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ʩʪʨʫʢʪʫʨʳ ʠ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʠ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʵʢʦʪʦʧʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ 
ʵʢʦʩʠʩʪʝʤʥʦʡ ʢʦʥʮʝʧʮʠʠ ʠ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʜʘʥʥʳʭ [1, 2]. 
ʕʢʦʩʠʩʪʝʤʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤ ʩʦʯʝʪʘʥʠʷʤ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ ʥʘ 
ʨʘʟʥʳʭ ʫʨʦʚʥʷʭ ʦʨʛʘʥʠʟʘʮʠʠ ʙʠʦʩʬʝʨʳ. ɺʳʷʚʣʝʥʠʶ ʙʠʦʭʦʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ 
ʦʪʚʝʯʘʝʪ ʙʠʦʤʥʘʷ ʢʦʥʮʝʧʮʠʷ, ʚ ʢʦʪʦʨʦʡ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʩʪʨʫʢʪʫʨʘ ʙʠʦʤʘ ʚʳʩʪʫʧʘʝʪ 
ʢʘʢ ʝʜʠʥʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʥʘʟʝʤʥʳʭ ʵʢʦʩʠʩʪʝʤ [3], ʦʧʠʨʘʷʩʴ ʥʘ ʦʙʱʠʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ 
ʦʨʛʘʥʠʟʘʮʠʠ ʵʢʦʩʠʩʪʝʤ ʛʣʦʙʘʣʴʥʦʛʦ, ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʠ ʪʦʧʦʣʦʛʠʯʝʩʢʦʛʦ ʫʨʦʚʥʝʡ, ʧʦʟʚʦʣʷʝʪ 
ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ  ʛʦʨʥʳʭ ʙʠʦʤʦʚ (ʦʨʦʙʠʦʤʦʚ) ʩʦʧʨʷʞʝʥʥʦ ʩ ʘʙʠʦʪʠʯʝʩʢʠʤʠ 
ʫʩʣʦʚʠʷʤʠ ʩʨʝʜʳ ʚ ʝʜʠʥʦʡ ʩʠʩʪʝʤʝ ʧʦʥʷʪʠʡ. ɹʠʦʭʦʨʳ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʚ ʧʨʝʜʝʣʘʭ 
ʢʦʪʦʨʳʭ ʬʦʨʤʠʨʫʝʪʩʷ ʠ ʨʘʟʚʠʚʘʝʪʩʷ ʨʘʟʥʦʦʙʨʘʟʠʝ ʚʠʜʦʚ ʠ ʵʢʦʩʠʩʪʝʤ, ʷʚʣʷʶʪʩʷ 
ʦʧʪʠʤʘʣʴʥʳʤʠ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʛʦʨʥʳʭ 
ʪʝʨʨʠʪʦʨʠʡ [1, 4]. ʆʥʠ ʜʘʶʪ ʥʝʦʙʭʦʜʠʤʫʶ ʠʥʬʦʨʤʘʮʠʶ ʜʣʷ ʩʨʘʚʥʠʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 
ʛʝʦʛʨʘʬʠʠ ʚʠʜʦʚ ʠ ʙʠʦʮʝʥʦʟʦʚ ʨʘʟʣʠʯʥʳʭ ʨʘʥʛʦʚ ʩ ʚʳʷʚʣʝʥʠʝʤ ʬʦʥʦʚʳʭ, ʨʝʜʢʠʭ ʠ 
ʫʥʠʢʘʣʴʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʙʲʝʢʪʦʚ ʚ ʠʭ ʧʨʝʜʝʣʘʭ. ɹʠʦʤ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʯʝʪʘʥʠʝ 
ʢʦʥʢʨʝʪʥʳʭ ʵʢʦʩʠʩʪʝʤ ʨʘʟʥʦʛʦ ʫʨʦʚʥʷ, ʙʠʦʪʘ ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ ʠʩʧʦʣʴʟʫʝʪ 
ʘʙʠʦʪʠʯʝʩʢʠʝ ʢʦʤʧʦʥʝʥʪʳ ʩʨʝʜʳ ʚʩʣʝʜʩʪʚʠʝ ʦʧʨʝʜʝʣʝʥʥʦʡ, ʠʩʪʦʨʠʯʝʩʢʠ ʦʙʫʩʣʦʚʣʝʥʥʦʡ 
ʘʜʘʧʪʘʮʠʠ ʢ ʥʠʤ. ʇʨʝʠʤʫʱʝʩʪʚʦ ʙʠʦʤʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʮʝʥʢʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 
ʢʦʤʧʣʝʢʩʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʞʠʚʦʪʥʦʛʦ ʥʘʩʝʣʝʥʠʷ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ 
ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʜʘʚʘʷ ʚʦʟʤʦʞʥʦʩʪʴ ʦʪʩʣʝʞʠʚʘʪʴ ʪʝʥʜʝʥʮʠʠ ʚ ʠʟʤʝʥʝʥʠʠ 
ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩʦʩʪʦʷʥʠʷ ʵʢʦʩʠʩʪʝʤ ʠ ʠʭ ʙʠʦʪʳ ʧʨʠ 
ʠʟʤʝʥʝʥʠʠ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʣʠʷʥʠʷ. 

ʆʨʦʙʠʦʤʳ. ʆʩʦʙʫʶ ʨʦʣʴ ʙʠʦʤʥʘʷ ʢʦʥʮʝʧʮʠʷ ʠʛʨʘʝʪ ʚ ʧʦʥʠʤʘʥʠʠ ʩʪʨʫʢʪʫʨʳ ʠ 
ʨʘʟʥʦʦʙʨʘʟʠʷ ʛʦʨʥʳʭ ʵʢʦʩʠʩʪʝʤ ʚ ʧʨʦʮʝʩʩʝ ʠʭ ʨʘʟʚʠʪʠʷ, ʢʦʪʦʨʦʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʚʷʟʠ ʩ 
ʟʦʥʘʣʴʥʦʡ ʠ ʩʝʢʪʦʨʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʝʡ, ʧʦʜ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʤ ʚʣʠʷʥʠʝʤ ʚʳʩʦʪʥʦʛʦ 
ʛʨʘʜʠʝʥʪʘ. ɻʝʦʛʨʘʬʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʛʦʨʥʳʭ ʵʢʦʩʠʩʪʝʤ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 
ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʳʩʦʪʥʦ-ʧʦʷʩʥʳʭ ʩʧʝʢʪʨʦʚ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩʦ ʩʪʨʫʢʪʫʨʦʡ ʨʘʩʪʠʪʝʣʴʥʦʛʦ 
ʧʦʢʨʦʚʘ ʢʘʢ ʙʘʟʦʚʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʵʢʦʩʠʩʪʝʤ. ʅʘ ʦʩʥʦʚʝ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʚʳʩʦʪʥʳʭ ʧʦʷʩʘʭ 
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ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʪʠʧʘʭ ʚʳʩʦʪʥʦʡ ʧʦʷʩʥʦʩʪʠ ʠ ʠʝʨʘʨʭʠʠ ʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʚʳʷʚʣʷʶʪʩʷ 
ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʛʦʨ [2]. 

ʅʘ ʛʣʦʙʘʣʴʥʦʤ ʫʨʦʚʥʝ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʚʳʩʪʫʧʘʝʪ ʢʘʢ 
ʨʘʟʥʦʦʙʨʘʟʠʝ ʟʦʥʦʙʠʦʤʦʚ ʠ ʦʨʦʙʠʦʤʦʚ 1-ʛʦ ʧʦʨʷʜʢʘ [3]. ʅʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ ʜʣʷ ʙʠʦʤʦʚ 
ʭʘʨʘʢʪʝʨʥʳ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʩʦʯʝʪʘʥʠʡ ʩʦʦʙʱʝʩʪʚ, ʠʟ ʢʦʪʦʨʳʭ ʩʦʟʜʘʝʪʩʷ 
ʠʥʜʠʚʠʜʫʘʣʴʥʳʡ ʥʘʙʦʨ ʵʢʦʩʠʩʪʝʤ (ʮʝʥʦʬʦʥʜ), ʦʧʨʝʜʝʣʷʶʱʠʡ ʦʩʦʙʳʡ, ʩʧʝʮʠʬʠʯʝʩʢʠʡ 
ʫʨʦʚʝʥʴ ʵʢʦʩʠʩʪʝʤʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʢʘʞʜʦʛʦ ʙʠʦʤʘ [5]. ɹʠʦʤʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ ʷʚʣʷʝʪʩʷ 
ʠʥʪʝʛʨʘʣʴʥʳʤ, ʘ ʝʛʦ ʦʮʝʥʢʘ ʧʨʦʚʦʜʠʪʩʷ ʧʦ ʬʠʟʠʦʥʦʤʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, 
ʧʦ ʩʧʝʢʪʨʘʤ ʠʭ ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ, ʧʦ ʯʠʩʣʫ ʚʠʜʦʚ, ʩʦʦʙʱʝʩʪʚ ʠ ʙʠʦʤʥʳʭ ʫʨʦʚʥʝʡ, ʧʦ 
ʭʘʨʘʢʪʝʨʫ ʠʭ ʚʠʜʦʚʦʡ ʥʘʩʳʱʝʥʥʦʩʪʠ ʠ ʩʚʷʟʝʡ ʤʝʞʜʫ ʥʠʤʠ. ɻʝʦʛʨʘʬʠʯʝʩʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚ 
ʚʠʜʦʚʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʵʢʦʩʠʩʪʝʤ ʦʪʨʘʞʘʝʪ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚʠʜʦʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ  
ʚʳʩʦʪʥʦ-ʧʦʷʩʥʦʛʦ ʩʧʝʢʪʨʘ ʙʠʦʤʘ. ɺ ʵʪʦʤ ʧʣʘʥʝ ʙʠʦʤʳ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 
ʭʦʨʦʣʦʛʠʯʝʩʢʠʝ ʝʜʠʥʠʮʳ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʘ ʨʝʛʠʦʥʘʣʴʥʳʝ ʙʠʦʤʳ, 
ʚʢʣʶʯʘʶʱʠʝ ʧʦʣʥʳʡ ʚʳʩʦʪʥʳʡ ʩʧʝʢʪʨ ʨʘʩʪʠʪʝʣʴʥʳʭ ʧʦʷʩʦʚ ï ʚ ʢʘʯʝʩʪʚʝ ʦʧʦʨʥʳʭ ʝʜʠʥʠʮ 
ʚʳʷʚʣʝʥʠʷ ʠ ʘʥʘʣʠʟʘ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ. 

ʂʣʠʤʘʪʠʧʳ. ʈʝʛʠʦʥʘʣʴʥʳʡ ʙʠʦʤ ʩʦʩʪʦʠʪ ʠʟ ʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʨʘʟʥʳʭ ʧʦ ʨʘʟʤʝʨʫ 
ʵʢʦʩʠʩʪʝʤ, ʚ ʩʦʩʪʘʚʝ ʢʦʪʦʨʳʭ ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʬʣʦʨʠʩʪʠʯʝʩʢʠʝ ʠ ʬʘʫʥʠʩʪʠʯʝʩʢʠʝ 
ʢʦʤʧʣʝʢʩʳ ʚʠʜʦʚ, ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʪʦʨʳʭ ʰʣʦ ʚ ʪʝʯʝʥʠʝ ʜʣʠʪʝʣʴʥʦʛʦ ʚʨʝʤʝʥʠ. ɹʦʪʘʥʠʯʝʩʢʘʷ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʠʦʤʦʚ ʠʩʭʦʜʠʪ ʠʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ, 
ʢʦʪʦʨʘʷ ʦʧʨʝʜʝʣʷʝʪ ʩʪʨʫʢʪʫʨʫ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʙʠʦʤʘ (ʧʦ ʩʦʦʪʥʦʰʝʥʠʶ ʧʣʦʱʘʜʝʡ, 
ʟʘʥʠʤʘʝʤʳʭ ʦʩʥʦʚʥʳʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʵʢʦʩʠʩʪʝʤ). ɺ ʩʪʨʫʢʪʫʨʝ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʙʠʦʤʘ, 
ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚʘʞʥʦ ʚʳʜʝʣʝʥʠʝ ʢʣʠʤʘʪʠʧʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʚʳʩʦʪʥʦ-ʧʦʷʩʥʦʡ ʭʘʨʘʢʪʝʨ 
ʛʦʨʥʦʛʦ ʙʠʦʤʘ, ʢʣʠʤʘʢʩʦʚʳʭ ʩʦʦʙʱʝʩʪʚ ʚ ʧʨʠʨʦʜʥʳʭ ʫʩʣʦʚʠʷʭ ʧʦʷʩʘ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʠʤ 
ʵʜʘʬʠʯʝʩʢʠʭ (ʥʘ ʚʳʭʦʜʘʭ ʠʟʚʝʩʪʥʷʢʦʚ, ʛʨʘʥʠʪʦʚ, ʚʫʣʢʘʥʦʛʝʥʥʳʭ ʦʪʣʦʞʝʥʠʡ, ʥʘ ʧʝʩʢʘʭ, 
ʧʝʪʨʦʬʠʪʥʳʝ ʩʝʨʠʠ ʠ ʜʨ.) ʠʣʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʦʚ (ʧʦʡʤʝʥʥʳʝ, ʙʦʣʦʪʥʳʝ, ʛʘʣʦʬʠʪʥʳʝ) 
ʵʢʦʩʠʩʪʝʤ. 

ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʪʠʧʳ ʛʦʨʥʳʭ ʵʢʦʩʠʩʪʝʤ (ʢʣʠʤʘʪʠʧʳ) ʧʦʜʯʠʥʝʥʳ ʟʘʢʦʥʘʤ ʠʟʤʝʥʝʥʠʷ 
ʪʝʧʣʘ ʠ ʚʣʘʛʠ ʩ ʚʳʩʦʪʦʡ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʩʪʨʫʢʪʫʨʝ ʚʳʩʦʪʥʦ-ʧʦʷʩʥʳʭ ʩʧʝʢʪʨʦʚ. ɺʝʩʴ 
ʚʳʩʦʪʥʦ-ʧʦʷʩʥʦʡ ʨʷʜ (ʪʠʧ ʧʦʷʩʥʦʩʪʠ) ʟʘʚʠʩʠʪ ʦʪ ʦʙʱʝʛʦ ʙʘʣʘʥʩʘ ʪʝʧʣʘ, ʧʦʩʪʫʧʘʶʱʝʛʦ ʥʘ 
ʛʦʨʥʳʝ ʩʢʣʦʥʳ, ʠ ʩʪʝʧʝʥʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ ʢʣʠʤʘʪʘ ʛʦʨʥʦʛʦ ʤʘʩʩʠʚʘ. ʈʝʟʫʣʴʪʘʪʳ 
ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʠʦʮʝʥʦʪʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʫʙʝʜʠʪʝʣʴʥʦ ʧʦʢʘʟʳʚʘʶʪ, 
ʯʪʦ ʦʩʥʦʚʥʫʶ ʨʦʣʴ ʚ ʛʦʨʥʳʭ ʤʘʩʩʠʚʘʭ ʉʝʚʝʨʥʦʡ ɽʚʨʘʟʠʠ, ʠʛʨʘʝʪ ʪʝʧʣʦʚʦʡ ʙʘʣʘʥʩ. ʕʪʠ 
ʜʘʥʥʳʝ ʭʦʨʦʰʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʛʠʧʦʪʝʟʦʡ ɹ. ʍʦʢʠʥʩʘ ʩ ʩʦʘʚʪʦʨʘʤʠ, ʯʪʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʚ 
ʚʳʩʦʢʠʭ ʰʠʨʦʪʘʭ ɽʚʨʘʟʠʠ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʟʘʚʠʩʠʪ ʦʪ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ. ɺʠʜʦʚʦʝ 
ʙʦʛʘʪʩʪʚʦ ʙʠʦʪʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʥʝʰʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʥʘ 80ï90 % ʠ ʟʘʚʠʩʠʪ ʦʪ ʨʘʟʣʠʯʠʡ 
ʨʝʞʠʤʦʚ ʪʝʧʣʘ ʠ ʚʣʘʛʠ ʥʘ ʩʢʣʦʥʘʭ ʨʘʟʥʳʭ ʵʢʩʧʦʟʠʮʠʡ ʚ ʧʨʝʜʝʣʘʭ ʚʳʩʦʪʥʳʭ ʧʦʷʩʦʚ, ʘ 
ʠʩʪʦʨʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʦʪʚʝʪʩʪʚʝʥʥʳ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ, ʟʘ ʢʦʥʢʨʝʪʥʳʡ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ. 
ɻʠʜʨʦʪʝʨʤʠʯʝʩʢʠʝ ʘʨʝʘʣʳ ʛʦʨʥʳʭ ʬʦʨʤʘʮʠʡ ʠ ʠʭ ʩʦʩʪʘʚ ʣʝʛʣʠ ʚ ʦʩʥʦʚʫ ʦʧʨʝʜʝʣʝʥʠʷ 
ʢʣʠʤʘʪʠʧʦʚ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦʷʩʦʚ. ʊʝʩʥʘʷ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ ʩʚʷʟʴ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 
ʬʘʢʪʦʨʦʚ ʩ ʮʝʥʦʪʠʯʝʩʢʠʤ ʠ ʙʠʦʪʠʯʝʩʢʠʤ ʨʘʟʥʦʦʙʨʘʟʠʝʤ ʚʳʩʦʪʥʦ-ʧʦʷʩʥʦʛʦ ʩʧʝʢʪʨʘ ʛʦʨʥʦʛʦ 
ʤʘʩʩʠʚʘ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ɺ ʢʘʯʝʩʪʚʝ 
ʦʩʥʦʚʥʳʭ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʤʳ ʧʨʠʥʷʣʠ: ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ 
ʧʝʨʠʦʜʘ ʪʝʧʣʦʤ, ʚʳʨʘʞʝʥʥʘʷ ʯʝʨʝʟ ʩʨʝʜʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, ʩʫʤʤʳ 
ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʚʳʰʝ 10

ʦ
ʉ ʠ ʩʨʝʜʥʝʝ ʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, ʢʦʪʦʨʦʝ ʩʠʣʴʥʦ 

ʢʦʣʝʙʣʝʪʩʷ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʦʪʢʣʦʥʷʝʪʩʷ ʦʪ ʩʨʝʜʥʠʭ ʚʝʣʠʯʠʥ ʚ ʦʪʜʝʣʴʥʳʝ ʛʦʜʳ. ʕʪʠ 
ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʦʧʨʝʜʝʣʷʶʪ ʩʦʚʦʢʫʧʥʦʩʪʴ ʵʢʦʩʠʩʪʝʤ ʢʘʞʜʦʛʦ ʚʳʩʦʪʥʦʛʦ ʧʦʷʩʘ 
ʠ ʝʛʦ ʙʠʦʪʠʯʝʩʢʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ. 

 
ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

 
ʆʩʥʦʚʦʡ ʘʥʘʣʠʟʘ ʛʝʦʛʨʘʬʠʠ ʛʦʨʥʳʭ ʩʪʝʧʝʡ ʉʠʙʠʨʠ ʧʦʩʣʫʞʠʣʠ ʢʘʨʪʘ ʠ ʤʦʥʦʛʨʘʬʠʷ  

[6, 7], ʦʨʠʛʠʥʘʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ ʘʚʪʦʨʘ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ 
ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʩʪʝʧʝʡ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ. ɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʨʝʛʠʦʥʘʣʴʥʳʭ 
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ʙʠʦʤʦʚ ʥʘʰʣʦ ʦʪʨʘʞʝʥʠʝ ʥʘ ʢʘʨʪʝ çɹʠʦʤʳ ʈʦʩʩʠʠè (1:7 500 000), ʠʟʜʘʥʥʦʡ ʚ ʩʝʨʠʠ ʢʘʨʪ 
ʧʨʠʨʦʜʳ ʜʣʷ ʚʳʩʰʝʡ ʰʢʦʣʳ ʠ ʤʦʥʦʛʨʘʬʠʠ çɹʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʙʠʦʤʦʚ ʈʦʩʩʠʠ. ʈʘʚʥʠʥʥʳʝ 
ʙʠʦʤʳè [6, 7]. ʅʘ ʢʘʨʪʝ ʥʘʰʣʠ ʦʪʦʙʨʘʞʝʥʠʝ 35 ʨʘʚʥʠʥʥʳʭ ʠ 31 ʛʦʨʥʳʡ ʙʠʦʤ (ʦʨʦʙʠʦʤ). 
ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʙʠʦʤʦʚ ʧʨʠʚʦʜʠʪʩʷ ʩ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ 
ʨʘʟʥʦʦʙʨʘʟʠʷ ʬʣʦʨʠʩʪʠʯʝʩʢʠʭ ʠ ʬʘʫʥʠʩʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʙʠʦʪʳ (ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ 
ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ, ʤʦʭʦʦʙʨʘʟʥʳʭ ʠ ʣʠʰʘʡʥʠʢʦʚ; ʧʦʟʚʦʥʦʯʥʳʭ ʞʠʚʦʪʥʳʭ). 

ʂʣʠʤʘʪ ʚ ʩʠʣʫ ʚʳʩʦʪʥʦʛʦ ʛʨʘʜʠʝʥʪʘ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʚʝʜʫʱʠʡ ʩʠʩʪʝʤʦʦʙʨʘʟʫʶʱʠʡ 
ʬʘʢʪʦʨ ʚʳʩʦʪʥʦ-ʧʦʷʩʥʦʡ ʩʪʨʫʢʪʫʨʳ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʛʦʨ. ʂʣʠʤʘʪʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ 
ʚʳʩʦʪʥʦ-ʧʦʷʩʥʦʡ ʩʪʨʫʢʪʫʨʳ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʦʨʦʙʠʦʤʦʚ ʚʳʧʦʣʥʝʥʦ ʥʘ ʦʩʥʦʚʝ ʦʧʨʝʜʝʣʝʥʠʷ 
ʢʣʠʤʘʪʦʧʦʚ ʪʠʧʦʣʦʛʠʯʝʩʢʠʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚʳʩʦʪʥʳʭ ʧʦʷʩʦʚ, ʢʦʪʦʨʳʝ 
ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʯʝʨʝʟ ʢʣʶʯʝʚʳʝ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʦʩʨʝʜʥʝʥʥʳʝ ʟʘ 
ʤʥʦʛʦʣʝʪʥʠʡ ʧʝʨʠʦʜ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʣʝʪ, ʩʝʟʦʥʦʚ ʛʦʜʘ ʠ ʤʝʩʷʮʝʚ [8]. ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 
ʚʳʩʦʪʥʳʭ ʧʦʷʩʦʚ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʨʝʜʥʠʝ ʤʥʦʛʦʣʝʪʥʠʝ ʧʦʢʘʟʘʪʝʣʠ ʪʝʧʣʦ- ʠ  
ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʛʦʜʘ, ʩʘʤʦʛʦ ʪʝʧʣʦʛʦ (ʠʶʣʴ) ʠ ʩʘʤʦʛʦ ʭʦʣʦʜʥʦʛʦ (ʷʥʚʘʨʴ) ʤʝʩʷʮʝʚ, ʥʘ 
ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʨʘʩʩʯʠʪʘʥʳ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʥʜʝʢʩʳ: ʠʥʜʝʢʩ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ ʠ ʣʝʪʥʠʡ 
ʦʤʙʨʦʪʝʨʤʠʯʝʩʢʠʡ ʠʥʜʝʢʩ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʩʚʷʟʝʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʧʦʷʩʦʚ ʠ ʩʨʝʜʥʝʛʦ 
ʟʥʘʯʝʥʠʷ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʚʳʜʝʣʝʥʳ ʢʣʠʤʘʪʦʧʳ ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʠ 
ʦʧʪʠʤʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʘ 
ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʧʦʷʩʦʚ ʚ ʧʨʝʜʝʣʘʭ ʚʳʩʦʪʥʦ-ʧʦʷʩʥʦʛʦ ʩʧʝʢʪʨʘ.  

ɹʠʦʢʣʠʤʘʪʠʯʝʩʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʳʩʦʪʥʦ-ʧʦʷʩʥʳʭ ʧʦʜʨʘʟʜʝʣʝʥʠʡ ʙʠʦʤʘ ʧʨʠʚʝʜʝʥʘ 
ʧʦ ʜʘʥʥʳʤ ʨʘʩʯʝʪʘ ʛʣʦʙʘʣʴʥʦʡ ʢʣʠʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ Chelsa (ʧʝʨʠʦʜ 1979-2013 ʛʛ.), 
ʧʨʦʚʝʜʝʥʥʦʛʦ ʄ.ɺ. ɹʦʯʘʨʥʠʢʦʚʳʤ [8]. 

 
ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

 
ʈʘʟʥʦʦʙʨʘʟʠʝ ʩʪʝʧʝʡ ʚ ʛʦʨʘʭ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʩʦʩʪʘʚʝ ʚʳʩʦʪʥʦ-ʧʦʷʩʥʳʭ ʩʧʝʢʪʨʦʚ 

ʨʘʟʥʳʭ ʛʨʫʧʧ ʪʠʧʦʚ ʧʦʷʩʥʦʩʪʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʚ ʦʧʨʝʜʝʣʝʥʥʳʭ ʚʳʩʦʪʥʳʭ ʛʨʘʥʠʮʘʭ ʠ 
ʫʩʣʦʚʠʷʭ. ʀʭ ʧʦʣʦʞʝʥʠʝ ʚ ʚʳʩʦʪʥʦ-ʧʦʷʩʥʦʤ ʨʷʜʫ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ 
ʩʦʧʨʷʞʝʥʳ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʦʧʨʝʜʝʣʷʶʱʠʤʠ ʦʩʥʦʚʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ 
ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʪʝʧʥʳʭ ʵʢʦʩʠʩʪʝʤ ʧʦ ʚʳʩʦʪʥʳʤ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ ʨʷʜʘ. ɻʦʨʥʳʝ ʩʪʝʧʠ ʚ 
ʉʠʙʠʨʠ ʨʘʟʚʠʚʘʶʪʩʷ ʚ ʜʝʚʷʪʠ ʦʨʦʙʠʦʤʘʭ, ʟʘʥʠʤʘʷ ʨʘʟʥʳʝ ʚʳʩʦʪʥʳʝ ʫʨʦʚʥʠ, ʠ ʧʨʝʜʩʪʘʚʣʝʥʳ 
ʨʘʟʣʠʯʥʳʤʠ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʬʣʦʨʦʛʝʥʝʪʠʯʝʩʢʠʤʠ ʢʦʤʧʣʝʢʩʘʤʠ (ʨʠʩ. 1). 

 

 
ʈʠʩʫʥʦʢ 1 ï ʌʨʘʛʤʝʥʪ ʢʘʨʪʳ çɹʠʦʤʳ ʈʦʩʩʠʠè (2018). ɹʠʦʤʳ ʛʦʨ (ʦʨʦʙʠʦʤʳ) ʖʞʥʦʡ 

ʉʠʙʠʨʠ ʠ ɿʘʙʘʡʢʘʣʴʷ [6] 
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ʉʘʤʳʝ ʩʝʚʝʨʥʳʝ ʤʝʩʪʘ ʥʘʭʦʞʜʝʥʠʷ ʩʪʝʧʝʡ ʩʚʷʟʘʥʳ ʩ ʛʠʧʦʘʨʢʪʠʯʝʩʢʠʤʠ ʛʦʨʘʤʠ 

ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ɸʟʠʠ. ɺ ɺʝʨʭʦʷʥʦ-ʂʦʣʳʤʩʢʦʤ ʦʨʦʙʠʦʤʝ (43-ʥʦʤʝʨ ʥʘ ʢʘʨʪʝ) ʚʳʨʘʞʝʥ 

ʧʦʷʩ ʛʦʨʥʦʡ ʵʢʩʧʦʟʠʮʠʦʥʥʦʡ ʣʠʩʪʚʝʥʥʠʯʥʦʡ (Larix cajanderi) ʣʝʩʦʩʪʝʧʠ. ʆʥ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ 

ʠʟʦʣʠʨʦʚʘʥʥʳʤʠ ʤʘʩʩʠʚʘʤʠ ʚ ʚʝʨʭʦʚʴʷʭ ʨ. ʗʥʳ, ʚ ʜʦʣʠʥʝ ʀʥʜʠʛʠʨʢʠ ʥʘ ʚʳʩʦʪʘʭ 400-1200 ʤ, 

ʠ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʳʨʘʞʝʥʥʳʤ ʟʘʩʫʰʣʠʚʳʤ ʚʝʛʝʪʘʮʠʦʥʥʳʤ ʧʝʨʠʦʜʦʤ ʚ ʧʨʝʜʝʣʘʭ 

ʤʝʞʛʦʨʥʳʭ ʧʣʦʩʢʦʛʦʨʠʡ. ʃʠʩʪʚʝʥʥʠʯʥʳʝ ʨʝʜʢʦʣʝʩʴʷ ʩ ʣʫʛʦʚʦ-ʩʪʝʧʥʳʤ ʪʨʘʚʦʩʪʦʝʤ ʨʘʟʚʠʪʳ 

ʧʦ ʩʢʣʦʥʘʤ ʩʝʚʝʨʥʳʭ ʵʢʩʧʦʟʠʮʠʡ, ʧʦ ʜʝʧʨʝʩʩʠʷʤ ʠ ʪʝʨʨʘʩʘʤ ʨʝʢ. ʉʢʣʦʥʳ ʶʞʥʳʭ ʵʢʩʧʦʟʠʮʠʡ 

ʟʘʥʷʪʳ ʨʘʟʣʠʯʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ ʢʨʠʦʢʩʝʨʦʬʠʪʥʳʭ ʩʪʝʧʝʡ, ʦʙʥʘʨʫʞʠʚʘʶʱʠʭ ʩʚʷʟʠ ʩʦ 

ʩʪʝʧʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ ʨʘʚʥʠʥ ʎʝʥʪʨʘʣʴʥʦʡ ʗʢʫʪʠʠ. ʇʨʝʦʙʣʘʜʘʶʪ ʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʝ 

(Stipa krylovii, Festuca kolymensis. Helictotrichon krylovii, Agropyron jacutorum, Carex 

duriuscula, C. pediformis, Pulsatilla flavescens, Potentilla tollii) ʠ ʨʘʟʥʦʪʨʘʚʥʦ-

ʤʝʣʢʦʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʝ (Koeleria cristata, Agropyron cristatum, Festuca lenensis) ʩʪʝʧʠ, 

ʩʦʯʝʪʘʶʱʠʝʩʷ ʩ ʣʫʛʦʚʦ-ʩʪʝʧʥʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ ʙʦʣʝʝ ʫʚʣʘʞʥʝʥʥʳʭ ʫʯʘʩʪʢʦʚ ʩʢʣʦʥʦʚ 

(ʉarex pediformis, C. supina, Poa stepposa, P. botryoides) ʩ ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʚʠʜʘʤʠ 

ʨʘʟʥʦʪʨʘʚʴʷ. ʉʨʝʜʠ ʩʪʝʧʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʵʢʩʧʦʟʠʮʠʦʥʥʦʡ ʣʝʩʦʩʪʝʧʠ ʚʳʜʝʣʷʶʪʩʷ ʪʘʢʞʝ 

ʧʝʪʨʦʬʠʪʥʳʝ ʚʘʨʠʘʥʪʳ ʩʪʝʧʝʡ (Agropyron cristatum, Artemisia frigida, Orostachys spinosa, 

Alyssum obovatum, Pulsatilla multifida) [9]. 

ɺ ʧʨʝʜʝʣʘʭ ʉʝʚʝʨʦʦʭʦʪʩʢʦʛʦ ʦʨʦʙʠʦʤʘ (44) ʬʨʘʛʤʝʥʪʳ ʢʨʠʦʬʠʪʥʳʭ ʩʪʝʧʝʡ (Koeleria 

asiatica, Sedum aizoon, Orostachys spinosa, Phlojodicarpus sibiricusArtemisia tanacetifolia, 

Saussurea schanginiana) ʩ ʫʯʘʩʪʠʝʤ ʨʝʜʢʦʛʦ ʨʝʣʠʢʪʦʚʦʛʦ ʚʠʜʘ Caragana jubata, ʧʨʠʫʨʦʯʝʥʳ ʢ 

ʩʢʘʣʠʩʪʳʤ ʶʞʥʳʤ ʩʢʣʦʥʘʤ ʧʨʠʤʦʨʩʢʦʡ ʧʦʣʦʩʳ. ʆʪʜʝʣʴʥʳʝ ʛʨʫʧʧʠʨʦʚʢʠ ʩʪʝʧʥʳʭ ʚʠʜʦʚ 

(Potentilla gelida, Saxifraga dahurica) ʧʨʦʥʠʢʘʶʪ ʧʦ ʱʝʙʥʠʩʪʳʤ ʶʞʥʳʤ ʩʢʣʦʥʘʤ ʚ ʜʦʣʠʥʘʭ 

ʨʝʢ ʚʛʣʫʙʴ ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ [10]. ʉʘʤʳʝ ʩʝʚʝʨʥʳʝ ʠʟʦʣʠʨʦʚʘʥʥʳʝ ʬʨʘʛʤʝʥʪʳ ʢʨʠʦʬʠʪʥʳʭ 

ʩʪʝʧʝʡ ʠʟʚʝʩʪʥʳ ʚ ʏʫʢʦʪʢʦʤ ʙʠʦʤʝ (39) [9]. 

ɼʘʣʝʝ ʢ ʶʛʫ ʦʨʦʙʦʨʝʘʣʴʥʘʷ ʵʢʩʧʦʟʠʮʠʦʥʥʘʷ ʣʝʩʦʩʪʝʧʴ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʘ ʚ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʨʘʡʦʥʘʭ ʇʨʠʙʘʡʢʘʣʴʷ ʠ ɿʘʙʘʡʢʘʣʴʷ, ʛʜʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʦʤʧʣʝʢʩʦʤ 

ʚʦʩʪʦʯʥʦʩʠʙʠʨʩʢʠʭ (ʘʥʛʘʨʠʜʩʢʠʭ) ʬʦʨʤʘʮʠʡ [1]. 

ɺ ʖʞʥʦʟʘʙʘʡʢʘʣʴʩʢʦʤ ʦʨʦʙʠʦʤʝ (52) ʣʝʩʦʩʪʝʧʥʦʡ ʧʦʷʩ ʟʘʥʠʤʘʝʪ ʥʠʟʢʦʛʦʨʴʷ 

ʭʨʝʙʪʦʚ ʋʣʘʥ-ɹʫʨʛʘʩʳ, ʗʙʣʦʥʦʚʳʡ, ʀʢʘʪʩʢʠʡ, ʤʝʞʛʦʨʥʳʝ ʢʦʪʣʦʚʠʥʳ (ɹʘʨʛʫʟʠʥʩʢʘʷ) ʠ 

ʜʦʣʠʥʳ ʢʨʫʧʥʳʭ ʨʝʢ (ʋʜʘ, ʀʥʛʦʜʘ ʠ ʜʨ.) ʥʘ ʚʳʩʦʪʘʭ 500-700 ʜʦ 1000 ʤ. ʆʩʥʦʚʫ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʧʦʷʩʘ ʩʦʩʪʘʚʣʷʶʪ ʵʢʩʧʦʟʠʮʠʦʥʥʳʝ ʩʦʯʝʪʘʥʠʷ ʬʠʪʦʢʘʪʝʥ ʣʝʩʥʳʭ ʠ 

ʩʪʝʧʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʨʘʟʚʠʚʘʶʪʩʷ ʥʘ ʪʝʥʝʚʳʭ ʠ ʩʚʝʪʦʚʳʭ ʩʢʣʦʥʘʭ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. 

ʇʨʝʦʙʣʘʜʘʶʪ ʛʝʤʠʙʦʨʝʘʣʴʥʳʝ ʣʠʩʪʚʝʥʥʠʯʥʳʝ (Larix gmelinii), ʩʦʩʥʦʚʳʝ (Pinus sylvestris) 

ʣʝʩʘ ʨʦʜʦʜʝʥʜʨʦʥʦʚʦʡ, ʦʣʴʭʦʚʦʡ ʠ ʙʨʫʩʥʠʯʥʦʡ ʛʨʫʧʧ. ʉʪʝʧʥʦʡ ʢʦʤʧʦʥʝʥʪ ʣʝʩʦʩʪʝʧʠ 

ʧʨʝʜʩʪʘʚʣʝʥ ʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ ʜʘʫʨʦ-ʤʦʥʛʦʣʴʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ. ʅʘ ʙʦʣʝʝ 

ʣʝʛʢʠʭ ʧʦʯʚʘʭ ʧʨʝʦʙʣʘʜʘʶʪ ʢʦʚʳʣʴʥʳʝ (Stipa krylovii, S. grandis), ʞʠʪʥʷʢʦʚʳʝ (Agropyron 

cristatum), ʪʦʥʢʦʥʦʛʦʚʳʝ (Koeleria cristata), ʤʷʪʣʠʢʦʚʳʝ (Poa botryoides) ʠ ʟʤʝʝʚʢʦʚʳʝ 

(Cleistogenes squarrosa) ʩʪʝʧʠ. ʅʘ ʪʷʞʝʣʳʭ ʧʦʯʚʘʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʩʦʦʙʱʝʩʪʚʘ ʪʠʧʯʘʢʦʚʦʡ 

(Festuca lenensis) ʠ ʦʩʦʢʦʚʦʡ (Carex pediformis) ʬʦʨʤʘʮʠʡ. ʃʝʩʦʩʪʝʧʴ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ 

ɹʘʨʛʫʟʠʥʩʢʦʡ ʢʦʪʣʦʚʠʥʳ, ʛʜʝ ʣʠʩʪʚʝʥʥʠʯʥʳʝ ʠ ʩʦʩʥʦʚʳʝ ʦʩʪʝʧʥʝʥʥʳʝ ʣʝʩʘ ʩʦʯʝʪʘʶʪʩʷ ʩ 

ʣʫʛʦʚʳʤʠ, ʨʘʟʥʦʪʨʘʚʥʳʤʠ ʠ ʩʫʭʠʤʠ ʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʤʠ ʩʪʝʧʷʤʠ ʪʦʥʢʦʥʦʛʦʚʦʡ (Koeleria 

cristata) ʠ ʞʠʪʥʷʢʦʚʦʡ (Agropyron cristatum) ʬʦʨʤʘʮʠʡ [11]. ʉʪʝʧʥʳʝ ʢʦʪʣʦʚʠʥʳ ʭʘʨʘʢʪʝʨʥʳ 

ʠ ʜʣʷ ʶʞʥʦʡ ʯʘʩʪʠ ʉʝʣʝʥʛʠʥʩʢʦʛʦ ʩʨʝʜʥʝʛʦʨʴʷ, ʛʜʝ ʦʩʪʝʧʥʝʥʥʳʝ ʣʠʩʪʚʝʥʥʠʯʥʳʝ ʠ ʩʦʩʥʦʚʳʝ 

ʣʝʩʘ ʩʦʯʝʪʘʶʪʩʷ ʩ ʙʝʨʝʟʦʚʳʤʠ (Betula platyphylla) ʣʝʩʘʤʠ, ʧʠʞʤʦʚʳʤʠ (Filifolium sibiricum) 

ʩʪʝʧʷʤʠ c ʫʯʘʩʪʠʝʤ ʢʨʫʧʥʦʧʣʦʜʥʦʛʦ ʚʷʟʘ ʠ ʩʠʙʠʨʩʢʦʛʦ ʘʙʨʠʢʦʩʘ (Ulmus macrocarpa, 

Armeniaca sibirica) ʠ ʦʩʪʝʧʥʝʥʥʳʤʠ (Pulsatilla multifida) ʣʫʛʘʤʠ. ɼʣʷ ʚʝʨʭʦʚʠʡ ɸʤʫʨʘ 

ʭʘʨʘʢʪʝʨʥʳ ʣʠʩʪʚʝʥʥʠʯʥʳʝ, ʣʠʩʪʚʝʥʥʠʯʥʦ-ʩʦʩʥʦʚʳʝ ʨʦʜʦʜʝʥʜʨʦʥʦʚʳʝ ʣʝʩʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʩʦʦʙʱʝʩʪʚʘʤʠ ʧʠʞʤʦʚʳʭ ʩʪʝʧʝʡ, ʦʩʪʝʧʥʝʥʥʳʭ ʣʫʛʦʚ ʠ ʨʦʱʘʤʠ ʜʘʫʨʩʢʦʡ ʙʝʨʝʟʳ 

(Betula dahurica) [12]. 
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ɼʣʷ ɸʣʪʘʝ-ʉʘʷʥʦ-ʊʫʚʠʥʩʢʦʡ ʛʨʫʧʧʳ ʦʨʦʙʠʦʤʦʚ ʭʘʨʘʢʪʝʨʥ ʶʞʥʦʩʠʙʠʨʩʢʠʡ ʢʦʤʧʣʝʢʩ 

ʬʦʨʤʘʮʠʡ [1]. 

ɺ ɸʣʪʘʝ-ʉʘʷʥʩʢʦʤ ʦʨʦʙʠʦʤʝ (47) ʧʦʷʩ ʛʦʨʥʦʡ ʣʝʩʦʩʪʝʧʠ ʟʘʥʠʤʘʝʪ ʨʘʟʥʳʝ ʧʦʟʠʮʠʠ ʚ 

ʚʳʩʦʪʥʦ-ʧʦʷʩʥʦʤ ʩʧʝʢʪʨʝ ʛʦʨ. ɺ ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ɸʣʪʘʷ ʦʥ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʥʘ ʚʳʩʦʪʘʭ  

400-1000 ʤ (ʚ ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ʙʠʦʤʘ ʧʦʜʥʠʤʘʝʪʩʷ ʜʦ 1500 ʤ), ʛʜʝ ʨʘʟʚʠʪ ʚ ʫʩʣʦʚʠʷʭ 

ʩʨʝʜʥʝʛʦʨʥʦʛʦ ʜʝʥʫʜʘʮʠʦʥʥʦ-ʵʨʦʟʠʦʥʥʦʛʦ ʨʝʣʴʝʬʘ, ʧʦ ʩʢʣʦʥʘʤ ʜʦʣʠʥ ʢʨʫʧʥʳʭ ʨʝʢ, 

ʭʘʨʘʢʪʝʨʝʥ ʜʣʷ ʤʝʣʢʦʩʦʧʦʯʥʠʢʦʚ, ʦʪʨʦʛʦʚ ʛʦʨʥʳʭ ʭʨʝʙʪʦʚ, ʦʙʨʘʤʣʷʶʱʠʭ ʤʝʞʛʦʨʥʳʝ 

ʢʦʪʣʦʚʠʥʳ. ɺ ʩʝʚʝʨʥʳʭ ʧʨʝʜʛʦʨʴʷʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʟʘʧʘʜʥʦʩʠʙʠʨʩʢʠʝ ʬʦʨʤʘʮʠʠ ʣʫʛʦʚʳʭ 

ʩʪʝʧʝʡ ʠ ʦʩʪʝʧʥʝʥʥʳʭ ʣʫʛʦʚ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʙʝʨʝʟʦʚʳʤʠ (Betula pendula, B. pubescens), 

ʙʝʨʝʟʦʚʦ-ʦʩʠʥʦʚʳʤʠ, ʙʝʨʝʟʦʚʦ-ʣʠʩʪʚʝʥʥʠʯʥʳʤʠ (Larix sibirica) ʣʝʩʘʤʠ ʠ ʤʥʦʛʦʚʠʜʦʚʳʤʠ 

ʩʦʦʙʱʝʩʪʚʘʤʠ ʢʫʩʪʘʨʥʠʢʦʚ (Caragana arborescens, Lonicera tatarica, Spiraea hypericifolia, 

Rosa ssp). ɺ ʩʦʩʪʘʚʝ ʣʫʛʦʚʳʭ ʩʪʝʧʝʡ ʫʯʘʩʪʚʫʶʪ ʟʣʘʢʠ (Stipa pennata, Phleum phleoides), 

ʨʘʟʥʦʪʨʘʚʴʝ (Filipendula vulgaris, Adenophora liliifolia, Gypsophila altissima ʠ ʜʨ.). 

ʇʦ ʧʝʨʠʬʝʨʠʠ ʄʠʥʫʩʠʥʩʢʦʡ ʢʦʪʣʦʚʠʥʳ ʙʝʨʝʟʦʚʳʝ, ʩʦʩʥʦʚʳʝ, ʣʠʩʪʚʝʥʥʠʯʥʳʝ ʣʝʩʘ 

ʩʦʯʝʪʘʶʪʩʷ ʩ ʣʫʛʦʚʳʤʠ ʩʪʝʧʷʤʠ ʠ ʦʩʪʝʧʥʝʥʥʳʤʠ ʣʫʛʘʤʠ (400-500 ʤ). ɼʣʷ ʂʫʟʥʝʮʢʦʡ 

ʢʦʪʣʦʚʠʥʳ ʭʘʨʘʢʪʝʨʝʥ ʧʦʷʩ ʙʝʨʝʟʦʚʦʡ ʣʝʩʦʩʪʝʧʠ ʥʘ ʚʳʩʦʪʘʭ 250-300 ʤ. ɺ ʤʝʥʝʝ 

ʫʚʣʘʞʥʝʥʥʳʭ ʯʘʩʪʷʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ɸʣʪʘʷ ʧʨʝʦʙʣʘʜʘʝʪ ʣʠʩʪʚʝʥʥʠʯʥʘʷ (Larix sibirica) 

ʣʝʩʦʩʪʝʧʴ, ʛʜʝ ʥʘ ʩʢʣʦʥʘʭ ʶʞʥʳʭ ʵʢʩʧʦʟʠʮʠʡ ʨʘʟʚʠʪʳ ʩʪʝʧʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʨʘʟʥʦʪʨʘʚʥʦï

ʪʠʧʯʘʢʦʚʦ-ʢʦʚʳʣʴʥʳʭ (Stipa pennata, S. capillata, Festuca valesiaca, Koeleria macrantha, 

Ziziphora clinopodioides, Gypsophila patrinii, Schizonepeta multifida) ʩʪʝʧʝʡ ʠ ʧʝʪʨʦʬʠʪʥʳʭ 

ʩʝʨʠʡ (Orostachys spinosa, Silene turgida, Thymus ssp., Coluria geoides) [13]. 

ʉʪʝʧʥʦʡ ʧʦʷʩ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʚ ʰʠʨʦʢʦʤ ʜʠʘʧʘʟʦʥʝ ʚʳʩʦʪ (400-1200 ʤ) ʠ ʟʘʥʠʤʘʝʪ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʰʠʨʦʢʫʶ ʧʦʣʦʩʫ ʚ ʩʝʚʝʨʥʦʡ ʧʨʝʜʛʦʨʥʦʡ ʠ ʥʠʟʢʦʛʦʨʥʦʡ ʯʘʩʪʠ ʙʠʦʤʘ, ʫʟʢʦʡ 

ʧʦʣʦʩʦʡ ʧʨʦʪʷʛʠʚʘʝʪʩʷ ʧʦ ʛʦʨʥʳʤ ʩʢʣʦʥʘʤ ʚʜʦʣʴ ʜʦʣʠʥ ʨʝʢ ʠ ʚ ʚʠʜʝ ʨʘʟʨʦʟʥʝʥʥʳʭ ʫʯʘʩʪʢʦʚ 

ʧʨʠʫʨʦʯʝʥ ʢ ʤʝʞʛʦʨʥʳʤ ʢʦʪʣʦʚʠʥʘʤ, ʛʜʝ ʨʘʟʚʠʪʠʝ ʩʪʝʧʝʡ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʢʦʥʪʘʢʪʝ 

ʟʘʧʘʜʥʦʩʠʙʠʨʩʢʠʭ ʠ ʶʞʥʦʩʠʙʠʨʩʢʠʭ ʬʦʨʤʘʮʠʡ. ʉʪʝʧʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʟʘʚʦʣʞʩʢʦ-ʢʘʟʘʭʩʪʘʥʩʢʠʤ ʢʦʤʧʣʝʢʩʦʤ ʬʦʨʤʘʮʠʡ. ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʩʪʝʧʝʥʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ 

ʢʣʠʤʘʪʘ ʠ ʫʤʝʥʴʰʝʥʠʝʤ ʦʩʘʜʢʦʚ ʚ ʮʝʥʪʨʘʣʴʥʦʘʣʪʘʡʩʢʠʭ ʢʦʪʣʦʚʠʥʘʭ (ʂʘʥʩʢʘʷ, ʋʣʘʛʘʥʩʢʘʷ, 

ʋʨʩʫʣʴʩʢʘʷ) ʧʨʝʜʩʪʘʚʣʝʥʳ ʛʦʨʥʳʝ ʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʝ (Festuca valesiaca, Koeleria 

macrantha, Poa attenuata, Agropyron cristatum, Stipa capillata) ʠ ʢʩʝʨʦʬʠʣʴʥʦʨʘʟʥʦʪʨʘʚʥʳʝ 

(Artemisia frigida, Veronica multifida, Potentilla bifurca, Bupleurum pusillum) ʩʪʝʧʠ 

ʶʞʥʦʩʠʙʠʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʬʦʨʤʘʮʠʡ. ɼʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʝ ʩʪʝʧʠ ʟʘʥʠʤʘʶʪ ʠ ʮʝʥʪʨʘʣʴʥʫʶ 

ʯʘʩʪʴ ʄʠʥʫʩʠʥʩʢʦʡ ʢʦʪʣʦʚʠʥʳ. 

ɼʣʷ ʛʨʫʧʧʳ ɺʦʩʪʦʯʥʦʩʘʷʥʩʢʦ-ʖʞʥʦʟʘʙʘʡʢʘʣʴʩʢʠʭ ʦʨʦʙʠʦʤʦʚ ʭʘʨʘʢʪʝʨʥʦ ʩʦʯʝʪʘʥʠʝ 

ʶʞʥʦʩʠʙʠʨʩʢʦʛʦ ʠ ʜʘʫʨʦ-ʤʦʥʛʦʣʴʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʪʝʧʝʡ, ʧʨʠ ʵʪʦʤ ʩʪʝʧʥʳʝ ʵʣʝʤʝʥʪʳ 

ʧʦʩʣʝʜʥʝʛʦ ʧʨʦʥʠʢʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʛʣʫʙʦʢʦ ʧʦ ʜʦʣʠʥʘʤ ʨʝʢ ʚ ʶʞʥʦʩʠʙʠʨʩʢʠʝ ʩʪʝʧʥʳʝ 

ʩʦʦʙʱʝʩʪʚʘ. 

ɺ ɺʦʩʪʦʯʥʦʩʘʷʥʩʢʦ-ʇʨʠʙʘʡʢʘʣʴʩʢʦʤ ʦʨʦʙʠʦʤʝ (48) ʚ ʧʦʜʪʘʝʞʥʦïʣʝʩʦʩʪʝʧʥʦʤ 

ʢʦʤʧʣʝʢʩʝ ʛʦʩʧʦʜʩʪʚʫʶʪ ʣʠʩʪʚʝʥʥʠʯʥʳʝ (Larix sibirica), ʙʝʨʝʟʦʚʳʝ ʣʝʩʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʩʦʦʙʱʝʩʪʚʘʤʠ ʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʭ ʩʪʝʧʝʡ. ʃʝʩʘ ʬʦʨʤʠʨʫʶʪ ʵʢʩʧʦʟʠʮʠʦʥʥʳʝ ʩʦʯʝʪʘʥʠʷ ʩ 

ʨʘʟʥʦʪʨʘʚʥʦ (Iris ruthenica, Oxytropis strobilacea, Pulsatilla ambigua)ïʤʷʪʣʠʢʦʚʳʤʠ 

(Poa attenuata), ʪʠʧʯʘʢʦʚʳʤʠ (Festuca lenensis, F. altaica), ʢʦʚʳʣʴʥʳʤʠ (Stipa krylovii, 

S. capillata), ʦʩʦʢʦʚʳʤʠ (Carex pediformis, Iris ruthenica, Koeleria cristata) ʠ ʣʫʛʦʚʳʤʠ 

(Calamagrostis epigeios, Poa angustifolia, Phleum phleoides) ʩʪʝʧʷʤʠ, ʢʦʪʦʨʳʝ ʟʘʥʠʤʘʶʪ 

ʩʚʝʪʦʚʳʝ ʩʢʣʦʥʳ ʙʦʨʪʦʚ ʢʦʪʣʦʚʠʥ; ʧʦ ʶʞʥʳʤ ʩʢʣʦʥʘʤ ʪʠʧʠʯʥʳ ʧʝʪʨʦʬʠʪʥʳʝ ʚʘʨʠʘʥʪʳ 

ʩʪʝʧʝʡ (Agropyron cristatum, Artemisia frigida, Thymus asiaticus, Scutellaria supina). ɺ ʩʪʝʧʥʦʤ 

ʧʦʷʩʝ ʭʨʝʙʪʘ ʆʙʨʫʯʝʚʘ (700-900 ʜʦ 1300 ʤ) ʧʨʝʦʙʣʘʜʘʶʪ ʤʝʣʢʦʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʝ 

(ʪʠʧʯʘʢʦʚʳʝ, ʤʷʪʣʠʢʦʚʳʝ, ʪʦʥʢʦʥʦʛʦʚʳʝ) ʩʪʝʧʠ. ʂʨʠʦʬʠʪʥʳʝ ʩʪʝʧʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʝ 

ʩʦʦʙʱʝʩʪʚʘʤʠ ʬʦʨʤʘʮʠʠ Festuca kryloviana ʩ ʫʯʘʩʪʠʝʤ ʢʨʠʦʬʠʪʥʦʩʪʝʧʥʦʛʦ ʨʘʟʥʦʪʨʘʚʴʷ 

(Potentilla nivea, Draba lanceolata, Aster alpinus, Patrinia sibirica, Pulsatilla ambigua), ʧʦʣʫʯʠʣʠ 

ʨʘʟʚʠʪʠʝ ʥʘ ʩʢʣʦʥʘʭ ʭʨʝʙʪʦʚ, ʦʙʨʘʤʣʷʶʱʠʭ ʊʦʜʞʠʥʩʢʫʶ, ʊʫʥʢʠʥʩʢʫʶ ʢʦʪʣʦʚʠʥʳ [14, 15]. 
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ɺ ʇʨʠʙʘʡʢʘʣʴʩʢʦ-ʄʦʤʩʢʦʤ ʦʨʦʙʠʦʤʝ (50) ʧʦʜʪʘʝʞʥʦ-ʣʝʩʦʩʪʝʧʥʦʡ ʧʦʷʩ (400-700 ʤ) 
ʟʘʥʠʤʘʝʪ ʧʨʝʜʛʦʨʴʷ ʭʨʝʙʪʦʚ ʥʘ ʟʘʧʘʜʥʦʤ ʧʦʙʝʨʝʞʴʝ ɹʘʡʢʘʣʘ ʥʘ ʚʳʩʦʪʘʭ 400-700 ʤ. ɽʛʦ 
ʦʩʥʦʚʫ ʩʦʩʪʘʚʣʷʶʪ ʩʦʩʥʦʚʳʝ (Pinus sylvestris) ʠ ʣʠʩʪʚʝʥʥʠʯʥʳʝ (Larix sibirica) ʣʝʩʘ 
ʨʦʜʦʜʝʥʜʨʦʥʦʚʦʡ, ʢʫʩʪʘʨʥʠʢʦʚʦʡ, ʨʘʟʥʦʪʨʘʚʥʦʡ, ʧʘʧʦʨʦʪʥʠʢʦʚʦʡ ʛʨʫʧʧ ʣʝʩʘ. ʇʦ ʢʨʫʪʳʤ 
ʫʯʘʩʪʢʘʤ ʶʞʥʳʭ ʩʢʣʦʥʦʚ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʨʘʟʨʝʞʝʥʥʳʝ ʩʦʩʥʦʚʳʝ ʠ ʙʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʳʝ 
ʦʩʪʝʧʥʝʥʥʳʝ ʙʦʨʳ (Carex pediformis Artemisia santolinifolia). ʉʪʝʧʥʦʡ ʢʦʤʧʦʥʝʥʪ ʧʨʝʜʩʪʘʚʣʝʥ 
ʢʦʤʧʣʝʢʩʦʤ ʬʦʨʤʘʮʠʡ ʜʘʫʨʦ-ʤʦʥʛʦʣʴʩʢʠʭ ʩʪʝʧʝʡ: ʢʦʚʳʣʴʥʳʤʠ (Stipa krylovii, S. baicalensis, 
S. sibirica), ʤʝʣʢʦʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʤʠ ï ʤʷʪʣʠʢʦʚʳʤʠ (Poa attenuatʘ), ʪʠʧʯʘʢʦʚʳʤʠ 
(Festuca lenensis), ʞʠʪʥʷʢʦʚʳʤʠ (Agropyron cristatum), ʟʤʝʝʚʢʦʚʳʤʠ (Cleistogenes squarrosa), 
ʚʦʩʪʨʝʮʦʚʳʤʠ (Leymus chinensis) ʠ ʧʦʣʳʥʥʳʤʠ (Artemisia sericea, A. commutata, A. frigida) 
ʩʦʦʙʱʝʩʪʚʘʤʠ. ɻʘʣʦʬʠʪʥʳʝ (Puccinellia tenuiflora, P. macranthera) ʢʦʤʧʣʝʢʩʳ ʟʘʥʠʤʘʶʪ 
ʜʥʠʱʘ ʣʦʞʙʠʥ, ʧʨʠʙʨʝʞʥʳʝ ʤʝʩʪʘ ʫ ʩʦʣʝʥʳʭ ʦʟʝʨ ʥʘ ʟʘʧʘʜʥʦʤ ʧʦʙʝʨʝʞʴʝ ɹʘʡʢʣʘ [16]. 

ɺ ʊʫʚʠʥʩʢʦʡ ʯʘʩʪʠ ʉʘʷʥʦ-ʖʞʥʦʟʘʙʘʡʢʘʣʴʩʢʦʛʦ ʦʨʦʙʠʦʤʘ (49) ʣʝʩʦʩʪʝʧʥʦʡ ʧʦʷʩ ʩ 
ʪʠʧʠʯʥʳʤʠ ʣʠʩʪʚʝʥʥʠʯʥʳʤʠ (Larix sibirica) ʣʝʩʘʤʠ ʠ ʣʫʛʦʚʳʤʠ ʩʪʝʧʷʤʠ ʚʳʨʘʞʝʥ 
ʬʨʘʛʤʝʥʪʘʨʥʦ ʥʘ ʥʠʟʢʦʛʦʨʥʳʭ ʦʩʪʘʥʮʘʭ, ʛʨʷʜʘʭ ʠ ʤʝʣʢʦʩʦʧʦʯʥʠʢʘʭ, ʧʦ ʧʝʨʠʬʝʨʠʠ ʩʪʝʧʥʳʭ 
ʢʦʪʣʦʚʠʥ (900-1400 ʤ). ɺ ʩʪʝʧʥʦʤ ʢʦʤʧʦʥʝʥʪʝ ʛʦʨʥʦʡ ʣʝʩʦʩʪʝʧʠ ʧʨʝʦʙʣʘʜʘʶʪ ʩʦʦʙʱʝʩʪʚʘ 
ʜʘʫʨʦ-ʤʦʥʛʦʣʴʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʬʦʨʤʘʮʠʡ ʨʘʟʥʦʪʨʘʚʥʦ-ʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʭ ʩʪʝʧʝʡ: 
ʪʦʥʢʦʥʦʛʦʚʦ (Koeleria cristata)-ʪʠʧʯʘʢʦʚʳʝ (Festuca valesiaca), ʧʦʣʳʥʥʦ-ʢʦʚʳʣʴʥʳʝ 
(Stipa krylovii), ʢʘʨʘʛʘʥʦʚʳʝ (Caragana bungei). ɺ ʧʦʣʦʩʝ ʩʨʝʜʥʝʛʦʨʠʡ ʧʦ ʶʞʥʳʤ ʩʢʣʦʥʘʤ 
ʧʨʝʦʙʣʘʜʘʶʪ ʦʚʩʝʮʦʚʳʝ (Helictotrichon altaicum) ʠ ʩʪʦʧʦʚʠʜʥʦʦʩʦʢʦʚʳʝ (Carex pediformis) 
ʣʫʛʦʚʳʝ ʩʪʝʧʠ [15]. 

ɺ ʧʦʷʩʝ ʦʨʦʙʦʨʝʘʣʴʥʦʡ ʣʝʩʦʩʪʝʧʠ ɼʞʠʜʠʥʩʢʦʛʦ ʥʘʛʦʨʴʷ (500-800 ʤ) ʜʣʷ ʛʦʨʥʳʭ 
ʩʪʝʧʝʡ ʭʘʨʘʢʪʝʨʥʳ ʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʝ (Koeleria cristata, Agropyron cristatum, Helictotrichon 
schellianum, Achnatherum sibiricum) ʩʦʦʙʱʝʩʪʚʘ ʩ ʫʯʘʩʪʠʝʤ ʚʠʜʦʚ ʜʘʫʨʦ-ʤʦʥʛʦʣʴʩʢʠʭ ʩʪʝʧʝʡ 
(Andropogon sibirica, Stellera hamaejasme, Melica virgata). ɺ ʩʦʩʪʘʚʝ ʵʢʩʧʦʟʠʮʠʦʥʥʳʭ 
ʩʦʯʝʪʘʥʠʡ ʣʝʩʦʩʪʝʧʠ ʟʥʘʯʠʪʝʣʴʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʩʦʦʙʱʝʩʪʚʘ ʤʝʟʦʢʩʝʨʦʬʠʣʴʥʳʭ ʠ 
ʢʩʝʨʦʬʠʣʴʥʳʭ ʢʫʩʪʘʨʥʠʢʦʚ: Cotoneaster melanocarpus, Caragana pygmaea, Ribes diacantha, 
Spiraea aquilegifolia. ʅʘ ʶʞʥʳʭ ʩʪʝʧʥʳʭ ʩʢʣʦʥʘʭ ʨʘʟʚʠʪʳ ʧʝʪʨʦʬʠʪʥʦʨʘʟʥʦʪʨʘʚʥʳʝ ʩʝʨʠʠ ʥʘ 
ʵʣʶʚʠʘʣʴʥʦ-ʜʝʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʷʭ. ʆʩʦʙʦ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʩʦʦʙʱʝʩʪʚʘ 
ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ ʠ ʣʠʩʪʦʧʘʜʥʳʭ ʢʫʩʪʘʨʥʠʢʦʚ (ʜʘʫʨʩʢʠʭ ʰʠʙʣʷʢʦʚ) ï ʘʙʨʠʢʦʩʥʠʢʦʚ 
(Armeniaca sibirica), ʤʠʥʜʘʣʴʥʠʢʦʚ (Amygdalus pedunculata) ʩ ʞʦʩʪʝʨʦʤ 
(Rhamnus erythroxylon), ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʛʝʥʝʪʠʯʝʩʢʠʝ ʩʚʷʟʠ ʩ ʧʨʘʰʠʙʣʷʢʦʚʦʡ 
ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ ɺʥʫʪʨʝʥʥʝʡ ɸʟʠʠ [17]. 

ʉʪʝʧʥʦʡ ʧʦʷʩ (500-900 ʤ). ɺ ʊʫʚʠʥʩʢʦʡ ʋʣʫʛ-ʍʝʤʩʢʦʡ ʠ ʍʝʤʯʠʢʩʢʦʡ ʢʦʪʣʦʚʠʥʘʭ 
ʧʨʝʦʙʣʘʜʘʶʪ ʤʝʣʢʦʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʝ ʩʪʝʧʠ ʜʘʫʨʦ-ʤʦʥʛʦʣʴʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʬʦʨʤʘʮʠʡ: 
ʤʷʪʣʠʢʦʚʳʝ (Poa attenuata), ʪʠʧʯʘʢʦʚʳʝ (Festuca valesiaca), ʪʦʥʢʦʥʦʛʦʚʳʝ (Koeleria cristata), 
ʢʦʚʳʣʴʥʳʝ (Stipa krylovii), ʞʠʪʥʷʢʦʚʳʝ (Agropyron cristatum), ʟʤʝʝʚʢʦʚʳʝ (Cleistogenes 
squarrosa). ʍʘʨʘʢʪʝʨʥʳ ʧʦʣʠʜʦʤʠʥʘʥʪʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʩʪʝʧʝʡ ʯʘʩʪʦ ʩ ʫʯʘʩʪʠʝʤ ʢʘʨʘʛʘʥ 
(Caragana pygmaea, C. bungei). ɺ ʩʪʝʧʷʭ ʩʦʯʝʪʘʶʪʩʷ ʶʞʥʦʩʠʙʠʨʩʢʠʝ ʩʪʝʧʥʳʝ ʵʣʝʤʝʥʪʳ 
(Hedysarum gmelinii, Carum buriaticum, Seseli buchtormense, Onosma gmelinii) ʩ ʚʠʜʘʤʠ ʜʘʫʨʦ-
ʤʦʥʛʦʣʴʩʢʠʭ ʩʪʝʧʝʡ (Euphorbia mongolica, ɽ. tshuiensis, Artemisia obtusiloba, Allium 
mongolicum, Dontostemon perennis) [14]. ɺ ʊʫʚʠʥʩʢʦʡ ʢʦʪʣʦʚʠʥʝ ʜʣʷ ʚʝʨʰʠʥ ʦʩʪʘʥʮʦʚʳʭ ʛʦʨ, 
ʢʨʫʪʳʭ ʶʞʥʳʭ ʩʢʣʦʥʦʚ ʭʘʨʘʢʪʝʨʥʳ ʧʝʪʨʦʬʠʪʥʳʝ ʚʘʨʠʘʥʪʳ ʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʭ ʩʪʝʧʝʡ 
(Elytrigia gmelinii, E. geniculata, Arctogeron gramineum, Chamaerhodos altaica), ʩʝʚʝʨʥʳʝ 
ʩʢʣʦʥʳ ʫʚʘʣʦʚ ʧʦʢʨʳʪʳ ʩʚʦʝʦʙʨʘʟʥʳʤʠ ʧʣʘʫʥʢʦʚʳʤʠ (Selaginella sanguinolenta) 
ʤʝʟʦʧʝʪʨʦʬʠʪʥʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ ʠ ʦʙʰʠʨʥʳʤʠ ʟʘʨʦʩʣʷʤʠ ʢʘʨʘʛʘʥʳ ʢʦʣʶʯʝʡ 
(Caragana spinosa). ɿʜʝʩʴ ʧʨʦʭʦʜʠʪ ʟʘʧʘʜʥʘʷ ʛʨʘʥʠʮʘ ʘʨʝʘʣʘ ʵʪʠʭ ʨʝʜʢʠʭ ʧʣʘʫʥʢʦʚʳʭ ʩʪʝʧʝʡ 
ʮʝʥʪʨʘʣʴʥʦʘʟʠʘʪʩʢʦʛʦ ʪʠʧʘ. ʂ ʧʝʨʠʬʝʨʠʯʝʩʢʠʤ ʦʢʨʘʠʥʘʤ ʢʦʪʣʦʚʠʥ, ʢ ʫʩʣʦʚʠʷʤ ʥʠʟʢʦʛʦʨʠʡ 
ʧʨʠʫʨʦʯʝʥʳ ʢʨʫʧʥʦʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʝ ʩʪʝʧʠ: ʦʚʩʝʮʦʚʳʝ (Helictotrichon desertorum, H. 
altaicum), ʢʦʚʳʣʴʥʳʝ (Stipa capillata, S. sibirica, S. pennata), ʦʩʦʢʦʚʳʝ (Carex pediformis) [14, 
15]. 
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ɺ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʢʦʪʣʦʚʠʥ, ʧʦ ʧʦʣʦʛʠʤ ʧʦʜʛʦʨʥʳʤ ʨʘʚʥʠʥʘʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ 

ʦʧʫʩʪʳʥʝʥʥʳʝ ʩʪʝʧʠ, ʦʩʥʦʚʫ ʨʘʟʨʝʞʝʥʥʦʛʦ ʧʦʢʨʦʚʘ ʢʦʪʦʨʳʭ ʩʦʩʪʘʚʣʷʝʪ Stipa glareosa c 

ʫʯʘʩʪʠʝʤ: Cleistogenes squarrosa, Agropyron cristatum, Stipa krylovii, Bassia prostrata, Artemisia 

frigida ʠ ʜʨ. ɺʩʪʨʝʯʘʶʪʩʷ ʟʤʝʝʚʢʦʚʦ-ʞʠʪʥʷʢʦʚʳʝ, ʧʦʣʳʥʥʦ-ʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʝ, ʪʳʨʩʦʚʳʝ 

ʫʯʘʩʪʢʠ ʩʪʝʧʝʡ. ʇʦ ʢʘʤʝʥʠʩʪʦ-ʱʝʙʥʠʩʪʳʤ ʰʣʝʡʬʘʤ ʛʦʨʥʳʭ ʛʨʷʜ ʦʪʤʝʯʘʶʪʩʷ ʦʧʫʩʪʳʥʝʥʥʳʝ 

ʩʪʝʧʠ (Nanophyton erinaceum, Astragalus monophyllus, Microstigma deflexum) ʩ ʜʝʨʥʦʚʠʥʥʳʤʠ 

ʟʣʘʢʘʤʠ (Stipa glareosa, S. krylovii, Cleistogenes squarrosa, Agropyron cristatum) ʩ ʫʯʘʩʪʠʝʤ 

ʮʝʥʪʨʘʣʴʥʦʘʟʠʘʪʩʢʠʭ ʚʠʜʦʚ (Allium mongolicum, Artemisia obtusiloba). ʅʘ ʶʞʥʦʤ 

ʤʘʢʨʦʩʢʣʦʥʝ ʥʘʛʦʨʴʷ ʉʝʥʛʠʣʝʥ ʩʪʝʧʥʦʡ ʧʦʷʩ ʥʘʯʠʥʘʝʪʩʷ ʩ ʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʭ ʩʪʝʧʝʡ ʩ 

ʫʯʘʩʪʠʝʤ ʧʫʩʪʳʥʥʦ-ʩʪʝʧʥʳʭ ʚʠʜʦʚ (Stipa glareosa, Bassia dasyphylla, Atraphaxis pungens), 

ʚʳʰʝ ʠʜʝʪ ʧʦʣʦʩʘ ʢʘʨʘʛʘʥʦʚʳʭ (Caragana pygmaea, C. spinosa, C. bungei) ʩʪʝʧʝʡ, 

ʧʝʨʝʭʦʜʷʱʘʷ ʚ ʛʦʨʥʫʶ ʣʝʩʦʩʪʝʧʴ ʚʳʰʝ 1500 ʤ [15]. 

ɽʜʠʥʩʪʚʝʥʥʳʡ ʚ ʩʚʦʝʤ ʨʦʜʝ ʩʪʝʧʥʦʡ ʚʳʩʦʪʥʦ-ʧʦʷʩʥʦʡ ʩʧʝʢʪʨ ʩʚʦʡʩʪʚʝʥʝʥ  

ʖʛʦ-ɺʦʩʪʦʯʥʦʘʣʪʘʡʩʢʦ-ʊʫʚʠʥʩʢʦʤʫ ʦʨʦʙʠʦʤʫ (66). ʌʨʘʛʤʝʥʪʳ ʨʝʣʠʢʪʦʚʦʡ 

ʵʢʩʧʦʟʠʮʠʦʥʥʦʡ ʣʝʩʦʩʪʝʧʠ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʤʘʩʩʠʚʘ ʄʦʥʛʫʥ-ʊʘʡʛʘ ʠ ʣʦʢʘʣʴʥʦ 

ʧʦ ʭʨʝʙʪʘʤ ʖʛʦ-ɺʦʩʪʦʯʥʦʛʦ ɸʣʪʘʷ. ʃʠʩʪʚʝʥʥʠʯʥʳʝ (Larix sibirica) ʣʝʩʘ ʨʠʪʠʜʠʝʚʦ-

ʟʝʣʝʥʦʤʦʰʥʦʡ ʛʨʫʧʧʳ ʚʩʪʨʝʯʘʶʪʩʷ ʥʘ ʩʝʚʝʨʥʦʤ ʤʘʢʨʦʩʢʣʦʥʝ ʤʘʩʩʠʚʘ ʚ ʜʠʘʧʘʟʦʥʝ ʚʳʩʦʪ 

2000-2400 ʤ. ʇʘʨʢʦʚʳʝ ʦʩʪʝʧʥʝʥʥʳʝ ʣʠʩʪʚʝʥʥʠʯʥʠʢʠ (Millium effusum, Galium verum, 

Bupleurum multinerve, Saussurea alpina) ʟʘʥʠʤʘʶʪ ʜʝʣʶʚʠʘʣʴʥʳʝ ʰʣʝʡʬʳ ʩʢʣʦʥʦʚ. 

ʆʙʰʠʨʥʳʝ ʧʨʦʩʪʨʘʥʩʪʚʘ ʥʘ ʚʳʩʦʪʘʭ ʦʪ 1800 ʜʦ 2600 ʤ ʧʦʢʨʳʪʳ ʩʪʝʧʷʤʠ ʩ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʳʤ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʩʪʝʧʝʡ ʪʠʧʯʘʢʦʚʦʡ ʬʦʨʤʘʮʠʠ [13, 17]. 

ɼʣʷ ʙʠʦʤʘ ʭʘʨʘʢʪʝʨʝʥ ʩʪʝʧʥʦʡ ʧʦʷʩ ʩ ʭʦʨʦʰʦ ʚʳʨʘʞʝʥʥʳʤʠ ʧʦʜʧʦʷʩʘʤʠ ʩʫʭʠʭ 

ʥʘʩʪʦʷʱʠʭ ʠ ʦʧʫʩʪʳʥʝʥʥʳʭ ʩʪʝʧʝʡ ʜʘʫʨʦ-ʤʦʥʛʦʣʴʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʬʦʨʤʘʮʠʡ. ɺ ʧʦʜʧʦʷʩʝ 

ʥʘʩʪʦʷʱʠʭ ʩʪʝʧʝʡ (1800-2200 ʤ) ʧʨʝʦʙʣʘʜʘʶʪ ʩʪʝʧʠ ʢʨʳʣʦʚʦʢʦʚʳʣʴʥʦʡ (Stipa krylovii), 

ʪʠʧʯʘʢʦʚʦʡ (Festuca valesiaca, Festuca lenensis), ʪʦʥʢʦʥʦʛʦʚʦʡ (Koeleria cristata), 

ʤʝʣʢʦʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʦʡ (Festuca lenensis, Poa attenuata, Agropyron cristatum, 

Koeleria cristata) ʬʦʨʤʘʮʠʡ. ʍʘʨʘʢʪʝʨʥʘ ʚʳʩʦʢʘʷ ʚʩʪʨʝʯʘʝʤʦʩʪʴ ʩʪʝʧʥʳʭ ʢʫʩʪʘʨʥʠʢʦʚ 

(Caragana bungei, C. pygmaea). ʆʚʩʝʮʦʚʳʝ ʩʪʝʧʠ (Helictotrichon altaicum) ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ 

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʙʠʦʤʘ. 

ʉʚʦʝʦʙʨʘʟʠʝ ʦʧʫʩʪʳʥʝʥʥʳʭ ʩʪʝʧʝʡ ʙʠʦʤʘ ʩʦʩʪʦʠʪ ʚ ʩʦʚʤʝʩʪʥʦʤ ʫʯʘʩʪʠʠ ʨʘʟʥʳʭ ʧʦ 

ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʪʠʧʦʚ ʩʦʦʙʱʝʩʪʚ ʥʘ ʢʦʥʪʘʢʪʝ ʤʦʥʛʦʣʴʩʢʠʭ ʠ 

ʮʝʥʪʨʘʣʴʥʦʘʟʠʘʪʩʢʠʭ ʘʨʠʜʥʳʭ ʙʦʪʘʥʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʦʙʣʘʩʪʝʡ. ɺ ʧʦʜʧʦʷʩʝ 

ʦʧʫʩʪʳʥʝʥʥʳʭ ʩʪʝʧʝʡ (1300-1800 ʤ) ʚ ʥʠʞʥʝʡ ʧʦʣʦʩʝ ʧʨʝʦʙʣʘʜʘʶʪ ʢʘʨʘʛʘʥʦʚʳʝ 

(Caragana bungei) ʧʦʣʳʥʥʦ-ʤʝʣʢʦʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʝ ʩʪʝʧʠ, ʧʝʨʝʭʦʜʷʱʠʝ ʚʳʰʝ ʚ ʧʦʣʳʥʥʦ-

ʢʦʚʳʣʴʢʦʚʳʝ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ ʟʘʢʫʩʪʘʨʝʥʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʥʘ ʶʞʥʳʭ ʩʢʣʦʥʘʭ ʠ ʦʩʦʢʦʚʦ 

(Carex pediformis)-ʟʣʘʢʦʚʳʝ ʥʘ ʩʢʣʦʥʘʭ ʩʝʚʝʨʥʳʭ ʵʢʩʧʦʟʠʮʠʡ. ʅʘ ʚʳʩʦʪʘʭ 1300-1600 ʤ 

ʚʩʪʨʝʯʘʶʪʩʷ ʧʣʘʫʥʢʦʚʳʝ (Selaginella sanguinolenta) ʩʦʦʙʱʝʩʪʚʘ [14, 15]. ʇʦʤʠʤʦ ʟʤʝʝʚʢʦʚʳʭ 

(Cleistogenes squarrosa), ʭʦʣʦʜʥʦʧʦʣʳʥʥʳʭ (Artemisia frigida) ʩʫʭʠʭ ʩʪʝʧʝʡ ʚ ʨʘʩʪʠʪʝʣʴʥʦʤ 

ʧʦʢʨʦʚʝ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʩʦʦʙʱʝʩʪʚʘ ʩ ʵʜʠʬʠʢʘʪʦʨʘʤʠ ʠʟ ʯʠʩʣʘ ʧʫʩʪʳʥʥʦ-ʩʪʝʧʥʳʭ 

ʚʠʜʦʚ ï ʙʘʩʩʠʠ (Bassia prostrata), ʪʝʨʝʩʢʝʥʘ (Krascheninnikovia ceratoides), ʢʦʚʳʣʴʢʘ 

(Stipa glareosa); ʩʦʜʦʤʠʥʘʥʪʘʤʠ ʢʦʪʦʨʳʭ ʚʳʩʪʫʧʘʶʪ ʮʝʥʪʨʘʣʴʥʦʘʟʠʘʪʩʢʠʝ ʚʠʜʳ 

(Gueldenstaedtia monophylla, Allium mongolicum, Artemisia obtusiloba, Potentilla astragalifolia, 

Anabasis brevifolia); ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʤʝʶʪ ʧʨʦʠʟʚʦʜʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʦʩʦʢʦʚʦʡ 

ʩʪʝʧʠ (Carex duriuscula). 

ɺ ʪʫʚʠʥʩʢʦʡ ʯʘʩʪʠ ʙʠʦʤʘ ʚʳʜʝʣʷʶʪʩʷ ʩʦʦʙʱʝʩʪʚʘ ʧʫʩʪʳʥʥʦʛʦ ʜʞʫʥʛʘʨʦ-ʪʫʨʘʥʩʢʦʛʦ 

ʚʠʜʘ ʥʘʥʦʬʠʪʦʥʘ (Nanophyton erinaceum), ʨʝʣʠʢʪʦʚʳʡ ʭʘʨʘʢʪʝʨ ʢʦʪʦʨʳʭ (ʧʣʠʦʮʝʥʦʚʳʡ 

ʚʦʟʨʘʩʪ) ʥʝʦʜʥʦʢʨʘʪʥʦ ʦʪʤʝʯʘʣʩʷ ʤʥʦʛʠʤʠ ʙʦʪʘʥʠʢʘʤʠ. ʇʦ ʙʝʨʝʛʘʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʦʟʝʨ 

(ʯʘʱʝ ʙʝʩʩʪʦʯʥʳʭ) ʦʙʨʘʟʫʶʪʩʷ ʧʦʣʦʩʳ ʛʘʣʦʬʠʪʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ: ʦʪ ʛʨʫʧʧʠʨʦʚʦʢ ʩʦʯʥʳʭ 

ʩʦʣʷʥʦʢ ï ʚʦʣʦʩʥʝʮʦʚʳʭ (Leymus paboanus) ʠ ʙʝʩʢʠʣʴʥʝʮʝʚʳʭ (Puccinellia tenuiflora) ʣʫʛʦʚ ï 

ʜʦ ʩʦʦʙʱʝʩʪʚ ʯʠʷ (Stipa splendens) [15]. 
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ʊʘʙʣʠʮʘ 1 ï ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʪʠʧʳ ʛʦʨʥʳʭ ʩʪʝʧʝʡ ʉʠʙʠʨʠ: ʙʠʦʢʣʠʤʘʪʠʯʝʩʠʝ ʧʘʨʘʤʝʪʨʳ, 

ʛʨʘʥʠʮʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ˉ 

ʙʠʦʤʘ 

ɺʳʩʦʪʥʳʝ ʧʦʷʩʘ 

(ʚʳʩʦʪʳ ʚ ʤ ʥʘʜ ʫʨ. ʤ.) 
ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ* 

ʂʣʠʤʘʪʠʧʳ ʛʦʨʥʳʭ ʩʪʝʧʝʡ 

(ʢʦʣʠʯʝʩʪʚʦ ʚʠʜʦʚ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ) 

43 ɺʝʨʭʦʷʥʦ-ʂʦʣʳʤʩʢʠʡ ʛʠʧʦʘʨʢʪʠʯʝʩʢʦ-ʪʘʝʞʥʳʡ ʦʨʦʙʠʦʤ 

ʇʦʜʧʦʷʩ ʣʠʩʪʚʝʥʥʠʯʥʦʡ 

ʣʝʩʦʩʪʝʧʠ  

(400-1200 ʤ) 

-11,9Ñ1,4 
800-

1000 
251Ñ59 

ʈʝʣʠʢʪʦʚʳʝ ʢʨʠʦʢʩʝʨʦʬʠʪʥʳʝ ʩʪʝʧʠ 

(ʧʦʨʷʜʢʘ 100 ʚʠʜʦʚ). 

44 ʉʝʚʝʨʦʦʭʦʪʩʢʠʡ ʛʠʧʦʘʨʢʪʠʯʝʩʢʦ-ʪʘʝʞʥʳʡ ʦʨʦʙʠʦʤ 

ɻʦʨʥʦʪʘʝʞʥʳʡ ʧʦʷʩ 

ʣʠʩʪʚʝʥʥʠʯʥʳʭ ʣʝʩʦʚ (0-200 ʤ) 
-9,6Ñ1,0 600-800 351Ñ43 

ʌʨʘʛʤʝʥʪʳ ʢʨʠʦʢʩʝʨʦʬʠʪʥʳʭ ʩʪʝʧʝʡ ʥʘ 

ʩʢʘʣʘʭ ʠ ʟʘʱʠʱʝʥʥʳʭ ʦʪ ʚʝʪʨʘ ʩʢʣʦʥʘʭ. 

47 ɸʣʪʘʝ-ʉʘʷʥʩʢʠʡ ʶʞʥʦʩʠʙʠʨʩʢʠʡ ʪʘʝʞʥʦ-ʩʪʝʧʥʦʡ ʦʨʦʙʠʦʤ 

ʃʝʩʦʩʪʝʧʥʦʡ 

(400-1000 ʤ) 
1,4Ñ1,2 

1800-

2000 
665Ñ245 

ɹʝʨʝʟʦʚʘʷ, ʣʠʩʪʚʝʥʥʠʯʥʘʷ ʣʝʩʦʩʪʝʧʴ ʩ 

ʢʦʤʧʣʝʢʩʦʤ ʟʘʧʘʜʥʦʩʠʙʠʨʩʢʠʭ ʣʫʛʦʚʳʭ 

ʩʪʝʧʝʡ ʠ ʦʩʪʝʧʥʝʥʥʳʭ ʣʫʛʦʚ (400 ʚʠʜʦʚ). 

ʃʝʩʦʩʪʝʧʥʦʡ 1,4Ñ1,2  492Ñ183 
ʃʠʩʪʚʝʥʥʠʯʥʘʷ ʣʝʩʦʩʪʝʧʴ ʩ ʢʦʤʧʣʝʢʩʦʤ 

ʶʞʥʦʩʠʙʠʨʩʢʠʭ ʬʦʨʤʘʮʠʡ. 

ɻʦʨʥʦʩʪʝʧʥʦʡ 

(400-1500 ʤ) 
0,7Ñ2,0 

2000-

2400 
414Ñ113 

ʂʦʤʧʣʝʢʩ ʟʘʧʘʜʥʦʩʠʙʠʨʩʢʠʭ ʣʫʛʦʚʳʭ ʠ 

ʶʞʥʦʩʠʙʠʨʩʢʠʭ ʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʭ  

ʩʪʝʧʝʡ (350 ʚʠʜʦʚ). 

ɺ ʩʪʝʧʥʦʤ, ʣʝʩʦʩʪʝʧʥʦʤ ʠ ʧʦʜʪʘʝʞʥʦ-

ʣʝʩʦʩʪʝʧʥʦʤ ʧʦʷʩʘʭ ʙʦʣʝʝ 1200 ʚʠʜʦʚ. 

48 ɺʦʩʪʦʯʥʦʩʘʷʥʩʢʦ-ʇʨʠʙʘʡʢʘʣʴʩʢʠʡ ʶʞʥʦʩʠʙʠʨʩʢʠʡ ʪʘʝʞʥʦ-ʩʪʝʧʥʦʡ ʦʨʦʙʠʦʤ 

ʃʝʩʦʩʪʝʧʥʦʡ ï0,3Ñ1,3 
1000-

1100 
442Ñ100 

ʃʠʩʪʚʝʥʥʠʯʥʘʷ ʣʝʩʦʩʪʝʧʴ ʩ ʶʞʥʦʩʠʙʠʨʩʢʠʤ 

ʢʦʤʧʣʝʢʩʦʤ ʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʭ ʩʪʝʧʝʡ 

ɻʦʨʥʦʩʪʝʧʥʦʡ 

(700-900 ʜʦ 1300 ʤ) 
1,2Ñ2,3 

1400-

1800 
400Ñ600 

ʂʦʤʧʣʝʢʩ ʬʦʨʤʘʮʠʡ ʶʞʥʦʩʠʙʠʨʩʢʠʭ 

ʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʭ ʩʪʝʧʝʡ 

ɺ ʧʦʜʪʘʝʞʥʦ-ʣʝʩʦʩʪʝʧʥʦʤ ʢʦʤʧʣʝʢʩʝ ʚ 

ʮʝʣʦʤ 1250 ʚʠʜʦʚ 

49 ʉʘʷʥʦ-ʖʞʥʦʟʘʙʘʡʢʘʣʴʩʢʠʡ ʶʞʥʦʩʠʙʠʨʩʢʠʡ ʪʘʝʞʥʦ-ʩʪʝʧʥʦʡ ʦʨʦʙʠʦʤ 

ʃʝʩʦʩʪʝʧʥʦʡ 

(500ï800 ʜʦ 1400 ʤ) 
ï0,4Ñ1,1 

1500-

2000 
331Ñ86 

ʕʢʩʧʦʟʠʮʠʦʥʥʦʝ ʩʦʯʝʪʘʥʠʝ ʣʠʩʪʚʝʥʥʠʯʥʳʭ 

ʣʝʩʦʚ ʩ ʢʦʤʧʣʝʢʩʦʤ ʜʘʫʨʦ-ʤʦʥʛʦʣʴʩʢʠʭ 

ʩʪʝʧʝʡ. ɺ ʣʝʩʦʩʪʝʧʥʦʤ ʧʦʷʩʝ ʧʦʨʷʜʢʘ  

700 ʚʠʜʦʚ. 

ɻʦʨʥʦʩʪʝʧʥʦʡ 

(500-900 ʤ) 
ï0,4Ñ1,6 

2000-

2100 
310Ñ72 

ʂʦʤʧʣʝʢʩ ʜʘʫʨʦ-ʤʦʥʛʦʣʴʩʢʠʭ ʜʝʨʥʦ-

ʚʠʥʥʦʟʣʘʢʦʚʳʭ ʠ ʦʧʫʩʪʳʥʝʥʥʳʭ ʩʪʝʧʝʡ. 

ɺ ʣʝʩʦʩʪʝʧʥʦʤ ʠ ʩʪʝʧʥʦʤ ï 1300 ʚʠʜʦʚ. 

50 ʇʨʠʙʘʡʢʘʣʴʩʢʦ-ʄʦʤʩʢʠʡ ʶʞʥʦʩʠʙʠʨʩʢʠʡ ʪʘʝʞʥʳʡ ʦʨʦʙʠʦʤ 

ʃʝʩʦʩʪʝʧʥʦʡ 

(400-700 ʤ) 
ï2,3Ñ1,3 

1500-

1700 
298Ñ55 

ʕʢʩʧʦʟʠʮʠʦʥʥʳʝ ʩʦʯʝʪʘʥʠʷ ʩʦʩʥʦʚʳʭ, 

ʣʠʩʪʚʝʥʥʠʯʥʳʭ ʣʝʩʦʚ ʠ ʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʭ 

ʩʪʝʧʝʡ ʜʘʫʨʦ-ʤʦʥʛʦʣʴʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʬʦʨʤʘʮʠʡ. ɺ ʧʦʜʪʘʝʞʥʦ-ʣʝʩʦʩʪʝʧʥʦʤ 

ʢʦʤʧʣʝʢʩ 1050 ʚʠʜʦʚ 

52 ʖʞʥʦʟʘʙʘʡʢʘʣʴʩʢʠʡ ʪʘʝʞʥʳʡ ʦʨʦʙʠʦʤ 

ʃʝʩʦʩʪʝʧʥʦʡ 

(500-700 ʜʦ 1000 ʤ) 
ï1,8Ñ1,2 

1400-

1700 
351Ñ64 

ɺʦʩʪʦʯʥʦʩʠʙʠʨʩʢʘʷ ʣʠʩʪʚʝʥʥʠʯʥʦ-ʩʦʩʥʦʚʘʷ 

ʣʝʩʦʩʪʝʧʴ ʩ ʢʦʤʧʣʝʢʩʦʤ ʜʘʫʨʦ-ʤʦʥʛʦʣʴʩʢʠʭ 

ʩʪʝʧʝʡ. 

ɺ ʣʝʩʦʩʪʝʧʥʦʤ ʧʦʷʩʝ 700 ʚʠʜʦʚ. 

66 ɺʦʩʪʦʯʥʦʘʣʪʘʡʩʢʦ-ʊʫʚʠʥʩʢʠʡ ʧʫʩʪʳʥʥʦ-ʩʪʝʧʥʦʡ ʦʨʦʙʠʦʤ 

ʃʝʩʦʩʪʝʧʥʦʡ 

(2000-2400 ʤ) 
ï2,4Ñ1,9 2000 235Ñ36 

ʌʨʘʛʤʝʥʪʳ ʨʝʣʠʢʪʦʚʦʡ ʣʠʩʪʚʝʥʥʠʯʥʦʡ 

ʣʝʩʦʩʪʝʧʠ ʩ ʜʘʫʨʦ-ʤʦʥʛʦʣʴʩʢʠʤʠ ʩʪʝʧʷʤʠ 

ɻʦʨʥʦʩʪʝʧʥʦʡ 

(1800ï2600 ʤ) 
ï1,9Ñ2,1 2400 205Ñ60 

ʂʦʤʧʣʝʢʩ ʜʘʫʨʦ-ʤʦʥʛʦʣʩɹʢʠʭ ʜʝʨʥʦʚʠʥʥʦ-

ʟʣʘʢʦʚʳʭ ʠ ʦʧʫʩʪʳʥʝʥʥʳʭ ʩʪʝʧʝʡ ʩ ʫʯʘʩʪʠʝʤ 

ʮʝʥʪʨʘʣʴʥʦʘʟʠʘʪʩʢʠʭ ʚʠʜʦʚ. 

ɺ ʣʝʩʦʩʪʝʧʥʦʤ ʠ ʩʪʝʧʥʦʤ ʧʦʷʩʘʭ  

900ï1000 ʚʠʜʦʚ. 

ʇʨʠʤʝʯʘʥʠʝ: *ʩʪʦʣʙʮʳ 3- ʩʨ. ʛʦʜ. ʪʝʤʧ. ʚʦʟʜʫʭʘ ʚ 
ʦ
ʉ, 4- ʩʫʤʤʘ ʘʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ (t >10

ʦ
C) ʜʣʷ 

ʙʠʦʤʘ ʠ ʩʨ. ʛʦʜ. ʪʝʤʧ. ʠʶʣʷ ï ʜʣʷ ʧʦʷʩʦʚ;
 
5- ʩʨ. ʛʦʜ. ʢʦʣ-ʚʦ ʦʩʘʜʢʦʚ (ʤʤ); 1-ʥʦʤʝʨ ʙʠʦʤʘ 



˹ˢ̂˴ˮ ˻ ˭˩˸˶˩ 

ˤ˻˽˾˻˿̍ ˿́˩˽˩ˤ˩˨˩˹ˮ̒. 2023Φ Ѕ 1  12 

 

ʂʦʥʮʝʧʮʠʷ ʵʢʦʩʠʩʪʝʤʥʦʛʦ (ʙʠʦʤʥʦʛʦ) ʨʘʟʥʦʦʙʨʘʟʠʷ ʧʦʟʚʦʣʷʝʪ ʨʘʩʢʨʳʪʴ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʛʦʨ ʩʦʛʣʘʩʥʦ ʩʪʨʫʢʪʫʨʝ ʚʳʩʦʪʥʦ-ʧʦʷʩʥʳʭ 

ʩʧʝʢʪʨʦʚ, ʩʣʦʞʠʚʰʠʭʩʷ ʬʣʦʨʦʮʝʥʦʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʦʚ ʠ ʠʭ ʩʚʷʟʠ ʩ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʥʘ ʛʨʘʜʠʝʥʪʘʭ ʧʦʩʪʫʧʘʶʱʝʛʦ ʥʘ ʛʦʨʥʳʝ ʩʢʣʦʥʳ ʪʝʧʣʘ ʠ ʫʚʣʘʞʥʝʥʠʷ (ʪʘʙʣ. 1). 

ʉʦʦʪʥʦʰʝʥʠʝ ʚ ʧʨʝʜʝʣʘʭ ʙʠʦʤʘ ʢʣʠʤʘʢʩʥʳʭ ʩʦʦʙʱʝʩʪʚ ʟʦʥʘʣʴʥʳʭ ʵʢʦʩʠʩʪʝʤ (ʢʣʠʤʘʪʠʧʦʚ), 

ʮʝʥʦʪʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʵʢʦʩʠʩʪʝʤ (ʵʜʘʬʠʯʝʩʢʠʭ, ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʚʘʨʠʘʥʪʦʚ, 

ʨʝʜʢʠʭ ʠ ʫʥʠʢʘʣʴʥʳʭ ʵʢʦʩʠʩʪʝʤ) ʠ ʠʭ ʙʠʦʪʳ ʜʘʶʪ ʦʩʥʦʚʘʥʠʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʠ 

ʩʦʭʨʘʥʥʦʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʛʦʨʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. 

 

ɺʳʚʦʜʳ 

 

ɻʦʨʥʳʝ ʩʪʝʧʠ ʉʠʙʠʨʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʚ ʰʠʨʦʢʦʤ ʟʦʥʘʣʴʥʦʤ ʜʠʘʧʦʟʦʥʝ, ʚʤʝʩʪʝ ʩ ʪʝʤ 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʛʦʨʥʳʭ ʩʪʝʧʝʡ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʩʦʪʥʳʤ 

ʛʨʘʜʠʝʥʪʦʤ ʧʦʷʩʥʦʛʦ ʩʧʝʢʪʨʘ ʧʨʠ ʩʦʧʨʷʞʝʥʥʦʤ ʜʝʡʩʪʚʠʠ ʜʨʫʛʠʭ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ, ʥʝ 

ʥʘʭʦʜʷ ʧʨʷʤʦʡ ʢʦʨʨʝʣʷʮʠʠ ʩ ʠʟʤʝʥʝʥʠʝʤ ʘʙʩʦʣʶʪʥʦʡ ʚʳʩʦʪʳ, ʚʥʦʩʷʪ ʩʚʦʡ ʚʢʣʘʜ ʚ 

ʨʝʛʠʦʥʘʣʴʥʫʶ ʩʧʝʮʠʬʠʢʫ ʩʦʩʪʘʚʘ ʛʦʨʥʳʭ ʵʢʦʩʠʩʪʝʤ. 

ʉʘʤʦʝ ʩʝʚʝʨʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʛʦʨʥʳʭ ʩʪʝʧʝʡ ʩʚʷʟʘʥʦ ʩ ʛʠʧʦʘʨʢʪʠʯʝʩʢʠʤ ʧʦʷʩʦʤ 

ʉʝʚʝʨʦ-ɺʦʩʪʦʢʘ ʉʠʙʠʨʠ, ʛʜʝ ʢʨʠʦʢʩʝʨʦʬʠʪʥʳʝ ʩʦʦʙʱʝʩʪʚʘ ʩʪʝʧʝʡ ʩʦʯʝʪʘʶʪʩʷ ʩ ʣʝʩʘʤʠ 

ʩʘʤʦʡ ʩʝʚʝʨʥʦʡ ʬʦʨʤʘʮʠʠ ʣʠʩʪʚʝʥʥʠʮʳ ʂʘʷʥʜʝʨʘ ʚ ʩʦʩʪʘʚʝ ʣʝʩʦʩʪʝʧʥʦʛʦ ʧʦʷʩʘ. ʆʪʜʝʣʴʥʳʝ 

ʬʨʘʛʤʝʥʪʳ ʢʨʠʦʢʩʝʨʦʬʠʪʥʳʭ ʩʪʝʧʝʡ ʧʨʦʩʣʝʞʠʚʘʶʪʩʷ ʚ ʛʠʧʦʘʨʢʪʠʯʝʩʢʠʭ ʛʦʨʥʳʭ ʪʫʥʜʨʘʭ 

ʏʫʢʦʪʢʠ ʠ ʂʦʣʳʤʳ. ɺʳʩʦʪʥʳʝ ʧʨʝʜʝʣʳ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʢʦʣʝʙʣʶʪʩʷ ʦʪ 400-1200 ʤ. 

ɺ ʩʦʩʪʘʚʝ ʢʨʠʦʬʠʪʥʳʭ ʩʪʝʧʝʡ ʫʯʘʩʪʚʫʶʪ ʚʠʜʳ ʧʣʝʡʩʪʦʮʝʥʦʚʦʛʦ ʬʣʦʨʠʩʪʠʯʝʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʠ ʚʠʜʳ ʘʚʪʦʭʪʦʥʥʦʛʦ ʢʨʠʦʬʠʣʴʥʦ-ʩʪʝʧʥʦʛʦ ʵʣʝʤʝʥʪʘ ʬʣʦʨʳ ʛʦʨʥʳʭ ʪʫʥʜʨ ʉʫʙʘʨʢʪʠʢʠ [9]. 

ɼʣʷ ɺʦʩʪʦʯʥʦʩʠʙʠʨʩʢʦʛʦ ʩʝʢʪʦʨʘ ʛʦʨ ʭʘʨʘʢʪʝʨʥʳ ʣʝʩʦʩʪʝʧʥʳʝ ʩʦʯʝʪʘʥʠʷ ʩʦʩʥʦʚʳʭ, 

ʣʠʩʪʚʝʥʥʠʯʥʳʭ ʠʟ ʣʠʩʪʚʝʥʥʠʮʳ ɻʤʝʣʠʥʘ ʣʝʩʦʚ ʩʦ ʩʪʝʧʷʤʠ ʤʦʥʛʦʣʦ-ʜʘʫʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ 

ʬʦʨʤʘʮʠʡ, ʢʦʪʦʨʳʝ ʢ ʶʛʫ ʧʦʩʪʝʧʝʥʥʦ ʚʳʭʦʜʷʪ ʥʘ ʦʩʥʦʚʥʳʝ ʧʦʟʠʮʠʠ ʛʦʨʥʳʭ ʩʢʣʦʥʦʚ, 

ʦʙʨʘʟʫʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʡ ʧʦʷʩ ʩʪʝʧʝʡ. ʕʢʩʧʦʟʠʮʠʦʥʥʘʷ ʣʝʩʦʩʪʝʧʴ ʨʘʩʧʨʦʩʪʨʘʥʝʥʘ ʥʘ 

ʚʳʩʦʪʘʭ 400-1400 ʤ, ʩʪʝʧʥʦʡ ʧʦʷʩ ʧʦʜʥʠʤʘʝʪʩʷ ʜʦ 800-900 ʤ. ʕʪʦ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʘʷ ʯʘʩʪʴ 

ʛʦʨʥʳʭ ʩʪʝʧʝʡ ʉʠʙʠʨʠ. ɺ ʛʦʨʘʭ ʖʞʥʦʡ ʉʠʙʠʨʠ ʧʨʝʦʙʣʘʜʘʝʪ ʢʦʤʧʣʝʢʩ ʶʞʥʦʩʠʙʠʨʩʢʠʭ 

ʬʦʨʤʘʮʠʡ. ɺ ʛʦʨʥʦʡ ʣʝʩʦʩʪʝʧʠ ɸʣʪʘʷ ʙʝʨʝʟʦʚʳʝ, ʣʠʩʪʚʝʥʥʠʯʥʳʝ ʠʟ ʩʠʙʠʨʩʢʦʡ ʣʠʩʪʚʝʥʥʠʮʳ 

ʣʝʩʘ ʩʦʯʝʪʘʶʪʩʷ ʥʘ ʛʦʨʥʳʭ ʩʢʣʦʥʘʭ ʩʦ ʩʪʝʧʷʤʠ ʶʞʥʦʩʠʙʠʨʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʬʦʨʤʘʮʠʡ ʥʘ 

ʚʳʩʦʪʘʭ 400-1500 ʤ. ɺʳʜʝʣʷʝʪʩʷ ʠ ʦʩʦʙʥʷʢʦʤ ʩʪʦʠʪ ʧʫʩʪʳʥʥʦ-ʛʦʨʥʦʩʪʝʧʥʦʡ ʦʨʦʙʠʦʤ 

ʖʞʥʦʡ ʊʫʚʳ ʠ ʖʛʦ-ɺʦʩʪʦʯʥʦʛʦ ɸʣʪʘʷ, ʜʣʷ ʢʦʪʦʨʦʛʦ ʭʘʨʘʢʪʝʨʥʦ ʦʩʪʝʧʥʝʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʚʩʝʭ ʚʳʩʦʪʥʳʭ ʧʦʷʩʦʚ, ʘ ʚ ʩʦʩʪʘʚʝ ʩʪʝʧʥʦʛʦ ʧʦʷʩʘ ʚʳʜʝʣʷʶʪʩʷ ʧʦʜʧʦʷʩʘ ʜʝʨʥʦʚʠʥʥʦʟʣʘʢʦʚʳʭ 

ʠ ʦʧʫʩʪʳʥʝʥʥʳʭ ʩʪʝʧʝʡ ʜʘʫʨʦ-ʤʦʥʛʦʣʴʩʢʦʛʦ ʢʦʤʧʣʝʢʩʘ ʬʦʨʤʘʮʠʡ ʩ ʫʯʘʩʪʠʝʤ ʤʥʦʛʠʭ 

ʮʝʥʪʨʘʣʴʥʦʘʟʠʘʪʩʢʠʭ ʚʠʜʦʚ ʠ ʩʦʦʙʱʝʩʪʚ. ɿʜʝʩʴ ʦʪʤʝʯʘʝʪʩʷ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʪʝʧʝʡ ʧʦ ʚʩʝʤʫ 

ʛʦʨʥʦʤʫ ʧʨʦʬʠʣʶ (1800-2600 ʤ), ʩʘʤʦʝ ʚʳʩʦʢʦʝ ʧʨʦʥʠʢʥʦʚʝʥʠʝ ʩʪʝʧʝʡ ʚ ʛʦʨʳ ʠ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʳʡ ʢʦʥʪʘʢʪ ʩʪʝʧʥʳʭ ʠ ʪʫʥʜʨʦʚʳʭ ʩʦʦʙʱʝʩʪʚ. ʕʢʦʣʦʛʠʯʝʩʢʫʶ ʩʪʨʫʢʪʫʨʫ 

ʙʠʦʤʦʚ ʜʦʧʦʣʥʷʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʦʩʫʜʠʩʪʳʭ ʨʘʩʪʝʥʠʡ. ʆʩʥʦʚʫ 

ʚʠʜʦʚʦʛʦ ʙʦʛʘʪʩʪʚʘ ʣʝʩʦʩʪʝʧʥʦʛʦ ʠ ʩʪʝʧʥʦʛʦ ʧʦʷʩʦʚ ʦʙʝʩʧʝʯʠʚʘʶʪ ʧʦʨʷʜʢʘ 1000-1300 ʚʠʜʦʚ 

ʚ ʩʦʩʪʘʚʝ ʢʘʞʜʦʛʦ ʦʨʦʙʠʦʤʘ. ʅʘʠʙʦʣʝʝ ʙʝʜʥʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʝʧʥʘʷ ʬʨʘʢʮʠʷ ʬʣʦʨʳ ʚ 

ʛʠʧʦʘʨʢʪʠʯʝʩʢʠʭ ʦʨʦʙʠʦʤʘʭ. ʉʦʩʪʘʚ ʩʪʝʧʥʦʡ ʬʣʦʨʳ, ʛʝʥʝʪʠʯʝʩʢʠʡ ʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʝʝ 

ʵʣʝʤʝʥʪʳ ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʟʣʠʯʘʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʣʦʞʝʥʠʷ ʛʦʨʥʳʭ 

ʙʠʦʤʦʚ ʚ ʦʙʱʝʡ ʩʠʩʪʝʤʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʙʠʦʤʦʚ ʈʦʩʩʠʠ. ɻʝʦʛʨʘʬʠʯʝʩʢʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʚ 

ʚʠʜʦʚʦʤ ʨʘʟʥʦʦʙʨʘʟʠʠ ʩʪʝʧʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʙʠʦʤʦʚ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʠ ʩʦʦʙʱʝʩʪʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʚʳʷʚʣʷʷ ʝʛʦ ʙʝʪʘ-ʨʘʟʥʦʦʙʨʘʟʠʝ ʧʦ 

Whittaker (1972). ʈʝʛʠʦʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʷʝʪ ʟʘ ʢʣʠʤʘʪʦʤ ʚʘʞʥʝʡʰʫʶ 

ʨʦʣʴ ʚ ʨʘʟʚʠʪʠʠ ʛʦʨʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠ ʠʭ ʢʦʤʧʦʥʝʥʪʦʚ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʠ 

ʫʯʘʩʪʠʝ ʩʪʝʧʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʛʝʦʛʨʘʬʦ-ʛʝʥʝʪʠʯʝʩʢʠʭ ʢʦʤʧʣʝʢʩʘʭ ʬʦʨʤʘʮʠʡ ʨʘʟʥʦʛʦ ʚʦʟʨʘʩʪʘ ʠ 

ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ʅʘʠʙʦʣʝʝ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʩʪʝʧʥʦʛʦ ʢʦʤʧʦʥʝʥʪʘ ʥʘ ʟʥʘʯʠʪʝʣʴʥʦʤ 

ʜʠʘʧʘʟʦʥʝ ʚʳʩʦʪ ʩʚʷʟʘʥʦ ʩ ʧʦʷʩʦʤ ʵʢʩʧʦʟʠʮʠʦʥʥʦʡ ʣʝʩʦʩʪʝʧʠ, ʨʘʟʚʠʚʘʶʱʝʡʩʷ ʚ ʛʦʨʘʭ 
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ʉʠʙʠʨʠ ʩ ʧʣʝʡʩʪʦʮʝʥʘ [18]. ʆʮʝʥʢʘ ʪʠʧʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʛʦʨʥʳʭ ʩʪʝʧʝʡ, ʚʳʷʚʣʝʥʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʭ ʧʦʣʦʞʝʥʠʷ ʚ ʚʳʩʦʪʥʦ-ʧʦʷʩʥʦʡ ʩʪʨʫʢʪʫʨʝ, 

ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʨʦʙʠʦʤʦʚ ʷʚʣʷʶʪʩʷ ʢʣʶʯʝʚʳʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʨʝʰʘʝʤʳʤʠ ʚ 

ʨʘʤʢʘʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʙʠʦʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʛʝʦʛʨʘʬʠʠ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, 

ʠ ʚʦʩʪʨʝʙʦʚʘʥʳ ʧʨʘʢʪʠʯʝʩʢʦʡ ʩʬʝʨʦʡ ʚ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʠ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʨʦʙʣʝʤʘ 

ʦʭʨʘʥʳ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʥʝ ʩʚʦʜʠʪʩʷ ʪʦʣʴʢʦ ʢ ʦʭʨʘʥʝ ʦʪʜʝʣʴʥʳʭ, ʯʘʩʪʦ ʨʝʜʢʠʭ 

ʪʘʢʩʦʥʦʚ. ɻʝʥʝʨʘʣʴʥʘʷ ʩʪʨʘʪʝʛʠʷ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʛʦʨʘʭ ʜʦʣʞʥʘ ʙʳʪʴ 

ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʥʘʙʦʨʘ ʵʢʦʩʠʩʪʝʤ ʠ ʩʦʚʦʢʫʧʥʦʩʪʝʡ ʚʠʜʦʚ ʚ ʠʭ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʤ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩ ʫʯʝʪʦʤ ʫʥʠʢʘʣʴʥʦʡ ʚʳʩʦʪʥʦ-ʧʦʷʩʥʦʡ ʩʪʨʫʢʪʫʨʳ, 

ʩʚʦʡʩʪʚʝʥʥʦʡ ʢʘʞʜʦʤʫ ʦʨʦʙʠʦʤʫ. 
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ʈʘʙʦʪʘ ʚʳʧʦʣʥʝʥʘ ʚ ʨʘʤʢʘʭ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʟʘʜʘʥʠʷ ʧʦ ʪʝʤʝ ʅʀʈ: 

çʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ ʵʢʦʩʠʩʪʝʤ ʚ ʫʩʣʦʚʠʷʭ ʠʟʤʝʥʝʥʠʡ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳè (ɻɿ), ʧʦʜʪʝʤʝ: ɹʠʦʛʝʦʛʨʘʬʠʯʝʩʢʦʝ ʢʘʨʪʦʛʨʘʬʠʨʦʚʘʥʠʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʟʥʦʦʙʨʘʟʠʷ, 

ʛʝʦʛʨʘʬʠʠ ʠ ʜʠʥʘʤʠʢʠ ʵʢʦʩʠʩʪʝʤ. 
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The biogeography considers the diversity of mountain ecosystems and their biota on the 

basis of the ecosystem concept and the ecological-geographical approach to data interpretation due 

to the three-dimensional structure and the high degree of differentiation of ecotopes. The mountain 

biome (orobiome) is an integral indicator of the historically developed high-altitude zone structure 

of the vegetation cover and the biota adaptation to a specific combination of ecosystems within 

high-altitude zones. The characteristics of the mountain steppes of nine orobiomes of Siberia are 

given, which provides comparative information about the geography of species and communities. 

Historically formed geographical and genetic complexes of steppe formations occupy different 

high-altitude levels in the mountain biomes of Siberia. 
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ɺʚʝʜʝʥʠʝ 

 

ʈʝʯʥʦʡ ʩʪʦʢ ï ʧʨʦʮʝʩʩ ʤʥʦʛʦʬʘʢʪʦʨʥʳʡ, ʦʧʨʝʜʝʣʷʝʤʳʡ ʧʨʠʨʦʜʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʫʩʣʦʚʠʷʤʠ. ʇʝʨʩʦʥʘʣʴʥʘʷ ʨʦʣʴ ʢʘʞʜʦʛʦ ʠʟ ʫʢʘʟʘʥʥʦʡ ʛʨʫʧʧʳ ʬʘʢʪʦʨʦʚ 

ʤʦʞʝʪ ʤʝʥʷʪʴʩʷ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʟʘʚʠʩʝʪʴ ʦʪ ʤʥʦʞʝʩʪʚʘ ʧʨʠʯʠʥ, ʢʦʥʢʨʝʪʥʦʛʦ ʠʭ 

ʩʦʯʝʪʘʥʠʷ ʠ ʧʨʦʷʚʣʝʥʠʷ. ʈʝʢʠ, ʦʩʪʘʚʘʷʩʴ çʧʨʦʜʫʢʪʦʤ ʢʣʠʤʘʪʘè, ʝʩʪʝʩʪʚʝʥʥʳʤ ʦʙʨʘʟʦʤ 

ʨʝʘʛʠʨʫʶʪ ʥʘ ʚʩʝ ʠʟʤʝʥʝʥʠʷ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʟʝʤʥʦʡ ʘʪʤʦʩʬʝʨʝ. ʇʣʘʥʝʪʘʨʥʳʝ ʢʦʣʝʙʘʥʠʷ 

ʢʣʠʤʘʪʘ, ʦʪʨʘʞʝʥʥʳʝ ʥʘ ʨʝʛʠʦʥʘʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ, ʚʳʟʳʚʘʶʪ ʨʝʘʢʮʠʶ ʚʦʜʥʦʡ ʩʨʝʜʳ. 

ʄʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʨʝʢ ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʫʱʝʩʪʚʝʥʥʳʝ 

ʠʟʤʝʥʝʥʠʷ ʚʦʜʥʦʛʦ, ʣʝʜʦʚʦʛʦ ʠ ʪʝʨʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ, ʨʝʞʠʤʘ ʩʪʦʢʘ ʥʘʥʦʩʦʚ ʠ ʧʝʨʝʥʦʩʘ 

ʚʝʱʝʩʪʚ ʚ ʚʦʜʥʳʭ ʧʦʪʦʢʘʭ [1-6]. ɺ ʪʦʞʝ ʚʨʝʤʷ ʤʝʭʘʥʠʟʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʨʠʨʦʜʥʦ-

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʠ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʥʝ ʜʦ ʢʦʥʮʘ ʠʟʫʯʝʥ, ʠ ʦʪʚʝʪʥʘʷ ʨʝʘʢʮʠʷ ʧʦʩʣʝʜʥʝʛʦ 

ʥʘ ʤʥʦʛʦʦʙʨʘʟʠʝ ʩʦʯʝʪʘʥʠʡ ʩʦʩʪʦʷʥʠʷ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʤʝʥʷʶʱʝʛʦʩʷ 

ʢʣʠʤʘʪʘ ʦʩʪʘʝʪʩʷ ʚ ʥʘʫʯʥʦʤ ʘʩʧʝʢʪʝ ʘʢʪʫʘʣʴʥʦʡ. 

ɺ ʥʘʩʪʦʷʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʦʙʨʘʱʝʥʦ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚʳ, ʘ ʠʤʝʥʥʦ, 

ʛʣʫʙʠʥʫ ʧʨʦʤʝʨʟʘʥʠʷ ʧʦʯʚʳ ʚ ʧʨʝʜʟʠʤʥʠʡ, ʟʠʤʥʠʡ ʠ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜʳ ʥʘʢʘʥʫʥʝ ʠ ʚ 

ʧʨʦʮʝʩʩʝ ʩʥʝʛʦʪʘʷʥʠʷ. ʇʨʠ ʵʪʦʤ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚʳ, 

ʫʯʘʩʪʚʫʶʱʠʭ ʚ ʵʪʦʤ ʧʨʦʮʝʩʩʝ, ʷʚʣʷʶʱʠʭʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʡ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ 

ʠʩʩʣʝʜʦʚʘʥʠʷ. 

 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

 

ɹʘʟʦʚʘʷ ʠʥʬʦʨʤʘʮʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ ʜʘʥʥʳʤʠ ʧʦ 

ʘʪʤʦʩʬʝʨʥʳʤ ʦʩʘʜʢʘʤ (ʤʝʩʷʯʥʳʝ ʠ ʛʦʜʦʚʳʝ ʩʫʤʤʳ, ʤʘʢʩʠʤʘʣʴʥʳʝ ʠ ʤʠʥʠʤʘʣʴʥʳʝ 

ʚʝʣʠʯʠʥʳ), ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ, ʛʣʫʙʠʥʝ ʧʨʦʤʝʨʟʘʥʠʷ ʧʦʯʚʳ, ʚʳʩʦʪʝ ʩʥʝʛʘ ʠ ʟʘʧʘʩʘʤ ʚʦʜʳ ʚ 

ʥʝʤ ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʥʘ 9 ʤʝʪʝʦʩʪʘʥʮʠʷʭ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ, ʩʨʝʜʥʝʤʝʩʷʯʥʳʤ, 

ʛʦʜʦʚʳʤ, ʥʘʠʙʦʣʴʰʠʤ ʠ ʥʘʠʤʝʥʴʰʠʤ ʨʘʩʭʦʜʘʤ ʚʦʜʳ ʟʘ ʧʝʨʠʦʜʳ ʥʘʙʣʶʜʝʥʠʡ ʚ ʙʘʩʩʝʡʥʝ 

ɺʝʨʭʥʝʛʦ ɼʦʥʘ, ʵʢʩʪʨʝʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʷʤ ʩʪʦʢʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʄʘʪʝʨʠʘʣʳ 

ʟʘʠʤʩʪʚʦʚʘʥʳ ʠʟ ʢʘʜʘʩʪʨʦʚʳʭ ʠʩʪʦʯʥʠʢʦʚ, ʠʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ, ʘʨʭʠʚʥʳʭ ʬʦʥʜʦʚ 

ɺʦʨʦʥʝʞʩʢʦʛʦ ʮʝʥʪʨʘ ʧʦ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʫ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. 
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ʈʘʩʯʝʪʳ ʠ ʘʥʘʣʠʟ ʚʳʧʦʣʥʝʥʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ ʛʝʦʛʨʘʬʦ-ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ, 

ʤʘʪʝʤʘʪʠʢʦ-ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ, ʩʨʘʚʥʝʥʠʷ, ʛʨʘʬʠʯʝʩʢʦʛʦ ʠ ʜʨ. ɺ ʜʦʩʪʠʞʝʥʠʠ ʧʦʩʪʘʚʣʝʥʥʦʡ 

ʮʝʣʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʣʠʪʝʨʘʪʫʨʥʳʝ ʠʩʪʦʯʥʠʢʠ, ʥʘʫʯʥʳʝ ʩʪʘʪʴʠ. ʈʘʩʯʝʪʳ ʚʳʧʦʣʥʝʥʳ ʚ 

ʧʨʦʛʨʘʤʤʥʳʭ ʧʨʦʜʫʢʪʘʭ MSExcel, Statistica. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ 

 
ʄʥʦʛʦʚʦʜʥʳʝ ʬʘʟʳ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ: ʧʦʣʦʚʦʜʴʝ ʠ ʧʘʚʦʜʦʢ ï ʥʘʭʦʜʷʪʩʷ ʚ ʪʝʩʥʦʡ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ, ʚʠʜʘ, ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʜʣʠʪʝʣʴʥʦʩʪʠ ʚʳʧʘʜʝʥʠʷ ʘʪʤʦʩʬʝʨʥʳʭ 
ʦʩʘʜʢʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʨʝʯʥʦʛʦ ʚʦʜʦʩʙʦʨʘ. ɼʣʷ ʩʥʝʛʦʚʦʛʦ ʧʦʣʦʚʦʜʴʷ ʚ ʙʘʩʩʝʡʥʝ ɺʝʨʭʥʝʛʦ 
ɼʦʥʘ ʩʫʱʝʩʪʚʝʥʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʩʥʝʛʦʥʘʢʦʧʣʝʥʠʝ ʭʦʣʦʜʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʩʝʟʦʥʘ ʟʠʤʳ, ʚʳʩʦʪʘ 
ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʠ ʟʘʧʘʩʳ ʚʦʜʳ ʚ ʩʥʝʛʝ ʢ ʥʘʯʘʣʫ ʩʥʝʛʦʪʘʷʥʠʷ. ɿʘ ʩʯʝʪ ʙʦʣʝʝ ʧʦʟʜʥʝʛʦ 
ʦʩʝʥʥʝʛʦ ʩʥʝʛʦʦʙʨʘʟʦʚʘʥʠʷ, ʥʝʨʝʜʢʦ ʧʝʨʝʭʦʜʷʱʝʛʦ ʥʘ ʜʝʢʘʙʨʴ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 
ʫʩʪʦʡʯʠʚʦʛʦ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʜʣʷ ʙʘʩʩʝʡʥʘ ʩʦʢʨʘʱʘʝʪʩʷ, ʢʘʢ ʵʪʦ ʦʪʤʝʯʘʝʪʩʷ ʠ ʚ ʮʝʣʦʤ 
ʜʣʷ ɽʊʈ [7]. 

ɺ ʢʦʣʠʯʝʩʪʚʝ ʩʝʟʦʥʥʳʭ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʟʥʘʯʠʤʦ ʚʳʨʘʞʝʥʥʳʭ ʪʝʥʜʝʥʮʠʡ ʥʝ 
ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ. ɿʠʤʥʠʝ ʦʩʘʜʢʠ, ʘʢʪʫʘʣʴʥʳʝ ʜʣʷ ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʣʦʚʦʜʥʦʛʦ ʩʪʦʢʘ, ʯʝʪʢʦʛʦ 
ʪʨʝʥʜʘ ʨʦʩʪʘ ʠʣʠ ʩʥʠʞʝʥʠʷ ʥʝ ʠʤʝʶʪ. ʂʦʣʝʙʘʥʠʷ ʩʨʝʜʥʝʩʝʟʦʥʥʳʭ ʩʫʤʤ (ʈ, ʤʤ) ʦʩʘʜʢʦʚ 
ʚʝʩʥʳ, ʣʝʪʘ ʠ ʦʩʝʥʠ ʧʨʠʦʙʨʝʪʘʶʪ ʧʠʣʦʦʙʨʘʟʥʳʡ ʭʘʨʘʢʪʝʨ (ʨʠʩ. 1). ʃʠʰʴ ʩ ʥʝʢʦʪʦʨʳʤ 
ʜʦʧʫʱʝʥʠʝʤ ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ ʦ ʩʥʠʞʝʥʠʠ ʦʩʝʥʥʠʭ ʦʩʘʜʢʦʚ ʧʨʠʤʝʨʥʦ ʧʦʩʣʝ 1992 ʛʦʜʘ ʠ 
ʥʝʙʦʣʴʰʦʤ ʨʦʩʪʝ ʚʝʩʝʥʥʠʭ ʦʩʘʜʢʦʚ ʧʦʩʣʝ 2002 ʛʦʜʘ. 

 

 

 
ʈʠʩʫʥʦʢ 1 ï ʉʝʟʦʥʥʳʝ ʦʩʘʜʢʠ ʧʦ ʤʝʪʝʦʩʪʘʥʮʠʠ ɺʦʨʦʥʝʞ ʟʘ 1951-2020 ʛʦʜʳ 
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y = -0,151x + 189,0

RĮ = 0,002

0

50

100

150

200

250

300

350

400

450

1
9

5
1

1
9

5
5

1
9

5
9

1
9

6
3

1
9

6
7

1
9

7
1

1
9

7
5

1
9

7
9

1
9

8
3

1
9

8
7

1
9

9
1

1
9

9
5

1
9

9
9

2
0

0
3

2
0

0
7

2
0

1
1

2
0

1
5

2
0

1
9

ʃʝʪʦ
ʈ, ʤʤ

y = 0,078x + 141,0
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ʀʩʭʦʜʷ ʠʟ ʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʩʝʟʦʥʥʳʭ ʦʩʘʜʢʦʚ ʟʘ 70-ʣʝʪʥʠʡ ʧʝʨʠʦʜ 

ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʤʝʪʝʦʩʪʘʥʮʠʠ ɺʦʨʦʥʝʞ, ʤʦʞʥʦ ʢʦʥʩʪʘʪʠʨʦʚʘʪʴ, ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʠʭ ʢʦʣʠʯʝʩʪʚʝ ʥʝ ʦʪʤʝʯʘʝʪʩʷ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʩʫʤʤ ʦʩʘʜʢʦʚ ʧʦ ʩʝʟʦʥʘʤ ʚʥʫʪʨʠ 

ʛʦʜʘ ʚ ʤʥʦʛʦʣʝʪʥʠʭ ʨʘʩʯʝʪʘʭ ʩʦʩʪʘʚʣʷʝʪ ʟʠʤʦʡ 21 %, ʚʝʩʥʦʡ 22 %, ʣʝʪʦʤ 32 %, ʦʩʝʥʴʶ 25 % 

ʦʪ ʛʦʜʦʚʦʡ ʩʫʤʤʳ 579 ʤʤ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʠ ʠʭ ʜʠʥʘʤʠʢʘ ʥʝ ʤʦʛʫʪ 

ʚʳʟʳʚʘʪʴ ʠʟʤʝʥʝʥʠʷ ʚ ʦʙʲʝʤʘʭ ʩʥʝʛʦʚʦʛʦ ʧʦʣʦʚʦʜʴʷ ʠ ʚʝʩʝʥʥʝʛʦ ʩʝʟʦʥʥʦʛʦ ʩʪʦʢʘ, 

ʧʨʦʠʩʭʦʜʷʱʠʝ ʥʘ ʨʝʢʘʭ ʝʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʙʘʩʩʝʡʥʝ ɼʦʥʘ [8]. ʆʯʝʚʠʜʥʦ, 

ʯʪʦ ʚʝʜʫʱʫʶ ʨʦʣʴ ʚ ʜʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʠʛʨʘʶʪ ʠʥʳʝ ʵʣʝʤʝʥʪʳ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʮʠʢʣʘ. 

ʆʙʨʘʪʠʤʩʷ ʢ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ, ʝʝ ʠʟʤʝʥʝʥʠʷʤ ʠ ʩʚʷʟʘʥʥʳʤʠ ʩ ʥʠʤʠ ʧʨʦʮʝʩʩʘʤʠ ʥʘ 

ʚʦʜʦʩʙʦʨʝ. 

ʄʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ, ʘ ʠʤʝʥʥʦ, ʥʘʨʘʩʪʘʥʠʝ ʠʣʠ ʩʥʠʞʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ 

ʚʦʟʜʫʭʘ ʠʥʪʝʥʩʠʬʠʮʠʨʫʝʪ ʠʣʠ ʟʘʤʝʜʣʷʝʪ ʧʨʦʮʝʩʩ ʪʘʷʥʠʷ ʩʥʝʛʘ ʠ ʜʨʫʞʥʦʩʪʴ ʧʦʣʦʚʦʜʴʷ. 

ʀʟʤʝʥʝʥʠʝ ʢʣʠʤʘʪʘ, ʧʨʝʞʜʝ ʚʩʝʛʦ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, ʨʝʛʠʩʪʨʠʨʫʝʤʦʝ ʢʘʢ ʥʘ 

ʛʣʦʙʘʣʴʥʦʤ, ʪʘʢ ʠ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʷʭ, ʷʚʣʷʝʪʩʷ ʤʦʱʥʳʤ ʪʨʠʛʛʝʨʦʤ ʩʦʚʨʝʤʝʥʥʳʭ 

ʧʨʠʨʦʜʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʅʘ ʝʚʨʦʧʝʡʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʧʨʦʛʨʝʚʘʥʠʝ ʘʪʤʦʩʬʝʨʳ, ʢʘʢ 

ʦʪʤʝʯʘʝʪʩʷ ʚ [6, 9], ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʪʝʢʫʱʝʛʦ ʚʝʢʘ, ʘ ʧʝʨʠʦʜ 2015-2020 ʛʛ. ʙʳʣ 

ʩʘʤʳʤ ʪʝʧʣʳʤ ʰʝʩʪʠʣʝʪʠʝʤ, ʘ ʧʝʨʠʦʜ 2011-2020 ʛʛ. ï ʩʘʤʳʤ ʪʝʧʣʳʤ ʜʝʩʷʪʠʣʝʪʠʝʤ ʟʘ ʚʩʝ 

ʛʦʜʳ ʥʘʙʣʶʜʝʥʠʡ. ɺ ʙʘʩʩʝʡʥʝ ɼʦʥʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ ʥʘʙʣʶʜʘʝʪʩʷ ʨʝʟʢʦʝ 

ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʧʦʩʣʝ 1987 ʛʦʜʘ. ʋʢʘʟʘʥʥʳʡ ʛʦʜ ʷʚʣʷʝʪʩʷ 

ʨʫʙʝʞʥʳʤ ʚ ʤʥʦʛʦʣʝʪʥʝʡ ʜʠʥʘʤʠʢʝ ʪʝʤʧʝʨʘʪʫʨʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʦʩʣʝ ʢʦʪʦʨʦʛʦ 

ʬʦʨʤʠʨʫʝʪʩʷ ʧʦʩʪʦʷʥʥʦʝ ʠ ʥʝʫʢʣʦʥʥʦʝ ʧʦʪʝʧʣʝʥʠʝ. ɺ ʢʦʣʝʙʘʥʠʷʭ ʩʨʝʜʥʝʛʦʜʦʚʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʟʘ 1951-2020 ʛʛ. ʟʘʚʝʨʰʘʶʱʠʡ ʧʝʨʠʦʜ ʨʘʩʩʤʦʪʨʝʥʠʷ 2020-ʳʡ ʛʦʜ, ʩʪʘʣ 

ʩʘʤʳʤ ʪʝʧʣʳʤ, ʩ ʩʘʤʦʡ ʚʳʩʦʢʦʡ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ, ʧʨʝʚʳʩʠʚ ʥʘʠʙʦʣʴʰʫʶ  

2002-ʛʦ ʠ ʘʥʦʤʘʣʴʥʦ ʚʳʩʦʢʫʶ 2010-ʛʦ ʛʦʜʦʚ (ʨʠʩ. 2). ɸʥʘʣʦʛʠʯʥʳʡ ʭʦʜ ʪʝʤʧʝʨʘʪʫʨʳ 

ʥʘʙʣʶʜʘʝʪʩʷ ʠ ʧʦ ʚʩʝʤ ʤʝʪʝʦʩʪʘʥʮʠʷʤ ʦʙʣʘʩʪʠ. 

 

 
ʈʠʩʫʥʦʢ 2 ï ʉʨʝʜʥʝʛʦʜʦʚʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʧʦ ʤʝʪʝʦʩʪʘʥʮʠʠ ɹʦʨʠʩʦʛʣʝʙʩʢ ʟʘ 

1951-2020 ʛʦʜʳ 

 

ʇʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʥʘʠʙʦʣʴʰʝʛʦ ʚʢʣʘʜʘ ʟʠʤʥʝʛʦ 

ʧʨʦʛʨʝʚʘʥʠʷ ʘʪʤʦʩʬʝʨʳ. ɽʝ ʫʚʝʣʠʯʝʥʠʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʩʣʘʙʳʤ ʧʨʦʤʝʨʟʘʥʠʝʤ ʧʦʯʚʳ, ʘ 

ʥʠʟʢʘʷ ʛʣʫʙʠʥʘ ʧʨʦʤʝʨʟʘʥʠʷ ʚʝʨʭʥʝʛʦ ʜʝʷʪʝʣʴʥʦʛʦ ʩʣʦʷ ʧʦʯʚʳ ʤʝʥʷʝʪ ʫʩʣʦʚʠʷ ʩʥʝʛʦʪʘʷʥʠʷ ʠ 

ʦʙʨʘʟʦʚʘʥʠʷ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʢʣʦʥʦʚʦʛʦ ʩʪʦʢʘ. ʄʝʨʟʣʘʷ ʟʝʤʣʷ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ 

ʩʥʝʛʦʪʘʷʥʠʷ ʠʛʨʘʝʪ ʨʦʣʴ ʚʦʜʦʫʧʦʨʘ, ʥʝ ʧʨʦʧʫʩʢʘʶʱʝʛʦ ʚʦʜʫ ʚʛʣʫʙʴ ʧʦʯʚʳ. ʊʘʣʘʷ ʟʝʤʣʷ, 

T ʩʨ ʛʦʜ = 7,5 Áʉ

ʊʩʨ ʛʦʜ = 6,0 Áʉ

ʊʩʨ, Áʉ 
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ʥʘʧʨʦʪʠʚ, ʭʦʨʦʰʦ ʬʠʣʴʪʨʫʝʪ ʚʦʜʫ ʚ ʧʦʯʚʫ. ɺʦʜʦʝʤʢʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ ʝʱʝ ʙʦʣʝʝ 

ʚʦʟʨʘʩʪʘʝʪ, ʝʩʣʠ ʦʩʝʥʥʝʝ ʫʚʣʘʞʥʝʥʠʝ ʙʳʣʦ ʥʝʙʦʣʴʰʠʤ. ʉʫʭʘʷ ʠʣʠ ʤʘʣʦ ʫʚʣʘʞʥʝʥʥʘʷ ʧʦʯʚʘ 

ʩʧʦʩʦʙʥʘ ʘʢʢʫʤʫʣʠʨʦʚʘʪʴ ʪʘʣʫʶ ʚʦʜʫ, ʩʦʢʨʘʱʘʷ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʢʣʦʥʦʚʦʛʦ ʠ 

ʨʝʯʥʦʛʦ ʩʪʦʢʘ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʪʝʢʫʱʝʛʦ ʩʪʦʣʝʪʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʝʧʣʳʝ ʟʠʤʳ ʥʝ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʛʣʫʙʦʢʦʤʫ ʧʨʦʤʝʨʟʘʥʠʶ ʧʦʯʚʳ, ʢʦʪʦʨʦʝ ʦʢʘʟʳʚʘʝʪʩʷ ʥʠʞʝ ʠʣʠ ʟʥʘʯʠʪʝʣʴʥʦ 

ʥʠʞʝ ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʝʡ ʚʝʣʠʯʠʥʳ (ʥʦʨʤʳ) (ʨʠʩ. 3). 

 

 
ʈʠʩʫʥʦʢ 3 ï ʅʘʠʙʦʣʴʰʘʷ ʛʣʫʙʠʥʘ ʟʠʤʥʝʛʦ ʧʨʦʤʝʨʟʘʥʠʷ ʧʦʯʚʳ ʢ ʥʘʯʘʣʫ ʩʥʝʛʦʪʘʷʥʠʷ 

ʧʦ ʜʘʥʥʳʤ ʤʝʪʝʦʩʪʘʥʮʠʡ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ 

 

ʉʦʩʪʦʷʥʠʝ ʧʦʯʚʳ ʩ ʧʨʝʜʟʠʤʴʷ, ʟʠʤʳ ʜʦ ʥʘʯʘʣʘ ʩʥʝʛʦʪʘʷʥʠʷ ʤʦʞʝʪ ʠʟʤʝʥʠʪʴ ʧʨʦʮʝʩʩ 

ʧʦʣʦʚʦʜʴʷ, ʘ ʧʨʠ ʤʥʦʛʦʢʨʘʪʥʳʭ ʠ ʧʦʩʪʦʷʥʥʳʭ ʧʦʚʪʦʨʝʥʠʷʭ ʩʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʤʥʦʛʦʣʝʪʥʠʡ 

ʛʝʥʝʟʠʩ ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʘʩʭʦʜʦʚ, ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʢʣʦʥʦʚʦʛʦ ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʪʦʢʘ [8]. 

ʇʦʜʦʙʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʚ ʛʝʥʝʟʠʩʝ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʨʝʞʠʤʝ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʪʦʢʘ ʚʝʩʝʥʥʝʛʦ ʩʥʝʛʦʚʦʛʦ ʧʦʣʦʚʦʜʴʷ ʥʘ ʨʝʢʘʭ ɼʦʥʘ. 

ʇʨʠ ʥʝʙʦʣʴʰʦʡ ʛʣʫʙʠʥʝ ʧʨʦʤʝʨʟʘʥʠʷ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʩʥʝʛʦʪʘʷʥʠʷ ʯʘʩʪʴ ʚʦʜʳ 

ʚʧʠʪʳʚʘʝʪʩʷ ʧʦʯʚʦʡ. ʉʧʦʩʦʙʥʦʩʪʴ ʧʦʛʣʦʱʝʥʠʷ ʚʦʜʳ ʧʦʯʚʦʡ ʟʘʚʠʩʠʪ ʦʪ ʪʠʧʘ ʧʦʯʚʳ ʠ ʝʝ 

ʬʠʟʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʥʘ ʤʦʤʝʥʪ ʥʘʯʘʣʘ ʩʥʝʛʦʪʘʷʥʠʷ. ʇʨʠ ʧʦʣʥʦʤ ʟʘʧʦʣʥʝʥʠʠ ʧʦʨ ʠ ʧʫʩʪʦʪ 

ʧʦʯʚʳ ʚʦʜʦʡ, ʘ ʪʘʢʞʝ ʤʝʣʢʠʭ ʧʦʥʠʞʝʥʠʡ ʨʝʣʴʝʬʘ ʤʝʩʪʥʦʩʪʠ ʧʦʪʝʨʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʩʢʣʦʥʦʚʦʛʦ ʩʪʦʢʘ ʤʠʥʠʤʠʟʠʨʫʶʪʩʷ ʠ ʥʘʯʠʥʘʝʪ ʦʙʨʘʟʦʚʳʚʘʪʴʩʷ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʢʣʦʥʦʚʳʡ 

ʩʪʦʢ, ʢʦʪʦʨʳʡ, ʜʦʩʪʠʛʘʷ ʨʫʩʣʦʚʫʶ ʝʤʢʦʩʪʴ, ʩʪʘʥʦʚʠʪʩʷ ʨʫʩʣʦʚʳʤ ʩʪʦʢʦʤ. ʇʨʠ ʧʦʜʦʙʥʦʤ 

ʩʮʝʥʘʨʠʠ ʩʪʦʢʘ ʧʦʣʦʚʦʜʴʷ ʯʘʩʪʴ ʝʛʦ ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʥʘ ʧʦʧʦʣʥʝʥʠʝ ʟʘʧʘʩʦʚ ʛʨʫʥʪʦʚʳʭ ʠ 

ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʘ ʦʩʪʘʚʰʘʷʩʷ ʯʘʩʪʴ ʦʙʨʘʟʫʝʪ ʨʝʯʥʳʝ ʚʦʜʳ ʧʦʣʦʚʦʜʴʷ. ʀʟʣʠʰʢʠ ʩʪʝʢʘʶʱʝʡ 

ʚʦʜʳ ʦʙʨʘʟʫʶʪ ʤʘʢʩʠʤʘʣʴʥʳʝ ʨʘʩʭʦʜʳ ʚʦʜʳ ʚ ʨʝʯʥʦʤ ʧʦʪʦʢʝ. ʇʨʠ ʵʪʦʤ ʟʘʢʦʥʦʤʝʨʥʦ 

ʩʥʠʞʘʝʪʩʷ ʦʙʲʝʤ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʠ ʩʢʣʦʥʦʚʦʛʦ ʩʪʦʢʘ ʠ ʚʦʟʨʘʩʪʘʝʪ ʦʙʲʝʤ ʛʨʫʥʪʦʚʦʛʦ ʠ 

ʧʦʜʟʝʤʥʦʛʦ ʩʪʦʢʘ. ɻʣʫʙʠʥʘ ʧʨʦʤʝʨʟʘʥʠʷ ʧʦʯʚʳ ʠ ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʩʭʦʜ ʚʦʜʳ ʯʘʱʝ 

ʩʠʥʬʘʟʥʳ, ʠ ʛʨʘʬʠʢʠ ʭʦʜʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʦʚʧʘʜʘʶʪ (ʨʠʩ. 4). 
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ʈʠʩʫʥʦʢ 4 ï ʄʘʢʩʠʤʘʣʴʥʘʷ ʛʣʫʙʠʥʘ ʧʨʦʤʝʨʟʘʥʠʷ ʧʦʯʚʳ (ʤʝʪʝʦʩʪʘʥʮʠʷ ʃʠʩʢʠ) ʠ 

ʤʘʢʩʠʤʘʣʴʥʳʝ ʨʘʩʭʦʜʳ ʩʥʝʛʦʚʦʛʦ ʧʦʣʦʚʦʜʴʷ (ʨ. ɼʦʥ ï ʛ. ʃʠʩʢʠ) 

 

ɺʘʞʥʫʶ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʪʦʢʘ ʠʛʨʘʶʪ ʩʥʝʛʦʟʘʧʘʩʳ ʠ 

ʚʦʜʦʟʘʧʘʩʳ ʚ ʩʥʝʛʝ ʢ ʥʘʯʘʣʫ ʩʥʝʛʦʪʘʷʥʠʷ. ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʤʘʪʝʨʠʘʣʳ ʩʪʘʮʠʦʥʘʨʥʳʭ 

ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʤʝʪʝʦʩʪʘʥʮʠʷʭ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ, ʚʳʩʦʪʘ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʪʝʢʫʱʝʤ 

ʩʪʦʣʝʪʠʠ ʥʝ ʚʳʭʦʜʠʪ ʠʟ ʜʠʘʧʘʟʦʥʘ ʩʨʝʜʥʠʭ ʟʥʘʯʝʥʠʡ 20-40 ʩʤ, ʠʩʢʣʶʯʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ ʣʠʰʴ 

ʟʠʤʘ 2018-2019 ʛʦʜʘ, ʚ ʢʦʪʦʨʫʶ ʚ ʢʦʥʮʝ ʷʥʚʘʨʷ ʚʳʩʦʪʘ ʩʥʝʛʘ ʥʘ ʚʦʩʪʦʢʝ ɺʦʨʦʥʝʞʩʢʦʡ 

ʦʙʣʘʩʪʠ ʜʦʩʪʠʛʘʣʘ 84 ʩʤ, ʘ ʥʘ ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ï 44-73 ʩʤ. ɿʘʧʘʩʳ ʚʦʜʳ ʚ ʩʥʝʛʝ ʚʳʨʦʩʣʠ ʜʦ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʬʝʚʨʘʣʷ ʠ ʥʘ ʚʦʩʪʦʢʝ ʦʙʣʘʩʪʠ (ʤʝʪʝʦʩʪʘʥʮʠʷ 

ɹʦʨʠʩʦʛʣʝʙʩʢ) ʩʦʩʪʘʚʠʣʠ 189 ʤʤ, ʘ ʥʘ ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ï 89-151 ʤʤ. ʉʦ ʚʪʦʨʦʡ ʜʝʢʘʜʳ 

ʬʝʚʨʘʣʷ ʦʥʠ ʥʘʯʘʣʠ ʫʤʝʥʴʰʘʪʴʩʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʦʙʠʣʴʥʳʝ ʩʥʝʞʥʳʝ ʟʘʧʘʩʳ ʠ ʦʙʲʝʤʳ ʚʦʜʳ, 

ʟʘʢʣʶʯʝʥʥʳʝ ʚ ʥʠʭ, ʜʦʩʪʘʪʦʯʥʳʝ ʜʣʷ ʙʦʣʴʰʦʛʦ ʧʦʣʦʚʦʜʴʷ, ʚʝʩʝʥʥʠʡ ʨʘʟʣʠʚ ʨʝʢ ʥʝ ʙʳʣ 

ʚʳʩʦʢʠʤ, ʧʦ ʚʝʣʠʯʠʥʝ ʙʣʠʞʝ ʢ ʩʨʝʜʥʠʤ ʟʥʘʯʝʥʠʷʤ. ʉʚʷʟʘʥʦ ʵʪʦ ʩ ʪʝʤ, ʯʪʦ ʛʣʫʙʠʥʘ 

ʧʨʦʤʝʨʟʘʥʠʷ ʧʦʯʚʳ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ 28 ʩʤ ʜʦʩʪʠʛʣʘ ʚ ʧʝʨʚʦʡ ʜʝʢʘʜʝ ʷʥʚʘʨʷ, ʘ ʚ 

ʩʣʝʜʫʶʱʝʤ ʤʝʩʷʮʝ ʧʨʦʠʩʭʦʜʠʣʦ ʧʦʩʪʝʧʝʥʥʦʝ ʦʪʪʘʠʚʘʥʠʝ ʟʝʤʣʠ ʧʦʜ ʧʦʣʦʛʦʤ ʩʥʝʞʥʦʛʦ 

ʧʦʢʨʦʚʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ, ʚʦʧʨʝʢʠ ʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʨʝʜʧʦʩʳʣʢʘʤ, ʧʦʣʦʚʦʜʴʝ 2019 ʛʦʜʘ ʥʝ 

ʦʪʣʠʯʘʣʦʩʴ ʚʳʩʦʢʦʡ ʚʦʜʥʦʩʪʴʶ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ 

ʛʣʘʚʝʥʩʪʚʫʶʱʝʡ ʨʦʣʠ ʩʦʩʪʦʷʥʠʷ ʧʦʜʩʪʠʣʘʶʱʝʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʧʦʯʚʝʥʥʦʛʦ ʩʣʦʷ, ʚ 

ʩʦʚʨʝʤʝʥʥʦʤ ʛʝʥʝʟʠʩʝ ʧʦʣʦʚʦʜʴʷ. 

ʅʦ ʛʠʜʨʦʣʦʛʠʯʝʩʢʘʷ ʧʘʤʷʪʴ ʭʨʘʥʠʪ ʩʚʝʜʝʥʠʷ ʦ ʜʨʫʛʦʤ ʩʦʩʪʦʷʥʠʠ ʧʦʯʚʳ, ʢʦʨʝʥʥʳʤ 

ʦʙʨʘʟʦʤ ʠʟʤʝʥʠʚʰʝʤ ʪʠʧʦʚʫʶ ʬʦʨʤʫ ʛʠʜʨʦʛʨʘʬʘ. ʊʘʢ, ʟʠʤʘ 1952-1953 ʛʦʜʘ ʚ ɺʦʨʦʥʝʞʩʢʦʡ 

ʦʙʣʘʩʪʠ, ʢʘʢ ʠ ʥʘ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʈʦʩʩʠʠ, ʦʪʣʠʯʘʣʘʩʴ ʩʫʨʦʚʦʩʪʴʶ, ʩ ʧʦʩʪʝʧʝʥʥʳʤ 

ʥʘʨʘʩʪʘʥʠʝʤ ʩʨʝʜʥʝʤʝʩʷʯʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʦʪ ʤʠʥʫʩ 6,0Áʉ ʚ ʜʝʢʘʙʨʝ ʜʦ ʤʠʥʫʩ 13,5Áʉ 

ʚ ʬʝʚʨʘʣʝ ʧʨʠ ʢʦʣʠʯʝʩʪʚʝ ʦʩʘʜʢʦʚ ʠ ʚʳʩʦʪʝ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ ʚ 1,5 ʨʘʟʘ ʥʠʞʝ ʥʦʨʤʳ. 

ʂ ʢʦʥʮʫ ʬʝʚʨʘʣʷ ʛʣʫʙʠʥʘ ʧʨʦʤʝʨʟʘʥʠʷ ʧʦʯʚʳ ʨʘʚʥʷʣʘʩʴ 102 ʩʤ ʧʦ ʠʟʤʝʨʝʥʠʷʤ ʥʘ 

ʤʝʪʝʦʩʪʘʥʮʠʠ ʃʠʩʢʠ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʚ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ. ʊʝʤʧʝʨʘʪʫʨʥʳʡ ʨʝʞʠʤ ʤʘʨʪʘ ʠ 

ʜʘʞʝ ʘʧʨʝʣʷ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʩʷ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ, ʧʨʠʯʝʤ ʩʨʝʜʥʷʷ ʤʝʩʷʯʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʘʧʨʝʣʷ ʨʘʚʥʷʣʘʩʴ ʤʠʥʫʩ 7,0Áʉ ʟʘ ʩʯʝʪ ʦʯʝʥʴ ʥʠʟʢʠʭ ʟʥʘʯʝʥʠʡ ʧʝʨʚʦʡ ʜʝʢʘʜʳ 

ʘʧʨʝʣʷ. ʅʦ ʩ 13 ʘʧʨʝʣʷ ʧʨʠʪʦʢ ʩʦʣʥʝʯʥʦʛʦ ʪʝʧʣʘ ʨʝʟʢʦ ʫʚʝʣʠʯʠʣʩʷ ʠ ʥʘʯʘʣʦʩʴ ʙʫʨʥʦʝ 

ʩʥʝʛʦʪʘʷʥʠʝ, ʢʦʪʦʨʦʝ ʩʬʦʨʤʠʨʦʚʘʣʦ ʚʝʪʚʴ ʧʦʜʲʝʤʘ ʧʦʣʦʚʦʜʴʷ ʚ ʨ. ɹʠʪʶʛ ï ʛ. ɹʦʙʨʦʚ ʚ 
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ʪʝʯʝʥʠʝ 7 ʩʫʪʦʢ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʤʝʨʟʣʘʷ ʟʝʤʣʷ ʵʢʨʘʥʠʨʦʚʘʣʘ ʧʦʩʪʫʧʣʝʥʠʝ ʚʦʜʳ ʚ ʧʦʯʚʫ, ʠ 

ʪʘʣʘʷ ʚʦʜʘ ʩʙʝʛʘʣʘ ʧʦ ʩʢʣʦʥʫ ʚ ʨʫʩʣʦ ʨʝʢʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʣʦʞʠʣʩʷ ʥʦʚʳʡ, ʥʝ ʭʘʨʘʢʪʝʨʥʳʡ 

ʜʣʷ ʨʝʢʠ ʩ ʚʦʩʪʦʯʥʦ-ʝʚʨʦʧʝʡʩʢʠʤ ʨʝʞʠʤʦʤ ʪʠʧ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʠ ʪʠʧ ʛʠʜʨʦʛʨʘʬʘ (ʨʠʩ. 5). 

 
ʈʠʩʫʥʦʢ 5 ï ɻʠʜʨʦʛʨʘʬ ʨ. ɹʠʪʶʛ ï ʛ. ɹʦʙʨʦʚ ʟʘ 1953 ʠ 2020 ʛʦʜʳ 

 

ɿʘ ʢʦʨʦʪʢʠʡ ʧʨʦʤʝʞʫʪʦʢ ʚʨʝʤʝʥʠ, ʚʩʝʛʦ 7 ʩʫʪʦʢ, ʦʙʨʘʟʦʚʘʣʩʷ ʠʩʪʦʨʠʯʝʩʢʠʡ ʤʘʢʩʠʤʫʤ 

ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ, ʦʩʪʘʶʱʠʡʩʷ ʠʤ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʨʘʩʭʦʜ ʚʦʜʳ 

1530 ʤ
3
/ʩ ʧʨʠ ʩʨʝʜʥʝʩʫʪʦʯʥʦʤ ʟʥʘʯʝʥʠʠ 1460 ʤ

3
/ʩ ʧʨʝʚʳʰʘʝʪ ʩʨʝʜʥʠʡ ʤʥʦʛʦʣʝʪʥʠʡ ʨʘʩʭʦʜ 

17,9 ʤ
3
/ʩ ʟʘ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ 1933-2020 ʛʛ. ʚ 85 ʨʘʟ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʦʣʦʚʦʜʴʷ 

ʩʦʩʪʘʚʠʣʘ ʨʝʢʦʨʜʥʦ ʢʦʨʦʪʢʠʝ 32 ʩʫʪʦʢ.   

ʀʩʢʣʶʯʠʪʝʣʴʥʦ ʤʘʣʘʷ ʛʣʫʙʠʥʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʦʤʝʨʟʘʥʠʷ ʧʦʯʚʳ ʢ ʥʘʯʘʣʫ 

ʩʥʝʛʦʪʘʷʥʠʷ ʚ ʟʠʤʥʠʡ ʩʝʟʦʥ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ ʬʦʨʤʠʨʫʝʪ ʚʷʣʦʪʝʢʫʱʝʝ ʧʦʣʦʚʦʜʴʝ. ʊʘʢ, ʚʝʩʝʥʥʝʝ 

ʧʦʣʦʚʦʜʴʝ 2020 ʛʦʜʘ ʧʨʝʪʝʥʜʫʝʪ ʥʘ ʩʘʤʦʝ ʥʠʟʢʦʝ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʤʦʥʠʪʦʨʠʥʛʦʚʳʭ 

ʥʘʙʣʶʜʝʥʠʡ ʚ ʙʘʩʩʝʡʥʝ ɺʝʨʭʥʝʛʦ ɼʦʥʘ. ʇʦʜʪʚʝʨʞʜʝʥʠʝʤ ʩʢʘʟʘʥʥʦʤʫ ʩʣʫʞʠʪ ʛʠʜʨʦʛʨʘʬ 

ʨ. ɹʠʪʶʛ-ʛ. ɹʦʙʨʦʚ ʟʘ 2020 ʛ. (ʨʠʩ. 5). ɺʝʪʚʠ ʧʦʜʲʝʤʘ ʠ ʩʧʘʜʘ ʧʦʣʦʚʦʜʴʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʥʝʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʥʘʨʘʩʪʘʥʠʷ ʠ ʩʥʠʞʝʥʠʷ ʨʘʩʭʦʜʦʚ ʚʦʜʳ, ʥʠʟʢʠʤʠ ʟʥʘʯʝʥʠʷʤʠ 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʘʩʭʦʜʦʚ, ʘ ʚ ʤʥʦʛʦʣʝʪʥʝʤ ʨʷʜʫ ʥʘʭʦʜʷʪʩʷ ʚ ʦʙʣʘʩʪʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʥʠʟʢʠʭ 

ʚʝʣʠʯʠʥ. ʄʘʢʩʠʤʘʣʴʥʳʡ ʨʘʩʭʦʜ ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ 2020 ʛʦʜʘ ʷʚʣʷʝʪʩʷ ʵʢʩʪʨʝʤʘʣʴʥʦ 

ʥʠʟʢʠʤ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ʩ 1933 ʧʦ 2022 ʛʦʜ ʥʘ ʛʠʜʨʦʩʪʚʦʨʝ ʛ. ɹʦʙʨʦʚ. 

ɺ ʫʩʣʦʚʠʷʭ ʤʷʛʢʦʡ ʟʠʤʳ ʠ ʩʣʘʙʦʛʦ ʧʨʦʤʝʨʟʘʥʠʷ ʧʦʯʚʳ ʢʦʣʠʯʝʩʪʚʦ ʠ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʪʚʝʨʜʳʭ ʦʩʘʜʢʦʚ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʪʦʢʘ ʠ ʧʨʦʭʦʞʜʝʥʠʠ ʧʦʣʦʚʦʜʴʷ ʫʩʪʫʧʘʶʪ 

ʛʣʘʚʥʫʶ ʨʦʣʴ ʚʝʜʫʱʝʛʦ ʧʨʠʨʦʜʥʦʛʦ ʬʘʢʪʦʨʘ ʩʦʩʪʦʷʥʠʶ ʧʦʯʚʳ. ʆʩʝʥʥʝʝ ʫʚʣʘʞʥʝʥʠʝ ʧʦʯʚʳ ʠ 

ʪʦʣʱʠʥʘ ʩʣʦʷ ʧʨʦʤʝʨʟʰʝʡ ʟʝʤʣʠ ʚ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ ʚ ʧʝʨʠʦʜ 

ʩʥʝʛʦʪʘʷʥʠʷ ʷʚʣʷʶʪʩʷ ʚʝʜʫʱʠʤʠ ʢʘʢ ʚ ʩʘʤʦʤ ʧʨʦʮʝʩʩʝ ʩʪʦʢʦʦʙʨʘʟʦʚʘʥʠʷ, ʪʘʢ ʠ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʝʛʦ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʪʠʧʠʯʥʳʭ ʠʣʠ ʦʪʣʠʯʠʪʝʣʴʥʳʭ ʯʝʨʪ, ʘʥʦʤʘʣʠʡ. 

ʇʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʪʝʢʫʱʝʤʫ ʩʪʦʣʝʪʠʶ ʤʦʞʥʦ ʛʦʚʦʨʠʪʴ ʦ ʩʤʝʥʝ ʚʝʜʫʱʠʭ ʬʘʢʪʦʨʦʚ ʩʥʝʛʦʚʦʛʦ 

ʧʦʣʦʚʦʜʴʷ ʚ ʙʘʩʩʝʡʥʝ ɺʝʨʭʥʝʛʦ ɼʦʥʘ. 

ʉʦ ʩʤʝʥʦʡ ʜʦʤʠʥʠʨʦʚʘʥʠʷ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʬʘʢʪʦʨʘ ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʦʙʲʝʤʦʚ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʧʦ ʩʝʟʦʥʘʤ ʚʥʫʪʨʠ ʛʦʜʘ, ʧʦʩʪʝʧʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʜʦʣʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʧʠʪʘʥʠʷ ʚ ʧʦʣʴʟʫ ʧʦʜʟʝʤʥʦʛʦ, ʥʘ ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʨʷʜ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ [1, 2, 4, 6], ʩʫʱʝʩʪʚʝʥʥʦ 

ʩʦʢʨʘʱʘʝʪʩʷ ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʧʠʪʘʥʠʝ ʤʘʣʳʭ ʠ ʦʯʝʥʴ ʤʘʣʳʭ ʚʦʜʦʪʦʢʦʚ, ʘ ʪʘʢʞʝ ʠ ʩʨʝʜʥʠʭ ʚ 
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ʚʝʨʭʦʚʴʝ, ʠʤʝʶʱʠʭ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʧʠʪʘʥʠʝ. ʆʯʝʚʠʜʥʦ, ʩ ʥʝʜʦʩʪʘʪʢʦʤ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʧʠʪʘʥʠʷ ʠ ʩʣʘʙʳʤ ʠʣʠ ʦʪʩʫʪʩʪʚʫʶʱʠʤ ʧʦʜʟʝʤʥʳʤ ʧʨʠ ʥʝʙʦʣʴʰʦʡ ʛʣʫʙʠʥʝ 

ʚʨʝʟʘ ʨʫʩʝʣ ʩʚʷʟʘʥʦ ʦʪʤʠʨʘʥʠʝ ʚʝʨʭʥʠʭ ʯʘʩʪʝʡ ʤʘʣʳʭ ʠ ʩʨʝʜʥʠʭ ʨʝʢ, ʜʝʛʨʘʜʘʮʠʷ ʠʣʠ ʧʦʣʥʦʝ 

ʠʩʯʝʟʥʦʚʝʥʠʝ ʤʘʣʳʭ ʠ ʦʯʝʥʴ ʤʘʣʳʭ ʨʝʢ. ɸʚʪʦʨʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʤʘʣʳʭ 

ʚʦʜʦʪʦʢʦʚ ʚ ʙʘʩʩʝʡʥʝ ʨʝʢʠ ʉʦʩʥʘ (ɹʳʩʪʨʘʷ ʉʦʩʥʘ), ʟʥʘʯʠʤʦʛʦ ʧʦ ʚʦʜʥʦʩʪʠ ʧʨʘʚʦʙʝʨʝʞʥʦʛʦ 

ʧʨʠʪʦʢʘ ɺʝʨʭʥʝʛʦ ɼʦʥʘ, ʫʢʘʟʳʚʘʶʪ ʥʘ ʫʤʝʥʴʰʝʥʠʝ ʨʝʯʥʦʡ ʩʝʪʠ ʥʘ 8,2 % ʟʘ ʩʯʝʪ ʧʦʣʥʦʛʦ ʠʣʠ 

ʯʘʩʪʠʯʥʦʛʦ ʠʩʯʝʟʥʦʚʝʥʠʷ ʤʘʣʳʭ ʚʦʜʦʪʦʢʦʚ ʚ ʪʝʯʝʥʠʝ ʚʪʦʨʦʛʦ ʜʝʩʷʪʠʣʝʪʠʷ ʪʝʢʫʱʝʛʦ ʚʝʢʘ [2]. 

ɸʥʘʣʦʛʠʯʥʳʝ ʠ ʦʯʝʥʴ ʠʥʪʝʥʩʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʤʘʣʳʭ ʚʦʜʦʪʦʢʦʚ ʥʘʙʣʶʜʘʶʪʩʷ 

ʥʘ ʶʛʝ ɺʦʨʦʥʝʞʩʢʦʡ ʦʙʣʘʩʪʠ, ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ʏʝʨʥʘʷ ʂʘʣʠʪʚʘ, ʈʦʩʩʦʰʴ, ɻʥʠʣʫʰʘ, 

ʄʘʤʦʥʦʚʢʘ ʠ ʜʨ. ʆʯʝʚʠʜʥʦ, ʯʪʦ ʧʨʠ ʧʨʦʛʥʦʟʠʨʫʝʤʦʤ ʜʘʣʴʥʝʡʰʝʤ ʥʘʛʨʝʚʘʥʠʠ ʧʨʠʟʝʤʥʦʛʦ 

ʩʣʦʷ ʘʪʤʦʩʬʝʨʳ ʧʨʦʮʝʩʩʳ ʜʝʛʨʘʜʘʮʠʠ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʡ ʩʝʪʠ ʤʦʛʫʪ ʧʨʦʜʦʣʞʠʪʴʩʷ. 

 

ɺʳʚʦʜʳ 

 

ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, ʧʨʠ ʘʢʪʠʚʥʦʤ ʧʨʦʛʨʝʚʘʥʠʠ ʧʨʠʟʝʤʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ, ʚ ʛʝʥʝʟʠʩʝ ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ ʨʦʣʴ ʛʣʫʙʠʥʳ ʧʨʦʤʝʨʟʘʥʠʷ ʧʦʯʚʳ 

ʜʦʤʠʥʠʨʫʝʪ ʥʘʜ ʢʦʣʠʯʝʩʪʚʦʤ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʠ ʟʘʧʘʩʦʚ ʚʣʘʛʠ ʚ ʩʥʝʛʝ ʢ ʥʘʯʘʣʫ 

ʩʥʝʛʦʪʘʷʥʠʷ. ʄʘʢʩʠʤʘʣʴʥʳʝ ʨʘʩʭʦʜʳ ʚʦʜʳ ʧʦʣʦʚʦʜʴʷ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʠʥʬʘʟʥʳ ʩ 

ʤʘʢʩʠʤʘʣʴʥʦʡ ʛʣʫʙʠʥʦʡ ʧʨʦʤʝʨʟʘʥʠʷ ʢ ʥʘʯʘʣʫ ʩʥʝʛʦʪʘʷʥʠʷ. 

ʆʩʝʥʥʝʝ ʚʣʘʛʦʩʦʜʝʨʞʘʥʠʝ ʧʦʯʚʳ ʨʝʛʫʣʠʨʫʝʪ ʦʙʲʝʤʳ ʠʥʬʠʣʴʪʨʘʮʠʠ ʪʘʣʦʡ ʚʦʜʳ, 

ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʢʣʦʥʦʚʦʛʦ ʩʪʦʢʘ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʝ ʧʠʪʘʥʠʝ ʤʘʣʳʭ ʚʦʜʦʪʦʢʦʚ, ʩʨʦʢʠ 

ʥʘʩʪʫʧʣʝʥʠʷ ʥʘʠʙʦʣʴʰʠʭ (ʵʢʩʪʨʝʤʘʣʴʥʳʭ) ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʝʯʥʦʛʦ ʩʪʦʢʘ. ʉ ʩʦʢʨʘʱʝʥʠʝʤ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʧʠʪʘʥʠʷ ʚ ʚʝʩʝʥʥʠʡ ʩʝʟʦʥ ʠ ʥʝʜʦʩʪʘʪʢʦʤ ʧʦʜʟʝʤʥʦʛʦ ʧʠʪʘʥʠʷ ʚ ʣʝʪʥʝ-

ʦʩʝʥʥʶʶ ʤʝʞʝʥʴ, ʧʨʝʜʧʦʣʦʞʠʪʝʣʴʥʦ, ʩʚʷʟʘʥʘ ʜʝʛʨʘʜʘʮʠʷ ʤʘʣʳʭ ʚʦʜʦʪʦʢʦʚ ʠ ʩʨʝʜʥʠʭ ʨʝʢ ʚ 

ʠʭ ʚʝʨʭʦʚʴʷʭ. 
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THE HYDROLOGICAL ROLE OF SOIL FREEZING IN THE FORMATION OF SPRING 
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The purpose of this study is to show the redistribution of the dominant role of direct and 

indirect factors in the formation of the maximum runoff of the spring flood. In the presence of snow 

cover, but not deep winter freezing of the soil and its rapid thawing in spring, the state of the soil in 

combination with the air temperature regime can change the process of formation of maxima and 

volumes of spring runoff. The time fluctuations of the maximum water flow and the greatest 

freezing depth are in-phase. 

Key words: precipitation, soil freezing, maximum runoff, high water. 
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ʨ. ʋʨʘʣʘ ʠ ʝʛʦ ʧʨʠʪʦʢʦʚ, ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʭ ʠ ʬʘʢʪʦʨʘʭ ʝʛʦ 

ʠʟʤʝʥʝʥʠʡ ʨʘʟʚʠʚʘʣʦʩʴ ʧʦʩʪʝʧʝʥʥʦ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʟʘʧʨʦʩʘʤʠ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʠ ʚʦ ʚʨʝʤʷ ʧʦʜʛʦʪʦʚʢʠ ʢʨʫʧʥʳʭ ʤʦʥʦʛʨʘʬʠʡ, ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʧʨʘʚʦʯʥʠʢʦʚ 

ʠ ʜʨ. ʄʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʚʘ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʧʝʨʠʦʜʘ ʩ ʥʘʠʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʧʫʙʣʠʢʘʮʠʡ ï 

ʵʪʦ 1960-1980-ʝ ʛʦʜʳ ʠ ʩʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ, ʥʘʯʠʥʘʷ ʩ 2000-ʭ ʛʦʜʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʢʘ, ʧʦʩʪ, ʩʪʦʢ, ʚʦʜʥʳʡ ʨʝʞʠʤ, ʧʘʨʘʤʝʪʨʳ, ʚʨʝʤʝʥʥʘʷ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʠʟʤʝʥʯʠʚʦʩʪʴ, ʦʙʟʦʨ. 

 

ɺʚʝʜʝʥʠʝ 

 

ʈʝʢʘ ʋʨʘʣ ʧʨʦʪʝʢʘʝʪ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʠ ʂʘʟʘʭʩʪʘʥʘ ʠ ʷʚʣʷʝʪʩʷ ʪʨʘʥʩʛʨʘʥʠʯʥʳʤ 

ʚʦʜʥʳʤ ʦʙʲʝʢʪʦʤ ʩʦ ʚʩʝʤʠ ʧʨʠʩʫʱʠʤʠ ʜʣʷ ʥʠʭ ʧʨʦʙʣʝʤʘʤʠ ʩʦʚʤʝʩʪʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ɼʣʠʥʘ ʨʝʢʠ 2428 ʢʤ; ʧʣʦʱʘʜʴ ʙʘʩʩʝʡʥʘ 231 ʪʳʩ. ʢʤ
2
, ʧʨʠʯʝʤ 53 % 

ʧʨʠʥʘʜʣʝʞʠʪ ʈʦʩʩʠʠ; ʚ ʙʘʩʩʝʡʥʝ ʞʠʚʝʪ ʤʝʥʝʝ 4 ʤʣʥ ʯʝʣ. [1], ʥʘʭʦʜʷʪʩʷ ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʮʝʥʪʨʳ ʄʘʛʥʠʪʦʛʦʨʩʢ, ʅʦʚʦʪʨʦʠʮʢ, ʆʨʩʢ, ʆʨʝʥʙʫʨʛ, ʋʨʘʣʴʩʢ, ɸʪʳʨʘʫ ʠ ɸʢʪʦʙʝ, ʤʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʡ ʦʙʨʘʙʘʪʳʚʘʶʱʝʡ ʠ ʜʦʙʳʚʘʶʱʝʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʤʘʩʰʪʘʙʥʦʝ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ. ʈʝʢʘ ʠʤʝʝʪ ʚʘʞʥʦʝ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʦʝ ʟʥʘʯʝʥʠʝ [2]. 

ɺʦʧʨʦʩʘʤ ʚʦʜʥʦʛʦ ʩʪʦʢʘ ʠ ʨʝʞʠʤʘ ʨ. ʋʨʘʣ ʠ ʝʛʦ ʧʨʠʪʦʢʦʚ, ʠʭ ʚʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ, ʘʩʧʝʢʪʘʤ ʠ ʧʦʩʣʝʜʩʪʚʠʷʤ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʠ ʜʨ. ʩʪʘʣʠ ʫʜʝʣʷʪʴ 

ʥʘʠʙʦʣʴʰʝʝ ʚʥʠʤʘʥʠʝ ʩ 1950-1960-ʭ ʛʛ. ʕʪʦ ʥʘʧʨʷʤʫʶ ʩʚʷʟʘʥʦ, ʚʦ-ʧʝʨʚʳʭ, ʩ ʘʢʪʠʚʥʳʤ 

ʧʦʩʣʝʚʦʝʥʥʳʤ ʧʨʦʤʳʰʣʝʥʥʳʤ ʠ ʦʩʦʙʝʥʥʦ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤ ʦʩʚʦʝʥʠʝʤ ʪʝʨʨʠʪʦʨʠʠ 

ʙʘʩʩʝʡʥʘ, ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʥʦʚʳʭ ʠ ʨʘʩʰʠʨʝʥʠʝʤ ʩʪʘʨʳʭ ʧʦʩʝʣʝʥʠʡ, ʟʘʧʫʩʢʦʤ ʀʨʠʢʣʠʥʩʢʦʛʦ 

ʚʦʜʦʭʨʘʥʠʣʠʱʘ ʠ ʜʨ., ʚʦ-ʚʪʦʨʳʭ, ʩ ʧʦʜʛʦʪʦʚʢʦʡ ʚ ʵʪʠ ʛʦʜʳ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʛʦ ʩʧʨʘʚʦʯʥʠʢʘ ï 

ʤʦʥʦʛʨʘʬʠʠ çʈʝʩʫʨʩʳ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʉʉʉʈè [3-5]. ʅʦʚʳʡ ʠ ʩʦʚʨʝʤʝʥʥʳʡ ʵʪʘʧ ʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ (ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʧʫʙʣʠʢʘʮʠʡ) ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʝʨʚʫʶ ʯʝʪʚʝʨʪʴ XXI  

ʩʪʦʣʝʪʠʷ. ɺʦʧʨʦʩʳ, ʢʦʪʦʨʳʝ ʠʟʫʯʘʣʠʩʴ ʩʦʚʨʝʤʝʥʥʠʢʘʤʠ, ʩʚʷʟʘʥʳ ʩ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ 

ʠʟʤʝʥʝʥʠʷʤʠ, ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʠ ʠʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤʠ ʧʦʩʣʝʜʩʪʚʠʷʤʠ, ʩ 

ʦʧʘʩʥʳʤʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤʠ ʷʚʣʝʥʠʷʤʠ, ʛʠʜʨʦʵʢʦʣʦʛʠʝʡ, ʜʝʬʠʮʠʪʦʤ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ 

ʘʩʧʝʢʪʘʤʠ ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʉʂʀʆɺʆ [6], 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʦʚ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ [7] ʠ ʧʨʦʜʦʣʞʘʶʱʠʤʩʷ 

ʛʠʜʨʦʪʝʭʥʠʯʝʩʢʠʤ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ. ʆʜʥʦʡ ʠʟ ʩʣʦʞʥʦʩʪʝʡ ʚ ʨʝʘʣʠʟʘʮʠʠ ʪʨʘʜʠʮʠʦʥʥʳʭ ʠ 

ʥʦʚʳʭ ʟʘʜʘʯ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʙʘʩʩʝʡʥʝ ʋʨʘʣʘ, 

ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʩʣʫʞʠʪ ʥʝʧʦʣʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʨʘʥʝʝ ʧʨʦʚʦʜʠʚʰʠʭʩʷ ʧʦʜʦʙʥʳʭ 
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ʨʘʙʦʪʘʭ ʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʘʭ. ʕʪʦ ʦʛʨʘʥʠʯʠʚʘʝʪ ʧʨʘʚʠʣʴʥʦʝ ʬʦʨʤʫʣʠʨʦʚʘʥʠʝ ʥʦʚʠʟʥʳ 

ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʪʝʤ ʠʣʠ ʠʥʳʤ ʩʧʝʮʠʘʣʠʩʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ; ʜʝʣʘʝʪ ʠʭ ʨʝʟʫʣʴʪʘʪʳ ʥʝʧʦʣʥʳʤʠ, 

ʘ ʚʳʚʦʜʳ ʥʝ ʚʩʝʛʜʘ ʦʙʲʝʢʪʠʚʥʳʤʠ; ʨʷʜ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʦʦʙʱʝ ʜʫʙʣʠʨʫʶʪʩʷ; ʤʝʞʜʫ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤʠ ʛʨʫʧʧʘʤʠ ʦʪʩʫʪʩʪʚʫʝʪ ʢʦʣʣʘʙʦʨʘʮʠʷ. ʉʝʨʴʝʟʥʳʭ ʠ ʢʦʤʧʣʝʢʩʥʳʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠʩʪʦʨʠʠ ʠʟʫʯʝʥʠʷ ʚʦʜʥʦʛʦ ʩʪʦʢʘ ʠ ʨʝʞʠʤʘ ʨʝʢ ʙʘʩʩʝʡʥʘ ʋʨʘʣʘ, ʦʙʟʦʨʘ 

ʟʥʘʯʠʤʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʨʘʙʦʪ ʠ ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʥʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʘʚʪʦʨʘʤʠ ʩʪʘʪʴʠ ʥʝ 

ʦʙʥʘʨʫʞʝʥʦ. ʊʦʛʜʘ ʢʘʢ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʪʘʢʦʡ ʨʘʙʦʪʝ ʦʯʝʚʠʜʥʘ ʠ ʚʳʰʝ ʦʙʦʩʥʦʚʘʥʘ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʚ ʧʦʤʦʱʴ ʤʦʣʦʜʳʤ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤ, ʠʣʠ ʢʘʢ ʩʧʨʘʚʦʯʥʳʡ ʠʣʠ ʫʯʝʙʥʳʡ ʤʘʪʝʨʠʘʣ ʜʣʷ 

ʥʝʩʧʝʮʠʘʣʠʩʪʦʚ. ʄʘʪʝʨʠʘʣʳ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʩʪʘʪʴʠ ʥʦʚʳ ʠ ʦʧʠʨʘʶʪʩʷ ʥʘ ʠʪʦʛʠ ʦʙʟʦʨʘ ʠ 

ʜʝʪʘʣʴʥʦʛʦ ʠʟʫʯʝʥʠʷ ʩʚʳʰʝ 50 ʧʫʙʣʠʢʘʮʠʡ ʩ 30-ʭ ʛʦʜʦʚ XX ʚ. ʠ ʚʧʣʦʪʴ ʜʦ 2021 ʛ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʵʪʠʭ ʧʫʙʣʠʢʘʮʠʡ ʧʨʠʚʦʜʠʪʩʷ ʚ ʉʧʠʩʢʝ ʣʠʪʝʨʘʪʫʨʳ ʢ ʩʪʘʪʴʝ. ɺʳʙʦʨ ʘʚʪʦʨʘʤʠ 

ʵʪʦʛʦ ʦʙʲʝʢʪʘ ʠ ʪʝʤʳ ʥʝ ʩʣʫʯʘʝʥ, ʧʦʩʢʦʣʴʢʫ ʯʘʩʪʴ ʪʘʢʠʭ ʨʘʙʦʪ ʧʦʜʛʦʪʦʚʣʝʥʘ ʩʦʪʨʫʜʥʠʢʘʤʠ 

ʄɻʋ ʠʤʝʥʠ ʄ.ɺ. ʃʦʤʦʥʦʩʦʚʘ ʠ ʀʥʩʪʠʪʫʪʘ ʩʪʝʧʠ ʋʨʆ ʈɸʅ. 

ʉ ʫʯʝʪʦʤ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʩʦʙʨʘʥʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʘʚʪʦʨʳ ʧʨʝʜʣʘʛʘʶʪ ʚʜrʝʣʠʪʴ 

ʥʝʩʢʦʣʴʢʦ ʦʩʥʦʚʥʳʭ ʥʘʫʯʥʦ-ʧʨʠʢʣʘʜʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʠʟʫʯʝʥʠʠ ʩʪʦʢʘ ʠ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ 

ʨʝʢ ʙʘʩʩʝʡʥʘ ʋʨʘʣʘ: 

1. ɺʦʜʥʳʡ ʨʝʞʠʤ ʨʝʢ ʙʘʩʩʝʡʥʘ, ʝʛʦ ʯʝʨʪʳ ʠ ʦʩʥʦʚʥʳʝ ʪʠʧʳ. 

2. ʂʦʣʠʯʝʩʪʚʝʥʥʳʝ ʦʮʝʥʢʠ ʯʠʩʣʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʦʢʘ ʚʦʜʳ (ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠ 

ʬʘʢʪʠʯʝʩʢʦʛʦ) ʚ ʦʧʦʨʥʳʭ ʛʠʜʨʦʤʝʪʨʠʯʝʩʢʠʭ ʩʪʚʦʨʘʭ ʠ ʫʩʪʴʝ. 

3. ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʳʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʪʦʢʘ, ʧʨʠʯʠʥʥʦ-

ʩʣʝʜʩʪʚʝʥʥʳʝ ʩʚʷʟʠ, ʢʘʨʪʠʨʦʚʘʥʠʝ; ʦʙʦʩʥʦʚʘʥʠʝ ʭʘʨʘʢʪʝʨʥʳʭ ʤʥʦʛʦʣʝʪʥʠʭ ʧʝʨʠʦʜʦʚ; 

ʩʮʝʥʘʨʥʳʝ ʦʮʝʥʢʠ ʙʫʜʫʱʠʭ ʠʟʤʝʥʝʥʠʡ. 

4. ɺʦʜʥʳʡ ʨʝʞʠʤ, ʧʨʦʜʦʣʴʥʘʷ ʪʨʘʥʩʬʦʨʤʘʮʠʷ ʩʪʦʢʘ ʠ ʜʠʥʘʤʠʢʘ ʚʦʜ ʥʘ ʫʩʪʴʝʚʦʤ 

ʫʯʘʩʪʢʝ. 

5. ʉʪʨʫʢʪʫʨʘ ʠ ʛʝʦʛʨʘʬʠʷ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; ʚʝʣʠʯʠʥʘ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʪʦʢ ʠ ʨʝʞʠʤ ʨʝʢ; ʨʝʢʦʥʩʪʨʫʢʮʠʷ ʥʝʥʘʨʫʰʝʥʥʦʛʦ ʩʪʦʢʘ. 

6. ɻʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʦʛʨʘʥʠʯʝʥʠʷ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩʦ 

ʩʪʦʨʦʥʳ ʨʝʢ, ʵʢʩʪʨʝʤʘʣʴʥʳʝ ʩʦʩʪʦʷʥʠʷ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʨʝʢ ʚ ʚʠʜʝ ʥʘʚʦʜʥʝʥʠʡ ʠ ʤʘʣʦʚʦʜʠʡ. 

7. ɼʝʬʠʮʠʪ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʘʩʧʝʢʪʳ ʪʨʘʥʩʛʨʘʥʠʯʥʦʛʦ ʚʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. 

ʕʪʘ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʝʨʚʳʤ ʪʨʝʤ ʥʘʧʨʘʚʣʝʥʠʷʤ. ʆʩʪʘʣʴʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʦʩʚʝʱʝʥʳ 

ʚ ʜʨʫʛʦʡ ʩʪʘʪʴʝ ʪʝʭ ʞʝ ʘʚʪʦʨʦʚ. 

ʉʦʙʨʘʥʥʳʝ ʧʫʙʣʠʢʘʮʠʠ ʤʦʞʥʦ ʪʘʢʞʝ ʨʘʟʜʝʣʠʪʴ ʧʦ ʛʝʦʛʨʘʬʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺʳʜʝʣʷʶʪʩʷ 

ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʪʨʠ ʨʘʡʦʥʘ ï ʚʝʨʭʥʷʷ (ʛʦʨʥʘʷ ʯʘʩʪʴ) ʙʘʩʩʝʡʥʘ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʚ ʧʨʝʜʝʣʘʭ 

ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ), ʩʨʝʜʥʷʷ ʯʘʩʪʴ (ʚʢʣʶʯʘʷ ʀʨʠʢʣʠʥʩʢʦʝ ʚʦʜʦʭʨʘʥʠʣʠʱʝ, ʪʝʨʨʠʪʦʨʠʶ 

ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ, ʩʨʝʜʥʶʶ ʠ ʥʠʞʥʶʶ ʯʘʩʪʠ ʙʘʩʩʝʡʥ ʉʘʢʤʘʨʳ) ʠ ʥʠʞʥʠʡ (ʧʦ ʩʫʪʠ, 

ʙʝʩʩʪʦʯʥʳʡ) ʫʯʘʩʪʦʢ ʋʨʘʣʘ ʚ ʧʨʝʜʝʣʘʭ ʂʘʟʘʭʩʪʘʥʘ. ɺ ʠʟʫʯʝʥʠʠ ʛʠʜʨʦʣʦʛʠʠ ʙʘʩʩʝʡʥʘ ʋʨʘʣʘ ʠ 

ʧʫʙʣʠʢʘʮʠʠ ʝʛʦ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʠʥʠʤʘʣʠ ʫʯʘʩʪʠʝ ʩʦʪʨʫʜʥʠʢʠ ɻɻʀ, ɻʆʀʅʘ, ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʬʘʢʫʣʴʪʝʪʘ ʄɻʋ, ʉʇʙɻʋ, ʀɺʇ ʈɸʅ, ʀʥʩʪʠʪʫʪʘ ʩʪʝʧʠ ʠ ʆʨʝʥʙʫʨʛʩʢʦʛʦ ʅʎ ʋʨʆ ʈɸʅ, 

ʈʦʩʅʀʀɺʍʘ, ʆʨʝʥʙʫʨʛʩʢʦʛʦ ʠ ɹʘʰʢʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʥʠʚʝʨʩʠʪʝʪʦʚ, ʈɻɻʄʋ, 

ʖʨʛʠʥʩʢʦʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ, ʘ ʪʘʢʞʝ ʢʦʣʣʝʛʠ ʠʟ ʥʘʫʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ʂʘʟʘʭʩʪʘʥʘ. 

 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ 
 

1. ɺʦʜʥʳʡ ʨʝʞʠʤ ʨʝʢ ʙʘʩʩʝʡʥʘ ʠ ʝʛʦ ʪʠʧʳ. ʀʟʫʯʝʥʠʝ ʠ ʩʭʝʤʘʪʠʟʘʮʠʷ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ 

ʨ. ʋʨʘʣ ʠ ʝʛʦ ʧʨʠʪʦʢʦʚ ʧʨʦʠʟʚʦʜʠʣʦʩʴ ʧʦ ʜʚʫʤ ʥʘʧʨʘʚʣʝʥʠʷʤ. ʇʝʨʚʦʝ ï ʩ ʫʩʪʘʥʦʚʣʝʥʠʝʤ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ ʭʨʦʥʦʣʦʛʠʯʝʩʢʦʛʦ ʭʦʜʘ ʨʘʩʭʦʜʦʚ ʠ ʫʨʦʚʥʝʡ ʚʦʜʳ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ, ʩ 

ʦʧʨʝʜʝʣʝʥʠʝʤ ʩʨʦʢʦʚ ʥʘʩʪʫʧʣʝʥʠʷ, ʠʩʪʦʯʥʠʢʦʚ ʧʠʪʘʥʠʷ ʠ ʦʮʝʥʢʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʘʟ 

ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ. ɺʪʦʨʦʝ ï ʩ ʧʦʟʠʮʠʡ ʧʦʪʨʝʙʥʦʩʪʝʡ ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʚʰʝʛʦʩʷ 

ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʥʘ ʦʩʥʦʚʝ ʨʘʩʯʝʪʥʳʭ ʤʝʪʦʜʦʚ. ʕʪʦ ʥʘʧʨʘʚʣʝʥʠʝ ʙʳʣʦ 

ʚʧʝʨʚʳʝ ʨʝʘʣʠʟʦʚʘʥʦ ʚ [3-5]. ʉʦ ʚʨʝʤʝʥʝʤ, ʩ ʫʯʝʪʦʤ ʥʦʚʳʭ ʜʘʥʥʳʭ, ʨʘʩʯʝʪʥʳʝ 

ʚʥʫʪʨʠʛʦʜʦʚʳʝ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʧʝʨʝʩʤʘʪʨʠʚʘʣʠʩʴ. 
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ʇʝʨʚʳʝ ʥʘʫʯʥʳʝ ʧʫʙʣʠʢʘʮʠʠ, ʩʦʜʝʨʞʘʱʠʝ ʦʧʠʩʘʥʠʝ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʨʝʢ ʙʘʩʩʝʡʥʘ 

ʋʨʘʣʘ, ʝʛʦ ʛʨʘʬʠʯʝʩʢʫʶ ʠ ʪʘʙʣʠʯʥʫʶ ʠʥʪʝʨʧʨʝʪʘʮʠʶ, ʧʨʠʭʦʜʷʪʩʷ ʥʘ 1930-ʝ ʛʦʜʳ. 

ʆʙʲʷʩʥʷʝʪʩʷ ʵʪʦ ʧʨʦʤʳʰʣʝʥʥʳʤ ʦʩʚʦʝʥʠʝʤ ʨʝʛʠʦʥʘ ʠ ʙʦʨʴʙʦʡ ʩ ʟʘʩʫʭʦʡ ʚ ɿʘʚʦʣʞʩʢʠʭ ʩʪʝʧʷʭ. 

ɺ ʬʦʥʜʦʚʳʭ ʤʘʪʝʨʠʘʣʘʭ 1934 ʛ. ʠʟʜʘʥʠʷ (ʛ.ʠ.) çʇʝʨʩʧʝʢʪʠʚʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʚʦʜʥʦ-ʟʝʤʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʋʨʘʣè [8] ʜʘʥʘ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʝʟʦʥʥʳʭ 

ʢʦʣʝʙʘʥʠʡ ʩʪʦʢʘ, ʘ ʚ ʪʘʙʣʠʮʘʭ ʧʨʠʚʦʜʠʪʩʷ ʧʨʦʮʝʥʪʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʧʦ ʩʝʟʦʥʘʤ. 

ɺ çʉʧʨʘʚʦʯʥʠʢʝ ʧʦ ʚʦʜʥʳʤ ʨʝʩʫʨʩʘʤ ʉʉʉʈè [9] ʚʧʝʨʚʳʝ ʦʧʠʩʘʥʳ ʪʘʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʨʝʢ ʙʘʩʩʝʡʥʘ, ʢʘʢ ʚʝʜʫʱʘʷ ʨʦʣʴ ʩʥʝʛʦʚʦʛʦ ʧʠʪʘʥʠʷ ʠ ʚʝʩʝʥʥʝʛʦ ʧʦʣʦʚʦʜʴʷ, 

ʥʠʟʢʘʷ ʚʦʜʥʦʩʪʴ ʣʝʪʥʝ-ʦʩʝʥʥʝʡ ʠ ʟʠʤʥʝʡ ʤʝʞʝʥʠ, ʨʝʟʢʘʷ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʚʥʫʪʨʠʛʦʜʦʚʳʭ 

ʢʦʣʝʙʘʥʠʡ ʨʘʩʭʦʜʦʚ (Q) ʠ ʫʨʦʚʥʝʡ (H) ʚʦʜʳ, ʦʩʦʙʝʥʥʦ ʫ ʣʝʚʦʙʝʨʝʞʥʳʭ ʧʨʠʪʦʢʦʚ. 

ʇʨʠʚʦʜʷʪʩʷ ʧʝʨʚʳʝ ʩʚʝʜʝʥʠʷ ʧʦ ʩʨʦʢʘʤ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʨʦʭʦʞʜʝʥʠʷ ʬʘʟ ʚʦʜʥʦʛʦ 

ʨʝʞʠʤʘ, ʛʨʘʬʠʢʠ ʢʦʣʝʙʘʥʠʡ ʫʨʦʚʥʷ ʚ ʪʝʯʝʥʠʝ ʛʦʜʘ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʧʦ ʤʝʩʷʮʘʤ 

ʠ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʤ ʩʝʟʦʥʘʤ. ɺʧʝʨʚʳʝ ʦʪʤʝʯʝʥʦ ʨʘʟʣʠʯʠʝ ʩʝʟʦʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʪʦʢʘ ʫ 

ʨʝʢ ɺʝʨʭʥʝʛʦ ʋʨʘʣʘ ʠ ʉʘʢʤʘʨʳ ʩ ʦʩʪʘʣʴʥʳʤʠ ʨʝʢʘʤʠ. 

ɺ ʠʟʚʝʩʪʥʦʡ ʠ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʤʦʥʦʛʨʘʬʠʠ ʃ.ʂ. ɼʘʚʳʜʦʚʘ çɻʠʜʨʦʛʨʘʬʠʷ ʉʉʉʈè 

[10] ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʨʝʢ ʚʧʝʨʚʳʝ ʦʩʥʦʚʘʥʘ ʥʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʨʝʢ 

ɹ.ɼ ɿʘʡʢʦʚʘ [11]. ʉʦʛʣʘʩʥʦ ʝʡ, ʙʦʣʴʰʠʥʩʪʚʦ ʨʝʢ ʚ ʙʘʩʩʝʡʥʝ ʠ ʚ ʩʦʩʝʜʥʠʭ ʟʘʩʫʰʣʠʚʳʭ 

ʨʘʡʦʥʘʭ ʦʪʥʦʩʠʪʩʷ ʢ ʢʘʟʘʭʩʪʘʥʩʢʦʤʫ ʪʠʧʫ. ʀʩʢʣʶʯʝʥʠʝʤ ʩʦʩʪʘʚʣʷʶʪ ʨʝʢʠ ʚʝʨʭʦʚʴʝʚ ʋʨʘʣʘ ʠ 

ʉʘʢʤʘʨʳ, ʢʦʪʦʨʳʝ ʧʨʠʥʘʜʣʝʞʘʪ ʚʦʩʪʦʯʥʦ-ʝʚʨʦʧʝʡʩʢʦʤʫ ʪʠʧʫ. ʀ ʧʝʨʚʳʡ, ʠ ʚʪʦʨʦʡ ʪʠʧʳ ï ʵʪʦ 

ʛʨʫʧʧʘ ʨʝʢ ʩ ʚʝʩʝʥʥʠʤ ʧʦʣʦʚʦʜʴʝʤ. ɺ ʦʩʪʘʣʴʥʦʝ ʚʨʝʤʷ ʛʦʜʘ ʩʪʦʢ ʥʘ ʨʝʢʘʭ ʧʦʥʠʞʝʥʥʳʡ, 

ʚʧʣʦʪʴ ʜʦ ʯʘʩʪʠʯʥʦʛʦ ʧʝʨʝʩʳʭʘʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʯʠʩʣʘ ʚʦʜʦʪʦʢʦʚ. ʃʝʪʥʠʝ ʠ ʦʩʝʥʥʠʝ 

ʜʦʞʜʝʚʳʝ ʧʘʚʦʜʢʠ ʙʳʚʘʶʪ ʪʦʣʴʢʦ ʚ ʚʝʨʭʦʚʴʷʭ ʨ. ʋʨʘʣʘ ʠ ʥʘ ʨ. ʉʘʢʤʘʨʘ, ʢʘʢ ʠ ʧʦ [9]. ʆʥʠ 

ʢʨʘʪʢʦʚʨʝʤʝʥʥʳ ʠ ʙʳʩʪʨʦ ʨʘʩʧʣʘʩʪʳʚʘʶʪʩʷ ʚʥʠʟ ʧʦ ʪʝʯʝʥʠʶ. ɼʨʫʛʘʷ ʠʟʚʝʩʪʥʘʷ, ʥʦ ʤʝʥʴʰʝ 

ʠʩʧʦʣʴʟʫʝʤʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʨʝʢ ï ʇ.ʉ. ʂʫʟʠʥʘ ï ʙʦʣʝʝ ʢʦʤʧʣʝʢʩʥʘʷ [12]. 

ʉʦʛʣʘʩʥʦ ʝʡ, ʥʠʟʦʚʴʷ ʠ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʩʨʝʜʥʝʛʦ ʚʦʜʦʩʙʦʨʘ ʋʨʘʣʘ ï ʵʪʦ ʪʝʨʨʠʪʦʨʠʷ ʩ 

ʨʘʚʥʠʥʥʳʤʠ ʨʝʢʘʤʠ ʚ ʧʦʣʫʧʫʩʪʳʥʥʦʡ ʟʦʥʝ ʠ ʦʙʳʯʥʦ ʦʜʥʦʚʝʨʰʠʥʥʳʤ ʧʦʣʦʚʦʜʴʝʤ ʚʝʩʥʦʡ, ʩ 

ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʧʠʪʘʥʠʷ ʚ ʚʠʜʝ ʩʥʝʞʥʦʛʦ ʧʦʢʨʦʚʘ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʡ ʠ ʦʯʝʥʴ ʥʠʟʢʦʡ 

ʧʦ ʚʦʜʥʦʩʪʠ ʤʝʞʝʥʴʶ (ʙʫʢʚʘʣʴʥʦ ʜʦ ʩʣʝʜʫʶʱʝʡ ʚʝʩʥʳ), ʥʝʩʫʱʝʩʪʚʝʥʥʦʡ ʨʦʣʴʶ ʣʝʪʥʝ-

ʦʩʝʥʥʠʭ ʦʩʘʜʢʦʚ, ʧʝʨʝʩʳʭʘʥʠʝʤ ʣʝʪʦʤ. ɺʝʨʭʦʚʴʷ ʋʨʘʣʘ ʠ ʉʘʢʤʘʨʳ ï ʵʪʦ ʨʝʢʠ ʛʦʨʥʦʣʝʩʥʦʡ 

ʟʦʥʳ, ʩ ʚʝʩʝʥʥʠʤ ʧʦʣʦʚʦʜʴʝʤ (ʩ ʤʘʢʩʠʤʫʤʦʤ ʚ ʢʦʥʮʝ ʘʧʨʝʣʷ) ʠ ʧʘʚʦʜʢʘʤʠ ʚ ʪʝʧʣʦʝ ʚʨʝʤʷ 

ʛʦʜʘ, ʩ ʜʣʠʪʝʣʴʥʦʡ (ʩʨʝʜʥʝʡ ʧʦ ʚʦʜʥʦʩʪʠ) ʣʝʪʥʝʡ ʠ ʟʠʤʥʝʡ ʤʝʞʝʥʴʶ. 

ɺ [3-5] ʫʞʝ ʙʦʣʴʰʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʠ ʥʘʜʝʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʦ ʩʨʦʢʘʤ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʦʩʥʦʚʥʳʭ ʬʘʟ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ, ʧʦ ʦʙʲʝʤʘʤ ʩʪʦʢʘ ʠ ʭʘʨʘʢʪʝʨʥʳʤ 

ʨʘʩʭʦʜʘʤ ʚʦʜʳ, ʜʦʣʷʤ ʩʝʟʦʥʥʦʛʦ ʩʪʦʢʘ, ʛʝʥʝʪʠʯʝʩʢʦʡ ʩʪʨʫʢʪʫʨʝ ʧʠʪʘʥʠʷ, ʧʘʨʘʤʝʪʨʘʤ 

ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʚʦ ʚʨʝʤʷ ʧʦʣʦʚʦʜʴʷ ʠ ʧʘʚʦʜʢʦʚ. ʇʦ ʜʘʥʥʳʤ ʧʨʠʤʝʨʥʦ 90 ʚʦʜʦʤʝʨʥʳʭ 

ʧʦʩʪʦʚ, ʚʝʩʝʥʥʝʝ ʧʦʣʦʚʦʜʴʝ ʚ ʩʨʝʜʥʝʤ ʥʘʯʠʥʘʝʪʩʷ ʚ ʥʘʯʘʣʝ ʘʧʨʝʣʷ (ʩ ʟʘʧʘʟʜʳʚʘʥʠʝʤ ʚ ʩʝʚʝʨʦ-

ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ), ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʦʙʳʯʥʦ ʚ ʥʘʯʘʣʝ ʠʶʥʷ (ʚ ʚʝʨʭʦʚʴʷʭ ʋʨʘʣʘ ʠ 

ʥʠʟʦʚʴʷʭ ʉʘʢʤʘʨʳ) ʠ ʚ ʠʶʣʝ ʚ ʥʠʟʦʚʴʷʭ. ʉʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʧʦʣʦʚʦʜʴʷ ʦʪ 20 ʜʥʝʡ 

ʥʘ ʤʘʣʳʭ ʨʝʢʘʭ ʜʦ 114 ʜʥʝʡ ʫ ʩ. ʊʦʧʦʣʠ (ʨ. ʋʨʘʣ). ʆʥʘ ʙʦʣʴʰʝ ʫ ʨʝʢ ʛʦʨʥʦʡ ʣʝʩʥʦʡ ʠ 

ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥ, ʨʘʩʪʝʪ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʣʦʱʘʜʠ ʚʦʜʦʩʙʦʨʘ. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʣʝʪʥʝ-

ʦʩʝʥʥʝʡ ʤʝʞʝʥʠ (ʠʶʥʴ-ʦʢʪʷʙʨʴ) 140-150 ʜʥʝʡ; ʣʠʰʴ ʚ ʥʠʟʦʚʴʷʭ ʉʘʢʤʘʨʳ ʠ ʋʨʘʣʘ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 120 (ʠʶʣʴ-ʦʢʪʷʙʨʴ) ʠ 90 ʜʥʝʡ (ʘʚʛʫʩʪ-ʦʢʪʷʙʨʴ). ɼʣʷ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ 

ʨ. ʋʨʘʣʘ ʠ ʚʦʜʦʩʙʦʨʘ ʨ. ʉʘʢʤʘʨʳ ʚ ʠʶʥʝ-ʘʚʛʫʩʪʝ ʭʘʨʘʢʪʝʨʥʳ ʜʦʞʜʝʚʳʝ ʧʘʚʦʜʢʠ ʩʦ ʩʨʝʜʥʠʤ 

ʧʦʜʲʝʤʦʤ ʫʨʦʚʥʷ 0,3-0,5 ʤ, ʤʘʢʩʠʤʘʣʴʥʳʤ ï ʜʦ 1-2 ʤ, ʩʨʝʜʥʝʡ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴʶ  

1-2 ʥʝʜʝʣʠ. ɺ ʮʝʣʦʤ, ʟʠʤʥʠʡ ʩʪʦʢ ʥʝʟʥʘʯʠʪʝʣʝʥ ï 1-9 %; ʜʦʣʷ ʣʝʪʥʝ-ʦʩʝʥʥʝʛʦ ʩʪʦʢʘ 

ʢʦʣʝʙʣʝʪʩʷ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʦʪ 1 ʜʦ 23 %, ʜʦʩʪʠʛʘʷ ʥʘʠʙʦʣʴʰʝʡ ʚʝʣʠʯʠʥʳ ʚ ʚʝʨʭʦʚʴʷʭ ʋʨʘʣʘ; 

ʜʦʣʷ ʚʝʩʝʥʥʝʛʦ ʩʪʦʢʘ ï 55-90 % (ʠ ʙʦʣʴʰʝ), ʘ ʚ ʙʘʩʩʝʡʥʘʭ ʚʝʨʭʥʝʛʦ ʪʝʯʝʥʠʷ ʨʨ. ʋʨʘʣʘ ʠ 

ʉʘʢʤʘʨʳ ï 55-75 %. ɻʦʜʦʚʘʷ ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʫʨʦʚʥʝʡ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪ ʠʩʪʦʢʘ ʢ ʫʩʪʴʶ: 

ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ï 1-6 ʤ, ʥʘʠʙʦʣʴʰʠʝ ï ʦʪ 1,5 ʜʦ 13 ʤ. ʈʘʩʯʝʪʥʦʝ ʚʥʫʪʨʠʛʦʜʦʚʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʚ [3-5], ʧʦʣʫʯʝʥʥʦʝ ʤʝʪʦʜʘʤʠ ʢʦʤʧʦʥʦʚʢʠ, ʨʝʘʣʴʥʦʛʦ ʛʦʜʘ ʠ ʩʨʝʜʥʝʛʦ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʜʘʥʦ ʧʦ 5 ʨʘʡʦʥʘʤ ʠ 9 ʧʦʜʨʘʡʦʥʘʤ. ɼʣʷ ʨʝʢ ʟʘʩʫʰʣʠʚʦʡ ʩʪʝʧʥʦʡ ʠ 
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ʧʦʣʫʧʫʩʪʳʥʥʦʡ ʟʦʥ ʚʳʜʝʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʩʝʟʦʥʳ: ʚʝʩʝʥʥʠʡ (ʤʘʨʪ-ʤʘʡ), 

ʣʠʤʠʪʠʨʫʶʱʠʝ ï ʣʝʪʥʝ-ʦʩʝʥʥʠʡ (ʠʶʥʴ-ʥʦʷʙʨʴ) ʠ ʟʠʤʥʠʡ (ʜʝʢʘʙʨʴ-ʬʝʚʨʘʣʴ). ɼʣʷ 

ɸʢʪʶʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚʝʩʥʘ ï ʵʪʦ ʘʧʨʝʣʴ-ʤʘʡ, ʣʝʪʦ-ʦʩʝʥʴ ï ʵʪʦ ʠʶʥʴ-ʥʦʷʙʨʴ. ɼʣʷ ʦʩʪʘʣʴʥʦʡ 

ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʙʘʩʩʝʡʥʘ ʋʨʘʣʘ ʚ ʛʦʨʥʦʣʝʩʥʦʡ ʠ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʘʭ ʚʝʩʥʘ ï ʵʪʦ ʘʧʨʝʣʴ-

ʠʶʥʴ, ʣʝʪʦ-ʦʩʝʥʴ ï ʠʶʣʴ-ʥʦʷʙʨʴ, ʟʠʤʘ ï ʜʝʢʘʙʨʴ-ʤʘʨʪ. 

ʅʘ ʥʦʚʦʤ ʵʪʘʧʝ ʩʭʝʤʘʪʠʟʘʮʠʠ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʨʝʢ ʩʪʨʘʥʳ, ʚʢʣʶʯʘʷ ʙʘʩʩʝʡʥ ʨ. ʋʨʘʣʘ, 

ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʝʛʦ ʪʠʧʦʚ, ʩʚʷʟʘʥʥʦʤ ʩ ʧʦʜʛʦʪʦʚʢʦʡ ʢʘʨʪʳ çɺʦʜʥʦʛʦ 

ʨʝʞʠʤʘ ʨʝʢ ʈʦʩʩʠʠ ʠ ʩʦʧʨʝʜʝʣʴʥʳʭ ʪʝʨʨʠʪʦʨʠʡè [13], ʋʨʘʣ ʚʳʰʝ ʀʨʠʢʣʠʥʩʢʦʛʦ ʚʜʭʨ. ʠ 

ʚʝʨʭʥʷʷ ʉʘʢʤʘʨʘ, ʨʨ. ɹʦʣʴʰʦʡ ʀʢ ʠ ʉʘʣʤʳʰ ʦʪʥʝʩʝʥʳ ʢ ʨʝʢʘʤ ʩ ʚʝʩʝʥʥʠʤ ʧʦʣʦʚʦʜʴʝʤ ʠ 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʥʝʛʦʚʦʛʦ ʧʠʪʘʥʠʷ, ʩ ʫʩʪʦʡʯʠʚʦʡ ʣʝʪʥʝ-ʦʩʝʥʥʝʡ ʤʝʞʝʥʴʶ ʠ 

ʵʧʠʟʦʜʠʯʝʩʢʠʤʠ ʜʦʞʜʝʚʳʤʠ ʧʘʚʦʜʢʘʤʠ, ʫʩʪʦʡʯʠʚʦʡ ʟʠʤʥʝʡ ʤʝʞʝʥʴʶ, ʠʟʨʝʜʢʘ ʧʨʝʨʳʚʘʝʤʦʡ 

ʦʪʪʝʧʝʣʴʶ (ʨʠʩ. 1). ʆʩʪʘʣʴʥʳʝ ʨʝʢʠ ʙʘʩʩʝʡʥʘ ʦʙʣʘʜʘʶʪ ʧʦʯʪʠ ʪʝʤʠ ʞʝ ʦʩʦʙʝʥʥʦʩʪʷʤʠ 

ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʦʪʩʫʪʩʪʚʠʷ ʧʘʚʦʜʢʦʚ ʚ ʣʝʪʥʝ-ʦʩʝʥʥʶʶ ʤʝʞʝʥʴ. ʈʝʢʠ ʤʦʛʫʪ 

ʧʝʨʝʤʝʨʟʘʪʴ ʟʠʤʦʡ (ʥʘ ʧʝʨʝʢʘʪʘʭ ʠ ʦʩʦʙʝʥʥʦ ʣʝʚʦʙʝʨʝʞʥʳʝ ʧʨʠʪʦʢʠ ʩʨʝʜʥʝʛʦ ʪʝʯʝʥʠʷ 

ʨ. ʋʨʘʣʘ [4, 5] ʠ ʧʝʨʝʩʳʭʘʪʴ ʣʝʪʦʤ. ʂʘʨʪʘ [13] ʚʳʙʨʘʥʘ ʦʩʥʦʚʦʡ ʜʣʷ ʪʠʧʦʚ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ 

ʨʝʢ ʚ ʅʘʮʠʦʥʘʣʴʥʦʤ ʘʪʣʘʩʝ ʈʦʩʩʠʠ [14]. 

 

 

ʈʠʩʫʥʦʢ 1 ï ʊʠʧʳ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʨʝʢ ʚ ʙʘʩʩʝʡʥʝ ʋʨʘʣʘ [13] ʩ ʜʘʥʥʳʤʠ ʧʦ ʜʝʡʩʪʚʫʶʱʠʤ 

ʛʠʜʨʦʧʦʩʪʘʤ 
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ʅʦʚʳʝ ʠ ʚʘʞʥʳʝ ʫʪʦʯʥʝʥʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʨʝʢ ʙʘʩʩʝʡʥʘ ʋʨʘʣʘ 

ʧʨʠʚʦʜʷʪʩʷ ʚ ʤʦʥʦʛʨʘʬʠʷʭ ɸ.ɸ. ʏʠʙʠʣʸʚʘ [2, 15]. ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʛʠʜʨʦʛʨʘʬʘ ʥʘ 

ʦʩʥʦʚʝ ʩʤʦʜʝʣʠʨʦʚʘʥʥʳʭ ʨʷʜʦʚ ʨʘʩʩʤʦʪʨʝʥʘ ʚ [16]. ʉʞʘʪʳʝ ʩʚʝʜʝʥʠʷ ʧʦ ʚʦʜʥʦʤʫ ʨʝʞʠʤʫ 

ʧʨʠʚʦʜʷʪʩʷ ʚ ʨʘʟʣʠʯʥʳʭ ʵʥʮʠʢʣʦʧʝʜʠʷʭ, ʚʢʣʶʯʘʷ ʵʥʮʠʢʣʦʧʝʜʠʶ çʈʝʢʠ ʠ ʦʟʝʨʘ ʤʠʨʘè ʧʦʜ 

ʨʝʜʘʢʮʠʝʡ ɺ.ʀ. ɼʘʥʠʣʦʚʘ-ɼʘʥʠʣʴʷʥʘ [17], ɹʦʣʴʰʫʶ ʈʦʩʩʠʡʩʢʫʶ ʕʥʮʠʢʣʦʧʝʜʠʶ (ʪʦʤ 33, 

2017 ʛ.ʠ.) ʠ ʥʘʫʯʥʦ-ʧʦʧʫʣʷʨʥʫʶ ʠʥʪʝʨʥʝʪ-ʵʥʮʠʢʣʦʧʝʜʠʶ çɺʦʜʘ ʈʦʩʩʠʠè [18]. 

2. ʆʮʝʥʢʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʦʢʘ ʨʝʢ. ʂ ʥʠʤ ʤʳ ʦʪʥʦʩʠʤ ʩʨʝʜʥʝʛʦʜʦʚʳʝ (Qʩʨ), 

ʤʘʢʩʠʤʘʣʴʥʳʝ (Qʤʘʢʩ) ʠ ʤʠʥʠʤʘʣʴʥʳʝ (Qʤʠʥ) ʨʘʩʭʦʜʳ ʚʦʜʳ, ʧʘʨʘʤʝʪʨʳ ʠʭ ʢʨʠʚʳʭ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʝʡ, ʦʙʲʝʤʳ ʩʪʦʢʘ ʟʘ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʝ ʩʝʟʦʥʳ. ʂʘʢ ʫʞʝ ʨʘʥʝʝ ʦʪʤʝʯʝʥʦ, ʧʝʨʚʦʝ 

ʩʝʨʴʝʟʥʦʝ ʦʙʦʙʱʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ ʩʝʪʝʚʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʟʘ ʩʪʦʢʦʤ ʚʦʜʳ ʨʝʢ ʚ ʙʘʩʩʝʡʥʝ 

ʋʨʘʣʘ, ʩ ʦʮʝʥʢʦʡ ʚʝʣʠʯʠʥʳ ʭʘʨʘʢʪʝʨʥʳʭ ʨʘʩʭʦʜʦʚ, ʜʠʘʧʘʟʦʥʘ ʤʝʞʛʦʜʦʚʳʭ ʢʦʣʝʙʘʥʠʡ 

Q ʧʨʠʚʦʜʠʪʩʷ ʚ [8, 9, 19]. ʅʦ ʦʥʠ ʙʘʟʠʨʦʚʘʣʠʩʴ ʥʘ ʥʝʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʠ ʤʘʣʦ ʧʨʦʚʝʨʝʥʥʳʭ 

ʜʘʥʥʳʭ ʥʝʙʦʣʴʰʦʛʦ ʯʠʩʣʘ ʧʦʩʪʦʚ, ʯʘʩʪʴ ʠʟ ʢʦʪʦʨʳʭ ʚʧʦʩʣʝʜʩʪʚʠʠ ʙʳʣʘ ʟʘʙʨʘʢʦʚʘʥʘ. 

ɺ 1963 ʛ. ɺ.ɼ. ɹʳʢʦʚ ʚʧʝʨʚʳʝ ʠʩʧʦʣʴʟʦʚʘʣ ʫʨʘʚʥʝʥʠʝ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʜʣʷ ʫʪʦʯʥʝʥʠʷ 

ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʦʜʫʣʷ ʩʪʦʢʘ ʩ ʚʳʩʦʪʦʡ ʜʣʷ ʥʝʠʟʫʯʝʥʥʳʭ ʨʘʡʦʥʦʚ [20], ʨʘʩʰʠʨʠʚ ʠ ʜʦʧʦʣʥʠʚ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ɼ.ʃ. ʉʦʢʦʣʦʚʩʢʦʛʦ [21] ʧʦ ʖʞʥʦʤʫ, ʉʨʝʜʥʝʤʫ ʠ ʉʝʚʝʨʥʦʤʫ ʋʨʘʣʫ. ʈʘʙʦʪʘ 

ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʚ ʧʝʨʠʦʜ ʨʘʟʨʘʙʦʪʢʠ ʥʦʨʤʘʪʠʚʘ ʉʅ 435-72. 

ɺ ʤʦʥʦʛʨʘʬʠʷʭ [3-5] ʧʦ ʜʘʥʥʳʤ 121 ʩʪʚʦʨʘ ʧʨʦʠʟʚʝʜʝʥʘ ʦʮʝʥʢʘ ʦʩʥʦʚʥʳʭ ʯʠʩʣʦʚʳʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ (ʩ ʧʨʠʚʝʜʝʥʠʝʤ ʢ ʤʥʦʛʦʣʝʪʥʝʤʫ ʧʝʨʠʦʜʫ), ʚ ʪʦʤ ʯʠʩʣʝ Qʩʨ 

ʨʘʟʣʠʯʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ, ʦʙʦʩʥʦʚʘʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʛʦʜʦʚʳʤ ʩʪʦʢʦʤ ʠ 

ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ, ʤʦʨʬʦʤʝʪʨʠʯʝʩʢʠʤʠ ʠ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤʠ ʚʦʜʦʩʙʦʨʦʚ 

(ʪʘʙʣ. 1). ʇʦʢʘʟʘʥʳ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʚʘʨʠʘʮʠʠ (Cv) ï ʦʪ 0,5 ʜʦ 1,15, 

ʫʚʝʣʠʯʠʚʘʶʱʠʝʩʷ ʚ ʶʞʥʦʤ (ʟʘʩʫʰʣʠʚʦʤ) ʠ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʷʭ (ʨʠʩ. 2). 

ʇʨʠʚʦʜʷʪʩʷ ʧʦʜʨʦʙʥʳʝ ʢʘʨʪʳ ʤʦʜʫʣʷ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʠ Cv (ʧʝʨʚʳʝ ʪʘʢʠʝ ʢʘʨʪʳ ʜʘʥʳ ʚ [8], 

ʦʮʝʥʢʠ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʦʪʜʝʣʴʥʳʭ ʚʦʜʦʩʙʦʨʦʚ ʠ ʚ ʧʨʝʜʝʣʘʭ ʛʨʘʥʠʮ ʦʙʣʘʩʪʝʡ ʠ ʨʝʩʧʫʙʣʠʢ. 

ʃʶʙʦʧʳʪʥʦ, ʯʪʦ ʠʤʝʥʥʦ ʢʘʨʪʳ ʠʟ [3] ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ ʚ ʙʦʣʝʝ ʧʦʟʜʥʠʭ ʧʫʙʣʠʢʘʮʠʷʭ ʠ ʜʘʞʝ 

ʚ 2000-ʝ ʛʦʜʳ, ʭʦʪʷ ʝʱʝ ʚ ʩʝʨʝʜʠʥʝ 1980-ʭ ʛʛ. ʵʪʠ ʢʘʨʪʳ ʙʳʣʠ ʫʪʦʯʥʝʥʳ ʩ ʫʯʝʪʦʤ ʥʦʚʳʭ 

ʜʘʥʥʳʭ ʠ ʚʢʣʶʯʝʥʳ ʚ ʩʦʩʪʘʚ çɸʪʣʘʩʘ ʨʘʩʯʝʪʥʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʠ ʥʦʤʦʛʨʘʤʤè [22]. 

ʇʦ ʦʙʥʦʚʣʝʥʥʳʤ ʢʘʨʪʘʤ ʤʦʜʫʣʴ ʩʪʦʢʘ ʫʤʝʥʴʰʘʝʪʩʷ ʦʪ 6-9 ʜʦ 0,5-1,0 ʣ/ʩ ʢʤ
2
 (ʧʨʠʤ. ʘʚʪʦʨʦʚ ï 

ʜʣʷ ʧʝʨʝʩʯʝʪʘ ʚʝʣʠʯʠʥ ʤʦʜʫʣʷ ʩʪʦʢʘ ʚ ʚʝʣʠʯʠʥʳ ʩʣʦʷ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʧʝʨʚʳʝ ʥʝʦʙʭʦʜʠʤʦ 

ʫʤʥʦʞʠʪʴ ʥʘ 31,5), ʘ Cv ʚʦʟʨʘʩʪʘʝʪ ʦʪ 0,4-0,6 ʜʦ 0,9-1,0 (ʨʠʩ. 2). ʇʦʩʣʝʜʥʝʝ ʢʘʨʪʠʨʦʚʘʥʠʝ 

ʥʦʨʤʳ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʠ ʧʘʨʘʤʝʪʨʦʚ ʝʛʦ ʢʨʠʚʦʡ ʩʜʝʣʘʥʦ ʚ [23], ʥʦ ʪʦʣʴʢʦ ʜʣʷ ʢʘʟʘʭʩʪʘʥʩʢʦʡ 

ʯʘʩʪʠ ʙʘʩʩʝʡʥʘ. ʊʘʢʞʝ ʚ [3-5] ʜʣʷ 84 ʩʪʚʦʨʦʚ ʧʨʠʚʦʜʷʪʩʷ ʦʮʝʥʢʠ ʯʠʩʣʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

Qʤʘʢʩ ʠ ʩʣʦʷ ʩʪʦʢʘ ʟʘ ʚʝʩʝʥʥʝʝ ʧʦʣʦʚʦʜʴʝ. Cv ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʨʘʚʝʥ 0,7-1,5. 

ʇʨʝʜʩʪʘʚʣʝʥʘ ʢʘʨʪʘ ʩʨʝʜʥʝʛʦ ʩʣʦʷ ʩʪʦʢʘ ʧʦʣʦʚʦʜʴʷ, ʢʦʪʦʨʳʡ ʫʤʝʥʴʰʘʝʪʩʷ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ ʦʪ 

100-150 ʤʤ ʜʦ 10-20 ʤʤ ʠ ʤʝʥʴʰʝ. ʇʦ ʤʝʞʝʥʥʦʤʫ ʩʪʦʢʫ ʩʚʝʜʝʥʠʷ ʧʨʠʚʦʜʷʪʩʷ ʧʦ 77 ʧʦʩʪʘʤ. 

ʇʨʦʠʟʚʝʜʝʥʦ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʚʝʣʠʯʠʥʝ ʚʦʜʥʦʩʪʠ ʨʝʢ ʚ ʤʝʞʝʥʴ ʩ ʚʳʜʝʣʝʥʠʝʤ 4 

ʨʘʡʦʥʦʚ ʠ 7 ʧʦʜʨʘʡʦʥʦʚ. ʆʪʜʝʣʴʥʳʡ ʨʘʟʜʝʣ ʧʦʩʚʷʱʝʥ ʧʝʨʝʩʳʭʘʥʠʶ ʠ ʧʝʨʝʤʝʨʟʘʥʠʶ ʨʝʢ. 

ɸʢʪʫʘʣʠʟʠʨʦʚʘʥʥʳʝ ʦʮʝʥʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʦʢʘ ʠ ʧʘʨʘʤʝʪʨʦʚ ʢʨʠʚʳʭ 

ʦʙʝʩʧʝʯʝʥʥʦʩʪʝʡ ʜʣʷ ʨʘʟʥʳʭ ʩʪʚʦʨʦʚ ʧʨʠʚʦʜʷʪʩʷ ʚ ʨʘʙʦʪʘʭ [1, 24-34]. ʇʨʠʯʝʤ ʚ ʨʘʙʦʪʘʭ  

[6, 24, 25, 28] ʨʘʩʯʝʪ ʧʨʦʠʟʚʦʜʠʣʩʷ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ, ʘ ʚ [1, 26, 29-32, 34, 35] ï 

ʚ ʛʨʘʥʠʮʘʭ ʦʜʥʦʨʦʜʥʳʭ (ʧʦ ʢʣʠʤʘʪʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ ʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʥʘʛʨʫʟʢʝ) 

ʧʦʜʧʝʨʠʦʜʦʚ, ʠʣʠ ʪʦʣʴʢʦ ʜʣʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʝʨʠʦʜʘ. ɺ [35] ʟʘʷʚʣʝʥʦ, ʯʪʦ ʥʦʨʤʫ ʛʦʜʦʚʦʛʦ 

ʩʪʦʢʘ ʋʨʘʣʘ ʢʦʨʨʝʢʪʥʦ ʩʯʠʪʘʪʴ ʩ 1970 ʛ. ʚʚʠʜʫ ʩʥʠʞʝʥʠʷ ʝʛʦ ʠʟʤʝʥʯʠʚʦʩʪʠ ʠʟ-ʟʘ ʚʣʠʷʥʠʷ 

ʀʨʠʢʣʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ; ʚ [29] ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ ʥʘʯʠʥʘʝʪʩʷ ʩ 1974 ʛ. ɺ [32] 

ʦʙʦʩʥʦʚʘʥʳ ʠ ʚʳʜʝʣʝʥʳ 3 ʧʝʨʠʦʜʘ: 1) 1921-1957 ʛʛ. ï ʫʩʣʦʚʥʦ-ʝʩʪʝʩʪʚʝʥʥʳʡ, ʧʦ ʩʫʪʠ, ʜʦ 

ʚʚʝʜʝʥʠʷ ʚ ʩʪʨʦʡ ʀʨʠʢʣʠʥʩʢʦʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱʘ, 2) 1958-1990 ʛʛ. ï ʩ ʘʥʪʨʦʧʦʛʝʥʥʦ 

ʥʘʨʫʰʝʥʥʳʤ ʨʝʞʠʤʦʤ ʩʪʦʢʘ, ʥʦ ʝʱʝ ʚ ʧʨʝʞʥʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ, 3) ʩ 1991 ʛ. ï 

ʩ ʥʘʨʫʰʝʥʥʳʤ ʨʝʞʠʤʦʤ ʩʪʦʢʘ ʚ ʨʝʟʫʣʴʪʘʪʝ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ. ʀʥʳʝ ʧʝʨʠʦʜʳ ʠ ʠʭ ʦʙʦʩʥʦʚʘʥʠʝ (ʧʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠʤ ʢʨʠʪʝʨʠʷʤ ʠ ʨʝʟʫʣʴʪʘʪʘʤ 

ʘʥʘʣʠʟʘ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʠ ʜʠʥʘʤʠʢʝ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ) ʫʢʘʟʘʥʳ ʚ 
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ʜʚʫʭ ʨʘʙʦʪʘʭ ʄʘʛʨʠʮʢʦʛʦ ɼ.ɺ. ʠ ʩʦʘʚʪʦʨʦʚ [1, 26]. ʕʪʦ ï ʫʩʣʦʚʥʦ-ʝʩʪʝʩʪʚʝʥʥʳʡ ʧʝʨʠʦʜ, 

ʟʘʚʝʨʰʠʚʰʠʡʩʷ, ʧʦ ʩʫʪʠ, ʚ 1957 ʛ., ʧʝʨʠʦʜ ʥʘʨʘʩʪʘʥʠʷ (1958-1977 ʛʛ.) ʠ ʧʝʨʠʦʜ 

ʤʘʢʩʠʤʘʣʴʥʦʡ (ʩ 1978 ʛ.) ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʩ ʜʚʫʤʷ ʧʦʜʧʝʨʠʦʜʘʤʠ. ɺ [34] 

ʧʨʠʚʝʜʝʥʳ ʫʪʦʯʥʝʥʥʳʝ ʛʨʘʥʠʮʳ ʵʪʠʭ ʧʝʨʠʦʜʦʚ. 

 

 

ʈʠʩʫʥʦʢ 2 ï ʂʘʨʪʳ ʩʨʝʜʥʝʛʦ ʤʥʦʛʦʣʝʪʥʝʛʦ ʤʦʜʫʣʷ (ʘ, ʚ) ʠ Cv (ʙ, ʛ) ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʚʦʜʳ 

ʠʟ [4, 5] (ɸ, ɹ) ʠ [22] (ɺ, ɻ) 

 

ʊʘʙʣʠʮʘ 1 - ʇʘʨʘʤʝʪʨʳ ʢʨʠʚʳʭ ʦʙʝʩʧʝʯʝʥʥʦʩʪʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʦʜʦʚʦʛʦ ʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʩʪʦʢʘ ʚʦʜʳ (ʤ
3
/ʩ) 

ʇʦʩʪ [4] [7] [6] [24, 25] [1, 26] [27] 

1 2 3 4 5 6 7 

ʉʨʝʜʥʝʛʦʜʦʚʦʡ ʨʘʩʭʦʜ ʚʦʜʳ 

ʋʨʘʣ 

(ɺʝʨʭʥʝʫʨʘʣʴʩʢ) 
10,1/0,77/1,7* 7,69/0,6/0,97* 10,1/0,63/1,26* - - -/0,55/0,91* 

ʋʨʘʣ (ʂʠʟʠʣʴʩʢʦʝ) 34,4/0,8/1,7* 24,3/0,79/1,79* - 30,8/0,67/- 
26,6/1,18/2,3

1 

21,0/0,65/2,3 
-/0,71/0,91* 

ʋʨʘʣ (ʆʨʝʥʙʫʨʛ) 136/0,8/1,65* - 136/0,58/1,58* 101,7/0,74/- 
103/1,07/2,2

1 

100/0,57/2,6 
-/0,73/1,46* 

ʋʨʘʣ 

(ʂʫʰʫʤ) 
380/0,68/1,6* - - - 

330/0,69/2,5
1 

290/0,41/2,2 
- 

ʄʠʥʜʷʢ 

(ʅʦʚʦʙʘʡʨʘʤʛʫʣʚʦ) 
3,45/0,72/1,6* 3,09/0,4/0,28* - - - -/0,51/1,02* 

ʋʨʣʷʜʘ 

(ʅʦʚʦʘʭʫʥʦʚʦ) 
0,46/0,78/1,7* 0,32/0,73/0,71* - - - -/0,77/1,39* 

ʄʘʣʳʡ ʂʠʟʠʣ 

(ʄʫʨʘʢʘʝʚʦ) 
2,86/0,77/1,6* 2,38/0,47/1,62* 2,86/0,83/1,8* - - -/0,48/1,55* 

ɹʦʣʴʰʦʡ ʂʠʟʠʣ 

(ɺʝʨʭʥʝ-

ɸʙʜʨʷʰʝʚʦ) 

6,04/0,77/1,6* - - - - -/0,55/1,53* 
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1 2 3 4 5 6 7 

ʉʫʫʥʜʫʢ (ʄʘʡʩʢʠʡ) 5,15/1,07/2,4* - 5,15/-/- 4,7/0,71/- - -/0,69/0,88* 

ʊʘʥʘʣʳʢ 

(ʉʘʤʘʨʩʢʦʝ) 
2,28/0,72/2,0 1,79/0,6/0,52* - - - -/0,64/1,2* 

ɹʦʣʴʰʦʡ ʂʫʤʘʢ 

(ʅʦʚʦʦʨʩʢ) 
8,14/1,14/2,4* - -/0,82/1,64* 11,2/0,72/- - -/0,71/1,15* 

ɾʘʨʣʳ (ɸʜʘʤʦʚʢʘ) 2,99/1,14/2,4* - 2,99/-/- 3,9/0,88/- - -/0,9/2,44* 

ʉʘʢʤʘʨʘ 

(ɸʢʴʶʣʦʚʦ) 
14,1/0,53/1,2* 12,5/0,51/0,73* - - - -/0,47/0,76* 

ʉʘʢʤʘʨʘ (ʂʘʨʛʘʣʘ) 144/0,54/1,2* - 145/0,54/1,2* 139,6/0,42/- 
128/0,57/2,4

1 

149/0,32/1,5 
-/0,39/0,12* 

ʋʨʤʘʥ-ɿʠʣʘʠʨ 

(ɿʠʣʘʠʨ) 
2,34/0,6/2,0 1,83/0,54/0,34* - - - -/0,49/0,95* 

ɹʦʣʴʰʦʡ ʀʢ 

(ʄʨʘʢʦʚʦ) 
15,7/0,52/2,0 13,2/0,51/0,35* 15,7/0,42/0,84* 15,7/-/- - -/0,42/0,95* 

ʉʘʣʤʳʰ 

(ɹʫʣʘʥʦʚʦ) 
10,4/0,54/2,0 - - - - -/0,37/0,06* 

ʆʨʴ 

(ʀʩʪʝʤʝʩ) 
10,8/0,78/1,6* - 10,8/0,68/0,97* 6,1/0,73/- - -/0,73/0,77* 

ʏʝʨʥʘʷ 

(ʂʨʘʩʥʳʡ ʍʦʣʤ) 
1,79/0,75/2,0 - 1,79/-/- - - -/0,72/1,73* 

ʀʣʝʢ 

(ɺʝʩʝʣʳʡ 1) 
31/0,73/1,7* - 31/0,58/1,21* 21,4/0,61/- - -/0,57/1,25* 

ʏʘʛʘʥ 

(ʉʝʨʛʠʝʚʩʢʠʡ) 
1,36/0,7/2,0 - 1,36/0,76/1,52* - - - 

ʂʫʛʫʪʳʢ 

(ɼʦʤʙʘʨʦʚʩʢʠʡ) 
0,74/0,81/1,7* - 0,74/-/- - - -/0,81/2,0* 

ʄʘʢʩʠʤʘʣʴʥʳʡ ʨʘʩʭʦʜ ʚʦʜʳ 

ʋʨʘʣ 

(ɺʝʨʭʥʝʫʨʘʣʴʩʢ) 
138/1,04/2,6* - - - - -/0,68/1,95* 

ʋʨʘʣ (ʂʠʟʠʣʴʩʢʦʝ) 687/1,34/3,0* - - - 
671/-/- 

396/-/- 
-/1,19/2,45* 

ʋʨʘʣ 

(ʆʨʝʥʙʫʨʛ) 
2200/1,4/3,2* - - - 

2180/-/- 

827/-/- 
-/1,54/3,45* 

ʋʨʘʣ 

(ʂʫʰʫʤ) 
3350/1,2/2,8* - - - 

3530/1,24/2,3
1 

1420/0,66/5,0 
- 

ʉʫʫʥʜʫʢ 

(ʄʘʡʩʢʠʡ) 
383/1,49/3,2* - - - - -/0,95/1,52* 

ɾʘʨʣʳ 

(ɸʜʘʤʦʚʢʘ) 
269/1,28/1,8* - - - - -/0,94/1,67* 

ʉʘʢʤʘʨʘ 

(ʂʘʨʛʘʣʘ) 
1730/0,78/1,9* - - - 

1740/0,73/2,2
1 

1550/0,4/0,25 
-/0,46/0,37* 

ʋʨʤʘʥ-ɿʠʣʘʠʨ 

(ɿʠʣʘʠʨ) 
47,8/0,61/1,25* - -  - -/0,71/2,27* 

ʆʨʴ 

(ʀʩʪʝʤʝʩ) 
519/0,98/2,05* - - - 

255/-/- 

164/-/- 
-/0,8/0,96* 

ʀʣʝʢ 

(ɺʝʩʝʣʳʡ 1) 
1100/1,03/2,2* - - - 

543/-/- 

403/-/- 
-/0,92/2,97* 

ʇʨʠʤʝʯʘʥʠʝ: ʧʝʨʚʦʝ ʟʥʘʯʝʥʠʝ ï ʩʨʝʜʥʠʡ ʤʥʦʛʦʣʝʪʥʠʡ ʨʘʩʭʦʜ, ʚʪʦʨʦʝ ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʘʨʠʘʮʠʠ, ʪʨʝʪʴʝ 

ï ʦʪʥʦʰʝʥʠʝ Cs/Cv, ʠʣʠ ʢʦʵʬʬʠʮʠʝʥʪ ʘʩʠʤʤʝʪʨʠʠ (*). ʄʝʩʪʦʧʦʣʦʞʝʥʠʝ ʜʝʡʩʪʚʫʶʱʠʭ ʧʦʩʪʦʚ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩ. 1. 
1
ʚ ʧʝʨʚʦʡ ʩʪʨʦʢʝ ʟʘ ʧʝʨʠʦʜ ʜʦ 1957 ʛ., ʚʦ ʚʪʦʨʦʡ ʩʪʨʦʢʝ ï ʩ 1978 ʛ. 

 

ɺ ʢʨʫʧʥʦʡ ʤʦʥʦʛʨʘʬʠʠ [28] ʧʨʠʚʦʜʷʪʩʷ ʜʚʝ ʪʘʙʣʠʮʳ ʩ ʨʘʩʩʯʠʪʘʥʥʳʤʠ ʜʣʷ 20 ʩʪʚʦʨʦʚ 

ʧʘʨʘʤʝʪʨʘʤʠ ʢʨʠʚʳʭ ʦʙʝʩʧʝʯʝʥʥʦʩʪʝʡ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ, ʧʨʘʚʜʘ ʥʝʠʟʚʝʩʪʥʦ ʟʘ ʢʘʢʦʡ ʧʝʨʠʦʜ ʠ 

ʥʝ ʚʩʝʛʜʘ ʜʣʷ ʩʪʚʦʨʦʚ ʠʤʝʥʥʦ ʧʦʩʪʦʚ, ʘ ʩ ʧʨʠʚʷʟʢʦʡ ʢ ʫʩʪʴʷʤ ʧʨʠʪʦʢʦʚ. ʉʨʘʚʥʝʥʠʝ ʜʘʥʥʳʭ ʠʟ 

[28] ʠ ʠʟ [4] ʧʦʢʘʟʳʚʘʝʪ ʦʙʱʝʝ ʫʤʝʥʴʰʝʥʠʝ (ʟʘ ʙʦʣʝʝ ʜʣʠʥʥʳʡ ʧʝʨʠʦʜ) ʢʘʢ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ, 

ʪʘʢ ʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʘʨʠʘʮʠʠ ʠ ʘʩʠʤʤʝʪʨʠʠ. ʉʣʝʜʫʶʱʠʝ ʤʘʩʩʦʚʳʝ ʫʪʦʯʥʝʥʠʷ (ʧʦ ʙʦʣʝʝ 

ʜʣʠʥʥʳʤ ʨʷʜʘʤ, ʠʣʠ ʪʦʣʴʢʦ ʟʘ ʩʦʚʨʝʤʝʥʥʳʡ ʧʝʨʠʦʜ) ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ, 

ʤʘʢʩʠʤʘʣʴʥʳʭ ʠ ʤʠʥʠʤʘʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʦʧʫʙʣʠʢʦʚʘʥʳ ʚ ʩʪʘʪʴʷʭ [1, 7, 24-27, 36-38]. 



˹ˢ̂˴ˮ ˻ ˭˩˸˶˩ 

ˤ˻˽˾˻˿̍ ˿́˩˽˩ˤ˩˨˩˹ˮ̒. 2023Φ Ѕ 1  32 

 

ʏʠʩʣʦ ʠ ʩʦʩʪʘʚ ʧʦʩʪʦʚ ʚ ʥʠʭ ʩʠʣʴʥʦ ʨʘʟʣʠʯʘʶʪʩʷ. ɺ ʤʥʦʛʦʪʦʤʥʦʡ çʉʭʝʤʝ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚ ʙʘʩʩʝʡʥʘ ʨʝʢʠ ʋʨʘʣè [6] ʩʨʝʜʥʝʤʥʦʛʦʣʝʪʥʠʡ ʩʪʦʢ 

ʨʝʢ ʨʘʩʩʯʠʪʘʥ ʟʘ ʧʝʨʠʦʜ ʩ 1966 ʛ. ʠ ʜʣʷ 28 ʧʦʩʪʦʚ, ʪʦʛʜʘ ʢʘʢ Qʤʘʢʩ ï ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ 

ʥʘʙʣʶʜʝʥʠʡ. ʇʨʘʚʜʘ, ʟʥʘʯʝʥʠʷ ʥʦʨʤʳ ʩʪʦʢʘ ʚ [6] ʩʪʨʘʥʥʳʤ ʦʙʨʘʟʦʤ ʩʦʚʧʘʜʘʶʪ ʩ ʥʦʨʤʦʡ ʚ 

[4], ʨʘʩʩʯʠʪʘʥʥʦʡ ʧʦ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ ʢʦʨʦʪʢʠʤ ʨʷʜʘʤ (ʪʘʙʣ. 1). ʊʘʤ ʞʝ ʧʨʠʚʝʜʝʥʳ ʦʮʝʥʢʠ 

Qʤʘʢʩ ʜʦʞʜʝʚʳʭ ʧʘʚʦʜʢʦʚ, ʨʘʩʯʝʪʳ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʙʘʣʘʥʩʦʚ (ʧʦ ʤʝʩʷʮʘʤ ʠ ʟʘ ʛʦʜ) ʜʣʷ 

ʣʝʪ ʨʘʟʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʠ ʥʘ ʛʨʘʥʠʮʘʭ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʯʘʩʪʢʦʚ. ɺ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ 

ʤʦʥʦʛʨʘʬʠʠ [7], ʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ʧʦ ʠʪʦʛʘʤ ʢʘʥʜʠʜʘʪʩʢʦʡ ʜʠʩʩʝʨʪʘʮʠʠ, ʧʨʠʚʦʜʷʪʩʷ ʥʦʚʳʝ 

ʟʘʚʠʩʠʤʦʩʪʠ ʤʦʜʫʣʷ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʦʪ ʩʨʝʜʥʝʡ ʚʳʩʦʪʳ ʚʦʜʦʩʙʦʨʘ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 

ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ, ʘ ʪʘʢʞʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʠʟʤʝʥʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʚʘʨʠʘʮʠʠ ʠ 

ʘʩʠʤʤʝʪʨʠʠ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʥʦʛʦ ʋʨʘʣʘ. ɺ [24, 25] ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʛʦʜʦʚʦʡ ʠ ʩʝʟʦʥʥʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʨʝʯʥʦʛʦ ʩʪʦʢʘ ʧʦ 9 ʧʦʩʪʘʤ ʫʪʦʯʥʝʥʳ ʦʮʝʥʢʠ ʤʝʞʛʦʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ Qʩʨ. 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʳʡ ʨʘʟʤʘʭ ʢʦʣʝʙʘʥʠʡ Qʩʨ ʧʨʠʩʫʱ ʢʨʫʧʥʳʤ ʣʝʚʦʙʝʨʝʞʥʳʤ 

ʧʨʠʪʦʢʘʤ (ʨʨ. ʀʣʝʢ, ʆʨʴ, ɹʦʣʴʰʦʡ ʂʫʤʘʢ), ʪ.ʝ. ʥʘ ʩʪʝʧʥʳʭ ʨʘʚʥʠʥʥʳʭ ʧʨʦʩʪʨʘʥʩʪʚʘʭ 

ɿʘʫʨʘʣʴʷ. ʈʘʩʩʯʠʪʘʥʳ Cv ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʠ ʩʨʝʜʥʝʩʝʟʦʥʥʳʭ ʨʘʩʭʦʜʦʚ ʚʦʜʳ. ʅʘʠʤʝʥʴʰʠʤ 

ʜʠʘʧʘʟʦʥ ʟʥʘʯʝʥʠʡ Cv ʦʢʘʟʘʣʩʷ ʫ ʛʦʜʦʚʦʛʦ ʠ ʦʩʝʥʥʝʛʦ ʩʪʦʢʘ ï 0,4-0,9 ʠ 0,5-1,0, ʥʘʠʙʦʣʴʰʠʤ ʫ 

ʟʠʤʥʝʛʦ ʠ ʚʝʩʝʥʥʝʛʦ ʩʪʦʢʘ ï 0,5-1,8 ʠ 0,75-1,7. ɺ [27] ʧʨʠʚʦʜʷʪʩʷ ʦʮʝʥʢʠ Cv ʠ Cs 

ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʠ ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʚʦʜʳ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʜʘʥʥʳʤ 33 ʧʦʩʪʦʚ (ʯʪʦ 

ʦʪʣʠʯʘʝʪ ʵʪʫ ʨʘʙʦʪʫ ʦʪ ʦʩʪʘʣʴʥʳʭ) ʠ, ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ (ʜʦ 2017 ʛ.), 

ʪ.ʝ. ʙʝʟ ʫʯʝʪʘ ʚʦʟʤʦʞʥʦʛʦ ʥʘʨʫʰʝʥʠʷ ʦʜʥʦʨʦʜʥʦʩʪʠ ʨʷʜʦʚ ʧʦʜ ʚʣʠʷʥʠʝʤ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʠ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʪʘʙʣ. 1). ʇʦʢʘʟʘʥʦ, ʯʪʦ ʥʘʠʙʦʣʴʰʠʝ Cv ʫ 

ʣʝʚʦʙʝʨʝʞʥʳʭ ʧʨʠʪʦʢʦʚ ʨ. ʋʨʘʣʘ. ɻʨʘʬʠʯʝʩʢʠ ʧʨʦʠʣʣʶʩʪʨʠʨʦʚʘʥʘ ʪʝʩʥʘʷ ʦʙʨʘʪʥʘʷ ʩʚʷʟʴ 

ʤʝʞʜʫ Cv ʠ ʩʣʦʝʤ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ (ʤʤ). ʇʦ ʩʫʪʠ, ʧʦʜʦʙʥʳʝ ʨʘʩʯʝʪʳ ï ʙʝʩʢʦʥʝʯʥʳʡ ʧʨʦʮʝʩʩ, 

ʧʦʜʜʝʨʞʠʚʘʝʤʳʡ ʥʦʚʳʤʠ ʜʘʥʥʳʤʠ ʠ ʧʦʩʪʦʷʥʥʦ ʧʨʦʜʣʝʚʘʝʤʳʤʠ ʨʷʜʘʤʠ ʥʘʙʣʶʜʝʥʠʡ, 

ʥʦʚʳʤʠ ʚʟʛʣʷʜʘʤʠ ʥʘ ʜʝʣʝʥʠʝ ʝʜʠʥʦʛʦ ʧʝʨʠʦʜʘ ʥʘʙʣʶʜʝʥʠʡ ʥʘ ʭʘʨʘʢʪʝʨʥʳʝ ʧʦʜʧʝʨʠʦʜʳ. 

ʆʪʜʝʣʴʥʳʡ ʙʣʦʢ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʨʘʩʯʝʪʦʚ ʩʦʩʪʘʚʠʣʠ ʨʝʟʫʣʴʪʘʪʳ ʦʮʝʥʠʚʘʥʠʷ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʢʘʢ ʚʩʝʛʦ ʚʦʜʦʩʙʦʨʘ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʧʦʜʙʘʩʩʝʡʥʦʚ ʚʥʫʪʨʠ 

ʥʝʛʦ, ʘ ʪʘʢʞʝ ʦʮʝʥʢʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʚ ʛʨʘʥʠʮʘʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 

ʦʙʨʘʟʦʚʘʥʠʡ. ɺ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʤ ʪʨʫʜʝ [39] ʧʨʠʚʦʜʷʪʩʷ ʨʘʩʯʝʪʳ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʦʜʦʚʦʛʦ 

ʩʪʦʢʘ ʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʛʦʜʦʚʦʛʦ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʧʦ 5 ʧʦʩʪʘʤ (ʪʘʙʣ. 2). ɺ [4] ʝʩʪʴ ʦʮʝʥʢʠ 

ʚʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʦʪʜʝʣʴʥʳʭ ʚʦʜʦʩʙʦʨʦʚ ʠ ʚ ʧʨʝʜʝʣʘʭ ʛʨʘʥʠʮ ʦʙʣʘʩʪʝʡ ʠ ʨʝʩʧʫʙʣʠʢ. ʊʘʢʞʝ 

ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʚʦʜʥʦʤʫ ʙʘʣʘʥʩʫ ʙʘʩʩʝʡʥʘ ʋʨʘʣʘ ʠ ʝʛʦ ʧʨʠʪʦʢʦʚ ʦʧʫʙʣʠʢʦʚʘʥʘ ʚ çɸʪʣʘʩʝ 

ʤʠʨʦʚʦʛʦ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘè [40], çɺʦʜʥʳʝ ʨʝʩʫʨʩʳ ʉʉʉʈ ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝè [41], çɺʦʜʥʳʝ 

ʨʝʩʫʨʩʳ ʈʦʩʩʠʠ ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝè [42], ʘ ʪʘʢʞʝ ʚ ʨʘʙʦʪʝ [43], ʧʨʘʚʜʘ ʜʦ ʛ. ʆʨʝʥʙʫʨʛʘ. ɺ 

[44] ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʝʩʪʝʩʪʚʝʥʥʳʝ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ ʙʘʩʩʝʡʥʘ ʦʮʝʥʝʥʳ ʜʣʷ ʧʦʩʪʘ ʛ. ʋʨʘʣʴʩʢ ʚ 

11,4 ʢʤ
3
, ʘ ʚ ʛʦʜʳ 95 %-ʥʦʡ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ï 2,7 ʢʤ

3
. ɺ [45] ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ 

ʙʘʩʩʝʡʥʘ ʜʦ ʧʦʩʪʘ ʆʨʝʥʙʫʨʛ ʩʦʩʪʘʚʣʷʶʪ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ 3,53 ʢʤ
3
, ʘ ʚ ʤʘʣʦʚʦʜʥʳʝ 

ʛʦʜʳ 95 % ï 0,53 ʢʤ
3
/ʛʦʜ. ɺ [29] ʩʪʦʢ ʣʝʚʳʭ ʠ ʧʨʘʚʳʭ ʧʨʠʪʦʢʦʚ ʋʨʘʣʘ ʚ ʧʨʝʜʝʣʘʭ ʂʘʟʘʭʩʪʘʥʘ 

ʦʮʝʥʝʥ ʟʘ 1974-2007 ʛ. ʚ 1,49 ʠ 0,75 ʢʤ
3
/ʛʦʜ, ʯʪʦ ʥʘ 0,08-0,10 ʢʤ

3
 ʤʝʥʴʰʝ ʝʩʪʝʩʪʚʝʥʥʳʭ 

ʟʥʘʯʝʥʠʡ, ʘ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ ï ʚ 1,68 ʠ 0,81 ʢʤ
3
 (ʫʩʣʦʚʥʦ-ʝʩʪʝʩʪʚʝʥʥʳʡ ʩʪʦʢ ʙʳʣ 

ʙʳ 1,77 ʠ 0,85 ʢʤ
3
/ʛʦʜ). ʉʫʤʤʘʨʥʳʡ ʧʨʠʪʦʢ ʚʦʜʳ ʠʟ ʈʌ ʧʦ ʋʨʘʣʫ ʨʘʚʝʥ 8,67 ʢʤ

3
/ʛʦʜ, ʠʟ ʥʠʭ 

4,51 ʠ 3,31 ʢʤ
3
/ʛʦʜ ʵʪʦ ʜʦʣʠ ʨʝʢ ʋʨʘʣʘ ʠ ʉʘʢʤʘʨʳ. ɺ ʝʩʪʝʩʪʚʝʥʥʳʭ ʫʩʣʦʚʠʷʭ ʩʪʦʢ ʋʨʘʣʘ ʠʟ 

ʈʦʩʩʠʠ ʩʦʩʪʘʚʠʣ ʙʳ 9,59 (1940-2007) ʠ 10,1 ʢʤ
3
 (1974-2007). ʄʝʩʪʥʳʝ ʚʦʜʥʳʝ ʨʝʩʫʨʩʳ 

(ʨ. ʀʣʝʢ ï ʧʦʩʪ ʏʠʣʠʢ, ʨ. ʆʨʴ ï ɹʫʛʝʪʩʘʡ, ʨ. ɼʝʨʢʫʣ ï ɹʝʣʝʩ, ʨ. ɹʘʨʙʘʩʪʘʫ ï ɹʘʨʙʘʩʪʘʫ) 

ʩʦʩʪʘʚʣʷʶʪ 2,79 ʢʤ
3
 (1940-2007) ʠ 2,51 ʢʤ

3
 (1974-2007). ʅʘʙʣʶʜʝʥʥʳʡ ʩʪʦʢ ʫ ʂʫʰʫʤʘ ʦʮʝʥʝʥ 

ʚ 9,97 ʢʤ
3
 (1940-2007). ɽʩʣʠ ʙʨʘʪʴ ʝʛʦ ʚʤʝʩʪʝ ʩ ʢʘʥʘʣʦʤ ʂʫʰʫʤ, ʪʦ ʧʦʣʫʯʘʝʤ 12,15 ʢʤ

3
. 

ɺʦʩʩʪʘʥʦʚʣʝʥʥʳʡ ʫʩʣʦʚʥʦ-ʝʩʪʝʩʪʚʝʥʥʳʡ ʩʪʦʢ ʧʦ ʧʦʩʪʫ ʂʫʰʫʤ ʨʘʚʝʥ 11,23 ʢʤ
3
. ɺ [26] 

ʬʘʢʪʠʯʝʩʢʠʡ (Wʬ) ʠ ʫʩʣʦʚʥʦ-ʝʩʪʝʩʪʚʝʥʥʳʡ (Wʫʝ) ʛʦʜʦʚʦʡ ʩʪʦʢ ʚʦʜʳ ʥʠʞʥʝʛʦ ʋʨʘʣʘ ʚ ʥʘʯʘʣʝ 

ʙʝʩʧʨʠʪʦʯʥʦʛʦ ʫʯʘʩʪʢʘ ʟʘ 1913-2014 ʛʛ. ʨʘʚʝʥ 10,1 ʠ ~11,1 ʢʤ
3
/ʛʦʜ. ʀʟ ʥʠʭ ~95 % ʧʦʩʪʫʧʘʝʪ ʩ 

ʪʝʨʨʠʪʦʨʠʠ ʈʌ. ʂ ʧʦʩʪʘʤ ʂʫʰʫʤ, ʊʦʧʦʣʠ, ʄʘʭʘʤʙʝʪ ʠ ɸʪʳʨʘʫ Wʬ ʩʦʢʨʘʱʘʝʪʩʷ ʥʘ 4, 11,2, 

15,6 ʠ 18,9 %. ɺ ʤʦʨʝ Wʬå7,79 ʢʤ
3
/ʛʦʜ, ʘ Wʫʝå9,02 ʢʤ

3
/ʛʦʜ (81,3 %). 
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ʊʘʙʣʠʮʘ 2 ï ʉʦʩʪʘʚʣʷʶʱʠʝ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʙʘʩʩʝʡʥʘ ʨ. ʋʨʘʣʘ  

ʀʩʪʦʯʥʠʢ 

ɻʦʜʦʚʳʝ ʚʝʣʠʯʠʥʳ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ (ʚ 

ʯʠʩʣʠʪʝʣʝ ï ʢʤ
3
, ʚ ʟʥʘʤʝʥʘʪʝʣʝ ï ʤʤ) ʂʦʵʬʬʠʮʠʝʥʪ ʩʪʦʢʘ 

ʦʩʘʜʢʠ ʩʪʦʢ ʠʩʧʘʨʝʥʠʝ 

[39] 
85,5 

450 

11,3* 

59 

74,2 

391 
0,13 

[41] 
95,0 

402 

10,1** 

42,9 

84,7 

359 
0,11 

ʇʨʠʤʝʯʘʥʠʝ: *ʧʦ ʩʪʚʦʨʫ ʧʦʩʪʘ ʊʦʧʦʣʠ, **ʫʩʪʴʝ 

 

3. ʄʥʦʛʦʣʝʪʥʠʝ ʢʦʣʝʙʘʥʠʷ ʩʪʦʢʘ ʨʝʢ: ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʬʘʢʪʦʨʳ ʠ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ. ɺʦʧʨʦʩʫ ʤʥʦʛʦʣʝʪʥʠʭ ʢʦʣʝʙʘʥʠʡ ʚʦʜʥʦʛʦ ʩʪʦʢʘ ʨʝʢ ʚ ʙʘʩʩʝʡʥʝ ʨ. ʋʨʘʣ 

ʚʧʝʨʚʳʝ ʫʜʝʣʝʥʦ ʚʥʠʤʘʥʠʝ ʚ [4] ʚ ʩʚʷʟʠ ʩ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʨʘʩʯʝʪʘ ʥʦʨʤʳ ʩʪʦʢʘ, ʧʦʠʩʢʘ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʭ ʧʝʨʠʦʜʦʚ ʠ ʩʪʚʦʨʦʚ-ʘʥʘʣʦʛʦʚ. ʆʙʥʘʨʫʞʝʥʦ, ʯʪʦ ʫ ʨ. ʉʘʢʤʘʨʳ ʪʝ ʞʝ ʮʠʢʣʳ 

ʚʦʜʥʦʩʪʠ, ʯʪʦ ʠ ʫ ʨ. ɹʝʣʦʡ ï ʧʨʠʪʦʢʘ ʨ. ʂʘʤʳ, ʛʜʝ ʥʘʙʣʶʜʝʥʠʷ ʚʝʜʫʪʩʷ ʩ 1878 ʛ. ʅʘ ʨ.ʋʨʘʣ ʫ 

ʩ. ʂʫʰʫʤ ʭʘʨʘʢʪʝʨ ʤʥʦʛʦʣʝʪʥʠʭ ʢʦʣʝʙʘʥʠʡ ʩʭʦʞ ʥʝ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ. ɼʣʷ ʣʝʚʦʙʝʨʝʞʥʳʭ 

ʧʨʠʪʦʢʦʚ ʚʝʨʭʦʚʴʝʚ ʨ. ʋʨʘʣʘ ï ʨʝʢ ʉʫʫʥʜʫʢʘ ʠ ɹʦʣʴʰʦʛʦ ʂʫʤʘʢʘ ï ʘʥʘʣʦʛʦʤ ʚʳʙʨʘʥ ʧʦʩʪ 

ʗʣʫʪʦʨʦʚʩʢ ʥʘ ʨ. ʊʦʙʦʣ ï ʧʨʠʪʦʢ ʨ. ʀʨʪʳʰʘ. ʈʘʟʚʠʪʠʝʤ ʪʝʤʳ ʩʠʥʬʘʟʥʦʩʪʠ ʠ ʩʠʥʭʨʦʥʥʦʩʪʠ 

ʤʥʦʛʦʣʝʪʥʠʭ ʢʦʣʝʙʘʥʠʡ ʩʪʦʢʘ, ʨʘʟʜʝʣʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʧʦ ʵʪʦʤʫ ʧʨʠʥʮʠʧʫ ʩʪʘʣʘ ʨʘʙʦʪʘ [46], 

ʚ ʢʦʪʦʨʦʡ ʙʘʩʩʝʡʥ ʨ. ʋʨʘʣʘ ʦʪʥʝʩʝʥ ʢ ʪʨʝʤ ʨʘʡʦʥʘʤ. ʇʝʨʚʳʡ (ʩʝʚʝʨʦ-ʟʘʧʘʜʥʳʡ) ʨʘʡʦʥ 

ʚʢʣʶʯʘʝʪ ʧʨʘʚʦʙʝʨʝʞʴʝ ʚʝʨʭʥʝʛʦ ʠ ʩʨʝʜʥʝʛʦ ʋʨʘʣʘ, ʙʘʩʩʝʡʥ ʉʘʢʤʘʨʳ ʠ ʦʙʲʝʜʠʥʝʥ ʩ 

ʙʘʩʩʝʡʥʦʤ ʨ. ʂʘʤʳ. ɺʪʦʨʦʡ ʨʘʡʦʥ ʦʙʲʝʜʠʥʷʝʪ ʣʝʚʦʙʝʨʝʞʴʷ ʚʝʨʭʥʝʛʦ ʋʨʘʣʘ ʠ ʙʘʩʩʝʡʥʳ 

ʨʨ. ʊʦʙʦʣʘ ʠ ʀʰʠʤʘ. ʊʨʝʪʠʡ ʨʘʡʦʥ ï ʵʪʦ ʣʝʚʦʙʝʨʝʞʥʳʝ ʧʨʠʪʦʢʠ ʩʨʝʜʥʝʛʦ ʋʨʘʣʘ ʠ ʥʠʟʦʚʴʷ 

ʨʝʢʠ.  

ʉʦʚʨʝʤʝʥʥʳʤ ʩʝʨʴʝʟʥʳʤ ʦʩʤʳʩʣʝʥʠʝʤ ʮʠʢʣʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ ʛʦʜʦʚʦʛʦ ʠ ʩʝʟʦʥʥʦʛʦ 

ʩʪʦʢʘ ʩʪʘʣʘ ʜʠʩʩʝʨʪʘʮʠʷ ʄ.ʅ. ɹʫʙʠʥʘ ʠ ʧʫʙʣʠʢʘʮʠʠ ʧʦ ʝʝ ʨʝʟʫʣʴʪʘʪʘʤ [47, 48]. ɺ ʥʠʭ ʧʦ 

ʜʘʥʥʳʤ ʥʘ 21 ʧʦʩʪʫ (ʟʘ ʧʝʨʠʦʜ ʜʦ 2003 ʛ.) ʠ 16 ʤʝʪʝʦʩʪʘʥʮʠʷʭ ʚʳʷʚʣʝʥʳ ʟʥʘʯʠʤʳʝ ʧʝʨʠʦʜʳ ʚ 

ʢʦʣʝʙʘʥʠʷʭ ʩʝʟʦʥʥʦʛʦ ʩʪʦʢʘ ʨʝʢ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ɼʣʷ ʚʝʩʝʥʥʝʛʦ ʩʪʦʢʘ ʨʝʢ ʚʝʨʭʥʝʛʦ 

ʋʨʘʣʘ ʚʝʜʫʱʠʤʠ ʷʚʣʷʶʪʩʷ ʨʠʪʤʳ ʚ 2-3 ʛʦʜʘ (ʟʘ ʥʠʤʠ ʩʣʝʜʫʶʪ 7-8, 13-14 ʠ 18 ʣʝʪ), ʜʣʷ  

ʣʝʪʘ-ʦʩʝʥʠ ï 22-23 ʛʦʜʘ (6-7 ʠ 17-18 ʣʝʪ), ʟʠʤʳ ï 6-7 ʣʝʪ (3-4 ʠ 11-14 ʣʝʪ). ʉ ʧʦʤʦʱʴʶ 

ʢʣʘʩʪʝʨʥʦʛʦ ʠ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʨʦʠʟʚʝʜʝʥʦ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ 

ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʭʘʨʘʢʪʝʨʫ ʤʥʦʛʦʣʝʪʥʠʭ ʢʦʣʝʙʘʥʠʡ ʩʝʟʦʥʥʦʛʦ ʩʪʦʢʘ: ʚʝʨʭʥʠʡ ʋʨʘʣ 

ʦʪ ɺʝʨʭʥʝʫʨʘʣʴʩʢʦʛʦ ʚʜʭʨ. ʠ ʩʝʚʝʨʥʝʝ ʦʪʥʝʩʝʥ ʢ ɿʘʫʨʘʣʴʩʢʦʤʫ ʨʘʡʦʥʫ, ʚʤʝʩʪʝ ʩ ʨ. ʋʡ 

(ʙʘʩʩʝʡʥ ʨ.ʊʦʙʦʣ), ʘ ʶʞʥʘʷ ʯʘʩʪʴ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ï ʢ ʖʞʥʦʤʫ ʩʪʝʧʥʦʤʫ ʨʘʡʦʥʫ. 

ʇʦʩʣʝʜʥʷʷ ʦʩʥʦʚʘʪʝʣʴʥʘʷ ʨʘʙʦʪʘ, ʛʜʝ ʧʨʠʚʦʜʠʪʩʷ ʩʚʦʡ ʚʟʛʣʷʜ ʥʘ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʪʝʨʨʠʪʦʨʠʠ 

ʙʘʩʩʝʡʥʘ ʋʨʘʣʘ ʧʦ ʩʠʥʭʨʦʥʥʦʩʪʠ ʠ ʩʠʥʬʘʟʥʦʩʪʠ ʢʦʣʝʙʘʥʠʡ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ï ʵʪʦ ʩʪʘʪʴʷ [36]. 

ɺ ʥʝʡ, ʧʦ ʜʘʥʥʳʤ 28 ʧʦʩʪʦʚ ʠ ʜʦ 2017 ʛ. ʚʳʜʝʣʷʝʪʩʷ 5 ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʨʘʡʦʥʦʚ ʩ ʧʘʨʥʳʤʠ 

ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʢʦʣʝʙʘʥʠʷʤʠ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʥʘ ʨʘʟʣʠʯʥʳʭ ʧʦʩʪʘʭ >0,7 

(ʨʠʩ. 3). 

ʀʟʫʯʝʥʠʝʤ ʩʪʨʫʢʪʫʨʳ ʤʥʦʛʦʣʝʪʥʠʭ ʢʦʣʝʙʘʥʠʡ ʩʪʦʢʘ ʨʝʢ ʙʘʩʩʝʡʥʘ ʨ. ʋʨʘʣ ʟʘʥʠʤʘʣʠʩʴ 

ʪʘʢʞʝ ʩʧʝʮʠʘʣʠʩʪʳ ʀʥʩʪʠʪʫʪʘ ʩʪʝʧʠ ʋʨʆ ʈɸʅ ʠ ʋʬʠʤʩʢʦʛʦ ɻɸʊʋ [24, 25, 49-51]. ɺ [50] 

ʙʳʣʠ ʧʦʜʨʦʙʥʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʢʦʣʝʙʘʥʠʷ ʚʦʜʥʦʩʪʠ ʨʝʢ ʚ ʙʘʩʩʝʡʥʝ ʋʨʘʣʘ ʥʘ 15 ʧʦʩʪʘʭ ʠ 

ʧʦ 2012 ʛ. ɺʳʷʚʣʝʥʳ ʮʠʢʣʳ ʢʦʣʝʙʘʥʠʡ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʩ ʧʝʨʠʦʜʘʤʠ 2,3-2,7, 5,5-7,2, 11,2-22,1 

ʠ 35-40 ʣʝʪ ʧʨʘʢʪʠʯʝʩʢʠ ʜʣʷ ʚʩʝʭ ʧʦʩʪʦʚ. ɺ [25] ʧʦʜʯʝʨʢʠʚʘʝʪʩʷ, ʯʪʦ ʩʠʥʬʘʟʥʦʩʪʴ ʢʦʣʝʙʘʥʠʡ 

ʩʪʦʢʘ ʩ ʢʨʫʧʥʳʤʠ ʨʝʢʘʤʠ ʧʨʦʩʣʝʞʠʚʘʝʪʩʷ ʥʘ ʨʝʢʘʭ ʩ F<10 ʪʳʩ. ʢʤ
2
 (ʨʨ. ʉʘʣʤʳʰ, ʉʫʫʥʜʫʢ ʠ 

ɾʘʨʣʳ), ʥʦ ʤʝʥʝʝ ʚʳʨʘʞʝʥʥʦ ʠʟ-ʟʘ ʫʩʠʣʝʥʠʷ ʨʦʣʠ ʤʝʩʪʥʳʭ ʬʘʢʪʦʨʦʚ. ɺ [51] ʘʥʘʣʠʟ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʢʦʨʨʝʣʠʨʦʚʘʥʥʦʩʪʠ ʢʦʣʝʙʘʥʠʡ ʩʪʦʢʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥ ʥʘ ʙʦʣʴʰʝʝ ʯʠʩʣʦ 

ʧʦʩʪʦʚ ʠ ʩʝʟʦʥʥʳʡ ʩʪʦʢ. ʆʮʝʥʝʥʘ ʪʝʩʥʦʪʘ ʩʚʷʟʝʡ ʤʝʞʜʫ ʩʨʝʜʥʝʤʝʩʷʯʥʳʤʠ ʨʘʩʭʦʜʘʤʠ 

ʢʘʞʜʦʛʦ ʤʝʩʷʮʘ ʠ Qʩʨ, ʘ ʪʘʢʞʝ ʤʝʞʜʫ ʩʘʤʠʤʠ ʩʨʝʜʥʠʤʠ ʤʝʩʷʯʥʳʤʠ ʨʘʩʭʦʜʘʤʠ ʚʦʜʳ. ɺ [1] 

ʜʣʷ ʬʘʢʪʠʯʝʩʢʠʭ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʥʳʭ Qʩʨ ʥʘ ʧʦʩʪʫ ʂʫʰʫʤ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʟʥʘʯʠʤʳʭ 

ʮʠʢʣʦʚ ʦʮʝʥʝʥʘ (ʟʘ 1913-2014 ʛʛ.) ʦʪ 4,9 ʣʝʪ ʜʦ 11,3 ʠ 14,6 ʣʝʪ. 
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ʈʠʩʫʥʦʢ 3 ï ʈʘʡʦʥʳ ʩ ʩʠʥʭʨʦʥʥʳʤʠ ʠ ʩʠʥʬʘʟʥʳʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʨʝʢ 
ʙʘʩʩʝʡʥʘ ʋʨʘʣʘ [36] ʠ ʛʨʘʬʠʢʠ ʤʥʦʛʦʣʝʪʥʠʭ ʢʦʣʝʙʘʥʠʡ ʩʨʝʜʥʝʛʦʜʦʚʳʭ ʨʘʩʭʦʜʦʚ ʚʦʜʳ (ʩʠʥʷʷ 
ʣʠʥʠʷ) ʩ ʨʘʟʥʦʩʪʥʳʤʠ ʠʥʪʝʛʨʘʣʴʥʳʤʠ ʢʨʠʚʳʤʠ (ʢʨʘʩʥʘʷ ʣʠʥʠʷ) [1] 

 

ɺʪʦʨʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʥʦʛʦʣʝʪʥʠʭ ʢʦʣʝʙʘʥʠʡ ʛʦʜʦʚʦʛʦ ʠ ʩʝʟʦʥʥʦʛʦ ʩʪʦʢʘ 

ʨʝʢ ʚ ʙʘʩʩʝʡʥʝ ʋʨʘʣʘ ʩʪʘʣʦ ʚʳʷʚʣʝʥʠʝ ʪʝʥʜʝʥʮʠʡ ʚ ʝʛʦ ʠʟʤʝʥʝʥʠʠ ʠ ʚʳʜʝʣʝʥʠʝ ʭʘʨʘʢʪʝʨʥʳʭ 

ʤʥʦʛʦʣʝʪʥʠʭ ʧʝʨʠʦʜʦʚ (ʨʘʩʩʤʦʪʨʝʥʦ ʚ ʧ. 2) ʩ ʢʨʠʪʝʨʠʘʣʴʥʦʡ ʦʮʝʥʢʦʡ ʟʥʘʯʠʤʦʩʪʠ ʪʨʝʥʜʦʚ, 

ʦʪʣʠʯʠʷ ʚʝʣʠʯʠʥ ʩʪʦʢʘ ʦʜʥʦʛʦ ʧʝʨʠʦʜʘ ʦʪ ʜʨʫʛʦʛʦ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʠʟ [35], ʩ 1955 ʛ. 

ʤʠʥʠʤʘʣʴʥʳʡ ʩʪʦʢ ʷʚʥʦ ʫʚʝʣʠʯʠʣʩʷ, ʤʘʢʩʠʤʘʣʴʥʳʡ ʩʪʦʢ ʥʠʞʥʝʛʦ ʋʨʘʣʘ ʷʚʥʦ ʫʤʝʥʴʰʠʣʩʷ. 

ʇʦʩʣʝ 1975 ʛ. ʠ ʚ ʩʨʘʚʥʝʥʠʠ ʩ 1949-1975 ʛ. ʛʦʜʦʚʦʡ ʩʪʦʢ ʨ. ʀʣʝʢʘ ʠʟ-ʟʘ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʚʦʜʦʭʨʘʥʠʣʠʱ ʫʤʝʥʴʰʠʣʩʷ ʥʘ 22 %. ʄʠʥʠʤʘʣʴʥʳʡ ʟʠʤʥʠʡ ʩʪʦʢ ʫʚʝʣʠʯʠʣʩʷ ʙʦʣʝʝ ʯʝʤ ʚ 

3 ʨʘʟʘ, ʣʝʪʥʝ-ʦʩʝʥʥʠʡ ï ʚ 2 ʨʘʟʘ. ʇʦ [1] ʥʘ ʟʘʨʝʛʫʣʠʨʦʚʘʥʥʳʭ ʫʯʘʩʪʢʘʭ ʋʨʘʣʘ, ʥʘ ʧʦʩʪʘʭ, 

ʟʘʤʳʢʘʶʱʠʭ ʪʝʨʨʠʪʦʨʠʠ ʩ ʢʨʫʧʥʦʡ ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʩʘʤʳʤ ʤʘʣʦʚʦʜʥʳʤʠ 

ʙʳʣʠ 1958-1977 ʛʛ. ʉ ʧʝʨʝʭʦʜʦʤ ʦʪ ʫʩʣʦʚʥʦ-ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʧʝʨʠʦʜʘ ʢ ʧʝʨʠʦʜʘʤ ʥʘʨʘʩʪʘʥʠʷ ʠ 

ʤʘʢʩʠʤʘʣʴʥʦʡ (ʩ 1978 ʛ.) ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʧʨʦʠʟʦʰʣʦ ʟʥʘʯʠʤʦʝ (ʧʦ F-test) 

ʩʥʠʞʝʥʠʝ ʤʝʞʛʦʜʦʚʦʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʩʪʦʢʘ. ʆʥʦ ʦʪʤʝʯʝʥʦ ʧʦʚʩʝʤʝʩʪʥʦ, ʚʢʣʶʯʘʷ ʧʨʠʪʦʢʠ ʠ 

ʚʝʨʭʦʚʴʷ ʨ. ʋʨʘʣ ʩ ʩʦʭʨʘʥʠʚʰʠʤʩʷ ʫʩʣʦʚʥʦ-ʝʩʪʝʩʪʚʝʥʥʳʤ ʨʝʞʠʤʦʤ, ʥʦ ʚ ʙʦʣʴʰʝʡ ʤʝʨʝ ï 

ʠʤʝʥʥʦ ʥʘ ʟʘʨʝʛʫʣʠʨʦʚʘʥʥʳʭ ʫʯʘʩʪʢʘʭ ʨʫʩʝʣ. ɺ 1978-2014 ʛʛ., ʥʝʩʤʦʪʨʷ ʥʘ ʥʘʨʘʩʪʘʥʠʝ 

ʦʙʲʝʤʦʚ ʚʦʜʦʧʦʪʨʝʙʣʝʥʠʷ ʠ ʧʦʪʝʨʴ ʥʘ ʠʩʧʘʨʝʥʠʝ, ʚʦʜʥʦʩʪʴ ʋʨʘʣʘ ʫʚʝʣʠʯʠʣʘʩʴ. ʇʦʭʦʞʘʷ 


