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ʙʝʟʧʝʢʠ ʋʢʨʘʾʥʠ ʪʘ ʟʤʝʥʰʠʪʴ ʾʾ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʽʤʧʦʨʪʫ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʨʝʩʫʨʩʽʚ. ʂʨʽʤ ʪʦʛʦ, ʤʘʩʰʪʘʙʥʝ ʩʧʘʣʶʚʘʥʥʷ ʚʠʢʦʧʥʠʭ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ 

ʧʦʚô̫ ʟʘʥʝ ʟʽ ʟʥʘʯʥʠʤ ʚʠʚʽʣʴʥʝʥʥʷʤ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ, ʷʢʠʡ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʝʢʦʣʦʛʽʶ. ʅʘʡʙʽʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʚ ʋʢʨʘʾʥʽ ʥʘʙʫʣʦ 

ʚʠʨʦʙʥʠʮʪʚʦ ʪʚʝʨʜʠʭ ʚʠʜʽʚ ʙʽʦʧʘʣʠʚʘ (ʛʨʘʥʫʣ ʪʘ ʙʨʠʢʝʪʽʚ), ʚ ʷʢʦʤʫ 

ʟʘʜʽʷʥʽ ʤʘʡʞʝ 500 ʚʽʪʯʠʟʥʷʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ʉʠʨʦʚʠʥʦʶ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʚʝʨʜʦʛʦ ʙʽʦʧʘʣʠʚʘ ʩʣʫʞʘʪʴ ʚʽʜʭʦʜʠ ʜʝʨʝʚʦʦʙʨʦʙʥʦʾ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ (ʪʠʨʩʘ, ʪʨʽʩʢʘ), ʩʦʣʦʤʘ ʟʝʨʥʦʚʠʭ ʪʘ ʟʝʨʥʦʙʦʙʦʚʠʭ 

ʢʫʣʴʪʫʨ, ʩʦʥʷʰʥʠʢʦʚʘ ʣʫʟʛʘ ʪʦʱʦ. ɺʠʨʦʙʥʠʮʪʚʦ ʪʘʢʦʾ ʩʠʨʦʚʠʥʠ ʻ 

ʥʝʩʪʘʙʽʣʴʥʠʤ ʽ ʥʦʩʠʪʴ ʩʝʟʦʥʥʠʡ ʭʘʨʘʢʪʝʨ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʟʘʚʦʜʽʚ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʪʚʝʨʜʦʛʦ ʙʽʦʧʘʣʠʚʘ. ʊʦʤʫ 

ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʻ ʥʘʧʨʷʤ, ʧʦʚô̫ ʟʘʥʠʡ ʽʟ ʩʪʘʙʽʣʴʥʠʤ 

ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʚʝʨʜʦʛʦ ʙʽʦʧʘʣʠʚʘ ʟʘ 

ʨʘʭʫʥʦʢ ʚʠʨʦʱʫʚʘʥʥʷ ʥʦʚʠʭ ʚʠʜʽʚ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʙʘʛʘʪʦʨʽʯʥʠʭ 

ʨʦʩʣʠʥ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʛʘʨʘʥʪʦʚʘʥʦ ʦʪʨʠʤʫʚʘʪʠ ʱʦʨʽʯʥʦ ʟʘʜʘʥʫ 

ʢʽʣʴʢʽʩʪʴ ʙʽʦʤʘʩʠ ʥʝʦʙʭʽʜʥʦʾ ʷʢʦʩʪʽ. ʆʜʥʽʻʶ ʽʟ ʪʘʢʠʭ ʨʦʩʣʠʥ ʻ 

ʤʽʩʢʘʥʪʫʩ ʛʽʛʘʥʪʩʴʢʠʡ (Miscanthus giganteus). ɿʘ ʨʘʭʫʥʦʢ ʚʠʩʦʢʦʾ 

ʚʨʦʞʘʡʥʦʩʪʽ ʩʫʭʦʾ ʙʽʦʤʘʩʠ (ʜʦ 25 ʪ/ʛʘ), ʚʠʩʦʢʦʾ ʪʝʧʣʦʪʚʦʨʥʦʾ 

ʟʜʘʪʥʦʩʪʽ (5 ʢɺʪ/ʛʦʜ/ʢʛ ʘʙʦ 18 ʄɼʞ/ʢʛ), ʥʠʟʴʢʦʾ ʧʨʠʨʦʜʥʦʾ ʚʦʣʦʛʦʩʪʽ 

ʩʪʝʙʝʣ ʥʘ ʯʘʩ ʟʙʠʨʘʥʥʷ (ʜʦ 15%) ʤʽʩʢʘʥʪʫʩ ʻ ʥʘʡʝʬʝʢʪʠʚʥʽʰʦʶ, 

ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʢʫʣʴʪʫʨʘʤʠ, ʨʦʩʣʠʥʦʶ 

ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʚʝʨʜʦʛʦ ʙʽʦʧʘʣʠʚʘ. 

ʇʽʜ ʯʘʩ ʟʛʦʨʘʥʥʷ ʙʽʦʤʘʩʠ ʤʽʩʢʘʥʪʫʩʫ ʚʠʜʽʣʷʻʪʴʩʷ ʤʝʥʰʘ 

ʢʽʣʴʢʽʩʪʴ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ, ʥʽʞ ʙʫʣʦ ʡʦʛʦ ʘʙʩʦʨʙʦʚʘʥʦ ʨʦʩʣʠʥʘʤʠ ʚ 

ʧʨʦʮʝʩʽ ʬʦʪʦʩʠʥʪʝʟʫ, ʪʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʧʘʣʠʚʘ ʟ ʤʽʩʢʘʥʪʫʩʫ ʥʝ 

ʩʧʨʠʷʪʠʤʝ ʧʘʨʥʠʢʦʚʦʤʫ ʝʬʝʢʪʫ. ʂʨʽʤ ʪʦʛʦ, ʚʠʨʦʱʫʚʘʥʥʷ ʤʽʩʢʘʥʪʫʩʫ 

ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʨʦʜʶʯʽʩʪʴ ˇʨʫʥʪʫ, ʦʩʢʽʣʴʢʠ ʧʽʩʣʷ ʯʦʪʠʨʴʦʭ 

ʨʦʢʽʚ ʚʠʨʦʱʫʚʘʥʥʷ ʫ ˇʨʫʥʪʽ ʥʘʢʦʧʠʯʫʻʪʴʩʷ 15é20 ʪ/ʛʘ ʢʦʨʝʥʝʚʠʱ, ʱʦ 

ʝʢʚʽʚʘʣʝʥʪʥʦ 7,2é9,2 ʪ/ʛʘ ʚʫʛʣʝʮʶ. [39]. 

ɿʘ ʦʮʽʥʢʘʤʠ ʝʢʩʧʝʨʪʽʚ ʚ ʋʢʨʘʾʥʽ ʥʘʨʘʭʦʚʫʻʪʴʩʷ ʚʽʜ 3 ʜʦ 8 ʤʣʥ. ʛʘ 

ʟʝʤʝʣʴ, ʚʠʚʝʜʝʥʠʭ ʽʟ ʩʽʚʦʟʤʽʥ ʯʝʨʝʟ ʾʭ ʥʠʟʴʢʫ ʨʦʜʶʯʽʩʪʴ, ʩʭʠʣʴʥʽʩʪʴ 

ʜʦ ʝʨʦʟʽʾ ʪʦʱʦ. ɺʠʨʦʱʫʚʘʥʥʷ ʙʘʛʘʪʦʨʽʯʥʠʭ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ 

ʢʫʣʴʪʫʨ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʧʘʣʠʚʘ ʥʘ ʜʘʥʠʭ ʟʝʤʣʷʭ ʟʙʝʨʝʞʝ ʚʽʜ 

ʝʨʦʟʽʾ ʛʫʤʫʩʥʠʡ ʰʘʨ ʽ ʚ ʟʘʛʘʣʴʥʦʤʫ ʧʦʢʨʘʱʠʪʴ ʝʢʦʣʦʛʽʯʥʠʡ ʪʘ 

ʝʥʝʨʛʝʪʠʯʥʠʡ ʩʪʘʥ ʚ ʢʨʘʾʥʽ. 
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ʊʝʭʥʦʣʦʛʽʾ ʪʘ ʩʫʯʘʩʥʽ ʪʝʭʥʽʯʥʽ ʟʘʩʦʙʠ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʶʪʴʩ ̫ʜʣʷ 

ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʟʙʠʨʘʥʥʷ ʙʽʦʤʘʩʠ, ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝʦʙʭʽʜʥʦʾ 

ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʩʠʨʦʚʠʥʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ 

ʩʦʙʽʚʘʨʪʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʧʘʣʠʚʘ. ʊʦʤʫ ʚʘʞʣʠʚʠʤ ʧʠʪʘʥʥʷʤ ʜʣʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʚʠʨʦʙʥʠʢʽʚ ʻ ʨʦʟʨʦʙʢʘ ʡ ʦʧʪʠʤʽʟʘʮʽʷ 

ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʬʽʪʦʝʥʝʨʛʝʪʠʯʥʠʭ 

ʢʫʣʴʪʫʨ, ʟʦʢʨʝʤʘ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ, ʧʨʦʚʝʜʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʪʘ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʡʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ 

ʫʤʦʚ ʟʦʥʠ ʚʠʨʦʱʫʚʘʥʥʷ ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʚʠʨʦʱʫʚʘʥʥʷ 

ʙʽʦʤʘʩʠ. 

ɺ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʨʽʯʯʷ ʫ ʩʚʽʪʽ ʩʪʨʽʤʢʦ ʟʨʦʩʪʘʻ ʩʧʦʞʠʚʘʥʥʷ 

ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ, ʽ ʥʠʥʽ ʚʦʥʦ ʩʪʘʥʦʚʠʪʴ ʧʦʥʘʜ 14 ʤʣʨʜ. ʪʦʥʥ ʫʤʦʚʥʦʛʦ 

ʧʘʣʠʚʘ ʚ ʨʽʢ. ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʝʥʝʨʛʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʜʝʙʽʣʴʰʦʛʦ 

ʚʠʢʦʧʥʽ ʚʠʜʠ ʧʘʣʠʚʘ ï ʥʘʬʪʘ, ʛʘʟ, ʚʫʛʽʣʣʷ, ʫʨʘʥ, ʯʘʩʪʢʘ ʷʢʠʭ ʚ 

ʩʪʨʫʢʪʫʨʽ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʩʪʘʥʦʚʠʪʴ 86%. 

ʇʨʦʪʝ ʯʝʨʝʟ ʚʠʩʦʢʽ ʪʝʤʧʠ ʩʧʦʞʠʚʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ 

ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ, ʟʦʢʨʝʤʘ ʚʠʢʦʧʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ, ʧʦʛʽʨʰʫʻʪʴʩʷ 

ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʩʫʯʘʩʥʠʭ ˇʨʫʥʪʦʚʠʭ ʩʠʩʪʝʤ, ʟʨʦʩʪʘʁ ʪʴ ʚʠʢʠʜʠ ʚ 

ʘʪʤʦʩʬʝʨʫ ʜʚʦʦʢʠʩʫ ʚʫʛʣʝʮʶ, ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʪʘ ʤʝʪʘʥʫ. 

ʇʝʨʩʧʝʢʪʠʚʥʠʤ ʜʞʝʨʝʣʦʤ ʝʥʝʨʛʽʾ ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʚʠʨʦʱʫʚʘʥʥʷ 

ʨʦʩʣʠʥ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʧʘʣʠʚʘ, ʷʢʠʤ ʚʣʘʩʪʠʚʠʡ ʚʠʩʦʢʠʡ 

ʧʦʪʝʥʮʽʘʣ ʝʥʝʨʛʦʚʽʜʜʘʯʽ. ɹʽʦʤʘʩʘ ʝʥʝʨʛʝʪʠʯʥʠʭ ʢʫʣʴʪʫʨ ʻ 

ʚʽʜʥʦʚʣʶʚʘʥʠʤ ʜʞʝʨʝʣʦʤ ʝʥʝʨʛʽʾ ʟ ʥʫʣʴʦʚʠʤ ʙʘʣʘʥʩʦʤ ʚʫʛʣʝʢʠʩʣʦʛʦ 

ʛʘʟʫ ʪʘ ʤʝʪʘʥʫ ʜʣʷ ʧʨʠʨʦʜʠ. 

ɿʘ ʜʘʥʠʤʠ ʩʪʘʪʠʩʪʠʢʠ ʟʘʛʘʣʴʥʝ ʧʦʩʪʘʯʘʥʥʷ ʧʝʨʚʠʥʥʦʾ ʝʥʝʨʛʽʾ ʚ 

2017 ʨʦʮʽ ʚ ʋʢʨʘʾʥʽ ʩʪʘʥʦʚʠʣʦ 89,6 ʤʣʥ ʪ ʥ.ʝ. ʝʥʝʨʛʽʾ, ʟ ʷʢʠʭ 35,3 ʤʣʥ ʪ 

ʥ.ʝ. (39,4%) ʙʫʣʦ ʽʤʧʦʨʪʦʚʘʥʦ ʟ ʽʥʰʠʭ ʢʨʘʾʥ. ʋ ʩʪʨʫʢʪʫʨʽ ʢʽʥʮʝʚʦʛʦ 

ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʯʘʩʪʢʘ ʚʫʛʽʣʣʷ ʩʪʘʥʦʚʠʪʴ 10,4%, ʧʨʠʨʦʜʥʦʛʦ 

ʛʘʟʫ ï 29,9%, ʥʘʬʪʠ ʪʘ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ï 20,1%. ʋ ʩʪʨʫʢʪʫʨʽ ʽʤʧʦʨʪʫ 

ʝʥʝʨʛʽʾ ʧʠʪʦʤʘ ʚʘʛʘ ʚʫʛʽʣʣʷ ʻ ʥʘʡʙʽʣʴʰʦʶ ʽ ʩʪʘʥʦʚʠʪʴ 36,8%, ʩʠʨʦʾ 

ʥʘʬʪʠ ʪʘ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ï 31,2%, ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ï 32%. ʋ 

ʩʪʨʫʢʪʫʨʽ ʝʢʩʧʦʨʪʫ ʝʥʝʨʛʽʾ 27,9% ʦʙʩʷʛʽʚ ʟʘʡʤʘʻ ʙʽʦʧʘʣʠʚʦ [30]. 

ʊʘʢʘ ʩʪʨʫʢʪʫʨʘ ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʤʦʞʝ ʩʪʘʪʠ 

ʟʘʛʨʦʟʦʶ ʜʣʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʽ ʥʘʮʽʦʥʘʣʴʥʦʾ ʙʝʟʧʝʢʠ ʢʨʘʾʥʠ. ɺʯʝʥʠʤʠ 

ɯʥʩʪʠʪʫʪʫ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʢʫʣʴʪʫʨ ʽ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʅɸɸʅ ʪʘ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʙʦʪʘʥʽʯʥʦʛʦ ʩʘʜʫ ʽʤ. ʄ.ʄ. ɻʨʠʰʢʘ ʅɸʅ ʋʢʨʘʾʥʠ 

ʧʨʦʚʝʜʝʥʦ ʨʷʜ ʜʦʩʣʽʜʞʝʥʴ ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ 

ʧʣʘʥʪʘʮʽʡ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʢʫʣʴʪʫʨ. ɺʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʙʽʦʤʘʩʠ 
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ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʧʘʣʠʚʘ ʟʘʙʝʟʧʝʯʫʻ ʤʽʩʢʘʥʪʫʩ, ʷʢʠʡ ʟʘ 

ʚʨʦʞʘʡʥʽʩʪʶ ʩʫʭʦʾ ʙʽʦʤʘʩʠ, ʝʬʝʢʪʠʚʥʽʩʪʶ ʘʢʫʤʫʣʷʮʽʾ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ 

ʪʘ ʚʧʣʠʚʦʤ ʥʘ ʝʢʦʣʦʛʽʶ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʘʻ ʩʫʪʪʻʚʽ 

ʧʝʨʝʚʘʛʠ ʧʝʨʝʜ ʽʥʰʠʤʠ ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ. 

ɺ ʋʢʨʘʾʥʽ ʧʦʧʠʪ ʥʘ ʝʥʝʨʛʽʶ ʟ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʟ ʢʦʞʥʠʤ 

ʨʦʢʦʤ ʟʨʦʩʪʘʻ. ɿʙʽʣʴʰʫʻʪʴʩʷ ʽʥʪʝʨʝʩ ʜʦ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʪʨʘʚô̫ ʥʠʩʪʠʭ ʨʦʩʣʠʥ, ʪʘʢʠʭ ʷʢ 

ʚʠʜʠ ʨʦʜʫ Miscanthus Anderss, Sorghum saccharatum Moench, Panicum 

virgatum ʪʦʱʦ. 

ɯʟ ʯʠʩʣʘ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʭ ʥʦʚʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʦʩʣʠʥ ʫ ʅɹʉ 

ʅɸʅ ʋʢʨʘʾʥʠ ʪʘ ɯɹʂʽʎɹ ʅɸɸʅ ʋʢʨʘʾʥʠ ʩʪʚʦʨʝʥʦ ʮʽʥʥʠʡ ʛʝʥʦʬʦʥʜ 

ʤʽʩʢʘʥʪʫʩʫ (ʧʦʥʘʜ 20 ʪʘʢʩʦʥʽʚ), ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʢʦʨʦʩʪʠʛʣʽʩʪʶ, 

ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʶ, ʚʠʩʦʢʦʶ ʫʨʦʞʘʡʥʽʩʪʶ ʬʽʪʦʤʘʩʠ, ʧʽʜʚʠʱʝʥʠʤ 

ʚʤʽʩʪʦʤ ʚʫʛʣʝʚʦʜʥ̔ ʚ ʚ ʥʘʜʟʝʤʥʽʡ ʤʘʩʽ. ʎʽ ʨʦʩʣʠʥʠ ʤʦʞʫʪʴ ʚ ʟʥʘʯʥʽʡ 

ʤʽʨʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚ ʋʢʨʘʾʥʽ ʚʠʩʦʢʠʡ ʧʨʦʜʫʢʪʠʚʥʠʡ ʪʘ ʝʥʝʨʛʝʪʠʯʥʠʡ 

ʧʦʪʝʥʮʽʘʣ ʽ ʚʠʭʽʜ ʪʚʝʨʜʦʛʦ ʙʽʦʧʘʣʠʚʘ ʟ ʦʜʠʥʠʮʽ ʧʣʦʱʽ ʧʦʨʽʚʥʷʥʦ ʟ 

ʪʨʘʜʠʮʽʡʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ. ʉʪʚʦʨʝʥʽ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ ʩʦʨʪʠ 

ʟʘʥʝʩʝʥʽ ʚ ɼʝʨʞʘʚʥʠʡ ʨʝʻʩʪʨ ʩʦʨʪʽʚ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ. ʈʦʟʨʦʙʣʝʥʦ 

ʤʝʪʦʜʠʢʠ ʝʢʩʧʝʨʪʠʟʠ ʩʦʨʪʽʚ ʥʘ ʚʽʜʤʽʥʥʽʩʪ,ɹ ʦʜʥʦʨʽʜʥʽʩʪʴ ʪʘ 

ʩʪʘʙʽʣʴʥʽʩʪʴ.  

ɿ ʦʛʣʷʜʫ ʥʘ ʧʨʽʦʨʠʪʝʪʥʩ̔ʪɹ ʙʽʦʝʥʝʨʛʝʪʠʢʠ ɯʥʩʪʠʪʫʪʦʤ 

ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʢʫʣʴʪʫʨ ʽ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʅɸɸʅ ʋʢʨʘʾʥʠ 

ʨʦʟʨʦʙʣʝʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʽ ʧʝʨʝʨʦʙʢʠ ʙʽʦʩʠʨʦʚʠʥʠ 

ʤʽʩʢʘʥʪʫʩʫ, ʷʢʽ ʨʝʢʦʤʝʥʜʫʶʪʴʩʷ ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʦ. 



 10 

ȶȴȭȪȝȱ 1 
ȩȱȴȧȦȱɂȳȝ ȸȦ ȳȦȼȝȴȳȦȱɂȳȝ ȵȫȶȫȪȹȲȴȨȮ 

ȶȴȭȨȮȸȰȹ ȧȝȴȫȳȫȶȩȫȸȮȰȮ 

ʋ ʩʚʽʪʽ ʜʝʜʘʣʽ ʙʽʣʴʰʝ ʫʚʘʛʠ ʧʨʠʜʽʣʷʻʪʴʩʷ ʧʦʰʫʢʫ ʰʣʷʭʽʚ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʽʾ, ʥʘʢʦʧʠʯʝʥʦʾ ʨʦʩʣʠʥʘʤʠ ʟʘʚʜʷʢʠ 

ʬʦʪʦʩʠʥʪʝʟʫ. ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʮʴʦʛʦ ʻ ʧʽʜʧʠʩʘʥʥʷ 175 ʢʨʘʾʥʘʤʠ 

(ʚʢʣʶʯʘʶʯʠ ʋʢʨʘʾʥʫ) 22 ʢʚʽʪʥʷ 2016 ʨʦʢʫ ʫ ʅʴʶ-ʁʦʨʢʫ ʥʦʚʦʾ 

ʂʣʽʤʘʪʠʯʥʦʾ ʋʛʦʜʠ, ʷʢʘ ʟ 2020 ʨʦʢʫ ʟʘʤʽʥʠʪʴ ʜʽʶʯʠʡ ʂʽʦʪʩʴʢʠʡ 

ʧʨʦʪʦʢʦʣ. ʋʛʦʜʘ ʧʝʨʝʜʙʘʯʘʻ ʫʧʦʚʽʣʴʥʝʥʥʷ ʪʝʤʧʽʚ ʟʨʦʩʪʘʥʥʷ 

ʩʝʨʝʜʥʴʦʨʽʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʰʣʷʭʦʤ ʧʨʠʚʝʜʝʥʥʷ ʫ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ 

ʍʍɯ ʩʪʦʣʽʪʪʷ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʜʦ ʨʽʚʥʷ, ʷʢʠʡ ʧʨʠʨʦʜʘ ʟʜʘʪʥʘ 

ʧʝʨʝʨʦʙʣʷʪʠ ʙʝʟ ʰʢʦʜʠ ʜʣʷ ʩʝʙʝ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ 

ʱʦʨʽʯʥʦ ʟʘʣʫʯʘʪʠ $100 ʤʣʨʜ. ʜʣʷ ʟʘʤʽʥʠ ʪʨʘʜʠʮʽʡʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ 

ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʤʠ, ʩʝʨʝʜ ʷʢʠʭ ʟʥʘʯʥʝ ʤʽʩʮʝ ʧʦʩʽʜʘʻ ʙʽʦʝʥʝʨʛʝʪʠʢʘ 

[127]. 

ɽʥʝʨʛʝʪʠʯʥʘ ʧʦʣʽʪʠʢʘ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʟʘʣʝʞʥʘ ʚʽʜ ʽʤʧʦʨʪʫ ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʨʦʚʠʥʠ, ʮʽʥʘ ʥʘ ʷʢʫ ʧʦʩʪʽʡʥʦ 

ʟʨʦʩʪʘʻ, ʽ ʮʷ ʪʝʥʜʝʥʮʽʷ ʙʫʜʝ ʧʦʩʠʣʶʚʘʪʠʩʷ ʟ ʨʦʢʫ ʚ ʨʽʢ, ʦʩʢʽʣʴʢʠ 

ʚʠʜʦʙʫʪʦʢ ʚʠʢʦʧʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʩʢʦʨʦʯʫʻʪʴʩʷ ʽ ʚ ʥʘʡʙʣʠʞʯʽʡ 

ʧʝʨʩʧʝʢʪʠʚʽ ʟʘʧʘʩʠ ʮʠʭ ʝʥʝʨʛʦʥʦʩʽʾʚ ʙʫʜʫʪʴ ʚʠʯʝʨʧʘʥʽ. ʊʦʤʫ ʦʩʚʦʻʥʥʷ 

ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ (ɺɼɽ) ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʚʘʞʣʠʚʠʡ 

ʬʘʢʪʦʨ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʟʥʠʞʝʥʥʷ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʝʥʝʨʛʝʪʠʢʠ ʥʘ ʜʦʚʢʽʣʣʷ. 

ʂʨʘʾʥʠ ɭʉ ʚʟʷʣʠ ʥʘ ʩʝʙʝ ʟʦʙʦʚô̫ ʟʘʥʥʷ ʜʦ 2020 ʨʦʢʫ ʜʦʩʷʛʪʠ 

ʯʘʩʪʢʠ ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʜʦ 20% ʚ ʟʘʛʘʣʴʥʦʤʫ 

ʝʥʝʨʛʝʪʠʯʥʦʤʫ ʙʘʣʘʥʩʽ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʜʝʷʢʽ ʢʨʘʾʥʠ ɭʉ ʚʞʝ 

ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʶʪʴ ʮʝʡ ʧʦʢʘʟʥʠʢ. ʏʘʩʪʢʘ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ 

ʝʥʝʨʛʽʾ ʫ ʩʚʽʪʦʚʦʤʫ ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʦʤʫ ʙʘʣʘʥʩʽ ʚ 2050 ʨʦʮʽ ʤʦʞʝ 

ʜʦʩʷʛʪʠ 50%, ʘ ʟʘ ʧʨʦʛʥʦʟʦʤ ʉʚʽʪʦʚʦʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʨʘʜʠ ï ʜʦ 80-90% 

ʥʘ ʢʽʥʝʮʴ ʧʦʪʦʯʥʦʛʦ ʩʪʦʨʽʯʯʷ. ʅʽʤʝʯʯʠʥʘ ʽ ʐʚʝʮʽʷ ʜʦ 2050 ʨʦʢʫ 

ʧʣʘʥʫʶʪʴ ʚʩʶ ʝʥʝʨʛʽʶ ʦʪʨʠʤʫʚʘʪʠ ʟʘ ʨʘʭʫʥʦʢ ʚʽʜʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ. 

ʆʪʞʝ, ʨʦʟʚʠʪʦʢ ʙʽʦʝʥʝʨʛʝʪʠʢʠ ʻ ʚʘʞʣʠʚʠʤ ʧʨʽʦʨʠʪʝʪʦʤ 

ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʜʦʩʷʛʪʠ ʮʽʣʝʡ ç20-20-20è ʪʘ 

ʇʘʨʠʟɹ ʢʦʾ ʢʣʽʤʘʪʠʯʥʦʾ ʫʛʦʜʠ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ 

ʛʘʟʽʚ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʢʠ ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʚ ʟʘʛʘʣʴʥʦʤʫ 

ʝʥʝʨʛʝʪʠʯʥʦʤʫ ʙʘʣʘʥʩʽ. 
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1.1 . ȫɐɔɑɔɉɫɝɓɫ ɆɗɕɋɐɘɎ ɈɎɐɔɖɎɗɘɆɓɓɥ ɈɫɊɓɔɈɑɤɈɆɑɢɓɔɬ 
ɋɓɋɖɉɋɘɎɐɎ 

ʉʪʨʽʤʢʠʡ ʨʦʟʚʠʪʦʢ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʽʥʰʠʭ ʛʘʣʫʟʝʡ 

ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ɿʘʙʨʫʜʥʝʥʥʶ ʧʽʜʜʘʻʪʴʩʷ ʧʦʚʽʪʨʷ, ʚʦʜʘ ʪʘ ˇʨʫʥʪ. 

ɺʽʜʙʫʚʘʻʪʴʩʷ ʜʝʛʨʘʜʘʮʽʷ ˇʨʫʥʪʫ. ɼʫʞʝ ʥʝʙʝʟʧʝʯʥʠʤ ʜʣʷ ʣʶʜʝʡ ʪʘ 

ʪʚʘʨʠʥ ʻ ʟʘʙʨʫʜʥʝʥʥʷ ʚʘʞʢʠʤʠ ʤʝʪʘʣʘʤʠ ʪʘ ʪʦʢʩʠʥʘʤʠ, ʪʘʢʠʤʠ ʷʢ: 

ʦʣʦʚʦ (Pb), ʢʘʜʤʽʡ (ʉd), ʮʠʥʢ (Zn), ʤʽʜʴ (Cu), ʭʨʦʤ (Cr). ɼʝʷʢʽ ˇʨʫʥʪʠ 

ʟʤʽʥʠʣʠʩʷ ʥʘʩʪʽʣʴʢʠ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʥʝʩʝʥʽ ʜʦ ʽʥʰʦʛʦ ʨʽʟʥʦʚʠʜʫ 

ʘʙʦ ʪʠʧʫ ˇʨʫʥʪʫ. ʇʨʦʮʝʩʠ ʜʝʛʨʘʜʘʮʽʾ ʦʭʦʧʠʣʠ ʧʨʘʢʪʠʯʥʦ ʚʩʶ 

ʪʝʨʠʪʦʨʽʶ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ, ʫʩʽ ʪʠʧʠ ˇʨʫʥʪʽʚ [117, 90]. 

ɺ ʋʢʨʘʾʥʽ ʻ ʪʝʨʠʪʦʨʽʾ ʝʢʦʣʦʛʽʯʥʦʛʦ ʣʠʭʘ, ʥʘ ʷʢʠʭ ʧʨʠʨʦʜʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʟʘʙʨʫʜʥʝʥʝ ʨʽʟʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. ʅʘ ʟʘʙʨʫʜʥʝʥʠʭ 

ʪʝʨʠʪʦʨʽʷʭ ʥʝʤʦʞʣʠʚʝ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣ ̫

ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʞʠʪʢʫ, ʽ ʦʙʤʝʞʝʥʝ ʚʠʨʦʱʫʚʘʥʥʷ ʧʘʩʦʚʠʱʥʠʭ 

ʢʫʣʴʪʫʨ. ʎʽ ʪʝʨʠʪʦʨʽʾ ʧʦʪʨʝʙʫʶʪʴ ʨʝʢʫʣʴʪʠʚʘʮʽʾ. ɺ ʮʴʦʤʫ ʤʦʞʝ 

ʜʦʧʦʤʦʛʪʠ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ ʥʘ ʧʨʦʤʠʩʣʦʚʽ ʘʙʦ ʝʥʝʨʛʝʪʠʯʥʽ ʮʽʣʽ. 

ʎʝʡ ʩʧʦʩʽʙ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʧʨʠʟʚʝʜʝ ʜʦ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ 

ʟʘʙʨʫʜʥʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʽ ʦʙʤʝʞʝʥʥʷ ʚʞʠʚʘʥʥʷ ʧʨʦʜʫʢʪʽʚ, ʷʢʽ ʟ ʥʠʭ 

ʧʦʭʦʜʷʪʴ. 

ɹʽʣʴʰʽʩʪʴ ʚʯʝʥʠʭ ʪʘ ʝʢʩʧʝʨʪʽʚ ʜʦʚʦʜʷʪʴ, ʱʦ ʽʥʪʝʥʩʠʚʥʘ 

ʝʢʦʥʦʤʽʯʥʘ ʜʽʷʣʴʥʽʩʪʴ ʣʶʜʝʡ ʽ ʥʘʜʤʽʨʥʝ ʩʧʦʞʠʚʘʥʥʷ ʧʨʠʨʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʘʥ ʢʣʽʤʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘʰʦʾ 

ʧʣʘʥʝʪʠ. ʇʨʠʯʠʥʦʶ ʮʴʦʛʦ ʻ ʟʨʦʩʪʘʶʯʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʚ ʘʪʤʦʩʬʝʨʽ 

ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ, ʱʦ ʟʘʪʨʠʤʫʶʪʴ ʽʥʬʨʘʯʝʨʚʦʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ɿʝʤʣʽ. 

ɺ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʨʽʯʯʷ ʚʯʝʥʽ-ʤʝʪʝʦʨʦʣʦʛʠ ʚʽʜʤʽʯʘʶʪʴ ʧʦʩʪʫʧʦʚʝ 

ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ. ʅʘʡʙʽʣʴʰ ʡʤʦʚʽʨʥʦʶ 

ʧʨʠʯʠʥʦʶ ʮʴʦʛʦ ʻ ʧʦʩʠʣʝʥʥʷ ʧʘʨʥʠʢʦʚʦʛʦ ʝʬʝʢʪʫ, ʷʢʠʡ ʻ ʥʘʩʣʽʜʢʦʤ 

ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚ ʘʪʤʦʩʬʝʨʽ ɿʝʤʣʽ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ, ʱʦ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚô̫ ʟʘʥʝ ʟ ʘʢʪʠʚʥʦʶ ʛʦʩʧʦʜʘʨʩʴʢʦʶ ʜʽʷʣʴʥʽʩʪʶ 

ʣʶʜʠʥʠ. 

ʂʽʣʴʢʽʩʪʴ ʪʝʭʥʦʛʝʥʥʠʭ ʚʠʢʠʜʽʚ ʉʆ2 ʚ ʘʪʤʦʩʬʝʨʫ ʟʥʘʯʥʦ ʟʨʦʩʣʘ ʚ 

ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ XX ʩʪʦʨʽʯʯʷ (ʨʠʩ. 1). ɻʦʣʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʮʴʦʛʦ ʻ 

ʟʘʣʝʞʥʽʩʪʴ ʩʚʽʪʦʚʦʾ ʝʢʦʥʦʤʽʢʠ ʚʽʜ ʚʠʢʦʧʥʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ. 

ɯʥʜʫʩʪʨʽʘʣʽʟʘʮʽʷ, ʫʨʙʘʥʽʟʘʮʽʷ ʽ ʩʪʨʽʤʢʽ ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ ʥʘʩʝʣʝʥʥʷ 

ʧʣʘʥʝʪʠ ʟʫʤʦʚʠʣʠ ʟʙʽʣʴʰʝʥʥʷ ʩʚʽʪʦʚʦʛʦ ʧʦʧʠʪʫ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ, 

ʷʢʠʡ ʟʘʜʦʚʦʣʴʥʷʻʪʴʩʷ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʟʘ ʨʘʭʫʥʦʢ ʩʧʘʣʶʚʘʥʥʷ 



 12 

ʚʠʢʦʧʥʠʭ ʚʫʛʣʝʚʦʜʥ̔ ʚ. ʅʘʨʘʟʽ ʚʠʢʦʧʥʽ ʚʠʜʠ ʦʨʛʘʥʽʯʥʦʛʦ ʧʘʣʠʚʘ 

ʩʢʣʘʜʘʶʪʴ ʧʦʥʘʜ 90% ʚʩʽʭ ʧʝʨʚʠʥʥʠʭ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

75% ʩʚʽʪʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ. ʋ ʨʝʟʫʣʴʪʘʪʽ 

ʩʧʘʣʶʚʘʥʥʷ ʦʨʛʘʥʽʯʥʦʛʦ ʧʘʣʠʚʘ ʪʽʣʴʢʠ ʥʘ ʪʝʧʣʦʚʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷʭ 

(ʊɽʉ) ʚ ʘʪʤʦʩʬʝʨʫ ʱʦʨʽʯʥʦ ʥʘʜʭʦʜʠʪʴ ʧʦʥʘʜ 5 ʤʣʨʜ. ʪ ʚʫʛʣʝʢʠʩʣʦʛʦ 

ʛʘʟʫ (25% ʪʝʭʥʦʛʝʥʥʠʭ ʚʠʢʠʜʽʚ ʜʽʦʢʩʠʜʫ ʚʫʛʣʝʮʶ ʚ ʘʪʤʦʩʬʝʨʫ ʜʘʶʪʴ 

ʉʐɸ ʽ ʢʨʘʾʥʠ ɭʚʨʦʩʦʶʟʫ, 11% ï ʂʠʪʘʡ, 9% ï ʈʦʩʽʷ). ɼʦʜʘʪʢʦʚʦ 1-

2 ʤʣʨʜ. ʪ ʉʆ2 ʥʘʜʭʦʜʠʪʴ ʚ ʘʪʤʦʩʬʝʨʫ ʟʘ ʨʘʭʫʥʦʢ ʩʧʘʣʶʚʘʥʥʷ ʣʽʩʽʚ, 

ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʪʨʦʧʽʯʥʠʭ. ʃʽʩʠ ʚʟʘʛʘʣʽ ʟʥʠʢʘʶʪʴ ʟ ʧʦʚʝʨʭʥʽ ʧʣʘʥʝʪʠ 

ʟ ʢʘʪʘʩʪʨʦʬʽʯʥʦʶ ʰʚʠʜʢʽʩʪʶ, ʟʘ ʜʚʘ ʦʩʪʘʥʥʽ ʩʪʦʨʽʯʯʷ ʧʣʦʱʘ ʣʽʩʽʚ 

ʩʢʦʨʦʪʠʣʘʩʷ ʚʜʚʽʯʽ. 
 

  

ʈʠʩ. 1. ɼʠʥʘʤʽʢʘ ʯʘʩʪʢʠ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʚ ʘʪʤʦʩʬʝʨʽ ɿʝʤʣʽ 

(ɺʽʢʽʧʝʜʽʷ, 2015) 
 

ɿ ʧʦʯʘʪʢʫ XX ʩʪ., ʟʘ ʦʮʽʥʢʘʤʠ ʝʢʩʧʝʨʪʽʚ ʆʆʅ, ʟʙʽʣʴʰʝʥʥʷ 

ʚʠʢʠʜʽʚ ʉʆ2 ʩʪʘʥʦʚʠʣʦ ʚʽʜ 0,5 ʜʦ 5% ʥʘ ʨʽʢ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʟʘ ʦʩʪʘʥʥʽ 

ʩʪʦ ʨʦʢʽʚ ʪʽʣʴʢʠ ʟʘ ʨʘʭʫʥʦʢ ʩʧʘʣʶʚʘʥʥʷ ʚʠʢʦʧʥʦʛʦ ʧʘʣʠʚʘ ʚ 

ʘʪʤʦʩʬʝʨʫ ʥʘʜʽʡʰʣʦ 400 ʤʣʨʜ ʪ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ. ɿʘʨʘʟ ʘʪʤʦʩʬʝʨʘ 

ʤʽʩʪʠʪʴ ʥʘ 25% ʙʽʣʴʰʝ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ, ʥʽʞ ʙʫʣʦ ʥʘʢʦʧʠʯʝʥʦ ʚ ʥʽʡ 

ʟʘ ʦʩʪʘʥʥʽ 160 ʪʠʩ. ʨʦʢʽʚ. ɺ ʦʩʪʘʥʥʻ ʚ ʽʩʪʦʨʽʾ ɿʝʤʣʽ ʩʫʯʘʩʥʘ 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʉʆ2 ʚ ʘʪʤʦʩʬʝʨʽ (387 ʤʽʣʴʡʦʥʥʽ ʜʦʣʽ) ʙʫʣʘ 15 ʤʽʣʴʡʦʥʽʚ 

ʨʦʢʽʚ ʪʦʤʫ. ʊʦʜʽ ʢʣʽʤʘʪ ʟʝʤʣʽ ʙʫʚ ʪʝʧʣʽʰʠʤ ʥʘ 3-6 ʛʨʘʜʫʩʽʚ, ʨʽʚʝʥʴ 

ʧʦʚʝʨʭʥʽ ʤʦʨʷ ʙʫʚ ʚʠʱʠʤ ʥʘ 25-40 ʤʝʪʨʽʚ, ʘ ʧʽʚʥʽʯʥʦʾ ʧʦʣʷʨʥʦʾ 

ʢʨʠʞʘʥʦʾ ʰʘʧʢʠ ʽ ɻʨʝʥʣʘʥʜʩʴʢʦʛʦ ʣʴʦʜʦʚʠʢʘ ʚʟʘʛʘʣʽ ʥʝ ʽʩʥʫʚʘʣʦ. 

ʉʧʘʣʶʶʯʠ ʥʘʢʦʧʠʯʝʥʽ ʚʧʨʦʜʦʚʞ ʤʽʣʴʡʦʥʽʚ ʨʦʢʽʚ ʚʠʢʦʧʥʽ ʚʫʛʣʝʚʦʜʥʽ 

(ʥʘʬʪʘ, ʚʫʛʽʣʣʷ, ʧʨʠʨʦʜʥʠʡ ʛʘʟ) ʤʠ ʧʦʚʝʨʪʘʻʤʦ ʙʘʣʘʥʩ ʛʘʟʽʚ ʚ 

ʘʪʤʦʩʬʝʨʽ ʜʦ ʪʦʛʦ ʜʦʽʩʪʦʨʠʯʥʦʛʦ ʨʽʚʥʷ. 

ʆʪʞʝ, ʧʝʨʝʜ ʣʶʜʩʪʚʦʤ ʚʠʥʠʢʘʻ ʥʝʧʨʦʩʪʘ ʝʢʦʣʦʛʽʯʥʘ ʧʨʦʙʣʝʤʘ ï 

ʩʪʘʙʽʣʽʟʫʚʘʪʠ ʢʣʽʤʘʪ, ʘʙʦ ʭʦʯʘ ʙ ʧʦʤô̫ ʢʰʠʪʠ ʥʝʚʽʜʚʦʨʦʪʥʽ ʥʘʩʣʽʜʢʠ 
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ʡʦʛʦ ʟʤʽʥʠ. ɼʣʷ ʮʴʦʛʦ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʩʣʽʜ ʟʤʽʥʠʪʠ ʩʪʨʫʢʪʫʨʫ 

ʩʧʦʞʠʚʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʦʩʦʙʣʠʚʦ ʧʝʨʚʠʥʥʠʭ ʝʥʝʨʛʦʥʦʩʽʾʚ. 

ʅʝʦʙʭʽʜʥʦ ʪʘʢʦʞ ʧʝʨʝʛʣʷʥʫʪʠ ʩʧʦʩʽʙ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʚʠʡʪʠ 

ʥʘ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʡ ʨʽʚʝʥʴ ʝʢʦʣʦʛʽʯʥʦʾ ʩʚʽʜʦʤʦʩʪʽ ʪʘ ʧʦʚʝʜʽʥʢʠ, ʱʦ 

ʥʝ ʧʨʠʧʫʩʢʘʻ ʢʦʥʬʨʦʥʪʘʮʽʾ ʤʽʞ ʝʢʦʥʦʤʽʢʦʶ ʪʘ ʝʢʦʣʦʛʽʻʶ. 

ɭʜʠʥʠʤ ʧʨʦʮʝʩʦʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠʨʦʜʥʘ 

ʘʜʩʦʨʙʮʽʷ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʟ ʘʪʤʦʩʬʝʨʠ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ 

ʚʫʛʣʝʮʝʚʦʚʤʽʩʥʠʭ ʩʧʦʣʫʢ ʫ ʨʦʩʣʠʥʘʭ, ʻ ʧʨʦʮʝʩ ʬʦʪʦʩʠʥʪʝʟʫ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʣʠʩʪʦʚʘ ʧʦʚʝʨʭʥʷ ʨʦʩʣʠʥ ʧʽʜ ʜʽʻʶ 

ʩʦʥʷʯʥʦʛʦ ʩʚʽʪʣʘ ʧʦʛʣʠʥʘʻ ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ ʟ ʘʪʤʦʩʬʝʨʠ ʪʘ ʩʠʥʪʝʟʫʻ 

ʝʥʝʨʛʝʪʠʯʥʦ ʮʽʥʥʽ ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ (ʛʣʶʢʦʟʫ, ʩʘʭʘʨʦʟʫ, ʮʝʣʶʣʦʟʫ, 

ʛʝʤʽʮʝʣʶʣʦʟʫ, ʣʽʛʥʽʥ ʪʘ ʽʥʰʽ), ʷʢʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʣʶʜʠʥʦʶ ʷʢ ʜʞʝʨʝʣʦ ʝʥʝʨʛʽʾ ʜʣʷ ʩʝʙʝ (ʚ ʷʢʦʩʪʽ ʧʨʦʜʫʢʪʽʚ 

ʭʘʨʯʫʚʘʥʥʷ), ʪʘʢ ʽ ʜʣʷ ʪʚʘʨʠʥ (ʚ ʷʢʦʩʪʽ ʢʦʨʤʽʚ), ʘ ʚ ʦʩʪʘʥʥʽʡ ʯʘʩ ʪʘʢʦʞ 

ʜʣʷ ʥʦʚʦʾ ʛʘʣʫʟʽ ʚ ʝʥʝʨʛʝʪʠʮʽ ï ʙʽʦʝʥʝʨʛʝʪʠʢʠ. ʊʦʤʫ, ʫ ʟʚô̫ ʟʢʫ ʟʽ 

ʟʤʽʥʘʤʠ ʢʣʽʤʘʪʫ ʫ ʩʚʽʪʽ, ʜʝʜʘʣʽ ʙʽʣʴʰʝ ʫʚʘʛʠ ʧʨʠʜʽʣʷʻʪʴʩʷ ʧʦʰʫʢʫ 

ʰʣ̫ ʭʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʽʾ, ʥʘʢʦʧʠʯʝʥʦʾ ʨʦʩʣʠʥʘʤʠ 

ʟʘʚʜʷʢʠ ʬʦʪʦʩʠʥʪʝʟʫ. 

1.2 . ȷɎɖɔɈɎɓɓɆ ɇɆɍɆ Ɋɑɥ ɈɎɖɔɇɓɎɜɘɈɆ ɘɈɋɖɊɎɛ ɈɎɊɫɈ 
ɇɫɔɕɆɑɎɈɆ 

ʉʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʚʝʨʜʦʛʦ ʙʽʦʧʘʣʠʚʘ ʟʜʝʙʽʣʴʰʦʛʦ ʻ 

ʚʽʜʭʦʜʠ ʜʝʨʝʚʦʦʙʨʦʙʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ (ʪʠʨʩʘ, ʪʨʽʩʢʘ), ʩʦʣʦʤʘ 

ʟʝʨʥʦʚʠʭ ʪʘ ʟʝʨʥʦʙʦʙʦʚʠʭ ʢʫʣʴʪʫʨ, ʩʦʥʷʰʥʠʢʦʚʘ ʣʫʟʛʘ ʪʦʱʦ (ʨʠʩ. 2). 

ʅʘʜʭʦʜʞʝʥʥʷ ʪʘʢʦʾ ʩʠʨʦʚʠʥʠ ʻ ʥʝʩʪʘʙʽʣʴʥʠʤ ʽ ʥʦʩʠʪʴ ʩʝʟʦʥʥʠʡ 

ʭʘʨʘʢʪʝʨ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʝʬʝʢʪʠʚʥʩ̔ʪɹ ʨʦʙʦʪʠ ʟʘʚʦʜʽʚ ʟ 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʚʝʨʜʦʛʦ ʙʽʦʧʘʣʠʚʘ. ʊʦʤʫ ʥʘ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʟʘʩʣʫʛʦʚʫʻ 

ʥʘʧʨʷʤ, ʧʦʚô̫ ʟʘʥʠʡ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʩʠʨʦʚʠʥʦʶ ʚʠʨʦʙʥʠʢʽʚ ʪʚʝʨʜʦʛʦ 

ʙʽʦʧʘʣʠʚʘ ʟʘ ʨʘʭʫʥʦʢ ʚʠʨʦʱʫʚʘʥʥʷ ʥʦʚʠʭ ʚʠʜʽʚ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ 

ʜʝʨʝʚ ʪʘ ʙʘʛʘʪʦʨʽʯʥʠʭ ʨʦʩʣʠʥ, ʱʦ ʜʘʩʪʴ ʟʤʦʛʫ ʱʦʨʽʯʥʦ ʦʪʨʠʤʫʚʘʪʠ 

ʟʘʜʘʥʫ ʢʽʣʴʢʽʩʪʴ ʙʽʦʤʘʩʠ ʥʝʦʙʭʽʜʥʦʾ ʷʢʦʩʪʽ [107]. 

ʂʨʽʤ ʪʦʛʦ, ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ [107], ʱʦ ʩʦʣʦʤʦʶ ʟ 

ˇʨʫʥʪʫ ʚʠʥʦʩʠʪʴʩʷ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʤʘʢʨʦ- ʪʘ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ, ʱʦ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʡʦʛʦ ʨʦʜʶʯʽʩʪʴ (ʪʘʙʣ. 1).  
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ʈʠʩ. 2. ʂʣʘʩʠʬʽʢʘʮʽʷ ʩʠʨʦʚʠʥʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʚʝʨʜʦʛʦ 

ʙʽʦʧʘʣʠʚʘ [107] 
 

ɼʣʷ ʧʦʚʝʨʥʝʥʥʷ ʫ ˇʨʫʥʪ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʙʫʣʠ ʚʠʥʝʩʝʥʽ 

ʦʜʥʽʻʶ ʪʦʥʥʦʶ ʩʦʣʦʤʠ ʟ 1 ʛʘ ʥʝʦʙʭʽʜʥʦ ʚʥʝʩʪʠ ʧʦʥʘʜ 40 ʢʛ ʜʽʶʯʦʾ 

ʨʝʯʦʚʠʥʠ ʜʦʙʨʠʚ. ʂʨʽʤ ʪʦʛʦ ʚʠʩʦʢʘ ʟʦʣʴʥʽʩʪʴ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʠʟʴʢʦʾ 

ʪʝʧʣʦʪʚʦʨʥʦʾ ʟʜʘʪʥʦʩʪʽ ʩʦʣʦʤôʷʥʦʛʦ ʙʽʦʧʘʣʠʚʘ ʪʘ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ 

ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʧʣʦʛʝʥʝʨʫʶʯʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 
 

ʊʘʙʣʠʮʷ 1 

ɺʠʥʦʩ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʟ ˇʨʫʥʪʫ ʩʦʣʦʤʦʶ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ  

(ʟʘ ʚʨʦʞʘʡʥʦʩʪʽ 4 ʪ/ʛʘ) [107] 

ɽʣʝʤʝʥʪ ʞʠʚʣʝʥʥʷ ɺʠʥʦʩ, ʢʛ ʜ.ʨ./ʛʘ 

N 22,0 

P2O5 10,8 

ʂ2ʆ 72,0 

ʉʘʆ 42,0 

MgO 20,4 

Si, Mn, B, Cu, Zn, S, ʪʘ ʽʥ. 1,0 

ɺʩʴʦʛʦ 168,2 
 

ɼʦ ʦʩʥʦʚʥʠʭ ʧʝʨʝʚʘʛ ʨʦʩʣʠʥʥʦʾ ʙʽʦʤʘʩʠ ʷʢ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ, 

ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʝʢʦʣʦʛʽʯʥʫ ʯʠʩʪʦʪʫ ʚʠʢʠʜʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʚʠʢʦʧʥʠʤʠ 

ʚʠʜʘʤʠ ʧʘʣʠʚʘ, ʚʽʜʩʫʪʥʽʩʪʴ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʙʘʣʘʥʩ 

ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʚ ʘʪʤʦʩʬʝʨʽ. ʇʽʜ ʯʘʩ ʟʛʦʨʘʥʥʷ ʙʽʦʧʘʣʠʚʘ ʥʘ ʦʩʥʦʚʽ 

ʨʦʩʣʠʥʥʦʾ ʙʽʦʤʘʩʠ ʚ ʘʪʤʦʩʬʝʨʫ ʚʠʢʠʜʘʻʪʴʩʷ ʤʝʥʰʝ ʚʫʛʣʝʢʠʩʣʦʛʦ 

ʉʠʨʦʚʠʥʘ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʚʝʨʜʦʛʦ ʙʽʦʧʘʣʠʚʘ 

ɺʽʜʭʦʜʠ, ʟʘʣʠʰʢʠ ʪʘ ʧʦʙʽʯʥʘ ʧʨʦʜʫʢʮʽʷ ɹʽʦʝʥʝʨʛʝʪʠʯʥʽ ʢʫʣʴʪʫʨʠ 

ɼʝʨʝʚʠʥʘ ʇʦʞʥʠʚʥʽ ʨʝʰʪʢʠ ɯʥʰʽ ɼʝʨʝʚʠʥʘ ʈʦʩʣʠʥʠ 
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ʛʘʟʫ, ʥʽʞ ʧʦʛʣʠʥʘʻʪʴʩʷ ʨʦʩʣʠʥʘʤʠ ʚ ʧʨʦʮʝʩʽ ʬʦʪʦʩʠʥʪʝʟʫ, 

ʫʪʚʦʨʶʻʪʴʩʷ ʚ 20...30 ʨʘʟʽʚ ʤʝʥʰʝ ʦʢʩʠʜʫ ʩʽʨʢʠ ʽ ʚ 3...4 ʨʘʟʠ ʤʝʥʰʝ 

ʟʦʣʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʫʛʽʣʣʷʤ. ʇʦʙʽʯʥʠʤ ʧʨʦʜʫʢʪʦʤ ʫ ʧʨʦʮʝʩʽ 

ʚʠʨʦʙʥʠʮʪʚʘ ʨʽʜʢʦʛʦ ʪʘ ʛʘʟʦʧʦʜʽʙʥʦʛʦ ʙʽʦʧʘʣʠʚʘ ʽ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʟʛʦʨʘʥʥʷ ʪʚʝʨʜʦʛʦ ʙʽʦʧʘʣʠʚʘ ʻ ʦʨʛʘʥʽʯʥʘ ʨʝʯʦʚʠʥʘ, ʷʢʫ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʷʢʦʩʪʽ ʜʦʙʨʠʚ. ɺʠʨʦʱʫʚʘʥʥʷ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ 

ʢʫʣʴʪʫʨ, ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʧʘʣʠʚʘ ʩʪʚʦʨʶʻ ʜʦʜʘʪʢʦʚʫ 

ʟʘʡʥʷʪʽʩʪʴ ʩʽʣʴʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʪʘ ʻ ʜʞʝʨʝʣʦʤ ʜʦʭʦʜʫ, ʟʦʢʨʝʤʘ, ʚ 

ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ, ʜʝ ʛʦʩʪʨʦ ʚʽʜʯʫʚʘʻʪʴʩʷ ʥʝʩʪʘʯʘ ʨʦʙʦʯʠʭ ʤʽʩʮʴ. 

ʆʪʞʝ, ʚʠʨʽʰʝʥʥʷʤ ʧʨʦʙʣʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʨʦʚʠʥʦʶ ʻ 

ʚʠʨʦʱʫʚʘʥʥʷ ʥʦʚʠʭ ʚʠʜʽʚ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʜʝʨʝʚ ʪʘ 

ʙʘʛʘʪʦʨʽʯʥʠʭ ʨʦʩʣʠʥ, ʱʦ ʜʘʩʪʴ ʟʤʦʛʫ ʱʦʨʽʯʥʦ ʦʪʨʠʤʫʚʘʪʠ ʥʝʦʙʭʽʜʥʫ 

ʢʽʣʴʢʽʩʪʴ ʚʠʩʦʢʦʷʢʽʩʥʦʾ ʙʽʦʤʘʩʠ. ɹʽʦʤʘʩʘ ʮʠʭ ʨʦʩʣʠʥ ʥʘ ʯʘʩ ʟʙʠʨʘʥʥʷ ʥʝ 

ʤʽʩʪʠʪʴ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʟʦʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʜʦ 1-2%), ʪʦʤʫ ʾʭ 

ʚʠʨʦʱʫʚʘʥʥʷ ʻ ʙʽʣʴʰ ʝʢʦʣʦʛʽʯʥʦ ʩʪʘʣʠʤ, ʘ ʦʪʨʠʤʘʥʘ ʙʽʦʤʘʩʘ ʟʘ 

ʪʝʧʣʦʪʚʦʨʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʝʨʝʚʠʱʫʻ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʣʦʤʠ. 

1.3 . ȷɘɆɓ ɘɆ ɕɋɖɗɕɋɐɘɎɈɎ ɖɔɍɈɎɘɐə ɇɫɔɋɓɋɖɉɋɘɎɐɎ Ɉ 
ȹɐɖɆɬɓɫ 

ʂʨʘʾʥʠ ʟ ʨʦʟʚʠʥʝʥʠʤ ʧʨʦʤʠʩʣʦʚʠʤ ʚʠʨʦʙʥʠʮʪʚʦʤ ʧʦʪʨʝʙʫʶʪʴ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ. ɺʦʜʥʦʯʘʩ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʥʠʤʠ ʚ 

ʢʦʞʥʽʡ ʢʨʘʾʥʽ ʨʽʟʥʘ. ʋʢʨʘʾʥʘ ʥʝ ʧʦʚʥʽʩʪʶ ʟʘʙʝʟʧʝʯʫʻ ʩʝʙʝ ʚʣʘʩʥʠʤʠ 

ʝʥʝʨʛʦʨʝʩʫʨʩʘʤʠ ʽ ʟʤʫʰʝʥʘ ʧʦʢʨʠʚʘʪʠ ʝʥʝʨʛʦʜʝʬʽʮʠʪ ʟʘ ʨʘʭʫʥʦʢ 

ʽʤʧʦʨʪʫ. ɿʛʽʜʥʦ ʜʝʨʞʩʣʫʞʙʠ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ ʯʠʩʪʠʡ ʽʤʧʦʨʪ 

ʧʝʨʚʠʥʥʦʾ ʝʥʝʨʛʽʾ ʟʘ 2017 ʨʽʢ ʩʢʣʘʚ  33,2 ʤʣʥ ʪ ʥ.ʝ. ʪʘ ʟʙʽʣʴʰʠʚʩʷ ʥʘ 

20,2% ʧʦʨʽʚʥʷʥʦ ʟ 2016 ʨʦʢʦʤ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘ ʨʘʭʫʥʦʢ ʟʨʦʩʪʘʥʥʷ 

ʽʤʧʦʨʪʫ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʪʘ ʚʫʛʽʣʣʷ. ʋ ʩʪʨʫʢʪʫʨʽ ʽʤʧʦʨʪʫ ʝʥʝʨʛʽʾ 

ʧʠʪʦʤʘ ʚʘʛʘ ʚʫʛʽʣʣʷ ʻ ʥʘʡʙʽʣʴʰʦʶ ʽ ʩʪʘʥʦʚʠʪʴ 36,8%, ʩʠʨʦʾ ʥʘʬʪʠ ʪʘ 

ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ï 31,2%, ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ï 31,9%. ʋ ʩʪʨʫʢʪʫʨʽ 

ʝʢʩʧʦʨʪʫ ʝʥʝʨʛʽʾ 29,2% ʦʙʩʷʛʽʚ ʟʘʡʤʘʻ ʚʫʛʽʣʣʷ, 27,9 % ï ʙʽʦʧʘʣʠʚʦ, ʪʘ 

23,1% ï ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ. [30]. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʽʤʧʦʨʪʥʠʭ ʝʥʝʨʛʦʥʦʩʽʾʚ, ʯʘʩʪʢʘ 

ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ ʋʢʨʘʾʥʠ ʩʪʘʥʦʤ ʥʘ 2017 ʨʽʢ 

ʩʪʘʥʦʚʠʪʴ ʣʠʰʝ 4,4%, ʱʦ ʟʥʘʯʥʦ ʤʝʥʰʝ, ʥʽʞ ʚ ʽʥʰʠʭ ʢʨʘʾʥʘʭ ɭʉ 

(ʨʠʩ. 3). ɺ ɽʥʝʨʛʝʪʠʯʥʽʡ ʉʪʨʘʪʝʛʽʾ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2035 ʨʦʢʫ 

ʟʘʧʣʘʥʦʚʘʥʦ ʜʦʩʷʛʪʠ ʯʘʩʪʢʠ ɺɼɽ 25% ʫ ʟʘʛʘʣʴʥʦʤʫ ʝʥʝʨʛʝʪʠʯʥʦʤʫ 

ʙʘʣʘʥʩʽ ʢʨʘʾʥʠ [100]. 
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ʈʠʩ. 3. ʏʘʩʪʢʘ ʝʥʝʨʛʽʾ ʟ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʜʞʝʨʝʣ [155, 30] 

 

ʇʨʠʡʥʷʪʠʡ ɿʘʢʦʥ çʇʨʦ ʚʥʝʩʝʥʥʷ ʟʤʽʥ ʜʦ ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ çʇʨʦ 

ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʫè ʱʦʜʦ ʩʪʠʤʫʣʶʚʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ 

ʟ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾè (ˉ5485-VI, ʚʽʜ 20.11.2012 ʨ.), ʷʢʠʡ 

ʧʝʨʝʜʙʘʯʘʻ ʚʩʪʘʥʦʚʣʝʥʥʷ, ʧʦʯʠʥʘʶʯʠ ʟ 1 ʢʚʽʪʥʷ 2013 ʨʦʢʫ, 

çʟʝʣʝʥʦʛʦè ʪʘʨʠʬʫ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ, ʚʠʨʦʙʣʝʥʫ ʟ ʙʽʦʛʘʟʫ ʪʘ 

ʙʽʦʤʘʩʠ, ʩʪʠʤʫʣʶʻ ʧʦʪʽʢ ʽʥʚʝʩʪʠʮʽʡ ʫ ʮʝʡ ʩʝʢʪʦʨ ʙʽʦʝʥʝʨʛʝʪʠʢʠ [94]. 

ʆʜʥʘʢ ʩʪʘʥʦʤ ʥʘ ʚʝʨʝʩʝʥʴ 2018 ʨʦʢʫ ʣʠʰʝ 7 ʢʦʤʧʘʥʽʡ ʩʢʦʨʠʩʪʘʣʠʩʷ 

çʟʝʣʝʥʠʤè ʪʘʨʠʬʦʤ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʟ ʙʽʦʤʘʩʠ ʪʘ 20 ï ʟ ʙʽʦʛʘʟʫ 

(ʪʘʙʣ. 2).  
 

ʊʘʙʣʠʮʷ 2 

ʈʦʟʤʽʨ çʟʝʣʝʥʦʛʦè ʪʘʨʠʬʫ ʪʘ ʢʽʣʴʢʽʩʪʴ ʝʥʝʨʛʦʛʝʥʝʨʫʶʯʠʭ 

ʢʦʤʧʘʥʽʡ ʩʪʘʥʦʤ ʥʘ ʚʝʨʝʩʝʥʴ 2018 ʨʦʢʫ [95] 

ɼʞʝʨʝʣʦ 

ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ 

ʂʽʣʴʢʽʩʪʴ ʢʦʤʧʘʥʽʡ, ʰʪ. ɺʩʪʘʥʦʚʣʝʥʘ ʧʦʪʫʞʥʽʩʪʴ, ʄɺʪ 

09/2017 09/2018 09/2017 09/2018 

ɽʥʝʨʛʽʷ ʚʽʪʨʫ 12 15 437,7 515,4 

ɽʥʝʨʛʽ ̫ʟ ʙʽʦʤʘʩʠ 6 7 38,7 43,8 

ɽʥʝʨʛʽʷ ʟ ʙʽʦʛʘʟʫ 11 20 28,0 43,4 

ɽʥʝʨʛʽʷ ʩʦʥʷʯʥʦʛʦ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 130 195 686,6 1074,3 

ɽʥʝʨʛʽʷ ʤʘʣʠʭ 

ʛʽʜʨʦʝʣʝʢʪʨʦʩʪʘʥʮʽʡ 58 62 93,0 95,8 

ʈʘʟʦʤ 217 299 1284,0 1772,7 
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ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ: ʢʽʣʴʢʽʩʪʴ ʢʦʤʧʘʥʽʡ, ʷʢʽ ʦʪʨʠʤʘʣʠ çʟʝʣʝʥʠʡè 

ʪʘʨʠʬ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ ʟ ʩʦʥʷʯʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʥʘ 

ʮʝʡ ʩʘʤʠʡ ʧʝʨʽʦʜ, ʩʪʘʥʦʚʠʣʘ 195. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʥʠʟʴʢʠʤ ʟʥʘʯʝʥʥʷʤ 

ʢʦʝʬʽʮʽʻʥʪʘ çʟʝʣʝʥʦʛʦè ʪʘʨʠʬʫ ʜʣʷ ʙʽʦʤʘʩʠ ʪʘ ʙʽʦʛʘʟʫ [116]. 

ɺ ʋʢʨʘʾʥʽ ʜʽʶʪʴ ʇʦʩʪʘʥʦʚʠ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ [98, 97], 

ʷʢʠʤʠ ʧʝʨʝʜʙʘʯʝʥʦ ʢʦʤʧʝʥʩʘʮʽʶ ʨʽʟʥʠʮʽ ʤʽʞ ʝʢʦʥʦʤʽʯʥʦ 

ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʪʘʨʠʬʦʤ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʪʝʧʣʘ ʟ ʙʽʦʧʘʣʠʚʘ ʽ 

ʟʙʠʪʢʦʚʠʤ ʪʘʨʠʬʦʤ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʜʣʷ ʧʦʪʨʝʙ 

ʥʘʩʝʣʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʧʨʘʮʶʻ ʤʝʭʘʥʽʟʤ ʚʽʜʰʢʦʜʫʚʘʥʥʷ 20% ʩʫʤʠ 

ʢʨʝʜʠʪʫ ʜʣʷ ʥʘʩʝʣʝʥʥʷ ʥʘ ʧʨʠʜʙʘʥʥʷ ʪʚʝʨʜʦʧʘʣʠʚʥʠʭ ʢʦʪʣʽʚ. ʊʘʢʦʞ 

ʟʘʪʚʝʨʜʞʝʥʦ ɼʦʨʦʞʥʶ ʢʘʨʪʫ ʟʘʭʦʜʽʚ ʱʦʜʦ ʩʢʦʨʦʯʝʥʥʷ ʦʙʩʷʛʫ 

ʩʧʦʞʠʚʘʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʪʘ ʨʦʟʚʠʪʢʫ ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʾ ʝʥʝʨʛʝʪʠʢʠ 

ʥʘ ʧʝʨʽʦʜ ʜʦ 2020 ʨʦʢʫ [96].  

ɺʧʨʦʚʘʜʞʝʥʥʷ ʮʠʭ ʟʘʭʦʜʽʚ ʜʦʟʚʦʣʠʣʦ ʚʧʨʦʜʦʚʞ ʰʝʩʪʠ ʨʦʢʽʚ 

(2010-2017 ʨʨ.) ʤʘʡʞʝ ʫ ʪʨʠʯʽ ʟʙʽʣʴʰʠʪʠ ʯʘʩʪʢʫ ʙʽʦʧʘʣʠʚʘ ʫ ʟʘʛʘʣʴʥʽʡ 

ʩʪʨʫʢʪʫʨʽ ʢʽʥʮʝʚʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ ʚ ʋʢʨʘʾʥʽ (ʟ 1,3% ʫ 2010 ʨʦʮʽ 

ʜʦ 3,8% ʫ 2017 ʨʦʮʽ) (ʪʘʙʣ. 3). ɿʘʤʽʱʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʙʽʦʧʘʣʠʚʦʤ 

ʫ 2017 ʨʦʮʽ ʩʢʣʘʣʦ 3,8 ʤʣʨʜ.ʤ
3
, ʘ ʩʝʨʝʜʥʽʡ ʪʝʤʧ ʟʨʦʩʪʘʥʥʷ ʚ ʦʩʪʘʥʥʽ 

ʨʦʢʠ ʩʢʣʘʜʘʻ 33% ʟʘ ʨʽʢ. 
 

ʊʘʙʣʠʮʷ 3 

ʉʪʨʫʢʪʫʨʘ ʢʽʥʮʝʚʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ [30] 

ʈʽʢ 

ʂʽʥʮʝʚʝ 

ʩʧʦʞʠʚʘʥʥʷ 

ʝʥʝʨʛʽʾ,  

ʪʠʩ. ʪ ʥ.ʝ. 

ɼʦ ʦʙʩʷʛʽʚ ʢʽʥʮʝʚʦʛʦ ʩʧʦʞʠʚʘʥʥʷ, % 

ʧʨʠʨʦʜ-

ʥʠʡ ʛʘʟ 

ʚʫʛʽʣʣʷ 

ʪʘ ʪʦʨʬ 

ʩʠʨʘ ʥʘʬʪʘ 

ʪʘ ʥʘʬʪʦ-

ʧʨʦʜʫʢʪʠ 

ʝʣʝʢʪʨʦ- 

ʝʥʝʨʛʽʷ 

ʪʝʧʣʦ- 

ʝʥʝʨʛʽʷ 

ʙʽʦ- 

ʧʘʣʠʚʦ 

2017 50086 29,9 10,4 20,1 20,2 15,6 3,8 

2016 51645 30,3 12,2 18,7 19,6 15,9 3,3 

2015 50831 31,5 12,4 18,6 20,1 14,8 2,5 

2014 61460 34,1 14,9 16,5 18,0 14,5 2,0 

2013 69557 35,9 12,5 16,2 17,0 16,8 1,6 

2010 74004 38,4 11,3 16,5 15,6 16,9 1,3 

 

ʆʪʞʝ, ʥʘʣʝʞʘʯʠ ʜʦ ʝʥʝʨʛʦʟʘʣʝʞʥʠʭ ʜʝʨʞʘʚ ʪʘ ʤʘʶʯʠ ʟʥʘʯʥʠʡ 

ʨʝʩʫʨʩ ʥʝʚʠʢʦʨʠʩʪʘʥʦʾ ʙʽʦʤʘʩʠ, ʋʢʨʘʾʥʘ ʟʘʮʽʢʘʚʣʝʥʘ ʫ ʨʦʟʚʠʪʢʫ 

ʙʽʦʣʦʛʽʯʥʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʽʜʩʠʣʠʪʠ ʝʥʝʨʛʝʪʠʯʥʠʡ 

ʩʫʚʝʨʝʥʽʪʝʪ ʜʝʨʞʘʚʠ. ɺ ʋʢʨʘʾʥʽ ʩʪʚʦʨʝʥʽ ʚʩʽ ʧʝʨʝʜʫʤʦʚʠ ʜʣʷ 

ʘʢʪʠʚʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʧʘʣʠʚʘ. 

ɿ ʦʛʣʷʜʫ ʥʘ ʘʛʨʘʨʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʝʢʦʥʦʤʽʢʠ ʢʨʘʾʥʠ ʪʘ 

ʩʧʨʠʷʪʣʠʚʽ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ, 
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ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʤ ʩʝʛʤʝʥʪʦʤ ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʜʣʷ 

ʋʢʨʘʾʥʠ ʻ ʙʽʦʝʥʝʨʛʝʪʠʢʘ. ʋ ʩʪʨʫʢʪʫʨʽ ʚʠʨʦʙʥʠʮʪʚʘ ɺɼɽ ʚ ʋʢʨʘʾʥʽ 

ʯʘʩʪʢʘ ʙʽʦʧʘʣʠʚʘ ʫ 2017 ʨʦʮʽ ʩʪʘʥʦʚʠʪʴ 79,8%. 

ʆʙʩʷʛʠ ʚʠʨʦʙʥʠʮʪʚʘ ʪʚʝʨʜʦʛʦ ʙʽʦʧʘʣʠʚʘ ʚ ʋʢʨʘʾʥʽ ʱʦʨʽʯʥʦ 

ʟʨʦʩʪʘʶʪʴ. ʊʘʢ, ʟʘ 2017 ʨʽʢ ʙʫʣʦ ʚʠʨʦʙʣʝʥʦ ʙʣʠʟʴʢʦ 3,6 ʤʣʥ. ʪ ʥ.ʝ. 

ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʚʝʨʜʦʛʦ ʙʽʦʧʘʣʠʚʘ, 15 % ʷʢʦʛʦ ʝʢʩʧʦʨʪʦʚʘʥʦ ʜʦ ʢʨʘʾʥ 

ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ. ʆʩʥʦʚʥʠʤ ʽʤʧʦʨʪʝʨʦʤ ʧʝʣʝʪ ʫʢʨʘʾʥʩʴʢʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʨʘʜʠʮʽʡʥʦ ʻ ʇʦʣʴʱʘ [51, 30]. ɸʢʪʠʚʥʦ ʟʨʦʩʪʘʻ ʯʘʩʪʢʘ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʚʝʨʜʦʛʦ ʙʽʦʧʘʣʠʚʘ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ ʨʠʥʢʫ.  

ˆʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʙʽʣʴʰʦʩʪʽ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʻ 

ʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʙʘʛʘʪʦʨʽʯʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʦʩʣʠʥ 

ʛʨʫʧʠ ʉ4, ʟʜʘʪʥʠʭ ʽʥʪʝʥʩʠʚʥʦ ʪʨʘʥʩʬʦʨʤʫʚʘʪʠ ʝʥʝʨʛʽʶ ʩʦʥʮʷ ʚ 

ʝʥʝʨʛʦʤʽʩʪʢʫ ʙʽʦʤʘʩʫ. ʎʽ ʨʦʩʣʠʥʠ ʥʝ ʚʠʤʦʛʣʠʚʽ ʜʦ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ, 

ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʙʨʠʚ ʪʘ ʧʝʩʪʠʮʠʜʽʚ, 

ʟʘʧʦʙʽʛʘʶʪʴ ʝʨʦʟʽʾ ˇʨʫʥʪʫ, ʩʧʨʠʷʶʪʴ ʟʙʝʨʝʞʝʥʥʶ ʪʘ ʧʦʢʨʘʱʘʥʥʶ 

ʘʛʨʦʝʢʦʩʠʩʪʝʤ ʪʘ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʠʟʴʢʫ ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʠʩʦʢʦʷʢʽʩʥʦʾ 

ʙʽʦʤʘʩʠ. 

ɼʦ ʪʘʢʠʭ ʨʦʩʣʠʥ ʥʘʣʝʞʘʪʴ ʚʠʜʠ ʪʘ ʬʦʨʤʠ ʨʦʜʫ ʤʽʩʢʘʥʪʫʩ, ʷʢʽ 

ʚʧʨʦʜʦʚʞ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ ʚʠʨʦʱʫʶʪʴ ʚ ɸʤʝʨʠʮʽ ʪʘ ɿʘʭʽʜʥʽʡ ɭʚʨʦʧʽ ʷʢ 

ʜʞʝʨʝʣʦ ʙʽʦʝʥʝʨʛʽʾ. ɿʘ ʨʘʭʫʥʦʢ ʚʠʩʦʢʦʾ ʚʨʦʞʘʡʥʦʩʪʽ ʩʫʭʦʾ ʙʽʦʤʘʩʠ (ʜʦ 

25 ʪ/ʛʘ), ʚʠʩʦʢʦʾ ʪʝʧʣʦʪʚʦʨʥʦʾ ʟʜʘʪʥʦʩʪʽ (5 ʢɺʪ/ʛʦʜ./ʢʛ ʘʙʦ 

18 ʄɼʞ/ʢʛ), ʥʠʟʴʢʦʾ ʧʨʠʨʦʜʥʦʾ ʚʦʣʦʛʦʩʪʽ ʩʪʝʙʝʣ ʥʘ ʯʘʩ ʟʙʠʨʘʥʥʷ (ʜʦ 

25%) ʤʽʩʢʘʥʪʫʩ ʻ ʥʘʡʝʬʝʢʪʠʚʥʽʰʦʶ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʨʦʩʣʠʥʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʪʚʝʨʜʦʛʦ ʙʽʦʧʘʣʠʚʘ. ʆʜʥʘ ʪʦʥʥʘ ʩʫʭʦʾ ʤʘʩʠ ʤʽʩʢʘʥʪʫʩʫ ʝʢʚʽʚʘʣʝʥʪʥʘ 

419 ʢʛ ʩʠʨʦʾ ʥʘʬʪʠ, 1,7 ʪ ʜʝʨʝʚʠʥʠ, 515 ʤ
3
 ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ, ʘʙʦ 900 ʢʛ 

ʢʘʤô̫ ʥʦʛʦ ʚʫʛʽʣʣʷ. ʉʪʝʙʣʘ ʤʽʩʢʘʥʪʫʩʫ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʚʚʠʰʢʠ ʜʦ 

4 ʤʝʪʨʽʚ ʽ ʤʽʩʪʷʪʴ 64é71% ʮʝʣʶʣʦʟʠ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʡʦʛʦ ʚʠʩʦʢʫ 

ʝʥʝʨʛʝʪʠʯʥʫ ʮʽʥʥʽʩʪʴ. 

ɼʦʩʚʽʜ ʚʠʨʦʱʫʚʘʥʥʷ ʤʽʩʢʘʥʪʫʩʫ ʚ ʋʢʨʘʾʥʽ ʩʚʽʜʯʠʪʴ, ʱʦ ʽʟ 

ʧʣʘʥʪʘʮʽʾ ʤʽʩʢʘʥʪʫʩʫ ʤʦʞʥʘ, ʯʝʨʝʟ ʜʚʘ ʨʦʢʠ ʧʽʩʣʷ ʟʘʢʣʘʜʘʥʥʷ, 

ʚʧʨʦʜʦʚʞ ʥʘʩʪʫʧʥʠʭ 20 ʨʦʢʽʚ ʱʦʨʽʯʥʦ, ʟʙʠʨʘʪʠ ʧʦ 20é25 ʪʦʥʥ ʩʫʭʦʾ 

ʤʘʩʠ ʟ ʦʜʥʦʛʦ ʛʝʢʪʘʨʘ.  
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1.4. ȩɔɗɕɔɊɆɖɗɢɐɋ ɍɓɆɝɋɓɓɥ ɒɫɗɐɆɓɘəɗə 

ʇʨʝʜʩʪʘʚʥʠʢʽʚ ʨʦʜʫ ʄʽʩʢʘʥʪʫʩ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʫ ʨʽʟʥʠʭ 

ʛʘʣʫʟʷʭ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʥʘʡʙʽʣʴʰʝ ï ʫ ʙʽʦʝʥʝʨʛʝʪʠʮʽ. ʊʘʢ, 

ʩʽʯʢʘ ʟ ʥʴʦʛʦ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʣʷ ʩʧʘʣʶʚʘʥʥʷ 

ʘʙʦ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʚʝʨʜʠʭ ʚʠʜʽʚ ʙʽʦʧʘʣʠʚʘ. 

ʄʽʩʢʘʥʪʫʩ ʻ ʮʝʣʶʣʦʟʦʚʤʽʩʥʦʶ ʢʫʣʴʪʫʨʦʶ, ʪʦʤʫ ʻ ʜʦʙʨʦʶ 

ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʮʝʣʶʣʦʟʠ, ʧʘʧʝʨʫ (ʚʦʣʦʢʥʘ ʜʣʷ 

ʚʠʩʪʝʣʷʥʥʷ ʫʧʘʢʦʚʦʢ, ʪʝʭʥʽʯʥʦʛʦ ʧʘʧʝʨʫ). ɺʠʟʥʘʯʝʥʥʷ ʭʽʤʽʯʥʦʛʦ 

ʩʢʣʘʜʫ ʥʘʜʟʝʤʥʦʾ ʤʘʩʠ ʨʦʩʣʠʥ ʜʦʟʚʦʣʠʣʦ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʚʤʽʩʪ 

ʮʝʣʶʣʦʟʠ ʩʪʘʥʦʚʠʪʴ 44%, ʣʽʛʥʽʥʫ 17%, ʛʝʤʽʮʝʣʶʣʦʟʠ 24% [150]. ɿʘ 

ʧʝʨʽʦʜ ʙʘʛʘʪʦʨʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʧʝʨʝʨʦʙʢʠ ʩʠʨʦʚʠʥʠ ʤʽʩʢʘʥʪʫʩʫ ʟʘ 

ʢʦʨʜʦʥʦʤ ʩʪʚʦʨʝʥʦ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʙʥʠʮʪʚʘ ʮʝʣʶʣʦʟʠ ʪʘ ʙʽʦʝʥʝʨʛʽʾ ʟ 

ʨʦʩʣʠʥ [214]. ʋ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʪʨʠʚʘʶʪʴ ʦʙʛʦʚʦʨʝʥʥʷ ʭʽʤʽʯʥʦʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʮʝʣʶʣʦʟʠ ʟ ʨʦʩʣʠʥ ʤʽʩʢʘʥʪʫʩʫ [246] ʽ ʛʣʠʙʦʢʦʾ 

ʬʝʨʤʝʥʪʘʪʠʚʥʦʾ ʧʝʨʝʨʦʙʢʠ ʡʦʛʦ ʙʽʦʤʘʩʠ [217]. 

ɺ ɯʥʩʪʠʪʫʪʽ ʮʠʪʦʣʦʛʽʾ ʽ ʛʝʥʝʪʠʢʠ ʉʠʙʽʨʩʴʢʦʛʦ ʚʽʜʜʽʣʝʥʥʷ 

ʈʦʩʽʡʩʴʢʦʾ ʘʢʘʜʝʤʽʾ ʥʘʫʢ ʫ ʨʝʟʫʣʴʪʘʪʽ ʧʦʰʫʢʫ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ 

ʮʝʣʶʣʦʟʦʚʤʽʩʥʦʾ ʩʠʨʦʚʠʥʠ ʩʝʨʝʜ ʚʢʘʟʘʥʠʭ ʚʠʜʽʚ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ 

ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ɿʘʭʽʜʥʦʛʦ ʉʠʙʽʨʫ ʟʘ ʽʩʥʫʶʯʠʤʠ 

ʘʛʨʦʪʝʭʥʦʣʦʛʽʷʤʠ, ʚʠʜʽʣʝʥʘ ʥʦʚʘ ʬʦʨʤʘ ʤʽʩʢʘʥʪʫʩʫ ʢʠʪʘʡʩʴʢʦʛʦ 

(Miscanthus sinensis). ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʚʠʨʦʱʫʚʘʥʥʷ ʥʦʚʦʾ 

ʬʦʨʤʠ ʤʽʩʢʘʥʪʫʩʫ ʚ ʮʠʭ ʫʤʦʚʘʭ ʟʘʙʝʟʧʝʯʫʻ ʚʨʦʞʘʡʥʽʩʪʴ ʩʫʭʦʾ ʙʽʦʤʘʩʠ 

(ʮʝʣʶʣʦʟʦʚʤʽʩʥʦʾ ʩʠʨʦʚʠʥʠ) ʥʘ ʨʽʚʥʽ 10-15 ʪ/ʛʘ ʚ ʨʽʢ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 4-

6 ʪ/ʛʘ ʯʠʩʪʦʾ ʮʝʣʶʣʦʟʠ [123]. 

ʋ ʂʠʪʘʾ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʘʧʝʨʫ ʚ ʦʩʥʦʚʥʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʤʽʩʢʘʥʪʫʩ ʮʫʢʨʦʢʚʽʪʢʦʚʠʡ (Miscanthus sacchariflorus), ʙʦ ʚʽʥ ʰʚʠʜʢʦ 

ʩʢʠʜʘʻ ʣʠʩʪʷ ʫ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ. ɺʠʨʦʙʥʠʮʪʚʦ ʧʘʧʝʨʫ ʧʨʦʚʦʜʷʪʴ 

ʭʽʤʽʯʥʠʤ ʤʝʪʦʜʦʤ ʚʠʚʘʨʶʚʘʥʥʷ ʙʽʦʤʘʩʠ ʚ ʨʦʟʯʠʥʽ ʢʘʫʩʪʠʯʥʦʾ ʩʦʜʠ ʟʘ 

ʚʠʩʦʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ. ɼʣʷ ʚʠʙʽʣʶʚʘʥʥʷ ʣʽʛʥʽʥʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʩʫʣʴʬʘʪ ʥʘʪʨʽʶ. ʎʝʣʶʣʦʟʘ, ʦʪʨʠʤʘʥʘ ʘʟʦʪʦʢʠʩʣʠʤ ʩʧʦʩʦʙʦʤ ʟ 

ʤʽʩʢʘʥʪʫʩʫ ʟ ʚʠʭʦʜʦʤ 31,3-38,4% ʚʽʜ ʩʠʨʦʚʠʥʠ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢʦʩʪʽ ʷʢ: ʚʦʣʦʛʽʩʪʴ 2,7-3,6%, ʟʦʣʴʥʽʩʪʴ ï 4,2-

4,5%, ʣʽʛʥʽʥʫ ï 3,32-44,59%, Ŭ-ʮʝʣʶʣʦʟʠ ï 90,30-94,09% [9]. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʨʽʚʥʷʣʴʥʦʾ ʦʮʽʥʢʠ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʮʝʣʶʣʦʟʠ ʟ ʤʽʩʢʘʥʪʫʩʫ ʽ ʜʝʨʝʚʠʥʠ ʚʠʷʚʠʣʠʩʴ ʧʦʜʽʙʥʠʤʠ. ʊʦʤʫ 

ʤʽʩʢʘʥʪʫʩ ʤʦʞʝ ʙʫʪʠ ʜʦʙʨʦʶ ʘʣʴʪʝʨʥʘʪʠʚʦʶ ʜʝʨʝʚʠʥʠ ʚ ʧʘʧʝʨʦʚʦ-

ʢʘʨʪʦʥʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ.  
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ʋ ʟʦʥʽ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ, ʜʝ ʦʙʤʝʞʝʥʦ ʚʠʨʦʱʫʚʘʥʥʷ 

ʧʨʦʜʦʚʦʣʴʯʠʭ ʢʫʣʴʪʫʨ, ʘ ʚʽʜʪʘʢ ʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʤʽʥʠʪʠ ʾʭ ʢʫʣʴʪʫʨʘʤʠ 

ʝʥʝʨʛʝʪʠʯʥʠʤʠ, ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʩʚʽʜʯʠʣʠ, ʱʦ ʨʦʩʣʠʥʠ ʤʽʩʢʘʥʪʫʩʫ 

ʥʘʢʦʧʠʯʫʶʪʴ ʥʝʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʮʝʟʽʶ-137. ʈʦʟʨʘʭʫʥʢʠ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʧʝʨʝʭʦʜʫ ʮʝʟʽʶ-137 ʽʟ ˇʨʫʥʪʫ ʚ ʨʦʩʣʠʥʠ ʤʽʩʢʘʥʪʫʩʫ ʧʦʢʘʟʘʣʠ, ʱʦ ʡʦʛʦ 

ʟʥʘʯʝʥʥʷ ʧʝʨʝʙʫʚʘʶʪʴ ʚ ʤʝʞʘʭ 0,22-0,10 ɹʢ/ʢʛ/ʢɹʢ/ʤ
2
, ʱʦ ʙʣʠʟʴʢʦ ʜʦ 

ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʝʨʝʭʦʜʫ ʮʝʟʽʶ-137 ʫ ʟʝʨʥʦʚʽ ʢʫʣʴʪʫʨʠ (ʦʟʠʤʘ 

ʧʰʝʥʠʮʷ, ʞʠʪʦ, ʷʯʤʽʥʴ) [37].  

ɺ ɸʚʩʪʨʽʾ ʪʘ ʐʚʝʡʮʘʨʽʾ ʙʽʦʤʘʩʘ ʤʽʩʢʘʥʪʫʩʫ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ 

ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʣʝʛʢʦʛʦ ʙʝʪʦʥʫ, ʙʫʜʽʚʝʣʥɹʠʭ ʪʘ ʽʟʦʣʷʮʽʡʥʠʭ 

ʧʣʠʪ, ʰʪʫʢʘʪʫʨʦʢ ʜʣʷ ʟʦʚʥʽʰʥʽʭ ʽ ʚʥʫʪʨʽʰʥʽʭ ʨʦʙʽʪ, ʟʚʫʢʦʽʟʦʣʷʮʽʾ, 

ʚʽʢʦʥʥʠʭ ʪʘ ʜʚʝʨʥʠʭ ʨʘʤ, ʜʘʭʽʚ). 

ʋ ʐʚʝʡʮʘʨʽʾ, ɸʥʛʣʽʾ ʪʘ ʅʽʤʝʯʯʠʥʽ ʩʽʯʢʘ ʽʟ ʤʽʩʢʘʥʪʫʩʫ ʨʦʟʤʽʨʦʤ 

15 ʤʤ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʧʽʜʩʪʠʣʢʘ ʜʣʷ ʪʚʘʨʠʥ ʽ ʧʪʠʮʽ, ʱʦ ʟʜʘʪʥʘ 

ʜʦʙʨʝ ʫʪʨʠʤʫʚʘʪʠ ʚʪʨʠʯʽ ʙʽʣʴʰʝ ʚʦʣʦʛʠ ʚʽʜ ʩʚʦʻʾ ʤʘʩʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʙʽʣʴʰ ʛʽʛʽʻʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʥʽʞ ʩʦʣʦʤʘ ʟʝʨʥʦʚʠʭ.  

ɹʽʦʤʘʩʘ ʤʽʩʢʘʥʪʫʩʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʷʢ ʩʠʨʦʚʠʥʘ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʝʪʘʥʦʣʫ, ʧʣʘʩʪʤʘʩʠ, ʣʠʪʪʷ ʧʽʜ ʪʠʩʢʦʤ ʚʠʨʦʙʽʚ ʟ 

ʦʨʛʘʥʽʯʥʠʭ ʧʦʣʽʤʝʨʽʚ, ʷʢʽ ʨʦʟʢʣʘʜʘʶʪʴʩʷ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ, 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʛʦʨʱʠʢʽʚ ʜʣʷ ʨʦʟʩʘʜʠ ʦʚʦʯʽʚ ʪʘ 

ʢʚʽʪʽʚ, ʥʠʪʦʢ ʪʘ ʚʦʣʦʢʦʥ ʚʠʩʦʢʦʾ ʤʽʮʥʦʩʪʽ ʜʣʷ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʢʫʟʦʚʥʠʭ 

ʜʝʪʘʣʝʡ). 

ʄʽʩʢʘʥʪʫʩ ʥʘʣʝʞʠʪʴ ʜʦ ʯʠʩʣʘ ʟʣʘʢʦʚʠʭ ʙʘʛʘʪʦʨʽʯʥʠʭ ʪʨʘʚ, ʘ 

ʟʘʚʜʷʢʠ ʛʘʨʥʦʤʫ ʟʦʚʥʽʰʥʴʦʤʫ ʚʠʛʣʷʜʫ ʙʘʛʘʪʦ ʚʠʜʽʚ ʽ ʩʦʨʪʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʜʝʢʦʨʘʪʠʚʥʽ ʨʦʩʣʠʥʠ ʫ ʣʘʥʜʰʘʬʪʥʦʤʫ ʜʠʟʘʡʥʽ 

ʜʣʷ ʦʟʝʣʝʥʝʥʥʷ ʜʝʢʦʨʘʪʠʚʥʠʭ ʩʪʘʚʢʽʚ, ʢʣʫʤʙ, ʩʘʜʽʚ. 

ʉʽʯʢʘ ʜʦʚʞʠʥʦʶ 5é30 ʤʤ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʷʢʦʩʪʽ ʤʫʣʴʯʽ ʜʣʷ 

ʥʘʜʟʝʤʥʦʛʦ ʧʦʢʨʠʚʫ ʚ ʩʘʜʽʚʥʠʮʪʚʽ ʪʘ ʦʟʝʣʝʥʝʥʥ̔ , ʦʩʦʙʣʠʚʦ ʜʣʷ ʪʘʢʠʭ 

ʢʫʣʴʪʫʨ ʷʢ ʩʘʣʘʪ ʽ ʧʦʣʫʥʠʮʷ. ʗʢ ʧʦʢʘʟʘʣʠ ʜʦʩʣʽʜʞʝʥʥʷ, 5é7 ʩʤ ʰʘʨ 

ʩʽʯʢʠ ʫ ʚʠʥʦʛʨʘʜʥʠʢʘʭ ʻ ʜʦʙʨʠʤ ʟʘʩʦʙʦʤ ʚʽʜ ʚʽʪʨʦʚʦʾ ʪʘ ʚʦʜʥʦʾ ʝʨʦʟʽʾ. 

ʄʫʣʴʯʘ ʟ ʤʽʩʢʘʥʪʫʩʫ ʜʫʞʝ ʝʬʝʢʪʠʚʥʦ ʟʘʪʨʠʤʫʻ ʨʽʩʪ ʙʫʨô̫ ʥʽʚ, ʟʘ 

ʨʘʭʫʥʦʢ ʫʪʨʠʤʫʚʘʥʥʷ ʚʦʣʦʛʠ ʦʙʤʝʞʫʻ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚ ʞʘʨʢʫ ʧʦʛʦʜʫ, 

ʱʦ ʩʧʨʠʷʻ ʟʙʽʣʴʰʝʥʥʶ ʚʨʦʞʘʡʥʦʩʪʽ. ʊʘʢʦʞ ʾʾ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ: ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʦʨʛʘʥʽʯʥʦʛʦ ʜʦʙʨʠʚʘ ʤʝʪʦʜʦʤ 

ʢʦʤʧʦʩʪʫʚʘʥʥʷ ʦʩʘʜʫ ʩʪʽʯʥʠʭ ʚʦʜ ʪʘ ʛʥʦʶ ɺʈʍ, ʚʦʥʘ ʤʘʻ ʥʝʡʪʨʘʣʴʥʠʡ 

ʨʅ ʽ ʪʦʤʫ ʥʝ ʧʽʜʢʠʩʣʶʻ ʨ̌ʫʥʪ; ʜʣ̫  ʟʘʧʦʙʽʛʘʥʥʷ ʝʨʦʟʽʾ ʚ ʛʽʨʩʴʢʠʭ 

ʨʘʡʦʥʘʭ ʪʘ ʩʪʚʦʨʝʥʥʷ ʙʫʬʝʨʥʦʾ ʟʦʥʠ ʤʽʞ ʣʽʩʦʤ ʽ ʧʦʣʝʤ, ʷʢʘ ʙʫʜʝ 

ʩʧʨʠʷʪʠ ʧʦʣʽʧʰʝʥʥ ʁ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 
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ʩʝʨʝʜʦʚʠʱʘ ï ʨʦʟʚʠʪʢʫ ʙʽʦʨʽʟʥʦʤʘʥʪ̔ʪʷ ʧʪʘʭʽʚ, ʪʚʘʨʠʥ ʪʘ ʢʦʤʘʭ [213, 

219].  

ɺʠʨʦʱʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʢʫʣʴʪʫʨ ʟ ʚʠʩʦʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 

ʙʽʦʤʘʩʠ ʟʘʙʝʟʧʝʯʫʻ ʟʥʘʯʥʝ ʥʘʜʭʦʜʞʝʥʥʷ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʫ ˇʨʫʥʪ ʟ 

ʢʦʨʝʥʝʚʠʤʠ ʪʘ ʧʽʩʣʷʞʥʠʚʥʠʤʠ ʨʝʰʪʢʘʤʠ. ʎʝ ʩʧʨʠʷʻ ʥʘʛʨʦʤʘʜʞʝʥʥʶ 

ʛʫʤʫʩʥʠʭ ʩʧʦʣʫʢ ʫ ʧʨʦʬʽʣʽ ˇʨʫʥʪʫ. ɯʥʰʦʶ ʧʝʨʝʚʘʛʦʶ ʚʠʨʦʱʫʚʘʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʢʫʣʴʪʫʨ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʚʧʨʦʜʦʚʞ 

ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ, ʱʦ ʩʧʨʠʷʻ ʩʪʘʙʽʣʽʟʘʮʽʾ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ˇʨʫʥʪʦʚʦʾ 

ʤʽʢʨʦʬʣʦʨʠ, ʧʝʨʝʙʽʛʫ ˇʨʫʥʪʦʬʦʨʤʫʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʐʠʨʦʢʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʦʩʣʠʥ ʨʦʜʫ Miscanthus ʫ ʢʫʣʴʪʫʨʫ 

ʟʝʤʣʝʨʦʙʩʪʚʘ ʩʧʨʠʷʪʠʤʝ ʥʝ ʣʠʰʝ ʦʪʨʠʤʘʥʥʶ ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʽʾ ʟ 

ʙʽʦʤʘʩʠ, ʘʣʝ ʡ ʧʦʣʽʧʰʝʥʥʶ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʘʛʨʦʣʘʥʜʰʘʬʪʽʚ 

ʋʢʨʘʾʥʠ [11, 38, 39, 88, 102, 103, 19].  

ʈʦʟʚʠʪʦʢ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʟʤʝʥʰʠʪʴ ʟʘʣʝʞʥʽʩʪʴ 

ʋʢʨʘʾʥʠ ʚʽʜ ʽʤʧʦʨʪʦʚʘʥʠʭ ʝʥʝʨʛʦʥʦʩʽʾʚ, ʧʽʜʚʠʱʠʪʴ ʾʾ ʝʥʝʨʛʝʪʠʯʥʫ 

ʙʝʟʧʝʢʫ ʟʘʚʜʷʢʠ ʦʨʛʘʥʽʟʘʮʽʾ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷ ʥʘ ʙʘʟʽ ʤʽʩʮʝʚʠʭ 

ʚʽʜʥʦʚʣʶʚʘʣʥɹʠʭ ʨʝʩʫʨʩʽʚ, ʩʪʚʦʨʠʪʴ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʥʦʚʠʭ ʨʦʙʦʯʠʭ 

ʤʽʩʮʴ (ʧʝʨʝʚʘʞʥʦ ʚ ʩʽʣʴʩʴʢʠʭ ʨʘʡʦʥʘʭ), ʟʨʦʙʠʪʴ ʚʝʣʠʢʠʡ ʚʢʣʘʜ ʫ 

ʧʦʣʽʧʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʢʨʘʾʥʽ. 
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ȶȴȭȪȝȱ 2 
ȧȴȸȦȳȝȽȳȦ ȻȦȶȦȰȸȫȶȮȷȸȮȰȦ ȶȴȷȱȮȳ ȶȴȪȹ 

ȲȝȷȰȦȳȸȹȷ 

ʈʽʜ ɺʽʷʣʴʥʠʢ ʘʙʦ ʄʽʩʢʘʥʪʫʩ (Miscanthus Anderss), ʟʛʽʜʥʦ ʟ 

ʙʦʪʘʥʽʯʥʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ, ʥʘʣʝʞʠʪʴ ʜʦ: 

ɺʽʜʜʽʣʫ ï ʇʦʢʨʠʪʦʥʘʩʽʥʥʽ (Angiospermae) 

ʂʣʘʩʫ ï ʆʜʥʦʜʦʣʴʥʽ (Monocotyledonae) 

ʇʦʨʷʜʢʫ ï ʃʫʩʢʦʮʚʽʪʽ (Glumiflorae) 

ʈʦʜʠʥʠ ï ɿʣʘʢʦʚʽ (Gramineae) ʘʙʦ ʊʦʥʢʦʥʦʛʦʚʽ (Poaceae) 

ʇʽʜʨʦʜʠʥʠ ï ʇʨʦʩʦʚʽ (Panicoideae) 

ʊʨʠʙʠ ï ʉʦʨʛʦʚʽ (Andropagoneae Dum) 

ʇʨʝʜʩʪʘʚʥʠʢʠ ʪʨʠʙʠ Andropogoneae ʧʦʰʠʨʝʥʽ ʫ ʪʨʦʧʽʯʥʠʭ ʽ 

ʧʦʤʽʨʥʠʭ ʨʝʛʽʦʥʘʭ ï ʫ ɿʘʭʽʜʥʽʡ ɸʬʨʠʮʽ, ɯʥʜʽʾ, ɸʚʩʪʨʘʣʽʾ ʽ ʇʽʚʜʝʥʥʽʡ 

ɸʤʝʨʠʮʽ. ɼʝʷʢʽ ʟ ʥʠʭ, ʟʦʢʨʝʤʘ ʢʫʢʫʨʫʜʟʫ, ʮʫʢʨʦʚʫ ʪʨʦʩʪʠʥʫ, 

ʤʽʩʢʘʥʪʫʩ ʪʘ ʩʦʨʛʦ, ʚʽʜʥʦʩʷʪʴ ʜʦ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʭ ʬʦʪʦʩʠʥʪʝʟʫʶʯʠʭ 

ʨʦʩʣʠʥ ʟʝʤʥʦʾ ʢʫʣʽ. 

ʂʨʽʤ ʨʦʜʫ Miscanthus ʜʦ ʪʨʠʙʠ ʉʦʨʛʦʚʽ ʚʭʦʜʷʪʴ ʈʦʜʠ: 

Andropogon, Bothriochloa, Chrysopogon, Coix, Dianthium, Saccharum, 

Schizachyrium, Zea, Sorghum, Sorghatrum, Tripsacum, Heteropogon 

Trachypogon, Imperata ʪʘ Themeda [121, 114, 167, 194, 33, 120]. 

2.1. Ȳɔɖɚɔɑɔɉɫɥ ɖɔɗɑɎɓ ɖɔɊə Miscanthus 

ʄʽʩʢʘʥʪʫʩ ï ʙʘʛʘʪʦʨʽʯʥʘ ʢʫʱʠʩʪʘ ʪʨʘʚôʷʥʠʩʪʘ ʨʦʩʣʠʥʘ ʉ4 ʪʠʧʫ 

ʬʦʪʦʩʠʥʪʝʟʫ (ʨʠʩ. 4). ʋ ʧʨʦʮʝʩʽ ʝʚʦʣʶʮʽʾ, ʧʨʠʨʦʜʥʦʛʦ ʽ ʰʪʫʯʥʦʛʦ 

ʚʽʜʙʦʨʽʚ ʥʘ ʬʦʥʽ ʨʽʟʥʠʭ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʚʠʥʠʢʣʘ ʚʝʣʠʢʘ 

ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʬʦʨʤ ʮʽʻʾ ʢʫʣʴʪʫʨʠ. [93].  

ɺʠʩʦʪʘ ʧʘʛʦʥʽʚ ʨʦʩʣʠʥ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 1,5 ʜʦ 5,0 ʤ. ʈʦʩʣʠʥʠ 

ʦʜʥʦʜʦʤʥʽ, ʢʦʨʦʪʢʦʛʦ ʜʥʷ ʚʝʛʝʪʘʮʽʾ, ʪʦʤʫ ʮʚʽʪʫʪʴ ʟ ʢʽʥʮʷ ʩʝʨʧʥʷ ʜʦ 

ʧʦʯʘʪʢʫ ʞʦʚʪʥʷ. ʋʩʽ ʚʠʜʠ ʤʽʩʢʘʥʪʫʩʫ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʩʚʽʪʣʦʣʶʙʥʠʭ 

ʨʦʩʣʠʥ. 

ʂʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʫ ʤʽʩʢʘʥʪʫʩʫ ʤʠʯʢʫʚʘʪʘ. ɺʦʥʘ ʥʝ ʤʘʻ 

ʛʦʣʦʚʥʦʛʦ ʩʪʨʠʞʥʝʚʦʛʦ ʢʦʨʝʥʷ ʽ ʨʦʟʛʘʣʫʞʫʻʪʴʩʷ ʜʦʩʠʪʴ ʨʽʚʥʦʤʽʨʥʦ. 

ʂʦʨʝʥʽ ʨʦʟʚʠʚʘʪʁʴʩʷ ʚʽʜ ʢʦʨʝʥʝʚʠʱ (ʚʠʜʦʟʤʽʥʝʥʠʭ ʧʘʛʦʥʽʚ). ɿʘʣʝʞʥʦ 

ʚʽʜ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ ʢʦʨʝʥʽ ʧʨʦʥʠʢʘʶʪʴ ʥʘ ʛʣʠʙʠʥʫ 100é250 ʩʤ ʽ 

ʙʽʣʴʰʝ. 
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ʅʘʡʙʽʣʴʰ ʛʣʠʙʦʢʝ ʾʭ ʧʨʦʥʠʢʥʝʥʥʷ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʣʝʛʢʠʭ ˇʨʫʥʪʘʭ (ʜʦ 

3 ʤ). ʆʩʥʦʚʥʘ ʤʘʩʘ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ 

ʟʦʩʝʨʝʜʞʝʥʘ ʚ ʰʘʨʽ ˇʨʫʥʪʫ ʜʦ 15 ʩʤ 

(70%). ʊʘʢʘ ʢʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʩʧʨʠʷʻ 

ʽʥʪʝʥʩʠʚʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʝʣʝʤʝʥʪʽʚ 

ʞʠʚʣʝʥʥʷ ʽ ʚʦʜʠ [141].  

ʂʦʨʝʥʝʚʠʱʝ ʤʽʩʢʘʥʪʫʩʫ ˈ ʮʝ ʪʦʥʢʽ 

ʘʙʦ ʪʦʚʩʪʽ ʧʘʛʦʥʠ ʟʘʚʜʦʚʞʢʠ ʜʦ 20 ʩʤ ʽ ʚ 

ʜʽʘʤʝʪʨʽ 1é2 ʩʤ [8].  

ʅʘ ʢʦʞʥʦʤʫ ʟ ʥʠʭ ʟʥʘʭʦʜʠʪʴʩʷ 

ʚʝʨʭʽʚʢʦʚʘ ʙʨʫʥʴʢʘ, ʘ ʥʘ ʚʫʟʣʘʭ ï 

ʨʝʜʫʢʦʚʘʥʽ ʣʠʩʪʢʠ. ɺ ʾʭ ʧʘʟʫʭʘʭ 

ʨʦʟʤʽʱʝʥʽ ʙʨʫʥʴʢʠ, ʟ ʷʢʠʭ ʫʪʚʦʨʶʶʪʴʩʷ 

ʥʘʜʟʝʤʥʽ ʧʘʛʦʥʠ ʪʘ ʢʦʨʝʥʽ (ʨʠʩ. 5). ʋ 

ʨʦʩʣʠʥ ʤʽʩʢʘʥʪʫʩʫ ʩʠʤʧʦʜʽʘʣʴʥʝ 

ʨʦʟʛʘʣʫʞʝʥʥʷ ʢʦʨʝʥʝʚʠʱʘ. 

ʉʪʝʙʣʦ. ʉʪʝʙʣʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʽʥʰʠʭ ʟʣʘʢʦʚʠʭ ʢʫʣʴʪʫʨ, ʯʘʩʪʢʦʚʦ ʘʙʦ 

ʧʦʚʥʽʩʪʶ ʟʘʧʦʚʥʝʥʝ ʙʽʣʦʶ ʤôʷʢʦʶ 

ʩʝʨʮʝʚʠʥʦʶ, ʟʘ ʬʦʨʤʦʶ ʚʦʥʦ 

ʮʠʣʽʥʜʨʠʯʥʝ ʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʢʨʝʤʠʭ 

ʯʘʩʪʦʢ ï ʤʽʞʚʫʟʣʽʚ, ʷʢʽ ʚʽʜʦʢʨʝʤʣʶʶʪʴʩʷ 

ʦʜʥʝ ʚʽʜ ʦʜʥʦʛʦ ʚʫʟʣʘʤʠ. 

 

ʈʠʩ. 4. ʈʦʩʣʠʥʘ 

ʤʽʩʢʘʥʪʫʩʫ  

ʛʽʛʘʥʪʩʴʢʦʛʦ 
 

ʄʽʞʚʫʟʣʷ ʙʽʣʷ ʦʩʥʦʚʠ ʩʪʝʙʣʘ ʜʫʞʝ ʢʦʨʦʪʢʽ, ʘ ʫ ʚʝʨʭʥʽʡ ʡʦʛʦ 

ʯʘʩʪʠʥʽ ʜʦʩʷʛʘʶʪʴ ʟʥʘʯʥʦʾ ʜʦʚʞʠʥʠ ʟʘ ʨʘʭʫʥʦʢ ʧʦʜʽʣʫ ʽʥʪʝʨʢʘʣʷʨʥʦʾ 

ʤʝʨʠʩʪʝʤʠ [18]. 

ʉʪʝʙʣʦ ʚ ʤʽʩʢʘʥʪʫʩʫ ʜʫʞʝ ʤʽʮʥʝ, ʟ ʚʦʣʦʩʢʘʤʠ ʘʙʦ ʙʝʟ ʥʠʭ, ʟ 

ʚʫʟʣʘʤʠ. ɿʘʙʘʨʚʣʝʥʥʷ ʦʜʥʦʨʽʜʥʝ. ɼʽʘʤʝʪʨ ʩʪʝʙʣʘ ʙʣʠʟʴʢʦ 10 ʤʤ [162]. 

ɿʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ ʚʠʩʦʪʘ ʩʪʝʙʣʘ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʴ ʫ 

ʤʝʞʘʭ 1,5é4,0 ʤ ʫ ɭʚʨʦʧʽ ʪʘ ʚʽʜ 3,0 ʜʦ 5,0 ʤ ʫ ʇʽʚʜʝʥʥʦ-ʉʭʽʜʥʽʡ ɸʟʽʾ. 

ɺʠʩʦʪʘ ʨʦʩʣʠʥ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʽʣʴʢʽʩʪʶ ʤʽʞʚʫʟʣʽʚ (ʜʦ 20 ʰʪ.) ʪʘ ʾʭ 

ʜʦʚʞʠʥʦʶ [4, 154]. 

ʃʠʩʪʢʠ. ʇʽʩʣʷ ʧʦʷʚʠ ʩʭʦʜʽʚ ʫ ʨʦʩʣʠʥ ʤʽʩʢʘʥʪʫʩʫ ʦʜʠʥ ʟʘ ʦʜʥʠʤ 

ʧʦʯʠʥʘʶʪʴ ʨʦʟʚʠʚʘʪʠʩʷ ʣʠʩʪʢʠ, ʷʢʠʭ ʥʘ ʦʜʥʦʤʫ ʧʘʛʦʥʽ ʬʦʨʤʫʻʪʴʩʷ ʜʦ 

16ï20 ʰʪ. ɺʦʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʣʽʥʽʡʥʦʶ ʘʙʦ ʣʘʥʮʝʪʥʦ-ʣʽʥʽʡʥʦʶ 

ʬʦʨʤʦʶ ʽʟ ʟʘʟʫʙʨʝʥʥʷʤ ʚʟʜʦʚʞ ʢʨʘʾʚ ʪʘ ʧʘʨʘʣʝʣʴʥʠʤ ʞʠʣʢʫʚʘʥʥʷʤ, 

ʜʫʞʝ ʞʦʨʩʪʢʽ. ʈʦʟʤʽʱʝʥʥʷ ʾʭ ʥʘ ʩʪʝʙʣʽ ʩʧʽʨʘʣʴʥʝ.  
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ʈʠʩ. 5. ʂʦʨʝʥʝʚʠʱʝ 

ʤʽʩʢʘʥʪʫʩʫ 

ʛʽʛʘʥʪʩʴʢʦʛʦ  

ɼʦʚʞʠʥʘ ʣʠʩʪʢʘ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 0,5 ʜʦ 1,0 ʤ, ʰʠʨʠʥʘ ï ʚʽʜ 0,8 ʜʦ 

3,2 ʩʤ. ʅʘ ʨʦʩʣʠʥʽ ʣʠʩʪʢʠ ʫʪʨʠʤʫʶʪʴʩʷ ʜʫʞʝ ʜʦʚʛʦ, ʚʝʨʭʥʽ ʣʠʩʪʢʠ 

ʤʦʞʫʪʴ ʟʙʝʨʽʛʘʪʠʩʷ ʥʘʚʽʪʴ ʜʦ ʩʝʨʝʜʠʥʠ ʟʠʤʠ. 

ʉʫʮʚʽʪʪʷ. ʆʩʪʘʥʥʻ ʤʽʞʚʫʟʣʷ ʩʪʝʙʣʘ ʫʪʚʦʨʶʻ ʢʦʤʧʘʢʪʥʫ 

ʢʦʣʦʩʦʧʦʜʽʙʥʫ ʚʦʣʦʪʴ, ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʮʝʥʪʨʘʣʴʥʦʾ ʦʩʽ ʡ ʙʽʯʥʠʭ 

ʛʽʣʦʯʦʢ ʟ ʢʦʣʦʩʢʘʤʠ (ʨʠʩ. 6). 

 

ɺʦʣʦʪʴ ʙʽʣʘ ʘʙʦ ʨʦʞʝʚʦ-ʩʨʽʙʣʷʩʪʘ, 

ʩʣʘʙʦ ʨʦʟʚʠʥʫʪʘ, ʜʦʚʛʦ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘ 

ʨʦʩʣʠʥʽ. ɺʦʣʦʪʽ ʙʽʣʴʰ ʘʙʦ ʤʝʥʰ 

ʚʽʷʣʦʧʦʜʽʙʥʽ (ʟ ʜʦʚʛʠʤʠ ʙʽʯʥʠʤʠ 

ʛʽʣʦʯʢʘʤʠ ʽ ʜʫʞʝ ʚʢʦʨʦʯʝʥʦʶ 

ʮʝʥʪʨʘʣʴʥʦʶ ʚʽʩʩʶ), ʚ ʩʝʨʝʜʥʴʦʤʫ 

10é30 ʩʤ ʟʘʚʜʦʚʞʢʠ ʪʘ ʚʽʜ 7 ʜʦ 10 ʩʤ 

ʟʘʚʰʠʨʰʢʠ.  

ɿʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʦʚʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ, 

ʨʦʟʤʽʨ ʚʦʣʦʪʽ ʪʘ ʾʾ ʙʫʜʦʚʘ ʤʦʞʝ ʜʝʱʦ 

ʚʽʜʨʽʟʥʷʪʠʩʷ. ʂʦʣʦʩʢʠ 0,3-0,7 ʩʤ 

ʟʘʚʜʦʚʞʢʠ, ʟ ʦʜʥʽʻʶ ʜʦʩʠʪʴ 

ʨʦʟʚʠʥʝʥʦʶ ʢʚʽʪʢʦʶ, ʦʪʦʯʝʥʽ ʜʦʚʛʠʤʠ 

ʰʦʚʢʦʚʠʩʪʠʤʠ ʚʦʣʦʩʢʘʤʠ, ʷʢʽ 

ʚʜ̔ʭʦʜʷʪʴ ʚʽʜ ʾʭ ʦʩʥʦʚ ʽ ʟʽ ʩʧʠʥʢʠ 

ʢʦʣʦʩʢʦʚʠʭ ʣʫʩʦʢ. ʅʠʞʥʽ ʢʚʽʪʢʦʚʽ 

ʣʫʩʢʠ ʟ ʢʦʣʽʥʯʘʩʪʦ-ʚʠʛʥʫʪʦʶ ʦʩʪʶ ʜʦ 

1,5 ʩʤ ʟʘʚʜʦʚʞʢʠ, ʧʣʽʚʯʘʩʪʽ, ʙʝʟ ʦʩʪʶʢʘ 

ʘʙʦ ʟ ʥʠʤ [121].  

 

ʈʠʩ. 6. ɺʦʣʦʪʴ ʤʽʩʢʘʥʪʫʩʫ 

ʛʽʛʘʥʪʩʴʢʦʛʦ ʧʽʜ ʯʘʩ 

ʮʚʽʪʽʥʥʷ 
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ʂʦʞʥʘ ʢʚʽʪʢʘ ʪʠʧʦʚʘ ʜʣʷ ʦʜʥʦʜʦʣʴʥʠʭ, ʫʪʚʦʨʶʻʪʴʩʷ ʥʘ ʦʩʽ 

ʢʦʣʦʩʢʘ ʚ ʧʘʟʫʩʽ ʧʨʠʢʚʽʪʥʠʢʘ ï ʟʦʚʥʽʰʥʴʦʾ ʢʚʽʪʢʦʚʦʾ ʣʫʩʦʯʢʠ. ʂʚʽʪʢʠ 

ʜʨʽʙʥʽ, ʥʝʧʦʢʘʟʥʽ, ʜʚʦʩʪʘʪʝʚʽ. ʊʠʯʠʥʦʢ ʜʚʽ ʘʙʦ ʦʜʥʘ. ɻʽʥʝʮʝʡ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʧʣʦʜʦʣʠʩʪʢʽʚ. 

ʎʚʪ̔ʽʥʥʷ. ʄʽʩʢʘʥʪʫʩ ʻ ʧʝʨʝʭʨʝʩʥʦ- ʪʘ ʚʽʪʨʦʟʘʧʠʣʴʥʦʶ 

ʨʦʩʣʠʥʦʶ. ʌʽʟʽʦʣʦʛʽʯʥʽ ʪʘ ʤʦʨʬʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʮʚʽʪʽʥʥʷ 

ʦʙʫʤʦʚʣʶʶʪʴ ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʠʣʢʫ. ɺʩʪʘʥʦʚʣʝʥʦ ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ ʛʝʥʝʪʠʯʥʦʛʦ ʢʦʥʪʨʦʣʶ ʩʘʤʦʩʪʝʨʠʣʴʥʦʩʪʽ [174, 148]. 

ʉʘʤʦʥʝʩʫʤʽʩʥʽʩʪʴ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʩʦʢʦʾ ʛʝʪʝʨʦʟʠʛʦʪʥʦʩʪʽ ʪʘ 

ʤʦʞʣʠʚʦʩʪʽ ʦʪʨʠʤʘʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʤʽʞʚʠʜʦʚʠʭ ʛʽʙʨʠʜʽʚ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʽʞʚʠʜʦʚʽ ʛʽʙʨʠʜʠ ʻ ʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʠʤʠ, ʥʽʞ 

ʙʘʪʴʢʽʚʩʴʢʽ ʚʠʜʠ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʷʚʠʱʝʤ ʛʝʪʝʨʦʟʠʩʫ [173, 209]. 

2.2. ȸɆɐɗɔɓɔɒɫɥ ɖɔɊə Miscanthus  

ʈʽʜ ʄʽʩʢʘʥʪʫʩ ʚʧʝʨʰʝ ʙʫʚ ʦʧʠʩʘʥʠʡ ʅʽʣʴʩʦʤ ɸʥʜʝʨʩʦʥʦʤ ʚ 1885 

ʨʦʮʽ. ʅʘʟʚʘ ʨʦʜʫ ʧʦʭʦʜʠʪʴ ʚʽʜ ʛʨʝʮʴʢʠʭ ʩʣʽʚ çmischosè ï ʥʽʞʢʘ ʪʘ 

çanthosè ï ʢʚʽʪʢʘ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʦʩʦʙʣʠʚʝ ʧʨʠʢʨʽʧʣʝʥʥʷ ʢʦʣʦʩʢʽʚ. ʇʨʦʪʝ 

ʚ ʣʽʪʝʨʘʪʫʨʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʡ ʽʥʰʽ ʥʘʟʚʠ, ʪʘʢʽ ʷʢ: ʚʽʷʣʴʥʠʢ, ʢʠʪʘʡʩʴʢʘ 

ʩʨʽʙʥʘ ʪʨʘʚʘ ʪʦʱʦ [135]. ʋ ʘʥʛʣʦʤʦʚʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʡʦʛʦ ʟʘʩʣʫʞʝʥʦ 

ʥʘʟʠʚʘʶʪʴ elephant grass (ʩʣʦʥʦʚʘ ʪʨʘʚʘ) [123]. 

ʊʘʢʩʦʥʦʤʽʷ ʨʦʜʫ Miscanthus ʚʧʝʨʰʝ ʙʫʣʘ ʦʧʠʩʘʥʘ M. Honda ʪʘ 

Y. Keng ʚ 30-ʭ ʨʦʢʘʭ 20 ʩʪ. [182, 194, 126, 148]. ɹʫʣʦ ʚʠʜʽʣʝʥʦ 17 

ʚʠʜʽʚ, ʦʙôʻʜʥʘʥʠʭ ʫ 4 ʩʝʢʮʽʾ: Triarrhena (M. giganteus, 

ʄ. sacchariflorus), Eumiscanthus (ʄ. sinensis, M. condensatus, 

M. floridulus), Kariyasua (4 ʝʥʜʝʤʽʯʥʠʭ ʜʣʷ ʗʧʦʥʽʾ ʚʠʜʽʚ), Diandra (5 

ʚʠʜʽʚ ʂʠʪʘʶ, ʊʠʙʝʪʫ ʪʘ ʅʝʧʘʣʫ), ʽʥʰʽ 3 ʚʠʜʠ ï ʝʥʜʝʤʽʢʠ ʂʠʪʘʶ, 

ʊʠʙʝʪʫ ʪʘ ʅʝʧʘʣʫ [126, 148]. 

ɺ ʣʽʪʝʨʘʪʫʨʽ 70-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʟʛʘʜʫʻʪʴʩʷ ʧʨʦ 

ʽʩʥʫʚʘʥʥʷ 40 ʚʠʜʽʚ ʤʽʩʢʘʥʪʫʩʫ [206, 20]. ɺ 1992 ʨʦʮʽ L. Watson ʽ 

M. Dallwitz ʚʠʜʽʣʠʣʠ 20 ʚʠʜʽʚ ʨʦʜʫ ʪʘ ʨʷʜ ʤʽʞʨʦʜʦʚʠʭ ʛʽʙʨʠʜʽʚ ʟ 

ʮʫʢʨʦʚʦʶ ʪʨʦʩʪʠʥʦʶ [244]. Hodkinson ʽ ʩʧʽʚʘʚʪʦʨʠ ʦʧʫʙʣʽʢʫʚʘʣʠ ʦʛʣʷʜ 

ʨʝʟʫʣʴʪʘʪʽʚ ʦʩʥʦʚʥʠʭ ʩʠʩʪʝʤʘʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʢʣʶʯʽ 

ʜʦ 12 ʚʠʜʽʚ ʽ ʾʭ ʤʦʣʝʢʫʣʷʨʥʽ ʟʚôʷʟʢʠ [178]. 

ɺʩʝ ʮʝ ʚʢʘʟʫʻ ʥʘ ʟʥʘʯʥʽ ʧʨʦʙʣʝʤʠ ʦʙôʻʢʪʠʚʥʦʛʦ ʧʦʜʽʣʫ ʨʦʩʣʠʥ 

ʨʦʜʫ ʥʘ ʪʘʢʩʦʥʠ ʚʠʜʦʚʦʛʦ ʨʽʚʥʷ. ʅʘ ʧʝʨʰʠʭ ʝʪʘʧʘʭ ʪʘʢʩʦʥʦʤʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʨʦʜʫ Miscanthus ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʤʦʨʬʦʣʦʛʽʯʥʽ ʪʘ 

ʘʥʘʪʦʤʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʣʠʩʪʢʽʚ. ɿʦʢʨʝʤʘ Y. Lee [199] ʚʠʜʽʣʠʚ ʪʨʠ ʪʠʧʠ 

ʣʠʩʪʢʽʚ: sinensis, sachariflorus ʪʘ floridulus. ɻʝʥʦʪʠʧʠ ʟ ʰʠʨʦʢʠʤʠ 

ʣʠʩʪʢʘʤʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʢʦʨʤʦʚʽ ʪʨʘʚʠ ʥʘ ʥʘʧʽʚʧʨʠʨʦʜʥʠʭ ʣʫʢʘʭ 
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ʂʦʨʝʾ, ʗʧʦʥʽʾ ʪʘ ʊʘʡʚʘʥʶ. ɺ ʷʢʦʩʪʽ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʦʟʥʘʢ ʚʠʜʽʚ Y. Lee 

ʟʘʧʨʦʧʦʥʫʚʘʚ ʙʫʜʦʚʫ ʢʦʣʦʩʢʽʚ, ʷʢʘ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʪʘʢʩʦʥʦʤʽʯʥʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʨʦʜʫ. ʆʜʥʘʢ ʮʝ ʥʝ ʚʠʨʽʰʠʣʦ ʧʨʦʙʣʝʤʫ, 

ʦʩʢʽʣʴʢʠ ʚʠʜʠ ʤʽʩʢʘʥʪʫʩʫ ʣʝʛʢʦ ʫʪʚʦʨʶʶʪʴ ʤʽʞʚʠʜʦʚʽ ʛʽʙʨʠʜʠ, ʱʦ 

ʩʪʚʦʨʶʻ ʜʦʜʘʪʢʦʚʽ ʩʢʣʘʜʥʦʩʪʽ ʧʨʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʠʜʽʚ ʽ ʬʦʨʤ. 

ɺʠʟʥʘʯʝʥʥʷ ʭʨʦʤʦʩʦʤʥʠʭ ʯʠʩʝʣ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʮʴʦʛʦ ʨʦʜʫ ʥʝ ʩʧʨʦʱʫʻ 

ʩʠʪʫʘʮʽʾ: 4 ʚʠʜʠ ʽʟ 14 ʚʠʚʯʝʥʠʭ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʘʥʽʟʦʧʣʦʾʜʥʽ ʧʦʧʫʣʷʮʽʾ 

(ʩʫʤʽʰ ʨʦʩʣʠʥ ʨʽʟʥʦʾ ʧʣʦʾʜʥʦʩʪʽ ʚʽʜ ʜʠʧʣʦʾʜʽʚ ï 38 ʭʨʦʤʦʩʦʤ ʜʦ 

ʛʝʢʩʘʧʣʦʾʜʽʚ ï 114 ʭʨʦʤʦʩʦʤ). ʋ ʥʠʭ ʟʘʬʽʢʩʦʚʘʥʦ ʨʽʟʥʫ ʢʽʣʴʢʽʩʪʴ 

ʭʨʦʤʦʩʦʤ ʚ ʩʦʤʘʪʠʯʥʠʭ ʢʣʽʪʠʥʘʭ. ʊʘʢ, ʫ ʄ. sinensis: 35, 36, 38, 40, 41, 

42, 57 ʭʨʦʤʦʩʦʤ [123], ʄ. sacchariflorus ï 38, 57, 76, 95, M. giganteus ï 

57,58, M. condensatus ï 36, 38, 57, M. floridulus ï 38,57, ʄ. sinensis var. 

purpurescens ï 40 ʭʨʦʤʦʩʦʤ. ɼʣʷ M. oligostachyus ʚʠʟʥʘʯʝʥʦ 38 

ʭʨʦʤʦʩʦʤ, ʜʣʷ M. intermedius ï 76, 114, M. tinctorius ï 38, 76-78, 103-

109 ʭʨʦʤʦʩʦʤ. ʋ ʚʠʜʽʚ M. nepalensis, M. nupidens, M. rufipilus 2n = 40, ʫ 

M. transmorrisonensis ʪʘ M. pycnocephalus 2n = 38 [148].  

ʋ ʩʢʣʘʜʝʥʽʡ ʥʘ ʦʩʥʦʚʽ ʥʦʚʽʪʥʽʭ ʤʝʪʦʜʽʚ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʠʜʽʚ 

ʤʽʩʢʘʥʪʫʩʫ ʤʽʞʥʘʨʦʜʥʽʡ ʙʘʟʽ ʜʘʥʠʭ çThe Plant Listè ʥʘʚʝʜʝʥʦ 22 ʚʠʜʠ 

ʨʦʜʫ Miscanthus [240]. ʉʝʨʝʜ ʥʠʭ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʻ:  
 

¶ M. floridulus (Labill.) Warb.  

¶ M. intermedius (Honda) Honda  

¶ M. longiberbis Nakai  

¶ M. lutarioparius 

¶ M. oligostachyus Stapf. 

¶ M. paniculatus (B. S. Sun) Renvoize & S. L. Chen  

¶ M. sacchariflorus (Maxim.) Hack.  

¶ M. sinensis Anderss.  

¶ M. tinctorius (Steud.) Hack.  

¶ M. transmorrisonensis Hayata  

¶ M. giganteus J.M. Greef & Deuter ex Hodkinson and Renvoize 

¶ M. sinensis ssp. condensatus (Hackel) T. Koyama.  

¶ M. kanehirae Honda, [162, 153, 205]. 
 

ʊʘʢʝ ʟʥʘʯʥʝ ʛʝʥʝʪʠʯʥʝ ʨʦʟʤʘʾʪʪʷ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʦʩʪʽ 

ʛʽʙʨʠʜʠʟʘʮʽʾ ʪʘ ʧʦʣʽʧʰʝʥʥʷ ʛʝʥʦʬʦʥʜʫ ʢʫʣʴʪʠʚʦʚʘʥʠʭ ʬʦʨʤ 

ʤʽʩʢʘʥʪʫʩʫ [177, 176, 179]. ʋ ʥʴʦʤʫ ʧʦʻʜʥʘʥʽ ʚʠʩʦʢʽ ʙʽʦʣʦʛʽʯʥʽ, 

ʝʢʦʣʦʛʽʯʥʽ, ʝʢʦʥʦʤʽʯʥʽ, ʛʦʩʧʦʜʘʨʩʴʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʜʦ ʷʢʠʭ 

ʚʽʜʥʦʩʷʪʴ: ʰʚʠʜʢʠʡ ʨʽʩʪ, ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʙʽʦʤʘʩʠ, ʩʪʽʡʢʽʩʪʴ ʜʦ 

ʭʚʦʨʦʙ, ʘʜʘʧʪʠʚʥʽʩʪʴ ʜʦ ʨʽʟʥʠʭ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʪʦʱʦ. 
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2.3. ȵɖɎɖɔɊɓɎɏ ɆɖɋɆɑ ɖɔɗɑɎɓ ɖɔɊə Miscanthus  

ɼʦ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʪʘ ʜʝʢʦʨʘʪʠʚʥʠʭ ʨʦʩʣʠʥ 

ʨʦʜʫ Miscanthus ʚʽʜʥʦʩʷʪʴ Miscanthus sinensis ï ʤʽʩʢʘʥʪʫʩ 

ʢʠʪʘʡʩʴʢʠʡ ï ʨʦʩʣʠʥʘ ʚʠʩʦʪʦʶ 2,0ï3,5 ʤ ʟ ʢʦʨʦʪʢʠʤʠ ʨʠʟʦʤʦʨʬʘʤʠ. 

ʇʦʧʫʣʷʮʽʾ ʘʥʽʟʦʧʣʦʾʜʥʽ. ʏʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʜʠʧʣʦʾʜʥʽ ʨʦʩʣʠʥʠ ʟ 

ʢʽʣʴʢʽʩʪʶ ʭʨʦʤʦʩʦʤ 38. ɹʘʪʴʢʽʚʱʠʥʦʶ ʤʽʩʢʘʥʪʫʩʫ ʢʠʪʘʡʩʴʢʦʛʦ ʻ 

ʉʭʽʜʥʠʡ ʂʠʪʘʡ, ʂʦʨʝʷ, ʗʧʦʥʽʷ, ʊʘʡʚʘʥʴ, ʄʘʥʴʯʞʫʨʽʷ, ʊʘʾʣʘʥʜ, 

ɯʥʜʦʢʠʪʘʡ ʽ ʇʦʣʽʥʝʟʽʷ [203] (ʨʠʩ. 7). 

 
 

ʈʠʩ. 7. ʇʨʠʨʦʜʥʽ ʘʨʝʘʣʠ ʨʦʩʣʠʥ ʨʦʜʫ Miscanthus 
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ʈʦʩʣʠʥʠ ʤʽʩʢʘʥʪʫʩʫ ʢʠʪʘʡʩʴʢʦʛʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʘ ʚʽʜʢʨʠʪʠʭ, 

ʙʽʣʴʰ ʘʙʦ ʤʝʥʰ ʩʫʭʠʭ ʪʨʘʚôʷʥʠʩʪʠʭ ʩʭʠʣʘʭ, ʩʝʨʝʜ ʢʫʱʽʚ, ʥʘ ʣʽʩʦʚʠʭ 

ʛʘʣʷʚʠʥʘʭ ʥʠʞʥʴʦʛʦ ʛʽʨʩʴʢʦʛʦ ʧʦʷʩʫ ʥʘ ʧʽʚʜʥʽ ʇʨʠʤʦʨʩʴʢʦʛʦ ʢʨʘʶ 

ʈʦʩʽʾ, ʂʦʨʝʾ ʪʘ ʗʧʦʥʽʾ. ʄʽʩʢʘʥʪʫʩ ʢʠʪʘʡʩʴʢʠʡ ʟʨʦʩʪʘʻ ʚ ʨʘʡʦʥʘʭ ʟ 

ʩʫʙʘʨʢʪʠʯʥʠʤ, ʧʨʦʭʦʣʦʜʥʦ-ʧʦʤʽʨʥʠʤ ʽ ʧʦʤʽʨʥʦ-ʪʝʧʣʠʤ ʢʣʽʤʘʪʦʤ 

[121, 237]. 

ʋ ʩʫʙʪʨʦʧʽʯʥʽʡ ɸʟʽʾ ʤʽʩʢʘʥʪʫʩ ʢʠʪʘʡʩʴʢʠʡ ʻ ʢʦʜʦʤʽʥʘʥʪʥʠʤ 

ʚʠʜʦʤ ʣʽʩʦʚʠʭ ʫʛʨʫʧʦʚʘʥʴ. ʅʘ ʌʽʣʽʧʧʽʥʘʭ ʚʽʥ ʧʦʰʠʨʝʥʠʡ ʥʘ ʚʠʩʦʪʽ 

ʚʠʱʝ 2300 ʤ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ. ʉʪʫʧʽʥʴ ʡʦʛʦ ʜʦʤʽʥʫʚʘʥʥʷ ʟʤʝʥʰʫʻʪʴʩʷ 

ʟ ʧʦʥʠʞʝʥʥʷʤ ʚʠʩʦʪʠ ʪʘ ʚ ʜʦʣʠʥʘʭ ʣʫʢ. ʊʝʤʧʝʨʘʪʫʨʘ ʻ ʣʽʤʽʪʫʶʯʠʤ 

ʬʘʢʪʦʨʦʤ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʧʦʰʠʨʝʥʥʷ ʚʠʜʫ [197]. 

ɯʥʰʠʤ ʚʘʞʣʠʚʠʤ ʜʣʷ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʚʠʜʦʤ ʤʽʩʢʘʥʪʫʩʫ ʻ 

ʤʽʩʢʘʥʪʫʩ ʮʫʢʨʦʢʚʽʪʢʦʚʠʡ (Miscanthus sacchariflorus). ʎʝ 

ʙʘʛʘʪʦʨʽʯʥʠʢ ʚʠʩʦʪʦʶ 0,8ï2,0 ʤ, ʟ ʜʦʚʛʠʤʠ ʧʦʚʟʫʯʠʤʠ ʢʦʨʝʥʝʚʠʱʘʤʠ, 

ʷʢʠʡ ʰʚʠʜʢʦ ʢʦʣʦʥʽʟʫʻ ˇʨʫʥʪʦʚʠʡ ʧʨʦʩʪʽʨ, ʫʪʚʦʨʶʶʯʠ ʩʫʮʽʣʴʥʽ 

ʧʣʘʥʪʘʮʽʾ. ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʡʦʛʦ ʨʦʩʣʠʥʠ ï ʮʝ ʪʝʪʨʘʧʣʦʾʜʠ ʟ 

ʢʽʣʴʢʽʩʪʶ ʭʨʦʤʦʩʦʤ 76. ʃʠʩʪʢʦʚʽ ʧʣʘʩʪʠʥʢʠ 0,5ï1,5 ʩʤ ʟʘʚʰʠʨʰʢʠ. 

ɺʦʣʦʪʽ 12ï30 ʩʤ ʟʘʚʜʦʚʞʢʠ, ʩʨʽʙʣʷʩʪʽ ʚʽʜ ʜʦʚʛʠʭ ʰʦʚʢʦʚʠʩʪʠʭ 

ʚʦʣʦʩʢʽʚ, ʷʢʽ ʦʪʦʯʫʶʪʴ ʢʦʣʦʩʢʠ. ʅʠʞʥʽ ʢʚʽʪʢʦʚʽ ʣʫʩʢʠ ʙʝʟʦʩʪʽ [121]. 

ʈʦʩʣʠʥʠ ʤʽʩʢʘʥʪʫʩʫ ʮʫʢʨʦʢʚʽʪʢʦʚʦʛʦ ʟʨʦʩʪʘʶʪʴ ʥʘ ʚʦʣʦʛʠʭ 

ʣʫʛʘʭ, ʧʽʱʘʥʠʭ ʙʝʨʝʛʘʭ ʨʽʯʦʢ, ʣʽʩʦʚʠʭ ʛʘʣʷʚʠʥʘʭ, ʚʽʜʢʨʠʪʠʭ 

ʢʘʤôʷʥʠʩʪʠʭ ʩʭʠʣʘʭ ʂʦʨʝʾ, ʂʠʪʘʶ, ʗʧʦʥʽʾ, ʚʽʜ ɸʤʫʨʩʴʢʦʾ ʦʙʣʘʩʪʽ ʜʦ 

ʧʽʚʜʥʷ ʇʨʠʤʦʨʩʴʢʦʛʦ ʢʨʘʶ ʈʦʩʽʾ. ʏʝʨʝʟ ʥʘʷʚʥʽʩʪʴ ʜʦʚʛʠʭ ʢʦʨʝʥʝʚʠʱ ʪʘ 

ʟʜʘʪʥʽʩʪʴ ʟʘʚôʷʟʫʚʘʪʠ ʥʘʩʽʥʥʷ, ʜʘʥʠʡ ʚʠʜ ʜʝʱʦ ʦʙʤʝʞʝʥʦ 

ʢʫʣʴʪʠʚʫʻʪʴʩʷ.  

ʄʽʩʢʘʥʪʫʩ ʢʠʪʘʡʩʴʢʠʡ  ̔ʮʫʢʨʦʢʚʽʪʢʦʚʠʡ ʙʫʣʠ ʚʧʝʨʰʝ ʚʠʷʚʣʝʥʽ 

ʪʘ ʦʧʠʩʘʥʽ ʚ ʗʧʦʥʽʾ, ʜʝ ʾʭʥʽ ʘʨʝʘʣʠ ʧʝʨʝʢʨʠʚʘʶʪʴʩʷ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ 

ʧʨʠʨʦʜʥʦʾ ʤʽʞʚʠʜʦʚʦʾ ʛʽʙʨʠʜʠʟʘʮʽʾ. ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʍʦʥʜʘ ʪʘ ʽʥ. ʙʫʣʦ 

ʚʠʜʽʣʝʥʦ ʪʨʠʧʣʦʾʜʥʽ ʛʽʙʨʠʜʠ M. ogiformis, M. giganteus [130]. 

ʆʩʪʘʥʥʽʡ ʟ ʥʠʭ ʚʠʷʚʠʚʩʷ ʦʜʥʽʻʶ ʟ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʭ ʛʽʙʨʠʜʥʠʭ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʦʩʣʠʥ [39, 143, 151, 138]. ʁʦʛʦ ʧʨʠʨʦʜʥʠʡ ʘʨʝʘʣ 

ʦʭʦʧʣʶʻ ʗʧʦʥʩʴʢʽ ʦʩʪʨʦʚʠ, ʂʦʨʝʡʩʴʢʠʡ ʧʽʚʦʩʪʨʽʚ, ʘ ʪʘʢʦʞ ʥʝʟʥʘʯʥʫ 

ʯʘʩʪʠʥʫ ʇʽʚʥʽʯʥʦ-ʉʭʽʜʥʦʛʦ ʂʠʪʘʶ ʪʘ ʧʽʚʜʝʥʴ ʍʘʙʘʨʦʚʩʴʢʦʛʦ ʢʨʘʶ 

ʈʦʩʽʡʩʴʢʦʾ ʌʝʜʝʨʘʮʽʾ (ʜʠʚ. ʨʠʩ. 7).  

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʽʣʴʢʘ ʚʠʜʽʚ ʤʽʩʢʘʥʪʫʩʫ, ʟʦʢʨʝʤʘ ï ʤʽʩʢʘʥʪʫʩ 

ʛʽʛʘʥʪʩʴʢʠʡ, ʻ ʤʽʞʚʠʜʦʚʠʤʠ ʩʪʝʨʠʣʴʥʠʤʠ ʛʽʙʨʠʜʘʤʠ, ʘ ʜʝʷʢʽ ʤʦʞʫʪʴ 

ʫʪʚʦʨʶʚʘʪʠ ʤʽʞʨʦʜʦʚʽ ʛʽʙʨʠʜʠ ʟ ʮʫʢʨʦʚʦʶ ʪʨʦʩʪʠʥʦʶ [231, 244].  
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2.4. ȝɗɘɔɖɫɥ ɫɓɘɖɔɊəɐɜɫɬ, ɗɋɑɋɐɜɫɬ ɘɆ ɐəɑɢɘɎɈəɈɆɓɓɥ 
ɒɫɗɐɆɓɘəɗə 

ɼʦ ʧʦʯʘʪʢʫ V ʩʪʦʣʽʪʪʷ ʥʦʚʦʾ ʝʨʠ ʰʪʫʯʥʽ ʧʦʩʘʜʢʠ ʤʽʩʢʘʥʪʫʩʫ 
ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʣʠʰʝ ʚ ʂʠʪʘʾ ʜʣʷ ʟʘʭʠʩʪʫ ˇʨʫʥʪʽʚ ʚʽʜ ʝʨʦʟʽʾ. ʋ XVI 
ʩʪʦʣʽʪʪʽ ʤʽʩʢʘʥʪʫʩ ʧʦʪʨʘʧʠʚ ʜʦ ɭʚʨʦʧʠ ʷʢ ʜʝʢʦʨʘʪʠʚʥʘ ʨʦʩʣʠʥʘ. ʋ 
1901 ʨʦʮʽ A. Hitchcock ʚʢʘʟʫʻ ʥʘ ʜʝʢʦʨʘʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʽʩʢʘʥʪʫʩʫ 
ʢʠʪʘʡʩʴʢʦʛʦ ʪʘ ʦʧʠʩʫʻ ʡʦʛʦ ʧʝʨʰʽ ʩʪʨʦʢʘʪʦʣʠʩʪʽ ʬʦʨʤʠ ï Variegata ʪʘ 
Zebrina [175]. ɿ ʪʦʛʦ ʯʘʩʫ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʚʠʚʯʝʥʥʷ ʜʝʢʦʨʘʪʠʚʥʠʭ 
ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʠʜʽʚ ʪʘ ʬʦʨʤ Miscanthus. ʃ.ɯ. ɸʙʨʘʤʦʚʘ ʪʘ ʽʥ. ʫ ʚʠʜʘʥʥʽ 
çɼʝʢʦʨʘʪʠʚʥʳʝ ʪʨʘʚʷʥʠʩʪʳʝ ʨʘʩʪʝʥʠʷ ʜʣʷ ʦʪʢʨʳʪʦʛʦ ʛʨʫʥʪʘè 
ʚʠʜʽʣʷʶʪʴ 40 ʚʠʜʽʚ ʤʽʩʢʘʥʪʫʩʫ ʪʘ ʨʝʢʦʤʝʥʜʫʶʪʴ ʜʚʘ ʚʠʜʠ: ʤʽʩʢʘʥʪʫʩ 
ʮʫʢʨʦʢʚʽʪʢʦʚʠʡ ʪʘ ʢʠʪʘʡʩʴʢʠʡ ʜʣʷ ʧʘʨʢʽʚ ʧʽʚʜʥʷ ʉʈʉʈ [20]. ʋ 
çEncyclopedia of Garden plantsè ʦʧʠʩʫʻʪʴʩʷ ʯʦʪʠʨʠ ʚʠʜʠ: 
M. sacchariflorus, M. sinensis, M. floridulus ʪʘ M. yakushimensis ʪʘ 10 

ʧʦʰʠʨʝʥʠʭ ʫ ʢʚʽʪʥʠʢʘʨʩʪʚʽ ʩʚʽʪʫ ʩʦʨʪʽʚ (Cabaret, Gracillimus, Kleine 
Silberspinne, Morning Light, P¿nktchen, Rotsilber, Silberfeder, Silver 
Feather, Variegatus, Zebrinus) [153]. J. Greenlee and R. Darke ʦʧʠʩʫʶʪʴ 
ʥʠʟʢʫ ʚʠʜʽʚ ʪʘ ʩʦʨʪʽʚ ʤʽʩʢʘʥʪʫʩʫ ʜʣʷ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʩʘʜʽʚʥʠʮʪʚʘ [161, 
144]. M. Meyer ʽ C. Davidson G., S. Gobin ʧʫʙʣʽʢʫʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 
ʟʠʤʦʩʪʽʡʢʽʩʪʴ ʡʦʛʦ ʚʠʜʽʚ ʪʘ ʩʦʨʪʽʚ [212, 145]. ɼʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ 
ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʩʦʨʪʽʚ ʙʫʚ ʧʦʜʘʥʠʡ G. Kopf ʪʘ ʩʧʽʚʘʚʪʦʨʘʤʠ [196]. 

ʅʠʥʽ ʤʽʩʢʘʥʪʫʩ ʢʠʪʘʡʩʴʢʠʡ ʚʢʣʶʯʘʻ ʧʦʥʘʜ 100 ʩʦʨʪʽʚ, ʷʢʽ 
ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʠʩʦʪʦʶ, ʜʦʚʞʠʥʦʶ, ʰʠʨʠʥʦʶ ʪʘ ʪʝʢʩʪʫʨʦʶ ʣʠʩʪʢʽʚ, 
ʟʘʙʘʨʚʣʝʥʥʷʤ ʽ ʬʦʨʤʦʶ ʩʫʮʚʽʪʴ. ʋ ʜʝʢʦʨʘʪʠʚʥʦʤʫ ʩʘʜʽʚʥʠʮʪʚʽ 
ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʻ: çCabaretè, çGoldfederè, çGracillimusè, 
çGraziellaè, çFlamingoè, çMorning Lightè, çKleine Fontaneè, çKleine 
Silberspinneè, çPurpurascensè, çSarabandeè, çStrictusè, çVariegatusè, 

çZebrinusè (ʜʦʜ. 6) [162, 32, 205]. 
ʅʘ ʧʦʯʘʪʢʫ XX ʩʪ. ʤʽʩʢʘʥʪʫʩ ʢʠʪʘʡʩʴʢʠʡ ʙʫʚ ʟʘʚʝʟʝʥʠʡ ʚ 

ʇʽʚʥʽʯʥʫ ɸʤʝʨʠʢʫ. ɯ ʭʦʯʘ ʪʦʯʥʠʡ ʯʘʩ ʽʥʪʨʦʜʫʢʮʽʾ ʥʝ ʚʽʜʦʤʠʡ, ʦʜʥʘʢ, 
ʬʣʦʨʠʩʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʚ 1940 ʨʦʮʽ ʨʦʩʣʠʥʠ ʮʴʦʛʦ 
ʚʠʜʫ ʪʨʘʧʣʷʣʠʩʷ ʚʟʜʦʚʞ ʟʘʣʽʟʥʠʯʥʠʭ ʰʣʷʭʽʚ ʅʴʶ ɼʞʝʨʩʽ, 
ʇʝʥʩʽʣʴʚʘʥʽʾ ʪʘ ɿʘʭʽʜʥʦʾ ɺʽʨʜʞʠʥʽʾ. ʋ 1942 ʨʦʮʽ ʅ. Moldenke ʦʧʠʩʘʚ 
ʤʽʩʢʘʥʪʫʩ ʢʠʪʘʡʩʴʢʠʡ ʷʢ ʧʦʚʥʽʩʪʶ ʥʘʪʫʨʘʣʽʟʦʚʘʥʠʡ ʚʠʜ ʫ ɺʘʰʠʥʛʪʦʥʽ 
[216]. ɿʘʨʘʟ ʫ ʉʧʦʣʫʯʝʥʠʭ ʐʪʘʪʘʭ ʤʽʩʢʘʥʪʫʩ ʢʠʪʘʡʩʴʢʠʡ 
ʨʦʟʧʦʚʩʶʜʞʝʥʠʡ ʥʘ ʘʥʪʨʦʧʦʛʝʥʥʦ ʟʤʽʥʝʥʠʭ ʪʝʨʠʪʦʨʽʷʭ (ʧʦʢʠʥʫʪʽ 
ʧʦʣʷ, ʩʘʜʠ, ʫʟʙʽʯʯʷ ʜʦʨʽʛ ʽ ʟʘʣʽʟʥʠʯʥʠʭ ʰʣʷʭʽʚ ʪʦʱʦ) ʫ ʙʽʣʴʰʦʩʪʽ 
ʩʭʽʜʥʠʭ ʰʪʘʪʽʚ ʥʘ ʧʽʚʜʝʥʴ ʚʽʜ ʄʘʩʩʘʯʫʩʝʪʩʘ ʚʟʜʦʚʞ ɸʪʣʘʥʪʠʢʠ ʽ ʚʽʜ 
ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʠʭ ʰʪʘʪʽʚ ʜʦ ʌʣʦʨʠʜʠ ʪʘ ʃʫʾʟʽʘʥʠ. ɸʨʝʘʣ ʚʠʜʫ ʚ ʉʐɸ 
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ʦʭʦʧʣʶʻ ʰʪʘʪʠ ʨʘʡʦʥʫ ɺʝʣʠʢʠʭ ʆʟʝʨ, ʚʢʣʶʯʘʶʯʠ ʆʛʘʡʦ, ʄʽʯʠʛʘʥ ʽ 

ɯʣʣʽʥʦʡʩ. ʅʘ ʟʘʭʦʜʽ ʧʦʰʠʨʝʥʠʡ ʚ ʂʦʣʦʨʘʜʦ ʪʘ ʂʘʣʽʬʦʨʥʽʾ [166]. 
ɺʚʘʞʘʻʪʴʩʷ, ʨʘʟʦʤ ʟ ʤʽʩʢʘʥʪʫʩʦʤ ʮʫʢʨʦʢʚʽʪʢʦʚʠʤ, ʙʫʨôʷʥʦʤ ʪʘ 
ʥʘʣʝʞʘʪʴ ʜʦ ʽʥʚʘʟʽʡʥʠʭ ʚʠʜʽʚ ʜʣʷ ɸʣʘʙʘʤʠ, ɼʞʦʨʜʞʽʾ, ʂʝʥʪʫʢʢʽ, 
ʇʽʚʜʝʥʥʦʾ ʂʘʨʦʣʽʥʠ, ʄʽʩʩʫʨʽ, ʊʝʥʥʝʩʩʽ. ɼʣʷ ʢʦʥʪʨʦʣʶ ʧʦʧʫʣʷʮʽʡ 
ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʝʭʘʥʽʯʥʽ, ʭʽʤʽʯʥʽ ʪʘ ʙʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ. ʈʦʩʣʠʥʠ 
ʣʝʛʢʦʟʘʡʤʠʩʪʽ ʪʘ ʤʦʞʫʪʴ ʩʪʘʪʠ ʧʨʠʯʠʥʦʶ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞ [193, 228, 
231]. 

ʄʽʩʢʘʥʪʫʩ ʢʠʪʘʡʩʴʢʠʡ ʽ ʮʫʢʨʦʢʚʽʪʢʦʚʠʡ ʪʘʢʦʞ ʰʠʨʦʢʦ 
ʘʜʘʧʪʦʚʘʥʽ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ɭʚʨʦʧʽ ʷʢ ʧʦʪʝʥʮʽʡʥʽ ʚʠʜʠ ʜʣʷ 
ʙʽʦʝʥʝʨʛʝʪʠʢʠ ʯʝʨʝʟ ʾʭ ʚʠʩʦʢʫ ʘʜʘʧʪʠʚʥʫ ʟʜʘʪʥʽʩʪʴ ʽ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 
ʛʝʥʝʪʠʯʥʦʾ ʤʽʥʣʠʚʦʩʪʽ ʪʘ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ 
ʛʽʙʨʠʜʽʚ [149]. ɿ ʜʚʦʭ ʙʘʪʴʢʽʚʩʴʢʠʭ ʚʠʜʽʚ ʤʽʩʢʘʥʪʫʩ ʢʠʪʘʡʩʴʢʠʡ ʤʘʻ 
ʙʽʣʴʰʝ ʛʝʦʛʨʘʬʽʯʥʝ ʧʦʰʠʨʝʥʥʷ ʟ ʪʦʯʢʠ ʟʦʨʫ ʰʠʨʦʪʠ ʪʘ ʜʦʚʛʦʪʠ, ʡʦʤʫ 

ʧʨʠʪʘʤʘʥʥʽ ʚʠʩʦʢʽ ʘʜʘʧʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʬʝʥʦʪʠʧʦʚʝ ʽ ʛʝʥʝʪʠʯʥʝ 
ʨʽʟʥʦʤʘʥʽʪʪʷ. ʂʨʽʤ ʪʦʛʦ, ʟʘʟʚʠʯʘʡ ʚ ʧʨʠʨʦʜʽ ʜʠʧʣʦʾʜʥʽ ʬʦʨʤʠ 
ʤʽʩʢʘʥʪʫʩʫ ʢʠʪʘʡʩʴʢʦʛʦ ʜʝʤʦʥʩʪʨʫʶʪʴ ʚʝʣʠʢʠʡ ʩʪʫʧʽʥʴ ʛʽʙʨʠʜʠʟʘʮʽʾ. 
ʅʝʜʘʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ ʽʩʥʫʚʘʥʥʷ ʤʽʥʣʠʚʦʩʪʽ ʩʪʨʦʢʽʚ ʮʚʽʪʽʥʥʷ, 
ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʛʽʙʨʠʜʠʟʘʮʽʾ ʽ ʧʦʜʘʣʴʰʦʾ 
ʦʧʪʠʤʽʟʘʮʽʾ ʩʦʨʪʽʚ ʜʣʷ ʨʽʟʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥ ʽ ˇʨʫʥʪʽʚ [188, 242]. 

ʇʨʦʚʦʜʷʪʴʩʷ ʤʘʩʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʽʦʭʽʤʽʯʥʠʭ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʠʭ 
ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʩʣʠʥ ʤʽʩʢʘʥʪʫʩʫ ʢʠʪʘʡʩʴʢʦʛʦ ʪʘ ʮʫʢʨʦʢʚʽʪʢʦʚʦʛʦ, ʥʘ 
ʦʩʥʦʚʽ ʷʢʠʭ ʦʙʠʜʚʘ ʚʠʜʠ ʧʨʦʧʦʥʫʶʪʴʩʷ ʷʢ ʜʞʝʨʝʣʦ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 
ʮʝʣʶʣʦʟʠ ʪʘ ʙʽʦʝʪʘʥʦʣʫ ʚ ʟʦʥʘʭ, ʜʝ ʚʦʥʠ ʥʝ ʬʦʨʤʫʶʪʴ ʥʘʩʽʥʥʷ [203, 
204, 123].  

ɼʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʚʠʜʽʚ ʨʦʜʫ Miscanthus ʦʨʽʻʥʪʦʚʘʥʽ ʚ 
ʦʩʥʦʚʥʦʤʫ ʥʘ ʧʦʣʴʦʚʽ ʚʠʧʨʦʙʫʚʘʥʥʷ. ʅʝʜʦʩʪʘʪʥʴʦ ʚʽʜʦʤʦ ʧʨʦ 

ʛʝʥʝʪʠʢʫ ʚʘʞʣʠʚʠʭ ʘʛʨʦʥʦʤʽʯʥʠʭ ʦʟʥʘʢ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʢʨʘʱʝʥʽ 
ʜʣʷ ʢʦʤʝʨʮʽʡʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɺʠʟʥʘʯʝʥʥʷ ʚʠʭʦʜʫ ʙʽʦʤʘʩʠ, ʟʚôʷʟʦʢ 
ʪʘʢʠʭ ʦʟʥʘʢ, ʷʢ ʧʦʯʘʪʦʢ ʧʨʦʨʦʩʪʘʥʥʷ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʬʘʟʠ ʮʚʽʪʽʥʥʷ, 
ʧʦʛʣʠʥʘʥʥʷ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʤʦʞʣʠʚʦʩʪʽ ʧʝʨʝʥʦʩʠʪʠ ʘʙʽʦʪʠʯʥʽ ʽ 
ʙʽʦʪʠʯʥʽ ʩʪʨʝʩʦʚʽ ʫʤʦʚʠ ʜʦʟʚʦʣʷʪʴ ʢʨʘʱʝ ʟʨʦʟʫʤʽʪʠ ʛʝʥʝʪʠʢʫ ʜʘʥʦʛʦ 
ʚʠʜʫ, ʱʦ ʩʧʨʠʷʪʠʤʝ ʛʝʥʝʪʠʯʥʦʤʫ ʫʜʦʩʢʦʥʘʣʝʥʥʶ ʦʪʨʠʤʘʥʥʷ ʚʨʦʞʘʶ. 
ʋ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʧʨʦʚʦʜʷʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʛʽʙʨʠʜʠʟʘʮʽʾ ʽ 
ʘʜʘʧʪʘʮʽʾ ʛʽʙʨʠʜʽʚ ʨʽʟʥʠʭ ʚʠʜʽʚ ʤʽʩʢʘʥʪʫʩʫ, ʟ ʦʪʨʠʤʘʥʥ ̫ʥʦʚʠʭ ʬʦʨʤ 
ʨʦʩʣʠʥ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ ʧʦʣʽʧʣʦʾʜʠʟʘʮʽʾ, ʚʠʷʚʣʝʥʥ ̫
ʤʽʥʣʠʚʦʩʪʽ ʛʝʥʦʤʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ genotyping by sequencing (GBS). 
ʇʨʦʚʦʜʷʪʴʩʷ ʩʧʨʦʙʠ ʨʦʟʨʦʙʠʪʠ ʛʝʥʝʪʠʯʥʽ ʢʘʨʪʠ ʦʪʨʠʤʘʥʠʭ 
ʛʝʪʝʨʦʟʠʛʦʪʥʠʭ ʨʝʢʦʤʙʽʥʘʥʪʽʚ ʤʽʩʢʘʥʪʫʩʫ ʢʠʪʘʡʩʴʢʦʛʦ [192]. 
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ʋ ʤʽʩʢʘʥʪʫʩʫ ʢʠʪʘʡʩʴʢʦʛʦ ʩʧʦʥʪʘʥʥʽ ʪʝʪʨʘʧʣʦʾʜʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ 

ʜʦʩʠʪʴ ʨʽʜʢʦ, ʪʦʤʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʡʦʛʦ ʧʦʣʽʧʣʦʾʜʥʠʭ ʬʦʨʤ 
ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʽ ʩʧʦʩʦʙʠ ʽ ʤʝʪʦʜʠ. ɺ ʷʢʦʩʪʽ ʤʫʪʘʛʝʥʫ 
ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʣʢʘʣʦʾʜ ʢʦʣʭʽʮʠʥ ʘʙʦ ʦʨʠʟʦʣʽʥ. ɼʘʥʽ ʨʝʯʦʚʠʥʠ 
ʚʠʢʣʠʢʘʶʪʴ ʧʦʨʫʰʝʥʥʷ ʩʠʥʪʝʟʫ ʪʫʙʫʣʽʥʫ ʽ ʙʣʦʢʫʶʪʴ ʫʪʚʦʨʝʥʥʷ 
ʚʝʨʝʪʝʥ ʧʦʜʽʣʫ ʚ ʢʣʽʪʠʥʽ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʢʣʽʪʠʥ ʟ 
ʧʦʜʚʦʻʥʠʤ ʯʠʩʣʦʤ ʭʨʦʤʦʩʦʤ. ʋ ʷʢʦʩʪʽ ʚʠʭʽʜʥʠʭ ʟʨʘʟʢʽʚ ʜʣʷ 
ʧʦʣʽʧʣʦʾʜʠʟʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʠʧʣʦʾʜʥʽ ʬʦʨʤʠ ʤʽʩʢʘʥʪʫʩʫ 
ʢʠʪʘʡʩʴʢʦʛʦ ʫ ʚʠʛʣʷʜʽ ʧʨʦʨʦʩʪʢʽʚ ʘʙʦ ʶʚʝʥʽʣʴʥʠʭ ʨʦʩʣʠʥ ʽʟ 
ʟʘʤʦʯʫʚʘʥʥʷʤ ʢʦʨʽʥʮʽʚ ʫ ʨʦʟʯʠʥʘʭ ʤʫʪʘʛʝʥʽʚ ʘʙʦ ʾʭ ʥʘʢʘʧʫʚʘʥʥʷʤ ʥʘ 
ʧʘʨʦʩʪʢʠ ʟ ʧʦʜʘʣʴʰʠʤ ʚʠʨʦʱʫʚʘʥʥʷʤ ʽ ʜʦʙʦʨʦʤ ʧʦʣʽʧʣʦʾʜʥʠʭ ʬʦʨʤ. 
ʇʽʜ ʯʘʩ ʦʙʨʦʙʢʠ ʤʫʪʘʛʝʥʘʤʠ ʨʽʟʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʨʦʩʣʠʥ ʫ ˇʨʫʥʪʽ ï 
ʪʝʪʨʘʧʣʦʾʜʥʠʭ ʬʦʨʤ ʥʝ ʚʠʷʚʣʝʥʦ. ʇʽʩʣʷ ʦʙʨʦʙʢʠ ʧʘʛʦʥʽʚ ʫ ʢʫʣʴʪʫʨʽ in 
vitro ʚʽʜʩʦʪʦʢ ʨʦʩʣʠʥ ʟ ʧʦʜʚʦʻʥʠʤ ʯʠʩʣʦʤ ʭʨʦʤʦʩʦʤ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʛʝʥʦʪʠʧʫ ʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʫʪʘʛʝʥʫ ʫ ʩʝʨʝʜʦʚʠʱʽ. ʏʝʨʝʟ ʚʠʩʦʢʫ ʯʘʩʪʦʪʫ 
ʚʠʥʠʢʥʝʥʥʷ ʤʽʢʩʦʧʣʦʾʜʥʠʭ ʧʘʛʦʥʽʚ ʧʽʜ ʯʘʩ ʢʣʦʥʫʚʘʥʥʷ ʩʢʣʘʜʥʦ 
ʚʠʜʽʣʠʪʠ ʩʪʘʙʽʣʴʥʽ ʪʝʪʨʘʧʣʦʾʜʥʽ ʧʘʛʦʥʠ. ɿʘ ʣʽʪʝʨʘʪʫʨʥʠʤʠ ʜʘʥʠʤʠ, 
ʦʪʨʠʤʘʥʥʷ ʧʦʣʽʧʣʦʾʜʥʠʭ ʬʦʨʤ ʤʽʩʢʘʥʪʫʩʫ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʝ ʧʽʜ ʯʘʩ 
ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʢʘʣʶʩʽʚ ʥʘ ʞʠʚʠʣʴʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʟ ʢʦʣʭʽʮʠʥʦʤ ʪʘ 
ʧʦʜʘʣʴʰʦʶ ʨʝʛʝʥʝʨʘʮʽʻʶ ʟ ʝʤʙʨʽʦʛʝʥʥʠʭ ʩʪʨʫʢʪʫʨ, ʘʣʝ ʝʬʝʢʪʠʚʥʽʩʪʴ 
ʮʴʦʛʦ ʤʝʪʦʜʫ ʪʽʩʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʥʢʨʝʪʥʦʛʦ ʛʝʥʦʪʠʧʫ ʯʝʨʝʟ 
ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʾʭ ʟʜʘʪʥʦʩʪʽ ʜʦ ʦʨʛʘʥʦʛʝʥʝʟʫ. ʐʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʻ 
ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʡ ʤʝʪʦʜ ʦʪʨʠʤʘʥʥʷ ʧʦʣʽʧʣʦʾʜʥʠʭ ʬʦʨʤ ʤʽʩʢʘʥʪʫʩʫ ʟ 
ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʟʥʠʭ ʝʢʩʧʣʘʥʪʽʚ: ʢʫʣʴʪʫʨʘʣʴʥʠʭ ʧʘʛʦʥʽʚ, ʩʫʮʚʽʪʴ ʽ 
ʢʘʣʶʩʥʠʭ ʪʢʘʥʠʥ ʥʘ ʨʽʜʢʠʭ ʘʙʦ ʘʛʘʨʠʟʦʚʘʥʠʭ ʞʠʚʠʣʴʥʠʭ 
ʩʝʨʝʜʦʚʠʱʘʭ ʟ ʧʦʜʘʣʴʰʦʶ ʨʝʛʝʥʝʨʘʮʽʻʶ ʨʦʩʣʠʥ [192, 181]. 

ɺ ʜʦʩʣʽʜʞʝʥʥʷʭ ʏʘʥʛ ʁʦʥ ʖ ʟ ʢʦʣʝʛʘʤʠ ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ 

ʧʦʜʚʦʻʥʥʷ ʭʨʦʤʦʩʦʤ ʫ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ ʙʽʦʪʝʭʥʦʣʦʛʽʯʥʠʤ 
ʤʝʪʦʜʦʤ. ʇʦʣʽʧʣʦʾʜʠʟʫʚʘʥʥʷ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ ʧʨʦʚʦʜʠʣʠ ʟ 
ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʛʝʢʩʘʧʣʦʾʜʥʠʭ ʨʦʩʣʠʥ ʽ ʧʦʜʘʣʴʰʠʤ ʚʽʜʥʦʚʣʝʥʥʷʤ ʾʭ 
ʬʝʨʪʠʣʴʥʦʩʪʽ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʥʘʩʽʥʥʷ. ɼʣʷ ʽʥʜʫʢʮʽʾ ʢʘʣʶʩʫ ʟʘ 
ʚʠʭʽʜʥʠʡ ʝʢʩʧʣʘʥʪ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʥʝʟʨʽʣʽ ʩʫʮʚʽʪʪʷ, ʷʢʽ 
ʢʫʣʴʪʠʚʫʚʘʣʠ ʟ ʤʫʪʘʛʝʥʘʤʠ ʦʨʠʟʦʣʽʥʦʤ ʽ ʢʦʣʭʽʮʠʥʦʤ ʫ ʨʽʜʢʦʤʫ ʘʙʦ 
ʘʛʘʨʠʟʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʘʭ. ɹʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ 
ʢʘʣʶʩʫ ʟʤʝʥʰʫʚʘʣʘʩʴ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʢʦʥʮʝʥʪʨʘʮʽʾ ʽ ʝʢʩʧʦʟʠʮʽʾ 
ʤʫʪʘʛʝʥʽʚ ʽ ʢʦʣʠʚʘʣʘʩʴ ʚʽʜ 0 ʜʦ 100%. ʂʽʣʴʢʽʩʪʴ ʷʜʝʨʥʠʭ ɼʅʂ 
ʚʠʟʥʘʯʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʪʦʯʥʦʾ ʮʠʪʦʤʝʪʨʽʾ, ʯʘʩʪʦʪʘ ʧʦʜʚʦʻʥʥʷ 
ʭʨʦʤʦʩʦʤ ʢʦʣʠʚʘʣʘʩʴ ʟʘʣʝʞʥʦ ʚʽʜ ʢʦʥʮʝʥʪʨʘʮʽʡ ʽ ʝʢʩʧʦʟʠʮʽʡ 
ʤʫʪʘʛʝʥʫ ï 15 ʤʢʄ ʦʨʠʟʦʣʽʥʫ ʫ ʩʝʨʝʜʦʚʠʱʽ (78%) ʘʙʦ 939 ʤʢʄ 
ʢʦʣʭʽʮʠʥʫ (67%). ʍʦʯʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʨʠʟʦʣʽʥʫ ʫ ʞʠʚʠʣʴʥʦʤʫ 
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ʩʝʨʝʜʦʚʠʱʽ ʜʣʷ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ ʻ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʫ 

ʧʦʜʚʦʻʥʥʽ ʭʨʦʤʦʩʦʤ, ʧʽʩʣʷ ʡʦʛʦ ʜʽʾ ʚʠʷʚʣʝʥʦ ʟʥʘʯʥʝ ʧʨʠʛʥʽʯʝʥʥʷ 
ʨʝʛʝʥʝʨʘʮʽʡʥʦʾ ʟʜʘʪʥʦʩʪʽ ʢʘʣʶʩʽʚ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʴ ʦʪʨʠʤʘʥʦ 
7 ʛʝʢʩʘʧʣʦʾʜʥʠʭ ʨʦʩʣʠʥ, ʫ ʷʢʠʭ ʩʧʦʩʪʝʨʽʛʘʣʠ ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʤʽʨʫ 
ʧʨʦʜʠʭʽʚ ʟ 24,3Ñ1,0 ʤʢʤ ʫ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ ʜʦ 30,0Ñ0,2 ʤʢʤ ï ʫ 
ʛʝʢʩʘʧʣʦʾʜʥʠʭ ʨʝʛʝʥʝʨʘʥʪʽʚ. ʋʩʧʽʰʥʝ ʧʦʜʚʦʻʥʥʷ ʭʨʦʤʦʩʦʤ ʫ 
ʢʘʣʶʩʥʠʭ ʪʢʘʥʠʥʘʭ ʪʘ ʨʝʛʝʥʝʨʘʮʽʷ ʧʘʛʦʥʽʚ ʟ ʦʪʨʠʤʘʥʥʷʤ 
ʛʝʢʩʘʧʣʦʾʜʥʠʭ ʬʦʨʤ ʤʽʩʢʘʥʪʫʩʫ ʜʦʚʦʜʷʪʴ, ʱʦ ʤʘʥʽʧʫʣʷʮʽʾ ʟ 
ʧʣʦʾʜʥʽʩʪʶ ʪʨʠʧʣʦʾʜʥʦʛʦ ʛʽʙʨʠʜʫ ʽ ʡʦʛʦ ʙʘʪʴʢʽʚʩʴʢʠʭ ʚʠʜʽʚ (ʤʽʩʢʘʥʪʫʩ 
ʢʠʪʘʡʩʴʢʠʡ ʪʘ ʮʫʢʨʦʢʚʽʪʢʦʚʠʡ) ʤʦʞʝ ʙʫʪʠ ʟʘʩʦʙʦʤ ʜʦ ʛʝʥʝʪʠʯʥʦʾ 
ʤʽʥʣʠʚʦʩʪʽ ʟʘʜʣʷ ʧʦʣʽʧʰʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʱʫʚʘʥʥʷ ʤʽʩʢʘʥʪʫʩʫ 
ʷʢ ʜʞʝʨʝʣʘ ʩʠʨʦʚʠʥʠ ʜʣʷ ʙʽʦʝʥʝʨʛʝʪʠʢʠ [247]. 

ɼʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʚ ɭʚʨʦʧʽ, ʟʦʢʨʝʤʘ ï ʚ ɼʘʥʽʾ ʪʘ ʐʚʝʮʽʾ 
ʧʦʢʘʟʘʣʠ, ʱʦ ʢʦʨʝʥʝʚʠʱʘ ʤʽʩʢʘʥʪʫʩʫ ʢʠʪʘʡʩʴʢʦʛʦ ʚʠʪʨʠʤʫʶʪʴ 

ʟʠʤʦʚʫ ʪʝʤʧʝʨʘʪʫʨʫ ˇʨʫʥʪʫ -4,5Áʉ [140], ʘ ʡʦʛʦ ʛʽʙʨʠʜʠ ʻ ʙʽʣʴʰ 
ʤʦʨʦʟʦ- ʪʘ ʟʠʤʦʩʪʽʡʢʠʤʠ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ, ʱʦ 
ʧʦʷʩʥʶʻʪʴʩʷ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ ʚʦʣʦʛʠ ʚ ʢʦʨʝʥʝʚʠʱʘʭ.  

ʆʜʠʥ ʟ ʪʘʢʠʭ ʛʽʙʨʠʜʽʚ ï ʤʽʩʢʘʥʪʫʩ ʛʽʛʘʥʪʩʴʢʠʡ, ʱʝ ʟ 1950-ʭ 
ʨʦʢʽʚ, ʚʽʜʽʙʨʘʥʠʡ ʷʢ ʢʫʣʴʪʫʨʘ ʽʟ ʟʥʘʯʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤ ʙʽʦʤʘʩʠ ʷʢ 
ʩʠʨʦʚʠʥʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʧʘʣʠʚʘ ʫ ʨʽʟʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥʘʭ 
ɭʚʨʦʧʠ. ʆʩʢʽʣʴʢʠ Miscanthus giganteus ï ʮʝ ʩʪʝʨʠʣʴʥʠʡ ʪʨʠʧʣʦʾʜʥʠʡ 
ʛʽʙʨʠʜ [211], ʜ̒ʠʥʠʤ ʩʧʦʩʦʙʦʤ ʡʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ ʻ ʚʝʛʝʪʘʪʠʚʥʠʡ [74]. 
ʏʝʨʝʟ ʮʝ ʨʦʩʣʠʥʘ ʥʝ ʥʘʣʝʞʠʪʴ ʜʦ ʽʥʚʘʟʽʡʥʠʭ ʚʠʜʽʚ ʽ ʥʘʙʫʚʘʻ ʜʝʜʘʣʽ 
ʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ. ʋ 1980-ʭ ʨʦʢʘʭ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ɭʚʨʦʧʽ 
ʡʦʛʦ ʨʽʯʥʘ ʙʽʦʤʘʩʘ ʩʪʘʥʦʚʠʪʴ 20ï25 ʪ/ʛʘ [7, 203]. 

ʋ 1983 ʨʦʮʽ ʟ ʥʘʫʢʦʚʠʤʠ ʮʽʣʷʤʠ ʚ ɼʘʥʽʾ ʧʦʯʘʣʠ ʟʘʡʤʘʪʠʩʴ ʮʽʻʶ 
ʨʦʩʣʠʥʦʶ ʥʘ çʉʪʘʥʮʽʾ ʩʝʣʝʢʮʽʾ ʨʦʩʣʠʥè. ʋ 1993 ʨʦʮʽ ʱʝ ʦʜʠʥ ʚʽʜʦʤʠʡ 

ʜʘʪʩʴʢʠʡ ʩʝʣʝʢʮʽʦʥʝʨ ʃʽʥʜʝ ʃʘʫʨʩʝʥ ʜʦʚʽʚ, ʱʦ Miscanthus sinensis 
çGigʘnteusè ʻ ʪʨʠʧʣʦʾʜʦʤ (2n=3ʭ=57 ʘʙʦ 58, ʜʣʷ ʨʦʜʫ Miscanthus 
ʦʩʥʦʚʥʘ ʢʽʣʴʢʽʩʪʴ ʭʨʦʤʦʩʦʤ ʩʢʣʘʜʘʻ ʭ=19). ɺʚʘʞʘʶʪʴ, ʱʦ ʢʣʦʥ, 
ʧʨʠʚʝʟʝʥʠʡ ʆʣʴʩʝʥʦʤ, ʙʫʚ ʫʪʚʦʨʝʥʠʡ ʚ ʧʨʠʨʦʜʽ ʯʝʨʝʟ ʩʭʨʝʱʫʚʘʥʥʷ 
ʤʽʩʢʘʥʪʫʩʫ ʢʠʪʘʡʩʴʢʦʛʦ ï ʜʠʧʣʦʾʜʘ (2n=2ʭ=38) ʽ ʘʣʣʦʪʝʪʨʘʧʣʦʾʜʘ 
ʤʽʩʢʘʥʪʫʩʫ ʮʫʢʨʦʢʚʽʪʢʦʚʦʛʦ (2n=4ʭ=76), ʪʦʤʫ ʥʝ ʤʦʞʝ 
ʨʦʟʤʥʦʞʫʚʘʪʠʩʴ ʛʝʥʝʨʘʪʠʚʥʦ (ʤʘʻ ʩʪʝʨʠʣʴʥʠʡ ʧʠʣʦʢ) [137]. 
ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʪʝʨʠʣʴʥʽʩʪʴ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ ʻ ʨʝʟʫʣʴʪʘʪʦʤ 
ʧʦʨʫʰʝʥʥʷ ʝʤʙʨʽʦʛʝʥʝʟʫ ʞʽʥʦʯʦʛʦ ʪʘ ʯʦʣʦʚʽʯʦʛʦ ʛʘʤʝʪʦʬʽʪʫ [234]. 
ʇʽʜ ʚʧʣʠʚʦʤ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʽʚ ʟʤʽʥʝʥʦ ʡʦʛʦ ʥʘʟʚʫ ʥʘ 
ʄʽʩʢʘʥʪʫʩ ʛʽʛʘʥʪʩʴʢʠʡ (Miscanthus x giganteus) [55]. 

ɺʯʝʥʽ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʦʩʢʽʣʴʢʠ ʙʘʪʴʢʽʚʱʠʥʦʶ ʤʽʩʢʘʥʪʫʩʫ 
ʛʽʛʘʥʪʩʴʢʦʛʦ ʻ ʚʦʣʦʛʠʡ ʪʘ ʪʝʧʣʠʡ ʢʣʽʤʘʪ ʧʽʚʜʝʥʥʦʾ ʗʧʦʥʽʾ, ʡʦʛʦ 
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ʧʦʪʝʥʮʽʡʥʘ ʫʨʦʞʘʡʥʽʩʪʴ ʥʝ ʤʦʞʝ ʙʫʪʠ ʧʦʚʥʽʩʪʶ ʨʝʘʣʽʟʦʚʘʥʘ ʚ ʫʤʦʚʘʭ 

ʩʫʭʦʛʦ ʪʘ ʭʦʣʦʜʥʦʛʦ ʢʣʽʤʘʪʫ, ʦʩʦʙʣʠʚʦ ʫ ʚʠʩʦʢʠʭ ʰʠʨʦʪʘʭ [183, 210]. 
ʂʨʽʤ ʪʦʛʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʠʰʝ ʦʜʥʦʛʦ ʛʝʥʦʪʠʧʫ ʟʙʽʣʴʰʫʻ ʨʠʟʠʢ 
ʭʚʦʨʦʙ ʪʘ ʧʦʰʢʦʜʞʝʥʴ ʰʢʽʜʥʠʢʘʤʠ [141, 225]. 

ʅʝʤʦʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʢʣʘʩʠʯʥʦʾ ʩʝʣʝʢʮʽʾ ʜʣʷ 
ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʬʦʨʤ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ ʫ ʟʚôʷʟʢʫ ʟ ʡʦʛʦ 
ʪʨʠʧʣʦʾʜʥʦʶ ʧʨʠʨʦʜʦʶ ʧʨʠʚʦʜʠʪʴ ʜʦ ʧʦʰʫʢʫ ʥʦʚʠʭ ʬʦʨʤ ʫ ʧʨʠʨʦʜʽ 
ʪʘ ʩʪʠʤʫʣʶʚʘʥʥʷ ʛʝʥʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʜʫ [198, 218, 129, 229]. 
ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʪʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʜʘʣʦ ʟʤʦʛʫ ʚʠʷʚʠʪʠ ʥʠʟʢʫ ʬʦʨʤ 
ʪʨʠʧʣʦʾʜʥʦʾ ʧʨʠʨʦʜʠ ʚ ʗʧʦʥʽʾ ʪʘ ʉʭʽʜʥʽʡ ɸʟʽʾ. ʆʪʨʠʤʘʥʽ ʪʨʠʧʣʦʾʜʥʽ 
ʬʦʨʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʜʞʝʨʝʣʦʤ ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ ʛʝʥʝʪʠʯʥʦʾ ʙʘʟʠ 
ʤʽʩʢʘʥʪʫʩʫ [126, 238, 229]. 

ɻʝʥʝʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʩʣʠʥ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ 
ʚʢʘʟʫʶʪʴ ʥʘ ʙʣʠʟʴʢʠʡ ʨʦʜʠʥʥʠʡ ʟʚôʷʟʦʢ ʟ ʮʫʢʨʦʚʦʶ ʪʨʦʩʪʠʥʦʶ. 

ɺʠʩʦʢʘ ʩʪʫʧʽʥʴ ʛʝʥʝʪʠʯʥʦʾ ʧʦʜʽʙʥʦʩʪʽ ʤʽʞ ʨʦʜʘʤʠ ʧʝʨʝʜʙʘʯʘʻ 
ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʛʝʥʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʮʫʢʨʦʚʦʾ ʪʨʦʩʪʠʥʠ 
ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʩʦʨʪʽʚ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ [128, 169]. 

ɸʣʴʪʝʨʥʘʪʠʚʥʠʤ ʰʣʷʭʦʤ ʦʪʨʠʤʘʥʥʷ ʛʝʥʝʪʠʯʥʦʾ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʻ 
ʙʦ̔ʪʝʭʥʦʣʦʛʽʷ [234, 200, 92]. ʅʦʚʽ ʛʝʥʦʪʠʧʠ ʤʦʞʫʪʴ ʙʫʪʠ ʦʪʨʠʤʘʥʽ 
ʰʣʷʭʦʤ ʘʥʜʨʦ- ʽ ʛʽʥʦʛʝʥʝʟʫ ʤʝʪʦʜʦʤ ʢʫʣʴʪʫʨʠ ʞʠʪʪʻʟʜʘʪʥʠʭ 
ʤʽʢʨʦʩʧʦʨ ʦʜʥʦʷʜʝʨʥʠʭ ʧʠʣʢʦʚʠʭ ʟʝʨʝʥ ʯʠ ʥʝʟʘʧʣʽʜʥʝʥʠʭ ʷʡʮʝʢʣʽʪʠʥ, 
ʥʘʚʽʪʴ ʷʢʱʦ ʚʦʥʠ ʚʠʥʠʢʘʶʪʴ ʟ ʜʫʞʝ ʥʠʟʴʢʦʶ ʯʘʩʪʦʪʦʶ [234]. 

ʆʪʞʝ, ʽʥʪʨʦʜʫʢʮʽʷ ʪʘ ʩʝʣʝʢʮʽʷ ʤʽʩʢʘʥʪʫʩʫ ʨʦʟʚʠʚʘʻʪʴʩʷ ʫ ʜʚʦʭ 
ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʘʭ. ʇʝʨʰʠʡ ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʩʢʘʥʪʫʩʫ ʷʢ 
ʜʝʢʦʨʘʪʠʚʥʦʾ ʨʦʩʣʠʥʠ. ʋ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʩʝʣʝʢʮʽʷ ʩʧʨʷʤʦʚʘʥʘ ʥʘ 
ʦʪʨʠʤʘʥʥʷ ʩʦʨʪʽʚ ʨʽʟʥʦʾ ʚʠʩʦʪʠ, ʛʘʙʽʪʫʩʫ, ʟ ʨʽʟʥʦʤʘʥʽʪʥʦʶ ʬʦʨʤʦʶ ʪʘ 
ʢʦʣʴʦʨʦʤ ʚʦʣʦʪʽ, ʟʘʙʘʨʚʣʝʥʥʷʤ ʣʠʩʪʢʽʚ. ɼʨʫʛʠʡ ʥʘʧʨʷʤ ï ʮʝ 

ʚʠʨʦʱʫʚʘʥʥʷ ʤʽʩʢʘʥʪʫʩʫ ʷʢ ʜʞʝʨʝʣʘ ʮʝʣʶʣʦʟʠ, ʙʽʦʧʘʣʠʚʘ, ʪʝʧʣʦ- ʪʘ 
ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ɺʽʥ ʧʝʨʝʜʙʘʯʘʻ ʟʘʣʫʯʝʥʥʷ ʥʦʚʠʭ ʚʠʜʽʚ ʪʘ ʬʦʨʤ ʽ 
ʩʪʚʦʨʝʥʥʷ ʩʦʨʪʽʚ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʮʝʣʶʣʦʟʠ, ʣʽʛʥʽʥʫ, ʛʝʤʽʮʝʣʶʣʦʟʠ, 
ʚʠʩʦʢʦʶ ʫʨʦʞʘʡʥʽʩʪʶ ʩʫʭʦʾ ʙʽʦʤʘʩʠ, ʧʽʜʚʠʱʝʥʦʶ ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʶ ʪʘ 
ʟʠʤʦʩʪʽʡʢʽʩʪʶ. ɺʘʞʣʠʚʦʶ ʫʤʦʚʦʶ ʩʝʣʝʢʮʽʾ ʻ ʚʠʚʝʜʝʥʥʷ ʩʪʝʨʠʣʴʥʠʭ 
ʪʨʠʧʣʦʾʜʥʠʭ ʩʦʨʪʽʚ ʟ ʤʝʪʦʶ ʚʠʢʣʶʯʝʥʥʷ ʾʭ ʽʥʚʘʟʽʡʥʦʩʪʽ [231, 234]. 

ʅʘ ʜʘʥʠʡ ʯʘʩ ʤʽʩʢʘʥʪʫʩ ʢʫʣʴʪʠʚʫʶʪʴ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ 
ʩʠʨʦʚʠʥʫ ʜʣʷ ʙʽʦʧʘʣʠʚʘ ʪʘ ʽʥʰʠʭ ʚʠʨʦʙʽʚ ʫ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ, ʚ 
ʪʦʤʫ ʯʠʩʣʽ ʫ ʉʐɸ ʪʘ ɭʚʨʦʧʽ. ɿʚʘʞʘʶʯʠ ʥʘ ʚʠʩʦʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 
ʤʽʩʢʘʥʪʫʩʫ ʽ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʡʦʛʦ ʙʽʦʤʘʩʠ ʷʢ ʙʽʦʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʨʦʚʠʥʠ, 
ʧʦʯʠʥʘʶʯʠ ʟ 1994 ʨʦʢʫ ʟʘʧʦʯʘʪʢʦʚʘʥʦ ʥʠʟʢʫ ʤʽʞʥʘʨʦʜʥʠʭ ʧʨʦʝʢʪʽʚ ʽʟ 
ʚʠʨʦʱʫʚʘʥʥʷ ʤʽʩʢʘʥʪʫʩʫ ʪʘ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ, 
ʦʢʨʽʤ ʚʠʨʦʙʥʠʮʪʚʘ ʝʥʝʨʛʽʾ (ʪʝʧʣʦʚʦʾ, ʝʣʝʢʪʨʠʯʥʦʾ), ʚʠʨʦʱʫʶʪʴ 100% 
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ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʮʴʦʛʦ ʙʽʦʤʘʩʠ, ʩʘʤʦʩʪʽʡʥʦ ʾʾ ʧʝʨʝʨʦʙʣʷʶʪʴ ʥʘ 

ʙʽʦʧʘʣʠʚʦ ʽ ʚʠʨʦʙʣʷʶʪʴ ʪʝʧʣʦʛʝʥʝʨʫʶʯʝ ʦʙʣʘʜʥʘʥʥʷ ʥʘ ʪʚʝʨʜʽʡ 
ʙʽʦʤʘʩʽ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʚ ʅʽʤʝʯʯʠʥʽ ʪʘʢʽ ʨʦʙʦʪʠ ʧʨʦʚʦʜʪ̫ɹ ʩʷ ʬʽʨʤʦʶ 
Vaba Oel AG [241]. 

ɯʥʪʝʥʩʠʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʩʧʨʠʷʣʠ ʪʦʤʫ, ʱʦ 
ʯʝʨʝʟ 12 ʨʦʢʽʚ ʧʽʩʣʷ ʽʥʪʨʦʜʫʢʮʽʾ ʤʽʩʢʘʥʪʫʩʫ ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ 
ʚʠʨʦʱʫʚʘʥʥʷ ʚ ɭʚʨʦʧʽ ʩʪʘʥʦʚʠʣʘ ʙʽʣʷ 170 ʛʘ (1995-1996 ʨʨ.), ʘ ʚ 1998 
ʨʦʮʽ ʥʘʡʙʽʣʴʰʘ ʧʣʦʱʘ ʧʽʜ ʤʽʩʢʘʥʪʫʩʦʤ ʙʫʣʘ ʚ ʐʚʝʮʽʾ (300 ʛʘ). ʋ 1993 
ʨʦʮʽ ʚʩʪʘʥʦʚʣʝʥʦ ɭʚʨʦʧʝʡʩʴʢʫ ʉʽʪʢʫ ʚ 10 ʢʨʘʾʥʘʭ ʽ ʚʠʨʦʱʫʚʘʥʥʷ 
ʧʨʦʚʦʜʠʣʦʩʴ ʚʞʝ ʫ 18 ʤʽʩʮʷʭ [203]. ɿʘ ʜʘʥʠʤʠ ʙʽʦʝʥʝʨʛʝʪʠʯʥʦʾ 
ʘʩʦʮʽʘʮʽʾ ʋʢʨʘʾʥʠ ʫ 2011 ʨʦʮʽ ʚ ʢʨʘʾʥʘʭ ɭʉ ʜʣʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʦʪʨʝʙ 
ʚʠʨʦʱʫʚʘʣʦʩʴ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ 19804 ʛʘ, ʚ ʪʦʤʫ ʯʠʩʣʽ: ʫ 
ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ï 10000-11000 ʛʘ, ʌʨʘʥʮʽʾ ï 3000 ʛʘ, ɯʨʣʘʥʜʽʾ ï 
2200 ʛʘ, ʅʽʤʝʯʯʠʥʽ ï 2000 ʛʘ, ɸʚʩʪʨʽʾ ï 800 ʛʘ, ʐʚʝʮʽʾ ï 450 ʛʘ ʪʘ 

ɹʝʣʴʛʽʾ ï 100 ʛʘ [14]. ʈʷʜ ʤʽʩʢʘʥʪʫʩʥʠʭ ʧʨʦʝʢʪʽʚ, ʨʦʟʨʘʭʦʚʘʥʠʭ ʜʦ 
2019 ʨʦʢʫ, ʬʽʥʘʥʩʫʻ ʧʦʣʴʩʴʢʘ ʧʨʦʛʨʘʤʘ BioStrateg. 

ʋ ʉʐɸ ʜʦʩʣʽʜʞʝʥʥʷ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ ʨʦʟʧʦʯʘʣʠʩʴ ʚ 
2001 ʨʦʮʽ ʚ ʋʥʽʚʝʨʩʠʪʝʪʘʭ ʰʪʘʪʽʚ ɯʣʣʽʥʦʡʩ, ʄʽʩʩʽʩʽʧʽ, ʄʽʯʠʛʘʥ, 
ʄʽʥʥʝʩʦʪʘ, ɼʞʦʨʜʞʽʷ, ɺʽʩʢʦʥʩʠʥ ʪʘ ʽʥʰʠʭ [227]. ɺʠʜ ʙʫʚ 
ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʚ ʉʐɸ ʜʣʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʝʧʣʘ ʪʘ 
ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ, ʘ ʪʘʢʦʞ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʙʽʦʝʪʘʥʦʣʫ [171, 195]. 
ʇʦʯʠʥʘʶʯʠ ʟ 2005 ʨʦʢʫ ʚʯʝʥʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʫʥʽʚʝʨʩʠʪʝʪʫ 
ʰʪʘʪʫ ɯʣʣʽʥʦʡʩ ʚ ʋʨʙʘʥʘ-ʐʘʤʧʝʡʥ (ʉʐɸ) ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʌʨʝʥʢʘ 
ɼʦʣʝʤʘʥʘ ʧʨʦʚʦʜʷʪʴ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʧʣʦʱʽ 320 ʛʘ. 

ʋ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ʢʦʤʧʘʥʽʷ BICAL Ltd ʻ ʦʩʥʦʚʥʠʤ ʚʠʨʦʙʥʠʢʦʤ 
ʛʨʘʥʫʣ ʪʘ ʙʨʠʢʝʪʽʚ. ɿʛʽʜʥʦ ʟ ʧʽʜʨʘʭʫʥʢʘʤʠ ʝʢʩʧʝʨʪʽʚ ʧʘʣʠʚʥʽ ʛʨʘʥʫʣʠ ʟ 
ʤʽʩʢʘʥʪʫʩʫ ʟʘʡʤʘʶʪʴ ʙʣʠʟʴʢʦ 7% ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʨʠʥʢʫ 

ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ. BICAL Ltd ʟʘʙʝʟʧʝʯʫʻ ʙʽʦʧʘʣʠʚʦʤ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʽ 
ʝʥʝʨʛʝʪʠʯʥʽ ʢʦʤʧʘʥʽʾ [211]. 

ʋ ʢʨʘʾʥʘʭ ʟʘʭʽʜʥʦʾ ɸʬʨʠʢʠ ʟ 2007 ʨʦʢʫ ʨʦʟʧʦʯʘʪʠʡ ʬʨʘʥʮʫʟʴʢʠʡ 
ʧʨʦʝʢʪ ʧʽʜ ʥʘʟʚʦʶ çPlantation Africansô de Miscanthus ï PAMIè 
(ɸʬʨʠʢʘʥʩʴʢʽ ʧʣʘʥʪʘʮʽʾ ʤʽʩʢʘʥʪʫʩʫ ʇɸʄʀ). ʇʨʦʝʢʪ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ 
ʩʪʚʦʨʝʥʥʷ ʤʝʨʝʞʽ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʡ ʫ ʨʝʛʽʦʥʽ, ʟ ʷʢʠʭ ʙʫʜʝ 
ʝʢʩʧʦʨʪʦʚʘʥʦ ʙʽʦʤʘʩʫ ʥʘ ʩʚʽʪʦʚʽ ʨʠʥʢʠ ʪʘ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʧʘʣʠʚʘ ʥʘ 
ʤʽʩʮʝʚʦʤʫ ʨʽʚʥʽ. ʅʘ ʧʣʦʱʽ 200 ʛʘ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʝʢʪʫ ʙʫʣʠ 
ʚʢʣʘʜʝʥʽ ʽʥʚʝʩʪʠʮʽʾ ʫ ʨʦʟʤʽʨʽ ú 800 000 ʟ ʨʽʚʥʝʤ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʚʽʜ 20 
ʜʦ 30% [245]. 
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ȶȴȭȪȝȱ 3 
ȦȩȶȴȸȫȻȳȝȽȳȝ ȴȷȳȴȨȮ ȰȹȱɂȸȮȨȹȨȦȳȳɅ ȲȝȷȰȦȳȸȹȷȹ Ȩ 

ȹȰȶȦȞȳȝ 

ɺ ʋʢʨʘʾʥʽ ʧʝʨʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʨʦʱʫʚʘʥʥʷ ʤʽʩʢʘʥʪʫʩʫ 

(ʛʽʛʘʥʪʩʴʢʦʛʦ) ʙʫʣʠ ʨʦʟʧʦʯʘʪʽ ʚ 2004 ʨʦʮʽ ʧʨʦʬʝʩʦʨʦʤ 

ɾʠʪʦʤʠʨʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʘʛʨʦʝʢʦʣʦʛʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ɺʦʣʦʜʠʤʠʨʦʤ ɿʽʥʯʝʥʢʦʤ [37]. ʈʠʟʦʤʠ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ ʚʽʥ 

ʟʘʚʽʟ ʽʟ ɺʘʨʰʘʚʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽ ʚʠʩʘʜʠʚ ʾʭ ʥʘ ʜʚʦʭ ʜʦʩʣʽʜʥʠʭ 

ʜʽʣʷʥʢʘʭ: ʚ ɹʦʪʘʥʽʯʥʦʤʫ ʩʘʜʫ ʫʥʽʚʝʨʩʠʪʝʪʫ ʪʘ ʥʘ ʧʦʣʽ ʧʽʜ ʩʝʣʦʤ ɹʝʭʠ 

ʂʦʨʦʩʪʝʥʩʴʢʦʛʦ ʨʘʡʦʥʫ. 

ɺ ʫʤʦʚʘʭ ɾʠʪʦʤʠʨʩʴʢʦʛʦ ʇʦʣʽʩʩʷ ʚʠʚʯʝʥʦ ʚʧʣʠʚ ʧʣʦʱʽ 

ʞʠʚʣʝʥʥʷ ʥʘ ʚʠʩʦʪʫ ʪʘ ʜʽʘʤʝʪʨ ʛʦʣʦʚʥʦʛʦ ʧʘʛʦʥʘ ʤʽʩʢʘʥʪʫʩʫ. 

ʅʘʚʝʜʝʥʘ ʧʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʜʽʚ ʪʘ ʬʦʨʤ ʨʦʩʣʠʥ ʨʦʜʫ 

Miscanthus ʟ ʦʜʥʘʢʦʚʦʶ ʧʣʦʱʝʶ ʞʠʚʣʝʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʘ ʦʧʪʠʤʘʣʴʥʘ 

ʰʠʨʠʥʘ ʤʽʞʨʷʜʴ [122]. 

ʇʝʚʥʽ ʟʜʦʙʫʪʢʠ ʚ ʧʠʪʘʥʥʷʭ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ 

ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʢʫʣʴʪʫʨ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʚ ʅʘʮʽʦʥʘʣʴʥʦʤʫ 

ʙʦʪʘʥʽʯʥʦʤʫ ʩʘʜʫ ʽʤ. ʄ.ʄ. ɻʨʠʰʢʘ HAH ʋʢʨʘʾʥʠ, ɯʥʩʪʠʪʫʪʽ 

ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʢʫʣʴʪʫʨ ʽ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʅɸɸʅ ʋʢʨʘʾʥʠ, 

ɯʥʩʪʠʪʫʪʽ ʭʘʨʯʦʚʦʾ ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʪʘ ʛʝʥʦʤʽʢʠ, ɯʥʩʪʠʪʫʪʽ ʪʝʭʥʽʯʥʦʾ 

ʪʝʧʣʦʬʽʟʠʢʠ HAH ʋʢʨʘʾʥʠ (ɯʊʊʌ ʅɸʅʋ), ɯʥʩʪʠʪʫʪʽ ʚʽʜʥʦʚʣʶʚʘʥʦʾ 

ʝʥʝʨʛʝʪʠʢʠ ʅɸʅʋ, ʅʅʎ çɯʥʩʪʠʪʫʪ ʟʝʤʣʝʨʦʙʩʪʚʘ ʅɸɸʅè, 

ɾʠʪʦʤʠʨʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʘʛʨʦʝʢʦʣʦʛʽʯʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ 

(ɾʅɸɽʋ), ɯʥʩʪʠʪʫʪʽ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʟʘʭʽʜʥʦʛʦ ʇʦʣʽʩʩʷ, 

ɺʽʥʥʠʮʴʢʦʤʫ ʅɸʋ ʪʘ ʽʥʰʠʭ.  

ʉʘʤʝ ʚ ʋʢʨʘʾʥʽ (ʅʘʮʽʦʥʘʣʴʥʠʡ ʙʦʪʘʥʽʯʥʠʡ ʩʘʜ ʽʤ. ʄ. ʄ. ɻʨʠʰʢʘ 

ʅɸʅ ʋʢʨʘʾʥʠ) ʩʪʚʦʨʝʥʘ ʦʜʥʘ ʟ ʥʘʡʙʘʛʘʪʰʠʭ ʫ ʩʚʽʪʽ, ʚ ʧʣʘʥʽ ʷʢ 

ʚʠʜʦʚʦʛʦ, ʪʘʢ ʽ ʩʦʨʪʦʚʦʛʦ ʩʢʣʘʜʫ, ʢʦʣʝʢʮʽʷ (ʛʝʥʦʬʦʥʜ) ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʨʦʩʣʠʥ, ʱʦ ʥʘʣʽʯʫʻ ʥʘ ʩʴʦʛʦʜʥʽ ʧʦʥʘʜ 500 ʚʠʜʽʚ ʽ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ 

ʩʦʨʪʽʚ (114 ï ʮʫʢʨʦʥʦʩʥʠʭ, 168 ï ʦʣʽʡʥʠʭ, 181 ï ʩʠʨʦʚʠʥʥʠʭ ʢʫʣʴʪʫʨ 

ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʚʝʨʜʦʛʦ ʙʽʦʧʘʣʠʚʘ ʽ ʙʽʦʛʘʟʫ ʪʦʱʦ). ɿʽʙʨʘʥʦ 

ʛʝʥʦʬʦʥʜ ʨʦʜʫ ʄʽʩʢʘʥʪʫʩ, ʷʢʠʡ ʥʘʨʘʭʦʚʫʻ 26 ʪʘʢʩʦʥʽʚ (ʜʦʜ. 1, 2). 

ʂʨʽʤ ʽʥʪʨʦʜʫʮʝʥʪʽʚ ʪʘ ʤʘʣʦʧʦʰʠʨʝʥʠʭ ʢʫʣʴʪʫʨ, ʚʠʨʦʱʫʶʪʴʩʷ ʬʦʨʤʠ, 

ʛʽʙʨʠʜʠ ʪʘ ʩʦʨʪʠ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʦʩʣʠʥ ʚʣʘʩʥʦʾ ʩʝʣʝʢʮʽʾ. ɿʦʢʨʝʤʘ, 

ʚʯʝʥʠʤʠ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʙʦʪʘʥʽʯʥʦʛʦ ʩʘʜʫ ʪʘ ɯʥʩʪʠʪʫʪʫ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ 

ʢʫʣʴʪʫʨ ʽ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʅɸɸʅ ʋʢʨʘʾʥʠ ʚʠʚʝʜʝʥʦ ʰʽʩʪʴ ʩʦʨʪʽʚ 
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ʤʽʩʢʘʥʪʫʩʫ, ʷʢʽ ʧʨʠʜʘʪʥʽ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʘʛʨʦʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥʘʭ 

ʃʽʩʦʩʪʝʧʫ ʪʘ ʇʦʣʽʩʩʷ ʋʢʨʘʾʥʠ (ʜʦʜ. 3; 4). 

ʇʝʨʰʽ ʧʣʘʥʪʘʮʽʾ ʤʽʩʢʘʥʪʫʩʫ ʚ ʋʢʨʘʾʥʽ ʙʫʣʠ ʚʠʩʘʜʞʝʥʽ ʱʝ ʚ 2006-

2007 ʨʦʢʘʭ (ʍʘʨʢʽʚʩʴʢʘ ʡ ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣʘʩʪʽ). ɯʟ 2008 ʨʦʢʫ 

ʥʘʫʢʦʚʮʽ ɯʥʩʪʠʪʫʪʫ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʢʫʣʴʪʫʨ ʽ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ 

ʧʨʘʮʶʶʪʴ ʥʘʜ ʟʘʤʽʱʝʥʥʷʤ ʪʨʘʜʠʮʽʡʥʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤ 

ʙʽʦʣʦʛʽʯʥʠʤ ʫ ɹʦʨʱʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɿʘʚʜʷʢʠ 

ʝʥʪʫʟʽʘʟʤʫ ɺʘʣʝʥʪʠʥʘ ʃʫʛʦʚʩʴʢʦʛʦ, ʤʽʩʢʘʥʪʫʩ ʘʬʨʦ-ʘʟʽʘʪʩʴʢʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʧʨʠʞʠʚʩʷ ʡ ʥʘ ʏʝʨʢʘʱʠʥʽ, ʚ ʦʧʘʣʶʚʘʣʴʥʦʤʫ ʩʝʟʦʥʽ 2012 

ʨʦʢʫ ʛʨʽʚ ʙʫʜʠʥʢʠ ʤʽʢʨʦʨʘʡʦʥʫ çʉʦʩʥʽʚʢʘè. ʋ 2013 ʨʦʮʽ ʧʦʯʘʣʠ 

çʥʘʨʦʜʞʫʚʘʪʠʩʷè ʧʨʦʤʠʩʣʦʚʽ ʧʣʘʥʪʘʮʽʾ ʤʽʩʢʘʥʪʫʩʫ ʡ ʫ ʙʘʛʘʪʴʦʭ 

ʽʥʰʠʭ ʨʝʛʽʦʥʘʭ ʢʨʘʾʥʠ: 10 ʛʘ ʫ ʂʠʾʚʩʴʢʽʡ, 10 ʛʘ ʫ ʃʴʚʽʚʩʴʢʽʡ, 35 ʛʘ ï ʫ 

ɾʠʪʦʤʠʨʩʴʢʽʡ ʦʙʣʘʩʪʷʭ, 30 ï ʥʘ ʇʨʠʢʘʨʧʘʪʪʽ. ʇʽʩʣʷ ʙʘʛʘʪʦʨʽʯʥʦʾ 

ʧʽʜʛʦʪʦʚʯʦʾ ʨʦʙʦʪʠ ʚʠʡʰʣʘ ʥʘ ʧʨʦʤʠʩʣʦʚʽ ʦʙʩʷʛʠ ʡ ʫʞʝ ʛʦʪʦʚʘ 

ʧʦʩʪʘʚʣʷʪʠ ʧʝʨʰʽ ʧʘʨʪʽʾ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʤʽʩʢʘʥʪʫʩʫ 

ʗʣʪʫʰʢʽʚʩʴʢʘ ɼʉʉ (ɺʽʥʥʠʮʴʢʘ ʦʙʣʘʩʪʴ). ʂʦʤʧʘʥʽʷ Phyto Fuels Group, 

ʱʦ ʚ ʥʘʫʢʦʚʠʭ ʧʠʪʘʥʥʷʭ ʪʽʩʥʦ ʩʧʽʚʧʨʘʮʶʻ ʟ ɯʥʩʪʠʪʫʪʦʤ ʙʽʦʤʘʩʠ ʪʘ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ (ʤ. ʇʦʣʪʘʚʘ) ʽ ʋʥʽʚʝʨʩʠʪʝʪʦʤ ɺʘʛʝʥʽʥʛʝʥʘ 

(ʅʽʜʝʨʣʘʥʜʠ), ʩʝʣʝʢʮʽʦʥʫʻ ʡ ʚʠʨʦʱʫʻ ʮʽʣʫ ʥʠʟʢʫ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʢʫʣʴʪʫʨ (ʧʨʦʩʦ ʧʨʫʪʦʧʦʜʽʙʥʝ (ʩʚʽʯʛʨʘʩ), ʤʽʩʢʘʥʪʫʩ, ʚʝʨʙʘ, ʩʦʨʛʦ 

ʮʫʢʨʦʚʝ ʪʘ ʽʥ.). ʈʦʟʛʦʨʪʘʻ ʤʘʩʰʪʘʙʥʝ ʚʠʨʦʱʫʚʘʥʥʷ ʤʽʩʢʘʥʪʫʩʫ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʙʽʦʩʠʨʦʚʠʥʠ ʡ ʚʠʨʦʙʥʠʮʪʚʘ ʟ ʥʝʾ ʪʚʝʨʜʦʛʦ ʙʽʦʧʘʣʠʚʘ ʥʘ 

ʚʣʘʩʥʦʤʫ ʧʝʣʝʪʥʦʤʫ ʟʘʚʦʜʽ KSG Agro ï ʦʜʠʥ ʽʟ ʧʨʦʚʽʜʥʠʭ 

ʘʛʨʦʭʦʣʜʠʥʛʽʚ ʋʢʨʘʾʥʠ (ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʦʙʣʘʩʪʴ). ʄʘʪʦʯʥʽ 

ʧʣʘʥʪʘʮʽʾ ʢʫʣʴʪʫʨʠ ʥʘ 33 ʛʘ ʪʫʪ ʙʫʣʠ ʩʪʚʦʨʝʥʽ ʚ 2013 ʨʦʮʽ. ʇʣʘʥʪʘʮʽʶ 

ʤʽʩʢʘʥʪʫʩʫ ʥʘ 207 ʛʘ ʊʟʆɺ çɽʥʝʨʛʦ ɸʛʨʘʨè ʟʘʢʣʘʣʦ ʥʘ ʧʦʣʷʭ 

ʘʛʨʦʭʦʣʜʠʥʛʫ çʉʚʘʨʦʛ ɺʝʩʪ ɻʨʫʧè (ʍʤʝʣʴʥʠʯʯʠʥʘ) [43]. ʋ 2016 ʨʦʮʽ ʚ 

ʋʢʨʘʾʥʽ ʧʣʦʱʽ ʧ̔ ʜ ʤʽʩʢʘʥʪʫʩʦʤ ʛʽʛʘʥʪʩʴʢʠʤ ʜʦʩʷʛʣʠ ʙʣʠʟʴʢʦ 750 ʛʘ. 

ʅʘʡʙʽʣʴʰʽ ʧʣʦʱʽ ï 580 ʛʘ ï ʟʘʢʣʘʜʝʥʽ ʊʟʆɺ çɽʥʝʨʛʦ ɸʛʨʘʨè.  

ɺʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʝʥʝʨʛʦʥʝʟʘʣʝʞʥʦʩʪʽ ʋʢʨʘʾʥʠ ʧʦʪʨʝʙʫʻ 

ʩʫʪʪʻʚʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱ ʝʥʝʨʛʝʪʠʯʥʠʭ ʢʫʣʴʪʫʨ, ʚ ʪʦʤʫ ʯʠʩʣʽ ï 

ʤʽʩʢʘʥʪʫʩʫ, ʱʦ ʚʠʤʘʛʘʻ ʧʦʛʣʠʙʣʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʨʦʩʪʫ ʤʽʩʢʘʥʪʫʩʫ ʚ ʨʽʟʥʠʭ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʪʘ 

ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ ʡʦʛʦ ʙʽʦʤʘʩʠ. 

ʄʽʩʢʘʥʪʫʩ ʟʘ ʘʛʨʦʪʝʭʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʽʩʪʦʪʥʦ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʙʽʣʴʰʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, 

ʥʘʩʘʤʧʝʨʝʜ ï ʟʘ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʡʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ.  
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3.1. ȴɗɔɇɑɎɈɔɗɘɫ ɖɔɍɒɓɔɌɋɓɓɥ ɒɫɗɐɆɓɘəɗə 

ɺ ʢʫʣʴʪʫʨʽ ʽʩʥʫʻ ʜʝʢʽʣʴʢʘ ʩʧʦʩʦʙʽʚ ʨʦʟʤʥʦʞʝʥʥʷ ʚʠʜʽʚ 

ʤʽʩʢʘʥʪʫʩʫ, ʘ ʩʘʤʝ: 

V ʥʘʩʽʥʥʷʤ; 

V ʢʣʦʥʘʣʴʥʠʤ ʤʽʢʨʦʨʦʟʤʥʦʞʝʥʥʷʤ (ʯʝʨʝʟ ʢʫʣʴʪʫʨʫ in vitro); 

V ʧʦʜʽʣʦʤ ʤʘʪʦʯʥʦʛʦ ʢʦʨʝʥʝʚʠʱʘ (ʨʠʟʦʤʘʤʠ); 

V ʞʠʚʮʶʚʘʥʥʷʤ (ʫʢʦʨʽʥʝʥʥʷʤ ʤʽʞʚʫʟʣʽʚ). 

ʂʦʞʥʠʡ ʽʟ ʤʝʪʦʜʽʚ ʨʦʟʤʥʦʞʝʥʥʷ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʦ ʥʠʞʯʝ 

ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʟʜʽʣʘʭ. 

ʈʦʟʤʥʦʞʝʥʥʷ ʥʘʩʽʥʥʷʤ ʚ ʦʩʥʦʚʥʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʧʨʠʨʦʜʥʠʭ 

ʬʽʪʦʮʝʥʦʟʘʭ ʘʙʦ ʨʦʟʧʣʽʜʥʠʢʫ. ʇʨʦʪʝ ʥʝ ʚʩʽ ʚʠʜʠ ʤʽʩʢʘʥʪʫʩʫ 

ʨʦʟʤʥʦʞʫʶʪʴʩʷ ʥʘʩʽʥʥʷʤ. ʅʘʧʨʠʢʣʘʜ ʤʽʩʢʘʥʪʫʩ ʛʽʛʘʥʪʩʴʢʠʡ ʥʝ ʫʪʚʦʨʶʻ 

ʥʘʩʽʥʥʷ, ʙʦ ʻ ʪʨʠʧʣʦʾʜʦʤ ʽ ʤʘʻ ʩʪʝʨʠʣʴʥʠʡ ʧʠʣʦʢ [13], ʪʦʤʫ ʡʦʛʦ 

ʨʦʟʤʥʦʞʫʶʪʴ ʚʝʛʝʪʘʪʠʚʥʦ ʧʦʜʽʣʦʤ ʢʦʨʝʥʝʚʠʱ ï ʨʠʟʦʤʘʤʠ, ʷʢʠʡ ʻ 

ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʪʘ ʤʘʣʦ ʚʠʪʨʘʪʥʠʤ ʩʧʦʩʦʙʦʤ [41, 68, 121]. 

ʈʦʟʤʥʦʞʝʥʥʷ ʩʘʜʞʘʥʮʷʤʠ ʟ ʢʫʣʴʪʫʨʠ in vitrʦ. ɺʠʭʽʜʥʠʤ 

ʜʦʥʦʨʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʮʴʦʛʦ ʪʠʧʫ ʩʘʜʞʘʥʮʽʚ ʻ 

ʥʝʜʦʟʨʽʣʽ ʩʫʮʚʽʪʪʷ, ʣʠʩʪʷ, ʘ ʪʘʢʦʞ ʙʨʫʥʴʢʠ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ 

ʨʠʟʦʤʘʭ ʪʘ ʧʘʛʦʥʘʭ, ʟ ʷʢʠʭ ʦʪʨʠʤʫʶʪʴ ʝʢʩʧʣʘʥʪʘʪʠ. ʆʜʥʘʢ 

ʨʝʛʝʥʝʨʘʮʽʷ ʨʦʩʣʠʥ ʟ ʮʠʭ ʝʢʩʧʣʘʥʪʘʪʽʚ ʤʝʥʰ ʨʝʟʫʣʴʪʘʪʠʚʥʘ, ʥʽʞ ʟ 

ʥʝʜʦʟʨʽʣʠʭ ʩʫʮʚʽʪʴ [191]. ʆʪʨʠʤʘʥʽ ʝʢʩʧʣʘʥʪʠ ʢʫʣʴʪʠʚʫʶʪʴ ʥʘ 

ʚʽʜʧʦʚʽʜʥʦʤʫ ʞʠʚʠʣʴʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, ʥʘʡʯʘʩʪʽʰʝ ʮʝ ʻ ʞʠʚʠʣʴʥʝ 

ʩʝʨʝʜʦʚʠʱʝ ʄʫʨʘʩʽʛʝ ʽ ʉʢʫʛʘ (ʄʉ) ʘʙʦ ɼʞʦʥʩʘ. 

ʈʽʩʪ ʢʘʣʶʩʘ ʽ ʨʝʛʝʥʝʨʘʮʽʷ ʨʦʩʣʠʥ ʻ ʢʨʘʱʠʤʠ ʥʘ ʨʽʜʢʦʤʫ 

ʧʦʞʠʚʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʦʪʷʛʦʤ ʧôʷʪʠ ʤʽʩʷʮʽʚ ʟ 

ʦʜʥʦʛʦ ʝʢʩʧʣʘʥʪʘ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ 1830 ʨʦʩʣʠʥ [149]. ʎʝʡ ʩʧʦʩʽʙ 

ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʦʟʜʦʨʦʚʣʝʥʠʡ ʤʘʪʝʨʽʘʣ ʜʣʷ ʢʦʤʝʨʮʽʡʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ, ʜʘʻ ʟʤʦʛʫ ʨʦʟʤʥʦʞʫʚʘʪʠ ʩʝʣʝʢʮʽʡʥʽ ʟʨʘʟʢʠ ʚʧʨʦʜʦʚʞ 

ʨʦʢʫ ʥʘ ʥʝʚʝʣʠʢʽʡ ʣʘʙʦʨʘʪʦʨʥʽʡ ʧʣʦʱʽ ʪʘ ʧʽʜʚʠʱʠʪʠ ʢʦʝʬʽʮʽʻʥʪ 

ʨʦʟʤʥʦʞʝʥʥʷ [239]. ʎʝʡ ʤʝʪʦʜ ʻ ʜʫʞʝ ʧʨʦʜʫʢʪʠʚʥʠʤ, ʘʣʝ ʤʘʻ 

ʥʝʜʦʣʽʢʠ. ʇʝʨʰʠʡ ʟ ʥʠʭ ï ʮʝ ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ, ʷʢʘ ʨʦʙʠʪʴ 

ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ ʤʽʩʢʘʥʪʫʩʫ ʟʘ ʪʘʢʠʤ ʤʝʪʦʜʦʤ ʥʝʨʝʥʪʘʙʝʣʴʥʠʤ. 

ɼʨʫʛʠʡ ʥʝʜʦʣʽʢ ï ʥʠʟʴʢʠʡ ʚʽʜʩʦʪʦʢ ʚʠʞʠʚʘʥʥʷ ʧʽʩʣʷ ʧʝʨʰʦʾ ʟʠʤʽʚʣʽ. 

ʏʘʩʪʦ ʧʣʘʥʪʘʮʽʾ, ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʩʣʠʥ, ʨʦʟʤʥʦʞʝʥʠʭ ʪʘʢʠʤ 

ʤʝʪʦʜʦʤ, ʚʠʧʘʜʘʶʪʴ ʽ ʧʦʜʘʣʴʰʝ ʚʠʨʦʱʫʚʘʥʥʷ ʩʪʘʻ ʥʝʜʦʮʽʣʴʥʠʤ [201]. 

ʈʦʟʤʥʦʞʝʥʥʷ ʨʦʩʣʠʥ ʮʠʤ ʩʧʦʩʦʙʦʤ ʧʨʦʚʦʜʷʪʴ ʚ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʣʘʙʦʨʘʪʦʨʽʷʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʠʭ ʤʝʪʦʜʠʢ ʽ ʨʝʘʢʪʠʚʽʚ, ʧʨʦ 

ʱʦ ʜʦʢʣʘʜʥʽʰʝ ʙʫʜʝ ʦʧʠʩʘʥʦ ʫ ʨʦʟʜʽʣʽ 4. 
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ʉʧʦʩʽʙ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ ʧʦʜʽʣʦʤ ʢʦʨʝʥʝʚʠʱ (ʨʠʟʦʤ). 

ʋ 1990 ʨʦʮʽ ʥʘ ʜʦʩʣʽʜʥʽʡ ʩʪʘʥʮʽʾ ʚ ɼʘʥʽʾ ʚʠʷʚʠʣʠ, ʱʦ ʧʽʜ ʯʘʩ 

ʟʥʠʱʝʥʥʷ ʧʣʘʥʪʘʮʽʡ ʤʽʩʢʘʥʪʫʩʫ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʤʘʰʠʥ, ʚʽʜʙʫʣʘʩʷ ʟʚʦʨʦʪʥʘ ʜʽʷ ï ʨʦʩʣʠʥʠ ʧʦʯʘʣʠ ʜʫʞʝ ʰʚʠʜʢʦ 

ʚʽʜʨʦʩʪʘʪʠ. ʎʝ ʜʘʣʦ ʽʜʝʶ ʜʣʷ ʥʦʚʦʛʦ ʤʝʪʦʜʫ ʟʘʢʣʘʜʘʥʥʷ ʧʣʘʥʪʘʮʽʡ ï 

ʧʦʜʽʣʦʤ ʢʦʨʝʥʝʚʠʱ [139, 170]. 

ʆʜʥʠʤ ʽʟ ʩʧʦʩʦʙʽʚ ʦʪʨʠʤʘʥʥʷ ʩʘʜʞʘʥʮʽʚ ʻ ʧʦʜʨʽʙʥʝʥʥʷ 

ʢʦʨʝʥʝʚʠʱʘ ʥʘ ʬʨʘʛʤʝʥʪʠ ʜʦʚʞʠʥʦʶ ʙʽʣʷ 10 ʩʤ. ʆʩʥʦʚʥʦʶ 

ʧʝʨʝʚʘʛʦʶ ʩʘʜʞʘʥʮʽʚ, ʦʪʨʠʤʘʥʠʭ ʟʘ ʮʠʤ ʩʧʦʩʦʙʦʤ, ʻ ʾʭ ʙʽʣʴʰ ʚʠʩʦʢʘ 

ʚʠʪʨʠʚʘʣʽʩʪʴ ʱʦʜʦ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʧʽʜ ʯʘʩ ʧʝʨʰʦʾ ʟʠʤʠ, ʘ ʪʘʢʦʞ 

ʰʚʠʜʢʠʡ ʨʦʟʚʠʪʦʢ. 

ʈʦʟʤʥʦʞʝʥʥʷ ʩʘʜʞʘʥʮʷʤʠ ʟ ʫʢʦʨʽʥʝʥʠʭ ʤʽʞʚʫʟʣʽʚ. ʋ 1997 ʨʦʮʽ 

ʥʘ ʢʘʬʝʜʨʽ ʬʽʟʽʦʣʦʛʽʾ ʨʦʩʣʠʥ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʙʽʦʨʝʩʫʨʩʽʚ 

ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜ, ʚ ʷʢʦʤʫ 

ʫʢʦʨʽʥʶʚʘʣʠʩʴ ʤʽʞʚʫʟʣʷ ʥʘʜʟʝʤʥʦʛʦ ʧʘʛʦʥʫ ʨʦʩʣʠʥ. ɿʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʮʴʦʛʦ ʩʧʦʩʦʙʫ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʧʨʦʙʣʝʤʠ ʽʟ ʧʝʨʝʟʠʤʽʚʣʝʶ ʨʦʩʣʠʥ ʫ 

ʟʚôʷʟʢʫ ʟ ʜʫʞʝ ʢʦʨʦʪʢʠʤ ʯʘʩʦʤ ʜʣʷ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʜʦ ʫʤʦʚ ʟʠʤʽʚʣʽ ʪʘ 

ʩʢʣʘʜʥʽʩʪʴ ʤʝʭʘʥʽʟʦʚʘʥʦʛʦ ʩʘʜʽʥʥʷ [40]. 

ɺ ʫʤʦʚʘʭ ɾʠʪʦʤʠʨʩʴʢʦʛʦ ʇʦʣʽʩʩʷ ʚʠʧʨʦʙʫʚʘʥʦ ʫʢʦʨʽʥʶʚʘʥʥʷ 

ʨʽʟʥʠʭ ʟʘ ʚʽʢʦʤ ʨʦʩʣʠʥ ʤʽʩʢʘʥʪʫʩʫ ʤʽʞʚʫʟʣʷʤʠ ʩʪʝʙʝʣ ʫ ʨʦʟʯʠʥʘʭ ʟ 

ʬʽʪʦʛʦʨʤʦʥʘʤʠ ʛʫʤʽʥʦʚʦʾ ʧʨʠʨʦʜʠ ɽʢʦ-ɻʫʤʘʪʫ ʚ ʢʦʥʮʝʥʪʨʘʮʽʾ 0,02%. 

ɼʣʷ ʨʦʙʦʪʠ ʙʽʣʴʰ ʧʨʠʜʘʪʥʠʤʠ ʚʠʷʚʠʣʠʩʷ ʧʝʨʰʝ ʪʘ ʜʨʫʛʝ ʤʽʞʚʫʟʣʷ 

ʨʦʩʣʠʥ ʪʨʝʪʴʦʛʦ ʪʘ ʥʘʩʪʫʧʥʠʭ ʨʦʢʽʚ ʚʝʛʝʪʘʮʽʾ. ʊʦʤʫ ʚʠʥʠʢʘʻ ʧʦʪʨʝʙʘ ʫ 

ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʮʠʭ ʩʧʦʩʦʙʽʚ ʨʦʟʤʥʦʞʝʥʥʷ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʚʠʨʦʙʥʠʮʪʚʦ [40]. 

ʆʩʥʦʚʥʠʤ ʩʧʦʩʦʙʦʤ ʩʪʚʦʨʝʥʥʷ ʧʣʘʥʪʘʮʽʡ ʤʽʩʢʘʥʪʫʩʫ 

ʛʽʛʘʥʪʩʴʢʦʛʦ ʚ ʧʨʦʤʠʩʣʦʚʠʭ ʤʘʩʰʪʘʙʘʭ ʻ ʚʠʩʘʜʞʫʚʘʥʥʷ ʨʠʟʦʤ ï

ʯʘʩʪʠʥ ʢʦʨʝʥʝʚʠʱʘ, ʷʢʽ ʤʽʩʪʷʪʴ ʙʨʫʥʴʢʠ. 

ʈʠʟʦʤʠ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʟʘ ʬʦʨʤʦʶ ʽ ʨʦʟʤʽʨʘʤʠ 

ʙʨʫʥʴʦʢ, ʱʦ ʥʝ ʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʩʝʧʘʨʫʚʘʪʠ, ʪʦʤʫ ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ 

ʩʘʜʽʥʥʷ ʨʠʟʦʤ ʙʝʟ ʨʫʯʥʦʛʦ ʢʘʣʽʙʨʫʚʘʥʥʷ ʻ ʥʝʤʦʞʣʠʚʠʤ.  

ʑʝ ʦʜʥʽʻʶ ʦʩʦʙʣʠʚʽʩʪʶ ʻ ʪʝ, ʱʦ ʨʦʩʣʠʥʠ ʤʽʩʢʘʥʪʫʩʫ ʙʘʛʘʪʦʨʽʯʥʽ ʽ 

ʪʦʤʫ ʤʘʶʪʴ ʨʽʟʥʽ ʚʠʤʦʛʠ ʜʦ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫ ʧʝʨʰʽ ʜʚʘ 

ʨʦʢʠ ʚʝʛʝʪʘʮʽʾ ʪʘ ʚ ʥʘʩʪʫʧʥʽ, ʱʦ ʧʦʚôʷʟʘʥʦ ʽʟ ʩʠʩʪʝʤʦʶ ʞʠʚʣʝʥʥʷ ʪʘ 

ʟʘʭʠʩʪʫ ʚʽʜ ʙʫʨôʷʥʽʚ. 

ɯʥʰʦʶ ʚʣʘʩʪʠʚʽʩʪʶ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ ʻ ʟʜʘʪʥʽʩʪʴ ʝʬʝʢʪʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ, ʥʘʢʦʧʠʯʫʶʯʠ 

ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʩʫʭʠʭ ʨʝʯʦʚʠʥ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ. ɸʣʝ ʧʨʠ ʮʴʦʤʫ 

ʨʦʩʣʠʥʠ ʧʦʪʨʝʙʫʶʪʴ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʤʦʛ ʜʦ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ, 
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ʦʩʦʙʣʠʚʦ ʜʦ ʪʝʧʣʘ ʪʘ ʚʦʣʦʛʠ. ʂʨʽʤ ʪʦʛʦ, ʥʘ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʤʽʩʢʘʥʪʫʩʫ 

ʟʥʘʯʥʦ ʚʧʣʠʚʘʶʪʴ ʘʛʨʦʪʝʭʥʽʯʥʽ ʧʨʠʡʦʤʠ ʡʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ. 

3.2. ȫɐɔɑɔɉɫɝɓɫ ɘɆ Ɇɉɖɔɘɋɛɓɫɝɓɫ ɔɗɔɇɑɎɈɔɗɘɫ ɒɫɗɐɆɓɘəɗə 

ɺʠʤʦʛʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ. ʄʽʩʢʘʥʪʫʩ ï ʭʦʣʦʜʦʚʠʪʨʠʚʘʣʘ ʽ 

ʪʝʧʣʦʣʶʙʥʘ ʪʨʘʚôʷʥʠʩʪʘ ʨʦʩʣʠʥʘ. ʎʝ ï ʦʜʥʘ ʟ ʥʝʙʘʛʘʪʴʦʭ ʨʦʩʣʠʥ, ʱʦ 

ʟʜʘʪʥʘ ʟʨʦʩʪʘʪʠ ʚ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʉʐɸ, ʎʝʥʪʨʘʣʴʥʦʾ ʪʘ ʉʭʽʜʥʦʾ 

ɭʚʨʦʧʠ ʽ ʜʦʩʷʛʘʪʠ ʚʠʩʦʢʠʭ ʫʨʦʞʘʾʚ ʙʽʦʤʘʩʠ. ɿʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ɯʣʣʽʥʦʡʩʫ, ʨʦʩʣʠʥʠ ʟʜʘʪʥʽ ʨʦʟʚʠʚʘʪʠ ʣʠʩʪʢʠ, ʷʢʽ ʤʦʞʫʪʴ 

ʬʦʪʦʩʠʥʪʝʟʫʚʘʪʠ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʚʽʜ +10ÁC. ʂʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ 

ʤʽʩʢʘʥʪʫʩʫ ʟʜʘʪʥʘ ʚʠʪʨʠʤʫʚʘʪʠ ʧʝʨʽʦʜʠʯʥʽ ʧʦʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʜʦ 

ï 23ÁC ʟʘ ʫʤʦʚʠ ʥʘʷʚʥʦʩʪʽ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ. ʅʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʠʡ 

ʨʽʩʪ ʪʘ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ 

+25é32ęʉ [108, 36].  

ʈʝʟʫʣʴʪʘʪʠ ʙʘʛʘʪʦʨʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʚʠʨʦʙʥʠʯʠʭ ʚʠʧʨʦʙʫʚʘʥʴ, 

ʧʨʦʚʝʜʝʥʠʭ ʚ ʫʤʦʚʘʭ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ, ʜʦʟʚʦʣʷʶʪʴ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ 

ʚʠʜʠ ʨʦʜʫ ʤʽʩʢʘʥʪʫʩ ʤʘʶʪʴ ʜʦʩʠʪʴ ʰʠʨʦʢʫ ʝʢʦʣʦʛʽʯʥʫ ʘʤʧʣʽʪʫʜʫ. ɿʘ 

ʚʽʜʥʦʰʝʥʥʷʤ ʜʦ ʜʦʙʦʚʠʭ ʽ ʩʝʟʦʥʥʠʭ ʢʦʣʠʚʘʥʴ ʪʝʤʧʝʨʘʪʫʨ, ʚʠʜʠ 

ʚʭʦʜʷʪʴ ʜʦ ʛʨʫʧʠ ʝʚʨʠʪʝʨʤʥʠʭ ʨʦʩʣʠʥ, ʷʢʽ ʚʠʪʨʠʤʫʶʪʴ ʚʝʣʠʢʽ 

ʧʝʨʝʧʘʜʠ ʪʝʤʧʝʨʘʪʫʨ. ɿʘ ʚʽʜʥʦʰʝʥʥʷʤ ʜʦ ʪʝʧʣʘ ʚʩʽ ʚʠʜʠ ʪʝʧʣʦʣʶʙʥʽ ʡ 

ʦʜʥʦʯʘʩʥʦ ʭʦʣʦʜʦʩʪʽʡʢʽ. ɼʝʷʢʽ ʚʠʜʠ ʤʽʩʢʘʥʪʫʩʫ ʤʦʨʦʟʦ- ʽ ʟʠʤʦʩʪʽʡʢʽ. 

ɺʦʥʠ ʥʘ ʜʨʫʛʠʡ ʽ ʧʦʜʘʣʴʰʽ ʨʦʢʠ ʞʠʪʪʷ ʫʩʧʽʰʥʦ ʧʝʨʝʥʦʩʷʪʴ ʤʦʨʦʟʠ 

ʙʝʟ ʩʥʽʛʫ ʜʦ -15-18
0
ʉ, ʘ ʧʽʜ ʩʥʽʛʦʤ ï ʜʦ -25-30 Áʉ. ɺ ʣʽʪʥʽʡ ʧʝʨʽʦʜ 

ʨʦʩʣʠʥʠ ʨʦʜʫ Miscanthus ʟʜʘʪʥʽ ʚʠʪʨʠʤʫʚʘʪʠ ʩʧʝʢʫ ʜʦ +35
0
ʉ. 

ʈʦʩʣʠʥʠ ʨʽʟʥʠʭ ʚʠʜʽʚ ʤʽʩʢʘʥʪʫʩʫ ʧʦʯʠʥʘʶʪʴ ʚʽʜʨʦʩʪʘʪʠ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ +5-7 Áʉ, ʘ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦ ʟʘ +15-20 Áʉ. ɺʦʥʠ ʟʜʘʪʥʽ 

ʧʝʨʝʥʦʩʠʪʠ ʚʝʩʥʷʥʽ ʟʘʤʦʨʦʟʢʠ ʜʦ -1-3 Áʉ. ɺ ʫʤʦʚʘʭ ʋʢʨʘʾʥʠ ʤʽʩʢʘʥʪʫʩ 

ʧʦʯʠʥʘʻ ʚʝʛʝʪʘʮʽʶ ʫ ʢʚʽʪʥʽ ʤʽʩʷʮʽ, ʢʦʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ˇʨʫʥʪʫ ʜʦʩʷʛʘʻ 

+10...12Áʉ, ʘ ʟʘʢʽʥʯʫʻ ï ʟ ʥʘʩʪʘʥʥʷʤ ʟʘʤʦʨʦʟʢʽʚ ʫ ʞʦʚʪʥʽ-ʣʠʩʪʦʧʘʜʽ [37]. 

ʋ ʧʝʨʰʠʡ ʨʽʢ ʚʝʛʝʪʘʮʽʾ ʨʦʩʣʠʥʠ ʦʩʦʙʣʠʚʦ ʯʫʪʣʠʚʽ ʜʦ ʤʦʨʦʟʫ, 

ʪʦʤʫ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʥʝʦʙʭʽʜʥʠʡ ʟʘʭʠʩʪ ʨʦʩʣʠʥ (ʥʘʧʨʠʢʣʘʜ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʽʜʩʪʠʣʢʠ). ʅʘʡʙʽʣʴʰ ʫʨʘʟʣʠʚʠʤʠ ʨʦʩʣʠʥʠ ʻ ʧʽʜ ʯʘʩ 

ʧʝʨʝʟʠʤʽʚʣʽ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ. ɺʝʩʥʷʥʽ 

ʟʘʤʦʨʦʟʢʠ ʪʝʞ ʤʦʞʫʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʚʠʧʘʜʘʥʥʷ ʨʦʩʣʠʥ. ʇʽʩʣʷ 

ʜʨʫʛʦʛʦ ʨʦʢʫ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥʠ ʘʜʘʧʪʫʶʪʴʩʷ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ 

ʟʜʘʪʥʽ ʚʠʪʨʠʤʫʚʘʪʠ ʧʦʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʜʦ -20Áʉ. 

ɼʦʩʣʽʜʞʝʥʦ ʪʘʢʦʞ ʨʽʚʝʥʴ ʫʰʢʦʜʞʝʥʥʷ ʤʦʨʦʟʦʤ ʽ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʨʝʛʝʥʝʨʘʮʽʾ ʨʦʩʣʠʥ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ. ʎʽ ʜʦʩʣʽʜʠ ʧʦʢʘʟʘʣʠ, ʱʦ 

ʩʭʦʜʠ ʤʦʞʫʪʴ ʧʦʰʢʦʜʞʫʚʘʪʠʩʴ ʚʞʝ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ -2
0
ʉ (ʜʦ 40% 
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ʧʦʰʢʦʜʞʝʥʠʭ ʨʦʩʣʠʥ). ɽʪʘʧ ʜʨʫʛʦʛʦ ʽ ʯʝʪʚʝʨʪʦʛʦ ʣʠʩʪʢʘ ʥʝ ʙʫʚ 

ʫʨʘʟʣʠʚʠʤ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ -4Áʉ ʚʢʣʶʯʥʦ. ɿʘ ʪʝʤʧʝʨʘʪʫʨʠ -8
0
ʉ 

ʟʘʨʝʻʩʪʨʦʚʘʥʦ 83% ʧʦʰʢʦʜʞʝʥʠʭ ʨʦʩʣʠʥ ʥʘ ʝʪʘʧʽ ʜʨʫʛʦʛʦ ʣʠʩʪʢʘ, ʷʢʽ 

ʥʘ 90% ʙʫʣʠ ʟʜʘʪʥʽ ʜʦ ʨʝʛʝʥʝʨʘʮʽʾ, ʽ 75% ʧʦʰʢʦʜʞʝʥʠʭ ʨʦʩʣʠʥ ʥʘ 

ʝʪʘʧʽ ʯʝʪʚʝʨʪʦʛʦ ʣʠʩʪʢʘ ʟʽ ʟʥʘʯʥʦ ʤʝʥʰʦʶ ʟʜʘʪʥʽʩʪʶ ʜʦ ʨʝʛʝʥʝʨʘʮʽʾ ï 

ʣʠʰʝ 20%. ʋ ʨʦʩʣʠʥ, ʷʢʽ ʥʝ ʧʦʢʘʟʘʣʠ ʞʦʜʥʠʭ ʚʠʜʠʤʠʭ ʫʰʢʦʜʞʝʥʴ 

ʦʜʨʘʟʫ ʧʽʩʣʷ ʤʦʨʦʟʽʚ, ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʟʥʠʞʝʥʥʷ ʪʝʤʧʽʚ ʨʦʩʪʫ ʜʦ 45 

ʜʥʽʚ. ʇʝʨʰʽ ʦʙʩʪʝʞʝʥʥʷ ʧʝʨʝʟʠʤʽʚʣʽ ʧʦʢʘʟʘʣʠ, ʱʦ ʽʩʥʫʻ ʟʘʣʝʞʥʽʩʪʴ 

ʤʽʞ ʫʰʢʦʜʞʝʥʥʷʤʠ, ʩʧʨʠʯʠʥʝʥʠʤʠ ʧʽʟʥʽʤʠ ʤʦʨʦʟʘʤʠ, ʪʘ 

ʪʦʣʝʨʘʥʪʥʽʩʪʶ ʜʦ ʤʦʨʦʟʽʚ ʥʘʩʪʫʧʥʦ ʾʟʠʤʠ. 

ɺʠʤʦʛʠ ʜʦ ʚʦʣʦʛʠ. ʄʽʩʢʘʥʪʫʩ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʚʦʣʦʛʦʣʶʙʥʦʾ 

ʢʫʣʴʪʫʨʠ, ʘʣʝ ʥʝ ʧʝʨʝʥʦʩʠʪʴ ʟʘʪʦʧʣʝʥʥʷ (ʟʘʙʦʣʦʯʝʥʽ ˇʨʫʥʪʠ). ɼʣʷ 

ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʦʛʦ ʚʨʦʞʘʶ ʤʽʩʢʘʥʪʫʩ ʧʦʪʨʝʙʫʻ ʙʣʠʟʴʢʦ 

500é800 ʤʤ ʦʧʘʜʽʚ ʟʘ ʨʽʢ (ʥʘ ʧʨʦʜʫʢʫʚʘʥʥʷ 1 ʢʛ ʩʫʭʦʾ ʤʘʩʠ 

ʥʝʦʙʭʽʜʥʦ ʙʣʠʟʴʢʦ 250 ʣ). ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘ ʚʝʩʥʷʥʦ-ʣʽʪʥʽʡ 

ʧʝʨʽʦʜ (ʢʚʽʪʝʥʴ-ʩʝʨʧʝʥʴ) ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ ʤʝʥʰʝ 250 ʤʤ ʽ ʨʦʟʧʦʜʽʣʝʥʘ 

ʨʽʚʥʦʤʽʨʥʦ. ʂʦʨʝʥʽ ʤʽʩʢʘʥʪʫʩʫ ʤʦʞʫʪʴ ʧʨʦʥʠʢʘʪʠ ʥʘ ʛʣʠʙʠʥʫ ʜʦ 2 ʤ ʽ 

ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʷʚʥʽ ʨʝʩʫʨʩʠ ʚʦʣʦʛʠ. 

ɿʘ ʧʦʩʫʭʠ ʣʠʩʪʢʠ ʩʧʦʯʘʪʢʫ ʚôʷʥʫʪʴ, ʩʢʨʫʯʫʶʪʴʩʷ ʪʘ ʚʽʜʤʠʨʘʶʪʴ, 

ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʠʭ ʚʪʨʘʪ ʙʽʦʤʘʩʠ [211, 147, 223]. ʋ ʧʦʩʫʰʣʠʚʽ 

ʧʝʨʽʦʜʠ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʙʽʦʤʘʩʠ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʻ ʟʨʦʰʝʥʥʷ [37]. 

ɺʠʤʦʛʠ ʜʦ ʩʚʽʪʣʘ. ʄʽʩʢʘʥʪʫʩ ʥʘʣʝʞʠʪʴ ʜʦ ʩʚʽʪʣʦʣʶʙʥʠʭ 

ʢʫʣʴʪʫʨ. ɺʽʥ ʚʠʢʦʨʠʩʪʦʚʫʻ ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʩʦʥʷʯʥʦʾ ʝʥʝʨʛʽʾ, ʥʽʞ ʽʥʰʽ 

ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʠʥʠ ʟʣʘʢʦʚʠʭ. ɼʣʷ ʫʪʚʦʨʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʧʣʦʱʽ 

ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ ʪʘ ʥʘʛʨʦʤʘʜʞʝʥʥʷ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʦʨʛʘʥʽʯʥʦʾ 

ʨʝʯʦʚʠʥʠ ʤʽʩʢʘʥʪʫʩ ʧʦʪʨʝʙʫʻ ʽʥʪʝʥʩʠʚʥʦʛʦ ʩʦʥʷʯʥʦʛʦ ʦʩʚʽʪʣʝʥʥʷ 

ʚʧʨʦʜʦʚʞ ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ. ɿʘ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʨʦʩʣʠʥʠ 

ʚʠʪʷʛʫʶʪʴʩʷ ʡ ʞʦʚʪʽʶʪʴ, ʫ ʥʠʭ ʟʥʘʯʥʦ ʟʥʠʞʫʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʬʦʪʦʩʠʥʪʝʟʫ ʽ ʢʽʣʴʢʽʩʪʴ ʘʩʠʤʽʣʷʥʪʽʚ [50]. ʆʩʦʙʣʠʚʦ ʯʫʪʣʠʚʽ ʜʦ 

ʦʩʚʽʪʣʝʥʥʷ ʨʦʩʣʠʥʠ ʤʽʩʢʘʥʪʫʩʫ ʚ ʧʝʨʰʠʡ ʨʽʢ ʚʝʛʝʪʘʮʽʾ. ɿʘ ʧʨʠʛʥʽʯʝʥʥʷ 

ʙʫʨôʷʥʦʤ ʟʥʠʞʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʧʘʛʦʥʽʚ (ʚʠʩʦʪʘ ʾʭ ʟʨʦʩʪʘʻ), ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʽ ʚ ʥʘʩʪʫʧʥʽ ʨʦʢʠ, ʟʥʠʞʫʻʪʴʩʷ 

ʪʘʢʦʞ ʟʠʤʦʩʪʽʡʢʽʩʪʴ. ʊʦʤʫ ʚʘʞʣʠʚʦʶ ʫʤʦʚʦʶ ʧʽʜ ʯʘʩ ʾʭ ʚʠʨʦʱʫʚʘʥʥʷ 

ʫ ʧʝʨʰʠʡ ʨʽʢ ʚʝʛʝʪʘʮʽʾ ʻ ʟʘʭʠʩʪ ʚʽʜ ʙʫʨôʷʥʽʚ. 

ɺʠʤʦʛʠ ʜʦ ˇʨʫʥʪʽʚ ʪʘ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ. ɺʘʞʣʠʚʦʶ 

ʧʝʨʝʚʘʛʦʶ ʤʽʩʢʘʥʪʫʩʫ ʻ ʪʝ, ʱʦ ʡʦʛʦ ʤʦʞʥʘ ʚʠʨʦʱʫʚʘʪʠ ʥʘ ˇʨʫʥʪʘʭ, 

ʷʢʽ ʥʝ ʧʨʠʜʘʪʥʽ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʽʥʰʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ. ɺʽʥ ʟʜʘʪʝʥ ʟʨʦʩʪʘʪʠ ʥʘ ˇʨʫʥʪʘʭ ʨʽʟʥʠʭ ʪʠʧʽʚ (ʚʽʜ ʧʽʩʢʽʚ ʟ 

ʥʠʟɹʢʠʤ ʨʽʚʥʝʤ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʜʦ ˇʨʫʥʪʽʚ ʟ ʚʽʜʨʝʛʫʣʴʦʚʘʥʠʤ ʚʦʜʥʠʤ 
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ʨʝʞʠʤʦʤ ʪʘ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʽ ʟʘ ʰʠʨʦʢʦʛʦ 

ʜʽʘʧʘʟʦʥʫ ʢʠʩʣʦʪʥʦʩʪʽ ʪʘ ʟʘʩʦʣʝʥʦʩʪʽ) [37, 222]. ɸʣʝ ʥʘʡʩʧʨʠʷʪʣʠʚʽʰʽ 

ʫʤʦʚʠ ʜʣʷ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ ʜʦʩʷʛʘʶʪʴʩʷ ʥʘ ʚʦʣʦʛʠʭ, ʜʦʙʨʝ 

ʜʨʝʥʦʚʘʥʠʭ ˇʨʫʥʪʘʭ ʟ ʢʠʩʣʦʪʥʽʩʪʶ ʚ ʤʝʞʘʭ ʨʅ ï 6,5é7,5 [132]. ɿʘ 

ʚʠʩʦʢʦʾ ʢʠʩʣʦʪʥʦʩʪʽ (pH ʥʠʞʯʝ 5,5) ˇʨʫʥʪʠ ʧʦʪʨʝʙʫʶʪʴ ʚʘʧʥʫʚʘʥʥʷ. 

ɼʣʷ ʬʦʨʤʫʚʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʨʦʞʘʶ ʙʽʦʤʘʩʠ ʤʽʩʢʘʥʪʫʩ 

ʧʦʪʨʝʙʫʻ ʧʝʚʥʦʾ ʢʽʣʴʢʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ, ʘ ʩʘʤʝ: ʥʘ 1 ʪ ʩʫʭʦʾ 

ʙʽʦʤʘʩʠ ʨʦʩʣʠʥʠ ʚʠʥʦʩʷʪʴ ʽʟ ˇʨʫʥʪʫ ʙʣʠʟʴʢʦ 3 ʢʛ ʘʟʦʪʫ, 1 ʢʛ ʬʦʩʬʦʨʫ, 

4 ʢʛ ʢʘʣʽʶ [37, 46]. 

ʅʘʡʚʠʱʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ (ʘʟʦʪʫ, ʬʦʩʬʦʨʫ ʽ 

ʢʘʣʽʶ) ʫ ʣʠʩʪʢʘʭ ʪʘ ʩʪʝʙʣʘʭ ʤʽʩʢʘʥʪʫʩʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʧʝʨʽʦʜ ʟ 

ʧʦʯʘʪʢʫ ʚʝʩʥʠ ʜʦ ʩʝʨʝʜʠʥʠ ʣʽʪʘ. ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʫ ʪʘ 

ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ, ʙʽʦʛʝʥʥʽ ʝʣʝʤʝʥʪʠ ʤʽʛʨʫʶʪʴ ʫ ʢʦʨʝʥʝʚʠʱʝ, ʜʝ ʽ 

ʥʘʢʦʧʠʯʫʶʪʴʩʷ. ɿʘ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʦʮʝʩʽʚ ʚʝʛʝʪʘʮʽʾ ʮʽ ʝʣʝʤʝʥʪʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʣʝʛʢʦ ʚʠʢʦʨʠʩʪʘʥʽ ʨʦʩʣʠʥʘʤʠ [156]. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʧʣʘʥʪʘʮʽʡ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ 

ʙʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ ʪʘ ʚʠʤʦʛʠ ʜʦ 

ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ (ʪʘʙʣ. 4). 
 

ʊʘʙʣʠʮʷ 4 

ɽʢʦʣʦʛʽʯʥʽ ʪʘ ʘʛʨʦʪʝʭʥʽʯʥʽ ʫʤʦʚʠ ʚʠʨʦʱʫʚʘʥʥʷ ʤʽʩʢʘʥʪʫʩʫ 
 

ɸʙʽʦʪʠʯʥʽ ʬʘʢʪʦʨʠ ʪʘ ʙʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʤʽʩʢʘʥʪʫʩʫ 
ʇʦʢʘʟʥʠʢʠ 

1 2 

ʊʝʧʣʦ:  

 - ʤʽʥʽʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʨʦʨʦʩʪʘʥʥʷ ʨʠʟʦʤ, ęʉ 10-12 

 - ʪʝʤʧʝʨʘʪʫʨʘ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʧʦʰʢʦʜʞʝʥʥʷ ʩʭʦʜʽʚ, ęʉ ʥʠʞʯʝ 20 

 - ʦʧʪʠʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ, ęʉ 25 

- ʩʫʤʘ ʘʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ 

(ʚʠʱʝ +5ęʉ) 

1900-3500 

 - ʪʝʤʧʝʨʘʪʫʨʘ ʜʣʷ ʧʦʯʘʪʢʫ ʨʦʟʚʠʪʢʫ ʣʠʩʪʢʽʚ, ęʉ 5-10 

 - ʦʧʪʠʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʜʣʷ ʧʨʦʮʝʩʫ 

ʬʦʪʦʩʠʥʪʝʟʫ, ęʉ 

28-32 

ɺʦʣʦʛʘ:  

 - ʦʧʪʠʤʘʣʴʥʘ ʚʦʣʦʛʽʩʪʴ ˇʨʫʥʪʫ, % 70 

 - ʪʨʘʥʩʧʽʨʘʮʽʡʥʠʡ ʢʦʝʬʽʮʽʻʥʪ 397 

 - ʢʦʝʬʽʮʽʻʥʪ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ, ʤ
3
/ʮ 80-110 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 4 
1 2 

 - ʧʦʪʨʝʙʘ ʦʧʘʜʽʚ ʫ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ, ʤʤ 700 

 - ʥʘ ʧʨʦʜʫʢʫʚʘʥʥʷ 1 ʢʛ ʩʫʭʦʾ ʤʘʩʠ ʧʦʪʨʽʙʥʦ ʚʦʜʠ, ʣ 250 

ʉʝʨʝʜʥʴʦʨʽʯʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ, ʤʤ 500-800 

ʂʣʽʤʘʪʠʯʥʘ ʟʦʥʘ ʜʦʩʪʘʪʥʴʦʛʦ ʽ ʥʝʩʪʽʡʢʦʛʦ 

ʟʚʦʣʦʞʝʥʥʷ 

ʉʚʽʪʣʦ:  

ɺʽʜʥʦʰʝʥʥʷ ʜʦ ʩʚʽʪʣʘ (ʜʦʚʞʠʥʘ ʜʥʷ) ʢʦʨʦʪʢʦʛʦ ʜʥʷ 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʌɸʈ, % 1,0-1,5 

ʊʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, ʜʥʽʚ 200 

ˆʨʫʥʪ:  

ɺʠʤʦʛʠ ʜʦ ʨʝʘʢʮʽʾ ˇʨʫʥʪʦʚʦʛʦ ʨʦʟʯʠʥʫ 6,5-7,5 

ʈʽʚʝʥʴ ʟʘʣʷʛʘʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ 0,5-1,0 

ʆʧʪʠʤʘʣʴʥʘ ʱʽʣʴʥʽʩʪʴ ˇʨʫʥʪʫ, ʛ/ʩʤ
3
 

1,0-1,2 ʥʘ ʯʦʨʥʦʟʝʤʘʭ, 

1,2-1,3 ʥʘ ʩʽʨʠʭ ʣʽʩʦʚʠʭ 

ɺʤʽʩʪ ʛʫʤʫʩʫ ʚ ˇʨʫʥʪʽ (ʰʘʨ 0-20 ʩʤ), % 2,1-3,0 

ʈʽʚʝʥʴ ʨʫʭʦʤʦʛʦ ʘʟʦʪʫ ʚ ˇʨʫʥʪʽ,  ʢʛ/ʛʘ ʜ.ʨ. ʟʘ 

ʂʦʨʥʬʽʣʜʦʤ 

60-90 

ɺʤʽʩʪ ʬʦʩʬʦʨʫ ʚ ˇʨʫʥʪʽ, ʢʛ/ʛʘ ʜ.ʨ. ʟʘ ʂʽʨʩʘʥʦʚʠʤ 30-40 

ɺʤʽʩʪ ʢʘʣʽʶ ʚ ˇʨʫʥʪʽ, ʢʛ/ʛʘ ʜ.ʨ. ʟʘ ʂʽʨʩʘʥʦʚʠʤ 120-150 

ɺʤʽʩʪ ʤʘʛʥʽʶ ʚ ˇʨʫʥʪʽ, ʢʛ/ʛʘ ʜ.ʨ. 20-25 

ʅʘʭʠʣ ʧʦʣʷ ʜʦ 7Á 

ɿʘʛʣʠʙʣʝʥʥʷ ʢʦʨʝʥʽʚ ʫ ˇʨʫʥʪ, ʤ 2,0-2,5 

ʊʠʧ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʤʠʯʢʫʚʘʪʘ 

ʆʧʪʠʤʘʣʴʥʘ ʧʣʦʱʘ ʣʠʩʪʢʦʚʦʾ ʧʦʚʝʨʭʥʽ, ʩʤ 

ʣʠʩʪʢʦʚʽ ʧʣʘʩʪʠʥʢʠ: 

- ʜʦʚʞʠʥʘ ï 100 

- ʰʠʨʠʥʘ ï 0,8-3,2 
 

ɾʠʚʣʝʥʥʷ:  

ɿʘ ʫʨʦʞʘʡʥʦʩʪʽ 20 ʪ/ʛʘ ʩʫʭʦʾ ʤʘʩʠ ʤʽʩʢʘʥʪʫʩ ʟ 

ˇʨʫʥʪʫ ʚʠʥʦʩʠʪʴ, ʢʛ/ʛʘ ʜ.ʨ.: 
 

 - ʘʟʦʪʫ NO3; 60 

 - ʬʦʩʬʦʨʫ P2O5; 20 

 - ʢʘʣʽʶ K2O 80 

3.3. ȧɫɔɒɔɖɚɔɑɔɉɫɝɓɫ ɔɗɔɇɑɎɈɔɗɘɫ ɕɋɖɗɕɋɐɘɎɈɓɎɛ Ɋɑɥ 
əɒɔɈ ȹɐɖɆɬɓɎ ɈɎɊɫɈ ɫ ɗɔɖɘɫɈ ɒɫɗɐɆɓɘəɗə 

ɸʥʘʣʽʟ ʚʠʜʦʚʦʛʦ ʪʘ ʬʦʨʤʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʨʦʩʣʠʥ ʨʦʜʫ 

Miscanthus ʚ ʋʢʨʘʾʥʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʽʩʥʫʚʘʥʥʷ ʩʫʪʪʻʚʦʾ ʨʽʟʥʠʮʽ ʤʽʞ 

ʪʘʢʩʦʥʘʤʠ ʟʘ ʙʽʦʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ, ʛʘʙʽʪʫʩʦʤ, ʨʦʩʪʦʤ 

ʪʘ ʨʦʟʚʠʪʢʦʤ ʨʦʩʣʠʥ [69, 70, 71] (ʨʠʩ. 8).  
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ʋ ʨʝʟʫʣʴʪʘʪʽ ʽʥʪʨʦʜʫʢʮʽʡʥʦʾ ʽ ʩʝʣʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚ ʋʢʨʘʾʥʽ 

ʩʪʚʦʨʝʥʦ ʥʠʟʢʫ ʥʦʚʠʭ ʩʦʨʪʽʚ ʤʽʩʢʘʥʪʫʩʫ. ʉʪʘʥʦʤ ʥʘ ʧʦʯʘʪʦʢ 2019 ʨʽʢ 

ʜʦ ɼʝʨʞʘʚʥʦʛʦ ʨʝʻʩʪʨʫ ʨʦʩʣʠʥ, ʧʨʠʜʘʪʥʠʭ ʜʣʷ ʧʦʰʠʨʝʥʥʷ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʟʘʥʝʩʝʥʦ 8 ʩʦʨʪʽʚ (ʜʦʜ. 5). ɺʣʘʩʥʠʢʘʤʠ ʩʦʨʪʽʚ ʻ: 

ɯʥʩʪʠʪʫʪ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʢʫʣʴʪʫʨ ʽ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʅɸɸʅ ʋʢʨʘʾʥʠ, 

ʅɹʉ ʽʤ. ʄ.ʄ. ɻʨʠʰʢʘ ʅɸʅ ʋʢʨʘʾʥʠ, ʊʟʆɺ çɽʥʝʨʛʦ ɸʛʨʘʨè ʪʘ 

ʄʝʣʴʥʠʯʫʢ ʄ.ɼ. 
 

 

1                2         3         4    5     6       7 

ʈʠʩ. 8. ɺʠʜʦʚʝ ʪʘ ʬʦʨʤʦʚʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʨʦʩʣʠʥ ʨʦʜʫ Miscanthus: 
1 ï ʤʽʩʢʘʥʪʫʩ ʢʠʪʘʡʩʴʢʠʡ; 2 ï ʤʩ̔ʢʘʥʪʫʩ ʛʽʛʘʥʪʩʴʢʠʡ;  

3 ï ʤʽʩʢʘʥʪʫʩ ʮʫʢʨʦʢʚʽʪʢʦʚʠʡ; 4-7 ï ʬʦʨʤʠ ʤʽʩʢʘʥʪʫʩʫ ʢʠʪʘʡʩʴʢʦʛʦ 
 

ɼʣʷ ʫʤʦʚ ʋʢʨʘʾʥʠ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʚʩʝʙʽʯʥʘ ʦʮʽʥʢʘ 

ʧʦʪʝʥʮʽʘʣʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʽʟʥʠʭ ʚʠʜʽʚ ʪʘ ʬʦʨʤ ʤʽʩʢʘʥʪʫʩʫ ʽ 

ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʧʨʦʜʫʢʪʠʚʥʽʰʠʭ ʟʨʘʟʢʽʚ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʰʽʩʪʴʦʭ ʩʦʨʪʘʭ: çʄʽʩʷʯʥʠʡ 

ʧʨʦʤʽʥʴè (ʢʠʪʘʡʩʴʢʠʡ), çʆʩʽʥʥʽʡ ʟʦʨʝʮʚʽʪè (ʛʽʛʘʥʪʩʴʢʠʡ), çʉʥʽʛʦʚʘ 

ʢʦʨʦʣʝʚʘè (ʮʫʢʨʦʢʚʽʪʢʦʚʠʡ) ʚ ɯʥʩʪʠʪʫʪʽ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʢʫʣʴʪʫʨ ʽ 

ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ ʅɸɸʅ ʋʢʨʘʾʥʠ ʪʘ çʉʥʽʛʦʧʘʜè (ʮʫʢʨʦʢʚʽʪʢʦʚʠʡ), 

çɺʝʣʝʪʝʥʴè (ʢʠʪʘʡʩʴʢʠʡ), çɻʫʣʽʚʝʨè (ʛʽʛʘʥʪʩʴʢʠʡ) ʚ ʅɹʉ ʽʤ. 

ʄ.ʄ. ɻʨʠʰʢʘ ʅɸʅ ʋʢʨʘʾʥʠ [124] (ʨʠʩ. 9ï11). 
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ʘ) ʙ) 

ʈʠʩ. 9. ʄʽʩʢʘʥʪʫʩ ʮʫʢʨʦʢʚʽʪʢʦʚʠʡ,  
ʘ) ʩʦʨʪ çʉʥʽʛʦʚʘ ʢʦʨʦʣʝʚʘè, ʙ) ʩʦʨʪ çʉʥʽʛʦʧʘʜè  

 

ɼʦʩʣʽʜʞʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʩʪʨʫʢʪʫʨʠ ʤʦʥʦʢʘʨʧʽʯʥʠʭ ʧʘʛʦʥʽʚ 

ʨʦʩʣʠʥ ʤʽʩʢʘʥʪʫʩʫ ʢʠʪʘʡʩʴʢʦʛʦ ʪʘ ʮʫʢʨʦʢʚʽʪʢʦʚʦʛʦ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʚʦʥʠ ʻ ʢʦʨʝʥʝʚʠʱʥʠʤʠ ʪʨʘʚôʷʥʠʩʪʠʤʠ ʧʦʣʽʢʘʨʧʽʢʘʤʠ ʟ 

ʘʩʠʤʽʣʶʶʯʠʤʠ ʧʘʛʦʥʘʤʠ ʥʝʩʫʢʫʣʝʥʪʥʦʛʦ ʪʠʧʫ. ɺʝʛʝʪʘʪʠʚʥʝ 

ʚʽʜʥʦʚʣʝʥʥʷ ʤʽʩʢʘʥʪʫʩʫ ʢʠʪʘʡʩʴʢʦʛʦ ʪʘ ʮʫʢʨʦʢʚʽʪʢʦʚʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʩʠʤʧʦʜʽʘʣʴʥʦ: ʤʘʪʝʨʠʥʩʴʢʘ ʚʽʩʴ ʫ ʥʘʜʟʝʤʥʽʡ ʯʘʩʪʠʥʽ ʧʘʛʦʥʘ ʧʦʚʥʽʩʪʶ 

ʚʽʜʤʠʨʘʻ, ʘ ʧʦʥʦʚʣʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʚʞʜʠ ʟʘ ʨʘʭʫʥʦʢ ʙʨʫʥʴʦʢ ʡʦʛʦ 

ʧʽʜʟʝʤʥʦʾ ʯʘʩʪʠʥʠ. 
 

 
 

ʘ) ʙ) 

ʈʠʩ. 10. ʄʽʩʢʘʥʪʫʩ ʢʠʪʘʡʩʴʢʠʡ, 
ʘ) ʩʦʨʪ çʄʽʩʷʯʥʠʡ ʧʨʦʤʽʥʴè, ʙ) ʩʦʨʪ çɺʝʣʝʪʝʥʴè  

 


































































































































































































































































































































































































































