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ɺ ʤʘʪʝʨʠʘʣʘʭ ʩʙʦʨʥʠʢʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʬʠʟʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʚʦʜʦʝʤʘʭ ʠ ʚʦʜʦʪʦʢʘʭ ʉʠʙʠʨʠ 

ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ ʚ ʫʩʣʦʚʠʷʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ, ʜʚʠʞʝʥʠʝʤ ʚʦʜʳ ʚ 

ʩʠʩʪʝʤʘʭ ʨʫʩʝʣ ʢʨʫʧʥʳʭ ʨʝʢ, ʨʫʩʣʦʚʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʠ ʵʢʩʪʨʝʤʘʣʴʥʳʤʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤʠ 

ʷʚʣʝʥʠʷʤʠ. ʇʨʠʚʦʜʷʪʩʷ ʥʦʚʳʝ ʩʚʝʜʝʥʠʷ ʦ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʠ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʘʭ ʚ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ʠ ʠʭ ʚʦʜʦʩʙʦʨʘʭ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʢʘʯʝʩʪʚʦ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʨʘʙʦʪ ʧʦʩʚʷʱʝʥʘ 

ʠʟʫʯʝʥʠʶ ʚʦʜʥʳʭ ʙʠʦʮʝʥʦʟʦʚ (ʬʠʪʦʧʣʘʥʢʪʦʥʘ, ʟʦʦʧʣʘʥʢʪʦʥʘ, ʟʦʦʙʝʥʪʦʩʘ, ʤʘʢʨʦʬʠʪʦʚ ʠ ʨʳʙ). 

ʆʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʚʦʧʨʦʩʘʤ ʦʮʝʥʢʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʉʠʙʠʨʠ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ, ʪʨʘʥʩʛʨʘʥʠʯʥʳʤ ʚʦʜʥʳʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʨʦʙʣʝʤʘʤ ʥʘ ʜʘʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ. ʇʨʦʙʣʝʤʳ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ ʧʨʠʨʦʜʥʳʭ ʠ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʢʦʤʧʣʝʢʩʥʦ ʩ ʫʯʝʪʦʤ ʨʝʟʫʣʴʪʘʪʦʚ ʘʥʘʣʠʟʘ ʠ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ 

ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʠʙʠʨʠ ʠ ɸʨʢʪʠʢʠ, ʘ ʪʘʢʞʝ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʩʪʨʘʪʝʛʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ ʚʦʜʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʨʝʛʠʦʥʘʭ 

ʉʠʙʠʨʠ ʠ ʎʝʥʪʨʘʣʴʥʦʡ ɸʟʠʠ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʜʘʥʥʳʝ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ (ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʫʛʣʝʜʦʙʳʚʘʶʱʝʡ ʠ 

ʛʦʨʥʦʨʫʜʥʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʛʠʜʨʦʩʪʨʦʠʪʝʣʴʩʪʚʘ) ʠ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʥʘʚʦʜʥʝʥʠʷ, 

ʤʘʣʦʚʦʜʴʷ, ʟʘʩʫʭʠ, ʘʨʠʜʠʟʘʮʠʷ). 
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ɸʥʥʦʪʘʮʠʷ. ʇʦʢʘʟʘʥʳ ʩʦʜʝʨʞʘʪʝʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʠ ʦʪʣʠʯʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ 

ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʳ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʤʠʨʦʚʳʭ ʠ ʨʦʩʩʠʡʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʦʢʘʟʘʥʳ ʚʢʣʘʜ 

ʘʚʪʦʨʦʚ ʚ ʨʘʟʚʠʪʠʝ ʥʘʫʯʥʳʭ ʠʜʝʡ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʢʨʝʘʮʠʦʥʥʦʝ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʝ, ʨʝʢʨʝʘʮʠʦʥʥʦʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ, 

ʥʘʧʨʘʚʣʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʝʪʦʜʳ, ʨʘʩʯʝʪʳ 

ʉʦʟʚʫʯʥʳʝ ʩʣʦʚʦʩʦʯʝʪʘʥʠʷ ï ʨʝʢʨʝʘʮʠʦʥʥʦʝ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʝ ʠ 

ʨʝʢʨʝʘʮʠʦʥʥʦʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ï ʦʧʠʩʳʚʘʶʪ ʨʘʟʥʳʝ ʘʩʧʝʢʪʳ ʧʨʠʤʝʥʝʥʠʷ ʚʦʜʳ 

ʚ ʜʦʩʫʛʝ: ʦʪ ʙʝʟʦʙʠʜʥʦʛʦ ʩʦʟʝʨʮʘʥʠʷ ʚʦʜʥʦʡ ʛʣʘʜʠ ʜʦ ʩʙʨʦʩʘ ʦʪʨʘʙʦʪʘʥʥʳʭ ʚʦʜ 

ʦʙʲʝʢʪʘʤʠ ʛʦʩʪʝʧʨʠʠʤʩʪʚʘ. ʆʙʘ ʧʦʥʷʪʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʥʘʫʢʝ, ʥʦ ʦʥʠ ʥʝ 

ʜʝʪʘʣʠʟʠʨʦʚʘʥʳ, ʩʤʳʩʣ ʠʭ ʥʝ ʨʘʟʛʨʘʥʠʯʝʥ, ʯʘʩʪʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ ʧʦʣʷ ʥʝ 

ʩʬʦʨʤʠʨʦʚʘʥʳ. ʉ ʮʝʣʴʶ ʤʠʥʠʤʠʟʘʮʠʠ ʵʪʠʭ ʥʝʩʦʚʝʨʰʝʥʩʪʚ ʘʚʪʦʨʳ ʦʧʨʝʜʝʣʠʣʠ 

ʩʚʦʠʤʠ ʟʘʜʘʯʘʤʠ: 1) ʘʥʘʣʠʟ ʨʦʩʩʠʡʩʢʦʡ ʠ ʤʠʨʦʚʦʡ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʠ ʚ ʦʙʣʘʩʪʠ 

ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, 2) ʦʙʥʘʨʫʞʝʥʠʝ ʛʣʘʚʥʳʭ ʪʝʥʜʝʥʮʠʡ ʚ 

ʨʘʟʚʠʪʠʠ ʧʨʝʜʤʝʪʥʦʡ ʦʙʣʘʩʪʠ, 3) ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʢʪʦʨʦʚ ʠ ʪʦʯʝʢ ʨʦʩʪʘ ʜʣʷ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 4) ʮʝʣʝʚʦʡ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʧʦʠʩʢ ʠ 5) 

ʧʨʘʢʪʠʯʝʩʢʫʶ ʚʝʨʠʬʠʢʘʮʠʶ ʝʛʦ ʨʝʟʫʣʴʪʘʪʦʚ. ʄʝʪʦʜʠʯʝʩʢʦʡ ʙʘʟʦʡ ʜʣʷ ʨʝʰʝʥʠʷ 

ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʧʦʩʣʫʞʠʣ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʤʝʪʦʜʦʚ: ʦʪ ʯʠʩʪʦ 

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ (ʤʘʨʰʨʫʪʥʳʝ ʥʘʙʣʶʜʝʥʠʷ, ʦʧʠʩʘʪʝʣʴʥʳʡ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʠ 

ʜʨ.) ʜʦ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʭ (ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ, 

ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʡ ʠ ʜʨ.). 

ʈʝʢʨʝʘʮʠʦʥʥʦʝ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʝ ʚ ʧʝʨʚʦʡ ʩʚʦʝʡ ʬʦʨʤʫʣʠʨʦʚʢʝ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʢʘʢ ʜʝʷʪʝʣʴʥʦʩʪʴ ï ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʦʪʜʳʭʘ, ʩʧʦʨʪʘ, ʪʫʨʠʟʤʘ ʥʘ 

ʚʦʜʝ ʠ ʨʷʜʦʤ ʩ ʥʝʡ [1]. ʉ ʪʝʭ ʧʦʨ ʦʧʨʝʜʝʣʝʥʠʝ ʥʝ ʧʨʝʪʝʨʧʝʣʦ ʠʟʤʝʥʝʥʠʡ ʠ ʚ ʪʘʢʦʤ 

ʚʠʜʝ ʟʘʢʨʝʧʣʝʥʦ ʚ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʜʦʢʫʤʝʥʪʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ ɺʦʜʥʦʤ 

ʢʦʜʝʢʩʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʆʜʥʘʢʦ, ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ 

ʧʦʥʷʪʠʝ ʨʘʩʰʠʨʠʣʦʩʴ ʜʦ ʢʦʤʧʣʝʢʩʘ ʩʧʝʮʠʬʠʯʥʳʭ ʬʦʨʤ, ʚʦʟʜʝʡʩʪʚʠʡ, 

ʚʟʘʠʤʦʩʚʷʟʝʡ ʠ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʝʡ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʨʝʢʨʝʘʮʠʠ ʥʘ ʢʦʥʪʘʢʪʝ 

ʛʠʜʨʦʩʬʝʨʳ ʩ ʜʨʫʛʠʤʠ ʩʨʝʜʘʤʠ: ʧʨʠʨʦʜʥʳʤʠ (ʘʪʤʦʩʬʝʨʘ, ʣʠʪʦʩʬʝʨʘ, ʙʠʦʩʬʝʨʘ), 

ʩʦʮʠʘʣʴʥʳʤʠ (ʦʙʱʝʩʪʚʦ, ʩʦʦʙʱʝʩʪʚʦ, ʯʝʣʦʚʝʢ), ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ (ʦʪʨʘʩʣʴ, 

ʫʩʣʫʛʘ, ʧʦʪʨʝʙʠʪʝʣʴ). ɺ ʪʘʢʦʡ ʪʨʘʢʪʦʚʢʝ ʦʥʦ ʦʧʠʨʘʝʪʩʷ ʥʘ ʰʠʨʦʢʠʡ, ʧʦʯʪʠ 

ʥʝʦʛʨʘʥʠʯʝʥʥʳʡ ʩʧʝʢʪʨ ʨʝʩʫʨʩʦʚ (ʥʝ ʪʦʣʴʢʦ ʚʦʜʥʳʭ), ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʤʥʦʞʝʩʪʚʦ 

ʚʠʜʦʚ ʠ ʬʦʨʤ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ (ʚ ʪʦʤ ʯʠʩʣʝ ï ʧʘʩʩʠʚʥʳʭ ʠ ʦʧʦʩʨʝʜʦʚʘʥʥʳʭ) ʠ 
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ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʘʟʥʳʭ ʥʘʫʢ: ʦʪ ʭʠʤʠʠ ʜʦ ʧʩʠʭʦʣʦʛʠʠ ʠ 

ʧʦʣʠʪʦʣʦʛʠʠ.  

ʈʝʢʨʝʘʮʠʦʥʥʦʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ï ʥʘʦʙʦʨʦʪ, ʦʪʥʦʩʠʪʩʷ ʢ ʦʯʝʥʴ ʫʟʢʦʤʫ 

ʜʠʘʧʘʟʦʥʫ ʜʝʡʩʪʚʠʡ, ʩʚʷʟʘʥʥʳʭ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʩ ʧʨʷʤʳʤ ʟʘʙʦʨʦʤ ʚʦʜʳ ʠʟ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠʣʠ ʩʠʩʪʝʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ʇʦʪʨʝʙʣʝʥʠʝ ʚʦʜʳ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʣʷ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʨʝʢʨʝʘʥʪʦʚ 

ʠ ʧʝʨʩʦʥʘʣʘ (ʧʠʪʴʝ, ʛʦʪʦʚʢʘ ʧʠʱʠ, ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʝ ʧʨʦʮʝʜʫʨʳ), 

ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʥʦʤʝʨʥʦʛʦ ʬʦʥʜʘ, ʦʙʝʩʧʝʯʝʥʠʷ ʩʣʫʞʙ (ʩʪʦʣʦʚʘʷ, ʧʨʘʯʝʯʥʘʷ ʠ 

ʪ.ʧ.) ʠ ʧʦʣʠʚʘ ʪʝʨʨʠʪʦʨʠʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʝʩʫʨʩ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʲʝʤʝ ʠ 

ʥʦʨʤʘʪʠʚʥʦʤ ʢʘʯʝʩʪʚʝ ʪʝʭʥʠʯʝʩʢʦʡ ʠ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ 

ʥʘʫʯʥʳʭ ʦʙʣʘʩʪʷʭ, ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʧʨʠʥʷʪʠʝ ʢʦʥʢʨʝʪʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ, 

ʯʘʱʝ ʨʝʛʠʦʥʘʣʴʥʳʭ, ʨʝʰʝʥʠʡ. 

ʆʙʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʦʩʪʦʷʥʠʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʘʝʪ ʈʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʘʷ ʙʠʙʣʠʦʪʝʢʘ e-library.ru. ɺ ʥʝʡ ʧʦ 

ʢʣʶʯʝʚʦʤʫ ʩʣʦʚʫ çʨʝʢʨʝʘʮʠʦʥʥʦʝ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʝè ʦʧʨʝʜʝʣʷʝʪʩʷ 45 ʩʪʘʪʝʡ ʩ 

2008 ʧʦ 2022 ʛʛ. ʇʦ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʦʥʠ ʦʩʚʝʱʘʶʪ ʩʘʥʠʪʘʨʥʦ-

ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ 

ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʣʦʢʘʣʴʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ. ʇʦ ʢʣʶʯʝʚʦʤʫ ʩʣʦʚʫ 

çʨʝʢʨʝʘʮʠʦʥʥʦʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝè ʩʪʘʪʝʡ ʥʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚʦʚʩʝ. ɼʨʫʛʠʝ 

ʢʣʶʯʠ ʜʘʶʪ ʨʘʟʥʦʝ, ʥʦ ʪʘʢʞʝ ʥʝʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʪʝʡ: çʨʝʢʨʝʘʮʠʦʥʥʦʝ 

ʨʳʙʦʣʦʚʩʪʚʦè ï 22 ʩʪʘʪʴʠ, ʠʟʜʘʥʥʳʝ ʩ 2010 ʧʦ 2020 ʛʛ., çʚʦʜʥʘʷ ʨʝʢʨʝʘʮʠʷè ï 10 

(2005-2021 ʛʛ.), çʧʨʠʙʨʝʞʥʘʷ ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʟʦʥʘè (2013-2021 ʛʛ.) ʠ 

çʨʝʢʨʝʘʮʠʦʥʥʳʝ ʚʦʜʦʝʤʳè (2009-2019 ʛʛ.) ï ʧʦ 8, çʨʝʢʨʝʘʮʠʦʥʥʦʝ ʨʳʙʦʚʦʜʩʪʚʦè 

(2010-2011 ʛʛ.) ʠ çʨʝʢʨʝʘʮʠʦʥʥʳʡ ʜʘʡʚʠʥʛè (2011-2020 ʛʛ.) ï ʧʦ 7, 

çʨʝʢʨʝʘʮʠʦʥʥʳʡ ʣʦʚè (1999-2019 ʛʛ.) ï 6, çʚʦʜʥʳʝ ʚʠʜʳ ʨʝʢʨʝʘʮʠʠè (2016-2021 

ʛʛ.) ï 4, çʚʦʜʥʳʝ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳè (2014-2016 ʛʛ.), çʤʦʨʩʢʘʷ ʨʝʢʨʝʘʮʠʷè 

(2010-2016 ʛʛ.), çʧʨʠʤʦʨʩʢʘʷ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʟʦʥʘè (2021 ʛ.), 

çʇʨʠʘʟʦʚʩʢʘʷ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʘʷ ʟʦʥʘè (2012-2016 ʛʛ.), çʨʝʢʨʝʘʮʠʦʥʥʳʝ 

ʘʢʚʘʪʦʨʠʠè (2017-2021 ʛʛ.) ï ʧʦ 3, çʘʢʚʘʣʴʥʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʢʦʤʧʣʝʢʩè (2018 ʛ.) 

ʠ çʚʠʜʳ ʚʦʜʥʦʡ ʨʝʢʨʝʘʮʠʠè (2019 ʛ.) ï ʧʦ 2 ʩʪʘʪʴʠ. 

ʉʢʨʦʤʥʦʝ ʯʠʩʣʦ ʧʫʙʣʠʢʘʮʠʡ (135 ʟʘ 24 ʛʦʜʘ) ʠ ʠʭ ʧʨʦʙʣʝʤʥʘʷ 

ʥʝʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʛʦʚʦʨʷʪ ʦ ʙʝʩʩʠʩʪʝʤʥʦʩʪʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʦ 

ʪʝʦʨʝʪʠʯʝʩʢʦʡ ʥʝʨʘʟʚʠʪʦʩʪʠ ʧʘʨʘʜʠʛʤʳ. ɻʦʜʳ ʠʟʜʘʥʠʡ, ʧʦʤʠʤʦ ʤʦʣʦʜʦʩʪʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʝʟʘʩʣʫʞʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʠʥʪʝʨʝʩʘ ʢ ʦʪʜʝʣʴʥʳʤ 

ʥʘʧʨʘʚʣʝʥʠʷʤ ʠʟʫʯʝʥʠʷ ʦʪʜʳʭʘ ʫ ʚʦʜʳ. 

ʉ ʧʦʟʠʮʠʠ ʛʝʦʛʨʘʬʠʠ ʠ ʛʝʦʵʢʦʣʦʛʠʠ ʩʦʜʝʨʞʘʥʠʝ ʧʫʙʣʠʢʘʮʠʡ ʦʪʨʘʞʘʝʪ 

ʚʘʞʥʝʡʰʠʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʚʝʢʪʦʨʳ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ:  

ï ʠʟʫʯʝʥʠʝ ʢʘʯʝʩʪʚʘ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʩʨʝʜ; 

ï ʠʟʫʯʝʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʡ ʨʝʢʨʝʘʮʠʠ, ʵʢʦʩʠʩʪʝʤ ʠ ʙʠʦʪʳ; 

ï ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʧʨʠʨʦʜʥʳʭ ʩʠʣ ʥʘ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʧʣʷʞʠ ʠ ʟʜʦʨʦʚʴʝ 

ʯʝʣʦʚʝʢʘ. 

ɹʦʣʝʝ ʯʝʤ ʧʦʣʦʚʠʥʘ ʨʘʙʦʪ ʚ ʦʙʣʘʩʪʠ ʢʘʯʝʩʪʚʘ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʩʨʝʜ ʩʚʷʟʘʥʘ 

ʩ ʧʦʣʫʯʝʥʠʝʤ ʜʘʥʥʳʭ ʦ ʭʠʤʠʯʝʩʢʠʭ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ 
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ʚʦʜʳ, ʧʝʩʢʘ ʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʘ ʪʘʢʞʝ ʩ ʦʮʝʥʢʦʡ ʨʠʩʢʦʚ ʜʣʷ ʟʜʦʨʦʚʴʷ 

ʯʝʣʦʚʝʢʘ ʧʨʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʠ. ʏʠʩʣʦ ʠ ʢʘʯʝʩʪʚʦ ʪʘʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʩʪʝʪ, 

ʨʘʚʥʦ ʢʘʢ ʠ ʪʝʭ, ʢʦʪʦʨʳʝ ʦʮʝʥʠʚʘʶʪ ʚʣʠʷʥʠʝ ʩʙʨʦʩʘ ʩʪʦʯʥʳʭ ʚʦʜ ʚ 

ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʩʨʝʜʳ. ɸʢʪʫʘʣʠʟʠʨʫʝʪʩʷ ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ 

ʥʘ ʤʘʩʰʪʘʙʳ ʠ ʧʦʚʝʜʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʡ. ʈʘʟʚʠʚʘʶʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠʝ, 

ʤʝʪʦʜʠʯʝʩʢʠʝ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʫʪʦʯʥʝʥʠʷ ʦʮʝʥʢʠ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʨʠʩʢʦʚ, ʩ ʥʠʤ 

ʩʚʷʟʘʥʥʳʭ. 

ʀʟ-ʟʘ ʜʝʬʠʮʠʪʘ ʥʘʫʯʥʳʭ ʠʜʝʡ ʧʦ ʨʷʜʫ ʪʝʤ, ʘ ʪʘʢʞʝ ʠʟ-ʟʘ ʩʧʝʮʠʬʠʢʠ 

ʨʦʩʩʠʡʩʢʠʭ ʨʝʢʨʝʘʮʠʠ ʠ ʭʦʟʷʡʩʪʚʘ ʜʣʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʥʘʠʙʦʣʝʝ 

ʚʘʞʥʳ ʚʦʧʨʦʩʳ ʦʧʨʝʜʝʣʝʥʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʢʘʯʝʩʪʚʘ ʨʝʢʨʝʘʮʠʦʥʥʳʭ 

ʩʨʝʜ ʥʘ ʚʥʫʪʨʠʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʦʟʝʨʘʭ ʠ ʨʝʢʘʭ, ʘ ʪʘʢʞʝ ʩʨʘʚʥʠʪʝʣʴʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʛʨʷʟʥʝʥʠʡ ʥʘ ʨʝʯʥʳʭ ʠ ʦʟʝʨʥʳʭ ʧʣʷʞʘʭ ʚ ʨʘʟʥʳʭ ʧʨʠʨʦʜʥʳʭ 

ʟʦʥʘʭ. ʆʧʨʝʜʝʣʝʥʥʳʡ ʠʥʪʝʨʝʩ ʩʚʷʟʘʥ ʩ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʩʨʘʚʥʠʪʝʣʴʥʦʡ ʦʮʝʥʢʦʡ 

ʤʠʢʨʦʙʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʪ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʠʩʪʦʯʥʠʢʦʚ: ʦʪ ʩʢʦʧʣʝʥʠʡ 

ʚʦʜʦʧʣʘʚʘʶʱʝʡ ʧʪʠʮʳ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʜʦ ʤʘʩʩʦʚʳʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʨʝʢʨʝʘʥʪʦʚ ʚ ʤʝʩʪʘʭ ʦʪʜʳʭʘ. ʊʘʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʩʪʨʝʙʦʚʘʥʳ 

ʧʨʘʢʪʠʢʦʡ ʫʧʨʘʚʣʝʥʠʷ ʧʨʠʙʨʝʞʥʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʦʣʦʥʛʠʨʦʚʘʥʥʦʛʦ ʢʘʯʝʩʪʚʘ ʵʢʦʩʠʩʪʝʤ ʠ ʫʩʣʦʚʠʡ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ [2]. 

ʄʠʨʦʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʘʩʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʨʝʢʨʝʘʮʠʠ ʥʘ ʵʢʦʩʠʩʪʝʤʳ ʠ 

ʙʠʦʪʫ ʧʣʷʞʝʡ ʦʪʥʦʩʷʪʩʷ ʢ ʦʙʣʘʩʪʠ ʫʧʨʘʚʣʝʥʠʷ. ɺ ʥʠʭ ʦʮʝʥʠʚʘʶʪʩʷ ʨʝʩʫʨʩʳ, 

ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʥʘʛʨʫʟʢʠ ʠ ʧʦʩʣʝʜʩʪʚʠʷ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʨʝʢʨʝʘʮʠʦʥʥʳʭ 

ʧʨʦʝʢʪʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʪʘʢʠʭ ʨʘʙʦʪ ʟʘʢʣʶʯʘʶʪʩʷ ʚ ʨʘʟʨʘʙʦʪʢʘʭ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʦʙʝʨʝʞʴʷʤʠ ʣʦʢʘʣʴʥʳʭ ʚʦʜʦʝʤʦʚ ʠʣʠ ʧʣʷʞʝʡ ʠ 

ʧʦʢʘ ʥʝ ʦʙʦʙʱʝʥʳ. ʕʪʦ ʦʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʥʘʫʯʥʳʭ ʟʘʜʘʯ ʙʣʠʞʘʡʰʝʛʦ 

ʙʫʜʫʱʝʛʦ. ʋʩʠʣʠʚʘʶʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʦʧʘʩʥʦʩʪʝʡ ʥʘ ʧʣʷʞʘʭ ʦʪ 

ʜʦʙʳʯʠ ʙʠʦʪʳ, ʤʫʩʦʨʘ ʠ ʪʨʘʥʩʧʦʨʪʘ.  

ʈʦʩʩʠʡʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʦʪʣʠʯʘʶʪʩʷ ʥʝʜʦʫʯʝʪʦʤ 

ʧʨʠʙʨʝʞʥʦʡ ʩʧʝʮʠʬʠʢʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, 

ʧʦʩʢʦʣʴʢʫ ʚʦʣʴʥʦ ʠʩʧʦʣʴʟʫʶʪ ʥʘʨʘʙʦʪʢʠ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, 

ʯʪʦ ʧʦʪʝʥʮʠʘʣʴʥʦ ʠʩʢʘʞʘʝʪ ʨʝʟʫʣʴʪʘʪʳ. ʇʦʵʪʦʤʫ ʜʣʷ ʩʦʦʪʝʯʝʩʪʚʝʥʥʠʢʦʚ ʚʘʞʥʦ 

ʩʬʦʨʤʠʨʦʚʘʪʴ ʩʧʝʮʠʘʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʝ ʧʦʣʝ, ʛʜʝ ʜʣʷ ʨʝʢʨʝʘʮʠʦʥʥʳʭ 

ʧʣʷʞʝʡ ʙʳʣʠ ʙʳ ʜʝʪʘʣʠʟʠʨʦʚʘʥʳ ʠ ʫʪʦʯʥʝʥʳ ʧʨʠʙʨʝʞʥʦʝ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ, 

ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʦʧʘʩʥʦʩʪʠ, ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʡ ʠ ʧʝʨʝʥʦʩʘ ʟʘʛʨʷʟʥʝʥʠʡ 

ʩ ʫʯʝʪʦʤ ʨʦʩʩʠʡʩʢʦʡ ʩʧʝʮʠʬʠʢʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʵʢʦʩʠʩʪʝʤʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ 

ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʟʘʥʷʪʠʡ [3]. 

ɺ ʠʟʫʯʝʥʠʠ ʧʨʦʷʚʣʝʥʠʡ ʧʨʠʨʦʜʥʳʭ ʩʠʣ ʥʘ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʧʣʷʞʘʭ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʫʛʨʦʟʳ ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʛʝʥʝʟʠʩʘ. 

ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʧʦʪʝʨʷ ʧʣʦʱʘʜʠ ʧʣʷʞʘ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠʟ-ʟʘ ʥʘʚʦʜʥʝʥʠʡ ʠ 

ʚʳʟʚʘʥʥʦʡ ʠʤʠ ʵʨʦʟʠʠ. ʀʩʩʣʝʜʫʶʪʩʷ ʚʨʝʜ ʟʜʦʨʦʚʴʶ ʦʪʜʳʭʘʶʱʠʭ ʠ 

ʧʦʚʝʜʝʥʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ, ʚʣʠʷʶʱʠʝ ʥʘ ʙʝʟʦʧʘʩʥʦʩʪʴ ʥʘ ʧʣʷʞʘʭ. ʀʟʫʯʘʶʪʩʷ 

ʧʨʠʯʠʥʳ ʠ ʤʘʩʰʪʘʙʳ ʛʠʙʝʣʠ ʠ ʪʨʘʚʤʠʨʦʚʘʥʠʷ ʧʣʦʚʮʦʚ ʚ ʚʦʜʝ ʠʣʠ ʦʪʜʳʭʘʶʱʠʭ 

ʥʘ ʩʢʘʣʠʩʪʳʭ ʧʣʷʞʘʭ. 
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ʋʯʠʪʳʚʘʷ ʥʝʙʦʣʴʰʦʝ ʯʠʩʣʦ ʪʝʤʘʪʠʯʝʩʢʠʭ ʨʘʙʦʪ ʨʦʩʩʠʷʥ ʚ ʵʪʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʨʘʩʪʫʱʠʡ ʠʥʪʝʨʝʩ ʢ ʪʝʤʝ ʚ ʤʠʨʦʚʦʤ ʥʘʫʯʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʠ ʟʘʧʨʦʩ 

ʧʨʘʢʪʠʢʠ ʚʥʫʪʨʝʥʥʝʛʦ ʪʫʨʠʟʤʘ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʧʨʠʢʣʘʜʥʳʝ 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ, ʛʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʨʦʝʢʪʳ 

ʢ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. ʉʦʜʝʨʞʘʥʠʝ ʠʭ ʤʦʞʝʪ ʙʳʪʴ 

ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʚʳʷʚʣʝʥʠʝʤ ʢʦʥʢʨʝʪʥʳʭ ʧʨʠʨʦʜʥʳʭ ʨʠʩʢʦʚ ʠ ʠʭ ʧʨʦʷʚʣʝʥʠʡ ʥʘ 

ʢʦʥʢʨʝʪʥʳʭ ʧʣʷʞʘʭ ʠ ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ ʚʠʜʦʚ ʦʪʜʳʭʘ, ʪʘʢ ʠ ʩ ʧʦʠʩʢʦʤ ʩʧʝʮʠʬʠʢʠ 

ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʧʣʷʞʘʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ʨʘʟʥʦʛʦ ʪʠʧʘ (ʤʦʨʷ, ʨʝʢʠ, ʦʟʝʨʘ, 

ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʚʦʜʦʝʤʳ) ʠ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʨʘʟʥʳʭ ʧʨʠʨʦʜʥʳʭ ʟʦʥʘʭ. 

ʉ 2017 ʧʦ 2022 ʛʛ. ʩ ʮʝʣʴʶ ʨʘʟʚʠʪʠʷ ʠʜʝʡ ʢʦʣʣʝʛ ʘʚʪʦʨʳ ʨʝʘʣʠʟʦʚʘʣʠ ʨʷʜ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʧʨʦʝʢʪʦʚ ʧʦ ʚʦʜʥʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʧʨʦʙʣʝʤʘʪʠʢʝ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʭ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʪʨʝʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʦʙʟʦʨʘʭ [2-4], ʰʝʩʪʠ ʩʪʘʪʴʷʭ ʧʦ ʤʝʪʦʜʠʢʝ 

ʦʮʝʥʢʠ ʚʦʜʦʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʜʣʷ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ [5-10], 

ʜʚʫʭ ï ʧʦ ʚʦʧʨʦʩʘʤ ʦʮʝʥʢʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ 

ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ [11, 12], ʜʚʫʭ ï ʧʦ ʦʮʝʥʢʝ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʥʘʛʨʫʟʢʠ ʠ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʥʘ ʧʦʙʝʨʝʞʴʷʭ [13, 14], ʯʝʪʳʨʝʭ ʩʪʘʪʴʷʭ ï ʧʦ ʦʙʱʠʤ ʚʦʧʨʦʩʘʤ 

ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ [15-18]. 

ɺʘʞʥʝʡʰʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʷʚʣʷʶʪʩʷ: 

ï ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ 

ʚʦʜʦʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ʄʝʪʦʜ ʩʦʩʪʦʠʪ ʚ ʦʧʨʝʜʝʣʝʥʠʠ ʧʦʪʝʥʮʠʘʣʘ, 

ʦʧʠʩʳʚʘʝʤʦʛʦ ʢʘʢ ʢʦʤʧʣʝʢʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʠ ʧʨʠʤʳʢʘʶʱʠʭ ʢ ʥʝʤʫ 

ʦʢʦʣʦʚʦʜʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚ, ʧʦ ʢʦʤʧʣʝʢʩʥʳʤ ʢʨʠʪʝʨʠʷʤ (ʬʠʟʠʦʥʦʤʠʯʝʩʢʠʡ, 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ, ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ), ʫʚʷʟʳʚʘʶʱʠʤ ʚ ʬʦʨʤʫ ʢʦʤʧʦʥʝʥʪʘ 

ʣʘʥʜʰʘʬʪʘ ʦʙʱʝʧʨʠʥʷʪʳʝ ʚ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʦʮʝʥʢʝ ʧʦʢʘʟʘʪʝʣʠ. ʉ ʝʛʦ ʧʦʤʦʱʴʶ 

ʦʧʨʝʜʝʣʝʥ ʚʦʜʦʨʝʩʫʨʩʥʳʡ ʧʦʪʝʥʮʠʘʣ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʜʣʷ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ 

ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʳ ʧʦ ʩʪʝʧʝʥʠ ʮʝʣʝʚʦʡ 

ʧʨʠʛʦʜʥʦʩʪʠ. ʇʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʤʝʪʦʜʘ ʩʚʷʟʘʥʦ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ 

ʦʧʝʨʝʞʘʶʱʝʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʩʠʩʪʝʤʥʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ 

ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʛʨʘʥʠʮʘʭ ʧʨʠʨʦʜʥʳʭ ʠʣʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʝʛʠʦʥʦʚ ʩ ʫʯʝʪʦʤ 

ʩʧʝʮʠʬʠʢʠ ʤʝʩʪʥʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʫʨʦʚʥʷ ʠʭ ʦʩʚʦʝʥʥʦʩʪʠ ʠ ʧʦʪʨʝʙʣʝʥʠʷ. 

ʇʦʜʜʝʨʞʠʚʘʷ ʧʨʠʥʷʪʠʝ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʤʝʪʦʜ ʧʦʟʚʦʣʷʝʪ ʚ ʧʝʨʚʦʤ 

ʧʨʠʙʣʠʞʝʥʠʠ ʥʘʤʝʪʠʪʴ ʪʦʯʢʠ ʨʦʩʪʘ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ 

ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ [6, 8, 9, 10]; 

ï ʤʝʪʦʜʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʦʮʝʥʢʝ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʫʱʝʨʙʘ ʦʙʲʝʢʪʘʤ ʨʝʢʨʝʘʮʠʠ 

ʠ ʨʝʢʨʝʘʮʠʦʥʥʳʤ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʷʤ ʦʪ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʜ. ʇʦʜʭʦʜ 

ʩʠʥʪʝʟʠʨʫʝʪ ʦʪʨʘʩʣʝʚʳʝ ʧʦʣʦʞʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʤʝʪʦʜʠʢʠ ʌɻʋʇ çɺʀʕʄʉè 

[19] ʠ ʘʚʪʦʨʩʢʠʝ ʧʦʣʦʞʝʥʠʷ ʥʝʤʦʥʝʪʘʨʥʦʛʦ ʧʦʜʭʦʜʘ ʩ ʦʙʱʝʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʧʦʟʠʮʠʡ 

[11, 12]. ʅʘ ʦʩʥʦʚʘʥʠʠ ʤʝʪʦʜʘ ʦʧʨʝʜʝʣʝʥ ʧʨʷʤʦʡ ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʫʱʝʨʙ ʦʪ ʨʝʯʥʳʭ 

ʥʘʚʦʜʥʝʥʠʡ ʨʝʢʨʝʘʮʠʦʥʥʳʤ ʦʙʲʝʢʪʘʤ ʠ ʥʘʩʝʣʝʥʠʶ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʏʘʨʳʰ ʚ ʛʦʨʥʦʡ 

ʯʘʩʪʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. ʆʧʨʝʜʝʣʝʥʳ ʨʘʟʤʝʨ ʝʞʝʛʦʜʥʦʛʦ ʫʱʝʨʙʘ ʤʝʩʪʥʳʤ 

ʨʝʢʨʝʘʮʠʦʥʥʳʤ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʷʤ ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʩʤʝʥʳ ʤʝʩʪʘ ʦʪʜʳʭʘ, ʘ 

ʪʘʢʞʝ ʫʱʝʨʙ ʨʝʢʨʝʘʮʠʦʥʥʳʤ ʧʣʦʱʘʜʷʤ ʧʨʠ ʚʳʥʫʞʜʝʥʥʦʤ ʠʩʢʣʶʯʝʥʠʠ ʧʦʙʝʨʝʞʴʷ 

ʠʟ ʮʝʣʝʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʈʝʘʣʠʟʘʮʠʷ ʤʝʪʦʜʘ, ʢʨʦʤʝ ʧʦʣʫʯʝʥʠʷ ʮʝʥʥʳʭ 
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ʧʨʘʢʪʠʯʝʩʢʠʭ ʩʚʝʜʝʥʠʡ, ʧʦʟʚʦʣʠʣʘ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʘʟʚʠʪʠʷ 

ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʦʩʥʦʚ ʦʮʝʥʢʠ ʚʦʟʤʦʞʥʳʭ ʦʧʘʩʥʦʩʪʝʡ ʠ ʠʭ ʧʦʩʣʝʜʩʪʚʠʡ 

ʠʩʭʦʜʷ ʠʟ ʤʥʦʛʦʤʝʨʥʦʩʪʠ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ [12]; 

ï ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ. ʆʧʠʨʘʝʪʩʷ ʥʘ 

ʥʦʨʤʘʪʠʚʳ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ [20, 21] ʠ ʦʪʜʝʣʴʥʳʝ ʧʦʣʦʞʝʥʠʷ ʤʝʪʦʜʠʢʠ ʪʝʢʫʱʝʡ 

(ʨʝʢʨʝʘʮʠʦʥʥʦʡ) ʝʤʢʦʩʪʠ [22, 23]. ʉ ʧʦʤʦʱʴʶ ʤʝʪʦʜʠʢʠ ʨʘʩʩʯʠʪʘʥʦ ʬʘʢʪʠʯʝʩʢʦʝ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʦʙʝʨʝʞʠʡ ʊʝʣʝʮʢʦʛʦ ʦʟʝʨʘ ʚ 

ʈʝʩʧʫʙʣʠʢʝ ɸʣʪʘʡ [13] ʠ ʦʟʝʨʘ ɼʫʩ-ʍʦʣʴ (ʉʚʘʪʠʢʦʚʦ) ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʳʚʘ [14]. 

ʇʦʣʫʯʝʥʥʳʝ ʩʚʝʜʝʥʠʷ ʧʦʟʚʦʣʠʣʠ ʦʧʨʝʜʝʣʠʪʴ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʥʘʛʨʫʟʢʠ ʥʘ 

ʦʭʨʘʥʷʝʤʳʝ ʵʢʦʩʠʩʪʝʤʳ ʚ ɸʣʪʘʡʩʢʦʤ ʟʘʧʦʚʝʜʥʠʢʝ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʘʤʷʪʥʠʢʘ 

ʧʨʠʨʦʜʳ çʆʟʝʨʦ ɼʫʩ-ʍʦʣʴè, ʘ ʪʘʢʞʝ ʚʳʷʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʡ ʤʝʩʪʥʳʭ 

ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʧʨʘʢʪʠʢ. 

ʀʩʭʦʜʷ ʠʟ ʦʙʲʝʢʪʠʚʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ (ʠʛʥʦʨʠʨʦʚʘʪʴ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʪʨʝʙʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚ ʦʪʜʳʭʝ ʥʝ ʚʦʟʤʦʞʥʦ, ʚ ʩʠʣʫ ʩʦʮʠʘʣʴʥʦ-ʧʦʣʠʪʠʯʝʩʢʠʭ 

ʧʨʠʯʠʥ ʛʝʦʛʨʘʬʠʷ ʧʫʪʝʰʝʩʪʚʠʡ ʩʫʞʘʝʪʩʷ, ʚʦʟʜʝʡʩʪʚʠʷ ʨʝʢʨʝʘʮʠʠ ʥʘ ʚʥʫʪʨʝʥʥʠʝ 

ʨʝʛʠʦʥʘʣʴʥʳʝ ʠ ʣʦʢʘʣʴʥʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʫʩʠʣʠʚʘʶʪʩʷ, ʨʝʢʨʝʘʮʠʷ 

ʚʩʪʨʘʠʚʘʝʪʩʷ ʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ ʨʝʛʠʦʥʦʚ, ʜʘʞʝ ʥʝ 

ʦʙʣʘʜʘʶʱʠʭ ʢʫʨʦʨʪʥʳʤʠ ʨʝʩʫʨʩʘʤʠ) ʩʣʝʜʫʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʨʘʩʪʫʱʝʡ ʨʦʣʠ 

ʚʦʜʥʦʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʙʣʦʢʘ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʨʘʙʦʪʘʭ, 

ʧʦʜʜʝʨʞʠʚʘʶʱʠʭ ʧʨʠʥʷʪʠʝ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʝʰʝʥʠʡ. ɺ ʵʪʦʡ ʩʚʷʟʠ 

ʧʨʝʜʣʦʞʝʥʥʳʝ ʠʜʝʠ ʠ ʤʝʪʦʜʳ ʧʦʣʝʟʥʳ ʚ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʜʣʷ ʧʦʩʣʝʜʫʶʱʠʭ 

ʥʘʫʯʥʳʭ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʠ ʪʚʦʨʯʝʩʪʚʘ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʶʪ ʤʥʦʞʝʩʪʚʦ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʝʢʪʦʨʦʚ ʨʘʟʚʠʪʠʷ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʀɺʕʇ ʉʆ ʈɸʅ (ʧʨʦʝʢʪ 

No 0306-2021-0002). 
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 Abstract. The paper presents the content features and differences of recreational water use and 

recreational water consumption. The most important national and international trends in thematic 

studies are discussed. The authors' contribution to developing scientific ideas as well as the findings 
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ʉʂʀʆɺʆ ï ʇʈʆɹʃɽʄʓ ʀ ʈɽʐɽʅʀʗ 

ɹʝʣʷʝʚ ʉ.ɼ., ʂʦʩʦʣʘʧʦʚ ɸ.ɽ. 

ʈʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ (ʌɻɹʋ ʈʦʩʅʀʀɺʍ), ɽʢʘʪʝʨʠʥʙʫʨʛ ï ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ, ʈʦʩʩʠʷ 

e-mail: Sergey.Belyaev@voda.gov.ru 

ɸʥʥʦʪʘʮʠʷ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʉʂʀʆɺʆ ʚʳʷʚʣʝʥʳ ʩʫʱʝʩʪʚʝʥʥʳʝ ʧʨʦʙʝʣʳ 

ʚ ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʤ ʦʙʝʩʧʝʯʝʥʠʠ. ɺ ʜʦʢʣʘʜʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʚʥʝʩʝʥʠʶ 

ʠʟʤʝʥʝʥʠʡ ʚ ʜʝʡʩʪʚʫʶʱʠʝ ʜʦʢʫʤʝʥʪʳ ʩ ʮʝʣʴʶ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʉʂʀʆɺʆ ʢʘʢ 

ʠʥʩʪʨʫʤʝʥʪʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʝʯʥʳʭ 

ʙʘʩʩʝʡʥʘʭ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʉʂʀʆɺʆ, ʤʝʪʦʜʠʢʘ, ʧʨʠʦʨʠʪʝʪʳ, ʣʠʤʠʪʳ 

ɺʚʝʜʝʥʠʝ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɺʦʜʥʳʤ ʢʦʜʝʢʩʦʤ ʉʭʝʤʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʦʭʨʘʥʳ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ (ʉʂʀʆɺʆ) çʷʚʣʷʶʪʩʷ ʦʩʥʦʚʦʡ ʦʩʫʱʝʩʪʚʣʝʥʠʷ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʭʨʘʥʝ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʚ 

ʛʨʘʥʠʮʘʭ ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʦʚè. ɺ 2014ï2015 ʛʛ. ʙʳʣʠ ʫʪʚʝʨʞʜʝʥʳ 69 ʉʂʀʆɺʆ. 

ʅʘʢʦʧʣʝʥʥʳʡ ʦʧʳʪ ʠʭ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ [1, 2] ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʘʣʠʯʠʠ 

ʩʫʱʝʩʪʚʝʥʥʳʭ ʧʨʦʙʝʣʦʚ ʠ ʧʨʦʪʠʚʦʨʝʯʠʡ ʚ ʥʦʨʤʘʪʠʚʥʦʤ ʠ ʤʝʪʦʜʠʯʝʩʢʦʤ 

ʦʙʝʩʧʝʯʝʥʠʠ. ʉʣʝʜʩʪʚʠʝʤ ʵʪʦʛʦ ʩʪʘʣʘ ʩʣʘʙʘʷ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʴ ʉʂʀʆɺʆ ʧʨʠ 

ʨʝʰʝʥʠʠ ʘʢʪʫʘʣʴʥʳʭ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʘʜʘʯ, ʥʝʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʠʩʧʦʣʥʝʥʠʷ 

ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʉʂʀʆɺʆ ʤʝʨʦʧʨʠʷʪʠʡ.  

ʎʝʣʴ ʜʦʢʣʘʜʘ: ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʢʦʨʨʝʢʪʠʨʦʚʢʝ 

ʜʝʡʩʪʚʫʶʱʠʭ ʄʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʡ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʉʂʀʆɺʆ ʠ ʜʨ. ʜʦʢʫʤʝʥʪʦʚ, 

ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʚʦʜʠʤʦʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʉʂʀʆɺʆ. 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʆʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʨʘʤʢʘʭ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʷʚʣʷʶʪʩʷ 

ʜʝʡʩʪʚʫʶʱʠʝ ʥʦʨʤʘʪʠʚʥʳʝ ʧʨʘʚʦʚʳʝ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʝ ʜʦʢʫʤʝʥʪʳ: 

- ɺʦʜʥʳʡ ʢʦʜʝʢʩ ʈʌ; 

- ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ çʆʙ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè (ʜʘʣʝʝ ï ʌɿ-ʆʆʉ); 

- ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ çʆʙ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʝè (ʌɿ-ʕʕ); 

- ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ çʆ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ 
ʌʝʜʝʨʘʮʠʠè (ʌɿ-ʉʇ); 

- ʇʨʘʚʠʣʘ ʨʘʟʨʘʙʦʪʢʠ ʉʂʀʆɺʆ (ʇʨʘʚʠʣʘ); 

- ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʩʭʝʤ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ (ʄʝʪʦʜʠʢʘ). 

ɼʦʢʫʤʝʥʪʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʥʘ ʧʦʣʥʦʪʫ ʠ ʥʝʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴ ʩ ʫʯʝʪʦʤ 

ʥʘʢʦʧʣʝʥʥʦʛʦ ʦʧʳʪʘ ʠʭ ʧʨʠʤʝʥʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ 

ʫʪʚʝʨʞʜʝʥʥʳʭ 69 ʉʂʀʆɺʆ. 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʇʨʠʚʝʜʝʤ ʦʩʥʦʚʥʳʝ ʠʟ ʚʳʷʚʣʝʥʥʳʭ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʙʣʝʤ ʠ 

ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʠʭ ʫʩʪʨʘʥʝʥʠʶ. 

1. ʅʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʩʪʘʪʫʩʘ ʉʂʀʆɺʆ ʠ ʤʝʭʘʥʠʟʤʦʚ ʝʝ ʠʩʧʦʣʥʝʥʠʷ 

ʂʦʜʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʨʤʠʥʘ ʉʂʀʆɺʆ ʥʝʪ. ɽʩʪʴ ʣʠʰʴ ʥʝ 

ʚʧʦʣʥʝ ʷʩʥʳʝ ʥʦʨʤʳ, ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʝʝ ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʠ ʩʦʜʝʨʞʘʥʠʝ. ʊʘʢ ʚ 

ʩʪ. 33 ɺʦʜʥʦʛʦ ʢʦʜʝʢʩʘ ʜʘʥʳ ʩʚʝʜʝʥʠʷ ʧʦ ʮʝʣʷʤ, ʩʦʩʪʘʚʫ ʠ ʨʝʟʫʣʴʪʘʪʘʤ 

ʨʘʟʨʘʙʦʪʢʠ ʉʂʀʆɺʆ. ʇʨʠ ʵʪʦʤ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʉʂʀʆɺʆ çʷʚʣʷʶʪʩʷ 

ʦʙʷʟʘʪʝʣʴʥʳʤʠ ʜʣʷ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠè, ʘ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʦʥʠ 

ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʚ ʮʝʣʷʭ ʦʧʨʝʜʝʣʝʥʠʷ çʦʩʥʦʚʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡè ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ çʧʨʝʜʧʦʣʘʛʘʝʤʳʡ ʦʙʲʝʤ ʥʝʦʙʭʦʜʠʤʳʭ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʜʣʷ 

ʨʝʘʣʠʟʘʮʠʠ...è. ʅʝ ʚʧʦʣʥʝ ʷʩʥʦ, ʢʘʢ çʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷè ʠ çʧʨʝʜʧʦʣʘʛʘʝʤʳʝ 

ʦʙʲʝʤʳè ʤʦʛʫʪ ʙʳʪʴ ʦʙʷʟʘʪʝʣʴʥʳʤʠ.  

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʠʟ ʇʨʘʚʠʣ ʩʣʝʜʫʝʪ, ʯʪʦ ʉʂʀʆɺʆ ʥʝ ʠʤʝʝʪ ʧʨʷʤʦʛʦ 

ʜʝʡʩʪʚʠʷ, ʥʝ ʷʚʣʷʝʪʩʷ ʧʣʘʥʦʤ ʤʝʨʦʧʨʠʷʪʠʡ, ʘ ʣʠʰʴ ʩʣʫʞʠʪ ʦʩʥʦʚʦʡ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʧʨʠʥʷʪʠʷ ʪʘʢʠʭ ʧʣʘʥʦʚ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʠ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʤʝʶʱʠʤʠʩʷ ʢʦʤʧʝʪʝʥʮʠʷʤʠ ʠ ʨʝʩʫʨʩʘʤʠ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, 

ʄʝʪʦʜʠʢʘ ʧʨʝʜʧʠʩʳʚʘʝʪ ʨʘʟʨʘʙʦʪʢʫ ʧʝʨʝʯʥʷ ʤʝʨʦʧʨʠʷʪʠʡ, ʧʷʪʠʣʝʪʥʠʭ ʧʨʦʛʨʘʤʤ 

ʧʦ ʠʭ ʨʝʘʣʠʟʘʮʠʠ ʩ ʨʘʟʙʠʚʢʦʡ ʧʦ ʛʦʜʘʤ. ʇʨʦʛʨʘʤʤʳ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʉʂʀʆɺʆ ʜʦʣʞʥʳ ʙʳʪʴ ʨʝʘʣʠʟʦʚʘʥʳ ʦʨʛʘʥʘʤʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ 

ʚʣʘʩʪʠ ʚʩʝʭ ʫʨʦʚʥʝʡ çʧʦ ʠʩʪʦʯʥʠʢʘʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʦʪʨʘʞʝʥʥʳʤ ʚ 

ʇʨʦʛʨʘʤʤʝè. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʩʝ ʚʳʛʣʷʜʠʪ ʪʘʢ (ʠ ʙʳʣʦ ʨʝʘʣʠʟʦʚʘʥʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʉʂʀʆɺʆ), ʯʪʦ ʉʂʀʆɺʆ ʜʦʣʞʥʘ ʩʦʜʝʨʞʘʪʴ ʜʝʪʘʣʴʥʫʶ ʧʨʦʛʨʘʤʤʫ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʠʣʠ ʜʘʞʝ ï ʧʣʘʥ, ʩʦ ʩʨʦʢʘʤʠ, ʦʙʲʝʤʘʤʠ, ʠʩʪʦʯʥʠʢʘʤʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, 

ʦʙʷʟʘʪʝʣʴʥʳʡ ʢ ʠʩʧʦʣʥʝʥʠʶ ʚʩʝʤʠ ʦʨʛʘʥʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ. ʀ 

ʦʙʦʩʥʦʚʘʥʠʝ, ʠ ʚʳʧʦʣʥʝʥʠʝ ʪʘʢʠʭ ʧʨʦʛʨʘʤʤ ʦʢʘʟʘʣʠʩʴ ʚʝʩʴʤʘ ʟʘʪʨʫʜʥʠʪʝʣʴʥʳ. 

ɿʘʤʝʪʠʤ, ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʧʣʘʥʠʨʦʚʘʣʦʩʴ, ʯʪʦ ʉʂʀʆɺʆ ʙʫʜʝʪ ʫʪʚʝʨʞʜʘʪʴ 

ʄʠʥʧʨʠʨʦʜʳ, ʚ ʧʦʩʣʝʜʥʝʡ ʨʝʜʘʢʮʠʠ ʇʨʘʚʠʣ ï ʈʦʩʚʦʜʨʝʩʫʨʩʳ, ʘ ʥʘ ʧʨʘʢʪʠʢʝ ï 

ʚʩʝ ʉʂʀʆɺʆ ʫʪʚʝʨʞʜʝʥʳ ʨʫʢʦʚʦʜʠʪʝʣʷʤʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ɹʘʩʩʝʡʥʦʚʳʭ 

ʚʦʜʥʳʭ ʫʧʨʘʚʣʝʥʠʡ (ɹɺʋ). ʇʦʣʫʯʘʝʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʯʪʦ ʨʝʰʝʥʠʝ ʦʙ ʦʙʲʝʤʘʭ ʠ 

ʩʨʦʢʘʭ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʠʟ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʧʨʠʥʠʤʘʝʪʩʷ ʥʘ 

ʫʨʦʚʥʝ ɹɺʋ.   

ʅʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʩʪʘʪʫʩʘ ʠ ʠʟʣʠʰʥʷʷ ʜʝʪʘʣʴʥʦʩʪʴ ʧʝʨʝʯʥʝʡ (ʧʣʘʥʦʚ) 

ʤʝʨʦʧʨʠʷʪʠʡ ʉʂʀʆɺʆ ʷʚʠʣʠʩʴ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʦʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ 

ʠʭ ʚʳʧʦʣʥʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʘ ʨʝʘʣʠʟʘʮʠʠ ʉʂʀʆɺʆ [2] ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʥʘ 01.01.2022 ʛ. ʚʳʧʦʣʥʝʥʦ 19% ʦʪ ʩʦʚʦʢʫʧʥʦʛʦ (ʧʦ ʈʦʩʩʠʠ) ʢʦʣʠʯʝʩʪʚʘ 

ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ ʢ ʵʪʦʤʫ ʩʨʦʢʫ ʤʝʨʦʧʨʠʷʪʠʡ, ʠ 20% ʦʪ ʧʣʘʥʦʚʦʛʦ ʦʙʲʝʤʘ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. ʄʝʜʠʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʦʮʝʥʪʘ ʚʳʧʦʣʥʝʥʠʷ ʉʂʀʆɺʆ ʠ ʪʦʛʦ 

ʤʝʥʴʰʝ: 16% ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʠ 7% ʧʦ ʦʙʲʝʤʫ. 

ʆʪʤʝʪʠʤ ʪʘʢʞʝ, ʯʪʦ ʉʂʀʆɺʆ ʚʦʦʙʱʝ ʥʝ ʫʧʦʤʠʥʘʶʪʩʷ ʚ ʠʥʩʪʨʫʢʮʠʷʭ ʧʦ 

ʦʪʙʦʨʫ ʤʝʨʦʧʨʠʷʪʠʡ ʩʫʙʲʝʢʪʦʚ ʈʌ ʚ ʦʙʣʘʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʜʣʷ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʫʙʩʠʜʠʡ ʠʟ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ [3]. ʊʘʢʠʤ 
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ʦʙʨʘʟʦʤ, ʧʨʠ ʚʳʙʦʨʝ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʦʢʘʟʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʥʝ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʩʥʦʚʥʦʡ ʜʦʢʫʤʝʥʪ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʩʬʝʨʝ, ʧʨʝʜʥʘʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ï ʜʘʪʴ 

ʦʙʦʩʥʦʚʘʥʥʳʡ ʧʝʨʝʯʝʥʴ ʧʝʨʚʦʦʯʝʨʝʜʥʳʭ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ 

ʨʝʯʥʦʤ ʙʘʩʩʝʡʥʝ! ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʘʭ ï ɺʦʜʥʦʡ ʩʪʨʘʪʝʛʠʠ 

ʠ ʌʎʇ çɺʦʜʘ ʈʦʩʩʠʠ-2020è ʥʝ ʙʳʣʦ ʜʦʩʪʘʪʦʯʥʦ ʷʩʥʦ ʫʢʘʟʘʥʦ ʥʘ ʪʦ, ʢʘʢ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʉʂʀʆɺʆ ʧʨʠ ʠʭ ʦʙʦʩʥʦʚʘʥʠʠ ʠ ʨʝʘʣʠʟʘʮʠʠ.  

ʈʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʤʦʞʥʦ ʙʳʣʦ ʙʳ ʧʨʠʜʘʚ ʉʂʀʆɺʆ ʩʪʘʪʫʩ ʦʪʨʘʩʣʝʚʳʭ 

ʜʦʢʫʤʝʥʪʦʚ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ (ʩ ʫʪʚʝʨʞʜʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ 

ʈʌ). ʆʜʥʘʢʦ ʚ ʨʘʤʢʘʭ ʜʝʡʩʪʚʫʶʱʝʛʦ ʌɿ-ʉʇ ʪʘʢʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʤʥʠʪʝʣʴʥʘ.  

ɼʨʫʛʦʡ ʧʫʪʴ ʣʝʞʠʪ ʚ ʨʘʤʢʘʭ ʨʘʟʚʠʪʠʷ ʇʨʘʚʠʣ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʉʂʀʆɺʆ ï 

ʨʘʤʦʯʥʳʡ ʜʦʢʫʤʝʥʪ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʠʡ ʮʝʣʠ ʠ ʧʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 

ʜʝʷʪʝʣʴʥʦʩʪʠ (ʫʢʨʫʧʥʝʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ) ʧʦ ʠʭ ʜʦʩʪʠʞʝʥʠʶ ʚ ʨʝʯʥʦʤ ʙʘʩʩʝʡʥʝ. 

ʅʘ ʦʩʥʦʚʝ ʉʂʀʆɺʆ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʤʧʝʪʝʥʮʠʷʤʠ ʠ ʜʦʩʪʫʧʥʳʤʠ ʨʝʩʫʨʩʘʤʠ 

ʬʦʨʤʠʨʫʶʪʩʷ ʨʝʛʠʦʥʘʣʴʥʳʝ ʧʣʘʥʳ ʤʝʨʦʧʨʠʷʪʠʡ. ʈʝʘʣʠʟʘʮʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ 

ʮʝʣʝʡ ʜʦʩʪʠʛʘʝʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʩʦʛʣʘʩʦʚʘʥʠʝʤ ʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝʤ 

(ʩʦʬʠʥʘʥʩʠʨʦʚʘʥʠʝʤ) ʠʟ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʪʦʣʴʢʦ ʪʝʭ ʤʝʨʦʧʨʠʷʪʠʡ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʧʣʘʥʦʚ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʫʢʨʫʧʥʝʥʥʳʤ ʤʝʨʦʧʨʠʷʪʠʷʤ, ʫʪʚʝʨʞʜʝʥʥʳʤ ʚ ʨʘʤʢʘʭ ʉʂʀʆɺʆ. 

ʇʨʝʜʣʘʛʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʝʥʠʝ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʪʘʢʦʤʫ ʧʦʜʭʦʜʫ: 

ʉʂʀʆɺʆ ï ʠʥʩʪʨʫʤʝʥʪ ʜʦʣʛʦʩʨʦʯʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʨʝʯʥʦʤ ʙʘʩʩʝʡʥʝ (ʧʦʜʙʘʩʩʝʡʥʝ), 

ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʦʙʦʩʥʦʚʘʥʥʳʡ ʧʝʨʝʯʝʥʴ ʫʢʨʫʧʥʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ 

(ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʜʝʷʪʝʣʴʥʦʩʪʠ) ʧʦ: 

- ʦʙʝʩʧʝʯʝʥʠʶ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʚʦʜʥʳʭ ʨʝʩʫʨʩʘʭ;  

- ʦʭʨʘʥʝ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ; 

- ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʠ ʫʤʝʥʴʰʝʥʠʶ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʥʘʚʦʜʥʝʥʠʡ 

ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʜ, 

- ʩʦʧʨʦʚʦʞʜʘʝʤʳʡ: 

- ʜʝʪʘʣʴʥʳʤ ʦʧʠʩʘʥʠʝʤ ʨʝʯʥʦʛʦ ʙʘʩʩʝʡʥʘ ʠ ʝʛʦ ʢʣʶʯʝʚʳʭ ʧʨʦʙʣʝʤ; 

- ʮʝʣʝʚʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʦʩʪʦʷʥʠʷ ʨʝʯʥʦʛʦ ʙʘʩʩʝʡʥʘ; 

- ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʙʘʣʘʥʩʘʤʠ; 

- ʣʠʤʠʪʘʤʠ/ʢʚʦʪʘʤʠ ʠʟʲʷʪʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ; 

- ʦʮʝʥʢʦʡ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʦʙʲʝʤʘ ʥʝʦʙʭʦʜʠʤʳʭ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ. 

ʄʝʭʘʥʠʟʤʳ ʨʝʘʣʠʟʘʮʠʠ ʉʂʀʆɺʆ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʚʳʛʣʷʜʠʪ ʪʘʢ: 

- ʈʦʩʚʦʜʨʝʩʫʨʩʳ ï ʨʝʘʣʠʟʘʮʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʉʂʀʆɺʆ ʚ ʨʘʤʢʘʭ ʩʚʦʝʡ 

ʢʦʤʧʝʪʝʥʮʠʠ; ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʶʜʞʝʪʥʳʭ ʧʨʦʝʢʪʠʨʦʚʦʢ ʚ ʯʘʩʪʠ 

ʤʝʨʦʧʨʠʷʪʠʡ, ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʳʭ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʚ ʨʘʤʢʘʭ ʩʫʙʩʠʜʠʡ ʠʟ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʙʶʜʞʝʪʘʤ ʩʫʙʲʝʢʪʦʚ ʈʌ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʧʦ 

ʣʠʥʠʠ ʈʦʩʚʦʜʨʝʩʫʨʩʦʚ; 

- ʦʨʛʘʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ/ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʮʝʣʝʚʳʭ ʧʨʦʛʨʘʤʤ ʨʘʟʚʠʪʠʷ 
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ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʘ ʪʘʢʞʝ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ; 

- ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʠ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʣʘʥʦʚ ʚʦʜʦʦʭʨʘʥʥʳʭ 

ʠ ʧʨ. ʤʝʨʦʧʨʠʷʪʠʡ, ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʟʘʷʚʦʢ ʥʘ ʧʦʣʫʯʝʥʠʝ ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ 

ʟʘʢʦʥʦʤ ʧʨʝʬʝʨʝʥʮʠʡ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʪʘʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʈʝʢʦʤʝʥʜʘʮʠʠ:  

- ʚʥʝʩʪʠ ʚ ʜʝʡʩʪʚʫʶʱʠʝ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʝ ʜʦʢʫʤʝʥʪʳ ʥʝʦʙʭʦʜʠʤʳʝ 

ʠʟʤʝʥʝʥʠʷ ʧʦ ʫʪʦʯʥʝʥʠʶ ʩʪʘʪʫʩʘ ʉʂʀʆɺʆ ʠ ʧʦʨʷʜʢʘ ʠʭ ʨʝʘʣʠʟʘʮʠʠ; 

- ʧʨʠ ʜʘʣʴʥʝʡʰʝʡ ʨʘʟʨʘʙʦʪʢʝ ʜʦʢʫʤʝʥʪʦʚ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ çʚʦʜʥʦʡ ʩʬʝʨʝè ʩʣʝʜʫʝʪ ʷʩʥʦ 

ʦʧʨʝʜʝʣʠʪʴ ʨʦʣʴ ʠ ʤʝʩʪʦ ʉʂʀʆɺʆ. 

2. ʀʟʙʳʪʦʯʥʦʩʪʴ ʪʨʝʙʦʚʘʥʠʡ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʨʘʚʠʣʘʤʠ, ʦʜʥʠʤ ʠʟ ʫʩʣʦʚʠʡ ʫʪʚʝʨʞʜʝʥʠʷ ʉʂʀʆɺʆ (ʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʉʂʀʆɺʆ) ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ 

ʟʘʢʣʶʯʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ (ɻʕʕ). ʂʘʢ ʧʦʢʘʟʘʣ 

ʦʧʳʪ, ʧʨʦʮʝʩʩ ʵʪʦʪ ʜʦʣʛʠʡ ʠ ʟʘʪʨʘʪʥʳʡ, ʯʪʦ ʩʚʷʟʘʥʦ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʩ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʨʦʚʝʜʝʥʠʷ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʙʩʫʞʜʝʥʠʡ (ʩʣʫʰʘʥʠʡ). ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ, ʧʨʘʚʦʚʦʡ ʘʥʘʣʠʟ [4] ʥʝ ʧʦʟʚʦʣʷʝʪ ʦʪʥʝʩʪʠ ʉʂʀʆɺʆ ʥʠ ʢ ʥʦʨʤʘʪʠʚʥʦ-

ʪʝʭʥʠʯʝʩʢʠʤ, ʥʠ ʢ ʠʥʩʪʨʫʢʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʤ ʜʦʢʫʤʝʥʪʘʤ, ʥʠ ʢ ʬʝʜʝʨʘʣʴʥʳʤ 

ʮʝʣʝʚʳʤ ʧʨʦʛʨʘʤʤʘʤ, ʥʠ ʢ ʜʨʫʛʠʤ ʦʙʲʝʢʪʘʤ ɻʕʕ, ʧʝʨʝʯʠʩʣʝʥʥʳʤ ʚ ʌɿ-ʕʕ. 

ʉʂʀʆɺʆ ʥʝ ʧʨʝʜʣʘʛʘʝʪ ʥʠ ʦʜʥʦʛʦ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʧʨʦʝʢʪʥʦʛʦ ʨʝʰʝʥʠʷ: 

ʚʢʣʶʯʘʝʪ ʣʠʙʦ ʤʝʨʦʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚ ʜʝʡʩʪʚʫʶʱʠʭ ʧʣʘʥʘʭ ʠ 

ʫʞʝ ʧʨʦʰʣʠ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʵʢʩʧʝʨʪʠʟʳ, ʣʠʙʦ ʤʝʨʦʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʚ 

ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦʨʷʜʢʝ ʧʨʦʭʦʜʠʪʴ ʚʩʝ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ, ʝʩʣʠ 

ʥʝʦʙʭʦʜʠʤʦ, ɻʕʕ.  

ʄʝʭʘʥʠʟʤʦʚ ʩʦʛʣʘʩʦʚʘʥʠʷ ʠ ʫʯʝʪʘ ʤʥʝʥʠʡ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʠ ʙʝʟ 

ɻʕʕ ʚʧʦʣʥʝ ʜʦʩʪʘʪʦʯʥʦ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʇʨʘʚʠʣʘʤʠ, ʦʨʛʘʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʚʣʘʩʪʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʝʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫʯʘʩʪʚʫʶʪ ʚ 

ʨʘʟʨʘʙʦʪʢʝ ʉʂʀʆɺʆ. ɺʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʩʦʛʣʘʩʦʚʘʥʠʷ ʦʢʦʥʯʘʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʉʂʀʆɺʆ ʩ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ ʩʪʦʨʦʥʘʤʠ, ʚʢʣʶʯʘʷ ʦʙʱʝʩʪʚʝʥʥʳʝ 

ʦʨʛʘʥʠʟʘʮʠʠ, ʧʨʦʭʦʜʷʪ ʥʘ ʫʨʦʚʥʝ ɹʘʩʩʝʡʥʦʚʳʭ ʩʦʚʝʪʦʚ. ɺʦʟʤʦʞʥʦ, ʩʣʝʜʫʝʪ 

ʜʝʪʘʣʴʥʝʝ ʧʨʦʧʠʩʘʪʴ ʧʨʦʮʝʜʫʨʳ ʫʯʘʩʪʠʷ ʠ ʫʯʝʪʘ ʤʥʝʥʠʡ ʩʪʦʨʦʥ ʥʘ ɹʘʩʩʝʡʥʦʚʳʭ 

ʩʦʚʝʪʘʭ, ʥʦ ʵʪʘʧ ɻʕʕ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʥʝʦʙʭʦʜʠʤʦ ʠʩʢʣʶʯʠʪʴ. 

ʂʨʦʤʝ ʪʦʛʦ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ɻʕʕ ʧʦʨʦʜʠʣʘ ʧʨʘʚʦʚʦʡ ʢʘʟʫʩ, ʢʦʪʦʨʳʡ ʩʪʘʣ 

ʨʝʘʣʴʥʳʤ ʧʨʝʧʷʪʩʪʚʠʝʤ ʥʘ ʧʫʪʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʈʦʩʚʦʜʨʝʩʫʨʩʘʤʠ ʩʚʦʠʭ 

ʬʫʥʢʮʠʡ ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʣʠʤʠʪʦʚ ʠ ʢʚʦʪ, ʩʦʛʣʘʩʦʚʘʥʠʶ ʨʘʟʨʝʰʠʪʝʣʴʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ ʜʣʷ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧ. 10 ʇʨʘʚʠʣ ʠʟʤʝʥʝʥʠʷ ʚ ʪʘʢʠʝ ʨʘʟʜʝʣʳ ʉʂʀʆɺʆ, ʢʘʢ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʙʘʣʘʥʩʳ, ʣʠʤʠʪʳ/ʢʚʦʪʳ ʟʘʙʦʨʘ ʚʦʜʳ ʠ ʩʙʨʦʩʘ ʩʪʦʯʥʳʭ ʚʦʜ, 

ʤʦʛʫʪ ʚʥʦʩʠʪʴʩʷ ʈʦʩʚʦʜʨʝʩʫʨʩʘʤʠ, ʚ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʜʨʫʛʠʝ ʠʟʤʝʥʝʥʠʷ ʪʨʝʙʫʶʪ 

ʧʨʦʭʦʞʜʝʥʠʷ ʧʦʣʥʦʛʦ ʮʠʢʣʘ ʩʦʛʣʘʩʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ɻʕʕ. ʅʘʧʦʤʥʠʤ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʣʠʤʠʪʦʚ/ʢʚʦʪ ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ 
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ʨʘʟʨʝʰʝʥʥʳʭ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʷʤ ʦʙʲʝʤʦʚ ʟʘʙʦʨʘ ʚʦʜʳ ʠ ʩʙʨʦʩʘ ʩʪʦʯʥʳʭ ʚʦʜ. 

ʇʦʩʢʦʣʴʢʫ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʙʩʪʘʥʦʚʢʘ ʤʝʥʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʜʠʥʘʤʠʯʥʦ 

(ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʠ, ʠʟʤʝʥʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ 

ʚʦʜʝ ʤʝʞʜʫ ʩʫʙʲʝʢʪʘʤʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ), ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʢʦʨʨʝʢʪʠʨʦʚʢʝ 

ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʉʂʀʆɺʆ ʚʦʟʥʠʢʘʝʪ ʯʘʩʪʦ.  

ʈʦʩʚʦʜʨʝʩʫʨʩʳ ʨʝʛʫʣʷʨʥʦ ʧʦʣʴʟʦʚʘʣʠʩʴ ʩʚʦʠʤ ʟʘʢʦʥʥʳʤ ʧʨʘʚʦʤ ʠ 

ʝʞʝʛʦʜʥʦ ʧʨʠʢʘʟʦʤ ʫʪʚʝʨʞʜʘʣʠ ʫʪʦʯʥʝʥʥʳʝ ʣʠʤʠʪʳ/ʢʚʦʪʳ. ʆʜʥʘʢʦ, 

ʢʦʥʪʨʦʣʠʨʫʶʱʠʝ ʦʨʛʘʥʳ ʦʙʨʘʪʠʣʠ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʪʘʢʘʷ ʢʦʨʨʝʢʪʠʨʦʚʢʘ 

ʧʨʦʪʠʚʦʨʝʯʠʪ ʌɿ-ʕʕ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʦʪʦʨʳʤ ʧʨʝʜʤʝʪʦʤ ɻʕʕ ʷʚʣʷʝʪʩʷ 

çʦʙʲʝʢʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ é ʨʘʥʝʝ ʧʦʣʫʯʠʚʰʠʡ 

ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʟʘʢʣʶʯʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳ, ʚ 

ʩʣʫʯʘʝ éʚʥʝʩʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚ ʜʦʢʫʤʝʥʪʘʮʠʶ, ʧʦʣʫʯʠʚʰʫʶ ʧʦʣʦʞʠʪʝʣʴʥʦʝ 

ʟʘʢʣʶʯʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʢʩʧʝʨʪʠʟʳè. ɸ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʙʘʣʘʥʩʳ, ʣʠʤʠʪʳ, ʢʚʦʪʳ ʚʭʦʜʷʪ ʚ ʢʥʠʛʠ 4 ʠ 5 ʉʂʀʆɺʆ, ʪ.ʝ. ʷʚʣʷʶʪʩʷ ʠʭ 

ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ: 

- ʇʨʘʚʠʣʘ ʧʨʦʪʠʚʦʨʝʯʘʪ ʜʝʡʩʪʚʫʶʱʝʤʫ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʫ; 

- ʫʟʘʢʦʥʝʥʥʳʤʠ ʩʯʠʪʘʶʪʩʷ ʪʦʣʴʢʦ ʣʠʤʠʪʳ/ʢʚʦʪʳ ʠʟ ʫʪʚʝʨʞʜʝʥʥʳʭ 

ʉʂʀʆɺʆ; 

- ʝʩʣʠ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ ʧʨʝʚʦʩʭʦʜʷʪ 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʉʂʀʆɺʆ ʣʠʤʠʪʳ/ʢʚʦʪʳ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʚʥʦʩʠʪʴ 

ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʚ ʉʂʀʆɺʆ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʦʙʱʝʡ ʧʨʦʮʝʜʫʨʦʡ ʠʭ 

ʫʪʚʝʨʞʜʝʥʠʷ.  

ʆʪʤʝʪʠʤ, ʯʪʦ ʚ 2020-2022 ʛʛ. ʈʦʩʚʦʜʨʝʩʫʨʩʳ ʫʞʝ ʧʨʦʚʝʣʠ ʢʦʨʨʝʢʪʠʨʦʚʢʫ 

ʢʥʠʛʠ 4 ʠ 5 ʜʣʷ ʪʨʠʜʮʘʪʠ ʉʂʀʆɺʆ, ʥʦ ɻʕʕ ʢʦʨʨʝʢʪʠʨʦʚʦʢ ʜʦ ʩʠʭ ʧʦʨ ʥʝ 

ʟʘʧʫʱʝʥʘ. 

ʈʝʢʦʤʝʥʜʘʮʠʷ: ʠʩʢʣʶʯʠʪʴ ɻʕʕ ʠʟ ʧʨʦʮʝʜʫʨʳ ʫʪʚʝʨʞʜʝʥʠʷ ʉʂʀʆɺʆ, 

ʚʥʝʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʨʘʚʠʣʘ ʠ ʄʝʪʦʜʠʢʫ. 

3. ʄʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ɼʦ ʥʘʩʪʦʷʱʝʛʦ ʤʦʤʝʥʪʘ ʦʪʩʫʪʩʪʚʫʝʪ ʫʪʚʝʨʞʜʝʥʥʦʝ ʤʝʪʦʜʠʯʝʩʢʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʧʦ ʩʣʝʜʫʶʱʠʤ ʢʣʶʯʝʚʳʤ ʧʦʟʠʮʠʷʤ ʉʂʀʆɺʆ: 

- ʫʩʪʘʥʦʚʣʝʥʠʝ ʣʠʤʠʪʦʚ/ʢʚʦʪ ʟʘʙʦʨʘ ʚʦʜʳ ʠ ʩʙʨʦʩʘ ʩʪʦʯʥʳʭ ʚʦʜ (ʩ ʫʯʝʪʦʤ 

ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʝʪʘ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʙʘʣʘʥʩʦʚ ʠ ʫʪʚʝʨʞʜʝʥʥʳʭ 

ʟʥʘʯʝʥʠʡ ʥʦʨʤʘʪʠʚʦʚ ʜʦʧʫʩʪʠʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ï ʅɼɺ); 

- ʦʧʨʝʜʝʣʝʥʠʝ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʦʷʥʠʷ ʨʝʯʥʦʛʦ ʙʘʩʩʝʡʥʘ (ʢʘʯʝʩʪʚʘ 
ʚʦʜʳ, ʟʘʱʠʱʝʥʥʦʩʪʠ ʦʪ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʧʨ.); 

- ʦʧʨʝʜʝʣʝʥʠʝ (ʚʳʙʦʨ) ʧʨʠʦʨʠʪʝʪʥʳʭ ʚʦʜʦʦʭʨʘʥʥʳʭ ʠ ʧʨ. ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ 
ʚʢʣʶʯʝʥʠʷ ʚ ʇʝʨʝʯʝʥʴ ʉʂʀʆɺʆ. 

ɸʥʘʣʠʟ 69 ʫʪʚʝʨʞʜʝʥʥʳʭ ʉʂʀʆɺʆ ʧʦʢʘʟʘʣ, ʯʪʦ ʠʩʧʦʣʥʠʪʝʣʷʤʠ 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʘʤʳʝ ʨʘʟʥʦʦʙʨʘʟʥʳʝ, ʧʦʨʦʡ, ʥʝʩʦʧʦʩʪʘʚʠʤʳʝ ʧʦʜʭʦʜʳ, ʯʪʦ 

ʧʨʠʚʦʜʠʣʦ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʢ ʢʫʨʴʝʟʥʳʤ ʨʝʟʫʣʴʪʘʪʘʤ. ʇʦ ʦʜʥʦʡ ʠʟ 

ʉʂʀʆɺʆ, ʥʘʧʨʠʤʝʨ, ʮʝʣʝʚʦʡ ʧʦʢʘʟʘʪʝʣʴ ʢʘʯʝʩʪʚʘ ʧʦ ʭʣʦʨʠʜʘʤ ʚ 300 ʨʘʟ 
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ʧʨʝʚʦʩʭʦʜʠʣ ʠʩʪʦʨʠʯʝʩʢʠʡ ʤʘʢʩʠʤʫʤ ʥʘʙʣʶʜʝʥʥʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ. ʇʦ 

ʥʝʩʢʦʣʴʢʠʤ ʉʂʀʆɺʆ ʣʠʤʠʪʳ/ʢʚʦʪʳ ʥʠʢʘʢ ʥʝ ʩʚʷʟʘʥʳ ʩ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʘʩʯʝʪʦʚ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʙʘʣʘʥʩʦʚ, ʠʣʠ ʜʦʧʫʩʢʘʶʪ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʜʝʬʠʮʠʪʘ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʚ ʛʦʜ 95% ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦ ʚʦʜʥʦʩʪʠ (ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ 

ʩʘʥʠʪʘʨʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʪʨʝʙʦʚʘʥʠʡ) ʠ ʪ.ʧ. 

ʆʜʥʠʤ ʠʟ ʩʣʝʜʩʪʚʠʡ ʦʪʩʫʪʩʪʚʠʷ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʤʝʪʦʜʠʯʝʩʢʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʠ ʥʝ ʧʦʣʥʦʡ ʷʩʥʦʩʪʠ ʧʦʥʷʪʠʡʥʦʡ ʙʘʟʳ ʷʚʣʷʝʪʩʷ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʧʦʩʪʦʷʥʥʦʡ ʢʦʨʨʝʢʪʠʨʦʚʢʝ ʣʠʤʠʪʦʚ ʟʘʙʦʨʘ ʚʦʜʳ ʠ ʩʙʨʦʩʘ ʩʪʦʯʥʳʭ ʚʦʜ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʥʝ ʧʨʝʜʫʩʤʦʪʨʝʥ ʤʝʭʘʥʠʟʤ ʫʪʚʝʨʞʜʝʥʠʷ ʠ ʜʘʣʴʥʝʡʰʝʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ (ʧʦ ʚʦʟʥʠʢʘʶʱʝʡ ʩʦ ʚʨʝʤʝʥʝʤ ʥʝʦʙʭʦʜʠʤʦʩʪʠ) ʨʝʟʝʨʚʘ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʫʩʪʘʥʘʚʣʠʚʘʝʤʦʛʦ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʘ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʙʘʣʘʥʩʦʚ. ʅʝ ʫʩʪʘʥʦʚʣʝʥʘ ʩʚʷʟʴ ʤʝʞʜʫ ʥʦʨʤʘʪʠʚʦʤ ʜʦʧʫʩʪʠʤʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦ 

ʙʝʟʚʦʟʚʨʘʪʥʦʤʫ ʠʟʲʷʪʠʶ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʩʪʦʢʦʤ ʠ ʪ.ʧ. 

ʌɻɹʋ ʈʦʩʅʀʀɺʍ ʚ 2020 ʛ. ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʧʦʣʥʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʟʘʜʘʥʠʷ ʧʨʝʜʦʩʪʘʚʠʣ ʚ ʈʦʩʚʦʜʨʝʩʫʨʩʳ ʧʘʢʝʪ ʜʦʢʫʤʝʥʪʦʚ ʧʦ ʤʝʪʦʜʠʯʝʩʢʦʤʫ 

ʦʙʝʩʧʝʯʝʥʠʶ ʨʘʟʨʘʙʦʪʢʠ/ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʉʂʀʆɺʆ, ʢʦʪʦʨʳʡ ʫʩʪʨʘʥʷʝʪ 

ʚʳʷʚʣʝʥʥʳʝ ʧʨʦʙʝʣʳ ʠ ʥʝʜʦʯʝʪʳ.  

ɺ ʥʦʚʦʡ ʨʝʜʘʢʮʠʠ ʄʝʪʦʜʠʢʠ ʧʨʝʜʣʘʛʘʝʪʩʷ: 

1) ʧʨʠʚʝʜʝʥʥʦʝ ʚʳʰʝ ʦʧʨʝʜʝʣʝʥʠʝ ʉʂʀʆɺʆ; 

2) ʩʪʨʫʢʪʫʨʘ ʜʦʢʫʤʝʥʪʘʮʠʠ ʉʂʀʆɺʆ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʵʪʦʤʫ 

ʦʧʨʝʜʝʣʝʥʠʶ; 

3) ʜʝʪʘʣʴʥʦʝ ʤʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ: ʣʠʤʠʪʦʚ/ʢʚʦʪ 

ʠʟʲʷʪʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʚʦʜʳ, ʧʨʠʦʨʠʪʝʪʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ (ʧʝʨʝʯʥʷ ʫʢʨʫʧʥʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ) ʚʦʜʦʦʭʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʨʝʯʥʦʤ ʙʘʩʩʝʡʥʝ ʠ ʧʨ. 

ɺ ʯʘʩʪʥʦʩʪʠ, ʣʠʤʠʪʳ ʟʘʙʦʨʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʩʙʨʦʩʘ ʩʪʦʯʥʳʭ ʚʦʜ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʟʘʤʝʥʠʪʴ ʥʘ ʣʠʤʠʪʳ ʙʝʟʚʦʟʚʨʘʪʥʦʛʦ ʠʟʲʷʪʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʇʨʠ 

ʵʪʦʤ ʧʦ ʢʘʞʜʦʤʫ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʤʫ ʫʯʘʩʪʢʫ (ɺʍʋ) ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʜʚʘ 

ʣʠʤʠʪʘ: ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʡ ʠ ʨʝʟʝʨʚʥʳʡ (ʨʠʩ. 1). 

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʫʩʪʘʥʦʚʣʝʥʠʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʠ ʨʝʟʝʨʚʥʦʛʦ ʣʠʤʠʪʦʚ ʙʝʟʚʦʟʚʨʘʪʥʦʛʦ 

ʠʟʲʷʪʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦ ʨʘʩʧʦʣʦʞʝʥʥʳʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ɺʍʋ: 

 ï ʧʦʣʥʳʡ ʦʙʲʝʤ, ʜʦʩʪʫʧʥʳʡ ʢ ʨʘʩʧʨʝʜʝʣʝʥʠʶ;  ï ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʡ ʣʠʤʠʪ;  ï 

ʨʝʟʝʨʚ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʘʣʘʥʩʘ;  ï ʨʝʟʝʨʚʥʳʡ ʣʠʤʠʪ 
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ɻʘʨʘʥʪʠʨʦʚʘʥʥʳʡ ʣʠʤʠʪ ï ʦʙʲʝʤ ʚʦʜʳ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ ʠʟʲʷʪ 

ʙʝʟʫʩʣʦʚʥʦ. ʆʥ ʨʘʩʩʯʠʪʘʥ ʥʘ ʦʩʥʦʚʝ ʙʝʟʜʝʬʠʮʠʪʥʦʛʦ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʙʘʣʘʥʩʘ ʩ ʫʯʝʪʦʤ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʧʨʦʛʥʦʟʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʚʦʜʥʳʭ ʨʝʩʫʨʩʘʭ. 

ʈʝʟʝʨʚʥʳʡ ʣʠʤʠʪ ï ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʚʦʜʳ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ 

ʠʟʲʷʪ ʥʘ ɺʍʋ ʙʝʟ ʫʱʝʨʙʘ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʠʟʲʷʪʠʷ ʚʦʜʳ ʚ ʧʨʝʜʝʣʘʭ 

ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʣʠʤʠʪʘ ʥʘ ʥʠʞʝʣʝʞʘʱʠʭ ɺʍʋ, ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʥʘ ʚʩʝʭ 

ʚʳʰʝʣʝʞʘʱʠʭ ɺʍʋ ʙʝʟʚʦʟʚʨʘʪʥʦʝ ʠʟʲʷʪʠʝ ʥʝ ʧʨʝʚʦʩʭʦʜʠʪ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ 

ʣʠʤʠʪʘ. 

ɺ ʉʂʀʆɺʆ ʫʪʚʝʨʞʜʘʶʪʩʷ ʦʙʘ ʟʥʘʯʝʥʠʷ. ʈʝʟʝʨʚʥʳʡ ʣʠʤʠʪ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥ ʥʘ ɺʍʋ ʧʨʠ ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʪʘʢʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ (ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʧʝʨʝʩʯʝʪʦʤ ʨʝʟʝʨʚʥʳʭ ʣʠʤʠʪʦʚ ʥʘ ʥʠʞʝʣʝʞʘʱʠʭ ɺʍʋ).  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʫʪʚʝʨʞʜʝʥʥʳʭ ʣʠʤʠʪʦʚ ɹɺʋ ʝʞʝʛʦʜʥʦ (ʠʣʠ ʧʦ ʤʝʨʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ) ʫʪʚʝʨʞʜʘʶʪ ʦʙʲʝʤʳ ʨʘʟʨʝʰʝʥʥʦʛʦ ʙʝʟʚʦʟʚʨʘʪʥʦʛʦ ʠʟʲʷʪʠʷ ʧʦ 

ɺʍʋ ʚ ʧʨʝʜʝʣʘʭ ʩʫʤʤʳ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ ʠ ʨʝʟʝʨʚʥʦʛʦ ʣʠʤʠʪʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʨʝʟʝʨʚ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʥʝ ʟʘʢʨʝʧʣʷʝʪʩʷ ʥʘ ʦʪʜʝʣʴʥʦʤ ɺʍʋ: ʦʥ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥ ʥʘ ʥʝʤ, ʠʣʠ ʥʘ ʣʶʙʦʤ ʥʠʞʝʣʝʞʘʱʝʤ ɺʍʋ. ʊʘʢʘʷ ʩʠʩʪʝʤʘ ʧʦʟʚʦʣʷʝʪ 

ʙʳʩʪʨʦ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʙʝʟ 

çʧʝʨʝʫʪʚʝʨʞʜʝʥʠʷè ʣʠʤʠʪʦʚ, ʙʝʟ ʫʱʝʨʙʘ ʚʦʜʥʳʤ ʦʙʲʝʢʪʘʤ ʠ ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʤ 

ʣʠʤʠʪʘʤ ʥʠʞʝʨʘʩʧʦʣʦʞʝʥʥʳʭ ɺʍʋ, ʙʝʟ çʟʘʢʨʝʧʣʝʥʠʷè ʦʙʲʝʤʦʚ ʠʟʲʷʪʠʷ ʚʦʜʳ 

ʪʘʤ, ʛʜʝ ʚ ʥʠʭ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 

ʋʩʪʘʥʦʚʣʝʥʠʝ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʠ ʧʨʠʦʨʠʪʝʪʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʚʦʜʦʦʭʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʫʢʨʫʧʥʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ) ʚ ʥʦʚʦʡ 

ʨʝʜʘʢʮʠʠ ʄʝʪʦʜʠʢʠ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʰʠʨʦʢʦ ʘʧʨʦʙʠʨʦʚʘʥʥʳʤ ʧʦʜʭʦʜʝ [5], 

ʫʯʠʪʳʚʘʶʱʝʤ ʚʢʣʘʜ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʥʘʙʣʶʜʘʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʩʪʚʦʨʘʭ. 

ʈʝʢʦʤʝʥʜʘʮʠʷ: ʧʦʩʣʝ ʚʩʝʩʪʦʨʦʥʥʝʛʦ ʦʙʩʫʞʜʝʥʠʷ ʩ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʤʠ 

ʩʪʦʨʦʥʘʤʠ ʫʪʚʝʨʜʠʪʴ ʥʦʚʦʝ ʤʝʪʦʜʠʯʝʩʢʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʨʘʟʨʘʙʦʪʢʠ/ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʉʂʀʆɺʆ ʠ ʧʨʦʚʝʩʪʠ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʚʩʝʭ ʉʂʀʆɺʆ 

ʥʘ ʝʛʦ ʦʩʥʦʚʝ. 

4. ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

ʂʣʶʯʝʚʳʤ ʚʦʧʨʦʩʦʤ ʦʩʪʘʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʨʘʟʨʘʙʦʪʢʠ 

ʉʂʀʆɺʆ. ɻʣʘʚʥʘʷ ʧʨʦʙʣʝʤʘ ï ʪʨʝʙʦʚʘʥʠʝ ʈʦʩʛʠʜʨʦʤʝʪʦʤ (ʝʛʦ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤʠ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤʠ) ʦʧʣʘʪʳ ʟʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʣʶʙʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʚʳʭʦʜʷʱʝʡ ʟʘ ʧʨʝʜʝʣʳ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʨʝʛʣʘʤʝʥʪʦʚ. ɸ 

ʜʝʡʩʪʚʫʶʱʠʝ ʨʝʛʣʘʤʝʥʪʳ ʛʘʨʘʥʪʠʨʫʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʣʠʰʴ ʦʙʦʙʱʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʬʦʨʤʦʡ 1-18 ɻɺʈ [6]: 

- ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʧʨʝʚʳʰʝʥʠʡ ʇɼʂ ʭʘʨʘʢʪʝʨʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ, %; 

- ʯʠʩʣʦ ʩʣʫʯʘʝʚ ʚʳʩʦʢʦʛʦ (ɺɿ) ʠ ʵʢʩʪʨʝʤʘʣʴʥʦ ʚʳʩʦʢʦʛʦ (ʕɿɺ) 

ʟʘʛʨʷʟʥʝʥʠʷ ʧʦ ʦʪʜʝʣʴʥʳʤ ʠʥʛʨʝʜʠʝʥʪʘʤ ʠ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʯʝʩʪʚʘ ʚʦʜʳ;  

- ʢʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦ 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ (ʢʣʘʩʩʳ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʧʦ ʋʂʀɿɺ);  
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- ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʦʡ ʵʢʦʩʠʩʪʝʤʳ (ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ). 

ʊʘʢʘʷ ʠʥʬʦʨʤʘʮʠʷ ʚʧʦʣʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʦʙʱʘʶʱʠʭ 

ʦʪʯʝʪʦʚ çʩ ʢʘʨʪʠʥʢʘʤʠè, ʥʦ ʥʝ ʛʦʜʠʪʩʷ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʘʢʠʭ ʙʳ ʪʦ ʥʠ ʙʳʣʦ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʩʯʝʪʦʚ.  

ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʜʣʷ ʫʩʪʘʥʦʚʣʝʥʠʷ ʟʥʘʯʝʥʠʡ ʮʝʣʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ 

ʚʦʜʳ ʥʝʦʙʭʦʜʠʤʳ ʧʦʣʥʳʝ ʨʷʜʳ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʦʜʝʨʞʘʥʠʝʤ ʚʩʝʭ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʚʝʱʝʩʪʚ ʧʦ ʚʩʝʤ ʩʪʚʦʨʘʤ ʥʘʙʣʶʜʝʥʠʡ ʚ ʨʝʯʥʦʤ ʙʘʩʩʝʡʥʝ. 

ɾʝʣʘʪʝʣʴʥʦ ï ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ. ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʫʞʝ ʠʤʝʝʪʩʷ ʚ 

ʮʠʬʨʦʚʦʤ ʚʠʜʝ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ ʈʦʩʛʠʜʨʦʤʝʪʘ. ʉʙʦʨ, ʦʙʨʘʙʦʪʢʘ ʠ ʭʨʘʥʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ ʫʞʝ ʦʧʣʘʯʝʥʳ ʠʟ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ. ʆʜʥʘʢʦ ʧʦʣʫʯʠʪʴ ʝʝ ʜʣʷ 

ʠʩʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʚ ʦʙʝʩʧʝʯʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʥʫʞʜ ʤʦʞʥʦ ʪʦʣʴʢʦ çʟʘ 

ʜʝʥʴʛʠè, ʠ ï ʥʝ ʤʘʣʳʝ. ʆʧʳʪ ʟʘʢʫʧʢʠ ʪʘʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʘʥʥʳʝ 

ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʦʜʥʦʤʫ ʩʪʚʦʨʫ, ʧʦ 15 ʟʘʛʨʷʟʥʷʶʱʠʤ ʚʝʱʝʩʪʚʘʤ ʟʘ 10 ʣʝʪ (ʧʨʠ 

ʝʞʝʤʝʩʷʯʥʦʤ ʦʪʙʦʨʝ ʧʨʦʙ) ʤʦʞʝʪ ʩʦʩʪʘʚʣʷʪʴ ʩʚʳʰʝ 1,5 ʤʣʥ ʨʫʙ. ʅʘʧʨʠʤʝʨ, ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ, ʦʭʚʘʪʳʚʘʝʤʦʡ ʉʂʀʆɺʆ ʧʦ ʙʘʩʩʝʡʥʫ ʨ. ʆʙʴ ʠʤʝʝʪʩʷ 225 

ʜʝʡʩʪʚʫʶʱʠʭ ʩʪʚʦʨʦʚ ʥʘʙʣʶʜʝʥʠʷ. ɼʣʷ ʵʪʦʛʦ ʙʘʩʩʝʡʥʘ ʚ ʧʨʝʜʣʦʞʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʪʦʣʴʢʦ ʧʦ ʦʜʥʦʡ ʉʂʀʆɺʆ ʧʦʪʨʝʙʫʝʪʩʷ ʙʦʣʝʝ 300 ʤʣʥ ʨʫʙ. ʊʘʢʠʭ 

ʩʨʝʜʩʪʚ ʚ ʦʙʲʝʤʘʭ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʉʂʀʆɺʆ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʥʝ 

ʙʳʣʦ.  

ɽʩʪʴ ʥʝʢʦʪʦʨʳʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʦʪʢʨʳʪʳʝ ʠʩʪʦʯʥʠʢʠ ʠʥʬʦʨʤʘʮʠʠ ʦ 

ʢʘʯʝʩʪʚʝ ʚʦʜʳ. 

ʀʟ ɸʀʉ ɻʄɺʆ [7] ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʠʥʬʦʨʤʘʮʠʶ (ʩ 2011 ʧʦ 2019 ʛʛ.) ʧʦ: 

- ʤʫʪʥʦʩʪʠ ʠ ʨʘʩʭʦʜʘʤ ʚʟʚʝʰʝʥʥʳʭ ʠ ʚʣʝʢʦʤʳʭ ʥʘʥʦʩʦʚ; 

- ʩʨʝʜʥʝʛʦʜʦʚʳʤ ʢʦʥʮʝʥʪʨʘʮʠʷʤ ʥʘʙʣʶʜʘʝʤʳʭ ʚʝʱʝʩʪʚ ʥʘ 

ʦʛʨʘʥʠʯʝʥʥʦʤ ʯʠʩʣʝ ʩʪʚʦʨʦʚ ʥʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʜʣʷ 

ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. 

ɺ ʝʞʝʛʦʜʥʠʢʘʭ ʢʘʯʝʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ (https://gidrohim.com/node/44) 

ʤʦʞʥʦ ʥʘʡʪʠ (ʚ ʦʧʠʩʘʪʝʣʴʥʦʡ ʬʦʨʤʝ: ʪʝʢʩʪ, ʛʨʘʬʠʢʠ, ʪʘʙʣʠʮʳ) ʩʚʝʜʝʥʠʷ ʟʘ 2010ï

2020 ʛʛ. ʧʦ ʥʘʙʣʶʜʝʥʥʳʤ ʢʦʥʮʝʥʪʨʘʮʠʷʤ ʥʝʢʦʪʦʨʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ 

(ʤʠʥʠʤʫʤ, ʤʘʢʩʠʤʫʤ, ʩʨʝʜʥʝʝ, ʤʝʜʠʘʥʘ, 5% ʠ 95% ʧʝʨʮʝʥʪʠʣʠ) ʦʙʦʙʱʝʥʥʳʝ ʧʦ: 

- ʙʘʩʩʝʡʥʘʤ,  

- ʥʝʢʦʪʦʨʳʤ ʚʦʜʥʳʤ ʦʙʲʝʢʪʘʤ,  

- ʥʝʢʦʪʦʨʳʤ ʩʪʚʦʨʘʤ.  

ʕʪʘ ʠʥʬʦʨʤʘʮʠʷ ʪʘʢʞʝ ʥʝ ʷʚʣʷʝʪʩʷ ʧʦʣʥʦʡ, ʠ, ʢʨʦʤʝ ʪʦʛʦ, ʝʝ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʙʠʨʘʪʴ çʚʨʫʯʥʫʶè. 

ʂʘʢ ʧʦʢʘʟʘʣ ʘʥʘʣʠʟ, ʢʘʞʜʳʡ ʨʘʟʨʘʙʦʪʯʠʢ ʠʩʧʦʣʴʟʦʚʘʣ ʪʦʪ ʦʛʨʘʥʠʯʝʥʥʳʡ 

ʦʙʲʝʤ ʠʥʬʦʨʤʘʮʠʠ, ʢ ʢʦʪʦʨʦʤʫ ʦʥ ʠʤʝʣ ʜʦʩʪʫʧ, ʣʠʙʦ ʚʦʦʙʱʝ ʦʙʭʦʜʠʣʩʷ ʙʝʟ 

ʚʩʷʢʠʭ ʨʘʩʯʝʪʦʚ, ʯʪʦ ʥʝ ʤʦʛʣʦ ʥʝ ʩʢʘʟʘʪʴʩʷ ʥʘ ʦʙʦʩʥʦʚʘʥʥʦʩʪʠ ʤʘʪʝʨʠʘʣʦʚ 

ʉʂʀʆɺʆ. 

ʈʝʢʦʤʝʥʜʘʮʠʷ. ʆʙʝʩʧʝʯʠʪʴ ʜʦʩʪʫʧ ʨʘʟʨʘʙʦʪʯʠʢʘʤ ʉʂʀʆɺʆ ʢ ʨʝʣʝʚʘʥʪʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʭʨʘʥʷʱʝʡʩʷ ʚ ʙʘʟʘʭ ʜʘʥʥʳʭ ʈʦʩʛʠʜʨʦʤʝʪʘ (ʠ ʜʨʫʛʠʭ ʚʝʜʦʤʩʪʚ ʧʨʠ 
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ʥʝʦʙʭʦʜʠʤʦʩʪʠ). ʇʝʨʝʯʝʥʴ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʜʘʥʥʳʭ ʤʦʞʝʪ ʙʳʪʴ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʦʛʣʘʩʦʚʘʥ ʠ ʫʪʚʝʨʞʜʝʥ. ɽʩʣʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʫʧʦʤʷʥʫʪʳʭ 

ʜʘʥʥʳʭ ʪʨʝʙʫʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ, ʧʨʝʜʫʩʤʦʪʨʝʪʴ ʠʭ ʚ ʙʶʜʞʝʪʘʭ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʚʝʜʦʤʩʪʚ. 

ɺʳʚʦʜʳ 

ʅʝʜʦʩʪʘʪʢʠ ʜʝʡʩʪʚʫʶʱʝʛʦ ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʠ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʉʂʀʆɺʆ ʧʦʩʣʫʞʠʣʠ 

ʧʨʠʯʠʥʦʡ ʠʭ ʥʠʟʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ.  

ʉʂʀʆɺʆ ʤʦʛʫʪ ʩʪʘʪʴ ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʘʭ ʧʨʠ 

ʫʩʣʦʚʠʠ ʫʪʦʯʥʝʥʠʷ ʠʭ ʩʪʘʪʫʩʘ ʠ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ. ʇʨʝʜʫʩʤʦʪʨʝʥʥʫʶ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦʤ ʢʦʨʨʝʢʪʠʨʦʚʢʫ ʉʂʀʆɺʆ ʩʣʝʜʫʝʪ ʧʨʦʚʝʩʪʠ ʧʦʩʣʝ 

ʫʪʚʝʨʞʜʝʥʠʷ ʥʦʚʦʛʦ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ (ʨʘʟʨʘʙʦʪʢʘ ʌɻɹʋ 

ʈʦʩʅʀʀɺʍ).  

ʈʘʟʨʘʙʦʪʢʘ ʥʦʚʦʛʦ ʜʦʢʫʤʝʥʪʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʩʬʝʨʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʦʭʨʘʥʳ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʚ ʢʦʪʦʨʦʤ, ʩ ʫʯʝʪʦʤ ʥʘʢʦʧʣʝʥʥʦʛʦ ʦʧʳʪʘ, ʙʳʣʠ ʙʳ ʯʝʪʢʦ ʦʙʦʟʥʘʯʝʥʳ 

ʦʩʥʦʚʥʳʝ ʮʝʣʠ ʠ ʧʨʠʥʮʠʧʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʦʜʥʦʡ ʧʦʣʠʪʠʢʠ, ʦʧʠʩʘʥʳ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʝʝ ʨʝʘʣʠʟʘʮʠʠ (ʚʢʣʶʯʘʷ ʉʂʀʆɺʆ) ʤʦʛʣʘ ʙʳ 

ʧʨʠʜʘʪʴ ʥʦʚʳʡ ʠʤʧʫʣʴʩ ʨʘʟʚʠʪʠʶ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ʈʦʩʩʠʠ. 
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Abstract. In the process of SKIOVO developing and implementing, significant gaps in the regulatory 

and methodological support were identified. The report presents proposals for amending existing 

documents in order to increase the effectiveness of SKIOVO as a tool for state planning of water 

management activities in river basins.   
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ɺʆɿɼɽʁʉʊɺʀɽ ʈɽɻʀʆʅɸ ʅʆɺʆɻʆ ʆʉɺʆɽʅʀʗ ʅɸ ɺʆɼʅʋʖ ʉʈɽɼʋ 

(ʅɸ ʇʈʀʄɽʈɽ ʅʀɾʅɽɻʆ ʊɽʏɽʅʀʗ ʈɽʂʀ ɸʅɻɸʈɸ) 

ɹʫʨʤʘʪʦʚʘ ʆ.ʇ.  

ʀʥʩʪʠʪʫʪ ʵʢʦʥʦʤʠʢʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʉʆ ʈɸʅ, ʅʦʚʦʩʠʙʠʨʩʢ, 

ʈʦʩʩʠʷ 

e-mail: burmatova@ngs.ru 

ɸʥʥʦʪʘʮʠʷ. ɼʘʥ ʘʥʘʣʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʅʠʞʥʝʛʦ ʇʨʠʘʥʛʘʨʴʷ ʩ ʧʦʟʠʮʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʚʦʟʤʦʞʥʦʛʦ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʥʦʡ ʩʨʝʜʳ ʩ ʫʯʝʪʦʤ ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ 

ʨʝʛʠʦʥʘ. ɺ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʪʘʢʦʛʦ ʘʥʘʣʠʟʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʤʦʜʝʣʴ ʦʧʪʠʤʠʟʘʮʠʠ 

ʚʦʜʦʦʭʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʝʛʠʦʥʝ ʩ ʫʯʝʪʦʤ ʧʝʨʩʧʝʢʪʠʚ ʝʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʇʦʢʘʟʘʥʳ ʦʩʥʦʚʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʦʩʚʦʝʥʠʷ 

ʅʠʞʥʝʘʥʛʘʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʩ ʘʢʮʝʥʪʦʤ ʥʘ ʧʨʦʙʣʝʤʘʭ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʢʘʯʝʩʪʚʘ 

ʚʦʜʥʦʛʦ ʙʘʩʩʝʡʥʘ. ɼʝʣʘʝʪʩʷ ʚʳʚʦʜ, ʯʪʦ ʨʘʟʚʠʪʠʝ ʨʝʛʠʦʥʘ ʚ ʫʩʣʦʚʠʷʭ ʩʦʙʣʶʜʝʥʠʷ ʪʨʝʙʦʚʘʥʠʡ 

ʦʭʨʘʥʳ ʚʦʜʥʦʡ ʩʨʝʜʳ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʝʨʝʜʦʚʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʧʨʘʚʣʝʥʠʝ ʟʘʛʨʷʟʥʝʥʠʝʤ ʚʦʜʥʦʡ ʩʨʝʜʳ; ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ, ʨʝʛʠʦʥ ʥʦʚʦʛʦ 

ʦʩʚʦʝʥʠʷ, ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʠʥʚʝʩʪʠʮʠʦʥʥʳʡ ʧʨʦʝʢʪ 

ɺʚʝʜʝʥʠʝ 

ɺʘʞʥʳʤʠ ʧʨʝʜʧʦʩʳʣʢʘʤʠ ʜʣʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʅʠʞʥʝʛʦ ʇʨʠʘʥʛʘʨʴʷ ʷʚʣʷʝʪʩʷ ʥʘʣʠʯʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʳʭ, 

ʪʦʧʣʠʚʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ, ʣʝʩʥʳʭ ʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʆʩʥʦʚʫ ʵʢʦʥʦʤʠʢʠ 

ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʚ ʧʨʝʜʝʣʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʝʯʥʦʛʦ ʙʘʩʩʝʡʥʘ ʩʦʩʪʘʚʣʷʶʪ 

ʣʝʩʦʟʘʛʦʪʦʚʢʘ, ʜʝʨʝʚʦʦʙʨʘʙʦʪʢʘ, ʛʦʨʥʦʨʫʜʥʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ 

ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʜʦʣʞʥʦ ʘʢʮʝʥʪʠʨʦʚʘʪʴʩʷ ʥʘ ʩʦʟʜʘʥʠʠ ʦʙʲʝʢʪʦʚ ʧʦ ʛʣʫʙʦʢʦʡ 

ʠ ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ ʠʤʝʶʱʠʭʩʷ ʚ ʨʝʛʠʦʥʝ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʳʭ 

ʨʝʩʫʨʩʦʚ ʧʫʪʝʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʝʨʭʥʠʭ ʵʪʘʞʝʡ ʵʥʝʨʛʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʮʠʢʣʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʙʫʜʝʪ ʠʤʝʪʴ 

ʨʝʘʣʠʟʫʝʤʘʷ ʚ ʨʝʛʠʦʥʝ ʢʦʤʧʣʝʢʩʥʘʷ ʧʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ ʅʠʞʥʝʛʦ ʇʨʠʘʥʛʘʨʴʷ, ʚ 

ʨʘʤʢʘʭ ʢʦʪʦʨʦʡ ʧʦʣʫʯʘʶʪ ʨʘʟʚʠʪʠʝ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʩʚʦʝʥʠʝ ʠ ʧʝʨʝʨʘʙʦʪʢʘ 

ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʳʭ ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ ʠ 

ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɺ ʧʨʝʜʝʣʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ 

ʨʝʢʠ ɸʥʛʘʨʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ 

ʘʢʮʝʥʪʠʨʫʝʪʩʷ ʥʘ ʧʝʨʩʧʝʢʪʠʚʘʭ ʩʦʟʜʘʥʠʷ ʨʷʜʘ ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʟʣʦʚ ï 

ʂʦʜʠʥʩʢʦʛʦ, ɹʦʛʫʯʘʥʩʢʦʛʦ ʠ ʄʦʪʳʛʠʥʩʢʦʛʦ ï ʥʘ ʨ. ɸʥʛʘʨʘ, ʘ ʪʘʢʞʝ 

ɸʙʘʣʘʢʦʚʩʢʦʛʦ ʠ ʃʝʩʦʩʠʙʠʨʩʢʦʛʦ ï ʥʘ ʨ. ɽʥʠʩʝʡ.  

ɺ ʂʦʜʠʥʩʢʦʤ ʠ ɹʦʛʫʯʘʥʩʢʦʤ ʧʨʦʤʫʟʣʘʭ ʦʪʨʘʩʣʷʤʠ ʩʧʝʮʠʘʣʠʟʘʮʠʠ 

ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʳ ʵʥʝʨʛʝʪʠʢʠ, ʵʥʝʨʛʦ-ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 

ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ. ɹʘʟʦʚʳʤʠ ʦʪʨʘʩʣʷʤʠ ʄʦʪʳʛʠʥʩʢʦʛʦ ʧʨʦʤʫʟʣʘ 

ʤʦʛʫʪ ʩʪʘʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʛʦ ʢʦʤʧʣʝʢʩʘ, ʮʚʝʪʥʦʡ ʤʝʪʘʣʣʫʨʛʠʠ ʠ 

ʵʥʝʨʛʝʪʠʢʠ [5]. ʇʨʦʤʳʰʣʝʥʥʳʝ ʫʟʣʳ ʥʘ ʨ. ɽʥʠʩʝʡ ʩʧʝʮʠʘʣʠʟʠʨʫʶʪʩʷ ʚ ʦʩʥʦʚʥʦʤ 

ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʚ ɸʙʘʣʘʢʦʚʩʢʦʤ ʫʟʣʝ ʚ 

ʧʝʨʩʧʝʢʪʠʚʝ ʥʘʤʝʯʘʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʦʡ ɻʕʉ (ʉʨʝʜʥʝ-ɽʥʠʩʝʡʩʢʦʡ). 
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ʆʩʚʦʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʅʠʞʥʝʘʥʛʘʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʠʥʚʝʩʪʠʮʠʦʥʥʳʤʠ ʧʨʦʝʢʪʘʤʠ çʂʦʤʧʣʝʢʩʥʦʝ 

ʨʘʟʚʠʪʠʝ ʅʠʞʥʝʛʦ ʇʨʠʘʥʛʘʨʴʷè [3] ʠ çɸʥʛʘʨʦ-ɽʥʠʩʝʡʩʢʠʡ ʢʣʘʩʪʝʨè [4]. ɼʣʷ 

ʦʙʦʠʭ ʧʨʦʝʢʪʦʚ ʭʘʨʘʢʪʝʨʥʦ ʦʪʩʫʪʩʪʚʠʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʘʟʚʠʪʠʶ 

ʨʝʛʠʦʥʘ, ʯʪʦ ʧʨʦʷʚʣʷʝʪʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʫʯʝʪʝ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʪʨʝʙʦʚʘʥʠʡ, ʚʢʣʶʯʘʷ ʪʨʝʙʦʚʘʥʠʷ ʩʦʭʨʘʥʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʚ 

ʧʨʝʜʝʣʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢʠ 

ɸʥʛʘʨʘ. 

ɺʝʨʭʥʝʝ ʠ ʩʨʝʜʥʝʝ ʪʝʯʝʥʠʷ ʨ. ɸʥʛʘʨʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʯʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʫʭʫʜʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ 

ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʠʟ-ʟʘ ʩʙʨʦʩʦʚ ʟʘʛʨʷʟʥʸʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʥʝ ʪʦʣʴʢʦ ʚ ʨʘʡʦʥʘʭ 

ʨʘʟʤʝʱʝʥʠʷ ʜʝʡʩʪʚʫʶʱʠʭ ʧʨʝʜʧʨʠʷʪʠʡ (ʧʦ ʣʠʥʠʠ ʐʝʣʝʭʦʚ - ʀʨʢʫʪʩʢ ï ɸʥʛʘʨʩʢ 

- ɹʨʘʪʩʢ ï ʋʩʪʴ-ʀʣʠʤʩʢ), ʥʦ ʠ ʚ ʥʠʞʝʨʘʩʧʦʣʦʞʝʥʥʳʭ ʨʘʡʦʥʘʭ ʚʩʣʝʜʩʪʚʠʝ 

ʧʝʨʝʥʦʩʘ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʦ ʪʝʯʝʥʠʶ ʨʝʢʠ. 

ɸʥʛʘʨʩʢʠʡ ʙʘʩʩʝʡʥ ʧʦ ʦʙʲʝʤʫ ʩʙʨʦʩʘ ʟʘʛʨʷʟʥʝʥʥʳʭ ʩʪʦʢʦʚ ʟʘʥʠʤʘʝʪ 2-ʝ 

ʤʝʩʪʦ ʚ ʈʦʩʩʠʠ ʧʦʩʣʝ ɺʦʣʞʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. ɼʦʣʷ ʥʦʨʤʘʪʠʚʥʦ-ʦʯʠʱʝʥʥʳʭ ʚʦʜ 

(ʪ.ʝ. ʧʨʦʰʝʜʰʠʭ ʯʝʨʝʟ ʦʯʠʩʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ) ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 2-3 % [5]. ɺ ʮʝʣʦʤ 

ʚʦʜʦʦʭʨʘʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʙʘʩʩʝʡʥʝ ʨ. ɸʥʛʘʨʘ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʢʘʢ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʫʶ ʧʨʝʞʜʝ ʚʩʝʛʦ ʠʟ-ʟʘ ʥʠʟʢʦʡ ʜʦʣʠ ʦʙʦʨʦʪʥʦʛʦ ʠ ʧʦʚʪʦʨʥʦʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ; ʥʝʵʬʬʝʢʪʠʚʥʦʡ ʨʘʙʦʪʳ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʚ ʮʝʣʦʤ 

ʨʷʜʝ ʛʦʨʦʜʦʚ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʫʩʪʘʨʝʣʠ ʠ ʧʝʨʝʛʨʫʞʝʥʳ, ʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ 

ʥʦʚʳʭ ʥʝ ʚʝʜʝʪʩʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʳ ʧʦ ʤʥʦʛʠʤ ʚʠʜʘʤ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ, ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʜʦʧʫʩʪʠʤʳʝ ʥʦʨʤʳ. ʂʘʯʝʩʪʚʦ 

ʚʦʜʳ ʚ ʚʝʨʭʥʝʤ ʠ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʨʝʢʠ ʦʮʝʥʠʚʘʝʪʩʷ ʦʪ ʫʤʝʨʝʥʥʦ ʟʘʛʨʷʟʥʸʥʥʦʡ 

ʜʦ ʦʯʝʥʴ ʛʨʷʟʥʦʡ [6, ʩ. 11-17; 7, ʩ.6-21]. 

ʇʦʵʪʦʤʫ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʩʣʦʞʠʚʰʘʷʩʷ ʩʠʪʫʘʮʠʷ ʩ ʟʘʛʨʷʟʥʝʥʠʝʤ 

ʨ.Áɸʥʛʘʨʘ ʩʦʟʜʘʝʪ ʩʝʨʴʝʟʥʳʝ ʨʠʩʢʠ ʜʣʷ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʧʦʜʜʝʨʞʘʥʠʷ 

ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʚ ʥʠʟʦʚʴʷʭ ʨ.Áɸʥʛʘʨʘ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʚ ʅʠʞʥʝʤ 

ʇʨʠʘʥʛʘʨʴʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʥʝ ʪʦʣʴʢʦ 

ʤʘʩʰʪʘʙʘʤʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʠ ʙʫʜʫʱʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʝʛʠʦʥʝ, 

ʥʦ ʠ ʩʦʩʪʦʷʥʠʝʤ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʥʘ ʚʝʨʭʥʝʤ ʠ ʩʨʝʜʥʝʤ ʫʯʘʩʪʢʘʭ ʨʝʢʠ. 

ʎʝʣʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʦʩʪʦʠʪ ʚ ʧʦʠʩʢʝ ʧʫʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʢʠ 

ʅʠʞʥʝʘʥʛʘʨʩʢʦʛʦ ʨʝʛʠʦʥʘ ʩ ʫʯʝʪʦʤ ʤʠʥʠʤʠʟʘʮʠʠ ʚʦʟʤʦʞʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʥʘʛʨʫʟʢʠ ʥʘ ʝʛʦ ʚʦʜʥʫʶ ʩʨʝʜʫ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʉʦʩʪʦʷʥʠʝ ʚʦʜʥʦʡ ʩʨʝʜʳ ʚ ʅʠʞʥʝʤ ʇʨʠʘʥʛʘʨʴʝ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠ ʚ 

ʧʝʨʩʧʝʢʪʠʚʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚʣʠʷʥʠʝʤ ʩʣʝʜʫʶʱʠʭ ʬʘʢʪʦʨʦʚ [2, 

ʩ. 167]: 

1. ʆʩʦʙʝʥʥʦʩʪʷʤʠ ʤʝʩʪʥʳʭ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʨʝʛʠʦʥʘ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʠʟʢʠʤʠ ʩʘʤʦʦʯʠʱʘʶʱʠʤʠ ʩʧʦʩʦʙʥʦʩʪʷʤʠ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʝʪ ʧʨʝʞʜʝ ʚʩʝʛʦ ʥʘ ʦʢʠʩʣʝʥʠʝ ʦʨʛʘʥʠʢʠ. 

ɿʘʛʨʷʟʥʝʥʠʝ ʚʦʜʳ ʨʝʢʠ ɸʥʛʘʨʘ ʦʨʛʘʥʠʯʝʩʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ ʫʞʝ ʢ ʥʘʩʪʦʷʱʝʤʫ 
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ʚʨʝʤʝʥʠ ʜʦʩʪʠʛʣʦ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ (ʥʘʧʨʠʤʝʨ, ʬʝʥʦʣʘʤʠ ʠ 

ʥʝʬʪʝʧʨʦʜʫʢʪʘʤʠ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʦʪʦʨʳʭ ʚ ʚʦʜʝ ʧʨʝʚʳʰʘʝʪ ʫʩʪʘʥʦʚʣʝʥʥʳʝ 

ʥʦʨʤʳ). ɺʩʝ ʵʪʦ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʥʠʟʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʚʦʜʥʦʡ ʩʨʝʜʳ ʢ 

ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ. 

2. ɼʦʚʦʣʴʥʦ ʚʳʩʦʢʠʡ ʬʦʥʦʚʳʡ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʥʦʡ ʩʨʝʜʳ ʚ 

ʨʝʛʠʦʥʝ ʠʟ-ʟʘ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʥʘ ʚʝʨʭʥʝʤ ʠ ʩʨʝʜʥʝʤ 

ʫʯʘʩʪʢʘʭ ʨ. ɸʥʛʘʨʘ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʩʠʩʪʝʤʳ 

ʚʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʜʝʡʩʪʚʫʶʱʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ɸʥʛʘʨʩʢʦʤ ʙʘʩʩʝʡʥʝ. 

3. ɺʦʟʜʝʡʩʪʚʠʝ ʛʠʜʨʦʫʟʣʦʚ ʥʘ ʨʝʢʝ ɸʥʛʘʨʘ, ʩʚʷʟʘʥʥʦʝ ʩ ʥʘʨʫʰʝʥʠʝʤ ʝʝ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ, ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ 

ʚʦʜʳ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ɸʥʛʘʨʩʢʦʛʦ ʢʘʩʢʘʜʘ ʩʚʝʨʭʫ ʚʥʠʟ. ʈʝʯʴ ʠʜʝʪ ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʦ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ɹʦʛʫʯʘʥʩʢʦʡ ɻʕʉ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʳʭ ʙʫʜʫʱʠʭ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ, ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ ʢ ʩʦʟʜʘʥʠʶ ʚ ʩʚʷʟʠ ʩʦ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʥʦʚʳʭ 

ɻʕʉ ʚ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨ. ɸʥʛʘʨʘ. 

4. ɺʦʟʤʦʞʥʳʡ ʚʢʣʘʜ ʚ ʥʘʨʫʰʝʥʠʝ ʚʦʜʥʦʡ ʩʨʝʜʳ ʩʦʟʜʘʚʘʝʤʳʭ ʠ 

ʥʘʤʝʯʘʝʤʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʚʳʙʦʨ ʩʭʝʤʳ ʠʭ ʨʘʟʤʝʱʝʥʠʷ, ʚʦʟʤʦʞʥʦʡ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʟʣʦʚ, ʤʘʩʰʪʘʙʦʚ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ 

ʥʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

5. ɺʳʙʦʨ ʚʘʨʠʘʥʪʦʚ ʚʦʟʤʦʞʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʥʘ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʦʙʲʝʢʪʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʨʝʛʠʦʥʘ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʧʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʥʠʞʥʝʛʦ 

ʪʝʯʝʥʠʷ ʨʝʢʠ ɸʥʛʘʨʘ ʫʯʠʪʳʚʘʣʠʩʴ ʪʘʢʠʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʠʩʭʦʜʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʦʙʩʪʘʥʦʚʢʘ ʥʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʫʯʘʩʪʢʝ ʨ. ɸʥʛʘʨʘ; ʥʘʤʝʯʘʝʤʘʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʬʦʨʤʠʨʫʝʤʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʟʣʦʚ, ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʂʦʜʠʥʩʢʦʛʦ ʠ ɹʦʛʫʯʘʥʩʢʦʛʦ ʠ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʚʦʟʤʦʞʥʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʚʦʜʥʫʶ 

ʩʨʝʜʫ; ʥʘʢʦʧʣʝʥʠʝ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ; ʧʝʨʝʥʦʩ 

ʟʘʛʨʷʟʥʝʥʠʡ ʠʟ ʚʳʰʝʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʨʦʤʫʟʣʦʚ ʧʦ ʪʝʯʝʥʠʶ ʨʝʢʠ (ʥʘʯʠʥʘʷ ʦʪ 

ʋʩʪʴ-ʀʣʠʤʩʢʦʛʦ ʫʟʣʘ ʠ ʜʦ ʚʧʘʜʝʥʠʷ ʨ. ɸʥʛʘʨʘ ʚ ʨ. ɽʥʠʩʝʡ) [1; 2, ʩ. 167-191]. 

ʎʝʣʴ, ʦʩʥʦʚʥʳʝ ʨʝʰʘʝʤʳʝ ʟʘʜʘʯʠ ʠ ʠʩʧʦʣʴʟʫʝʤʳʡ ʠʥʩʪʨʫʤʝʥʪ ʘʥʘʣʠʟʘ 

ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʥʦʡ ʩʨʝʜʳ ʚ ʅʠʞʥʝʘʥʛʘʨʩʢʦʤ ʨʝʛʠʦʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ 

ʨʠʩʫʥʢʝ 1. 
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ɸʥʘʣʠʟ ʚʦʟʤʦʞʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘʤʝʯʘʝʤʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʝʛʠʦʥʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ

ʎɽʃʔ:  ʌʦʨʤʠʨʦʚʘʥʠʝ  ʧʨʦʤʳʰʣʝʥʥʦʛʦ 
ʢʦʤʧʣʝʢʩʘ ʨʝʛʠʦʥʘ ʩ ʫʯʝʪʦʤ ʤʠʥʠʤʠʟʘʮʠʠ 
ʚʦʟʤʦʞʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʝʛʦ 

ʚʦʜʥʫʶ ʩʨʝʜʫ

ʆʩʥʦʚʥʳʝ ʨʝʰʘʝʤʳʝ ʟʘʜʘʯʠ 

ʄʦʜʝʣʴ 
ʦʧʪʠʤʠʟʘʮʠʠ 
ʚʦʜʦʦʭʨʘʥ-
ʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ 
ʧʨʠ 

ʧʨʦʛʥʦʟʠʨʦ-
ʚʘʥʠʠ
ʨʘʟʚʠʪʠʷ 
ʵʢʦʥʦʤʠʢʠ 
ʨʝʛʠʦʥʘ

ʇʨʦʛʥʦ-
ʟʠʨʦʚʘ-
ʥʠʝ
ʫʨʦʚʥʷ 
ʟʘʛʨʷʟ-
ʥʝʥʠʷ 
ʚʦʜʥʦʡ 
ʩʨʝʜʳ

ʀʥʩʪʨʫʤʝʥʪ 

ʠʩʩʣʝʜʦʚʘʥʠʷ

ʆʧʨʝʜʝ-
ʣʝʥʠʝ
ʩʫʤʤʘʨ-
ʥʦʡ 

ʚʝʣʠʯʠʥʳ 
ʵʢʦʥʦʤ. 
ʫʱʝʨʙʘ 
ʦʪ ʟʘʛʨʷʟ-
ʥʝʥʠʷ 
ʚʦʜʥʳʭ 
ʦʙʲʝʢʪʦʚ

ɺʳʷʚʣʝʥʠʝ  
ʵʢʦʣʦʛʠʯʝʩʢʠ  
ʜʦʧʫʩʪʠʤʳʭ 
ʤʘʩʰʪʘʙʦʚ  ʪʝʨ. 
ʢʦʥʮʝʥʪʨʘʮʠʠ 
ʧʨʦʠʟʚʦʜʩʪʚʘ 
ʩ ʧʦʟʠʮʠʡ 

ʬʦʨʤʠʨʦʚʘʥʠʷ 
ʘʥʪʨʦʧʦʛʝʥʥʦʡ 
ʥʘʛʨʫʟʢʠ  ʥʘ 
ʧʦʚʝʨʭʥʦʩʪʥʳʝ 
ʚʦʜʦʠʩʪʦʯʥʠʢʠ

 
ʈʠʩʫʥʦʢ 1 ï ʎʝʣʴ, ʦʩʥʦʚʥʳʝ ʟʘʜʘʯʠ ʠ ʠʥʩʪʨʫʤʝʥʪ ʘʥʘʣʠʟʘ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʥʦʡ ʩʨʝʜʳ 

(ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 

ɺ ʢʘʯʝʩʪʚʝ ʠʥʩʪʨʫʤʝʥʪʘ ʘʥʘʣʠʟʘ ʧʦʩʣʝʜʩʪʚʠʡ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʝʰʝʥʠʡ ʥʘ 

ʩʦʩʪʦʷʥʠʝ ʚʦʜʥʦʡ ʩʨʝʜʳ ʚ ʨʝʛʠʦʥʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʤʦʜʝʣʴ ʦʧʪʠʤʠʟʘʮʠʠ 

ʚʦʜʦʦʭʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʨʘʟʚʠʪʠʷ ʭʦʟʷʡʩʪʚʘ 

ʪʝʨʨʠʪʦʨʠʠ [2, ʩ. 154-166]. ʆʩʥʦʚʥʳʝ ʟʘʜʘʯʠ, ʨʝʰʘʝʤʳʝ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʤʦʜʝʣʠ, 

ʧʨʝʜʧʦʣʘʛʘʶʪ ʫʪʦʯʥʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʨʝʛʠʦʥʘ ʩ ʧʦʟʠʮʠʡ 

ʦʙʝʩʧʝʯʝʥʠʷ ʦʭʨʘʥʳ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʤʠʥʠʤʠʟʘʮʠʶ ʧʦʪʝʨʴ, 

ʥʘʥʦʩʠʤʳʭ ʟʘʛʨʷʟʥʝʥʠʝʤ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʫʩʣʦʚʠʷ, ʦʪʨʘʞʘʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʦʭʨʘʥʳ ʚʦʜʥʦʡ 

ʩʨʝʜʳ, ʦʙʲʝʜʠʥʝʥʳ ʚ ʯʝʪʳʨʝ ʛʨʫʧʧʳ (ʨʠʩʫʥʦʢ 2). 
ɻʨʫʧʧʳ ʫʩʣʦʚʠʡ ʚʦʜʥʦʛʦ ʙʣʦʢʘ ʤʦʜʝʣʠ ʚʳʙʦʨʘ ʚʘʨʠʘʥʪʘ 

ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʝʰʝʥʠʡ

ʌʦʨʤʠʨʦʚʘʥʠʷ ʙʘʣʘʥʩʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʳ 
ʧʦ ʦʪʜʝʣʴʥʳʤ ʚʠʜʘʤ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʢʘʞʜʦʤ ʠʟ 
ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʘʨʝʘʣʦʚ ʚ ʪʦʪ ʠʣʠ ʠʥʦʡ ʧʝʨʠʦʜ 

ʚʨʝʤʝʥʠ ʩ ʫʯʝʪʦʤ ʬʦʥʦʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʚʦʟʤʦʞʥʦʡ 
ʥʘʛʨʫʟʢʠ ʥʘ ʚʦʜʥʫʶ ʩʨʝʜʫ ʚ ʧʝʨʩʧʝʢʪʠʚʝ 

ʆʛʨʘʥʠʯʝʥʠʷ ʥʘ ʩʙʨʦʩ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ  
ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʦʠʩʪʦʯʥʠʢʠ

ʅʝʫʭʫʜʰʝʥʠʝʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚʦ ʚʨʝʤʝʥʠ
ʚ ʢʘʞʜʦʤ ʘʨʝʘʣʝ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʩ ʫʯʝʪʦʤ 

ʚʦʟʤʦʞʥʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʚʦʜʝ ʠ
ʧʝʨʝʥʦʩʘ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦ ʪʝʯʝʥʠʶ ʨʝʢ

ʊʨʝʙʦʚʘʥʠʝ ʤʠʥʠʤʠʟʘʮʠʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ 
ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʦʝʤʦʚ

 
ʈʠʩʫʥʦʢ 2 ï ɻʨʫʧʧʳ ʫʩʣʦʚʠʡ ʤʦʜʝʣʠ ʦʧʪʠʤʠʟʘʮʠʠ ʚʦʜʦʦʭʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʨʝʛʠʦʥʝ 

(ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʚʦʜʦʦʭʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʅʠʞʥʝʤ ʇʨʠʘʥʛʘʨʴʝ ʧʦʟʚʦʣʠʣʠ ʧʦʣʫʯʠʪʴ ʩʣʝʜʫʶʱʠʝ ʨʝʟʫʣʴʪʘʪʳ (ʨʠʩʫʥʦʢ 3). 
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1
Åɺʳʷʚʣʝʥʳ ʵʢʦʣʦʛʠʯʝʩʢʠ ʜʦʧʫʩʪʠʤʳʝ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʚʦʜʥʫʶ ʩʨʝʜʫ ʤʘʩʰʪʘʙʳ  ʨʘʟʚʠʪʠʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ

2

Åʋʩʪʘʥʦʚʣʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʜʘʚʘʝʤʳʭ ʫʩʣʦʚʠʷʤʠ ʟʘʜʘʯʠ ʩʠʩʪʝʤ 

ʦʙʝʟʚʨʝʞʠʚʘʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʙʳʪʦʚʳʭ ʩʪʦʯʥʳʭ ʚʦʜ

3

Åʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʚʣʠʷʥʠʝ ʬʘʢʪʦʨʦʚ ʥʘʢʦʧʣʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʠ 
ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʝʨʝʥʦʩʘ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʧʦ ʪʝʯʝʥʠʶ ʨʝʢ ʥʘ 
ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʱʝʛʦ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʦʝʤʦʚ ʚ ʧʨʝʜʝʣʘʭ 
ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ

4

Åɼʘʥʘ ʦʮʝʥʢʘ ʚʝʣʠʯʠʥʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ ʙʳʪʴ 
ʥʘʥʝʩʝʥ ʵʢʦʥʦʤʠʢʝ ʨʝʛʠʦʥʘ ʠ ʟʜʦʨʦʚʴʶ ʥʘʩʝʣʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʝʤ 
ʚʦʜʥʦʡ ʩʨʝʜʳ ʚ ʩʣʫʯʘʝ ʩʙʨʦʩʘ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʩʚʝʨʭ ʫʩʪʘʥʦʚʣʝʥʥʳʭ 
ʜʦʧʫʩʪʠʤʳʭ ʥʦʨʤ

5

Åɺʳʷʚʣʝʥʦ, ʢʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʚʳʙʦʨʝ ʩʭʝʤʳ ʨʘʟʤʝʱʝʥʠʷ 

ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʫʯʝʪ 

ʪʨʝʙʦʚʘʥʠʡ ʦʭʨʘʥʳ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʚʦʜʦʦʭʨʘʥʥʦʡ

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʅʠʞʥʝʤ ʇʨʠʘʥʛʘʨʴʝ

 
ʈʠʩʫʥʦʢ 3 ï ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʦʚ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʚʦʜʦʦʭʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ  

ʚ ʅʠʞʥʝʤ ʇʨʠʘʥʛʘʨʴʝ 

ɸʥʘʣʠʟ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʧʦʟʚʦʣʷʝʪ ʚʳʩʢʘʟʘʪʴ ʩʣʝʜʫʶʱʠʝ 

ʨʝʢʦʤʝʥʜʘʮʠʠ [1; 2, ʩ. 188-192]: 

1. ʆʪʢʘʟ ʦʪ ʩʦʟʜʘʥʠʷ ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʫʟʣʦʚ ʠ ʩʫʧʝʨʢʨʫʧʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʨʘʩʩʦʩʨʝʜʦʪʦʯʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʩ ʮʝʣʴʶ ʣʫʯʰʝʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʜʘʧʪʘʮʠʦʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚʦʜʥʦʡ ʩʨʝʜʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ʧʨʦʛʥʦʟʠʨʫʝʤʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʚ ʚʳʜʝʣʝʥʥʦʡ ʯʘʩʪʠ ʅʠʞʥʝʛʦ 

ʇʨʠʘʥʛʘʨʴʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʫʨʦʚʥʝʤ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʥʦʡ 

ʩʨʝʜʳ, ʭʦʪʷ ʠ ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʢʦʪʦʨʦʝ ʧʨʝʚʳʰʝʥʠʝ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʦʨʤ. 

2. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʦʩʥʦʚʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʚʦʜʥʫʶ ʩʨʝʜʫ ʅʠʞʥʝʛʦ ʇʨʠʘʥʛʘʨʴʷ 

ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ ʩʦ ʩʪʦʨʦʥʳ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʙʲʝʢʪʦʚ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ (ʮʝʣʣʶʣʦʟʥʦ-ʙʫʤʘʞʥʳʭ ʠ ʛʠʜʨʦʣʠʟʥʦ-ʜʨʦʞʞʝʚʳʭ ʟʘʚʦʜʦʚ). ɼʦʣʷ 

ʜʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʟʘʛʨʷʟʥʝʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ ʚʩʝʭ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘ ʧʨʝʜʧʨʠʷʪʠʡ ʷʚʣʷʝʪʩʷ ʧʨʝʦʙʣʘʜʘʶʱʝʡ: 

ʙʦʣʝʝ 90% ʧʦ ʚʟʚʝʰʝʥʥʳʤ ʚʝʱʝʩʪʚʘʤ ʠ ʦʢʦʣʦ 98% - ʧʦ ʬʝʥʦʣʘʤ ʠ ʭʣʦʨʠʜʘʤ. 

3. ʈʝʟʫʣʴʪʘʪʳ ʨʝʰʝʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʜʘʞʝ ʥʘ ʪʘʢʠʭ ʨʝʢʘʭ ʢʘʢ ɸʥʛʘʨʘ ʠ 

ɽʥʠʩʝʡ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʨʘʩʭʦʜʘ ʚʦʜʳ ʵʪʦʪ ʬʘʢʪʦʨ ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʩʨʝʜʩʪʚʦʤ ʨʘʟʙʘʚʣʝʥʠʷ ʜʦʚʝʜʝʥʠʝ ʠʩʭʦʜʥʳʭ ʢʦʥʜʠʮʠʡ 

ʦʪʚʦʜʠʤʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʜʦ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʦʨʤʘʪʠʚʦʚ (ʧʨʠ ʟʘʜʘʚʘʝʤʳʭ 

ʫʩʣʦʚʠʷʤʠ ʟʘʜʘʯʠ ʤʘʩʰʪʘʙʘʭ, ʩʦʩʪʘʚʝ, ʪʝʭʥʦʣʦʛʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʚʘʨʠʘʥʪʘʭ 

ʨʘʟʤʝʱʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ). ʊ.ʝ. ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʨʝʛʠʦʥʘ ʜʣʷ ʨʘʟʙʘʚʣʝʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ ʢʘʢ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ 

ʤʝʨʳ ʧʦ ʜʦʚʝʜʝʥʠʶ ʠʭ ʠʩʭʦʜʥʳʭ ʢʦʥʜʠʮʠʡ ʜʦ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʥʦʨʤʘʪʠʚʦʚ  

ʦʛʨʘʥʠʯʝʥʳ.  
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4. ʋʯʝʪ ʬʘʢʪʦʨʘ ʥʘʢʦʧʣʝʥʠʷ ʟʘʛʨʷʟʥʝʥʠʷ (ʅɿ), ʦʩʫʱʝʩʪʚʣʷʚʰʠʡʩʷ ʚ 

ʂʦʜʠʥʩʢʦʤ ʧʨʦʤʫʟʣʝ ʚ ʩʚʷʟʠ ʩ ʩʦʟʜʘʥʠʝʤ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ɹʦʛʫʯʘʥʩʢʦʡ ɻʕʉ ʠ ʚ 

ɹʦʛʫʯʘʥʩʢʦʤ ʇʋ ʚ ʩʚʷʟʠ ʩ ʚʦʟʤʦʞʥʳʤ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʄʦʪʳʛʠʥʩʢʦʡ ɻʕʉ (ʧʦʩʣʝ 

2020 ʛ.) ʧʦʢʘʟʘʣ, ʯʪʦ ʝʛʦ ʚʢʣʘʜ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʙʱʝʛʦ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ 

ʚʦʜʥʦʡ ʩʨʝʜʳ ʧʦʢʘ ʥʝʟʥʘʯʠʪʝʣʝʥ.  

5. ʋʯʝʪ ʬʘʢʪʦʨʘ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʝʨʝʥʦʩʘ ʟʘʛʨʷʟʥʝʥʠʡ ʤʝʞʜʫ ʩʦʩʝʜʥʠʤʠ 

ʧʨʦʤʫʟʣʘʤʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʝʛʦ ʚʣʠʷʥʠʠ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʙʘʣʘʥʩʦʚ 

ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʳ ʚ ʃʝʩʦʩʠʙʠʨʩʢʦʤ ʇʋ, ʢʫʜʘ ʧʝʨʝʥʦʩʠʪʩʷ ʟʘʛʨʷʟʥʝʥʠʝ ʠʟ 

ʚʳʰʝʨʘʩʧʦʣʦʞʝʥʥʳʭ ɸʙʘʣʘʢʦʚʩʢʦʛʦ ʠ ʄʦʪʳʛʠʥʩʢʦʛʦ ʇʋ. 

6. ɺʳʧʦʣʥʝʥʥʳʝ ʨʘʩʯʝʪʳ ʧʦʟʚʦʣʠʣʠ ʦʧʨʝʜʝʣʠʪʴ ʦʨʠʝʥʪʠʨʦʚʦʯʥʳʝ 

ʚʝʣʠʯʠʥʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʦʝʤʦʚ ʚ ʧʨʦʤʫʟʣʘʭ 

ʅʠʞʥʝʛʦ ʇʨʠʘʥʛʘʨʴʷ. ɽʛʦ ʚʝʣʠʯʠʥʘ ʦʮʝʥʠʚʘʝʪʩʷ ʧʦ ʚʘʨʠʘʥʪʘʤ ʨʝʰʝʥʠʷ ʦʪ 3,6 ʜʦ 

22,0 ʤʣʨʜ. ʨʫʙ. ʚ ʛʦʜ (ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʘʨʠʘʥʪʦʚ ʨʘʟʤʝʱʝʥʠʷ ʦʙʲʝʢʪʦʚ-

ʟʘʛʨʷʟʥʠʪʝʣʝʡ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʚʳʜʝʣʝʥʥʳʭ ʧʨʦʫʟʣʦʚ ʠ ʜʨ. 

ʬʘʢʪʦʨʦʚ). 

ʆʙʦʙʱʝʥʥʦ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚʦʜʦʦʭʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʅʠʞʥʝʘʥʛʘʨʩʢʦʤ ʨʝʛʠʦʥʝ ʤʦʞʥʦ ʦʙʲʝʜʠʥʠʪʴ ʚ ʪʨʠ ʘʛʨʝʛʠʨʦʚʘʥʥʳʝ ʛʨʫʧʧʳ 

(ʨʠʩʫʥʦʢ 4). 

ʌʦʨʤʠʨʦʚʘʥʠʝ  ʅʠʞʥʝʛʦ ʇʨʠʘʥʛʘʨʴʷ  
ʧʨʠ ʫʩʣʦʚʠʠ ʩʪʨʦʛʦʛʦ ʩʦʙʣʶʜʝʥʠʷ ʜʝʡʩʪʚʫʶʱʠʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʜʘʨʪʦʚ 
ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʣʝʜʫʶʱʠʭ ʤʝʨ

ʇʝʨʝʩʤʦʪʨ 
ʤʘʩʰʪʘʙʦʚ 
ʨʘʟʤʝʱʘʝʤʳʭ ʠ 
ʙʫʜʫʱʠʭ ʦʙʲʝʢʪʦʚ 
ʚ ʩʪʦʨʦʥʫ 
ʩʥʠʞʝʥʠʷ 
ʝʜʠʥʠʯʥʳʭ 
ʤʦʱʥʦʩʪʝʡ 
ʦʪʜʝʣʴʥʳʭ 
ʧʨʝʜʧʨʠʷʪʠʡ-
ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʩ 
ʫʯʝʪʦʤ ʭʘʨʘʢʪʝʨʘ 
ʠ ʤʘʩʰʪʘʙʦʚ ʠʭ 
ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʆʉ

ɺʳʭʦʜ ʥʘ 

ʥʦʚʳʝ 

ʵʢʦʣʦʛʦ 

ʦʨʠʝʥʪʠ-

ʨʦʚʘʥʥʳʝ

ʪʝʭʥʦʣʦʛʠʠ  

ʧʨʦʠʟʚʦʜ-

ʩʪʚʘ

ɹʦʣʝʝ ʪʱʘʪʝʣʴʥʦʝ 
ʦʙʦʩʥʦʚʘʥʠʝ 
ʯʠʩʣʘ 

ʧʨʝʜʧʦʣʘʛʘʝʤʳʭ 
ʢ ʨʘʟʤʝʱʝʥʠʶ ʚ 
ʧʨʝʜʝʣʘʭ ʨʝʛʠʦʥʘ 
ʧʨʦʤʳʰʣʝʥʥʳʭ 
ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʠʭ 
ʚʦʟʤʦʞʥʦʡ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʦ 
ʧʨʦʤʳʰʣʝʥʥʳʤ 

ʫʟʣʘʤ

 
ʈʠʩʫʥʦʢ 4 ï ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʚʦʜʦʦʭʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ  

ʚ ʅʠʞʥʝʘʥʛʘʨʩʢʦʤ ʨʝʛʠʦʥʝ (ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʦʤ) 

ɺʳʚʦʜʳ 

ʉʧʝʮʠʬʠʢʘ ʤʝʩʪʥʳʭ ʫʩʣʦʚʠʡ, ʚʣʠʷʶʱʠʭ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʠʪʫʘʮʠʠ ʥʘ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ʅʠʞʥʝʛʦ ʇʨʠʘʥʛʘʨʴʷ, ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʳʭʦʜʘ ʚ 

ʨʝʛʠʦʥ ʩ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠ ʩʦʚʝʨʰʝʥʥʳʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘʤʠ. ʅʠʟʢʠʝ 

ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʦʜʥʦʡ ʩʨʝʜʳ ʅʠʞʥʝʛʦ ʇʨʠʘʥʛʘʨʴʷ ʧʨʝʜʲʷʚʣʷʶʪ 

ʞʝʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʪʝʭʥʦʣʦʛʠʷʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʟʤʝʱʘʝʤʳʭ ʥʘ ʝʛʦ 

ʪʝʨʨʠʪʦʨʠʠ ʦʙʲʝʢʪʦʚ. ʈʝʯʴ ʠʜʝʪ ʢʘʢ ʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ (ʪʝʭʥʦʣʦʛʠʠ ʦʩʥʦʚʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚ), ʪʘʢ ʠ ʦʙ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʥʥʦʚʘʮʠʷʭ (ʤʝʨʦʧʨʠʷʪʠʷ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʜʨ.). ʊʦʣʴʢʦ ʧʨʠ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʤʦʞʥʦ ʩʪʘʚʠʪʴ 
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25 

 

ʚʦʧʨʦʩ ʦ ʩʦʟʜʘʥʠʠ ʟʜʝʩʴ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚʦʦʙʱʝ ʠ ʚ ʥʘʤʝʯʘʝʤʦʤ 

ʩʦʩʪʘʚʝ ʧʨʦʠʟʚʦʜʩʪʚ ʠ ʠʭ ʤʦʱʥʦʩʪʝʡ, ʚ ʯʘʩʪʥʦʩʪʠ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤ ʥʝ 

ʪʦʣʴʢʦ ʧʨʠʦʨʠʪʝʪ ʧʝʨʝʜʦʚʳʭ ʤʘʣʦʦʪʭʦʜʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʦʩʥʦʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʙʲʝʢʪʦʚ, ʥʦ ʠ ʧʨʦʚʝʜʝʥʠʝ ʩʠʩʪʝʤʳ ʩʘʤʳʭ ʨʘʟʥʳʭ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʢʦʤʧʣʝʢʩʥʳʡ ʦʭʚʘʪ ʚʩʝʭ 

ʩʪʦʨʦʥ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʨʝʜʫ [1, ʩ. 249-261]. ɺ ʨʘʤʢʘʭ ʦʩʥʦʚʥʳʭ 

ʮʝʣʝʡ ʧʨʦʚʦʜʠʤʦʡ ʚ ʩʪʨʘʥʝ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʵʪʦ ʦʟʥʘʯʘʝʪ 

ʘʢʪʠʚʥʳʡ ʧʝʨʝʭʦʜ ʥʘ ʧʨʠʥʮʠʧ ʥʘʠʣʫʯʰʠʭ ʜʦʩʪʫʧʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʜʣʷ ʫʯʝʪʘ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʩʠʩʪʝʤ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ 

ʨʝʛʠʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʪʘʢʞʝ ʧʨʠʥʠʤʘʪʴ ʚʦ ʚʥʠʤʘʥʠʝ ʚʦʟʤʦʞʥʦʩʪʴ 

ʜʘʣʴʥʝʡʰʝʛʦ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʩʚʦʝʥʠʷ ʨʝʢʠ ɸʥʛʘʨʘ. ʇʦʩʢʦʣʴʢʫ 

ʪʝʨʨʠʪʦʨʠʷ ʘʥʛʘʨʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʷʚʣʷʝʪʩʷ ʨʝʛʠʦʥʦʤ ʥʝ ʪʦʣʴʢʦ ʨʝʘʣʠʟʦʚʘʥʥʳʭ 

ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʳʭ ʦʙʲʝʢʪʦʚ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ, ʥʦ ʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʤ ʜʣʷ 

ʙʫʜʫʱʝʛʦ ʥʦʚʦʛʦ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʦʩʚʦʝʥʠʷ, ʪʦ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʦ 

ʙʫʜʫʱʠʭ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ʠ ʠʭ ʚʣʠʷʥʠʠ ʥʘ ʩʦʩʪʦʷʥʠʝ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʟʦʥʝ 

ʥʦʚʳʭ ɻʕʉ (ʄʦʪʳʛʠʥʩʢʦʡ, ʅʠʞʥʝʙʦʛʫʯʘʥʩʢʦʡ, ʉʪʨʝʣʢʦʚʩʢʦʡ, ʉʨʝʜʥʝ-

ɽʥʠʩʝʡʩʢʦʡ). ʂʨʦʤʝ ʪʦʛʦ, ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, 

ʧʨʠʥʷʪʠʝ ʚʦ ʚʥʠʤʘʥʠʝ ʫʞʝ ʠʤʝʶʱʠʭʩʷ ʥʘʢʦʧʣʝʥʥʳʭ ʥʝʛʘʪʠʚʥʳʭ ʫʨʦʢʦʚ ʠʟ 

ʧʨʘʢʪʠʢʠ ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʦʙʲʝʢʪʦʚ ʛʠʜʨʦʵʥʝʨʛʝʪʠʢʠ ʥʘ ɸʥʛʘʨʝ ʠ ʫʯʝʪʝ ʠʭ ʚ 

ʙʫʜʫʱʝʤ. 

ʉʪʘʪʴʷ ʧʦʜʛʦʪʦʚʣʝʥʘ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʥʘʫʢʠ ʠ ʚʳʩʰʝʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ ʈʦʩʩʠʠ ʚ ʨʘʤʢʘʭ ʥʘʫʯʥʦʛʦ ʧʨʦʝʢʪʘ çʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ 

ɸʟʠʘʪʩʢʦʡ ʈʦʩʩʠʠ ʥʘ ʦʩʥʦʚʝ ʩʠʥʝʨʛʠʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʦʩʪʫʧʥʦʩʪʠ, ʩʠʩʪʝʤʥʳʭ ʟʥʘʥʠʡ ʦ 

ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʤ ʧʦʪʝʥʮʠʘʣʝ, ʨʘʩʰʠʨʷʶʱʝʛʦʩʷ ʧʨʦʩʪʨʘʥʩʪʚʘ ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʭ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʡè, ʉʦʛʣʘʰʝʥʠʝ ˉ 075-15-2020-804 ʦʪ 02.10.2020 (ʛʨʘʥʪ ˉ 13.1902.21.0016). 
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ʠʥʞʝʥʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 2014. ï 67 ʩ. 
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Abstract. The analysis of the features of the Low Angara region is given from the standpoint of the 

formation of a possible level of pollution of the aquatic environment with regard for prospects for the 

development of the region's economy. As a tool for such an analysis, a model for optimizing water 

protection activities in the region is used taking into account the prospects for its industrial 

development. The main shortcomings of the implementation of investment projects for the 

development of the Nizhneangarsk region are shown with an emphasis on the problems associated 

with maintaining the quality of the water basin. It is concluded that the development of the region in 

the conditions of compliance with the requirements for the protection of the aquatic environment is 

possible only with the use of advanced environmentally oriented technologies.  
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ʂ ɺʆʇʈʆʉʋ ʄʆʅʀʊʆʈʀʅɻɸ ɻʀɼʈʆʃʆɻʀʏɽʉʂʆɻʆ ʀ 

ɻʀɼʈʆʍʀʄʀʏɽʉʂʆɻʆ ʈɽɾʀʄɸ ʊʈɸʅʉɻʈɸʅʀʏʅʓʍ ɺʆɼ  
ɺɽʈʍʆɺʔʗ ɹɸʉʉɽʁʅɸ ʈɽʂʀ ʊʆɹʆʃ 

ɺʪʦʨʦʚʘ ɸ.ʀ.1, ʇʘʥʠʥʘ ʄ.ɺ.2, ʃʠʭʦʜʫʤʦʚʘ ʀ.ʅ.2 

1 ʆʪʜʝʣ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʅʠʞʥʝ-ʆʙʩʢʦʛʦ ʙʘʩʩʝʡʥʦʚʦʛʦ ʚʦʜʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ, ʏʝʣʷʙʠʥʩʢ, ʈʦʩʩʠʷ, 
 2 ʖʞʥʦ-ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʫʤʘʥʠʪʘʨʥʦ-ʧʝʜʘʛʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʏʝʣʷʙʠʥʩʢ, 

ʈʦʩʩʠʷ 

e-mail: panina80@mail.ru 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʦʮʝʥʢʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʠ 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʚʦʜʦʪʦʢʦʚ ʚʝʨʭʦʚʴʷ ʨʝʢʠ ʊʦʙʦʣ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʏʝʣʷʙʠʥʩʢʦʡ ʠ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. ʇʦʢʘʟʘʥʳ 

ʦʩʦʙʝʥʥʦʩʪʠ ʥʘʧʦʣʥʝʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱ ʥʘ ʨʝʢʘʭ ʟʘ ʧʝʨʠʦʜ 2008ï2021 ʛʛ. ʠʟʫʯʘʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ. ɻʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʨʝʞʠʤ ʧʨʠʚʝʜʝʥ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ 

ʥʝʢʦʪʦʨʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʚʦʜʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʨʘʥʩʛʨʘʥʠʯʥʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ, ʤʦʥʠʪʦʨʠʥʛ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ, 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ, ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ 

ʇʨʦʙʣʝʤʘ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʛʨʘʥʠʯʥʳʤʠ ʚʦʜʦʪʦʢʘʤʠ ʚʝʨʭʦʚʴʷ ʙʘʩʩʝʡʥʘ 

ʨ.ʊʦʙʦʣ ʦʩʦʙʝʥʥʦ ʦʩʪʨʦ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ. ɻʘʨʘʥʪʠʨʦʚʘʥʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʪʨʘʜʠʮʠʦʥʥʦ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʜʣʷ 

ʧʨʠʛʨʘʥʠʯʥʳʭ ʪʝʨʨʠʪʦʨʠʡ - ʏʝʣʷʙʠʥʩʢʦʡ ʠ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣʘʩʪʝʡ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʠ ʂʫʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, ʦʩʦʙʝʥʥʦ ʚ ʚʦʧʨʦʩʘʭ 

ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ. ɺ ʧʝʨʠʦʜʳ ʧʨʦʭʦʞʜʝʥʠʷ ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ 

ʚʩʪʘʝʪ ʚʦʧʨʦʩ ʦʧʝʨʘʪʠʚʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʝʞʠʤʦʚ ʩʨʘʙʦʪʢʠ ʚʦʜʦʭʨʘʥʠʣʠʱ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʝʢʘʭ ʢʘʢ ʩʝʟʦʥʥʦʛʦ ʪʘʢ ʠ ʤʥʦʛʦʣʝʪʥʝʛʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ [1]. ɿʘʨʝʛʫʣʠʨʦʚʘʥʥʳʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ 

ʨʝʢ, ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪ ʝʛʦ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʚʦʜʳ. 

ʆʩʦʙʫʶ ʢʘʪʝʛʦʨʠʶ ʩʦʩʪʘʚʣʷʶʪ ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ ʠ ʜʨʫʛʠʝ ʧʦʣʣʶʪʘʥʪʳ ʧʨʷʤʦ 

ʠʣʠ ʢʦʩʚʝʥʥʦ ʫʢʘʟʳʚʘʶʱʠʝ ʥʘ ʟʘʛʨʷʟʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʚʦʜʦʭʨʘʥʠʣʠʱ ʥʘ ʨʝʢʘʭ ʋʡ, ʊʦʛʫʟʘʢ, ɸʷʪ ʠ ʉʠʥʪʘʰʪʳ, 

ʘ ʪʘʢʞʝ ʘʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʢʦʥʪʨʦʣʴʥʳʭ ʩʪʚʦʨʘʭ. ʉʭʝʤʘ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʡ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʩʪʚʦʨʦʚ ʥʘ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ 

ʚʦʜʦʪʦʢʘʭ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʊʦʙʦʣ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʠʚʝʜʝʥʘ 

ʥʘ ʨʠʩ.1. ʇʝʨʝʯʝʥʴ ʢʦʥʪʨʦʣʴʥʳʭ ʩʪʚʦʨʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʧʨʠʚʝʜʝʥ ʥʠʞʝ: 

- ʨ.ʉʠʥʪʘʰʪʳ, ʧʦʩ. ʄʘʨʠʠʥʩʢʠʡ, ʥʘ ʛʨʘʥʠʮʝ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣ. ʈʌ ʠ 
ʂʫʩʪʘʥʘʡʩʢʦʡ ʦʙʣ. ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ; 

- ʨ.ɸʷʪ, ʜ. ʅʠʢʦʣʘʝʚʢʘ, 10,6 ʢʤ ʦʪ ʛʨʘʥʠʮʳ ʈʌ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣ.;  

- ʨ.ʊʦʛʫʟʘʢ, ʜ. ɸʣʝʢʩʝʝʚʢʘ, 9,4 ʢʤ ʦʪ ʛʨʘʥʠʮʳ ʈʌ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ; 

- ʨ.ʋʡ, ʧʦʩ. ɹʝʨʝʟʦʚʩʢʠʡ, 52 ʢʤ ʜʦ ʛʨʘʥʠʮʳ ʩ ʂʫʨʛʘʥʩʢʦʡ ʦʙʣ.  
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ɼʘʥʥʳʝ ʧʦ ʨʝʞʠʤʫ ʚʦʜʦʭʨʘʥʠʣʠʱ: ʂʘʪʝʥʠʥʩʢʦʝ ʠ ɹʨʝʜʠʥʩʢʦʝ 

ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ (ʈʦʩʩʠʷ), ʧʨʠʚʝʜʝʥʳ ʠʟ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ (ɸʀʉ ɻʄɺʆ) ʢʘʢ ʚ ʤʥʦʛʦʣʝʪʥʝʤ ʨʘʟʨʝʟʝ, ʪʘʢ ʠ ʟʘ ʥʘʯʘʣʦ 2022 

ʛʦʜʘ. ʇʦ ʛʠʜʨʦʭʠʤʠʯʝʩʢʦʤʫ ʨʝʞʠʤʫ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʯʝʪʳʨʝʭ 

ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʩʪʚʦʨʘʭ (ʨʠʩʫʥʦʢ 1) ʟʘ ʧʝʨʠʦʜ ʩ 2008 ʧʦ 2019 ʛʛ. (ʥʝʢʦʪʦʨʳʝ 

ʬʨʘʛʤʝʥʪʘʨʥʦ) ʚʳʧʦʣʥʝʥʥʳʝ ʈʦʩʛʠʜʨʦʤʝʪʦʤ, ʪʘʢʞʝ ʚʳʛʨʫʞʝʥʳ ʠʟ ɸʀʉ ɻʄɺʆ. 

ʆʧʨʝʜʝʣʝʥʠʝ ʜʣʠʪʝʣʴʥʦʩʪʠ ʤʘʣʦʚʦʜʥʳʭ ʠ ʤʥʦʛʦʚʦʜʥʳʭ ʧʝʨʠʦʜʦʚ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʪʦʢʘ ʥʘ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʳʧʦʣʥʝʥʳ ʧʦ ʜʘʥʥʳʤ ʨʘʙʦʪʳ 

ʨʝʞʠʤʘ ʚʦʜʦʭʨʘʥʠʣʠʱ, ʘ ʪʘʢʞʝ ʧʦ ʩʨʝʜʥʝʛʦʜʦʚʳʤ ʠ ʤʘʢʩʠʤʘʣʴʥʳʤ ʨʘʩʭʦʜʘʤ 

ʚʦʜʳ ʥʘ ʛʠʜʨʦʧʦʩʪʘʭ ʢʘʢ ʈʦʩʛʠʜʨʦʤʝʪʘ, ʪʘʢ ʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. 

 
ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʡ ʠ ʢʦʥʪʨʦʣʴʥʳʭ ʩʪʚʦʨʦʚ ʥʘ 

ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʚʦʜʦʪʦʢʘʭ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʊʦʙʦʣ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʪʦʢʘ ʨʝʢ ʚ ʚʝʨʭʦʚʴʝ ʙʘʩʩʝʡʥʘ ʨ.ʊʦʙʦʣ ʧʦ 

ʧʫʥʢʪʘʤ ʥʘʙʣʶʜʝʥʠʡ, ʠʤʝʶʱʠʤ ʜʦʩʪʘʪʦʯʥʦ ʜʣʠʥʥʳʡ ʨʷʜ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ 

ʦ ʥʘʣʠʯʠʠ ʦʧʨʝʜʝʣʝʥʥʦʡ ʮʠʢʣʠʯʥʦʩʪʠ ʢʦʣʝʙʘʥʠʡ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʧʦ ʜʣʠʥʝ ʨ. 

ʊʦʙʦʣ ʠ ʫʩʪʘʥʦʚʠʪʴ ʯʝʪʢʫʶ ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʚ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʮʠʢʣʦʚ.  

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʦ ʨʝʞʠʤʫ ʨʘʙʦʪʳ ʚʦʜʦʭʨʘʥʠʣʠʱ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʛʣʷʜʥʦ ʧʦʢʘʟʳʚʘʝʪ ʩʨʘʙʦʪʢʫ ʠ ʥʘʧʦʣʥʝʥʠʝ ʢʘʢ ʚ ʪʝʯʝʥʠʠ 

ʛʦʜʘ, ʪʘʢ ʠ ʤʥʦʛʦʣʝʪʥʝʤ ʨʘʟʨʝʟʝ, ʩ ʤʥʦʛʦʚʦʜʥʳʤʠ ʠ ʤʘʣʦʚʦʜʥʳʤʠ ʧʝʨʠʦʜʘʤʠ 

(ʨʠʩʫʥʢʠ 2 ʠ 3).  
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ʈʠʩʫʥʦʢ 2 ï ɻʨʘʬʠʢ ʦʙʲʝʤʘ ʂʘʪʝʥʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ ʨ. ʂʘʨʘʪʘʣʳʘʷʪ. 

ʟʘ ʧʝʨʠʦʜ ʩ 2014-2022 ʛʛ. 

 
ʈʠʩʫʥʦʢ 3 ï ɻʨʘʬʠʢ ʦʙʲʝʤʘ ɹʨʝʜʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʥʘ ʨ. ʉʠʥʪʘʰʪʳ 

ʟʘ ʧʝʨʠʦʜ ʩ 2006-2022 ʛʛ. 

ʈʝʯʥʘʷ ʩʝʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʥʘʜʣʝʞʠʪ ʢ ʙʘʩʩʝʡʥʫ 

ʂʘʨʩʢʦʛʦ ʤʦʨʷ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʚʦʜʦʪʦʢʦʚ 

ʧʨʠʚʝʜʝʥʘ ʚ ʪʘʙʣʠʮʝ 1. 

ʊʘʙʣʠʮʘ ï 1 ʆʩʥʦʚʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʨʝʢʘʭ 
ʅʘʠʤʝʥʦʚʘʥʠʝ ʚʦʜʦʪʦʢʘ ʂʫʜʘ ʚʧʘʜʘʝʪ, ʩ 

ʢʘʢʦʛʦ ʙʝʨʝʛʘ 

ʈʘʩʩʪʦʷʥʠʝ ʦʪ 

ʫʩʪʴʷ, ʢʤ 

ɼʣʠʥʘ 

ʚʦʜʦʪʦʢʘ, ʢʤ 

ʇʣʦʱʘʜʴ 

ʚʦʜʦʩʙʦʨʘ, ʢʤ2 

ʊʦʙʦʣ ʀʨʪʳʰ (ʣʚ) 643 1591 426000/362000 

ʐʦʨʪʘʥʜʳ ʊʦʙʦʣ (ʣʚ) 1426 72 1200 

ʉʠʥʪʘʰʪʳ  ʊʦʙʦʣ (ʣʚ) 1418 152 5100 

ɹʝʨʩʫʘʪ ʉʠʥʪʘʰʪʳ 49 100 2210 

ɸʷʪ ʊʦʙʦʣ (ʣʚ) 1257 117 13300/10600 

ʂʘʨʘʪʘʣʳʘʷʪ ɸʷʪ (ʣʚ) 117 175 1900 

ɸʨʯʘʛʣʳʘʷʪ ɸʷʪ (ʧʨ) 117 174 6310 

ʂʘʤʳʩʪʳʘʷʪ ɸʨʯʘʛʣʳʘʷʪ 16 145 2990 

ʋʡ ʊʦʙʦʣ (ʣʚ) 994 462 34400/26700 

ʋʚʝʣʴʢʘ ʋʡ (ʣʚ) 214 234 5820 

ʊʦʛʳʟʘʢ (ʅʠʞʥʠʡ ʊʦʛʫʟʘʢ) ʋʡ (ʧʨ) 108 246 8860/6750 

ʉʨʝʜʥʠʡ ʊʦʛʳʟʘʢ ʊʦʛʳʟʘʢ (ʣʚ) 169 59 718 

ɺʝʨʭʥʠʡ ʊʦʛʳʟʘʢ ʊʦʛʳʟʘʢ (ʣʚ) 131 98 2590/2140 

 

ɺʦʜʦʩʙʦʨʥʘʷ ʧʣʦʱʘʜʴ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʊʦʙʦʣ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ 

ʟʘʥʠʤʘʝʪ ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ. ʉʫʱʝʩʪʚʫʶʱʘʷ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʩʠʩʪʝʤʘ 

ʙʘʩʩʝʡʥʘ ʨ. ʊʦʙʦʣ ʧʨʝʜʩʪʘʚʣʝʥʘ 13-ʶ ʚʦʜʦʭʨʘʥʠʣʠʱʘʤʠ ʦʙʱʠʤ ʧʦʣʝʟʥʳʤ 
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ʦʙʲʝʤʦʤ 1543,1 ʤʣʥ.ʤ3, ʠʟ ʥʠʭ 4 ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʤʥʦʛʦʣʝʪʥʝʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

(ʩʫʤʤʘʨʥʳʡ ʦʙʲʝʤ - 1438 ʤʣʥ. ʤ3). 

ʉʘʤʳʝ ʢʨʫʧʥʳʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ: ɺʝʨʭʥʝ-ʊʦʙʦʣʴʩʢʦʝ ʠ ʂʘʨʘʪʘʤʘʨʩʢʦʝ ʥʘ 

ʨ. ʊʦʙʦʣ ʩ ʧʦʣʝʟʥʳʤ ʦʙʲʝʤʦʤ 781 ʤʣʥ.ʤ3 ʠ 562 ʤʣʥ.ʤ3 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺʦʩʝʤʴ ʚʦʜʦʭʨʘʥʠʣʠʱ ʨʘʩʧʦʣʦʞʝʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ 

ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ (ʧʦʣʝʟʥʳʡ ʦʙʲʝʤ ï 1393,5 ʤʣʥ. ʤ3), ʧʷʪʴ (ʂʫʨʛʘʥʩʢʦʝ, 

ʊʨʦʠʮʢʦʝ, ʖʞʥʦʫʨʘʣʴʩʢʦʝ, ʂʘʪʝʥʠʩʢʦʝ, ɹʨʝʜʠʥʩʢʦʝ - 165,33 ʤʣʥ.ʤ3 ) ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ. 

ʈʝʢʘ ɸʷʪ ʙʝʨʝʪ ʥʘʯʘʣʦ ʚ ʂʘʨʪʘʣʠʥʩʢʦʤ ʨʘʡʦʥʝ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʚʧʘʜʘʝʪ ʚ ʨ. ʊʦʙʦʣ ʩ ʣʝʚʦʛʦ ʙʝʨʝʛʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1257 ʢʤ ʦʪ ʫʩʪʴʷ. ɼʣʠʥʘ ʨʝʢʠ 

292 ʢʤ, ʠʟ ʥʠʭ 197ʢʤ ï ʚ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ ï 13300 ʢʤ2 

(ʚ ʧʨʝʜʝʣʘʭ ʦʙʣʘʩʪʠ ï 3840 ʢʤ2). 

ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʚʦʜʘ ʨ. ɸʷʪ ʦʪʥʦʩʠʪʩʷ ʢ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦʤʫ 

ʢʣʘʩʩʫ; ʩʨʝʜʠ ʢʘʪʠʦʥʦʚ ʧʨʝʦʙʣʘʜʘʶʪ ʠʦʥʳ ʢʘʣʠʷ ʠ ʥʘʪʨʠʷ.  

ʅʘ ʨʝʢʝ ɸʷʪ ʧʦ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʥʘʙʣʶʜʝʥʠʷʤ ʩ 2008 ʧʦ 2019 ʛʛ. 

ʦʪʤʝʯʘʝʪʩʷ ʜʠʥʘʤʠʢʘ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʤʥʦʛʦʣʝʪʥʝʤ ʨʘʟʨʝʟʝ ʥʘ ʛʨʘʬʠʢʘʭ 

ʢʦʥʮʝʥʪʨʘʮʠʡ: ʦʙʱʝʛʦ ʞʝʣʝʟʘ, ʤʘʨʛʘʥʮʘ, ʤʘʛʥʠʷ, ʤʝʜʠ, ʮʠʥʢʘ ʧʨʠʚʝʜʝʥʥʳʭ ʥʘ 

(ʨʠʩʫʥʢʠ 4 ï 8) ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

 
ʈʠʩʫʥʦʢ 4 ï ʂʦʥʮʝʥʪʨʘʮʠʷ ʞʝʣʝʟʘ ʦʙʱʝʛʦ ʥʘ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʝʢʘʭ  

 
ʈʠʩʫʥʦʢ 5 ï ʂʦʥʮʝʥʪʨʘʮʠʷ ʤʘʨʛʘʥʮʘ ʥʘ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʝʢʘʭ  

ɿʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʷ ʦʪʤʝʯʘʝʪʩʷ ʧʦʚʳʰʝʥʥʦʝ ʩʨʝʜʥʝʝ ʩʦʜʝʨʞʘʥʠʝ 

ʞʝʣʝʟʘ ʦʙʱʝʛʦ ʜʦ 1 ʇɼʂ. ʇʦ ʤʘʨʛʘʥʮʫ ʚ 2013 ʛʦʜʫ ʧʦʚʳʰʝʥʠʝ ʜʦ 11 ʇɼʂ. ʊʘʢʞʝ 

ʦʪʤʝʯʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʇɼʂ ʧʦ ʤʘʛʥʠʶ ʠ ʧʦ ʤʝʜʠ ʜʦ 5 ʇɼʂ.  
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ʆʪʤʝʯʘʝʪʩʷ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʮʠʥʢʘ, ʯʪʦ ʤʦʞʝʪ ʙʳʪʴ ʩʣʝʜʩʪʚʠʝʤ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʪʭʦʜʘʤʠ ʛʦʨʥʦʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʇʦʩʪʫʧʣʝʥʠʝ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʨʝʢʫ ɸʷʪ ʧʨʦʠʩʭʦʜʠʪ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤ 

ʩʪʦʢʦʤ ʩ ʚʦʜʦʩʙʦʨʥʦʡ ʧʣʦʱʘʜʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩ 2008 ʧʦ 2021 ʛʛ. ʛʦʜʫ ʚʦʜʘ 

ʨ.ɸʷʪ ʚ ʩʪʚʦʨʝ ʜ.ʅʠʢʦʣʘʝʚʢʘ ʟʘʛʨʷʟʥʝʥʘ ʢʦʤʧʣʝʢʩʦʤ ʠʥʛʨʝʜʠʝʥʪʦʚ. ʇʦ 

ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʧʨʝʚʳʰʝʥʠʡ ʇɼʂ ʙʳʣʘ ʦʪʤʝʯʝʥʘ ʭʘʨʘʢʪʝʨʥʘʷ ʟʘʛʨʷʟʥʝʥʥʦʩʪʴ 

ʚʦʜʳ ʤʝʜʴʶ, ʤʘʨʛʘʥʮʝʤ ʠ ʥʠʢʝʣʝʤ. 

ʇʦ ʩʨʝʜʥʝʡ ʢʨʘʪʥʦʩʪʠ ʧʨʝʚʳʰʝʥʠʡ ʇɼʂ ʙʳʣ ʦʪʤʝʯʝʥ ʩʨʝʜʥʠʡ ʫʨʦʚʝʥʴ 

ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʜʳ ʤʝʜʴʶ ʠ ʤʘʨʛʘʥʮʝʤ. ʇʦ ʜʨʫʛʠʤ ʦʧʨʝʜʝʣʷʝʤʳʤ ʚʝʱʝʩʪʚʘʤ 

ʧʨʝʚʳʰʝʥʠʡ ʇɼʂ ʦʪʤʝʯʝʥʦ ʥʝ ʙʳʣʦ. 
 

 
ʈʠʩʫʥʦʢ 6 ï ʂʦʥʮʝʥʪʨʘʮʠʷ ʤʘʛʥʠʷ ʥʘ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʝʢʘʭ  

ʈʝʢʘ ʊʦʛʫʟʘʢ ʙʝʨʝʪ ʥʘʯʘʣʦ ʚ ʂʘʨʪʘʣʠʥʩʢʦʤ ʨʘʡʦʥʝ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʚʧʘʜʘʝʪ ʚ ʨʝʢʫ ʋʡ ʩ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ ʥʘ 108 ʢʤ ʦʪ ʫʩʪʴʷ. ɼʣʠʥʘ ʨʝʢʠ 246 ʢʤ (ʠʟ ʥʠʭ 

151 ʢʤ ï ʚ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ). ʇʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ 8860 ʢʤ2 (ʚ ʧʨʝʜʝʣʘʭ 

ʦʙʣʘʩʪʠ ï 3840 ʢʤ2). 

ʅʘ ʨʝʢʝ ʊʦʛʫʟʘʢ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʧʨʠʚʦʜʷʪʩʷ ʜʣʷ ʩʪʚʦʨʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʨʘʡʦʥʝ ʩʝʣʘ ɸʣʝʢʩʝʝʚʢʘ. 

 
ʈʠʩʫʥʦʢ 7 ï ʂʦʥʮʝʥʪʨʘʮʠʷ ʤʝʜʠ ʥʘ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʝʢʘʭ  

ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʚʦʜʘ ʨʝʢʠ ʦʪʥʦʩʠʪʩʷ ʢ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦʤʫ ʢʣʘʩʩʫ, 

ʛʨʫʧʧʝ ʢʘʣʠʷ ʠ ʥʘʪʨʠʷ, ʦʜʥʘʢʦ ʚ ʧʝʨʠʦʜ ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ ʩʨʝʜʠ ʢʘʪʠʦʥʦʚ 

ʤʦʛʫʪ ʧʨʝʦʙʣʘʜʘʪʴ ʠʦʥʳ ʢʘʣʴʮʠʷ.  

ɿʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʩ 2008 ʧʦ 2016 ʛʛ. ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʘʨʛʘʥʮʘ 

ʢʦʣʝʙʘʣʘʩʴ ʠ ʚ 2010 ʛʦʜʫ ʜʦʩʪʠʛʣʘ ʜʦ 10 ʇɼʂ ʠ ʜʦ 9 ʇɼʂ ʚ 2008 ʠ 2011 ʛʦʜʫ 

(ʨʠʩʫʥʦʢ 6). ʇʦ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʪʤʝʯʝʥ ʨʦʩʪ ʤʝʜʠ ʜʦ 3 ʇɼʂ 
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(ʨʠʩʫʥʦʢ 7). ʂʨʦʤʝ ʪʦʛʦ, ʨʝʯʥʘʷ ʚʦʜʘ ʧʦ-ʧʨʝʞʥʝʤʫ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘʩʴ 

ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʘʛʥʠʷ. ʇʦʩʪʫʧʣʝʥʠʝ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʨʝʢʫ 

ʊʦʛʫʟʘʢ ʧʨʦʠʩʭʦʜʠʪ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʩʪʦʢʦʤ ʩ ʚʦʜʦʩʙʦʨʥʦʡ ʧʣʦʱʘʜʠ. 

ʈʝʢʘ ʉʠʥʪʘʰʪʳ ʙʝʨʝʪ ʥʘʯʘʣʦ ʚ ɹʨʝʜʠʥʩʢʦʤ ʨʘʡʦʥʝ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʚʧʘʜʘʝʪ ʚ ʨʝʢʫ ʊʦʙʦʣ ʩ ʣʝʚʦʛʦ ʙʝʨʝʛʘ ʥʘ ʨʘʩʩʪʦʷʥʠʠ 1418 ʢʤ ʦʪ ʫʩʪʴʷ. ɼʣʠʥʘ ʨʝʢʠ 

152 ʢʤ, ʠʟ ʥʠʭ 107 ʢʤ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʣʦʱʘʜʴ 

ʚʦʜʦʩʙʦʨʘ 5100 ʢʤ2 (ʚ ʧʨʝʜʝʣʘʭ ʦʙʣʘʩʪʠ ï 4400ʢʤ2). ɺʦ ʚʨʝʤʷ ʣʝʪʥʝʡ ʤʝʞʝʥʠ ʨʝʢʘ 

ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʦʪʜʝʣʴʥʳʝ ʧʣʝʩʳ ʠ ʜʦ ʧʦʩ. ʈʳʤʥʠʢʩʢʠʡ ʧʝʨʝʩʳʭʘʝʪ. ɺ ʟʠʤʥʝʝ 

ʚʨʝʤʷ ʨ.ʉʠʥʪʘʰʪʳ ʥʘ ʧʝʨʝʢʘʪʘʭ ʧʝʨʝʤʝʨʟʘʝʪ. ɻʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ 

ʧʨʦʚʦʜʷʪʩʷ ʜʣʷ ʩʪʚʦʨʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ ʨʘʡʦʥʝ ʧ. ʄʘʨʠʠʥʩʢʠʡ. 

ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʚʦʜʘ ʨ. ʉʠʥʪʘʰʪʳ ʦʪʥʦʩʠʪʩʷ ʢ ʭʣʦʨʠʜʥʦʤʫ 

ʢʣʘʩʩʫ, ʛʨʫʧʧʝ ʥʘʪʨʠʷ ʠ ʢʘʣʠʷ, ʣʠʰʴ ʚ ʧʝʨʠʦʜ ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ ï ʢ 

ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦʤʫ ʢʣʘʩʩʫ, ʛʨʫʧʧʝ ʢʘʣʴʮʠʷ. ɺʝʣʠʯʠʥʘ ʤʠʥʝʨʘʣʠʟʘʮʠʠ (ʚ ʩʫʭʦʤ 

ʦʩʪʘʪʢʝ) ʚ ʧʝʨʠʦʜ ʧʦʣʦʚʦʜʴʷ ʙʳʣʘ ʩʨʝʜʥʝʡ ï 300ʤʛ/ʣ, ʚ ʧʝʨʠʦʜ ʣʝʪʥʝʡ ʤʝʞʝʥʠ ï 

840-880 ʤʛ/ʣ ʠ ʧʨʝʜ ʣʝʜʦʩʪʘʚʦʤ ï 960 ʤʛ/ʣ ï ʧʦʚʳhʝʥʥʦʡ. 

ɺʦʜʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʤʘʨʛʘʥʮʘ ʠ ʞʝʣʝʟʘ, 

ʦʜʥʘʢʦ ʩʨʝʜʥʝʛʦʜʦʚʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʩʦʩʪʘʚʠʣʠ ʚ 1,4 ʇɼʂ ʧʦ ʞʝʣʝʟʫ ʠ ʜʦ 10 ʇɼʂ 

ʧʦ ʤʘʨʛʘʥʮʫ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʦʪʤʝʯʝʥʳ ʧʦ ʤʘʛʥʠʶ ʚ ʟʠʤʥʝ-

ʦʩʝʥʥʶʶ ʤʝʞʝʥʴ: ï 2,5 ʇɼʂ (ʨʠʩʫʥʦʢ 6). 

ʆʨʛʘʥʠʟʦʚʘʥʥʳʝ ʩʙʨʦʩʳ ʚ ʨʝʢʫ ʉʠʥʪʘʰʪʳ ʦʪʩʫʪʩʪʚʫʶʪ, ʧʦʩʪʫʧʣʝʥʠʝ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʨʦʠʩʭʦʜʠʪ ʩ ʚʦʜʦʩʙʦʨʥʦʡ ʧʣʦʱʘʜʠ ʚ ʚʠʜʝ ʜʠʬʬʫʟʥʦʛʦ 

ʩʪʦʢʘ. ʉʨʝʜʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʜʠ ʩʦʩʪʘʚʣʷʶʪ ʜʦ 1,6 ʇɼʂ, ʥʦ ʚ ʮʝʣʦʤ ʥʝ 

ʧʨʝʚʳʰʘʶʪ ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ, ʦʜʥʘʢʦ ʚʦ ʚʥʫʪʨʠʛʦʜʦʚʦʡ ʜʠʥʘʤʠʢʝ 

ʦʪʤʝʯʝʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʥʦʨʤʘʪʠʚʘ ʚ 1,1 ʨʘʟʘ ʚ ʧʝʨʠʦʜ ʦʩʝʥʥʝʡ ʠ 

ʟʠʤʥʝʡ ʤʝʞʝʥʠ. ʆʪʤʝʯʘʝʪʩʷ ʩʪʘʙʠʣʴʥʦ ʧʦʚʳʰʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʮʠʥʢʘ ʚ ʮʝʣʦʤ 

ʧʦ ʧʝʨʠʦʜʫ 2008 - 2016ʛʛ., ʯʪʦ ʚʝʨʦʷʪʥʦ ʩʚʷʟʘʥʦ ʩ ʧʨʠʩʫʪʩʪʚʠʝʤ ʮʠʥʢʘ ʚ 

ʨʘʩʪʚʦʨʝʥʥʦʡ ʯʘʩʪʠ ʠ ʧʦʩʪʫʧʣʝʥʠʝʤ ʝʛʦ ʠʟ ʛʨʫʥʪʦʚ, ʧʦʩʢʦʣʴʢʫ ʚ ʤʝʞʝʥʥʳʡ 

ʧʝʨʠʦʜ ʚʝʣʠʯʠʥʳ ʇɼʂ ʦʩʪʘʶʪʩʷ ʥʘ ʪʦʤ ʞʝ ʫʨʦʚʥʝ. 

ʈʝʢʘ ʋʡ ʷʚʣʷʝʪʩʷ ʣʝʚʦʙʝʨʝʞʥʳʤ ʧʨʠʪʦʢʦʤ ʨ. ʊʦʙʦʣ. ɼʣʠʥʘ ʨ. ʋʡ - 462 ʢʤ, 

ʚ ʛʨʘʥʠʮʘʭ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠʤʝʝʪ ʧʨʦʪʷʞʝʥʥʦʩʪʴ 386 ʢʤ. ʈʝʢʘ ʋʡ ʙʝʨʝʪ 

ʥʘʯʘʣʦ ʚ 12 ʢʤ ʢ ʩʝʚʝʨʦ-ʟʘʧʘʜʫ ʦʪ ʩ. ɸʟʥʘʰʝʚʦ ʋʯʘʣʠʥʩʢʦʛʦ ʨʘʡʦʥʘ ʈʝʩʧʫʙʣʠʢʠ 

ɹʘʰʢʦʨʪʦʩʪʘʥ. ʇʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ ï 36300ʢʤ2. 

ɼʣʷ ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʨ. ʋʡ ʥʘ ʛʨʘʥʠʮʝ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩ 

ʂʘʟʘʭʩʪʘʥʦʤ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʟʘʛʨʷʟʥʝʥʠʝʤ ʨʝʢʠ ʚ ʢʦʥʪʨʦʣʴʥʦʤ 

ʩʪʚʦʨʝ ï ʧ.ɹʝʨʝʟʦʚʩʢʠʡ. 

ʂʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʚʦʜʳ ʚ ʩʪʚʦʨʝ ʧ. ɹʝʨʝʟʦʚʩʢʦʛʦ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ 

ʚʣʠʷʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʩ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʧʦʡʤʝʥʥʦʡ ʯʘʩʪʠ 

ʨʝʢʠ. 

ʇʦ ʭʠʤʠʯʝʩʢʦʤʫ ʩʦʩʪʘʚʫ ʚʦʜʘ ʨ. ʋʡ ʚ ʜʘʥʥʦʤ ʩʪʚʦʨʝ ʦʪʥʦʩʠʪʩʷ ʢ 

ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦʤʫ ʢʣʘʩʩʫ, ʛʨʫʧʧʝ ʢʘʣʴʮʠʷ. ʄʠʥʝʨʘʣʠʟʘʮʠʷ ʚʦʜʳ ʚ ʨʝʢʝ 

ʢʦʣʝʙʣʝʪʩʷ ʩʦ ʩʨʝʜʥʝʡ - 305 ʤʛ/ʣ - ʚ ʧʝʨʠʦʜ ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ ʜʦ ʧʦʚʳʰʝʥʥʦʡ 

870 ʤʛ/ʣ - ʚ ʟʠʤʥʶʶ ʤʝʞʝʥʴ 2018 ʛʦʜʘ. ʉʨʝʜʠ ʙʠʦʛʝʥʥʳʭ ʩʦʝʜʠʥʝʥʠʡ ʟʘ 

ʠʩʩʣʝʜʫʝʤʳʡ ʧʝʨʠʦʜ ʛʦʜʫ ʦʪʤʝʯʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 
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ʞʝʣʝʟʘ ʦʙʱʝʛʦ ï 1,0 ʇɼʂ, ʤʘʨʛʘʥʮʘ ʜʦ 100 ʇɼʂ ʚ ʧʝʨʠʦʜ ʟʠʤʥʝʡ ʤʝʞʝʥʠ 

(ʨʠʩʫʥʢʠ 4 ʠ 5). 

ɺʝʨʦʷʪʥʦ, ʚʳʩʦʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʤʘʨʛʘʥʮʫ ʚ ʣʝʪʥʝ-ʦʩʝʥʥʶʶ ʤʝʞʝʥʴ 

ʟʘʚʠʩʷʪ ʦʪ ʚʦʜʥʦʩʪʠ ʛʦʜʘ ʠ ʥʘʣʠʯʠʷ ʚʳʩʰʝʡ ʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʘʢʚʘʪʦʨʠʠ 

ʨʝʢʠ. ɺʦʜʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʮʠʥʢʘ ʟʘ ʠʩʩʣʝʜʫʝʤʳʡ 

ʧʝʨʠʦʜ ʚ ʮʝʣʦʤ. ʆʜʥʘʢʦ ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʩʦʩʪʘʚʣʷʝʪ 2,0 ʇɼʂ, ʘ ʚ 

2018 ʛʦʜʫ ʜʦ 35 ʇɼʂ (ʨʠʩʫʥʦʢ 8). 

 
ʈʠʩʫʥʦʢ 8 ï ʂʦʥʮʝʥʪʨʘʮʠʷ ʮʠʥʢʘ ʥʘ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʝʢʘʭ  

ʉʪʘʙʠʣʴʥʦʝ ʧʨʝʚʳʰʝʥʠʝ ʥʦʨʤʘʪʠʚʦʚ ʤʝʜʠ, ʮʠʥʢʘ, ʞʝʣʝʟʘ ʥʘ ʫʨʦʚʥʝ 2 - 4 

ʇɼʂ ʩʚʷʟʘʥʦ ʩ ʚʣʠʷʥʠʝʤ ʧʨʠʨʦʜʥʦʛʦ ʬʦʥʘ. 

ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʟʘʚʠʩʠʤʦʩʪʠ ʩʦʜʝʨʞʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ, ʧʨʝʚʳʰʘʶʱʠʭ 

ʇɼʂ ʧʦ ʨʝʢʘʤ ʧʨʠ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʚʦʜʦʝʤʦʚ ʢ ʶʛʫ ʦʪʤʝʯʘʝʪʩʷ ʧʦʚʳʰʝʥʥʘʷ 

ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʚ ʣʝʪʥʝ-ʦʩʝʥʥʶʶ ʤʝʞʝʥʴ, ʯʪʦ ʚ ʮʝʣʦʤ ʷʚʣʷʝʪʩʷ ʟʘʢʦʥʦʤʝʨʥʳʤ. 

ʏʪʦ ʢʘʩʘʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʠ ʠʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʠʟʫʯʘʝʤʳʭ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʢʘʭ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ, ʪʦ ʧʨʷʤʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ʟʜʝʩʴ ʥʝ ʦʪʤʝʯʘʝʪʩʷ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʣʦʢʘʣʴʥʳʤʠ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʚʦʜʦʩʙʦʨʦʚ ʨʝʢ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʳʤ 

ʧʦʧʘʜʘʥʠʝʤ ʤʝʪʘʣʣʦʚ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʦʩʙʦʨʘ ʠ ʧʝʨʝʭʦʜ ʠʭ ʚ ʨʘʩʪʚʦʨʝʥʥʫʶ 

ʯʘʩʪʴ.  

ɺʳʚʦʜʳ 

1. ɸʥʘʣʠʟ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 
ʙʘʩʩʝʡʥʦʚ ʠʟʫʯʘʝʤʳʭ ʨʝʢ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʥʘʩʪʫʧʣʝʥʠʝ 

ʤʘʣʦʚʦʜʥʳʭ ʣʝʪ ʜʣʷ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ (ʥʠʞʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ). 

ʇʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʢʦʥʩʪʘʪʠʨʫʶʪ ʬʘʢʪ ʥʘʩʪʫʧʣʝʥʠʷ ʤʘʣʦʚʦʜʥʦʛʦ ʧʝʨʠʦʜʘ ʧʦ 

ʢʦʣʠʯʝʩʪʚʫ ʚʳʧʘʚʰʠʭ ʦʩʘʜʢʦʚ ʠ ʫʚʝʣʠʯʝʥʠʶ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʧʨʠʟʝʤʥʦʛʦ 

ʩʣʦʷ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠʩʧʘʨʝʥʠʝ ʩ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʯʪʦ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʤʠʥʝʨʘʣʠʟʘʮʠʶ ʨʝʯʥʳʭ ʚʦʜ, ʘ ʪʘʢʞʝ ʚ ʧʝʨʠʦʜʳ 

ʟʠʤʥʝʡ ʠ ʣʝʪʥʝ-ʦʩʝʥʥʝʡ ʤʝʞʝʥʠ ʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʳʰʘʪʴ ʇɼʂ ʧʦ 

ʠʟʫʯʘʝʤʳʤ ʚʝʱʝʩʪʚʘʤ. 

2. ʇʦ ʜʘʥʥʳʤ ʨʝʞʠʤʘ ʚʦʜʦʭʨʘʥʠʣʠʱ ʚʝʩʝʥʥʝʝ ʧʦʣʦʚʦʜʴʝ 2022 ʛʦʜʘ 
ʥʘʙʣʶʜʘʣʦʩʴ ʨʘʥʥʠʤ ʠ ʢʦʨʦʪʢʠʤ. ʇʨʠʪʦʢ ʚʦʜʳ ʢ ʂʘʪʝʥʠʥʩʢʦʤʫ ʚʦʜʦʭʨʘʥʠʣʠʱʫ 

ʟʘ ʧʝʨʠʦʜ ʩ 02.04.-29.04.22 ʛʦʜʘ ʩʦʩʪʘʚʠʣ 4.34 ʤʣʥ. ʤ3. ʉʙʨʦʩ ʩ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ 

ʥʠʞʥʠʡ ʙʴʝʬ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ ʨʝʞʠʤʝ ʩʘʥʠʪʘʨʥʦʛʦ ʧʦʧʫʩʢʘ ï 0,1 ʤ3/ʩ ʠ ʩʦʩʪʘʚʠʣ 
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0,270 ʤʣʥ. ʤ3. ɸʢʢʫʤʫʣʠʨʦʚʘʣʦʩʴ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ï 4,07 ʤʣʥ. ʤ3. ʇʨʠʪʦʢ ʚʦʜʳ 

ʢ ɹʨʝʜʠʥʩʢʦʤʫ ʚʦʜʦʭʨʘʥʠʣʠʱʫ ʟʘ ʧʝʨʠʦʜ ʩ 08.04. - 29.04.22 ʛʦʜʘ ʩʦʩʪʘʚʠʣ 2,81 

ʤʣʥ. ʤ. ʉʙʨʦʩ ʩ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʥʠʞʥʠʡ ʙʴʝʬ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʚ ʨʝʞʠʤʝ 

ʩʘʥʠʪʘʨʥʦʛʦ ʧʦʧʫʩʢʘ ï 0,3 ʤ3/ʩ ʠ ʩʦʩʪʘʚʠʣ 0,610 ʤʣʥ. ʤ3. ɸʢʢʫʤʫʣʠʨʦʚʘʣʦʩʴ ʚ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ ï2,20 ʤʣʥ. ʤ3. 

3. ʂʦʥʮʝʥʪʨʘʮʠʠ ʧʦʢʘʟʘʥʥʳʭ ʚ ʘʥʘʣʠʟʝ ʤʝʪʘʣʣʦʚ ʫʢʘʟʳʚʘʶʪ ʥʘ 

ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʧʨʝʚʳʰʝʥʠʝ ʇɼʂ ʧʦ ʙʦʣʴʰʠʥʩʪʚʫ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ. 

ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʚʦʜʥʳʤ ʨʝʞʠʤʦʤ ʨʝʢ, ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʥʘ 

ʚʦʜʦʩʙʦʨʘʭ ʠ ʧʦʩʪʫʧʣʝʥʠʝʤ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʩ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

4. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʝʢ ʚʝʨʭʦʚʴʷ 
ʙʘʩʩʝʡʥʘ ʊʦʙʦʣ ʩʬʦʨʤʠʨʦʚʘʥʦ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ: 

ï ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʚ ʫʩʣʦʚʠʷʭ 

ʥʝʩʪʘʮʠʦʥʘʨʥʦʛʦ ʢʣʠʤʘʪʘ ʠ ʟʘʢʦʥʦʤʝʨʥʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʡ ʩ 

ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. 

ï ʟʘʨʝʛʫʣʠʨʦʚʘʥʥʦʩʪʴ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʚʦʜʦʪʦʢʦʚ ʚ ʚʝʨʭʦʚʴʝ 

ʙʘʩʩʝʡʥʘ ʊʦʙʦʣ ʠ ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʧʝʨʝʥʦʩʘ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʠ 

ʫʭʫʜʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

ï ʦʙʲʝʤ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʩʪʝʧʥʳʭ ʨʝʢ ʚʝʨʭʦʚʴʷ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʊʦʙʦʣ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ. ɺ ʤʥʦʛʦʚʦʜʥʳʝ ʛʦʜʳ ʤʦʞʝʪ ʚ 

ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʧʨʝʚʳʰʘʪʴ ʦʙʲʝʤ ʩʪʦʢʘ ʚ ʤʘʣʦʚʦʜʥʳʡ ʧʝʨʠʦʜ [2]. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ʈʦʩʩʠʠ ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ / ʧʦʜ. ʨʝʜ. ʧʨʦʬ. ʀ.ɸ.ʐʠʢʣʦʤʘʥʦʚʘ. - 

ʉʇʙ.: ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ, 2008. - 600 ʩ. 

2. ʉʠʚʦʭʠʧ ɾ.ʊ., ʇʘʚʣʝʡʯʠʢ ɺ.ʄ. ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʳʭ 
ʨʝʩʫʨʩʦʚ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʝʢ ʩʪʝʧʥʦʡ ʟʦʥʳ // ɺʦʜʥʦʝ ʭʦʟʷʡʩʪʚʦ ʈʦʩʩʠʠ: ʧʨʦʙʣʝʤʳ, 

ʪʝʭʥʦʣʦʛʠʠ, ʫʧʨʘʚʣʝʥʠʝ. - 2022. -  ̄ 2.- ʉ.95-110. 

3. ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʨʝʩʫʨʩ ɸʀʉ ɻʄɺʆ (ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ 
ʩʠʩʪʝʤʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ). htths://gmvo.shniivh.ru 

 

ON THE ISSUE OF MONITORING THE HYDROLOGICAL AND  HYDROCHEMICAL 

REGIME OF CROSS -BORDER WATERS IN THE UPPER REACHES OF THE TOBOL  
RIVER BASIN  

Vtorova A. I.1, Panina M. V.2, Likhodumova I. N.2 

1 Department of Water Resources in the Chelyabinsk Region of the Nizhne-Oobsky Basin Water 

Administration, Chelyabinsk, Russia 

 2South Ural State Humanitarian Pedagogical University, Chelyabinsk, Russia 

 e-mail: panina80@mail.ru 

Abstract. The article deals with assessing hydrological and hydrochemical regime of cross -border 

watercourses in the upper reaches of the Tobol River located in the territory of the Chelyabinsk and 

Kurgan regions and the Republic of Kazakhstan. The features of reservoir filling on the rivers for the 

period 2008ï2021 are shown. The hydrochemical regime is based on the analysis of heavy metals 

and some indicators of the water quality composition.  
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʤʝʪʦʜʳ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʥʘ 

ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ (ɼɿɿ) ʠ ʨʘʩʯʸʪʦʚ ʚʝʛʝʪʘʮʠʦʥʥʳʭ 

ʠʥʜʝʢʩʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʦʚ ʙʳʣʠ ʚʳʙʨʘʥʳ: ʨʝʢʨʝʘʮʠʦʥʥʦ-ʦʩʚʦʝʥʥʦʝ ʩʝʚʝʨʦ-

ʟʘʧʘʜʥʦʝ ʧʦʙʝʨʝʞʴʝ ʊʝʣʝʮʢʦʛʦ ʦʟʝʨʘ (ʩ. ɸʨʪʳʙʘʰ, ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ), ʠʥʪʝʥʩʠʚʥʦ 

ʟʘʩʪʨʘʠʚʘʶʱʝʝʩʷ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʦʡ ʠ ʦʙʣʘʜʘʶʱʝʝ ʙʦʛʘʪʳʤ ʧʨʠʨʦʜʥʦ-

ʨʝʩʫʨʩʥʳʤ ʧʦʪʝʥʮʠʘʣʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʙʝʨʝʞʴʝ ʦʟ. ɹʦʣ. 

ʊʦʧʦʣʴʥʦʝ (ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ). ʆʮʝʥʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ 

ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ (Sentinel-2, Landsat-5, Landsat-7, Landsat-8) ʨʘʟʣʠʯʥʦʛʦ ʨʘʟʨʝʰʝʥʠʷ ʠ 

ʨʘʩʯʝʪʦʚ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʠʥʜʝʢʩʦʚ (NDVI, MSAVI2, WAVI), ʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʠ 

ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚ ʧʨʦʛʨʘʤʤʝ Erdas Imagine ʟʘ ʧʝʨʠʦʜ ʩ 1990 ʜʦ 2019 ʛʛ. ɼʣʷ 

ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʦʟ. ʊʝʣʝʮʢʦʝ (ʩ. ɸʨʪʳʙʘʰ) ʭʘʨʘʢʪʝʨʥʦ ʩʥʠʞʝʥʠʝ ʟʥʘʯʝʥʠʡ 

ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʠʥʜʝʢʩʦʚ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʟʘʩʪʨʦʡʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʥʦʚʳʤʠ 

ʪʫʨʠʩʪʠʯʝʩʢʠʤʠ ʙʘʟʘʤʠ, ʛʦʩʪʝʚʳʤʠ ʜʦʤʘʤʠ, ʚ ʤʝʥʴʰʝʡ ï ʞʠʣʳʤʠ ʜʦʤʘʤʠ; ʧʨʠʤʝʥʠʤʳʝ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʢʘʟʘʣʠ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʟʘʩʪʨʦʡʢʠ ʥʘ ʧʦʙʝʨʝʞʴʝ. ɼʣʷ ʘʢʚʘʪʦʨʠʠ ʦʟ. ɹʦʣ. 

ʊʦʧʦʣʴʥʦʝ ʭʘʨʘʢʪʝʨʥʦ ʫʚʝʣʠʯʝʥʠʝ ʟʥʘʯʝʥʠʡ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʠʥʜʝʢʩʦʚ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ 

ʟʘʨʘʩʪʘʥʠʝʤ ʦʟʝʨʘ ʦʢʦʣʦʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʘ ʝʛʦ ʧʦʙʝʨʝʞʴʷ ï ʣʦʭʦʤ ʫʟʢʦʣʠʩʪʥʳʤ; 

ʧʨʠʤʝʥʠʤʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʢʘʟʘʣʠ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʝʡ ʟʘʨʘʩʪʘʥʠʷ ʦʢʦʣʦʚʦʜʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʧʦ ʚʩʝʤʫ ʧʝʨʠʤʝʪʨʫ ʦʟʝʨʘ, ʣʦʭʘ ʫʟʢʦʣʠʩʪʥʦʛʦ ï ʧʦ ʚʦʩʪʦʯʥʦʤʫ ʧʦʙʝʨʝʞʴʶ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʜʠʩʪʘʥʮʠʦʥʥʦʝ ʟʦʥʜʠʨʦʚʘʥʠʝ ɿʝʤʣʠ, ʚʝʛʝʪʘʮʠʦʥʥʳʝ ʠʥʜʝʢʩʳ, ʚʦʜʥʳʝ 

ʦʙʲʝʢʪʳ 

 

ʄʝʪʦʜʳ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʪʨʘʩʣʷʭ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ. ʉʧʫʪʥʠʢʦʚʳʝ 

ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ ʨʷʜ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʜʘʯ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʚʦʜʥʳʤ 

ʦʙʲʝʢʪʘʤ: ʤʦʥʠʪʦʨʠʥʛ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʜʦʝʤʦʚ, ʨʫʩʣʦʚʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʚʦʜʦʦʭʨʘʥʥʳʭ ʟʦʥ ʠ ʪ.ʜ. [1]. ʆʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʠ ʜʠʥʘʤʠʢʘ ʧʨʠʨʦʜʥʳʭ 

ʢʦʤʧʣʝʢʩʦʚ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʜʣʷ ʨʘʟʚʠʪʠʷ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠʤʝʝʪ 

ʦʩʦʙʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʣʷ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʠ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ.  

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʩ ʧʦʤʦʱʴʶ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ.  

ʆʮʝʥʠʚʘʣʦʩʴ ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʜʚʫʭ ʦʟʝʨ: ʊʝʣʝʮʢʦʝ 

(ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ) ʠ ɹʦʣ. ʊʦʧʦʣʴʥʦʝ (ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ). ɼʣʷ ʦʟ. ʊʝʣʝʮʢʦʝ ʦʩʪʨʦ 

ʩʪʦʠʪ ʧʨʦʙʣʝʤʘ ʠʥʪʝʥʩʠʚʥʦʛʦ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʦʩʚʦʝʥʠʷ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ. 

ʂʦʣʠʯʝʩʪʚʦ ʪʫʨʠʩʪʠʯʝʩʢʠʭ ʙʘʟ, ʛʦʩʪʝʚʳʭ ʜʦʤʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩ ʢʘʞʜʳʤ ʛʦʜʦʤ 

ʥʝ ʪʦʣʴʢʦ ʥʘ ʟʝʤʣʷʭ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʥʦ ʠ ʥʘ ʟʝʤʣʷʭ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʞʠʣʠʱʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ.  

ʆʟʝʨʦ ɹʦʣ. ʊʦʧʦʣʴʥʦʝ ʝʱʝ ʩʦʚʩʝʤ ʥʝʜʘʚʥʦ ʦʙʣʘʜʘʣʦ ʧʝʩʯʘʥʳʤʠ ʧʣʷʞʘʤʠ 

ʠ ʙʳʣʦ ʚʦʩʪʨʝʙʦʚʘʥʦ ʢʘʢ ʦʙʲʝʢʪ ʧʣʷʞʥʦ-ʢʫʧʘʣʴʥʦʛʦ ʦʪʜʳʭʘ. ʆʜʥʘʢʦ ʩʝʛʦʜʥʷ ʠʟ-

ʟʘ ʨʘʟʨʦʩʰʠʭʩʷ ʟʘʨʦʩʣʝʡ ʣʦʭʘ ʫʟʢʦʣʠʩʪʥʦʛʦ ʚʦʜʦʝʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʫʨʠʩʪʘʤʠ 
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ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʜʣʷ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʨʘʟʚʣʝʯʝʥʠʡ (ʢʘʡʪʩʝʨʬʠʥʛ, ʚʠʥʜʩʝʨʬʠʥʛ ʠ 

ʜʨ.). 

ʆʮʝʥʢʘ ʜʠʥʘʤʠʢʠ ʩʦʩʪʦʷʥʠʷ ʧʦʙʝʨʝʞʠʡ ʙʘʟʠʨʦʚʘʣʘʩʴ ʥʘ ʧʨʠʤʝʥʝʥʠʠ 

ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʤʥʦʛʦʟʦʥʘʣʴʥʳʤʠ 

ʩʢʘʥʠʨʫʶʱʠʤʠ ʩʠʩʪʝʤʘʤʠ ʚʳʩʦʢʦʛʦ (Sentinel-2) ʠ ʩʨʝʜʥʝʛʦ (Landsat-5, Landsat-

7, Landsat-8) ʨʘʟʨʝʰʝʥʠʷ ʩ 1990 ʜʦ 2019 ʛʛ. (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʘ 1 ï ʀʩʧʦʣʴʟʫʝʤʳʝ ʤʥʦʛʦʩʧʝʢʪʨʘʣʴʥʳʝ ʜʘʥʥʳʝ 
ʉʧʫʪʥʠʢ ʉʢʘʥʝʨ ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ 

ʨʘʟʨʝʰʝʥʠʝ (ʢʘʥʘʣʳ) 

ɼʘʪʘ ʩʲʝʤʢʠ ʀʩʧʦʣʴʟʫʝʤʳʝ 

ʢʘʥʘʣʳ (ʠʥʜʝʢʩ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ) 

ʀʩʧʦʣʴʟʫʝʤʳʝ 

ʢʘʥʘʣʳ 

(ʢʣʘʩʩʠʬʠʢʘʮʠʷ) 

Sentinel-2 MSI 10 ʤ (2,3,4,8) 12.08.2019 2,4,8  8,4,3 

Landsat-5 

 

MSS 

MSS 

TM 

TM 

30 ʤ (3,4) 

30 ʤ (3,4) 

30 ʤ (1,2,3,4) 

30 ʤ (1,2,3,4) 

18.06.1990 

19.08.1993 

28.08.2010 

08.08.2009 

3,4 

3,4 

1,3,4 

1,3,4 

3,2,1 

3,2,1 

3,2,1 

3,2,1 

Landsat 7 ETM+ 

ETM+ 

30 ʤ (1,2,3,4) 

30 ʤ (1,2,3,4) 

21.06.2000 

07.08.2000 

1,3,4 

1,3,4 

4,3,2 

4,3,2 

Landsat 8 OLI 30 ʤ (2,3,4,5) 26.08.2019 2,4,5 5,4,3 

 

ɼʣʷ ʘʥʘʣʠʟʘ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʧʝʢʪʨʘʣʴʥʳʭ ʠʥʜʝʢʩʦʚ. ʆʜʥʘʢʦ ʠʟ-

ʟʘ ʙʦʣʴʰʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚ ʚʦʜʦʝʤʘʭ ʥʝʦʙʭʦʜʠʤʦ 

ʵʤʧʠʨʠʯʝʩʢʠʤ ʧʫʪʝʤ ʧʦʜʙʠʨʘʪʴ ʥʘʠʙʦʣʝʝ ʠʥʬʦʨʤʘʪʠʚʥʳʝ ʠʥʜʝʢʩʳ [2]. 

ɼʣʷ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʧʨʠʤʝʥʷʣʠʩʴ ʤʝʪʦʜʳ 

ʨʘʩʯʝʪʘ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʠʥʜʝʢʩʦʚ: NDVI, MSAVI2, WAVI  (ʪʘʙʣ. 2), ʤʝʪʦʜʳ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʠ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʠʟʦʙʨʘʞʝʥʠʡ. ʆʙʨʘʙʦʪʢʘ 

ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʢʦʩʤʠʯʝʩʢʠʭ ʩʥʠʤʢʦʚ ʧʨʦʚʦʜʠʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʥʳʭ 

ʧʨʦʜʫʢʪʦʚ Erdas Imagine, QGIS. 

ʊʘʙʣʠʮʘ 2 ï ʌʦʨʤʫʣʳ ʠʩʩʣʝʜʫʝʤʳʭ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʠʥʜʝʢʩʦʚ 
ʀʥʜʝʢʩ ʌʦʨʤʫʣʘ ʉʩʳʣʢʘ 

NDVI ὔὈὠὍ
”ὔὭὶ”ὙὩὨ

”ὔὭὶ”ὙὩὨ 
 [3] 

MSAVI2 ὓὛὃὠὍς
ρ

ς
ς”ὔὭὶρ ς”ὔὭὶρ ψ”ὔὭὶ”ὙὩὨ [4] 

WAVI  ὡὃὠὍ ρ πȢυ
”ὔὭὶɀ”ὄὰόὩ

”ὔὭὶ”ὄὰόὩπȢυ
 [5] 

 

ʅʦʨʤʘʣʠʟʦʚʘʥʥʳʡ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʠʥʜʝʢʩ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ (NDVI) 

ʦʧʨʝʜʝʣʷʝʪ ʢʦʣʠʯʝʩʪʚʦ ʬʦʪʦʩʠʥʪʝʪʠʯʝʩʢʦʡ ʘʢʪʠʚʥʦʡ ʙʠʦʤʘʩʩʳ [6]. ʀʥʜʝʢʩ 

ʤʦʞʝʪ ʧʨʠʥʠʤʘʪʴ ʟʥʘʯʝʥʠʷ ʦʪ -1 ʜʦ 1. ɺʝʛʝʪʠʨʫʶʱʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠʤʝʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʦʪ 0,2 ʠ ʙʦʣʝʝ, ʠ ʯʝʤ ʙʦʣʝʝ ʨʘʟʚʠʪ ʨʘʩʪʠʪʝʣʴʥʳʡ 

ʧʦʢʨʦʚ, ʪʝʤ ʚʳʰʝ ʟʥʘʯʝʥʠʝ ʠʥʜʝʢʩʘ [3].  

ɼʣʷ ʩʥʠʞʝʥʠʷ ʚʣʠʷʥʠʷ ʧʦʯʚʝʥʥʦʛʦ ʬʦʥʘ ʧʨʠ ʨʘʩʯʝʪʝ NDVI ʠʩʧʦʣʴʟʫʝʪʩʷ 

MSAVI2 ï ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʧʦʯʚʝʥʥʳʡ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʠʥʜʝʢʩ. ʆʥ ʭʦʨʦʰʦ 

ʚʳʜʝʣʷʝʪ ʨʘʟʨʝʞʝʥʥʫʶ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʥʘ ʬʦʥʝ çʧʦʯʚʝʥʥʦʛʦ ʰʫʤʘè [7, 4]. 

WAVI  ï ʠʥʜʝʢʩ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩ ʧʦʧʨʘʚʢʦʡ ʥʘ ʚʦʜʫ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ 

ʜʠʘʛʥʦʩʪʠʢʠ ʠ ʚʳʷʚʣʝʥʠʷ ʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ [8]. 
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ɺ Erdas Imagine ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʤʥʦʛʦʩʧʝʢʪʨʘʣʴʥʳʭ 

ʩʥʠʤʢʦʚ ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʤʝʪʦʜʝ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʢʣʘʩʩʘ Isodata [9]. 

ʂʣʘʩʪʝʨʠʟʘʮʠʷ ʥʘʯʠʥʘʝʪʩʷ ʦʪ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ, ʚʟʷʪʳʭ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʩʠʛʥʘʪʫʨ, ʠ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʙʫʜʝʪ ʜʦʩʪʠʛʥʫʪʦ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʠʪʝʨʘʮʠʡ ʠʣʠ ʤʘʢʩʠʤʘʣʴʥʳʡ ʧʨʦʮʝʥʪ ʧʠʢʩʝʣʦʚ, ʥʝʠʟʤʝʥʠʚʰʠʭ ʩʚʦʡ 

ʢʣʘʩʩ (ʧʨʝʜʝʣ ʩʭʦʜʠʤʦʩʪʠ). 

ʇʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʩʠʛʥʘʪʫʨ 

(ʩʧʝʢʪʨʘʣʴʥʳʭ ʧʨʠʟʥʘʢʦʚ) ʵʣʝʤʝʥʪʦʚ ʦʙʲʝʢʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʠʝ ʢʦʪʦʨʳʭ ʠʟʚʝʩʪʥʦ 

ʥʘ ʤʝʩʪʥʦʩʪʠ. ʇʦʩʣʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʠʩʪʝʤʝ ʦʙʫʯʘʶʱʠʭ ʫʯʘʩʪʢʦʚ ʧʨʦʠʩʭʦʜʠʪ 

ʧʦʵʣʝʤʝʥʪʥʦʝ ʩʨʘʚʥʝʥʠʝ ʩʠʛʥʘʪʫʨ ʦʙʲʝʢʪʦʚ ʠ ʦʪʥʝʩʝʥʠʝ ʢ ʥʘʠʙʦʣʝʝ 

ʧʦʜʭʦʜʷʱʝʤʫ ʠʟ ʟʘʨʘʥʝʝ ʟʘʜʘʥʥʳʭ ʢʣʘʩʩʦʚ. ʇʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ 

ʧʦʢʘʟʳʚʘʝʪ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʯʝʤ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʧʨʠ 

ʫʩʣʦʚʠʠ, ʝʩʣʠ ʚ ʦʙʫʯʘʶʱʫʶ ʚʳʙʦʨʢʫ ʠʟʚʝʩʪʥʳʭ ʢʣʘʩʩʦʚ ʚʭʦʜʷʪ ʜʦʩʪʦʚʝʨʥʳʝ 

ʦʙʲʝʢʪʳ. ʀʥʘʯʝ ʧʨʦʚʦʜʠʪʴ ʧʘʨʘʤʝʪʨʠʯʝʩʢʫʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ. 

ɼʣʷ ʢʦʨʨʝʢʪʥʦʩʪʠ ʚʳʙʦʨʘ ʦʙʫʯʘʶʱʠʭ ʫʯʘʩʪʢʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʝ 

ʢʘʨʪʳ, ʢʦʩʤʠʯʝʩʢʠʝ ʩʥʠʤʢʠ, ʥʘʫʯʥʳʝ ʪʨʫʜʳ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʝʚʳʭ ʨʘʙʦʪ [10].  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʠʛʥʘʪʫʨ ʜʣʷ ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʦʟ. ɹʦʣ. ʊʦʧʦʣʴʥʦʝ 

ʧʨʦʚʦʜʠʣʦʩʴ ʩ ʧʦʤʦʱʴʶ AOI (Area of Interest) ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʧʦ ʫʯʘʩʪʢʘʤ 

ʬʘʢʪʠʯʝʩʢʦʛʦ ʟʘʨʘʩʪʘʥʠʷ ʦʢʦʣʦʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʘ ʜʣʷ ʧʦʙʝʨʝʞʴʷ 

ʊʝʣʝʮʢʦʛʦ ʦʟʝʨʘ ʧʦ ʫʯʘʩʪʢʘʤ ʧʣʦʪʥʦʡ ʟʘʩʪʨʦʡʢʠ. ɼʣʷ ʧʨʦʚʝʨʢʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʩʝʨʚʠʩ Google Earth Pro. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʨʘʩʯʝʪʘʤ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʠʥʜʝʢʩʦʚ ʠ 

ʧʨʠʤʝʥʠʤʳʭ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʜʣʷ ʧʦʙʝʨʝʞʴʷ ʦʟ. ʊʝʣʝʮʢʦʝ ʧʦʢʘʟʘʣ ʫʤʝʥʴʰʝʥʠʝ 

ʧʣʦʱʘʜʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʟʘʩʪʨʦʡʢʠ ʦʙʲʝʢʪʘʤʠ 

ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʞʠʣʳʤʠ ʜʦʤʘʤʠ. 

ʉʥʠʞʝʥʠʝ NDVI ʩ 0,4-0,6 ʜʦ 0,2-0,3 ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ 

ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʦʟ. ʊʝʣʝʮʢʦʝ. ʅʘʠʙʦʣʴʰʝʝ ʩʥʠʞʝʥʠʝ ʠʥʜʝʢʩʘ 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ ʩ. ɸʨʪʳʙʘʰ, ʠʩʪʦʢʝ ʨ. ɹʠʷ, ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʦʪ ʩ. ɸʨʪʳʙʘʰ ʜʦ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʪʨʦʧʳ çʊʨʝʪʴʷ ʨʝʯʢʘè. ʅʘ ʵʪʠʭ ʫʯʘʩʪʢʘʭ ʫʤʝʥʴʰʝʥʠʝ ʧʣʦʱʘʜʠ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦʢʨʦʚʘ ʤʘʢʩʠʤʘʣʴʥʦʝ. ʈʝʟʫʣʴʪʘʪʳ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʢʘʟʘʣʠ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʟʘʩʪʨʦʡʢʠ ʩ 0,7 ʢʤ2 ʜʦ 1,2 ʢʤ2 

(ʪʘʙʣ. 3). ʅʘʠʙʦʣʴʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʟʘʩʪʨʦʡʢʠ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʫʯʘʩʪʢʘʭ 

ʚʜʦʣʴ ɹʠʠ, ʚ ʩ. ɸʨʪʳʙʘʰ, ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʩʝʣʘ, ʚʜʦʣʴ ʧʦʙʝʨʝʞʴʷ ʦʟʝʨʘ 

ʚʦʩʪʦʯʥʝʝ ʦʪ ʩʝʣʘ. 

ʊʘʙʣʠʮʘ 3 ï ʀʟʤʝʥʝʥʠʝ ʧʣʦʱʘʜʠ ʟʘʩʪʨʦʡʢʠ ʠ ʟʥʘʯʝʥʠʡ ʠʥʜʝʢʩʦʚ ʥʘ ʧʦʙʝʨʝʞʴʝ ʦʟ. ʊʝʣʝʮʢʦʝ 

ɼʘʪʘ 
19.08.199

3 
07.08.2000 08.08.2009 26.08.2019 

ɿʥʘʯʝʥʠʷ NDVI 0,4-0,6 0,3-0,4 0,2-0,4 0,2-0,3 

ɿʥʘʯʝʥʠʷ MSAVI2 0,4-0,6 0,4-0,6 0,4-0,5 0,3-0,5 

ʇʣʦʱʘʜʴ ʟʘʩʪʨʦʡʢʠ, ʢʤ2 ï ï 0,7 1,2 

çïʧʘʨʘʤʝʪʨʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʥʝ ʧʨʦʚʦʜʠʣʘʩʴè 



ˤͦ͒ͤ·͔ ͔ͪͫͯͪͫ·Σ ͎͙ͭͪ͊ͤͫͪ͊ͤ;ͤ·͔ ͍ͦ͒ͤ·͔ ͙ Ή͎͙ͦͦ͟͡;͔͙͔ͫ͟ ͔ͨͪͦ͋ͣ͡·  
˿͙͙͙͋ͪ ͙ ͔̇ͤͭͪ͊͡Έ͚ͤͦ ˢ͙͙͘  

38 

 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦ ʨʘʩʯʝʪʘʤ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʠʥʜʝʢʩʦʚ ʠ 

ʧʨʠʤʝʥʷʝʤʳʭ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʜʣʷ ʧʦʙʝʨʝʞʴʷ ʦʟ. ɹʦʣ. ʊʦʧʦʣʴʥʦʝ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʚ 1990 ʛ. ʥʘʙʣʶʜʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʦʢʦʣʦʚʦʜʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʠ ʩʝʚʝʨʥʦʡ ʯʘʩʪʷʭ ʦʟʝʨʘ. ʇʦ ʧʦʣʫʯʝʥʥʳʤ 

ʜʘʥʥʳʤ ʦʙʱʘʷ ʧʣʦʱʘʜʴ ʥʘʜʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩʦʩʪʘʚʠʣʘ 1,0 ʢʤ2, ʠʣʠ 1,3% 

ʘʢʚʘʪʦʨʠʠ ʦʟʝʨʘ (ʪʘʙʣ. 4). 

ɺ ʧʦʩʣʝʜʫʶʱʠʝ ʛʦʜʳ ʧʣʦʱʘʜʴ ʟʘʨʘʩʪʘʥʠʷ ʦʢʦʣʦʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʧʦʚʳʰʘʶʪʩʷ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʦʚ, ʧʦʷʚʣʷʶʪʩʷ ʥʦʚʳʝ ʥʝʙʦʣʴʰʠʝ 

ʫʯʘʩʪʢʠ, ʯʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʪʘʢʞʝ ʚ ʛʦʜʳ ʫʤʝʥʴʰʝʥʠʷ ʧʣʦʱʘʜʠ ʚʦʜʥʦʛʦ ʟʝʨʢʘʣʘ 

ʦʟʝʨʘ ʩ 2007 ʧʦ 2015 ʛʛ. ɺ 2015 ʛ. ʥʘ ʚʦʩʪʦʯʥʦʤ ʧʦʙʝʨʝʞʴʝ ʦʙʨʘʟʦʚʘʣʘʩʴ ʰʠʨʦʢʘʷ 

ʧʦʣʦʩʘ ʧʣʷʞʘ, ʘ ʢ 2019 ʛ. ʦʟʝʨʦ ʟʘʧʦʣʥʷʣʦʩʴ. 

ʊʘʙʣʠʮʘ 4 ï ʀʟʤʝʥʝʥʠʝ ʧʣʦʱʘʜʠ ʟʘʨʘʩʪʘʥʠʷ ʧʦʙʝʨʝʞʴʷ ʦʟ. ɹʦʣ. ʊʦʧʦʣʴʥʦʝ ʦʢʦʣʦʚʦʜʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ 
ɼʘʪʘ 18.06.1990 21.06.2000 28.08.2010 12.08.2019 

ɿʥʘʯʝʥʠʷ NDVI 0 0,4-0,6 0,7-0,8 0,8-1,0 

ɿʥʘʯʝʥʠʷ MSAVI2  0 0,7-0,8 0,7-1,0 0,7-1,0 

ɿʥʘʯʝʥʠʷ WAVI 0 0,7-0,8 0,8-1,0 0,9-1,0 

ʇʣʦʱʘʜʴ ʦʢʦʣʦʚʦʜʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʢʤ2 
1,0 1,8 2,0 2,3 

ç0 ï ʟʥʘʯʝʥʠʷ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʠʥʜʝʢʩʦʚ 0 ʠ ʥʠʞʝè 

 

ɺ 2019 ʛ. ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʣʦʱʘʜʴ ʟʘʨʘʩʪʘʥʠʷ ʦʟʝʨʘ ʦʢʦʣʦʚʦʜʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʧʦ ʚʩʝʤʫ ʧʝʨʠʤʝʪʨʫ. ʂʨʦʤʝ ʢʨʫʧʥʳʭ ʫʯʘʩʪʢʦʚ ʟʘʨʘʩʪʘʥʠʷ ʚ 

ʩʝʚʝʨʥʦʡ, ʩʝʚʝʨʦ-ʟʘʧʘʜʥʦʡ ʠ ʶʛʦ-ʟʘʧʘʜʥʦʡ ʯʘʩʪʷʭ, ʦʙʨʘʟʦʚʘʣʠʩʴ ʥʝʙʦʣʴʰʠʝ 

ʫʯʘʩʪʢʠ ʚ ʶʞʥʦʡ, ʶʛʦ-ʚʦʩʪʦʯʥʦʡ, ʚʦʩʪʦʯʥʦʡ, ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʷʭ. ɿʥʘʯʝʥʠʷ 

ʠʥʜʝʢʩʦʚ ʫʚʝʣʠʯʠʚʘʶʪʩʷ. ʇʣʦʱʘʜʴ ʟʘʨʘʩʪʘʥʠʷ ʩʦʩʪʘʚʠʣʘ 2,3 ʢʤ2 ʠʣʠ 3,0% 

ʧʣʦʱʘʜʠ ʘʢʚʘʪʦʨʠʠ. 

ɿʘ 30-ʣʝʪʥʠʡ ʧʝʨʠʦʜ (ʩ 1990 ʧʦ 2019 ʛʛ.) ʧʨʦʠʟʦʰʣʦ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ 

ʟʘʨʘʩʪʘʥʠʷ ʘʢʚʘʪʦʨʠʠ ʦʟ. ɹʦʣ. ʊʦʧʦʣʴʥʦʛʦ ʩ 1 ʢʤ2 ʜʦ 2,3 ʢʤ2. 

ɺ 2010 ʛʦʜʫ ʥʘ ʚʦʩʪʦʯʥʦʤ ʧʦʙʝʨʝʞʴʝ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʧʣʦʱʘʜʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʣʦʭʘ ʫʟʢʦʣʠʩʪʥʦʛʦ, ʧʦʷʚʣʷʶʪʩʷ ʥʝʙʦʣʴʰʠʝ ʟʘʨʦʩʣʠ, ʯʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʟʥʘʯʝʥʠʡ NDVI ʠ MSAVI2 ʜʦ 0,4-0,8. ɺ 2019 ʛ. 

ʟʥʘʯʝʥʠʷ NDVI ʠ MSAVI2 ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʜʦ 0,5-0,8. ʇʣʦʱʘʜʴ ʟʘʨʘʩʪʘʥʠʷ ʣʦʭʦʤ 

ʥʘ ʚʦʩʪʦʯʥʦʤ ʧʦʙʝʨʝʞʴʝ ʦʟʝʨʘ ʜʦʩʪʠʛʣʘ 0,6 ʢʤ2 (ʪʘʙʣ. 5). 

ʊʘʙʣʠʮʘ 5 ï ʀʟʤʝʥʝʥʠʝ ʧʣʦʱʘʜʠ ʟʘʨʘʩʪʘʥʠʷ ʧʦʙʝʨʝʞʴʷ ʦʟ. ɹʦʣ. ʊʦʧʦʣʴʥʦʝ ʣʦʭʦʤ ʫʟʢʦʣʠʩʪʥʳʤ 
ɼʘʪʘ 21.06.2000 28.08.2010 12.08.2019 

ɿʥʘʯʝʥʠʷ NDVI 0,4-0,5 0,4-0,6 0,5-0,7 

ɿʥʘʯʝʥʠʷ MSAVI2 0,5-0,7 0,5-0,8 0,6-0,8 

ʇʣʦʱʘʜʴ ʣʦʭʘ 

ʫʟʢʦʣʠʩʪʥʦʛʦ, ʢʤ2 
0 0,4 0,6 

ç0 ï ʧʣʦʱʘʜʠ ʣʦʭʘ ʫʟʢʦʣʠʩʪʥʦʛʦ ʥʝʟʥʘʯʠʪʝʣʴʥʳ ʠʣʠ ʦʪʩʫʪʩʪʚʫʶʪè 
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ʀʥʪʝʥʩʠʚʥʦʝ ʟʘʨʘʩʪʘʥʠʝ ʧʨʠʙʨʝʞʥʦʡ ʯʘʩʪʠ ʘʢʚʘʪʦʨʠʠ ʦʟ. ɹʦʣ. ʊʦʧʦʣʴʥʦʝ 

ʦʢʦʣʦʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʘ ʧʦʙʝʨʝʞʴʷ ï ʣʦʭʦʤ ʫʟʢʦʣʠʩʪʥʳʤ, ʩʚʷʟʘʥʦ ʩ 

ʩʦʢʨʘʱʝʥʠʝʤ ʧʦʛʦʣʦʚʴʷ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ, ʩʥʠʞʝʥʠʝʤ ʫʨʦʚʥʷ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʟʝʨʘ ʚ ʨʳʙʦʣʦʚʥʳʭ ʮʝʣʷʭ ʠ ʙʣʘʛʦʧʨʠʷʪʥʳʤʠ ʜʣʷ ʧʨʦʠʟʨʘʩʪʘʥʠʷ 

ʣʦʭʘ ʫʟʢʦʣʠʩʪʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʢʦʣʠʯʝʩʪʚʘ 

ʛʦʣʦʚ ʩʢʦʪʘ ʚ ʭʦʟʷʡʩʪʚʘʭ ɹʫʨʣʠʥʩʢʦʛʦ ʨʘʡʦʥʘ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʦʪʦʨʦʛʦ 

ʨʘʩʧʦʣʦʞʝʥʦ ʦʟ. ɹʦʣ. ʊʦʧʦʣʴʥʦʝ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʝʛʦ ʩʦʢʨʘʱʝʥʠʠ ʟʘ ʧʝʨʠʦʜ ʩ 

2007 ʧʦ 2019 ʛʛ. ʙʦʣʝʝ ʯʝʤ ʚ ʜʚʘ ʨʘʟʘ (ʧʦ ʜʘʥʥʳʤ ʈʦʩʩʪʘʪʘ). 

ɺʳʚʦʜʳ 

ɼʣʷ ʧʦʙʝʨʝʞʴʷ ʦʟ. ʊʝʣʝʮʢʦʝ ʭʘʨʘʢʪʝʨʥʦ ʠʥʪʝʥʩʠʚʥʦʝ ʨʝʢʨʝʘʮʠʦʥʥʦʝ 

ʦʩʚʦʝʥʠʝ. ʊʝʨʨʠʪʦʨʠʷ ʘʢʪʠʚʥʦ ʟʘʩʪʨʘʠʚʘʝʪʩʷ ʞʠʣʳʤʠ ʜʦʤʘʤʠ ʠ ʦʙʲʝʢʪʘʤʠ 

ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ: ʪʫʨʠʩʪʠʯʝʩʢʠʤʠ ʙʘʟʘʤʠ, ʛʦʩʪʝʚʳʤʠ ʜʦʤʘʤʠ, 

ʢʝʤʧʠʥʛʘʤʠ ʠ ʪ.ʜ., ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝʤ ʟʥʘʯʝʥʠʡ ʚʝʛʝʪʘʮʠʦʥʥʳʭ 

ʠʥʜʝʢʩʦʚ (ʩ 0,4-0,6 ʜʦ 0,2-0,5) ʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. 

ʇʣʦʱʘʜʴ ʟʘʩʪʨʦʡʢʠ ʩ 2009 ʧʦ 2019 ʛʛ. ʫʚʝʣʠʯʠʣʘʩʴ ʩ 0,7 ʢʤ2 ʜʦ 1,2 ʢʤ2. 

ɼʣʷ ʦʟ. ɹʦʣ. ʊʦʧʦʣʴʥʦʝ ʭʘʨʘʢʪʝʨʥʦ ʫʚʝʣʠʯʝʥʠʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʟʘʨʘʩʪʘʥʠʷ ʘʢʚʘʪʦʨʠʠ ʦʢʦʣʦʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ 

ʫʚʝʣʠʯʝʥʠʝʤ ʟʥʘʯʝʥʠʡ ʚʝʛʝʪʘʮʠʦʥʥʳʭ ʠʥʜʝʢʩʦʚ (ʩ 0,4-0,8 ʜʦ 0,7-1,0) ʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ. ɿʘ 30-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʧʣʦʱʘʜʴ 

ʟʘʨʘʩʪʘʥʠʷ ʘʢʚʘʪʦʨʠʠ ʦʢʦʣʦʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʫʚʝʣʠʯʠʣʘʩʴ ʩ 1 ʢʤ2 ʜʦ 2,3 

ʢʤ2.  

ɼʣʷ ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʦʟ. ɹʦʣ. ʊʦʧʦʣʴʥʦʝ ʭʘʨʘʢʪʝʨʥʦ ʟʘʨʘʩʪʘʥʠʝ 

ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ (ʣʦʭʦʤ ʫʟʢʦʣʠʩʪʥʳʤ). ɿʥʘʯʝʥʠʷ ʚʝʛʝʪʘʮʠʦʥʥʳʭ 

ʠʥʜʝʢʩʦʚ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʩ 0,4-0,7 ʜʦ 0,5-0,8. ʈʝʟʫʣʴʪʘʪʳ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʢʘʟʘʣʠ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʟʘʨʘʩʪʘʥʠʷ 

ʚʦʩʪʦʯʥʦʛʦ ʧʦʙʝʨʝʞʴʷ ʩ 0 ʢʤ2 ʜʦ 0,6 ʢʤ2 ʚ ʧʝʨʠʦʜ ʩ 2000 ʧʦ 2019 ʛʛ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʥʘ ʧʨʠʤʝʨʝ ʦʟ. ʊʝʣʝʮʢʦʝ ʠ ʦʟ. ɹʦʣ. ʊʦʧʦʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʜʪʚʝʨʜʠʣʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ʜʣʷ ʠʟʫʯʝʥʠʷ ʜʠʥʘʤʠʢʠ ʟʘʨʘʩʪʘʥʠʷ ʚʦʜʦʝʤʦʚ ʦʢʦʣʦʚʦʜʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ʠ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʦʩʚʦʝʥʠʷ ʪʫʨʠʩʪʠʯʝʩʢʠ ʧʨʠʚʣʝʢʘʪʝʣʴʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʀɺʕʇ ʉʆ ʈɸʅ, ʘ ʪʘʢʞʝ ʧʨʠ 
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REMOTE SENSING IN ASSESSMENT OF STATE NATURAL COMPLEXES OF WATER 

BODIES 

Golovin A.V., Stoyashcheva N.V. 

Institute for Water and Environmental Problems SB RAS, Russia 

e-mail: golovin.anton.vl@gmail.com 

Abstract. The article considers the methods for assessing natural complexes state based on remote 

sensing data and calculations of vegetation indices. The recreationally developed northwestern coast 

of Lake Teletskoye (village Artybash, the Republic of Altai), which is intensively built up with tourist 

infrastructure and has a rich natural resource potential for the development of tourism activities (1) 

as well as the shoreline of Lake Bol. Topolnoye (Altai Krai) (2) were chosen as the key study sites. 

The assessment was based on the analysis of multi-temporal space images (Sentinel-2, Landsat-5, 

Landsat-7, Landsat-8) of various resolution, calculations of vegetation indices (NDVI, MSAVI2, 

WAVI), parametric and non-parametric classifications in the Erdas Imagine program for the period 

from 1990 to 2019. The northwest coast of Lake Teletskoye is characterized by decreased vegetation 

indices that is associated mainlty with intensive construction of new tourist bases and guest houses, 

and to a lesser extent - residential buildings. The applied classifications are evidence of an increase 

in coastal development. In the water area of Lake Bol. Topolnoye, an increase in vegetation indices, 

which is associated with the lake overgrowth with coastal vegetation and its coast with narrow-leaved 

oleaster, was noted. The applied classifications prove an increase in the areas of coastal vegetation 

overgrowth along the entire perimeter of the lake and with narrow-leaved oleaster - at the eastern 

coast. 

Keywords: remote sensing, vegetation indices, water bodies 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʢʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʩʧʦʩʦʙʥʦʩʪʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʢ 

ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʩʪ-ʢʫʣʴʪʫʨʳ ʛʠʜʨʦʙʠʦʥʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʠʦʨʝʩʫʨʩʥʦʩʪʴ, ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʝ, ʛʠʜʨʦʙʠʦʥʪʳ  

ɿʘʛʨʷʟʥʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʨʘʟʣʠʯʥʳʤʠ ʪʦʢʩʠʢʘʥʪʘʤʠ ʥʝʠʟʙʝʞʥʦ 

ʧʨʠʚʦʜʠʪ ʢ ʠʭ ʜʝʛʨʘʜʘʮʠʠ. ʀʟ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʥʘʠʙʦʣʴʰʫʶ ʦʧʘʩʥʦʩʪʴ ʜʣʷ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʝʜʩʪʘʚʣʷʶʪ ʧʨʦʤʳʰʣʝʥʥʳʝ ʦʪʭʦʜʳ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʡ, 

ʫʛʦʣʴʥʦʡ, ʥʝʬʪʷʥʦʡ, ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ, ʧʠʱʝʚʦʡ, ʭʠʤʠʯʝʩʢʦʡ ʠ ʜʨ. ʦʪʨʘʩʣʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʆʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʧʘʩʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ 

ʩʤʳʚʘʶʪʩʷ ʚ ʚʦʜʦʝʤʳ ʩ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ, ʚʢʣʶʯʘʷ ʧʣʦʱʘʜʠ, 

ʢʦʪʦʨʳʝ ʟʘʥʷʪʳ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ [2]. 

ʉʦʚʨʝʤʝʥʥʘʷ ʚʦʜʥʘʷ ʵʢʦʪʦʢʩʠʢʦʣʦʛʠʷ ʨʘʩʧʦʣʘʛʘʝʪ ʙʦʣʴʰʠʤ ʥʘʙʦʨʦʤ 

ʤʝʪʦʜʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ʧʦʚʨʝʞʜʝʥʠʷ ʚʦʜʥʦʡ ʵʢʦʩʠʩʪʝʤʳ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ [1, 5]. ʆʜʥʠʤ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʙʠʦʪʝʩʪʠʨʦʚʘʥʠʝ, 

ʧʦʟʚʦʣʷʶʱʝʝ ʚ ʣʘʙʦʨʘʪʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ 

ʚʦʜ ʠ ʢʣʘʩʩ ʠʭ ʦʧʘʩʥʦʩʪʠ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʫ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʚʩʝʛʜʘ ʝʩʪʴ ʩʦʙʩʪʚʝʥʥʳʡ ʨʝʩʫʨʩ ʜʣʷ 

ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʥʝʛʦ.  ʇʦʵʪʦʤʫ 

ʚʘʞʥʦ, ʫʩʪʘʥʘʚʣʠʚʘʷ ʩʪʝʧʝʥʴ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʚʦʜ, ʦʮʝʥʠʪʴ ʧʦʪʝʥʮʠʘʣ 

ʚʦʜʦʝʤʘ ʠʣʠ ʝʛʦ ʙʠʦʨʝʩʫʨʩʥʦʩʪʴ. 

ɻʠʜʨʦʙʠʦʥʪʳ, ʪʘʢʠʝ ʢʘʢ ʠʥʬʫʟʦʨʠʠ, ʚʦʜʦʨʦʩʣʠ, ʥʠʟʰʠʝ ʨʘʢʦʦʙʨʘʟʥʳʝ ʠ 

ʜʨ., ʷʚʣʷʶʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʚʦʜʦʝʤʦʚ ʠ ʠʭ ʚʟʘʠʤʥʦʝ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʦʧʨʝʜʝʣʷʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʚʦʜʦʝʤʘ ʢ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʶ [3]. 

ʆʥʠ ʘʢʪʠʚʥʦ ʨʝʘʛʠʨʫʶʪ ʥʘ ʠʟʤʝʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʦʡ ʩʨʝʜʳ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ. ʇʨʠ ʟʘʛʨʷʟʥʝʥʠʠ ʚʦʜʦʝʤʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʨʫʰʝʥʠʝ 

ʦʪʜʝʣʴʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʛʠʜʨʦʙʠʦʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʧʦʚʝʜʝʥʠʝ, 

ʜʚʠʛʘʪʝʣʴʥʘʷ ʠ ʪʨʦʬʠʯʝʩʢʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʩʥʠʞʝʥʠʝ ʪʝʤʧʘ ʨʦʩʪʘ, ʫʚʝʣʠʯʝʥʠʝ 

ʩʤʝʨʪʥʦʩʪʠ, ʠʟʤʝʥʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʚʠʜʘ ʠ ʠʭ ʙʠʦʤʘʩʩʳ, ʩʥʠʞʝʥʠʝ 

ʚʦʩʧʨʦʠʟʚʦʜʠʤʦʩʪʠ ʚʠʜʘ, ʠʟʤʝʥʝʥʠʝ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʠ ʦʩʦʙʝʡ, ʯʪʦ ʚʳʟʳʚʘʝʪ 

ʩʥʠʞʝʥʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʚʦʜʦʝʤʘ ʢ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʶ. 

ɺʘʞʥʦ ʟʘʤʝʪʠʪʴ, ʯʪʦ ʛʠʜʨʦʙʠʦʥʪʳ ʷʚʣʷʶʪʩʷ ʟʚʝʥʴʷʤʠ ʝʜʠʥʦʡ ʪʨʦʬʠʯʝʩʢʦʡ 

ʮʝʧʠ. ʀʟʤʝʥʝʥʠʝ ʞʠʟʥʝʥʥʳʭ ʬʫʥʢʮʠʡ ʦʜʥʦʛʦ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʚʦʜʠʪ ʢ 

ʥʘʨʫʰʝʥʠʶ ʚʩʝʡ ʪʨʦʬʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʩʥʠʞʘʝʪʩʷ 

ʙʠʦʨʝʩʫʨʥʦʩʪʴ ʚʦʜʦʝʤʘ ʠ ʵʢʦʩʠʩʪʝʤʳ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʋʭʫʜʰʝʥʠʝ ʠʣʠ ʫʣʫʯʰʝʥʠʝ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʤʦʞʥʦ 

ʦʮʝʥʠʪʴ ʯʝʨʝʟ ʨʷʜ ʧʦʢʘʟʘʪʝʣʝʡ, ʠʟʤʝʥʝʥʠʝ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʷʝʪ ʢʦʩʚʝʥʥʦ ʩʫʜʠʪʴ ʦ 

unpc_voda@mail.ru


ˤͦ͒ͤ·͔ ͔ͪͫͯͪͫ·Σ ͎͙ͭͪ͊ͤͫͪ͊ͤ;ͤ·͔ ͍ͦ͒ͤ·͔ ͙ Ή͎͙ͦͦ͟͡;͔͙͔ͫ͟ ͔ͨͪͦ͋ͣ͡·  
˿͙͙͙͋ͪ ͙ ͔̇ͤͭͪ͊͡Έ͚ͤͦ ˢ͙͙͘  

42 

ʩʧʦʩʦʙʥʦʩʪʠ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʢ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʫʣʫʯʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʚʦʜ ʚ ʥʝʤ. ʂ ʪʘʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʦʪʥʦʩʷʪʩʷ ʪʦʢʩʠʯʥʦʩʪʴ 

ʚʦʜʥʦʡ ʩʨʝʜʳ, ʦʙʲʝʤ ʥʘʨʫʰʝʥʠʷ ʪʨʦʬʠʯʝʩʢʦʡ ʮʝʧʠ, ʭʘʨʘʢʪʝʨ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ 

ʟʚʝʥʴʝʚ ʪʨʦʬʠʯʝʩʢʦʡ ʮʝʧʠ, ʩʪʝʧʝʥʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘʨʫʰʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʨʝʩʫʨʩʥʦʩʪʠ.  

ʂʨʠʪʝʨʠʠ ʦʮʝʥʢʠ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʧʨʦʷʚʣʝʥʠʷ ʠ ʩʦʯʝʪʘʥʠʷ ʫʢʘʟʘʥʥʳʭ ʬʘʢʪʦʨʦʚ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʫʶʪ, ʯʪʦ ʟʘʪʨʫʜʥʷʝʪ ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʦʛʦ 

ʦʙʲʝʢʪʘ, ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʶ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʤʫ ʧʨʠʥʷʪʠʶ 

ʤʝʨ ʧʦ ʫʣʫʯʰʝʥʠʶ ʩʦʩʪʦʷʥʠʷ ʚʦʜʦʝʤʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʥʘ ʦʩʥʦʚʝ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʬʘʢʪʠʯʝʩʢʦʛʦ ʤʘʪʝʨʠʘʣʘ ʦʧʨʝʜʝʣʝʥʳ 

ʢʨʠʪʝʨʠʠ ʜʣʷ ʦʮʝʥʢʠ ʙʠʦʨʝʩʫʨʩʥʦʩʪʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ.  

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɹʠʦʨʝʩʫʨʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʜʦʝʤʦʚ ʠʟʫʯʝʥʦ ʥʘ ʧʨʠʤʝʨʝ ʦʟʝʨ ʜ. ʇʦʟʜʥʝʝʚʦ ʠ 

ʜ. ɻʫʙʠʥʦ ʊʦʤʩʢʦʛʦ ʨʘʡʦʥʘ. ʇʨʦʙʳ ʚʦʜʳ ʦʪʦʙʨʘʥʳ ʚ ʠʶʥʝ 2021 ʛ. ɺʩʝʛʦ 

ʠʩʩʣʝʜʦʚʘʥʦ 8 ʦʙʨʘʟʮʦʚ ʚʦʜ. ʆʧʨʝʜʝʣʝʥʠʝ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʠ ʠʥʜʝʢʩʘ 

ʪʦʢʩʠʯʥʦʩʪʠ (I) ʚʦʜ ʧʨʦʚʝʜʝʥʦ ʧʦ ʪʝʩʪ-ʨʝʘʢʮʠʠ ʠʟʤʝʥʝʥʠ ̫ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʠ 

ʢʫʣʴʪʫʨʳ ʦʜʥʦʢʣʝʪʦʯʥʦʡ ʚʦʜʦʨʦʩʣʠ Chlorella vulgaris [4]. ʍʣʦʨʝʣʣʘ ʥʝ ʪʦʣʴʢʦ 

ʦʙʣʘʜʘʝʪ ʚʳʩʦʢʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴʶ ʢ ʧʨʠʩʫʪʩʪʚʠʶ ʥʝʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʧʦʣʣʶʪʘʥʪʘ ʚ ʚʦʜʝ, ʥʦ ʠ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʝʪ ʚ ʧʨʦʮʝʩʩʘʭ ʘʣʴʛʦʣʠʟʘʮʠʠ 

ʚʦʜʦʝʤʦʚ [6, 7]. ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚʳʧʦʣʥʝʥʘ ʚ 

ʧʨʦʛʨʘʤʤʝ Excel 2010. ʉ ʧʦʤʦʱʴʶ ʧʨʦʙʠʪ-ʘʥʘʣʠʟʘ ʨʘʩʩʯʠʪʘʥʳ ʟʥʘʯʝʥʠʷ 

ʙʝʟʚʨʝʜʥʦʡ ʢʨʘʪʥʦʩʪʠ ʨʘʟʚʝʜʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʚʦʜʳ (ɹʂʈ).  ʈʘʙʦʪʳ ʧʨʦʚʝʜʝʥʳ 

ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʨʦʣʦʛʠʯʝʩʢʠ ʧʦʚʝʨʝʥʥʦʛʦ ʠ ʘʪʪʝʩʪʦʚʘʥʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ: 

ʀʇʉ-03, ʢʫʣʴʪʠʚʘʪʦʨʳ ʂɺ-5 ʠ ʂɺʄ-05.  

ʉʦʛʣʘʩʥʦ ʩʪʘʥʜʘʨʪʥʦʡ ʤʝʪʦʜʠʢʝ [4] ʢʨʠʪʝʨʠʝʤ ʪʦʢʩʠʯʥʦʩʪʠ ʜʣʷ ʪʝʩʪ-

ʦʨʛʘʥʠʟʤʘ Chlorella vulgaris ʷʚʣʷʝʪʩʷ ʠʟʤʝʥʝʥʠʝ ʩʢʦʨʦʩʪʠ ʨʦʩʪʘ ʙʠʦʤʘʩʩʳ 

ʚʦʜʦʨʦʩʣʠ: ʩʥʠʞʝʥʠʝ ʥʘ 20 % ʠ ʙʦʣʝʝ (ʠʥʛʠʙʠʨʦʚʘʥʠʝ ʨʦʩʪʘ) ʠʣʠ ʫʚʝʣʠʯʝʥʠʝ ʥʘ 

30 % ʠ ʙʦʣʝʝ (ʩʪʠʤʫʣʷʮʠʷ ʨʦʩʪʘ) ʚ ʦʧʳʪʥʦʡ ʩʨʝʜʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʴʥʦʡ 

ʩʨʝʜʦʡ. ʇʦ ʭʘʨʘʢʪʝʨʫ ʨʦʩʪʘ ʜʘʥʥʦʛʦ ʪʝʩʪ ʦʨʛʘʥʠʟʤʘ ʧʨʝʜʣʦʞʝʥʳ ʢʨʠʪʝʨʠʠ 

ʙʠʦʨʝʩʫʨʩʥʦʩʪʠ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 1 ʠ 2. 

ʊʘʙʣʠʮʘ 1 ï ʂʨʠʪʝʨʠʠ ʙʠʦʨʝʩʫʨʩʥʦʩʪʠ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʧʦ ʫʛʥʝʪʝʥʠʶ ʨʦʩʪʘ ʪʝʩʪ-ʢʫʣʴʪʫʨʳ 

Chlorella vulgaris 

ɹʠʦʨʝʩʫʨʩʥʦʝ 

ʩʦʩʪʦʷʥʠʝ  
ʉʪʝʧʝʥʴ ʪʦʢʩʠʯʥʦʩʪʠ  

ʆʙʝ̡ʤ ʥʘʨʫʰʝʥʠʷ 

ʪʨʦʬʠʯʝʩʢʦʡ 

ʮʝʧʠ 

ɺʦʩʧʨʦʠʟʚʦʜʩʪʚʦ 

ʟʚʝʥʴʝʚ 

ʪʨʦʬʠʯʝʩʢʦʡ ʮʝʧʠ 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʥʘʨʫʰʝʥʠʷ*, ʫ.ʝ. 

ʅʠʟʢʘʷ ʉʨʝʜʥʷʷ ɺʳʩʦʢʘʷ 

ʋʜʦʚʣʝʪʚʦʨʠ-

ʪʝʣʴʥʦʝ 

ɼʦʧʫʩʪʠʤʘʷ 

I**  Ò 20 % 

ʇʨʘʢʪʠʯʝʩʢʠ 

ʦʪʩʫʪʩʪʚʫʝʪ 
ɽʩʪʝʩʪʚʝʥʥʦʝ 0 0,1 0,2 

ʅʝʫʜʦʚʣʝʪʚʦ-

ʨʠʪʝʣʴʥʦʝ 

ʉʨʝʜʥʷʷ 

20 % < I**  Ò 50 % 
ʅʝ ʟʥʘʯʠʪʝʣʴʥʳʡ ʉʥʠʞʝʥʥʦʝ 0,3 0,4 0,5 

ʂʨʠʪʠʯʝʩʢʦʝ 
ɺʳʩʦʢʘʷ 

 I**   > 50 % 
ɿʥʘʯʠʪʝʣʴʥʳʡ ʅʘʨʫʰʝʥʥʦʝ 0,6 0,7 0,8-0,9 

ʏʨʝʟʚʳʯʘʡʥʦʝ  
ʂʘʪʘʩʪʨʦʬʠʯʝʩʢʘʷ 

I**  = 100 % 
ʇʦʣʥʳʡ ʆʪʩʫʪʩʪʚʫʝʪ - - 1,0 

 *ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʥʘʨʫʰʝʥʠʷ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0 ʜʦ 1 ʫ.ʝ. ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʠʥʜʝʢʩʘ ʪʦʢʩʠʯʥʦʩʪʠ; 

 I** ï ʠʥʜʝʢʩ ʪʦʢʩʠʯʥʦʩʪʠ ʠʩʭʦʜʥʦʡ ʧʨʦʙʳ (ʙʝʟ ʨʘʟʚʝʜʝʥʠʷ) 
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ʊʘʙʣʠʮʘ 2 ï ʂʨʠʪʝʨʠʠ ʙʠʦʨʝʩʫʨʩʥʦʩʪʠ ʚʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʧʦ ʩʪʠʤʫʣʷʮʠʠ ʨʦʩʪʘ ʪʝʩʪ-ʢʫʣʴʪʫʨʳ 

Chlorella vulgaris 

ɹʠʦʨʝʩʫʨʩʥʦʝ 

ʩʦʩʪʦʷʥʠʝ  

ʉʪʝʧʝʥʴ 

ʪʦʢʩʠʯʥʦʩʪʠ 

 

ʆʙʝ̡ʤ 

ʥʘʨʫʰʝʥʠʷ 

ʪʨʦʬʠʯʝʩʢʦʡ 

ʮʝʧʠ 

ɺʦʩʧʨʦʠʟʚʦʜʩʪʚʦ 

ʟʚʝʥʴʝʚ 

ʪʨʦʬʠʯʝʩʢʦʡ 

ʮʝʧʠ 

ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʥʘʨʫʰʝʥʠʷ*, 

ʫ.ʝ. 

ʅʠʟʢʘʷ ʉʨʝʜʥʷʷ ɺʳʩʦʢʘʷ 

ʋʜʦʚʣʝʪʚʦʨʠ-

ʪʝʣʴʥʦʝ 

ɼʦʧʫʩʪʠʤʘʷ 

I**  > -30 % 

ʇʨʘʢʪʠʯʝʩʢʠ 

ʦʪʩʫʪʩʪʚʫʝʪ 
ɽʩʪʝʩʪʚʝʥʥʦʝ 0,1 0,2 0,3 

ʅʝʫʜʦʚʣʝʪʚʦ-

ʨʠʪʝʣʴʥʦʝ 

ʉʨʝʜʥʷʷ 

-60 % Ò I**  Ò -30 % 

ʅʝ 

ʟʥʘʯʠʪʝʣʴʥʳʡ 
ʉʥʠʞʝʥʥʦʝ 0,4 0,5 0,6 

ʂʨʠʪʠʯʝʩʢʦʝ 
ɺʳʩʦʢʘʷ 

I**  < -60 % 
ɿʥʘʯʠʪʝʣʴʥʳʡ ʅʘʨʫʰʝʥʥʦʝ 0,7 0,8 0,9 

ʏʨʝʟʚʳʯʘʡʥʦʝ  
ʂʘʪʘʩʪʨʦʬʠʯʝʩʢʘʷ 

I**  = -100 % 
ʇʦʣʥʳʡ ʆʪʩʫʪʩʪʚʫʝʪ - - 1,0 

*ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʥʘʨʫʰʝʥʠʷ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 0 ʜʦ 1 ʫ.ʝ. ʠ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʝʣʠʯʠʥʦʡ ʠʥʜʝʢʩʘ ʪʦʢʩʠʯʥʦʩʪʠ; 

 I** ï ʠʥʜʝʢʩ ʪʦʢʩʠʯʥʦʩʪʠ ʠʩʭʦʜʥʦʡ ʧʨʦʙʳ (ʙʝʟ ʨʘʟʚʝʜʝʥʠʷ) 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʷ 

ʆʟʝʨʦ ʚ ʜ. ʇʦʟʜʥʝʝʚʦ ʨʘʥʝʝ ʨʘʩʧʦʣʘʛʘʣʦʩʴ ʚʙʣʠʟʠ ʬʝʨʤʳ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʠ ʩʪʦʢʠ ʩ ʪʝʨʨʠʪʦʨʠʠ, ʧʦʧʘʜʘʷ ʚ ʧʨʫʜ, ʥʘʨʫʰʠʣʠ ʝʛʦ ʩʠʩʪʝʤʫ 

ʩʘʤʦʦʯʠʱʝʥʠʷ. ɹʦʣʝʝ 10 ʣʝʪ ʥʘʟʘʜ ʭʦʟʷʡʩʪʚʦ ʟʘʢʨʳʣʦʩʴ ʠ ʚ 2018 ʛ. ʧʨʫʜ ʧʨʦʰʝʣ 

ʧʦʣʥʫʶ ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʨʝʘʙʠʣʠʪʘʮʠʶ.  

ʆʟʝʨʦ ʜ. ɻʫʙʠʥʦ ʷʚʣʷʝʪʩʷ ʧʨʠʝʤʥʠʢʦʤ ʩʪʦʯʥʳʭ ʚʦʜ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ 

ʥʝʛʦ ʘʢʪʠʚʥʦ ʧʦʧʘʜʘʶʪ ʦʪʭʦʜʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʤʦʣʦʢʦʟʘʚʦʜʘ ʆʆʆ çʊʦʤʩʢʦʝ 

ʤʦʣʦʢʦè ʠ ʬʝʨʤʳ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʉʇʂ çʅʝʣʶʙʠʥʦè.  

ʆʧʨʝʜʝʣʝʥʠʝ ʦʩʪʨʦʡ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʦʙ ʚʦʜ ʦʟʝʨ ʧʨʦʚʦʜʠʣʘʩʴ ʧʦʩʣʝ ʠʭ 

ʨʘʟʙʘʚʣʝʥʠʷ ʚ ʨʷʜ ʢʨʘʪʥʳʡ ʪʨʝʤ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʝ [4]. ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ 

ʠʥʜʝʢʩʘ ʪʦʢʩʠʯʥʦʩʪʠ ʠ ʝʛʦ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʚʝʣʠʯʠʥʳ ʨʘʟʙʘʚʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ 

ʥʘ ʨʠʩʫʥʢʝ. 

 

ʈʠʩʫʥʦʢ ï ɼʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʠʥʜʝʢʩʘ ʪʦʢʩʠʯʥʦʩʪʠ ʚʦʜ ʦʟʝʨ  

ʜ. ʇʦʟʜʥʝʝʚʦ ʠ ʜ. ɻʫʙʠʥʦ ʊʦʤʩʢʦʛʦ ʨʘʡʦʥʘ 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʘʥʥʦʛʦ ʨʠʩʫʥʢʘ ʧʨʠ ʨʘʟʙʘʚʣʝʥʠʠ ʚʦʜ ʦʟʝʨʘ ʜ. ʇʦʟʜʥʝʝʚʦ ʚ 3, 

9, 27 ʠ 81 ʨʘʟ ʚʝʣʠʯʠʥʘ ʠʥʜʝʢʩʘ ʪʦʢʩʠʯʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʤʝʥʷʝʪʩʷ ʠ 
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ʥʘʭʦʜʠʪʩʷ ʚ ʦʙʣʘʩʪʠ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʚʝʣʠʯʠʥ, ʥʝ ʧʨʝʚʳʰʘʶʱʠʭ 10 %, ʯʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʠʤʫʣʷʮʠʝʡ ʨʦʩʪʘ ʚʦʜʦʨʦʩʣʠ. 

ʇʨʠ ʵʪʦʤ ʠʥʜʝʢʩ ʪʦʢʩʠʯʥʦʩʪʠ ʠʩʭʦʜʥʦʡ ʧʨʦʙʳ ʨʘʚʝʥ 38,7Ñ1,6 %, ʯʪʦ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚ 2 ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʢʨʠʪʝʨʠʡ ʪʦʢʩʠʯʥʦʩʪʠ, ʩʦʩʪʘʚʣʷʶʱʠʡ 20 %, ʘ 

ʚʦʜr ʦʟʝʨʘ ʷʚʣʷʪʁʩʷ ʩʣʘʙʦʪʦʢʩʠʯʥʳʤʠ, ɹʂʈ ʩʦʩʪʘʚʣʷʝʪ 1,29.  

ɺ ʪʦʞʝ ʚʨʝʤʷ ʚʦʜr ʦʟʝʨʘ ʜ. ɻʫʙʠʥʦ, ʢʘʢ ʠ ʚʦʜʳ ʦʟʝʨʘ ʜ. ʇʦʟʜʥʝʝʚʦ 

ʦʢʘʟʳʚʘʶʪ ʩʪʠʤʫʣʠʨʫʶʱʝʝ ʜʝʡʩʪʚʠʝ ʥʘ ʢʣʝʪʢʠ ʭʣʦʨʝʣʣʳ. ʀʥʜʝʢʩ ʪʦʢʩʠʯʥʦʩʪʠ 

ʵʪʠʭ ʚʦʜ ʧʨʠ ʨʘʟʙʘʚʣʝʥʠʷʭ ʚ 3, 9, 27 ʠ 81 ʨʘʟ ʧʨʠʥʠʤʘʝʪ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ 

ʠ ʨʘʚʝʥ -13,2Ñ2,0 %, -34,1Ñ0,8 %, -23,6Ñ0,8 % ʠ -33,6Ñ1,2 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʦ 

ʵʬʬʝʢʪ ʧʨʠʨʦʩʪʘ ʙʠʦʤʘʩʩʳ ʚ ʵʪʠʭ ʚʦʜʘʭ ʟʥʘʯʠʪʝʣʴʥʝʝ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʨʘʩʧʦʣʦʞʝʥʠʝ ʥʘ ʨʠʩʫʥʢʝ ʣʠʥʠʠ ʠʟʤʝʥʝʥʠʷ ʠʥʜʝʢʩʘ ʪʦʢʩʠʯʥʦʩʪʠ ʚ ʦʙʣʘʩʪʠ ʙʦʣʝʝ 

ʚʳʩʦʢʠʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʯʝʤ ʣʠʥʠʷ ʜʣʷ ʚʦʜ ʜ. ʇʦʟʜʥʝʝʚʦ.  

ɺʦʜʳ ʦʟʝʨʘ ɻʫʙʠʥʦ ʷʚʣʷʪʁʩʷ ʩʠʣʴʥʦʪʦʢʩʠʯʥʳʤʠ, ʪʘʢ ʢʘʢ ʢʨʠʪʝʨʠʡ 

ʠʥʜʝʢʩʘ ʪʦʢʩʠʯʥʦʩʪʠ, ʩʦʩʪʘʚʣʷʶʱʠʡ ʤʠʥʫʩ 30 % [4], ʧʨʝʚʳʰʝʥ ʧʨʠ ʨʘʟʚʝʜʝʥʠʠ 

ʚ 27 ʨʘʟ. ɺ ʠʩʭʦʜʥʦʡ ʧʨʦʙʝ I= -52,3Ñ0,4 %. ʂʨʘʪʥʦʩʪʴ ʨʘʟʚʝʜʝʥʠʷ ʨʘʚʥʘ 8,9.  

ʀʩʭʦʜʷ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʜʘʥʥʳʭ ʚʝʣʠʯʠʥʳ ʠʥʜʝʢʩʘ ʪʦʢʩʠʯʥʦʩʪʠ ʚ 

ʠʩʭʦʜʥʳʭ ʧʨʦʙʘʭ ʚʦʜ ʦʟʝʨ ʠ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʠʭ ʩ ʢʨʠʪʝʨʠʷʤʠ ʙʠʨʝʩʫʨʩʥʦʩʪʠ 

(ʪʘʙʣʠʮ r 1 ʠ 2) ʚʠʜʠʤ, ʯʪʦ ʙʠʦʨʝʩʫʨʩʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʙʦʠʭ ʦʟʝʨ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ. ʀ ʭʦʪʷ ʦʙʝ̡ʤ ʥʘʨʫʰʝʥʠʷ ʪʨʦʬʠʯʝʩʢʦʡ ʮʝʧʠ ʥʝ 

ʟʥʘʯʠʪʝʣʴʥʳʡ, ʥʦ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʝʝ ʟʚʝʥʴʝʚ ʩʥʠʞʝʥʦ.  

ʕʪʦ ʚʦʟʤʦʞʥʦ ʩʚʷʟʘʥʦ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʥʘʨʫʰʝʥʠʷʤʠ ʚ ʪʨʦʬʠʯʝʩʢʦʡ 

ʮʝʧʠ ʛʠʜʨʦʙʠʦʥʪʦʚ ʪʝʩʪ-ʦʙʲʝʢʪʦʚ çʚʦʜʦʨʦʩʣʠ - ʥʠʟʰʠʝ ʨʘʢʦʦʙʨʘʟʥʳʝ - ʨʳʙʳè.  

ʀʟʤʝʥʝʥʠʷ ʧʣʦʪʥʦʩʪʠ ʠ ʢʦʣʠʯʝʩʪʚʘ ʙʠʦʤʘʩʩʳ ʭʣʦʨʝʣʣʳ ʚʣʠʷʶʪ ʥʘ ʪʨʦʬʠʯʝʩʢʫʶ 

ʮʝʧʴ ʚ ʮʝʣʦʤ. ʆʜʥʘʢʦ, ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ʢʣʝʪʦʢ ʚʦʜʦʨʦʩʣʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʵʚʪʨʦʬʠʢʘʮʠʠ ʚʦʜʦʝʤʘ, ʯʪʦ ʷʚʥʦ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʦʟʝʨʝ ʜ. 

ʇʦʟʜʥʝʝʚʦ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʥʘʨʫʰʝʥʠʷ ʙʠʦʨʝʩʫʨʩʥʦʩʪʠ ʦʟʝʨ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ 

ʩʨʝʜʥʷʷ ʠ ʫ ʥʠʭ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʢ ʩʘʤʦʚʦʩʩʪʘʥʦʚʣʝʥʠʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ ʢʨʠʪʝʨʠʠ ʙʠʦʨʝʩʫʨʩʥʦʩʪʠ ʚʦʜʦʝʤʦʚ ʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʜʣʷ ʨʘʥʞʠʨʦʚʘʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦ ʠʭ ʙʠʦʣʦʛʠʯʝʩʢʦʤʫ 

ʩʦʩʪʦʷʥʠʶ ʠ ʥʘʣʠʯʠʶ ʩʦʙʩʪʚʝʥʥʦʛʦ ʨʝʩʫʨʩʘ ʢ ʙʠʦʚʦʩʩʪʘʥʦʚʣʝʥʠʶ. ɼʘʥʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʫʯʪʝʥʘ ʧʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʟʘʧʨʦʩʦʚ ʥʘ ʚʳʜʝʣʝʥʠʝ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʜʣʷ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʠ ʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ. 
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ʋʇʈɸɺʃɽʅʀɽ ɺʆɼʅʓʄʀ ʈɽʉʋʈʉɸʄʀ ï ʆɹʗɿɸʊɽʃʔʅʓʁ 

ʄɽʍɸʅʀɿʄ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ɺʆɼʅʓʍ ʈɽʉʋʈʉʆɺ ɼʃʗ ʎɽʃɽʁ 

ʋʉʊʆʁʏʀɺʆɻʆ ʈɸɿɺʀʊʀʗ 

ɼʚʠʥʩʢʠʭ ʉ.ɸ., ʃʘʨʯʝʥʢʦ ʆ.ɺ., ʆʩʴʢʠʥʘ ʄ.ɸ.  

ʇʝʨʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʇʝʨʤʴ, ʈʦʩʩʠʷ 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʦ ʫʧʨʘʚʣʝʥʠʝ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʯʝʨʝʟ ʚʥʝʜʨʝʥʠʝ 

ʢʦʥʮʝʧʮʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʩʪʨʘʪʝʛʠʶ ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ, 

ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ ʚʨʝʜʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʯʝʨʝʟ ʩʙʨʦʩ ʟʘʛʨʷʟʥʝʥʥʳʭ 

ʩʪʦʯʥʳʭ ʚʦʜ, ʠʟʤʝʥʝʥʠʝ ʠʭ ʟʘʧʘʩʦʚ ʧʨʠʨʦʜʥʳʭ ʚʦʜ. ʆʮʝʥʢʘ ʨʦʣʴ ʦʪʜʝʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʚ 

ʩʦʩʪʦʷʥʠʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʩ ʧʦʤʦʱʴʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʢʘʢ 

ʤʝʪʦʜʘ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʧʨʘʚʣʝʥʠʝ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ, ʠʥʜʠʢʘʪʦʨ, 

ʟʘʛʨʷʟʥʝʥʠʝ, ʭʠʤʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ, ʩʪʦʯʥʳʝ ʚʦʜʳ 

ʂʦʥʮʝʧʮʠʷ ʋʈ ʙʳʣʘ ʧʨʠʥʷʪʘ ʥʘ ʂʦʥʬʝʨʝʥʮʠʠ ʆʆʅ ʧʦ ʨʘʟʚʠʪʠʶ ʠ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʚ ʛʦʨʦʜʝ ʈʠʦ-ʜʝ-ɾʘʥʝʡʨʦ ʚ 1992 ʛʦʜʫ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ 

ʜʘʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʠ ʥʝʨʝʜʢʦ ʠʤʝʥʫʝʪʩʷ 

çʚʩʝʤʠʨʥʦʡ ʤʦʜʝʣʴʶ ʙʫʜʫʱʝʛʦ ʮʠʚʠʣʠʟʘʮʠʠè.  

ɺ ʜʝʢʘʙʨʝ 2016 ʛʦʜʘ ɻʝʥʝʨʘʣʴʥʘʷ ɸʩʩʘʤʙʣʝʷ ʆʆʅ ʧʨʠʥʷʣʘ ʨʝʟʦʣʶʮʠʶ 

71/222, ʧʨʦʚʦʟʛʣʘʰʘʶʱʫʶ ʧʝʨʠʦʜ 2018ï2028 ʛʦʜʦʚ ʄʝʞʜʫʥʘʨʦʜʥʳʤ 

ʜʝʩʷʪʠʣʝʪʠʝʤ ʜʝʡʩʪʚʠʡ çɺʦʜʘ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷè (ɺʋʈ), ʢʦʪʦʨʦʝ 

ʥʘʯʠʥʘʝʪʩʷ ʚʦ ɺʩʝʤʠʨʥʳʡ ʜʝʥʴ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 22 ʤʘʨʪʘ 2018 ʛʦʜʘ ʠ 

ʟʘʢʦʥʯʠʪʩʷ ʚʦ ɺʩʝʤʠʨʥʳʡ ʜʝʥʴ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 22 ʤʘʨʪʘ 2028 ʛʦʜʘ. ɺ 

ʨʝʟʦʣʶʮʠʠ ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ ʚʘʞʥʦʩʪʴ ʧʨʦʧʘʛʘʥʜʳ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʚʩʝʭ ʫʨʦʚʥʷʭ, ʧʨʠʥʠʤʘʷ ʚʦ ʚʥʠʤʘʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ 

ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʧʨʦʜʦʚʦʣʴʩʪʚʠʝʤ, ʵʥʝʨʛʝʪʠʢʦʡ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ. ʈʘʩʪʫʱʝʝ ʧʦʥʠʤʘʥʠʝ 

ʚʩʝʦʙʲʝʤʣʶʱʝʡ ʧʨʠʨʦʜʳ ʚʦʜʳ ʠ ʝʝ ʙʦʣʴʰʦʛʦ ʟʥʘʯʝʥʠʷ ʜʣʷ ʧʨʠʨʦʜʥʦʡ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚʳʷʚʠʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ 

ʨʘʮʠʦʥʘʣʴʥʦʤ ʧʦʪʨʝʙʣʝʥʠʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ.  

ɺ ʰʠʨʦʢʦʤ ʧʦʥʠʤʘʥʠʠ ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʪʨʘʢʪʫʝʪʩʷ ʢʘʢ ʛʘʨʤʦʥʠʟʘʮʠʷ, 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ, ʩʦʮʠʘʣʴʥʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʧʦʜʩʠʩʪʝʤ ʚ ʮʝʣʷʭ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʟʘʧʨʦʩʦʚ ʥʳʥʝʰʥʝʛʦ ʠ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ 

(ʨʠʩ.1).  

ʅʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʚʦʧʨʦʩʝ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠʤʝʝʪ 

ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʬʝʨʘ, ʠʤʝʥʥʦ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʨʘʟʨʫʰʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ 

ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚʩʝ ʯʘʱʝ ʜʝʬʠʮʠʪ ʧʨʝʩʥʦʡ ʚʦʜʳ ʚʦʟʥʠʢʘʝʪ ʚ 

ʨʝʛʠʦʥʘʭ, ʛʜʝ ʝʛʦ ʨʘʥʴʰʝ ʥʝ ʙʳʣʦ, ʠ ʧʦʚʩʝʤʝʩʪʥʦ ʫʩʠʣʠʚʘʝʪʩʷ. ʇʨʠʯʠʥʘ ï 

ʨʘʩʰʠʨʝʥʠʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʢʘʢ ʥʘʩʝʣʝʥʠʝʤ, ʪʘʢ ʠ ʨʘʩʪʫʱʝʡ ʵʢʦʥʦʤʠʢʦʡ. ʅʦ 
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ʫʭʫʜʰʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ (ʦʙʲʝʤ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʠ ʥʘ ʝʜʠʥʠʮʫ ʧʨʦʠʟʚʦʜʠʤʦʛʦ ʧʨʦʜʫʢʪʘ) 

ʩʪʘʥʦʚʠʪʩʷ ʤʝʥʴʰʝ ʧʨʝʩʥʦʡ ʚʦʜʳ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʢʘʯʝʩʪʚʘ. ʕʪʦ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʧʦʟʚʦʣʷʝʪ ʧʦʥʷʪʴ ʩʫʱʥʦʩʪʴ ʧʨʦʮʝʩʩʘ ʥʘʨʘʩʪʘʥʠʷ ʚʦʜʦʜʝʬʠʮʠʪʘ.  

 
ʈʠʩʫʥʦʢ 1 ï ʉʦʩʪʘʚʣʷʶʱʠʝ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ 

ʉʫʱʝʩʪʚʫʝʪ ʜʚʝ ʧʨʠʯʠʥʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʜʝʬʠʮʠʪʘ ʚʦʜʳ: 1) ʧʨʷʤʳʝ ʧʦʪʝʨʠ 

ï ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠʟ-ʟʘ ʧʦʪʨʝʙʣʝʥʠʷ ʚʦʜʳ ʚ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʮʝʣʷʭ; ʢʦʩʚʝʥʥʳʝ ʧʦʪʝʨʠ ʚʦʜʳ ï ʚʳʨʫʙʢʘ 

ʣʝʩʦʚ, ʦʩʫʰʝʥʠʷ ʚʦʜʦʝʤʦʚ ʠ ʙʦʣʦʪ; 2) ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʳ, ʩʚʷʟʘʥʥʦʝ ʩ ʩʪʦʯʥʳʤʠ 

ʚʦʜʘʤʠ, ʪʚʝʨʜʳʤʠ ʦʪʭʦʜʘʤʠ, ʫʪʝʯʢʦʡ ʥʝʬʪʠ ʠ ʜʨʫʛʠʤʠ ʧʨʠʯʠʥʘʤʠ. ʇʨʠʯʝʤ 

ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʳ ʧʦ ʨʝʟʫʣʴʪʘʪʫ ʨʘʚʥʦʟʥʘʯʥʦ ʧʦʪʝʨʝ ʟʘʧʘʩʦʚ ʧʨʝʩʥʦʡ ʚʦʜʳ, ʘ 

ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʳ ʧʦ ʦʙʲʸʤʘʤ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʨʝʚʦʩʭʦʜʠʪʴ ʦʙʲʸʤ ʚʦʜʳ, 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʩʧʦʣʴʟʫʝʤʦʡ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʙʳʪʫ. ʕʪʦ ʙʦʣʝʝ ʦʧʘʩʥʳʡ ʠ 

ʤʝʥʝʝ ʢʦʥʪʨʦʣʠʨʫʝʤʳʡ ʧʨʦʮʝʩʩ, ʯʝʤ ʧʨʷʤʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʳ [1]. 

ʇʫʪʝʡ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʪʦʞʝ ʥʝʩʢʦʣʴʢʦ: ʵʢʩʪʝʥʩʠʚʥʳʡ ʣʠʙʦ 

ʠʥʪʝʥʩʠʚʥʳʡ. ʕʢʩʪʝʥʩʠʚʥʳʡ ʧʫʪʴ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʟʘʙʦʨʘ ʚʦʜʳ ʠʟ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, çʠʟ-ʟʘ ʵʪʦʛʦ ʧʨʝʚʳʰʘʝʪʩʷ ʜʦʧʫʩʪʠʤʘʷ ʥʘʛʨʫʟʢʘ ʥʘ 

ʚʦʜʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʘ ʵʪʦ ʧʨʝʚʳʰʝʥʠʝ ʠʥʠʮʠʠʨʫʝʪ ʜʝʛʨʘʜʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʚ 

ʛʠʜʨʦ- ʠ ʵʢʦʩʠʩʪʝʤʘʭ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʳʭ ʧʨʦʠʩʭʦʜʠʪ ʠʩʪʦʱʝʥʠʝ ʚʦʜʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʠ ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʚ ʥʠʭ, ʪʘʢ ʯʪʦ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʬʠʮʠʪ 

ʨʘʩʪʝʪ, ʠ ʪ. ʜ.è. ʀʥʪʝʥʩʠʚʥʳʡ ʧʫʪʴ ʦʩʥʦʚʘʥ ʥʘ ʠʟʤʝʥʝʥʠʠ ʩʘʤʦʛʦ ʦʪʥʦʰʝʥʠʷ 

ʯʝʣʦʚʝʢʘ ʢ ʚʦʜʝ: ʥʦʨʤʘʣʠʟʘʮʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ, ʵʢʦʣʦʛʠʟʘʮʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʦʪʨʝʙʣʝʥʠʷ, ʩʦʭʨʘʥʝʥʠʝ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʘ ʢʦʣʠʯʝʩʪʚʘ ʥʝʫʛʥʝʪʝʥʥʳʭ ʵʢʦʩʠʩʪʝʤ; 

ʵʢʦʥʦʤʠʷ ʚʦʜʳ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ; ʫʩʪʘʥʦʚʢʘ ʥʦʚʳʭ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ [2]. 

ʆʩʥʦʚʥʦʡ ʝʜʠʥʠʮʝʡ ʚ ʵʪʦʤ ʩʣʫʯʘʝ ʷʚʣʷʝʪʩʷ ʠʤʝʥʥʦ ʧʨʦʤʳʰʣʝʥʥʦʝ 

ʧʨʝʜʧʨʠʷʪʠʝ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʢʦʪʦʨʳʤ ʤʦʞʝʪ ʦʢʘʟʳʚʘʪʴ 

ʚʨʝʜʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʯʝʨʝʟ ʩʙʨʦʩ ʩʪʦʯʥʳʭ ʚʦʜ, ʘ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ï ʥʘ ʠʟʤʝʥʝʥʠʝ ʠʭ ʟʘʧʘʩʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʦʮʝʥʢʘ ʨʦʣʠ 

ʦʪʜʝʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʟʥʘʯʠʪʝʣʴʥʘ.  

ɺ ʟʘʨʫʙʝʞʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʧʨʦʙʣʝʤʳ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ 

ʠʜʫʪ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʧʨʦʙʣʝʤʘʤʠ ʵʢʦʥʦʤʠʯʝʩʢʦ-ʬʠʥʘʥʩʦʚʦʛʦ ʨʘʟʚʠʪʠʷ 

(ɼʞ.ʉʪ.ʄʠʣʣʷ, ʁ.ʐʫʤʧʝʪʝʨʘ, ʈ.ʌ.ʍʘʨʨʦʜʘ, ʌ.ʂʦʪʣʝʨʘ ʠ ʜʨ.) [4]. ʇʨʘʢʪʠʯʝʩʢʠ 
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ʪʘʢʦʛʦ ʞʝ ʧʫʪʠ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʠʜʝʨʞʠʚʘʶʪʩʷ ʠ ʨʦʩʩʠʡʩʢʠʝ ʫʯʝʥʳʝ 

(ʄ.ʀ.ɹʘʢʘʥʦʚ, ɸ.ɸ.ʂʦʣʦʙʦʚ, ɽ.ʅ.ʂʫʯʝʨʦʚʘ, ɻ.ɺ.ʉʘʚʠʮʢʘʷ ʠ ʜʨ.) [2].  

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʙʳʣ ʧʦʠʩʢ ʧʦʢʘʟʘʪʝʣʝʡ (ʭʘʨʘʢʪʝʨʠʩʪʠʢ) ʢʦʪʦʨʳʝ 

ʥʫʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʦʮʝʥʢʝ ʚʦʜʦʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʦʥʢʨʝʪʥʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ. 

ʂʘʢ ʧʦʢʘʟʘʣ ʘʥʘʣʠʟ ʧʫʙʣʠʢʘʮʠʡ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ 

ʧʨʝʜʧʨʠʷʪʠʷ ʠʩʧʦʣʴʟʫʶʪ ʠʥʜʠʢʘʪʦʨʳ (ʩʠʩʪʝʤʘ ʠʥʜʠʢʘʪʦʨʦʚ ʧʨʝʜʣʦʞʝʥʘ ʠ 

ʂʦʤʠʩʩʠʝʡ ʆʆʅ ʧʦ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ), ʦʜʥʘʢʦ ʝʜʠʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ 

ʠʥʜʠʢʘʪʦʨʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʥʘ 

ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʨʘʟʨʘʙʦʪʘʥʦ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʠʩʪʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʠʥʜʠʢʘʪʦʨʦʚ ʥʘ ʛʣʦʙʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʜʣʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʄʳ ʧʦʜ ʠʥʜʠʢʘʪʦʨʦʤ ʙʫʜʝʤ ʧʦʥʠʤʘʪʴ ʧʦʢʘʟʘʪʝʣʴ, ʧʦʟʚʦʣʷʶʱʠʡ ʩʫʜʠʪʴ ʦ 

ʩʦʩʪʦʷʥʠʠ ʠʣʠ ʠʟʤʝʥʝʥʠʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

(ʢʦʣʠʯʝʩʪʚʦ ʠ ʢʘʯʝʩʪʚʦ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ) ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ. 

ɼʣʷ ʪʦʛʦ, ʯʪʦʙʳ ʫʧʨʘʚʣʷʪʴ ʩʦʩʪʦʷʥʠʝʤ ʚʩʝʡ ʩʠʩʪʝʤʳ ʪʘʢ ʞʝ ʥʫʞʥʳ ʦʮʝʥʢʠ 

ʚʟʘʠʤʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʦʪʜʝʣʴʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤʳ. ʈʦʣʴ ʪʘʢʠʭ 

ʦʮʝʥʦʢ ʚʳʧʦʣʥʷʶʪ ʠʥʪʝʛʨʘʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʩʦʜʝʨʞʘʱʠʝ ʦʙʦʙʱʘʶʱʠʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʩʪʦʷʥʠʷ ʚʩʝʡ ʩʠʩʪʝʤʳ. ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʚʚʝʜʝʥʠʷ ʠʥʜʝʢʩʦʚ 

ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʩʠʪʫʘʮʠʠ ʠʣʠ ʩʦʙʳʪʠʷ ʜʣʷ ʧʨʦʛʥʦʟʘ ʨʘʟʚʠʪʠʷ ʩʣʦʞʠʚʰʝʡʩʷ 

ʩʠʪʫʘʮʠʠ ʠ ʨʘʟʨʘʙʦʪʢʠ ʨʝʰʝʥʠʡ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʨʦʙʣʝʤ. 

ɺ ʈʌ ʜʣʷ ʧʨʝʩʥʦʡ ʚʦʜʳ, ʩʦʛʣʘʩʥʦ ʢʨʘʪʢʦʛʦ çʟʝʣʝʥʦʛʦè ʩʧʨʘʚʦʯʥʠʢʘ 

ɺʩʝʤʠʨʥʦʛʦ ɹʘʥʢʘ (2006 ʛ.), ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʠʥʜʠʢʘʪʦʨʳ 

ʧʨʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʢʦʣʠʯʝʩʪʚʘ ʚʦʜʳ: ʛʦʜʦʚʦʡ ʟʘʙʦʨ ʧʦʜʟʝʤʥʳʭ ʠ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ (ʚ % ʦʪ ʦʙʱʠʭ ʟʘʧʘʩʦʚ ʠʤʝʶʱʝʡʩʷ ʚʦʜʳ) ʠ ʦʙʲʝʤ ʦʙʦʨʦʪʥʦʡ 

ʚʦʜʳ ʚ ʧʨʦʮʝʥʪʘʭ ʢ ʝʝ ʟʘʙʦʨʫ ʠʟ ʚʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ.  

ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʯʝʩʪʚʘ ʚʦʜʳ ʨʝʢʦʤʝʥʜʫʶʪʩʷ ʠʥʜʠʢʘʪʦʨʳ: ʩʙʨʦʩ 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʦʝʤʳ ʠ ʩʙʨʦʩ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʦʝʤʳ.  

ʇʨʠʨʦʜʥʦʡ ʝʜʠʥʠʮʝʡ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ 

ʷʚʣʷʝʪʩʷ ʨʝʯʥʦʡ ʚʦʜʦʩʙʦʨ. ʆʜʥʘʢʦ, ʛʨʘʥʠʮʳ ʧʦʣʠʪʠʢʦ-ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ 

ʜʝʣʝʥʠʷ ʦʙʳʯʥʦ ʥʝ ʩʦʚʧʘʜʘʶʪ ʩ ʛʨʘʥʠʮʘʤʠ ʚʦʜʦʩʙʦʨʦʚ, ʘ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ 

ʬʦʨʤʠʨʫʶʪʩʷ ʠʤʝʥʥʦ ʚ ʠʭ ʧʨʝʜʝʣʘʭ. ɽʩʣʠ ʧʨʦʤʳʰʣʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʥʝ 

ʚʧʠʩʳʚʘʝʪʩʷ ʚ ʨʘʤʢʠ ʥʠ ʦʜʥʦʛʦ ʚʦʜʦʩʙʦʨʘ, ʪʦ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʯʠʪʘʪʴ ʝʛʦ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ. ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʠʟʫʯʘʝʤʦʛʦ ʚʦʜʦʩʙʦʨʘ ʥʝ 

ʜʦʣʞʥʳ ʙʳʪʴ ʚʦʜʦʜʝʬʠʮʠʪʥʳʤʠ. 

ʉʦʩʪʦʷʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʟʘʙʠʨʘʝʤʦʡ 

ʧʨʝʜʧʨʠʷʪʠʝʤ ʚʦʜʳ, ʥʦ ʠ ʦʪ ʩʙʨʦʩʦʚ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʦʝʤʳ. 

ɽʞʝʛʦʜʥʦ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʴʶ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʦʙʲʝʤ ʩʙʨʦʰʝʥʥʳʭ 

ʩʪʦʯʥʳʭ ʚʦʜ ʩ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ ʥʘ ʟʘʛʨʷʟʥʝʥʥʳʝ, ʥʦʨʤʘʪʠʚʥʦ ʯʠʩʪʳʝ ʠ 

ʥʦʨʤʘʪʠʚʥʦ ʦʯʠʱʝʥʥʳʝ. ʇʨʠ ʚʩʝʡ ʫʩʣʦʚʥʦʩʪʠ ʜʝʣʝʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ ʥʘ ʢʘʪʝʛʦʨʠʠ 

ʥʘʠʙʦʣʴʰʝʝ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʠʨʦʜʥʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʦʢʘʟʳʚʘʶʪ 

ʟʘʛʨʷʟʥʝʥʥʳʝ ʩʪʦʯʥʳʝ ʚʦʜʳ, ʧʦʵʪʦʤʫ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʙʦʣʝʝ ʥʘʛʣʷʜʥʳʤ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʚ ʢʘʯʝʩʪʚʝ ʠʥʜʠʢʘʪʦʨʘ ʧʦʢʘʟʘʪʝʣʴ çʩʙʨʦʩ ʟʘʛʨʷʟʥʝʥʥʳʭ ʩʪʦʯʥʳʭ 

ʚʦʜ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʦʝʤʳè [3]. 
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49 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚ ʭʦʜʝ ʨʘʙʦʪʳ ʙʳʣ ʧʨʝʜʣʦʞʝʥ ʠʥʪʝʛʨʘʣʴʥʳʡ ʧʦʢʘʟʘʪʝʣʴ 

(ʠʣʠ ʠʥʜʝʢʩ - I)  

I = ã Iʩʙʨ Iʚʦʜ,   

ʛʜʝ Iʩʙʨ=× ʉʬi/ʉʥi , ʘ Iʚʦʜ= R1: (W ï ɼW- R2) 

R1 ï ʦʙʲʝʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʦʪʨʝʙʣʷʝʤʳʭ ʨʘʩʯʝʪʥʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ, 

R2 - ʦʙʲʝʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʦʪʨʝʙʣʷʝʤʳʭ ʦʩʪʘʣʴʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʚ 

ʧʨʝʜʝʣʘʭ ʚʦʜʦʩʙʦʨʘ.  

ɺʝʣʠʯʠʥʘ ɼW ʜʦʣʞʥʘ ʙʳʪʴ ʙʦʣʴʰʝ ʟʥʘʯʝʥʠʷ VN, ʛʜʝ N ï ʢʦʣʠʯʝʩʪʚʦ 

ʞʠʪʝʣʝʡ, ʧʦʪʨʝʙʣʷʶʱʠʭ ʚʦʜʫ ʠʟ ʨʝʢ ʠʟʫʯʘʝʤʦʛʦ ʚʦʜʦʩʙʦʨʘ, V-ʥʝʦʙʭʦʜʠʤʘʷ 

ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ, ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʥʘ 1 ʯʝʣʦʚʝʢʘ ʚ ʨʝʛʠʦʥʝ. 

ʇʦ ʩʦʧʦʩʪʘʚʣʝʥʠʶ ʟʥʘʯʝʥʠʡ R1 ʠ R2 ʤʦʞʥʦ ʩʫʜʠʪʴ ʦ ʚʢʣʘʜʝ ʠʟʫʯʘʝʤʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʬʦʨʤʠʨʦʚʘʥʠʝ (ʠʣʠ ʥʝ ʬʦʨʤʠʨʦʚʘʥʠʠ) ʚʦʜʥʦʛʦ ʜʝʬʠʮʠʪʘ 

ʪʝʨʨʠʪʦʨʠʠ. 

ʉʬ ï ʬʘʢʪʠʯʝʩʢʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʙʨʘʩʳʚʘʝʤʳʭ ʧʨʝʜʧʨʠʷʪʠʝʤ ʟʘʛʨʷʟʥʷʶʱʠʭ 

ʚʝʱʝʩʪʚ ʚ ʚʦʜʦʝʤʳ. ʕʪʠ ʜʘʥʥʳʝ ʧʨʠʚʦʜʷʪʩʷ ʚ ʧʨʦʪʦʢʦʣʘʭ ʣʘʙʦʨʘʪʦʨʠʠ 

ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ ʢʘʞʜʦʤʫ ʟʘʛʨʷʟʥʷʶʱʝʤʫ ʚʝʱʝʩʪʚʫ (ʥʦʨʤʠʨʫʝʤʦʤʫ ʚʝʱʝʩʪʚʫ), 

ʦʪʙʠʨʘʝʤʦʤʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʦʛʨʘʤʤʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʧʨʝʜʧʨʠʷʪʠʷ. ʏʘʱʝ ʚʩʝʛʦ, ʪʘʢʦʡ ʦʪʙʦʨ ʧʨʦʠʟʚʦʜʠʪʩʷ ʧʦ ʢʘʞʜʦʤʫ 

çʦʬʠʮʠʘʣʴʥʦʤʫè ʠʩʪʦʯʥʠʢʫ ʩʙʨʦʩʘ, ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʈʘʟʨʝʰʝʥʠʝʤ ʥʘ ʩʙʨʦʩʳ ʚʝʱʝʩʪʚ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ) ʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ. ʈʘʟʤʝʨʥʦʩʪʴ - ʤʣʛ/ʣ ʠʣʠ ʪ/ʛʦʜ; 

ʉʥ ï ʥʦʨʤʘʪʠʚʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʙʨʦʩʦʚ ʧʨʝʜʧʨʠʷʪʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ 

ʚ ʚʦʜʦʝʤʳ. ʕʪʦ ʯʠʩʣʦ ʥʦʨʤʘʪʠʚʘ ʜʦʧʫʩʪʠʤʦʛʦ ʩʙʨʦʩʘ (ʅɼʉ). ɼʘʥʥʦʝ ʟʥʘʯʝʥʠʝ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʜʣʷ ʢʘʞʜʦʛʦ ʥʦʨʤʠʨʫʝʤʦʛʦ ʚʝʱʝʩʪʚʘ, ʧʦ ʢʘʞʜʦʤʫ ʠʩʪʦʯʥʠʢʫ 

ʩʙʨʦʩʘ ʦʪʜʝʣʴʥʦ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʄʝʪʦʜʠʢʦʡ ʨʘʟʨʘʙʦʪʢʠ ʅɼʉ ʚʝʱʝʩʪʚ ʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʜʣʷ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ. ʈʘʟʤʝʨʥʦʩʪʴ ï ʤʣʛ/ʣ 

ʠʣʠ ʪ/ʛʦʜ. 

ʇʨʠ ʉʬ= ʉʥ ʚʝʣʠʯʠʥʘ Iʩʙʨ=1, ʵʪʦ ʜʦʧʫʩʪʠʤʳʡ ʧʨʝʜʝʣ ʟʥʘʯʝʥʠʷ ʠʥʜʠʢʘʪʦʨʘ. 

ʄʝʪʦʜ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʦʧʨʝʜʝʣʠʪʴ ʝʛʦ ʤʝʩʪʦ ʚ ʨʘʟʚʠʪʠʠ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʠ ʚʦʜʥʦʛʦ ʜʝʬʠʮʠʪʘ ʚ ʧʨʝʜʝʣʘʭ ʚʦʜʦʩʙʦʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʚ 

ʢʦʪʦʨʦʡ ʦʥʦ ʨʘʩʧʦʣʦʞʝʥʦ. ʇʦʣʫʯʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʦʨʛʘʥʘʤ ʚʣʘʩʪʠ ʜʣʷ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʩʪʨʫʢʪʫʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʚʳʷʚʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʧʘʩʥʳʭ ʩʠʪʫʘʮʠʡ ʩ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʝʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʥʝ ʪʦʣʴʢʦ ʧʨʝʜʧʨʠʷʪʠʡ, ʥʦ ʠ ʨʝʛʠʦʥʘ[3].  

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ, ʫʯʠʪʳʚʘʶʱʝʛʦ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʠʥʜʠʢʘʪʦʨʘ ʩʙʨʦʩʦʚ ʦʢʨʫʞʘʶʱʝʡ ʚʦʜʥʦʡ ʩʨʝʜʳ, ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʣʠʮʘʤʠ 

ʧʨʠʥʠʤʘʶʱʠʤʠ ʨʝʰʝʥʠʷ ʦʪ ʧʨʝʜʧʨʠʷʪʠʷ. ʆʥ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʦʢʘʟʘʪʝʣʝʤ 

ʦʮʝʥʢʠ ʜʣʷ ʠʩʭʦʜʥʦʛʦ ʵʪʘʧʘ ʧʣʘʥʠʨʦʚʘʥʠʷ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʢʘʢ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʚ ʧʣʘʥʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ. ɺ ʪʦʤ ʯʠʩʣʝ ʠ ʨʘʩʯʝʪʘ 

ʚʣʦʞʝʥʠʷ ʩʨʝʜʩʪʚ ʥʘ ʤʦʜʝʨʥʠʟʘʮʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʠʷ ʠ 

ʚʥʝʜʨʝʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʘʠʣʫʯʰʠʤ ʜʦʩʪʫʧʥʳʤ 
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ʪʝʭʥʦʣʦʛʠʷʤ. ʊʝʤ ʩʘʤʳʤ ʧʨʝʜʧʨʠʷʪʠʝ ʤʦʞʝʪ ʩʣʝʜʦʚʘʪʴ ʨʝʘʣʠʟʘʮʠʠ 

ʦʙʱʝʤʠʨʦʚʦʡ ʪʝʥʜʝʥʮʠʠ ʧʝʨʝʭʦʜʘ ʢ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ. 

ʈʘʩʪʫʱʝʝ ʧʦʥʠʤʘʥʠʝ ʨʦʣʠ ʚʦʜʳ ʜʣʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʠ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ ʚʳʷʚʠʣʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʘʮʠʦʥʘʣʴʥʦʤ 

ʧʦʪʨʝʙʣʝʥʠʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ɼʣʷ ʩʦʚʨʝʤʝʥʥʳʭ ʫʯʝʥʳʭ ʩʨʘʚʥʝʥʠʝ ʩʦʩʪʦʷʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʚʦʜʥʦʡ ʩʨʝʜʳ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʧʦʟʚʦʣʠʪ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʦʮʝʥʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʜʠʥʘʤʠʢʠ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʨʝʤʝʥʠ, 

ʩʪʝʧʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʩʪʝʧʝʥʴ ʜʦʧʫʩʪʠʤʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ, ʪʝʥʜʝʥʮʠʠ ʠʭ ʠʟʤʝʥʝʥʠʡ. 
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Abstract. The article considers the management of water resources through the introduction of the 

concept of sustainable development into the management strategy of an industrial enterprise that can 

have a harmful effect on the environment through the discharge of contaminated wastewater and 

changes in their natural water reserves. Assessment of the role of an individual enterprise in the state 

of surface waters by using an integral indicator as a method of assessing the environmental 

sustainability of the enterprise is made. 
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ɸʥʥʦʪʘʮʠʷ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʩ 1990 ʛ. ʧʦ 2020 ʛ. ʧʣʦʱʘʜʴ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʚ ʨʝʛʠʦʥʘʭ 

ʉʠʙʠʨʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʣʘʩʴ, ʫʭʫʜʰʠʣʦʩʴ ʠʭ ʤʝʣʠʦʨʘʪʠʚʥʦʝ 

ʩʦʩʪʦʷʥʠʝ. ɿʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʘʩʴ ʧʣʦʱʘʜʴ, ʥʘ ʢʦʪʦʨʦʡ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʢʘʧʠʪʘʣʴʥʳʭ 

ʨʘʙʦʪ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ. ʇʦʩʪʫʧʘʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ 

ʧʣʦʱʘʜʴ ʬʘʢʪʠʯʝʩʢʠ ʧʦʣʠʪʳʭ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʠ ʦʙʲʝʤ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʥʘ ʨʝʛʫʣʷʨʥʦʝ 

ʦʨʦʰʝʥʠʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʣʠʦʨʘʪʠʚʥʦʝ ʩʦʩʪʦʷʥʠʝ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ, ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 

ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʧʣʦʱʘʜʴ ʬʘʢʪʠʯʝʩʢʠ ʧʦʣʠʪʳʭ ʟʝʤʝʣʴ, ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ. 

ʇʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 

ʩʦʭʨʘʥʝʥʠʝʤ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʷʚʣʷʶʱʠʭʩʷ ʦʩʥʦʚʦʡ 

ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʥʘʩʝʣʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʩʦʙʫʶ ʚʘʞʥʦʩʪʴ ʩʨʝʜʠ ʤʥʦʛʠʭ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ, ʩʪʦʷʱʠʭ ʧʝʨʝʜ ʈʦʩʩʠʝʡ. ɺ 

ʫʩʣʦʚʠʷʭ, ʢʦʛʜʘ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʨʘʩʧʦʣʦʞʝʥʘ 

ʚ ʟʦʥʝ ʨʠʩʢʦʚʘʥʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʩ ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʠ ʥʝʫʩʪʦʡʯʠʚʳʤ ʫʚʣʘʞʥʝʥʠʝʤ, 

ʩ ʯʘʩʪʦ ʧʦʚʪʦʨʷʶʱʠʤʠʩʷ ʟʘʩʫʭʘʤʠ ʠ ʩʫʭʦʚʝʷʤʠ, ʧʦʚʳʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʠ 

ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ ʟʝʤʣʝʜʝʣʠʷ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ 

ʤʝʣʠʦʨʘʮʠʡ ʠ ʦʩʚʦʝʥʠʷ ʘʜʘʧʪʠʚʥʦ-ʣʘʥʜʰʘʬʪʥʳʭ ʩʠʩʪʝʤ ʦʨʦʰʘʝʤʦʛʦ 

ʟʝʤʣʝʜʝʣʠʷ. 

ɺʦʧʨʦʩ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʦʨʦʰʘʝʤʦʛʦ ʩʝʢʪʦʨʘ 

ɸʇʂ ʚ ʉʠʙʠʨʠ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʟʫʯʝʥʥʳʤ. ʉʣʘʙʦ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʧʦ ʤʝʣʠʦʨʘʪʠʚʥʦʤʫ ʩʦʩʪʦʷʥʠʶ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ, 

ʧʣʦʱʘʜʠ ʦʨʦʰʘʝʤʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʥʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʧʣʦʱʘʜʠ ʬʘʢʪʠʯʝʩʢʠ ʧʦʣʠʚʘʝʤʳʭ ʫʛʦʜʠʡ, 

ʢʘʢ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ, ʪʘʢ ʠ ʚʦ ʚʨʝʤʝʥʥʦʤ ʘʩʧʝʢʪʘʭ. ɺʩʝ ʵʪʦ ʷʚʣʷʝʪʩʷ 

ʧʨʝʜʤʝʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ. 

ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʘʥʥʳʝ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʌɻɹʋ çʋʧʨʘʚʣʝʥʠʝ ʤʝʣʠʦʨʘʮʠʠ ʟʝʤʝʣʴè ï ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʦʮʝʥʢʝ 

ʠ ʫʯʝʪʫ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʦʰʘʝʤʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʠ 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ (ʤʝʣʠʦʨʘʪʠʚʥʳʝ ʢʘʜʘʩʪʨʳ), 

ʠʥʬʦʨʤʘʮʠʷ ʈʦʩʚʦʜʨʝʩʫʨʩʦʚ ʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦʜʳ ʥʘ ʦʨʦʰʝʥʠʝ. 

ʇʨʠʚʣʝʢʘʣʠʩʴ ʨʝʛʠʦʥʘʣʴʥʳʝ ʜʦʢʣʘʜʳ ʦ ʭʦʜʝ ʠ ʨʝʟʫʣʴʪʘʪʘʭ ʨʝʘʣʠʟʘʮʠʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʚ ʩʬʝʨʝ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʩʦʜʝʨʞʘʱʠʝ 

ʩʚʝʜʝʥʠʷ ʦ ʚʳʧʦʣʥʝʥʠʠ ʧʦʜʧʨʦʛʨʘʤʤ ʧʦ ʨʘʟʚʠʪʠʶ ʤʝʣʠʦʨʘʮʠʠ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʦʪʜʝʣʴʥʳʝ ʧʫʙʣʠʢʘʮʠʠ [1ï6, 8]. 

ʄʝʣʠʦʨʘʪʠʚʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʠʚʥʝʩʣʦ ʚ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ 

ʭʘʨʘʢʪʝʨʥʳʝ ʯʝʨʪʳ ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʛʣʘʚʥʘʷ ʠʟ ʢʦʪʦʨʳʭ ï ʙʦʣʝʝ 

ʚʳʩʦʢʘʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ ʩ 
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52 

ʛʘʨʘʥʪʠʨʦʚʘʥʥʳʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʪʨʫʜʘ. ʆʜʥʘʢʦ ʩ 

1990 ʛ. ʧʦ 2020 ʛ. ʩʫʱʝʩʪʚʝʥʥʦ ʩʦʢʨʘʪʠʣʘʩʴ ʧʣʦʱʘʜʴ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ, ʢʘʢ ʚ 

ʘʙʩʦʣʶʪʥʦʤ ʚʳʨʘʞʝʥʠʠ, ʪʘʢ ʠ ʚ ʠʭ ʜʦʣʷ ʚ ʩʪʨʫʢʪʫʨʝ ʩʝʣʴʭʦʟʫʛʦʜʠʡ. ʅʘʠʙʦʣʝʝ 

ʚʳʩʦʢʠʤʠ ʪʝʤʧʘʤʠ ʧʨʦʠʩʭʦʜʠʣʦ ʩʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʝʡ ʧʦʜ ʮʝʥʥʳʤʠ 

ʢʫʣʴʪʫʨʘʤʠ ï ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʦʜ ʢʘʨʪʦʬʝʣʝʤ ʠ ʦʚʦʱʝ-ʙʘʭʯʝʚʳʤʠ ï ʚʦʟʜʝʣʳʚʘʥʠʝ 

ʢʦʪʦʨʳʭ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʨʦʰʘʝʤʦʛʦ ʟʝʤʣʝʜʝʣʠʷ.  

ʀʟ ʨʝʛʠʦʥʦʚ ʉʠʙʠʨʠ ʚ 2020 ʛ. ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1990 ʛ. ʧʣʦʱʘʜʴ ʦʨʦʰʘʝʤʳʭ 

ʟʝʤʝʣʴ ʤʘʢʩʠʤʘʣʴʥʦ ʩʦʢʨʘʪʠʣʘʩʴ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʠ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ï ʚ 2,3-

2,5 ʨʘʟʘ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʨʝʛʠʦʥʦʚ ʦʨʦʰʘʝʤʘʷ ʧʣʦʱʘʜʴ ʩʦʢʨʘʪʠʣʘʩʴ ʚ 1,4-1,9 ʨʘʟʘ. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ʍʘʢʘʩʠʷ ʠ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʩʦʭʨʘʥʠʣʠʩʴ 

ʧʦʯʪʠ ʚʩʝ ʦʨʦʰʘʝʤʳʝ ʫʛʦʜʴʷ (ʪʘʙʣʠʮʘ 1). 

ʊʘʙʣʠʮʘ 1 ς ɼʠʥʘʤʠʢʘ ʧʣʦʱʘʜʠ ʦʨʦʰʘʝʤʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʠ ʧʣʦʱʘʜʠ 

ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ, ʥʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʧʦ ʩʫʙʲʝʢʪʘʤ 

ʬʝʜʝʨʘʮʠʠ ʉʠʙʠʨʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ 

ʉʫʙʲʝʢʪ ʬʝʜʝʨʘʮʠʠ 

ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʦʨʦʰʘʝʤʳʭ ʩ/ʭ 

ʫʛʦʜʠʡ, ʪʳʩ. ʛʘ 

ʚ ʪ. ʯ. ʥʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩ/ʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝ, ʪʳʩ. ʛʘ/ % ʦʙʱʝʡ ʧʣʦʱʘʜʠ 

1990 ʛ. 2000 ʛ. 2010 ʛ. 2020 ʛ. 1990 ʛ. 2000 ʛ. 2010 ʛ. 2020 ʛ. 

ʉʠʙʠʨʩʢʠʡ ʌʆ 525,6 389 333,5 334,2 15,9/3,0 27,5/7,1 12,7/3,8 6,8/2,0 

ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ 10,9 6,7 6,7 6,8 0,0/0,0 0,3/4,5 0,4/6,0 0,7/9,6 

ʈʝʩʧʫʙʣʠʢʘ ʊʳʚʘ 42,7 28,1 33,2 33,3 0,0/0,0 1,0/3,6 0,0/0,0 0,0/0,0 

ʈʝʩʧʫʙʣʠʢʘ ʍʘʢʘʩʠʷ 52,6 51,9 52,1 50,5 2,0/3,8 14,2/27,4 8,3/15,9 3,8/7,6 

ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ 160,4 105 69,9 69,8 0,9/0,6 9,8/9,3 1,6/2,3 0,0/0,0 

ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ 24,7 19,5 19,3 19,3 0,4/1,6 0,4/2,1 1,9/9,8 0,2/1,0 

ʀʨʢʫʪʩʢʘʷ ʦʙʣʘʩʪʴ 32,1 27,1 12,6 12,6 3,0/9,3 0,1/0,4 0,5/4,0 0,3/2,7 

ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 42,2 26,1 21,6 21,7 0,8/1,9 0,0/0,0 0,0/0,0 0,0/0,0 

ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ 40,9 36,7 36,7 36,9 3,7/9,0 1,7/4,6 0,0/0,0 1,1/2,9 

ʆʤʩʢʘʷ ʦʙʣʘʩʪʴ 111,2 83,4 77,9 78,9 5,1/4,6 0,0/0,0 0,0/0,0 0,0/0,0 

ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ 7,9 4,5 3,5 4,5 0,0/0,0 0,0/0,0 0,0/0,0 0,7/15,7 

 

ʀʟ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʦʨʦʰʘʝʤʳʭ ʫʛʦʜʠʡ ʚ 2020 ʛ. ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʦʩʴ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ 15,7% ʟʝʤʝʣʴ, ʚ 

ʈʝʩʧʫʙʣʠʢʘʭ ɸʣʪʘʡ ʠ ʍʘʢʘʩʠʷ ï 8-10%, ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʠʟ-ʟʘ ʟʘʩʦʣʝʥʠʷ 

ʠ ʟʘʙʦʣʘʯʠʚʘʥʠʷ ʧʦʯʚ. ʍʘʨʘʢʪʝʨʥʦ, ʯʪʦ ʚ 1990 ʛ. ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʦʪʥʦʩʠʪʝʣʴʥʘʷ 

ʚʝʣʠʯʠʥʘ ʩʦʩʪʘʚʣʷʣʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ʍʘʢʘʩʠʷ ʪʦʣʴʢʦ 3,8% ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ, ʥʦ ʚ 

ʜʚʫʭ ʜʨʫʛʠʭ ʩʫʙʲʝʢʪʘʭ ʥʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴ ʥʝ ʙʳʣʦ. ɺ 2012-2013 ʛʛ. ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ ʉʠʙʠʨʩʢʦʛʦ ʦʢʨʫʛʘ ʧʦ ʨʘʟʣʠʯʥʳʤ 

ʧʨʠʯʠʥʘʤ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ (11 

%). ʇʦʩʣʝ ʫʪʚʝʨʞʜʝʥʠʷ ʌʝʜʝʨʘʣʴʥʦʡ ʮʝʣʝʚʦʡ ʧʨʦʛʨʘʤʤʳ çʈʘʟʚʠʪʠʝ ʤʝʣʠʦʨʘʮʠʠ 

ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʈʦʩʩʠʠ ʥʘ 2014-2020 ʛʦʜʳè ʚʦ ʤʥʦʛʠʭ 

ʨʝʛʠʦʥʘʭ ʩʪʘʣʠ ʧʨʦʚʦʜʠʪʴʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʨʘʙʦʪʳ ʧʦ ʚʦʚʣʝʯʝʥʠʶ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʝ ʠʩʧʦʣʴʟʫʝʤʳʭ ʟʝʤʝʣʴ, ʠ ʧʣʦʱʘʜʴ ʠʭ ʚ 

ʈʦʩʩʠʠ ʩʪʘʣʘ ʩʦʢʨʘʱʘʪʴʩʷ. 

ʇʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʧʨʠʚʝʣʠ ʢ ʥʝʢʦʪʦʨʳʤ ʠʟʤʝʥʝʥʠʷʤ ʚ 

ʩʪʨʫʢʪʫʨʝ ʦʨʦʰʘʝʤʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. ɿʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʠʣʘʩʴ ʠ 

ʩʪʨʫʢʪʫʨʘ ʧʦʩʝʚʦʚ ʥʘ ʦʨʦʰʘʝʤʦʡ ʧʘʰʥʝ ʚ ʨʝʛʠʦʥʘʭ. ʈʝʟʢʦ ʩʥʠʟʠʣʘʩʴ ʜʦʣʷ 

ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ (ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʢʫʢʫʨʫʟʳ ʥʘ ʩʠʣʦʩ, ʤʥʦʛʦʣʝʪʥʠʭ ʠ 
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ʦʜʥʦʣʝʪʥʠʭ ʪʨʘʚ) ʠ ʚʳʨʦʩʣʘ ʜʦʣʷ ʠʥʪʝʥʩʠʚʥʳʭ ʪʝʭʥʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ 

(ʧʦʜʩʦʣʥʝʯʥʠʢʘ, ʩʘʭʘʨʥʦʡ ʩʚʝʢʣʳ ʠ ʜʨ.). ʃʠʢʚʠʜʘʮʠʷ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʳʭ 

ʩʝʚʦʦʙʦʨʦʪʦʚ ʚʝʜʝʪ ʢ ʩʥʠʞʝʥʠʶ ʧʣʦʜʦʨʦʜʠʷ ʠ ʨʦʩʪʫ ʵʨʦʟʠʠ ʧʦʯʚ. ʂʨʦʤʝ ʪʦʛʦ, 

ʨʝʟʢʦ ʩʥʠʟʠʣʦʩʴ ʧʨʦʠʟʚʦʜʩʪʚʦ ʢʦʨʤʦʚ, ʯʪʦ ʧʨʠʚʝʣʦ ʢ ʧʘʜʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʧʨʦʜʫʢʮʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ.  

ʅʘ ʬʦʥʝ ʨʝʟʢʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʧʣʦʱʘʜʠ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʟʘ ʩʯʝʪ ʩʧʠʩʘʥʠʷ 

ʭʫʜʰʠʭ ʟʝʤʝʣʴ ʚ ʥʝʢʦʪʦʨʳʭ ʨʝʛʠʦʥʘʭ ʉʠʙʠʨʠ (ʈʝʩʧʫʙʣʠʢʘ ʊʳʚʘ, ʊʦʤʩʢʘʷ 

ʦʙʣʘʩʪʴ) ʦʪʤʝʯʘʝʪʩʷ ʨʦʩʪ ʜʦʣʠ ʟʝʤʝʣʴ ʩ ʭʦʨʦʰʠʤ ʤʝʣʠʦʨʘʪʠʚʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʥʘ 

20-30 ʧʨʦʮʝʥʪʥʳʭ ʧʫʥʢʪʘ (ʧ. ʧ.) ʟʘ 1990-2020 ʛʛ., ʠ ʩʥʠʞʝʥʠʝ ʜʦʣʠ ʟʝʤʝʣʴ ʩ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʩʦʩʪʦʷʥʠʝʤ. ɺ ʮʝʣʦʤ ʞʝ ʧʦ ʉʠʙʠʨʩʢʦʤʫ ʦʢʨʫʛʫ ʜʦʣʷ 

ʟʝʤʝʣʴ ʩ ʭʦʨʦʰʠʤ ʤʝʣʠʦʨʘʪʠʚʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʟʘʤʝʪʥʦ ʩʥʠʟʠʣʘʩʴ, ʦʩʦʙʝʥʥʦ ʟʘ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. ʄʘʢʩʠʤʘʣʴʥʦ ʙʳʩʪʨʦ ʵʪʦʪ ʧʨʦʮʝʩʩ ʧʨʦʠʩʭʦʜʠʣ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ʍʘʢʘʩʠʷ, ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ, ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʠ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʷʭ, ʛʜʝ ʜʦʣʷ ʟʝʤʝʣʴ 

ʩ ʭʦʨʦʰʠʤ ʤʝʣʠʦʨʘʪʠʚʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʩʦʢʨʘʪʠʣʘʩʴ ʚ 2010-2020 ʛʛ. ʥʘ 20-40 ʧ. 

ʧ. (ʪʘʙʣʠʮʘ 2). 

ʊʘʙʣʠʮʘ 2 ς ɼʦʣʷ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʩ ʭʦʨʦʰʠʤ ʤʝʣʠʦʨʘʪʠʚʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʧʦ ʫʨʦʚʥʶ 

ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠ ʟʘʩʦʣʝʥʠʶ ʧʦʯʚ, % ʦʙʱʝʡ ʧʣʦʱʘʜʠ 
ʉʫʙʲʝʢʪ ʬʝʜʝʨʘʮʠʠ 1990 ʛ. 1995 ʛ. 2000 ʛ. 2005 ʛ. 2010 ʛ. 2015 ʛ. 2020 ʛ. 

ʉʠʙʠʨʩʢʠʡ ʌʆ 71,7 75,0 73,6 71,8 71,4 68,0 59,1 

ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ 87,2 68,7 85,1 85,1 86,6 85,4 86,8 

ʈʝʩʧʫʙʣʠʢʘ ʊʳʚʘ 80,3 76,7 100,0 100,0 100,0 100,0 100,0 

ʈʝʩʧʫʙʣʠʢʘ ʍʘʢʘʩʠʷ 19,2 65,7 70,1 76,2 74,8 66,9 53,5 

ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ 87,1 82,2 81,4 68,8 80,1 69,2 53,8 

ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ 22,7 69,2 35,9 53,6 0,0 0,0 0,0 

ʀʨʢʫʪʩʢʘʷ ʦʙʣʘʩʪʴ 84,7 80,1 82,7 73,1 81,0 81,2 81,2 

ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 90,0 89,1 85,1 82,1 80,6 80,6 80,6 

ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ 72,4 73,5 55,9 55,9 55,8 57,3 27,3 

ʆʤʩʢʘʷ ʦʙʣʘʩʪʴ 71,7 62,9 65,5 67,9 68,3 68,4 68,6 

ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ 38,0 100,0 88,9 76,9 85,7 67,0 44,9 

 

ɺ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʫʭʫʜʰʝʥʠʝ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʦʰʘʝʤʳʭ 

ʟʝʤʝʣʴ ʩʚʷʟʘʥʦ ʩ ʧʦʜʲʝʤʦʤ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʠʟ- ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʢʦʣʣʝʢʪʦʨʥʦ-

ʜʨʝʥʘʞʥʦʡ ʩʝʪʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʨʦʰʘʝʤʳʝ ʟʝʤʣʠ ʩ ʢʦʣʣʝʢʪʦʨʥʦ-ʜʨʝʥʘʞʥʦʡ 

ʩʝʪʴʶ ʠʤʝʶʪʩʷ ʪʦʣʴʢʦ ʚ ʜʚʫʭ ʨʝʛʠʦʥʘʭ ʉʠʙʠʨʠ ï ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ (14,7 ʪʳʩ. ʛʘ) ʠ 

ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ (3,6 ʪʳʩ. ʛʘ), ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 21 ʠ 5% ʦʨʦʰʘʝʤʦʡ 

ʧʣʦʱʘʜʠ. ɺ ʮʝʣʦʤ ʧʦ ʉʠʙʠʨʩʢʦʤʫ ʬʝʜʝʨʘʣʴʥʦʤʫ ʦʢʨʫʛʫ ʧʣʦʱʘʜʴ ʦʨʦʰʘʝʤʳʭ 

ʟʝʤʝʣʴ, ʦʙʦʨʫʜʦʚʘʥʥʘʷ ʜʨʝʥʘʞʝʤ, ʩʥʠʟʠʣʘʩʴ ʩ 30,9 ʪʳʩ. ʛʘ ʚ 1990 ʛ. ʜʦ 18,3 ʪʳʩ. 

ʛʘ ʚ 2020 ʛ. 

ʈʝʟʢʦ ʚʦʟʨʘʩʪʘʝʪ ʧʣʦʱʘʜʴ, ʥʘ ʢʦʪʦʨʦʡ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʢʘʧʠʪʘʣʴʥʳʭ 

ʨʘʙʦʪ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ. ɽʩʣʠ ʚ 1990 ʛ. 

ʫʜʝʣʴʥʳʡ ʚʝʩ ʪʘʢʠʭ ʟʝʤʝʣʴ ʚ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʙʦʣʴʰʠʥʩʪʚʘ 

ʨʝʛʠʦʥʦʚ ʉʠʙʠʨʠ ʩʦʩʪʘʚʣʷʣ 10-25%, ʪʦ ʢ 2020 ʛ. ʦʥ ʫʪʨʦʠʣʩʷ ʠ ʜʦʩʪʠʛ 30-60% 

(ʪʘʙʣʠʮʘ 3). ʇʦ ʩʫʱʝʩʪʚʫ, ʢʘʞʜʳʡ ʚʪʦʨʦʡ ʦʨʦʰʘʝʤʳʡ ʛʝʢʪʘʨ ʚ ʉʠʙʠʨʩʢʦʤ 

ʬʝʜʝʨʘʣʴʥʦʤ ʦʢʨʫʛʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʝ ʨʘʙʦʪʘʣ ʚ ʧʦʣʥʫʶ ʩʠʣʫ ʠʟ-ʟʘ ʨʘʟʣʠʯʥʳʭ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʥʝʜʦʜʝʣʦʢ, ʧʣʦʭʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, ʜʣʠʪʝʣʴʥʦʛʦ ʦʪʩʫʪʩʪʚʠʷ 

ʨʝʤʦʥʪʘ. ɺ ʈʝʩʧʫʙʣʠʢʘʭ ʊʳʚʘ, ʍʘʢʘʩʠʷ, ʂʨʘʩʥʦʷʨʩʢʦʤ ʢʨʘʝ, ʂʝʤʝʨʦʚʩʢʦʡ 
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ʦʙʣʘʩʪʠ ʜʦʣʷ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ, ʥʘ ʢʦʪʦʨʦʡ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʢʘʧʠʪʘʣʴʥʳʭ 

ʨʘʙʦʪ, ʩʦʩʪʘʚʣʷʝʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 80-90%, ʯʪʦ ʛʦʚʦʨʠʪ ʦʙ ʠʭ ʢʨʘʡʥʝ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʊʘʙʣʠʮʘ 3 ς ɼʦʣʷ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʥʘ ʢʦʪʦʨʳʭ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʢʘʧʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, % ʦʙʱʝʡ ʧʣʦʱʘʜʠ 
ʉʫʙʲʝʢʪ ʬʝʜʝʨʘʮʠʠ 1990 ʛ. 1995 ʛ. 2000 ʛ. 2005 ʛ. 2010 ʛ. 2015 ʛ. 2020 ʛ. 

ʉʠʙʠʨʩʢʠʡ ʌʆ 29,4 28,9 37,3 48,7 47,6 45,7 47,4 

ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ 11,0 28,4 46,3 56,7 46,3 45,5 11,0 

ʈʝʩʧʫʙʣʠʢʘ ʊʳʚʘ 24,4 7,2 0,0 14,8 14,8 100,0 85,0 

ʈʝʩʧʫʙʣʠʢʘ ʍʘʢʘʩʠʷ 26,0 25,1 68,8 66,2 65,2 70,8 83,7 

ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ 42,6 28,4 40,0 52,7 60,9 0,0 2,5 

ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ 16,2 21,3 57,4 65,5 79,8 87,8 87,8 

ʀʨʢʫʪʩʢʘʷ ʦʙʣʘʩʪʴ 26,5 40,9 37,6 75,4 81,6 0,0 0,0 

ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 22,0 35,0 56,7 68,3 73,1 88,6 92,3 

ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ 17,1 49,4 42,0 55,3 23,8 48,5 60,9 

ʆʤʩʢʘʷ ʦʙʣʘʩʪʴ 27,6 28,1 14,3 27,8 29,8 30,2 30,7 

ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ 17,7 19,4 15,6 10,3 17,1 54,5 38,1 

 

ʇʣʦʱʘʜʴ ʟʝʤʝʣʴ ʉʠʙʠʨʠ, ʚʭʦʜʷʱʠʭ ʚ ʩʦʩʪʘʚ ʦʨʦʰʘʝʤʳʭ ʫʛʦʜʠʡ, ʥʦ 

ʢʦʪʦʨʳʝ ʬʘʢʪʠʯʝʩʢʠ ʧʦʣʠʚʘʶʪʩʷ, ʧʦʩʪʫʧʘʪʝʣʴʥʦ ʩʥʠʞʘʣʘʩʴ ʩ 1990 ʛ. (ʩʤ. ʥʘ 

ʨʠʩʫʥʢʝ ʥʘ ʧʨʠʤʝʨʝ ʈʝʩʧʫʙʣʠʢʠ ʊʳʚʘ ʠ ʈʝʩʧʫʙʣʠʢʠ ʍʘʢʘʩʠʷ, ʚ ʢʦʪʦʨʳʭ ʧʣʦʱʘʜʠ 

ʬʘʢʪʠʯʝʩʢʠ ʧʦʣʠʪʳʭ ʟʝʤʝʣʴ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʠ). ɺ ʧʦʩʣʝʜʥʠʝ 

ʛʦʜʳ ʢʘʞʜʳʡ ʯʝʪʚʝʨʪʳʡ ʧʦʣʠʚʘʝʤʳʡ ʛʝʢʪʘʨ ʉʠʙʠʨʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʈʝʩʧʫʙʣʠʢʫ 

ʊʳʚʘ. ɺ ʵʪʦʤ ʨʝʛʠʦʥʝ ʦʪʤʝʯʘʣʦʩʴ ʩʥʠʞʝʥʠʝ ʜʦʣʠ ʧʦʣʠʚʘʝʤʳʭ ʟʝʤʝʣʴ ʚʦ ʚʪʦʨʦʡ 

ʧʦʣʦʚʠʥʝ 1990-ʭ ʛʛ. ʜʦ 75% ʠ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʝ 2010-ʭ ʛʛ. ʜʦ 50-60%.  

 
ʈʠʩʫʥʦʢ ς ɼʠʥʘʤʠʢʘ ʜʦʣʠ ʬʘʢʪʠʯʝʩʢʠ ʧʦʣʠʪʳʭ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʳʚʘ ʠ 

ʈʝʩʧʫʙʣʠʢʝ ʍʘʢʘʩʠʷ, % 

ɺ 1990 ʛ. ʜʦʣʷ ʬʘʢʪʠʯʝʩʢʠ ʧʦʣʠʪʳʭ ʦʨʦʰʘʝʤʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʫʛʦʜʠʡ ʪʦʣʴʢʦ ʚ ʜʚʫʭ ʠʟ 10 ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʨʝʛʠʦʥʦʚ ʙʳʣʘ ʥʠʞʝ 70%, ʘ ʚ ʧʷʪʠ 

ʨʝʛʠʦʥʘʭ ʧʨʝʚʳʰʘʣʘ 90%. ʉʧʫʩʪʷ ʜʝʩʷʪʴ ʣʝʪ ʪʦʣʴʢʦ ʚ ʦʜʥʦʤ ʨʝʛʠʦʥʝ ʧʦʣʠʚʘʣʦʩʴ 

ʙʦʣʝʝ 70% ʟʝʤʝʣʴ ʩ ʦʨʦʩʠʪʝʣʴʥʦʡ ʩʝʪʴʶ (ʪʘʙʣ. 4). 
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ʊʘʙʣʠʮʘ 4 ς ɼʠʥʘʤʠʢʘ ʜʦʣʠ ʬʘʢʪʠʯʝʩʢʠ ʧʦʣʠʪʳʭ ʦʨʦʰʘʝʤʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, 

% ʦʙʱʝʡ ʧʣʦʱʘʜʠ 
ʉʫʙʲʝʢʪ ʬʝʜʝʨʘʮʠʠ 1990 ʛ. 1995 ʛ. 2000 ʛ. 2005 ʛ. 2010 ʛ. 2015 ʛ. 2020 ʛ. 

ʉʠʙʠʨʩʢʠʡ ʌʆ 87,6 66,0 53,6 49,9 41,0 33,1 19,3 

ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ 84,4 95,5 65,7 64,2 94,0 48,0 50,3 

ʈʝʩʧʫʙʣʠʢʘ ʊʳʚʘ 100,0 89,2 75,1 99,4 99,4 63,5 52,6 

ʈʝʩʧʫʙʣʠʢʘ ʍʘʢʘʩʠʷ 90,1 50,4 42,6 33,2 28,4 14,0 13,9 

ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ 93,6 50,8 66,8 44,1 33,0 46,0 8,3 

ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ 72,1 55,9 22,1 36,6 14,0 7,6 10,7 

ʀʨʢʫʪʩʢʘʷ ʦʙʣʘʩʪʴ 66,0 55,4 44,3 53,5 72,2 56,9 56,9 

ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 67,1 71,4 46,4 65,1 51,9 11,5 4,1 

ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ 85,3 41,0 16,6 10,1 12,3 10,6 32,3 

ʆʤʩʢʘʷ ʦʙʣʘʩʪʴ 90,8 100,0 65,9 62,2 40,1 39,3 8,7 

ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ 100,0 65,7 26,7 28,2 28,6 22,4 42,0 

 

ɺ 2020 ʛ. ʠʟ-ʟʘ ʨʘʟʨʫʰʝʥʠʷ ʦʨʦʩʠʪʝʣʴʥʦʡ ʩʝʪʠ, ʥʝʭʚʘʪʢʠ ʜʦʞʜʝʚʘʣʴʥʦʡ 

ʪʝʭʥʠʢʠ ʠ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʢʘʜʨʦʚ, ʜʦʨʦʛʦʚʠʟʥʳ ʪʘʨʠʬʦʚ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ 

ʠ ʫʩʣʫʛʠ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʚ ʧʷʪʠ ʩʫʙʲʝʢʪʘʭ ʬʝʜʝʨʘʮʠʠ ʜʦʣʷ 

ʬʘʢʪʠʯʝʩʢʠ ʧʦʣʠʪʳʭ ʟʝʤʝʣʴ ʩʦʩʪʘʚʣʷʣʘ ʤʝʥʝʝ 15 % ʥʘʣʠʯʥʦʡ ʧʣʦʱʘʜʠ 

ʦʨʦʰʘʝʤʳʭ ʫʛʦʜʠʡ, ʚ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ~ 30%, ʚ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ ~ 40%. 

ʃʠʰʴ ʚ ʈʝʩʧʫʙʣʠʢʘʭ ɸʣʪʘʡ ʠ ʊʳʚʘ, ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʦʣʠʚʘʝʪʩʷ ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʨʝʛʠʦʥʦʚ 

ʛʣʘʚʥʦʡ ʧʨʠʯʠʥʦʡ ʵʪʦʛʦ ʧʦʣʦʞʝʥʠʷ ʷʚʣʷʣʘʩʴ ʥʝʠʩʧʨʘʚʥʦʩʪʴ ʦʨʦʩʠʪʝʣʴʥʦʡ ʩʝʪʠ. 

ʆʙʲʝʤ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʥʘ ʦʨʦʰʝʥʠʝ ʟʝʤʝʣʴ ʚ ʉʠʙʠʨʩʢʦʤ ʦʢʨʫʛʝ ʟʘ 30 ʣʝʪ 

ʩʥʠʟʠʣʩʷ ʧʦʯʪʠ ʚ 10 ʨʘʟ ï ʩ 749 ʚ 1990 ʛ. ʜʦ 78 ʤʣʥ ʤ3 ʚ 2020 ʛ. (ʪʘʙʣʠʮʘ 5). ɺ 

ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʥʘ ʵʪʦ ʧʦʚʣʠʷʣʦ ʨʝʟʢʦʝ ʩʦʢʨʘʱʝʥʠʝ ʧʣʦʱʘʜʠ ʧʦʣʠʚʘ, ʘ ʪʘʢʞʝ 

ʠʟʤʝʥʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʦʨʦʰʘʝʤʳʭ ʩʝʣʴʭʦʟʫʛʦʜʠʡ ʠ ʩʚʷʟʘʥʥʦʝ ʩ ʥʠʤ ʩʥʠʞʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʚʦʜʠʤʳʭ ʧʦʣʠʚʦʚ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ 

ʧʨʦʠʟʦʰʣʦ ʚ ʂʨʘʩʥʦʷʨʩʢʦʤ ʢʨʘʝ (155 ʨʘʟ), ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʠ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʷʭ 

(51 ʠ 47 ʨʘʟ). ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʚ ʈʝʩʧʫʙʣʠʢʝ ʊʳʚʘ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʩʥʠʟʠʣʦʩʴ ʚ 5,5 

ʨʘʟ, ʚ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ ï ʚ 2,5 ʨʘʟʘ. 

ʊʘʙʣʠʮʘ 5 ς ʀʩʧʦʣʴʟʦʚʘʥʦ ʚʦʜʳ ʥʘ ʨʝʛʫʣʷʨʥʦʝ ʦʨʦʰʝʥʠʝ, ʤʣʥ ʤ3 
ʉʫʙʲʝʢʪ ʬʝʜʝʨʘʮʠʠ 1990 ʛ. 1995 ʛ. 2000 ʛ. 2005 ʛ. 2010 ʛ. 2015 ʛ. 2020 ʛ. 

ʉʠʙʠʨʩʢʠʡ ʌʆ 748,60 377,16 270,92 149,72 69,16 85,19 77,63 

ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ 16,5 8,25 3,59 1,73 1,26 1,25 0,74 

ʈʝʩʧʫʙʣʠʢʘ ʊʳʚʘ 157,83 97,32 78,15 32,05 5,32 31,77 28,51 

ʈʝʩʧʫʙʣʠʢʘ ʍʘʢʘʩʠʷ 105,92 30,52 26,61 19,23 21,33 8,31 4,07 

ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ 238,35 164,87 111,69 70,44 25,92 34,54 33,79 

ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ 23,26 9,87 4,23 1,33 0,76 0,10 0,15 

ʀʨʢʫʪʩʢʘʷ ʦʙʣʘʩʪʴ 19,93 7,16 5,18 4,02 1,60 0,41 0,42 

ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 21,92 10,01 5,58 2,53 1,19 0,50 1,41 

ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪ ɹ 17,51 7,23 7,39 5,62 1,72 1,24 0,34 

ʆʤʩʢʘʷ ʦʙʣʘʩʪʴ 146,91 41,52 28,07 12,66 9,95 6,97 8,01 

ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ 0,47 0,41 0,43 0,11 0,11 0,10 0,19 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʤʠʤʦ ʨʝʛʫʣʷʨʥʦʛʦ 

ʦʨʦʰʝʥʠʷ ʤʥʦʛʦ ʜʝʩʷʪʠʣʝʪʠʡ ʧʨʘʢʪʠʢʫʝʪʩʷ ʣʠʤʘʥʥʦʝ ʦʨʦʰʝʥʠʝ, ʢʦʛʜʘ ʚʝʩʥʦʡ 

ʧʘʚʦʜʢʦʚʳʤ ʩʪʦʢʦʤ ʦʜʥʦʢʨʘʪʥʦ ʟʘʪʘʧʣʠʚʘʶʪʩʷ ʩʧʝʮʠʘʣʴʥʦ ʦʙʦʨʫʜʦʚʘʥʥʳʝ 

ʣʠʤʘʥʳ - ʩʝʥʦʢʦʩʥʳʝ ʫʛʦʜʴʷ, ʩ ʮʝʣʴʶ ʧʨʦʠʟʚʦʜʩʪʚʘ ʥʘ ʥʠʭ ʢʦʨʤʦʚ ʜʣʷ ʩʢʦʪʘ. 
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ʆʙʲʝʤ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʥʘ ʣʠʤʘʥʥʦʝ ʦʨʦʰʝʥʠʝ ʚ ʨʝʛʠʦʥʝ ʤʥʦʛʦʢʨʘʪʥʦ 

ʧʨʝʚʳʰʘʝʪ ʦʙʲʝʤ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʥʘ ʨʝʛʫʣʷʨʥʦʝ ʦʨʦʰʝʥʠʝ. 

ʋʜʝʣʴʥʘʷ ʚʦʜʦʧʦʜʘʯʘ ʥʘ 1 ʛʘ ʬʘʢʪʠʯʝʩʢʠ ʧʦʣʠʪʳʭ ʟʝʤʝʣʴ ʨʝʛʫʣʷʨʥʦʛʦ 

ʦʨʦʰʝʥʠʷ ʚ ʉʠʙʠʨʩʢʦʤ ʦʢʨʫʛʝ ʩʥʠʟʠʣʘʩʴ ʩ 1,63 ʚ 1990 ʛ. ʜʦ 1,2 ʪʳʩ. ʤ3 ʚ 2020 ʛ. 

ɿʥʘʯʠʪʝʣʴʥʦ ʩʥʠʟʠʣʘʩʴ ʫʜʝʣʴʥʘʷ ʚʦʜʦʧʦʜʘʯʘ ʚ ʦʩʥʦʚʥʳʭ ʦʨʦʰʘʝʤʳʭ ʨʝʛʠʦʥʘʭ 

ʉʠʙʠʨʠ ï ʈʝʩʧʫʙʣʠʢʘʭ ʊʳʚʘ ʠ ʍʘʢʘʩʠʷ (ʚ 2,5-3,5 ʨʘʟʘ), ʚ ʦʩʥʦʚʥʦʤ ʠʟ-ʟʘ 

ʩʥʠʞʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʧʨʦʚʦʜʠʤʳʭ ʧʦʣʠʚʦʚ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʚ ʤʝʣʠʦʨʘʪʠʚʥʦʤ ʢʦʤʧʣʝʢʩʝ ʈʦʩʩʠʠ ʥʘʤʝʪʠʣʠʩʴ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʩʜʚʠʛʠ: ʫʣʫʯʰʠʣʦʩʴ ʠ ʧʨʠʦʙʨʝʣʦ ʙʦʣʴʰʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ 

ʬʝʜʝʨʘʣʴʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ, ʚʦʟʨʦʩʣʠ ʨʘʟʤʝʨʳ ʬʠʥʘʥʩʦʚʦʛʦ ʫʯʘʩʪʠʷ ʚ 

ʤʝʣʠʦʨʘʮʠʠ ʟʝʤʝʣʴ ʤʝʩʪʥʳʭ ʦʨʛʘʥʦʚ ʠ ʩʝʣʴʩʢʠʭ ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, 

ʩʥʠʟʠʣʠʩʴ ʪʝʤʧʳ ʩʧʠʩʘʥʠʷ ʤʝʣʠʦʨʠʨʫʝʤʳʭ ʟʝʤʝʣʴ. ɺ 2013 ʛ. ʫʪʚʝʨʞʜʝʥʘ 

ʌʝʜʝʨʘʣʴʥʘʷ ʮʝʣʝʚʘʷ ʧʨʦʛʨʘʤʤʘ çʈʘʟʚʠʪʠʝ ʤʝʣʠʦʨʘʮʠʠ ʟʝʤʝʣʴ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʈʦʩʩʠʠ ʥʘ 2014-2020 ʛʦʜʳè, ʩʦʛʣʘʩʥʦ 

ʢʦʪʦʨʦʡ ʥʘʤʝʯʘʣʦʩʴ ʚ 2020 ʛ. ʫʚʝʣʠʯʠʪʴ ʦʙʲʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʮʠʠ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʥʘ ʟʝʤʣʷʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʥʘ 128%; ʚʚʝʩʪʠ ʚ 

ʵʢʩʧʣʫʘʪʘʮʠʶ 841 ʪʳʩ. ʛʘ ʤʝʣʠʦʨʠʨʫʝʤʳʭ ʟʝʤʝʣʴ ʟʘ ʩʯʝʪ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʦʨʫʞʝʥʠʷ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʦʚʳʭ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ; 

ʟʘʱʠʪʠʪʴ 500 ʪʳʩ. ʛʘ ʟʝʤʝʣʴ ʦʪ ʚʦʜʥʦʡ ʵʨʦʟʠʠ ʠ ʜʨ. [7]. 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʘʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ 

ʪʦʚʘʨʦʧʨʦʠʟʚʦʜʠʪʝʣʷʤ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʤ ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ ʤʝʣʠʦʨʠʨʫʝʤʳʭ 

ʟʝʤʣʷʭ, ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ ʩʫʱʝʩʪʚʝʥʥʦʡ. ʊʘʢ, ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʢʦʤʧʝʥʩʘʮʠʷ 

ʛʦʩʫʜʘʨʩʪʚʦʤ ʟʘʪʨʘʪ ʥʘ ʪʦʧʣʠʚʦ, ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʫʜʦʙʨʝʥʠʷ, 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʝ ʥʘ ʦʨʦʰʘʝʤʦʡ ʧʣʦʱʘʜʠ, ʩʦʩʪʘʚʣʷʣʘ ʚ ʨʘʟʥʳʝ ʛʦʜʳ ʦʪ 70 ʜʦ 90% 

ʧʦʥʝʩʝʥʥʳʭ ʟʘʪʨʘʪ [2]. 

ʉʪʨʘʪʝʛʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯʠ ʥʘʨʘʱʠʚʘʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ï ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ 

ʤʝʣʠʦʨʘʮʠʡ, ʚ ʪ. ʯ. ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʦʨʦʰʘʝʤʳʭ 

ʟʝʤʝʣʴ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʮʠʠ ʥʘ ʵʪʠʭ ʫʛʦʜʴʷʭ ʦʩʪʘʝʪʩʷ 

ʩʪʘʙʠʣʴʥʳʤ, ʨʝʥʪʘʙʝʣʴʥʳʤ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʦʙʲʝʤ ʝʛʦ ʚ 3-5 ʨʘʟ ʚʳʰʝ, ʯʝʤ ʥʘ 

ʙʦʛʘʨʝ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʪʝʤʳ ˉ FMWZ-2022-0002 ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʀɺʇ 

ʈɸʅ 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ɼʘʥʥʳʝ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʦʙʲʝʤʦʤ ʚʦʜ ʧʨʠ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʠ ʠ ʚʦʜʦʦʪʚʝʜʝʥʠʠ ʥʘ ʚʩʝʭ 
ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ (ʧʦ ʬʦʨʤʝ 2-ʊʇ (ʚʦʜʭʦʟ)) // ɸʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʘʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. 

[ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. https://gmvo.skniivh.ru/index.php?id=513  

2. ɼʦʢʣʘʜ ʦ ʭʦʜʝ ʠ ʨʝʟʫʣʴʪʘʪʘʭ ʨʝʘʣʠʟʘʮʠʠ ʚ 2018 ʛʦʜʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʚ 
ʩʬʝʨʝ ʨʘʟʚʠʪʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ/ ʄʉʍ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. ï 

ɹʘʨʥʘʫʣ, 2019. ï 159 ʩ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]: 

https://www.altagro22.ru/management/docs/?ELEMENT_ID=64649  
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Abstract. It was revealed that from 1990 to 2020 the area of irrigated lands in the regions of the 

Siberian Federal District significantly decreased, their ameliorative condition worsened. Significantly 

increased the area on which capital work is required to improve the technical level of irrigation 

systems. The area of actually watered irrigated lands and the volume of water consumption for regular 

irrigation are progressively decreasing. 
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ʈɸʎʀʆʅɸʃʔʅʆɽ ʆʉɺʆɽʅʀɽ ɻʀɼʈʆʄʀʅɽʈɸʃʔʅʓʍ ʈɽʉʋʈʉʆɺ 

ɼʃʗ ʈɸɿɺʀʊʀʗ ʃɽʏɽɹʅʆ-ʆɿɼʆʈʆɺʀʊɽʔʅʆʁ ɼɽʗʊɽʃʔʅʆʉʊʀ 

ɺ ɿʆʅɽ ɺʃʀʗʅʀʗ ɹɸʁʂɸʃʆ-ɸʄʋʈʉʂʆʁ ʄɸɻʀʉʊʈɸʃʀ 

ɼʞʘʙʘʨʦʚʘ ʅ.ʂ., ʉʠʜʦʨʠʥʘ ʅ.ɻ., ʂʦʭʘʥʝʥʢʦ ɸ.ɸ., ʂʦʨʦʣʴ ɽ.ɸ.  

ʌʝʜʝʨʘʣʴʥʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʙʶʜʞʝʪʥʦʝ ʫʯʨʝʞʜʝʥʠʝ çʌʝʜʝʨʘʣʴʥʳʡ ʥʘʫʯʥʦ-ʢʣʠʥʠʯʝʩʢʠʡ 

ʮʝʥʪʨ ʤʝʜʠʮʠʥʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʠ ʢʫʨʦʨʪʦʣʦʛʠʠ  

ʌʝʜʝʨʘʣʴʥʦʛʦ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘè, ʄʦʩʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ, ʛʦʨʦʜ 

ʉʦʣʥʝʯʥʦʛʦʨʩʢ, ʜ. ɻʦʣʫʙʦʝ 

e-mail: Sidorinang@niikf.tomsk.ru 

ɸʥʥʦʪʘʮʠʷ. ʉʠʩʪʝʤʘʪʠʟʠʨʦʚʘʥʳ ʩʚʝʜʝʥʠʷ ʦ ʨʝʩʫʨʩʥʳʭ ʚʦʟʤʦʞʥʦʩʪʷʭ, ʦʩʦʙʝʥʥʦʩʪʷʭ 

ʣʘʥʜʰʘʬʪʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʤʝʩʪʥʦʩʪʝʡ, ʚʳʜʝʣʝʥʥʳʭ ʚ 

ʨʘʡʦʥʝ ʨʘʥʝʝ ʨʘʟʚʝʜʘʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʚ ʧʨʝʜʝʣʘʭ ʟʦʥʳ ʚʣʠʷʥʠʷ 

ʚʦʩʪʦʯʥʦʛʦ ʫʯʘʩʪʢʘ ɹʘʡʢʘʣʦ-ɸʤʫʨʩʢʦʡ ʤʘʛʠʩʪʨʘʣʠ (ɹɸʄ) ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ, 

ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʠ ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ. ʇʦʢʘʟʘʥʳ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʣʝʯʝʙʥʦ-

ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʠʭ ʙʘʟʝ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʘʷ ʤʝʩʪʥʦʩʪʴ, ʢʫʨʦʨʪʥʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʪʝʨʨʠʪʦʨʠʠ, ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʡ ʪʫʨʠʟʤ, ʟʦʥʘ ʚʣʠʷʥʠʷ ɹɸʄ. 

ɺʚʝʜʝʥʠʝ 

ʈʘʩʰʠʨʝʥʠʝ ʢʫʨʦʨʪʥʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʚʦʩʪʦʯʥʳʭ ʨʝʛʠʦʥʘʭ 

ʩʪʨʘʥʳ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʣʘʥʜʰʘʬʪʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʠ 

ʙʦʛʘʪʩʪʚʦʤ ʛʠʜʨʦʤʠʥʝʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ, ʚʦʟʤʦʞʥʦ ʟʘ ʩʯʸʪ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʦʩʚʦʝʥʠʷ ʨʘʥʝʝ ʨʘʟʚʝʜʘʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ, ʪʘʢ ʢʘʢ ʟʘ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʦʚʩʝʤʝʩʪʥʦ ʩʦʢʨʘʱʝʥʳ ʦʙʲʸʤʳ ʢʫʨʦʨʪʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ, ʚʳʧʦʣʥʷʝʤʳʭ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ 

ʟʘ ʩʯʸʪ ʛʦʩʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ [1].  

ɺ 80-ʝ ʛʦʜʳ ʧʨʦʰʣʦʛʦ ʩʪʦʣʝʪʠʷ ʟʜʝʩʴ ʘʢʪʠʚʥʦ ʚʝʣʠʩʴ ʨʘʙʦʪʳ ʧʦ ʨʘʟʚʝʜʢʝ ʠ 

ʢʦʤʧʣʝʢʩʥʦʤʫ ʠʟʫʯʝʥʠʶ ʛʠʜʨʦʤʠʥʝʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ. ʕʪʦ ʙʳʣʦ ʩʚʷʟʘʥʦ ʩ 

ʧʨʝʜʩʪʦʷʱʠʤ ʟʘʚʝʨʰʝʥʠʝʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ɹʘʡʢʘʣʦ-ɸʤʫʨʩʢʦʡ ʤʘʛʠʩʪʨʘʣʠ 

(ɹɸʄ), ʟʦʥʘ ʚʣʠʷʥʠʷ ʢʦʪʦʨʦʡ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʀʨʢʫʪʩʢʦʡ ʠ ɸʤʫʨʩʢʦʡ 

ʦʙʣʘʩʪʝʡ, ʈʝʩʧʫʙʣʠʢ ɹʫʨʷʪʠʷ ʠ ʉʘʭʘ (ʗʢʫʪʠʷ), ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʠ ʍʘʙʘʨʦʚʩʢʦʛʦ 

ʢʨʘʸʚ, ʦʭʚʘʪʳʚʘʶʱʘʷ ʪʝʨʨʠʪʦʨʠʶ ʧʣʦʱʘʜʴʶ ʦʢʦʣʦ 1,5 ʤʣʥ. ʢʤ3 [3]. 

ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ ʢʦʤʧʣʝʢʩʥʦʡ ʧʘʨʪʠʝʡ çɻʝʦʤʠʥʚʦʜè ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʅʀʀʂʠʌ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʢʫʨʦʨʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʳʩʢʘʥʠʷ ʚ ʦʩʥʦʚʥʦʤ ʚ ʧʨʝʜʝʣʘʭ 

ʝʸ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ. ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ ʙʳʣʦ 

ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʢʦʤʧʣʝʢʩʥʦʝ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʢ ʚ ʣʝʯʝʙʥʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ 

ʮʝʣʷʭ, ʪʘʢ ʜʣʷ ʪʝʧʣʦʬʠʢʘʮʠʠ ʟʜʘʥʠʡ ʠ ʦʙʲʝʢʪʦʚ ʪʝʧʣʠʯʥʦ-ʧʘʨʥʠʢʦʚʦʛʦ ʠ 

ʨʳʙʦʨʘʟʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʅʝʜʦʩʪʘʪʦʯʥʘʷ ʠʟʫʯʝʥʥʦʩʪʴ ʣʘʥʜʰʘʬʪʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʝ ʧʦʟʚʦʣʠʣʠ ʥʘ ʪʦʪ 

ʤʦʤʝʥʪ ʧʣʘʥʠʨʦʚʘʪʴ ʩʦʟʜʘʥʠʝ ʟʜʝʩʴ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʭ ʫʯʨʝʞʜʝʥʠʡ.  

ʊʦʤʩʢʠʡ ʅʀʀ ʢʫʨʦʨʪʦʣʦʛʠʠ ʠ ʬʠʟʠʦʪʝʨʘʧʠʠ ʧʝʨʠʦʜʠʯʝʩʢʠ ʩ 1985 ʛ. 

ʧʨʦʚʦʜʠʪ ʢʫʨʦʨʪʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʧʨʝʜʝʣʘʭ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʉʦʚʤʝʩʪʥʦ ʩ ʫʯʸʥʳʤʠ ʀʨʢʫʪʩʢʦʛʦ ʛʦʩʫʥʠʚʝʨʩʠʪʝʪʘ ʚʳʧʦʣʥʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 
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ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ ʩ ʰʠʨʦʢʠʤ ʩʧʝʢʪʨʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦʜ ʄʫʥʦʢʩʢʦʛʦ ʚʦʜʦʧʨʦʷʚʣʝʥʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʦʩʦʙʳʡ 

ʠʥʪʝʨʝʩ ʧʦ ʥʘʣʠʯʠʶ ʠ ʩʦʩʪʘʚʫ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʭ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ [2]. ʇʦ 

ʠʪʦʛʘʤ ʨʘʙʦʪ (ɼɺʀʄʉ, 1989ʛ.) ʧʦ ʫʩʪʘʥʦʚʣʝʥʠʶ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʫʯʘʩʪʢʦʚ 

ʣʝʯʝʙʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʚ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ 

ʢʫʨʦʨʪʦʣʦʛʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʤʝʩʪʥʦʩʪʝʡ ʚ ʨʘʡʦʥʝ ʀʛʥʘʰʠʥʩʢʦʛʦ ʠʩʪʦʯʥʠʢʘ 

ʠ ɻʦʥʞʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʫʛʣʝʢʠʩʣʳʭ ʚʦʜ [4].  

ʂʦʤʧʣʝʢʩʥʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʡ ʤʝʩʪʥʦʩʪʠ (ʃʆʄ) 

ʚʢʣʶʯʘʝʪ ʦʧʨʦʙʦʚʘʥʠʝ ʠʤʝʶʱʠʭʩʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ ʣʝʯʝʙʥʳʭ ʛʨʷʟʝʡ, 

ʧʨʦʚʝʜʝʥʠʝ ʣʘʥʜʰʘʬʪʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʩʲʸʤʦʢ ʩ 

ʦʮʝʥʢʦʡ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʪʝʨʨʠʪʦʨʠʠ, ʦʧʨʝʜʝʣʝʥʠʝ ʧʨʦʬʠʣʷ 

ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ c ʫʯyʪʦʤ ʝʸ ʢʫʨʦʨʪʥʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ.  

ʎʝʣʴ ʨʘʙʦʪʳ. ʆʮʝʥʠʪʴ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʚʦʩʪʦʯʥʦʛʦ ʫʯʘʩʪʢʘ ɹɸʄʘ ʟʘ ʩʯʸʪ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʦʩʚʦʝʥʠʷ ʢʫʨʦʨʪʥʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʣʝʯʝʙʥʳʭ ʤʝʩʪʥʦʩʪʝʡ. 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʃʘʥʜʰʘʬʪʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ ʣʝʯʝʙʥʦ-

ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʤʝʩʪʥʦʩʪʝʡ ʚ ʧʨʝʜʝʣʘʭ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ, ɸʤʫʨʩʢʦʡ 

ʦʙʣʘʩʪʠ ʠ ʍʘʙʘʨʦʚʩʢʦʛʦ ʢʨʘʷ. 

ʆʮʝʥʢʘ ʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ ʣʘʥʜʰʘʬʪʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʤʝʩʪʥʦʩʪʠ 

ʜʘʸʪʩʷ ʧʦ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʢʣʠʤʘʪʦ-ʢʫʨʦʨʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʪʝʨʨʠʪʦʨʠʠ (ʂʂʊʇ), ʢʦʪʦʨʳʡ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʙʘʣʴʥʦʡ ʦʮʝʥʢʠ 

ʵʣʝʤʝʥʪʦʚ ʙʠʦʢʣʠʤʘʪʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʦʜʠʪʴ ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ 

ʤʝʩʪʥʦʩʪʝʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʟʦʥʘʭ. ɹʠʦʢʣʠʤʘʪʠʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ ʤʝʩʪʥʦʩʪʝʡ ʦʮʝʥʠʚʘʝʪʩʷ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʯʝʩʢʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ ʄɿ 

ʈʌ ˉ96/226 çɹʠʦʢʣʠʤʘʪʠʯʝʩʢʠʡ ʧʘʩʧʦʨʪ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʡ ʤʝʩʪʥʦʩʪʠè 

ʩ ʫʯʸʪʦʤ ʦʩʥʦʚʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ ʪʝʨʨʠʪʦʨʠʠ (ʣʘʥʜʰʘʬʪʥʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʝ, 

ʤʝʜʠʢʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʥʦʡ 

ʦʙʩʪʘʥʦʚʢʠ).  

ʆʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʚʦʜ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʢʨʠʪʝʨʠʷʤ ʤʝʪʦʜʠʯʝʩʢʠʭ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʄɿ ʈʌ 96/225 çʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʠʥʝʨʘʣʴʥʳʭ 

ʚʦʜ ʧʦ ʭʠʤʠʯʝʩʢʠʤ ʠ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤè. ʊʠʧʠʟʘʮʠʷ ʚʦʜ ʜʘʥʘ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ɻʆʉʊ ʈ 54316-2020 çɺʦʜʳ ʤʠʥʝʨʘʣʴʥʳʝ ʧʨʠʨʦʜʥʳʝ ʧʠʪʴʝʚʳʝè.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ.  ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʣʘʨʩʢʦʛʦ ʨʘʡʦʥʘ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʥʘ ʩʝʚʝʨʝ ɿʘʙʘʡʢʘʣʴʩʢʦʛʦ ʢʨʘʷ, ʚ 20 ʢʤ ʦʪ ʩʪʘʥʮʠʠ ʅʦʚʘʷ ʏʘʨʘ 

ʨʘʟʚʝʜʘʥʦ ʃʫʢʪʫʨʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ. ʊʝʨʤʘʣʴʥʳʝ ʚʦʜʳ 

ʚʩʢʨʳʪʳ ʯʝʪʳʨʴʤʷ ʨʘʟʚʝʜʦʯʥʳʤʠ ʩʢʚʘʞʠʥʘʤʠ. ʅʘʠʙʦʣʝʝ ʛʣʫʙʦʢʦʡ ʩʢʚʘʞʠʥʦʡ 

ˉ1ʊ (1002 ʤ) ʚʩʢʨʳʪʳ ʪʝʨʤʘʣʴʥʳʝ ʢʨʝʤʥʠʩʪʳʝ ʧʨʝʩʥʳʝ ʚʦʜʳ ʧʦ ʩʦʩʪʘʚʫ 

ʭʣʦʨʠʜʥʦ-ʩʫʣʴʬʘʪʥʳʝ ʥʘʪʨʠʝʚʳʝ ʩʦ ʩʣʘʙʦ ʱʝʣʦʯʥʦʡ ʨʝʘʢʮʠʠ ʚʦʜʥʦʡ ʩʨʝʜʳ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʨʠʪʝʨʠʷʤʠ ʦʮʝʥʢʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʄʠʥʟʜʨʘʚʘ ʈʌ ʧʦʜʟʝʤʥʘʷ 

ʚʦʜʘ ʃʫʢʪʫʨʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʤʠʥʝʨʘʣʴʥʳʤ ʣʝʯʝʙʥʳʤ ʚʦʜʘʤ 

ʜʣʷ ʥʘʨʫʞʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ.  
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ʇʦ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʢʣʠʤʘʪʦ-ʢʫʨʦʨʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʪʝʨʨʠʪʦʨʠʠ ʃʆʄ çʃʫʢʪʫʨʩʢʘʷè, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʚ ʏʘʨʩʢʦʡ ʢʦʪʣʦʚʠʥʝ ʥʘ ʚʳʩʦʪʝ 

700 ʤ ʥʘʜ ʫʨ.ʤ., ʦʪʥʝʩʝʥʘ ʢ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʤ ʤʝʩʪʥʦʩʪʷʤ, 

ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʡ ʠ ʪʫʨʠʩʪʩʢʦ-

ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʪʘʙʣʠʮʘ).  

ʆʩʚʦʝʥʠʝ ʃʆʄ çʃʫʢʪʫʨʩʢʘʷè ʧʝʨʩʧʝʢʪʠʚʥʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʣʝʯʝʙʥʦ-

ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʢʨʫʛʣʦʛʦʜʠʯʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʝʡ 

ʤʘʪʝʨʠʘʣʴʥʦʡ ʙʘʟʝ. ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʠ 

ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʪʝʨʨʝʥʢʫʨʦʚ, ʣʳʞʥʳʭ ʪʨʘʩʩ, 

ʤʘʨʰʨʫʪʦʚ ʙʣʠʞʥʝʛʦ ʠ ʜʘʣʴʥʝʛʦ ʪʫʨʠʟʤʘ, ʛʦʨʥʦ-ʧʝʰʝʭʦʜʥʦʛʦ ʠ ʢʦʥʥʦʛʦ 

ʪʫʨʠʟʤʘ. ʄʝʩʪʥʦʩʪʴ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʦʪ ʭʨʝʙʪʘ ʂʘʜʘʨ 

ʩ ʩʠʣʴʥʦ ʨʘʩʯʣʝʥʝʥʥʳʤ ʨʝʣʴʝʬʦʤ ʠ ʢʨʫʪʦʩʢʣʦʥʥʳʤʠ ʜʦʣʠʥʘʤʠ. ʂʦʥʪʨʘʩʪʥʦʩʪʴ 

ʧʝʡʟʘʞʘ ʩʦʟʜʘʝʪ ʫʥʠʢʘʣʴʥʳʝ ʧʦ ʩʚʦʠʤ ʵʩʪʝʪʠʯʝʩʢʠʤ, ʧʦʟʥʘʚʘʪʝʣʴʥʳʤ ʩʚʦʡʩʪʚʘʤ 

ʣʘʥʜʰʘʬʪʳ ʩ ʧʨʠʨʦʜʥʳʤʠ ʦʙʲʝʢʪʘʤʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʤʠ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʜʣʷ 

ʪʫʨʠʩʪʦʚ ʠ ʘʣʴʧʠʥʠʩʪʦʚ.  

ɺ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʠʙʦʣʝʝ ʦʩʚʦʝʥʥʳʤ ʷʚʣʷʝʪʩʷ ɻʦʥʞʠʥʩʢʦʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʫʛʣʝʢʠʩʣʳʭ ʚʦʜ, ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʄʘʛʜʘʛʘʯʠʥʩʢʦʤ 

ʨʘʡʦʥʝ, ʚ 9 ʢʤ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʝʝ ʩʪ. ɻʦʥʞʘ, ʚ ʜʦʣʠʥʝ ʨʫʯʴʷ ʂʠʩʣʳʡ ʂʣʶʯ (ʙʘʩʩʝʡʥ 

ʨʝʢʠ ʏʘʣʘʷ). ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʥʘʭʦʜʠʪʩʷ ʚ ʛʨʘʥʠʮʘʭ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʦʡ ʧʨʠʨʦʜʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ çʇʘʤʷʪʥʠʢ ʧʨʠʨʦʜʳ çɻʦʥʞʠʥʩʢʠʡ 

ʤʠʥʝʨʘʣʴʥʳʡ ʠʩʪʦʯʥʠʢè. ʅʘ ʙʘʟʝ ʜʘʥʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩ 1960 ʛʦʜʘ 

ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚʦʜʦʣʝʯʝʙʥʠʮʘ ʠ ʦʨʛʘʥʠʟʦʚʘʥ ʨʦʟʣʠʚ ʤʠʥʝʨʘʣʴʥʦʡ ʚʦʜʳ. 

ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʟʘʧʘʩʳ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʫʪʚʝʨʞʜʝʥʳ (1988 

ʛ.) ʚ ʢʦʣʠʯʝʩʪʚʝ 25,2 ʤ3/ʩʫʪ. ʧʦ ʢʘʪ. ɺ ʠ ʉ1 ʥʘ 50-ʣʝʪʥʠʡ ʩʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʈʝʢʦʤʝʥʜʦʚʘʥ ʩʪʨʦʛʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʚʦʜʦʦʪʙʦʨʦʤ, ʪ.ʢ. ʧʝʨʩʧʝʢʪʠʚ ʫʚʝʣʠʯʝʥʠʷ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʧʘʩʦʚ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʥʘ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʥʝʪ.  

ʈʘʩʰʠʨʝʥʠʝ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʧʨʝʜʝʣʘʭ ʃʆʄ 

çɻʦʥʞʠʥʩʢʘʷè ʚʦʟʤʦʞʥʦ ʟʘ ʩʯʸʪ ʘʢʪʠʚʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʢʣʠʤʘʪʦʣʝʯʝʥʠʷ. 

ɹʠʦʢʣʠʤʘʪ ʤʝʩʪʥʦʩʪʠ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʜʦʩʪʘʪʦʯʥʦ ʢʦʤʬʦʨʪʥʳʡ ʠ ʧʦʟʚʦʣʷʝʪ 

ʨʘʟʚʠʚʘʪʴ ʚʩʝ ʚʠʜʳ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʙʘʟʝ ʜʝʡʩʪʚʫʶʱʝʛʦ ʟʜʝʩʴ 

ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ.  

ɺ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 30 ʢʤ ʦʪ ʧ. ʌʝʚʨʘʣʴ ʠʟʚʝʩʪʥʦ ɹʳʩʩʠʥʩʢʦʝ 

ʚʦʜʦʧʨʷʚʣʝʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʪʝʨʤʘʣʴʥʳʭ (37-430 ʉ) ʢʨʝʤʥʠʩʪʳʭ ʚʦʜ (H2SiO3 70,0 

ʤʛ/ʜʤ3) ʧʦ ʩʦʩʪʘʚʫ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʭʣʦʨʠʜʥʳʭ ʥʘʪʨʠʝʚʳʭ ʩ ʱʝʣʦʯʥʦʡ ʨʝʘʢʮʠʝʡ 

ʩʨʝʜʳ. ʆʨʠʝʥʪʠʨʦʚʦʯʥʳʝ ʟʘʧʘʩʳ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʩʦʩʪʘʚʣʷʶʪ 

200 ʤ3/ʩʫʪ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʪʘʢʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʥʝ ʪʨʝʙʫʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʪʨʘʪ ʥʘ ʠʭ ʧʦʜʛʦʪʦʚʢʫ ʢ ʣʝʯʝʙʥʳʤ ʧʨʦʮʝʜʫʨʘʤ, ʯʪʦ ʦʩʦʙʦ 

ʫʜʦʙʥʦ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʙʘʟʝ ʜʘʥʥʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʝʩʪʠ ʢʫʨʦʨʪʦʣʦʛʠʯʝʩʢʦʝ ʦʙʩʣʝʜʦʚʘʥʠʝ 

ʤʝʩʪʥʦʩʪʠ ʩ ʦʮʝʥʢʦʡ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ 

ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʝʸ ʦʩʚʦʝʥʠʷ ʩ ʮʝʣʴʶ ʨʘʟʚʠʪʠʷ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ 

ʪʫʨʠʟʤʘ.  
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61 

 

ʊʘʙʣʠʮʘ 1 ï ʂʫʨʦʨʪʥʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʪʝʨʨʠʪʦʨʠʡ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ 

ʤʝʩʪʥʦʩʪʝʡ ʚ ʟʦʥʝ ʚʣʠʷʥʠʷ ʚʦʩʪʦʯʥʦʛʦ ʫʯʘʩʪʢʘ ɹɸʄ 

ʃʆʄ 

ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ, 

ʣʘʥʜʰʘʬʪʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʘʷ ʟʦʥʘ, 

ʰʠʨʦʪʘ, ʚʳʩʦʪʘ ʥʘʜ 

ʫʨ. ʤʦʨʷ, ʤ 

ʇʨʠʨʦʜʥʳʝ ʣʝʯʝʙʥʳʝ ʬʘʢʪʦʨʳ 

ʈʝʢʦʤʝʥʜʘʮʠʠ 

ɹʠʦʢʣʠʤʘʪʠʯʝʩʢʠʡ 

ʧʦʪʝʥʮʠʘʣ 

ʨʘʥʛ ʤʝʩʪʥʦʩʪʠ, 

ʧʦʢʘʟʘʪʝʣʠ ʂʂʊʇ,  

ʧʨʦʬʠʣʴ 

ʜʝʷʪʝʣʴʥʦʩʪʠ  

ʄʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ 

ʤʝʩʪʦʨʦʞʜʝʥʠʝ, 

ʩʢʚʘʞʠʥʘ, 

ʩʦʩʪʘʚ, ʨʝʩʫʨʩʳ 

ʈʝʢʨʝʘʮʠʦʥʥʳʝ ʠ 

ʪʫʨʠʩʪʠʯʝʩʢʠʝ 

ʦʙʲʝʢʪʳ 

ʃʆʄ çʃʫʢʪʫʨʩʢʘʷ 

ɿʘʙʘʡʢʘʣʴʩʢʠʡ ʢʨʘʡ 

ʂʘʣʘʨʩʢʠʡ ʨʘʡʦʥ 

ʚ 20 ʢʤ ʢ ʚʦʩʪʦʢʫ ʦʪ ʞ. 

ʜ. ʩʪ. ʅʦʚʘʷ ʏʘʨʘ  

ʃʝʩʦʩʪʝʧʥʳʝ 

ʣʘʥʜʰʘʬʪʳ 

ʏʘʨʩʢʦʡ ʢʦʪʣʦʚʠʥʳ 

56Á55Ëʩ.ʰ. 

ɺʳʩʦʪʘ - 700 ʤ  

 

 

ʄʝʩʪʥʦʩʪʴ 

ʙʣʘʛʦʧʨʠʷʪʥʘ ʜʣʷ 

ʨʝʢʨʝʘʮʠʠ  

ʂʈʇï57 ʙʘʣ. (ʛʦʜ) 

ʇʉʉ -1873 ʯ. (ʛʦʜ) 

ʋʌ-ʜʝʬʠʮʠʪʘ 

ʟʠʤʦʡ (1ʤʝʩ.) 

ɻʝʣʝʦʪʝʨʘʧʠʷ: 

ɺʦʟʤʦʞʥʘʷ (6ʤʝʩ.) 

ʆʧʪʠʤʘʣʴʥʘʷ(4ʤ.). 

ɹʘʣʴʥʝʦʣʦʛʠʯʝʩʢʠʡ, 

ʩʝʟʦʥʥʦʝ 

ʢʣʠʤʘʪʦʣʝʯʝʥʠʝ 

ʃʫʢʪʫʨʩʢʦʝ  

ʉʢʚ. ˉ1ʊ 

ʄʠʥʝʨʘʣʴʥʘʷ 

ʪʝʨʤʘʣʴʥʘʷ 

ʢʨʝʤʥʠʩʪʘʷ   

ʄ   0,8-1,0 ʛ/ʜʤ3 

H2SiO3 120- 140 ʤʛ/ʜʤ3 

F -  ʜʦ 15  ʤʛ/ʜʤ3 

ʊ 55Áʉ 

ɿʘʧʘʩʳ ʧʦ ʢʘʪ.ʉ2 

 6169 ʤ3/ʩʫʪ. 

 

ʏʘʨʩʢʘʷ ʢʦʪʣʦʚʠʥʘ, 

ʋʨʦʯʠʱʝ çʏʘʨʩʢʠʝ 

ʇʝʩʢʠè ʚ 5-6 ʢʤ ʦʪ ʩ. 

ʏʘʨʘ,  

ʆʟ. ʊʘʸʞʥʦʝ ʫ 

ʟʘʧʘʜʥʦʡ ʢʨʦʤʢʠ 

ʏʘʨʩʢʠʭ ʧʝʩʢʦʚ, 

 ʇʝʨʝʚʘʣ çʉʶʨʧʨʠʟè 

(2700ʤ), ʇʠʢ çɹɸʄè 

(3073ʤ-ʚʳʩʰʘʷ ʪʦʯʢʘ 

ɿʘʙʘʡʢʘʣʴʷ), 

ʚʦʜʦʧʘʜ ʚ ʠʩʪʦʢʘʭ ʨʝʢʠ 

ʏʘʨʘ.  

ʈʘʟʚʠʪʠʝ ʣʝʯʝʙʥʦ-

ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ 

ʢʨʫʛʣʦʛʦʜʠʯʥʦʛʦ 

ʜʝʡʩʪʚʠʷ ʩ ʰʠʨʦʢʠʤ 

ʚʥʝʜʨʝʥʠʝʤ 

ʩʧʦʨʪʠʚʥʦ-

ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ 

ʪʫʨʠʟʤʘ 

ʃʆʄ çɻʦʥʞʠʥʩʢʘʷ 

ɸʤʫʨʩʢʘʷ ʦʙʣʘʩʪʴ 

ʄʘʥʜʘʛʘʯʠʥʩʢʠʡ                      

ʨʘʡʦʥ 

ʚ 9 ʢʤ ʢ ʩʝʚʝʨʫ ʦʪ ʞ.ʜ. 

ʩʪ. ɻʦʥʞʘ 

ɹʦʨʝʘʣʴʥʘʷ 

ʣʘʥʜʰʘʬʪʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʘʷ ʟʦʥʘ 

ʶʞʥʦʡ ʪʘʡʛʠ. 

ʐʠʨʦʪʘ - 53Á40Ëʩ.ʰ. 

ɺʳʩʦʪʘ - 500 ʤ  

ʄʝʩʪʥʦʩʪʴ   

ʙʣʘʛʦʧʨʠʷʪʥʘʷ ʜʣʷ 

ʨʝʢʨʝʘʮʠʠ 

ʇʉʉ ʚ ʠʶʣʝ-282 ʯ.  

ʉʣʝʜʳ ʋʌ ï ʠʟʙʳʪʢʘ 

ʚ ʩʝʨʝʜʠʥʝ ʣʝʪʘ,  

ɻʝʣʝʦʪʝʨʘʧʠʷ: 

ʚʦʟʤʦʞʥʘʷ (6ʤʝʩ.) 

ʦʧʪʠʤʘʣʴʥʘʷ (4ʤ) 

ʂʣʠʤʘʪʦ-

ʙʘʣʴʥʝʦʣʦʛʠ-ʯʝʩʢʠʡ 

ɻʦʥʞʠʥʩʢʦʝ  

ʉʢʚ. ˉ29-ʄ 

ʄʠʥʝʨʘʣʴʥʘʷ  

ʫʛʣʝʢʠʩʣʘʷ ʢʨʝʤʥʠʩʪʘʷ 

ʞʝʣʝʟʠʩʪʘʷ ʭʦʣʦʜʥʘʷ  

ʄ 3,2 ʛ/ʜʤ3, 

ʉʆ2 0,5-0,8ʛ/ʜʤ3, 

H2SiO3   60  ʤʛ/ʜʤ3 

ʊ 1,5-2,50ʉ 

ɿʘʧʘʩʳ ʧʦ ʢʘʪ. ɺ+ʉ1-

25,2 ʤ3/ʩʫʪ. 

(ɼɺ ʊʂɿ, 1988). 

ʈʫʯʝʡ ʂʠʩʣʳʡ ʢʣʶʯ, 

ʣʝʚʳʡ ʧʨʠʪʦʢ ʨʝʢʠ 

ʏʘʣʘʷ (ʙʘʩʩʝʡʥ ʨ. ɿʝʷ) 

ʆʟʝʨʦ ʏʘʣʦʝ 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ 

ʰʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ 

ʢʣʠʤʘʪʦʣʝʯʝʥʠʷ ʥʘ 

ʙʘʟʝ ʜʝʡʩʪʚʫʶʱʝʛʦ  

ʩʘʥʘʪʦʨʠ ̫

 

 

 

 

 

 

 

 

ʃʆʄ çʊʫʤʥʠʥʩʢʘʷè 

ʍʘʙʘʨʦʚʩʢʠʡ ʢʨʘʡ  

ʉʦʚʝʪʩʢʦ-ɻʘʚʘʥʩʢʠʡ  

ʨʘʡʦʥ 

ʚ 10 ʢʤ ʦʪ  

ʞ.ʜ. ʩʪ. ʊʫʤʥʠʥ  

ʃʘʥʜʰʘʬʪ 

ʧʨʝʜʩʪʘʚʣʝʥ ʩʠʩʪʝʤʦʡ 

ʩʦʧʦʢ ʭʨʝʙʪʘ ʉʠʭʦʪʵ-

ɸʣʠʥʴ, ʧʦʢʨʳʪʳʭ 

ʪʝʤʥʦʭʚʦʡʥʳʤʠ 

ʝʣʦʚʳʤʠ ʠ ʧʠʭʪʦʚʦ-

ʝʣʦʚʳʤʠ ʣʝʩʘʤʠ 

ʐʠʨʦʪʘ - 49Á67'ʩ.ʰ. 

ɺʳʩʦʪʘ 240 ʤ  

ʄʝʩʪʥʦʩʪʴ ʦʩʦʙʦ 

ʙʣʘʛʦʧʨʠʷʪʥʘʷ  

ʂʈʇ (ʛʦʜ) ï 62 ʙʘʣʣʘ 

(ʪ.ʧ.ï41, ʭ.ʧ. ï 21). 

ʇʉʉ - 1915 ʯʘʩ 

ɿʦʥʘ ʋʌ-ʢʦʤʬʦʨʪ 

ɻʝʣʠʦʪʝʨʘʧʠʷ: 

ʚʦʟʤʦʞʥʘʷ (7ʤʝʩ.) 

ʦʧʪʠʤʘʣʴʥʘʷ (5ʤ.) 

 

ʂʣʠʤʘʪʦ-ʙʘʣʴʥʝʦ-

ʣʦʛʠʯʝʩʢʠʡ 

 

ʊʫʤʥʠʥʩʢʦʝ 

ʤʝʩʪʦʨʦʞʜʝʥʠʝ 

ʉʢʚ. ˉ8 ʠˉ9 

ʄʠʥʝʨʘʣʴʥʘʷ 

ʪʝʨʤʘʣʴʥʘʷ 

ʢʨʝʤʥʠʩʪʘʷ  

ʩʣʘʙʦʨʘʜʦʥʦʚʘʷ  

ʄ - 0,2 ʛ/ʜʤ3 

H2SiO3 -70  ʤʛ/ʜʤ3 

Rn 4-6 ʥKu/ʜʤ3 

ʨʅ-9,6 

ʊ 45-47Áʉ,  

ɿʘʧʘʩʳ 716 ʤ3/ʩʫʪ. 

(ʊʂɿ ɼʘʣʴʛʝʦʣʦʛʠʷ, 

1986)   

ʉʦʧʢʠ ʉʠʭʦʪʵ-ɸʣʠʥʷ, 

 ʈʫʯʝʡ ʏʦʧʝ, ʧʨʘʚʳʡ 

ʧʨʠʪʦʢ ʨ. ʊʫʤʥʠʥ. 

ʇʦʪʫʭʰʠʡ ʚʫʣʢʘʥ 

ɸʡʯʘ (1220ʤ) ʩ 

ʘʣʴʧʠʡʩʢʠʤ ʨʝʣʴʝʬʦʤ 

ʥʘ ʧʝʨʠʬʝʨʠʠ ʦʪ ɸʡʯʠ, 

ʢʦʪʦʨʘʷ ʥʘ ʨʘʟʥʳʭ 

ʚʳʩʦʪʘʭ   ʚʳʨʘʞʝʥʘ 

ʦʪʚʝʩʥʳʤʠ ʫʱʝʣʴʷʤʠ 

ʠ ʢʨʫʪʳʤʠ  ʩʢʣʦʥʘʤʠ ʠ 

ʢʘʥʴʦʥʘʤʠ. 

ʉʦʟʜʘʥʠʝ 

ʢʣʠʤʘʪʦʙʘʣʴʥʝʦ- 

ʣʦʛʠʯʝʩʢʦʛʦ ʢʫʨʦʨʪʘ 

ʩ ʰʠʨʦʢʠʤ 

ʚʥʝʜʨʝʥʠʝʤ 

ʢʣʠʤʘʪʦʣʝʯʝʥʠʷ ʠ 

ʨʘʟʚʠʪʠʝʤ ʣʝʯʝʙʥʦ-

ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ 

ʪʫʨʠʟʤʘ  

 

ʇʨʠʤʝʯʘʥʠʝ: ʂʂʊʇ - ʢʣʠʤʘʪʦ-ʢʫʨʦʨʪʦʣʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʪʝʨʨʠʪʦʨʠʠ; ʂʈʇ - ʢʣʠʤʘʪʦʨʝʢʨʝʘʮʠʦʥʥʳʡ 

ʧʦʪʝʥʮʠʘʣ (ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩ ʫʯʸʪʦʤ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʦʙʲʸʤʘ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʪʸʧʣʳʡ 

ʠ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʛʦʜʘ); ʇʉʉ - ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʦʣʥʝʯʥʦʛʦ ʩʠʷʥʠʷ, ʯʘʩʳ ʟʘ ʛʦʜ; ʃʆʄ -ʣʝʯʝʙʥʦ-

ʦʟʜʦʨʦʚʠʪʝʣʴʥʘʷ ʤʝʩʪʥʦʩʪʴ 

 

ɺ ʍʘʙʘʨʦʚʩʢʦʤ ʢʨʘʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʉʦʚʝʪʩʢʦ-ɻʘʚʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʠʟʚʝʩʪʥʦ 

ʊʫʤʥʠʥʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʪʝʨʤʘʣʴʥʳʭ ʚʦʜ, ʢʦʪʦʨʦʝ ʥʘʭʦʜʠʪʩʷ ʩʝʚʝʨʦ-
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ʟʘʧʘʜʥʝʝ ʛ. ʉʦʚʝʪʩʢʘʷ ɻʘʚʘʥʴ ʚ 9 ʢʤ ʦʪ ʞ. ʩʪ. ʊʫʤʥʠʥ, ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʨʫʯʴʷ ʏʦʧʝ, 

ʧʨʘʚʦʛʦ ʧʨʠʪʦʢʘ ʨ. ʊʫʤʥʠʥ. ɺ ʧʨʦʮʝʩʩʝ ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ (1983-85ʛ.ʛ.) 

ʩʢʚʘʞʠʥʘʤʠ ˉ 8 (ʛʣʫʙʠʥʦʡ 400-460 ʤ) ʠ ˉ 9 (ʛʣʫʙʠʥʦʡ 150-300 ʤ) ʚʩʢʨʳʪʳ 

ʪʝʨʤʘʣʴʥʳʝ ʢʨʝʤʥʠʩʪʳʝ ʚʦʜʳ ʧʦ ʩʦʩʪʘʚʫ ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʳʝ 

ʥʘʪʨʠʝʚʳʝ ʱʝʣʦʯʥʦʡ ʨʝʘʢʮʠʠ ʩʨʝʜʳ. ɺʳʷʚʣʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʨʘʜʦʥʘ ʚ ʧʨʝʜʝʣʘʭ 

ʦʪ 4,0 ʜʦ 6,0 ʥKu/ʜʤ3 ʧʦʟʚʦʣʠʣʦ ʦʪʥʝʩʪʠ ʚʦʜʳ ʜʘʥʥʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʢ 

ʩʣʘʙʦʨʘʜʦʥʦʚʳʤ, ʙʣʠʟʢʠʤ ʘʥʘʣʦʛʦʤ ʢʦʪʦʨʳʭ ʷʚʣʷʶʪʩʷ ʘʟʦʪʥʦ-ʢʨʝʤʥʠʩʪʳʝ 

ʪʝʨʤʳ ɹʝʣʦʢʫʨʠʭʠʥʩʢʦʛʦ ʪʠʧʘ [6]. 

ʂʣʠʤʘʪ ʠʟʫʯʘʝʤʦʛʦ ʨʘʡʦʥʘ ʫʤʝʨʝʥʥʦ-ʭʦʣʦʜʥʳʡ, ʠʟʙʳʪʦʯʥʦ ʚʣʘʞʥʳʡ. 

ɹʣʠʟʢʦʝ ʨʘʩʧʦʣʦʞʝʥʠʝ ʤʦʨʷ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʤʫʩʩʦʥʥʳʡ ʢʣʠʤʘʪ ʩ ʯʝʨʪʘʤʠ 

ʫʤʝʨʝʥʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ. ʇʦ ʚʝʣʠʯʠʥʝ ʢʣʠʤʘʪʦ-ʢʫʨʦʨʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʪʝʨʨʠʪʦʨʠʷ ʃʆʄ çʊʫʤʥʠʥʩʢʘʷè ʷʚʣʷʝʪʩʷ ʦʩʦʙʦ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʜʣʷ 

ʨʝʢʨʝʘʮʠʠ ʠ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʣʝʯʝʥʠʷ. ʅʘ ʙʘʟʝ ʊʫʤʥʠʥʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʩʘʥʘʪʦʨʠʡ çɻʦʨʷʯʠʡ ʢʣʶʯè, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʚ 

ʦʜʥʦʤ ʠʟ ʞʠʚʦʧʠʩʥʳʭ ʛʦʨʥʳʭ ʨʘʩʧʘʜʢʦʚ ʉʠʭʦʪʵ-ɸʣʠʥʷ, ʚ 25 ʢʤ ʦʪ ʊʘʪʘʨʩʢʦʛʦ 

ʧʨʦʣʠʚʘ. ʈʘʟʥʦʦʙʨʘʟʠʝ ʠ ʩʧʝʮʠʬʠʢʘ ʨʝʣʴʝʬʘ ʧʨʝʜʧʦʣʘʛʘʶʪ ʤʥʦʛʦʦʙʨʘʟʠʝ ʬʦʨʤ 

ʣʘʥʜʰʘʬʪʦʪʝʨʘʧʠʠ, ʨʘʟʚʠʪʠʝ ʪʫʨʠʟʤʘ. 

ɺ ʧʨʝʜʝʣʘʭ ʉʦʚʝʪʩʢʦ-ɻʘʚʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʧʨʦʚʝʜʝʥʦ ʢʫʨʦʨʪʦʣʦʛʠʯʝʩʢʦʝ 

ʦʙʩʣʝʜʦʚʘʥʠʝ ʤʝʩʪʥʦʩʪʠ ʚ ʜʦʣʠʥʝ ʨ. ʊʫʪʪʦ, ʚ ʦʢʨʝʩʪʥʦʩʪʷʭ ʩ. ɻʘʪʢʘ. ʊʝʨʨʠʪʦʨʠʷ 

ʤʝʩʪʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʝʣʴʝʬʦʤ, ʛʜʝ ʯʝʨʝʜʫʶʪʩʷ ʨʦʚʥʳʝ ʧʣʘʪʦ ʠ ʥʝʚʳʩʦʢʠʝ 

ʩʦʧʢʠ ʜʦ 350 ʤ. ɸʙʩʦʣʶʪʥʳʝ ʦʪʤʝʪʢʠ ʚʳʩʦʪ ʤʝʩʪʥʦʩʪʠ 56ï75 ʤ ʥʘʜ ʫʨʦʚʥʝʤ 

ʤʦʨʷ. ʉ ʶʛʘ ʧʨʦʪʝʢʘʝʪ ʛʦʨʥʘʷ ʨʝʢʘ ʊʫʪʪʦ, ʧʨʠʪʦʢ ʨʝʢʠ ɹʦʣʴʰʘʷ ʍʘʜʷ, ʙʝʨʫʱʘʷ 

ʥʘʯʘʣʦ ʚ ʛʦʨʘʭ ʉʠʭʦʪʵ-ɸʣʠʥʷ.  

ʈʘʡʦʥ ʦʙʩʣʝʜʦʚʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦʡ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʩʦʣʥʝʯʥʦʛʦ ʩʠʷʥʠʷ ʟʘ ʛʦʜ (2115 ʯʘʩ.) ʠ ʧʦ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʡ ʨʘʜʠʘʮʠʝʡ ʦʪʥʦʩʠʪʩʷ ʢ ʟʦʥʝ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ 

ʢʦʤʬʦʨʪʘ ʩʦ ʩʣʝʜʘʤʠ ʠʟʙʳʪʦʯʥʦʛʦ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ ʦʙʣʫʯʝʥʠʷ ʣʝʪʦʤ.  

ʇʦ ʦʩʥʦʚʥʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʢʣʠʤʘʪʦ-ʢʫʨʦʨʪʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʪʝʨʨʠʪʦʨʠʠ ʦʙʩʣʝʜʦʚʘʥʥʘʷ ʤʝʩʪʥʦʩʪʴ ʦʪʥʦʩʠʪʩʷ ʢ ʣʝʯʝʙʥʳʤ ʤʝʩʪʥʦʩʪʷʤ ʦʩʦʙʦ 

ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʜʣʷ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʇʨʦʬʠʣʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ï 

ʢʣʠʤʘʪʦʙʘʣʴʥʝʦʣʦʛʠʯʝʩʢʠʡ. ʂʫʨʦʨʪʥʳʡ ʧʦʪʝʥʮʠʘʣ ʣʘʥʜʰʘʬʪʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʪʝʨʨʠʪʦʨʠʠ ʃʆʄ ʜʦʩʪʘʪʦʯʝʥ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʢʣʠʤʘʪʦʪʝʨʘʧʠʠ ʧʦ 

ʱʘʜʷʱʝ-ʪʨʝʥʠʨʫʶʱʝʤʫ ʨʝʞʠʤʫ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʢʦʤʧʣʝʢʩʥʦʡ ʢʫʨʦʨʪʥʦʡ ʪʝʨʘʧʠʠ. 

ʅʘ ʦʙʩʣʝʜʦʚʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʪʩʫʪʩʪʚʫʶʪ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʙʲʝʢʪʳ, 

ʷʚʣʷʶʱʠʝʩʷ ʠʩʪʦʯʥʠʢʘʤʠ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ. 

ʈʘʜʠʦʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʪʝʨʨʠʪʦʨʠʠ ʃʆʄ ʧʦ ʫʨʦʚʥʶ ʛʘʤʤʘ-ʬʦʥʘ ʥʝ ʚʳʷʚʠʣʘ 

ʧʨʝʚʳʰʝʥʠʷ ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ, ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʉʘʥʇʠʅ 2.66.1.2523-

09(ʅʈɹ-99/2009).  

ɺ ʧʨʝʜʝʣʘʭ ʦʙʩʣʝʜʦʚʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ ʨʘʩʧʦʣʦʞʝʥʳ ʨʘʟʚʝʜʦʯʥʳʝ 

ʩʢʚʘʞʠʥʳ, ʧʨʦʙʫʨʝʥʥʳʝ ʚ ʤʝʞʜʫʨʝʯʴʝ ʄʘʡ ï ɹʦʣʴʰʘʷ ʍʘʜʷ ʩ ʮʝʣʴʶ 

ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ (1989 ï 1991 ʛʛ.). ʉʫʤʤʘʨʥʳʝ 
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ʧʨʦʛʥʦʟʥʳʝ ʨʝʩʫʨʩʳ ʦʮʝʥʝʥʳ ʧʦ ʢʘʪʝʛʦʨʠʠ ʉ2 ʚ ʢʦʣʠʯʝʩʪʚʝ 100,8 ʤ
3/ʩʫʪ. ʈʷʜ 

ʩʢʚʘʞʠʥ ʚʜʦʣʴ ʨʝʢ ʊʫʪʪʦ ʠ ʏʠʧʦʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʙʘʟʘʤʠ ʦʪʜʳʭʘ.  

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦʜ ʨʷʜʘ ʩʢʚʘʞʠʥ (ʊʅʀʀʂʠʌ, 2016ʛ.) 

ʚʳʷʚʣʝʥʳ ʤʠʥʝʨʘʣʴʥʳʝ ʚʦʜʳ ʥʘʨʫʞʥʦʛʦ ʠ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʣʝʯʝʙʥʳʭ 

ʮʝʣʷʭ.  ʂ ʣʝʯʝʙʥʳʤ ʤʠʥʝʨʘʣʴʥʳʤ ʚʦʜʘʤ ʦʪʥʝʩʝʥʘ ʚʦʜʘ ʩʢʚʘʞʠʥʳ, 

ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚʙʣʠʟʠ ʙʘʟʳ ʦʪʜʳʭʘ çʊʫʪʪʦè. ɼʘʥʥʘʷ ʚʦʜʘ ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʝ 

ʢʨʝʤʥʠʩʪʳʭ ʪʝʨʤʘʣʴʥʳʭ ʣʝʯʝʙʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ.  

ʇʦʜʟʝʤʥʘʷ ʚʦʜʘ ʜʚʫʭ ʩʢʚʘʞʠʥ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦʙʣʠʟʦʩʪʠ ʥʘ ʣʝʚʦʤ 

ʙʝʨʝʛʫ ʨʝʢʠ, ʷʚʣʷʝʪʩʷ ʭʦʣʦʜʥʦʡ ʢʨʝʤʥʠʩʪʦʡ ʩʣʘʙʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʦʡ ʭʣʦʨʠʜʥʦ-

ʛʠʜʨʦʢʘʨʙʦʥʘʪʥʦʡ ʢʘʣʴʮʠʝʚʦ-ʥʘʪʨʠʝʚʦʡ ʩʦ ʱʝʣʦʯʥʦʡ ʨʝʘʢʮʠʝʡ ʚʦʜʥʦʡ ʩʨʝʜʳ. 

ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʘʥʥʦʡ ʚʦʜʳ ʷʚʣʷʝʪʩʷ ʝʝ ʚʳʩʦʢʘʷ ʱʝʣʦʯʥʦʩʪʴ. 

ɹʘʣʴʥʝʦʣʦʛʠʯʝʩʢʘʷ ʮʝʥʥʦʩʪʴ ʚʦʜʳ ʩʢʚʘʞʠʥ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʙʱʠʤ ʠʦʥʥʦ-ʩʦʣʝʚʳʤ 

(ʩʦʜʦʚʳʤ) ʩʦʩʪʘʚʦʤ, ʢʦʥʜʠʮʠʦʥʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʚ ʚʦʜʝ ʤʝʪʘʢʨʝʤʥʠʝʚʦʡ 

ʢʠʩʣʦʪʳ, ʛʘʟʦʚʳʤ ʩʦʩʪʘʚʦʤ ʠ ʪʝʤʧʝʨʘʪʫʨʦʡ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʢʨʠʪʝʨʠʷʤʠ 

ʦʮʝʥʢʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʚʦʜʘ ʩʢʚʘʞʠʥ ʷʚʣʷʝʪʩʷ ʤʠʥʝʨʘʣʴʥʦʡ ʧʠʪʴʝʚʦʡ ʣʝʯʝʙʥʦ-

ʩʪʦʣʦʚʦʡ.  

ʆʙʩʣʝʜʦʚʘʥʥʘʷ ʤʝʩʪʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʩʦʙʦ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʜʣʷ ʨʝʢʨʝʘʮʠʠ. 

ɾʠʚʦʧʠʩʥʳʝ ʦʢʨʝʩʪʥʦʩʪʠ ʚ ʨʘʡʦʥʝ ʧʨʦʷʚʣʝʥʠʷ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ ʩ 

ʛʝʦʣʦʛʠʯʝʩʢʠʤʠ ʠ ʣʘʥʜʰʘʬʪʥʳʤʠ ʧʘʤʷʪʥʠʢʘʤʠ ʧʨʠʨʦʜʳ ʤʦʛʫʪ ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʪʴʩʷ ʜʣʷ ʨʘʟʚʠʪʠʷ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʫʨʠʟʤʘ. ʅʘʣʠʯʠʝ ʛʦʨʥʦʡ ʨʝʢʠ ʊʫʪʪʦ 

ʫʚʝʣʠʯʠʚʘʝʪ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʤʝʩʪʥʦʩʪʠ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ 

ʩʧʝʮʠʘʣʴʥʳʭ ʚʠʜʦʚ ʢʣʠʤʘʪʦʣʝʯʝʥʠʷ, ʨʘʟʚʠʪʠʷ ʚʦʜʥʳʭ ʚʠʜʦʚ ʪʫʨʠʟʤʘ, ʨʳʙʥʦʡ 

ʣʦʚʣʠ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʧʨʝʜʝʣʘʭ ʟʦʥʳ ʚʣʠʷʥʠʷ ɹʘʡʢʘʣʦ-ɸʤʫʨʩʢʦʡ ʤʘʛʠʩʪʨʘʣʠ ʚʳʜʝʣʝʥʳ ʃʆʄ, 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʠ ʦʩʦʙʦ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʜʣʷ ʢʫʨʦʨʪʥʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ʃʘʥʜʰʘʬʪʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʪʝʨʨʠʪʦʨʠʡ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʤʝʩʪʥʦʩʪʝʡ ʦʪʣʠʯʘʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʠ ʫʥʠʢʘʣʴʥʦʩʪʴʶ ʜʣʷ ʰʠʨʦʢʦʛʦ ʨʘʟʚʠʪʠʷ 

ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʪʫʨʠʟʤʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʠ ʩʧʦʨʪʠʚʥʦ-

ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ. ʆʥʠ ʨʘʩʧʦʣʘʛʘʶʪ ʦʮʝʥʝʥʥʳʤʠ ʟʘʧʘʩʘʤʠ ʤʠʥʝʨʘʣʴʥʳʭ ʚʦʜ 

ʘʥʘʣʦʛʠ, ʢʦʪʦʨʳʭ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʣʝʯʝʙʥʦʡ ʧʨʘʢʪʠʢʝ ʠʟʚʝʩʪʥʳʭ 

ʢʫʨʦʨʪʦʚ (ɹʝʣʦʢʫʨʠʭʘ, ʂʨʘʩʥʦʷʨʩʢʦʝ ɿʘʛʦʨʴʝ, ɸʨʰʘʥ, ɻʦʨʷʯʠʥʩʢ, ʂʫʣʴʜʫʨ). 

ʋʯʠʪʳʚʘʷ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʝ ʠ ʪʨʘʥʩʧʦʨʪʥʫʶ ʜʦʩʪʫʧʥʦʩʪʴ ʠʟʫʯʝʥʥʳʭ 

ʃʆʄ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʫʨʦʨʪʥʦ-ʨʝʢʨʝʘʮʠʦʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʘʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʜʣʷ ʰʠʨʦʢʦʛʦ ʨʘʟʚʠʪʠʷ ʣʝʯʝʙʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʪʫʨʠʟʤʘ ʚ 

ʦʪʜʘʣʸʥʥʳʭ ʚʦʩʪʦʯʥʳʭ ʨʝʛʠʦʥʘʭ ʩʪʨʘʥʳ. ʉ ʮʝʣʴʶ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʣʝʯʝʙʥʳʭ 

ʤʝʩʪʥʦʩʪʝʡ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʟʘʢʨʝʧʠʪʴ ʟʘ ʥʠʤʠ ʩʪʘʪʫʩ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ 

ʪʝʨʨʠʪʦʨʠʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʚ ʩʚʷʟʠ ʩ 

ʘʢʪʠʚʠʟʘʮʠʝʡ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʡ ʤʘʛʠʩʪʨʘʣʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʩʚʦʝʥʠʶ ʦʪʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʨʘʤʢʘʭ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʧʨʦʛʨʘʤʤ ʧʦ ʨʘʟʚʠʪʠʶ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʡ ʠ ʪʫʨʠʩʪʩʢʦ-ʨʝʢʨʝʘʮʠʦʥʥʦʡ 
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ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʪʜʘʣʸʥʥʳʭ ʨʝʛʠʦʥʘʭ, ʯʪʦ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ 

ʚʥʫʪʨʝʥʥʝʛʦ ʪʫʨʠʟʤʘ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ. 
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RATIONAL DEVELOPMENT OF HYDROMINERAL RESOURCES  

FOR THE DEVELOPMENT OF MEDICAL AND RECREATIONAL ACTIVITIES  

IN THE ZONE OF INFLUENCE OF THE BAIKAL -AMUR MAINLINE  
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Abstract. The information on the resource opportunities, features of landscape and climatic 

conditions of medical and recreational territories identified in the area of previously explored mineral 

water deposits within the zone of influence of the eastern section of the Baikal-Amur Mainline (BAM) 

in the Amur Region, Zabaikalsky and Khabarovsk Territories Was systematized. The prospects for 

the development of health-improving activities on their basis are shown. 

Keywords: health-improving area, resort and recreational potential of the territory, health-improving 

tourism, BAM influence zone. 
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ʕʂʆʃʆɻʀʏɽʉʂɸʗ ʈɽɸɹʀʃʀʊɸʎʀʗ ʄɸʃʓʍ ʈɽʂ 

ʋʈɹɸʅʀɿʀʈʆɺɸʅʅʓʍ ʊɽʈʈʀʊʆʈʀʁ (ʅɸ ʇʈʀʄɽʈɽ 

ʈ. ʇɸʅʀʂʆɺʉʂʀʁ (ʇɸʅʀʂʆɺʂɸ) ɺ ɻ. ʂʈɸʉʅʆʗʈʉʂɽ) 

ɾʝʨʝʣʠʥʘ ʀ.ɺ., ʇʦʩʪʥʦʚʘ ʀ.ʉ. 

ʆʆʆ çʎʝʥʪʨ ʠʥʞʝʥʝʨʥʳʭ ʪʝʭʥʦʣʦʛʠʡè, ɹʘʨʥʘʫʣ, ʈʦʩʩʠ ̫

e-mail: zherelina@mail.ru 

ɸʥʥʦʪʘʮʠʷ. ɺʳʷʚʣʝʥʳ ʧʨʠʯʠʥʳ ʜʝʛʨʘʜʘʮʠʠ ʤʘʣʳʭ ʨʝʢ ʥʘ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. 

ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʧʣʦʪʥʦʡ ʛʦʨʦʜʩʢʦʡ 

ʟʘʩʪʨʦʡʢʠ. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʵʪʘʧʝ ʪʝʭʥʠʯʝʩʢʦʡ 

ʨʝʘʙʠʣʠʪʘʮʠʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʷʚʣʷʝʪʩʷ ʨʘʩʯʠʩʪʢʘ ʨʫʩʣʘ. ʈʘʟʨʘʙʦʪʘʥʘ çʜʦʨʦʞʥʘʷ ʢʘʨʪʘè 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʨʝʘʙʠʣʠʪʘʮʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʤʘʣʳʝ ʨʝʢʠ, 

ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, çʜʦʨʦʞʥʘʷ ʢʘʨʪʘè, ʨʝʢʘ ʇʘʥʠʢʦʚʩʢʠʡ (ʇʘʥʠʢʦʚʢʘ), ʛʦʨʦʜ 

ʂʨʘʩʥʦʷʨʩʢ  

ɺʚʝʜʝʥʠʝ  

ɺ ʉʪʨʘʪʝʛʠʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [1], 

ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʨʝʘʙʠʣʠʪʘʮʠʷ ʪʝʨʨʠʪʦʨʠʡ ʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ 

ʦʙʷʟʘʪʝʣʴʥʦʝ ʫʩʣʦʚʠʝ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ʇʨʠ ʵʪʦʤ ʧʦʜ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʝʡ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦʥʠʤʘʶʪ 

ʢʦʤʧʣʝʢʩ ʠʥʞʝʥʝʨʥʳʭ, ʩʘʥʠʪʘʨʥʦ-ʛʠʛʠʝʥʠʯʝʩʢʠʭ ʠ ʣʘʥʜʰʘʬʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʠʩʢʣʶʯʝʥʠʝ ʜʝʛʨʘʜʘʮʠʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʫʣʫʯʰʝʥʠʝ 

ʩʦʩʪʦʷʥʠʷ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ. ʕʪʠ ʤʝʨʦʧʨʠʷʪʠʷ ʨʝʘʣʠʟʫʶʪʩʷ ʚ ʨʘʤʢʘʭ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çʉʦʭʨʘʥʝʥʠʝ ʫʥʠʢʘʣʴʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚè ï ʦʜʥʦʛʦ ʠʟ 

11 ʬʝʜʝʨʘʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çʕʢʦʣʦʛʠʷè [2]. 

ʎʝʣʴʶ ʬʝʜʝʨʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ ʷʚʣʷʝʪʩʷ ʩʦʭʨʘʥʝʥʠʝ ʫʥʠʢʘʣʴʥʳʭ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʟʘ ʩʯʸʪ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ, ʨʘʩʯʠʩʪʢʠ 

ʫʯʘʩʪʢʦʚ ʨʫʩʝʣ ʨʝʢ, ʦʯʠʩʪʢʠ ʦʪ ʤʫʩʦʨʘ ʙʝʨʝʛʦʚ ʠ ʧʨʠʙʨʝʞʥʦʡ ʘʢʚʘʪʦʨʠʠ ʦʟʸʨ ʠ 

ʨʝʢ. ʂ ʫʥʠʢʘʣʴʥʳʤ ʚʦʜʥʳʤ ʦʙʲʝʢʪʘʤ, ʚ ʯʠʩʣʝ ʧʨʦʯʠʭ, ʦʪʥʦʩʷʪʩʷ ʚʦʜʥʳʝ 

ʦʙʲʝʢʪʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʛʨʘʥʠʮʘʭ ʧʦʩʝʣʝʥʠʡ ʠ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʱʠʝʩʷ 

ʥʘʩʝʣʝʥʠʝʤ ʚ ʨʝʢʨʝʘʮʠʦʥʥʳʭ ʮʝʣʷʭ. ʆʜʥʘʢʦ, ʨʝʘʣʠʟʘʮʠʷ ʧʨʦʝʢʪʦʚ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʤʘʣʳʭ ʨʝʢ, ʧʨʦʪʝʢʘʶʱʠʭ ʧʦ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʤ 

ʪʝʨʨʠʪʦʨʠʷʤ ʚ ʫʩʣʦʚʠʷʭ ʧʣʦʪʥʦʡ ʛʦʨʦʜʩʢʦʡ ʟʘʩʪʨʦʡʢʠ, ʩʦʧʨʷʞʝʥʘ ʩ ʨʷʜʦʤ 

ʧʨʦʙʣʝʤ, ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʥʘ ʧʨʠʤʝʨʝ ʨ. ʇʘʥʠʢʦʚʩʢʠʡ (ʇʘʥʠʢʦʚʢʘ). 

ʈʝʢʘ ʇʘʥʠʢʦʚʩʢʠʡ (ʇʘʥʠʢʦʚʢʘ) ʧʨʦʪʝʢʘʝʪ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʉʚʝʨʜʣʦʚʩʢʦʛʦ 

ʨʘʡʦʥʘ ʛ. ʂʨʘʩʥʦʷʨʩʢʘ (ʤʠʢʨʦʨʘʡʦʥ ʊʦʨʛʘʰʠʥʦ) ʠ ʚʧʘʜʘʝʪ ʚ ʨ. ɽʥʠʩʝʡ ʩʧʨʘʚʘ ʥʘ 

2459 ʢʤ ʦʪ ʫʩʪʴʷ. ɼʣʠʥʘ ʨʝʢʠ, ʩʦʛʣʘʩʥʦ ʩʚʝʜʝʥʠʷʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʚʦʜʥʦʛʦ 

ʨʝʝʩʪʨʘ, ʩʦʩʪʘʚʣʷʝʪ 10 ʢʤ, ʬʘʢʪʠʯʝʩʢʘʷ, ʦʧʨʝʜʝʣʝʥʥʘʷ ʌɻɹʋ çʉʨʝʜʥʝʩʠʙʠʨʩʢʦʝ 

ʋɻʄʉè, ï 7,8 ʢʤ. ɺ ʩʨʝʜʥʝʤ ʠ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʫʯʘʩʪʢʠ ʨʝʢʠ ʟʘʢʣʶʯʝʥʳ ʚ 

ʢʦʣʣʝʢʪʦʨʳ. ʉʫʤʤʘʨʥʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʨʫʩʣʘ ʚ ʢʦʣʣʝʢʪʦʨʘʭ ʩʦʩʪʘʚʣʷʝʪ 3,5 ʢʤ 

ʠʣʠ 45% ʦʪ ʜʣʠʥʳ ʚʦʜʦʪʦʢʘ. ʈʝʢʘ ʧʨʠʥʠʤʘʝʪ ʜʚʘ ʧʨʠʪʦʢʘ ʙʝʟ ʥʘʟʚʘʥʠʷ: ʣʝʚʳʡ 

ʜʣʠʥʦʡ 2,5 ʢʤ ʚʧʘʜʘʝʪ ʥʘ 4,9 ʢʤ ʦʪ ʫʩʪʴʷ, ʧʨʘʚʳʡ ʜʣʠʥʦʡ 0,7 ʢʤ ʚʧʘʜʘʝʪ ʥʘ 6,3 ʢʤ 

ʦʪ ʫʩʪʴʷ. ɺ ʚʝʨʭʥʝʤ ʪʝʯʝʥʠʠ ʨ. ʇʘʥʠʢʦʚʩʢʠʡ (ʇʘʥʠʢʦʚʢʘ) ʨʘʩʧʦʣʦʞʝʥʦ ʜʚʘ ʧʨʫʜʘ 

ʙʝʟ ʥʘʟʚʘʥʠʷ, ʦʙʨʘʟʦʚʘʥʥʳʭ ʛʨʫʥʪʦʚʳʤʠ ʧʣʦʪʠʥʘʤʠ. 
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ʊʝʨʨʠʪʦʨʠʠ, ʧʨʠʣʝʛʘʶʱʠʝ ʢ ʨ. ʇʘʥʠʢʦʚʢʠʡ (ʇʘʥʠʢʦʚʢʘ) ʠ ʝʝ ʧʨʠʪʦʢʘʤ, 

ʧʦʜʚʝʨʞʝʥʳ ʟʘʪʦʧʣʝʥʠʶ ʠ ʧʦʜʪʦʧʣʝʥʠʶ, ʦʪʤʝʯʝʥʥʳʤ ʚ 1970-ʭ, 1999, 2016, 2017, 

2018, 2020 ʠ 2021 ʛʦʜʘʭ. ʇʣʦʱʘʜʴ ʟʘʪʦʧʣʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 28,38 ʛʘ, ʧʦʜʪʦʧʣʝʥʠʷ 

ï 27,5 ʛʘ. ʅʘ ʪʝʨʨʠʪʦʨʠʷʭ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʥʝʛʘʪʠʚʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʚʦʜ, 

ʨʘʩʧʦʣʦʞʝʥʳ ʧʨʠʫʩʘʜʝʙʥʳʝ ʫʯʘʩʪʢʠ ʩ ʞʠʣʳʤʠ ʜʦʤʘʤʠ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʤʠ 

ʧʦʩʪʨʦʡʢʘʤʠ, ʦʙʱʝʩʪʚʝʥʥʳʝ ʟʜʘʥʠʷ, ʦʙʲʝʢʪʳ ʠʥʞʝʥʝʨʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

(ʜʦʨʦʛʠ, ʣʠʥʠʠ ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʤʦʩʪʦʚʳʝ ʧʝʨʝʭʦʜʳ ʠ ʪ.ʧ.). 

ʇʨʦʮʝʩʩʳ ʟʘʪʦʧʣʝʥʠʷ ʠ ʧʦʜʪʦʧʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ, ʧʨʠʣʝʛʘʶʱʠʭ ʢ 

ʨ. ʇʘʥʠʢʦʚʢʠʡ (ʇʘʥʠʢʦʚʢʘ) ʠ ʝʝ ʧʨʠʪʦʢʘʤ, ʦʙʫʩʣʦʚʣʝʥʳ ʢʘʢ ʧʨʠʨʦʜʥʳʤʠ, ʪʘʢ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ.  

ʈʝʢʘ ʇʘʥʠʢʦʚʩʢʠʡ (ʇʘʥʠʢʦʚʢʘ) ʩ ʧʨʠʪʦʢʘʤʠ ʙʝʨʫʪ ʥʘʯʘʣʦ ʥʘ ʩʝʚʝʨʥʦʤ 

ʩʢʣʦʥʝ ʊʦʨʛʘʰʠʥʩʢʦʛʦ ʭʨʝʙʪʘ ʥʘ ʚʳʩʦʪʝ 180 ʤ ɹʉ. ʋʢʣʦʥ ʨ. ʇʘʥʠʢʦʚʩʢʠʡ 

(ʇʘʥʠʢʦʚʢʘ) ʚ ʚʝʨʭʥʝʤ ʪʝʯʝʥʠʠ ʩʦʩʪʘʚʣʷʝʪ 0,005, ʣʝʚʦʛʦ ʧʨʠʪʦʢʘ ʙʝʟ ʥʘʟʚʘʥʠʷ ï 

0,009. ʇʦʩʣʝ ʚʳʭʦʜʘ ʚʦʜʦʪʦʢʦʚ ʥʘ ʚʳʨʦʚʥʝʥʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʜʦʣʠʥʳ ʨ. ɽʥʠʩʝʡ 

ʫʢʣʦʥʳ ʩʥʠʞʘʶʪʩʷ ʠ ʩʦʩʪʘʚʣʷʶʪ 0,0004-0,0005. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʝʣʴʝʬʦʤ 

ʩʥʠʞʘʶʪʩʷ ʠ ʩʢʦʨʦʩʪʠ ʪʝʯʝʥʠʷ ʚʦʜʦʪʦʢʦʚ ʦʪ 0,7 ʤ/ʩ ʥʘ ʩʝʚʝʨʥʳʭ ʩʢʣʦʥʘʭ 

ʊʦʨʛʘʰʠʥʩʢʦʛʦ ʭʨʝʙʪʘ ʜʦ 0,3 ʤ/ʩ ʥʘ ʚʳʨʦʚʥʝʥʥʦʡ ʫʯʘʩʪʢʝ ʜʦʣʠʥʳ ʨ. ɽʥʠʩʝʡ. ʇʨʠ 

ʩʥʠʞʝʥʠʠ ʩʢʦʨʦʩʪʝʡ ʪʝʯʝʥʠʷ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʚʝʨʦʷʪʥʦʩʪʴ ʚʳʭʦʜʘ ʚʦʜʳ ʥʘ ʧʦʡʤʫ, 

ʯʪʦ ʫʩʫʛʫʙʣʷʝʪ ʠʟʤʝʥʝʥʠʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʚʦʜʦʪʦʢʦʚ ʠ ʩʥʠʞʝʥʠʝ 

ʧʨʦʧʫʩʢʥʦʡ ʩʧʦʩʦʙʥʦʩʪʠ ʨʫʩʣʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʟʘʩʪʨʦʡʢʠ ʧʨʠʙʨʝʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʠ ʩʦʟʜʘʥʠʷ ʚ ʨʫʩʣʝ ʚʦʜʦʪʦʢʦʚ ʢʦʥʩʪʨʫʢʮʠʡ, ʧʨʝʧʷʪʩʪʚʫʶʱʠʭ ʩʪʦʢʫ. 

ʇʨʠʙʨʝʞʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʨ. ʇʘʥʠʢʦʚʩʢʠʡ (ʇʘʥʠʢʦʚʢʘ) ʠ ʝʝ ʧʨʠʪʦʢʦʚ 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʚʩʝʤʝʩʪʥʦ ʟʘʥʷʪʳ ʧʣʦʪʥʦʡ ʤʘʣʦʵʪʘʞʥʦʡ ʟʘʩʪʨʦʡʢʦʡ ʩ 

ʧʨʠʫʩʘʜʝʙʥʳʤʠ ʫʯʘʩʪʢʘʤʠ, ʥʝʨʝʜʢʦ ʧʦʜʭʦʜʷʱʝʡ ʢ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ. ɿʜʘʥʠʷ 

(ʬʫʥʜʘʤʝʥʪʳ ʜʦʤʦʚ) ʧʨʝʧʷʪʩʪʚʫʶʪ ʨʘʟʛʨʫʟʢʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʠ ʛʨʫʥʪʦʚʦʛʦ ʩʪʦʢʘ 

ʚ ʚʦʜʦʪʦʢʠ ï ʝʩʪʝʩʪʚʝʥʥʳʝ ʜʨʝʥʳ, ʩʦʟʜʘʚʘʷ ʟʘʩʪʦʡʥʳʝ ʦʙʣʘʩʪʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 

ʧʦʜʪʦʧʣʝʥʠʶ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʳʝ ʧʦʢʨʳʪʠʷ 

(ʙʝʪʦʥʥʳʝ ʜʦʨʦʞʢʠ, ʪʨʦʪʫʘʨʥʘʷ ʧʣʠʪʢʘ, ʢʨʳʰʠ ʟʜʘʥʠʡ ʠ ʜʨ.) ʧʨʝʧʷʪʩʪʚʫʶʪ 

ʬʠʣʴʪʨʘʮʠʠ ʜʦʞʜʝʚʳʭ ʠ ʪʘʣʳʭ ʚʦʜ ʚ ʛʨʫʥʪ, ʯʪʦ ʫʚʝʣʠʯʠʚʘʝʪ ʦʙʲʝʤ ʧʦʩʪʫʧʣʝʥʠʷ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʩ ʚʦʜʦʩʙʦʨʘ ʚ ʧʝʨʠʦʜʳ ʧʦʣʦʚʦʜʠʡ ʠ ʧʘʚʦʜʢʦʚ, ʚʳʟʳʚʘʷ 

ʨʦʩʪ ʫʨʦʚʥʷ ʚʳʩʦʢʠʭ ʚʦʜ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʧʨʦʠʩʭʦʜʠʪ ʚʳʭʦʜ ʚʦʜʳ ʥʘ ʧʦʡʤʫ ʠ 

ʟʘʪʦʧʣʝʥʠʝ ʪʝʨʨʠʪʦʨʠʠ. ʆʛʦʨʦʜʳ, ʨʘʟʤʝʱʝʥʥʳʝ ʚ ʙʝʨʝʛʦʚʦʡ ʧʦʣʦʩʝ (ʜʘʣʝʝ ï ɹʇ), 

ʫʚʝʣʠʯʠʚʘʶʪ ʪʚʝʨʜʳʡ ʩʪʦʢ, ʩʧʦʩʦʙʩʪʚʫʷ ʟʘʠʣʝʥʠʶ ʨʫʩʣʘ. 

ɺ ʮʝʣʷʭ ʟʘʱʠʪʳ ʦʪ ʟʘʪʦʧʣʝʥʠʷ ʤʝʩʪʥʳʝ ʞʠʪʝʣʠ ʭʦʟʩʧʦʩʦʙʦʤ ʩʦʟʜʘʶʪ 

ʟʘʱʠʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ ʚ ʨʫʩʣʝ ʚʦʜʦʪʦʢʦʚ, ʚʳʩʪʠʣʘʶʪ ʨʫʩʣʦ ʠ ʙʝʨʝʛʘ ʩʫʛʣʠʥʢʦʤ, 

ʩʦʟʜʘʚʘʷ çʛʣʠʥʷʥʳʡ ʟʘʤʦʢè. ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʫʯʘʩʪʢʦʚ ʨʫʩʣʘ, ʫʢʨʝʧʣʝʥʥʳʭ 

ʭʦʟʩʧʦʩʦʙʦʤ, ʥʘ ʨ. ʇʘʥʠʢʦʚʩʢʠʡ (ʇʘʥʠʢʦʚʢʘ) ʩʦʩʪʘʚʣʷʝʪ 584,9 ʤ, ʣʝʚʦʛʦ ʧʨʠʪʦʢʘ 

ï 315,1 ʤ. ʉʫʞʝʥʠʝ ʨʫʩʣʘ, ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʳʝ ʙʝʨʝʛʘ ʠ ʜʥʦ ʨʝʢʠ ʧʨʝʧʷʪʩʪʚʫʶʪ 

ʬʠʣʴʪʨʘʮʠʠ ʚʦʜʳ ʚ ʛʨʫʥʪ, ʫʚʝʣʠʯʠʚʘʶʪ ʫʨʦʚʥʠ ʚʦʜʳ ʚ ʚʦʜʦʪʦʢʘʭ ʥʘ ʩʫʞʝʥʥʳʭ 

ʫʯʘʩʪʢʘʭ, ʯʪʦ ʥʝ ʨʝʰʘʝʪ, ʘ ʫʩʫʛʫʙʣʷʝʪ ʧʨʦʙʣʝʤʫ ʟʘʪʦʧʣʝʥʠʷ ʧʨʠʙʨʝʞʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ. 

ʋʩʫʛʫʙʣʷʶʪ ʧʨʦʙʣʝʤʫ ʟʘʪʦʧʣʝʥʠʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʟʘʙʦʨʳ, ʧʝʨʝʩʝʢʘʶʱʠʝ 

ʨʫʩʣʦ ʨ. ʇʘʥʠʢʦʚʩʢʠʡ (ʇʘʥʠʢʦʚʢʘ) ʠ ʝʝ ʧʨʠʪʦʢʦʚ ʥʘ ʫʨʦʚʥʝ ʙʨʦʚʦʢ. ɺ ʧʝʨʠʦʜ 
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ʚʳʩʦʢʠʭ ʚʦʜ ʦʥʠ ʩʦʟʜʘʶʪ ʧʦʜʧʦʨ ʚʳʰʝ ʧʦ ʪʝʯʝʥʠʶ, ʥʝ ʜʘʚʘʷ ʚʦʜʝ ʩʚʦʙʦʜʥʦ 

ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʚʥʠʟ ʧʦ ʨʫʩʣʫ ʠ ʧʦʡʤʝ. ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʨʝʰʝʪʢʠ ʤʝʞʜʫ 

ʥʠʟʦʤ ʟʘʙʦʨʘ ʠ ʜʥʦʤ ʚʦʜʦʪʦʢʘ, ʘ ʪʘʢʞʝ ʥʘ ʚʦʜʦʧʨʦʧʫʩʢʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ 

ʟʘʙʠʚʘʶʪʩʷ ʤʫʩʦʨʦʤ, ʧʨʝʧʷʪʩʪʚʫʷ ʩʚʦʙʦʜʥʦʤʫ ʧʨʦʭʦʞʜʝʥʠʶ ʚʦʜʳ, ʯʪʦ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʟʘʪʦʧʣʝʥʠʶ ʧʨʠʣʝʛʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʇʨʝʧʷʪʩʪʚʫʶʪ ʩʪʦʢʫ ʟʘʨʦʩʣʠ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ 

ʨʫʩʣʝ ʠ ʧʦ ʙʝʨʝʛʘʤ ʚʦʜʦʪʦʢʦʚ, ʟʘʩʦʨʝʥʠʝ ʨʫʩʣʘ ʙʳʪʦʚʳʤ ʠ ʩʪʨʦʠʪʝʣʴʥʳʤ 

ʤʫʩʦʨʦʤ, ʘ ʪʘʢʞʝ ʨʘʟʤʝʱʝʥʠʝ ʚ ʨʫʩʣʝ ʟʘʙʨʦʰʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. 

ɺ ʥʠʞʥʝʤ ʪʝʯʝʥʠʠ ʨʫʯʴʷ ʙʝʟ ʥʘʟʚʘʥʠʷ (ʣʝʚʦʛʦ ʧʨʠʪʦʢʘ) ʝʞʝʛʦʜʥʦʝ 

ʟʘʪʦʧʣʝʥʠʝ ʪʝʨʨʠʪʦʨʠʡ ʚʳʟʳʚʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʥʘʣʝʜʠ ʚ ʟʘʙʦʣʦʯʝʥʥʦʤ 

ʧʦʥʠʞʝʥʠʠ ʨʝʣʴʝʬʘ. ɺ ʩʨʝʜʥʝʤ ʪʝʯʝʥʠʠ ʵʪʦʛʦ ʨʫʯʴʷ ʟʠʤʦʡ 2021 ʛʦʜʘ ʟʘʪʦʧʣʝʥʠʝ 

ʥʘʣʝʜʥʳʤʠ ʚʦʜʘʤʠ ʙʳʣʦ ʚʳʟʚʘʥʦ ʟʘʩʦʨʝʥʠʝʤ ʠ ʧʝʨʝʤʝʨʟʘʥʠʝʤ ʚʦʜʦʧʨʦʧʫʩʢʥʦʛʦ 

ʩʦʦʨʫʞʝʥʠʷ ʚ ʥʘʩʳʧʠ ʜʦʨʦʛʠ ʧʦ ʫʣ. ʅʦʚʘʪʦʨʩʢʘʷ. 

ɺ ʮʝʣʷʭ ʧʨʦʧʫʩʢʘ ʚʦʜ ʨ. ʇʘʥʠʢʦʚʩʢʠʡ (ʇʘʥʠʢʦʚʢʘ) ʠ ʝʝ ʧʨʠʪʦʢʦʚ ʚ ʪʝʣʝ 

ʥʘʩʳʧʠ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ, ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʠ, ʧʣʦʱʘʜʦʢ ʠ ʧʝʰʝʭʦʜʥʳʭ 

ʧʝʨʝʭʦʜʦʚ ʩʦʟʜʘʥʳ ʚʦʜʦʧʨʦʧʫʩʢʥʳʝ ʩʦʦʨʫʞʝʥʠʷ, ʥʝʢʦʪʦʨʳʝ ʠʟ ʥʠʭ ʟʘʠʣʝʥʳ, 

ʥʫʞʜʘʶʪʩʷ ʚ ʢʘʧʠʪʘʣʴʥʦʤ ʨʝʤʦʥʪʝ ʠʣʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʯʪʦ ʩʥʠʞʘʝʪ ʠʭ 

ʧʨʦʧʫʩʢʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʩʦʟʜʘʝʪ ʫʛʨʦʟʫ ʟʘʪʦʧʣʝʥʠʷ. 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʟʘʪʦʧʣʝʥʠʝ ʠ ʧʦʜʪʦʧʣʝʥʠʝ ʪʝʨʨʠʪʦʨʠʡ, ʧʨʠʣʝʛʘʶʱʠʭ ʢ 

ʨ. ʇʘʥʠʢʦʚʩʢʠʡ (ʇʘʥʠʢʦʚʢʘ) ʠ ʝʝ ʧʨʠʪʦʢʘʤ, ʚʳʟʚʘʥʦ ʥʝ ʩʪʦʣʴʢʦ ʧʨʠʨʦʜʥʳʤʠ 

ʬʘʢʪʦʨʘʤʠ, ʩʢʦʣʴʢʦ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ, ʘ ʠʤʝʥʥʦ ʥʘʨʫʰʝʥʠʝʤ ʨʝʞʠʤʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʦʜʦʦʭʨʘʥʦʡ ʟʦʥʳ (ʜʘʣʝʝ ï ɺʆɿ), ʧʨʠʙʨʝʞʥʳʭ ʟʘʱʠʪʥʳʭ ʪʝʨʨʠʪʦʨʠʡ (ʜʘʣʝʝ ï ʇɿʇ) 

ʠ ɹʇ ʚʦʜʦʪʦʢʦʚ. 
ʊʝʨʨʠʪʦʨʠʷ ɺʆɿ ʠ ʇɿʇ ʨ. ʇʘʥʠʢʦʚʩʢʠʡ (ʇʘʥʠʢʦʚʢʘ) ʠ ʝʝ ʧʨʠʪʦʢʦʚ ʧʣʦʪʥʦ 

ʟʘʩʪʨʦʝʥʘ ʞʠʣʳʤʠ ʜʦʤʘʤʠ ʥʝ ʚʩʝʛʜʘ ʦʙʦʨʫʜʦʚʘʥʥʳʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ ʦʭʨʘʥʫ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʦʪ ʟʘʛʨʷʟʥʝʥʠʷ, ʟʘʩʦʨʝʥʠʷ, ʟʘʠʣʝʥʠʷ ʠ 

ʠʩʪʦʱʝʥʠʷ ʚʦʜ [3, ʩʪ. 65, ʯ. 16]. ɺ ʥʘʨʫʰʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʯ. 15, ʩʪ. 65 ɺʦʜʥʦʛʦ 

ʢʦʜʝʢʩʘ ʈʌ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʚʠʞʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʧʦ ʜʦʨʦʛʘʤ, ʥʝ 

ʠʤʝʶʱʠʤ ʪʚʝʨʜʦʝ ʧʦʢʨʳʪʠʝ, ʠ ʠʭ ʩʪʦʷʥʢʘ ʚ ʩʧʝʮʠʘʣʴʥʦ ʥʝ ʦʙʦʨʫʜʦʚʘʥʥʳʭ ʤʝʩʪʘʭ.  

ɺ ʛʨʘʥʠʮʘʭ ɹʇ, ʚ ʥʘʨʫʰʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʯ. 8, ʩʪ. 6 ɺʦʜʥʦʛʦ ʢʦʜʝʢʩʘ ʈʌ, 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʚʩʝʤʝʩʪʥʦ ʥʝ ʦʙʝʩʧʝʯʝʥʦ ʧʨʘʚʦ ʛʨʘʞʜʘʥ ʧʦʣʴʟʦʚʘʪʴʩʷ ʵʪʦʡ 

ʪʝʨʨʠʪʦʨʠʝʡ ʜʣʷ ʧʝʨʝʜʚʠʞʝʥʠʷ ʠ ʧʨʝʙʳʚʘʥʠʷ ʦʢʦʣʦ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʫʯʘʩʪʢʦʚ ɹʇ ʇʘʥʠʢʦʚʩʢʠʡ (ʇʘʥʠʢʦʚʢʘ) ʠ ʝʝ ʧʨʠʪʦʢʦʚ, ʦʛʦʨʦʞʝʥʥʳʭ 

ʟʘʙʦʨʘʤʠ, ʙʝʟ ʜʦʩʪʫʧʘ ʢ ʚʦʜʥʳʤ ʦʙʲʝʢʪʘʤ, ʩʦʩʪʘʚʣʷʝʪ 1,3 ʢʤ. 

ʆʛʨʘʥʠʯʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʚʦʜʥʳʤ ʦʙʲʝʢʪʘʤ ʚʩʣʝʜʩʪʚʠʝ ʧʨʘʢʪʠʯʝʩʢʠ 

ʧʦʚʩʝʤʝʩʪʥʦʡ ʟʘʩʪʨʦʡʢʠ ɹʇ, ʥʘʣʠʯʠʝ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʢʨʫʧʥʦʛʘʙʘʨʠʪʥʳʭ ʧʨʝʜʤʝʪʦʚ 

ʚ ʨʫʩʣʝ ʠ ʧʦ ʙʝʨʝʛʘʤ ʚʦʜʦʪʦʢʦʚ, ʧʨʝʛʨʘʞʜʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʚʦʜʥʳʤ ʦʙʲʝʢʪʘʤ ʟʘʙʦʨʘʤʠ 

ʧʨʝʧʷʪʩʪʚʫʝʪ ʚʳʧʦʣʥʝʥʠʶ ʨʘʙʦʪ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʨ. ʇʘʥʠʢʦʚʢʘ 

(ʇʘʥʠʢʦʚʩʢʠʡ) ʠ ʝʝ ʧʨʠʪʦʢʦʚ, ʟʘʱʠʪʝ ʥʘʩʝʣʝʥʠʷ ʠ ʪʝʨʨʠʪʦʨʠʠ ʦʪ ʟʘʪʦʧʣʝʥʠʷ ʠ 

ʧʦʜʪʦʧʣʝʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʵʪʘʧʝ ʪʝʭʥʠʯʝʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ [2] ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʤʝʨ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʥʝʛʘʪʠʚʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʜ ʠ ʣʠʢʚʠʜʘʮʠʠ ʝʛʦ ʧʦʩʣʝʜʩʪʚʠʡ [3, ʩʪ. 67.1] ʷʚʣʷʝʪʩʷ ʨʘʩʯʠʩʪʢʘ 

ʨʫʩʣʘ. 
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ɺ ʧʨʦʛʨʘʤʤʥʦʤ ʢʦʤʧʣʝʢʩʝ HEC-RAS (www.hec.usace.army.mil) ʩ 

ʨʘʩʰʠʨʝʥʠʝʤ ArcView HEC-GEORAS, ʨʝʰʘʶʱʠʤ ʦʜʥʦʤʝʨʥʫʶ ʟʘʜʘʯʫ 

ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʠʣʠ ʥʝʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʜʚʠʞʝʥʠʷ ʚʦʜʳ ʥʘ ʦʩʥʦʚʝ ʫʨʘʚʥʝʥʠʡ 

ʉʝʥ-ɺʝʥʘʥʘ, ʚʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʠ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʝʡ ʚʦʜʳ ʚ ʚʦʜʦʪʦʢʝ 

ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʬʠʣʠʨʦʚʘʥʠʷ ʨʫʩʣʘ. ɻʝʦʤʝʪʨʠʯʝʩʢʠʝ ʜʘʥʥʳʝ ʨ. ʇʘʥʠʢʦʚʩʢʠʡ 

(ʇʘʥʠʢʦʚʢʘ) ʠ ʝʝ ʧʨʠʪʦʢʦʚ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʧʨʦʛʨʘʤʤʝ ʜʣʷ ʨʘʩʯʝʪʘ (ʨʝʯʥʘʷ ʩʝʪʴ, 

ʧʦʧʝʨʝʯʥʳʝ ʧʨʦʬʠʣʠ, ʦʪʤʝʪʢʠ ʙʨʦʚʦʢ), ʦʧʨʝʜʝʣʝʥʳ ʥʘ ʦʩʥʦʚʝ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʜʝʟʠʯʝʩʢʠʭ ʠ ʠʥʞʝʥʝʨʥʦ-ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ, ʘ ʪʘʢʞʝ 

ʠʥʬʦʨʤʘʮʠʷ ʦ ʨʝʣʴʝʬʝ ʤʘʩʰʪʘʙʘ 1:2000 ʥʘ ʠʩʩʣʝʜʫʝʤʫʶ ʪʝʨʨʠʪʦʨʠʶ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʫʯʪʝʥʳ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ 11 ʚʦʜʦʧʨʦʧʫʩʢʦʚ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʨʫʩʣʝ ʨ. ʇʘʥʠʢʦʚʩʢʠʡ (ʇʘʥʠʢʦʚʢʘ) ʠ ʝʝ ʧʨʠʪʦʢʦʚ. ʈʘʩʯʝʪʳ 

ʚʳʧʦʣʥʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ ʫʨʘʚʥʝʥʠʡ ʛʠʜʨʘʚʣʠʢʠ ʜʣʷ 

ʚʦʜʦʧʨʦʧʫʩʢʥʦʡ ʪʨʫʙʳ ʩ ʫʯʝʪʦʤ ʧʦʪʝʨʴ ʚ ʩʪʨʫʢʪʫʨʝ. 

ʇʨʠ ʢʘʣʠʙʨʦʚʢʝ ʤʦʜʝʣʠ ʜʣʷ ʧʦʜʙʦʨʘ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʰʝʨʦʭʦʚʘʪʦʩʪʠ ʨʫʩʣʘ 

ʠ ʧʦʡʤʳ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʚʝʜʝʥʠʷ ʦʙ ʦʪʤʝʪʢʘʭ ʚʳʩʦʢʠʭ ʚʦʜ ʧʦ ʦʧʨʦʩʘʤ 

ʩʪʘʨʦʞʠʣʦʚ ʚ ʫʩʣʦʚʠʷʭ ʧʨʦʭʦʞʜʝʥʠʷ ʧʦʣʦʚʦʜʴʷ 2021 ʛ. ʠ ʜʘʥʥʳʝ ʠʟʤʝʨʝʥʥʳʭ 

ʨʘʩʭʦʜʦʚ ʚʦʜʳ. ʈʝʟʫʣʴʪʘʪʳ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʠ ʠʜʝʘʣʴʥʳʭ 

ʫʩʣʦʚʠʷʭ (ʨʘʩʯʠʩʪʢʘ ʦʪ ʜʨʝʚʝʩʥʦ-ʢʫʩʪʘʨʥʠʢʦʚʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʪʚʝʨʜʳʭ 

ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ, ʜʝʤʦʥʪʘʞ ʩʦʦʨʫʞʝʥʠʡ ʠ ʢʦʥʩʪʨʫʢʮʠʡ, ʧʦʩʪʨʦʝʥʥʳʭ 

ʭʦʟʩʧʦʩʦʙʦʤ, ʟʘʙʦʨʦʚ, ʨʝʤʦʥʪ ʚʦʜʦʧʨʦʧʫʩʥʳʭ ʩʦʦʨʫʞʝʥʠʡ) ʚʦʜʦʧʨʦʧʫʩʢʥʳʝ 

ʩʦʦʨʫʞʝʥʠʷ ʩʧʨʘʚʣʷʶʪʩʷ ʩ ʧʨʦʧʫʩʢʦʤ ʨʘʩʯʝʪʥʳʭ ʨʘʩʭʦʜʦʚ ʚʦʜʳ 5 % 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ.  

ʆʧʨʝʜʝʣʝʥʳ ʫʯʘʩʪʢʠ ʨʫʩʣʘ, ʥʫʞʜʘʶʱʠʝʩʷ ʚ ʨʘʩʯʠʩʪʢʝ, ʦʧʪʠʤʘʣʴʥʳʝ 

ʧʘʨʘʤʝʪʨʳ ʨʫʩʣʘ, ʧʨʦʧʫʩʢʘʶʱʠʝ ʨʘʩʭʦʜ 5% ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ (ʪʘʙʣʠʮʘ 1).  

ɿʘʣʦʞʝʥʠʝ ʦʪʢʦʩʦʚ ʧʨʠʥʷʪʦ 1:1,5 [4, ʪʘʙʣ. ʇ.2]. ʇʨʠ ʟʘʜʘʥʥʳʭ ʧʘʨʘʤʝʪʨʘʭ 

ʨʘʩʯʠʩʪʢʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʧʦʣʥʘʷ ʟʘʱʠʪʘ ʪʝʨʨʠʪʦʨʠʠ ʦʪ ʟʘʪʦʧʣʝʥʠʷ ʧʨʠ 

ʧʦʣʦʚʦʜʴʷʭ ʠ ʧʘʚʦʜʢʘʭ 5% ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ. 

ʊʘʙʣʠʮʘ 1 ï ʇʘʨʘʤʝʪʨʳ ʨʫʩʣʘ ʨ. ʇʘʥʠʢʦʚʩʢʠʡ (ʇʘʥʠʢʦʚʢʘ) ʠ ʝʝ ʧʨʠʪʦʢʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ 

ʧʨʦʧʫʩʢʘ ʚʳʩʦʢʠʭ ʚʦʜ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ 5% 
ʅʦʤʝʨ 

ʫʯʘʩʪʢʘ 

ɺʦʜʥʳʡ ʦʙʲʝʢʪ ʈʘʩʩʪʦʷʥʠʝ ʦʪ 

ʫʩʪʴʷ, ʢʤ 

ɼʣʠʥʘ ʫʯʘʩʪʢʦʚ 

ʨʘʩʯʠʩʪʢʠ, ʢʤ 

ʇʘʨʘʤʝʪʨʳ, ʤ 

ʛʣʫʙʠʥʘ ʰʠʨʠʥʘ 

ʧʦ ʜʥʫ 

ʰʠʨʠʥʘ 

ʧʦ ʚʝʨʭʫ 

1 ʨ. ʇʘʥʠʢʦʚʩʢʠʡ 

(ʇʘʥʠʢʦʚʢʘ) 

3,1-4,9 1,8 1,0 1,0 4,0 

2 ʨ. ʇʘʥʠʢʦʚʩʢʠʡ 

(ʇʘʥʠʢʦʚʢʘ) 

4,9 ï 6,3 1,4 1,0 0,5 3,5 

3 ʨʫʯʝʡ ʙʝʟ 

ʥʘʟʚʘʥʠʷ (4,9 ʢʤ 

ʦʪ ʫʩʪʴʷ ʨ. 

ʇʘʥʠʢʦʚʩʢʠʡ 

(ʇʘʥʠʢʦʚʢʘ) 

0-1,8 1,8 0,6 0,5 2,3 

4 ʨʫʯʝʡ ʙʝʟ 

ʥʘʟʚʘʥʠʷ (1,2 ʢʤ 

ʦʪ ʫʩʪʴʷ ʨʫʯʴʷ ʙʝʟ 

ʥʘʟʚʘʥʠʷ) 

0-0,2 0,2 0,6 0,5 2,3 

 ʀʪʦʛʦ  5,2    

http://www.hec.usace.army.mil/
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ɺ ʮʝʣʷʭ ʩʦʙʣʶʜʝʥʠʷ ʧʨʦʝʢʪʥʦʛʦ ʫʢʣʦʥʘ ʜʥʘ ʚʦʜʦʪʦʢʦʚ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ 

ʨʘʩʯʠʱʘʝʤʳʭ ʫʯʘʩʪʢʦʚ ʥʝʦʙʭʦʜʠʤʦ ʧʘʨʘʣʣʝʣʴʥʦ ʚʳʧʦʣʥʠʪʴ ʨʘʙʦʪʳ ʧʦ 

ʜʝʤʦʥʪʘʞʫ, ʢʘʧʠʪʘʣʴʥʦʤʫ ʨʝʤʦʥʪʫ ʠʣʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʚʦʜʦʧʨʦʧʫʩʢʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ ʠ ʤʦʩʪʦʚʳʭ ʧʝʨʝʭʦʜʦʚ, ʚ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ. 

ʆʩʫʱʝʩʪʚʣʝʥʠʝ ʤʝʨ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʜ ʠ 

ʣʠʢʚʠʜʘʮʠʠ ʝʛʦ ʧʦʩʣʝʜʩʪʚʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʨʘʩʯʠʩʪʢʘ ʨʫʩʣʘ ʨʝʢ, ʦʪʥʦʩʠʪʩʷ ʢ 

ʧʦʣʥʦʤʦʯʠʷʤ ʩʫʙʲʝʢʪʘ ʈʌ [3, 5]. ɺ ʦʪʥʦʰʝʥʠʠ ʨ. ʇʘʥʠʢʦʚʩʢʠʡ (ʇʘʥʠʢʦʚʢʘ) ï 

ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ʚ ʣʠʮʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʵʢʦʣʦʛʠʠ ʠ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ. ʆʜʥʘʢʦ ʚʳʧʦʣʥʝʥʠʶ 

ʵʪʠʭ ʨʘʙʦʪ ʧʨʝʧʷʪʩʪʚʫʝʪ: 

ï ʧʨʝʛʨʘʞʜʝʥʠʝ ʜʦʩʪʫʧʘ ʢ ʚʦʜʥʳʤ ʦʙʲʝʢʪʘʤ ʟʘʙʦʨʘʤʠ, ʦʛʨʘʞʜʘʶʱʠʤʠ 

ʯʘʩʪʥʳʝ ʫʯʘʩʪʢʠ (19 ʫʯʘʩʪʢʦʚ); 

ï ʟʘʩʪʨʦʡʢʘ ɹʇ ʥʘ ʟʘʢʦʥʥʳʭ ʦʩʥʦʚʘʥʠʷʭ (63 ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʘ ʚʳʜʝʣʝʥʳ 

ʠ ʚʢʣʶʯʝʥʳ ʚ ɽɻʈʅ) ʠ ʩʘʤʦʟʘʭʚʘʪ ʟʝʤʣʠ (124 ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʘ) ʥʝ 

ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʤʠʥʠʤʘʣʴʥʫʶ ʰʠʨʠʥʫ ʧʦʣʦʩʳ ʧʨʦʠʟʚʦʜʩʪʚʘ ʨʘʙʦʪ, 

ʩʦʩʪʘʚʣʷʶʱʫʶ 5 ʤ ʦʪ ʫʨʝʟʘ ʚʦʜʳ, ʧʨʠ ʫʩʣʦʚʠʠ ʨʘʙʦʪʳ ʤʠʥʠ-ʪʝʭʥʠʢʠ, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʠʥʠʤʘʣʴʥʦʡ ʰʠʨʠʥʝ ɹʇ; 

ï ʨʘʟʤʝʱʝʥʠʝ ʚ ʨʫʩʣʝ ʚʦʜʦʧʨʦʧʫʩʢʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʟʘʱʠʪʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ, ʧʦʩʪʨʦʝʥʥʳʭ ʭʦʟʩʧʦʩʦʙʦʤ, ʙʝʩʭʦʟʷʡʥʳʭ ʦʙʲʝʢʪʦʚ, ʚʨʝʤʝʥʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘʙʦʨʦʚ; 

ï ʟʘʢʫʩʪʘʨʝʥʥʦʩʪʴ ɹʇ ʠ ʨʫʩʣʘ, ʨʘʟʤʝʱʝʥʠʝ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʩʚʘʣʦʢ. 

ɺʳʧʦʣʥʝʥʠʝ ʵʪʠʭ ʨʘʙʦʪ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʧʦʣʥʦʤʦʯʠʷʤ ʜʨʫʛʠʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ, ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʳʤ 

ʫʩʣʦʚʠʝʤ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤ ʨʘʩʯʠʩʪʢʫ ʨʫʩʣʘ ʨ. ʇʘʥʠʢʦʚʩʢʠʡ (ʇʘʥʠʢʦʚʢʘ). 

ʅʘʯʠʥʘʷ ʩ 2012 ʛʦʜʘ ʜʣʷ ʨʝʰʝʥʠʷ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʟʘʜʘʯ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ çʜʦʨʦʞʥʳʝ ʢʘʨʪʳè ï ʜʝʪʘʣʴʥʳʡ ʢʦʤʧʣʝʢʩʥʳʡ ʧʣʘʥ, 

ʧʦʰʘʛʦʚʳʡ ʩʮʝʥʘʨʠʡ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ [6]. ʕʪʦʪ ʠʥʩʪʨʫʤʝʥʪ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʙʳʣ ʧʨʠʤʝʥʝʥ ʠ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʨ. ʇʘʥʠʢʦʚʩʢʠʡ (ʇʘʥʠʢʦʚʢʘ), ʦʩʥʦʚʥʳʤ 

ʤʝʨʦʧʨʠʷʪʠʝ ʢʦʪʦʨʦʡ ʩʪʘʣʘ ʨʘʩʯʠʩʪʢʘ ʨʫʩʣʘ ʨʝʢʠ. ʋʯʘʩʪʥʠʢʠ çʜʦʨʦʞʥʦʡ ʢʘʨʪʳè 

ʦʙʲʝʤʳ ʠ ʧʝʨʠʦʜ (ʚ ʨʘʤʢʘʭ ʤʘʪʝʨʠʘʣʦʚ ʜʦʢʣʘʜʘ ʫʢʘʟʘʥʳ ʙʝʟ ʧʨʠʚʷʟʢʠ ʢ 

ʢʘʣʝʥʜʘʨʥʳʤ ʜʘʪʘʤ) ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2. ɺʳʧʦʣʥʝʥʠʝ 

çʜʦʨʦʞʥʦʡ ʢʘʨʪʳè ʢʦʥʪʨʦʣʠʨʫʝʪ ɽʥʠʩʝʡʩʢʦʝ ʙʘʩʩʝʡʥʦʚʦʝ ʚʦʜʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ï 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʡ ʦʨʛʘʥ ʌʝʜʝʨʘʣʴʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʝ ʬʫʥʢʮʠʠ ʧʦ ʦʢʘʟʘʥʠʶ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʩʣʫʛ ʠ ʫʧʨʘʚʣʝʥʠʶ ʬʝʜʝʨʘʣʴʥʳʤ ʠʤʫʱʝʩʪʚʦʤ ʚ ʩʬʝʨʝ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ [7]. 

ʉʪʦʠʤʦʩʪʴ ʨʘʙʦʪ ʧʦ ʨʘʩʯʠʩʪʢʝ ʨʫʩʣʘ ʨ. ʇʘʥʠʢʦʚʩʢʠʡ (ʇʘʥʠʢʦʚʢʘ) ʠ ʝʝ 

ʧʨʠʪʦʢʦʚ ʦʮʝʥʝʥʘ ʧʦ ʧʨʦʝʢʪʘʤ-ʘʥʘʣʦʛʘʤ ʠ ʩʦʩʪʘʚʠʣʘ 18,9 ʤʣʥ. ʨʫʙ. ʚ ʮʝʥʘʭ 2021 

ʛʦʜʘ. ʇʨʦʛʥʦʟʥʳʡ (ʦʞʠʜʘʝʤʳʡ) ʫʱʝʨʙ ʦʪ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʜ, 

ʨʘʩʩʯʠʪʘʥʥʳʡ ʧʦ ʤʝʪʦʜʠʢʝ ʌɻɹʋ çɺʀʕʄʉè [8] ï 165,5 ʤʣʥ. ʨʫʙʣʝʡ ʚ ʮʝʥʘʭ 

2021 ʛʦʜʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʧʨʦʝʢʪ ʦʮʝʥʝʥ ʢʘʢ ʵʬʬʝʢʪʠʚʥʳʡ ʩ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ 8,8. 
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ʊʘʙʣʠʮʘ 2 ï çɼʦʨʦʞʥʘʷ ʢʘʨʪʘè ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʨ. ʇʘʥʠʢʦʚʩʢʠʡ (ʇʘʥʠʢʦʚʢʘ) ʠ ʝʝ 

ʧʨʠʪʦʢʦʚ ʚ ʛʨʘʥʠʮʘʭ ʛ. ʂʨʘʩʥʦʷʨʩʢʘ 
ˉ ʧ\ʧ ɺʠʜ ʨʘʙʦʪ ʆʙʲʝʤ ʨʘʙʦʪ ʇʝʨʠʦʜ 

ʚʳʧʦʣʥʝʥʠʷ 

ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʦʨʛʘʥ 

/ʦʨʛʘʥʠʟʘʮʠʷ ʝʜʠʥʠʮʘ 

ʠʟʤʝʨʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʦ 

ʝʜʠʥʠʮ 

1 ʈʘʩʯʠʩʪʢʘ ʨʫʩʣʘ 

ʨ. ʇʘʥʠʢʦʚʩʢʠʡ (ʇʘʥʠʢʦʚʢʘ) ʠ 

ʝʝ ʧʨʠʪʦʢʦʚ 

ʢʤ 5,2 2023 ʛ. ʄʠʥʠʩʪʝʨʩʪʚʦ ʵʢʦʣʦʛʠʠ ʠ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ 

ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ 

2 ʆʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʘ ʢ 

ʚʦʜʥʳʤ ʦʙʲʝʢʪʘʤ ʦʙʱʝʛʦ 

ʧʦʣʴʟʦʚʘʥʠʷ, ʚ ʪ.ʯ.: 

  ʜʦ ʥʘʯʘʣʘ 

ʨʘʩʯʠʩʪʢʠ ʨʫʩʣʘ 

ɼʝʧʘʨʪʘʤʝʥʪ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʠʤʫʱʝʩʪʚʘ ʠ ʟʝʤʝʣʴʥʳʭ 

ʦʪʥʦʰʝʥʠʡ 

ʘʜʤʠʥʠʩʪʨʘʮʠʠ 

ʛ. ʂʨʘʩʥʦʷʨʩʢʘ, 

ʂʨʘʩʥʦʷʨʩʢʘʷ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʘʷ 

ʧʨʦʢʫʨʘʪʫʨʘ, 

ʋʧʨʘʚʣʝʥʠʝ ʈʦʩʨʝʝʩʪʨʘ ʧʦ 

ʂʨʘʩʥʦʷʨʩʢʦʤʫ ʢʨʘʶ 

ï ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ, 

ʚʳʜʝʣʝʥʥʳʝ ʚ ɹʇ 

ʟʝʤʝʣʴʥʳʡ 

ʫʯʘʩʪʦʢ 

63 

ï ʩʘʤʦʟʘʭʚʘʪ ɹʇ ʟʝʤʝʣʴʥʳʡ 

ʫʯʘʩʪʦʢ 

124 

3 ʈʘʙʦʪʘ ʩ ʥʘʩʝʣʝʥʠʝʤ ʤʢʨ. 

çʊʦʨʛʘʰʠʥʦè ʧʦ 

ʦʩʚʦʙʦʞʜʝʥʠʶ ɹʇ 

    

3.1 ɼʝʤʦʥʪʘʞ ʚʨʝʤʝʥʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ ʚ ʧʨʠʙʨʝʞʥʦʡ 

ʧʦʣʦʩʝ 

ʤ 1309,7 ʜʦ ʥʘʯʘʣʘ 

ʨʘʩʯʠʩʪʢʠ ʨʫʩʣʘ 

ɸʜʤʠʥʠʩʪʨʘʮʠʷ 

ʉʚʝʨʜʣʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʚ ʛ. 

ʂʨʘʩʥʦʷʨʩʢʝ 

3.2 ɼʝʤʦʥʪʘʞ ʟʘʱʠʪʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ 

ʯʘʩʪʥʳʭ ʜʦʤʦʚʣʘʜʝʥʠʡ ʚ 

ʧʨʠʙʨʝʞʥʦʡ ʧʦʣʦʩʝ  

ʤ 900,0 ʜʦ ʥʘʯʘʣʘ 

ʨʘʩʯʠʩʪʢʠ ʨʫʩʣʘ 

ɸʜʤʠʥʠʩʪʨʘʮʠʷ 

ʉʚʝʨʜʣʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʚ ʛ. 

ʂʨʘʩʥʦʷʨʩʢʝ 

3.3 ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʙʩʪʚʝʥʥʠʢʘ 

ʚʦʜʦʧʨʦʧʫʩʢʥʳʭ ʩʦʦʨʫʞʝʥʠʡ 

ʩʦʦʨʫʞʝʥʠʝ 11 ʜʦ ʥʘʯʘʣʘ 

ʨʘʩʯʠʩʪʢʠ ʨʫʩʣʘ 

ɼʝʧʘʨʪʘʤʝʥʪ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʠʤʫʱʝʩʪʚʘ ʠ ʟʝʤʝʣʴʥʳʭ 

ʦʪʥʦʰʝʥʠʡ 

ʘʜʤʠʥʠʩʪʨʘʮʠʠ 

ʛ. ʂʨʘʩʥʦʷʨʩʢʘ 

4 ʋʙʦʨʢʘ ʪʝʨʨʠʪʦʨʠʠ ɺʆɿ ʠ 

ʇɿʇ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ 

    

4.1 ʃʠʢʚʠʜʘʮʠʷ 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʭ ʩʚʘʣʦʢ 

ʚ ʧʨʠʙʨʝʞʥʦʡ ʧʦʣʦʩʝ 

ʫʯʘʩʪʦʢ 

ʨʘʟʤʝʱ. 

ʦʪʭʦʜʦʚ 

9 ʜʦ ʥʘʯʘʣʘ 

ʨʘʩʯʠʩʪʢʠ ʨʫʩʣʘ 

ɸʜʤʠʥʠʩʪʨʘʮʠʷ 

ʉʚʝʨʜʣʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʚ ʛ. 

ʂʨʘʩʥʦʷʨʩʢʝ 

ʤ3 200 

4.2 ʃʦʢʘʣʴʥʘʷ ʚʳʨʫʙʢʘ ʧʦʨʦʩʣʠ ʚ 

ʧʨʠʙʨʝʞʥʦʡ ʧʦʣʦʩʝ 

ʢʤ 3,1 ʜʦ ʥʘʯʘʣʘ 

ʨʘʩʯʠʩʪʢʠ ʨʫʩʣʘ 

ɸʜʤʠʥʠʩʪʨʘʮʠʷ 

ʉʚʝʨʜʣʦʚʩʢʦʛʦ ʨʘʡʦʥʘ ʚ ʛ. 

ʂʨʘʩʥʦʷʨʩʢʝ, ɼʝʧʘʨʪʘʤʝʥʪ 

ʛʦʨʦʜʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʘʜʤʠʥʠʩʪʨʘʮʠʠ 

ʛ. ʂʨʘʩʥʦʷʨʩʢʘ 

5 ʇʦʣʫʯʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʧʦ ʧʝʨʝʢʣʘʜʢʝ ʠʣʠ 

ʜʝʤʦʥʪʘʞʫ ʚʦʜʦʧʨʦʚʦʜʥʦʡ 

ʪʨʫʙʳ ʚ ʨʫʩʣʝ ʨ. ʇʘʥʠʢʦʚʩʢʠʡ 

(ʇʘʥʠʢʦʚʢʘ) 

ʤ 287,0 ʜʦ ʥʘʯʘʣʘ 

ʨʘʩʯʠʩʪʢʠ ʨʫʩʣʘ 

ʉʦʙʩʪʚʝʥʥʠʢ ʧʦ 

ʦʪʜʝʣʴʥʳʤ ʪʝʭʥʠʯʝʩʢʠʤ 

ʫʩʣʦʚʠʷʤ ʠʣʠ ʧʨʦʝʢʪʫ (ʚ 

ʩʣʫʯʘʝ ʧʝʨʝʢʣʘʜʢʠ) 

6 ʈʘʩʯʠʩʪʢʘ ʧʦʜ ʤʦʩʪʘʤʠ ʠ ʚ 

ʦʭʨʘʥʥʳʭ ʟʦʥʘʭ ʚʩʝʭ 

ʢʦʤʤʫʥʠʢʘʮʠʡ, ʤʦʩʪʦʚ ʠ 

ʜʨʫʛʠʭ ʩʦʦʨʫʞʝʥʠʡ 

ʤ ʫʪʦʯʥʷʝʪʩʷ 

ʧʦʩʣʝ 

ʠʥʚʝʥʪʘʨʠʟʘʮʠ

ʠ  

ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ 

ʨʘʩʯʠʩʪʢʦʡ ʨʫʩʣʘ 

ʚʦʜʦʪʦʢʦʚ 

ʉʦʙʩʪʚʝʥʥʠʢʠ ʩʦʦʨʫʞʝʥʠʡ 

ʩʦʚʤʝʩʪʥʦ ʩ 

ʘʜʤʠʥʠʩʪʨʘʮʠʝʡ ʛ. 

ʂʨʘʩʥʦʷʨʩʢʘ 
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71 

 

ˉ ʧ\ʧ ɺʠʜ ʨʘʙʦʪ ʆʙʲʝʤ ʨʘʙʦʪ ʇʝʨʠʦʜ 

ʚʳʧʦʣʥʝʥʠʷ 

ʆʪʚʝʪʩʪʚʝʥʥʳʡ ʦʨʛʘʥ 

/ʦʨʛʘʥʠʟʘʮʠʷ ʝʜʠʥʠʮʘ 

ʠʟʤʝʨʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʦ 

ʝʜʠʥʠʮ 

7 ʈʝʢʦʥʩʪʨʫʢʮʠʷ, ʢʘʧʠʪʘʣʴʥʳʡ 

ʨʝʤʦʥʪ ʚʦʜʦʧʨʦʧʫʩʢʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ  

ʰʪ. 11 ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ 

ʨʘʩʯʠʩʪʢʦʡ ʨʫʩʣʘ  

ʉʦʙʩʪʚʝʥʥʠʢʠ ʩʦʦʨʫʞʝʥʠʡ 

ʧʦ ʦʪʜʝʣʴʥʦʤʫ ʧʨʦʝʢʪʫ 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ ʨʘʙʦʪ ʧʦ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʥʝʦʙʭʦʜʠʤʦ ʥʘ ʧʦʩʪʦʷʥʥʦʡ ʦʩʥʦʚʝ 

ʧʨʦʚʦʜʠʪʴ ʤʦʥʠʪʦʨʠʥʛ ʜʥʘ ʠ ʙʝʨʝʛʦʚ ʨ. ʇʘʥʠʢʦʚʩʢʠʡ (ʇʘʥʠʢʦʚʢʘ), ʨʝʛʫʣʷʨʥʳʝ 

ʧʨʦʚʝʨʢʠ ɽʥʠʩʝʡʩʢʦʛʦ ʤʝʞʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʈʦʩʧʨʠʨʦʜʥʘʜʟʦʨʘ ʩ 

ʮʝʣʴʶ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʚʳʷʚʣʝʥʠʷ ʠ ʫʩʪʨʘʥʝʥʠʷ ʥʘʨʫʰʝʥʠʡ ʨʝʞʠʤʘ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ɹʇ, ɺʆɿ ʠ ʇɿʇ. ɺ ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʯʝʨʝʟ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ 

ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ (ʧʦ ʦʮʝʥʢʘʤ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʝʩʢʦʣʴʢʦ ʣʝʪ) ʨʝʢʘ ʚʝʨʥʝʪʩʷ ʢ 

ʧʨʝʞʥʝʤʫ ʩʦʩʪʦʷʥʠʶ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʘʢʪʘ ʄʠʥʠʩʪʝʨʩʪʚʘ ʵʢʦʣʦʛʠʠ ʠ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ ˉ ʌ.2021.011381 ʦʪ 04.10.2021 
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ʢ ʨ. ʇʘʥʠʢʦʚʩʢʠʡ (ʇʘʥʠʢʦʚʢʘ)è  

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
1. ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 02.07.2021 ˉ 400 çʆ ʉʪʨʘʪʝʛʠʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè. 

2. ʇʘʩʧʦʨʪ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʦʝʢʪʘ çʕʢʦʣʦʛʠʷè, ʫʪʚ. ʧʨʝʟʠʜʠʫʤʦʤ ʉʦʚʝʪʘ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʌ 

ʧʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ ʠ ʥʘʮʠʦʥʘʣʴʥʳʤ ʧʨʦʝʢʪʘʤ, ʧʨʦʪʦʢʦʣ ʦʪ 24.12.2018 ˉ 16. 

3. ɺʦʜʥʳʡ ʢʦʜʝʢʩ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 03.06.2006 ˉ 74-ʌɿ. 

4. ʉʇ 100.13330.2016. ʉʚʦʜ ʧʨʘʚʠʣ. ʄʝʣʠʦʨʘʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʠ ʩʦʦʨʫʞʝʥʠʷ. 

ɸʢʪʫʘʣʠʟʠʨʦʚʘʥʥʘʷ ʨʝʜʘʢʮʠʷ ʉʅʠʇ 2.06.03-85. 

5. ʇʨʠʢʘʟ ʄʠʥʧʨʠʨʦʜʳ ʈʦʩʩʠʠ ʦʪ 22.10.2020 ˉ 846 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʨʠʤʝʨʥʦʛʦ ʧʝʨʝʯʥʷ 
ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʦʪʜʝʣʴʥʳʭ ʧʦʣʥʦʤʦʯʠʡ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʦʙʣʘʩʪʠ 

ʚʦʜʥʳʭ ʦʪʥʦʰʝʥʠʡ, ʧʝʨʝʜʘʥʥʳʭ ʦʨʛʘʥʘʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠè. 

6. ɻʣʫʰʢʦ, ɽ.ʂ. ɼʦʨʦʞʥʳʝ ʢʘʨʪʳ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʧʨʘʚʣʝʥʠʠ / ɻʣʫʰʢʦ ɽ.ʂ. // ʇʨʘʚʦ ʠ 
ʛʦʩʫʜʘʨʩʪʚʦ: ʪʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ. ï 2014. ï ˉ 11 (119). ï ʉ. 53-59. 

7. ʇʨʠʢʘʟ ʈʦʩʚʦʜʨʝʩʫʨʩʦʚ ʦʪ 11.03.2014 ˉ 66 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʇʦʣʦʞʝʥʠʡ ʦ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʨʛʘʥʘʭ ʌʝʜʝʨʘʣʴʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚè. 

8. ʄʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʫʱʝʨʙʘ ʦʪ ʚʨʝʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʜ ʠ ʦʮʝʥʢʠ 
ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʝʚʝʥʪʠʚʥʳʭ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ. ï ʌɻʋʇ 

çɺʀʕʄʉè. ï ʄʦʩʢʚʘ, 2006. 
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Abstract. The causes of degradation of small rivers in urbanized areas are revealed. Features of their 

ecological rehabilitation in conditions of dense urban development are considered. It is determined 

that one of the most important activities at the stage of technical rehabilitation of water bodies is 

channel cleaning. The "road map" of ecological rehabilitation of water bodies is developed. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʠʚʦʜʷʪʩʷ ʤʝʪʦʜʠʢʘ ʠ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʵʬʬʝʢʪʘ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʜʝʢʘʧʣʠʥʛʘ ʚ ʨʝʛʠʦʥʘʭ ʉʌʆ ʟʘ 1995-2019 ʛʛ., ʢʦʪʦʨʳʝ ʦʪʨʘʞʘʶʪ ʩʦʦʪʥʦʰʝʥʠʝ ʜʠʥʘʤʠʢʠ 

ʚʘʣʦʚʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ ʚ ʵʪʠʭ ʨʝʛʠʦʥʘʭ ʠ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ï 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʝʞʝʡ ʚʦʜʳ ʠ ʦʙʲʝʤʳ ʩʙʨʦʩʦʚ ʟʘʛʨʷʟʥʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ 

ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ. ʆʙʘ ʵʪʠ ʧʦʢʘʟʘʪʝʣʷ ʧʦʢʘʟʘʣʠ ʧʦʟʠʪʠʚʥʫʶ ʜʠʥʘʤʠʢʫ ʩʫʱʝʩʪʚʝʥʥʦʛʦ 

ʩʥʠʞʝʥʠʷ ʚʦʜʦʝʤʢʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʩʠʙʠʨʩʢʠʭ ʨʝʛʠʦʥʘʭ ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʥʜʝʢʩ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʝʤʢʦʩʪʴ ʨʘʟʚʠʪʠʷ, ʵʬʬʝʢʪ 

ʜʝʢʘʧʣʠʥʛʘ, ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʢʘʧʣʠʥʛʘ, ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʝ 

ɺʚʝʜʝʥʠʝ 

ʇʦʩʪʩʦʚʝʪʩʢʠʝ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʠʣʠ ʥʝ ʪʦʣʴʢʦ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʦʪʥʦʰʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʥʦ ʠ ʦʧʨʝʜʝʣʠʣʠ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʝ ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʩʜʚʠʛʠ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ, ʧʨʠʯʝʤ ʜʘʣʝʢʦ 

ʥʝ ʚʩʝʛʜʘ ʚ ʧʦʟʠʪʠʚʥʫʶ ʩʪʦʨʦʥʫ. ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʚ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʠ 

ʧʦ ʩʫʪʠ çʦʧʫʩʪʳʥʠʚʘʥʠʝè ʚʦʩʪʦʯʥʦʡ ï ʉʠʙʠʨʴ ʠ ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ ï ʧʝʨʠʬʝʨʠʠ. 

ɿʘ 30 ʣʝʪ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʪʦʣʴʢʦ ʉʠʙʠʨʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ (ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʛʨʘʥʠʮʘʭ) ʩʦʢʨʘʪʠʣʘʩʴ ʧʦʯʪʠ ʥʘ 1,7 ʤʣʥ. 

ʯʝʣʦʚʝʢ, ʪʦ ʝʩʪʴ ʉʠʙʠʨʴ ʧʦʣʥʦʩʪʴʶ ʧʦʪʝʨʷʣʘ ʥʘʩʝʣʝʥʠʝ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ ʠ 

ʈʝʩʧʫʙʣʠʢʠ ʍʘʢʘʩʠʷ, ʯʪʦ, ʫʯʠʪʳʚʘʷ ʥʠʟʢʫʶ ʧʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ ʨʝʛʠʦʥʝ, 

ʚʝʩʴʤʘ ʩʫʱʝʩʪʚʝʥʥʦ ʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 9% ʝʛʦ ʞʠʪʝʣʝʡ.   

ʇʨʦʚʝʜʝʥʥʳʡ ʥʘʤʠ [1] ʘʥʘʣʠʟ ʨʘʟʚʠʪʠʷ ʩʠʙʠʨʩʢʠʭ ʨʝʛʠʦʥʦʚ ʟʘ 1990-2019 

ʛʛ. ʧʦʢʘʟʘʣ ʩʥʠʞʝʥʠʝ ʠʥʜʝʢʩʘ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝʭ 

ʨʝʛʠʦʥʦʚ ʉʌʆ ʠ ʦʜʥʦʚʨʝʤʝʥʥʳʡ ʨʦʩʪ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʜʝʢʩʘ. ʆʙʱʠʡ ʚʢʣʘʜ 

ʉʌʆ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʩʪʨʘʥʳ ʩʦʢʨʘʪʠʣʩʷ ʥʘ 17%, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ çʦʪʩʪʘʶʱʝʤè ʨʘʟʚʠʪʠʠ ʩʠʙʠʨʩʢʠʭ ʨʝʛʠʦʥʦʚ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 

ʠʥʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ ʈʦʩʩʠʠ. ʄʦʞʥʦ ʦʪʤʝʪʠʪʴ ʨʘʟʣʠʯʥʫʶ ʜʠʥʘʤʠʢʫ ʠʥʜʝʢʩʦʚ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʝʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʝʤʢʦʩʪʠ ʚ ʦʪʜʝʣʴʥʳʭ ʩʠʙʠʨʩʢʠʭ 

ʨʝʛʠʦʥʘʭ. ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ, ʊʳʚʘ ʠ ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ ʫʣʫʯʰʠʣʠ ʩʚʦʠ 

ʧʦʟʠʮʠʠ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʨʝʡʪʠʥʛʝ ʨʝʛʠʦʥʦʚ ʉʠʙʠʨʠ. ɿʜʝʩʴ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʘ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚʳʰʝ ʝʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʝʤʢʦʩʪʠ, ʯʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ 

ʠʥʪʝʥʩʠʚʥʳʤ ʨʘʟʚʠʪʠʝʤ ʦʪʨʘʩʣʝʡ ʪʨʝʪʠʯʥʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ ʚ 

ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʦʪʩʫʪʩʪʚʠʝʤ ʟʘʛʨʷʟʥʷʶʱʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚ ï ʚ ʨʝʩʧʫʙʣʠʢʘʭ. ɸ ʚʦʪ ʨʘʟʚʠʪʠʝ ʦʩʪʘʣʴʥʳʭ ʨʝʛʠʦʥʦʚ 

ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʨʦʩʪʦʤ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʠ ʟʘʛʨʷʟʥʝʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. ʋʭʫʜʰʝʥʠʝ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʘʟʚʠʪʠʷ ʙʦʣʴʰʠʥʩʪʚʘ 

ʨʝʛʠʦʥʦʚ ʉʌʆ ʷʚʣʷʝʪʩʷ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʩʣʝʜʩʪʚʠʝʤ ʥʠʟʢʦʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 
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ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʠʭ ʵʢʦʥʦʤʠʢ ʧʨʠ ʚʳʩʦʢʦʤ ʠʟʥʦʩʝ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ. ɼʦʣʷ 

ʦʢʨʫʛʘ ʚ ʦʙʱʝʨʦʩʩʠʡʩʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʩʪʦʠʤʦʩʪʠ ʦʩʥʦʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʬʦʥʜʦʚ ʫʤʝʥʴʰʠʣʘʩʴ ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ ʠ ʩʦʩʪʘʚʠʣʘ ʚ 2019 ʛ. ʚʩʝʛʦ 52% 

ʘʥʘʣʦʛʠʯʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 1990 ʛ., ʘ ʜʦʣʷ ʠʥʚʝʩʪʠʮʠʡ ï ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʪʨʝʪʴ, 

ʩʦʩʪʘʚʠʚ 69,8% ʦʪ ʧʦʢʘʟʘʪʝʣʷ 1990 ʛ. ʠ 9,3 % ʦʙʱʝʨʦʩʩʠʡʩʢʦʛʦ ʦʙʲʝʤʘ 

ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ.   

ʎʝʣʴ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ï ʦʮʝʥʠʪʴ ʚʦʜʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʩʫʙʲʝʢʪʦʚ ʉʌʆ ʟʘ ʧʨʝʜʳʜʫʱʠʡ ʙʦʣʝʝ ʯʝʤ 25-ʣʝʪʥʠʡ 

ʧʝʨʠʦʜ, ʜʘʥʥʳʝ ʟʘ ʢʦʪʦʨʳʡ ʜʦʩʪʫʧʥʳ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ɻʦʩʢʦʤʩʪʘʪʘ ʈʦʩʩʠʠ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɼʣʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʨʘʟʚʠʪʠʷ ʥʘʤʠ ʙʳʣ ʨʘʩʩʯʠʪʘʥ ʵʬʬʝʢʪ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʜʝʢʘʧʣʠʥʛʘ (ʘʥʛʣ. 

decoupling ï ʨʘʟʜʝʣʝʥʠʝ, ʨʘʟʲʝʜʠʥʝʥʠʝ, ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ), ʢʦʪʦʨʳʡ ʧʦʥʠʤʘʝʪʩʷ 

ʢʘʢ ʨʘʩʩʦʛʣʘʩʦʚʘʥʠʝ ʩʚʷʟʠ ʤʝʞʜʫ çʥʘʨʫʰʝʥʠʝʤè ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ 

ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʨʦʩʪʦʤ [2]. ɽʩʣʠ ʪʝʤʧʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʦʧʝʨʝʞʘʶʪ ʪʝʤʧʳ 

ʨʦʩʪʘ ʧʦʪʨʝʙʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʠʣʠ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʪʦ ʦʪʤʝʯʘʝʪʩʷ 

ʵʬʬʝʢʪ ʜʝʢʘʧʣʠʥʛʘ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʦ ʤʦʞʥʦ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪ ʜʝʢʘʧʣʠʥʛʘ ʯʝʨʝʟ ʢʦʵʬʬʠʮʠʝʥʪ 

ʧʘʨʥʦʡ ʢʦʨʨʝʣʷʮʠʠ, ʢʦʛʜʘ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʤʝʨʘ ʪʝʩʥʦʪʳ ʩʚʷʟʠ ʤʝʞʜʫ 

ʧʦʢʘʟʘʪʝʣʷʤʠ ʜʠʥʘʤʠʢʠ ʚʘʣʦʚʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ (ɺʈʇ) ʠ ʪʝʤʧʦʤ ʨʦʩʪʘ 

ʨʝʩʫʨʩʦʧʦʪʨʝʙʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʠ ʜʘʝʪʩʷ ʢʘʯʝʩʪʚʝʥʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʠʣʳ 

ʩʚʷʟʠ. ɺ ʩʣʫʯʘʝ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʚʝʣʠʯʠʥʳ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʤʦʞʥʦ 

ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ ʫʚʝʣʠʯʠʚʘʝʪ ʥʘʛʨʫʟʢʫ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ; ʦʪʨʠʮʘʪʝʣʴʥʦʡ ï ʩʥʠʞʝʥʠʝ ʥʘʛʨʫʟʢʠ [3].  

ʀʥʦʡ ʧʦʜʭʦʜ ʨʝʘʣʠʟʫʝʪʩʷ ʧʨʠ ʨʘʩʯʝʪʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʝʢʘʧʣʠʥʛʘ, ʢʦʛʜʘ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʦʪʥʦʰʝʥʠʝ ʠʥʜʝʢʩʦʚ ʜʝʢʘʧʣʠʥʛʘ ʚ ʢʦʥʮʝ ʠ ʥʘʯʘʣʝ 

ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ ʧʝʨʠʦʜʘ. ʇʨʠ ʵʪʦʤ ʚ ʯʠʩʣʠʪʝʣʝ ʩʦʜʝʨʞʠʪʩʷ ʧʦʢʘʟʘʪʝʣʴ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʘ ʚ ʟʥʘʤʝʥʘʪʝʣʝ ï ɻ ʢʦʥʦʤʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ 

[4]. ɺʝʣʠʯʠʥʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʝʥʴʰʝ 1 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʦʟʠʪʠʚʥʦʡ ʜʠʥʘʤʠʢʝ 

ʩʦʢʨʘʱʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʦʙʘ ʵʪʠ ʧʦʜʭʦʜʘ ʙʳʣʠ ʨʝʘʣʠʟʦʚʘʥʳ ʜʣʷ ʦʮʝʥʢʠ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʚ ʩʠʙʠʨʩʢʠʭ ʨʝʛʠʦʥʘʭ. ʆʮʝʥʢʠ ʵʬʬʝʢʪʘ 

ʜʝʢʘʧʣʠʥʛʘ ʚ ʨʝʛʠʦʥʘʭ ʉʠʙʠʨʠ ʟʘ ʧʝʨʠʦʜ 1995-2019 ʛʛ. ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 

1 (ʨʘʩʩʯʠʪʘʥ ʥʘ ʦʩʥʦʚʝ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ɺʈʇ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʟʘʛʨʷʟʥʝʥʠʷʤʠ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʝʞʝʡ ʚʦʜʳ ʠ ʩʙʨʦʩ 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ). ʂʦʵʬʬʠʮʠʝʥʪʳ 

ʜʝʢʘʧʣʠʥʛʘ ʧʦ ʚʠʜʘʤ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 2 (ʨʘʩʩʯʠʪʘʥʳ ʢʘʢ 

ʩʦʦʪʥʦʰʝʥʠʝ ʠʥʜʝʢʩʦʚ ʜʝʢʘʧʣʠʥʛʘ ʚ ʢʦʥʮʝ ʠ ʥʘʯʘʣʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʝʨʠʦʜʘ). 
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ʊʘʙʣʠʮʘ 1 ï ʕʬʬʝʢʪ ʜʝʢʘʧʣʠʥʛʘ ʚ ʨʝʛʠʦʥʘʭ ʉʌʆ ʠ ʈʌ 
ʈʝʛʠʦʥʳ ʉʠʙʠʨʠ ʕʬʬʝʢʪ ʜʝʢʘʧʣʠʥʛʘ 

ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʩʚʝʞʝʡ ʚʦʜʳ 

ʧʦ ʩʙʨʦʩʫ ʟʘʛʨʷʟʥʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʚ 

ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ* 

ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ -0,52 -0,55 

ʈʝʩʧʫʙʣʠʢʘ ʊʳʚʘ -0,64 -0,34 

ʈʝʩʧʫʙʣʠʢʘ ʍʘʢʘʩʠʷ -0,85 -0,92 

ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ -0,88 -0,62 

ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ -0,89 -0,92 

ʀʨʢʫʪʩʢʘʷ ʦʙʣʘʩʪʴ -0,77 -0,89 

ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ -0,90 -0,90 

ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ -0,92 0,49 

ʆʤʩʢʘʷ ʦʙʣʘʩʪʴ -0,93 -0,98 

ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ 0,00003 0,51 

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ -0,91 -0,97 

ʇʨʠʤʝʯʘʥʠʝ: *ʈʘʩʩʯʠʪʘʥ ʟʘ ʧʝʨʠʦʜ 2000-2019 ʛʛ. 

ɾʠʨʥʳʤ ʰʨʠʬʪʦʤ ʚʳʜʝʣʝʥʳ ʟʥʘʯʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʢʘʟʳʚʘʶʪ ʟʥʘʯʠʤʳʡ ʵʬʬʝʢʪ 

ʜʝʢʘʧʣʠʥʛʘ. 

 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʨʝʛʠʦʥʦʚ ʦʪʤʝʯʘʝʪʩʷ ʵʬʬʝʢʪ ʜʝʢʘʧʣʠʥʛʘ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ 

ʩʚʝʞʝʡ ʚʦʜʳ, ʢʦʛʜʘ ʨʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʠʩʭʦʜʠʪ ʧʨʠ ʩʥʠʞʝʥʠʠ ʦʙʲʝʤʦʚ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ. ʊʘʢʞʝ ʵʬʬʝʢʪ ʜʝʢʘʧʣʠʥʛʘ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʩʙʨʦʩʘ 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʠʥʜʫʩʪʨʠʘʣʴʥʦ ʨʘʟʚʠʪʳʭ ʨʝʛʠʦʥʘʭ ʉʠʙʠʨʠ: 

ʀʨʢʫʪʩʢʦʡ, ʂʝʤʝʨʦʚʩʢʦʡ, ʆʤʩʢʦʡ ʦʙʣʘʩʪʷʭ, ʂʨʘʩʥʦʷʨʩʢʦʤ ʢʨʘʝ ʠ ʈʝʩʧʫʙʣʠʢʝ 

ʍʘʢʘʩʠʷ, ʯʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʦʪʨʘʞʘʝʪ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʪʨʝʥʜ ʚ ʩʠʩʪʝʤʝ 

ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ.  

ʊʘʙʣʠʮʘ 2 ï ʂʦʵʬʬʠʮʠʝʥʪʳ ʜʝʢʘʧʣʠʥʛʘ ʟʘ ʧʝʨʠʦʜ 1995-2019 ʛʛ. 
ʈʝʛʠʦʥʳ ʉʠʙʠʨʠ ʂʦʵʬʬʠʮʠʝʥʪ ʜʝʢʘʧʣʠʥʛʘ 

ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʩʚʝʞʝʡ 

ʚʦʜʳ 

ʂʦʵʬʬʠʮʠʝʥʪ ʜʝʢʘʧʣʠʥʛʘ ʧʦ ʩʙʨʦʩʫ 

ʟʘʛʨʷʟʥʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ 

ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ 0,005 0,01 

ʈʝʩʧʫʙʣʠʢʘ ʊʳʚʘ 0,005 0,01 

ʈʝʩʧʫʙʣʠʢʘ ʍʘʢʘʩʠʷ 0,006 0,01 

ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ 0,012 0,02 

ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ 0,012 0,01 

ʀʨʢʫʪʩʢʘʷ ʦʙʣʘʩʪʴ 0,012 0,01 

ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 0,024 0,01 

ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ 0,012 0,00 

ʆʤʩʢʘʷ ʦʙʣʘʩʪʴ 0,011 0,01 

ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ 0,047 0,11 

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 0,010 0,01 

 

ʈʘʩʯʝʪʳ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʝʢʘʧʣʠʥʛʘ ʟʘ 1995-2019 ʛʛ. ʪʘʢʞʝ ʦʪʨʘʞʘʶʪ 

ʧʦʟʠʪʠʚʥʳʝ ʪʝʥʜʝʥʮʠʠ ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʉʌʆ, ʦʩʦʙʝʥʥʦ ʩʫʱʝʩʪʚʝʥʥʦ ï ʧʦ 

ʩʙʨʦʩʫ ʟʘʛʨʷʟʥʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ. ʅʘʠʤʝʥʴʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʜʝʢʘʧʣʠʥʛʘ ʦʪʤʝʯʘʶʪʩʷ ʚ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ, ʯʪʦ ʷʚʣʷʝʪʩʷ, ʧʨʝʞʜʝ ʚʩʝʛʦ, 

ʩʣʝʜʩʪʚʠʝʤ ʜʠʥʘʤʠʢʠ ɺʈʇ ʦʙʣʘʩʪʠ ʠ ʩʦʭʨʘʥʝʥʠʝʤ ʚ ʝʝ ʩʪʨʫʢʪʫʨʝ ʚʦʜʦʝʤʢʠʭ 

ʧʨʦʠʟʚʦʜʩʪʚ. 
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ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʳʷʚʣʝʥʥʦʝ ʨʘʥʝʝ ʩʥʠʞʝʥʠʝ ʠʥʜʝʢʩʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ ʉʠʙʠʨʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʧʨʠ ʦʜʥʦʚʨʝʤʝʥʥʦʤ ʨʦʩʪʝ 

ʝʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʝʤʢʦʩʪʠ ʷʚʣʷʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʨʝʟʫʣʴʪʘʪʦʤ ʨʦʩʪʘ 

ʚʳʙʨʦʩʦʚ ʚʨʝʜʥʳʭ ʚʝʱʝʩʪʚ ʚ ʘʪʤʦʩʬʝʨʫ (ʦʪ ʧʝʨʝʜʚʠʞʥʳʭ ʠʩʪʦʯʥʠʢʦʚ) ʠ ʪʚʝʨʜʳʭ 

ʦʪʭʦʜʦʚ (ʧʨʦʤʳʰʣʝʥʥʳʭ ʠ ʙʳʪʦʚʳʭ). ɺʦʜʦʝʤʢʦʩʪʴ ʚʘʣʦʚʦʛʦ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 

ʧʨʦʜʫʢʪʘ, ʢʘʢ ʧʦʢʘʟʳʚʘʶʪ ʥʘʰʠ ʨʘʩʯʝʪʳ ʵʬʬʝʢʪʘ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʜʝʢʘʧʣʠʥʛʘ, 

ʩʦʢʨʘʱʘʝʪʩʷ. 
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Abstract. The article presents the methodology and results of calculating the effect and coefficient 
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dynamics of the gross regional product in these regions and major indicators of water use, i.e. fresh 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʦʨʦʰʘʝʤʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʚ ʤʠʨʝ. 

ɺʳʧʦʣʥʝʥ ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʨʘʟʚʠʪʠʷ ʤʝʣʠʦʨʘʮʠʠ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʠ ʦʮʝʥʢʘ ʝʝ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʆʙʦʟʥʘʯʝʥʳ ʬʘʢʪʦʨʳ, ʧʦʚʣʠʷʚʰʠʝ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʦʨʦʰʝʥʠʷ ʚ 

ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʣʠʦʨʘʮʠʷ, ʦʨʦʰʝʥʠʝ, ʦʨʦʩʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ, ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ. 

ɺʚʝʜʝʥʠʝ  

ʇʦ ʜʘʥʥʳʤ ɺʩʝʤʠʨʥʦʡ ʢʥʠʛʠ ʬʘʢʪʦʚ (çThe World Factbook ï Irrigated 

Landè. Central Intelligence Agency. Retrieved 1 December 2016) ʪʨʝʤʷ ʩʪʨʘʥʘʤʠ ʩ 

ʥʘʠʙʦʣʴʰʝʡ ʧʣʦʱʘʜʴʶ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʷʚʣʷʶʪʩʷ ʂʠʪʘʡ, ʀʥʜʠʷ ʠ ʉʐɸ, ʘ 

ʈʦʩʩʠʷ ʟʘʥʠʤʘʝʪ 13 ʤʝʩʪʦ. ɽʚʨʦʧʝʡʩʢʦʝ ʩʦʜʨʫʞʝʩʪʚʦ ʧʨʠʚʝʜʝʥʦ ʚ ʦʙʱʝʤ ʩʧʠʩʢʝ 

ʩʪʨʘʥ, ʥʦ ʤʝʩʪʦ ʚ ʵʪʦʤ ʧʝʨʝʯʥʝ ʜʣʷ ʥʝʛʦ ʥʝ ʚʳʜʝʣʝʥʦ, ʪ.ʢ. ʷʚʣʷʝʪʩʷ ʦʙʲʝʜʠʥʝʥʠʝʤ 

ʛʦʩʫʜʘʨʩʪʚ (ʨʠʩʫʥʦʢ 1). ʇʣʦʱʘʜʴ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʚ ʤʠʨʝ ʥʘ 2012 ʛ. ʩʦʩʪʘʚʠʣʘ 

3,24 ʤʣʥ. ʢʤ2 [1]. 

 
ʈʠʩʫʥʦʢ 1 ï ʉʪʨʘʥʳ, ʚʦʟʛʣʘʚʣʷʝʤʳʝ ʩʧʠʩʦʢ ʧʦ ʨʘʟʤʝʨʫ ʧʣʦʱʘʜʝʡ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʚ ʤʠʨʝ 

ʥʘ 2012 ʛ. (ʧʦ ʜʘʥʥʳʤ [1]) 

ʆʮʝʥʠʚʘʷ ʩʪʦʣʝʪʥʠʝ ʪʝʤʧʳ ʨʦʩʪʘ ʤʠʨʦʚʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʚʦʜʳ ʚ ʩʝʣʴʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʩ 1900 ʧʦ 2000 ʛ. ʦʙʲʝʤʳ ʧʦʪʨʝʙʣʝʥʠʷ ʚʳʨʦʩʣʠ 

ʚ 5 ʨʘʟ (ʩ 513 ʜʦ 2605 ʢʤ3), ʘ ʦʨʦʰʘʝʤʳʝ ʧʣʦʱʘʜʠ ʫʚʝʣʠʯʠʣʠʩʴ ʚ 5,6 ʨʘʟʘ (ʦʪ 47,3 

ʜʦ 264 ʤʣʥ. ʛʘ). ɺ 2000 ʛ. ʤʠʨʦʚʦʝ ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ʠʟʨʘʩʭʦʜʦʚʘʣʦ ʧʨʝʩʥʦʡ 

ʚʦʜʳ ʧʦʯʪʠ ʚ 7 ʨʘʟ ʙʦʣʴʰʝ, ʯʝʤ ʤʠʨʦʚʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ [2]. ʂ ʧʨʦʛʥʦʟʘʤ, 
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ʜʘʚʘʝʤʳʤ UNESCO ʚ 1999 ʛʛ. ʦ 329 ʤʣʥ. ʛʘ ʦʨʦʰʘʝʤʳʭ ʧʣʦʱʘʜʝʡ ʢ 2025 ʛʛ. [2], 

ʩʪʨʘʥʳ ʤʠʨʘ ʧʨʠʙʣʠʟʠʣʠʩʴ ʫʞʝ ʚ 2012 ʛ., ʦʨʦʰʘʷ 324 ʤʣʥ. ʛʘ [1].  

ʕʢʦʥʦʤʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʠʨʨʠʛʘʮʠʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʧʨʠʤʝʥʝʥʠʝ 

ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ ʪʝʭʥʦʣʦʛʠʡ ʦʨʦʰʝʥʠʷ. ɺ ʤʠʨʦʚʦʡ ʧʨʘʢʪʠʢʝ ʠʟʚʝʩʪʥʳ ʩʧʦʩʦʙʳ 

ʧʦʣʠʚʘ, ʨʘʟʣʠʯʘʶʱʠʝʩʷ ʩʚʦʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ: ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʧʦʣʠʚ (ʧʦ 

ʙʦʨʦʟʜʘʤ ʠʣʠ ʧʦʣʦʩʘʤ), ʜʦʞʜʝʚʘʥʠʝ, ʚʥʫʪʨʠʧʦʯʚʝʥʥʦʝ, ʢʘʧʝʣʴʥʦʝ ʠ ʘʵʨʦʟʦʣʴʥʦʝ 

ʦʨʦʰʝʥʠʝ.  

ʉʦʚʨʝʤʝʥʥʳʝ ʩʠʩʪʝʤʳ ʧʦʣʠʚʘ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʉʐɸ, ʚ ʯʘʩʪʥʦʩʪʠ, 

ʧʨʦʠʟʚʦʜʠʤʳʝ ʢʦʤʧʘʥʠʝʡ Precision King, ʨʘʙʦʪʘʶʪ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʫʩʪʘʥʦʚʢʠ 

ʦʩʥʘʱʝʥʳ ʩʝʥʩʦʨʘʤʠ ʚʣʘʞʥʦʩʪʠ ʠ ʩʨʝʜʩʪʚʘʤʠ ʧʦʩʪʦʷʥʥʦʛʦ ʦʪʩʣʝʞʠʚʘʥʠʷ 

ʩʦʩʪʦʷʥʠʷ ʧʦʣʝʡ ʚ ʨʝʞʠʤʝ çʦʥʣʘʡʥè [3]. ɺ ʉʐɸ ʩʪʘʥʦʚʠʪʩʷ ʧʦʧʫʣʷʨʥʳʤ ʛʠʙʨʠʜ 

ʜʦʞʜʝʚʘʣʴʥʦʡ ʤʘʰʠʥʳ ʠ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ, ʛʜʝ ʚʤʝʩʪʦ ʨʘʩʧʳʣʠʪʝʣʝʡ ʥʘ 

ʧʦʣʠʚʥʦʡ ʤʘʰʠʥʝ ʢʨʫʛʦʚʦʛʦ ʠʣʠ ʬʨʦʥʪʘʣʴʥʦʛʦ ʪʠʧʘ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʰʣʘʥʛʠ 

ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ ʩʠʩʪʝʤʳ PMDI. ʇʨʠ ʩʫʱʝʩʪʚʫʶʱʝʤ ʣʠʤʠʪʠʨʦʚʘʥʠʠ 

ʚʦʜʦʟʘʙʦʨʘ ʜʦʩʪʠʛʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʠʩʧʘʨʝʥʠʷ ʚʦʜʳ ʠʟ ʧʦʯʚʳ ʥʘ 27-35% ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʧʦʣʠʚʦʤ ʯʝʨʝʟ ʨʘʩʧʳʣʠʪʝʣʠ, ʯʪʦ ʨʘʚʥʦʮʝʥʥʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ 75 

ʤʤ ʦʩʘʜʢʦʚ ʟʘ ʩʝʟʦʥ [4]. ʀʟʨʘʠʣʴʩʢʦʡ ʢʦʤʧʘʥʠʝʡ N-Drip ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʠ 

ʚʥʝʜʨʷʶʪʩʷ ʥʦʚʳʝ ʩʠʩʪʝʤʳ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʤʝʣʢʠʝ 

ʬʝʨʤʝʨʩʢʠʝ ʭʦʟʷʡʩʪʚʘ ʉʐɸ, ʩʙʝʨʝʛʘʶʱʠʝ ʚʦʜʫ ʠ ʚ 5 ʨʘʟ ʜʝʰʝʚʣʝ ʪʨʘʜʠʮʠʦʥʥʳʭ 

[5].  

ɺ 2013 ʛ. ʚ ʈʌ ʙʳʣʘ ʧʨʠʥʷʪʘ ʧʨʦʛʨʘʤʤʘ ʨʘʟʚʠʪʠʷ ʤʝʣʠʦʨʘʮʠʠ, 

ʨʘʩʩʯʠʪʘʥʥʘʷ ʥʘ ʧʝʨʠʦʜ ʩ 2014 ʧʦ 2020 ʛʛ. [6]. ɺ ʧʨʦʛʨʘʤʤʝ ʦʪʤʝʯʘʣʦʩʴ, ʯʪʦ ʜʦʣʷ 

ʤʝʣʠʦʨʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʦʙʨʘʙʘʪʳʚʘʝʤʳʭ ʫʛʦʜʠʡ ʥʘ 2013 ʛ. 

ʜʦʩʪʠʛʘʝʪ ʚ ʂʠʪʘʝ 44,4 %, ʚ ʀʥʜʠʠ ï 35,9 %, ʚ ʉʐɸ ï 39,9 %. ɺ ʧʨʦʛʨʘʤʤʝ 

ʢʦʥʩʪʘʪʠʨʫʝʪʩʷ, ʯʪʦ ʚ ʧʝʨʠʦʜ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦʜʲʝʤʘ ʤʝʣʠʦʨʘʮʠʠ ʚ ʉʉʉʈ ʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʜʦʣʷ ʧʣʦʱʘʜʠ ʤʝʣʠʦʨʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ ʚ ʦʙʱʝʡ 

ʧʣʦʱʘʜʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʥʝ ʧʨʝʚʳʰʘʣʘ 10%, ʘ ʢ 2013 ʛ. ʩʦʩʪʘʚʣʷʝʪ 

7,9% [6]. ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʪʝʭʥʠʯʝʩʢʦʝ 

ʧʝʨʝʦʩʥʘʱʝʥʠʝ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ, ʘ ʥʘ 

ʚʪʦʨʦʤ ï ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. 

ɺ ʜʝʡʩʪʚʫʶʱʝʡ ʥʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʨʦʛʨʘʤʤʝ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʚʦʚʣʝʯʝʥʠʷ ʚ ʦʙʦʨʦʪ ʟʝʤʝʣʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ 

ʨʘʟʚʠʪʠʷ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʧʦ 

ʩʦʩʪʦʷʥʠʶ ʥʘ 1 ʷʥʚʘʨʷ 2021 ʛ. ʤʝʣʠʦʨʘʪʠʚʥʳʡ ʬʦʥʜ ʈʌ ʜʦʩʪʠʛ 9,47 ʤʣʥ. ʛʘ, ʪ.ʝ. 

7,9 % ʦʪ ʧʣʦʱʘʜʠ ʚʩʝʭ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ, ʠʟ ʥʠʭ 4,69 ʤʣʥ. ʛʘ (46,9 ʪʳʩ. ʢʤ2) 

ʦʨʦʰʘʝʤʳʝ ʟʝʤʣʠ, ʥʦ ʬʘʢʪʠʯʝʩʢʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ 3,96 ʤʣʥ. ʛʘ (39,6 ʪʳʩ. 

ʢʤ2). ʅʘ ʤʝʣʠʦʨʠʨʦʚʘʥʥʳʭ ʟʝʤʣʷʭ ʧʨʦʠʟʚʦʜʠʪʩʷ ʜʦ 50% ʦʚʦʱʝʡ, ʙʘʭʯʝʚʳʭ 

ʢʫʣʴʪʫʨ ʠ ʢʘʨʪʦʬʝʣʷ, ʚʝʩʴ ʦʙʲʝʤ ʨʠʩʘ, ʦʢʦʣʦ 20% ʢʦʨʤʦʚ ʜʣʷ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ 

[7]. ʆʪʤʝʯʘʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʚʝʜʝʥʠʷ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʚ 

ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʦʙʝʩʧʝʯʝʥʠʷ ʠʭ ʙʝʟʦʧʘʩʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ, 

ʚʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʪʝʭʥʠʢʠ ʜʣʷ ʨʝʤʦʥʪʥʦ- ʢɻʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʨʘʙʦʪ 

ʥʘ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤʘʭ ʠ ʦʯʠʩʪʢʠ ʢʘʥʘʣʦʚ, ʦʨʛʘʥʠʟʘʮʠʶ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʦʜʳ. 

https://www.precisionking.net/
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ʈʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ ʨʘʟʚʠʪʠʷ ʤʝʣʠʦʨʘʮʠʠ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ   

ɻʣʘʚʥʳʡ ʧʝʨʠʦʜ ʨʘʟʚʠʪʠʷ ʤʝʣʠʦʨʘʮʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʚ 20 ʚʝʢʝ 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ 1961-1990 ʛʛ., ʢʦʛʜʘ ʵʢʩʧʣʫʘʪʠʨʦʚʘʣʠʩʴ ʂʫʣʫʥʜʠʥʩʢʠʡ 

ʤʘʛʠʩʪʨʘʣʴʥʳʡ ʢʘʥʘʣ ʩʦ ʩʚʦʠʤʠ ʤʘʩʩʠʚʘʤʠ ʦʨʦʰʝʥʠʷ, ɸʣʝʡʩʢʘʷ ʦʨʦʩʠʪʝʣʴʥʘʷ 

ʩʠʩʪʝʤʘ ʠ ʣʦʢʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʦʨʦʰʝʥʠʷ ʂʫʣʫʥʜʠʥʩʢʦʡ ʩʪʝʧʠ (ʪʘʙʣʠʮʘ 1) [8, 9]. 

ʂʫʣʫʥʜʠʥʩʢʠʡ ʤʘʛʠʩʪʨʘʣʴʥʳʡ ʢʘʥʘʣ (ʄʂ) ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʜʣʷ ʧʦʜʘʯʠ 

ʦʙʩʢʦʡ ʚʦʜʳ ʚ ʟʘʩʫʰʣʠʚʫʶ ʂʫʣʫʥʜʠʥʩʢʫʶ ʩʪʝʧʴ ʜʣʷ ʅʦʚʦʪʨʦʠʮʢʦʛʦ ʤʘʩʩʠʚʘ 

ʦʨʦʰʝʥʠʷ ʥʘ 10 ʪʳʩ. ʛʘ ʠ ʧʦʧʫʪʥʦʛʦ ʦʨʦʰʝʥʠʷ ʥʘ 12 ʪʳʩ. ʛʘ.  

ɻʠʣʸʚʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʥʘ ʨʝʢʝ ɸʣʝʡ ʩ ʧʦʜʧʦʨʥʦʡ ʧʣʦʪʠʥʦʡ, 

ʚʦʜʦʟʘʙʦʨʦʤ ʠ ʩʘʤʦʪʝʯʥʳʤ ʤʘʛʠʩʪʨʘʣʴʥʳʤ ʢʘʥʘʣʦʤ ʦʙʝʩʧʝʯʠʚʘʣʘ ʚʦʜʦʡ 

ɸʣʝʡʩʢʫʶ ʦʨʦʩʠʪʝʣʴʥʫʶ ʩʠʩʪʝʤʫ ʧʣʦʱʘʜʴʶ 21,6 ʪʳʩ. ʛʘ, ʦʩʥʘʱʝʥʥʫʶ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʤ ʠ ʚʝʨʪʠʢʘʣʴʥʳʤ ʜʨʝʥʘʞʦʤ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʧʣʘʥʠʨʦʚʘʣʦʩʴ 

ʚʚʝʜʝʥʠʝ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʧʣʦʱʘʜʴʶ 50 ʪʳʩ. ʛʘ. 

ʊʘʙʣʠʮʘ 1 ï ʂʨʫʧʥʳʝ ʤʝʣʠʦʨʘʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʠ ʠʭ ʧʣʦʱʘʜʠ ʦʨʦʰʝʥʠʷ ʥʘ 

1991 ʛ.  
ʆʨʦʩʠʪʝʣʴʥʳʝ 

ʩʠʩʪʝʤʳ 
ɼʘʪʘ ʚʚʦʜʘ 

ʠʣʠ ʥʘʯʘʣʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʀʩʪʦʯʥʠʢ 

ʚʦʜʳ 

ʇʘʨʘʤʝʪʨʳ* ʄʘʩʩʠʚʳ ʦʨʦʰʝʥʠʷ 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

 

ʇʣʦʱʘʜʴ, ʪʳʩ. ʛʘ 

ɺʚʝʜʝʥʦ ʇʣʘʥ 

ɺʚʝʜʝʥʥʳʝ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ʂʫʣʫʥʜʠʥʩʢʠʡ 

ʄʂ 
1983 

ʨ. ʆʙʴ Q =25 ʤ3/ʩ 

Lʄʂ=182 ʢʤ 

ʅʦʚʦʪʨʦʠʮʢʠʡ 10 0 

ʇʦʧʫʪʥʦʝ 

ʦʨʦʰʝʥʠʝ 12 0 

ɸʣʝʡʩʢʘʷ  
1936-1989 

ʨ. ɸʣʝʡ Q=39 ʤ3/ʩ 

Lʄʂ=100 ʢʤ ɸʣʝʡʩʢʘʷ 21,6 50 

ʃʦʢʘʣʴʥʳʝ 

ʂʫʣʫʥʜʠʥʩʢʦʡ 

ʩʪʝʧʠ 1980-1990 

ʇʦʜʟʝʤʥʳʝ 

ʚʦʜʳ 
S¢1000 ʛʘ 

ʃʦʢʘʣʴʥʳʝ 50 0 

ʇʨʦʝʢʪʠʨʫʝʤʳʝ 

ɹʫʨʣʠʥʩʢʘʷ  
ʩ 1989 

ʨ. ʆʙʴ Q=25 ʤ3/ʩ 

Lʄʂ=30,4 ʢʤ  ɹʫʨʣʠʥʩʢʘʷ 0 55 

ɹʘʨʥʘʫʣʴʩʢʘʷ ʩ 1990 

ʨ. ʆʙʴ Lɺʂ =11,3 ʢʤ 

Lʄʂ=209 ʢʤ 
Lʈʉ=142,4 ʢʤ 

ɹʘʨʥʘʫʣʴʩʢʘʷ 0 100,6 

ɺʩʝʛʦ 93,6 205,6 

*ʀʩʧʦʣʴʟʫʝʤʳʝ ʦʙʦʟʥʘʯʝʥʠʷ Q ï ʨʘʩʭʦʜ ʚʦʜʦʟʘʙʦʨʘ ʠʣʠ ʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢʘʥʘʣʘ ʤ3/ʩ, Lʄʂ ï ʜʣʠʥʘ 

ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʢʘʥʘʣʘ, ʢʤ, Lɺʂ ï ʜʣʠʥʘ ʚʦʜʦʧʦʜʚʦʜʷʱʝʛʦ ʢʘʥʘʣʘ, Lʈʉï ʜʣʠʥʘ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʦʡ ʩʝʪʠ, ʢʤ, S ï 

ʧʣʦʱʘʜʴ ʝʜʠʥʠʯʥʦʛʦ ʦʨʦʰʘʝʤʦʛʦ ʫʯʘʩʪʢʘ, ʛʘ. 

ʃʦʢʘʣʴʥʳʝ ʦʨʦʩʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʚ ʂʫʣʫʥʜʠʥʩʢʦʡ ʩʪʝʧʠ, ʧʣʦʱʘʜʴʶ ʜʦ 1 

ʪʳʩ. ʛʘ ʠ ʦʙʱʠʤ ʦʙʲʝʤʦʤ ʧʣʦʱʘʜʝʡ 50 ʪʳʩ. ʛʘ, ʧʦʜʘʚʘʣʠ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʚ ʩʘʤʳʝ 

ʦʩʪʨʦʟʘʩʫʰʣʠʚʳʝ ʨʘʡʦʥʳ ʂʫʣʫʥʜʠʥʩʢʦʡ ʩʪʝʧʠ, ʥʝ ʠʤʝʶʱʠʝ ʥʘʜʝʞʥʳʭ 

ʠʩʪʦʯʥʠʢʦʚ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ: ɹʫʨʣʠʥʩʢʠʡ, ʉʣʘʚʛʦʨʦʜʩʢʠʡ, ʅʝʤʝʮʢʠʡ, 

ʍʘʙʘʨʩʢʠʡ, ʊʘʙʫʥʩʢʠʡ, ʂʫʣʫʥʜʠʥʩʢʠʡ, ʂʣʶʯʝʚʩʢʦʡ, ʄʠʭʘʡʣʦʚʩʢʠʡ, ʋʛʣʦʚʩʢʠʡ, 

ʯʘʩʪʴ ʈʦʜʠʥʩʢʦʛʦ, ɹʣʘʛʦʚʝʱʝʥʩʢʠʡ, ʉʫʝʪʩʢʠʡ ʨʘʡʦʥʳ. ɺ 70-ʝ ʛʦʜʳ ʙʳʣʠ 

ʦʪʨʘʙʦʪʘʥʳ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʩʭʝʤʳ ʦʨʦʰʘʝʤʳʭ ʫʯʘʩʪʢʦʚ [8]. ʂ ʥʘʯʘʣʫ 90-ʭ ʛʦʜʦʚ 

ʦʨʦʰʘʝʤʳʝ ʫʯʘʩʪʢʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʙʳʣʠ ʚ ʢʘʞʜʦʤ ʭʦʟʷʡʩʪʚʝ 

ʂʫʣʫʥʜʠʥʩʢʦʡ ʩʪʝʧʠ. ɺ ʥʝʤʝʮʢʦʤ ʥʘʮʠʦʥʘʣʴʥʦʤ ʨʘʡʦʥʝ ʦʙʱʘʷ ʧʣʦʱʘʜʴ 

ʦʨʦʰʘʝʤʳʭ ʫʯʘʩʪʢʦʚ ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 10 ʪʳʩ. ʛʘ. ʃʦʢʘʣʴʥʳʝ ʦʨʦʰʘʝʤʳʝ 

ʫʯʘʩʪʢʠ ʠʤʝʣʠ ʩʘʤʫʶ ʚʳʩʦʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʨʘʝ ï ʚ ʢʦʣʭʦʟʝ 
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çʉʪʝʧʥʦʡè ʅʝʤʝʮʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʚ 1999 ʛ. ʫʨʦʞʘʡ ʩʝʥʘ ʤʥʦʛʦʣʝʪʥʠʭ 

ʪʨʘʚ ʩʦʩʪʘʚʠʣ 60 ʮ/ʛʘ, ʢʫʢʫʨʫʟʳ ï 270 ʮ/ʛʘ [10]. 

ɺ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ ʧʨʦʝʢʪʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ɻʋɻʅʇʎ çʃʝʥʚʦʜʧʨʦʝʢʪè, 

çɸʣʪʘʡʛʠʧʨʦʚʦʜʭʦʟè ʧʨʦʝʢʪʠʨʫʶʪʩʷ ʝʱʝ ʜʚʝ ʦʨʦʩʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ: 

ɹʫʨʣʠʥʩʢʘʷ ʠ ɹʘʨʥʘʫʣʴʩʢʘʷ. 

ɹʫʨʣʠʥʩʢʘʷ ʦʨʦʩʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʧʦ ʨʫʩʣʫ ʨ. ɹʫʨʣʳ ʜʦʣʞʥʘ ʙʳʣʘ ʨʝʰʠʪʴ 

ʚʦʧʨʦʩʳ ʦʙʚʦʜʥʝʥʠʷ ʙʝʩʩʪʦʯʥʦʛʦ ʙʘʩʩʝʡʥʘ ʨ. ɹʫʨʣʳ ʂʫʣʫʥʜʠʥʩʢʦʡ ʩʪʝʧʠ ʠ 

ʦʨʦʰʝʥʠʷ 55 ʪʳʩ. ʛʘ ʟʝʤʝʣʴ.  

ɹʘʨʥʘʫʣʴʩʢʘʷ ʩʠʩʪʝʤʘ, ʦʪʥʦʩʷʱʘʷʩʷ ʢ ʦʨʦʩʠʪʝʣʴʥʳʤ ʩʠʩʪʝʤʘʤ 

ʧʨʠʛʦʨʦʜʥʦʡ ʟʦʥʳ, ʧʨʦʝʢʪʠʨʦʚʘʣʘʩʴ ʩ 1979 ʛʦʜʘ. ʇʣʦʱʘʜʠ ʦʨʦʰʝʥʠʷ ʚ 100,6 ʪʳʩ. 

ʛʘ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʚ ʤʝʞʜʫʨʝʯʴʝ ʨʝʢ ɹʘʨʥʘʫʣʢʠ ʠ ʂʘʩʤʘʣʳ. ɺ ʛʨʘʥʠʮʘʭ 5-ʪʠ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʧʣʘʥʠʨʦʚʘʣʦʩʴ ʦʨʦʰʝʥʠʝ 25 ʪʳʩ. ʛʘ 

ʚ ʇʘʚʣʦʚʩʢʦʤ ʨʘʡʦʥʝ, 21,8 ʪʳʩ. ʛʘ ï ʚ ʈʝʙʨʠʭʠʥʩʢʦʤ, 29,3 ʪʳʩ. ʛʘ ʚ 

ʄʘʤʦʥʪʦʚʩʢʦʤ, 15,8 ʪʳʩ. ʛʘ ï ʚ ʅʦʚʠʯʠʭʠʥʩʢʦʤ, 8,7 ʪʳʩ. ʛʘ ï ɺʦʣʯʠʭʠʥʩʢʦʤ [9]. 

ʇʦ ʧʨʦʝʢʪʫ ʚʦʜʦʟʘʙʦʨ, ʨʘʟʤʝʱʝʥʥʳʡ ʥʘ ʣʝʚʦʤ ʙʝʨʝʛʫ ʆʙʠ, ʜʦʣʞʝʥ ʙʳʣ ʧʦʜʘʚʘʪʴ 

ʚʦʜʫ ʚ ʚʦʜʦʧʦʜʚʦʜʷʱʠʡ ʢʘʥʘʣ, ʟʘʪʝʤ, ʯʝʨʝʟ ʢʘʩʢʘʜ 2-ʭ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ ʩ 

ʚʦʜʦʝʤʦʤ-ʭʨʘʥʠʣʠʱʝʤ ï ʚ ʤʘʛʠʩʪʨʘʣʴʥʳʡ ʢʘʥʘʣ ʠ ʚ ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʫʶ ʩʝʪʴ. 

ʉʨʦʢ ʥʘʯʘʣʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʙʳʣ ʥʘʤʝʯʝʥ ʥʘ 1990 ʛ. ʧʦʩʣʝ ʟʘʚʝʨʰʝʥʠʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ɸʣʝʡʩʢʦʡ ʠ ɹʫʨʣʠʥʩʢʦʡ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ. 

ʂ 1991 ʛʦʜʫ ʧʣʦʱʘʜʴ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʚ ʢʨʘʝ ʜʦʩʪʠʛʘʣʘ 180 ʪʳʩ. ʛʘ, 

ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʦʨʦʩʠʪʝʣʴʥʳʭ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ï 3016 ʢʤ, ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʠ 

ʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʭ ʢʘʥʘʣʦʚ ï 535 ʢʤ. ɺ ʨʘʙʦʯʝʤ ʩʦʩʪʦʷʥʠʠ ʥʘʭʦʜʠʣʦʩʴ ʙʦʣʝʝ 

1000 ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ ʠ 2000 ʜʦʞʜʝʚʘʣʴʥʳʭ ʤʘʰʠʥ [10].  

ɺ 90-ʝ ʛʛ. 20 ʚʝʢʘ ʚ ʈʦʩʩʠʠ ʚ ʩʠʩʪʝʤʝ ʤʝʣʠʦʨʘʮʠʠ ʨʘʟʨʘʟʠʣʩʷ ʬʠʥʘʥʩʦʚʳʡ 

ʢʨʠʟʠʩ ʠ ʢʨʠʟʠʩ ʫʧʨʘʚʣʝʥʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʟʦʰʣʦ ʨʝʟʢʦʝ ʩʦʢʨʘʱʝʥʠʝ 

ʧʣʦʱʘʜʝʡ ʦʨʦʰʘʝʤʳʭ ʠ ʦʩʫʰʝʥʥʳʭ ʟʝʤʝʣʴ. ʂ 2001 ʛ. ʧʣʦʱʘʜʴ ʦʨʦʰʘʝʤʳʭ 

ʟʝʤʝʣʴ ʚ ʩʪʨʘʥʝ ʫʤʝʥʴʰʠʣʘʩʴ ʥʘ 26%. ʀʟ-ʟʘ ʨʝʟʢʦʛʦ ʩʦʢʨʘʱʝʥʠʷ ʘʩʩʠʛʥʦʚʘʥʠʡ 

ʥʘ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʤʝʣʠʦʨʘʮʠʶ ʟʝʤʝʣʴ ʠ ʚ ʩʚʷʟʠ ʩ 

ʥʘʨʫʰʝʥʠʷʤʠ ʪʝʭʥʦʣʦʛʠʡ ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 1990-

2000 ʛʛ. ʧʦʚʩʝʤʝʩʪʥʦ ʧʨʦʠʟʦʰʣʦ ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʦʨʦʰʘʝʤʳʭ ʫʛʦʜʠʡ, 

ʧʦʚʣʝʢʰʝʝ ʟʘ ʩʦʙʦʡ ʧʝʨʝʦʮʝʥʢʫ ʩʪʦʠʤʦʩʪʠ ʟʝʤʝʣʴ. ɺ ʢʦʥʮʝ 20 ʚʝʢʘ ʚ ʈʦʩʩʠʠ 

ʢʦʤʧʣʝʢʩʥʘʷ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ 

ʧʨʦʚʦʜʠʣʘʩʴ. ɺ 2003 ʛ. ʧʣʦʱʘʜʴ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ, ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʙʘʣʘʥʩʝ 

ʭʦʟʷʡʩʪʚ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʩʦʩʪʘʚʠʣʘ 105 ʪʳʩ. ʛʘ. 

ʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ, ʷʚʣʷʷʩʴ ʯʘʩʪʴʶ ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʩʪʨʫʢʪʫʨʳ ʈʦʩʩʠʠ, ʠʩʧʳʪʘʣʦ ʥʘ ʩʝʙʝ ʚʩʝ ʪʨʫʜʥʦʩʪʠ, ʧʝʨʝʞʠʚʘʝʤʳʝ ʛʦʩʫʜʘʨʩʪʚʦʤ 

ʚ ʧʝʨʠʦʜ ʨʝʬʦʨʤ. ɼʦ 1990-ʭ ʛʛ. ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʣʦ ʧʦʣʥʦʩʪʴʶ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʦʨʦʩʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʚ ʨʘʙʦʯʝʤ ʩʦʩʪʦʷʥʠʠ. ɺ 1997 ʛ. ʫʩʪʘʨʝʚʰʝʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʛʨʫʙʳʝ ʥʘʨʫʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʟʝʤʣʝʜʝʣʠʷ 

ʥʘ ʤʝʣʠʦʨʠʨʦʚʘʥʥʳʭ ʟʝʤʣʷʭ, ʧʨʦʛʨʝʩʩʠʨʫʶʱʠʝ ʫʭʫʜʰʝʥʠʷ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʟʝʤʝʣʴ ʠʟ-ʟʘ ʧʦʜʪʦʧʣʝʥʠʷ, ʟʘʙʦʣʘʯʠʚʘʥʠʷ, ʟʘʩʦʣʝʥʠʷ ʚʳʟʚʘʣʠ 

ʫʤʝʥʴʰʝʥʠʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʤʝʣʠʦʨʠʨʦʚʘʥʥʦʛʦ ʛʝʢʪʘʨʘ ʚ 2 ʨʘʟʘ ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʜʦʨʝʬʦʨʤʝʥʥʳʤʠ 1986-1990 ʛʛ. ɺ 2000 ʛʦʜʫ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʧʦʜʜʝʨʞʘʥʠʷ 
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ʚ ʨʘʙʦʯʝʤ ʩʦʩʪʦʷʥʠʠ ʩʠʩʪʝʤ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʥʝʦʙʭʦʜʠʤʦ ʙʳʣʦ ʥʝ ʤʝʥʝʝ 4200 

ʨʫʙ./ʛʘ (4000 ʨʫʙ./ʛʘ ï ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ ʠ 200 ʨʫʙ./ʛʘ ï ɻ ʢʩʧʣʫʘʪʘʮʠʷ). ʂ 2002 

ʛ. ʧʨʦʠʟʦʰʣʘ ʚʳʨʘʙʦʪʢʘ ʥʦʨʤʘʪʠʚʥʦʛʦ ʩʨʦʢʘ ʩʣʫʞʙʳ ʫ 40% ʚʩʝʡ ʠʤʝʶʱʝʡʩʷ 

ʪʝʭʥʠʢʠ [11, 12].  

ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ ʨʘʟʚʠʪʠʷ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʟʘ ʧʝʨʠʦʜ ʩ 1995 ʧʦ 2005 

ʧʨʦʠʟʦʰʣʦ ʩʦʢʨʘʱʝʥʠʝ ʥʘ 500 ʪʳʩ. ʛʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʫʛʦʜʠʡ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʧʣʦʱʘʜʠ ʟʘʣʝʞʝʡ ʚʳʨʦʩʣʠ ʩ 5,4 

ʪʳʩ. ʛʘ ʜʦ 318 ʪʳʩ. ʛʘ. ʉ 1995 ʧʦ 2004 ʛ. ʢʦʣʠʯʝʩʪʚʦ ʜʦʞʜʝʚʘʣʴʥʳʭ ʤʘʰʠʥ ʠ 

ʫʩʪʘʥʦʚʦʢ ʩʦʢʨʘʪʠʣʦʩʴ ʩ 1885 ʝʜʠʥʠʮ ʪʝʭʥʠʢʠ ʜʦ 516 (ʚ 3,65 ʨʘʟ), ʩʪʝʧʝʥʴ ʠʟʥʦʩʘ 

ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʥʘ ʢʦʥʝʮ 2004 ʛʦʜʘ ʩʦʩʪʘʚʠʣʘ 52, 4% [13]. 

ɽʱʝ ʦʜʥʦʡ ʧʨʦʙʣʝʤʦʡ ʜʣʷ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʝʡ ʩʪʘʣʠ ʚʳʩʦʢʠʝ ʪʘʨʠʬʳ ʥʘ 

ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ, ʧʦʪʦʤʫ ʠʤʝʶʱʠʝʩʷ ʜʦʞʜʝʚʘʣʴʥʳʝ ʤʘʰʠʥʳ (çʌʨʝʛʘʪè, 

çɼʥʝʧʨè, çɺʦʣʞʘʥʢʘè) ʩʪʘʣʠ ʜʣʷ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʣʠʰʢʦʤ ʵʥʝʨʛʦʝʤʢʠʤʠ.  

ʇʨʝʧʷʪʩʪʚʠʝʤ ʜʣʷ ʧʝʨʝʦʩʥʘʱʝʥʠʷ ʧʦʣʠʚʥʦʡ ʪʝʭʥʠʢʠ ʷʚʠʣʦʩʴ ʥʘʭʦʞʜʝʥʠʝ 

ʝʝ ʥʘ ʙʘʣʘʥʩʝ ʭʦʟʷʡʩʪʚ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʚʦʟʥʠʢʰʠʭ ʚ 

ʧʝʨʝʩʪʨʦʝʯʥʳʡ ʧʝʨʠʦʜ. ʇʨʠ ʜʠʩʙʘʣʘʥʩʝ ʮʝʥ ʥʘ ʩʝʣʴʭʦʟʧʨʦʜʫʢʮʠʶ ʠ ʧʨʦʜʫʢʮʠʶ 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ ʠ ʙʝʟ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ 

ʦʙʥʦʚʣʝʥʠʷ ʧʘʨʢʘ ʚ ʪʝʢʫʱʠʭ ʫʩʣʦʚʠʷʭ ʙʳʣʦ ʥʝ ʨʝʘʣʴʥʦ. ʇʨʘʢʪʠʯʝʩʢʠ 

ʧʨʝʢʨʘʱʝʥʳ ʙʳʣʠ ʨʘʙʦʪʳ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʥʦʚʳʭ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ, ʥʝ 

ʚʝʣʠʩʴ ʨʘʙʦʪʳ ʧʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʨʝʤʦʥʪʫ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ. ʀʟ-ʟʘ 

ʥʝʠʩʧʨʘʚʥʦʩʪʠ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʠ ʬʠʥʘʥʩʦʚʦʡ ʥʝʩʦʩʪʦʷʪʝʣʴʥʦʩʪʠ ʭʦʟʷʡʩʪʚ 

ʥʝ ʧʦʣʠʚʘʝʪʩʷ ʙʦʣʝʝ 50 % ʚʩʝʭ ʠʤʝʶʱʠʭʩʷ ʥʘ ʙʘʣʘʥʩʝ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ [10]. 

ʉʫʱʝʩʪʚʦʚʘʣʘ ʪʘʢʞʝ ʧʨʦʙʣʝʤʘ ʙʦʣʴʰʠʭ ʧʦʪʝʨʴ ʚʦʜʳ ʚ ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʭ 

ʚ ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ ʩʠʩʪʝʤʘʭ. ɹʦʣʴʰʠʥʩʪʚʦ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʠʤʝʶʪ ʂʇɼ 

ʟʥʘʯʠʪʝʣʴʥʦ ʥʠʞʝ ʥʦʨʤʘʪʠʚʥʳʭ ʪʨʝʙʦʚʘʥʠʡ: ʂʇɼ ʩʠʩʪʝʤʳ ï 0,47-0,62; ʂʇɼ 

ʦʨʦʩʠʪʝʣʴʥʦʡ ʩʝʪʠ ï 0,68-0,71 [11]. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ, ʧʨʠʚʦʜʷʱʝʝ ʢ ʪʘʢʠʤ 

ʫʨʦʚʥʷʤ ʧʦʪʝʨʴ, ʩʚʷʟʘʥʦ ʙʳʣʦ ʩ ʙʝʩʧʣʘʪʥʦʩʪʴʶ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʆʪʤʝʥʘ ʚ 1957 

ʛʦʜʫ ʧʣʘʪʳ ʟʘ ʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʦʡ [10] ʧʨʠʚʝʣʘ ʢ ʚʦʟʚʨʘʪʫ ʧʨʠʥʮʠʧʘ 

ʙʝʩʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʤʝʣʠʦʨʘʮʠʠ.  

ɼʦ 1990 ʛʛ. ʚʩʝ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʩʠʩʪʝʤʳ ʧʨʘʢʪʠʯʝʩʢʠ ʙʳʣʠ 

ʩʦʙʩʪʚʝʥʥʦʩʪʴʶ ʛʦʩʫʜʘʨʩʪʚʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʚʘʪʠʟʘʮʠʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ ʜʦ 60% ʥʘʧʦʨʥʦʡ ʠ ʜʨʝʥʘʞʥʦʡ ʩʝʪʠ ʠ ʙʦʣʝʝ 80% ʜʦʞʜʝʚʘʣʴʥʳʭ 

ʤʘʰʠʥ ʧʝʨʝʜʘʥʳ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʴ ʭʦʟʷʡʩʪʚ [11]. ʆʙʩʣʫʞʠʚʘʶʱʠʝ ʭʦʟʷʡʩʪʚʘ 

ʤʝʞʭʦʟʷʡʩʪʚʝʥʥʳʝ ʠ ʤʘʛʠʩʪʨʘʣʴʥʳʝ ʢʘʥʘʣʳ, ʚʦʜʦʟʘʙʦʨʳ ʠ ʜʨʫʛʠʝ ʦʩʥʦʚʥʳʝ 

ʬʦʥʜʳ ʦʪʥʝʩʝʥʳ ʢ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʫʧʨʘʚʣʝʥʠʷʤʠ ʦʩʫʰʠʪʝʣʴʥʦ-ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ (ʋʆʉ). 

ʈʘʟʥʠʮʘ ʚ ʠʩʪʦʯʥʠʢʘʭ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʠʚʝʣʦ ʢ ʪʦʤʫ, ʯʪʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʫʯʨʝʞʜʝʥʠʷ ʧʨʝʜʦʩʪʘʚʣʷʣʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʷʤ ʤʝʞʭʦʟʷʡʩʪʚʝʥʥʳʝ ʠ 

ʤʘʛʠʩʪʨʘʣʴʥʳʝ ʢʘʥʘʣʳ, ʘ ʨʝʘʣʴʥʳʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʠ ʥʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʧʦʣʥʦʡ 

ʤʝʨʝ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʨʝʩʫʨʩʳ. 

ɿʘʢʦʥʦʤʝʨʥʳʤ ʠʪʦʛʦʤ ʩʪʘʣʦ, ʯʪʦ ʟʘ 50-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʧʦʢʘʟʘʪʝʣʠ ʚʚʦʜʘ 

ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʝ ʚʳʰʝʧʝʨʝʯʠʩʣʝʥʥʳʤʠ 

ʧʨʦʝʢʪʘʤʠ, ʥʝ ʙʳʣʠ ʜʦʩʪʠʛʥʫʪʳ. 
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ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʤʝʣʠʦʨʘʮʠʠ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ 

ʇʦ ʜʘʥʥʳʤ ʤʠʥʠʩʪʝʨʩʪʚʘ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ 

ʦʩʥʦʚʫ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʨʝʛʠʦʥʘ ʩʦʩʪʘʚʣʷʶʪ ʧʨʦʠʟʚʦʜʩʪʚʦ ʟʝʨʥʦʚʳʭ, 

ʢʨʫʧʷʥʳʭ ʠ ʪʝʭʥʠʯʝʩʢʠʭ ʢʫʣʴʪʫʨ. ʇʦ ʧʦʩʝʚʥʦʡ ʧʣʦʱʘʜʠ ʟʝʨʥʦʚʳʭ ʠ 

ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʢʨʘʡ ʟʘʥʠʤʘʝʪ 2 ʤʝʩʪʦ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ 

ʷʚʣʷʝʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʨʝʛʠʦʥʦʤ ʦʪ ʋʨʘʣʘ ʜʦ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, 

ʚʳʨʘʱʠʚʘʶʱʠʤ ʩʘʭʘʨʥʫʶ ʩʚʝʢʣʫ. ɺ 2021 ʛʦʜʫ ʩʦʙʨʘʥ ʨʝʢʦʨʜʥʳʡ ʟʘ ʧʦʩʣʝʜʥʠʝ 

12 ʣʝʪ ʫʨʦʞʘʡ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ï 5,6 ʤʣʥ. ʪʦʥʥ (4 ʤʝʩʪʦ ʚ ʈʦʩʩʠʠ) ʧʨʠ ʩʨʝʜʥʝʡ 

ʫʨʦʞʘʡʥʦʩʪʠ ʟʝʨʥʦʚʳʭ 17,3 ʮ/ʛʘ. ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ ʪʘʢʞʝ ʣʠʜʠʨʫʝʪ ʧʦ ʦʙʲʝʤʘʤ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʷʨʦʚʦʡ ʧʰʝʥʠʮʳ, ʛʨʝʯʠʭʠ, ʦʚʩʘ, ʤʘʩʣʦ ʩʝʤʷʥ ʧʦʜʩʦʣʥʝʯʥʠʢʘ. ʇʦ 

ʧʨʦʠʟʚʦʜʩʪʚʫ ʨʘʧʩʘ ʠ ʣʴʥʘ ʤʘʩʣʠʯʥʦʛʦ ʟʘʥʠʤʘʝʪ 2 ʤʝʩʪʦ ʚ ʈʦʩʩʠʠ [13]. ɺʩʝ ʵʪʠ 

ʜʦʩʪʠʞʝʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʙʦʛʘʨʥʦʤʫ ʟʝʤʣʝʜʝʣʠʶ, ʥʝ ʠʩʧʦʣʴʟʫʶʱʝʤʫ 

ʛʠʜʨʦʤʝʣʠʦʨʘʮʠʶ ʚ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ.  

ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʛʠʜʨʦʤʝʣʠʦʨʘʮʠʠ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʚʦ ʤʥʦʛʦʤ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʠʩʪʦʨʠʝʡ ʩʦʚʝʪʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʠ ʥʘʙʦʨʦʤ ʧʨʦʙʣʝʤ, ʧʨʦʷʚʠʚʰʠʭʩʷ ʚ ʧʝʨʠʦʜ 

ʧʦʩʣʝ 1990 ʛ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʦʙʩʣʫʞʠʚʘʥʠʝ ʤʝʣʠʦʨʠʨʫʝʤʳʭ 

ʟʝʤʝʣʴ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʝʣʠʦʨʘʪʠʚʥʳʤʠ ʩʠʩʪʝʤʘʤʠ (ʄʉ) ʠ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʤʠ 

ʩʦʦʨʫʞʝʥʠʷʤʠ (ɻʊʉ), ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʜʚʫʭ ʚʠʜʘʭ ʩʦʙʩʪʚʝʥʥʦʩʪʠ: ʬʝʜʝʨʘʣʴʥʦʡ 

ʠ ʯʘʩʪʥʦʡ (ʪʘʙʣʠʮʘ 2). ɺ ʢʨʘʝ ʦʪʩʫʪʩʪʚʫʶʪ ʤʝʣʠʦʨʘʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʠ ɻʊʉ, 

ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʨʝʛʠʦʥʘʣʴʥʦʡ ʠʣʠ ʩʫʙʲʝʢʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʥʝʪ ʙʝʩʭʦʟʷʡʥʳʭ 

ʠʣʠ ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʩʪʘʜʠʠ ʦʬʦʨʤʣʝʥʠʷ ʧʨʘʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ [15]. 

ʊʘʙʣʠʮʘ 2 ï ʅʘʣʠʯʠʝ ʤʝʣʠʦʨʠʨʫʝʤʳʭ ʟʝʤʝʣʴ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʚ 2019-2021 ʛʛ.  
ɺʠʜ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ 

ʄʉ ʠ ɻʊʉ 

ʀʩʧʦʣʴʟʫʶʪʩʷ ʚ ʩ/ʭ 

ʧʨʦʠʟʚʦʜʩʪʚʝ  

ʌʘʢʪʠʯʝʩʢʠ 

ʧʦʣʠʪʦ / ʦʩʫʰʝʥʦ 

ɺʩʝʛʦ ʤʝʣʠʦʨʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ ʧʦ ʚʠʜʘʤ 

ʫʛʦʜʠʡ, ʪʳʩ. ʛʘ. 

ʦʨʦʰʝʥʠʝ 
ʪʳʩ. ʛʘ. 

ʦʩʫʰʝʥʠʝ 

ʪʳʩ. ʛʘ. 

ʦʨʦʰʝʥʠʝ 

ʪʳʩ. ʛʘ. 

ʦʩʫʰʝʥʠʝ 

ʪʳʩ. ʛʘ. 

ʧʘʰʥʷ ʩʝʥʦʢʦʩʳ 

ʧʘʩʪʙʠʱʘ 

ʤʥʦʛʦʣʝʪ. 

ʥʘʩʘʞʜʝʥʠʷ 

ʧʨʦʯʠʝ 

2019 

ʌʝʜʝʨʘʣʴʥʘʷ  32,190 0 32,190 0 32,034 0,145 0 0,018 

ʏʘʩʪʥʘʷ  37,594 2,622 37,594 2,622 36,005 3,495 0,716 0,265 

2020 

ʌʝʜʝʨʘʣʴʥʘʷ  32,190 0 32,190 0 32,034 0,145 0,011 0,018 

ʏʘʩʪʥʘʷ  37,594 2,622 0 2,622 36,005 3,495 0,716 0,265 

2021 

ʌʝʜʝʨʘʣʴʥʘʷ  32,190 0 1,316 0 31,968 0,222 0 0 

ʏʘʩʪʥʘʷ  37,594 2,622 4,484 2,622 36,071 3,418 0,727 0,847 

ɽʩʣʠ ʚ 2019 ʛʛ. ʠʟ 69,784 ʪʳʩ. ʛʘ ʟʝʤʝʣʴ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʦʨʦʰʝʥʠʷ, 

ʧʦʣʠʚ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʥʘ ʚʩʝʭ ʵʪʠʭ ʧʣʦʱʘʜʷʭ, ʪʦ ʚ 2020 ʛʦʜʫ ʠʟ ʧʣʦʱʘʜʝʡ ʧʦʣʠʚʘ 

ʧʦʣʥʦʩʪʴʶ ʚʳʧʘʣʠ ʤʝʣʠʦʨʘʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʯʘʩʪʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʘ ʚ 2021 

ʛʦʜʫ ʧʨʦʠʟʦʰʣʦ ʩʦʢʨʘʱʝʥʠʝ ʬʘʢʪʠʯʝʩʢʠ ʧʦʣʠʪʳʭ ʧʣʦʱʘʜʝʡ ʢʘʢ ʚ ʬʝʜʝʨʘʣʴʥʦʤ, 

ʪʘʢ ʠ ʯʘʩʪʥʦʤ ʩʝʛʤʝʥʪʝ ʦʙʩʣʫʞʠʚʘʥʠʷ ʜʦ ʩʫʤʤʘʨʥʦʛʦ ʠʭ ʟʥʘʯʝʥʠʷ ʚ 5,8 ʪʳʩ. ʛʘ 

[15]. 

ʇʨʠ ʦʙʱʝʤ ʦʙʲʝʤʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʚ 2019 ʛʦʜʫ 5146,9 ʪʳʩ. ʛʘ [16] 

ʧʣʦʱʘʜʠ ʦʨʦʰʝʥʠʷ ʩʦʩʪʘʚʣʷʣʠ 1,4%, ʘ ʚ 2021 ʛʦʜʫ ʠʭ ʜʦʣʷ ʫʤʝʥʴʰʠʣʘʩʴ ʚ 10 ʨʘʟ 
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82 

ï ʜʦ 0,1%. ɺ ʩʨʘʚʥʝʥʠʠ ʩ 1991 ʛʦʜʦʤ ʟʘ 30 ʣʝʪ ʧʨʦʠʟʦʰʣʦ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʝ ʜʣʷ 

ʦʪʨʘʩʣʠ ʤʝʣʠʦʨʘʮʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʩʦʢʨʘʱʝʥʠʝ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʥʘ 97%. 

ʅʘ ʤʦʤʝʥʪ ʟʘʚʝʨʰʝʥʠʷ ʧʦʣʠʚʥʦʛʦ ʩʝʟʦʥʘ 2021 ʛ. ʥʘ ʙʘʣʘʥʩʝ ʌɻɹʋ 

çʋʧʨʘʚʣʝʥʠʷ ʤʝʣʠʦʨʘʮʠʠ ʟʝʤʝʣʴ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʧʦ 

ɸʣʪʘʡʩʢʦʤʫ ʢʨʘʶè ʩʦʩʪʦʷʣʦ 9 ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ (ʆʉ) [14] (ʪʘʙʣʠʮʘ 3).  

ʊʘʙʣʠʮʘ 3 ï ʌʝʜʝʨʘʣʴʥʳʝ ʤʝʣʠʦʨʘʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʠ ʠʭ ʧʣʦʱʘʜʠ ʦʨʦʰʝʥʠʷ 

ʥʘ 2021 ʛ. 
ʆʨʦʩʠʪʝʣʴʥʳʝ 

ʩʠʩʪʝʤʳ 
ɼʘʪʳ ʇʣʦʱʘʜʴ ʦʨʦʰʝʥʠʷ, ʪʳʩ. ʛʘ ʅʝʪ ʦʨʦʰʝʥʠʷ 

ʚʚʦʜʘ/ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ 
ʧʨʦʝʢʪʥʘʷ ʦʙʩʣʫʞʠʚʘʝʤʘʷ ʬʘʢʪʠʯʝʩʢʘʷ ʧʣʦʱʘʜʴ ʧʨʠʯʠʥʘ 

ɸʣʝʡʩʢʘʷ  
1936-1989 

2015-2027 21,620 9,473 0,638 8,835 

ʦʪʢʘʟ ʉʇ 

ɹʦʣʴʰʝ-

ʏʝʨʝʤʰʘʥʩʢʘʷ 1984/2013 1,005 1,005 0,155 0,850 

ʦʪʢʘʟ ʉʇ 

ɹʫʨʣʠʥʩʢʘʷ 1991/ʥʝʪ 55 5,238 0 5,238 ʦʪʢʘʟ ʉʇ 

ʂʫʣʫʥʜʠʥʩʢʠʡ 

ʄʂ 
1983/ ʥʝʪ 25 10,623 0 10,623 ʦʪʢʘʟ ʉʇ 

ʃʦʩʠʭʠʥʩʢʘʷ 
1981/ 

2009-2010 
0,584 0,987 0,375 0,612 ʦʪʢʘʟ ʉʇ 

ʇʘʚʣʦʚʩʢʘʷ 1992/2014 0,560 0,443 0,148 0,295 ʦʪʢʘʟ ʉʇ 

ʈʦʛʦʟʠʭʠʥʩʢʘʷ 1986/ʥʝʪ 0,848 0,848 0 0,848 
ʥʝʠʩʧʨʘʚʥʦʩʪʴ 

ʄʉ 

ʏʝʩʥʦʢʦʚʩʢʘʷ 1980/ʥʝʪ 1,662 1,662 0 1,662 
ʥʝʠʩʧʨʘʚʥʦʩʪʴ 

ʄʉ 

ʐʠʧʫʥʦʚʩʢʘʷ 1972/ʥʝʪ 1 0 0 1 ʥʝ ʩʫʱʝʩʪʚʫʝʪ 

ʂʘʢ ʫʞʝ ʦʪʤʝʯʘʣʦʩʴ ʨʘʥʝʝ, ʩ 90-ʭ ʛʦʜʦʚ 20 ʚʝʢʘ ʩʣʦʞʠʣʘʩʴ ʩʠʪʫʘʮʠʷ, ʢʦʛʜʘ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʫʯʨʝʞʜʝʥʠʷ ʧʨʝʜʦʩʪʘʚʣʷʣʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʷʤ 

ʤʝʞʭʦʟʷʡʩʪʚʝʥʥʳʝ ʠ ʤʘʛʠʩʪʨʘʣʴʥʳʝ ʢʘʥʘʣʳ, ʘ ʨʝʘʣʴʥʳʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʠ ʥʝ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʝ ʨʝʩʫʨʩʳ. ʕʪʘ ʩʠʪʫʘʮʠʷ 

ʩʫʱʝʩʪʚʫʝʪ ʠ ʚ 2021 ʛ. ɺ ʪʘʙʣʠʮʝ 2 ʧʣʦʱʘʜʠ ʦʨʦʰʝʥʠʷ, ʦʙʩʣʫʞʠʚʘʝʤʳʝ 

ʤʝʣʠʦʨʘʪʠʚʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʠ ʬʘʢʪʠʯʝʩʢʠ ʠʩʧʦʣʴʟʫʝʤʳʝ (ʧʦʣʠʚ), ʨʘʟʣʠʯʘʶʪʩʷ, 

ʠ ʧʨʠʯʠʥʦʡ ʵʪʦʛʦ ʷʚʣʷʝʪʩʷ, ʢʘʢ ʦʪʤʝʯʝʥʦ ʚ ʧʘʩʧʦʨʪʝ ʩʠʩʪʝʤ, ʦʪʢʘʟ 

ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʷ (ʦʪʢʘʟ ʉʇ) ʠʩʧʦʣʴʟʦʚʘʪʴ ʚʦʜʫ ʜʣʷ ʦʨʦʰʝʥʠʷ. ʊ.ʝ. 

ʨʘʙʦʪʘʶʱʠʝ ʩʠʩʪʝʤʳ ʚ ʧʦʪʝʥʮʠʘʣʝ ʤʦʛʫʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʙʦʣʴʰʫʶ ʧʣʦʱʘʜʴ 

ʦʨʦʰʝʥʠʷ, ʯʝʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʘʢʪʠʯʝʩʢʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ. ʇʨʠʯʠʥʘ ʦʪʢʘʟʘ ï 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʢʨʳʚʘʪʴ ʟʘʪʨʘʪʳ ʥʘ ʚʦʜʫ ʠ ʵʣʝʢʪʨʠʯʝʩʪʚʦ, ʦʪʩʫʪʩʪʚʠʝ 

ʜʦʞʜʝʚʘʣʴʥʦʡ ʪʝʭʥʠʢʠ, ʥʘʧʦʨʥʦʡ ʠ ʜʨʝʥʘʞʥʦʡ ʩʝʪʠ ʫ ʭʦʟʷʡʩʪʚ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʝʨʚʠʯʥʦʛʦ ʚʣʦʞʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʳʭ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʚ ʩʦʟʜʘʥʠʝ ʤʘʩʩʠʚʦʚ 

ʦʨʦʰʝʥʠʷ. 

ʄʝʣʠʦʨʘʪʠʚʥʳʝ ʩʠʩʪʝʤʳ ʩ 20-25-ʣʝʪʥʠʤ ʩʨʦʢʦʤ ʩʣʫʞʙʳ, ʚʚʝʜʝʥʥʳʝ ʚ 

ʜʝʡʩʪʚʠʝ ʚ 1965-1992 ʛʛ. ʥʘ ʥʘʩʪʦʷʱʠʡ ʤʦʤʝʥʪ ʚʭʦʜʷʪ ʚ ʩʪʘʜʠʶ ʧʦʣʥʦʛʦ ʠʟʥʦʩʘ 

ʠ ʪʨʝʙʫʶʪ ʥʦʚʳʭ ʧʨʦʝʢʪʦʚ ʨʝʢʦʥʩʪʨʫʢʮʠʠ. ʆʩʪʨʦ ʩʪʦʷʚʰʘʷ ʧʨʦʙʣʝʤʘ ʚ 2002 ʛ. 

ʚʳʨʘʙʦʪʢʠ ʥʦʨʤʘʪʠʚʥʦʛʦ ʩʨʦʢʘ ʩʣʫʞʙʳ ʫ 40% ʚʩʝʡ ʠʤʝʶʱʝʡʩʷ ʪʝʭʥʠʢʠ ʚ 2021 

ʛʦʜʫ ʧʨʠʦʙʨʝʣʘ ʙʦʣʴʰʠʡ ʨʘʟʤʘʭ, ɹʫʨʣʠʥʩʢʘʷ ʆʉ ʠ ʂʫʣʫʥʜʠʥʩʢʠʡ ʄʂ 

ʦʙʝʩʧʝʯʝʥʳ ʤʘʰʠʥʘʤʠ ʠ ʤʝʭʘʥʠʟʤʘʤʠ ʥʘ 10 %. (ʪʘʙʣʠʮʘ 4). ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʪʝʭʥʠʢʦ-ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ ʢʘʨʪʘʤʠ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ 2021 ʛ., ʧʦʣʥʦʩʪʴʶ 
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ʨʘʙʦʪʦʩʧʦʩʦʙʥʳʤʠ ʷʚʣʷʶʪʩʷ ʜʚʝ ʩʠʩʪʝʤʳ ʃʦʩʠʭʠʥʩʢʘʷ ʠ ʇʘʚʣʦʚʩʢʘʷ, ʦʩʪʘʣʴʥʳʝ 

ʪʨʝʙʫʶʪ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ʠʣʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ [14].  

ʊʘʙʣʠʮʘ 4 ï ʊʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʬʝʜʝʨʘʣʴʥʳʭ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʚ 

2021 ʛ. 

ʆʨʦʩʠʪʝʣʴʥʳʝ 

ʩʠʩʪʝʤʳ 

ʀʟʥʦʩ, % 
ʅʘʣʠʯʠʝ 

ʪʝʭʥʠʢʠ, % 

ʈʝʤʦʥʪ ʚ 2021 ʛ., ʪʳʩ. ʨʫʙ. 
ʆʮʝʥʢʘ ʪʝʭʥʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʧʦ ʙʘʣʘʥʩʫ ʧʦ ʬʘʢʪʫ 
ʢʘʧʠʪʘʣʴʥʳʡ 

ʨʝʢʦʥʩʪʨʫʢʮʠʷ 
ʪʝʢʫʱʠʡ 

ɸʣʝʡʩʢʘʷ 90 90 20,25 0/0 9621,11 ʪʨʝʙʫʝʪ ʢʘʧ. ʨʝʤʦʥʪʘ 

ɹʦʣɹh ʝ-

ʏʝʨʝʤʰʘʥʩʢʘʷ 
44 50 80 0/0 419,71 ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ 

ɹʫʨʣʠʥʩʢʘʷ  55 70 10 0/0 ʥʝʪ 
ʦʛʨʘʥʠʯʝʥʥʦ-

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ 

ʂʫʣʫʥʜʠʥʩʢʠʡ ʄʂ 97 85 10 0/0 5 524,34 ʪʨʝʙʫʝʪ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʃʦʩʠʭʠʥʩʢʘʷ 90 70 100 0/0 288,31 ʨʘʙʦʪʦʩʧʦʩʦʙʥʘʷ 

ʇʘʚʣʦʚʩʢʘʷ 80 40 100 0/0 540,71 ʨʘʙʦʪʦʩʧʦʩʦʙʥʘʷ 

ʈʦʛʦʟʠʭʠʥʩʢʘʷ 100 100 0 0/0 34,5 ʪʨʝʙʫʝʪ ʢʘʧ. ʨʝʤʦʥʪʘ 

ʏʝʩʥʦʢʦʚʩʢʘʷ 82,24 90 65 0/0 971,47 ʪʨʝʙʫʝʪ ʢʘʧ. ʨʝʤʦʥʪʘ 

ʐʠʧʫʥʦʚʩʢʘʷ 80,5 60 0 0/0 99,35 
ʦʛʨʘʥʠʯʝʥʥʦ-

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʝ 

ɸʣʝʡʩʢʘʷ ʦʨʦʩʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʙʳʣʘ ʚʢʣʶʯʝʥʘ ʚ ʬʝʜʝʨʘʣʴʥʫʶ ʘʜʨʝʩʥʫʶ 

ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʧʨʦʛʨʘʤʤʫ çʈʝʢʦʥʩʪʨʫʢʮʠʷ ɸʣʝʡʩʢʦʡ ʦʨʦʩʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳè ʠ 

ʙʳʣʠ ʦʩʚʦʝʥʳ ʚʳʜʝʣʝʥʥʳʝ ʥʘ ʵʪʠ ʮʝʣʠ ʩʨʝʜʩʪʚʘ: ʚ 2019 ʛ. ï 26,86 ʤʣʥ. ʨʫʙ., ʚ 2020 

ʛ. ï 131,15 ʤʣʥ. ʨʫʙ. ʕʪʦ ʧʦʟʚʦʣʠʣʦ ʩʥʠʟʠʪʴ ʠʟʥʦʩ ʩʠʩʪʝʤʳ ʜʦ 90% (ʩʤ. ʪʘʙʣʠʮʫ 4). 

ʅʘ 2022 ʛʦʜ ʚ ʨʘʤʢʘʭ ʬʝʜʝʨʘʣʴʥʦʡ ʘʜʨʝʩʥʦʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʦʛʨʘʤʤʳ ʜʣʷ 

ɸʣʝʡʩʢʦʡ ʦʨʦʩʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ (ʈʫʙʮʦʚʩʢʠʡ ʨʘʡʦʥ, ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ) ʙʫʜʫʪ 

ʚʳʧʦʣʥʷʪʴʩʷ ʧʨʦʝʢʪʥʳʝ ʨʘʙʦʪʳ ʥʘ 4,1 ʤʣʥ. ʨʫʙ. 

ɽʱʝ ʦʜʥʘ ʟʥʘʯʠʤʘʷ ʧʨʦʙʣʝʤʘ, ʢʦʪʦʨʘʷ ʚʩʝʛʜʘ ʩʦʧʫʪʩʪʚʫʝʪ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ ï ʟʘʩʦʣʝʥʠʝ ʟʝʤʝʣʴ. ʇʦ ʠʪʦʛʘʤ 2021 ʛʦʜʘ, ʚ ʩʚʷʟʠ ʩ ʤʘʣʦʩʪʴʶ 

ʦʙʲʝʤʦʚ ʦʨʦʰʝʥʠʷ ʚ ʥʘʩʪʦʷʱʝʤ ʚʨʝʤʝʥʠ, ʠʟ 9 ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʪʦʣʴʢʦ ʫ 2-ʭ 

ʩʘʤʳʭ ʙʦʣʴʰʠʭ ʠ ʥʘʭʦʜʠʚʰʠʭʩʷ ʨʘʥʝʝ ʚ ʜʣʠʪʝʣʴʥʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ï ɸʣʝʡʩʢʦʡ ʆʉ 

ʠ ʂʣʫʥʜʠʥʩʢʦʛʦ ʄʂ ï ʥʘʣʠʯʝʩʪʚʫʶʪ ʧʦʯʚʳ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʟʘʩʦʣʝʥʠʷ. ʅʘ ɸʣʝʡʩʢʦʡ 

ʆʉ ʥʝ ʟʘʩʦʣʝʥʳ 5 752 ʛʘ, ʩʣʘʙʦ ʟʘʩʦʣʝʥʳ 1 938 ʛʘ, ʩʨʝʜʥʝ ʟʘʩʦʣʝʥʳ 1 056 ʛʘ, ʩʠʣʴʥʦ 

ʟʘʩʦʣʝʥʳ ï 727 ʛʘ. ɺ ʟʦʥʝ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʂʫʣʫʥʜʠʥʩʢʦʛʦ ʤʘʛʠʩʪʨʘʣʴʥʦʛʦ ʢʘʥʘʣʘ 

ʥʝ ʧʦʜʚʝʨʞʝʥʦ ʟʘʩʦʣʝʥʠʶ10 504 ʛʘ, ʩʣʘʙʦ ʠ ʩʠʣʴʥʦ ʟʘʩʦʣʝʥʳ 56 ʛʘ ʠ 63 ʛʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [14]. ʊʘʢʠʝ ʧʨʦʮʝʩʩʳ ʦʙʫʩʣʦʚʣʝʥʳ ʥʘʣʠʯʠʝʤ ʧʣʦʱʘʜʝʡ ʩ ʥʠʟʢʦʡ 

ʛʣʫʙʠʥʦʡ ʟʘʣʝʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦ ʠʪʦʛʘʤ ʧʦʣʠʚʥʦʛʦ ʩʝʟʦʥʘ 2021 ʛʦʜʘ ʨʘʙʦʪʘʣʦ 4 

ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤʳ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ: ʚ ʈʫʙʮʦʚʩʢʦʤ ʨʘʡʦʥʝ ɸʣʝʡʩʢʘʷ ʆʉ ʥʘ 

ʧʦʣʠʚʝ ʟʝʨʥʦʚʳʭ, ʦʚʦʱʝʡ ʠ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ; ʚ ʇʝʨʚʦʤʘʡʩʢʦʤ ʨʘʡʦʥʝ ɹʦʣʴʰʝ-

ʏʝʨʝʤʰʘʥʩʢʘʷ ʠ ʃʦʩʠʭʠʥʩʢʘʷ ʆʉ ʥʘ ʚʳʨʘʱʠʚʘʥʠʠ ʦʚʦʱʥʳʭ ʢʫʣʴʪʫʨ; ʚ ʇʘʚʣʦʚʩʢʦʤ 

ʨʘʡʦʥʝ ʇʘʚʣʦʚʩʢʘʷ ʆʉ ï ʥʘ ʚʳʨʘʱʠʚʘʥʠʠ ʢʦʨʤʦʚʳʭ. ɻʦʜʦʚʦʡ ʦʙʲʝʤ ʟʘʙʦʨʘ ʚʦʜʳ ʠʟ 

ʠʩʪʦʯʥʠʢʘ ʚ ʦʨʦʩʠʪʝʣʴʥʳʝ ʩʝʪʠ ʚ 2021 ʛʦʜʫ ʩʦʩʪʘʚʠʣ 24,75 ʤʣʥ ʤ3, ʘ ʛʦʜʦʚʦʡ ʦʙʲʝʤ 

ʧʦʜʘʥʥʦʡ ʚʦʜʳ ʜʣʷ ʮʝʣʝʡ ʦʨʦʰʝʥʠʷ 2,06 ʤʣʥ ʤ3, ʪ.ʝ. 5,24% ʦʪ ʦʙʲʝʤʘ ʚʦʜʦʟʘʙʦʨʘ. 

ɿʘ 2021 ʛʦʜ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʬʝʜʝʨʘʣʴʥʳʭ ʩʠʩʪʝʤ ʦʨʦʰʝʥʠʷ ʩʪʘʣʠ 26 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. ʉʨʝʜʥʠʝ ʟʘʪʨʘʪʳ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʚ 2021 ʛ. ʟʘ ʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʦʡ ʠʟ ɸʣʝʡʩʢʦʡ ʆʉ ʩʦʩʪʘʚʠʣʠ 1937 
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ʨʫʙ./ʛʘ, ʘ ʠʟ ɹʦʣʴʰʝ-ʏʝʨʝʤʰʘʥʩʢʦʡ ʆʉ ï 2237 ʨʫʙ./ʛʘ, ʠʟ ʃʦʩʠʭʠʥʩʢʦʡ ʆʉ ï 1765 

ʨʫʙ./ʛʘ. 

ɺʳʚʦʜʳ  

ɺ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʚ 1991 ʛʦʜʫ ʧʣʦʱʘʜʴ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʩʦʩʪʘʚʣʷʣʘ 180 

ʪʳʩ. ʛʘ, ʚ ʨʘʙʦʯʝʤ ʩʦʩʪʦʷʥʠʠ ʥʘʭʦʜʠʣʦʩʴ ʙʦʣʝʝ 1000 ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ ʠ 2000 

ʜʦʞʜʝʚʘʣʴʥʳʭ ʤʘʰʠʥ. ʇʦʩʣʝ 1991 ʛʦʜʘ ʧʨʠ ʧʝʨʝʭʦʜʝ ʵʢʦʥʦʤʠʢʠ ʩ ʧʣʘʥʦʚʦʡ 

ʩʦʚʝʪʩʢʦʡ ʥʘ ʨʳʥʦʯʥʫʶ ʧʨʦʠʟʦʰʣʦ ʨʝʟʢʦʝ ʫʤʝʥʴʰʝʥʠʝ ʧʣʦʱʘʜʝʡ ʦʨʦʰʝʥʠʷ, 

ʢʦʣʠʯʝʩʪʚʦ ʜʦʞʜʝʚʘʣʴʥʳʭ ʤʘʰʠʥ ʠ ʫʩʪʘʥʦʚʦʢ ʩʦʢʨʘʪʠʣʦʩʴ ʚ 3,65 ʨʘʟʘ, ʩʪʝʧʝʥʴ 

ʠʟʥʦʩʘ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʥʘ ʢʦʥʝʮ 2004 ʛʦʜʘ ʩʦʩʪʘʚʠʣʘ 52, 4%. ʇʨʝʢʨʘʱʝʥʳ ʙʳʣʠ 

ʨʘʙʦʪʳ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʥʦʚʳʭ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ, ʧʦ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ 

ʨʝʤʦʥʪʫ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʠʩʪʝʤ. ɺ 2003 ʛ. ʧʣʦʱʘʜʴ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʙʘʣʘʥʩʝ ʭʦʟʷʡʩʪʚ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ, ʩʦʢʨʘʪʠʣʘʩʴ ʜʦ 105 ʪʳʩ. ʛʘ. 

ɺ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʦʡ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ 

ʦʙʩʣʫʞʠʚʘʥʠʝ ʤʝʣʠʦʨʠʨʫʝʤʳʭ ʟʝʤʝʣʴ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʤʝʣʠʦʨʘʪʠʚʥʳʤʠ 

ʩʠʩʪʝʤʘʤʠ ʠ ɻʊʉ, ʥʘʭʦʜʷʱʠʤʠʩʷ ʚ ʬʝʜʝʨʘʣʴʥʦʡ ʠ ʯʘʩʪʥʦʡ ʚʠʜʘʭ ʩʦʙʩʪʚʝʥʥʦʩʪʠ. 

ɿʘ ʪʨʠ ʛʦʜʘ ʩ 2019 ʧʦ 2021 ʛ. ʧʨʦʠʟʦʰʣʦ ʫʤʝʥʴʰʝʥʠʝ ʧʣʦʱʘʜʝʡ ʦʨʦʰʘʝʤʳʭ 

ʟʝʤʝʣʴ ʚʦ ʚʩʝʭ ʚʠʜʘʭ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʩ 69,784 ʪʳʩ. ʛʘ, ʜʦ 5,8 ʪʳʩ. ʛʘ. ʇʨʠ ʵʪʦʤ, 

ʨʘʙʦʪʘʶʱʠʝ ʩʠʩʪʝʤʳ ʦʨʦʰʝʥʠʷ ʚ ʧʦʪʝʥʮʠʘʣʝ ʤʦʛʫʪ ʧʨʝʜʦʩʪʘʚʠʪʴ ʙʦʣʴʰʫʶ 

ʧʣʦʱʘʜʴ ʦʨʦʰʝʥʠʷ, ʯʝʤ ʠʩʧʦʣʴʟʫʝʪʩʷ ʬʘʢʪʠʯʝʩʢʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ. ɸʣʝʡʩʢʘʷ 

ʦʨʦʩʠʪʝʣʴʥʘʷ ʩʠʩʪʝʤʘ ʫʯʘʩʪʚʫʝʪ ʚ ʬʝʜʝʨʘʣʴʥʦʡ ʧʨʦʛʨʘʤʤʝ ʨʝʢʦʥʩʪʨʫʢʮʠʠ. 
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Abstract. World trends in the development of irrigated agriculture were analyzed. A retrospective 

analysis of land reclamation development in Altai Krai and its current state was performed. The 

factors affecting the irrigation use in agricultural production in Altai Krai were identified. 
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ɸʥʥʦʪʘʮʠʷ. ɼʘʥʘ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʤʫ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʶ. ʅʘ 

ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʥʘʠʙʦʣʝʝ ʨʝʡʪʠʥʛʦʚʳʭ ʨʦʩʩʠʡʩʢʠʭ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠʟʜʘʥʠʡ ʚʦʜʥʦʡ ʪʝʤʘʪʠʢʠ 
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ʧʝʨʩʧʝʢʪʠʚʘ 

ɺʚʝʜʝʥʠʝ  

ʈʘʟʣʠʯʥʳʝ ʚʠʜʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦ ʠʟʫʯʝʥʠʶ, ʠʩʧʦʣʴʟʦʚʘʥʠʶ, ʦʭʨʘʥʝ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʜ ʠ 

ʣʠʢʚʠʜʘʮʠʠ ʝʛʦ ʧʦʩʣʝʜʩʪʚʠʡ ʢʦʩʚʝʥʥʦ ʠʣʠ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʘʪʝʨʠʘʣʦʚ (ʂʄ). ʅʝʩʤʦʪʨʷ ʥʘ ʰʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʨʪ ʚ 

ʚʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ, ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʪʝʤʘʪʠʯʝʩʢʦʡ ʢʘʨʪʦʛʨʘʬʠʠ ʤʘʣʦ ʠʟʫʯʝʥʦ. ʉ ʮʝʣʴʶ ʧʦʥʠʤʘʥʠʷ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʜʘʥʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʪʝʤʘʪʠʯʝʩʢʦʡ ʦʙʣʘʩʪʠ ʪʨʝʙʫʝʪʩʷ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʨʦʩʩʠʡʩʢʠʝ ʨʝʡʪʠʥʛʦʚʳʝ 

ʧʝʨʠʦʜʠʯʝʩʢʠʝ ʠʟʜʘʥʠʷ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʤʘʪʠʢʠ, ʧʨʝʜʣʦʞʠʪʴ ʢ 

ʦʙʩʫʞʜʝʥʠʶ ʥʝʢʦʪʦʨʳʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʨʘʙʦʪʳ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʀɺʕʇ ʉʆ 

ʈɸʅ. ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʩʦʩʪʦʷʥʠʠ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠ ʩʦʙʩʪʚʝʥʥʦʛʦ ʦʧʳʪʘ ʨʘʙʦʪ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

ʧʨʝʜʧʦʣʦʞʠʪʴ ʧʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ. 

ʎʝʣʴ ʨʘʙʦʪʳ 

ɺʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʢʘʨʪʦʛʨʘʬʠʠ [1]. ɽʛʦ ʦʩʥʦʚʥʦʝ ʥʘʟʥʘʯʝʥʠʝ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʦʙʦʩʥʦʚʘʥʠʠ ʠ ʨʘʟʨʘʙʦʪʢʝ ʩʠʩʪʝʤʳ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ 

ʧʨʦʠʟʚʝʜʝʥʠʡ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʣʷ ʧʨʠ ʠʟʫʯʝʥʠʠ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʚʦʧʨʦʩʦʚ, ʠʤʝʶʱʠʭ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʘ ʪʘʢʞʝ ʜʣʷ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʥʘʠʙʦʣʝʝ ʧʦʣʥʦʮʝʥʥʦʡ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʠ ʚʳʨʘʟʠʪʝʣʴʥʦʡ ʧʦ 

ʦʬʦʨʤʣʝʥʠʶ ʬʦʨʤʝ, ʫʜʦʙʥʦʡ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ. 

ʅʘ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ ʧʨʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʠ ʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʨʝʰʘʝʪʩʷ ʨʷʜ ʥʘʫʯʥʳʭ ʟʘʜʘʯ: ʨʘʟʨʘʙʦʪʢʘ ʧʨʦʙʣʝʤʥʦ-ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ɻʀʉ ʠ 

ʦʧʨʝʜʝʣʝʥʠʝ ʦʧʝʨʘʮʠʦʥʥʳʭ ʝʜʠʥʠʮ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ; ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ ʠ 

ʩʠʥʪʝʟ ʫʧʦʨʷʜʦʯʝʥʥʳʭ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʨʝʤʝʥʠ ʜʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ, ʧʨʝʜʣʘʛʘʝʤʳʝ ɻʀʉ; ʩʦʟʜʘʥʠʝ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʤʝʩʪʥʦʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʚ ʦʙʨʘʟʥʦ-ʟʥʘʢʦʚʦʤ 
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ʬʦʨʤʘʪʝ, ʚʠʟʫʘʣʠʟʠʨʫʶʱʝʝ ʥʦʚʦʝ ʟʥʘʥʠʝ ʦ ʚʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʚʨʝʤʝʥʥʦʤ ʘʩʧʝʢʪʝ.  

ʉʦʜʝʨʞʘʪʝʣʴʥʘʷ ʯʘʩʪʴ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʘʨʪ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ 

ʟʘʚʠʩʠʪ ʦʪ ʥʘʧʨʘʚʣʝʥʠʡ ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ, ʥʘʨʦʜʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ, ʠ ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʉʣʘʙʘʷ ʠʟʫʯʝʥʥʦʩʪʴ ʠ 

ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʧʫʙʣʠʯʥʘʷ ʦʩʚʝʱʝʥʥʦʩʪʴ ʥʝ ʧʦʟʚʦʣʷʶʪ ʠʤʝʪʴ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ 

ʩʦʚʨʝʤʝʥʥʦʤ ʩʦʩʪʦʷʥʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚ ʚʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʧʝʨʩʧʝʢʪʠʚʘʭ ʝʛʦ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ. ʆʜʥʘʢʦ, 

ʜʦʩʪʫʧʥʳʝ ʙʘʟʳ ʜʘʥʥʳʭ ʨʦʩʩʠʡʩʢʦʡ ʥʘʫʯʥʦʡ ʵʣʝʢʪʨʦʥʥʦʡ ʙʠʙʣʠʦʪʝʢʠ, 

ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʡ ʩ ʈʦʩʩʠʡʩʢʠʤ ʠʥʜʝʢʩʦʤ ʥʘʫʯʥʦʛʦ ʮʠʪʠʨʦʚʘʥʠʷ (ʈʀʅʎ) ʜʘʶʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʠʟʫʯʠʪʴ ʠ ʦʮʝʥʠʪʴ ʩʠʪʫʘʮʠʶ ʧʦ ʜʘʥʥʦʤʫ ʚʦʧʨʦʩʫ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ 

ʚʦʟʤʦʞʥʦ ʫʩʪʘʥʦʚʠʪʴ ʧʦ ʧʫʙʣʠʢʘʮʠʷʤ ʚʝʜʫʱʠʭ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠʟʜʘʥʠʡ. 

çɾʫʨʥʘʣʴʥʳʝ ʩʪʘʪʴʠ, ʢʘʢ ʥʘʠʙʦʣʝʝ ʤʘʩʩʦʚʳʡ ʚʠʜ ʧʫʙʣʠʢʘʮʠʡ, ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʜʣʷ ʘʥʘʣʠʟʘ ʤʘʩʰʪʘʙʦʚ, ʩʪʨʫʢʪʫʨʳ ʠ ʠʩʪʦʯʥʠʢʦʚ ʥʘʫʯʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʥʠ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʨʘʟʚʠʪʠʝ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʥʘʫʯʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʜʦʩʪʠʞʝʥʠʡ ʫʯʘʩʪʥʠʢʦʚ ʥʘʫʯʥʦʛʦ ʧʨʦʮʝʩʩʘ ï ʘʚʪʦʨʦʚ, 

ʦʨʛʘʥʠʟʘʮʠʡ, ʨʝʛʠʦʥʘ ʠ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤè [2]. 

ʅʘʠʙʦʣʝʝ ʨʝʡʪʠʥʛʦʚʳʤʠ ʞʫʨʥʘʣʘʤʠ ʧʦ ʈʦʩʩʠʡʩʢʦʤʫ ʠʥʜʝʢʩʫ ʥʘʫʯʥʦʛʦ 

ʮʠʪʠʨʦʚʘʥʠʷ [3] ʪʝʤʘʪʠʢʠ çɺʦʜʥʦʝ ʭʦʟʷʡʩʪʚʦè ʷʚʣʷʶʪʩʷ: çɺʦʜʥʳʝ ʨʝʩʫʨʩʳè, 

çʄʝʣʠʦʨʘʮʠʷ ʠ ʛʠʜʨʦʪʝʭʥʠʢʘè, çʇʨʠʨʦʜʦʦʙʫʩʪʨʦʡʩʪʚʦè, çʄʝʣʠʦʨʘʮʠʷ ʠ ʚʦʜʥʦʝ 

ʭʦʟʷʡʩʪʚʦè, çɺʦʜʘ ʠ ʵʢʦʣʦʛʠʷ: ʧʨʦʙʣʝʤʳ ʠ ʨʝʰʝʥʠʷè, çɺʦʜʥʦʝ ʭʦʟʷʡʩʪʚʦ ʈʦʩʩʠʠ: 

ʧʨʦʙʣʝʤʳ, ʪʝʭʥʦʣʦʛʠʠ, ʫʧʨʘʚʣʝʥʠʝè, çʕʢʦʣʦʛʠʷ ʠ ʚʦʜʥʦʝ ʭʦʟʷʡʩʪʚʦè (ʩ 

ʧʦʢʘʟʘʪʝʣʝʤ ʚʳʰʝ 0,2 ʥʘ 2020 ʛ.). ɺʩʝ ʦʥʠ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʦʪʜʝʣʴʥʳʭ ʥʦʤʝʨʦʚ) 

ʠʤʝʶʪ ʧʦʣʥʦʪʝʢʩʪʦʚʳʡ ʜʦʩʪʫʧ ʢ ʩʪʘʪʴʷʤ.  

ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʞʫʨʥʘʣʴʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ï ʩ 2017 ʧʦ 2021 ʛʛ. ɼʣʷ 

ʦʮʝʥʢʠ ʂʄ ʠʩʧʦʣʴʟʫʝʪʩʷ ʛʨʫʧʧʠʨʦʚʢʘ ʢʘʨʪ, ʦʪʥʦʩʷʱʠʭʩʷ ʢ ʪʝʤʝ ʚʦʜʥʦʛʦ 

ʭʦʟʷʡʩʪʚʘ, ʧʨʝʜʣʦʞʝʥʥʘʷ ɽ.ɸ. ʇʨʦʭʦʨʦʚʦʡ (2010): 

ï ɻʨʫʧʧʘ ʢʘʨʪ çɺʦʜʥʳʝ ʨʝʩʫʨʩʳè: ʢʘʨʪʳ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ 

(ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʢʘʨʪʳ); ʢʘʨʪʳ ʧʦʜʟʝʤʥʳʭ ʚʦʜ (ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ 

ʢʘʨʪʳ). 

ï ɻʨʫʧʧʘ çʇʨʦʤʳʰʣʝʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʢʘʨʪʳè: ʢʘʨʪʳ ʧʦʪʨʝʙʣʝʥʠʷ 

ʚʦʜʳ ʚ ʩʬʝʨʘʭ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ; ʢʘʨʪʳ ʛʠʜʨʦʩʪʘʥʮʠʡ ʠ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʜʣʷ ʥʫʞʜ ʵʣʝʢʪʨʦʵʥʝʨʛʝʪʠʢʠ; ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʚ 

ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ, ʨʘʩʧʘʰʢʘ ʠ ʚʳʧʘʩ ʩʢʦʪʘ ʚ ʚʦʜʦʦʭʨʘʥʥʦʡ ʟʦʥʝ; 

ʢʘʨʪʳ ʨʳʙʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

ï ɻʨʫʧʧʘ ʢʘʨʪ çʆʙʩʣʫʞʠʚʘʥʠʝ ʥʘʩʝʣʝʥʠʷè: ʢʘʨʪʳ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

ʥʘʩʝʣʝʥʠʷ ʠ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ; ʢʘʨʪʳ ʢʘʯʝʩʪʚʘ ʧʠʪʴʝʚʦʡ ʚʦʜʳ; ʢʘʨʪʳ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʛʨʫʟʦʚ ʠ ʧʘʩʩʘʞʠʨʦʚ ʧʦ ʚʦʜʥʳʤ ʧʫʪʷʤ. 

ï ɻʨʫʧʧʘ ʢʘʨʪ çʕʢʦʣʦʛʠʷ ʚʦʜè: ʢʘʨʪʳ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ, 
ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʦ ʙʝʨʝʛʘʤ ʨʝʢ; ʢʘʨʪʳ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʦʥʦʩʥʳʭ 

https://www.elibrary.ru/title_profile.asp?id=77221
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ʛʦʨʠʟʦʥʪʦʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ; ʢʘʨʪʳ ʟʘʱʠʱʝʥʥʦʩʪʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʦʪ 

ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʟʘʛʨʷʟʥʝʥʠʡ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʚʦ ʚʥʠʤʘʥʠʝ ʙʨʘʣʠʩʴ ʧʫʙʣʠʢʘʮʠʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʦʙʩʪʘʥʦʚʢʫ ʨʦʩʩʠʡʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʇʨʠ ʠʟʫʯʝʥʠʠ 

ʤʘʪʝʨʠʘʣʦʚ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʤʝʪʦʜʳ: ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʠ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ ʘʥʘʣʠʟ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʇʨʠ ʨʘʩʩʤʦʪʨʝʥʠʠ ʥʘʠʙʦʣʝʝ ʨʝʡʪʠʥʛʦʚʳʭ ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠʟʜʘʥʠʡ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʤʘʪʠʢʠ (ʧʦ ʧʦʢʘʟʘʪʝʣʶ Science Index) ʜʦʩʪʫʧ ʢ 

ʧʦʣʥʦʪʝʢʩʪʦʚʳʤ ʩʪʘʪʴʷʤ ʦʢʘʟʘʣʩʷ ʦʛʨʘʥʠʯʝʥ ʠʣʠ ʟʘʢʨʳʪ ʫ ʞʫʨʥʘʣʦʚ 

çʄʝʣʠʦʨʘʮʠʷ ʠ ʚʦʜʥʦʝ ʭʦʟʷʡʩʪʚʦè (ʩ 2019 ʧʦ 2021 ʛʛ.) ʠ çɺʦʜʘ ʠ ʵʢʦʣʦʛʠʷ: 

ʧʨʦʙʣʝʤʳ ʠ ʨʝʰʝʥʠʷè (2017 ʛ.). 

ɺ ʮʝʣʦʤ ʘʥʘʣʠʟ ʨʝʡʪʠʥʛʦʚʳʭ ʞʫʨʥʘʣʴʥʳʭ ʠʟʜʘʥʠʡ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʪʝʤʘʪʠʢʠ ʧʦʩʣʝʜʥʠʭ ʧʷʪʠ ʣʝʪ ʧʦʢʘʟʘʣ (ʪʘʙʣʠʮʘ): 

ï ʧʨʠ ʦʙʱʝʤ ʢʦʣʠʯʝʩʪʚʝ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʥʦʤʝʨʦʚ ʞʫʨʥʘʣʦʚ ï 165, 

ʚʢʣʶʯʘʶʱʠʭ 1787 ʩʪʘʪʝʡ, ʂʄ ʩʦʜʝʨʞʘʪʩʷ ʚ 448 ʧʫʙʣʠʢʘʮʠʷʭ (25 %); 

ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʪʝʡ ʩ ʂʄ ʚ ʦʜʥʦʤ ʥʦʤʝʨʝ (11 ʠ 10 ʠʟ 14-ʪʠ) 

ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʞʫʨʥʘʣ çɺʦʜʥʳʝ ʨʝʩʫʨʩʳè (ˉˉ 4; 5); 

ï ʤʠʥʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʪʝʡ ʩ ʂʄ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʞʫʨʥʘʣʝ 

çʄʝʣʠʦʨʘʮʠʷ ʠ ʛʠʜʨʦʪʝʭʥʠʢʘè ʚ 2019 ʛ. ï ʚʩʝʛʦ 1; 

ï ʚʩʝ ʞʫʨʥʘʣʳ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʩʦʜʝʨʞʘʪ ʧʦ 1-2 ʂʄ; 

ï ʤʘʢʩʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʂʄ ʚ ʦʜʥʦʡ ʩʪʘʪʴʝ (8 ʠ 7) ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 
ʞʫʨʥʘʣʝ çɺʦʜʥʳʝ ʨʝʩʫʨʩʳè (ˉ 5) ʚ ʨʘʙʦʪʘʭ ʉ.ɺ. ʗʩʠʥʩʢʦʛʦ ʩ 

ʩʦʘʚʪʦʨʘʤʠ [4] ʠ ʄ.ɸ. ʂʦʟʣʦʚʘ ʩ ʩʦʘʚʪʦʨʘʤʠ [5]; 

ï ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʪʝʡ ʩ ʂʄ ʚʢʣʶʯʝʥʳ ʚ ʩʣʝʜʫʶʱʠʝ 

ʪʝʤʘʪʠʯʝʩʢʠʝ ʨʘʟʜʝʣʳ ʞʫʨʥʘʣʦʚ: ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ (56); 

ʫʧʨʘʚʣʝʥʠʝ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ (42) (çɺʦʜʥʦʝ ʭʦʟʷʡʩʪʚʦ ʈʦʩʩʠʠ: 

ʧʨʦʙʣʝʤʳ, ʪʝʭʥʦʣʦʛʠʠ, ʫʧʨʘʚʣʝʥʠʝè); ʵʢʦʣʦʛʠʷ (30) (çɺʦʜʘ ʠ ʵʢʦʣʦʛʠʷ: 

ʧʨʦʙʣʝʤʳ ʠ ʨʝʰʝʥʠʷ); ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠ ʨʝʞʠʤ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ (29) 

(çɺʦʜʥʳʝ ʨʝʩʫʨʩʳè); 

ï ʩʫʤʤʘʨʥʦ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʂʄ ʦʪʥʦʩʠʪʩʷ ʢ ʛʨʫʧʧʘʤ ʢʘʨʪ 
çɺʦʜʥʳʝ ʨʝʩʫʨʩʳè (484) ʠ çʕʢʦʣʦʛʠʷ ʚʦʜè (186); 

ï 63 % ʛʨʫʧʧʳ ʂʄ çɺʦʜʥʳʝ ʨʝʩʫʨʩʳè ʠʤʝʶʪ ʦʙʟʦʨʥʦʝ ʩʦʜʝʨʞʘʥʠʝ (ʧʦʢʘʟ 

ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʝʩʪʘ ʦʪʙʦʨʘ ʧʨʦʙ ʠ ʜʨ.); 

ï ʛʨʫʧʧʘ çʕʢʦʣʦʛʠʷ ʚʦʜè ʚʢʣʶʯʘʝʪ ʦʢʦʣʦ 12% ʂʄ, ʚʠʟʫʘʣʠʟʠʨʫʶʱʠʭ 
ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʚʦʜ; 

ï ʤʝʥʝʝ ʚʩʝʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʴʥʘ ʛʨʫʧʧʘ ʂʄ çʆʙʩʣʫʞʠʚʘʥʠʝ ʥʘʩʝʣʝʥʠʷè 
(13); 

ï ʙʦʣʴʰʠʥʩʪʚʦ ʂʄ ʩʦʩʪʘʚʣʝʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɻʀʉ, ʣʠʙʦ ʚ ʜʨʫʛʠʭ 

ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʛʨʘʤʤʘʭ; 
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ï ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʥʦʮʝʥʥʳʭ ʢʘʨʪ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʪʨʝʙʦʚʘʥʠʷʤ 

ʢʘʨʪʦʩʦʩʪʘʚʣʝʥʠʷ, ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʙʱʠʤ ʢʦʣʠʯʝʩʪʚʦʤ 

ʂʄ, ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʂʄ ï ʵʪʦ ʩʭʝʤʳ ʠ ʢʘʨʪʳ-ʩʭʝʤʳ; 

ï ʧʦʧʫʣʷʨʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʙʘʟʦʚʦʡ ʦʩʥʦʚʳ ʂʄ 

ʘʵʨʦʢʦʩʤʦʩʥʠʤʢʦʚ ʠ ʨʘʩʪʨʦʚʳʭ ʢʘʨʪ. 

ʀʥʩʪʠʪʫʪ ʚʦʜʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʉʆ ʈɸʅ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʚʝʜʫʱʠʭ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʈʦʩʩʠʠ, ʠʩʧʦʣʴʟʫʶʱʠʡ 

ʢʦʤʧʣʝʢʩʥʳʡ ʧʦʜʭʦʜ ʚ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ɺ ʀɺʕʇ ʉʆ ʈɸʅ ʚ ʣʘʙʦʨʘʪʦʨʠʠ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʥʘʢʦʧʣʝʥ ʦʧʨʝʜʝʣʝʥʥʳʡ ʦʧʳʪ ʧʦ ʩʦʟʜʘʥʠʶ 

ʚʦʜʥʦ-ʨʝʩʫʨʩʥʳʭ, ʚʦʜʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ.  

ʇʨʠ ʠʟʫʯʝʥʠʠ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʂʄ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʤʘʪʠʢʠ 

ʦʪʤʝʯʘʝʪʩʷ ʤʥʦʛʦʦʙʨʘʟʠʝ ʠʭ ʩʦʜʝʨʞʘʪʝʣʴʥʦʡ ʯʘʩʪʠ, ʦʧʨʝʜʝʣʷʝʤʦʝ 

ʥʘʧʨʘʚʣʝʥʥʦʩʪʴʶ ʨʝʰʝʥʠʷ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ; ʦʪʩʫʪʩʪʚʠʝ ʫʥʠʚʝʨʩʘʣʴʥʦʛʦ 

ʘʣʛʦʨʠʪʤʘ ʩʦʟʜʘʥʠʷ ʢʘʨʪ; ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʧʨʠ 

ʢʘʨʪʦʩʦʩʪʘʚʣʝʥʠʠ; ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʨʠʝʤʳ ʚʠʟʫʘʣʠʟʘʮʠʠ ʦʮʝʥʦʯʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ; ʦʪʩʫʪʩʪʚʠʝ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʧʝʨʝʩʯʝʪʘ ʠ ʫʥʠʬʠʮʠʨʦʚʘʥʠʷ 

ʝʜʠʥʠʮ ʠʟʤʝʨʝʥʠʡ [6]. ɺʩʝ ʵʪʦ ʟʘʪʨʫʜʥʷʝʪ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʨʝʟʫʣʴʪʠʨʫʶʱʠʭ ʂʄ; 

ʧʨʝʧʷʪʩʪʚʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʢʘʨʪ ʜʣʷ ʨʝʰʝʥʠʷ ʜʨʫʛʠʭ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʟʘʜʘʯ; ʩʦʟʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʩʦʙʩʪʚʝʥʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ.   

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʩʦʩʪʘʚʣʝʥʠʝ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʘʨʪ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʩʦʧʨʷʞʝʥʦ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʩʧʝʮʠʘʣʴʥʳʭ ʤʝʪʦʜʦʚ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, ʥʘʧʨʷʤʫʶ 

ʟʘʚʠʩʷʱʠʭ ʦʪ ʧʦʩʪʘʥʦʚʢʠ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʟʘʜʘʯʠ. ɺʩʝ ʵʪʘʧʳ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʧʨʦʚʦʜʷʪʩʷ ʚ ʢʦʦʧʝʨʘʮʠʠ ʩ ʛʝʦʛʨʘʬʘʤʠ ʠ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ 

ʦʙʣʘʩʪʠ ʚʦʜʦʨʝʩʫʨʩʥʳʭ ʠ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦʙʣʝʤ. ʇʦʵʪʦʤʫ ʚ ʙʦʣʴʰʠʥʩʪʚʝ 

ʩʚʦʝʤ ʠʪʦʛʦʚʘʷ ʂʄ ʧʨʝʜʩʪʘʚʣʷʝʪ ʢʦʣʣʝʢʪʠʚʥʳʡ ʨʝʟʫʣʴʪʘʪ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ 

ʨʘʙʦʪʳ. 

ʈʝʘʣʠʟʘʮʠʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʝʰʝʥʠʶ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʧʨʦʙʣʝʤ ʧʦʩʨʝʜʩʪʚʦʤ ʩʦʚʤʝʱʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʨʘʟʥʦʨʦʜʥʳʭ ʜʘʥʥʳʭ, 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʧʨʠʨʦʜʥʳʭ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʛʨʘʥʠʮʘʭ 

ʥʘʰʣʦ ʩʚʦʝ ʦʪʨʘʞʝʥʠʝ ʚ ʩʣʝʜʫʶʱʠʭ ʂʄ: çʇʦʪʝʥʮʠʘʣʴʥʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 

ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʣʘʥʜʰʘʬʪʥʳʭ ʧʨʦʚʠʥʮʠʡ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠè, çʆʮʝʥʢʘ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦ-ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ (ʩʫʙʲʝʢʪʦʚ ʈʌ) ɿʘʧʘʜʥʦʡ 

ʉʠʙʠʨʠ ʧʦ ʩʪʝʧʝʥʠ ʧʨʦʷʚʣʝʥʠʷ ʦʧʘʩʥʦʩʪʠ ʠ ʨʠʩʢʘ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷè [6ï9]. 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʢʦʤʧʣʝʢʩʘ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʛʝʦʜʘʥʥʳʭ ʧʦʩʨʝʜʩʪʚʦʤ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ, ʧʦʟʚʦʣʠʣʘ ʚʠʟʫʘʣʠʟʠʨʦʚʘʪʴ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʦʮʝʥʠʪʴ 

ʩʦʚʨʝʤʝʥʥʫʶ ʠ ʧʝʨʩʧʝʢʪʠʚʥʫʶ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʡ ɿʘʧʘʜʥʦʡ 

ʉʠʙʠʨʠ. 
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ʇʦʣʥʦʪʝʢʩʪʦʚʳʡ 

ʜʦʩʪʫʧ ʢ ʩʪʘʪʴʷʤ ʩ 

2017 ʧʦ 2021 ʛʛ. 

ʂʦʣʠʯʝʩʪʚʦ 

ʊʝʤʘʪʠʯʝʩʢʠʝ ʨʘʟʜʝʣʳ ʞʫʨʥʘʣʘ (ʢʦʣʠʯʝʩʪʚʦ ʩʪʘʪʝʡ ʩ ʂʄ) 

ɻʨʫʧʧʳ ʂʄ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʤʘʪʠʢʠ 

ʧʦ [1] (ʢʦʣʠʯʝʩʪʚʦ ʂʄ) 
ʥʦʤʝʨʦʚ ʩʪʘʪʝʡ 

ʩʪʘʪʝʡ ʩ 

ʂʄ 

ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ (2,611) 2017-2021 30 338 191 

ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠ ʨʝʞʠʤ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ (29); ʢʘʯʝʩʪʚʦ ʠ 

ʦʭʨʘʥʘ ʚʦʜ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ (17); ʛʝʦʬʠʟʠʯʝʩʢʠʝ 

ʧʨʦʮʝʩʩʳ (15); ɺʦʣʛʘ (11); ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʦʜ ʩʫʰʠ ʩ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ (8); ʛʠʜʨʦʭʠʤʠʷ, ʛʠʜʨʦʙʠʦʣʦʛʠʷ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ (3); ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʧʨʘʚʦʚʳʝ ʘʩʧʝʢʪʳ (3); ʧʘʣʝʦʛʠʜʨʦʣʦʛʠʷ 

ʂʘʩʧʠʡʩʢʦʛʦ ʤʦʨʷ (4) 

ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ (262); 

ʧʨʦʤʳʰʣʝʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

(4); ʦʙʩʣʫʞʠʚʘʥʠʝ ʥʘʩʝʣʝʥʠʷ 

(0); ʵʢʦʣʦʛʠʷ ʚʦʜ (77). 

ʄʝʣʠʦʨʘʮʠʷ ʠ ʛʠʜʨʦʪʝʭʥʠʢʘ 

(ʅʘʫʯʥʳʡ ʞʫʨʥʘʣ ʨʦʩʩʠʡʩʢʦʛʦ 

ʅʀʀ ʧʨʦʙʣʝʤ ʤʝʣʠʦʨʘʮʠʠ ʜʦ 

2021 ʛ.), (0,688) 

2017-2021 20 315 26 

ʄʝʣʠʦʨʘʮʠʷ, ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʠ ʦʭʨʘʥʘ ʟʝʤʝʣʴ (17); 

ʛʠʜʨʘʚʣʠʢʘ ʠ ʠʥʞʝʥʝʨʥʘʷ ʛʠʜʨʦʣʦʛʠʷ (5); ʚʦʜʦʩʥʘʙʞʝʥʠʝ, 

ʢʘʥʘʣʠʟʘʮʠʷ ʠ ʩʪʨʦʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʦʭʨʘʥʳ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ (2); ʵʢʦʥʦʤʠʢʘ ʠ ʫʧʨʘʚʣʝʥʠʝ ʥʘʨʦʜʥʳʤ ʭʦʟʷʡʩʪʚʦʤ 

(2). 

ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ (20); 

ʧʨʦʤʳʰʣʝʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

(16); ʦʙʩʣʫʞʠʚʘʥʠʝ ʥʘʩʝʣʝʥʠʷ 

(0); ʵʢʦʣʦʛʠʷ ʚʦʜ (2). 

ʇʨʠʨʦʜʦʦʙʫʩʪʨʦʡʩʪʚʦ (0,469) 2017-2021 25 473 48 

ɻʠʜʨʘʚʣʠʢʘ ʠ ʠʥʞʝʥʝʨʥʘʷ ʛʠʜʨʦʣʦʛʠʷ (18); ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ 

ʘʨʭʠʪʝʢʪʫʨʘ (10); ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ (8); 

ʤʝʣʠʦʨʘʮʠʷ, ʨʝʢʫʣʴʪʠʚʘʮʠʷ ʠ ʦʭʨʘʥʘ ʟʝʤʝʣʴ (6); ʘʛʨʦʥʦʤʠʷ 

(2); ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦ (2); ʧʨʠʛʣʘʰʘʝʤ ʢ ʦʙʩʫʞʜʝʥʠʶ (1). 

ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ (19); 

ʧʨʦʤʳʰʣʝʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

(17); ʦʙʩʣʫʞʠʚʘʥʠʝ ʥʘʩʝʣʝʥʠʷ 

(0); ʵʢʦʣʦʛʠʷ ʚʦʜ (29). 

ʄʝʣʠʦʨʘʮʠʷ ʠ ʚʦʜʥʦʝ 

ʭʦʟʷʡʩʪʚʦ (0,430) 
2017-2018 30 133 10 

ɺʦʜʥʦʝ ʭʦʟʷʡʩʪʚʦ (1); ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʨʦʙʣʝʤʳ (1); 

ʤʝʣʠʦʨʘʪʠʚʥʦʝ ʟʝʤʣʝʜʝʣʠʝ (1); ʤʝʣʠʦʨʘʮʠʷ ʚ ʈʦʩʩʠʠ (1); 

ʥʘʫʯʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʤʝʣʠʦʨʘʮʠʠ (1); ʦʨʦʰʘʝʤʦʝ ʟʝʤʣʝʜʝʣʠʝ 

(1); ʧʣʘʥʠʨʦʚʘʥʠʝ, ʵʢʦʥʦʤʠʢʘ, ʫʧʨʘʚʣʝʥʠʝ (2); ʩʪʨʘʥʠʮʘ 

ʨʝʜʘʢʪʦʨʘ (1); ʵʢʩʧʣʫʘʪʘʮʠʷ ʤʝʣʠʦʨʘʪʠʚʥʳʭ ʩʠʩʪʝʤ ʠ 

ʩʦʦʨʫʞʝʥʠʡ (1). 

ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ (7); 

ʧʨʦʤʳʰʣʝʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

(4); ʦʙʩʣʫʞʠʚʘʥʠʝ ʥʘʩʝʣʝʥʠʷ 

(0); ʵʢʦʣʦʛʠʷ ʚʦʜ (1). 

ɺʦʜʘ ʠ ʵʢʦʣʦʛʠʷ: ʧʨʦʙʣʝʤʳ ʠ 

ʨʝʰʝʥʠʷ (0,303) 
2018-2021 19 146 42 ʕʢʦʣʦʛʠʷ (30); ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʝ (8). 

ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ (30); 

ʧʨʦʤʳʰʣʝʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

(4); ʦʙʩʣʫʞʠʚʘʥʠʝ ʥʘʩʝʣʝʥʠʷ 

(5); ʵʢʦʣʦʛʠʷ ʚʦʜ (42). 

ɺʦʜʥʦʝ ʭʦʟʷʡʩʪʚʦ ʈʦʩʩʠʠ: 

ʧʨʦʙʣʝʤʳ, ʪʝʭʥʦʣʦʛʠʠ, 

ʫʧʨʘʚʣʝʥʠʝ (0,213) 

2017-2021 30 283 115 

ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ (56); ʫʧʨʘʚʣʝʥʠʝ ʚʦʜʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ (42); ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ (14); ʚʦʜʥʦʝ ʭʦʟʷʡʩʪʚʦ: ʤʠʨʦʚʦʡ ʦʧʳʪ (2). 

ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ (136); 

ʧʨʦʤʳʰʣʝʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

(19); ʦʙʩʣʫʞʠʚʘʥʠʝ ʥʘʩʝʣʝʥʠʷ 

(8); ʵʢʦʣʦʛʠʷ ʚʦʜ (33). 

ʕʢʦʣʦʛʠʷ ʠ ʚʦʜʥʦʝ ʭʦʟʷʡʩʪʚʦ 

(0,212) 
2019-2021 11 99 16 

ʕʢʦʣʦʛʠʷ (8); ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ (6); 

ʛʠʜʨʘʚʣʠʢʘ ʠ ʠʥʞʝʥʝʨʥʘʷ ʛʠʜʨʦʣʦʛʠʷ (3). 

ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ (10); 

ʧʨʦʤʳʰʣʝʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

(12); ʦʙʩʣʫʞʠʚʘʥʠʝ ʥʘʩʝʣʝʥʠʷ 

(0); ʵʢʦʣʦʛʠʷ ʚʦʜ (2). 
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ʂʦʤʧʣʝʢʩʥʘʷ ʨʘʙʦʪʘ ʚʳʧʦʣʥʷʣʘʩʴ ʧʨʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʮʝʣʝʚʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʨʝʛʠʦʥʘʭ ɺʝʨʭʥʝʡ ʆʙʠ ʠ ʨʘʟʨʘʙʦʪʢʝ ʩʮʝʥʘʨʠʝʚ 

ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʜʥʦʩʪʠ [10]. ɹʳʣʠ ʧʦʣʫʯʝʥʳ 

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʤʦʜʝʣʠ, ʩʦʜʝʨʞʘʥʠʝ ʢʦʪʦʨʳʭ ʚʢʣʶʯʘʣʦ ʨʷʜ ʧʦʢʘʟʘʪʝʣʝʡ: 

ʦʙʲʝʤʳ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʧʨʝʩʥʦʡ ʚʦʜʳ ʥʘ ʨʘʟʥʳʝ ʚʨʝʤʝʥʥʳʝ ʩʨʝʟʳ (ʩ 2010 ʧʦ 

2017 ʛʛ., ʚ ʤʣʥ ʤ3); ʧʨʦʛʥʦʟʥʦʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ; ʩʪʨʫʢʪʫʨʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʳ 

ʥʘ ʨʘʟʣʠʯʥʳʝ ʥʫʞʜʳ (ʧʠʪʴʝʚʳʝ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʳʝ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ, 

ʦʨʦʰʝʥʠʝ ʠ ʧʨʦʯʠʝ); ʜʠʥʘʤʠʢʫ ʠʟʤʝʥʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʧʨʝʩʥʦʡ ʚʦʜʳ ʥʘ 

ʨʘʟʣʠʯʥʳʝ ʥʫʞʜʳ (2010-2017 ʛʛ., ʚ ʤʣʥ ʤ3). 

ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ ʫʧʨʘʚʣʝʥʠʡ ʄʏʉ ʈʦʩʩʠʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ 

ʙʦʣʴʰʘʷ ʨʘʙʦʪʘ ʧʦ ʘʥʘʣʠʟʫ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ-ʚʨʝʤʝʥʥʦʡ ʜʠʥʘʤʠʢʠ ʏʉ, ʧʦ 

ʦʮʝʥʢʝ ʠ ʧʨʦʛʥʦʟʫ ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʫʱʝʨʙʘ ʥʘʩʝʣʝʥʠʶ ʠ ʵʢʦʥʦʤʠʢʝ ʦʪ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʚ ʨʝʛʠʦʥʘʭ ɺʝʨʭʥʝʡ ʆʙʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʢʦʪʦʨʦʡ ʙʳʣʘ ʩʦʟʜʘʥʘ ʩʝʨʠʷ ʢʘʨʪ [11ï13]. 

ʅʘ ʦʩʥʦʚʝ ʚʳʧʦʣʥʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʫʯʠʪʳʚʘʷ ʩʦʙʩʪʚʝʥʥʳʡ ʦʧʳʪ 

ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʚʠʜʠʪʩʷ ʚ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʪʝʭʥʠʯʝʩʢʠʭ, ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʠ ʤʝʪʦʜʠʯʝʩʢʠʭ 

ʧʨʠʝʤʦʚ ʚʠʟʫʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʨʝʰʝʥʠʠ ʥʘʫʯʥʦ-

ʧʨʘʢʪʠʯʝʩʢʠʭ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʘʜʘʯ, ʦʧʨʝʜʝʣʷʝʤʳʭ ʉʪʨʘʪʝʛʠʷʤʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ 

ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʠʥʠʮʠʘʪʠʚ ʚ ʩʬʝʨʝ ʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʇʨʠ ʵʪʦʤ ʢʘʯʝʩʪʚʦ 

ʮʠʬʨʦʚʳʭ ʢʘʨʪ ʚʩʝ ʪʘʢʞʝ ʙʫʜʝʪ ʩʢʣʘʜʳʚʘʪʴʩʷ ʠʟ ʨʷʜʘ ʦʩʥʦʚʥʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ: 

ʠʥʬʦʨʤʘʪʠʚʥʦʩʪʴ, ʪʦʯʥʦʩʪʴ, ʧʦʣʥʦʪʘ ʧʝʨʝʜʘʯʠ ʩʦʜʝʨʞʘʥʠʷ ʠ ʢʦʨʨʝʢʪʥʦʩʪʴ 

ʚʥʫʪʨʝʥʥʝʡ ʩʪʨʫʢʪʫʨʳ. 

ʅʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʛʣʘʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʛʝʥʝʨʘʣʠʟʘʮʠʷ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ ʚʨʝʤʝʥʥʦʝ ʧʦʜʦʙʠʝ, 

ʙʝʟʦʰʠʙʦʯʥʦʝ ʧʦʣʦʞʝʥʠʷ ʢʦʥʪʫʨʦʚ ʦʙʲʝʢʪʦʚ ʮʠʬʨʦʚʦʡ ʢʘʨʪʳ, ʪʦʯʥʦʩʪʴ 

ʧʝʨʝʜʘʯʠ ʠʭ ʨʘʟʤʝʨʦʚ ʠ ʬʦʨʤ ʧʨʠ ʮʠʬʨʦʚʘʥʠʠ, ʢʦʥʜʠʮʠʦʥʥʳʡ ʠʩʭʦʜʥʳʡ 

ʤʘʪʝʨʠʘʣ, ʚʩʝ ʵʪʦ ï ʟʘʣʦʛ ʢʘʯʝʩʪʚʘ ʢʦʥʝʯʥʦʡ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʤʦʜʝʣʠ. 

ʇʨʦʠʩʭʦʜʷʱʠʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʚʩʝʤʝʩʪʥʳʡ ʧʨʦʮʝʩʩ ʚʥʝʜʨʝʥʠʷ 

ʘʚʪʦʤʘʪʠʟʘʮʠʠ ʠ ʮʠʬʨʦʚʠʟʘʮʠʠ ʵʢʦʥʦʤʠʠ ʚʝʩʴʤʘ ʘʢʪʫʘʣʝʥ ʠ ʧʦʟʚʦʣʷʝʪ ʥʘʜʝʷʪʴʩʷ 

ʥʘ ʪʦ, ʯʪʦ ʚ ʙʣʠʞʘʡʰʝʤ ʙʫʜʫʱʝʤ ʧʦʷʚʠʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʠ ʠʩʭʦʜʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʩ ʨʝʩʫʨʩʘ 

ʝʜʠʥʦʡ ʦʙʥʦʚʣʷʝʤʦʡ ʩʠʩʪʝʤʳ ʦʪʢʨʳʪʳʭ ʪʦʧʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʈʌ ʠ 

ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʩ ʥʝʡ ʪʝʨʨʠʪʦʨʠʡ. ʅʘʟʨʝʚʰʝʡ ʪʝʤʦʡ ʦʩʪʘʝʪʩʷ ʩʦʟʜʘʥʠʝ 

ʢʦʤʧʣʝʢʩʥʳʭ ʨʝʛʠʦʥʘʣʴʥʳʭ Web-ʘʪʣʘʩʦʚ ʩ ʝʜʠʥʦʡ ʩʪʨʫʢʪʫʨʦʡ ʠʭ ʩʦʜʝʨʞʘʥʠʷ ʚ 

ʟʘʜʘʥʥʦʤ ʤʘʩʰʪʘʙʝ, ʢʘʢ ʵʬʬʝʢʪʠʚʥʦʝ ʩʨʝʜʩʪʚʦ ʩʠʩʪʝʤʳ ʘʥʘʣʠʟʘ ʠ ʦʮʝʥʢʠ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʠʪʫʘʮʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʨʘʟʨʘʙʦʪʢʘ ʫʥʠʚʝʨʩʘʣʴʥʳʭ (ʘ ʥʝ 

ʫʟʢʦʧʨʦʬʠʣʴʥʳʭ) ʦʪʢʨʳʪʳʭ ʧʨʦʛʨʘʤʤ/ʳ ɻʀʉ ʜʣʷ ʨʦʩʩʠʡʩʢʠʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ, 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʛʝʥʝʨʘʣʠʟʘʮʠʠ ʥʘ ʨʘʟʥʳʭ ʤʘʩʰʪʘʙʥʳʭ ʫʨʦʚʥʷʭ ʚ 

ʜʦʩʪʫʧʥʳʭ ʧʨʦʛʨʘʤʤʘʭ ɻʀʉ ʩʫʱʝʩʪʚʝʥʥʦ ʫʧʨʦʩʪʠʣʠ ʙʳ ʧʨʦʮʝʩʩ 

ʢʘʨʪʦʩʦʩʪʘʚʣʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʚʘʞʥʳʤ ʷʚʣʷʝʪʩʷ ʧʦʜʛʦʪʦʚʢʘ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʧʝʮʠʘʣʠʩʪʦʚ-ʢʘʨʪʦʛʨʘʬʦʚ. 
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ʂʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʠʟʫʯʝʥʠʷ ʚʦʧʨʦʩʦʚ 

ʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʆʜʥʘʢʦ ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʤʝʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʚʦʜʥʦʤ ʭʦʟʷʡʩʪʚʝ 

ʥʘʭʦʜʠʪʩʷ ʥʝ ʥʘ ʜʦʣʞʥʦʤ ʫʨʦʚʥʝ, ʥʘ ʯʪʦ ʫʢʘʟʳʚʘʶʪ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ 

ʧʝʨʠʦʜʠʯʝʩʢʠʭ ʠʟʜʘʥʠʡ. ʇʝʨʩʧʝʢʪʠʚʘ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʙʫʜʝʪ ʟʘʚʠʩʝʪʴ ʦʪ ʧʨʦʜʚʠʞʝʥʠʷ ʠ 

ʧʦʧʫʣʷʨʠʟʘʮʠʠ ʢʘʨʪ ʚʦʜʥʦʡ ʪʝʤʘʪʠʢʠ, ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʦʛʦ ʠ ʙʦʣʝʝ ʛʣʫʙʦʢʦʛʦ 

ʚʥʝʜʨʝʥʠʷ ʚ ʦʪʨʘʩʣʠ ʚʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʢʘʯʝʩʪʚʝʥʥʳʭ ʂʄ, ʦʪ ʨʘʟʨʘʙʦʪʢʠ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʦʚ ʠ ʦʪ ʜʦʩʪʫʧʥʦʩʪʠ ʢ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤ 

ʜʘʥʥʳʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʩʦʟʜʘʚʘʪʴ ʢʦʤʧʣʝʢʩʥʳʝ ʧʦ ʩʦʜʝʨʞʘʥʠʶ, ʜʦʩʪʦʚʝʨʥʳʝ, 

ʚʳʩʦʢʦ ʚʦʩʪʨʝʙʦʚʘʥʥʳʝ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʢʘʨʪʳ.  
 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʀɺʕʇ ʉʆ ʈɸʅ ʠ ɻʨʘʥʪʘ ʈʌʌʀ 

ˉ 21-55-75002/21 çʈʘʟʨʘʙʦʪʢʘ ʨʝʢʦʤʝʥʜʘʮʠʡ ʚ ʮʝʣʷʭ ʫʩʪʦʡʯʠʚʦʛʦ ʩʦʚʤʝʩʪʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʯʚ ʠ ʛʨʫʥʪʦʚʳʭ (ʧʦʜʟʝʤʥʳʭ) ʚʦʜ: ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʠ 

ʫʯʘʩʪʠʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥè. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ʇʨʦʭʦʨʦʚʘ ɽ.ɸ. ʉʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʢʘʨʪʳ: ʫʯʝʙ. ʧʦʩʦʙʠʝ. ï ʄ.: ʂɼʋ, 2010. 

ï ʉ.299-310. 

2. ɺʘʣʝʢ ʅ.ɸ. ʂ ʚʦʧʨʦʩʫ ʦ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʞʫʨʥʘʣʦʚ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʪʝʤʘʪʠʢʠ ʚ 

ʙʘʟʘʭ ʥʘʫʯʥʦʛʦ ʮʠʪʠʨʦʚʘʥʠʷ // ɺʦʜʥʦʝ ʭʦʟʷʡʩʪʚʦ ʈʦʩʩʠʠ: ʧʨʦʙʣʝʤʳ, ʪʝʭʥʦʣʦʛʠʠ, 

ʫʧʨʘʚʣʝʥʠʝ. ï 2021. ï  ̄1. ï ʉ. 113-136. 

3. Rossiyskiy indeks nauchnogo tsitirovaniya (RINTs) [Russian Scientific Citation Index 

(RSCI)] [Elektronniy resurs]: portal eLIBRARY. URL: https://elibrary.ru. 

4. ʗʩʠʥʩʢʠʡ ʉ.ɺ., ʂʘʰʫʪʠʥʘ ɽ.ɸ., ʉʠʜʦʨʦʚʘ ʄ.ɺ., ʅʘʨʳʢʦʚ ɸ.ʅ. ɸʥʪʨʦʧʦʛʝʥʥʘʷ 
ʥʘʛʨʫʟʢʘ ʠ ʚʣʠʷʥʠʝ ʚʦʜʦʩʙʦʨʘ ʥʘ ʜʠʬʬʫʟʥʳʡ ʩʪʦʢ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʢʨʫʧʥʳʡ 

ʚʦʜʥʳʡ ʦʙʲʝʢʪ (ʥʘ ʧʨʠʤʝʨʝ ʚʦʜʦʩʙʦʨʘ ʏʝʙʦʢʩʘʨʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ) // ɺʦʜʥʳʝ 

ʨʝʩʫʨʩʳ. ï 2020. ï  ̄5. ï ʉ. 630-648. 

5. ʂʦʟʣʦʚʘ ʄ.ɸ., ʂʠʨʧʠʯʥʠʢʦʚʘ ʅ.ɺ., ʌʘʱʝʚʩʢʘʷ ʊ.ɹ., ʇʦʣʷʥʠʥ ɺ.ʆ., ɹʦʨʦʜʠʥ ʆ.ʆ. 
ʈʘʟʨʘʙʦʪʢʘ ʧʨʦʪʦʪʠʧʘ ʵʢʩʧʝʨʪʥʦʡ ʩʠʩʪʝʤʳ ʧʦʜʜʝʨʞʢʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʧʦ 

ʦʧʪʠʤʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʦʭʨʘʥʫ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʦʪ 

ʜʠʬʬʫʟʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ (ʥʘ ʧʨʠʤʝʨʝ ʙʘʩʩʝʡʥʘ ʨ. ɺʦʣʛʠ) // ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ. ï 2020. 

ï  ̄5. ï ʉ. 546-559. 

6. ʂʫʨʝʧʠʥʘ ʅ.ʖ. ʂʘʨʪʳ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʠ ʧʨʦʙʣʝʤʳ ʧʨʠ ʠʭ ʩʦʩʪʘʚʣʝʥʠʠ // 

ʀʥʪʝʨʵʢʩʧʦ ɻɽʆ-ʉʠʙʠʨʴ-2017. XIII ʄʝʞʜʫʥʘʨ. ʥʘʫʯ. ʢʦʥʛʨ., ʄʝʞʜʫʥʘʨ. ʥʘʫʯ. 

ʢʦʥʬ. çɻʝʦʜʝʟʠʷ, ʛʝʦʠʥʬʦʨʤʘʪʠʢʘ, ʢʘʨʪʦʛʨʘʬʠʷ, ʤʘʨʢʰʝʡʜʝʨʠʷè: ʩʙ. ʤʘʪʝʨʠʘʣʦʚ. ï 

ʅʦʚʦʩʠʙʠʨʩʢ: ʉɻʋɻʠʊ, 2017. ï ʊ. 2. ï ʉ. 58-64. 

7. ʂʫʨʝʧʠʥʘ ʅ.ʖ., ʈʳʙʢʠʥʘ ʀ.ɼ. ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʦʝ ʩʦʧʨʦʚʦʞʜʝʥʠʝ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʜʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʝʛʠʦʥʦʚ 

ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ // ɻʝʦʜʝʟʠʷ ʠ ʢʘʨʪʦʛʨʘʬʠʷ. ï 2017. ï ˉ 2. ï ʉ. 33-41. DOI: 

10.22389/0016-7126-2017-920-2-33-41. 

8. Yu. I. Vinokurov, I. D. Rybkina, N. V. Stoyashcheva, M. S. Gubarev, N. Yu. Kurepina, 

V. F. Reznikov, and L. A. Magaeva Landscape-Basin Approach in Water Supply 

Assessments of the Population and Economy of the Regions of Western Siberia // 

Geography and Natural Resources. Contents. ï Vol. 39. ï  ̄1. ï 2018. ï P. 31-41. 

DOI: 10.21782/GiPR0206-1619-2018-1(31-41). 

https://elibrary.ru/
http://dx.doi.org/10.21782/GiPR0206-1619-2018-1(31-41)
http://dx.doi.org/10.21782/GiPR0206-1619-2018-1(31-41)
http://dx.doi.org/10.21782/GiPR0206-1619-2018-1(31-41)
http://dx.doi.org/10.21782/GiPR0206-1619-2018-1(31-41)


ˤͦ͒ͤ·͔ ͙ Ή͎͙ͦͦ͟͡;͔͙͔ͫ͟ ͔ͨͪͦ͋ͣ͡· ˿͙͙͙͋ͪ ͙ ͔̇ͤͭͪ͊͡Έ͚ͤͦ ˢ͙͙͘  

93 

 

9. Nadezhda Kurepina, Irina Rybkina GIS use in solving water supplying and water 

environmental problems of Urban Territories // MATEC Web of Conferences 170:04008, 

January 2018. DOI: 10.1051/matecconf/201817004008. 

10. ʈʳʙʢʠʥʘ ʀ.ɼ., ʂʫʨʝʧʠʥʘ ʅ.ʖ. ʇʨʦʛʥʦʟ ʮʝʣʝʚʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ 

ʨʝʛʠʦʥʘʭ ɺʝʨʭʥʝʡ ʆʙʠ ʥʘ ʩʨʝʜʥʝ- ʠ ʜʦʣʛʦʩʨʦʯʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ // ʀʟʚʝʩʪʠʷ ɸʆ 

ʈɻʆ. ï 2019. ï  ̄1(52). ï ʉ. 5-16. 

11. ʂʫʨʝʧʠʥʘ ʅ.ʖ., ʈʳʙʢʠʥʘ ʀ.ɼ. ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʦʪ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʜ // ɻʝʦʜʝʟʠʷ ʠ ʢʘʨʪʦʛʨʘʬʠʷ. ï  ̄5. ï 2021. ï ʉ. 23-38.  

12. ʂʫʨʝʧʠʥʘ ʅ.ʖ., ʈʳʙʢʠʥʘ ʀ.ɼ. ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʜʘʥʥʳʭ ʟʘʪʦʧʣʝʥʠʷ ʠ 

ʧʦʜʪʦʧʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʚ ʙʘʩʩʝʡʥʝ ɺʝʨʭʥʝʡ ʆʙʠ // ʀʟʚʝʩʪʠʷ ʀʨʢʫʪʩʢʦʛʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʅʘʫʢʠ ʦ ɿʝʤʣʝ. ï 2021. ï ʊ. 36. ï ʉ. 45-62. 

DOI: 10.26516/2073-3402.2021.36.45 

13. ʈʳʙʢʠʥʘ ʀ.ɼ., ʃʦʚʮʢʘʷ ʆ.ɺ., ʂʫʨʝʧʠʥʘ ʅ.ʖ., ɻʫʙʘʨʝʚ ʄ.ʉ. ʆʮʝʥʢʘ ʠ ʧʨʦʛʥʦʟ 
ʚʝʨʦʷʪʥʦʩʪʥʦʛʦ ʫʱʝʨʙʘ ʥʘʩʝʣʝʥʠʶ ʠ ʵʢʦʥʦʤʠʢʝ ʦʪ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 

ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʚ ʨʝʛʠʦʥʘʭ ɺʝʨʭʥʝʡ ʆʙʠ (ʥʘ ʧʨʠʤʝʨʝ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʏʘʨʳʰ) // 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʠ ʦʭʨʘʥʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʈʦʩʩʠʠ. ˉ 4. 2021. ʉ. 57-67. 

 

WATER MANAGEMENT MAPPING: MODERN STATUS AND OUTLOOK  

Kurepina N.Yu. 

 

Institute for Water and Environmental Problems, SB RAS, Barnaul, Russia 

e-mail: nyukurepina@mail.ru 

Abstract. The paper deals with a brief description of water management mapping and its current state 

based on the analysis of most rated Russian water-related periodicals. Some water-resource and 

water-ecological maps constructed by IWEP SB RAS are presented. The author's vision of prospects 

for the development of water management mapping is proposed. 

Keywords: mapping, water management, maps, current state, prospects 

https://doi.org/10.26516/2073-3402.2021.36.45
mailto:nyukurepina@mail.ru


ˤͦ͒ͤ·͔ ͔ͪͫͯͪͫ·Σ ͎͙ͭͪ͊ͤͫͪ͊ͤ;ͤ·͔ ͍ͦ͒ͤ·͔ ͙ Ή͎͙ͦͦ͟͡;͔͙͔ͫ͟ ͔ͨͪͦ͋ͣ͡· 
 ˿ ͙͙͙͋ͪ ͙ ͔̇ͤͭͪ͊͡Έ͚ͤͦ ˢ͙͙͘  

94 
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ɸʥʥʦʪʘʮʠʷ. ɻʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʦʙʣʘʩʪʠ ʩʧʣʦʰʥʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʨʠʦʣʠʪʦʟʦʥʳ ʩʚʷʟʘʥʳ ʩ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʩʢʚʦʟʥʳʭ ʠ ʥʝʩʢʚʦʟʥʳʭ 

ʚʦʜʦʥʦʩʥʳʭ ʪʘʣʠʢʦʚ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʦʮʝʥʠʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʜʠʥʘʤʠʢʫ 

ʥʘʜʤʝʨʟʣʦʪʥʳʭ ʩʫʙʘʵʨʘʣʴʥʳʭ ʚʦʜʦʥʦʩʥʳʭ ʪʘʣʠʢʦʚ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʴ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ 

ʚʦʜʘʤʠ ʥʘ ʧʨʠʤʝʨʝ ʤʘʣʦʛʦ ʚʦʜʦʩʙʦʨʘ ʨ.ʐʝʩʪʘʢʦʚʢʠ ʚ ʩʧʣʦʰʥʦʡ ʢʨʠʦʣʠʪʦʟʦʥʝ ʎʝʥʪʨʘʣʴʥʦʡ 

ʗʢʫʪʠʠ. ɺʦʜʦʥʦʩʥʳʝ ʪʘʣʠʢʠ ʤʦʱʥʦʩʪʴʶ ʜʦ 20 ʤ ʟʘʥʠʤʘʶʪ ʦʢʦʣʦ 20% ʚʦʜʦʩʙʦʨʘ ʠ 

ʧʨʠʫʨʦʯʝʥʳ ʢ ʧʦʣʦʛʠʤ ʩʢʣʦʥʘʤ, ʩʣʦʞʝʥʥʳʤ ʧʝʩʯʘʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʠ ʧʦʢʨʳʪʳʤʠ 

ʪʦʣʦʢʥʷʥʢʦʚʳʤʠ ʨʝʜʢʦʩʪʦʡʥʳʤʠ ʩʦʩʥʦʚʳʤʠ ʣʝʩʘʤʠ. ʋʨʦʚʝʥʴ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʪʘʣʠʢʘʭ ʠʤʝʝʪ 

ʚʳʨʘʞʝʥʥʳʡ ʩʝʟʦʥʥʳʡ ʭʦʜ ʩ ʥʘʠʚʳʩʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚ ʧʝʨʠʦʜ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʦʤʝʨʟʘʥʠʷ 

ʩ ʷʥʚʘʨʷ ʧʦ ʤʘʨʪ ʠ ʩʧʘʜʦʤ ʚ ʪʝʯʝʥʠʝ ʪʝʧʣʦʛʦ ʩʝʟʦʥʘ. ʇʦʜʟʝʤʥʳʝ ʚʦʜʳ ʪʘʣʠʢʦʚ ʜʘʶʪ 68% 

ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʠ ʧʦʩʪʫʧʘʶʪ ʚ ʨʝʢʫ ʥʘ ʩʧʘʜʝ ʧʦʣʦʚʦʜʴʷ ʠ ʚ ʪʝʯʝʥʠʝ ʣʝʪʥʝ-ʦʩʝʥʥʝʡ ʤʝʞʝʥʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʘʣʠʢʠ, ʨʝʯʥʦʡ ʩʪʦʢ, ʤʥʦʛʦʣʝʪʥʷʷ ʤʝʨʟʣʦʪʘ, ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ, ʎʝʥʪʨʘʣʴʥʘʷ 

ʗʢʫʪʠʷ 

ɺʚʝʜʝʥʠʝ 

ɻʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʚ ʦʙʣʘʩʪʠ ʩʧʣʦʰʥʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʨʠʦʣʠʪʦʟʦʥʳ ʩʚʷʟʘʥʳ ʩ ʩʫʱʝʩʪʚʦʚʘʥʠʝʤ ʩʢʚʦʟʥʳʭ ʠ 

ʥʝʩʢʚʦʟʥʳʭ ʚʦʜʦʥʦʩʥʳʭ ʪʘʣʠʢʦʚ. ɺʦʜʳ ʪʘʣʠʢʦʚ ʬʦʨʤʠʨʫʶʪ ʠʩʪʦʯʥʠʢʠ ʠ ʥʘʣʝʜʠ, 

ʫʯʘʩʪʚʫʶʪ ʚ ʧʠʪʘʥʠʠ ʦʟʝʨ ʠ ʨʝʢ. ɺ ʎʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠ ʠʟʚʝʩʪʥʳ ʩʫʙʘʵʨʘʣʴʥʳʝ 

ʥʘʜ- ʠ ʤʝʞʤʝʨʟʣʦʪʥʳʝ ʚʦʜʦʥʦʩʥʳʝ ʪʘʣʠʢʠ ʥʘ ʩʨʝʜʥʝʚʦʟʚʳʰʝʥʥʳʭ 

ʥʘʜʧʦʡʤʝʥʥʳʭ ʪʝʨʨʘʩʘʭ ʨʨ. ʃʝʥʘ ʠ ɺʠʣʶʡ ʠ ʥʘ ʜʨʝʚʥʝʡ ʘʢʢʫʤʫʣʷʪʠʚʥʦ-

ʜʝʥʫʜʘʮʠʦʥʥʦʡ ʨʘʚʥʠʥʝ. ʆʥʠ ʧʨʠʫʨʦʯʝʥʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʢ ʩʫʭʠʤ 

ʩʣʘʙʦʟʘʜʝʨʥʦʚʘʥʥʳʤ ʧʝʩʯʘʥʳʤ ʤʘʩʩʠʚʘʤ, ʧʦʢʨʳʪʳʤ ʨʝʜʢʠʤ ʩʦʩʥʦʚʳʤ ʣʝʩʦʤ. ɺ 

ʙʘʩʩʝʡʥʝ ʨ. ʐʝʩʪʘʢʦʚʢʠ (20 ʢʤ ʢ ʶʛʫ ʦʪ ʛ. ʗʢʫʪʩʢʘ) ʚ ʟʦʥʝ ʚʳʪʷʥʫʪʦʛʦ ʧʦʥʠʞʝʥʠʷ 

ʦʢʦʣʦ ʦʟ. ʄʘʣʘʷ ʏʘʙʳʜʘ ɸ. ɺ. ɹʦʡʮʦʚʳʤ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ ʯʝʪʳʨʝ ʪʘʣʠʢʘ 

ʧʣʦʱʘʜʴʶ ʦʪ ʝʜʠʥʠʮ ʜʦ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʢʦʚ ʪʳʩʷʯ ʢʚʘʜʨʘʪʥʳʭ ʤʝʪʨʦʚ ʠ 

ʤʦʱʥʦʩʪʴʶ ʚʦʜʦʥʦʩʥʦʛʦ ʩʣʦʷ ʚ ʚʝʩʝʥʥʝ-ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʜʦ 3-4 ʤ [1]. ɺ 1977 ʛ. 

ʟʜʝʩʴ ʙʳʣ ʦʨʛʘʥʠʟʦʚʘʥ ʥʘʫʯʥʳʡ ʩʪʘʮʠʦʥʘʨ, ʥʘ ʢʦʪʦʨʦʤ ʚ ʪʝʯʝʥʠʝ 8 ʣʝʪ 

ʧʨʦʚʦʜʠʣʩʷ ʢʦʤʧʣʝʢʩ ʤʝʨʟʣʦʪʥʦ-ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʢʦʣʣʝʢʪʠʚʘʤʠ ʣʘʙʦʨʘʪʦʨʠʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ ʪʝʧʣʦʙʘʣʘʥʩʦʚʦʡ ʛʨʫʧʧʳ ʀʥʩʪʠʪʫʪʘ 

ʤʝʨʟʣʦʪʦʚʝʜʝʥʠʷ (ʀʄɿ) ʉʆ ɸʅ. ɺ 2016 ʛ. ʙʳʣʠ ʠʥʠʮʠʠʨʦʚʘʥʳ ʤʝʨʟʣʦʪʥʦ-

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ, ʛʝʦʬʠʟʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʥʘ 

ʫʯʘʩʪʢʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʥʘʜʤʝʨʟʣʦʪʥʦʛʦ ʪʘʣʠʢʘ ʚ ʚʝʨʭʦʚʴʷʭ ʨ. ʃʝʚʘʷ 

ʐʝʩʪʘʢʦʚʢʘ ʧʨʠʤʝʨʥʦ ʚ 5 ʢʤ ʢ ʟʘʧʘʜʫ ʦʪ ʦʟ. ʄʘʣʘʷ ʏʘʙʳʜʘ.  

ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʫʙʘʵʨʘʣʴʥʳʭ ʪʘʣʠʢʦʚ ʚ ʫʩʣʦʚʠʷʭ ʩʧʣʦʰʥʦʡ 

ʢʨʠʦʣʠʪʦʟʦʥʳ ʠ ʠʭ ʫʯʘʩʪʠʝ ʚ ʧʠʪʘʥʠʠ ʨʝʢ ʦʩʪʘʝʪʩʷ ʜʠʩʢʫʩʩʠʦʥʥʳʤ ʚʦʧʨʦʩʦʤ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʩʫʙʘʵʨʘʣʴʥʳʭ ʪʘʣʠʢʦʚ ʩʪʘʥʦʚʷʪʩʷ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳʤʠ ʜʣʷ 

ʦʮʝʥʢʠ ʵʚʦʣʶʮʠʠ ʤʝʨʟʣʦʪʥʦ-ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʨʝʛʠʦʥʘ ʧʨʠ 
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ʤʝʥʷʶʱʝʤʩʷ ʢʣʠʤʘʪʝ. ʎʝʣʴʶ ʨʘʙʦʪʳ ʙʳʣʦ ʦʮʝʥʠʪʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʜʠʥʘʤʠʢʫ 

ʥʘʜʤʝʨʟʣʦʪʥʳʭ ʚʦʜʦʥʦʩʥʳʭ ʪʘʣʠʢʦʚ ʠ ʠʭ ʚʟʘʠʤʦʩʚʷʟʴ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʚʦʜʘʤʠ 

ʥʘ ʧʨʠʤʝʨʝ ʤʘʣʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʚʦʜʦʩʙʦʨʘ ʨ.ʐʝʩʪʘʢʦʚʢʠ ʚ ʩʧʣʦʰʥʦʡ 

ʢʨʠʦʣʠʪʦʟʦʥʝ ʎʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʅʘ ʚʦʜʦʩʙʦʨʝ ʨ. ʐʝʩʪʘʢʦʚʢʠ ʦʨʛʘʥʠʟʦʚʘʥ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʳʡ 

ʤʦʥʠʪʦʨʠʥʛ ʟʘ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʪʝʤʧʝʨʘʪʫʨʦʡ ʛʦʨʥʳʭ ʧʦʨʦʜ, 

ʫʨʦʚʥʷʤʠ ʚʦʜʳ ʨʝʢ, ʦʟʝʨ ʠ ʚʦʜʦʥʦʩʥʳʭ ʪʘʣʠʢʦʚ. ʈʝʛʫʣʷʨʥʦ ʧʨʦʚʦʜʷʪʩʷ 

ʠʟʤʝʨʝʥʠʷ ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʥʘ ʜʚʫʭ ʟʘʤʳʢʘʶʱʠʭ ʩʪʚʦʨʘʭ ʠ ʦʪʙʦʨ ʧʨʦʙ ʦʩʘʜʢʦʚ, 

ʨʝʢ, ʦʟʝʨ ʠ ʚʦʜʦʥʦʩʥʳʭ ʪʘʣʠʢʦʚ ʜʣʷ ʘʥʘʣʠʟʘ ʭʠʤʠʯʝʩʢʦʛʦ ʠ ʠʟʦʪʦʧʥʦʛʦ ʩʦʩʪʘʚʘ 

ʚʦʜʳ. ʀʩʧʦʣʴʟʫʶʪʩʷ ʤʝʪʦʜʳ ʛʝʦʬʠʟʠʢʠ (ʛʝʦʨʘʜʠʦʣʦʢʘʮʠʷ ʠ 

ʵʣʝʢʪʨʦʪʦʤʦʛʨʘʬʠʷ), ʪʨʘʩʩʝʨʥʦʡ ʛʠʜʨʦʣʦʛʠʠ, ʚʳʧʦʣʥʷʝʪʩʷ ʙʫʨʝʥʠʝ ʠ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʪʝʨʤʦʤʝʪʨʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʢʚʘʞʠʥ. ʇʦʤʠʤʦ 

ʨʝʟʫʣʴʪʘʪʦʚ ʩʦʙʩʪʚʝʥʥʳʭ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʘʥʘʣʠʟʝ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 

ʜʘʥʥʳʝ ʩ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ ʛ. ʗʢʫʪʩʢ ʠ ʩ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʩʪʘ ʨ. 

ʐʝʩʪʘʢʦʚʢʘ-ʂʘʤʳʨʜʘʛʳʩʪʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʝʪʠ ʈʦʩʛʠʜʨʦʤʝʪ. 

ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺʦʜʦʩʙʦʨ ʨ. ʐʝʩʪʘʢʦʚʢʘ ʧʣʦʱʘʜʴʶ ʦʢʦʣʦ 170 ʢʚ. ʢʤ ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʥʘ 

ʣʝʚʦʤ ʙʝʨʝʛʫ ʨ. ʃʝʥʳ ʚ 20 ʢʤ ʢ ʶʛʫ ʦʪ ʗʢʫʪʩʢʘ ʚ ʟʦʥʝ ʩʧʣʦʰʥʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ ʤʦʱʥʦʩʪʴʶ 200-400 ʤ. ʂʣʠʤʘʪ ʨʘʡʦʥʘ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʟʢʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ ʩ ʩʫʨʦʚʦʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʟʠʤʦʡ ʠ 

ʢʦʨʦʪʢʠʤ ʞʘʨʢʠʤ ʣʝʪʦʤ. ʉʨʝʜʥʷʷ ʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʥʘ ʙʣʠʞʘʡʰʝʡ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ ʚ ʛ. ʗʢʫʪʩʢʝ ʟʘ ʧʝʨʠʦʜ 1920ï2019 ʛʛ. ʩʦʩʪʘʚʣʷʝʪ 

ʤʠʥʫʩ 9.5Áʉ, ʩʨʝʜʥʷʷ ʤʥʦʛʦʣʝʪʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʷʥʚʘʨʷ ʤʠʥʫʩ 40.5Áʉ, ʠʶʣʷ ʧʣʶʩ 

19.1Áʉ. ʉʨʝʜʥʝʝ ʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʩ 1937 ʧʦ 2015 ʛ. 268 ʤʤ/ʛʦʜ, ʠʟ ʥʠʭ 

ʞʠʜʢʠʭ ï 160 ʤʤ/ʛʦʜ, ʩʤʝʰʘʥʥʳʭ ï 8 ʤʤ/ʛʦʜ ʠ ʪʚʝʨʜʳʭ ï 100 ʤʤ/ʛʦʜ. 

ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʝ ʟʥʘʯʝʥʠʝ ʩʣʦʷ ʩʪʦʢʘ ʨʘʚʥʦ 25 ʤʤ/ʛʦʜ. 

ɺ ʨʘʩʧʘʜʢʘʭ, ʧʦʥʠʞʝʥʠʷʭ ʠ ʥʘ ʚʳʨʦʚʥʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʨʝʣʴʝʬʘ 

ʧʨʦʠʟʨʘʩʪʘʶʪ ʣʠʩʪʚʝʥʥʠʯʥʦ-ʙʝʨʝʟʦʚʳʝ ʣʝʩʘ. ʉʦʩʥʦʚʳʝ ʣʝʩʘ ʟʘʥʠʤʘʶʪ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʢʣʦʥʳ ʠ ʚʦʜʦʨʘʟʜʝʣʳ. ɺʜʦʣʴ ʨʫʯʴʝʚ ʠ ʦʟʝʨ ʨʘʟʚʠʪʳ ʤʘʨʠ ʠ 

ʟʘʙʦʣʦʯʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ. ʉʦʩʥʦʚʳʝ ʣʝʩʘ ʟʘʥʠʤʘʶʪ 47% ʧʣʦʱʘʜʠ ʚʦʜʦʩʙʦʨʘ ʨ. 

ʐʝʩʪʘʢʦʚʢʠ, ʣʠʩʪʚʝʥʥʠʯʥʦ-ʙʝʨʝʟʦʚʳʝ ʣʝʩʘ ï 38%, ʤʘʨʠ ʠ ʙʦʣʦʪʘ ï 14% ʠ ʦʟʝʨʘ 

ï 1%. 

ɺʝʨʭʥʶʶ ʯʘʩʪʴ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʨʝʟʘ ʜʦ ʛʣʫʙʠʥʳ 30 ʤ ʩʣʘʛʘʶʪ ʨʳʭʣʳʝ 

ʧʝʩʯʘʥʳʝ ʦʪʣʦʞʝʥʠʷ ʩ ʨʝʜʢʠʤʠ ʧʨʦʩʣʦʷʤʠ ʛʣʠʥ [1]. ʅʘ ʩʢʣʦʥʘʭ ʠ ʚʦʜʦʨʘʟʜʝʣʘʭ 

ʧʝʩʢʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʣʢʦ- ʠ ʩʨʝʜʥʝʟʝʨʥʠʩʪʳʤʠ ʬʨʘʢʮʠʷʤʠ. ʀʭ ʦʙʲʝʤʥʘʷ 

ʚʣʘʞʥʦʩʪʴ ʚ ʟʦʥʝ ʘʵʨʘʮʠʠ ʥʝ ʧʨʝʚʳʰʘʝʪ 2ï8 %. ʇʝʩʯʘʥʳʝ ʦʪʣʦʞʝʥʠʷ ʠʤʝʶʪ 

ʢʚʘʨʮ-ʧʦʣʝʚʦʰʧʘʪʦʚʳʡ ʩʦʩʪʘʚ, ʧʣʦʪʥʦʩʪʴ ʩʢʝʣʝʪʘ ʙʦʣʝʝ 1.70 ʛ/ʩʤ3 ʠ ʧʦʨʠʩʪʦʩʪʴ 

33ï35 % [2]. ɺ ʜʥʠʱʘʭ ʜʦʣʠʥ ʨʫʯʴʝʚ ʠ ʨʘʩʧʘʜʢʦʚ ʫʚʣʘʞʥʝʥʥʳʝ (15ï25 %) ʧʝʩʢʠ 

ʧʝʨʝʢʨʳʪʳ ʦʨʛʘʥʦʛʝʥʥʳʤ ʩʣʦʝʤ. 

ʈʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ ʦʪʥʦʩʠʪʩʷ ʢ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ 

ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʤʝʨʟʣʳʭ ʪʦʣʱ, ʤʦʱʥʦʩʪʴ ʢʦʪʦʨʳʭ ʚ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ 
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ʜʦʩʪʠʛʘʝʪ 400ï500 ʤ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʨʦʜ ʥʘ ʛʣʫʙʠʥʝ 100 ʤ ʩʦʩʪʘʚʣʷʝʪ ï0.6éï1.0 

Áʉ [1], ʘ ʥʘ ʧʦʜʦʰʚʝ ʩʣʦʷ ʥʫʣʝʚʳʭ ʛʦʜʦʚʳʭ ʘʤʧʣʠʪʫʜ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʣʘʥʜʰʘʬʪʘ ʠʟʤʝʥʷʝʪʩʷ ʦʪ ʧʦʣʦʞʠʪʝʣʴʥʳʭ (ʙʣʠʟʢʠʭ ʢ 0 Áʉ) ʟʥʘʯʝʥʠʡ ʜʦ ï2éï3 

Áʉ ʠ ʥʠʞʝ. ʄʦʱʥʦʩʪʴ ʩʝʟʦʥʥʦ-ʪʘʣʦʛʦ ʩʣʦʷ (ʉʊʉ) ʠʟʤʝʥʷʝʪʩʷ ʦʪ 4 ʤ ʥʘ ʧʦʣʦʛʠʭ 

ʩʢʣʦʥʘʭ ʠ ʚʦʜʦʨʘʟʜʝʣʘʭ, ʧʦʢʨʳʪʳʭ ʩʦʩʥʦʚʳʤ ʣʝʩʦʤ, ʜʦ 0.5 ʤ ʥʘ ʤʘʨʷʭ. 

ʈʝʟʫʣʴʪʘʪʳ 

ʈʝʟʫʣʴʪʘʪʳ ʙʫʨʝʥʠʷ ʠ ʛʝʦʪʝʨʤʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ. ʅʘ ʚʦʜʦʩʙʦʨʝ ʨ. 

ʐʝʩʪʘʢʦʚʢʘ ʧʨʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʝʜʠʥʦʤ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʤ ʬʦʥʝ ʛʝʦʪʝʨʤʠʯʝʩʢʠʝ 

ʫʩʣʦʚʠʷ ʨʘʟʣʠʯʥʳ. ʂʨʦʚʣʷ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ ʟʘʣʝʛʘʝʪ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 0.5 ʜʦ 

20 ʤ. ɺʝʨʭʥʷʷ ʯʘʩʪʴ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʨʝʟʘ ʥʘʭʦʜʠʪʩʷ ʢʘʢ ʚ ʩʝʟʦʥʥʦʤʝʨʟʣʦʤ, ʪʘʢ 

ʠ ʚ ʩʝʟʦʥʥʦʪʘʣʦʤ ʩʦʩʪʦʷʥʠʠ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʘʚʘ ʠ ʩʚʦʡʩʪʚ ʦʪʣʦʞʝʥʠʡ. 

ʉʘʤʳʝ ʚʳʩʦʢʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʦʨʦʜ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʧʣʦʱʘʜʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʚʦʜʦʥʦʩʥʳʭ ʥʘʜʤʝʨʟʣʦʪʥʳʭ ʪʘʣʠʢʦʚ, ʢʦʪʦʨʳʝ ʧʨʠʫʨʦʯʝʥʳ ʢ ʧʦʣʦʛʠʤ ʩʢʣʦʥʘʤ, 

ʩʣʦʞʝʥʥrʤ ʧʝʩʯʘʥʳʤʠ ʦʪʣʦʞʝʥʠʷʤʠ ʠ ʧʦʢʨʳʪʳʤ ʨʝʜʢʠʤ ʩʦʩʥʦʚʳʤ ʣʝʩʦʤ. ʅʘ 

ʪʘʢʠʭ ʫʯʘʩʪʢʘʭ ʤʦʱʥʦʩʪʴ ʩʝʟʦʥʥʦ-ʤʝʨʟʣʦʛʦ ʩʣʦʷ (ʉʄʉ) ʜʦʩʪʠʛʘʝʪ 3 ʤ, ʘ ʛʣʫʙʠʥʘ 

ʥʫʣʝʚʳʭ ʛʦʜʦʚʳʭ ʘʤʧʣʠʪʫʜ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 6 ʜʦ 12 ʤ. ʊʘʣʳʝ ʧʦʨʦʜʳ ʩʦʭʨʘʥʷʶʪʩʷ 

ʟʘ ʩʯʝʪ ʧʦʩʪʦʷʥʥʦʡ ʬʠʣʴʪʨʘʮʠʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʥʠʭ. ʇʨʠʩʫʪʩʪʚʠʝ ʚ ʨʘʟʨʝʟʝ 

ʦʪʣʦʞʝʥʠʡ ʩ ʙʦʣʝʝ ʥʠʟʢʠʤʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ (ʩʫʧʝʩʠ ʠ ʩʫʛʣʠʥʢʠ) 

ʥʝ ʙʣʘʛʦʧʨʠʷʪʩʪʚʫʶʪ ʩʫʱʝʩʪʚʦʚʘʥʠʶ ʪʘʣʠʢʘ.  

ʅʘ ʢʣʶʯʝʚʦʤ ʫʯʘʩʪʢʝ ʃʝʚʘʷ ʐʝʩʪʘʢʦʚʢʘ ʥʘʜʤʝʨʟʣʦʪʥʳʡ ʩʫʙʘʵʨʘʣʴʥʳʡ 

ʚʦʜʦʥʦʩʥʳʡ ʪʘʣʠʢ ʠʤʝʝʪ ʰʠʨʠʥʫ 180-200 ʤ ʠ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʦʢʦʣʦ 900 ʤ. ʇʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪʘʣʠʢ ʠʤʝʝʪ ʩʣʦʞʥʳʡ ʢʦʥʪʫʨ ʠ 

ʥʝʩʢʦʣʴʢʦ ʚʦʜʦʧʨʦʚʦʜʷʱʠʭ ʨʫʢʘʚʦʚ, ʘ ʝʛʦ ʤʦʱʥʦʩʪʴ ʠʟʤʝʥʷʝʪʩʷ ʦʪ 3 ʜʦ 20 ʤ [3]. 

ʅʘ ʫʯʘʩʪʢʝ ʏʘʙʳʜʘ ɸ.ɺ. ɹʦʡʮʦʚ ʠʩʩʣʝʜʦʚʘʣ ʥʘʜʤʝʨʟʣʦʪʥʳʡ ʩʫʙʘʵʨʘʣʴʥʳʡ 

ʚʦʜʦʥʦʩʥʳʡ ʪʘʣʠʢ ʜʣʠʥʦʡ 500 ʤ, ʰʠʨʠʥʦʡ 120 ʤ ʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʤʦʱʥʦʩʪʴʶ 4 

ʤ. ʊʘʢʠʝ ʪʘʣʠʢʠ ʧʨʠʫʨʦʯʝʥ r ʢ ʧʦʣʦʛʠʤ ʩʢʣʦʥʘʤ, ʩʣʦʞʝʥʥʳʤ ʧʝʩʯʘʥʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ ʠ ʧʦʢʨʳʪʳʤʠ ʪʦʣʦʢʥʷʥʢʦʚʳʤʠ ʨʝʜʢʦʩʪʦʡʥʳʤʠ ʩʦʩʥʦʚʳʤʠ ʣʝʩʘʤʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʛʝʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʮʝʥʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʥʘʜʤʝʨʟʣʦʪʥʳʭ ʪʘʣʠʢʦʚ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʐʝʩʪʘʢʦʚʢʠ ʙʳʣʘ ʧʨʦʚʝʜʝʥʘ ʤʝʪʦʜʦʤ 

ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʦʚ ʩ ʧʦʤʦʱʴʶ ʛʝʦʨʘʜʠʦʣʦʢʘʮʠʠ. ɺ ʧʨʝʜʝʣʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʩʦʩʥʦʚʦʛʦ ʣʝʩʘ ʠ ʧʝʩʯʘʥʳʭ ʦʪʣʦʞʝʥʠʡ ʙʳʣʠ ʚʳʙʨʘʥʳ 15 ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʦʚ ʚ 

ʨʘʟʣʠʯʥʳʭ ʦʨʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʩ ʮʝʣʴʶ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʪʘʣʠʢʦʚʳʭ ʟʦʥ. ʅʘ ʢʘʞʜʦʤ ʠʟ 15 ʫʯʘʩʪʢʦʚ ʚ ʤʘʝ 2017 ʛ. ʙʳʣʘ 

ʚʳʧʦʣʥʝʥʘ ʛʝʦʨʘʜʘʨʥʘʷ ʩʲʝʤʢʘ ʧʦ ʧʨʦʬʠʣʶ ʜʣʠʥʦʡ 300 ʤ. ɹʳʣʠ ʚʳʷʚʣʝʥʳ 

ʪʘʣʠʢʠ ʥʘ 7 ʧʨʦʬʠʣʷʭ ʠʟ 15. ʊʘʣʳʝ ʧʦʨʦʜʳ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ ʦʪ 

ʜʝʩʷʪʢʦʚ ʜʦ ʩʦʪʝʥ ʤʝʪʨʦʚ ʠ ʤʦʱʥʦʩʪʴʶ ʦʪ 1 ʜʦ 20 ʤ. ʀʩʭʦʜʷ ʠʟ ʧʨʝʜʧʦʣʦʞʝʥʠʷ, 

ʯʪʦ 15 ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʦʚ ʷʚʣʷʶʪʩʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʤʠ ʜʣʷ ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ 

ʚʦʜʦʩʙʦʨʘ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʥʘʜʤʝʨʟʣʦʪʥʳʝ ʚʦʜʦʥʦʩʥʳʝ ʩʫʙʘʵʨʘʣʴʥʳʝ 

ʪʘʣʠʢʠ ʟʘʥʠʤʘʶʪ ʦʢʦʣʦ 20% ʧʣʦʱʘʜʠ ʚʦʜʦʩʙʦʨʘ ʨ. ʐʝʩʪʘʢʦʚʢʠ, ʯʪʦ ʥʘʤʥʦʛʦ 

ʧʨʝʚʳʰʘʝʪ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʘʣʠʢʦʚʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʠʟ ʣʠʪʝʨʘʪʫʨʥʳʭ 

ʜʘʥʥʳʭ. 
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ʈʝʟʫʣʴʪʘʪʳ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ. ʋʨʦʚʝʥʴ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ 

ʪʘʣʠʢʘʭ ʠʤʝʝʪ ʚʳʨʘʞʝʥʥʳʡ ʩʝʟʦʥʥʳʡ ʭʦʜ ʠ ʩʚʷʟʘʥ ʢʘʢ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʧʦʨʦʜ, ʪʘʢ 

ʠ ʩ ʚʳʧʘʜʝʥʠʝʤ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. ʋʨʦʚʥʠ ʪʘʣʠʢʦʚʳʭ ʚʦʜ, ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ, ʦʩʘʜʢʠ ʠ ʨʘʩʭʦʜ ʚʦʜʳ ʥʘ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʤ ʧʦʩʪʫ ʐʝʩʪʘʢʦʚʢʘ - 

ʂʘʤʳʨʜʘʛʳʩʪʘʭ ʧʦʢʘʟʘʥʳ ʥʘ ʈʠʩ. 1. 

 
ʈʠʩʫʥʦʢ 1 ï ʍʦʜ ʫʨʦʚʥʷ (ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʟʝʤʣʠ) ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʪʘʣʠʢʦʚ ʚ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʢʚʘʞʠʥʘʭ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ, ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʠ ʨʘʩʭʦʜ ʚʦʜʳ ʨ. 

ʐʝʩʪʘʢʦʚʢʘ - ʂʘʤʳʨʜʘʛʳʩʪʘʭ. ʈʫʯʥʳʝ ʠʟʤʝʨʝʥʠʷ ʧʦʢʘʟʘʥʳ ʪʦʯʢʘʤʠ, ʘʚʪʦʤʘʪʠʯʝʩʢʠʝ ï 

ʣʠʥʠʝʡ 

ʋʨʦʚʝʥʴ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʪʘʣʠʢʝ ʢʦʣʝʙʣʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʩ ʘʤʧʣʠʪʫʜʦʡ 

1.5-2.5 ʤ. ʄʠʥʠʤʘʣʴʥʳʝ ʫʨʦʚʥʠ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ ʥʘʙʣʶʜʘʶʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ 

ʢʦʥʮʝ ʪʝʧʣʦʛʦ ʩʝʟʦʥʘ ï ʚ ʩʝʥʪʷʙʨʝ ʠ ʦʢʪʷʙʨʝ, ʘ ʤʘʢʩʠʤʘʣʴʥʳʝ ï ʩ ʷʥʚʘʨʷ ʧʦ 

ʘʧʨʝʣʴ. ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥ ̫ ʪʘʣʠʢʦʚʳʭ ʚʦʜ ʚ ʪʝʯʝʥʠʝ ʭʦʣʦʜʥʦʛʦ ʩʝʟʦʥʘ 

ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʧʨʦʤʝʨʟʘʥʠʷ ʧʦʨʦʜ ʩʚʝʨʭʫ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʨʠʦʛʝʥʥʦʛʦ 

ʥʘʧʦʨʘ ʚ ʚʦʜʦʥʦʩʥʦʤ ʛʦʨʠʟʦʥʪʝ. ɺ ʦʪʜʝʣʴʥʳʝ ʟʠʤʳ (2015, 2017 ʠ 2019) ʫʨʦʚʝʥʴ 

ʪʘʣʠʢʦʚʳʭ ʚʦʜ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚʳʰʝ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘ ʩʯʝʪ ʢʨʠʦʛʝʥʥʦʛʦ 

ʥʘʧʦʨʘ. ʆʪʥʦʩʠʪʝʣʴʥʦ ʨʝʜʢʠʝ ʨʫʯʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʥʝ ʧʦʟʚʦʣʷʶʪ ʩʫʜʠʪʴ ʦ 

ʚʣʠʷʥʠʠ ʚʳʧʘʜʝʥʠʷ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʥʘ ʫʨʦʚʝʥʴ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʪʘʣʠʢʘ. ʇʦ 

ʘʚʪʦʤʘʪʠʯʝʩʢʠʤ ʠʟʤʝʨʝʥʠʷʤ ʫʨʦʚʥʷ ʚʠʜʥʦ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦ ʦʙʲʝʤʫ (ʙʦʣʝʝ 

10-15 ʤʤ/ʩʫʪ) ʣʝʪʥʠʝ ʦʩʘʜʢʠ ʧʨʠʚʦʜʷʪ ʢ ʢʨʘʪʢʦʚʨʝʤʝʥʥʦʤʫ ʧʦʜʲʝʤʫ ʫʨʦʚʥʷ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʪʘʣʠʢʘ ʥʘ 0.2-0.4 ʤ. ɼʦʞʜʠ ʤʝʥʝʝ 5-10 ʤʤ/ʩʫʪ ʥʝ ʦʪʨʘʞʘʶʪʩʷ ʥʘ 

ʭʦʜʝ ʫʨʦʚʥʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʪʘʣʠʢʘ. 



ˤͦ͒ͤ·͔ ͔ͪͫͯͪͫ·Σ ͎͙ͭͪ͊ͤͫͪ͊ͤ;ͤ·͔ ͍ͦ͒ͤ·͔ ͙ Ή͎͙ͦͦ͟͡;͔͙͔ͫ͟ ͔ͨͪͦ͋ͣ͡· 
 ˿ ͙͙͙͋ͪ ͙ ͔̇ͤͭͪ͊͡Έ͚ͤͦ ˢ͙͙͘  

98 

ɺʦʜʥʳʡ ʙʘʣʘʥʩ ʚʦʜʦʩʙʦʨʘ. ʇʨʠʭʦʜʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ 

ʨ.ʐʝʩʪʘʢʦʚʢʠ ʷʚʣʷʶʪʩʷ ʞʠʜʢʠʝ ʠ ʪʚʝʨʜʳʝ ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ, ʨʘʩʭʦʜʥʳʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ï ʠʩʧʘʨʝʥʠʝ ʩʦ ʩʥʝʛʘ, ʩ ʧʦʯʚʳ, ʪʨʘʥʩʧʠʨʘʮʠʷ ʠ ʨʝʯʥʦʡ ʩʪʦʢ. 

ʂʨʫʛʣʦʛʦʜʠʯʥʦ ʜʝʡʩʪʚʫʶʱʠʤʠ ʝʤʢʦʩʪʷʤʠ ʷʚʣʷʶʪʩʷ ʦʟʝʨʘ ʠ ʥʘʜʤʝʨʟʣʦʪʥʳʝ 

ʪʘʣʠʢʠ. ʉʝʟʦʥʥʦ ʜʝʡʩʪʚʫʶʱʠʤʠ ʝʤʢʦʩʪʷʤʠ ʷʚʣʷʶʪʩʷ ʩʥʝʞʥʳʡ ʧʦʢʨʦʚ ʠ ʚʦʜʳ 

ʉʊʉ. 

ʆʩʘʜʢʠ ʟʘ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʛʦʜ ʟʘ ʧʝʨʠʦʜ 1950-2018 ʥʘ ʤʝʪʝʦʩʪʘʥʮʠʠ 

ʗʢʫʪʩʢ ʚʘʨʴʠʨʫʶʪʩʷ ʦʪ 128 (2000-2001 ʛ.) ʜʦ 342 (2005-2006) ʤʤ ʩʦ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤ ʟʥʘʯʝʥʠʝʤ, ʨʘʚʥʳʤ 240 ʤʤ/ʛʦʜ. ɾʠʜʢʠʝ ʦʩʘʜʢʠ ʤʝʥʷʶʪʩʷ ʦʪ 

87 ʜʦ 269 ʤʤ/ʛʦʜ, ʩʦʩʪʘʚʣʷʷ ʚ ʩʨʝʜʥʝʤ 69% (165 ʤʤ) ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʦʩʘʜʢʦʚ. ʊʚʝʨʜʳʝ ʦʩʘʜʢʠ ʚʘʨʴʠʨʫʶʪʩʷ ʦʪ 41 ʜʦ 113 ʤʤ. ʅʘ ʥʠʭ ʧʨʠʭʦʜʠʪʩʷ 31% 

(75 ʤʤ) ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ. ʇʦ ʜʘʥʥʳʤ ʩʥʝʛʦʤʝʨʥʳʭ ʩʲʝʤʦʢ ʚ ʣʝʩʫ ʧʦ 

ʤʝʪʝʦʩʪʘʥʮʠʠ ʗʢʫʪʩʢ ʩ 1965 ʧʦ 2011 ʤʘʢʩʠʤʘʣʴʥʳʡ ʟʘʧʘʩ ʚʦʜʳ ʚ ʩʥʝʞʥʦʤ 

ʧʦʢʨʦʚʝ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʢʦʥʝʮ ʤʘʨʪʘ ʠʣʠ ʥʘʯʘʣʦ ʘʧʨʝʣʷ ʠ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 33 ʜʦ 88 

ʤʤ ʩʦ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤ ʟʥʘʯʝʥʠʝʤ 58 ʤʤ. ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʟʘ 

ʛʦʜ ʩʥʝʛʦʟʘʧʘʩʘʤʠ ʠ ʩʫʤʤʦʡ ʪʚʝʨʜʳʭ ʦʩʘʜʢʦʚ ʩʦʩʪʘʚʣʷʝʪ ʦʪ -7 (ʧʨʝʚʳʰʝʥʠʝ 

ʩʥʝʛʦʟʘʧʘʩʦʚ ʥʘʜ ʦʩʘʜʢʘʤʠ) ʜʦ 33 ʤʤ ʩʦ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʝʤ 16 ʤʤ. ʉʥʝʛʦʤʝʨʥʘʷ 

ʩʲʝʤʢʘ ʤʦʞʝʪ ʧʨʦʚʦʜʠʪʴʩʷ ʜʦ ʚʳʧʘʜʝʥʠʷ ʧʦʩʣʝʜʥʠʭ ʪʚʝʨʜʳʭ ʦʩʘʜʢʦʚ ʠ ʧʦʩʣʝ 

ʧʦʪʝʨʴ ʩʥʝʛʘ ʥʘ ʪʘʷʥʠʝ ʠ ʠʩʧʘʨʝʥʠʝ. ɺ ʢʦʥʮʝ ʤʘʨʪʘ ʠ ʥʘʯʘʣʝ ʘʧʨʝʣʷ ʧʨʦʠʩʭʦʜʠʪ 

ʠʥʪʝʥʩʠʚʥʦʝ ʠʩʧʘʨʝʥʠʝ ʠ ʯʘʩʪʠʯʥʦʝ ʪʘʷʥʠʝ ʩʥʝʛʘ ʚ ʩʦʣʥʝʯʥʳʝ ʜʥʠ ʜʘʞʝ ʧʨʠ 

ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ, ʠ ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʧʘʜʝʥʠʝ ʩʥʝʛʘ. 

ʉʥʝʛʦʟʘʧʘʩʳ, ʬʠʢʩʠʨʫʝʤʳʝ ʩʥʝʛʦʤʝʨʥʦʡ ʩʲʝʤʢʦʡ, ʩ ʚʳʩʦʢʦʡ ʚʝʨʦʷʪʥʦʩʪʴʶ 

ʙʫʜʫʪ ʥʠʞʝ ʩʫʤʤʳ ʪʚʝʨʜʳʭ ʦʩʘʜʢʦʚ. ɺ ʎʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠ ʠʩʧʘʨʝʥʠʝ ʩʦ ʩʥʝʛʘ 

ʠʛʨʘʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʚ ʚʦʜʥʦʤ ʙʘʣʘʥʩʝ. ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʜʘʥʥʳʝ ɸ. ʃ. 

ɸʨʵ [4] ʧʦʢʘʟʘʣʠ, ʯʪʦ ʠʩʧʘʨʝʥʠʝ ʩʦ ʩʥʝʛʘ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 3 ʜʦ 20 ʤʤ ʟʘ ʛʦʜ ʠ ʚ 

ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 13 ʤʤ ʥʘ ʦʪʢʨʳʪʳʭ ʫʯʘʩʪʢʘʭ ʠ 6 ʤʤ ï ʧʦʜ ʢʨʦʥʦʡ ʣʝʩʘ. 

ɺ ʧʝʨʚʦʡ ʧʦʣʦʚʠʥʝ ʟʠʤʳ ʠʩʧʘʨʝʥʠʝ ʩʦ ʩʥʝʛʘ ʥʠʯʪʦʞʥʦ ʠ ʤʦʞʝʪ ʧʨʝʦʙʣʘʜʘʪʴ 

ʧʨʦʮʝʩʩ ʢʦʥʜʝʥʩʘʮʠʠ. ʅʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦ ʠʩʧʘʨʝʥʠʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʤʘʨʪʝ, 

ʘʧʨʝʣʝ ʠ ʤʘʝ. 

ʇʨʠ ʩʥʝʛʦʪʘʷʥʠʠ ʚ ʩʦʩʥʦʚʦʤ ʣʝʩʫ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʢʦʛʜʘ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ. ɿʘ ʥʝʩʢʦʣʴʢʦ ʣʝʪ ʨʘʙʦʪʳ ʩʪʦʢʦʚʦʡ ʧʣʦʱʘʜʢʠ ʥʘ 

ʏʘʙʳʜʠʥʩʢʦʤ ʧʦʣʠʛʦʥʝ ɸ.ɺ. ɹʦʡʮʦʚʳʤ [5] ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ ʙʳʣ 

ʟʘʬʠʢʩʠʨʦʚʘʥ ʚʩʝʛʦ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʚ ʥʠʯʪʦʞʥʦ ʤʘʣʦʤ ʢʦʣʠʯʝʩʪʚʝ, ʚ ʪʦʤ ʯʠʩʣʝ 8 

ʠʶʥʷ 1984 ʛ. ʧʦʩʣʝ ʚʳʧʘʜʝʥʠʷ ʤʝʩʷʯʥʦʡ ʥʦʨʤʳ ʦʩʘʜʢʦʚ (31,8 ʤʤ) ʟʘ ʦʜʠʥ ʜʝʥʴ. 

9 ʠʶʥʷ 1984 ʛ. ʥʘʙʣʶʜʘʣʩʷ ʠʩʪʦʨʠʯʝʩʢʠʡ ʤʘʢʩʠʤʫʤ ʨʘʩʭʦʜʘ ʚʦʜʳ ʚ ʟʘʤʳʢʘʶʱʝʤ 

ʧʦʩʪʫ ʨ. ʐʝʩʪʘʢʦʚʢʘ ï ʂʘʤʳʨʜʘʛʳʩʪʘʭ. ʇʦ ʥʘʙʣʶʜʝʥʠʷʤ ɸ.ɺ. ɹʦʡʮʦʚʘ [5] ʚ 

ʧʝʨʠʦʜ ʪʘʷʥʠʷ ʩʥʝʛʘ ʪʘʣʳʝ ʚʦʜʳ ʣʝʛʢʦ ʧʨʦʥʠʢʘʶʪ ʚ ʤʝʨʟʣʳʝ ʧʦʨʠʩʪʳʝ ʧʝʩʢʠ ʥʘ 

ʫʯʘʩʪʢʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ. ɺ ʣʠʩʪʚʝʥʥʠʯʥʦ-ʙʝʨʝʟʦʚʳʭ ʣʝʩʘʭ ʠ 

ʤʘʨʷʭ ʪʘʣʳʝ ʚʦʜʳ ʥʝ ʤʦʛʫʪ ʬʠʣʴʪʨʦʚʘʪʴʩʷ ʚ ʣʴʜʦʥʘʩʳʱʝʥʥʳʝ ʤʝʨʟʣʳʝ ʧʦʨʦʜʳ ʠ 

ʧʨʠ ʥʘʣʠʯʠʠ ʫʢʣʦʥʘ ʦʙʨʘʟʫʝʪʩʷ ʩʪʦʢ ʚ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʤ ʦʨʛʘʥʠʯʝʩʢʦʤ ʩʣʦʝ. 

ʃʝʪʦʤ ʧʦ ʤʝʨʝ ʧʨʦʪʘʠʚʘʥʠʷ ʧʦʯʚʳ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚ 

ʣʠʩʪʚʝʥʥʠʯʥʦ-ʙʝʨʝʟʦʚʳʭ ʣʝʩʘʭ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʩʘʜʢʦʚ ʨʫʯʴʠ ʥʘ ʤʘʨʠ ʤʦʛʫʪ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʪʴ ʠʣʠ ʧʦʣʥʦʩʪʴʶ ʧʝʨʝʩʳʭʘʪʴ ʚ ʪʝʯʝʥʠʝ ʣʝʪʥʝʛʦ ʩʝʟʦʥʘ. 
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ɼʘʞʝ ʚ ʩʘʤʳʝ ʩʫʭʠʝ ʧʝʨʠʦʜʳ ʥʠʞʥʷʷ ʯʘʩʪʴ ʉʊʉ ʚ ʣʠʩʪʚʝʥʥʠʯʥʦ-ʙʝʨʝʟʦʚʳʭ 

ʣʝʩʘʭ, ʤʘʨʷʭ ʠ ʙʦʣʦʪʘʭ ʧʦʜ ʧʣʦʪʥʦʡ ʤʦʭʦʚʦʡ ʧʦʜʫʰʢʦʡ ʥʘʩʳʱʝʥʘ ʚʦʜʦʡ ʜʦ 

ʩʦʩʪʦʷʥʠʷ ʧʦʣʥʦʡ ʚʣʘʛʦʝʤʢʦʩʪʠ. ʅʘ ʟʘʙʦʣʦʯʝʥʥʳʭ ʠ ʟʘʜʝʨʥʦʚʘʥʥʳʭ ʫʯʘʩʪʢʘʭ 

ʬʦʨʤʠʨʫʶʪʩʷ ʦʙʳʯʥʦ ʥʝʙʦʣʴʰʠʝ ʧʦ ʧʣʦʱʘʜʠ ʤʘʣʦʤʦʱʥʳʝ ʣʠʥʟʳ ʠ ʫʟʢʠʝ 

ʧʦʪʦʢʠ ʥʘʜʤʝʨʟʣʦʪʥʳʭ ʚʦʜ ʉʊʉ [5]. ɺ ʦʪʣʠʯʠʝ ʦʪ ʣʠʩʪʚʝʥʥʠʯʥʦ-ʙʝʨʝʟʦʚʳʭ 

ʣʝʩʦʚ, ʤʘʨʝʡ ʠ ʙʦʣʦʪ ʉʊʉ ʚ ʩʦʩʥʦʚʳʭ ʣʝʩʘʭ ʥʝ ʜʦʩʪʠʛʘʝʪ ʧʦʣʥʦʛʦ 

ʚʦʜʦʥʘʩʳʱʝʥʠʷ, ʘ ʜʦ ʛʣʫʙʠʥʳ 1 ʤ ʥʘʭʦʜʠʪʩʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚ ʠʩʩʫʰʝʥʥʦʤ 

ʩʦʩʪʦʷʥʠʠ ʧʨʠ ʚʣʘʞʥʦʩʪʠ ʤʝʥʝʝ 5%.  

ʇʦ ʦʮʝʥʢʘʤ ɸ.ɺ. ɹʦʡʮʦʚʘ [1] ʧʦʜʟʝʤʥʳʡ ʩʪʦʢ ʏʘʙʳʜʠʥʩʢʦʛʦ ʪʘʣʠʢʘ 

ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 80-90 ʤʤ ʟʘ ʪʝʧʣʳʡ ʩʝʟʦʥ. ɼʦʧʫʩʢʘʷ, ʯʪʦ ʵʪʘ ʦʮʝʥʢʘ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʘ ʜʣʷ ʜʨʫʛʠʭ ʪʘʣʠʢʦʚ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʐʝʩʪʘʢʦʚʢʠ ʠ ʦʮʝʥʠʚʘʷ 

ʧʣʦʱʘʜʴ ʪʘʣʠʢʦʚ ʚ 34 ʢʤ2 (20% ʧʣʦʱʘʜʠ ʚʦʜʦʩʙʦʨʘ), ʜʦʣʷ ʧʦʜʟʝʤʥʦʛʦ ʧʠʪʘʥʠʷ 

ʨʝʢʠ ʪʘʣʠʢʦʚʳʤʠ ʚʦʜʘʤʠ ʩʦʩʪʘʚʣʷʝʪ 68%. ʆʩʪʘʚʰʠʝʩʷ 80% ʚʦʜʦʩʙʦʨʘ, ʧʦʢʨʳʪʳʝ 

ʩʦʩʥʦʚʳʤʠ ʣʝʩʘʤʠ ʙʝʟ ʪʘʣʠʢʦʚ, ʣʠʩʪʚʝʥʥʠʯʥʦ-ʙʝʨʝʟʦʚʳʤʠ ʣʝʩʘʤʠ, ʤʘʨʷʤʠ ʠ 

ʙʦʣʦʪʘʤʠ ʜʘʶʪ ʚʩʝʛʦ 32% ʩʪʦʢʘ ʨʝʢʠ ʠʣʠ 10 ʤʤ/ʛʦʜ. ʕʪʦ ʩʨʘʚʥʠʤʦ ʩ ʨʝʯʥʳʤ 

ʩʪʦʢʦʤ ʜʨʫʛʠʭ ʚʦʜʦʩʙʦʨʦʚ ʚ ʎʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠ, ʛʜʝ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, 

ʥʘʜʤʝʨʟʣʦʪʥʳʝ ʚʦʜʦʥʦʩʥʳʝ ʪʘʣʠʢʠ ʥʝ ʠʤʝʶʪ ʰʠʨʦʢʦʛʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʊʘʢ, 

ʩʨʝʜʥʠʡ ʤʥʦʛʦʣʝʪʥʠʡ ʩʪʦʢ ʨʝʢ ʊʘʘʪʪʘ, ʉʫʦʣʘ ʠ ʊʘʥʜʘ ʩʦʩʪʘʚʣʷʝʪ 1, 15 ʠ 8 ʤʤ/ʛʦʜ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ [6]. 

ʀʩʧʘʨʝʥʠʝ ʚ ʣʝʩʘʭ ʎʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠ ʦʮʝʥʠʚʘʝʪʩʷ ʦʪ 140 ʜʦ 260 ʤʤ/ʛʦʜ 

[7]. ʅʘ ʤʘʨʷʭ ʠ ʚ ʣʠʩʪʚʝʥʥʠʯʥʦ-ʙʝʨʝʟʦʚʳʭ ʣʝʩʘʭ ʠʩʧʘʨʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʦ 

ʢʦʣʠʯʝʩʪʚʫ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. ɺ ʩʦʩʥʦʚʳʭ ʣʝʩʘʭ ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʦʩʘʜʢʘʤʠ ʠ 

ʵʚʘʧʦʪʨʘʥʩʧʠʨʘʮʠʝʡ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 80-100 ʤʤ ʜʦ 130-140 ʤʤ. 

ʉʣʦʡ ʩʪʦʢʘ ʨ. ʐʝʩʪʘʢʦʚʢʠ ʟʘ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʛʦʜ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ 1.5 ʜʦ 99 

ʤʤ. ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʝ ʟʥʘʯʝʥʠʝ ʩʣʦʷ ʩʪʦʢʘ ʨʘʚʝʥ 25 ʤʤ/ʛʦʜ. ʂʦʵʬʬʠʮʠʝʥʪ 

ʩʪʦʢʘ ʤʝʥʷʝʪʩʷ ʦʪ 1 ʜʦ 36 %, ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʷ 10%. ɺ ʩʨʝʜʥʝʤ ʧʦʣʦʚʠʥʘ ʩʪʦʢʘ 

ʨʝʢʠ ʧʨʦʭʦʜʠʪ ʟʘ ʧʝʨʠʦʜ ʧʦʣʦʚʦʜʴʷ ï ʘʧʨʝʣʴ ʠ ʤʘʡ. ɼʦʣʷ ʧʦʣʦʚʦʜʴʷ ʚ ʛʦʜʦʚʦʤ 

ʩʪʦʢʝ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ ʦʪ 3 ʜʦ 82%. 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʪʦʢʘ ʨ. ʐʝʩʪʘʢʦʚʢʠ. ʇʦ-ʚʠʜʠʤʦʤʫ, ʨʘʟʣʠʯʥʳʝ 

ʣʘʥʜʰʘʬʪʳ ʜʘʶʪ ʚʢʣʘʜ ʚ ʩʪʦʢ ʨ. ʐʝʩʪʘʢʦʚʢʠ ʚ ʨʘʟʥʳʝ ʩʝʟʦʥʳ ʛʦʜʘ. ʇʨʠ 

ʩʥʝʛʦʪʘʷʥʠʠ ʪʘʣʘʷ ʚʦʜʘ ʚ ʩʦʩʥʦʚʳʭ ʣʝʩʘʭ ʯʘʩʪʠʯʥʦ ʠʩʧʘʨʷʝʪʩʷ, ʬʠʣʴʪʨʫʝʪʩʷ ʚ 

ʤʝʨʟʣʳʝ ʩʣʘʙʦʣʴʜʠʩʪʳʝ ʧʝʩʯʘʥʳʝ ʦʪʣʦʞʝʥʠʷ ʠ ʥʝ ʜʦʭʦʜʠʪ ʜʦ ʨʝʢʠ ʥʘ ʧʦʜʲʝʤʝ ʠ 

ʧʠʢʝ ʧʦʣʦʚʦʜʴʷ. ʊʘʣʘʷ ʚʦʜʘ ʥʘ ʤʘʨʷʭ ʠ ʚ ʣʠʩʪʚʝʥʥʠʯʥʦ-ʙʝʨʝʟʦʚʳʭ ʣʝʩʘʭ, ʚ 

ʦʪʣʠʯʠʝ ʦʪ ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ, ʩʪʝʢʘʝʪ ʧʦ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʨʝʢʫ ʠ ʦʙʨʘʟʫʝʪ ʩʪʦʢ 

ʧʦʣʦʚʦʜʴʷ ʨ. ʐʝʩʪʘʢʦʚʢʠ. ʅʘ ʩʧʘʜʝ ʧʦʣʦʚʦʜʴʷ ʚ ʪʝʯʝʥʠʝ ʣʝʪʘ ʚʦʜʘ ʉʊʉ 

ʣʠʩʪʚʝʥʥʠʯʥʦ-ʙʝʨʝʟʦʚʳʭ ʣʝʩʦʚ ʠ ʤʘʨʝʡ ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʠʩʧʘʨʝʥʠʝ ʠ 

ʪʨʘʥʩʧʠʨʘʮʠʶ ʠ ʥʝ ʜʘʝʪ ʚʢʣʘʜʘ ʚ ʩʪʦʢ ʨʝʢʠ. ɺ ʩʦʩʥʦʚʳʭ ʣʝʩʘʭ ʧʦʪʝʨʠ ʥʘ 

ʠʩʧʘʨʝʥʠʝ ʠ ʪʨʘʥʩʧʠʨʘʮʠʶ (102-114 ʤʤ) ʤʝʥʴʰʝ, ʯʝʤ ʥʘ ʤʘʨʷʭ (244 ʤʤ) ʠ 

ʣʠʩʪʚʝʥʥʠʯʥʠʢʘʭ (214 ʤʤ). ɼʘʞʝ ʚ ʟʘʩʫʰʣʠʚʳʝ ʛʦʜʳ ʧʠʪʘʥʠʝ ʟʦʥʳ ʘʵʨʘʮʠʠ, 

ʨʘʩʭʦʜʫʝʤʦʝ ʚ ʜʘʣʴʥʝʡʰʝʤ ʥʘ ʧʦʜʟʝʤʥʳʡ, ʨʝʯʥʦʡ ʩʪʦʢ ʠ ʪʨʘʥʩʧʠʨʘʮʠʶ ʚʣʘʛʠ 

ʜʨʝʚʦʩʪʦʝʤ, ʧʨʝʚʳʰʘʝʪ ʚʝʣʠʯʠʥʫ ʠʩʧʘʨʝʥʠʷ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ. ɺʦʜʦʥʦʩʥʳʡ 

ʩʣʦʡ ʧʦʷʚʣʷʝʪʩʷ ʚ ʭʦʨʦʰʦ ʧʨʦʥʠʮʘʝʤʳʭ ʧʝʩʯʘʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʥʘ ʧʦʣʦʛʠʭ 

ʩʢʣʦʥʘʭ. ɺ ʩʣʫʯʘʝ ʟʘʨʘʩʪʘʥʠʷ ʩʢʣʦʥʘ ʚʩʷ ʚʣʘʛʘ ʨʘʩʭʦʜʫʝʪʩʷ ʥʘ ʠʩʧʘʨʝʥʠʝ ʠ 
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ʪʨʘʥʩʧʠʨʘʮʠʶ. ʅʘʜʤʝʨʟʣʦʪʥʳʡ ʩʪʦʢ ʉʊʉ ʠ ʪʘʣʠʢʦʚ ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ ʧʨʝʦʙʣʘʜʘʝʪ 

ʚ ʨʝʯʥʦʤ ʩʪʦʢʝ ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʧʝʨʠʦʜʘ ʧʦʣʦʚʦʜʴʷ). ʕʪʦ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʦʚʳʰʝʥʥʦʡ ʮʚʝʪʥʦʩʪʴʶ ʠ ʢʠʩʣʦʪʥʦʩʪʴʶ ʚʦʜʳ ʚ ʨʝʢʝ ʚ ʥʘʯʘʣʝ 

ʧʦʣʦʚʦʜʴʷ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʦʣʠ ʤʘʨʝʡ ʠ ʙʦʣʦʪ. ɺ ʪʝʯʝʥʠʝ ʣʝʪʥʝʛʦ 

ʧʝʨʠʦʜʘ ʮʚʝʪʥʦʩʪʴ ʠ pH ʨʝʯʥʦʡ ʚʦʜʳ ʙʣʠʞʝ ʢ ʪʘʣʠʢʦʚʳʤ ʚʦʜʘʤ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɺ ʫʩʣʦʚʠʷʭ ʩʧʣʦʰʥʦʡ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ ʥʘ ʚʦʜʦʩʙʦʨʝ ʨ. ʐʝʩʪʘʢʦʚʢʘ 

ʥʘʜʤʝʨʟʣʦʪʥʳʝ ʚʦʜʦʥʦʩʥʳʝ ʪʘʣʠʢʠ ʤʦʱʥʦʩʪʴʶ ʜʦ 20 ʤ ʟʘʥʠʤʘʶʪ ʦʢʦʣʦ 20% 

ʪʝʨʨʠʪʦʨʠʠ, ʯʪʦ ʥʘ ʧʦʨʷʜʦʢ ʧʨʝʚʳʰʘʝʪ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʘʣʠʢʦʚʦʩʪʠ 

ʪʝʨʨʠʪʦʨʠʠ. ʊʘʣʠʢʠ ʧʨʠʫʨʦʯʝʥʳ ʢ ʧʦʣʦʛʠʤ ʩʢʣʦʥʘʤ, ʩʣʦʞʝʥʥʳʤ ʧʝʩʯʘʥʳʤʠ 

ʦʪʣʦʞʝʥʠʷʤʠ ʠ ʧʦʢʨʳʪʳʤʠ ʪʦʣʦʢʥʷʥʢʦʚʳʤʠ ʨʝʜʢʦʩʪʦʡʥʳʤʠ ʩʦʩʥʦʚʳʤʠ ʣʝʩʘʤʠ. 

ʋʨʦʚʝʥʴ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʪʘʣʠʢʘʭ ʠʤʝʝʪ ʚʳʨʘʞʝʥʥʳʡ ʩʝʟʦʥʥʳʡ ʭʦʜ ʩ 

ʥʘʠʚʳʩʰʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚ ʧʝʨʠʦʜ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʦʤʝʨʟʘʥʠʷ ʠ ʩʧʘʜʦʤ ʚ 

ʪʝʯʝʥʠʝ ʪʝʧʣʦʛʦ ʩʝʟʦʥʘ. ɼʦʣʷ ʧʦʜʟʝʤʥʦʛʦ ʧʠʪʘʥʠʷ ʨʝʢʠ ʪʘʣʠʢʦʚʳʤʠ ʚʦʜʘʤʠ 

ʩʦʩʪʘʚʣʷʝʪ 68%. 80% ʚʦʜʦʩʙʦʨʘ, ʧʦʢʨʳʪʳʝ ʩʦʩʥʦʚʳʤʠ ʣʝʩʘʤʠ ʙʝʟ ʪʘʣʠʢʦʚ, 

ʣʠʩʪʚʝʥʥʠʯʥʦ-ʙʝʨʝʟʦʚʳʤʠ ʣʝʩʘʤʠ, ʤʘʨʷʤʠ ʠ ʙʦʣʦʪʘʤʠ ʜʘʶʪ ʚʩʝʛʦ 32% ʩʪʦʢʘ 

ʨʝʢʠ ʠʣʠ 10 ʤʤ/ʛʦʜ. ʅʘ ʧʦʜʲʝʤʝ ʧʦʣʦʚʦʜʴʷ ʩʪʦʢ ʬʦʨʤʠʨʫʝʪʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʥʘ ʤʘʨʷʭ ʠ ʣʠʩʪʚʝʥʥʠʯʥʦ-ʙʝʨʝʟʦʚʳʭ ʣʝʩʘʭ, ʛʜʝ ʪʘʣʳʝ ʚʦʜʳ ʩʪʝʢʘʶʪ ʧʦ ʢʨʦʚʣʝ 

ʤʝʨʟʣʦʛʦ ʩʪʦʷ ʚ ʦʨʛʘʥʦʛʝʥʥʦʤ ʛʦʨʠʟʦʥʪʝ ʚ ʨʝʢʫ. ʅʘ ʩʧʘʜʝ ʧʦʣʦʚʦʜʴʷ ʠ ʚ ʪʝʯʝʥʠʝ 

ʣʝʪʥʝ-ʦʩʝʥʥʝʡ ʤʝʞʝʥʠ ʧʨʝʦʙʣʘʜʘʝʪ ʩʪʦʢ, ʩʬʦʨʤʠʨʦʚʘʥʥʳʡ ʧʦʜʟʝʤʥʳʤʠ ʚʦʜʘʤʠ 

ʪʘʣʠʢʦʚ ʠ ʉʊʉ ʚ ʩʦʩʥʦʚʳʭ ʣʝʩʘʭ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈʅʌ ˉ22-17-20040 çʉʫʙʘʵʨʘʣʴʥʳʝ ʠ 

ʧʦʜʦʟʝʨʥʳʝ ʪʘʣʠʢʠ ʚ ʩʧʣʦʰʥʦʡ ʢʨʠʦʣʠʪʦʟʦʥʝ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ: ʧʨʦʠʩʭʦʞʜʝʥʠʝ, 

ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʨʝʘʢʮʠʷ ʥʘ ʠʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘè. 
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SUPERMAFROST WATER TALIKS AND RIVER FLOW OF A SMALL WATERSHED IN 

THE CONTINUOUS PERM AFROST ZONE OF CENTRAL YAKUTIA  
Lebedeva L.S., Pavlova N.A., Baishev N.E., Ogonerov V.V., Efremov V.S. 

Melnikov Permafrost Institute, Siberian Branch, Russian Academy of Sciences, Yakutsk, Russia 

e-mail: lyudmilaslebedeva@gmail.com 

Abstract. Hydrological and hydrogeological processes in the area of continuous permafrost are 

associated with the existence of through and non-through water-bearing taliks. The aim of the work 

was to evaluate the distribution and dynamics of suprapermafrost subaerial aquifer taliks and their 

relationship with surface waters on the example of a small catchment area of the Shestakovka River 

in the continuous permafrost zone of Central Yakutia. Water-bearing taliks up to 20 m thick occupy 

about 20% of the catchment area and are confined to gentle slopes composed of sandy deposits and 

covered with sparse bearberry pine forests. The groundwater level in taliks has a pronounced seasonal 

variation with the highest values during the period of maximum freezing from January to March and 

a decrease during the warm season. The underground waters of the taliks provide 68% of the annual 

runoff and enter the river at the recession of the spring flood and during the summer-autumn low 

water period. 

Keywords: taliks, river runoff, permafrost, groundwater, Central Yakutia 
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ʅʆɺʓɽ ʈɽʐɽʅʀʗ ʇʆ ʆʎɽʅʂɽ ɺʆɼʅʓʍ ʈɽʉʋʈʉʆɺ ʈɽʂ ʅɸ 

ʉɽɺɽʈʆ-ɺʆʉʊʆʂɽ ɸɿʀɸʊʉʂʆʁ ʊɽʈʈʀʊʆʈʀʀ ʈʆʉʉʀʀ 

ʄʘʛʨʠʮʢʠʡ ɼ.ɺ.  

ɻʝʦʛʨʘʬʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ ʄɻʋ ʠʤʝʥʠ ʄ.ɺ.ʃʦʤʦʥʦʩʦʚʘ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

magdima@yandex.ru 

ɸʥʥʦʪʘʮʠʷ. ʉʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʚʝʣʠʯʠʥʝ ʠ ʨʝʞʠʤʝ ʨʝʯʥʦʛʦ ʩʪʦʢʘ, ʥʘʯʠʥʘʷ ʩ ʢʦʥʮʘ 

1970ʭ ʠ ʩ 1980ʭ ʛʛ., ʪʨʝʙʫʶʪ ʦʙʥʦʚʣʝʥʠʷ ʜʘʚʥʦ ʩʦʟʜʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦ ʝʛʦ ʨʘʩʯʝʪʫ ʜʣʷ 

ʥʝʦʭʚʘʯʝʥʥʳʭ ʩʝʪʴʶ ʥʘʙʣʶʜʝʥʠʡ ʨʝʢ. ʕʪʦ ʥʝʦʙʭʦʜʠʤʦ ʧʨʠ ʦʮʝʥʢʝ ʜʦʩʪʫʧʥʳʭ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʨʝʢ, ʧʨʠʪʦʢʘ ʨʝʯʥʳʭ ʚʦʜ ʚ ʤʦʨʷ, ʦʩʦʙʝʥʥʦ ʚ ɸʨʢʪʠʢʝ, ʛʜʝ ʦʥʠ ʚʳʧʦʣʥʷʶʪ ʥʝ ʪʦʣʴʢʦ 

ʦʧʨʝʩʥʷʶʱʫʶ, ʥʦ ʠ ʚʘʞʥʫʶ ʦʪʝʧʣʷʶʱʫʶ ʬʫʥʢʮʠʶ. ʈʝʟʫʣʴʪʘʪʳ ʨʝʘʣʠʟʘʮʠʠ ʵʪʠʭ ʚʘʞʥʳʭ 

ʟʘʜʘʯ ʥʘ ʧʨʠʤʝʨʝ ʤʘʣʦ ʠʟʫʯʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʉʝʚʝʨʦ-ʚʦʩʪʦʢʘ ʘʟʠʘʪʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ 

ʧʨʠʚʦʜʷʪʩʷ ʚ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʘʪʝʨʠʘʣʘʭ. ʇʦ ʜʘʥʥʳʤ ʤʘʢʩʠʤʘʣʴʥʦ ʚʦʟʤʦʞʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʩʪʦʢʦʚʳʭ ʧʦʩʪʦʚ ʠ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2017/2018 ʛ. ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʢʘʨʪʘ ʤʦʜʫʣʷ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ 

ʚʦʜʳ, ʨʝʛʠʦʥʘʣʴʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʜʫʣʷ ʦʪ ʩʨʝʜʥʝʡ ʚʳʩʦʪʳ ʚʦʜʦʩʙʦʨʘ, ʦʙʦʩʥʦʚʘʥʳ ʛʨʘʥʠʮʳ 

ʚʳʩʦʪʥʳʭ ʨʘʡʦʥʦʚ, ʦʮʝʥʝʥ ʩʪʦʢ ʚ ʫʩʪʴʷʭ ʛʣʘʚʥʳʭ ʨʝʢ ʨʝʛʠʦʥʘ ʠ ʩʫʤʤʘʨʥʳʡ ʩʪʦʢ ʚ ʤʦʨʝ 

ʃʘʧʪʝʚʳʭ, ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʝ ʠ ʏʫʢʦʪʩʢʦʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʦʢ, ʨʘʩʯʝʪʳ, ʢʘʨʪʘ, ʨʝʛʠʦʥʘʣʴʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ 

 

ʆʩʥʦʚʥʳʤ ʥʦʨʤʘʪʠʚʥʳʤ ʜʦʢʫʤʝʥʪʦʤ ʧʦ ʧʦʨʷʜʢʫ ʧʨʦʚʝʜʝʥʠʷ ʠʥʞʝʥʝʨʥʳʭ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʠ ʘʥʘʣʠʟʫ ʨʷʜʦʚ ʩʪʦʢʘ ʩʣʫʞʠʪ ʉʚʦʜ ʧʨʘʚʠʣ 33-101-

2003, ʨʝʢʦʤʝʥʜʘʮʠʠ ʠ ʤʝʪʦʜʠʢʠ ʢʦʪʦʨʦʛʦ ʜʝʪʘʣʴʥʦ ʨʘʩʢʨʳʪʳ ʚ ʥʝʩʢʦʣʴʢʠʭ 

ʠʟʜʘʥʠʷʭ ʄʝʪʦʜʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʠ ʉʪʘʥʜʘʨʪʘʭ ɻɻʀ ʧʦ ʧʨʦʚʝʜʝʥʠʶ 

ʨʘʩʯʝʪʦʚ ʜʣʷ ʨʘʟʥʳʭ ʩʣʫʯʘʝʚ. ʅʦ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʜʳʜʫʱʝʛʦ ʉʅʠʇʘ 2.01.14-83, 

ʦʥ ʣʠʰʝʥ ʘʢʪʫʘʣʠʟʠʨʦʚʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʚʠʜʝ ʠʥʪʝʨʧʦʣʷʮʠʦʥʥʳʭ ʢʘʨʪ, ʢʘʨʪ 

ʨʘʡʦʥʦʚ, ʨʝʛʠʦʥʘʣʴʥʳʭ ʵʤʧʠʨʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ, ʪʘʙʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʪ.ʧ., ʧʦʤʦʛʘʶʱʠʭ ʨʘʩʯʝʪʘʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʦʢʘ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ. ʅʝʪ ʪʦʛʦ, ʯʪʦ ʨʘʥʴʰʝ ʩʦʜʝʨʞʘʣʦʩʴ ʚ ʩʝʨʠʠ ʤʦʥʦʛʨʘʬʠʡ çʈʝʩʫʨʩʳ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜè (ʢʦʥʝʮ 1960ʭ ï ʥʘʯʘʣʦ 1970ʭ ʛʛ.), ʚ çɸʪʣʘʩʝ ʨʘʩʯʝʪʥʳʭ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʠ ʥʦʤʦʛʨʘʤʤè (1986) ʠ çʇʦʩʦʙʠʠ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ 

ʨʘʩʯʝʪʥʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢè (1984). ʇʨʦʰʣʦ ʧʦʯʪʠ 20 ʣʝʪ ʩ 

ʤʦʤʝʥʪʘ ʠʟʜʘʥʠʷ ʉʇ 33-101-2003, ʘ ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʙʦʙʱʝʥʠʷ ʚ ʚʠʜʝ ʊʉʅ ʪʘʢ ʠ 

ʥʝ ʧʦʷʚʠʣʠʩʴ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʙʘʩʩʝʡʥʘ ɺʦʣʛʠ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʚ 2015 ʛ. 

ʧʦʜʛʦʪʦʚʣʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʧʨʘʚʦʯʥʠʢʠ. ɻʣʘʚʥʳʤ ʤʝʪʦʜʦʤ ʚ ʉʇ 33-101-

2003 ʨʝʛʣʘʤʝʥʪʠʨʫʝʪʩʷ ʤʝʪʦʜ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʘʥʘʣʦʛʠʠ, ʢʦʪʦʨʳʡ ʧʦʨʦʡ ʩʣʦʞʥʦ 

ʧʨʠʤʝʥʷʪʴ ʚ ʫʩʣʦʚʠʷʭ ʩʦʢʨʘʪʠʚʰʝʡʩʷ ʩʝʪʠ ʠ ʫʭʫʜʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ. 

ʆʩʦʙʝʥʥʦ ʦʩʪʨʦʡ ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʜʣʷ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ 

ʈʦʩʩʠʠ, ʜʣʷ ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, ʛʜʝ ʧʦʤʠʤʦ ʦʙʰʠʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ 

ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʨʝʢ, ʩʠʪʫʘʮʠʷ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʩʪʦʢʦʚʳʭ ʧʦʩʪʦʚ ʠ 

ʨʘʚʥʦʤʝʨʥʦʩʪʴʶ ʠʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʩʝʨʴʝʟʥʦ ʫʭʫʜʰʠʣʘʩʴ, ʥʘʯʠʥʘʷ ʩ 1990ʭ ʛʛ. [4]. 

ʅʘʧʨʠʤʝʨ, ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ʗʥʦ-ʂʦʣʳʤʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʏʫʢʦʪʢʠ ʚ 1950ï1960-ʝ ʛʛ. 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʣʦ ʜʦ 105 ʩʪʦʢʦʚʳʭ ʧʦʩʪʦʚ, ʘ ʩʝʡʯʘʩ ʚʩʝʛʦ ʦʢʦʣʦ 30. ɺ ʠʪʦʛʝ, ʥʘ 

ʚʩʝʤ ʚʦʜʦʩʙʦʨʝ ʏʫʢʦʪʩʢʦʛʦ ʤʦʨʷ ʠ ʚ ʙʘʩʩʝʡʥʝ ʩʦʩʝʜʥʝʡ ʨ.ɸʥʘʜʳʨʴ ʜʝʡʩʪʚʫʶʱʠʭ 
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ʩʪʦʢʦʚʳʭ ʧʦʩʪʦʚ ʥʝ ʦʩʪʘʣʦʩʴ ʚʦʚʩʝ. ʅʘ ʧʦʨʷʜʦʢ ʫʤʝʥʴʰʠʣʦʩʴ ʠʭ ʯʠʩʣʦ ʚ 

ʥʠʟʦʚʴʷʭ ʨ.ʂʦʣʳʤʳ. ɺ ɸɿʈʌ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʣʠʰʴ ʦʢʦʣʦ 15% ʪʝʨʨʠʪʦʨʠʠ 

ʦʭʚʘʯʝʥʦ ʛʠʜʨʦʤʝʪʨʠʯʝʩʢʠʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ. 

ʇʦʵʪʦʤʫ ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʘ ʘʢʪʫʘʣʠʟʘʮʠʷ 

ʩʦʟʜʘʥʥʳʭ ʚ ʢʦʥʮʝ 1960ʭ ʠ ʚ 1970ʭ ʛʛ. ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʨʘʩʯʝʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʚʦʜʳ ʚ ʚʠʜʝ ʠʥʪʝʨʧʦʣʷʮʠʦʥʥʳʭ ʢʘʨʪ ʠ ʢʘʨʪ ʨʘʡʦʥʦʚ, ʨʘʩʯʝʪʥʳʭ 

ʟʘʚʠʩʠʤʦʩʪʝʡ ʠ ʜʨ. ʩ ʜʘʣʴʥʝʡʰʠʤ ʦʧʨʝʜʝʣʝʥʠʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʪʦʢʘ ʚ ʫʩʪʴʷʭ 

ʦʩʥʦʚʥʳʭ ʨʝʢ ʠ, ʚ ʮʝʣʦʤ, ʧʨʠʪʦʢʘ ʨʝʯʥʳʭ ʚʦʜ ʚ ʘʨʢʪʠʯʝʩʢʠʝ ʤʦʨʷ. ʆʙʲʝʢʪʘʤʠ 

ʨʘʩʩʤʦʪʨʝʥʠʷ ʩʪʘʣʠ ʨʝʢʠ ʥʘ ʉʝʚʝʨʦ-ʚʦʩʪʦʢʝ ɸʊʈ. ʀʩʧʦʣʴʟʦʚʘʣʠʩʴ ʚʩʝ 

ʠʤʝʶʱʠʝʩʷ ʜʘʥʥʳʝ ʧʦʩʪʦʚ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 2017/2018 ʛʛ. 

ʀʟʫʯʘʝʤʳʡ ʨʝʛʠʦʥ ʠ ʨʝʢʠ 

ʉʝʚʝʨʦ-ʚʦʩʪʦʢ ʈʌ, ʦʭʚʘʪʳʚʘʝʪ ʩʝʚʝʨʥʳʝ ʫʣʫʩʳ ʈʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ) 

ï ʢ ʩʝʚʝʨʫ ʦʪ 60 ʛʨʘʜ. ʩ.ʰ. - ʠ ʏʫʢʦʪʩʢʠʡ ɸʆ, ʩʝʚʝʨ ʄʘʛʘʜʘʥʩʢʦʡ ʦʙʣ. ʀʟʫʯʘʝʤʳʡ 

ʨʝʛʠʦʥ ʚʢʣʶʯʠʣ ʧʦʣʥʦʩʪʴʶ ʚʦʜʦʩʙʦʨʳ ʏʫʢʦʪʩʢʦʛʦ ʠ ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʛʦ 

ʤʦʨʝʡ, ʙʘʩʩʝʡʥʳ ʨ.ɸʥʘʜʳʨʴ ʠ ʨʝʢ ʥʘ ʩʝʚʝʨʝ ʄʘʛʘʜʘʥʩʢʦʡ ʦʙʣ., ʚʧʘʜʘʶʱʠʭ ʚ 

ɹʝʨʠʥʛʦʚʦ ʠ ʆʭʦʪʩʢʦʝ ʤʦʨʷ, ʘ ʪʘʢʞʝ ʚʩʶ ʩʝʚʝʨʥʫʶ ʯʘʩʪʴ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ 

ʤʦʨʷ ʃʘʧʪʝʚʳʭ, ʚʢʣʶʯʘʷ ʙʘʩʩʝʡʥʳ ʨʨ. ʗʥʳ, ʆʤʦʣʦʷ, ʆʣʝʥʝʢʘ, ɸʥʘʙʘʨʘ ʠ 

ʍʘʪʘʥʛʠ, ʙʘʩʩʝʡʥʳ ʧʨʠʪʦʢʦʚ ʅʠʞʥʝʡ ʃʝʥʳ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚʝʩʴ ʙʘʩʩʝʡʥ 

ʨ.ɺʠʣʶʡ. ʈʝʛʠʦʥ ʦʯʝʥʴ ʩʣʦʞʥʳʡ ʧʦ ʩʚʦʠʤ ʨʘʟʤʝʨʘʤ ʠ, ʛʣʘʚʥʦʝ, ʧʦ ʧʨʠʨʦʜʥʳʤ 

ʫʩʣʦʚʠʷʤ. ɿʜʝʩʴ ʩʫʨʦʚʳʡ, ʚ ʦʩʥʦʚʥʦʤ ʘʨʢʪʠʯʝʩʢʠʡ ʠ ʩʫʙʘʨʢʪʠʯʝʩʢʠʡ, ʢʣʠʤʘʪ. 

ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʭʦʣʦʜʥʦʡ ʯʘʩʪʠ ʛʦʜʘ 7ï8 ʤʝʩ. ʊʝʨʨʠʪʦʨʠʶ ʦʪʣʠʯʘʝʪ 

ʩʣʦʞʥʳʡ ʨʝʣʴʝʬ ʩ ʨʘʚʥʠʥʘʤʠ ʠ ʥʠʟʤʝʥʥʦʩʪʷʤʠ, ʧʣʦʩʢʦʛʦʨʴʷʤʠ ʠ ʥʘʛʦʨʴʷʤʠ, 

ʚʳʩʦʢʠʤʠ ʛʦʨʘʤʠ ʩ ʣʝʜʥʠʢʘʤʠ. ɼʠʘʧʘʟʦʥ ʚʳʩʦʪ ʦʪ 0 ʜʦ 3000 ʤ ʥʘʜ ʫʨʦʚʥʝʤ ʤʦʨʷ. 

ʄʥʦʛʦʣʝʪʥʷʷ ʤʝʨʟʣʦʪʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʧʦʚʩʝʤʝʩʪʥʦ. ʄʥʦʛʦ ʥʘʣʝʜʝʡ ʠ 

ʧʦʛʨʝʙʝʥʥʳʭ ʣʴʜʦʚ 

ɻʣʘʚʥʘʷ ʬʘʟʘ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʨʝʢ ʨʝʛʠʦʥʘ - ʚʝʩʝʥʥʝʝ ʧʦʣʦʚʦʜʴʝ, ʢʦʪʦʨʦʝ 

ʟʘʚʝʨʰʘʝʪʩʷ ʣʝʪʦʤ. ɻʠʜʨʦʛʨʘʬ ʧʦʣʦʚʦʜʴʷ ʫ ʨʝʢ ʩ ʚʦʩʪʦʯʥʦ-ʩʠʙʠʨʩʢʠʤ ʪʠʧʦʤ 

ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʦʙʳʯʥʦ ʦʜʥʦʧʠʢʦʚʳʡ. ʈʦʣʴ ʜʦʞʜʝʚʳʭ ʧʘʚʦʜʢʦʚ ʚ ʧʦʣʦʚʦʜʴʝ 

ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʘ ʫ ʨʝʢ ʗʥʦ-ʂʦʣʳʤʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʏʫʢʦʪʢʠ ʩ ʧʨʦʤʝʞʫʪʦʯʥʳʤ 

ʪʠʧʦʤ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʠ ʜʚʫʤʷ ʯʘʩʪʷʤʠ ʧʦʣʦʚʦʜʴʷ. ʇʝʨʚʘʷ ʯʘʩʪʴ (ʩ ʤʘʷ ʧʦ ʠʶʥʴ) 

ʬʦʨʤʠʨʫʝʪʩʷ ʪʘʣʳʤʠ ʚʦʜʘʤʠ ʩʝʟʦʥʥʦʛʦ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʚʪʦʨʘʷ ï ʜʦʞʜʝʚʳʤʠ 

ʦʩʘʜʢʘʤʠ, ʪʘʣʳʤʠ ʚʦʜʘʤʠ ʚʳʩʦʢʦʛʦʨʥʳʭ ʩʥʝʞʥʠʢʦʚ, ʣʝʜʥʠʢʦʚ, ʥʘʣʝʜʝʡ, 

ʧʦʛʨʝʙʝʥʥʳʭ ʣʴʜʦʚ ʠ ʜʘʞʝ ʦʟʝʨʥʳʤʠ ʚʦʜʘʤʠ ʧʨʠʤʦʨʩʢʦʡ ʪʫʥʜʨʦʚʦʡ 

ʥʠʟʤʝʥʥʦʩʪʠ. ʇʦʣʦʚʦʜʴʝ ʩʤʝʥʷʝʪʩʷ ʣʝʪʥʝ-ʦʩʝʥʥʠʤʠ ʧʘʚʦʜʢʘʤʠ ʠ 

ʤʝʞʧʘʚʦʜʦʯʥʳʤʠ ʢʦʨʦʪʢʠʤʠ ʧʝʨʠʦʜʘʤʠ, ʘ ʦʩʝʥʴʶ ï ʧʦʩʪʝʧʝʥʥʳʤ ʩʥʠʞʝʥʠʝʤ 

ʚʦʜʥʦʩʪʠ ʜʦ ʥʘʯʘʣʘ ʟʠʤʥʝʡ ʤʝʞʝʥʠ. ʃʝʪʥʷʷ ʤʝʞʝʥʴ ʚʳʨʘʞʝʥʘ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʨʝʛʠʦʥʘ. ɿʠʤʥʷʷ ʤʝʞʝʥʴ ʥʠʟʢʘʷ ʠ ʫʩʪʦʡʯʠʚʘʷ, ʩ ʧʝʨʝʤʝʨʟʘʥʠʝʤ ʤʘʣʳʭ ʠ ʨʷʜʘ 

ʩʨʝʜʥʠʭ ʨʝʢ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɸʣʛʦʨʠʪʤ ʨʘʩʯʝʪʦʚ ʠ ʧʦʩʪʨʦʝʥʠʡ ʬʦʨʤʫʣʠʨʦʚʘʣʩʷ ʥʝ ʪʦʣʴʢʦ ʠʩʭʦʜʷ ʠʟ 

ʧʦʣʦʞʝʥʠʡ ʜʝʡʩʪʚʫʶʱʝʛʦ ʉʇ 33-101-2003, ʥʦ ʠ ʩ ʫʯʝʪʦʤ ʫʞʝ ʠʤʝʶʱʝʛʦʩʷ 

ʫʩʧʝʰʥʦʛʦ ʦʧʳʪʘ ʨʘʟʨʘʙʦʪʢʠ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʨʘʩʯʝʪʥʳʭ 
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ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʜʘʥʥʳʭ ʛʠʜʨʦʤʝʪʨʠʯʝʩʢʠʭ 

ʥʘʙʣʶʜʝʥʠʡ ʚ ʚʠʜʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʢʘʨʪ, ʨʘʩʯʝʪʥʳʭ ʩʭʝʤ ʠ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʟʘʚʠʩʠʤʦʩʪʝʡ [1, 5, 6-8], ʘ ʪʘʢʞʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʨʝʰʝʥʠʶ ʧʦʜʦʙʥʳʭ ʟʘʜʘʯ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʳʭ ʧʘʢʝʪʦʚ ʧʦ ʨʘʙʦʪʝ ʩ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ 

ʨʘʟʥʝʩʝʥʥʳʤʠ ʜʘʥʥʳʤʠ, ʠʭ ʘʥʘʣʠʟʫ ʠ ʚʠʟʫʘʣʠʟʘʮʠʠ.  

1. ɺʥʘʯʘʣʝ ʦʪʙʠʨʘʣʠʩʴ ʚʩʝ ʧʦʩʪʳ ʩ ʧʣʦʱʘʜʴʶ ʚʦʜʦʩʙʦʨʘ ʥʝ ʤʝʥʝʝ 15ï50 

ʢʤ2 ʠ ʭʦʪʷ ʙʳ ʩ ʦʜʥʠʤ ʛʦʜʦʤ ʥʘʙʣʶʜʝʥʠʡ ʠ ʩ ʜʘʥʥʳʤʠ ʧʦ ʨʘʩʭʦʜʘʤ ʚʦʜʳ ʟʘ ʚʩʝ 

ʝʛʦ ʤʝʩʷʮʳ, ʦʩʦʙʝʥʥʦ ʚ ʨʘʡʦʥʘʭ ʩ ʦʯʝʥʴ ʤʘʣʦʡ ʧʣʦʪʥʦʩʪʴʶ ʧʦʩʪʦʚ ʠ ʚ ʢʨʠʪʠʯʝʩʢʠ 

ʚʘʞʥʳʭ ʚ ʧʣʘʥʝ ʜʦʩʪʠʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʡ ʪʦʯʥʦʩʪʠ ʵʤʧʠʨʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ. 

ɺʩʝʛʦ ʙʳʣʠ ʦʪʦʙʨʘʥʳ 263 ʧʦʩʪʘ (ʨʠʩ. 1), ʧʦ ʢʦʪʦʨʳʤ ʙʳʣʘ ʩʦʟʜʘʥʘ ʧʦʣʥʦʮʝʥʥʘʷ 

ʵʣʝʢʪʨʦʥʥʘʷ ʙʘʟʘ ʩʨʝʜʥʠʭ ʤʝʩʷʯʥʳʭ ʠ ʛʦʜʦʚʳʭ ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʩ ʜʘʥʥʳʤʠ ʚʧʣʦʪʴ 

ʜʦ 2017/2018 ʛ. ʚʢʣʶʯʠʪʝʣʴʥʦ, ʩ ʫʩʪʨʘʥʝʥʠʝʤ ʦʰʠʙʦʢ, ʯʘʩʪʦ ʚʩʪʨʝʯʘʚʰʠʭʩʷ ʚ 

ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʩʧʨʘʚʦʯʥʠʢʘʭ. ʂʨʦʤʝ ʪʦʛʦ, ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʧʦ 

ʤʝʩʷʯʥʳʤ ʠ ʛʦʜʦʚʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ ʚʦʟʜʫʭʘ, ʦʪʢʦʨʨʝʢʪʠʨʦʚʘʥʥʳʤ ʩʫʤʤʘʤ 

ʦʩʘʜʢʦʚ ʥʘ 24 ʤʝʪʝʦʩʪʘʥʮʠʷʭ (ʩ ʩʘʡʪʘ ɺʅʀʀɻʄʀ-ʄʎɼ [http://meteo.ru/data]), 

ʨʘʚʥʦʤʝʨʥʦ ʨʘʩʧʨʝʜʝʣʝʥʥʳʭ ʧʦ ʪʝʨʨʠʪʦʨʠʠ. ʆʜʥʦʚʨʝʤʝʥʥʦ, ʚ ArcMap ʙʳʣ 

ʩʦʟʜʘʥ ɻʀʉ-ʧʨʦʝʢʪ ʥʘ ʠʟʫʯʘʝʤʫʶ ʪʝʨʨʠʪʦʨʠʶ ʠ ʨʝʢʠ, ʧʝʨʚʠʯʥʫʶ ʦʩʥʦʚʫ 

ʢʦʪʦʨʦʛʦ ʩʦʩʪʘʚʠʣʠ ʪʦʧʦʢʘʨʪʳ ʤʘʩʰʪʘʙʘ 1:500 000. ɹʣʘʛʦʜʘʨʷ ʝʤʫ ʦʧʨʝʜʝʣʝʥʳ 

ʛʨʘʥʠʮʳ, ʮʝʥʪʨʳ, ʧʣʦʱʘʜʠ (F, ʢʤ2) ʠ ʩʨʝʜʥʠʝ ʚʳʩʦʪʳ (Hʩʨ) ʚʦʜʦʩʙʦʨʦʚ, 

ʟʘʤʳʢʘʝʤʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʩʪʘʤʠ.  

2. ʀʟʥʘʯʘʣʴʥʦ ʙʳʣʘ ʩʣʦʞʥʘʷ ʩʠʪʫʘʮʠʶ ʩ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ, 

ʥʝʧʨʝʨʳʚʥʦʩʪʴʶ ʠ ʩʦʧʦʩʪʘʚʠʤʦʩʪʴʶ ʨʷʜʦʚ ʩʪʦʢʦʚʳʭ ʥʘʙʣʶʜʝʥʠʡ, ʥʘʣʠʯʠʝʤ 

ʜʘʥʥʳʭ ʟʘ ʧʦʩʣʝʜʥʠʝ 15ï20 ʣʝʪ. ʇʦʵʪʦʤʫ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʰʘʛʦʤ ʩʪʘʣʦ 

ʧʨʠʚʝʜʝʥʠʝ ʠʭ ʢ ʤʥʦʛʦʣʝʪʥʝʤʫ ʧʝʨʠʦʜʫ ï ʢ 1936ï2017 ʛʛ. ʅʦ ʜʣʷ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ 

ʧʦʩʪʦʚ ʵʪʦ ʩʜʝʣʘʪʴ ʥʝ ʫʜʘʣʦʩʴ ʚʚʠʜʫ ʦʪʩʫʪʩʪʚʠʷ ʧʨʠʝʤʣʝʤʳʭ ʘʥʘʣʦʛʦʚ. ʕʪʦ 

ʧʦʩʪʳ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʏʫʢʦʪʩʢʦʛʦ ɸʆ. ʇʦʵʪʦʤʫ ʧʨʠʰʣʦʩʴ ʦʛʨʘʥʠʯʠʪʴʩʷ ʤʝʥʝʝ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ, ʥʦ ʚʩʝ ʞʝ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʤ ʧʝʨʠʦʜʦʤ ï ʩ 1940ï1950ʭ ʛʛ. 

ɺʦʩʩʪʘʥʦʚʣʝʥʠʝ ʧʨʦʙʝʣʦʚ ʠ ʫʜʣʠʥʝʥʠʝ ʨʷʜʦʚ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʤʝʪʦʜʦʤ 

ʦʜʥʦʤʝʨʥʦʡ ʠ ʤʥʦʞʝʩʪʚʝʥʥʦʡ ʨʝʛʨʝʩʩʠʠ ʧʦ ʩʚʷʟʷʤ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʣʠʙʦ ʩ 

ʩʝʟʦʥʥʳʤ ʩʪʦʢʦʤ ʵʪʦʛʦ ʞʝ ʧʦʩʪʘ, ʣʠʙʦ ʩ ʨʘʩʭʦʜʘʤʠ ʩʪʚʦʨʦʚ-ʘʥʘʣʦʛʦʚ, ʘ ʪʘʢʞʝ 

ʄʝʪʦʜʦʤ ʦʪʥʦʰʝʥʠʡ. ɼʣʷ ʥʝʩʢʦʣʴʢʠʭ ʧʦʩʪʦʚ ʚ ʏʫʢʦʪʩʢʦʤ ɸʆ ʚ ʢʘʯʝʩʪʚʝ 

ʘʥʘʣʦʛʦʚ ʧʨʠʚʣʝʢʘʣʠʩʴ ʠʩʧʨʘʚʣʝʥʥʳʝ ʚʦ ɺʅʀʀɻʄʀ-ʄʎɼ ʩʫʤʤʳ ʦʩʘʜʢʦʚ. ɼʣʷ 

ʧʦʠʩʢʘ ʦʧʪʠʤʘʣʴʥʳʭ ʘʥʘʣʦʛʦʚ ʧʦʩʪʨʦʝʥʳ ʄʘʪʨʠʮʳ ʧʘʨʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʢʦʨʨʝʣʷʮʠʠ (R) ʠ ʨʘʡʦʥʥʳʝ ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʳʝ ʂʦʨʨʝʣʷʮʠʦʥʥʳʝ ʌʫʥʢʮʠʠ 

(ʇʂʌ). ɸʥʘʣʦʛʠ ʚʳʙʠʨʘʣʠʩʴ ʠʟ ʨʝʢ, ʯʴʠ ʮʝʥʪʨʳ ʚʦʜʦʩʙʦʨʦʚ ʨʘʩʧʦʣʘʛʘʣʠʩʴ ʥʝ 

ʜʘʣʴʰʝ 500ï750 ʢʤ, ʩʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʇʂʌ. ʆʪʥʦʩʠʪʝʣʴʥʳʝ ʦʰʠʙʢʠ 

ʚʳʙʦʨʦʯʥʳʭ ʦʮʝʥʦʢ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʜʣʷ ʧʦʜʘʚʣʷʶʱʝʛʦ ʯʠʩʣʘ ʧʦʩʪʦʚ ʩ 

ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʤʠ ʨʷʜʘʤʠ ʦʢʘʟʘʣʠʩʴ <10%.  
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ʈʠʩʫʥʦʢ 1 ï ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʝʪʠ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ ʨʘʩʭʦʜʘʤʠ ʚʦʜʳ 

ʨʝʢ ʉʝʚʝʨʦ-ʚʦʩʪʦʢʘ ɸʊʈ ʩ ʫʢʘʟʘʥʠʝʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʦʪʜʝʣʴʥʳʭ ʧʦʩʪʘʭ 

(ʧʦ 2017/2018 ʛ. ʚʢʣʶʯʠʪʝʣʴʥʦ) 

3. ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʩʪʘʣʦ ʨʘʩʰʠʨʝʥʠʝ ʦʙʲʝʤʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ 

ʧʦʩʪʨʦʝʥʠʷ ʢʘʨʪʳ ʤʦʜʫʣʷ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʟʘ ʩʯʝʪ: ʘ) ʦʧʨʝʜʝʣʝʥʠʷ ʚʝʣʠʯʠʥ ʩʪʦʢʘ 

ʜʣʷ ʯʘʩʪʝʡ ʚʦʜʦʩʙʦʨʦʚ ʤʝʞʜʫ ʧʦʩʪʘʤʠ ʥʘ ʢʨʫʧʥʳʭ ʨʝʢʘʭ (31 ʟʥʘʯʝʥʠʝ, 

ʧʨʠʚʷʟʘʥʥʦʝ ʢ ʩʚʦʝʤʫ ʚʦʜʦʩʙʦʨʫ ʩ ʠʟʚʝʩʪʥʦʡ F ʠ Hʩʨ), ʙ) ʧʦʣʫʯʝʥʠʷ ʩʠʩʪʝʤʳ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʩʪʦʢʘ ʨʝʢ ʦʪ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ ʠ ʣʘʥʜʰʘʬʪʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʨʝʯʥʳʭ ʚʦʜʦʩʙʦʨʦʚ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʤʝʞʜʫ ʧʘʨʘʤʝʪʨʘʤʠ ʩʪʦʢʘ, 

ʩʨʝʜʥʝʡ ʚʳʩʦʪʦʡ ʠ ʧʣʦʱʘʜʴʶ ʚʦʜʦʩʙʦʨʘ, ʜʣʠʥʦʡ ʨʝʢʠ. ʇʦʩʢʦʣʴʢʫ ʩʣʘʙʘʷ ʩʚʷʟʴ 

ʤʝʞʜʫ ʤʦʜʫʣʝʤ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ (Mʩʨ) ʠ ʟʘʙʦʣʦʯʝʥʥʦʩʪʴʶ, ʣʝʩʠʩʪʦʩʪʴʶ ʚʦʜʦʩʙʦʨʘ 

ʭʦʪʴ ʠ ʩʫʱʝʩʪʚʫʝʪ, ʨʘʩʯʝʪʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʪʘʢʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʥʝ ʠʤʝʶʪ ʠ 

ʥʝʦʙʭʦʜʠʤʳ ʧʨʝʞʜʝ ʚʩʝʛʦ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ ʧʦʧʨʘʚʦʢ ʚ ʩʥʠʤʘʝʤʳʝ ʩ ʢʘʨʪ 

ʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʟʥʘʯʝʥʠʷ ʟʦʥʘʣʴʥʦʛʦ ʩʪʦʢʘ. 

ʉʨʝʜʥʷʷ ʚʳʩʦʪʘ ʜʣʷ ʚʦʜʦʩʙʦʨʦʚ ʨʝʢ, ʟʘʤʳʢʘʝʤʳʭ ʧʦʩʪʘʤʠ, ʙʨʘʣʘʩʴ ʠʟ 

ʩʧʨʘʚʦʯʥʠʢʦʚ çʆʩʥʦʚʥʳʝ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠè, ʘ ʪʘʢʞʝ 

ʚʳʯʠʩʣʷʣʠʩʴ ʚ ArcMap ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʨʝʣʴʝʬʘ (ʎʄʈ) 

ArcticDEM ʚ ʩʦʟʜʘʥʥʦʤ ɻʀʉ-ʧʨʦʝʢʪʝ. ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʜʘʥʥʳʭ ʠ ʠʭ ʫʚʷʟʢʠ ʩʦ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʤʠ Mʩʨ ʙʳʣʦ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʦ 14 ʨʘʡʦʥʦʚ ʦʜʥʦʨʦʜʥʦʛʦ 

ʠʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥʳ ʤʦʜʫʣʷ ʩʪʦʢʘ ʩ ʚʳʩʦʪʦʡ (ʨʠʩ. 2). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ 

ʟʘʚʠʩʠʤʦʩʪʠ ʚʠʜʘ Mʩʨ=f(Hʩʨ) ʷʚʣʷʶʪʩʷ ʩʘʤʦʜʦʩʪʘʪʦʯʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʨʘʩʯʝʪʘ 

ʩʪʦʢʘ, ʠ, ʝʩʣʠ ʦʥʠ ʝʩʪʴ ʠ ʭʦʨʦʰʦ ʦʙʦʩʥʦʚʘʥʳ, ʢʘʨʪʳ ʜʣʷ ʪʘʢʠʭ ʨʘʡʦʥʦʚ, ʧʦ ʩʫʪʠ, 
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ʥʝ ʪʨʝʙʫʶʪʩʷ. ɼʣʷ ʠʟʫʯʘʝʤʦʛʦ ʨʝʛʠʦʥʘ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʨʘʡʦʥʦʚ 

ʦʢʘʟʘʣʠʩʴ ʜʦʚʦʣʴʥʦ ʥʘʜʝʞʥʳʤʠ ʠ ʩ ʥʝʦʙʭʦʜʠʤʦʡ ʪʝʩʥʦʪʦʡ. ʉ ʚʳʩʦʪʦʡ ʤʦʜʫʣʴ 

ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʥʘʨʘʩʪʘʝʪ (ʩ ʥʘʠʙʦʣʴʰʠʤ ʫʢʣʦʥʦʤ ʚ ʛʦʨʘʭ ʗʥʦ-ʂʦʣʳʤʩʢʦʛʦ 

ʨʘʡʦʥʘ, ʩ ʥʘʠʤʝʥʴʰʠʤ ï ʥʘ ʨʘʚʥʠʥʘʭ ʠ ʢ ʟʘʧʘʜʫ ʦʪ ʥʠʞʥʝʡ ʃʝʥʳ), ʪʦʛʜʘ ʢʘʢ 

ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʩʥʠʞʘʝʪʩʷ.  
 

 
ʈʠʩʫʥʦʢ 2 ï ɿʘʚʠʩʠʤʦʩʪʠ ʚʠʜʘ ὓ ὪὌ̒ .̑ ʅʦʤʝʨʘ ʟʘʚʠʩʠʤʦʩʪʝʡ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʥʦʤʝʨʘʤ 

ʚʳʩʦʪʥʳʭ ʟʦʥ ʥʘ ʧʨʠʣʦʞʝʥʥʦʡ ʢʘʨʪʝ  

4. ʉʣʝʜʫʶʱʠʤ ʰʘʛʦʤ ʩʪʘʣ ʦʪʙʦʨ ʟʦʥʘʣʴʥʳʭ ʨʝʢ. ɹʦʣʴʰʠʝ ʠ ʦʯʝʥʴ ʤʘʣʳʝ 

ʨʝʢʠ ʙʨʘʪʴ ʙʝʩʩʤʳʩʣʝʥʥʦ, ʧʦʩʢʦʣʴʢʫ ʠʭ ʨʝʞʠʤ ʠ ʯʠʩʣʦʚʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʦʢʘ 

ʦʯʝʥʴ ʠʥʜʠʚʠʜʫʘʣʴʥʳ ʠʟ-ʟʘ ʨʘʟʤʝʱʝʥʠʷ ʚʦʜʦʩʙʦʨʘ ʚ ʥʝʩʢʦʣʴʢʠʭ ʧʨʠʨʦʜʥʳʭ 

ʟʦʥʘʭ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ. ʇʨʠ ʨʘʟʛʨʘʥʠʯʝʥʠʠ ʙʦʣʴʰʠʭ ʠ ʩʨʝʜʥʠʭ ʨʝʢ ʚ 

ʠʩʢʣʶʯʠʪʝʣʴʥʳʭ ʩʣʫʯʘʷʭ ʝʱʝ ʨʘʟʨʝʰʘʝʪʩʷ ʙʨʘʪʴ ʨʝʢʠ ʩ F ʦʪ 50 ʜʦ 75 ʪʳʩ. ʢʤ2 

ɼʣʷ ʨʘʟʛʨʘʥʠʯʝʥʠʷ ʫʩʣʦʚʥʦ ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʨʝʢ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ 

Mʩʨ=f(F), ʧʦʟʚʦʣʠʚʰʠʝ ʫʩʪʘʥʦʚʠʪʴ ʛʨʘʥʠʯʥʳʝ ʟʥʘʯʝʥʠʷ ʧʣʦʱʘʜʠ. ʂʘʢ ʦʢʘʟʘʣʦʩʴ, 

ʵʪʘ ʩʚʷʟʴ ʠʤʝʝʪ ʜʨʫʛʦʡ ʭʘʨʘʢʪʝʨ, ʥʝʞʝʣʠ ʜʣʷ ʨʝʢ ʠ ʪʝʨʨʠʪʦʨʠʡ, ʣʠʰʝʥʥʳʭ ʄʄʇ: 

ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʣʦʱʘʜʠ ʚʦʜʦʩʙʦʨʘ Mʩʨ ʥʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʘ, ʥʘʦʙʦʨʦʪ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʫʤʝʥʴʰʘʝʪʩʷ. ʀʩʢʣʶʯʝʥʠʝ - ʩʝʚʝʨʥʳʝ ʨʘʚʥʠʥʳ ʗʥʦ-ʀʥʜʠʛʠʨʩʢʦʛʦ 

ʨʘʡʦʥʘ, ʨʝʢʠ ʟʘʧʘʜʥʦʛʦ ʩʢʣʦʥʘ ɺʝʨʭʦʷʥʩʢʦʛʦ ʭʨʝʙʪʘ. ɺʪʦʨʦʡ ʚʳʚʦʜ ï 

ʢʨʠʪʠʯʝʩʢʘʷ ʧʣʦʱʘʜʴ ʜʣʷ ʟʘʧʘʜʥʦʛʦ ʠ ʚʦʩʪʦʯʥʦʛʦ ʩʝʢʪʦʨʦʚ ʠʟʫʯʘʝʤʦʛʦ ʨʝʛʠʦʥʘ 

ʨʘʟʣʠʯʘʝʪʩʷ. ɺ ʮʝʣʦʤ ʢʨʠʪʠʯʝʩʢʘʷ ʧʣʦʱʘʜʴ ʚʘʨʴʠʨʫʝʪ ʦʪ 1000 ʜʦ 3000 ʢʤ2. ʊʝʤ 

ʥʝ ʤʝʥʝʝ, ʜʘʥʥʳʝ ʧʦ çʦʪʩʝʷʥʥʳʤè ʧʦʩʪʘʤ ʠʤʝʶʪ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʮʝʥʥʦʩʪʴ. 

5. ʅʘ ʬʠʥʠʰʥʦʤ ʵʪʘʧʝ ʟʥʘʯʝʥʠʷ ʯʠʩʣʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ 

ʜʣʷ ʚʳʙʨʘʥʥʳʭ ʧʦʩʪʦʚ ʦʪʥʦʩʠʣʠʩʴ ʢ ʛʝʦʤʝʪʨʠʯʝʩʢʦʤʫ ʮʝʥʪʨʫ ʢʘʞʜʦʛʦ ʠʟ 

ʚʦʜʦʩʙʦʨʦʚ. ʇʦʩʣʝ ʚʳʧʦʣʥʷʣʘʩʴ ʛʨʘʬʠʯʝʩʢʘʷ ʘʧʧʨʦʢʩʠʤʘʮʠʷ ʵʪʠʭ ʟʥʘʯʝʥʠʡ 

ʠʟʦʣʠʥʠʷʤʠ ʤʝʪʦʜʦʤ ʣʠʥʝʡʥʦʡ ʠʥʪʝʨʧʦʣʷʮʠʝʡ ʠ ʩ ʫʯʝʪʦʤ ʠʟʦʛʠʧʩ (ʧʦ 

ʟʘʚʠʩʠʤʦʩʪʷʤ ʚʠʜʘ ὓ ὪὌ̒ )̑ ʥʘ ʪʝʨʨʠʪʦʨʠʷʭ ʩ ʚʳʩʦʪʘʤʠ ʩʚʳʰʝ 200-400 ʤ ɹʉ. 

ʐʘʛ ʤʝʞʜʫ ʠʟʦʣʠʥʠʷʤʠ ʚʳʙʠʨʘʣʩʷ ʙʦʣʴʰʝ ʪʦʯʥʦʩʪʠ ʨʘʩʯʝʪʘ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ï 1 

ʣ/ʩ ʢʤ2 (ʨʠʩ. 3).  
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ʅʘ ʟʘʚʠʩʠʤʦʤ ʠ ʥʝʟʘʚʠʩʠʤʦʤ ʤʘʪʝʨʠʘʣʝ ʧʨʦʚʝʨʷʣʘʩʴ ʥʘʜʝʞʥʦʩʪʴ ʢʘʨʪʳ ʠ 

ʚʥʦʩʠʣʠʩʴ ʢʦʨʨʝʢʪʠʚʳ ʚ ʧʦʣʦʞʝʥʠʝ ʠ ʜʠʩʢʨʝʪʥʦʩʪʴ ʠʟʦʣʠʥʠʡ. ʆʰʠʙʢʫ ʢʘʨʪʳ 

ʩʪʦʢʘ (ʜʣʷ ʨʘʟʥʳʭ ʨʘʡʦʥʦʚ) ʫʜʘʣʦʩʴ ʧʨʦʚʝʨʠʪʴ ʣʠʰʴ ʥʘ ʟʘʚʠʩʠʤʦʤ ʤʘʪʝʨʠʘʣʝ ʠ 

ʧʦ ʩʪʘʥʜʘʨʪʥʳʤ ʬʦʨʤʫʣʘʤ ЎὛ ώ̕ ́̋̓ώ̘̑́̒ ʠ ʩʫʤʤʘʨʥʘʷ Ὓᶻ

В ώ ώȟ̋́̑ ̓ . ʆʰʠʙʢʠ ʦʢʘʟʘʣʠʩʴ ʚ 1,5ï3 ʨʘʟʘ ʤʝʥʴʰʝ ʧʦʛʨʝʰʥʦʩʪʝʡ 

ʦʧʨʝʜʝʣʝʥʠʷ Mʩʨ ʧʦ ʢʘʨʪʝ ʠʟ [1, 6-7]. ɺʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʦʰʠʙʢʠ ʚʝʣʠʢʠ ʚ ʛʦʨʥʳʭ 

ʨʘʡʦʥʘʭ ʚ ʚʠʜʫ ʩʣʦʞʥʦʛʦ ʩʪʨʦʝʥʠʷ ʨʝʣʴʝʬʘ, ʨʘʟʥʦʡ ʵʢʩʧʦʟʠʮʠʠ ʩʦʩʝʜʥʠʭ 

ʩʢʣʦʥʦʚ, ʥʝʨʘʚʥʦʤʝʨʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʩʪʦʚ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʧʦʩʪʦʚ ʩ 

ʢʨʠʪʠʯʝʩʢʦʡ (ʠ ʤʝʥʴʰʝ) ʧʣʦʱʘʜʴʶ ʟʘʤʳʢʘʝʤʦʛʦ ʚʦʜʦʩʙʦʨʘ.  

 
ʈʠʩʫʥʦʢ 3 ï ʂʘʨʪʘ ʤʦʜʫʣʷ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʧʦ ʜʘʥʥʳʤ ʜʦ 2017 ʛ. ʚʢʣʶʯʠʪʝʣʴʥʦ 

ʈʝʟʫʣʴʪʘʪʳ 

ʉʦʛʣʘʩʥʦ ʥʦʚʦʡ ʢʘʨʪʝ, ʛʦʜʦʚʦʡ ʩʪʦʢ ʨʝʢ ʫʤʝʥʴʰʘʝʪʩʷ ʚ ʚʦʩʪʦʯʥʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ, ʢ ʩʝʚʝʨʫ ʚ ʗʥʦ-ʀʥʜʠʛʠʨʩʢʦʤ ʨʘʡʦʥʝ, ʢ ʎʝʥʪʨʘʣʴʥʦ-ʗʢʫʪʩʢʦʡ 

ʥʠʟʤʝʥʥʦʩʪʠ (ʜʦ 2 ʣ/ʩ ʢʤ2 ʠ ʤʝʥʴʰʝ) ʠ ʨʝʟʢʦ, ʟʥʘʯʠʪʝʣʴʥʦ ʚʦʟʨʘʩʪʘʝʪ ʚ ʛʦʨʥʳʭ 

ʨʘʡʦʥʘʭ ʠ ʢ ʊʠʭʦʦʢʝʘʥʩʢʦʤʫ ʧʦʙʝʨʝʞʴʶ (ʜʦ 10 ʣ/ʩ ʢʤ2 ʠ ʙʦʣʴʰʝ). 

ʆʨʦʛʨʘʬʠʯʝʩʢʠʝ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʨʠʯʠʥʳ ʵʪʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʦʙʲʝʢʪʠʚʥʦ 

ʧʦʥʷʪʥʳ.  

ʅʦ ʛʣʘʚʥʦʝ, ʧʦʩʪʨʦʝʥʥʘʷ ʢʘʨʪʘ ʤʦʜʫʣʷ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʜʣʷ ʉʝʚʝʨʦ-ʚʦʩʪʦʢʘ 

ɸʊʈ ʧʦʟʚʦʣʠʣʘ ʫʪʦʯʥʠʪʴ ʧʨʠʪʦʢ ʨʝʯʥʳʭ ʚʦʜ ʚ ʤʦʨʷ ʃʘʧʪʝʚʳʭ, ɺʦʩʪʦʯʥʦ-

ʉʠʙʠʨʩʢʦʝ ʠ ʏʫʢʦʪʩʢʦʝ, ʙʦʢʦʚʦʡ ʧʨʠʪʦʢ ʚ ʙʦʣʴʰʠʝ ʨʝʢʠ ʥʠʞʝ ʟʘʤʳʢʘʶʱʝʛʦ 

ʩʪʚʦʨʘ ʠ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʠʚʝʜʝʥʠʷ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʛʦ ʩʪʦʢʘ ʥʘ ʟʘʤʳʢʘʶʱʠʭ 
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ʩʪʚʦʨʘʭ ʢ ʫʩʪʴʝʚʳʤ, ʨʘʩʩʯʠʪʘʪʴ ʧʨʠʪʦʢ ʜʣʷ ʙʦʣʝʝ ʜʨʦʙʥʳʭ ʫʯʘʩʪʢʦʚ ʧʦʙʝʨʝʞʠʡ 

ʵʪʠʭ ʤʦʨʝʡ ʠ ʚʢʣʘʜ ʦʪʜʝʣʴʥʳʭ ʨʝʢ ʠ ʤʝʞʙʘʩʩʝʡʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʫʤʤʘʨʥʦʡ ʚʝʣʠʯʠʥʳ ʩʪʦʢʘ (ʪʘʙʣ. 1).  

ʊʘʙʣʠʮʘ 1 ï ʈʝʯʥʦʡ ʩʪʦʢ ʚ ʤʦʨʷ ʃʘʧʪʝʚʳʭ, ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʝ ʠ ʏʫʢʦʪʩʢʦʝ, ʧʨʠʚʝʜʝʥʥʳʡ ʢ 

ʧʝʨʠʦʜʫ 1936-2017 ʛʛ. 

ʈʝʢʠ  

ʈʝʯʥʦʡ ʩʪʦʢ, ʢʤį/ʛʦʜ ʂʦʵʬʬʠʮʠʝʥʪ 

ʧʝʨʝʨʘʩʯʝʪʘ 

ʚʝʣʠʯʠʥʳ ʩʪʦʢʘ 

ʥʘ ɿʉ 

ɼʦʣʷ ʦʪ 

ʩʫʤʤʘʨʥʦʛʦ 

ʩʪʦʢʘ ʚ ʤʦʨʝ, % 

ʥʘ 

ʟʘʤʳʢʘʶʱʝʤ 

ʩʪʚʦʨʝ 

ʚ ʚʝʨʰʠʥʝ 

ʜʝʣʴʪʳ 
ʚ ʤʦʨʝ* 

ʄʦʨʝ ʃʘʧʪʝʚʳʭ 

ʍʘʪʘʥʛʘ 73,1 - 92,4 1,26 11,8 

ɸʥʘʙʘʨ 14,7 - 18,6 1,27 2,37 

ʆʣʝʥʝʢ 34,5 - 38,7 1,12 4,93 

ʃʝʥʘ 552 556 563 1,02 71,7 

ʆʤʦʣʦʡ 1,24 - 6,52 5,26 0,83 

ʗʥʘ 34,6 34,6 35,4 1,02 4,51 

ɺʩʝʛʦ ʚ ʤʦʨʝ ʩ ʫʯʝʪʦʤ 

ʄɹɺʊ 
  785  100 

ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʝ ʤʦʨʝ 

ʈ.ʀʥʜʠʛʠʨʢʘ 52,3 54,3 57,7 1,10 26,8 

ʈ.ɸʣʘʟʝʷ 1,70 - 4,50 2,65 2,1 

ʈ.ʂʦʣʳʤʘ 105 124 125 1,19/1,71** 58,1 

ʈ.ʇʘʣʷʚʘʘʤ 1,36 - 1,95 1,43 0,9 

ɺʩʝʛʦ ʚ ʤʦʨʝ ʩ ʫʯʝʪʦʤ 

ʄɹɺʊ 
  215  100 

ʏʫʢʦʪʩʢʦʝ ʤʦʨʝ 

ʈ.ɸʤʛʫʵʤʘ 8,57 - 9,10 1,06 31,7 

ɺʩʝʛʦ ʚ ʤʦʨʝ ʩ ʫʯʝʪʦʤ 

ʄɹɺʊ 
  28,7  100 

*ʩ ʫʯʝʪʦʤ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʜʝʣʴʪʳ ʠ ʧʨʠʪʦʢʘ ʩ ʚʦʜʦʩʙʦʨʘ ʜʝʣʴʪʳ ʚ 

ʧʦʛʨʘʥʠʯʥʳʝ ʨʫʢʘʚʘ, **ʚ ʟʥʘʤʝʥʘʪʝʣʝ - ʜʣʷ ʧʦʩʪʘ ʛ.ʉʨʝʜʥʝʢʦʣʳʤʩʢ 

ʇʦʩʣʝʜʥʝʝ ʢʨʫʧʥʦʝ ʦʙʦʙʱʝʥʠʝ ʜʘʥʥʳʭ ʧʦ ʧʨʠʪʦʢʫ ʨʝʯʥʳʭ ʚʦʜ ʚ ʤʦʨʷ ʈʌ 

ʦʧʫʙʣʠʢʦʚʘʥʦ ʚ ʤʦʥʦʛʨʘʬʠʠ ɻɻʀ çɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ʈʦʩʩʠʠ ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝè 

[2], ʘ ʧʦ ʥʘʨʘʩʪʘʥʠʶ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʦʪ ʟʘʤʳʢʘʶʱʝʛʦ ʩʪʚʦʨʘ ʢ ʜʝʣʴʪʘʤ ʠ ʤʦʨʶ 

ʜʣʷ ʚʩʝʭ ʙʦʣʴʰʠʭ ʘʨʢʪʠʯʝʩʢʠʭ ʨʝʢ ʈʦʩʩʠʠ ï ʚ ʤʦʥʦʛʨʘʬʠʠ ʄɻʋ 

çɻʝʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʘʨʢʪʠʯʝʩʢʦʛʦ ʧʦʙʝʨʝʞʴʷ ʈʦʩʩʠʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷè [3]. ʉʦʛʣʘʩʥʦ ʧʝʨʚʦʡ ʨʘʙʦʪʝ ʩʪʦʢ ʚ ʤʦʨʷ ʃʘʧʪʝʚʳʭ, 

ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʝ ʠ ʏʫʢʦʪʩʢʦʝ ʨʘʚʝʥ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 791 ʢʤ3/ʛʦʜ ʟʘ 1936-2005 

ʛʛ. (+12,9 ʢʤ3/ʛʦʜ ʩ ʦʩʪʨʦʚʦʚ), 262 (+4,45 ʢʤ3/ʛʦʜ ʩ ʦʩʪʨʦʚʦʚ) ʠ 29,0 ʢʤ3/ʛʦʜ. 

ʅʦʚʳʝ ʦʮʝʥʢʠ (ʜʣʷ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʯʘʩʪʠ ʚʦʜʦʩʙʦʨʦʚ) ï 785, 215 ʠ 27,9 ʢʤ3/ʛʦʜ. 

ʊʦ ʝʩʪʴ ʧʨʠʪʦʢ ʨʝʯʥʳʭ ʚʦʜ ʚ ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʝ ʤʦʨʝ ʚ [2] ʙʳʣ ʷʚʥʦ ʟʘʚʳʰʝʥ, 

ʩ ʫʯʝʪʦʤ ʪʦʛʦ, ʯʪʦ ʙ·ʣʴʰʘʷ ʯʘʩʪʴ ʚʦʜʦʩʙʦʨʘ ʤʦʨʷ ʦʭʚʘʯʝʥʘ ʛʠʜʨʦʤʝʪʨʠʯʝʩʢʠʤʠ 

ʥʘʙʣʶʜʝʥʠʷʤʠ, ʘ ʚ 2006-2017 ʛʛ. ʧʨʝʚʘʣʠʨʦʚʘʣʘ ʦʯʝʥʴ ʚʳʩʦʢʘʷ ʚʦʜʥʦʩʪʴ. ʉ 

ʫʯʝʪʦʤ ʤʥʦʛʦʚʦʜʴʷ ʠ ʜʣʷ ʨʝʢ ʤʦʨʷ ʃʘʧʪʝʚʳʭ (ʧʦʩʣʝ 2005 ʛ.) ʦʮʝʥʢʘ ɻɻʀ ʧʦ ʩʪʦʢʫ 

ʜʣʷ ʥʝʛʦ ʪʘʢʞʝ ʙʳʣʘ ʟʘʚʳʰʝʥʥʦʡ ʥʘ ʥʘʯʘʣʦ XXI  ʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʝ ʨʷʜʳ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʨʝʢ 

ʉʝʚʝʨʦ-ʚʦʩʪʦʢʘ ɸʊʈ ʧʦʟʚʦʣʠʣʠ ʫʞʝ ʜʦʩʪʦʚʝʨʥʦ ʠʟʫʯʠʪʴ ʤʥʦʛʦʣʝʪʥʶʶ 
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ʠʟʤʝʥʯʠʚʦʩʪʴ ʧʦʩʪʫʧʣʝʥʠʷ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʚ ʤʦʨʷ ʃʘʧʪʝʚʳʭ, ɺʦʩʪʦʯʥʦ-ʉʠʙʠʨʩʢʦʝ 

ʠ ʏʫʢʦʪʩʢʦʝ ʟʘ ʧʝʨʠʦʜ ʩ ʥʘʯʘʣʘ ʥʘʙʣʶʜʝʥʠʡ ʠ ʧʦ 2017 ʛ.  
ʈʘʙʦʪʳ ʚʳʧʦʣʥʝʥʳ ʚ ʨʘʤʢʘʭ ʛʨʘʥʪʦʚ ʈʌʌʀ ˉ18-05-60021 ʠ ʈʅʌ ˉ 21-17-00181 (ʜʣʷ 

ʙʘʩʩʝʡʥʘ ʃʝʥʳ). 
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NEW SOLUTIONS FOR THE  ASSESSMENT OF RIVER WATER RESOURCES IN THE 

NORTHEAST ASIAN TERRITORY OF RUSSIA  

Magritsky D.V. 

Abstract. Significant changes in the value and regime of river flow, since the late 1970s and 1980s, 

require updating of long-established tools for its calculation for rivers not covered by the network of 

observations. This is necessary when assessing the available water resources of rivers, the inflow of 

river waters into the seas, especially in the Arctic, where they perform not only a desalination, but 

also an important warming function. The results of the implementation of these important tasks on 

the example of the little-studied territory of the North-East of the Asian part of Russia are given in 

the presented materials. According to the data of the maximum possible number of runoff gauging 

stations and as of 2017/2018, a map of the annual water runoff module, regional dependencies of the 

module on the average height of the catchment area were constructed, the boundaries of high-altitude 

areas were justified, the runoff at the mouths of the main rivers of the region and the total runoff in 

the Laptev Sea, East Siberian and Chukchee Seas were estimated. 

Keywords: runoff, calculations, map, regional dependence 
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ɸʥʥʦʪʘʮʠʷ. ʀʟʤʝʥʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʜʦʩʙʦʨʥʦʡ ʧʣʦʱʘʜʠ ʦʟʝʨ ʚʣʠʷʶʪ ʥʘ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʛʝʦʵʢʦʩʠʩʪʝʤ ʠʟʫʯʘʝʤʳʭ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 20-ʣʝʪ ʚʦʜʦʝʤʦʚ 

ɿʘʫʨʘʣʴʷ. ɿʥʘʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʵʢʦʣʦʛʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʘʣʘʥʩʘ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ ʦʟʝʨ 

ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠ ʧʨʠʥʠʤʘʪʴ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ 

ʤʝʨʦʧʨʠʷʪʠʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʚʪʨʦʬʠʢʘʮʠʷ, ʚʦʜʦʩʙʦʨ, ʟʘʨʘʩʪʘʥʠʝ, ʣʘʥʜʰʘʬʪ, ʙʘʣʘʥʩ 

ɺʚʝʜʝʥʠʝ, ʮʝʣʴ ʨʘʙʦʪʳ 

ʉʦʚʨʝʤʝʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩʯʠʪʘʝʪʩʷ ʦʟʝʨʥʳʤ ʢʨʘʝʤ, 

ʧʦ ʧʦʜʩʯʝʪʘʤ ʫʯʝʥʳʭ ʛʠʜʨʦʣʦʛʦʚ, ʥʘ ʝʝ ʪʝʨʨʠʪʦʨʠʠ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʙʦʣʝʝ 3100 

ʪʳʩʷʯ ʦʟʝʨ. ʇʨʠ ʵʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʪʜʝʣʴʥʳʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʝ 

ʪʝʨʨʠʪʦʨʠʠ ʶʛʦ-ʚʦʩʪʦʯʥʦʛʦ, ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʛʦ ʠ ʚʦʩʪʦʯʥʦʛʦ ɿʘʫʨʘʣʴʷ, ʪʘʢʠʝ ʢʘʢ 

ʊʨʦʠʮʢʠʡ, ɽʪʢʫʣʴʩʢʠʡ, ʋʚʝʣʴʩʢʠʡ, ʂʨʘʩʥʦʘʨʤʝʡʩʢʠʡ ʠ ʆʢʪʷʙʨʴʩʢʠʡ ʨʘʡʦʥʳ 

ʷʚʣʷʶʪʩʷ ʚʦʜʦʜʝʬʠʮʠʪʥʳʤʠ. ɿʜʝʩʴ ʟʘʧʘʩʳ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʥʝʙʦʣʴʰʠʝ, ʠ ʦʯʝʥʴ 

ʯʘʩʪʦ ʝʜʠʥʩʪʚʝʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʧʠʪʴʝʚʦʛʦ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, 

ʦʩʦʙʝʥʥʦ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʩʣʫʞʘʪ ʧʨʝʩʥʳʝ ʦʟʝʨʘ. ɼʦʚʦʣʴʥʦ ʯʘʩʪʦ ʚ 

ʤʦʨʦʟʦʙʦʡʥʳʝ ʟʠʤʳ ʚʦʜʦʚʦʜʳ ʥʘ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʷʭ ʧʝʨʝʤʝʨʟʘʶʪ ʠ ʪʦʛʜʘ ʦʟʝʨʘ 

ʧʨʠʥʠʤʘʶʪ ʥʘ ʩʝʙʷ ʚʩʶ ʥʘʛʨʫʟʢʫ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʥʘʩʝʣʝʥʠʷ ʠ ʭʦʟʷʡʩʪʚʘ ʢʘʢ 

ʪʝʭʥʠʯʝʩʢʦʡ, ʪʘʢ ʠ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ. ɺʦʜʦʩʙʦʨʥʳʝ ʧʣʦʱʘʜʠ ʦʟʝʨ ʠʩʩʣʝʜʫʝʤʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʚ ʦʩʥʦʚʥʦʤ ʘʥʪʨʦʧʦʛʝʥʥʦ ʧʨʝʦʙʨʘʟʦʚʘʥʳ, ʥʘ ʥʠʭ ʨʘʩʧʦʣʘʛʘʶʪʩʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ, ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʝ ʢʦʤʧʣʝʢʩʳ ʠʣʠ ʩʝʣʠʪʝʙʥʘʷ 

ʪʝʨʨʠʪʦʨʠʷ. ɿʥʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʛʦ ʵʢʦʣʦʛʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʘʣʘʥʩʘ ʚʦʜʦʩʙʦʨʘ 

ʦʟʝʨ ʧʦʟʚʦʣʷʝʪ ʥʘʤ, ʚʦ-ʧʝʨʚʳʭ, ʦʧʨʝʜʝʣʠʪʴ ʩʪʝʧʝʥʴ ʠʭ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʩʪʠ, ʚʦ-ʚʪʦʨʳʭ, ʧʨʦʚʝʩʪʠ ʩʦʚʨʝʤʝʥʥʫʶ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʫʶ 

ʦʮʝʥʢʫ ʚʦʜʦʝʤʦʚ ʠ ʠʭ ʚʦʜʦʩʙʦʨʥʳʭ ʧʣʦʱʘʜʝʡ, ʚ-ʪʨʝʪʴʠʭ, ʟʘʧʣʘʥʠʨʦʚʘʪʴ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʠʣʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʩ ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʠʣʠ 

ʫʣʫʯʰʝʥʠʷ ʪʝʢʫʱʝʛʦ ʫʨʦʚʥʷ ʪʨʦʬʠʠ ʦʟʝʨ. ʅʘʫʯʥʦ ʜʦʢʘʟʘʥʦ, ʯʪʦ ʦʟʝʨʘ ʩ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʪʨʦʬʠʠ (ʵʚʪʨʦʬʥʳʝ ʠʣʠ ʛʠʧʝʨʪʨʦʬʥʳʝ) ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʧʦʜʚʝʨʞʝʥʳ 

ʟʘʠʣʝʥʠʶ, ʟʘʨʘʩʪʘʥʠʶ ʚʳʩʰʝʡ ʚʦʜʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʧʦʚʳʰʝʥʠʝʤ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʫʭʫʜʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʚʦʜʳ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʆʙʲʝʢʪʘʤʠ ʥʘʫʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʩ 2005 ʧʦ 2022 ʛʛ. 

ʷʚʣʷʶʪʩʷ ʤʘʣʳʝ, ʚ ʦʩʥʦʚʥʦʤ ʙʝʩʩʪʦʯʥʳʝ ʚʦʜʦʝʤʳ ʚʦʩʪʦʯʥʦʛʦ ɿʘʫʨʘʣʴʷ (ɹʫʪʘʰ, 

ʇʦʜʦʚʠʥʥʦʝ, ʄʝʜʠʘʢ, ʃʝʙʷʞʴʝ, ɹʦʣʴʰʝʥʠʢʦʣʴʩʢʦʝ, ʄʳʨʢʘʡ, ʄʘʣʳʡ ʉʘʨʳʢʫʣʴ ʠ 

ʜʨ.) [2]. ʕʢʦʣʦʛʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʙʘʣʘʥʩ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʚʦʜʦʩʙʦʨʥʳʭ 

ʧʣʦʱʘʜʝʡ ʤʘʣʳʭ ʦʟʝʨ ɿʘʫʨʘʣʴʷ ʧʨʦʚʝʜʝʥ ʧʦ ʩʠʩʪʝʤʝ ʦʮʝʥʦʢ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 
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ʩʦʩʪʦʷʥʠʷ ʪʝʨʨʠʪʦʨʠʠ, ʧʨʝʜʣʦʞʝʥʥʦʡ ʂʦʯʫʨʦʚʳʤ ɹ.ʀ. [1]. ɻʝʦʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʟʝʨ ɿʘʫʨʘʣʴʷ ʜʘʥʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʣʝʪʥʠʭ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ 

ʨʘʙʦʪ ʟʘ ʩʯʝʪ ʦʧʨʝʜʝʣʝʥʠʷ ʩʣʝʜʫʶʱʠʭ ʵʢʦʣʦʛʦ-ʩʘʥʠʪʘʨʥʳʭ (ʪʨʦʬʘï

ʩʘʧʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ) ʧʦʢʘʟʘʪʝʣʝʡ: ʧʦʢʘʟʘʪʝʣʴ ʙʠʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʢʠʩʣʦʨʦʜʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ, ʫʨʦʚʝʥʴ ʧʨʦʟʨʘʯʥʦʩʪʠ ʚʦʜʳ, ʢʦʥʮʝʥʪʨʘʮʠʷ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ 

ʚ ʚʦʜʝ ʠ ʦʩʘʜʢʘʭ ʠ ʜʨ. 

ɺʩʝ ʧʦʩʪʘʚʣʝʥʥʳʝ ʟʘʜʘʯʠ ʨʝʰʘʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʠʢ, 

ʢʘʢ ʧʦʣʝʚʳʭ, ʪʘʢ ʠ ʥʘʫʯʥʳʭ. ɺ ʯʘʩʪʥʦʩʪʠ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ 

ʦʟʝʨʥʳʭ ʚʦʜ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʧʝʨʠʦʜ ʦʪʢʨʳʪʦʡ ʚʦʜʳ (ʠʶʥʴ-

ʘʚʛʫʩʪ). ɺʟʷʪʠʝ ʧʨʦʙ ʦʩʫʱʝʩʪʚʣʷʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʙʘʪʦʤʝʪʨʘ ʄʦʣʯʘʥʦʚʘ. 

ʇʨʦʮʝʜʫʨʘ ʧʦʜʛʦʪʦʚʢʠ ʧʨʦʙ ʧʨʦʚʦʜʠʣʘʩʴ ʩʦʛʣʘʩʥʦ ʤʝʪʦʜʠʢʘʤ ʧʨʦʚʝʜʝʥʠʷ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ. ɺ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ ʚ ʟʘ ʧʦʩʣʝʜʥʠʝ 5 ʣʝʪ ʩ 

2016 ʧʦ 2022 ʛʛ. ʙʳʣʦ ʦʪʦʙʨʘʥʦ ʙʦʣʝʝ 85 ʧʨʦʙ ʚʦʜʳ ʥʘ 10 ʚʦʜʦʝʤʘʭ, ʭʠʤʠʯʝʩʢʠʝ 

ʘʥʘʣʠʟʳ ʧʨʦʙ ʚʦʜʳ ʥʘ ʦʧʨʝʜʝʣʝʥʠʝ ʠʦʥʦʚ HCO3ľ, SO4ľ, NH4+, NO2ľ, NO3ľ, 

ʧʝʨʤʘʥʛʘʥʘʪʥʦʡ ʦʢʠʩʣʷʝʤʦʩʪʠ, ʆ2 ʠ ʉʆ2, ʚʳʧʦʣʥʝʥʳ ʩʣʝʜʫʶʱʠʤʠ ʤʝʪʦʜʘʤʠ: 

ʈɼ 52.24.486-95; ʈɼ 52.24.381-95; ʈɼ 52.24.380-95; ʈɼ 52.24.387-95; ʈɼ 

52.24.403-95. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ɺʣʠʷʥʠʝ ʵʢʦʣʦʛʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʘʣʘʥʩʘ ʪʝʨʨʠʪʦʨʠʠ ʚʦʜʦʩʙʦʨʘ ʤʘʣʳʭ 

ʦʟʝʨ ʥʘ ʩʪʝʧʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʩʪʠ ʧʨʦʚʝʜʝʥ ʜʣʷ ʚʩʝʭ ʠʟʫʯʘʝʤʳʭ 

ʚʦʜʦʝʤʦʚ. ɼʣʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʮʝʣʠ ʥʘʤʠ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʪʨʫʢʪʫʨʳ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʝʜʠʥʠʮ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʘ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʝʥʠ ɸʅ (ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ) ʚʚʦʜʠʣʠʩʴ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʙʘʣʴʥʳʝ ʦʮʝʥʢʠ, ʛʜʝ ʢʘʞʜʳʡ ʚʠʜ ʟʝʤʝʣʴ ʧʦʣʫʯʘʣ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʡ ʙʘʣ. ɻʨʫʧʧʠʨʦʚʢʘ ʟʝʤʝʣʴ ʧʦʟʚʦʣʷʣʘ ʦʮʝʥʠʪʴ ʘʥʪʨʦʧʦʛʝʥʥʫʶ 

ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʚ ʩʦʧʦʩʪʘʚʠʤʳʭ ʧʦʢʘʟʘʪʝʣʷʭ. ʈʘʩʩʤʦʪʨʠʤ 

ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘ ʧʨʠʤʝʨʝ ʚʦʜʦʩʙʦʨʥʳʭ ʧʣʦʱʘʜʝʡ ʥʘʠʙʦʣʝʝ ʧʨʝʩʥʦʛʦ 

ʠʟ  ʠʩʩʣʝʜʦʚʘʥʥʳʭ  ʦʟʝʨ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʢʪʷʙʨʴʩʢʦʛʦ ʨʘʡʦʥʘ  - ʦʟʝʨʘ ʄʝʜʠʘʢ  

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʥʘʤʠ ʙʳʣ ʦʧʨʝʜʝʣʝʥ ʢʦʵʬʬʠʮʠʝʥʪ ʘʙʩʦʣʶʪʥʦʡ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ (ʜʘʣʝʝ ʂʘ) ʵʢʦʣʦʛʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʘʣʘʥʩʘ ʪʝʨʨʠʪʦʨʠʠ 

ʚʦʜʦʩʙʦʨʘ ʦʟ. ʄʝʜʠʘʢ. ʇʦʣʫʯʝʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʂʘ (ʘʙʩʦʣʶʪʥʦʡ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʕʍɹ), ʧʦʟʚʦʣʷʝʪ ʥʘʤ ʦʧʨʝʜʝʣʠʪʴ ʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʠ ʩʠʣʴʥʦ 

ʥʘʨʫʰʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʢ ʤʘʣʦʪʨʦʥʫʪʳʤ. ʀʩʭʦʜʷ ʠʟ ʧʨʠʤʝʥʷʝʤʦʡ ʤʝʪʦʜʠʢʠ [1] 

ʯʝʤ ʙʦʣʴʰʝ ʪʝʨʨʠʪʦʨʠʡ ʩʣʘʙʦ ʦʩʚʦʝʥʥʳʭ ʠʣʠ ʤʘʣʦ ʪʨʦʥʫʪʳʭ, ʪʝʤ ʥʠʞʝ ʙʫʜʝʪ 

ʢʦʵʬʬʠʮʠʝʥʪ ʂʘ ʠ ʙʣʘʛʦʧʨʠʷʪʥʝʝ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʠʩʧʦʣʴʟʫʷ 

ʧʦʣʫʯʝʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʂʘ ʥʘʤʠ ʨʘʩʩʯʠʪʘʥ ʢʦʵʬʬʠʮʠʝʥʪ ʂʦ (ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʕʍɹ), ʧʨʠ ʥʝʤ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚʩʷ ʠʩʩʣʝʜʫʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ 

ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ ʦʟʝʨʘ ʄʝʜʠʘʢ. ʉʥʠʞʝʥʠʝ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʩʠʪʫʘʮʠʠ 

ʫʤʝʥʴʰʘʝʪ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʘ ʧʨʠ ʂʦ, ʧʦʚʳʰʝʥʥʦʤ ʠʣʠ ʙʣʠʟʢʦʤ ʢ 1,0 

ʥʘʧʨʷʞʝʥʥʦʩʪʴ ʕʍɹ ʚʦʜʦʩʙʦʨʘ ʦʟʝʨʘ ʦʢʘʟʳʚʘʝʪʩʷ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʧʦ ʩʪʝʧʝʥʠ 

ɸʅ ʠ ʧʦʪʝʥʮʠʘʣʫ ʫʩʪʦʡʯʠʚʦʩʪʠ. 
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ʂʘʞʜʦʤʫ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʠʣʠ ʠʭ ʩʦʚʦʢʫʧʥʦʩʪʠ ʭʘʨʘʢʪʝʨʝʥ 

ʩʚʦʡ ʧʨʝʜʝʣ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʠ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. 

ɺʳʨʘʞʘʝʪʩʷ ʦʥ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʠ ʨʘʚʥʦʤʝʨʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ 

ʙʠʦʮʝʥʦʟʦʚ ʩʦʚʦʢʫʧʥʦʩʪʴ, ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʬʦʥʜ (ʈʵʬ). ʏʝʤ 

ʦʥ ʚʳʰʝ, ʪʝʤ ʚʳʰʝ ʝʩʪʝʩʪʚʝʥʥʘʷ ʟʘʱʠʱʝʥʥʦʩʪʴ. 

ɽʩʣʠ ʧʨʠʥʷʪʴ ʟʝʤʣʠ ʚʭʦʜʷʱʠʝ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʬʦʥʜ ʩ ʤʠʥʠʤʘʣʴʥʳʤ ɸʅ, 

ʟʘ ʈ1 , ʪʦ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ ʩ ʫʩʣʦʚʥʦʡ ʦʮʝʥʢʦʡ ʩʪʝʧʝʥʠ ɸʅ ʚ 2,3,4 ʙʘʣʣʘ ʙʫʜʫʪ 

ʩʦʩʪʘʚʣʷʪʴ 0,8ʈ, 0,6ʈ, 0,4ʈ (ʟʝʤʣʠ ʩ ʩʘʤʳʤ ʚʳʩʦʢʠʤ ʙʘʣʣʦʤ ɸʥ ʥʝ ʧʨʠʥʠʤʘʶʪʩʷ), 

ʪʦ ʧʦʣʫʯʠʤ ʧʣʦʱʘʜʴ ʟʝʤʝʣʴ ʩʦ ʩʨʝʜʦ- ʠ ʨʝʩʫʨʩʦʩʪʘʙʠʣʠʟʠʨʫʶʱʠʤʠ  ʬʫʥʢʮʠʷʤʠ 

(ʈʩʬ). ɽʩʣʠ ʩʦʦʪʥʝʩʪʠ ʧʣʦʱʘʜʴ ʟʝʤʝʣʴ ʈʩʬ ʢ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʠʩʩʣʝʜʫʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ (ʈʦ), ʪʦ ʧʦʣʫʯʠʤ ʢʦʵʬʬʠʮʠʝʥʪ ʝʩʪʝʩʪʚʝʥʥʦʡ ʟʘʱʠʱʝʥʥʦʩʪʠ (ʂʝʟ). 

ʂʝʟ ʤʝʥʝʝ 0,5 ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʢʨʠʪʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʟʘʱʠʱʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ. 

ɺʟʷʚ ʚʦ ʚʥʠʤʘʥʠʝ ʚʳʰʝ ʦʧʠʩʘʥʥʫʶ ʤʝʪʦʜʠʢʫ, ʥʘʤʠ ʧʨʦʚʝʜʝʥ ʨʘʩʯʝʪ 

ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʟʝʤʝʣʴ ʚʦʜʦʩʙʦʨʘ ʦʟʝʨʘ 

ʄʝʜʠʘʢ, ʚ ʙʘʣʣʘʭ ʥʘ ʦʩʥʦʚʝ ʘʢʪʫʘʣʴʥʳʭ ʥʘ 2022 ʛʦʜ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʝʜʠʥʠʮ 

ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʘ ʆʢʪʷʙʨʴʩʢʦʛʦ ʨʘʡʦʥʘ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʢʦʪʦʨʦʛʦ ʦʥʦ ʨʘʩʧʦʣʦʞʝʥʦ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʥʘʛʨʫʟʢʠ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʟʝʤʝʣʴ ʥʘʤʠ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʘʚʪʦʨʩʢʠʝ ʜʘʥʥʳʝ ʥʘ 

2022 ʛʦʜ.  

ʂʦʵʬʬʠʮʠʝʥʪ ʂʘ ī ʘʙʩʦʣʶʪʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʕʍɹ ʜʣʷ ʚʦʜʦʩʙʦʨʥʳʭ 

ʧʣʦʱʘʜʝʡ ʦʟʝʨʘ ʄʝʜʠʘʢ ʩʦʩʪʘʚʣʷʝʪ 5,1 (4,8 ʚ 2018 ʛ.). ʂʦʵʬʬʠʮʠʝʥʪ ʂʦ ī 

ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʕʍɹ ʜʣʷ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʩʦʩʪʘʚʣʷʝʪ 1. 

ʈʩʬ ī ʧʣʦʱʘʜʴ ʟʝʤʝʣʴ ʩʦ ʩʨʝʜʦ- ʠ ʨʝʩʫʨʩʦʩʪʘʙʠʣʠʟʠʨʫʶʱʠʤʠ ʬʫʥʢʮʠʷʤʠ 

ʜʣʷ ʚʦʜʦʩʙʦʨʘ ʦʟʝʨʘ ʩʦʩʪʘʚʣʷʝʪ 3346ʛʘ (3300ʛʘ ʚ 2018ʛ.). ʂʝʟ ī ʢʦʵʬʬʠʮʠʝʥʪ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʟʘʱʠʱʝʥʥʦʩʪʠ ʩʦʩʪʘʚʣʷʝʪ 0,6 (0,53 ʚ 2018ʛ.). 

ɺ ʮʝʣʦʤ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʪʝʨʨʠʪʦʨʠʷ ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ 

ʦʟʝʨʘ ʄʝʜʠʘʢ ʥʝʤʥʦʛʦ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʚ ʣʫʯʰʫʶ ʩʪʦʨʦʥʫ ʟʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ 

ʣʝʪ, ʟʘ ʩʯʝʪ ʚʳʚʝʜʝʥʠʷ ʠʟ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ 46 ʛʘ ʟʝʤʣʠ, 

ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʝʡʯʘʩ ʚʦʜʦʩʙʦʨ ʦʟʝʨʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦ 

ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʫʶ ʪʝʨʨʠʪʦʨʠʶ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ: 

ï ʙʦʣʴʰʠʤ ʦʙʲʝʤʦʤ ʦʛʨʘʥʠʯʝʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʥʘ ʚʦʜʦʩʙʦʨʥʳʭ ʧʣʦʱʘʜʷʭ ʦʟʝʨʘ ʄʝʜʠʘʢ; 

ï ʚʳʩʦʢʠʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʘʙʩʦʣʶʪʥʦʡ ʠ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʥʘʧʨʷʞʝʥʥʦʩʪʠ ʵʢʦʣʦʛʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʘʣʘʥʩʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ; 

ï ʙʦʣʴʰʦʡ ʧʣʦʱʘʜʴʶ ʟʝʤʝʣʴ ʩʦ ʩʨʝʜʦ- ʠ ʨʝʩʫʨʩʦʩʪʘʙʠʣʠʟʠʨʫʶʱʠʤʠ 

ʬʫʥʢʮʠʷʤʠ; 

ï ʥʝʙʦʣʴʰʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʝʩʪʝʩʪʚʝʥʥʦʡ ʟʘʱʠʱʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʥʘʤʠ ʜʘʥʥʳʝ ʚ 2022 ʛʦʜʫ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ 

ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩʫʱʝʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʦʤ, 

ʚʣʠʷʶʱʠʤ ʥʘ ʩʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʕʍɹ ʜʣʷ ʚʦʜʦʩʙʦʨʥʳʭ ʧʣʦʱʘʜʝʡ ʦʟʝʨʘ 

ʄʝʜʠʘʢ - ̫ ʚʣʷʶʪʩʷ ʟʝʤʣʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ ʟʝʤʣʠ ʧʦʩʝʣʝʥʠʡ, 
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ʜʘʶʱʠʝ ʚʳʩʦʢʠʡ ʠ ʦʯʝʥʴ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 

ʪʝʨʨʠʪʦʨʠʶ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʤʠ ʧʦʣʫʯʝʥʳ ʘʢʪʫʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦ ʚʦʜʦʩʙʦʨʥʦʡ 

ʧʣʦʱʘʜʠ ʦʟʝʨʘ ʄʝʜʠʘʢ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʥʝʚʳʩʦʢʦʤ ʵʢʦʣʦʛʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʤ ʙʘʣʘʥʩʝ ʪʝʨʨʠʪʦʨʠʠ. ɼʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦʣʫʯʠʣʠ ʩʥʠʞʝʥʠʝ ʚ 

ʦʩʥʦʚʥʦʤ ʟʘ ʩʯʝʪ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʘ ʠʤʝʥʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʦʣʴʰʝʡ 

ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʚʝʜʝʥʠʷ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʩʝʣʠʪʝʙʥʦʡ ʪʝʨʨʠʪʦʨʠʠ.  

ɺ ʣʝʪʥʠʡ ʵʢʩʧʝʜʠʮʠʦʥʥʳʡ ʧʝʨʠʦʜ 2022 ʛʦʜʘ ʥʘʤʠ ʧʨʦʜʦʣʞʝʥ ʤʦʥʠʪʦʨʠʥʛ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʟʝʨʘ, ʚ ʦʩʥʦʚʫ ʢʦʪʦʨʦʛʦ ʧʦʣʦʞʝʥʳ 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʠ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʦʛʣʘʩʥʦ ʢʦʤʧʣʝʢʩʥʦʡ 

ʦʮʝʥʦʯʥʦʡ ʰʢʘʣʝ [4]. ɿʘ ʦʩʥʦʚʫ ʚʟʷʪʳ ʪʘʢʠʝ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʘʢ: 

1) ʧʨʦʟʨʘʯʥʦʩʪʴ ʚʦʜʳ ï ʚ ʠʩʩʣʝʜʦʚʘʥʥʦʤ ʦʟʝʨʝ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʙʝʟʣʝʜʥʦʛʦ 

ʧʝʨʠʦʜʘ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1,1ʤ. ʈʘʩʯʝʪ ʠʥʜʝʢʩʘ ʪʨʦʬʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ 

ʂʘʨʣʩʦʥʘ (TSI) ʧʦ ʧʨʦʟʨʘʯʥʦʩʪʠ ʚʦʜʳ ʜʣʷ ʦʟʝʨʘ ʜʘʣ ʩʨʝʜʥʝʛʦʜʦʚʫʶ ʚʝʣʠʯʠʥʫ TSI 

= 58, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʠʧʠʯʥʦʡ ʵʚʪʨʦʬʠʠ. ɺʝʩʥʦʡ ʠ ʣʝʪʦʤ, ʚ ʧʝʨʠʦʜʳ 

ʤʘʩʩʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʬʠʪʦʧʣʘʥʢʪʦʥʘ, ʫʨʦʚʝʥʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʰʝ 

(TSI = 60-68); 

2) ʨʘʩʪʚʦʨʝʥʥʳʡ ʢʠʩʣʦʨʦʜ, ʦʢʠʩʣʷʝʤʦʩʪʴ, ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʧʦʪʨʝʙʣʝʥʠʝ 

ʢʠʩʣʦʨʦʜʘ (ɹʇʂ5) ï ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʚʝʣʠʯʠʥʘ ʥʘʩʳʱʝʥʠʷ ʚʝʨʭʥʠʭ ʩʣʦʝʚ ʚʦʜʳ 

ʢʠʩʣʦʨʦʜʦʤ ʩʦʩʪʘʚʣʷʝʪ 115-125%, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʢʦʣʝʙʘʥʠʷ ʪʨʦʬʠʯʝʩʢʦʛʦ 

ʩʪʘʪʫʩʘ ʚ ʧʨʝʜʝʣʘʭ ʦʪ ʤʝʟʦʪʨʦʬʥʦʛʦ ʜʦ ʧʦʣʠʪʨʦʬʥʦʛʦ.  

3) ʢʦʥʮʝʥʪʨʘʮʠʷ ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ ï ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ 

ʦʟʝʨʘʭ, ʩʨʝʜʥʷʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʨʘʩʪʚʦʨʝʥʥʳʭ ʬʦʩʬʘʪʦʚ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 

0,03 ʜʦ 0,85 ʤʛ/ʣ ʠ ʚ ʩʨʝʜʥʝʤ ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʩʦʩʪʘʚʠʣʘ 0,45ʤʛ/ʣ, ʯʪʦ 

ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʧʦʣʠʪʨʦʬʥʳʭ ʚʦʜ.  

4) ʢʦʥʮʝʥʪʨʘʮʠʷ ʭʣʦʨʦʬʠʣʣʘ ï ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʩʦʩʪʘʚʠʣ TSI 63, ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʦʜʦʝʤʘʤ ʵʚʪʨʦʬʥʦʛʦ ʪʠʧʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʦʟʝʨʘ ʄʝʜʠʘʢ, ʧʦʟʚʦʣʷʶʪ ʥʘʤ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʘʥʥʳʡ ʚʦʜʦʝʤ ʚ ʥʘʩʪʦʷʱʝʝ 

ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʵʚʪʨʦʬʥʳʤ.  

ɺʟʷʚ ʚʦ ʚʥʠʤʘʥʠʝ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʧʨʝʜʳʜʫʱʠʭ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʥʘʤʠ ʚ 2022 ʛ. ʧʨʦʚʝʜʝʥʳ ʨʘʙʦʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʪʘʢʞʝ 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʪʘʢʞʝ ʫʨʦʚʝʥʴ ʪʨʦʬʠʠ ʚʦʜʦʝʤʦʚ [3]. ʂ ʙʠʦʣʦʛʠʯʝʩʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʦʪʥʦʩʷʪ: ʬʠʪʦ- ʠ ʟʦʦʧʣʘʥʢʪʦʥ, ʥʘʣʠʯʠʝ ʚʳʩʰʝʡ ʚʦʜʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʠʭʪʠʦʤʘʩʩʘ ʦʧʨʝʜʝʣʷʶʱʠʭ ʚʠʜʦʚ ʨʳʙ. 

1) ʌʠʪʦʧʣʘʥʢʪʦʥ ï ɿʘʬʠʢʩʠʨʦʚʘʥʥʘʷ ʩʨʝʜʥʝʩʝʟʦʥʥʘʷ ʙʠʦʤʘʩʩʘ ʩʦʩʪʘʚʠʣʘ 

8,1 ʛ/ʤ3 ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʵʚʪʨʦʬʥʳʤ ʚʦʜʦʝʤʘʤ.  

ʇʦ ʥʘʣʠʯʠʶ ʚʠʜʦʚ ï ʠʥʜʠʢʘʪʦʨʦʚ ʩʘʧʨʦʙʥʦʩʪʠ ʪʘʢʞʝ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ 

ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʥʘʨʘʩʪʘʥʠʠ ʵʚʪʨʦʬʠʠ. ɹʦʣʴʰʠʥʩʪʚʦ ʚʠʜʦʚ ʘʣʴʛʦʬʣʦʨʳ ʦʟʝʨ 

ʧʨʠʥʘʜʣʝʞʘʪ ʢ ʢʦʩʤʦʧʦʣʠʪʘʤ ï ʦʥʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʚʦʜʦʝʤʘʭ ʨʘʟʣʠʯʥʦʛʦ 

ʪʨʦʬʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ.  

2) ɿʦʦʧʣʘʥʢʪʦʥ ï ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʟʦʦʧʣʘʥʢʪʦʥʘ ʪʠʧʠʯʝʥ ʜʣʷ ʦʟʝʨ 

ʣʝʩʦʩʪʝʧʥʦʛʦ ɿʘʫʨʘʣʴʷ. ʆʩʥʦʚʫ ʝʛʦ ʩʦʩʪʘʚʣʷʶʪ 10 ʚʠʜʦʚ ʠʟ 14 ʦʙʥʘʨʫʞʝʥʥʳʭ ʚ 
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ʦʟʝʨʝ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʦʤ ʠʥʜʝʢʩʝ ʚʠʜʦʚʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. 

ʇʨʝʦʙʣʘʜʘʥʠʝ ʤʝʣʢʠʭ ʨʘʟʤʝʨʥʳʭ ʛʨʫʧʧ ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʢʦʤ ʵʚʪʨʦʬʠʨʦʚʘʥʠʷ 

ʚʦʜʦʝʤʦʚ.  

ʉʨʝʜʥʷʷ ʙʠʦʤʘʩʩʘ ʟʦʦʧʣʘʥʢʪʦʥʘ ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʩʦʩʪʘʚʠʣʘ 6,1 ʛ/ʤ3 

(5,1 ʛ/ʤ3 ʚ 2018ʛ.) ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʦʪʥʝʩʪʠ ʚʦʜʦʝʤ ʢ ʵʚʪʨʦʬʥʦʤʫ ʪʠʧʫ. 
3) ɺʳʩʰʠʝ ʚʦʜʥʳʝ ʨʘʩʪʝʥʠʷ ï ʙʦʣʴʰʠʥʩʪʚʦ ʚʠʜʦʚ ʤʘʢʨʦʬʠʪʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʦʟʝʨʝ 

ʄʝʜʠʘʢ ʦʪʥʦʩʷʪʩʷ ʢ ʛʨʫʧʧʝ ʠʥʜʠʢʘʪʦʨʦʚ ʤʝʟʦʪʨʦʬʥʳʭ ʠ ʵʚʪʨʦʬʥʳʭ ʦʟʝʨ - ʵʪʦ ʨʦʛʦʟ 

ʫʟʢʦʣʠʩʪʳʡ, ʨʜʝʩʪ ʙʣʝʩʪʷʱʠʡ, ʨʜʝʩʪ ʩʪʝʙʣʝʦʙʲʝʤʣʶʱʠʡ, ʨʷʩʢʘ ʤʘʣʝʥʴʢʘʷ, ʚʦʜʦʢʨʘʩ 

ʦʙʳʢʥʦʚʝʥʥʳʡ, ʪʨʦʩʪʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ.  

4) ʀʭʪʠʦʤʘʩʩʘ ʨʳʙ ï ʧʦ ʯʠʩʣʫ ʚʠʜʦʚ ʨʳʙ, ʘ ʪʘʢʞʝ ʧʦ ʧʨʝʦʙʣʘʜʘʶʱʝʤʫ 

ʚʠʜʫ ï ʨʦʪʘʥ (ʢʘʨʘʩʴ ʠ ʨʦʪʘʥ ʚ 2018ʛ.) ʜʘʥʥʳʡ ʚʦʜʦʝʤ ʥʘʤʠ ʪʠʧʠʟʠʨʦʚʘʥ ʢʘʢ 

ʵʚʪʨʦʬʥʳʡ.  

ɺ ʮʝʣʦʤ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʥʳʝ ʥʘ ʤʘʣʳʭ ʦʟʝʨʘʭ ɿʘʫʨʘʣʴʷ, ʧʦʟʚʦʣʠʣʠ 

ʚʳʷʚʠʪʴ ʩʦʚʨʝʤʝʥʥʳʡ ʵʢʦʣʦʛʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʙʘʣʘʥʩ ʚʦʜʦʩʙʦʨʥʳʭ ʧʣʦʱʘʜʝʡ, 

ʩʚʦʝʦʙʨʘʟʠʝ ʠʭ ʵʢʦʩʠʩʪʝʤ, ʦʮʝʥʠʪʴ ʪʨʦʬʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʦʧʨʝʜʝʣʠʪʴ 

ʦʩʦʙʝʥʥʦʩʪʠ ʦʭʨʘʥʳ. 

ʅʘʤʠ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʧʨʠʦʨʠʪʝʪʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʦʭʨʘʥʳ ʠ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʵʢʦʩʠʩʪʝʤ ʦʟʝʨ:  

ï ʫʤʝʥʴʰʝʥʠʝ ʧʦʩʪʫʧʣʝʥʠʷ ʚ ʚʦʜʦʝʤʳ ʠ ʚʦʜʦʪʦʢʠ ʙʘʩʩʝʡʥʦʚ ʦʟʝʨ 

ʙʠʦʛʝʥʥʳʭ ʠ ʜʨʫʛʠʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ;  

ï ʟʘʤʝʜʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ ʟʘʨʘʩʪʘʥʠʷ ʦʟʝʨ, ʠʭ ʦʙʤʝʣʝʥʠʷ, ʟʘʠʣʝʥʠʷ ʠ 

ʟʘʪʦʨʬʦʚʳʚʘʥʠʷ; 

ï ʧʦʜʜʝʨʞʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʠʭʪʠʦʬʘʫʥʳ ʠ ʬʣʦʨʳ ʦʟʝʨ; 

ï ʚʥʝʜʨʝʥʠʝ ʥʘ ʚʦʜʦʩʙʦʨʘʭ ʦʟʝʨ ʱʘʜʷʱʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʝ ʧʨʠʚʦʜʷʱʠʭ ʢ 

ʨʝʟʢʦʤʫ ʠʟʤʝʥʝʥʠʶ ʵʢʦʩʠʩʪʝʤ ʣʝʩʥʳʭ, ʣʫʛʦʚʳʭ ʠ ʠʥʳʭ ʧʣʦʱʘʜʝʡ. 

ɺʳʚʦʜʳ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʣʝʪʥʠʡ ʵʢʩʧʝʜʠʮʠʦʥʥʳʡ 

ʧʝʨʠʦʜ 2022ʛ. ʧʦʟʚʦʣʠʣʠ ʧʦʣʫʯʠʪʴ ʘʢʪʫʘʣʴʥʳʝ ʜʘʥʥʳʝ ʧʦ ʵʢʦʣʦʛʦ-

ʭʦʟʷʡʩʪʚʝʥʥʦʤʫ ʙʘʣʘʥʩʫ ʚʦʜʦʩʙʦʨʥʦʡ ʧʣʦʱʘʜʠ, ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʩʨʘʚʥʠʪʴ ʩ ʜʘʥʥʳʤʠ ʧʨʝʜʳʜʫʱʠʭ ʥʘʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʩʥʦʚʥʦʡ ʚʳʚʦʜ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʩʨʘʚʥʝʥʠʷ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ 

2018 ʠ 2021ʛʛ. ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʦʜʥʠʤ ʠʟ ʚʝʜʫʱʠʭ ʬʘʢʪʦʨʦʚ, ʦʢʘʟʳʚʘʶʱʠʭ 

ʚʣʠʷʥʠʝ ʥʘ ʫʨʦʚʝʥʴ ʪʨʦʬʠʠ ʦʟʝʨʘ, ʷʚʣʷʝʪʩʷ ʘʥʪʨʦʧʦʛʝʥʥʳʡ ʬʘʢʪʦʨ. ɸ ʠʤʝʥʥʦ, 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ ʠ ʩʝʣʠʪʝʙʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʥʘ ʚʦʜʦʩʙʦʨʥʳʭ 

ʧʣʦʱʘʜʷʭ ʚʦʜʦʝʤʘ, ʩ ʢʦʪʦʨʳʭ ʧʨʠʚʥʦʩʠʪʩʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʙʠʦʛʝʥʥʳʭ ʚʝʱʝʩʪʚ ʚ 

ʚʦʜʦʝʤ. 

ʉʦʚʨʝʤʝʥʥʘʷ ʵʢʦʩʠʩʪʝʤʘ ʠʟʫʯʘʝʤʦʛʦ ʦʟʝʨʘ ʠʩʧʳʪʳʚʘʝʪ ʙʦʣʴʰʠʝ 

ʥʝʛʘʪʠʚʥʳʝ ʠʟʤʝʥʝʥʠʷ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʵʢʦʣʦʛʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʤ ʙʘʣʘʥʩʦʤ 

ʚʦʜʦʩʙʦʨʥʦʛʦ ʙʘʩʩʝʡʥʘ, ʢʦʪʦʨʳʡ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʧʦʢʘʟʘʪʝʣʷʭ ʪʨʦʬʥʦʩʪʠ ʚʦʜʦʝʤʘ. 

ʋʨʦʚʝʥʴ ʪʨʦʬʠʠ ʤʝʜʣʝʥʥʦ, ʥʦ ʠʟʤʝʥʷʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʧʦʚʳʰʝʥʠʷ ʵʚʪʨʦʬʥʦʩʪʠ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ 20 ʣʝʪ. ɼʣʷ ʦʟʝʨʘ ʭʘʨʘʢʪʝʨʥʳ ʧʨʦʮʝʩʩʳ ʵʚʪʨʦʬʠʨʦʚʘʥʠʷ, 

ʢʦʪʦʨʳʝ ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʪʘʢʞʝ ʦʢʘʟʳʚʘʶʪ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʩʦʚʨʝʤʝʥʥʦʝ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʚʩʝ ʚʦʜʥʦʡ ʵʢʦʩʠʩʪʝʤʳ. 
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ON THE CURRENT ECOLOGICAL -ECONOMIC TERRITORY BALANCE AND 

PROTECTION OF DRAINLESS LAKE CATCHMENTS IN THE TRANS -URALS 
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Abstract. ʉhanges in qualitative characteristics of the catchment area of lakes affect the formation 

of modern geoecosystems of the reservoirs of the Trans-Urals studied over the course of 20 years. 

The information on the characteristics of the ecological and economic balance of the catchment area 

of lakes allows us to develop and adopt environmental protection and restoration measures. 
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ʨʝʩʫʨʩʦʚ, ʩʫʙʲʝʢʪʦʚ ʶʛʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ɺʳʧʦʣʥʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʠ ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʧʦ ʩʫʙʲʝʢʪʘʤ ʟʘ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʧʫʪʝʤ ʦʧʨʝʜʝʣʝʥʠʷ 

ʦʙ̡ʝʤʦʚ ʦʙʦʨʦʪʥʳʭ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚʦʜ ʠ ʩʙʨʦʩʦʚ ʟʘʛʨʷʟʥʝʥʠʡ ʚ ʚʦʜʥʳʝ 

ʦʙʲʝʢʪʳ. ʆʧʨʝʜʝʣʝʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʦʜʥʳʝ 

ʨʝʩʫʨʩʳ ʠ ʧʨʝʜʣʦʞʝʥʳ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʠʭ ʩʥʠʞʝʥʠʶ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ, ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ, ʭʦʟʷʡʩʪʚʝʥʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʝʛʠʦʥʦʚ.     

ɺʚʝʜʝʥʠʝ (ɸʢʪʫʘʣʴʥʦʩʪʴ ʠ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ) 

ɺ ʧʝʨʠʦʜ ʙʳʩʪʨʳʭ ʪʝʤʧʦʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ 

ʠ ʚ ʮʝʣʦʤ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ ʥʘʙʣʶʜʘʝʪʩʷ ʢʦʣʦʩʩʘʣʴʥʦʝ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ. ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʧʦʩʪʝʧʝʥʥʦ ʥʘʨʘʩʪʘʶʱʘʷ ʠ 

ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʘʷ ʥʘʛʨʫʟʢʘ, ʩʦ ʚʨʝʤʝʥʝʤ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʟʥʘʯʠʪʝʣʴʥʳʤ 

ʠʟʤʝʥʝʥʠʷʤ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʪʝʨʨʠʪʦʨʠʡ, ʚʧʣʦʪʴ ʜʦ ʧʦʷʚʣʝʥʠʷ 

ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʚ ʦʢʨʫʞʘʶʱʝʡ ʵʢʦʩʠʩʪʝʤʝ. 

ɺ ʚʠʜʫ ʩʢʘʟʘʥʥʦʛʦ ʚʩʪʘʝʪ ʦʩʪʨʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʟʫʯʝʥʠʷ ʬʠʟʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʪʝʨʨʠʪʦʨʠʠ, ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʨʝʤʝʥʥʦʛʦ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʚʣʘʛʦ- ʠ ʪʝʧʣʦ- ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ, 

ʚʢʣʶʯʘʷ ʠʟʫʯʝʥʠʝ ʨʘʜʠʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʘʢ ʙʘʟʦʚʳʭ ʠ 

ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʵʣʝʤʝʥʪʦʚ, ʬʦʨʤʠʨʫʶʱʠʭ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʪʝʨʨʠʪʦʨʠʠ ʠ ʚ ʮʝʣʦʤ ʢʦʤʬʦʨʪʥʦʩʪʴ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʜʣʷ ʦʙʱʝʩʪʚʘ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ, ʦʯʝʚʠʜʥʦ, ʯʪʦ ʧʦʣʥʦʮʝʥʥʦʝ ʠ ʚʩʝʩʪʦʨʦʥʥʝʝ ʠʟʫʯʝʥʠʝ ʧʨʠʨʦʜʥʦ-

ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʪʝʨʨʠʪʦʨʠʠ ʥʝ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʙʝʟ ʫʯʝʪʘ ʦʮʝʥʢʠ ʠʭ 

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʠʤʝʶʱʠʭ ʚʘʞʥʦʝ 

ʟʥʘʯʝʥʠʝ ʜʣʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʷʚʣʷʶʪʩʷ ʚʦʜʥʳʝ 

ʨʝʩʫʨʩʳ. ɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ʣʶʙʦʡ ʪʝʨʨʠʪʦʨʠʠ ʷʚʣʷʶʪʩʷ ʧʨʦʠʟʚʦʜʥʦʡ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʥʦʛʦʯʠʩʣʝʥʥʦʛʦ ʯʠʩʣʘ ʬʘʢʪʦʨʦʚ, ʨʝʰʘʶʱʘʷ ʨʦʣʴ ʠʟ ʢʦʪʦʨʳʭ, 

ʧʨʠʥʘʜʣʝʞʠʪ ʢʣʠʤʘʪʠʯʝʩʢʦʤʫ ʟʚʝʥʫ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʧʨʦʮʝʩʩʘ. ʇʨʠ ʵʪʦʤ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ ʠʩʧʦʣʴʟʫʝʤʳʭ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʳʝ 

ʚʦʜʳ, ʢʦʪʦʨʳʝ ʢʘʢ ʠʟʚʝʩʪʥʦ, ʬʦʨʤʠʨʫʝʪʩʷ ʟʘ ʩʯʝʪ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʠ ʧʦʜʟʝʤʥʦʛʦ 

ʩʪʦʢʘ.  
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ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ 

ʊʝʨʨʠʪʦʨʠʷ ʶʛʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʨʘʩʧʦʣʘʛʘʷʩʴ ʚ ʧʨʝʜʝʣʘʭ ʆʙʴ-

ʀʨʪʳʰʩʢʦʛʦ ʙʘʩʩʝʡʥʘ ʚ ʮʝʣʦʤ ʜʦʩʪʘʪʦʯʥʦ ʦʙʝʩʧʝʯʝʥʘ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʙʦʣʝʝ ʶʞʥʳʤʠ ʨʘʡʦʥʘʤʠ ʢʘʟʘʭʩʢʦʛʦ ʤʝʣʢʦʩʦʧʦʯʥʠʢʘ. ʆʜʥʘʢʦ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠ ʦʨʦʛʨʘʬʠʯʝʩʢʠʤʠ 

ʨʝʩʫʨʩʘʤʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʠʤʝʝʪ ʨʘʟʥʦʦʙʨʘʟʥʳʡ 

ʭʘʨʘʢʪʝʨ [1].   

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʙʦʣʝʝ ʚʦʟʚʳʰʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ɸʣʪʘʡʩʢʦʡ ʩʢʣʘʜʯʘʪʦʡ ʦʙʣʘʩʪʠ (ʜʦ 1000é1500 ʤʤ), ʛʜʝ ʥʘʯʠʥʘʝʪʩʷ 

ʩʪʦʢ ʦʩʥʦʚʥʳʭ ʧʨʠʪʦʢʦʚ ʆʙʠ ʠ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʳʭ ʩʢʣʦʥʘʭ ʋʨʘʣʘ (ʜʦ 800 ʤʤ), 

ʪʦʛʜʘ ʢʘʢ ʥʘ ʶʞʥʳʭ ʨʘʚʥʠʥʘʭ (ʶʛ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ) ʚʝʣʠʯʠʥʘ ʦʩʘʜʢʦʚ 

ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 300é450 ʤʤ. ʅʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʘʪʤʦʩʬʝʨʥʳʭ 

ʦʩʘʜʢʦʚ, ʥʘʨʷʜʫ ʩ ʨʘʟʥʦʦʙʨʘʟʥʳʤ ʨʝʣʴʝʬʦʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʧʨʠʤʝʨʥʦ ʩʭʦʞʠʝ 

ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʩʦʟʜʘʶʪ ʨʘʟʥʳʝ ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʦʢʘ. 

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʢʘʞʜʦʛʦ ʩʫʙʲʝʢʪʘ ʦʮʝʥʠʚʘʶʪʩʷ ʦʙʱʠʤ 

ʩʨʝʜʥʝʛʦʜʦʚʳʤ ʩʪʦʢʦʤ ʨʝʢ ʪʝʨʨʠʪʦʨʠʠ ʩʦʩʪʦʷʱʝʛʦ ʠʟ ʤʝʩʪʥʦʛʦ, ʬʦʨʤʠʨʫʝʤʦʛʦ 

ʚ ʧʨʝʜʝʣʘʭ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʯʘʩʪʠ ʨʝʯʥʦʛʦ ʙʘʩʩʝʡʥʘ ʠ ʪʨʘʥʟʠʪʥʦʛʦ 

ʩʦʩʪʘʚʣʷʶʱʠʭ. ɺʝʣʠʯʠʥʘ ʠ ʭʘʨʘʢʪʝʨ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʪʝʨʨʠʪʦʨʠʠ, ʚʨʝʤʝʥʥʘʷ 

ʠʟʤʝʥʯʠʚʦʩʪʴ ʤʝʩʪʥʦʛʦ ʩʪʦʢʘ ʟʘʚʠʩʠʪ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʪ ʬʠʟʠʢʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʦʪ ʩʪʨʦʝʥʠʷ 

ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʚ ʚʦʟʚʳʰʝʥʥʳʭ ʨʘʡʦʥʘʭ (ʚ 3 ʠ 5 

ʨʘʟʘ ʙʦʣʴʰʝ ʯʝʤ ʥʘ ʨʘʚʥʠʥʝ) ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʝ ʟʥʘʯʝʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʩʫʙ̡ʝʢʪʦʚ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʨʝʜʝʣʘʭ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʠʤʝʶʪ ʩʦʧʦʩʪʘʚʠʤʳʝ ʚʝʣʠʯʠʥʳ ʩ ʩʫʙʲʝʢʪʘʤʠ, ʨʘʩʧʦʣʦʞʝʥʥʳʤʠ ʥʘ ʨʘʚʥʠʥʥʳʭ 

ʫʯʘʩʪʢʘʭ (ʨʠʩ. 1). ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʤ, ʯʪʦ ʥʘ ʚʦʟʚʳʰʝʥʥʳʭ ʨʘʡʦʥʘʭ ʚʦʜʥʳʝ 

ʨʝʩʫʨʩʳ ʬʦʨʤʠʨʫʶʪʩʷ ʪʦʣʴʢʦ ʟʘ ʩʯʝʪ ʤʝʩʪʥʦʛʦ ʩʪʦʢʘ, ʪʦʛʜʘ ʢʘʢ ʨʘʚʥʠʥʥʳʝ 

ʫʯʘʩʪʢʠ (ʶʛ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ) ʦʩʥʦʚʥʦʡ ʩʪʦʢ ʧʦʩʪʫʧʘʝʪ ʩ ʚʳʰʝʣʝʞʘʱʝʡ 

ʪʝʨʨʠʪʦʨʠʠ ʚ ʚʠʜʝ ʪʨʘʥʟʠʪʥʦʛʦ ʧʦʪʦʢʘ [2]. 

 
ʈʠʩʫʥʦʢ 1 ï ʇʦʢʘʟʘʪʝʣʠ ʩʨʝʜʥʠʭ ʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʩʫʙʲʝʢʪʦʚ ʶʛʘ 

ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʢʤį/ʛʦʜ 
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ɺʘʞʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʧʨʠ ʠʟʫʯʝʥʠʠ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʷʚʣʷʝʪʩʷ ʧʦʢʘʟʘʪʝʣʴ ʚʦʜʦʦʙʝʩʧʝʯʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ. ɺʩʣʝʜʩʪʚʠʝ 

ʙʦʣʴʰʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʩʪʦʢʘ ʩʫʙʲʝʢʪʳ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʠʤʝʶʪ 

ʨʘʟʥʳʡ ʫʨʦʚʝʥʴ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ (ʨʠʩ 2). 

 
ʈʠʩʫʥʦʢ 2 ï ʇʦʢʘʟʘʪʝʣʠ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʩʫʙʲʝʢʪʦʚ ʶʛʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʥʘ 

2020 ʛʦʜ, ʪʳʩ. ʤ3/ ʛʦʜ 

ɸʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ (ʨʠʩ. 2) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʥʘʣʠʯʠʝ 

ʚʳʩʦʢʠʭ ʩʨʝʜʥʝʨʝʛʠʦʥʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʚ 1,2-1,3 ʨʘʟʘ ʧʨʝʚʳʰʘʶʱʠʭ 

ʩʨʝʜʥʝʨʦʩʩʠʡʩʢʠʝ, ʧʦ ʨʷʜʫ ʪʝʨʨʠʪʦʨʠʡ ʶʛʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ, ʪʘʢʠʭ ʢʘʢ 

ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ, ʊʦʤʩʢʘʷ ʠ ʊʶʤʝʥʩʢʘʷ ʦʙʣʘʩʪʠ. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʳʩʦʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʨʘʡʦʥʦʚ ʚ ʤʘʣʦʚʦʜʥʳʝ ʛʦʜʳ 

ʩʦʟʜʘʝʪʩʷ ʥʘʧʨʷʞʝʥʥʘʷ ʚʦʜʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ. 

ʀʤʝʶʱʘʷʩʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʥʘʣʠʯʠʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ 

ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʩʫʙʲʝʢʪʦʚ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʳʡ 

ʧʦʪʝʥʮʠʘʣ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʩʧʦʩʦʙʥʦʩʪʴ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʙʝʟ ʫʱʝʨʙʘ ʜʣʷ 

ʩʝʙʷ ʦʪʜʘʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʨʝʩʫʨʩʳ ʚ ʨʘʤʢʘʭ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʨʝʛʠʦʥʘ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʠ ʥʝʛʘʪʠʚʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʩ ʫʯʝʪʦʤ 

ʩʦʙʣʶʜʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʢʦʥʮʝʧʮʠʡ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠʨʦʜʳ ʠ ʦʙʱʝʩʪʚʘ.  

ʉʪʝʧʝʥʴ ʦʙʱʝʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʠʩʧʦʣʴʟʫʶ ʧʦʢʘʟʘʪʝʣʴ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡʩʷ ʦʙʱʠʤ ʦʙʲʝʤʦʤ 

ʟʘʙʦʨʘ ʩʚʝʞʝʡ ʚʦʜʳ ʠ ʦʙʲʝʤʦʤ ʚʦʜʦʦʪʚʝʜʝʥʠʷ. ʇʨʠ ʵʪʦʤ ʦʙʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʠ ʩʪʝʧʝʥʴ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʩʠʣ ʪʝʨʨʠʪʦʨʠʠ ʥʘ 

ʦʢʨʫʞʘʶʱʝʶ ʩʨʝʜʫ ʚ ʮʝʣʦʤ ʜʘʶʪ ʦʮʝʥʢʫ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʚʦʜʥʳʝ 

ʵʢʦʩʠʩʪʝʤʳ, ʪʦ ʝʩʪʴ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ ʧʘʨʘʤʝʪʨʳ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ [3]. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʚʨʝʤʝʥʥʦʡ ʜʠʥʘʤʠʢʠ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʚ ʨʘʟʨʝʟʝ ʩʫʙʲʝʢʪʦʚ ʬʝʜʝʨʘʮʠʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʝʛʠʦʥʘ, ʙʳʣʘ 

ʧʨʦʠʟʚʝʜʝʥʘ ʦʮʝʥʢʘ ʦʙʲʝʤʦʚ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʠ ʦʪʚʝʜʝʥʠʷ ʩʪʦʯʥʳʭ ʚʦʜ (ʦʙʲʝʤ 
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ʩʙʨʦʩʘ ʟʘʛʨʷʟʥʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ) ʟʘ 2000-2020 ʛʛ., ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʦʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ (ʪʘʙʣ. 1)  
ʊʘʙʣʠʮʘ 1 ï ʉʨʘʚʥʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʠ ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʚ ʩʫʙʲʝʢʪʘʭ ʶʛʘ 

ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ 

ʉʫʙʲʝʢʪʳ (ʦʙʣʘʩʪʠ, ʢʨʘʷ, 

ʨʝʩʧʫʙʣʠʢʠ, ʥʘʮʠʦʥʘʣʴʥʳʝ ʦʢʨʫʛʘ) 

ʇʦʢʘʟʘʪʝʣʠ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʚʦʜʦʦʪʚʝʜʝʥʠʷ  

(ʩʙʨʦʩ ʟʘʛʨʷʟʥʝʥʥʳʭ 

ʩʪʦʯʥʳʭ ʚʦʜ ʚ 

ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʥʳʝ 

ʦʙʲʝʢʪʳ), ʤʣʥ. ʤ3 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʚʝʞʝʡ 

ʚʦʜʳ,  

ʤʣʥ. ʤ3 

ʦʙʲʝʤ ʦʙʦʨʦʪʥʦʡ ʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʚʦʜʳ, 

ʤʣʥ. ʤ3 

2010 2020 2010 2020 2010 2020 

ʂʫʨʛʘʥʩʢʘʷ ʦʙʣʘʩʪʴ 62 44 353 290 50 32 

ʊʶʤʝʥʩʢʘʷ ʦʙʣʘʩʪʴ (ʙ/ʦ) 404 424 1230 1340 103 83 

ʉʚʝʨʜʣʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 990 646 13297 9772 763 556 

ʏʝʣʷʙʠʥʩʢʘʷ ʦʙʣʘʩʪʴ 868 991 9210 7228 845 211 

ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ 8 6 16 9 0,3 0,4 

ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ 340 353 859 772 15 13 

ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 1751 1477 4524 4654 700 262 

ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ 676 541 978 748 107 83 

ʆʤʩʢʘʷ ʦʙʣʘʩʪʴ 258 180 1202 694 177 126 

ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ 531 332 882 804 14 181 

 

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ ʟʘ ʧʦʩʣʝʜʥʝʝ 

ʜʝʩʷʪʠʣʝʪʠʝ ʧʦʢʘʟʘʣ, ʯʪʦ ʩʦʛʣʘʩʥʦ ʠʩʩʣʝʜʫʝʤʳʤ ʧʦʢʘʟʘʪʝʣʷʤ ʩʠʪʫʘʮʠʷ ʧʦ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʶ ʚ ʨʝʛʠʦʥʝ ʥʝ ʨʘʚʥʦʟʥʘʯʥʘ [4]. ʊʘʢ, ʚ ʩʫʙʲʝʢʪʘʭ ɿʘʧʘʜʥʦʡ 

ʉʠʙʠʨʠ, ʪʘʢʠʭ ʢʘʢ ʊʶʤʝʥʩʢʘʷ ʠ ʏʝʣʷʙʠʥʩʢʘʷ ʦʙʣʘʩʪʠ ʦʪʤʝʯʘʝʪʩʷ 

ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʩʦʚʦʢʫʧʥʳʭ ʦʙʲʝʤʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʩʚʝʞʝʡ ʚʦʜʳ ʚ 

ʩʨʝʜʥʝʤ ʥʘ 7%, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʟʘ ʩʯʝʪ ʨʦʩʪʘ ʧʦʢʘʟʘʪʝʣʷ ʟʘʙʦʨʘ ʚʦʜʳ ʠʟ 

ʚʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʇʦ ʦʩʪʘʣʴʥʳʤ ʩʫʙʲʝʢʪʘʤ ʶʛʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʚ ʮʝʣʦʤ 

ʦʪʤʝʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʩʦʢʨʘʱʝʥʠʷ ʦʙʲʝʤʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʝʞʝʡ ʚʦʜʳ, ʥʘ 15%. 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʦʙʲʝʤʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʝʞʝʡ ʚʦʜʳ ʦʪʤʝʯʘʝʪʩʷ ʚ 

ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦʯʪʠ ʚ 1,6 ʨʘʟʘ. ʏʫʪʴ ʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ 

ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʉʚʝʨʜʣʦʚʩʢʦʡ, ʂʫʨʛʘʥʩʢʦʡ ʠ ʆʤʩʢʦʡ ʦʙʣʘʩʪʷʭ.  

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʲʝʤʦʚ ʦʙʦʨʦʪʥʦʡ ʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʫʝʤʦʡ ʚʦʜʳ ʚ ʮʝʣʦʤ ʧʦ ʨʝʛʠʦʥʫ ʧʨʦʠʟʦʰʣʦ ʩʥʠʞʝʥʠʝ 

ʧʦʯʪʠ ʥʘ 19% ʟʘ ʩʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ ʂʫʨʛʘʥʩʢʦʡ (ʧʦʯʪʠ ʥʘ 10%), ʉʚʝʨʜʣʦʚʩʢʦʡ (ʥʘ 

26%), ʏʝʣʷʙʠʥʩʢʦʡ (ʥʘ 21%) ʠ ʆʤʩʢʦʡ (ʥʘ 42%) ʦʙʣʘʩʪʝʡ. ʉʦʚʦʢʫʧʥʳʡ 

ʧʦʢʘʟʘʪʝʣʴ ʨʘʟʤʝʨʘ ʩʙʨʦʩʘ ʟʘʛʨʷʟʥʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʥʳʝ 

ʠʩʪʦʯʥʠʢʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʝʛʠʦʥʘ ʩʦʢʨʘʪʠʣʩʷ ʥʘ 44%. ʆʪʨʘʜʥʦ, ʯʪʦ ʚ 

ʫʤʝʥʴʰʝʥʠʠ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʝʩʪʴ ʜʦʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʩʫʙʲʝʢʪʦʚ ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ ʠ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ. ɺʝʩʴʤʘ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʫʚʝʣʠʯʝʥʠʝ, ʧʦʯʪʠ ʚ 13 ʨʘʟ, ʦʪʤʝʯʝʥʦ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʩʙʨʦʩʘ ʟʘʛʨʷʟʥʝʥʥʳʭ 

ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʩʥʠʞʝʥʠʝ ʩʙʨʦʩʘ ʟʘʛʨʷʟʥʝʥʠʠ ʚ 

ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʥʳʝ ʠʩʪʦʯʥʠʢʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʨʝʜʳʜʫʱʠʤ ʧʝʨʠʦʜʦʤ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʙʲʝʤʳ ʩʙʨʦʩʘ ʩʦʭʨʘʥʷʶʪʩʷ ʚ ʉʚʝʨʜʣʦʚʩʢʦʡ ʠ 

ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʷʭ.  
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ʇʦ ʧʦʢʘʟʘʪʝʣʶ ʦʙʲʝʤʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʙʦʨʦʪʥʦʡ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʠʩʧʦʣʴʟʫʝʤʦʡ ʚʦʜʳ ʚ ʮʝʣʦʤ ʧʦ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʘʙʣʶʜʘʝʪʩʷ 

ʩʥʠʞʝʥʠʝ ʥʘ 19%. ɿʥʘʯʠʪʝʣʴʥʦʝ ʩʥʠʞʝʥʠʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʦʩʪʘʣʴʥʳʤʠ ʩʫʙʲʝʢʪʘʤʠ, 

ʧʦʯʪʠ ʚ ʜʚʘ ʨʘʟʘ, ʧʨʦʠʟʦʰʣʦ ʈʝʩʧʫʙʣʠʢʝ ɸʣʪʘʡ ʠ ʆʤʩʢʦʡ ʦʙʣʘʩʪʠ. ʋʚʝʣʠʯʝʥʠʝ 

ʦʙʲʝʤʦʚ ʦʙʦʨʦʪʥʦʡ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʫʝʤʦʡ ʚʦʜʳ ʟʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʝ 

ʜʝʩʷʪʠʣʝʪʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʊʶʤʝʥʩʢʦʡ ʠ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʷʭ ʥʘ 9 ʠ 3% 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ɺʳʚʦʜʳ 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʘʥʘʣʠʟ ʠʟʤʝʥʝʥʠʷ ʩʪʨʫʢʪʫʨʳ ʚʦʜʦʧʪʨʝʙʣʝʥʠʷ ʠ 

ʚʦʜʦʦʪʚʝʜʝʥʠʷ ʩ ʫʯʝʪʦʤ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʨʝʛʠʦʥʦʚ ʶʛʘ 

ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʜʦʣʞʥʳ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ ʦʮʝʥʢʠ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʪʝʨʨʠʪʦʨʠʠ ʠ ʦʙʱʝʡ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʦʙʩʪʘʥʦʚʢʠ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʤ ʢʦʤʧʣʝʢʩʝ ʪʝʨʨʠʪʦʨʠʠ [5].  

ʉʦʚʤʝʩʪʥʘʷ ʦʮʝʥʢʘ ʧʦʢʘʟʘʪʝʣʝʡ ʩʨʝʜʥʠʭ ʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʩʫʙʲʝʢʪʦʚ ʶʛʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʠ ʠʭ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦʟʚʦʣʷʝʪ 

ʚʳʷʚʠʪʴ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʳʡ ʧʦʪʝʥʮʠʘʣ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʡ ʩʧʦʩʦʙʥʦʩʪʴ 

ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ ʙʝʟ ʫʱʝʨʙʘ ʜʣʷ ʩʝʙʷ ʦʪʜʘʚʘʪʴ ʥʝʦʙʭʦʜʠʤʳʝ ʨʝʩʫʨʩʳ ʚ ʨʘʤʢʘʭ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʝʛʠʦʥʘ. 

ʋʚʝʣʠʯʝʥʠʝ ʩʙʨʦʩʘ ʟʘʛʨʷʟʥʝʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʶʛʘ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʟʘ 

ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ɸʣʪʘʡ ʠ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʠ, ʯʪʦ 

ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʦʢʨʫʞʘʶʱʝʡ ʵʢʦʩʠʩʪʝʤʝ. ʋʤʝʥʴʰʝʥʠʝ 

ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʤʦʞʥʦ ʜʦʩʪʠʯʴ ʥʝ ʪʦʣʴʢʦ 

ʧʫʪʝʤ ʫʣʫʯʰʝʥʠʷ ʩʪʝʧʝʥʠ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ, ʥʦ ʠ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʦʚ 

ʦʙʦʨʦʪʥʦʡ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʠʩʧʦʣʴʟʫʝʤʦʡ ʚʦʜʳ. 
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ɺʆɼʅʓɽ ʀ ʕʂʆʃʆɻʀʏɽʉʂʀɽ ʇʈʆɹʃɽʄʓ ɺ ɹɸʉʉɽʁʅɽ ʈɽʂʀ 

ʋʈɸʃ ʀ ʀʍ ʈɽʐɽʅʀɽ 

ʅʝʩʪʝʨʝʥʢʦ ʖ.ʄ., ʅʝʩʪʝʨʝʥʢʦ ʄ.ʖ., ʉʦʣʦʤʘʪʠʥ ʅ.ɺ., ʍʘʣʠʥ ɸ.ɺ., ʌʝʜʶʥʠʥ ʉ.ɸ.  

ʆʨʝʥʙʫʨʛʩʢʠʡ ʬʝʜʝʨʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʋʨʆ ʈɸʅ, ʆʨʝʥʙʫʨʛ, ʈʦʩʩʠʷ 

ʝ-mail: geoecol-onc@mail.ru 

ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʦʚʘʥʳ ʧʨʠʨʦʜʥʳʝ ʬʘʢʪʦʨʳ, ʚʣʠʷʶʱʠʝ ʥʘ ʨʝʞʠʤ ʚʦʜʥʦʛʦ ʩʪʦʢʘ ʩʪʝʧʥʦʡ ʨ. 

ʋʨʘʣ. ʀʥʪʝʥʩʠʚʥʦʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ ʠ ʝʛʦ ʠʟʤʝʥʯʠʚʦʩʪʴ ʥʘ ʚʦʜʦʩʙʦʨʝ 

ʠʟʤʝʥʷʶʪ ʝʛʦ ʩʪʦʢ ʧʦ ʩʝʟʦʥʘʤ ʛʦʜʘ. ʉ ʣʠʰʝʥʥʳʭ ʜʝʨʥʠʥʳ ʩʪʝʧʥʳʭ ʙʠʦʮʝʥʦʟʦʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ ʠ ʫʤʝʥʴʰʘʝʪʩʷ ʧʠʪʘʥʠʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. ʆʩʝʥʥʷʷ ʧʘʭʦʪʘ ʫʚʝʣʠʯʠʚʘʝʪ 

ʟʘʧʘʩʳ ʚʣʘʛʠ ʚ ʧʦʯʚʝ ʠ ʫʤʝʥʴʰʘʝʪ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʩʪʦʢʘ ʨʝʢ ʚ 

ʤʘʣʦʚʦʜʥʳʡ ʤʝʞʝʥʥʳʡ ʧʝʨʠʦʜ ʥʝʦʙʭʦʜʠʤʦ ʫʚʝʣʠʯʠʪʴ ʟʘʨʝʛʫʣʠʨʦʚʘʥʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʩʪʦʢʘ ʥʘ ʠʭ ʚʦʜʦʩʙʦʨʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʥʳʡ ʩʪʦʢ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ, ʚʦʜʦʩʙʦʨ, ʨ. ʋʨʘʣ 

 

ʈʝʢʘ ʋʨʘʣ ʧʨʦʪʝʢʘʝʪ ʧʦ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ. ɺ 

ʈʦʩʩʠʠ ʙʘʩʩʝʡʥ ʨʝʢʠ ʨʘʩʧʦʣʦʞʝʥ ʚ ʏʝʣʷʙʠʥʩʢʦʡ ʠ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʷʭ ʠ ʚ 

ɹʘʰʢʦʨʪʦʩʪʘʥʝ. 

ʆʙʱʘʷ ʜʣʠʥʘ ʨʝʢʠ 2534 ʢʤ, ʧʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ 231000 ʢʤ2. ʅʘ ʪʝʨʨʠʪʦʨʠʠ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʝʝ ʜʣʠʥʘ 1450 ʢʤ, ʧʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ 121900 ʢʤ2 (53%), 

ʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʘʟʘʭʩʪʘʥʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ï 1084 ʠ 109100 ʢʤ2 (47%). ʇʨʠ 

ʙʦʣʴʰʦʡ ʜʣʠʥʝ ʦʥ ʤʘʣʦʚʦʜʝʥ, ʦʩʦʙʝʥʥʦ ʚ ʤʝʞʝʥʥʳʡ ʧʝʨʠʦʜ. ʀʟ ʈʦʩʩʠʠ ʚ 

ʂʘʟʘʭʩʪʘʥ ʧʦ ʨ. ʋʨʘʣ ʧʦʩʪʫʧʘʝʪ ʚ ʩʨʝʜʥʝʤ 10 ʢʤ3 ʚ ʛʦʜ, ʘ ʚ ʂʘʩʧʠʡ 8,7 ʢʤ3. ɺ 

ʈʝʩʧʫʙʣʠʢʝ ʂʘʟʘʭʩʪʘʥ ʯʘʩʪʴ ʝʛʦ ʩʪʦʢʘ ʩʙʨʘʩʳʚʘʝʪʩʷ ʚ ʙʝʩʩʪʦʯʥʫʶ ʧʦʣʫʧʫʩʪʳʥʶ 

ʧʦ ʂʫʰʫʤʩʢʦʤʫ ʢʘʥʘʣʫ. ɺ ʩʚʷʟʠ ʩ ʜʝʬʠʮʠʪʥʦʩʪʴʶ ʚʦʜʳ ʤʝʞʜʫ ʩʪʨʘʥʘʤʠ ʯʘʩʪʦ 

ʚʦʟʥʠʢʘʶʪ ʢʦʥʬʣʠʢʪʳ ʧʦ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʝʛʦ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʙʘʩʩʝʡʥʘ ʨ. ʋʨʘʣ ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʝʧʥʦʡ ʠ ʩʫʭʦʩʪʝʧʥʦʡ ʟʦʥʘʭ 

ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʰʣʠʚʦʛʦ ʠ ʩʫʭʦʛʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʢʣʠʤʘʪʘ ʖʛʦ-ɺʦʩʪʦʢʘ 

ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ. ɼʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʦʜʥʦʛʦ ʩʪʦʢʘ ʨ. ʋʨʘʣ ʚʘʞʥʳ 

ʢʣʠʤʘʪ ʠ ʝʛʦ ʠʟʤʝʥʝʥʠʷ. ʇʦ ʥʘʰʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʚ 1887-2020 ʛʛ. ʢʣʠʤʘʪ ʙʳʣ 

ʮʠʢʣʠʯʝʥ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ ʧʦ ʩʨʝʜʥʠʤ ʛʦʜʦʚʳʤ ʘʪʤʦʩʬʝʨʥʳʤ ʦʩʘʜʢʘʤ 30-

40 ʣʝʪ [1]. 

ʊʨʝʥʜʳ ʛʦʜʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʦʟʜʫʭʘ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʦʥʘ ʧʦʩʪʝʧʝʥʥʦ 

ʧʦʚʳʰʘʝʪʩʷ. ɺ 1887 ʛʦʜʫ ʩʨʝʜʥʷʷ ʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʙʳʣʘ +3,2 ʦʉ. 

ʇʦʚʳʰʘʷʩʴ ʚ ʩʨʝʜʥʝʤ ʥʘ 0,0185 ʦʉ ʚ ʛʦʜ, ʢ 2020 ʛʦʜʫ ʫʚʝʣʠʯʠʣʘʩʴ ʜʦ +5,7 ʦʉ. 

ɺ ʪʝʯʝʥʠʝ ʛʦʜʘ ʙʳʩʪʨʝʝ ʠʟʤʝʥʷʝʪʩʷ ʚ ʩʪʦʨʦʥʫ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ ʚ ʦʩʝʥʥʝ-ʟʠʤʥʝʤ ʧʝʨʠʦʜʝ (ʦʢʪʷʙʨʴ ï ʤʘʨʪ) ʚ ʩʨʝʜʥʝʤ ʥʘ 0,0238 ʦʉ ʚ ʛʦʜ. 

ɿʘ 134 ʛʦʜʘ ʩʦʛʣʘʩʥʦ ʣʠʥʝʡʥʦʤʫ ʪʨʝʥʜʫ ʦʥʘ ʧʦʚʳʩʠʣʘʩʴ ʥʘ 3,2 ʦʉ ʩʦ ʩʨʝʜʥʠʭ -8,8 
ʦʉ ʚ 1887 ʛʦʜʫ ʜʦ -5,6 ʦʉ ʢ 2020 ʛʦʜʫ. ɺ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʦʩʥʦʚʥʳʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ ʚ ʤʘʝ - ʠʶʣʝ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʳʰʘʣʘʩʴ ʚ 

2 ʨʘʟʘ ʤʝʜʣʝʥʥʝʝ ʩʦ ʩʢʦʨʦʩʪʴʶ 0,0089 ʦʉ ʩ +18,5 ʦʉ ʚ 1887 ʛʦʜʫ ʜʦ +19,7 ʦʉ ʢ 2020 

ʛʦʜʫ. ʆʜʥʘʢʦ, ʩ 2000 ʛʦʜʘ ʪʝʤʧʳ ʨʦʩʪʘ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ 

ʚʝʛʝʪʘʮʠʦʥʥʦʤ ʧʝʨʠʦʜʝ ʚʦʟʨʦʩʣʠ ʚ 5 ʨʘʟ ʜʦ 0,045 ʦʉ ʚ ʛʦʜ, ʫʚʝʣʠʯʠʚ ʝʝ ʟʘ 20 ʣʝʪ 

ʥʘ 0,9 Áʉ ʚ ʩʨʝʜʥʝʤ ʜʦ 20,3 ʦʉ ʚ 2020 ʛʦʜʫ. 
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ɺʳʩʦʢʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʖʞʥʦʛʦ ʋʨʘʣʘ ʪʝʧʣʦʤ ʫʚʝʣʠʯʠʚʘʝʪ ʟʥʘʯʠʤʦʩʪʴ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠ ʠʟʤʝʥʝʥʠʡ ʚ ʥʠʭ ʜʣʷ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʠ ʙʠʦʩʬʝʨʳ 

ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʦʚ. ʃʠʥʝʡʥʳʡ ʪʨʝʥʜ ʛʦʜʦʚʳʭ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʧʦʢʘʟʳʚʘʝʪ 

ʠʟʤʝʥʝʥʠʷ ʚ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʠʤʠ ʖʞʥʦʛʦ ʋʨʘʣʘ. ɿʘ 134 ʛʦʜʘ ʚ ʛ. ʆʨʝʥʙʫʨʛʝ 

ʩʨʝʜʥʷʷ ʤʥʦʛʦʣʝʪʥʷʷ ʛʦʜʦʚʘʷ ʥʦʨʤʘ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʫʤʝʥʴʰʠʣʠʩʴ ʥʘ 24 

ʤʤ, ʯʪʦ ʥʘ 6,4% ʤʝʥʴʰʝ ʠʭ ʢʦʣʠʯʝʩʪʚʘ ʚ ʥʘʯʘʣʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʝʨʠʦʜʘ. 

ɼʣʷ ʩʪʝʧʝʡ ʚʦʜʦʜʝʬʠʮʠʪʥʦʛʦ ʖʞʥʦʛʦ ʋʨʘʣʘ ʚʘʞʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʧʦ ʧʝʨʠʦʜʘʤ ʛʦʜʘ. ʂʣʠʤʘʪʠʯʝʩʢʘʷ ʥʦʨʤʘ   ʘʪʤʦʩʬʝʨʥʳʭ 

ʦʩʘʜʢʦʚ ʚ ʦʢʪʷʙʨʝ - ʤʘʨʪʝ ʟʘ 134 ʛʦʜʘ ʫʤʝʥʴʰʠʣʦʩʴ ʥʘ 9 ʤʤ (-5,2%) ʠ ʢ 2020 ʛ. 

ʩʨʝʜʥʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʦʩʝʥʥʝ-ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ ʩʥʠʟʠʣʘʩʴ ʜʦ 

164 ʤʤ/ʛʦʜ. ʆʜʥʘʢʦ ʦʥʠ ʫʤʝʥʴʰʘʣʠʩʴ ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʩʨʝʜʥʠʝ ʛʦʜʦʚʳʝ, 

ʫʚʝʣʠʯʠʚʘʷ ʠʭ ʜʦʣʶ ʚ ʛʦʜʦʚʦʤ ʙʘʣʘʥʩʝ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. ɺ ʨʝʞʠʤʝ 

ʚʳʧʘʜʝʥʠʷ ʦʩʝʥʥʝ-ʟʠʤʥʠʭ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʚʳʷʚʣʝʥʘ ʮʠʢʣʠʯʥʦʩʪʴ. ɺ 1887ï

1912 ʛʛ. ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʚ ʦʢʪʷʙʨʝ-ʤʘʨʪʝ ʚʳʧʘʜʘʣʦ ʤʝʥʴʰʝ ʢʣʠʤʘʪʠʯʝʩʢʦʡ 

ʥʦʨʤʳ. ɺ 1913ï1920 ʛʛ. ʣʠʥʠʠ ʪʨʝʥʜʦʚ 5 ʠ 6 ʩʪʝʧʝʥʠ ʥʘʭʦʜʠʣʠʩʴ ʚʳʰʝ ʣʠʥʝʡʥʦʛʦ 

ʪʨʝʥʜʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʛʦ ʢʣʠʤʘʪ ʦʩʝʥʥʝ-ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ. ɺ 1921-1968 ʛʛ. 

ʢʦʣʠʯʝʩʪʚʦ ʦʩʝʥʥʝ-ʟʠʤʥʠʭ ʦʩʘʜʢʦʚ ʚʳʧʘʜʘʣʦ ʤʝʥʴʰʝ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʥʦʨʤʳ, ʘ ʚ 

ʧʦʩʣʝʜʫʶʱʠʡ ʧʝʨʠʦʜ ʜʦ 2004 ʛ. ʙʦʣʴʰʝ ʥʦʨʤʳ. ɺ 2005-2020 ʛʛ.  ʠʭ ʢʦʣʠʯʝʩʪʚʦ 

ʙʣʠʟʢʦ ʢ ʥʦʨʤʝ. 

ɸʥʘʣʠʟ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʚʝʛʝʪʘʮʠʠ ʩʪʝʧʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʨʘʥʥʠʭ 

ʷʨʦʚʳʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʥʘ ʖʞʥʦʤ ʋʨʘʣʝ ʚ ʤʘʝ-ʠʶʣʝ 1887ï2020 ʛʛ. 

ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʦʚ ʫʤʝʥʴʰʘʣʠʩʴ ʥʘ 0,1321 

ʤʤ/ʛʦʜ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʟʘ 134 ʛʦʜʘ ʦʥʠ ʩʦʢʨʘʪʠʣʠʩʴ ʥʘ 18 ʤʤ (-15%) ʠ ʢ 2020 ʛʦʜʫ 

ʠʭ ʢʦʣʠʯʝʩʪʚʦ ʫʤʝʥʴʰʠʣʦʩʴ ʜʦ 104 ʤʤ/ʛʦʜ. ɸʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʵʪʦʛʦ ʧʝʨʠʦʜʘ 

ʚʝʛʝʪʘʮʠʠ ʩʪʝʧʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʷʨʦʚʳʭ ʟʝʨʥʦʚʳʭ ʢʫʣʴʪʫʨ ʩʥʠʞʘʣʠʩʴ ʥʘ 9% 

ʙʳʩʪʨʝʝ, ʯʝʤ ʛʦʜʦʚʦʝ ʠʭ ʢʦʣʠʯʝʩʪʚʦ, ʠ ʥʘ 10% ʦʩʝʥʥʝ-ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ. 

ɿʥʘʯʠʪʝʣʴʥʦ ʫʤʝʥʴʰʠʣʘʩʴ ʠʭ ʜʦʣʷ ʚ ʩʨʝʜʥʝʤ ʛʦʜʦʚʦʤ ʙʘʣʘʥʩʝ ʘʪʤʦʩʬʝʨʥʳʭ 

ʦʩʘʜʢʦʚ. ʀʟʤʝʥʠʣʠʩʴ ʫʩʣʦʚʠʷ ʜʣʷ ʨʘʩʪʝʥʠʡ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʣʝʪʥʝʛʦ ʩʪʦʢʘ ʚ 

ʨʝʯʥʫʶ ʩʝʪʴ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʫʤʝʥʴʰʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʥʘ ʖʞʥʦʤ ʋʨʘʣʝ ʫʩʠʣʠʚʘʝʪʩʷ ʘʨʠʜʠʟʘʮʠʷ ʢʣʠʤʘʪʘ ʩʪʝʧʝʡ. 

ʉʝʚʝʨʥʘʷ ʠ ʶʞʥʘʷ ʛʨʘʥʠʮʳ ʩʪʝʧʥʦʡ ʟʦʥʳ ʩʤʝʱʘʶʪʩʷ ʚ ʙʦʣʝʝ ʚʳʩʦʢʠʝ ʰʠʨʦʪʳ 

[2]. ʉ 2000 ʛʦʜʘ ʠʜʝʪ ʮʠʢʣ ʫʤʝʥʴʰʝʥʥʳʭ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʩ ʧʦʚʳʰʝʥʠʝʤ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʛʦʜʘ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ ʨʝʯʥʦʡ ʩʪʦʢ ʠ ʥʘʧʦʣʥʷʝʤʦʩʪʴ 

ʚʦʜʦʭʨʘʥʠʣʠʱ. 

ɺ ʩʣʦʞʠʚʰʠʭʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ ʥʘʙʣʶʜʘʝʪʩʷ 

ʙʦʣʴʰʦʝ ʢʦʣʝʙʘʥʠʝ ʩʪʦʢʘ ʨ. ʋʨʘʣ ʠʟ ʈʦʩʩʠʠ ʚ ʩʦʩʝʜʥʶʶ ʈʝʩʧʫʙʣʠʢʫ ʂʘʟʘʭʩʪʘʥ. 

ʆʜʥʘʢʦ ʚ ʤʝʞʝʥʴ ʦʥʦ ʥʝʟʥʘʯʠʪʝʣʴʥʦ ʟʘ ʩʯʝʪ ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʩʙʨʦʩʘ ʚʦʜʳ ʠʟ 

ʚʦʜʦʭʨʘʥʠʣʠʱ. 

ʇʨʦʙʣʝʤʘ ʦʙʲʝʤʘ ʠ ʨʝʞʠʤʘ ʚʦʜʥʦʛʦ ʩʪʦʢʘ ʨ. ʋʨʘʣ ʠ ʝʛʦ ʧʨʠʪʦʢʦʚ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʝʡʰʝʡ ʜʣʷ ʩʪʝʧʥʦʡ ʟʦʥʳ ʖʞʥʦʛʦ ʋʨʘʣʘ. ʆʩʥʦʚʥʦʡ ʠʩʪʦʯʥʠʢ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʩʪʝʧʥʦʛʦ ʆʨʝʥʙʫʨʞʴʷ - ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ. ʆʥʠ ʬʦʨʤʠʨʫʶʪ 93% ʝʛʦ 

ʨʝʯʥʦʛʦ ʩʪʦʢʘ. ʅʘ ʨʝʯʥʦʡ ʧʨʠʪʦʢ ʠʟ ʚʥʝ ʧʨʠʭʦʜʠʪʩʷ ʚʩʝʛʦ 7% ʩʪʦʢʘ. 
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ɸʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ, ʚʳʧʘʜʘʶʱʠʝ ʥʘ ʨʝʯʥʳʭ ʚʦʜʦʩʙʦʨʘʭ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʷʚʣʷʶʪʩʷ ʝʜʠʥʩʪʚʝʥʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʟʦʥʳ ʘʢʪʠʚʥʦʛʦ 

ʚʦʜʦʦʙʤʝʥʘ.  ʅʘ ʚʦʜʦʩʙʦʨʘʭ ʠʟ ʥʠʭ ʬʦʨʤʠʨʫʶʪʩʷ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʠ 

ʥʘʯʠʥʘʝʪʩʷ ʠʭ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦ ʚʩʝʤ ʠʭ ʨʘʩʭʦʜʥʳʤ ʩʪʘʪʴʷʤ, ʚ ʪ. ʯ. ʥʘ 

ʧʨʦʜʫʢʪʠʚʥʳʝ ʟʘʧʘʩʳ ʚʣʘʛʠ ʥʘ ʫʛʦʜʴʷʭ, ʧʠʪʘʥʠʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʧʘʚʦʜʢʦʚʦʛʦ ʩʪʦʢʘ, ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʠ ʠʩʧʘʨʝʥʠʝ. 

ʉʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʨʘʩʭʦʜʥʳʤʠ ʩʪʘʪʴʷʤʠ ʟʘʚʠʩʠʪ ʦʪ ʨʝʣʴʝʬʘ (ʦʥ ʚ 

ʦʩʥʦʚʥʦʤ ʩʪʘʙʠʣʝʥ) ʠ ʬʠʣʴʪʨʘʮʠʦʥʥʳʭ ʩʚʦʡʩʪʚ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. 

ʉʦʦʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʝʡ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʨʝʯʥʦʛʦ ʚʦʜʦʩʙʦʨʘ ʩ ʨʘʟʣʠʯʥʳʤʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʬʠʣʴʪʨʘʮʠʠ ʚ ʧʝʨʠʦʜ ʪʘʷʥʠʷ ʩʥʝʛʘ ʠʣʠ ʚʳʧʘʜʝʥʠʷ ʜʦʞʜʷ 

ʦʧʨʝʜʝʣʷʝʪ ʩʦʦʪʥʦʰʝʥʠʝ ʧʘʚʦʜʢʦʚʦʛʦ ʠ ʤʝʞʝʥʥʦʛʦ ʩʪʦʢʘ ʨʝʢ. 

ɼʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʩʝʜʣʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ ʖʞʥʦʛʦ ʋʨʘʣʘ 

ʧʨʝʦʙʣʘʜʘʣʠ ʝʩʪʝʩʪʚʝʥʥʳʝ ʩʪʝʧʠ ʩ ʜʝʨʥʦʚʳʤ ʧʦʢʨʦʚʦʤ. ɽʩʪʝʩʪʚʝʥʥʘʷ ʣʝʩʥʘʷ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʢʘʢ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʟʘʥʠʤʘʣʘ ʧʦʡʤʳ ʨʝʢ ʠ ʧʦʥʠʞʝʥʠʷ 

ʨʝʣʴʝʬʘ, ʩ ʧʦʚʳʰʝʥʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ ʟʘ ʩʯʝʪ ʧʨʠʪʦʢʘ ʚʦʜ ʩ ʧʨʠʣʝʛʘʶʱʠʭ 

ʪʝʨʨʠʪʦʨʠʡ. ɽʛʦ ʣʝʩʠʩʪʦʩʪʴ ʤʘʣʦ ʦʪʣʠʯʘʣʘʩʴ ʦʪ ʩʦʚʨʝʤʝʥʥʦʡ. ʉ ʥʘʯʘʣʘ ʍʍI ʚʝʢʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʩʨʝʜʥʝʡ ʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ [1].  ʅʘ ʬʦʥʝ 

ʝʩʪʝʩʪʚʝʥʥʦʡ ʮʠʢʣʠʯʥʦʩʪʠ ʢʣʠʤʘʪʘ ʨʝʯʥʦʡ ʩʪʦʢ ʟʘ ʧʦʩʣʝʜʥʠʝ ʧʦʣʚʝʢʘ ʙʳʩʪʨʦ ʠ 

ʩʫʱʝʩʪʚʝʥʥʦ ʠʟʤʝʥʷʣʩʷ. ʇʦ ʜʘʥʥʳʤ ʆʨʝʥʙʫʨʛʩʢʦʡ ʛʠʜʨʦʤʝʪʦʙʩʝʨʚʘʪʦʨʠʠ 

ʤʠʥʠʤʘʣʴʥʳʡ ʤʝʞʝʥʥʳʡ ʫʨʦʚʝʥʴ ʨ. ʋʨʘʣ ʟʘ ʵʪʦ ʚʨʝʤʷ ʧʦʥʠʟʠʣʩʷ ʥʘ 0,9 ʤ. 

ʋʤʝʥʴʰʘʝʪʩʷ ʩʪʦʢ ʤʘʣʳʭ ʨʝʢ. ʇʨʠʯʠʥʫ ʵʪʦʤʫ ʩʣʝʜʫʝʪ ʠʩʢʘʪʴ ʚ ʠʟʤʝʥʝʥʠʷʭ ʚ 

ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʠ ʧʦʜʟʝʤʥʦʤ ʚʦʜʥʦʤ ʩʪʦʢʝ, ʬʦʨʤʠʨʫʝʤʦʤ ʥʘ ʨʝʯʥʳʭ ʚʦʜʦʩʙʦʨʘʭ. 

ʅʘ ʚʦʜʦʩʙʦʨʘʭ ʨʝʢ ʩʪʝʧʥʦʡ ʟʦʥʳ ʖʞʥʦʛʦ ʋʨʘʣʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʚ ʦʩʥʦʚʥʦʤ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʘʜʠʢʘʣʴʥʦ ʠʟʤʝʥʠʣʠʩʴ ʫʩʣʦʚʠʷ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʩʝʭ ʩʪʘʪʝʡ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʥʘ ʨʝʯʥʳʭ ʚʦʜʦʩʙʦʨʘʭ. ʈʘʩʧʘʭʘʥʳ 

ʙʦʣʴʰʠʝ ʧʣʦʱʘʜʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʮʝʣʠʥʥʳʭ ʟʝʤʝʣʴ.  ɿʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʘʩʴ 

ʜʦʣʷ ʚʳʙʠʪʳʭ ʧʘʩʪʙʠʱ ʠ ʩʝʥʦʢʦʩʦʚ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʩʦʢʨʘʱʝʥʠʝʤ ʧʣʦʱʘʜʝʡ 

ʩ ʩʦʭʨʘʥʠʚʰʠʤʩʷ ʜʝʨʥʦʚʳʤ ʧʦʢʨʦʚʦʤ. ɺʳʙʠʪʳʝ ʧʘʩʪʙʠʱʘ ʠ ʩʝʥʦʢʦʩʳ, 

ʟʘʥʠʤʘʶʱʠʝ ʦʢʦʣʦ 50% ʚʦʜʦʩʙʦʨʦʚ ʨʝʛʠʦʥʘ, ʫʚʝʣʠʯʠʣʠ ʧʘʚʦʜʢʦʚʳʡ ʩʪʦʢ ʠ 

ʫʤʝʥʴʰʠʣʠ ʧʠʪʘʥʠʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʤʝʞʝʥʥʳʡ ʩʪʦʢ ʨʝʢ, ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʪʝʧʴʶ ʙʝʟ ʧʘʩʪʴʙʳ. ɿʷʙʣʝʚʘʷ ʧʘʭʦʪʘ, ʧʨʦʚʦʜʠʤʘʷ ʜʣʷ 

ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʫʢʪʠʚʥʳʭ ʟʘʧʘʩʦʚ ʚʣʘʛʠ ʥʘ ʧʘʰʥʝ, ʧʨʘʢʪʠʯʝʩʢʠ ʧʨʝʢʨʘʪʠʣʘ ʥʘ 

ʥʠʭ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ. ʆʥʘ, ʦʙʝʩʧʝʯʠʚʘʷ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʪʘʣʳʭ ʚʦʜ ʥʘ ʧʦʣʷʭ, ʫʤʝʥʴʰʘʝʪ ʧʠʪʘʥʠʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʥʝʚʳʙʠʪʦʡ ʩʪʝʧʴʶ [3].  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʛʦʜʦʚʦʛʦ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʙʦʛʘʨʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʫʛʦʜʠʡ ʥʘ ʩʪʦʢʦʚʳʭ ʧʣʦʱʘʜʢʘʭ ʖʞʥʦʛʦ ʇʨʝʜʫʨʘʣʴʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʬʠʣʴʪʨʘʮʠʷ 

ʚʦʜʳ ʟʘ ʧʨʝʜʝʣʳ ʩʣʦʷ ʚʦʟʤʦʞʥʦʛʦ ʝʝ ʧʦʪʨʝʙʣʝʥʠʷ ʝʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ (120-150 

ʩʤ) ʧʨʦʠʩʭʦʜʠʪ ʣʠʰʴ ʚ ʧʝʨʠʦʜ ʚʝʩʝʥʥʝʛʦ ʪʘʷʥʠʷ ʩʥʝʛʘ ʚ ʧʦʥʠʞʝʥʠʷʭ ʨʝʣʴʝʬʘ, 

ʛʜʝ ʩʢʘʧʣʠʚʘʝʪʩʷ ʧʝʨʝʥʦʩʠʤʳʡ ʚʝʪʨʦʤ ʩʥʝʛ ʠ ʩʪʦʢ ʪʘʣʳʭ ʚʦʜ ʩ ʚʦʟʚʳʰʝʥʠʡ ʠ 

ʩʢʣʦʥʦʚ (ʪʘʙʣʠʮʘ 1). ʇʦʜ ʚʦʟʚʳʰʝʥʠʷʤʠ ʨʝʣʴʝʬʘ ʦʥʘ ʦʪʩʫʪʩʪʚʫʝʪ. 
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125 

 

ʊʘʙʣʠʮʘ 1 ï ɹʘʣʘʥʩ ʪʘʣʳʭ ʚʦʜ ʥʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʴʷʭ ʖʞʥʦʛʦ ʇʨʝʜʫʨʘʣʴʷ ʚ 

ʩʨʝʜʥʝʤ ʟʘ 1997-2000 ʛʛ., ʤʤ* 
ʋʛʦʜʴʝ ɺʦʟʚʳʰʝʥʠʷ ʨʝʣʴʝʬʘ ʇʦʥʠʞʝʥʠʷ ʨʝʣʴʝʬʘ 

ɸʟ ʄʘʩ2-

ʄʘʩ1 

ʋʩʪ S,% ɸʟ ʄʘʩ2- 

ʄʘʩ1 

ʋʧʨ ʋʩʪ ʌʘʩ S,% 

ʎʝʣʠʥʘ 

ʥʝʚʳʙʠʪʘʷ 

172 98 53 86 244 130 316 54 354 14 

ʎʝʣʠʥʘ 

ʚʳʙʠʪʘʷ 

120 32 78 82 198 222 355 225 96 18 

ʇʘʰʥʷ 120 73 28 89 202 137 226 4 268 11 

ʋʛʦʜʴʝ ɺ ʩʨʝʜʥʝʤ ʥʘ ʩʢʣʦʥʝ 

ɸʟ ʄʘʩ2- 

ʄʘʩ1 

ɽʚ-ɸʚ ʋʩʪ ʌʘʩ ʂʩʪ ʂʬʘʩ 

ʎʝʣʠʥʘ 

ʥʝʚʳʙʠʪʘʷ 

182 102 22 8 50 0.044 0.27 

ʎʝʣʠʥʘ 

ʚʳʙʠʪʘʷ 

134 66 10 41 17 0.30 0.13 

ʇʘʰʥʷ 129 80 19 1 29 0.01 0.22 

* ɸʟ - ʟʘʧʘʩʳ ʚʦʜʳ ʚ ʩʥʝʛʝ; ʄʘʩ2-ʄʘʩ1 ï ʠʟʤʝʥʝʥʠʝ ʟʘʧʘʩʦʚ ʚʣʘʛʠ ʚ ʘʢʪʠʚʥʦʤ ʩʣʦʝ ʟʦʥʳ ʘʵʨʘʮʠʠ; S,% - ʧʨʦʮʝʥʪ 

ʩʫʤʤʘʨʥʦʡ ʵʬʬʝʢʪʠʚʥʦʡ ʧʣʦʱʘʜʠ ʚʦʟʚʳʰʝʥʠʡ (ʧʦʥʠʞʝʥʠʡ) ʥʘ ʫʛʦʜʴʝ; ʋʩʪ - ʩʪʦʢ ʪʘʣʳʭ ʚʦʜ; ʋʧʨ - ʧʨʠʪʦʢ ʪʘʣʳʭ 

ʚʦʜ; ʂʩʪ - ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ; ʌʘʩ - ʬʠʣʴʪʨʘʮʠʷ ʟʘ ʧʨʝʜʝʣʳ ʘʢʪʠʚʥʦʛʦ ʩʣʦʷ ʟʦʥʳ ʘʵʨʘʮʠʠ; ɽʚ - 

ʠʩʧʘʨʝʥʠʝ ʟʘ ʚʨʝʤʷ ʪʘʷʥʠʷ ʩʥʝʛʘ; ɸʚ- ʦʩʘʜʢʠ ʟʘ ʚʨʝʤʷ ʪʘʷʥʠʷ ʩʥʝʛʘ; ʂʬʘʩ - ʢʦʵʬʬʠʮʠʝʥʪ ʬʠʣʴʪʨʘʮʠʠ ʟʘ ʧʨʝʜʝʣʳ 

ʘʢʪʠʚʥʦʛʦ ʩʣʦʷ ʟʦʥʳ ʘʵʨʘʮʠʠ.  

 

ɿʷʙʴ ʦʙʝʩʧʝʯʠʚʘʝʪ ʙʦʣʴʰʝʝ ʥʘʢʦʧʣʝʥʠʝ ʚʝʩʝʥʥʝʡ ʚʣʘʛʠ ʥʘ ʚʦʟʚʳʰʝʥʠʷʭ ʚ 

ʩʨʘʚʥʝʥʠʠ ʩ ʚʳʙʠʪʦʡ ʮʝʣʠʥʦʡ ʚ 2,3 ʨʘʟʘ. ɺ ʧʦʥʠʞʝʥʠʷʭ ʨʝʣʴʝʬʘ ʢʦʣʠʯʝʩʪʚʦ 

ʜʦʩʪʫʧʥʦʡ ʜʣʷ ʨʘʩʪʝʥʠʡ ʚʣʘʛʠ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʦ ʥʘ ʚʩʝʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʴʷʭ, ʪʘʢ ʢʘʢ ʧʦʩʪʫʧʣʝʥʠʝ ʚ ʥʠʭ ʪʘʣʳʭ ʚʦʜ ʧʨʝʚʳʰʘʝʪ 

ʩʚʦʙʦʜʥʫʶ ʚʣʘʛʦʝʤʢʦʩʪʴ ʧʦʯʚʦ-ʛʨʫʥʪʦʚ ʩʣʦʷ ʚʦʟʤʦʞʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ ʝʝ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʠ ʠʟʙʳʪʦʯʥʘʷ ʠʭ ʯʘʩʪʴ ʬʠʣʴʪʨʫʝʪʩʷ ʟʘ ʝʛʦ ʧʨʝʜʝʣʳ ʥʘ ʧʠʪʘʥʠʝ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʘʚʦʜʢʦʚʦʛʦ ʩʪʦʢʘ ʨʝʢ ʚ ʚʦʜʦʜʝʬʠʮʠʪʥʳʭ ʨʘʡʦʥʘʭ ʖʞʥʦʛʦ 

ʋʨʘʣʘ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʝʛʦ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʨʘʩʧʘʰʢʠ ʪʝʨʨʠʪʦʨʠʠ ʠ, ʦʩʦʙʝʥʥʦ ʦʪ ʧʣʦʱʘʜʠ ʟʷʙʠ (ʚʩʧʘʰʢʠ ʧʦʜ ʟʠʤʫ) ʥʘ 

ʚʦʜʦʩʙʦʨʝ. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʠʯʠʥ ʫʤʝʥʴʰʝʥʠʷ ʩʪʦʢʘ ʪʘʣʳʭ ʚʦʜ ʩ ʚʦʜʦʩʙʦʨʦʚ ʩʪʝʧʥʳʭ 

ʨʝʢ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʠʭ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʡ ʚ ʩʠʩʪʝʤʝ ʟʝʤʣʝʜʝʣʠʷ, ʩʪʨʫʢʪʫʨʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ 

ʠ ʘʛʨʦʪʝʭʥʠʢʝ ʥʘ ʧʨʠʤʝʨʝ ʨ. ʉʘʤʘʨʘ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʨʘʟʚʠʪʠʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʳʭ ʩʠʣ ʚ ʩʝʣʝ, ʠʭ ʵʥʝʨʛʦʚʦʦʨʫʞʝʥʥʦʩʪʠ ʚ ʩʪʝʧʷʭ ʖʞʥʦʛʦ ʋʨʘʣʘ 

ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʪʨʠ ʢʨʫʧʥʳʭ ʧʝʨʠʦʜʘ ʧʦ ʚʣʠʷʥʠʶ ʩʝʣʴʩʢʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ (ʪʘʙʣʠʮʘ 2). ɸʥʘʣʠʟ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ 1936-1954 ʛʛ. 

ʵʢʩʪʝʥʩʠʚʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ 25% ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʠ 10% ʟʷʙʠ ʥʘ 

ʚʦʜʦʩʙʦʨʝ 57% ʟʘʧʘʩʦʚ ʚʦʜʳ ʚ ʩʥʝʛʝ ʰʣʦ ʥʘ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ, ʬʦʨʤʠʨʫʶʱʠʡ 

ʧʘʚʦʜʢʠ ʠ ʛʦʜʦʚʦʡ ʩʪʦʢ ʨʝʢ 90 ʤʤ ʚ ʨʘʩʯʝʪʝ ʥʘ ʚʦʜʦʩʙʦʨʥʫʶ ʧʣʦʱʘʜʴ. 

ʉʫʤʤʘʨʥʦʝ ʠʩʧʘʨʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 246 ʤʤ/ʛʦʜ. 
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ʊʘʙʣʠʮʘ 2 ï ɺʦʜʥʳʡ ʙʘʣʘʥʩ ʥʘ ʚʦʜʦʩʙʦʨʝ ʚʝʨʭʦʚʠʡ ʨ. ʉʘʤʘʨʘ (S = 1340 ʢʤ2) ʜʦ ʩʪʚʦʨʘ ʚ 

ʧʛʪ ʅʦʚʦʩʝʨʛʠʝʚʢʘ ʚ ʖʞʥʦʤ ʇʨʝʜʫʨʘʣʴʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʣʠ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʚ 1936-2010 

ʛʛ. ʧʦ ʧʝʨʠʦʜʘʤ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ* 
ɻʦʜʳ, ʧʝʨʠʦʜ ʚ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʠ 

% ʧʘʰʥʠ ʥʘ 

ʚʦʜʦʩʙʦʨʝ 

% ʟʷʙʠ ʥʘ 

ʚʦʜʦʩʙʦʨʝ 

ʆʩʘʜʢʠ 

ʟʘ ʛʦʜ, 

ʤʤ 

ʆʩʘʜʢʠ 

ʟʠʤʥʠʝ, 

ʤʤ 

ʉʪʦʢ 

ʚʝʩʥʦʡ, 

ʤʤ 

ʂʦʵʬʬʠ-

ʮʠʝʥʪ ʩʪʦʢʘ 

ʀʩʧʘʨʝ-

ʥʠʝ, 

ʤʤ/ʛʦʜ 

ʈʝʯʥʦʡ 

ʩʪʦʢ, 

ʤʤ/ʛʦʜ 

1936-1954, I 

ʵʢʩʪʝʥʩʠʚʥʦʝ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ 

25 10 336 114 65 0,57 246  90 

1955-1990, II  

ʠʥʪʝʥʩʠʚʥʦʝ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ 

64 45 390 144 44 0.30 298 88 

1991-2010, III  

ʵʢʩʪʝʥʩʠʚʥʦʝ 

ʤʥʦʛʦʫʢʣʘʜʥʦʝ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ  

55 21 416 160 75 0,47 270 146 

ʈʘʟʥʦʩʪʴ IIïI 39 35 54 30 -21 -0.27 52 -2 

ʈʘʟʥʦʩʪʴ  IIIïI  30 11 80 46 -10 -0,10 24 56 

ʈʘʟʥʦʩʪʴ  IIIïII  -9 -24 26 16 31 0,17 -28 58 

* ɼʘʥʥʳʝ ʦʙ ʦʩʘʜʢʘʭ, ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʠ ʨʝʯʥʦʤ ʩʪʦʢʝ, ʢʦʵʬʬʠʮʠʝʥʪʝ ʩʪʦʢʘ ʚʳʯʠʩʣʝʥʳ ʧʦ ʤʘʪʝʨʠʘʣʘʤ 

ɻʠʜʨʦʤʝʪʩʣʫʞʙʳ; ʜʘʥʥʳʝ ʦ ʨʘʩʧʘʭʘʥʥʦʩʪʠ ʚʦʜʦʩʙʦʨʦʚ ʠ ʜʦʣʠ ʟʷʙʠ ʦʧʨʝʜʝʣʝʥʳ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ 

ʫʧʨʘʚʣʝʥʠʡ.   

ɺ 1955-1990 ʛʛ. ʠʥʪʝʥʩʠʚʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ 64 % ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ 

ʠ 45 % ʟʷʙʠ ʥʘ ʚʦʜʦʩʙʦʨʝ, ʫʚʝʣʠʯʠʚʘʶʱʝʡ ʥʘ 40-60 ʤʤ ʟʘʧʘʩʳ ʚʣʘʛʠ ʚ ʧʦʯʚʝ, 

ʢʦʵʬʬʠʮʠʝʥʪ ʩʪʦʢʘ ʫʤʝʥʴʰʠʣʩʷ ʜʦ 0,30, ʘ ʨʝʯʥʦʡ ʩʪʦʢ ʣʠʰʴ ʥʘ 2 ʤʤ/ʛʦʜ, ʯʪʦ ʚ 

ʧʨʝʜʝʣʘʭ ʦʰʠʙʢʠ ʝʛʦ ʠʟʤʝʨʝʥʠʷ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʠʩʧʘʨʝʥʠʷ ʜʦ 298 ʤʤ/ʛʦʜ. 

ɺ 1991-2010 ʛʛ. ʚ ʧʝʨʠʦʜ ʨʘʟʨʫʰʝʥʠʷ ʩʦʚʭʦʟʥʦ-ʢʦʣʭʦʟʥʦʡ ʩʠʩʪʝʤʳ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʥʦʛʦʫʢʣʘʜʥʦʡ ʩʠʩʪʝʤʳ ʩ ʫʤʝʥʴʰʝʥʠʝʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʜʦ 55% ʠ ʧʦʜʲʝʤʘ ʟʷʙʠ 21% ʥʘ ʚʦʜʦʩʙʦʨʝ 

ʢʦʵʬʬʠʮʠʝʥʪ ʩʪʦʢʘ ʫʚʝʣʠʯʠʣʩʷ ʜʦ 0,47, ʫʚʝʣʠʯʠʚ ʧʘʚʦʜʢʦʚʳʡ ʠ ʛʦʜʦʚʦʡ ʩʪʦʢ ʨʝʢ 

ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʠʩʧʘʨʝʥʠʷ ʩ ʚʦʜʦʩʙʦʨʘ ʥʘ 28 ʤʤ/ʛʦʜ. 

ʋʤʝʥʴʰʝʥʠʝ ʠʣʠ ʫʚʝʣʠʯʝʥʠʝ ʠʩʧʘʨʝʥʠʷ ʥʘ ʚʦʜʦʩʙʦʨʝ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 

ʫʤʝʥʴʰʘʝʪ ʠʣʠ ʫʚʝʣʠʯʠʚʘʝʪ ʧʦʩʪʫʧʣʝʥʠʝ ʚʣʘʛʠ ʚ ʘʪʤʦʩʬʝʨʫ. ʇʨʠ ʦʛʨʘʥʠʯʝʥʥʦʡ 

ʝʝ ʚʣʘʛʦʝʤʢʦʩʪʠ ʜʦ 20 ʤʤ ʚ ʦʩʘʞʜʝʥʥʦʤ ʚʠʜʝ ʚʣʘʛʘ, ʢʦʥʜʝʥʩʠʨʫʷʩʴ, ʚʳʧʘʜʘʝʪ ʚ 

ʚʠʜʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ (ʥʘʟʦʚʝʤ ʠʭ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ), 

ʫʚʝʣʠʯʠʚʘʷ ʤʘʣʳʝ ʢʨʫʛʦʚʦʨʦʪʳ ʚʦʜʳ ʥʘ ʢʦʥʪʠʥʝʥʪʝ ʠ ʧʦʚʳʰʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʝʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ɺʳʷʚʣʝʥʦ ʫʚʝʣʠʯʝʥʠʝ ʛʦʜʦʚʦʡ ʩʫʤʤʳ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʚ 

ʧʝʨʠʦʜ ʠʥʪʝʥʩʠʚʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ (II) ʥʘ 54 ʤʤ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʝʨʠʦʜʦʤ 

ʵʢʩʪʝʥʩʠʚʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʜʦ ʦʩʚʦʝʥʠʷ ʮʝʣʠʥʥʳʭ ʟʝʤʝʣʴ (I) ʧʨʠ, ʚ 

ʧʨʝʜʝʣʘʭ ʦʰʠʙʢʠ, ʪʘʢʦʤ ʞʝ ʫʚʝʣʠʯʝʥʠʠ ʩʫʤʤʘʨʥʦʛʦ ʠʩʧʘʨʝʥʠʷ ʩ ʧʦʣʝʡ (52 ʤʤ). 

ɺ ʧʦʩʣʝʜʫʶʱʠʭ1991-2010 ʛʛ. ʧʝʨʝʩʪʨʦʡʢʠ ʩʠʩʪʝʤʳ ʟʝʤʣʝʚʣʘʜʝʥʠʷ ʚ ʩʝʣʴʩʢʦʤ 

ʭʦʟʷʡʩʪʚʝ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʥʝ ʟʘʩʝʚʘʣʘʩʴ, ʯʪʦ ʧʦʚʣʠʷʣʦ ʥʘ 

ʩʦʦʪʥʦʰʝʥʠʝ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʥʘ ʚʦʜʦʩʙʦʨʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʫʤʝʥʴʰʠʣʦʩʴ ʠʩʧʘʨʝʥʠʝ ʩ ʧʦʣʝʡ ʠ ʫʤʝʥʴʰʠʣʠʩʴ ʘʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ, ʥʦ 

ʫʚʝʣʠʯʠʣʩʷ ʧʘʚʦʜʢʦʚʳʡ ʩʪʦʢ, ʩʦʩʪʘʚʣʷʶʱʠʡ 80% ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ. 

ɺʦʟʤʦʞʥʘ ʚʝʨʦʷʪʥʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʟʘ ʩʯʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʭ ʧʦʩʪʫʧʣʝʥʠʷ ʩ ʮʠʢʣʦʥʘʤʠ, ʠʤʝʶʱʠʤʠ ʚ ɽʚʨʦʧʝ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʜʚʠʞʝʥʠʝ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ. ʇʦ ʥʘʰʠʤ ʠʩʩʣʝʜʦʚʘʥʠʷʤ ʠ 
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ʂ.ʗ. ʂʦʥʜʨʘʪʴʝʚʘ [4], ʥʘ ʚʩʝʤ ʧʫʪʠ ʜʚʠʞʝʥʠʷ ʮʠʢʣʦʥʠʯʝʩʢʠʭ ʦʩʘʜʢʦʚ ʦʪ 

ɸʪʣʘʥʪʠʢʠ ʚ ʰʠʨʦʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʯʝʨʝʟ ɿʘʧʘʜʥʫʶ ɽʚʨʦʧʫ ʠ ʣʝʩʦʩʪʝʧʥʦʡ 

ʮʝʥʪʨ ɽʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ ʜʦ ʟʘʩʫʰʣʠʚʳʭ ʩʪʝʧʝʡ ɿʘʚʦʣʞʴʷ ʠ ʖʞʥʦʛʦ 

ʋʨʘʣʘ ʚ ʫʩʣʦʚʠʷʭ ʦʪʩʫʪʩʪʚʠʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʥʘʢʦʧʣʝʥʠʷ ʚʣʘʛʠ ʥʘ ʩʝʣʴʩʢʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʴʷʭ ʚ ʪʝʯʝʥʠʝ ʨʘʩʯʝʪʥʦʛʦ ʧʝʨʠʦʜʘ 

ʩ 1936 ʛ. ʧʦ 2015 ʛ. ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫʚʝʣʠʯʝʥʠʷ ʠʩʧʘʨʝʥʠʷ ʩ ʥʠʭ ʢʦʣʠʯʝʩʪʚʦ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʚ ʩʨʝʜʥʝʤ ʦʩʪʘʚʘʣʦʩʴ ʥʝʠʟʤʝʥʥʳʤ. 

ʀʟʤʝʥʝʥʠʷ ʚ ʬʘʢʪʦʨʘʭ, ʚʣʠʷʶʱʠʭ ʥʘ ʚʦʜʥʳʡ ʩʪʦʢ ʩ ʚʦʜʦʩʙʦʨʘ, 

ʨʝʟʫʣʴʪʠʨʫʶʱʝ ʚʣʠʷʶʪ ʥʘ ʨʝʞʠʤ ʩʪʦʢʘ ʨ. ʋʨʘʣ. ʅʘʤʠ ʩʜʝʣʘʥ ʘʥʘʣʠʟ ʝʛʦ ʩʪʦʢʘ ʚ 

ʩʪʚʦʨʝ ʛ. ʆʨʝʥʙʫʨʛʘ ʩ ʚʦʜʦʩʙʦʨʥʦʡ ʧʣʦʱʘʜʴʶ 82300 ʢʤ2, ʠʟ ʢʦʪʦʨʳʭ 45400 ʢʤ2 

ʥʘʭʦʜʷʪʩʷ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ, ʚ ʢʦʪʦʨʦʡ ʥʘ 95% ʧʣʦʱʘʜʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠʟʤʝʥʳ ʬʦʨʤʠʨʫʶʱʠʝ ʚʦʜʥʳʡ ʩʪʦʢ ʬʘʢʪʦʨʳ. ɺ ʪʘʙʣʠʮʝ 3 

ʧʨʝʜʩʪʘʚʣʝʥ ʨʝʞʠʤ ʝʛʦ ʩʪʦʢʘ ʚ ʧʝʨʠʦʜʳ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ 

ʪʘʙʣʠʮʝ 2, ʠ ʧʦ ʩʝʟʦʥʘʤ ʛʦʜʘ. 

ʊʘʙʣʠʮʘ 3 ï ʈʝʞʠʤ ʩʪʦʢʘ ʨ. ʋʨʘʣ ʚ ʩʪʚʦʨʝ ʛ. ʆʨʝʥʙʫʨʛʘ ʧʦ ʧʝʨʠʦʜʘʤ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʠ 

ʩʝʟʦʥʘʤ ʛʦʜʘ 

ɻʦʜʳ, ʧʝʨʠʦʜ ʚ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʠ 

ɺʦʜʥʳʡ ʩʪʦʢ, ʤ3/ʩ  

ʚʝʩʝʥʥʝʝ ʧʦʣʦʚʦʜʴʝ  

IV-V 

ʣʝʪʥʷʷ ʤʝʞʝʥʴ VII - 

IX 

ʟʠʤʥʷʷ ʤʝʞʝʥʴ 

XII -II  

ʛʦʜ  

1936-1954, I ʵʢʩʪʝʥʩʠʚʥʦʝ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ 

463 42 12 105 

1955-1990, II  ʠʥʪʝʥʩʠʚʥʦʝ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ 

303 32 31 85 

1991-2010, III  ʵʢʩʪʝʥʩʠʚʥʦʝ 

ʤʥʦʛʦʫʢʣʘʜʥʦʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ  

750 55 47 116 

1936-2010, ʚ ʩʨʝʜʥʝʤ 505 43 30 102 

 

ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʙʦʣʴʰʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʩʪʦʢʘ ʨ. ʋʨʘʣ ʦʪ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. ʇʨʝʦʙʣʘʜʘʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʪʝʧʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʘ ʚʦʜʦʩʙʦʨʝ ʜʦ ʦʩʚʦʝʥʠʷ ʮʝʣʠʥʥʳʭ ʟʝʤʝʣʴ ʚ 1954 ʛʦʜʫ 

ʩʦʟʜʘʚʘʣʦ ʫʩʣʦʚʠʷ ʜʣʷ ʩʪʦʢʘ 463 ʤ3/ʩ ʚ ʚʝʩʝʥʥʝʤ ʧʘʚʦʜʢʝ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 441% 

ʦʪ ʩʨʝʜʥʝʛʦ ʛʦʜʦʚʦʛʦ ʝʛʦ ʨʘʩʭʦʜʘ ʠ 40% ʚ ʣʝʪʥʶʶ ʤʝʞʝʥʴ. ʆʪʩʫʪʩʪʚʠʝ 

ʚʦʜʦʭʨʘʥʠʣʠʱ ʥʘ ʨ. ʋʨʘʣ ʜʦ 1959 ʛʦʜʘ ʠ ʧʨʠʪʦʢʘ ʚ ʨʝʯʥʫʶ ʩʝʪʴ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʚʦʜ ʚ ʟʠʤʥʶʶ ʤʝʞʝʥʴ ʫʤʝʥʴʰʠʣʦ ʝʛʦ ʨʘʩʭʦʜ ʚ ʜʝʢʘʙʨʝ ï ʬʝʚʨʘʣʝ ʜʦ 12 ʤ3/ʩ, ʯʪʦ 

ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 11% ʦʪ ʩʨʝʜʥʝʛʦ ʛʦʜʦʚʦʛʦ ʝʛʦ ʨʘʩʭʦʜʘ. 

ɺ ʧʝʨʠʦʜ ʠʥʪʝʥʩʠʚʥʦʛʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʚ 1955-

1990 ʛʛ., ʠʟʤʝʥʠʚʰʝʛʦ ʬʠʣʴʪʨʘʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, 

ʧʘʚʦʜʢʦʚʳʡ ʩʪʦʢ ʫʤʝʥʴʰʠʣʩʷ ʚ 1,5 ʨʘʟʘ ʜʦ 303 ʤ3/ʩ, ʯʪʦ ʫʤʝʥʴʰʠʣʦ ʠ ʩʨʝʜʥʠʡ 

ʛʦʜʦʚʦʡ ʨʘʩʭʦʜ ʨʝʢʠ ʥʘ 20% ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʧʨʝʜʳʜʫʱʠʤ ʧʝʨʠʦʜʦʤ. ʅʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʘ ʋʨʘʣʝ ʀʨʠʢʣʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ 1959 ʛʦʜʫ ʦʙʲʝʤʦʤ 3260 

ʤʣʥ ʤ3 ʠ ɺʝʨʭʥʝʫʨʘʣʴʩʢʦʛʦ ʚ 1966 ʛʦʜʫ ʦʙʲʝʤʦʤ 601 ʤʣʥ ʤ3 ʦʙʝʩʧʝʯʠʣʦ 

ʤʝʞʝʥʥʳʡ ʩʪʦʢ ʙʦʣʝʝ 30 ʤ3/ʩ. 

ɺ 1991-2010 ʛʛ. ʫʤʝʥʴʰʠʣʘʩʴ ʜʦʣʷ ʧʘʭʦʪʥʳʭ ʟʝʤʝʣʴ ʠ ʦʩʝʥʥʝʡ ʧʘʭʦʪʳ ʥʘ 

ʚʦʜʦʩʙʦʨʝ ʨ. ʋʨʘʣ (ʪʘʙʣ. 2) ʩ ʫʤʝʥʴʰʝʥʠʝʤ ʬʠʣʴʪʨʘʮʠʠ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʴʶ. ɺ 

ʨʝʟʫʣʴʪʘʪʝ ʧʘʚʦʜʢʦʚʳʡ ʩʪʦʢ ʫʚʝʣʠʯʠʣʩʷ ʚ 2,5 ʨʘʟʘ ʜʦ 750 ʤ3/ʩ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 
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ʩʨʝʜʥʝʛʦ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʜʦ 116 ʤ3/ʩ. ʋʚʝʣʠʯʝʥʠʝ ʤʝʞʝʥʥʦʛʦ ʩʪʦʢʘ ʦʙʝʩʧʝʯʝʥʦ 

ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʩʙʨʦʩʘ ʥʘʢʦʧʣʝʥʥʦʡ ʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ʚʦʜʳ. 

ɸʥʘʣʠʟ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʆʨʝʥʙʫʨʞʴʷ ʧʦʢʘʟʳʚʘʝʪ ʥʠʟʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʅʘ ʨʝʯʥʦʡ ʩʪʦʢ ʨʘʩʭʦʜʫʝʪʩʷ 20% ʚʳʧʘʜʘʶʱʠʭ ʘʪʤʦʩʬʝʨʥʳʭ 

ʦʩʘʜʢʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʯʝʪʳʨʝ ʧʷʪʳʭ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʘʚʦʜʦʢ, ʢʦʪʦʨʳʡ ʩʙʨʘʩʳʚʘʝʪʩʷ 

ʠʟ ʦʙʣʘʩʪʠ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʝʝ ʥʫʞʜʳ.  

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʝʰʝʥʠʷ ʚʦʜʥʦʡ 

ʧʨʦʙʣʝʤʳ ʚʦʜʦʜʝʬʠʮʠʪʥʦʛʦ ʆʨʝʥʙʫʨʞʴʷ ʥʝʦʙʭʦʜʠʤ ʩʠʩʪʝʤʥʳʡ ʤʦʥʠʪʦʨʠʥʛ, 

ʨʘʟʨʘʙʦʪʢʘ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʨʝʞʠʤʘ ʨʝʯʥʦʛʦ ʠ ʧʦʜʟʝʤʥʦʛʦ 

ʚʦʜʥʦʛʦ ʩʪʦʢʘ ʚ ʧʨʦʮʝʩʩʝ ʦʧʪʠʤʠʟʠʨʦʚʘʥʥʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʚʦʜʦʩʙʦʨʝ ʠ ʧʫʪʝʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʦʜʦʭʨʘʥʠʣʠʱ ʥʘ ʨʝʢʘʭ.  ʆʥʠ 

ʜʘʜʫʪ ʚʦʟʤʦʞʥʦʩʪʴ ʫʚʝʣʠʯʠʪʴ ʨʝʯʥʦʡ ʩʪʦʢ ʚ ʤʘʣʦʚʦʜʥʳʝ ʧʝʨʠʦʜʳ ʛʦʜʘ. 

ɺʦʜʦʭʨʘʥʠʣʠʱʘ, ʨʝʛʫʣʠʨʫʝʤʳʝ ʠ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʧʦʧʫʩʢʠ ʠʟ ʥʠʭ, ʧʦʟʚʦʣʷʪ 

ʧʦʚʳʩʠʪʴ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʠʤ ʪʝʨʨʠʪʦʨʠʡ ʠ 

ʦʧʪʠʤʠʟʠʨʦʚʘʪʴ ʘʥʪʨʦʧʦʛʝʥʥʦ ʥʘʨʫʰʝʥʥʳʡ ʩʪʦʢ ʨʝʢ ʚ ʠʥʪʝʨʝʩʘʭ ʩʦʚʨʝʤʝʥʥʦʡ 

ʙʠʦʩʬʝʨʳ ʵʢʦʥʦʤʠʢʠ ʠ ʥʘʩʝʣʝʥʠʷ. 

ʈʝʛʫʣʠʨʫʝʤʳʡ ʨʝʯʥʦʡ ʩʪʦʢ ʦʙʝʩʧʝʯʠʪ   ʩʪʘʙʠʣʴʥʦʩʪʴ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 

ʧʨʠʙʨʝʞʥʳʭ ʛʦʨʦʜʦʚ ʠ ʫʣʫʯʰʠʪ ʫʩʣʦʚʠʷ ʜʣʷ ʨʝʯʥʳʭ ʙʠʦʮʝʥʦʟʦʚ.  ʉʪʨʦʠʪʴ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʩʣʝʜʫʝʪ ʥʘ ʤʘʣʳʭ ʨʝʢʘʭ ʚ ʙʣʠʟʠ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ 

ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʫʣʫʯʰʘʷ ʜʣʷ ʥʠʭ ʨʝʢʨʝʘʮʠʦʥʥʳʝ ʫʩʣʦʚʠʷ. 

ɺʳʚʦʜʳ 

1. ɺ ʘʨʠʜʥʳʭ ʫʩʣʦʚʠʷʭ ʖʞʥʦʛʦ ʋʨʘʣʘ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ 

ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʡ ʢʦʤʧʦʥʝʥʪ ʧʨʠʨʦʜʳ, ʩʦʮʠʫʤʘ ʠ ʵʢʦʥʦʤʠʢʠ, ʦʧʨʝʜʝʣʷʶʱʠʝ 

ʫʨʦʚʝʥʴ ʠʭ ʨʘʟʚʠʪʠʷ.  

2. ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ, ʟʘʥʠʤʘʷ ʦʢʦʣʦ 90% ʩʪʝʧʥʦʡ ʯʘʩʪʠ 
ʚʦʜʦʩʙʦʨʘ ʨ. ʋʨʘʣ, ʚʣʠʷʶʪ ʥʘ ʚʩʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʝʛʦ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ: 

ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʠ ʧʦʜʟʝʤʥʳʡ ʚʦʜʥʳʡ ʩʪʦʢ, ʟʘʧʘʩʳ ʚʣʘʛʠ ʚ ʧʦʯʚʝ, ʘʪʤʦʩʬʝʨʥʳʝ 

ʦʩʘʜʢʠ ʠ ʨʝʞʠʤ ʝʛʦ ʩʪʦʢʘ. ɺʝʩʝʥʥʠʡ ʩʪʦʢ ʩʪʝʧʥʳʭ ʨʝʢ ʥʘʭʦʜʠʪʩʷ ʚ ʙʦʣʴʰʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʜʦʣʠ ʟʷʙʠ ʥʘ ʚʦʜʦʩʙʦʨʝ ʠ ʩʦʩʪʦʷʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʦʨʤʦʚʳʭ 

ʫʛʦʜʠʡ. ɻʣʫʙʦʢʘʷ ʟʷʙʣʝʚʘʷ ʧʘʭʦʪʘ ʫʤʝʥʴʰʘʝʪ ʩʪʦʢ ʚ 2-3 ʨʘʟʘ, ʘ ʠʥʪʝʥʩʠʚʥʘʷ 

ʧʘʩʪʴʙʘ ʩʢʦʪʘ ʥʘ ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʚʦʜʦʩʙʦʨʦʚ, ʧʨʠ ʢʦʪʦʨʦʡ ʫʥʠʯʪʦʞʘʝʪʩʷ 

ʜʝʨʥʠʥʘ ʮʝʣʠʥʥʳʭ ʟʝʤʝʣʴ, ʫʚʝʣʠʯʠʚʘʝʪ ʝʛʦ ʚ 1,5-3 ʨʘʟʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʥʝʚʳʙʠʪʦʡ 

ʮʝʣʠʥʦʡ.  

3. ɸʥʘʣʠʟ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʋʨʘʣ ʧʦʢʘʟʳʚʘʝʪ ʥʠʟʢʫʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. ʅʘ ʨʝʯʥʦʡ ʩʪʦʢ ʨʘʩʭʦʜʫʝʪʩʷ 20% ʚʳʧʘʜʘʶʱʠʭ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʯʝʪʳʨʝ ʧʷʪʳʭ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʘʚʦʜʦʢ, 

ʢʦʪʦʨʳʡ ʩʙʨʘʩʳʚʘʝʪʩʷ ʠʟ ʩʪʝʧʥʦʡ ʝʛʦ ʯʘʩʪʠ ʙʝʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʥʘ ʩʦʮʠʫʤ ʠ ʵʢʦʥʦʤʠʢʫ.  

4. ʉʣʦʞʠʚʰʠʡʩʷ ʘʥʪʨʦʧʦʛʝʥʥʦ ʠʟʤʝʥʝʥʥʳʡ ʨʝʯʥʦʡ ʩʪʦʢ ʥʝʦʙʭʦʜʠʤʦ 
ʟʘʨʝʛʫʣʠʨʦʚʘʪʴ ʚʦʜʦʭʨʘʥʠʣʠʱʘʤʠ ʠ ʧʨʫʜʘʤʠ ʚ ʠʥʪʝʨʝʩʘʭ ʧʨʠʨʦʜʳ, ʩʦʮʠʫʤʘ ʠ 

ʵʢʦʥʦʤʠʢʠ.  
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Abstract. The natural factors influencing a water runoff regime of the steppe Ural river have been 

studied. Intensive agricultural land use and its variability across the watershed change its runoff 

through the seasons of the year. From sodless steppe biocenoses, surface runoff increases and 

groundwater recharge decreases. Autumn plowing increases soil water reserves and reduces surface 

runoff. In order to increase the flow of rivers during the low water period, it is necessary to increase 

the regulation of surface runoff in their watersheds. 
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ʇʈʆɹʃɽʄʓ ɺʆɼʆʉʅɸɹɾɽʅʀʗ ʉɽʃʔʉʂʀʍ ʊɽʈʈʀʊʆʈʀʁ 

ɸʃʊɸʁʉʂʆɻʆ ʂʈɸʗ: ʉʋɹʒɽʂʊʀɺʅʓʁ ʀ ʆɹʒɽʂʊʀɺʅʓʁ ɸʅɸʃʀɿ 

ʆʨʣʦʚʘ ɽ.ʉ.1,2, ʈʳʙʢʠʥʘ ʀ.ɼ.1,2 

1 ʀʥʩʪʠʪʫʪ ʚʦʜʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʉʆ ʈɸʅ, ɹʘʨʥʘʫʣ, ʈʦʩʩʠʷ 

e-mail: el.orlova11@yandex.ru 
2 ʌɻɹʆʋ ɺʆ ɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ɹʘʨʥʘʫʣ, ʈʦʩʩʠʷ 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʦʧʠʩʘʥʠʝ ʜʚʫʭ ʤʝʪʦʜʦʚ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʧʝʨʚʦʦʯʝʨʝʜʥʳʭ 

ʧʨʦʙʣʝʤ ʚ ʩʬʝʨʝ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ. ʆʙʲʝʢʪʦʤ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʶʪ ʩʝʣʴʩʢʠʝ ʨʘʡʦʥʳ ʙʝʩʩʪʦʯʥʦʡ ʦʙʣʘʩʪʠ ʆʙʴ-ʀʨʪʳʰʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ 

ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʩʩʪʦʯʥʘʷ ʦʙʣʘʩʪʴ, ʵʢʦʣʦʛʦ-ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ, ʘʥʢʝʪʠʨʦʚʘʥʠʝ, 

ʧʠʪʴʝʚʦʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ 

ʊʝʨʨʠʪʦʨʠʶ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʜʚʝ ʯʘʩʪʠ: 

ʙʘʩʩʝʡʥ ʨʝʢʠ ʆʙʴ ʠ ʆʙʴ-ʀʨʪʳʰʩʢʦʝ ʤʝʞʜʫʨʝʯʴʝ. ɹʘʩʩʝʡʥ ʨʝʢʠ ʆʙʴ ʟʘʥʠʤʘʝʪ 70 

% ʪʝʨʨʠʪʦʨʠʠ ʢʨʘʷ ʠ ʬʦʨʤʠʨʫʝʪ 54,5 ʢʤ3 ʩʪʦʢʘ. ɼʘʥʥʘʷ ʯʘʩʪʴ ʢʨʘʷ ʥʘʜʝʞʥʦ 

ʦʙʝʩʧʝʯʝʥʘ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʢʘʢ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ, ʪʘʢ ʠ ʧʦʜʟʝʤʥʳʤʠ. ɺ 

ʙʝʩʩʪʦʯʥʦʡ ʦʙʣʘʩʪʠ ʆʙʴ-ʀʨʪʳʰʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ ʬʦʨʤʠʨʫʝʪʩʷ 0,5 ʢʤ3 ʩʪʦʢʘ [1]. 

ʇʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʟʜʝʩʴ ʥʝʙʦʣʴʰʠʤʠ ʚʦʜʦʪʦʢʘʤʠ ʠ 

ʦʟʝʨʘʤʠ ʨʘʟʥʦʛʦ ʪʠʧʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʜʣʷ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤʠ 

ɿʘʧʘʜʥʦ-ʉʠʙʠʨʩʢʦʛʦ ʘʨʪʝʟʠʘʥʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. ʆʪʩʫʪʩʪʚʠʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʠ 

ʧʝʩʪʨʦʪʘ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʜʟʝʤʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʥʘʣʠʯʠʝ 

ʧʨʦʙʣʝʤ ʚʦʜʦʩʥʘʙʞʝʥʠ ̫ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʵʪʦʡ 

ʪʝʨʨʠʪʦʨʠʠ.  

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʠ ʦʮʝʥʢʘ ʧʨʦʙʣʝʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

ʩʝʣʴʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʚ ʛʨʘʥʠʮʘʭ ʙʝʩʩʪʦʯʥʦʡ ʦʙʣʘʩʪʠ ʆʙʴ-

ʀʨʪʳʰʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ ʤʝʪʦʜʘʤʠ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʠ ʦʙʲʝʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ.  

ɼʣʷ ʚʳʜʝʣʝʥʠʷ ʧʨʦʙʣʝʤ ʚ ʩʬʝʨʝ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʆʙʴ-

ʀʨʪʳʰʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʝʜʣʘʛʘʝʪʩʷ ɻ ʢʦʣʦʛʦ-

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʨʘʡʦʥʦʚ [2, 3]. ʄʝʪʦʜʦʤ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ 

ʷʚʣʷʝʪʩʷ ʵʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʦʧʨʦʩʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʣʠʮ 

(ʩʪʝʡʢʭʦʣʜʝʨʦʚ). 

ɺ ʛʨʘʥʠʮʳ ʙʝʩʩʪʦʯʥʦʡ ʦʙʣʘʩʪʠ ʆʙʴ-ʀʨʪʳʰʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ ʚʭʦʜʠʪ 27 

ʩʝʣʴʩʢʠʭ ʨʘʡʦʥʦʚ ʢʨʘʷ (9 ï ʯʘʩʪʠʯʥʦ) ʠ 1 ʛʦʨʦʜʩʢʦʡ ʦʢʨʫʛ. ɺ ʮʝʣʦʤ ʠʟʫʯʝʥʦ 

ʩʦʩʪʦʷʥʠʝ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʚ 453 ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ.  

ɼʣʷ ʵʢʦʣʦʛʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ 13 ʧʦʢʘʟʘʪʝʣʝʡ ʧʦ 

ʜʚʫʤ ʙʣʦʢʘʤ: ʧʨʠʨʦʜʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʠ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʡ. ɺ ʧʨʠʨʦʜʥʦ-

ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʙʣʦʢ ʚʢʣʶʯʝʥʳ ʧʦʢʘʟʘʪʝʣʠ, ʦʪʨʘʞʘʶʱʠʝ ʧʨʠʨʦʜʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʢʘʯʝʩʪʚʦ ʚʦʜ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʟʜʦʨʦʚʴʝ 

ʯʝʣʦʚʝʢʘ: ʧʨʦʛʥʦʟʥʳʝ ʨʝʩʫʨʩʳ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʟʘʱʠʱʝʥʥʦʩʪʴ ʧʝʨʚʦʛʦ 

ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ, ʤʠʥʝʨʘʣʠʟʘʮʠʷ ʚʦʜʦʥʦʩʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʜʨ., 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʪʦʨʳʭ ʚ ʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʦʪʨʘʞʘʶʪ ʧʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ 

ʪʝʨʨʠʪʦʨʠʠ. ɼʣʷ ʫʯʝʪʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʧʦʢʘʟʘʪʝʣʠ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʦʡ ʧʠʪʴʝʚʦʡ 

ʚʦʜʦʡ, ʘ ʪʘʢʞʝ ʥʘʣʠʯʠʷ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʜʟʝʤʥʳʭ ʛʦʨʠʟʦʥʪʦʚ. ɺʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʡ 

ʙʣʦʢ ʚʢʣʶʯʘʝʪ ʧʦʢʘʟʘʪʝʣʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʚ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʠ ʩʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, 

ʠʭ ʥʘʣʠʯʠʝ ʠ ʢʘʯʝʩʪʚʦ: ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ; ʧʦʪʝʨʠ ʚʦʜʳ ʧʨʠ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ; ʦʙʲʝʤʳ ʩʙʨʦʩʦʚ ʩʪʦʯʥʳʭ ʚʦʜ; ʫʨʦʚʝʥʴ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ 

ʞʠʣʦʛʦ ʬʦʥʜʘ; ʫʜʝʣʴʥʘʷ ʚʝʣʠʯʠʥʘ ʧʦʪʨʝʙʣʝʥʠʷ ʭʦʣʦʜʥʦʡ ʚʦʜʳ; ʢʦʣʠʯʝʩʪʚʦ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʥʝ ʠʤʝʶʱʠʭ ʚʦʜʦʧʨʦʚʦʜʦʚ; ʧʨʦʪʷʞʝʥʠʝ ʫʣʠʯʥʦʡ 

ʚʦʜʦʧʨʦʚʦʜʥʦʡ ʩʝʪʠ, ʥʫʞʜʘʶʱʝʡʩʷ ʚ ʟʘʤʝʥʝ.  ʇʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʧʝʨʝʚʝʜʝʥʳ ʚ 

ʙʘʣʣɹ ʥʫʶ ʩʠʩʪʝʤʫ ʠ ʩʛʨʫʧʧʠʨʦʚʘʥʳ ʧʦ ʯʝʪʳʨʝʤ ʢʘʪʝʛʦʨʠʷʤ ʩʦʩʪʦʷʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ: ʫʩʣʦʚʥʦ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ, ʥʘʧʨʷʞʝʥʥʦʝ, ʢʨʠʪʠʯʝʩʢʦʝ, 

ʢʨʠʟʠʩʥʦʝ.  

ʀʩʭʦʜʥʳʤʠ ʜʘʥʥʳʤʠ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʩʣʫʞʠʣʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ ʌʝʜʝʨʘʣʴʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦ 

ʦʙʦʙʱʝʥʥʳʤ ʬʦʨʤʘʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ 2-ʊʇ 

(ʚʦʜʭʦʟ), ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ [4, 5], ʘ ʪʘʢʞʝ 

ʩʚʝʜʝʥʠʷ ʠ ʤʘʪʝʨʠʘʣʳ, ʩʦʙʨʘʥʥʳʝ ʘʚʪʦʨʘʤʠ ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ 

ʨʘʙʦʪ ʚ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʠʨʦʜʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʨʨʠʪʦʨʠʠ ʟʘʠʤʩʪʚʦʚʘʥʳ ʠʟ ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʠ ʬʦʥʜʦʚʳʭ 

ʣʠʪʝʨʘʪʫʨʥʳʭ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʪʦʯʥʠʢʦʚ ʠʥʬʦʨʤʘʮʠʠ [6-9]. ʀʟʫʯʝʥʳ 

ʪʘʢʞʝ ʤʘʪʝʨʠʘʣʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʯʝʪʘ ʚʦʜ, ʚ ʪ.ʯ. ʆɸʆ çɸʣʪʘʡʩʢʘʷ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʘʷ ʵʢʩʧʝʜʠʮʠʷè ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʜʦʢʣʘʜʦʚ ʦ ʩʦʩʪʦʷʥʠʠ 

ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ ʥʘʩʝʣʝʥʠʷ ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ, 

ʧʨʦʛʨʘʤʤʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʘʡʦʥʦʚ ʢʨʘʷ ʠ 

ʠʭ ʢʦʤʤʫʥʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ [10-12]. 

ʇʦ ʨʝʟʫʣʴʪʘʪʫ ʦʮʝʥʢʠ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʤʘʪʨʠʮʘ ʵʢʦʣʦʛʦ-

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʩʝʣʴʩʢʠʭ ʨʘʡʦʥʦʚ ʙʝʩʩʪʦʯʥʦʡ ʦʙʣʘʩʪʠ ʆʙʴ-

ʀʨʪʳʰʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ (ʪʘʙʣʠʮʘ 1). 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚ ʧʨʠʨʦʜʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʙʣʦʢʝ ʚ 

ʢʘʪʝʛʦʨʠʶ ʢʨʠʟʠʩʥʦʛʦ ʠ ʢʨʠʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʬʝʨʳ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʚʦʰʣʠ 

56% ʨʘʡʦʥʦʚ, ʧʦ ʙʣʦʢʫ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ï 52% ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ 

ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. ʈʘʡʦʥʳ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʚʦʰʝʜʰʠʝ ʚ ʢʘʪʝʛʦʨʠʶ ʢʨʠʟʠʩʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʦʢʘʟʘʪʝʣʝʡ ʜʚʫʭ ʙʣʦʢʦʚ, ʥʝ ʚʳʷʚʣʝʥʳ.  
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ʊʘʙʣʠʮʘ 1ï ʄʘʪʨʠʮʘ ʵʢʦʣʦʛʦ-ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʩʝʣʴʩʢʠʭ ʨʘʡʦʥʦʚ ʙʝʩʩʪʦʯʥʦʡ 

ʦʙʣʘʩʪʠ ʆʙʴ-ʀʨʪʳʰʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ 
  ɺʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʋʩʣʦʚʥʦ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴ

ʥʦʝ ʩʦʩʪʦʷʥʠʝ (7ï

9 ʙʘʣʣʦʚ) 

ʅʘʧʨʷʞʝʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ (10ï12 

ʙʘʣʣʦʚ) 

ʂʨʠʪʠʯʝʩʢʦʝ 

ʩʦʩʪʦʷʥʠʝ(13ï15 

ʙʘʣʣʦʚ) 

ʂʨʠʟʠʩʥʦʝ 

ʩʦʩʪʦʷʥʠʝ ʩʬʝʨʳ 

(ʙʦʣʝʝ 15 ʙʘʣʣʦʚ) 

  1 2 3 4 

ʇ
ʨ
ʠ
ʨ
ʦ
ʜ
ʥ
ʦ

-ʵ
ʢ
ʦ
ʣ
ʦ
ʛ
ʠ
ʯ
ʝ
ʩ
ʢ
ʠ
ʝ

 

ʋʩʣʦʚʥʦ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ 

ʩʦʩʪʦʷʥʠʝ (8ï10 

ʙʘʣʣʦʚ) 

1 

 ʋʛʣʦʚʩʢʠʡ ʄʠʭʘʡʣʦʚʩʢʠʡ, 

ʐʠʧʫʥʦʚʩʢʠʡ* 

 

ʅʘʧʨʷʞʝʥʥʦʝ 

ʩʦʩʪʦʷʥʠʝ (11ï13 

ʙʘʣʣʦʚ) 

2 

ʂʘʤʝʥʩʢʠʡ*, 

ʄʘʤʦʥʪʦʚʩʢʠʡ 

ɽʛʦʨʴʝʚʩʢʠʡ*, 

ʅʦʚʠʯʠʭʠʥʩʢʠʡ* 

ɹʘʝʚʩʢʠʡ, 

ɿʘʚʴʷʣʦʚʩʢʠʡ, 

ʂʣʶʯʝʚʩʢʦʡ,  

ʉʣʘʚʛʦʨʦʜ 

ʂʨʠʪʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ 

(14-16 ʙʘʣʣʦʚ) 

3 

ʈʦʤʘʥʦʚʩʢʠʡ, 

ʊʶʤʝʥʮʝʚʩʢʠʡ 

ɹʫʨʣʠʥʩʢʠʡ, 

ɺʦʣʯʠʭʠʥʩʢʠʡ, 

ʂʨʫʪʠʭʠʥʩʢʠʡ*, 

ʇʘʥʢʨʫʰʠʭʠʥʩʢʠʡ, 

ʈʦʜʠʥʩʢʠʡ, ʉʫʝʪʩʢʠʡ 

ʅʝʤʝʮʢʠʡ 

ʥʘʮʠʦʥʘʣʴʥʳʡ, 

ʈʝʙʨʠʭʠʥʩʢʠʡ*, 

ʊʘʙʫʥʩʢʠʡ 

ɹʣʘʛʦʚʝʱʝʥʩʢʠʡ, 

ʂʫʣʫʥʜʠʥʩʢʠʡ, 

ʈʫʙʮʦʚʩʢʠʡ* 

ʂʨʠʟʠʩʥʦʝ ʩʦʩʪʦʷʥʠʝ 

ʩʬʝʨʳ (ʙʦʣʝʝ 16 

ʙʘʣʣʦʚ) 

4 

ʍʘʙʘʨʩʢʠʡ ʐʝʣʘʙʦʣʠʭʠʥʩʢʠʡ*   

* ʨʘʡʦʥʳ ʯʘʩʪʠʯʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʙʝʩʩʪʦʯʥʦʡ ʦʙʣʘʩʪʠ ʆʙʴ-ʀʨʪʳʰʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ ʚ ʛʨʘʥʠʮʘʭ ɸʣʪʘʡʩʢʦʛʦ 

ʢʨʘʷ ʠ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʘʥʘʣʠʟʝ 

ʉʘʤʘʷ ʩʣʦʞʥʘʷ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʩʠʪʫʘʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʨʘʡʦʥʘʭ: 

ɹʣʘʛʦʚʝʝɦʥʩʢʠʡ, ʂʫʣʫʥʜʠʥʩʢʠʡ, ʈʫʙʮʦʚʩʢʠʡ (ʧʦʧʘʜʘʝʪ ʯʘʩʪʠʯʥʦ, ʪʦʣʴʢʦ ʪʨʠ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘ). ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʨʘʡʦʥʥʳʭ ʮʝʥʪʨʘʭ ʜʘʥʥʳʭ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʦ ʚʦʜʦʩʥʘʙʞʝʥʠʝ, ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʧʨʦʯʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ʉʝʣʴʩʢʠʝ ʧʦʩʝʣʝʥʠʷ ʧʝʨʚʳʭ ʜʚʫʭ ʨʘʡʦʥʦʚ 

ʦʪʣʠʯʘʶʪʩʷ ʥʠʟʢʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʠʪʴʝʚʦʡ 

ʚʦʜʦʡ ʠ ʠʩʧʳʪʳʚʘʶʪ ʪʨʫʜʥʦʩʪʠ ʩ ʥʘʣʠʯʠʝʤ ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʧʠʪʴʝʚʦʛʦ ʢʘʯʝʩʪʚʘ. 

ɺ ʜʘʥʥʳʭ ʨʘʡʦʥʘʭ ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʚ ʩʦʚʝʪʩʢʦʝ ʚʨʝʤʷ 

ʙʫʨʠʣʦʩʴ ʤʥʦʛʦ ʩʢʚʘʞʠʥ ʨʘʟʥʦʡ ʛʣʫʙʠʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʦ 700 ʤ [13]. ʅʦ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʜʘʥʥʳʭ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ (ʚ 

ʂʫʣʫʥʜʠʥʩʢʦʤ ʠʟ 32 ʚ 28 ʩʝʣʘʭ ʥʝʪ ʚʦʜʦʧʨʦʚʦʜʘ, ʚ ɹʣʘʛʦʚʝʱʝʥʩʢʦʤ ï ʠʟ 30 ʚ 15 

[4]), ʥʘʩʝʣʝʥʠʝ ʚʳʥʫʞʜʝʥʦ ʧʦʣʴʟʦʚʘʪʴʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʩʢʚʘʞʠʥʘʤʠ ʠ 

ʢʦʣʦʜʮʘʤʠ. ʊʘʢʞʝ ʜʘʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʦʪʣʠʯʘʝʪʩʷ ʥʠʟʢʦʡ ʟʘʱʠʱʝʥʥʦʩʪʴʶ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ: ʥʝʙʦʣʴʰʘʷ ʛʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʧʝʨʚʦʛʦ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ 

ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʠ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʝʩʯʘʥʳʝ ʠ ʩʫʧʝʩʯʘʥʳʝ ʛʨʫʥʪʳ [6]. 

ʂʨʠʪʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʧʦ ʦʙʦʠʤ ʙʣʦʢʘʤ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʅʝʤʝʮʢʦʤ 

ʥʘʮʠʦʥʘʣʴʥʦʤ, ʊʘʙʫʥʩʢʦʤ, ʈʝʙʨʠʭʠʥʩʢʦʤ (ʧʦʧʘʜʘʝʪ ʯʘʩʪʠʯʥʦ, ʯʝʪʳʨʝ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘ) ʨʘʡʦʥʘʭ. ɿʜʝʩʴ  ʧʨʦʙʣʝʤʳ ʩʚʷʟʘʥʳ ʩ ʢʘʯʝʩʪʚʦʤ ʧʠʪʴʝʚʳʭ 

ʚʦʜ. ʉ ʧʦʟʠʮʠʡ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʙʣʦʢʘ ʚ ʜʘʥʥʳʭ ʨʘʡʦʥʘʭ ʦʪʤʝʯʘʝʪʩʷ ʚʳʩʦʢʘʷ 

ʜʦʣʷ ʠʟʥʦʩʘ ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ ʠ ʥʠʟʢʠʡ ʦʭʚʘʪ ʩʠʩʪʝʤʘʤʠ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ (ʚ ʊʘʙʫʥʩʢʦʤ 73% ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ ʥʝ ʦʙʝʩʧʝʯʝʥʳ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʚʦʜʦʩʥʘʙʞʝʥʠʝʤ). ʅʝʤʝʮʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʨʘʡʦʥ 
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ʚʳʜʝʣʷʝʪʩʷ ʠʟ ʚʩʝʭ ʨʘʡʦʥʦʚ ʢʨʘʷ ʪʝʤ, ʯʪʦ ʚʩʝ ʩʝʣʘ ʦʙʝʩʧʝʯʝʥʳ ʚʦʜʦʧʨʦʚʦʜʘʤʠ, 

ʥʦ ʠʭ ʢʘʯʝʩʪʚʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʥʠʟʢʦʝ.  

ɼʣʷ ʨʘʟʜʝʣʝʥʠʷ ʨʘʡʦʥʦʚ ʧʦ ʭʘʨʘʢʪʝʨʫ ʧʨʦʙʣʝʤ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʧʨʦʚʝʜʝʥʥʦʡ ʦʮʝʥʢʠ ʧʨʦʚʝʜʝʥ ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ. ɺʳʧʦʣʥʝʥʘ ʠʝʨʘʨʭʠʯʝʩʢʘʷ 

ʢʣʘʩʪʝʨʠʟʘʮʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ GeoDa (ʨʠʩ. 1). ɺʩʝ 

ʨʘʡʦʥʳ ʨʘʟʙʠʪʳ ʥʘ 4 ʢʣʘʩʪʝʨʘ ʤʝʪʦʜʦʤ Wardôs-linkage ʠ ʩʧʦʩʦʙʦʤ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ Standardize.    

 
ʈʠʩʫʥʦʢ 1 ï ʀʝʨʘʨʭʠʯʝʩʢʘʷ ʢʣʘʩʪʝʨʠʟʘʮʠʷ ʨʘʡʦʥʦʚ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʵʢʦʣʦʛʦ-

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ 

ɺ ʧʝʨʚʳʡ ʢʣʘʩʪʝʨ ʧʦʧʘʣʠ ʨʘʡʦʥʳ, ʥʝ ʠʤʝʶʱʠʝ ʦʩʪʨʳʭ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʧʨʦʙʣʝʤ. ʄʝʞʜʫ ʪʝʤ, ʟʜʝʩʴ ʥʠʟʢʘ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʡ 

ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ, ʥʘʙʣʶʜʘʶʪʩʷ ʦʯʘʛʠ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʠ ʥʝ ʚʳʩʦʢʠʝ 

ʟʥʘʯʝʥʠʷ ʧʨʦʛʥʦʟʥʳʭ ʨʝʩʫʨʩʦʚ. ɺʦ ʚʪʦʨʦʡ ʢʣʘʩʪʝʨ ʚʦʰʣʦ ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ 

ʨʘʡʦʥʦʚ. ɼʣʷ ʵʪʦʛʦ ʢʣʘʩʪʝʨʘ ʦʩʥʦʚʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʘʷ 

ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ [9], ʥʠʟʢʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ, ʩʚʷʟʘʥʥʘʷ ʩ ʧʨʠʨʦʜʥʳʤ ʢʘʯʝʩʪʚʦʤ ʚʦʜ ʠ 

ʥʠʟʢʠʡ ʦʭʚʘʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʤ ʚʦʜʦʩʥʘʙʞʝʥʠʝʤ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ʈʘʡʦʥʳ 

ʪʨʝʪʴʝʛʦ ʢʣʘʩʪʝʨʘ ʠʤʝʶʪ çʧʝʩʪʨʳʡè ʥʘʙʦʨ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠ ʧʨʠʨʦʜʥʦ-

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ: ʦʪʩʫʪʩʪʚʠʝ  ʠʣʠ ʥʠʟʢʦʝ ʢʘʯʝʩʪʚʦ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʢʘʯʝʩʪʚʦ ʠ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʠʪʴʝʚʳʭ ʚʦʜ, ʥʠʟʢʘʷ ʧʨʠʨʦʜʥʘʷ ʟʘʱʠʱʝʥʥʦʩʪʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ʏʝʪʚʝʨʪʳʡ 

ʢʣʘʩʪʝʨ ï ʩʘʤʳʡ ʙʣʘʛʦʧʦʣʫʯʥʳʡ, ʥʦ ʚʳʜʝʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʟʘʱʠʱʝʥʥʦʩʪʴ ʁ

ʛʨʫʥʪʦʚʳʭ ʚʦʜ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʡ ʵʢʦʣʦʛʦ-ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʠ 

ʢʣʘʩʪʝʨʠʟʘʮʠʠ ʢʘʢ ʦʙʲʝʢʪʠʚʥʦʛʦ ʤʝʪʦʜʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʧʨʦʙʣʝʤʳ ʚ ʩʬʝʨʝ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʩʝʣʴʩʢʠʭ ʨʘʡʦʥʦʚ ʙʝʩʩʪʦʯʥʦʡ ʦʙʣʘʩʪʠ ʆʙʴ-

ʀʨʪʳʰʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ: 

1. ʆʙʝʩʧʝʯʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ;  

2. ɿʘʛʨʷʟʥʝʥʠʝ ʧʦʜʟʝʤʥʳʭ ʚʦʜ; 
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3. ʆʪʩʫʪʩʪʚʠʝ ʠʣʠ ʥʝʜʦʩʪʘʪʦʢ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; 

4. ʅʠʟʢʘʷ ʟʘʱʠʱʝʥʥʦʩʪʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. 

ɼʣʷ ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʚʝʜʝʥʘ ʵʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ, ʢʦʪʦʨʘʷ 

ʦʩʥʦʚʳʚʘʣʘʩʴ ʥʘ ʧʦʣʠʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʤ ʠʥʪʝʨʚʴʶʠʨʦʚʘʥʠʠ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ 

ʣʠʮ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʜʘʥʥʳʭ ʨʘʡʦʥʘʭ ʠ ʠʤʝʶʱʠʭ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʠʥʪʝʨʝʩʳ ʠ ʦʧʳʪ ʚ ʩʬʝʨʝ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ɺ ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʩʦʩʪʘʚʣʝʥʘ ʘʥʢʝʪʘ çʆʮʝʥʢʘ ʟʥʘʥʠʡ, ʚʦʩʧʨʠʷʪʠʷ, ʦʪʥʦʰʝʥʠʷ ʠ ʧʨʘʢʪʠʢʠ ʜʣʷ 

ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʜʣʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ, ʟʘʚʠʩʷʱʠʭ ʦʪ ʛʨʫʥʪʦʚʳʭ ʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜè, ʩʦʩʪʦʷʱʘʷ ʠʟ 21 ʚʦʧʨʦʩʘ.  

ɸʥʢʝʪʘ ʚʳʣʦʞʝʥʘ ʚ ʦʪʢʨʳʪʦʤ ʜʦʩʪʫʧʝ ʚ Googlʝ-ʬʦʨʤʝ 

(https://docs.google.com/forms/d/1mD6t-

BoLKxaP8znd0IXzMFxmvOWZJeJKJNhzJRX1G-s/edit). ʏʘʩʪʴ ʦʧʨʦʩʘ ʧʨʦʚʝʜʝʥʘ 

ʚ ʬʦʨʤʝ ʣʠʯʥʦʛʦ ʠʥʪʝʨʚʴʶ, ʯʘʩʪʴ ï ʚ ʜʠʩʪʘʥʮʠʦʥʥʦʤ ʬʦʨʤʘʪʝ. 

ɺʦʧʨʦʩʳ ʧʦʜʨʘʟʫʤʝʚʘʶʪ ʨʘʟʚʝʨʥʫʪʳʝ ʦʪʚʝʪʳ ʧʦ ʪʝʤʘʪʠʢʝ, ʩʚʷʟʘʥʥʦʡ ʩ 

ʦʩʥʦʚʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʛʨʫʥʪʦʚʳʭ (ʧʦʜʟʝʤʥʳʭ) ʚʦʜ, ʠʭ 

ʨʝʰʝʥʠʝʤ ʠ ʚʦʧʨʦʩʘʤʠ ʫʧʨʘʚʣʝʥʠʷ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ. ʊʘʢʞʝ ʝʩʪʴ ʨʷʜ ʚʦʧʨʦʩʦʚ ʩ 

ʚʘʨʠʘʥʪʘʤʠ ʦʪʚʝʪʦʚ, ʦʪʨʘʞʘʶʱʠʭ ʤʥʝʥʠʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ ʩʪʦʨʦʥ ʧʦ 

ʦʨʛʘʥʠʟʘʮʠʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ.  

ɺ ʢʘʯʝʩʪʚʝ ʵʢʩʧʝʨʪʦʚ ʚ ʦʧʨʦʩʝ ʧʨʠʥʷʣʠ ʫʯʘʩʪʠʝ 10 ʯʝʣʦʚʝʢ, ʚ ʪʦʤ ʯʠʩʣʝ: 

ʞʠʪʝʣʠ ʨʘʡʦʥʘ (2 ʯʝʣʦʚʝʢʘ), ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ (4 ʯʝʣʦʚʝʢʘ), 

ʨʝʩʫʨʩʦʩʥʘʙʞʘʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʠ/ʩʬʝʨʳ ɾʂʍ (1 ʯʝʣʦʚʝʢ) ʠ ʩʦʪʨʫʜʥʠʢʠ 

ʘʜʤʠʥʠʩʪʨʘʮʠʡ/ʨʘʡʦʥʥʦʳʭ ʚʝʜʦʤʩʪʚ/ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ (3 ʯʝʣʦʚʝʢʘ). 

ʈʝʩʧʦʥʜʝʥʪʘʤ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʧʨʦʥʫʤʝʨʦʚʘʪʴ ʧʨʦʙʣʝʤʳ ʭʦʟʷʡʩʪʚʝʥʥʦ-

ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʨʘʡʦʥʘ ʧʦ ʠʭ ʟʥʘʯʝʥʠʶ ʠ ʦʭʚʘʪʫ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. 

ʉʧʠʩʦʢ ʧʨʦʙʣʝʤ ʧʨʝʜʣʘʛʘʣʩʷ ʩʣʝʜʫʶʱʠʡ: 

- ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʜʝʬʠʮʠʪ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

- ʧʨʠʨʦʜʥʦʝ ʢʘʯʝʩʪʚʦ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚʦʜ 

- ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

- ʠʟʥʦʩ ʩʠʩʪʝʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

- ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʝʪʝʡ ʠ ʩʦʦʨʫʞʝʥʠʡ 

- ʙʫʨʝʥʠʝ ʥʦʚʳʭ ʩʢʚʘʞʠʥ 

- ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʦʚʳʭ ʛʨʫʧʧʦʚʳʭ ʚʦʜʦʟʘʙʦʨʦʚ. 

ɺʳʷʚʠʣʘʩʴ ʠʥʪʝʨʝʩʥʘʷ ʪʝʥʜʝʥʮʠʷ, ʯʪʦ ʞʠʪʝʣʠ ʨʘʡʦʥʘ ʩʯʠʪʘʶʪ ʚʘʞʥʦʡ 

ʧʨʦʙʣʝʤʦʡ ʠʟʥʦʩ ʩʠʩʪʝʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʩʬʝʨʳ 

ɾʂʍ ʠ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʥʝ ʩʯʠʪʘʶʪ ʵʪʦ ʧʨʦʙʣʝʤʦʡ, ʘ ʚʳʜʝʣʷʶʪ ʩʨʝʜʠ 

ʦʙʦʟʥʘʯʝʥʥʳʭ ʧʨʦʙʣʝʤ ʩʬʝʨʳ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʥʦʚʳʭ ʛʨʫʧʧʦʚʳʭ ʚʦʜʦʟʘʙʦʨʦʚ ʠ ʙʫʨʝʥʠʝ ʥʦʚʳʭ ʩʢʚʘʞʠʥ. ɺʩʝ ʢʘʪʝʛʦʨʠʠ 

ʦʧʨʦʰʝʥʥʳʭ ʩʯʠʪʘʶʪ ʚʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʚʦʜʦʜʝʬʠʮʠʪ, ʘ ʪʘʢʞʝ 

ʟʘʛʨʷʟʥʝʥʠʝ ʚʦʜʥʳʭ ʠʩʪʦʯʥʠʢʦʚ. ʆʙʦʙʱʝʥʥʳʡ ʨʝʡʪʠʥʛ ʚʳʜʝʣʝʥʥʳʭ ʧʨʦʙʣʝʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 2.  

ɺ ʚʦʧʨʦʩʝ ʧʦ ʚʳʙʦʨʫ ʢʦʥʬʣʠʢʪʥʳʭ ʩʠʪʫʘʮʠʡ ʚ ʩʬʝʨʝ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 

ʦʧʨʝʜʝʣʠʣʠʩʴ 8 ʚʘʨʠʘʥʪʦʚ ʦʪʚʝʪʘ (ʪʘʙʣ. 2), ʦʜʠʥ ʠʟ ʦʧʨʦʰʝʥʥʳʭ (ʧʨʝʜʩʪʘʚʠʪʝʣʴ 

https://docs.google.com/forms/d/1mD6t-BoLKxaP8znd0IXzMFxmvOWZJeJKJNhzJRX1G-s/edit
https://docs.google.com/forms/d/1mD6t-BoLKxaP8znd0IXzMFxmvOWZJeJKJNhzJRX1G-s/edit
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ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ) ʦʪʤʝʪʠʣ, ʯʪʦ ʢʦʥʬʣʠʢʪʳ ʦʪʩʫʪʩʪʚʫʶʪ. ʅʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʧʦ 

ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʦʪʚʝʪ ï ʫʩʪʘʨʝʚʰʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʩʦʦʨʫʞʝʥʠʡ ʠ 

ʩʝʪʝʡ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ɼʘʥʥʫʶ ʢʦʥʬʣʠʢʪʥʫʶ ʩʠʪʫʘʮʠʶ ʦʪʤʝʪʠʣʠ ʩʝʤʴ ʠʟ ʜʝʩʷʪʠ 

ʨʝʩʧʦʥʜʝʥʪʦʚ. ʍʦʪʷ ʚ ʧʨʝʜʳʜʫʱʝʤ ʚʦʧʨʦʩʝ ʦ ʧʨʦʙʣʝʤʘʭ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʛʦ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʨʘʡʦʥʘ ʧʦ ʠʭ ʟʥʘʯʝʥʠʶ ʠ ʦʭʚʘʪʫ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, ʧʦʜʦʙʥʳʡ 

ʦʪʚʝʪ ï ʠʟʥʦʩ ʩʠʩʪʝʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ï ʟʘʥʷʣ ʧʦʩʣʝʜʥʝʝ ʤʝʩʪʦ ʚ ʨʝʡʪʠʥʛʝ. 
 

 
ʈʠʩʫʥʦʢ 2 ï ʈʝʡʪʠʥʛ ʧʨʦʙʣʝʤʳ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʨʘʡʦʥʘ ʧʦ ʤʥʝʥʠʶ 

ʨʝʩʧʦʥʜʝʥʪʦʚ 

ʅʘ ʚʪʦʨʦʤ ʤʝʩʪʝ ʩ ʙʦʣʴʰʠʤ ʦʪʨʳʚʦʤ ï ʦʪʩʫʪʩʪʚʠʝ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʠ 

ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ï ʜʘʥʥʳʡ ʦʪʚʝʪ 

ʦʪʤʝʪʠʣʠ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ ʠ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ (ʚʩʝʛʦ 4 

ʯʝʣʦʚʝʢʘ). ʊʨʝʪʴʝ ʤʝʩʪʦ ʩʨʝʜʠ ʢʦʥʬʣʠʢʪʥʳʭ ʩʠʪʫʘʮʠʡ ʦʪʜʘʥʦ ʧʨʦʙʣʝʤʝ 

ʜʝʬʠʮʠʪʘ ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʇʨʝʜʩʪʘʚʠʪʝʣʠ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ 

ʚʳʜʝʣʠʣʠ ʪʘʢʞʝ ʠ ʜʨʫʛʠʝ ʢʦʥʬʣʠʢʪʳ: ʥʝʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʫʩʣʫʛ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, 

ʙʦʣʴʰʦʡ ʟʘʙʦʨ ʚʦʜʳ ʥʘʩʝʣʝʥʠʝʤ ʜʣʷ ʧʦʣʠʚʘ ʧʨʠʫʩʘʜʝʙʥʳʭ ʫʯʘʩʪʢʦʚ, ʥʝʭʚʘʪʢʘ 

ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʠ ʠ ʪʝʭʥʦʣʦʛʠʡ ʚʦʜʦʧʦʜʛʦʪʦʚʢʠ, ʚʦʜʦʦʯʠʩʪʢʠ.  

ʊʘʙʣʠʮʘ 2 ï ɺʘʨʠʘʥʪʳ ʦʪʚʝʪʦʚ ʥʘ ʚʦʧʨʦʩ çʂʘʢʠʝ ʢʦʥʬʣʠʢʪʥʳʝ ʩʠʪʫʘʮʠʠ ʚ ʨʘʡʦʥʝ ʤʦʞʝʪʝ 

ʦʪʤʝʪʠʪʴ?è 
ʂʦʥʬʣʠʢʪʥʳʝ ʩʠʪʫʘʮʠʠ ʂʦʣʠʯʝʩʪʚʦ ʦʪʚʝʪʦʚ 

ʫʩʪʘʨʝʚʰʝʝ ʦʙʦʨʫʜʦʚʘʥʠʝ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝ, ʩʦʦʨʫʞʝʥʠʡ ʠ ʩʝʪʝʡ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 7 

ʦʪʩʫʪʩʪʚʠʝ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʠ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ 

ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ 

4 

ʜʝʬʠʮʠʪ ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 3 

ʢʦʥʬʣʠʢʪ ʠʥʪʝʨʝʩʦʚ ʨʘʟʥʳʭ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ 2 

ʥʝʭʚʘʪʢʘ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʚ ʩʬʝʨʝ ɾʂʍ ʠ ɺʉ 2 

ʦʪʩʫʪʩʪʚʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʠ 1 

ʥʝʨʝʥʪʘʙʝʣʴʥʦʩʪʴ ʫʩʣʫʛ ʚʦʜʦʩʥʘʙʞʝʥʠʷ 1 

ʙʦʣʴʰʦʡ ʟʘʙʦʨ ʚʦʜʳ ʥʘʩʝʣʝʥʠʝʤ ʜʣʷ ʧʦʣʠʚʘ  1 

ʥʝʪ ʢʦʥʬʣʠʢʪʦʚ 1 



ˤͦ͒ͤ·͔ ͔ͪͫͯͪͫ·Σ ͎͙ͭͪ͊ͤͫͪ͊ͤ;ͤ·͔ ͍ͦ͒ͤ·͔ ͙ Ή͎͙ͦͦ͟͡;͔͙͔ͫ͟ ͔ͨͪͦ͋ͣ͡· 
 ˿ ͙͙͙͋ͪ ͙ ͔̇ͤͭͪ͊͡Έ͚ͤͦ ˢ͙͙͘  

136 

ʆʪʚʝʪʳ ʥʘ ʚʦʧʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʧʨʘʚʣʝʥʠʝʤ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʦʧʨʦʰʝʥʥʳʭ ʚʳʜʝʣʷʶʪ ʤʝʩʪʥʳʝ ʦʨʛʘʥʳ ʚʣʘʩʪʠ ʢʘʢ 

ʝʜʠʥʩʪʚʝʥʥʳʭ ʫʧʨʘʚʣʝʥʮʝʚ ʚ ʜʘʥʥʦʡ ʩʬʝʨʝ.  

ʇʦ ʚʦʧʨʦʩʫ, ʩʚʷʟʘʥʥʦʤʫ ʩ ʦʩʥʦʚʥʳʤʠ ʥʝʜʦʩʪʘʪʢʘʤʠ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʦʪʚʝʪʳ ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ ʚ ʩʣʝʜʫʶʱʝʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ 

(ʨʠʩ  3).  

 
ʈʠʩʫʥʦʢ 3 ï ʅʝʜʦʩʪʘʪʢʠ ʚ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʆʩʥʦʚʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʚ ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʦʚ ʧʦʜʜʝʨʞʘʥʠʷ ʠ ʫʣʫʯʰʝʥʠʷ 

ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʨʝʩʧʦʥʜʝʥʪʘʤʠ ʙʳʣʠ ʚʳʜʝʣʝʥʳ 

ʥʝʜʦʩʪʘʪʦʢ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠ ʚʳʩʦʢʠʡ ʠʟʥʦʩ ʩʠʩʪʝʤ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʫʩʪʘʨʝʚʰʝʝ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʪʝʭʥʦʣʦʛʠʠ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʦʩʥʦʚʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʩʝʪʝʡ. 
ɺʳʚʦʜʳ. ʉʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʘʥʘʣʠʟʝ ʜʚʫʭ ʧʨʠʚʝʜʝʥʥʳʭ ʤʝʪʦʜʦʚ, 

ʧʦʟʚʦʣʠʣʦ ʚʳʜʝʣʠʪʴ ʧʝʨʚʦʦʯʝʨʝʜʥʳʝ ʧʨʦʙʣʝʤʳ ʚ ʩʬʝʨʝ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʩʝʣʴʩʢʠʭ ʨʘʡʦʥʦʚ ʙʝʩʩʪʦʯʥʦʡ ʦʙʣʘʩʪʠ ʆʙ-ɹʀʨʪʳʰʩʢʦʛʦ ʤʝʞʜʫʨʝʯʴʷ 

ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʠ ʥʘʤʝʪʠʪʴ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʠʭ ʨʝʰʝʥʠʶ. 

ʕʢʦʣʦʛʦ-ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʧʨʦʙʣʝʤʳ ʢʦʥʢʨʝʪʥʦʛʦ 

ʨʘʡʦʥʘ. ʇʨʠ ʵʪʦʤ ʬʘʢʪʠʯʝʩʢʠ ʫʜʘʣʦʩʴ ʩʛʨʫʧʧʠʨʦʚʘʪʴ ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʧʦ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ ʧʨʠʨʦʜʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʙʣʝʤʘʪʠʢʝ. ʉʘʤʦʡ 

ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ 

ʜʦʙʨʦʢʘʯʝʩʪʚʝʥʥʦʡ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ, ʩʚʷʟʘʥʥʦʝ ʢʘʢ ʩ ʧʨʠʨʦʜʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʠʩʪʦʯʥʠʢʦʚ ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʪʘʢ ʠ ʩ ʥʘʣʠʯʠʝʤ-ʦʪʩʫʪʩʪʚʠʝʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ ʝʝ ʢʘʯʝʩʪʚʝʥʥʳʤ ʩʦʩʪʦʷʥʠʝʤ. ʄʝʪʦʜ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ 

ʦʙʲʝʢʪʠʚʥʳʤ, ʪʘʢ ʢʘʢ ʦʥ ʩʪʨʦʠʪʴʩʷ ʥʘ ʢʦʥʢʨʝʪʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ, ʦʪʨʘʞʘʶʱʠʭ 

ʨʘʟʥʳʝ ʩʪʦʨʦʥʳ ʚʦʧʨʦʩʘ. 
ʀʥʪʝʨʚʴʶʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʠʣʦ ʦʧʨʝʜʝʣʠʪʴ ʧʨʦʙʣʝʤʳ, ʢʦʪʦʨʳʝ ʚ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʙʝʩʧʦʢʦʷʪ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠ ʫʧʨʘʚʣʝʥʮʝʚ ʩʬʝʨʳ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ʂ 

ʚʳʜʝʣʝʥʥʳʤ ʧʨʦʙʣʝʤʘʤ ʜʦʙʘʚʠʣʩʷ ʝʱʝ ʨʷʜ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤ 

ʚʦʜʦʩʥʘʙʞʝʥʠʷ, ʦʪʨʘʞʘʶʱʠʡ ʵʢʦʥʦʤʠʯʝʩʢʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ. ʉʨʝʜʠ ʥʠʭ ʣʠʜʠʨʫʶʪ 

ʪʘʢʠʝ ʧʨʦʙʣʝʤʳ, ʢʘʢ ʥʝʜʦʩʪʘʪʦʯʥʳʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʠ ʫʯʘʩʪʠʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʳʭ 

ʩʪʦʨʦʥ ʚ ʫʧʨʘʚʣʝʥʠʠ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʪʝʨʨʠʪʦʨʠʡ.  ʆʩʥʦʚʘʥʥʦʝ ʥʘ ʣʠʯʥʦʤ 

ʤʥʝʥʠʠ ʨʝʩʧʦʥʜʝʥʪʦʚ ʘʥʢʝʪʠʨʦʚʘʥʠʝ ʤʦʞʝʪ ʧʦ ʧʨʘʚʫ ʩʯʠʪʘʪʴʩʷ ʤʝʪʦʜʦʤ 

ʩʫʙʲʝʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ. 

Åʥʝʜʦʩʪʫʧʥʦʩʪʴ ʠʥʬʦʨʤʘʮʠʠ
Åʬʠʥʘʥʩʠʨʦʚʘʥʠʝ

ʞʠʪʝʣʠ ʨʘʡʦʥʘ

Åʦʪʩʫʪʩʪʚʠʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʚʣʘʩʪʠ
Åʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʢʚʘʣʠʬʠʢʘʮʠʠ ʢʘʜʨʦʚ

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʥʘʫʯʥʦʛʦ 
ʩʦʦʙʱʝʩʪʚʘ

Åʦʪʩʫʪʩʪʚʠʝ ʩʦʚʨʝʤʝʥʥʦʡ ʪʝʭʥʠʢʠ
ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʨʝʩʫʨʩʦʩʥʘʙʞʘʶʱʝʡ 
ʦʨʛʘʥʠʟʘʮʠʠ/ʩʬʝʨʳ ɾʂʍ

Åʬʠʥʘʥʩʠʨʦʚʘʥʠʝ

ʩʦʪʨʫʜʥʠʢʠ 
ʘʜʤʠʥʠʩʪʨʘʮʠʡ/ʨʘʡʦʥʥʳʭ 
ʚʝʜʦʤʩʪʚ/ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ
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ɸʥʥʦʪʘʮʠʷ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʦʙʫʩʣʦʚʣʝʥʘ ʚʦʟʨʘʩʪʘʶʱʝʡ ʨʦʣʴʶ ʠʨʨʠʛʘʮʠʠ ʚ ʨʝʰʝʥʠʠ 

ʛʣʦʙʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʘ ʬʦʥʝ ʧʨʦʛʥʦʟʠʨʫʝʤʦʛʦ ʨʦʩʪʘ 

ʥʘʩʝʣʝʥʠʷ ʠ ʧʦʪʝʧʣʝʥʠʷ ʢʣʠʤʘʪʘ. ʎʝʣʴ ʨʘʙʦʪʳ: ʚʳʷʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʠʨʨʠʛʘʮʠʦʥʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ ʜʣʷ ʥʘʫʯʥʦʡ 

ʧʦʜʜʝʨʞʢʠ ʩʪʨʘʪʝʛʠʡ ʫʩʪʦʡʯʠʚʦʡ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʦʨʦʰʝʥʠʷ ʟʝʤʝʣʴ. ɺ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ 
ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʥʪʝʛʨʘʣʴʥʦʡ ʛʝʦʠʨʨʠʛʘʮʠʦʥʥʦʡ ʦʮʝʥʢʠ, ʦʩʥʦʚʘʥʥʦʡ ʥʘ 

ʢʦʤʙʠʥʘʮʠʠ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʠʥʜʝʢʩʘ ʠʨʨʠʛʘʮʠʦʥʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʩ ʨʝʡʪʠʥʛʦʚʦʡ 

ʦʮʝʥʢʦʡ ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʨʨʠʛʘʮʠʷ, ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ, ʠʥʪʝʛʨʘʣʴʥʘʷ ʦʮʝʥʢʘ, ʫʩʪʦʡʯʠʚʘʷ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ, ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ 
 

ɺʚʝʜʝʥʠʝ 

ɺ ʫʩʣʦʚʠʷʭ ʧʨʦʛʥʦʟʠʨʫʝʤʦʛʦ ʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ ʠ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ 

ʢʣʠʤʘʪʘ [1] ʦʞʠʜʘʝʪʩʷ ʫʩʠʣʝʥʠʝ ʨʦʣʠ ʠʨʨʠʛʘʮʠʠ ʚ ʨʝʰʝʥʠʠ ʥʘʨʘʩʪʘʶʱʠʭ 

ʧʨʦʙʣʝʤ ʛʣʦʙʘʣʴʥʦʡ ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʦʨʦʰʝʥʠʝ 

ʟʝʤʝʣʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʳʭ ʤʝʪʦʜʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʘ ʪʘʢʞʝ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʝʩʩʘ, ʚʩʝ ʯʘʱʝ ʟʚʫʯʘʪ ʧʨʠʟʳʚʳ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʭʦʜʘ 

ʠʨʨʠʛʘʮʠʦʥʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʧʫʪʴ ʫʩʪʦʡʯʠʚʦʡ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ (SI), ʢʘʢ 

ʩʧʦʩʦʙʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʫʚʝʣʠʯʝʥʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʧʨʦʜʫʢʪʦʚ 

ʧʠʪʘʥʠʷ ʥʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʣʷʭ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʠʣʠ 

ʫʣʫʯʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [2]. ɼʣʷ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʧʝʨʝʭʦʜʘ 

ʢ ʫʩʪʦʡʯʠʚʦʡ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʥʝʦʙʭʦʜʠʤ ʫʯʝʪ ʠ ʤʦʥʠʪʦʨʠʥʛ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʦʨʦʰʘʝʤʳʭ ʟʝʤʣʷʭ, ʥʘʫʯʥʫʶ ʦʩʥʦʚʫ ʜʣʷ 

ʢʦʪʦʨʳʭ ʤʦʛʫʪ ʦʙʝʩʧʝʯʠʪʴ ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʧʨʦʚʝʜʝʥʠʶ 

ʛʝʦʠʨʨʠʛʘʮʠʦʥʥʦʡ ʦʮʝʥʢʠ [3]. ʆʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʥʪʝʛʨʘʣʴʥʘʷ ʛʝʦʠʨʨʠʛʘʮʠʦʥʥʘʷ 

ʦʮʝʥʢʘ ʧʨʠʦʙʨʝʪʘʝʪ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʧʦʣʠʪʠʢʠ ʫʩʪʦʡʯʠʚʦʡ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʦʨʦʰʝʥʠʷ ʟʝʤʝʣʴ ʚ ʪʘʢʠʭ ʨʝʛʠʦʥʘʭ, ʢʘʢ ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ (ʈɸ), ʠʤʝʶʱʝʛʦ 

ʚʘʞʥʦʝ ʛʝʦʙʠʦʩʬʝʨʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʧʦʜʜʝʨʞʘʥʠʠ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ 

ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʛʣʦʙʘʣʴʥʳʭ ʟʝʤʝʣʴʥʳʭ ʩʠʩʪʝʤ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʦʚʝʩʪʠ ʠʥʪʝʛʨʘʣʴʥʫʶ ʛʝʦʠʨʨʠʛʘʮʠʦʥʥʫʶ ʦʮʝʥʢʫ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʦʨʦʰʘʝʤʳʭ ʟʝʤʣʷʭ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʝʛʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʜʣʷ ʧʦʜʜʝʨʞʢʠ 

ʩʪʨʘʪʝʛʠʡ ʫʩʪʦʡʯʠʚʦʡ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʤʝʥʷʣʠʩʴ ʦʙʱʝʥʘʫʯʥʳʝ 

(ʩʨʘʚʥʠʪʝʣʴʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ, ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʠʦʥʘʣʴʥʳʡ), ʤʘʪʝʤʘʪʠʢʦ-
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ʩʪʘʪʠʩʪʠʯʝʩʢʠʡ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ, ʤʝʪʦʜ ʨʝʡʪʠʥʛʦʚʦʡ ʦʮʝʥʢʠ, ʠʥʜʝʢʩʥʳʡ, 

ʩʦʮʠʦʣʦʛʠʯʝʩʢʠʡ (ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʨʚʴʶ), ʩʠʩʪʝʤʥʳʡ ʠ ʪʠʧʦʣʦʛʠʯʝʩʢʠʡ ʧʦʜʭʦʜʳ. 

ʆʙʣʘʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʭʚʘʪʳʚʘʝʪ ʪʝʨʨʠʪʦʨʠʶ ʯʝʪʳʨʝʭ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʨʘʡʦʥʦʚ ʈɸ, ʠʤʝʶʱʠʭ ʦʨʦʰʘʝʤʳʝ ʟʝʤʣʠ ʥʘ ʫʯʝʪʝ ʚ ʟʝʤʝʣʴʥʦʤ ʢʘʜʘʩʪʨʝ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʈʌ) ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.2019 ʛ.: ʂʦʰ-ɸʛʘʯʩʢʠʡ, 

ʋʩʪʴ-ʂʘʥʩʢʠʡ, ʋʩʪʴ-ʂʦʢʩʠʥʩʢʠʡ ʠ ʏʝʤʘʣʴʩʢʠʡ. ɺ ʧʨʦʮʝʩʩʝ ʦʮʝʥʢʠ ʫʯʠʪʳʚʘʝʪʩʷ 

ʚʢʣʶʯʝʥʥʦʩʪʴ ʈɸ ʢʘʢ ʚ ʩʦʩʪʘʚ ɸʣʪʘʡʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʪʘʢ ʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ ʚ 

ʮʝʣʦʤ (ʚ ʛʨʘʥʠʮʘʭ ʈʌ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʙʦʣʝʝ ʦʙʲʝʢʪʠʚʥʦ ʚʳʷʚʣʷʪʴ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, 

ʧʦʩʢʦʣʴʢʫ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʪʦʣʴʢʦ ʯʝʪʳʨʝʭ ʦʙʲʝʢʪʦʚ ʦʮʝʥʢʠ 

ʤʘʣʦʠʥʬʦʨʤʘʪʠʚʝʥ. 

ɻʝʦʠʨʨʠʛʘʮʠʦʥʥʘʷ ʦʮʝʥʢʘ ʦʩʫʱʝʩʪʚʣʷʣʘʩʴ ʩ ʧʦʤʦʱʴʶ ʠʥʜʝʢʩʘ 

ʠʨʨʠʛʘʮʠʦʥʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ (ILUI) ʧʦ ʤʝʪʦʜʠʢʝ, ʚʧʝʨʚʳʝ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʠ ʧʨʝʜʣʦʞʝʥʥʦʡ ʘʚʪʦʨʦʤ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ [3]. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʠʯʠʥʥʦ-

ʩʣʝʜʩʪʚʝʥʥʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʠ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʦʡ ʩʠʩʪʝʤʳ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʨʘʥʛʘ ï 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ï ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʤʝʪʦʜ ʨʝʡʪʠʥʛʦʚʦʡ 

ʦʮʝʥʢʠ. ʇʨʠʤʝʥʷʝʤʳʡ ʨʝʡʪʠʥʛ ʦʪʨʘʞʘʝʪ ʧʦʟʠʮʠʶ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʨʘʡʦʥʘ ʈɸ ʚ 

ʦʙʱʝʤ ʨʷʜʫ ʚʩʝʭ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ɸʣʪʘʡʩʢʦʛʦ ʨʝʛʠʦʥʘ ʩ ʥʘʣʠʯʠʝʤ 

ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ (ʚʩʝʛʦ 31 ʨʘʡʦʥ) ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʤʫ ʧʨʠʥʮʠʧʫ çʧʦʜʠʫʤʘè: 

ʯʝʤ ʤʝʥʴʰʝ ʟʥʘʯʝʥʠʝ, ʪʝʤ ʚʳʰʝ ʤʝʩʪʦ. ʄʝʩʪʘ ʚ ʨʝʡʪʠʥʛʝ ʨʘʟʙʠʪʳ ʥʘ ʯʝʪʳʨʝ 

ʛʨʫʧʧʳ: çʣʫʯʰʠʝè (ʦʪ 1 ʜʦ 8), çʚʳʰʝ ʩʨʝʜʥʝʛʦè (ʦʪ 9 ʜʦ 15), çʥʠʞʝ ʩʨʝʜʥʝʛʦè (ʦʪ 

16 ʜʦ 23) ʠ çʭʫʜʰʠʝè (ʦʪ 24 ʜʦ 31). 

ʈʝʡʪʠʥʛʦʚʘʷ ʦʮʝʥʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʦʩʥʦʚʝ ʨʘʩʯʝʪʘ ʧʦʢʘʟʘʪʝʣʝʡ (ʚ ʩʨʝʜʥʝʤ 

ʟʘ ʧʝʨʠʦʜ 2017ï2019 ʛʛ.) ʠʟ ʨʘʟʜʝʣʦʚ ɹʘʟʳ ʜʘʥʥʳʭ çʇʦʢʘʟʘʪʝʣʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡè ʋʧʨʘʚʣʝʥʠʷ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʧʦ 

ɸʣʪʘʡʩʢʦʤʫ ʢʨʘʶ ʠ ʈʝʩʧʫʙʣʠʢʝ ɸʣʪʘʡ: çʉʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦè, çʌʠʥʘʥʩʦʚʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴè, çʅʘʩʝʣʝʥʠʝè, çʊʝʨʨʠʪʦʨʠʷè, çɿʘʥʷʪʦʩʪʴ ʠ ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘè 

(https://akstat.gks.ru/folder/33047). 

ɼʘʥʥʳʝ ʜʣʷ ʘʥʘʣʠʟʘ ʩʬʦʨʤʠʨʦʚʘʥʳ ʥʘ ʦʩʥʦʚʝ ʦʬʠʮʠʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ 

ʤʘʪʝʨʠʘʣʦʚ ʨʝʛʠʦʥʘʣʴʥʳʭ ʫʧʨʘʚʣʝʥʠʡ ʄʝʣʠʦʨʘʮʠʠ ʟʝʤʝʣʴ ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʈʌ, ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ, ʢʘʜʘʩʪʨʘ ʠ ʢʘʨʪʦʛʨʘʬʠʠ, ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʢʠ, ʄʠʥʠʩʪʝʨʩʪʚʘ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʈʌ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʧʦʨʪʘʣʘ ʌɻɹʅʋ ɺʅʀʀ çʈʘʜʫʛʘè (https://inform-raduga.ru/), 

ʦʧʫʙʣʠʢʦʚʘʥʥʳʭ ʣʠʪʝʨʘʪʫʨʥʳʭ, ʬʦʥʜʦʚʳʭ, ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʜʘʥʥʳʭ. 

ʈʝʟʫʣʴʪʘʪʳ 

ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.2019 ʛ. ʚ ʈɸ ʥʘ ʫʯʝʪʝ ʚ ʟʝʤʝʣʴʥʦʤ ʢʘʜʘʩʪʨʝ ʈʌ 

ʠʤʝʣʦʩʴ 6,7 ʪʳʩ. ʛʘ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ; ʠʟ ʥʠʭ ʬʘʢʪʠʯʝʩʢʠ ʧʦʣʠʚʘʝʤʳʝ ʧʣʦʱʘʜʠ 

ʚ ʨʘʟʤʝʨʝ 3,4 ʪʳʩ. ʛʘ (50,2%) ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʪʦʣʴʢʦ ʚ ʂʦʰ-ɸʛʘʯʩʢʦʤ ʨʘʡʦʥʝ. ɺ 

ʜʨʫʛʠʭ ʨʘʡʦʥʘʭ ʦʨʦʰʘʝʤʳʝ ʟʝʤʣʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʚ ʢʘʯʝʩʪʚʝ ʙʦʛʘʨʥʳʭ. ʆʙʱʠʡ ʨʘʟʨʝʰʝʥʥʳʡ 

https://akstat.gks.ru/folder/33047
https://inform-raduga.ru/
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(ʧʨʦʝʢʪʥʳʡ) ʚʦʜʦʟʘʙʦʨ ʥʘ ʦʨʦʰʝʥʠʝ ʚ ʈɸ ʩʦʩʪʘʚʣʷʝʪ 10082 ʪʳʩ. ʤ3; ʙʦʣʴʰʘʷ 

ʯʘʩʪʴ ʝʛʦ ï 8800 ʪʳʩ. ʤ3 (87,3%) ʨʝʘʣʠʟʫʝʪʩʷ ʪʘʢʞʝ ʥʘ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤʘʭ 

ʂʦ-hɸʛʘʯʩʢʦʛʦ ʨʘʡʦʥʘ (ʨʠʩʫʥʦʢ). 

 
ʈʠʩʫʥʦʢ ï ʉʪʨʫʢʪʫʨʘ ʠʥʜʝʢʩʘ ʠʨʨʠʛʘʮʠʦʥʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ (ILUI) ʨʘʡʦʥʦʚ ʈʝʩʧʫʙʣʠʢʠ 

ɸʣʪʘʡ 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ 1990 ʛʦʜʦʤ, ʢʦʛʜʘ ʦʨʦʰʘʝʤʳʝ ʟʝʤʣʠ ʈɸ ʟʘʥʠʤʘʣʠ 2,3% 

ʧʣʦʱʘʜʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ ʠ ʜʘʚʘʣʠ ʦʢʦʣʦ 13 % ʚʘʣʦʚʦʡ 

ʨʘʩʪʝʥʠʝʚʦʜʯʝʩʢʦʡ ʧʨʦʜʫʢʮʠʠ [4], ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ ʧʣʦʱʘʜʠ ʦʨʦʰʘʝʤʳʭ 

ʟʝʤʝʣʴ ʩʦʢʨʘʪʠʣʘʩʴ ʚ 1,3 ʨʘʟʘ, ʘ ʬʘʢʪʠʯʝʩʢʠ ʧʦʣʠʚʘʝʤʳʭ ï ʚ 1,8 ʨʘʟ. ʇʨʠ ʵʪʦʤ 

ʧʦʛʦʣʦʚʴʝ ʩʢʦʪʘ ʈɸ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 1990 ʛ. ʫʚʝʣʠʯʠʣʦʩʴ ʧʦʯʪʠ ʥʘ 30 %, ʚ ʩʚʷʟʠ ʩ 

ʯʝʤ, ʩʠʣʴʥʦ ʚʦʟʨʦʩʣʘ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ ʥʘ ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʘʩʪʙʠʱʥʳʝ 

ʫʛʦʜʴʷ, ʠ ʦʙʦʩʪʨʠʣʘʩʴ ʧʨʦʙʣʝʤʘ ʫʩʪʦʡʯʠʚʦʡ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ, ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʨʝʰʝʥʠʠ ʢʦʪʦʨʦʡ ʠʛʨʘʝʪ ʠʨʨʠʛʘʮʠʦʥʥʦʝ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʝʝʩʷ ʚ ʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʈɸ ʠʩʢʣʶʯʠʪʝʣʴʥʦ 

ʥʘ ʦʨʦʰʝʥʠʠ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ. 

ʍʘʨʘʢʪʝʨʥʦʡ ʦʩʦʙʝʥʥʦʩʪʴʶ ʢʦʨʤʦʚʦʡ ʙʘʟʳ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʈɸ ʷʚʣʷʝʪʩʷ 

ʦʯʝʥʴ ʙʦʣʴʰʘʷ ʜʦʣʷ ʚ ʛʦʜʦʚʦʤ ʢʦʨʤʦʚʦʤ ʙʘʣʘʥʩʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ 

(ʩʚʳʰʝ 70%) ʠ ʧʨʝʦʙʣʘʜʘʥʠʝ ʚ ʟʘʛʦʪʘʚʣʠʚʘʝʤʳʭ ʥʘ ʟʠʤʫ ʢʦʨʤʘʭ ʜʦʣʠ ʧʦʣʝʚʦʛʦ 

ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ (ʦʢʦʣʦ 60%) [5]. ʇʦʩʢʦʣʴʢʫ ʚʩʝ ʦʨʦʰʘʝʤʳʝ ʟʝʤʣʠ ʈɸ 

ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʟʘʩʫʰʣʠʚʳʭ ʫʩʣʦʚʠʷʭ ʤʝʞʛʦʨʥʳʭ ʢʦʪʣʦʚʠʥ, ʦʯʝʥʴ ʫʷʟʚʠʤʳʭ ʚ 

ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ, ʪʦ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʧʦʣʠʚʦʚ ʧʨʠʚʦʜʠʪ ʢ ʜʝʬʠʮʠʪʫ 

ʚʣʘʛʠ ʚ ʧʦʯʚʝ, ʥʘʨʫʰʘʝʪ ʝʝ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʠ ʤʠʥʝʨʘʣʴʥʳʡ ʙʘʣʘʥʩ, ʦʩʣʘʙʣʷʝʪ 

ʧʨʦʮʝʩʩʳ ʨʦʩʪʘ ʢʦʨʤʦʚʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʨʝʟʢʦ ʩʥʠʞʘʝʪ ʠʭ 

ʫʨʦʞʘʡʥʦʩʪʴ, ʧʨʠʚʦʜʠʪ ʢ ʛʠʙʝʣʠ ʧʦʩʝʚʦʚ [6]. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʡ ʦʮʝʥʢʠ ʠʥʜʝʢʩʘ ILUI  ʜʣʷ ʠʩʩʣʝʜʫʝʤʳʭ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ʚʳʷʚʣʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʦʜʝʣʝʡ ʠʨʨʠʛʘʮʠʦʥʥʦʛʦ 



ˤͦ͒ͤ·͔ ͙ Ή͎͙ͦͦ͟͡;͔͙͔ͫ͟ ͔ͨͪͦ͋ͣ͡· ˿͙͙͙͋ͪ ͙ ͔̇ͤͭͪ͊͡Έ͚ͤͦ ˢ͙͙͘  

141 

 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʈɸ ʧʦ ʯʝʪʳʨʝʤ ʪʠʧʘʤ (ʩ ʚʳʩʦʢʠʤ, ʚʳʰʝ ʩʨʝʜʥʝʛʦ, ʥʠʞʝ 

ʩʨʝʜʥʝʛʦ ʠ ʥʠʟʢʠʤ ILUI ), ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʛʨʘʜʠʝʥʪʘʤʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʧʨʦʷʚʣʝʥʠʷ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʦʚ, ʢʘʢ ʫʨʦʚʝʥʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʠ 

ʩʪʝʧʝʥʴ ʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ ʛʝʦʠʨʨʠʛʘʮʠʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʠ (ʪʘʙʣʠʮʘ). 

ʈʝʟʫʣʴʪʘʪʳ ʨʝʡʪʠʥʛʦʚʦʡ ʦʮʝʥʢʠ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʤʦʜʝʣʝʡ ʠʨʨʠʛʘʮʠʦʥʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʧʦ ʚʳʷʚʣʝʥʥʳʤ 

ʪʠʧʘʤ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʙʫʩʣʦʚʣʝʥʳ ʪʘʢʞʝ ʤʝʭʘʥʠʟʤʘʤʠ ʧʨʠʯʠʥʥʦ-

ʩʣʝʜʩʪʚʝʥʥʳʭ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʚʟʘʠʤʦʩʚʷʟʝʡ ʩ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʦʡ 

ʩʠʩʪʝʤʳ ʙʦʣʝʝ ʚʳʩʦʢʦʛʦ ʨʘʥʛʘ ï ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, 

ʚʳʨʘʞʝʥʥʳʭ ʧʦʩʨʝʜʩʪʚʦʤ ʘʙʩʦʣʶʪʥʳʭ ʠ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʪʨʫʢʪʫʨʳ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ, ʠʭ 

ʫʨʦʞʘʡʥʦʩʪʠ, ʚʘʣʦʚʦʛʦ ʩʙʦʨʘ, ʦʙʲʝʤʦʚ ʨʝʘʣʠʟʘʮʠʠ (ʪʘʙʣʠʮʘ). 

ʂ ʧʝʨʚʦʤʫ ʪʠʧʫ ʩ ʚʳʩʦʢʠʤ ʟʥʘʯʝʥʠʝʤ ILUI  ʦʪʥʦʩʠʪʩʷ ʠʨʨʠʛʘʮʠʦʥʥʦʝ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ ʂʦʰ-ɸʛʘʯʩʢʦʛʦ ʨʘʡʦʥʘ ï ʝʜʠʥʩʪʚʝʥʥʦʛʦ ʨʘʡʦʥʘ ʚ ʨʝʩʧʫʙʣʠʢʝ, 

ʚ ʢʦʪʦʨʦʤ ʦʨʦʰʘʝʤʳʝ ʟʝʤʣʠ ʬʘʢʪʠʯʝʩʢʠ ʧʦʣʠʚʘʶʪʩʷ (ʨʠʩʫʥʦʢ). 

ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʦʨʦʩʠʪʝʣʴʥʳʝ ʩʠʩʪʝʤʳ ʂʦʰ-

ɸʛʘʯʩʢʦʛʦ ʨʘʡʦʥʘ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʩʘʤʳʭ ʵʢʩʪʨʝʤʘʣʴʥʳʭ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ 

ʈɸ ʚ ʟʦʥʝ ʦʧʫʩʪʳʥʝʥʥʳʭ ʩʪʝʧʝʡ ʤʝʞʛʦʨʥʦʡ ʏʫʡʩʢʦʡ ʢʦʪʣʦʚʠʥʳ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ ʥʘʠʙʦʣʴʰʝʡ ʩʫʭʦʩʪʴʶ ʠ ʜʝʬʠʮʠʪʦʤ ʫʚʣʘʞʥʝʥʠʷ ʩʨʝʜʠ ʚʩʝʭ 

ʠʟʫʯʘʝʤʳʭ ʨʘʡʦʥʦʚ [7]. ʆʩʥʦʚʥʳʤʠ ʜʚʠʞʫʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʦʨʦʰʝʥʠʷ ʟʝʤʝʣʴ ʟʜʝʩʴ ʷʚʣʷʶʪʩʷ ʨʘʟʚʠʪʦʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʦ ʤʷʩʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ 

ʩ ʚʳʩʦʢʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʧʦʛʦʣʦʚʴʷ ʩʢʦʪʘ (87,7 ʪʳʩ. ʫʩʣ. ʛʦʣʦʚ) ʠ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ 

ʧʣʦʱʘʜʝʡ ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʝʥʦʢʦʩʦʚ, ʧʨʠʭʦʜʷʱʠʭʩʷ ʥʘ 1 ʫʩʣ. ʛʦʣʦʚʫ ʩʢʦʪʘ (0,092 

ʛʘ/ʛʦʣ.); ʧʨʠ ʵʪʦʤ ʠʤʝʶʪʩʷ ʙʦʣʴʰʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʧʘʩʦʚ 

ʧʨʝʩʥʦʡ ʚʦʜʳ ʜʣʷ ʦʨʦʰʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʜʝʰʝʚʳʭ ʩʘʤʦʥʘʧʦʨʥʳʭ ʦʨʦʩʠʪʝʣʴʥʳʭ 

ʩʠʩʪʝʤ, ʢʦʪʦʨʳʝ ʨʘʙʦʪʘʶʪ ʙʝʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʩʦʩʥʳʭ ʩʪʘʥʮʠʡ [8]. 

ʈʝʡʪʠʥʛʦʚʘʷ ʦʮʝʥʢʘ ʧʦʟʚʦʣʠʣʘ ʚʳʷʚʠʪʴ ʪʝʨʨʠʪʦʨʠʘʣʴʥʫʶ ʩʧʝʮʠʬʠʢʫ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʂʦʰ-ɸʛʘʯʩʢʦʛʦ ʨʘʡʦʥʘ, ʢʦʪʦʨʘʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʨʝʦʙʣʘʜʘʥʠʠ 

ʚ ʩʪʨʫʢʪʫʨʝ ʧʦʩʝʚʥʳʭ ʧʣʦʱʘʜʝʡ ʜʦʣʠ ʦʜʥʦʣʝʪʥʠʭ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ (90,8%). 

ʇʨʠ ʦʯʝʥʴ ʥʠʟʢʦʡ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ (2-4 ʮ/ʛʘ 

ʦʜʥʦʣʝʪʥʠʭ ʪʨʘʚ ʥʘ ʩʝʥʦ), ʪʦʣʴʢʦ ʩ ʧʦʤʦʱʴʶ ʠʨʨʠʛʘʮʠʠ ʟʜʝʩʴ ʚʦʟʤʦʞʥʦ 

ʧʦʚʳʰʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʦʜʥʦʣʝʪʥʠʭ ʪʨʘʚ ʜʦ 50-60 ʮ/ʛʘ ʜʣʷ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʛʦ 

ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʨʤʦʚʳʤʠ ʟʘʧʘʩʘʤʠ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʧʘʜʝʞʘ ʩʢʦʪʘ ʦʪ 

ʙʝʩʢʦʨʤʠʮʳ ʚ ʜʣʠʪʝʣʴʥʳʡ ʟʠʤʥʠʡ ʧʝʨʠʦʜ. 

ʉ ʫʯʝʪʦʤ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʬʘʢʪʦʨʦʚ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, ʠʤʝʥʥʦ ʚ ʂʦʰ-ɸʛʘʯʩʢʦʤ ʨʘʡʦʥʝ ʚʳʷʚʣʝʥʦ ʥʘʠʙʦʣʝʝ 

ʙʣʘʛʦʧʨʠʷʪʥʦʝ ʩʦʯʝʪʘʥʠʝ ʧʘʨʘʤʝʪʨʦʚ ʛʝʦʠʨʨʠʛʘʮʠʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʥʘ ʬʦʥʝ 

ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ, ʯʪʦ ʜʝʣʘʝʪ ʵʪʦʪ ʨʘʡʦʥ ʩʘʤʳʤ 

ʧʝʨʩʧʝʢʪʠʚʥʳʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʡ ʫʩʪʦʡʯʠʚʦʡ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʠʨʨʠʛʘʮʠʦʥʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. 

ʂʦ ʚʪʦʨʦʤʫ ʪʠʧʫ ʩ ILUI  ʚʳʰʝ ʩʨʝʜʥʝʛʦ ʦʪʥʝʩʝʥʦ ʠʨʨʠʛʘʮʠʦʥʥʦʝ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ ʋʩʪʴ-ʂʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʩ ʷʚʥʳʤ ʜʦʤʠʥʠʨʦʚʘʥʠʝʤ ʚ ʩʪʨʫʢʪʫʨʝ 

ʠʥʜʝʢʩʘ ʧʘʨʘʤʝʪʨʘ ʯʠʩʣʝʥʥʦʩʪʠ ʧʦʛʦʣʦʚʴʷ ʩʢʦʪʘ ï ʩʘʤʦʛʦ ʚʳʩʦʢʦʛʦ ʩʨʝʜʠ ʚʩʝʭ 
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ʘʣʪʘʡʩʢʠʭ ʨʘʡʦʥʦʚ ï 108,9 ʪʳʩ. ʫʩʣ. ʛʦʣʦʚ (ʨʠʩʫʥʦʢ). ɺ ʛʦʨʥʳʭ ʫʩʣʦʚʠʷʭ ʠʤʝʥʥʦ 

ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʟʘʩʫʰʣʠʚʳʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʷʚʣʷʶʪʩʷ ʛʣʘʚʥʳʤʠ ʜʚʠʞʫʱʠʤʠ 

ʩʠʣʘʤʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʦʨʦʰʘʝʤʦʛʦ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɼʘʞʝ ʫʯʠʪʳʚʘʷ, ʯʪʦ ʚ ʋʩʪ-ɹʂʘʥʩʢʦʤ ʨʘʡʦʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʩʦʢʘʷ ʜʦʣʷ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ ʚ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ (30 %), ʜʠʥʘʤʠʯʥʳʡ 

ʨʦʩʪ ʧʦʛʦʣʦʚʴʷ ʩʢʦʪʘ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʨʠʚʝʣ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʧʦʚʳʰʝʥʠʶ 

ʥʘʛʨʫʟʢʠ ʩʢʦʪʘ ʥʘ 1 ʛʘ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ ʠ ʦʙʦʩʪʨʠʣ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʤ ʠ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʦʤ ʦʙʝʩʧʝʯʝʥʠʠ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʢʦʨʤʘʤʠ. 

ʊʘʙʣʠʮʘ ï ʀʥʜʝʢʩ ILUI  ʠ ʨʝʡʪʠʥʛʦʚʘʷ ʦʮʝʥʢʘ ʢʣʶʯʝʚʳʭ ʧʘʨʘʤʝʪʨʦʚ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ 
ʇʦʢʘʟʘʪʝʣʴ ʂʦ-h

ɸʛʘʯʩʢʠʡ 

ʋʩʪʴ-ʂʘʥʩʢʠʡ ʋʩʪʴ-

ʂʦʢʩʠʥʩʢʠʡ 

ʏʝʤʘʣʴʩʢʠʡ 

ʀʥʜʝʢʩ ILUI ʚʳʩʦʢʠʡ 

(10,772) 

ʚʳʰʝ 

ʩʨʝʜʥʝʛʦ 

(3,637) 

ʥʠʞʝ 

ʩʨʝʜʥʝʛʦ 

(2,527) 

ʥʠʟʢʠʡ 

(0,640) 

ʇʣʦʱʘʜʴ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ +++ ï ï ï ï ï 

ʌʘʢʪʠʯʝʩʢʠ ʧʦʣʠʪʦ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ +++ ï ï ï ï ï ï ï ï ï 

ʈʘʟʨʝʰʝʥʥʳʡ ʦʙʲʝʤ ʛʦʜʦʚʦʛʦ ʚʦʜʦʟʘʙʦʨʘ 

ʥʘ ʦʨʦʰʝʥʠʝ 
+++ ï ï ï ï ï 

ɼʝʬʠʮʠʪ ʫʚʣʘʞʥʝʥʠʷ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ +++ +++ ï ï ï ï ï ï 

ʇʦʛʦʣʦʚʴʝ ʩʢʦʪʘ, ʫʩʣ. ʛʦʣʦʚ +++ +++ +++ ï ï ï 

ɼʦʣʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʢʦʨʤʦʚʳʭ ʫʛʦʜʠʡ ʚ 

ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʪʝʨʨʠʪʦʨʠʠ 
+++ +++ +++ ï ï ï 

ɼʦʣʷ ʦʜʥʦʣʝʪʥʠʭ ʪʨʘʚ ʚ ʧʣʦʱʘʜʠ ʧʦʩʝʚʦʚ 

ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ 
+++ +++ + ï ï ï 

ʇʣʦʱʘʜʴ ʧʘʩʪʙʠʱ ʥʘ 1 ʫʩʣ. ʛʦʣʦʚʫ ʩʢʦʪʘ +++ ï ï ï +++ +++ 

ʇʣʦʱʘʜʴ ʩʝʥʦʢʦʩʦʚ ʥʘ 1 ʫʩʣ. ʛʦʣʦʚʫ ʩʢʦʪʘ ï ï ï ï ï ï ï ï ï + 

ʋʨʦʞʘʡʥʦʩʪʴ ʦʜʥʦʣʝʪʥʠʭ ʪʨʘʚ: 

ï ʥʘ ʩʝʥʦ 
+* +++ +++ +++ 

ï ʥʘ ʟʝʣʝʥʳʡ ʢʦʨʤ ʦʪʩʫʪʩʪʚʫʝʪ +++ +++ +++ 

ʋʨʦʞʘʡʥʦʩʪʴ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ: 

ï ʥʘ ʩʝʥʦ 
+* + ï ï ï ï 

ï ʥʘ ʟʝʣʝʥʳʡ ʢʦʨʤ ʦʪʩʫʪʩʪʚʫʝʪ + ï ï ï +++ 

ɺʘʣʦʚʦʡ ʩʙʦʨ ʩʝʷʥʳʭ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ 

ʥʘ 1 ʫʩʣ. ʛʦʣʦʚʫ ʩʢʦʪʘ: 

ï ʦʜʥʦʣʝʪʥʠʭ ʪʨʘʚ ʥʘ ʩʝʥʦ 

ï ï ï +++ +++ ï 

ï ʦʜʥʦʣʝʪʥʠʭ ʪʨʘʚ ʥʘ ʟʝʣʝʥʳʡ ʢʦʨʤ ʦʪʩʫʪʩʪʚʫʝʪ ï ï ï ï ï ï ï ï ï 

ï ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʥʘ ʩʝʥʦ ï ï ï ï ï ï ï ï ï ï 

ï ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʥʘ ʟʝʣʝʥʳʡ ʢʦʨʤ ʦʪʩʫʪʩʪʚʫʝʪ ï ï ï ï ï 

ʆʙʲʝʤ ʨʝʘʣʠʟʘʮʠʠ ʂʈʉ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ 

ï ï ï +++ ï ï ï ï 

ʇʨʠʤʝʯʘʥʠʝ: ʤʝʩʪʦ ʚ ʨʝʡʪʠʥʛʝ: +++ ʦʪ 1 ʜʦ 8; + ʦʪ 9 ʜʦ 15; ï ʦʪ 16 ʜʦ 23; ï ï ï ʦʪ 24 ʜʦ 31; *ʪʨʘʚʳ ʥʘ ʧʦʣʠʚʝ 

 

ɺ ʨʝʡʪʠʥʛʦʚʦʡ ʦʮʝʥʢʝ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʧʣʦʱʘʜʝʡ ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʝʥʦʢʦʩʦʚ 

(0,132 ʛʘ/ʛʦʣ.), ʧʘʩʪʙʠʱ (1,575 ʛʘ/ʛʦʣ.) ʠ ʩʝʷʥʳʭ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ (0,285 ʛʘ/ʛʦʣ.), 

ʧʨʠʭʦʜʷʱʠʭʩʷ ʥʘ 1 ʫʩʣ. ʛʦʣʦʚʫ ʩʢʦʪʘ, ʨʘʡʦʥ ʟʘʥʠʤʘʝʪ ʩʘʤʳʝ ʥʠʟʢʠʝ ʧʦʟʠʮʠʠ (29, 

26 ʠ 29 ʤʝʩʪʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) ʩʨʝʜʠ ʚʩʝʭ ʘʣʪʘʡʩʢʠʭ ʨʘʡʦʥʦʚ (ʪʘʙʣʠʮʘ). ʇʨʠ ʵʪʦʤ 

ʝʩʪʝʩʪʚʝʥʥʳʝ ʢʦʨʤʦʚʳʝ ʫʛʦʜʴʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ ʢʫʣʴʪʫʨʪʝʭʥʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʠ ʥʠʟʢʦʡ 

ʫʨʦʞʘʡʥʦʩʪʴʶ, ʘ ʥʘ ʩʝʥʦʢʦʩʘʭ ʠ ʧʘʩʪʙʠʱʘʭ ʩʠʩʪʝʤʘʪʠʯʝʩʢʠ ʧʨʦʚʦʜʠʪʩʷ ʚʝʩʝʥʥʝʝ 
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ʠ ʦʩʝʥʥʝʝ ʧʦʜʪʨʘʚʣʠʚʘʥʠʝ, ʯʪʦ ʩʥʠʞʘʝʪ ʠʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʠ ʢʘʯʝʩʪʚʦ ʩʝʥʘ, ʪʘʢ 

ʢʘʢ ʚ ʪʨʘʚʦʩʪʦʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʧʣʦʭʦʧʦʝʜʘʝʤʦʛʦ ʠ ʥʝʧʦʝʜʘʝʤʦʛʦ 

ʨʘʟʥʦʪʨʘʚʴʷ [5]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʜʝʬʠʮʠʪ ʫʚʣʘʞʥʝʥʠʷ ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʚ ʋʩʪʴ-

ʂʘʥʩʢʦʤ ʨʘʡʦʥʝ ʚ 1,7 ʨʘʟ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʂʦʰ-ɸʛʘʯʩʢʦʤ ʨʘʡʦʥʝ, ʝʛʦ ʟʥʘʯʝʥʠʷ (ï

350 ʤʤ) ʦʩʪʘʶʪʩʷ ʣʠʤʠʪʠʨʫʶʱʠʤʠ ʜʣʷ ʚʳʩʦʢʦʡ ʫʨʦʞʘʡʥʦʩʪʠ ʢʦʨʤʦʚʳʭ 

ʢʫʣʴʪʫʨ. ʉʠʪʫʘʮʠʷ ʫʩʫʛʫʙʣʷʝʪʩʷ ʥʘʙʣʶʜʘʝʤʳʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʩʪʴ-ʂʘʥʩʢʦʛʦ 

ʨʘʡʦʥʘ ʧʨʦʷʚʣʝʥʠʷʤʠ ʧʨʠʟʥʘʢʦʚ ʘʨʠʜʠʟʘʮʠʠ ʠ ʦʧʫʩʪʳʥʠʚʘʥʠʷ [9]. 

ʉʝʛʦʜʥʷ ʚ ʂʘʥʩʢʦʡ ʢʦʪʣʦʚʠʥʝ ʋʩʪʴ-ʂʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʠʤʝʝʪʩʷ ʥʝʙʦʣʴʰʘʷ 

ʧʣʦʱʘʜʴ ʩʦʭʨʘʥʠʚʰʠʭʩʷ ʥʘ ʫʯʝʪʝ ʚ ʟʝʤʝʣʴʥʦʤ ʢʘʜʘʩʪʨʝ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ (301 

ʛʘ) ʩ ʨʘʟʨʝʰʝʥʥʳʤ (ʧʨʦʝʢʪʥʳʤ) ʦʙʲʝʤʦʤ ʛʦʜʦʚʦʛʦ ʚʦʜʦʟʘʙʦʨʘ ʥʘ ʦʨʦʰʝʥʠʝ 482 

ʪʳʩ. ʤ3, ʘ ʪʘʢʞʝ ʥʘʙʣʶʜʘʶʪʩʷ ʨʘʟʜʨʦʙʣʝʥʥʦʩʪʴ ʨʘʥʝʝ ʧʦʣʠʚʘʝʤʳʭ ʟʝʤʝʣʴʥʳʭ 

ʫʯʘʩʪʢʦʚ ʠ ʨʘʟʨʫʰʝʥʠʝ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ. ʇʨʠ ʵʪʦʤ ʚ ʨʘʡʦʥʝ ʩʫʱʝʩʪʚʫʝʪ 

ʧʦʥʠʤʘʥʠʝ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʝʨʝʭʦʜʘ ʦʪ ʵʢʩʪʝʥʩʠʚʥʦʛʦ ʨʘʩʰʠʨʝʥʠʷ 

ʤʥʦʛʦʯʠʩʣʝʥʥʦʛʦ, ʥʦ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʛʦʣʦʚʴʷ ʩʢʦʪʘ ʢ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʨʘʟʚʝʜʝʥʠʷ ʝʛʦ ʙʦʣʝʝ ʚʳʩʦʢʦʢʘʯʝʩʪʚʝʥʥʳʭ ʧʣʝʤʝʥʥʳʭ ʧʦʨʦʜ, ʧʦʩʢʦʣʴʢʫ 

ʜʠʩʧʨʦʧʦʨʮʠʠ ʚ ʩʠʩʪʝʤʝ ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ ʠ ʢʦʨʤʦʧʨʦʠʟʚʦʜʩʪʚʘ ʙʳʣʠ ʠ ʦʩʪʘʶʪʩʷ 

ʛʣʘʚʥʦʡ ʧʨʠʯʠʥʦʡ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʨʝʘʣʠʟʘʮʠʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʞʠʚʦʪʥʳʭ [10]. 

ʇʦʚʳʰʝʥʠʝ ʞʝ ʜʦʣʠ ʧʣʝʤʝʥʥʳʭ ʞʠʚʦʪʥʳʭ ʚ ʩʪʨʫʢʪʫʨʝ ʩʪʘʜʘ ʪʨʝʙʫʝʪ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʟʨʫʰʝʥʥʳʭ ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ ʜʣʷ ʧʦʣʠʚʘ ʙʦʣʝʝ ʮʝʥʥʳʭ ʚ 

ʢʦʨʤʦʚʦʤ ʦʪʥʦʰʝʥʠʠ ʠ ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ, ʯʪʦ ʩ 

ʫʯʝʪʦʤ ʩʣʦʞʠʚʰʝʡʩʷ ʛʝʦʠʨʨʠʛʘʮʠʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʧʦʟʚʦʣʷʝʪ ʨʝʢʦʤʝʥʜʦʚʘʪʴ 

ʜʣʷ ʋʩʪʴ-ʂʘʥʩʢʦʛʦ ʨʘʡʦʥʘ ʨʝʘʣʠʟʘʮʠʶ ʩʪʨʘʪʝʛʠʡ ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʤʝʣʢʦʤʦʟʘʠʯʥʳʭ ʚʠʜʦʚ ʠʨʨʠʛʘʮʠʦʥʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. 

ʂ ʪʨʝʪʴʝʤʫ ʪʠʧʫ ʩ ʠʥʜʝʢʩʦʤ ILUI  ʥʠʞʝ ʩʨʝʜʥʝʛʦ ʦʪʥʝʩʝʥʦ ʠʨʨʠʛʘʮʠʦʥʥʦʝ 

ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ ʋʩʪʴ-ʂʦʢʩʠʥʩʢʦʛʦ ʨʘʡʦʥʘ. ʆʨʦʰʘʝʤʳʝ ʟʝʤʣʠ ʟʜʝʩʴ 

ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʋʡʤʦʥʩʢʦʡ ʢʦʪʣʦʚʠʥʝ, ʚ ʢʦʪʦʨʦʡ ʩʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʦʩʘʜʢʦʚ ʥʘ 50% ʙʦʣʴʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʏʫʡʩʢʦʡ ʢʦʪʣʦʚʠʥʦʡ [11], ʘ 

ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʜʝʬʠʮʠʪ ʫʚʣʘʞʥʝʥʠʷ ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ (ï270 ʤʤ) ʥʝ 

ʷʚʣʷʝʪʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʣʠʤʠʪʠʨʫʶʱʠʤ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʨʤʘʤʠ 

ʠʤʝʶʱʝʛʦʩʷ ʧʦʛʦʣʦʚʴʷ ʩʢʦʪʘ (49,3 ʪʳʩ. ʫʩʣ. ʛʦʣʦʚ) (ʨʠʩʫʥʦʢ). 

ɺ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʵʪʦ ʩʚʷʟʘʥʦ ʪʘʢʞʝ ʩ ʪʝʤ, ʯʪʦ ʚʳʩʦʢʫʶ ʜʦʣʶ ʚ 

ʩʪʨʫʢʪʫʨʝ ʧʦʛʦʣʦʚʴʷ ʩʢʦʪʘ ʟʜʝʩʴ ʩʦʩʪʘʚʣʷʶʪ ʤʘʨʘʣʳ ʩʦ ʩʧʝʮʠʬʠʯʝʩʢʠʤ 

ʨʘʮʠʦʥʦʤ ʠ ʨʝʞʠʤʦʤ ʢʦʨʤʣʝʥʠʷ ʠ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʤʥʦʛʠʭ ʜʨʫʛʠʭ ʨʘʡʦʥʦʚ ʈɸ, 

ʧʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ ʧʦʟʚʦʣʷʶʪ ʚʳʨʘʱʠʚʘʪʴ ʟʝʨʥʦʚʳʝ ʠ ʟʝʨʥʦʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ, 

ʟʘʥʠʤʘʶʱʠʝ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʚ ʩʪʨʫʢʪʫʨʝ ʢʦʨʤʦʚʦʛʦ ʨʘʮʠʦʥʘ ʩʢʦʪʘ. 

ʈʝʡʪʠʥʛʦʚʘʷ ʦʮʝʥʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʋʩʪʴ-ʂʦʢʩʠʥʩʢʠʡ ʨʘʡʦʥ ʣʠʜʠʨʫʝʪ ʩʨʝʜʠ 

ʚʩʝʭ ʘʣʪʘʡʩʢʠʭ ʨʘʡʦʥʦʚ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʚʘʣʦʚʦʛʦ ʩʙʦʨʘ ʦʜʥʦʣʝʪʥʠʭ ʪʨʘʚ ʥʘ ʩʝʥʦ, 

ʩʦʩʪʘʚʣʷʶʱʝʛʦ ʚ ʩʨʝʜʥʝʤ 170 ʪʳʩ. ʮ ʚ ʛʦʜ ʠ ʧʣʦʱʘʜʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʧʘʩʪʙʠʱ ʚ 

ʨʘʟʤʝʨʝ 6,6 ʛʘ, ʧʨʠʭʦʜʷʱʝʡʩʷ ʥʘ 1 ʫʩʣ. ʛʦʣʦʚʫ ʩʢʦʪʘ (ʪʘʙʣʠʮʘ). ʊʘʢʞʝ ʚʳʷʚʣʝʥʳ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʫʨʦʞʘʡʥʦʩʪʠ ʦʜʥʦʣʝʪʥʠʭ ʪʨʘʚ ʥʘ ʩʝʥʦ (21,2 ʮ/ʛʘ) 
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ʠ ʟʝʣʝʥʳʡ ʢʦʨʤ (85,8 ʮ/ʛʘ), ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʫʜʦʚʣʝʪʚʦʨʷʪʴ ʧʦʪʨʝʙʥʦʩʪʠ 

ʠʤʝʶʱʝʛʦʩʷ ʧʦʛʦʣʦʚʴʷ ʩʢʦʪʘ ʚ ʢʦʨʤʘʭ. 

ʋʯʠʪʳʚʘʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʠʟʢʠʡ ʜʝʬʠʮʠʪ ʫʚʣʘʞʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʪʦʪ ʬʘʢʪ, ʯʪʦ 

ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʧʦʛʦʣʦʚʴʷ ʩʢʦʪʘ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʥʝ ʚ ʢʨʫʧʥʳʭ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʘ ʚ ʣʠʯʥʳʭ ʭʦʟʷʡʩʪʚʘʭ ʥʘʩʝʣʝʥʠʷ (60 %) ʠ 

ʢʨʝʩʪʴʷʥʩʢʦ-ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ (23 %), ʪʦ ʤʦʞʥʦ ʧʦʥʷʪʴ ʦʪʩʫʪʩʪʚʠʝ ʚ ʵʪʦʤ 

ʨʘʡʦʥʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʠ ʚʚʦʜʘ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʜʦʨʦʛʦʩʪʦʷʱʠʭ ʦʨʦʩʠʪʝʣʴʥʳʭ 

ʩʠʩʪʝʤ ʧʨʠ ʩʦʙʩʪʚʝʥʥʳʭ ʥʠʟʢʠʭ ʬʠʥʘʥʩʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʷʭ 

ʩʝʣʴʭʦʟʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʧʦʣʠʚʝ ʢʦʨʤʦʚʳʭ ʢʫʣʴʪʫʨ 

ʦʙʦʩʪʨʷʝʪʩʷ ʚ ʥʘʠʙʦʣʝʝ ʩʫʭʠʝ ʛʦʜʳ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʙʦʣʝʝ 

ʘʢʪʠʚʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʨʘʟʚʠʪʠʷ ʪʘʢʠʭ ʚʠʜʦʚ ʦʨʦʰʝʥʠʷ ʟʝʤʝʣʴ, 

ʢʘʢ ʜʝʬʠʮʠʪʥʦʝ ʠ ʮʠʢʣʠʯʥʦʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʙʦʣʝʝ ʱʘʜʷʱʠʤ 

ʠʨʨʠʛʘʮʠʦʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʧʨʠʨʦʜʥʳʝ ʩʠʩʪʝʤʳ ʠ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʢ ʤʝʥʝʝ 

ʟʘʩʫʰʣʠʚʳʤ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. 

ʀʨʨʠʛʘʮʠʦʥʥʦʝ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʝ ʏʝʤʘʣʴʩʢʦʛʦ ʨʘʡʦʥʘ ʩ ʩʘʤʳʤ ʥʠʟʢʠʤ 

ʩʨʝʜʠ ʚʩʝʭ ʘʣʪʘʡʩʢʠʭ ʨʘʡʦʥʦʚ ʠʥʜʝʢʩʦʤ ILUI (0,640) ʦʪʥʝʩʝʥʦ ʢ ʯʝʪʚʝʨʪʦʤʫ 

ʪʠʧʫ, ʧʦʩʢʦʣʴʢʫ ʠʤʝʶʱʠʝʩʷ ʟʜʝʩʴ ʥʝʙʦʣʴʰʠʝ ʫʯʘʩʪʢʠ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʚ 

ʩʦʚʦʢʫʧʥʦʤ ʨʘʟʤʝʨʝ 75 ʛʘ ʩʦʚʩʝʤ ʥʝ ʧʦʣʠʚʘʶʪʩʷ, ʘ ʢʣʶʯʝʚʳʝ ʧʘʨʘʤʝʪʨʳ 

ʛʝʦʠʨʨʠʛʘʮʠʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʠ (ʜʝʬʠʮʠʪ ʫʚʣʘʞʥʝʥʠʷ ʚ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ, 

ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʠ ʧʦʛʦʣʦʚʴʷ ʩʢʦʪʘ) ï ʦʜʥʠ ʠʟ ʩʘʤʳʭ ʥʠʟʢʠʭ ʚ ɿʘʧʘʜʥʦʡ 

ʉʠʙʠʨʠ [3]. 

ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʨʝʡʪʠʥʛʦʚʘʷ ʦʮʝʥʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʏʝʤʘʣʴʩʢʠʡ ʨʘʡʦʥ 

ʟʘʥʠʤʘʝʪ ʣʠʜʠʨʫʶʱʠʝ ʧʦʟʠʮʠʠ ʩʨʝʜʠ ʚʩʝʭ ʨʘʡʦʥʦʚ ɸʣʪʘʡʩʢʦʛʦ ʨʝʛʠʦʥʘ ʧʦ 

ʧʦʢʘʟʘʪʝʣʷʤ ʫʨʦʞʘʡʥʦʩʪʠ ʦʜʥʦʣʝʪʥʠʭ ʠ ʤʥʦʛʦʣʝʪʥʠʭ ʪʨʘʚ ʥʘ ʟʝʣʝʥʳʡ ʢʦʨʤ (150 

ʠ 98 ʮ/ʛʘ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), ʘ ʪʘʢʞʝ ʦʜʥʦʣʝʪʥʠʭ ʪʨʘʚ ʥʘ ʩʝʥʦ (26 ʮ/ʛʘ). ʂʨʦʤʝ ʪʦʛʦ, 

ʥʘʙʣʶʜʘʝʪʩʷ ʚʳʩʦʢʘʷ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʝʩʪʝʩʪʚʝʥʥʳʤʠ ʧʘʩʪʙʠʱʘʤʠ ʥʘ 1 ʫʩʣ. 

ʛʦʣʦʚʫ ʩʢʦʪʘ (4 ʛʘ/ʛʦʣ.) (ʪʘʙʣʠʮʘ). 

ʉʣʦʞʠʚʰʘʷʩʷ ʚ ʵʪʦʤ ʨʘʡʦʥʝ ʢʦʤʙʠʥʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ 

ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʦʩʪʨʦʡ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʦʨʦʰʝʥʠʷ ʟʝʤʝʣʴ ʜʣʷ ʧʦʣʠʚʘ ʢʦʨʤʦʚʳʭ 

ʢʫʣʴʪʫʨ. ʇʨʠʦʨʠʪʝʪʥʦʝ ʨʘʟʚʠʪʠʝ ʜʦʣʞʥʦ ʧʦʣʫʯʠʪʴ ʦʚʦʱʝʚʦʜʩʪʚʦ ʟʘʢʨʳʪʦʛʦ 

ʛʨʫʥʪʘ ʚ ʪʝʧʣʠʯʥʳʭ ʭʦʟʷʡʩʪʚʘʭ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʥʘ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʩʧʨʦʩʘ 

ʤʝʩʪʥʳʭ ʞʠʪʝʣʝʡ ʠ ʨʘʟʚʠʪʦʡ ʟʜʝʩʴ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ. 

ɺ ʮʝʣʦʤ ʜʣʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʨʝʘʣʠʟʘʮʠʠ ʩʪʨʘʪʝʛʠʡ ʫʩʪʦʡʯʠʚʦʡ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʠʨʨʠʛʘʮʠʦʥʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʡʦʥʘʭ ʥʝ ʪʦʣʴʢʦ 

ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ, ʥʦ ʠ ʈʦʩʩʠʠ ʚ ʮʝʣʦʤ, ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʨʘʥʝʥʠʝ ʪʘʢʠʭ 

ʩʜʝʨʞʠʚʘʶʱʠʭ ʬʘʢʪʦʨʦʚ, ʢʘʢ ʨʘʟʜʨʦʙʣʝʥʥʦʩʪʴ ʠ ʠʤʫʱʝʩʪʚʝʥʥʘʷ ʨʘʟʦʙʱʝʥʥʦʩʪʴ 

ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, ʙʦʣʴʰʘʷ ʩʪʝʧʝʥʴ ʠʟʥʦʩʘ ʠʣʠ ʨʘʟʨʫʰʝʥʠʝ 

ʦʨʦʩʠʪʝʣʴʥʳʭ ʩʠʩʪʝʤ, ʚʳʩʦʢʘʷ ʢʘʧʠʪʘʣʦʝʤʢʦʩʪʴ ʛʠʜʨʦʤʝʣʠʦʨʘʪʠʚʥʳʭ ʧʨʦʝʢʪʦʚ, 

ʥʝʩʦʚʝʨʰʝʥʩʪʚʦ ʨʦʩʩʠʡʩʢʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʧʦʜʜʝʨʞʢʠ ʨʘʟʚʠʪʠʷ 

ʦʨʦʰʝʥʠʷ ʟʝʤʝʣʴ. 

ʈʝʟʫʣʴʪʘʪʳ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʛʣʘʩʫʶʪʩʷ ʩ ʚʳʚʦʜʘʤʠ ʜʨʫʛʠʭ ʘʚʪʦʨʦʚ 

ʦ ʚʣʠʷʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʥʘ 
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ʜʠʩʧʨʦʧʦʨʮʠʠ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ (ʚ ʪʦʤ ʯʠʩʣʝ 

ʦʨʦʰʘʝʤʳʭ) ʠ ʚʘʞʥʦʩʪʠ ʦʪʦʙʨʘʞʝʥʠʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʩʦʯʝʪʘʥʠʡ ʢʣʶʯʝʚʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʧʦʜʜʝʨʞʢʠ ʩʪʨʘʪʝʛʠʡ ʝʛʦ ʫʩʪʦʡʯʠʚʦʡ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ [2, 12]. 

ɺʳʚʦʜʳ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʷʚʣʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʤʦʜʝʣʝʡ ʠʨʨʠʛʘʮʠʦʥʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʈɸ ʧʦ ʯʝʪʳʨʝʤ ʪʠʧʘʤ (ʩ ʚʳʩʦʢʠʤ, 

ʚʳʰʝ ʩʨʝʜʥʝʛʦ, ʥʠʞʝ ʩʨʝʜʥʝʛʦ ʠ ʥʠʟʢʠʤ ILUI). ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʜʘʥʥʦʡ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʝʡ ʜʣʷ ʢʘʞʜʦʛʦ ʪʠʧʘ ʠʨʨʠʛʘʮʠʦʥʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʝʜʣʦʞʝʥʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʘʪʝʛʠʡ ʝʛʦ ʫʩʪʦʡʯʠʚʦʡ 

ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ. 

ɼʘʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʤʦʞʥʦ ʫʩʧʝʰʥʦ ʢʦʤʙʠʥʠʨʦʚʘʪʴ 

ʛʝʦʠʨʨʠʛʘʮʠʦʥʥʫʶ ʦʮʝʥʢʫ ʥʘ ʦʩʥʦʚʝ ʠʥʜʝʢʩʘ ILUI  ʩ ʨʝʡʪʠʥʛʦʚʦʡ ʦʮʝʥʢʦʡ 

ʢʣʶʯʝʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ 

ʨʘʟʣʠʯʠʡ ʠ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʫʨʦʚʥʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʠ ʬʘʢʪʦʨʘʤʠ ʛʝʦʠʨʨʠʛʘʮʠʦʥʥʦʡ ʦʙʩʪʘʥʦʚʢʠ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ. 

ɺ ʪʦ ʚʨʝʤʷ ʢʘʢ ʠʥʜʝʢʩ ILUI  ʘʛʨʝʛʠʨʫʝʪ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʣʶʯʝʚʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ, ʚʟʘʠʤʦʩʚʷʟʷʭ ʠ ʬʘʢʪʦʨʘʭ ʛʝʦʧʨʦʩʪʨʘʥʩʪʚʘ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʫʶ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʠʨʨʠʛʘʮʠʦʥʥʦʛʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʷ, 

ʨʝʡʪʠʥʛʦʚʘʷ ʦʮʝʥʢʘ ʧʦʟʚʦʣʷʝʪ ʩʦʧʦʩʪʘʚʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʟʥʘʯʠʤʦʩʪʠ ʠ ʚʘʞʥʦʩʪʠ 

ʧʨʝʜʤʝʪʘ ʘʥʘʣʠʟʘ ʩ ʜʘʥʥʳʤʠ ʜʨʫʛʠʭ ʘʥʘʣʦʛʠʯʥʳʭ ʦʙʲʝʢʪʦʚ, ʧʨʝʜʦʩʪʘʚʣʷʷ 

ʚʘʞʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʩʪʨʘʪʝʛʠʡ ʫʩʪʦʡʯʠʚʦʡ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ. 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 
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Abstract. The relevance of the work is due to the growing role of irrigation in solving global problems 

of food security amid the projected population growth and climate warming. The study is aimed at 

identification of patterns of territorial differentiation of irrigation land use in the Republic of Altai to 

scientifically support sustainable land irrigation intensification strategies. This study presents the 
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ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ ʧʨʠʤʝʥʝʥʠʷ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʚ 

ʤʦʥʠʪʦʨʠʥʛʝ ʵʨʦʟʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʨʝʢ ʠ ʨʫʩʣʦʚʳʭ ʧʝʨʝʬʦʨʤʠʨʦʚʘʥʠʡ. ʇʨʝʜʩʪʘʚʣʝʥ ʦʧʳʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʘʵʨʦʬʦʪʦʩʲʸʤʢʠ ʠ ʠʭ ʦʙʨʘʙʦʪʢʝ ʩ ʧʦʤʦʱʴʶ ʜʘʥʥʳʭ ʤʝʪʦʜʦʚ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʜʠʥʘʤʠʢʦʡ ʙʦʢʦʚʦʡ ʵʨʦʟʠʠ ʨ. ɹʦʨʦʚʢʘ ʠ ʝʸ ʧʨʠʪʦʢʦʚ ʚ ʧʨʝʜʝʣʘʭ 

ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ çɹʫʟʫʣʫʢʩʢʠʡ ʙʦʨè. ʇʦʢʘʟʘʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʜʘʥʥʳʭ 

ʤʝʪʦʜʦʚ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʠ ʦʮʝʥʢʝ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ, ʘʵʨʦʬʦʪʦʩʲʝʤʢʘ, ɹʇʃɸ, ʵʨʦʟʠʦʥʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ 

ʉʦʚʨʝʤʝʥʥʳʡ ʨʝʣʴʝʬ ɹʫʟʫʣʫʢʩʢʦʛʦ ʙʦʨʘ ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʬʣʶʚʠʘʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. ɺ ʩʚʷʟʠ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ 

ʪʝʨʨʠʪʦʨʠʠ, ʵʢʟʦʛʝʥʥʳʝ ʧʨʦʮʝʩʩʳ ʜʝʥʫʜʘʮʠʠ ʠ ʘʢʢʫʤʫʣʷʮʠʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʨʘʟʚʠʚʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦ ʙʳʩʪʨʝʝ, ʯʝʤ ʥʘ ʧʨʠʣʝʛʘʶʱʠʭ ʣʘʥʜʰʘʬʪʘʭ. ʉ ʮʝʣʴʶ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʬʣʶʚʠʘʣʴʥʳʭ ʧʝʨʝʬʦʨʤʠʨʦʚʘʥʠʡ ʣʘʥʜʰʘʬʪʘ 

ɹʫʟʫʣʫʢʩʢʦʛʦ ʙʦʨʘ ʙʳʣʠ ʦʨʛʘʥʠʟʦʚʘʥʳ ʨʘʙʦʪʳ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ ʙʦʢʦʚʦʡ ʵʨʦʟʠʠ 

ʨ. ɹʦʨʦʚʢʘ ʠ ʝʸ ʧʨʠʪʦʢʦʚ. ɺ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʭʦʜʠʪ: ʧʨʦʚʝʜʝʥʠʝ 

ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʦʛʦ ʦʙʩʣʝʜʦʚʘʥʠʷ ʨʫʩʝʣ ʜʣʷ ʚʳʜʝʣʝʥʠʷ ʢʣʶʯʝʚʳʭ ʧʣʦʱʘʜʦʢ 

(ʫʯʘʩʪʢʦʚ ʨʫʩʝʣ) ʜʣʷ ʤʦʥʠʪʦʨʠʥʛʘ; ʦʙʫʩʪʨʦʡʩʪʚʦ ʢʦʥʪʨʦʣʴʥʳʭ ʪʦʯʝʢ 

ʥʘʙʣʶʜʝʥʠʷ ʠ ʠʭ ʧʨʠʚʷʟʢʘ ʥʘ ʤʝʩʪʥʦʩʪʠ (ʨʘʩʩʪʘʥʦʚʢʘ ʨʝʧʝʨʦʚ); ʧʨʦʚʝʜʝʥʠʝ 

ʘʵʨʦʬʦʪʦʩʲʸʤʢʠ ʫʯʘʩʪʢʦʚ ʩ ʢʘʤʝʨʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʦʡ ʨʝʟʫʣʴʪʘʪʦʚ; 

ʛʠʜʨʦʤʝʪʨʠʯʝʩʢʠʝ  ʠʟʳʩʢʘʥʠʷ ʥʘ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʘʭ; ʨʝʪʨʦʩʧʝʢʪʠʚʥʳʡ ʘʥʘʣʠʟ 

ʨʫʩʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ; ʚʳʷʚʣʝʥʠʝ ʢʦʨʨʝʣʷʮʠʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ; ʚʣʠʷʥʠʝ 

ʨʫʩʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʩʦʚʨʝʤʝʥʥʦʝ ʭʦʟʷʡʩʪʚʝʥʥʦʝ ʫʩʪʨʦʡʩʪʚʦ ɹʫʟʫʣʫʢʩʢʦʛʦ 

ʙʦʨʘ. ɿʘ 2021 ʛʦʜ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʨʝʢʦʛʥʦʩʮʠʨʦʚʦʯʥʳʝ ʨʘʙʦʪʳ, ʟʘʣʦʞʝʥʳ 

ʤʦʥʠʪʦʨʠʥʛʦʚʳʝ ʫʯʘʩʪʢʠ ʠ ʦʪʤʝʯʝʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʬʘʢʪʦʨʳ ʵʨʦʟʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʧʨʦʚʝʜʝʥʘ ʘʵʨʦʬʦʪʦʩʲʸʤʢʘ ʠ ʥʘʯʘʪʳ ʨʘʙʦʪʳ ʛʠʜʨʦʤʝʪʨʠʯʝʩʢʠʝ 

ʨʘʙʦʪʳ ʥʘ ʢʣʶʯʝʚʳʭ ʧʣʦʱʘʜʢʘʭ ʤʦʥʠʪʦʨʠʥʛʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɺ ʦʩʥʦʚʫ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʣʦʞʝʥʳ ʪʨʘʜʠʮʠʦʥʥʳʝ ʠ ʩʦʚʨʝʤʝʥʥʳʝ ʤʝʪʦʜʳ 

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʵʢʩʧʝʜʠʮʠʦʥʥʳʝ ʠ ʨʘʙʦʪʳ ʥʘ ʩʪʘʮʠʦʥʘʨʝ 

ɹʫʟʫʣʫʢʩʢʠʡ ʙʦʨ ʀʉ ʋʨʆ ʈɸʅ, ʚʢʣʶʯʘʶʱʠʝ ʢʦʤʧʣʝʢʩ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ [1, 2] 

ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠʟʳʩʢʘʥʠʡ ʥʘ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʘʭ ʨʫʩʝʣ, ʧʨʦʚʝʜʝʥʠʝ 

ʘʵʨʦʬʦʪʦʩʲʸʤʢʠ. ɺʳʧʦʣʥʝʥʠʝ ʢʘʤʝʨʘʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ 

ʘʵʨʦʬʦʪʦʩʲʸʤʢʠ ʤʝʪʦʜʘʤʠ ʬʦʪʦʛʨʘʤʤʝʪʨʠʠ ʩ ʧʦʩʪʨʦʝʥʠʝʤ ʦʨʪʦʬʦʪʦʧʣʘʥʦʚ [3] 

ʠ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʫʯʘʩʪʢʦʚ ʨʝʯʥʦʡ ʜʦʣʠʥʳ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʝ 

Agisoft Metashape Professional Edition 1.8 [4]. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 
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ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʧʦ ʩʨʝʜʩʪʚʘʤ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ MapInfo 

Professional 11.5 ʠ SAGA GIS 2.3.1.  

ɼʣʷ ʘʥʘʣʠʟʘ ʨʫʩʣʦʚʳʭ ʜʝʬʦʨʤʘʮʠʠ ʨ. ɹʦʨʦʚʢʘ ʠ ʝʸ ʧʨʠʪʦʢʦʚ ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʜʘʥʥʳʝ ʘʵʨʦʬʦʪʦʩʲʸʤʢʠ. ɼʝʰʠʬʨʠʨʦʚʘʥʠʝ ʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʵʨʦʬʦʪʦʩʲʸʤʢʠ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʩʚʦʙʦʜʥʦʤ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʤ 

ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ QGIS 2.16.  

ɺ ʭʦʜʝ ʧʦʣʝʚʳʭ ʚʳʝʟʜʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʘʵʨʦʬʦʪʦʩʲʸʤʢʘ ʠʩʩʣʝʜʫʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ ʩ ʧʦʤʦʱʴʶ ʙʝʩʧʠʣʦʪʥʳʭ ʣʝʪʘʪʝʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ (ɹʇʃɸ) DJI Mavic 

Pro 2. ʂʨʦʤʝ ʬʦʪʦ ʬʠʢʩʘʮʠʠ ʫʯʘʩʪʢʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʦʙʟʦʨʥʳʭ ʚʠʜʝʦʩʲʸʤʢʠ ʜʣʷ 

ʛʨʘʬʠʯʝʩʢʠʭ ʧʨʠʣʦʞʝʥʠʡ ʢ ʦʪʯʸʪʘʤ ʠ ʧʨʝʟʝʥʪʘʮʠʷʤ, ʚʦʟʤʦʞʥʦ ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʦʪʦʩʲʸʤʢʠ ʩ ɹʇʃɸ ʜʣʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʨʘʟʣʠʯʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. ʆʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʘʵʨʦʬʦʪʦʩʲʸʤʢʠ ʩ ɹʇʃɸ 

ʷʚʣʷʝʪʩʷ: 

ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ RGB-ʠʟʦʙʨʘʞʝʥʠʡ ʘʵʨʦʬʦʪʦʩʲʸʤʢʠ ʧʨʠ ʘʥʘʣʠʟʝ 

ʣʘʥʜʰʘʬʪʥʦʡ ʠ ʨʘʩʪʠʪʝʣʴʥʦʡ ʩʪʨʫʢʪʫʨʳ ʨʝʯʥʳʭ ʜʦʣʠʥ ʠ ʫʯʘʩʪʢʦʚ ʨʫʩʝʣ; 

ï ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʣʷ ʦʮʝʥʢʠ 

ʤʦʨʬʦʩʪʨʫʢʪʫʨʳ ʠ ʧʦʩʪʨʦʝʥʠʝ ʪʨʸʭʤʝʨʥʳʭ ʤʦʜʝʣʝʡ ʤʝʩʪʥʦʩʪʠ. 

ʇʨʠʥʮʠʧʳ ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ ʤʝʩʪʥʦʩʪʠ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʵʨʦ-, 

ʬʦʪʦʩʲʝʤʢʠ ʦʩʥʦʚʳʚʘʶʪʩʷ ʥʘ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʤʝʪʦʜʘʭ ï 

ʬʦʪʦʛʨʘʤʤʝʪʨʠʠ. ʉ ʧʦʤʦʱʴʶ ʜʘʥʥʳʭ ʤʝʪʦʜʦʚ ʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʷʪʴ ʬʦʨʤʳ, 

ʨʘʟʤʝʨʳ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʦʚ ʧʦ ʠʭ ʬʦʪʦʠʟʦʙʨʘʞʝʥʠʷʤ. 

ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʜʘʥʥʳʭ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʘʵʨʦʬʦʪʦʩʥʠʤʢʦʚ 

ʤʝʩʪʥʦʩʪʠ, ʥʦ ʠ ʧʦʩʪʨʦʝʥʠʝ ʦʨʪʦʬʦʪʦʧʣʘʥʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʧʨʦʝʢʮʠʷʭ ʩ ʧʨʠʚʷʟʢʦʡ ʢ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʠ ʚʳʩʦʪ, ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ 

ʤʝʩʪʥʦʩʪʠ ʠ ʦʙʲʝʢʪʦʚ. 

ʆʙʨʘʙʦʪʢʘ ʘʵʨʦʬʦʪʦʩʥʠʤʢʦʚ ʠ ʥʘʟʝʤʥʦʡ ʬʦʪʦʩʲʸʤʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʩʚʦʙʦʜʥʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʤʦʤ ʠ ʢʦʤʤʝʨʯʝʩʢʦʤ ʧʨʦʛʨʘʤʤʥʦʤ ʦʙʝʩʧʝʯʝʥʠʠ. ɼʣʷ 

ʣʶʙʦʛʦ ʧʨʦʛʨʘʤʤʥʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʠʥʮʠʧʳ ʠ ʤʝʪʦʜʳ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʝʜʠʥʳʝ. ʇʨʦʮʝʩʩ ʧʦʩʪʨʦʝʥʠʝ ʦʨʪʦʬʦʪʦʧʣʘʥʘ ʠʣʠ ʪʨʸʭʤʝʨʥʦʡ ʤʦʜʝʣʠ 

ʦʙʲʝʢʪʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

1. ʌʦʪʦʩʲʸʤʢʘ ʤʝʩʪʥʦʩʪʠ ʠʣʠ ʦʙʲʝʢʪʘ ʩ ʜʦʩʪʘʪʦʯʥʦʡ ʦʩʚʝʱʝʥʥʦʩʪʴʶ ʠ 
ʧʨʠʢʨʳʪʠʝʤ ʢʘʞʜʦʛʦ ʩʥʠʤʢʘ ʧʦʩʣʝʜʫʶʱʠʤ ʙʦʣʝʝ ʯʝʤ ʥʘ 70 %. ɺʘʨʠʘʥʪʳ ʩʲʸʤʢʠ 

ʟʘʚʠʩʷʪ ʦʪ ʟʘʜʘʯ ʠ ʢʦʥʝʯʥʦʡ ʮʝʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ 

ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʩ ʥʝʦʙʭʦʜʠʤʦʡ ʜʝʪʘʣʴʥʦʩʪʠ ʦʙʲʝʢʪʦʚ;  

2. ɿʘʛʨʫʟʢʘ ʧʦʣʦʞʝʥʠʷ ʢʘʤʝʨ. ɺʢʣʶʯʘʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʘʥʥʳʭ ʦ 

ʧʦʣʦʞʝʥʠʠ ʩʥʠʤʢʦʚ ʠ ʟʘʜʘʸʪʩʷ ʩʠʩʪʝʤʘ ʢʦʦʨʜʠʥʘʪ (ʦʪʥʦʩʠʪʝʣʴʥʘʷ, ʤʝʪʨʠʯʝʩʢʘʷ, 

ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ) ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʤʦʜʝʣʠ; 

3. ʂʘʣʠʙʨʦʚʢʘ ʢʘʤʝʨʳ. ʋʯʸʪ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʢʦʥʬʠʛʫʨʘʮʠʠ ʩʲʸʤʦʯʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ (ʨʘʟʤʝʨ ʧʠʢʩʝʣʷ, ʬʦʢʫʩʥʦʛʦ 

ʨʘʩʩʪʦʷʥʠʷ);  

4. ɺʳʨʘʚʥʠʚʘʥʠʝ ʩʥʠʤʢʦʚ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʣʦʞʝʥʠʷ ʩʥʠʤʢʦʚ ʚ ʤʦʤʝʥʪ 

ʬʦʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʠ ʧʦʩʪʨʦʝʥʠʝ ʨʘʟʨʝʞʝʥʥʦʛʦ ʦʙʣʘʢʘ ʪʦʯʝʢ; 
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5. ɼʦʙʘʚʣʝʥʠʝ ʤʘʨʢʝʨʦʚ ï ʦʧʦʨʥʳʭ ʠʣʠ ʢʦʥʪʨʦʣʴʥʳʭ. ɼʣʷ ʦʧʪʠʤʠʟʘʮʠʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʸʪʘ ʧʦʣʦʞʝʥʠʷ ʢʘʤʝʨ ʠ ʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚʥʫʪʨʝʥʥʝʛʦ 

ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ, ʫʣʫʯʰʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʨʝʢʦʥʩʪʨʫʢʮʠʠ. ʆʧʦʨʥʳʝ ʤʘʨʢʝʨʳ 

ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʧʨʠʚʷʟʢʠ ʤʦʜʝʣʠ, ʢʦʥʪʨʦʣʴʥʳʝ ʜʣʷ ʧʨʦʚʝʨʢʠ ʪʦʯʥʦʩʪʠ 

ʨʝʟʫʣʴʪʘʪʦʚ ʚʳʨʘʚʥʠʚʘʥʠʷ. 

6. ʆʧʪʠʤʠʟʘʮʠʷ ʚʳʨʘʚʥʠʚʘʥʠʷ ʢʘʤʝʨ. ʇʦʚʳʰʘʝʪ ʪʦʯʥʦʩʪʴ ʨʘʩʯʝʪʘ 

ʦʨʠʝʥʪʠʨʦʚʘʥʠʷ ʢʘʤʝʨ, ʢʦʨʨʝʢʪʠʨʫʝʪ ʚʦʟʤʦʞʥʳʝ ʠʩʢʘʞʝʥʠʷ (ʜʠʩʪʦʨʩʠʠ). 

ɼʘʥʥrʡ ʵʪʘʧ ʨʝʢʦʤʝʥʜʫʝʪʩʷ, ʢʦʛʜʘ ʠʟʚʝʩʪʥʳ ʢʦʦʨʜʠʥʘʪʳ ʥʘʟʝʤʥʳʭ ʦʧʦʨʥʳʭ 

ʪʦʯʝʢ ʩ ʚʳʩʦʢʦʡ ʪʦʯʥʦʩʪʴ (ʩʘʥʪʠʤʝʪʨʦʚʦʡ ʧʦʛʨʝʰʥʦʩʪʴʶ). 

7. ɿʘʜʘʥʠʝ ʦʙʣʘʩʪʠ ʧʦʩʪʨʦʝʥʠʷ. ʆʧʨʝʜʝʣʷʶʪʩʷ ʛʨʘʥʠʮʳ ʦʙʣʘʩʪʠ 

ʧʦʩʪʨʦʝʥʠʷ ʤʦʜʝʣʠ, ʦʨʪʦʬʦʪʦʧʣʘʥʘ. 

8. ʇʦʩʪʨʦʝʥʠʝ ʧʣʦʪʥʦʛʦ ʦʙʣʘʢʘ ʪʦʯʝʢ. ʇʦ ʨʘʩʩʯʠʪʘʥʥʳʤ ʧʦʣʦʞʝʥʠʷʤ 

ʩʥʠʤʢʦʚ ʧʨʦʭʦʜʠʪ ʧʨʦʮʝʩʩ ʧʨʦʛʨʘʤʤʥʦʛʦ ʚʳʯʠʩʣʝʥʠʷ ʢʘʨʪʳ ʛʣʫʙʠʥʳ ʜʣʷ 

ʢʘʞʜʦʛʦ ʩʥʠʤʢʘ, ʘ ʥʘ ʠʭ ʦʩʥʦʚʝ ʦʙʣʘʢʦ ʪʦʯʝʢ.  

9. ʇʦʩʪʨʦʝʥʠʝ ʧʦʣʠʛʦʥʘʣʴʥʦʡ ʤʦʜʝʣʠ ʠ ʪʝʢʩʪʫʨʳ. ʉʦʟʜʘʥʠʝ 

ʨʝʘʣʠʩʪʠʯʥʦʡ ʪʨʸʭʤʝʨʥʦʡ ʤʦʜʝʣʠ ʦʙʲʝʢʪʘ ʩ ʯʝʪʢʦʡ ʨʘʩʪʨʦʚʦʡ ʪʝʢʩʪʫʨʦʡ. 

10. ʉʦʟʜʘʥʠʝ ʮʠʬʨʦʚʦʡ ʤʦʜʝʣʠ ʤʝʩʪʥʦʩʪʠ (ʎʄʄ). ʄʦʜʝʣʴ ʧʦʚʝʨʭʥʦʩʪʠ ʚ 
ʚʠʜʝ ʨʝʛʫʣʷʨʥʦʡ ʩʝʪʢʠ ʟʥʘʯʝʥʠʡ ʚʳʩʦʪ. ʇʦʩʪʨʦʝʥʠʝ ʎʄʄ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ 

ʩʦʟʜʘʥʠʷ ʦʨʪʦʬʦʪʦʧʣʘʥʘ. 

11. ʉʦʟʜʘʥʠʝ ʦʨʪʦʬʦʪʦʧʣʘʥʘ ï ʟʘʢʣʶʯʠʪʝʣʴʥʳʡ ʵʪʘʧ. ʆʨʪʦʬʦʪʦʧʣʘʥ 

ʩʦʟʜʘʸʪʩʷ ʤʝʪʦʜʦʤ ʦʨʪʦʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʠʷ ʠʩʭʦʜʥʳʭ ʩʥʠʤʢʦʚ ʥʘ ʦʩʥʦʚʝ ʎʄʄ. 

ʌʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʷʚʣʷʶʪʩʷ ʘʥʘʣʦʛʦʤ ʣʘʟʝʨʥʦʡ ʣʠʜʘʨʥʦʡ 

ʩʲʸʤʢʠ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʠʤʝʶʪ ʩʚʦʠ 

ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʦʛʨʘʥʠʯʝʥʠʷ. ʇʨʝʠʤʫʱʝʩʪʚʦʤ ʷʚʣʷʝʪʩʷ ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴ, 

ʧʨʦʩʪʦʪʘ, ʤʦʙʠʣʴʥʦʩʪʴ ʠ ʨʘʟʚʠʪʠʝ (ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ) ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʚ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ. ʂ ʦʛʨʘʥʠʯʝʥʠʷʤ ʥʝʦʙʭʦʜʠʤʦ ʦʪʥʝʩʪʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʢʘʣʠʙʨʦʚʢʠ ʤʦʜʝʣʝʡ ʧʦ ʦʧʦʨʥʳʤ ʠ ʢʦʥʪʨʦʣʴʥʳʤ ʪʦʯʢʘʤ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʧʨʠʤʝʥʝʥʠʷ ʛʝʦʜʝʟʠʯʝʩʢʦʡ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʜʣʷ ʪʦʯʥʦʡ ʧʨʠʚʷʟʢʠ ʧʦ ʚʳʩʦʪʝ, 

ʦʪʩʫʪʩʪʚʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʘʥʜʘʨʪʦʚ. 

ʇʨʠʤʝʥʝʥʠʝ RGB-ʠʟʦʙʨʘʞʝʥʠʡ ʘʵʨʦʬʦʪʦʩʲʸʤʢʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʠʥʮʠʧʘʭ ʦʙʨʘʙʦʪʢʠ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ 

ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʩʧʝʢʪʨʘʣʴʥʳʭ ʜʘʥʥʳʭ ʠ ʠʭ ʢʦʤʙʠʥʘʮʠʠ 

ʩʧʫʪʥʠʢʦʚʦʡ ʩʲʸʤʢʠ. ʅʦ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ ʩʫʱʝʩʪʚʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʠ 

ʦʛʨʘʥʠʯʝʥʠʷ. ɸʵʨʦʬʦʪʦʩʲʸʤʢʘ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩʪʘʥʜʘʨʪʥʳʤʠ ʬʦʪʦʢʘʤʝʨʘʤʠ 

ɹʇʃɸ, ʧʘʨʘʤʝʪʨʳ ʩʲʸʤʢʠ ʦʛʨʘʥʠʯʝʥʥʳ ʪʦʣʴʢʦ ʪʨʝʤʷ ʢʘʥʘʣʘʤʠ (RGB), ʚ ʦʪʣʠʯʠʝ 

ʦʪ ʤʫʣʴʪʠʩʧʝʢʪʨʘʣʴʥʦʡ ʠ ʛʠʧʝʨʩʧʝʢʪʨʘʣʴʥʦʡ ʩʧʫʪʥʠʢʦʚʦʡ ʩʲʸʤʢʠ. 

ɼʦʧʦʣʥʠʪʝʣʴʥʦ ʨʘʟʣʠʯʠʷ ð ʵʪʦ ʤʘʩʰʪʘʙ ʠ ʜʝʪʘʣʴʥʦʩʪʴ ʜʘʥʥʳʭ ʩʧʫʪʥʠʢʦʚʦʡ ʠ 

ʘʵʨʦʬʦʪʦʩʲʸʤʢʠ. 

ʇʨʠʤʝʥʝʥʠʝ RGB-ʠʟʦʙʨʘʞʝʥʠʡ ʘʵʨʦʬʦʪʦʩʲʸʤʢʠ ʚʦʟʤʦʞʥʦ ʜʣʷ ʨʘʩʯʝʪʘ 

ʚʝʛʝʪʘʮʠʦʥʥʳʭ RGB-ʠʥʜʝʢʩʦʚ ʜʣʷ ʦʮʝʥʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʬʠʪʦʮʝʥʦʟʦʚ, 

ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʘʛʨʦʢʫʣʴʪʫʨ, ʜʝʰʠʬʨʘʮʠʷ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ʦʙʲʝʢʪʦʚ ʥʘ ʦʨʪʦʬʦʪʦʧʣʘʥʘʭ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʠ ʘʥʘʣʠʟʘ 

ʜʠʥʘʤʠʢʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ [5]. 
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ʇʨʦʮʝʩʩ ʦʙʨʘʙʦʪʢʠ RGB-ʠʟʦʙʨʘʞʝʥʠʡ ʘʵʨʦʬʦʪʦʩʲʸʤʢʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʵʪʘʧʘʤ: 

1. ʈʘʟʜʝʣʝʥʠʝ ʠʟʦʙʨʘʞʝʥʠʷ ʧʦ ʦʪʜʝʣʴʥʳʤ ʢʘʥʘʣʘʤ: R ï ʢʨʘʩʥʦʤʫ, G ï 

ʟʝʣʸʥʦʤʫ, B ï ʩʠʥʝʤʫ. ʉʦʭʨʘʥʝʥʠʝ ʨʘʟʜʝʣʝʥʥʳʭ ʢʘʥʘʣʦʚ ʦʪʜʝʣʴʥʳʭ ʬʘʡʣʘʭ 

(ʬʦʨʤʘʪʘʭ GeoTiff, Tiff ); 

2. ʈʘʩʯʝʪ RGB-ʠʥʜʝʢʩʦʚ ʥʘ ʦʩʥʦʚʝ ʩʧʝʢʪʨʘʣʴʥʦʡ ʷʨʢʦʩʪʠ ʚ ʢʘʞʜʦʤ 

ʢʘʥʘʣʝ, ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʢ ʠʭ ʩʫʤʤʝ ʚ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤʘʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʘ çɸʣʛʝʙʨʘ ʨʘʩʪʨʘè ʠ ʜʨ.; 

ʀʥʪʝʨʧʨʝʪʘʮʠʷ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʠʭ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʩ ʥʘʟʝʤʥʳʤʠ 

ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ, ʧʘʪʪʝʨʥʘʤʠ. 

ʆʩʥʦʚʥʳʤʠ ʚʝʛʝʪʘʮʠʦʥʥʳʤʠ ʠʥʜʝʢʩʘʤʠ ʧʨʠʤʝʥʷʝʤʳʝ ʧʨʠ ʘʥʘʣʠʟʝ RGB-

ʠʟʦʙʨʘʞʝʥʠʡ: Normalized Difference Index (NDI), Ground Level Image (GLI), 

Excess Green Index (EcG) ʠ Excess Red Index (EcR). 

ʈʝʟʫʣʴʪʘʪʳ 

ʅʘʙʣʶʜʝʥʠʷ ʧʨʦʭʦʜʷʪ ʥʘ ʫʯʘʩʪʢʘʭ ʧʨʦʷʚʣʝʥʠʷ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʠʟʣʫʯʠʥʘʭ ʨ. ɹʦʨʦʚʢʘ ʠ ʝʸ ʧʨʘʚʦʛʦ ʧʨʠʪʦʢʘ ʨ. ʏʝʨʪʘʣʳʢ. ɺʩʝʛʦ ʨʘʙʦʪʳ ʚʝʜʫʪʩʷ ʥʘ 

ʧʷʪʠ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʧʣʦʱʘʜʢʘʭ. ʅʘ ʫʯʘʩʪʢʘʭ ʙʝʨʝʛʦʚʦʡ ʵʨʦʟʠʠ ʚ ɹʫʟʫʣʫʢʩʢʦʤ 

ʙʦʨʫ ʥʘ ʚʳʜʝʣʝʥʳ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʪʠʧʳ ʙʝʨʝʛʦʚ ʠ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ 

ʚʳʚʝʪʨʠʚʘʥʠʷ ʥʘʨʷʜʫ ʩ ʬʣʶʚʠʘʣʴʥʦʡ ʙʦʢʦʚʦʡ ʵʨʦʟʠʝʡ. ʂʦʨʝʥʥʳʝ ʦʙʨʳʚʳ, 

ʩʣʦʞʝʥʳ ʧʝʨʤʩʢʠʤʠ ʘʣʝʚʨʦʣʠʪʘʤʠ ʠ ʧʝʩʯʘʥʠʢʘʤʠ - ʇʘʥʠʢʠʥʩʢʦʛʦ ʷʨʘ. 

ʅʘʙʣʶʜʘʪʩʷ ʨʘʟʨʫʰʝʥʠʝ ʚʝʨʭʥʝʡ ʯʘʩʪʠ (ʙʨʦʚʢʠ ʷʨʘ). ɺʳʷʚʣʝʥʥʳʝ ʬʘʢʪʦʨʳ 

ʚʳʚʝʪʨʠʚʘʥʠʷ: ʬʠʟʠʯʝʩʢʦʝ ʠ ʙʠʦʛʝʥʥʦʝ; ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʣʠʷʥʠʝ. 

ʆʙʨʳʚʳ ʚʪʦʨʦʡ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʳ ʥʘ ʨ. ɹʦʨʦʚʢʝ (ʉʨʝʜʥʝʙʦʨʦʚʩʢʠʝ 

ʷʨʳ, h=16-18 ʤ). ʈʘʟʨʫʰʝʥʠʝ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʜʝʨʥʦʚʦʛʦ ʩʣʦʷ. 

ʆʪʤʝʯʝʥʦ ʨʘʟʚʠʪʠʷ ʨʘʟʨʫʰʝʥʠʝ ʙʝʨʝʛʘ ʧʨʠ ʚʳʩʦʢʠʭ ʫʨʦʚʥʷʭ ʚʦʜʳ ʚ ʨʫʩʣʝ ʠ 

ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʘʭ, ʩʧʦʣʟʘʥʠʝ ʛʨʫʥʪʘ ʧʦ ʩʢʣʦʥʫ. ɺʝʨʭʥʠʡ ʠ ʥʠʞʥʠʡ 

ʉʨʝʜʥʝʙʦʨʦʚʩʢʠʝ ʷʨʳ ʷʚʣʷʶʪʩʷ ʦʜʥʦʡ ʠʟ ʧʦʧʫʣʷʨʥʳʭ ʣʘʥʜʰʘʬʪʥʦ-ʚʠʜʦʚʳʭ 

ʪʦʯʝʢ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ. ʇʣʦʱʘʜʢʠ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʟʚʦʣʷʪ ʦʮʝʥʠʪʴ 

ʚʦʟʜʝʡʩʪʚʠʝ ʪʫʨʠʟʤʘ ʥʘ ʩʦʩʪʦʷʥʠʝ ʵʨʦʟʠʦʥʥʳʭ ʦʙʨʳʚʦʚ. ɿʜʝʩʴ ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʠʥʷʪʠʝ ʤʝʨ ʧʦ ʦʛʨʘʥʠʯʝʥʠʶ ʚʦʟʜʝʡʩʪʚʠʷ (ʧʦʜʲʝʟʜʘ ʪʨʘʥʩʧʦʨʪʘ ʢ ʙʨʦʚʢʝ 

ʦʙʨʳʚʘ) ʥʘ ʦʜʥʦʤ ʫʯʘʩʪʢʦʚ (ʨʘʩʩʪʦʷʥʠʝ ʦʪ ʜʦʨʦʛʠ ʜʦ ʦʙʨʳʚʘ ʤʝʥʝʝ 10 ʤ) (ʈʠʩ.1).  

ʆʙʨʳʚʳ ʧʦʜʤʳʚʘʝʤʳʭ ʚʳʩʦʢʠʭ ʜʶʥ ʥʘ ʨ. ʏʝʨʪʘʣʳʢ ʠ ʨ. ʄʫʰʪʘʡ (h=18-20 

ʤ). ʇʦʜʤʳʚʘʥʠʝ ʮʦʢʦʣʷ ʚʳʩʦʢʠʭ ʜʶʥ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʵʨʦʟʠʦʥʥʳʭ ʦʙʨʳʚʦʚ ʠ 

ʙʦʨʦʟʜ ʩʤʳʚʘ ʩ ʢʦʥʫʩʦʤ ʚʳʥʦʩʘ ʛʨʫʥʪʘ ʚʝʨʭʥʝʡ ʜʶʥʳ. ʅʘ ʨʝʢʝ ʏʝʨʪʘʣʳʢ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʩʝʤʠʜʝʩʷʪʳʤʠ ʛʦʜʘʤʠ ʧʨʦʰʣʦʛʦ ʚʝʢʘ ʦʪʤʝʯʘʝʪʩʷ ʟʘʪʫʭʘʥʠʝ ʙʦʢʦʚʦʡ 

ʨʝʯʥʦʡ ʵʨʦʟʠʠ. ʅʝʢʦʛʜʘ ʚʳʩʦʢʠʡ ʦʙʨʫʰʘʚʰʠʡʩʷ ʦʙʨʳʚ ʏʝʨʪʘʣʳʢʩʢʠʡ ʫʪʸʩ (ʫʪʸʩ 

ʗʨʦʩʣʘʚʘ ɼʘʨʢʰʝʚʠʯʘ) ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʦʢʨʳʪ ʧʦʨʦʩʣʴʶ ʩʦʩʥʳ. ʅʦʚʳʡ 

ʨʘʩʪʫʱʠʡ ʦʯʘʛ ʨʫʩʣʦʚʦʡ ʵʨʦʟʠʠ ʧʦʷʚʠʣʩʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʵʪʦʛʦ ʦʙʨʳʚʘ. ʉʣʝʜʫʝʪ 

ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚʩʝ ʚʳʩʦʢʠʝ ʦʙʨʳʚʳ ʧʦ ʙʝʨʝʛʘʤ ɹʦʨʦʚʢʠ, ʏʝʨʪʘʣʳʢʘ ʠ 

ʂʘʨʘʯʝʚʘ ʄʫʰʪʘʷ ʘʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʦʧʳʪʥʳʤʠ (ʣʦʩʴ ʠ ʢʦʩʫʣʷ) ʜʣʷ 

ʧʨʦʢʣʘʜʢʠ ʤʠʛʨʘʮʠʦʥʥʳʭ ʪʨʦʧ. 
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ʆʙʨʳʚʳ ʧʝʨʚʦʡ ʥʘʜʧʦʡʤʝʥʥʦʡ ʪʝʨʨʘʩʳ ʨ. ɹʦʨʦʚʢʠ (h=6-8 ʤ) ʠ ʦʙʨʳʚʳ 

ʩʦʚʨʝʤʝʥʥʦʡ ʧʦʡʤʳ ʨ. ɹʦʨʦʚʢʘ (h=2,5-3,5 ʤ). ʉʨʝʜʥʝʠʥʪʝʥʩʠʚʥʦʝ ʧʨʦʷʚʣʝʥʠʝ 

ʙʦʢʦʚʦʡ ʵʨʦʟʠʠ ʨ. ɹʦʨʦʚʢʘ. ʉʣʦʞʥʳʝ ʦʙʨʳʚʳ, ʩʦʯʝʪʘʶʱʠʝ ʚʪʦʨʫʶ ʠ ʧʝʨʚʫʶ 

ʥʘʜʧʦʡʤʝʥʥʳʝ ʪʝʨʨʘʩʳ, ʠ ʧʦʡʤʫ ʨʝʢʠ ɹʦʨʦʚʢʠ, ʠ ʫʯʘʩʪʢʠ ʜʶʥʥʦʛʦ ʨʝʣʴʝʬʘ. 
 

 
ʈʠʩʫʥʦʢ 1 ï ʂʘʨʪʦʩʭʝʤʘ ʫʯʘʩʪʢʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʉʨʝʜʥʝʙʦʨʦʚʩʢʠʭ ʷʨʦʚ ʨ. ɹʦʨʦʚʢʘ 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʚʳʩʦʢʠʝ ʧʘʚʦʜʢʠ 

ʥʘ ʨ. ɹʦʨʦʚʢʝ ʠ ʝʸ ʧʨʠʪʦʢʘʭ ʩʪʘʣʠ ʚʝʩʴʤʘ ʨʝʜʢʠ, ʤʳ ʥʘʙʣʶʜʘʝʤ ʩʝʨʴʸʟʥʫʶ 

ʧʝʨʝʩʪʨʦʡʢʫ ʨʫʩʣʘ, ʤʥʦʞʝʩʪʚʦ ʬʘʢʪʦʚ ʦʙʨʫʰʝʥʠʷ ʦʙʨʳʚʦʚ ʠ ʧʦʣʥʦʛʦ ʨʘʟʤʳʚʘ 

ʚʳʩʦʢʠʭ ʷʨʦʚ. ʆʜʥʠʤ ʠʟ ʧʦʢʘʟʘʪʝʣʴʥʳʭ ʧʨʠʤʝʨʦʚ ʷʚʣʷʝʪʩʷ ʨʘʟʤʳʚ ʩʪʘʨʦʛʦ ʤʦʩʪʘ ʠ 

ʜʦʨʦʛʠ ʚ ʩʪʦʨʦʥʫ ʧʦʩ. ʆʧʳʪʥʳʡ ʢ ʩʝʚʝʨʫ ʦʪ ʧʦʩ. ʂʦʣʪʫʙʘʥʦʚʩʢʠʡ (ʨʠʩ. 2). ɹʦʢʦʚʘʷ 

ʵʨʦʟʠʷ ʥʘ ʧʨʘʚʦʙʝʨʝʞʴʝ ʨʝʢʠ ɹʦʨʦʚʢʘ ʫʞʝ ʚʳʥʫʜʠʣʘ ʧʝʨʝʥʝʩʪʠ ʩʪʦʣʙʳ ʣʠʥʠʠ 

ʵʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʘ ʩʘʤʘ ʜʦʨʦʛʘ ʩʪʘʣʘ ʦʧʘʩʥʦʡ ʜʣʷ ʧʝʨʝʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʘ. 

   
ʈʠʩʫʥʦʢ 2 ï ʂʘʨʪʦʩʭʝʤʘ ʫʯʘʩʪʢʘ ʠʟʣʫʯʠʥʳ ʨ. ɹʦʨʦʚʢʘ ʚʳʰʝ ʧ. ʂʦʣʪʫʙʘʥʦʚʩʢʠʡ (ʩʣʝʚʘ). 

ʆʨʪʦʬʦʪʦʧʣʘʥ (ʚ ʧʨʦʝʢʮʠʠ GCS_WGS_1984, ʜʘʪʘ ʩʲʸʤʢʠ 26 ʠʶʣʷ 2021 ʛ.) (ʩʧʨʘʚʘ) 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʪ ʫʚʝʣʠʯʝʥʦ ʢʦʣʠʯʝʩʪʚʦ ʛʠʜʨʦʩʪʚʦʨʦʚ ʥʘ ʫʯʘʩʪʢʝ ʜʣʷ 

ʫʪʦʯʥʝʥʠʷ ʨʘʟʚʠʪʠʷ ʤʦʨʬʦʣʦʛʠʠ ʨʫʩʣʘ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ ʨʘʟʨʫʰʝʥʠʷ ʙʝʨʝʛʘ 

ʚʦʜʥʳʤ ʧʦʪʦʢʦʤ ʠʣʠ ʝʛʦ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʧʦʩʣʝ ʚʦʟʤʦʞʥʳʭ ʙʝʨʝʛʦʫʢʨʝʧʠʪʝʣʴʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ. ʅʝʦʙʭʦʜʠʤʦ ʜʘʣʴʥʝʡʰʠʝ ʠʥʩʪʨʫʤʝʥʪʘʣʴʥʳʝ 

ʠʟʤʝʨʝʥʠʷ ʩʢʦʨʦʩʪʠ ʚʦʜʥʦʛʦ ʧʦʪʦʢʘ ʠ ʧʦʩʪʨʦʝʥʠʡ ʧʨʦʬʠʣʝʡ ʥʘ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʘʭ 

ʥʘ ʨ. ɹʦʨʦʚʢʘ ʠ ʝʸ ʧʨʠʪʦʢʘʭ ʩ ʘʢʪʠʚʥʦʡ ʙʝʨʝʛʦʚʦʡ ʵʨʦʟʠʝʡ, ʧʨʦʬʠʣʠʨʦʚʘʥʠʝ ʜʥʘ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʵʭʦʣʦʪʘ ʥʘ ʛʣʫʙʦʢʠʭ ʫʯʘʩʪʢʘʭ ʨʫʩʣʘ (ʙʦʣʝʝ 3 ʤ.). ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 
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ʘʵʨʦʬʦʪʦʩʲʸʤʢʠ ʨʫʩʣʘ ʨ. ɹʦʨʦʚʢʘ ʠ ʝʸ ʧʨʠʪʦʢʦʚ ʧʨʦʚʝʩʪʠ ʢʦʣʠʯʝʩʪʚʝʥʥʫʶ ʦʮʝʥʢʫ 

ʧʨʦʠʟʦʰʝʜʰʠʭ ʨʘʟʨʫʰʝʥʠʡ ʙʝʨʝʛʦʚ ʥʘ ʦʩʥʦʚʝ ʘʵʨʦʬʦʪʦʩʲʸʤʢʠ 2021 ʛʦʜʘ ʥʘ ʦʩʥʦʚʝ 

ʩʨʘʚʥʝʥʠʷ ʨʘʟʥʦʚʨʝʤʝʥʥʳʭ ʮʠʬʨʦʚʳʭ ʤʦʜʝʣʝʡ ʫʯʘʩʪʢʦʚ. ʈʝʪʨʦʩʧʝʢʪʠʚʥʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʫʩʣʦʚʳʭ ʧʝʨʝʬʦʨʤʠʨʦʚʘʥʠʡ ʚ ʧʨʝʜʝʣʘʭ ɹʫʟʫʣʫʢʩʢʦʛʦ ʙʦʨʘ ʥʘ ʦʩʥʦʚʝ 

ʢʘʨʪ XIX ʠ XX ʚʝʢʘ, ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ, ʜʘʥʥʳʭ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʪ ʚʳʷʚʠʪʴ ʤʥʦʛʦʣʝʪʥʝʶ ʜʠʥʘʤʠʢʫ ʨʫʩʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʠ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʪʴ ʩʪʘʨʳʝ ʨʫʩʣʘ. ʈʝʟʫʣʴʪʘʪʳ ʨʝʪʨʦʩʧʝʢʪʠʚʥʦʛʦ ʘʥʘʣʠʟʘ ʜʠʥʘʤʠʢʠ 

ʨʫʩʣʦʚʳʭ ʜʝʬʦʨʤʘʮʠʡ ʙʫʜʫʪ ʩʦʧʨʷʞʝʥʳ ʩ ʘʨʭʠʚʥʳʤʠ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ 

ʜʘʥʥʳʤʠ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʚʳʷʚʠʪ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠ ʢʦʨʨʝʣʷʮʠʶ ʧʨʦʮʝʩʩʦʚ ʩ 

ʠʟʤʝʥʝʥʠʝʤ ʢʣʠʤʘʪʘ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʫʟʫʣʫʢʩʢʦʛʦ 

ʙʦʨʘ. 

ʆʧʳʪ ʘʧʨʦʙʘʮʠʠ ʜʘʥʥʳʭ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʫʶ 

ʨʦʣʴ ʜʦʩʪʘʪʦʯʥʦʡ ʠʥʩʦʣʷʮʠʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʘʵʨʦʬʦʪʦʩʥʠʤʢʦʚ ʚ ʧʨʠʝʤʣʝʤʦʡ 

ʷʨʢʦʩʪʠ ʜʣʷ ʘʥʘʣʠʟʘ RGB-ʠʟʦʙʨʘʞʝʥʠʡ ʠ ʬʦʪʦʛʨʘʤʤʝʪʨʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ. ɺʘʞʥʦ 

ʠʟʙʝʛʘʪʴ ʩʲʸʤʢʠ ʣʘʥʜʰʘʬʪʘ ʚ ʧʝʨʠʦʜ ʥʘʭʦʞʜʝʥʠʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʫʯʘʩʪʢʘ ʚ ʪʝʥʠ 

ʦʙʣʘʢʦʚ. ʆʧʪʠʤʘʣʴʥʳʤ ʚʨʝʤʝʥʝʤ ʩʲʸʤʢʠ ʷʚʣʷʶʪʩʷ ʧʦʣʫʜʝʥʥʳʝ ʯʘʩʳ. ʅʘʠʣʫʯʰʠʤ 

ʩʝʟʦʥʦʤ ʜʣʷ ʘʵʨʦʬʦʪʦʩʲʸʤʢʠ ʨʝʯʥʳʭ ʜʦʣʠʥ ʩ ʮʝʣʴʶ ʧʦʩʪʨʦʝʥʠʷ ʩʠʪʫʘʮʠʦʥʥʦʡ 

ʎʄʄ ʧʦʜʭʦʜʠʪ ʧʦʟʜʥʷʷ ʦʩʝʥʴ ʠ ʚʝʩʥʘ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ: "ʇʨʦʙʣʝʤʳ ʩʪʝʧʥʦʛʦ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʩʦʚʨʝʤʝʥʥʳʭ ʚʳʟʦʚʦʚ: ʦʧʪʠʤʠʟʘʮʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʧʨʠʨʦʜʥʳʭ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ" (ɸɸɸɸ-ɸ21-121011190016-1). 
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USING PHOTOGRAMMETRIC METHODS FOR MONITORING THE ACTIVITY OF 

EROSION OF RIVERS  

(ON THE EXAMPLE OF THE BOROVKA RIVER, BUZULUKSKY BOR)  
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Abstract. The issues of application of photogrammetric methods in monitoring the erosive activity 

of rivers and riverbed transformations are considered. The experience of using the results of aerial 

photography and their processing using these methods based on the results of observing the dynamics 

of lateral erosion of the Borovka River and its tributaries within the Buzuluksky Bor National Park is 

presented. The advantages and disadvantages of these methods in the research and evaluation of 

erosion processes are shown. 

Keywords: photogrammetric methods, aerial photography, UAV, erosion activity 
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ʉʋʑɽʉʊɺʋʖʑʀɽ ʀ ʇʈʆɻʅʆɿʀʈʋɽʄʓɽ ʊɽʅɼɽʅʎʀʀ 

ʇɸʈɸʄɽʊʈʆɺ ʉʊʆʂɸ ʃɽʊʅɽ-ʆʉɽʅʅɽʁ ʄɽɾɽʅʀ ɺ ɹɸʉʉɽʁʅɽ 
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ʇʝʨʰʠʥ ɼ.ʂ.1, ʄʦʨʝʡʜʦ ɺ.ʄ.2, ʃʫʙʝʥʝʮ ʃ.ʌ.1 
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2ʀʥʩʪʠʪʫʪ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ ʈɸʅ, ʄʦʩʢʚʘ, ʈʦʩʩʠʷ 

e-mail: dmitrypersh@gmail.com 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʫʱʝʩʪʚʫʶʱʠʝ ʠ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʪʝʥʜʝʥʮʠʠ 

ʧʘʨʘʤʝʪʨʦʚ ʤʠʥʠʤʘʣʴʥʦʛʦ ʩʪʦʢʘ ʣʝʪʥʝ-ʦʩʝʥʥʝʡ ʤʝʞʝʥʠ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʄʘʡʤʘ (ʥʠʟʢʦʛʦʨʴʷ 

ʉʝʚʝʨʥʦʛʦ ʠ ʉʝʚʝʨʦ-ɺʦʩʪʦʯʥʦʛʦ ɸʣʪʘʷ). ʉ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʤʦʜʝʣʠ GR4J 

ʙʳʣʦ ʧʦʣʫʯʝʥʦ ʥʝʩʢʦʣʴʢʦ ʩʮʝʥʘʨʠʝʚ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʘʨʘʤʝʪʨʦʚ ʤʠʥʠʤʘʣʴʥʦʛʦ ʩʪʦʢʘ ʠ 

ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ ʩ ʩʦʚʨʝʤʝʥʥʳʤʠ ʪʝʥʜʝʥʮʠʷʤʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʠʥʠʤʘʣʴʥʳʡ ʩʪʦʢ, ʤʝʞʝʥʴ, ʥʠʟʢʦʛʦʨʴʷ 

ʉʝʟʦʥʥʳʝ ʧʝʨʠʦʜʳ ʤʠʥʠʤʘʣʴʥʦʡ ʚʦʜʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʥʝʦʪʲʝʤʣʝʤʦʡ 

ʯʘʩʪʴʶ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʣʶʙʦʡ ʨʝʢʠ [1]. ʄʠʥʠʤʘʣʴʥʘʷ ʚʦʜʥʦʩʪʴ ʣʠʤʠʪʠʨʫʝʪ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʠ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʝ, ʩ ʧʝʨʠʦʜʘʤʠ ʤʠʥʠʤʘʣʴʥʦʡ ʚʦʜʥʦʩʪʠ 

ʩʚʷʟʘʥʳ ʪʘʢʞʝ ʧʨʦʙʣʝʤʳ ʥʝʭʚʘʪʢʠ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʠ ʝʝ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ 

ʢʘʯʝʩʪʚʘ [2]. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʦʮʝʥʠʪʴ ʩʫʱʝʩʪʚʫʶʱʠʝ ʪʝʥʜʝʥʮʠʠ 

ʧʘʨʘʤʝʪʨʦʚ ʤʠʥʠʤʘʣʴʥʦʛʦ ʩʪʦʢʘ ʨ. ʄʘʡʤʘ, ʘ ʪʘʢʞʝ ʩ ʧʦʤʦʱʴʶ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʫʩʪʘʥʦʚʠʪʴ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʧʨʠʯʠʥʳ ʥʘʙʣʶʜʘʝʤʳʭ ʠʟʤʝʥʝʥʠʡ ʠ 

ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʩʮʝʥʘʨʠʠ ʙʫʜʫʱʝʡ ʠʟʤʝʥʯʠʚʦʩʪʠ. 

ʈʝʢʘ ʄʘʡʤʘ ʜʨʝʥʠʨʫʝʪ ʪʝʨʨʠʪʦʨʠʶ ʩʝʚʝʨʥʦʡ ʧʝʨʠʬʝʨʠʠ ɸʣʪʘʷ, ʘ ʙʘʩʩʝʡʥ ʝʝ ʥʝ 

ʚʳʭʦʜʠʪ ʟʘ ʧʨʝʜʝʣʳ ʣʝʩʦʩʪʝʧʥʳʭ ʠ ʣʝʩʥʳʭ ʥʠʟʢʦʛʦʨʠʡ. ʀʩʩʣʝʜʦʚʘʥʠʝ 

ʦʭʚʘʪʳʚʘʣʦ ʧʝʨʠʦʜ ʩ 2001 ʧʦ 2019 ʛʛ. 

ɺ ʢʘʯʝʩʪʚʝ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʦʮʝʥʢʠ ʪʝʥʜʝʥʮʠʡ 

ʤʠʥʠʤʘʣʴʥʦʛʦ ʩʪʦʢʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʷʜʳ ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʠ 

ʩʫʤʤ ʦʩʘʜʢʦʚ ʥʘ ʤʝʪʝʦʩʪʘʥʮʠʠ ʂʳʟʳʣ-ʆʟʝʢ ʠ ʩʨʝʜʥʝʩʫʪʦʯʥʳʝ ʨʘʩʭʦʜʳ ʚʦʜʳ ʨ. 

ʄʘʡʤʘ ʥʘ ʛ/ʧ ʩ. ʄʘʡʤʘ ʟʘ ʧʝʨʠʦʜ ʩ 1966 ʧʦ 2019 ʛʦʜʳ. ɼʣʷ ʧʦʜʙʦʨʘ ʤʦʜʝʣʴʥʳʭ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʧʝʨʠʦʜ ʩ 1977 ʧʦ 1999 ʛʦʜʳ, ʜʣʷ ʘʥʘʣʠʟʘ 

ʪʝʥʜʝʥʮʠʡ ʠ ʧʨʦʚʝʜʝʥʠʷ ʩʮʝʥʘʨʥʳʭ ʦʮʝʥʦʢ ï ʧʝʨʠʦʜ ʩ 2001 ʧʦ 2019 ʛʦʜʳ. 

ʂʘʯʝʩʪʚʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʮʝʥʠʚʘʣʦʩʴ ʧʦ ʟʥʘʯʝʥʠʶ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʡ 

ʦʰʠʙʢʠ RMSE, ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʅʵʰʘ-ʉʘʪʢʣʠʬʬʘ NSE [3] ʠ 

ʂʣʠʥʛʘ-ɻʫʧʪʳ KGE [4]. 

ɺ ʢʘʯʝʩʪʚʝ ʤʝʪʨʠʢ ʤʠʥʠʤʘʣʴʥʦʛʦ ʩʪʦʢʘ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ 7-ʜʥʝʚʥʳʡ ʠ 

30-ʜʥʝʚʥʳʡ ʤʠʥʠʤʘʣʴʥʳʝ ʨʘʩʭʦʜ r ʚʦʜʳ ʚ ʧʝʨʠʦʜ ʣʝʪʥʝ-ʦʩʝʥʥʝʡ ʤʝʞʝʥʠ ʚ 

ʢʘʞʜʳʡ ʠʟ ʛʦʜʦʚ ʥʘʙʣʶʜʝʥʠʡ. ʇʘʨʘʤʝʪʨʳ ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʥʘ ʦʩʥʦʚʝ 

ʩʨʝʜʥʝʩʫʪʦʯʥʳʭ ʨʘʩʭʦʜʦʚ ʚʦʜʳ (ʬʘʢʪʠʯʝʩʢʠʭ ʠ ʩʤʦʜʝʣʠʨʦʚʘʥʥʳʭ) ʢʘʢ 

ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʟ 7- ʠ 30-ʜʥʝʚʥʳʭ ʩʢʦʣʴʟʷʱʠʭ ʩʨʝʜʥʠʭ. ʈʘʩʯʝʪʳ 

ʚʳʧʦʣʥʝʥʳ ʩ ʧʦʤʦʱʴʶ ʙʠʙʣʠʦʪʝʢʠ FlowScreen ʚ R. 
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ʅʘʣʠʯʠʝ ʤʥʦʛʦʣʝʪʥʠʭ ʪʝʥʜʝʥʮʠʡ ʚ ʜʠʥʘʤʠʢʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʝʪʥʝ-ʦʩʝʥʥʝʡ 

ʤʝʞʝʥʠ ʦʮʝʥʠʚʘʣʦʩʴ ʩ ʧʦʤʦʱʴʶ ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʪʝʩʪʘ ʄʘʥʥʘ-ʂʝʥʜʘʣʣʘ. 

ɼʣʷ ʦʮʝʥʢʠ ʚʝʣʠʯʠʥʳ ʪʨʝʥʜʦʚ ʙʳʣʘ ʧʨʠʤʝʥʝʥʘ ʆʮʝʥʦʯʥʘʷ ʬʫʥʢʮʠʷ ʊʝʡʣʘ ï ʉʝʥʘ 

(Senôs slope). ʇʦʠʩʢ ʪʦʯʝʢ ʧʝʨʝʛʠʙʘ ʥʘ ʚʨʝʤʝʥʥʳʭ ʨʷʜʘʭ ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʩ 

ʧʦʤʦʱʴʶ ʪʝʩʪʘ ʇʝʪʠʪʪʘ (Pettitt's test). ʈʘʩʯʝʪ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʪʝʩʪʦʚ 

ʧʨʦʠʟʚʦʜʠʣʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʠʙʣʠʦʪʝʢʠ trend ʚ R. 

ɼʣʷ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʳ, ʦʩʘʜʢʦʚ ʠ 

ʠʩʧʘʨʷʝʤʦʩʪʠ ʥʘ ʤʝʞʝʥʥʳʡ ʩʪʦʢ ʨ. ʄʘʡʤʳ ʙʳʣ ʧʨʠʤʝʥʝʥ ʩʮʝʥʘʨʥʳʡ ʧʦʜʭʦʜ, 

ʪʘʢʞʝ ʠʟʚʝʩʪʥʳʡ ʚ ʤʠʨʦʚʦʡ ʣʠʪʝʨʘʪʫʨʝ ʢʘʢ ʜʝʣʴʪʘ-ʤʝʪʦʜ (ñdelta-changeò, [5-7]) 

ʧʨʠ ʢʦʪʦʨʦʤ ʚ ʩʦʚʨʝʤʝʥʥʳʝ ʨʷʜʳ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʚʥʦʩʷʪʩʷ ʦʞʠʜʘʝʤʳʝ ʚʝʣʠʯʠʥʳ ʠʟʤʝʥʝʥʠʡ (çʜʝʣʴʪʳè), ʘ ʟʘʪʝʤ 

ʵʪʠ ʨʷʜʳ ʚʚʦʜʷʪʩʷ ʚ ʛʠʜʨʦʣʦʛʠʯʝʩʢʫʶ ʤʦʜʝʣʴ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʥʘʩʪʨʦʝʥʥʫʶ ʜʣʷ 

ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʪʦʢʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘ ʚʳʭʦʜʝ ʤʦʜʝʣʠ 

ʧʦʣʫʯʘʶʪʩʷ ʛʠʜʨʦʛʨʘʬʳ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʚ ʠʟʤʝʥʝʥʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, 

ʧʦ ʢʦʪʦʨʳʤ ʧʨʦʚʦʜʠʪʩʷ ʦʮʝʥʢʘ ʚʦʟʤʦʞʥʳʭ ʠʟʤʝʥʝʥʠʡ.  

ɼʣʷ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʦʢʘ ʨ. 

ʄʘʡʤʳ ʙʳʣʘ ʠʩʧʦʣʴʟʦʚʘʥʘ ʢʦʥʮʝʧʪʫʘʣʴʥʘʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʘʷ ʤʦʜʝʣʴ GR4J [8-9], 

ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʧʦ ʝʞʝʜʥʝʚʥʳʤ ʨʷʜʘʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʩʫʤʤʳ ʦʩʘʜʢʦʚ 

ʧʦʣʫʯʘʪʴ ʛʠʜʨʦʛʨʘʬʳ ʨʝʯʥʦʛʦ ʩʪʦʢʘ. ɺ ʤʦʜʝʣʠ ʠʩʧʦʣʴʟʫʝʪʩʷ 4 ʧʘʨʘʤʝʪʨʘ, 

ʢʘʣʠʙʨʫʝʤʳʭ ʧʫʪʝʤ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʨʘʩʩʯʠʪʘʥʥʳʭ ʠ ʬʘʢʪʠʯʝʩʢʠ ʥʘʙʣʶʜʘʚʰʠʭʩʷ 

ʛʠʜʨʦʛʨʘʬʦʚ. ʊʘʢ ʢʘʢ ʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʧʠʪʘʥʠʷ ʨ. ʄʘʡʤʳ ʩʦʩʪʘʚʣʷʝʪ ʪʘʣʳʡ 

ʩʪʦʢ, ʚ ʤʦʜʝʣʠ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʙʣʦʢ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʢʦʪʦʨʳʡ 

ʨʘʩʩʯʠʪʳʚʘʝʪ ʚʣʘʛʦʟʘʧʘʩ ʚ ʩʥʝʛʝ ʠ ʚʦʜʦʦʪʜʘʯʫ ʦʪ ʩʥʝʛʦʪʘʷʥʠʷ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʩʪʘʠʚʘʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʧʦ ʢʘʣʠʙʨʦʚʦʯʥʦʤʫ ʧʝʨʠʦʜʫ (1977 ï 

1999) ʢʨʠʪʝʨʠʠ ʢʘʯʝʩʪʚʘ ʩʦʩʪʘʚʠʣʠ: RMSE 0,5 ʤʤ, NSE 0,775, KGE 0,862, ʧʦ 

ʧʨʦʚʝʨʦʯʥʦʤʫ (2001 ï 2019) RMSE 0,62 ʤʤ, NSE 0,678, KGE 0,802. ʕʪʦ ʫʢʘʟʳʚʘʝʪ 

ʥʘ ʭʦʨʦʰʝʝ ʢʘʯʝʩʪʚʦ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʷ ʬʘʢʪʠʯʝʩʢʠʭ ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʨ. ʄʘʡʤʘ.  

ʄʠʥʠʤʘʣʴʥʳʡ ʩʪʦʢ ʤʝʞʝʥʠ ʟʥʘʯʠʤʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ ʨ. ʄʘʡʤʘ (ʨʠʩ. 1). 

ʋʚʝʣʠʯʝʥʠʝ 7-ʜʥʝʚʥʦʛʦ ʤʠʥʠʤʘʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʚʦʜʳ (ZMK = 2,09, p-value = 0,036) 

ʩʦʩʪʘʚʠʣʦ ʦʢʦʣʦ 0,13 ʤ3/ʩ ʚ ʛʦʜ. ʈʦʩʪ 30-ʜʥʝʚʥʦʛʦ ʤʠʥʠʤʘʣʴʥʦʛʦ ʨʘʩʭʦʜʘ ʪʘʢʞʝ 

ʥʘʙʣʶʜʘʝʪʩʷ, ʦʜʥʘʢʦ ʥʘʭʦʜʠʣʩʷ ʥʘ ʛʨʘʥʠ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʟʥʘʯʠʤʦʩʪʠ (p-value = 

0,09). ʆʩʥʦʚʥʦʡ ʪʦʯʢʦʡ ʧʝʨʝʛʠʙʘ ʙʳʣ 2008 ʛʦʜ, ʧʦʩʣʝ ʢʦʪʦʨʦʛʦ ʥʘʙʣʶʜʘʣʩʷ 

ʨʝʟʢʠʡ ʨʦʩʪ ʤʠʥʠʤʘʣʴʥʳʭ ʨʘʩʭʦʜʦʚ. 

ɿʘ ʧʝʨʠʦʜ 2001ï2019 ʛʛ. ʧʦ ʜʘʥʥʳʤ ʤʝʪʝʦʩʪʘʥʮʠʠ ʂʳʟʳʣ-ʆʟʝʢ ʚ ʙʘʩʩʝʡʥʝ 

ʥʝ ʥʘʙʣʶʜʘʣʦʩʴ ʟʥʘʯʠʤʳʭ ʪʨʝʥʜʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠ ʩʫʤʤ ʦʩʘʜʢʦʚ ʧʦ 

ʨʝʟʫʣʴʪʘʪʘʤ ʪʝʩʪʘ ʄʘʥʥʘ-ʂʝʥʜʘʣʣʘ ʩ ʧʦʧʨʘʚʢʦʡ ʥʘ ʢʦʨʨʝʣʠʨʦʚʘʥʥʦʩʪʴ ʩʝʟʦʥʦʚ 

(p-value> 0,9). 
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ʈʠʩʫʥʦʢ 1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʠʥʠʤʘʣʴʥʦʛʦ ʩʪʦʢʘ ʣʝʪʥʝ-ʦʩʝʥʥʝʡ ʤʝʞʝʥʠ ʥʘ ʨ. ʄʘʡʤʘ (2001ï

2019 ʛʛ.) 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʙʳʣʦ ʩʬʦʨʤʠʨʦʚʘʥʦ 5 ʩʮʝʥʘʨʠʝʚ: 

ʥʝʡʪʨʘʣʴʥʳʡ (ʚʦʩʧʨʦʠʟʚʦʜʠʪ ʩʦʚʨʝʤʝʥʥʳʝ ʫʩʣʦʚʠʷ), ʭʦʣʦʜʥʳʡ (ʪʝʤʧʝʨʘʪʫʨʘ 

ʥʠʞʝ ʥʘ ï1ÁC, ʦʩʘʜʢʠ 80 % ʦʪ ʥʘʙʣʶʜʘʝʤʦʛʦ ʫʨʦʚʥʷ), ʟʘʩʫʰʣʠʚʳʡ (ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʳʰʝ ʥʘ 1ÁC, ʦʩʘʜʢʠ ʩʪʘʙʠʣʴʥʳ), ʚʣʘʞʥʳʡ (ʪʝʤʧʝʨʘʪʫʨʘ ʩʪʘʙʠʣʴʥʘ, ʦʩʘʜʢʠ 130 % 

ʦʪ ʩʦʚʨʝʤʝʥʥʦʛʦ), ʪʝʧʣʳʡ (ʪʝʤʧʝʨʘʪʫʨʘ ʚʳʰʝ ʥʘ 1ÁC, ʦʩʘʜʢʠ 130 % ʦʪ 

ʩʦʚʨʝʤʝʥʥʦʛʦ). 

ɺ ʮʝʣʦʤ ʩʤʦʜʝʣʠʨʦʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʤʠʥʠʤʘʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʚʦʜʳ 

ʜʝʤʦʥʩʪʨʠʨʦʚʘʣʠ ʚʧʦʣʥʝ ʦʞʠʜʘʝʤʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʣʝʜ ʟʘ ʠʟʤʝʥʝʥʠʷʤʠ 

ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ. ʇʨʠ ʭʦʣʦʜʥʦʤ ʠ ʩʫʭʦʤ ʩʮʝʥʘʨʠʠ ʤʠʥʠʤʘʣʴʥʳʡ 

ʩʪʦʢ ʫʤʝʥʴʰʘʣʩʷ ʜʦ 2ï3 ʤ3/ʩ, ʪʦʛʜʘ ʢʘʢ ʧʨʠ ʚʣʘʞʥʳʭ ʠ ʪʝʧʣʳʭ ʩʮʝʥʘʨʠʷʭ ʦʥ 

ʫʚʝʣʠʯʠʚʘʣʩʷ ʜʦ 6ï7 ʤ3/ʩ (ʨʠʩ. 2). 

ʆʜʥʘʢʦ ʥʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʤ ʦʪʣʠʯʠʝʤ ʩʤʦʜʝʣʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʦʪ 

ʬʘʢʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʙʳʣʦ ʦʪʩʫʪʩʪʚʠʝ ʢʘʢʠʭ-ʣʠʙʦ ʤʥʦʛʦʣʝʪʥʠʭ ʪʝʥʜʝʥʮʠʡ, ʣʠʙʦ 

ʫʩʠʣʝʥʠʷ ʬʘʢʪʠʯʝʩʢʠ ʥʘʙʣʶʜʘʝʤʳʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʷ 

ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ʇʦ ʪʝʩʪʫ ʄʘʥʥʘ-ʂʝʥʜʘʣʣʘ ʥʠ ʚ ʦʜʥʦʤ ʠʟ ʩʮʝʥʘʨʠʝʚ 

ʥʝ ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʟʥʘʯʠʤʳʭ ʪʨʝʥʜʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʘʙʣʶʜʘʝʤʳʝ ʩʝʡʯʘʩ 

ʪʝʥʜʝʥʮʠʠ ʫʚʝʣʠʯʝʥʠʷ ʤʠʥʠʤʘʣʴʥʦʛʦ ʩʪʦʢʘ ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʢʘʢʠʤʠ-ʣʠʙʦ 

ʨʝʟʢʠʤʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ) ʠʟʤʝʥʝʥʠʷʤʠ ʥʘ ʚʦʜʦʩʙʦʨʝ, ʢʦʪʦʨʳʝ 

ʧʨʦʠʟʦʰʣʠ ʚ ʨʘʡʦʥʝ 2008ï2009 ʛʛ. 
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ʈʠʩʫʥʦʢ 2 ï ʉʤʦʜʝʣʠʨʦʚʘʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʠʥʠʤʘʣʴʥʦʛʦ ʩʪʦʢʘ ʣʝʪʥʝ-ʦʩʝʥʥʝʡ ʤʝʞʝʥʠ 

ʥʘ ʨ. ʄʘʡʤʘ (ɸ ï ʭʦʣʦʜʥʳʡ ʩʮʝʥʘʨʠʡ, ɹ ï ʩʫʭʦʡ ʩʮʝʥʘʨʠʡ, ɺ ï ʪʝʧʣʳʡ ʩʮʝʥʘʨʠʡ, ɻ ï 

ʚʣʘʞʥʳʡ ʩʮʝʥʘʨʠʡ, ɼ ï ʥʝʡʪʨʘʣʴʥʳʡ ʩʮʝʥʘʨʠʡ) 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʀʥʩʪʠʪʫʪʘ ʚʦʜʥʳʭ ʠ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʉʆ ʈɸʅ (ˉ FUFZ-2021-0007) ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ 

ʀʥʩʪʠʪʫʪʘ ʚʦʜʥʳʭ ʧʨʦʙʣʝʤ ʈɸʅ (ˉ FMWZ-2022-0003). 
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CURRENT AND PROJECTED TRENDS IN SUMMER LOW -FLOW PERIODS IN 

THE MAIMA RIVER BASIN  
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Abstract. This study investigates the existing and projected trends in the low flow parameters during 

the summer low-flow periods in the Maima River basin (low mountains of the Northern and North-

Eastern Altai). Using hydrological model GR4J several scenarios of the minimal flow were obtained 

and compared with contemporary tendencies. 

Keywords: minimum flow, low water, low mountains 
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ʉʇɽʎʀɸʃʀɿʀʈʆɺɸʅʅʓʁ ʄʆʅʀʊʆʈʀʅɻ ʇɸʈɸʄɽʊʈʆɺ 

ɻʀɼʈʆʃʆɻʀʏɽʉʂʆɻʆ ʈɽɾʀʄɸ ʉɸʗʅʆ-ʐʋʐɽʅʉʂʆɻʆ 

ɺʆɼʆʍʈɸʅʀʃʀʑɸ  

ʈʝʧʠʥʘ ʀ.ɸ.1, ʄʠʰʠʥ ɼ.ɺ.1,2, ʊʠʤʦʰʝʥʢʦ ɸ.ɸ.1,2, ɿʝʤʣʷʥʦʚ ʀ.ɺ.2, ɻʦʨʝʣʠʮ ʆ.ɺ.2, 

ʈʘʢʯʝʝʚʘ ɽ.ɸ.2 

1ʀʥʩʪʠʪʫʪ ʬʠʟʠʢʠ ʘʪʤʦʩʬʝʨʳ ʠʤ. ɸ.ʄ. ʆʙʫʭʦʚʘ ʈɸʅ, ʄʦʩʢʚʘ 

 2ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʦʢʝʘʥʦʛʨʘʬʠʯʝʩʢʠʡ ʠʥʩʪʠʪʫʪ ʠʤ.ʅ.ʅ.ɿʫʙʦʚʘ, ʈʦʩʛʠʜʨʦʤʝʪ, ʄʦʩʢʚʘ 

e-mail: miwindv@gmail.com 

ɸʥʥʦʪʘʮʠʷ. ʗʚʣʷʶʪʩʷ ʣʠ ʢʨʫʧʥʳʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠʩʪʦʯʥʠʢʘʤʠ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʠʣʠ, 

ʥʘʧʨʦʪʠʚ, ʧʦʛʣʦʱʘʶʪ ʠʭ? ɼʣʷ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʮʠʢʣʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ 

ʭʘʨʘʢʪʝʨʥʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ. ɺ ʨʘʤʢʘʭ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʥʘ 

ʉʘʷʥʦ-ʐʫʰʝʥʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʚʳʧʦʣʥʷʶʪʩʷ ʩʝʟʦʥʥʳʝ ʥʘʙʣʶʜʝʥʠʷ ʧʦ ʧʨʦʛʨʘʤʤʝ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʜʣʷ ʘʥʘʣʠʟʘ ʫʛʣʝʨʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʠ ʠʟʫʯʝʥʠʷ ʝʛʦ ʛʠʜʨʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ. ʂʦʤʧʣʝʢʩʥʳʝ ʵʢʩʧʝʜʠʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʪ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʦʮʝʥʠʪʴ ʤʘʩʰʪʘʙʳ ʧʦʪʦʢʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʘʪʤʦʩʬʝʨʫ ʠ ʧʦʛʣʦʱʘʶʱʠʭ ʩʚʦʡʩʪʚ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʡ ʨʝʞʠʤ, ʤʦʥʠʪʦʨʠʥʛ, ʚʳʙʨʦʩʳ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ  

ɺʚʝʜʝʥʠʝ 

ʀʥʪʝʨʝʩ ʢ ʫʧʨʘʚʣʝʥʠʶ ʩʠʣʘʤʠ ʧʨʠʨʦʜʳ ʚʩʝʛʜʘ ʙʳʣ ʚʘʞʥʳʤ ʟʚʝʥʦʤ ʚ 

ʨʘʟʚʠʪʠʠ ʦʙʱʝʩʪʚʘ. ɺ ʨʘʤʢʘʭ ʧʦʣʠʪʠʢʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʦʙʝʩʧʝʯʝʥʠʷ 

ʨʘʟʫʤʥʦʛʦ ʙʘʣʘʥʩʘ ʚ ʩʦʩʫʱʝʩʪʚʦʚʘʥʠʠ ʩ ʦʢʨʫʞʘʶʱʠʤ ʤʠʨʦʤ ʚ ʩʦʚʨʝʤʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʚʩʸ ʙʦʣʝʝ ʧʨʠʩʪʘʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʧʨʠʚʣʝʢʘʶʪ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʚʦʜʥʳʝ 

ʦʙʲʝʢʪʳ ï ʢʨʫʧʥʳʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʛʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʡ (ɻʕʉ) ï ʢʘʢ ʠʩʪʦʯʥʠʢʠ 

ʚʦʟʦʙʥʦʚʣʷʝʤʦʡ ʙʝʟʫʛʣʝʨʦʜʥʦʡ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ. ɻʠʜʨʦʵʣʝʢʪʨʦʩʪʘʥʮʠʠ ʚ 

ʧʨʦʮʝʩʩʝ ʩʚʦʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʮʠʢʣʘ ʥʝ ʠʩʧʦʣʴʟʫʶʪ ʪʝʭʥʦʣʦʛʠʠ ʩʞʠʛʘʥʠʷ 

ʠʩʢʦʧʘʝʤʦʛʦ ʪʦʧʣʠʚʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʵʢʩʧʝʨʪʥʳʭ ʩʦʦʙʱʝʩʪʚ 

ʧʦʢʘ ʥʝʪ ʝʜʠʥʦʛʦ ʤʥʝʥʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʤʘʩʰʪʘʙʦʚ ʚʳʙʨʦʩʦʚ ʠ ʧʦʛʣʦʱʝʥʠʡ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʦʭʨʘʥʠʣʠʱ, ʦʙʨʘʟʦʚʘʥʥʳʭ 

ʧʣʦʪʠʥʘʤʠ ʢʨʫʧʥʳʭ ɻʕʉ.  

ʆʮʝʥʢʘ ʚʦʟʜʝʡʩʪʚʠʷ ɻʕʉ ʥʘ ʚʳʙʨʦʩʳ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ï 

ʤʠʥʠʤʘʣʴʥʳʭ ʧʨʷʤʳʭ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʦʭʨʘʥʠʣʠʱ 

ʠʣʠ ʠʭ ʦʪʩʫʪʩʪʚʠʷ ï ʪʨʝʙʫʝʪ ʧʨʦʚʝʜʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʭʘʨʘʢʪʝʨʥʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʨʝʟʫʣʴʪʘʪʳ ʢʦʪʦʨʳʭ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʨʘʤʢʘʭ ʧʦʜʛʦʪʦʚʢʠ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʢʘʜʘʩʪʨʘ 

ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ. ɺ ʩʦʩʪʘʚ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʭʦʜʠʪ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ, ʨʘʟʨʘʙʦʪʢʘ ʠ 

ʦʙʦʩʥʦʚʘʥʠʝ ʥʘʮʠʦʥʘʣʴʥʦʡ ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ ʙʘʣʘʥʩʘ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ (ʚ 

ʯʘʩʪʥʦʩʪʠ ʤʝʪʘʥʘ) ʜʣʷ ʭʘʨʘʢʪʝʨʥʳʭ ʚʦʜʦʭʨʘʥʠʣʠʱ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʤʝʪʘʥʘ ʠ ʨʘʩʯʝʪ ʝʛʦ ʙʘʣʘʥʩʘ ʚ ʨʘʟʣʠʯʥʳʝ ʩʝʟʦʥʳ ʛʦʜʘ ʠ 

ʥʘ ʨʘʟʣʠʯʥʳʭ ʬʘʟʘʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ. ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ 

ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʡ ʤʝʪʦʜʠʢʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʙʫʜʝʪ 

ʜʘʥʘ ʦʮʝʥʢʘ ʚʦʟʜʝʡʩʪʚʠʷ ɻʕʉ ʥʘ ʚʳʙʨʦʩʳ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ. 

ʆʜʥʠʤ ʠʟ ʭʘʨʘʢʪʝʨʥʳʭ ʦʙʲʝʢʪʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʧʨʦʚʦʜʷʪʩʷ ʢʦʤʧʣʝʢʩʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ ʙʘʣʘʥʩʘ ʧʘʨʥʠʢʦʚʳʭ 
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ʛʘʟʦʚ, ʷʚʣʷʝʪʩʷ ʉʘʷʥʦ-ʐʫʰʝʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʨʘʩʧʦʣʦʞʝʥʥʦʝ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʪʨʝʭ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ï ʂʨʘʩʥʦʷʨʩʢʦʛʦ ʢʨʘʷ, 

ʈʝʩʧʫʙʣʠʢʠ ʊʳʚʘ ʠ ʈʝʩʧʫʙʣʠʢʠ ʍʘʢʘʩʠʷ.  

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʉʘʷʥʦ-ʐʫʰʝʥʩʢʠʡ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ ʩʦʦʨʫʞʝʥ ʥʘ ʨʝʢʝ 

ɽʥʠʩʝʡ, ʚ ʉʘʷʥʩʢʦʤ ʢʘʥʴʦʥʝ, ʫ ʚʳʭʦʜʘ ʨʝʢʠ ʚ ʄʠʥʫʩʠʥʩʢʫʶ ʢʦʪʣʦʚʠʥʫ. 

ʂʦʤʧʣʝʢʩ ʚʢʣʶʯʘʝʪ ʉʘʷʥʦ-ʐʫʰʝʥʩʢʫʶ ɻʕʉ (ʉʐɻʕʉ), ʢʦʥʪʨʨʝʛʫʣʠʨʫʶʱʫʶ 

ʄʘʡʥʩʢʫʶ ɻʕʉ ʠ ʙʝʨʝʛʦʚʦʡ ʚʦʜʦʩʙʨʦʩ [1]. ɻʠʜʨʦʫʟʝʣ ʉʘʷʥʦ-ʐʫʰʝʥʩʢʦʡ ɻʕʉ ï 

ʧʝʨʚʘʷ ʩʪʫʧʝʥʴ ɽʥʠʩʝʡʩʢʦʡ ʚʝʪʚʠ ɸʥʛʘʨʦ-ɽʥʠʩʝʡʩʢʦʛʦ ʢʘʩʢʘʜʘ ɻʕʉ. ʉʘʷʥʦ-

ʐʫʰʝʥʩʢʘʷ ɻʕʉ ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʧʦʩ. ʏʝʨʝʤʫʰʢʠ (ʈʝʩʧʫʙʣʠʢʘ ʍʘʢʘʩʠʷ), ʦʥʘ 

ʷʚʣʷʝʪʩʷ ʩʘʤʦʡ ʤʦʱʥʦʡ ʚ ʈʦʩʩʠʠ, ʝʝ ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ï 6400 ʄɺʪ, 

ʩʨʝʜʥʝʛʦʜʦʚʘʷ ʚʳʨʘʙʦʪʢʘ ï 24 ʤʣʨʜ ʢɺʪĿʯ. ɺ ʟʜʘʥʠʠ ɻʕʉ ʨʘʟʤʝʱʝʥʦ 10 

ʨʘʜʠʘʣʴʥʦ-ʦʩʝʚʳʭ ʛʠʜʨʦʘʛʨʝʛʘʪʦʚ ʤʦʱʥʦʩʪʴʶ 640 ʄɺʪ ʢʘʞʜʳʡ [2]. 

ʉʘʷʥʦ-ʐʫʰʝʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ï ʜʦʣʠʥʥʦʝ, ʨʫʩʣʦʚʦʝ [3], ʝʛʦ ʧʦʣʝʟʥʳʡ 

ʦʙʲʝʤ ʧʦʟʚʦʣʷʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʝʟʦʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ (ʊʘʙʣʠʮʘ 1). 

ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʉʘʷʥʦ-ʐʫʰʝʥʩʢʦʛʦ ʛʠʜʨʦʫʟʣʘ ʙʳʣʦ ʥʘʯʘʪʦ ʚ 1968 ʛ., ʧʝʨʝʢʨʳʪʠʝ 

ʨ. ɽʥʠʩʝʡ ʩʦʩʪʦʷʣʦʩʴ ʚ 1975 ʛ., ʚ ʩʝʥʪʷʙʨʝ 1990 ʛ. ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʚʧʝʨʚʳʝ ʙʳʣʦ 

ʟʘʧʦʣʥʝʥʦ ʜʦ ʧʨʦʝʢʪʥʦʡ ʦʪʤʝʪʢʠ. ʇʨʠ ʧʨʠʥʷʪʦʡ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʤʝʪʢʝ ʅʇʋ 

ʧʦʜʧʦʨ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʨʘʩʩʪʦʷʥʠʝ 312 ʢʤ ʚʚʝʨʭ ʧʦ ʪʝʯʝʥʠʶ, ʧʨʠ ʩʨʘʙʦʪʢʝ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʜʦ ʋʄʆ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʫʤʝʥʴʰʘʝʪʩʷ ʜʦ 260 ʢʤ.  

ʊʘʙʣʠʮʘ 1 ï ʆʩʥʦʚʥʳʝ ʧʘʨʘʤʝʪʨʳ ʉʘʷʥʦ-ʐʫʰʝʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ [1, 2] 
1 ʅʦʨʤʘʣʴʥʳʡ ʧʦʜʧʦʨʥʳʡ ʫʨʦʚʝʥʴ, ʅʇʋ, ʤ ɹʉ 539,00 

2 ʄʠʥʠʤʘʣʴʥʳʡ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ (ʤʝʨʪʚʦʛʦ ʦʙʲʝʤʘ), ʋʄʆ, ʤ ɹʉ 500,00 

3 
ʌʦʨʩʠʨʦʚʘʥʥʳʡ ʧʦʜʧʦʨʥʳʡ ʫʨʦʚʝʥʴ ʧʨʠ ʧʨʦʧʫʩʢʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʘʩʭʦʜʘ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ 0,01%, ʌʇʋ, ʤ ɹʉ 
540,00 

4 ʇʣʦʱʘʜʴ ʟʝʨʢʘʣʘ ʧʨʠ ʅʇʋ, ʢʤ2 608 

5 ʇʣʦʱʘʜʴ ʟʝʨʢʘʣʘ ʧʨʠ ʋʄʆ, ʢʤ2 250 

6 

ʇʦʣʥʘʷ ʩʪʘʪʠʯʝʩʢʘʷ ʝʤʢʦʩʪʴ, ʢʤ3:  

- ʧʨʠ ʅʇʋ 30,71 

- ʧʨʠ ʋʄʆ 16,00 

7 ʇʦʣʝʟʥʘʷ ʩʪʘʪʠʯʝʩʢʘʷ ʝʤʢʦʩʪʴ, ʢʤ3 (ʤʝʞʜʫ ʅʇʋ ʠ ʋʄʆ) 14,71 

8 

ʇʨʦʪʷʞʝʥʥʦʩʪʴ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʢʤ:   

- ʧʨʠ ʅʇʋ 312 

- ʧʨʠ ʋʄʆ 260 

9 ʄʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʧʨʠ ʅʇʋ, ʤ 220 

10 ʇʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ (ʚ ʩʪʚʦʨʝ ʉʐɻʕʉ), ʪʳʩ.ʢʤ2 179,9 

ʆʙʰʠʨʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʚʦʜʦʩʙʦʨʘ ʉʘʷʥʦ-ʐʫʰʝʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʨʘʩʧʦʣʦʞʝʥʘ ʚ ʟʦʥʝ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʛʦʜʦʚʳʭ ʪʝʤʧʝʨʘʪʫʨ, ʩʨʝʜʥʷʷ ʛʦʜʦʚʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʟʘ ʧʝʨʠʦʜ 1901-2018 ʛʛ. ʧʦ ʜʘʥʥʳʤ [4] ʩʦʩʪʘʚʣʷʝʪ -4,4Áʉ, 

ʧʨʠ ʤʠʥʠʤʫʤʝ -6,3Áʉ (1912 ʛ.) ʠ ʤʘʢʩʠʤʫʤʝ -1,7Áʉ (2007 ʛ.). ɺ ʧʝʨʠʦʜ 1901-

1969 ʛʛ. ʩʨʝʜʥʷʷ ʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʙʳʣʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʴʥʘ, ʚ 

ʧʝʨʠʦʜ ʩ ʥʘʯʘʣʘ 1970-ʭ ʛʛ. ʦʪʤʝʯʘʝʪʩʷ ʝʸ ʨʝʟʢʠʡ ʨʦʩʪ ï ʥʘ 1,4ʦʉ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʧʨʝʜʰʝʩʪʚʫʶʱʠʤ ʧʝʨʠʦʜʦʤ. ʅʘʠʙʦʣʝʝ ʟʥʘʯʠʪʝʣʴʥʦ ʚ ʧʝʨʠʦʜ 1970-2018 ʛʛ. 

çʧʦʪʝʧʣʝʣʠè ʟʠʤʥʠʝ ʤʝʩʷʮʳ ʜʝʢʘʙʨʴ, ʬʝʚʨʘʣʴ ʠ ʤʘʨʪ (ʥʘ 2,3-2,8ʦʉ), ʪʝʤʧʝʨʘʪʫʨʘ 

ʤʘʷ-ʦʢʪʷʙʨʷ ʫʚʝʣʠʯʠʣʘʩʴ ʣʠʰʴ ʥʘ 0,4-0,8 ʦʉ (ʨʠʩ. 1).  
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ʘ) ʙ) 

ʈʠʩʫʥʦʢ 1 ï ʉʨʝʜʥʠʝ ʛʦʜʦʚʳʝ (ʘ) ʠ ʤʝʩʷʯʥʳʝ (ʙ) ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʥʘ ʚʦʜʦʩʙʦʨʝ ʉʘʷʥʦ-

ʐʫʰʝʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ (1901-2018 ʛʛ.)  

ʉʨʝʜʥʷʷ ʛʦʜʦʚʘʷ ʩʫʤʤʘ ʦʩʘʜʢʦʚ ʧʦ ʜʘʥʥʳʤ [4] ʟʘ ʧʝʨʠʦʜ 1920-2018 ʛʛ. 

ʩʦʩʪʘʚʠʣʘ 590 ʤʤ, ʧʨʠ ʤʘʢʩʠʤʫʤʝ 756 ʤʤ (1936 ʛ.) ʠ ʤʠʥʠʤʫʤʝ 472 ʤʤ (1989 ʛ.). 

ɺ ʪʝʯʝʥʠʝ ʛʦʜʘ ʦʩʘʜʢʠ ʚʳʧʘʜʘʶʪ ʥʝʨʘʚʥʦʤʝʨʥʦ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʠʭ ʯʘʩʪʴ (434 ʤʤ 

ʠʣʠ 74%) ʚʳʧʘʜʘʝʪ ʚ ʞʠʜʢʦʤ ʚʠʜʝ ʚ ʪʝʧʣʳʡ ʧʝʨʠʦʜ ʛʦʜʘ (ʤʘʡ-ʩʝʥʪʷʙʨʴ). 

ʅʘʠʙʦʣʴʰʠʝ ʩʨʝʜʥʠʝ ʤʝʩʷʯʥʳʝ ʩʫʤʤʳ ʦʩʘʜʢʦʚ ʦʪʤʝʯʘʶʪʩʷ ʚ ʠʶʣʝ ʠ ʘʚʛʫʩʪʝ (94-

107 ʤʤ). ɼʦʣʷ ʦʩʘʜʢʦʚ ʚ ʪʚʝʨʜʦʡ ʬʘʟʝ ʩʦʩʪʘʚʣʷʝʪ 36% (156 ʤʤ). ʅʘʠʤʝʥʴʰʠʝ 

ʩʨʝʜʥʠʝ ʤʝʩʷʯʥʳʝ ʩʫʤʤʳ ʦʩʘʜʢʦʚ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʷʥʚʘʨʷ-ʬʝʚʨʘʣʷ (14-16 ʤʤ) 

(ʨʠʩ. 2). 

  
ʘ) ʙ) 

ʈʠʩʫʥʦʢ 2 ï ʉʨʝʜʥʠʝ ʛʦʜʦʚʳʝ (ʘ) ʠ ʤʝʩʷʯʥʳʝ (ʙ) ʩʫʤʤʳ ʦʩʘʜʢʦʚ ʥʘ ʚʦʜʦʩʙʦʨʝ ʉʘʷʥʦ-

ʐʫʰʝʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ (1901-2018 ʛʛ.)  

ʉʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʩʪʦʢ ʨ. ɽʥʠʩʝʡ ʚ ʩʪʚʦʨʝ ʉʘʷʥʦ-ʐʫʰʝʥʩʢʦʛʦ ʛʠʜʨʦʫʟʣʘ 

ʧʦ ʜʘʥʥʳʤ ʈʦʩʛʠʜʨʦʤʝʪʘ ʟʘ ʧʝʨʠʦʜ 1951-2020 ʛʛ. ʩʦʩʪʘʚʣʷʝʪ 47,4 ʢʤ3. ʇʦʩʣʝ 

ʟʘʧʦʣʥʝʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʜʦ ʅʇʋ ʤʘʢʩʠʤʘʣʴʥʳʝ ʨʘʩʭʦʜʳ ʚʦʜʳ ʯʝʨʝʟ ʧʣʦʪʠʥʫ 

ï ʜʦ 7500 ʤ3/c ï ʥʘʙʣʶʜʘʣʠʩʴ ʚ 2006ʛ., ʚʳʩʦʢʠʝ ʨʘʩʭʦʜʳ ʚʦʜʳ ï ʜʦ 5000 ʤ3/c ï 

ʦʪʤʝʯʘʣʠʩʴ ʚ 2010 ʠ 2013ʛʛ.  

ɺ ʵʢʩʪʨʝʤʘʣʴʥʦ ʤʥʦʛʦʚʦʜʥʦʤ 2021 ʛ. ʚ ʩʪʚʦʨʝ ɻʕʉ ʚ ʠʶʥʝ, ʚ ʧʝʨʠʦʜ 

ʧʦʣʦʚʦʜʴʷ, ʙʳʣʠ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʤʘʢʩʠʤʘʣʴʥʳʝ ʨʘʩʭʦʜʳ ʩʙʨʦʩʘ 5700 ʤ3/c. ɼʣʷ 

ʙʝʟʘʚʘʨʠʡʥʦʛʦ ʧʨʦʧʫʩʢʘ ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʚ 2021 ʛ., ʢʨʦʤʝ ʪʫʨʙʠʥʥʳʭ 

ʚʦʜʦʚʦʜʦʚ, ʙʳʣʠ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʜʚʘ ʚʦʜʦʩʙʨʦʩʘ ʉʘʷʥʦ-

ʐʫʰʝʥʩʢʦʡ ɻʕʉ ï ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʡ ʠ ʙʝʨʝʛʦʚʦʡ. 
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ɸʥʘʣʠʟ ʤʥʦʛʦʣʝʪʥʝʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʨʠʪʦʯʥʦʩʪʠ ʢ ʉʘʷʥʦ-ʐʫʰʝʥʩʢʦʤʫ 

ʚʦʜʦʭʨʘʥʠʣʠʱʫ ʟʘ ʧʝʨʠʦʜ 1951-2021 ʛʛ. ʧʨʦʚʝʜʝʥ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ 

ʈʦʩʛʠʜʨʦʤʝʪʘ, ʘ ʪʘʢʞʝ ʘʨʭʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʉʐɻʕʉ [1, 5, 6]. ʉʨʝʜʥʝʛʦʜʦʚʦʡ 

ʦʙʱʠʡ ʧʨʠʪʦʢ ʢ ʉʘʷʥʦ-ʐʫʰʝʥʩʢʦʤʫ ʚʦʜʦʭʨʘʥʠʣʠʱʫ ʟʘ 70-ʣʝʪʥʠʡ ʧʝʨʠʦʜ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʪʘʙʠʣʝʥ, ʭʦʪʷ ʦʪʤʝʯʝʥʳ ʢʘʢ ʤʘʣʦʚʦʜʥʳʝ (1957, 1989), ʪʘʢ ʠ 

ʤʥʦʛʦʚʦʜʥʳʝ (1966, 2016) ʛʦʜʳ (ʈʠʩʫʥʦʢ 3). ʕʢʩʪʨʝʤʘʣʴʥʦ ʚʳʩʦʢʠʡ ʛʦʜʦʚʦʡ 

ʧʨʠʪʦʢ ʢ ʚʦʜʦʭʨʘʥʠʣʠʱʫ ʙʳʣ ʟʘʬʠʢʩʠʨʦʚʘʥ ʚ 2021 ʛ. ʠ ʩʦʩʪʘʚʠʣ 66,5 ʢʤ3, ʯʪʦ 

ʷʚʣʷʝʪʩʷ ʘʙʩʦʣʶʪʥʳʤ ʤʘʢʩʠʤʫʤʦʤ ʟʘ ʧʝʨʠʦʜ ʵʢʩʧʣʫʘʪʘʮʠʠ ɻʕʉ. 

 
 

ʘ) ʙ) 

ʈʠʩʫʥʦʢ 3 ï ʉʨʝʜʥʠʝ ʛʦʜʦʚʳʝ (ʘ) ʠ ʤʝʩʷʯʥʳʝ (ʙ) ʨʘʩʭʦʜʳ ʧʨʠʪʦʢʘ ʢ ʚʦʜʦʭʨʘʥʠʣʠʱʫ ʉʘʷʥʦ-

ʐʫʰʝʥʩʢʦʡ ɻʕʉ (1951-2021 ʛʛ.) 

ɼʣʷ ʚʥʫʪʨʠʛʦʜʦʚʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʨʠʪʦʢʘ ʢ ʚʦʜʦʭʨʘʥʠʣʠʱʫ ʭʘʨʘʢʪʝʨʥʳ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʘʷ ʥʠʟʢʘʷ ʟʠʤʥʷʷ ʤʝʞʝʥʴ, ʙʳʩʪʨʳʡ ʠ ʜʨʫʞʥʳʡ ʨʦʩʪ ʚ ʤʘʝ, 

ʤʘʢʩʠʤʘʣʴʥʘʷ ʧʨʠʪʦʯʥʦʩʪʴ ʚ ʠʶʥʝ, ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʚ ʠʶʣʝ-ʘʚʛʫʩʪʝ, ʟʘʪʝʤ 

ʧʣʘʚʥʦʝ ʩʥʠʞʝʥʠʝ ʚ ʩʝʥʪʷʙʨʝ-ʥʦʷʙʨʝ (ʨʠʩ. 3).  

ɻʦʜʦʚʦʡ ʭʦʜ ʫʨʦʚʥʷ ʚʦʜʳ ʚʝʨʭʥʝʛʦ ʙʴʝʬʘ ʉʘʷʥʦ-ʐʫʰʝʥʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʝʞʠʤʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ 

ʦʪʤʝʪʢʘʤʠ ʫʨʦʚʥʷ ï ʋʄʆ (500,0 ʤ ɹʉ) ʠ ʅʇʋ (539,0 ʤ ɹʉ). ɿʠʤʥʷʷ ʠ 

ʧʨʝʜʧʦʣʦʚʦʜʥʘʷ ʩʨʘʙʦʪʢʘ ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʪʝʯʝʥʠʝ ʟʠʤʥʠʭ ʤʝʩʷʮʝʚ ʠ ʢ ʥʘʯʘʣʫ ʤʘʷ 

ʫʨʦʚʝʥʴ ʚʝʨʭʥʝʛʦ ʙʴʝʬʘ ʝʞʝʛʦʜʥʦ ʩʥʠʞʘʝʪʩʷ ʜʦ ʦʪʤʝʪʢʠ ʋʄʆ. ɺ ʧʝʨʠʦʜ 

ʧʦʣʦʚʦʜʴʷ ï ʩ ʤʘʷ ʧʦ ʘʚʛʫʩʪ ï ʫʨʦʚʝʥʴ ʧʦʚʳʰʘʝʪʩʷ, ʜʦʩʪʠʛʘʝʪ ʅʇʋ ʦʙʳʯʥʦ ʚʦ 

ʚʪʦʨʦʡ-ʪʨʝʪʴʝʡ ʜʝʢʘʜʝ ʘʚʛʫʩʪʘ ʠ ʩʦʭʨʘʥʷʝʪʩʷ ʥʘ ʚʳʩʦʢʠʭ ʦʪʤʝʪʢʘʭ ʜʦ ʥʘʯʘʣʘ 

ʟʠʤʳ. 

ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʉʘʷʥʦ-ʐʫʰʝʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ 

ʨʘʤʢʘʭ ʢʦʤʧʣʝʢʩʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʠʟʤʝʨʝʥʠʶ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʠ 

ʦʮʝʥʢʝ ʧʦʛʣʦʱʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʛʠʜʨʦʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʚʳʧʦʣʥʷʝʪʩʷ 

ʩ 2021 ʛ. ʠ ʚʢʣʶʯʘʝʪ ʩʝʟʦʥʥʳʝ ï 4 ʨʘʟʘ ʚ ʛʦʜ ï ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʥʘʪʫʨʥʳʝ 

ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʨʘʟʣʠʯʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʪʝʤʧʝʨʘʪʫʨʦʡ, 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴʶ, ʩʦʜʝʨʞʘʥʠʝʤ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʠ ʢʦʥʮʝʥʪʨʘʮʠʝʡ 

ʤʝʪʘʥʘ. ɺ 2021-2022 ʛʛ. ʚʳʧʦʣʥʝʥ ʧʝʨʚʳʡ ʮʠʢʣ ʧʦʣʝʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʚ 

ʨʘʟʣʠʯʥʳʝ ʬʘʟʳ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʥʘ ʚʩʝʤ ʜʠʘʧʘʟʦʥʝ ʢʦʣʝʙʘʥʠʡ ʫʨʦʚʥʷ 

ʚʦʜʳ ʠ ʧʣʦʱʘʜʠ ʟʝʨʢʘʣʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ: 
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- ʚ ʩʝʥʪʷʙʨʝ 2021 ʛ. ï ʚ ʧʝʨʠʦʜ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʥʘʧʦʣʥʝʥʠʷ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʧʨʠ ʫʨʦʚʥʷʭ ʚʦʜʳ 536-537 ʤ ɹʉ, ʙʣʠʟʢʠʭ ʢ ʅʇʋ, ʠ 

ʧʣʦʱʘʜʠ ʟʝʨʢʘʣʘ 560-580 ʢʤ2; 

- ʚ ʬʝʚʨʘʣʝ 2022 ʛ. ï ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ, ʚ ʫʩʣʦʚʠʷʭ ʣʝʜʦʩʪʘʚʘ, ʥʘ ʬʦʥʝ 

ʩʨʘʙʦʪʢʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʩʥʠʞʝʥʠʷ ʫʨʦʚʥʷ ʚʦʜʳ ʜʦ 516-518 ʤ ɹʉ, 

ʧʣʦʱʘʜʴ ʟʝʨʢʘʣʘ 310-320 ʢʤ2; 

- ʚ ʤʘʝ 2022 ʛ. ï ʚ ʫʩʣʦʚʠʷʭ ʥʘʯʘʣʘ ʚʝʩʝʥʥʝʛʦ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʩʨʘʟʫ 

ʧʦʩʣʝ ʧʦʣʥʦʡ ʧʨʝʜʧʦʣʦʚʦʜʥʦʡ ʩʨʘʙʦʪʢʠ (ʫʨʦʚʝʥʴ ʚʦʜʳ 510-512 ʤ ɹʉ, 

ʧʣʦʱʘʜʴ ʟʝʨʢʘʣʘ 280 ʢʤ2). 

ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʩʧʫʪʥʠʢʦʚʳʭ ʜʘʥʥʳʭ ʠ ʩʚʝʜʝʥʠʡ ʦ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ 

ʠʟʫʯʝʥʥʦʩʪʠ ʥʘ ʘʢʚʘʪʦʨʠʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʫʯʘʩʪʢʠ ʧʨʦʚʝʜʝʥʠʷ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʥʘʪʫʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘ ʚʳʙʨʘʥʥʳʭ ʫʯʘʩʪʢʘʭ 

ʥʘʤʝʯʝʥʳ ʪʦʯʢʠ ʦʪʙʦʨʘ ʧʨʦʙ ʠ ʟʦʥʜʠʨʦʚʘʥʠʷ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʧʨʠʧʣʦʪʠʥʥʦʡ 

ʯʘʩʪʠ ʠ ʥʘ ʨʘʟʣʠʯʥʳʭ ʨʘʩʩʪʦʷʥʠʷʭ ʦʪ ɻʕʉ, ʘ ʪʘʢʞʝ ʚ ʘʢʚʘʪʦʨʠʷʭ ʟʘʣʠʚʦʚ, ʢʦʪʦʨʳʝ 

ʦʙʨʘʟʦʚʘʣʠʩʴ ʚ ʫʩʪʴʷʭ ʢʨʫʧʥʳʭ ʧʨʠʪʦʢʦʚ ʧʦʩʣʝ ʟʘʧʦʣʥʝʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ (ʨʠʩ. 

4).  

ɿʦʥʜʠʨʦʚʘʥʠʝ ʚʦʜʥʦʡ ʪʦʣʱʠ ʧʨʦʚʦʜʠʣʦʩʴ ʤʥʦʛʦʧʘʨʘʤʝʪʨʠʯʝʩʢʠʤ ʟʦʥʜʦʤ 

ʬʠʨʤʳ IDROMAR ʜʦ ʛʣʫʙʠʥʳ 100 ʤ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʧʣʘʥʠʨʫʝʪʩʷ ʫʚʝʣʠʯʠʪʴ 

ʠʩʩʣʝʜʫʝʤʫʶ ʛʣʫʙʠʥʫ ʜʦ ʧʨʠʜʦʥʥʳʭ ʩʣʦʸʚ. ʇʨʦʪʷʞʸʥʥʦʩʪʴ ʠʩʩʣʝʜʫʝʤʦʛʦ 

ʫʯʘʩʪʢʘ ʩʦʩʪʘʚʣʷʝʪ 90 ʢʤ. 

 
ʈʠʩʫʥʦʢ 4 ï ʉʘʷʥʦ-ʐʫʰʝʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ. ʋʯʘʩʪʢʠ ʧʨʦʚʝʜʝʥʠʷ ʥʘʪʫʨʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʪʦʯʢʠ ʟʦʥʜʠʨʦʚʘʥʠʷ ʠ ʦʪʙʦʨʘ ʧʨʦʙ ʚʦʜʳ 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʚʳʧʦʣʥʝʥʥʦʤ ʮʠʢʣʝ ʧʦʣʝʚʳʭ ʨʘʙʦʪ ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ, ʧʦʩʢʦʣʴʢʫ ʨʘʥʝʝ ʪʘʢʠʝ ʨʘʙʦʪʳ ʟʠʤʦʡ 

ʥʝ ʧʨʦʚʦʜʠʣʠʩʴ. ɺ ʟʠʤʥʠʡ ʧʝʨʠʦʜ, ʚ ʫʩʣʦʚʠʷʭ ʣʝʜʷʥʦʛʦ ʧʦʢʨʦʚʘ, 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʫʩʪʦʡʯʠʚʦʡ ʦʙʨʘʪʥʦʡ ʩʪʨʘʪʠʬʠʢʘʮʠʝʡ (ʨʠʩ. 5ʘ). ʅʝʟʥʘʯʠʪʝʣʴʥʦʝ ʚʳʢʣʠʥʠʚʘʥʠʝ 



ˤͦ͒ͤ·͔ ͙ Ή͎͙ͦͦ͟͡;͔͙͔ͫ͟ ͔ͨͪͦ͋ͣ͡· ˿͙͙͙͋ͪ ͙ ͔̇ͤͭͪ͊͡Έ͚ͤͦ ˢ͙͙͘  

163 

 

ʙʦʣʝʝ ʪʸʧʣʳʭ ʚʦʜʥʳʭ ʤʘʩʩ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ ʦʪʢʨʳʪʦʤ ʫʯʘʩʪʢʝ ʧʨʦʪʷʞʸʥʥʦʩʪʴʶ 

10 ʢʤ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ 50 ʢʤ ʚʳʰʝ ʧʣʦʪʠʥʳ ɻʕʉ. ɺ ʧʝʨʠʦʜ ʠʟʤʝʨʝʥʠʡ 

ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʦʩʪʘʚʣʷʣʘ 0-2ʦʉ, ʫʚʝʣʠʯʠʚʘʷʩʴ ʩ ʛʣʫʙʠʥʦʡ ʜʦ 3,5ʦʉ. 

ʅʫʣʝʚʳʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʦʪʤʝʯʘʣʠʩʴ ʚ ʧʦʢʨʳʪʦʡ ʣʴʜʦʤ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ (ʩʪʘʥʮʠʠ ʉʐ7-ʉʐ5). ʉʣʘʙʦʧʦʣʦʞʠʪʝʣʴʥʳʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʦʪʤʝʯʘʣʠʩʴ ʚ ʧʦʣʳʥʴʷʭ ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ (ʩʪʘʥʮʠʠ ʉʐ4ɸ-ʉʐ3). 

ʇʨʦʛʨʝʪʘʷ ʚʦʜʥʘʷ ʤʘʩʩʘ ʨʘʩʧʨʦʩʪʨʘʥʠʣʘʩʴ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʧʣʦʪʠʥʝ ɻʕʉ. 

ʊʝʨʤʦʢʣʠʥ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʨʘʩʧʦʣʦʞʝʥ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 30 ʜʦ 50 ʤ. ʉ ʛʣʫʙʠʥʦʡ 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ. 

ɸʥʘʣʠʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʚʦʜʳ (ʈʠʩ. 

5ʙ) ʧʦʢʘʟʘʣ ʥʘʣʠʯʠʝ ʨʘʟʥʦʤʠʥʝʨʘʣʠʟʦʚʘʥʥʳʭ ʚʦʜʥʳʭ ʤʘʩʩ ʚʳʰʝ ʠ ʥʠʞʝ ʚʝʨʭʥʝʡ 

ʛʨʘʥʠʮʳ ʪʝʨʤʦʢʣʠʥʘ, ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ (ʤʠʥʝʨʘʣʠʟʘʮʠʷ) ʢʦʪʦʨʳʭ ʩʥʠʞʘʝʪʩʷ 

ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʢ ʧʣʦʪʠʥʝ ɻʕʉ. ɺ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ (ʩʪʘʥʮʠʠ ʉʐ7-

ʉʐ5) ʦʪʤʝʯʘʶʪʩʷ ʙʦʣʝʝ ʭʦʣʦʜʥʳʝ ʚʦʜʥʳʝ ʤʘʩʩʳ ʩ ʧʦʚʳʰʝʥʥʦʡ 

ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴʶ, ʚ ʥʠʞʥʝʡ ʯʘʩʪʠ (ʩʪʘʥʮʠʠ ʉʐ1-ʉʐ4) ï ʙʦʣʝʝ ʪʝʧʣʳʝ 

ʚʦʜʥʳʝ ʤʘʩʩʳ ʩ ʧʦʥʠʞʝʥʥʦʡ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴʶ. ʈʦʩʪ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʚ 

ʙʦʣʝʝ ʛʣʫʙʦʢʠʭ ʩʣʦʷʭ ʪʘʢʞʝ ʟʘʬʠʢʩʠʨʦʚʘʥ ʠ ʚ ʭʦʜʝ ʥʘʙʣʶʜʝʥʠʡ ʚ ʦʩʝʥʥʠʡ 

ʧʝʨʠʦʜ 2021 ʛʦʜʘ. ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ ʵʪʦʪ ʛʣʫʙʠʥʥʳʡ ʩʣʦʡ ʥʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ 

ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤʠ ʚʦʜʥʳʤʠ ʤʘʩʩʘʤʠ, ʠ ʝʛʦ ʧʘʨʘʤʝʪʨʳ ʩʦʭʨʘʥʷʶʪʩʷ 

ʧʦʩʪʦʷʥʥʳʤʠ. 

  
ʘ) ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʳ ʙ) ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ ʚʦʜʳ 

ʈʠʩʫʥʦʢ 5 ï ʈʝʟʫʣʴʪʘʪʳ ʟʦʥʜʠʨʦʚʘʥʠʷ ʘʢʚʘʪʦʨʠʠ ʉʘʷʥʦ-ʐʫʰʝʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ 

ʟʠʤʥʠʡ ʧʝʨʠʦʜ (ʬʝʚʨʘʣʴ 2022 ʛ.) 

ʅʝʤʘʣʦʚʘʞʥʳʤ ʧʘʨʘʤʝʪʨʦʤ ʧʨʠ ʧʦʣʝʚʳʭ ʠʟʤʝʨʝʥʠʷʭ ʢʦʥʮʝʥʪʨʘʮʠʡ 

ʤʝʪʘʥʘ ʚ ʚʦʜʝ ʷʚʣʷʝʪʩʷ ʩʦʜʝʨʞʘʥʠʝ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ. ʆʥ ʚʳʟʳʚʘʝʪ 

ʦʢʠʩʣʝʥʠʝ ʤʝʪʘʥʘ ʠ ʷʚʣʷʝʪʩʷ ʝʩʪʝʩʪʚʝʥʥʦʡ ʧʨʝʛʨʘʜʦʡ, ʩʜʝʨʞʠʚʘʶʱʝʡ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʤʝʪʘʥʘ ʠʟ ʧʨʠʜʦʥʥʳʭ ʩʣʦʸʚ ʚʦʜʦʸʤʘ ʚ ʘʪʤʦʩʬʝʨʫ [7]. 

ʉʦʜʝʨʞʘʥʠʝ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʚ ʚʦʜʝ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʫʯʘʩʪʢʦʚ ʉʘʷʥʦ-

ʐʫʰʝʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʙʳʣʦ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʠʤ ʜʣʷ ʟʠʤʥʝʛʦ ʧʝʨʠʦʜʘ ʠ 

ʜʦʩʪʠʛʘʣʦ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ (% ʥʘʩʳʱʝʥʠʷ) ʚ ʨʘʡʦʥʝ ʧʣʦʪʠʥʳ ʉʘʷʥʦ-

ʐʫʰʝʥʩʢʦʡ ɻʕʉ (94,8 % ʚʳʰʝ ʧʣʦʪʠʥʳ; 78,7 % ï ʥʠʞʝ ʧʣʦʪʠʥʳ ɻʕʉ) (ʈʠʩ. 6ʘ). 
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ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʢʠʩʣʦʨʦʜʘ ʦʪʤʝʯʝʥʦ ʥʘ ʚʝʨʭʥʝʡ ʛʨʘʥʠʮʝ ʨʘʡʦʥʘ 

ʦʙʩʣʝʜʦʚʘʥʠʷ (ʩʪʘʥʮʠʠ ʉʐ5-ʉʐ7) ï 55-65 %. ɺ ʨʘʡʦʥʝ ɼʞʦʡʩʢʦʛʦ ʟʘʣʠʚʘ 

(ʩʪʘʥʮʠʷ ʉʐ2) (ʈʠʩ. 4) ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʩʥʠʞʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʨʘʩʪʚʦʨʝʥʥʦʛʦ 

ʢʠʩʣʦʨʦʜʘ ʜʦ 55,3 %. 

  
ʘ) ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʢʠʩʣʦʨʦʜʘ ʙ) ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʪʘʥʘ 

ʈʠʩʫʥʦʢ 6 ï ʈʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʧʨʦʙ ʚʦʜʳ ʥʘ ʘʢʚʘʪʦʨʠʠ ʉʘʷʥʦ-ʐʫʰʝʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ 

ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ (ʬʝʚʨʘʣʴ 2022 ʛ.) 

ʅʘ ʨʠʩʫʥʢʝ 6ʙ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʪʘʥʘ ʚ 

ʚʦʜʝ ʉʘʷʥʦ-ʐʫʰʝʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʧʦ ʜʘʥʥʳʤ ʥʘʙʣʶʜʝʥʠʡ 8 ʩʪʘʥʮʠʡ 

ʦʪʙʦʨʘ ʧʨʦʙ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ (0 ʤ), ʚ ʧʨʠʧʦʚʝʨʭʥʦʩʪʥʦʤ (1 ʤ), ʩʨʝʜʠʥʥʦʤ (50-60 

ʤ) ʠ ʛʣʫʙʠʥʥʦʤ (80-100 ʤ) ʛʦʨʠʟʦʥʪʘʭ. 

ʂʦʥʮʝʥʪʨʘʮʠʷ ʤʝʪʘʥʘ ʚ ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ (0 ʤ) ʚʳʰʝ, ʯʝʤ ʚ ʩʨʝʜʠʥʥʦʤ 

ʩʣʦʝ ʚʦʜʳ ʠ ʥʝ ʧʨʝʚʳʰʘʝʪ ʧʦ ʚʩʝʤ ʩʪʘʥʮʠʷʤ ʦʪʙʦʨʘ ʧʨʦʙ 1 ʤʢʣʉʅ4/ʣ. ʅʠʟʢʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʪʘʥʘ ʚ ʉʘʷʥʦ-ʐʫʰʝʥʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ 

ʤʦʛʫʪ ʙʳʪʴ ʩʚʷʟʘʥʳ ʩ ʥʠʟʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚʦʜʳ ʠ ʭʦʨʦʰʠʤʠ ʘʵʨʦʙʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ. ʉʢʦʧʣʝʥʠʝ ʤʝʪʘʥʘ ʫ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʳ ʩʚʷʟʘʥʦ ʩ ʥʘʣʠʯʠʝʤ ʣʝʜʷʥʦʛʦ 

ʧʦʢʨʦʚʘ, ʢʦʪʦʨʳʡ ʧʨʝʧʷʪʩʪʚʫʝʪ ʚʳʜʝʣʝʥʠʶ ʤʝʪʘʥʘ ʚ ʘʪʤʦʩʬʝʨʫ. ɿʥʘʯʠʪʝʣʴʥʳʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʪʘʥʘ ʦʪʤʝʯʝʥʳ ʚ ʣʝʚʦʙʝʨʝʞʥʳʭ ʢʨʫʧʥʳʭ ʟʘʣʠʚʘʭ. ʅʘʧʨʠʤʝʨ, ʥʘ 

ʩʪʘʥʮʠʠ ʉʐ2 ʥʘʙʣʶʜʘʣʘʩʴ ʧʦʚʳʰʝʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʝʪʘʥʘ 0,77 ʤʢʣʉʅ4/ʣ.  

ʇʨʠ ʧʨʦʭʦʞʜʝʥʠʠ ʚʦʜʳ ʯʝʨʝʟ ʪʫʨʙʠʥʳ ʉʐɻʕʉ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʝʪʘʥʘ ʚ 

ʧʦʚʝʨʭʥʦʩʪʥʦʤ ʩʣʦʝ ʚʦʜʳ ʩʥʠʞʘʝʪʩʷ ʩ 0,76 ʤʢʣʉʅ4/ʣ ʚʳʰʝ ʧʣʦʪʠʥʳ ʉʐɻʕʉ ʜʦ 

0,35 ʤʢʣʉʅ4/ʣ ʥʠʞʝ ʧʣʦʪʠʥʳ ʉʐɻʕʉ (ʄʘʡʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ). ʅʘ ʛʣʫʙʠʥʝ 

ʦʪ 2 ʤ ʢʦʥʮʝʥʪʨʘʮʠʷ ʤʝʪʘʥʘ ʚ ʥʠʞʥʝʤ ʙʴʝʬʝ ʉʐɻʕʉ ʚʳʨʘʚʥʠʚʘʝʪʩʷ ʠ ʩʦʩʪʘʚʣʷʝʪ 

ʧʦʨʷʜʢʘ 0,35 ʤʢʣʉʅ4/ʣ. ʊʘʢʦʝ ʟʥʘʯʝʥʠʝ ʩʦʚʧʘʜʘʝʪ ʩ ʨʘʩʯʸʪʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʤʝʪʘʥʘ ʥʘ ʛʦʨʠʟʦʥʪʝ ʚʦʜʦʚʦʜʦʚ ʪʫʨʙʠʥ.  

ɺʳʚʦʜʳ 

ɺ ʧʝʨʠʦʜ 2021-2022 ʛʛ. ʚʳʧʦʣʥʝʥʳ ʨʘʙʦʪʳ ʧʝʨʚʦʛʦ ʮʠʢʣʘ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʉʘʷʥʦ-ʐʫʰʝʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ 

ʨʘʤʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʠ ʧʦʛʣʦʱʘʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʝʛʦ ʘʢʚʘʪʦʨʠʠ. ʇʨʦʚʝʜʝʥʥʳʝ ʨʘʙʦʪʳ ʧʦʟʚʦʣʠʣʠ ʦʧʨʝʜʝʣʠʪʴ ʦʩʥʦʚʥʳʝ ʢʣʶʯʝʚʳʝ 
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ʫʯʘʩʪʢʠ ʤʦʥʠʪʦʨʠʥʛʘ, ʟʘʬʠʢʩʠʨʦʚʘʪʴ ʢʦʥʪʨʦʣʴʥʳʝ ʪʦʯʢʠ ʦʪʙʦʨʘ ʧʨʦʙ ʠ ʧʦʣʫʯʠʪʴ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʬʘʟ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ.  

ʇʦʣʝʚʳʝ ʠʟʤʝʨʝʥʠʷ ʥʘ ʉʘʷʥʦ-ʐʫʰʝʥʩʢʦʤ ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʚ ʟʠʤʥʠʡ 

ʧʝʨʠʦʜ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʪʘʥʘ ʚ ʚʦʜʝ ʥʝʟʥʘʯʠʪʝʣʴʥʳ, ʥʘʠʙʦʣʴʰʘʷ 

ʢʦʥʮʝʥʪʨʘʮʠʷ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʚ ʢʨʫʧʥʳʭ ʟʘʣʠʚʘʭ. ʇʦʚʳʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʪʘʥʘ ʚ ʩʨʝʜʥʝʡ ʯʘʩʪʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ ʟʠʤʥʠʭ ʫʩʣʦʚʠʷʭ 

ʩʚʷʟʘʥʳ ʩ ʫʩʪʘʥʦʚʠʚʰʠʤʩʷ ʥʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʘʢʚʘʪʦʨʠʠ ʣʝʜʷʥʳʤ ʧʦʢʨʦʚʦʤ.  

ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʤʦʥʠʪʦʨʠʥʛ ʉʘʷʥʦ-ʐʫʰʝʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʧʦʟʚʦʣʠʪ ʥʝ ʪʦʣʴʢʦ ʨʘʩʩʯʠʪʘʪʴ ʙʘʣʘʥʩ ʫʛʣʝʨʦʜʘ, ʥʦ ʠ ʚʳʧʦʣʥʠʪʴ 

ʦʙʲʝʢʪʠʚʥʫʶ ʦʮʝʥʢʫ ʚʳʙʨʦʩʦʚ ʤʝʪʘʥʘ ʚ ʘʪʤʦʩʬʝʨʫ. ʊʘʢʦʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ 

ʣʫʯʰʝ ʧʦʥʷʪʴ ʧʨʠʨʦʜʫ ʝʛʦ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚ ʚʦʜʥʦʡ ʪʦʣʱʝ.  

ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʦʧʨʝʜʝʣʝʥʠʝ ʤʘʩʰʪʘʙʦʚ ʚʦʟʜʝʡʩʪʚʠʷ ɻʕʉ ʥʘ ʚʳʙʨʦʩʳ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʤʦʞʝʪ ʧʦʟʚʦʣʠʪʴ, ʧʨʠ ʥʘʣʠʯʠʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʚʳʙʨʦʩʳ 

ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʧʨʦʮʝʩʩʝ ʪʝʧʣʦʚʦʡ ʛʝʥʝʨʘʮʠʠ.  
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SPECIALIZED MONITORING OF HYDROLOGICAL REGIME OF THE SAYANO -

SHUSHENSKOYE RESERVOIR 
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Abstract. Do large reservoirs emit greenhouse gases or, on the contrary, absorb them? An objective 

assessment requires a series of studies on characteristic reservoirs located in various natural regions. 

As a part of the research work, seasonal observations are carried out at the Sayano-Shushenskoye 

reservoir under the program of specialized monitoring for analysis of carbon balance and study of 

hydro-climatic features. Comprehensive field studies will make it possible in the future to assess the 

scale of greenhouse gas emissions and the absorption properties of the reservoir, and to develop 

methods for estimating emissions. 
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ʈʳʙʢʠʥʘ ʀ.ɼ.1, ʂʦʰʝʣʝʚʘ ɽ.ɼ.1,2, ɻʫʙʘʨʝʚ ʄ.ʉ.1, ʈʝʟʥʠʢʦʚ ɺ.ʌ.1 
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2ɸʣʪʘʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

e-mail: irina.rybkina@mail.ru 

ɸʥʥʦʪʘʮʠʷ. ʇʨʝʜʩʪʘʚʣʝʥʳ ʘʣʛʦʨʠʪʤ ʠ ʨʝʟʫʣʴʪʘʪʳ ʩʦʚʨʝʤʝʥʥʳʭ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʦʮʝʥʦʢ 

ʚʦʜʦʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʠ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ, ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ, 

ʅʦʚʦʩʠʙʠʨʩʢʦʡ, ʂʝʤʝʨʦʚʩʢʦʡ ʠ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʝʡ. ɼʝʪʘʣʠʟʘʮʠʷ ʨʘʩʯʝʪʦʚ ʚʳʧʦʣʥʝʥʘ ʚ ʨʝʯʥʳʭ 

ʙʘʩʩʝʡʥʘʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ, ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ, ʧʨʦʛʥʦʟ ʠʟʤʝʥʝʥʠʷ ʩʪʦʢʘ, 

ʨʝʛʠʦʥʘʣʴʥʦʝ ʨʘʟʚʠʪʠʝ 

ɺʚʝʜʝʥʠʝ  

ʇʨʦʙʣʝʤʳ ʦʮʝʥʢʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʧʦʩʣʝʜʥʠʝ 

ʜʝʩʷʪʠʣʝʪʠʷ ʥʝʦʜʥʦʢʨʘʪʥʦ ʩʪʘʥʦʚʠʣʠʩʴ ʮʝʥʪʨʦʤ ʚʥʠʤʘʥʠʷ ʢʨʫʧʥʳʭ ʥʘʫʯʥʳʭ 

ʢʦʥʬʝʨʝʥʮʠʡ ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʝʨʠʦʜ 2018-2028 ʛʛ. 

ʦʙʲʷʚʣʝʥ ɻʝʥʝʨʘʣʴʥʦʡ ɸʩʩʘʤʙʣʝʝʡ ʆʆʅ (ʨʝʟʦʣʶʮʠʷ 71/222) ʤʝʞʜʫʥʘʨʦʜʥʳʤ 

ʜʝʩʷʪʠʣʝʪʠʝʤ ʜʝʡʩʪʚʠʡ çɺʦʜʘ ʜʣʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷè. ʀʟʫʯʝʥʠʝ ʚʦʧʨʦʩʦʚ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʪʝʨʨʠʪʦʨʠʡ, 

ʦʙʫʩʣʦʚʣʝʥʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʨʝʰʝʥʠʷ ʘʢʪʫʘʣʴʥʳʭ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʦʙʣʝʤ 

ʨʝʛʠʦʥʦʚ ʤʠʨʘ. ɺ ʈʦʩʩʠʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʪʘʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʪʘʢʞʝ ʩʚʷʟʘʥʘ ʩ 

ʚʩʪʫʧʣʝʥʠʝʤ ʚ ʩʠʣʫ ʌɿ-172 çʆ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤ ʧʣʘʥʠʨʦʚʘʥʠʠ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠè (ʦʪ 28.06.2014), ʨʝʘʣʠʟʘʮʠʝʡ ʌʎʇ çʈʘʟʚʠʪʠʝ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʈʌ ʥʘ ʧʝʨʠʦʜ ʜʦ 2030 ʛ.è ʠ ʥʘʮʧʨʦʝʢʪʘ çʕʢʦʣʦʛʠʷè (ʬʝʜʝʨʘʣʴʥʳʡ 

ʧʨʦʝʢʪ çʏʠʩʪʘʷ ʚʦʜʘè).  

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʘʣʛʦʨʠʪʤʘ ʠ 

ʘʧʨʦʙʘʮʠʷ ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʩʦʚʨʝʤʝʥʥʦʡ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 

ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʪʨʝʙʥʦʩʪʷʤʠ ʜʦʣʛʦʩʨʦʯʥʦʛʦ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʩ ʫʯʝʪʦʤ ʠʟʤʝʥʝʥʠʡ ʠ ʧʨʦʛʥʦʟʘ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʅʘ ʦʩʥʦʚʝ ʠʟʫʯʝʥʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʠʟʤʝʥʝʥʠʡ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʧʨʝʜʣʘʛʘʝʪʩʷ 

ʩʣʝʜʫʶʱʠʡ ʘʣʛʦʨʠʪʤ ʜʣʷ ʦʮʝʥʢʠ ʩʦʚʨʝʤʝʥʥʦʡ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʡ 

ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʨʝʛʠʦʥʦʚ (ʨʠʩ. 1). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʩʥʦʚʫ ʨʘʩʯʝʪʦʚ 

ʩʦʩʪʘʚʣʷʶʪ ʦʮʝʥʢʠ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʠ ʨʝʘʣʴʥʦʡ ʚʦʜʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚ ʤʦʜʝʣʴʥʳʭ 

ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʘʭ ʧʦ ʠʟʚʝʩʪʥʦʡ ʤʝʪʦʜʠʢʝ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʥʩʪʠʪʫʪʘ [1].  
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ʈʠʩʫʥʦʢ 1 ï ɸʣʛʦʨʠʪʤ ʦʮʝʥʢʠ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʨʝʛʠʦʥʦʚ 

ɼʣʷ ʢʦʨʨʝʢʪʥʦʩʪʠ ʨʘʩʯʝʪʦʚ, ʦʩʦʙʝʥʥʦ ʚ ʯʘʩʪʠ ʨʝʘʣʴʥʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

(ʩ ʫʯʝʪʦʤ ʪʨʝʭʣʝʪʥʠʭ ʤʘʣʦʚʦʜʥʳʭ ʧʝʨʠʦʜʦʚ ʠ ʙʝʟʚʦʟʚʨʘʪʥʦʛʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ), 

ʪʘʢʞʝ ʧʨʝʜʣʦʞʝʥʦ ʨʘʟʜʝʣʠʪʴ ʤʦʜʝʣʴʥʳʝ ʨʝʯʥʳʝ ʙʘʩʩʝʡʥʳ ʥʘ ʫʯʘʩʪʢʠ ʨʝʢ ʧʦ 

ʧʨʠʥʮʠʧʫ ʜʣʠʥʥʦʨʷʜʥʦʩʪʠ ʥʘʙʣʶʜʘʝʤʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ [2]. 

ʆʮʝʥʢʫ ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ ʧʨʝʜʣʦʞʝʥʦ 

ʧʨʦʚʦʜʠʪʴ ʩ ʫʯʝʪʦʤ ʧʨʦʛʥʦʟʘ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ (ʧʦ ʚʠʜʘʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ (ʪʘʙʣ. 1), ʢʦʪʦʨʳʡ ʚʳʧʦʣʥʷʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʧʦʢʘʟʘʪʝʣʝʡ ʚʦʜʦʝʤʢʦʩʪʠ 

ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ ʠ ʫʪʚʝʨʞʜʝʥʥʳʭ ʚ ʨʝʛʠʦʥʘʭ ʧʨʦʛʥʦʟʦʚ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ (ʦʙʲʝʤʦʚ ʧʨʦʤʳʰʣʝʥʥʦʡ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʧʨʦʜʫʢʮʠʠ). ʂʨʦʤʝ ʵʪʦʛʦ, ʨʘʩʯʝʪ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ ʩ ʫʯʝʪʦʤ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦʛʥʦʟʘ ʚ ʨʝʛʠʦʥʘʭ ʩ 

ʘʢʮʝʥʪʦʤ ʥʘ ʨʘʟʥʳʭ ʪʝʥʜʝʥʮʠʷʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʜʚʠʞʝʥʠʷ ʚ 

ʛʦʨʦʜʘʭ ʠ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ.  

1. ʀʟʫʯʝʥʠʝ ʠ ʘʥʘʣʠʟ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʠ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʥʠʭ 

2. ɸʥʘʣʠʟ ʠ ʦʮʝʥʢʘ ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʚ 

ʨʝʛʠʦʥʝ, ʚ ʪ.ʯ. ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ 

3. ʆʧʨʝʜʝʣʝʥʠʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʘʩʝʣʝʥʠʷ 

ʠ ʵʢʦʥʦʤʠʢʠ ʨʝʛʠʦʥʘ 

4. ʇʨʦʛʥʦʟ ʠʟʤʝʥʝʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʥʘ ʩʨʝʜʥʝ- ʠ 

ʜʦʣʛʦʩʨʦʯʥʫʶ ʧʝʨʩʧʝʢʪʠʚʫ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ 

5. ʇʨʦʛʥʦʟ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʚ ʨʝʛʠʦʥʝ 

6. ʆʮʝʥʢʘ ʩʦʚʨʝʤʝʥʥʦʡ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʡ 

ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʨʝʛʠʦʥʘ ʧʦ ʙʘʩʩʝʡʥʦʚʦʤʫ ʧʨʠʥʮʠʧʫ 

7. ʈʘʟʨʘʙʦʪʢʘ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʨʘʮʠʦʥʘʣʴʥʦʤʫ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 
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ʊʘʙʣʠʮʘ 1 ï ʇʨʦʛʥʦʟ ʮʝʣʝʚʳʭ ʚʠʜʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʨʝʛʠʦʥʘʭ ɺʝʨʭʥʝʡ ʆʙʠ 

(ʙʘʟʦʚʳʡ ʚʘʨʠʘʥʪ) [3] 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʝʩʥʦʡ ʚʦʜʳ, ʤʣʥ ʤ3 2025 2030 2035 

ʥʘ ʧʠʪʴʝʚʳʝ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʳʝ ʥʫʞʜʳ, ʚʩʝʛʦ, 

ʚ ʪ.ʯ.: 
461,09 458,62 457,43 

ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ 71,65 69,12 66,64 

ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 175,64 170,73 166,65 

ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ  157,99 162,19 166,81 

ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ 2,97 2,98 2,99 

ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ 52,85 53,59 54,33 

ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʥʫʞʜʳ, ʚʩʝʛʦ, ʚ ʪ.ʯ.: 2768,41 3223,39 3746,94 

ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ 269,77 309,71 355,57 

ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 1731,70 2005,57 2315,99 

ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ  471,85 565,84 678,56 

ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ 2,38 2,94 3,44 

ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ 292,71 339,33 393,38 

ʥʘ ʥʫʞʜʳ ʩ/ʭ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʦʨʦʰʝʥʠʷ, ʚʩʝʛʦ, ʚ 

ʪ.ʯ.: 
67,41 71,57 76,11 

ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ 35,74 36,37 37,01 

ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 3,38 3,73 4,12 

ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ  23,11 25,77 28,73 

ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ 1,54 1,72 1,90 

ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ 3,63 3,97 4,34 

 

ɺ ʦʮʝʥʢʘʭ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʪʘʢʞʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʘʥʘʣʠʟ ʣʠʥʝʡʥʳʭ 

ʪʨʝʥʜʦʚ ʥʦʨʤ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʨʝʢ (ʨʠʩ. 2, 3). ʇʨʦʛʥʦʟ ʥʦʨʤ ʩʪʦʢʘ ʚʳʧʦʣʥʝʥ ʜʚʫʤʷ 

ʤʝʪʦʜʘʤʠ: ʤʝʪʦʜʦʤ ʣʠʥʝʡʥʳʭ ʪʨʝʥʜʦʚ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʨʘʩʭʦʜʦʚ ʚʦʜʳ (1 ʤʝʪʦʜ) ʠ 

ʤʝʪʦʜʦʤ ʣʠʥʝʡʥʳʭ ʪʨʝʥʜʦʚ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʨʘʩʭʦʜʦʚ, 

ʫʜʣʠʥʷʶʱʠʭʩʷ ʚʦ ʚʨʝʤʝʥʠ (2 ʤʝʪʦʜ).  

ʄʝʪʦʜ 1. ɼʣʷ ʧʨʦʛʥʦʟʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʧʦʣʫʯʝʥʥʳʝ ʫʨʘʚʥʝʥʠʷ ʣʠʥʝʡʥʳʭ 

ʪʨʝʥʜʦʚ ʚ ʨʷʜʘʭ ʥʘʙʣʶʜʝʥʠʡ. ʇʨʠ ʘʥʘʣʠʪʠʯʝʩʢʦʤ ʧʨʝʜʩʪʘʚʣʝʥʠʠ ʩʮʝʥʘʨʥʦʛʦ 

ʧʨʦʛʥʦʟʘ ʥʘ ʦʩʥʦʚʝ ʣʠʥʝʡʥʳʭ ʪʨʝʥʜʦʚ ʥʦʨʤʘ ʩʪʦʢʘ Q0, ʚʳʯʠʩʣʝʥʥʘʷ ʧʦ ʨʷʜʘʤ 

ʥʘʙʣʶʜʝʥʠʡ Qi ʠ ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ ʨʷʜʘ QT
0, ʟʘʜʘʚʘʝʤʦʛʦ ʥʘʡʜʝʥʥʳʤ ʣʠʥʝʡʥʳʤ 

ʪʨʝʥʜʦʤ, ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʶʪ.  
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i +³= )(  ï ʫʨʘʚʥʝʥʠʝ ʪʨʝʥʜʘ (ʩʨʝʜʥʝʛʦʜʦʚʳʭ, ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ) 

ʨʘʩʭʦʜʦʚ Qi; i = [1én] ʧʦʨʷʜʢʦʚʳʝ ʥʦʤʝʨʘ ʵʣʝʤʝʥʪʦʚ ʨʷʜʘ, i = 1 ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʥʘʯʘʣʫ ʨʘʩʯʝʪʥʦʛʦ ʧʝʨʠʦʜʘ, i = n ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʢʦʥʮʫ ʨʘʩʯʝʪʥʦʛʦ ʧʝʨʠʦʜʘ; Q1 ï 

ʧʝʨʚʳʡ ʵʣʝʤʝʥʪ ʨʷʜʘ (ʩʨʝʜʥʝʛʦʜʦʚʳʭ, ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ) ʨʘʩʭʦʜʦʚ; Qn  ï 

ʧʦʩʣʝʜʥʠʡ ʵʣʝʤʝʥʪ ʨʷʜʘ (ʩʨʝʜʥʝʛʦʜʦʚʳʭ, ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ) ʨʘʩʭʦʜʦʚ; ʊ(i) ï 

ʚʦʟʨʘʩʪʘʶʱʘʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʛʦʜʦʚ ʥʘʙʣʶʜʝʥʠʡ ʦʪ ʊ(1) ʜʦ ʊ(n). 
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ʈʠʩʫʥʦʢ 2 ï ʃʠʥʝʡʥʳʡ ʪʨʝʥʜ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʨʘʩʭʦʜʦʚ ʩ ʨʘʟʨʳʚʦʤ ʨʷʜʘ, ʧʨʠʤʝʥʷʝʤʳʡ ʜʣʷ 

ʨʘʩʯʝʪʘ ʧʨʦʛʥʦʟʥʳʭ ʟʥʘʯʝʥʠʡ ʥʦʨʤʳ ʩʪʦʢʘ (1 ʤʝʪʦʜ): ʨ. ɹʠʷ ï ʩ. ʂʝʙʝʟʝʥʴ 

 
ʈʠʩʫʥʦʢ 3 ï ʃʠʥʝʡʥʳʡ ʪʨʝʥʜ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʨʘʩʭʦʜʦʚ, ʫʜʣʠʥʷʶʱʠʭʩʷ ʚʦ 

ʚʨʝʤʝʥʠ (2 ʤʝʪʦʜ) ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʪʨʝʥʜʦʤ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʨʘʩʭʦʜʦʚ (ʤʝʪʦʜ 1): 

 ʨ. ɹʠʷ ï ʩ. ʂʝʙʝʟʝʥʴ 

ʈʘʟʥʠʮʘ ʤʝʞʜʫ Q0, ʠ Q
T

0 ʩʦʩʪʘʚʣʷʝʪ ʜʝʩʷʪʳʝ ʜʦʣʠ, ʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ï ʩʦʪʳʝ 

ʜʦʣʠ ʧʨʦʮʝʥʪʘ. ʕʪʦ ʧʦʟʚʦʣʷʝʪ, ʠʩʧʦʣʴʟʫʷ ʣʠʥʝʡʥʦʝ ʫʨʘʚʥʝʥʠʝ ʪʨʝʥʜʘ, ʨʘʩʩʯʠʪʘʪʴ 

ʧʨʦʛʥʦʟʠʨʫʝʤʫʶ ʥʦʨʤʫ ʩʪʦʢʘ ʜʣʷ ʧʝʨʠʦʜʘ ʦʪ ʥʘʯʘʣʘ ʥʘʙʣʶʜʝʥʠʡ ʜʦ 2030 ʠ ʜʦ 

2035 ʛʛ. ɺ ʧʝʨʚʦʤ ʰʘʛʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʦʨʜʠʥʘʪʳ ʪʨʝʥʜʦʚʦʛʦ 

ʫʨʘʚʥʝʥʠʷ ʜʣʷ ʢʦʥʮʘ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʝʨʠʦʜʘ (T = 2030, T = 2035), ʟʘʪʝʤ 

ʚʳʯʠʩʣʷʝʪʩʷ ʩʨʝʜʥʝʝ ʨʷʜʘ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ (ʜʦ 2030 ʛ., 2035 ʛ.) ʧʦ 

ʚʳʰʝʧʨʠʚʝʜʝʥʥʦʤʫ ʫʨʘʚʥʝʥʠʶ, ʢʦʪʦʨʦʝ ʠ ʷʚʣʷʝʪʩʷ ʧʨʦʛʥʦʟʥʳʤ ʟʥʘʯʝʥʠʝʤ 

ʥʦʨʤʳ ʩʪʦʢʘ. 

ʄʝʪʦʜ 2. ɼʣʷ ʧʦʩʪʦʚ ʩ ʜʣʠʥʥʳʤʠ ʨʷʜʘʤʠ ʥʘʙʣʶʜʝʥʠʡ ʧʨʦʠʟʚʦʜʠʣʩʷ 

ʧʨʦʮʝʩʩ ʠʤʠʪʘʮʠʠ ʭʦʜʘ ʚʨʝʤʝʥʠ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʫʜʣʠʥʝʥʠʷ ʨʷʜʘ 

ʥʘʙʣʶʜʝʥʠʷ ʥʘ 1 ʛʦʜ. ɼʣʷ ʢʘʞʜʦʛʦ ʧʝʨʠʦʜʘ ʚʨʝʤʝʥʠ, ʦʪʣʠʯʘʶʱʝʛʦʩʷ ʦʪ 

ʩʦʩʝʜʥʝʛʦ ʧʝʨʠʦʜʘ ʥʘ 1 ʛʦʜ, ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʥʦʨʤʘ ʩʪʦʢʘ. ʇʦ ʣʠʥʝʡʥʦʤʫ ʪʨʝʥʜʫ 

ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʨʷʜʦʚ ʩʨʝʜʝʥʛʦʜʦʚʳʭ ʨʘʩʭʦʜʦʚ ʚʳʧʦʣʥʝʥʳ ʩʮʝʥʘʨʥʳʝ 

ʧʨʦʛʥʦʟʳ ʥʦʨʤ ʩʪʦʢʘ ʢ 2030 ʛ., ʧʨʝʜʧʦʣʘʛʘʷ ʩʦʭʨʘʥʝʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʪʝʥʜʝʥʮʠʡ ʚ ʙʫʜʫʱʝʤ. ʉʨʘʚʥʝʥʠʝ ʧʨʦʛʥʦʟʦʚ ʧʦ ʤʝʪʦʜʘʤ 1 ʠ 2 ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ 
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ʚʳʚʦʜʳ ʦ ʪʦʤ, ʯʪʦ ʧʨʦʛʥʦʟʥʳʝ ʟʥʘʯʝʥʠʷ ʥʦʨʤ ʩʪʦʢʘ ʦʯʝʥʴ ʙʣʠʟʢʠ ʠ ʨʘʟʣʠʯʠʝ ʚ 

ʧʨʦʛʥʦʟʘʭ ʤʝʥʝʝ 1 %. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ʅʘ ʧʨʠʤʝʨʝ ʨʝʛʠʦʥʦʚ ʙʘʩʩʝʡʥʘ ɺʝʨʭʥʝʡ ʆʙʠ ʧʨʠʚʝʜʝʤ ʥʝʢʦʪʦʨʳʝ 

ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 

ʉʦʚʨʝʤʝʥʥʳʡ ʫʨʦʚʝʥʴ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ 

ɺʝʨʭʥʝʡ ʆʙʠ ʧʦʟʚʦʣʷʝʪ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ ʥʝʢʦʪʦʨʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʉ ʫʯʝʪʦʤ ʫʚʝʣʠʯʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʚʦʜʝ 

ʦʪʤʝʯʝʥ ʨʦʩʪ ʦʙʲʝʤʦʚ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʥʘ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʳʝ ʥʫʞʜʳ ʚ 

ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʈʝʩʧʫʙʣʠʢʝ ɸʣʪʘʡ (ʈɸ). ʇʨʠ ʵʪʦʤ ʚ ʧʝʨʚʦʤ ʩʣʫʯʘʝ 

ʚʦʟʨʘʩʪʘʥʠʝ ʦʙʲʝʤʦʚ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚʦʜ ʩʚʷʟʘʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʘ ʛʦʨʦʜʩʢʠʭ 

ʞʠʪʝʣʝʡ ʨʝʛʠʦʥʘ, ʚʦ ʚʪʦʨʦʤ ï ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʨʦʩʪʘ ʢʦʣʠʯʝʩʪʚʘ ʪʫʨʠʩʪʦʚ ʠ 

ʪʫʨʧʦʪʦʢʘ. ʅʘ ʵʪʦʤ ʬʦʥʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʧʠʪʴʝʚʦʡ ʚʦʜʝ ʩʦʢʨʘʱʘʶʪʩʷ ʚ 

ʂʝʤʝʨʦʚʩʢʦʡ ʠ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʷʭ, ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ, ʯʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʤ ʧʨʦʛʥʦʟʦʤ ʜʣʷ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ. ɺ ʮʝʣʦʤ ʚ ʨʝʛʠʦʥʘʭ ʙʘʩʩʝʡʥʘ 

ɺʝʨʭʥʝʡ ʆʙʠ ʢ 2035 ʛ. ʙʫʜʝʪ ʧʨʦʞʠʚʘʪʴ 8,96 ʤʣʥ ʯʝʣ. (ʩʨʝʜʥʠʡ ʚʘʨʠʘʥʪ ʧʨʦʛʥʦʟʘ 

ʈʦʩʩʪʘʪʘ [4-5]) ʠʣʠ 98% ʦʪ ʫʨʦʚʥʷ 2017 ʛ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʧʨʦʠʟʦʡʜʝʪ 

ʚ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʠ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ï 0,26 ʠ 0,25 ʤʣʥ ʯʝʣ. ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʣʘʥʘʤʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ 

ʥʘʤʝʯʘʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚʦʜ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʮʝʣʠ: 

ʢ 2035 ʛ. ʧʦʯʪʠ ʥʘ 50% ʦʪ ʫʨʦʚʥʷ 2017 ʛ. ʄʘʢʩʠʤʘʣʴʥʦ ï ʩʚʳʰʝ 800 ʤʣʥ ʤ3 ï ʚ 

ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ; ʤʠʥʠʤʘʣʴʥʦ ï ʚ ʈɸ ʥʘ 2,35 ʤʣʥ ʤ3. ʇʨʠ ʵʪʦʤ ʣʠʰʴ ʚ 

ʥʝʢʦʪʦʨʳʭ ʩʫʙʲʝʢʪʘʭ ʦʙʲʝʤʳ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʜʦʩʪʠʛʥʫʪ 

ʫʨʦʚʥʷ 1990 ʛ. (ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ), ʚ ʜʨʫʛʠʭ ï ʪʦʣʴʢʦ ʧʨʠʙʣʠʟʷʪʩʷ ʢ ʥʝʤʫ 

(ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ). 

ɺ ʮʝʣʷʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʠ ʦʨʦʰʝʥʠʷ ʦʙʲʝʤʳ 

ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʚ ʙʘʩʩʝʡʥʝ ɺʝʨʭʥʝʡ ʆʙʠ ʚʦʟʨʘʩʪʫʪ, ʥʦ ʥʝ ʩʪʦʣʴ ʟʥʘʯʠʪʝʣʴʥʦ ï 

ʥʘ 32%. ʉʢʦʨʝʝ ʚʩʝʛʦ, ʥʘʠʙʦʣʴʰʠʤʠ ʪʝʤʧʘʤʠ ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʚ ʵʪʦʤ ʩʝʢʪʦʨʝ 

ʵʢʦʥʦʤʠʢʠ ʙʫʜʝʪ ʫʚʝʣʠʯʠʚʘʪʴʩʷ ʚ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ (ʥʘ 9,4 ʤʣʥ ʤ3 ʠʣʠ 49% 

ʟʘ ʧʝʨʠʦʜ 2017-2035 ʛʛ.) ʠ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ (ʥʘ 1,01 ʤʣʥ ʤ3 ʠʣʠ 3% ʟʘ ʧʝʨʠʦʜ 2017-

2035 ʛʛ.). 

ɺʳʧʦʣʥʝʥʥʳʡ ʧʨʦʛʥʦʟ ʮʝʣʝʚʳʭ ʚʠʜʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʘʪʴ ʩʮʝʥʘʨʠʠ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʨʝʛʠʦʥʦʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 

ʚʦʜʥʦʩʪʠ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʛʦ ʧʝʨʠʦʜʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʚ ʮʝʣʷʭ 

ʩʪʨʘʪʝʛʠʯʝʩʢʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ. ʇʦ ʜʘʥʥʳʤ ɻɻʀ ʠ ʈʦʩʛʠʜʨʦʤʝʪʘ [6], 

ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʝʛʠʦʥʳ ɺʝʨʭʥʝʡ ʆʙʠ ʥʘʭʦʜʷʪʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʚʦʜʥʦʩʪʠ: 

ʫʤʝʨʝʥʥʦ ʚʳʩʦʢʦʡ ï ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ, ʩʨʝʜʥʝʡ ï ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ, 

ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʠ ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʠ, ʫʤʝʨʝʥʥʦ ʥʠʟʢʦʡ ï ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ. 

ʉ ʫʯʝʪʦʤ ʙʘʟʦʚʦʛʦ ʚʘʨʠʘʥʪʘ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʮʝʥʘʨʠʠ 

ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʷ ʨʝʛʠʦʥʦʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ (ʪʘʙʣ. 2). ɺ 

ʜʚʫʭ ʨʝʛʠʦʥʘʭ (ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ ʠ ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ) ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʙʫʜʝʪ 

ʠʤʝʪʴ ʦʯʝʥʴ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ: ʙʦʣʝʝ 20,0 ʪʳʩ. ʤ3/ʯʝʣ. ʚ ʛʦʜ ʧʨʠ ʚʩʝʭ ʚʘʨʠʘʥʪʘʭ 
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ʚʦʜʥʦʩʪʠ. ɺ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ɸʣʪʘʡʩʢʦʤ ʢʨʘʝ ʚ ʧʝʨʠʦʜʳ ʩʨʝʜʥʝʡ ʠ 

ʥʘʠʙʦʣʴʰʝʡ ʚʦʜʥʦʩʪʠ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʙʫʜʝʪ ʠʤʝʪʴ ʦʯʝʥʴ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ, 

ʚ ʥʘʠʤʝʥʴʰʫʶ ʚʦʜʥʦʩʪʴ ï ʚʳʩʦʢʠʝ ʫʨʦʚʥʠ (ʦʪ 10,1 ʜʦ 20,0 ʪʳʩ. ʤ3/ʯʝʣ. ʚ ʛʦʜ). ɺ 

ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʧʝʨʠʦʜ ʥʘʠʙʦʣʴʰʝʡ ʚʦʜʥʦʩʪʠ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 

ʚʦʟʨʘʩʪʝʪ ʜʦ ʦʯʝʥʴ ʚʳʩʦʢʠʭ ʟʥʘʯʝʥʠʡ, ʚ ʩʨʝʜʥʶʶ ʚʦʜʥʦʩʪʴ ï ʜʦ ʚʳʩʦʢʠʭ, ʚ 

ʥʘʠʤʝʥʴʰʫʶ ʚʦʜʥʦʩʪʴ ï ʙʫʜʝʪ ʦʪʣʠʯʘʪʴʩʷ ʩʨʝʜʥʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ (5,0 ï 10,0 

ʪʳʩ. ʤ3/ʯʝʣ. ʚ ʛʦʜ).  

ɼʝʪʘʣʠʟʘʮʠʷ ʨʘʩʯʝʪʦʚ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦ ʦʪʜʝʣʴʥʳʤ ʙʘʩʩʝʡʥʘʤ ʠ 

ʫʯʘʩʪʢʘʤ ʨʝʢ ʚʦʟʤʦʞʥʘ ʥʘ ʦʩʥʦʚʝ ʚʳʧʦʣʥʝʥʥʳʭ ʧʨʦʛʥʦʟʦʚ ʠʟʤʝʥʝʥʠʡ ʨʝʯʥʦʛʦ 

ʩʪʦʢʘ.  ʇʨʠʚʝʜʝʤ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʤʦʜʝʣʴʥʳʝ ʙʘʩʩʝʡʥʳ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ.  

ʊʘʙʣʠʮʘ 2 ï ʉʮʝʥʘʨʠʠ ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʷ ʨʝʛʠʦʥʦʚ ɺʝʨʭʥʝʡ ʆʙʠ ʚ ʨʘʟʥʳʝ ʧʝʨʠʦʜʳ ʚʦʜʥʦʩʪʠ 

ʧʨʠ ʙʘʟʦʚʦʤ ʚʘʨʠʘʥʪʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ, ʪʳʩ. ʤ3/ʯʝʣ. ʚ ʛʦʜ 

ʈʝʛʠʦʥ / ʚʦʜʥʦʩʪʴ 2025 2030 2035 

ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ    

ʩʨʝʜʥʷʷ 24,57 25,46 26,40 

ʥʘʠʙʦʣʴʰʘʷ 36,70 38,04 39,45 

ʥʘʠʤʝʥʴʰʘʷ 17,08 17,70 18,35 

ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ    

ʩʨʝʜʥʷʷ 16,58 17,04 17,43 

ʥʘʠʙʦʣʴʰʘʷ 24,20 24,88 25,46 

ʥʘʠʤʝʥʴʰʘʷ 10,23 10,51 10,74 

ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ     

ʩʨʝʜʥʷʷ 22,16 21,58 20,97 

ʥʘʠʙʦʣʴʰʘʷ 30,34 29,55 28,72 

ʥʘʠʤʝʥʴʰʘʷ 14,77 14,38 13,97 

ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ    

ʩʨʝʜʥʷʷ 152,52 151,96 151,35 

ʥʘʠʙʦʣʴʰʘʷ 226,99 226,16 225,25 

ʥʘʠʤʝʥʴʰʘʷ 95,10 94,75 94,37 

ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ    

ʩʨʝʜʥʷʷ 166,06 163,73 161,49 

ʥʘʠʙʦʣʴʰʘʷ 217,10 214,06 211,14 

ʥʘʠʤʝʥʴʰʘʷ 115,65 114,03 112,46 

ʇʦʩʢʦʣʴʢʫ ʠʟʤʝʥʝʥʠʷ ʩʪʦʢʘ, ʢʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ 3, ʥʝ ʩʪʦʣʴ 

ʟʥʘʯʠʪʝʣʴʥʳʝ, ʪʦ ʦʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚ ʟʥʘʯʝʥʠʝ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʠʤʝʝʪ 

ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʢʦʪʦʨʘʷ ʨʘʩʩʯʠʪʘʥʘ ʠʟ ʪʝʥʜʝʥʮʠʡ 

ʧʦʩʣʝʜʥʠʭ ʜʝʩʷʪʠʣʝʪʠʡ.  

ʊʘʙʣʠʮʘ 3 ï ʈʝʢʠ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ: ʥʦʨʤʳ ʩʪʦʢʘ Qo (ʤ3/ʩ), ʦʙʲʝʤ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ Wo (ʢʤ
3) ʠ 

ʠʭ ʧʨʦʛʥʦʟ (ʬʨʘʛʤʝʥʪ) 
N ʈʝʢʘ ʧʦʩʪ ʇʦʢʘʟʘʪʝʣʴ ʈʘʩʯʝʪ ʇʨʦʛʥʦʟ ʀʟʤʝʥʝʥʠʝ 

ʟʘ 10 ʣʝʪ ʆʙʦʟʥ. ɽʜ. ʠʟʤ. 2018 2020 2030 2035 

1 ɹʠʷ ï ʩ. ɸʨʪʳʙʘʰ Qo  ʤ3/ʩ 233,6 234,2 237,1 238,5 2,62 

Wo ʢʤ3 7,4 7,4 7,5 7,5 0,08 

2 ɹʠʷ ï ʩ ʊʫʨʦʯʘʢ Qo ʤ3/ʩ 340,5 341,7 348,0 351,1 5,67 
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N ʈʝʢʘ ʧʦʩʪ ʇʦʢʘʟʘʪʝʣʴ ʈʘʩʯʝʪ ʇʨʦʛʥʦʟ ʀʟʤʝʥʝʥʠʝ 

ʟʘ 10 ʣʝʪ ʆʙʦʟʥ. ɽʜ. ʠʟʤ. 2018 2020 2030 2035 

Wo ʢʤ3 10,7 10,8 11,0 11,1 0,18 

3 ɹʠʷ ï ʩ. ʂʝʙʝʟʝʥʴ Qo  ʤ3/ʩ 343,0 344,2 350,5 353,6 5,67 

Wo ʢʤ3 10,8 10,9 11,1 11,2 0,18 

4 ɹʠʷ ï ʛ. ɹʠʡʩʢ 

1895-2018 
Qo  ʤ3/ʩ 478,2 478,4 479,3 479,8 0,82 

Wo ʢʤ3 15,1 15,1 15,1 15,1 0,03 

 ɹʠʷ ï ʛ. ɹʠʡʩʢ 

1960-2018 

Qo  ʤ3/ʩ 476,8 477,1 478,2 478,8 1,08 

Wo ʢʤ3 15,0 15,0 15,1 15,1 0,03 

5 ʂoʢʰʠ ï ʢʨʜ ʂoʢʰʠ Qo  ʤ3/ʩ 14,83 14,88 15,10 15,21 0,20 

Wo ʢʤ3 0,47 0,47 0,48 0,48 0,01 

6 ʏʫʣʳʰʤʘʥ - ʩ.ɹʘʣʳʢʯʘ Qo  ʤ3/ʩ 162,20 162,38 163,30 163,75 0,83 

Wo ʢʤ3 5,12 5,12 5,15 5,16 0,03 

7 ʂʘʪʫʥʴ ï ʩ. ʉʨʦʩʪʢʠ  Qo  ʤ3/ʩ 621,07 620,89 619,94 619,47 -0,86 

Wo ʢʤ3 19,59 19,58 19,55 19,54 -0,03 

ʊʘʢ, ʟʘ 2008-2021 ʛʛ. ʚ ʈɸ ʩʨʝʜʥʝʝ ʟʘ ʛʦʜ ʠʟʤʝʥʝʥʠʝ ʯʠʩʣʘ ʞʠʪʝʣʝʡ 

ʩʦʩʪʘʚʣʷʣʦ +26 ʯʝʣ. ʠʣʠ 0,017% ʯʠʩʣʝʥʥʦʩʪʠ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ (ʛʦʨʦʜʩʢʠʝ 

ʞʠʪʝʣʠ ʥʝ ʫʯʠʪʳʚʘʣʠʩʴ).  

ɺ ʨʘʟʨʝʟʝ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʠʟʤʝʥʝʥʠʝ ʯʠʩʣʘ ʞʠʪʝʣʝʡ 

ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 4, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʧʨʦʠʟʚʝʜʝʥ ʨʘʩʯʝʪ ʧʝʨʩʧʝʢʪʠʚʥʦʡ 

ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦ ʢʨʫʧʥʳʤ ʨʝʯʥʳʤ ʙʘʩʩʝʡʥʘʤ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ (ʪʘʙʣ. 5). 

ʆʜʥʘʢʦ ʧʦʥʷʪʥʦ, ʯʪʦ ʧʨʠ ʩʪʦʣʴ ʟʥʘʯʠʪʝʣʴʥʳʭ ʦʙʲʝʤʘʭ ʨʝʯʥʦʛʦ ʩʪʦʢʘ, ʠʟʤʝʥʝʥʠʷ 

ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʚʨʷʜ ʣʠ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʢʨʠʪʠʯʝʩʢʠʤʠ ʠʣʠ 

ʧʨʠʥʮʠʧʠʘʣʴʥʳʤʠ.   

ʊʘʙʣʠʮʘ 4 ï ʀʟʤʝʥʝʥʠʝ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʈʝʩʧʫʙʣʠʢʠ 

ɸʣʪʘʡ (ʧʦ ʜʘʥʥʳʤ [12]), ʯʝʣʦʚʝʢ (ʬʨʘʛʤʝʥʪ) 
ʈʘʡʦʥ  2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 

ʂʦ-hɸʛʘʯʩʢʠʡ 17990 18325 18263 18318 18599 18765 18814 19025 19188 19308 19616 19906 

ʄʘʡʤʠʥʩʢʠʡ  28377 28696 28867 29397 30050 31113 31932 33042 33939 34242 34570 34582 

ʆʥʛʫʜʘʡʩʢʠʡ  15165 14998 14678 14513 14505 14442 14339 14328 14312 14234 14142 14131 

 

ʊʘʙʣʠʮʘ 5 ï ʉʦʚʨʝʤʝʥʥʘʷ ʠ ʧʝʨʩʧʝʢʪʠʚʥʘʷ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ (ɺʆ) ʥʘʩʝʣʝʥʠʷ ʚ ʨʘʟʨʝʟʝ 

ʦʩʥʦʚʥʳʭ ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʦʚ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ (ʬʨʘʛʤʝʥʪ) 

ɹʘʩʩʝʡʥ / ʫʯʘʩʪʦʢ 

ʨʝʢʠ 

ʅʘʩʝʣʝ-

ʥʠʝ 2020 

ʛ., ʯʝʣ. 

ɺʦʜʦʦʙʝʩʧʝʯʝʥ-

ʥʦʩʪʴ 2020 ʛ., 

ʪʳʩ. ʤ3/ ʯʝʣ. ʚ ʛʦʜ 

ʅʘʩʝʣʝ-

ʥʠʝ 2030 

ʛ., ʯʝʣ. 

ɺʦʜʦʦʙʝʩʧʝʯʝʥ-

ʥʦʩʪʴ 2030 ʛ., 

ʪʳʩ. ʤ3/ ʯʝʣ. ʚ ʛʦʜ 

ʅʘʩʝʣʝ-

ʥʠʝ  2035 

ʛ., ʯʝʣ. 

ɺʦʜʦʦʙʝʩʧʝʯʝʥ-

ʥʦʩʪʴ 2035 ʛ., 

ʪʳʩ. ʤ3/ ʯʝʣ. ʚ ʛʦʜ 

ɸʥʫʡ ï ʩ. ʉʦʣʦʥʝʰʥʦʝ 8899 63,26 9050 63,63 9204 63,82 

ʦʟ. ʊʝʣʝʮʢʦʝ ï 

ʩ. ɸʨʪʳʙʘʰ 
11201 659,38 11391 656,39 11585 654,70 

ɹʠʷ ï ʩ. ʊʫʨʦʯʘʢ 14143 761,92 14383 763,00 14628 763,31 

ɹʠʷ ï  ʛ. ɹʠʡʩʢ 256026 58,93 260378 58,05 264805 57,62 

ʂʘʪʫʥʴ ï ʩ. ʉʨʦʩʪʢʠ 200062 97,87 203463 96,09 206922 95,21 

 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʜʣʷ ʈɸ ʧʨʠʥʮʠʧʠʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ, 

ʧʦʩʢʦʣʴʢʫ ʚʦʜʦʩʥʘʙʞʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ ʵʪʠʭ 

ʠʩʪʦʯʥʠʢʦʚ. ʆʩʥʦʚʥʦʡ ʦʙʲʝʤ ʜʦʙʳʯʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ (90,6%) 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʠʟ ʄʘʡʤʠʥʩʢʦʛʦ ʠ ʋʣʘʣʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʜʟʝʤʥʳʭ ʚʦʜ 

[7]. ɻʣʘʚʥʳʤ ʧʦʪʨʝʙʠʪʝʣʝʤ ʷʚʣʷʝʪʩʷ ʛ. ɻʦʨʥʦ-ɸʣʪʘʡʩʢ. ʇʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 
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01.01.2020 ʛ. ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʛ. ɻʦʨʥʦ-

ɸʣʪʘʡʩʢʘ ʨʘʟʚʝʜʘʥʳ ʠ ʦʮʝʥʝʥʳ ʟʘʧʘʩʳ 8 ʤʝʩʪʦʨʦʞʜʝʥʠʡ (ʫʯʘʩʪʢʦʚ) ʧʦʜʟʝʤʥʳʭ 

ʚʦʜ ʚ ʢʦʣʠʯʝʩʪʚʝ 77,024 ʪʳʩ. ʤ3/ʩʫʪ. ʇʨʠ ʵʪʦʤ ʩʦʚʨʝʤʝʥʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʨʝʛʠʦʥʘ 

ʠ ʛʦʨʦʜʘ ʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʘʭ ʦʮʝʥʠʚʘʶʪʩʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦ ʤ¯ʥʴʰʝʤ 

ʫʨʦʚʥʝ. ʉʨʝʜʥʠʡ ʚʦʜʦʦʪʙʦʨ ʠʟ ʧʦʜʟʝʤʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʚ ʈʝʩʧʫʙʣʠʢʝ ɸʣʪʘʡ 

ʩʦʩʪʘʚʣʷʝʪ 18,127 ʪʳʩ. ʤ3/ʩʫʪ. (ʚ 2019 ʛ. ï 6,81 ʤʣʥ ʤ3), ʧʨʠ ʵʪʦʤ ʠʩʧʦʣʴʟʫʝʪʩʷ 

13,461 ʪʳʩ. ʤ3/ʩʫʪ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʮʝʣʦʤ ʧʦ ʨʝʩʧʫʙʣʠʢʝ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 

ʨʝʩʫʨʩʘʤʠ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 33,71 ʤ3/ʩʫʪ. ʥʘ 

ʦʜʥʦʛʦ ʯʝʣʦʚʝʢʘ, ʘ ʨʘʟʚʝʜʘʥʥʳʤʠ ʟʘʧʘʩʘʤʠ ï 0,9 ʤ3/ʩʫʪ. [8]. 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʘʣ, ʯʪʦ ʫʞʝ ʧʨʠ ʩʦʚʨʝʤʝʥʥʦʤ ʫʨʦʚʥʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʠ ʥʠʟʢʫʶ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ 

ʠʤʝʝʪ ʛ. ɻʦʨʥʦ-ɸʣʪʘʡʩʢ, ʦʯʝʥʴ ʥʠʟʢʫʶ ï ʄʘʡʤʠʥʩʢʠʡ ʨʘʡʦʥ, ʩʨʝʜʥʶʶ ï 

ʐʝʙʘʣʠʥʩʢʠʡ ʠ ʏʝʤʘʣʴʩʢʠʡ ʨʘʡʦʥʳ, ʦʩʪʘʣʴʥʳʝ ʤʫʥʠʮʠʧʘʣʴʥʳʝ ʦʙʨʘʟʦʚʘʥʠʷ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ (ʪʘʙʣ. 6). ʂʨʠʪʝʨʠʠ ʦʮʝʥʦʢ ɺʆ 

ʧʨʠʚʦʜʷʪʩʷ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʨʘʙʦʪ [9-11]. 

ʊʘʙʣʠʮʘ 6 ï ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʦʛʥʦʟʥʳʭ ʨʝʩʫʨʩʦʚ ʧʦʜʟʝʤʥʳʭ ʧʨʝʩʥʳʭ ʚʦʜ ʧʦ ʤʫʥʠʮʠʧʘʣʴʥʳʤ 

ʦʙʨʘʟʦʚʘʥʠʷʤ ʈʝʩʧʫʙʣʠʢʠ ɸʣʪʘʡ 

ʄʫʥʠʮʠʧʘʣʴʥʳʝ 

ʦʙʨʘʟʦʚʘʥʠʷ 

ʇʣʦʱʘʜʴ, 

ʢʤ2 

ʇʨʦʛʥʦʟʥʳʝ 

ʨʝʩʫʨʩʳ, ʪʳʩ. 

ʤ3/ʩʫʪ. 

ʄʦʜʫʣʴ 

ʧʨʦʛʥʦʟʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʣ/ʩʝʢ 

ʢʤ2 

ʇʦʜʟʝʤʥʳʡ 

ʩʪʦʢ, ʪʳʩ. 

ʤ3/ʛʦʜ 

ʅʘʩʝʣʝʥʠʝ 

ʥʘ 1 ʷʥʚ. 

2021 ʛ., ʯʝʣ. 

ɺʆ, ʪʳʩ. ʤ3/ 

ʯʝʣ. ʚ ʛʦʜ 

ʛ. ɻʦʨʥʦ-ɸʣʪʘʡʩʢ  91  10,1  1,29  3702,01 64504 0,06 

ʂʦ-hɸʛʘʯʩʢʠʡ ʨʘʡʦʥ  12679  1270,7  1,16  463820,14 19906 23,30 

ʄʘʡʤʠʥʩʢʠʡ ʨʘʡʦʥ  1285  125,5  1,13  45791,85 34582 1,32 

ʆʥʛʫʜʘʡʩʢʠʡ ʨʘʡʦʥ  8484  733,0  1,00  267551,42 14131 18,93 

ʊʫʨʦʯʘʢʩʢʠʡ ʨʘʡʦʥ  9506  772,1  0,94  281794,34 12416 22,70 

ʋʣʘʛʘʥʩʢʠʡ ʨʘʡʦʥ  10750  668,7  0,72  244088,64 11981 20,37 

ʋʩʪʴ-ʂʘʥʩʢʠʡ ʨʘʡʦʥ  6244  663,6  1,23  242200,26 14758 16,41 

ʋʩʪʴ-ʂʦʢʩʠʥʩʢʠʡ 

ʨʘʡʦʥ  

11295  2264,1  2,32  826381,96 15981 51,71 

ʏʝʤʘʣʴʩʢʠʡ ʨʘʡʦʥ  3019  297,4  1,14  108536,19 10985 9,88 

ʏʦʡʩʢʠʡ ʨʘʡʦʥ  4526  375,4  0,96  137022,66 7996 17,14 

ʐʝʙʘʣʠʥʩʢʠʡ ʨʘʡʦʥ  3792  301,4  0,92  110017,75 13714 8,02 

ɺʩʝʛʦ ʧʦ ʈɸ  71670  7430,8  1,20  2712222,14 220954 12,28 

ɺʳʚʦʜʳ 

ʇʨʦʚʝʜʝʥʥʘʷ ʦʮʝʥʢʘ ʜʦʢʫʤʝʥʪʦʚ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʚʦʜʦʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʦʩʥʦʚʥʳʭ ʩʪʨʘʪʝʛʠʯʝʩʢʠʭ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʚ ʦʙʣʘʩʪʠ ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʷ 

ʚ ʨʘʤʢʘʭ ʤʝʥʷʶʱʠʭʩʷ ʫʩʣʦʚʠʡ (ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʚ ʩʪʨʘʪʝʛʠʷʭ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ, ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʜʦʢʪʨʠʥʳ ʠ 

ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ) ʪʨʝʙʫʝʪʩʷ ʧʝʨʝʭʦʜ ʢ ʦʪʚʝʪʩʪʚʝʥʥʦʤʫ 

ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʶ. ʅʘ ʵʪʦʤ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʥʦʚʦʤ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʦʤ ʧʦʜʭʦʜʝ 

ʚʳʩʪʨʘʠʚʘʝʪʩʷ ʜʘʣʴʥʝʡʰʘʷ ʦʮʝʥʢʘ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ.  

ɼʣʷ ʜʝʪʘʣʠʟʘʮʠʠ ʨʘʩʯʝʪʦʚ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ: 

ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʦʮʝʥʢʠ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʩ ʫʯʝʪʦʤ ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʛʥʦʟʦʚ ʚ 

ʨʝʛʠʦʥʘʭ ʠ ʩʣʦʞʠʚʰʠʭʩʷ ʫʨʦʚʥʝʡ ʚʦʜʦʝʤʢʦʩʪʠ ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ; 
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ʧʨʦʛʥʦʟʳ ʠʟʤʝʥʝʥʠʡ ʥʦʨʤ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʠ ʠʤʝʶʱʠʝʩʷ ʜʘʥʥʳʝ ʧʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʨʝʩʫʨʩʦʚ ʧʦʜʟʝʤʥʳʭ ʚʦʜ. 
ʈʘʙʦʪʳ ʚʳʧʦʣʥʝʥʳ ʚ ʨʘʤʢʘʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʀɺʕʇ ʉʆ ʈɸʅ.  
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ʋʇʈɸɺʃɽʅʀʗ ɺʆɼʅʓʄʀ ʈɽʉʋʈʉɸʄʀ ɺ ɹɸʉʉɽʁʅɽ ʈ. ʏʋʄʓʐ 

ʉʝʜʦʚʘ ɽ.ʖ., ʈʳʙʢʠʥʘ ʀ.ɼ.   

ʀʥʩʪʠʪʫʪ ʚʦʜʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʉʆ ʈɸʅ, ɹʘʨʥʘʫʣ, ʈʦʩʩʠʷ 

e-mail: zhenya_sedova@mail.ru, irina.rybkina@mail.ru 

ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʦʠʩʢʘ ʧʫʪʝʡ ʦʧʪʠʤʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʧʦʩʨʝʜʩʪʚʦʤ ʠʟʫʯʝʥʠʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʙʘʩʩʝʡʥʘ ʨ. ʏʫʤʳʰ 

ʠ ʦʮʝʥʢʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʨʝʯʥʦʡ ʙʘʩʩʝʡʥ ʩ ʧʦʤʦʱʴʶ ʘʜʘʧʪʠʨʦʚʘʥʥʦʡ ʤʝʪʦʜʠʢʠ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʨʘʥʞʠʨʦʚʘʥʠʷ ʙʘʩʩʝʡʥʘ ʧʦ 

ʩʪʝʧʝʥʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʧʦʟʚʦʣʠʣʠ ʚʳʜʝʣʠʪʴ ʧʨʦʙʣʝʤʳ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʮʝʥʠʪʴ ʧʝʨʩʧʝʢʪʠʚʳ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʚʠʪʠʷ ʩʫʙʲʝʢʪʦʚ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʧʝʨʚʳʤ 

ʵʪʘʧʦʤ ʨʘʟʨʘʙʦʪʢʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʧʪʠʤʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʧʨʘʚʣʝʥʠʝ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʨʝʯʥʦʡ ʙʘʩʩʝʡʥ, ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʨʝʢʠ ʏʫʤʳʰ, ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ 

ɺʚʝʜʝʥʠʝ 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʧʨʘʚʣʝʥʠʝ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʈʦʩʩʠʠ ʥʝ ʚ ʧʦʣʥʦʡ 

ʤʝʨʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, 

ʧʨʠʚʦʜʠʪ ʢ ʫʭʫʜʰʝʥʠʶ ʚʦʜʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʚ ʨʝʛʠʦʥʘʭ. ʉʣʝʜʩʪʚʠʝʤ 

ʪʘʢʠʭ ʧʨʦʮʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʚʦʜʦʩʙʦʨ, 

ʥʝʛʘʪʠʚʥʦʝ ʠʟʤʝʥʝʥʠʝ ʢʘʯʝʩʪʚʘ ʚʦʜʳ, ʝʩʪʝʩʪʚʝʥʥʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ 

ʚ ʙʘʩʩʝʡʥʝ. ʇʨʠʯʠʥʘʤʠ ʨʘʟʚʠʪʠʷ ʧʨʦʙʣʝʤ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ 

ʷʚʣʷʝʪʩʷ ʥʝʩʦʛʣʘʩʦʚʘʥʥʦʝ ʥʦʨʤʦʪʚʦʨʯʝʩʪʚʦ ʚ ʩʬʝʨʝ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, 

ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʨʝʯʥʦʛʦ ʙʘʩʩʝʡʥʘ, 

ʢʦʪʦʨʘʷ ʙʳ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʨʘʟʚʠʪʠʶ ʢʦʤʧʣʝʢʩʘ ʩʦʮʠʘʣʴʥʦ-ʧʨʘʚʦʚʳʭ ʠ ʵʢʦʣʦʛʦ-

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʨʝʛʠʦʥʦʚ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʩ ʧʦʤʦʱʴʶ ʨʘʟʨʘʙʦʪʢʠ ʤʝʨ, ʢʦʪʦʨʳʝ 

ʩʧʦʩʦʙʥʳ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʷ ʚ ʮʝʣʷʭ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʝʤ. 

ʅʘʠʙʦʣʝʝ ʦʩʪʨʳʝ ʧʨʦʙʣʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʥʘʙʣʶʜʘʶʪʩʷ 

ʚ ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʘʭ, ʪʝʨʨʠʪʦʨʠʷ ʢʦʪʦʨʳʭ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʥʝʩʢʦʣʴʢʠʭ 

ʨʝʛʠʦʥʦʚ. ʅʝʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ ʤʝʞʜʫ ʩʫʙʲʝʢʪʘʤʠ 

ʧʨʠʚʦʜʠʪ ʢ ʥʝʨʘʚʥʦʤʝʨʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʝʩʫʨʩʦʚ, ʯʪʦ ʟʘʯʘʩʪʫʶ ʫʭʫʜʰʘʝʪ 

ʩʦʩʪʦʷʥʠʝ ʨʝʯʥʦʛʦ ʙʘʩʩʝʡʥʘ ʚ ʮʝʣʦʤ ʠ ʦʩʥʦʚʥʳʭ ʚʦʜʦʪʦʢʦʚ ʚ ʯʘʩʪʥʦʩʪʠ. 

ʇʨʠʤʝʨʦʤ ʪʘʢʦʛʦ ʥʝʞʝʣʘʪʝʣʴʥʦʛʦ ʩʦʩʝʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʙʘʩʩʝʡʥ ʨ. ʏʫʤʳʰ, 

ʢʦʪʦʨʳʡ ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʨʝʜʝʣʘʭ ʂʝʤʝʨʦʚʩʢʦʡ ʠ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʝʡ, 

ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. 

ʀʤʝʥʥʦ ʚ ʪʘʢʠʭ ʙʘʩʩʝʡʥʘʭ ʧʨʝʜʣʘʛʘʝʪʩʷ ʠʟʫʯʠʪʴ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʠ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ 

ʥʘʤʝʪʠʪʴ ʧʦʠʩʢ ʧʫʪʝʡ ʦʧʪʠʤʠʟʘʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. ʉʯʠʪʘʝʤ 

ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʟʘʷʚʣʝʥʥʫʶ ʮʝʣʴ ʦʩʫʱʝʩʪʚʠʪʴ ʯʝʨʝʟ ʨʝʘʣʠʟʘʮʠʶ ʜʚʫʭ 
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ʨʘʟʥʦʧʣʘʥʦʚʳʭ ʟʘʜʘʯ ʧʦʩʨʝʜʩʪʚʦʤ ʠʟʫʯʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʠ ʦʮʝʥʢʠ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʚʦʜʦʩʙʦʨ. 

ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʙʘʩʩʝʡʥ ʨ. ʏʫʤʳʰ ï ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʨʝʜʝʣʘʭ 

ʉʘʣʘʠʨʩʢʦʛʦ ʢʨʷʞʘ ʠ ɹʠʡʩʢʦ-ʏʫʤʳʰʩʢʦʡ ʚʦʟʚʳʰʝʥʥʦʩʪʠ. ɻʣʘʚʥʘʷ ʨʝʢʘ 

ʙʘʩʩʝʡʥʘ ʷʚʣʷʝʪʩʷ ʧʨʘʚʳʤ ʧʨʠʪʦʢʦʤ ʨ. ʆʙʴ. ɼʣʠʥʘ ʚʦʜʦʪʦʢʘ ʩʦʩʪʘʚʣʷʝʪ 644 ʢʤ. 

ʇʣʦʱʘʜʴ ʝʛʦ ʚʦʜʦʩʙʦʨʘ ï 23 900 ʢʤĮ.  

ʈʝʢʘ ʦʙʨʘʟʫʝʪʩʷ ʚ ʚʝʨʭʦʚʴʷʭ ʉʘʣʘʠʨʩʢʦʛʦ ʢʨʷʞʘ ʦʪ ʩʣʠʷʥʠʷ ʜʚʫʭ ʨʝʢ ï 

ʂʘʨʘ-ʏʫʤʳʰ ʠ ʊʦʤʴ-ʏʫʤʳʰ, ʩʪʝʢʘʶʱʠʭ ʩ ʄʘʡʤʘʥʜʞʠʥʩʢʦʛʦ ʭʨʝʙʪʘ, ʥʘ 

ʚʦʩʪʦʯʥʦʤ ʩʢʣʦʥʝ ʢʨʷʞʘ. ʀʩʪʦʢ ʏʫʤʳʰʘ ʨʘʩʧʦʣʦʞʝʥ ʚ ʧʨʝʜʝʣʘʭ ʂʝʤʝʨʦʚʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ ʨʘʟʚʠʪʳʭ ʚ ʫʛʣʝʜʦʙʳʚʘʶʱʝʤ ʧʣʘʥʝ ʯʘʩʪʠ 

ʂʫʟʙʘʩʩʘ. ɼʘʣʝʝ ʏʫʤʳʰ ʧʝʨʝʩʝʢʘʝʪ ʛʨʘʥʠʮʫ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. ɿʜʝʩʴ ʦʥ, ʧʦ 

ʩʫʱʝʩʪʚʫ, ʜʨʝʥʠʨʫʝʪ ʘʛʨʘʨʥʦ-ʨʘʟʚʠʪʳʝ ʩʝʣʴʩʢʠʝ ʪʝʨʨʠʪʦʨʠʠ (ʚʦʩʝʤʴ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʦʚ). ɺ 88 ʢʤ ʥʠʞʝ ʛ. ɹʘʨʥʘʫʣ ʚʧʘʜʘʝʪ ʚ ʆʙʴ. ʅʠʞʥʷʷ ʯʘʩʪʴ 

ʙʘʩʩʝʡʥʘ ʦʪʥʦʩʠʪʩʷ ʢ ʪʝʨʨʠʪʦʨʠʠ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡʩʷ 

ʨʘʟʚʠʪʦʡ ʧʝʨʝʨʘʙʦʪʢʦʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ. 

ɹʘʩʩʝʡʥ ʨ. ʏʫʤʳʰ, ʩʦʛʣʘʩʥʦ ʨʘʡʦʥʠʨʦʚʘʥʠʶ ʌʝʜʝʨʘʣʴʥʦʛʦ ʘʛʝʥʪʩʪʚʘ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʈʦʩʩʠʠ (ʈʦʩʚʦʜʨʝʩʫʨʩʳ), ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʝʜʠʥʳʡ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʫʯʘʩʪʦʢ (ɺʍʋ). ɺ ʧʨʝʜʝʣʘʭ ʥʝʛʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʝ ʝʞʝʛʦʜʥʦ 

ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 40-60 ʤʣʥ ʤį ʟʘʙʨʘʥʥʳʭ ʚʦʜ, ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ ï ʜʦ 80-90 

ʤʣʥ ʤį. ʇʨʠ ʵʪʦʤ ʠʟ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦʪʨʝʙʣʷʝʪʩʷ ʙʦʣʝʝ 80-

85 % ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚʦʜ, ʦʩʪʘʣʴʥʘʷ ʯʘʩʪʴ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 

ʧʦʜʟʝʤʥʳʝ ʚʦʜʥʳʝ ʠʩʪʦʯʥʠʢʠ  

ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʥʘʰʠ ʨʘʩʯʝʪʳ, ʪʝʨʨʠʪʦʨʠʷ ʙʘʩʩʝʡʥʘ ʥʘʜʝʞʥʦ ʦʙʝʩʧʝʯʝʥʘ 

ʨʝʩʫʨʩʘʤʠ ʨʝʢ: 13,0 ʪʳʩ. ʤį/ʯʝʣ. ʚ ʛʦʜʳ ʤʠʥʠʤʘʣʴʥʦʡ ʚʦʜʥʦʩʪʠ ʠ 20,0 ʪʳʩ. ʤį/ʯʝʣ. 

ʚ ʩʨʝʜʥʠʝ ʧʦ ʚʦʜʥʦʩʪʠ ʛʦʜʳ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ 

ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʧʦ ʧʨʠʥʷʪʳʤ ʚ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʥʦʨʤʘʤ ʠ 

ʢʨʠʪʝʨʠʷʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ [1ï3]. 

ʂʦʵʬʬʠʮʠʝʥʪ ʠʟʲʷʪʠʷ ʚʦʜ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 1,5 % ʚ ʩʨʝʜʥʠʝ ʧʦ ʚʦʜʥʦʩʪʠ ʛʦʜʳ 

ʜʦ 2,1-2,3 % ʚ ʤʠʥʠʤʘʣʴʥʳʝ ʛʦʜʳ 95 %-ʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʠ ʪʨʝʭʣʝʪʥʠʝ 

ʤʠʥʠʤʘʣʴʥʳʝ ʧʝʨʠʦʜʳ ʩ ʫʯʝʪʦʤ ʙʝʟʚʦʟʚʨʘʪʥʦʛʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ. ɼʘʞʝ ʧʨʠ 

ʩʘʤʳʭ ʚʳʩʦʢʠʭ ʬʘʢʪʠʯʝʩʢʠʭ ʦʙʲʝʤʘʭ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ, ʢʦʵʬʬʠʮʠʝʥʪ ʠʟʲʷʪʠʷ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 3,5 % ʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠʟʢʦʤʫ ʫʨʦʚʥʶ ʚʦʜʥʦʛʦ ʩʪʨʝʩʩʘ (ʜʦ 10 %).  

ʉʫʱʝʩʪʚʝʥʥʳʤ ʬʘʢʪʦʤ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ ʙʘʩʩʝʡʥʘ ʷʚʣʷʝʪʩʷ 

ʩʦʟʜʘʥʠʝ ʚ ʠʩʪʦʢʘʭ ʨʝʢʠ ʚ 1953 ʛ. ʂʘʨʘ-ʏʫʤʳʰʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʜʣʷ 

ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʳʭ ʮʝʣʝʡ ʛʛ. ʇʨʦʢʦʧʴʝʚʩʢʘ ʠ ʂʠʩʠʣʝʚʩʢʘ. ʇʦ ʨʘʩʯʝʪʥʳʤ 

ʜʘʥʥʳʤ, ʜʣʠʥʘ ʨʝʢʠ ʂʘʨʘ-ʏʫʤʳʰ ʜʦ ʩʪʚʦʨʘ ʧʣʦʪʠʥʳ ʩʦʩʪʘʚʣʷʝʪ 84,1 ʢʤ, 

ʧʣʦʱʘʜʴ ʚʦʜʦʩʙʦʨʘ ï 626,1 ʢʤĮ. ʆʙʱʘʷ ʜʣʠʥʘ ʚʦʜʦʪʦʢʦʚ, ʧʠʪʘʶʱʠʭ 

ʚʦʜʦʭʨʘʥʠʣʠʱʝ ï 612,9 ʢʤ. ʉʨʝʜʥʠʡ ʫʢʣʦʥ ʨʝʢʠ ʚʳʰʝ ʚʦʜʦʭʨʘʥʠʣʠʱʘ ï 1,48 ă. 

ɺʦʜʦʭʨʘʥʠʣʠʱʝ ʠʤʝʝʪ ʚʳʪʷʥʫʪʫʶ ʬʦʨʤʫ ʠ ʧʨʦʩʪʠʨʘʝʪʩʷ ʩ ʩʝʚʝʨʦ-ʟʘʧʘʜʘ ʥʘ ʶʛʦ-

ʚʦʩʪʦʢ ʥʘ 18,1 ʢʤ. ɽʛʦ ʰʠʨʠʥʘ ʩʦʩʪʘʚʣʷʝʪ 110 ʤ ʚ ʩʘʤʦʡ ʫʟʢʦʡ ʯʘʩʪʠ ʠ 1,2 ʢʤ ʚ 

ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦʡ. ʇʣʦʱʘʜʴ ʟʝʨʢʘʣʘ ʜʦʩʪʠʛʘʝʪ 8,8 ʢʤĮ, ʝʤʢʦʩʪʴ (ʧʨʠ ʦʪʤʝʪʢʝ 

358,0 ʤ ɹʉ) ï 62,7 ʤʣʥ ʤį [4].   
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɼʣʷ ʘʥʘʣʠʟʘ ʠʟʤʝʥʝʥʠʡ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʏʫʤʳʰ ʚ ʤʥʦʛʦʣʝʪʥʝʡ 

ʜʠʥʘʤʠʢʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʘʥʥʳʝ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙ rʧʦ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ʠ 

ʤʦʥʠʪʦʨʠʥʛʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ (ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʝʞʝʛʦʜʥʠʢʠ), ʘ ʪʘʢʞʝ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʈʦʩʚʦʜʨʝʩʫʨʩʳ ʧʦ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʤʫ ʧʦʩʪʫ ʚ ʧʛʪ ʊʘʣʴʤʝʥʢʘ. 

ɺʳʙʦʨ ʧʦʩʪʘ ʦʙʫʩʣʦʚʣʝʥ ʥʝʧʨʝʨʳʚʥʦʩʪʴʶ ʨʷʜʘ ʥʘʙʣʶʜʝʥʠʡ ʙʦʣʝʝ 75 ʣʝʪ: ʩ 1943 

ʛ. ʧʦ 2018 ʛ. ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʧʨʦʚʝʜʝʥ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 

ʘʥʘʣʠʟʘ. 

ɼʣʷ ʦʮʝʥʢʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʣʘʩʴ ʩ ʧʦʤʦʱʴʶ 

ʤʝʪʦʜʠʢʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʷʤʳʭ (ʩʦʩʨʝʜʦʪʦʯʝʥʥʳʭ ʠʣʠ 

ʦʨʛʘʥʠʟʦʚʘʥʥʳʭ) ʠ ʢʦʩʚʝʥʥʳʭ (ʧʣʦʱʘʜʥʳʭ ʠʣʠ ʨʘʩʩʨʝʜʦʪʦʯʝʥʥʳʭ) ʚʦʟʜʝʡʩʪʚʠʡ 

ʥʘ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʠ ʠʭ ʚʦʜʦʩʙʦʨʥʳʝ ʪʝʨʨʠʪʦʨʠʠ [5, 6], ʠʩʧʦʣʴʟʦʚʘʥʳ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʛʨʫʧʧʳ ʧʦʢʘʟʘʪʝʣʝʡ. ʄʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʚʳʧʦʣʥʠʪʴ 

ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʦʮʝʥʢʫ ʚʢʣʘʜʘ ʧʨʷʤʳʭ ʠ ʢʦʩʚʝʥʥʳʭ ʥʘʛʨʫʟʦʢ.  

ʇʨʷʤʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʦʜʥʳʝ ʦʙʲʝʢʪʳ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩʨʝʜʥʠʤʠ 

ʦʙʲʝʤʘʤʠ ʠʟʲʷʪʠʷ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʠ ʩʙʨʦʩʘ ʩʪʦʯʥʳʭ ʚʦʜ ʟʘ ʧʝʨʠʦʜ 2013ï2017 ʛʛ. 

ʂʦʩʚʝʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʨʘʩʩʯʠʪʘʥ  rʩ ʧʦʤʦʱʴʶ ʧʦʢʘʟʘʪʝʣʝʡ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ, 

ʧʨʦʤʳʰʣʝʥʥʦʛʦ, ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʧʨʝʜʝʣʘʭ ʨʝʯʥʦʛʦ ʙʘʩʩʝʡʥʘ 

(ʪʘʙʣ. 1).  

ʊʘʙʣʠʮʘ 1 ï ɻʨʫʧʧʳ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʩʚʝʥʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ 
ɻʨʫʧʧʘ ʧʦʢʘʟʘʪʝʣʝʡ ʆʩʥʦʚʥʦʡ ʧʦʢʘʟʘʪʝʣʴ ʋʩʫʛʫʙʣʷʶʱʠʡ ʧʦʢʘʟʘʪʝʣʴ 

ɼʝʤʦʛʨʘʬʠʯʝʩʢʘʷ ʇʣʦʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʯʝʣ/ ʢʤĮ ɼʦʣʷ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, % 

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʇʣʦʱʘʜʴ ʨʘʩʧʘʭʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʛʘ 

ʂʦʣʠʯʝʩʪʚʦ ʚʥʝʩʝʥʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʥʘ ʝʜʠʥʠʮʫ ʨʘʩʧʘʭʘʥʥʦʡ 

ʪʝʨʨʠʪʦʨʠʠ, ʢʛ/ʛʘ 

ʇʨʦʤʳʰʣʝʥʥʘʷ 

ɺʳʙʨʦʩ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ 

ʘʪʤʦʩʬʝʨʫ ʦʪ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ, 

ʪʳʩ. ʪʦʥʥ 

ʇʣʦʪʥʦʩʪʴ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

ʟʘʛʨʷʟʥʝʥʠʷ, ʰʪ./ʢʤĮ 

ʊʨʘʥʩʧʦʨʪʥʘʷ ʇʣʦʪʥʦʩʪʴ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ, ʢʤ/ʢʤĮ 
ʇʣʦʪʥʦʩʪʴ ʜʦʨʦʛ ʩ ʪʚʝʨʜʳʤ ʧʦʢʨʳʪʠʝʤ, 

ʢʤ/ʢʤĮ 

 

ɺ ʢʘʞʜʦʡ ʢʘʪʝʛʦʨʠʠ ʧʘʨʘʤʝʪʨʦʚ ʢʦʩʚʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʳʜʝʣʝʥʳ 

ʦʩʥʦʚʥʳʝ ʠ ʫʩʫʛʫʙʣʷʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʥʦʨʤʠʨʫʶʪʩʷ ʜʣʷ ʧʨʠʚʝʜʝʥʠʷ ʠʭ 

ʢ ʙʝʟʨʘʟʤʝʨʥʦʡ ʚʝʣʠʯʠʥʝ. ʅʘ ʦʩʥʦʚʝ ʚʳʧʦʣʥʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʧʨʦʚʝʜʝʥʦ 

ʨʘʥʞʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʨʝʯʥʦʛʦ ʙʘʩʩʝʡʥʘ ʧʦ ʩʦʚʦʢʫʧʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʥʘʛʨʫʟʢʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʠ ɻʀʉ. 
ɺ ʢʘʯʝʩʪʚʝ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʦʮʝʥʢʠ ʥʘʛʨʫʟʢʠ ʧʦʩʣʫʞʠʣʠ ʜʘʥʥʳʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ ʧʦ ʬʦʨʤʘʤ ʈʦʩʩʪʘʪʘ (ʜʘʥʥʳʝ ʤʫʥʠʮʠʧʘʣʴʥʦʡ 

ʩʪʘʪʠʩʪʠʢʠ) ʠ ʈʦʩʚʦʜʨʝʩʫʨʩʦʚ. ʀʩʭʦʜʥʘʷ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦʣʫʯʝʥʘ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʥʘ ʦʩʥʦʚʝ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʳʭ ʢʨʫʧʥʳʤʠ ʚʦʜʦʧʦʣʴʟʦʚʘʪʝʣʷʤʠ ʩʦʛʣʘʩʥʦ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʪʯʝʪʥʦʩʪʠ ʧʦ ʬʦʨʤʝ ˉ 2-ʊʇ (ʚʦʜʭʦʟ). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɸʥʘʣʠʟ ʠʟʤʝʥʝʥʠʡ ʩʪʦʢʘ ʨ. ʏʫʤʳʰ (ʨʠʩ. 1) ʧʦʢʘʟʘʣ ʦʙʱʫʶ ʪʝʥʜʝʥʮʠʶ 

ʫʤʝʥʴʰʝʥʠʷ ʦʙʲʝʤʦʚ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ. ʅʘ ʛʨʘʬʠʢʝ ʦʪʯʝʪʣʠʚʦ ʚʠʜʥʳ ʤʘʣʦʚʦʜʥʳʝ 



ˤͦ͒ͤ·͔ ͔ͪͫͯͪͫ·Σ ͎͙ͭͪ͊ͤͫͪ͊ͤ;ͤ·͔ ͍ͦ͒ͤ·͔ ͙ Ή͎͙ͦͦ͟͡;͔͙͔ͫ͟ ͔ͨͪͦ͋ͣ͡· 
 ˿ ͙͙͙͋ͪ ͙ ͔̇ͤͭͪ͊͡Έ͚ͤͦ ˢ͙͙͘  

178 

ʛʦʜʳ: 1945 ï 2,68 ʢʤ3, 1967 ï 2,86; 1974 ï 2,84; 1998 ï 2,47; 2005 ï 2,63; 2012 ï 

1,91 ʢʤ3. ɸ ʪʘʢʞʝ ʪʨʝʭʣʝʪʥʠʡ ʤʘʣʦʚʦʜʥʳʡ ʧʝʨʠʦʜ ʩ 1981 ʧʦ 1982 ʛʛ., ʢʦʛʜʘ 

ʢʦʣʝʙʘʥʠʷ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʙʳʣʠ ʥʘʠʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʳ ʜʣʷ ʵʢʦʥʦʤʠʢʠ 

ʨʝʛʠʦʥʦʚ ʠ ʩʦʩʪʘʚʣʷʣʠ 2,45-2,74 ʢʤ3.  

 
ʈʠʩʫʥʦʢ 1 ï ʄʥʦʛʦʣʝʪʥʷʷ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʡ ʦʙʲʝʤʘ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ (ʢʤį/ʛʦʜ) ʚ ʩʪʚʦʨʝ 

ʨ. ʏʫʤʳʰ ï ʧʛʪ ʊʘʣʴʤʝʥʢʘ 

ɺʥʫʪʨʠʛʦʜʦʚʳʝ ʠʟʤʝʥʝʥʠʷ ʩʪʦʢʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʠʜʨʦʛʨʘʬʦʤ 

ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʨʝʯʥʳʭ ʨʘʩʭʦʜʦʚ (ʨʠʩ. 2). ʅʘ ʛʨʘʬʠʢʝ ʣʝʛʢʦ ʦʧʨʝʜʝʣʠʤʳ 

ʧʝʨʠʦʜʳ ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ (ʘʧʨʝʣʴ-ʤʘʡ) ʠ ʣʝʪʥʝ-ʦʩʝʥʥʠʭ (ʠʶʥʴ-ʠʶʣʴ, 

ʦʢʪʷʙʨʴ-ʥʦʷʙʨʴ) ʧʘʚʦʜʢʦʚ, ʘ ʪʘʢʞʝ ʦʩʝʥʥʝ-ʟʠʤʥʷʷ (ʩʝʥʪʷʙʨʴ, ʜʝʢʘʙʨʴ-ʬʝʚʨʘʣʴ) 

ʤʝʞʝʥʴ.  
 

 
ʈʠʩʫʥʦʢ 2 ï ɻʠʜʨʦʛʨʘʬ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʨʘʩʭʦʜʦʚ ʨ. ʏʫʤʳʰ ï ʧʛʪ ʊʘʣʴʤʝʥʢʘ ʟʘ ʧʝʨʠʦʜ 1943 ï 

2018 ʛʛ. 

ʀʟʤʝʥʝʥʠʷ ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʩʪʦʢʘ ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʥʠʞʝʥʠʝ ʢʦʣʝʙʘʥʠʡ 

ʨʝʯʥʳʭ ʨʘʩʭʦʜʦʚ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ. ʆʙʱʘʷ ʣʠʥʠʷ ʪʨʝʥʜʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʝʟʫʣʴʪʘʪ 

ʟʘʨʝʛʫʣʠʨʦʚʘʥʥʦʩʪʠ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʂʘʨʘ-ʏʫʤʳʰʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ (ʨʠʩ. 3). 
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ʈʠʩʫʥʦʢ 3 ï ʄʥʦʛʦʣʝʪʥʠʡ ʭʦʜ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʘʨʠʘʮʠʠ ʚʥʫʪʨʠʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʠ ʣʠʥʠʷ 

ʪʨʝʥʜʘ ʚ ʩʪʚʦʨʝ ʨ. ʏʫʤʳʰ ï ʧʛʪ ʊʘʣʴʤʝʥʢʘ 

ʊʘʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʘʢ ʩʨʝʜʥʠʝ ʠ ʤʘʢʩʠʤʘʣʴʥʳʝ ʨʘʩʭʦʜʳ ʨʝʯʥʦʡ ʚʦʜʳ 

ʪʘʢʞʝ ʧʨʦʷʚʣʷʶʪ ʪʝʥʜʝʥʮʠʶ ʢ ʩʦʢʨʘʱʝʥʠʶ ʚʝʣʠʯʠʥ. ɺ ʧʝʨʚʦʤ ʩʣʫʯʘʝ 

ʦʪʤʝʯʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʩʨʝʜʥʠʭ ʛʦʜʦʚʳʭ ʨʘʩʭʦʜʦʚ ʨʝʢʠ ʟʘ ʥʘʙʣʶʜʝʥʥʳʡ ʧʝʨʠʦʜ 

ʚ ʮʝʣʦʤ ʠ ʧʦ ʦʪʜʝʣʴʥʳʤ ʛʦʜʘʤ, ʥʘʧʨʠʤʝʨ, ʚ 1945, 1952, 1967-1968, 1974, 1976, 

1981-1982, 1998, 2005, 2012 ʛʛ. (ʨʠʩ. 4), ʚʦ ʚʪʦʨʦʤ ï ʫʤʝʥʴʰʝʥʠʝ ʘʙʩʦʣʶʪʥʳʭ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʘʩʭʦʜʦʚ, ʪʦ ʝʩʪʴ ʩʪʦʢʘ ʚ ʧʝʨʠʦʜ ʧʦʣʦʚʦʜʴʷ (ʨʠʩ. 5). ɺʣʠʷʥʠʝ 

ʟʘʨʝʛʫʣʠʨʦʚʘʥʥʦʩʪʠ ʨʝʢʠ ʷʚʥʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʚ ʠʟʤʝʥʝʥʠʠ ʚʝʣʠʯʠʥ ʵʪʠʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʥʦ ʥʝ ʷʚʣʷʝʪʩʷ ʚʝʜʫʱʠʤ ʠʣʠ ʝʜʠʥʩʪʚʝʥʥʳʤ ʬʘʢʪʦʨʦʤ ʵʪʦʛʦ 

ʧʨʦʮʝʩʩʘ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʜʝʡʩʪʚʠʷ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ ʪʨʝʙʫʝʪʩʷ ʪʱʘʪʝʣʴʥʦʝ 

ʦʙʦʩʥʦʚʘʥʠʝ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʷʤʠ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. 
 

 
ʈʠʩʫʥʦʢ 4 ï ʄʥʦʛʦʣʝʪʥʠʡ (1943 - 2018 ʛʛ.) ʭʦʜ ʩʨʝʜʥʠʭ ʛʦʜʦʚʳʭ ʨʘʩʭʦʜʦʚ (ʤį/ʩʝʢ), ʣʠʥʠʠ 

ʪʨʝʥʜʘ ʚ ʩʪʚʦʨʝ ʨ. ʏʫʤʳʰ (ʧʛʪ ʊʘʣʴʤʝʥʢʘ) 
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ʈʠʩʫʥʦʢ 5 ï ʄʥʦʛʦʣʝʪʥʠʡ (1943 - 2018 ʛʛ.) ʭʦʜ ʘʙʩʦʣʶʪʥʳʭ ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʘʩʭʦʜʦʚ (ʤį/ʩʝʢ), 

ʣʠʥʠʷ ʪʨʝʥʜʘ ʚ ʩʪʚʦʨʝ ʨ. ʏʫʤʳʰ (ʧʛʪ ʊʘʣʴʤʝʥʢʘ) 

ʀʟʤʝʥʝʥʠʝ ʩʨʦʢʦʚ ʧʦʣʦʚʦʜʴʷ (ʩʦʢʨʘʱʝʥʠʝ) ʠ ʚʳʭʦʜʘ ʨʝʯʥʦʡ ʚʦʜʳ ʥʘ 

ʧʦʡʤʫ, ʩʛʣʘʞʝʥʥʦʩʪʠ ʜʨʫʛʠʭ ʬʘʟ ʚʥʫʪʨʠʛʦʜʦʚʦʛʦ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ ʨʝʢʠ 

ʧʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʠ ʥʘ ʛʨʘʬʠʢʝ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʨʘʩʭʦʜʦʚ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʚʘʨʠʘʮʠʡ (ʨʠʩ. 6). ʅʘʤʠ ʪʘʢʞʝ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʚʳʜʝʣʝʥʠʷ 

ʧʝʨʠʦʜʦʚ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʚ ʤʥʦʛʦʣʝʪʥʝʡ ʜʠʥʘʤʠʢʝ. ɼʣʷ 

ʚʳʷʚʣʝʥʠʷ ʠʟʤʝʥʝʥʠʡ ʚʥʫʪʨʠʛʦʜʦʚʦʛʦ ʨʝʞʠʤʘ ʧʨʦʚʝʜʝʥʦ ʩʨʘʚʥʝʥʠʝ 2-ʭ 

ʧʝʨʠʦʜʦʚ ï 1943-1953 ʛʛ., ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʨʝʞʠʤʘ ʜʦ ʟʘʧʦʣʥʝʥʠʷ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, 

ʠ 2008-2018 ʛʛ., ʪʦ ʝʩʪʴ ʩʦʚʨʝʤʝʥʥʦʛʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʚʳʷʚʣʝʥʦ ʫʤʝʥʴʰʝʥʠʝ 

ʚʘʨʠʘʪʠʚʥʦʩʪʠ ʩʪʦʢʘ 2-ʛʦ (ʩʦʚʨʝʤʝʥʥʦʛʦ) ʧʝʨʠʦʜʘ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 1-ʳʤ (ʜʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʦʜʦʭʨʘʥʠʣʠʱʘ), ʥʘʯʠʥʘʷ ʩ ʘʧʨʝʣʷ ʧʦ ʜʝʢʘʙʨʴ, ʠ ʩʪʨʝʤʠʪʝʣʴʥʦʝ 

ʩʦʢʨʘʱʝʥʠʝ ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʚ ʧʝʨʠʦʜ ʧʦʣʦʚʦʜʴʷ, ʚʢʣʶʯʘʷ ʝʛʦ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʚʦʜʥʦʩʪʠ ʚ ʤʝʞʝʥʥʳʡ ʦʩʝʥʥʝ-ʟʠʤʥʠʡ 

ʧʝʨʠʦʜ ʩ ʧʠʢʦʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʚ ʦʢʪʷʙʨʝ-ʥʦʷʙʨʝ. 
 

 
ʈʠʩʫʥʦʢ 6 ï ɻʨʘʬʠʢ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʨʘʩʭʦʜʦʚ ʚʦʜʳ (ʤį/ʩʝʢ) ʨ. ʏʫʤʳʰ ʚ ʩʪʚʦʨʝ 

ʧʛʪ ʊʘʣɹʤʝʥʢʘ ʟʘ 1943ï1953 ʛʛ. (1 ʧʝʨʠʦʜ ï ʯʝʨʥʳʡ) ʠ 2008ï2018 ʛʛ. (2 ʧʝʨʠʦʜ ï ʩʝʨʳʡ) ʠ 

ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ ʟʘ ʧʝʨʠʦʜʳ (ʩʪʦʣʙʯʘʪʘʷ ʜʠʘʛʨʘʤʤʘ) 

ʉʣʝʜʫʝʪ ʜʦʙʘʚʠʪʴ, ʯʪʦ ʩʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʚʳʰʝʥʠʝʤ 

ʦʙʲʝʤʘ ʟʘʙʨʘʥʥʳʭ ʚʦʜ ʚ ʧʨʝʜʝʣʘʭ ʙʘʩʩʝʡʥʘ ʥʘ ʬʦʥʝ ʫʤʝʥʴʰʝʥʠʷ ʦʙʱʝʛʦ ʨʝʯʥʦʛʦ 
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ʩʪʦʢʘ ʟʘ ʛʦʜ. ʊʘʢ, ʩʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʬʦʨʤʳ 2-ʊʇ ʚʦʜʭʦʟ, ʟʘʙʦʨ ʚʦʜʳ ʫʚʝʣʠʯʠʣʩʷ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚ ʜʚʘ ʨʘʟʘ ʚ ʧʝʨʠʦʜ ʩ 2013 ʧʦ 2017 ʛʛ. ʚ ʛ. ʇʨʦʢʦʧʴʝʚʩʢ (ʩ 15 ʜʦ 30 

ʤʣʥ ʤį/ʛʦʜ), ʛʜʝ ʚʦʜʘ ʥʘ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʠʪʴʝʚʳʝ ʥʫʞʜʳ ʠʟʳʤʘʝʪʩʷ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʟ ʂʘʨʘ-ʏʫʤʳʰʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, ʚ ʪʦ ʚʨʝʤʷ, ʢʘʢ ʦʙʲʝʤʳ 

ʩʪʦʢʘ ʫʤʝʥʴʰʠʣʠʩʴ ʪʦʣʴʢʦ ʥʘ 4 % ʩ 4,83 ʜʦ 4,65 ʢʤį/ʛʦʜ.  

ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʷʤʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʩʠʪʫʘʮʠʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʩʣʝʜʫʶʱʠʤʠ ʩʨʝʜʥʠʤʠ ʟʘ ʧʝʨʠʦʜ ʧʦʢʘʟʘʪʝʣʷʤʠ. ʆʙʱʠʡ ʟʘʙʦʨ ʚʦʜʳ ʚ ʙʘʩʩʝʡʥʝ ʨ. 

ʏʫʤʳʰ ʩʦʩʪʘʚʣʷʝʪ 36,3 ʤʣʥ ʤį/ʛʦʜ. ʅʘʠʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʚʦʜʦʟʘʙʦʨʘ ʧʨʠʫʨʦʯʝʥʳ 

ʢ ʪʝʨʨʠʪʦʨʠʠ ʇʨʦʢʦʧʴʝʚʩʢʦʛʦ ʨʘʡʦʥʘ ʠ ʛ. ʇʨʦʢʦʧʴʝʚʩʢʘ ï ʮʝʥʪʨʘ ʜʦʙʳʚʘʶʱʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ 17,4 ʤʣʥ ʤį. ʇʦ ʵʪʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚʳʜʝʣʷʶʪʩʷ 

ʪʘʢʞʝ ʅʦʚʦʢʫʟʥʝʮʢʠʡ ʨʘʡʦʥ ʩ ʦʙʲʝʤʦʤ ʚʦʜʦʟʘʙʦʨʘ 9,3 ʤʣʥ ʤį ʠ ɽʣʴʮʦʚʩʢʠʡ 

ʨʘʡʦʥ ʩ ʦʙʱʠʤ ʚʦʜʦʟʘʙʦʨʦʤ 6,1 ʤʣʥ ʤį. ʉʙʨʦʩ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʙʘʩʩʝʡʥʝ ʚ ʩʨʝʜʥʝʤ 

ʩʦʩʪʘʚʣʷʝʪ 18,2 ʤʣʥ ʤį/ʛʦʜ ʩ ʥʘʠʙʦʣʴʰʠʤ ʟʥʘʯʝʥʠʝʤ ʫ ʅʦʚʦʢʫʟʥʝʮʢʦʛʦ ʨʘʡʦʥʘ ï 

9,4 ʤʣʥ ʤį (52 % ʦʙʱʝʛʦ ʦʙʲʝʤʘ).  

ʆʪʤʝʪʠʤ, ʯʪʦ ʵʪʠ ʧʨʷʤʳʝ ʥʘʛʨʫʟʢʠ ʥʘ ʨʝʯʥʫʶ ʩʠʩʪʝʤʫ ʏʫʤʳʰʘ ʥʝ ʦʢʘʟʘʣʠ 

ʟʘʤʝʪʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ. ɺ ɻ ʪʦʡ ʩʚʷʟʠ, ʥʘʤʠ ʧʦʜʨʦʙʥʦ ʠʟʫʯʝʥʳ ʧʦʢʘʟʘʪʝʣʠ 

ʢʦʩʚʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ. ɼʣʷ ʘʥʘʣʠʟʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʘʩʩʝʡʥʘ 

ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʩʦʚʦʢʫʧʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ 

ʢʘʨʪʝ-ʩʭʝʤʝ ʪʝʨʨʠʪʦʨʠʠ ʙʘʩʩʝʡʥʘ ʨ. ʏʫʤʳʰ (ʨʠʩ. 7). 

ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ ʢʦʩʚʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʦʯʝʥʴ ʚʳʩʦʢʫʶ ʥʘʛʨʫʟʢʫ ʠʤʝʝʪ 

ʇʨʦʢʦʧʴʝʚʩʢʠʡ ʨʘʡʦʥ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʆʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤ 

ʫʨʦʚʥʝʤ ʢʘʢ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ, ʪʘʢ ʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ, ʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʨʘʟʚʠʪʠʷ. ɺʳʩʦʢʘʷ ʥʘʛʨʫʟʢʘ ʦʪʤʝʯʘʝʪʩʷ ʚ ʎʝʣʠʥʥʦʤ ʨʘʡʦʥʝ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʠʟ-

ʟʘ ʟʥʘʯʠʪʝʣʴʥʦʡ ʜʦʣʠ ʨʘʩʧʘʭʘʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ. ʉʨʝʜʥʷʷ ʥʘʛʨʫʟʢʘ ï ʚ 

ɿʘʨʠʥʩʢʦʤ, ʂʦʩʠʭʠʥʩʢʦʤ, ʊʘʣʴʤʝʥʩʢʦʤ, ʏʝʨʝʧʘʥʦʚʩʢʦʤ ʠ ʇʘʚʣʦʚʩʢʦʤ 

ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʨʘʡʦʥʘʭ. ɺ ʮʝʣʦʤ ʵʪʠ ʨʘʡʦʥʳ ʚʳʜʝʣʷʶʪʩʷ ʠʥʪʝʥʩʠʚʥʳʤ 

ʨʘʟʚʠʪʠʝʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʦʪʨʘʩʣʠ, ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʩʪʝʧʝʥʴ 

ʟʘʩʝʣʝʥʥʦʩʪʠ ʠ ʪʨʘʥʩʧʦʨʪʥʦʡ ʦʩʚʦʝʥʥʦʩʪʠ. ʅʠʟʢʘʷ ʥʘʛʨʫʟʢʘ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ 

ʊʘʰʪʘʛʦʣʴʩʢʦʛʦ, ɽʣʴʮʦʚʩʢʦʛʦ, ʊʨʦʠʮʢʦʛʦ, ɻʫʨʴʝʚʩʢʦʛʦ, ʅʦʚʦʢʫʟʥʝʮʢʦʛʦ, 

ʊʦʛʫʣʴʩʢʦʛʦ, ɹʝʣʦʚʩʢʦʛʦ, ʇʝʨʚʦʤʘʡʩʢʦʛʦ ʠ ʂʳʪʤʘʥʦʚʩʢʦʛʦ ʤʫʥʠʮʠʧʘʣʴʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ (ʄʆ). ʅʝʢʦʪʦʨʳʤ ʠʟ ʥʠʭ ʧʨʠʩʚʦʝʥʘ ʥʠʟʢʘʷ ʩʪʝʧʝʥʴ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʦʮʝʥʢʝ ʧʦʜʣʝʞʘʣʠ ʥʘʠʤʝʥʝʝ 

ʦʩʚʦʝʥʥʳʝ ʯʘʩʪʠ ʨʘʡʦʥʦʚ (ʚ ʅʦʚʦʢʫʟʥʝʮʢʦʤ, ɹʝʣʦʚʩʢʦʤ ʠ ʇʝʨʚʦʤʘʡʩʢʦʤ ʄʆ). 

ʆʯʝʥʴ ʥʠʟʢʘʷ ʥʘʛʨʫʟʢʘ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʉʦʣʪʦʥʩʢʦʤ, ʄʘʩʣʷʥʠʥʩʢʦʤ, 

ʐʝʣʘʙʦʣʠʭʠʥʩʢʦʤ ʠ ɿʘʣʝʩʦʚʩʢʦʤ ʨʘʡʦʥʘʭ.  

ʇʦ ʜʦʣʝ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʩʪʨʫʢʪʫʨʝ ʢʦʩʚʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʦʪʤʝʯʘʶʪʩʷ 

ʩʫʝɦʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ. ʅʘʧʨʠʤʝʨ, ʚ ʎʝʣʠʥʥʦʤ, ɽʣʴʮʦʚʩʢʦʤ, ɿʘʨʠʥʩʢʦʤ ʠ 

ʂʳʪʤʘʥʦʚʩʢʦʤ ʨʘʡʦʥʘʭ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʣʠʜʠʨʫʝʪ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʘʷ 

ʦʪʨʘʩʣʴ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʣʝʩʦʟʘʛʦʪʦʚʠʪʝʣʴʥʘʷ. ɺ ʇʝʨʚʦʤʘʡʩʢʦʤ, ʊʘʣʴʤʝʥʩʢʦʤ 

ʨʘʡʦʥʘʭ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʠ ʄʘʩʣʷʥʠʥʩʢʦʤ ʨʘʡʦʥʝ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ 

ʧʨʝʦʙʣʘʜʘʝʪ ʜʦʣʝʚʦʝ ʫʯʘʩʪʠʝ ʪʨʘʥʩʧʦʨʪʘ ʚ ʩʦʚʦʢʫʧʥʦʡ ʥʘʛʨʫʟʢʝ. ʇʨʦʤʳʰʣʝʥʥʳʝ 

ʚʠʜʳ ʢʦʩʚʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ ʠʤʝʶʪ ʚʳʩʦʢʫʶ ʜʦʣʶ ʚ ʧʨʝʜʝʣʘʭ ʅʦʚʦʢʫʟʥʝʮʢʦʛʦ, 
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ʇʨʦʢʦʧʴʝʚʩʢʦʛʦ ʨʘʡʦʥʦʚ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʏʝʨʝʧʘʥʦʚʩʢʦʛʦ, 

ʄʘʩʣʷʥʠʥʩʢʦʛʦ ʨʘʡʦʥʦʚ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ.  

 
 

 
ʈʠʩʫʥʦʢ 7 ï ʈʘʥʞʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʙʘʩʩʝʡʥʘ ʨ. ʏʫʤʳʰ ʧʦ ʩʦʚʦʢʫʧʥʦʡ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʥʘʛʨʫʟʢʝ ʩ ʫʯʝʪʦʤ ʧʨʷʤʳʭ ʠ ʢʦʩʚʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ 

ɺ ʮʝʣʦʤ ʩʦʚʦʢʫʧʥʘʷ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʧʨʷʤʦʛʦ ʠ 

ʢʦʩʚʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʦʪʨʘʞʘʝʪ ʩʣʦʞʠʚʰʫʶʩʷ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʩʠʪʫʘʮʠʶ ʩ 

ʧʠʢʦʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʂʝʤʝʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʇʦ ʢʦʩʚʝʥʥʳʤ 

ʚʦʟʜʝʡʩʪʚʠʷʤ ʚʳʜʝʣʷʝʪʩʷ ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ ï 60 %. ɺʢʣʘʜ ʂʝʤʝʨʦʚʩʢʦʡ ʠ 

ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʝʡ ʩʦʩʪʘʚʣʷʝʪ 30 % ʠ 10 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ɺʳʚʦʜ 

ɻʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨ. ʏʫʤʳʰ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʝʥʜʝʥʮʠʝʡ 

ʫʤʝʥʴʰʝʥʠ ̫ʦʙʲʝʤʦʚ ʛʦʜʦʚʦʛʦ ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʪʦʢʘ ʚ ʤʥʦʛʦʣʝʪʥʝʡ ʜʠʥʘʤʠʢʝ 

1943-2018 ʛʛ. ʅʘʙʣʶʜʘʝʪʩʷ ʫʤʝʥʴʰʝʥʠʝ ʨʝʯʥʳʭ ʨʘʩʭʦʜʦʚ ʚ ʧʝʨʠʦʜ ʧʦʣʦʚʦʜʴʷ, 

ʫʚʝʣʠʯʝʥʠʝ ï ʚ ʤʝʞʝʥ.ɹ ʇʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʜʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʤʦʛʫʪ ʙʳʪʴ 

ʩʚʷʟʘʥʳ ʩ ʟʘʨʝʛʫʣʠʨʦʚʘʥʥʦʩʪʴʶ ʩʪʦʢʘ ʨʝʢʠ ʧʫʪʝʤ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʂʘʨʘ-

ʏʫʤʳʰʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ. ɼʣʷ ʫʪʦʯʥʝʥʠʷ ʜʝʡʩʪʚʠʷ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ 

ʪʨʝʙʫʶʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

ɺ ʫʩʣʦʚʠʷʭ ʥʝʜʦʩʪʘʪʢʘ ʠʩʭʦʜʥʦʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʠ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʮʝʣʷʭ ʘʥʘʣʠʟʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʘʩʩʝʡʥʘ ʠ ʦʮʝʥʢʠ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʧʨʝʜʣʦʞʝʥ ʘʜʘʧʪʠʨʦʚʘʥʥʳʡ ʧʦʜʭʦʜ ʢ ʠʟʫʯʝʥʠʶ ʧʨʷʤʳʭ 

ʠ ʢʦʩʚʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʷʤʳʝ ʚʦʟʜʝʡʩʪʚʠʷ ʤʘʢʩʠʤʘʣʴʥʳ ʚ 

ʧʨʝʜʝʣʘʭ ʇʨʦʢʦʧʴʝʚʩʢʦʛʦ ʄʆ ʠ ʛ. ʇʨʦʢʦʧʴʝʚʩʢ ʩ ʠʟʲʷʪʠʝʤ ʜʦ 30 ʠ ʙʦʣʝʝ ʤʣʥ ʤ3 
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ʚ ʛʦʜ. ʇʦ ʢʦʩʚʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʜʦʣʠ ʚʢʣʘʜʘ ʨʘʩʧʨʝʜʝʣʠʣʠʩʴ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ ï 60 %, ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ ï 30, ʅʦʚʦʩʠʙʠʨʩʢʘʷ 

ʦʙʣʘʩʪʴ ï 10 %. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʟʚʦʣʷʶʪ ʚʳʜʝʣʠʪʴ ʧʨʦʙʣʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

ʚʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ ʢʘʢ ʥʘ ʫʨʦʚʥʝ ʦʪʜʝʣʴʥʳʭ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʪʘʢ 

ʙʘʩʩʝʡʥʘ ʚ ʮʝʣʦʤ. ʉʪʘʥʦʚʠʪʩʷ ʷʚʥʳʤ ʜʠʩʙʘʣʘʥʩ ʦʩʚʦʝʥʠʷ ʤʝʞʜʫ çʜʦʙʳʚʘʶʱʝʡè 

ʯʘʩʪʴʶ ʙʘʩʩʝʡʥʘ ï ʂʫʟʙʘʩʩʦʤ, ʠ ʘʛʨʘʨʥʦ-ʨʘʟʚʠʪʦʡ ʪʝʨʨʠʪʦʨʠʡ ʚʦʜʦʩʙʦʨʘ ï ʚ 

ʧʨʝʜʝʣʘʭ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. ʅʘʤʝʯʘʝʤʳʝ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ 

ʧʨʠʟʚʘʥʳ ʫʨʝʛʫʣʠʨʦʚʘʪʴ ʜʘʥʥʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ ʠ ʩʛʣʘʜʠʪʴ ʧʨʦʷʚʣʝʥʠʝ ʝʛʦ 

ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʚ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʙʘʩʩʝʡʥʘ ʨ. ʏʫʤʳʰ.  
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Abstract. The paper presents the results of searching for the ways to optimize water resources 

management by studying the hydrological features of the Chumysh River basin and assessing the 

anthropogenic load on the river basin through an adapted methodology. The obtained results of the 

analysis of hydrological features and ranking of the basin by the degree of anthropogenic load make 

it possible to identify the problems of economic use of the subjects and to assess the prospects for 

their further development that is the first stage in the development of measures on optimization of 

water resources management. 

Keywords: water resources management, river basin, hydrological features of Chumysh River, 

anthropogenic load. 

 

 



ˤͦ͒ͤ·͔ ͔ͪͫͯͪͫ·Σ ͎͙ͭͪ͊ͤͫͪ͊ͤ;ͤ·͔ ͍ͦ͒ͤ·͔ ͙ Ή͎͙ͦͦ͟͡;͔͙͔ͫ͟ ͔ͨͪͦ͋ͣ͡· 
 ˿ ͙͙͙͋ͪ ͙ ͔̇ͤͭͪ͊͡Έ͚ͤͦ ˢ͙͙͘  

184 

ʂ ʆʎɽʅʂɽ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ɺʆɼʅʓʍ 

ʈɽʉʋʈʉʆɺ ʊʈɸʅʉɻʈɸʅʀʏʅʓʍ ʈɽʂ ʉʊɽʇʅʆʁ ɿʆʅʓ 

ʉʠʚʦʭʠʧ ɾ.ʊ. 

ʀʥʩʪʠʪʫʪ ʩʪʝʧʠ ʋʨʆ ʈɸʅ, ʆʨʝʥʙʫʨʛ, ʫʣ. ʇʠʦʥʝʨʩʢʘʷ 11, ʈʦʩʩʠʷ 

e-mail:sivohip@mail.ru 

ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʝʥ ʩʦʧʦʩʪʘʚʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʠ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʝʢ ʩʪʝʧʥʦʡ ʟʦʥʳ (ʙʘʩʩʝʡʥʳ ʨʨ.ʋʨʘʣ ʠ 

ʀʨʪʳʰ). ʈʘʩʩʯʠʪʘʥʳ ʦʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʢʦʥʦʤʠʠ ʚʦʜʳ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʨʝʛʠʦʥʘʭ ʠ 

ʦʧʨʝʜʝʣʝʥʘ ʠʭ ʜʠʥʘʤʠʢʘ. ɼʘʥʘ ʠʥʪʝʛʨʘʣʴʥʘʷ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ çʇʘʪʪʝʨʥè, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʦʡ ʚʳʜʝʣʝʥʳ ʪʨʠ ʛʨʫʧʧʳ 

ʨʝʛʠʦʥʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ, ʩʪʝʧʥʘʷ ʟʦʥʘ, ʩʪʨʫʢʪʫʨʘ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ, 

ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʝ ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʝ 

ɺʚʝʜʝʥʠʝ  

ɺʦʜʘ ï ʤʥʦʛʦʮʝʣʝʚʦʡ ʨʝʩʫʨʩ, ʢʦʪʦʨʳʡ ʠʩʧʦʣʴʟʫʝʪʩʷ ʨʘʟʣʠʯʥʳʤʠ 

ʩʝʢʪʦʨʘʤʠ ʵʢʦʥʦʤʠʢʠ ʠ ʥʘʩʝʣʝʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʦʜʥʠʤ ʠʟ ʧʨʠʦʨʠʪʝʪʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʦʚ ʷʚʣʷʝʪʩʷ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʝ ʦʙʝʩʧʝʯʝʥʠʝ ʚʦʜʥʳʤʠ 

ʨʝʩʫʨʩʘʤʠ ʥʘʩʝʣʝʥʠʷ ʠ ʵʢʦʥʦʤʠʢʠ, ʘ ʪʘʢʞʝ ʦʭʨʘʥʘ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʵʢʦʩʠʩʪʝʤ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. ʆʪʜʝʣʴʥʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʚʦʧʨʦʩʳ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʝʢ, 

ʚʦʜʦʩʙʦʨʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʢʦʪʦʨʳʭ ʦʭʚʘʪʳʚʘʶʪ ʣʘʥʜʰʘʬʪʳ ʩʪʝʧʥʦʡ ʟʦʥʳ ʠ 

ʨʘʟʜʝʣʝʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʛʨʘʥʠʮʘʤʠ ʩʦʩʝʜʥʠʭ ʩʪʨʘʥ. ʇʨʠʤʝʨʦʤ ʧʦʜʦʙʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʷʚʣʷʝʪʩʷ ʨʦʩʩʠʡʩʢʦ-ʢʘʟʘʭʩʪʘʥʩʢʠʡ ʪʨʘʥʩʛʨʘʥʠʯʥʳʡ ʨʝʛʠʦʥ, 

ʚʢʣʶʯʘʶʱʠʡ ʩʪʝʧʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʶʛʦ-ʚʦʩʪʦʢʘ ɺʦʩʪʦʯʥʦ-ɽʚʨʦʧʝʡʩʢʦʡ 

ʨʘʚʥʠʥʳ ʠ ɿʘʧʘʜʥʦʩʠʙʠʨʩʢʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʛʦ ʩʝʢʪʦʨʘ [1]. ɼʣʷ ʨʝʢ ʩʪʝʧʥʦʡ ʟʦʥʳ 

(ʨʨ. ʋʨʘʣ, ʥʠʞʥʝʝ ʠ ʩʨʝʜʥʝʝ ʪʝʯʝʥʠʝ ʨʨ. ʊʦʙʦʣ, ʀʰʠʤ, ʀʨʪʳʰ) ʭʘʨʘʢʪʝʨʥʳ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʦʪʢʣʦʥʝʥʠʷ ʦʪ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʭ ʟʥʘʯʝʥʠʡ ʩʪʦʢʘ, ʯʪʦ ʷʚʣʷʝʪʩʷ 

ʦʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʤʦʤʝʥʪʦʚ ʧʨʠ ʦʮʝʥʢʝ ʩʦʚʨʝʤʝʥʥʦʡ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʡ 

ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʨʝʢ ʩʪʝʧʥʦʡ ʟʦʥʳ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʬʦʥʝ ʩʝʨʴʝʟʥʦʡ 

ʧʝʨʝʩʪʨʦʡʢʠ ʛʣʦʙʘʣʴʥʦʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʋʯʝʪ ʧʨʠʨʦʜʥʦʡ ʟʦʥʘʣʴʥʦʩʪʠ 

ʚ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʨʝʢ ʢʨʘʡʥʝ ʚʘʞʝʥ ʜʣʷ ʮʝʣʝʡ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʪʝʨʨʠʪʦʨʠʠ [2]. 

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʫʩʧʝʰʥʦʝ ʨʝʰʝʥʠʝ ʟʘʜʘʯ ʧʦ ʜʦʩʪʠʞʝʥʠʶ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʛʦ 

ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʷ ʚ ʨʝʛʠʦʥʘʭ ʩʪʝʧʥʦʡ ʟʦʥʳ ʩʣʦʞʥʦ ʨʝʘʣʠʟʦʚʘʪʴ ʙʝʟ ʚʥʝʜʨʝʥʠʷ 

ʧʨʦʛʨʘʤʤ ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ.  

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʚʳʷʚʣʝʥʠʝ 

ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʠ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʨʝʢ ʩʪʝʧʥʦʡ ʟʦʥʳ ʚ ʧʨʝʜʝʣʘʭ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʙʘʩʩʝʡʥʦʚ ʨʨ. ʋʨʘʣ ʠ 

ʀʨʪʳʰ.  
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ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɹʘʟʦʚʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʷʚʣʷʝʪʩʷ ʚʦʜʦʝʤʢʦʩʪʴ ʚʘʣʦʚʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ (ɺɺʇ) ʠʣʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ 

(ɺʈʇ), ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʦʪʥʦʰʝʥʠʝ ʨʘʩʭʦʜʘ ʩʚʝʞʝʡ ʚʦʜʳ ʟʘʙʠʨʘʝʤʦʡ ʠʟ 

ʠʩʪʦʯʥʠʢʘ ʚʦʜʳ ʢ ʦʙʲʝʤʫ ʧʨʦʠʟʚʝʜʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʠʣʠ ʢ ʦʙʲʝʤʫ ɺɺʇ/ɺʈʇ [3]. 

ʆʪʜʝʣʴʥʦ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʚʦʜʦʝʤʢʦʩʪʠ ʚ ʨʘʟʨʝʟʝ ʢʨʫʧʥʦʛʦ ʦʪʨʘʩʣʝʚʦʛʦ 

ʚʦʜʦʧʦʪʨʝʙʠʪʝʣʷ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʨʝʛʠʦʥʘʭ ï ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ. ʂʨʦʤʝ ʪʦʛʦ, 

ʧʨʦʚʝʜʝʥ ʨʘʩʯʝʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʦʜʦʦʙʦʨʦʪʘ (ʦʪʥʦʰʝʥʠʝ ʦʙʲʝʤʘ ʦʙʦʨʦʪʥʦʛʦ ʠ 

ʧʦʚʪʦʨʥʦ-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʢ ʚʘʣʦʚʦʤʫ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʶ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʥʫʞʜʳ, %). 

ʀʥʪʝʛʨʘʣʴʥʘʷ ʦʮʝʥʢʘ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ 

ʠʩʩʣʝʜʫʝʤʳʭ ʨʝʛʠʦʥʘʭ ʧʨʦʚʝʜʝʥʘ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ï ʜʦʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʩʚʝʞʝʡ ʚʦʜʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʥʫʞʜʳ (%) ʚ ʚʘʣʦʚʦʤ 

ʚʦʧʦʪʨʝʙʣʝʥʠʠ; ʜʦʣʷ ʧʦʪʝʨʴ ʚʦʜʳ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʚ ʦʙʲʝʤʝ 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʘʭ (%); ʚʦʜʦʝʤʢʦʩʪʴ ɺʈʇ (ʤ3/ʪʳʩ. ʨʫʙ.); 

ʚʦʜʦʝʤʢʦʩʪʴ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ (ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦ) (ʤ3/ʪʳʩ. ʨʫʙ.); ʟʘʙʦʨ ʚʦʜʳ 

ʩ/ʭ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ, ʤ3/ʯʝʣ. ɼʣʷ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʨʘʥʞʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥ 

ʥʝʧʘʨʘʤʝʪʨʠʯʝʩʢʠʡ ʤʝʪʦʜ ʤʥʦʛʦʤʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ï ʤʝʪʦʜ çʇʘʪʪʝʨʥè (PATTERN) 

[4]. 

ɸʣʛʦʨʠʪʤ ʠʥʪʝʛʨʘʣʴʥʦʡ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʠʢʠ çʇʘʪʪʝʨʥè ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʵʪʘʧʳ: 

1. ɺʳʙʦʨ ʠ ʨʘʩʯʝʪ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ɺ ʩʚʷʟʠ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʨʘʟʣʠʯʠʷʤʠ, ʨʘʩʯʝʪ 

ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʦʚʦʜʠʣʩʷ ʦʪʜʝʣʴʥʦ ʜʣʷ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ 

ʦʪʜʝʣʴʥʦ ʜʣʷ ʨʝʛʠʦʥʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ.  

2. ʉʦʩʪʘʚʣʝʥʠʝ ʠʪʦʛʦʚʦʡ ʩʚʦʜʥʦʡ ʪʘʙʣʠʮʳ ʦʩʥʦʚʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʨʝʛʠʦʥʘʭ.  

3. ʆʧʨʝʜʝʣʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦ ʢʘʞʜʦʤʫ ʧʦʢʘʟʘʪʝʣʶ, ʩ 

ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʠʚʝʜʝʥʠʝʤ ʦʩʪʘʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢ ʵʪʦʤʫ ʟʥʘʯʝʥʠʶ: 

P=Xn/Xmax, ʛʜʝ Xn ï ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʜʣʷ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʛʠʦʥʘ, Xmax ï 

ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʜʘʥʥʦʤ ʨʷʜʫ ʧʦʢʘʟʘʪʝʣʝʡ.   

4. ʆʧʨʝʜʝʣʝʥʠʝ ʠʪʦʛʦʚʦʡ ʩʫʤʤʳ ʨʘʥʞʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ - ×p=P1+P2+P3+P4+P5. 

5. ʈʘʩʯʝʪ ʠʪʦʛʦʚʳʭ ʨʘʥʛʦʚ ï ʂɻ  - ʥʠʟʢʠʡ, ʩʨʝʜʥʠʡ ʠ ʚʳʩʦʢʠʡ, ʥʘ ʦʩʥʦʚʝ 

ʢʦʪʦʨʳʭ ʚʳʜʝʣʝʥʦ 3 ʛʨʫʧʧʳ ʨʝʛʠʦʥʦʚ ʧʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɺ ʮʝʣʦʤ, ʩ ʫʯʝʪʦʤ ʩʥʠʞʝʥʠʷ ʦʙʲʝʤʦʚ ʠʩʧʦʣʴʟʫʝʤʦʡ ʚʦʜʳ ʠ ʩʦʢʨʘʱʝʥʠʷ 

ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʜʦʩʪʘʪʦʯʥʦʡ ʦʧʪʠʤʘʣʴʥʦʤ 

ʘʥʪʨʦʧʦʛʝʥʥʦʤ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʨʝʢ ʩʪʝʧʥʦʡ ʟʦʥʳ. ɺʤʝʩʪʝ ʩ ʪʝʤ, 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʤʥʦʛʦʣʝʪʥʠʝ ʢʦʣʝʙʘʥʠʷ ʩʪʦʢʘ ʨʝʢ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʘ 

ʪʘʢʞʝ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʠʭ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦ-ʧʨʝʞʥʝʤʫ ʘʢʪʫʘʣʠʟʠʨʫʶʪ 
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ʧʨʦʙʣʝʤʳ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ɼʠʥʘʤʠʢʘ 

ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠʤʝʝʪ ʢʣʶʯʝʚʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʨʝʛʠʦʥʘʭ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʙʘʩʩʝʡʥʦʚ ʨʨ. ʋʨʘʣ 

ʠ ʀʨʪʳʰ. ʅʘʯʠʥʘʷ ʩ 1990-ʭ ʛʛ. ʚʦ ʚʩʝʭ ʨʝʛʠʦʥʘʭ ʥʘʙʣʶʜʘʣʦʩʴ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʩʦʢʨʘʱʝʥʠʝ ʦʙʲʝʤʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʝʞʝʡ ʚʦʜʳ ʥʘ ʨʘʟʣʠʯʥʳʝ ʥʫʞʜʳ. ɺ ʠʪʦʛʝ, 

ʢ ʥʘʩʪʦʷʱʝʤʫ ʚʨʝʤʝʥʠ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʦʩʩʠʡʩʢʠʭ ʨʝʛʠʦʥʦʚ (ʢʨʦʤʝ ʆʤʩʢʦʡ 

ʦʙʣʘʩʪʠ), ʦʩʥʦʚʥʘʷ ʜʦʣʷ ʚ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ 

ʩʝʢʪʦʨ ï ʦʪ 47% ʚ ʂʫʨʛʘʥʩʢʦʡ ʜʦ 88% ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʷʭ. ɼʣʷ ʦʪʜʝʣʴʥʳʭ 

ʨʝʛʠʦʥʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ (ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ, ʇʘʚʣʦʜʘʨʩʢʘʷ ʦʙʣʘʩʪʠ) 

ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʥʦ ʧʨʝʦʙʣʘʜʘʥʠʝ ʚ ʩʪʨʫʢʪʫʨʝ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʟʘʙʦʨʘ ʚʦʜʳ ʥʘ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʥʫʞʜʳ. ɺ ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ, ʇʘʚʣʦʜʘʨʩʢʦʡ ʠ 

ɸʪʳʨʘʫʩʢʦʡ ʦʙʣʘʩʪʷʭ ʩʦʭʨʘʥʷʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ (ʙʦʣʝʝ 30%) ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʦʜʳ ʥʘ ʥʫʞʜʳ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ.  

ɺ ɺʦʜʥʦʡ ʩʪʨʘʪʝʛʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚʦʜʥʦ-ʨʝʩʫʨʩʥʘʷ 

ʩʦʩʪʘʚʣʷʶʱʘʷ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʦʮʝʥʠʚʘʝʪʩʷ ʠʥʪʝʛʨʘʣʴʥʳʤ 

ʧʦʢʘʟʘʪʝʣʝʤ ʚʦʜʦʝʤʢʦʩʪʴʶ ʚʘʣʦʚʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ (ʨʝʛʠʦʥʘʣʴʥʦʛʦ) ʧʨʦʜʫʢʪʘ. ɺ 

ʮʝʣʦʤ, ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚʦʜʦʝʤʢʦʩʪʴ ʙʦʣʴʰʠʥʩʪʚʘ ʨʦʩʩʠʡʩʢʠʭ ʨʝʛʠʦʥʦʚ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪʩʷ ʠ ʧʨʠʙʣʠʞʘʝʪʩʷ ʢ ʧʦʨʦʛʦʚʳʤ ʟʥʘʯʝʥʠʷʤ (1,4 ʤ3/ʪʳʩ. ʨʫʙ. 

ï ʮʝʣʝʚʦʡ ʧʦʨʦʛ ʢ 2025 ʛʦʜʫ).   

ʉʦʛʣʘʩʥʦ ʧʨʦʚʝʜʝʥʥʳʤ ʨʘʩʯʝʪʘʤ, ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʨʘʟʨʝʟʝ ʥʠʟʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʦʝʤʢʦʩʪʠ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʂʫʨʛʘʥʩʢʦʡ (0,30 ʤ3/ʪʳʩ. ʨʫʙ.) ʠ ʆʤʩʢʦʡ 

ʦʙʣʘʩʪʝʡ (0,36 ʤ3/ʪʳʩ. ʨʫʙ.) ʚ ʧʨʝʜʝʣʘʭ ʨʦʩʩʠʡʩʢʦʛʦ ʫʯʘʩʪʢʘ ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ 

ʙʘʩʩʝʡʥʘ ʨ. ʀʨʪʳʰ; ʠʟ ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʨʝʛʠʦʥʦʚ ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ 

ɸʪʳʨʘʫʩʢʫʶ (0,28 ʤ3/ʪʳʩ. ʨʫʙ.), ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʫʶ (0,34 ʤ3/ʪʳʩ. ʨʫʙ.) ʠ 

ʂʦʩʪʘʥʘʡʩʢʫʶ (0,35 ʤ3/ʪʳʩ. ʨʫʙ.) ʦʙʣʘʩʪʠ. ʅʠʟʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʦʜʦʝʤʢʦʩʪʠ ɺʈʇ 

ʜʘʥʥʳʭ ʨʝʛʠʦʥʦʚ ʦʙʫʩʣʦʚʣʝʥʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʤ ʩʝʢʪʦʨʝ ʤʝʥʝʝ ʚʦʜʦʝʤʢʠʭ ʦʪʨʘʩʣʝʡ - ʥʝʬʪʝʧʝʨʝʨʘʙʦʪʢʘ, 

ʭʠʤʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠ ʤʘʰʠʥʦʩʪʨʦʝʥʠʝ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʚʝʣʠʯʠʥʳ 

ʚʦʜʦʝʤʢʦʩʪʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʦʪʤʝʯʘʪʁʩʷ ʚ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ ï 

1,70 ʤ3/ʪʳʩ. ʨʫʙ. ʠ ʚ ʇʘʚʣʦʜʘʨʩʢʦʡ ʦʙʣʘʩʪʠ ï 10,12 ʤ3/ʪʳʩ. ʨʫʙ., ʜʣʷ ʢʦʪʦʨʳʭ 

ʭʘʨʘʢʪʝʨʥʦ ʨʘʟʚʠʪʠʝ ʧʨʝʜʧʨʠʷʪʠʡ ʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ, ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʦʛʦ ʠ 

ʥʝʬʪʝʭʠʤʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʦʚ. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 30 ʣʝʪ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʝʛʠʦʥʦʚ 

ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʝʢ ʨʦʩʩʠʡʩʢʦ-ʢʘʟʘʭʩʪʘʥʩʢʦʛʦ ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʩʝʢʪʦʨʘ 

ʧʨʦʠʟʦʰʣʠ ʟʘʤʝʪʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʦʢʘʟʘʪʝʣʷʭ ʵʢʦʥʦʤʠʠ ʚʦʜʳ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ 

ʫʚʝʣʠʯʝʥʠʠ ʜʦʣʠ ʦʙʦʨʦʪʥʦʛʦ ʠ ʧʦʚʪʦʨʥʦ-ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʚ 

ʚʘʣʦʚʦʤ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʠ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʥʫʞʜʳ [5]. ʅʘʠʙʦʣʝʝ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʦʥʦʤʠʠ ʚʦʜʳ ʦʪʤʝʯʝʥ ʜʣʷ ʚʦʜʥʦʛʦ ʩʝʢʪʦʨʘ 

ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʨʝʛʠʦʥʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ (ʙʘʩʩʝʡʥ ʨ. ʀʨʪʳʰ) ï 

ʦʪ 13% ʚ ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʠ ʜʦ 26 ʠ 28% ʚ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ 

ʠ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʷʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ɺ ʧʨʝʜʝʣʘʭ ʨʦʩʩʠʡʩʢʠʭ ʨʝʛʠʦʥʦʚ ʨʦʩʪ 

ʤʝʥʝʝ ʟʥʘʯʠʪʝʣʴʥʳʡ ï ʦʪ 3% ʚ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʦʙʣʘʩʪʠ ʜʦ 12% ʚ ʆʤʩʢʦʡ ʠ 14% 
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ʚ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʷʭ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʜʦʩʪʠʞʝʥʠʝʤ ʧʨʘʢʪʠʯʝʩʢʠ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʜʦʣʠ ʦʙʦʨʦʪʥʦʡ ʚʦʜʳ ʚ ʦʙʱʝʡ ʩʪʨʫʢʪʫʨʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʳ.  

ʅʝʩʤʦʪʨʷ ʥʘ ʩʫʱʝʩʪʚʝʥʥʳʡ ʨʦʩʪ ʧʦʢʘʟʘʪʝʣʝʡ ʵʢʦʥʦʤʠʠ ʚʦʜʳ ʟʘ ʧʦʩʣʝʜʥʠʝ 

ʜʝʩʷʪʠʣʝʪʠʷ, ʚ ʠʩʩʣʝʜʫʝʤʳʭ ʨʝʛʠʦʥʘʭ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʙʘʩʩʝʡʥʦʚ ʩʦʭʨʘʥʷʝʪʩʷ 

ʟʥʘʯʠʪʝʣʴʥʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʧʦ ʢʦʵʬʬʠʮʠʝʥʪʫ ʚʦʜʦʦʙʦʨʦʪʘ (ʂʦʙ), ʢʦʪʦʨʳʡ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʠʤ ʧʦʢʘʟʘʪʝʣʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʳ ʚ 

ʦʪʨʘʩʣʷʭ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʨʠʩʫʥʦʢ 1).  

 
ɼʦʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʚʝʞʝʡ ʚʦʜʳ, %:  

1- ʩʝʣʴʩʢʦʝ ʭʦʟʷʡʩʪʚʦ; 2 - ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʳʡ ʩʝʢʪʦʨ; 3 ï ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʩʝʢʪʦʨ 

ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʘ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʜʦʦʙʦʨʦʪʘ (%) ʚ 

ʨʝʛʠʦʥʘʭ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʙʘʩʩʝʡʥʦʚ ʨʨ. ʋʨʘʣ ʠ ʀʨʪʳʰ  

ʄʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʜʘʥʥʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʘʛʨʘʨʥʳʭ ʠ 

ʘʛʨʘʨʥʦ-ʠʥʜʫʩʪʨʠʘʣʴʥʳʭ ʨʝʛʠʦʥʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ï ʚ ɿʘʧʘʜʥʦ-

ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʠ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʷʭ 30,8% ʠ 50,6% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʂʦʙ (>90%) ʦʪʤʝʯʘʶʪʩʷ ʚ ʠʥʜʫʩʪʨʠʘʣʴʥʦ ʨʘʟʚʠʪʳʭ 

ʨʝʛʠʦʥʘʭ (ʦʙʨʘʙʘʪʳʚʘʶʱʘʷ ʠ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʘʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ) ï ʆʤʩʢʘʷ ʠ 

ʏʝʣʷʙʠʥʩʢʘʷ ʦʙʣʘʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ; ɸʢʪʶʙʠʥʩʢʘʷ ʠ ʂʦʩʪʘʥʘʡʩʢʘʷ 

ʦʙʣʘʩʪʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ. ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʧʦʚʳʰʝʥʠʷ ʂʦʙ ʠʤʝʝʪ 

ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʚ ʦʪʥʦʰʝʥʠʠ ʵʢʦʥʦʤʠʠ ʩʚʝʞʝʡ ʚʦʜʳ, ʥʦ ʠ ʜʣʷ 

ʨʝʟʢʦʛʦ ʫʤʝʥʴʰʝʥʠʷ ʦʙʲʝʤʦʚ ʩʙʨʦʩʦʚ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʚʦʜ, 

ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ 

ʜʝʛʨʘʜʘʮʠʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ [6].  

ɸʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʴ ʚ ʨʘʟʨʝʟʝ ʢʨʫʧʥʳʭ ʦʪʨʘʩʣʝʚʳʭ 
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ʚʦʜʦʧʦʪʨʝʙʠʪʝʣʝʡ [7]. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʩʝʣʴʩʢʦʤ ʭʦʟʷʡʩʪʚʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʤʥʦʛʦ ʥʠʞʝ, ʯʝʤ ʚ ʜʨʫʛʠʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʩʝʢʪʦʨʘʭ ʵʢʦʥʦʤʠʢʠ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʦʜʥʦʡ ʠʟ ʢʣʶʯʝʚʳʭ ʤʝʨ ʫʣʫʯʰʝʥʠʷ 

ʧʦʢʘʟʘʪʝʣʝʡ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ̫ ʚʣʷʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ 

ʚʦʜʦʝʤʢʦʩʪʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʦʨʦʰʘʝʤʦʛʦ ʟʝʤʣʝʜʝʣʠʷ. 

ʈʘʩʯʝʪ ʧʦʪʨʝʙʣʝʥʠʷ ʚʦʜʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ 

(ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʦ) ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʚʳʩʦʢʠʭ ʧʦʢʘʟʘʪʝʣʷʭ ʚʦʜʦʝʤʢʦʩʪʠ ʜʘʥʥʦʡ 

ʦʪʨʘʩʣʠ ʚ ʨʝʛʠʦʥʘʭ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ ʩ ʪʨʘʜʠʮʠʦʥʥʦ ʚʳʩʦʢʦʡ ʜʦʣʝʡ 

ʦʨʦʰʘʝʤʦʛʦ ʟʝʤʣʝʜʝʣʠʷ (ʇʘʚʣʦʜʘʨʩʢʘʷ, ɸʪʳʨʘʫʩʢʘʷ, ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʠ 

ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʦʙʣʘʩʪʠ) ʠ ʆʤʩʢʘʷ ʦʙʣʘʩʪʴ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

ɺʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʚʦʜʦʝʤʢʦʩʪʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʜʘʥʥʳʭ 

ʨʝʛʠʦʥʘʭ, ʤʦʛʫʪ ʙʳʪʴ ʦʙʫʩʣʦʚʣʝʥʳ ʦʙʱʠʤ ʩʥʠʞʝʥʠʝʤ ʧʣʦʜʦʨʦʜʠʷ ʦʨʦʰʘʝʤʳʭ 

ʟʝʤʝʣʴ ʠ ʫʭʫʜʰʝʥʠʝʤ ʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ [7]. 

ɺ ʮʝʣʦʤ, ʚ ʧʨʝʜʝʣʘʭ ʠʩʩʣʝʜʫʝʤʳʭ ʙʘʩʩʝʡʥʦʚ ʣʠʰʴ ʥʝʩʢʦʣʴʢʦ ʨʝʛʠʦʥʦʚ 

ʠʣʣʶʩʪʨʠʨʫʝʪ ʫʩʪʦʡʯʠʚʳʡ ʨʦʩʪ ʟʘʙʦʨʘ ʚʦʜʳ ʥʘ ʥʫʞʜʳ ʦʨʦʰʝʥʠʷ ï ʧʦ ʩʨʘʚʥʝʥʠʶ 

ʩ 2005 ʛʦʜʦʤ ʥʘ 39% ʚʳʨʦʩʣʠ ʦʙʲʝʤʳ ʟʘʙʦʨʘ ʚʦʜʳ ʚ ʂʦʩʪʘʥʘʡʩʢʦʡ ʠ ʥʘ 42% ʚ 

ʇʘʚʣʦʜʘʨʩʢʦʡ ʦʙʣʘʩʪʷʭ (ʪʘʙʣʠʮʘ 1). ɺ ʦʩʪʘʣʴʥʳʭ ʨʝʛʠʦʥʘʭ ʦʪʤʝʯʘʝʪʩʷ 

ʩʦʢʨʘʱʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʳ ʥʘ ʥʫʞʜʳ ʦʨʦʰʝʥʠʷ. ʄʘʢʩʠʤʘʣʴʥʦ ʩʦʢʨʘʪʠʣʩʷ 

ʟʘʙʦʨ ʚʦʜʳ (ʥʘʯʠʥʘʷ ʩ 2005 ʛʦʜʘ) ʚ ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʠ ɸʢʪʶʙʠʥʩʢʦʡ 

ʦʙʣʘʩʪʷʭ ï ʚ 14 ʨʘʟ ʠ 6 ʨʘʟ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʦ, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠ ʚ ʵʪʠʭ 

ʨʝʛʠʦʥʘʭ ʦʪʤʝʯʘʝʪʩʷ ʩʪʘʙʠʣʠʟʘʮʠʷ ʠʣʠ ʜʘʞʝ ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʳ ʥʘ ʥʫʞʜʳ ʦʨʦʰʝʥʠʷ.  

ʊʘʙʣʠʮʘ 1 ï ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʦʜʳ ʥʘ ʦʨʦʰʝʥʠʝ (ʤʣʥ ʤ3) ʠ ʜʦʣʷ ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ 

ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʚʦʜʳ (%) ʚ ʨʝʛʠʦʥʘʭ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʙʘʩʩʝʡʥʦʚ ʨʨ. ʋʨʘʣ ʠ ʀʨʪʳʰ 

(ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ) 
ʈʝʛʠʦʥʳ 2005 2010 2015 2020 

ʤʣʥ ʤ3 % ʤʣʥ ʤ3 % ʤʣʥ ʤ3 % ʤʣʥ ʤ3 % 

ɸʪʳʨʘʫʩʢʘʷ 67,0 28,4 87,0 31,8 70,0 33,0 40,0 19,5 

ɸʢʪʶʙʠʥʩʢʘʷ 108,0 58,1 35,0 14,1 32,0 10,2 17,0 10,7 

ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ 120,0 22,9 126,0 23,9 196,0 35,7 134,0 29,5 

ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ 293,0 47,0 20,0 4,4 10,0 2,9 20,0 5,5 

ʂʦʩʪʘʥʘʡʩʢʘʷ 8,0 9,8 9,0 12,3 14,0 16,5 13,0 14,9 

ʇʘʚʣʦʜʘʨʩʢʘʷ 167,0 7,3 231,0 7,8 276,0 8,9 286 9,2 

ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ 4,0 7,7 3,0 5,4 2,0 3,9 2,0 0,8 

 

ʉʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʪʘʙʠʣʠʟʘʮʠʶ ʦʙʲʝʤʦʚ ʟʘʙʦʨʘ ʚʦʜʳ ʜʣʷ 

ʦʨʦʰʘʝʤʦʛʦ ʟʝʤʣʝʜʝʣʠʷ ʦʢʘʟʳʚʘʝʪ ʰʠʨʦʢʦʝ ʚʥʝʜʨʝʥʠʝ ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ï ʚ ʯʘʩʪʥʦʩʪʠ ʤʝʪʦʜʦʚ ʜʦʞʜʝʚʘʥʠʷ ʠ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ. 

ɼʦʞʜʝʚʘʥʠʝ, ʢʘʢ ʦʜʠʥ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʧʦʣʠʚʘ, ʘʢʪʠʚʥʦ 

ʚʥʝʜʨʷʝʪʩʷ ʚ ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʨʝʛʠʦʥʘʭ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʙʘʩʩʝʡʥʦʚ ʩʪʝʧʥʦʡ ʟʦʥʳ. 

ʄʘʢʩʠʤʘʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʧʣʦʱʘʜʠ ʦʨʦʰʘʝʤʳʭ ʟʝʤʝʣʴ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʜʦʞʜʝʚʘʥʠʷ ʦʪʤʝʯʘʝʪʩʷ ʚ ʇʘʚʣʦʜʘʨʩʢʦʡ (ʩ 41,2 ʪʳʩ. ʛʘ ʚ 2016 ʛ. ʜʦ 76,3 ʪʳʩ. ʛʘ ʚ 

2020 ʛ. ʠʣʠ ʥʘ 47%), ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ (ʩ 1,8 ʜʦ 2,6 ʪʳʩ. ʛʘ ʠʣʠ ʥʘ 31%) ʠ 
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ɺʦʩʪʦʯʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ (ʩ 7,8 ʜʦ 9,2 ʪʳʩ. ʛʘ ʠʣʠ ʥʘ 17%) ʦʙʣʘʩʪʷʭ. ɺ 

ɸʪʳʨʘʫʩʢʦʡ ʦʙʣʘʩʪʠ ʰʠʨʦʢʦ ʚʥʝʜʨʷʝʪʩʷ ʤʝʪʦʜ ʢʘʧʝʣʴʥʦʛʦ ʦʨʦʰʝʥʠʷ, 

ʧʨʠʤʝʥʝʥʠʝ ʢʦʪʦʨʦʛʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʜʣʷ ʪʝʨʨʠʪʦʨʠʡ ʩ ʥʝʜʦʩʪʘʪʦʯʥʳʤ 

ʫʚʣʘʞʥʝʥʠʝʤ - ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʧʣʦʱʘʜʴ ʟʝʤʝʣʴ, ʧʦʣʠʪʳʭ ʜʘʥʥʳʤ ʤʝʪʦʜʦʤ, 

ʫʚʝʣʠʯʠʣʘʩʴ ʩ 1,9 ʜʦ 3,0 ʪʳʩ. ʛʘ (37%). ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʚʥʝʜʨʝʥʠʝ 

ʚʦʜʦʩʙʝʨʝʛʘʶʱʠʭ ʩʧʦʩʦʙʦʚ ʧʦʣʠʚʘ, ʙʦʣʴʰʠʥʩʪʚʦ ʨʝʛʠʦʥʦʚ ʠʩʩʣʝʜʫʝʤʳʭ 

ʙʘʩʩʝʡʥʦʚ ʧʦ-ʧʨʝʞʥʝʤʫ ʥʝ ʚʳʧʦʣʥʷʶʪ ʦʨʦʩʠʪʝʣʴʥʳʭ ʥʦʨʤ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ.  

ʂʨʦʤʝ ʨʝʛʫʣʷʨʥʦʛʦ ʦʨʦʰʝʥʠʷ, ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʦʪʜʝʣʴʥʳʭ 

ʨʝʛʠʦʥʘʭ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʙʘʩʩʝʡʥʦʚ ʨʨ. ʋʨʘʣ ʠ ʀʨʪʳʰ ʠʤʝʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʪʘʣʳʭ ʚʦʜ ʜʣʷ ʚʝʩʝʥʥʝʛʦ ʫʚʣʘʞʥʝʥʠʷ ʧʦʯʚʳ ʚʦʜʘʤʠ ʤʝʩʪʥʦʛʦ ʩʪʦʢʘ. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʧʣʦʱʘʜʠ ʟʝʤʝʣʴ ʣʠʤʘʥʥʦʛʦ ʦʨʦʰʝʥʠʷ ʦʪʤʝʯʘʶʪʩʷ ʚ ʙʘʩʩʝʡʥʝ 

ʨ.ʋʨʘʣ ï ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ ʦʙʣʘʩʪʴ (256 ʪʳʩ. ʛʘ), ɸʢʪʶʙʠʥʩʢʘʷ ʦʙʣʘʩʪʴ 

(103,9 ʪʳʩ. ʛʘ), ʘ ʪʘʢʞʝ ʚ ʂʦʩʪʘʥʘʡʩʢʦʡ ʦʙʣʘʩʪʠ (ʙʘʩʩʝʡʥ ʨʨ. ʊʦʙʦʣ, ʊʦʨʛʘʡ) ï 

104,3 ʪʳʩ. ʛʘ. ɺ ʦʩʥʦʚʥʦʤ, ʟʝʤʣʠ ʣʠʤʘʥʥʦʛʦ ʦʨʦʰʝʥʠʷ ʠʩʧʦʣʴʟʫʶʪʩʷ ʢʘʢ 

ʩʝʥʦʢʦʩʥʳʝ ʠʣʠ ʧʘʩʪʙʠʱʥʳʝ ʫʛʦʜʴʷ. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 

ʜʣʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ ʩʦʭʨʘʥʷʝʪʩʷ ʥʠʟʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ ʟʝʤʝʣʴ ʣʠʤʘʥʥʦʛʦ 

ʦʨʦʰʝʥʠʷ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʨʘʟʨʫʰʝʥʠʝʤ ʠʥʞʝʥʝʨʥʳʭ ʩʠʩʪʝʤ.   

ʉ ʫʯʝʪʦʤ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʧʝʮʠʬʠʢʠ ʩʪʨʫʢʪʫʨʳ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ, 

ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʢʦʤʧʣʝʢʩʥʦʡ ʨʝʡʪʠʥʛʦʚʦʡ ʦʮʝʥʢʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʙʘʩʩʝʡʥʘʭ ʨʨ. 

ʋʨʘʣ ʠ ʀʨʪʳʰ (ʪʘʙʣʠʮʘ 2).   

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʥʪʝʛʨʘʣʴʥʦʛʦ ʨʘʥʞʠʨʦʚʘʥʠʷ ʚʳʜʝʣʝʥʦ 3 ʛʨʫʧʧʳ ʨʝʛʠʦʥʦʚ, 

ʦʪʣʠʯʘʶʱʠʭʩʷ ʨʘʟʥʳʤ ʫʨʦʚʥʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. 

ɿʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʨʝʛʠʦʥʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʵʢʦʥʦʤʠʠ 

ʚʦʜʳ (ʈʝʩʧʫʙʣʠʢʘ ɹʘʰʢʦʨʪʦʩʪʘʥ, ʏʝʣʷʙʠʥʩʢʘʷ ʦʙʣʘʩʪʴ, ɸʢʪʶʙʠʥʩʢʘʷ, 

ʂʦʩʪʘʥʘʡʩʢʘʷ ʦʙʣʘʩʪʠ); ʨʝʛʠʦʥʳ ʩ ʚʳʩʦʢʦʡ ʜʦʣʝʡ ʵʥʝʨʛʦ- ʠ ʚʦʜʦʝʤʢʠʭ ʦʪʨʘʩʣʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʠʥʪʝʥʩʠʚʥʳʤ ʨʘʟʚʠʪʠʝʤ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʬʦʨʤʠʨʫʶʪ ʛʨʫʧʧʫ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʵʬʬʝʢʪʠʚʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ (ʇʘʚʣʦʜʘʨʩʢʘʷ, ɿʘʧʘʜʥʦ-ʂʘʟʘʭʩʪʘʥʩʢʘʷ, ʆʨʝʥʙʫʨʛʩʢʘʷ, ʂʫʨʛʘʥʩʢʘʷ 

ʦʙʣʘʩʪʠ). 

ɺr ʚʦʜʳ  

ʅʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, 

ʦ ʪʦʤ, ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʝʛʠʦʥʦʚ ʠʩʩʣʝʜʫʝʤʳʭ ʙʘʩʩʝʡʥʦʚ 

ʜʦʩʪʘʪʦʯʥʦ ʫʩʧʝʰʥʦ ʨʝʰʘʶʪʩʷ ʟʘʜʘʯʠ ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʦʩʩʠʡʩʢʠʭ 

ʨʝʛʠʦʥʦʚ ʢʦʵʬʬʠʮʠʝʥʪ ʚʦʜʦʦʙʦʨʦʪʘ (ʂʦʙ) ʜʦʩʪʠʛ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ 

(ʈʝʩʧʫʙʣʠʢʘ ɹʘʰʢʦʨʪʦʩʪʘʥ, ʂʫʨʛʘʥʩʢʘʷ, ʏʝʣʷʙʠʥʩʢʘʷ, ʆʤʩʢʘʷ ʦʙʣʘʩʪʠ), 

ʫʣʫʯʰʠʣʘʩʴ ʩʠʪʫʘʮʠʷ ʩ ʚʦʜʦʝʤʢʦʩʪʴʶ ɺʈʇ (ʂʫʨʛʘʥʩʢʘʷ, ʆʤʩʢʘʷ ʦʙʣʘʩʪʠ). ʊʘʢʞʝ 

ʧʨʦʠʟʦʰʣʦ ʫʤʝʥʴʰʝʥʠʝ ʜʦʣʠ ʧʦʪʝʨʴ ʚʦʜʳ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ ʚ ʦʙʲʝʤʝ 

ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ (ʆʨʝʥʙʫʨʛʩʢʘʷ ʦʙʣʘʩʪʴ, ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ, 

ʈʝʩʧʫʙʣʠʢʘ ɹʘʰʢʦʨʪʦʩʪʘʥ), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʥʠʞʝʥʠʠ ʦʙʲʝʤʦʚ ʧʦʪʝʨʴ 
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190 

ʚʦʜʳ ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʷʭ ʚʦʜʦʧʨʦʚʦʜʥʳʭ ʩʝʪʝʡ ʠ ʩʦʢʨʘʱʝʥʠʠ ʧʦʪʝʨʴ ʚʦʜʳ ʠʟ-ʟʘ 

ʙʝʟʫʯʝʪʥʦʛʦ ʧʦʪʨʝʙʣʝʥʠʷ. ɺ ʨʷʜʝ ʢʘʟʘʭʩʪʘʥʩʢʠʭ ʦʙʣʘʩʪʝʡ (ɸʢʪʶʙʠʥʩʢʘʷ, 

ʂʦʩʪʘʥʘʡʩʢʘʷ ʦʙʣʘʩʪʠ) ʂʦʙ ʪʘʢʞʝ ʜʦʩʪʠʛ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ (ʙʦʣʝʝ 90%), ʥʦ 

ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʝʛʠʦʥʦʚ ʫʨʦʚʝʥʴ ʵʢʦʥʦʤʠʠ ʩʚʝʞʝʡ ʚʦʜʳ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʮʠʢʣʘʭ ʝʱʝ ʜʦʩʪʘʪʦʯʥʦ ʥʠʟʢʠʡ. ʂʨʦʤʝ ʪʦʛʦ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʨʝʛʠʦʥʦʚ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ (ʢʨʦʤʝ ʂʦʩʪʘʥʘʡʩʢʦʡ ʠ ʉʝʚʝʨʦ-ʂʘʟʘʭʩʪʘʥʩʢʦʡ ʦʙʣʘʩʪʝʡ) ʩʦʭʨʘʥʷʝʪʩʷ 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʚʦʜʦʝʤʢʦʩʪʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ.  

ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʩʦʭʨʘʥʝʥʠʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʨʘʟʣʠʯʠʡ ʚ 

ʧʦʢʘʟʘʪʝʣʷʭ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʯʪʦ ʚ ʫʩʣʦʚʠʷʭ 

ʜʝʣʝʥʠʷ ʩʪʦʢʘ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʝʢ ʠʛʨʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʨʝʰʝʥʠʷ 

ʟʘʜʘʯ ʧʦ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦʤʫ ʚʦʜʦʦʙʝʩʧʝʯʝʥʠʶ ʥʘʩʝʣʝʥʠʷ ʠ ʵʢʦʥʦʤʠʢʠ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʟʘ ʩʯʝʪ ʛʨʘʥʪʘ ʈʦʩʩʠʡʩʢʦʛʦ ʥʘʫʯʥʦʛʦ ʬʦʥʜʘ ˉ 22-27-00239. 
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TO ASSESS THE EFFICIENCY OF THE USE OF WATER RESOURCES OF 

TRANSBOUNDARY RIVERS OF THE STEPPE ZONE 

Sivokhip Zh.T. 

Institute of Steppe of UB RAS 

e-mail:sivohip@mail.ru 

Abstract. A comparative analysis of the regional specifics of the effective use of water resources of 

transboundary rivers of the steppe zone (basins of the Ural and Irtysh Rivers) was carried out. The 

main indicators of water saving in the studied regions are calculated and their dynamics are 

determined. An integral assessment of the efficiency of water resources use using the ñPatternò 

method is given, on the basis of which three groups of regions are identified. 

Keywords: water resources, steppe zone, water consumption structure, guaranteed water supply  
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1 

ʊʘʙʣʠʮʘ 2 ï ʀʥʪʝʛʨʘʣʴʥʦʝ ʨʘʥʞʠʨʦʚʘʥʠʝ ʨʝʛʠʦʥʦʚ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʙʘʩʩʝʡʥʦʚ ʨʨ. ʋʨʘʣ ʠ ʀʨʪʳʰ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʵʬʬʝʢʪʠʚʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ (ʀʉʇʩʚ ï ʜʦʣʷ ʠʩʧʦʣʴʟʦʚʘʥʥʦʡ ʩʚʝʞʝʡ ʚʦʜʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ ʥʫʞʜʳ (%); ɺʈʇ ï ʚʦʜʦʝʤʢʦʩʪʴ ʚʘʣʦʚʦʛʦ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʤ3/ʪʳʩ. ʨʫʙ.; ʇɺʊ ï ʜʦʣʷ ʧʦʪʝʨʠ ʚʦʜʳ ʧʨʠ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ, %; ɺʉʍ - ʚʦʜʦʝʤʢʦʩʪʴ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʤ3/ʪʳʩ. ʨʫʙ.; 

ɿɺʉʍ - ɿʘʙʦʨ ʚʦʜʳ ʩ/ʭ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ, ʤ3/ʯʝʣ.) 
ʈʝʛʠʦʥʳ ʀʉʇʩʚ ʈʘʥʛ ɺʈʇ ʈʘʥʛ ʇɺʊ ʈʘʥʛ ɺʉʍ Pʘʥʛ ɿɺʉʍ ʈʘʥʛ ×ʈ ʂ3 

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ 

ʈʝʩʧʫʙʣʠʢʘ ɹʘʰʢʦʨʪʦʩʪʘʥ 7,20 0,21 0,59 0,35 6,64 0,24 0,06 0,03 1,30 0,19 1,02 ʚʳʩʦʢʠʡ 

ʆʨʝʥʙʫʨʛʩʢʘʷ 33,80 1,00 1,70 1,00 2,57 0,09 0,17 0,10 5,90 0,86 3,04 ʥʠʟʢʠʡ 

ʏʝʣʷʙʠʥʩʢʘʷ 6,20 0,18 0,50 0,29 10,15 0,36 0,04 0,02 2,10 0,30 1,17 ʚʳʩʦʢʠʡ 

ʂʫʨʛʘʥʩʢʘʷ 7,60 0,22 0,30 0,18 28,06 1,00 0,03 0,02 6,90 1,00 2,42 ʥʠʟʢʠʡ 

ʆʤʩʢʘʷ 5,20 0,15 0,36 0,21 13,27 0,47 1,78 1,00 2,40 0,35 2,19 ʥʠʟʢʠʡ 

ʅʦʚʦʩʠʙʠʨʩʢʘʷ 30,80 0,91 0,57 0,34 8,75 0,31 0,11 0,06 3,10 0,45 2,07 ʥʠʟʢʠʡ 

ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ 20,20 0,60 0,84 0,49 5,14 0,18 0,98 0,55 1,40 0,20 2,03 ʥʠʟʢʠʡ 

ʈʝʩʧʫʙʣʠʢʘ ʂʘʟʘʭʩʪʘʥ 

ɸʪʳʨʘʫʩʢʘʷ 27,90 0,40 0,28 0,03 17,75 0,91 9,92 0,71 114,40 0,09 2,14 ʥʠʟʢʠʡ 

ɿʘʧ. ʂʘʟʘʭʩʪʘʥʩʢʘʷ 69,20 1,00 1,14 0,11 19,43 1,00 1,71 0,12 26,30 0,02 2,26 ʥʠʟʢʠʡ 

ɸʢʪʶʙʠʥʩʢʘʷ 6,30 0,09 1,01 0,10 3,11 0,16 1,05 0,08 21,00 0,02 0,44 ʚʳʩʦʢʠʡ 

ʂʦʩʪʘʥʘʡʩʢʘʷ 6,30 0,09 0,35 0,03 9,88 0,51 0,30 0,02 17,10 0,01 0,67 ʚʳʩʦʢʠʡ 

ʉʝʚ. ʂʘʟʘʭʩʪʘʥʩʢʘʷ 49,40 0,71 0,34 0,03 1,69 0,09 0,03 0,00 9,00 0,01 0,84 ʚʳʩʦʢʠʡ 

ʇʘʚʣʦʜʘʨʩʢʘʷ 34,30 0,50 10,12 1,00 0,72 0,04 13,91 1,00 380,0 1,00 2,82 ʥʠʟʢʠʡ 

ɺʦʩʪ. ʂʘʟʘʭʩʪʘʥʩʢʘʷ 29,10 0,42 1,34 0,13 13,02 0,67 4,51 0,32 236,30 0,18 1,72 ʩʨʝʜʥʠʡ 
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ʉʝʢʮʠʷ 5 
ʈɸʎʀʆʅɸʃʔʅʆɽ ʇʈʀʈʆɼʆʇʆʃʔɿʆɺɸʅʀɽ ʀ 

ʆʍʈɸʅɸ ʆʂʈʋɾɸʖʑɽʁ ʉʈɽɼʓ, 

ʕʂʆʃʆɻʀʏɽʉʂʀʁ ʄʆʅʀʊʆʈʀʅɻ 

ʇʈʀʈʆɼʅʓʍ ʀ ʇʈʀʈʆɼʅʆ-ʊɽʍʅʆɻɽʅʅʓʍ 

ʂʆʄʇʃɽʂʉʆɺ 

ɻɽʆʕʂʆʃʆɻʀʏɽʉʂɸʗ ʆʎɽʅʂɸ ʉʆʉʊʆʗʅʀʗ ʊɽʍʅʆɻɽʅʅʆ-

ʅɸɻʈʋɾɽʅʅʓʍ ʇʈʀɻʆʈʆɼʅʓʍ ʈɸʁʆʅʆɺ  

ɻ. ʐɽʃɽʍʆɺ ʀ ɻ. ʀʈʂʋʊʉʂ 

ɸʤʦʩʦʚʘ ɸ.ɸ.1, ʇʨʦʩʝʢʠʥ ʉ.ʅ.1,2, ʏʫʙʘʨʦʚ ɺ.ʄ.1, ʄʘʣʴʮʝʚ ɸ.ʉ.3 

1ʀʥʩʪʠʪʫʪ ʛʝʦʭʠʤʠʠ ʠʤ. ɸ.ʇ. ɺʠʥʦʛʨʘʜʦʚʘ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 
2ʀʨʢʫʪʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 

 ʀʥʩʪʠʪʫʪ ʟʝʤʥʦʡ ʢʦʨʳ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 

e-mail: alena_amosova@mail.ru 

ɸʥʥʦʪʘʮʠʷ. ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʫʨʦʚʥʷ ʧʳʣʝʚʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ 

ʘʪʤʦʩʬʝʨʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʛʦʨʦʜʥʳʭ ʨʘʡʦʥʦʚ ʛ. ʐʝʣʝʭʦʚʘ ʠ ʛ. ʀʨʢʫʪʩʢʘ ʧʦ ʜʘʥʥʳʤ 

ʩʥʝʛʦʛʝʦʭʠʤʠʯʝʩʢʦʡ ʩʲʝʤʢʠ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʦʙʨʘʟʮʦʚ 

ʭʚʦʠ ʩʦʩʥʳ ʠ ʧʦʯʚ ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʪʝʨʨʠʪʦʨʠʠ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʟʘʛʨʷʟʥʝʥʥʦʡ ʚʳʙʨʦʩʘʤʠ ʘʣʶʤʠʥʠʝʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʪʝʧʣʦʵʥʝʨʛʝʪʠʢʠ. ɸʥʘʣʠʟ ʧʳʣʝʚʦʡ 

ʥʘʛʨʫʟʢʠ ʟʘ 2015, 2020 ʠ 2021 ʛʦʜʘ ʚʳʷʚʠʣ ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ ʩʨʝʜʥʝʡ ʧʳʣʝʚʦʡ ʥʘʛʨʫʟʢʠ 

ʜʣʷ ʠʟʫʯʘʝʤʳʭ ʪʝʭʥʦʛʝʥʥʦ-ʥʘʛʨʫʞʝʥʥʳʭ ʧʨʠʛʦʨʦʜʥʳʭ ʨʘʡʦʥʦʚ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ 

ʦʨʝʦʣʦʚ ʧʦʚʳʰʝʥʥʦʡ ʟʘʧʳʣʝʥʥʦʩʪʠ ʚ ʨʘʡʦʥʘʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʩʦʭʨʘʥʷʝʪʩʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʚʝʨʜʳʡ ʦʩʘʜʦʢ ʩʥʝʛʦʚʦʛʦ ʧʦʢʨʦʚʘ, ʧʨʦʤʳʰʣʝʥʥʳʝ ʠ ʞʠʣʳʝ ʨʘʡʦʥʳ 

ʛʦʨʦʜʦʚ, ʪʝʭʥʦʛʝʥʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ, ʘʣʶʤʠʥʠʝʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʄʦʥʠʪʦʨʠʥʛ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʨʠʦʙʨʝʪʘʝʪ ʚʩʝ ʙʦʣʴʰʫʶ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ. 

ʆʩʦʙʫʶ ʨʦʣʴ ʚ ʛʝʦʭʠʤʠʯʝʩʢʦʤ ʤʦʥʠʪʦʨʠʥʛʝ ʠ ʦʮʝʥʢʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʛʦʨʦʜʦʚ ʦʪʚʦʜʠʪʩʷ ʠʟʫʯʝʥʠʶ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ, ʢʦʪʦʨʳʝ ʚ ʩʧʠʩʢʝ ʧʨʠʦʨʠʪʝʪʥʳʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʟʘʥʠʤʘʶʪ 

ʦʜʥʦ ʠʟ ʚʝʜʫʱʠʭ ʧʦʣʦʞʝʥʠʡ. ʇʨʠ ʧʨʦʚʝʜʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ 

ʦʮʝʥʢʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʝʩʪʝʩʪʚʝʥʥʳʝ ʧʣʘʥʰʝʪʳ-ʥʘʢʦʧʠʪʝʣʠ ʧʳʣʝʘʵʨʦʟʦʣʴʥʳʭ ʚʳʙʨʦʩʦʚ. ʉʥʝʛʦʚʦʡ 

ʧʦʢʨʦʚ ʷʚʣʷʝʪʩʷ ʧʨʠʨʦʜʥʳʤ ʩʦʨʙʝʥʪʦʤ ʘʪʤʦʩʬʝʨʥʳʭ ʧʳʣʝʚʳʭ ʯʘʩʪʠʮ ʠ 

ʭʨʘʥʠʪʝʣʝʤ ʠʥʬʦʨʤʘʮʠʠ ʦ ʩʝʟʦʥʥʦʤ ʪʝʭʥʦʛʝʥʥʦʤ ʟʘʛʨʷʟʥʝʥʠʠ, ʢʦʪʦʨʦʝ ʥʝ ʚʩʝʛʜʘ 

ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʧʦʯʚʝʥʥʦʤ ʧʦʢʨʦʚʝ [1]. ɺʘʞʥʦʡ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ ʧʨʠ 

ʠʟʫʯʝʥʠʠ ʪʚʝʨʜʦʡ (ʧʳʣʝʚʦʡ) ʩʦʩʪʘʚʣʷʶʱʝʡ ʩʥʝʛʦʚʦʛʦ ʧʦʢʨʦʚʘ ʷʚʣʷʝʪʩʷ 

ʦʧʨʝʜʝʣʝʥʠʝ ʝʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩ ʮʝʣʴʶ ʦʮʝʥʢʠ ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ 

ʠʩʩʣʝʜʫʝʤʳʝ ʪʝʨʨʠʪʦʨʠʠ. ʇʨʠ ʵʪʦʤ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʦ ʧʨʠʤʝʥʝʥʠʝ 

ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʢʦʪʦʨʳʝ ʥʝ ʪʨʝʙʫʶʪ ʙʦʣʴʰʦʡ ʥʘʚʝʩʢʠ ʘʥʘʣʠʟʠʨʫʝʤʦʛʦ 

ʤʘʪʝʨʠʘʣʘ, ʧʦʩʢʦʣʴʢʫ ʤʘʩʩʘ ʦʙʨʘʟʮʦʚ ʪʚʝʨʜʦʛʦ ʦʩʘʜʢʘ ʩʥʝʛʦʚʦʛʦ ʧʦʢʨʦʚʘ ʚ 

:%20alena_amosova@mail.ru
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ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʥʝ ʧʨʝʚʳʰʘʝʪ 100 ʤʛ. ɸʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʥʝ ʪʦʣʴʢʦ 

ʦʪʨʘʞʘʶʪ ʩʦʩʪʦʷʥʠʝ ʚʦʟʜʫʭʘ, ʥʦ ʠ ʷʚʣʷʶʪʩʷ ʩʦʩʪʘʚʣʷʶʱʝʡ ʙʘʣʘʥʩʘ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ, ʦʢʘʟʳʚʘʷ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ [2]. ʇʨʠʤʝʥʝʥʠʝ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʤʘʪʨʠʮ, ʚ ʯʘʩʪʥʦʩʪʠ, ʭʚʦʠ ʩʦʩʥʳ, 

ʜʣʷ ʦʮʝʥʢʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦʣʣʶʪʘʥʪʦʚ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ 

ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ [3]. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʦʮʝʥʢʘ ʩʦʚʨʝʤʝʥʥʦʛʦ ʫʨʦʚʥʷ ʠ ʩʦʩʪʘʚʘ ʧʳʣʝʚʦʛʦ 

ʟʘʛʨʷʟʥʝʥʠʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʨʠʛʦʨʦʜʥʳʭ ʨʘʡʦʥʦʚ ʛ. ʐʝʣʝʭʦʚʘ ʠ ʛ. ʀʨʢʫʪʩʢʘ, 

ʤʦʥʠʪʦʨʠʥʛ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʠʤʝʥʝʝ ʟʘʛʨʷʟʥʝʥʥʳʭ ʨʘʡʦʥʦʚ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ 

ʚʣʠʷʥʠʷ ʪʝʭʥʦʛʝʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʩʥʝʛʦʛʝʦʭʠʤʠʯʝʩʢʦʡ 

ʩʲʝʤʢʠ, ʘ ʪʘʢʞʝ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʟʫʯʝʥʠʷ ʩʦʩʪʘʚʘ ʦʙʨʘʟʮʦʚ ʭʚʦʠ ʩʦʩʥʳ ʠ ʧʦʯʚ 

ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʳʤ ʤʝʪʦʜʘʤ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʣʩʷ ʩʥʝʛʦʚʦʡ ʧʦʢʨʦʚ (ʦʙʨʘʟʮʳ ʪʚʝʨʜʦʡ ʬʘʟʳ 

ʩʥʝʛʦʚʦʛʦ ʧʦʢʨʦʚʘ ʠ ʩʥʝʛʦʚʦʡ ʚʦʜʳ), ʦʙʨʘʟʮʳ ʭʚʦʠ ʩʦʩʥʳ ʠ ʧʦʯʚ 

ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʀʨʢʫʪʩʢʦʡ ʦʙʣʘʩʪʠ: ʛ. ʀʨʢʫʪʩʢʘ, ʛ. ʐʝʣʝʭʦʚʘ, ʘ 

ʪʘʢʞʝ ʠʭ ʧʨʠʛʦʨʦʜʦʚ, ʛʜʝ ʫʨʦʚʝʥʴ ʟʘʛʨʷʟʥʝʥʠʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ ʜʦʣʛʦʝ 

ʚʨʝʤʷ ʦʩʪʘʝʪʩʷ ʥʘ ʦʯʝʥʴ ʚʳʩʦʢʦʤ ʫʨʦʚʥʝ. ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʨʘʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʟʘʛʨʷʟʥʝʥʠʝ ʩʥʝʛʦʚʦʛʦ ʧʦʢʨʦʚʘ 

ʧʨʠʛʦʨʦʜʦʚ ʛ. ʀʨʢʫʪʩʢʘ ʠ ʛ. ʐʝʣʝʭʦʚʘ ʦʢʘʟʳʚʘʶʪ ʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʝ 

ʧʨʝʜʧʨʠʷʪʠʷ (ʀʨʢʫʪʩʢʠʡ ʘʣʶʤʠʥʠʝʚʳʡ ʟʘʚʦʜ ʀʨʢɸɿ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʢʦʪʦʨʦʛʦ 
ʥʘʭʦʜʷʪʩʷ ʪʝʧʣʦʵʣʝʢʪʨʦʮʝʥʪʨʘʣʴ, ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ ʧʨʦʠʟʚʦʜʩʪʚʫ ʢʘʙʝʣʷ ʠ 

ʢʨʝʤʥʠʷ), ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ (ʅʦʚʦ-ʀʨʢʫʪʩʢʘʷ ʊʕʎ), ʘʚʪʦʪʨʘʥʩʧʦʨʪ 

ʠ ʯʘʩʪʥʳʡ ʩʝʢʪʦʨ. 

ʉʭʝʤʘ ʦʪʙʦʨʘ ʧʨʦʙ ʙʳʣʘ ʩʦʩʪʘʚʣʝʥʘ ʩ ʫʯʝʪʦʤ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ, ʚʢʣʶʯʘʷ ʨʦʟʫ ʚʝʪʨʦʚ (ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʝ ʠ ʶʛʦ-

ʚʦʩʪʦʯʥʳʝ ʚʝʪʨʘ), ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʨʝʣʴʝʬʘ 

ʤʝʩʪʥʦʩʪʠ. ʉʭʝʤʘ ʦʪʙʦʨʘ ʧʨʝʜʩʪʘʚʣʷʣʘ ʩʦʙʦʡ ʧʨʷʤʦʫʛʦʣʴʥʠʢ, ʦʭʚʘʪʳʚʘʶʱʠʡ 

ʚʦʩʪʦʯʥʫʶ ʯʘʩʪʴ ʩ. ɹʘʢʣʘʰʠ, ʛ. ʐʝʣʝʭʦʚʘ, ʜ. ʆʣʭʠ, ʶʞʥʫʶ ʯʘʩʪʴ ʩ. ʉʤʦʣʝʥʱʠʥʘ, 

ʶʞʥʫʶ ʯʘʩʪʴ ʛ. ʀʨʢʫʪʩʢʘ, ʨ.ʧ. ʄʘʨʢʦʚʘ, ʚʢʣʶʯʘʷ ʤʠʢʨʦʨʘʡʦʥʳ ʉʝʨʛʠʝʚ ʇʦʩʘʜ, 

ʅʠʢʦʣʦʚ ʇʦʩʘʜ, ɹʝʨʝʟʦʚʳʡ ʠ ʀʟʫʤʨʫʜʥʳʡ, ʘ ʪʘʢʞʝ ʩʘʜʦʚʦʜʯʝʩʢʠʝ (ʉʅʊ) ʠ 

ʜʘʯʥʳʝ (ɼʅʊ) ʥʝʢʦʤʤʝʨʯʝʩʢʠʝ ʪʦʚʘʨʠʱʝʩʪʚʘ (ʨʠʩ. 1). 
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ʈʠʩʫʥʦʢ 1 ï ʆʙʟʦʨʥʘʷ ʢʘʨʪʘ-ʩʭʝʤʘ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʉʥʝʛʦʛʝʦʭʠʤʠʯʝʩʢʘʷ ʩʲʝʤʢʘ ʧʨʦʚʦʜʠʣʘʩʴ ʚ ʢʦʥʮʝ ʬʝʚʨʘʣʷ ʠ ʥʘʯʘʣʝ ʤʘʨʪʘ 

ʧʝʨʝʜ ʥʘʯʘʣʦʤ ʧʦʜʪʘʠʚʘʥʠʷ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʬʦʥʦʚʳʭ ʩʦʜʝʨʞʘʥʠʡ ʵʣʝʤʝʥʪʦʚ 

ʥʝʩʢʦʣʴʢʦ ʧʨʦʙ ʙʳʣʠ ʦʪʦʙʨʘʥʳ ʟʘ ʧʨʝʜʝʣʘʤʠ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ 15 ʢʤ ʦʪ 

ʠʩʪʦʯʥʠʢʦʚ ʚʳʙʨʦʩʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ, ʠʜʝʥʪʠʯʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠʩʪʦʯʥʠʢʘ 

ʚʳʙʨʦʩʦʚ ʧʦ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʛʝʦʣʦʛʠʯʝʩʢʦʤʫ ʩʪʨʦʝʥʠʶ, ʨʝʣʴʝʬʫ ʠ 

ʧʦʯʚʝʥʥʦʤʫ ʧʦʢʨʦʚʫ. ʇʨʦʙʦʧʦʜʛʦʪʦʚʢʫ ʥʘʯʠʥʘʣʠ ʩ ʪʘʷʥʠʷ ʩʥʝʛʘ ʧʨʠ ʢʦʤʥʘʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ, ʟʘʪʝʤ ʧʨʦʚʦʜʠʣʠ ʬʠʣʴʪʨʦʚʘʥʠʝ ʪʘʣʦʡ ʚʦʜʳ ʩ ʦʪʩʘʩʳʚʘʥʠʝʤ ʯʝʨʝʟ 

ʬʠʣʴʪʨ ʪʠʧʘ çʩʠʥʷʷ ʣʝʥʪʘè, ʢʦʪʦʨʳʡ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʙʳʣ ʧʨʦʩʫʰʝʥ ʚ 

ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʫ ʠ ʚʟʚʝʰʝʥ ʜʦ ʧʦʩʪʦʷʥʥʦʛʦ ʚʝʩʘ, ʟʘʪʝʤ ʬʠʣʴʪʨ ʚʤʝʩʪʝ ʩ 

ʪʚʝʨʜʳʤ ʦʩʘʜʢʦʤ ʩʥʦʚʘ ʚʳʩʫʰʠʚʘʣʩʷ ʠ ʚʟʚʝʰʠʚʘʣʩʷ. ʈʘʟʥʠʮʘ ʚ ʤʘʩʩʝ ʬʠʣʴʪʨʘ ʜʦ 

ʠ ʧʦʩʣʝ ʬʠʣʴʪʨʦʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʘ ʤʘʩʩʫ ʧʳʣʠ ʚ ʧʨʦʙʝ.  

ʉʙʦʨ ʦʙʨʘʟʮʦʚ ʭʚʦʠ ʩʦʩʥʳ ʧʨʦʚʦʜʠʣʠ ʚ ʢʦʥʮʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ 

(ʘʚʛʫʩʪ). ʇʨʦʠʟʚʦʜʠʣʩʷ ʦʪʙʦʨ ʭʚʦʠ ʚʪʦʨʦʛʦ ʛʦʜʘ ʩ ʧʷʪʠ ʤʦʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ. 

ʆʙʨʘʟʮʳ ʧʨʦʩʫʰʠʚʘʣʠ ʚ ʩʫʰʠʣʴʥʦʤ ʰʢʘʬʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 80 ÁC, ʟʘʪʝʤ 

ʠʟʤʝʣʴʯʘʣʠ. ʇʨʦʙʳ ʧʦʯʚ ʦʪʙʠʨʘʣʠʩʴ ʠʟ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʦʯʠʱʝʥʥʦʛʦ ʦʪ ʚʝʨʭʥʝʛʦ 

ʜʝʨʥʦʚʦʛʦ ʩʣʦʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʠʥʪʝʨʚʘʣʘ 0-10 ʩʤ, ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʥʘʢʘʧʣʠʚʘʶʱʝʛʦ ʧʨʦʜʫʢʪʳ ʪʝʭʥʦʛʝʥʝʟʘ. ʄʘʩʩʘ ʦʙʲʝʜʠʥʝʥʥʦʡ ʧʨʦʙʳ ʩʦʩʪʘʚʣʷʣʘ 

ʥʝ ʤʝʥʝʝ 1 ʢʛ. ʇʨʦʙʦʧʦʜʛʦʪʦʚʢʘ ʚʢʣʶʯʘʣʘ ʧʨʦʩʫʰʠʚʘʥʠʝ ʧʨʠ ʢʦʤʥʘʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʜʦ ʚʦʟʜʫʰʥʦ-ʩʫʭʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʫʜʘʣʝʥʠʝ ʚʢʣʶʯʝʥʠʡ (ʢʘʤʥʠ, ʢʦʨʥʠ, 

ʩʪʝʢʣʦ ʠ ʪ.ʧ.), ʧʨʦʩʝʠʚʘʥʠʝ ʯʝʨʝʟ ʩʠʪʦ ʩ ʜʠʘʤʝʪʨʦʤ ʦʪʚʝʨʩʪʠʡ 1 ʤʤ ʠ ʠʩʪʠʨʘʥʠʝ. 

ɸʥʘʣʠʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʎʝʥʪʨʦʚ ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ çʀʟʦʪʦʧʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡè ʀɻʍ ʉʆ ʈɸʅ ʠ çɻʝʦʜʠʥʘʤʠʢʘ ʠ ʛʝʦʭʨʦʥʦʣʦʛʠʷè ʀɿʂ ʉʆ ʈɸʅ 
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[4, 5]. ʆʧʨʝʜʝʣʝʥʠʝ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚ, ʪʚʝʨʜʦʛʦ ʦʩʘʜʢʘ ʩʥʝʛʦʚʦʛʦ 

ʧʦʢʨʦʚʘ ʠ ʭʚʦʠ ʩʦʩʥʳ ʚʳʧʦʣʥʷʣʦʩʴ ʢʦʤʧʣʝʢʩʦʤ ʤʝʪʦʜʦʚ: ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʷ ʩ 

ʠʥʜʫʢʪʠʚʥʦ-ʩʚʷʟʘʥʥʦʡ ʧʣʘʟʤʦʡ, ʚʦʣʥʦʜʠʩʧʝʨʩʠʦʥʥʳʡ ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʳʡ 

ʘʥʘʣʠʟ, ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʳʡ ʘʥʘʣʠʟ ʩ ʧʦʣʥʳʤ ʚʥʝʰʥʠʤ ʦʪʨʘʞʝʥʠʝʤ, 

ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʘʷ ʩʧʝʢʪʨʦʤʝʪʨʠʷ, ʘʪʦʤʥʦ-ʵʤʠʩʩʠʦʥʥʘʷ ʩʧʝʢʪʨʦʤʝʪʨʠʷ, 

ʩʧʝʢʪʨʦʬʦʪʦʤʝʪʨʠʷ, ʧʦʪʝʥʮʠʦʤʝʪʨʠʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʩʥʝʛʦʚʦʡ ʚʦʜʳ ʧʨʦʚʦʜʠʣʠʩʴ 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ, ʘ ʪʘʢʞʝ ʤʝʪʦʜʠʢʦʡ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʠʠ ʩ 

ʠʥʜʫʢʪʠʚʥʦ-ʩʚʷʟʘʥʥʦʡ ʧʣʘʟʤʦʡ. ɼʘʣʴʥʝʡʰʘʷ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʧʨʦʚʦʜʠʣʘʩʴ ʩ 

ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤ Microsoft Excel ʠ Statistica, ʨʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʝʡ 

ʦʩʫʱʝʩʪʚʣʷʣʩʷ ʥʘ ʫʨʦʚʥʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʙʘʟʘʤʠ ʜʘʥʥʳʭ 

(PostgreSQL/PostGIS). ʌʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ ʙʳʣ ʚʳʧʦʣʥʝʥ ʚ ʧʨʦʛʨʘʤʤʥʦʤ ʧʘʢʝʪʝ 

ʜʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ Statistica, ʢʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ʚʳʧʦʣʥʷʣʩʷ ʧʨʠ 

ʧʦʤʦʱʠ ʥʘʜʩʪʨʦʡʢʠ çClusterè ʜʣʷ Microsoft Excel. ʂʘʨʪʳ ʠ ʢʘʨʪʳ-ʩʭʝʤʳ ʙʳʣʠ 

ʧʦʜʛʦʪʦʚʣʝʥʳ ʚ ʧʨʦʛʨʘʤʤʝ QGIS.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

ʇʦ ʜʘʥʥʳʤ ʧʨʦʚʝʜʝʥʥʳʭ ʧʣʦʱʘʜʥʳʭ ʩʥʝʛʦʚʳʭ ʩʲʝʤʦʢ ʚʝʣʠʯʠʥʘ 

ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʧʳʣʝʚʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ 2015 ʛʦʜʫ 

ʚʘʨʴʠʨʦʚʘʣʘ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 8,4 ʜʦ 263 ʤʛ/(ʤ2Ĭʩʫʪ), ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʠʟʢʦʡ ʠ 

ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ, ʥʝʦʧʘʩʥʦʤʫ ʠ ʫʤʝʨʝʥʥʦ-ʦʧʘʩʥʦʤʫ ʫʨʦʚʥʶ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ. ʉʦʜʝʨʞʘʥʠʝ ʧʳʣʝʚʳʭ ʯʘʩʪʠʮ ʚ ʩʥʝʛʦʚʳʭ 

ʧʨʦʙʘʭ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚʘʨʴʠʨʫʝʪ ʚ ʰʠʨʦʢʠʭ ʧʨʝʜʝʣʘʭ. ɺʳʩʦʢʠʝ 

ʟʥʘʯʝʥʠʷ ʧʳʣʝʚʦʡ ʥʘʛʨʫʟʢʠ ʥʘʙʣʶʜʘʶʪʩʷ ʚʙʣʠʟʠ ʀʨʢɸɿʘ ʠ ʅʦʚʦ-ʀʨʢʫʪʩʢʦʡ 

ʊʕʎ ʠ ʜʘʣʝʝ ʩʥʠʞʘʶʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʨʘʩʩʪʦʷʥʠʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʨʦʟʳ ʚʝʪʨʦʚ 

(ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʝ ʠ ʶʛʦ-ʚʦʩʪʦʯʥʳʝ ʚʝʪʨʘ) [6]. ɺʝʣʠʯʠʥʘ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ 

ʧʳʣʝʚʦʡ ʥʘʛʨʫʟʢʠ ʚ 2020 ʛ. ʠʟʤʝʥʷʣʘʩʴ ʚ ʜʠʘʧʘʟʦʥʝ ʦʪ 2,2 ʜʦ 333 ʤʛ/(ʤ2Ĭʩʫʪ), ʯʪʦ 

ʪʘʢʞʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʥʝʦʧʘʩʥʦʤʫ ʠ ʫʤʝʨʝʥʥʦ-ʦʧʘʩʥʦʤʫ ʫʨʦʚʥʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʦʧʘʩʥʦʩʪʠ (ʥʠʟʢʘʷ ʠ ʩʨʝʜʥʷʷ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ). ʆʜʥʘʢʦ ʩʨʝʜʥʷʷ ʚʝʣʠʯʠʥʘ 

ʧʳʣʝʚʦʡ ʥʘʛʨʫʟʢʠ ʧʨʝʚʳʰʘʝʪ ʬʦʥʦʚʳʝ ʟʥʘʯʝʥʠʷ (6,5 ʤʛ/ʤ2Ĭʩʫʪ ʜʣʷ 2015 ʛʦʜʘ ʠ 

8 ʤʛ/ʤ2Ĭʩʫʪ ʜʣʷ 2020 ʠ 2021 ʛʛ.) ʦʪ 17 (2021) ʜʦ 41 (2015) ʠ 42 (2020) ʨʘʟ. ɺ 2021 ʛ. 

ʚʝʣʠʯʠʥʘ ʩʨʝʜʥʝʩʫʪʦʯʥʦʡ ʧʳʣʝʚʦʡ ʥʘʛʨʫʟʢʠ ʥʝ ʧʨʝʚʳʰʘʣʘ ʛʨʘʥʠʮʫ, 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ ʥʠʟʢʦʡ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʥʝʦʧʘʩʥʦʤʫ ʫʨʦʚʥʶ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ, ʤʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʩʪʘʚʠʣʦ 133 

ʤʛ/(ʤ2Ĭʩʫʪ). ɸʥʘʣʠʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʳʣʝʚʦʡ 

ʥʘʛʨʫʟʢʠ ʟʘ ʪʨʠ ʛʦʜʘ ʜʝʤʦʥʩʪʨʠʨʫʝʪ ʪʝʥʜʝʥʮʠʶ ʩʥʠʞʝʥʠʷ ʩʨʝʜʥʝʡ ʧʳʣʝʚʦʡ 

ʥʘʛʨʫʟʢʠ ʥʘ ʠʟʫʯʘʝʤʫʶ ʪʝʨʨʠʪʦʨʠʶ, ʦʜʥʘʢʦ ʩʦʭʨʘʥʷʝʪʩʷ ʬʦʨʤʠʨʦʚʘʥʠʝ ʦʨʝʦʣʦʚ 

ʧʦʚʳʰʝʥʥʦʡ ʟʘʧʳʣʝʥʥʦʩʪʠ ʚ ʨʘʡʦʥʘʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ. 
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ʈʠʩʫʥʦʢ 2 ï ʈʝʟʫʣʴʪʘʪʳ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʦʙʨʘʟʮʦʚ ʩʥʝʛʦʚʦʡ ʚʦʜʳ (a) ʠ ʪʚʝʨʜʦʡ ʬʘʟʳ 

ʩʥʝʛʦʚʦʛʦ ʧʦʢʨʦʚʘ (b) ʨʘʡʦʥʦʚ ʛ. ʐʝʣʝʭʦʚʘ ʠ ʛ. ʀʨʢʫʪʩʢʘ 

ʂʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ʙʳʣ ʚʳʧʦʣʥʝʥ ʥʘ ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʜʣʷ 

ʦʙʨʘʟʮʦʚ ʩʥʝʛʦʚʦʡ ʚʦʜʳ ʠ ʪʚʝʨʜʦʛʦ ʦʩʘʜʢʘ ʩʥʝʛʦʚʦʛʦ ʧʦʢʨʦʚʘ, ʦʪʦʙʨʘʥʥʳʭ ʚ 2020 

ʠ 2021 ʛʦʜʘʭ (ʨʠʩ. 2). ɺ ʧʨʦʙʘʭ ʩʥʝʛʦʚʦʡ ʚʦʜʳ ʩʦʜʝʨʞʘʥʠʷ Be, Al, F, Na, Ni ʠ Cd 

ʩʪʨʦʛʦ ʢʦʨʨʝʣʠʨʫʶʪ ʤʝʞʜʫ ʩʦʙʦʡ, ʠʟ ʯʝʛʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʠʩʪʦʯʥʠʢʦʤ 

ʧʦʩʪʫʧʣʝʥʠʷ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʀʨʢɸɿ. ɺ ʧʨʦʙʘʭ ʪʚʝʨʜʦʡ ʬʘʟʳ ʩʥʝʛʦʚʦʛʦ 

ʧʦʢʨʦʚʘ ʬʦʨʤʠʨʫʝʪʩʷ ʘʥʘʣʦʛʠʯʥʘʷ ʛʨʫʧʧʘ Na, F, Al, Be ʠ Ni, ʘ ʪʘʢʞʝ ʛʨʫʧʧʘ Mg, 

K, Si, Ti, Ca ʠ Mn, ʭʘʨʘʢʪʝʨʥʘʷ ʜʣʷ ʚʳʙʨʦʩʦʚ ʪʝʧʣʦʵʥʝʨʛʝʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. 

ʂ ʵʪʦʡ ʛʨʫʧʧʝ ʧʨʠʤʳʢʘʶʪ Ba, V, Co, Cr ʠ Sr, ʥʦ ʩ ʤʝʥʴʰʠʤ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 

ʢʦʨʨʝʣʷʮʠʠ. 

ɼʣʷ ʦʙʨʘʟʮʦʚ ʧʦʯʚ ʠ ʭʚʦʠ ʩʦʩʥʳ ʚʩʝ ʜʘʥʥʳʝ ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ 

ʘʥʘʣʠʟʘ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʧʦʠʩʢʘ 

ʢʦʨʨʝʣʷʮʠʡ (ʨʠʩ. 3) [7]. ɼʣʷ ʦʙʨʘʟʮʦʚ ʭʚʦʠ ʩʦʩʥʳ ʥʘʙʣʶʜʘʝʪʩʷ ʟʥʘʯʠʤʘʷ 

ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ Fe, Na, Al, Ti, Ba ʠ Si, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʛʘʟʦʧʳʣʝʚʳʭ ʚʳʙʨʦʩʦʚ ʀʨʢɸɿʘ. ʊʘʢʞʝ ʦʪʤʝʯʘʝʪʩʷ ʚʳʩʦʢʘʷ 

ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ Mg ʠ Cl, ʜʣʷ ʢʦʪʦʨʳʭ ʤʘʢʩʠʤʫʤʳ ʩʦʜʝʨʞʘʥʠʡ ʦʙʥʘʨʫʞʝʥʳ ʚ 

ʨʘʡʦʥʝ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʀʨʢɸɿʘ. ɼʣʷ ʦʙʨʘʟʮʦʚ ʧʦʯʚ, ʦʪʦʙʨʘʥʥʳʭ ʚ ʨʘʡʦʥʝ 

ʧʦʩʝʣʢʦʚ ʄʘʢʩʠʤʦʚʱʠʥʘ ʠ ʉʤʦʣʝʥʱʠʥʘ, ʦʪʤʝʯʝʥʳ ʚʳʩʦʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ MgO ʠ CaO, ʜʣʷ ʦʙʨʘʟʮʦʚ, ʦʪʦʙʨʘʥʥʳʭ ʚ ʩ. ɹʘʢʣʘʰʠ ʠ 

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʛ. ʐʝʣʝʭʦʚʘ ʤʝʞʜʫ TiO2 ʠ MnO. 
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ʈʠʩʫʥʦʢ 3 ï ʈʝʟʫʣʴʪʘʪʳ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʦʙʨʘʟʮʦʚ ʭʚʦʠ ʩʦʩʥʳ (a) ʠ 

ʧʦʯʚ (b) 

ɼʣʷ ʘʥʘʣʠʟʘ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʧʦʣʫʯʝʥʥʳʭ ʘʥʘʣʠʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʜʣʷ 

ʪʚʝʨʜʦʛʦ ʦʩʘʜʢʘ ʩʥʝʛʦʚʦʛʦ ʧʦʢʨʦʚʘ ʚ ʧʨʦʛʨʘʤʤʝ Statistica ʙʳʣ ʧʨʠʤʝʥʝʥ ʤʝʪʦʜ 

ʤʥʦʛʦʤʝʨʥʦʛʦ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʥʦʨʤʠʨʦʚʘʥʥʳʭ ʜʘʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʨʘʩʯʝʪʘ 

ʝʚʢʣʠʜʦʚʦʛʦ ʨʘʩʩʪʦʷʥʠʷ (ʨʠʩʫʥʦʢ 4).  

 

ʈʠʩʫʥʦʢ 4 ï ɼʝʥʜʨʦʛʨʘʤʤʘ ʨʝʟʫʣʴʪʘʪʦʚ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ ʭʠʤʠʯʝʩʢʦʛʦ 

ʩʦʩʪʘʚʘ ʪʚʝʨʜʦʡ ʬʘʟʳ ʩʥʝʛʦʚʦʛʦ ʧʦʢʨʦʚʘ ʧʦ ʨʘʡʦʥʘʤ 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʫʯʝʥʥʦʡ ʜʝʥʜʨʦʛʨʘʤʤʦʡ ʧʦ ʭʘʨʘʢʪʝʨʫ ʠʩʪʦʯʥʠʢʘ 

ʟʘʛʨʷʟʥʝʥʠʷ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʝ ʦʩʥʦʚʥʳʝ ʛʨʫʧʧʳ: ʀʨʢʫʪʩʢ, ʀʟʫʤʨʫʜʥʳʡ, 

ʅʠʢʦʣʦʚ ʇʦʩʘʜ, ʉʅʊ (ʄʝʣʴʥʠʯʥʘʷ ʧʘʜʴ), ʄʘʨʢʦʚʘ, ɹʝʨʝʟʦʚʳʡ, ʉʝʨʛʠʝʚ ʇʦʩʘʜ ʠ 

ʉʤʦʣʝʥʱʠʥʘ; ʀʨʢɸɿ, ɹʘʢʣʘʰʠ, ʆʣʭʘ ʠ ʐʝʣʝʭʦʚ. ɺ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʥʘʙʣʶʜʘʶʪʩʷ 

ʙʦʣʝʝ ʪʝʩʥʳʝ ʩʚʷʟʠ ʤʝʞʜʫ ʧʨʠʛʦʨʦʜʥʳʤʠ ʨʘʡʦʥʘʤʠ (ʅʠʢʦʣʦʚ ʇʦʩʘʜ, ʉʅʊ 
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(ʄʝʣʴʥʠʯʥʘʷ ʧʘʜʴ), ʄʘʨʢʦʚʘ, ɹʝʨʝʟʦʚʳʡ ʠ ʉʝʨʛʠʝʚ ʇʦʩʘʜ). ʉʚʷʟʴ ʚʪʦʨʦʡ ʛʨʫʧʧʳ 

ʩ ʨʘʡʦʥʦʤ ʀʨʢɸɿʘ ʦʪʯʝʪʣʠʚʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʣʠʷʥʠʝ ʚʳʙʨʦʩʦʚ ʟʘʚʦʜʘ.  

ʆʙʦʙʱʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦʜʪʚʝʨʜʠʪʴ ʥʘʣʠʯʠʝ ʜʚʫʭ 

ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ ʠ ʚʳʜʝʣʠʪʴ 

ʪʝʨʨʠʪʦʨʠʠ ʉʅʊ (ʄʝʣʴʥʠʯʥʘʷ ʧʘʜʴ), ʢʘʢ ʥʘʠʙʦʣʝʝ ʯʠʩʪʳʝ ʩʨʝʜʠ ʠʟʫʯʝʥʥʳʭ, 

ʧʦʩʢʦʣʴʢʫ ʵʪʦʪ ʨʘʡʦʥ ʦʙʣʘʜʘʝʪ ʤʝʥʴʰʝʡ ʟʘʧʳʣʝʥʥʦʩʪʴʶ ʠ ʦʪʣʠʯʘʝʪʩʷ ʥʠʟʢʠʤʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʢʦʨʨʝʣʷʮʠʡ ʤʝʞʜʫ ʠʩʩʣʝʜʫʝʤʳʤʠ ʵʣʝʤʝʥʪʘʤʠ. ʊʝʨʨʠʪʦʨʠʠ 

ʨ.ʧ. ʄʘʨʢʦʚʘ, ʚʢʣʶʯʘʷ ʤʠʢʨʦʨʘʡʦʥʳ ʉʝʨʛʠʝʚ ʇʦʩʘʜ, ʅʠʢʦʣʦʚ ʇʦʩʘʜ, ɹʝʨʝʟʦʚʳʡ 

ʠ ʀʟʫʤʨʫʜʥʳʡ, ʪʘʢʞʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʠʟʢʦʡ ʩʪʝʧʝʥʴʶ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦ 

ʩʫʤʤʘʨʥʦʤʫ ʧʦʢʘʟʘʪʝʣʶ, ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ ʧʳʣʝʚʦʡ ʥʘʛʨʫʟʢʠ ʠ ʥʝʦʧʘʩʥʳʤ 

ʫʨʦʚʥʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ. 

ɿʘʢʣʶʯʝʥʠʝ 

ɸʥʘʣʠʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʳʣʝʚʦʡ ʥʘʛʨʫʟʢʠ ʟʘ 

2015, 2020 ʠ 2021 ʛʦʜʘ ʧʦ ʜʘʥʥʳʤ ʩʥʝʛʦʛʝʦʭʠʤʠʯʝʩʢʦʡ ʩʲʝʤʢʠ ʧʦʢʘʟʳʚʘʝʪ 
ʪʝʥʜʝʥʮʠʶ ʢ ʩʥʠʞʝʥʠʶ ʩʨʝʜʥʝʡ ʧʳʣʝʚʦʡ ʥʘʛʨʫʟʢʠ ʜʣʷ ʪʝʭʥʦʛʝʥʥʦ-ʥʘʛʨʫʞʝʥʥʳʭ 

ʧʨʠʛʦʨʦʜʥʳʭ ʨʘʡʦʥʦʚ ʛ. ʐʝʣʝʭʦʚʘ ʠ ʛ. ʀʨʢʫʪʩʢʘ. ʌʦʨʤʠʨʦʚʘʥʠʝ ʦʨʝʦʣʦʚ 

ʧʦʚʳʰʝʥʥʦʡ ʟʘʧʳʣʝʥʥʦʩʪʠ ʚ ʨʘʡʦʥʘʭ ʨʘʩʧʦʣʦʞʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʩʦʭʨʘʥʷʝʪʩʷ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʫʝʤʳʭ ʨʘʡʦʥʦʚ ʥʘʙʣʶʜʘʝʪʩʷ 

ʧʨʦʮʝʩʩ ʟʘʛʨʷʟʥʝʥʠʷ, ʥʘʭʦʜʷʱʠʡʩʷ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ʠ ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʡʩʷ ʧʦ 

ʨʘʡʦʥʘʤ ʥʝʨʘʚʥʦʤʝʨʥʦ. ʈʝʟʫʣʴʪʘʪʳ ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʢʘʟʘʣʠ 

ʧʨʝʚʳʰʝʥʠʝ ʬʦʥʦʚʳʭ ʟʥʘʯʝʥʠʡ ʩʦʜʝʨʞʘʥʠʡ ʨʷʜʘ ʵʣʝʤʝʥʪʦʚ ʙʦʣʝʝ ʯʝʤ ʚ 

ʦʪʦʙʨʘʥʥʳʭ ʦʙʨʘʟʮʘʭ ʭʚʦʠ ʩʦʩʥʳ (Na, Mg, Al, Si, Cl, Ti, Fe,Ni, Zn ʠ Br) ʠ ʧʦʯʚ (V, 

Cr, Ni, Cu, Zn, Rb, Sr, Y, Ba, Pb), ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʟʥʘʯʠʪʝʣʴʥʦʤ ʫʨʦʚʥʝ 

ʟʘʛʨʷʟʥʝʥʠʷ ʠʟʫʯʘʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʦʯʚ ʠ ʭʚʦʠ ʩʦʩʥʳ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʨʝʥʪʛʝʥʦʚʩʢʠʭ ʤʝʪʦʜʦʚ ʤʦʞʝʪ ʙʳʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʦʣʫʯʝʥʥʳʤʠ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦʙ ʦʪʥʦʩʠʪʝʣʴʥʦ ʙʣʘʛʦʧʦʣʫʯʥʦʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ ʚ ʉʅʊ (ʄʝʣʴʥʠʯʥʘʷ ʧʘʜʴ), ʨ.ʧ. ʄʘʨʢʦʚʘ, ʚʢʣʶʯʘʷ 

ʤʠʢʨʦʨʘʡʦʥʳ ʉʝʨʛʠʝʚ ʇʦʩʘʜ, ʅʠʢʦʣʦʚ ʇʦʩʘʜ, ɹʝʨʝʟʦʚʳʡ ʠ ʀʟʫʤʨʫʜʥʳʡ. ʈʘʡʦʥ 

ʛ. ʐʝʣʝʭʦʚʘ, ʘ ʪʘʢʞʝ ʩ. ɹʘʢʣʘʰʠ, ʜ. ʆʣʭʘ ʠ ʩ. ʉʤʦʣʝʥʱʠʥʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʴʶ (ʫʤʝʨʝʥʥʦ-ʦʧʘʩʥʘʷ ʢʘʪʝʛʦʨʠʷ) ʟʘʛʨʷʟʥʝʥʠʷ ʩʥʝʛʦʚʦʛʦ ʧʦʢʨʦʚʘ, 

ʩʨʝʜʥʝʡ ʩʪʝʧʝʥʴʶ ʟʘʛʨʷʟʥʝʥʠʷ ʧʳʣʝʚʦʡ ʥʘʛʨʫʟʢʠ ʠ ʫʤʝʨʝʥʥʦ-ʦʧʘʩʥʳʤ ʫʨʦʚʥʝʤ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʥʝʙʣʘʛʦʧʦʣʫʯʠʷ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʙʦʣʝʝ ʚʳʩʦʢʦʡ 

ʪʝʭʥʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʚ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʟʘʜʘʥʠʡ ʧʦ ʧʨʦʝʢʪʘʤ 

ˉ 0284-2021-0002 ʠ ˉ 0284-2021-0005, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʙʦʨʫʜʦʚʘʥʠʷ ʎʝʥʪʨʦʚ 

ʢʦʣʣʝʢʪʠʚʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ çʀʟʦʪʦʧʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡè ʀɻʍ ʉʆ ʈɸʅ ʠ 

çɻʝʦʜʠʥʘʤʠʢʘ ʠ ʛʝʦʭʨʦʥʦʣʦʛʠʷè ʀɿʂ ʉʆ ʈɸʅ.  

ʀʩʩʣʝʜʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʇʨʝʟʠʜʝʥʪʘ ʜʣʷ ʤʦʣʦʜʳʭ 

ʢʘʥʜʠʜʘʪʦʚ ʥʘʫʢ (ˉ ʄʂ-2709.2022.1.5).  
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GEOECOLOGICAL ASSESSMENT OF TECHNOGENOUSLY LOADED SUBURBAN 

DISTRICTS OF CITIES SHELEKHOV AND IRKUTSK  

Amosova A.A.1, Prosekin S.N.1,2, Chubarov V.M.1, Maltsev A.S.3 
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Abstract. The study presents the results of assessing the level of dust pollution of the atmosphere in 

the suburban areas of cities Shelekhov and Irkutsk according to snow geochemical survey data, as 

well as the results of X-ray fluorescence analysis of soil and pine needle samples to assess the 

ecological state of the territory potentially polluted by emissions from the aluminum industry and 

heat and power plant. An analysis of the dust load for 2015, 2020 and 2021 revealed a downward 

trend in the average dust load for the studied technogenically loaded suburban areas. It is shown that 

the formation of halos of increased dust content in the industrial areas is preserved. 

Keywords: snow cover solid phase, industrial and residential areas of cities, heat and power complex, 

aluminum production 
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1ʅʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʊʦʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʊʦʤʩʢ, ʈʦʩʩʠʷ, 
2GET, ʊʫʣʫʟʘ, ʌʨʘʥʮʠʷ, 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʧʝʨʠʦʜ ʚʝʩʝʥʥʠʭ ʧʘʚʦʜʢʦʚ 2020 ʠ 2021 ʛʦʜʘ ʤʝʪʦʜʘʤʠ ʧʦʣʝʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 
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ʩʥʠʤʢʦʚ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʘ ʦʮʝʥʢʘ ʵʤʠʩʩʠʠ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ 

ʟʘʪʦʧʣʝʥʥʦʡ ʧʦʡʤʳ ʩʨʝʜʥʝʡ ʆʙʠ ʥʘ ʫʯʘʩʪʢʝ ʦʪ ʫʩʪʴʷ ʊʦʤʠ ʜʦ ʫʩʪʴʷ ʏʫʣʳʤʘ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʢʘ ʆʙʴ, ʵʤʠʩʩʠʷ ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣ ʫʯʘʩʪʦʢ ʧʦʡʤʳ ʆʙʠ ʦʪ ʫʩʪʴʷ ʊʦʤʠ ʜʦ 

ʫʩʪʴʷ ʏʫʣʳʤʘ, ʛʜʝ ʚ ʧʝʨʠʦʜ ʚʝʩʝʥʥʠʭ ʧʘʚʦʜʢʦʚ 2020 ʠ 2021 ʛʦʜʘ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ 

ʧʣʦʱʘʜʥʦʝ ʢʘʨʪʠʨʦʚʘʥʠʝ ʟʘʪʦʧʣʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʧʦʡʤʳ ʠ ʧʦʩʪʦʷʥʥʳʭ 

ʧʦʡʤʝʥʥʳʭ ʚʦʜʦʝʤʦʚ. ɺʩʝʛʦ ʙʳʣʦ ʦʧʨʦʙʦʚʘʥʦ 120 ʪʦʯʝʢ ʧʦʡʤʳ ʥʘ ʧʣʦʱʘʜʠ 

ʦʢʦʣʦ 800 ʢʤ2. ɺ ʚʦʜʘʭ ʠʟʤʝʨʝʥʳ ʦʩʥʦʚʥʳʝ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʘ 

ʪʘʢʞʝ ʨʘʩʪʚʦʨʝʥʥʳʡ ʫʛʣʝʨʦʜ, ʩʦʩʪʘʚ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʠʟʦʪʦʧʥʳʡ 

ʩʦʩʪʘʚ ʚʦʜ, ʨʘʩʪʚʦʨʝʥʥʳʝ ʉʆ2, ʆ2 ʠ ʵʤʠʩʩʠʷ ʉʆ2 ʚ ʘʪʤʦʩʬʝʨʫ. ʈʘʩʪʚʦʨʝʥʥʳʡ 

ʢʠʩʣʦʨʦʜ, pH, ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʴ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʙʳʣʠ ʠʟʤʝʨʝʥʳ in situ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʫʣʴʪʠʤʝʪʨʘ EXO2. ʀʟʤʝʨʝʥʠʝ pCO2 ʧʨʦʚʦʜʠʣʠ ʧʨʠ ʧʦʤʦʱʠ 

ʨʝʛʠʩʪʨʘʪʦʨʘ ʜʘʥʥʳʭ GM70, VaisalaÈ. ʀʟʤʝʨʝʥʠʷ ʧʦʪʦʢʦʚ ʉʆ2 ʧʨʦʚʦʜʠʣʠʩʴ 

ʪʨʝʤʷ ʧʣʘʚʫʯʠʤʠ ʢʘʤʝʨʘʤʠ, ʦʙʦʨʫʜʦʚʘʥʥʳʤʠ ʥʝʜʠʩʧʝʨʩʠʦʥʥʳʤ 

ʠʥʬʨʘʢʨʘʩʥʳʤʠ ʨʝʛʠʩʪʨʘʪʦʨʘʤʠ CO2 (SenseAir). ʊʝʤʠ ʞʝ ʤʝʪʦʜʘʤʠ ʧʨʦʚʝʜʝʥʳ 

ʤʦʜʝʣʴʥʳʝ ʥʘʪʫʨʥʳʝ ʠ ʣʘʙʦʨʘʪʦʨʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʜʝʩʪʨʫʢʮʠʠ ʨʘʩʪʠʪʝʣʴʥʳʭ 

ʦʩʪʘʪʢʦʚ ʨʷʜʘ ʨʘʩʪʝʥʠʡ ʚ ʩʥʝʛʦʚʳʭ ʚʦʜʘʭ.  

ʅʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ɿʝʤʣʠ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ 

ʩʚʦʙʦʜʥʦʤ ʜʦʩʪʫʧʝ, ʙʳʣʘ ʩʬʦʨʤʠʨʦʚʘʥʘ ʤʦʜʝʣʴ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʧʨʠ ʟʘʪʦʧʣʝʥʠʠ 

ʢʣʶʯʝʚʦʛʦ ʫʯʘʩʪʢʘ ʧʦʡʤʳ ʨ. ʆʙʴ ï ʦʪ ʚʧʘʜʝʥʠʷ ʨ. ʊʦʤʴ ʜʦ ʚʧʘʜʝʥʠʷ ʨ. ʏʫʣʳʤ 

ʧʨʠ ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʚʦʜʳ ʛʠʜʨʦʧʦʩʪʘ ʅʠʢʦʣʴʩʢʦʝ. ɼʣʷ ʧʦʩʪʨʦʝʥʠʷ ʪʨʸʭʤʝʨʥʦʡ 

ʤʦʜʝʣʠ ʟʘʪʦʧʣʝʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʳ ʨʘʟʥʦʚʨʝʤʝʥʥʳʝ ʩʥʠʤʢʠ ʩʦ ʩʧʫʪʥʠʢʦʚ Landsat 

1-8 (2015-2021 ʛʛ.), ʠ ʤʦʜʫʣʴ ArcScene10.5. 

ʇʦ ʜʘʥʥʳʤ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 

ʧʦʡʤʳ ʩʦʟʜʘʥʘ ʢʘʨʪʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʟʘʪʦʧʣʝʥʠʷ, ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʪʦʨʦʡ 

ʦʧʨʝʜʝʣʝʥʘ ʧʣʦʱʘʜʴ ʚʦʜʥʦʛʦ ʟʝʨʢʘʣʘ ʧʨʠ ʭʘʨʘʢʪʝʨʥʳʭ ʫʨʦʚʥʷʭ. ɺʳʷʚʣʝʥʦ, ʯʪʦ 

ʥʘʠʙʦʣʴʰʠʝ ʧʦʪʦʢʠ FCO2 ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʥʘʠʤʝʥʴʰʝʡ 

ʛʣʫʙʠʥʦʡ. ʋʩʪʘʥʦʚʣʝʥʦ ʪʘʢʞʝ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʚʦʨʸʥʥʦʛʦ ʉʆ2 

ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʧʝʨʠʦʜ ʣʝʪʥʝʡ ʤʝʞʝʥʠ, ʦʩʝʥʴʶ ʢʦʣʠʯʝʩʪʚʦ ʨʘʩʪʚʦʨʝʥʥʦʛʦ ʉʆ2 

ʤʠʥʠʤʘʣʴʥʦ. ʋʩʪʘʥʦʚʣʝʥʳ ʩʚʷʟʠ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʩ ʜʠʥʘʤʠʢʦʡ ʨʘʩʪʚʦʨʝʥʥʳʭ 
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ʬʦʨʤ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʠ ʧʦʪʦʢʘʤʠ FCO2 ʚ ʘʪʤʦʩʬʝʨʫ, ʨʘʩʩʯʠʪʘʥʘ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʨʘʟʥʳʭ ʫʨʦʚʥʝʡ ʟʘʪʦʧʣʝʥʠʷ ʧʦʡʤʳ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʵʤʠʩʩʠʷ 

FCO2 ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʧʦʣʦʚʦʜʴʷ, ʧʨʠ ʫʨʦʚʥʝ ʚʦʜʳ ʚ ʨ. ʆʙʴ ʙʦʣʝʝ 900 ʩʤ. ʊʘʢʠʝ 

ʫʨʦʚʥʠ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʩʨʝʜʥʝʤ ʤʥʦʛʦʣʝʪʥʝʤ ʥʘʙʣʶʜʝʥʠʠ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 21 ʜʥʷ 

ʚ ʛʦʜʫ.  

ʋʩʪʘʥʦʚʣʝʥʳ ʥʝʢʦʪʦʨʳʝ ʠʥʜʠʢʘʮʠʦʥʥʳʝ ʧʨʠʟʥʘʢʠ ʵʤʠʩʩʠʦʥʥʳʭ ʧʦʪʦʢʦʚ 

ʜʠʦʢʩʠʜʘ ʫʛʣʝʨʦʜʘ ʚ ʘʪʤʦʩʬʝʨʫ ʚ ʧʦʡʤʝ ʨ. ʆʙʠ. ʉʲʝʤʢʘ ʩ ʙʝʩʧʠʣʦʪʥʦʛʦ 

ʣʝʪʘʪʝʣʴʥʦʛʦ ʘʧʧʘʨʘʪʘ (ɹʇʃɸ) ʚ ʦʧʪʠʯʝʩʢʦʤ ʜʠʘʧʘʟʦʥʝ ʧʦʟʚʦʣʠʣʘ ʚʳʷʚʠʪʴ 

ʥʝʢʦʪʦʨʫʶ ʩʚʷʟʴ ʧʦʪʦʢʘ ʉʆ2 ʩ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʦʧʪʠʯʝʩʢʦʡ ʧʣʦʪʥʦʩʪʴʶ 

ʧʦʣʫʯʝʥʥʳʭ ʠʟʦʙʨʘʞʝʥʠʡ. ʇʦʣʫʯʝʥʥʳʝ ʧʨʠ ʧʦʤʦʱʠ ɹʇʃɸ ʨʝʟʫʣʴʪʘʪʳ 

ʪʝʧʣʦʚʠʟʠʦʥʥʦʡ ʩʲʝʤʢʠ ʩʦʧʦʩʪʘʚʠʤʳ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ, ʠʟʤʝʨʝʥʥʦʡ ʚ ʧʦʣʝʚʳʭ 

ʫʩʣʦʚʠʷʭ (r=0.83). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦ ʜʘʥʥʳʤ ʥʘʪʫʨʥʳʭ ʠʟʤʝʨʝʥʠʡ ʧʦʪʦʢʘ 

ʉʆ2 ʩʚʷʟʴ ʧʦʪʦʢʘ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʜʥʦʛʦ ʦʙʲʝʢʪʘ ʥʝ ʫʩʪʘʥʦʚʣʝʥʘ. ʆʜʥʘʢʦ ʧʦ 

ʜʘʥʥʳʤ ʪʝʧʣʦʚʠʟʠʦʥʥʦʡ ʩʲʝʤʢʠ ʪʝʥʜʝʥʮʠʷ ʫʚʝʣʠʯʝʥʠʷ ʧʦʪʦʢʘ ʉʆ2 ʩ 

ʚʦʟʨʘʩʪʘʥʠʝʤ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʧʝʨʩʧʝʢʪʠʚʥʦʡ. ɺ ʢʘʯʝʩʪʚʝ ʥʘʠʙʦʣʝʝ ʥʘʜʝʞʥʦʛʦ ʠʥʜʠʢʘʮʠʦʥʥʦʛʦ ʧʨʠʟʥʘʢʘ 

ʵʤʠʩʩʠʠ ʉʆ2 ʠʟ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ ʦʪʥʦʰʝʥʠʝ ʉʆ2/ʆ2. ʏʝʤ 

ʙʦʣʴʰʝ ʣʦʛʘʨʠʬʤ ʤʝʪʘʙʦʣʠʯʝʩʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ, ʪʝʤ ʙʦʣʴʰʝ ʧʦʪʦʢ ʉʆ2 ʠʟ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʘʪʤʦʩʬʝʨʫ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ ʧʦʪʦʢ ʉʆ2 ʚ ʘʪʤʦʩʬʝʨʫ 

ʦʧʠʩʳʚʘʝʪʩʷ ʫʨʘʚʥʝʥʠʝʤ: FCO2 = [Ln(CO2/O2)-4.66]/2.55. 

ʄʘʥʠʧʫʣʷʮʠʦʥʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʢʘʟʘʣʠ ʥʝʦʜʥʦʨʦʜʥʦʩʪʴ ʧʦʪʦʢʦʚ FCO2 

ʧʨʠ ʜʝʩʪʨʫʢʮʠʠ ʨʘʟʥʳʭ ʚʠʜʦʚ ʪʨʘʚ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʚ ʩʨʝʜʥʝʤ 

ʟʣʘʢʠ ʧʨʠ ʜʝʩʪʨʫʢʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʦʧʘʜʘ ʚʳʜʝʣʷʶʪ ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ FCO2, 

ʯʝʤ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʢʨʫʧʥʦʪʨʘʚʴʷ. ʇʨʠ ʚʳʱʝʣʘʯʠʚʘʥʠʠ ʦʧʘʜʘ ʙʦʣʴʰʠʥʩʪʚʘ ʚʠʜʦʚ 

ʨʘʩʪʝʥʠʡ ʫʚʝʣʠʯʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ pCO2, ʥʦ ʚʝʣʠʯʠʥʘ 

ʩʚʷʟʠ çʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ï pCO2è ʚʠʜʦʩʧʝʮʠʬʠʯʥʘ. 

ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʳ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈʅʌ ˉ 18-17-00237-ʇ. ʀʩʧʦʣʴʟʦʚʘʥʦ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʋʥʠʢʘʣʴʥʦʡ ʥʘʫʯʥʦʡ ʫʩʪʘʥʦʚʢʠ çʉʠʩʪʝʤʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʙʘʟ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚʜʦʣʴ ʰʠʨʦʪʥʦʛʦ ʛʨʘʜʠʝʥʪʘè ʊɻʋ ʧʨʠ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʝ ʄʠʥʦʙʨʥʘʫʢʠ 

ʈʦʩʩʠʠ (ʈʌ-2296.61321ʍ0043, 13.ʋʍʋ.21.0005, ʜʦʛʦʚʦʨ ˉ 075-15-2021-672). 
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ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʵʢʦʣʦʛʦ-ʬʠʪʦʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʶ ʢʘʢ 

ʦʜʥʦʤʫ ʠʟ ʘʢʪʫʘʣʴʥʳʭ ʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʩʦʟʜʘʥʠʷ ʢʘʨʪ ʜʣʷ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʣʘʥʜʰʘʬʪʦʚ. ʂʦʥʮʝʧʪʫʘʣʴʥʦ ʠ ʤʝʪʦʜʠʯʝʩʢʠ ʵʢʦʣʦʛʦ-ʬʠʪʦʛʝʦʛʨʘʬʠʯʝʩʢʦʝ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʦʧʠʨʘʝʪʩʷ ʥʘ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʠʟʫʯʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʥʘʢʦʧʣʝʥʥʳʡ ʚ ʈʦʩʩʠʠ ʠ ʟʘ ʨʫʙʝʞʦʤ. ʕʢʦʣʦʛʦ-ʬʠʪʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʢʘʨʪʳ ʠʤʝʶʪ ʚʘʞʥʦʝ ʧʨʠʢʣʘʜʥʦʝ ʟʥʘʯʝʥʠʝ ʠ ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʦʮʝʥʢʝ ʣʘʥʜʰʘʬʪʥʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ, ʢʘʯʝʩʪʚʘ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʵʢʦʩʠʩʪʝʤʳ. ʋʛʨʦʟʳ ʣʘʥʜʰʘʬʪʥʦʤʫ ʨʘʟʥʦʦʙʨʘʟʠʶ ï ɻ ʪʦ ɻ ʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʫʭʫʜʰʝʥʠʝ ʠʣʠ ʥʝʚʦʟʤʦʞʥʦʩʪʴ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʚʠʜʦʚ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʥʳʭ ʜʣʷ ʣʘʥʜʰʘʬʪʘ. ɹʳʣʠ ʧʦʩʪʨʦʝʥʳ ʵʢʦʣʦʛʦ-ʬʠʪʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ 

ʢʘʨʪʳ ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʣʦʛʦ-ʬʠʪʦʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʢʘʨʪʘ, ʣʘʥʜʰʘʬʪʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ, 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ, ʣʘʥʜʰʘʬʪ, ʬʠʪʦʨʘʟʥʦʦʙʨʘʟʠʝ 

ɺʚʝʜʝʥʠʝ 

ɺ ʩʚʷʟʠ ʩʦ ʟʥʘʯʠʪʝʣʴʥʳʤ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʧʨʠʨʦʜʫ ʠ 

ʠʟʤʝʥʝʥʠʷʤʠ ʚ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʠ ʩʫʱʝʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʵʢʦʣʦʛʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʮʝʥʢʝ, ʚʳʷʚʣʝʥʠʠ ʵʢʦʣʦʛʦ-ʬʠʪʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʠ 

ʘʥʘʣʠʟʝ ʭʘʨʘʢʪʝʨʘ ʠʟʤʝʥʝʥʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʢʦʥʪʝʢʩʪʝ ʩʦʚʨʝʤʝʥʥʳʭ 

ʚʳʟʦʚʦʚ ʚ ʥʘʫʢʘʭ ʦ ɿʝʤʣʝ. ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʫʷʟʚʠʤʳʤ 

ʠʥʜʠʢʘʪʦʨʦʤ ʢʘʯʝʩʪʚʘ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ, ʪ.ʝ., ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʪʝʨʨʠʪʦʨʠʠ. ʕʢʦʣʦʛʦ-ʬʠʪʦʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʚʳʜʝʣʷʶʪ ʢʘʢ 

ʦʪʜʝʣʴʥʦʝ ʪʝʤʘʪʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ. ʆʥʦ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʪʘʢʠʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʢʘʢ ʛʝʦʙʦʪʘʥʠʯʝʩʢʦʝ, ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʦʝ, 

ʙʠʦʵʢʦʣʦʛʠʯʝʩʢʦʝ. ʆʩʥʦʚʥʳʝ ʪʠʧʳ ʵʢʦʣʦʛʦ-ʬʠʪʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ ʚʳʜʝʣʝʥʳ 

ɸ.ɻ. ʀʩʘʯʝʥʢʦ. ʆʥ ʧʦʜʨʘʟʜʝʣʷʝʪ ʠʭ ʥʘ 6 ʛʨʫʧʧ ʢʘʨʪ: ʪʠʧʦʚ (ʚʠʜʦʚ) ʩʦʦʙʱʝʩʪʚ, 

ʜʝʛʨʘʜʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ (ʠʥʪʨʦʜʫʢʮʠʠ 

ʩʦʨʥʳʭ ʠ ʷʜʦʚʠʪʳʭ ʨʘʩʪʝʥʠʡ), ʠʟʤʝʥʝʥʠʷ ʨʝʩʫʨʩʥʦ- ʠ ʩʨʝʜʦʟʘʱʠʪʥʳʭ 

(ʦʭʨʘʥʥʳʭ) ʬʫʥʢʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʥʘʨʫʰʝʥʠʷ (ʧʦʨʘʞʝʥʠʷ) 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʚʠʜʦʚ ʬʣʦʨʳ [1]. 

ɺ ʧʨʦʮʝʩʩʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʚʳʜʝʣʝʥʠʝ ʘʨʝʘʣʦʚ ʥʝʛʘʪʠʚʥʳʭ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʪʫʘʮʠʡ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʩʦʧʨʷʞʝʥʥʦʤ ʘʥʘʣʠʟʝ ʨʘʟʥʳʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʙʣʦʢʦʚ: ʵʢʦʣʦʛʠʯʝʩʢʠ ʟʥʘʯʠʤʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʨʦʜʥʳʭ 

ʛʝʦʩʠʩʪʝʤ, ʚ ʪ.ʯ. ʠʭ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʘʥʪʨʦʧʦʛʝʥʥʳʤ 

ʚʦʟʜʝʡʩʪʚʠʷʤ ʠ ʥʘʛʨʫʟʢʘʤ, ʦʧʨʝʜʝʣʷʝʤʳʤ ʯʝʨʝʟ ʚʠʜʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ, 

ʨʘʟʤʝʱʝʥʠʷ ʠ ʧʣʦʪʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʜʨʫʛʠʭ ʚʦʟʜʝʡʩʪʚʫʶʱʠʭ ʬʘʢʪʦʨʦʚ. 
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ʂʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ ʤʝʪʦʜ, ʧʦʣʫʯʠʚʰʠʡ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʚ ʵʢʦʣʦʛʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʉʦʚʨʝʤʝʥʥʦʝ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʚ ʩʚʦʠʭ ʢʦʥʮʝʧʪʫʘʣʴʥʳʭ ʠ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʩʪʨʦʝʥʠʷʭ ʚʦ 

ʤʥʦʛʦʤ ʦʧʠʨʘʝʪʩʷ ʥʘ ʪʝʦʨʝʪʠʯʝʩʢʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʡ ʦʧʳʪ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʠʟʫʯʝʥʠʷ, ʥʘʢʦʧʣʝʥʥʳʡ ʚ ʥʘʰʝʡ ʩʪʨʘʥʝ ʠ ʟʘ ʨʫʙʝʞʦʤ.  

ʇʨʝʜʩʪʘʚʣʷʝʤʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʦʧʠʨʘʝʪʩʷ ʥʘ ʪʝʦʨʠʶ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ 

ʧʦʜʭʦʜʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʵʢʦʣʦʛʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʠʟʣʦʞʝʥʥʳʝ ʚ ʪʨʫʜʘʭ: ɸ.ɺ. ɸʥʪʠʧʦʚʦʡ, ɸ.ɺ. 

ɹʝʣʦʚʘ, ʊ.ɺ. ɺʝʨʝʱʘʢʘ, ʖ.ʀ.  ɺʠʥʦʢʫʨʦʚʘ, ʆ.ɸ. ɽʚʪʝʝʚʘ, ɸ.ɻ. ʀʩʘʯʝʥʢʦ, ɹ.ʀ. 

ʂʦʯʫʨʦʚʘ, ʀ.ʅ. ʈʦʪʘʥʦʚʦʡ, ɺ.ɹ. ʉʦʯʘʚʳ, ɺ.ʀ. ʉʪʫʨʤʘʥʘ ʠ ʜʨ. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʩʦʟʜʘʥʠʝ ʵʢʦʣʦʛʦ-ʬʠʪʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ ʜʣʷ ʦʮʝʥʢʠ ʠ 

ʘʥʘʣʠʟʘ ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʣʘʥʜʰʘʬʪʥʦʛʦ ʧʦʜʭʦʜʘ ʠ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʡ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥ ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ, 

ʦʮʝʥʦʯʥʳʡ (ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ, ʢʘʯʝʩʪʚʝʥʥʳʡ, ʠʭ ʩʦʯʝʪʘʥʠʝ, ʙʘʣʣʴʥʳʡ, ʙʘʣʣʴʥʦ-

ʨʝʡʪʠʥʛʦʚʳʡ), ʣʘʥʜʰʘʬʪʥʳʡ, ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʡ, ʢʦʤʧʣʝʢʩʥʦʡ ʵʢʦʣʦʛʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ʪʝʨʨʠʪʦʨʠʠ, ʘ ʪʘʢʞʝ ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ.  

ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʳ: 

ï ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʝʚʳʭ ʥʘʙʣʶʜʝʥʠʡ ʩ ʤʘʪʝʨʠʘʣʘʤʠ ʣʘʥʜʰʘʬʪʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʢʘʨʪʘʤʠ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ;  

ï ʦʪʨʘʩʣʝʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʦ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ: ʦʬʠʮʠʘʣʴʥʳʝ 

ʤʘʪʝʨʠʘʣʳ, ʦʧʫʙʣʠʢʦʚʘʥʥʳʝ ʨʘʟʣʠʯʥʳʤʠ ʚʝʜʦʤʩʪʚʘʤʠ ʠ ʩʦʜʝʨʞʘʱʠʝ 

ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʝ ʜʘʥʥʳʝ;  

ï ʦʪʨʘʩʣʝʚʳʝ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʠʩʪʦʯʥʠʢʠ, ʩʦʜʝʨʞʘʱʠʝ 

ʨʝʟʫʣʴʪʘʪʳ ʨʝʛʠʦʥʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʜʝʣʴʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʣʘʥʜʰʘʬʪʘ;  

ï ʨʝʟʫʣʴʪʘʪʳ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʠʟʫʯʝʥʠʷ, ʙʘʟʠʨʫʶʱʠʝʩʷ ʥʘ 

ʥʝʢʦʥʪʘʢʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʨʠʨʦʜʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ ʧʫʪʝʤ 

ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʨʘʟʣʠʯʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ (ʢʦʩʤʦʩʲʝʤʢʘ). 

ɹʘʟʦʚʦʡ ʥʘʫʯʥʦʡ ʦʩʥʦʚʦʡ ʩʣʫʞʠʪ ʃʘʥʜʰʘʬʪʥʘʷ ʢʘʨʪʘ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ, 

ʤʘʩʰʪʘʙ 1:500000, ʩʦʟʜʘʥʥʘʷ ʚ ʀʥʩʪʠʪʫʪʝ ʚʦʜʥʳʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʉʆ 

ʈɸʅ (2016) [2]. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ  

ʇʨʠ ʚʩʝʡ ʤʥʦʛʦʟʥʘʯʥʦʩʪʠ ʧʦʥʷʪʠʷ çʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝè, ʨʘʟʥʦʦʙʨʘʟʠʠ ʦʙʲʝʢʪʦʚ ʠ ʧʦʜʭʦʜʦʚ ʢ ʦʮʝʥʢʝ ʠ 

ʦʪʦʙʨʘʞʝʥʠʶ ʧʨʠʟʥʘʝʪʩʷ ʝʛʦ ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʠʝ ï ʥʘʣʠʯʠʝ ʢʨʫʧʥʳʭ 

ʪʝʤʘʪʠʯʝʩʢʠʭ ʙʣʦʢʦʚ, ʠʭ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʳʝ ʩʦʧʨʷʞʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʙʠʦ-, ʛʝʦ- 

ʠʣʠ ʘʥʪʨʦʧʦʮʝʥʪʨʠʯʝʩʢʠʭ ʧʨʠʥʮʠʧʦʚ [1; 3; 4]. 

ʂʣʶʯʝʚʦʝ ʤʝʩʪʦ ʚ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ 

ʥʘʟʥʘʯʝʥʠʷ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʟʘʥʠʤʘʝʪ ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʙʣʦʢ, 

ʠʥʬʦʨʤʘʮʠʦʥʥʦ ʦʙʝʩʧʝʯʠʚʘʶʱʠʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʠ ʦʮʝʥʢʫ ʩʦʩʪʦʷʥʠʷ ʙʠʦʩʬʝʨʳ 
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ʠʣʠ ʝʸ ʢʦʤʧʦʥʝʥʪʦʚ. ɺ ʢʘʯʝʩʪʚʝ ʪʘʢʦʚʳʭ ʤʦʛʫʪ ʚʳʩʪʫʧʘʪʴ ʦʨʛʘʥʠʟʤʳ ʠʣʠ ʩʨʝʜʘ 

ʚ ʮʝʣʦʤ, ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʩʦʦʙʱʝʩʪʚʘ ʞʠʚʦʪʥʳʭ, ʙʠʦʛʝʦʮʝʥʦʟʳ, ʵʢʦʩʠʩʪʝʤʳ ʠ 

ʛʝʦʩʠʩʪʝʤʳ ʨʘʟʥʦʛʦ ʨʘʥʛʘ. ʊʝʨʤʠʥʳ çʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʢʘʨʪʘè, çʵʢʦʣʦʛʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝè ʚʧʝʨʚʳʝ ʙʳʣʠ ʚʚʝʜʝʥʳ ʬʨʘʥʮʫʟʩʢʠʤʠ 

ʛʝʦʙʦʪʘʥʠʢʘʤʠ ʚ 1970-ʝ ʛʛ., ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʢʘʨʪʘʤ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʦʢʨʦʚʘ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʛʦ. ʇʨʠʤʝʨʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʙʣʠʟʢʠʝ 

ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ ʨʘʙʦʪʳ ʥʘʯʘʣʠ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʈʦʩʩʠʠ (ʥʘʫʯʥʘʷ 

ʰʢʦʣʘ ʘʢʘʜʝʤʠʢʘ ɺ.ɹ. ʉʦʯʘʚʳ) [5]. ʂʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʦʢʨʦʚʘ ʠ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʥʝʛʦ ʧʦʩʣʫʞʠʣʦ ʦʩʥʦʚʦʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʙʠʦʮʝʥʪʨʠʯʝʩʢʦʡ ʢʦʥʮʝʧʮʠʠ (ʙʠʦʮʝʥʪʨʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ) ʵʢʦʣʦʛʦ-

ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ. ɺ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʣʫʯʠʣʦ 

ʨʘʟʚʠʪʠʝ ʩʦʟʜʘʥʠʝ ʬʠʪʦ- ʠ ʟʦʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʫʩʣʦʚʠʷ 

ʞʠʟʥʠ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ.  

ɹʠʦʮʝʥʪʨʠʯʝʩʢʘʷ ʢʦʥʮʝʧʮʠʷ ʥʝ ʚʩʝʛʜʘ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʯʝʣʦʚʝʢʘ ʢʘʢ 

ʩʫʙʲʝʢʪʘ ʦʮʝʥʢʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʠʤʝʥʥʦ ʦʥ ʦʢʘʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ 

ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ, ʘʜʘʧʪʠʨʫʷʩʴ ʧʨʠ ʵʪʦʤ ʢ ʥʦʚʦʡ, ʠʤ ʞʝ 

ʧʨʝʦʙʨʘʟʦʚʘʥʥʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ɺ.ɹ.  ʉʦʯʘʚʘ ʚʳʜʝʣʷʣ ʦʩʦʙʳʡ ʢʣʘʩʩ çʢʘʨʪ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè, ʢ ʢʦʪʦʨʦʤʫ ʦʪʥʦʩʠʣ ʚʩʝ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʝ ʢʘʨʪʳ, ʘ ʪʘʢʞʝ 

ʜʨʫʛʠʝ ʢʘʨʪʳ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʥʘ ʢʦʪʦʨʳʭ ʥʘʭʦʜʷʪ ʦʪʨʘʞʝʥʠʝ ʝʝ ʩʚʷʟʠ ʩ 

ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ. ʆʙʱʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ 

ʚʩʝʛʦ ʢʣʘʩʩʘ ʢʘʨʪ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʠʭ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ 

ʢʘʢ ʝʜʠʥʫʶ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʫʶ ʩʠʩʪʝʤʫ, 

ʥʘʮʝʣʝʥʥʫʶ ʥʘ ʨʝʰʝʥʠʝ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ 

ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ.  

ɺʳʜʝʣʷʶʪ ʪʨʠ ʵʪʘʧʘ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ [6]:  

1. ʋʥʠʚʝʨʩʘʣʴʥʦʝ (ʠʥʚʝʥʪʘʨʠʟʘʮʠʦʥʥʦʝ) ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ, ʚ ʟʘʜʘʯʫ 

ʢʦʪʦʨʦʛʦ ʚʭʦʜʠʪ ʩʦʟʜʘʥʠʝ ʢʘʨʪ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʨʘʟʥʳʭ ʤʘʩʰʪʘʙʘʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʠʩʪʝʤʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʠʟʫʯʝʥʠʶ ʝʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʜʠʥʘʤʠʯʝʩʢʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʦʪʨʘʞʝʥʠʝʤ ʚ ʣʝʛʝʥʜʘʭ ʠ ʥʘ ʢʘʨʪʘʭ ʦʩʥʦʚʥʳʭ 

ʛʝʥʝʪʠʯʝʩʢʠʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʩʪʠʪʝʣʴʥʳʭ ʪʘʢʩʦʥʦʚ; 

2. ʆʮʝʥʦʯʥʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ, ʚ ʧʨʦʮʝʩʩʝ ʢʦʪʦʨʦʛʦ ʩʦʟʜʘʶʪʩʷ ʩʝʨʠʠ 

ʩʧʝʮʠʘʣʴʥʳʭ ʢʘʨʪ, ʨʘʩʢʨʳʚʘʶʱʠʭ ʨʘʟʥʦʦʙʨʘʟʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ 

(ʩʨʝʜʦʬʦʨʤʠʨʫʶʱʠʡ, ʣʘʥʜʰʘʬʪʥʦ-ʟʘʱʠʪʥʳʡ ʠ ʜʨ.) ʠ ʨʝʩʫʨʩʥʳʡ ʧʦʪʝʥʮʠʘʣ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʢʘʯʝʩʪʚʝʥʥʳʭ ʠʣʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ, ʩʪʝʧʝʥʴ ʝʝ 

ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʨʫʰʝʥʥʦʩʪʠ ʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʨʘʟʣʠʯʥʳʤ ʚʠʜʘʤ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʚʦʟʜʝʡʩʪʚʠʡ; 

3. ʇʨʦʛʥʦʟʥʦ-ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ, ʚ ʟʘʜʘʯʫ ʢʦʪʦʨʦʛʦ 

ʚʭʦʜʠʪ ʨʘʟʨʘʙʦʪʢʘ ʠ ʧʦʢʘʟ ʥʘ ʢʘʨʪʘʭ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʙʫʜʫʱʝʤ, ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʨʝʞʠʤʘʭ ʠ ʜʣʷ ʨʘʟʥʳʭ ʭʦʟʷʡʩʪʚʝʥʥʳʭ ʮʝʣʝʡ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. ɺʩʝ ʵʪʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʘ ʦʩʥʦʚʝ ʩʠʩʪʝʤʥʦʛʦ 

ʧʦʜʭʦʜʘ ʢ ʘʥʘʣʠʟʫ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʢʘʢ ʢʦʤʧʦʥʝʥʪʘ ʣʘʥʜʰʘʬʪʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ 

ʩʨʝʜʳ ʠ ʫʯʝʪʘ ʦʩʥʦʚʥʳʭ ʩʧʦʥʪʘʥʥʳʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʧʨʦʷʚʣʝʥʠʡ ʚ ʥʝʡ. 
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ɸ.ɻ. ʀʩʘʯʝʥʢʦ ʚʳʜʝʣʠʣ ʦʩʥʦʚʥʳʝ ʚʠʜʳ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. ʆʥ ʧʦʜʨʘʟʜʝʣʠʣ ʠʭ ʥʘ ʢʘʨʪʳ: ʪʠʧʦʚ (ʚʠʜʦʚ) ʩʦʦʙʱʝʩʪʚ, 

ʜʝʛʨʘʜʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ (ʠʥʪʨʦʜʫʢʮʠʠ 

ʩʦʨʥʳʭ ʠ ʷʜʦʚʠʪʳʭ ʨʘʩʪʝʥʠʡ), ʠʟʤʝʥʝʥʠʷ ʨʝʩʫʨʩʥʦ- ʠ ʩʨʝʜʦʟʘʱʠʪʥʳʭ 

(ʦʭʨʘʥʥʳʭ) ʬʫʥʢʮʠʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʥʘʨʫʰʝʥʠʷ (ʧʦʨʘʞʝʥʠʷ) ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, 

ʤʝʩʪʦʦʙʠʪʘʥʠʷ ʚʠʜʦʚ ʬʣʦʨʳ ʠ ʜʨ. [2].  

ɺʩʣʝʜ ʟʘ ɸ.ɻ. ʀʩʘʯʝʥʢʦ, ʚ ʭʦʜʝ ʘʥʘʣʠʟʘ ʤʘʩʩʠʚʘ ʛʝʦʙʦʪʘʥʠʯʝʩʢʠʭ ʢʘʨʪ, 

ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʙʣʠʟʢʠʭ ʢ ʥʠʤ ʧʦ ʩʦʜʝʨʞʘʥʠʶ 

ʠʣʠ ʩʶʞʝʪʫ, ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʧʦʜʨʘʟʜʝʣʝʥʠʝ ʠʭ ʥʘ ʛʨʫʧʧʳ ʢʘʨʪ: ʪʠʧʦʚ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ; ʜʝʛʨʘʜʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ; ʜʠʥʘʤʠʢʠ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ; ʥʘʨʫʰʝʥʠʷ (ʧʦʨʘʞʝʥʠʷ) ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ [7]. 

ɼʣʷ ʢʘʨʪ ʢʘʞʜʦʡ ʛʨʫʧʧʳ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʦʪʣʠʯʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʠ 

ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʩʦʜʝʨʞʘʥʠʷ. 

ʂʘʨʪʳ ʪʠʧʦʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ. ʂʘʨʪʳ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʦʙʲʝʜʠʥʷʝʪ 

ʜʚʫʝʜʠʥʳʡ ʧʦʜʭʦʜ: ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʠ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ. 

ʂʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʨʘʩʪʠʪʝʣʴʥʳʤ ʮʝʥʦʟʘʤ, ʥʦ ʚ ʨʘʤʢʘʭ 

ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʝʜʠʥʠʮ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ 

ʪʝʨʨʠʪʦʨʠʠ. ʈʘʩʪʠʪʝʣʴʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʩʣʦʞʥʦʡ ʠʝʨʘʨʭʠʯʝʩʢʦʡ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ. ɼʘʥʥʳʝ ʢʘʨʪʳ ʥʝʩʫʪ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʘʩʩʦʮʠʘʮʠʷʭ, ʧʨʝʦʙʣʘʜʘʶʱʠʭ ʥʘ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

ʂʘʨʪʳ ʜʝʛʨʘʜʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. ʅʘ ʢʘʨʪʘʭ ʦʪʦʙʨʘʞʘʶʪʩʷ 

ʠʟʤʝʥʝʥʠʷ, ʩʚʷʟʘʥʥʳʝ ʩ ʫʭʫʜʰʝʥʠʝʤ ʫʩʣʦʚʠʡ ʧʨʦʠʟʨʘʩʪʘʥʠʷ, ʥʘʧʨʠʤʝʨ, ʩ 

ʫʧʨʦʱʝʥʠʝʤ ʨʘʩʪʠʪʝʣʴʥʳʭ ʮʝʥʦʟʦʚ, ʚʳʟʚʘʥʥʳʤ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 

ʯʝʣʦʚʝʢʘ. ɺʳʜʝʣʷʶʪ ʦʯʝʥʴ ʩʠʣʴʥʫʶ, ʩʠʣʴʥʫʶ, ʩʨʝʜʥʶʶ, ʩʣʘʙʫʶ ʠ ʦʯʝʥʴ ʩʣʘʙʫʶ 

ʩʪʝʧʝʥʠ ʜʝʛʨʘʜʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʪʘʢʞʝ ʜʝʛʨʘʜʘʮʠʶ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ 

ʚʳʨʘʞʘʶʪ ʚ ʧʨʦʮʝʥʪʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ. 

ʂʘʨʪʳ ʜʠʥʘʤʠʢʠ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ. ʂʘʨʪʳ ʩʦʜʝʨʞʘʪ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʩʪʘʜʠʷʭ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, ʭʘʨʘʢʪʝʨʝ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠ 

ʩʢʦʨʦʩʪʠ ʠʟʤʝʥʝʥʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚ ʬʠʪʦʮʝʥʦʟʘʭ. ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʧʨʦʛʥʦʟʦʚ ʠ ʩʮʝʥʘʨʠʝʚ ʨʘʟʚʠʪʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ.  

ʂʘʨʪʳ ʥʘʨʫʰʝʥʠʷ (ʧʦʨʘʞʝʥʠʷ) ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ. ʅʘ ʢʘʨʪʘʭ 

ʦʪʦʙʨʘʞʘʶʪʩʷ ʥʘʨʫʰʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʮʝʥʦʟʦʚ, ʚʳʟʚʘʥʥʳʝ ʧʨʠʨʦʜʥʳʤʠ 

ʫʩʣʦʚʠʷʤʠ ʠʣʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ. ʂ ʧʨʠʨʦʜʥʳʤ ʬʘʢʪʦʨʘʤ, 

ʚʳʟʳʚʘʶʱʠʤ ʥʘʨʫʰʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʦʪʥʦʩʷʪʩʷ ʨʘʟʣʠʯʥʳʝ ʦʨʛʘʥʠʟʤʳ-

ʚʨʝʜʠʪʝʣʠ, ʟʘʩʫʭʠ, ʧʨʠʨʦʜʥʳʝ ʧʦʞʘʨʳ, ʢ ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʬʘʢʪʦʨʘʤ ï ʚʳʨʫʙʢʘ, 

ʨʘʩʧʘʰʢʘ ʟʝʤʝʣʴ, ʧʦʞʘʨʳ, ʧʨʦʠʟʦʰʝʜʰʠʝ ʧʦ ʚʠʥʝ ʯʝʣʦʚʝʢʘ ʠ ʜʨ. ʇʦ ʢʘʨʪʘʤ 

ʩʦʩʪʘʚʣʷʶʪ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʤ ʨʘʙʦʪʘʤ.  

ʇʨʠʦʨʠʪʝʪʥʦʝ ʟʥʘʯʝʥʠʝ, ʢʦʪʦʨʦʝ ʠʤʝʶʪ ʢʘʨʪʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ 

(ʬʠʪʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ) ʚ ʩʠʩʪʝʤʝ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʯʪʦ ʠʤʝʥʥʦ ʨʘʩʪʠʪʝʣʴʥʳʡ ʧʦʢʨʦʚ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ 

ʦʧʨʝʜʝʣʷʝʪ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʪʦʡ ʠʣʠ ʠʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʭʦʪʷ ʚʘʞʥʦʝ 

ʥʘʫʯʥʦʝ ʠ ʧʨʠʢʣʘʜʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʶʪ ʠ ʜʨʫʛʠʝ ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʘʨʪʳ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʝ ʥʘ ʨʝʰʝʥʠʝ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. 
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ɺ ʦʩʥʦʚʫ ʦʮʝʥʢʠ ʵʢʦʣʦʛʦ-ʬʠʪʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ 

ʧʦʣʦʞʝʥ ʣʘʥʜʰʘʬʪʥʳʡ ʧʦʜʭʦʜ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʫʯʝʪ ʠ ʠʟʫʯʝʥʠʝ ʚʩʝʭ 

ʦʩʥʦʚʥʳʭ ʟʥʘʯʘʱʠʭ ʬʘʢʪʦʨʦʚ, ʢʘʢ ʧʨʠʨʦʜʥʦʛʦ, ʪʘʢ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, 

ʦʧʨʝʜʝʣʷʶʱʠʭ ʩʦʩʪʦʷʥʠʝ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. ʃʘʥʜʰʘʬʪʥʳʡ ʧʦʜʭʦʜ ʢʦʤʧʣʝʢʩʥʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʧʦʜʭʦʜʦʤ, ʢʦʪʦʨʳʡ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʛʝʦʩʠʩʪʝʤʳ ʚ ʘʩʧʝʢʪʝ ʩʨʝʜʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʘ ʪʘʢʞʝ 

ʩ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʤ ʤʝʪʦʜʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʊʝʨʨʠʪʦʨʠʷ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʜʦʩʪʘʪʦʯʥʦ ʠʥʪʝʥʩʠʚʥʦ ʦʩʚʦʝʥʘ, ʝʝ 

ʣʘʥʜʰʘʬʪʳ ʠʩʧʳʪʳʚʘʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʥʘʛʨʫʟʢʫ ʠ ʚʦ ʤʥʦʛʠʭ 

ʨʘʡʦʥʘʭ ʩʫʱʝʩʪʚʝʥʥʦ ʥʘʨʫʰʝʥʳ ʠ ʪʨʘʥʩʬʦʨʤʠʨʦʚʘʥʳ. ɺ ʨʘʤʢʘʭ ʨʘʙʦʪ ʧʦ ʦʮʝʥʢʝ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʙʳʣʠ ʧʦʩʪʨʦʝʥ ʨʷʜ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʢʘʨʪ, ʚ ʯʠʩʣʝ ʢʦʪʦʨʳʭ ʢʘʨʪʳ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ 

ʚʣʠʷʥʠʷ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʣʘʥʜʰʘʬʪʳ, ʜʝʛʨʘʜʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʦʢʨʦʚʘ, ʠʟʤʝʥʝʥʥʦʩʪʠ ʣʘʥʜʰʘʬʪʦʚ ʠ ʫʛʨʦʟʳ ʬʠʪʦʨʘʟʥʦʦʙʨʘʟʠʶ. 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʝʜʠʥʠʮ ʣʘʥʜʰʘʬʪʥʦʛʦ ʠʟʫʯʝʥʠʷ ʠ 

ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ ʧʨʠʥʷʪʘ ʢʘʪʝʛʦʨʠʷ ʤʝʩʪʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʧʦʥʠʤʘʶʪʩʷ ʢʘʢ 

ʛʨʫʧʧʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʩʤʝʞʥʳʭ ʫʨʦʯʠʱ ʠʣʠ ʢʘʢ ʧʨʠʨʦʜʥʳʡ ʢʦʤʧʣʝʢʩ, 

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ ʫʩʪʨʦʝʥʥʳʡ ʙʦʣʝʝ ʩʣʦʞʥʦ, ʯʝʤ ʫʨʦʯʠʱʝ, ʥʦ ʩʪʦʷʱʠʡ ʥʘ 

ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʤ ʫʨʦʚʥʝ ʥʠʞʝ ʣʘʥʜʰʘʬʪʘ. ɹʘʟʦʚʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʩʦʩʪʘʚʣʝʥʠʷ 

ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ ʧʦʩʣʫʞʠʣʘ ʣʘʥʜʰʘʬʪʥʘʷ ʢʘʨʪʘ ʤʘʩʰʪʘʙʘ 1:500 

000, ʦʪʦʙʨʘʞʘʶʱʘʷ ʪʘʢʩʦʥʳ ʤʝʩʪʥʦʩʪʝʡ [2].  

ʂʘʨʪʘ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʚʣʠʷʥʠʷ ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ 

ʣʘʥʜʰʘʬʪʳ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. ʇʨʠ ʧʦʩʪʨʦʝʥʠʠ ʢʘʨʪ ʫʯʠʪʳʚʘʣʠʩʴ ʬʘʢʪʦʨʳ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʧʣʦʱʘʜʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ 

ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ. ʂ ʪʘʢʠʤ ʙʳʣʠ ʦʪʥʝʩʝʥʳ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴ, 

ʚ ʦʩʥʦʚʥʦʤ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ, ʘ ʪʘʢʞʝ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʦʝ. ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ 

ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʶ ʧʨʠʚʷʟʘʥʘ ʢ ʢʦʥʪʫʨʘʤ ʤʝʩʪʥʦʩʪʝʡ ʧʦ 

ʦʩʥʦʚʥʳʤ ʚʠʜʘʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ: ʧʘʰʥʷ, ʩʝʥʦʢʦʩʳ, ʧʘʩʪʙʠʱʘ, ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʝ. 

ʊʘʢʞʝ ʫʯʠʪʳʚʘʣʠʩʴ ʧʣʦʱʘʜʥʳʝ, ʣʠʥʝʡʥʳʝ ʠ ʣʦʢʘʣʴʥʳʝ ʬʘʢʪʦʨʳ ʧʨʷʤʦʛʦ ʠ 

ʢʦʩʚʝʥʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʣʘʥʜʰʘʬʪʳ: ʟʘʩʦʣʝʥʠʝ, ʜʝʬʣʷʮʠʷ, 

ʚʦʜʥʘʷ ʵʨʦʟʠʷ, ʟʘʙʦʣʦʯʝʥʥʦʩʪʴ, ʜʦʨʦʛʠ, ʃʕʇ ʠ ʧʣʦʱʘʜʴ ʩʝʣʠʪʝʙʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. 

ʇʨʠ ʦʮʝʥʢʝ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʜʘʥʥʳʝ ʧʦ ʢʘʞʜʦʤʫ ʠʟ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ 

ʬʘʢʪʦʨʦʚ ʜʣʷ ʢʘʞʜʦʡ ʤʝʩʪʥʦʩʪʠ. ɺʩʝ ʠʩʧʦʣʴʟʫʝʤʳʝ ʜʣʷ ʦʮʝʥʢʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʙʳʣʠ ʚʥʝʩʝʥʳ ʚ ʙʘʟʫ ʜʘʥʥʳʭ, ʠʤʝʶʱʫʶ ʤʘʪʨʠʯʥʫʶ ʩʪʨʫʢʪʫʨʫ. 

ʀʩʭʦʜʥʘʷ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʟʝʤʣʝʧʦʣʴʟʦʚʘʥʠʶ ï ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʦʪʯʝʪʥʳʝ 

ʤʘʪʝʨʠʘʣʳ ʧʦ ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʦʙʨʘʟʦʚʘʥʠʷʤ (ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ ʨʘʡʦʥʘʤ) ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤ ʧʨʝʜʧʨʠʷʪʠʷʤ, ʫʩʨʝʜʥʝʥʥʳʝ ʠʣʠ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʘ ʧʝʨʠʦʜ 2005 ï 2020 ʛʛ.  

ɺʦʟʜʝʡʩʪʚʠʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠ ʧʨʠʨʦʜʥʦ-ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ 

ʣʘʥʜʰʘʬʪʳ ʦʮʝʥʠʚʘʣʦʩʴ ʚ ʜʚʘ ʵʪʘʧʘ: 
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1. ɹʘʣʣʴʥʦʡ ʦʮʝʥʢʦʡ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʣʘʥʜʰʘʬʪʦʚ ʧʦ ʬʘʢʪʦʨʘʤ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʣʘʥʜʰʘʬʪ ʠ ʧʨʠʨʦʜʥʳʤ ʧʨʦʮʝʩʩʘʤ ʩ 

ʫʯʝʪʦʤ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ. 

2. ɹʘʣʣʴʥʦ-ʨʝʡʪʠʥʛʦʚʦʡ ʦʮʝʥʢʦʡ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʘʥʜʰʘʬʪʦʚ ʚ ʪʨʠ ʛʨʘʜʘʮʠʠ: ʥʠʟʢʦʝ ï ʜʦ 10 ʙʘʣʣʦʚ; ʩʨʝʜʥʝʝ ï ʦʪ 

11 ʙʘʣʣʦʚ ʜʦ 14 ʙʘʣʣʦʚ; ʚʳʩʦʢʦʝ ï ʩʚʳʰʝ 15 ʙʘʣʣʦʚ. 

ʂʘʨʪʘ ʠʟʤʝʥʝʥʥʦʩʪʠ ʣʘʥʜʰʘʬʪʦʚ. ʆʧʨʝʜʝʣʝʥʠʝ ʢʘʪʝʛʦʨʠʠ ʠʟʤʝʥʝʥʥʦʩʪʠ 

ʣʘʥʜʰʘʬʪʦʚ ʦʩʥʦʚʘʥʦ ʥʘ ʩʠʥʪʝʟʝ ʚʩʝʡ ʟʥʘʯʠʤʦʡ ʠʥʬʦʨʤʘʮʠʠ, ʚʳʧʦʣʥʷʝʤʦʤ ʢʘʢ 

ʵʢʩʧʝʨʪʥʳʤ ʧʫʪʸʤ, ʪʘʢ ʠ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʥʘ ʦʩʥʦʚʝ 

ʬʘʢʪʦʨʥʦʛʦ, ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʠ ʜʨʫʛʠʭ ʚʠʜʦʚ ʘʥʘʣʠʟʘ. ʀʩʧʦʣʴʟʫʝʤʳʝ ʧʦʢʘʟʘʪʝʣʠ 

ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʙʲʝʜʠʥʷʣʠʩʴ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʫʶ ʙʘʟʫ ʜʘʥʥʳʭ ʵʢʦʣʦʛʦ-

ʣʘʥʜʰʘʬʪʥʦʡ ɻʀʉ. 

ʅʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʜʝʣʝʥʳ ʪʨʠ ʢʘʪʝʛʦʨʠʠ 

ʠʟʤʝʥʝʥʥʦʩʪʠ ʤʝʩʪʥʦʩʪʝʡ: ʥʠʟʢʘʷ, ʩʨʝʜʥʷʷ ʠ ʚʳʩʦʢʘʷ. ʉʨʝʜʥʷʷ ʢʘʪʝʛʦʨʠʷ ʠʤʝʝʪ 

ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ ʥʘ ʩʨʝʜʥʶʶ ʫʤʝʨʝʥʥʫʶ ʠ ʩʨʝʜʥʶʶ 

ʠʥʪʝʥʩʠʚʥʫʶ.  

ʅʠʟʢʘʷ ʠʟʤʝʥʝʥʥʦʩʪʴ. ʂ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʦʪʥʝʩʝʥʳ ʤʝʩʪʥʦʩʪʠ, ʜʣʷ 

ʢʦʪʦʨʳʭ ʭʘʨʘʢʪʝʨʥʦ ʧʨʦʷʚʣʝʥʠʝ ʚ ʦʩʥʦʚʥʦʤ ʩʧʦʥʪʘʥʥʳʭ ʥʝʛʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ 

(ʟʘʩʦʣʝʥʠʝ, ʚʦʜʥʘʷ ʵʨʦʟʠʷ, ʟʘʙʦʣʘʯʠʚʘʥʠʝ) ʚ ʩʠʣʫ ʧʨʠʨʦʜʥʦʡ 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ. 

ʉʨʝʜʥʷʷ ʫʤʝʨʝʥʥʘʷ ʠʟʤʝʥʝʥʥʦʩʪʴ. ɼʘʥʥʳʝ ʣʘʥʜʰʘʬʪʳ ʦʪʥʦʩʷʪʩʷ ʚ 

ʦʩʥʦʚʥʦʤ ʢ ʟʘʣʝʩʝʥʥʳʤ ʠʣʠ ʨʘʩʯʣʝʥʝʥʥʳʤ ʜʦʣʠʥʥʦ-ʙʘʣʦʯʥʳʤ ʢʦʤʧʣʝʢʩʘʤ. 

ʍʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʟʝʤʝʣʴ ʚ ʧʨʝʜʝʣʘʭ 50% ʧʣʦʱʘʜʝʡ, ʫʯʘʩʪʢʠ 

ʧʘʰʥʠ ʦʪʩʫʪʩʪʚʫʶʪ ʠʣʠ ʥʝʟʥʘʯʠʪʝʣʴʥʳ, ʚ ʦʩʥʦʚʥʦʤ ʟʘʥʷʪʳ ʢʦʨʤʦʚʳʤʠ ʫʛʦʜʴʷʤʠ 

(ʩʦʯʝʪʘʥʠʝ ʧʘʩʪʙʠʱ ʠ ʩʝʥʦʢʦʩʦʚ). 

ʉʨʝʜʥʷʷ ʠʥʪʝʥʩʠʚʥʘʷ ʠʟʤʝʥʝʥʥʦʩʪʴ. ɼʣʷ ʥʝʝ ʭʘʨʘʢʪʝʨʝʥ ʚʝʩʴ ʩʧʝʢʪʨ 

ʧʨʦʷʚʣʝʥʠʷ ʧʨʠʨʦʜʥʦ- ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʦʙʫʩʣʦʚʣʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʩʦ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʧʨʝʠʤʫʱʝʩʪʚʦʤ ʘʥʪʨʦʧʦʛʝʥʥʦʦʙʫʩʣʦʚʣʝʥʥʳʭ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʧʣʦʱʘʜʥʳʤʠ, ʣʠʥʝʡʥʳʤʠ ʠ ʣʦʢʘʣʴʥʳʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ. ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʝ 

ʤʝʩʪʥʦʩʪʠ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʣʘʥʜʰʘʬʪʦʚ ʠʤʝʶʪ ʚʳʩʦʢʠʡ ʧʨʦʮʝʥʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʝʤʝʣʴ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʘʩʧʘʭʘʥʥʦʩʪʴʶ ʠ ʥʘʣʠʯʠʝʤ ʢʦʨʤʦʚʳʭ 

ʫʛʦʜʠʡ. 

ɺʳʩʦʢʘʷ ʠʟʤʝʥʝʥʥʦʩʪʴ. ʆʩʥʦʚʥʳʤ ʢʨʠʪʝʨʠʝʤ ʜʘʥʥʦʡ ʢʘʪʝʛʦʨʠʠ ʷʚʣʷʝʪʩʷ 

ʥʘʣʠʯʠʝ ʧʘʰʥʠ ʙʦʣʝʝ ʯʝʤ ʥʘ 60% ʧʣʦʱʘʜʠ ʤʝʩʪʥʦʩʪʠ ʧʨʠ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʟʝʤʝʣʴ, ʘ ʪʘʢʞʝ ʠʤʝʶʱʠʭʩʷ ʚʦʟʜʝʡʩʪʚʠʷʭ ʣʠʥʝʡʥʦʛʦ ʠ 

ʣʦʢʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ. 

ʉʦʛʣʘʩʥʦ ʚʳʰʝ ʦʧʠʩʘʥʥʳʤ ʤʝʪʦʜʠʢʘʤ ʙʳʣʠ ʩʦʩʪʘʚʣʝʥʳ ʵʢʦʣʦʛʦ-

ʬʠʪʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʘʨʪʳ: ʜʝʛʨʘʜʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʫʛʨʦʟʳ 

ʬʠʪʦʨʘʟʥʦʦʙʨʘʟʠʶ. 

ʇʨʠ ʩʦʩʪʘʚʣʝʥʠʠ ʢʘʨʪʳ ʜʝʛʨʘʜʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ 

ʨʘʩʩʤʘʪʨʠʚʘʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʬʘʢʪʦʨʳ: ʧʦʣʥʦʝ ʩʚʝʜʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʨʠ ʨʘʩʧʘʰʢʝ, ʥʘʨʫʰʝʥʥʦʩʪʴ ʝʝ ʧʨʠ ʣʝʩʦʧʨʦʤʳʰʣʝʥʥʳʭ 
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ʨʘʟʨʘʙʦʪʢʘʭ, ʧʘʩʪʙʠʱʥʘʷ ʜʠʛʨʝʩʩʠʷ. ʇʨʠ ʦʮʝʥʢʝ ʦʙʨʘʙʘʪʳʚʘʣʠʩʴ ʜʘʥʥʳʝ ʧʦ 

ʧʣʦʱʘʜʠ ʧʘʰʥʠ, ʧʘʩʪʙʠʱ ʠ ʣʝʩʦʚ ʜʣʷ ʢʘʞʜʦʡ ʤʝʩʪʥʦʩʪʠ.  

ʆʯʝʥʴ ʚʳʩʦʢʘʷ ʜʝʛʨʘʜʘʮʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘ 51% 

ʪʝʨʨʠʪʦʨʠʠ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ; ʚʳʩʦʢʘʷ ʜʝʛʨʘʜʘʮʠʷ ï ʥʘ 25%; ʩʨʝʜʥʷʷ ï ʥʘ 10% ʠ 

ʥʠʟʢʘʷ ï ʥʘ 13%. 

ʂʘʨʪʘ ʫʛʨʦʟʳ ʬʠʪʦʨʘʟʥʦʦʙʨʘʟʠʶ. ʋʛʨʦʟʘ ʬʠʪʦʨʘʟʥʦʦʙʨʘʟʠʶ ʦʮʝʥʝʥʘ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦ-ʢʘʯʝʩʪʚʝʥʥʳʤ ʤʝʪʦʜʦʤ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʣʘʥʜʰʘʬʪʦʚ ʚ ʪʨʠ ʫʨʦʚʥʷ ʧʨʦʷʚʣʝʥʠʷ ʧʦ ʚʝʜʫʱʠʤ ʢʨʠʪʝʨʠʷʤ: 

ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ï ʙʦʣʝʝ 70% ʠʩʧʦʣʴʟʦʚʘʥʠʷ; ʩʨʝʜʥʠʡ ï 41-69%, ʥʠʟʢʠʡ ï 40% ʠ 

ʤʝʥʝʝ. 

ɽʩʣʠ ʙʦʣʝʝ 50% ʪʘʢʩʦʥʘ ʣʘʥʜʰʘʬʪʘ ʟʘʥʷʪʦ ʧʘʰʝʥʥʳʤʠ ʟʝʤʣʷʤʠ, ʪʦ ʦʮʝʥʢʘ 

ʫʛʨʦʟʳ ʬʠʪʦʨʘʟʥʦʦʙʨʘʟʠʶ ʥʝ ʧʨʦʠʟʚʦʜʠʣʘʩʴ, ʪʘʢ ʢʘʢ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ 

ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʩʪʘʣʦʩʴ ʝʩʪʝʩʪʚʝʥʥʳʭ ʬʠʪʦʮʝʥʦʟʦʚ. ɼʘʥʥʘʷ ʪʝʨʨʠʪʦʨʠʷ ʥʘ ʢʘʨʪʝ 

ʚʳʜʝʣʝʥʘ ʥʝʡʪʨʘʣʴʥʳʤ ʩʝʨʳʤ ʮʚʝʪʦʤ. ʉʝʥʦʢʦʩʳ ʪʘʢʞʝ ʥʝ ʫʯʠʪʳʚʘʣʠʩʴ ʧʨʠ 

ʦʮʝʥʢʝ ʫʛʨʦʟʳ ʬʠʪʦʨʘʟʥʦʦʙʨʘʟʠʶ, ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʦʥʠ ʟʘʥʠʤʘʶʪ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ ʪʝʨʨʠʪʦʨʠʠ ʠ ʩʧʦʩʦʙʥʳ ʢ ʙʳʩʪʨʦʤʫ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʠ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʚʳʧʦʣʥʝʥʦ ʜʣʷ 

ʣʘʥʜʰʘʬʪʦʚ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʧʦʜ ʧʘʩʪʙʠʱʘ ʠ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʝ. 

ɿʘʢʣʶʯʝʥʠʝ ʠ ʚʳʚʦʜʳ. ʉʦʩʪʘʚʣʝʥʥʳʝ ʢʘʨʪʳ ʧʦʟʚʦʣʷʶʪ ʦʧʨʝʜʝʣʠʪʴ 

ʪʝʨʨʠʪʦʨʠʠ, ʢʦʪʦʨʳʝ ʥʫʞʥʦ ʚʦʩʩʪʘʥʦʚʠʪʴ, ʩʦʭʨʘʥʠʪʴ ʠ ʨʘʟʚʠʚʘʪʴ, ʪ.ʝ. ʙʦʣʝʝ 

ʨʘʮʠʦʥʘʣʴʥʦ ʩʧʣʘʥʠʨʦʚʘʪʴ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ. ɼʝʛʨʘʜʘʮʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 

ʧʦʢʨʦʚʘ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʥʝʛʘʪʠʚʥʳʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ: 

ʦʙʝʜʥʝʥʠʝʤ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ, ʫʧʨʦʱʝʥʠʝʤ ʩʪʨʫʢʪʫʨʳ, ʟʘʤʝʥʦʡ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʢʦʨʝʥʥʳʭ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʧʨʦʠʟʚʦʜʥʳʤʠ ʩʠʥʘʥʪʨʦʧʥʳʤʠ ʠ 

ʢʫʣʴʪʫʨʥʳʤʠ, ʫʤʝʥʴʰʝʥʠʝʤ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ, 

ʨʘʟʜʨʦʙʣʝʥʠʝʤ ʠ ʠʟʦʣʷʮʠʝʡ ʧʦʧʫʣʷʮʠʡ.  

ɺ ʭʦʜʝ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʧʨʠ 

ʯʨʝʟʤʝʨʥʦʡ ʥʘʛʨʫʟʢʝ ʥʘ ʤʝʩʪʝ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʚʦʟʥʠʢʘʶʪ ʤʘʣʦʚʠʜʦʚʳʝ 

ʠ ʥʠʟʢʦʧʨʦʜʫʢʪʠʚʥʳʝ çʘʥʪʨʦʧʦʛʝʥʥʳʝ ʧʫʩʪʳʨʠè. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ 

ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʩʪʘʥʦʚʠʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʚʦʟʤʦʞʥʳʤ. 

ʕʢʦʣʦʛʦ-ʬʠʪʦʛʝʦʛʨʘʬʠʯʝʩʢʠʝ ʢʘʨʪʳ ʠʤʝʶʪ ʚʘʞʥʦʝ ʧʨʠʢʣʘʜʥʦʝ ʟʥʘʯʝʥʠʝ ʠ 

ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʦʮʝʥʢʝ ʢʘʯʝʩʪʚʘ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ 

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ. ʆʥʠ ʩʦʟʜʘʶʪʩʷ ʧʦ ʨʘʟʣʠʯʥʳʤ 

ʯʘʩʪʥʦʥʘʫʯʥʳʤ ʤʝʪʦʜʠʢʘʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʜʘʯʘʤʠ, ʜʣʷ ʨʝʰʝʥʠʷ ʢʦʪʦʨʳʭ ʦʥʠ 

ʧʨʝʜʥʘʟʥʘʯʝʥʳ, ʚʭʦʜʷʪ ʚ ʩʝʨʠʠ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʢʘʨʪ ʜʣʷ ʦʪʨʘʞʝʥʠʷ 

ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʩʪʦʷʥʠʷ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚ ʨʘʤʢʘʭ ʨʘʙʦʪ ʧʦ ʛʨʘʥʪʫ ʈʅʌ ˉ 22-27-20135 ʠ 

ʉʪʨʘʪʝʛʠʯʝʩʢʦʤʫ ʧʨʦʝʢʪʫ çɸʛʨʦɹʠʦʊʝʭè ʧʨʦʛʨʘʤʤʳ çʇʨʠʦʨʠʪʝʪ ï 2030è ʚ ɸʣʪʘʡʩʢʦʤ 

ʛʦʩʫʥʠʚʝʨʩʠʪʝʪʝ. 
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ECOLOGICAL AND PHYTOGEOGRAPHIC CARTOGRAPHIC ANALYSIS TO AS SESS 

THREATS TO LANDSCAPE DIVERSITY  

Gaida V.V., Rotanova I.N. 

Altai State University, Barnaul, Russia 

gaida.viktoriya@mail.ru, rotanova@mail.asu.ru 

Abstract. The article is devoted to ecological and phytogeographic mapping as one of the topical 

thematic areas of creating maps for assessing the ecological state of landscapes. Conceptually and 

methodically, ecological and phytogeographic mapping is based on the theoretical and practical 

(national and international) experience of cartographic vegetation study. Ecological and 

phytogeographic maps are of great practical importance and are used in assessing landscape diversity, 

the quality of the natural environment and anthropogenic impact on ecosystems. Threats to landscape 

diversity are an ecological situation when deterioration or impossibility of functioning and 

development of vegetation species characteristic of the landscape may occur. Ecological and 

phytogeographic maps of the territory of Altai Krai have been constructed. 

Keywords: ecological and phytogeographic map, landscape diversity, geoinformation mapping, 

landscape, phytodiversity 
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ʈɸɿɺʀʊʀɽ ʉʀʉʊɽʄʓ ʅɸɹʃʖɼɽʅʀʁ ɿɸ 

ɻʀɼʈʆʄʆʈʌʆʃʆɻʀʏɽʉʂʀʄʀ ʇʆʂɸɿɸʊɽʃʗʄʀ 

ʇʆɺɽʈʍʅʆʉʊʅʓʍ ɺʆɼʅʓʍ ʆɹʒɽʂʊʆɺ  

ɻʝʨʪʤʘʥ ʃ.ʅ.1, ʄʘʞʘʡʩʢʠʡ ʖ.ɸ.2 

1ɹʝʣʦʨʫʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʄʠʥʩʢ, ʈʝʩʧʫʙʣʠʢʘ ɹʝʣʘʨʫʩʴ  

e-mail: lubov.hertman@yandex.by 
2ʄʝʱʝʨʩʢʠʡ ʬʠʣʠʘʣ ʌɻɹʅʋ ɺʅʀʀɻʠʄ, ʈʷʟʘʥʩʢʘʷ ʦʙʣ., ʛ. ʈʷʟʘʥʴ, ʈʦʩʩʠʷ 

e-mail: mail@mntc.pro 

ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʚʦʧʨʦʩʘʤ ʨʘʟʚʠʪʠʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ 

ʩʦʩʪʦʷʥʠʝʤ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦ ʛʠʜʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʢʦʪʦʨʳʝ ʷʚʣʷʶʪʩʷ 

ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. ɻʠʜʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʷʚʣʷʶʪʩʷ ʚʘʞʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ 

ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʚʳʧʦʣʥʝʥʠʷ ʟʘʜʘʯʠ 6 ʎʋʈ çʆʙʝʩʧʝʯʝʥʠʝ ʥʘʣʠʯʠʷ ʠ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʩʘʥʠʪʘʨʠʠ ʜʣʷ ʚʩʝʭè. ɼʣʷ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʨʦʚʝʜʝʥʠʝ ʩʦʚʤʝʩʪʥʳʭ ʨʦʩʩʠʡʩʢʦ-ʙʝʣʦʨʫʩʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʦʙʱʠʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʠʜʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʤʦʥʠʪʦʨʠʥʛ, ʦʭʨʘʥʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

ɺ ʩʚʷʟʠ ʩ ʫʩʠʣʠʚʰʝʡʩʷ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʦʡ ʥʘ ʚʦʜʥʳʝ ʩʠʩʪʝʤʳ, ʘ 

ʪʘʢʞʝ ʩ ʢʣʠʤʘʪʦʦʙʫʩʣʦʚʣʝʥʥʳʤʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤʠ ʠʟʤʝʥʝʥʠʷʤʠ, ʦʩʦʙʝʥʥʦ, 

ʤʘʣʳʭ ʚʦʜʦʪʦʢʦʚ, ʚʦʟʨʦʩʣʘ ʘʢʪʫʘʣʴʥʦʩʪʴ ʢʦʤʧʣʝʢʩʥʦʛʦ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ, ʚʢʣʶʯʘʶʱʝʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʠʜʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

(ʩʦʩʪʦʷʥʠʷ ʜʥʘ ʠ ʙʝʨʝʛʦʚ).  

ʊʨʝʙʦʚʘʥʠʷʤʠ ɺʦʜʥʦʛʦ ʢʦʜʝʢʩʘ ʈʝʩʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ 

ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ (ʩʪʘʪʫʩ) ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʠʭ ʯʘʩʪʝʡ 

ʦʮʝʥʠʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʢʦʤʧʣʝʢʩʘ ʧʦʢʘʟʘʪʝʣʝʡ: ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ, 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʠ ʛʠʜʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ [1], ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʯʝʛʦ 

ʨʘʟʨʘʙʦʪʘʥʳ ʥʦʚʳʝ ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʥʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʠʷ ʨʷʜʘ 

ʧʨʘʢʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩ ʫʯʝʪʦʤ ʤʠʨʦʚʦʛʦ ʦʧʳʪʘ. 

ʇʝʨʚʳʝ ʨʘʙʦʪʳ ʧʦ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʝʪʠ ʥʘʙʣʶʜʝʥʠʡ ʟʘ 

ʛʠʜʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʩʦʩʪʦʷʥʠʷ ʨʝʢ [2, 3], ʚʢʣʶʯʘʷ 

ʩʠʣʴʥʦʠʟʤʝʥʝʥʥʳʝ ʫʯʘʩʪʢʠ ʚ ʨʘʡʦʥʘʭ ʨʘʟʤʝʱʝʥʠʷ ʢʨʫʧʥʳʭ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʦʦʨʫʞʝʥʠʡ, ʥʘʯʘʣʠʩʴ ʚ 2011 ʛʦʜʫ ʚ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʨʦʛʨʘʤʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʅʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ.   

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʥʘ ʧʨʦʪʷʞʝʥʠʠ 2011-2015 ʛʦʜʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʨʘʟʨʘʙʦʪʘʥ ʢʦʤʧʣʝʢʩ ʥʦʨʤʘʪʠʚʥʳʭ ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ, ʚʢʣʶʯʘʶʱʠʭ, ʨʝʢʦʤʝʥʜʘʮʠʠ 

ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦʵʪʘʧʥʦʛʦ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʩʝʪʠ ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʡ ʧʦ 

ʛʠʜʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ, ʧʨʝʜʣʦʞʝʥ ʛʨʘʬʠʢ ʦʨʛʘʥʠʟʘʮʠʠ 

ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʨʝʢ ʥʘ ʫʯʘʩʪʢʘʭ ʨʘʟʤʝʱʝʥʠʷ ʢʨʫʧʥʳʭ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʥʘ ʦʪʜʝʣʴʥʳʭ ʧʫʥʢʪʘʭ ʥʘʙʣʶʜʝʥʠʡ.  

ʄʝʪʦʜʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʷʚʣʷʶʪʩʷ 

ʉʊɹ 17.13.04-01-2012/EN 14614:2004 çʆʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ 
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ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ. ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʠ ʤʦʥʠʪʦʨʠʥʛ. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ 

ʦʮʝʥʢʝ ʛʠʜʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʦʷʥʠʷ ʨʝʢè [4] ʠ ʉʊɹ 17.13.04-

02-2013/EN 15843:2010 çʆʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ. 

ɸʥʘʣʠʪʠʯʝʩʢʠʡ ʢʦʥʪʨʦʣʴ ʠ ʤʦʥʠʪʦʨʠʥʛ. ʈʫʢʦʚʦʜʩʪʚʦ ʧʦ ʦʮʝʥʢʝ ʩʪʝʧʝʥʠ 

ʠʟʤʝʥʝʥʠʷ ʛʠʜʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʦʷʥʠʷ ʨʝʢè [5]. ɼʘʥʥʳʝ 

ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ ʨʝʛʣʘʤʝʥʪʠʨʫʶʪ ʨʘʙʦʪʳ ʧʦ ʦʮʝʥʢʝ 

ʛʠʜʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʦʷʥʠʷ ʨʝʢ ʠ ʩʪʝʧʝʥʠ ʠʭ ʠʟʤʝʥʝʥʠʷ.  

ʇʦ ʭʘʨʘʢʪʝʨʫ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʚʦʜʥʳʡ ʨʝʞʠʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʨʝʢ 

ʚʳʜʝʣʷʶʪʩʷ ʪʨʠ ʦʩʥʦʚʥʳʭ ʛʨʫʧʧʳ ʬʘʢʪʦʨʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: 

- ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʠʟʤʝʥʝʥʠʝ ʦʙʲʝʤʦʚ ʩʪʦʢʘ (ʟʘʙʦʨʳ ʚʦʜʳ, 

ʚʦʜʦʦʪʚʝʜʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʚʦʜ); 

- ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʚ ʨʫʩʣʦʚʦʡ ʩʝʪʠ (ʩʦʟʜʘʥʠʝ ʚʦʜʦʭʨʘʥʠʣʠʱ ʠ ʧʨʫʜʦʚ), 

ʠʟʤʝʥʝʥʠʝ ʨʫʩʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ; 

- ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʠ ʚʦʜʦʩʙʦʨʘ (ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ 

ʧʨʦʠʟʚʦʜʩʪʚʦ, ʤʝʣʠʦʨʘʮʠʷ ʟʝʤʝʣʴ, ʫʨʙʘʥʠʟʘʮʠʷ ʪʝʨʨʠʪʦʨʠʡ, ʚʳʨʫʙʢʘ 

ʣʝʩʘ, ʨʝʢʨʝʘʮʠʷ). 

ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʭʦʜ ʨʫʩʣʦʚʦʛʦ ʧʨʦʮʝʩʩʘ ʦʧʨʝʜʝʣʷʝʪʩʷ 

ʩʦʦʪʥʦʰʝʥʠʝʤ ʤʝʞʜʫ ʩʪʦʢʦʤ, ʠʟʤʝʥʷʶʱʠʤʩʷ ʚʦ ʚʨʝʤʝʥʠ, ʠ ʧʦʩʪʫʧʣʝʥʠʝʤ 

ʥʘʥʦʩʦʚ ʩ ʚʦʜʦʩʙʦʨʥʦʡ ʧʣʦʱʘʜʠ, ʢʦʪʦʨʦʝ ʪʘʢʞʝ ʥʝ ʦʩʪʘʝʪʩʷ ʧʦʩʪʦʷʥʥʳʤ. ɺ 

ʤʥʦʛʦʣʝʪʥʝʤ ʨʘʟʨʝʟʝ ʭʘʨʘʢʪʝʨ ʵʪʦʡ ʩʚʷʟʠ ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ ʚ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʝʤ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʭʘʨʘʢʪʝʨʦʤ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʥʘ ʚʦʜʦʩʙʦʨʝ, 

ʥʘʨʫʰʝʥʠʝʤ ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ ʨʝʯʥʦʛʦ ʧʦʪʦʢʘ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʝʩʴʤʘ 

ʤʝʜʣʝʥʥʳʤ ʨʫʩʣʦʚʳʤ ʜʝʬʦʨʤʘʮʠʷʤ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʧʨʦʠʩʭʦʜʷʪ ʚ ʪʝʯʝʥʠʝ 

ʩʪʦʣʝʪʠʡ. ʍʦʜ ʪʘʢʠʭ ʠʟʤʝʥʝʥʠʡ ʤʦʞʝʪ ʚ ʩʦʪʥʠ ʨʘʟ ʫʩʢʦʨʷʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʫʩʝʣ, ʯʪʦ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʧʨʠʚʦʜʠʪ ʢ ʥʝʛʘʪʠʚʥʳʤ ʥʝʦʙʨʘʪʠʤʳʤ 

ʠʟʤʝʥʝʥʠʷʤ ʚ ʩʦʩʪʦʷʥʠʠ ʚʦʜʦʪʦʢʘ (ʚʧʣʦʪʴ ʜʦ ʝʛʦ ʧʦʣʥʦʛʦ ʠʩʯʝʟʥʦʚʝʥʠʷ). 

ɺ ʧʦʣʥʦʩʪʴʶ ʟʘʨʝʛʫʣʠʨʦʚʘʥʥʳʭ ʤʘʣʳʭ ʨʝʢʘʭ ʠʥʪʝʥʩʠʚʥʦʝ ʟʘʠʣʝʥʠʝ ʠ 

ʟʘʨʘʩʪʘʥʠʝ ʯʘʩʪʦ ʦʪʤʝʯʘʝʪʩʷ ʧʦ ʚʩʝʡ ʜʣʠʥʝ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʩʝʤʝʩʪʥʦʤʫ 

ʦʙʤʝʣʝʥʠʶ ʨʫʩʝʣ ʠ ʧʦʪʝʨʝ ʛʠʜʨʘʚʣʠʯʝʩʢʦʡ ʩʚʷʟʠ ʩ ʛʨʫʥʪʦʚʳʤʠ ʚʦʜʘʤʠ ʠ, ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʢ ʩʥʠʞʝʥʠʶ ʚʦʜʥʦʩʪʠ. 

ɺ ʙʘʩʩʝʡʥʘʭ ʤʘʣʳʭ ʨʝʢ, ʢʦʪʦʨʳʝ ʟʘʨʝʛʫʣʠʨʦʚʘʥʳ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ, 

ʠʟʤʝʥʝʥʠʝ ʣʘʥʜʰʘʬʪʥʦ-ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʨʦʠʩʭʦʜʠʪ ʣʠʰʴ ʯʘʩʪʠʯʥʦ. 

ɽʩʣʠ ʩʫʤʤʘʨʥʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʨʝʢʠ ʚ ʝʩʪʝʩʪʚʝʥʥʦʤ ʧʦʣʦʞʝʥʠʠ ʩʦʩʪʘʚʣʷʝʪ 

ʙʦʣʝʝ ʧʦʣʦʚʠʥʳ ʝʝ ʜʣʠʥʳ, ʪʦ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʩʠʩʪʝʤʘ ʨʝʢʠ ʩʤʦʞʝʪ ʚʦʩʩʪʘʥʦʚʠʪʴ 

ʩʚʦʝ ʧʝʨʚʦʥʘʯʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʯʝʨʝʟ ʦʧʨʝʜʝʣʸʥʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ. 

ʅʘ ʩʧʨʷʤʣʝʥʥʳʭ ʢʘʥʘʣʠʟʦʚʘʥʥʳʭ ʤʘʣʳʭ ʨʝʢʘʭ ʧʨʝʦʙʣʘʜʘʶʪ 

ʥʝʤʝʘʥʜʨʠʯʝʩʢʠʝ ʦʜʥʦʨʫʢʘʚʥʳʝ ʨʝʯʥʳʝ ʨʫʩʣʘ. ʅʘ ʥʠʭ ʦʪʤʝʯʘʝʪʩʷ 

ʧʨʝʚʘʣʠʨʦʚʘʥʠʝ ʧʦʙʦʯʥʝʚʦʛʦ ʪʠʧʘ ʨʫʩʣʦʚʦʛʦ ʧʨʦʮʝʩʩʘ, ʠʥʦʛʜʘ ʚʩʪʨʝʯʘʝʪʩʷ 

ʥʝʟʘʚʝʨʰʝʥʥʦʝ ʤʝʘʥʜʨʠʨʦʚʘʥʠʝ. 

ʉʠʣʴʥʦʝ ʩʪʝʩʥʝʥʠʝ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʨʝʢʠ ʜʘʤʙʘʤʠ ʥʝʠʟʙʝʞʥʦ 

ʚʳʟʳʚʘʝʪ ʟʘʤʝʪʥʦʝ ʧʦʚʳʰʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʫʨʦʚʥʷ ʚʦʜʳ ʥʝ ʪʦʣʴʢʦ ʚ 

ʤʝʞʜʘʤʙʦʚʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʥʦ ʠ ʥʘ ʥʝʢʦʪʦʨʦʤ ʫʯʘʩʪʢʝ ʨʝʢʠ ʚʳʰʝ ʩʦʦʨʫʞʝʥʠʡ. 
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ɺʦʟʨʘʩʪʘʝʪ ʪʘʢʞʝ ʩʢʦʨʦʩʪʴ ʪʝʯʝʥʠʷ ʚʦʜʳ ʚ ʨʝʢʝ, ʯʪʦ ʯʨʝʚʘʪʦ ʦʧʘʩʥʦʩʪʴʶ 

ʩʘʤʦʨʘʟʤʳʚʘ ʨʫʩʣʘ ʠ ʨʘʟʨʫʰʝʥʠʷ ʦʪʢʦʩʦʚ ʜʘʤʙʳ. 

ʅʘʠʙʦʣʝʝ ʩʝʨʴʝʟʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʚʷʟʘʥʳ ʩ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤʠ ʚ ʨʫʩʣʝ ʨʝʢʠ 

ʠ ʧʨʦʜʦʣʴʥʦʡ ʥʝʧʨʝʨʳʚʥʦʩʪʴʶ, ʚʳʟʚʘʥʥʦʡ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ 

ʩʦʦʨʫʞʝʥʠʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʰʣʶʟʦʚ. 

ʀʟʤʝʥʝʥʠʝ ʦʯʝʨʪʘʥʠʡ ʨʝʯʥʳʭ ʫʯʘʩʪʢʦʚ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʦʟʜʘʥʠʷ ʥʘ ʥʠʭ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʚʦʡʩʪʚʘʭ ʜʥʘ ʠ ʙʝʨʝʛʦʚ, ʥʘ 

ʜʠʥʘʤʠʢʝ ʧʝʨʝʤʝʱʝʥʠʷ ʦʪʣʦʞʝʥʠʡ, ʥʘ ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʦʤ ʨʝʞʠʤʝ 

ʧʨʠʣʝʛʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ, ʦʙʱʝʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʝ. ʇʦʩʣʝʜʩʪʚʠʷ ʤʦʛʫʪ 

ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʚ ʪʝʯʝʥʠʝ ʨʷʜʘ ʣʝʪ ʚʚʝʨʭ ʠ ʚʥʠʟ ʧʦ ʪʝʯʝʥʠʶ ʥʝ ʪʦʣʴʢʦ ʚ 

ʧʨʝʜʝʣʘʭ ʨʫʩʣʘ ʨʝʢʠ, ʥʦ ʠ ʥʘ ʧʨʠʣʝʛʘʶʱʫʶ ʪʝʨʨʠʪʦʨʠʶ. ɺ ʦʪʩʫʪʩʪʚʠʝ 

ʤʦʥʠʪʦʨʠʥʛʘ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ ʠʟʤʝʥʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʙʩʪʘʥʦʚʢʠ ʤʦʞʝʪ 

ʩʦʟʜʘʪʴ ʧʦʤʝʭʠ ʜʣʷ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʮʝʣʦʤ ʠ ʜʣʷ ʨʘʙʦʪʳ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ʚ ʯʘʩʪʥʦʩʪʠ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʦʧʨʝʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʝ ʫʯʘʩʪʢʠ ʨʝʢ ʠ ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʠʭ ʜʣʷ ʚʢʣʶʯʝʥʠʷ ʚ 

ʅʘʮʠʦʥʘʣʴʥʫʶ ʩʠʩʪʝʤʫ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʈʝʩʧʫʙʣʠʢʝ 

ɹʝʣʘʨʫʩʴ. 

ʉʝʪʴ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʚ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʚ ʈʦʩʩʠʝʡ 

ʙʘʩʩʝʡʥʘʭ ʨʝʢ ɼʥʝʧʨ ʠ ɿʘʧʘʜʥʘʷ ɼʚʠʥʘ ʧʦ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʠ 

ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʢʘʢ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʠ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ 

ʩʦʩʪʦʷʥʠʝʤ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʘʢʪʠʯʝʩʢʠ ʩʬʦʨʤʠʨʦʚʘʥʘ. ɺ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ɼʥʝʧʨ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɹʝʣʘʨʫʩʠ ʤʦʥʠʪʦʨʠʥʛ ʧʨʦʚʦʜʠʪʩʷ ʥʘ 38 ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ (25 

ʚʦʜʦʪʦʢʘʭ, 13 ʚʦʜʦʝʤʘʭ). ʉʝʪʴ ʩʪʘʥʮʠʡ ʥʘʙʣʶʜʝʥʠʡ ʥʘʩʯʠʪʳʚʘʝʪ 88 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʧʫʥʢʪʦʚ, ʚʢʣʶʯʘʷ 5 ʬʦʥʦʚʳʭ ʠ 6 ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʫʯʘʩʪʢʦʚ ʨʝʢ. 

ɻʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʥʘʙʣʶʜʝʥʠʷʤʠ ʦʭʚʘʯʝʥʦ 23 ʨʝʢʠ, 10 ʚʦʜʦʭʨʘʥʠʣʠʱ ʠ 3 

ʦʟʝʨʘ (36 ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ). ɺ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ɿʘʧʘʜʥʘʷ ɼʚʠʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ɹʝʣʘʨʫʩʠ ʤʦʥʠʪʦʨʠʥʛ ʧʨʦʚʦʜʠʪʩʷ ʥʘ 45 ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ (10 ʚʦʜʦʪʦʢʘʭ, 35 

ʚʦʜʦʝʤʘʭ). ʉʝʪʴ ʥʘʙʣʶʜʝʥʠʡ ʥʘʩʯʠʪʳʚʘʝʪ 79 ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʧʫʥʢʪʦʚ, 

ʚʢʣʶʯʘʷ 4 ʬʦʥʦʚʳʭ ʠ 4 ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʫʯʘʩʪʢʦʚ ʨʝʢ. ɻʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤʠ 

ʥʘʙʣʶʜʝʥʠʷʤʠ ʦʭʚʘʯʝʥʦ 10 ʨʝʢ, 13 ʚʦʜʦʝʤʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʩʝʪʴ ʥʘʙʣʶʜʝʥʠʡ ʟʘ 

ʩʦʩʪʦʷʥʠʝʤ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦ ʛʠʜʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʪʦʣʴʢʦ 

ʬʦʨʤʠʨʫʝʪʩʷ.  

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩ ʮʝʣʴʶ ʨʘʟʚʝʨʪʳʚʘʥʠʷ ʩʝʪʠ ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʡ ʟʘ 

ʩʦʩʪʦʷʥʠʝʤ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʧʦ ʛʠʜʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʚ 

ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʩ ʈʦʩʩʠʝʡ ʨʝʯʥʳʭ ʙʘʩʩʝʡʥʘʭ ɿʘʧʘʜʥʦʡ ɼʚʠʥʳ ʠ ɼʥʝʧʨʘ 

ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʚʢʣʶʯʝʥʳ ʚ ʩʝʪʴ ʤʦʥʠʪʦʨʠʥʛʘ ʨʷʜ ʧʫʥʢʪʦʚ 

ʥʘʙʣʶʜʝʥʠʡ. ɺ ʙʘʩʩʝʡʥʝ ɼʥʝʧʨʘ - ʜʣʷ 8 ʫʯʘʩʪʢʦʚ ʨʝʢ: ɹʝʨʝʟʠʥʘ (ʛ. ɹʦʨʠʩʦʚ),  

ʇʣʠʩʩʘ (ʛ. ɾʦʜʠʥʦ),  ʋʜʦʛʘ (ʛ. ʏʝʨʠʢʦʚ), ɻʘʡʥʘ (ʥ.ʧ. ɻʘʡʥʘ), ɾʘʜʫʥʴʢʘ (ʛ. 

ʂʦʩʪʶʢʦʚʠʯʠ), ʉʚʠʩʣʦʯʴ (ʥ.ʧ. ʂʦʨʦʣʠʱʝʚʠʯʠ), ɼʨʫʪʴ (ʥ.ʧ. ʏʠʛʠʨʠʥʢʘ), ɼʨʫʪʴ 

(ʥ.ʧ. ɻʦʨʦʜʠʱʝ); ʚ ʙʘʩʩʝʡʥʝ ɿʘʧʘʜʥʦʡ ɼʚʠʥʳ ï 13 ʫʯʘʩʪʢʦʚ ʨʝʢ: ɿʘʧʘʜʥʘʷ ɼʚʠʥʘ 

(ʛ.ʧ. ʉʫʨʘʞ); ɿʘʧʘʜʥʘʷ ɼʚʠʥʘ (ʛ. ɺʠʪʝʙʩʢ); ɿʘʧʘʜʥʘʷ ɼʚʠʥʘ (ʛ. ʇʦʣʦʮʢ); ʋʣʣʘ (ʛ. 
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ʏʘʰʥʠʢʠ); ʋʩʚʷʯʘ (ʥ.ʧ. ʅʦʚʦʩʝʣʢʠ); ɼʠʩʥʘ (ʛ.ʧ. ʐʘʨʢʦʚʱʠʥʘ); ʂʘʩʧʣʷ (ʛ.ʧ. 

ʉʫʨʘʞ); ʇʦʣʦʪʘ (ʛ. ʇʦʣʦʮʢ); ʏʝʨʥʠʮʘ (ʥ.ʧ. ɼʦʙʨʦʤʳʩʣʠ); ʋʰʘʯʘ (ʛ. ʅʦʚʦʧʦʣʦʮʢ); 

ʆʙʦʣʴ (ʥ.ʧ. ɾʝʣʫʜʦʚʦ), ʏʝʨʥʠʮʘ (ʥ.ʧ. ɼʦʙʨʦʤʳʩʣʠ), ʅʠʱʘ (ʥ.ʧ. ʂʣʷʩʪʠʮʳ) [6]. 

ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʧʦʣʥʦʮʝʥʥʦʡ ʢʘʨʪʠʥʳ ʠʟʤʝʥʝʥʠʡ ʧʦ 

ʛʠʜʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʚ ʵʪʠʭ ʢʨʫʧʥʳʭ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʙʘʩʩʝʡʥʘʭ 

ʢʦʣʠʯʝʩʪʚʦ ʧʫʥʢʪʦʚ ʷʚʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ. ʆʩʦʙʝʥʥʦ ʚʘʞʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʨʘʩʰʠʨʝʥʠʝ ʩʝʪʠ ʥʘʙʣʶʜʝʥʠʡ ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʥʘ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʫʯʘʩʪʢʘʭ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʪʘʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʥʝ ʚʝʜʫʪʩʷ.  

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʨʘʤʢʘʭ ʟʘʜʘʯ ʎʋʈ 6 çʆʙʝʩʧʝʯʝʥʠʝ ʥʘʣʠʯʠʷ ʠ 

ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʩʘʥʠʪʘʨʠʠ ʜʣʷ ʚʩʝʭè 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʧʦʢʘʟʘʪʝʣʴ 6.3.2 çɼʦʣʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʩ ʭʦʨʦʰʠʤ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʩʪʘʪʫʩʦʤè ʠ ʦʮʝʥʢʘ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦ 

ʛʠʜʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʷʚʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 

ʯʘʩʪʴʶ ʜʣʷ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʮʝʣʦʤ.  

ʆʨʛʘʥʠʟʘʮʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʩʝʪʠ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤ ʠ 

ʛʠʜʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʨʝʞʠʤʘʤʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʜʦ 2030 ʛʦʜʘ ʥʘʭʦʜʷʪʩʷ ʚ 

ʯʠʩʣʝ ʤʝʨʦʧʨʠʷʪʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʫʣʫʯʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

(ʩʪʘʪʫʩʘ) ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ (ʠʭ ʯʘʩʪʝʡ), ʦʧʨʝʜʝʣʝʥʥʳʭ ʚ 

ʧʨʠʦʨʠʪʝʪʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʨʘʟʚʠʪʠʷ ʅʘʮʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʤʦʥʠʪʦʨʠʥʛʘ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ ʚ ʯʘʩʪʠ ʧʦʚʳʰʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʘʪʫʩʘ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʙʘʩʩʝʡʥʘ ɼʥʝʧʨʘ ʦʧʨʝʜʝʣʝʥʳ ʇʣʘʥʦʤ ʫʧʨʘʚʣʝʥʠʷ ʙʘʩʩʝʡʥʦʤ ʨʝʢʠ 

ɼʥʝʧʨ. 

ɺʘʞʥʳʤ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʦʨʛʘʥʠʟʘʮʠʷ ʩʝʪʠ ʥʘʙʣʶʜʝʥʠʡ ʧʦ 

ʛʠʜʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʥʘ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ʩ 

ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʫʣʫʯʰʝʥʠʶ ʩʦʩʪʦʷʥʠʷ (ʩʪʘʪʫʩʘ) ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ.  

ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʘʥʘʣʦʛʠʯʥʳʝ ʥʘʙʣʶʜʝʥʠʷ 

ʚʢʣʶʯʘʶʪ ʩʙʦʨ ʠ ʘʥʘʣʠʟ ʛʦʨʘʟʜʦ ʙʦʣʴʰʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠʥʬʦʨʤʘʮʠʠ ʦ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʘʭ. ʊʘʢʠʝ ʨʘʙʦʪʳ ʦʩʫʱʝʩʪʚʣʷʶʪʩʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʪʨʝʙʦʚʘʥʠʡ 

ʄʝʪʦʜʠʯʝʩʢʠʭ ʫʢʘʟʘʥʠʡ ʧʦ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʯʘʩʪʠ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʜʥʘ, ʙʝʨʝʛʦʚ, ʩʦʩʪʦʷʥʠʝʤ ʠ 

ʨʝʞʠʤʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʦʦʭʨʘʥʥʳʭ ʟʦʥ ʠ ʠʟʤʝʥʝʥʠʷʤʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠʣʠ ʠʭ ʯʘʩʪʝʡ, ʫʪʚʝʨʞʜʝʥʥʳʭ ʄʠʥʠʩʪʝʨʩʪʚʦʤ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʢʦʣʦʛʠʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ [7].  

ʆʙʲʝʢʪʘʤʠ ʜʘʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʈʦʩʩʠʠ ʷʚʣʷʶʪʩʷ ʧʨʦʮʝʩʩʳ 

ʨʫʩʣʦʬʦʨʤʠʨʦʚʘʥʠʷ ʠʣʠ ʠʟʤʝʥʝʥʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʜʥʘ ʠ ʙʝʨʝʛʦʚ 

ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ʥʘ ʫʯʘʩʪʢʘʭ ʘʢʪʠʚʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ (ʚʟʘʠʤʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ) ʨʫʩʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ (ʚ ʨʝʯʥʳʭ 

ʩʠʩʪʝʤʘʭ) ʠʣʠ ʙʝʨʝʛʦʚʳʭ ʧʨʦʮʝʩʩʦʚ (ʚ ʦʟʝʨʘʭ ʠ ʚʦʜʦʭʨʘʥʠʣʠʱʘʭ) ʠ ʠʥʞʝʥʝʨʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ ʠʣʠ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʎʝʣʷʤʠ ʚʝʜʝʥʠʷ ʜʘʥʥʦʛʦ ʚʠʜʘ ʤʦʥʠʪʦʨʠʥʛʘ ʷʚʣʷʶʪʩʷ: ʩʚʦʝʚʨʝʤʝʥʥʦʝ 

ʚʳʷʚʣʝʥʠʝ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʜ, ʘ ʪʘʢʞʝ ʨʘʟʚʠʪʠʷ 

ʥʝʛʘʪʠʚʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʚ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ ʠ ʠʭ 
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ʩʦʩʪʦʷʥʠʝ, ʨʘʟʨʘʙʦʪʢʘ ʠ ʨʝʘʣʠʟʘʮʠʷ ʤʝʨ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʥʝʛʘʪʠʚʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʡ ʵʪʠʭ ʧʨʦʮʝʩʩʦʚ; ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʚʳʷʚʣʝʥʠʝ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʝ 

ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʨʦʮʝʩʩʦʚ ʨʫʩʣʦʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʜʝʬʦʨʤʘʮʠʡ ʙʝʨʝʛʦʚ 

ʦʟʝʨ ʠ ʚʦʜʦʭʨʘʥʠʣʠʱ ʥʘ ʠʥʞʝʥʝʨʥʳʝ ʦʙʲʝʢʪʳ ʠ ʫʩʣʦʚʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ ʠ ʠʭ ʧʨʠʙʨʝʞʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʧʨʝʜʝʣʘʭ ʚʦʜʦʦʭʨʘʥʥʳʭ ʟʦʥ; ʦʮʝʥʢʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʭʨʘʥʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ. 

ɺʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʢʘʞʜʘʷ ʨʝʯʥʘʷ ʩʠʩʪʝʤʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʝʜʠʥʳʡ ʠ 

ʥʝʜʝʣʠʤʳʡ ʧʨʠʨʦʜʥʳʡ ʦʙʲʝʢʪ, ʤʦʥʠʪʦʨʠʥʛ ʝʝ ʛʠʜʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʥʘ ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʜʦʣʞʝʥ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʝʜʠʥʦʡ ʥʘʫʯʥʦ-

ʤʝʪʦʜʠʯʝʩʢʦʡ ʦʩʥʦʚʝ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʜʦʣʞʥʳ ʙʘʟʠʨʦʚʘʪʴʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʪʝʦʨʝʪʠʯʝʩʢʦʤ 

ʤʘʪʝʨʠʘʣʝ, ʥʦ ʠ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʵʢʩʧʝʜʠʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʧʠʣʦʪʥʳʭ 

ʫʯʘʩʪʢʘʭ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʝʢ ʚ ʙʘʩʩʝʡʥʘʭ ɿʘʧʘʜʥʦʡ ɼʚʠʥʳ ʠ ɼʥʝʧʨʘ. 

ɺ ʵʪʦʡ ʩʚʷʟʠ ʩ ʮʝʣʴʶ ʨʘʟʨʘʙʦʪʢʠ ʫʥʠʬʠʮʠʨʦʚʘʥʥʳʭ ʧʦʜʭʦʜʦʚ ʥʘʙʣʶʜʝʥʠʡ 

ʧʦ ʛʠʜʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʈʝʩʧʫʙʣʠʢʝ 

ɹʝʣʘʨʫʩʴ ʚ ʂʦʥʮʝʧʮʠʶ ʧʨʦʛʨʘʤʤʳ ʩʦʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʈʦʩʩʠʠ ʠ ɹʝʣʘʨʫʩʠ 

ʚ ʨʘʤʢʘʭ ʉʦʶʟʥʦʛʦ ɻʦʩʫʜʘʨʩʪʚʘ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʥʘ 2022-2026 ʛʦʜʳ 

ʚʥʝʩʝʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʨʝʜʣʦʞʝʥʠʷ ʧʦ ʚʳʧʦʣʥʝʥʠʶ ʩʦʚʤʝʩʪʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʣʘʥʠʨʫʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʤʧʣʝʢʩ ʩʦʛʣʘʩʦʚʘʥʥʳʭ ʥʘʫʯʥʦ-

ʤʝʪʦʜʠʯʝʩʢʠʭ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʤʝʪʦʜʠʯʝʩʢʠʭ ʜʦʢʫʤʝʥʪʦʚ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʧʨʦʚʝʜʝʥʠʶ ʠ ʦʙʤʝʥʫ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʠʜʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ 

ʩʦʩʪʦʷʥʠʝʤ ʜʥʘ ʠ ʙʝʨʝʛʦʚ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʜʣʷ ʙʘʩʩʝʡʥʦʚ ʨʝʢ ɿʘʧʘʜʥʘʷ ɼʚʠʥʘ ʠ ɼʥʝʧʨ ʥʘ 

ʪʝʨʨʠʪʦʨʠʷʭ ʊʚʝʨʩʢʦʡ ʠ ʉʤʦʣʝʥʩʢʦʡ ʦʙʣʘʩʪʝʡ ʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʨʘʙʦʪʳ 

ʙʫʜʫʪ ʧʨʦʚʦʜʠʪʴʩʷ ʩʦʚʤʝʩʪʥʦ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʈʦʩʩʠʠ ʠ ɹʝʣʘʨʫʩʠ ʠ ʚʢʣʶʯʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ:  

- ʧʨʦʚʝʜʝʥʠʝ ʦʮʝʥʢʠ ʥʘʫʯʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ, ʥʦʨʤʘʪʠʚʥʦʡ ʧʨʘʚʦʚʦʡ ʠ ʥʘʫʯʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʜʣʷ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʛʠʜʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ; 

- ʨʘʟʨʘʙʦʪʢʫ ʦʙʱʠʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʢ ʦʮʝʥʢʝ ʛʠʜʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 
ʠʟʤʝʥʝʥʠʡ ʠ ʠʭ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʥʘ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʫʯʘʩʪʢʘʭ ʨʝʢ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʚʨʝʤʝʥʥʳʭ ʤʝʪʦʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʟʦʥʜʠʨʦʚʘʥʠʷ ʟʝʤʣʠ; 

- ʦʮʝʥʢʫ ʛʠʜʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʠ ʠʭ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʥʘ ʧʠʣʦʪʥʳʭ 
ʫʯʘʩʪʢʘʭ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʨʝʢ ʚ ʙʘʩʩʝʡʥʘʭ ɿʘʧʘʜʥʦʡ ɼʚʠʥʳ ʠ ɼʥʝʧʨʘ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ; 

- ʧʨʦʚʝʜʝʥʠʝ ʛʠʜʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʦʙʩʣʝʜʦʚʘʥʠʡ ʢʣʶʯʝʚʳʭ ʫʯʘʩʪʢʦʚ 

ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʚʦʜʦʪʦʢʦʚ ʚ ʙʘʩʩʝʡʥʘʭ ɿʘʧʘʜʥʦʡ ɼʚʠʥʳ ʠ ɼʥʝʧʨʘ ʧʦ ʦʮʝʥʢʝ 

ʩʦʩʪʦʷʥʠʷ ʨʫʩʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ, ʠʭ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʩʪʝʧʝʥʠ ʚʣʠʷʥʠʷ 
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ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʘ ʩʦʩʪʦʷʥʠʝ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʚʦʜʦʪʦʢʦʚ ʧʦ 

ʛʠʜʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ. 

ʅʘ ʦʩʥʦʚʝ ʧʦʣʫʯʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʝʜʣʦʞʝʥʠʷ 

ʧʦ ʥʝʦʙʭʦʜʠʤʳʤ ʤʝʨʦʧʨʠʷʪʠʷʤ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʩʝʪʠ ʥʘʙʣʶʜʝʥʠʡ ʧʦ 

ʛʠʜʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ ʥʘ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ, ʘ ʪʘʢʞʝ 

ʦʙɦʠʝ ʥʦʨʤʘʪʠʚʥʳʝ ʧʨʘʚʦʚʳʝ ʜʦʢʫʤʝʥʪʳ, ʚʢʣʶʯʘʶʱʠʝ ʪʨʝʙʦʚʘʥʠʷ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ, 

ʧʨʦʚʝʜʝʥʠʶ, ʦʙʤʝʥʫ ʜʘʥʥʳʤʠ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘʙʣʶʜʝʥʠʡ ʧʦ ʛʠʜʨʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ ʥʘ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ. 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʙʣʶʜʝʥʠʡ ʩʪʘʥʫʪ ʦʩʥʦʚʦʡ ʜʣʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʚʳʷʚʣʝʥʠʶ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʚʦʜ, 

ʩʚʦʝʚʨʝʤʝʥʥʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʠ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʥʝʛʘʪʠʚʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʡ ʪʘʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʘ ʪʘʢʞʝ ʧʨʦʚʦʜʠʪʴ ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʨʦʧʨʠʷʪʠʡ 

ʧʦ ʦʭʨʘʥʝ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. 
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Abstract. The article is devoted to the development in the Republic of Belarus of the state monitoring of 

water bodies by hydromorphological indicators, which are an integral part of the assessment of the 

ecological state of water bodies. Hydromorphological indicators are an important component for the 

development of measures to improve the state of water bodies, as well as the achievement of SDG target 

6 ñEnsuring the availability and rational use of water resources and sanitation for allò. For transboundary 

water bodies, it is proposed to conduct joint Russian-Belarusian studies with the development of common 

methodological approaches. 
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ʂʆʅʎɽʇʎʀʗ ʀ ʇɽʈɺʓɽ ʈɽɿʋʃʔʊɸʊʓ ʉʆɿɼɸʅʀʗ 

ɻʆʉʋɼɸʈʉʊɺɽʅʅʆʁ ʉɽʊʀ ʄʆʅʀʊʆʈʀʅɻɸ ʄʅʆɻʆʃɽʊɽʁ 

ʄɽʈɿʃʆʊʓ ʈʌ ʅɸ ɹɸɿɽ ʄɽʊɽʆʉʊɸʅʎʀʁ ʈʆʉɻʀɼʈʆʄɽʊ 

ɼʝʤʠʜʦʚ ʅ.ʕ. 

ɸʨʢʪʠʯʝʩʢʠʡ ʠ ʘʥʪʘʨʢʪʠʯʝʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ, ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, 

ʈʦʩʩʠʷ  

e-mail: nikdemidov@mail.ru 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʥʦʛʦʣʝʪʥʷʷ ʤʝʨʟʣʦʪʘ, ʢʨʠʦʣʠʪʦʟʦʥʘ, ʤʦʥʠʪʦʨʠʥʛ 

ɼʝʛʨʘʜʘʮʠʷ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ ï ʦʜʥʦ ʠʟ ʦʯʝʚʠʜʥʳʭ ʥʝʛʘʪʠʚʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʡ ʪʝʧʣʝʶʱʝʛʦ ʢʣʠʤʘʪʘ. ɺ ʮʝʣʷʭ ʢʦʥʪʨʦʣʷ ʟʘ ʨʝʘʢʮʠʝʡ ʤʝʨʟʣʦʪʳ ʥʘ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʈʌ ʩʦʟʜʘʝʪʩʷ ʩʝʪʴ ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʷ ʩ ʦʧʦʨʦʡ ʥʘ 

ʤʝʪʝʦʩʪʘʥʮʠʠ ʈʦʩʛʠʜʨʦʤʝʪ. ʄʝʪʝʦʩʪʘʥʮʠʠ ʨʘʚʥʦʤʝʨʥʦ ʧʦʢʨʳʚʘʶʪ ʪʝʨʨʠʪʦʨʠʶ 

ʢʨʠʦʣʠʪʦʟʦʥʳ, ʣʦʛʠʩʪʠʯʝʩʢʠ ʜʦʩʪʫʧʥʳ ʠ, ʯʪʦ ʦʩʦʙʝʥʥʦ ʚʘʞʥʦ, ʦʙʝʩʧʝʯʝʥʳ 

ʜʣʠʪʝʣʴʥʳʤʠ ʨʷʜʘʤʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ (ʚ ʪʦʤ ʯʠʩʣʝ, ʥʘʙʣʶʜʝʥʠʷʤʠ 

ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʡ ʛʨʫʥʪʦʚ ʜʦ ʛʣʫʙʠʥʳ 3,2 ʤ). ʇʨʦʛʨʘʤʤʦʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʝʪʠ 

ʤʦʥʠʪʦʨʠʥʛʘ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ, ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʚ ʌɻɹʋ ñɸɸʅʀʀò, 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʩʦʟʜʘʥʠʝ 140 ʧʫʥʢʪʦʚ, ʚʢʣʶʯʘʶʱʠʭ ʪʝʨʤʦʤʝʪʨʠʯʝʩʢʠʝ 

ʩʢʚʘʞʠʥʳ ʠ ʧʣʦʱʘʜʢʠ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʝʟʦʥʥʦ-ʪʘʣʳʤ ʩʣʦʝʤ. ʈʘʙʦʯʘʷ 

ʜʦʢʫʤʝʥʪʘʮʠʷ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʧʫʥʢʪʘʭ ʤʦʥʠʪʦʨʠʥʛʘ ʦʩʥʦʚʘʥʘ ʥʘ ʨʦʩʩʠʡʩʢʠʭ 

ɻʆʉʊ ʠ ʪʨʝʙʦʚʘʥʠʷʭ ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʧʨʦʛʨʘʤʤʳ ʤʦʥʠʪʦʨʠʥʛʘ ʤʝʨʟʣʦʪʳ GTNP. 

ɺ 2022 ʛ. ʥʘʯʘʪʳ ʨʘʙʦʪʳ ʧʦ ʚʳʙʦʨʫ ʪʦʯʝʢ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʫʥʢʪʦʚ ʤʦʥʠʪʦʨʠʥʛʘ. 

ʈʘʙʦʪʳ ʦʭʚʘʪʠʣʠ ʩʝʚʝʨ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, ɿʘʧʘʜʥʫʶ ʠ ʖʞʥʫʶ ʉʠʙʠʨʴ. 

ɺ 2023 ʛ. ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʧʝʨʚʳʭ ʪʨʠʜʮʘʪʠ ʧʫʥʢʪʦʚ 

ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʵʪʠʭ ʨʘʡʦʥʘʭ. ɺ 2024-2025 ʛʛ. ʧʣʘʥʠʨʫʝʪʩʷ ʚʚʦʜ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ʝʱʝ 110 ʧʫʥʢʪʦʚ ʚ ʧʨʝʜʝʣʘʭ ʦʩʪʘʚʰʝʡʩʷ ʯʘʩʪʠ ʢʨʠʦʣʠʪʦʟʦʥʳ ʠ ʟʘʚʝʨʰʝʥʠʝ 

ʩʦʟʜʘʥʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʝʪʠ ʤʦʥʠʪʦʨʠʥʛʘ ʤʥʦʛʦʣʝʪʥʝʡ ʤʝʨʟʣʦʪʳ.    
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ɺʃʀʗʅʀɽ ʀʅʉʊʀʊʋʎʀʆʅɸʃʔʅʓʍ ʋʉʃʆɺʀʁ ʅɸ ʈɸɿɺʀʊʀɽ 

ʊɽʈʈʀʊʆʈʀɸʃʔʅʆʁ ʆʍʈɸʅʓ ʇʈʀʈʆɼʓ ʉʀɹʀʈʀ ʀ ʄʆʅɻʆʃʀʀ 

ʂʘʣʠʭʤʘʥ ʊ.ʇ. 

ʀʥʩʪʠʪʫʪ ʛʝʦʛʨʘʬʠʠ ʠʤ. ɺ.ɹ. ʉʦʯʘʚʳ ʉʆ ʈɸʅ, ʀʨʢʫʪʩʢ, ʈʦʩʩʠʷ 

e-mail: kalikhman@irigs.irk.ru 

ɸʥʥʦʪʘʮʠʷ. ʉʣʦʞʠʚʰʠʝʩʷ ʩʠʩʪʝʤʳ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʉʠʙʠʨʠ ʠ ʄʦʥʛʦʣʠʠ 

ʥʘʯʠʥʘʣʠ ʩʢʣʘʜʳʚʘʪʴʩʷ ʚ ʦʯʝʥʴ ʩʭʦʜʥʳʭ ʧʦʩʪʩʦʚʝʪʩʢʠʭ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʠ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʨʘʤʢʘʭ. ʇʦ ʧʨʦʰʝʩʪʚʠʠ 35 ʣʝʪ ʚʳʷʩʥʠʣʦʩʴ, ʯʪʦ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ 

ʧʦʣʠʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ʈʦʩʩʠʠ ʠ ʄʦʥʛʦʣʠʠ ʩʪʘʣʠ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʪʴʩʷ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʧʫʪʠ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʦʰʣʠʩʴ, ʯʪʦ 

ʧʦʚʣʠʷʣʦ ʥʘ ʢʘʯʝʩʪʚʦ ʤʝʥʝʜʞʤʝʥʪʘ, ʧʣʦʱʘʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʫʧʨʘʚʣʝʥʠʝ, 

ʩʪʨʫʢʪʫʨʘ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ 

ɺʚʝʜʝʥʠʝ 

ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʢ ʥʘʩʪʦʷʱʝʤʫ 

ʚʨʝʤʝʥʠ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʝʪʩʷ: ʥʘʙʣʶʜʘʝʪʩʷ ʙʫʨʥʳʡ ʨʦʩʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ 

ʄʦʥʛʦʣʠʠ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʚʘ ʜʝʩʷʪʠʣʝʪʠʷ, ʘ ʚ ʈʦʩʩʠʠ ʵʢʩʪʝʥʩʠʚʥʦʝ 

ʧʨʦʤʳʰʣʝʥʥʦʝ ʨʘʟʚʠʪʠʝ ʟʘʢʦʥʯʠʣʦʩʴ ʪʨʠ ʜʝʩʷʪʠʣʝʪʠʷ ʥʘʟʘʜ (ʠʩʢʣʶʯʝʥʠʝ ï ʤʘʣʦ 

ʢʦʥʪʨʦʣʠʨʫʝʤʦʝ ʨʘʩʰʠʨʝʥʠʝ ʘʨʝʘʣʘ ʨʫʙʦʢ ʣʝʩʘ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ɹʦʛʫʯʘʥʩʢʦʡ 

ɻʕʉ). ʀʟʥʘʯʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʨʘʟʚʠʪʠʷ ʵʪʠʭ ʤʘʢʨʦʨʝʛʠʦʥʦʚ ʙʳʣʠ ʚʦ ʤʥʦʛʦʤ 

ʩʭʦʜʥʳ. ʇʨʠʩʦʝʜʠʥʝʥʠʝ ʉʠʙʠʨʠ ʢ ʈʦʩʩʠʡʩʢʦʤʫ ʛʦʩʫʜʘʨʩʪʚʫ, ʥʘʟʚʘʥʥʦʤʫ 

çʚʥʫʪʨʝʥʥʝʡ ʢʦʣʦʥʠʟʘʮʠʝʡè, ʙʳʣʦ ʦʯʝʥʴ ʪʦʯʥʦ ʦʧʨʝʜʝʣʝʥʦ ʚ ʢʦʥʮʝ 19 ʚʝʢʘ 

ʅ.ʄ. ʗʜʨʠʥʮʝʚʳʤ ʚ ʢʥʠʛʝ çʉʠʙʠʨʴ ʢʘʢ ʢʦʣʦʥʠʷ. ʂ ʶʙʠʣʝʶ ʪʨʝʭʩʦʪʣʝʪʠʷè, ʚ 

ʩʘʤʦʤ ʝʝ ʥʘʟʚʘʥʠʠ ʜʘʚʰʠʤ ʦʩʥʦʚʫ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʧʦʣʠʪʠʢʠ 

ʈʦʩʩʠʠ ʩ ʢʦʥʮʘ 17 ʚʝʢʘ ʠ ʜʦ ʥʘʰʝʛʦ ʚʨʝʤʝʥʠ [9]. ʄʦʥʛʦʣʠʷ ʪʘʢʞʝ ʙʦʣʝʝ ʩʪʘ ʣʝʪ 

ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʢʘʢ ʨʝʩʫʨʩʥʘʷ ʢʦʣʦʥʠʷ ʜʚʫʭ ʤʦʱʥʳʭ ʛʦʩʫʜʘʨʩʪʚ, ʤʝʞʜʫ 

ʢʦʪʦʨʳʤʠ ʦʥʘ ʛʝʦʛʨʘʬʠʯʝʩʢʠ ʟʘʞʘʪʘ [5]. ʉʠʙʠʨʴ ʠ ʄʦʥʛʦʣʠʷ ʩʭʦʞʠ ʩʚʦʠʤ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʤ ʨʘʩʧʦʣʦʞʝʥʠʝʤ, ʢʣʠʤʘʪʦʤ, ʣʘʥʜʰʘʬʪʘʤʠ, ʤʝʩʪʦʨʦʞʜʝʥʠʷʤʠ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʠ ʩʧʦʩʦʙʘʤʠ ʠʭ ʦʩʚʦʝʥʠʷ, ʥʠʟʢʦʡ ʧʣʦʪʥʦʩʪʴʶ ʠ 

ʯʠʩʣʝʥʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ, ʚ ʦʩʥʦʚʥʦʤ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʤ ʚ ʛʦʨʦʜʘʭ.  

ʊʝʨʨʠʪʦʨʠʘʣʴʥʘʷ ʦʭʨʘʥʘ ʧʨʠʨʦʜʳ ʦʙʳʯʥʦ ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 

ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʈʦʩʩʠʠ ʠ ʄʦʥʛʦʣʠʠ. ɺ ʈʦʩʩʠʠ ʠ 

ʄʦʥʛʦʣʠʠ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʧʨʠʟʥʘʥʘ ʥʘʠʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʤ ʚʠʜʦʤ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ, 

ʧʦʜʜʝʨʞʘʥʠʷ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʥʘ ʩʧʝʮʠʘʣʴʥʦ ʚʳʜʝʣʝʥʥʳʭ 

ʫʯʘʩʪʢʘʭ ʧʨʠ ʩʫʱʝʩʪʚʝʥʥʦʤ ʦʛʨʘʥʠʯʝʥʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

[2]. ʉʪʨʘʥʘʤʠ ʧʨʠʥʷʪʳ ʟʘʢʦʥʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʢʘʢ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʨʝʞʠʤʘ, ʪʘʢ ʜʦʧʫʩʪʠʤʦʩʪʴ ʠ ʢʦʥʪʨʦʣʴ ʟʘ ʨʘʟʨʝʰʝʥʥʳʤʠ 

ʚʠʜʘʤʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. ɺʳʷʚʣʝʥʠʝ ʨʘʟʣʠʯʠʡ 

ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʩʠʩʪʝʤ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʩʦʩʪʘʚʣʷʶʪ ʦʩʥʦʚʥʦʝ 

ʩʦʜʝʨʞʘʥʠʝ ʨʘʙʦʪʳ. 
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ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʘʥʘʣʠʟ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚ 

ʉʠʙʠʨʠ ʠ ʄʦʥʛʦʣʠʠ ʧʫʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ ʩʨʘʚʥʝʥʠʷ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ, 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʦʡ, ʩʪʨʫʢʪʫʨʥʦʡ ʦʩʥʦʚʳ.  

ʀʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʦʩʥʦʚʳ 

ɼʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʉʦʚʝʪʩʢʦʛʦ ʉʦʶʟʘ ʠ ʄʦʥʛʦʣʴʩʢʦʡ 

ʅʘʨʦʜʥʦʡ ʈʝʩʧʫʙʣʠʢʠ ʚ ʝʜʠʥʦʤ ʧʦʣʠʪʠʯʝʩʢʦʤ ʨʫʩʣʝ ʧʨʠʚʝʣ ʢ ʪʦʤʫ, ʯʪʦ ʚ 

ʩʦʚʨʝʤʝʥʥʳʭ ʈʦʩʩʠʠ ʠ ʄʦʥʛʦʣʠʠ ʥʘ ʥʘʯʘʣʴʥʦʤ ʵʪʘʧʝ ʦʩʥʦʚʳ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ 

ʚ ʦʪʥʦʰʝʥʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʟʝʤʝʣʴ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʆʆʇʊ ʚʦ ʤʥʦʛʦʤ 

ʦʢʘʟʘʣʠʩʴ ʩʭʦʜʥʳʤʠ ʠ ʙʳʣʠ ʧʨʠʥʷʪʳ ʧʦʯʪʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʚ 1990-ʭ ʛʛ. ʇʝʨʚʳʡ 

ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʦʙʟʦʨ ʦʙʥʦʚʣʝʥʥʦʡ ʶʨʠʜʠʯʝʩʢʦʡ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʙʘʟʳ ʈʦʩʩʠʠ 

ʠ ʄʦʥʛʦʣʠʠ ʙʳʣ ʚʳʧʦʣʥʝʥ ʚ 2000 ʛ. [6]. ɿʘ ʧʨʦʰʝʜʰʠʝ ʜʚʘ ʩ ʣʠʰʥʠʤ ʜʝʩʷʪʠʣʝʪʠʷ 

ʧʫʪʠ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥ ʩʪʘʣʠ ʟʘʤʝʪʥʦ ʨʘʩʭʦʜʠʪʴʩʷ, ʯʪʦ ʦʪʨʘʟʠʣʦʩʴ ʥʘ ʩʦʜʝʨʞʘʥʠʠ 

ʜʝʡʩʪʚʫʶʱʠʭ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʘʢʪʦʚ ʠ ʦʧʨʝʜʝʣʠʣʦ ʧʦʷʚʣʝʥʠʝ ʨʷʜʘ ʦʪʣʠʯʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʚ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʩʠʩʪʝʤʘʭ ʆʆʇʊ ʠʟ-ʟʘ ʚʥʝʩʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ. 

ɿʘʢʦʥʳ ʦ ʟʝʤʣʝ. ɺ ʈʦʩʩʠʠ ʜʝʡʩʪʚʫʝʪ çɿʝʤʝʣʴʥʳʡ ʢʦʜʝʢʩè, ʘ ʚ ʄʦʥʛʦʣʠʠ ï 

ʟʘʢʦʥ çʆ ʟʝʤʣʝè. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʨʦʩʩʠʡʩʢʠʡ ʢʦʜʝʢʩ ʩʫʱʝʩʪʚʝʥʥʦ 

ʦʙʲʝʤʥʝʝ ʠ ʩʣʦʞʥʝʝ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʩʦ ʚʨʝʤʝʥʠ ʝʛʦ ʩʦʟʜʘʥʠʷ ʦʥ 

ʨʝʛʫʣʷʨʥʦ ʧʦʜʚʝʨʛʘʣʩʷ ʠʟʤʝʥʝʥʠʷʤ. ɿʝʤʝʣʴʥʳʡ ʟʘʢʦʥ ʄʦʥʛʦʣʠʠ ʟʘʤʝʪʥʦ ʢʦʨʦʯʝ, 

ʩʪʨʦʞʝ ʧʦ ʩʪʨʫʢʪʫʨʝ, ʘ ʚʥʦʩʠʤʳʝ ʠʟʤʝʥʝʥʠʷ ʢʘʩʘʶʪʩʷ ʪʦʣʴʢʦ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ, 

ʥʝʨʘʟʜʝʣʠʤʦʩʪʠ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʨʘʟʤʝʱʝʥʥʳʭ ʥʘ ʥʠʭ ʩʪʨʦʝʥʠʡ. ɺ ʟʘʢʦʥʝ 

ʄʦʥʛʦʣʠʠ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ çɽʜʠʥʳʡ ʟʝʤʝʣʴʥʳʡ ʬʦʥʜè ʚʢʣʶʯʘʝʪ ʥʝʩʢʦʣʴʢʦ 

ʪʠʧʦʚ ʟʝʤʝʣʴ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ çʟʝʤʣʠ ʦʩʦʙʦʛʦ ʥʘʟʥʘʯʝʥʠʷè, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʠ 

ʟʝʤʣʠ ʆʆʇʊ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʆʆʇʊ ʩʚʦʠʤ ʨʝʰʝʥʠʝʤ çɺʝʣʠʢʠʡ ʍʫʨʘʣ é ʤʦʞʝʪ 

ʠʟʲʷʪʴ ʠ ʦʩʚʦʙʦʜʠʪʴ ʟʝʤʣʶ ʜʣʷ ʦʩʦʙʳʭ ʥʫʞʜ ʛʦʩʫʜʘʨʩʪʚʘè. ʎʝʥʪʨʘʣʴʥʳʡ 

ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ ʦʨʛʘʥ ʧʦ ʟʝʤʝʣʴʥʳʤ ʚʦʧʨʦʩʘʤ ʠʤʝʝʪ ʧʦʣʥʦʤʦʯʠʷ ʚʥʦʩʠʪʴ ʚ 

ʇʨʘʚʠʪʝʣʴʩʪʚʦ ʧʨʝʜʣʦʞʝʥʠʝ ʦ ʧʨʠʦʙʨʝʪʝʥʠʠ ʠʣʠ ʧʝʨʝʜʘʯʝ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ 

ʜʣʷ ʩʦʟʜʘʥʠʷ ʆʆʇʊ. ɽʩʣʠ ʧʨʠ ʩʦʟʜʘʥʠʠ ʥʦʚʦʡ ʆʆʇʊ ʚʳʷʩʥʷʝʪʩʷ, ʯʪʦ ʟʝʤʣʠ ʥʝ 

ʦʪʥʦʩʷʪʩʷ ʢ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ, ʪʦ çʘʡʤʘʢʠ, ʩʪʦʣʠʮʘ ʩʪʨʘʥʳ, ʩʦʤʦʥʳ ʠ ʦʢʨʫʛʠ 

ʤʦʛʫʪ ʧʨʠʦʙʨʝʩʪʠ ʟʝʤʣʠ ʜʣʷ ʤʝʩʪʥʳʭ ʦʩʦʙʳʭ ʥʫʞʜè ʚ ʦʙʣʘʩʪʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ, 

ʩ ʚʳʧʣʘʪʦʡ ʢʦʤʧʝʥʩʘʮʠʠ ʩʦʙʩʪʚʝʥʥʠʢʫ. ɿʘʢʦʥ ʨʘʟʨʝʰʘʝʪ ʠʥʦʩʪʨʘʥʥʳʤ 

ʦʨʛʘʥʠʟʘʮʠʷʤ ʠ ʢʦʤʧʘʥʠʷʤ ʚʨʝʤʝʥʥʦʝ ʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʣʷʤʠ ʄʦʥʛʦʣʠʠ. 

ʅʘʧʨʠʤʝʨ, ɸʩʩʦʮʠʘʮʠʷ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʄʦʥʛʦʣʠʠ (ʥʝʢʦʤʤʝʨʯʝʩʢʘʷ 

ʦʙʱʝʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ) ʥʘ ʩʨʝʜʩʪʚʘ ʠʥʦʩʪʨʘʥʥʳʭ ʬʦʥʜʦʚ ʦʩʫʱʝʩʪʚʠʣʘ 

ʥʘʯʘʣʴʥʳʡ ʵʪʘʧ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʦʛʨʘʥʠʯʝʥʥʦʡ ʧʦʧʫʣʷʮʠʠ ʠʩʯʝʟʥʫʚʰʝʡ ʣʦʰʘʜʠ 

ʇʨʞʝʚʘʣʴʩʢʦʛʦ (Equus ferus przewalskii Groves, 1986) ʚ ʢʦʥʮʝ 1960-ʭ ʛʛ. ʚ 

ʄʦʥʛʦʣʠʠ. ɺʧʦʩʣʝʜʩʪʚʠʠ ʥʘ ʵʪʦʤ ʫʯʘʩʪʢʝ ʚ 1993 ʛ. ʙʳʣ ʩʦʟʜʘʥ ʩʥʘʯʘʣʘ 

ʧʨʠʨʦʜʥʳʡ ʨʝʟʝʨʚʘʪ, ʧʦʟʞʝ ʩ 2003 ʛ. ï ʥʘʮʠʦʥʘʣʴʥʳʡ ʧʘʨʢ çʍʫʩʪʘʡ ʥʫʨʫʫè, 

ʫʧʨʘʚʣʷʚʰʠʡʩʷ ʥʝʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʝʡ çHustai National Park Trustè 

[11]. ɺ ʈʦʩʩʠʠ ʪʘʢʠʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʙʳʣʠ ʚʦʟʤʦʞʥʳ ʪʦʣʴʢʦ ʚ 1990-ʭ ʛʛ., 

ʥʘʧʨʠʤʝʨ, ʚ ʗʢʫʪʠʠ ï ʨʝʩʫʨʩʥʳʡ ʨʝʟʝʨʚʘʪ çʏʘʨʫʦʜʘ (WWF-ʉʘʭʘ)è (1997 ʛ.), ʠʟ 
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ʥʘʠʤʝʥʦʚʘʥʠʷ ʢʦʪʦʨʦʛʦ ʚʠʜʥʦ, ʢʘʢʘʷ ʦʙʱʝʩʪʚʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʧʨʠʥʷʣʘ 

ʫʯʘʩʪʠʝ ʚ ʝʛʦ ʩʦʟʜʘʥʠʠ. 

ɺ ʨʦʩʩʠʡʩʢʦʤ ʟʝʤʝʣʴʥʦʤ ʢʦʜʝʢʩʝ ʜʝʢʣʘʨʠʨʫʝʪʩʷ çʧʨʠʦʨʠʪʝʪ ʦʭʨʘʥʳ ʟʝʤʣʠ 

ʢʘʢ ʚʘʞʥʝʡʰʝʛʦ ʢʦʤʧʦʥʝʥʪʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ é ʧʝʨʝʜ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʟʝʤʣʠè, ʥʦ ʥʘ ʧʨʘʢʪʠʢʝ ʧʨʠʦʨʠʪʝʪʥʦʩʪʴ ʯʘʩʪʦ ʥʝ ʩʦʙʣʶʜʘʝʪʩʷ. ʅʘʧʨʠʤʝʨ, ʧʨʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʦʚʦʡ ʆʆʇʊ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʘʥʘʣʠʟʠʨʫʝʪʩʷ ʥʘʣʠʯʠʝ 

ʨʘʟʚʝʜʘʥʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ, ʯʪʦ ʯʘʩʪʦ ʪʦʨʤʦʟʠʪ ʠʣʠ 

ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʘʝʪ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʟʘʜʘʯʠ. ʂʨʦʤʝ ʪʦʛʦ, ʫʩʪʘʥʦʚʣʝʥ 

çʧʨʠʦʨʠʪʝʪ ʩʦʭʨʘʥʝʥʠʷ ʦʩʦʙʦ ʮʝʥʥʳʭ ʟʝʤʝʣʴ ʠ ʟʝʤʝʣʴ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ 

ʪʝʨʨʠʪʦʨʠʡ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʠʟʤʝʥʝʥʠʝ ʮʝʣʝʚʦʛʦ ʥʘʟʥʘʯʝʥʠʷ é ʟʝʤʝʣʴ ʦʩʦʙʦ 

ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʦʙʲʝʢʪʦʚ é ʜʣʷ ʠʥʳʭ ʮʝʣʝʡ 

ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʠʣʠ ʟʘʧʨʝʱʘʝʪʩʷè, ʯʪʦ ʪʘʢʞʝ ʯʘʩʪʦ ʥʝ ʩʦʙʣʶʜʘʝʪʩʷ ʥʘ ʧʨʘʢʪʠʢʝ. 

ʅʘʠʙʦʣʝʝ ʷʨʢʠʤ ʧʨʠʤʝʨʦʤ ʩʪʘʣʦ ʚʥʝʩʝʥʠʝ ʩʧʝʮʠʘʣʴʥʦʡ ʩʪʘʪʴʠ ʚ ʬʝʜʝʨʘʣʴʥʳʡ 

ʟʘʢʦʥ ʦʙ ʆʆʇʊ, ʢʦʛʜʘ ʧʦʜ ʦʙʲʝʢʪʳ ʜʣʷ ʟʠʤʥʝʡ ʦʣʠʤʧʠʘʜʳ 2014 ʛ. ʚ ʉʦʯʠ ʙʳʣʠ 

ʚʳʚʝʜʝʥʳ ʟʝʤʣʠ ʠʟ ʩʦʩʪʘʚʘ ʉʦʯʠʥʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ ʧʘʨʢʘ. ɼʣʷ ʉʠʙʠʨʠ ʚ 

ʥʘʨʫʰʝʥʠʝ ʜʫʭʘ ʟʘʢʦʥʘ ʦʙ ʆʆʇʊ ʪʘʢʞʝ ʚʚʝʜʝʥ ʧʫʥʢʪ ʦʙ ʦʙʷʟʘʪʝʣʴʥʦʩʪʠ 

ʠʟʤʝʥʝʥʠʷ ʛʨʘʥʠʮ ʆʆʇʊ ʣʶʙʦʛʦ ʩʪʘʪʫʩʘ ʚ ʩʣʫʯʘʝ ʨʘʩʰʠʨʝʥʠʷ ɹʘʡʢʘʣʦ-

ɸʤʫʨʩʢʦʡ ʠ ʊʨʘʥʩʩʠʙʠʨʩʢʦʡ ʞʝʣʝʟʥʦʜʦʨʦʞʥʳʭ ʤʘʛʠʩʪʨʘʣʝʡ. ɺ ʨʦʩʩʠʡʩʢʦʤ 

ʢʦʜʝʢʩʝ ʚ ʦʙʱʝʤ ʧʝʨʝʯʥʝ ʢʘʪʝʛʦʨʠʡ ʟʝʤʝʣʴ ʧʨʠʚʝʜʝʥʳ ʠ çʟʝʤʣʠ ʆʆʇʊè, ʘ ʪʘʢʞʝ 

ʧʨʝʜʫʩʤʦʪʨʝʥʦ çʨʝʟʝʨʚʠʨʦʚʘʥʠʝ ʟʝʤʝʣʴè ʠ çʧʨʠʥʫʜʠʪʝʣʴʥʦʝ ʦʪʯʫʞʜʝʥʠʝ 

ʟʝʤʝʣʴè ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʥʫʞʜ, ʚʢʣʶʯʘʷ ʩʦʟʜʘʥʠʝ ʆʆʇʊ. ɺ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ ʨʝʟʝʨʚʠʨʦʚʘʥʠʷ ʟʝʤʝʣʴ ʜʣʷ ʆʆʇʊ ʥʝ ʧʨʦʠʩʭʦʜʠʪ, ʭʦʪʷ ʢ ʥʝʤʫ 

ʧʨʠʙʝʛʘʶʪ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʨʘʟʣʠʯʥʳʭ ʩʦʦʨʫʞʝʥʠʡ. ʅʘʭʦʜʷʱʠʝʩʷ 

ʚ ʚʝʜʝʥʠʠ ʟʘʧʦʚʝʜʥʠʢʦʚ ʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʢʦʚ ʟʝʤʣʠ ʠʟʳʤʘʶʪʩʷ ʠʟ ʦʙʦʨʦʪʘ; 

ʦʛʨʘʥʠʯʠʚʘʶʪʩʷ ʜʣʷ ʠʟʲʷʪʠʷ ï ʟʝʤʣʠ ʠʥʳʭ ʢʘʪʝʛʦʨʠʡ ʆʆʇʊ. ɺʘʞʥʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʟʝʤʝʣʴ ʚ ʛʨʘʥʠʮʘʭ ʯʘʩʪʠ ʢʘʪʝʛʦʨʠʡ ʨʦʩʩʠʡʩʢʠʭ ʆʆʇʊ 

(ʟʘʢʘʟʥʠʢʠ, ʧʨʠʨʦʜʥʳʝ ʧʘʨʢʠ ʠ ʜʨ.) ʥʝ ʦʪʥʦʩʷʪʩʷ ʢ çʟʝʤʣʷʤ ʆʆʇʊè, ʚ ʦʩʥʦʚʥʦʤ 

ʦʥʠ ʧʨʝʜʩʪʘʚʣʝʥʳ çʟʝʤʣʷʤʠ ʣʝʩʥʦʛʦ ʬʦʥʜʘè ʠ ʨʝʞʝ çʟʝʤʣʷʤʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷè, ʯʪʦ ʯʘʩʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʯʝʚʠʜʥʤr 

ʶʨʠʜʠʯʝʩʢʠʤ ʧʨʦʪʠʚʦʨʝʯʠʷʤ. ʅʘʭʦʜʷʱʠʝʩʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʣʠ 

ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʟʝʤʣʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪʩʷ ʚ ʧʦʩʪʦʷʥʥʦʝ 

(ʙʝʩʩʨʦʯʥʦʝ) ʧʦʣʴʟʦʚʘʥʠʝ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʦʨʛʘʥʘʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʠ 

ʦʨʛʘʥʘʤ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʤ 

ʫʯʨʝʞʜʝʥʠʷʤ (ʙʶʜʞʝʪʥʳʤ, ʢʘʟʝʥʥʳʤ, ʘʚʪʦʥʦʤʥʳʤ), ʚ ʚʝʜʝʥʠʠ ʢʦʪʦʨʳʭ 

ʥʘʭʦʜʷʪʩʷ ʆʆʇʊ. ɿʝʤʣʠ ʤʦʛʫʪ ʙʳʪʴ ʠʟʲʷʪʳ ʥʘ ʦʩʥʦʚʘʥʠʠ ʨʝʰʝʥʠʷ ʦ ʩʦʟʜʘʥʠʠ 

ʠʣʠ ʨʘʩʰʠʨʝʥʠʠ ʆʆʇʊ. ʆʪʜʝʣʴʥʦ ʤʦʛʫʪ ʧʨʠʤʝʥʷʪʴʩʷ ʦʛʨʘʥʠʯʝʥʠʷ ʧʨʘʚ ʥʘ 

ʟʝʤʣʶ ʚ ʩʣʫʯʘʝ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʦʩʦʙʳʭ ʫʩʣʦʚʠʡ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʞʠʚʦʪʥʦʛʦ ʠ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʠʨʘ, ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ, ʩʦʭʨʘʥʝʥʠʷ 

ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ, ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ, ʧʫʪʝʡ ʤʠʛʨʘʮʠʠ ʜʠʢʠʭ 

ʞʠʚʦʪʥʳʭ. ɺʳʜʝʣʷʶʪʩʷ ʪʘʢʞʝ çʦʩʦʙʦ ʮʝʥʥʳʝè ʟʝʤʣʠ, ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʳʭ 

ʠʤʝʶʪʩʷ ʧʨʠʨʦʜʥʳʝ ʦʙʲʝʢʪʳ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʝ ʦʩʦʙʫʶ ʥʘʫʯʥʫʶ, ʠʩʪʦʨʠʢʦ-

ʢʫʣʴʪʫʨʥʫʶ ʮʝʥʥʦʩʪʴ (ʪʠʧʠʯʥʳʝ ʠʣʠ ʨʝʜʢʠʝ ʣʘʥʜʰʘʬʪʳ, ʢʫʣʴʪʫʨʥʳʝ 

ʣʘʥʜʰʘʬʪʳ, ʩʦʦʙʱʝʩʪʚʘ ʨʘʩʪʠʪʝʣʴʥʳʭ, ʞʠʚʦʪʥʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʨʝʜʢʠʝ 
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ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʦʙʨʘʟʦʚʘʥʠʷ); ʥʘ ʩʦʙʩʪʚʝʥʥʠʢʦʚ, ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʝʡ, 

ʟʝʤʣʝʚʣʘʜʝʣʴʮʝʚ ʠ ʘʨʝʥʜʘʪʦʨʦʚ ʪʘʢʠʭ ʫʯʘʩʪʢʦʚ ʚʦʟʣʘʛʘʶʪʩʷ ʦʙʷʟʘʥʥʦʩʪʠ ʧʦ ʠʭ 

ʩʦʭʨʘʥʝʥʠʶ. ʅʝʟʘʚʠʩʠʤʦ ʦʪ ʢʘʪʝʛʦʨʠʠ ʟʝʤʝʣʴ ʤʦʛʫʪ ʙʳʪʴ ʫʩʪʘʥʦʚʣʝʥʳ çʟʦʥʳ ʩ 

ʦʩʦʙʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡè, ʥʘʧʨʠʤʝʨ, ʦʭʨʘʥʥʳʝ ʟʦʥʳ 

ʆʆʇʊ, ʚʦʜʦʦʭʨʘʥʥʳʝ (ʨʳʙʦʦʭʨʘʥʥʳʝ) ʟʦʥʳ ʠ ʧʨʠʙʨʝʞʥʳʝ ʟʘʱʠʪʥʳʝ ʧʦʣʦʩʳ, 

ʯʘʩʪʦ ʢ ʥʠʤ ʦʪʥʦʩʷʪ ʧʘʤʷʪʥʠʢʠ ʧʨʠʨʦʜʳ. ʅʘ çʟʝʤʣʷʭ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ 

ʥʘʟʥʘʯʝʥʠʷè ʜʦʧʫʩʢʘʝʪʩʷ ʦʛʨʘʥʠʯʝʥʥʘʷ ʭʦʟʷʡʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʤʝʩʪʘʭ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʨʦʞʠʚʘʥʠʷ ʠ ʪʨʘʜʠʮʠʦʥʥʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʢʦʨʝʥʥʳʭ ʤʘʣʦʯʠʩʣʝʥʥʳʭ ʥʘʨʦʜʦʚ ʈʌ, çʤʦʛʫʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʪʝʨʨʠʪʦʨʠʠ 

ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷè (ʊʊʇ) ʵʪʠʭ ʥʘʨʦʜʦʚ. 

ʊʊʇ ʚ ʢʦʜʝʢʩʝ ʨʘʩʩʤʦʪʨʝʥʳ ʢʘʢ ʫʯʘʩʪʢʠ, ʠʤʝʶʱʠʝ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʦʛʨʘʥʠʯʝʥʠʷ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʦ ʥʝ ʦʪʥʦʩʷʱʠʝʩʷ ʢ ʆʆʇʊ ʩ 

ʜʝʢʘʙʨʷ 2013 ʛ. ʧʦʩʣʝ ʧʨʠʥʷʪʠʷ ʟʘʢʦʥʘ ʦʙ ʠʟʤʝʥʝʥʠʷʭ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ. ʕʪʠ 

ʟʝʤʝʣʴʥʳʝ ʫʯʘʩʪʢʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʣʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʪʘʢʞʝ çʤʦʛʫʪ ʙʳʪʴ ʧʨʝʜʦʩʪʘʚʣʝʥʳ ʚ ʙʝʟʚʦʟʤʝʟʜʥʦʝ ʧʦʣʴʟʦʚʘʥʠʝ 

ʣʠʮʘʤ, ʦʪʥʦʩʷʱʠʤʩʷ ʢ ʢʦʨʝʥʥʳʤ ʤʘʣʦʯʠʩʣʝʥʥʳʤ ʥʘʨʦʜʘʤ ʉʝʚʝʨʘ, ʉʠʙʠʨʠ ʠ 

ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʈʌ, ʠ ʠʭ ʦʙʱʠʥʘʤ ʚ ʤʝʩʪʘʭ ʪʨʘʜʠʮʠʦʥʥʦʛʦ ʧʨʦʞʠʚʘʥʠʷ ʠ 

ʪʨʘʜʠʮʠʦʥʥʦʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʵʪʠʭ ʟʝʤʝʣʴ 

çʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʙʝʟ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ ʠ ʫʩʪʘʥʦʚʣʝʥʠʷ 

ʩʝʨʚʠʪʫʪʘ, ʧʫʙʣʠʯʥʦʛʦ ʩʝʨʚʠʪʫʪʘè, ʝʩʣʠ ʥʘ ʥʠʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ 

ʮʝʣʷʭ ʩʦʭʨʘʥʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʭʦʟʷʡʩʪʚʝʥʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʧʨʦʤʳʩʣʦʚ ʢʦʨʝʥʥʳʭ ʤʘʣʦʯʠʩʣʝʥʥʳʭ ʥʘʨʦʜʦʚè.  

ɿʘʢʦʥ ʦ ʊʊʇ. ɺ ʦʪʣʠʯʠʝ ʦʪ ʄʦʥʛʦʣʠʠ, ʛʜʝ ʚʩʷ ʩʢʦʪʦʚʦʜʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʤʝʩʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʧʨʠʟʥʘʥʘ ʪʨʘʜʠʮʠʦʥʥʦʡ, ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ, ʚ ʈʦʩʩʠʠ ʧʨʠʥʷʪ ʩʧʝʮʠʘʣʴʥʳʡ ʟʘʢʦʥ ʦ ʊʊʇ ʢʦʨʝʥʥʳʭ 

ʤʘʣʦʯʠʩʣʝʥʥʳʭ ʥʘʨʦʜʦʚ. ʆʜʥʘ ʠʟ ʮʝʣʝʡ ʟʘʢʦʥʘ ï ʩʦʭʨʘʥʝʥʠʝ ʥʘ ʊʊʇ 

ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. ʊʊʇ ʧʨʠʟʥʘʶʪʩʷ çʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʤʠ 

ʪʝʨʨʠʪʦʨʠʷʤʠè ʬʝʜʝʨʘʣʴʥʦʛʦ, ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠʣʠ ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ. ɿʘʢʦʥ 

ʟʜʝʩʴ ʜʦʧʫʩʢʘʝʪ ʪʦʣʴʢʦ ʪʘʢʫʶ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʥʝ ʥʘʨʫʰʘʝʪ 

ʧʨʘʚʦʚʦʡ ʨʝʞʠʤ ʊʊʇ. 

ɿʘʢʦʥʳ ʦʙ ʆʆʇʊ ʚ ʦʙʝʠʭ ʩʪʨʘʥʘʭ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚʥʳʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ. ʇʨʠʯʝʤ ʚ ʈʦʩʩʠʠ ʠ ʄʦʥʛʦʣʠʠ 

ʠʟʥʘʯʘʣʴʥʦ ʧʨʠʥʷʪʳ ʧʦʭʦʞʠʝ ʩʠʩʪʝʤʳ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʜʣʷ 

ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʆʆʇʊ, ʥʦ ʨʝʛʠʦʥʘʣʴʥʳʝ ʠʣʠ ʤʝʩʪʥʳʝ ʆʆʇʊ ʚ ʈʦʩʩʠʠ 

ʪʘʢʞʝ ʠʤʝʶʪ ʩʚʦʶ ʢʣʘʩʩʠʬʠʢʘʮʠʶ, ʘ ʚ ʄʦʥʛʦʣʠʠ ï ʵʪʦ ʦʜʥʘ ʢʘʪʝʛʦʨʠʷ ʜʣʷ 

ʢʘʞʜʦʛʦ ʫʨʦʚʥʷ. ʆʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʆʆʇʊ ʚʢʣʶʯʘʶʪ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚ 

ʈʦʩʩʠʠ ʠ ʄʦʥʛʦʣʠʠ: ʟʘʧʦʚʝʜʥʠʢʠ/ʩʪʨʦʛʦ ʦʭʨʘʥʷʝʤʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʥʘʮʠʦʥʘʣʴʥʳʝ 

ʧʘʨʢʠ, ʟʘʢʘʟʥʠʢʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ/ʧʨʠʨʦʜʥʳʝ ʨʝʟʝʨʚʘʪʳ, ʧʘʤʷʪʥʠʢʠ 

ʧʨʠʨʦʜʳ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ/ʧʘʤʷʪʥʠʢʠ. ʈʝʛʠʦʥʘʣʴʥʳʝ ʆʆʇʊ ʚʢʣʶʯʘʶʪ: 

ʧʨʠʨʦʜʥʳʝ ʧʘʨʢʠ, ʟʘʢʘʟʥʠʢʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠ ʜʨ. / ʆʆʇʊ ʘʡʤʘʢʘ. ʂ 

ʤʝʩʪʥʳʤ ʦʭʨʘʥʷʝʤʳʤ ʪʝʨʨʠʪʦʨʠʷʤ ʦʪʥʝʩʝʥʳ ʢʘʪʝʛʦʨʠʠ, ʦʧʨʝʜʝʣʷʝʤʳʝ 

ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʟʘʢʦʥʘʤʠ ʦʙ ʆʆʇʊ / ʆʆʇʊ ʩʦʤʦʥʘ. ʉʣʝʜʫʝʪ ʦʩʦʙʦ ʧʦʜʯʝʨʢʥʫʪʴ, 
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ʯʪʦ ʚ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʠʟ-ʟʘ ʥʠʟʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʣʷ ʮʝʣʝʡ ʩʦʭʨʘʥʝʥʠʷ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʨʝʜʝ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʪʘʢʠʝ 

ʢʘʪʝʛʦʨʠʠ ʆʆʇʊ ʢʘʢ ʨʦʩʩʠʡʩʢʠʝ ʜʝʥʜʨʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʢʠ, ʙʦʪʘʥʠʯʝʩʢʠʝ ʩʘʜʳ ʠ 

ʯʨʝʟʚʳʯʘʡʥʦ ʥʝʙʦʣʴʰʠʝ ʧʦ ʧʣʦʱʘʜʠ ʧʘʤʷʪʥʠʢʠ ʧʨʠʨʦʜʳ. 

ɺ ʈʦʩʩʠʠ ʦʭʨʘʥʥʳʝ ʟʦʥʳ ʚʦʢʨʫʛ ʆʆʇʊ ʧʨʝʜʫʩʤʦʪʨʝʥʳ ʪʦʣʴʢʦ ʜʣʷ 

çʟʘʧʦʚʝʜʥʠʢʦʚ, ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʢʦʚ, ʧʨʠʨʦʜʥʳʭ ʧʘʨʢʦʚ ʠ ʧʘʤʷʪʥʠʢʦʚ 

ʧʨʠʨʦʜʳè. ɺ ʄʦʥʛʦʣʠʠ ʧʨʠʥʷʪ ʩʧʝʮʠʘʣʴʥʳʡ ʟʘʢʦʥ ʦ ʙʫʬʝʨʥʳʭ ʟʦʥʘʭ ʆʆʇʊ. 

ʆʥʠ ʤʦʛʫʪ ʙʳʪʴ ʩʦʟʜʘʥʳ ʚʦʢʨʫʛ ʣʶʙʳʭ ʆʆʇʊ, ʧʨʠʯʝʤ ʜʣʷ ʩʦʚʤʝʩʪʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʙʫʬʝʨʥʳʤʠ ʟʦʥʘʤʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤʠ ʚʩʝʭ ʟʝʤʣʝʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʩʦʟʜʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʡ ʩʦʚʝʪ ʙʫʬʝʨʥʦʡ ʟʦʥʳ ʠ ʬʦʥʜ ʜʣʷ ʝʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. 

ɿʘʢʦʥ ʦʙ ʆʆʇʊ ʄʦʥʛʦʣʠʠ ʜʦʧʦʣʥʷʝʪʩʷ ʩʧʝʮʠʘʣʴʥʳʤ ʟʘʢʦʥʦʤ ʦ ʟʘʧʨʝʪʝ ʜʦʙʳʯʠ 

ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ ʚ ʠʩʪʦʢʘʭ ʨʝʢ. 

ʌʫʥʢʮʠʦʥʘʣʴʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ ʚ ʈʦʩʩʠʠ ʧʨʝʜʫʩʤʦʪʨʝʥʦ ʪʦʣʴʢʦ ʜʣʷ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʧʨʠʨʦʜʥʳʭ ʧʘʨʢʦʚ, ʘ ʚ ʄʦʥʛʦʣʠʠ ï ʜʣʷ ʩʪʨʦʛʦ ʦʭʨʘʥʷʝʤʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʠ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʢʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʡ ʨʝʞʠʤ 

ʤʦʥʛʦʣʴʩʢʠʭ ʟʘʧʦʚʝʜʥʠʢʦʚ ʙʦʣʴʰʝ ʧʦʭʦʞ ʥʘ ʨʝʞʠʤ ʨʦʩʩʠʡʩʢʠʭ ʥʘʮʠʦʥʘʣʴʥʳʭ 

ʧʘʨʢʦʚ ʠʣʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʙʠʦʩʬʝʨʥʳʭ ʨʝʟʝʨʚʘʪʦʚ; ʦʥʠ ʤʦʛʫʪ 

ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʡ ʨʝʞʠʤ ʥʘ ʩʣʝʜʫʶʱʠʝ ʟʦʥʳ: 1. ʥʝʪʨʦʥʫʪʘʷ 

(ʥʝʠʟʤʝʥʝʥʥʘʷ); 2. ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʘʷ (ʚʦʟʤʦʞʥʘ ʙʠʦʪʝʭʥʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, 

ʫʩʪʨʘʥʝʥʠʝ ʫʱʝʨʙʘ ʦʪ ʩʪʠʭʠʡʥʳʭ ʙʝʜʩʪʚʠʡ); 3. ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʜʦʩʪʫʧʘ 

(ʨʘʟʨʝʰʝʥʳ ʩʘʥʠʪʘʨʥʘʷ ʨʫʙʢʘ, ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʝʤʧʠʥʛʦʚ ʚʨʝʤʝʥʥʦʛʦ 

ʧʨʝʙʳʚʘʥʠʷ, ʩʙʦʨ ʦʪʜʝʣʴʥʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʠ ʧʠʱʝʚʳʭ ʨʘʩʪʝʥʠʡ ʠ ʧʣʦʜʦʚ 

ʤʝʩʪʥʳʤʠ ʞʠʪʝʣʷʤʠ, ʧʦʩʝʱʝʥʠʝ ʩʚʷʪʳʭ ʤʝʩʪ). ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʙʣʠʟʦʩʪʴ 

ʩʘʤʦʛʦ ʢʨʫʧʥʦʛʦ ʛʦʨʦʜʘ ʄʦʥʛʦʣʠʠ ʢ ʩʪʨʦʛʦ ʦʭʨʘʥʷʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ çɹʦʛʜ-ʍʘʥ-

ʋʫʣè ʧʨʠʚʝʣʘ ʢ ʩʫʱʝʩʪʚʝʥʥʳʤ ʥʘʨʫʰʝʥʠʷʤ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ ʨʝʞʠʤʘ ʵʪʦʡ 

ʆʆʇʊ: ʚʦʟʥʠʢʣʠ ʮʝʣʳʝ ʛʦʨʦʜʩʢʠʝ ʤʠʢʨʦʨʘʡʦʥʳ, ʧʦʣʷ ʜʣʷ ʛʦʣʴʬʘ, ʛʦʨʥʦʣʳʞʥʳʝ 

ʪʨʘʩʩʳ, ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʣʦʩʴ ʯʠʩʣʦ ʪʫʨʠʩʪʩʢʠʭ ʙʘʟ ʠ ʙʘʟ ʦʪʜʳʭʘ. ɿʜʝʩʴ 

ʠʟʤʝʥʠʣʠʩʴ ʧʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʩʦʢʨʘʪʠʣʠʩʴ ʧʣʦʱʘʜʠ ʠ ʢʘʯʝʩʪʚʦ ʣʝʩʦʚ. ɼʣʷ 

ʨʦʩʩʠʡʩʢʠʭ ʟʘʧʦʚʝʜʥʠʢʦʚ, ʢʦʪʦʨʳʤ ʧʨʠʩʚʦʝʥ ʩʪʘʪʫʩ çʙʠʦʩʬʝʨʥʳʭ 

ʟʘʧʦʚʝʜʥʠʢʦʚè, ʤʦʞʝʪ ʚʳʜʝʣʷʪʴʩʷ ʩʧʝʮʠʘʣʴʥʳʡ ʙʠʦʩʬʝʨʥʳʡ ʧʦʣʠʛʦʥ çʚ ʮʝʣʷʭ 

ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ (ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ), ʘ ʪʘʢʞʝ 

ʘʧʨʦʙʠʨʦʚʘʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʤʝʪʦʜʦʚ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʥʝ 

ʨʘʟʨʫʰʘʶʱʠʭ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʠ ʥʝ ʠʩʪʦʱʘʶʱʠʭ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳè.  

ɺ ʈʦʩʩʠʠ ʚ ʛʨʘʥʠʮʘʭ ʆʆʇʊ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ, ʯʪʦ 

ʚʳʟʳʚʘʝʪ ʩʣʦʞʥʦʩʪʠ ʢʘʢ ʚ ʫʧʨʘʚʣʝʥʠʠ ʦʭʨʘʥʷʝʤʦʡ ʧʨʠʨʦʜʥʦʡ ʪʝʨʨʠʪʦʨʠʝʡ, ʪʘʢ 

ʠ ʧʨʦʙʣʝʤʳ ʩ ʨʘʟʚʠʪʠʝʤ ʧʦʩʝʣʢʦʚ. ʊʘʢʘʷ ʩʠʪʫʘʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʚ 

ʇʨʠʙʘʡʢʘʣʴʩʢʦʤ ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ (ʀʨʢʫʪʩʢʘʷ ʦʙʣʘʩʪʴ), ʥʦ ʚ ʥʘʠʙʦʣʝʝ 

ʭʘʨʘʢʪʝʨʥʦʤ ʚʠʜʝ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʊʫʥʢʠʥʩʢʦʤ ʥʘʮʠʦʥʘʣʴʥʦʤ ʧʘʨʢʝ (ʈʝʩʧʫʙʣʠʢʘ 

ɹʫʨʷʪʠʷ) [2]. ɺ ʄʦʥʛʦʣʠʠ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʚ ʩʦʩʪʘʚ ʆʆʇʊ ʥʝ ʚʢʣʶʯʘʶʪʩʷ. 

ʇʦʩʝʱʝʥʠʝ ʨʦʩʩʠʡʩʢʠʭ ʆʆʇʊ ʬʠʟʠʯʝʩʢʠʤʠ ʣʠʮʘʤʠ, ʥʝ ʧʨʦʞʠʚʘʶʱʠʤʠ ʚ 

ʠʭ ʛʨʘʥʠʮʘʭ, ʤʦʞʝʪ ʙʳʪʴ ʢʘʢ ʙʝʩʧʣʘʪʥʳʤ, ʪʘʢ ʠ ʩ ʦʧʣʘʪʦʡ, ʧʨʠʯʝʤ ʨʘʟʤʝʨ ʦʧʣʘʪʳ 
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ʦʧʨʝʜʝʣʷʝʪʩʷ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʢʦʣʦʛʠʠ ʈʌ. ɺ ʄʦʥʛʦʣʠʠ 

ʟʘ ʧʦʩʝʱʝʥʠʝ ʣʶʙʳʭ ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʆʆʇʊ ʚʟʠʤʘʝʪʩʷ ʧʣʘʪʘ. 

ɺ ʦʙʦʠʭ ʟʘʢʦʥʘʭ ʜʝʢʣʘʨʠʨʫʝʪʩʷ ʧʨʠʦʨʠʪʝʪ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʧʨʘʚʘ ʥʘʜ 

ʥʘʮʠʦʥʘʣʴʥʳʤ. ʄʦʥʛʦʣʠʷ ʩʪʨʦʛʦ ʧʨʠʜʝʨʞʠʚʘʝʪʩʷ ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʧʨʠʦʨʠʪʝʪʘ, 

ʪʦʛʜʘ ʢʘʢ ʈʦʩʩʠʷ ʩʦʚʩʝʤ ʥʝʜʘʚʥʦ ʨʝʰʠʣʘ ʠʤ ʧʨʝʥʝʙʨʝʯʴ, ʧʨʠʥʷʚ ʟʘʢʦʥ ʦ 

ʧʨʠʦʨʠʪʝʪʝ ʂʦʥʩʪʠʪʫʮʠʠ ʈʌ ʥʘʜ ʨʝʰʝʥʠʷʤʠ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʠ 

ʩʫʜʦʚ. ɺ ɿʘʢʦʥʝ ʦʙ ʆʆʇʊ ʄʦʥʛʦʣʠʠ ʩʧʝʮʠʘʣʴʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ 

ʪʨʘʥʩʛʨʘʥʠʯʥʳʤ ʠ ʧʨʠʛʨʘʥʠʯʥʳʤ ʆʆʇʊ, ʘ ʪʘʢʞʝ ʧʨʠʚʣʝʯʝʥʠʶ ʢ ʠʭ ʦʭʨʘʥʝ 

ʧʦʛʨʘʥʠʯʥʠʢʦʚ. ʄʝʞʜʫ ʉʠʙʠʨʴʶ ʠ ʄʦʥʛʦʣʠʝʡ ʝʩʪʴ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʝ ʠ 

ʧʣʘʥʠʨʫʝʤʳʝ ʪʨʘʥʩʛʨʘʥʠʯʥʳʝ ʆʆʇʊ [1], ʥʦ ʚ ʨʦʩʩʠʡʩʢʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʦʥʠ 

ʥʝ ʫʧʦʤʠʥʘʶʪʩʷ, ʚ ʦʪʥʦʰʝʥʠʠ ʥʠʭ ʥʝ ʦʛʦʚʦʨʝʥʳ ʫʩʣʦʚʠʷ ʠʭ ʩʦʭʨʘʥʝʥʠʷ, ʫʯʘʩʪʠʷ 

ʚ ʦʭʨʘʥʝ ʧʦʛʨʘʥʠʯʥʦʡ ʩʣʫʞʙʳ ʠ ʜʨʫʛʠʝ ʚʦʧʨʦʩʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ.  

ɺ ʤʦʥʛʦʣʴʩʢʦʤ ʟʘʢʦʥʝ ʦʙ ʆʆʇʊ ʢ ʬʠʥʘʥʩʠʨʦʚʘʥʠʶ ʦʭʨʘʥʷʝʤʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʧʦʤʠʤʦ ʙʶʜʞʝʪʥʳʭ ʠ ʧʦʣʫʯʝʥʥʳʭ ʦʪ ʧʦʩʝʪʠʪʝʣʝʡ ʩʨʝʜʩʪʚ, ʢʦʪʦʨʳʝ 

ʛʦʜ ʦʪ ʛʦʜʘ ʫʚʝʣʠʯʠʚʘʶʪʩʷ [7], ʤʦʛʫʪ ʧʨʠʚʣʝʢʘʪʴʩʷ ʣʶʙʳʝ ʟʘʢʦʥʥʳʝ ʧʫʪʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʜʜʝʨʞʢʠ, ʚʢʣʶʯʘʷ ʤʝʞʜʫʥʘʨʦʜʥʳʝ ʬʦʥʜʳ ʠ ʟʘʨʫʙʝʞʥʳʝ 

ʯʘʩʪʥʳʝ ʧʦʞʝʨʪʚʦʚʘʥʠʷ. ɺ ʈʦʩʩʠʠ ʩ ʥʝʜʘʚʥʝʛʦ ʚʨʝʤʝʥʠ ʟʘʨʫʙʝʞʥʦʝ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʆʆʇʊ ʧʨʝʢʨʘʱʝʥʦ. ɺ ʨʦʩʩʠʡʩʢʦʤ ʟʘʢʦʥʝ ʦʙ ʆʆʇʊ ʠ ʚ ʮʝʣʦʤ ʚ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʤ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ ʥʝʪ ʧʦʣʥʦʮʝʥʥʦʛʦ ʦʙʩʫʞʜʝʥʠʷ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ 

ʟʥʘʯʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʤʝʞʜʫʥʘʨʦʜʥʳʤʠ ʢʦʥʚʝʥʮʠʷʤʠ, ʨʘʪʠʬʠʮʠʨʦʚʘʥʥʳʤʠ 

ʥʘʰʝʡ ʩʪʨʘʥʦʡ (ʦʙʲʝʢʪʳ ʚʩʝʤʠʨʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʥʘʩʣʝʜʠʷ, ʙʠʦʩʬʝʨʥʳʝ 

ʨʝʟʝʨʚʘʪʳ, ʪʨʘʥʩʛʨʘʥʠʯʥʳʝ ʆʆʇʊ, ʢʣʶʯʝʚʳʝ ʦʨʥʠʪʦʣʦʛʠʯʝʩʢʠʝ, ʙʦʪʘʥʠʯʝʩʢʠʝ, 

ʧʦʯʚʝʥʥʳʝ ʪʝʨʨʠʪʦʨʠʠ), ʠʩʢʣʶʯʝʥʠʝ ï ʧʦʩʪʘʥʦʚʣʝʥʠʝ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦ 

ʚʦʜʥʦ-ʙʦʣʦʪʥʳʭ ʫʛʦʜʴʷʭ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʈʘʤʩʘʨʩʢʦʡ ʢʦʥʚʝʥʮʠʝʡ, ʚ ʢʦʪʦʨʦʤ 

ʧʨʦʩʪʦ ʧʨʠʚʝʜʝʥ ʠʭ ʧʝʨʝʯʝʥʴ ʙʝʟ ʦʙʩʫʞʜʝʥʠʷ ʦʩʦʙʦʛʦ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʛʦ 

ʨʝʞʠʤʘ. ʈʝʞʠʤ ʫʧʦʤʷʥʫʪʳʭ ʨʘʥʝʝ çʙʠʦʩʬʝʨʥʳʭ ʟʘʧʦʚʝʜʥʠʢʦʚè ʥʝ ʠʤʝʝʪ ʦʙʱʠʭ 

ʧʨʘʚʠʣ, ʦʪʜʘʥ ʜʣʷ ʧʨʠʥʷʪʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʜʠʨʝʢʮʠʷʤʠ ʆʆʇʊ ʠ 

ʦʪʨʘʞʘʝʪʩʷ ʪʦʣʴʢʦ ʚ ʠʭ ʧʦʣʦʞʝʥʠʷʭ.  

ʉʪʨʫʢʪʫʨʘ ʩʠʩʪʝʤʳ ʆʆʇʊ 

ʆʙʱʝʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʣʦʞʠʚʰʝʡʩʷ ʩʠʩʪʝʤʝ ʆʆʇʊ, ʠʭ ʩʪʨʫʢʪʫʨʝ ʠ 

ʨʘʟʤʝʱʝʥʠʠ ʚ ʢʘʞʜʦʡ ʠʟ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʩʪʨʘʥ ʜʘʶʪ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʝ 

ʤʘʪʝʨʠʘʣʳ, ʘ ʪʘʢʞʝ ʩʧʝʮʠʘʣʴʥʳʝ ʘʪʣʘʩʳ. ɺʧʝʨʚʳʝ ʆʆʇʊ ʠ ʉʠʙʠʨʠ, ʠ ʄʦʥʛʦʣʠʠ 

ʙʳʣʠ ʧʦʢʘʟʘʥʳ ʚ ʘʪʣʘʩʝ çʆʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʙʘʩʩʝʡʥʘ ʦʟʝʨʘ 

ɹʘʡʢʘʣè [8]. ɺ ʘʪʣʘʩʝ ʙʳʣʘ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʝʜʠʥʦʦʙʨʘʟʥʦ ʧʨʝʜʩʪʘʚʠʪʴ 

ʣʘʥʜʰʘʬʪʥʳʝ ʢʘʨʪʳ ʢʘʞʜʦʡ ʆʆʇʊ ʬʝʜʝʨʘʣʴʥʦʛʦ/ ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ 

ʨʝʛʠʦʥʘʣʴʥʦʛʦ/ʘʡʤʘʯʥʦʛʦ ʩʪʘʪʫʩʘ ʜʣʷ ʨʦʩʩʠʡʩʢʦʡ ʠ ʤʦʥʛʦʣʴʩʢʦʡ ʯʘʩʪʠ. 

ʈʘʟʨʘʙʦʪʘʥʥʳʡ ʧʨʠ ʩʦʟʜʘʥʠʠ ʘʪʣʘʩʘ ʤʝʪʦʜ ʪʝʤʘʪʠʯʝʩʢʦʛʦ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʷ, 

ʥʘʟʳʚʘʝʤʳʡ çʦʜʥʦʘʩʧʝʢʪʥʳʤè, ʣʝʛ ʚ ʦʩʥʦʚʫ ʩʣʝʜʫʶʱʠʭ ʜʚʫʭ ʘʪʣʘʩʦʚ. ʆʥʠ 

ʚʢʣʶʯʘʶʪ ʣʘʥʜʰʘʬʪʥʳʝ ʢʘʨʪʳ ʢʘʞʜʦʡ ʆʆʇʊ ʉʠʙʠʨʩʢʦʛʦ ʠ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʛʦ 

ʬʝʜʝʨʘʣʴʥʳʭ ʦʢʨʫʛʦʚ [3, 4]. ʆʙʥʦʚʣʝʥʥʘʷ ʥʝʦʙʭʦʜʠʤʘʷ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʘʷ 
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ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʆʆʇʊ ʄʦʥʛʦʣʠʠ ʨʘʟʤʝʱʝʥʘ ʚ ʧʦʩʣʝʜʥʝʤ ʧʦ ʚʨʝʤʝʥʠ ʠʟʜʘʥʠʠ 

ɸʪʣʘʩʘ ʄʦʥʛʦʣʠʠ [10]. 

ʉʬʦʨʤʠʨʦʚʘʥʥʘʷ ʧʨʠ ʧʦʜʛʦʪʦʚʢʝ ʘʪʣʘʩʦʚ ʙʘʟʘ ʜʘʥʥʳʭ ʦ ʩʦʚʨʝʤʝʥʥʦʡ 

ʩʪʨʫʢʪʫʨʝ ʩʠʩʪʝʤ ʆʆʇʊ ʩʦʜʝʨʞʠʪ ʩʪʘʪʠʩʪʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ ʦ ʢʘʞʜʦʡ ʠʟ 

ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʚ ʉʠʙʠʨʠ ʠ ʄʦʥʛʦʣʠʠ: ʨʘʩʧʦʣʦʞʝʥʠʠ, ʢʘʪʝʛʦʨʠʠ, ʛʦʜʝ 

ʩʦʟʜʘʥʠʷ, ʧʣʦʱʘʜʠ, ʦʩʦʙʝʥʥʦʩʪʷʭ ʫʧʨʘʚʣʝʥʠʷ (ʥʘʧʨʠʤʝʨ, ʦʩʦʙʦʤ 

ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʩʪʘʪʫʩʝ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʜʠʨʝʢʮʠʷʭ) ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ (ʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʟʦʥʠʨʦʚʘʥʠʷ, ʥʘʣʠʯʠʷ ʦʭʨʘʥʥʳʭ ʟʦʥ, ʯʠʩʣʘ 

ʠ ʧʣʦʱʘʜʠ ʢʣʘʩʪʝʨʦʚ). ɸʥʘʣʠʟ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦʟʚʦʣʷʝʪ 

ʦʮʝʥʠʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʆʆʇʊ ʧʦ ʧʨʠʨʦʜʥʳʤ ʟʦʥʘʤ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ 

ʝʜʠʥʠʮʘʤ ʈʌ ʠ ʄʦʥʛʦʣʠʠ. ʉʣʦʞʠʚʰʠʝʩʷ ʩʠʩʪʝʤʳ ʆʆʇʊ ʵʪʠʭ ʩʪʨʘʥ 

ʩʫʱʝʩʪʚʝʥʥʦ ʦʪʣʠʯʘʶʪʩʷ. ɹ·ʣʴʰʘʷ ʯʘʩʪʴ ʆʆʇʊ ʉʠʙʠʨʠ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʚ ʝʝ 

ʶʞʥʳʭ ʧʨʝʜʝʣʘʭ, ʚʜʦʣʴ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʫʪʝʡ ʠ ʚ ʨʘʡʦʥʘʭ ʨʘʩʩʝʣʝʥʠʷ ʣʶʜʝʡ. 

ʀʩʢʣʶʯʝʥʠʝʤ ʚ ʩʤʳʩʣʝ ʨʘʚʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʆʆʇʊ ʤʦʞʥʦ ʥʘʟʚʘʪʴ 

ʩʠʪʫʘʮʠʶ ʚ ʗʢʫʪʠʠ ʠ ʦʪʯʘʩʪʠ ʚ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ (ʩ ʘʚʪʦʥʦʤʥʳʤʠ ʦʢʨʫʛʘʤʠ 

ʗʤʘʣʦ-ʅʝʥʝʮʢʠʤ ʠ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʠʤ). ʆʩʦʙʝʥʥʦ ʷʨʢʦ ʪʝʥʜʝʥʮʠʷ 

ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʠ ʚʳʨʘʞʝʥʘ ʚ ʦʪʥʦʰʝʥʠʠ ʟʘʢʘʟʥʠʢʦʚ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʆʆʇʊ ʧʦ ʨʝʛʠʦʥʘʤ ʉʠʙʠʨʠ ʪʘʢʞʝ ʥʝ ʷʚʣʷʝʪʩʷ ʨʘʚʥʦʤʝʨʥʳʤ. 

ɻʦʨʥʳʝ ʠ ʶʞʥʦ-ʩʠʙʠʨʩʢʠʝ ʪʠʧʳ ʣʘʥʜʰʘʬʪʦʚ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʛʨʘʥʠʮʘʭ 

ʆʆʇʊ ʉʠʙʠʨʠ, ʘ ʘʨʢʪʠʯʝʩʢʠʝ, ʩʫʙʘʨʢʪʠʯʝʩʢʠʝ ʣʘʥʜʰʘʬʪʳ, ʩʝʚʝʨʦ- ʠ 

ʩʨʝʜʥʝʪʘʝʞʥʳʝ ʣʝʩʘ ʦʭʚʘʯʝʥʳ ʥʝʜʦʩʪʘʪʦʯʥʦ, ʠ ʦʪʤʝʯʘʶʪʩʷ ʪʦʣʴʢʦ ʚ ʥʝʩʢʦʣʴʢʠʭ 

ʢʨʫʧʥʳʭ ʆʆʇʊ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʚ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʉʠʙʠʨʠ [3, 4]. ɺ 

ʄʦʥʛʦʣʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʆʆʇʊ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦ ʢʘʢ ʧʦ ʪʝʨʨʠʪʦʨʠʷʤ, 

ʦʧʨʝʜʝʣʷʝʤʳʤ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ ʜʝʣʝʥʠʝʤ ʩʪʨʘʥʳ, ʪʘʢ ʠ ʧʦ ʧʨʠʨʦʜʥʳʤ ʟʦʥʘʤ 

ʠ ʚʳʩʦʪʥʳʤ ʧʦʷʩʘʤ.  

ʇʣʦʱʘʜʴ ʉʠʙʠʨʠ ʧʨʠʤʝʨʥʦ ʚ ʧʷʪʴ ʨʘʟ ʧʨʝʚʦʩʭʦʜʠʪ ʧʣʦʱʘʜʴ ʄʦʥʛʦʣʠʠ. 

ʇʨʠ ʵʪʦʤ ʧʣʦʱʘʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʨʫʢʪʫʨʳ ʆʆʇʊ ʩʦʧʦʩʪʘʚʠʤʳ ʠ 

ʨʘʟʣʠʯʘʶʪʩʷ ʚ 2 ʨʘʟʘ. ɼʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʆʆʇʊ ʧʦ ʢʘʪʝʛʦʨʠʷʤ ʠ 

ʨʝʛʠʦʥʘʤ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʘʭ 1 ʠ 2. ʀʟ ʪʘʙʣʠʮ ʩʣʝʜʫʝʪ, ʯʪʦ ʯʠʩʣʦ ʆʆʇʊ ʚ 

ʉʠʙʠʨʠ ʚ 2,5 ʨʘʟʘ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʄʦʥʛʦʣʠʠ. ɼʦʣʷ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʆʆʇʊ ʦʪ 

ʧʣʦʱʘʜʠ ʄʦʥʛʦʣʠʠ ʧʦ ʦʬʠʮʠʘʣʴʥʳʤ ʩʚʝʜʝʥʠʷʤ ʧʦʯʪʠ ʚ 2,5 ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ 

ʩʠʙʠʨʩʢʫʶ. ɿʘʤʝʪʥʘʷ ʯʘʩʪʴ ʆʆʇʊ ʘʡʤʘʢʦʚ, ʦʬʠʮʠʘʣʴʥʦ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ 

ʢʘʜʘʩʪʨʝ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʪʫʨʠʟʤʘ ʄʦʥʛʦʣʠʠ, ʧʦʢʘ ʜʘʥʘ ʙʝʟ 

ʫʢʘʟʘʥʠʷ ʠʭ ʧʣʦʱʘʜʠ. ʅʘʧʨʠʤʝʨ, ʠʟ 20 ʨʝʛʠʦʥʘʣʴʥʳʭ ʆʆʇʊ ʘʡʤʘʢʘ ɹʘʷʥʭʦʥʛʦʨ 

ʧʣʦʱʘʜʴ ʫʢʘʟʘʥʘ ʪʦʣʴʢʦ ʜʣʷ ʜʚʫʭ, ʠʟ 48 ʘʡʤʘʢʘ ʋʤʥʝʛʦʚʴ ï ʜʣʷ 26, ʠʟ 47 ʘʡʤʘʢʘ 

ʉʫʭʵ-ɹʘʪʦʨ ï ʜʣʷ 13, ʠʟ 158 ʘʡʤʘʢʘ ʊʫʚʝ ï ʪʦʣʴʢʦ ʜʣʷ 10, ʠʟ 124 ʘʡʤʘʢʘ ʍʫʚʩʛʝʣ 

ï ʜʣʷ 23. ʇʦʥʷʪʥʦ, ʯʪʦ ʨʝʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ʘʡʤʘʯʥʳʭ ʆʆʇʊ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ, ʠ 

ʧʨʠ ʢʘʨʪʦʤʝʪʨʠʯʝʩʢʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠʭ ʜʦʣʷ ʚ 

ʧʣʦʱʘʜʠ ʘʡʤʘʢʦʚ ʠ ʚ ʮʝʣʦʤ ʚ ʄʦʥʛʦʣʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ ʠ ʠʟʤʝʥʷʝʪ ʦʙʱʠʡ 

ʧʦʢʘʟʘʪʝʣʴ ʧʦʯʪʠ ʥʘ 1/5. ɿʘʤʝʪʥʦ, ʯʪʦ ʜʘʞʝ ʚ çʫʩʝʯʝʥʥʦʤè ʚʠʜʝ ʧʣʦʱʘʜʴ 

ʘʡʤʘʯʥʳʭ ʆʆʇʊ ʩʦʧʦʩʪʘʚʠʤʘ ʩ ʧʣʦʱʘʜʴʶ ʩʪʨʦʛʦ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠʣʠ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʢʦʚ.  
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ɺ ʉʠʙʠʨʠ, ʚʢʣʶʯʘʶʱʝʡ 10 ʩʫʙʲʝʢʪʦʚ ʈʌ ʚ ʉʠʙʠʨʩʢʦʤ ʬʝʜʝʨʘʣʴʥʦʤ 

ʦʢʨʫʛʝ, ʦʜʠʥ ʚ ʋʨʘʣʴʩʢʦʤ (ʊʶʤʝʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʚʢʣʶʯʘʶʱʘʷ ʘʚʪʦʥʦʤʥʳʝ ʦʢʨʫʛʘ 

ʗʤʘʣʦ-ʅʝʥʝʮʢʠʡ ʠ ʍʘʥʪʳ-ʄʘʥʩʠʡʩʢʠʡ ï ʖʛʨʘ) ʠ ʪʨʠ ʚ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʤ 

(ɿʘʙʘʡʢʘʣʴʩʢʠʡ ʢʨʘʡ, ʨʝʩʧʫʙʣʠʢʠ ʉʘʭʘ (ʗʢʫʪʠʷ) ʠ ɹʫʨʷʪʠʷ), ʬʫʥʢʮʠʦʥʠʨʫʝʪ 431 

ʆʆʇʊ ʦʩʥʦʚʥʳʭ ʢʘʪʝʛʦʨʠʡ, ʪ.ʝ. ʢʘʪʝʛʦʨʠʡ, ʟʥʘʯʠʤʳʭ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ. ʀʟ ʥʠʭ 59 ʆʆʇʊ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʠ 372 

ʆʆʇʊ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ. ɺʠʜʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʆʆʇʊ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʠ ʆʆʇʊ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʨʘʟʤʝʱʝʥʦ ʚ ʗʢʫʪʠʠ, ʂʨʘʩʥʦʷʨʩʢʦʤ ʢʨʘʝ 

ʠ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʥʦ ʵʪʦ ʠ ʩʘʤʳʝ ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦ ʧʣʦʱʘʜʠ ʩʫʙʲʝʢʪʳ 

ʈʦʩʩʠʠ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʆʆʇʊ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ 

ʂʨʘʩʥʦʷʨʩʢʦʤ ʢʨʘʝ (11) ʠ ʚ ʊʶʤʝʥʩʢʦʡ ʦʙʣʘʩʪʠ ʩ ʘʚʪʦʥʦʤʥʳʤʠ ʦʢʨʫʛʘʤʠ (9), 

ʧʨʠʯʝʤ ʥʘ ʩʝʚʝʨʝ ʧʝʨʚʦʛʦ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʪʨʠ ʢʨʫʧʥʝʡʰʠʭ ʧʦ ʧʣʦʱʘʜʠ 

ʟʘʧʦʚʝʜʥʠʢʘ ʩʪʨʘʥʳ. ʄʘʢʩʠʤʘʣʴʥʦ ʦʭʚʘʯʝʥʘ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʤ ʨʝʞʠʤʦʤ 

ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ (1/4 ʦʪ ʧʣʦʱʘʜʠ ʩʫʙʲʝʢʪʘ ʈʌ) ʠ ʗʢʫʪʠʷ (ʙʦʣʝʝ 1/5). ɺ 

ʥʘʠʭʫʜʰʝʡ ʩʠʪʫʘʮʠʠ ï ʀʨʢʫʪʩʢʘʷ ʠ ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʠ (ʤʝʥʝʝ 4%), ʧʨʠ ʵʪʦʤ 

ʧʣʦʱʘʜʴ ʧʦʩʣʝʜʥʝʡ ʚ 2,5 ʨʘʟʘ ʤʝʥʴʰʝ.  

ɿʘʧʦʚʝʜʥʠʢʠ ʚ ʉʠʙʠʨʠ ʟʘʥʠʤʘʶʪ ʟʥʘʯʠʤʫʶ ʯʘʩʪʴ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʪʝʨʨʠʪʦʨʠʠ (1,76%) ʠ ʧʦʯʪʠ 1/6 ʦʪ ʧʣʦʱʘʜʠ ʚʩʝʭ ʆʆʇʊ ʉʠʙʠʨʠ. ʅʘʠʤʝʥʝʝ 

ʧʨʝʜʩʪʘʚʣʝʥʥʳʤʠ ʧʦʢʘ ʦʩʪʘʶʪʩʷ ʧʨʠʨʦʜʥʳʝ ʧʘʨʢʠ. ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʙʦʣʴʰʫʶ 

ʧʣʦʱʘʜʴ ʢʘʞʜʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʘʢʘʟʥʠʢʘ, ʠʭ ʦʙʱʘʷ ʧʣʦʱʘʜʴ 

ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʝʚʳʰʘʝʪ ʦʙʱʫʶ ʧʣʦʱʘʜʴ ʟʘʧʦʚʝʜʥʠʢʦʚ. ʅʦ ʥʘʠʙʦʣʝʝ 

ʩʫʱʝʩʪʚʝʥʥʳʤʠ ʧʦ ʧʣʦʱʘʜʠ ʢʘʢ ʚʥʫʪʨʠ ʩʫʙʲʝʢʪʘ, ʪʘʢ ʠ ʜʣʷ ʚʩʝʡ ʉʠʙʠʨʠ ʩʪʘʣʠ 

62 ʨʝʩʫʨʩʥʳʭ ʨʝʟʝʨʚʘʪʘ ʗʢʫʪʠʠ ï ʧʦʯʪʠ 40% ʦʪ ʧʣʦʱʘʜʠ ʚʩʝʭ ʆʆʇʊ, ʯʪʦ ʚ 2,5 

ʨʘʟʘ ʧʨʝʚʳʰʘʝʪ ʧʣʦʱʘʜʴ ʚʩʝʭ ʟʘʧʦʚʝʜʥʠʢʦʚ, ʠ ʟʘʥʠʤʘʝʪ ʧʦʯʪʠ 1/20 ʦʪ ʧʣʦʱʘʜʠ 

ʉʠʙʠʨʠ. ʇʨʠʨʦʜʥʳʝ ʨʝʟʝʨʚʘʪʳ ï ʆʆʇʊ ʩ ʥʝ ʩʘʤʳʤ ʩʪʨʦʛʠʤ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʤ 

ʨʝʞʠʤʦʤ, ʢʦʪʦʨʳʝ ʜʦʧʫʩʢʘʶʪ ʚʝʜʝʥʠʝ ʥʘ ʯʘʩʪʠ ʠʭ ʪʝʨʨʠʪʦʨʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ 

ʚʠʜʦʚ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʝʜʦʪʚʨʘʱʘʷ ʧʨʠ ʵʪʦʤ ʧʦʷʚʣʝʥʠʝ 

ʠʥʪʝʥʩʠʚʥʳʭ ʚʠʜʦʚ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʙʲʝʢʪʦʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʯʘʩʪʦ 

ʷʚʣʷʷʩʴ ʩʚʦʝʦʙʨʘʟʥʳʤʠ ʨʝʟʝʨʚʥʳʤʠ ʪʝʨʨʠʪʦʨʠʷʤʠ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʠʭ ʛʨʘʥʠʮʘʭ ʙʦʣʝʝ ʟʥʘʯʠʤʳʭ ʢʘʪʝʛʦʨʠʡ ʆʆʇʊ. 

ʀʟ ʘʥʘʣʠʟʘ ʪʘʙʣʠʮ ʟʘʤʝʪʥʦ, ʯʪʦ ʩʠʙʠʨʩʢʠʝ ʆʆʇʊ ʧʨʘʢʪʠʯʝʩʢʠ ʥʠʢʦʛʜʘ ʥʝ 

ʧʨʝʦʜʦʣʝʚʘʶʪ ʛʨʘʥʠʮʳ ʩʫʙʲʝʢʪʦʚ ʈʌ (ʠʩʢʣʶʯʝʥʠʝ ï ʟʘʧʦʚʝʜʥʠʢ çɺʘʩʶʛʘʥʩʢʠʡè 

ʤʝʞʜʫ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʠ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʷʤʠ). ɺ ʄʦʥʛʦʣʠʠ ʞʝ ʦʯʝʥʴ ʰʠʨʦʢʦ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʪʨʘʥʩʛʨʘʥʠʯʥʳʝ ʤʝʞʘʡʤʘʯʥʳʝ ʆʆʇʊ, ʠ ʦʥʠ ʚʩʝ 

ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʨʦʚʥʷ (ʥʘʧʨʠʤʝʨ, ʠʟ 15 ʩʪʨʦʛʦ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʤʝʞʨʝʛʠʦʥʘʣʴʥʳʤʠ ʷʚʣʷʶʪʩʷ 7, ʠʟ 34 ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʘʨʢʦʚ ï 15).  

ɿʘʢʣʶʯʝʥʠʝ 

ɽʜʠʥʩʪʚʝʥʥʦʝ, ʯʪʦ ʩʝʡʯʘʩ ʦʙʲʝʜʠʥʷʝʪ ʪʝʨʨʠʪʦʨʠʘʣʴʥʫʶ ʦʭʨʘʥʫ ʧʨʠʨʦʜʳ 

ʉʠʙʠʨʠ ʠ ʄʦʥʛʦʣʠʠ ï ʪʨʘʥʩʛʨʘʥʠʯʥʳʝ ʦʭʨʘʥʷʝʤʳʝ ʪʝʨʨʠʪʦʨʠʠ 

ʤʝʞʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʨʦʚʥʷ (ʊɻʆʇʊ). ʂ ʜʝʡʩʪʚʫʶʱʠʤ ʦʪʥʦʩʷʪʩʷ ʊɻʆʇʊ: 

çɸʣʪʘʡè; çʋʙʩʫʥʫʨʩʢʘʷ ʢʦʪʣʦʚʠʥʘè; ɼʘʫʨʠʷ. ʅʘ ʬʠʥʠʰʝ ʧʨʦʮʝʩʩʘ ʦʨʛʘʥʠʟʘʮʠʠ 
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ʥʘʭʦʜʠʪʩʷ ʊɻʆʇʊ çʀʩʪʦʢʠ ɸʤʫʨʘè. ʄʝʞʜʫ ʈʦʩʩʠʝʡ ʠ ʄʦʥʛʦʣʠʝʡ ʧʣʘʥʠʨʫʶʪʩʷ 

ʩʣʝʜʫʶʱʠʝ ʊɻʆʇʊ: çʉʘʡʣʶʛʝʤè, çɼʵʣʛʵʨ-ʄʫʨʵʥè, çʉʘʷʥʩʢʠʡ ʧʝʨʝʢʨʝʩʪʦʢè, 

çʆʪ ʍʫʙʩʫʛʫʣʘ ʜʦ ɹʘʡʢʘʣʘè, çʉʝʣʝʥʛʘè, çʍʵʥʪʝʡ-ʏʠʢʦʡʩʢʦʝ ʥʘʛʦʨʴʝè [1]. ɺ 

ʦʩʪʘʣʴʥʦʤ ʨʘʟʚʠʪʠʝ ʠ ʩʪʨʫʢʪʫʨʘ ʨʘʟʤʝʱʝʥʠʷ ʆʆʇʊ ʟʘʤʝʪʥʦ ʦʪʣʠʯʘʶʪʩʷ. 

ɿʘʢʦʥʳ ʦʙ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʚ ʄʦʥʛʦʣʠʠ ʙʳʣʠ 

ʧʨʠʥʷʪʳ ʚ 1994 ʛ., ʘ ʚ ʈʦʩʩʠʠ ʚ 1995 ʛ. ʇʦ ʠʩʪʝʯʝʥʠʠ ʙʦʣʝʝ 20 ʣʝʪ ʠʭ 

ʧʨʘʚʦʧʨʠʤʝʥʝʥʠʷ ʠ ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʤʦʞʥʦ ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʟʘʢʦʥʳ 

ʄʦʥʛʦʣʠʠ ʚ ʦʙʣʘʩʪʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʜʘʥʳ ʚ ʢʨʘʪʢʠʭ 

ʬʦʨʤʫʣʠʨʦʚʢʘʭ, ʤʘʢʩʠʤʘʣʴʥʦ ʧʨʠʙʣʠʞʝʥʥʳʭ ʢ ʧʦʚʩʝʜʥʝʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʆʆʇʊ. ɺ ʈʦʩʩʠʠ ʧʦʜʦʙʥʳʝ ʟʘʢʦʥʳ, ʥʝʩʤʦʪʨʷ ʥʘ ʠʭ ʤʥʦʛʦʩʣʦʚʥʦʩʪʴ ʠ ʧʨʦʙʣʝʤʳ 

ʧʨʘʚʦʧʨʠʤʝʥʝʥʠʷ, ʘ ʪʘʢʞʝ ʥʘ ʚʥʦʩʠʤʳʝ ʙʝʟ ʦʙʦʩʥʦʚʘʥʥʦʡ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ 

ʣʦʛʠʢʠ ʠʟʤʝʥʝʥʠʷ, ʥʘ ʧʨʘʢʪʠʢʝ ʦʯʝʥʴ ʦʛʨʘʥʠʯʝʥʥʦ ʧʦʟʚʦʣʷʶʪ ʨʝʰʘʪʴ 

ʘʢʪʫʘʣʴʥʳʝ ʟʘʜʘʯʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʥʘʩʝʣʝʥʠʷ, 

ʞʠʚʫʱʝʛʦ ʚ ʛʨʘʥʠʮʘʭ ʠ ʥʘ ʦʭʨʘʥʥʳʭ ʟʦʥʘʭ ʆʆʇʊ. ʍʘʨʘʢʪʝʨʥʳʤ ʧʨʠʤʝʨʦʤ ʤʦʛʫʪ 

ʙʳʪʴ ʩʪʘʪʴʠ ʟʘʢʦʥʦʚ ʦ ʧʝʨʝʚʦʜʝ ʟʝʤʝʣʴ, ʢʦʛʜʘ ʟʘ ʚʩʝ ʛʦʜʳ ʪʦʣʴʢʦ ʚ ʥʝʩʢʦʣʴʢʠʭ 

ʩʣʫʯʘʷʭ ʟʝʤʣʠ ʠʥʳʭ ʢʘʪʝʛʦʨʠʡ ʧʝʨʝʚʦʜʠʣʠʩʴ ʚ ʟʝʤʣʠ ʆʆʇʊ ʚ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʷʭ. 

ʇʨʦʩʤʘʪʨʠʚʘʝʪʩʷ ʦʯʝʚʠʜʥʘʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʆʆʇʊ ʧʦ 

ʪʝʨʨʠʪʦʨʠʠ ʉʠʙʠʨʠ, ʚʦ ʤʥʦʛʦʤ ʩʚʷʟʘʥʥʘʷ ʩʦ ʩʣʦʞʠʚʰʠʤʠʩʷ ʩʦ ʚʨʝʤʝʥ ʝʝ 

ʦʩʚʦʝʥʠʷ ʤʝʩʪʘʤʠ ʟʘʩʝʣʝʥʠʷ ʠ ʦʩʥʦʚʥʳʤʠ ʪʨʘʥʩʧʦʨʪʥʳʤʠ ʤʘʛʠʩʪʨʘʣʷʤʠ. 

ɿʘʤʝʪʥʳʤ ʠʩʢʣʶʯʝʥʠʝʤ ʷʚʣʷʝʪʩʷ ʦʙʣʘʜʘʶʱʘʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʚʳʩʦʢʠʭ 

ʧʨʦʮʝʥʪʦʚ ʟʘʥʷʪʳʭ ʆʆʇʊ ʧʣʦʱʘʜʝʡ ʈʝʩʧʫʙʣʠʢʘ ʉʘʭʘ (ʗʢʫʪʠʷ), ʯʪʦ ʧʨʷʤʦ 

ʩʚʷʟʘʥʦ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʩʧʝʮʠʘʣʴʥʦʛʦ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ, ʜʦ 

ʥʝʜʘʚʥʠʭ ʧʦʨ ʥʝ ʦʪʚʝʯʘʚʰʝʛʦ ʝʱʝ ʠ ʟʘ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ, ʢʘʢ ʧʨʠʥʷʪʦ ʚ 

ʦʩʪʘʣʴʥʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ ʠ ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʫʨʦʚʥʝ. 

ʄʦʥʛʦʣʠʷ ʥʘʜʝʣʷʝʪ ʄʠʥʠʩʪʝʨʩʪʚʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʪʫʨʠʟʤʘ ʧʦʣʥʦʡ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴʶ ʟʘ ʚʩʝ ʨʘʟʜʝʣʳ ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʢʣʶʯʘʷ 

ʆʆʇʊ, ʮʝʣʴʶ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʢʦʪʦʨʳʭ ʦʙʲʷʚʣʝʥʦ ʜʦʩʪʠʞʝʥʠʝ 30% ʦʪ 

ʧʣʦʱʘʜʠ ʩʪʨʘʥʳ [7], ʯʪʦ, ʝʩʣʠ ʩʫʜʠʪʴ ʧʦ ʢʘʨʪʦʤʝʪʨʠʯʝʩʢʠʤ ʜʘʥʥʳʤ, ʫʞʝ 

ʜʦʩʪʠʛʥʫʪʦ. ɺʩʝ, ʯʪʦ ʦʪʥʦʩʠʪʩʷ ʢ ʦʩʚʦʝʥʠʶ ʠ ʜʦʙʳʯʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ 

ʦʩʪʘʝʪʩʷ ʚ ʨʘʤʢʘʭ ʜʨʫʛʠʭ ʚʝʜʦʤʩʪʚ, ʘ ʚʦʟʥʠʢʘʶʱʠʝ ʧʝʨʝʩʝʯʝʥʠʷ ʠ ʧʨʦʪʠʚʦʨʝʯʠʷ 

ʨʝʰʘʶʪʩʷ ʥʘ ʚʳʩʦʢʦʤ ʧʨʘʚʠʪʝʣʴʩʪʚʝʥʥʦʤ ʫʨʦʚʥʝ. ʊʘʢʘʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ, 

ʚʝʨʦʷʪʥʦ, ʧʦʟʚʦʣʷʝʪ ʥʘ ʨʝʛʫʣʷʨʥʦʡ ʦʩʥʦʚʝ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʜʝʩʷʪʠʣʝʪʠʡ ʩʦʟʜʘʚʘʪʴ 

ʥʦʚʳʝ ʆʆʇʊ, ʠʤʝʪʴ ʧʣʘʥʳ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʩʝʪʠ ʆʆʇʊ, 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ ʨʝʘʣʠʟʫʶʱʠʝʩʷ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ ʧʨʘʢʪʠʯʝʩʢʠ 

ʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʆʆʇʊ ʧʦ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʄʦʥʛʦʣʠʠ ʠ ʧʦʩʪʦʷʥʥʦʝ 

ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ ʧʦ ʨʘʩʰʠʨʝʥʠʶ ʜʝʡʩʪʚʫʶʱʠʭ ʠ ʦʙʦʩʥʦʚʘʥʠʶ ʦʨʛʘʥʠʟʘʮʠʠ 

ʥʦʚʳʭ ʆʆʇʊ.  

ʉʪʘʪʴʷ ʧʦʜʛʦʪʦʚʣʝʥʘ ʚ ʨʘʤʢʘʭ ʚʳʧʦʣʥʝʥʠʷ ʧʨʦʝʢʪʘ ʈʌʌʀ ʠ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʪʫʨʠʟʤʘ ʄʦʥʛʦʣʠʠ ˉ 20-55-44023 
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ʊʘʙʣʠʮʘ 1 ï ʆʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʉʠʙʠʨʠ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.2021 ʛ. 

ʉʫʙʲʝʢʪʳ  

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʂʘʪʝʛʦʨʠʠ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʆʙʱʝʝ 

ʯʠʩʣʦ 

ʆʙʱʘʷ 

ʧʣʦɦʘʜʴ3), 

ʪʳʩ. ʛʘ 

ɼʦʣʷ ʦʪ 

ʧʣʦʱʘʜʠ 

ʉʠʙʠʨʠ ʈʌ, 

% 

ɼʦʣʷ ʦʪ 

ʧʣʦʱʘʜʠ 

ʩʫʙʲʝʢʪʘ, 

% 

ɿʘʧʦʚʝʜʥʠ

ʢʠ 

ʅʘʮʠʦʥʘʣ

ʴʥʳʝ 

ʧʘʨʢʠ 

ɿʘʢʘʟʥʠʢʠ 

ʬʝʜʝʨʘʣʴʥ

ʦʛʦ 

ʟʥʘʯʝʥʠʷ 

ʇʨʠʨʦʜʥʳʝ 

ʧʘʨʢʠ 

ɿʘʢʘʟʥʠʢʠ 

ʨʝʛʠʦʥʘʣʴʥ

ʦʛʦ 

ʟʥʘʯʝʥʠʷ 

ʇʦʣʠʛʦʥ, 

ʨʝʩʫʨʩʥʳʝ 

ʨʝʟʝʨʚʘʪʳ 

ʈʝʩʧʫʙʣʠʢʘ ɸʣʪʘʡ 2 1  4 2  9 2301 0,24 24,85 

ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ 1 1  2 38  42 1007 0,10 5,99 

ʈʝʩʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ 3 2 3 1 13  22 3092 0,32 8,80 

ɿʘʙʘʡʢʘʣʴʩʢʠʡ ʢʨʘʡ 2 3 2 2 19  28 3603 0,37 8,35 

ʀʨʢʫʪʩʢʘʷ ʦʙʣʘʩʪʴ 2 1 2  13  18 2620 0,27 3,41 

ʂʝʤʝʨʦʚʩʢʘʷ ʦʙʣʘʩʪʴ 1 1   17  19 1315 0,14 13,77 

ʂʨʘʩʥʦʷʨʩʢʠʡ ʢʨʘʡ 6 2 3 1 40  52 12506 1,29 5,35 

ʅʦʚʦʩʠʙʠʨʩʢʘʷ ʦʙʣʘʩʪʴ 1  1  24  262) 1607 0,17 9,02 

ʆʤʩʢʘʷ ʦʙʣʘʩʪʴ    1 16  17 914 0,10 6,48 

ʊʦʤʩʢʘʷ ʦʙʣʘʩʪʴ 1    18  192) 1171 0,12 3,73 

ʈʝʩʧʫʙʣʠʢʘ ʊʳʚʘ 2   1 15  18 1996 0,21 11,71 

ʊʶʤʝʥʩʢʘʷ ʦʙʣʘʩʪʴ1) 3 1 5 5 50 1 65 11582 1,20 7,91 

ʈʝʩʧʫʙʣʠʢʘ ʍʘʢʘʩʠʷ 1  1 2 6  10 921 0,10 14,88 

ʈʝʩʧʫʙʣʠʢʘ ʉʘʭʘ (ʗʢʫʪʠʷ) 

 

3 2 1 6 12 63 87 65456 6,77 21,23 

ʆʙʱʝʝ ʯʠʩʣʦ 272) 14 18 25 283 64 4312)   

ʆʙʱʘʷ ʧʣʦʱʘʜʴ3), ʪʳʩ. ʛʘ 16982 7686 5100 9930 27252 43141  110091  

ɼʦʣʷ ʦʪ ʧʣʦʱʘʜʠ ʉʠʙʠʨʠ, % 1,76 0,80 0,53 1,03 2,82 4,47   11,40 
1) ɺʢʣʶʯʘʷ ʘʚʪʦʥʦʤʥʳʝ ʦʢʨʫʛʘ;  
2) ɿʘʧʦʚʝʜʥʠʢ çɺʘʩʶʛʘʥʩʢʠʡè ï ʆʆʇʊ, ʨʘʟʜʝʣʝʥʥʘʷ ʤʝʞʜʫ ʅʦʚʦʩʠʙʠʨʩʢʦʡ ʠ ʊʦʤʩʢʦʡ ʦʙʣʘʩʪʷʤʠ, ʧʦʵʪʦʤʫ ʦʙʱʝʝ ʯʠʩʣʦ ʆʆʇʊ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʫʤʤʳ ʆʆʇʊ ʧʦ ʢʘʪʝʛʦʨʠʷʤ 

ʠ ʧʦ ʩʫʙʲʝʢʪʘʤ ʈʌ; 
3) ʅʝ ʫʯʠʪʳʚʘʶʪʩʷ ʧʣʦʱʘʜʠ ʧʘʤʷʪʥʠʢʦʚ ʧʨʠʨʦʜʳ, ʙʦʪʘʥʠʯʝʩʢʠʭ ʩʘʜʦʚ ʠ ʜʝʥʜʨʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʢʦʚ, ʘ ʪʘʢʞʝ ʧʣʦʱʘʜʴ ʤʦʨʩʢʦʡ ʘʢʚʘʪʦʨʠʠ ʚ ʩʦʩʪʘʚʝ ʆʆʇʊ, ʢʘʢ ʥʝ 

ʚʣʠʷʶʱʠʝ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʟʝʤʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. 

 



 ʈʘʮʠʦʥʘʣʴʥʦʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ ʠ ʦʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ  

ʧʨʠʨʦʜʥʳʭ ʠ ʧʨʠʨʦʜʥʦ-ʪʝʭʥʦʛʝʥʥʳʭ ʢʦʤʧʣʝʢʩʦʚ 
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ʊʘʙʣʠʮʘ 2 ï ʆʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʧʨʠʨʦʜʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʄʦʥʛʦʣʠʠ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 01.01.2021 ʛ. 
 

ɸʡʤʘʢʠ, ʩʪʦʣʠʮʘ 

ʛʦʩʫʜʘʨʩʪʚʘ 

ʂʘʪʝʛʦʨʠʠ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ 

ʆʙʱʝʝ 

ʯʠʩʣʦ1) 

ʆʙʱʘʷ 

ʧʣʦʱʘʜʴ ʧʦ 

ʦʬʠʮʠʘʣʴʥʳʤ 

ʜʘʥʥʳʤ2), 

ʪʳʩ. ʛʘ 

ʆʙʱʘʷ 

ʧʣʦʱʘʜʴ, 

ʫʩʪʘʥʦʚʣʝʥʥʘʷ 

ʢʘʨʪʦʤʝʪʨʠʯʝʩ

ʢʠ3), ʪʳʩ. ʛʘ 

ɼʦʣʷ ʦʪ 

ʧʣʦʘɦʜʠ 

ʄʦʥʛʦʣʠʠ, % 

ɼʦʣʷ ʦʪ 

ʧʣʦʱʘʜʠ 

ʘʡʤʘʢʘ4), % 

ʉʪʨʦʛʦ 

ʦʭʨʘʥʷʝʤʳʝ 

ʪʝʨʨʠʪʦʨʠʠ 

ʅʘʮʠʦʥʘʣʴ-

ʥʳʝ ʧʘʨʢʠ 

ʇʨʠʨʦʜʥʳʝ 

ʨʝʟʝʨʚʘʪʳ 
ʇʘʤʷʪʥʠʢʠ 

ʆʆʇʊ 

ʘʡʤʘʢʦʚ 

ɸʨʭʘʥʛʘʡ  6  1 21 28 7483 953 0,61 17,23 

ɹʘʷʥ-ʋʣʛʠʡ 1 6   12 19 1563 1587 1,01 34,73 

ɹʘʷʥʭʦʥʛʦʨ 1 5 2 1 20 29 4334 3803 2,43 32,79 

ɹʫʣʛʘʥ 1 1 2 1 6 11 716 806 0,52 16,54 

ɻʦʚʴ-ɸʣʪʘʡ 2 1 5 1 57 66 5193 6012 3,84 42,50 

ɻʦʚʴ-ʉʫʤʙʵʨ   1  9 10 88 81 0,05 14,55 

ɼʘʨʭʘʥ-ʋʫʣ     6 6 0 1 0,00 0,38 

ɼʦʨʥʦʛʦʚʴ 1  7 2 42 52 2065 1584 1,01 14,47 

ɼʦʨʥʦʜ 3 1 11  49 64 4556 5031 3,22 40,70 

ɼʫʥʜʛʦʚʴ  1 2 1 19 23 729 577 0,37 7,73 

ɿʘʚʭʘʥ 1 4 1  2 8 1735 1742 1,11 21,12 

ʆʨʭʦʥ      1 1 - 2 0,00 2,06 

ʉʫʭʵ-ɹʘʪʦʨ 1 1 5 1 47 55 2097 4085 2,61 49,65 

ʉʵʣʵʥʛʵ 2 1   48 51 848 819 0,52 19,90 

ʊʫʚʝ 3 2 2  158 165 985 3110 1,99 42,01 

ʋʚʝʨʭʘʥʛʘʡ  3 2 1 13 19 448 1043 0,67 16,54 

ʋʚʩ 1 2 3 1 3 10 1248 1516 0,97 21,79 

ʋʤʥʝʛʦʚʴ 1 1 2  48 52 4541 7024 4,49 42,47 

ʍʦʚʜ 2 5 3  5 15 4088 3055 1,95 40,16 

ʍʫʚʩʛʝʣ 2 3 1 1 124 131 3081 5452 3,49 54,18 

ʍʵʥʪʠʡ 1 3 7 2 262 275 3340 3007 1,92 37,44 

ʋʣʘʥ-ɹʘʪʦʨ 1 1 1   3 309 75 0,05 15,99 

ʆʙʱʝʝ ʯʠʩʣʦ1) 15 34 45 13 952 1059     

ʆʙʱʘʷ ʧʣʦʱʘʜʴ, ʪʳʩ. ʛʘ 13342 12701 5253 104 19965  (41834) 51365   

ɼʦʣʷ ʦʪ ʧʣʦʱʘʜʠ 

ʄʦʥʛʦʣʠʠ, % 8,53 8,12 3,36 0,07 12,76  (26,75)  32,84  
1) ʏʘʩʪʴ ʦʙʱʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʆʆʇʊ ʄʦʥʛʦʣʠʠ ʷʚʣʷʶʪʩʷ ʪʨʘʥʩʛʨʘʥʠʯʥʳʤʠ ʠ ʚʭʦʜʷʪ ʚ ʫʢʘʟʘʥʥʳʝ ʘʡʤʘʢʠ ʯʘʩʪʠʯʥʦ, ʧʦʵʪʦʤʫ ʦʙʱʝʝ ʯʠʩʣʦ ʆʆʇʊ ʧʦ ʢʘʪʝʛʦʨʠʷʤ 

ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʩʫʤʤʳ ʆʆʇʊ ʧʦ ʘʡʤʘʢʘʤ; 
2) ɺ ʦʬʠʮʠʘʣʴʥʳʭ ʩʚʝʜʝʥʠʷʭ ʄʠʥʠʩʪʝʨʩʪʚʘ ʦʭʨʘʥʳ ʧʨʠʨʦʜʳ ʠ ʵʢʦʣʦʛʠʠ ʄʦʥʛʦʣʠʠ ʥʝ ʜʣʷ ʚʩʝʭ ʘʡʤʘʯʥʳʭ ʆʆʇʊ ʦʧʨʝʜʝʣʝʥʘ ʪʦʯʥʘʷ ʧʣʦʱʘʜʴ, ʯʪʦ ʚʣʠʷʝʪ ʥʘ ʦʙʱʠʝ 

ʧʦʢʘʟʘʪʝʣʠ (ʚʟʷʪʳ ʚ ʩʢʦʙʢʠ); 
3) ʆʙʱʘʷ ʧʣʦʱʘʜʴ, ʫʩʪʘʥʦʚʣʝʥʥʘʷ ʘʚʪʦʨʘʤʠ ʢʘʨʪʦʤʝʪʨʠʯʝʩʢʠ; 
4) ɼʣʷ ʪʨʘʥʩʛʨʘʥʠʯʥʳʭ ʤʝʞʘʡʤʘʯʥʳʭ ʆʆʇʊ ʫʯʠʪʳʚʘʝʪʩʷ ʯʘʩʪʴ ʠʭ ʧʣʦʱʘʜʠ, ʚʭʦʜʷʱʘʷ ʚ ʛʨʘʥʠʮʳ ʘʡʤʘʢʘ
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ɸɺʊʆʅʆʄʅʆʄ ʆʂʈʋɻɽ 

ʂʦʣʝʩʥʠʢʦʚ ʈ.ɸ.1, ʖʨʢʝʚʠʯ ʅ.ɺ.2, ʇʝʯʢʠʥ ɸ.ʉ.1, ʂʨʘʩʥʝʥʢʦ ɸ.ʉ.1, ʀʣʴʷʩʦʚ ʈ.ʄ.1, ʊʠʤʰʘʥʦʚ 

ʈ.ʀ.2, ʂʫʣʝʰʦʚʘ ʊ.ɸ.2 
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ʮʝʥʪʨ ʠʟʫʯʝʥʠʷ ɸʨʢʪʠʢʠè, ʉʘʣʝʭʘʨʜ, ʈʦʩʩʠʷ 

e-mail: roman387@mail.ru  
2ʀʥʩʪʠʪʫʪ ʥʝʬʪʝʛʘʟʦʚʦʡ ʛʝʦʣʦʛʠʠ ʠ ʛʝʦʬʠʟʠʢʠ ʠʤ. ɸ.ɸ. ʊʨʦʬʠʤʫʢʘ ʉʆ ʈɸʅ, ʅʦʚʦʩʠʙʠʨʩʢ, 

ʈʦʩʩʠʷ 

ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʳ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʚʦʜʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʗʤʘʣʦ-ʅʝʥʝʮʢʦʤ ʘʚʪʦʥʦʤʥʦʤ ʦʢʨʫʛʝ. ʇʨʝʜʩʪʘʚʣʝʥʳ 

ʜʘʥʥʳʝ ʦ ʭʠʤʠʯʝʩʢʦʤ ʟʘʛʨʷʟʥʝʥʠʠ ʧʨʠʨʦʜʥʳʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ. 

ʆʧʨʝʜʝʣʝʥʳ ʦʙʲʸʤʳ ʠ ʧʣʦʱʘʜʠ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʦʦʭʨʘʥʥʳʭ ʟʦʥ ʥʘ ʫʯʘʩʪʢʘʭ ʤʦʥʠʪʦʨʠʥʛʘ. 

ɿʘʬʠʢʩʠʨʦʚʘʥʘ ʘʢʪʠʚʠʟʘʮʠʷ ʨʫʩʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦʮʝʩʩʦʚ ʘʙʨʘʟʠʠ ʙʝʨʝʛʦʚ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʦʥʠʪʦʨʠʥʛ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʩʦʩʪʦʷʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʛʠʜʨʦʩʬʝʨʘ, 

ʝʩʪʝʩʪʚʝʥʥʳʝ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʚʦʟʜʝʡʩʪʚʠʷ, ɸʨʢʪʠʢʘ 

ɺʚʝʜʝʥʠʝ 

ʅʘ ʬʦʥʝ ʩʦʚʨʝʤʝʥʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʠ ʘʢʪʠʚʥʦʛʦ 

ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʦʩʚʦʝʥʠʝ ʥʝʬʪʝʛʘʟʦʜʦʙʳʚʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʡ ɸʨʢʪʠʢʠ ʠ 

ʩʫʙʘʨʢʪʠʢʠ ʧʨʦʠʩʭʦʜʠʪ ʜʝʛʨʘʜʘʮʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʩʦʧʨʦʚʦʞʜʘʶʱʘʷʩʷ 

ʧʨʦʙʣʝʤʘʤʠ ʠʭ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ [1,2].  

ʗʤʘʣʦ-ʅʝʥʝʮʢʠʡ ʘʚʪʦʥʦʤʥʳʡ ʦʢʨʫʛ ʦʙʣʘʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ. ʉʨʝʜʥʝʝ ʤʥʦʛʦʣʝʪʥʝʝ ʟʥʘʯʝʥʠʝ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʚ ʦʢʨʫʛʝ 

ʩʦʩʪʘʚʣʷʝʪ 581,3 ʢʤ3/ʛʦʜ, ʨʝʩʫʨʩʳ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʥʘʭʦʜʷʪʩʷ ʥʘ ʫʨʦʚʥʝ 666,3 

ʢʤ3/ʛʦʜ. ɻʫʩʪʦʪʘ ʨʝʯʥʦʡ ʩʝʪʠ ʩʦʩʪʘʚʣʷʝʪ 0,38 ʢʤ/ʢʤ2. ʇʦ ʪʝʨʨʠʪʦʨʠʠ ʗʤʘʣʦ-

ʅʝʥʝʮʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ʧʨʦʪʝʢʘʶʪ ʦʢʦʣʦ 50 ʪʳʩʷʯ ʨʝʢ ʦʙʱʝʡ 

ʧʨʦʪʷʞʸʥʥʦʩʪʴʶ 291 ʪʳʩ. ʢʤ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʢʦʪʦʨʳʭ ʦʪʥʦʩʠʪʩʷ ʢ ʤʘʣʳʤ ʨʝʢʘʤ 

ʠ ʨʫʯʴʷʤ, ʩʚʳʰʝ 200 ʠʟ ʥʠʭ ʠʤʝʶʪ ʜʣʠʥʫ ʙʦʣʝʝ 100 ʢʤ. ʂʨʫʧʥʝʡʰʠʝ ʨʝʢʠ ʗʤʘʣʦ-

ʅʝʥʝʮʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ: ʆʙʴ, ʊʘʟ, ʇʫʨ ʠ ʅʘʜʳʤ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʝ ʟʘʧʘʩʳ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʧʨʠʨʦʜʥʳʭ ʚʦʜ ʗʤʘʣʦ-

ʅʝʥʝʮʢʠʡ ʘʚʪʦʥʦʤʥʳʡ ʦʢʨʫʛ ʷʚʣʷʝʪʩʷ ʚʪʦʨʳʤ ʩʫʙʲʝʢʪʦʤ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʩʣʫʯʘʝʚ 

ʚʳʩʦʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ɸʨʢʪʠʯʝʩʢʦʡ ʟʦʥʳ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. ʅʘ ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʨʝʢ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʦʢʘʟʳʚʘʝʪ 

ʘʥʪʨʦʧʦʛʝʥʥʳʡ ʬʘʢʪʦʨ, ʩʚʷʟʘʥʥʳʡ ʩ ʘʢʪʠʚʥʳʤ ʧʨʦʤʳʰʣʝʥʥʳʤ ʦʩʚʦʝʥʠʝʤ 

ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ [1]. ɿʘʛʨʷʟʥʝʥʠʝ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʦʠʩʭʦʜʠʪ ʚ ʫʩʣʦʚʠʷʭ 

ʩʦʢʨʘʱʝʥʠʷ ʧʦʩʪʦʚ ʥʘʙʣʶʜʘʪʝʣʴʥʦʡ ʩʝʪʠ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ [3]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʇʦʣʦʞʝʥʠʝʤ ʦʙ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʫʪʚʝʨʞʜʝʥʥʦʛʦ ʧʦʩʪʘʥʦʚʣʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 10 ʘʧʨʝʣʷ 2007 ʛ. ˉ 219 ʥʘ ʦʨʛʘʥʳ ʚʣʘʩʪʠ ʩʫʙʲʝʢʪʦʚ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚʦʟʣʦʞʝʥʳ ʦʙʷʟʘʥʥʦʩʪʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʚʝʜʝʥʠʷ 

ʨʝʛʫʣʷʨʥʳʭ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʜʥʘ, ʙʝʨʝʛʦʚ, ʩʦʩʪʦʷʥʠʝʤ ʠ ʨʝʞʠʤʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʦʦʭʨʘʥʥʳʭ ʟʦʥ ʠ ʠʟʤʝʥʝʥʠʷʤʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ 
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ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠʣʠ ʠʭ ʯʘʩʪʝʡ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʬʝʜʝʨʘʣʴʥʦʡ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʠ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʟʘ 

ʠʩʢʣʶʯʝʥʠʝʤ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʤʦʥʠʪʦʨʠʥʛ ʢʦʪʦʨʳʭ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʬʝʜʝʨʘʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ), ʘ ʪʘʢʞʝ ʧʦ ʦʩʫʱʝʩʪʚʣʝʥʠʶ 

ʩʙʦʨʘ, ʦʙʨʘʙʦʪʢʠ, ʦʙʦʙʱʝʥʠʷ ʠ ʭʨʘʥʝʥʠʷ ʩʚʝʜʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʥʘʙʣʶʜʝʥʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩ 2013 ʛʦʜʘ ʛ. ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʗʤʘʣʦ-ʅʝʥʝʮʢʦʛʦ 

ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ʦʨʛʘʥʠʟʦʚʘʥ ʤʦʥʠʪʦʨʠʥʛ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ. ɺ 2021 ʛʦʜʫ ʧʦ 

ʧʦʨʫʯʝʥʠʶ ɻʫʙʝʨʥʘʪʦʨʘ ʗʤʘʣʦ-ʅʝʥʝʮʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ʢ ʚʳʧʦʣʥʝʥʠʶ 

ʨʘʙʦʪ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʠʚʣʝʯʝʥʦ ɻɸʋ ʗʅɸʆ çʅʘʫʯʥʳʡ 

ʮʝʥʪʨ ʠʟʫʯʝʥʠʷ ɸʨʢʪʠʢʠè. 

ʆʩʥʦʚʥʦʡ ʮʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢʩʥʳʡ ʘʥʘʣʠʟ 

ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʦʣʫʯʝʥʠʝ ʦʙʲʝʢʪʠʚʥʳʭ ʜʘʥʥʳʭ ʦ ʢʘʯʝʩʪʚʝ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʩʦʩʪʦʷʥʠʠ ʠʭ ʚʦʜʦʦʭʨʘʥʥʳʭ ʟʦʥ ʠ ʙʝʨʝʛʦʚ ʚ 

ʗʤʘʣʦ-ʅʝʥʝʮʢʦʤ ʘʚʪʦʥʦʤʥʦʤ ʦʢʨʫʛʝ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɽʞʝʛʦʜʥʦ ʤʦʥʠʪʦʨʠʥʛ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʥʘ ʪʨʠʜʮʘʪʠ 

ʫʯʘʩʪʢʘʭ ʜʚʘʜʮʘʪʠ ʯʝʪʳʨʝʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ 

ʆʙʴ, ʅʘʜʳʤ, ʇʫʨ, ʊʘʟ, ʆʙʩʢʦʡ ʠ ʊʘʟʦʚʩʢʦʡ ɻʫʙ, ʘ ʪʘʢʞʝ ʚʝʜʝʪʩʷ ʤʦʥʠʪʦʨʠʥʛ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʩʠʩʪʝʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʭ ʩʦʦʨʫʞʝʥʠʡ (ʈʠʩ. 1). 

ʈʘʙʦʪʳ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʄʝʪʦʜʠʯʝʩʢʠʤʠ 

ʫʢʘʟʘʥʠʷʤʠ ʧʦ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ 

ʚ ʯʘʩʪʠ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʜʥʘ, ʙʝʨʝʛʦʚ, ʩʦʩʪʦʷʥʠʝʤ ʠ ʨʝʞʠʤʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚʦʜʦʦʭʨʘʥʥʳʭ ʟʦʥ ʠ ʠʟʤʝʥʝʥʠʷʤʠ ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠʣʠ ʠʭ ʯʘʩʪʝʡ ʫʪʚʝʨʞʜʝʥʥʳʤʠ ʧʨʠʢʘʟʦʤ ʦʪ 8 

ʦʢʪʷʙʨʷ 2014 ʛʦʜʘ ˉ 432 ʄʠʥʠʩʪʝʨʩʪʚʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʵʢʦʣʦʛʠʠ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ.  

ɺʳʧʦʣʥʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ ʥʘʙʣʶʜʝʥʠʡ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʚʦʜʥʳʭ 

ʦʙʲʝʢʪʦʚ: ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ; ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ; ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʦ 

ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ; ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʟʘʛʨʷʟʥʝʥʥʦʩʪʴʶ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʡ.  

ɺ ʧʨʦʛʨʘʤʤʫ ʤʦʥʠʪʦʨʠʥʛʘ ʙʳʣ ʚʢʣʶʯʝʥ ʦʪʙʦʨ ʠ ʘʥʘʣʠʟʦʚ ʧʨʦʙ ʧʨʠʨʦʜʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʚʦʜʳ ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: ʨʘʩʪʚʦʨʝʥʥʳʡ ʚ ʚʦʜʝ ʢʠʩʣʦʨʦʜ, 

ʙʠʦʭʠʤʠʯʝʩʢʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʢʠʩʣʦʨʦʜʘ (ɹʇʂ), ʭʠʤʠʯʝʩʢʦʝ ʧʦʪʨʝʙʣʝʥʠʝ 

ʢʠʩʣʦʨʦʜʘ (ʍʇʂ), ʬʝʥʦʣʳ, ʥʝʬʪʝʧʨʦʜʫʢʪʳ, ʥʠʪʨʠʪ-ʠʦʥʳ, ʥʠʪʨʘʪ-ʠʦʥʳ, 

ʘʤʤʦʥʠʡ-ʠʦʥ, ʞʝʣʝʟʦ ʦʙʱʝʝ, ʤʝʜʴ, ʮʠʥʢ, ʥʠʢʝʣʴ, ʤʘʨʛʘʥʝʮ, ʭʣʦʨʠʜʳ, ʩʫʣʴʬʘʪʳ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʪʦʢʩʠʯʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʧʦ ʤʝʪʦʜʠʢʝ ʪʦʢʩʠʯʥʦʛʦ ʜʝʡʩʪʚʠʷ 

ʥʘ ʪʝʩʪ-ʦʙʲʝʢʪʳ. ʇʨʦʙʳ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʘʥʘʣʠʟʠʨʦʚʘʣʠʩʴ ʧʦ ʩʣʝʜʫʶʱʠʤ 

ʧʦʢʘʟʘʪʝʣʷʤ: ʥʝʬʪʝʧʨʦʜʫʢʪʳ, ʘʤʤʦʥʠʡ ʦʙʤʝʥʥʳʡ, ʘʤʤʦʥʠʡ ʚʦʜʦʨʘʩʪʚʦʨʠʤʳʡ, 

pH ʚʦʜʥʦʡ ʚʳʪʷʞʢʠ, ʩʫʣʴʬʘʪʳ, ʭʣʦʨʠʜʳ, ʥʠʪʨʘʪʳ, ʙʝʥʟʘʧʠʨʝʥ, ʞʝʣʝʟʦ, ʥʠʢʝʣʴ, 

ʭʨʦʤ, ʤʘʨʛʘʥʝʮ, ʤʝʜʴ, ʨʪʫʪʴ, ʩʚʠʥʝʮ, ʮʠʥʢ, ʢʘʜʤʠʡ, ɸʇɸɺ, ʦʧʨʝʜʝʣʝʥʠʝ 
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ʪʦʢʩʠʯʥʦʩʪʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʧʦ ʤʝʪʦʜʠʢʝ ʪʦʢʩʠʯʥʦʛʦ ʜʝʡʩʪʚʠʷ ʥʘ ʪʝʩʪ-

ʦʙʲʝʢʪʳ.  

 

 
           ʊʦʣʴʢʘ ï ʤʦʥʠʪʦʨʠʥʛʦʚʳʡ ʫʯʘʩʪʦʢ 

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʫʯʘʩʪʢʦʚ ʚʦʜʥʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ 

ʀʟʫʯʝʥʠʝ ʩʦʩʪʦʷʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʧʨʦʚʝʜʝʥʦ ʧʫʪʝʤ ʩʦʧʦʩʪʘʚʣʝʥʠʷ 

ʚʝʣʠʯʠʥ ʦʧʨʝʜʝʣʷʝʤʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚ çʢʦʥʪʨʦʣʴʥʳʭè ʩʪʚʦʨʘʭ (ʪʦʯʢʘ 2 ï ʚ ʯʝʨʪʝ 

ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʠ ʪʦʯʢʘ 3 ï 500 ʤ ʥʠʞʝ ʧʦ ʪʝʯʝʥʠʶ ʦʪ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ) ʠ 

çʫʩʣʦʚʥʦ-ʬʦʥʦʚʳʭè ʩʪʚʦʨʘʭ (ʪʦʯʢʘ 1 ï 1000 ʤ ʚʳʰʝ ʧʦ ʪʝʯʝʥʠʶ ʦʪ ʥʘʩʝʣʝʥʥʦʛʦ 

ʧʫʥʢʪʘ). 

ʇʝʨʠʦʜʠʯʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʥʘʙʣʶʜʝʥʠʡ ʦʧʨʝʜʝʣʷʣʘʩʴ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʜʝʡʩʪʚʫʶʱʠʤʠ ʥʦʨʤʘʪʠʚʥʳʤʠ ʧʨʘʚʦʚʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ. ʋʯʠʪʳʚʘʷ, ʯʪʦ 

ʢʘʯʝʩʪʚʦ ʚʦʜʳ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʟʘʚʠʩʠʪ ʦʪ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, 

ʦʪʙʦʨ ʧʨʦʙ ʚʦʜʳ ʚ ʩʪʚʦʨʘʭ ʥʘʙʣʶʜʝʥʠʡ ʧʨʦʠʟʚʦʜʠʪʩʷ 1 ʨʘʟ ʚ ʛʦʜ, ʚ ʧʝʨʠʦʜ ʣʝʪʥʝ-

ʦʩʝʥʥʝʡ ʤʝʞʝʥʠ (ʘʚʛʫʩʪ-ʩʝʥʪʷʙʨʴ). 

ʃʘʙʦʨʘʪʦʨʥʦ-ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʠ 

ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʳʧʦʣʥʷʣʠʩʴ ʚ ʘʢʢʨʝʜʠʪʦʚʘʥʥʳʭ ʣʘʙʦʨʘʪʦʨʠʷʭ ʧʦ ʤʝʪʦʜʠʢʘʤ 
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ʠʟʤʝʨʝʥʠʡ, ʘʪʪʝʩʪʦʚʘʥʥʳʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ɻʆʉʊ ʈ 8.563ï2009, ʠ ʠʤʝʶʱʠʤ 

ʉʚʠʜʝʪʝʣʴʩʪʚʦ ʦ ʤʝʪʨʦʣʦʛʠʯʝʩʢʦʡ ʘʪʪʝʩʪʘʮʠʠ. ʀʩʧʦʣʴʟʦʚʘʥʥʳʝ ʤʝʪʦʜʠʢʠ 

ʠʟʤʝʨʝʥʠʡ ʚʭʦʜʷʪ ʚ ʈʝʝʩʪʨ ʘʪʪʝʩʪʦʚʘʥʥʳʭ ʤʝʪʦʜʠʢ ʠʟʤʝʨʝʥʠʡ ʌʝʜʝʨʘʣʴʥʦʛʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʬʦʥʜʘ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʝʜʠʥʩʪʚʘ ʠʟʤʝʨʝʥʠʡ ʠ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʈɼ 52.18.595ï96 çʈʫʢʦʚʦʜʷʱʠʡ ʜʦʢʫʤʝʥʪ. ʌʝʜʝʨʘʣʴʥʳʡ ʧʝʨʝʯʝʥʴ ʤʝʪʦʜʠʢ 

ʚʳʧʦʣʥʝʥʠʷ ʠʟʤʝʨʝʥʠʡ, ʜʦʧʫʱʝʥʥʳʭ ʢ ʧʨʠʤʝʥʝʥʠʶ ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ ʨʘʙʦʪ ʚ 

ʦʙʣʘʩʪʠ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘʛʨʷʟʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳè. 

ɼʣʷ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʠʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʠʩʧʦʣʴʟʫʶʪʩʷ 

ʧʨʝʜʝʣʴʥʦ-ʜʦʧʫʩʪʠʤʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ (ʇɼʂ) ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʜʣʷ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ. ʉ ʮʝʣʴʶ 

ʫʯʝʪʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʠ ʠʥʪʝʨʧʨʝʪʘʮʠʠ 

ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʧʨʦʚʦʜʠʣʦʩʴ 

ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʩ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʬʦʥʦʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʩʦʜʝʨʞʘʥʠʷ 

ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʦʛʣʘʩʥʦ çʉʧʨʘʚʦʯʥʠʢʫ ʧʦ ʧʨʠʤʝʥʝʥʠʶ ʩʨʝʜʥʠʭ 

ʨʝʛʠʦʥʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʩʦʜʝʨʞʘʥʠʷ ʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʥʘ 

ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʧʦʣʠʛʦʥʘʭ ʧʨʠ ʦʮʝʥʢʝ ʩʦʩʪʦʷʥʠʷ ʠ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ 

ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʗʤʘʣʦ-ʅʝʥʝʮʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘè. 

ʂʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʢʘʯʝʩʪʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʧʨʦʚʦʜʠʣʘʩʴ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʫʜʝʣʴʥʦʛʦ ʢʦʤʙʠʥʘʪʦʨʥʦʛʦ ʠʥʜʝʢʩʘ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʜʳ 

(ʋʂʀɿɺ). ʈʘʩʯʝʪ ʋʂʀɿɺ ʙʳʣ ʧʨʦʚʝʜʝʥ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʈɼ 52.24.643-2002 

çʄʝʪʦʜ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʩʪʝʧʝʥʠ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʧʦ 

ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤè 

ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʥʳʭ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʩʦʩʪʦʷʥʠʷ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʥʦʨʤʘʪʠʚʳ ʢʘʯʝʩʪʚʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ çʌʦʥʦʚʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʗʤʘʣʦ-

ʅʝʥʝʮʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘè (ʇʨʠʢʘʟ ʧʨʘʚʠʪʝʣʴʩʪʚʘ ʗʤʘʣʦ-ʅʝʥʝʮʢʦʛʦ 

ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ ʦʪ 27.03.2017 ʛ. ˉ 348). 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 

ɺ ʨʘʤʢʘʭ ʤʦʥʠʪʦʨʠʥʛʘ ʨʫʩʣʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʥʘ 

ʪʝʨʨʠʪʦʨʠʠ ʗʅɸʆ ʧʦ ʩʪʝʧʝʥʠ ʠ ʦʧʘʩʥʦʩʪʠ ʧʨʦʷʚʣʝʥʠʷ ʨʫʩʣʦʚʳʭ ʜʝʬʦʨʤʘʮʠʡ 

ʫʯʘʩʪʢʠ ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ 3 ʛʨʫʧʧʳ. ʂ ʧʝʨʚʦʡ ʛʨʫʧʧʝ ʦʪʥʦʩʷʪʩʷ ʫʯʘʩʪʢʠ ʩ 

ʘʢʪʠʚʥʳʤ ʧʨʦʷʚʣʝʥʠʝʤ ʵʨʦʟʠʠ ʠ ʚʳʩʦʢʦʡ ʦʧʘʩʥʦʩʪʴʶ ʨʘʟʨʫʰʝʥʠʷ ʠ 

ʧʦʚʨʝʞʜʝʥʠʷ ʩʪʨʦʝʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ. ɺʦ 2 ʛʨʫʧʧʫ ʚʭʦʜʷʪ ʟʦʥʳ ʨʘʟʤʳʚʘ ʙʝʟ 

ʫʛʨʦʟʳ ʠʥʞʝʥʝʨʥʳʤ ʩʦʦʨʫʞʝʥʠʷʤ, ʣʠʙʦ ʫʯʘʩʪʢʠ ʩ ʥʝʙʦʣʴʰʦʡ ʩʨʝʜʥʝʛʦʜʦʚʦʡ 

ʵʨʦʟʠʝʡ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ. ʊʨʝʪʴʷ ʛʨʫʧʧʘ ï ʵʪʦ 16 ʫʯʘʩʪʢʦʚ ʩʦ ʩʣʘʙʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʵʨʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ. 

ʅʘʠʙʦʣʝʝ ʘʢʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʨʘʟʨʫʰʝʥʠʷ ʙʝʨʝʛʦʚ ʩ ʧʨʠʯʠʥʝʥʠʝʤ ʚʨʝʜʘ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʩ. ɸʥʪʠʧʘʶʪʘ (ʨ. ɸʥʪʠ-ʇʘʶʪʘ-ʗʭʘ), ʩ. ʉʸʷʭʘ (ʨ. 

ʉʸʷʭʘ), ʩ. ɻʳʜʘ (ʨ. ɻʳʜʘ), ʩ. ʂʨʘʩʥʦʩʝʣʴʢʫʧ (ʨ. ʊʘʟ), ʩ. ɹʝʣʦʷʨʩʢ (ʨ. ʑʫʯʴʷ), ʨ. 

ʅʘʜʳʤ. ʅʘ ʫʯʘʩʪʢʝ ʨʝʢʠ ɻʳʜʘ ʚ ʯʝʨʪʝ ʩʝʣʘ ɻʳʜʘ ʚʳʜʝʣʷʶʪʩʷ ʜʚʝ ʢʨʫʧʥʳʝ ʟʦʥʳ 

ʨʘʟʤʳʚʘ, ʥʘʙʣʶʜʘʶʪʩʷ ʘʢʪʠʚʥʳʝ ʨʫʩʣʦʚʳʝ ʜʝʬʦʨʤʘʮʠʠ. ɼʝʬʦʨʤʘʮʠʦʥʥʳʝ 

ʧʨʦʮʝʩʩʳ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʚʠʜʝ ʘʙʨʘʟʠʠ ʙʝʨʝʛʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʚʝʪʨʦ-ʚʦʣʥʦʚʦʛʦ 
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ʚʦʟʜʝʡʩʪʚʠʷ. ʉʨʝʜʥʝʛʦʜʦʚʦʝ ʩʤʝʱʝʥʠʝ ʙʨʦʚʢʠ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 1,4-1,6 ʤ, ʥʘ 

ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʜʦʩʪʠʛʘʝʪ 2,0 ʤ. ʆʪʤʝʯʝʥʦ ʦʙʱʝʝ ʚʳʧʦʣʘʞʠʚʘʥʠʝ 

ʨʘʟʨʫʰʘʝʤʦʛʦ ʩʢʣʦʥʘ ʙʝʨʝʛʘ. ʊʘʢʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʩʪʝʧʝʥʥʦʝ ʨʘʟʨʫʰʝʥʠʝ 

ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʅʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʙʝʨʝʛʦʫʢʨʝʧʠʪʝʣʴʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʚ ʟʦʥʘʭ ʨʘʟʤʳʚʘ, ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʦʧʘʩʥʦʩʪʠ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʨʷʜʦʤ 

ʩʪʨʦʝʥʠʡ.  

ʅʘ ʫʯʘʩʪʢʝ ʨ. ɸʥʪʠ-ʇʘʶʪʘ-ʗʭʘ ʚ ʯʝʨʪʝ ʩ. ɸʥʪʠʧʘʶʪʘ ʬʠʢʩʠʨʫʝʪʩʷ ʘʢʪʠʚʥʦʝ 

ʨʘʟʨʫʰʝʥʠʝ ʙʝʨʝʛʘ. ɼʝʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʨʘʟʚʠʚʘʶʪʩʷ ʧʦ ʪʠʧʫ ʧʦʡʤʝʥʥʦʡ 

ʤʥʦʛʦʨʫʢʘʚʥʦʩʪʠ, ʦʩʣʦʞʥʝʥʥʦʡ ʩʚʦʙʦʜʥʳʤ ʤʝʘʥʜʨʠʨʦʚʘʥʠʝʤ. ʆʩʥʦʚʥʦʡ ʬʘʢʪʦʨ 

ʚʦʟʜʝʡʩʪʚʠʷ ï ʣʝʜʦʭʦʜ ʠ ʦʙʨʘʟʦʚʘʥʠʝ ʟʘʪʦʨʦʚ ʚ ʤʝʩʪʝ ʩʫʞʝʥʠʷ ʨʫʩʣʘ ʨʝʢʠ. ʏʪʦʙʳ 

ʠʟʙʝʞʘʪʴ ʜʘʣʴʥʝʡʰʝʛʦ ʨʘʟʨʫʰʝʥʠʷ ʙʝʨʝʛʘ, ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʙʝʨʝʛʦʚʦʡ ʣʠʥʠʠ 

ʫʢʨʝʧʣʝʥʘ ʟʘʱʠʪʥʳʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ ʠʟ ʜʚʫʭ ʨʷʜʦʚ ʩʚʘʡ, ʧʨʠ ʵʪʦʤ ʙʝʨʝʛʦʚʘʷ 

ʣʠʥʠʷ ʧʨʦʜʦʣʞʘʝʪ ʨʘʟʨʫʰʘʪʴʩʷ, ʥʦ ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʥʴʰʠʤʠ ʪʝʤʧʘʤʠ. ʅʘ 

ʥʝʟʘʱʠʱʝʥʥʳʭ ʫʯʘʩʪʢʘʭ ʙʝʨʝʛʦʚʦʛʦ ʩʢʣʦʥʘ ʦʪʤʝʯʝʥʳ ʩʣʝʜʳ ʵʨʦʟʠʦʥʥʦʛʦ 

ʨʘʟʨʫʰʝʥʠʷ. ʉʤʝʱʝʥʠʝ ʙʨʦʚʢʠ ʥʘ ʨʘʟʨʫʰʘʝʤʳʭ ʫʯʘʩʪʢʘʭ ʙʝʨʝʛʘ ʩʦʩʪʘʚʠʣʦ ʦʢʦʣʦ 

0,25 ï 0,35 ʤ, ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʜʦ 0,5 ʤ. ʊʝʤʧʳ ʵʨʦʟʠʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ 

ʩʨʝʜʥʝʛʦʜʦʚʳʤ ʟʥʘʯʝʥʠʷʤ. ʇʨʦʮʝʩʩʳ ʵʨʦʟʠʠ ʫʛʨʦʞʘʶʪ ʥʝʩʢʦʣʴʢʠʤ 

ʭʦʟʷʡʩʪʚʝʥʥʳʤ ʩʪʨʦʝʥʠʷʤ. ʇʨʦʪʠʚʦʧʘʚʦʜʢʦʚʳʝ ʩʦʦʨʫʞʝʥʠʷ ʠʤʝʶʪ 

ʥʝʟʥʘʯʠʪʝʣʴʥʳʝ ʧʦʚʨʝʞʜʝʥʠʷ. ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʫʩʪʘʥʦʚʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʟʘʱʠʪʥʳʝ ʩʦʦʨʫʞʝʥʠʷ.  

ɼʝʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʨʝʢʠ ʉʸʷʭʘ ʨʘʟʚʠʚʘʶʪʩʷ ʧʦ ʪʠʧʫ ʩʚʦʙʦʜʥʦʛʦ 

ʤʝʘʥʜʨʠʨʦʚʘʥʠʷ. ɺ ʩʝʣʝ ʩ. ʉʝʷʭʘ (ʨʝʢʘ ʉʸʷʭʘ) ʥʘ ʧʨʦʪʷʞʝʥʠʠ 850 ʤ, ʥʘ ʧʣʘʚʥʦʤ 

ʧʦʚʦʨʦʪʝ ʠʟʣʫʯʠʥʳ ʥʘʙʣʶʜʘʶʪʩʷ ʦʙʰʠʨʥʳʝ ʫʯʘʩʪʢʠ ʨʘʟʨʫʰʝʥʠʷ ʚʳʩʦʢʦʛʦ 

ʢʦʨʝʥʥʦʛʦ ʙʝʨʝʛʘ, ʥʘ ʢʦʪʦʨʦʤ ʥʘʭʦʜʠʪʩʷ ʥʘʩʝʣʝʥʥʳʡ ʧʫʥʢʪ. ʇʨʦʮʝʩʩ 

ʦʩʣʦʞʥʷʝʪʩʷ ʨʘʟʚʠʪʦʡ ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʦʡ ʩʝʪʴʶ. ɿʘ ʧʨʦʰʝʜʰʠʡ ʧʝʨʠʦʜ 

ʚʳʷʚʣʝʥʦ ʩʤʝʱʝʥʠʝ ʙʝʨʝʛʘ ʚ ʩʨʝʜʥʝʤ ʥʘ 0,7 ʤ, ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ʙʝʨʝʛʘ ʜʦ 

0,9 ʤ. ʇʨʦʮʝʩʩʳ ʨʘʟʨʫʰʝʥʠʷ ʙʝʨʝʛʘ ʫʛʨʦʞʘʶʪ ʮʝʣʦʩʪʥʦʩʪʠ ʨʷʜʘ ʩʪʨʦʝʥʠʡ ʠ 

ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʇʨʠʩʫʪʩʪʚʫʝʪ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʫʛʨʦʟʘ ʜʣʷ ʞʠʣʳʭ 

ʟʜʘʥʠʡ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʝʩʪʠ ʢʘʧʠʪʘʣʴʥʳʝ ʨʘʙʦʪʳ ʠ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ 

ʫʢʨʝʧʣʝʥʠʶ ʙʝʨʝʛʦʚʦʛʦ ʩʢʣʦʥʘ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ. 

ʉʨʝʜʠ ʧʣʘʥʦʚʳʭ ʜʝʬʦʨʤʘʮʠʡ ʥʘ ʤʦʥʠʪʦʨʠʥʛʦʚʦʤ ʫʯʘʩʪʢʝ ʨʝʢʠ ʅʘʜʳʤ 

ʧʨʦʜʦʣʞʘʝʪʩʷ ʘʢʪʠʚʥʦʝ ʨʘʟʨʫʰʝʥʠʝ ʫʯʘʩʪʢʘ ʣʝʚʦʛʦ ʙʝʨʝʛʘ, ʨʘʩʧʦʣʦʞʝʥʥʦʛʦ ʚ 1,0 

ʢʤ ʚʳʰʝ ʤʦʩʪʦʚʦʛʦ ʧʝʨʝʭʦʜʘ ʥʘ ʨʝʢʝ ʅʘʜʳʤ. ʉʤʝʱʝʥʠʝ ʙʝʨʝʛʘ ʟʘ ʧʝʨʠʦʜ ʩ 2020 

ʧʦ 2021 ʛʦʜʳ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 0,8 ï 1,0 ʤ. ʈʫʩʣʦʚʳʝ ʧʨʦʮʝʩʩʳ ʨʘʟʚʠʚʘʶʪʩʷ ʧʦ 

ʪʠʧʫ ʨʫʩʣʦʚʦʡ ʤʥʦʛʦʨʫʢʘʚʥʦʩʪʠ. 

ʅʘ ʤʦʥʠʪʦʨʠʥʛʦʚʦʤ ʫʯʘʩʪʢʝ ʨ. ʊʘʟ ʚ ʩ. ʂʨʘʩʥʦʩʝʣʴʢʫʧ ʥʘʙʣʶʜʘʶʪʩʷ 

ʘʢʪʠʚʥʳʝ ʨʫʩʣʦʚʳʝ ʜʝʬʦʨʤʘʮʠʠ ʚ ʜʚʫʭ ʟʦʥʘʭ ʨʘʟʤʳʚʘ. ʇʨʦʪʷʞʝʥʥʳʝ ʩʪʝʥʢʠ 

ʦʪʨʳʚʘ ʠ ʙʣʦʢʠ ʦʪʩʝʜʘʥʠʷ ʬʠʢʩʠʨʫʶʪʩʷ ʚ ʟʦʥʝ ʨʘʟʤʳʚʘ ˉ1. ʉʤʝʱʝʥʠʝ ʙʨʦʚʢʠ 

ʙʝʨʝʛʘ ʟʘ ʧʦʩʣʝʜʥʠʡ ʛʦʜ ʟʜʝʩʴ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 0,4 ï 0,6 ʤ. ɺ ʟʦʥʝ ʨʘʟʤʳʚʘ ˉ2 

ʥʘʙʣʶʜʘʶʪʩʷ ʪʦʣʴʢʦ ʩʧʦʣʟʘʥʠʝ ʩʢʣʦʥʘ ʠ ʦʙʥʘʞʝʥʠʝ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʉʤʝʱʝʥʠʝ ʥʝ ʧʨʝʚʳʰʘʝʪ 0,10 ʤ. ʇʨʦʮʝʩʩʳ ʵʨʦʟʠʠ ʧʨʝʜʩʪʘʚʣʷʶʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʫʶ ʫʛʨʦʟʳ ʜʣʷ ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʅʝʦʙʭʦʜʠʤʦ 
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ʧʨʦʚʝʜʝʥʠʝ ʪʦʯʝʯʥʳʭ ʙʝʨʝʛʦʫʢʨʝʧʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʦʧʘʩʥʳʭ ʫʯʘʩʪʢʘʭ 

ʙʝʨʝʛʘ.  

ɼʝʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʥʘ ʨʝʢʠ ʑʫʯʴʷ ʨʘʟʚʠʚʘʶʪʩʷ ʧʦ ʪʠʧʫ 

ʩʚʦʙʦʜʥʦʛʦ ʤʝʘʥʜʨʠʨʦʚʘʥʠʷ. ɺ ʧʨʝʜʝʣʘʭ ʫʯʘʩʪʢʘ ʤʦʥʠʪʦʨʠʥʛʘ ʚ ʩ. ɹʝʣʦʷʨʩʢ 

ʥʘʙʣʶʜʘʶʪʩʷ ʨʫʩʣʦʚʳʝ ʜʝʬʦʨʤʘʮʠʠ, ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʚ ʚʠʜʝ ʨʘʟʨʫʰʝʥʠʷ 

ʢʦʨʝʥʥʦʛʦ ʩʢʣʦʥʘ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ ʨʝʢʠ. ʆʪʤʝʯʘʶʪʩʷ ʥʝʙʦʣʴʰʠʝ ʙʣʦʢʠ ʦʪʩʝʜʘʥʠʷ, 

ʩʧʦʣʟʘʥʠʝ ʛʨʫʥʪʘ. ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʩʢʦʨʦʩʪʴ ʩʤʝʱʝʥʠʷ ʙʨʦʚʢʠ ʙʝʨʝʛʘ ʩʦʩʪʘʚʣʷʝʪ 

ʦʢʦʣʦ 0,40 ʤ/ʛʦʜ. ʆʛʨʘʥʠʯʠʚʘʶʱʠʤ ʬʘʢʪʦʨʦʤ ʚʳʩʪʫʧʘʝʪ ʛʫʩʪʘʷ ʢʫʩʪʘʨʥʠʢʦʚʘʷ ʠ 

ʪʨʘʚʷʥʠʩʪʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʥʘ ʩʢʣʦʥʝ. ʊʘʢʞʝ ʨʘʟʚʠʪʘ ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʘʷ ʩʝʪʴ, ʚ 

ʚʠʜʝ ʢʨʫʧʥʳʭ ʦʚʨʘʛʦʚ, ʣʦʞʙʠʥ ʩʪʦʢʘ ʩ ʧʨʦʤʦʠʥʘʤʠ. ʇʨʦʮʝʩʩʳ ʵʨʦʟʠʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪ ʦʧʘʩʥʦʩʪʴ ʜʣʷ ʩʪʨʦʝʥʠʡ ʥʘ ʙʝʨʝʛʫ. ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʧʨʦʚʝʜʝʥʠʷ 

ʙʝʨʝʛʦʫʢʨʝʧʠʪʝʣʴʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʥʘ ʥʘʠʙʦʣʝʝ ʦʧʘʩʥʳʭ ʫʯʘʩʪʢʘʭ. ʋʯʘʩʪʦʢ 

ʨʝʢʦʤʝʥʜʦʚʘʥ ʢ ʜʘʣʴʥʝʡʰʝʤʫ ʥʘʙʣʶʜʝʥʠʷ, ʜʣʷ ʫʪʦʯʥʝʥʠʷ ʜʠʥʘʤʠʢʠ ʨʫʩʣʦʚʳʭ 

ʧʨʦʮʝʩʩʦʚ.  

ʈʝʟʫʣʴʪʘʪʳ ʤʦʥʠʪʦʨʠʥʛʘ ʚʦʜʦʦʭʨʘʥʥʳʭ ʟʦʥ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʦʥʠ 

ʧʦʜʚʝʨʛʘʶʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ. ʇʨʠʙʨʝʞʥʳʝ 

ʧʦʣʦʩʳ ʟʘʥʷʪʳ ʧʦʨʪʦʚʳʤʠ ʩʦʦʨʫʞʝʥʠʷʤʠ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʟʜʘʥʠʷʤʠ ʠ 

ʧʦʩʪʨʦʡʢʘʤʠ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʦ ʩʚʘʣʦʢ 

ʤʫʩʦʨʘ ʠ ʤʝʪʘʣʣʦʣʦʤʘ. ʆʙʱʘʷ ʧʣʦʱʘʜʴ ʟʘʛʨʷʟʥʝʥʥʳʭ ʚʦʜʦʦʭʨʘʥʥʳʭ ʟʦʥ 

ʩʦʩʪʘʚʣʷʝʪ 571928,5 ʤ2. ʆʙʲʝʤ ʟʘʛʨʷʟʥʝʥʠʷ ï 202417,9 ʤ3. 

ɺ ʨʘʤʢʘʭ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʜʥʘ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʦʚʦʜʠʣʦʩʴ 

ʧʨʦʤʝʨʥʳʝ ʠ ʵʭʦʣʦʢʘʮʠʦʥʥʳʝ ʨʘʙʦʪʳ, ʚ ʭʦʜʝ ʢʦʪʦʨʳʭ ʦʧʨʝʜʝʣʷʣʩʷ ʭʘʨʘʢʪʝʨ 

ʟʘʛʨʷʟʥʝʥʠʷ ʜʥʘ. ʅʝʛʘʪʠʚʥʘʷ ʩʠʪʫʘʮʠʷ ʩ ʟʘʛʨʷʟʥʝʥʠʝʤ ʜʥʘ ʩʦʚʧʘʜʘʝʪ ʩ ʫʯʘʩʪʢʘʤʠ, 

ʛʜʝ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʭʣʘʤʣʝʥʳ ʚʦʜʦʦʭʨʘʥʥʳʝ ʟʦʥʳ, ʘ ʘʢʚʘʪʦʨʠʠ ʨʝʢ ʚʙʣʠʟʠ 

ʧʦʨʪʦʚʳʭ ʧʨʠʯʘʣʦʚ ʠʩʧʳʪʳʚʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠʟ-ʟʘ 

ʘʢʪʠʚʥʦʛʦ ʩʫʜʦʭʦʜʩʪʚʘ, ʨʘʟʛʨʫʟʦʯʥʳʭ ʨʘʙʦʪ ʠ ʭʨʘʥʝʥʠʷ ʤʘʪʝʨʠʘʣʦʚ. ʉʠʪʫʘʮʠʷ 

ʢʨʘʡʥʝ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʘʷ ʚ ʊʘʟʦʚʩʢʦʤ ʨʘʡʦʥʝ, ʛʜʝ ʧʦʜʚʦʜʥʳʝ ʫʯʘʩʪʢʠ 

ʙʣʠʟʢʠʝ ʢ ʙʝʨʝʛʫ ʟʘʛʨʷʟʥʝʥʳ ʤʝʪʘʣʣʦʣʦʤʦʤ ʠ ʩʪʘʨʳʤʠ ʩʫʜʘʤʠ. ʕʪʦ ʧʦʩʝʣʢʠ 

ʊʘʟʦʚʩʢʠʡ, ɻʘʟ-ʉʘʣʝ ʠ ɻʳʜʘ. ɺ ʛʦʨʦʜʝ ʉʘʣʝʭʘʨʜʝ ʥʘ ʨʝʢʝ ʇʦʣʫʡ ʪʘʢʞʝ 

ʚʳʜʝʣʷʶʪʩʷ ʫʯʘʩʪʢʠ, ʛʜʝ ʚ ʧʨʠʨʫʩʣʦʚʦʡ ʟʦʥʝ ʟʘʬʠʢʩʠʨʦʚʘʥʳ ʧʦʣʫʟʘʪʦʧʣʝʥʥʳʝ 

ʩʫʜʘ ʠ ʙʘʨʞʠ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʧʦʢʘʟʘʣʠ, 

ʧʦʚʳʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʍʇʂ, ɹʇʂ, ʞʝʣʝʟʘ, ʤʘʨʛʘʥʮʘ ʠ ʤʝʜʠ (ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʦʨʤʘʪʠʚʥʳʭ ʟʥʘʯʝʥʠʡ ʇɼʂ) ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʧʨʦʙ. ʇʦʚʳʰʝʥʥʳʝ ʩʦʜʝʨʞʘʥʠʷ 

ʥʝʬʪʝʧʨʦʜʫʢʪʦʚ, ʩʚʠʥʮʘ, ʭʨʦʤʘ, ʮʠʥʢʘ, ʥʠʢʝʣʷ, ʞʝʣʝʟʘ, ʤʘʨʛʘʥʮʘ ʠ ʤʝʜʠ (ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʫʪʚʝʨʞʜʝʥʥʳʤʠ ʬʦʥʦʚʳʤʠ ʟʥʘʯʝʥʠʷʤʠ) ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚʦ ʤʥʦʛʠʭ 

ʧʨʦʙʘʭ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʜʠʥʘʤʠʢʘ ʫʚʝʣʠʯʝʥʠʷ 

ʢʦʥʮʝʥʪʨʘʮʠʡ ʘʥʘʣʠʟʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ ʠ ʩʦʝʜʠʥʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʨʘʩʧʦʣʦʞʝʥʠʷ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʥʝ ʧʨʦʷʚʣʷʝʪʩʷ ʥʠ ʧʨʠ 

ʠʩʩʣʝʜʦʚʘʥʠʠ ʚʦʜʳ, ʥʠ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʣʠʙʦ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ 

ʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʚʦʜʳ ʠ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ ʚʦʜʦʪʦʢʦʚ (ʚ ʨʘʡʦʥʝ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʥʝʙʦʣʴʰʠʭ ʧʦʩʝʣʝʥʠʡ), ʣʠʙʦ ʦ ʩʫʱʝʩʪʚʝʥʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ 
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235 

 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʜʘʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʚʩʝ ʧʫʥʢʪʳ ʦʪʙʦʨʘ ʧʨʦʙ 

ʥʘʭʦʜʷʪʩʷ ʚ ʝʛʦ ʟʦʥʝ (ʚ ʨʘʡʦʥʝ ʩʨʘʚʥʠʪʝʣʴʥʦ ʢʨʫʧʥʳʭ ʛʦʨʦʜʦʚ). ʕʪʦ ʪʘʢʞʝ 

ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʣʦʢʘʣʴʥʳʤ ʤʘʢʩʠʤʫʤʦʤ ʩʦʜʝʨʞʘʥʠʡ ʚʝʱʝʩʪʚ ʚ ʚʦʜʝ ʠ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʚ ʧʫʥʢʪʝ ʦʪʙʦʨʘ ʥʘʧʨʦʪʠʚ ʧʦʩʝʣʝʥʠʷ, ʯʪʦ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʨʷʜʝ 

ʩʣʫʯʘʝʚ. ɺʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʍʇʂ ʠ ɹʇʂ, ʞʝʣʝʟʘ ʠ ʤʘʨʛʘʥʮʘ ʧʨʝʚʳʰʘʶʱʠʝ 

ʥʦʨʤʘʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ ʧʨʠʚʦʜʷʪ ʢ ʦʮʝʥʢʝ ʚʦʜ ʧʦ ʵʪʠʤ ʧʘʨʘʤʝʪʨʘʤ, ʢʘʢ 

çʟʘʛʨʷʟʥʝʥʥʳʭè. 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʟʥʘʯʠʪʝʣʴʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʦʨʛʘʥʠʯʝʩʢʠʭ 

ʩʦʝʜʠʥʝʥʠʡ (ʚʳʨʘʞʝʥʥʳʭ ʚ ʍʇʂ ʠ ɹʇʂ), ʞʝʣʝʟʘ, ʤʘʨʛʘʥʮʘ, ʤʝʜʠ ʠ ʮʠʥʢʘ, ʯʘʩʪʦ 

ʧʨʝʚʳʰʘʶʱʠʝ ʩʫʱʝʩʪʚʫʶʱʠʝ ʥʦʨʤʘʪʠʚʳ (ʇɼʂʨ.ʭ. ʠ ʇɼʂ (ʉʘʥʇʠʅ)), 

ʥʘʙʣʶʜʘʣʠʩʴ ʚ ʨʝʯʥʳʭ ʚʦʜʘʭ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʝʛʠʦʥʘ ʠ ʨʘʥʝʝ. ɹʳʣʠ ʦʧʫʙʣʠʢʦʚʘʥʳ 

ʠʟʤʝʨʝʥʥʳʝ ʚʝʣʠʯʠʥʳ ʍʇʂ ʜʦ 43 ʤʛ/ʣ [4], 49 ʤʛ/ʣ, 32 ʤʛ/ʣ [5]; ɹʇʂ5 ï ʜʦ 7,4 ʤʛ/ʣ 

[4], 10 ʤʛ/ʣ [5], 12 ʤʛ/ʣ [6]; ʢʦʥʮʝʥʪʨʘʮʠʠ ʞʝʣʝʟʘ ï ʜʦ 4,1 ʤʛ/ʣ [4], 2,1 ʤʛ/ʣ [5], 9,3 

ʤʛ/ʣ [6]; ʤʘʨʛʘʥʮʘ ï ʜʦ 0,42 ʤʛ/ʣ [7], 0,24 ʤʛ/ʣ [5], 1 ʤʛ/ʣ [6]; ʤʝʜʠ ï ʜʦ 19 ʤʢʛ/ʣ 

[4], 13 ʤʢʛ/ʣ [7], 6,8 ʤʢʛ/ʣ [5], 112 ʤʢʛ/ʣ [6]; ʮʠʥʢʘ ï ʜʦ 65 ʤʢʛ/ʣ [4], 67 ʤʢʛ/ʣ [7], 

38 ʤʢʛ/ʣ [5], 520 ʤʢʛ/ʣ [6]. 

ɺʳʚʦʜʳ 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʢʦʥʪʨʦʣʠʨʫʝʤʳʝ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ ʗʤʘʣʦ-ʅʝʥʝʮʢʦʛʦ ʘʚʪʦʥʦʤʥʦʛʦ ʦʢʨʫʛʘ 

ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʠʧʠʯʥʳʤ ʛʠʜʨʦʭʠʤʠʯʝʩʢʠʤ ʩʦʩʪʘʚʦʤ 

ʜʣʷ ʠʩʩʣʝʜʫʝʤʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɻʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʩʦʩʪʘʚ ʙʦʣʝʝ ʠʣʠ ʤʝʥʝʝ 

ʩʪʘʙʠʣʝʥ ʜʦ ʠ ʧʦʩʣʝ ʧʦʩʝʣʝʥʠʡ. ʊʘʢ ʢʘʢ ʩʦʩʪʘʚ ʜʦʥʥʳʭ ʦʪʣʦʞʝʥʠʡ 

ʩʦʧʦʩʪʘʚʣʷʝʪʩʷ ʩ ʫʪʚʝʨʞʜʝʥʥʳʤʠ ʬʦʥʦʚʳʤʠ ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʪʦ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʧʨʦʠʩʭʦʜʠʪ ʫʯʠʪʳʚʘʥʠʝ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʝʛʠʦʥʘ ʠ 

ʚ ʥʝʢʦʪʦʨʦʡ ʤʝʨʝ ʛʣʦʙʘʣʴʥʦʛʦ ʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ, 

ʧʦʚʳʰʝʥʥʳʝ (ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʦʥʘ) ʩʦʜʝʨʞʘʥʠʷ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʜʦʥʥʳʭ 

ʦʪʣʦʞʝʥʠʷʭ ʚʳʟʚʘʥʳ, ʚ ʦʩʥʦʚʥʦʤ, ʘʥʪʨʦʧʦʛʝʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʟʘ ʜʣʠʪʝʣʴʥʳʡ 

ʧʝʨʠʦʜ. 

ɺ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʷʶʱʝʛʦʩʷ ʢʣʠʤʘʪʘ ʧʨʦʠʩʭʦʜʠʪ ʘʢʪʠʚʠʟʘʮʠʷ ʵʢʟʦʛʝʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʨʝʣʴʝʬʦʦʙʨʘʟʦʚʘʥʠʷ, ʥʘ ʠʟʫʯʘʝʤʳʭ ʫʯʘʩʪʢʘʭ ʬʠʢʩʠʨʫʶʪʩʷ ʘʢʪʠʚʥʳʝ 

ʨʫʩʣʦʚʳʝ ʜʝʬʦʨʤʘʮʠʠ. ʄʥʦʛʦʣʝʪʥʝʤʝʨʟʣʳʝ ʧʦʨʦʜʳ ʣʝʛʢʦʛʦ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʢʦʪʦʨʳʤʠ ʩʣʦʞʝʥʳ ʙʝʨʝʛʘ, ʧʦʜʚʝʨʞʝʥʳ 

ʧʨʦʮʝʩʩʘʤ ʘʙʨʘʟʠʠ. ɺ ʨʷʜʝ ʩʣʫʯʘʝʚ ʩʠʪʫʘʮʠʷ ʦʩʣʦʞʥʷʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʦʚʨʘʞʥʦ-

ʙʘʣʦʯʥʦʡ ʩʝʪʠ. ʇʨʦʮʝʩʩʳ ʨʘʟʨʫʰʝʥʠʷ ʙʝʨʝʛʘ ʫʛʨʦʞʘʶʪ ʮʝʣʦʩʪʥʦʩʪʠ ʞʠʣʳʭ ʠ 

ʥʝʞʠʣʳʭ ʩʪʨʦʝʥʠʡ, ʦʙʲʝʢʪʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ɺʦʜʦʦʭʨʘʥʥʳʝ ʟʦʥʳ ʚʩʝʭ ʚʦʜʦʝʤʦʚ ʟʘʭʣʘʤʣʝʥʳ, ʬʠʢʩʠʨʫʝʪʩʷ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʢʨʫʧʥʳʭ ʠ ʩʨʝʜʥʠʭ ʩʚʘʣʦʢ ʤʝʪʘʣʣʦʣʦʤʘ, ʜʨʝʚʝʩʥʳʭ, ʩʪʨʦʠʪʝʣʴʥʳʭ ʠ 

ʙʳʪʦʚʳʭ ʦʪʭʦʜʦʚ. ɹʦʣʴʰʠʥʩʪʚʦ ʦʚʨʘʛʦʚ ʠ ʣʦʞʙʠʥ ʩʪʦʢʘ ʟʘʭʣʘʤʣʝʥʳ ʤʫʩʦʨʦʤ. 

ʇʦ ʣʦʞʙʠʥʘʤ ʥʘʙʣʶʜʘʝʪʩʷ ʧʣʦʩʢʦʩʪʥʦʡ ʩʤʳʚ ʠ ʩʪʦʢ ʩ ʪʝʨʨʠʪʦʨʠʠ ʩʚʘʣʦʢ. 

ɺʦʜʥʳʝ ʦʙʲʝʢʪʳ ʨʝʛʠʦʥʘ ʠ ʠʭ ʚʦʜʦʦʭʨʘʥʥʳʝ ʟʦʥʳ ʪʨʝʙʫʶʪ ʧʨʦʜʦʣʞʝʥʠʷ ʠ 

ʨʘʩʰʠʨʝʥʠʷ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʤʦʥʠʪʦʨʠʥʛʫ ʠ ʦʯʠʩʪʢʝ ʦʪ ʟʘʭʣʘʤʣʝʥʠʷ ʨʫʩʝʣ ʨʝʢ ʠ 

ʧʨʠʙʨʝʞʥʳʭ ʧʦʣʦʩ. 
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ʆʎɽʅʂɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂ ʇʆɼʒɽʄɸ ɼʓʄʆɺʓʍ ɺʓɹʈʆʉʆɺ ʊʕʎ 

ʉ ʀʉʇʆʃʔɿʆɺɸʅʀɽʄ ʉʇʋʊʅʀʂʆɺʆʁ ʀʅʌʆʈʄɸʎʀʀ  
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ɸʥʥʦʪʘʮʠʷ. ʇʨʦʚʝʜʝʥʦ ʦʮʝʥʠʚʘʥʠʝ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʚʳʩʦʪ ʧʦʜʲʸʤʘ ʜʳʤʦʚʳʭ ʩʤʝʩʝʡ ʦʪ 

ʚʳʩʦʪʥʦʡ ʪʨʫʙʳ ʊʕʎ ï 3 ʛ. ɹʘʨʥʘʫʣʘ. ʈʘʩʯʸʪʳ ʚʳʧʦʣʥʝʥʳ ʢʘʢ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʬʦʨʤʫʣ 

ɹʨʠʛʛʩʘ, ʚʳʚʝʜʝʥʥʳʭ ʥʘ ʦʩʥʦʚʝ ʪʝʦʨʠʠ ʨʘʟʤʝʨʥʦʩʪʠ, ʪʘʢ ʠ ʥʘ ʦʩʥʦʚʝ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ 

ʜʳʤʦʚʳʭ ʰʣʝʡʬʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ ʚʧʦʣʥʝ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʩʦʛʣʘʩʠʝ ʤʝʞʜʫ ʦʮʝʥʢʘʤʠ ʚʳʩʦʪ 

ʧʦʜʲʸʤʘ ʧʦ ʦʙʦʠʤ ʩʧʦʩʦʙʘʤ. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʫʪʥʠʢʦʚʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʢʦʥʪʨʦʣʷ ʨʝʟʫʣʴʪʘʪʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʨʘʩʯʸʪʥʳʤ ʤʝʪʦʜʦʤ.    

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʪʤʦʩʬʝʨʘ, ʜʳʤʦʚʦʡ ʰʣʝʡʬ, ʧʦʪʦʢ ʧʣʘʚʫʯʝʩʪʠ, ʩʧʫʪʥʠʢʦʚʳʝ ʩʥʠʤʢʠ  

ɺʚʝʜʝʥʠʝ 

ʊʨʘʝʢʪʦʨʠʠ ʜʳʤʦʚʳʭ ʰʣʝʡʬʦʚ ʦʪ ʚʳʩʦʪʥʳʭ ʪʨʫʙ ʊʕʎ ʥʘʙʣʶʜʘʶʪʩʷ ʠʟ 

ʢʦʩʤʦʩʘ. ʅʘ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʘʭ ʜʝʪʘʣʴʥʦ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʢʘʢ ʘʢʪʠʚʥʘʷ ʬʘʟʘ 

ʧʦʜʲʸʤʘ ʜʳʤʦʚʳʭ ʚʳʙʨʦʩʦʚ, ʪʘʢ ʠ ʠʭ ʜʘʣʴʥʝʡʰʠʡ ʧʝʨʝʥʦʩ ʚ ʧʦʣʝ ʚʝʪʨʘ [1, 2]. 

ɼʠʥʘʤʠʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʰʣʝʡʬʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʢʦʨʦʩʪʴ ʠ ʥʘʧʨʘʚʣʝʥʠʝ 

ʚʝʪʨʘ. ʀʭ ʚʠʟʫʘʣʴʥʘʷ ʧʨʦʪʷʞʸʥʥʦʩʪʴ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ ʜʝʩʷʪʢʠ ʢʠʣʦʤʝʪʨʦʚ. 

ʉʫʱʝʩʪʚʫʝʪ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʵʤʧʠʨʠʯʝʩʢʠʭ ʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʤʦʜʝʣʝʡ 

ʚʳʩʦʪʳ ʧʦʜʲʝʤʘ ʰʣʝʡʬʘ, ʥʦ ʥʠ ʦʜʥʘ ʠʟ ʥʠʭ ʥʝ ʦʙʣʘʜʘʝʪ ʥʝʦʙʭʦʜʠʤʦʡ 

ʫʥʠʚʝʨʩʘʣʴʥʦʩʪʴʶ [3ï5]. ɻʠʜʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʘʪʤʦʩʬʝʨʳ ʧʦʟʚʦʣʷʶʪ 

ʚʧʦʣʥʝ ʢʦʨʨʝʢʪʥʦ ʦʧʠʩʘʪʴ ʧʨʦʮʝʩʩʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʜʳʤʦʚʳʭ ʩʤʝʩʝʡ, ʥʦ ʧʨʠ 

ʵʪʦʤ ʪʨʝʙʫʝʪʩʷ ʧʨʠʚʣʝʯʝʥʠʝ ʙʦʣʴʰʠʭ ʦʙʲʸʤʦʚ ʚʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ. ɼʣʷ 

ʧʨʝʦʜʦʣʝʥʠʷ ʚʦʟʥʠʢʘʶʱʠʭ ʪʨʫʜʥʦʩʪʝʡ ʚʝʩʴʤʘ ʵʬʬʝʢʪʠʚʥʳʤ ʷʚʣʷʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʘʥʘʣʠʟʘ ʨʘʟʤʝʨʥʦʩʪʝʡ, ʢʦʪʦʨʳʡ ʷʚʣʷʝʪʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʨʦʩʪʳʤ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʧʦʜʭʦʜʦʤ ʜʣʷ ʬʠʟʠʯʝʩʢʦʛʦ ʦʧʠʩʘʥʠʷ ʧʦʜʲʝʤʘ ʰʣʝʡʬʘ. 

ʈʘʟʤʝʨʥʳʝ ʘʨʛʫʤʝʥʪʳ ʙʳʣʠ ʧʨʠʤʝʥʝʥʳ ʢ ʧʦʚʝʜʝʥʠʶ ʰʣʝʡʬʘ [6, 7].  

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʦʚ ʦʮʝʥʠʚʘʥʠʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʦʜʲʸʤʘ ʜʳʤʦʚʳʭ ʚʳʙʨʦʩʦʚ ʧʨʠʤʝʩʝʡ ʦʪ ʚʳʩʦʪʥʳʭ ʪʨʫʙ ʊʕʎ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʩʦʦʪʥʦʰʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʪʝʦʨʠʠ ʨʘʟʤʝʨʥʦʩʪʠ [6, 7], ʠʥʬʦʨʤʘʮʠʠ, 

ʧʦʣʫʯʘʝʤʦʡ ʩʦ ʩʧʫʪʥʠʢʦʚʳʭ ʩʥʠʤʢʦʚ, ʘʵʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥʮʠʡ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ɿʠʤʥʠʝ ʩʧʫʪʥʠʢʦʚʳʝ ʩʥʠʤʢʠ ʪʝʨʨʠʪʦʨʠʠ ʛ. ɹʘʨʥʘʫʣʘ ʩʦʩʪʘʚʠʣʠ ʦʩʥʦʚʫ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʅʘ ʥʠʭ ʭʦʨʦʰʦ ʬʠʢʩʠʨʫʶʪʩʷ ʪʨʘʝʢʪʦʨʠʠ ʜʳʤʦʚʳʭ 

ʰʣʝʡʬʦʚ ʦʪ ʪʨʫʙ ʊʕʎ - 3. ɺʳʩʦʪʘ ʦʩʥʦʚʥʦʡ ʪʨʫʙʳ ʩʦʩʪʘʚʣʷʝʪ 230 ʤ, ʜʠʘʤʝʪʨ 

ʫʩʪʴʷ ï 7.2 ʤ. ʉʢʦʨʦʩʪʴ ʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚʳʭʦʜʘ ʜʳʤʦʚʳʭ ʚʳʙʨʦʩʦʚ ʩʦʩʪʘʚʣʷʝʪ 9.6 

ʤ/ʩ ʠ 120 Áʉ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʅʘ ʨʠʩ. 1, 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʧʫʪʥʠʢʦʚʳʝ ʩʥʠʤʢʠ ʛ. 

ɹʘʨʥʘʫʣʘ ʟʘ 19 ʥʦʷʙʨʷ ʠ 2 ʜʝʢʘʙʨʷ 2018 ʛ., ʚʟʷʪʳʝ ʩ ʩʘʡʪʘ ʉʠʙʠʨʩʢʦʛʦ ʮʝʥʪʨʘ 

ʌɻɹʋ çʅʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ ʢʦʩʤʠʯʝʩʢʦʡ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ 

çʇʃɸʅɽʊɸè (http://www.rcpod.ru). 

mailto:lezhenin@ommfao.sscc.ru
mailto:raputa@sscc.ru
http://www.rcpod.ru/
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ɺ ʪʘʙʣ. 1 ʧʨʠʚʝʜʝʥʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʦ ʚʳʩʦʪʝ ʦʩʥʦʚʥʳʭ 

ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʚ ʥʠʞʥʝʡ ʘʪʤʦʩʬʝʨʝ ʥʘ 19 ʥʦʷʙʨʷ 2018 ʛʦʜʘ: 

ʜʘʚʣʝʥʠʝ, ʪʝʤʧʝʨʘʪʫʨʘ, ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ ʚ 7 ʠ 19 ʯʘʩʦʚ ʤʝʩʪʥʦʛʦ 

ʚʨʝʤʝʥʠ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʜʘʥʥʳʤ ʘʵʨʦʣʦʛʠʯʝʩʢʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʚ ʛ. ɹʘʨʥʘʫʣʝ. 

ɺʠʜʥʦ, ʯʪʦ ʚ ʵʪʦʪ ʧʝʨʠʦʜ ʥʘ ʚʳʩʦʪʘʭ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ ʘʪʤʦʩʬʝʨʳ ʥʘʙʣʶʜʘʣʠʩʴ 

ʩʣʘʙʳʝ ʚʝʪʨʘ ʠ ʪʝʤʧʝʨʘʪʫʨʥʘʷ ʩʪʨʘʪʠʬʠʢʘʮʠʷ, ʙʣʠʟʢʘʷ ʢ ʥʝʡʪʨʘʣʴʥʦʡ. 

 
ʈʠʩʫʥʦʢ 1 ï ʉʧʫʪʥʠʢʦʚʳʡ ʩʥʠʤʦʢ ʛ. ɹʘʨʥʘʫʣʘ ʟʘ 19 ʥʦʷʙʨʷ 2018 ʛʦʜʘ ʥʘ 11 ʯʘʩʦʚ ʤʝʩʪʥʦʛʦ 

ʚʨʝʤʝʥʠ ʩ ʀʉɿ çSentinel-2Bè ˉ 1 (1-ʊʕʎ-2, 2-ʊʕʎ-3) 

ʊʘʙʣʠʮʘ 1 ï ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʥʠʞʥʝʡ ʘʪʤʦʩʬʝʨʝ ʧʦ ʜʘʥʥʳʤ 

ʘʵʨʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ ʛ. ɹʘʨʥʘʫʣʘ (ʠʥʜʝʢʩ ɺʄʆ 29839) ʥʘ 07 (00 UTC) ʠ 19 (12 UTC) ʯʘʩʦʚ 

ʤʝʩʪʥʦʛʦ ʚʨʝʤʝʥʠ 19 ʥʦʷʙʨʷ 2018 ʛ. 
ɺʨʝʤʷ, 

UTC 

ɺʳʩʦʪʘ ʥʘʜ ʫʨʦʚʥʝʤ 

ʤʦʨʷ, ʤ 

ɸʪʤʦʩʬʝʨʥʦʝ 

ʜʘʚʣʝʥʠʝ, hPa 

ʊʝʤʧʝʨʘʪʫʨʘ, Áʉ ʅʘʧʨʘʚʣʝʥʠʝ 

ʚʝʪʨʘ, ʛʨʘʜ. 

ʉʢʦʨʦʩʪʴ 

ʚʝʪʨʘ, ʤ/c 

00 

159 1012 - 20,1 220 1 

232 1000 - 16,1 225 1 

355 984 - 10,1 232 2 

497 966 - 10,1 240 3 

658 946 - 10,1 235 4 

691 942 - 10,1 237 4 

831 925 - 10,7 245 4 

1058 898 - 11,1 265 4 

1478 850 - 11,9 245 4 

12 

159 1017 -11,7 230 1 

275 1000 -10,1 225 3 

376 987 -9,3 220 4 

384 986 -9,3 220 4 

702 946 -10,6 250 7 

784 936 - 10,9 250 8 

875 925 - 10,9 250 8 

1524 850 - 10,9 260 6 
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ʈʠʩʫʥʦʢ 2 ï ʉʧʫʪʥʠʢʦʚʳʡ ʩʥʠʤʦʢ ʛ. ɹʘʨʥʘʫʣʘ ʟʘ 2 ʜʝʢʘʙʨʷ 2018 ʛʦʜʘ ʥʘ 11 ʯʘʩʦʚ ʤʝʩʪʥʦʛʦ 

ʚʨʝʤʝʥʠ ʩ ʀʉɿ çʈʝʩʫʨʩ-ʇè ˉ 1 (1-ʊʕʎ-2, 2-ʊʕʎ-3) 

ɺ ʪʘʙʣʠʮʝ 2 ʧʨʝʜʩʪʘʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ 

ʥʠʞʥʝʡ ʘʪʤʦʩʬʝʨʝ ʥʘ 2 ʜʝʢʘʙʨʷ 2018 ʛʦʜʘ ʚ 7 ʠ 19 ʯʘʩʦʚ ʤʝʩʪʥʦʛʦ ʚʨʝʤʝʥʠ, 

ʧʦʣʫʯʝʥʥʳʝ ʥʘ ʘʵʨʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ ʛ. ɹʘʨʥʘʫʣʘ. ɺʠʜʥʦ, ʯʪʦ ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʧʝʨʠʦʜ ʪʝʤʧʝʨʘʪʫʨʥʘʷ ʩʪʨʘʪʠʬʠʢʘʮʠʷ, ʙʣʠʟʢʘʷ ʢ ʥʝʡʪʨʘʣʴʥʦʡ. 

ʉʢʦʨʦʩʪʴ ʚ ʧʨʝʜʝʣʘʭ ʧʦʛʨʘʥʠʯʥʦʛʦ ʩʣʦʷ ʘʪʤʦʩʬʝʨʳ ʤʝʥʷʣʘʩʴ ʦʪ 3 ʜʦ 8 ʤ/ʩ. 

ʊʘʙʣʠʮʘ 2 ï ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚ ʥʠʞʥʝʡ ʘʪʤʦʩʬʝʨʝ ʧʦ ʜʘʥʥʳʤ 

ʘʵʨʦʣʦʛʠʯʝʩʢʦʡ ʩʪʘʥʮʠʠ ʛ. ɹʘʨʥʘʫʣʘ (ʠʥʜʝʢʩ ɺʄʆ 29839) ʥʘ 07 (00 UTC) ʠ 19 (12 UTC) ʯʘʩʦʚ 

ʤʝʩʪʥʦʛʦ ʚʨʝʤʝʥʠ 2 ʜʝʢʘʙʨʷ 2018 ʛ. 
ɺʨʝʤʷ, 

UTC 

ɺʳʩʦʪʘ ʥʘʜ ʫʨʦʚʥʝʤ 

ʤʦʨʷ, ʤ 

ɸʪʤʦʩʬʝʨʥʦʝ 

ʜʘʚʣʝʥʠʝ, hPa 

Tʝʤʧʝʨʘʪʫʨʘ,  Áʉ ʅʘʧʨʘʚʣʝʥʠʝ 

ʚʝʪʨʘ, ʛʨʘʜ. 

ʉʢʦʨʦʩʪʴ 

ʚʝʪʨʘ, ʤ/c 

00 

159 1019 - 19,9 190 1 

283 1000 - 17,7 195 3 

305 997 - 17,3 195 3 

434 980 - 16,9 195 4 

511 970 - 16,7 211 5 

620 956 - 16,7 235 7 

715 944 - 17,2 255 9 

779 936 - 17,6 260 10 

827 930 - 17,9 260 9 

867 925 - 18,1 255 8 

12 

159 1023 - 20,7 220 2 

303 1002 - 16,9 235 4 

317 1000 - 16,5 235 5 

332 998 - 16,1 236 5 

561 968 - 16,7 255 5 

821 935 - 17,3 240 6 

902 925 - 17,5 250 6 


