉʦʣʥʮʘ ʠ ʯʝʨʝʟ 

ʤʝʞʧʣʘʥʝʪʥʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʚ ʘʪʤʦʩʬʝʨʝ, ʘ ʜʦʣʛʦʧʝʨʠʦʜʥʳʝ ʬʘʢʪʦʨʳ ʟʝʤʥʦʡ ʠ 

ʣʫʥʥʦʡ ʦʨʙʠʪ ʚʳʟʳʚʘʶʪ ʩʪʦʷʯʠʝ ʚʦʣʥʳ ʧʨʠʣʠʚʦʚ ʚ ʘʪʤʦʩʬʝʨʝ. ʃʫʥʥʦ-

ʩʦʣʥʝʯʥʳʝ ʧʨʠʣʠʚʳ ʧʨʦʷʚʣʷʶʪʩʷ ʚ ʘʪʤʦʩʬʝʨʝ ʚ ʚʠʜʝ ʧʨʦʜʦʣʴʥʳʭ ʚʦʣʥ. 

ʈʝʟʦʥʘʥʩʥʳʝ ʩʦʯʝʪʘʥʠʷ ʚʦʣʥ, ʢʘʢ ʚ ʦʪʤʝʯʝʥʥʦʤ ʚʳʰʝ ʧʨʠʤʝʨʝ (ʩʤ. ʨʠʩ.1), 

ʦʧʨʝʜʝʣʷʶʪ ʩʪʘʮʠʦʥʠʨʦʚʘʥʠʝ ʘʥʪʠʮʠʢʣʦʥʦʚ ʠ ʫʩʠʣʝʥʠʝ ʮʠʢʣʦʥʘʣʴʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʧʨʠʚʦʜʷʱʝʡ ʢ ʧʘʚʦʜʢʘʤ ʠ ʥʘʚʦʜʥʝʥʠʷʤ. ʈʘʩʯʝʪʳ ʨʝʟʦʥʘʥʩʥʳʭ 

ʩʦʯʝʪʘʥʠʡ ʣʫʥʥʦ-ʩʦʣʥʝʯʥʦ-ʧʣʘʥʝʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʥʘ 

ʧʨʦʩʪʨʘʥʩʪʚʝ ɿʝʤʣʠ ʢʨʫʧʥʳʝ ʘʥʦʤʘʣʠʠ ʚʦʜʥʦʩʪʠ ʩ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦʩʪʴʶ, 

ʦʛʨʘʥʠʯʝʥʥʦʡ ʛʣʫʙʠʥʦʡ ʘʨʭʠʚʥʳʭ ʜʘʥʥʳʭ ʧʨʠ ʧʦʠʩʢʝ ʛʝʦʢʦʩʤʠʯʝʩʢʠʭ 

ʘʥʘʣʦʛʦʚ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʣʫʥʥʦ-ʧʣʘʥʝʪʦʦʙʫʩʣʦʚʣʝʥʥʳʝ 

ʘʥʘʣʦʛʠ ʦʢʦʣʦ 32 ʠ 36-38 ʣʝʪ ʥʘʟʘʜ, ʩʦʛʣʘʩʥʦ ʮʠʢʣʠʯʥʦʩʪʠ ʪʠʧʘ ɹʨʠʢʥʝʨʘ-

ʐʥʠʪʥʠʢʦʚʘ, ʘ ʪʘʢʞʝ ʦʢʦʣʦ 55, 59-61, 83-84, 93-94, 130 ʣʝʪ ʥʘʟʘʜ. 

ʃʫʥʥʦʦʙʫʩʣʦʚʣʝʥʥʳʝ ʘʥʘʣʦʛʠ ʦʪʩʪʦʷʪ ʚʦ ʚʨʝʤʝʥʠ ʦʢʦʣʦ 6, 18-19,111 ʣʝʪ ʥʘʟʘʜ. 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʦʙʨʘʱʘʝʪʩʷ ʥʘ ʢʚʘʟʠʜʚʫʭʣʝʪʥʠʝ (2-3-ʣʝʪʥʠʝ) ʮʠʢʣʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʨʝʟʦʥʘʥʩʥʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ ʚ ʜʠʥʘʤʠʢʝ ʘʪʤʦʩʬʝʨʳ ʠ ʛʠʜʨʦʩʬʝʨʳ 

ʣʫʥʥʳʭ ʠ ʧʣʘʥʝʪʥʳʭ ʬʘʢʪʦʨʦʚ.  

ʇʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʝʡ ʚʨʝʤʝʥʥʳʭ ʨʷʜʦʚ ʜʣʷ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʩʣʝʜʫʶʱʝʤ. ɺ ʩʪʨʫʢʪʫʨʝ ʠʩʭʦʜʥʦʛʦ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʷʜʘ ʚʳʜʝʣʷʝʪʩʷ ʩʝʨʠʷ 

ʮʠʢʣʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪ. ʂʘʞʜʦʡ ʠʟ ʢʦʤʧʦʥʝʥʪ ʜʘʝʪʩʷ ʘʩʪʨʦʛʝʦʬʠʟʠʯʝʩʢʦʝ 

ʦʙʦʩʥʦʚʘʥʠʝ ʠʟ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʩʦʦʙʨʘʞʝʥʠʡ. ʇʦ ʦʙʦʩʥʦʚʘʥʥʦʤʫ ʥʘʙʦʨʫ 

ʢʦʤʧʦʥʝʥʪ ʧʨʦʚʦʜʠʪʩʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʨʷʜʘ ʩʫʤʤʦʡ ʢʦʩʠʥʫʩʦʠʜ, ʧʘʨʘʤʝʪʨʳ 

(ʘʤʧʣʠʪʫʜʘ, ʧʝʨʠʦʜ, ʬʘʟʘ) ʢʦʪʦʨʳʭ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʘ 
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ʢʦʤʧʣʝʢʩʥʦʡ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦʡ ʘʧʧʨʦʢʩʠʤʘʮʠʠ, ʚ ʧʨʦʛʥʦʩʪʠʯʝʩʢʦʤ 

ʧʨʠʣʦʞʝʥʠʠ ʥʘʟʚʘʥʥʦʛʦ ʩʧʦʩʦʙʦʤ çʉʧʝʢʪʨè.  

ɿʘʜʘʥʥʦʤʫ ʚʨʝʤʝʥʥʦʤʫ ʨʷʜʫ X[n] ʩʪʘʚʠʪʩʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʤʦʜʝʣʴ: 

ä
=

+--=
xp

i

xixixixi TnTnAnX
1

])1(cos[])1(exp[][ jwa , nÍ[1,N],  

ʛʜʝ T - ʠʥʪʝʨʚʘʣ ʜʠʩʢʨʝʪʠʟʘʮʠʠ, iiiA jw,, - ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʘʨʘʤʝʪʨʳ 

ʤʦʜʝʣʠ - ʘʤʧʣʠʪʫʜʘ, ʯʘʩʪʦʪʘ ʠ ʬʘʟʘ i-ʡ ʥʝʟʘʪʫʭʘʶʱʝʡ ʢʦʩʠʥʫʩʦʠʜʳ.  

ʉʧʝʢʪʨʘʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʷʝʪ ʚʳʜʝʣʠʪʴ ʨʠʪʤʳ (ʧʝʨʠʦʜʳ, ʮʠʢʣʳ) ʥʘ 

ʚʳʙʨʘʥʥʳʭ ʫʯʘʩʪʢʘʭ ʩʪʘʮʠʦʥʘʨʥʦʩʪʠ ʠ ʦʧʨʝʜʝʣʠʪʴ ʤʥʦʛʦʨʠʪʤʠʯʥʳʡ ʩʮʝʥʘʨʠʡ. 

ʆʜʥʘʢʦ ʚ ʤʦʜʝʣʠ ʧʨʠʥʠʤʘʶʪʩʷ ʙʦʣʝʝ ʪʦʯʥʳʝ ʮʠʢʣʳ, ʚʳʪʝʢʘʶʱʠʝ ʠʟ 

ʨʝʟʦʥʘʥʩʥʳʭ ʩʦʯʝʪʘʥʠʡ ʘʩʪʨʦʥʦʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʤʦʜʝʣʠʨʫʝʤʳʡ ʨʷʜ ʍ(n) ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚ ʚʠʜʝ ʩʫʤʤʳ ʬʫʥʢʮʠʡ ʵʪʠʭ ʬʘʢʪʦʨʦʚ, 

ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʠʭ ʢ ʚʳʜʝʣʝʥʥʦʤʫ ʦʧʪʠʤʘʣʴʥʦʤʫ ʩʧʝʢʪʨʫ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤʫ 

ʛʝʦʢʦʩʤʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ. ʇʦ ʤʝʪʦʜʫ ʥʘʠʤʝʥʴʰʠʭ ʢʚʘʜʨʘʪʦʚ  ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʤʦʜʝʣʠ ʠ ʥʘʭʦʜʠʪʩʷ ʩʪʘʥʜʘʨʪʥʘʷ ʦʰʠʙʢʘ. ʅʘʯʘʣʴʥʳʝ ʬʘʟʳ ʠ 

ʘʤʧʣʠʪʫʜʳ ʨʠʪʤʦʚ ʠʥʪʝʨʧʨʝʪʠʨʫʶʪʩʷ ʢʘʢ ʨʝʟʫʣʴʪʘʪʳ ʨʝʟʦʥʘʥʩʥʳʭ ʩʦʯʝʪʘʥʠʡ 

ʬʘʢʪʦʨʦʚ. ɽʩʣʠ ʚ ʨʘʩʯʝʪʘʭ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʥʦʛʦʚʝʢʦʚʳʝ ʠʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʠ ʚ 

ʥʠʭ (ʥʘʧʨʠʤʝʨ, ʚ ʭʦʜʝ ʫʨʦʚʥʷ ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ) ʚʳʜʝʣʷʶʪʩʷ ʬʦʥʦʚʳʝ 

ʩʦʩʪʘʚʣʷʶʱʠʝ, ʪʦ ʧʨʦʮʝʜʫʨʘ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʨʷʜʘ ʨʘʟʙʠʚʘʝʪʩʷ ʥʘ ʵʪʘʧʳ. 

ɺ ʜʦʧʦʣʥʝʥʠʝ ʢ ʘʧʧʨʦʢʩʠʤʠʨʫʶʱʠʤ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʦ-ʩʠʥʫʩʦʠʜʘʣʴʥʳʤ 

ʬʫʥʢʮʠʷʤ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʬʠʢʩʘʮʠʠ ʬʘʟ ʮʠʢʣʦʚ ʠ ʚʚʦʜʷʪʩʷ 

ʬʫʥʢʮʠʠ, ʦʪʨʘʞʘʶʱʠʝ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʦʚ ʫʜʘʨʥʦʛʦ ʠ ʪʨʠʛʛʝʨʥʦʛʦ ʪʠʧʘ 

(ʥʘʧʨʠʤʝʨ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʟʣʦʚʳʤʠ ʪʦʯʢʘʤʠ ʣʫʥʥʦʡ ʦʨʙʠʪʳ). ɼʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʬʫʥʢʮʠʠ, ʟʘʜʘʚʘʝʤʳʝ ʯʠʩʣʝʥʥʦ ʠʣʠ ʪʘʙʫʣʠʨʦʚʘʥʥʦ, ʚʢʣʶʯʘʶʪʩʷ ʚ ʦʙʱʫʶ 

ʧʨʦʮʝʜʫʨʫ ʥʘʭʦʞʜʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʤʦʜʝʣʝʡ: 

ää
==

-++-=
ʊʌx p

k

ʊʌk

p

i

xixixi TnFATnAnX
11

])1[(])1(cos[][ jw , ʛʜʝ Aʊʌk ï ʘʤʧʣʠʪʫʜʘ k-ʦʡ 

ʪʘʙʫʣʠʨʦʚʘʥʥʦʡ ʬʫʥʢʮʠʠ F.  

ʇʦ ʦʙʦʩʥʦʚʘʥʥʦʤʫ ʥʘʙʦʨʫ ʬʫʥʢʮʠʡ ʧʨʦʚʦʜʠʪʩʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʠʩʭʦʜʥʳʭ 

ʨʷʜʦʚ ʠ ʵʢʩʪʨʘʧʦʣʷʮʠʷ ʥʘ ʙʫʜʫʱʝʝ ʟʥʘʯʝʥʠʡ ʤʦʜʝʣʠ. ʇʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʠ 



ˤͦ͒ͤ·͔ ͙ Ή͎͙ͦͦ͟͡;͔͙͔ͫ͟ ͔ͨͪͦ͋ͣ͡· ˿͙͙͙͋ͪ ͙ ͔̇ͤͭͪ͊͡Έ͚ͤͦ ˢ͙͙͘ 

 166  

ʚʝʜʝʪʩʷ ʧʨʠ ʧʦʩʪʦʷʥʥʦʤ ʢʦʥʪʨʦʣʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʝʝ ʧʘʨʘʤʝʪʨʦʚ ʢʦʩʤʦ-ʟʝʤʥʳʤ 

ʩʠʪʫʘʮʠʷʤ.  

ʆʮʝʥʢʘ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʤʦʜʝʣʠ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʤʫ 

çʧʨʦʛʥʦʟʫè ʠ ʧʨʦʛʥʦʟʫ-ʵʢʟʘʤʝʥʫ. ʇʨʠ ʵʪʦʤ ʦʩʦʙʫʶ ʮʝʥʥʦʩʪʴ ʠʤʝʝʪ ʧʨʦʚʝʨʢʘ 

ʜʘʥʥʳʭ ʦʙ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ ʷʚʣʝʥʠʷʭ (ʟʘʩʫʭʠ, ʥʘʚʦʜʥʝʥʠʷ) ʟʘ 

ʧʨʦʰʣʳʝ ʚʝʢʘ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪʩʷ ʠʟ ʣʝʪʦʧʠʩʥʳʭ, ʘʨʭʠʚʥʳʭ ʠ 

ʜʝʥʜʨʦʣʦʛʠʯʝʩʢʠʭ (ʧʦ ʜʨʝʚʝʩʥʳʤ ʢʦʣʴʮʘʤ) ʠʩʪʦʯʥʠʢʦʚ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʬʦʥʦʚʳʝ ʤʦʜʝʣʠ ʢʦʣʝʙʘʥʠʡ ʩʪʦʢʘ ʨ. 

ɸʤʫʨ, ʧʦʩʪʨʦʝʥʥʳʝ ʥʘ ʦʛʨʘʥʠʯʝʥʥʳʭ ʠʩʭʦʜʥʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, 

ʚʟʷʪʳʭ ʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʃʝʪʥʝʝ ʥʘʚʦʜʥʝʥʠʝ 2013 ʛʦʜʘ, ʢʘʢ ʠ 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʝ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʝ ʧʘʚʦʜʢʠ ʚ 1681, 1861, 1872, 1897 ʛʦʜʳ, 

ʙʳʣʠ ʩʚʷʟʘʥʳ ʩ ʫʩʪʦʡʯʠʚʳʤʠ ʮʠʢʣʦʥʘʤʠ ʠ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ ʥʘʜ ʚʩʝʤ 

ɸʤʫʨʩʢʠʤ ʙʘʩʩʝʡʥʦʤ. ʎʠʢʣʦʥʳ ʦʙʫʩʣʦʚʣʝʥʳ ʧʨʦʷʚʣʝʥʠʝʤ ʚ ʘʪʤʦʩʬʝʨʝ 

ʨʝʟʦʥʘʥʩʥʳʭ ʩʦʯʝʪʘʥʠʡ ʚʦʨʦʥʦʢ ʚʦʣʥ ʦʪ ʣʫʥʥʳʭ, ʣʫʥʥʦ-ʩʦʣʥʝʯʥʳʭ ʧʨʠʣʠʚʦʚ ʠ 

ʜʨʫʛʠʭ ʢʦʩʤʦʛʝʦʬʠʟʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ.  

ʇʨʦʛʥʦʟʳ ʛʦʜʦʚʳʭ ʨʘʩʭʦʜʦʚ ʨ. ɸʤʫʨ (ʨʠʩ.2,3) ʧʦʩʪʨʦʝʥʳ ʧʦ 

ʵʢʩʪʨʘʧʦʣʷʮʠʠ ʛʝʦʢʦʩʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ ʚ ʧʨʦʰʣʦʝ ʠ ʥʘ ʙʫʜʫʱʝʝ. 

ʈʝʪʨʦʩʧʝʢʪʠʚʥʳʡ çʧʨʦʛʥʦʟè ʥʘ 19-17 ʚʝʢʘ ʧʦʢʘʟʳʚʘʝʪ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʢʨʫʧʥʳʤ ʵʢʩʪʨʝʤʫʤʘʤ ʚʦʜʥʦʩʪʠ ʚ ʙʘʩʩʝʡʥʝ, ʦʪʤʝʯʝʥʥʳʤ ʚ 

ʘʨʭʠʚʥʳʭ ʠʩʪʦʯʥʠʢʘʭ. ʕʪʦ ʷʚʣʷʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʩʚʠʜʝʪʝʣʴʩʪʚʦʤ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʤʦʜʝʣʠ ʠ ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʩʪʨʦʝʥʠʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʳʭ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʮʝʥʘʨʠʝʚ ʜʣʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʤʝʨ ʧʦ ʩʥʠʞʝʥʠʶ ʥʝʛʘʪʠʚʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʡ ʦʪ ʥʘʚʦʜʥʝʥʠʡ ʠ ʤʘʣʦʚʦʜʠʡ, ʚʢʣʶʯʘʷ ʚʦʟʤʦʞʥʦʩʪʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʩʪʦʢʘ ʥʘ ɿʝʡʩʢʦʡ ʠ ɹʫʨʝʡʩʢʦʡ ɻʕʉ, ʫʯʠʪʳʚʘʶʱʠʝ ʠʥʪʝʨʝʩʳ ʚʦʜʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʘ, ʢʦʤʤʫʥʘʣʴʥʦʛʦ, ʨʳʙʥʦʛʦ, ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʚʦʧʨʦʩʳ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ, ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ. 

ɸʣʪʘʡʩʢʦʝ ʥʘʚʦʜʥʝʥʠʝ 2014 ʛʦʜʘ ʠʤʝʝʪ ʩʚʦʠ ʦʩʦʙʝʥʥʦʩʪʠ. 

ɻʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʨʚʦʡ ʚʦʣʥʳ ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ ʥʘ ʨʝʢʘʭ 

ɻʦʨʥʦʛʦ ɸʣʪʘʷ ʙʳʣʠ ʥʠʞʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ ʜʦ ʧʦʩʣʝʜʥʠʭ ʯʠʩʝʣ 

ʤʘʷ. ɼʘʣʝʝ ʚʳʧʘʣʦ ʜʦ 2,5 ʤʝʩʷʯʥʳʭ ʥʦʨʤ ʜʦʞʜʝʚʳʭ ʦʩʘʜʢʦʚ, ʢʦʪʦʨʳʝ 
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ʥʘʣʦʞʠʣʠʩʴ ʥʘ ʦʩʪʘʪʢʠ ʩʥʝʛʘ ʚ ʛʦʨʘʭ ʠ ʧʨʠʚʝʣʠ ʢ ʨʝʟʢʦʤʫ ʧʦʜʲʝʤʫ ʫʨʦʚʥʷ ʚʦʜʳ 

ʚ ʨʝʢʘʭ ɹʠʷ, ʂʘʪʫʥʴ, ʏʘʨʳʰ ʠ ʜʨʫʛʠʭ, ʟʘʪʦʧʣʝʥʠʶ ʧʦʡʤʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʩ 

ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ. 

 

ʈʠʩ.2. ʌʦʥʦʚʘʷ ʤʦʜʝʣʴ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʨʘʩʭʦʜʦʚ (ʤ
3
/ʩ) ʨ. ɸʤʫʨ ʩ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʤ 

çʧʨʦʛʥʦʟʦʤè ʥʘ 19-17 ʚʝʢʘ 

  

ʈʠʩ.3. ʄʦʜʝʣʴ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʨʘʩʭʦʜʦʚ (ʤ
3
/ʩ) ʨ. ɸʤʫʨ ʫ ʍʘʙʘʨʦʚʩʢʘ ʠ ʧʨʦʛʥʦʟ ʥʘ 2014-2030 ʛʛ. 

 

ʌʦʥʦʚʳʡ ʧʨʦʛʥʦʟ ʚʦʜʥʦʩʪʠ ʨʝʢʠ ʆʙʠ ʫ ɹʘʨʥʘʫʣʘ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʢ ʥʘʯʘʣʫ 

2013 ʛʦʜʘ ʧʦ ʤʦʜʝʣʠ ʛʝʦʢʦʩʤʠʯʝʩʢʠʭ ʩʚʷʟʝʡ, ʧʦʢʘʟʳʚʘʣ ʧʨʝʚʳʰʝʥʠʝ ʥʘʜ 

ʥʦʨʤʦʡ ʨʝʯʥʦʛʦ ʩʪʦʢʘ 2 ʢʚʘʨʪʘʣʘ 2014 ʛʦʜʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʘʧʨʝʣʴ, ʤʘʡ ʠ ʠʶʥʴ.  

ʌʘʢʪʠʯʝʩʢʠ ʵʪʦ ʧʨʝʚʳʰʝʥʠʝ ʧʨʦʷʚʠʣʦʩʴ ʧʦʩʣʝ ʤʘʣʦʚʦʜʴʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʧʘʚʦʜʢʦʚʦʡ ʚʦʣʥʳ, ʧʨʠʰʝʜʰʝʡ ʢ ɹʘʨʥʘʫʣʫ ʚ ʥʘʯʘʣʝ ʠʶʥʷ. ʄʘʢʩʠʤʘʣʴʥʳʝ 

ʨʘʩʭʦʜʳ ʠʶʥʷ 2014 ʛʦʜʘ ʧʨʝʚʳʩʠʣʠ ʦʪʤʝʯʝʥʥʳʝ ʚ ʨʝʢʦʨʜʥʦʝ ʥʘʚʦʜʥʝʥʠʝ 1969 

ʛʦʜʘ, ʩʚʷʟʘʥʥʦʝ ʩ ʙʦʣʴʰʠʤʠ ʩʥʝʛʦʟʘʧʘʩʘʤʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɸʣʪʘʡʩʢʦʝ 

ʥʘʚʦʜʥʝʥʠʝ ʩʬʦʨʤʠʨʦʚʘʣʦʩʴ ʚ ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʜʦʞʜʝʚʳʭ ʦʩʘʜʢʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ 
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ʜʝʡʩʪʚʠʝʤ ʨʝʟʦʥʘʥʩʥʳʭ ʩʦʯʝʪʘʥʠʡ ʢʦʩʤʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʚ 

ʘʪʤʦʩʬʝʨʝ ʥʘʜ ʙʘʩʩʝʡʥʦʤ, ʯʪʦ ʧʦʢʘʟʘʥʦ ʥʘ ʧʨʠʤʝʨʝ (ʩʤ. ʨʠʩ.1). 

ɻʝʦʢʦʩʤʠʯʝʩʢʘʷ ʘʥʘʣʦʛʠʷ ʧʦ ʜʦʣʛʦʧʝʨʠʦʜʥʳʤ ʣʫʥʥʦ-ʧʣʘʥʝʪʥʳʤ 

ʬʘʢʪʦʨʘʤ ʚ 2014 ʛʦʜʫ ʥʘʠʙʦʣʝʝ ʙʣʠʟʢʘ ʢ 1921 ʛʦʜʫ, ʥʦ ʪʦʛʜʘ ʚʦʣʥʘ ʜʦʞʜʝʚʦʛʦ 

ʧʘʚʦʜʢʘ ʙʳʣʘ ʩʜʚʠʥʫʪʘ ʥʘ ʠʶʣʴ. ɸʥʘʣʦʛʠʷ ʟʜʝʩʴ ʚʳʨʘʞʘʝʪʩʷ ʚ ʚʝʣʠʯʠʥʝ 

ʘʥʦʤʘʣʠʠ, ʠʩʯʠʩʣʷʝʤʦʡ ʚ ʧʨʦʮʝʥʪʘʭ ʥʦʨʤʳ, ʯʪʦ ʫʢʣʘʜʳʚʘʝʪʩʷ ʚ ʪʝʦʨʝʪʠʯʝʩʢʦʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʙʣʠʟʢʠʭ ʨʝʟʦʥʘʥʩʥʳʭ ʩʦʯʝʪʘʥʠʷʭ ʣʫʥʥʳʭ ʫʟʣʦʚʦʛʦ, ʘʧʩʠʜʥʦʛʦ 

ʠ ʧʣʘʥʝʪʥʳʭ ʬʘʢʪʦʨʦʚ 93 ʛʦʜʘ ʥʘʟʘʜ (ʩʤ. ʛʨʘʬʠʢʠ ʥʘ ʨʠʩ.4). ɼʝʡʩʪʚʠʝ ʥʘ ʬʦʥʝ 

ʜʦʣʛʦʧʝʨʠʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʢʦʨʦʪʢʦʧʝʨʠʦʜʥʳʭ ʣʫʥʥʦ-ʩʦʣʥʝʯʥʳʭ ʬʘʟ ʚ 2014 

ʛʦʜʫ ʧʨʦʷʚʠʣʦʩʴ ʨʘʥʴʰʝ, ʯʝʤ ʚ 1921 ʛʦʜʫ. ʇʦʩʢʦʣʴʢʫ ʨʝʯʥʦʡ ʩʪʦʢ ʠʶʣʷ ʚ ʮʝʣʦʤ 

ʤʝʥʴʰʝ ʠʶʥʴʩʢʦʛʦ, ʧʘʚʦʜʦʢ 1921 ʛʦʜʘ ʥʝ ʦʪʤʝʯʝʥ ʨʘʟʨʫʰʠʪʝʣʴʥʳʤʠ 

ʧʦʩʣʝʜʩʪʚʠʷʤʠ, ʢʘʢʠʝ ʙʳʣʠ ʚ 2014 ʛʦʜʫ.  

ʅʘ ʨʠʩʫʥʢʝ 4 ʪʘʢʞʝ ʚʠʜʥʦ, ʯʪʦ ʙʣʠʟʢʠʤʠ ʧʦ ʤʦʱʥʦʩʪʠ ʙʳʣʠ ʧʘʚʦʜʢʠ ʚ 

1936, 1937, 1969, 2010 ʛʦʜʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʦʚʳʰʝʥʥʳʤʠ ʩʥʝʛʦʟʘʧʘʩʘʤʠ ʚ 

ʙʘʩʩʝʡʥʝ. ʉʣʝʜʫʝʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ ʠʶʣʴʩʢʠʝ ʧʘʚʦʜʢʠ 1958 ʠ 1984 ʛʦʜʦʚ. ɺʩʝ 

ʦʥʠ ʦʙʲʷʩʥʷʶʪʩʷ ʜʝʡʩʪʚʠʝʤ ʢʦʩʤʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʨʝʟʦʥʘʥʩʥʳʭ ʚʦʣʥ ʚ 

ʘʪʤʦʩʬʝʨʝ ʥʘʜ ɺʝʨʭʥʝʦʙʩʢʠʤ ʙʘʩʩʝʡʥʦʤ.  

ɺʢʣʶʯʝʥʠʝ ʧʦʜʦʙʥʳʭ ʛʨʘʬʠʢʦʚ ʚʥʫʪʨʠʛʦʜʦʚʦʡ ʠ ʤʝʞʛʦʜʦʚʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚ ʩʭʝʤʳ ʘʩʪʨʦʛʝʦʤʦʥʠʪʦʨʠʥʛʘ 

ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʯʠʪʳʚʘʪʴ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʵʪʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘ ʧʨʝʜʩʪʦʷʱʠʝ 

10-25-50 ʣʝʪ.  

ʇʝʨʚʦʦʯʝʨʝʜʥʳʝ ʟʘʜʘʯʠ ʧʨʠʤʝʥʝʥʠʷ ʥʦʚʦʛʦ ʩʧʦʩʦʙʘ ʠʥʞʝʥʝʨʥʦʡ 

ʛʠʜʨʦʣʦʛʠʠ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʥʦ-ʘʧʧʘʨʘʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ 

ʨʘʙʦʯʝʛʦ ʤʝʩʪʘ ʩʧʝʮʠʘʣʠʩʪʘ ʜʣʷ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʘʥʦʤʘʣʠʡ  

ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ; ʨʘʟʨʘʙʦʪʢʠ ʩʚʝʨʭʜʦʣʛʦʩʨʦʯʥʳʭ ʩʮʝʥʘʨʠʝʚ 

ʘʥʦʤʘʣʠʡ ʚʦʜʥʦʩʪʠ ʚ ʢʨʫʧʥʳʭ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ʈʦʩʩʠʠ ʚ ʮʝʣʷʭ ʚʳʨʘʙʦʪʢʠ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʙʦʪʳ ɻʕʉ ʚ ʵʥʝʨʛʦʩʠʩʪʝʤʘʭ, ʩʥʠʞʝʥʠʶ 

ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʦʪ ʥʘʚʦʜʥʝʥʠʡ ʠ ʤʘʣʦʚʦʜʠʡ. 
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ʈʠʩ.4. ʅʦʨʤʠʨʦʚʘʥʥʳʝ (ʚ ʧʨʦʮʝʥʪʘʭ ʥʦʨʤʳ) ʚʥʫʪʨʠʛʦʜʦʚʳʝ ʠ ʤʝʞʛʦʜʦʚʳʝ ʘʥʦʤʘʣʠʠ 

ʩʨʝʜʥʝʤʝʩʷʯʥʦʛʦ ʩʪʦʢʘ ʨʝʢ ʛʦʨʥʦʛʦ ɸʣʪʘʷ (1897-2014 ʛʛ.) 
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SOME FEATURES OF COMPUTER HYDRAULIC CALCULATIONS OF 

LARGE RESERVOIRS AND RIVER SECTIONS 

Levit-Gurevich L.K., Nikiforov D.A. 
Water Problem Institute, Russian academy of sciences 

 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʨʘʩʯʝʪʦʚ 

ʥʝʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʜʚʠʞʝʥʠʷ ʚʦʜʳ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʠ ʥʘ ʫʯʘʩʪʢʝ ʨʝʢʠ, ʢʦʪʦʨʦʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʫʩʪʘʥʦʚʠʚʰʝʤʫʩʷ ʜʚʠʞʝʥʠʶ. ʇʨʘʚʠʣʘ ʟʘʜʘʥʠʷ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ 

ʤʠʥʠʤʠʟʠʨʫʶʪ ʦʰʠʙʢʠ ʩʦʩʪʳʢʦʚʢʠ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʧʦʣʦʞʝʥʠʷ ʧʦʪʦʢʘ ʩ ʜʘʣʴʥʝʡʰʠʤ 

ʨʘʩʯʝʪʦʤ ʥʝʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʜʚʠʞʝʥʠʷ. ʀʟʣʘʛʘʝʪʩʷ ʪʘʢʞʝ ʤʝʪʦʜ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʜʘʥʥʳʭ ʜʣʷ 

ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʠʩʧʨʘʚʣʷʶʱʠʡ ʦʰʠʙʢʠ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ 

ʜʘʥʥʳʭ, ʯʪʦ ʷʚʣʷʶʪʩʷ ʧʨʠʯʠʥʦʡ ʥʝʘʜʝʢʚʘʪʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʘ ʨʘʩʯʝʪʦʚ, ʠʥʦʛʜʘ ʜʘʞʝ 

ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʨʘʩʯʝʪʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʨʘʩʯʝʪ, ʜʘʥʥʳʝ, ʢʦʤʧʴʶʪʝʨʥʘʷ 

ʧʨʦʛʨʘʤʤʘ 

Annotation. The determination of the initial conditions of calculations of unsteady flow 

water in large reservoir and in the river section are considered. This initial conditions correspond to 

the steady motion. The initial conditions should minimize errors interfacing steady flux position 

with further calculation of unsteady flow. Also method of correction data for the hydraulic 

calculation of the reservoir is submitted. This method improves errors and uncertainty data that are 

the cause of inadequacy result of the calculation, and sometimes even the impossibility of reservoir 

calculation. 

Keywords: reservoir, hydraulic calculation, data, computer software 

 

ʂʦʤʧʴʶʪʝʨʥʳʝ ʨʘʩʯʝʪʳ ʢʨʫʧʥʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ʠ ʫʯʘʩʪʢʦʚ ʨʝʢ ʠʤʝʶʪ 

ʩʚʦʶ ʩʧʝʮʠʬʠʢʫ ʧʦʜʛʦʪʦʚʢʠ ʜʘʥʥʳʭ ʠ ʧʨʦʚʝʜʝʥʠʷ ʩʯʝʪʘ, ʦʪ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ 

ʘʜʝʢʚʘʪʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ, ʯʪʦ ʩʪʘʥʦʚʠʪʩʷ ʚʘʞʥʳʤ ʧʨʠ ʤʥʦʛʦʢʨʘʪʥʳʭ ʨʘʩʯʝʪʘʭ, 

ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʜʝʣʘʶʪʩʷ ʚʳʚʦʜʳ ʧʦ ʫʧʨʘʚʣʝʥʠʶ ʚʦʜʦʭʨʘʥʠʣʠʱʘʤʠ. 

ʆʜʥʠʤ ʠʟ ʥʝʦʙʭʦʜʠʤʳʭ ʵʣʝʤʝʥʪʦʚ ʧʦʜʛʦʪʦʚʢʠ ʜʘʥʥʳʭ ʜʣʷ ʨʘʩʯʝʪʘ 

ʥʝʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʜʚʠʞʝʥʠʷ ʚʦʜʳ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʨʫʩʣʝ (ʩ ʧʦʡʤʦʡ) ʷʚʣʷʝʪʩʷ 

ʟʘʜʘʥʠʝ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ ʨʘʩʯʝʪʘ. ʈʘʩʯʝʪʥʳʡ ʫʯʘʩʪʦʢ ʦʙʳʯʥʦ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʚʦʜʦʭʨʘʥʠʣʠʱʝ (ʢʘʢ ʧʨʘʚʠʣʦ, ʨʫʩʣʦʚʦʝ) ʠ ʚʧʘʜʘʶʱʫʶ ʚ ʥʝʛʦ ʨʝʢʫ ʩ 

ʧʨʠʪʦʢʘʤʠ (ʨʠʩ.1). ɹʫʜʝʤ ʠʤʝʪʴ ʚ ʚʠʜʫ ʦʜʥʦʤʝʨʥʫʶ ʛʠʜʨʘʚʣʠʯʝʩʢʫʶ ʟʘʜʘʯʫ ʠ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ ʨʘʩʯʝʪ ʧʦ ʧʨʦʛʨʘʤʤʝ HEC-RAS ʠʣʠ MIKE [3]. ʀʩʭʦʜʥʳʤʠ 

ʜʘʥʥʳʤʠ ʜʣʷ ʨʘʩʯʝʪʘ ʷʚʣʷʶʪʩʷ ʧʦʧʝʨʝʯʥʳʝ ʩʝʯʝʥʠʷ ʨʫʩʣʘ ʠ ʧʦʡʤʳ ʧʦ ʩʪʚʦʨʘʤ 

ʨʘʩʯʝʪʥʦʛʦ ʫʯʘʩʪʢʘ ʜʨʝʚʦʚʠʜʥʦʡ ʩʪʨʫʢʪʫʨʳ ʥʘ ʧʣʘʥʝ, ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʦʩʥʦʚʥʦʛʦ 

ʩʪʚʦʣʘ ʨʝʢʠ ʠ ʫʯʘʩʪʢʦʚ - ʧʨʠʪʦʢʦʚ. ʋʢʘʟʘʥʥʘʷ ʯʘʩʪʴ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʩ 
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ʨʘʩʩʪʦʷʥʠʷʤʠ ʤʝʞʜʫ ʩʪʚʦʨʘʤʠ ʷʚʣʷʝʪʩʷ ʙʘʟʦʚʦʡ ʤʦʜʝʣʴʶ ʦʧʠʩʘʥʠʷ ʛʝʦʤʝʪʨʠʠ 

ʨʝʢʠ, ʢʦʪʦʨʘʷ ʭʨʘʥʠʪʩʷ ʚ ʧʘʤʷʪʠ ʢʦʤʧʴʶʪʝʨʘ ʧʦʩʪʦʷʥʥʦ ʠ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʚʩʝʭ ʨʘʩʯʝʪʦʚ ʛʠʜʨʘʚʣʠʢʠ ʨʝʢʠ. ʇʨʝʜʧʦʣʘʛʘʝʤ, ʯʪʦ ʙʘʟʦʚʘʷ ʛʝʦʤʝʪʨʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ ʨʝʢʠ ʦʪʢʘʣʠʙʨʦʚʘʥʘ ʧʦ ʚʩʝʤ ʩʚʦʠʤ ʧʘʨʘʤʝʪʨʘʤ [2]. 

ɼʣʷ ʢʘʞʜʦʛʦ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʥʝʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʜʚʠʞʝʥʠʷ 

ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʜʘʥʳ ʛʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʚ ʚʠʜʝ ʛʠʜʨʦʛʨʘʬʦʚ ʨʘʩʭʦʜʦʚ, 

ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʢʦʥʮʝʚʳʝ ʩʪʚʦʨʳ ʫʯʘʩʪʢʘ ʠ ʚ ʩʚʦʨʳ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʛʦ ʧʨʠʪʦʢʘ 

ʠʣʠ ʦʪʙʦʨʘ ʚʦʜʳ, ʪʘʢʞʝ ʛʠʜʨʦʛʨʘʬʘ ʙʦʢʦʚʦʛʦ ʧʨʠʪʦʢʘ, ʨʘʚʥʦʤʝʨʥʦ 

ʨʘʩʧʨʝʜʝʣʝʥʥʦʛʦ ʧʦ ʜʣʠʥʝ ʨʝʢʠ. ɼʦʣʞʥʳ ʟʘʜʘʚʘʪʴʩʷ ʠ ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʚ 

ʚʠʜʝ ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʚ ʢʘʞʜʦʤ ʩʪʚʦʨʝ. ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩʫʪʦʯʥʳʡ ʠʥʪʝʨʚʘʣ 

ʚʨʝʤʝʥʠ ʟʘʜʘʥʥʳʭ ʛʠʜʨʦʛʨʘʬʦʚ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʨʘʩʭʦʜʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʦʩʥʦʚʥʳʤ ʧʨʠʤʝʨʦʤ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʫʧʨʘʚʣʝʥʠʝʤ ʚʦʜʦʭʨʘʥʠʣʠʱʘʤʠ. ʈʝʟʫʣʴʪʘʪ ʨʘʩʯʝʪʦʚ ʪʘʢʞʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʩʫʪʦʯʥʳʤ ʠʥʪʝʨʚʘʣʘʤ ʚʨʝʤʝʥʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʫʨʦʚʥʠ ʨʝʢʠ ʧʦ ʩʪʚʦʨʘʤ ʚ ʥʘʯʘʣʝ 

(00
00
) ʠ ʚ ʢʦʥʮʝ (24

00
) ʩʫʪʦʢ. ʕʪʦ ʦʙʦʙʱʘʶʱʠʡ ʨʝʟʫʣʴʪʘʪ - output. ʉʘʤ ʞʝ ʨʘʩʯʝʪ 

ʥʝʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʜʚʠʞʝʥʠʷ ʚ ʨʝʢʝ ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʧʨʦʛʨʘʤʤʘʤʠ HEC-

RAS ʠʣʠ MIKE ʧʦ ʚʳʙʨʘʥʥʳʤ ʧʦʣʴʟʦʚʘʪʝʣʝʤ ʢʦʨʦʪʢʠʤ ʠʥʪʝʨʚʘʣʘʤ ʚʨʝʤʝʥʠ. 

ʅʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʩʯʝʪʘ ʥʝʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʜʚʠʞʝʥʠʷ ʚʦʜʳ 

ʧʨʝʜʧʦʣʘʛʘʶʪ ʚ ʧʨʦʛʨʘʤʤʘʭ HEC-RAS ʠ MIKE ʟʘʜʘʥʠʝ ʥʘʯʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʚ 

ʩʘʤʦʤ ʥʠʞʥʝʤ ʩʪʚʦʨʝ ʫʯʘʩʪʢʘ ʨʝʢʠ ʠ ʥʘʯʘʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʧʦ ʩʪʚʦʨʘʤ, 

ʧʨʝʜʧʦʣʘʛʘʷ, ʯʪʦ ʵʪʠ ʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʫʩʪʘʥʦʚʠʚʰʝʤʫʩʷ 

ʜʚʠʞʝʥʠʶ. ʅʦ ʪʦ, ʯʪʦ ʩʨʘʟʫ ʟʘ ʫʩʣʦʚʠʷʤʠ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʜʚʠʞʝʥʠʷ ʚʦʜʳ ʠʜʝʪ 

ʥʝʫʩʪʘʥʦʚʠʚʰʝʝʩʷ ʜʚʠʞʝʥʠʝ ʜʘʝʪ ʦʰʠʙʢʫ ʨʘʩʯʝʪʘ, ʦʙʳʯʥʦ ʥʝʙʦʣʴʰʫʶ, ʥʦ 

ʠʥʦʛʜʘ ʟʘʤʝʪʥʫʶ. ʏʪʦʙʳ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʠʟʙʝʞʘʪʴ ʦʰʠʙʢʠ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ 

ʨʘʩʰʠʨʠʪʴ ʠʥʪʝʨʝʩʫʶʱʠʡ ʥʘʩ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ ʨʘʩʯʝʪʘ ʥʘ ʥʝʩʢʦʣʴʢʦ ʜʥʝʡ ʧʝʨʝʜ 

ʝʛʦ ʥʘʯʘʣʦʤ, ʨʘʚʥʳʤ ʯʠʩʣʫ ʩʫʪʦʢ ʜʦʙʝʛʘʥʠʷ ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʜʦ ʥʠʞʥʝʛʦ ʩʪʚʦʨʘ. 

ʅʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʧʝʨʝʥʦʩʷʪʩʷ ʥʘ ʥʝʩʢʦʣʴʢʦ ʩʫʪʦʢ ʚʧʝʨʝʜ, ʧʨʠ ʵʪʦʤ ʜʘʥʥʳʝ 

ʛʠʜʨʦʛʨʘʬʘ ʩʙʨʦʩʘ ʥʠʞʥʝʛʦ ʩʪʚʦʨʘ Qo, ʨʘʩʭʦʜʦʚ ʚʝʨʭʥʠʭ ʩʪʚʦʨʦʚ Qi ʠ ʨʘʩʭʦʜʘ 

ʙʦʢʦʚʦʛʦ ʧʨʠʪʦʢʘ q ʚ ʵʪʠ ʩʫʪʢʠ ʧʦʚʪʦʨʷʶʪ ʜʘʥʥʳʝ ʧʝʨʚʳʭ ʩʫʪʦʢ ʥʫʞʥʦʛʦ ʥʘʤ 

ʧʝʨʠʦʜʘ, ʩʤʷʛʯʘʷ ʧʝʨʝʭʦʜ ʦʪ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʢ ʥʝʫʩʪʘʥʦʚʠʚʰʝʤʫʩʷ ʜʚʠʞʝʥʠʶ. 
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ʈʠʩ.1. ʉʭʝʤʘ ʫʯʘʩʪʢʘ ʨʝʢʠ ʜʣʷ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ 

ʇʨʠ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʜʚʠʞʝʥʠʠ ʚʳʧʦʣʥʷʝʪʩʷ ʙʘʣʘʥʩ ʧʦʩʪʫʧʘʶʱʠʭ ʠ 

ʩʙʨʦʩʥʦʛʦ ʨʘʩʭʦʜʦʚ: ä+=
R

s

R

ss

o
QqQ , ʛʜʝ ʚʝʨʭʥʠʡ ʠʥʜʝʢʩ (steady) ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʫʩʪʘʥʦʚʠʚʰʝʝʩʷ ʜʚʠʞʝʥʠʝ. ɹʘʣʘʥʩ ʨʘʩʭʦʜʦʚ ʧʨʠ ʥʝʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʜʚʠʞʝʥʠʠ 
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QqQQ . ɹʘʣʘʥʩʠʨʦʚʢʘ 

ʨʘʩʭʦʜʦʚ ʜʣʷ ʥʘʯʘʣʴʥʦʛʦ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʜʚʠʞʝʥʠʷ, ʦʜʥʘʢʦ, ʥʝʦʙʷʟʘʪʝʣʴʥʘ, 

ʦʥʘ ʧʨʦʚʦʜʠʪʩʷ ʧʨʠ ʙʦʣʴʰʦʤ ʜʠʩʙʘʣʘʥʩʝ uD, ʧʦʩʢʦʣʴʢʫ ʫʩʪʘʥʦʚʠʚʰʠʡʩʷ ʨʘʩʯʝʪ 

ʧʨʦʛʨʘʤʤʳ ʚʝʜʫʪ ʠ ʚ ʩʣʫʯʘʝ ʜʠʩʙʘʣʘʥʩʘ, ʧʨʠʥʠʤʘʷ ʨʘʟʥʠʮʫ ʚ ʨʘʩʭʦʜʘʭ ʧʨʠʪʦʢʘ 

ʩʚʝʨʭʫ ʠ ʦʪʪʦʢʘ ʚʥʠʟ ʚ ʩʪʚʦʨʝ ʢʘʢ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʡ ʚʚʦʜ ʠʣʠ ʦʪʙʦʨ ʚʦʜʳ. 

ʈʘʩʭʦʜʳ ʧʦ ʩʪʚʦʨʘʤ ʨʝʢʠ ʧʨʠ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʜʚʠʞʝʥʠʠ ʚʦʜʳ ʤʦʞʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʨʝʟʫʣʴʪʘʪ ʚʣʠʷʥʠʷ ʢʘʞʜʦʛʦ ʟʘʜʘʥʥʦʛʦ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʛʦ 

ʨʘʩʭʦʜʘ. ɹʝʟʦʪʥʦʩʠʪʝʣʴʥʦ ʢ ʧʨʦʙʣʝʤʝ ʙʘʣʘʥʩʘ ʨʘʩʭʦʜʦʚ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʣʷʪʴ 

ʚʣʠʷʥʠʝ ʢʘʞʜʦʛʦ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʛʦ ʨʘʩʭʦʜʘ ʚ ʫʩʪʘʥʦʚʠʚʰʝʡʩʷ ʢʘʨʪʠʥʝ 

ʧʨʦʧʫʩʢʘ ʨʘʩʭʦʜʦʚ ʧʦ ʜʣʠʥʝ ʨʝʢʠ ʢʘʢ ʣʠʥʝʡʥʳʝ ʠʭ ʠʟʤʝʥʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʫʜʦʙʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʟʘʜʘʥʥʳʝ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʝ ʨʘʩʭʦʜʳ ʦʪʜʝʣʴʥʦ. ɺʣʠʷʥʠʷ ʨʘʩʭʦʜʦʚ 

s

R
Q  ʤʝʥʷʶʪʩʷ ʦʪ ʩʚʦʝʛʦ ʟʥʘʯʝʥʠʷ ʜʦ ʥʫʣʷ ʚ ʩʪʚʦʨʝ ʩʙʨʦʩʥʦʛʦ ʨʘʩʭʦʜʘ, ʪ.ʝ. ʫ 

ʧʣʦʪʠʥʳ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʘ ʩʙʨʦʩʥʦʡ ʨʘʩʭʦʜ s

o
Q  ʥʘʦʙʦʨʦʪ, ʦʪ ʩʚʦʝʛʦ ʟʥʘʯʝʥʠʷ ʫ 

ʧʣʦʪʠʥʳ ʜʦ ʥʫʣʷ ʚ ʩʪʚʦʨʘʭ - ʠʩʪʦʢʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʫʯʘʩʪʢʘ ʨʝʢʠ (ʨʠʩ.2). 

ɺʣʠʷʥʠʝ ʞʝ ʙʦʢʦʚʦʛʦ ʧʨʠʪʦʢʘ ʥʘ ʢʘʨʪʠʥʫ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʘʩʭʦʜʦʚ ʧʨʠ 

ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʜʚʠʞʝʥʠʠ ʚ ʨʝʢʝ ʠʥʦʝ. ɹʦʢʦʚʦʡ ʧʨʠʪʦʢ ʨʘʚʥʦʤʝʨʥʦ 

ʨʘʩʧʨʝʜʝʣʝʥ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʨʝʢʠ ʠ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʙʝʩʢʦʥʝʯʥʦʝ 
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ʤʥʦʞʝʩʪʚʦ ʵʣʝʤʝʥʪʘʨʥʳʭ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʭ ʨʘʩʭʦʜʦʚ qds, ʚʣʠʷʥʠʝ ʢʘʞʜʦʛʦ ʠʟ 

ʢʦʪʦʨʳʭ ʧʘʜʘʝʪ ʜʦ ʥʫʣʷ ʢ ʩʪʚʦʨʫ ʧʣʦʪʠʥʳ (ʨʠʩ.2). ʀʥʪʝʛʨʠʨʫʷ ʵʪʠ ʚʣʠʷʥʠʷ, 

ʧʦʣʫʯʠʤ ʦʙʱʝʝ ʚʳʨʘʞʝʥʠʝ LssfqL ¢¢³ 0  ),( , ʜʦʣʠ ʙʦʢʦʚʦʛʦ ʧʨʠʪʦʢʘ ʚ 

ʢʘʨʪʠʥʝ ʨʘʩʭʦʜʦʚ  ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʜʚʠʞʝʥʠʷ: ñ ³==
L

s
sfqLdllqsQ )()/()( , ʛʜʝ 

)/(Ln)/()( sLLssf ³= . ɺʠʜ ʬʫʥʢʮʠʠ )(sf  ʧʦʢʘʟʘʥ ʥʘ ʨʠʩ.3, ʬʫʥʢʮʠʷ ʚ ʥʫʣʝ 

ʠʤʝʝʪ ʧʨʦʠʟʚʦʜʥʫʶ ¤=
=0
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s

dssdf , ʥʘ ʧʨʘʚʦʤ ʢʦʥʮʝ ʠʥʪʝʨʚʘʣʘ L·0  

ʧʨʦʠʟʚʦʜʥʘʷ ʬʫʥʢʮʠʠ df(s)/ds és=L= -p/4 = -45
o
.  o

Ls
dssdf 454)( -=-=
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ʈʠʩ.2. ɺʣʠʷʥʠʷ ʟʘʜʘʥʥʳʭ ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʭ ʨʘʩʭʦʜʦʚ ʠ ʙʦʢʦʚʦʛʦ ʧʨʠʪʦʢʘ ʧʦ ʜʣʠʥʝ ʨʝʢʠ 

 

ʈʠʩ.3. ʌʫʥʢʮʠʷ ʚʣʠʷʥʠʷ ʨʘʩʭʦʜʘ ʙʦʢʦʚʦʛʦ ʧʨʠʪʦʢʘ 

ʇʨʠʤʝʨʦʤ ʚʘʞʥʦʩʪʠ ʧʨʘʚʠʣʴʥʦʛʦ ʟʘʜʘʥʠʷ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ 

ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʥʝʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʜʚʠʞʝʥʠʷ ʚʦʜʳ ʤʦʛʫʪ ʩʣʫʞʠʪʴ 

ʨʘʩʯʝʪʳ ʫʯʘʩʪʢʘ ʨʝʢʠ ɽʥʠʩʝʡ ʦʪ ʛʦʨʦʜʘ ʂʳʟʳʣ ʜʦ ʧʣʦʪʠʥʳ ʉʘʷʥʦ-ʐʫʰʝʥʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ɼʣʠʥʘ ʚʩʝʛʦ ʫʯʘʩʪʢʘ 432 ʢʤ, ʜʣʠʥʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ï 312 ʢʤ. 

ʋʯʘʩʪʦʢ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʦʞʥʳʤʠ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʩ ʙʦʣʴʰʦʡ 

ʠʟʚʠʣʠʩʪʦʩʪʴʶ ʨʫʩʣʘ ʠ ʚʩʝʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʦʢʨʫʞʝʥʥʦʛʦ ʚʳʩʦʢʠʤʠ ʩʦʧʢʘʤʠ 

ʠ ʦʪʨʦʛʘʤʠ ʉʘʷʥʩʢʦʛʦ ʭʨʝʙʪʘ, ʥʘʣʠʯʠʝʤ ʟʘʣʠʚʦʚ ʠ ʨʫʢʘʚʦʚ ʨʝʢʠ ɽʥʠʩʝʡ ʠ ʧʨ. ɺ 

ʦʜʥʦʤ ʠʟ ʧʨʠʤʝʨʦʚ ʨʘʩʯʝʪʘ ʧʦ ʧʨʦʛʨʘʤʤʝ HEC-RAS ʜʣʷ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ ʩ 

ʘʧʨʝʣʷ ʧʦ ʦʢʪʷʙʨʴ ʜʘʥʥʳʝ ʜʣʷ ʧʝʨʚʳʭ ʨʘʩʯʝʪʥʳʭ ʩʫʪʦʢ ʚʢʣʶʯʘʣʠ ʙʦʣʴʰʦʡ 

ʜʠʩʙʘʣʘʥʩ ʨʘʩʭʦʜʦʚ: ʩʙʨʦʩʥʦʡ ʨʘʩʭʦʜ ʉʘʷʥʦ-ʐʫʰʝʥʩʢʦʡ ɻʕʉ ʩʦʩʪʘʚʠʣ 1800 

ʤ
3
/ʩ ʧʨʠ ʦʙʱʝʤ ʧʨʠʪʦʢʝ ʚ 450 ʤ

3
/ʩ. ɼʣʷ ʩʪʚʦʨʘ ʧʣʦʪʠʥʳ ɻʕʉ ʢʨʦʤʝ 



ˤͦ͒ͤ·͔ ͔ͪͫͯͪͫ· ͫͯ΄͙ ͍ ͍͙ͯͫͦ͡Ύͻ ͙͙ͣ͊ͭ͟͡;͔͙ͫ͟ͻ ͙ ͎͔͊ͤͭͪͦͨͦͤͤ·ͻ ͙͔͔͙͚ͣͤͤ͘ 

175 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʨʘʩʭʦʜʦʚ ʟʘʜʘʚʘʣʠʩʴ ʫʨʦʚʥʠ. ʇʨʠ ʟʘʜʘʥʠʠ ʥʘʯʘʣʴʥʳʭ ʫʩʣʦʚʠʡ 

ʜʣʷ ʧʝʨʚʳʭ ʞʝ ʩʫʪʦʢ ʨʘʩʯʝʪʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤʠ ʮʠʬʨʘʤʠ ʙʳʣ ʧʦʣʫʯʝʥ 

ʨʝʟʫʣʴʪʘʪ, ʚʢʣʶʯʘʶʱʠʡ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʨʘʩʭʦʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ʩʪʚʦʨʝ ʧʣʦʪʠʥʳ, 

ʯʪʦ ʙʝʩʩʤʳʩʣʝʥʥʦ. ʇʦʩʣʝ ʪʱʘʪʝʣʴʥʦʡ ʧʦʜʛʦʪʦʚʢʠ ʠ ʚʝʨʥʦʛʦ ʟʘʜʘʥʠʷ ʥʘʯʘʣʴʥʳʭ 

ʫʩʣʦʚʠʡ ʙʳʣ ʧʦʣʫʯʝʥ ʨʝʟʫʣʴʪʘʪ ʚʧʦʣʥʝ ʘʜʝʢʚʘʪʥʳʡ ʬʘʢʪʠʯʝʩʢʠʤ ʥʘʙʣʶʜʝʥʠʷʤ. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʜʘʜʠʤ ʪʘʙʣʠʮʫ ʬʫʥʢʮʠʠ )(qf  ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʝʜʠʥʠʮʘʭ 

ʘʨʛʫʤʝʥʪʘ Ls/=q  ʜʣʷ ʚʦʟʤʦʞʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʥʘʯʘʣʴʥʳʭ 

ʫʩʣʦʚʠʡ ʙʦʢʦʚʦʛʦ ʧʨʠʪʦʢʘ ʚ ʨʘʩʯʝʪʝ ʥʝʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʜʚʠʞʝʥʠʷ ʚʦʜʳ ʚ ʨʝʢʝ. 

ʊʘʙʣʠʮʘ 1 

ʌʫʥʢʮʠʷ )(qf  ʚ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʝʜʠʥʠʮʘʭ Ls/=q  

q 0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0 

f(q) ¤ 0,2303 0,3219 0,3612 0,3665 0,3466 0,3065 0,2497 0,1785 0,0948 0 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʬʫʥʢʮʠʠ ʨʘʚʥʦ 0.368 ʧʨʠ ʟʥʘʯʝʥʠʠ ʘʨʛʫʤʝʥʪʘ 0.375 

 

ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʨʘʙʦʪʳ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʝʛʦ ʥʘʧʦʣʥʝʥʠʝ ʠ ʩʨʘʙʦʪʢʘ, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʥʝʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʜʚʠʞʝʥʠʷ ʚʦʜʳ 

ʚʳʜʝʣʝʥʥʦʛʦ ʫʯʘʩʪʢʘ ʨʝʢʠ (ʨʠʩ.1) ʩ ʜʘʥʥʳʤʠ ʧʨʠʪʦʢʘ ʢ ʫʯʘʩʪʢʫ ʩʚʝʨʭʫ 0>G , 

ʙʦʢʦʚʦʛʦ ʧʨʠʪʦʢʘ 0>q , ʩʙʨʦʩʥʦʛʦ ʨʘʩʭʦʜʘ ʚ ʩʪʚʦʨʝ ʧʣʦʪʠʥʳ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

0>Q  ʠ ʧʦʜʜʝʨʞʠʚʘʝʤʳʭ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʫʨʦʚʥʝʡ Z  ʫ ʧʣʦʪʠʥʳ ʛʠʜʨʦʫʟʣʘ. ɺʩʝ 

ʫʢʘʟʘʥʥʳʝ ʚʝʣʠʯʠʥʳ ZQqG ,,,  ʝʩʪʴ ʚʝʢʪʦʨʳ ʧʦ ʚʨʝʤʝʥʠ Tt ,1= , - ʢʘʢ ʧʨʘʚʠʣʦ, 

ʧʦ ʩʫʪʢʘʤ (ʥʘ 0
00

 ʯʘʩʦʚ ʥʘʯʘʣʘ ʩʫʪʦʢ ʠʣʠ 8
00

 ʫʪʨʘ). ɺʩʝ ʜʨʫʛʠʝ ʧʦʷʚʣʷʶʱʠʝʩʷ 

ʥʠʞʝ ʚʝʣʠʯʠʥʳ ʪʘʢʞʝ ʚʝʢʪʦʨʥʳʝ. ɻʠʜʨʘʚʣʠʯʝʩʢʠʡ ʨʘʩʯʝʪ ʦʧʨʝʜʝʣʷʝʪ ʫʨʦʚʥʠ z 

ʚʦ ʚʩʝʭ ʨʘʩʯʝʪʥʳʭ ʩʪʚʦʨʘʭ ʫʯʘʩʪʢʘ ʨʝʢʠ ʩ ʚʦʜʦʭʨʘʥʠʣʠʱʝʤ ʠ ʧʨʦʚʦʜʠʪʩʷ ʜʣʷ 

ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʝʤ [1], ʢʘʣʠʙʨʦʚʢʠ 

ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʤʦʜʝʣʠ [2], ʧʨʦʚʝʨʢʠ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʠ ʧʨ. ʋʨʦʚʥʠ ʫ 

ʧʣʦʪʠʥʳ ʠ ʩʙʨʦʩʥʦʡ ʨʘʩʭʦʜ ʧʦʣʫʯʝʥʳ ʧʫʪʝʤ ʥʘʙʣʶʜʝʥʠʡ ʠ ʠʟʤʝʨʝʥʠʡ, ʘ 

ʨʘʩʭʦʜʳ ʧʨʠʪʦʢʦʚ ï ʧʫʪʝʤ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʥʦʟʘ ʠʣʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʆʜʥʘʢʦ ʧʨʘʢʪʠʢʘ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʝʨʝʯʠʩʣʝʥʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʘʩʯʝʪʘ 

ʟʘʯʘʩʪʫʶ ʩʦʜʝʨʞʘʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʯʠʩʣʦ ʦʰʠʙʦʢ. ʄʦʞʥʦ ʫʢʘʟʘʪʴ 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʨʠʤʝʨʳ ʥʝʩʦʦʪʚʝʪʩʪʚʠʡ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʜʘʥʥʳʭ ʚʳʚʝʨʝʥʥʦʡ 

ʚʝʣʠʯʠʥʝ ʧʣʦʱʘʜʠ ʟʝʨʢʘʣʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ F , ʢʦʪʦʨʘʷ ʩʚʷʟʳʚʘʝʪ ʩʪʦʢ ʩ 
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ʠʟʤʝʥʝʥʠʝʤ ʫʨʦʚʥʝʡ ʫ ʧʣʦʪʠʥʳ. ʊʘʢ ʜʣʷ ʉʘʷʥʦ-ʐʫʰʝʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʦ 

ʜʘʥʥʳʤ ʧʝʨʚʦʛʦ ʞʝ ʜʥʷ ʥʘʯʘʣʘ ʧʦʣʦʚʦʜʴʷ 1 ʘʧʨʝʣʷ 2010 ʜʘʥʥʳʝ ʩʙʨʦʩʥʦʛʦ 

ʨʘʩʭʦʜʘ ʚ 1451 ʤ3/ʩ ʠ ʙʦʢʦʚʦʛʦ ʧʨʠʪʦʢʘ ʧʦʨʷʜʢʘ 380 (ʨʘʩʭʦʜ ʨʝʢʠ ɽʥʠʩʝʡ ʫ 

ʂʳʟʳʣʘ 270 ʤ3/ʩ ʠ ʙʦʢʦʚʦʡ ʧʨʠʪʦʢ 110 ʤ3/ʩ) ʥʝ ʤʦʛʫʪ ʜʘʪʴ ʧʘʜʝʥʠʝ ʫʨʦʚʥʷ ʟʘ 

ʩʫʪʢʠ ʥʘ 20 ʩʤ, ʯʪʦ ʷʢʦʙʳ ʥʘʙʣʶʜʘʣʦʩʴ, ʧʨʠ ʧʣʦʱʘʜʠ ʚ 290 ʢʤ
2
, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʟʘʬʠʢʩʠʨʦʚʘʥʥʦʤʫ ʚ ʪʦʪ ʜʝʥʴ ʫʨʦʚʥʶ 511,81 ʤ ɺɹ ʧʣʦʪʠʥʳ. 

ʇʨʠʯʠʥʦʡ ʦʰʠʙʦʢ, ʥʝʪʦʯʥʦʩʪʝʡ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ ʷʚʣʷʝʪʩʷ 

ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʪʦʯʥʦʛʦ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʛʥʦʟʘ ʧʦ ʩʫʪʢʘʤ. ɽʩʣʠ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʙʘʣʘʥʩ ʧʨʠʪʦʢʦʚ, ʩʙʨʦʩʘ ʠ ʠʟʤʝʥʝʥʠʷ ʦʙʲʝʤʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʟʘ ʜʣʠʪʝʣʴʥʳʡ ʠʥʪʝʨʚʘʣ ʚʨʝʤʝʥʠ (ʩʝʟʦʥ, ʤʝʩʷʮ) ʤʦʞʝʪ ʚʳʧʦʣʥʷʪʴʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʪʦʯʥʦ ʩ ʤʘʣʦʡ ʦʰʠʙʢʦʡ, ʪʦ ʦʰʠʙʢʠ ʜʝʪʘʣʠʟʘʮʠʠ ʵʪʦʛʦ ʙʘʣʘʥʩʘ ʧʦ ʢʦʨʦʪʢʠʤ 

ʧʨʦʤʝʞʫʪʢʘʤ ʚʨʝʤʝʥʠ (ʜʝʢʘʜʘ, ʧʷʪʠʜʥʝʚʢʘ, ʩʫʪʢʠ) ʤʦʛʫʪ ʙʳʪʴ ʚʳʩʦʢʠ. ɺ 

ʪʘʙʣʠʮʝ 2 ʧʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʫʢʘʟʘʥʥʳʤ ʜʠʩʙʘʣʘʥʩʘʤ ʉʘʷʥʦ-ʐʫʰʝʥʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʨʘʟʥʳʭ ʧʨʦʤʝʞʫʪʢʘʭ ʚʨʝʤʝʥʠ ʫʧʦʤʷʥʫʪʦʛʦ ʫʞʝ 2010 ʛʦʜʘ. 

ɿʜʝʩʴ 0¢²W  - ʦʙʲʝʤ ʧʨʠʪʦʢʘ, 0¢²V  - ʛʝʦʤʝʪʨʠʯʝʩʢʠʡ ʦʙʲʝʤ ʧʨʠʟʤʳ 

ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʈʘʟʙʝʞʢʫ ʤʝʞʜʫ W  ʠ V  ʟʘ ʪʦʪ ʠʣʠ ʠʥʦʡ 

ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʫʜʦʙʥʦ ʦʮʝʥʠʚʘʪʴ ʤʝʨʦʡ VWVW +-=r ; ʪʦʛʜʘ 0=r  

ʦʟʥʘʯʘʝʪ ʧʦʣʥʦʝ ʨʘʚʝʥʩʪʚʦ, 1=r  - ʧʦʣʥʦʝ ʨʘʟʣʠʯʠʝ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʨʠ 0<³VW . 

ʊʘʙʣʠʮʘ 2 

ʇʨʠʤʝʨʳ ʜʠʩʙʘʣʘʥʩʘ ʜʘʥʥʳʭ ʉʘʷʥʦ-ʐʫʰʝʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʇɽʈʀʆɼʓ 2010 ʛʦʜʘ ʉʋʊʂʀ ʇʗʊʀɼʅɽɺʂʀ ɼɽʂɸɼʓ ʄɽʉʗʎʓ ʘʧʨʝʣʴ-ʦʢʪʷʙʨʴ 

 

ʧʨʠʤʝʨʳ 

ʦʙʲʝʤʦʚ 

ʚ 

1000 ʤ
3
 

max
W , ʝʤʫ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ V  
r 

469757 

441531 

0.031 

1899677 

1946331 

0.012 

3215894 

3308617 

0.014 

7676554 

7802291 

0.086 

9519206.4 

9469547.2 

0.026 

min
W , ʝʤʫ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ V  
r 

-120528 

-117083 

0.0145 

-578362 

-567136 

0.01 

-1113609 

-10967598 

0.095 

-2802730 

-2825759 

0.005 

9519206.4 

9469547.2 

0.026 

 

ɼʠʩʙʘ-

ʣʘʥʩ r 

ʤʘʢʩʠʤʘʣʴʥʳʡ 

W  

V  

0.89 

33350 

1817 

0.33 

68602 

34536 

0.545 

85104 

25063 

0.257 

-27734 

-46447 

0.026 

9519206.4 

9469547.2 

ʩʨʝʜʥʠʡ 0.125 0.061 0.0802 0.041 0.026 
 

ʆʜʥʘʢʦ ʤʦʞʥʦ ʥʘʡʪʠ ʠ ʠʩʧʨʘʚʠʪʴ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ, ʟʥʘʷ ʧʣʦʱʘʜʴ ʝʛʦ 

ʟʝʨʢʘʣʘ ʢʘʢ ʬʫʥʢʮʠʶ ʦʪ ʦʪʤʝʪʢʠ ʚʦʜʳ ʫ ʧʣʦʪʠʥʳ )(ZF  ʠ ʟʥʘʷ ʨʘʙʦʪʫ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʧʨʠʥʮʠʧʝ, ʠʤʝʷ ʢ ʪʦʤʫ ʞʝ ʧʨʦʛʨʘʤʤʥʳʡ ʠʥʩʪʨʫʤʝʥʪ ʨʘʩʯʝʪʘ. 
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ʇʫʩʪʴ ʅ ï ʚʝʢʪʦʨ-ʩʪʦʣʙʝʮ ʩʫʪʦʯʥʳʭ ʧʝʨʝʧʘʜʦʚ ʫʨʦʚʥʷ ʫ ʧʣʦʪʠʥʳ, ʯʣʝʥʳ 

ʢʦʪʦʨʦʛʦ ʨʘʚʥʳ 
tttt

ZZH -=
++ 11,

, ʩʫʪʦʯʥʳʝ ʜʦʣʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ (ʜʠʩʙʘʣʘʥʩʘ) 

ʨʘʩʭʦʜʦʚ g  ʠ ʫʨʦʚʥʷ h , - ʪʘʢʞʝ ʚʝʢʪʦʨʳ ʧʦ ʩʫʪʢʘʤ t. ʋʨʘʚʥʝʥʠʝ ʩʫʪʦʯʥʦʛʦ 

ʙʘʣʘʥʩʘ ʩ ʫʯʝʪʦʤ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʟʘʧʠʰʝʪʩʷ: 

wWgQqG +=+-+                                                                                               (1) 

ʛʜʝ 
64.3

100³³= HFW  ʠ 
64.3

100³³= hFw . 

ɿʘʜʘʯʘ ʬʦʨʤʫʣʠʨʫʝʪʩʷ: ʦʧʨʝʜʝʣʠʪʴ ʚʝʣʠʯʠʥʳ g , h  (ʚʝʢʪʦʨʳ ʧʦ t) ʪʘʢ, 

ʯʪʦʙʳ, ʫʜʦʚʣʝʪʚʦʨʷʷ (1), ʦʙʝʩʧʝʯʠʪʴ ʤʠʥʠʤʫʤ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʠʤʝʶʱʠʭʩʷ 

ʩʫʪʦʯʥʳʭ ʜʘʥʥʳʭ, ʢʦʪʦʨʳʝ ʭʦʪʴ ʧʨʠ ʦʰʠʙʢʘʭ, ʥʝʪʦʯʥʦʩʪʷʭ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ 

ʚʩʝ ʞʝ ʦʪʨʘʞʘʶʪ ʪʝʥʜʝʥʮʠʠ ʠʟʤʝʥʝʥʠʡ ʚʦʜʦʭʨʘʥʠʣʠʱʘ: ʥʘʨʘʩʪʘʥʠʝ ʨʘʩʭʦʜʦʚ 

ʠʣʠ ʠʭ ʫʤʝʥʴʰʝʥʠʝ, ʧʦʜʲʝʤ, ʩʧʘʜ, ʩʪʘʙʠʣʠʟʘʮʠʷ ʫʨʦʚʥʝʡ ʠ ʜʨ. 

ɺʚʝʜʝʤ ʚʝʢʪʦʨʥʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦʧʨʘʚʦʢ k  ʪʘʢ ʯʪʦ 

QkGkqkg
QGq

-+=    ʠ    Hkh
h

=                                                                             (2) 

(1) ʤʦʞʥʦ ʧʝʨʝʧʠʩʘʪʴ ʢʘʢ: WkQkGkqk
hQGq
)1()1()1()1( +=+-+++                  (3) 

ʋʯʪʝʤ ʪʘʢʞʝ ʥʝʢʠʝ ʵʤʧʠʨʠʯʝʩʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ 
hQGq

pppp ,,,  ʜʦʚʝʨʠʷ 

10 ¢<p  ʢ ʜʘʥʥʳʤ ʨʘʟʥʦʛʦ ʚʠʜʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʙʦʢʦʚʦʤʫ ʧʨʠʪʦʢʫ, ʧʨʠʪʦʢʫ 

ʩʚʝʨʭʫ, ʩʙʨʦʩʥʦʤʫ ʨʘʩʭʦʜʫ ʠ ʫʨʦʚʥʷʤ ʫ ʧʣʦʪʠʥʳ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ʇʨʠ 1=p  

ʧʨʦʷʚʣʷʝʪʩʷ ʧʦʣʥʦʝ ʜʦʚʝʨʠʝ ʢ ʜʘʥʥʳʤ, 0=p  ʦʟʥʘʯʘʝʪ ʘʙʩʦʣʶʪʥʦʝ ʥʝʜʦʚʝʨʠʝ. 

ʂʨʠʪʝʨʠʡ ʤʠʥʠʤʘʣʴʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʠʤʝʶʱʠʭʩʷ ʜʘʥʥʳʭ ʤʦʞʝʪ ʙʳʪʴ ʪʘʢʦʡ: 

min
1

1

1

1

1

1

1

1 2222 ­³
-

+³
-

+³
-

+³
-

=
h

h

Q

Q

Gq

q

k
p

k
p

k
p

k
p

R

G

                                  (4) 

ʉʫʤʤʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʧʨʘʚʦʢ, ʫʩʠʣʝʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʜʦʚʝʨʠʷ, 

ʦʪʨʘʞʘʶʪ ʙʣʠʟʦʩʪʴ ʠʩʧʨʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʢ ʠʩʭʦʜʥʳʤ. ʇʨʠ ʧʦʣʥʦʤ ʜʦʚʝʨʠʠ ʢ 

ʜʘʥʥʳʤ ʥʝʢʦʪʦʨʦʛʦ ʚʠʜʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʢʦʵʬʬʠʮʠʝʥʪ 0=k . 

ʇʦʠʩʢ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʧʦʧʨʘʚʦʢ ʥʘʯʥʝʤ ʩ ʚʳʨʘʞʝʥʠʷ 
h

k  ʯʝʨʝʟ ʦʩʪʘʣʴʥʳʝ 

ʢʦʵʬʬʠʮʠʝʥʪʳ 
QGq

kkk ,, , ʠʩʧʦʣʴʟʫʷ ʩʦʦʪʥʦʰʝʥʠʝ (3):  

[ ]1)1()1()1(
1

-+-+++= QkGkqk
W

k
QGqh

                                                               (5) 
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ʀʟ (4) ʠʤʝʝʤ  0
1

2

1

2
=

µ

µ
³³

-
+³

-
=

µ

µ

q

h

h

h

q

qq
k

k
k

p
k

pk

R
                                             (6) 

ʆʪʢʫʜʘ ʧʦ ʫʩʣʦʚʠʶ 
W

q

k

k

q

h =
µ

µ
 ʠʟ (5), ʧʦʣʫʯʠʤ  

h

h

q

q
k

W

q

p

p
k ³

-

-
-=

1

1
                     (7) 

ɸʥʘʣʦʛʠʯʥʦ ʜʣʷ 
G

k , 
Q

k  ʠʤʝʝʤ: 
h

h

G

G
k

W

G

p

p
k ³

-

-
-=

1

1
, 

h

h

Q

Q
k

W

Q

p

p
k ³

-

-
+=

1

1
          (8) 

ʇʦʜʩʪʘʚʠʚ ʩʦʦʪʥʦʰʝʥʠʷ (8) ʚ (3), ʧʦʣʫʯʠʤ: 

[ ]
Wp

QpGpqpWpk
WQGq

h

QGqhh

)1(

)1()1()1()1( 2222

-

-+-+-+-³
=---                  (9) 

ʇʨʠʥʷʚ [ ]2222 )1()1()1()1( QpGpqpWpD
QGqh

-+-+-+-= , 0>D , ʠ ʥʘʧʦʤʥʠʚ, 

ʯʪʦ ʩʫʪʦʯʥʘʷ ʥʝʚʷʟʢʘ WQGq --+=D  (ʚʩʝ ʚʝʣʠʯʠʥʳ ï ʚʝʢʪʦʨʳ ʧʦ t) ʣʝʛʢʦ 

ʚʳʯʠʩʣʠʪʴ ʧʦ ʩʫʪʢʘʤ 
Wp

Dk

h

h

)1( -
=D , ʦʪʢʫʜʘ ʧʦʣʫʯʠʤ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʦʧʨʘʚʦʢ: 

;)1(;)1(

;)1(;)1(

Gp
D

kQp
D

k

qp
D

kWp
D

k

GGQQ

qqhh

-³
D
-=-³

D
=

-³
D
-=-³

D
=

                                                             (10) 

ʅʦʚʳʝ ʜʘʥʥʳʝ ʧʦ ʩʫʪʢʘʤ: QkQGkGqkq
Q

new

G

new

q

new )1( ;)1( ;)1( +=+=+=           (11) 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʞʝ ʠʩʧʨʘʚʣʝʥʥʳʭ ʟʥʘʯʝʥʠʡ ʫʨʦʚʥʝʡ ʚʝʨʭʥʝʛʦ ʙʴʝʬʘ 

ʧʣʦʪʠʥʳ newZ  ʧʨʠ 1<
h

p  ʥʝʦʙʭʦʜʠʤʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʜʝʡʩʪʚʠʷ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʧʨʝʜʝʣʷʶʪʩʷ ʠʩʧʨʘʚʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʫʪʦʯʥʳʭ ʧʝʨʝʧʘʜʦʚ 

ʫʨʦʚʥʷ HkH
h

new )1( += , ʟʘʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʝ ʩʫʤʤʳ ʧʝʨʝʧʘʜʦʚ ʧʦ ʩʫʪʢʘʤ, 

ʪ.ʝ. ʚʝʢʪʦʨ H  ʩʫʤʤ ä=
=H

t new

t
H

1t t
, ʟʘʪʝʤ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ 

ʫʨʦʚʥʝʡ ʫ ʧʣʦʪʠʥʳ ,
to

new

t
ZZ H+=  Tt ,1 = . ɺʘʞʥʦ ʟʘʜʘʪʴ ʥʘʯʘʣʴʥʳʡ ʫʨʦʚʝʥʴ 

o
Z , 

ʚʳʙʨʘʚ ʝʛʦ ʪʘʢ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʥʘʠʣʫʯʰʝʝ ʧʨʠʙʣʠʞʝʥʠʝ ʢ ʩʪʘʨʳʤ ʜʘʥʥʳʤ 

oldZ  ʧʦ ʩʫʪʢʘʤ, ʪ.ʝ. ʧʦ ʨʝʰʝʥʠʶ ʦʧʪʠʤʠʟʘʮʠʦʥʥʦʡ ʟʘʜʘʯʠ: 

min)()()(
1

2

1

2 ­-H+=-=F ää ==

T

t tto

T

t t

new

to
ZZZZZ                                            (12) 

ʃʝʛʢʦ ʧʦʢʘʟʘʪʴ ʚʳʧʫʢʣʦʩʪʴ )(
o

ZF  ʠ ʨʝʰʠʪʴ (12) ʣʫʯʰʝ ʙʳʩʪʨʳʤ ʤʝʪʦʜʦʤ 

ʧʦʠʩʢʘ ʌʠʙʦʥʘʯʯʠ [5], ʚʳʙʠʨʘʷ 
o

Z  ʚ ʜʠʘʧʘʟʦʥʝ ZZ
t
D°

=1
 ʧʨʠ ʥʝʢʦʪʦʨʦʤ ZD . 
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ɺʩʝ ʠʟʣʦʞʝʥʥʫʶ ʟʜʝʩʴ ʨʘʙʦʪʫ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʚ 

ʜʘʥʥʳʭ ʜʣʷ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʨʘʩʯʝʪʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʣʝʛʢʦ ʧʨʦʚʦʜʠʪʴ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʜʝʡʩʪʚʠʡ ʠ ʬʦʨʤ ʩʠʩʪʝʤʳ Excel, ʧʦʟʚʦʣʷʶʱʝʡ ʩ ʙʦʣʴʰʠʤ 

ʫʜʦʙʩʪʚʦʤ ʚʳʧʦʣʥʷʪʴ ʣʶʙʳʝ ʩʣʦʞʥʳʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʝʢʪʦʨʦʚ ï ʩʪʦʣʙʮʦʚ [4]. 

ʀʟʣʦʞʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʠʩʧʨʘʚʣʝʥʠʷ ʦʰʠʙʦʢ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ ʚ ʜʘʥʥʳʭ 

ʧʦʟʚʦʣʠʣʦ ʚʳʧʦʣʥʠʪʴ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʨʘʩʯʝʪʳ ʨʷʜʘ ʣʝʪ ʉʘʷʥʦ-ʐʫʰʝʥʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʧʨʦʚʝʜʷ ʢʘʣʠʙʨʦʚʢʫ ʧʨʠ ʩʦʟʜʘʥʠʠ ʝʛʦ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʃʝʚʠʪ-ɻʫʨʝʚʠʯ ʃ.ʂ. ʈʘʮʠʦʥʘʣʴʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ 

ʚʦʜʦʭʨʘʥʠʣʠʱ ʥʘ ʧʨʠʤʝʨʝ ɺʦʣʞʩʢʦ-ʂʘʤʩʢʦʛʦ ʢʘʩʢʘʜʘ // ʀʟʚʝʩʪʠʷ 

ʉʘʤʘʨʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʎʝʥʪʨʘ ʈʦʩʩʠʡʩʢʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ. ʊʦʤ. 14, ʥʦʤʝʨ 1 

(9) - , ʉʘʤʘʨʘ: ʠʟ-ʚʦ ʉʘʤʘʨʩʢʦʛʦ ʅʎ, 2012., - ʉ.2343-2355. 

2. ʅʠʢʠʬʦʨʦʚ ɼ.ɸ. ʂʘʣʠʙʨʦʚʢʘ ʮʠʬʨʦʚʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʤʦʜʝʣʝʡ ʜʣʷ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʨʝʢ ʠ ʚʦʜʦʭʨʘʥʠʣʠʱ // ɺʦʜʘ ʠ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ: 

ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʝ ʬʫʥʢʮʠʠ ʚ ʧʨʠʨʦʜʝ ʠ ʵʢʦʥʦʤʠʢʝ. ɺʩʝʨʦʩʩʠʡʩʢʘʷ 

ʥʘʫʯʥʘʷ ʢʦʥʬʝʨʝʥʮʠʷ. ï ʅʦʚʦʯʝʨʢʘʩʩʢ: ʠʟ-ʚʦ çʇʦʣʠʪʝʭʥʠʢè, 2012. 

 - ʉ.454-461 

3. ʆʧʠʩʘʥʠʷ ʧʦʧʫʣʷʨʥʳʭ ʛʠʜʨʘʚʣʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ (Mike, HEC-RAS ʠ ʜʨ.). 

http://9132222.ruücatalog/soft/aquaterra/aquaterra; http://www.obnovisoft.ru/hec-ras 

4. ʉʧʠʨʘ ʀʨʠʥʘ. Excel ʠ Word. ï ʉ.-ʇʙ.: ʇʠʪʝʨ ʇʨʝʩʩ, 2013. - 255ʩ. 

5. ʋʘʡʣʴʜ ɼ.ɼʞ. ʄʝʪʦʜʳ ʧʦʠʩʢʘ ʵʢʩʪʨʝʤʫʤʘ. ï ʄ: ʅʘʫʢʘ, 1967. - 268ʩ. 

http://9132222.ru/
http://9132222.ru/catalog/soft/aquaterra/aquaterra-2013.html
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ɺʃʀʗʅʀɽ ʈɸɿʃʀɺʆɺ ʅɽʌʊʀ ʅɸ ʀʉʇɸʈɽʅʀɽ  

ʂʦʧrʩʦʚ ʉ.ɻ., ʂʘʨʧʦʚ ɸ.ɺ. 
ʀʥʩʪʠʪʫʪ ʤʦʥʠʪʦʨʠʥʛʘ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ʉʆ ʈɸʅ 

ʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

IMPACT OF OIL POLLUTION EVAPORATION 

Kopysov S.G., Karpov A.V. 
Institute of Monitoring of Climatic and Ecological systems SB RAS 

Tomsk State University  

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʘʨʘʤʝʪʨʘ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʜʝʷʪʝʣʴʥʦʛʦ ʩʣʦʷ ʧʨʠ ʝʛʦ ʟʘʛʨʷʟʥʝʥʠʠ ʥʝʬʪʴʶ. ʅʘ 

ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʜʘʥʥʳʭ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞʥʳʝ ʠʟʤʝʥʝʥʠʷ 

ʚʥʫʪʨʠʛʦʜʦʚʦʛʦ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʚʦʜʦʩʙʦʨʘ ʧʨʠ ʨʘʟʣʠʯʥʦʡ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʠ.  

Annotation. The paper presents the results of the experimental studies of parameters of 

water-physical properties of active layer when is oil pollution. On the basis of the experimental data 

discussed possible changes in water balance of catchments with various degrees of soiling. 

 

ʐʠʨʦʢʦʤʘʩʰʪʘʙʥʦʝ ʦʩʚʦʝʥʠʝ ʥʝʬʪʷʥʳʭ ʠ ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʧʦʩʪʘʚʠʣʦ ɿʘʧʘʜʥʫʶ ʉʠʙʠʨʴ ʚ ʨʘʟʨʷʜ ʦʜʥʦʛʦ ʠʟ ʦʧʘʩʥʳʭ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ 

ʦʪʥʦʰʝʥʠʠ ʨʝʛʠʦʥʦʚ [1]. ɺ ʤʝʩʪʘʭ ʦʩʚʦʝʥʠʷ ʥʝʬʪʷʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʥʝʬʪʴʶ ʥʘʩʪʦʣʴʢʦ ʚʝʣʠʢʘ, ʯʪʦ ʥʠʢʪʦ 

ʚʩʝʨʴʸʟ ʠ ʥʝ ʧʳʪʘʝʪʩʷ ʝʸ ʨʘʟʨʝʰʠʪʴ. ʉʪʦʣʴ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʥʳ ʧʨʠʨʦʜʘ ʤʦʞʝʪ 

ʟʘʣʝʯʠʪʴ ʪʦʣʴʢʦ ʩʘʤʘ, ʥʦ ʜʣʷ ʵʪʦʛʦ ʚ ʫʩʣʦʚʠʷʭ ʩʝʚʝʨʘ ʪʨʝʙʫʝʪʩʷ ʜʝʩʷʪʠʣʝʪʠʷ. 

ʋʚʝʣʠʯʝʥʠʝ ʯʠʩʣʘ ʘʚʘʨʠʡ ʚ ʥʝʬʪʷʥʦʡ ʦʪʨʘʩʣʠ ʩʧʝʮʠʘʣʠʩʪʳ ʩʚʷʟʳʚʘʶʪ ʩ 

ʚʦʟʨʘʩʪʘʥʠʝʤ ʘʛʨʝʩʩʠʚʥʦʩʪʠ ʧʝʨʝʢʘʯʠʚʘʝʤʦʡ ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʘʤ ʜʦʙʳʚʘʝʤʦʡ 

ʧʨʦʜʫʢʮʠʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʡ ʩʦʙʦʡ ʩʤʝʩʴ ʠʟ ʧʣʘʩʪʦʚʦʡ ʚʦʜʳ ʩ ʥʝʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʥʝʬʪʠ ʠ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʛʘʟʘ, ʯʪʦ ʩʚʷʟʘʥʦ ʩʦ ʚʩʪʫʧʣʝʥʠʝʤ 

ʙʦʣʴʰʠʥʩʪʚʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʦʢʨʫʛʘ ʚ ʧʦʟʜʥʶʶ ʩʪʘʜʠʶ ʨʘʟʨʘʙʦʪʢʠ [2]. 

ʇʦʣʥʦʝ ʦʢʠʩʣʝʥʠʝ ʥʝʬʪʠ, ʩʦʛʣʘʩʥʦ ʨʘʙʦʪʝ [7], ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʚ ʘʵʨʦʙʥʳʭ 

ʫʩʣʦʚʠʷʭ ʥʝ ʨʘʥʝʝ ʯʝʤ ʯʝʨʝʟ 100ï150 ʜʥʝʡ, ʘ ʚ ʘʥʘʵʨʦʙʥʳʭ ð ʝʱʝ ʧʦʟʞʝ.  

ɺ ʨʘʙʦʪʘʭ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʨʦʮʝʩʩʦʚ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʠʡ ʦʙʳʯʥʦ 

ʦʪʩʫʪʩʪʚʫʝʪ ʜʝʪʘʣʴʥʘʷ ʣʘʥʜʰʘʬʪʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʩʪʘ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʥʝ 

ʧʨʠʚʦʜʠʪʩʷ ʦʧʠʩʘʥʠʝ ʫʩʣʦʚʠʡ, ʧʨʠ ʢʦʪʦʨʳʭ ʧʨʦʠʟʦʰʝʣ ʚʳʙʨʦʩ ʥʝʬʪʠ ʠ 

ʧʨʦʠʩʭʦʜʠʣʦ ʝʸ ʨʘʩʪʝʢʘʥʠʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ 

ʚʳ̫ʚʠʪʴ ʢʘʢʠʝ-ʣʠʙʦ ʦʙʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʧʨʦʮʝʩʩʘʭ ʨʘʩʪʝʢʘʥʠʷ ʥʝʬʪʠ ʥʘ 

ʙʦʣʦʪʘʭ ʠ ʝʸ ʘʢʢʫʤʫʣʷʮʠʠ ʪʦʨʬʷʥʦʡ ʟʘʣʝʞʴʶ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʩʦʩʪʘʚʠʪʴ 
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ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʣʦʱʘʜʝʡ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʦʙʲʝʤʦʚ ʧʦʛʣʦʱʝʥʠʷ 

ʥʝʬʪʠ ʙʦʣʦʪʘʤʠ ʧʨʠ ʘʚʘʨʠʡʥʳʭ ʚʳʙʨʦʩʘʭ [1]. 

ʉʘʤrʤ ʥʝʦʩʚʷʱʝʥʥʳʤ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʦʩʣʝʜʩʪʚʠʝʤ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʠʡ 

ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʚʝʣʠʯʠʥ ʠʩʧʘʨʝʥʠʷ ʠ ʩʪʦʢʘ. 

ɺ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʤʝʪʦʜʦʚ 

ʨʘʩʯʝʪʘ ʠʩʧʘʨʝʥʠʷ ʷʚʣʷʝʪʩʷ ʤʝʪʦʜ ʛʠʜʨʦʣʦʛʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ (ɻʂʈ), 

ʨʘʟʨʘʙʦʪʘʥʥʳʡ ɺ.ʉ. ʄʝʟʝʥʮʝʚʳʤ. ɺ ʵʪʦʤ ʤʝʪʦʜʝ ʠʩʧʘʨʝʥʠʝ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ ʠʩʧʘʨʝʥʠʷ )( MZ , ʩʫʤʤʘʨʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ 

ʜʝʷʪʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ )(H , ʩʦʩʪʦʷʱʠʤ ʠʟ ʩʫʤʤʳ ʠʩʧʨʘʚʣʝʥʥʳʭ ʘʪʤʦʩʬʝʨʥʳʭ 

ʦʩʘʜʢʦʚ )(ʂʍ  ʠ ʠʟʤʝʥʝʥʠʷ ʚʣʘʞʥʦʩʪʠ ʤʝʪʨʦʚʦʛʦ (ʜʝʷʪʝʣʴʥʦʛʦ) ʩʣʦʷ ʟʘ 

ʨʘʩʯʸʪʥʳʡ ʧʝʨʠʦʜ )( 21 WW- . ʇʨʠ ʵʪʦʤ ʬʦʨʤʫʣʘ ʜʣʷ ʨʘʩʯʸʪʘ ʩʨʝʜʥʝʤʝʩʷʯʥʦʛʦ 

ʠʩʧʘʨʝʥʠʷ ʟʘ ʙʝʩʩʥʝʞʥʳʡ ʧʝʨʠʦʜ ʟʘʧʠʩʳʚʘʝʪʩʷ ʚ ʚʠʜʝ ʫʨʘʚʥʝʥʠʷ 

ʛʠʧʝʨʙʦʣʠʯʝʩʢʦʡ ʢʨʠʚʦʡ n-ʦʛʦ ʧʦʨʷʜʢʘ [4-6]: 
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ʛʜʝ ʧʘʨʘʤʝʪʨ n  - ʦʪʨʘʞʘʝʪ ʚʣʠʷʥʠʝ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ 

(ʣʘʥʜʰʘʬʪʥʳʭ ʫʩʣʦʚʠʡ) ʥʘ ʧʨʦʮʝʩʩʳ ʠʩʧʘʨʝʥʠʷ ʠ ʩʪʦʢʘ, ʧʨʠʟʚʘʥ ʫʯʠʪʳʚʘʪʴ 

ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʦʢʘ. 

ʇʘʨʘʤʝʪʨ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ r  ʚʭʦʜʷʱʠʡ ʚ ʦʩʥʦʚʥʦʝ ʨʘʩʯʸʪʥʦʝ 

ʫʨʘʚʥʝʥʠʝ ʤʝʪʦʜʘ ɻʂʈ - ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʧʦʯʚʦʛʨʫʥʪʘ ʧʦʜʚʦʜʠʪʴ 

ʚʣʘʛʫ ʢ ʠʩʧʘʨʷʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʨʘʩʭʦʜʦʚʘʪʴ ʝʸ ʥʘ ʠʩʧʘʨʝʥʠʝ, ʦʥ ʟʘʚʠʩʠʪ ʦʪ 

ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʠ ʟʘʩʦʣʝʥʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʛʦ ʩʣʦʷ [9,13,14]. 

ʀʟ ʵʪʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʩʣʝʜʫʝʪ, ʯʪʦ ʟʘʛʨʷʟʥʝʥʠʝ ʜʝʷʪʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʦʜʦʩʙʦʨʦʚ ʥʝʬʪʴʶ ʚ ʦʙʷʟʘʪʝʣʴʥʦʤ ʧʦʨʷʜʢʝ ʜʦʣʞʥʦ ʦʪʨʘʞʘʪʴʩʷ ʥʘ ʟʥʘʯʝʥʠʠ 

ʧʘʨʘʤʝʪʨʘ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʥʝʬʪʴ ʙʫʜʝʪ 

ʘʙʩʦʨʙʠʨʦʚʘʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʝʥʥʳʭ ʯʘʩʪʠʮ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, 

ʪʝʤ ʩʘʤʳʤ, ʧʨʝʢʨʘʱʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʘʨʝʥʠʷ ʧʨʦʯʥʦ ʠ ʨʳʭʣʦʩʚʷʟʘʥʥʦʡ 

ʚʣʘʛʠ. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʥʝʬʪʷʥʘʷ ʧʣʝʥʢʘ ʙʫʜʝʪ ʫʤʝʥʴʰʘʪʴ ʫʜʝʨʞʘʥʠʝ 
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ʜʦʞʜʝʚʳʭ ʠ ʪʘʣʳʭ ʚʦʜ ʧʦʯʚʝʥʥʳʤ ʧʦʢʨʦʚʦʤ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʥʘʠʤʝʥʴʰʝʡ 

ʚʣʘʛʦʝʤʢʦʩʪʠ (ʅɺ), ʩʧʦʩʦʙʩʪʚʫʷ ʫʚʝʣʠʯʝʥʠʶ ʩʪʦʢʘ ʚʦʜʳ. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʜʘʥʥʳʭ ʧʨʝʜʧʦʣʦʞʝʥʠʡ ʙʳʣ ʦʩʫʱʝʩʪʚʣʸʥ ʵʢʩʧʝʨʠʤʝʥʪ ʧʦ 

ʦʧʨʝʜʝʣʝʥʠʶ ʚʣʠʷʥʠʷ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʠʷ ʥʘ ʚʝʣʠʯʠʥʫ ʠʩʧʘʨʝʥʠʷ. ʕʢʩʧʝʨʠʤʝʥʪ 

ʟʘʢʣʶʯʘʣʩʷ ʚ ʦʪʙʦʨʝ ʧʦʯʚʝʥʥʳʭ ʤʦʥʦʣʠʪʦʚ ʩ ʚʝʨʭʦʚʦʛʦ ʙʦʣʦʪʘ, ʩ 

ʜʨʝʥʠʨʦʚʘʥʥʦʛʦ ʪʝʤʥʦʭʚʦʡʥʦʛʦ ʣʝʩʘ, ʟʘʙʦʣʦʯʝʥʥʦʛʦ ʣʝʩʘ. ɺ ʯʘʩʪʴ ʦʙʨʘʟʮʦʚ 

ʙʳʣʘ ʜʦʙʘʚʣʝʥʘ ʥʝʬʪʴ ʩʣʦʝʤ 15ʤʤ, ʘ ʦʩʪʘʣʴʥʳʝ ʦʙʨʘʟʮʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ 

ʢʘʯʝʩʪʚʝ ʢʦʥʪʨʦʣʷ. 

ɼʣʷ ʥʘʛʣʷʜʥʦʩʪʠ ʨʝʟʫʣʴʪʘʪʘ ʵʢʩʧʝʨʠʤʝʥʪʘ ʧʨʠʚʦʜʠʣʠʩʴ ʚ ʙʝʟʨʘʟʤʝʨʥʳʡ 

ʚʠʜ: ʠʩʧʘʨʝʥʠʝ ʚ ʜʦʣʷʭ ʦʪ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʠʩʧʘʨʝʥʠʷ ʩ ʯʠʩʪʦʡ ʚʦʜʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʘ ʚʣʘʞʥʦʩʪʴ ʚ ʜʦʣʷʭ ʦʪ ʥʘʠʤʝʥʴʰʝʡ ʚʣʘʛʦʸʤʢʦʩʪʠ ʦʙʨʘʟʮʘ (ʅɺ). 

ʕʢʩʧʝʨʠʤʝʥʪ ʧʦʢʘʟʘʣ, ʯʪʦ ʧʨʠ ʜʦʙʘʚʣʝʥʠʠ ʚ ʢʦʣʙʫ ʩ ʚʦʜʦʡ 60ʤʤ ʥʝʬʪʠ 

ʦʙʨʘʟʫʝʪʩʷ ʧʣʝʥʢʘ ʪʦʣʱʠʥʦʡ 14ʤʤ. ɺ ʧʝʨʚʳʝ ʩʫʪʢʠ ʠʩʧʘʨʠʣʠʩʴ ʣʝʛʢʠʝ ʬʨʘʢʮʠʠ 

ʥʝʬʪʠ ʧʨʠʤʝʨʥʦ 15% ʦʪ ʚʝʩʘ. ɿʘ ʩʣʝʜʫʶʱʠʝ ʜʚʦʝ ʩʫʪʦʢ ʠʩʧʘʨʠʣʦʩʴ ʝʱʝ 5%, ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʠʩʧʘʨʝʥʠʝ ʧʦʯʪʠ ʧʨʝʢʨʘʪʠʣʦʩʴ (ʤʝʥʝʝ 1% ʟʘ 45 ʜʥʝʡ). 

ʀʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʥʘ ʦʙʨʘʟʮʝ ʩ ʚʝʨʭʦʚʦʛʦ 

ʙʦʣʦʪʘ (ʨʠʩ. 1)  ʦʢʘʟʘʣʦʩʴ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʚʳʩʦʢʦʡ 

ʘʙʩʦʨʙʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʪʦʨʬʦʚ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʜʣʷ ʦʙʨʘʟʮʘ ʩ 

ʜʨʝʥʠʨʦʚʘʥʥʦʛʦ ʪʝʤʥʦʭʚʦʡʥʦʛʦ ʣʝʩʘ ʠ ʟʘʙʦʣʦʯʝʥʥʦʛʦ ʣʝʩʘ ʧʦʣʫʯʝʥʳ ʙʣʠʟʢʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʢʘʟʳʚʘʶʱʠʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʛʦ 

ʠʩʧʘʨʝʥʠʷ, ʚʳʟʚʘʥʥʦʝ ʨʦʩʪʦʤ ʧʘʨʘʤʝʪʨʘ r ʙʦʣʝʝ ʯʝʤ ʚ 3 ʨʘʟʘ (ʨʠʩ. 2). 

ʅʘ ʨʠʩʫʥʢʝ 2 ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʨʘʙʦʪʘʶʪ ʪʦʣʴʢʦ ʧʨʠ 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʙʦʣʝʝ 0,7. ɺ ʣʝʩʦʙʦʣʦʪʥʦʡ ʟʦʥʝ ʵʪʦ ʫʩʣʦʚʠʝ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʩʦʙʣʶʜʘʝʪʩʷ. ʆʜʥʘʢʦ, ʵʪʦʪ ʬʘʢʪ ʧʦʜʯʝʨʢʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʧʦʜʙʦʨʘ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʟʘʚʠʩʠʤʦʩʪʠ 

ʫʯʠʪʳʚʘʶʱʝʡ ʦʩʦʙʳʝ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʭ ʛʨʫʥʪʦʚ. 

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʧʘʨʘʤʝʪʨʘ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ (ʪʘʙʣ. 1) ʦʪʜʝʣʴʥʳʭ 

ʣʘʥʜʰʘʬʪʦʚ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʂʘʟʘʥʢʠ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ 

ɺʘʩʶʛʘʥʩʢʦʛʦ ʙʦʣʦʪʘ ʚ ʚʝʨʭʦʚʴʷʭ ʨ.ʏʫʟʠʢ, ʧʨʝʜʧʦʣʘʛʘʣʦʩʴ, ʯʪʦ 

ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʠʶ ʧʦʜʚʝʨʛʘʝʪʩʷ ʪʦʣʴʢʦ ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʜʝʷʪʝʣʴʥʦʛʦ ʩʣʦʷ. 
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ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʠʩʧʘʨʝʥʠʷ ʦʪ ʚʣʘʞʥʦʩʪʠ ʤʦʥʦʣʠʪʘ 

ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʚʝʨʭʦʚʦʛʦ ʙʦʣʦʪʘ 
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ʈʠʩ. 2. ɿʘʚʠʩʠʤʦʩʪʴ ʩʢʦʨʦʩʪʠ ʠʩʧʘʨʝʥʠʷ ʦʪ ʚʣʘʞʥʦʩʪʠ ʤʦʥʦʣʠʪʘ 

ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʜʨʝʥʠʨʦʚʘʥʥʦʛʦ ʪʝʤʥʦʭʚʦʡʥʦʛʦ ʣʝʩʘ 

ɿʘʛʨʷʟʥʝʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʥʝʬʪʴʶ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʚʘʨʠʡ ʥʘ 

ʥʝʬʪʝʧʨʦʚʦʜʘʭ ʜʦʣʞʥʘ ʧʨʠʚʦʜʠʪʴ ʢ ʣʦʢʘʣʴʥʦʤʫ ʫʤʝʥʴʰʝʥʠʶ ʠʩʧʘʨʝʥʠʷ ʩ 

ʪʘʢʠʭ ʤʝʩʪ. ʀʩʭʦʜʷ ʠʟ ʪʦʛʦ, ʯʪʦ ʜʣʠʥʘ ʥʝʬʪʝʧʨʦʚʦʜʦʚ ʚ ʧʨʝʜʝʣʘʭ ʨʝʢʠ ʂʘʟʘʥʢʠ 

ʩʦʩʪʘʚʣʷʝʪ 30ʢʤ ʠ ʧʨʝʜʧʦʣʦʞʝʥʠʷ ʯʪʦ ʚʜʦʣʴ ʥʠʭ ʦʙʨʘʟʫʝʪʩʷ ʧʦʣʦʩʘ ʟʘʛʨʷʟʥʝʥʠʷ 

ʩʨʝʜʥʝʡ ʰʠʨʠʥʦʡ 20ʤ, ʧʣʦʱʘʜʴ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʭ ʟʝʤʝʣʴ ʩʦʩʪʘʚʠʪ 0,6 ʢʤ
2
, 

ʯʪʦ ʩʦʩʪʘʚʠʪ 0,0001% ʦʪ ʚʩʝʡ ʧʣʦʱʘʜʠ ʚʦʜʦʩʙʦʨʘ ʨʝʢʠ ʂʘʟʘʥʢʘ. ʀʩʭʦʜʷ ʠʟ 
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ʩʨʝʜʥʝʡ ʤʦʱʥʦʩʪʠ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʥʘʧʦʯʚʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʥʝʬʪʴʶ 15ʤʤ, 

ʦʙʱʠʝ ʧʦʪʝʨʠ ʥʝʬʪʠ ʜʦʣʞʥʳ ʩʦʩʪʘʚʠʪʴ 7500 ʪʦʥʥ, ʯʪʦ ʧʨʠʤʝʨʥʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

1% ʝʞʝʛʦʜʥʦʡ ʜʦʙʳʯʠ ʥʝʬʪʠ ʥʘ ʂʘʟʘʥʩʢʦʤ ʅɻʂʄ. 

ʊʘʙʣʠʮʘ 1 

ɺʣʠʷʥʠʝ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʠʡ ʥʘ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʙʘʩʩʝʡʥʘ ʨ. ʂʘʟʘʥʢʘ 

 ʅɺ, ʤʤ ʅɺ ʥʝʬʪʴ, ʤʤ r r ʥʝʬʪʴ % ʦʪ ʧʣʦʱʘʜʠ ʚʦʜʦʩʙʦʨʘ 

ɺʝʨʭʦʚʳʝ ʙʦʣʦʪʘ 520 515 1,2 1,3 38,3 

ʆʟʝʨʘ ʠ ʛʨʷʜʦʚʦ-

ʦʟʝʨʢʦʚʳʝ ʢʦʤʧʣʝʢʩʳ 
    17,3 

ʊʝʤʥʦʭʚʦʡʥʳʡ ʣʝʩ 

ʥʘ ʪʷʞʝʣʳʭ ʛʨʫʥʪʘʭ 
380 360 2,4 3,4 42,4 

ɿʘʙʦʣʦʯʝʥʥʳʡ ʣʝʩ 390 380 2,4 2,8 1,4 

ʇʦʥʷʪʥʦ ʯʪʦ, ʫʯʠʪʳʚʘʷ ʚʝʩʴʤʘ ʤʘʣʫʶ ʜʦʣʶ ʧʣʦʱʘʜʠ ʟʘʛʨʷʟʥʝʥʠʷ ʦʪ ʚʩʝʡ 

ʧʣʦʱʘʜʠ ʚʦʜʦʩʙʦʨʘ, ʦʙʱʝʝ ʚʣʠʷʥʠʝ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʠʡ ʥʘ ʚʦʜʥʳʡ ʙʘʣʘʥʩ ʚʩʝʛʦ 

ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʂʘʟʘʥʢʘ ʙʫʜʝʪ ʥʠʯʪʦʞʥʦ ʤʘʣʳʤ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʚʦʜʥʳʡ ʙʘʣʘʥʩ 

ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʩʫʰʠ ʙʫʜʝʪ ʧʦʜʚʝʨʞʝʥ ʩʝʨʴʝʟʥʳʤ ʠʟʤʝʥʝʥʠʷʤ 

(ʪʘʙʣ. 2). 

ʇʨʠ ʨʘʩʯʝʪʥʦʤ ʩʣʦʝ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʠʷ (15 ʤʤ) ʩʪʦʢ ʩ ʜʨʝʥʠʨʦʚʘʥʥʳʭ 

ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʚʦʟʨʘʩʪʘʝʪ ʥʘ 19% ʧʨʠ ʫʤʝʥʴʰʝʥʠʠ ʠʩʧʘʨʝʥʠʷ ʥʘ 

6%. ɺʣʠʷʥʠʝ ʥʝʬʪʝʟʘʛʨʷʟʥʝʥʠʷ ʥʘ ʚʝʨʭʦʚʳʭ ʙʦʣʦʪʘʭ ʥʝ ʩʪʦʣʴ ʩʫʱʝʩʪʚʝʥʥʦ: 

ʠʩʧʘʨʝʥʠʷ ʫʤʝʥʴʰʘʝʪʩʷ 0,5%, ʘ ʩʪʦʢ ʚʦʟʨʘʩʪʘʝʪ ʥʘ 2%, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʚʳʩʦʢʦʡ ʧʦʛʣʦʪʠʪʝʣʴʥʦʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʪʦʨʬʦʚ. ɽʩʣʠ ʥʝʬʪʴ ʧʦʢʨʳʚʘʝʪ ʚʦʜʥʫʶ 

ʧʦʚʝʨʭʥʦʩʪʴ ʦʟʝʨʢʦʚ ʠʣʠ ʧʦʚʝʨʭʥʦʩʪʴ ʙʦʣʦʪʥʳʭ ʚʦʜ, ʪʦ ʠʩʧʘʨʝʥʠʝ ʩ ʥʠʭ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʧʨʝʢʨʘʱʘʝʪʩʷ ʥʘ ʥʝʦʧʨʝʜʝʣʝʥʥʦ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ, ʛʨʘʥʪʦʚ ʈʌʌʀ ˉ 14-05-00700, 

ʈʌʌʀ ˉ 12-04-01154-ʘ ʠ ʛʨʘʥʪʘ ʧʦ ʇʦʩʪʘʥʦʚʣʝʥʠʶ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ˉ 220 ʦʪ 09 ʘʧʨʝʣʷ 2010 ʛ. ʧʦ ʜʦʛʦʚʦʨʫ ʩ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʥʘʫʢʠ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ˉ 14ɺ25.31.0001 ʦʪ 24 ʠʶʥʷ 2013 ʛ. (BIO-GEO-CLIM) 
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ʊʘʙʣʠʮʘ 2 

ʈʘʩʯʝʪʥʦʝ ʠʟʤʝʥʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ (ʤʤ)  

ʧʨʠ ʟʘʛʨʷʟʥʝʥʠʠ ʧʦʚʝʨʭʥʦʩʪʠ ʩʣʦʝʤ ʥʝʬʪʠ 15 ʤʤ 

 

ʀʩʧʘʨʝʥʠʝ  ʉʪʦʢ  

ʉʨʝʜ. 

ʚʣʘʞʥʦʩʪʴ 
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ʊʝʤʥʦʭʚʦʡʥʳʡ ʣʝʩ ʥʘ ʪʷʞʝʣʳʭ ʛʨʫʥʪʘʭ  430 406 -5,6 124 148 +19 365 349 -4,3 

ɺʝʨʭʦʚʳʝ ʙʦʣʦʪʘ 450 448 -0,4 104 106 +1,9 489 484 -1,0 

ʃʠʪʝʨʘʪʫʨʘ 

1. ɻʠʜʨʦʣʦʛʠʷ ʟʘʙʦʣʦʯʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʟʦʥʳ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ 

ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ʇʦʜ. ʨʝʜ. ʉ. ʄ. ʅʦʚʠʢʦʚʘ - ʉʇʙ. : ɺɺʄ, 2009. - 536 ʩ. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʦʪʦʢʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʨʝʜʥʝʛʦ ʇʨʠʘʤʫʨʴʷ ʚ ʛʨʘʥʠʮʘʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 

ʨʘʡʦʥʦʚ ɽʚʨʝʡʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ ʦʙʣʘʩʪʠ ʚ ʨʘʟʣʠʯʥʳʝ ʧʦ ʫʚʣʘʞʥʝʥʥʦʩʪʠ ʠ ʚʦʜʥʦʩʪʠ ʛʦʜʳ. 

Annotation. The paper discusses the features of formation of water resources of surface 

waters in the Middle Amur in the boundaries of administrative districts in the Jewish Autonomous 

Region at various moisture and conductivity years. 

 

ʈʝʯʥʦʡ ʩʪʦʢ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʪʦʡ ʠʣʠ ʠʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ, ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʤʥʦʛʠʭ ʬʘʢʪʦʨʦʚ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ 

ʜʦʤʠʥʠʨʫʶʪ ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʠ ʨʝʞʠʤ ʫʚʣʘʞʥʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʘ ʪʘʢʞʝ 

ʛʝʦʣʦʛʠʯʝʩʢʦʝ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʝ ʩʪʨʦʝʥʠʝ.  

ɻʠʜʨʦʛʨʘʬʠʯʝʩʢʘʷ ʩʝʪʴ ʪʝʨʨʠʪʦʨʠʠ ʩʨʝʜʥʝʛʦ ʇʨʠʘʤʫʨʴʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʦʩʥʦʚʥʦʤ ʤʘʣʳʤʠ ʨʝʢʘʤʠ ʜʣʠʥʦʡ ʤʝʥʝʝ 10 ʢʤ ʢʘʞʜʘʷ ʠ ʦʟʝʨʘʤʠ ʩ ʧʣʦʱʘʜʴʶ 

ʚʦʜʥʦʛʦ ʟʝʨʢʘʣʘ ʜʦ 1 ʢʤ
2
. ʈʝʯʥʘʷ ʩʝʪʴ ʭʦʨʦʰʦ ʨʘʟʚʠʪʘ ʚ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ, 

ʧʦʢʘʟʘʪʝʣʴ ʛʫʩʪʦʪʳ ʨʝʯʥʦʡ ʩʝʪʠ ʟʜʝʩʴ ʜʦʩʪʠʛʘʝʪ 0,8 ʢʤ/ʢʤ
2
, ʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ï ʥʘ 

ʨʘʚʥʠʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ (ʉʨʝʜʥʝʘʤʫʨʩʢʘʷ ʥʠʟʤʝʥʥʦʩʪʴ), ʛʫʩʪʦʪʘ ʨʝʯʥʦʡ ʩʝʪʠ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 0,3 ʢʤ/ʢʤ
2
. ʂʘʢ ʩʣʝʜʩʪʚʠʝ, ʢʨʘʡʥʝ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʨʝʯʥʦʡ ʩʝʪʠ ʧʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ ʨʘʡʦʥʘʤ ɽʚʨʝʡʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ ʦʙʣʘʩʪʠ: 

ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʝʢ ʦʪʤʝʯʘʝʪʩʷ ʚ ʆʙʣʫʯʝʥʩʢʦʤ ʨʘʡʦʥʝ (55,5%) ʠ 

ʆʢʪʷʙʨʴʩʢʦʤ (24%), ʥʘʠʤʝʥʴʰʝʝ ï ʚ ʉʤʠʜʦʚʠʯʝʩʢʦʤ (4,3%). ʉʨʝʜʥʷʷ ʜʣʠʥʘ ʨʝʢ 

ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 1,71 ʚ ʆʢʪʷʙʨʴʩʢʦʤ ʜʦ 4,42 ʢʤ ʚ ʉʤʠʜʦʚʠʯʝʩʢʦʤ 

ʨʘʡʦʥʘʭ. ʂ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʤ ʨʝʢʘʤ ʦʪʥʦʩʷʪʩʷ: ɸʤʫʨ, ɹʦʣʴʰʘʷ ɹʠʨʘ, ɹʠʜʞʘʥ, 

ʊʫʥʛʫʩʢʘ, ʉʘʤʘʨʘ. 

ɺʦʜʥʳʡ ʨʝʞʠʤ ʨʝʢ ʠ ʦʟʝʨ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʢʣʠʤʘʪʘ ʪʝʨʨʠʪʦʨʠʠ ï ʵʪʦ ʥʘʣʠʯʠʝ ʤʫʩʩʦʥʦʚ, ʢʦʪʦʨʳʝ ʦʙʫʩʣʦʚʣʠʚʘʶʪ ʢʨʘʡʥʝ 

ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʚʥʫʪʨʠʛʦʜʦʚʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʪʦʢʘ ʨʝʢ. ʆʩʥʦʚʥʘʷ ʜʦʣʷ ʩʪʦʢʘ 

mailto:anoshkin_andrey@icarp.ru


ˤͦ͒ͤ·͔ ͔ͪͫͯͪͫ· ͫͯ΄͙ ͍ ͍͙ͯͫͦ͡Ύͻ ͙͙ͣ͊ͭ͟͡;͔͙ͫ͟ͻ ͙ ͎͔͊ͤͭͪͦͨͦͤͤ·ͻ ͙͔͔͙͚ͣͤͤ͘ 

187 

(ʜʦ 67%) ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʝʨʠʦʜ ʣʝʪʥʝ-ʦʩʝʥʥʠʭ ʧʘʚʦʜʢʦʚ ʩ ʤʘʢʩʠʤʫʤʦʤ (21%) ʚ 

ʘʚʛʫʩʪʝ, ʘ ʤʠʥʠʤʫʤ ï ʥʘ ʟʠʤʥʶʶ ʤʝʞʝʥʴ (3%). ɼʘʥʥʦʝ ʩʦʦʪʥʦʰʝʥʠʝ ʩʪʦʢʘ ʥʝ 

ʟʘʚʠʩʠʪ ʦʪ ʚʦʜʥʦʩʪʠ ʛʦʜʘ.  

ʇʨʠ ʦʮʝʥʢʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʪʝʨʨʠʪʦʨʠʠ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ 

ʫʜʝʣʷʪʴ ʜʠʥʘʤʠʢʝ ʤʥʦʛʦʣʝʪʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʝʯʥʦʛʦ ʩʪʦʢʘ, ʢ ʢʦʪʦʨʳʤ 

ʦʪʥʦʩʷʪʩʷ: ʥʦʨʤʘ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ, ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠ ʤʠʥʠʤʘʣʴʥʦʛʦ (ʦʪʜʝʣʴʥʦ ʜʣʷ 

ʪʝʧʣʦʛʦ ʠ ʭʦʣʦʜʥʦʛʦ ʧʝʨʠʦʜʘ) ʩʪʦʢʘ. 

ʅʘ ʧʨʠʤʝʨʝ ʜʚʫʭ ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʭ ʨʝʢ  ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ (ʨʨ. 

ɹʠʨʘ ʠ ɹʠʜʞʘʥ) ʨʘʩʩʤʦʪʨʠʤ ʢʦʣʝʙʘʥʠʷ ʥʦʨʤʳ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ (ʩʨʝʜʥʝʝ 

ʤʥʦʛʦʣʝʪʥʝʝ ʟʥʘʯʝʥʠʝ) ʟʘ ʧʦʩʣʝʜʥʠʝ ʚʦʩʝʤʴ ʣʝʪ. ʅʦʨʤʘ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʨʝʢʠ 

ɹʠʨʘ (ʨʝʢʘ-ʧʦʩʪ ï ʛ. ɹʠʨʦʙʠʜʞʘʥ) ʩʦʩʪʘʚʣʷʝʪ 98,2 ʤ
3
/ʩ, ʨʝʢʠ ɹʠʜʞʘʥ (ʨʝʢʘ-ʧʦʩʪ 

ï ʩ. ɹʠʜʞʘʥ) ï 57,1 ʤ
3
/ʩ. ɸʥʘʣʠʟ ʦʪʢʣʦʥʝʥʠʡ ʟʥʘʯʝʥʠʡ ʛʦʜʦʚʳʭ ʨʘʩʭʦʜʦʚ ʚʦʜʳ 

ʦʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ ʚʝʣʠʯʠʥʳ ʥʘ ʫʢʘʟʘʥʥʳʭ ʨʝʢʘʭ ʧʦʢʘʟʳʚʘʝʪ ʯʝʪʢʦ 

ʚʳʨʘʞʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷ ʩʪʦʢʘ, ʠʤʝʶʱʠʝ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʠʥʭʨʦʥʥʦʩʪʴ. ɿʘ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʦʪʢʣʦʥʝʥʠʷ ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʦʪ ʤʥʦʛʦʣʝʪʥʝʡ ʚʝʣʠʯʠʥʳ 

ʩʪʦʢʘ ʙʦʣʝʝ ʚʳʨʘʞʝʥʳ ʚ ʤʘʣʦʚʦʜʥʳʭ ʛʦʜʘʭ, ʧʨʝʚʳʰʘʷ ʘʥʘʣʦʛʠʯʥʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʜʣʷ ʛʦʜʦʚ ʧʦʚʳʰʝʥʥʦʡ ʚʦʜʥʦʩʪʠ ʥʘ 2-3 ʧʦʨʷʜʢʘ. ʇʦ ʜʘʥʥʳʤ ɸ.ʄ. ʄʦʨʜʦʚʠʥʘ 

[1], ʜʣʷ ʨʝʢ ʪʝʨʨʠʪʦʨʠʠ ɽʚʨʝʡʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ ʦʙʣʘʩʪʠ, ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʜʣʷ ʨ. 

ɹʠʨʘ, ʭʘʨʘʢʪʝʨʥʦ ʥʘʣʠʯʠʝ ʩʣʝʜʫʶʱʠʭ ʜʨʫʛ ʟʘ ʜʨʫʛʦʤ ʮʠʢʣʦʚ ʧʦʚʳʰʝʥʥʦʡ ʠ 

ʧʦʥʠʞʝʥʥʦʡ ʚʦʜʥʦʩʪʠ, ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʦʪ 5 ʜʦ 15 ʣʝʪ. ɺ ʨʘʤʢʘʭ ʞʝ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʥʘʤʠ ʠʥʪʝʨʚʘʣʘ ʚʨʝʤʝʥʠ ʜʘʥʥʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʦʪʯʝʪʣʠʚʦ 

ʥʝ ʧʨʦʷʚʣʷʝʪʩʷ, ʯʪʦ ʤʦʞʝʪ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦʙ ʠʟʤʝʥʝʥʠʠ ʬʠʟʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʧʨʝʜʝʣʘʭ ʚʦʜʦʩʙʦʨʦʚ ʨʝʢ ʠʣʠ ʭʘʨʘʢʪʝʨʝ ʫʚʣʘʞʥʝʥʠʷ 

ʪʝʨʨʠʪʦʨʠʠ. 

ʇʦʤʠʤʦ ʜʠʥʘʤʠʢʠ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ, ʢʘʢ 

ʦʪʤʝʯʘʣʦʩʴ ʨʘʥʝʝ, ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦ ʫʜʝʣʷʪʴ ʣʠʤʠʪʠʨʫʶʱʠʤ 

(ʵʢʩʪʨʝʤʘʣʴʥʳʤ) ʟʥʘʯʝʥʠʷʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʪʘʢʠʤ ʢʘʢ ʤʠʥʠʤʘʣʴʥʳʝ ʨʘʩʭʦʜʳ 

ʚʦʜʳ ʦʪʢʨʳʪʦʛʦ (ʪʝʧʣʳʡ ʧʝʨʠʦʜ ʛʦʜʘ) ʠ ʟʘʢʨʳʪʦʛʦ (ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ) ʨʫʩʣʘ.  

ɸʥʘʣʠʟ ʤʠʥʠʤʘʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʧʨʠ ʜʦʩʪʘʪʦʯʥʦ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʢʦʣʝʙʘʥʠʷʭ ʛʦʜʦʚʳʭ ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʧʦ ʛʦʜʘʤ ʚʝʣʠʯʠʥʳ 
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ʤʠʥʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʢʘʢ ʦʪʢʨʳʪʦʛʦ, ʪʘʢ ʠ ʟʘʢʨʳʪʦʛʦ ʨʫʩʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʦʩʪʦʷʥʥʳ, ʧʨʝʚʳʰʘʷ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʧʦʢʘʟʘʪʝʣʠ (22,7 ʤ
3
/ʩ ï ʪʝʧʣʳʡ 

ʧʝʨʠʦʜ, 0,36 ï ʟʠʤʥʠʡ ʧʝʨʠʦʜ) ʚ ʜʝʩʷʪʢʠ ʨʘʟ. ʂʨʦʤʝ ʪʦʛʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ 

ʪʘʢʫʶ ʦʩʦʙʝʥʥʦʩʪʴ: ʤʠʥʠʤʘʣʴʥʳʡ ʨʘʩʭʦʜ ʚʦʜʳ ʚ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʜʣʷ 

ʙʦʣʴʰʠʥʩʪʚʘ ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʨʝʢ ʚʩʣʝʜʩʪʚʠʝ ʧʨʦʤʝʨʟʘʥʠʷ ʚʦʜʦʪʦʢʦʚ ʜʦ ʜʥʘ 

ʨʘʚʝʥ ʥʫʣʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ɽʚʨʝʡʩʢʘʷ ʘʚʪʦʥʦʤʥʘʷ ʦʙʣʘʩʪʴ ʜʦʩʪʘʪʦʯʥʦ ʭʦʨʦʰʦ 

ʦʙʝʩʧʝʯʝʥʘ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʦʪʦʢʦʚ, ʥʦ ʚ ʩʠʣʫ 

ʧʨʠʨʦʜʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʨʨʠʪʦʨʠʠ (ʭʘʨʘʢʪʝʨ ʢʣʠʤʘʪʘ, ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ 

ʨʝʣʴʝʬʘ, ʩʧʝʮʠʬʠʢʘ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ, ʧʨʝʦʙʣʘʜʘʥʠʝ ʚ 

ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ ʚʦʜʦʪʦʢʦʚ ʤʘʣʦʡ ʠ ʩʨʝʜʥʝʡ ʚʝʣʠʯʠʥʳ ʠ ʪ.ʜ.) 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʘʥʥʦʛʦ ʨʝʩʫʨʩʘ ʥʝʨʘʚʥʦʤʝʨʥʦ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ, 

ʦʙʫʩʣʦʚʣʠʚʘʷ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʧʝʮʠʬʠʢʫ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʧʨʠʨʦʜʥʳʤ ʙʦʛʘʪʩʪʚʘʤ, ʞʠʟʥʝʥʥʦ 

ʥʝʦʙʭʦʜʠʤʳʤ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ɼʣʷ ʦʮʝʥʢʠ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʩʪʥʳʡ ʩʪʦʢ ï 

ʨʘʩʭʦʜ ʚʦʜʳ, ʬʦʨʤʠʨʫʶʱʠʡʩʷ ʚ ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ ʘʚʪʦʥʦʤʠʠ, ʧʨʠʪʦʢ ʩʦ 

ʩʤʝʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʪʨʘʥʟʠʪʥʳʡ ʩʪʦʢ ʨʝʢʠ ɸʤʫʨ) ʥʝ ʫʯʠʪʳʚʘʣʩʷ. ɼʘʥʥʳʝ ʦ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʘʭ ʚ ʩʨʝʜʥʝʤ ʟʘ ʤʥʦʛʦʣʝʪʥʠʡ ʠ ʤʘʣʦʚʦʜʥʳʡ (95 %-ʥʦʡ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ) ʧʝʨʠʦʜʳ ʜʣʷ ʛʦʜʦʚʳʭ ʠ ʤʠʥʠʤʘʣʴʥʳʡ ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʦʪʜʝʣʴʥʦ 

ʟʘ ʪʝʧʣʳʡ ʠ ʭʦʣʦʜʥʳʝ ʩʝʟʦʥʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 1. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ (ʪʘʙʣ. 1) ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʳʝ 

ʟʥʘʯʝʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʩʨʝʜʥʠʡ ʧʦ ʚʦʜʥʦʩʪʠ ʛʦʜ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʛʦʨʥʳʭ 

ʨʘʡʦʥʘʭ ï ʆʙʣʫʯʝʥʩʢʦʤ, ʆʢʪʷʙʨʴʩʢʦʤ. ɼʘʥʥʳʝ ʨʘʡʦʥʳ ʣʠʙʦ ʤʘʣʦ ʦʙʞʠʪʳ 

(ʆʢʪʷʙʨʴʩʢʠʡ), ʣʠʙʦ ʥʘʩʝʣʝʥʠʝ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʢʘʢ ʚ 

ʩʣʫʯʘʝ ʩ ʆʙʣʫʯʝʥʩʢʠʤ ʨʘʡʦʥʦʤ, ʨʘʩʧʨʝʜʝʣʝʥʳ ʢʨʘʡʥʝ ʥʝʨʘʚʥʦʤʝʨʥʦ, ʩʦʟʜʘʚʘʷ 

ʪʝʤ ʩʘʤʳʤ ʟʦʥʳ ʧʦʚʳʰʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ. ʅʘʠʤʝʥʴʰʠʝ 

ʛʦʜʦʚʳʝ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʉʤʠʜʦʚʠʯʩʢʦʛʦ ʨʘʡʦʥʘ. ɺʦʜʥʳʝ 

ʨʝʩʫʨʩʳ ʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʨʘʚʥʦʤʝʨʥʦ ʧʦ 

ʥʝʙʦʣʴʰʠʤ ʠ ʩʨʝʜʥʠʤ ʚʦʜʦʪʦʢʘʤ, ʠʤʝʶʱʠʤ ʙʦʣʴʰʫʶ ʛʫʩʪʦʪʫ, ʥʘ ʨʘʚʥʠʥʥʳʭ 
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ʪʝʨʨʠʪʦʨʠʷʭ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʧʨʠʫʨʦʯʝʥʳ ʢ ʢʨʫʧʥʳʤ ʨʝʢʘʤ (ɹʠʨʘ, ɹʠʜʞʘʥ, 

ʊʫʥʛʫʩʢʘ).  

ʊʘʙʣʠʮʘ 1 

ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ʨʘʡʦʥʦʚ ɽɸʆ 

ʈʘʡʦʥʳ 

ʉʨʝʜʥʝʛʦʜʦʚʳʝ 

(ʩʨʝʜʥʠʝ ʟʘ 

ʤʥʦʛʦʣʝʪʥʠʡ 

ʧʝʨʠʦʜ) ʚʦʜʥʳʝ 

ʨʝʩʫʨʩʳ 

ʉʨʝʜʥʝʛʦʜʦʚʳʝ 

(ʦʙʝʩʧʝʯʝʥ-

ʥʦʩʪʴʶ 95%) 

ʚʦʜʥʳʝ 

ʨʝʩʫʨʩʳ 

ʄʘʢʩʠʤʘʣʴʥʳʝ 

ʩʨʝʜʥʝʛʦʜʦʚʳʝ 

ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ 

ʄʠʥʠʤʘʣʴ-

ʥʳʝ 

ʤʥʦʛʦʣʝʪʥʠʝ 

ʚʦʜʥʳʝ 

ʨʝʩʫʨʩʳ 

ʦʪʢʨʳʪʦʛʦ 

ʨʫʩʣʘ 

(ʣʝʪʥʠʝ) 

ʄʠʥʠʤʘʣʴ-

ʥʳʝ 

ʤʥʦʛʦʣʝʪʥʠʝ 

ʚʦʜʥʳʝ 

ʨʝʩʫʨʩʳ 

ʟʘʢʨʳʪʦʛʦ 

ʨʫʩʣʘ 

(ʟʠʤʥʠʝ) 

ɹʠʨʦʙʠʜʞʘʥ-

ʩʢʠʡ ʨʘʡʦʥ 
36,9 (3,188) 16,7 (1,442) 296,7 (25,634) 8,6 (0,743) 0,13 (0,011) 

ʆʙʣʫʯʝʥʩʢʠʡ 

ʨʘʡʦʥ 
153 (13,219) 67,25 (5,810) 

1170,8 

(101,157) 
28,3 (2,445) 4,9 (0,423) 

ʃʝʥʠʥʩʢʠʡ 

ʨʘʡʦʥ 
37,6 (3,249) 10,8 (0,933) 97,6 (8,432) 20,3 (1,754) 17,1 (1,477) 

ʆʢʪʷʙʨʴʩʢʠʡ 

ʨʘʡʦʥ 
59,7 (5,158) 17,3 (1,494) 157,7 (13,625) 32,8 (2,243) 27,7 (1,894) 

ʉʤʠʜʦʚʠʯʩʢʠʡ 

ʨʘʡʦʥ 
21,2 (1,831) 5,7 (0,492) - 6,8 (0,465) - 

ɸʥʘʣʦʛʠʯʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʛʦʜʦʚʳʭ ʨʝʩʫʨʩʦʚ ʧʦ ʨʘʡʦʥʘʤ ʠ ʚ ʤʘʣʦʚʦʜʥʳʝ 

(95%-ʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ) ʛʦʜʳ, ʦʜʥʘʢʦ ʠʭ ʘʙʩʦʣʶʪʥʳʝ ʟʥʘʯʝʥʠʷ ʛʦʨʘʟʜʦ 

ʤʝʥʴʰʝ, ʯʝʤ ʚ ʩʨʝʜʥʝʤ ʟʘ ʤʥʦʛʦʣʝʪʥʠʡ ʧʝʨʠʦʜ.  

ʋʜʝʣʴʥʳʡ ʛʦʜʦʚʦʡ ʩʪʦʢ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ ʦʙʣʘʩʪʠ ʠʟʤʝʥʷʝʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ 310-994 ʤ
3
/(ʩʫʪ Ā ʢʤ

2
) ʚ ʩʨʝʜʥʝʤ ʟʘ ʤʥʦʛʦʣʝʪʥʠʡ ʧʝʨʠʦʜ ʠ 83,5-437 

ʤ
3
/(ʩʫʪ Ā ʢʤ

2
)  ʧʨʠ ʚʦʜʥʦʩʪʠ ʨʝʢ 95%-ʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 

ʉʤʠʜʦʚʠʯʝʩʢʦʤ ʠ ʆʙʣʫʯʝʥʩʢʦʤ ʨʘʡʦʥʘʭ. 

ɺʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ ɽʚʨʝʡʩʢʦʡ 

ʘʚʪʦʥʦʤʥʦʡ ʦʙʣʘʩʪʠ ʟʘ ʩʯʝʪ ʤʝʩʪʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʩʨʝʜʥʠʡ ʧʦ ʚʦʜʥʦʩʪʠ ʛʦʜ (ʪʘʙʣ. 

2) ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 13 ʪʳʩ. ʤ
3
/ʛʦʜ, ʠʣʠ 35,5 ʤ

3
/ʩʫʪ ʚ ɹʠʨʦʙʠʜʞʘʥʩʢʦʤ 

ʨʘʡʦʥʝ ʜʦ 143,7 ʪʳʩ. ʤ
3
/ʛʦʜ, ʠʣʠ 393,7 ʤ

3
/ʩʫʪ, ʚ ʆʢʪʷʙʨʴʩʢʦʤ ʨʘʡʦʥʝ. ɼʘʥʥʳʡ  

ʧʦʢʘʟʘʪʝʣʴ ʧʦ ʈʦʩʩʠʠ ï 28,5 ʪʳʩ. ʤ
3
/ʛʦʜ. 

ɺʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ ʤʘʣʦʚʦʜʥʳʝ ʛʦʜʳ (95%-ʥʦʡ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ) ʚ ʪʝʭ ʞʝ ʨʘʡʦʥʘʭ (ʪʘʙʣ. 2) ʟʘ ʩʯʝʪ ʤʝʩʪʥʳʭ ʨʝʩʫʨʩʦʚ ʩʥʠʞʘʝʪʩʷ 

ʜʦ 5,7 ʪʳʩ. ʤ
3
/ʛʦʜ, ʠʣʠ 16 ʤ

3
/ʩʫʪ ʠ 41,6 ʪʳʩ. ʤ

3
/ʛʦʜ, ʠʣʠ 114 ʤ

3
/ʩʫʪ 



ˤͦ͒ͤ·͔ ͙ Ή͎͙ͦͦ͟͡;͔͙͔ͫ͟ ͔ͨͪͦ͋ͣ͡· ˿͙͙͙͋ͪ ͙ ͔̇ͤͭͪ͊͡Έ͚ͤͦ ˢ͙͙͘ 

 190  

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʜʣʷ ʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 

ʦʩʪʘʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʦʡ. 

ʊʘʙʣʠʮʘ 2 

ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ ɽɸʆ 

ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ (ʤ
3
/ʩʫʪ ʥʘ 1 ʯʝʣ.) 

ʈʘʡʦʥʳ 
ʇʣʦʱʘʜʴ, 

ʢʤ
2
 

ʅʘʩʝʣʝʥʠʝ, 

ʪʳʩ. ʯʝʣ. 

ɻʦʜʦʚʳʝ ʨʝʩʫʨʩʳ 
ʄʠʥʠʤʘʣʴʥʳʝ 

ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʨʝʩʫʨʩʳ 

1 2 
ʪʝʧʣʳʡ 

ʧʝʨʠʦʜ 

ʭʦʣʦʜʥʳʡ 

ʧʝʨʠʦʜ 

ɹʠʨʦʙʠʜʞʘʥʩʢʠʡ 4100 89,8 35,5 16 8,3 0,12 

ʃʝʥʠʥʩʢʠʡ 6100 22,3 145,7 41,9 78,6 66,2 

ʆʙʣʫʯʝʥʩʢʠʡ 13300 35,7 370,3 162,7 68,5 11,8 

ʆʢʪʷʙʨʴʩʢʠʡ 6400 13,1 393,7 114 171,2 144,6 

ʉʤʠʜʦʚʠʯʝʩʢʠʡ  5900 27,9 65,6 17,6 16,6 - 

ʇʨʠʤʝʯʘʥʠʝ: 1 ï ʩʨʝʜʥʠʡ ʟʘ ʤʥʦʛʦʣʝʪʥʠʡ ʧʝʨʠʦʜ, 2 ï ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ 95% 

ʅʝʩʤʦʪʨʷ ʥʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʫʶ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʚʦʜʘʤʠ ʚ ʩʨʝʜʥʠʝ ʧʦ ʚʦʜʥʦʩʪʠ ʛʦʜʳ, ʥʝʢʦʪʦʨʳʝ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʨʘʡʦʥʳ ʦʙʣʘʩʪʠ (ɹʠʨʦʙʠʜʞʘʥʩʢʠʡ, ʉʤʠʜʦʚʠʯʝʩʢʠʡ) ʚ 

ʦʪʜʝʣʴʥʳʝ ʧʝʨʠʦʜʳ ʤʦʛʫʪ ʠʩʧʳʪʳʚʘʪʴ ʜʝʬʠʮʠʪ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʧʦ ʪʝʨʨʠʪʦʨʠʠ 

ʠ ʦʪʜʝʣʴʥʳʤ ʨʝʢʘʤ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʠ 

ʤʠʥʠʤʘʣʴʥʳʭ ʨʘʩʭʦʜʘʭ ʚʦʜʳ, ʦʙʳʯʥʦ ʧʨʠʥʠʤʘʝʤʳʭ ʚʦ ʚʥʠʤʘʥʠʝ 

ʧʨʦʝʢʪʠʨʦʚʱʠʢʘʤʠ, ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʪʘʙʣ. 1 

ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʩʣʝʜʫʶʱʝʝ. 

ɿʘʧʘʩʳ ʤʝʩʪʥʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ ʦʙʣʘʩʪʠ ʠ 

ʠʭ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʧʨʠ ʤʠʥʠʤʘʣʴʥʳʭ ʨʘʩʭʦʜʘʭ ʚʦʜʳ ʚ 

ʨʝʢʘʭ ʨʝʟʢʦ ʫʤʝʥʴʰʘʶʪʩʷ, ʘ ʚ ɹʠʨʦʙʠʜʞʘʥʩʢʦʤ ʠ ʉʤʠʜʦʚʠʯʝʩʢʦʤ ʨʘʡʦʥʝ 

ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʥʠʞʘʝʪʩʷ ʧʦʯʪʠ ʜʦ ʥʫʣʷ. ʅʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʟʠʤʦʡ, ʘ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʨʘʡʦʥʦʚ ʠ ʣʝʪʦʤ ʦʙʫʩʣʦʚʣʝʥʳ ʥʝʙʦʣʴʰʠʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʛʫʩʪʦʪʳ ʨʝʯʥʦʡ ʩʝʪʠ ʨʘʡʦʥʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʨʘʚʥʠʥʥʳʭ 

ʫʯʘʩʪʢʘʭ, ʠ ʧʨʦʤʝʨʟʘʥʠʝʤ ʜʦ ʜʥʘ ʘʙʩʦʣʶʪʥʦʛʦ ʙʦʣʴʰʠʥʩʪʚʘ ʤʘʣʳʭ, ʘ ʜʣʷ 

ʛʦʨʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʩʨʝʜʥʠʭ ʨʝʢ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ 

ʨʘʡʦʥʘʤ ʘʚʪʦʥʦʤʠʠ ʠʟʤʝʥʷʝʪʩʷ ʚ ʤʘʣʦʚʦʜʥʳʝ ʧʝʨʠʦʜʳ ʠ ʫʜʝʣʴʥʳʡ ʩʪʦʢ (ʪʘʙʣ. 

2). ɽʩʣʠ ʚ ʪʝʧʣʳʡ ʧʝʨʠʦʜ ʚ ʩʨʝʜʥʝʤ ʟʘ ʤʥʦʛʦʣʝʪʥʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ ʵʪʦʪ 
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ʧʦʢʘʟʘʪʝʣʴ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 310-994 ʤ
3
/(ʩʫʪ Ā ʢʤ

2
), ʪʦ 

ʧʨʠ ʚʦʜʥʦʩʪʠ 95%-ʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʵʪʦʪ ʠʥʪʝʨʚʘʣ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʝ ï 

83,5-437 ʤ
3
/(ʩʫʪ Ā ʢʤ

2
). ɺ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʫʜʝʣʴʥʳʡ ʩʪʦʢ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʩʥʠʞʘʝʪʩʷ ʜʦ ʥʫʣʷ ʚ ɹʠʨʦʙʠʜʞʘʥʩʢʦʤ ʠ ʉʤʠʜʦʚʠʯʝʩʢʦʤ ʨʘʡʦʥʘʭ. 

ɺʪʦʨʳʤ ʚʘʞʥʳʤ ʘʩʧʝʢʪʦʤ, ʫʯʠʪʳʚʘʝʤʳʤ ʧʨʠ ʧʣʘʥʠʨʦʚʘʥʠʠ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʷʚʣʷʝʪʩʷ ʢʘʯʝʩʪʚʦ ʠ ʩʦʩʪʦʷʥʠʝ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʦʪʤʝʯʘʝʪʩʷ ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʘ ʚʩʝʭ ʚʦʜʦʪʦʢʘʭ ʦʙʣʘʩʪʠ, ʦʩʦʙʝʥʥʦ ʢʨʫʧʥʳʭ ʠ ʩʨʝʜʥʠʭ. ʆʩʥʦʚʥʳʝ 

ʟʘʛʨʷʟʥʷʶʱʠʝ ʚʝʱʝʩʪʚʘ: ʬʝʥʦʣʳ, ʤʝʪʘʣʣʳ (ʤʝʜʴ, ʮʠʥʢ, ʥʠʢʝʣʴ, ʭʨʦʤ, ʩʚʠʥʝʮ), 

ʥʠʪʨʘʪʳ, ʥʝʬʪʝʧʨʦʜʫʢʪʳ, ʚʟʚʝʰʝʥʥʳʝ ʯʘʩʪʠʮʳ, ʘ ʪʘʢʞʝ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʝ 

ʟʘʛʨʷʟʥʝʥʠʝ. ɺʩʝ ʵʪʦ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʢʨʫʧʥʳʝ ʚʦʜʦʪʦʢʠ (ʨ. ʍʠʥʛʘʥ, ʨ. ʃ. 

ʍʠʥʛʘʥ, ɹ. ɹʠʨʘ, ʨ. ʂʫʣʴʜʫʨ) ʧʦ ʠʥʜʝʢʩʫ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʜʳ ʠʟ 3 ʢʣʘʩʩʘ 

çʫʤʝʨʝʥʥʦ ʟʘʛʨʷʟʥʝʥʥʳʝè ʧʝʨʝʰʣʠ ʚ 4-5 ʢʣʘʩʩ çʛʨʷʟʥʳʝè. 

ʆʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʝ ʩʣʦʞʠʚʰʫʶʩʷ ʩʠʪʫʘʮʠʶ ï ʵʪʦ, ʚʦ-

ʧʝʨʚʳʭ, ʪʨʘʥʩʛʨʘʥʠʯʥʦʝ ʟʘʛʨʷʟʥʝʥʠʝ ʩʦ ʩʪʦʨʦʥʳ ʂʅʈ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʧʘʩʥʳʤʠ 

ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʭʠʤʠʯʝʩʢʦʡ, ʣʝʩʦʧʝʨʝʨʘʙʘʪʳʚʘʶʱʝʡ ʠ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺʦ-ʚʪʦʨʳʭ, ʥʠʟʢʠʡ ʵʬʬʝʢʪ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʮʝʣʦʤ ʧʦ 

ʦʙʣʘʩʪʠ (ʧʦ ʥʝʢʦʪʦʨʳʤ ʚʝʱʝʩʪʚʘʤ ʦʯʠʩʪʢʘ ʚʦʦʙʱʝ ʥʝ ʧʨʦʠʟʚʦʜʠʪʩʷ), ʠʟʥʦʩ 

ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʢʘʥʘʣʠʟʘʮʠʦʥʥʳʭ ʩʝʪʝʡ. ɺ-ʪʨʝʪʴʠʭ, ʨʝʟʢʦʝ 

ʫʤʝʥʴʰʝʥʠʝ, ʘ ʤʝʩʪʘʤʠ ʠ ʧʦʣʥʦʝ ʦʪʩʫʪʩʪʚʠʝ ʚʦʜʦʦʭʨʘʥʥʳʭ ʟʦʥ. ɺ-ʯʝʪʚʝʨʪʳʭ, 

ʵʪʦ ʥʝʨʝʛʫʣʠʨʫʝʤʳʝ ʩʙʨʦʩʳ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʩʦʙʝʥʥʦ ʚ 

ʚʝʨʭʦʚʴʷʭ ʨʝʢ (ʨ. ʉʫʪʘʨʘ, ʨ. ʍʠʥʛʘʥ, ʨ. ʂʫʣʴʜʫʨ). 

ɺʝʣʠʯʠʥʘ ʟʘʙʦʨʘ ʚʦʜʳ ʠʟ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʦʪʦʢʦʚ ʥʘ ʥʫʞʜʳ ʥʘʨʦʜʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ ʚ ʧʨʝʜʝʣʘʭ ɽʚʨʝʡʩʢʦʡ ʘʚʪʦʥʦʤʥʦʡ ʦʙʣʘʩʪʠ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ ʦʪ 4,5 ʜʦ 11% ʦʪ ʦʙʱʝʛʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ, ʦʩʥʦʚʥʘʷ ʜʦʣʷ 

ʚʦʜʦʟʘʙʦʨʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʦʜʟʝʤʥʳʝ ʠʩʪʦʯʥʠʢʠ ï ʜʦ 90 %. ʅʘʠʙʦʣʴʰʝʝ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʚ ʧʨʝʜʝʣʘʭ ʘʚʪʦʥʦʤʠʠ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ 

ʢʨʫʧʥʳʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ.  
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ɺ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʝ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʟʦʣʦʪʦʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ (ɿɸʆ çɿʦʣʦʪʘʷ 

ʉʫʪʘʨʘè), ʚ ʨʳʙʦʨʘʟʚʦʜʥʦʡ ʦʪʨʘʩʣʠ (ʊʝʧʣʦʚʩʢʠʡ ʨʳʙʦʚʦʜʥʳʡ ʟʘʚʦʜ), ʚ 

ʥʝʙʦʣʴʰʠʭ ʦʙʲʝʤʘʭ ʚ ʩʝʣʴʭʦʟʚʦʜʦʩʥʘʙʞʝʥʠʠ ʠ ʠʜʫʪ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 

ʥʫʞʜʳ (ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʘ). 

ʂʘʢ ʚʠʜʥʦ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʦʪʦʢʦʚ ʚ 

ʧʨʝʜʝʣʘʭ ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʜʣʷ ʥʫʞʜ ʥʘʩʝʣʝʥʠʷ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʝʚʝʣʠʢʦ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʦʚʨʝʤʝʥʥʦʝ ʢʘʯʝʩʪʚʝʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʚʦʜʦʪʦʢʦʚ ʠ ʚʦʜʦʝʤʦʚ ʙʘʩʩʝʡʥʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʟ ʛʦʜʘ ʚ ʛʦʜ ʫʭʫʜʰʘʝʪʩʷ,  ʯʪʦ ʤʦʞʝʪ ʚ ʙʫʜʫʱʝʤ ʦʧʨʝʜʝʣʠʪʴ 

ʢʨʠʪʠʯʝʩʢʠʝ ʩʠʪʫʘʮʠʠ ʠ ʧʨʦʙʣʝʤʳ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ.  
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HYDROLOGICAL AND GEOMORPHOLOGICAL FEATURES OF SUBAERIAL 

SURFACE SELENGA RIVER DELTA 

Ilicheva E.A., Gagarinova O.V., Pavlov M.V. 
V.B. Sochava Institute of Geography SB RAS, Irkutsk 

 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʚʟʘʠʤʦʩʚʷʟʝʡ ʣʘʥʜʰʘʬʪʥʳʭ, 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʜʝʣʴʪʝ ʉʝʣʝʥʛʠ. ɺʳʷʚʣʝʥʳ ʬʘʢʪʦʨʳ ʚʣʠʷʥʠʷ 

ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʥʘ ʩʪʨʫʢʪʫʨʫ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʪʝʨʨʠʪʦʨʠʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʦʙʣʠʢʘ ʜʝʣʴʪʳ.  

Annotation. The paper discusses the relationships of landscape, hydrological and 

geomorphological processes in the Selenga delta. The factors of water regime influence on the 

vegetation structure and the formation of the territory of the modern aspect of the delta are revealed.  

 

ɼʝʣʴʪʘ ʉʝʣʝʥʛʠ ʦʙʣʘʜʘʝʪ ʭʦʨʦʰʦ ʨʘʟʚʠʪʦʡ ʨʝʯʥʦʡ ʩʝʪʴʶ, ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʢʦʪʦʨʦʡ ʥʘʯʠʥʘʣʦʩʴ ʚ ʶʨʩʢʠʡ ʧʝʨʠʦʜ ʠ ʧʨʦʜʦʣʞʘʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. 

ʅʝʩʢʦʣʴʢʦ ʢʨʫʧʥʳʭ ʧʨʦʪʦʢ ï ʆʩʥʦʚʥʦʝ ʨʫʩʣʦ (ʍʘʨʘʫʟ), ʃʝʚʦʙʝʨʝʞʥʘʷ, ɻʘʣʫʪʘʡ, 

ʉʨʝʜʥʝʫʩʪʴʝ, ʂʦʣʧʠʥʥʘʷ, ʃʦʙʘʥʦʚʩʢʘʷ ʠ ɼʦʣʦʛʘʥ ï ʩʦʯʝʪʘʶʪʩʷ ʩ ʤʥʦʞʝʩʪʚʦʤ 

ʤʝʣʢʠʭ ʧʨʦʪʦʢ, ʩʪʘʨʠʮ, ʦʟʝʨ ʠ ʙʦʣʦʪʥʳʭ ʤʘʩʩʠʚʦʚ. ɺʳʩʦʪʥʳʝ ʦʪʤʝʪʢʠ ʚ 

ʜʝʣʴʪʦʚʦʡ ʦʙʣʘʩʪʠ ʢʦʣʝʙʣʶʪʩʷ ʚ ʜʠʘʧʘʟʦʥʝ 455,5 ï 460 ʤ. ʄʘʢʩʠʤʘʣʴʥʳʡ 

ʧʝʨʝʧʘʜ ʚʳʩʦʪ 3,5 ʤ ʧʨʠʫʨʦʯʝʥ ʢ ʪʝʨʨʘʩʘʤ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ ʚʝʨʰʠʥʝ 

ʜʝʣʴʪʳ ʠ ʧʦ ʩʪʦʨʦʥʘʤ ʜʝʣʴʪʦʚʦʛʦ ʧʨʦʛʠʙʘ. ɼʝʣʴʪʘ ʉʝʣʝʥʛʠ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʥʳʤ 

ʪʝʢʪʦʥʠʯʝʩʢʠʤ ʨʘʡʦʥʦʤ, ʯʪʦ ʥʘʨʷʜʫ ʩ ʵʢʟʦʛʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʦʙʫʩʣʦʚʣʠʚʘʝʪ 

ʨʘʟʚʠʪʠʝ ʛʝʦʩʠʩʪʝʤ ʪʝʨʨʠʪʦʨʠʠ.  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʠ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʣʘʥʜʰʘʬʪʦʚ ʜʝʣʴʪʳ ʥʘʭʦʜʷʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, 

ʤʥʦʛʦʣʝʪʥʝʝ ʠʟʫʯʝʥʠʝ ʢʦʪʦʨʳʭ ʚʳʷʚʠʣʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ 

ʚʦʜʥʳʤ ʨʝʞʠʤʦʤ ʠ ʠʟʤʝʥʝʥʠʷʤʠ ʣʘʥʜʰʘʬʪʦʚ. ʇʦʚʝʨʭʥʦʩʪʴ ʜʝʣʴʪʳ ʥʘʭʦʜʠʪʩʷ 

ʧʦʜ ʧʦʩʪʦʷʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʬʣʶʚʠʘʣʴʥʳʭ, ʵʨʦʟʠʦʥʥʳʭ ʠ ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʢʦʪʦʨʳʝ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʨʘʟʣʠʯʥʳʤʠ ʚʘʨʠʘʮʠʷʤʠ ʟʘʪʦʧʣʝʥʠʡ, 

ʟʘʙʦʣʘʯʠʚʘʷ ʠ ʜʨ., ʩʦʟʜʘʶʪ ʫʩʣʦʚʠʷ ʧʝʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ. 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘ 10 ʣʝʪ ʧʦʢʘʟʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʧʣʘʥʦʚʳʭ, ʚʳʩʦʪʥʳʭ ʠ ʩʪʨʫʢʪʫʨʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʘʥʜʰʘʬʪʦʚ [4, 
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3]. ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʨʘʥʩʬʦʨʤʘʮʠʷʤʠ ʫʜʘʣʦʩʴ ʚʳʜʝʣʠʪʴ 

ʣʘʥʜʰʘʬʪʥʦ-ʛʠʜʨʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʨʘʡʦʥʳ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ 

ʧʨʠʟʥʘʢʦʚ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʚʳʙʨʘʥʳ ʩʪʨʫʢʪʫʨʘ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ 

ʛʠʧʩʦʤʝʪʨʠʯʝʩʢʦʝ ʧʦʣʦʞʝʥʠʝ ʣʘʥʜʰʘʬʪʦʚ [1], ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʨʫʩʣʦʚʦʡ ʩʝʪʠ ʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʪʘʙʣ. 1, ʨʠʩ. 1).  

ʊʘʙʣʠʮʘ 1 
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ʈʠʩ. 1. ʂʘʨʪʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʛʨʫʧʧ ʬʘʮʠʡ ʚ ʜʝʣʴʪʝ ʨ. ʉʝʣʝʥʛʠ 

ʇʝʨʚʳʡ ʦʪ ʚʝʨʰʠʥʳ ʜʝʣʴʪʳ ʨʘʡʦʥ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʘʠʙʦʣʝʝ ʜʨʝʚʥʝʤʫ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤʫ ʫʨʦʚʥʶ ʩ ʦʪʤʝʪʢʘʤʠ ʚʳʰʝ 460 ʤ. ʠ ʧʨʝʜʩʪʘʚʣʝʥ 

ʧʦʚʝʨʭʥʦʩʪʷʤʠ ʪʝʨʨʘʩ (ʌʦʬʘʥʦʚʩʢʘʷ ʠ ʂʫʜʘʨʠʥʩʢʘʷ) ʠ ʠʭ ʦʩʪʘʥʮʘʤʠ, 

ʩʣʦʞʝʥʥʳʤʠ ʘʣʣʶʚʠʘʣʴʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʩʨʝʜʥʝ-ʧʦʟʜʥʝʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ 

ʚʦʟʨʘʩʪʘ. ɿʜʝʩʴ ʥʘ ʩʣʘʙʦʚʦʣʥʠʩʪʳʭ ʧʦʚʝʨʭʥʦʩʪʷʭ ʩʦʭʨʘʥʠʣʠʩʴ ʫʥʠʢʘʣʴʥʳʝ 

ʜʨʝʚʥʠʝ ʩʪʝʧʠ [2], ʧʨʠʩʫʪʩʪʚʫʶʪ ʩʦʩʥʦʚʳʝ ʙʦʨʳ ʠ ʤʝʣʢʦʣʠʩʪʚʝʥʥʳʝ ʣʝʩʘ. ɺ 

ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʣʠʢʘ ʜʝʣʴʪʳ ʜʘʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ 

ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʧʦʩʪʘʚʱʠʢ ʥʘʥʦʩʦʚ, ʬʦʨʤʠʨʫʝʤʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʢʟʦʛʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ (ʚʳʚʝʪʨʠʚʘʥʠʝ, ʧʣʦʱʘʜʥʘʷ ʚʦʜʥʘʷ ʵʨʦʟʠʷ) ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ 

ʨʘʟʤʳʚʘ ʢʨʫʪʳʭ ʨʝʯʥʳʭ ʙʝʨʝʛʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʨʝʤʝʥʥʳʝ ʣʘʥʜʰʘʬʪʳ 
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ʜʝʣʴʪʳ ʬʦʨʤʠʨʫʶʪʩʷ ʥʠʞʝ ʵʪʦʛʦ ʫʨʦʚʥʷ, ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʙʨʦʚʢʦʡ ʚʪʦʨʦʡ 

ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʳ, ʥʦ ʧʦʜ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʚʣʠʷʥʠʝʤ ʜʘʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ. ʕʪʦʪ ʨʘʡʦʥ ʚʳʧʦʣʥʷʝʪ ʩʝʨʴʝʟʥʫʶ ʩʨʝʜʦʬʦʨʤʠʨʫʶʱʫʶ ʨʦʣʴ, ʢʘʢ ʚ 

ʧʣʘʥʝ ʣʘʥʜʰʘʬʪʥʳʭ, ʪʘʢ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. ʉ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʦʟʠʮʠʡ ʧʨʠʨʦʜʘ ʵʪʦʛʦ ʨʘʡʦʥʘ ʢʨʘʡʥʝ ʥʝʫʩʪʦʡʯʠʚʘ ʢ ʘʥʪʨʦʧʦʛʝʥʥʳʤ 

ʚʦʟʜʝʡʩʪʚʠʷʤ, ʪʝʤ ʥʝ ʤʝʥʝʝ, ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʚʩʝʤʝʩʪʥʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʩʝʥʦʢʦʩʳ, ʧʘʰʥʠ ʠ ʚʳʨʫʙʢʠ.  

ʅʘ ʙʦʣʝʝ ʥʠʟʢʦʤ (460 ï 459 ʤ) ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʙʦʣʴʰʫʶ 

ʯʘʩʪʴ ʜʝʣʴʪʦʚʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʘʚʣʷʶʪ ʜʦʣʠʥʥʳʝ ʢʦʤʧʣʝʢʩʳ ʪʨʝʭ ʦʩʥʦʚʥʳʭ 

ʧʨʦʪʦʢ: ʂʨʘʩʥʦʷʨʦʚʩʢʘʷ, ʊʚʦʨʦʛʦʚʩʢʘʷ ʠ ɻʘʣʫʪʘʡ. ʊʝʨʨʠʪʦʨʠʷ ʦʪʣʠʯʘʝʪʩʷ 

ʧʨʦʪʦʯʥʳʤ ʨʝʞʠʤʦʤ ʫʚʣʘʞʥʝʥʠʷ, ʠ ʚʦʜʥʳʡ ʩʪʦʢ ʟʜʝʩʴ ʠʤʝʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʚʥʫʪʨʠ-ʨʫʩʣʦʚʦʡ ʭʘʨʘʢʪʝʨ. ɿʘʪʦʧʣʝʥʠʝ ʠ ʧʦʜʪʦʧʣʝʥʠʝ ʩʣʫʯʘʶʪʩʷ ʨʝʜʢʦ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʩʚʦʙʦʜʥʦʤʫ ʨʘʟʚʠʪʠʶ ʜʨʝʚʝʩʥʳʭ, ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʠ ʪʨʘʚʷʥʠʩʪʳʭ 

ʩʦʦʙʱʝʩʪʚ. ʈʘʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʳʝ ʣʫʛʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʢʫʩʪʘʨʥʠʢʘʤʠ ʛʣʘʚʥʳʤ 

ʦʙʨʘʟʦʤ ʥʘ ʘʣʣʶʚʠʘʣʴʥʳʭ ʭʦʨʦʰʦ ʜʨʝʥʠʨʫʝʤʳʭ ʧʦʯʚʘʭ ʷʚʣʷʶʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʫʩʪʦʡʯʠʚʦʡ ʩʪʨʫʢʪʫʨʦʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤ ʠ ʤʦʛʫʪ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʠʥʪʝʨʝʩ ʜʣʷ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ.  

ʇʦ ʤʝʨʝ ʧʨʦʜʚʠʞʝʥʠʷ ʚʥʠʟ ʧʦ ʪʝʯʝʥʠʶ ʚ ʧʨʝʜʝʣʘʭ ʚʳʩʦʪ 458-456 ʤ 

ʧʨʦʠʩʭʦʜʠʪ ʠʥʪʝʥʩʠʚʥʦʝ ʨʘʩʩʨʝʜʦʪʦʯʝʥʠʝ ʩʪʦʢʘ ʧʦ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʨʫʩʣʦʚʦʡ 

ʩʝʪʠ. ʕʪʦ ʦʙʣʘʩʪʴ ʟʘʣʠʚʥʳʭ ʣʫʛʦʚ ʠ ʙʦʣʦʪ, ʩ ʠʟʙʳʪʦʯʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ ʠ 

ʢʦʥʪʘʢʪʦʤ ʛʨʫʥʪʦʚʳʭ ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ. ɼʣʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʭʘʨʘʢʪʝʨʥʳ 

ʤʘʣʳʝ ʫʢʣʦʥʳ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʧʦʜʧʦʨ ʩʦ ʩʪʦʨʦʥʳ ʦʟ. ɹʘʡʢʘʣ. ʃʫʛʦʚʦ-ʙʦʣʦʪʥʳʝ 

ʩʦʦʙʱʝʩʪʚʘ ʵʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʩʦʙʫʶ ʚʦʜʦʦʭʨʘʥʥʫʶ ʠ 

ʩʪʦʢʦʨʝʛʫʣʠʨʫʶʱʫʶ ʮʝʥʥʦʩʪʴ, ʦʩʦʙʝʥʥʦ ʚ ʦʪʥʦʰʝʥʠʠ ʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʩʪʦʢʘ, ʧʨʠʥʦʩʠʤʦʛʦ ʛʣʘʚʥʦʡ ʨʝʢʦʡ ʠ ʥʘʩʳʱʝʥʥʦʛʦ 

ʟʘʛʨʷʟʥʷʶʱʠʤʠ ʚʝʱʝʩʪʚʘʤʠ.  

ʂʨʘʡʥʷʷ ʧʝʨʠʬʝʨʠʡʥʘʷ ʟʦʥʘ ʜʝʣʴʪʳ ʠ ʘʚʘʥʜʝʣʴʪʘ, ʦʛʨʘʥʠʯʝʥʥʘʷ 

ʧʦʜʚʦʜʥʳʤʠ ʙʘʨʘʤʠ ʠ ʢʦʩʘʤʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʤʝʣʢʦʚʦʜʴʷ ʩ ʛʣʫʙʠʥʘʤʠ 0,4 - 

1ʤʝʪʨ. ɿʜʝʩʴ ʧʦ ʚʥʝʰʥʝʤʫ ʢʨʘʶ ʜʝʣʴʪʳ ʠ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʟʝʨ ʧʦʚʩʝʤʝʩʪʥʦ 
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ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʛʠʜʨʦʬʠʪʳ, ʩʦʟʜʘʶʱʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʨʦʩʪʘ ʜʝʣʴʪʳ ʟʘ ʩʯʝʪ 

ʥʘʢʦʧʣʝʥʠʷ ʨʝʯʥʳʭ ʥʘʥʦʩʦʚ ʠ ʦʪʤʠʨʘʥʠʷ ʙʠʦʤʘʩʩʳ.  

ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʨʫʩʣʦʚʳʭ 

ʤʝʟʦʬʦʨʤʘʭ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʚʥʝʤʘʩʰʪʘʙʥʳʤʠ ʬʦʨʤʘʤʠ. ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ 

ʦʩʝʨʝʜʢʦʚ, ʢʦʩ ʠ ʧʣʷʞʝʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘʨʦʩʣʷʤʠ ʪʘʣʴʥʠʢʘ, ʚʦʟʥʠʢʥʦʚʝʥʠʝ 

ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ. ʇʦʩʪʝʧʝʥʥʦʝ 

ʨʘʟʨʘʩʪʘʥʠʝ ʪʘʢʠʭ ʟʘʨʦʩʣʝʡ ʧʨʠʚʦʜʠʪ ʢ ʟʘʜʝʨʥʦʚʳʚʘʥʠʶ ʠ ʫʢʨʝʧʣʝʥʠʶ ʢʦʩ, 

ʦʪʤʝʣʝʡ ʠ ʙʝʨʝʛʦʚ ʚʦʜʦʪʦʢʦʚ, ʯʪʦ ʧʨʝʧʷʪʩʪʚʫʝʪ ʚ ʜʘʣʴʥʝʡʰʝʤ ʠʭ ʨʘʟʤʳʚʫ ʠ 

ʩʦʟʜʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚ ʨʫʩʣʦʚʦʤ ʧʨʦʮʝʩʩʝ ʠ ʧʣʘʥʦʚʳʭ 

ʧʝʨʝʬʦʨʤʠʨʦʚʘʥʠʷʭ ʨʝʯʥʦʡ ʩʝʪʠ. ʉ ʥʘʰʝʡ ʪʦʯʢʠ ʟʨʝʥʠʷ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ 

ʨʫʩʣʦʚʳʭ ʬʦʨʤ ʷʚʣʷʝʪʩʷ ʠʥʜʠʢʘʪʦʨʦʤ ʦʧʨʝʜʝʣʝʥʥʳʭ ʛʠʜʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʪʦʯʢʦʡ ʦʪʩʯʝʪʘ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʧʝʨʠʦʜʦʚ 

ʧʝʨʝʬʦʨʤʠʨʦʚʘʥʠʷ (ʚʦʟʨʘʩʪʘ) ʧʦʚʝʨʭʥʦʩʪʠ ʜʝʣʴʪʳ. ɺʦʟʤʦʞʥʦʩʪʴ ʠʟʫʯʝʥʠʷ 

ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʜʝʣʴʪʝ ʉʝʣʝʥʛʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘʤʠ ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʨʘʙʦʪʳ.  
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ɸʥʥʦʪʘʮʠʷ. ʆʩʚʝʱʘʶʪʩʷ ʥʝʢʦʪʦʨʳʝ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ, ʚʳʟʚʘʥʥʳʝ ʩʦʟʜʘʥʠʝʤ 

ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʜʣʠʪʝʣʴʥʳʤ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʩʣʦʞʠʚʰʝʛʦʩʷ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʅʘʠʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʥʘʩʝʣʝʥʠʷ ʠ 

ʦʙʲʝʢʪʦʚ ʵʢʦʥʦʤʠʢʠ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʨʦʮʝʩʩʳ ʧʝʨʝʨʘʙʦʪʢʠ (ʘʙʨʘʟʠʠ) ʙʝʨʝʛʦʚ, ʚ ʤʝʥʴʰʝʡ 

ʩʪʝʧʝʥʠ ʟʘʠʣʝʥʠʝ ʘʢʚʘʪʦʨʠʠ, ʧʨʦʮʝʩʩʳ ʧʦʜʪʦʧʣʝʥʠʷ ʠ ʦʙʨʘʟʦʚʘʥʠʷ ʦʚʨʘʛʦʚ. 

Annotation. This paper presents the major aftereffects of the creation and long-term 

exploitation of the Novosibirsk reservoir. 

 

ʆʩʦʙʝʥʥʦʩʪʠ ʫʨʦʚʝʥʥʦʛʦ ʨʝʞʠʤʘ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʚ 

ʩʦʯʝʪʘʥʠʠ ʩ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʨʘʡʦʥʘ ʝʛʦ 

ʨʘʩʧʦʣʦʞʝʥʠʷ, ʚʦ ʤʥʦʛʦʤ ʧʨʝʜʦʧʨʝʜʝʣʷʶʪ ʨʘʟʚʠʪʠʝ ʛʝʦʜʠʥʘʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʚ ʟʦʥʝ ʚʦʣʥʦʚʦʛʦ ʤʦʨʬʦʣʠʪʦʛʝʥʝʟʘ. ʇʦ ʥʘʧʨʘʚʣʝʥʠʷʤ ʠ ʩʢʦʨʦʩʪʷʤ ʥʘ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʧʨʝʦʙʣʘʜʘʶʪ ʚʝʪʨʳ ʶʞʥʦʛʦ, ʶʛʦ-ʶʛʦ-ʟʘʧʘʜʥʦʛʦ ʶʛʦ-ʟʘʧʘʜʥʦʛʦ 

ʠ ʟʘʧʘʜʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʡ. ʋʩʣʦʚʠʷ ʨʘʟʚʠʪʠʷ ʚʝʪʨʦʚʦʛʦ ʚʦʣʥʝʥʠʷ ʥʘ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʚ ʝʛʦ ʚʝʨʭʥʝʡ, ʩʨʝʜʥʝʡ ʠ ʥʠʞʥʝʡ 

ʯʘʩʪʷʭ. ɺ ʥʘʠʙʦʣʝʝ ʛʣʫʙʦʢʦʚʦʜʥʦʡ ʥʠʞʥʝʡ ʯʘʩʪʠ ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʚʦʣʥ ʩ ʚʳʩʦʪʦʡ 

ʜʦ 1,0 ʤ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 88% ʦʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ  ʧʝʨʠʦʜʘ ʦʪʢʨʳʪʦʡ ʚʦʜʳ, 

ʚʦʣʥ ʩ ʚʳʩʦʪʦʡ 1,0-2,0 ʤ ï ʩʚʳʰʝ 10%, ʚʦʣʥ ʩ ʚʳʩʦʪʦʡ 3,0 ʤ ʠ ʙʦʣʝʝ ï ʦʢʦʣʦ 

1%, ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʮʝʩʩʳ ʨʘʟʚʠʪʠʷ ʙʝʨʝʛʦʚ ʩʪʘʣʠ ʠʟʤʝʥʷʪʴʩʷ, ʯʪʦ 

ʧʨʦʷʚʠʣʦʩʴ ʚ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʩʪʘʙʠʣʠʟʘʮʠʠ ʘʙʨʘʟʠʦʥʥʳʭ ʫʩʪʫʧʦʚ, ʫʚʝʣʠʯʝʥʠʠ 

ʧʨʠʙʨʝʞʥʳʭ ʦʪʤʝʣʝʡ ʠ ʦʙʨʘʟʦʚʘʥʠʠ ʥʘ ʥʝʢʦʪʦʨʳʭ ʫʯʘʩʪʢʘʭ ʢʨʫʧʥʳʭ 

ʘʢʢʫʤʫʣʷʪʠʚʥʳʭ ʬʦʨʤ. ʆʜʥʘʢʦ ʥʘ ʙʦʣʴʰʝʡ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʘʙʨʘʟʠʷ ʙʝʨʝʛʦʚ 

ʧʨʦʜʦʣʞʘʝʪʩʷ. ɺ ʮʝʣʦʤ ʧʨʦʮʝʩʩ ʦʙʨʫʰʝʥʠʷ ʙʝʨʝʛʦʚʳʭ ʩʢʣʦʥʦʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʦʢʘʟʘʣʩʷ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʤ, ʯʝʤ ʵʪʦ ʧʨʝʜʫʩʤʘʪʨʠʚʘʣʦʩʴ ʚ ʨʘʥʝʝ ʚʳʧʦʣʥʝʥʥʳʭ 

ʧʨʦʛʥʦʟʘʭ, ʢʦʪʦʨʳʝ ʧʦʪʨʝʙʦʚʘʣʠ ʫʪʦʯʥʝʥʠʷ ʢʘʢ ʨʝʟʫʣʴʪʘʪʘʤʠ ʬʘʢʪʠʯʝʩʢʠʭ 

ʥʘʙʣʶʜʝʥʠʡ, ʪʘʢ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤʠ ʧʨʦʛʥʦʟʘʤʠ [2]. ʅʝʧʝʨʠʦʜʠʯʝʩʢʠʝ 

ʠʟʤʝʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʫʩʪʦʡʯʠʚʳʭ ʩʢʣʦʥʦʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚʦ ʤʥʦʛʦʤ 

ʩʚʷʟʘʥʳ ʩ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ ʫʨʦʚʥʝʡ ʚʦʜʳ ʚ ʤʥʦʛʦʣʝʪʥʝʤ ʨʘʟʨʝʟʝ ʟʘ 
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ʙʝʟʣʝʜʦʩʪʘʚʥʳʝ ʧʝʨʠʦʜʳ. ɺ ʮʝʣʦʤ ʞʝ ʧʨʦʮʝʩʩ ʘʙʨʘʟʠʠ ʥʦʩʠʪ ʮʠʢʣʠʯʝʩʢʠʡ 

ʭʘʨʘʢʪʝʨ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʚʝʣʠʯʠʥʳ ʨʘʟʨʫʰʝʥʠʷ ʙʝʨʝʛʦʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʩʚʷʟʘʥʳ ʩ ʩʦʯʝʪʘʥʠʝʤ ʚʳʩʦʢʠʭ (ʙʣʠʟʢʠʭ ʢ ʅʇʋ) ʫʨʦʚʥʝʡ ʚʦʜʳ ʠ ʧʦʚʳʰʝʥʥʦʡ 

ʚʝʪʨʦ-ʚʦʣʥʦʚʦʡ ʘʢʪʠʚʥʦʩʪʴʶ. ʄʠʥʠʤʘʣʴʥʳʝ ʨʘʟʨʫʰʝʥʠʷ ʥʘʜʚʦʜʥʳʭ ʫʩʪʫʧʦʚ, 

ʥʦ ʧʦʚʳʰʝʥʥʳʝ ʨʘʟʤʳʚʳ ʧʨʠʙʨʝʞʥʳʭ ʦʪʤʝʣʝʡ, ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʤ ʩʪʦʷʥʠʠ ʫʨʦʚʥʝʡ ʚʦʜʳ ʥʠʞʝ ʅʇʋ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ 

ʧʨʦʝʢʪʥʳʤ ʫʨʦʚʥʷʤ ʥʘʚʠʛʘʮʠʦʥʥʦʡ ʩʨʘʙʦʪʢʠ (ʪʘʙʣ.1). 

ʊʘʙʣʠʮʘ 1 

ɸʙʨʘʟʠʦʥʥʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʙʝʨʝʛʦʚ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʟʘ ʧʝʨʠʦʜ ʩʫʱʝʩʪʚʦʚʘʥʠʷ 

ʠ ʧʨʦʛʥʦʟʳ ʥʘ ʧʦʩʣʝʜʫʶʱʠʝ 10 ʣʝʪ 

ɹʝʨʝʛ 

ɸʙʨʘʟʠʦʥʥʦʝ ʨʘʟʚʠʪʠʝ ʙʝʨʝʛʦʚ ʧʦ ʧʝʨʠʦʜʘʤ (ʤ) 

ʅʘʧʦʣ-

ʥʝʥʠʝ 

ʅʦʨʤʘʣʴʥʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ɿʘ ʚʝʩʴ 

ʧʝʨʠʦʜ 

ʇʨʦʛʥʦʟ 

ʥʘ  

2015-

2020 

ʛʛ.) 

1957- 

1959 ʛʛ. 

1960- 

1970 ʛʛ. 

1971- 

1980 

ʛʛ. 

1981- 

1990 

ʛʛ. 

1991- 

2000 

ʛʛ. 

2001- 

2005 

ʛʛ. 

2006- 

2008 

ʛʛ. 

2009-

2014ʛʛ

. 

ʅʠʞʥʷʷ ʯʘʩʪʴ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʇʨʘʚʳʡ: 

-ʩʫʛʣʠʥʢʠ 35-90 91-130 78-87 25-30 30 12 12 5 ʜʦ 455 24 

-ʧʝʩʢʠ 59-93 22-52 19-23 5-21 30 12 12 5 ʜʦ 255 24 

ʃʝʚʳʡ  3-5 ʜʦ 20 ʜʦ 50 ʜʦ 25 ʜʦ 30 10 6 3 ʜʦ 153 16 

ʉʨʝʜʥʷʷ ʯʘʩʪʴ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʇʨʘʚʳʡ  ɼʦ 20 ʜʦ 15 ʜʦ 10 ʜʦ 5 5 4,5 2,5 2 ʜʦ 62 8 

ʃʝʚʳʡ  ɼʦ 15 ʜʦ 20 ʜʦ 10 ʜʦ 10 9 4,0 3,0 2 ʜʦ 72 8 

ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʇʨʘʚʳʡ  ʜʦ 5 ʜʦ 18 ʜʦ 6 ʜʦ 4 ʜʦ 3,5 1,5 1,0 1 ʜʦ 41 3 

ʃʝʚʳʡ  ʜʦ 5 ʜʦ 15 ʜʦ 5 ʜʦ 3 ʜʦ 2 1,0 1,0 1 ʜʦ 36 2 

 

ɺ ʧʝʨʠʦʜ ʥʦʨʤʘʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ 

ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʝʛʦ ʧʦʙʝʨʝʞʠʡ ʥʘʙʣʶʜʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʤʘʩʰʪʘʙʦʚ ʥʝʛʘʪʠʚʥʳʭ 

ʧʨʦʷʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʠʜʨʦʛʝʥʥʳʭ ʨʝʣʴʝʬʦʦʙʨʘʟʫʶʱʠʭ ʧʨʦʮʝʩʩʦʚ ʠ ʪʝʤʧʘ 

ʨʘʟʤʳʚʘ. ʇʨʦʪʷʞʸʥʥʦʩʪʴ ʧʦʜʚʝʨʞʝʥʥʳʭ ʨʘʟʤʳʚʫ ʙʝʨʝʛʦʚ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʢʨʘʪʠʣʘʩʴ ʜʦ 33,63 % ʧʝʨʠʤʝʪʨʘ 

ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ ʚʦʜʦʸʤʘ ʠ ʩʦʩʪʘʚʣʷʝʪ 244 ʢʤ. ʇʨʠ ʵʪʦʤ ʥʘʙʣʶʜʘʚʰʘʷʩʷ 

ʩʢʦʨʦʩʪʴ ʧʝʨʝʨʘʙʦʪʢʠ ʙʝʨʝʛʦʚ ʩʥʠʟʠʣʠʩʴ ʩ 13,0 ʤ/ʛʦʜ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ 

ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʜʦ 2,2 ʤ/ʛʦʜ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ [3]. 

ʆʩʦʙʝʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʙʝʨʝʛʦʚ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ, ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʜʨʫʛʠʤʠ 

ʩʠʙʠʨʩʢʠʤʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘʤʠ, ʩʚʷʟʘʥʳ ʩ ʪʝʤ, ʯʪʦ ʚ ʥʠʞʥʝʡ, ʥʘʠʙʦʣʝʝ 

ʛʣʫʙʦʢʦʚʦʜʥʦʡ ʯʘʩʪʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ (ʥʘ ʨʘʩʩʪʦʷʥʠʠ 60 ʢʤ ʦʪ ʧʣʦʪʠʥʳ ɻʕʉ) 

ʧʨʦʮʝʩʩʳ ʧʝʨʝʨʘʙʦʪʢʠ ʙʝʨʝʛʦʚ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʨʦʠʩʭʦʜʷʪ ʜʦʩʪʘʪʦʯʥʦ 
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ʠʥʪʝʥʩʠʚʥʦ, ʟʥʘʯʠʪʝʣʴʥʦʡ ʠʭ ʩʪʘʙʠʣʠʟʘʮʠʠ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ. ʇʦ ʧʨʦʪʷʞʝʥʥʦʩʪʠ 

ʙʝʨʝʛʦʚ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʚʝʣʠʯʠʥʳ ʦʙʨʫʰʝʥʠʷ ʙʝʨʝʛʦʚ ʨʘʟʣʠʯʥʳ. ʃʝʚʦʙʝʨʝʞʴʝ 

ʥʠʞʥʝʡ ʯʘʩʪʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʦ ʨʘʟʚʠʪʠʶ ʧʨʦʮʝʩʩʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʙʝʨʝʛʦʚ 

ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʧʦʜʟʦʥʳ ï ʚʝʨʭʥʶʶ ʠ ʥʠʞʥʶʶ. ʇʦ ʧʨʘʚʦʙʝʨʝʞʴʶ 

ʥʠʞʥʝʡ ʯʘʩʪʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʘʢʞʝ ʜʚʝ ʧʦʜʟʦʥʳ: ʧʝʨʚʘʷ ʚ 20-60 ʢʤ ʦʪ 

ʧʣʦʪʠʥʳ, ʟʜʝʩʴ ʦʪʩʪʫʧʘʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 3,0 ʤ ʚ ʛʦʜ. ɺ ʥʠʞʥʝʡ ʧʦʜʟʦʥʝ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʧʝʨʝʨʘʙʦʪʢʠ ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ ʠ ʜʦʩʪʠʛʘʝʪ ʧʦ ʦʪʜʝʣʴʥʳʤ 

ʫʯʘʩʪʢʘʤ ʜʦ 10,0 ʤ ʚ ʛʦʜ ʇʨʦʮʝʩʩ ʨʘʟʤʳʚʘ ʙʝʨʝʛʦʚʳʭ ʩʢʣʦʥʦʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʦʢʘʟʘʣʩʷ ʙʦʣʝʝ ʜʣʠʪʝʣʴʥʳʤ, ʯʝʤ ʧʨʦʛʥʦʟʠʨʦʚʘʣʦʩʴ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 

ʦʧʳʪʘ ʥʘʙʣʶʜʝʥʠʡ ʚ ʧʝʨʚʦʝ ʜʝʩʷʪʠʣʝʪʠʝ ʦʙʨʘʟʦʚʘʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ɿʘ ʚʨʝʤʷ 

ʝʛʦ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʧʦ ʜʘʥʥʳʤ ʩʲʝʤʦʢ ʀɺʕʇ ʉʆ ʈɸʅ, ʧʦʪʝʨʠ ʟʝʤʝʣʴ ʚ ʮʝʣʦʤ 

ʧʦ ʚʦʜʦʭʨʘʥʠʣʠʱʫ ʩʦʩʪʘʚʠʣʠ ʦʢʦʣʦ 50 ʢʤ,2 ʧʨʠ ʵʪʦʤ ʚʳʨʫʙʣʝʥʦ ʙʦʣʝʝ 1000 ʛʘ 

ʧʨʠʙʨʝʞʥʳʭ ʣʝʩʦʚ. ʈʝʟʫʣʴʪʘʪʦʚ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʣʝʜʥʠʭ ʣʝʪ, ʘʥʘʣʠʟ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʚ 

ʨʘʟʣʠʯʥʳʝ ʩʨʦʢʠ, ʧʦʟʚʦʣʠʣʠ ʨʘʩʩʤʦʪʨʝʪʴ ʠʩʪʦʨʠʶ, ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ 

ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʙʝʨʝʛʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʭʘʨʘʢʪʝʨʥʦʤ ʫʯʘʩʪʢʝ 

ʧʨʘʚʦʙʝʨʝʞʴʷ ʅʦʚʦʩʠʙʠʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʝʛʦ ʥʠʞʥʝʡ 

ʦʟʝʨʦʚʠʜʥʦʡ ʯʘʩʪʠ ʫ ʧʦʩʝʣʢʘ ʉʦʩʥʦʚʢʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʩʚʦʶ ʤʘʣʫʶ 

ʧʨʦʪʷʞʝʥʥʦʩʪʴ (2,5 ʢʤ), ʵʪʦʪ ʫʯʘʩʪʦʢ ʪʨʘʜʠʮʠʦʥʥʦ ʷʚʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ 

ʧʦʢʘʟʘʪʝʣʴʥʳʤ ʚ ʧʣʘʥʝ ʵʚʦʣʶʮʠʠ ʙʝʨʝʛʦʚ ʠ ʤʝʪʦʜʦʚ ʠʭ ʟʘʱʠʪʳ.  

ɹʝʨʝʛ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʫʯʘʩʪʢʝ ʩʣʦʞʝʥ ʤʦʱʥʳʤ (ʜʦ 15 ʤ) ʩʣʦʝʤ 

ʙʫʨʳʭ ʠ ʩʝʨʦʚʘʪʦ-ʙʫʨʳʭ ʧʣʦʪʥʳʭ ʩʫʛʣʠʥʢʦʚ ʩ ʪʦʥʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʩʫʧʝʩʠ  ʆʥ 

ʠʤʝʝʪ ʛʝʥʝʨʘʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʩ ʶʛʦ-ʟʘʧʘʜʘ ʥʘ ʩʝʚʝʨʦ-ʚʦʩʪʦʢ ʠ, ʧʦ ʩʚʦʝʡ 

ʦʨʠʝʥʪʘʮʠʠ, ʦʪʢʨʳʪ ʜʣʷ ʜʝʡʩʪʚʠʷ ʚʝʪʨʦʚ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʨʫʤʙʦʚ ʦʪ 

ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʯʝʨʝʟ ʩʝʚʝʨ ʜʦ ʟʘʧʘʜʥʦʛʦ ʩ ʨʘʟʛʦʥʘʤʠ ʦʪ 5 (ʉɺ) ʜʦ 20 (ɿ) ʢʤ ʠ 

ʩʨʝʜʥʠʤʠ ʛʣʫʙʠʥʘʤʠ ʧʦ ʨʘʟʛʦʥʫ 10-16 ʤ. 

ɿʘ ʚʨʝʤʷ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʚʦʜʦʝʤʘ ʙʝʨʝʛ ʚ ʨʘʡʦʥʝ ʧ. ʉʦʩʥʦʚʢʘ ʧʦʜʚʝʨʛʩʷ 

ʚʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ. ʇʨʦʠʟʦʰʣʦ ʝʛʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʦʪʩʪʫʧʘʥʠʝ 

ʚʛʣʫʙʴ ʩʫʰʠ ï ʟʘ 50 ʣʝʪ ʥʘ ʨʘʩʩʪʦʷʥʠʝ ʜʦ 500 ʤ. 
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ʈʠʩ.1. ʂʨʝʧʣʝʥʠʝ ʙʝʨʝʛʘ ʫ ʩ. ʉʦʩʥʦʚʢʘ, 2014 ʛ. 

ʉʨʝʜʥʠʡ ʫʢʣʦʥ ʜʥʘ ʚ ʧʨʠʙʨʝʞʥʦʡ ʟʦʥʝ ʟʘ ʧʦʩʣʝʜʥʠʝ 20 ʣʝʪ ʫʤʝʥʴʰʠʣʩʷ ʚ 

2,5 ʨʘʟʘ, ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʰʠʨʦʢʘʷ (200-250 ʤ) ʦʪʤʝʣʴ ʩ ʛʣʫʙʠʥʘʤʠ ʜʦ 2 ʤ. ʕʪʦ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʷʚʠʣʦʩʴ ʧʨʠʯʠʥʦʡ ʟʘʢʨʳʪʠʷ ʚ ʩʝʨʝʜʠʥʝ 80-ʭ ʛʦʜʦʚ 

ʩʫʱʝʩʪʚʦʚʘʚʰʠʭ ʟʜʝʩʴ ʛʨʫʟʦ-ʧʘʩʩʘʞʠʨʩʢʦʡ ʧʨʠʩʪʘʥʠ ʠ ʧʫʥʢʪʘ ʫʢʨʳʪʠʷ ʩʫʜʦʚ 

ʦʪ ʰʪʦʨʤʦʚ 

ɺ ʢʦʥʮʝ ʍʍ ʚʝʢʘ ʙʝʨʝʛ ʥʘ ʶʛʦ-ʟʘʧʘʜʥʦʤ ʢʨʳʣʝ ʫʯʘʩʪʢʘ ʉʦʩʥʦʚʢʘ, ʧʦ 

ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʃʝʥʛʠʜʨʦʧʨʦʝʢʪʘ, ʙʳʣ ʟʘʱʠʱʝʥ ʢʨʫʧʥʦʛʣʳʙʦʚʦʡ ʢʘʤʝʥʥʦʡ 

ʥʘʙʨʦʩʢʦʡ, ʠ, ʝʛʦ ʨʘʟʨʫʰʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʠʦʩʪʘʥʦʚʠʣʦʩʴ.  ʉʤʝʪʥʘʷ 

ʩʪʦʠʤʦʩʪʴ ʨʘʙʦʪ ʩʦʩʪʘʚʠʣʘ 3,5 ʤʣʥ. ʨʫʙ. ʚ ʮʝʥʘʭ ʜʦ 1990 ʛ. ʆʜʥʘʢʦ, ʚʩʢʦʨʝ 

ʧʨʦʷʚʠʣʘʩʴ ʫʩʪʦʡʯʠʚʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʚʳʭʦʜʫ ʠʟ ʩʪʨʦʷ ʵʪʦʛʦ ʩʦʦʨʫʞʝʥʠʷ ʚ ʮʝʣʦʤ. 

ʂʘʤʝʥʥʘʷ ʥʘʙʨʦʩʢʘ ʧʦʩʪʝʧʝʥʥʦ ʩʧʦʣʟʣʘ ʚ ʚʦʜʫ, ʚ ʙʝʨʝʛʦʚʦʡ ʟʦʥʝ ʦʙʨʘʟʦʚʘʣʠʩʴ 

ʣʦʢʘʣʴʥʳʝ ʧʨʦʤʦʠʥʳ, ʢʦʪʦʨʳʝ ʩʤʳʢʘʣʠʩʴ, ʘ ʟʘʪʝʤ ʦʙʨʘʟʦʚʳʚʘʣʠʩʴ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʙʨʝʰʠ, ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʜʦ 100 ʤ ʧʦ ʬʨʦʥʪʫ ʠ ʜʦ 20 ʤ ʚʛʣʫʙʴ 

ʩʫʰʠ. ʊʦ ʞʝ ʩʘʤʦʝ, ʪʦʣʴʢʦ ʙʦʣʝʝ ʙʳʩʪʨʳʤʠ ʪʝʤʧʘʤʠ, ʧʨʦʠʩʭʦʜʠʣʦ ʠ ʩ 

ʟʘʱʠʪʥʦʡ ʥʘʙʨʦʩʢʦʡ ʠʟ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʧʦʜʨʫʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʩʪʠʭʠʡʥʦ 


