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ɺʉʊʋʇ 

ɿ ʧʦʯʘʪʢʫ ʧʨʦʤʠʩʣʦʚʦʾ ʨʝʚʦʣʶʮʽʾ, ʤʝʥʰ ʥʽʞ ʟʘ ʪʨʠ ʩʪʦʣʽʪʪʷ, 

ʣʶʜʩʪʚʦ ʚʠʢʦʨʠʩʪʘʣʦ ʙʽʣʴʰʝ ʧʦʣʦʚʠʥʠ ʚʠʢʦʧʥʦʛʦ ʧʘʣʠʚʘ, ʷʢʝ 

ʥʘʛʨʦʤʘʜʞʫʚʘʣʦʩʴ ʚ ʥʘʜʨʘʭ ʟʝʤʣʽ ʧʨʦʪʷʛʦʤ ʩʦʪʝʥʴ ʤʽʣʴʡʦʥʽʚ ʨʦʢʽʚ. 

ʈʦʟʫʤʽʥʥʷ ʧʨʦ ʦʙʤʝʞʝʥʽʩʪʴ ʮʴʦʛʦ ʨʝʩʫʨʩʫ ʩʧʨʠʯʠʥʠʣʦ ʰʚʠʜʢ ̔ʟʤʽʥʠ ʫ 

ʧʽʜʭʦʜʘʭ ʜʦ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʧʦʰʫʢʫ ʚʽʜʧʦʚʽʜʥʦʾ ʘʣʴʪʝʨʥʘʪʠʚʠ. 

ɼʦʜʘʪʢʦʚʠʡ ʽʤʧʫʣʴʩ ʫ ʧʦʰʫʢʫ ʥʦʚʠʭ ʨʽʰʝʥʴ ʚ ʛʘʣʫʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʝʥʝʨʛʽʾ ʟʫʤʦʚʠʣʠ ʛʣʦʙʘʣʴʥʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʪʘ ʾʭ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ 

ʙʽʦʩʬʝʨʫ. ʊʦʤʫ, ʙʽʣʴʰʽʩʪʴ ʨʦʟʚʠʥʫʪʠʭ ʢʨʘʾʥ ʥʘʜʘʶʪʴ ʧʨʽʦʨʠʪʝʪ ʧʦʰʫʢʫ 

ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʶ ʥʦʚʠʭ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ, ʩʝʨʝʜ ʷʢʠʭ 

ʟʥʘʯʥʝ ʤʽʩʮʝ ʟʘʡʤʘʻ ʙʽʦʧʘʣʠʚʦ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʷʢʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʙʽʦʤʘʩʘ ʮʽʣʦʛʦ ʨʷʜʫ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʢʫʣʴʪʫʨ.  

ʋʢʨʘʾʥʘ ʙʘʛʘʪʘ ʟʝʤʝʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʩʝʨʝʜ ʷʢʠʭ ʟʥʘʯʥʫ ʯʘʩʪʠʥʫ 

ʩʪʘʥʦʚʣʷʪʴ ʥʠʟʴʢʦʧʨʦʜʫʢʪʠʚʥʽ ʪʘ ʜʝʛʨʘʜʦʚʘʥʽ ˇʨʫʥʪʠ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ 

ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʽ ʷʢʽ ʤʦʞʣʠʚʦ ʟʘʣʫʯʠʪʠ ʜʦ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘʢʠʭ ʢʫʣʴʪʫʨ. 

ʇʦʪʨʝʙʘ ʚ ʣʦʢʘʣʴʥʠʭ ʜʞʝʨʝʣʘʭ ʪʝʧʣʦʚʦʾ ʪʘ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ, 

ʦʜʝʨʞʘʥʦʾ ʚʽʜ ʧʝʨʝʨʦʙʢʠ ʤʽʩʮʝʚʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ ʤʘʻ ʟʨʦʩʪʘʶʯʫ 

ʪʝʥʜʝʥʮʽʶ, ʦʙʫʤʦʚʣʝʥʫ ʝʢʦʥʦʤʽʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ. 

ʅʘʩʪʫʧʥʦʶ ʧʨʦʙʣʝʤʦʶ, ʱʦ ʩʢʣʘʣʘʩʷ ʥʘ ʨʠʥʢʫ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʧʘʣʠʚʘ ʚ 

ʋʢʨʘʾʥʽ, ʻ ʪʝ, ʱʦ ʚʠʨʦʙʥʠʢʠ ʚʽʜʯʫʚʘʶʪʴ ʥʝʩʪʘʯʫ ʷʢʽʩʥʦʾ ʩʠʨʦʚʠʥʠ ʜʣʷ 

ʧʝʨʝʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʫ ʧʝʚʥʽ ʧʝʨʽʦʜʠ ʨʦʢʫ. ɼʣʷ ʩʪʘʙʽʣʴʥʦʛʦ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʙʽʦʧʘʣʠʚʥʠʭ ʟʘʚʦʜʽʚ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʨʦʚʠʥʦʶ ʪʚʝʨʜʦʧʘʣʠʚʥʠʭ ʢʦʪʝʣʝʥʴ ʚ ʩʽʣʴʩʴʢʽʡ 

ʤʽʩʮʝʚʦʩʪʽ ʥʝʦʙʭʽʜʥʘ ʚʽʜʧʦʚʽʜʥʘ ʢʽʣʴʢʽʩʪʴ ʙʽʦʤʘʩʠ. ʆʪʞʝ, ʚʠʨʦʱʫʚʘʥʥʷ 

ʙʽʦʤʘʩʠ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʢʫʣʴʪʫʨ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʙʽʦʧʘʣʠʚʘ ʜʦʟʚʦʣʪ̫ʴ ʧʦʧʦʚʥʠʪʠ ʝʥʝʨʛʦʙʘʣʘʥʩ ʩʽʣʴʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʽ 

ʨʝʛʽʦʥʽʚ, ʱʦ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʥʠʟʠʪʴ ʝʥʝʨʛʝʪʠʯʥʫ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ 

ʽʤʧʦʨʪʦʚʘʥʦʛʦ ʚʠʢʦʧʥʦʛʦ ʧʘʣʠʚʘ. 

ɼʘʥʫ ʧʨʦʙʣʝʤʫ ʤʦʞʣʠʚʦ ʚʠʨʽʰʠʪʠ ʟʘʚʜʷʢʠ ʩʪʚʦʨʝʥʥʶ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʡ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʢʫʣʴʪʫʨ ʟ ʚʠʩʦʢʦʶ 

ʚʨʦʞʘʡʥʽʩʪʶ ʙʽʦʤʘʩʠ. ʉʝʨʝʜ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʢʫʣʴʪʫʨ, ʷʢʽ ʻ 
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ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʧʘʣʠʚʘ, ʟʥʘʯʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ 

ʩʧʝʮʽʘʣʴʥʠʤ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʤ ʝʥʝʨʛʝʪʠʯʥʠʤ ʢʫʣʴʪʫʨʘʤ, ʷʢʽ ʻ 

ʥʦʚʠʤʠ ʜʣʷ ʫʢʨʘʾʥʩʴʢʠʭ ʩʽʣʴʛʦʩʧʚʠʨʦʙʥʠʢʽʚ. ʊʘʢʠʤ, ʷʢ ʝʥʝʨʛʝʪʠʯʥʘ 

ʚʝʨʙʘ, ʪʦʧʦʣʷ, ʧʘʚʣʦʚʥʽʷ, ʤʽʩʢʘʥʪʫʩ, ʧʨʦʩʦ ʧʨʫʪʦʧʦʜʽʙʥʝ, ʮʫʢʨʦʚʝ ʩʦʨʛʦ, 

ʙ̔ ʦʤʘʩʘ ʷʢʠʭ ʻ ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʦʶ ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʪʚʝʨʜʠʭ ʚʠʜʽʚ ʙʽʦʧʘʣʠʚʘ. ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦʚʫʶʪʴ ʙʘʛʘʪʦʨʽʯʥʽ 

ʟʣʘʢʦʚʽ ʢʫʣʴʪʫʨʠ, ʷʢʽ ʟʜʘʪʥʽ ʥʘʛʨʦʤʘʜʞʫʚʘʪʠ ʟʥʘʯʥʽ ʦʙʩʷʛʠ ʙʽʦʤʘʩʠ ʟʘ 

ʨʘʭʫʥʦʢ ʬʦʪʦʩʠʥʪʝʟʫ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʧʨʦʜʦʚʞ ʪʨʠʚʘʣʦʛʦ ʧʝʨʽʦʜʫ ï 

ʚʽʜ ʨʘʥʥʴʦʾ ʚʝʩʥʠ ʜʦ ʧʽʟʥʴʦʾ ʦʩʝʥʽ. 

ʋ ʟʚôʷʟʢʫ ʟ ʧʽʜʚʠʱʝʥʠʤ ʧʦʧʠʪʦʤ ʥʘ ʨʦʩʣʠʥʥʫ ʩʠʨʦʚʠʥʫ ʚʠʥʠʢʘʻ 

ʥʘʛʘʣʴʥʘ ʧʨʦʙʣʝʤʘ ʨʦʟʰʠʨʝʥʥʷ ʧʨʦʤʠʩʣʦʚʠʭ ʧʣʦʱ ʧʽʜ 

ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʧʘʣʠʚʘ, ʘ ʪʘʢʦʞ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʾʭ ʚʠʨʦʱʫʚʘʥʥʷ ʽ 

ʧʝʨʝʨʦʙʢʠ ʙʽʦʩʠʨʦʚʠʥʠ ʥʘ ʙʽʦʧʘʣʠʚʦ. ɺʠʨʽʰʝʥʥʶ ʮʠʭ ʧʨʦʙʣʝʤ  ʽ 

ʧʨʠʩʚʷʯʝʥʘ ʜʘʥʘ ʧʫʙʣʽʢʘʮʽʷ. 
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ʈʆɿɼɯʃ ɯ. ʊɽʍʅʆʃʆɻɯʏʅɯ ʊɸ ɽʂʆʃʆɻɯʏʅɯ ʈɯʐɽʅʅʗ ɼʃʗ 

ʈʆɿɺʀʊʂʋ ɹɯʆɽʅɽʈɻɽʊʀʂʀ 

(ɻʫʤʝʥʪʠʢ ʄ.ʗ. ʢ.ʩ.-ʛ ʥʘʫʢ, ʩ.ʥ.ʩ.) 

ʅʝʩʪʨʠʤʥʝ ʧʽʜʚʠʱʝʥʥʷ ʚʘʨʪʦʩʪʽ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ, ʥʘʬʪʠ, ʚʫʛʽʣʣʷ 

ʪʘ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʚʝʜʝ ʜʦ ʟʨʦʩʪʘʥʥʷ ʪʘʨʠʬʽʚ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʽ 

ʧʽʜʚʠʱʝʥʥʷ ʚʘʨʪʦʩʪʽ ʢʦʤʫʥʘʣʴʥʠʭ ʧʦʩʣʫʛ. ʇʝʨʝʚʘʞʥʘ ʢʽʣʴʢʽʩʪʴ 

ʽʩʥʫʶʯʠʭ ʤʫʥʽʮʠʧʘʣʴʥʠʭ ʢʦʪʝʣʝʥʴ ʧʨʘʮʶʻ ʧʦʢʠ ʱʦ ʥʘ ʧʨʠʨʦʜʥʦʤʫ 

ʛʘʟʽ, ʮʽʥʘ ʷʢʦʛʦ ʟʥʘʯʥʦ ʚʠʱʝ ʪʘʨʠʬʫ, ʷʢʠʡ ʚʩʪʘʥʦʚʣʝʥʠʡ ʜʣʷ 

ʥʘʩʝʣʝʥʥʷ, ʘ ʟʙʠʪʢʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʧʦʢʨʠʚʘʶʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʙʶʜʞʝʪʥʠʭ ʩʫʙʚʝʥʮʽʡ. ʉʦʪʥʽ ʩʽʣʴʩʴʢʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʱʝ 

ʥʝʜʦʩʪʘʪʥʴʦ ʟʘʙʝʟʧʝʯʝʥʽ ʝʣʝʢʪʨʠʯʥʦʶ ʪʘ ʪʝʧʣʦʚʦʶ ʝʥʝʨʛʽʻʶ. ɯʩʪʦʪʥʦ 

ʪʘʢʦʞ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʯʘʩʪʢʘ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʚ ʩʦʙʽʚʘʨʪʦʩʪʽ 

ʧʨʦʤʠʩʣʦʚʠʭ ʪʦʚʘʨʽʚ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ʧʨʦʜʫʢʮʽʾ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʜʘʥʠʭ ʧʨʦʙʣʝʤ ʝʢʩʧʝʨʪʘʤʠ ʪʘ ʥʘʫʢʦʚʮʷʤʠ 

ʚʝʜʝʪʴʩʷ ʘʢʪʠʚʥʠʡ ʧʦʰʫʢ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ 

ʧʦʥʦʚʣʶʚʘʥʠʭ ʜʞʝʨʝʣ ʝʥʝʨʛʽʾ. ʆʜʥʽʻʶ ʟ ʥʘʡʧʝʨʩʧʝʢʪʠʚʥʽʰʠʭ 

ʩʢʣʘʜʦʚʠʭ ʚʽʜʥʦʚʣʶʚʘʣʴʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʩʪʘʻ ʙʽʦʝʥʝʨʛʝʪʠʢʘ, ʟʘʩʥʦʚʘʥʘ 

ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʝʥʝʨʛʽʾ ʙʽʦʤʘʩʠ, ʩʧʦʞʠʚʘʥʥʷ ʷʢʦʾ ʥʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʽʜʩʠʣʝʥʥʷ ʛʣʦʙʘʣʴʥʦʛʦ ʧʘʨʥʠʢʦʚʦʛʦ ʝʬʝʢʪʫ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ 

ʥʝʦʙʭʽʜʥʠʡ ʨʦʟʚʠʪʦʢ ʚʩʽʭ ʤʦʞʣʠʚʠʭ ʥʘʧʨʷʤʽʚ ʙʽʦʝʥʝʨʛʝʪʠʢʠ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʷʚʥʠʭ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʫ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ. ʆʜʥʘʢ 

ʧʨʠ ʮʴʦʤʫ ʧʦʚʠʥʥʘ ʟʜʽʡʩʥʶʚʘʪʠʩʴ ʨʽʟʥʦʙʽʯʥʘ ʝʬʝʢʪʠʚʥʘ ʪʝʭʥʽʢʦ-

ʝʢʦʥʦʤʽʯʥʘ ʦʮʽʥʢʘ ʧʝʨʝʚʘʛ ʪʘ ʥʝʜʦʣʽʢʽʚ ʨʽʟʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʤʘʩʠ, ʧʝʨʝʨʦʙʣʷʥʥʷ ʾʾ ʥʘ ʙʽʦʧʘʣʠʚʦ ʽ ʧʦʜʘʣʴʰʦʛʦ 

ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɺ ʫʤʦʚʘʭ ʧʦʩʪʽʡʥʦʛʦ ʧʦʜʦʨʦʞʯʘʥʥʷ ʚʠʢʦʧʥʠʭ 

ʚʠʜʽʚ ʧʘʣʠʚʘ, ʷʢʽ ʻ ʦʩʥʦʚʥʠʤʠ ʜʣʷ ʪʝʧʣʦʧʦʩʪʘʯʘʥʥʷ ʧʝʨʝʚʘʞʥʦʾ 

ʙʽʣʴʰʦʩʪʽ ʦʙôʻʢʪʽʚ ʙʶʜʞʝʪʥʦʾ ʩʬʝʨʠ ʚ ʋʢʨʘʾʥʽ, ʥʘʜʟʚʠʯʘʡʥʦ 

ʘʢʪʫʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʣʦ ʧʠʪʘʥʥʷ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʚʠʙʦʨʫ 

ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʩʮʝʚʠʭ ʚʠʜʽʚ 

ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʚ ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ. ʎʝ ʧʦʚ'ʷʟʘʥʦ ʥʝ ʪʽʣʴʢʠ ʟ 

ʥʘʨʦʩʪʘʶʯʠʤ ʜʝʬʽʮʠʪʦʤ ʚʫʛʣʝʮʝʚʦʾ ʩʠʨʦʚʠʥʠ, ʘʡ ʟ ʧʨʦʙʣʝʤʘʤʠ 

ʝʢʦʣʦʛʽʾ, ʦʩʢʽʣʴʢʠ ʟʛʦʨʷʥʥʷ ʧʘʣʠʚʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʠʢʠʜʘʤʠ ʚ 
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ʘʪʤʦʩʬʝʨʫ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ: ʦʢʩʠʜʽʚ ʘʟʦʪʫ, 

ʚʫʛʣʝʮʶ, ʩʽʨʢʠ ʪʘ ʽʥ.  

ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʨʦʟʚʠʪʦʢ ʤʽʩʮʝʚʦʾ ʢʦʤʫʥʘʣʴʥʦʾ ʝʥʝʨʛʝʪʠʢʠ 

ʚʠʤʘʛʘʻ ʟʥʘʯʥʠʭ ʚʠʪʨʘʪ, ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ ʪʘʨʠʬʽʚ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʽ 

ʚʘʨʪʽʩʪʴ ɻʢʘʣ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʙʫʜʫʪʴ ʟʙʽʣʴʰʫʚʘʪʠʩʷ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ 

ʾʾ ʨʫʯʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʩʪʨʠʤʫʚʘʥʥʷ. ʇʨʦʛʥʦʟʠ ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʜʦ 

2020 ʨʦʢʫ ʦʯʽʢʫʻʪʴʩʷ ʜʝʬʽʮʠʪ ʝʥʝʨʛʦʧʦʪʫʞʥʦʩʪʝʡ ʧʨʘʢʪʠʯʥʦ ʧʦ ʚʩʽʡ 

ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʫ ʟʚ'ʷʟʢʫ ʟ ʧʦʣʽʧʰʝʥʥʷʤ ʝʢʦʥʦʤʽʯʥʦʾ 

ʩʠʪʫʘʮʽʾ ʚ ʢʨʘʾʥʽ, ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʩʪʽʡʢʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʽʾ. ʇʦʨʷʜ ʟ ʮʠʤ, ʚ ʘʛʨʘʨʥʦ-

ʧʨʦʤʠʩʣʦʚʦʤʫ ʢʦʤʧʣʝʢʩʽ, ʣʽʩʦʚʽʡ ʪʘ ʜʝʨʝʚʦʦʙʨʦʙʥʽʡ ʛʘʣʫʟʽ ʽʩʥʫʻ ʪʘ 

ʢʦʞʝʥ ʨʽʢ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʚʽʜʭʦʜʽʚ ʨʽʟʥʦʤʘʥʽʪʥʦʾ 

ʦʨʛʘʥʽʯʥʦʾ ʩʠʨʦʚʠʥʠ: ʟʘʛʦʪʽʚʣ ̫ ʽ ʦʙʨʦʙʢʘ ʜʝʨʝʚʠʥʠ (ʥʝʣʽʢʚʽʜʥʘ 

ʜʝʨʝʚʠʥʘ, ʚʝʨʰʢʠ, ʩʫʯʢʠ, ʧʥʽ, ʦʙʨʽʟʢʠ, ʪʠʨʩʘ, ʩʪʨʫʞʢʘ), ʚ ʩʽʣʴʩʴʢʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽ - ʩʦʣʦʤʘ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ, ʧʦʣʦʚʘ, ʩʪʝʙʣʘ, ʢʘʯʘʥʠ 

ʢʫʢʫʨʫʜʟʠ, ʣʫʰʧʠʥʥʷ ʪʘ ʩʪʝʙʣʘ ʩʦʥʷʰʥʠʢʘ, ʚʽʜʭʦʜʠ ʧʝʨʝʨʦʙʢʠ ʣʴʦʥʫ 

ʪʘ ʽʥʰʘ ʦʨʛʘʥʽʯʥʘ ʩʠʨʦʚʠʥʘ, ʷʢʽ ʥʘ ʜʘʥʠʡ ʯʘʩ ʥʝ ʜʦʩʪʘʪʥʴʦ ʝʬʝʢʪʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʘʣʝ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʪʝʧʣʦʚʦʾ ʪʘ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ. ʐʚʠʜʢʝ ʧʦʛʽʨʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 

ʩʠʪʫʘʮʽʾ ʯʝʨʝʟ ʥʘʢʦʧʠʯʝʥʥʷ ʚʽʜʭʦʜʽʚ ʚ ʨʽʟʥʠʭ ʛʘʣʫʟʷʭ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, 

ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʢʦʤʫʥʘʣʴʥʦʤʫ ʩʝʢʪʦʨʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʥʘ 

ʩʪʘʮʽʦʥʘʨʥʠʭ ʽ ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʠʭ ʟʚʘʣʠʱʘʭ, ʚʠʤʘʛʘʻ ʨʽʰʫʯʦʛʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʫʪʠʣʽʟʘʮʽʾ ʚʽʜʭʦʜʽʚ. ɺ ʋʢʨʘʾʥʽ 

ʥʘ ʨʘʟʽ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʭʥʦʣʦʛʽʾ ʟ ʥʠʟʴʢʠʤ ʪʝʭʥʦʛʝʥʥʠʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʪʦʤʫ ʱʦ ʩ̔ʥʫʶʯʽ 

ʪʝʭʥʦʣʦʛʽʾ ʤʘʶʪʴ ʥʘ ʥʴʦʛʦ ʟʥʘʯʥʠʡ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ.  

ɺ ʥʘʫʢʦʚʦ ʪʝʭʥʽʯʥʦʤʫ ʮʝʥʪʨʽ çɹɯʆɽʅɽʈɻɯʗè ʤ. ɹʦʨʱʽʚ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ ʦʙʣʘʩʪʽ ʧʨʦʪʷʛʦʤ 10 ʨʦʢʽʚ ʧʨʦʚʦʜʷʪʴʩʷ ʢʦʤʧʣʝʢʩʥʽ 

ʜʦʩʣʜ̔ʞʝʥʥʷ ʟ ʚʠʨʦʱʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ 

ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʢʫʣʴʪʫʨ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʝʥʝʨʛʽʾ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ ʧʝʨʝʨʦʙʢʠ ʦʨʛʘʥʽʯʥʦʾ  ʩʠʨʦʚʠʥʠ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʝʥʝʨʛʽʾ. ʉʝʨʝʜ ʥʠʭ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʻ 

ʙʘʛʘʪʦʨʽʯʥʽ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ ʢʫʣʴʪʫʨʠ: ʤʽʩʢʘʥʪʫʩ, ʝʥʝʨʛʝʪʠʯʥʘ 
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ʚʝʨʙʘ, ʧʘʚʣʦʚʥʽʷ, ʧʨʦʩʦ ʧʨʫʪʦʧʦʜʽʙʥʝ, ʷʢʽ ʚʝʛʝʪʫʶʪʴ ʥʘ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʧʣʘʥʪʘʮʽʷʭ 15-20 ʨʦʢʽʚ. ʇʽʜʛʦʪʦʚʢʘ ˇʨʫʥʪʫ ʜʣʷ ʾʭ ʚʠʨʦʱʫʚʘʥʥʷ ʥʝ 

ʚʠʤʘʛʘʻ ʚʝʣʠʢʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʠʪʨʘʪ, ʫʨʦʞʘʡ ʟʙʠʨʘʶʪʴ ʚʦʩʝʥʠ, 

ʚʟʠʤʢʫ ʘʙʦ ʥʘʚʝʩʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʚʠʯʘʡʥʦʾ ʟʙʠʨʘʣʴʥʦʾ ʪʘ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʩʽʣʴʩʢɹʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʪʝʭʥʽʢʠ.  

ʆʜʥʠʤʠ ʽʟ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʜʣʷ 

ʩʧʘʣʶʚʘʥʥʷ ʦʨʛʘʥʽʯʥʦʾ ʩʠʨʦʚʠʥʠ ʻ ʛʘʟʦʛʝʥʝʨʘʪʦʨʥʽ ʧʝʯʽ, 

ʪʝʧʣʦʛʝʥʝʨʘʪʦʨʠ ʪʘ ʪʚʝʨʜʦʧʘʣʠʚʥʽ ʧʽʨʦʣʽʟʥʽ ʢʦʪʣʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʟʘ 

ʧʨʠʥʮʠʧʦʤ ʧʽʨʦʣʽʟʫ ʪʘ ʛʘʟʠʬʽʢʘʮʽʾ ʟ ʤʦʞʣʠʚʽʩʪʶ ʦʪʨʠʤʘʥʥʷ ʜʝʰʝʚʦʾ 

ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ. ʆʪʨʠʤʘʥʝ ʪʝʧʣʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʢʦʤʫʥʘʣʴʥʦʤʫ 

ʪʘ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʫ ʨʽʟʥʦʤʫ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʤʠʩʣʦʚʦʤʫ 

ʫʩʪʘʪʢʫʚʘʥʥʽ, ʩʠʩʪʝʤʘʭ ʦʧʘʣʝʥʥʷ, ʛʘʨʷʯʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ 

ʧʨʦʤʠʩʣʦʚʦ-ʚʠʨʦʙʥʠʯʠʭ ʧʨʠʤʽʱʝʥ ɹ ʽ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʩʧʦʨʫʜ, ʚ 

ʩʫʰʠʣʥɹʠʭ ʢʘʤʝʨʘʭ, ʪʝʧʣʠʮʷʭ ʪʦʱʦ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʤʘʩʠ ʪʘ 

ʦʨʛʘʥʽʯʥʠʭ ʚʜ̔ʭʦʜʽʚ ʚ ʟʚʠʯʘʡʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʫʩʪʘʥʦʚʢʘʭ ʪʘ 

ʪʚʝʨʜʦʧʘʣʠʚʥʠʭ ʢʦʪʣʘʭ ʧʨʷʤʦʛʦ ʩʧʘʣʶʚʘʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʫʩʢʣʘʜʥʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʧʦʜʘʯʽ, ʪʦʧʢʦʚʠʭ ʧʨʠʩʪʨʦʾʚ ʽ ʟʙʽʣʴʰʝʥʥʷ ʾʭ 

ʛʘʙʘʨʠʪʽʚ, ʱʦ ʧʦʚ'ʷʟʘʥʦ ʟ ʥʠʟʴʢʦʶ ʞʘʨʦʩʪʽʡʢʽʩʪʶ ʤʝʪʘʣʝʚʠʭ ʪʨʫʙ, ʪʘ 

ʾʭ ʰʚʠʜʢʠʤ ʚʠʭʦʜʦʤ ʟ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʊʨʫʜʥʦʱʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ 

ʩʧʘʣʶʚʘʥʥʽ ʮʝʣʶʣʦʟʥʦʾ ʩʠʨʦʚʠʥʠ, ʤʦʞʥʘ ʫʥʠʢʥʫʪʠ ʟʘ ʨʘʭʫʥʦʢ 

ʪʝʨʤʽʯʥʦʾ ʧʝʨʝʨʦʙʢʠ ʙʽʦʤʘʩʠ ʚ ʛʘʟʦʧʦʜʽʙʥʠʡ ʝʥʝʨʛʦʥʦʩʽʡ. ʁʜʝʪʴʩʷ 

ʧʨʦ ʦʪʨʠʤʘʥʥʷ ʩʠʥʪʝʟ-ʛʘʟʫ ʚ ʧʨʦʮʝʩʽ ʛʘʟʠʬʽʢʘʮʽʾ ʙʽʦʤʘʩʠ ʪʘ 

ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ. 

ɺʠʢʦʨʠʩʪʘʥʥ ̫ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ʧʨʠ ʧʝʨʝʨʦʙʮʽ 1 ʢʛ ʙʽʦʤʘʩʠ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ 1,5-2,0 ʤ
3
 

ʩʠʥʪʝʟ-ʛʘʟʫ, ʷʢʠʡ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʪʝʧʣʦʚʦʾ ʪʘ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ. ɿʘ ʦʮʽʥʢʦʶ ʝʢʩʧʝʨʪʽʚ ʪʘ ʥʘʫʢʦʚʮʽʚ, ʙʣʠʟʴʢʦ 50% 

ʩʧʦʞʠʚʘʥʦʾ ʝʥʝʨʛʽʾ ʚ ʋʢʨʘʾʥʽ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʤʽʱʝʥ ̔ ʰʣʷʭʦʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʘʣʠʚʥʠʭ ʚʽʜʭʦʜʽʚ ʚ ʢʦʤʫʥʘʣʴʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʪʘ ʩ.-ʛ 

ʚʠʨʦʙʥʠʮʪʚʽ, ʘ ʱʝ 50% ʟʘ ʨʘʭʫʥʦʢ ʩʧʝʮʽʘʣʴʥʦ ʚʠʨʦʱʝʥʦʾ ʙʽʦʤʘʩʠ 

ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʢʫʣʴʪʫʨ. 
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ɻʘʟʠʬʽʢʘʮʽʷ ʦʨʛʘʥʽʯʥʦʾ ʩʠʨʦʚʠʥʠ - ʮʝ ʦʪʨʠʤʘʥʥʷ ʩʠʥʪʝʟ-ʛʘʟʫ ʧʽʜ 

ʚʧʣʠʚʦʤ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ, ʢʘʪʘʣʽʟʘʪʦʨʽʚ ʪʘ ʽʥʰʠʭ ʬʽʟʠʯʥʠʭ, 

ʭʽʤʽʯʥʠʭ ʽ ʙʽʦʣʦʛʽʯʥʠʭ ʚʧʣʠʚʽʚ. ʉʠʥʪʝʟ-ʛʘʟ ʤʦʞʥʘ ʝʬʝʢʪʠʚʥʦ 

ʩʧʘʣʶʚʘʪʠ ʚ ʛʘʟʦʚʠʭ ʧʘʣʴʥʠʢʘʭ ʧʨʠ ʭʦʨʦʰʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʧʨʦʮʝʩʫ 

ʛʦʨʽʥʥʷ; ʘ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʪʦʧʢʘʭ ʜʣʷ ʩʧʘʣʶʚʘʥʥʷ 

ʛʘʟʦʧʦʜʽʙʥʦʛʦ ʧʘʣʠʚʘ ʚ ʢʦʪʝʣʴʥʠʭ ʘʛʨʝʛʘʪʘʭ ʽ ʫʩʪʘʥʦʚʢʘʭ. ɿʥʘʯʥʦʶ 

ʧʝʨʝʚʘʛʦʶ ʩʠʥʪʝʟ-ʛʘʟʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʪʚʝʨʜʠʤ ʧʘʣʠʚʦʤ ʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʡʦʛʦ ʚ ʛʘʟʦʚʠʭ ʪʫʨʙʽʥʘʭ ʜʣʷ ʚʠʨʦʙʣʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʪʘ 

ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ. ɻʘʟʠʬʽʢʘʮʽʷ ʥʘʡʯʘʩʪʽʰʝ ʧʨʦʚʦʜʠʪʴʩʷ ʫ ʚʝʣʠʢʠʭ 

ʧʨʦʤʠʩʣʦʚʠʭ ʛʘʟʦʛʝʥʝʨʘʪʦʨʘʭ ʚ ʢʠʧʣʷʯʦʤʫ ʰʘʨʽ ʧʨʠ ʥʝʩʪʘʯʽ 

ʦʢʠʩʣʚʁʘʯʘ. ʂʦʥʩʪʨʫʢʮʽʾ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʛʘʟʠʬʽʢʘʮʽʾ ʨʽʟʥʠʭ ʚʠʜʽʚ 

ʧʘʣʠʚ ʚʽʜʨʽʟʥʷʶʪʴʩʷ, ʘʣʝ ʥʝ ʧʨʠʥʮʠʧʦʚʦ. ʆʩʥʦʚʥʠʤ ʧʨʦʮʝʩʦʤ ʧʨʠ 

ʛʘʟʠʬʽʢʘʮʽʾ ʻ ʧʽʨʦʣʽʟ ï ʮʝ  ʭʽʤʽʯʥʠʡ ʧʨʦʮʝʩ ʨʦʟʢʣʘʜʘʥʥʷ ʦʨʛʘʥʽʯʥʦʾ 

ʩʢʣʘʜʥʦʾ ʩʧʦʣʫʢʠ ʥʘ ʧʨʦʩʪʽʰʽ ʩʢʣʘʜʦʚʽ ʧʽʜ ʚʧʣʠʚʦʤ ʚʠʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ (500 ï 850Ü ʉ) ʽ ʧʽʜ ʯʘʩ ʚʽʜʩʫʪʥʦʩʪʽ ʦʢʠʩʣʶʚʘʯʘ. ʇʽʨʦʣʽʟ ʫ 

ʧʨʠʩʫʪʥʦʩʪʽ ʚʦʜʷʥʦʾ ʧʘʨʠ ʥʘʟʠʚʘʶʪʴ ʛʽʜʨʦʧʽʨʦʣʟ̔ʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʧʽʨʦʣʽʟʫ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʜʽʣʝʥʽ ʪʚʝʨʜʽ, ʨʽʜʢʽ ʪʘ ʛʘʟʦʧʦʜʽʙʥʽ ʧʨʦʜʫʢʪʠ 

ʧʨʠ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʨʝʯʦʚʠʥʠ, ʟʛʽʜʥʦ ʫʟʘʛʘʣʴʥʝʥʦʾ ʬʦʨʤʫʣʠ: ɹʄ 

+ ʪʝʧʣʦ = ʉ (ʚʫʛʣʠʩʪʘ ʨʝʯʦʚʠʥʘ) + ʩʤʦʣʠ + ʉʆ + ʉʆ2 + ʅ2 + ʅ2ʆ + 

CH4 + CnHm. ɻʘʟʦʧʦʜʽʙʥʽ ʧʨʦʜʫʢʪʠ ʧʽʨʦʣʽʟʫ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʛʘʟ, ʱʦ 

ʤʽʩʪʠʪʴ CH4, ʉʆ, ʅ2, Qʥʨ = 10-15 ʄɼʞ/ʤ
3
, ʚʠʭʽʜ ʜʦ 70% ʚʽʜ ʤʘʩʠ 

ʩʫʭʦʾ ʩʠʨʦʚʠʥʠ ʧʨʠ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʰʚʠʜʢʦʤʫ ʧʽʨʦʣʽʟʽ. ʂʂɼ 

ʧʽʨʦʣʽʟʫ ʩʪʘʥʦʚʠʪʴ 80-90%. ɺʩʽ ʨʦʟʛʣʷʥʫʪʽ ʧʨʦʮʝʩʠ ʦʪʨʠʤʘʥʥʷ ʩʠʥʪʝʟ 

ʛʘʟʫ ʟ ʦʨʛʘʥʽʯʥʦʾ ʩʠʨʦʚʠʥʠ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʟʘ ʪʘʢʠʤʠ ʩʪʘʜʽʾʷʤʠ: 

ʧʦʧʝʨʝʜʥʷ ʧʽʜʛʦʪʦʚʢʘ ʙʽʦʤʘʩ, ʩʧʘʣʶʚʘʥʥʷ ʯʝʨʝʟ ʫʪʚʦʨʝʥʥʷ ʩʠʥʪʝʟ- 

ʛʘʟʫ; ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʦʧʦʪʝʥʮʽʡʥʦʾ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ. 

ɽʢʦʥʦʤʽʯʥʦ ʝʬʝʢʪʠʚʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʜʣʷ ʩʧʘʣʶʚʘʥʥʷ ʙʽʦʤʘʩʠ ʻ 

ʛʘʟʦʛʝʥʝʨʘʪʦʨʥʘ ʧʽʯ ʟ ʚʦʜʷʥʠʤ ʪʝʧʣʦʦʙʤʽʥʥʠʢʦʤ ʤʦʜʝʣʽ ʉʋʇ-ɺʊ 

80ʄ, ʧʦʪʫʞʥʽʩʪʶ 80-100 ʢɺʪ ʚʠʨʦʙʥʠʢʦʤ ʷʢʦʾ ʻ ʊʆɺ çʉʽʦʥʘè. ɺʦʥʘ 

ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʫʪʠʣʽʟʘʮʽʾ ʧʨʦʤʠʩʣʦʚʠʭ ʧʦʙʫʪʦʚʠʭ ʚʽʜʭʦʜʽʚ ʪʘ 

ʩʧʘʣʶʚʘʥʥʷ ʧʘʣʠʚʥʦʾ ʪʨʽʩʢʠ ʽ ʧʦʜʨʽʙʥʝʥʦʾ ʙʽʦʤʘʩʠ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ 

ʢʫʣʴʪʫʨ. ʊʝʧʣʦ, ʷʢʝ ʚʠʜʽʣʷʻʪʴʩʷ, ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʝ ʜʣʷ ʩʫʰʽʥʥʷ 

ʜʝʨʝʚʠʥʠ, ʦʧʘʣʝʥʥʷ ʞʠʪʣʦʚʠʭ, ʧʨʦʤʠʩʣʦʚʠʭ, ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-
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ʧʦʙʫʪʦʚʠʭ ʧʨʠʤʽʱʝʥʴ, ʙʘʥʴ, ʛʘʨʘʞʽʚ ʪʘ ʤʘʡʩʪʝʨʝʥʴ, ʪʦʨʛʦʚʠʭ ʪʘ 

ʩʧʦʨʪʠʚʥʠʭ ʟʘʣʽʚ, ʩʢʣʘʜʩʢɹʠʭ ʧʨʠʤʽʱʝʥʴ ʽ ʪ.ʜ. ʦʙôʻʤʦʤ ʜʦ  2000 ʤ
3
 (ʟʘ 

ʫʤʦʚʠ ʪʝʧʣʦʽʟʦʣʷʮʽʾ ʧʨʠʤʽʱʝʥʴ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʝʯʽ ʟʘ ʤʝʞʘʤʠ ʮʠʭ 

ʧʨʠʤʽʱʝʥʴ, ʘʙʦ ʚ ʩʧʝʮʽʘʣʴʥʦ ʦʙʣʘʜʥʘʥʠʭ ʧʨʠʤʽʱʝʥʥʷʭ ï ʢʦʪʝʣʴʥʷʭ). 

ɺʩʝʷʜʥʽʡ ʫʪʠʣʽʟʘʪʦʨʥʽʡ ʧʝʯʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠʥʮʠʧ ʧʽʨʦʣʽʟʥʦʛʦ 

ʩʧʘʣʶʚʘʥʥʷ ñʃʘʩʽʦʥʘò, ʱʦ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʤʘʡʞʝ 100% ʟʛʦʨʘʥʥʷ  

ʩʠʨʦʚʠʥʠ, ʥʝ ʚʠʢʠʜʘʶʯʠ ʚ ʘʪʤʦʩʬʝʨʫ ʣʝʪʶʯʠʭ ʨʝʯʦʚʠʥ, ʥʘʚʽʪʴ ʧʨʠ 

ʚʦʣʦʛʦʩʪʽ ʜʦ 70%. ɻʘʟʦʛʝʥʝʨʘʪʦʨʥʘ ʧʽʯ ʜʣʷ ʩʧʘʣʶʚʘʥʥʷ ʪʚʝʨʜʦʛʦ 

ʧʘʣʠʚʘ ʤʽʩʪʠʪʴ ʟʘʚʘʥʪʘʞʫʚʘʣʴʥʫ ʢʘʤʝʨʫ ʟ ʞʘʨʦʩʪʽʡʢʠʤ ʨʝʘʢʪʦʨʦʤ ʫ 

ʚʠʛʣʷʜʽ ʫʩʽʯʝʥʦʛʦ ʢʦʥʫʩʘ, ʤʝʥʰʦʶ ʯʘʩʪʠʥʦʶ ʩʧʨʷʤʦʚʘʥʦʶ ʚ ʥʠʟ ʟ 

ʩʢʨʽʟʥʠʤʠ ʢʘʥʘʣʘʤʠ, ʱʦ ʟʚ'ʷʟʫʶʪʴ ʦʪʦʯʫʶʯʠʡ ʢʘʥʘʣ ʧʦʜʘʯʽ ʧʦʚʽʪʨʷ 

ʜʣʷ ʧʝʨʚʠʥʥʦʛʦ ʦʢʠʩʣʝʥʥʷ ʧʘʣʠʚʘ ʟ ʥʘʜʢʦʣʦʩʥʠʢʦʚʠʤ ʧʨʦʩʪʦʨʦʤ, 

ʮʝʥʪʨʘʣʴʥʫ ʚʝʨʪʠʢʘʣʴʥʦ-ʩʧʨʷʤʦʚʘʥʫ ʚʥʠʟ ʢʘʤʝʨʫ-ʢʘʥʘʣ ʜʦʧʘʣʶʚʘʥʥʷ 

ʧʽʨʦʣʽʟʥʦʛʦ ʛʘʟʫ ʪʘ ʯʘʩʪʠʥʦʢ ʥʝ ʜʦʛʦʨʽʣʦʛʦ ʧʘʣʠʚʘ, ʧʦʚ'ʷʟʘʥʫ ʟ 

ʘʚʪʦʥʦʤʥʦʶ ʜʦʟʫʶʯʦʶ ʢʘʤʝʨʦʶ ʧʦʜʘʯʽ ʧʦʚʽʪʨʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʨʽʚʥʦʤʽʨʥʦʾ ʛʘʟʠʬʽʢʘʮʽʾ ʧʘʣʠʚʘ. ɼʣʷ ʟʘʭʠʩʪʫ ʤʝʪʘʣʝʚʠʭ ʯʘʩʪʠʥ ʚʽʜ 

ʧʝʨʝʛʨʽʚʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʘ ʢʝʨʘʤʽʯʥʘ ʬʫʪʝʨʽʚʢʘ. 

ʅʦʩʽʻʤ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʚʽʪʨʷ ʪʘ ʚʦʜʘ. ɺʠʢʦʨʠʩʪʘʥʥʷ  

ʧʨʦʧʦʥʦʚʘʥʦʾ ʧʝʯʽ ʚ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʟʦʢʨʝʤʘ ʥʘ 

ʟʝʨʥʦʩʫʰʘʨʢʘʭ, ʟʤʝʥʰʫʻ ʚʠʪʨʘʪʠ ʪʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʩʫʰʽʥʥʷ ʙʽʣʴʰʝ ʷʢ ʚ 

ʪʨʠ ʨʘʟʠ. 

ɸʣʴʪʝʨʥʘʪʠʚʥ ̔ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʧʝʨʝʨʦʙʣʷʥʥʷ ʙʽʦʤʘʩʠ 

ʜʦʟʚʦʣʷʶʪʴ ʩʪʚʦʨʠʪʠ ʥʦʚʽ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʨʦʙʦʯʽ ʤʽʩʮʷ ʚ ʩʽʣʴʩʴʢʽʡ 

ʤʽʩʮʝʚʦʩʪʽ, ʧʨʠ ʯʦʤʫ ʟʥʘʯʥʦ ʟʙʽʣʴʰʠʪʠ ʧʦʜʘʪʢʦʚʽ ʥʘʜʭʦʜʞʝʥʥʷ ʚ 

ʤʽʩʮʝʚʽ ʙʶʜʞʝʪʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʚ ʷʢʦʩʪʽ ʧʘʣʠʚʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ  ʚʜ̔ʭʦʜʽʚ ʜʦʟʚʦʣʠʪʴ, ʦʢʨʽʤ ʦʪʨʠʤʘʥʥʷ ʜʝʰʝʚʦʾ 

ʝʥʝʨʛʽʾ, ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʾʭ ʫʪʠʣʽʟʘʮʽʶ. ɺʠʚʽʣʴʥʝʥʥʷ ʛʨʦʰʝʡ, 

ʧʨʠʟʥʘʯʝʥʠʭ ʥʘ ʟʘʢʫʧʽʚʣʶ ʽ ʥʘ ʜʦʩʪʘʚʢʫ ʝʥʝʨʛʦʥʦʩʽʾʚ, ʥʘʜʘʩʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʩʪʘʪʝʡ ʙʜʁʞʝʪʫ ʥʘ ʢʦʨʠʩʪʴ ʩʦʮʽʘʣʴʥʦʾ 

ʩʬʝʨʠ. 

ɻʘʟʠʬʽʢʘʮʽʷ ʙʦ̔ʤʘʩʠ ʪʘ ʦʨʛʘʥʽʯʥʠʭ ʚʽʜʭʦʜʽʚ ʻ ʝʬʝʢʪʠʚʥʦʶ ʪʘ 

ʧʨʠʚʘʙʣʠʚʦʶ ʪʠʤ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʝ ʧʘʣʠʚʦ 

ʪʘ ʝʥʝʨʛʦʥʦʩʽʾ ʟ ʥʠʟʴʢʦʶ ʩʦʙʽʚʘʨʪʽʩʪ .ʁ ɸʣʝ ʥʘ ʬʦʨʤʫʚʘʥʥʷ 
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ʢʦʥ'ʶʥʢʪʫʨʠ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʨʠʥʢʫ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʪʝʨʤʦʭʽʤʽʯʥʦʾ 

ʢʦʥʚʝʨʩʽʾ ʙʽʦʤʘʩʠ ʥʘ ʜʘʥʠʡ ʯʘʩ ʚʧʣʠʚʘʶʪʴ ʪʨʠ ʦʩʥʦʚʥʽ ʯʠʥʥʠʢʠ: 

Å ʜʠʥʘʤʽʢʘ ʧʦʜʦʨʦʞʯʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ ʚʠʢʦʧʥʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ.   

Å̔ ʥʚʝʩʪʠʮʽʡʥʘ ʢʨʠʟʘ, ʥʘʩʣʽʜʢʦʤ ʷʢʦ ʾ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʥʘ 

ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʨʠʥʢʫ ʽʥʦʟʝʤʥʠʭ ʚʠʨʦʙʥʠʢʽʚ ʙʽʦʛʘʟʦʚʠʭ ʪʘ 

ʛʘʟʦʛʝʥʝʨʘʪʦʨʥʠʭ ʫʩʪʘʥʦʚʦʢ; 

Å ʜʠʥʘʤʽʢʘ ʨʦʟʚʠʪʢʫ ʨʠʥʢʫ ʙʽʦʧʘʣʠʚʘ, ʷʢʘ ʽʥʽʮʽʶʻ ʰʚʠʜʢʝ 

ʟʨʦʩʪʘʥʥʷ ʧʦʧʠʪʫ ʥʘ ʫʩʪʘʥʦʚʢʠ ʽ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʙʽʦʧʘʣʠʚʘ. 

ɺʠʩʥʦʚʦʢ. ʋ ʩʪʨʫʢʪʫʨʽ ʩʦʙʽʚʘʨʪʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʧʨʦʜʫʢʮʽʾ 

ʝʥʝʨʛʝʪʠʯʥʘ ʩʢʣʘʜʦʚʘ ʤʘʻ ʧʝʨʝʚʘʞʥʝ ʟʥʘʯʝʥʥʷ. ʊʦʤʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʨʽʟʢʦʛʦ ʧʦʜʦʨʦʞʯʘʥʥʷ ʽ ʜʝʬʽʮʠʪʫ ʚʠʩʦʢʦʢʘʣʦʨʽʡʥʠʭ ʝʥʝʨʛʦʥʦʩʽʾʚ ʥʘ 

ʦʩʥʦʚʽ ʚʠʢʦʧʥʠʭ ʧʘʣʠʚ ʚʠʥʠʢʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʽ 

ʫʩʪʘʪʢʫʚʘʥʥʷ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʪʝʧʣʦʚʦʾ ʪʘ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʟ 

ʧʦʥʦʚʣʶʚʘʥʠʭ ʽ ʤʽʩʮʝʚʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ (ʚʽʜʭʦʜʠ ʩ/ʛ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʧʨʦʤʠʩʣʦʚʽ ʚʽʜʭʦʜʠ, ʙʽʦʤʘʩʘ ʩʧʝʮʽʘʣʴʥʦ ʚʠʨʦʱʝʥʠʭ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ 

ʢʫʣʴʪʫʨ), ʚʘʨʪʽʩʪʴ ʷʢʠʭ ʟʘʨʘʟ ʧʨʠʙʣʠʟʥʦ ʚ 4-6 ʨʘʟʽʚ ʥʠʞʯʝ ʚʘʨʪʦʩʪʽ 

ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ. 

ɺʠʨʦʙʥʠʮʪʚʦ ʝʥʝʨʛʽʾ ʟ ʙʽʦʤʘʩʠ ʤʦʞʝ ʙʫʪʠ 

ʢʦʥʢʫʨʝʥʪʥʦʩʧʨʦʤʦʞʥʠʤ ʚʞʝ ʩʴʦʛʦʜʥʽ, ʥʘʚʽʪʴ ʧʨʠ ʟʘʢʫʧʽʚʣʷʭ 

ʽʥʦʟʝʤʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. ɿʘ ʧʝʚʥʠʭ ʫʤʦʚ, ʪʘʢʠʭ ʷʢ ʥʠʟʴʢʘ ʚʘʨʪʽʩʪʴ 

ʩʠʨʦʚʠʥʠ, ʚʠʨʦʙʥʠʮʪʚʦ ʷʢʽʩʥʦʛʦ ʛʝʥʝʨʘʪʦʨʥʦʛʦ (ʩʠʥʪʝʟ-ʛʘʟʫ) ʟ 

ʚʽʜʭʦʜʽʚ ʙʽʦʤʘʩʠ ʙʫʜʝ ʙʽʣʴʰ ʨʝʥʪʘʙʝʣʥɹʠʤ, ʥʽʞ ʚʠʨʦʙʥʠʮʪʚʦ 

ʪʨʘʜʠʮʽʡʥʠʭ ʝʥʝʨʛʦʥʦʩʽʾʚ, ʚʘʨʪʽʩʪʴ ʷʢʠʭ ʜʠʥʘʤʽʯʥʦ ʟʨʦʩʪʘʻ. ʊʘʢʦʞ 

ʝʬʝʢʪʠʚʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʝʥʝʨʛʽʾ  ̒

ʛʘʟʦʚʽ ʤʽʢʨʦʪʫʨʙʽʥʠ, ʷʢʽ ʧʨʘʮʶʁ ʪʴ ʥʘ ʥʠʟʴʢʦʢʘʣʦʨʽʡʥʠʭ ʧʽʨʦʣʽʟʥʠʭ 

ʛʘʟʘʭ ʨʽʟʥʦʛʦ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʽ ʷʢʽ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʯʥʦʛʦ 

ʦʯʠɦʝʥʥʷ, ʪʘ ʥʘ ʙʽʦʛʘʟʽ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʚʠʢʠʜʘʤʠ ʚ ʘʪʤʦʩʬʝʨʫ NOx-9 

ʤʛ/ʤ
3
, ʉʆ-46ʤʛ/ʤ

3
. ɺʠʨʦʙʥʠʢʘʤʠ ʤʽʢʨʦʪʫʨʙʽʥ ʧʨʦʧʦʥʫʻʪʴʩʷ ʰʠʨʦʢʠʡ 

ʜʽʘʧʘʟʦʥ ʧʦʪʫʞʥʦʩʪʝʡ ʚʽʜ 15-100 ʢɺʪ ʜʦ 2-10 ʄɺʪ, ʱʦ ʥʘʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʛʝʥʝʨʘʪʦʨʠ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʩʧʦʞʠʚʘʯʫ ʙʝʟ ʚʝʣʠʢʠʭ ʛʘʟʦʩʭʦʚʠʱ.  
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 ʐʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʙʽʦʝʥʝʨʛʝʪʠʮʽ ʤʦʞʝ 

ʟʘʤʽʩʪʠʪʠ ʚ ʋʢʨʘʾʥʽ ʯʝʪʚʝʨʪʫ ʯʘʩʪʠʥʫ ʩʧʦʞʠʚʘʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ, 

ʪʘʢ ʷʢ ʙʽʦʤʝʪʘʥ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʚʠʨʦʙʣʝʥʥʷ ʪʝʧʣʦʚʦʾ  ʽ 

ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ ʪʘ ʙʝʟʧʝʯʝʥʥʷ ɾʂɻ ʜʝʰʝʚʠʤ ʧʘʣʠʚʦʤ. 

 ɿ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʨʦʟʚʠʪʦʢ ʢʦʤʫʥʘʣʴʥʦʾ ʝʥʝʨʛʝʪʠʢʠ ʚʠʤʘʛʘʻ 

ʟʥʘʯʥʠʭ ʚʠʪʨʘʪ, ʪʝʤʧʠ ʟʨʦʩʪʘʥʥʷ ʪʘʨʠʬʽʚ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʽ ʚʘʨʪʽʩʪʴ 

ɻʢʘʣ ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ ʙʫʜʫʪʴ ʟʙʽʣʴʰʫʚʘʪʠʩʷ, ʟ ʽʥʰʦʛʦ ʙʦʢʫ ʚ ʩʠʣʫ 

ʨʷʜʫ ʦʙ'ʻʢʪʠʚʥʠʭ ʧʨʠʯʠʥ ʙʣʠʟʴʢʦ ʧʦʣʦʚʠʥʠ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʥʝ 

ʤʦʞʝ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʘ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʤ ʝʥʝʨʛʦʧʦʩʪʘʯʘʥʥʷʤ. ɯʩʥʫʶʯʽ 

ʢʦʪʝʣʴʥʽ ʽ ʤʽʥʽ-ʊɽʎ ʧʨʘʮʶʁ ʪʴ ʥʘ ʧʨʠʚʽʟʥʦʤʫ ʜʦʨʦʛʦʤʫ ʧʘʣʠʚʽ, ʱʦ 

ʟʙʽʣʴʰʫʻ ʩʦʙʽʚʘʨʪʽʩʪʴ ʚʠʨʦʙʣʝʥʦʾ ʝʥʝʨʛʽʾ ʟʥʘʯʥʦ ʚʠʱʝ ʪʘʨʠʬʫ, ʱʦ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʜʣʷ ʥʘʩʝʣʝʥʥʷ, ʘ ʟʙʠʪʦʢ ʧʦʢʨʠʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 

ʙʶʜʞʝʪʥʠʭ ʩʫʙʚʝʥʮʽʡ. 

ɹʽʦʝʥʝʨʛʝʪʠʢʘ ʚ ʾʾ ʩʴʦʛʦʜʥʽʰʥʴʦʤʫ ʩʪʘʥʽ ʧʦʢʠ ʥʝ ʻ 

ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʦʶ ʟʘʤʽʥʦʶ ʚʫʛʣʝʚʦʜʥʝʚʽʡ ʝʥʝʨʛʝʪʠʮʽ ʥʘ ʥʘʡʙʣʠʞʯʫ 

ʧʝʨʩʧʝʢʪʠʚʫ, ʦʜʥʘʢ, ʫʞʝ ʟʘʨʘʟ ʚʦʥʘ ʤʦʞʝ ʩʪʘʪʠ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ 

ʜʣʷ ʩʪʨʠʤʫʚʘʥʥʷ ʜʝʬʽʮʠʪʫ ʥʘ ʚʫʛʣʝʚʦʜʥʝʚʫ ʩʠʨʦʚʠʥʫ ʪʘ ʟʘʧʦʨʫʢʦʶ 

ʝʥʝʨʛʦʙʝʟʧʝʢʠ ʩʧʦʞʠʚʘʯʽʚ. 
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ʈʆɿɼɯʃ 2. 

ʊɽʍʅʆʃʆɻɯʗ ɺʀʈʆʑʋɺɸʅʅʗ ɽʅɽʈɻɽʊʀʏʅʀʍ 

ʇʃɸʅʊɸʎɯʁ ɼɽʈɽɺʅʀʍ ʈʆʉʃʀʅ 

(ʌʫʯʠʣʦ ʗ. ɼ. ʜ.ʩ.-ʛ.ʥʘʫʢ, ʧʨʦʬʝʩʦʨ;  ʉʽʥʯʝʥʢʦ ɺ. ʄ. ʜ. ʩ.- ʥʘʫʢ, 

ɻʫʤʝʥʪʠʢ ʄ.ʗ. ʢ.ʩ.-ʛ ʥʘʫʢ. ʩ.ʥ.ʩ.) 

ʅʘʡʚʘʞʣʠʚʽʰʠʤʠ ʟʘʭʦʜʘʤʠ ʟʽ ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ 

ʧʣʘʥʪʘʮʽʡ ʚʝʨʙ ʪʘ ʪʦʧʦʣʴ ʻ: ʚʠʙʽʨ ʤʽʩʮʷ ʜʣʷ ʤʘʡʙʫʪʥʽʭ ʧʣʘʥʪʘʮʽʡ, 

ʨʝʪʝʣʴʥʠʡ ʦʩʥʦʚʥʠʡ ʪʘ ʧʝʨʝʜʩʘʜʠʚʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ, ʧʽʜʙʽʨ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʩʦʨʪʦʚʦʛʦ ʩʢʣʘʜʫ ʚʝʨʙʠ ʜʣʷ ʢʦʥʢʨʝʪʥʦʾ ʟʦʥʠ 

ʚʠʨʦʱʫʚʘʥʥʷ, ʩʚʦʻʯʘʩʥʝ ʪʘ ʷʢʽʩʥʝ ʩʘʜʽʥʥʷ ʞʠʚʮʽʚ, ʜʦʛʣʷʜ ʟʘ 

ʨʦʩʣʠʥʘʤʠ ʚʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʣʘʥʪʘʮʽʾ ʟ 

ʚʥʝʩʝʥʥʷʤ ʜʦʙʨʠʚ ʪʘ ʟʘʭʠʩʪʦʤ ʨʦʩʣʠʥ ʚʽʜ ʰʢʽʜʥʠʢʽʚ ʽ ʭʚʦʨʦʙ. 

 

2.1. ʊʝʭʥʦʣʦʛʽʷ ʚʠʨʦʱʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʡ ʚʝʨʙʠ 

 

2.1.1. ɺʠʙʽʨ ʤʽʩʮʷ ʧʽʜ ʧʣʘʥʪʘʮʽ ʾʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ 

 

ɺʝʨʙʠ, ʟʚʘʞʘʶʯʠ ʥʘ ʾʭʥʽ ʨʽʟʥʽ ʝʢʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʤʦʞʣʠʚʦ 

ʚʠʨʦʱʫʚʘʪʠ ʥʘ ʚʩʽʭ ʪʠʧʘʭ ˇʨʫʥʪʽʚ, ʘʣʝ ʜʣʷ ʚʝʨʙʦʚʠʭ ʧʣʘʥʪʘʮʽʡ ʙʫʜʴ-

ʷʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʤ ʻ ʚʦʣʦʛʠʡ, ʙʘʛʘʪʠʡ ʥʘ ʛʫʤʫʩ, ʜʦʙʨʝ 

ʜʨʝʥʦʚʘʥʠʡ ʩʫʧʽʱʘʥʠʡ ʘʙʦ ʩʫʛʣʠʥʢʦʚʠʡ ˇʨʫʥʪ. ʎʝ ʚʽʜʧʦʚʽʜʘʻ ʪʠʧʘʤ 

ʫʤʦʚ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ ʚʽʜ ɺ2-4 ʜʦ ɼ2-4 (ʪʘʙʣ. 1).  

ʆʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʨʦʩʪʫ ʚʝʨʙʠ ʩʪʚʦʨʶʶʪʴʩʷ ʟʘ ʟʘʣʷʛʘʥʥʷ 

ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʫ ʣʠʧʥʽ ʥʘ ʛʣʠʙʠʥʽ 0,6-2,0 ʤ. ɼʦ ʪʘʢʠʭ ʤʽʩʮʴ ʥʘʣʝʞʘʪʴ: 

ʟʘʧʣʘʚʠ ʨʽʯʦʢ, ʢʨʽʤ ʧʨʠʤʘʪʝʨʠʢʦʚʦʾ ʯʘʩʪʠʥʠ, ʜʥʠʱʘ ʙʘʣʦʢ, ʚʠʙʘʣʢʽʚ, 

ʷʨʽʚ, ʢʦʥʫʩʠ ʚʠʥʦʩʫ ʷʨʽʚ, ʥʠʞʥʽ ʯʘʩʪʠʥʠ ʧʦʣʦʛʠʭ ʩʭʠʣʽʚ ʪʦʱʦ. ʈʝʣʴʻʬ 

ʜʽʣʷʥʢʠ ʧʦʚʠʥʝʥ ʙʫʪʠ ʨʽʚʥʠʤ ʙʝʟ ʚʧʘʜʠʥ, ʜʝ ʤʦʞʝ ʟʘʩʪʦʶʚʘʪʠʩʷ ʚʦʜʘ, 

ˇʨʫʥʪ ï ʩʣʘʙʦʢʠʩʣʠʤ ʘʙʦ ʥʝʡʪʨʘʣʴʥʠʤ. ɹʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ 

ʚʚʘʞʘʶʪʴ ʦʧʪʠʤʘʣʴʥʠʤ ʚʦʜʥʝ ʨʅ 5ï7 [28, 35]. 

ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʟʛʽʜʥʦ ʜʠʨʝʢʪʠʚʠ 28/2009/ɭʉ ʧʣʘʥʪʘʮʽʾ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʩʣʽʜ ʟʘʢʣʘʜʘʪʠ ʥʘ ʟʝʤʣʷʭ, ʷʢʽ ʥʝ 
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ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, 

ʤʘʶʪʴ ʥʠʟʴʢʠʡ ʚʤʽʩʪ ʢʘʨʙʦʥʫ ʪʘ ʥʠʟʴʢʠʡ ʨʚ̔ʝʥʴ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ [9]. 

ʊʘʙʣʠʮʷ 1 

ʍʘʨʘʢʪʝʨʥʽ ʝʣʝʤʝʥʪʠ ʣʘʥʜʰʘʬʪʫ, ʥʘ ʷʢʠʭ ʨʦʟʧʦʚʩʶʜʞʝʥʘ ʚʝʨʙʘ, 

ʪʘ ʦʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʾʾ ʚʠʨʦʱʫʚʘʥʥʷ 

ɺʠʜ ʚʝʨʙʠ ɽʣʝʤʝʥʪʠ ʣʘʥʜʰʘʬʪʫ 

ʊʠʧ ʣʽʩʦʨʦʩʣʠʥʥʠʭ 

ʫʤʦʚ 

ʫ ʧʨʠʨʦʜʽ 
ʫ 

ʢʫʣʴʪʫʨ ̔

ɺʝʨʙʘ ʙʽʣʘ 

ɹʝʨʝʛʠ ʽ ʜʦʣʠʥʠ ʨʽʯʦʢ, ʥʘ 

ʧʽʘɦʥʠʭ ʽ ʦʩʦʙʣʠʚʦ ï ʥʘ ʧʽʱʘʥʦ-

ʤʫʣʦʚʠʭ ʥʘʥʦʩʘʭ 

ɺ3-4 ï D3-4 
B3-4 ï D2-

4 

ɺʝʨʙʘ ʣʘʤʢʘ 
ɹʝʨʝʛʠ ʨʽʢ ʪʘ ʽʥʰʠʭ ʚʦʜʦʡʤ, 

ʚʦʛʢʽ ʜʦʣʠʥʠ, ʢʘʥʘʚʠ 
C3-5 ï D3-5 

C3-5 ï D2-

5 

ɺʝʨʙʘ 

ʪʨʠʪʠʯʠʥʢʦʚʘ 

ʇʦʥʠʞʝʥʽ ʤʽʩʮʷ ʚ ʧʨʠʨʫʩʣʦʚʽʡ 

ʯʘʩʪʠʥʽ ʟʘʧʣʘʚʠ, ʨʽʜʰʝ ï ʙʝʨʝʛʠ 

ʩʪʘʨʠʮʴ 

C4-5, D4-5 
B3-5 ï D2-

5 

ɺʝʨʙʘ ʧʫʨʧʫʨʦʚʘ 
ʇʨʠʨʫʩʣʦʚʘ ʪʘ ʩʝʨʝʜʥʷ ʯʘʩʪʠʥʘ 

ʟʘʧʣʘʚʠ 
C3-4, D3-4 

B2-4 ï D1-

4 

ɺʝʨʙʘ ʧʨʫʪʦʚʠʜʥʘ 
ʇʨʠʨʫʩʣʦʚʘ ʪʘ ʩʝʨʝʜʥʷ ʯʘʩʪʠʥʘ 

ʟʘʧʣʘʚʠ 
C3-5 ï D3-5 

B2-4 ï D1-

5 

ɺʝʨʙʘ ʛʦʩʪʨʦʣʠʩʪʘ 
ʇʽʱʘʥʽ ˇʨʫʥʪʠ ʚ ʟʘʧʣʘʚʽ ʽ ʧʦʟʘ 

ʟʘʧʣʘʚʦʶ 
A1-3, B1-3 

A1-3 ï D1-

3 

ɺʝʨʙʘ ʚʦʚʯʝʷʛʽʜʥʘ ɹʝʨʝʛʠ ʽ ʜʦʣʠʥʠ ʛʽʨʩʴʢʠʭ ʨʽʯʦʢ B3-4 ï D3-4 
A1-4 ï D1-

4 

ɺʝʨʙʘ 

ʧóʷʪʠʪʠʯʠʥʢʦʚʘ 

ʆʢʨʘʾʥʠ ʥʠʟʦʚʠʭ ʪʘ ʧʝʨʝʭʽʜʥʠʭ 

ʙʦʣʽʪ, ʤʦʢʨʽ ʣʫʢʠ 
C4-5, D4-5 C3-5, D2-5 

ɺʝʨʙʘ ʢʦʟʷʯʘ 
ʋʟʣʽʩʩʷ, ʨʦʟʨʽʜʞʝʥʽ ʩʦʩʥʷʢʠ, 

ʟʨʫʙʠ 
A2-4 ï D2-4 

A2-4 ï D1-

4 

ɺʝʨʙʘ ʧʦʧʝʣʷʩʪʘ 
ɹʝʨʝʛʠ ʟʘʩʪʽʡʥʠʭ ʚʦʜʦʡʤ, 

ʦʢʨʘʥʾʠ ʙʦʣʽʪ, ʤʦʢʨʽ ʣʫʢʠ 
B4, C3-5, D3-5 

B3-5 ï D2-

5 

ɺʝʨʙʘ ʚʫʰʢʘʪʘ 
ʆʢʨʘʾʥʠ ʙʦʣʽʪ, ʤʦʢʨʽ, ʟʘʙʦʣʦʯʝʥʽ 

ʣʽʩʠ 
A4-5 ï C4-5 

A3-5 ï C2-

5 

ɺʝʨʙʘ 

ʤʽʨʟʠʥʦʣʠʩʪʘ 

(ʚ. ʯʦʨʥʽʶʯʘ) 

ʆʢʨʘʾʥʠ ʥʠʟʦʚʠʭ ʪʘ ʧʦʧʝʨʝʜʥʽʭ 

ʙʦʣʽʪ, ʚʦʣʦʛʽ ʨʦʟʨʽʜʞʝʥʽ ʣʽʩʠ, 

ʣʫʢʠ 

B3-4 ï D3-4 
B3-4 ï D1-

4 

 

2.1.2. ʇʽʜʛʦʪʦʚʢʘ ʧʣʦʱʽ ʪʘ ʦʩʥʦʚʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ 

 

ɽʥʝʨʛʝʪʠʯʥʽ ʧʣʘʥʪʘʮʽʾ ʚʝʨʙʠ ʩʪʚʦʨʶʶʪʴ ʧʝʨʝʚʘʞʥʦ ʥʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʥʝʫʛʽʜʜʷʭ, ʧʫʩʪʠʨʷʭ, ʥʠʟʴʢʦʧʨʦʜʫʢʪʠʚʥʠʭ 
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ʩʽʥʦʢʦʩʘʭ ʪʦʱʦ. ʊʘʢʽ ʧʣʦʱʽ, ʷʢ ʧʨʘʚʠʣʦ, ʟʘʨʦʩʣʽ ʙʫʨôʷʥʘʤʠ, 

ʯʘʛʘʨʥʠʢʘʤʠ, ʤʦʣʦʜʠʤʠ ʜʝʨʝʚʘʤʠ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʝʬʝʢʪʠʚʥʝ ʚʠʨʦʱʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʧʣʘʥʪʘʮʽʡ ʥʝʤʦʞʣʠʚʝ ʙʝʟ ʩʫʮʽʣʴʥʦʛʦ ʷʢʽʩʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ, 

ʥʘʜʟʝʤʥʫ ʯʘʩʪʠʥʫ ʽʩʥʫʶʯʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʧʦʜʨʽʙʥʶʶʪʴ ʟ ʤʝʪʦʶ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʩʧʽʰʥʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʧʦʜʘʣʴʰʠʭ ʦʧʝʨʘʮʽʡ. ɼʣʷ ʮʴʦʛʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʤʫʣʴʯʫʚʘʯ ̔ʨʦʩʣʠʥʥʠʭ ʟʘʣʠʰʢʽʚ, ʟʦʢʨʝʤʘ ï ʄʈ-1,5, 

ʷʢʠʡ ʚʠʨʦʙʣʷʻʪʴʩʷ ʥʘ ʇɸʊ çʉʧʝʮʣʽʩʤʘʰè (ʤ. ʃʫʙʥʠ) ʽ ʧʨʠʟʥʘʯʝʥʠʡ 

ʜʣʷ ʧʦʜʨʽʙʥʝʥʥʷ ʧʦʨʦʩʣʽ ʜʝʨʝʚ (ʨʠʩ. 1). 

ʆʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʧʦʣʷʛʘʶʪʴ ʚ ʘʢʪʠʚʥʦʤʫ 

ʚʧʣʠʚʽ ʥʘ ʬʟ̔ʠʯʥʽ, ʭʽʤʽʯʥʽ ʪʘ ʙʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ 

ʥʴʦʤʫ, ʥʘ ʚʦʜʥʦ-ʧʦʚʽʪʨʷʥʠʡ ʨʝʞʠʤ ʪʘ ʨʝʞʠʤ ʞʠʚʣʝʥʥʷ. ʊʝʭʥʦʣʦʛʽʯʥʽ 

ʦʧʝʨʘʮʽʾ ʟ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʟʘ ʚʠʨʦʱʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʧʣʘʥʪʘʮʽʡ ʚʝʨʙʠʪʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʜʘʪʠ ʚ ʢʦʤʧʣʝʢʩʽ ʷʢ ʚʘʞʣʠʚʽ 

ʟʘʩʦʙʠ ʢʦʥʪʨʦʣʶʚʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʙʫʨôʷʥʽʚ, ʰʢʽʜʥʠʢʽʚ ʪʘ ʟʙʫʜʥʠʢʽʚ 

ʭʚʦʨʦʙ. 

 

 

ʈʠʩ. 1. ɸʛʨʝʛʘʪ ʜʣʷ ʤʫʣʴʯʫʚʘʥʥʷ ʨʦʩʣʠʥʥʠʭ ʟʘʣʠʰʢʽʚ ʄʈ-1,5 

 

http://www.google.com.ua/url?sa=t&rct=j&q=&esrc=s&source=web&cd=1&ved=0CCAQFjAA&url=http%3A%2F%2Flismash.prom.ua%2F&ei=RxtfVayMG4WxsAHTxIGIDA&usg=AFQjCNGPfjtGd3q2UblkAaAipjp5mdYHfw&sig2=cIJlqRBbcvXa1VrPBHp7Ug
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ʇʽʜ ʩʪʚʦʨʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʡ ʚʝʨʙʠ ʜʦʮʽʣʴʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʢʣʘʩʠʯʥʽ ʩʠʩʪʝʤʠ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ï 

ʥʘʧʽʚʧʘʨʦʚʠʡ ʪʘ ʧʦʣʽʧʰʝʥʦʛʦ ʟʷʙʫ. ʇʦʣʽʧʰʝʥʠʡ ʟʷʙ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʚ ʟʦʥʘʭ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʪʘ ʥʝʩʪʽʡʢʦʛʦ ʟʚʦʣʦʞʝʥʥʷ, ʦʩʦʙʣʠʚʦ ʟʘ 

ʟʘʩʤʽʯʝʥʦʩʪʽ ˇʨʫʥʪʫ ʙʘʛʘʪʦʨʽʯʥʠʤʠ ʙʫʨô̫ ʥʘʤʠ, ʷʢʠʡ ʚʢʣʯʁʘʻ: 

- 2-3-ʨʘʟʦʚʝ ʣʫʱʝʥʥʷ ʧʣʦʱ ʜʠʩʢʦʚʠʤʠ ʙʦʨʦʥʘʤʠ, ʘ ʩʘʤʝ: ʧʝʨʰʝ 

ï ʥʘ ʛʣʠʙʠʥʫ 6-8 ʩʤ, ʯʝʨʝʟ 10-12 ʜʥʽʚ ï ʧʦʚʪʦʨʥʝ ʜʠʩʢʦʚʝ ʣʫʱʝʥʥʷ ʥʘ 

ʛʣʠʙʠʥʫ 8-10 ʩʤ, ʪʨʝʪʻ ï ʛʣʠʙʦʢʝ ʣʝʤʽʰʥʝ ʣʫʱʝʥʥʷ ʥʘ ʛʣʠʙʠʥʫ 12-15 

ʩʤ ʧʨʠ ʧʦʷʚʽ ʙʫʨôʷʥʽʚ; 

- ʟʷʙʣʝʚʫ ʦʨʘʥʢʫ ʥʘʧʨʠʢʽʥʮʽ ʚʝʨʝʩʥʷ ï ʥʘ ʧʦʯʘʪʢʫ ʞʦʚʪʥʷ ʥʘ 

ʛʣʠʙʠʥʫ 30-32 ʩʤ ʧʽʩʣʷ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ. 

ʅʘʧʽʚʧʘʨʦʚʠʡ ʦʙʨʦʙʽʪʦʢ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʟʦʥʽ ʜʦʩʪʘʪʥʴʦʛʦ 

ʟʚʦʣʦʞʝʥʥʷ ʽ ʥʘ ʧʦʣʷʭ, ʩʠʣʴʥʦ ʟʘʙʫʨô̫ ʥʝʥʠʭ ʦʜʥʦʨʽʯʥʠʤʠ ʙʫʨô̫ ʥʘʤʠ. 

ɺʽʥ ʚʢʣʶʯʘʻ: 

- 2-3-ʨʘʟʦʚʝ ʣʫʱʝʥʥʷ ʧʦʚʝʨʭʥʽ ʧʦʣʷ ʜʠʩʢʦʚʠʤʠ ʣʫʱʠʣʴʥʠʢʘʤʠ; 

- ʚʥʝʩʝʥʥʷ ʛʝʨʙʽʮʠʜʫ ʩʫʮʽʣʴʥʦʾ ʜʽʾ; 

- ʛʣʠʙʦʢʫ ʦʨʘʥʢʫ ʧʽʩʣʷ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʫ ʢʽʥʮʽ 

ʣʠʧʥʷ ï ʥʘ ʧʦʯʘʪʢʫ ʩʝʨʧʥʷ; 

- ʢʫʣʴʪʠʚʘʮʽʶ, ʜʠʩʢʫʚʘʥʥʷ ʘʙʦ ʙʦʨʦʥʫʚʘʥʥʷ ʧʨʠ ʧʦʷʚʽ ʙʫʨô̫ ʥʽʚ, 

ʧʽʩʣʷ ʚʠʧʘʜʘʥʥʷ ʦʧʘʜʽʚ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʦʩʽʥʥʴʦʛʦ ʧʝʨʽʦʜʫ (ʚʝʨʝʩʝʥʴ-

ʞʦʚʪʝʥʴ). 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʥʘ ʧʨʘʢʪʠʮʽ ʙʽʣʴʰʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʥʘʧʽʚʧʘʨʦʚʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ. ɺʽʥ ʜʝʰʝʚʰʠʡ ʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ 

ʚʠʢʦʥʫʁ ʪʴʩʷ ʚ ʧʝʨʽʦʜ, ʢʦʣʠ ʧʽʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʱʝ ʥʝ 

ʥʘʩʪʘʚ. 

ɼʣʷ ʙʦʨʦʪʴʙʠ ʟ ʙʫʨóʷʥʘʤʠ ʟʘ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ʧʽʩʣʷ ʣʫʱʝʥʥʷ 

ʽ ʚʽʜʨʦʩʪʘʥʥʷ ʙʫʨô̫ ʥʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʛʝʨʙʽʮʠʜʠ ʨʘʫʥʜʘʧ-ʤʘʢʩ, ʘʤʽʥʥʫ 

ʩʽʣʴ 2,4 ɼ ʪʘ ʽʥʰʽ. ʆʧʪʠʤʘʣʴʥʠʡ ʩʪʨʦʢ ʜʣʷ ʦʙʨʦʙʢʠ ʙʫʨô̫ ʥʽʚ 

ʨʘʫʥʜʘʧʦʤ-ʤʘʢʩ, ʢʦʣʠ ʧʠʨʽʡ ʚʽʜʨʦʩʪʘʻ ʜʦ ʚʠʩʦʪʠ 10ï12 ʩʤ. ʅʦʨʤʘ 

ʚʥʝʩʝʥʥʷ ʛʝʨʙʽʮʠʜʫ ï 6 ʣ/ʛʘ (ʚʠʪʨʘʪʘ ʨʦʙʦʯʦʾ ʨʜ̔ʠʥʠ 200ï250 ʣ/ʛʘ). ɿʘ 

ʥʘʩʪʘʥʥʷ ʧʦʙʫʨʽʥʥʷ ʧʠʨʽʶ ʧʽʩʣʷ ʚʥʝʩʝʥʥʷ ʛʝʨʙʽʮʠʜʫ ʧʨʦʚʦʜʷʪʴ 

ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʽ ʛʣʠʙʦʢʫ ʦʨʘʥʢʫ. 
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ɿʘ ʩʠʣʴʥʦʛʦ ʟʘʩʤʽʯʝʥʥʷ ʧʦʣʽʚ ʩʪʽʡʢʠʤʠ ʜʦ ʨʘʫʥʜʘʧʫ-ʤʘʢʩ 

ʰʠʨʦʢʦʣʠʩʪʠʤʠ ʙʫʨóʷʥʘʤʠ (ʙʝʨʽʟʢʘ ʧʦʣʴʦʚʘ, ʦʩʦʪ ʪʘ ʽʥʰʽ) ʜʦ ʨʦʟʯʠʥʫ 

ʜʦʜʘʶʪʴ 2 ʣ/ʛʘ 2,4 ɼ ʫ ʬʦʨʤʽ ʝʬʽʨʫ. ʄʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʙʫʜʴ-ʷʢʫ 

ʬʦʨʤʫ 2,4 ɼ ʫ ʥʦʨʤʽ ʚʠʪʨʘʪʠ 1,0ï1,5 ʢʛ ʜʽʶʯʦʾ ʨʝʯʦʚʠʥʠ ʥʘ ʛʝʢʪʘʨ, 

ʷʢʱʦ ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʧʨʦʚʦʜʠʪʠ ʯʝʨʝʟ 10ï20 ʜʥʽʚ ʧʽʩʣʷ ʦʙʨʦʙʢʠ 

ʨʘʫʥʜʘʧʦʤ-ʤʘʢʩ. 

ɻʣʠʙʦʢʘ ʦʨʘʥʢʘ ʧʨʦʚʦʜʠʪʴʩʷ ʦʙʦʨʦʪʥʠʤʠ ʧʣʫʛʘʤʠ ʟ ʤʝʪʦʶ 

ʷʢ̔ʩʥʦʛʦ, ʛʣʠʙʦʢʦʛʦ ʨʦʟʧʫʰʫʚʘʥʥʷ ˇʨʫʥʪʫ, ʟʘʛʦʨʪʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʽ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʧʦʞʥʠʚʥʠʭ ʨʝʰʪʦʢ, ʙʫʨôʷʥʽʚ ʽ ʰʢʽʜʥʠʢʽʚ ʪʘ 

ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʪʨʠʚʘʣʦʛʦ ʧʦʣʽʧʰʝʥʥʷ ʚʦʜʥʦ-ʧʦʚʽʪʨʷʥʦʛʦ ʡ 

ʧʦʞʠʚʥʦʛʦ ʨʝʞʠʤʽʚ ˇʨʫʥʪʫ, ʷʢʽʩʥʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʧʦʜʘʣʴʰʠʭ ʧʦʣʴʦʚʠʭ 

ʨʦʙʽʪ. 

ɺʠʩʦʢʘ ʷʢʽʩʪʴ ʦʨʘʥʢʠ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʧʨʦʚʝʜʝʥʥʷ ʾʾ ʦʙʦʨʦʪʥʠʤʠ 

ʧʣʫʛʘʤʠ ʟ ʧʝʨʝʜʧʣʫʞʥʠʢʘʤʠ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʨʦʩʣʠʥʥʽ 

ʨʝʰʪʢʠ ʢʨʘʱʝ ʟʘʛʦʨʪʘʁ ʪʴʩʷ ʫ ʛʣʠʙʰʠʡ, ʟʘʚʞʜʠ ʚʦʣʦʛʠʡ ʰʘʨ ˇʨʫʥʪʫ, 

ʜʝ ʚʦʥʠ ʤʽʥʝʨʘʣʽʟʫʶʪʴʩʷ ʟ ʫʪʚʦʨʝʥʥʷʤ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ, ʘ 

ʙʽʦʣʦʛʽʯʥʦ ʤʝʥʰ ʘʢʪʠʚʥʠʡ ʰʘʨ ʚʠʚʝʨʪʘʻʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʶ, ʜʝ ʚ 

ʫʤʦʚʘʭ ʚʽʣʴʥʦʛʦ ʜʦʩʪʫʧʫ ʧʦʚʽʪʨʷ ʟʙʘʛʘʯʫʻʪʴʩʷ ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ 

ʨʦʩʣʠʥ ʝʣʝʤʝʥʪʘʤʠ ʞʠʚʣʝʥʥʷ. ɿʘʚʜʷʢʠ ʢʨʘʱʦʤʫ ʟʘʛʦʨʪʘʥʥʶ ʫ ˇʨʫʥʪ 

ʧʦʞʥʠʚʥʠʭ ʨʝʰʪʦʢ, ʙʫʨô̫ ʥʽʚ ʪʘ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ ʧʦʣʽʧʰʫʻʪʴʩʷ 

ʷʢʽʩʪʴ ʨʦʙʦʪʠ ʘʛʨʝʛʘʪʽʚ ʜʣʷ ʩʘʜʽʥʥʷ ʞʠʚʮʽʚ ʪʘ ʨʦʟʧʫʰʫʚʘʥʥʷ ʤʽʞʨʷʜʴ 

ʧʽʜ ʯʘʩ ʜʦʛʣʷʜʫ ʟʘ ʥʘʩʘʜʞʝʥʥʷʤʠ. 

ɿʘ ʨʘʥʥʴʦʾ ʦʨʘʥʢʠ ʥʘʩʽʥʥʷ ʙʫʨô̫ ʥʽʚ, ʱʦ ʚʠʚʝʨʪʘʻʪʴʩʷ ʟ ʛʣʠʙʦʢʠʭ 

ʰʘʨʽʚ ˇʨʫʥʪʫ, ʟʘ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʽʥʪʝʥʩʠʚʥʦ ʧʨʦʨʦʩʪʘʻ, ʘ ʩʭʦʜʠ ʾʭ 

ʟʥʠʱʫʶʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ ʢʫʣʴʪʠʚʘʮʽʷʤʠ ʘʙʦ ʛʠʥʫʪʴ ʚʽʜ ʤʦʨʦʟʽʚ. ɸ ʟʘ 

ʧʽʟʥʴʦʾ ʦʨʘʥʢʠ ʟʜʝʙʽʣʴʰʦʛʦ ʥʘʩʽʥʥʷ ʙʫʨô̫ ʥʽʚ ʥʝ ʚʩʪʠʛʘʻ ʧʨʦʨʦʩʪʠ ʽ ʜʘʻ 

ʩʭʦʜʠ ʪʽʣʴʢʠ ʥʘʩʪʫʧʥʦʾ ʚʝʩʥʠ, ʟʘʩʤʽʯʫʶʯʠ ʧʦʣʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ. 

ɻʣʠʙʠʥʘ ʦʨʘʥʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʜʦʤ ʢʫʣʴʪʫʨʠ, ʪʦʚʱʠʥʦʶ 

ʛʫʤʫʩʦʚʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ, ʟʘʩʤʽʯʝʥʽʩʪʶ ʧʦʣʷ ʪʘ ʽʥʰʠʤʠ ʫʤʦʚʘʤʠ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʾʾ ʧʨʦʚʝʜʝʥʥʷ ʥʘ ʩʝʨʝʜʥʽʭ ʪʘ ʚʘʞʢʠʭ ˇʨʫʥʪʘʭ ʥʘ 

ʛʣʠʙʠʥʫ 30ï32 ʩʤ ʧʽʜ ʩʪʚʦʨʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʡ 

ʝʬʝʢʪʠʚʥʽʰʘ, ʥʽʞ ʟʚʠʯʘʡʥʘ (20ï22 ʩʤ) ʪʘ ʤʽʣʢʘ (14ï16 ʩʤ).  
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ʂʨʘʱʦʶ ʻ ʦʨʘʥʢʘ, ʧʽʩʣʷ ʷʢʦʾ ʥʘ ʧʦʣʽ ʥʝ ʫʪʚʦʨʶʶʪʴʩʷ ʟʚʘʣʴʥʽ 

ʛʨʝʙʝʥʽ ʪʘ ʨʦʟô̒ ʤʥʽ ʙʦʨʦʟʥʠ. ɼʣʷ ʪʘʢʦʾ ʦʨʘʥʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʦʙʦʨʦʪʥʽ 

ʧʣʫʛʠ ʟ ʜʚʦʤʘ ʩʝʢʮʽʷʤʠ ʢʦʨʧʫʩʽʚ. ʆʜʥʘ ʩʝʢʮʽʷ ʢʦʨʧʫʩʽʚ ʚʽʜʚʘʣʶʻ 

ʩʢʠʙʫ ʧʨʘʚʦʨʫʯ, ʜʨʫʛʘ ï ʣʽʚʦʨʫʯ. ʆʨʘʥʢʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʦʚʥʠʢʦʚʠʤ 

ʩʧʦʩʦʙʦʤ ʙʝʟ ʨʦʟʙʠʚʢʠ ʥʘ ʟʘʛʽʥʢʠ. ɻʣʠʙʦʢʫ ʦʨʘʥʢʫ ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ 

ʦʙʦʨʦʪʥʠʤʠ ʧʣʫʛʘʤʠ ʇʅʆ-3,35, ʇʆʅʇ-6 ʪʘ ʽʥ. 

ʆʩʥʦʚʥʠʤʠ ʘʛʨʦʪʝʭʥʽʯʥʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʦʨʘʥʢʠ ʻ ï ʚʠʢʦʥʘʥʥʷ ʾʾ 

ʚ ʦʧʪʠʤʘʣʴʥʽ ʩʪʨʦʢʠ, ʜʦʩʪʘʪʥʻ ʦʙʝʨʪʘʥʥʷ ʩʢʠʙʠ, ʚʽʜʩʫʪʥʽʩʪʴ ʦʛʨʽʭʽʚ, 

ʚʠʩʦʪʘ ʛʨʝʙʝʥʽʚ ʥʝ ʙʽʣʴʰʝ 5 ʩʤ, ʚʠʩʦʪʘ ʟʚʘʣʴʥʠʭ ʛʨʝʙʝʥʽʚ ʽ ʛʣʠʙʠʥʘ 

ʙʦʨʦʟʝʥ ʥʝ ʙʽʣʴʰʝ 7 ʩʤ, ʚʽʜʭʠʣʝʥʥʷ ʛʣʠʙʠʥʠ ï ʜʦ 2 ʩʤ, ʜʦʙʨʝ 

ʨʦʟʧʫʰʝʥʥʷ ˇʨʫʥʪʫ, ʧʦʚʥʝ ʟʘʛʦʨʪʘʥʥʷ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ, ʧʦʞʥʠʚʥʠʭ 

ʨʝʰʪʦʢ, ʙʫʨôʷʥʽʚ ʪʘ ʜʦʙʨʠʚ. 

ɼʦ ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʦʛʣʷʜʫ ʟʘ ʟʷʙʦʤ, ʟʘ ʚʠʨʦʱʫʚʘʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʬʽʪʦʤʘʩʠ ʚʝʨʙʠ, ʧʝʨʝʜ ʩʘʜʽʥʥʷʤ ʨʝʢʦʤʝʥʜʦʚʘʥʦ 

ʚʢʣʶʯʘʪʠ ʪʘʢʦʞ ʡʦʛʦ ʱʽʣʶʚʘʥʥʷ ʷʢ ʜʦʜʘʪʢʦʚʠʡ ʟʘʭʽʜ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʚʦʣʦʛʦʟʙʝʨʽʛʘʯʁʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʽ ʟʥʠʱʝʥʥʷ 

çʧʽʜʦʰʚʠè. ɼʣʷ ʮʴʦʛʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʱʽʣʠʥʦʫʪʚʦʨʶʚʘʯʽ ʑʇ-000 ʪʘ 

ʑʇ-3-70. ʑʣ̔ʶʚʘʥʥʷ ʟʘʚʞʜʠ ʟʜʽʡʩʥʶʶʪʴ ʧʦ ʜʽʘʛʦʥʘʣʽ ʯʠ ʧʦʧʝʨʝʢ 

ʥʘʧʨʷʤʢʫ ʦʨʘʥʢʠ ʥʘ ʧʦʣʷʭ ʟ ʙʝʟʧʝʯʥʠʤ ʜʣʷ ʝʨʦʟʽʾ ˇʨʫʥʪʫ ʨʽʚʥʝʤ 

ʩʭʠʣʫ. ʅʘ ʩʭʠʣʦʚʠʭ ʟʝʤʣʷʭ ʪʘ ʚʠʨʽʚʥʷʥʦʤʫ ʟʷʙʫ ʱʽʣʶʚʘʥʥʷ, ʷʢ ʽ 

ʦʨʘʥʢʘ, ʪʘʢʦʞ ʧʦʚʠʥʥʝ ʙʫʪʠ ʢʦʥʪʫʨʥʠʤ. ɻʣʠʙʠʥʘ ʱʽʣʠʥ ʤʘʻ 

ʩʪʘʥʦʚʠʪʠ 45-50 ʩʤ, ʚʽʜʩʪʘʥʴ ʤʽʞ ʥʠʤʠ ï 140 ʩʤ. 

ʉʠʩʪʝʤʘ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʧʽʜ ʝʥʝʨʛʝʪʠʯʥʽ 

ʧʣʘʥʪʘʮʽʚʾʝʨʙʠ ʟʘ ʥʘʧʽʚʧʘʨʦʚʠʤ ʩʧʦʩʦʙʦʤ ʟ ʩʘʤʦʛʦ ʧʦʯʘʪʢʫ 

ʟʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʧʝʨʝʚʘʛʠ ʪʨʠʚʘʣʦʛʦ ʪʘ ʨʝʪʝʣʴʥʦʛʦ ʣʽʪʥʴʦ-ʦʩʽʥʥʴʦʛʦ 

ʜʦʛʣʷʜʫ ʟʘ ʛʣʠʙʦʢʦ ʟʦʨʘʥʠʤ ʫ ʢʽʥʮʽ ʣʠʧʥʷ ï ʥʘ ʧʦʯʘʪʢʫ ʩʝʨʧʥʷ ʧʦʣʝʤ. 

ʋ ʙʘʛʘʪʴʦʭ ʩʫʯʘʩʥʠʭ ʟʦʥʘʣʴʥʠʭ ʪʝʭʥʦʣʦʛʽʷʭ ʚʠʨʦʱʫʚʘʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʥʘʧʽʚʧʘʨʦʚʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʟ 

ʩʫʪʪʻʚʠʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ. ʊʨʘʜʠʮʽʡʥʦ ʣʽʪʥʴʦ-ʦʩʽʥʥʽʡ ʜʦʛʣʷʜ ʟʘ ʨʽʣʣʝʶ 

ʚʢʣʶʯʘʻ ʦʜʥʝ-ʜʚʘ ʙʦʨʦʥʫʚʘʥʥʷ ʚʘʞʢʠʤʠ ʯʠ ʩʝʨʝʜʥʽʤʠ ʟʫʙʦʚʠʤʠ 

ʙʦʨʦʥʘʤʠ (ɺʅɯʎ-ʈ, ɿɹɿʊʉ-1,0, ɿɹɿʉʉ-ɯ) ʧʽʜ ʢʫʪʦʤ 20ï30Á ʜʦ 

ʥʘʧʨʷʤʢʫ ʦʨʘʥʢʠ ʟ ʤʝʪʦʶ ʨʫʡʥʫʚʘʥʥʷ ˇʨʫʥʪʦʚʦʾ ʢʽʨʢʠ, ʧʨʦʚʦʢʘʮʽʾ 

ʧʨʦʨʦʩʪʘʥʥʷ ʙʫʨ'ʷʥʽʚ, ʟʘʛʘʣʴʥʦʛʦ ʧʦʣʽʧʰʝʥʥʷ ʘʝʨʘʮʽʾ ˇʨʫʥʪʫ, 
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ʦʧʪʠʤʟ̔ʘʮʽʾ ʧʨʦʪʽʢʘʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʪʘ ʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʡʦʛʦ 

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʦʛʦ, ʱʦ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʧʽʜʣʷʛʘʶʪʴ 

ʧʦʞʥʠʚʥʽ ʨʝʰʪʢʠ. 

ʇʽʩʣʷ ʛʣʠʙʦʢʦʾ ʦʨʘʥʢʠ, ʫ ʤʽʨʫ ʚʠʧʘʜʘʥʥʷ ʜʦʱʽʚ ʽ ʧʦʷʚʠ ʩʭʦʜʽʚ 

ʙʫʨôʷʥʽʚ, ʧʦʣʝ ʦʙʨʦʙʣʷʶʪʴ ʰʠʨʦʢʦʟʘʭʚʘʪʥʠʤʠ ʘʛʨʝʛʘʪʘʤʠ. ɿʘʧʽʟʥʝʥʥʷ 

ʟ ʦʙʨʦʙʽʪʢʦʤ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʢʦʨʽʥʝʥʥʷ ʙʫʨôʷʥʽʚ, ʱʦ ʨʦʙʠʪʴ 

ʥʝʦʙʭʽʜʥʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʫʣʴʪʠʚʘʮʽʾ. ʎʝ ʟʙʽʣʴʰʫʻ ʚʠʪʨʘʪʠ, ʫʱʽʣʴʥʶʻ 

ˇʨʫʥʪ, ʧʦʛʽʨʰʫʻ ʡʦʛʦ ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʇʽʜ ʯʘʩ ʚʠʨʽʚʥʶʚʘʥʥʷ 

ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʨʘʢʪʦʨʠ ʪʠʧʫ ʍʊɿ-121, ʄʊɿ-82 ʚ 

ʘʛʨʝʛʘʪʽ ʟ ʩ.-ʛ. ʤʘʰʠʥʘʤʠ: ʉʇ-16ɸ+ɺʅɯʉ-ʈ+ɿɹʉʉ-1,0 ʘʙʦ ɸʈɺ-8, 1-

01; ɿʇɻ-24. ɻʣʠʙʠʥʘ ʦʙʨʦʙʽʪʢʫ ï 5ï6 ʩʤ, ʧʽʜ ʢʫʪʦʤ 10ï15
0
 ʜʦ 

ʥʘʧʨʷʤʢʫ ʦʨʘʥʢʠ. 

ɿʘ ʚʠʨʽʚʥʶʚʘʥʥʷ ʧʦʣʷ ʚʦʩʝʥʠ ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʡʦʛʦ ʧʦʚʝʨʭʥʷ ʜʦ 

ʟʠʤʠ ʥʝ ʥʘʙʫʣʘ ʥʘʜʪʦ ʜʨʽʙʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʦʩʢʽʣʴʢʠ ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ 

ʚʠʥʠʢʘʻ ʥʝʙʝʟʧʝʢʘ ʛʣʠʥʠʟʘʮʽʾ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ ʪʘ ʫʱʽʣʴʥʝʥʥʷ ʽ 

ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʚʠʥʠʢʥʝʥʥʷ ʚʦʜʥʦʾ ʝʨʦʟʽʾ, ʪʦʤʫ ʚʦʩʝʥʠ ʥʝ 

ʧʦʪʨʽʙʥʦ ʚʠʨʽʚʥʚʁʘʪʠ ˇʨʫʥʪʠ, ʙʽʜʥʽ ʥʘ ʛʫʤʫʩ ʽ ʙʘʛʘʪʽ ʥʘ ʤʫʣ, ʙʦ ʚʦʥʠ 

ʣʝʛʢʦ ʟʘʧʣʠʚʘʶʪʴ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʩʽʥʥʽʡ ʦʙʨʦʙʽʪʦʢ (ʚʠʨʽʚʥʶʚʘʥʥʷ ˇʨʫʥʪʫ) 

ʟʘʙʝʟʧʝʯʫʻ ʙʽʣʴʰ ʨʘʥʥʶ ʚʝʩʥʷʥʫ ʩʪʠʛʣʽʩʪʴ ˇʨʫʥʪʫ, ʘʢʪʠʚʽʟʘʮʽʶ 

ʙʦ̔ʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʘ ʪʘʢʦʞ ʰʚʠʜʢʝ ʧʨʦʨʦʩʪʘʥʥʷ ʙʫʨôʷʥʽʚ. ʅʘ ʚʝʩʥʽ 

ʥʝʦʙʭʽʜʥʠʡ ʣʠʰʝ ʜʫʞʝ ʤʽʣʢʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ (ʟʘʢʨʠʪʪʷ ʚʦʣʦʛʠ). ʅʘ 

ʧʦʣʷʭ, ʩʠʣʴʥʦ ʟʘʩʤʽʯʝʥʠʭ ʦʜʥʦʨʽʯʥʠʤʠ ʙʫʨôʷʥʘʤʠ (ʤʠʰʽʡ, ʢʫʨʷʯʝ 

ʧʨʦʩʦ, ʱʠʨʠʮʷ, ʣʦʙʦʜʘ ʙʽʣʘ ʪʘ ʽʥ.), ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʻ 

ʥʘʧ̔ʚʧʘʨʦʚʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ. 

 

2.1.3. ʉʠʩʪʝʤʘ ʫʜʦʙʨʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʡ ʚʝʨʙʠ 

 

ɺʝʨʙʘ ʥʘʣʝʞʠʪʴ ʜʦ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʟ ʽʥʪʝʥʩʠʚʥʠʤ ʮʠʢʣʦʤ 

ʨʦʟʚʠʪʢʫ ʽ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ. ʅʘ 

ʫʪʚʦʨʝʥʥʷ 10 ʪʦʥʥ ʚʝʛʝʪʘʪʠʚʥʦʾ ʤʘʩʠ ʨʦʩʣʠʥʠ ʚʝʨʙʠ ʚʠʥʦʩʷʪʴ ʽʟ 

ˇʨʫʥʪʫ 42 ʢʛ ʘʟʦʪʫ, 25 ʢʛ ʢʘʣʽʶ, 15 ʢʛ ʬʦʩʬʦʨʫ, 45 ʢʛ ʢʘʣʴʮʽʶ ʪʘ ʨʷʜ 

ʽʥʰʠʭ ʝʣʝʤʝʥʪʽʚ. 
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ɺʠʨʦʱʫʚʘʥʥʷ ʚʝʨʙʠ ʫ ʧʨʦʤʠʩʣʦʚʠʭ ʮʽʣʷʭ ʧʦʪʨʝʙʫʻ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʷʢʽ ʟʜʘʪʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʽʥʪʝʥʩʠʚʥʠʡ ʨʽʩʪ ʽ 

ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ ʫ ʨʽʢ ʩʘʜʽʥʥʷ ʞʠʚʮʽʚ ʪʘ ʥʘʩʪʫʧʥʽ ʨʦʢʠ. ɼʦʟʠ 

ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʧʽʜ ʟʘʧʣʘʥʦʚʘʥʫ ʚʨʦʞʘʡʥʽʩʪʴ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʚʠʟʥʘʯʘʶʪʴ ʥʦʨʤʘʪʠʚʥʠʤ (ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ) ʘʙʦ ʙʘʣʘʥʩʦʚʦ-ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʤʝʪʦʜʦʤ. 

ʋ ʪʘʙʣʠʮʽ 2 ʥʘʚʝʜʝʥʽ ʦʧʪʠʤʘʣʴʥʽ ʜʦʟʠ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʟʘ 

ʚʠʨʦʱʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʫ ʨʽʟʥʠʭ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ 

ʫʤʦʚʘʭ ʥʘ ˇʨʫʥʪʘʭ ʟ ʩʝʨʝʜʥʽʤ ʨʽʚʥʝʤ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʣʝʤʝʥʪʘʤʠ 

ʞʠʚʣʝʥʥʷ.  

ʊʘʙʣʠʮʷ 2 

ʆʨʽʻʥʪʦʚʘʥʽ ʜʦʟʠ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ 

ʧʽʜ ʝʥʝʨʛʝʪʠʯʥʽ ʧʣʘʥʪʘʮʽʾ ʚʝʨʙʠ 

ɿʦʥʘ  ʊʠʧʠ ˇʨʫʥʪʽʚ 
ɿʘ ʨʝʞʠʤʦʤ 

ʟʚʦʣʦʞʝʥʥʷ 

ɺʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ, ʢʛ/ʛʘ, ʜ.ʨ. (ʙʝʟ ʛʥʦʶ) 

ʩʘʜʽʥʥʷ ʜʦʛʣʷʜ 

ʇ
ʦ
ʣ
ʽ
ʩ
ʩ
ʷ

 

ʋʨʦʞʘʡʥʽʩʪʴ ï 40-45 ʪ/ʛʘ 

ʩʽʨʽ ʪʘ ʩʚʽʪʣʦ-ʩʽʨʽ ʣʽʩʦʚʽ 
ʘʚʪʦʤʦʨʬʥʽ 

N75P300K300 N80 

ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʽ N85P300K300 N90 

ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʽ 

ʛʣʝʡʦʚʽ 
ʛʽʜʨʦʤʦʨʬʥʽ 

N70P300K300 N90 

ʜʝʨʥʦʚʽ, ʣʫʯʥʦ-ʙʦʣʦʪʥʽ, 

ʪʦʨʬʫʚʘʪʦ-ʙʦʣʦʪʥʽ 
N80P300K300 N100 

ʃ
ʽ
ʩ
ʦ
ʩ
ʪ
ʝ
ʧ

 

ʋʤʦʚʠ ʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ, ʫʨʦʞʘʡʥʽʩʪʴ ï 50 ʪ/ʛʘ 

ʯʦʨʥʦʟʝʤʠ ʦʧʽʜʟʦʣʝʥʽ, 

ʪʝʤʥʦ-ʩʽʨʽ ʣʽʩʦʚʽ ʘʚʪʦʤʦʨʬʥʽ 
N60P300K300 N60 

ʩʽʨʽ ʣʽʩʦʚʽ N70P300K300 N70 

ʯʦʨʥʦʟʝʤʥʦ-ʣʫʯʥʽ, ʣʫʯʥʦ-

ʯʦʨʥʦʟʝʤʥʽ, ʣʫʯʥʽ 
ʛʽʜʨʦʤʦʨʬʥʽ 

N50P300K300 N60 

ʜʝʨʥʦʚʽ, ʣʫʯʥʦ-ʙʦʣʦʪʥʽ, 

ʪʦʨʬʫʚʘʪʦ-ʙʦʣʦʪʥʽ 
N80P300K300 N80 

ʋʤʦʚʠ ʥʝʩʪʽʡʢʦʛʦ ʟʚʦʣʦʞʝʥʥʷ, ʫʨʦʞʘʡʥʽʩʪʴ ï 45 ʪ/ʛʘ 

ʯʦʨʥʦʟʝʤʠ ʦʧʽʜʟʦʣʝʥʽ, 

ʪʝʤʥʦ-ʩʽʨʽ ʣʽʩʦʚʽ ʘʚʪʦʤʦʨʬʥʽ 
N60P300K300 N60 

ʩʽʨʽ ʣʽʩʦʚʽ N65P300K300 N70 

ʯʦʨʥʦʟʝʤʥʦ-ʣʫʯʥʽ, ʣʫʯʥʦ-

ʯʦʨʥʦʟʝʤʥʽ, ʣʫʯʥʽ 
ʛʽʜʨʦʤʦʨʬʥʽ 

N50P300K300 N60 

ʜʝʨʥʦʚʽ, ʣʫʯʥʦ-ʙʦʣʦʪʥʽ, 

ʪʦʨʬʫʚʘʪʦ-ʙʦʣʦʪʥʽ 
N75P300K300 N80 
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ʇʨʠʤʽʪʢʘ: ʫ ʧʨʦʮʝʩʽ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʡ 

ʚʝʨʙʠ ʚʥʦʩʷʪʴʩʷ ʪʽʣʴʢʠ ʘʟʦʪʥʽ ʜʦʙʨʠʚʘ ʦʜʠʥ ʨʘʟ ʫ ʪʨʠ ʨʦʢʠ (ʧʽʩʣʷ ʟʨʽʟʫʚʘʥʥʷ 

ʬ̔ʪʦʤʘʩʠ). 

ɿʘ ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ˇʨʫʥʪʫ ʝʣʝʤʝʥʪʘʤʠ ʞʠʚʣʝʥʥʷ 

ʜʦʟʫ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʟʙʽʣʴʰʫʶʪʴ ʚ 1,2 ʨʘʟʘ, ʟʘ 

ʧʽʜʚʠʱʝʥʦʛʦ ʪʘ ʚʠʩʦʢʦʛʦ ï ʟʤʝʥʰʫʶʪʴ ʚʽʜʧʦʚʽʜʥʦ ʚ 1,1 ʪʘ 1,2 ʨʘʟʘ. 

ɻʦʣʦʚʥʝ ʟʘʚʜʘʥʥʷ ʩʠʩʪʝʤʠ ʫʜʦʙʨʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦʙ ʫ ʨʽʢ 

ʩʘʜʽʥʥʷ ʞʠʚʮʽʚ ʩʪʚʦʨʠʪʠ ʧʦʤʽʨʥʝ ʘʟʦʪʥʝ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ ʥʘ ʨʘʥʥʽʭ 

ʝʪʘʧʘʭ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʟ ʧʦʩʪʫʧʦʚʠʤ ʡʦʛʦ ʧʦʢʨʘʱʝʥʥʷʤ ʫ ʧʽʟʥʽʰʽ 

ʬʘʟʠ ʨʦʟʚʠʪʢʫ. 

ʌʦʩʬʦʨ ʫ ʨʦʩʣʠʥʘʭ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ 

ʚʘʞʣʠʚʠʭ ʙʽʦʣʦʛʽʯʥʠʭ ʩʪʨʫʢʪʫʨ ʛʝʥʝʪʠʯʥʦʛʦ ʪʘ ʩʪʨʫʢʪʫʨʥʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʘʧʘʨʘʪʫ. ʅʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ 

ʬʦʩʬʦʨ ʟʘʙʝʟʧʝʯʫʻ ʽʥʪʝʥʩʠʚʥʠʡ ʨʽʩʪ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʽ, ʪʠʤ ʩʘʤʠʤ, 

ʬʦʨʤʫʻ ʬʫʥʜʘʤʝʥʪ ʾʾ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ʇʽʢ ʧʦʪʨʝʙʠ ʫ ʬʦʩʬʦʨʽ 

ʧʨʠʧʘʜʘʻ ʥʘ ʧʝʨʽʦʜ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ, 

ʦʩʢʽʣʴʢʠ ʟ ʬʦʩʬʦʨʥʦʶ ʢʠʩʣʦʪʦʶ ʧʦʚôʷʟʘʥʘ ʤʘʢʨʦʝʥʝʨʛʝʪʠʯʥʘ 

ʘʢʫʤʫʣʷʮʽʷ ʪʘ ʧʝʨʝʥʝʩʝʥʥʷ ʝʥʝʨʛʽʾ ʬʦʪʦʩʠʥʪʝʟʫ. 

ʂʘʣʽʡ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʘʟʦʪʫ ʪʘ ʬʦʩʬʦʨʫ, ʥʝ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ 

ʦʨʛʘʥʽʯʥʠʭ ʩʪʨʫʢʪʫʨ ʨʦʩʣʠʥʠ, ʦʜʥʘʢ, ʡʦʛʦ ʨʦʣʴ ʷʢ ʦʜʥʦʛʦ ʟ ʽʦʥʥʠʭ 

ʨʝʛʫʣʷʪʦʨʽʚ ʤʝʪʘʙʦʣʽʯʥʠʭ ʤʝʤʙʨʘʥ ʘʢʪʠʚʥʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʚ ʫʩʽ 

ʧʝʨʽʦʜʠ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʡ ʚʝʨʙʠ. 

ʂʘʣʴʮʽʡ ï ʥʝʦʙʭʽʜʥʠʡ ʝʣʝʤʝʥʪ ʫ ʞʠʚʣʝʥʥʽ ʨʦʩʣʠʥ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʚʝʨʙʠ, ʷʢʠʡ ʧʦʛʣʠʥʘʻʪʴʩʷ ʫ ʢʽʣʴʢʦʩʪʷʭ, ʷʢʽ ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ ʟ 

ʚʠʥʦʩʦʤ ʦʩʥʦʚʥʠʭ ʤʘʢʨʦʝʣʝʤʝʥʪʽʚ: ʘʟʦʪʫ, ʬʦʩʬʦʨʫ, ʢʘʣʽʶ ʪʘ ʩʽʨʢʠ. ɿʘ 

ʜʦʩʪʘʪʥʴʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʩʣʠʥ ʢʘʣʴʮʽʻʤ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʮʽʣʽʩʥʽʩʪʴ 

ʪʘ ʤʝʭʘʥʽʯʥʘ ʤʽʮʥʽʩʪʴ ʢʣʽʪʠʥʥʠʭ ʩʪʽʥʦʢ. ʂʘʣʴʮʽʡ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ 

ʚʩʽʭ ʢʣʽʪʠʥ ʨʦʩʣʠʥʠ ʽ ʚʽʜʢʣʘʜʘʻʪʴʩʷ ʚ ʥʠʭ ʫ ʬʦʨʤʽ ʱʘʚʣʝʚʦʾ ʢʠʩʣʦʪʠ 

(ʉʘ2ʉ2ʆ4). ʌʽʟʽʦʣʦʛʽʯʥʘ ʨʦʣʴ ʢʘʣʴʮʽʶ ʧʦʣʷʛʘʻ ʫ ʘʢʪʠʚʘʮʽʾ ʨʦʙʦʪʠ 

ʬʝʨʤʝʥʪʥʠʭ ʩʠʩʪʝʤ, ʧʦʩʠʣʝʥʥʽ ʚʫʛʣʝʚʦʜʥʦʛʦ ʦʙʤʽʥʫ, ʨʝʛʫʣʷʮʽʾ 

ʧʨʦʥʠʢʥʦʩʪʽ ʤʝʤʙʨʘʥ ʽ ʚóʷʟʢʦʩʪʽ ʧʨʦʪʦʧʣʘʟʤʠ ʢʣʽʪʠʥʠ. ɿʘ ʜʘʥʠʤʠ 

ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘʨʫʙʽʞʥʠʭ ʽ ʫʢʨʘʾʥʩʴʢʠʭ ʚʯʝʥʠʭ ʦʧʪʠʤʘʣʴʥʠʡ 

ʨʽʚʝʥʴ ʢʘʣʴʮʽʶ ʚ ʢʣʽʪʠʥʥʽʡ ʧʨʦʪʦʧʣʘʟʤʽ ʩʧʨʠʷʻ ʘʢʪʠʚʽʟʘʮʽʾ ʩʠʥʪʝʟʫ 
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ʬʽʪʦʘʫʢʩʠʥʽʚ (ʩʧʝʮʠʬʽʯʥʠʭ ʧʨʦʪʠʬʽʪʦʧʘʪʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ), ʘ 

ʟʤʽʮʥʝʥʥʷ ʢʣʽʪʠʥʥʠʭ ʩʪʽʥʦʢ ʟʘʧʦʙʽʛʘʻ ʧʦʰʢʦʜʞʝʥʥʶ ʟʦʚʥʽʰʥʽʭ 

ʧʦʢʨʠʚʽʚ ʽ ʣʠʩʪʦʚʦʛʦ ʘʧʘʨʘʪʫ ʢʦʤʘʭʘʤʠ-ʰʢʽʜʥʠʢʘʤʠ. 

ɼʣʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʧʝʨʰʦʛʦ ʨʦʢʫ (ʩʘʜʽʥʥʷ) 

ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʤ ʻ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʟ ʦʩʝʥʽ ʧʽʜ ʛʣʠʙʦʢʫ 

ʦʨʘʥʢʫ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ 

ʚʝʨʭʥʴʦʤʫ 0-30 ʩʤ ʰʘʨʽ ˇʨʫʥʪʫ ʽ ʩʪʚʦʨʶʻ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ 

ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ ʫʧʨʦʜʦʚʞ ʧʝʨʰʦʛʦ ʨʦʢʫ ʚʝʛʝʪʘʮʽʾ. 

ɼʦʙʨʠʚʘ ʚʥʦʩʷʪʴ ʨʦʟʢʠʜʥʠʤ ʩʧʦʩʦʙʦʤ ʥʘ ʧʦʚʝʨʭʥʽ ʧʦʣʷ ʥʘʧʝʨʝʜʦʜʥʽ 

ʦʨʘʥʢʠ ʟ ʥʘʩʪʫʧʥʠʤ ʾʭ ʟʘʦʨʶʚʘʥʥʷʤ ʫ ˇʨʫʥʪ. 

ʂʨʘʱʠʤʠ ʚʠʜʘʤʠ ʘʟʦʪʥʠʭ ʜʦʙʨʠʚ ʫ ʦʩʥʦʚʥʝ ʫʜʦʙʨʝʥʥʷ 

ʚʠʟʥʘʯʝʥʦ ʘʤʽʜʥʽ (ʩʝʯʦʚʠʥʘ) ʪʘ ʘʤʦʥʽʡʥʽ ʬʦʨʤʠ (ʩʫʣʴʬʘʪ ʘʤʦʥʽʶ, 

ʙʝʟʚʦʜʥʠʡ ʘʤʽʘʢ, ʘʤʽʘʯʥʫ ʚʦʜʫ, ʂɸʉ ʪʘ ʽʥ.). 

ʇʨʠ ʚʠʙʦʨʽ ʬʦʩʬʦʨʥʠʭ ʜʦʙʨʠʚ ʚʨʘʭʦʚʫʶʪʴ ʩʪʫʧʽʥʴ ʾʭ 

ʨʦʟʯʠʥʥʦʩʪʽ ʫ ʚʦʜʽ ʪʘ ʢʠʩʣʦʪʥʦ-ʣʫʞʥʠʡ ʙʘʣʘʥʩ ˇʨʫʥʪʫ. ɺʦʜʦʨʦʟʯʠʥʥʽ 

ʜʦʙʨʠʚʘ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴ ʩʫʧʝʨʬʦʩʬʘʪʠ (ʧʨʦʩʪʠʡ ʧʦʨʦʰʢʦʚʠʜʥʠʡ 

ʪʘ ʛʨʘʥʫʣʴʦʚʘʥʠʡ, ʧʦʜʚʽʡʥʠʡ ʪʘ ʧʦʪʨʽʡʥʠʡ ʩʫʧʝʨʬʦʩʬʘʪ), ʻ 

ʥʘʡʢʨʘʱʠʤ ʚʠʜʦʤ ʬʦʩʬʦʨʥʠʭ ʜʦʙʨʠʚ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʦʩʥʦʚʥʝ 

ʫʜʦʙʨʝʥʥʷ ʥʘ ʚʩʽʭ ʪʠʧʘʭ ˇʨʫʥʪʽʚ. ʌʦʩʬʦʨʥʽ ʜʦʙʨʠʚʘ, ʨʦʟʯʠʥʥʽ ʫ 

ʩʣʘʙʢʠʭ ʢʠʩʣʦʪʘʭ (ʧʨʝʮʠʧʽʪʘʪ, ʬʦʩʬʘʪʰʣʘʢ, ʪʦʤʘʩʰʣʘʢ), ʪʘ 

ʚʘʞʢʦʨʦʟʯʠʥʥʝ ʜʦʙʨʠʚʦ (ʬʦʩʬʦʨʠʪʥʝ ʙʦʨʦʰʥʦ) ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ 

ʚʥʦʩʠʪʠ ʥʘ ˇʨʫʥʪʘʭ ʟ ʧʽʜʚʠʱʝʥʦʶ ʢʠʩʣʦʪʥʽʩʪʶ. 

ʂʨʘʱʠʤʠ ʚʠʜʘʤʠ ʢʘʣʽʡʥʠʭ ʜʦʙʨʠʚ ʜʣʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʻ 

ʜʦʙʨʠʚʘ, ʷʢʽ ʤʽʩʪʷʪʴ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʽʦʥʠ ʢʘʣʴʮʽʶ ʽ ʥʝ ʤʽʩʪʷʪʴ ʭʣʦʨʫ. 

ɺ ʦʩʥʦʚʥʝ ʫʜʦʙʨʝʥʥʷ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ çʂʘʣʤ̔ʘʛ-30è 

(30-32% ʂ2ʆ), çʂʘʣʽʡʤʘʛʥʝʥʟʽʷè, ʩʫʣʴʬʘʪ ʢʘʣʽʶ (48-54% ʂ2ʆ) ʪʘ ʽʥ. 

ɺʥʝʩʝʥʥʷ ʢʘʣʽʶ ʭʣʦʨʠʩʪʦʛʦ (60% ʂ2ʆ) ʯʠ 30% ʪʘ 40% ʢʘʣʽʡʥʦʾ ʩʦʣʽ ʻ 

ʤʝʥʰ ʝʬʝʢʪʠʚʥʠʤ, ʦʩʢʽʣʴʢʠ ʥʘʷʚʥʽʩʪʴ ʫ ʾʭ ʩʢʣʘʜʽ ʭʣʦʨʫ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ. ʂʘʣʽʡʥʽ ʜʦʙʨʠʚʘ ʤʘʶʪʴ ʜʦʙʨʫ 

ʨʦʟʯʠʥʥʽʩʪʴ ʫ ʚʦʜʽ, ʘ ʪʦʤʫ ʣʝʛʢʦ ʟʘʩʚʦʶʶʪʴʩʷ ʨʦʩʣʠʥʘʤʠ. 

ɽʬʝʢʪʠʚʥʠʤ ʜʣʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʻ ʚʥʝʩʝʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ 

ʜʦʙʨʠʚ ï ʘʤʦʬʦʩʫ, ʜʽʘʤʦʬʦʩʫ, ʥʽʪʨʦʬʦʩʢʠ, ʥʽʪʨʦʘʤʦʬʦʩʢʠ ʪʘ ʽʥ. ʎʽ 

ʜʦʙʨʠʚʘ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʦʩʥʦʚʥʝ ʫʜʦʙʨʝʥʥʷ. 
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ʋ ʧʨʦʮʝʩʽ ʚʠʨʦʱʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʥʘʡʛʦʩʪʨʽʰʦʶ ʻ 

ʧʨʦʙʣʝʤʘ ʘʟʦʪʥʦʛʦ ʞʠʚʣʝʥʥʷ. ʊʦʤʫ ʯʝʨʝʟ ʢʦʞʥʽ ʜʚʘ ʨʦʢʠ ʧʽʩʣʷ 

ʟʨʽʟʫʚʘʥʥʷ ʚʝʨʙʠ ʧʨʦʚʦʜʷʪʴ ʧʽʜʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ ʘʟʦʪʥʠʤʠ 

ʜʦʙʨʠʚʘʤʠ. ɼʦʟʘ ʚʥʝʩʝʥʥʷ ʘʟʦʪʥʠʭ ʜʦʙʨʠʚ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 60 ʜʦ 

100 ʢʛ/ʛʘ ʜʽʶʯʦʾ ʨʝʯʦʚʠʥʠ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ 

ʾʾ ʚʠʨʦʱʫʚʘʥʥʷ. 

ɸʤʦʥʽʡʥʫ ʩʝʣʽʪʨʫ, ʷʢʘ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʘʟʦʪʥʠʭ 

ʜʦʙʨʠʚ, ʢʨʘʱʝ ʚʥʦʩʠʪʠ ʚʝʩʥʦʶ ʫ ʧʽʜʞʠʚʣʝʥʥʷ ʧʦ ʤʝʨʟʣʦʪʘʣʦʤʫ 

ˇʨʫʥʪʫ ʘʙʦ ʧʽʟʥʽ (ʪʨʘʚʝʥʴ) ʧʜ̔ʞʠʚʣʝʥʥʷ ʫ ʤʽʞʨʷʜʜʷ ʟ ʥʘʩʪʫʧʥʠʤ 

ʟʘʨʦʙʣʷʥʥʷʤ ʫ ˇʨʫʥʪ ʰʣʷʭʦʤ ʜʠʩʢʫʚʘʥʥʷ ʯʠ ʬʨʝʟʝʨʫʚʘʥʥʷ. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʩʪʘʣʠ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʨʽʜʢʽ ʘʟʦʪʥʽ 

ʜʦʙʨʠʚʘ ï ʙʝʟʚʦʜʥʠʡ ʘʤʽʘʢ, ʘʤʽʘʢʘʪʠ, ʚʦʜʥʠʡ ʘʤʽʘʢ (ʘʤʽʘʯʥʘ ʚʦʜʘ). ɿʘ 

ʝʬʝʢʪʠʚʥʽʩʪʶ ʨʽʜʢʽ ʘʟʦʪʥʽ ʜʦʙʨʠʚʘ ʥʝ ʧʦʩʪʫʧʘʶʪʴʩʷ ʽʥʰʠʤ ʾʭ ʚʠʜʘʤ. 

ʑʦʙ ʥʝ ʜʦʧʫʩʪʠʪʠ ʚʪʨʘʪ ʘʤʽʘʢʫ, ʨʽʜʢʽ ʘʟʦʪʥʽ ʜʦʙʨʠʚʘ ʧʦʪʨʽʙʥʦ 

ʟʙʝʨʽʛʘʪʠ ʫ ʛʝʨʤʝʪʠʯʥʽʡ ʪʘʨʽ ʟʽ ʩʧʝʮʽʘʣʴʥʠʤʠ ʢʣʘʧʘʥʘʤʠ, ʘ ʧʽʜ ʯʘʩ 

ʚʥʝʩʝʥʥʷ ʾʭ ʥʝʦʙʭʽʜʥʦ ʚʽʜʨʘʟʫ ʟʘʛʦʨʪʘʪʠ ʚ ˇʨʫʥʪ. 

ʂʨʘʱʠʤʠ ʨʽʜʢʠʤʠ ʘʟʦʪʥʠʤʠ ʜʦʙʨʠʚʘʤʠ ʧʽʜ ʝʥʝʨʛʝʪʠʯʥʫ ʚʝʨʙʫ ʻ 

ʚʫʛʣʝʘʤʽʘʢʘʪʠ, ʱʦ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʚʦʜʥʽ ʨʦʟʯʠʥʠ ʥʽʪʨʘʪʫ ʘʤʦʥʽʶ, 

ʢʘʨʙʘʤʽʜʫ, ʙʽʢʘʨʙʦʥʘʪʫ ʘʤʦʥʽʶ ʪʘ ʽʥʰʠʭ ʢʦʤʧʦʥʝʥʪʽʚ. ʋ 

ʩʽʣɹʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʘʤʦʥʽʟʦʚʘʥʠʡ ʨʦʟʯʠʥ ʥʽʪʨʘʪʫ ʢʘʣʴʮʽʶ, ʱʦ ʤʽʩʪʠʪʴ ʚʽʜ 9,0 % ʜʦ 13,5% 

ʘʟʦʪʫ (ʤʘʩʦʚʘ ʯʘʩʪʢʘ ʥʽʪʨʘʪʫ ʢʘʣʴʮʽʶ ï 30-53%, ʥʽʪʨʘʪʫ ʘʤʦʥʽʶ ï 2-

8%), ʘ ʪʘʢʦʞ ʢʘʨʙʘʤʽʜ-ʘʤʽʘʯʥʫ ʩʝʣʽʪʨʫ (ʂɸʉ) ï ʨʽʜʢʝ ʘʟʦʪʥʝ ʜʦʙʨʠʚʦ, 

ʱʦ ̒ ʩʫʤʽʰʰʶ ʢʦʥʮʝʥʪʨʦʚʘʥʠʭ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ ʢʘʨʙʘʤʽʜʫ ʪʘ 

ʘʤʽʘʯʥʦʾ ʩʝʣʽʪʨʠ, ʤʘʩʦʚʘ ʯʘʩʪʢʘ ʷʢʠʭ ʩʪʘʥʦʚʠʪʴ ï ʚʽʜʧʦʚʽʜʥʦ 31-46% 

ʪʘ 40-44%. ʇʨʦʤʠʩʣʦʚʽʩʪʴ ʚʠʧʫʩʢʘʻ ʪʨʠ ʬʦʨʤʠ ʮʴʦʛʦ ʜʦʙʨʠʚʘ: ʂɸʉ-

28, ʂɸʉ-30 ʪʘ ʂɸʉ-32 ʟ ʚʤʽʩʪʦʤ ʘʟʦʪʫ ï ʚʽʜʧʦʚʽʜʥʦ 28%, 30% ʪʘ 32%. 

ɿʘ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʘʟʦʪʥʽ ʜʦʙʨʠʚʘ ʂɸʉ ʚ ʧʝʨʽʦʜ ʽʥʪʝʥʩʠʚʥʦʛʦ ʾʾ ʨʦʩʪʫ ʽ 

ʨʦʟʚʠʪʢʫ (ʢʽʥʝʮʴ ʪʨʘʚʥʷ-ʧʦʯʘʪʦʢ ʯʝʨʚʥʷ) ʚ ʜʦʟʽ 80ï100 ʢʛ/ʛʘʜ.ʨ. 

ɼʦʙʨʠʚʘ ʚʥʦʩʷʪʴ ʫ ʤʽʞʨʷʜʜʷ ʟ ʥʘʩʪʫʧʥʠʤ ʟʘʨʦʙʣʷʥʥʷʤ ʫ ˇʨʫʥʪ. ɼʣʷ 

ʚʥʝʩʝʥʥʷ ʨʽʜʢʠʭ ʘʟʦʪʥʠʭ ʜʦʙʨʠʚ (ʘʤʽʘʯʥʘ ʚʦʜʘ, ʂɸʉ) 
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ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʘʛʨʝʛʘʪʠ ʊʦʧʜʘʫʥʛ (ʬʽʨʤʘ ɺʘʜʝʨʰʪʘʜ, ɼʘʣʪʦʥ 

(ʉʐɸ), ʙʝʟʚʦʜʥʦʛʦ ʘʤʽʘʢʫ ï ɸʉɸ-2 ʪʘ ʽʥ. 

ɼʦʩʷʛʥʝʥʥʶ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʩʧʨʠʷʻ 

ʧʦʻʜʥʘʥʝ ʚʥʝʩʝʥʥʷ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʽʚ 

ʭʽʤʽʯʥʦʾ ʤʝʣʽʦʨʘʮʽʾ. ɺʥʝʩʝʥʥʷ ʤʝʣʽʦʨʘʥʪʽʚ ʚʘʧʥʷʥʦʛʦ ʙʦʨʦʰʥʘ (56% 

ʉʘʆ) ʪʘ ʛʽʧʩʫ (32% ʉʘʆ) ʻ ʦʜʥʠʤ ʟ ʥʘʡʜʝʰʝʚʰʠʭ ʽ ʜʽʻʚʠʭ ʩʧʦʩʦʙʽʚ 

ʧʽʜʚʠʱʠʪʠ ʚʤʽʩʪ ʢʘʣʴʮʽʶ ʫ ˇʨʫʥʪʽ. ɸʛʨʦʥʦʤʽʯʥʠʡ ʽʥʪʝʨʝʩ ʚʥʝʩʝʥʥʷ 

ʛʽʧʩʫ ʧʦʣʷʛʘʻ ʱʝ ʡ ʫ ʪʦʤʫ, ʱʦ ʚ 100 ʢʛ ʤʝʣʽʦʨʘʥʪʘ ʤʽʩʪʠʪʴʩʷ 47,6 ʢʛ 

ʩʽʨʢʠ (ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ SO3). ɺʠʭʦʜʷʯʠ ʟ ʚʯʝʥʥʷ ʢʣʘʩʠʯʥʦʾ 

ʘʛʨʦʥʦʤʽʯʥʦʾ ʥʘʫʢʠ, ʥʘ ˇʨʫʥʪʘʭ ʧʽʜʟʦʣʠʩʪʦʛʦ ʪʠʧʫ (ʪʝʤʥʦ-ʩʽʨʠʡ 

ʦʧʽʜʟʦʣʝʥʠʡ, ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʠʡ ʪʘ ʽʥ.) ʚʥʦʩʷʪʴ ʚʘʧʥʷʥʽ ʤʘʪʝʨʽʘʣʠ, ʘ 

ʥʘ ˇʨʫʥʪʘʭ ʩʦʣʦʥʮʝʚʠʭ (ʢʘʰʪʘʥʦʚʽ ʽ ʩʚʽʪʣʦ ʢʘʰʪʘʥʦʚʽ, ʟʘʩʦʣʝʥʽ ʪʘ 

ʩʦʣʦʥʮʽ) ï ʛʽʧʩ. ɺʥʝʩʝʥʥʷ ʧʦʤʽʨʥʠʭ, ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʜʦʟ 

ʢʘʣʴʮʽʻʚʤʽʩʥʠʭ ʤʝʣʽʦʨʘʥʪʽʚ ʥʘ ʯʦʨʥʦʟʝʤʥʠʭ ˇʨʫʥʪʘʭ ʧʽʜʚʠʱʫʻ ʚ 

ˇʨʫʥʪʦʚʦʤʫ ʨʦʟʯʠʥʽ ʚʤʽʩʪ ʜʦʩʪʫʧʥʦʛʦ ʢʘʣʴʮʽʶ, ʧʦʩʠʣʶʻ ʜʦʩʪʫʧʥʽʩʪʴ 

ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʟ ˇʨʫʥʪʫ ʪʘ ʜʦʙʨʠʚ ʚʥʘʩʣʽʜʦʢ ʧʦʣʽʧʰʝʥʥʷ 

ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ ʧʦʞʠʚʥʦʛʦ ʨʝʞʠʤʫ ˇʨʫʥʪʫ. ʈʝʟʫʣʴʪʘʪʠ 

ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʽʧʩʫ ʚ 

ʦʩʥʦʚʥʝ ʚʥʝʩʝʥʥʷ ʽ ʧʝʨʝʜʧʦʩʽʚʥʫ ʢʫʣʴʪʠʚʘʮʽʶ, ʘ ʪʘʢʦʞ ʩʫʤʽʩʥʝ 

ʚʥʝʩʝʥʥʷ ʤʝʣʽʦʨʘʥʪʫ ʟ ʘʤʽʘʯʥʦʶ ʩʝʣʽʪʨʦʶ ʽ ʢʘʨʙʘʤʽʜʦʤ. 

ɽʬʝʢʪʠʚʥʽʰʠʤ ʽ ʘʛʨʦʭʽʤʽʯʥʦʮʽʥʥʽʰʠʤ ʤʝʣʽʦʨʘʥʪʦʤ ʥʘ ʟʘʩʦʣʝʥʠʭ 

ʽ ʩʦʣʦʥʮʝʚʠʭ ˇʨʫʥʪʘʭ ʋʢʨʘʾʥʠ ʻ ʬʦʩʬʦʛʽʧʩ. ʌʦʩʬʦʛʽʧʩ ʚʥʦʩʠʪʴʩʷ 1 ʨʘʟ 

ʥʘ 5ï7 ʨʦʢʽʚ ʫ ʜʦʟʘʭ 5ï20 ʪ/ʛʘ (ʨʦʟʨʘʭʫʥʦʢ ʜʦʟʠ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ 

ʟʤʽʩʪʦʤ ʥʘʪʨʽʶ). ʋ ʉʐɸ ʧʨʦʚʝʣʠ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʚʥʷ ʨʘʜʽʘʮʽʾ ʨʦʩʣʠʥ 

ʟʘ ʚʥʝʩʝʥʥʷ ʬʦʩʬʦʛʽʧʩʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ˇʨʫʥʪʽ ʽ ʨʦʩʣʠʥʘʭ ʨʽʚʝʥʴ 

ʨʘʜʽʘʮʽʾ ʙʫʚ ʥʘʙʘʛʘʪʦ ʥʠʞʯʝ ʜʦʧʫʩʪʠʤʦʛʦ. 

ʌʦʩʬʦʛʽʧʩ, ʨʽʚʥʦʤʽʨʥʦ ʟʤʽʰʘʥʠʡ ʟ ʚʘʧʥʦʤ ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 

80/20 ʥʝ ʟʣʝʞʫʻʪʴʩʷ ʟʘ ʪʨʠʚʘʣʦʛʦ ʟʙʝʨʽʛʘʥʥʷ ʽ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʚ ʷʢʦʩʪʽ ʤʝʣʽʦʨʘʥʪʘ ʽ ʜʦʙʨʠʚʘ. ɿʘ ʜʦʟʠ ʬʦʩʬʦʛʽʧʩʫ 

10 ʪ/ʛʘ ʚ ˇʨʫʥʪ ʚʥʦʩʠʪʴʩʷ 110ï130 ʢʛ ʈ2ʆ5. ʇʨʠʛʦʪʫʚʘʥʥʷ ʢʦʤʧʦʩʪʽʚ ʟ 

ʛʥʦʶ ʽ ʧʪʘʰʠʥʦʛʦ ʧʦʩʣʽʜʫ ʟ ʜʦʜʘʚʘʥʥʷʤ ʬʦʩʬʦʛʽʧʩʫ ʩʫʪʪʚ̒ʦ ʧʽʜʚʠʱʫʻ 

ʤʽʥʝʨʘʣʴʥʫ ʮʽʥʥʽʩʪʴ ʪʘ ʫʜʦʙʨʶʚʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʦʨʛʘʥʽʯʥʠʭ ʜʦʙʨʠʚ. 
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2.1.4. ʉʪʚʦʨʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʡ ʚʝʨʙʠ 

 

ɽʥʝʨʛʝʪʠʯʥʽ ʧʣʘʥʪʘʮʽʾ ʚʝʨʙʠ ʟʘʢʣʘʜʘʶʪʴ ʜʦʙʨʦʷʢʽʩʥʠʤ, 

ʩʝʣʝʢʮʽʡʥʦ ʧʦʣʽʧʰʝʥʠʤ ʩʘʜʠʚʥʠʤ ʤʘʪʝʨʽʘʣʦʤ. ʅʘʡʯʘʩʪʽʰʝ ʥʠʤ ʻ 

ʦʜʥʦʨʽʯʥʽ ʟʜʝʨʝʚô̫ ʥʽʣʽ (ʟʠʤʦʚʽ) ʞʠʚʮʽ. ɿʘʛʦʪʦʚʣʷʶʪʴ ʾʭ ʟ ʦʜʥʦʨʽʯʥʠʭ 

ʚʠʜʦʚʞʝʥʠʭ ʧʘʛʦʥʽʚ (ʧʨʫʪʽʚ), ʱʦ ʚʠʨʦʱʝʥʽ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʤʘʪʦʯʥʠʭ 

ʧʣʘʥʪʘʮʽʷʭ. ɿʘʛʦʪʽʚʣʷ ʧʘʛʦʥʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʫ ʧʝʨʽʦʜ ʚʽʜ ʟʘʢʽʥʯʝʥʥʷ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʜʦ ʧʦʯʘʪʢʫ ʩʦʢʦʨʫʭʫ. 

ʇʝʨʽʦʜ ʟʨʽʟʘʥʥʷ ʧʘʛʦʥʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʝʟʦʥʫ ʩʘʜʽʥʥʷ, ʪʦʙʪʦ 

ʟʘʛʦʪʽʚʣʷ ʧʘʛʦʥʽʚ ʫ ʞʦʚʪʥʽ-ʣʠʩʪʦʧʘʜʽ ʧʝʨʝʜʙʘʯʘʻ ʦʩʽʥʥʻ ʩʘʜʽʥʥʷ, ʘ ʫ 

ʩʽʯʥʽ-ʙʝʨʝʟʥʽ ï ʚʝʩʥʷʥʝ. ɾʠʚʮʽ ʟ ʧʘʛʦʥʽʚ ʙʘʞʘʥʦ ʥʘʨʽʟʘʪʠ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʾʭ ʩʘʜʽʥʥʷʤ. 

ʇʽʜ ʯʘʩ ʥʘʨʽʟʘʥʥʷ ʞʠʚʮʽʚ ʚʝʨʭʥʽʡ ʽ ʥʠʞʥʽʡ ʟʨʽʟʠ ʚʠʢʦʥʫʶʪʴ ʥʘ 

ʚʽʜʩʪʘʥʽ 0,5ï1,0 ʩʤ ʚʽʜ ʙʨʫʥʴʦʢ ʛʦʩʪʨʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ. ɾʠʚʮʽ ʚʝʨʙ 

ʤʘʶʪʴ ʙʫʪʠ ʧʨʷʤʠʤʠ, ʤʘʪʠ ʥʝ ʤʝʥʰʝ ʯʦʪʠʨʴʦʭ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʠʭ 

ʙʨʫʥʴʦʢ. ʆʧʪʠʤʘʣʴʥʘ ʜʦʚʞʠʥʘ ʞʠʚʮʽʚ ï ʚʽʜ 20 ʜʦ 30 ʩʤ, ʘ ʪʦʚʱʠʥʘ ʫ 

ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ï ʚʽʜ 0,6 ʜʦ 2,0 ʩʤ [8, 14, 22, 24, 28, 31]. ɾʠʚʮʽ 

ʧʦʚʠʥʥʽ ʙʫʪʠ ʯʠʩʪʠʤʠ, ʟʜʦʨʦʚʠʤʠ ʽ ʤʘʪʠ ʚʠʩʦʢʫ ʚʦʣʦʛʽʩʪʴ (ʙʣʠʟʴʢʦ 

50 %). ɰʭʥʽ ʟʨʽʟʠ ʜʦʮʽʣʴʥʦ ʦʙʨʦʙʠʪʠ ʨʦʟʯʠʥʦʤ ʚʘʧʥʘ, ʘ ʜʣʷ 

ʥʝʜʦʧʫʱʝʥʥʷ ʩʘʜʽʥʥʷ ʞʠʚʮʽʚ ʚʝʨʭʽʚʢʦʶ ʚʥʠʟ ï ʧʦʟʥʘʯʠʪʠ ʚʝʨʭʽʚʢʠ 

ʧʝʚʥʠʤ ʢʦʣʴʦʨʦʤ.  

ɼʣʷ ʚʝʩʥʷʥʦʛʦ ʩʘʜʽʥʥʷ ʧʘʛʦʥʠ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʭʦʣʦʜʠʣʴʥʠʭ 

ʢʘʤʝʨʘʭ, ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ -4 
0
ʉ, ʢʫʜʠ ʚʦʥʠ ʧʦʤʽʱʘʶʪʴʩʷ ʚʽʜʨʘʟʫ ʞ 

ʧʽʩʣʷ ʟʘʛʦʪʽʚʣʽ. ɿʘ ʜʚʘ-ʪʨʠ ʜʥʽ ʧʝʨʝʜ ʩʘʜʽʥʥʷʤ, ʥʝʦʙʭʽʜʥʦ ʚʠʥʝʩʪʠ 

ʧʘʛʦʥʠ ʟ ʭʦʣʦʜʠʣʴʥʦʾ ʢʘʤʝʨʠ ʪʘ ʟʙʝʨʽʛʘʪʠ ʾʭ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫ ʟʘʢʨʠʪʦʤʫ ʧʨʠʤʽʱʝʥʥʽ, ʜʝ ʥʝʤʘʻ 

ʩʦʥʷʯʥʠʭ ʧʨʦʤʝʥʽʚ ʪʘ ʧʨʦʪʷʛʽʚ. 

ɿʘ ʚʽʜʩʫʪʥʦʩʪʽ ʭʦʣʦʜʠʣʴʥʠʭ ʢʘʤʝʨ ʧʘʛʦʥʠ ʟʙʝʨʽʛʘʶʪʴ ʫ ʚʦʣʦʛʦʤʫ 

ʩʫʙʩʪʨʘʪʽ, ʥʝ ʜʦʧʫʩʢʘʶʯʠ ʾʭ ʚʠʩʫʰʫʚʘʥʥʷ ʽ ʧʝʨʝʜʯʘʩʥʦʛʦ 

ʧʨʦʨʦʩʪʘʥʥʷ. 

ɾʠʚʮʽ ʟ ʦʟʥʘʢʘʤʠ ʚʠʩʫʰʫʚʘʥʥʷ, ʟ ʤʝʭʘʥʽʯʥʠʤʠ ʧʦʰʢʦʜʞʝʥʥʷʤʠ 

(ʚ ʪʦʤʫ ʯʠʩʣʽ ï ʟ ʥʝʷʢʽʩʥʦ ʚʠʢʦʥʘʥʠʤʠ ʟʨʽʟʘʤʠ), ʘ ʪʘʢʦʞ ʫʨʘʞʝʥʽ 

ʰʢʽʜʥʠʢʘʤʠ ʽ ʭʚʦʨʦʙʘʤʠ ʥʝ ʜʦʧʫʩʢʘʶʪʴ ʜʦ ʚʠʩʘʜʞʫʚʘʥʥʷ. 
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ʇʽʜ ʯʘʩ ʧʝʨʝʚʝʟʝʥʥʷ ʧʫʯʢʠ ʚʢʨʠʚʘʶʪʴ ʚʦʣʦʛʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʘ 

ʟʚʝʨʭʫ ï ʙʨʝʟʝʥʪʦʤ ʘʙʦ ʧʦʣʽʝʪʠʣʝʥʦʚʦʶ ʧʣʽʚʢʦʶ, ʱʦʙ ʥʝ ʜʦʧʫʩʪʠʪʠ ʾʭ 

ʧʝʨʝʩʠʭʘʥʥʷ. 

ɼʣʷ ʟʙʝʨʽʛʘʥʥʷ ʞʠʚʮʽ ʧʨʠʢʦʧʫʶʪʴ ʫ ˇʨʫʥʪ, ʧʽʜʪʨʠʤʫʶʯʠ ʡʦʛʦ ʫ 

ʚʦʣʦʛʦʤʫ ʩʪʘʥʽ. ʋ ʧʝʨʽʦʜ ʟʙʝʨʽʛʘʥʥʷ ʥʝʦʙʭʽʜʥʦ: 

ï ʩʣʽʜʢʫʚʘʪʠ, ʱʦʙ ʞʠʚʮʽ ʟʥʘʭʦʜʠʣʠʩʷ ʫ ʚʦʣʦʛʦʤʫ ˇʨʫʥʪʽ; 

ï ʧʨʦʚʦʜʠʪʠ ʟʘʭʦʜʠ ʟ ʥʝʜʦʧʫʱʝʥʥʷ ʧʦʰʢʦʜʞʝʥʥʷ ʞʠʚʮʽʚ 

ʛʨʠʟʫʥʘʤʠ; 

ï ʽʟ ʥʘʩʪʘʥʥʷʤ ʚʽʜʣʠʛ ʟʘʭʠʱʘʪʠ ʞʠʚʮʽ ʚʽʜ ʧʝʨʝʜʯʘʩʥʦʛʦ ʧʦʯʘʪʢʫ 

ʨʦʩʪʫ, ʧʦʢʨʠʚʘʶʯʠ ʾʭ ʩʥʽʛʦʤ ʽ ʩʦʣʦʤʦʶ. 

ʋ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʡ 

ʩʘʜʠʣʥɹʠʭ ʤʘʰʠʥ, ʱʦ ʨʦʟʨʽʟʘʶʪʴ ʧʘʛʦʥʠ ʥʘ ʞʠʚʮʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʫ 

ʧʨʦʮʝʩʽ ʩʘʜʽʥʥʷ, ʩʘʜʠʚʥʠʤ ʤʘʪʝʨʽʘʣʦʤ ʤʦʞʫʪʴ ʩʣʫʛʫʚʘʪʠ ʧʘʛʦʥʠ. 

ʊʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʽ ʟʙʝʨʽʛʘʥʥʷ ʧʘʛʦʥʽʚ ʘʥʘʣʦʛʽʯʥʝ ʟ ʞʠʚʮʷʤʠ, ʘʣʝ 

ʧʘʛʦʥʠ ʤʝʥʰʝ ʧʝʨʝʩʠʭʘʶʪʴ ʽ ʤʝʥʰʝ ʧʦʰʢʦʜʞʫʶʪʴʩʷ ʭʚʦʨʦʙʘʤʠ. 

ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʩʘʜʽʥʥʷʤ ʞʠʚʮʽʚ ʧʨʦʚʦʜʠʪʴʩʷ 

ʧʝʨʝʜʩʘʜʠʚʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ, ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʤʘʢʩʠʤʘʣʴʥʝ 

ʟʙʝʨʝʞʝʥʥʷ ʚʦʣʦʛʠ, ʧʨʦʛʨʽʚʘʥʥʷ ˇʨʫʥʪʫ, ʟʥʠʱʝʥʥʷ ʙʫʨôʷʥʽʚ, 

ʩʪʚʦʨʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʜʣʷ ʧʨʠʞʠʚʘʥʥʷ ʽ ʧʦʜʘʣʴʰʦʛʦ ʨʦʩʪʫ 

ʞʠʚʮʽʚ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʨʽʙʥʦʛʨʫʜʢʫʚʘʪʦʛʦ ʩʪʘʥʫ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ 

ˇʨʫʥʪʫ. 

ɼʣ̫ ʧʝʨʝʜʩʘʜʠʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʘʛʨʝʛʘʪ ɸʈɺ-8,1-01 (ɭʚʨʦʧʘʢ), ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʷʢʽʩʥʝ (ʙʝʟ 

ʧʝʨʝʤʽʰʫʚʘʥʥʷ) ʨʦʟʧʫʰʫʚʘʥʥʷ ˇʨʫʥʪʫ ʥʘ ʟʘʜʘʥʫ ʛʣʠʙʠʥʫ (5ï6 ʩʤ). 

ʈʦʙʦʯʘ ʰʚʠʜʢʽʩʪʴ ï 7-10 ʢʤ/ʛʦʜ. ɸʛʨʝʛʘʪʫ̒ ʪʴʩʷ ʟ ʪʨʘʢʪʦʨʦʤ ʢʣʘʩʫ 20 

ʢʅ. 

ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʡ ʚʝʨʙʠ ʞʠʚʮʽʚʠʩʘʜʞʫʶʪʴ 

ʚʝʨʪʠʢʘʣʴʥʦ (ʜʦʟʚʦʣʷʻʪʴʩʷ ʥʝʟʥʘʯʥʠʡ ʥʘʭʠʣ), ʟ ʪʘʢʠʤ ʨʦʟʨʘʭʫʥʢʦʤ, 

ʱʦʙ ʚʦʥʠ ʚʠʩʪʫʧʘʣʠ ʥʘʜ ʧʦʚʝʨʭʥʝʶ ˇʨʫʥʪʫ ʥʘ 2 ʩʤ. ʅʘʡʯʘʩʪʽʰʝ ʥʘ 1 

ʛʘ ʚʠʩʘʜʞʫʶʪʴ 15 ʪʠʩ. ʞʠʚʮʽʚ, ʘ ʩʘʜʽʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʚʦʤʘ 

ʩʧʘʨʝʥʠʤʠ ʨʷʜʢʘʤʠ ʟ ʚʽʜʩʪʘʥʥʶ ʤʽʞ ʥʠʤʠ 0,75 ʤ, ʤʽʞʨʷʜʜʷʤʠ 1,50 ʤ, 

ʪʘ ʚʽʜʩʪʘʥʥʶ ʤʽʞ ʞʠʚʮʷʤʠ ʚ ʨʷʜʢʫ 0,60 ʤ. 
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ɿʘʣʝʞʥʦ ʚʽʜ ʥʘʷʚʥʦʾ ʫ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʪʝʭʥʽʢʠ, ʩʠʨʦʚʠʥʠ, ʷʢʫ 

ʧʣʘʥʫʻʪʴʩʷ ʚʠʨʦʱʫʚʘʪʠ, ʪʘ ʽʥʰʠʭ ʧʨʠʯʠʥ, ʩʭʝʤʘ ʨʦʟʤʽʱʝʥʥʷ 

ʩʘʜʠʚʥʠʭ ʤʽʩʮʴ ʽ ʧʦʯʘʪʢʦʚʘ ʛʫʩʪʦʪʘ ʧʣʘʥʪʘʮʽʡ ʤʦʞʝ ʙʫʪʠ ʨʽʟʥʦʶ. 

ɿʘ ʷʢʽʩʥʦʛʦ ʽ ʛʣʠʙʦʢʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʩʘʜʽʥʥʷ ʤʦʞʥʘ 

ʚʠʢʦʥʫʚʘʪʠ ʟʘʩʪʨʦʤʣʶʚʘʥʥʷʤ ʞʠʚʮʽʚ ʫ ˇʨʫʥʪ ʚʨʫʯʥʫ ʧʽʜ ʰʥʫʨ, ʘʙʦ 

ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʤʘʨʢʫʚʘʥʥʷ ʧʣʦʱʽ (ʨʠʩ. 2). ɿʘ ʪʘʢʦʛʦ ʩʧʦʩʦʙʫ, ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ 1 ʛʘ ʧʣʘʥʪʘʮʽʾ ʟ ʧʦʯʘʪʢʦʚʦʶ ʛʫʩʪʦʪʦʶ 15 ʪʠʩ. ʰʪ./ʛʘ, 

ʥʝʦʙʭʽʜʥʦ ʚʠʪʨʘʪʠʪʠ 5ï6 ʣʶʜʠʥʦ-ʜʥʽʚ. 

 

 

ʈʠʩ. 2. ʈʫʯʥʝ ʩʘʜʽʥʥʷ ʞʠʚʮʽʚ ʚʝʨʙʠ 

 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʧʣʘʥʪʘʮʽʡ ʚʝʨʙʠ ʥʘ ʚʝʣʠʢʠʭ ʧʣʦʱʘʭ ʚ ɭʚʨʦʧʽ 

ʨʦʟʨʦʙʣʝʥʦ ʥʠʟʢʫ ʩʧʝʮʽʘʣʴʥʠʭ ʤʘʰʠʥ. ʆʜʥʘ ʽʟ ʥʠʭ ï 4-ʨʷʜʢʦʚʘ 

ʩʘʜʠʣʴʥʘ ʤʘʰʠʥʘ Energy Planter ʜʘʪʩʴʢʦʾ ʢʦʤʧʘʥʽʾ Egedal (ʨʠʩ. 3). 
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ʈʠʩ. 3. ʄʘʰʠʥʘ Energy Planter ʜʣʷ ʩʘʜʽʥʥʷ ʞʠʚʮʽʚ ʚʝʨʙʠ 

 

ɺʦʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʩʘʜʽʥʥʷ ʞʠʚʮʽʚ ʚʝʨʙʠ ʚ ʦʩʥʦʚʥʦʤʫ 

ʥʘ ʚʝʣʠʢʠʭ ʧʣʘʥʪʘʮʽʷʭ (ʧʦʥʘʜ 100 ʛʘ). ɺʘʞʣʠʚʠʤ ʻ ʪʝ, ʱʦ ʮʷ ʤʘʰʠʥʘ 

ʨʦʟʨʽʟʘʻ ʧʨʫʪ ʥʘ ʞʠʚʮʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜ ʯʘʩ ʩʘʜʽʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʚʠʩʦʢʠʡ ʚʽʜʩʦʪʦʢ ʾʭ ʧʨʠʞʠʚʘʥʥʷ. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʘʰʠʥʠ ʚ 

ʩʝʨʝʜʥʴʦʤʫ 2,5 ʛʘ ʟʘ ʛʦʜʠʥʫ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘ ʩʚʽʪʣʦʚʠʡ ʜʝʥʴ 

ʟʘʩʘʜʞʫʚʘʪʠ ʞʠʚʮʷʤʠ ʚʝʨʙʠ ʜʦ 30 ʛʘ. ʄʘʰʠʥʘ ʚʠʩʘʜʞʫʻ ʞʠʚʮʽ ʟʘ 

ʩʭʝʤʦʶ 1,5ʭ0,75 ʤ. 

ʋ ʤʽʩʮʷʭ ʧʨʦʧʫʩʢʽʚ, ʧʦʚôʷʟʘʥʠʭ ʟ ʦʛʨʽʭʘʤʠ ʧʽʜ ʯʘʩ ʩʘʜʽʥʥʷ ʪʘ 

ʚʽʜʧʘʜʦʤ ʧʦʩʘʜʞʝʥʠʭ ʞʠʚʮʽʚ, ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʜʦʧʦʚʥʝʥʥʷ 

ʧʣʘʥʪʘʮʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʯʘ ʂʦʣʝʩʦʚʘ. ʁʦʛʦ ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ, 

ʷʢʱʦ ʯʘʩʪʢʘ ʧʨʦʧʫʩʢʽʚ ʪʘ ʨʦʩʣʠʥ, ʱʦ ʚʽʜʧʘʣʠ, ʧʝʨʝʚʠʱʫʻ 15%. 

 

2.1.5. ɼʦʛʣʷʜ ʟʘ ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʧʣʘʥʪʘʮʽʷʤʠ ʚʝʨʙʠ 

 

ɼʦʛʣʷʜ ʟʘ ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʧʣʘʥʪʘʮʽʷʤʠ ʚʝʨʙʠ ʚʢʣʶʯʘʻ ʪʘʢ̔ 

ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ: 

- ʟʘʭʠʩʪ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʚʽʜ ʙʫʨô̫ ʥʽʚ; 

- ʨʦʟʧʫʰʫʚʘʥʥʷ ˇʨʫʥʪʫ ʚ ʤʽʞʨʷʜʜʷʭ; 

- ʟʘʭʠʩʪ ʚʝʨʙʠ ʚʽʜ ʰʢʽʜʥʠʢʽʚ ʽ ʭʚʦʨʦʙ. 

ɿʘ ʧʣʘʥʪʘʮʽʡʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʬʽʪʦʤʘʩʠ ʚʝʨʙʠ 

ʟʘʟʚʠʯʘʡ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʢʦʤʙʽʥʦʚʘʥʘ ʩʠʩʪʝʤʘ ʾʾ ʟʘʭʠʩʪʫ ʚʽʜ ʙʫʨôʷʥʽʚ. 

ɺʦʥʘ ʦʩʦʙʣʠʚʦ ʜʦʮʣ̔ʴʥʘ ʥʘ ʧʣʦʱʘʭ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʥʘʩʽʥʥʷ ʙʫʨôʷʥʽʚ 
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ʫ ˇʨʫʥʪʽ ʪʘ ʟʘ ʫʤʦʚʠ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʨʽʚʥʷ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ. ʎʷ ʩʠʩʪʝʤʘ ʧʝʨʝʜʙʘʯʘʻ ʦʙʦʚôʷʟʢʦʚʝ ʚʥʝʩʝʥʥʷ ʚ ˇʨʫʥʪ 

ʛʝʨʙʽʮʠʜʽʚ, ʱʦ ʜʽʶʪʴ ʫ ʚʦʣʦʛʦʤʫ ˇʨʫʥʪʽ ʯʝʨʝʟ ʢʦʨʝʥʝʚʫ ʩʠʩʪʝʤʫ, ʽ 

ʧʨʦʚʝʜʝʥʥʷ ʥʘʩʪʫʧʥʠʭ ʦʙʧʨʠʩʢʫʚʘʥʴ ʩʭʦʜʽʚ. 

ʅʘʡʙʽʣʴʰ ʩʢʣʘʜʥʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʢʦʤʧʣʝʢʩ ʜʚʦʜʦʣʴʥʠʭ ʚʠʜʽʚ 

ʙʫʨôʷʥʽʚ, ʪʦʤʫ ʦʩʥʦʚʥʫ ʫʚʘʛʫ ʧʨʠ ʚʠʙʦʨʽ ˇʨʫʥʪʦʚʠʭ ʛʝʨʙʽʮʠʜʽʚ 

ʥʝʦʙʭʽʜʥʦ ʧʨʠʜʽʣʷʪʠ ʧʨʦʪʠʜʚʦʜʦʣʴʥʠʤ ʧʨʝʧʘʨʘʪʘʤ. 

ɻʦʣʦʚʥʝ ʟʘʚʜʘʥʥʷ ʛʝʨʙʽʮʠʜʽʚ ï ʟʘʙʝʟʧʝʯʠʪʠ ʥʝʦʙʭʽʜʥʠʡ ʟʘʭʠʩʪ 

ʧʦʩʽʚʽʚ ʚʽʜ ʙʫʨôʷʥʽʚ ʜʦ ʤʦʤʝʥʪʫ, ʢʦʣʠ ʧʘʛʦʥʠ ʚʝʨʙʠ ʩʷʛʘʶʪʴ ʚʠʩʦʪʠ, 

ʙʽʣʴʰʦʾ ʟʘ ʚʠʩʦʪʫ ʙʫʨôʷʥʽʚ. 

ʆʜʨʘʟʫ ʧʽʩʣʷ ʩʘʜʽʥʥʷ ʞʠʚʮʽʚ ʚʝʨʙʠ (ʜʦ ʾʭ ʧʨʦʨʦʩʪʘʥʥʷ) 

ʟʘʩʪʦʩʦʚʫʶʪʴ ˇʨʫʥʪʦʚʠʡ ʛʝʨʙʽʮʠʜ ʉʊʆʄʇ ʟ ʥʦʨʤʦʶ ʚʥʝʩʝʥʥʷ 5 ʣ/ʛʘ. 

ʇʦʩʭʦʜʦʚʽ ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦ ʧʦʯʠʥʘʪʠ ʧʨʠ ʧʦʷʚʽ ʙʫʨôʷʥʽʚ. 

ʇʝʨʰʠʡ ʦʙʨʦʙʽʪʦʢ ʧʣʘʥʪʘʮʽʡ ʚʝʨʙʠ ʧʨʦʚʦʜʷʪʴ ʫ ʬʘʟʽ ʩʽʤôʷʜʦʣʴ ʫ 

ʙʫʨôʷʥʽʚ, ʟʘʩʪʦʩʦʚʫʶʯʠ ʛʝʨʙʽʮʠʜ ʇʘʥʪʝʨʘ 40 ʟ ʥʦʨʤʦʶ ʚʥʝʩʝʥʥʷ 2 

ʣ/ʛʘ. ɿʘ ʧʦʷʚʠ ʥʦʚʦʾ ʭʚʠʣʽ ʷʨʠʭ ʚʠʜʽʚ ʜʚʦʜʦʣʴʥʠʭ ʽ ʟʣʘʢʦʚʠʭ ʙʫʨôʷʥʽʚ 

ʦʙʨʦʙʢʫ ʧʣʘʥʪʘʮʽʾ ʪʘʢʦʶ ʞ ʜʦʟʦʶ ʮʴʦʛʦ ʛʝʨʙʽʮʠʜʫ ʜʦʮʽʣʴʥʦ 

ʧʦʚʪʦʨʠʪʠ. ʅʘ ʮʝʡ ʯʘʩ ʨʦʩʣʠʥʠ ʚʝʨʙʠ ʧʦʚʠʥʥʽ ʤʘʪʠ ʥʝ ʤʝʥʰʝ 

ʯʦʪʠʨʴʦʭ-ʧôʷʪʠ ʣʠʩʪʢʽʚ. ʆʙʧʨʠʩʢʫʚʘʥʥʷ ʛʨʘʤʽʥʽʮʠʜʘʤʠ ʧʨʦʚʦʜʷʪʴ 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʬʘʟ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʚʝʨʙʠ (ʧʨʠʙʣʠʟʥʦ ʫ ʪʨʘʚʥʽ). 

ʂʦʤʧʣʝʢʩ ʟʘʭʠʩʪʫ ʧʣʘʥʪʘʮʽʡ ʚʽʜ ʙʫʨôʷʥʽʚ, ʟʘ ʯʽʪʢʦʛʦ ʜʦʪʨʠʤʘʥʥʷ 

ʨʝʛʣʘʤʝʥʪʽʚ ʨʦʙʦʪʠ ʟ ʛʝʨʙʽʮʠʜʘʤʠ, ʥʝ ʜʘʻ ʧʦʙʽʯʥʠʭ ʝʬʝʢʪʽʚ. 

ʅʘʟʝʤʥʝ ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴ ʫ ʩʫʭʫ ʧʦʛʦʜʫ ʟʘ ʰʚʠʜʢʦʩʪʽ 

ʚʽʪʨʫ ʜʦ 5 ʤ/ʩ ʽ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʥʝ ʚʠʱʝ 24ęʉ ʽ ʥʝ ʥʠʞʯʝ 15ęʉ. ʋ 

ʞʘʨʢʫ ʩʫʭʫ ʧʦʛʦʜʫ ʦʙʨʦʙʽʪʢʠ ʧʣʦʱ ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʧʽʩʣʷ 17 

ʛʦʜʠʥʠ. ɼʦʧʫʩʪʠʤʝ ʚʽʜʭʠʣʝʥʥʷ ʬʘʢʪʠʯʥʦʾ ʥʦʨʤʠ ʚʠʪʨʘʪʠ ʨʦʙʦʯʦʾ 

ʨʽʜʠʥʠ ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʧʽʜ ʯʘʩ ʚʥʝʩʝʥʥʷ ʛʝʨʙʽʮʠʜʽʚ ʥʝ ʧʦʚʠʥʥʦ 

ʧʝʨʝʚʠɦ ʫʚʘʪʠ Ñ5 %. 

ʅʘ ʚʥʝʩʝʥʥʷ ʧʦʩʭʦʜʦʚʠʭ ʛʝʨʙʽʮʠʜʽʚ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʶʪʴ ʧʦʛʦʜʥʽ 

ʫʤʦʚʠ. ʊʘʢ, ʧʨʦʭʦʣʦʜʥʘ ʭʤʘʨʥʘ ʧʦʛʦʜʘ ʟ ʦʧʘʜʘʤʠ ʧʨʦʪʷʛʦʤ 5ï7 ʜʥʽʚ 

ʧʝʨʝʜ ʦʙʧʨʠʩʢʫʚʘʥʥʷʤ ʩʧʨʠʷʻ ʪʦʤʫ, ʱʦ ʨʦʩʣʠʥʠ ʚʝʨʙʠ ʽ ʙʫʨôʷʥʽʚ 

ʬʦʨʤʫʶʪʴ ʥʘ ʩʚʦʾʭ ʣʠʩʪʢʘʭ ʪʦʥʢʠʡ ʽ ʥʝʱʽʣʴʥʠʡ ʰʘʨ ʝʧʽʢʫʪʠʢʫʣʷʨʥʠʭ 

ʚʦʩʢʽʚ, ʯʝʨʝʟ ʷʢʽ ʣʝʛʢʦ ʧʨʦʥʠʢʘʶʪʴ ʜʽʶʯʽ ʨʝʯʦʚʠʥʠ ʛʝʨʙʽʮʠʜʽʚ. 



 33 

ʈʦʩʣʠʥʠ ʧʽʩʣʷ ʪʘʢʦʾ ʧʦʛʦʜʠ ʙʽʣʴʰ ʯʫʪʣʠʚʽ ʜʦ ʧʨʝʧʘʨʘʪʽʚ. ʇʽʩʣʷ ʩʫʭʦʾ, 

ʩʦʥ̫ʯʥʦʾ ʽ ʚʽʪʨʷʥʦʾ ʧʦʛʦʜʠ ʨʦʩʣʠʥʠ ʙʽʣʴʰ ʟʘʭʠʱʝʥʽ, ʾʭ ʣʠʩʪʢʠ ʚʢʨʠʚʘʻ 

ʙʽʣʴʰ ʪʦʚʩʪʠʡ ʽ ʱʽʣʴʥʠʡ ʰʘʨ ʚʦʩʢʽʚ, ʷʢʽ ʩʝʨʡʦʟʥʦ ʧʝʨʝʰʢʦʜʞʘʶʪʴ 

ʧʨʦʥʠʢʥʝʥʥʶ ʛʝʨʙʽʮʠʜʽʚ ʫ ʪʢʘʥʠʥʠ ʽ ʧʨʦʚʽʜʥʽ ʩʠʩʪʝʤʠ ʣʠʩʪʢʽʚ ʽ 

ʩʪʝʙʝʣ. ɺʩʝ ʮʝ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʜʦʟ ʚʥʝʩʝʥʥʷ 

ʛʝʨʙʽʮʠʜʽʚ. 

ʄʝʭʘʥʽʟʦʚʘʥʽ ʨʦʙʦʪʠ ʧʽʩʣʷ ʚʥʝʩʝʥʥʷ ʛʝʨʙʽʮʠʜʽʚ ʤʦʞʥʘ 

ʧʨʦʚʦʜʠʪʠ ʣʠʰʝ ʥʘ ʯʝʪʚʝʨʪʠʡ ʜʝʥʴ, ʘ ʨʫʯʥʽ ï ʥʘ ʚʦʩʴʤʠʡ ʜʝʥʴ ʧʽʩʣʷ 

ʦʙʧʨʠʩʢʫʚʘʥʥʷ. ʅʘ ʚʘʞʢʠʭ ˇʨʫʥʪʘʭ, ʜʝ ʣʝʛʢʦ ʫʪʚʦʨʶʻʪʴʩʷ ˇʨʫʥʪʦʚʘ 

ʢʽʨʢʘ, ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʤʽʞʨʷʜʥʽ ʨʦʟʧʫʰʫʚʘʥʥʷ ʥʘʚʽʪʴ ʢʦʣʠ ʚʦʥʠ 

ʟʥʠʞʫʚʘʪʠʤʫʪʴ ʟʘʭʠʩʥʫ ʜʽʶ ʛʝʨʙʽʮʠʜʽʚ. ʅʘ ˇʨʫʥʪʘʭ, ʱʽʣʴʥʽʩʪʴ ʷʢʠʭ ʥʝ 

ʧʝʨʝʚʠʱʫʻ 1,1ï1,2 ʛ/ʩʤ
3
, ʤʽʞʨʷʜʥʽ ʨʦʟʧʫʰʫʚʘʥʥʷ ʥʝ ʧʨʦʚʦʜʷʪʴ, ʱʦʙ 

ʥʝ ʩʧʨʦʚʦʢʫʚʘʪʠ ʧʦʷʚʫ ʥʦʚʦʾ ʭʚʠʣʽ ʩʭʦʜʽʚ ʙʫʨôʷʥʽʚ [12]. 

ʄʝʭʘʥʽʟʦʚʘʥʠʡ ʜʦʛʣʷʜ ʟʘ ˇʨʫʥʪʦʤ ʤʘʻ ʟʘ ʤʝʪʫ ʟʥʠʱʝʥʥʷ 

ʙʫʨôʷʥʽʚ, ʧʦʣʽʧʰʝʥʥʷ ʘʝʨʘʮʽʾ ˇʨʫʥʪʫ ʽ ʟʘʪʨʠʤʘʥʥʷ ʚ ʥʴʦʤʫ ʚʦʣʦʛʠ. 

ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʚʽʥ ʚʽʜʽʛʨʘʻ ʫ ʚʠʧʘʜʢʫ ʟʘʙʦʨʦʥʠ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʨʙʽʮʠʜʽʚ. ʂʽʣʴʢʽʩʪʴ ʜʦʛʣʷʜʽʚ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʘʨʘʞʝʥʦʩʪʽ ʧʣʘʥʪʘʮʽʾ ʥʘʩʽʥʥʷʤ ʪʘ ʢʦʨʝʥʝʚʠʱʘʤʠ 

ʙʫʨôʷʥʽʚ, ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ, ʧʦʛʦʜʠ, ʘ ʪʘʢʦʞ ʚʽʜ ʚʽʢʫ ʥʘʩʘʜʞʝʥʥʷ. 

ɿʘ ʧʝʨʰʠʡ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʨʦʚʦʜʠʪʠ ʥʝ ʤʝʥʰʝ 

ʧôʷʪʠ ʜʦʛʣʷʜʽʚ [12, 14, 22, 31, 33, 34, 35]. 

ʋ ʥʘʩʪʫʧʥʽ ʨʦʢʠ ʢʽʣʴʢʽʩʪʴ ʜʦʛʣʷʜʽʚ ʟʤʝʥʰʫʻʪʴʩʷ ʽ ʧʨʦʚʦʜʷʪʴʩʷ 

ʚʦʥʠ ʧʦ ʤʽʨʽ ʥʝʦʙʭʽʜʥʦʩʪʽ. ʇʨʠʙʣʠʟʥʦ ʟ ʯʝʪʚʝʨʪʦʛʦ ʨʦʢʫ ʚʠʨʦʱʫʚʘʥʥʷ 

ʜʦʛʣʷʜʠ ʟʚʦʜʷʪʴʩʷ ʜʦ ʦʜʥʦʨʘʟʦʚʦʛʦ ʤʝʭʘʥʽʟʦʚʘʥʦʛʦ ʜʦʛʣʷʜʫ, ʱʦ 

ʧʨʦʚʦʜʠʪʴʩʷ ʥʘʚʝʩʥʽ, ʧʦʢʠ ʥʝ ʚʽʜʨʦʩʣʠ ʧʘʛʦʥʠ ʚ ʟʨʽʟʘʥʠʭ ʚ ʦʩʽʥʥʴʦ-

ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ ʨʷʜʘʭ. ɻʣʠʙʠʥʘ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʧʨʠ ʧʝʨʰʠʭ 

ʜʦʛʣʷʜʘʭ ï 4ï5 ʩʤ, ʧʨʠ ʧʦʜʘʣʴʰʠʭ ʜʦ 10 ʩʤ [12]. ɿʘ ʥʝʟʥʘʯʥʠʭ ʦʙʩʷʛʽʚ 

ʨʦʙʽʪ ʽ ʚʫʟʴʢʠʭ ʤʽʞʨʷʜʜʷʭ (ʙʣʠʟʴʢʦ 1 ʤ) ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ 

ʤʦʪʦʢʫʣʴʪʠʚʘʪʦʨʠ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʦʩʪʘʥʥʽʭ ʤʦʞʥʘ ʪʘʢʦʞ ʧʨʦʚʦʜʠʪʠ 

ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ. 

ʈʫʯʥʽ ʜʦʛʣʷʜʠ ʧʨʦʚʦʜʷʪʴ ʥʘ ʧʝʨʰʠʡ, ʨʽʜʰʝ ï ʥʘ ʜʨʫʛʠʡ ʨʽʢ 

ʚʠʨʦʱʫʚʘʥʥʷ, ʢʽʣʴʢʽʩʪʴ ʾʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʘʙʫʨôʷʥʝʥʥʷ ˇʨʫʥʪʫ 

ʧʣʘʥʪʘʮʽʡ. 
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ɿʘʭʦʜʠ ʟʘʭʠʩʪʫ ʧʣʘʥʪʘʮʽʡ ʚʝʨʙʠ ʚʽʜ ʰʢʽʜʥʠʢʽʚ. ɿʘ ʚʠʩʦʢʦʾ 

ʟʘʩʝʣʝʥʦʩʪʽ ʧʣʘʥʪʘʮʽʡ ʚʝʨʙ ʣʠʩʪʦʛʨʠʟʫʯʠʤʠ ʢʦʤʘʭʘʤʠ, ʪʘʢʠʤʠ ʷʢ 

ʚʝʨʙʦʚʠʡ ʰʦʚʢʦʧʨʷʜ-ʣʠʩʪʦʚʽʡʢʘ, ʚʝʨʙʦʚʘ ʭʚʠʣʽʚʢʘ ʪʘ ʽʥʰʽ, ʟʘʩʦʙʠ 

ʟʘʭʠʩʪʫ ʧʦʣʷʛʘʶʪʴ ʫ ʟʘʩʪʦʩʫʚʘʥʥʽ ʭʽʤʽʯʥʠʭ, ʙʽʦʣʦʛʽʯʥʠʭ ʘʙʦ 

ʛʦʨʤʦʥʦʧʦʜʽʙʥʠʭ ʧʨʝʧʘʨʘʪʽʚ, ʜʦʟʚʦʣʝʥʠʭ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʣʦʱʽ ʚʦʛʥʠʱ, ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʝʢʦʥʦʤʽʯʥʦʾ ʜʦʮʽʣʴʥʦʩʪʽ. ʋ ʨʦʢʠ ʤʘʩʦʚʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ ʣʠʩʪʦʾʜʽʚ 

ʧʣʘʥʪʘʮʽʾ ʦʙʧʨʠʩʢʫʶʪʴ ʽʥʩʝʢʪʠʮʠʜʘʤʠ ʪʠʧʫ ʘʤʙʫʰ, 25 %-ʡ 

ʢʦʥʮʝʥʪʨʘʪ ʝʤʫʣʴʩʽʾ ʫ ʜʦʟʽ 0,02ï0,04 ʢʛ/ʛʘ; ʜʝʮʠʩ, 2,5 %-ʡ ʢ.ʝ. ʫ ʜʦʟʽ 

0,4 ʢʛ/ʛʘ; ʢʘʨʙʦʬʦʩ, 50 %-ʡ ʢ.ʝ. ʫ ʜʦʟʽ 1,5 ʢʛ/ʛʘ ʪʦʱʦ. 

ʉʫʮʽʣʴʥʝ ʚʥʝʩʝʥʥʷ ʚ ˇʨʫʥʪ ʽʥʩʝʢʪʠʮʠʜʽʚ, ʷʢ ʟʘʩʽʙ ʣʽʢʚʽʜʘʮʽʾ 

ʣʠʯʠʥʦʢ ʭʨʫʱʘ ʘʙʦ ʟʥʠʞʝʥʥʷ ʾʭ ʯʠʩʝʣʴʥʦʩʪʽ ʜʦ ʙʝʟʧʝʯʥʦʛʦ ʨʽʚʥʷ, 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʜʣʷ ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʠʭ ʚʦʛʥʠʱ ʟ ʩʝʨʝʜʥʽʤ ʯʠʩʣʦʤ 

ʣʠʯʠʥʦʢ ʫ ʣʽʩʦʚʽʡ ʽ ʣʽʩʦʩʪʝʧʦʚʽʡ ʟʦʥʘʭ ʙʽʣʴʰʝ 5 ʰʪ. ʥʘ 1 ʤ
2
 ʩʪʘʨʰʦʛʦ 

ʚʽʢʫ ʘʙʦ 8 ï ʤʦʣʦʜʰʦʛʦ. ɺʥʝʩʝʥʥʷ ʽʥʩʝʢʪʠʮʠʜʽʚ ʫ ˇʨʫʥʪ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʦʜʥʦʯʘʩʥʦ ʟ ʩʫʮʽʣʴʥʦʶ ʦʨʘʥʢʦʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʠʩʪʨʦʾʚ ʜʣʷ ʚʠʩʽʚʫ 

ʥʘʩʽʥʥʷ ʫ ʧʣʫʞʥʽ ʙʦʨʦʟʥʠ, ʜʦʟʘʪʦʨʽʚ ˇʨʫʥʪʦʚʠʭ ʽʥʩʝʢʪʠʮʠʜʽʚ, 

ʢʫʣʴʪʠʚʘʪʦʨʽʚ-ʨʦʩʣʠʥʦʧʽʜʞʠʚʣʶʚʘʯʽʚ ʪʦʱʦ. ɼʣʷ ʮʠʭ ʮʽʣʝʡ 

ʨʝʢʦʤʝʥʜʫʶʪʴʩʷ ʛʨʘʥʫʣʴʦʚʘʥʽ: ʙʘʟʫʜʠʥ (ʜʽʘʟʠʥʦʥ) 10 %-ʡ, ʟ ʚʠʪʨʘʪʦʶ 

25ï35 ʢʛ/ʛʘ; ʚʦʣʘʪʦʥ (ʬʦʢʩʠʤ) 5%-ʡ ï 30ï50 ʢʛ/ʛʘ(ʤʘʢʩʠʤʘʣʴʥʘ 

ʚʠʪʨʘʪʘ ʧʨʠ ʢʽʣʴʢʦʩʪʽ ʣʠʯʠʥʦʢ ʙʽʣʴʰʝ 10 ʰʪ./ʤ
2
). 

ʆʜʥʠʤ ʽʟ ʝʬʝʢʪʠʚʥʠʭ ʩʧʦʩʦʙʽʚ ʢʦʥʪʨʦʣʶ ʯʠʩʝʣʴʥʦʩʪʽ ʮʠʭ 

ʰʢʽʜʥʠʢʽʚ ʻ ʟʘʤʦʯʫʚʘʥʥʷ ʞʠʚʮʽʚ ʫ ʨʦʟʯʠʥʽ ʽʥʩʝʢʪʠʮʠʜʽʚ. ʇʝʨʝʜ 

ʩʘʜʽʥʥʷʤ ʞʠʚʮʽʚ ʚʝʨʙʠ ʧʨʦʚʦʜʷʪʴ ʟʘʤʦʯʫʚʘʥʥʷ ʾʭ ʫ ʨʦʟʯʠʥʘʭ 

ʽʥʩʝʢʪʠʮʠʜʽʚ ʩʠʩʪʝʤʥʦʾ ʜʽʾ ʟ ʨʽʟʥʠʤʠ ʘʢʪʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ 

(ʽʤʽʜʘʢʣʦʧʨʽʜ, ʪʽʘʤʝʪʦʢʩʘʤ ʘʙʦ ʢʣʦʪʽʘʥʽʜʠʥ) ʧʨʦʪʷʛʦʤ ʦʜʥʦʾ ʜʦʙʠ (24 

ʛʦʜʠʥʠ) ʜʦ ʾʭ ʩʘʜʽʥʥʷ ʚ ˇʨʫʥʪ. ʎʝ ʜʦʟʚʦʣʷʻ ʟʙʝʨʝʛʪʠ ʧʦʪʨʽʙʥʫ ʛʫʩʪʦʪʫ 

ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ ʮʠʭ ʢʫʣʴʪʫʨ ʟʘ ʟʥʘʯʥʦʾ ʯʠʩʝʣʴʥʦʩʪʽ ʣʠʯʠʥʦʢ ʩʪʘʨʰʠʭ 

ʚʽʢʽʚ ʪʨʘʚʥʝʚʦʛʦ ʪʘ ʯʝʨʚʥʝʚʦʛʦ ʭʨʫʱʽʚ. 

ɿʘ ʟʘʤʦʯʫʚʘʥʥʷ ʞʠʚʮʽʚ ʚʝʨʙʠ ʚ ʨʦʟʯʠʥʘʭ ʽʥʩʝʢʪʠʮʠʜʽʚ ʩʠʩʪʝʤʥʦʾ 

ʜʽʾ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘʭʠʩʪ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʮʠʭ ʨʦʩʣʠʥ ʚʽʜ ʣʠʯʠʥʦʢ 

ʭʨʫʱʽʚ ʟʘ ʨʘʭʫʥʦʢ ʩʪʚʦʨʝʥʥʷ ʟʘʭʠʩʥʦʾ ʟʦʥʠ ʙʽʣʷ ʞʠʚʮʽʚ ʧʽʩʣʷ ʾʭ 

ʩʘʜʽʥʥʷ ʚ ˇʨʫʥʪ, ʘ ʪʘʢʦʞ ʧʨʦʥʠʢʥʝʥʥʷ ʽʥʩʝʢʪʠʮʠʜʽʚ ʫ ʢʦʨʝʥʝʚʫ 
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ʩʠʩʪʝʤʫ ʽ ʟʙʝʨʝʞʝʥʥʷ ʧʝʚʥʦʾ ʾʭ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫ ʢʦʨʽʥʮʷʭ ʧʨʦʪʷʛʦʤ 30 ʽ 

ʙʽʣʴʰʝ ʜʥʽʚ. 

ɿʘʭʠʩʪ ʤʦʣʦʜʠʭ ʧʣʘʥʪʘʮʽʡ ʚʽʜ ʣʠʯʠʥʦʢ ʪʨʘʚʥʝʚʦʛʦ ʭʨʫʱʘ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʚʥʝʩʝʥʥʷ ʚʠʱʝʥʘʟʚʘʥʠʭ ʛʨʘʥʫʣʴʦʚʘʥʠʭ 

ʽʥʩʝʢʪʠʮʠʜʽʚ ʫ ʙʦʨʦʟʥʠ ʫʟʜʦʚʞ ʨʷʜʽʚ ʨʦʩʣʠʥ ʟ ʨʦʟʨʘʭʫʥʢʫ 40 ʢʛ/ʛʘ. 

ʆʧʪʠʤʘʣʴʥʠʡ ʪʝʨʤʽʥ ʚʥʝʩʝʥʥʷ ï ʯʝʨʚʝʥʴ, ʢʦʣʠ ʣʠʯʠʥʢʠ ʭʨʫʱʘ 

ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʚʝʨʭʥʽʭ ʰʘʨʘʭ ˇʨʫʥʪʫ. 

ɼʣʷ ʟʘʭʠʩʪʫ ʚʝʨʙʠ ʚʽʜ ʱʠʪʽʚʢʠ ʧʨʦʚʦʜʷʪʴ ʨʘʥʥʴʦʚʝʩʥʷʥʫ 

ʦʙʨʦʙʢʫ ʽʥʩʝʢʪʠʮʠʜʘʤʠ ʧʦ ʩʧʣʷʯʠʭ ʙʨʫʥʴʢʘʭ, ʧʦʚʪʦʨʥʦ ï ʦʜʨʘʟʫ ʧʽʩʣʷ 

ʧʦʷʚʠ ʣʠʯʠʥʦʢ (ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʦʷʚʦʶ ʣʠʯʠʥʦʢ ʧʦʪʨʽʙʥʦ 

ʧʨʦʚʦʜʠʪʠ ʟ ʧʦʯʘʪʢʫ ʢʚʽʪʥʷ ʧʦ ʪʨʘʚʝʥ)ɹ ʨʝʢʦʤʝʥʜʦʚʘʥʠʤʠ 

ʽʥʩʝʢʪʠʮʠʜʘʤʠ ʜʣʷ ʙʘʛʘʪʦʨʽʯʥʠʭ ʥʘʩʘʜʞʝʥʴ. 

ʋ ʨʦʢʠ ʤʘʩʦʚʠʭ ʨʦʟʤʥʦʞʝʥʴ ʚʝʨʙʦʚʦʾ ʛʦʨʥʦʩʪʘʻʚʦʾ ʤʦʣʽ ʫ ʧʝʨʽʦʜ 

ʚʠʭʦʜʫ ʛʫʩʝʥʠʮʴ ʽʟ ʤʽʥ ʥʝʦʙʭʽʜʥʘ ʦʙʨʦʙʢʘ ʨʝʢʦʤʝʥʜʦʚʘʥʠʤʠ 

ʽʥʩʝʢʪʠʮʠʜʘʤʠ ʘʙʦ ʙʽʦʧʨʝʧʘʨʘʪʘʤʠ. ʅʘʩʘʜʞʝʥʥʷ, ʨʦʟʤʽʱʝʥʽ ʚ 

ʟʘʧʣʘʚʘʭ ʧʦʙʣʠʟʫ ʨʽʯʦʢ ʽ ʦʟʝʨ, ʥʝʦʙʭʽʜʥʦ ʦʙʨʦʙʣʷʪʠ ʣʠʰʝ 

ʙʽʦʧʨʝʧʘʨʘʪʘʤʠ. ʇʨʦʪʠ ʧʘʚʫʪʠʥʥʦʛʦ ʢʣʽʱʘ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʧʨʝʧʘʨʘʪʠ ʘʢʘʨʠʮʠʜʥʦʾ ʜʽʾ ʜʣʷ ʜʝʨʝʚôʷʥʠʩʪʠʭ ʨʦʩʣʠʥ. 

ʇʨʦʪʠ ʤʠʰʦʧʦʜʽʙʥʠʭ ʛʨʠʟʫʥʽʚ ʪʘ ʢʘʧʫʩʪʷʥʢʠ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʨʦʟʢʣʘʜʘʥʥʷ ʦʪʨʫʻʥʠʭ ʧʨʠʤʘʥʦʢ ʟ ʬʦʩʬʽʜʦʤ ʮʠʥʢʫ (3ï5 %). 

ɿʘʭʦʜʠ ʟʘʭʠʩʪʫ ʧʣʘʥʪʘʮʽʡ ʚʝʨʙʠ ʚʽʜ ʭʚʦʨʦʙ. ʆʩʥʦʚʥʠʤ 

ʟʘʩʦʙʦʤ ʧʨʦʬʣ̔ʘʢʪʠʢʠ ʭʚʦʨʦʙ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʻ ʧʽʜʙʽʨ ʚʠʜʽʚ ʽ 

ʩʦʨʪʽʚ ʟ ʽʥʪʝʥʩʠʚʥʠʤ ʨʦʩʪʦʤ ʽ ʚʠʩʦʢʦʶ ʩʪʽʡʢʽʩʪʶ ʜʦ ʟʙʫʜʥʠʢʽʚ. 

ɿʘ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʮʽʻʾ ʢʫʣʴʪʫʨʠ ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʚʝʨʙʠ 

ʟ ʧʽʜʨʦʜʫ Salix ʯʘʩʪʽʰʝ ʫʨʘʞʫʶʪʴʩʷ ʙʫʨʦʶ ʽʨʞʝʶ, ʘ ʚʠʜʠ ʧʽʜʨʦʜʫ 

Vetrixï ʞʦʚʪʦʶ ʽʨʞʝʶ ʽ ʙʦʨʦʰʥʠʩʪʦʶ ʨʦʩʦʶ [35]. ɹʘʞʘʥʦ ʥʝ 

ʜʦʧʫʩʢʘʪʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚʝʨʙʠ ʧʦʨʷʜ ʟ ʥʘʩʘʜʞʝʥʥʷʤʠ ʩʦʩʥʠ ʽ 

ʤʦʜʨʠʥʠ. 

ɿʘʛʦʪʽʚʣʶ ʧʘʛʦʥʽʚ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʨʦʚʦʜʠʪʠ ʨʘʥʦ ʥʘʚʝʩʥʽ ʚ ʨʽʢ 

ʩʘʜʽʥʥʷ ʽʟ ʟʜʦʨʦʚʠʭ ʤʘʪʦʯʥʠʭ ʢʫʱʽʚ. ʇʨʠ ʥʘʨʽʟʘʥʥʽ ʞʠʚʮʽʚ ʥʠʞʥʽ 

ʯʘʩʪʠʥʠ ʧʘʛʦʥʽʚ ʟʥʠʱʫʁ ʪʴ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʟʥʘʯʥʠʡ 

ʟʘʧʘʩ ʧʨʠʭʦʚʘʥʦʾ ʽʥʬʝʢʮʽʾ ʮʠʪʦʩʧʦʨʦʟʫ. ʉʣʽʜ ʧʨʦʚʦʜʠʪʠ ʧʝʨʝʜʩʘʜʠʣʴʥʫ 
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ʭʽʤ̔ʯʥʫ ʦʙʨʦʙʢʫ ʞʠʚʮʽʚ. ɼʣʷ ʮʴʦʛʦ ʥʘʨʽʟʘʥʽ ʞʠʚʮʽ ʟʘʤʦʯʫʶʪʴ ʧʨʦʪʷʛʦʤ 

ʜʦʙʠ ʫ ʩʫʩʧʝʥʟʽʾ ʧʨʦʪʨʫʡʥʠʢʽʚ ʽ ʩʘʜʞʘʶʪʴ ʾʭ ʙʝʟ ʧʨʦʤʠʚʘʥʥʷ. 

ʄʦʞʣʠʚʝ ʧʨʦʚʝʜʝʥʥʷ ʚʝʩʥʷʥʦʛʦ ʘʙʦ ʧʽʟʥʴʦʦʩʽʥʥʴʦʛʦ 

ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʰʢʽʣʦʢ ʽ ʤʦʣʦʜʠʭ ʢʫʣʴʪʫʨ ʫ ʩʠʣʴʥʠʭ ʚʦʛʥʠʱʘʭ 

ʮʠʪʦʩʧʦʨʦʟʫ ʬʫʥʛʽʮʠʜʘʤʠ. 

ɿʘ ʧʦʷʚʠ ʧʝʨʰʠʭ ʫʨʝʜʦʩʧʦʨʦʥʦʰʝʥʴ ʥʘ ʣʠʩʪʽ ʪʘ ʟʘʛʨʦʟʽ ʩʠʣʴʥʦʛʦ 

ʫʨʘʞʝʥʥʷ ʽʨʞʝʶ ʪʘ ʮʠʪʦʩʧʦʨʦʟʘʤʠ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʨʦʚʦʜʠʪʠ 

ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʨʦʩʣʠʥ ʬʫʥʛʽʮʠʜʘʤʠ ʫ ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʜʣʷ 

ʙʘʛʘʪʦʨʽʯʥʠʭ ʥʘʩʘʜʞʝʥʴ ʥʦʨʤʘʭ ʚʠʪʨʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʚʽʘʮʽʾ. 

ɺʝʨʙʠ ʪʘʢʦʞ ʤʦʞʫʪʴ ʫʨʘʞʫʚʘʪʠʩʴ ʧʘʨʰʝʶ, ʙʦʨʦʰʥʠʩʪʦʶ ʨʦʩʦʶ, 

ʧʣʷʤʠʩʪʦʩʪʷʤʠ. ʇʨʠ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ ʫʨʘʞʝʥʥʷ, ʥʝʦʙʭʽʜʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʭʽʤʽʯʥʽ ʟʘʭʦʜʠ ʟʘʭʠʩʪʫ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʚʠʢʦʨʽʥʶʚʘʣʴʥʽ ʽ 

ʟʘʭʠʩʥʽ (ʧʨʦʬʽʣʘʢʪʠʯʥʽ) ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʬʫʥʛʽʮʠʜʘʤʠ. ʆʙʧʨʠʩʢʫʚʘʥʥʷ 

ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʷʢ ʧʽʟʥʴʦʾ ʦʩʝʥʽ, ʪʘʢ ʽ ʨʘʥʥʴʦʶ ʚʝʩʥʦʶ. ɿʘʭʠʩʥʽ 

ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʧʨʦʥʠʢʥʝʥʥʶ ʟʙʫʜʥʠʢʽʚ ʚ ʪʢʘʥʠʥʠ 

ʨʦʩʣʠʥʠ ʽ ʟʘʧʦʙʽʛʘʶʪʴ ʨʦʟʚʠʪʢʫ ʭʚʦʨʦʙ. ɰʭ ʧʨʦʚʦʜʷʪʴ ʚ ʧʝʨʽʦʜ 

ʚʝʛʝʪʘʮʽʾ, ʫ ʩʪʨʦʢʠ ʤʘʩʦʚʦʛʦ ʧʦʰʠʨʝʥʥʷ ʽʥʬʝʢʮʽʾ. ʆʙʧʨʠʩʢʫʚʘʥʥʷ 

ʨʦʩʣʠʥ ʧʨʦʪʠ ʙʦʨʦʰʥʠʩʪʦʾ ʨʦʩʠ, ʽʨʞʽ ʪʘ ʧʣʷʤʠʩʪʦʩʪʝʡ ʩʣʽʜ ʧʦʯʠʥʘʪʠ 

ʧʨʠ ʧʦʷʚʽ ʧʝʨʰʠʭ ʦʟʥʘʢ ʭʚʦʨʦʙ. ʆʜʥʫ-ʜʚʽ ʧʦʚʪʦʨʥʽ ʦʙʨʦʙʢʠ ʧʨʦʚʦʜʷʪʴ 

ʟ ʽʥʪʝʨʚʘʣʦʤ 2ï3 ʪʠʞʥʽ. ɼʣʷ ʟʘʭʠʩʪʫ ʚʝʨʙʠ ʚʽʜ ʧʘʨʰʽ ʧʝʨʰʫ ʦʙʨʦʙʢʫ 

ʧʨʦʚʦʜʷʪʴ ʦʜʨʘʟʫ ʧʽʩʣʷ ʨʦʟʧʫʩʢʘʥʥʷ ʣʠʩʪʢʽʚ, ʜʨʫʛʫ ï ʯʝʨʝʟ 10ï12 ʜʥʽʚ. 

ʆʜʥʠʤ ʽʟ ʜʽʻʚʠʭ ʟʘʭʦʜʽʚ ʙʦʨʦʪʴʙʠ ʟ ʝʨʚʽʥʽʻʶ ʪʘ ʽʥʰʠʤʠ 

ʙʘʢʪʝʨʘ̔ʣʴʥʠʤʠ ʽ ʛʨʠʙʢʦʚʠʤʠ ʭʚʦʨʦʙʘʤʠ (ʟʘ ʥʝʟʥʘʯʥʠʭ ʦʙʩʷʛʽʚ) ʻ 

ʩʚʦʻʯʘʩʥʝ ʚʠʷʚʣʝʥʥʷ ʭʚʦʨʦʙʠ, ʚʠʜʘʣʝʥʥʷ ʫʨʘʞʝʥʠʭ ʽ ʧʨʠʣʝʛʣʠʭ ʜʦ 

ʦʩʝʨʝʜʢʫ ʨʦʩʣʠʥ, ʟ ʦʙʦʚôʷʟʢʦʚʠʤ ʢʦʨʯʫʚʘʥʥʷʤ ʧʥʽʚ ʽ ʧʦʜʘʣʴʰʠʤ ʾʭ 

ʩʧʘʣʶʚʘʥʥʷʤ. 

ʋ ʧʝʨʰʠʡ ʨʽʢ ʚʝʛʝʪʘʮʽʾ ʟ ʞʠʚʮʷ ʚʠʨʦʩʪʘʻ 1ï3 ʧʘʛʦʥʠ ʟʘʚʚʠʰʢʠ 

1ï2 ʤ ʽ ʟʘʚʪʦʚʰʢʠ 7ï15 ʤʤ. ɺʧʨʦʜʦʚʞ ʦʩʽʥʥʴʦ-ʚʝʩʥʷʥʦʛʦ ʧʝʨʽʦʜʫ ʾʭ 

ʟʨʽʟʫʁ ʪʴ ʥʘ ʚʠʩʦʪʽ 2ï5 ʩʤ ʚʨʫʯʥʫ ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʭʘʥʽʯʥʠʭ 

ʟʘʩʦʙʽʚ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʫ ʨʦʩʣʠʥ ʙʣ̔ʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʧʘʛʦʥʽʚ. ɿʘʚʜʷʢʠ 

ʮʴʦʤʫ ʟʘʭʦʜʫ ʧʨʦʪʷʛʦʤ ʜʨʫʛʦʛʦ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʢʽʣʴʢʽʩʪʴ 

ʧʘʛʦʥʽʚ ʟʨʦʩʪʘʻ ʜʦ ʰʝʩʪʠ ʽ ʙʽʣʴʰʝ, ʧʨʠ ʯʦʤʫ ʟʘʚʚʠʰʢʠ ʚʦʥʠ 

ʜʦʩʷʛʘʶʪʴ 2,5 ʤʝʪʨʘ, ʘ ʟʘʚʪʦʚʰʢʠ ï 13ï50 ʤʤ. ɿʘ ʪʨʝʪʽʡ ʨʽʢ ʨʦʩʣʠʥʠ 
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ʜʦʩʷʛʘʶʪʴ ʚʞʝ 5,5 ʤ ʟʘʚʚʠʰʢʠ ʽ 80 ʤʤ ʟʘʚʪʦʚʰʢʠ, ʘ ʟʘ ʯʝʪʚʝʨʪʠʡ 

ʚʠʩʦʪʘ ʧʘʛʦʥʽʚ ʜʦʩʷʛʘʻ 6 ʤʝʪʨʽʚ, ʘ ʪʦʚʱʠʥʘ ï 100 ʤʤ. 

 

2.1.6. ɿʘʛʦʪʽʚʣʷ ʜʝʨʝʚʥʦʾ ʤʘʩʠ ʥʘ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʷʭ ʚʝʨʙʠ 

 

ɿʘʛʦʪʽʚʣʷ ʜʝʨʝʚʥʦʾ ʤʘʩʠ ʥʘ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʷʭ 

ʧʨʦʚʦʜʠʪʩɹʷ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʚʝʛʝʪʘʮʽʾ, ʷʢ ʧʨʘʚʠʣʦ, ʟ ʣʠʩʪʦʧʘʜʘ ʜʦ 

ʙʝʨʝʟʥʷ. ʎʠʢʣʽʯʥʽʩʪʴ ʟʙʦʨʫ ʫʨʦʞʘʶ ï ʯʝʨʝʟ ʢʦʞʥʽ 2ï4 ʨʦʢʠ. 

ʎʶ ʦʧʝʨʘʮʽʶ ʤʦʞʥʘ ʚʠʢʦʥʫʚʘʪʠ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ, ʘʣʝ 

ʦʩʥʦʚʥʠʤʠ ʻ ʟʘʛʦʪʽʚʣʷ ʜʝʨʝʚʥʦʾ ʤʘʩʠ ʟ ʦʜʥʦʯʘʩʥʠʤ ʧʦʜʨʽʙʥʝʥʥʷʤ ʾʾ ʥʘ 

ʪʨʽʩʢʫ (ʨʠʩ. 4), ʘʙʦ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʟʽ ʟʨʽʟʘʥʠʭ ʧʘʛʦʥʽʚ ʪʶʢʽʚ ʘʙʦ 

ʩʥʦʧʽʚ (ʨʠʩ. 5). 

 

ʈʠʩ. 4. ɿʘʛʦʪʽʚʣʷ ʚʝʨʙʦʚʦʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʨʦʚʠʥʠ ʟ 

ʧʦʜʨʽʙʥʝʥʥʷʤ ʾʾ ʥʘ ʪʨʽʩʢʫ 

 

ɿʘʛʦʪʽʚʣʶ ʙʽʦʤʘʩʠ ʙʘʞʘʥʦ ʧʨʦʚʦʜʠʪʠ ʫ ʧʝʨʽʦʜ, ʢʦʣʠ ˇʨʫʥʪ ʥʘ 

ʧʣʘʥʪʘʮʽʾ ʟʘʤʝʨʟʣʠʡ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʢʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʢʫʱʽʚ ʤʽʮʥʦ 

ʫʪʨʠʤʫʻʪʴʩʷ ʫ ˇʨʫʥʪʽ ʽ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʩʤʠʢʫʚʘʥʥʷ ʨʦʩʣʠʥ ʧʽʜʯʘʩ 

ʨʦʙʦʪʠ ʘʛʨʝʛʘʪʫ. 
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ʘ) ʙ) 

ʈʠʩ. 5. ɿʘʛʦʪʽʚʣʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʨʦʚʠʥʠ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʪʶʢʽʚ (ʘ) 

ʽ ʩʥʦʧʽʚ (ʙ) 

 

ɿʘ ʥʝʟʥʘʯʥʠʭ ʦʙʩʷʛʽʚ ʟʘʛʦʪʽʚʣʽ ʬʽʪʦʤʘʩʠ, ʘ ʦʩʦʙʣʠʚʦ ï ʟʘ ʦʜʥʦ-

ʜʚʦʨʽʯʥʠʭ ʧʘʛʦʥʽʚ ʫ ʷʢʦʩʪʽ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʾʾ ʟʨʽʟʫʶʪʴ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʤʦʪʦʢʫʱʦʨʽʟʽʚ, ʱʦ ʥʘ ʜʘʥʠʡ ʯʘʩ ʜʦʩʠʪʴ ʧʦʧʫʣʷʨʥʽ ʫ 

ʩʠʩʪʝʤʽ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ (ʨʠʩ. 6). 

 

ʈʠʩ. 6. ɿʘʛʦʪʽʚʣʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʬʽʪʦ ʤʘʩʠ ʚʝʨʙʠ ʤʦʪʦʢʫʱʦʨʽʟʦʤ 

çShtihlè 
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2.1.7. ʈʝʢʫʣʴʪʠʚʘʮʽʷ ʧʣʘʥʪʘʮʽʡ 

 

ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʡ 

ʚʝʨʙʠ (ʯʝʨʝʟ 20ï25 ʨʦʢʽʚ ʚʽʜ ʤʦʤʝʥʪʫ ʩʪʚʦʨʝʥʥʷ) ʟʝʤʣʽ, ʥʘ ʷʢʠʭ ʚʦʥʠ 

ʟʨʦʩʪʘʣʠ, ʧʽʜʣʷʛʘʶʪʴ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʘʩʪʫʧʥʠʭ 

ʥʘʩʘʜʞʝʥʴ ʚʝʨʙʠ ʘʙʦ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʯʠ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ. ʆʩʢʽʣʴʢʠ ʧʣʘʥʪʘʮʽʡʥʝ 

ʚʠʨʦʱʫʚʘʥʥʷ ʚʝʨʙʦʚʦʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʨʦʚʠʥʠ ʧʝʨʝʜʙʘʯʘʻ ʯʘʩʪʝ 

ʟʨʽʟʫʚʘʥʥʷ ʥʘʜʟʝʤʥʦʾ ʯʘʩʪʠʥʠ ʢʫʱʽʚ, ʚʝʨʙʠ ʬʦʨʤʫʶʪʴ ʚʽʜʥʦʩʥʦ 

ʥʝʛʣʠʙʦʢʽ ʢʦʨʝʥʝʚʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʣʝʛʢʦ ʚʠʜʘʣʷʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʧʝʮʽʘʣʴʥʠʭ ʢʫʣʴʪʠʚʘʪʦʨʽʚ (ʨʠʩ. 7). 

 

 

ʈʠʩ. 7. ʄʘʰʠʥʘ çDestroyerè, ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʨʝʢʫʣʴʪʠʚʘʮʽʾ 

ʥʘʩʘʜʞʝʥʴ ʚʝʨʙʠ 

 

ʗʢ ʧʦʢʘʟʫʻ ʧʨʘʢʪʠʢʘ ʻʚʨʦʧʝʡʩʴʢʠʭ ʬʝʨʤʝʨʽʚ, ʨʝʢʫʣʴʪʠʚʘʮʽʷ 

ʟʝʤʝʣʴ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʚʠʨʦʱʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʡ ʚʝʨʙʠ 

ʥʝ ʩʧʨʠʯʠʥʶʻ ʦʩʦʙʣʠʚʠʭ ʪʨʫʜʥʦʱʽʚ. 
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2.2. ʊʝʭʥʦʣʦʛʽʷ ʚʠʨʦʱʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʡ ʪʦʧʦʣʽ 

 

ʈʽʜ ʪʦʧʦʣʷ (Populus L.) ʥʘʣʝʞʠʪʴ ʜʦ ʨʦʜʠʥʠ ʚʝʨʙʦʚʠʭ 

(Salicaceae). ʈʦʩʣʠʥʠ ʮʴʦʛʦ ʨʦʜʫ ʧʨʠʨʦʜʥʦ ʟʨʦʩʪʘʶʪʴ ʫ ʨʽʟʥʠʭ 

ʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥʘʭ ʧʽʚʥʽʯʥʦʾ ʧʽʚʢʫʣʽ, ʜʝ ʥʘʣʽʯʫʻʪʴʩʷ ʙʣʠʟʴʢʦ 110 ʾʾ 

ʚʠʜʽʚ, ʟʘ ʚʠʥʷʪʢʦʤ ʛʽʙʨʠʜʥʠʭ ʬʦʨʤ [51,56].ʎʝ ʜʚʦʜʦʤʥʽ ʚʽʪʨʦʟʘʧʠʣʴʥʽ 

ʜʝʨʝʚʘ, ʱʦ ʣʝʛʢʦ ʩʭʨʝʱʫʶʪʴʩʷ ʽ ʫʪʚʦʨʶʶʪʴ ʧʨʠʨʦʜʥʽ ʛʽʙʨʠʜʠ. 

ɿʘʚʜʢ̫ʠ ʣʝʛʢʦʤʫ ʚʝʛʝʪʘʪʠʚʥʦʤʫ ʨʦʟʤʥʦʞʝʥʥʶ ʫʪʚʦʨʝʥʽ ʬʦʨʤʠ ʯʠ 

ʨʽʟʥʦʚʠʜʥʦʩʪʽ ʰʚʠʜʢʦ ʟʘʢʨʽʧʣʶʶʪʴʩʷ [56]. 

ɼʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʙʽʦʤʘʩʠ ʚ ʦʩʥʦʚʥʦʤʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʠʜʠ ʽ ʩʦʨʪʠ ʜʚʦʭ ʩʝʢʮʽʡ: ʯʦʨʥʽ ʪʦʧʦʣʽ (Aigeiros 

Duby) ʪʘ ʙʘʣʴʟʘʤʽʯʥʽ ʪʦʧʦʣʽ (Tacamahaca Spach). ʅʘʡʙʽʣʴʰʝ 

ʧʦʰʠʨʝʥʥʷ ʦʪʨʠʤʘʣʠʻʚʨʦʘʤʝʨʠʢʘʥʩʴʢʽ ʛʽʙʨʠʜʠ ʯʦʨʥʠʭ ʪʦʧʦʣʴ 

(Populus Ĭ euramericana (Dode) Guinier). 

ʆʩʥʦʚʥʠʤʠ ʘʛʨʦʪʝʭʥʽʯʥʠʤʠ ʟʘʭʦʜʘʤʠ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʥʘʩʘʜʞʝʥʴ 

ʪʦʧʦʣʽ ʻ: ʚʠʙʽʨ ʤʽʩʮʷ ʧʽʜ ʧʣʘʥʪʘʮʽʶ, ʩʦʨʪʫ ʪʘ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, 

ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ, ʩʝʟʦʥ ʽ ʩʧʦʩʽʙ ʩʘʜʽʥʥʷ, ʜʦʛʣʷʜ ʟʘ ˇʨʫʥʪʦʤ, 

ʫʜʦʙʨʝʥʥʷ ʛʨʫʥʪʫ ʪʘ ʟʘʭʠʩʪ ʧʣʘʥʪʘʮʽʡ ʚʽʜ ʰʢʽʜʥʠʢʽʚ ʽ 

ʭʚʦʨʦʙ.ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʫ ʪʦʧʦʣʽ, ʷʢ ʽ ʫ ʚʝʨʙʠ, ʧʽʩʣʷ ʟʨʽʟʘʥʥʷ 

ʚʠʨʦʱʝʥʦʾ ʩʠʨʦʚʠʥʠ ʟ ʧʦʨʦʩʣʽ ʤʦʞʥʘ ʬʦʨʤʫʚʘʪʠ ʢʽʣʴʢʘ ʥʘʩʪʫʧʥʠʭ 

ʛʝʥʝʨʘʮʽʡ ʧʣʘʥʪʘʮʽʾ, ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʽʜʪʨʠʤʘʥʥʽ ʚʠʩʦʢʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽ ʩʪʽʡʢʦʩʪʽ ʪʘʢʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʥʘʩʘʜʞʝʥʴ ʚʽʜʽʛʨʘʶʪʴ 

ʪʘʢʦʞ ʩʧʦʩʦʙʠ ʽ ʪʝʨʤʽʥʠ ʟʘʛʦʪʽʚʣʽ ʜʝʨʝʚʥʦʾ ʤʘʩʠ. 

 

2.2.1. ɺʠʙʽʨ ʤʽʩʮʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʣʘʥʪʘʮʽʡ ʪʘ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ 

 

ʉʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʟʨʦʩʪʘʥʥʷ ʪʦʧʦʣʴ ʻ ʙʘʛʘʪʽ ʥʘ ʧʦʞʠʚʥʽ 

ʨʝʯʦʚʠʥʠ ˇʨʫʥʪʠ, ʜʦʙʨʝʟʘʙʝʟʧʝʯʝʥʽ ʚʦʣʦʛʦʶ ʪʘ ʧʦʚʽʪʨʷʤ. 

ʅʝʦʙʭʽʜʥʦ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ, ʱʦ ʥʘʡʙʽʣʴʰʽ ʚʠʤʦʛʠ ʜʦ ˇʨʫʥʪʫ 

ʩʪʘʚʣʷʪʴ ʻʚʨʦʘʤʝʨʠʢʘʥʩʴʢʽʪʦʧʦʣʽ. ɺʦʥʠ ʙʽʣʴʰ ʧʨʠʜʘʪʥʽ ʜʣʷ 

ʚʠʨʦʱʫʚʘʥʥʷ ʥʘ ʚʘʞʢʠʭ ˇʨʫʥʪʘʭ, ʘ ʪʦʧʦʣʷ ʙʽʣʘ (PopulusalbaL.) ʪʘ 

ʯʦʨʥʘ (PopulusnigraL.) ï ʥʘ ʩʫʧʽʱʘʥʠʭ ʪʘ ʩʫʛʣʠʥʢʦʚʠʭ ˇʨʫʥʪʘʭ. 

ʇʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʧʣʘʥʪʘʮʽʡʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʜʝʨʝʚʥʦʾ 
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ʤʘʩʠ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʧʦʚôʷʟʘʥʽ ʟ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʥʝʚʛʽʜʜʷʤʠ, 

ʷʢʽ ʧʝʨʝʜʘʶʪʴʩʷʧʽʜ ʟʘʣʽʩʥʝʥʥʷ. 

ʐʚʠʜʢʠʡ ʨʽʩʪ ʪʦʧʦʣʽ ʚ ʤʦʣʦʜʦʤʫ ʚʽʮʽ ʚʠʤʘʛʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ 

ʾʾ ʚʠʨʦʱʫʚʘʥʥʷ ʚʠʢʣʶʯʥʦ ʚʠʩʦʢʦʾ ʘʛʨʦʪʝʭʥʽʢʠ ʩʪʚʦʨʝʥʥʷ ʽ 

ʚʠʨʦʱʫʚʘʥʥʷ [55]. ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʧʣʘʥʪʘʮʽʡ ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ 

ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʟʘ ʩʠʩʪʝʤʦʶ ʯʦʨʥʦʛʦ ʘʙʦ ʩʠʜʝʨʘʣʴʥʦʛʦ ʧʘʨʫ. ʅʘ 

ʥʝʣʽʩʦʚʠʭ ʟʝʤʣʷʭ, ʧʽʩʣʷ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ, ʚ ʨʷʜʘʭ ʤʘʡʙʫʪʥʽʭ ʢʫʣʴʪʫʨ 

ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʪʘʢʦʞ ʛʣʠʙʦʢʝ ʙʝʟʧʦʣʠʮʝʚʝ ʨʦʟʧʫʰʝʥʥʷ 

ʧʽʜˇʨʫʥʪʷ [59].ʇʽʜʛʦʪʦʚʣʝʥʠʡ ʧʽʜ ʧʦʩʘʜʢʫ ˇʨʫʥʪ ʧʦʚʠʥʝʥ ʙʫʪʠ ʜʨʽʙʥʦ-

ʛʨʫʜʢʫʚʘʪʦʾ ʩʪʨʫʢʪʫʨʠ, ʙʝʟ ʙʨʠʣ, ʱʦ ʧʨʠ ʤʝʭʘʥʽʟʦʚʘʥʦʤʫ ʩʘʜʽʥʥʽ ʻ 

ʥʝʦʙʭʽʜʥʦʶ ʫʤʦʚʦʶ ʥʦʨʤʘʣʴʥʦʾ ʨʦʙʦʪʠ ʣʽʩʦʩʘʜʠʣʴʥʦʾ ʤʘʰʠʥʠ [55]. 

ʇʽʜʛʦʪʦʚʢʘ ˇʨʫʥʪʫ ʚʢʣʶʯʘʻ ʪʘʢʦʞ ʚʘʧʥʫʚʘʥʥʷ, ʧʦʪʨʝʙʘ ʫ ʷʢʦʤʫ 

ʚʠʥʠʢʘʻ ʫ ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʧʦʢʘʟʥʠʢ pH (ʂʉl) ʤʝʥʰʠʡ, ʥʽʞ 4,5. 

ɼʣʷ ʚʘʧʥʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʦʣʦʤʽʪʦʚʝ ʙʦʨʦʰʥʦ, 

ʩʣʘʥʮʝʚʠʡ ʧʦʧʽʣ, ʜʝʬʝʢʘʪ ʪʦʱʦ. ʇʨʠ ʚʘʧʥʫʚʘʥʥʽ ʩʣʽʜ ʚʠʭʦʜʠʪʠ ʟ ʪʦʛʦ, 

ʱʦ ʜʣʷ ʟʥʠʞʝʥʥʷ ʢʠʩʣʦʪʥʦʩʪʽ ˇʨʫʥʪʫ ʥʘ ʦʜʥʫ ʦʜʠʥʠʮʶ pH ʥʘ 

ʣʝʛʢʦʩʫʛʣʠʥʢʦʚʠʭ ˇʨʫʥʪʘʭ ʧʦʪʨʽʙʥʦ 3ï4 ʪ/ʛʘ,ʘ ʥʘ ʩʫʛʣʠʥʢʦʚʠʭ ʪʘ 

ʪʦʨʬôʷʥʠʩʪʠʭ ï 4ï6 ʪ/ʛʘʉʘʉʆ3. ɺʘʧʥʫʚʘʥʥʷ ʟʜʽʡʩʥʶʶʪʴ ʧʝʨʝʜ 

ʧʨʦʚʝʜʝʥʥʷʤ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ [59]. 

 

2.2.2.ʉʘʜʠʚʥʠʡ ʤʘʪʝʨʽʘʣ ʪʦʧʦʣʽ 

 

ʈʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʢʫʣʴʪʫʨ ʪʦʧʦʣʽ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʚʠʜʫ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʤʽʥʽ-ʨʦʪʘʮʽʡʥʠʭ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʡ ʚʽʜʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʚʠʩʘʜʞʫʚʘʥʥʶ ʥʘ 

ʧʦʩʪʽʡʥʝ ʤʽʩʮʝ ʟʠʤʦʚʠʭ (ʟʜʝʨʝʚôʷʥʽʣʠʭ) ʞʠʚʮʽʚ. ʇʨʠ ʬʦʨʤʫʚʘʥʥʽ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʡ ʟ ʪʨʠʚʘʣʠʤ ʧʝʨʽʦʜʦʤ ʨʦʪʘʮʽʾ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʘʜʞʘʥʮʽ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʪʘ ʥʘʩʽʥʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥ ̫[54, 56,57]. 

ɾʠʚʮʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʽʥʽ-ʨʦʪʘʮʽʡʥʠʭ ʧʣʘʥʪʘʮʽʡ ʜʦʮʽʣʴʥʦ 

ʥʘʨʽʟʘʪʠ ʟ ʦʜʥʦʨʽʯʥʠʭ ʧʘʛʦʥʽʚ, ʱʦ ʚʠʨʦʱʝʥʽ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ ʤʘʪʦʯʥʠʭ 

ʧʣʘʥʪʘʮʽʷʭ. ɰʭ ʦʧʪʠʤʘʣʴʥʘ ʜʦʚʞʠʥʘ ï 20ï30 ʩʤ, ʘ ʜʽʘʤʝʪʨ ʫ ʚʝʨʭʥʴʦʤʫ 

ʟʨʽʟʽ 4ï15 ʤʤ[61]. ʇʽʜ ʯʘʩ ʥʘʨʽʟʘʥʥʷ ʞʠʚʮʽʚ ʙʘʞʘʥʦ ʫʪʨʠʤʫʚʘʪʠʩʷ ʚʽʜ 
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ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʨʭʽʚʢʦʚʦʾ ʯʘʩʪʠʥʠ ʧʘʛʦʥʘ [59,61]. 

ʇʨʦʚʝʜʝʥʘ ʥʘʤʠ ʦʮʽʥʢʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 8-ʨʽʯʥʠʭ ʤʘʪʦʯʥʠʭ 

ʧʣʘʥʪʘʮʽʡ ʪʦʧʦʣʴ ʧʦʢʘʟʘʣʘ, ʱʦ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʤʘʪʦʯʥʠʭ ʧʣʘʥʪʘʮʽʡ ʟʘ 

ʩʭʝʤʦʶ 1ʭ1 ʤ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʩʪʘʥʜʘʨʪʥʠʭ 

ʦʜʥʦʨʽʯʥʠʭ ʞʠʚʮʽʚ (ʪʘʙʣ. 3). 

ʇʣʘʥʪʘʮʽʾ ʪʦʧʦʣʴ ʟ ʪʨʠʚʘʣʠʤ ʮʠʢʣʦʤ ʚʠʨʦʱʫʚʘʥʥʷ ʜʦʮʽʣʴʥʦ 

ʩʪʚʦʨʚʁʘʪʠ ʞʠʚʮʝʚʠʤʠ ʪʘ ʥʘʩʽʥʥʠʤʠ 1ï2-ʨʽʯʥʠʤʠ ʩʘʜʞʘʥʮʷʤʠ. ɺ 

ɯʪʘʣʽʾ, ʈʫʤʫʥʽʾ ʪʘ ʚ ʥʠʟʮʽ ʽʥʰʠʭ ʜʝʨʞʘʚʪʘʢʦʞ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʙʘʨʙʘʪʝʣʠ ï ʩʘʜʞʘʥʮʽ ʟ ʜʚʦʨʽʯʥʠʤ ʩʪʦʚʙʫʨʦʤ ʽ 

ʪʨʠʨʽʯʥʦʶ ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ [55, 66]. 

 

 

ʊʘʙʣʠʮʷ 3 

ɺʠʭʽʜ ʩʪʘʥʜʘʨʪʥʠʭ ʦʜʥʦʨʽʯʥʠʭ ʞʠʚʮʽʚ ʟ ʤʘʪʦʯʥʠʭ 

ʧʣʘʥʪʘʮʽʡ ʪʦʧʦʣʽ 

ˉ 

ʧ/ʧ 

ʅʘʟʚʘ ʩʦʨʪʫ ʅʘʣʝʞʥʽʩʪʴ ʜʦ ʚʠʜʫ 

ɺʠʭʽʜ 

ʞʠʚʮʽʚ, 

ʤʣʥ ʰʪ./ʛʘ 

1 ǋIjzer-5ǋ Populus Ĭ euramericana 0,95 

2 ǋGhoyǋ Populus nigra L. 0,54 

3 ǋDorskampǋ Populus Ĭ euramericana 0,65 

4 ǋGelricaǋ Populus Ĭ euramericana 0,57 

5 ǋHeidemijǋ Populus Ĭ euramericana 0,72 

6 ǋMarilandicaǋ Populus Ĭ euramericana 0,61 

7 ǋRobustaǋ Populus Ĭ euramericana 0,97 

8 ǋBlanc du Poitouǋ Populus Ĭ euramericana 0,95 

9 ǋSerotinaǋ Populus Ĭ euramericana 0,94 

10 ǋTardif de Champagneǋ Populus Ĭ euramericana 0,67 

11 ǋI-45/51ǋ Populus Ĭ euramericana 0,57 

12 ǋI-214ǋ Populus Ĭ euramericana 0,97 

13 ǋVereeckenǋ Populus nigra L. 1,81 

14 ǋSan Giorgioǋ Populus nigra L. 1,27 

15 ǋV-235ǋ PopulustrihocarpaTorr. et Grey 0,56 

16 ǋRochesterǋ P. nigra Ĭ P.Maximowiczii 1,10 
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2.2.3. ʉʪʚʦʨʝʥʥʷ ʧʣʘʥʪʘʮʽʡ ʪʦʧʦʣʽ 

 

ʆʧʪʠʤʘʣʴʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʩʪʚʦʨʝʥʥʷ ʧʣʘʥʪʘʮʽʡ ʪʦʧʦʣʽ ʻ 

ʧʽʟʥʴʦʦʩʽʥʥʻ ʩʘʜʽʥʥʷ ʽʟ ʟʘʛʦʪʽʚʣʝʶ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʧʦʩʘʜʢʦʶ ʪʘ ʨʘʥʥʴʦʚʝʩʥʷʥʝ ʩʘʜʽʥʥʷ ʽʟ 

ʟʘʛʦʪʽʚʣʝʶ ʞʠʚʮʽʚʫ ʢʽʥʮʽ ʧʝʨʽʦʜʫ ʟʠʤʦʚʦʛʦ ʩʧʦʢʦʶ (ʜʦ ʧʦʯʘʪʢʫ 

ʩʦʢʦʨʫʭʫ). ɼʦ ʧʦʟʠʪʠʚʥʠʭ ʩʪʦʨʽʥ ʧʝʨʰʦʛʦ ʟ ʥʠʭ ʥʘʣʝʞʘʪʴ ʰʚʠʜʰʠʡ 

ʧʦʯʘʪʦʢ ʨʦʩʪʫ, ʧʦʚʥʽʰʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ˇʨʫʥʪʦʚʦʾ ʚʦʣʦʛʠ, ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʦʚʦʜʠʪʠ ʧʦʩʘʜʢʫ ʥʝ ʚ ʩʪʠʩʣʽ ʩʪʨʦʢʠ, ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʪʨʘʪ ʥʘ 

ʟʙʝʨʽʛʘʥʥʷ ʧʦʩʘʜʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘ ʜʦ ʥʝʛʘʪʠʚʥʠʭ ï ʨʠʟʠʢ 

ʚʠʩʫʰʫʚʘʥʥʷ, ʚʠʤʝʨʟʘʥʥʷ ʽ ʚʠʪʠʩʢʘʥʥʷ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫʟ ʛʨʫʥʪʫ ʚ 

ʤʘʣʦʩʥʽʞʥʽ ʟʠʤʠ. ʇʨʠ ʚʝʩʥʥ̫ʦʤʫ ʩʘʜʽʥʥʽ ʮʽʻʾ ʥʝʙʝʟʧʝʢʠ ʥʝʤʘʻ, ʘʣʝ 

ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʙʝʨʽʛʘʥʥʷ ʞʠʚʮʽʚ ʧʨʦʪʷʛʦʤ 1ï1,5 ʤʽʩʷʮʷ ʽ 

ʩʢʦʨʦʯʫʻʪʴʩʷ ʦʧʪʠʤʘʣʴʥʠʡ ʪʝʨʤʽʥ ʩʪʚʦʨʝʥʥʷ ʧʣʘʥʪʘʮʽʡ [60]. 

ɼʽʣʷʥʢʠ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʩʣʽʜ ʟʘʩʘʜʞʫʚʘʪʠ 

ʚʦʩʝʥʠ, ʢʦʣʠ ʚʽʥ ʥʘʡʥʠʞʯʠʡ. ɺʠʩʘʜʞʫʚʘʪʠ ʞʠʚʮʽ ʧʦʪʨʽʙʥʦ 

ʚʝʨʪʠʢʘʣʴʥʦ, ʘʙʦ, ʟʘ ʥʘʜʤʽʨʥʦʛʦ ʟʚʦʣʦʞʝʥʥʷ, ï ʧʽʜ ʢʫʪʦʤ ʥʘ ʚʩʶ ʾʭ 

ʜʦʚʞʠʥʫ. ɿʘ ʦʩʽʥʥʴʦʛʦ ʩʘʜʽʥʥʷ ʾʭ ʜʦʮʽʣʴʥʦ ʟʘʛʣʠʙʣʶʚʘʪʠ ʥʘ ʢʽʣʴʢʘ 

ʩʘʥʪʠʤʝʪʨʽʚ ʚʽʜ ʧʦʚʝʨʭʥʽ ʘʙʦ ʧʨʠʩʠʧʘʪʠ ˇʨʫʥʪʦʤ ʥʘ 3ï4 ʩʤ. 

ʂʦʨʠʩʥʠʤʠ ʮʽ ʟʘʭʦʜʠ ʚʚʘʞʘʶʪʴʩʷ ʪʘʢʦʞ ʽ ʧʨʠ ʚʝʩʥʷʥʦʤʫ ʩʘʜʽʥʥʽ [54]. 

ɺʠʩʘʜʞʫʚʘʥʥʷ ʞʠʚʮʝʚʠʭ ʩʘʜʞʘʥʮʽʚ, ʟʘʣʝʞʥʦ ʚʽʜ ʾʭ ʨʦʟʤʽʨʽʚ ʽ 

ʦʙʩʷʛʽʚ ʨʦʙʽʪ, ʧʨʦʚʦʜʷʪʴ ʧʽʜ ʣʦʧʘʪʫ ʘʙʦ ʫ ʧʽʜʛʦʪʦʚʣʝʥʽ ʤʝʭʘʥʽʟʦʚʘʥʠʤ 

ʩʧʦʩʦʙʦʤ (ʷʤʦʢʦʧʘʯʘʤʠ, ʤʦʪʦʙʫʨʘʤʠ ʪʦʱʦ) ʣʫʥʢʠ, ʟʘʛʣʠʙʣʶʶʯʠ 

ʢʦʨʝʥʝʚʫ ʰʠʡʢʫ ʥʘ 10ï15 ʩʤ ʥʠʞʯʝ ʚʽʜ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ. ɻʨʫʥʪ ʙʽʣʷ 

ʚʠʩʘʜʞʝʥʦʛʦ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʝʦʙʭʽʜʥʦ ʨʝʪʝʣʴʥʦ ʫʱʽʣʴʥʠʪʠ 

[66]. 

ɺ ʫʤʦʚʘʭ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ, ʧʝʨʝʜ ʩʘʜʽʥʥʷʤ ʞʠʚʮʝʚʠʭ 

ʩʘʜʞʘʥʮʽʚ, ʫ ʣʫʥʢʠ ʜʦʮʽʣʴʥʦ ʚʥʦʩʠʪʠ ʩʫʧʝʨʘʙʩʦʨʙʝʥʪʠ ï ʨʝʯʦʚʠʥʠ, 

ʟʜʘʪʥʽ ʫʪʨʠʤʫʚʘʪʠ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʚʦʣʦʛʠ ʽ ʚʽʜʜʘʚʘʪʠ ʾʾ ʨʦʩʣʠʥʘʤ 

ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ. ʆʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʘʧʨʦʙʦʚʘʥʠʭ 

ʩʫʧʝʨʘʙʩʦʨʙʝʥʪʽʚ ʚ ʋʢʨʘʾʥʽ ʥʘ ʜʘʥʠʡ ʯʘʩ ʻ ʪʝʨʘʚʝʪ (Terawet) ï 

ʧʦʣʽʤʝʨʥʘ ʩʧʦʣʫʢʘ ʥʘ ʦʩʥʦʚʽ ʢʘʣʽʶ [62]. ʅʘ ʦʜʠʥ ʞʠʚʮʝʚʠʡ ʩʘʜʞʘʥʝʮʴ 

ʜʦʮʽʣʴʥʦ ʚʥʦʩʠʪʠ ʙʣʠʟʴʢʦ 3 ʛ ʪʝʨʘʚʝʪʫ,ʱʦ ʥʘ 5ï10% ʧʽʜʚʠʱʫʻ 
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ʧʨʠʞʠʚʣʝʥʽʩʪʴ, ʽ ʚ 1,2ï1,5 ʨʘʟʘ ʟʙʽʣʴʰʫʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʦʩʪʫ. ʗʢʱʦ ʥʘ 

ʯʘʩ ʩʘʜʽʥʥʷ ˇʨʫʥʪ ʥʝʜʦʩʪʘʪʥʴʦ ʟʘʙʝʟʧʝʯʝʥʠʡ ʚʦʣʦʛʦʶ, ʪʦ ʩʘʜʞʘʥʮʽ 

ʧʽʩʣʷ ʩʘʜʽʥʥʷ ʥʝʦʙʭʽʜʥʦ ʧʦʣʠʪʠ [47,62]. ɺʠʱʠʡ ʝʬʝʢʪ ʚʽʜ ʚʥʝʩʝʥʥʷ 

ʩʫʧʝʨʘʙʩʦʨʙʝʥʪʫ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʥʘ ʣʝʛʢʠʭ ʥʝʩʪʨʫʢʪʫʨʦʚʘʥʠʭ 

ˇʨʫʥʪʘʭ, ʷʢʽ ʧʦʛʘʥʦ ʫʪʨʠʤʫʶʪʴ ʚʦʣʦʛʫ [47]. 

ʇʨʠ ʩʪʚʦʨʝʥʥʽ ʤʽʥʽ-ʨʦʪʘʮʽʡʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʡ ʥʘ 

ʚʝʣʠʢʠʭ ʧʣʦɦ ʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʩʘʜʠʣʴʥʽ ʤʘʰʠʥʠ. 

ʅʝʚʝʣʠʢʽ ʜʽʣʷʥʢʠ ʟʘʩʘʜʞʫʁ ʪʴ ʚʨʫʯʥʫ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʠ ʮʴʦʤʫ 

ʩʘʜʠʣʴʥʠʡ ʰʪʠʨ ʘʙʦ ʚʫʟʴʢʠʡ ʤʝʯ ʂʦʣʝʩʦʚʘ. 

ɼʣʷ ʫʤʦʚ ʋʢʨʘʾʥʠ ʜʦʮʽʣʴʥʦ ʚʠʙʠʨʘʪʠ ʪʘʢʽ ʩʭʝʤʠ ʨʦʟʤʽʱʝʥʥʷ 

ʩʘʜʠʚʥʠʭ ʤʽʩʮʴ (ʪʘʙʣ. 2). ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʷʚʥʦʾ ʫ ʛʦʩʧʦʜʘʨʩʪʚʽ 

ʪʝʭʥʽʢʠ ʽ ʟʘʩʪʦʩʦʚʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ 

ʧʣʘʥʪʘʮʽʡ ʨʦʟʤʽʱʝʥʥʷ ʩʘʜʠʚʥʠʭ ʤʽʩʮʴ ʤʦʞʝ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʫ ʪʘʙʣʠʮʽ 4. 

ʊʘʙʣʠʮʷ 4 

ʆʨʽʻʥʪʦʚʥʝ ʨʦʟʤʽʱʝʥʥʷ ʩʘʜʠʚʥʠʭ ʤʽʩʮʴ 

ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʡ ʪʦʧʦʣʴ 

ɺʠʜ ʧʣʘʥʪʘʮʽʡ 

ʎʠʢʣ 

ʟʘʛʦʪʽʚʣʽ 

ʙʽʦʤʘʩʠ, 

ʨʦʢʽʚ 

ɺʽʜʩʪʘʥʴ ʤʽʞ ʨʦʩʣʠʥʘʤʠ 
ʂʽʣʴʢʽʩʪʴ 

ʨʦʩʣʠʥ, 

ʪʠʩ. ʰʪ./ʛʘ 
ʤʽʞ ʨʷʜʘʤʠ, 

ʤ 

ʫ ʨʷʜʫ, 

ʤ 

ʄʽʥʽ-ʨʦʪʘʮʽʡʥʽ 

ʧʣʘʥʪʘʮʽʾ 

1 0,7 0,40ï0,70 20,4ï35,7 

2 0,8 0,40ï0,80 15,6ï31,3 

3 1,0 0,30ï1,00 10,0ï33,3 

4 2,0 0,50ï1,00 5,0ï10,0 

5 2,5 0,40ï1,00 4,0ï10,0 

ʇʣʘʥʪʘʮʽʾ ʟ ʪʨʠʚʘʣʠʤ 

ʧʝʨʽʦʜʦʤ ʨʦʪʘʮʽʾ 

10 2,0ï2,5 2,0ï3,0 1,3ï2,5 

15 3,0 2,0ï3,0 1,1ï1,7 

20 3,5 2,0ï3,5 0,8ï1,4 

25 4,0 2,0ï4,0 0,6ï1,3 

 

ɼʦʧʦʚʥʝʥʥʷ (ʨʝʤʦʥʪ) ʧʣʘʥʪʘʮʽʡ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʚʽʜʧʘʜʫ 15% 

ʨʦʩʣʠʥ ʽ ʙʽʣʴʰʝ. ɺʦʩʝʥʠ ʘʙʦ ʥʘʚʝʩʥʽ, ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʧʝʨʰʦʛʦ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ,ʫ ʤʽʩʮʷʭ ʚʽʜʧʘʜʫ ʧʝʨʝʢʦʧʫʶʪʴ ˇʨʫʥʪ ʽ 

ʚʠʩʘʜʞʫʶʪʴ ʥʦʚʠʡ ʞʠʚʝʮʴ ʯʠ ʩʘʜʞʘʥʝʮʴ [59]. 

ʗʢ ʫʞʝ ʚʽʜʟʥʘʯʘʣʦʩʴ, ʦʧʪʠʤʘʣʴʥʠʤʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 
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ʤʘʢʩʠʤʘʣʥɹʦʛʦ ʝʬʝʢʪʫ ʚʽʜ ʚʠʨʦʱʫʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʪʦʧʦʣʽ ʻ ʫʤʦʚʠ, 

ʱʦ ʩʬʦʨʤʫʚʘʣʠʩʴ ʫ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ʟʘʧʣʘʚ ʨʽʯʦʢ [63]. ʈʝʟʫʣʴʪʘʪʠ 

ʭʽʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ˇʨʫʥʪʫ ʥʘ ʦʜʥʽʡ ʟ ʪʘʢʠʭ ʜʽʣʷʥʦʢ ʧʦʢʘʟʘʣʠ, ʱʦ ʫ 

ʚʝʨʭʥʴʦʤʫ 30-ʩʘʥʪʠʤʝʪʨʦʚʦʤʫ ʰʘʨʽ ˇʨʫʥʪʫ ʤʽʩʪʠʪʴʩʷ:ʛʫʤʫʩʫ ï 4,3%, 

ʈ2ʆ5 ï 6,7 ʤʛĀʥʘ 100 ʛ, ʂ2ʆ ï 6,5 ʤʛ, ʘʟʦʪʫ ʣʫʞʥʦʛʽʜʨʦʣʽʟʦʚʘʥʦʛʦ ï 20,8 

ʤʛ.ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚ ʮʠʭ ʫʤʦʚʘʭ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʠʡ ʨʽʩʪ 

ʪʦʧʦʣʝʚʠʭ ʧʣʘʥʪʘʮʽʡ, ʪʘʢʠʡ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ˇʨʫʥʪʫ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʦʧʪʠʤʘʣʴʥʠʤ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʥʘ ʥʴʦʤʫ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʡ ʽ ʚ 

ʧʦʟʘʟʘʧʣʘʚʥʠʭ ʫʤʦʚʘʭ. 

ʇʨʠ ʧʝʨʽʦʜʠʯʥʦʤʫ ʟʨʽʟʘʥʥʽ ʜʝʨʝʚʥʦʾ ʤʘʩʠ ʽ ʚʠʜʘʣʝʥʥʽ ʾʾ ʟ 

ʧʣʘʥʪʘʮʽʾ, ʚʠʥʦʩʠʪʴʩʷ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ. ɼʣʷ 

ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ʧʣʘʥʪʘʮʽʾ ʾʭ ʥʝʦʙʭʽʜʥʦ ʧʦʚʝʨʪʘʪʠ ʫ ˇʨʫʥʪ [55]. 

ʂʽʣʴʢʽʩʪʴ ʤʘʢʨʦʝʣʝʤʝʥʪʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʨʦʜʶʯʦʩʪʽ 1 ʛʘ 

ˇʨʫʥʪʫ, ʧʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʫʨʦʞʘʶ ʚ ʢʽʣʴʢʦʩʪʽ10 ʪ ʩʚʽʞʦʟʨʽʟʘʥʦʾ 

ʝʥʝʨʛʝʪʠʯʥʦʾ ʤʘʩʠ,ʧʨʠʙʣʠʟʥʦ ʩʪʘʥʦʚʠʪʴ: NO3ï 42 ʢʛ, ʂ2ʆ ï 25 ʢʛ, 

ʈ2ʆ5ï 15 ʢʛ ʽ ʉʘʆ ï 45 ʢʛ[64]. 

ɿʘ ʜʘʥʠʤʠ ʙʨʠʪʘʥʩʴʢʠʭ ʜʦʩʣʽʜʥʠʢʽʚ (Parfitt, Stott [67]), 

ʯʦʪʠʨʠʨʘʟʦʚʝ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʬʦʩʬʦʨʫ, ʘʟʦʪʫ ʽ ʢʘʣʽʶ ʚ ʜʦʙʨʠʚʘʭ 

ʟʙʽʣʴʰʠʣʦ ʫʨʦʞʘʡ ʚʽʜʧʦʚʽʜʥʦ ʥʘ 150, 100 ʽ 75%, ʟʙʽʣʴʰʝʥʥʷ ʞ 

ʢʽʣʴʢʦʩʪʽ ʤʘʛʥʽʶ ʥʝ ʜʘʣʦ ʧʦʤʽʪʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʇʨʠ ʮʴʦʤʫ ʜʽʷ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʙʫʣʘ ʙʽʣʴʰ ʚʽʜʯʫʪʥʦʶ ʥʘʩʪʫʧʥʦʛʦ ʨʦʢʫ. 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ, ʧʨʦʚʝʜʝʥʠʤʠ ʫ ʐʚʝʮʽʾ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ 

ʥʠʟʴʢʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʟʦʪʫ ʚ ʩʫʙʩʪʨʘʪʽ ʫ ʩʽʷʥʮʽʚ ʪʦʧʦʣʽ ʚʽʜʟʥʘʯʘʻʪʴʩʷ 

ʨʽʩʪ ʧʝʨʝʚʘʞʥʦ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ, ʘ ʧʨʠ ʚʠʩʦʢʽʡ ï ʥʘʜʟʝʤʥʦʾ 

ʯʘʩʪʠʥʠ[65]. ʆʩʢʽʣʴʢʠ ʥʘ ʧʝʨ ʦhʤʫ ʨʦʮʽ ʚʠʨʦʱʫʚʘʥʥʷ ʚʘʞʣʠʚʦ, ʱʦʙ 

ʞʠʚʮʽ ʽ ʩʘʜʞʘʥʮʽ ʜʦʙʨʝ ʫʢʦʨʝʥʠʣʠʩʴ, ʪʦ ʚʠʩʦʢʘ ʢʦʥʮʝʥʪʨʘʮʽʷ ʘʟʦʪʫ ʚ 

ˇʨʫʥʪʽ ʥʝʙʘʞʘʥʘ. 

ʅʘ ʙʽʜʥʠʭ ˇʨʫʥʪʘʭ ʧʽʜ ʩʘʜʽʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʡ ʪʦʧʦʣʽ 

ʧʦʪʨʽʙʥʦ ʚʥʝʩʪʠ ʥʝʦʙʭʽʜʥʫ ʢʽʣʴʢʽʩʪʴ ʪʦʨʬʫ ʽ ʛʥʦʶ. ɿʦʢʨʝʤʘ, ʥʘ 

ʩʝʨʝʜʥʽʭ ʩʫʛʣʠʥʢʘʭ ʦʧʪʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʚʥʝʩʝʥʥʷ ʪʦʨʬʫ ï 150 ʪ/ʛʘ, 

ʛʥʦʶ ï 25ï40 ʪ/ʛʘ, ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ˇʨʫʥʪʽ 

[51]. ʅʘʜʘʣʽ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʦʜʥʦʯʘʩʥʦ ʟ ʜʦʛʣʷʜʦʤ ʟʘ 

ˇʨʫʥʪʦʤ [58, 59].ʆʩʥʦʚʥʫ ʾʭ ʤʘʩʫ ʥʝʦʙʭʽʜʥʦ ʚʥʦʩʠʪʠ ʧʝʨʝʜ ʧʝʨʰʠʤ 
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ʜʦʛʣʷʜʦʤ, ʘ ʯʘʩʪʠʥʫ ʙʘʞʘʥʦ ʟʘʣʠʰʠʪʠ ʜʣʷ ʚʥʝʩʝʥʥʷ ʧʝʨʝʜ ʧʝʨʽʦʜʦʤ 

ʥʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʫ. ʎʝ ʚ ʦʩʥʦʚʥʦʤʫ ʩʪʦʩʫʻʪʴʩʷ ʘʟʦʪʥʠʭ 

ʜʦʙʨʠʚ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʰʚʠʜʢʦ ʚʠʚʽʪʨʶʶʪʴʩʷ ʟ ˇʨʫʥʪʫ, ʘ ʚ ʧʝʨʽʦʜ 

ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʫ ʻ ʥʘʡʙʽʣʴʰ ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʨʦʩʣʠʥ [58, 59]. ɿʘ 

ʥʘʰʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ʮʝʡ ʧʝʨʽʦʜ ʥʘʩʪʘʻ ʚ ʢʽʥʮʽ ʪʨʘʚʥʷ ï ʥʘ 

ʧʦʯʘʪʢʫ ʯʝʨʚʥʷ. 

 

2.2.4. ɸʛʨʦʪʝʭʥʽʯʥʠʡ ʜʦʛʣʷʜ ʟʘ ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʧʣʘʥʪʘʮʽʷʤʠ 

ʪʦʧʦʣʽ 

 

ɼʣʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʡ ʪʦʧʦʣʴ ʫ ʧʝʨʰʽ ʨʦʢʠ ʚʘʞʣʠʚʦ ʥʝ 

ʦʙʤʝʞʫʚʘʪʠʩʷ ʧʨʦʚʝʜʝʥʥʷʤ ʜʦʛʣʷʜʽʚ ʣʠʰʝ ʫ ʤʽʞʨʷʜʜʷʭ, ʩʣʽʜ ʡʦʛʦ 

ʧʨʦʚʦʜʠʪʠ ʪʘʢʦʞ ʽ ʚ ʨʷʜʘʭ ʢʫʣʴʪʫʨ. ʂʽʣʴʢʽʩʪʴ ʜʦʛʣʷʜʽʚ ʟʘ 

ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʘʙʫʨôʷʥʝʥʦʩʪʽ, ʣʽʩʦʨʦʩʣʠʥʥʠʭ 

ʫʤʦʚ, ʘ ʪʘʢʦʞ ʚʽʜ ʚʽʢʫ ʥʘʩʘʜʞʝʥʥʷ [49, 50]. ʆʨʽʻʥʪʦʚʥʦ, ʟʘ ʧʝʨʰʠʡ 

ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʨʦʚʦʜʠʪʠ ʥʝ ʤʝʥʰʝ ʧôʷʪʠ 

ʜʦʛʣʷʜʽʚ [49, 50]. ʋ ʥʘʩʪʫʧʥʽ ʨʦʢʠ ʢʽʣʴʢʽʩʪʴ ʜʦʛʣʷʜʽʚ ʟʤʝʥʰʫʻʪʴʩʷ ʽ 

ʧʨʦʚʦʜʷʪʴʩʷ ʚʦʥʠ ʫ ʤʽʨʫ ʥʝʦʙʭʽʜʥʦʩʪʽ. ɻʣʠʙʠʥʘ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʧʨʠ 

ʧʝʨʰʠʭ ʜʦʛʣʷʜʘʭ ï 4ï5 ʩʤ, ʧʨʠ ʧʦʜʘʣʴʰʠʭ ï ʜʦ 10 ʩʤ [64]. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʛʝʨʙʽʮʠʜʽʚ ʜʣʷ ʙʦʨʦʪʴʙʠ ʟ ʙʫʨôʷʥʘʤʠ ʥʝ ʫ ʚʩʽʭ 

ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ ʤʦʞʣʠʚʝ, ʦʩʢʽʣʴʢʠ ʯʘʩʪʠʥʘ ʪʝʨʠʪʦʨʽʾ ʟʘʟʥʘʣʘ 

ʨʘʜʽʘʮʽʡʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʚʥʘʩʣʽʜʦʢ ʘʚʘʨʽʾ ʥʘ ʏɸɽʉ ʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʧʝʩʪʠʮʠʜʽʚ ʥʘ ʥʽʡ ʟʘʙʦʨʦʥʝʥʦ. ʋ ʨʝʛʽʦʥʘʭ, ʜʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʽʤʽʯʥʠʭ 

ʟʘʩʦʙʽʚ ʙʦʨʦʪʴʙʠ ʟ ʥʝʙʘʞʘʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʥʝ ʟʘʙʦʨʦʥʝʥʝ, ʟʘ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʤʦʞʥʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʝʧʘʨʘʪʽʚ 

ʩʠʩʪʝʤʥʦʾ ʜʽʾ ʥʘ ʦʩʥʦʚʽ ʛʣʽʬʦʩʘʪʫ (ʨʘʫʥʜʘʧ, ʫʨʘʛʘʥ, ʚʫʣʢʘʥ ʪʘ ʽʥʰʽ). 

ɼʦʟʠ ʾʭ ʚʥʝʩʝʥʥʷ ʩʪʘʥʦʚʣʷʪʴ ʚ ʤʝʞʘʭ 4ï8 ʣʽʪʨʽʚ ʥʘ 1 ʛʘ. ʇʨʝʧʘʨʘʪʠ ʫ 

ʚʠʛʣʷʜʽ ʚʦʜʥʠʭ ʨʦʟʯʠʥʽʚ ʚʥʦʩʷʪʴʩʷ ʥʘ ʣʠʩʪʢʠ ʽ ʧʘʛʦʥʠ ʚʝʛʝʪʫʶʯʠʭ 

ʨʦʩʣʠʥ. ʇʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ ʥʝ ʜʦʧʫʩʢʘʪʠ ʧʦʧʘʜʘʥʥʷ ʛʝʨʙʽʮʠʜʫ ʥʘ 

ʨʦʩʣʠʥʠ ʚʠʨʦʱʫʚʘʥʦʾ ʢʫʣʴʪʫʨʠ. 

ʃʽʩʽʚʥʠʯʠʡ ʜʦʛʣʷʜ ʫ ʧʣʘʥʪʘʮʽʷʭ ʤʘʻ ʟʘ ʤʝʪʫ ʚʠʜʘʣʝʥʥʷ ʟ 

ʥʘʩʘʜʞʝʥʥʷ ʭʚʦʨʠʭʪʘ ʚʽʜʩʪʘʣʠʭ ʫ ʨʦʩʪʽ ʝʢʟʝʤʧʣʷʨʽʚ ʜʣʷʟʘʙʝʟʧʝʯʝʥʥʷ 

ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʟʜʦʨʦʚʦʾ ʯʘʩʪʠʥʠ ʥʘʩʘʜʞʝʥʥʷ. ʋ 
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ʢʦʨʦʪʢʦʨʦʪʘʮʽʡʥʠʭ ʧʣʘʥʪʘʮʽʷʭ ʪʦʧʦʣʽ ʜʦʛʣʷʜʦʚʽ ʨʫʙʘʥʥʷ ʥʝ 

ʧʨʦʚʦʜʷʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʧʦʰʢʦʜʞʝʥʽ ʽ ʟʘʨʘʞʝʥʽ ʰʢʽʜʥʠʢʘʤʠ ʽ 

ʭʚʦʨʦʙʘʤʠ ʨʦʩʣʠʥʠ ʩʠʩʪʝʤʘʪʠʯʥʦ ʚʠʜʘʣʷʶʪʴʩʷ ʟ ʥʘʩʘʜʞʝʥʥʷ 

ʦʜʥʦʯʘʩʥʦ ʟ ʧʨʦʚʝʜʝʥʥʷʤ ʟʘʛʦʪʽʚʣʽ ʙʽʦʤʘʩʠ [59]. 

ɿʘ ʢʫʣʴʪʠʚʫʚʘʥʥʷ ʧʣʘʥʪʘʮʽʡ ʟ ʪʨʠʚʘʣʦʶ ʨʦʪʘʮʽʻʶ, ʜʣʷ ʟʘʭʠʩʪʫ 

ʚʽʜ ʙʫʨôʷʥʽʚ ʽ ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʦʩʪʫ, ʚ ʰʠʨʦʢʠʭ ʤʽʞʨʷʜʜʷʭ 

(3ï10 ʤ) ʫ ʧʝʨʰʽ ʨʦʢʠ ʚʠʨʦʱʫʶʪʴ ʧʨʦʩʘʧʥʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ 

ʢʫʣʴʪʫʨʠ ʘʙʦ ʪʽʥʝʚʠʪʨʠʚʘʣʽ ʜʝʨʝʚʘ ʯʠ ʢʫʱʽ, ʱʦ ʦʩʦʙʣʠʚʦ ʯʘʩʪʦ 

ʧʨʘʢʪʠʢʫʻʪʴʩʷ ʫ ʢʨʘʾʥʘʭ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ [55, 66]. 

ɿʘʛʦʪʽʚʣʶ ʚʠʨʦʱʝʥʦʾ ʩʠʨʦʚʠʥʠ ʧʨʦʚʦʜʷʪʴ ʫ ʧʝʨʽʦʜ ʟʠʤʦʚʦʛʦ 

ʩʧʦʢʦʶ. ʉʝʨʝʜʥʽ ʽ ʛʨʫʙʽ ʩʦʨʪʠʤʝʥʪʠ ʟʘʛʦʪʦʚʣʷʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʙʝʥʟʦʧʠʣ ʘʙʦ ʩʧʝʮʽʘʣʴʥʠʭ ʟʚʘʣʶʚʘʣʴʥʠʭ ʤʘʰʠʥ. ɼʨʽʙʥʽ ʩʦʨʪʠʤʝʥʪʠ 

ʟʨʽʟʘʶʪʴ ʚʨʫʯʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʠʭ ʥʦʞʽʚ, ʩʝʢʘʪʦʨʽʚ ʘʙʦ 

ʤʦʪʦʢʫʱʦʨʽʟʽʚ [55]. ʋ ɿʘʭʽʜʥʽʡ ɭʚʨʦʧʽ ʩʪʚʦʨʝʥʽ ʩʧʝʮʽʘʣʴʥʽ ʢʦʤʙʘʡʥʠ, 

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʟʨʽʟʫʚʘʥʥʷ ʽ ʧʝʨʝʨʦʙʢʠ ʜʝʨʝʚʥʦʾ ʤʘʩʠ ʥʘ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʚʝʨʙʦʚʠʭ ʪʘ ʪʦʧʦʣʝʚʠʭ ʧʣʘʥʪʘʮʽʷʭ. 

ʑʦʨʽʯʥʝ ʟʨʽʟʘʥʥʷ ʥʘʜʟʝʤʥʦʾ ʯʘʩʪʠʥʠ ʧʣʘʥʪʘʮʽʡ ʥʘʡʯʘʩʪʽʰʝ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʤʘʪʦʯʥʠʭ ʧʣʘʥʪʘʮʽʷʭ. ʎʠʢʣ ʨʫʙʘʥʥʷ ʤʽʥʽ-

ʨʦʪʘʮʽʡʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʡ ʪʦʧʦʣʴ ʥʘ ʝʥʝʨʛʝʪʠʯʥʫ ʤʘʩʫ 

ʩʪʘʥʦʚʠʪʴ 2ï5 ʨʦʢʽʚ, ʘ ʧʣʘʥʪʘʮʽʡ ʟ ʪʨʠʚʘʣʠʤ ʧʝʨʽʦʜʦʤ ʨʦʪʘʮʽʾ ī 10ï25 

ʨʦʢʽʚ. 

ɿ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʥʘ ʟʨʫʙʘʭ ʪʘʢʠʭ ʧʣʘʥʪʘʮʽʡ ʜʦʮʽʣʴʥʦ 

ʬʦʨʤʫʚʘʪʠ ʱʝ ʦʜʥʫ-ʜʚʽ ʛʝʥʝʨʘʮʽʾ [63]. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʫʤʦʚʘʭ 

ʅʠʞʥʴʦʜʥʽʧʨʦʚôʷ, ʧʽʩʣʷ ʟʨʽʟʘʥʥʷ 10-ʨʽʯʥʦʾ ʧʣʘʥʪʘʮʽʾ ʪʦʧʦʣʽ 

ʊʦʨʦʧʦʛʨʠʮʴʢʦʛʦ [48], ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʾ ʜʨʫʛʦʾ 

ʛʝʥʝʨʘʮʽʾ ʧʣʘʥʪʘʮʽʾ ʜʦʮʽʣʴʥʦ ʟʘʣʠʰʘʪʠ ʧʦ 2ï5 ʧʦʨʦʩʣʝʚʠʭ ʧʘʛʦʥʽʚ ʥʘ 

ʦʜʠʥ ʧʝʥʴ. ʇʨʠ ʮʴʦʤʫ, ʫ ʚʽʮʽ 13ï17 ʨʦʢʽʚ ʪʘʢʽ ʥʘʩʘʜʞʝʥʥʷ ʤʘʶʪʴ 

ʟʘʧʘʩ ʩʪʦʚʙʫʨʦʚʦʾ ʜʝʨʝʚʠʥʠ ʥʘ ʨʽʚʥʽ 440ï670 ʤ
3
/ʛʘ, ʱʦ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 

160 ʜʦ 245 ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʾ ʙʽʦʤʘʩʠ. 
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ʈʆɿɼɯʃ 3. 

ʊɽʍʅʆʃʆɻɯʗ ɺʀʈʆʑʋɺɸʅʅʗ ʄɯʉʂɸʅʊʋʉʋ 

ɻɯɻɸʅʊʉʔʂʆɻʆ 

(ɻʫʤʝʥʪʠʢ ʄ.ʗ. ʢ.ʩ.-ʛ ʥʘʫʢ, ʩ.ʥ.ʩ., ʂʚʘʢ ɺ.ʄ. ʢ.ʩ.-ʛ ʥʘʫʢ, 

ʂʘʪʝʣʝʚʩʴʢʠʡ ɺ.ʄ. ʤ.ʥ.ʩ.) 

ʄʽʩʢʘʥʪʫʩ ʛʽʛʘʥʪʩʴʢʠʡ ʻ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ 

ʙʘʛʘʪʦʨʽʯʥʠʭ ʢʫʣʴʪʫʨ, ʱʦ ʚʠʨʦʱʫʻʪʴʩʷ ʚ ʋʢʨʘʾʥʽ ʪʘ ʩʚʽʪʽ [4, 5, 10]. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʧʣʘʥʪʘʮʽʡ (ʚʠʨʦʱʫʚʘʥʥʷ ʥʘ 

ʦʜʥʦʤʫ ʧʦʣʽ ʜʦ 25 ʨʦʢʽʚ ʟ ʚʨʦʞʘʡʥʽʩʪʶ ʩʫʭʦʾ ʙʽʦʤʘʩʠ ʧʦʥʘʜ 20 ʪ/ʛʘ) 

ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʩʚʦʻʯʘʩʥʝ ʪʘ ʷʢʽʩʥʝ ʚʠʢʦʥʘʥʥʷ ʫʩʽʭ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʧʦʯʠʥʘʶʯʠ ʟ ʚʠʙʦʨʫ ʤʽʩʮʷ ʧʽʜ ʧʣʘʥʪʘʮʽʶ ʽ 

ʟʘʢʽʥʯʫʶʯʠ ʟʙʠʨʘʥʥʷʤ ʙʽʦʤʘʩʠ. ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʥʝʦʙʭʽʜʥʦ ʧʨʠʜʽʣʷʪʠ 

ʚʠʙʦʨʫ ʜʽʣʷʥʢʠ, ʷʢʦʩʪʽ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘ ʜʦʛʣʷʜʫʚ ʧʝʨʰʠʡ ʨʽʢ 

ʚʝʛʝʪʘʮʽʾ ʨʦʩʣʠʥ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ, ʪʦʤʫ ʱʦ ʚʽʜ ʮʴʦʛʦ ʟʘʣʝʞʠʪʴ 

ʢʽʣʴʢʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʙʽʦʤʘʩʠ ʫ ʥʘʩʪʫʧʥʽ ʨʦʢʠ ʚʠʨʦʱʫʚʘʥʥʷ. 

 

3.1. ɺʠʙʽʨ ʤʽʩʮʷ ʧʽʜ ʧʣʘʥʪʘʮʽʶ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ 

 

ʑʦʨʽʯʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʽ ˇʨʫʥʪʦʚʦʾ ʚʦʜʠ ʩʠʣʴʥʦ ʚʧʣʠʚʘʪʠʤʝ ʥʘ 

ʚʨʦʞʘʡʥʽʩʪʴ ʙʽʦʤʘʩʠ ʤʽʩʢʘʥʪʫʩʫ. ɺ ʧʨʦʮʝʩʽ ʚʝʛʝʪʘʮʽʾ ʨʦʩʣʠʥʠ 

ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʝʫʩʫ ʧʦʪʨʝʙʫʶʪʴ ʙʣʠʟʴʢʦ 700 ʤʤ ʦʧʘʜʽʚ. ʁʦʛʦ 

ʧʦʪʨʝʙʘ ʫ ʚʦʜʽ ʥʘʙʘʛʘʪʦ ʚʠʱʘ, ʥʽʞ ʥʘʷʚʥʽ ʦʙʩʷʛʠ ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ 

ʦʧʘʜʽʚ ʚ ʋʢʨʘʾʥʽ. ʊʘʢʽ ʚʝʣʠʢʽ ʧʦʪʨʝʙʠ ʫ ʚʦʜʽ, ʧʦʧʨʠ ʥʝʟʥʘʯʥʝ 

ʚʞʠʚʘʥʥʷ ʾʾ ʥʘ ʧʨʦʜʫʢʫʚʘʥʥʷ 1 ʢʛ ʩʫʭʦʾ ʤʘʩʠ (ʙʣʠʟʴʢʦ 250 ʣ), 

ʩʧʨʠʯʠʥʝʥʽ ʚʝʣʠʢʠʤ ʫʨʦʞʘʻʤ ʙʽʦʤʘʩʠ ʟ ʦʜʠʥʠʮʽ ʧʣʦʱʽ. 

ʄʽʩʢʘʥʪʫʩ ʚʦʣʦʜʽʻ ʭʦʨʦʰʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʥʠʭ 

ʨʝʩʫʨʩʽʚ, ʷʢʱʦ ʾʭ ʨʦʟʛʣʷʜʘʪʠ, ʚʠʭʦʜʷʯʠ ʟ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ, ʥʝʦʙʭʽʜʥʦʾ ʟ 

ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʦʜʠʥʠʮʶ ʙʽʦʤʘʩʠ. ʂʦʨʽʥʥʷ ʤʦʞʝ ʧʨʦʥʠʢʘʪʠ ʥʘ ʛʣʠʙʠʥʫ 

ʜʦ 2 ʤ ʽ ʧʽʜʪʷʛʫʚʘʪʠ ʚʦʜʫ [11]. 

ɿʘʚʜʷʢʠ ʙʽʦʣʦʛʽʯʥʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ ʨʦʩʣʠʥ ʤʽʩʢʘʥʪʫʩʫ ʾʭ 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʩʘʜʞʫʚʘʪʠ ʥʘ ʤʘʨʛʽʥʘʣʴʥʠʭ ʟʝʤʣʷʭ. ʄʽʩʢʘʥʪʫʩ 

ʛʽʛʘʥʪʩʴʢʠʡ ʜʦʙʨʝ ʘʜʘʧʪʦʚʘʥʠʡ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ, 
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ʟʦʢʨʝʤʘ ʜʦ ˇʨʫʥʪʽʚ ʟ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʩʦʣʝʡ, ʧʨʠ 

ʮʴʦʤʫʦʧʪʠʤʘʣʴʥʘ ʢʠʩʣʦʪʥʽʩʪʴ ˇʨʫʥʪʫ ʧʦʚʠʥʥʘ ʩʪʘʥʦʚʠʪʠ ʨʅ ï 

6,5é7,5.ʅʘ ˇʨʫʥʪʘʭ ʟ ʚʽʜʨʝʛʫʣʴʦʚʘʥʠʤ ʚʦʜʥʠʤ ʨʝʞʠʤʦʤ ʽ 

ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʛʫʤʫʩʫ ʚʨʦʞʘʡʥʽʩʪʴ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ 

ʧʽʜʚʠʱʫʻʪʴʩʷ ʥʘ 20é30% [7, 9]. 

ʋ ɺʠʤʦʛʘʭ ʉʪʘʣʦʩʪʽ, ʷʢʽ ʚʠʟʥʘʯʝʥʽ ɼʠʨʝʢʪʠʚʦʶ ɭʉ ʧʨʦ 

ʚʽʜʥʦʚʣʶʚʘʣʴʥʫ ʝʥʝʨʛʽʶ, ʟʘʟʥʘʯʝʥʦ, ʱʦ ʧʦʣʽʪʠʢʘ ʫ ʩʬʝʨʽ ʙʽʦʧʘʣʠʚʘ ʥʝ 

ʧʦʚʠʥʥʘ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʥʘʷʚʥʽʩʪʴ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ ʽ 

ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʤʽʩʮʝʚʦʩʪʽ [14]. ʊʦʤʫ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʮʠʭ ʚʠʤʦʛ, 

ʩʠʨʦʚʠʥʘ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʧʘʣʠʚʘ ʥʝ ʤʦʞʝ ʚʠʨʦʱʫʚʘʪʠʩʷ ʥʘ 

ʟʝʤʣʷʭ ʟ ʪʘʢʠʤ ʩʪʘʪʫʩʦʤ: 

¶ ʟʝʤʣʽ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ (ʣʽʩ ʪʘ ʣʽʩʠʩʪʽ 

ʪʝʨʠʪʦʨʽʾ, ʟʘʧʦʚʽʜʥʽ ʟʦʥʠ, ʙʽʦʨʽʟʥʦʤʘʥʽʪʥʽ ʣʫʢʠ), 

¶ ʟʝʤʣʽ ʟ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ ʢʘʨʙʦʥʫ (ʚʦʜʦ-ʙʦʣʦʪʷʥʽ ʫʛʽʜʜʷ, 

ʣʽʩʠ ʟ ʚʠʟʥʘʯʝʥʠʤ ʨʽʚʥʝʤ ʧʦʢʨʦʚʫ), 

¶ ʪʦʨʬʦʚʠʱʘ. 

 

3.2. ʆʩʥʦʚʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ 

 

ɼʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ 

ʧʦʪʨʽʙʥʦ ʩʧʨʷʤʦʚʫʚʘʪʠ ʥʘ ʩʪʚʦʨʝʥʥʷ ʪʘʢʠʭ ʫʤʦʚ, ʷʢʽ ʙ ʟʘʙʝʟʧʝʯʠʣʠ 

ʧʦʚʥʽ ʜʨʫʞʥʽ ʩʭʦʜʠ, ʜʦʙʨʠʡ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ ʚʧʨʦʜʦʚʞ ʫʩʴʦʛʦ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ. 

ʆʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʻ ʟʤʽʥʘ ʙʫʜʦʚʠ ʽ 

ʩʪʨʫʢʪʫʨʠ ʩʪʘʥʫ ˇʨʫʥʪʫ ʟ ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʥʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʦʛʦ 

ʚʦʜʥʦ-ʧʦʚʽʪʨʷʥʦʛʦ, ʪʝʧʣʦʚʦʛʦ ʽ ʧʦʞʠʚʥʦʛʦ ʨʝʞʠʤʽʚ ˇʨʫʥʪʫ ʚʧʨʦʜʦʚʞ 

ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʨʦʩʪʫ ʨʦʩʣʠʥ. ʂʨʽʤ ʧʦʢʨʘʱʝʥʥʷ ʢʨʫʛʦʦʙʽʛʫ ʧʦʞʠʚʥʠʭ 

ʨʝʯʦʚʠʥ, ʬʽʟʠʯʥʠʭ, ʭʽʤʽʯʥʠʭ ʽ ʙʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʷʢʽʩʥʠʡ 

ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʩʧʨʠʷʻ ʢʦʥʪʨʦʣʶ ʯʠʩʝʣʴʥʦʩʪʽ ʙʫʨôʷʥʽʚ, ʰʢʽʜʥʠʢʽʚ ʽ 

ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ. ʇʽʜ ʯʘʩ ʟʘʛʦʨʪʘʥʥʷ ʜʦʙʨʠʚ 

ʽ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ ʫ ˇʨʫʥʪ ʩʪʚʦʨʶʶʪʴʩʷ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ 

ʷʢʩ̔ʥʦʛʦ ʩʘʜʽʥʥʷ, ʦʜʝʨʞʘʥʥʷ ʧʦʚʥʠʭ ʽ ʜʨʫʞʥʽʭ ʩʭʦʜʽʚ, ʽ ʪʘʢʠʤ ʯʠʥʦʤ ï 

ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʩʽʭ ʽʥʰʠʭ ʘʛʨʦʪʝʭʥʽʯʥʠʭ, ʭʽʤʽʯʥʠʭ, 
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ʙʽʦʣʦʛʽʯʥʠʭ ʟʘʭʦʜʽʚ, ʷʢʽ ʧʨʦʚʦʜʷʪʴʩʷ ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ 

ʫʨʦʞʘʡʥʦʩʪʽ ʙʽʦʤʘʩʠ. 

ɼʣʷ ʽʥʪʝʥʩʠʚʥʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ʚʦʣʦʛʠ ʪʘ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʘ 

ʪʘʢʦʞ ʝʬʝʢʪʠʚʥʦʛʦ ʢʦʥʪʨʦʣʶʚʘʥʥʷ ʟʘʙʫʨ'ʷʥʝʥʦʩʪʽ, ʩʠʩʪʝʤʘ ʦʩʥʦʚʥʦʛʦ 

ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʧʝʨʝʜʙʘʯʘʻ ʜʠʩʢʦʚʝ ʣʫʱʝʥʥʷ ʟ ʥʘʩʪʫʧʥʦʶ ʛʣʠʙʦʢʦʶ 

ʦʨʘʥʢʦʶ ʪʘ ʢʫʣʴʪʠʚʘʮʽ̒ʁ  [1]. 

ɼʠʩʢʫʚʘʥʥʷ ʚʠʜʽʣʝʥʠʭ ʧʽʜ ʥʘʩʘʜʞʝʥʥʷ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ 

ʧʣʦʱ ʧʨʦʚʦʜʷʪʴ ʙʦʨʦʥʘʤʠ ʘʙʦ ʣʫʱʠʣʴʥʠʢʘʤʠ (ʪʘʙʣ. 5). ʇʣʦʱʽ, ʷʢʽ 

ʪʨʠʚʘʣʠʡ ʯʘʩ ʥʝ ʙʫʣʠ ʟʘʜʽʷʥʽ ʫ ʚʠʨʦʱʫʚʘʥʥʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʢʫʣʴʪʫʨ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʦʙʨʦʙʣʷʪʠ ʚʘʞʢʠʤʠ ʜʠʩʢʦʚʠʤʠ ʙʦʨʦʥʘʤʠ ʪʠʧʫ 

ɹɼɺʇ-7,2 ʥʘ ʛʣʠʙʠʥʫ 10é12 ʩʤ. ɿʘ ʚʠʨʦʱʫʚʘʥʥʷ ʤʽʩʢʘʥʪʫʩʫ 

ʛʽʛʘʥʪʩʴʢʦʛʦ (ʤʘʪʦʯʥʦʛʦ ʨʦʟʩʘʜʥʠʢʘ) ʥʘ ʦʢʫʣʴʪʫʨʝʥʠʭ ʧʣʦʱʘʭ, ʧʽʩʣʷ 

ʟʙʠʨʘʥʥʷ ʧʦʧʝʨʝʜʥʠʢʘ ʩʣʽʜ ʧʨʦʚʝʩʪʠ ʣʫʱʝʥʥʷ ʩʪʝʨʥʽ ʜʠʩʢʦʚʠʤʠ 

ʣʫʱʠʣʴʥʠʢʘʤʠ ʪʠʧʫ ʃɼɻ-10 ʥʘ ʛʣʠʙʠʥʫ 8é10 ʩʤ ʫ ʜʚʘ ʩʣʽʜʠ 

ʧʝʨʝʭʨʝʩʥʠʤ ʩʧʦʩʦʙʦʤ ʟ ʢʫʪʦʤ ʘʪʘʢʠ ʜʠʩʢʽʚ 30é35Á. ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ 

ʘʛʨʝʛʘʪʫ 8é12 ʢʤ/ʛʦʜ. ɼʣʷ ʟʥʠʱʝʥʥʷ ʙʘʛʘʪʦʨʽʯʥʠʭ 

ʢʦʨʝʥʝʧʘʨʦʩʪʢʦʚʠʭ ʙʫʨôʷʥʽʚ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʘ 10é14 ʜʥʽʚ ʧʝʨʝʜ 

ʣʫʱʝʥʥʷʤ ʚʥʝʩʪʠ ʛʝʨʙʽʮʠʜ ʩʫʮʽʣʴʥʦʾ ʜʽʾ. 

ɻʣʠʙʦʢʫ ʟʷʙʣʝʚʫ ʦʨʘʥʢʫ ʧʨʦʚʦʜʷʪʴ ʯʝʨʝʟ 10é15 ʜʥʽʚ ʧʽʩʣʷ 

ʣʫɦ ʝʥʥʷ ʦʙʦʨʦʪʥʠʤʠ ʧʣʫʛʘʤʠ ʥʘ ʛʣʠʙʠʥʫ 28é30 ʩʤ. ʐʚʠʜʢʽʩʪʴ 

ʘʛʨʝʛʘʪʫ ʥʘ ʦʨʘʥʮʽ ï 5é6 ʢʤ/ʛʦʜ. 

ʅʘ ʩʭʠʣʦʚʠʭ ʧʣʦʱʘʭ, ʱʦ ʧʽʜʜʘʶʪʴʩʷ ʚʽʪʨʦʚʽʡ ʪʘ ʚʦʜʥʽʡ ʝʨʦʟʽʾ, 

ʛʦʣʦʚʥʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʻ ʟʙʝʨʝʞʝʥʥʷ 

ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ (ʙʝʟʧʦʣʠʮʝʚʠʡ ʦʙʨʦʙʽʪʦʢ) ʘʙʦ ʙʨʠʣʠʩʪʦʾ ʧʦʚʝʨʭʥʽ 

ʧʦʣʷ. ʇʨʠ ʮʴʦʤʫ ʦʨʘʥʢʫ (ʢʦʥʪʫʨʥʫ) ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʫʧʦʧʝʨʝʢ ʩʭʠʣʫ, ʘ 

ʟʘʤʽʩʪʴ ʨʽʟʥʦʛʣʠʙʠʥʥʦʛʦ ʧʦʣʠʮʝʚʦʛʦ ʘʙʦ ʦʜʥʦʛʣʠʙʠʥʥʦʛʦ 

ʙʝʟʧʦʣʠʮʝʚʦʛʦ ʨʦʟʧʫʰʫʚʘʥʥʷ ˇʨʫʥʪʫ ʦʩʥʦʚʥʠʡ ʡʦʛʦ ʦʙʨʦʙʽʪʦʢ 

ʧʨʦʚʦʜʠʪʴʩʷ ʢʦʤʙʽʥʦʚʘʥʠʤʠ ʟʥʘʨʷʜʜʷʤʠ, ʷʢʽ ʧʦʻʜʥʫʶʪʴ ʨʦʙʦʯʽ 

ʦʨʛʘʥʠ ʧʣʦʩʢʦʨʽʟʥʦʛʦ ʪʘ ʯʠʟʝʣʴʥʦʛʦ ʪʠʧʫ. 

ɼʣʷ ʚʠʨʽʚʥʶʚʘʥʥʷ ʧʦʚʝʨʭʥʽ ʧʦʣʷ, ʟʥʠʱʝʥʥʷ ʩʭʦʜʽʚ ʙʫʨôʷʥʽʚ ʪʘ 

ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ ʥʘʢʦʧʠʯʝʥʥʷ ʚʦʣʦʛʠ ʫ ˇʨʫʥʪʽ ʚ 

ʦʩʥ̔ʥʴʦ-ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ, ʯʝʨʝʟ 10-15 ʜʥʽʚ ʧʽʩʣʷ ʦʨʘʥʢʠ ʥʝʦʙʭʽʜʥʦ 

ʧʨʦʚʝʩʪʠ ʩʫʮʽʣʴʥʫ ʢʫʣʴʪʠʚʘʮʽʶ ʥʘ ʛʣʠʙʠʥʫ 5é7 ʩʤ [1]. 
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ʊʘʙʣʠʮʷ 5 

ɸʛʨʝʛʘʪʠ ʜʣʷ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʧʽʜ  

ʤʽʩʢʘʥʪʫʩ ʛʽʛʘʥʪʩʴʢʠʡ 

ʅʘʟʚʘ ʄʘʨʢʘ 

ɸʛʨʝʛʘʪʫʶʪʴʩʷ ʟ 

ʪʨʘʢʪʦʨʘʤʠ 

ʪʷʛʦʚʦʛʦ 

ʟʫʩʠʣʣʷ 14-

20 ʢʅ 

ʐʠʨʠʥʘ 

ʟʘʭʚʘʪʫ, ʤ 

ʇʨʦʜʫʢʪʠʚ-ʥʽʩʪʴ, 

ʛʘ/ʛʦʜ. 

ʃʫʱʠʣʴʥʠʢ ʜʠʩʢʦʚʠʡ ʃɼɻ-10 10 10,0 

ɹʦʨʦʥʘ ʜʠʩʢʦʚʘ ʚʘʞʢʘ ɹɼɺʇ-7,2 7,0 5,6 

ʇʣʫʛʠ ʦʙʦʨʦʪʥʽ ʇʆ-3-40 1,05 0,8 

ʇʇʆ-4-40 1,4 1,0 

ʇʆʅ-5-40 1,75 1,2 

ʏʠʟʝʣʴʥʽ ʧʣʫʛʠ ʇʅ-4-35ʇ 1,4 0,8 

ʇʏʅ-4,0 4,0 2,2 

ʂʫʣʴʪʠʚʘʪʦʨʠ ʂʇʉ-4 4,0 4,4 
 

3.3. ʈʘʥʥʴʦʚʝʩʥʷʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ 
 

ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʨʘʥʥʴʦʚʝʩʥʷʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʻ 

ʟʙʝʨʝʞʝʥʥʷ ˇʨʫʥʪʦʚʦʾ ʚʦʣʦʛʠ, ʥʘʢʦʧʠʯʝʥʦʾ ʟʘ ʦʩʽʥʥʴʦ-ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ 

ʪʘ ʯʘʩʪʢʦʚʝ ʚʠʨʽʚʥʶʚʘʥʥʷ ʧʦʚʝʨʭʥʽ ʧʦʣʷ. ɼʣʷ ʮʴʦʛʦ ʟʘ ʥʘʩʪʘʥʥʷ 

ʬʽʟʠʯʥʦʾ ʩʪʠʛʣʦʩʪʽ ˇʨʫʥʪʫ ʧʨʦʚʦʜʷʪʴ ʨʘʥʥʴʦʚʝʩʥʷʥʠʡ ʦʙʨʦʙʽʪʦʢ ʥʘ 

ʛʣʠʙʠʥʫ ʜʦ 4 ʩʤ ʚʧʦʧʝʨʝʢ ʘʙʦ ʧʽʜ ʢʫʪʦʤ ʜʦ ʥʘʧʨʷʤʢʫ ʦʨʘʥʢʠ. ɺ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ˇʨʫʥʪʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚʘʞʢʽ, ʩʝʨʝʜʥʽ ʘʙʦ ʧʨʫʞʠʥʥʽ 

ʙʦʨʦʥʠ (ʪʘʙʣ. 6). ɼʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʰʠʨʦʢʦʟʘʭʚʘʪʥʽ ʘʛʨʝʛʘʪʠ. 

ʊʘʙʣʠʮʷ 6 

ɸʛʨʝʛʘʪʠ ʜʣʷ ʨʘʥʥʴʦʚʝʩʥʷʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʧʽʜ 

ʤʽʩʢʘʥʪʫʩ ʛʽʛʘʥʪʩʴʢʠʡ 

ʅʘʟʚʘ ʄʘʨʢʘ 

ɸʛʨʝʛʘʪʫʶʪʩɹʷ ʟ 

ʪʨʘʢʪʦʨʘʤʠ 

ʪʷʛʦʚʦʛʦ ʟʫʩʠʣʣʷ 

14-20 ʢʅ 

ʐʠʨʠʥʘ 

ʟʘʭʚʘʪʫ, ʤ 

ʇʨʦʜʫʢʪʠʚ-

ʥʽʩʪʴ, ʛʘ/ʛʦʜ. 

ʙʦʨʦʥʠ 

ʧʨʫʞʠʥʥʽ  

ɹʇ-12 

çʄʝʪʝʣʠʢè 
12 7,2 

ɿɹʈ-24-02ʄ 

çɿʝʙʨʘè 
24 14,4 

ɿʇɻ-12 12 7,2 

ɿʇɻ-24 24 14,4 

ʩʝʨʝʜʥʽ ʟʫʙʦʚʽ 

ʙʦʨʦʥʠ 
ʉʇ-11ʋ+ ɹɿʉʉ-

1,0 

18 
10,8 

 

ʣʝʛʢʽ ʧʦʩʽʚʥʽ 

ʟʫʙʦʚʽ ʙʦʨʦʥʠ 
ɿɹʇ-0,6ɸ 18 10,8 

ʨʘʡʙʦʨʽʥʢʠ ɿʆʈ-0,7 18 10,8 
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3.4. ʇʝʨʝʜʩʘʜʠʣʴʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ 
 

ʇʝʨʝʜʩʘʜʠʣʴʥʫ ʢʫʣʴʪʠʚʘʮʽʶ ʧʨʦʚʦʜʷʪʴ ʟ ʤʝʪʦʶ ʟʥʠʱʝʥʥʷ 

ʙʫʨ'ʥ̫ʽʚ ʽ ʩʪʚʦʨʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ˇʨʫʥʪʫ ʩʧʨʠʷʪʣʠʚʦʾ ʜʣʷ ʧʨʦʨʦʩʪʘʥʥʷ 

ʚʠʩʘʜʞʝʥʠʭ ʨʠʟʦʤʽʚ. 

ʂʫʣʴʪʠʚʘʮʽʶ ʧʨʦʚʦʜʷʪʴ ʥʝ ʨʘʥʽʰʝ ʥʽʞ ʟʘ ʜʦʙʫ ʧʝʨʝʜ ʩʘʜʽʥʥʷʤ. 

ʆʩʢʽʣʴʢʠ ʨʠʟʦʤʠ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ ʚʠʩʘʜʞʫʶʪʴʩʷ ʥʘ ʛʣʠʙʠʥʫ 

8é10 ʩʤ, ʧʝʨʝʜʩʘʜʠʣʴʥʫ ʢʫʣʴʪʠʚʘʮʽʶ ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʫ ʜʚʘ ʩʣʽʜʠ ʚ 

ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʘʭ ʜʦ ʦʨʘʥʢʠ, ʥʘ ʪʘʢʫ ʞ ʛʣʠʙʠʥʫ ʢʦʤʙʽʥʦʚʘʥʠʤʠ 

ʘʛʨʝʛʘʪʘʤʠ ʪʠʧʫ ʂʅ-4,2 (ʪʘʙʣ. 7, ʨʠʩ. 9). 

 

ʈʠʩ. 9. ʇʝʨʝʜʩʘʜʠʣʴʥʘ ʢʫʣʴʪʠʚʘʮʽʷ ʤʘʰʠʥʦʶ ʂʅ-4,2 ʥʘ 

ʜʦʩʣʽʜʥʦʤʫ ʧʦʣʽ ɯɹʂʽʎɹ (ʩ. ʂʩʘʚʝʨʽʚʢʘ ʜʨʫʛʘ,  

ɺʘʩʠʣʴʢʽʚʩʴʢʠʡ ʨ-ʥ) 2016 ʨ 

 

ʌʨʘʢʮʽʡʥʠʡ ʩʢʣʘʜ ʦʙʨʦʙʣʝʥʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ ʤʘʻ ʙʫʪʠ ʪʘʢʠʤ, 

ʱʦʙ ʤʘʩʦʚʘ ʯʘʩʪʢʘ ʛʨʫʜʦʯʦʢ ʨʦʟʤʽʨʦʤ 0,01é10 ʤʤ ʩʪʘʥʦʚʠʣʘ ʥʝ 

ʤʝʥʰʝ 60%, 10é20 ʤʤ ï ʙʣʠʟʴʢʦ 35 %, ʙʽʣʴʰʝ 20 ʤʤ ï ʤʝʥʰʝ 5 %. 

ʅʘ̫ʚʥʽʩʪʴ ʪʘʢʦʛʦ ʬʨʘʢʮʽʡʥʦʛʦ ʩʢʣʘʜʫ ˇʨʫʥʪʫ ʟʘʧʦʙʽʛʘʻ 

ʥʝʧʨʦʜʫʢʪʠʚʥʠʤ ʚʪʨʘʪʘʤ ˇʨʫʥʪʦʚʦʾ ʚʦʣʦʛʠ ʚʥʘʩʣʽʜʦʢ ʾʾ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ, ʧʦʢʨʘʱʫʻ ʘʝʨʘʮʽʶ ˇʨʫʥʪʫ. ʊʚʝʨʜʽʩʪʴ ˇʨʫʥʪʫ ʚ 

ʨʦʟʧʫʰʝʥʦʤʫ ʰʘʨʽ ʤʘʻ ʙʫʪʠ ʚ ʤʝʞʘʭ 0,3é0,5 ʄʇʘ [8]. 
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ʊʘʙʣʠʮʷ 7 

ɸʛʨʝʛʘʪʠ ʜʣʷ ʧʝʨʝʜʩʘʜʠʣʴʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʧʽʜ ʤʽʩʢʘʥʪʫʩ 

ʛʽʛʘʥʪʩʴʢʠʡ 

ʅʘʟʚʘ ʄʘʨʢʘ 

ɸʛʨʝʛʘʪʫʶʪʴʩʷ ʟ 

ʪʨʘʢʪʦʨʘʤʠ 

ʪ̫ʛʦʚʦʛʦ ʟʫʩʠʣʣʷ 

ʐʠʨʠʥʘ 

ʟʘʭʚʘʪʫ, ʤ 

ʇʨʦʜʫʢʪʠʚ-

ʥʽʩʪʴ, ʛʘ/ʛʦʜ. 

ʂʫʣʴʪʠʚʘʪʦʨʠ 

ɸʈɺ-5,4-0,1 

14-20 ʢʅ 

5,4 6,0 

ʂʅ-4,2 4,2 4,6 

ʂʇʉ-4 4,0 4,0 

ʂ-11 çʂʨʘʩʥʷʥʢʘè 

30-50 ʢʅ 

11 11 

Alligator çʈʦʧʘ 

ʋʢʨʘʾʥʘè 
9 9 

 

 

 

3.5. ʉʘʜʽʥʥʷ ʨʠʟʦʤʽʚ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ 

 

ʄʽʩʢʘʥʪʫʩ ʛʽʛʘʥʪʩʴʢʠʡ ʨʦʟʤʥʦʞʫʶʪʴ ʚʝʛʝʪʘʪʠʚʥʦ ʧʦʜʽʣʦʤ 

ʢʦʨʝʥʝʚʠʱ (ʨʠʟʦʤʽʚ) (ʨʠʩ. 10), ʷʢʽ ʚʠʩʘʜʞʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʘʜʠʣʴʥʦʾ ʤʘʰʠʥʠ ʘʙʦ ʚʨʫʯʥʫ. 

ʉʝʨʝʜ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʽ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʘʭʦʜʽʚ ʧʽʜ 

ʯʘʩ ʚʠʨʦʱʫʚʘʥʥʷ ʤʽʩʢʘʥʪʫʩʫ ʥʘʡʚʘʞʣʠʚʽʰʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ 

ʧʝʨʝʜʩʘʜʠʣʴʥʘ ʧʽʜʛʦʪʦʚʢʘ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽ ʩʘʤ ʧʨʦʮʝʩ ʩʘʜʽʥʥʷ, 

ʪʦʤʫ ʚʩʽ ʦʧʝʨʘʮʽʾ ʟ ʩʘʜʽʥʥʷ ʨʠʟʦʤʽʚ,ʱʦʙ ʜʦʩʷʛʪʠ ʚʠʩʦʢʠʭ ʩʪʘʣʠʭ 

ʫʨʦʞʘʾʚ ʙʽʦʤʘʩʠ ʚʧʨʦʜʦʚʞ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʥʪʘʮʽʾ, ʥʝʦʙʭʽʜʥʦ 

ʧʨʦʚʦʜʠʪʠ ʷʢʽʩʥʦ ʽ ʩʚʦʻʯʘʩʥʦ. 

ɿʘʟʚʠʯʘʡ ʨʠʟʦʤʠ ʦʪʨʠʤʫʶʪʴ ʽʟ ʦʜʥʦ- ʘʙʦ ʜʚʦʨʽʯʥʠʭ ʨʦʩʣʠʥ 

ʤʩ̔ʢʘʥʪʫʩʫ. ɺʠʢʦʧʫʚʘʥʥʷ ʤʘʪʦʯʥʠʭ ʢʦʨʝʥʝʚʠʱ ʤʽʩʢʘʥʪʫʩʫ ʧʨʦʚʦʜʷʪʴ, 

ʷʢ ʧʨʘʚʠʣʦ, ʥʘʚʝʩʥʽ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʩʘʜʽʥʥʷʤ (ɯɯɯ ʜʝʢʘʜʘ ʙʝʨʝʟʥʷ 

ï ɯ ʜʝʢʘʜʘ ʢʚʽʪʥʷ) ʧʦʧʝʨʝʜʥʴʦ ʟʽʙʨʘʚʰʠ ʥʘʟʝʤʥʫ ʙʽʦʤʘʩʫ (ʨʠʩ. 11; 

ʨʠʩ. 12). ɺʠʢʦʧʫʚʘʥʥʷ ʤʘʪʦʯʥʠʭ ʢʦʨʝʥʝʚʠʱ ʤʦʞʝ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʘʨʪʦʧʣʝʢʦʤʙʘʡʥʽʚ ʪʠʧʫ ʂʇʂ-2-01 ʪʘ ʢʘʨʪʦʧʣʝʢʦʧʘʯʽʚ 

ʪʠʧʫ ʂʊʅ-2ɺ (ʪʘʙʣ. 8), ʘʙʦ ʟʘ ʥʝʚʝʣʠʢʠʭ ʧʣʦʱ ï ʚʨʫʯʥʫ. 
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ʈʠʩ.10. ʈʠʟʦʤʠ ʤ̔ ʩʢʘʥʪʫʩʫ ʧʝʨʰʦʛʦ ʨʦʢʫ ʚʝʛʝʪʘʮʽʾ ʧʽʩʣʷ 

ʚʠʢʦʧʫʚʘʥʥʷ ʥʘ ʧʣʘʥʪʘʮʽʾ ʅʊʎ çɹʽʦʝʥʝʨʛʽʷè  

(ʤ. ɹʦʨʱʽʚ, ʊʝʨʥʦʧʽʣʴʩʴʢʘ ʦʙʣ.) 2016 ʨ. 

 

 

 

ʈʠʩ. 11. ɺʠʢʦʧʫʚʘʥʥʷ ʨʠʟʦʤʽʚ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ ʩʦʨʪʫ 

ɺʝʨʫʤ ʥʘ ʧʦʣʽ ʊʟʆɺ çɽʥʝʨʛʦ ɸʛʨʘʨè (ʩ. ɺʽʨʣʷ, ɹʘʨʘʥʽʚʩʴʢʠʡ ʨ-ʥ) 

2016 ʨ 
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ʈʠʩ. 12. ɺʠʢʦʧʫʚʘʥʥʷ ʨʠʟʦʤʽʚ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ ʥʘ 

ʜʽʣʷʥʢʘʭ ʅʊʎ çɹʽʦʝʥʝʨʛ̔ ʷè(ʤ. ɹʦʨʱʽʚ, ʊʝʨʥʦʧʽʣʴʩʴʢʘ ʦʙʣ.) 2016ʨ. 

 

ʊʘʙʣʠʮʷ 8 

ɸʛʨʝʛʘʪʠ ʜʣʷ ʚʠʢʦʧʫʚʘʥʥʷ ʤʘʪʦʯʥʠʭ ʢʦʨʝʥʝʚʠʱ ʤʽʩʢʘʥʪʫʩʫ 

ʛʽʛʘʥʪʩʴʢʦʛʦ 

ʄʘʨʢʘ ɸʛʨʝʛʘʪʫʶʪʴʩʷ ʟ 

ʪʨʘʢʪʦʨʘʤʠ ʪʷʛʦʚʦʛʦ 

ʟʫʩʠʣʣʷ 14-20 ʢʅ 

ʐʠʨʠʥʘ 

ʟʘʭʚʘʪʫ, ʤ 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ, 

ʛʘ/ʛʦʜ. 

ʂʇʂ-2-01 1,4 0,5 

ʂʊʅ-2ɺ 1,4 0,5 

 

ɺʠʢʦʧʘʥʽ ʤʘʪʦʯʥʽ ʢʦʨʝʥʝʚʠʱʘ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ 

ʨʦʟʜʽʣʷʁ ʪʴ ʥʘ ʨʠʟʦʤʠ ʽ ʟʙʝʨʽʛʘʶʪʴ ʜʦ ʩʘʜʽʥʥʷ, ʘʣʝ ʥʝ ʙʽʣʴʰʝ 14 ʜʽʙ. 

ʈʦʟʜʣ̔ʝʥʥʷ ʢʦʨʝʥʝʚʠʱ ʧʨʦʚʦʜʷʪʴ ʚʨʫʯʥʫ (ʨʠʩ. 13), ʧʽʩʣʷ ʯʦʛʦ ʛʦʪʦʚʽ 

ʜʦ ʩʘʜʽʥʥʷ ʨʠʟʦʤʠ ʩʢʣʘʜʘʶʪʴ ʥʘ ʧʦʣʽʝʪʠʣʝʥʦʚʫ ʧʣʽʚʢʫ ʽ ʟʤʦʯʫʶʪʴ, 

ʱʦʙ ʚʦʥʠ ʥʝ ʧʝʨʝʩʠʭʘʣʠ.  
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ʈʠʩ. 13.ʈʦʟʜʽʣʝʥʥʷ ʢʦʨʝʥʝʚʠʱ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ ʥʘ ʨʠʟʦʤʽʚ 

ʥʘ ʇʨʠʢʘʨʧʘʪʩʴʢʽʡ ɼʉɻɼʉ (ʩ. ʇôʷʜʠʢʠ, ʂʦʣʦʤʠʡʩʴʢʠʡ ʨ-ʥ) 

2014 ʨ 

 

ɿʚʝʨʭʫ ʾʭ ʚʢʨʠʚʘʶʪʴ ʽʥh ʦʶ ʧʣʽʚʢʦʶ, ʟʘʙʝʟʧʝʯʠʚʰʠ ʪʘʢʠʤ ʯʠʥʦʤ 

ʚʦʣʦʛʝ ʩʝʨʝʜʦʚʠʱʝ, ʜʝ ʨʠʟʦʤʠ ʙʫʜʫʪʴ ʟʙʝʨʽʛʘʪʠʩʴ ʜʦ ʩʘʜʽʥʥʷ, ʪʦʤʫ ʱʦ 

ʩʫʭʽ ʨʠʟʦʤʠ ʚʪʨʘʯʘʶʪʴ ʟʜʘʪʥʽʩʪʴ ʜʦ ʧʨʦʨʦʩʪʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʟʘ 

ʧʦʩʫʰʣʠʚʦʾ ʚʝʩʥʠ. ʋ ʨʘʟʽ ʟʙʝʨʽʛʘʥʥʷ ʨʠʟʦʤʽʚ ʫ ʧʨʠʤʽʱʝʥʽ, 

ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʤʘʻ ʙʫʪʠ ʚ ʤʝʞʘʭ ʚʽʜ 4 ʜʦ 15Áʉ. ʅʠʟʴʢʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʨʠʟʚʝʜʫʪʴ ʜʦ ʧʽʜʤʝʨʟʘʥʥʷ, ʱʦ ʧʦʜʦʚʞʫʻ ʯʘʩ 

ʧʨʦʨʦʩʪʘʥʥʷ ʽ ʟʥʠʞʫʻ ʧʦʣʴʦʚʫ ʩʭʦʞʽʩʪʴ ʨʠʟʦʤʽʚ. ɿʙʽʣʴʰʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʧʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ ʚʧʨʦʜʦʚʞ 10 ʜʽʙ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʨʦʨʦʩʪʘʥʥʷ ʨʠʟʦʤʽʚ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʧʽʜ ʯʘʩ ʩʘʜʽʥʥʷ ʧʨʦʙʫʜʞʝʥʽ 

ʙʨʫʥʴʢʠ ʤʦʞʫʪʴ ʪʨʘʚʤʫʚʘʪʠʩʴ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʾʭ 

ʧʨʦʨʦʩʪʘʥʥʷ. 

ɿʘ ʥʘʷʚʥʦʩʪʽ ʩʪʘʮʽʦʥʘʨʥʠʭ ʩʭʦʚʠʱ ʟ ʨʝʛʫʣʴʦʚʘʥʠʤ 

ʪʝʤʧʝʨʘʪʫʨʥʠʤ ʨʝʞʠʤʦʤ, ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʯʘʩʫ ʥʘ ʧʽʜʛʦʪʦʚʢʫ 

ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘʚʝʩʥʽ ʘʙʦ ʽʥʰʠʭ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʬʽʥʘʥʩʦʚʠʭ 

ʫʤʦʚ, ʚʠʢʦʧʫʚʘʥʥʷ ʤʘʪʦʯʥʠʭ ʢʦʨʝʥʝʚʠʱ ʤʽʩʢʘʥʪʫʩʫʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ 

ʚʦʩʝʥʠ (ʫ ɯɯ-ɯɯɯ ʜʝʢʘʜʽ ʣʠʩʪʦʧʘʜʘ ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʛʦʜʥʠʭ ʫʤʦʚ) ʽ ʚʞʝ 
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ʥʘʚʝʩʥʽ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʩʘʜʽʥʥʷʤ ʾʭ ʨʦʟʜʽʣʷʶʪʴ ʥʘ ʨʠʟʦʤʠ, ʷʢʽ 

ʟʙʝʨʽʛʘʶʪʴ ʜʦ ʩʘʜʽʥʥʷ ʟʘ ʚʠʱʝʦʧʠʩʘʥʠʤ ʩʧʦʩʦʙʦʤ [8]. 

 

3.6. ʇʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫʤʽʩʢʘʥʪʫʩʫ 

ʛʽʛʘʥʪʩʴʢʦʛʦ 

 

ʇʽʜ ʯʘʩ ʨʦʟʜʽʣʝʥʥʷ ʤʘʪʦʯʥʠʭ ʢʦʨʝʥʝʚʠʱ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ 

(ʨʠʩ. 14) ʦʪʨʠʤʫʶʪʴ ʨʠʟʦʤʠ ʜʚʦʭ ʬʦʨʤ: ʣʽʥʽʡʥʦʾ ʪʘ ʨʦʟʛʘʣʫʞʝʥʦʾ 

(ʨʠʩ. 15). ɻʦʣʦʚʥʦʶ ʚʠʤʦʛʦʶ ʜʦ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʻ ʢʽʣʴʢʽʩʪʴ 

ʧʦʪʝʥʮʽʡʥʠʭ ʙʨʫʥʴʦʢ, ʷʢʽ ʤʦʞʫʪʴ ʧʨʦʨʦʩʪʠ. ɰʭ ʢʽʣʴʢʽʩʪʴ ʤʘʻ ʙʫʪʠ ʥʝ 

ʤʝʥʰʝ 4ï5 ʰʪ. ʥʘ ʦʜʥʽʡ ʨʠʟʦʤʽ. ɼʦʚʞʠʥʘ ʨʠʟʦʤʽʚ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚ 

ʤʝʞʘʭ 5é15 ʩʤ, ʟʘ ʤʘʩʠ ʚʽʜʧʦʚʽʜʥʦ ʚʽʜ 10 ʜʦ 30 ʛ. ʈʠʟʦʤʠ ʣʽʥʽʡʥʦʾ 

ʬʦʨʤʠ ʻ ʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʠʤʠ, ʧʦʨʽʚʥʷʥʦ ʟ ʨʠʟʦʤʘʤʠ ʨʦʟʛʘʣʫʞʝʥʦʾ 

ʬʦʨʤʠ, ʮʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʥʘ ʦʜʠʥʠʮʶ ʤʘʩʠ ʫ ʨʠʟʦʤʽʚ ʣʽʥʽʡʥʦʾ 

ʬʦʨʤʠ ʧʨʠʧʘʜʘʻ ʙʽʣʴʰʝ ʩʧʣʷʯʠʭ ʙʨʫʥʴʦʢ ʽ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ. ʋ 

ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ, ʷʢʱʦ ʨʠʟʦʤʠ ʤʽʩʪʷʪʴ ʤʘʣʫ ʢʽʣʴʢʽʩʪʴ ʙʨʫʥʴʦʢ ʘʙʦ 

ʧʽʩʣʷ ʧʦʜʽʣʫ ʯʘʩʪʠʥʠ ʢʦʨʝʥʝʚʠʱʘ ʥʘ ʜʚʽ ʨʠʟʦʤʠ ʢʽʣʴʢʽʩʪʴ ʙʨʫʥʴʦʢ ʥʘ 

ʦʙʦʭ ʨʠʟʦʤʘʭ ʙʫʜʝ ʥʠʟʴʢʦʶ (ʧʝʨʝʚʘʞʥʦ ʜʣʷ ʨʠʟʦʤʽʚ ʨʦʟʛʘʣʫʞʝʥʦʾ 

ʬʦʨʤʠ), ʾʭ ʤʘʩʘ ʤʦʞʝ ʧʝʨʝʚʠʱʫʚʘʪʠ 30 ʛ. ʇʨʠ ʮʴʦʤʫ ʩʣʽʜ ʧʘʤôʷʪʘʪʠ, 

ʱʦ ʦʙʤʝʞʫʚʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʨʦʟʨʽʟʘʥʥʽ ʢʦʨʝʥʝʚʠʱ ʥʘ ʨʠʟʦʤʠ ʻ 

ʨʦʟʤʽʨ ʩʘʜʠʣʴʥʦʛʦ ʘʧʘʨʘʪʫ, ʪʦʙʪʦ ʤʘʢʩʠʤʘʣʴʥʠʡ ʨʦʟʤʽʨ ʨʠʟʦʤʠ ʥʝ 

ʧʦʚʠʥʝʥ ʧʝʨʝʚʠʱʫʚʘʪʠ ʨʦʟʤʽʨʫ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʩʘʜʠʣʴʥʦʾ 

ʪʨʫʙʠ, ʱʦʙ ʟʘʧʦʙʽʛʪʠ ʟʘʩʪʨʷʛʘʥʥʶ ʚ ʥʽʡ ʨʠʟʦʤʽʚ. 
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ʈʠʩ. 14. ʄʘʪʦʯʥʝ ʢʦʨʝʥʝʚʠʱʝ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ 

 

ʇʽʜ ʯʘʩ ʟʠʤʽʚʣʽ ʤʘʪʦʯʥʽ ʢʦʨʝʥʝʚʠʱʘ ʤʽʩʢʘʥʪʫʩʫʤʦʞʫʪʴ ʙʫʪʠ 

ʧʦh ʢʦʜʞʝʥʽ ʥʠʟʴʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ. ʗʢʱʦ ʢʦʨʝʥʝʚʠʱʘ 

ʧʦʰʢʦʜʞʝʥʽ ʙʽʣʴʰʝ ʥʽʞ ʥʘ 80%, ʪʦ ʾʭ ʚʠʙʨʘʢʦʚʫʶʪʴ, ʚ ʽʥʰʦʤʫ 

ʚʠʧʘʜʢʫ ʫʨʘʞʝʥʫ ʯʘʩʪʠʥʫ ʢʦʨʝʥʝʚʠʱʘ ʚʠʣʫʯʘʶʪʴ, ʘ ʨʝʰʪʫ ï ʜʽʣʷʪʴ ʥʘ 

ʨʠʟʦʤʠ. 

 
 

ʘ) ʙ) 

ʈʠʩ. 15. ʈʠʟʦʤʠ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ, ʧʽʜʛʦʪʦʚʣʝʥʽ ʜʦ ʩʘʜʽʥʥʷ: 

ʘ) ï ʣʽʥʽʡʥʦʾ ʬʦʨʤʠ; ʙ) ï ʨʦʟʛʘʣʫʞʝʥʦʾ ʬʦʨʤʠ 

 

ʇʽʜ ʯʘʩ ʟʙʝʨʽʛʘʥʥʷ ʚ ʩʪʘʮʽʦʥʘʨʥʠʭ ʩʭʦʚʠʱʘʭ ʢʦʨʝʥʝʚʠʱʘ 

ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ ʤʦʞʫʪʴ ʫʨʘʞʘʪʠʩʷ ʭʚʦʨʦʙʘʤʠ (ʛʥʠʣʷʤʠ) ʘʙʦ 

ʧʝʨʝʩʠʭʘʪʠ. ʄʘʩʦʚʘ ʯʘʩʪʢʘ ʪʘʢʠʭ ʨʠʟʦʤʽʚ ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 
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0,5% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ. ʆʢʨʽʤ ʪʦʛʦ, ʨʠʟʦʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʰʢʦʜʞʝʥʽ 

ʤʝʭʘʥʽʯʥʦ, ʰʢʽʜʥʠʢʘʤʠ ʘʙʦ ʛʨʠʟʫʥʘʤʠ (ʨʠʩ. 16). ʏʘʩʪʢʘ ʪʘʢʠʭ ʨʠʟʦʤʽʚ 

ʤʘʻ ʙʫʪʠ ʥʝ ʙʽʣʴʰʝ 5% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ. ʇʦʰʢʦʜʞʝʥʽ ʨʠʟʦʤʠ 

ʚʠʙʨʘʢʦʚʫʶʪʴ. 

            

ʈʠʩ. 16. ʈʠʟʦʤʠ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ, ʧʦʰʢʦʜʞʝʥʽ ʣʠʯʠʥʢʘʤʠ  

 

3.7. ʉʘʜʽʥʥʷ ʨʠʟʦʤʽʚ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ 

 

ʅʘʷʚʥʽʩʪʴ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʚʦʣʦʛʠ ʫ ˇʨʫʥʪʽ ʥʘ ʯʘʩ ʩʘʜʽʥʥʷ 

ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ, ʦʩʢʽʣʴʢʠ ʤʽʩʢʘʥʪʫʩ ʻ ʚʦʣʦʛʦʣʶʙʥʦʶ ʨʦʩʣʠʥʦʶ 

[15]. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʩʘʜʽʥʥʷ ʥʝʦʙʭʽʜʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʫ ʧʝʨʰʽʡ ʜʝʢʘʜʽ 

ʢʚʽʪʥʷ, ʢʦʣʠ ʚʝʨʭʥʽ ʰʘʨʠ ˇʨʫʥʪʫ ʥʘʡʙʽʣʴʰ ʥʘʩʠʯʝʥʽ ʚʦʣʦʛʦʶ [12]. 

ʉʘʜʽʥʥʷ ʨʠʟʦʤʽʚ ʤʽʩʢʘʥʪʫʩʫʟʜʽʡʩʥʶʶʪʴ ʥʘ ʛʣʠʙʠʥʫ 8é10 ʩʤ ʟ 

ʛʫʩʪʦʪʦʶ 14é20 ʪʠʩ. ʨʠʟʦʤʽʚ/ʛʘ, ʟ ʤʽʞʨʷʜʜʷʤ 70 ʩʤ ʪʘ ʢʨʦʢʦʤ 

ʩʘʜʽʥʥʷ ʚ 102é70 ʩʤ [2, 3]. ɼʦʩʣʽʜʞʝʥʥʷʤʠ, ʧʨʦʚʝʜʝʥʠʤʠ ʚʽʜʜʽʣʦʤ 

ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʢʫʣʴʪʫʨ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʫʱʽʣʥɹʝʥʥʷ ˇʨʫʥʪʫ ʥʘʚʢʦʣʦ ʚʠʩʘʜʞʝʥʠʭ ʨʠʟʦʤʽʚ ʟʤʝʥʰʫʻ ʧʦʣʴʦʚʫ 

ʩʭʦʞʽʩʪʴ ʪʘ ʧʦʜʦʚʞʫʻ ʧʝʨʽʦʜ ʧʦʷʚʠ ʩʭʦʜʽʚ. ʆʧʪʠʤʘʣʴʥʦʶ ʜʣʷ 

ʧʨʦʨʦʩʪʘʥʥʷ ʨʠʟʦʤʽʚ ʻ ʪʚʝʨʜʽʩʪʴ ˇʨʫʥʪʫ ʚ ʤʝʞʘʭ 0,3é0,5 ʄʇʘ. 

ɼʣʷ ʤʝʭʘʥʽʟʦʚʘʥʦʛʦ ʩʘʜʽʥʥʷ ʨʠʟʦʤʽʚ ʤʽʩʢʘʥʪʫʩʫʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʩʧʝʮʽʘʣʴʥʘ ʩʘʜʠʣʴʥʘ ʤʘʰʠʥʘ (ʨʠʩ. 17). 
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ʉʘʜʠʣʴʥʠʡ ʘʧʘʨʘʪ ʪʘʢʦʾ ʤʘʰʠʥʠ ʚʠʢʦʥʘʥʠʡ ʫ ʚʠʛʣʷʜʽ 

ʚʝʨʪʠʢʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦʾ ʩʘʜʠʣʴʥʦʾ ʪʨʫʙʠ 2, ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʷʢʦʾ 

ʚʩʪʘʥʦʚʣʝʥʦ ʙʦʨʦʟʥʦʫʪʚʦʨʶʚʘʯ 3. ʇʽʜ ʯʘʩ ʩʘʜʽʥʥʷ ʨʠʟʦʤʠ ʤʽʩʢʘʥʪʫʩʫ 

ʛʽʛʘʥʪʩʴʢʦʛʦ ʨʦʙʽʪʥʠʢʠ ʙʝʨʫʪʴ ʽʟ ʷʱʠʢʘ 1 ʽ ʚʢʠʜʘʶʪʴ ʚ ʩʘʜʠʣʴʥʫ ʪʨʫʙʫ 2 

ʟʘ ʟʚʫʢʦʚʠʤ ʩʠʛʥʘʣʦʤ ʚʽʜ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʥʘ ʤʘʰʠʥʽ ʧʨʠʩʪʨʦʶ. ʎʠʤ 

ʜʦʩ̫ʛʘʻʪʴʩʷ ʙʽʣʴʰ-ʤʝʥʰ ʨʽʚʥʦʤʽʨʥʠʡ ʢʨʦʢ ʩʘʜʽʥʥʷ. ɿʘʛʦʨʪʘʥʥʷ ʪʘ 

ʧʨʠʢʦʯʫʚʘʥʥʷ ʙʦʨʦʟʥʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʟʘʛʦʨʪʘʯʘʤʠ 4 ʪʘ 

ʧʨʠʢʦʯʫʚʘʣʴʥʠʤʠ ʢʦʣʝʩʘʤʠ 5. 

 

 

  

ʘ) ʙ) 

ʈʠʩ. 17. ʄʝʭʘʥʽʟʦʚʘʥʝ ʩʘʜʽʥʥʷ ʨʠʟʦʤʽʚ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦʥʘ 

ʊʟʆɺ çɽʥʝʨʛʦ ɸʛʨʘʨè ʧʦʣʷʭ ɸʌ çʉʚʽʪʘʥʦʢè (ʩ. ɺʝʣʠʢʘ ʆʬʽʨʥʘ, 

ʌʘʩʪʽʚʩʴʢʠʡ ʨ-ʥ) 2016ʨ: 

ʘ) ʩʭʝʤʘ ʩʘʜʠʣʴʥʦʾ ʤʘʰʠʥʠ; ʙ) ʩʘʜʠʣʴʥʘ ʤʘʰʠʥʘ ʚ ʨʦʙʦʪʽ. 

1 ï ʷʱʠʢ ʜʣʷ ʨʠʟʦʤʽʚ, 2 ï ʩʘʜʠʣʴʥʘ ʪʨʫʙʘ, 3 ï ʙʦʨʦʟʥʦʫʪʚʦʨʶʚʘʯ, 

4 ï ʟʘʛʦʨʪʘʯʽ, 5 ï ʧʨʠʢʦʯʫʶʯʽ ʢʦʣʝʩʘ 

 

ɺʽʜʜʽʣʦʤ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʢʫʣʴʪʫʨ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʜʝʱʦ ʫʜʦʩʢʦʥʘʣʝʥʠʡ ʚʘʨʽʘʥʪ ʩʘʜʠʣʴʥʦʾ ʤʘʰʠʥʠ 

(ʨʠʩ. 18) 

ʉʘʜʠʣʴʥʘ ʤʘʰʠʥʘ ʨʠʟʦʤʽʚ ʤʽʩʢʘʥʪʫʩʫ ʉʄ-2 ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʨʘʤʠ 

1, ʜʦ ʷʢʦʾ ʰʘʨʥʽʨʥʦ ʧʨʠʻʜʥʘʥʽ ʩʘʜʠʣʴʥʽ ʩʝʢʮʽʾ 2, ʢʦʞʥʘ ʟ ʥʠʭ ʤʘʻ 

ʙʦʨʦʟʥʦʫʪʚʦʨʶʚʘʯ 3, ʩʘʜʠʣʴʥʠʡ ʘʧʘʨʘʪ, ʚʠʢʦʥʘʥʠʡ ʫ ʚʠʛʣʷʜʽ 

ʚʝʨʪʠʢʘʣʥɹʦʾ ʥʘʧʨʘʚʣʷʶʯʦʾ ʪʨʫʙʠ 4 ʪʘ ʧʦʜʘʶʯʦʛʦ ʧʣʘʥʯʘʩʪʦʛʦ 

ʪʨʘʥʩʧʦʨʪʝʨʘ 5, ʟʘʛʦʨʪʘʯʽ 6, ʩʠʜʽʥʥʷ ʜʣʷ ʨʦʙʽʪʥʠʢʘ 7 ʪʘ ʙʫʥʢʝʨ 8 [13]. 
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ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʨʦʙʽʪʥʠʢ ʙʝʨʝ ʨʠʟʦʤʠ ʟ ʙʫʥʢʝʨʘ 8 ʪʘ ʨʦʟʢʣʘʜʘʻ ʾʭ 

ʧʦ ʧʣʘʥʯʘʩʪʦʤʫ ʪʨʘʥʩʧʦʨʪʝʨʫ 5, ʷʢʠʡ ʧʦʜʘʻ ʨʠʟʦʤʠ ʯʝʨʝʟ ʧʝʚʥʽ 

ʧʨʦʤʽʞʢʠ ʯʘʩʫ ʚ ʥʘʧʨʘʚʣʷʶʯʫ ʪʨʫʙʫ 4, ʟʚʽʜʢʠ ʚʦʥʠ ʧʦʪʨʘʧʣʷʶʪʴ ʫ 

ʙʦʨʦʟʥʫ, ʫʪʚʦʨʝʥʫ ʙʦʨʦʟʥʦʫʪʚʦʨʶʚʘʯʝʤ 3, ʪʘ ʟʘʩʠʧʘʶʪʴʩʷ ʟʝʤʣʝʶ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʟʘʛʦʨʪʘʯʽʚ 6. 

ɿʘʚʜʷʢʠ ʥʘʷʚʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʝʨʘ 5 ʫʤʦʚʠ ʨʦʙʦʪʠ ʧʦʢʨʘʱʫʶʪʴʩʷ, 

ʦʩʢʽʣʴʢʠ ʟʦʥʘ ʟʘʨʷʜʢʠ ʙʽʣʴʰʘ, ʨʦʙʽʪʥʠʢ ʥʝ ʧʦʚʠʥʝʥ ʢʠʜʘʪʠ ʨʠʟʦʤʠ ʫ 

ʥʘʧʨʘʚʣʷʶʯʫ ʪʨʫʙʫ ʯʝʨʝʟ ʧʝʚʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ, ʘ ʨʦʟʢʣʘʜʘʻ ʾʭ ʧʦ 

ʧʣʘʥʯʘʩʪʦʤʫ ʪʨʘʥʩʧʦʨʪʝʨʫ. ʑʝ ʦʜʥʦʶ ʧʝʨʝʚʘʛʦʶ ʤʘʰʠʥʠ ʉʄ-2 ʻ ʪʝ, 

ʱʦ ʙʦʨʦʟʥʘ ʟʘʛʦʨʪʘʻʪʴʩʷ ʨʠʭʣʦʶ ʟʝʤʣʝʶ ʙʝʟ ʧʨʠʢʦʯʫʚʘʥʥʷ ï 

ʢʦʧʽʶʯʁ̔ ʢʦʣʝʩʘ 11 ʨʦʟʪʘʰʦʚʘʥʽ ʧʦ ʦʙʠʜʚʽ ʩʪʦʨʦʥʠ ʨʷʜʢʘ, ʱʦ 

ʜʦʜʘʪʢʦʚʦ ʟʙʣ̔ʴʰʫʻ ʩʭʦʞʽʩʪʴ ʨʠʟʦʤʽʚ. 

  

ʘ) ʙ) 

ʈʠʩ. 18. ʉʭʝʤʘ ʜʚʦʨʷʜʥʦʾ ʩʘʜʠʣʴʥʦʾ ʤʘʰʠʥʠ ʉʄ-2 (ʨʦʟʨʦʙʢʘ 

ʚʽʜʜʽʣʫ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʢʫʣʴʪʫʨ, 

ʧʘʪ. ˉ75541): 

ʘ) ʚʠʛʣʷʜ ʟʟʘʜʫ; ʙ) ʚʠʛʣʷʜ ʟʙʦʢʫ. 1 ï ʨʘʤʘ, 2 ï ʩʘʜʠʣʴʥʘ ʩʝʢʮʽʷ, 3 ï 

ʙʦʨʦʟʥʦʫʪʚʦʨʶʚʘʯ, 4 ï ʥʘʧʨʘʚʣʷʶʯʘ ʪʨʫʙʘ, 5 ï ʧʦʜʘʶʯʠʡ ʧʣʘʥʯʘʩʪʠʡ 

ʪʨʘʥʩʧʦʨʪʝʨ, 6 ï ʟʘʛʦʨʪʘʯʽ, 7 ï ʩʠʜʽʥʥʷ ʜʣʷ ʨʦʙʽʪʥʠʢʘ, 8 ï ʙʫʥʢʝʨ, 9 ï ʢʦʣʝʩʦ 

ʧʨʠʚʦʜʫ ʧʣʘʥʯʘʩʪʦʛʦ ʪʨʘʥʩʧʦʨʪʝʨʘ, 10 ï ʦʧʦʨʥʝ ʢʦʣʝʩʦ, 11 ï ʢʦʧʽʶʶʯʽ 

ʢʦʣʝʩʘ, 12 ï ʤʘʨʢʝʨ, 13 ï ʨʝʰʽʪʢʘ ʜʣʷ ʧʝʨʝʚʝʟʝʥʥʷ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ 

ʪʘʨʽ. 

 

ʉʘʜʽʥʥʷ ʨʠʟʦʤʽʚ ʧʨʦʚʦʜʷʪʴ ʥʘ ʨʦʙʦʯʽʡ ʰʚʠʜʢʦʩʪʽ 

1,2é3,5 ʢʤ/ʛʦʜ., ʱʦ ʚʜ̔ʧʦʚʽʜʘʻ ʰʚʠʜʢʦʩʪʽ ʧʝʨʰʦʾ ʧʝʨʝʜʘʯʽ ʪʨʘʢʪʦʨʽʚ 

ʟʫʩʠʣʣʷ 14-20 ʢʅ, ʦʙʣʘʜʥʘʥʠʭ ʭʦʜʦʟʤʝʥʰʫʚʘʯʝʤ (ʨʠʩ. 19). ɼʦʜʘʪʢʦʚʦ 
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ʥʘ ʤʘʰʠʥʽ ʉʄ-2 ʤʦʞʝ ʚʩʪʘʥʦʚʣʶʚʘʪʠʩʴ ʰʣʝʡʬ ʜʣʷ ʚʠʨʽʚʥʶʚʘʥʥʷ 

ʧʦʚʝʨʭʥʽ ʧʦʣʷ ʪʘ ʩʧʝʮʽʘʣʴʥʠʡ ʤʘʨʢʝʨ ʜʣʷ ʦʨʽʻʥʪʫʚʘʥʥʷ ʘʛʨʝʛʘʪʫ ʧʽʜ 

ʯʘʩ ʜʦʩʭʦʜʦʚʦʛʦ ʙʦʨʦʥʫʚʘʥʥʷ. 

 

ʈʠʩ. 19. ʉʘʜʽʥʥʷ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ ʥʘ ʜʦʩʣʽʜʥʦʤʫ ʧʦʣʽ 

ɯɹʂʽʎɹ (ʩ. ʂʩʘʚʝʨʽʚʢʘ ʜʨʫʛʘ, ɺʘʩʠʣʴʢʽʚʩʴʢʠʡ ʨ-ʥ) ʜʚʦʨʷʜʥʦʶ 

ʤʘʰʠʥʦʶ ʉʄ-2 (ʨʦʟʨʦʙʢʘ ʚʽʜʜʽʣʫ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ 

ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʢʫʣʴʪʫʨ) 2015 ʨ 

 

ʈʠʟʦʤʠ ʥʘ ʧʦʣʝ ʚʠʚʦʟʷʪʴ ʨʦʟʬʘʩʦʚʘʥʠʤʠ ʫ ʪʘʨʫ (ʤʽʰʢʠ ʘʙʦ 

ʷʱʠʢʠ) ʽ ʣʠh ʘʶʪʴ ʥʘ ʦʙʦʭ ʢʽʥʮʷʭ ʛʦʥʽʚ. ʇʽʩʣʷ ʯʦʛʦ ʾʭ ʟʘʩʠʧʘʶʪʴ ʫ 

ʙʫʥʢʝʨ, ʱʦ ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ ʩʘʜʠʣʴʥʽʡ ʤʘʰʠʥʽ. ɿʘ ʩʭʝʤʠ ʩʘʜʽʥʥʷ 

70ʭ90 ʩʤ ʦʜʥʦʛʦ ʷʱʠʢʘ ʨʠʟʦʤʽʚ ʚʠʩʪʘʯʘʻ ʧʨʠʙʣʠʟʥʦ ʥʘ 500 ʤ ʨʷʜʢʘ. 

ʇʽʜ ʯʘʩ ʨʦʟʚʦʨʦʪʫ ʩʘʜʠʣʴʥʦʛʦ ʘʛʨʝʛʘʪʫ ʩʧʦʨʦʞʥʽʣʠʡ ʙʫʥʢʝʨ 

ʜʦʩʠʧʘʻʪʴʩʷ ʥʦʚʦʶ ʧʦʨʮʽʻʶ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʗʢʱʦ ʜʦʚʞʠʥʘ ʛʦʥʫ 

(ʧʦʣʷ) ʙʽʣʴʰʝ 500 ʤ, ʪʦ ʧʦʩʝʨʝʜʠʥʽ ʥʴʦʛʦ ʜʦʮʽʣʴʥʦ ʨʦʟʤʽʩʪʠʪʠ ʤʽʩʮʷ 

ʜʦʚʘʥʪʘʞʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʧʽʜ ʯʘʩ ʨʦʟʚʦʨʦʪʫ ʩʘʜʠʣʴʥʦʛʦ ʘʛʨʝʛʘʪʫ 

ʦʛʣʷʜʘʶʪʴ ʪʘ, ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʦʯʠʱʘʶʪʴ ʚʽʜ ˇʨʫʥʪʫ ʪʘ ʨʦʩʣʠʥʥʠʭ 

ʨʝʰʪʦʢ ʙʦʨʦʟʥʦʫʪʚʦʨʶʚʘʯʽ. 

ʗʢʽʩʪʴ ʩʘʜʽʥʥʷ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʚʘʣʽʬʽʢʘʮʽʾ 

ʨʦʙʽʪʥʠʢʽʚ, ʷʢʽ ʦʙʩʣʫʛʦʚʫʶʪʴ ʩʘʜʠʣʴʥʽ ʘʧʘʨʘʪʠ. ɺʠʢʦʥʘʥʥʷ ʥʠʤʠ 
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ʦʜʥʦʤʘʥʪ̔ʥʦʾ ʨʦʙʦʪʠ, ʧʦʚôʷʟʘʥʦʾ ʽʟ ʚʠʙʠʨʘʥʥʷʤ ʨʠʟʦʤʽʚ ʟ ʷʱʠʢʘ ʪʘ 

ʨʦʟʢʣʘʜʘʥʥ̫ ʤ ʾʭ ʧʦ ʧʣʘʥʯʘʩʪʦʤʫ ʪʨʘʥʩʧʦʨʪʝʨʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʰʚʠʜʢʦʾ ʚʪʦʤʠ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʜʦ ʚʪʨʘʪʠ ʧʠʣʴʥʦʩʪʽ. ɿʘ ʥʝʜʦʩʪʘʪʥʴʦʾ 

ʾʭʥʴʦʾ ʫʚʘʛʠ ʙʫʜʝ ʟʙʽʣʴʰʫʚʘʪʠʩʴ ʢʽʣʴʢʽʩʪʴ ʧʨʦʧʫʩʢʽʚ, ʪʦʤʫ ʥʝʦʙʭʽʜʥʦ 

ʤʘʪʠ ʜʚʽ ʟʤʽʥʠ ʨʦʙʽʪʥʠʢʽʚ [8]. 

 

3.8. ʇʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʩʘʜʽʥʥʷ 

 

ʇʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʩʘʜʽʥʥʷ ʨʠʟʦʤʽʚ ʤʽʩʢʘʥʪʫʩʫ ʥʘʚʝʜʝʥʽ ʫ 

ʪʘʙʣʠʮʽ 9. 

ʊʘʙʣʠʮʷ 9 

ʇʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʩʘʜʽʥʥʷ ʨʠʟʦʤʽʚ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ 

ʅʘʟʚʘ ʧʦʢʘʟʥʠʢʽʚ 
ɿʥʘʯʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ 

1 ɻʫʩʪʦʪʘ ʩʘʜʽʥʥʷ, ʪʠʩ. ʰʪ. /ʛʘ 14é20* 

2 ʐʠʨʠʥʘ ʤʽʞʨʷʜʴ, ʩʤ 70 

3 ʂʨʦʢ ʩʘʜʽʥʥʷ, ʩʤ 102é70* 

4 ɺʽʜʭʠʣʝʥʥʷ ʚʽʜ ʟʘʜʘʥʦʛʦ ʢʨʦʢʫ ʩʘʜʽʥʥʷ, ʩʤ, ʥʝ ʙʽʣʴʰʝ 10 

5 ɻʣʠʙʠʥʘ ʩʘʜʽʥʥʷ ʨʠʟʦʤʽʚ, ʩʤ 8,0é10,0 

6 ʂʽʣʴʢʽʩʪʴ ʧʨʦʧʫʩʢʽʚ, %, ʥʝ ʙʽʣʴʰʝ 2,0 

7 ʊʚʝʨʜʽʩʪʴ ˇʨʫʥʪʫ ʚ ʟʦʥʽ ʨʷʜʢʘ, ʄʇʘ 0,3..0,5 

8 ɺʪʨʘʪʠ ʨʠʟʦʤʽʚ, %, ʥʝ ʙʽʣʴʰʝ 0,5 

ʇʨʠʤʽʪʢʘ. * - ʟʘ ʚʠʨʦʱʫʚʘʥʥʷ ʤʘʪʦʯʥʦʾ ʧʣʘʥʪʘʮʽʾ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ 

ʜʦʮʽʣʴʥʦ ʟʤʝʥʰʠʪʠ ʢʨʦʢ ʩʘʜʽʥʥʷ ʜʦ 50 ʩʤ, ʚʽʜʧʦʚʽʜʥʦ ʛʫʩʪʦʪʘ ʙʫʜʝ ʩʪʘʥʦʚʠʪʠ 

28,5 ʪʠʩ. ʰʪ. /ʛʘ. 

 

3.9. ɼʦʛʣʷʜ ʟʘ ʥʘʩʘʜʞʝʥʥʷʤʠ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ 

 

ʇʽʩʣʷʩʘʜʠʣʴʥʠʡ ʦʙʨʦʙʽʪʦʢ ï ʩʠʩʪʝʤʘ ʟʘʭʦʜʽʚ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ 

(ʚʽʜ ʩʘʜʽʥʥʷ ʨʠʟʦʤʽʚ ʜʦ ʟʙʠʨʘʥʥʷ ʙʽʦʤʘʩʠ), ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ ʜʣʷ ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʧʨʦʨʦʩʪʘʥʥʷ ʨʠʟʦʤʽʚ ʪʘ ʧʦʷʚʠ ʜʨʫʞʥʠʭʩʭʦʜʽʚ, ʨʝʛʫʣʶʚʘʥʥʷ ʚʦʜʥʦ-

ʧʦʚʽʪʨʷʥʦʛʦ ʪʘ ʧʦʞʠʚʥʦʛʦ ʨʝʞʠʤʫ ˇʨʫʥʪʫ, ʨʫʡʥʫʚʘʥʥʷ ˇʨʫʥʪʦʚʦʾ 

ʢʽʨʢʠ, ʟʥʠʱʝʥʥʷ ʧʨʦʨʦʩʪʢʽʚ ʽ ʩʭʦʜʽʚ ʙʫʨ'ʷʥʽʚ. ʇʽʩʣʷʩʘʜʠʣʥɹʠʡ 

ʦʙʨʦʙʽʪʦʢ ʚʢʣʶʯʘʻ: ʜʦʩʭʦʜʦʚʝ ʙʦʨʦʥʫʚʘʥʥʷ, ʤʽʞʨʷʜʥʽ ʦʙʨʦʙʽʪʢʠ 

ˇʨʫʥʪʫ ʪʘ ʭʽʤʯ̔ʥʠʡ ʟʘʭʠʩʪ ʚʽʜ ʙʫʨ'ʷʥʽʚ. 
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3.10. ɼʦʩʭʦʜʦʚʝ ʙʦʨʦʥʫʚʘʥʥʷ 

 

ɼʦʩʭʦʜʦʚʝ ʙʦʨʦʥʫʚʘʥʥʷ ʥʘʩʘʜʞʝʥʴ ʤʽʩʢʘʥʪʫʩʫ ʧʨʦʚʦʜʷʪʴ ʟ 

ʤʝʪʦʶ ʟʥʠɦ ʝʥʥʷ ʙʫʨ'ʷʥʽʚ, ʷʢʽ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʬʘʟʽ çʙʽʣʘ ʥʠʪʦʯʢʘè ʪʘ 

ʬʘʟʽ ʩʽʤôʷʜʦʣʴ, ʽ ʨʫʡʥʫʚʘʥʥʷ ˇʨʫʥʪʦʚʦʾ ʢʽʨʢʠ [16, 18]. ɹʦʨʦʥʫʚʘʥʥʷ 

ʧʨʦʚʦʜʷʪʴ ʜʦ ʧʦʷʚʠ ʧʝʨʰʠʭ ʩʭʦʜʽʚ ʤʽʩʢʘʥʪʫʩʫ ʧʨʫʞʠʥʥʠʤʠ ʙʦʨʦʥʘʤʠ 

ɹʇ-12 çʄʝʪʝʣʠʢè, ɿɹʈ-24 çɿʝʙʨʘè, ɿʇɻ-12, ɿʇɻ-24 ʚʟʜʦʚʞ ʨʷʜʢʽʚ 

[17]. 

ɸʛʨʦʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʩʫʮʽʣʴʥʦʛʦ ʜʦʩʭʦʜʦʚʦʛʦ ʦʙʨʦʙʽʪʢʫ 

ˇʨʫʥʪʫ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 10. 

ʊʘʙʣʠʮʷ 10 

ɸʛʨʦʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʩʫʮʽʣʴʥʦʛʦ ʜʦʩʭʦʜʦʚʦʛʦ ʦʙʨʦʙʽʪʢʫ 

ˇʨʫʥʪʫ 

ʇʦʢʘʟʥʠʢʠ ʅʦʨʤʘʪʠʚʠ ɼʦʧʫʩʢʠ 

ʇʦʯʘʪʦʢ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʦʪʠ ʅʘ 4-5 ʜʝʥʴ ʚʽʜ 

ʧʦʯʘʪʢʫ ʩʘʜʽʥʥʷ 
Ñ1 ʜʝʥʴ 

ɻʣʠʙʠʥʘ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ 

3,0-5,0 ʩʤ 

ʊʦʚʱʠʥʘ ʥʝʨʦʟʧʫʰʝʥʦʛʦ 

ʰʘʨʫ ʥʘʜ ʨʠʟʦʤʘʤʠ ʥʝ 

ʤʝʥʰʝ 3 ʩʤ 

ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ ʘʛʨʝʛʘʪʫ, ʢʤ/ʛʦʜ. ʜʦ 10  

ʇʨʦʧʫʩʢʠ ʟʘ ʘʛʨʝʛʘʪʦʤ ʽ 

ʤʽʞʩʫʤʞ̔ʥʠʤʠ ʧʨʦʭʦʜʘʤʠ, 

ʚʠʪʷʛʫʚʘʥʥʷ ʨʠʟʦʤʽʚ ʽʟ ˇʨʫʥʪʫ 

ʥʝ 

ʜʦʧʫʩʢʘʻʪʴʩʷ 
 

 

 

3.11. ʍʽʤʽʯʥʠʡ ʩʧʦʩʽʙ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ ʚʽʜ 

ʙʫʨ'ʷʥʽʚ 

 

ɼʣʷ ʚʥʝʩʝʥʥʷ ʛʝʨʙʽʮʠʜʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʙʧʨʠʩʢʫʚʘʯʽ ʆʅʐ-

800, ʆʇ-2000-2-01, ʆʈʇ-2000, ʆʇʂ-3000-18ʇ ʪʘ ʽʥʰʽ, ʷʢʽ 

ʘʛʨʝʛʘʪʫʶʪʴ ʟ ʪʨʘʢʪʦʨʘʤʠ ʟ ʪʷʛʦʚʠʤ ʟʫʩʠʣʣʷʤ 14-20 ʢʅ. ɸʛʨʝʛʘʪʠ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʮʴʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 11. 

 

ʊʘʙʣʠʮʷ 11 
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ʊʝʭʥʽʯʥʽ ʟʘʩʦʙʠ ʜʣʷ ʭʽʤʽʯʥʦʛʦ ʟʘʭʠʩʪʫ ʤʽʩʢʘʥʪʫʩʫ ʚʽʜ ʙʫʨ'ʷʥʽʚ 

ʄʘʨʢʘ 
ɸʛʨʝʛʘʪʫʶʪʴʩʷ ʟ 

ʪʨʘʢʪʦʨʘʤʠ 

ʪʷʛʦʚʦʛʦ ʟʫʩʠʣʣʷ 

14-20 ʢʅ 

ʐʠʨʠʥʘ ʟʘʭʚʘʪʫ, ʤ ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʛʘ/ʛʦʜ. 

ʆʅʐ-800 14 9,6 

ʆʇ-2000-2-01 21,6 11,1 

ʆʈʇ-2000 18 10,8 

ʆʇʂ-3000-18ʇ 18 10,8 

 

ʅʘʩʘʜʞʝʥʥʷ ʤʽʩʢʘʥʪʫʩʫ ʦʙʨʦʙʣʷʶʪʴ ʛʝʨʙʽʮʠʜʦʤ ʇʨʽʤʘ 911 SE 

ʩ.ʝ. (0,6 ʣ/ʛʘ) ʘʙʦ ʄʘʡʩʊʝʨ ʇʘʫʝʨ (150 ʛ/ʛʘ) ʘʙʦ ʄʘʡʩʊʝʨÈ 62% ɺ.ɻ. 

(150 ʛ/ʛʘ) + ɹʽʦʇʘʫʝʨÈ (1,25 ʣ/ʛʘ) ʟʘ ʥʘʩʪʘʥʥʷ ʬʘʟʠ ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʧʘʛʦʥʦʫʪʚʦʨʝʥʥʷ ʫ ʢʫʣʴʪʫʨʠ ʪʘ ʧʦʷʚʠ ʤʘʩʦʚʠʭ ʩʭʦʜʽʚ ʫ ʙʫʨ'ʷʥʽʚ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʣʠʧʘʯʘ ɹʽʦʇʘʫʝʨÈ ʻ ʦʙʦʚ'ʷʟʢʦʚʠʤ. ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, 

ʱʦ ʧʩ̔ʣʷ ʦʙʨʦʙʽʪʢʫ ʛʝʨʙʽʮʠʜʘʤʠ ʤʦʞʣʠʚʝ ʥʝʟʥʘʯʥʝ ʧʦʨʫʰʝʥʥʷ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʩʪʫ ʨʦʩʣʠʥ ʤʽʩʢʘʥʪʫʩʫ.  

ʄʝʭʘʥʽʟʦʚʘʥʽ ʨʦʙʦʪʠ ʧʽʩʣʷ ʚʥʝʩʝʥʥʷ ʛʝʨʙʽʮʠʜʽʚ ʧʨʦʚʦʜʷʪʴ ʥʘ 4-ʡ 

ʜʝʥʴ [19, 6]. 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʦʙʧʨʠʩʢʫʚʘʥʴ ʧʣʘʥʪʘʮʽʡ ʥʝʦʙʭʽʜʥʦ 

ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ ʜʦ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʤʽʩʢʘʥʪʫʩʫ ʚʽʜ 

ʙʫʨ'ʷʥʽʚ (ʪʘʙʣ. 12). 

ʊʘʙʣʠʮʷ 12 

ɸʛʨʦʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʟʘʭʠʩʪʫ ʨʦʩʣʠʥ ʤʽʩʢʘʥʪʫʩʫ ʚʽʜ ʙʫʨ'ʷʥʽʚ 

ʇʦʢʘʟʥʠʢʠ ʅʦʨʤʘʪʠʚʠ 

ʇʦʯʘʪʦʢ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʦʪʠ ʬʘʟʘ ʩʽʤôʷʜʦʣʴ ï ʧʝʨʰʘ ʧʘʨʘ 

ʣʠʩʪʦʯʢʽʚ ʫ ʙʫʨ'ʷʥʽʚ 

ɺʠʩʦʪʘ ʨʦʩʣʠʥ ʤʽʩʢʘʥʪʫʩʫ, (ʩʤ) ʜʦ 30 

ʇʨʦʧʫʩʢʠ ʟʘ ʘʛʨʝʛʘʪʦʤ ʽ ʤʽʞ ʩʫʤʽʞʥʠʤʠ 

ʧʨʦʭʦʜʘʤʠ 
ʥʝ ʜʦʧʫʩʢʘʻʪʴʩʷ 

ɿʘ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʧʽʜ ʯʘʩ ʦʙʧʨʠʩʢʫʚʘʥʥʷ, 

Áʉ 

15é24 

ʚʨʘʥʮʽ ʘʙʦ ʫʚʝʯʝʨʽ 

ʐʚʠʜʢʽʩʪʴ ʚʽʪʨʫ, (ʤ/ʩ) ʜʦ 5 

ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ ʘʛʨʝʛʘʪʫ, ʢʤ/ʛʦʜ. 5-7 

ʉʧʦʩʽʙ ʨʫʭʫ ʘʛʨʝʛʘʪʫ ʧʦ ʤʽʞʨʷʜʜʷʭ ʯʦʚʥʠʢʦʚʠʡ 

ʅʦʨʤʠ ʚʠʪʨʘʪʠ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ, ʣ/ʛʘ 200-300 

ʅʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʨʦʙʦʯʦʾ ʨʽʜʠʥʠ 

ʧʦ ʰʠʨʠʥʽ ʟʘʭʚʘʪʫ ʦʢʨʝʤʠʤʠ ʨʦʟʧʠʣʶʚʘʯʘʤʠ 

ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʚʠʪʨʘʪʠ 
ʜʦ 25% ʜʦ 10% 
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3.12. ʄʽʞʨʷʜʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ 

 

ʇʝʨʰʝ ʨʦʟʧʫʰʫʚʘʥʥʷ ˇʨʫʥʪʫ ʚ ʤʽʞʨʷʜʜʷʭ ʧʨʦʚʦʜʷʪʴ ʟʘ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʚ ʧʝʨʽʦʜ, ʢʦʣʠ ʪʽʣʴʢʠ ʧʦʟʥʘʯʠʣʠʩʷ ʨʷʜʢʠ ʩʭʦʜʽʚ ʤʽʩʢʘʥʪʫʩʫ 

ʛʽʛʘʥʪʩʢɹʦʛʦ. ʉʣʽʜ ʤʘʪʠ ʥʘ ʫʚʘʟʽ, ʱʦ ʧʘʨʦʩʪʢʠ ʤʽʩʢʘʥʪʫʩʫ ʤʘʶʪʴ 

ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʦʩʽ ʨʷʜʢʘ ʜʦ Ñ10 ʩʤ, ʪʦʤʫ ʟʘʭʠʩʥʘ ʟʦʥʘ ʤʘʻ ʩʪʘʥʦʚʠʪʠ 20-

25 ʩʤ. ɼʣʷ ʤʽʞʨʷʜʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʫʣʴʪʠʚʘʪʦʨʠ ʪʠʧʫ 

ʋʉʄʂ-5,4ɺ(ɹ) ʟ ʦʙʣʘʜʥʘʥʥʷʤ ʾʭ ʦʜʥʦʙʽʯʥʠʤʠ ʣʘʧʘʤʠ-ʙʨʠʪʚʘʤʠ ʟ 

ʰʠʨʠʥʦʶ ʟʘʭʚʘʪʫ 150-165 ʤʤ, ʱʦ ʚʩʪʘʥʦʚʣʶʪʁʴʩʷ ʧʦ ʜʚʽ ʥʘ ʢʦʞʥʝ 

ʤʽʞʨʷʜʜʷ, ʘ ʧʦ ʡʦʛʦ ʮʝʥʪʨʫ ï ʩʪʨʽʣʯʘʩʪʘ ʣʘʧʘ ʟʘʭʚʘʪʦʤ 330 ʤʤ ʘʙʦ 

ʩʧʘʨʝʥʽ ʣʘʧʠ-ʙʨʠʪʚʠ. ɻʣʠʙʠʥʘ ʦʙʨʦʙʽʪʢʫ ï3é5 ʩʤ (ʨʠʩ. 10).  

ʇʦʟʘʜʫ ʩʝʢʮʽʾ ʢʫʣʴʪʠʚʘʪʦʨʘ, ʜʣʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʟʥʠʱʝʥʥʷ 

ʙʫʨ'ʷʥʽʚ, ʜʦʮʽʣʴʥʦ ʚʩʪʘʥʦʚʠʪʠ ʧʨʫʞʠʥʥʫ ʙʦʨʦʥʢʫ. 

ʉʣʽʜ ʤʘʪʠ ʥʘ ʫʚʘʟʽ, ʱʦ ʨʦʙʦʯʘ ʰʠʨʠʥʘ ʟʘʭʚʘʪʫ ʢʫʣʴʪʠʚʘʪʦʨʘ ʤʘʻ 

ʩʧʽʚʧʘʜʘʪʠ ʽʟ ʰʠʨʠʥʦʶ ʩʘʜʠʣʴʥʦʾ ʤʘʰʠʥʠ. 

ʂʫʣʴʪʠʚʘʪʦʨʠ ʂʈʅɺ-4,2, ʂʈʅɺ-5,6 ʘʛʨʝʛʘʪʫʶʪʴʩʷ ʟ ʪʨʘʢʪʦʨʘʤʠ 

ʢʣʘʩʫ 14-20 ʢɺʪ. ʂʦʣʽʶ ʢʦʣʽʩʥʠʭ ʪʨʘʢʪʦʨʽʚ ʟʘ ʤʽʞʨʷʜʴ 70 ʩʤ 

ʚʠʩʪʘʚʣʷʁ ʪʴ ʥʘ ʰʠʨʠʥʫ 1400 ʤʤ.  

  

ʘ) ʙ) 

ʈʠʩ. 10. ʇʝʨʰʠʡ ʤʽʞʨʷʜʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʥʘ ʜʦʩʣʽʜʥʦʤʫ ʧʦʣʽ 

ɯɹʂʽʎɹ (ʩ. ʂʩʘʚʝʨʽʚʢʘ ʜʨʫʛʘ, ɺʘʩʠʣʴʢʽʚʩʴʢʠʡ ʨ-ʥ) 2015 ʨ 

ʘ) ʪʨʴʦʭ ʨʷʜʥʠʡ ʢʫʣʴʪʠʚʘʪʦʨ; ʧôʷʪʠʨʷʜʥʠʡ ʢʫʣʴʪʠʚʘʪʦʨ 
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ʇʝʨʰʠʡ ʤʽʞʨʷʜʥʠʡ ʦʙʨʦʙʽʪʦʢ ʧʨʦʚʦʜʷʪʴ ʥʘ ʛʣʠʙʠʥʫ 3-5 ʩʤ, ʜʨʫʛʠʡ 

ï ʥʘ ʛʣʠʙʠʥʫ 7-8 ʩʤ. ɸʛʨʝʛʘʪʠ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʮʴʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʧʨʦʮʝʩʫ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 13. 

ʊʘʙʣʠʮʷ 13 

ɸʛʨʝʛʘʪʠ ʜʣʷ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʧʽʜ ʤʽʩʢʘʥʪʫʩ 

ʛʽʛʘʥʪʩʢɹʠʡ 

ʅʘʟʚʘ ʄʘʨʢʘ ɸʛʨʝʛʘʪʫʶʪʴʩʷ ʟ 

ʪʨʘʢʪʦʨʘʤʠ 

ʪ̫ʛʦʚʦʛʦ ʟʫʩʠʣʣʷ 

14-20 ʢɺʪ 

ʐʠʨʠʥʘ 

ʟʘʭʚʘʪʫ, ʤ 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ, 

ʛʘ/ʛʦʜ. 

ʂʫʣʴʪʠʚʘʪʦʨʠ ʂʈʅɺ-4,2 4,2 2,5 

ʂʈʅɺ-5,6 5,6 3,4 

ʋʉʄʂ-5,4ɺ(ɹ) 5,4 3,2 

 

ʅʘ ʜʫʞʝ ʫʱʽʣʴʥʝʥʠʭ ʽ ʟʘʙʫʨôʷʥʝʥʠʭ ʧʦʣʷʭ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʢʫʣʴʪʠʚʘʪʦʨʠ ʟ ʘʢʪʠʚʥʠʤʠ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʬʨʝʟʝʨʥʦʛʦ ʪʠʧʫ, ʚ 

ʟʦʥʽ ʜʽʾ ʷʢʠʭ ʟʥʠʱʝʥʥʷ ʙʫʨ'ʷʥʽʚ ʜʦʩʷʛʘʻʪʴʩʷ 100%. ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ 

ʘʛʨʝʛʘʪʽʚ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʧʝʨʰʦʛʦ ʤʽʣʢʦʛʦ ʨʦʟʧʫʰʫʚʘʥʥʷ ʥʝ 

ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 4 ʢʤ/ʛʦʜ. [18]. 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʝʨʰʝ ʨʦʟʧʫʰʫʚʘʥʥʷ ˇʨʫʥʪʫ ʚ 

ʤʽʞʨʷʜʜʷʭ ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʥʘ ʧʦʯʘʪʢʫ ʚʝʛʝʪʘʮʽʾ. ʅʘʩʪʫʧʥʽ 

ʨʦʟʧʫʰʫʚʘʥʥʷ ʚ ʤʽʞʨʜ̫ʜʷʭ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʟʘʣʝʞʥʦ ʚʽʜ 

ʱʽʣʴʥʦʩʪʽ ʪʘ ʟʘʙʫʨôʷʥʝʥʦʩʪʽ ˇʨʫʥʪʫ ʢʫʣʪɹʠʚʘʪʦʨʦʤ ʥʘ ʙʽʣʴʰʫ ʛʣʠʙʠʥʫ 

(ʜʦ 8 ʩʤ) ʟ ʧʽʜʛʦʨʪʘʥʥʷʤ ʨʦʩʣʠʥ ʤʽʩʢʘʥʪʫʩʫ ʩʧʝʮʽʘʣʴʥʠʤʠ 

ʦʢʫʯʥʠʢʘʤʠ, ʧʨʠ ʮʴʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠʩʠʧʘʥʥʷ ʙʫʨ'ʷʥʽʚ ʫ ʟʦʥʽ 

ʨʜ̫ʢʘ. 

ɸʛʨʝʛʘʪ ʚʠʚʦʜʷʪʴ ʚ ʤʽʞʨʷʜʜʷ, ʚʠʟʥʘʯʝʥʽ ʜʣʷ ʧʝʨʰʦʛʦ ʧʨʦʭʦʜʫ, 

ʦʧʫʩʢʘʶʪʴ ʢʫʣʴʪʠʚʘʪʦʨ ʫ ʨʦʙʦʯʝ ʧʦʣʦʞʝʥʥʷ. ʅʘ ʚʽʜʨʽʟʢʫ 10-20 ʤ 

ʦʩʪʘʪʦʯʥʦ ʨʝʛʫʣʶʶʪʴ ʛʣʠʙʠʥʫ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ, ʰʠʨʠʥʫ ʟʘʭʠʩʥʠʭ 

ʟʦʥ. ʇʽʜ ʯʘʩ ʥʘʩʪʫʧʥʠʭ ʟʘʾʟʜʽʚ ʘʛʨʝʛʘʪʫ ʚ ʟʘʛʽʥʢʫ ʩʣʽʜʢʫʶʪʴ, ʱʦʙ 

ʩʪʠʢʦʚʝ ʤʽʞʨʷʜʜʷ ʥʝ ʧʦʪʨʘʧʣʷʣʦ ʤʽʞ ʨʦʙʦʯʠʤʠ ʩʝʢʮʽʷʤʠ 

ʢʫʣʴʪʠʚʘʪʦʨʘ [19]. ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʧʫʰʫʚʘʥʥʷ ˇʨʫʥʪʫ ʚ 

ʤʽʞʨʷʜʜʷʭ ʥʝʦʙʭʽʜʥʦ ʜʦʪʨʠʤʫʚʘʪʠʩʴ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʚʠʤʦʛ (ʪʘʙʣ. 14). 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘ ʜʨʫʛʠʡ ʨʽʢ ʚʝʛʝʪʘʮʽʾ ʚʽʜʭʠʣʝʥʥʷ ʧʘʛʦʥʽʚ 

ʚʽʜ ʦʩʽ ʨʷʜʢʘ ʜʦʩʷʛʘʻ 15 ʩʤ, ʪʦʤʫ ʰʠʨʠʥʘ ʦʙʨʦʙʣʶʚʘʣʴʥʦʾ ʟʦʥʠ 

ʧʦʚʠʥʥʘ ʩʪʘʥʦʚʠʪʠ 30é35 ʩʤ (ʟʘ ʰʠʨʠʥʠ ʤʽʞʨʷʜʴ 70 ʩʤ). 
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ʂʫʣʴʪʠʚʘʮʽʶ ʧʦʪʨʽʙʥʦ ʧʨʦʚʦʜʠʪʠ ʚ ʜʚʘ ʩʣʽʜʠ (ʟʘ ʦʜʠʥ ʧʨʦʭʽʜ 

ʪʨʘʢʪʦʨʘ) ʟ ʧʝʨʝʢʨʠʪʪʷʤ ʣʘʧ 100%. ʋ ʢʦʥʪʨʦʣʶʚʘʥʥʽ ʨʽʚʥʷ 

ʟʘʙʫʨôʷʥʝʥʥʷ ʦʩʥʦʚʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʻ ʩʚʦʻʯʘʩʥʝ ʦʙʧʨʠʩʢʫʚʘʥʥʷ 

ʛʝʨʙʽʮʠʜʦʤ. 

ʊʘʙʣʠʮʷ 14 

ɸʛʨʦʪʝʭʥʽʯʥʽ ʚʠʤʦʛʠ ʜʦ ʨʦʟʧʫʰʫʚʘʥʥʷ ˇʨʫʥʪʫ ʚ ʤʽʞʨʷʜʜʷʭ 

ʇʦʢʘʟʥʠʢʠ ʅʦʨʤʘʪʠʚʠ ɼʦʧʫʩʢʠ 

ʇʦʯʘʪʦʢ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʦʪʠ ʇʦʟʥʘʯʝʥʥʷ ʨʷʜʢʽʚ 

ʩʭʦʜʘʤʠ ʨʠʟʦʤʽʚ 

ʤʩ̔ʢʘʥʪʫʩʫ 

ʛʽʛʘʥʪʩʴʢʦʛʦ 

ʇʦʚʥʽ ʩʭʦʜʠ 

ʊʨʠʚʘʣʽʩʪʴ ʨʦʙʦʪʠ, ʜʥʽʚ  2-3 ʚ ʦʜʥʦʤʫ ʧʦʣʽ Ñ1 

ɻʣʠʙʠʥʘ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʚ ʤʽʞʨʷʜʜʷʭ, 

ʩʤ: ʧʝʨʰʠʡ 

ʜʨʫʛʠʡ 

 

3-5 

ʜʦ 8 

 

Ñ1 

 

ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ ʘʛʨʝʛʘʪʫ, ʢʤ/ʛʦʜ. 4-6 Ñ1 

ʐʠʨʠʥʘ ʟʘʭʠʩʥʦʾ ʟʦʥʠ ʨʷʜʢʘ, ʩʤ 20-25  

ʇʦʰʢʦʜʞʝʥʥʷ ʨʦʩʣʠʥ ʤʽʩʢʘʥʪʫʩʫ 

ʛʽʛʘʥʪʩʴʢʦʛʦ, % 
ʜʦ 5 +1 

ʇʦʚʥʦʪʘ ʧʽʜʨʽʟʘʥʥʷ ʙʫʨôʷʥʽʚ, % ʥʝ ʤʝʥʰʝ 95  

ɻʨʫʜʦʯʦʢ ʨʦʟʤʽʨʦʤ ʥʝ ʙʽʣʴʰʝ 20 ʤʤ, % 5 Ñ5 

ʉʧʦʩʽʙ ʨʫʭʫ ʘʛʨʝʛʘʪʫ ʏʦʚʥʠʢʦʚʠʡ  

 

3.13. ɿʙʠʨʘʥʥʷ ʙʽʦʤʘʩʠ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ 

 

ɿʙʠʨʘʥʥʷ ʙʽʦʤʘʩʠ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ ʧʨʦʚʦʜʷʪʴ ʟ 

ʣʠʩʪʦʧʘʜʘ ʧʦ ʙʝʨʝʟʝʥʴ ʟʘ ʥʘʡʤʝʥʰʦʾ ʚʦʣʦʛʦʩʪʽ. ʋ ʣʠʩʪʦʧʘʜʽ ʚʦʣʦʛʽʩʪʴ 

ʙʽʦʤʘʩʠ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʢʣʘʜʘʻ 40-45%, ʘ ʚ ʙʝʨʝʟʥʽ ʟʥʠʞʫʻʪʴʩʷ ʜʦ 20-

25%. ɺʠʭʽʜ ʩʫʭʦʾ ʙʽʦʤʘʩʠ ʪʘ ʾʾ ʷʢʽʩʪʴ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʪʝʨʤʽʥʽʚ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ. ɺ ʩʽʯʥʽ-ʣʶʪʦʤʫ ʣʠʩʪʷ ʤʽʩʢʘʥʪʫʩʫ ʦʧʘʜʘʻ ʽ 

ʫʨʦʞʘʡʥʽʩʪʴ ʙʽʦʤʘʩʠ ʟʥʠʞʫʻʪʴʩʷ ʥʘ 20ï40%, ʘʣʝ ʷʢʽʩʪʴ ʟʙʽʣʴʰʫʻʪʴʩʷ, 

ʪʦʤʫ ʱʦ ʣʠʩʪʷ ʤʘʻ ʚʠʩʦʢʫ ʟʦʣʴʥʽʩʪʴ (ʩʪʝʙʣʦ ï 4,8%, ʣʠʩʪʦʢ ï 9%). 

ɼʦ ʪʦʛʦ ʞ ʚʘʨʪʦ ʧʘʤôʷʪʘʪʠ ʧʨʦ ʨʠʟʠʢ ʟʤʝʥʰʝʥʥʷ ʟʙʦʨʫ ʙʽʦʤʘʩʠ 

ʯʝʨʝʟ ʩʢʣʘʜʥʽ ʧʦʛʦʜʥʽ ʫʤʦʚʠ, ʱʦ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʚ ʦʩʽʥʥʴʦ-ʟʠʤʦʚʦ-

ʚʝʩʥʷʥʠʡ ʧʝʨʽʦʜ (ʚʽʪʝʨ, ʥʘʣʠʧʘʥʥʷ ʤʦʢʨʦʛʦ ʩʥʽʛʫ, ʣʴʦʜʫ ʪʦʱʦ), ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʦʙʣʘʤʫʚʘʥʥʷ ʘʙʦ ʚʠʣʷʛʘʥʥʷ ʩʪʝʙʝʣ. ʃʠʩʪʷ ʤʽʩʢʘʥʪʫʩʫ 

ʛʽʛʘʥʪʩʴʢʦʛʦ, ʱʦ ʦʧʘʣʦ ʟʘ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʘʪʠ ʷʢ 
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ʤʫʣʴʯʫ ʘʙʦ ʷʢ ʦʨʛʘʥʽʯʥʝ ʜʦʙʨʠʚʦ. ɿʘ ʦʩʽʥʥʴʦ-ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ 

ʟʤʝʥʰʫ̒ ʪʴʩʷ ʤʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ ʩʠʨʦʚʠʥʠ (ʚʤʽʩʪ ʟʦʣʠ, ʘʟʦʪʫ, ʢʘʣʽʶ, 

ʭʣʦʨʫ ʪʦʱʦ), ʱʦ ʧʽʜʚʠʱʫʻ ʾʾ ʷʢʽʩʪʴ. ɿʙʽʨ ʫʨʦʞʘʶ ʚʦʩʝʥʠ ʪʘ ʚʟʠʤʢʫ 

ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʙʽʣʴʰʝ ʙʽʦʤʘʩʠ (ʧʦʨʽʚʥʷʥʦ ʟ ʚʝʩʥʦʶ), ʧʝʨʝʨʦʙʠʪʠ 

ʾʾ ʪʘ ʦʜʨʘʟʫ ʚʠʢʦʨʠʩʪʘʪʠ ʷʢ ʧʘʣʠʚʦ, ʱʦ ʩʫʪʪʻʚʦ ʩʢʦʨʦʯʫʻ ʚʠʪʨʘʪʠ ʥʘ 

ʟʙʝʨʽʛʘʥʥʷ. 

ʇʝʨʝʚʘʛʦʶ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ ʥʘʜ ʝʥʝʨʛʝʪʠʯʥʠʤʠ 

ʧʣʘʥʪʘʮʽʷʤʠ ʪʦʧʦʣʽ ʪʘ ʚʝʨʙʠ ʻ ʪʝ, ʱʦ ʡʦʛʦ ʟʙʠʨʘʶʪʴ ʱʦʨʦʢʫ. ʋ 

ʧʝʨʰʠʡ ʨʽʢ ʧʽʩʣʷ ʩʘʜʽʥʥʷ ʬʽʪʦʤʘʩʫ ʤʽʩʢʘʥʪʫʩʫ ʥʝ ʟʙʠʨʘʶʪʴ ʯʝʨʝʟ ʾʾ 

ʥʝʟʥʘʯʥʫ ʢʣ̔ʴʢʽʩʪʴ (ʜʦ 5 ʪ/ʛʘ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ). ʅʘ ʜʨʫʛʠʡ ʨʽʢ 

ʚʨʦʞʘʡʥʽʩʪʴ ʧʣʘʥʪʘʮʽʡ ʟʨʦʩʪʘʻ ʜʦ 10 ʪ/ʛʘ, ʘ ʥʘ ʪʨʝʪʽʡ ʽ ʥʘʩʪʫʧʥʽ ʨʦʢʠ 

ʫʨʦʞʘʡ ʢʫʣʴʪʫʨʠ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 20-25 ʪ/ʛʘ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ. ɿ 

ʦʜʥʦʛʦ ʧʦʣʷ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ ʚʨʦʞʘʡ ʤʦʞʥʘ ʟʙʠʨʘʪʠ 

ʚʧʨʦʜʦʚʞ 15-20 ʨʦʢʽʚ. 

ɼʣʷ ʟʙʠʨʘʥʥʷ ʙʽʦʤʘʩʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʤʘʰʠʥʠ, ʟʘʣʝʞʥʦ 

ʚʽʜ ʧʦʪʨʝʙ ʨʠʥʢʫ. ɿʽʙʨʘʥʠʡ ʚʨʦʞʘʡ ʤʦʞʝ ʙʫʪʠ ʫ ʚʠʛʣʷʜʽ ʩʽʯʢʠ ʘʙʦ 

ʪʶʢʽʚ. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʧʨʦʚʦʜʠʪʴʩʷ ʟʙʠʨʘʥʥʷ ʟ ʦʜʥʦʯʘʩʥʠʤ 

ʧʦʜʨʽʙʥʝʥʥʷʤ (ʧʨʷʤʝ ʢʦʤʙʘʡʥʫʚʘʥʥʷ), ʘ ʫ ʜʨʫʛʦʤʫ ï ʩʢʦʰʫʚʘʥʥʷ ʫ 

ʚʘʣʢʠ ʟ ʧʦʜʘʣʴʰʠʤ ʪʶʢʫʚʘʥʥʷʤ (ʨʦʟʜʽʣʴʥʝ ʢʦʤʙʘʡʥʫʚʘʥʥʷ). 

 

3.14. ɿʙʠʨʘʥʥʷ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ ʟ ʦʜʥʦʯʘʩʥʠʤ 

ʧʦʜʨʽʙʥʝʥʥʷʤ ʙʽʦʤʘʩʠ (ʧʨʷʤʝ ʢʦʤʙʘʡʥʫʚʘʥʥʷ) 

 

ʆʧʝʨʘʮʽʾ ʟʽ ʟʙʠʨʘʥʥʷ ʙʽʦʤʘʩʠ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ ʧʨʷʤʠʤ 

ʢʦʤʙʘʡʥʫʚʘʥʥʷʤ ʦʙôʻʜʥʘʥʽ ʚ ʻʜʠʥʠʡ ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʧʨʦʮʝʩ, ʷʢʠʡ 

ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʟʙʠʨʘʥʥʷ ʽ ʧʦʜʨʽʙʥʝʥʥʷ ʩʪʝʙʝʣ ʪʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʣʠʩʪʦʩʪʝʙʣʦʚʦʾ ʤʘʩʠ ʥʘ ʟʘʚʦʜ. 

ɺʽʜ ʧʨʘʚʠʣʴʥʦʾ ʽ ʯʽʪʢʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʜʘʥʦʛʦ ʧʨʦʮʝʩʫ, 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʙʠʨʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʽ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ ʟʘʣʝʞʠʪʴ ʧʦʚʥʦʪʘ ʟʙʦʨʫ ʚʨʦʞʘʶ. ʊʦʤʫ ʧʝʨʝʜ ʟʙʠʨʘʥʥʷʤ 

(ʷʢʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʛʨʫʧʦʚʠʡ ʩʧʦʩʽʙ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʙʠʨʘʣʴʥʠʭ 

ʘʛʨʝʛʘʪʽʚ) ʥʘʤʽʯʘʶʪʴ ʨʘʮʦ̔ʥʘʣʴʥʽ ʤʘʨʰʨʫʪʠ ʨʫʭʫ, ʨʦʟʙʠʚʘʶʪʴ ʧʦʣʝ ʥʘ 
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ʟʘʛʽʥʢʠ (ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʡʦʛʦ ʢʦʥʬʽʛʫʨʘʮʽʾ, ʩʧʦʩʦʙʫ ʨʫʭʫ ʪʘ ʢʽʣʴʢʦʩʪʽ 

ʟʙʠʨʘʣʥɹʠʭ ʘʛʨʝʛʘʪʽʚ) ʽ ʨʦʙʣʷʪʴ ʧʨʦʢʦʩʠ (ʨʠʩ. 21). 

 

ʈʠʩ. 21. ɿʙʠʨʘʥʥʷ ʙʽʦʤʘʩʠ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ ʢʦʩʘʨʢʦʶ 

ʈʦʩʴ-2 ʥʘ ʜʦʩʣʽʜʥʦʤʫ ʧʦʣʽ ɯɹʂʽʎɹ (ʩ. ʂʩʘʚʝʨʽʚʢʘ ʜʨʫʛʘ, 

ɺʘʩʠʣʴʢʽʚʩʴʢʠʡ ʨ-ʥ) 2017 ʨ 

ɼʣʷ ʟʙʠʨʘʥʥʷ ʽ ʦʜʥʦʯʘʩʥʦʛʦ ʧʦʜʨʽʙʥʝʥʥʷ ʣʠʩʪʢʦʚʦ-ʩʪʝʙʣʦʚʦʾ 

ʤʘʩʠ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʘʤʦʭʽʜʥʽ 

ʢʦʨʤʦʟʙʠʨʘʣʥɹʽ ʢʦʤʙʘʡʥʠ (ʪʘʙʣ. 15). ʇʨʠ ʮʴʦʤʫ, ʚʨʘʭʦʚʫʶʯʠ 

ʪʦʚʱʠʥʫ ʽ ʪʚʝʨʜʽʩʪʴ ʩʪʝʙʝʣ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʧʝʮʽʘʣʴʥʽ 

ʤʘʰʠʥʠ, ʧʨʠʩʪʦʩʦʚʘʥʽ ʜʦ ʚʘʞʢʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʊʘʙʣʠʮʷ 15 

ɸʛʨʝʛʘʪʠ ʜʣʷ ʟʙʠʨʘʥʥʷ ʙʽʦʤʘʩʠ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ ʧʨʷʤʠʤ 

ʢʦʤʙʘʡʥʫʚʘʥʥʷʤ 

ʄʘʨʢʘ ʤʘʰʠʥʠ 
ɸʛʨʝʛʘʪʫʶʪʴʩʷ ʟ 

ʪʨʘʢʪʦʨʘʤʠ 

ʐʠʨʠʥʘ 

ʟʘʭʚʘʪʫ, ʤ 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ, 

ʛʘ/ʛʦʜ. 

ʂʇʅ-300 ñʇʘʣʝʩʩʝ FT40ò 

ʪʷʛʦʚʦʛʦ ʟʫʩʠʣʣʷ 

14-20 ʢʅ 

3,0 1,8 

ʂʈʇ-ʌ-2 çʈʦʩʴ-2è 2,0 1,2 

ʂʀʈ-1,5 1,5 0,9 

MC 90 STWIN 1,4 0,8 

ʂɻ-6 ñʇʦʣʽʩʩʷ-250ò ʩʘʤʦʭʽʜʥʠʡ 3,0 1,8 

ñɼʦʥ-680ò (ʈʉʄ-100) ʩʘʤʦʭʽʜʥʠʡ 3,4 2,0 

Class ĂJaguarò980 ʩʘʤʦʭʽʜʥʠʡ 4,5 2,7 

Case Mammut 7800 ʩʘʤʦʭʽʜʥʠʡ 4,2 2,5 
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ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ ʘʛʨʝʛʘʪʽʚ 4é10 ʢʤ/ʛʦʜ. ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ 

ʩʣʽʜʢʫʁ ʪʴ, ʱʦʙ ʘʚʪʦʤʦʙʽʣʽ ʘʙʦ ʪʨʘʢʪʦʨʠ ʟ ʧʨʠʯʝʧʘʤʠ ʜʣʷ ʚʽʜʚʝʟʝʥʥʷ 

ʧʦʜʨʙ̔ʥʝʥʦʾ ʤʘʩʠ ʨʫʭʘʣʠʩʷ ʧʘʨʘʣʝʣʴʥʦ ʭʦʜʫ ʘʛʨʝʛʘʪʫ. ʇʦʢʘʟʥʠʢʠ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʷʢʽʩʪʴ ʟʙʠʨʘʥʥʷ ʙʽʦʤʘʩʠ ʤʽʩʢʘʥʪʫʩʫ, ʧʦʚʠʥʥʽ 

ʚʽʜʧʦʚʽʜʘʪʠ ʟʥʘʯʝʥʥʷʤ, ʥʘʚʝʜʝʥʠʤ ʫ ʪʘʙʣʠʮʽ 16. 

ʊʘʙʣʠʮʷ 16 

ʇʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʟʙʠʨʘʥʥʷ ʙʽʦʤʘʩʠ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ 

ʅʘʟʚʘ ʧʦʢʘʟʥʠʢʽʚ ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

1 ɺʦʣʦʛʽʩʪʴ ʙʽʦʤʘʩʠ, % ʜʦ 25 

2 ɼʦʚʞʠʥʘ ʩʽʯʢʠ, ʤʤ ʜʦ 20 

3 ɺʠʩʦʪʘ ʟʨʽʟʫ, ʩʤ, ʥʝ ʙʽʣʴʰʝ 10-15 

4 ɿʘʛʘʣʴʥʽ ʚʪʨʘʪʠ ʙʽʦʤʘʩʠ, %, ʥʝ ʙʽʣʴʰʝ 1 

 

ʋʩʽ ʟʙʠʨʘʣʴʥʽ ʨʦʙʦʪʠ ʩʣʽʜ ʧʨʦʚʘʜʠʪʠ ʧʦʪʦʢʦʚʠʤ ʤʝʪʦʜʦʤ, ʧʨʠ 

ʷʢʦʤʫ ʧʦʜʨʽʙʥʝʥʫ ʙʽʦʤʘʩʫ ʙʝʟ ʟʘʡʚʠʭ ʧʝʨʝʚʘʥʪʘʞʝʥʴ ʜʦʩʪʘʚʣʷʶʪʴ ʜʦ 

ʤʽʩʮʴ ʟʙʝʨʽʛʘʥʥʷ ʘʙʦ ʧʝʨʝʨʦʙʣʷʥʥʷ. 

 

3.15. ʈʦʟʜʽʣʴʥʝ ʢʦʤʙʘʡʥʫʚʘʥʥʷ 

 

ʈʦʟʜʽʣʴʥʝ ʢʦʤʙʘʡʥʫʚʘʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʜʚʦʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʦʧʝʨʘʮʽʡ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟʜʽʣʝʥʽ ʚ ʯʘʩʽ. ʉʧʝʨʰʫ ʧʨʦʚʦʜʠʪʴʩʷ 

ʩʢʦh ʫʚʘʥʥʷ ʫ ʚʘʣʢʠ, ʘ ʧʦʪʽʤ ï ʪʶʢʫʚʘʥʥʷ ʫ ʪʶʢʠ, ʱʽʣʴʥʽʩʪʶ 140ï

170 ʢʛ/ʤ
3
. ʇʝʨʝʚʘʛʦʶ ʜʘʥʦʛʦ ʩʧʦʩʦʙʫ ʻ ʪʝ, ʱʦ ʪʶʢʠ ʟʨʫʯʥʽʰʝ 

ʪʨʘʥʩʧʦʨʪʫʚʘʪʠ ʽ ʟʙʝʨʽʛʘʪʠ. ʉʢʦʰʫʚʘʥʥʷ ʫ ʚʘʣʢʠ ʧʨʦʚʦʜʷʪʴ 

ʨʦʪʦʨʥʠʤʠ ʢʦʩʘʨʢʘʤʠ (ʪʘʙʣ. 17). ʆʧʪʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ 

ʘʛʨʝʛʘʪʫ ï 8é14 ʢʤ/ʛʦʜ. ɿʘ ʨʦʟʜʽʣʴʥʦʛʦ ʟʙʠʨʘʥʥʷ ʥʝʦʙʭʽʜʥʦ, ʱʦʙ 

ʚʠʩʦʪʘ ʟʨʽʟʫ ʙʫʣʘ ʚ ʤʝʞʘʭ 15-20 ʩʤ, ʱʦʙ ʫʪʚʦʨʝʥʠʡ ʚʘʣʦʢ ʤʽʮʥʦ 

ʫʪʨʠʤʫʚʘʚʩʷ ʥʘ ʩʪʝʨʥʽ ʪʘ ʜʦʙʨʝ ʧʽʜʩʫʰʫʚʘʚʩʷ. ɺʘʣʢʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʥʝ 

ʥʘʜʪʦ ʰʠʨʦʢʠʤʠ (ʥʘ ʰʠʨʠʥʫ ʧʨʝʩ-ʧʽʜʙʠʨʘʯʘ) ʪʘ ʨʽʚʥʦʤʽʨʥʠʤʠ.  

ʏʝʨʝʟ ʜʚʘ-ʪʨʠ ʜʥʽ ʚʘʣʢʠ ʧʽʜʙʠʨʘʶʪʴ ʧʨʝʩ-ʧʽʜʙʠʨʘʯʝʤ ʽ ʪʶʢʫʶʪʴ 

ʫ ʪʶʢʠ, ʷʢʽ ʪʨʘʥʩʧʦʨʪʫʶʪʴ ʥʘ ʟʘʚʦʜ ʜʣʷ ʧʝʨʝʨʦʙʢʠ ʯʠ ʟʙʝʨʽʛʘʥʥʷ, ʘʙʦ 

ʫ ʢʦʪʝʣʴʥʽ ʜʣʷ ʩʧʘʣʶʚʘʥʥʷ. ɼʣʷ ʧʽʜʙʠʨʘʥʥʷ ʚʘʣʢʽʚ ʽ ʪʶʢʫʚʘʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʪʠʧʠ ʧʨʝʩʽʚ, ʷʢʽ ʩʪʚʦʨʶʶʪʴ ʪʶʢʠ ʨʽʟʥʦʾ ʬʦʨʤʠ ʽ 
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ʤʘʩʠ (ʧʨʷʤʦʢʫʪʥʽ ʪʶʢʠ ʘʙʦ ʢʨʫʛʣʽ ʨʫʣʦʥʠ). ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ ʪʘʢʠʭ 

ʘʛʨʝʛʘʪʽʚ ï 5é8 ʢʤ/ʛʦʜ. 

ʊʘʙʣʠʮʷ 17 

ɸʛʨʝʛʘʪʠ ʜʣʷ ʟʙʠʨʘʥʥʷ ʙʽʦʤʘʩʠ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ 

ʨʦʟʜʽʣʴʥʠʤ ʢʦʤʙʘʡʥʫʚʘʥʥʷʤ 

ʄʘʨʢʘ ʤʘʰʠʥʠ 
ɸʛʨʝʛʘʪʫʶʪʴʩʷ ʟ 

ʪʨʘʢʪʦʨʘʤʠ 

ʐʠʨʠʥʘ 

ʟʘʭʚʘʪʫ, ʤ 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʛʘ/ʛʦʜ. 

ʂʦʩʘʨʢʠ 

ʂʅ-2,1 

ʪʷʛʦʚʦʛʦ ʟʫʩʠʣʣʷ 14-

20 ʢʅ 

2,1 2,6 

ʂʈʈ-1,8 1,8 2,2 

ʂʈ-1 2,1 2,6 

ʂʈʉ-2 2,0 2,4 

ʇʨʝʩ-ʧʽʜʙʠʨʘʯʽ 

ʇʇʈ-1,6ʄ 

ʪʷʛʦʚʦʛʦ ʟʫʩʠʣʣʷ 14-

20 ʢʅ 

1,6 0,8 

ʇʇʈ-110 1,3 0,6 

KUHN LSB 870 2,1 1,0 

KUHN FB 119 1,7 0,8 

Hesston 4800 2,0 0,1 

New Holland 4990 2,0 0,1 

 

ʇʦʢʘʟʥʠʢʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʷʢʽʩʪʴ ʟʙʠʨʘʥʥʷ ʙʽʦʤʘʩʠ 

ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ, ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʟʥʘʯʝʥʥʷʤ, ʥʘʚʝʜʝʥʠʤ ʫ 

ʪʘʙʣʠʮʽ 18. 

ʊʘʙʣʠʮʷ 18 

ʇʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʟʙʠʨʘʥʥʷ ʙʽʦʤʘʩʠ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ 

ʅʘʟʚʘ ʧʦʢʘʟʥʠʢʽʚ ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

1 ɺʦʣʦʛʽʩʪʴ ʙʽʦʤʘʩʠ, % ʜʦ 25 

2 ɺʠʩʦʪʘ ʟʨʽʟʫ, ʩʤ, ʥʝ ʙʽʣʴʰʝ 15-20 

3 ʊʦʚʱʠʥʘ ʚʘʣʢʘ, ʩʤ 20-30 

4 ʑʽʣʴʥʽʩʪʴ ʧʨʝʩʫʚʘʥʥʷ, ʢʛ/ʤ
3
 140ï170 

5 ʈʫʡʥʫʚʘʥʥʷ ʧʘʢ (ʨʫʣʦʥʽʚ), %, ʥʝ ʙʽʣʴʰʝ 2 

6 ɿʘʛʘʣʴʥʽ ʚʪʨʘʪʠ ʙʽʦʤʘʩʠ, %, ʥʝ ʙʽʣʴʰʝ 5 

7 ʅʘʷʚʥʽʩʪʴ ʢʘʤʽʥʥʷ ʪʘ ʩʪʦʨʦʥʥʽʭ ʧʨʝʜʤʝʪʽʚ ʫ ʚʘʣʢʫ ʥʝ ʜʦʧʫʩʢʘʻʪʴʩʷ 

 

3.16. ɿʙʝʨʽʛʘʥʥʷ ʙʽʦʤʘʩʠ 
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ɿʽʙʨʘʥʫ ʙʽʦʤʘʩʫ (ʫ ʚʠʛʣʷʜʽ ʩʽʯʢʠ ʘʙʦ ʪʶʢʽʚ) ʜʦʮʽʣʴʥʦ ʟʙʝʨʽʛʘʪʠ 

ʥʝʧʦʜʘʣʽʢ ʚʽʜ ʧʫʥʢʪʽʚ ʾʾ ʧʦʜʘʣʴʰʦʾ ʧʝʨʝʨʦʙʢʠ. 

ʊʨʽʩʢʫ ʟʙʝʨʽʛʘʶʪʴ ʫ ʢʘʛʘʪʘʭ ʧʽʜ ʥʘʚʽʩʦʤ ʘʙʦ ʧʽʜ ʧʦʣʽʝʪʠʣʝʥʦʚʦʶ 

ʧʣʽʚʢʦʶ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʠʩʠʭʘʥʥʷ ʪʘ 

ʥʝʜʦʧʫʱʝʥʥʷ ʛʥʠʪʪʷ ʩʽʯʢʠ, ʾʾ ʥʝʦʙʭʽʜʥʦ ʧʝʨʽʦʜʠʯʥʦ ʧʝʨʝʤʽʰʫʚʘʪʠ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʥʠʟʴʢʫ ʱʽʣʴʥʽʩʪʴ ʩʽʯʢʠ (ʙʣʠʟʴʢʦ 117 ʢʛ/ʤ
3
), ʥʝʦʙʭʽʜʥʦ 

ʟʘʭʠʩʪʠʪʠ ʾʾ ʢʘʛʘʪʠ ʚʽʜ ʨʦʟʚʽʶʚʘʥʥʷ ʚʽʪʨʦʤ. 

ʋ ʨʘʟʽ ʪʶʢʫʚʘʥʥʷ ʤʽʩʢʘʥʪʫʩʫ, ʩʣʽʜ ʧʦʜʙʘʪʠ ʧʨʦ ʙʝʟʧʝʯʥʝ 

ʟʙʝʨʛ̔ʘʥʥʷ ʪʶʢʽʚ. ʋʢʣʘʜʘʪʠ ʪʶʢʠ ʧʦʪʨʽʙʥʦ ʦʜʠʥ ʥʘ ʦʜʥʦʛʦ ʬʦʨʤʫʶʯʠ 

ʫ ʩʢʠʨʪʠ, ʷʢʽ ʨʦʟʤʽʱʫʁ ʪʴ ʚʧʦʧʝʨʝʢ ʥʘʧʨʷʤʢʫ ʧʘʥʫʶʯʠʭ ʚʽʪʨʽʚ 

(ʨʠʩ. 22).  

ɺʽʜʩʪʘʥʴ ʚʽʜ ʩʢʠʨʪ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ ʤʝʥʰʝ 15 ʤ ð ʚʽʜ ʣʽʥʽʡ 

ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ, 20 ʤ ð ʚʽʜ ʜʦʨʽʛ, 50 ʤ ð ʚʽʜ ʙʫʜʽʚʝʣʴ ʪʘ ʩʧʦʨʫʜ. 

ʉʢʠʨʪʠ ʜʦʟʚʦʣʷʻʪʴʩʷ ʨʦʟʪʘʰʦʚʫʚʘʪʠ ʧʦʧʘʨʥʦ. ʇʨʠ ʮʴʦʤʫ ʨʦʟʨʠʚʠ ʤʽʞ 

ʩʢʠʨʪʘʤʠ ʚ ʦʜʥʽʡ ʧʘʨʽ ʤʘʶʪʴ ʙʫʪʠ ʥʝ ʤʝʥʰʝ 6 ʤ, ʤʽʞ ʩʫʩʽʜʥʽʤʠ 

ʧʘʨʘʤʠ ð ʥʝ ʤʝʥʰʝ 30 ʤ. 

 

ʈʠʩ. 22. ʉʢʠʨʪʘ ʨʫʣʦʥʽʚ ʽʟ ʩʦʣʦʤʠ ʤʽʩʢʘʥʪʫʩʫ ʛʽʛʘʥʪʩʴʢʦʛʦ ʫ ʊʟʆɺ 

çɽʥʝʨʛʦ ɸʛʨʘʨè ʩʤʪ. ɻʨʠʮʽ ʐʝʧʝʪʽʚʩʴʢʦʛʦ ʨ-ʥ. 2017 ʨ 
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ʇʨʦʪʠʧʦʞʝʞʥʽ ʨʦʟʨʠʚʠ ʤʽʞ ʜʚʦʤʘ ʧʘʨʘʤʠ ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʧʨʦʦʨʘʥʽ ʩʤʫʛʦʶ ʥʝ ʤʝʥʰʝ 4 ʤ ʟʘʚʰʠʨʢhʠ ʥʘ ʚʽʜʩʪʘʥʽ 5 ʤ ʚʽʜ ʦʩʥʦʚʠ 

ʩʢʠʨʪʠ. 

 

3.17. ʃʽʢʚʽʜʘʮʽʷ ʧʣʘʥʪʘʮʽʾ 

 

ɼʣʷ ʣʽʢʚʽʜʘʮʽʾ ʧʣʘʥʪʘʮʽʾ ʤʽʩʢʘʥʪʫʩʫ ʥʘʚʝʩʥʽ ʧʽʩʣʷ ʚʽʜʨʦʩʪʘʥʥʷ 

ʧʘʛʦʥʽʚ ʜʦ ʚʠʩʦʪʠ 20é30 ʩʤ ʧʨʦʚʦʜʷʪʴ ʦʙʨʦʙʢʫ ʛʝʨʙʽʮʠʜʦʤ ʩʫʮʽʣʴʥʦʾ 

ʜʽʾ (ʛʣʽʬʦʩʘʪ). ʅʝ ʨʘʥʽʰʝ ʥʽʞ ʯʝʨʝʟ ʜʚʘ ʪʠʞʥʽ ʧʨʦʚʦʜʷʪʴ ʜʠʩʢʫʚʘʥʥʷ 

ʚʘʞʢʠʤʠ ʜʠʩʢʦʚʠʤʠ ʙʦʨʦʥʘʤʠ ʫ ʢʽʣʴʢʦʭ ʥʘʧʨʷʤʢʘʭ ʪʘ ʛʣʠʙʦʢʫ 

ʦʨʘʥʢʫ. ɺ ʧʦʜʘʣʴʰʦʤʫ ʧʦʣʝ ʩʣʽʜ ʧʽʜʪʨʠʤʫʚʘʪʠ ʫ ʯʦʨʥʦʤʫ ʧʘʨʽ ʜʦ 

ʩʽʚʙʠ ʥʘʩʪʫʧʥʦʾ ʢʫʣʴʪʫʨʠ. ʋ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʘʞʢʽ ʙʦʣʦʪʷʥʽ ʬʨʝʟʠ ʪʠʧʫ ʌɹʅ-1,5. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

 

1. ʂʫʨʠʣʦ ɺ. ʃ. ʄʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʧʨʦʚʝʜʝʥʥʷ 

ʧʝʨʝʜʩʘʜʠʣʴʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʽ ʩʘʜʽʥʥʷ ʨʠʟʦʤʽʚ ʤʽʩʢʘʥʪʫʩʫ 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] / ɺ. ʂʫʨʠʣʦ, ʆ. ɻʘʥʞʝʥʢʦ, ʄ. ɻʫʤʝʥʪʠʢ, 
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ʈʆɿɼɯʃ 4. 

ʊɽʍʅʆʃʆɻɯʗ ɺʀʈʆʑʋɺɸʅʅʗ ʎʋʂʈʆɺʆɻʆ ʉʆʈɻʆ 

(ɻʘʥʞʝʥʢʦ ʆ.ʄ. ʢ.ʪ. ʥʘʫʢ, ʩ.ʥ.ʩ., ʈʘʜʝʡʢʦ ɹ.ʄ.) 

4.1. ʄʽʩʮʝ ʚ ʩʽʚʦʟʤʽʥʽ ʮʫʢʦʚʦʛʦ ʩʦʨʛʦ 

 

ʂʦʤʧʣʝʢʩ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ, ʧʦʚôʷʟʘʥʠʭ ʟ ʚʠʨʦʱʫʚʘʥʥʷʤ 

ʢʫʣʴʪʫʨʠ, ʧʦʚʠʥʝʥ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʶ ʪʘ ʡʦʛʦ 

ʷʢʦʩʪʽ, ʘ ʪʘʢʦʞ ʚʨʘʭʦʚʫʚʘʪʠ ʙʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʢʫʣʴʪʫʨʠ, 

ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ, ʩʦʨʪʦʚʝ ʨʦʟʤʘʾʪʪʷ, ʮʽʣʴʦʚʝ ʧʨʠʟʥʘʯʝʥʥʷ 

ʧʦʩʽʚʽʚ ʪʘ ʽʥʰʽ ʬʘʢʪʦʨʠ. ɺ ʦʪʨʠʤʘʥʥʽ ʚʠʩʦʢʠʭ ʽ ʩʪʘʙʽʣʴʥʠʭ ʫʨʦʞʘʾʚ 

ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʶʪʴ: ʚʠʙʽʨ ʧʦʣʷ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʾ 

ʩʠʩʪʝʤʠ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʪʘ ʫʜʦʙʨʝʥʥʷ, ʦʧʪʠʤʘʣʴʥʽ ʩʪʨʦʢʠ ʩʽʚʙʠ, 

ʝʬʝʢʪʠʚʥʽ ʧʨʠʡʦʤʠ ʜʦʛʣʷʜʫ ʟʘ ʨʦʩʣʠʥʘʤʠ ʽ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ. 

ʉʽʚʦʟʤʽʥʘ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʦʣʽʧʰʝʥʥʽ ʚʦʜʥʦʛʦ ʽ 

ʧʦʞʠʚʥʦʛʦ ʨʝʞʠʤʽʚ ˇʨʫʥʪʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʟʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ 

ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. ʎʫʢʨʦʚʝ ʩʦʨʛʦ 

ʤʦʞʝ ʚʠʨʦʱʫʚʘʪʠʩʷ ʧʽʩʣʷ ʙʫʜʴ-ʷʢʠʭ ʧʦʧʝʨʝʜʥʠʢʽʚ, ʦʜʥʘʢ 

ʨʝʢʦʤʝʥʜʦʚʘʥʠʤʠ ʜʣʷ ʥʴʦʛʦ ʻ ʨʘʥʥʴʦʩʪʠʛʣʽ ʢʫʣʴʪʫʨʠ, ʧʽʩʣʷ ʷʢʠʭ ʧʦʣʷ 

ʥʝ ʟʘʙʫʨôʷʥʝʥʽ ʪʘ ʤʘʶʪʴ ʟʥʘʯʥʠʡ ʟʘʧʘʩ ˇʨʫʥʪʦʚʦʾ ʚʦʣʦʛʠ. ʅʘʡʢʨʘʱʠʤʠ 

ʧʦʧʝʨʝʜʥʠʢʘʤʠ ʜʣʷ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ ʻ ʟʝʨʥʦʙʦʙʦʚʽ ʪʘ ʦʟʠʤʽ ʢʫʣʴʪʫʨʠ. 

ʅʝ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʩʽʚʘʪʠ ʮʫʢʨʦʚʝ ʩʦʨʛʦ ʧʽʩʣʷ ʧʨʦʩʘ, ʦʩʢʽʣʴʢʠ ʮʽ 

ʢʫʣʴʪʫʨʠ ʤʘʶʪʴ ʙʘʛʘʪʦ ʩʧʽʣʴʥʠʭ ʭʚʦʨʦʙ ʪʘ ʰʢʽʜʥʠʢʽʚ. 

ʎʫʢʨʦʚʝ ʩʦʨʛʦ ʬʦʨʤʫʻ ʚʠʩʦʢʽ ʚʨʦʞʘʾ ʟʝʣʝʥʦʾ ʤʘʩʠ, ʘ ʦʪʞʝ 

ʚʠʥʦʩʠʪʴ ʟ ˇʨʫʥʪʫ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʽ ʚʦʣʦʛʠ. ʂʨʽʤ 

ʪʦʛʦ, ʚʦʥʦ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʧʽʟʥʽʭ ʢʫʣʴʪʫʨ, ʧʽʩʣʷ ʟʙʠʨʘʥʥʷ ʷʢʠʭ 

ʟʘʣʠʰʘʶʪʴʩʷ ʧʦʞʥʠʚʥʽ ʨʝʰʪʢʠ, ʱʦ ʫʩʢʣʘʜʥʶʶʪʴ ʧʨʦʚʝʜʝʥʥʷ 

ʥʘʩʪʫʧʥʠʭ ʦʙʨʦʙʽʪʢʽʚ ˇʨʫʥʪʫ. ʊʦʤʫ ʮʫʢʨʦʚʝ ʩʦʨʛʦ ʻ ʥʝ ʥʘʡʢʨʘʱʠʤ 

ʧʦʧʝʨʝʜʥʠʢʦʤ ʜʣʷ ʽʥʰʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ [7, 8]. 

ʈʘʟʦʤ ʟ ʪʠʤ, ʜʦʪʨʠʤʘʥʥʷ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʨʦʱʫʚʘʥʥʷ (ʩʚʦʻʯʘʩʥʝ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʧʦʣʴʦʚʠʭ ʨʦʙʽʪ, 

ʱʦʨʽʯʥʝ ʚʥʝʩʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʥʦʨʤ ʦʨʛʘʥʽʯʥʠʭ ʽ ʤʽʥʝʨʘʣʴʥʠʭ 
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ʜʦʙʨʠʚ ʪʘ ʧʝʩʪʠʮʠʜʽʚ) ʜʦʟʚʦʣʷʻ ʚʠʨʦʱʫʚʘʪʠ ʮʫʢʨʦʚʝ ʩʦʨʛʦ ʚʧʨʦʜʦʚʞ 

5 ʨʦʢʽʚ ʷʢ ʙʝʟʟʤʽʥʥʫ ʢʫʣʴʪʫʨʫ. 

 

4.2. ʆʩʥʦʚʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ 

 

ʋ ʢʦʤʧʣʝʢʩʽ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʜʝʨʞʘʥʥʷ 

ʚʠʩʦʢʦʛʦ ʚʨʦʞʘʶ ʩʦʨʛʦ, ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʥʘʣʝʞʠʪʴ ʧʨʘʚʠʣʴʥʦʤʫ 

ʦʩʥʦʚʥʦʤʫ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ, ʟʘʚʜʷʢʠ ʷʢʦʤʫ ʩʪʚʦʨʶʶʪʴʩʷ ʩʧʨʠʷʪʣʠʚʽ 

ʫʤʦʚʠ ʜʣʷ ʨʦʩʪʫ ʡ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ. ɿʘʚʜʷʢʠ ʦʩʥʦʚʥʦʤʫ ʦʙʨʦʙʽʪʢʫ 

ˇʨʫʥʪʫ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʟʘʙʫʨôʷʥʝʥʽʩʪʴ ʧʦʣʷ, ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʚʦʣʦʛʘ ʚ 

ʦʩʽʥʥʴʦ-ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ, ʧʦʣʽʧʰʫʻʪʴʩʷ ʘʝʨʘʮʽʷ ˇʨʫʥʪʫ, ʧʦʢʨʘʱʫʶʪʴʩʷ 

ʡʦʛʦ ʘʛʨʦʬʽʟʠʯʥʽ ʽ ʙʽʦʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʩʪʚʦʨʶʶʪʴʩʷ ʫʤʦʚʠ ʜʣʷ 

ʘʢʪʠʚʥʦʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ [5, 7, 8]. 

ʉʠʩʪʝʤʘ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʧʽʜ ʮʫʢʨʦʚʝ ʩʦʨʛʦ ʚʢʣʶʯʘʻ 

ʣʫʱʝʥʥʷ ʜʠʩʢʦʚʠʤʠ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ ʥʘ ʛʣʠʙʠʥʫ 6é8 ʩʤ, 

ʚʥʝʩʝʥʥʷ ʛʝʨʙʽʮʠʜʫ ʩʫʮʽʣʥɹʦʾ ʜʽʾ ʜʣʷ ʟʥʠʱʝʥʥʷ ʩʭʦʜʽʚ ʙʫʨôʷʥʽʚ ʪʘ 

ʧʘʜʘʣʠʮʽ, ʦʨʘʥʢʫ ʥʘ ʛʣʠʙʠʥʫ 25é27 ʩʤ ʪʘ ʚʠʨʽʚʥʶʚʘʥʥʷ ʧʦʚʝʨʭʥʽ 

ʧʦʣʷ. 

ʇʽʩʣʷ ʟʙʠʨʘʥʥʷ ʧʦʧʝʨʝʜʥʠʢʘ ʫ ˇʨʫʥʪʽ ʟʘʣʠʰʘʻʪʴʩʷ ʚʦʣʦʛʘ, 

ʚʠʪʨʘʪʘʤ ʷʢʦʾ ʯʝʨʝʟ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʤʦʞʥʘ ʟʘʧʦʙʽʛʪʠ ʩʚʦʻʯʘʩʥʠʤ ʽ 

ʷʢʽʩʥʠʤ ʣʫʱʝʥʥʷʤ ʩʪʝʨʥʽ. ʆʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʣʫʱʠʣʴʥʠʢʘʤʠ 

ʟʘʙʝʟʧʝʯʫʻ ʡʦʛʦ ʨʦʟʧʫʰʫʚʘʥʥʷ ʪʘ ʯʘʩʪʢʦʚʝ ʧʝʨʝʤʽʰʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ 

ʧʽʜʨʽʟʘʥʥʷ ʙʫʨ'ʷʥʽʚ. ʃʫʱʝʥʥʷ ʧʨʦʚʦʢʫʻ ʧʨʦʨʦʩʪʘʥʥʷ ʙʫʨ'ʷʥʽʚ, ʷʢʽ 

ʟʥʠʱʫʶʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ ʦʙʨʦʙʽʪʢʘʤʠ. 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʮʴʦʛʦ ʟʘʭʦʜʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʜʝʙʽʣʴʰʦʛʦ 

ʜʠʩʢʦʚʽ ʣʫʱʠʣʴʥʠʢʠ ʪʠʧʫ ʃɼɻ-10 (ʪʘʙʣ. 19). ʅʘ ʯʠʩʪʠʭ ʘʙʦ 

ʟʘʙʫʨôʷʥʝʥʠʭ ʦʜʥʦʨʽʯʥʠʤʠ ʙʫʨôʷʥʘʤʠ ʧʣʦʱʘʭ ʣʫʱʝʥʥʷ ʧʨʦʚʦʜʷʪʴ ʥʘ 

ʛʣʠʙʠʥʫ 6é8 ʩʤ ʫ ʜʚʘ ʩʣʽʜʠ ʧʝʨʝʭʨʝʩʥʠʤ ʩʧʦʩʦʙʦʤ ʽʟ ʢʫʪʦʤ ʘʪʘʢʠ 

ʜʠʩʢʽʚ 30é35Á. ʅʘ ʧʦʣʷʭ, ʟʘʩʤʽʯʝʥʠʭ ʙʘʛʘʪʦʨʽʯʥʠʤʠ 

ʢʦʨʝʥʝʧʘʨʦʩʪʢʦʚʠʤʠ ʘʙʦ ʢʦʨʝʥʝʚʠʱʥʠʤʠ ʙʫʨôʷʥʘʤʠ, ʛʣʠʙʠʥʫ 

ʣʫʱʝʥʥʷ ʩʣʽʜ ʟʙʽʣʴʰʠʪʠ ʜʦ 12 ʩʤ. ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ ʘʛʨʝʛʘʪʫ ï 

8é12 ʢʤ/ʛʦʜ. 
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ʏʝʨʝʟ 2-3 ʪʠʞʥʽ ʧʽʩʣʷ ʣʫʱʝʥʥʷ (ʚ ʤʽʨʫ ʚʽʜʨʦʩʪʘʥʥʷ ʙʫʨôʷʥʽʚ ʜʦ 

10é15 ʩʤ) ʧʣʦʱʫ ʥʝʦʙʭʽʜʥʦ ʦʙʨʦʙʠʪʠ ʛʝʨʙʽʮʠʜʦʤ ʩʫʮʽʣʴʥʦʾ ʜʽʾ. 

ɻʣʠʙʦʢʫ ʦʩʽʥʥʶ ʦʨʘʥʢʫ ʧʨʦʚʦʜʷʪʴ ʯʝʨʝʟ 2-3 ʪʠʞʥʽ ʧʽʩʣʷ 

ʚʥʝʩʝʥʥʷ ʛʝʨʙʽʮʠʜʫ ʦʙʦʨʦʪʥʠʤʠ ʧʣʫʛʘʤʠ ʪʠʧʫ ʇʆʅ-3-35 ʥʘ ʛʣʠʙʠʥʫ 

25é27 ʩʤ. ʐʚʠʜʢʽʩʪʴ ʘʛʨʝʛʘʪʫ ʥʘ ʦʨʘʥʮʽ ï 5é6 ʢʤ/ʛʦʜ. 

ɼʣʷ ʚʠʨʽʚʥʶʚʘʥʥʷ ʧʦʚʝʨʭʥʽ ʧʦʣʷ, ʟʥʠʱʝʥʥʷ ʩʭʦʜʽʚ ʙʫʨôʷʥʽʚ ʪʘ 

ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ ʥʘʢʦʧʠʯʝʥʥʷ ˇʨʫʥʪʦʚʦʾ ʚʦʣʦʛʠ ʫ 

ʦʩʽʥʥʴʦ-ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ ʧʽʩʣʷ ʦʨʘʥʢʠ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʩʫʮʽʣʴʥʫ 

ʢʫʣʴʪʠʚʘʮʽʶ ʥʘ ʛʣʠʙʠʥʫ 5é7 ʩʤ ʢʫʣʴʪʠʚʘʪʦʨʘʤʠ ʪʠʧʫ ʂʇʉ-4 ʟʘ 

ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʘʛʨʝʛʘʪʫ 10é12 ʢʤ/ʛʦʜ. 

ʎʫʢʨʦʚʝ ʩʦʨʛʦ ʥʝʚʠʙʘʛʣʠʚʝ ʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʣʝʤʝʥʪʘʤʠ 

ʞʠʚʣʝʥʥʷ, ʧʨʦʪʝ ʜʦʩʠʪʴ ʘʢʪʠʚʥʦ ʨʝʘʛʫʻ ʥʘ ʚʥʝʩʝʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʽ 

ʤʽʥʝʨʘʣʥɹʠʭ ʜʦʙʨʠʚ. ʇʽʜ ʮʫʢʨʦʚʝ ʩʦʨʛʦ, ʷʢ ʙʽʦʝʥʝʨʛʝʪʠʯʥʫ ʢʫʣʴʪʫʨʫ, 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʥʦʩʠʪʠ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʫ ʥʦʨʤʽ N60é80P60é80K30. 

ʊʘʙʣʠʮʷ 19 

ɸʛʨʝʛʘʪʠ ʜʣʷ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ 

ʅʘʟʚʘ ʄʘʨʢʘ 

ɸʛʨʝʛʘʪʫʚʘʥʥʷ ʟ 

ʪʨʘʢʪʦʨʘʤʠ ʟ 

ʪʷʛʦʚʠʤ 

ʟʫʩʠʣʣʷʤ, ʢʅ 

ʐʠʨʠʥʘ 

ʟʘʭʚʘʪʫ, 

ʤ 

ʇʨʦʜʫʢʪʠʚ

ʥʽʩʪʴ, 

ʛʘ/ʛʦʜ. 

ʃʫʱʠʣʴʥʠʢ 

ʜʠʩʢʦʚʠʡ 
ʃɼɻ-10 30 10,0 

8,0é12,

0, 

ʇʣʫʛʠ ʦʙʦʨʦʪʥʽ 

Vari-Diamant 160 

(Lemken) 

30 1,05 0,6 

50 1,75 1,0 

ʇʆʅ-3-35 (ɺʝʣʝʩ 

ɸʛʨʦ) 
14-20 1,05 0,6 

ʇʆʅ-5-35+1 14-20 1,75 1,0 

ʂʫʣʴʪʠʚʘʪʦʨʠ 
ʂʇʉ-4 30 4,0 4,0é4,8 

ʂʅ-4,2 30 4,2 4,0é5,0 

 

4.3. ɺʝʩʥʷʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ 

 

ɺʝʩʥʷʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʦʤʧʣʝʢʩʫ ʟʘʭʦʜʽʚ, 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʽʜʪʨʠʤʘʥʥʷ ʧʦʚʝʨʭʥʽ ʧʦʣʷ ʚ ʨʦʟʧʫʰʝʥʦʤʫ 

ʚʠʨʽʚʥʥ̫ʦʤʫ ʩʪʘʥʽ, ʟʙʝʨʝʞʝʥʥʷ ʥʘʢʦʧʠʯʝʥʦʾ ˇʨʫʥʪʦʚʦʾ ʚʦʣʦʛʠ, 

ʢʦʥʪʨʦʣʶʚʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʙʫʨôʷʥʽʚ ʪʘ ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ 
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ʜʣʷ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ ʽ ʚʢʣʶʯʘʻ ʨʘʥʥʴʦʚʝʩʥʷʥʝ 

ʙʦʨʦʥʫʚʘʥʥʷ ˇʨʫʥʪʫ ʪʘ ʜʚʽ ʢʫʣʴʪʠʚʘʮʽʾ ʢʦʤʙʽʥʦʚʘʥʠʤʠ ʘʛʨʝʛʘʪʘʤʠ. 

ɼʣʷ ʮʴʦʛʦ, ʟʘ ʥʘʩʪʘʥʥʷ ʬʽʟʠʯʥʦʾ ʩʪʠʛʣʦʩʪʽ ˇʨʫʥʪʫ, ʧʨʦʚʦʜʷʪʴ 

ʨʘʥʥʴʦʚʝʩʥʷʥʝ ʙʦʨʦʥʫʚʘʥʥʷ ʥʘ ʛʣʠʙʠʥʫ ʜʦ 5 ʩʤ ʚʧʦʧʝʨʝʢ ʘʙʦ ʧʽʜ 

ʢʫʪʦʤ ʜʦ ʥʘʧʨʷʤʢʫ ʦʨʘʥʢʠ ʚ ʦʜʠʥ-ʜʚʘ ʩʣʽʜʠ ʚʘʞʢʠʤʠ ʪʘ ʩʝʨʝʜʥʽʤʠ 

ʟʫʙʦʚʠʤʠ (ʪʠʧʫ ɹɿʊʉ-1,0 ʪʘ ɹɿʉʉ-1) ʯʠ ʧʨʫʞʠʥʥʠʤʠ (ʪʠʧʫ ɹʇɺ-9) 

ʙʦʨʦʥʘʤʠ (ʪʘʙʣ. 20). ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ ʘʛʨʝʛʘʪʫ ʧʨʠ ʮʴʦʤʫ ʩʪʘʥʦʚʠʪʴ 

10é12 ʢʤ/ʛʦʜ. 

ʎʫʢʨʦʚʝ ʩʦʨʛʦ ʥʘʣʝʞʠʪʴ ʜʦ ʪʝʧʣʦʣʶʙʥʠʭ ʢʫʣʴʪʫʨ, ʥʘʩʽʥʥʷ ʷʢʠʭ 

ʚʠʩʽʚʘʻʪʴʩʷ ʥʘʧʨʠʢʽʥʮʽ ʢʚʽʪʥʷ-ʧʦʯʘʪʢʫ ʪʨʘʚʥʷ, ʪʦʤʫ ʤʘʻ ʤʽʩʮʝ 

ʟʥʘʯʥʠʡ ʨʦʟʨʠʚ ʫ ʯʘʩʽ ʤʽʞ ʟʘʢʨʠʪʪʷʤ ʚʦʣʦʛʠ ʽ ʩʽʚʙʦʶ ʥʘʩʽʥʥʷ, ʱʦ 

ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫ ʧʨʦʚʝʜʝʥʽ ʜʚʦʭ ʢʫʣʴʪʠʚʘʮʽʡ. ʇʝʨʰʘ 

ʢʫʣʴʪʠʚʘʮʽʷ ʧʨʦʚʦʜʠʪʴʩʷ ʯʝʨʝʟ 2 ʪʠʞʥʽ ʧʽʩʣʷ ʟʘʢʨʠʪʪʷ ʚʦʣʦʛʠ ʥʘ 

ʛʣʠʙʠʥʫ ʜʦ 6 ʩʤ ʟ ʦʙʦʚôʷʟʢʦʚʠʤ ʥʘʩʪʫʧʥʠʤ ʢʦʪʢʫʚʘʥʥʷʤ ˇʨʫʥʪʫ ʜʣʷ 

ʟʙʝʨʝʞʝʥʥʷ ʚʦʣʦʛʠ ʪʘ ʧʨʦʚʦʢʫʚʘʥʥʷ ʧʨʦʨʦʩʪʘʥʥʷ ʦʜʥʦʨʽʯʥʠʭ 

ʙʫʨôʷʥʽʚ, ʘ ʪʘʢʦʞ ʜʣʷ ʟʥʠɦ ʝʥʥʷ ʩʭʦʜʽʚ ʧʘʜʘʣʠʮʽ ʧʦʧʝʨʝʜʥʠʢʽʚ. ɼʨʫʛʘ 

ʢʫʣʴʪʠʚʘʮʽʷ (ʧʝʨʝʜʧʦʩʽʚʥʘ) ï ʧʨʦʚʦʜʠʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ 

ʩʽʚʙʦʶ ʽ ʚʠʢʦʥʫʻʪʴʩʷ ʥʘ ʛʣʠʙʠʥʫ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ [5]. 

ʊʘʙʣʠʮʷ 20 

ɸʛʨʝʛʘʪʠ ʜʣʷ ʟʘʢʨʠʪʪʷ ʚʦʣʦʛʠ ʪʘ ʧʝʨʝʜʧʦʩʽʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ 

ˇʨʫʥʪʫ 

ʅʘʟʚʘ ʄʘʨʢʘ 

ɸʛʨʝʛʘʪʫʚʘʥʥʷ ʟ 

ʪʨʘʢʪʦʨʘʤʠ ʟ 

ʪʷʛʦʚʠʤ ʟʫʩʠʣʣʷʤ, 

ʢʅ 

ʐʠʨʠʥʘ 

ʟʘʭʚʘʪʫ, 

ʤ 

ʇʨʦʜʫʢʪʠʚ-

ʥʽʩʪʴ, 

ʛʘ/ʛʦʜ. 

ɺʘʞʢʽ ʧʨʫʞʠʥʥʽ 

ʙʦʨʦʥʠ 

ɹʇɺ-9 14 9,0 10,8 

ɹʇɺ-15 30 15,0 18,0 

ɹʇɺ-21 30 21,0 25,2 

ɺʘʞʢʽ ʟʫʙʦʚʽ 

ʙʦʨʦʥʠ 
ʉ-11ʋ + ɹɿʊʉ-1,0 14 11,0 13,2 

ʉʝʨʝʜʥʽ ʟʫʙʦʚʽ 

ʙʦʨʦʥʠ 
ʉ-11ʋ + ɹɿʉʉ-1,0 14 11,0 15,0 

ʂʫʣʴʪʠʚʘʪʦʨʠ 

ʋʉʄʂ-5,4ɺ 14 5,4 6,5 

ɸʇ-6 30 6,0 7,2 

ʂʦʤʧʘʢʪʦʨ ʂ 600 

(Lemken) 
30 6,0 7,2 
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4.4. ʉʽʚʙʘ ʥʘʩʽʥʥʷ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ 

 

ɼʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ ʟʘ ʽʥʪʝʥʩʠʚʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ 

ʩʣʽʜ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʷʪʠ ʷʢʦʩʪʽ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʘ ʩʘʤʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʩʽʥʥʷ ʟʽ ʩʭʦʞʽʩʪʶ ʥʝ ʤʝʥʰʝ 90%, ʘ ʪʘʢʦʞ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʩʽʥʥʷ, ʦʙʨʦʙʣʝʥʝ ʟʘʭʠʩʥʦ-ʩʪʠʤʫʣʶʶʯʠʤʠ 

ʧʨʝʧʘʨʘʪʘʤʠ. ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʭʽʤʽʯʥʦʛʦ ʢʦʥʪʨʦʣʚʁʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ 

ʙʫʨôʷʥʽʚ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʥʘʩʽʥʥʷ, ʦʙʨʦʙʣʝʥʝ ʘʥʪʠʜʦʪʦʤ. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʷʚʠ ʧʦʚʥʠʭ ʜʨʫʞʥʠʭ ʩʭʦʜʽʚ ʜʣʷ ʩʽʚʙʠ ʩʣʽʜ 

ʧʽʜʙʠʨʘʪʠ ʥʘʩʽʥʥʷ ʢʨʫʧʥʦʾ ʘʙʦ ʩʝʨʝʜʥʴʦʾ ʬʨʘʢʮʽʡ, ʤʘʩʘ 1000 ʥʘʩʽʥʠʥ 

ʷʢʠʭ ʩʪʘʥʦʚʠʪʴ 25é30 ʪʘ 20é24 ʛ ʚʽʜʧʦʚʽʜʥʦ (ʨʠʩ. 23). ʆʩʦʙʣʠʚʦ 

ʥʝʛʘʪʠʚʥʦ ʥʘ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ ʚʧʣʠʚʘʻ ʪʝʨʤʽʥ ʡʦʛʦ 

ʟʙʝʨʛ̔ʘʥʥʷ. ʊʦʤʫ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʩʽʥʥʷ, ʷʢʝ ʟʙʝʨʽʛʘʣʦʩʷ 

ʥʝ ʙʣ̔ʴʰʝ ʜʚʦʭ ʨʦʢʽʚ (ʨʠʩ. 24). 
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ʈʠʩ.23. ɺʧʣʠʚ ʨʦʟʤʽʨʫ 

ʥʘʩʽʥʥʷ ʥʘ ʡʦʛʦ 

ʩʭʦʞʽʩʪʴ 

ʈʠʩ.24. ɺʧʣʠʚ ʪʝʨʤʽʥʫ ʟʙʝʨʽʛʘʥʥʷ 

ʥʘʩʽʥʥʷ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ ʥʘ ʡʦʛʦ 

ʩʭʦʞʽʩʪʴ 

 

ʑʦʙ ʦʪʨʠʤʘʪʠ ʨʘʥʥʽ ʪʘ ʜʨʫʞʥʽ ʩʭʦʜʠ, ʥʘʩʽʥʥʷ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ ʧʽʜ 

ʯʘʩ ʩʽʚʙʠ ʤʘʻ ʧʦʪʨʘʧʠʪʠ ʥʘ ʪʚʝʨʜʝ ʚʦʣʦʛʝ ʥʘʩʽʥʥʻʚʝ ʣʦʞʝ ʪʘ ʥʘ 

ʦʧʪʠʤʘʣʴʥʫ ʛʣʠʙʠʥʫ. ɼʣʷ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ 
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ʥʝʦʙʭʽʜʥʘ ʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʚʦʣʦʛʠ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʢʫʣʴʪʫʨʘʤʠ. 

ʊʘʢ, ʜʣʷ ʥʘʙʫʭʘʥʥʷ ʥʘʩʽʥʥʷ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ ʜʦʩʪʘʪʥʴʦ ʣʠʰʝ 35% 

ʚʦʜʠ ʚʽʜ ʤʘʩʠ ʩʘʤʦʛʦ ʥʘʩʽʥʥʷ, ʪʦʜʽ ʷʢ ʜʣʷ ʢʫʢʫʨʫʜʟʠ ï 40%, ʧʰʝʥʠʮʽ ï 

60%. ʆʜʥʘʢ ʟʘ ʤʽʣʢʦʾ ʩʽʚʙʠ ʪʘ ʧʦʩʫʰʣʠʚʠʭ ʚʝʩʥʷʥʠʭ ʫʤʦʚ ʥʘʩʽʥʥʷ 

ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ, ʧʦʪʨʘʧʣʷʶʯʠ ʚ ʩʫʭʫ ʟʝʤʣʶ, ʥʝ ʜʘʻ ʩʭʦʜʽʚ. ʊʦʤʫ 

ʦʧʪʠʤʘʣʴʥʦʶ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʻ ʛʣʠʙʠʥʘ ʟʘʛʦʨʪʘʥʥʷ 

ʥʘʩʽʥʥʷ 4é6 ʩʤ (ʨʠʩ. 25). 

 

 

ʈʠʩ. 25. ɺʧʣʠʚ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʪʘ ʛʣʠʙʠʥʠ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ ʥʘ 

ʧʦʣʴʦʚʫ ʩʭʦʞʽʩʪʴ ʪʘ ʚʨʦʞʘʡʥʽʩʪʴ ʟʝʣʝʥʦʾ ʤʘʩʠ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ 

 

ʉʪʨʦʢʠ ʩʽʚʙʠ ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʫ ʚʦʜʦʟʘʙʝʟʧʝʯʝʥʥʽ 

ʨʦʩʣʠʥ, ʘ ʪʘʢʦʞ ʚ ʦʧʪʠʤʽʟʘʮʽʾ ʩʚʽʪʣʦʚʦʛʦ ʨʝʞʠʤʫ. ɺʠʙʽʨ ʩʪʨʦʢʫ ʩʽʚʙʠ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʩʪʘʥʫ ˇʨʫʥʪʫ, ʙʽʦʣʦʛʽʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʦʨʪʽʚ ʽ ʛʽʙʨʠʜʽʚ. ʈʦʟʧʦʯʠʥʘʪʠ ʩʽʚʙʫ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ 

ʩʣʽʜ ʟʘ ʩʝʨʝʜʥʴʦʜʦʙʦʚʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ˇʨʫʥʪʫ ʥʘ ʛʣʠʙʠʥʽ 10 ʩʤ ï 

12é14Üʉ. ɿʘ ʪʘʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʩʭʦʜʠ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ ʟôʷʚʣʷʶʪʴʩʷ ʥʘ 

10-12-ʪʫ ʜʦʙʫ. ɼʣʷ ʧʽʚʜʥʷ ʋʢʨʘʾʥʠ ʪʘʢʽ ʪʝʤʧʝʨʘʪʫʨʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ 

ʚ ʧʝʨʽʦʜ ɯɯɯ ʜʝʢʘʜʠ ʢʚʽʪʥʷ ï ɯɯ ʜʝʢʘʜʠ ʪʨʘʚʥʷ. ɿʘ ʨʘʥʥʽʭ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʫ 

ʥʝʜʦʩʪʘʪʥʴʦ ʧʨʦʛʨʽʪʠʡ ˇʨʫʥʪ (7é8Üʉ) ʩʭʦʜʠ ʟôʷʚʣʷʶʪʴʩʷ ʥʘ 30-35-ʪʫ 

ʜʦʙʫ, ʘ ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʟʥʠʞʫʻʪʴʩʷ ʜʦ 30%. ʅʝʟʥʘʯʥʽ 

ʟʘʤʦʨʦʟʢʠ ʜʦ -2Üʉ ʚʧʨʦʜʦʚʞ ʜʦʙʠ ʟʥʠʱʫʶʪʴ ʩʭʦʜʠ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ. 
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ʉʽʚʙʫ ʥʘʩʽʥʥʷ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʨʦʚʦʜʠʪʠ ʩʽʚʘʣʢʘʤʠ ʪʦʯʥʦʛʦ 

ʚʠʩʽʚʫ ʪʠʧʫ ʋʇʉ-12 ʟ ʰʠʨʠʥʦʶ ʤʽʞʨʷʜʴ 45 ʩʤ ʘʙʦ ʪʠʧʫ ʉʋʇʅ-8 ʟ 

ʠhʨʠʥʦʶ ʤʽʞʨʷʜʴ 70 ʩʤ (ʪʘʙʣ. 21). ʆʧʪʠʤʘʣʴʥʘ ʛʫʩʪʦʪʘ ʩʪʦʷʥʥʷ 

ʨʦʩʣʠʥ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ ʜʣʷ ʟʦʥʠ ʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʋʢʨʘʾʥʠ 

ʩʪʘʥʦʚʠʪʴ 220é270 ʪʠʩ.ʰʪ./ʛʘ, ʥʝʩʪʽʡʢʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ï 

180é220 ʪʠʩ.ʰʪ./ʛʘ, ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ï 

140é180 ʪʠʩ.ʰʪ./ʛʘ. ʇʽʜ ʯʘʩ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʦʨʤʠ ʚʠʩʽʚʫ ʩʣʽʜ 

ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʥʘ 20é25% ʤʝʥʰʘ ʟʘ 

ʣʘʙʦʨʘʪʦʨʥʫ [5, 9]. 

ʇʽʩʣʷ ʽʥʪʝʥʩʠʚʥʠʭ ʦʧʘʜʽʚ ʟʘ ʥʘʩʪʘʥʥʷ ʩʦʥʷʯʥʦʾ ʧʦʛʦʜʠ ʤʦʞʝ 

ʫʪʚʦʨʶʚʘʪʠʩʷ ˇʨʫʥʪʦʚʘ ʢʽʨʢʘ, ʷʢʘ ʧʝʨʝʰʢʦʜʞʘʻ ʧʦʷʚʽ ʪʘ ʥʦʨʤʘʣʴʥʦʤʫ 

ʨʦʟʚʠʪʢʫ ʩʭʦʜʽʚ. ʗʢɦ ʦ ˇʨʫʥʪʦʚʘ ʢʽʨʢʘ ʫʪʚʦʨʠʣʘʩʴ ʜʦ ʧʦʷʚʠ ʩʭʦʜʽʚ, ʾʾ 

ʨʫʡʥʫʶʪʴ ʩʝʨʝʜʥʽʤʠ ʪʘ ʣʝʛʢʠʤʠ ʙʦʨʦʥʘʤʠ ʘʙʦ ʢʫʣʴʪʠʚʘʪʦʨʘʤʠ ʪʠʧʫ 

ʋʉʄʂ-5,4 ʟ ʨʦʪʘʮʽʡʥʠʤʠ ʨʦʙʦʯʠʤʠ ʦʨʛʘʥʘʤʠ. 

ʊʘʙʣʠʮʷ 21 

ɸʛʨʝʛʘʪʠ ʜʣʷ ʩʽʚʙʠ ʥʘʩʽʥʥʷ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ 

ʄʘʨʢʘ 

ɸʛʨʝʛʘʪʫʚʘʥʥʷ ʟ 

ʪʨʘʢʪʦʨʘʤʠ ʟ ʪʷʛʦʚʠʤ 

ʟʫʩʠʣʣʷʤ, ʢʅ 

ʐʠʨʠʥʘ 

ʟʘʭʚʘʪʫ, ʤ 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ, 

ʛʘ/ʛʦʜ. 

ʋʇʉ-12 

14-20 
5,4 

2,8-3,2 
ʉʊɺʊ-12 

SK-12 çMultikornè 3,2-5,4 

L-6 çOptimaè ʜʦ 5,4 

ʉʋʇʅ-8 5,6 ʜʦ 5,4 

 

4.5. ɼʦʛʣʷʜ ʟʘ ʧʦʩʽʚʘʤʠ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ 

 

ɻʦʣʦʚʥʘ ʤʝʪʘ ʜʦʛʣʷʜʫ ʟʘ ʧʦʩʽʚʘʤʠ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ ʧʦʣʷʛʘʻ ʚ 

ʧ̔ʜʪʨʠʤʘʥʥʽ ʧʦʩʽʚʽʚ ʫ ʯʠʩʪʦʤʫ ʚʽʜ ʙʫʨôʷʥʽʚ ʩʪʘʥʽ, ʘ ʪʘʢʦʞ ʫ ʩʪʚʦʨʝʥʥʽ 

ʩʧʨʠʷʪʣʠʚʠʭ ˇʨʫʥʪʦʚʠʭ ʫʤʦʚ ʜʣʷ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ. ʎʫʢʨʦʚʝ ʩʦʨʛʦ 

ʧʦʚʽʣʴʥʦ ʨʦʩʪʝ ʥʘ ʧʦʯʘʪʢʫ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, ʪʦʤʫ ʩʭʦʜʠ 

ʙʫʨôʷʥʽʚ, ʷʢʽ ʚ ʮʝʡ ʧʝʨʽʦʜ ʨʦʩʪʫʪʴ ʰʚʠʜʰʝ, ʧʨʠʛʥʽʯʫʶʪʴ ʩʭʦʜʠ ʨʦʩʣʠʥ 

ʩʦʨʛʦ. ʈʠʭʣʝʥʥʷ ˇʨʫʥʪʫ ʚ ʤʽʞʨʷʜʜʷʭ ʫ ʧʦʩʽʚʘʭ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ ʤʘʻ ʥʝ 

ʤʝʥh ʝ ʟʥʘʯʝʥʥʷ, ʥʽʞ ʟʥʠʱʝʥʥʷ ʙʫʨôʷʥʽʚ, ʦʩʢʽʣʴʢʠ ʨʦʩʣʠʥʠ ʩʦʨʛʦ 

ʧʦʛʘʥʦ ʧʝʨʝʥʦʩʷʪʴ ʧʝʨʝʫʱʽʣʴʥʝʥʥʷ ˇʨʫʥʪʫ. 
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ɸʛʨʦʪʝʭʥʽʯʥʠʤʠ ʟʘʭʦʜʘʤʠ ʜʦʛʣʷʜʫ ʟʘ ʧʦʩʽʚʘʤʠ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ 

ʻ: ʧʽʩʣʷʧʦʩʽʚʥʝ ʧʨʠʢʦʯʫʚʘʥʥʷ, ʜʦʩʭʦʜʦʚʝ ʙʦʨʦʥʫʚʘʥʥʷ, ʤʽʞʨʷʜʥʽ 

ʢʫʣʴʪʠʚʘʮʽʾ, ʧʽʜʞʠʚʣʝʥʥʷ ʜʦʙʨʠʚʘʤʠ, ʟʘʭʠʩʪ ʧʦʩʽʚʽʚ ʚʽʜ ʙʫʨôʷʥʽʚ, 

ʭʚʦʨʦʙ ʽ ʰʢʽʜʥʠʢʽʚ. 

ʇʽʩʣʷʧʦʩʽʚʥʝ ʧʨʠʢʦʯʫʚʘʥʥʷ ʟʙʽʣʴʰʫʻ ʢʦʥʪʘʢʪ ʥʘʩʽʥʥʷ ʟ ˇʨʫʥʪʦʤ, 

ʧʽʜʪʷʛʫʻ ʢʘʧʽʣʷʨʥʫ ʚʦʣʦʛʫ ʽʟ ʥʠʞʥʽʭ ʙʽʣʴʰ ʚʦʣʦʛʠʭ ʰʘʨʽʚ ˇʨʫʥʪʫ ʽ 

ʚʠʨ̔ʚʥʶʻ ʡʦʛʦ ʧʦʚʝʨʭʥʶ. ʇʨʠʢʦʯʫʚʘʥʥʷ ʪʘʢʦʞ ʩʧʨʠʷʻ ʰʚʠʜʢʦʤʫ ʽ 

ʜʨʫʞʥʦʤʫ ʧʨʦʨʦʩʪʘʥʥʶ ʥʘʩʽʥʥʷ ʙʫʨôʷʥʽʚ, ʷʢʽ ʧʦʪʽʤ ʤʦʞʫʪʴ ʙʫʪʠ 

ʟʥʠʱʝʥʽ ʜʦʩʭʦʜʦʚʠʤ ʙʦʨʦʥʫʚʘʥʥʷʤ ʚʧʦʧʝʨʝʢ ʨʷʜʢʽʚ. ʇʨʠʢʦʯʫʚʘʥʥʷ 

ʚʠʢʦʥʫʶʪʴ ʢʣ̔ʴʯʘʩʪʦ-ʰʧʦʨʦʚʠʤʠ ʢʦʪʢʘʤʠ, ʷʢʽ ʫʪʚʦʨʶʶʪʴ ʨʝʙʨʠʩʪʫ 

ʧʦʚʝʨʭʥʶ ˇʨʫʥʪʫ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʻ ʫʪʚʦʨʝʥʥʶ ˇʨʫʥʪʦʚʦʾ ʢʽʨʢʠ. 

ɼʦʩʭʦʜʦʚʝ ʙʦʨʦʥʫʚʘʥʥʷ, ʷʢʝ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ 4-6-ʡ ʜʝʥʴ ʧʽʩʣʷ 

ʩʽʚʙʠ, ʜʦʟʚʦʣʷʻ ʟʥʠʱʠʪʠ ʜʦ 80 % ʙʫʨôʷʥʽʚ. ɺʘʞʣʠʚʦ ʩʚʦʻʯʘʩʥʦ 

ʧʨʦʚʦʜʠʪʠ ʮʝʡ ʘʛʨʦʟʘʭʽʜ, ʪʘʢ ʷʢ ʟʘʧʽʟʥʝʥʥʷ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʧʦʰʢʦʜʞʝʥʥʷ ʧʨʦʨʦʩʪʢʽʚ, ʘ ʷʢ ʥʘʩʣʽʜʦʢ ï ʜʦ ʟʨʽʜʞʝʥʥʷ ʧʦʩʽʚʽʚ 

ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ. 

ɼʣʷ ʟʥʠʱʝʥʥʷ ʙʫʨôʷʥʽʚ ʽ ʨʦʟʧʫʰʫʚʘʥʥʷ ˇʨʫʥʪʫ ʧʨʦʚʦʜʷʪʴ 1-2 (ʜʦ 

3) ʤʽʞʨʷʜʥʽ ʦʙʨʦʙʽʪʢʠ. ʇʝʨʰʠʡ ʤʽʞʨʷʜʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ 

ʟʜʽʡʩʥʶʶʪʴ ʥʘ ʛʣʠʙʠʥʫ 3é5 ʩʤ ʢʫʣʴʪʠʚʘʪʦʨʘʤʠ ʪʠʧʫ ʋʉʄʂ-5,4, ʱʦ 

ʦʩʥʘʱʝʥʽ ʣʘʧʘʤʠ-ʙʨʠʪʚʘʤʠ ʪʘ ʨʦʪʘʮʽʡʥʠʤʠ ʛʦʣʯʘʩʪʠʤʠ ʙʘʪʘʨʝʷʤʠ 

(ʨʠʩ. 26ʘ). ɺ ʤʽʨʫ ʚʽʜʨʦʩʪʘʥʥʷ ʙʫʨ'ʷʥʽʚ ʟʜʽʡʩʥʶʶʪʴ ʜʨʫʛʠʡ ʤʽʞʨʷʜʥʠʡ 

ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʫ ʬʘʟʽ 5-7 ʣʠʩʪʢʽʚ ʫ ʨʦʩʣʠʥ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ. ɼʣʷ 

ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʣʘʧʠ-ʙʨʠʪʚʠ ʪʘ ʩʪʨʽʣʯʘʪʽ ʣʘʧʠ, ʷʢʽ 

ʚʩʪʘʥʦʚʣʶʁ ʪʴ ʥʘ ʛʣʠʙʠʥʫ 7é9 ʩʤ ʜʣʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʟʥʠʱʝʥʥʷ 

ʙʫʨ'ʷʥʽʚ ʫ ʤʽʞʨʷʜʜʷʭ (ʨʠʩ. 26ʙ). ɿʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʯʝʨʝʟ 14 ʜʥʽʚ ʧʽʩʣʷ 

ʜʨʫʛʦʛʦ ʧʨʦʚʦʜʠʪʴʩʷ ʪʨʝʪʽʡ ʤʽʞʨʷʜʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʟ 

ʧʨʠʩʠʧʘʥʥʷʤ ʙʫʨ'ʷʥʽʚ ʫ ʨʷʜʢʘʭ ʪʘ ʧʽʜʞʠʚʣʝʥʥʷʤ. ʊʨʝʪʽʡ ʦʙʨʦʙʽʪʦʢ 

ʟʜʽʡʩʥʶʶʪʴ ʟʘ ʚʠʩʦʪʠ ʨʦʩʣʠʥ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ 35é40 ʩʤ (8-10 

ʣʠʩʪʢʽʚ). ɼʣʷ ʮʴʦʛʦ ʢʫʣʴʪʠʚʘʪʦʨ ʢʦʤʧʣʝʢʪʫʶʪʴ ʩʧʝʮʽʘʣʴʥʠʤʠ 

ʧʽʜʛʦʨʪʘʯʘʤʠ (ʨʠʩ. 26ʚ). 

ʐʠʨʠʥʘ ʟʘʭʠʩʥʦʾ ʟʦʥʠ, ʜʦ ʧʦʷʚʠ ʚʫʟʣʦʚʠʭ ʢʦʨʝʥʽʚ ʜʨʫʛʦʛʦ ʽ 

ʪʨʝʪʴʦʛʦ ʷʨʫʩʫ, ʤʦʞʝ ʩʪʘʥʦʚʠʪʠ 16é20 ʩʤ, ʫ ʥʘʩʪʫʧʥʠʭ ʤʽʞʨʷʜʥʠʭ 

ʦʙʨʦʙʽʪʢʘʭ ˇʨʫʥʪʫ ʟʘʭʠʩʥʫ ʟʦʥʫ ʩʣʽʜ ʟʙʽʣʴʰʠʪʠ ʜʦ 20é24 ʩʤ [2, 5]. 
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ʈʠʩ. 26. ʊʝʭʥʦʣʦʛʽʯʥʽ ʩʭʝʤʠ 

ʤʽʞʨʷʜʥʠʭ ʦʙʨʦʙʽʪʢʽʚ ˇʨʫʥʪʫ: 

ʘ) ʧʝʨʰʠʡ; ʙ) ʜʨʫʛʠʡ; 

ʚ) ʪʨʝʪʽʡ (ʟ ʧʽʜʛʦʨʪʘʥʥʷʤ ʪʘ 

ʧʽʜʞʠʚʣʝʥʥʷʤ) 

 

ʎʫʢʨʦʚʝ ʩʦʨʛʦ ï ʩʚʽʪʣʦʣʶʙʥʘ ʨʦʩʣʠʥʘ, ʷʢʘ ʫ ʧʝʨʰʠʡ ʧʝʨʽʦʜ 

ʩʚʦʛʦ ʨʦʟʚʠʪʢʫ ʨʦʩʪʝ ʜʦʩʠʪʴ ʧʦʚʽʣʴʥʦ, ʪʦʤʫ ʧʦʩʪʫʧʘʻʪʴʩʷ ʙʫʨôʷʥʘʤ ʫ 

ʢʦʥʢʫʨʝʥʪʥʽʡ ʙʦʨʦʪʴʙʽ ʟʘ ʩʦʥʷʯʥʝ ʩʚʽʪʣʦ (ʨʠʩ. 27). ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ 

ʢʦʥʪʨʦʣʚʁʘʥʥʷ ʟʘʙʫʨôʷʥʝʥʦʩʪʽ ʧʦʚʠʥʥʦ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʥʘ ʨʘʥʥʽʭ 

ʝʪʘʧʘʭ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ˇʨʫʥʪʦʚʠʭ ʛʝʨʙʽʮʠʜʽʚ. ʑʦʙ 

ʫʥʠʢʥʫʪʠ ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʩʣʠʥ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ ʛʝʨʙʽʮʠʜʘʤʠ, ʡʦʛʦ 

ʥʘʩʽʥʥʷ ʦʙʦʚôʷʟʢʦʚʦ ʤʘʻ ʙʫʪʠ ʦʙʨʦʙʣʝʥʝ ʘʥʪʠʜʦʪʦʤ ʪʠʧʫ 

ʂʦʥʮʝʧ ɯɯɯ 960 ɽʉ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʩʪʽʡʢʽʩʪʴ ʨʦʩʣʠʥ ʩʦʨʛʦ ʜʦ ʜʽʾ S-

ʤʝʪʦʣʘʭʣʦʨʫ, ʷʢʠʡ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʪʘʢʠʭ ʛʝʨʙʽʮʠʜʽʚ, ʷʢ 

ɼʫʘʣ ɻʦʣʜ 960 EC ʪʘ ʇʨʠʤʝʢʩʪʨʘ ɻʦʣʜ 720 SC. 
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ʈʠʩ. 27. ɽʥʝʨʛʝʪʠʯʥʘ ʧʣʘʥʪʘʮʽʷ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ ʥʘ ʜʽʣʷʥʢʘʭ ʅʊʎ 

çɹ̔ʦʝʥʝʨʛʽʷè, ʩʦʨʪ çʄʝʜʦʚʠʡè, ʜʨʫʛʠʡ ʤʽʩʷʮʴ ʚʝʛʝʪʘʮʽʾ, 2017ʨ. 

 

ˆʨʫʥʪʦʚʠʡ ʛʝʨʙʽʮʠʜ ɼʫʘʣ ɻʦʣʜ 960 EC ʫ ʥʦʨʤʽ 1,6 ʣ/ʛʘ 

ʟʘʙʝʟʧʝʯʫʻ ʟʘʭʠʩʪ ʨʦʩʣʠʥ ʩʦʨʛʦ ʚʧʨʦʜʦʚʞ 8-10 ʪʠʞʥʽʚ ʚʽʜ ʦʜʥʦʨʽʯʥʠʭ 

ʟʣʘʢʦʚʠʭ ʙʫʨôʷʥʽʚ (ʤʠʰʽʡ, ʧʨʦʩʦʧʦʜʽʙʥʽ) ʪʘ ʜʝʷʢʠʭ ʦʜʥʦʨʽʯʥʠʭ 

ʜʚʦʜʦʣʴʥʠʭ (ʱʠʨʠʮʷ, ʛʨʠʮʠʢʠ ʪʘ ʽʥ.). ʁʦʛʦ ʤʦʞʥʘ ʚʥʦʩʠʪʠ ʧʽʜ 

ʧʝʨʝʜʧʦʩʽʚʥʫ ʢʫʣʪɹʠʚʘʮʽʶ ʘʙʦ ʧʽʜ ʯʘʩ ʩʽʚʙʠ. 

ɿʥʘʯʥʦ ʰʠʨʰʠʡ ʩʧʝʢʪʨ ʜʚʦʜʦʣʴʥʠʭ ʙʫʨôʷʥʽʚ ʢʦʥʪʨʦʣʶʶʪʴ 

ʛʝʨʙʽʮʠʜʠ ʢʦʤʙʽʥʦʚʘʥʦʾ ʜʽʾ ʇʨʠʤʝʢʩʪʨʘ ɻʦʣʜ 720 SC ʚ ʥʦʨʤʽ 

3,0é3,5 ʣ/ʛʘ ʪʘ ʇʨʠʤʝʢʩʪʨʘ TZ ɻʦʣʜ 500 SC ʚ ʥʦʨʤʽ 4,0é4,5 ʣ/ʛʘ. ʎʽ 

ʧʨʝʧʘʨʘʪʠ ʤʦʞʥʘ ʚʥʦʩʠʪʠ ʷʢ ʜʦ ʩʽʚʙʠ, ʪʘʢ ʽ ʧʽʩʣʷ ʧʦʷʚʠ ʩʭʦʜʽʚ. 

ʋ 2015 ʨʦʮʽ ʢʦʤʧʘʥʽʷ ʄʦʥʩʘʥʪʦ ʟʘʨʝʻʩʪʨʫʚʘʣʘ ʥʦʚʠʡ ʛʝʨʙʽʮʠʜ 

ɻʚʘʨʜʽʘʥ-ʊʝʪʨʘ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʧʦʩʽʚʘʭ ʢʫʢʫʨʫʜʟʠ ʪʘ ʩʦʨʛʦ. 

ɻʚʘʨʜʽʘʥ-ʊʝʪʨʘ ʮʝ ʧʨʝʧʘʨʘʪ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʢʦʥʪʨʦʣʶʚʘʥʥʷ ʦʜʥʦʨʽʯʥʠʭ ʦʜʥʦʜʦʣʴʥʠʭ ʪʘ ʜʚʦʜʦʣʴʥʠʭ ʙʫʨôʷʥʽʚ ʽ 

ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʷʢ ʥʘ ʜʦʩʭʦʜʦʚʽʡ, ʪʘʢ ʽ ʥʘ ʨʘʥʥʽʡ ʧʽʩʣʷʩʭʦʜʦʚʽʡ 

ʩʪʘʜʽ̫ ʭ. 

ɿʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʭʽʤʽʯʥʠʭ ʩʧʦʩʦʙʽʚ ʢʦʥʪʨʦʣʶʚʘʥʥʷ 

ʟʘʙʫʨ'ʷʥʝʥʦʩʪʽ ʤʝʭʘʥʽʯʥʽ ʨʠʭʣʝʥʥʷ ˇʨʫʥʪʫ ʚ ʤʽʞʨʷʜʜʷʭ ʧʨʦʚʦʜʷʪʴʩʷ 
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ʪʽʣʴʢʠ ʟʘ ʧʦʪʨʝʙʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ˇʨʫʥʪʫ 

(ʨʫʡʥʫʚʘʥʥʷ ˇʨʫʥʪʦʚʦʾ ʢʽʨʢʠ). 

ʍʽʤʽʯʥʠʡ ʦʙʨʦʙʽʪʦʢ ʧʦʩʽʚʽʚ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ ʧʝʨʝʜʙʘʯʘʻ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʷʜʫʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʧʨʠʛʦʪʫʚʘʥʥʷ ʪʘ ʚʥʝʩʝʥʥʷ 

ʨʦʙʦʯʠʭ ʨʦʟʯʠʥʽʚ ʧʝʩʪʠʮʠʜʽʚ (ʪʘʙʣ. 22). 

ʊʘʙʣʠʮʷ 22 

ʆʙʧʨʠʩʢʫʚʘʯʽ ʜʣʷ ʚʥʝʩʝʥʥʷ ʧʝʩʪʠʮʠʜʽʚ ʥʘ ʧʦʩʽʚʘʭ ʮʫʢʨʦʚʦʛʦ 

ʩʦʨʛʦ 

ʄʘʨʢʘ ʐʠʨʠʥʘ ʟʘʭʚʘʪʫ, ʤ ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʛʘ/ʛʦʜ. 

ʆʇʐ-2000-18 18,0 10,8 

ʆʉʐ-2500 çʌʨʝʛʘʪè 18,0 10,8 

ʆʇ-2000 18,0 10,5 

ʆʈʇ-2000/18 18,0 10,8 

ʆʇʂ-3000-18 18,0 10,8 

ʆʇʂ-2000 18,0 10,8 

ʆʇʐ-3500 21,6 13,0 

Rau 2500L 24,0 25,0 

Amazone UG 3000 24,0 20,0 

 

ʎʫʢʨʦʚʝ ʩʦʨʛʦ ʢʨʘʱʝ ʥʽʞ ʽʥʰʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʢʫʣʴʪʫʨʠ 

ʧʨʦʪʠʩʪʦʾʪʴ ʚʧʣʠʚʫ ʰʢʽʜʥʠʢʽʚ ʪʘ ʭʚʦʨʦʙ, ʧʨʦʪʝ ʽ ʚʦʥʦ ʫʨʘʞʫʻʪʴʩʷ 

ʧʘʪʦʛʝʥʘʤʠ, ʯʠʩʝʣʴʥʽʩʪʴ ʷʢʠʭ ʩʣʽʜ ʢʦʥʪʨʦʣʶʚʘʪʠ ʩʪʘʨʘʥʥʠʤ 

ʚʠʢʦʥʘʥʥʷʤ ʦʩʥʦʚʥʠʭ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ ʪʘ ʭʽʤʽʯʥʠʤʠ ʟʘʩʦʙʘʤʠ. 

ʑʦʙ ʟʘʧʦʙʽʛʪʠ ʫʨʘʞʝʥʥʶ ʩʦʨʛʦ ʩʘʞʢʦʶ, ʘ ʪʘʢʦʞ ʯʝʨʚʦʥʠʤ 

ʙʘʢʪʝʨʽʦʟʦʤ ʪʘ ʛʝʣʴʤʽʥʪʦʩʧʦʨʽʦʟʦʤ, ʡʦʛʦ ʥʘʩʽʥʥʷ ʧʨʦʪʨʫʶʶʪʴ 

ʛʨʘʥʦʟʘʥʦʤ (1,0é1,5 ʢʛ/ʪ) ʘʙʦ ʤʝʨʢʫʨʘʥʦʤ (1,5é2,0 ʢʛ/ʪ) ʚ ʨʦʟʨʘʭʫʥʢʫ 

ʥʘ ʪʦʥʥʫ ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʇʨʦʪʨʫʶʚʘʥʥʷ ʟʜʽʡʩʥʶʶʪʴ ʫ ʜʝʥʴ ʩʽʚʙʠ, 

ʦʩʢʽʣʴʢʠ ʦʙʨʦʙʣʝʥʝ ʥʘʩʽʥʥʷ ʧʽʜ ʚʧʣʠʚʦʤ ʜʽʶʯʦʾ ʨʝʯʦʚʠʥʠ ʚʪʨʘʯʘʻ 

ʩʭʦʞʽʩʪʴ. ʇʨʦʪʠ ʧʣʷʤʠʩʪʦʩʪʝʡ ʫ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ ʟʘʩʪʦʩʦʚʫʶʪʴ ɹʽʨʝʢʩ 

ʂʉ (ʟʘ ʫʤʦʚʠ ʧʨʦʷʚʫ) ï 0,5 ʣ/ʛʘ ʪʘ ʊʠʪʫʣ ɼʫʦ ï 0,25 ʣ/ʛʘ. 

ʅʘʡʧʦʰʠʨʝʥʽʰʠʡ ʰʢʽʜʥʠʢ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ ï ʧʦʧʝʣʠʮʷ, ʷʢʘ 

ʫʨʘʞʫʻ ʚ ʦʩʥʦʚʥʦʤʫ ʤʦʣʦʜʽ ʨʦʩʣʠʥʠ, ʚʠʩʤʦʢʪʫʶʯʠ ʟ ʾʭ ʣʠʩʪʷ ʡ ʩʪʝʙʝʣ 

ʩʽʢ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʨʽʩʪ ʨʦʩʣʠʥ ʫʧʦʚʽʣʴʥʶʻʪʴʩʷ, ʘ ʽʥʦʜʽ ʤʦʣʦʜʽ 

ʨʦʩʣʠʥʠ ʩʦʨʛʦ ʫ ʬʘʟʽ ʜʦ 4-5 ʣʠʩʪʦʯʢʽʚ ʥʘʚʽʪʴ ʛʠʥʫʪʴ. ɼʣʷ ʟʘʭʠʩʪʫ 
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ʧʦʩʽʚʽʚ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ ʚ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ ʚʽʜ ʧʦʧʝʣʠʮʽ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ɽʥʞʽʦ 247 SC (0,18 ʣ/ʛʘ). 

ʋ ʧʝʨʽʦʜ ʚʠʢʠʜʘʥʥʷ ʚʦʣʦʪʝʡ ʨʦʩʣʠʥʠ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ ʽʥʦʜʽ 

ʧʦʰʢʦʜʞʫʻ ʢʫʢʫʨʫʜʟʷʥʠʡ ʤʝʪʝʣʠʢ. ɼʣʷ ʢʦʥʪʨʦʣʶʚʘʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ 

ʮʴʦʛʦ ʰʢʽʜʥʠʢʘ ʟʘʩʪʦʩʦʚʫʶʪʴ ɼʝʮʠʩ, 2,5% ʢ.ʝ. (0,5é0,7 ʣ/ʛʘ), ɼʝʮʠʩ 

ʌʦʨʪʝ, 12,5% ʢ.ʝ. (0,05é0,08 ʣ/ʛʘ), ʂʘʨʘʪʝ 050 EC, ʢ.ʝ. (0,2 ʣ/ʛʘ), 

ʂʘʨʘʪʝ ɿʝʦʥ 050 CS, ʤ.ʢ.ʩ. (0,2 ʣ/ʛʘ), ʐʪʝʬʝʩʽʥ, 2,5% ʢ.ʝ. (0,5ï

0,7 ʣ/ʛʘ). ɸʣʝ ʝʬʝʢʪ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʩʝʢʪʠʮʠʜʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʪʦʯʥʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʦʢʽʚ ʦʙʨʦʙʦʢ. ʅʘʡʚʠʱʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʚʥʝʩʝʥʥʷ ʧʨʝʧʘʨʘʪʽʚ ʧʽʜ ʯʘʩ ʧʨʦʥʠʢʥʝʥʥʷ ʧʝʨʰʠʭ 

ʛʫʩʝʥʠʮʴ ʰʢʽʜʥʠʢʘ ʫ ʩʪʝʙʣʘ, ʪʦʙʪʦ ʯʝʨʝʟ 2-3 ʪʠʞʥʽ ʧʽʩʣʷ ʧʦʯʘʪʢʫ 

ʣʴʦʪʫ ʤʝʪʝʣʠʢʘ ʘʙʦ ʧʽʜ ʯʘʩ ʤʘʩʦʚʦʛʦ ʣʴʦʪʫ [5]. 

 

4.6. ɿʙʠʨʘʥʥʷ ʙʽʦʤʘʩʠ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ 

 

ʉʪʨʦʢʠ ʪʘ ʩʧʦʩʽʙ ʟʙʠʨʘʥʥʷ ʙʽʦʤʘʩʠ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʧʦʜʘʣʴh ʦʛʦ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ: ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʛʘʟʫ, ʙʽʦʝʪʘʥʦʣʫ ʪʘ 

ʪʚʝʨʜʦʛʦ ʙʽʦʧʘʣʠʚʘ. ʗʢʱʦ ʙʽʦʤʘʩʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʷʢ ʩʠʨʦʚʠʥʘ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʛʘʟʫ, ʪʦ ʮʫʢʨʦʚʝ ʩʦʨʛʦ ʩʣʽʜ ʟʙʠʨʘʪʠ ʫ ʧʝʨʽʦʜ 

ʤʘʢʩʠʤʘʣʴʥʦʾ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʣʝʥʦʾ ʤʘʩʠ, ʷʢʘ ʜʦʩʷʛʘʻʪʴʩʷ ʫ ʬʘʟʽ 

ʬʦʨʤʫʚʘʥʥʷ ʽ ʥʘʣʠʚʫ ʟʝʨʥʽʚʢʠ (ʨʠʩ. 28). ʋ ʮʝʡ ʧʝʨʽʦʜ ʩʫʭʘ ʨʝʯʦʚʠʥʘ 

ʙʽʦʤʘʩʠ ʩʪʘʥʦʚʠʪʴ 20é25%, ʱʦ ʻ ʦʧʪʠʤʘʣʴʥʠʤ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʙʦ̔ʛʘʟʫ. 

ʋ ʟʦʥʽ ʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʙʽʣʴʰʦʾ 

ʢʽʣʴʢʦʩʪʽ ʙʽʦʤʘʩʠ ʜʣʷ ʙʽʦʛʘʟʫ ʟ ʦʜʠʥʠʮʽ ʧʣʦʱʽ ʮʫʢʨʦʚʝ ʩʦʨʛʦ ʤʦʞʥʘ 

ʟʙʠʨʘʪʠ ʜʚʽʯʽ: ʥʘʧʨʠʢʽʥʮʽ ʣʠʧʥʷ (ʫ ʧʝʨʽʦʜ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʫ) ʪʘ ʥʘ 

ʧʦʯʘʪʢʫ ʞʦʚʪʥʷ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʦʪʨʠʤʘʥʦʾ 

ʟʝʣʝʥʦʾ ʙʽʦʤʘʩʠ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ ʩʷʛʘʪʠʤʝ 150 ʪ/ʛʘ. 

ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʛʘʟʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʩʶ ʙʽʦʤʘʩʫ 

ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ (ʩʪʝʙʣʘ, ʣʠʩʪʷ ʪʘ ʚʦʣʦʪʽ), ʪʦʤʫ ʟʙʠʨʘʥʥʷ ʮʫʢʨʦʚʦʛʦ 

ʩʦʨʛʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʚʠʯʘʡʥʠʤʠ ʩʠʣʦʩʦʟʙʠʨʘʣʴʥʠʤʠ ʢʦʤʙʘʡʥʘʤʠ 

ʂʉʂ-100ɸ, ʂʉʂ-250, ɼʦʥ-750, Jaguar 900, Jaguar 870, Mammut 8790, 

John Deere 7200, John Deere 7300 ʽ ʽʥʰʽ. 
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ʈʠʩ. 28. ɼʠʥʘʤʽʢʘ ʮʫʢʨʠʩʪʦʩʪʽ ʪʘ ʚʨʦʞʘʡʥʦʩʪʽ ʟʝʣʝʥʦʾ ʤʘʩʠ 

ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ 

 

ʋ ʚʠʧʘʜʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʤʘʩʠ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ ʚ ʷʢʦʩʪʽ 

ʩʠʨʦʚʠʥʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʝʪʘʥʦʣʫ ʪʘ ʪʚʝʨʜʦʛʦ ʙʽʦʧʘʣʠʚʘ 

ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ ʩʣʽʜ ʨʦʟʧʦʯʠʥʘʪʠ ʫ ʧʝʨʽʦʜ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʥʘʢʦʧʠʯʝʥʥʷ ʮʫʢʨʽʚ ʫ ʩʦʮʽ ʩʪʝʙʝʣ. ʗʢ ʧʨʘʚʠʣʦ ʮʝ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʥʘʧʨʠʢʽʥʮʽ ʚʝʨʝʩʥʷ ʫ ʬʘʟʽ ʧʦʚʥʦʾ ʩʪʠʛʣʦʩʪʽ ʟʝʨʥʘ (ʜʠʚ. ʨʠʩ. 28). 

ʇʽʜ ʯʘʩ ʟʙʠʨʘʥʥʷ ʙʽʦʤʘʩʠ ʥʘ ʙʽʦʝʪʘʥʦʣ ʩʣʽʜ ʚʽʜʦʢʨʝʤʣʶʚʘʪʠ 

ʩʪʝʙʣʘ ʚʽʜ ʣʠʩʪʷ ʪʘ ʚʦʣʦʪʝʡ, ʦʩʢʽʣʴʢʠ ʾʭ ʥʘʷʚʥʽʩʪʴ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʪʠʤʝ ʥʘ ʚʠʭʽʜ ʙʽʦʝʪʘʥʦʣʫ. ʇʨʠ ʮʴʦʤʫ ʩʪʝʙʣʘ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ 

ʥʝ ʩʣʽʜ ʽʥʪʝʥʩʠʚʥʦ ʧʦʜʨʽʙʥʶʚʘʪʠ, ʪʘʢ ʷʢ ʮʝ ʧʨʠʟʚʦʜʠʪʠʤʝ ʜʦ ʚʪʨʘʪ 

ʮʫʢʨʦʤʽʩʪʢʦʛʦ ʩʦʢʫ ʧʽʜ ʯʘʩ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʙʽʦʤʘʩʠ. 

ʈʦʟʤʽʨ ʧʦʜʨʽʙʥʝʥʠʭ ʯʘʩʪʠʥ ʩʪʝʙʣʘ ʥʝ ʧʦʚʠʥʝʥ ʙʫʪʠ ʤʝʥʰʠʤ 

15é25 ʩʤ. ɿʙʠʨʘʥʥʷ ʩʪʝʙʝʣ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ ʥʘ ʙʽʦʝʪʘʥʦʣ ʟʜʽʡʩʥʶʶʪʴ 

ʢʦʤʙʘʡʥʘʤʠ ʜʣʷ ʟʙʠʨʘʥʥʷ ʮʫʢʨʦʚʦʾ ʪʨʦʩʪʠʥʠ, ʪʘʢʠʤʠ ʷʢ ʉʘmʝʩʦ 

ʉʅ 3500, Case A8000, Claas Ventor ʪʘ ʽʥʰʠʤʠ (ʨʠʩ. 29). 
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ʈʠʩ. 29. ʂʦʤʙʘʡʥ ʜʣʷ ʟʙʠʨʘʥʥʷ ʩʪʝʙʝʣ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ ʥʘ 

ʙʽʦʝʪʘʥʦʣ: 

1 ï ʨʽʞʫʯʠʡ ʘʧʘʨʘʪ ʜʣʷ ʚʦʣʦʪʽ; 2 ï ʩʪʝʙʣʦʧʽʜʽʡʤʘʯʽ; 3 ï ʨʽʞʫʯʠʡ ʘʧʘʨʘʪ 

ʜʣʷ ʩʪʝʙʝʣ; 4 ï ʧʦʜʨʽʙʥʶʚʘʯ; 5 ï ʧʝʨʰʠʡ ʧʥʝʚʤʦʩʝʧʘʨʘʪʦʨ ʣʠʩʪʷ; 6 ï 

ʝʣʝʚʘʪʦʨ ʜʣʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʙʽʦʤʘʩʠ; 7 ï ʜʨʫʛʠʡ ʧʥʝʚʤʦʩʝʧʘʨʘʪʦʨ ʣʠʩʪʷ 

 

ʂʦʤʙʘʡʥ ʜʣʷ ʟʙʠʨʘʥʥʷ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ ʥʘ ʙʽʦʝʪʘʥʦʣ ʧʨʘʮʶʻ 

ʪʘʢʠʤ ʯʠʥʦʤ: ʚʦʣʦʪʽ ʨʦʩʣʠʥ ʚʽʜʦʢʨʝʤʣʶʶʪʴʩʷ ʨʽʟʘʣʴʥʠʤ ʘʧʘʨʘʪʦʤ 1 

ʪʘ ʟʘʣʠʰʘʶʪʴʩʷ ʥʘ ʧʦʣʽ, ʩʪʝʙʣʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʝʙʣʦʧʽʜʽʡʤʘʯʽʚ 2 

ʧʦʜʘʶʪʴʩʷ ʥʘ ʨʽʞʫʯʠʡ ʘʧʘʨʘʪ 3. ɿʨʽʟʘʥʽ ʩʪʝʙʣʘ ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ ʜʦ 

ʜʚʦʥʦʞʦʚʦʛʦ ʙʘʨʘʙʘʥʥʦʛʦ ʧʦʜʨʽʙʥʶʚʘʯʘ 4, ʧʽʩʣʷ ʯʦʛʦ ʧʦʜʨʽʙʥʝʥʽ 

ʩʪʝʙʣʘ ʨʘʟʦʤ ʟ ʣʠʩʪʷʤ ʧʦʪʨʘʧʣʷʶʪʴ ʫ ʧʝʨʰʠʡ ʧʥʝʚʤʦʩʝʧʘʨʘʪʦʨ 5, ʥʘ 

ʷʢʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʧʝʨʝʜʥʽʡ ʝʪʘʧ ʦʯʠʩʪʢʠ ʤʘʩʠ ʚʽʜ ʣʠʩʪʷ. ʋ 

ʢʽʥʮʝʚʽʡ ʯʘʩʪʠʥʽ ʝʣʝʚʘʪʦʨʘ ʜʣʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʙʽʦʤʘʩʠ 6 ʚʩʪʘʥʦʚʣʝʥʦ 

ʜʨʫʛʠʡ ʧʥʝʚʤʦʩʝʧʘʨʘʪʦʨ 7, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʦʩʪʘʪʦʯʥʠʡ ʝʪʘʧ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʣʠʩʪʷ ʚʽʜ ʩʪʝʙʣʦʚʦʾ ʙʽʦʤʘʩʠ. 

ɺʽʜʦʢʨʝʤʣʝʥʝ ʥʘ ʧʝʨʰʦʤʫ ʪʘ ʜʨʫʛʦʤʫ ʝʪʘʧʘʭ ʣʠʩʪʷ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘ 

ʧʦʚʝʨʭʥʽ ʧʦʣʷ, ʘ ʦʯʠʱʝʥʘ ʩʪʝʙʣʦʚʘ ʙʽʦʤʘʩʘ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ 

ʧʦʜʘʻʪʴʩʷ ʜʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ, ʷʢʠʤ ʚʦʥʘ ʜʦʩʪʘʚʣʷʻʪʴʩʷ ʜʦ ʤʽʩʮʷ 

ʧʝʨʝʨʦʙʣʷʥʥʷ. ɿʽʙʨʘʥʫ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ ʙʽʦʤʘʩʫ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ ʤʦʞʥʘ 

ʟʙʝʨʽʛʘʪʠ ʥʝ ʙʽʣʴʰʝ 2-3 ʜʽʙ. 
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4.7. ʇʝʨʝʨʦʙʣʷʥʥʷ ʙʽʦʤʘʩʠ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ 

 

ʎʫʢʨʦʚʝ ʩʦʨʛʦ ï ʫʥʽʚʝʨʩʘʣʴʥʘ ʢʫʣʴʪʫʨʘ, ʩʠʨʦʚʠʥʘ ʷʢʦʾ ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʷʢ ʫ ʢʦʨʤʦʚʠʨʦʙʥʠʮʪʚʽ ʪʘ ʭʘʨʯʦʚʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʪʘʢ ʽ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʧʘʣʠʚʘ (ʨʠʩ. 30) [10]. ʉʽʢ ʟʽ 

ʩʪʝʙʝʣ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ ʟʘ ʟʘʛʘʣʴʥʠʤ ʚʤʽʩʪʦʤ ʮʫʢʨʽʚ ʥʝ ʧʦʩʪʫʧʘʻʪʴʩʷ 

ʮʫʢʨʦʚʽʡ ʪʨʦʩʪʠʥʽ, ʘʣʝ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʦʩʪʘʥʥʴʦʾ, ʦʢʨʽʤ ʩʘʭʘʨʦʟʠ, 

ʤʽʩʪʠʪʴ ʟʥʘʯʥʫ ʯʘʩʪʢʫ ʛʣʶʢʦʟʠ, ʬʨʫʢʪʦʟʠ ʪʘ ʨʦʟʯʠʥʥʦʛʦ ʢʨʦʭʤʘʣʶ, 

ʷʢʠʡ ʧʝʨʝʰʢʦʜʞʘʻ ʢʨʠʩʪʘʣʽʟʘʮʽʾ. ʊʦʤʫ ʽʟ ʩʦʢʫ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ 

ʚʠʛʦʪʦʚʣʷʶʪʴ ʥʝ ʢʨʠʩʪʘʣʽʟʦʚʘʥʠʡ, ʘ ʨʽʜʢʠʡ ʮʫʢʦʨ ï ʩʠʨʦʧ. 

 

ʈʠʩ. 30. ʂʦʤʧʣʝʢʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʨʦʚʠʥʠ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ 

 

ɿʘʚʜʷʢʠ ʚʠʩʦʢʦʤʫ ʚʤʽʩʪʫ ʮʫʢʨʽʚ ʩʽʢ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʝʪʘʥʦʣʫ. ʉʫʯʘʩʥʽ ʚʽʪʯʠʟʥʷʥʽ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ ʛʽʙʨʠʜʠ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ ʜʦʟʚʦʣʷʶʪʴ ʦʪʨʠʤʘʪʠ ʜʦ 

4,5 ʪ/ʛʘ ʙʽʦʝʪʘʥʦʣʫ, ʱʦ ʝʢʚʽʚʘʣʝʥʪʥʦ 112,5 ɻɼʞ/ʛʘ (26,9 ɻʢʘʣ/ʛʘ) 

ʝʥʝʨʛʽʾ. ʇʽʩʣʷ ʚʠʜʘʣʝʥʥʷ ʩʦʢʫ ʚʦʣʦʛʽʩʪʴ ʩʪʝʙʝʣ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ ʥʝ 

ʧʝʨʝʚʠʱʫʻ 40%, ʪʦʤʫ ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʪʚʝʨʜʦʛʦ ʙʽʦʧʘʣʠʚʘ (ʧʘʣʠʚʥʠʭ ʛʨʘʥʫʣ ʘʙʦ ʙʨʠʢʝʪʽʚ). ʉʫʭʦʾ ʙʽʦʤʘʩʠ 

ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ, ʟʽʙʨʘʥʦʾ ʟ 1 ʛʘ ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 25 ʪ 

ʪʚʝʨʜʦʛʦ ʙʽʦʧʘʣʠʚʘ, ʧʽʜ ʯʘʩ ʟʛʦʨʷʥʥʷ ʷʢʦʛʦ ʚʠʜʽʣʷʻʪʴʩʷ 400 ɻɼʞ 

ʎʫʢʨʦʚʝ ʩʦʨʛʦ 
(ʜʦ 100 ʪ/ʛʘ ʟʝʣʝʥʦʾ ʤʘʩʠ) 

ʍʘʨʯʦʚʽ ʮʽʣʽ(ʜʦ 4 

ʪ/ʛʘ ʮʫʢʨʦʚʦʛʦ 

ʩʠʨʦʧʫ) 

 

ɹʽʦʧʘʣʠʚʦ 

ɹʽʦʝʪʘʥʦʣ 

(ʜʦ 4,5 ʪ/ʛʘ ~26.9 ɻʢʘʣʣ/ʛʘ) 

ʊʚʝʨʜʝ ʙʽʦʧʘʣʠʚʦ 

(ʜʦ 25 ʪ/ʛʘ ~ 95,3 ɻʢʘʣʣ/ʛʘ) 

ɹʽʦʛʘʟ 
(ʜʦ 17,6 ʪʠʩ.ʤ3/ʛʘ 

~ 90,8 ɻʢʘʣʣ/ʛʘ) 

ʗʢʽʩʥʝ ʦʨʛʘʥʽʯʥʝ 

ʜʦʙʨʠʚʦ 

ʂʦʨʤʦʚʠʨʦʙʥʠʮʪʚʦ 
(ʜʦ 25 ʪʠʩʷʯ ʢʦʨʤʦʚʠʭ 

ʦʜʠʥʠʮʴ ʟ 1 ʛʘ) 
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(95,3 ɻʢʘʣ) ʪʝʧʣʦʚʦʾ ʝʥʝʨʛʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʛʘʣʴʥʠʡ ʚʠʭʽʜ ʝʥʝʨʛʽʾ, 

ʷʢʫ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟ 1 ʛʘ ʧʦʩʽʚʽʚ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ, ʧʝʨʝʚʠʱʫʻ 

500 ɻɼʞ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ 

ʢʫʣʴʪʫʨʠ ʜʣʷ ʙʽʦʝʥʝʨʛʝʪʠʢʠ. 

ɹʽʦʤʘʩʘ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ 

ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʛʘʟʫ. ɿʘʚʜʷʢʠ ʚʠʩʦʢʽʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʮʫʢʨʦʚʝ ʩʦʨʛʦ 

ʟʘʙʝʟʧʝʯʫʻ ʥʘʡʙʽʣʴʰʠʡ ʩʝʨʝʜ ʽʥʰʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʩʣʠʥ 

ʚʠʭʽʜ ʙʽʦʛʘʟʫ ʟ ʦʜʠʥʠʮʽ ʧʣʦʱʽ ï ʜʦ 17,6 ʪʠʩ.ʤ
3
/ʛʘ ʟ ʚʤʽʩʪʦʤ ʤʝʪʘʥʫ 

60% (ʨʠʩ. 31). ɿʘʣʠʰʢʠ ʙʽʦʛʘʟʦʚʦʾ ʬʝʨʤʝʥʪʘʮʽʾ ʤʽʩʪʷʪʴ ʟʥʘʯʥʫ 

ʢʽʣʴʢʽʩʪʴ ʣʝʛʢʦʜʦʩʪʫʧʥʦʛʦ ʜʣʷ ʨʦʩʣʠʥ ʘʟʦʪʫ, ʬʦʩʬʦʨʫ, ʢʘʣʽʶ ʪʘ 

ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʚ ʷʢʦʩʪʽ ʜʦʙʨʠʚ, ʷʢʽ ʟʘ 

ʩʚʦʻʶ ʜʽʻʶ ʩʭʦʞʽ ʥʘ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ [11]. 
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ʘ) ʙ) 

ʈʠʩ. 31. ʇʦʪʝʥʮʽʡʥʠʡ ʚʠʭʽʜ ʙʽʦʧʘʣʠʚʘ ʟ 1 ʛʘ ʨʽʟʥʠʭ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʩʣʠʥ: ʘ) ʙʽʦʝʪʘʥʦʣʫ; ʙ) ʙʽʦʛʘʟʫ ʪʘ ʤʝʪʘʥʫ 

 

ʗʢ ʢʦʤʧʦʥʝʥʪ ʙʽʦʤʘʩʠ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʛʘʟʫ ʧʦʜʨʽʙʥʝʥʘ 

ʟʝʣʝʥʘ ʤʘʩʘ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ ʧʦʜʘʻʪʴʩʷ ʘʙʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʽʜ 

ʢʦʨʤʦʟʙʠʨʘʣʴʥʦʛʦ ʢʦʤʙʘʡʥʘ, ʘʙʦ ʫ ʚʠʛʣʷʜʽ ʧʦʧʝʨʝʜʥʴʦ ʟʘʛʦʪʦʚʣʝʥʦʛʦ 

ʩʠʣʦʩʫ. 

ɼʣʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʛʘʟʦʚʠʭ ʫʩʪʘʥʦʚʦʢ 

ʟʽʙʨʘʥʫ ʙʽʦʤʘʩʫ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ ʩʣʽʜ ʟʘʩʠʣʦʩʫʚʘʪʠ. ɿʙʠʨʘʥʥʷ 
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ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ ʥʘ ʙʽʦʛʘʟ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʬʘʟʫ ʬʦʨʤʫʚʘʥʥʷ ʽ ʥʘʣʠʚʫ 

ʟʝʨʥʽʚʢʠ, ʜʣʷ ʷʢʦʾ ʭʘʨʘʢʪʝʨʥʠʡ ʥʠʟɹʢʠʡ ʚʤʽʩʪ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ. 

ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʧʽʜ ʯʘʩ ʩʠʣʦʩʫʚʘʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʪʽʢʘʥʥʷ ʯʘʩʪʠʥʠ 

ʩʦʢʫ ʪʘ ʘʢʪʠʚʥʝ ʙʨʦʜʽʥʥʷ ʟ ʫʪʚʦʨʝʥʥʷʤ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʢʠʩʣʦʪ ʽ 

ʩʧʠʨʪʽʚ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʩʠʣʦʩʫ ʪʘ ʚʝʜʝ ʜʦ ʟʤʝʥʰʝʥʥʷ 

ʢ̔ʣʴʢʦʩʪʽ ʦʪʨʠʤʘʥʦʛʦ ʟ ʥʴʦʛʦ ʙʽʦʛʘʟʫ. ʑʦʙ ʮʴʦʛʦ ʫʥʠʢʥʫʪʠ, ʧʽʜ ʯʘʩ 

ʩʠʣʦʩʫʚʘʥʥʷ ʜʦ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ ʩʣʽʜ ʜʦʜʘʚʘʪʠ ʽʥʰʽ, ʙʽʣʴʰ ʩʫʭʽ 

ʢʦʤʧʦʥʝʥʪʠ, ʥʘʧʨʠʢʣʘʜ ʩʦʣʦʤʫ. 

ʇʝʨʝʜ ʧʦʜʘʯʝʶ ʟʝʣʝʥʦʾ ʤʘʩʠ ʯʠ ʩʠʣʦʩʫ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ ʜʦ 

ʙʽʦʛʘʟʦʚʦʛʦ ʨʝʘʢʪʦʨʘ (ʤʝʪʘʥʪʝʥʢʘ) ʾʾ ʩʣʽʜ ʧʦʜʨʽʙʥʠʪʠ, ʱʦʙ 

ʽʥʪʝʥʩʠʬʽʢʫʚʘʪʠ ʧʨʦʮʝʩ ʤʝʪʘʥʦʚʦʛʦ ʟʙʨʦʜʞʫʚʘʥʥʷ ʪʘ ʫʥʠʢʥʫʪʠ 

ʟʘʙʠʚʘʥʥʷ ʨʫʭʦʤʠʭ ʝʣʝʤʝʥʪʽʚ ʙʽʦʛʘʟʦʚʦʛʦ ʟʘʚʦʜʫ ʨʦʩʣʠʥʥʠʤʠ 

ʟʘʣʠʰʢʘʤʠ. 

ɼʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʙʽʦʝʪʘʥʦʣʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʪʝʙʣʘ ʮʫʢʨʦʚʦʛʦ 

ʩʦʨʛʦ, ʧʦʨʽʟʘʥʽ ʥʘ ʯʘʩʪʠʥʠ ʟʘʚʜʦʚʞʢʠ 15é25 ʩʤ ʽ ʦʯʠʱʝʥʽ ʚʽʜ ʣʠʩʪʢʽʚ. 

ʎʝ ʜʦʩʷʛʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʙʘʡʥʽʚ ʜʣʷ ʟʙʠʨʘʥʥʷ 

ʮʫʢʨʦʚʦʾ ʪʨʦʩʪʠʥʠ. ɿʽʙʨʘʥʘ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ ʙʽʦʤʘʩʘ ʜʦʩʪʘʚʣʷʻʪʴʩʷ ʜʦ 

ʤʽʩʮʷ ʧʝʨʝʨʦʙʣʷʥʥʷ ʘʙʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʽʜ ʟʙʠʨʘʣʴʥʦʛʦ ʢʦʤʙʘʡʥʘ, ʘʙʦ 

ʟ ʤʽʩʮʷ ʪʠʤʯʘʩʦʚʦʛʦ ʟʙʝʨʽʛʘʥʥʷ. 

ɿ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʩʪʝʙʣʦʚʘ ʙʽʦʤʘʩʘ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ 

ʧʦʪʨʘʧʣʷʻ ʫ ʧʨʠʡʤʘʣʴʥʠʡ ʙʫʥʢʝʨ 1, ʟ ʷʢʦʛʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʣʝʚʘʪʦʨʘ 2 

ʧʦʜʘʻʪʴʩʷ ʜʦ ʧʦʜʨʽʙʥʶʚʘʯʘ 3 (ʨʠʩ. 32). ʋ ʧʦʜʨʽʙʥʶʚʘʯʽ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʽʥʪʝʥʩʠʚʥʝ ʧʦʜʨʽʙʥʝʥʥʷ ʯʘʩʪʠʥ ʩʪʝʙʝʣ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ ʜʣʷ ʪʦʛʦ, ʱʦʙ 

ʟʙʽʣʴʰʠʪʠ ʚʽʜʩʦʪʦʢ ʚʠʭʦʜʫ ʩʦʢʫ. ʇʦʜʨʽʙʥʝʥʘ ʙʽʦʤʘʩʘ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʝʣʝʚʘʪʦʨʘ 4 ʧʦʜʘʻʪʴʩʷ ʥʘ ʧʨʝʩ 5, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʪʨʴʦʭ ʚʘʣʴʮʽʚ. 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʜʘʚʣʶʚʘʥʥʷ ʩʦʢʫ ʚʘʣʴʮʽ ʧʨʝʩʘ 

ʤʘʶʪʴ ʨʝʙʨʠʩʪʫ ʧʦʚʝʨʭʥʶ. 
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ʈʠʩ. 32. ʉʭʝʤʘ ʧʝʨʝʨʦʙʣʷʥʥʷ ʙʽʦʤʘʩʠ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ ʥʘ 

ʙʽʦʝʪʘʥʦʣ: 

1 ï ʧʨʠʡʤʘʣʴʥʠʡ ʙʫʥʢʝʨ; 2 ï ʝʣʝʚʘʪʦʨ ʧʦʜʨʽʙʥʶʚʘʯʘ; 3 ï ʧʦʜʨʽʙʥʶʚʘʯ 

ʙʽʦʤʘʩʠ ʩʦʨʛʦ; 4 ï ʝʣʝʚʘʪʦʨ ʧʦʜʨʽʙʥʝʥʦʾ ʙʽʦʤʘʩʠ; 5 ï ʪʨʠʚʘʣʴʮʝʚʠʡ ʧʨʝʩ; 6 ï 

ʙʽʪʝʨ; 7 ï ʝʣʝʚʘʪʦʨ ʙʘʛʘʩʠ; 8 ï ʬʽʣʴʪʨ ʩʦʢʫ; 9 ï ʪʨʘʥʩʧʦʨʪʝʨ ʟʘʣʠʰʢʽʚ 

ʬʽʣʴʪʨʘʮʽʾ; 10 ï ʧʨʦʤʽʞʥʘ ʻʤʢ̔ ʩʪʴ; 11 ï ʥʘʩʦʩ;12 ï ʨʝʟʝʨʚʫʘʨ ʜʣʷ ʩʦʢʫ 

 

ɺʠʜʘʚʣʝʥʠʡ ʩʽʢ ʩʘʤʦʧʣʠʚʦʤ ʧʦʪʨʘʧʣʷʻ ʥʘ ʬʽʣʴʪʨ 8, ʘ ʙʘʛʘʩʘ 

ʟʥʽʤʘʻʪʴʩʷ ʙʽʪʝʨʦʤ 6 ʟ ʚʘʣʴʮʷ ʧʨʝʩʘ ʥʘ ʝʣʝʚʘʪʦʨ 7, ʷʢʠʤ ʚʦʥʘ 

ʥʘʚʘʥʪʘʞʫʻʪʴʩʷ ʚ ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ. ɺʽʜʬʽʣʴʪʨʦʚʘʥʠʡ ʩʽʢ ʯʝʨʝʟ 

ʜʦʜʘʪʢʦʚʠʡ ʬʽʣʴʪʨ ʧʦʪʨʘʧʣʷʻ ʚ ʧʨʦʤʽʞʥʫ ʻʤʢʽʩʪʴ 10, ʘ ʟʘʣʠʰʢʠ 

ʩʪʝʙʝʣ ʧʦʜʘʶʪʴʩʷ ʪʨʘʥʩʧʦʨʪʝʨʦʤ 9 ʘʙʦ ʥʘ ʧʦʚʪʦʨʥʝ ʚʽʜʞʠʤʘʥʥʷ, ʘʙʦ 

ʥʘʚʘʥʪʘʞʫʶʪʴʩʷ ʚ ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ. ɿ ʧʨʦʤʽʞʥʦʾ ʻʤʢʦʩʪʽ 10 ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʥʘʩʦʩʘ 11 ʩʽʢ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ ʧʦʜʘʻʪʴʩʷ ʚ ʨʝʟʝʨʚʫʘʨ 12 ʽ 

ʤʦʞʝ ʪʨʘʥʩʧʦʨʪʫʚʘʪʠʩʴ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʧʝʨʝʨʦʙʢʠ ʥʘ ʙʽʦʝʪʘʥʦʣ. 

ʉʚʽʞʠʡ, ʥʝ ʧʘʩʪʝʨʠʟʦʚʘʥʠʡ ʩʽʢ ʮʫʢʨʦʚʦʛʦ ʩʦʨʛʦ ʤʦʞʝ 

ʟʙʝʨʽʛʘʪʠʩʴ ʥʝ ʙʣ̔ʴhʝ 2é3 ʛʦʜʠʥ, ʪʦʤʫ ʨʦʟʨʠʚ ʫ ʯʘʩʽ ʤʽʞ 

ʚʠʜʘʚʣʶʚʘʥʥʷʤ ʩʦʢʫ ʽ ʡʦʛʦ ʧʦʜʘʣʴʰʦʶ ʧʝʨʝʨʦʙʢʦʶ ʥʘ ʙʽʦʝʪʘʥʦʣ 

ʧʦʚʠʥʝʥ ʙʫʪʠ ʤʽʥʤ̔ʘʣʴʥʠʤ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʭʽʤʽʯʥʠʭ ʢʦʥʩʝʨʚʘʪʦʨʽʚ 
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ʧʦʛʽʨʰʫʻ ʧʨʦʮʝʩ ʦʪʨʠʤʘʥʥʷ ʝʪʘʥʦʣʫ, ʘ ʪʝʨʤʽʯʥʘ ʦʙʨʦʙʢʘ ʩʦʢʫ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʪʘ ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ 

[12]. 
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ʈʆɿɼɯʃ 5. 

ʊɽʍʅʆʃʆɻɯʗ ɺʀʈʆʑʋɺɸʅʅʗ ʇʈʆʉɸ ʇʈʋʊʆʇʆɼɯɹʅʆɻʆ 

çʉɺɯʊʏɻʈɸʉʋè 

(ɻʫʤʝʥʪʠʢ ʄ.ʗ. ʢ.ʩ.-ʛ ʥʘʫʢ, ʩ.ʥ.ʩ., ʈʘʜʝʡʢʦ ɹ.ʄ.) 

 

5.1. ʂʦʨʦʪʢʘ ʽʩʪʦʨʽʷ ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʚʠʚʯʝʥʥʷ ʢʫʣʴʪʫʨʠ ʧʨʦʩʘ 

ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ (Panicum virgatum L.) 

 

ʇʨʦʩʦ ʧʨʫʪʦʧʦʜʽʙʥʝ (Panicum virgatumL.) ï ʘʥʛʣʽʡʩʴʢʘ ʥʘʟʚʘ 

ʢʫʣʴʪʫʨʠ çʩʚʽʪʯʛʨʘʩè ï ʦʜʥʝ ʾʟ ʨʽʟʥʦʚʠʜʽʚ ʧ̔ ʚʥʽʯʥʦʘʤʝʨʠʢʘʥʩʴʢʦʾ 

ʚʠʩʦʢʦʾ ʪʨʘʚʠ, ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʝ ʚ ʄʝʢʩʠʮʽ, ʢʨʘʾʥʘʭ ʎʝʥʪʨʘʣʴʥʦʾ 

ɸʤʝʨʠʢʠ ʚʟʜʦʚʞ 55Á ʧʽʚʥʽʯʥʦʾ ʜʦʚʛʦʪʠ. 

ʇʝʨʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʟ ʽʥʪʨʦʜʫʢʮʽʾ 9 ʩʦʨʪʽʚ ʪʘ ʛʽʙʨʠʜʽʚ 

ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ ʙʫʣʠ ʨʦʟʧʦʯʘʪʽ ʚ 2008 ʨʦʮʽ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ 

ɺʘʣʴʪʝʨʘ ɽʣʴʙʝʨʩʝʥʘ, ʧʨʦʬʝʩʦʨʘ ɺʘʛʽʥʽʥʽʥʩʴʢʦʛʦ ʫʥʚ̔ʝʨʩʠʪʝʪʫ 

(ʅʽʜʝʨʣʘʥʜʠ). ɼʦʩʣʽʜʠ ʙʫʣʠ ʟʘʢʣʘʜʝʥʽ ʚ ʜʚʦʭ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ 

ʟʦʥʘʭ. ɺ ʟʦʥʽ ʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʚ ʫʤʦʚʘʭ ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ 

ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ï ʥʘ ʗʣʪʫʰʢʽʚʩʴʢʽʡ ʜʦʩʣʽʜʥʦ-ʩʝʣʝʢʮʽʡʥʽʡ ʩʪʘʥʮʽʾ 

(ɹʘʨʩʴʢʠʡ ʨʘʡʦʥ ɺʽʥʥʠʮʴʢʦʾ ʦʙʣʘʩʪʽ) ʪʘ ʚ ʟʦʥʽ ʥʝʜʦʩʪʘʪʥʴʦʛʦ 

ʟʚʦʣʦʞʝʥʥʷ ʚ ʫʤʦʚʘʭ ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʥʘ 

ɺʝʩʝʣʦʧʦʜʽʣʴʩʴʢʽʡ ʜʦʩʣʽʜʥʦ-ʩʝʣʝʢʮʽʡʥʽʡ ʩʪʘʥʮʽʾ (ʇʦʣʪʘʚʩʴʢʘ 

ʦʙʣʘʩʪʴ).  

 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʚʯʝʥʥʷ ʘʛʨʦʙʽʦʣʦʛʽʯʥʠʭ ʦʩʥʦʚ ʪʝʭʥʦʣʦʛʽʾ 

ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ ʧʨʦʚʦʜʠʣʦʩʴ ʟʛʽʜʥʦ 

ʇʨʦʛʨʘʤʠ ʅɸɸʅ ʋʢʨʘʾʥʠ ʅʊʇ 22 çʊʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʩʪʚʦʨʝʥʥʷ 

ʜʞʝʨʝʣ ʙʽʦʝʥʝʨʛʝʪʠʯʥʦʾ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʾʾ 

ʧʝʨʝʨʦʙʢʠè (çɹ̔ʦʝʥʝʨʛʝʪʠʯʥʽ ʨʝʩʫʨʩʠè).ʇʽʜʧʨʦʛʨʘʤʘ 5. çʅʦʚʽ ʚʠʜʠ 

ʨʦʩʣʠʥ ʪʘ ʧʦʙʽʯʥʘ ʧʨʦʜʫʢʮʽʷ ʨʦʩʣʠʥʥʠʮʪʚʘ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʚʝʨʜʦʛʦ 

ʙʽʦʧʘʣʠʚʘ, ʪʝʭʥʦʣʦʛʽʾ ʾʭ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʧʽʜʛʦʪʦʚʢʠ ʜʦ ʩʧʘʣʶʚʘʥʥʷè 

(çʊʚʝʨʜʽ ʚʠʜʠ ʧʘʣʠʚʘè). ɿʘ ʪʝʤʦʶ çʈʦʟʨʦʙʠʪʠ ʪʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ 
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ʝʢʦʣʦʛʦʟʙʝʨʽʛʘʶʯʦʛʦ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʥʦʚʠʭ ʚʠʜʽʚ 

ʙʘʛʘʪʦʨʽʯʥʠʭ ʨʦʩʣʠʥ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʚʝʨʜʦʛʦ ʙʽʦʧʘʣʠʚʘè 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʗʣʪʫʰʢʽʚʩʴʢʽʡ ɼʉʉ, ɹʽʣʦʮʝʨʢʽʚʩʴʢʽʡ 

ɼʉʉ, ʋʣʘʜʦʚʦ-ʃʁ ʣʠʥʝʮʴʢʽʡ ɼʉʉ, ɺʝʩʝʣʦʧʦʜʽʣʴʩʴʢʽʡ ɼʉʉ ʪʘ ʥʘ 

ʜʽʣʷʥʢʘʭ ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʮʝʥʪʨʫ çɹʽʦʝʥʝʨʛʽʷè ʤ.ɹʦʨʱʽʚ. 

 

5.2. ɹʽʦʣʦʛʽʯʥʽ ʪʘ ʘʛʨʦʪʝʭʥʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ 

 

ʇʨʦʩʦ ʧʨʫʪʦʧʦʜʽʙʥʝ (Panicumv Virgatum L.) ï ʮʝ ʧʨʷʤʦʩʪʦʷʯʘ 

ʪʝʧʣʦʣʶʙʥʘ ʨʦʩʣʠʥʘ, ʱʦ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʛʨʫʧʠ (C4), ʩʭʦʞʘ ʥʘ 

ʢʫʱʦʚʠʡ ʟʣʘʢ (ʨʠʩ. 33). ʈʦʟʤʥʦʞʫʻʪʴʩʷ ʧʦʚʽʣʴʥʦ ʥʘʩʽʥʥʷʤ ʽ 

ʢʦʨʝʥʝʚʠʱʝʤ. ʈʦʩʣʠʥʘ ʤʘʻ ʯʝʨʚʦʥʫʚʘʪʽ ʧʨʷʤʦʩʪʦʷʯʽ ʩʪʝʙʣʘ, ʷʢʽ 

ʜʦʩʷʛʘʶʪʴ 0,5-2,8 ʤ ʫ ʚʠʩʦʪʫ. ʉʫʮʚʽʪʪʷ ï ʚʽʜʢʨʠʪʘ ʚʦʣʦʪʴ ʜʦʚʞʠʥʦʶ 

15-40 ʩʤ. ʂʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 3 ʤ ʫ ʛʣʠʙʠʥʫ. ʍʘʨʘʢʪʝʨʥʘ 

ʦʩʦʙʣʠʚʽʩʪʴ ï ʙʽʣʠʡ ʧʫʭ ʥʘ ʤʽʩʮʽ ʚʠʭʦʜʫ ʣʠʩʪʢʘ ʟʽ ʩʪʝʙʣʘ, ʤʘʻ 

ʚʽʜʥʦʩʥʦ ʤʘʣʝ ʥʘʩʽʥʥʷ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʩʪʘʥʫ ʩʧʦʢʦʶ, ʦʩʦʙʣʠʚʦ 

ʦʜʨʘʟʫ ʧʽʩʣʷ ʟʙʠʨʘʥʥʷ. ʈʦʩʣʠʥʠ ʪʝʧʣʦʛʦ ʩʝʟʦʥʫ (C4), ʪʘʢʽ ʷʢ ʧʨʦʩʦ 

ʣʦʟʦʚʠʜʥʝ, ʤʘʶʪʴ ʧʘʥʽʢʦʾʜʥʫ ʤʦʨʬʦʣʦʛʽʶ ʩʭʦʜʽʚ. ʄʝʟʦʢʦʪʠʣʴ (ʷʢʠʡ 

ʪʘʢʦʞ ʤʘʻ ʥʘʟʚʫ ʤʽʞʚʫʟʣʦʚʠʡ ʩʫʙʢʦʣʝʦʧʪʠʣʴ) ʚʠʪʷʛʫʻ ʽ ʧʨʠʛʥʽʯʫʻ 

ʤʘʣʝʥʴʢʽ ʢʦʣʝʦʧʪʠʣʽ ʜʦ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ, ʨʦʟʤʽʱʫʶʯʠ ʪʘʢʠʤ ʯʠʥʦʤ 

ʩʪʝʙʣʦʚʠʡ ʚʫʟʦʣ ʷʢʨʘʟ ʥʘʜ ʧʦʚʝʨʭʥʝʶ ʽ ʽʥʢʦʣʠ ʥʘ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ (ʮʷ 

ʦʩʦʙʣʠʚʽʩʪʴ ʧʦʣʝʛh ʫʻ ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʩʭʦʜʽʚ ʥʘ ʧʦʣʽ). ɺʪʦʨʠʥʥʽ 

(ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ) ʢʦʨʝʥʽ ʚʽʜʭʦʜʷʪʴ ʚʽʜ ʩʪʝʙʣʦʚʦʛʦ ʚʫʟʣʘ ʟʘ ʫʤʦʚʠ 

ʥʘʷʚʥʦʩʪʽ ʚʦʣʦʛʠʭ ʫʤʦʚ ʧʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ ʜʥʽʚ. ɿʘ ʥʠʟʴʢʦʾ ʚʦʣʦʛʦʩʪʽ 

ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ ʚʪʦʨʠʥʥʽ (ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ) ʢʦʨʝʥʽ ʥʝ ʙʫʜʫʪʴ 

ʚʽʜʨʦʩʪʘʪʠ ʚʽʜ ʩʪʝʙʣʦʚʦʛʦ ʚʫʟʣʘ, ʪʦʤʫ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ ʟʘʣʝʞʘʪʠʤʝ 

ʚʽʜ ʧʝʨʚʠʥʥʦʛʦ ʢʦʨʝʥʷ ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʥʘʜʭʦʜʞʝʥʥʷ ʚʦʜʠ ʽ ʧʦʞʠʚʥʠʭ 

ʨʝʯʦʚʠʥ ʯʝʨʝʟ ʤʝʟʦʢʦʪʠʣ.̔ ʆʩʢʽʣʴʢʠ ʤʦʞʣʠʚʽʩʪʴ ʥʘʜʭʦʜʞʝʥʥʷ ʚʦʜʠ ʪʘ 

ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʯʝʨʝʟ ʤʝʟʦʢʦʪʠʣʴ ʥʝʟʥʘʯʥʘ, ʮʝ ʦʙʤʝʞʫʻ ʩʘʤʦʩʽʚ. 

ʑʝ ʦʜʥʠʤ ʥʝʛʘʪʠʚʥʠʤ ʥʘʩʣʽʜʢʦʤ ʻ ʩʭʠʣʴʥʽʩʪʴ ʜʦ ʚʠʣʷʛʘʥʥʷ ʩʭʦʜʽʚ ʽʟ-

ʟʘ ʪʦʥʢʦʛʦ ʤʝʟʦʢʦʪʠʣʶ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʡʦʛʦ ʟʣʘʤʫ. 

ʇʨʦʩʦ ʧʨʫʪʦʧʦʜʽʙʥʝ ï ʮʝ ʟʣʘʢʦʚʘ ʚʠʩʦʢʦʧʦʣʽʤʦʨʬʥʘ ʢʫʣʴʪʫʨʘ. 

ʆʩʥʦʚʥʘ ʢʽʣʴʢʽʩʪʴ ʭʨʦʤʦʩʦʤ ï 9. ʇʣʦʾʜʥʽʩʪʴ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 
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ʜʠʧʣʦʾʜʥʠʭ (2n=18) ʜʦ ʜʫʦʜʝʢʘʧʣʦʾʜʥʠʭ ʢʣʽʪʠʥ (2n=108). ɺʘʛʘ 

ʥʘʩʽʥʥʷ ʢʦʣʠʚʘʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ 

ʪʝʨʤʽʥʫ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ, ʘʣʝ ʟʥʘʯʥʦ ʙʽʣʴʰʘ ʫ ʦʢʪʦʧʣʦʾʜʥʠʭ, ʥʽʞ ʫ 

ʪʝʪʨʘʧʣʦʾʜʥʠʭ ʩʦʨʪʽʚ. 

 

ʈʠʩ. 33. ʈʦʩʣʠʥʠ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ ʫ ʜʨʫʛʠʡ ʨʽʢ ʚʝʛʝʪʘʮʽʾ 

ʅʊʎ çɹʽʦʝʥʝʨʛʽʷè, 2016 ʨ. 

 

ɿʘʣʝʞʥʦ ʚʽʜ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʤʽʩʮʷ 

ʚʠʨʦʱʫʚʘʥʥʷ ʚʠʜʽʣʷʶʪʴ ʜʚʘ ʦʩʥʦʚʥʠʭ ʝʢʦʪʠʧʠ. ʅʠʟʦʚʠʥʥʽ ʪʠʧʠ ʚ 

ʦʩʥʦʚʥʦʤʫ ʨʦʩʪʫʪʴ ʚ ʟʘʧʣʘʚʘʭ, ʚʦʥʠ ʚʠʱʽ, ʪʦʚʩʪʽʰʽ, ʢʫʱʠʩʪʽ ʽ ʨʦʩʪʫʪʴ 

ʰʚʠʜʰʝ, ʥʽʞ ʚʠʩʦʪʥʽ. ɺʠʩʦʪʥʽ ʪʠʧʠ ʨʦʩʪʫʪʴ ʚ ʙʽʣʴʰ ʩʫʭʠʭ ʚʠʱʠʭ 

ʤʽʩʮʷʭ, ʤʘʶʪʴ ʪʦʥʰʝ, ʟ ʰʠʨʦʢʦʶ ʦʩʥʦʚʦʶ ʽ ʯʘʩʪʦ ʥʘʧʽʚʥʘʛʥʫʪʝ 

ʩʪʝʙʣʦ. ʅʠʟʦʚʠʥʥʽ ʪʠʧʠ ʤʘʶʪʴ ʙʽʣʴʰ ʢʫʱʠʩʪʫ ʬʦʨʤʫ ʟ ʥʘʜʟʝʤʥʦʶ 

ʯʘʩʪʠʥʦʶ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʙʽʣʴʰʠʭ ʧʦʰʢʦʜʞʝʥʴ ʚʟʠʤʢʫ. 

ʆʩʥʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʪʝʨʠʪʦʨʽʶ ʧʨʠʩʪʦʩʫʚʘʥʥʷ 

ʩʦʨʪʫ, ʻ ʨʝʘʢʮʽʷ ʥʘ ʜʦʚʞʠʥʫ ʩʚʽʪʣʦʚʦʛʦ ʜʥʷ, ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʪʘ 

ʚʦʣʦʛʽʩʪʴ. ɿʙʽʣʴʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʩʚʽʪʣʦʚʦʛʦ ʜʥʷ ʧʨʠʟʚʝʜʝ ʜʦ ʬʘʟʠ 
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ʮʚʽʪʽʥʥʷ ʥʘ ʧʦʯʘʪʢʫ ʣʽʪʘ. ʂʦʣʠ ʥʘ ʦʜʥʦʤʫ ʤʽʩʮʽ ʚʠʨʦʱʫʶʪʴʩʷ ʨʽʟʥʽ 

ʩʦʨʪʠ, ʧʽʚʥʽʯʥʽ ʝʢʦʪʠʧʠ ʚʠʨʦʩʪʘʶʪʴ ʥʠʞʯʠʤʠ, ʚ ʥʠʭ ʨʘʥʽʰʝ ʥʘʩʪʫʧʘʻ 

ʬʘʟʘ ʮʚʽʪʽʥʥʷ ʪʘ ʜʦʟʨʽʚʘʥʥʷ, ʥʽʞ ʫ ʧʽʚʜʝʥʥʠʭ. ʊʘʢʦʞ ʟʥʘʯʥʦ ʤʝʥʰʝ 

ʙʫʜʝ ʦʪʨʠʤʘʥʦ ʙʽʦʤʘʩʠ ʧʦʨʽʚʥʷʥʦ ʟ ʧʽʚʜʝʥʥʠʤʠ ʝʢʦʪʠʧʘʤʠ. ɽʢʦʪʠʧʠ, 

ʷʢʽ ʚʠʨʦʱʫʁ ʪʴʩʷ ʥʘ ʧʽʚʥʦʯʽ, ʯʘʩʪʦ ʥʝ ʚʩʪʠʛʘʶʪʴ ʜʦʟʨʽʚʘʪʠ (ʽ 

ʧʨʦʜʫʢʫʚʘʪʠ ʥʘʩʽʥʥʷ) ʜʦ ʟʘʢʽʥʯʝʥʥʷ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ. ʎʝ 

ʰʢʦʜʠʪʴ ʟʠʤʦʚʦʤʫ ʟʘʛʘʨʪʦʚʫʚʘʥʥʶ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʠʟʴʢʦʾ 

ʟʠʤʦʩʪʽʡʢʦʩʪʽ. ɿʚʘʞʘʶʯʠ ʥʘ ʟʜʝʙʽʣʴʰʦʛʦ ʤôʷʢʽ ʟʠʤʠ, ʮʝ ʥʝ ʧʦʚʠʥʥʦ 

ʙʫʪʠ ʚʝʣʠʢʦʶ ʧʨʦʙʣʝʤʦʶ. ɯ ʚʩʝ ʪʘʢʠ, ʩʣʘʙʢʝ ʟʠʤʦʚʝ ʟʘʛʘʨʪʦʚʫʚʘʥʥʷ 

ʤʦʣʦʜʠʭ ʨʦʩʣʠʥ ʫ ʧʝʨʰʠʡ ʨʽʢ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʧʨʦʙʣʝʤʠ. ʗʢʽʩʪʴ 

ʟʽʙʨʘʥʦʾ ʩʠʨʦʚʠʥʠ ʩʦʨʪʽʚ ʽʟ ʧʽʟʥʽʤʠ ʩʪʨʦʢʘʤʠ ʜʦʟʨʚ̔ʘʥʥʷ ʪʘʢʦʞ ʤʦʞʝ 

ʧʦʛʽʨʰʠʪʠʩʷ ʫ ʟʚôʷʟʢʫ ʟ ʧʽʜʚʠʱʝʥʦʶ ʚʦʣʦʛʽʩʪʶ ʪʘ ʚʠʩʦʢʠʤ ʚʤʽʩʪʦʤ 

ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʙʽʦʤʘʩʽ ʧʽʜ ʯʘʩ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ 

ʥʝ ʧʝʨʝʤʽʱʫʶʪʴʩʷ ʜʦ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʨʦʩʣʠʥ. ʎʝ ʟʤʝʥʰʫʻ ʰʘʥʩ 

ʧʦʚʪʦʨʥʦʛʦ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʚʝʩʥʽ ʪʘ ʟʙʽʣʴʰʫʻ ʚʤʽʩʪ ʟʦʣʠ ʚ ʥʘʜʟʝʤʥʽʡ 

ʯʘʩʪʠʥʽ ʨʦʩʣʠʥ, ʱʦ ʥʝʙʘʞʘʥʦ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʾʭ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ 

ʝʥʝʨʛʽʾ, ʚʠʛʦʪʦʚʣʝʥʥʷ ʮʝʣʶʣʦʟʠ ʪʘ ʽʥʰʠʭ ʚʦʣʦʢʦʥ. ɺʽʜʤʽʥʥʦʶ 

ʦʩʦʙʣʠʚʽʩʪʶ ʧʨʦʩʘ ʣʦʟʦʚʠʜʥʦʛʦ ʻ ʜʦʚʛʦʚʽʯʥʽʩʪʴ ʽ ʚʣʘʩʪʠʚʽʩʪʴ 

ʫʪʚʦʨʶʚʘʪʠ ʥʦʚʽ ʥʘʜʟʝʤʥʽ ʧʘʛʦʥʠ. ɯʟ ʾʭʥʽʭ ʚʫʟʣʽʚ ʨʦʟʚʠʚʘʶʪʴʩʷ 

ʚʝʨʪʠʢʘʣʴʥʽ ʧʘʛʦʥʠ, ʫʪʚʦʨʶʶʯʠ ʩʪʝʙʣʘ ʽ ʣʠʩʪʢʠ; ʥʘʚʢʦʣʦ 

ʤʘʪʝʨʠʥʩʴʢʦʾ ʨʦʩʣʠʥʠ ʚʠʥʠʢʘʻ ʮʽʣʘ ʢʦʣʦʥʽʷ ʚʝʛʝʪʘʪʠʚʥʠʭ ʧʘʛʦʥʽʚ. 
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ɼʣʷ ʮʴʦʛʦ ʚʠʜʫ ʟʣʘʢʽʚ 

ʭʘʨʘʢʪʝʨʥʘ ʚʠʩʦʢʘ ʟʜʘʪʥʽʩʪʴ ʜʦ 

ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ 

(ʨʠʩ. 34 ʪʘ 35). 

ʂʦʨʝʥʝʚʠʱʥʽ ʟʣʘʢʠ ʢʨʘʱʝ 

ʨʦʟʚʠʚʘʶʪʴʩʷ ʥʘ ʨʦʟʧʫʰʝʥʠʭ 

ˇʨʫʥʪʘʭ ʟ ʚʠʩʦʢʠʤʠ ʧʦʚʽʪʨʷ- ʽ 

ʚʦʜʦʧʨʦʥʠʢʘʶʯʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ. 

ʈʠʩ. 34. ʂʦʨʝʥʝʚʠʱʝ ʨʦʩʣʠʥʠ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ ʚ ʧʝʨʰʠʡ ʨʽʢ 

ʚʝʛʝʪʘʮʽʾ 

 

 

ʈʠʩ.35. ʂʦʨʝʥʝʚʠʱʝ ʨʦʩʣʠʥʠ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ ʚ ʪʨʝʪʽʡ ʨʽʢ 

ʚʝʛʝʪʘʮʽʾ 

 

ʅʘʩʽʥʥʻʚʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʚʦʜʥʦ-ʧʦʚʽʪʨʷʥʦʛʦ, ʩʚʽʪʣʦʚʦʛʦ ʽ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʽʚ ʨ̌ʫʥʪʫ. ɺ 
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ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʟʚʦʣʦʞʝʥʥʷ ʢʫʱʽʥʥʷ ʟʣʘʢʽʚ ʨʽʟʢʦ ʧʽʜʚʠʱʫʻʪʩɹʷ. 

ɻʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ʚʫʟʣʘ ʢʫʱʥ̔ʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ, 

ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʫ, ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʦʩʚʽʪʣʝʥʥʷ ʧʦʩʽʚʽʚ, 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʦʨʪʫ ʪʦʱʦ. ɰʾ ʤʦʞʥʘ ʨʝʛʫʣʶʚʘʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʚʽʜʧʦʚʽʜʥʦʾ ʘʛʨʦʪʝʭʥʽʢʠ, ʧʨʠ ʧʽʜʛʦʨʪʘʥʥʽ ʨʦʩʣʠʥ, ʷʢ ʧʨʘʚʠʣʦ, 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʛʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ʚʫʟʣʘ ʢʫʱʥ̔ʥʷ. ɺʫʟʦʣ ʢʫʱʽʥʥʷ 

ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʛʣʠʙʠʥʽ ʜʦ 5 ʩʤ (ʨʠʩ. 36). ɿ ʥʴʦʛʦ ʧʽʜ ʛʦʩʪʨʠʤ ʢʫʪʦʤ 

ʚʠʭʦʜʷʪʴ ʜʦʯʽʨʥʽ ʧʘʛʦʥʠ, ʫʪʚʦʨʶʶʯʠ ʥʘ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ ʧʫʭʢʠʡ ʢʫʱ. 

 

ʋ ʢʫʱʽ ʱʦʨʽʯʥʦ 

ʨʦʟʚʠʚʘʶʪʴʩʷ ʥʦʚʽ ʧʘʛʦʥʠ 

2-3-ʛʦ ʽ 4-ʛʦ ʧʦʨʷʜʢʫ. ɺʦʥʠ 

ʥʝʚʠʤʦʛʣʠʚʽ ʜʦ ʘʝʨʘʮʽʾ 

ˇʨʫʥʪʫ ʽ ʜʦʙʨʝ 

ʨʦʟʚʠʚʘʶʪʴʩʷ ʥʘ ʩʠʣʴʥʦ 

ʫʱʽʣʴʥʝʥʠʭ ʘʙʦ 

ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ ˇʨʫʥʪʘʭ. 

ʈʠʩ. 36. ʂʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ ʨʦʩʣʠʥʠ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ 

 

ʆʧʪʠʤʘʣʴʥʽ ʫʤʦʚʠ ʜʣʷ ʢʫʣʴʪʫʨʠ ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʨʽʟʥʠʤʠ 

ʘʛʨʦʪʝʭʥʽʯʥʠʤʠ ʟʘʭʦʜʘʤʠ ʜʦ ʡ ʧʽʩʣʷ ʩʽʚʙʠ, ʧʽʜʙʠʨʘʶʯʠ ʚʽʜʧʦʚʽʜʥʽ 

ʩʦʨʪʠ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʟʥʘʨʷʜʜʷ ʡ ʦʧʪʠʤʘʣʴʥʽ ʩʪʨʦʢʠ ʩʽʚʙʠ, 

ʚʨʘʭʦʚʫʶʯʠ ʘʛʨʦʪʝʭʥʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʛʦ̔ʥʫ ʡ ʧʦʛʦʜʥʽ ʫʤʦʚʠ ʨʦʢʫ. 

ʇʦʚʽʪʨʷʥʠʡ ʨʝʞʠʤ ʨʝʛʫʣʶʻʪʴʩʷ ʨʦʟʧʫʰʝʥʥʷʤ ˇʨʫʥʪʫ ʚ 

ʤʽʞʨʷʜʜʷʭ, ʱʽʣʚʁʘʥʥʷʤ ʽ ʧʦʚʝʨʭʥʝʚʠʤ ʦʩʫʰʝʥʥʷʤ ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ 

ʜʽʣʷʥʦʢ. ʋʤʦʚʠ ʦʩʚʽʪʣʝʥʥʷ ʚʠʟʥʘʯʘʶʪʴ ʧʝʨʝʭʽʜ ʟʣʘʢʽʚ ʜʦ ʬʘʟʠ 

ʧʣʦʜʦʥʦʰʝʥʥʷ. ʈʝʞʠʤ ʦʩʚʽʪʣʝʥʥʷ ʤʦʞʥʘ ʧʦʢʨʘʱʫʚʘʪʠ, ʨʝʛʫʣʶʶʯʠ 

ʛʫʩʪʦʪʫ ʩʪʦʷʥʥʷ ʨʦʩʣʠʥ ʚ ʧʦʩʽʚʘʭ ʥʘʧʨʷʤʢʦʤ ʨʷʜʢʽʚ ʽ ʰʠʨʠʥʦʶ 

ʤʞ̔ʨʷʜʴ.ʊʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʷʢ ʥʘ ʟʙʝʨʝʞʝʥʥʷ 

ʩʭʦʜʽʚ ʟʣʘʢʽʚ, ʪʘʢ ʽ ʥʘ ʾʭ ʧʝʨʝʭʽʜ ʚʽʜ ʢʫʱʽʥʥʷ ʜʦ ʥʘʩʪʫʧʥʠʭ ʬʘʟ 

ʨʦʟʚʠʪʢʫ. 
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ʅʘʩʽʥʥʷ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ ʧʦʯʠʥʘʻ ʧʨʦʨʦʩʪʘʪʠ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʝ ʥʠʞʯʝ +6-8 Áʉ, ʘʣʝ ʜʨʫʞʥʝ ʧʨʦʨʦʩʪʘʥʥʷ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ ʧʨʦʛʨʽʚʘʥʥʽ ˇʨʫʥʪʫ ʜʦ +15-16 Áʉ. ʗʢʱʦ ʚ ʧʝʨʽʦʜ 

ʧʨʦʨʦʩʪʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʥʠʞʫʻʪʴʩʷ ʜʦ +8-9 Áʉ, ʩʭʦʜʠ ʟ'ʷʚʣʷʶʪʴʩʷ 

ʪʽʣʴʢʠ ʯʝʨʝʟ 15-18 ʜʥʽʚ. ʉʭʦʜʠ ʚʠʪʨʠʤʫʶʪʴ ʥʝʟʥʘʯʥʽ ʟʘʤʦʨʦʟʢʠ ʜʦ -2 

Áʉ, ʘ ʟʘ ʪʝʤʧʝʨʘʪʫʨʠ -3-5 Áʉ ʟʜʝʙʽʣʴʰʦʛʦ ʛʠʥʫʪʴ ʘʙʦ ʩʠʣʴʥʦ 

ʧʦʰʢʦʜʞʫʶʪʴʩʷ. ɼʫʞʝ ʰʢʽʜʣʠʚʦʶ ʜʣʷ ʩʭʦʜʽʚ ʧʨʦʩʘ ʣʦʟʦʚʠʜʥʦʛʦ ʻ 

ʪʨʠʚʘʣʘ ʦʜʥʦʯʘʩʥʘ ʜʽʷ ʥʠʟʴʢʠʭ ʧʦʟʠʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ (+6-10 Áʉ) ʪʘ 

ʭʤʘʨʥʦʾ ʧʦʛʦʜʠ. ʋ ʨʦʩʣʠʥ ʧʨʠ ʮʴʦʤʫ ʟʥʘʯʥʦ ʟʥʠʞʫʻʪʴʩʷ ʬʦʪʦʩʠʥʪʝʟ, 

ʱʦ ʤʦʞʝ ʩʪʘʪʠ ʧʨʠʯʠʥʦʶ ʾʭ ʟʘʛʠʙʝʣʽ. ɿʘʣʝʞʥʦ ʚʽʜ ʭʘʨʘʢʪʝʨʫ 

ʨʦʟʧʦʜʽʣʫ ʣʠʩʪʢʽʚ ʽ ʚʠʩʦʪʠ ʨʦʩʣʠʥ ʧʨʦʩʦ ʣʦʟʦʧʦʜʽʙʥʝ ʧʦʜʣ̔ʷʶʪʴ ʥʘ 

ʚʝʨʭʦʚʽ ʽ ʥʠʟʦʚʠʥʥʽ ʩʦʨʪʠ ʽ ʛʽʙʨʠʜʠ, ʚ ʷʢʠʭ ʧʝʨʝʚʘʞʘʶʪʴ ʛʝʥʝʨʘʪʠʚʥʽ ʽ 

ʧʦʜʦʚʞʝʥʽ ʚʝʛʝʪʘʪʠʚʥʽ ʧʘʛʦʥʠ ʟ ʦʩʥʦʚʥʦʶ ʤʘʩʦʶ ʣʠʩʪʢʽʚ ʫ ʚʝʨʭʥʽʡ 

ʯʘʩʪʠʥʽ, ʫ ʥʠʟʦʚʠʭ - ʛʝʥʝʨʘʪʠʚʥʠʭ ʩʪʝʙʝʣ ʤʘʣʦ, ʧʨʦʪʝ ʜʫʞʝ ʙʘʛʘʪʦ 

ʚʝʛʝʪʘʪʠʚʥʠʭ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʫʢʦʨʦʯʝʥʠʭ.ʂʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ 

ʤʠʯʢʫʚʘʪʘ, ʥʘ 70-80% ʟʦʩʝʨʝʜʞʝʥʘ ʚ ʦʨʥʦʤʫ ʰʘʨʽ. ʋ ʧʝʨʰʠʡ ʨʽʢ 

ʚʝʛʝʪʘʮʽʾ ʫ ʬʘʟʽ ʧʦʯʘʪʢʫ ʢʫʱʽʥʥʷ ʢʦʨʝʥʽ ʨʦʟʚʠʚʘʁ ʪʴʩʷ ʩʣʘʙʦ, 

ʟʘʛʣʠʙʣʶʶʪʴʩʷ ʚ ˇʨʫʥʪ ʧʦʚʽʣʴʥʦ, ʥʘ ʛʣʠʙʠʥʫ ʜʦ 12-15 ʩʤ. ɼʘʣʽ 

ʚʽʜʙʫʚʘ̒ ʪʴʩʷ ʙʽʣʴʰ ʰʚʠʜʢʠʡ ʨʦʟʚʠʪʦʢ ʢʦʨʝʥʽʚ ʽ ʜʦ ʦʩʝʥʽ ʚʦʥʠ 

ʜʦʩʷʛʘʶʪʴ ʟʥʘʯʥʦʾ ʛʣʠʙʠʥʠ. ʂʦʨʝʥʝʚʘ ʤʘʩʘ ʤʘʡʞʝ ʚ 1,5 ʨʘʟʘ 

ʧʝʨʝʚʠɦ ʫʻ ʥʘʜʟʝʤʥʫ ʯʘʩʪʠʥʫ ʨʦʩʣʠʥʠ ʽ ʟʙʽʣʴʰʝʥʥʷ ʾʾ ʯʘʩʪʦ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦ ʧʽʟʥʴʦʾ ʦʩʝʥʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʬʝʥʦʣʦʛʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʩʚʽʜʯʘʪʴ, ʱʦ ʧʨʦʪʷʛʦʤ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʚʥʘʩʣʽʜʦʢ ʧʽʜʢʦʰʫʚʘʥʥʷ ʙʫʨôʷʥʽʚ ʽ ʧʨʦʚʝʜʝʥʥʷ 

ʨʫʯʥʠʭ ʧʨʦʧʦʣʦʢ ʥʘ ʚʘʨʽʘʥʪʘʭ 1 ʪʘ 3 ʨʦʩʣʠʥʠ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ 

ʜʦʩʷʛʣʠ ʣʠʰʝ 3-ʛʦ ʣʠʩʪʢʘ ʽ ʦʢʨʝʤʽ ï ʢʫʱʽʥʥʷ. ʇʦʨʷʜ ʟ ʮʠʤ ʥʘ ʚʘʨʽʘʥʪʽ 

ʽʟ ʚʥʝʩʝʥʥʷʤ ˇʨʫʥʪʦʚʠʭ ʛʝʨʙʽʮʠʜʽʚ ʨʦʩʣʠʥʠ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ 

ʙʫʣʠ ʜʝʱʦ ʟʨʽʜʞʝʥʽ, ʘʣʝ ʚʦʥʠ ʥʦʨʤʘʣʴʥʦ ʚʝʛʝʪʫʚʘʣʠ, ʜʦʩʷʛʣʠ ʬʘʟʠ 

ʮʚʽʪʽʥʥʷ ʽ ʧʦʞʦʚʪʽʥʥʷ ʨʦʩʣʠʥ ʩʪʘʥʦʤ ʥʘ 1.11. ʗʢʱʦ ʥʘ 1 ʧʦʛ. ʤʝʪʨʽ 

ʥʘʨʘʭʦʚʫʚʘʣʦʩʷ ʥʘ ʚʘʨʽʘʥʪʘʭ 1 ʪʘ 3 1-3 ʨʦʩʣʠʥʠ ʫ ʬʘʟʫ ʩʭʦʜʽʚ, ʪʦ ʥʘ 

ʚʘʨʽʘʥʪʽ 2 ï 3-5 ʨʦʩʣʠʥ. 
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ʊʘʙʣʠʮʷ 23 

ʈʝʟʫʣʴʪʘʪʠ ʬʝʥʦʣʦʛʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʚ ʜʦʩʣʽʜʽ, ʬʘʟʠ ʨʦʟʚʠʪʢʫ 

ʧʦ ʜʘʪʘʭ 

ʌʘʟʠ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ɺʘʨʽʘʥʪʠ ʜʦʩʣʽʜʫ 

1 2 3 

ʇʦʷʚʘ ʩʭʦʜʽʚ 10.06 8.06 10.06 

ʉʭʦʜʠ  18.06 12.06 18.06 

ʊʨʝʪʽʡ ʣʠʩʪʦʢ 25.06 20.06 25.06 

ʂʫʱʽʥʥʷ  - 1.07 - 

ʋʪʚʦʨʝʥʥʷ ʧʘʨʦʩʪʢʽʚ - 5.07 - 

ɺʠʭʽʜ ʚ ʪʨʫʙʢʫ - 15.07 - 

ʇʦʯʘʪʦʢ ʮʚʽʪʽʥʥʷ - 1.09 - 

ʎʚʽʪʽʥʥʷ - 10.09 - 

ʇʦʞʦʚʪʽʥʥʷ ʨʦʩʣʠʥ - 1.11 - 

 

5.3. ɺʠʙʽʨ ʜʽʣʷʥʢʠ 

 

ʇʨʦʩʦ ʧʨʫʪʦʧʦʜʽʙʥʝ ʥʘʣʝʞʠʪʴ ʜʦ ʙʘʛʘʪʦʨʽʯʥʠʭ ʢʫʣʴʪʫʨ, ʡʦʛʦ 

ʤʦʞʥʘ ʚʠʨʦʱʫʚʘʪʠ ʥʘ ʦʜʥʽʡ ʧʣʦʱʽ ʚʽʜ 10 ʜʦ 15 ʨʦʢʽʚ. ʈʦʩʣʠʥʠ ʧʨʦʩʘ 

ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ ʥʝʚʠʤʦʛʣʠʚʽ ʜʦ ʷʢʦʩʪʽ ˇʨʫʥʪʫ, ʾʭ ʤʦʞʥʘ 

ʨʝʢʦʤʝʥʜʫʚʘʪʠ ʚʠʨʦʱʫʚʘʪʠ ʥʘ ʜʝʛʨʘʜʦʚʘʥʠʭ, ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʠʭ 

ʟʝʤʣʷʭ ʪʘ ʥʘ ʧʦʣʷʭ ʟʽ ʩʭʠʣʘʤʠ. ɿʘʚʜʷʢʠ ʨʦʟʛʘʣʫʞʝʥʽʡ ʢʦʨʝʥʝʚʽʡ 

ʩʠʩʪʝʤʽ ʨʦʩʣʠʥʠ ʪʘʢʦʞ ʤʦʞʥʘ ʚʠʨʦʱʫʚʘʪʠ ʥʘ ʧʽʱʘʥʠʭ ʪʘ ʩʫʧʽʱʘʥʠʭ 

ˇʨʫʥʪʘʭ ʟ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ˇʨʫʥʪʦʚʠʭ ʚʦʜ. ʇʨʦʩʦ ʧʨʫʪʦʧʦʜʽʙʥʝ  ʜʦʙʨʝ 

ʘʜʘʧʪʦʚʘʥʝ ʜʦ ʥʝʩʧʨʠ̫ ʪʣʠʚʠʭ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ, ʟʦʢʨʝʤʘ ʙʽʜʥʠʭ 

ʫʱʽʣʴʥʝʥʠʭ ˇʨʫʥʪʽʚ, ʪʦʤʫ  ʤʦʞʥʘ ʡʦʛʦ ʚʠʨʦʱʫʚʘʪʠ ʷʢ ʥʘ ʧʽʱʘʥʠʭ 

ˇʨʫʥʪʘʭ, ʪʘʢ ʽ ʥʘ ˇʨʫʥʪʘʭ ʟ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ. 

ʈʦʩʣʠʥʠ ʨʦʩʪʫʪʴ ʥʘ ˇʨʫʥʪʘʭ ʟ ʨʅ 5é7, ʦʜʥʘʢ ʨʝʢʦʤʝʥʜʦʚʘʥʘ 

ʢʠʩʣʦʪʥʽʩʪʴ ˇʨʫʥʪʫ ʩʪʘʥʦʚʠʪʴ pH 6,5, ʦʩʦʙʣʠʚʦ ʚʧʨʦʜʦʚʞ ʧʝʨʰʠʭ 

ʜʚʦʭ ʨʦʢʽʚ ʚʠʨʦʱʫʚʘʥʥʷ. ʊʦʤʫ ʧʣʘʥʪʘʮʽʾ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ 

ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʢʣʘʜʝʥʽ ʥʘ ˇʨʫʥʪʘʭ, ʷʢʽ ʥʝ ʧʨʠʜʘʪʥʽ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ 

ʽʥʰʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. 

ʗʢʱʦ ʢʫʣʴʪʫʨʘ ʢʫʣʴʪʠʚʫʻʪʴʩʷ ʥʘ ˇʨʫʥʪʘʭ ʟ ʥʠʟʴʢʦʶ ʨʦʜʶʯʽʩʪʶ 

ʪʘ pH (ʢʠʩʣʦʪʥʽ), ʚʦʥʘ ʤʘʪʠʤʝ ʚʽʜʥʦʩʥʦ ʥʝʚʠʩʦʢʫ ʚʨʦʞʘʡʥʽʩʪʴ 

ʧʦʨʽʚʥʷʥʦ ʟ ʨʦʩʣʠʥʘʤʠ, ʱʦ ʨʦʩʪʫʪʴ ʫ ʟʦʥʽ ʧʦʤʽʨʥʦʛʦ ʪʠʧʫ, ʘʙʦ ʟ 
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ʜʝʨʝʚʘʤʠ, ʥʘʧʨʠʢʣʘʜ, ʚʝʨʙʦʶ. (ɯʥʩʪʨʫʢʮʽʷ ʟ ʚʠʨʦʱʫʚʘʥʥʷ 

ʩʚʽʪʯʛʨʘʩʫ(Panicum Virgatum) ʷʢ ʙʽʦʤʘʩʠ ʚ ɭʚʨʦʧʽ H. W. Elbersen
1
, 

D.G. Christian
2
, N. El Bassam

3
, G. Sauerbeck E. Alexopoulou

4
, N. 

Sharma, I. Piscioneri
5
) 

ʇʨʠ ʚʠʙʦʨʽ ʜʽʣʷʥʢʠ ʧʽʜ ʧʦʩʽʚ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ ʩʣʽʜ 

ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠʟʥʘʯʝʥʥʷ ʙʽʦʤʘʩʠ. ɼʣʷ ʩʧʘʣʶʚʘʥʥʷ ʚʦʥʘ ʧʦʚʠʥʥʘ 

ʙʫʪʠ ʟ ʥʠʟʴʢʠʤ ʚʤʽʩʪʦʤ ʤʽʥʝʨʘʣʴʥʠʭ ʨʝʯʦʚʠʥ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʜʽʦʢʩʠʜʫ 

ʢʨʝʤʥʽʶ, ʪʘʢʠʡ ʚʤʽʩʪ ʚ ʩʫʭʽʡ ʙʽʦʤʘʩʽ ʧʨʦʩʘ ʣʦʟʦʚʠʜʥʦʛʦ, ʚʠʨʦʱʝʥʦʛʦ 

ʥʘ ʧʽʱʘʥʠʭ ˇʨʫʥʪʘʭ, ʥʠʞʯʠʡ, ʥʽʞ ʫ ʚʠʨʦʱʝʥʦʛʦ ʥʘ ʛʣʠʥʠʩʪʠʭ ˇʨʫʥʪʘʭ. 

ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ ʚʠʩʥʦʚʦʢ, ʱʦ ʧʽʱʘʥʽ ˇʨʫʥʪʠ ʙʽʣʴʰʝ ʧʽʜʭʦʜʷʪʴ ʜʣʷ 

ʚʠʨʦʱʫʚʘʥʥʷ ʙʽʦʤʘʩʠ, ʥʽʞ ʛʣʠʥʠʩʪʽ ˇʨʫʥʪʠ. 

ʗʢʱʦ ʥʘ ʧʦʣʽ, ʚʽʜʚʝʜʝʥʦʤʫ ʧʽʜ ʧʦʩʽʚ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ, ʻ 

ʚʝʣʠʢʘ ʢʽʣʢɹʽʩʪʴ ʙʫʨ'ʷʥʽʚ, ʟ ʦʩʝʥʽ ʧʝʨʝʜ ʦʨʘʥʢʦʶ ʾʭ ʥʝʦʙʭʽʜʥʦ 

ʟʥʠʱʠʪʠ ʰʣʷʭʦʤ ʚʥʝʩʝʥʥʷ ʛʣʽʬʦʩʘʪʫ ("ʈʘʫʥʜʘʧ"). 

(Cornell University Grass Bioenergy website: 

www.GrassBioenergy.org.) 

 

5.4. ʆʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ 

 

ʉʠʩʪʝʤʘ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʚʠʢʦʥʫʻʪʴʩʷ ʟ ʚʨʘʭʫʚʘʥʥʷʤ 

ʟʘʙʫʨ'ʷʥʝʥʦʩʪʽ ʢʦʞʥʦʛʦ ʧʦʣʷ. ʇʨʦʩʦ ʧʨʫʪʦʧʦʜʽʴʥʝ - ʙʘʛʘʪʦʨʽʯʥʘ 

ʢʫʣʴʪʫʨʘ, ʪʦʤʫ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʚʽʜʧʦʚʽʜʘʣʴʥʽʰʠʭ 

ʝʣʝʤʝʥʪʽʚ ʪʝʭʥʦʣʦʛʽʾ ʡʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ. ɺʽʜ ʷʢʽʩʥʦʛʦ ʪʘ ʩʚʦʻʯʘʩʥʦʛʦ 

ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ ʟʘʣʝʞʠʪʴ ʦʙʩʷʛ ʚʠʭʦʜʫ ʙʽʦʤʘʩʠ ʚ ʥʘʩʪʫʧʥʽ ʨʦʢʠ. 

ɹʘʛʘʪʦʨʽʯʥʽ ʟʣʘʢʦʚʽ ʪʨʘʚʠ ʚʠʤʘʛʘʶʪʴ ʷʢʽʩʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ˇʨʫʥʪʫ 

ʧʝʨʝʜ ʩʽʚʙʦʶ ʥʘʩʽʥʥʷ. ʋ ʩʠʩʪʝʤʽ ʧʝʨʝʜʧʦʩʽʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ 

ʧʨʦʚʦʜʷʪʴ ʚʠʨʽʚʥʶʚʘʥʥʷ ʧʦʣʷ ʰʣʝʡʬʘʤʠ ʪʘ ʙʦʨʦʥʘʤʠ ʽ ʢʦʪʢʫʶʪʴ. ʎʝ 

ʩʪʚʦʨʶʻ ʜʨʽʙʥʦʛʨʫʜʦʯʢʫʚʘʪʫ ʩʪʨʫʢʪʫʨʫ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ ʽ 

ʩʧʨʠʷʻ ʟʙʝʨʝʞʝʥʥʶ ʚʦʣʦʛʠ ʪʘ ʩʪʚʦʨʝʥʥʶ ʥʘ ʛʣʠʙʠʥʽ ʟʘʛʦʨʪʘʥʥʷ 

ʥʘʩʽʥʥʷ ʫʱʽʣʴʥʝʥʦʛʦ ʰʘʨʫ, ʱʦ ʻ ʥʝʦʙʭʽʜʥʦʶ ʧʝʨʝʜʫʤʦʚʦʶ ʦʜʝʨʞʘʥʥʷ 

ʜʨʫʞʥʠʭ ʩʭʦʜʽʚ. ɼʣʷ ʮʴʦʛʦ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʘʛʨʝʛʘʪʠ ʪʠʧʫ 

ɭʚʨʦʧʘʢ ʂʦʪʚʽ, ʂʦʤʧʘʢʪʦʨ, ʉʠʩʪʝʤ, ʂʦʨʫʥʜ, ɭʚʨʦʧʘʢ 600, ʢʦʣʠ ʟʘ 
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ʦʜʠʥ ʧʨʦʭʽʜ ʘʛʨʝʛʘʪʫ ʚʠʢʦʥʫʶʪʴʩʷ ʚʩʽ ʪʝʭʥʦʣʦʛʽʯʥʽ ʦʧʝʨʘʮʽʾ ʟ 

ʧʝʨʝʜʧʦʩʽʚʥʦʾ ʧʽʜʛʦʪʦʚʢʠ ˇʨʫʥʪʫ. ʇʽʜ ʯʘʩ ʩʽʚʙʠ ʧʨʦʚʦʜʷʪʴ 

ʢʫʣʴʪʠʚʘʮʽʶ ʟ ʦʜʥʦʯʘʩʥʠʤ ʙʦʨʦʥʫʚʘʥʥʷʤ ʪʘ ʜʦ- ʽ ʧʽʩʣʷʧʦʩʽʚʥʠʤ 

ʢʦʪʢʫʚʘʥʥʷʤ. ʇʝʨʝʜʧʦʩʽʚʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʨʦʢʫ 

ʩʽʚʙʠ. ɻʦʣʦʚʥʦʶ ʫʤʦʚʦʶ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʨʫʞʥʠʭ ʪʘ ʩʚʦʻʯʘʩʥʠʭ 

ʩʭʦʜʽʚ ʟʘʚʜʷʢʠ ʟʙʝʨʝʞʝʥʥʶ ʚʦʣʦʛʠ ʫ ʧʦʩʽʚʥʦʤʫ ʰʘʨʽ ˇʨʫʥʪʫ. ʇʨʠ 

ʮʴʦʤʫ ˇʨʫʥʪ ʧʦʚʠʥʝʥ ʙʫʪʠ ʜʦʙʨʝ ʨʦʟʨʦʙʣʝʥʠʤ ʪʘ ʚʠʨʽʚʥʷʥʠʤ. ʅʘʚʝʩʥʽ 

ʧʨʠ ʧʝʨʰʽʡ ʤʦʞʣʠʚʦʩʪʽ ʧʦʚʝʨʭʥʶ ʧʦʣʷ ʨʝʪʝʣʴʥʦ ʚʠʨʽʚʥʶʻʤʦ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʛʫʩʝʥʠʯʥʠʭ ʪʨʘʢʪʦʨʽʚ ʢʣʘʩʫ 1,4-2,0. ʇʝʨʝʜʧʦʩʽʚʥʫ 

ʢʫʣʴʪʠʚʘʮʽʶ ʧʨʦʚʦʜʠʤʦ ʧʨʠ ʜʦʟʨʽʚʘʥʥʽ ˇʨʫʥʪʫ ʥʘ ʛʣʠʙʠʥʫ 5-6 ʩʤ. 

ʎʽ ʝʣʝʤʝʥʪʠ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʜʙʘʯʘʶʪʴ ʨʦʟʤʽʱʝʥʥʷ ʧʨʦʩʘ 

ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ ʥʘ ʧʦʣʷʭ ʥʝʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, 

ʚʠʩʦʢʦʷʢʽʩʥʝ ʪʘ ʩʚʦʻʯʘʩʥʝ ʚʠʢʦʥʘʥʥʷ ʫʩʽʭ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʰʠʥ ʷʢ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʪʘʢ ʽ ʩʧʝʮʽʘʣʴʥʠʭ. 

ɼʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ 

ʧʦʪʨʽʙʥʦ ʩʧʨʤ̫ʦʚʫʚʘʪʠ ʥʘ ʩʪʚʦʨʝʥʥʷ ʪʘʢʠʭ ʫʤʦʚ, ʷʢʽ ʙ ʟʘʙʝʟʧʝʯʠʣʠ 

ʧʦʚʥʽ ʜʨʫʞʥʽ ʩʭʦʜʠ, ʜʦʙʨʠʡ ʨʽʩʪ ʽ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ. 

ʆʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ʧʨʘʚʠʣʴʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʻ 

ʩʪʚʦʨʝʥʥʷ ʥʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʦʛʦ ʚʦʜʥʦ-ʧʦʚʽʪʨʷʥʦʛʦ, ʪʝʧʣʦʚʦʛʦ ʽ 

ʧʦʞʠʚʥʦʛʦ ʨʝʞʠʤʽʚ ˇʨʫʥʪʫ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ ʨʦʩʣʠʥ. 

ʂʨʽʤ ʧʦʣʽʧʰʝʥʥʷ ʬʽʟʠʯʥʠʭ, ʭʽʤʽʯʥʠʭ ʽ ʙʽʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, 

ʧʨʘʚʠʣʴʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʩʧʨʠʷʻ ʟʥʠʱʝʥʥʶ ʙʫʨôʷʥʽʚ, ʰʢʽʜʥʠʢʽʚ ʽ 

ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʩʣʠʥ, ʧʨʠ ʟʘʛʦʨʪʘʥʥʽ ʚ 

ˇʨʫʥʪ ʜʦʙʨʠʚ ʽ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ ʩʪʚʦʨʶʻ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ 

ʚʠʩʦʢʦʷʢʽʩʥʦʾ ʩʽʚʙʠ, ʦʜʝʨʞʘʥʥʷ ʧʦʚʥʠʭ ʽ ʜʨʫʞʥʠʭ ʩʭʦʜʽʚ. 

 

5.5. ʆʩʥʦʚʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ 

 

ɼʦ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʚʢʣʶʯʘʻʤʦ ʜʠʩʢʫʚʘʥʥʷ ʧʣʘʩʪʽʚ 

ʧʦʣʷ ʥʘ ʛʣʠʙʠʥʫ 12-14 ʩʤ, ʟʘʣʫʞʝʥʠʭ ˇʨʫʥʪʽʚ - ʜʦ 16 ʩʤ ʽ 

ʪʦʨʬ'ʷʥʠʩʪʠʭ ˇʨʫʥʪʽʚ - ʥʘ ʛʣʠʙʠʥʫ ʜʦ 25 ʩʤ. ʂʽʣʴʢʽʩʪʴ ˇʨʫʥʪʦʚʠʭ 
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ʛʨʫʜʦʢ ʨʦʟʤʨ̔ʦʤ ʜʦ 5 ʩʤ - ʥʝ ʤʝʥʰʝ 80%, ʥʘʷʚʥʽʩʪʴ ʛʨʫʜʦʢ ʨʦʟʤʽʨʦʤ 

ʙʽʣʴʰʝ 10 ʩʤ - ʥʝ ʜʦʧʫʩʢʘʻʪʴʩʷ. ɺʽʜʭʠʣʝʥʥʷ ʜʠʩʢʫʚʘʥʥʷ ʚʽʜ ʩʝʨʝʜʥʴʦʾ 

ʛʣʠʙʠʥʠ ʥʝ ʧʦʚʠʥʥʦ ʧʝʨʝʚʠʱʫʚʘʪʠ Ñ 3 ʩʤ. ʇʦʚʝʨʭʥʷ ʧʦʣʷ ʧʽʩʣʷ 

ʜʠʩʢʫʚʘʥʥʷ ʧʦʚʠʥʥʘ ʤʘʪʠ ʙʦʨʦʟʝʥʢʠ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ Ñ 5 ʩʤ. 

ɼʠʩʢʫʚʘʥʥʷ ʧʦʚʠʥʥʦ ʚʽʜʧʦʚʽʜʘʪʠ ʘʛʨʦʪʝʭʥʽʯʥʠʤ ʚʠʤʦʛʘʤ ʥʘ ʧʦʣʷʭ ʟ 

ʫʭʠʣʦʤ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʻ 8Á. 

ʗʢʱʦ ʧʨʦʩʦ ʧʨʫʪʦʧʦʜʽʙʥʝ ʧʣʘʥʫʻʪʴʩʷ ʚʠʨʦʱʫʚʘʪʠ ʥʘ ʧʦʣʷʭ, ʜʝ 

ʧʦʧʝʨʝʜʥʠʢʦʤ ʙʫʣʠ ʣʫʢʠ ʽ ʧʘʩʦʚʠʱʘ, ʪʦ ʧʽʩʣʷ ʛʣʠʙʦʢʦʾ ʦʨʘʥʢʠ 

ʟʘʜʝʨʥʽʣʠʭ ˇʨʫʥʪʽʚ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʨʦʚʝʩʪʠ ʜʠʩʢʫʚʘʥʥʷ. ʁʦʛʦ 

ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʘ ʦʙʨʦʙʣʷʥʥʽ ʧʣʘʩʪʘ, ʧʽʜʥʷʪʦʛʦ ʯʘʛʘʨʥʠʢʦʚʦ-

ʙʦʣʦʪʥʠʤʠ ʧʣʫʛʘʤʠ, ʥʘ ʤʽʥʝʨʘʣʴʥʠʭ ʽ ʪʦʨʬ'ʷʥʠʩʪʠʭ ˇʨʫʥʪʘʭ. 

ʇʨʠʟʥʘʯʝʥʥʷ ï ʨʦʟʧʫʰʫʚʘʥʥʷ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ ʧʽʩʣʷ ʛʣʠʙʦʢʦʾ ʦʨʘʥʢʠ 

ʫʱʽʣʥɹʝʥʠʭ ˇʨʫʥʪʽʚ ʽ ʟʘʜʝʨʥʽʣʠʭ ˇʨʫʥʪʽʚ ʥʘ ʣʫʢʘʭ ʽ ʧʘʩʦʚʠʱʘʭ ʪʘ 

ʧʣʘʩʪʘ ʙʘʛʘʪʦʨʽʯʥʠʭ ʪʨʘʚ. 

ʃʫʱʝʥʥʷ ʩʪʝʨʥʽ ʧʽʩʣʷ ʟʙʠʨʘʥʥʷ ʟʝʨʥʦʚʠʭ ʪʘ ʽʥʰʠʭ ʟʣʘʢʦʚʠʭ 

ʢʫʣʴʪʫʨ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʛʣʠʙʠʥʫ 6-12 ʩʤ ʟ ʤʝʪʦʶ ʧʦʜʨʽʙʥʝʥʥʷ 

ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ, ʨʦʟʧʫʰʫʚʘʥʥʷ ˇʨʫʥʪʫ, ʧʨʦʚʦʢʫʚʘʥʥʷ ʧʨʦʨʦʩʪʘʥʥʷ 

ʥʘʩʽʥʥʷ ʙʫʨ'ʷʥʽʚ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʾʭ ʟʘʦʨʶʚʘʥʥʷ ʪʘ ʟʙʝʨʝʞʝʥʥʷ ʚʦʣʦʛʠ 

ʚ ˇʨʫʥʪʽ. ʃʫʱʝʥʥʷ ʩʪʝʨʥʽ ʜʦʟʚʦʣʷʻ ʝʢʦʥʦʤʠʪʠ ʇʄʄ ʥʘ ʦʨʘʥʮʽ ʽ 

ʧʦʢʨʘɦ ʫʻ ʷʢʽʩʪʴ ʧʽʜʛʦʪʦʚʢʠ ˇʨʫʥʪʫ. ʋ ʟʦʥʽ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ 

ʣʫɦ ʝʥʥʷ ʧʨʦʚʦʜʠʪʴʩʷ ʚʽʜʨʘʟʫ ʞ ʧʽʩʣʷ ʟʙʠʨʘʥʥʷ ʟʝʨʥʦʚʠʭ ʽʟ ʟʘʛʘʣʴʥʦʶ 

ʪʨʠʚʘʣʽʩʪʶ ʥʝ ʙʽʣʴʰʝ ʜʚʦʭ ʜʥʽʚ. ɺʽʜʭʠʣʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʛʣʠʙʠʥʠ ʚʽʜ 

ʟʘʜʘʥʦʾ ʥʝ ʧʦʚʠʥʥʝ ʧʝʨʝʚʠʱʫʚʘʪʠ Ñ 1 ʩʤ. ʋ ʧʨʦʮʝʩʽ ʣʫʱʝʥʥʷ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʦʜʨʽʙʥʝʥʥʷ ˇʨʫʥʪʫ ʚ ʦʙʨʦʙʣʶʚʘʥʦʤʫ ʰʘʨʽ. ɺʤʽʩʪ 

ʛʨʫʜʦʢ ˇʨʫʥʪʫ ʨʦʟʤʽʨʦʤ ʚʽʜ 1 ʜʦ 5 ʩʤ - ʥʝ ʤʝʥʰʝ 90%, ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʨʦʟʤʽʨʦʤ ʚʽʜ 1 ʤʤ ʜʦ 2,5 ʩʤ - ʥʝ ʤʝʥʰʝ 75%. ʅʝ ʜʦʧʫʩʢʘʻʪʴʩʷ 

ʫʪʚʦʨʝʥʥʷ ʛʨʫʜʦʢ ʨʦʟʤʽʨʦʤ ʙʽʣʴʰʝ 10 ʩʤ. ɻʣʠʙʠʥʘ ʨʦʟʧʫʰʫʚʘʥʥʷ ʚ 

ʧʦʟʜʦʚʞʥʴʦʤʫ ʽ ʧʦʧʝʨʝʯʥʦʤʫ ʥʘʧʨʷʤʢʘʭ ʧʦʚʠʥʥʘ ʙʫʪʠ ʦʜʥʘʢʦʚʦʶ. 

ɺʠʩʦʪʘ ʛʨʝʙʝʥʽʚ ʥʘ ʟʣʫʱʝʥʦʤʫ ʧʦʣʽ ʥʝ ʙʽʣʴʰʝ 4 ʩʤ, ʧʽʜʨʽʟʘʥʥʷ 

ʙʫʨ'ʷʥʽʚ ʧʦʚʠʥʥʦ ʙʫʪʠ ʧʦʚʥʠʤ (100%). 

ʃʫʱʝʥʥʷ ʚʠʜʽʣʝʥʠʭ ʧʽʜ ʧʦʩʽʚ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ ʧʣʦʱ 

ʧʨʦʚʦʜʷʪʴ ʜʠʩʢʦʚʠʤʠ ʣʫʱʠʣʴʥʠʢʘʤʠ ʪʠʧʫ ʃɼɻ-10 (ʪʘʙʣ. 24) ʫ ʜʚʘ 

ʩʣʽʜʠ ʧʝʨʝʭʨʝʩʥʠʤ ʩʧʦʩʦʙʦʤ ʟ ʢʫʪʦʤ ʘʪʘʢʠ ʜʠʩʢʽʚ 30é35Á. 
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ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ ʘʛʨʝʛʘʪʫ - 8é12 ʢʤ/ʛʦʜ. ɼʣʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ 

ʢʦʥʪʨʦʣʶʚʘʥʥʷ ʢʽʣʢɹʦʩʪʽ ʙʫʨôʷʥʽʚ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʟʘʟʜʘʣʝʛʽʜʴ (ʟʘ 

10é14 ʜʥʽʚ ʧʝʨʝʜ ʣʫɦ ʝʥʥʷʤ) ʟʘʩʪʦʩʫʚʘʪʠ ʛʝʨʙʽʮʠʜ ʩʫʮʽʣʴʥʦʾ ʜʽʾ. 

ʊʘʙʣʠʮʷ 24 

ɸʛʨʝʛʘʪʠ ʜʣʷ ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʧʽʜ ʧʨʦʩʦ ʧʨʫʪʦʧʦʜʽʙʥʝ 

ʅʘʟʚʘ ʄʘʨʢʘ ɸʛʨʝʛʘʪʫʶʪʴʩʷ ʟ 

ʪʨʘʢʪʦʨʘʤʠ 

ʐʠʨʠʥʘ 

ʟʘʭʚʘʪʫ, ʤ 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ,

ʛʘ/ʛʦʜ. 

ʃʫʱʠʣʴʥʠʢ 

ʜʠʩʢʦʚʠʡ 

ʃɼɻ-10 ʊ-150ʂ, ʊ-150, 

ʍʊɿ-160/170 

10 8,0 

ɹʦʨʦʥʘ ʜʠʩʢʦʚʘ 

ʚʘʞʢʘ 

ɹɼɺʇ-7 ʊ-150ʂ, ʊ-150, 

ʍʊɿ-160/170 

7,0 5,6 

ɹʦʨʥʘ ʧʨʠʯʽʧʥʘ 

ʜʠʩʢʦʚʘ 

ɹɼ-10 ʊ-150, ʊ-150ʂ, 

ʍʊɿ-160/170, ʂ-700 

10,0 8,0 

ɼʠʩʢʦʚʠʡ 

ʢʫʣɹʪʠʚʘʪʦʨ 

ʂʂʇ-3,6 ʊ-150, ʊ-150ʂ, 

ʍʊɿ-160/170, ʂ-700 

3,6 2,9 

ʇʣʫʛʠ 

ʥʘʧʽʚʥʘʚʽʩʥʽ 

ʦʙʝʨʪʦʚʽ 

ʇʅʆ-3-40 ʊ-150ʂ, ʄʊɿ-80/82 1,2 0,6 

ʇʅʆ-4-40 ʊ-150, ʄʊɿ-82 1,6 0,8 

ʇʅʆ-5-40 ʊ-10, ʍʊɿ-161/170 2,0 1,0 

ʏʠʟʝʣʴʥʽ ʧʣʫʛʠ ʇʅ-4-35ʇ ʊ-150, ʄʊɿ-82 1,4 0,7 

ʇʏʅ-4,0 ʂ-700 4,0 2,0 

ʂʫʣʴʪʠʚʘʪʦʨʠ ʂʇʉ-4 ʊ-150ʂ, ʄʊɿ-80/82 4,0 4,0 

 

ɻʣʠʙʦʢʫ ʟʷʙʣʝʚʫ ʦʨʘʥʢʫ ʧʨʦʚʦʜʷʪʴ ʫ ʧʝʨʽʦʜ ʩʭʦʜʽʚ 

ʙʫʨôʷʥʽʚʥʘʧʽʚʥʘʚʽʩʥʠʤʠ ʦʙʦʨʦʪʥʠʤʠ ʧʣʫʛʘʤʠ ʪʠʧʫ ʇʅʆ-3-40 ʥʘ 

ʛʣʠʙʠʥʫ 28é30 ʩʤ. ʐʚʠʜʢʽʩʪʴ ʘʛʨʝʛʘʪʫ ʥʘ ʦʨʘʥʮʽ ï 5é6 ʢʤ/ʛʦʜ. 

ʅʘ ʧʦʣʷʭ ʟ ̔ʩʭʠʣʘʤʠ, ʱʦ ʧʽʜʜʘʶʪʴʩʷ ʚʽʪʨʦʚʽʡ ʪʘ ʚʦʜʥʽʡ ʝʨʦʟʽʾ, 

ʘʙʦ ʚ ʨʘʡʦʥʘʭ ʽʟ ʧʨʦʷʚʘʤʠ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʛʦʣʦʚʥʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ 

ʦʩʥʦʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʻ ʟʙʝʨʝʞʝʥʥʷ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ 

(ʙʝʟʚʽʜʚʘʣʴʥʘ ʦʨʘʥʢʘ) ʘʙʦ ʙʨʠʣʠʩʪʦʾ ʧʦʚʝʨʭʥʽ ʧʦʣʷ, ʧʨʠ ʮʴʦʤʫ ʦʨʘʥʢʫ 

ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʫʧʦʧʝʨʝʢ ʩʭʠʣʫ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʘʤʽʩʪʴ 

ʨʽʟʥʦʛʣʠʙʠʥʥʦʛʦ ʧʦʣʠʮʝʚʦʛʦ ʘʙʦ ʦʜʥʦʛʣʠʙʠʥʥʦʛʦ ʙʝʟʧʦʣʠʮʝʚʦʛʦ 

ʨʦʟʧʫʰʫʚʘʥʥʷ ˇʨʫʥʪʫ ʦʩʥʦʚʥʠʡ ʡʦʛʦ ʦʙʨʦʙʽʪʦʢ ʧʨʦʚʦʜʠʪʴʩʷ 

ʢʦʤʙʽʥʦʚʘʥʠʤʠ ʟʥʘʨʷʜʜʷʤʠ, ʷʢʽ ʧʦʻʜʥʫʶʪʴ ʨʦʙʦʯʽ ʦʨʛʘʥʠ 

ʧʣʦʩʢʦʨʽʟʘʣʴʥʦʛʦ ʪʘ ʯʠʟʝʣʴʥʦʛʦ ʪʠʧʫ. 

ɼʣʷ ʚʠʨʽʚʥʶʚʘʥʥʷ ʧʦʚʝʨʭʥʽ ʧʦʣʷ, ʢʦʥʪʨʦʣʶʚʘʥʥʷ ʩʭʦʜʽʚ 

ʙʫʨôʷʥʽʚ ʪʘ ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ ʥʘʢʦʧʠʯʝʥʥʷ ˇʨʫʥʪʦʚʦʾ 

ʚʦʣʦʛʠ ʫ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ ʯʝʨʝʟ 10-15 ʜʥʽʚ ʧʽʩʣʷ ʦʨʘʥʢʠ ʥʝʦʙʭʽʜʥʦ 
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ʧʨʦʚʝʩʪʠ ʩʫʮʽʣʴʥʫ ʢʫʣʴʪʠʚʘʮʽʶ ʧʦʚʝʨʭʥʽ ʧʦʣʷ. ʂʫʣʴʪʠʚʘʮʽʶ 

ʧʨʦʚʦʜʷʪʴ ʢʫʣʴʪʠʚʘʪʦʨʘʤʠ ʪʠʧʫ ʂʇʉ-4 ʥʘ ʛʣʠʙʠʥʫ 5é7 ʩʤ. 

ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ ʘʛʨʝʛʘʪʫ 10é12 ʢʤ/ʛʦʜ. 

 

5.6. ʈʘʥʥʴʦʚʝʩʥʷʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ 

 

ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʨʘʥʥʴʦʚʝʩʥʷʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʻ 

ʟʙʝʨʝʞʝʥʥʷ ˇʨʫʥʪʦʚʦʾ ʚʦʣʦʛʠ, ʥʘʢʦʧʠʯʝʥʦʾ ʟʘ ʦʩʽʥʥʴʦ-ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ 

ʪʘ ʢʦʥʪʨʦʣʶʚʘʥʥʷ ʟʘʙʫʨôʷʥʝʥʦʩʪʽ ʧʣʦʱʽ. ɼʣʷ ʮʴʦʛʦ ʧʨʦʚʦʜʷʪʴ 

ʨʘʥʥʴʦʚʝʩʥʷʥʫ ʢʫʣʴʪʠʚʘʮʽʶ ʥʘ ʛʣʠʙʠʥʫ 5é7 ʩʤ ʚʧʦʧʝʨʝʢ ʘʙʦ ʧʽʜ 

ʢʫʪʦʤ ʜʦ ʥʘʧʨʷʤʢʫ ʦʨʘʥʢʠ ʚ ʦʜʠʥ-ʜʚʘ ʩʣʽʜʠ ʢʫʣʴʪʠʚʘʪʦʨʦʤ ʪʠʧʫ 

ɸʈɺï5,4ï0,1, ɸɻ ï 6, (ɸʈɺï8,1ï01) (ʪʘʙʣ. 25). ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ 

ʘʛʨʝʛʘʪʫ - 10é12 ʢʤ/ʛʦʜ. ɿʘʢʨʠʪʪʷ ʚʦʣʦʛʠ ʚʠʢʦʥʫʶʪʴ ʟʘ ʥʘʩʪʘʥʥʷ 

ʬʽʟʠʯʥʦʾ ʩʪʠʛʣʦʩʪʽ ˇʨʫʥʪʫ. ɿ ʤʝʪʦʶ ʟʜʝʰʝʚʣʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ 

ʩʠʨʦʚʠʥʠ (ʙʽʦʤʘʩʠ) ʚʠʢʦʥʫʶʪʴ ʦʙʨʦʙʪ̔ʦʢ ˇʨʫʥʪʫ ʢʦʤʙʽʥʦʚʘʥʠʤʠ 

ʘʛʨʝʛʘʪʘʤʠ, ʷʢʽ ʟʘ ʦʜʠʥ ʧʨʦʭʽʜ ʟʜʽʡʩʥʶʶʪʴ ʜʝʢʽʣʴʢʘ ʦʧʝʨʘʮʽʡ. 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʢʫʣʴʪʠʚʘʮʽʾ ʤʘʩʦʚʘ ʯʘʩʪʢʘ ʛʨʫʜʦʯʦʢ ʨʦʟʤʽʨʦʤ 

0,01é10,00 ʤʤ ʥʘ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ (ʚ ʰʘʨʽ 0é5 ʩʤ) ʤʘʻ ʙʫʪʠ ʥʝ 

ʤʝʥh ʝ 80 %. ʊʘʢʠʡ ʬʨʘʢʮʽʡʥʠʡ ʩʢʣʘʜ ʧʝʨʝʰʢʦʜʞʘʻ ʥʝʧʨʦʜʫʢʪʠʚʥʠʤ 

ʚʪʨʘʪʘʤ ˇʨʫʥʪʦʚʦʾ ʚʦʣʦʛʠ ʚʥʘʩʣʽʜʦʢ ʾʾ ʚʠʧʘʨʦʚʫʚʘʥʥʷ, ʧʦʢʨʘʱʫʻ 

ʘʝʨʘʮʽʶ ˇʨʫʥʪʫ ʪʘ ʟʘʧʦʙʽʛʘʻ ʚʽʪʨʦʚʽʡ ʽ ʚʦʜʥʽʡ ʝʨʦʟʽʾ. 

 

5.7. ʇʝʨʝʜʧʦʩʽʚʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ 

 

ʇʝʨʝʜʧʦʩʽʚʥʫ ʢʫʣʴʪʠʚʘʮʽʶ ʧʨʦʚʦʜʷʪʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ 

ʩʽʚʙʦʶ, ʨʦʟʨʠʚ ʫ ʯʘʩʽ ʤʽʞ ʧʝʨʝʜʧʦʩʽʚʥʦʶ ʢʫʣʴʪʠʚʘʮʽʻʶ ʽ ʩʽʚʙʦʶ ʥʝ 

ʧʦʚʠʥʝʥ ʧʝʨʝʚʠʱʫʚʘʪʠ 2é3 ʛʦʜʠʥʠ. ʆʩʢʽʣʴʢʠ ʧʨʦʩʦ ʧʨʫʪʦʧʦʜʽʙʥʝ 

ʩ̔ʁ ʪʴ ʥʘ ʛʣʠʙʠʥʫ ʙʣʠʟʴʢʦ 1,0-1,5 ʩʤ, ʧʝʨʝʜʧʦʩʽʚʥʫ ʢʫʣʴʪʠʚʘʮʽʶ ʩʣʽʜ 

ʧʨʦʚʦʜʠʪʠ ʥʘ ʛʣʠʙʠʥʫ ʥʝ ʙʽʣʴʰʝ 3-4 ʩʤ. 

ʉʝʨʝʜʥʻ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʟʘʜʘʥʦʾ ʛʣʠʙʠʥʠ ï ʥʝ ʙʽʣʴʰʝ Ñ 1 ʩʤ. 

ʇʨʦʨʦʩʪʢʠ ʙʫʨ'ʷʥʽʚ (ʥʝ ʤʝʥʰʝ 90%) ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʥʠʱʝʥʽ. ʇʦʚʝʨʭʥʷ 

ʧʦʣʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʠʨʽʚʥʷʥʦʶ. ɻʣʠʙʠʥʘ ʙʦʨʦʟʝʥʦʢ - ʥʝ ʙʽʣʴʰʝ 2 ʩʤ. 
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ʂʫʣʴʪʠʚʘʮʽʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʰʚʠʜʢʦʩʪʷʭ ʜʦ 12 ʢʤ/ʛʦʜ. ʟ ʤʝʪʦʶ 

ʦʪʨʠʤʘʥʥʷ ʦʧʪʠʤʘʣʴʥʦʾ ʱʽʣʴʥʦʩʪʽ ʽ ʬʨʘʢʮʽʡʥʦʛʦ ʩʢʣʘʜʫ ˇʨʫʥʪʫ. 

ʇʝʨʝʤʽʱʫʚʘʥʥʷ ʚʦʣʦʛʠʭ ʥʠʞʥʽʭ ʽ ʚʝʨʭʥʽʭ ʩʫʭʠʭ ʰʘʨʽʚ ˇʨʫʥʪʫ ʪʘ ʚʠʥʦʩ 

ʚʦʣʦʛʦʛʦ ˇʨʫʥʪʫ ʥʘ ʧʦʚʝʨʭʥʶ ʧʦʣʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʤʽʥʽʤʘʣʴʥʠʤʠ. 

ʂʽʣʴʢʽʩʪʴ ʝʨʦʟʽʡʥʦ-ʥʝʙʝʟʧʝʯʥʠʭ ʯʘʩʪʠʥʦʢ ʨʦʟʤʽʨʦʤ ʤʝʥʰʝ 1 ʤʤ ʫ 

ʚʝʨʭʥʴʦʤʫ ʰʘʨʽ ˇʨʫʥʪʫ (0-5 ʩʤ) ʥʝ ʧʦʚʠʥʥʦ ʟʨʦʩʪʘʪʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʾʭ 

ʚʤ̔ʩʪʦʤ ʜʦ ʚʠʢʦʥʘʥʥʷ ʜʘʥʦʾ ʦʧʝʨʘʮʽʾ. 

ʊʘʙʣʠʮʷ 25 

ɸʛʨʝʛʘʪʠ ʜʣʷ ʧʝʨʝʜʧʦʩʽʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʧʽʜ ʧʨʦʩʦ 

ʧʨʫʪʦʧʦʜʽʙʥʝ 

ʅʘʟʚʘ ʄʘʨʢʘ ɸʛʨʝʛʘʪʫʶʪʴʩʷ ʟ 

ʪʨʘʢʪʦʨʘʤʠ 

ʐʠʨʠʥʘ 

ʟʘʭʚʘʪʫ, ʤ 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ, 

ʛʘ/ʛʦʜ. 

ʂʫʣʴʪʠʚʘʪʦʨʠ ɸʈɺï5,4ï0,1 ʄʊɿ-80/82 5,4 5,4 

ɸɻ-6 ʊ-150, ʄʊɿ-82 6,0 6,0 

 

ʌʨʘʢʮʽʡʥʠʡ ʩʢʣʘʜ ʦʙʨʦʙʣʝʥʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ ʤʘʻ ʙʫʪʠ ʪʘʢʠʤ, 

ʱʦʙ ʤʘʩʦʚʘ ʯʘʩʪʢʘ ʛʨʫʜʦʯʦʢ ʨʦʟʤʽʨʦʤ 0,01é10,00 ʤʤ ʩʪʘʥʦʚʠʣʘ ʥʝ 

ʤʝʥʰʝ 60%, 10é20 ʤʤ ï ʙʣʠʟʴʢʦ 35 %, ʙʽʣʴʰʝ 20 ʤʤ ï ʤʝʥʰʝ 5 %. 

ʊʚʝʨʜʽʩʪʴ ˇʨʫʥʪʫ ʚ ʨʦʟʧʫʰʝʥʦʤʫ ʰʘʨʽ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚ ʤʝʞʘʭ ʚʽʜ 

0,2 ʄʇʘ ʜʦ 1,0 ʄʇʘ. ɺʦʣʦʛʽʩʪʴ ˇʨʫʥʪʫ ʚ ʰʘʨʽ ʚʽʜ 0 ʩʤ ʜʦ 10 ʩʤ ʤʘʻ 

ʩʪʘʥʦʚʠʪʠ ʚʽʜ 25% ʜʦ 35%. 

ʅʘʩʽʥʥʻʚʝ ʣʦʞʝ ʧʦʚʠʥʥʝ ʙʫʪʠ ʨʽʚʥʠʤ ʽ ʚʦʣʦʛʠʤ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʜʨʫʞʥʽ ʽ ʰʚʠʜʢʽ ʩʭʦʜʠ. 

ʅʘ ̌ʨʫʥʪʘʭ, ʥʝ ʩʭʠʣʴʥʠʭ ʜʦ ʚʽʪʨʦʚʦʾ ʝʨʦʟʽʾ ʧʨʦʚʦʜʠʪʴʩʷ 

ʢʦʪʢʫʚʘʥʥʷ ʧʦʚʝʨʭʥʽ ʧʦʣʷ ʧʝʨʝʜ ʩʽʚʙʦʶ ʥʘʩʽʥʥʷ ʧʨʦʩʘ ʣʦʟʦʚʠʜʥʦʛʦ. 

ʇʦʚʝʨʭʥʷ ʧʦʣʷ ʧʽʩʣʷ ʢʦʪʢʫʚʘʥʥʷ ʧʦʚʠʥʥʘ ʙʫʪʠ ʨʽʚʥʦʶ ʧʦ ʚʩʽʡ ʰʠʨʠʥʽ 

ʟʘʭʚʘʪʫ ʽ ʚ ʩʪʠʢʘʭ ʤʽʞ ʩʫʤʽʞʥʠʤʠ ʧʨʦʭʦʜʘʤʠ ʘʛʨʝʛʘʪʫ. ɺʽʜʭʠʣʝʥʥʷ 

ʟʘʥʠʞʝʥʠʭ ʽ ʧʽʜʚʠʱʝʥʠʭ ʤʽʩʮʴ ʚʽʜʥʦʩʥʦ ʧʦʚʝʨʭʥʽ ʧʦʣʷ ʥʝ ʧʦʚʠʥʥʦ 

ʧʝʨʝʚʠʱʫʚʘʪʠ Ñ 3 ʩʤ. ʋʱʽʣʴʥʝʥʥʷ ˇʨʫʥʪʫ ʧʽʩʣʷ ʢʦʪʢʫʚʘʥʥʷ - ʥʝ 

ʙʽʣʴʰʝ 1,3 ʛ/ʩʤ
3
. ʂʦʪʢʫʚʘʥʥʷ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʚ ʦʜʥʦʤʫ ʘʛʨʝʛʘʪʽ ʟ 

ʢʫʣʴʪʠʚʘʪʦʨʦʤ. 
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5.8. ʇʽʜʛʦʪʦʚʢʘ ʥʘʩʽʥʥʷ ʪʘ ʩʽʚʙʘ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ 

 

ʉʽʚʙʘ ï ʮʝ ʚʠʨʽʰʘʣʴʥʠʡ ʝʪʘʧ ʚʠʨʦʱʫʚʘʥʥʷ ʧʨʦʩʘ 

ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ. ʅʘʡʚʘʞʣʠʚʽʰʠʤʠ ʬʘʢʪʦʨʘʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʝʦʙʭʽʜʥʠʭ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ ʢʫʣʴʪʫʨʠ ʻ ʤʽʩʮʝ ʩʽʚʙʠ, ʩʪʘʥ ʪʘ ʧʦʩʽʚʥʽ 

ʷʢʦʩʪʽ ʥʘʩʽʥʥʷ, ʥʘʷʚʥʽʩʪʴ ʚʦʣʦʛʠ, ʪʝʤʧʝʨʘʪʫʨʘ, ʙʦʨʦʪʴʙʘ ʟ ʙʫʨôʷʥʘʤʠ 

ʪʘ ʩʪʨʦʢʠ ʩʽʚʙʠ. ʏʘʩʪʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʭʦʨʦʰʠʭ ʫʤʦʚ ʚʠʨʦʱʫʚʘʥʥʷ 

ʚʥʦʩʷʪʴʩʷ ʛʝʨʙʮ̔ʠʜʠ. ʇʦʪʨʝʙʘ ʚ ʥʠʭ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʟʘʣʝʞʥʦ ʚʽʜ 

ʢʣʽʤʘʪʫ, ʥʠʟʦʚʠʥʥʠʭ ʽ ʚʠʩʦʯʠʥʥʠʭ ʩʦʨʪʽʚ. 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʦʚʦʜʠʪʠ ʪʝʩʪʫʚʘʥʥʷ ʥʘʩʽʥʥʷ ʪʘ, ʟʘ 

ʥʝʦʙʭʽʜʥʦʩʪʽ, ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʪʦʜʠ ʚʠʚʝʜʝʥʥʷ ʥʘʩʽʥʥʷ ʟʽ ʩʪʘʥʫ 

ʩʧʦʢʦʶ. ʇʨʠʡʥʪ̫ʽ ʤʝʪʦʜʠ ʪʝʩʪʫʚʘʥʥʷ ʥʘʩʽʥʥʷ ʧʝʨʝʜʙʘʯʘʶʪʴ ʧʝʨʽʦʜ 

ʭʦʣʦʜʥʦʾ ʩʪʨʘʪʠʬʽʢʘʮʽʾ. ʆʩʢʽʣʴʢʠ ʟʘʟʚʠʯʘʡ ʧʽʜ ʯʘʩ ʩʽʚʙʠ ʥʘ ʧʦʣʽ ʥʘ 

ʥʘʩʽʥʥʷ ʚʧʣʠʚʘʶʪʴ ʱʝ̔ʥʰʽ ʬʘʢʪʦʨʠ, ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʧʨʦʚʦʜʠʪʠ 

ʪʝʩʪʫʚʘʥʥʷ ʥʘʩʽʥʥʷ ʧʝʨʝʜ ʩʽʚʙʦʶ ʜʣʷ ʬʘʢʪʠʯʥʦʾ ʦʮʽʥʢʠ ʡʦʛʦ ʧʦʣʴʦʚʦʾ 

ʩʭʦʞʦʩʪʽ (Moser and Vogel, 1995; Wolf and Fiske, 1995). ɼʣʷ 

ʚʠʚʝʜʝʥʥʷ ʥʘʩʽʥʥʷ ʽʟ ʩʪʘʥʫ ʩʧʦʢʦʶ (Wolfe and Aiske 1995) 

ʨʝʢʦʤʝʥʜʫʶʪʴ ʤʝʪʦʜ ʷʨʦʚʠʟʘʮʽʾ (ʣʝʛʢʝ ʟʘʤʦʨʦʞʫʚʘʥʥʷ), ʷʢʱʦ 

ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ ʥʠʞʯʝ 40 %. ʉʽʚʙʘ ʟʜʝʙʽʣʴʰʦʛʦ 

ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʧʦʢʘʟʥʠʢʘ ʧʦʩʽʚʥʦʾ, ʘʙʦ ʛʦʩʧʦʜʘʨʩʴʢʦʾ, 

ʧʨʠʜʘʪʥʦʩʪʽ ʥʘʩʽʥʥʷ (ʇʇ) (Moser and Vogel, 1995). ʇʦʩʚ̔ʥʘ 

ʧʨʠʜʘʪʥʽʩʪʴ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʷʢ ʜʦʙʫʪʦʢ ʯʠʩʪʦʪʠ ʥʘʩʽʥʥʷ (ʚʽʜʥʦh ʝʥʥʷ 

ʤʘʩʠ ʧʦʚʥʦʮʽʥʥʦʛʦ ʥʘʩʽʥʥʷ ʦʩʥʦʚʥʦʾ ʢʫʣʴʪʫʨʠ ʜʦ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ) ʪʘ 

ʢʦʝʬʽʮʽʻʥʪʘ ʧʨʦʨʦʩʪʘʥʥʷ: 

ʗʢʱʦ ʯʠʩʪʦʪʘ 90 % ʽ ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʨʦʩʪʘʥʥʷ 70 %, ʪʦ  

ʇʇ = 0.90 (ʯʠʩʪʦʪʘ) x 0.70 (ʢʦʝʬʽʮʽʻʥʪ ʧʨʦʨʦʩʪʘʥʥʷ) = 0.63, ʘʙʦ 

63%. 

ʆʪʞʝ, ʜʣʷ 1 ʢʛ ʛʦʩʧʦʜʘʨʩʴʢʦʧʨʠʜʘʪʥʦʛʦ ʥʘʩʽʥʥʷ ʧʦʪʨʽʙʥʦ 1,59 ʢʛ 

ʧʦʩʽʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʍʦʯʘ ʚ ʦʩʥʦʚʽ ʙʽʣʴʰʦʾ ʯʘʩʪʠʥʠ ʨʝʢʦʤʝʥʜʘʮʽʡ 

ʱʦʜʦ ʥʦʨʤʠ ʚʠʩʽʚʫ ʣʝʞʠʪʴ ʚʘʛʘ (ʢʛ/ʛʘ), ʤʦʞʣʠʚʦ, ʢʨʘʱʠʤ ʧʦʢʘʟʥʠʢʦʤ 

ʙʫʜʝ ʢʽʣʴʢʽʩʪʴ ʧʨʦʨʦʱʝʥʠʭ ʨʦʩʣʠʥ ʥʘ ʢʚʘʜʨʘʪʥʠʡ ʤʝʪʨ. 

ʈʝʢʦʤʝʥʜʦʚʘʥʘ ʥʦʨʤʘ ʚʠʩʽʚʫ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 2,4-5,0 ʢʛ ʥʘʩʽʥʥʷ 

ʧʦʩʽʚʥʦʾ ʧʨʠʜʘʪʥʦʩʪʽ ʥʘ ʛʝʢʪʘʨ (Bransby et al., 1997; Moser and Vogel, 
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1995; Ocumpaugh et al., 1997; Wolf and Fiscke, 1995), ʱʦ ʩʪʘʥʦʚʠʪʴ 

200-800 ʥʘʩʽʥʠʥ ʧʦʩʽʚʥʦʾ ʧʨʠʜʘʪʥʦʩʪʽ ʥʘ ʢʚʘʜʨʘʪʥʠʡ ʤʝʪʨ. ʉʦʨʪʠ, ʷʢʽ 

ʤʘʶʪʴ ʜʨʽʙʥʝ ʥʘʩʽʥʥʷ, ʤʘʶʪʴ ʤʝʥʰʫ ʥʦʨʤʫ ʚʠʩʽʚʫ (ʢʛ/ʛʘ), ʥʽʞ ʩʦʨʪʠ ʟ 

ʚʘʞʯʠʤ ʥʘʩʽʥʥʷʤ. ɹʘʞʘʥʘ ʢʽʣʴʢʽʩʪʴ ʥʘʩʽʥʠʥ (ʨʦʩʣʠʥ) ʥʘ ʢʚʘʜʨʘʪʥʠʡ 

ʤʝʪʨ, ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʭʦʨʦʰʦʛʦ ʪʨʘʚʦʩʪʦʶ ʫ ʧʝʨʰʠʡ ʨʽʢ, 

ʢʦʣʠʚʘʪʠʤʝʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʫʤʦʚ ʥʘʚʢʦʣʠh ʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʍʦʯʘ 

10-20 ʥʘʩʽʥʠʥ (ʨʦʩʣʠʥ) ʥʘ ʢʚʘʜʨʘʪʥʠʡ ʤʝʪʨ ʤʦʞʝ ʙʫʪʠ ʜʦʩʪʘʪʥʴʦ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʟʘʜʦʚʽʣʴʥʦʛʦ ʪʨʘʚʦʩʪʦʶ, ʙʽʣʴʰʽʩʪʴ ʧʽʜʪʚʝʨʜʞʝʥʠʭ ʥʦʨʤ 

ʚʠʩʽʚʫ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʽ ï 80-300 ʥʘʩʽʥʠʥ ʥʘ ʢʚʘʜʨʘʪʥʠʡ ʤʝʪʨ (Christian 

and Elbersen, 1998; Peters et al., 1989; Vassey et al., 1985; Vogel, 1987 

 

5.9. ʉʽʚʙʘ ʥʘʩʽʥʥʷ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ 

 

ʉʽʚʙʫ ʥʘʩʽʥʥʷ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ ʧʨʦʧʦʥʫʻʪʴʩʷ ʧʨʦʚʦʜʠʪʠ ʚ 

ʧʽʟʥʽ ʩʪʨʦʢʠ, ʢʦʣʠ ʩʝʨʝʜʥʴʦʜʦʙʦʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ˇʨʫʥʪʫ ʥʘ ʛʣʠʙʠʥʽ 10 

ʩʤ ʜʦʩʷʛʥʝ 12-15 Áʉ. ʅʘʩʽʥʥʷ ʚʠʩʽʚʘʶʪʴ ʷʢ ʰʠʨʦʢʦʨʷʜʥʠʤ, ʪʘʢ ʽ 

ʟʚʠʯʘʡʥʠʤ ʨʷʜʢʦʚʠʤ ʩʧʦʩʦʙʦʤ. ɼʣʷ ʰʠʨʦʢʦʨʷʜʥʦʾ ʩʽʚʙʠ ʥʘʡʢʨʘʱʝ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʩʽʚʘʣʢʠ ʪʦʯʥʦʛʦ ʚʠʩʽʚʫ ʪʠʧʫ "ʄʽʩʪʨʘʣʴ", "ʂʣʝʥ-6" ʟ 

ʝʣʝʢʪʨʦʥʥʦʶ ʩʠʩʪʝʤʦʶ ʢʦʥʪʨʦʣʶ ʥʦʨʤʠ ʚʠʩʽʚʫ (ɺʉʉ). 

ɺʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʘʢʦʞ ʦʚʦʯʝʚʽ ʩʽʚʘʣʢʠ ʉʆ-4,2, ʧʝʨʝʦʙʣʘʜʥʘʥʽ 

ʙʫʨʷʢʦʚʽ, ʉʉʊ-12ɹ, ʧʥʝʚʤʘʪʠʯʥʽ ʉʋʇʅ-8ɸ ʪʘ ʽʥ., ʘ ʜʣʷ ʟʚʠʯʘʡʥʦʛʦ 

ʨʷʜʢʦʚʦʛʦ ʧʦʩʽʚʫ - ʉʃʊ-3,5, ʉʋʊ-4,7, ʉɿʊ-3,6, ʉɿʊ-3.6ɸ, ʉʊʉ-2,1, 

ʉʂʂ-12 ʪʘ ʽʥ. ʄʘʣʽ ʥʦʨʤʠ ʥʘʩʽʥʥʷ ʚʠʩʽʚʘʶʪʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʙʘʣʘʩʪʫ. 

ʂʨʘʱʠʤ ʩʧʦʩʦʙʦʤ ʩʽʚʙʠ ʙʘʛʘʪʦʨʽʯʥʠʭ ʟʣʘʢʦʚʠʭ ʪʨʘʚ ʥʘ ʥʘʩʽʥʥʷ ʻ 

ʰʠʨʦʢʦʨʷʜʥʠʡ ʧʦʩʽʚ ʟ ʤʽʞʨʷʜʜʷʤʠ 45 ʩʤ. ʊʘʢʠʡ ʩʧʦʩʽʙ ʩʽʚʙʠ ʩʪʚʦʨʶʻ 

ʥʝʦʙʭʽʜʥʠʡ ʧʦʞʠʚʥʠʡ ʽ ʧʦʚʽʪʨʷʥʦ-ʚʦʜʥʠʡ ʨʝʞʠʤʠ ˇʨʫʥʪʫ ʪʘ, ʱʦ 

ʚʘʞʣʠʚʦ ʫ ʥʘʩʽʥʥʠʮʪʚʽ, ʜʦʟʚʦʣʷʻ ʢʨʘʱʝ ʚʝʩʪʠ ʜʦʛʣʷʜ ʟʘ ʨʦʩʣʠʥʘʤʠ ʚ 

ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ, ʷʢʽʩʥʦ ʧʨʦʚʦʜʠʪʠ ʚʠʜʦʚʽ ʽ ʩʦʨʪʦʚʽ ʧʨʦʧʦʣʶʚʘʥʥʷ. ɿʘ 

ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ, ʚʝʩʥʷʥʠʡ ʩʪʨʦʢ ʩʽʚʙʠ ʦʜʥʦʯʘʩʥʦ ʟ ʨʘʥʥʽʤʠ 

ʟʝʨʥʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʫʨʦʞʘʡ ʥʘʩʽʥʥʷ ʚʞʝ 

ʫ ʨʽʢ ʩʽʚʙʠ. ʅʘʩʽʥʥʷ ʟʘʟʚʠʯʘʡ ʟʙʠʨʘʶʪʴ ʫ ʜʨʫʛʠʡ ʽ ʥʘʩʪʫʧʥʽ ʨʦʢʠ 

ʚʝʛʝʪʘʮʽʾ (ʨʠʩ. 37). 
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ʅʦʨʤʠ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʚʠʟʥʘʯʘʶʪʴ, ʚʨʘʭʦʚʫʶʯʠ ʙʽʦʣʦʛʽʯʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʜʫ, ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ, ʩʪʨʦʢ ʽ ʩʧʦʩʽʙ ʩʽʚʙʠ. ʅʘ 

ʯʠʩʪʠʭ ʚʽʜ ʙʫʨôʷʥʽʚ ˇʨʫʥʪʘʭ ʮʽ ʥʦʨʤʠ ʚʠʩʽʚʫ ʤʦʞʥʘ ʟʤʝʥʰʠʪʠ ʥʘ 10 

%, ʘ ʟʘ ʩʽʚʙʠ ʧʽʜ ʧʦʢʨʠʚʥʫ ʢʫʣʴʪʫʨʫ ʘʙʦ ʟʘ ʧʽʟʥʽʭ ʩʪʨʦʢʽʚ ʩʽʚʙʠ ʾʭ 

ʥʝʦʙʭʽʜʥʦ ʟʙʽʣʴʰʠʪʠ ʥʘ 10-15 %. ɺʩʪʘʥʦʚʣʶʶʯʠ ʥʦʨʤʫ ʚʠʩʽʚʫ, ʙʝʨʫʪʴ 

ʜʦ ʫʚʘʛʠ ʤʘʩʫ 1000 ʥʘʩʽʥʠʥ ʽ ʛʦʩʧʦʜʘʨʩʴʢʫ ʧʨʠʜʘʪʥʽʩʪʴ. ʉʣʽʜ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʧʨʦʩʘ ʣʦʟʦʚʠʜʥʦʛʦ ʙʫʚʘʻ 

ʥʠʟʴʢʦʶ. ʊʦʤʫ, ʟʘ ʩʽʚʙʠ ʫ ʥʝʜʦʩʪʘʪʥʴʦ ʟʚʦʣʦʞʝʥʠʡ ʽ ʥʝʷʢʽʩʥʦ 

ʧʽʜʛʦʪʦʚʣʝʥʠʡ ˇʨʫʥʪ, ʧʨʠ ʚʽʜʭʠʣʝʥʥʽ ʚʽʜ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʛʣʠʙʠʥʠ 

ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʡʦʛʦ ʤʦʞʝ ʟʥʘʯʥʦ ʟʥʠʟʠʪʠʩʷ - ʜʦ 

20-25%. ɿʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʧʦʣʴʦʚʫ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʤʘʻ ʝʥʝʨʛʽʷ 

ʧʨʦʨʦʩʪʘʥʥʷ, ʥʦʨʤʘ ʚʠʩʽʚʫ, ʧʦʩʽʚʥʘ (ʛʦʩʧʦʜʘʨʩʴʢʘ) ʧʨʠʜʘʪʥʽʩʪʴ ʪʘ 

ʛʣʠʙʠʥʘ ʟʘʛʦʨʪʘʥʥʷ ʥʘ ʨʽʟʥʠʭ ˇʨʫʥʪʘʭ. 

  

ʈʠʩ.37. ɺʦʣʦʪʴ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ ʟ ʥʘʩʽʥʥʷʤ ʫ ʜʨʫʛʠʡ ʨʽʢ 

ʚʝʛʝʪʘʮʽʾ 

 

ɺʘʛʘ 1000 ʥʘʩʽʥʠʥ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʦʨʪʫ ʪʘ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 1,2 ʜʦ 1,6 ʛ. ʅʘʩʽʥʥʷ ʛʣʘʜʝʥʴʢʝ 

ʽ ʣʝʛʢʦ ʧʨʦʭʦʜʠʪʴ ʯʝʨʝʟ ʚʠʩʽʚʥʽ ʦʪʚʦʨʠ ʚ ʩʽʷʣʮʽ, ʧʦʣʝʛʰʫʶʯʠ 

ʚʠʩʽʚʘʥʥ ̫ (ʨʠʩ. 38). ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʩʪʘʥʫ ʩʧʦʢʦʶ ʥʘʩʽʥʥʷ ʤʦʞʥʘ 

ʟʤʝʥʰʠʪʠ, ʟʙʝʨʽʛʘʶʯʠ ʡʦʛʦ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʪʝʨʤʽʥʦʤ ʜʦ 

ʯʦʪʠʨʴʦʭ ʨʦʢʽʚ, ʭʦʯʘ ʮʝ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʤʝʥʰʝʥʥʷ ʜʨʫʞʥʦʩʪʽ 

ʩʭʦʜʽʚ. ʊʘʢʦʞ ʩʪʘʥ ʩʧʦʢʦʶ ʤʦʞʥʘ ʟʤʝʥʰʠʪʠ ʷʨʦʚʠʟʘʮʽʻʶ ʧʨʠ 

ʨʘʥʥʴʦʤʫ ʚʠʩʽʚʘʥʥʽ ʥʘʩʽʥʥʷ ʟʘ ʭʦʣʦʜʥʠʭ ʽ ʚʦʣʦʛʠʭ ʫʤʦʚ. ɿ ʤʝʪʦʶ 
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ʧʽʜʚʠʱʝʥʥʷ ʧʦʣʴʦʚʦʾ ʩʭʦʞʦʩʪʽ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ ʧʨʦʚʦʜʷʪʴ 

ʜʝʢʽʣʴʢʘ ʧʨʦʪʨʫʶʚʘʥʴ ʥʘʩʽʥʥʷ, ʟʘʩʪʦʩʦʚʫʶʪʴ çʚʦʣʦʛʝ 

ʟʘʤʦʨʦʞʫʚʘʥʥʷè, ʷʨʦʚʠʟʘʮʽʶ ʥʘʩʽʥʥʷ, ʦʙʨʦʙʢʫ ʩʽʨʯʘʥʦʶ ʢʠʩʣʦʪʦʶ ʽ 

ʟʘʤʦʯʫʚʘʥʥʷ ʥʘʩʽʥʥʷ ʨʦʟʯʠʥʘʤʠ. ɺʠʚʦʜʷʪʴʩʷ ʥʦʚʽ ʩʦʨʪʠ ʟʽ ʟʥʠʞʝʥʠʤ 

ʨʽʚʥʝʤ ʩʪʘʥʫ ʩʧʦʢʦʶ. ʋʨʦʞʘʡʥʽʩʪʴ ʥʘʩʽʥʥʷ ʟʘʟʚʠʯʘʡ ʢʦʣʠʚʘʻʪʴʩʷ ʚ 

ʤʝʞʘʭ 220-560 ʢʛ/ʛʘ, ʘʣʝ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 1000 ʢʛ/ʛʘ. 

 

ʈʠʩ. 38. ʅʘʩʽʥʥʷ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ 

 

ʇʽʜ ʯʘʩ ʩʽʚʙʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʦʨʪʫ ʽ ʨʦʟʤʽʨʽʚ ʥʘʩʽʥʥʷ ʥʘ 1 

ʛʝʢʪʘʨ ʚʠʩʽʚʘʻʪʴʩʷ ʙʣʠʟʴʢʦ 15-25 ʤʽʣʴʡʦʥʽʚ ʥʘʩʽʥʠʥ. ɻʦʣʦʚʥʠʤ 

ʟʘʚʜʘʥʥʷʤ ʫ ʧʨʦʮʝʩʽ ʚʠʨʦʱʫʚʘʥʥʷ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ  ʻ ʦʪʨʠʤʘʥʥʷ 

ʧʦʩʽʚʽʚ ʟ ʚʠʩʦʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʨʦʩʣʠʥ ʫ ʢʽʣʴʢʦʩʪʽ 200-300 ʰʪ. ʥʘ 

ʤ
2
 ʟ 10-12 ʧʘʛʦʥʘʤʠ ʥʘ ʨʦʩʣʠʥʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 3000-6000 ʧʘʛʦʥʽʚ ʥʘ 

ʦʜʥʦʤʫ ʢʚʘʜʨʘʪʥʦʤʫ ʤʝʪʨʽ. 

ɿʘ ʩʤʫʛʦʚʦʾ ʩʽʚʙʠ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʦʨʪʫ, 

ʩʭʦʞʦʩʪʽ ʪʘ ʽʥʰʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʥʘʩʽʥʥʷ ʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʦʥʘʣʴʥʠʭ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʧʦʚʠʥʥʽ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʪʘʢ̔ ʥʦʨʤʠ ʡʦʛʦ ʚʠʩʽʚʫ ï 4-7 

ʢʛ/ʛʘ. ʃʦʞʝ ʜʣʷ ʥʘʩʽʥʥʷ ʤʘʻ ʙʫʪʠ ʦʜʥʘʢʦʚʦʾ ʛʣʠʙʠʥʠ, ʱʽʣʴʥʽʩʪʴ ˇʨʫʥʪʫ 

ʚ ʟʦʥʽ ʨʦʟʤʽʱʝʥʥʷ ʥʘʩʽʥʥʷ ï 1,1-1,3 ʛ/ʩʤ
3
. ʅʝ ʜʦʧʫʩʢʘʶʪʴʩʷ 

ʥʘʛʨʦʤʘʜʞʝʥʥʷ ˇʨʫʥʪʫ ʽ ʧʦʞʥʠʚʥʠʭ ʟʘʣʠʰʢʽʚʧʝʨʝʜ ʨʦʙʦʯʠʤʠ 

ʦʨʛʘʥʘʤʠ ʧʦʩʚ̔ʥʦʛʦ ʘʛʨʝʛʘʪʫ, ʘ ʪʘʢʦʞ ʦʛʨʽʭʠ. 
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ɻʣʠʙʠʥʘ ʩʽʚʙʠ ʧʦʚʠʥʥʘ ʫʪʦʯʥʶʚʘʪʠʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ 

ʦʧʪʠʤʘʣʴʥʦʾ ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʫ. ɿʘ ʧʦʩʫʰʣʠʚʠʭ ʫʤʦʚ ʾʾ ʥʝʦʙʭʽʜʥʦ 

ʟʙʽʣʴʰʫʚʘʪʠ, ʱʦʙ ʥʘʩʽʥʥʷ ʣ̫ʛʘʣʦ ʫ ʚʦʣʦʛʠʡ ʰʘʨ ˇʨʫʥʪʫ, ʘ ʧʨʠ 

ʜʦʩʪʘʪʥʴʦʤʫ ʟʚʦʣʦʞʝʥʥʽ ʚʦʥʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʤʽʥʽʤʘʣʴʥʦʶ. ʇʽʜ ʯʘʩ 

ʩʽʚʙʠ ʥʘʩʽʥʥʷ ʚʦʣʦʛʽ ʰʘʨʠ ˇʨʫʥʪʫ ʥʝ ʧʦʚʠʥʥʽ ʚʠʥʦʩʠʪʠʩʷ ʥʘ 

ʧʦʚʝʨʭʥʶ. ʇʦʩʽʚʥʘ ʙʦʨʦʟʥʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʦʜʥʘʢʦʚʦʾ ʛʣʠʙʠʥʠ ʽ ʤʘʪʠ 

ʫʱʽʣʴʥʝʥʝ ʜʥʦ ï ʣʦʞʝ ʜʣʷ ʥʘʩʽʥʥʷ. ʅʘʩʽʥʥʷ ʧʦʚʠʥʥʝ ʫʢʣʘʜʘʪʠʩʷ ʥʘ 

ʦʜʥʘʢʦʚʫ ʛʣʠʙʠʥʫ ʽ ʟʘʛʦʨʪʘʪʠʩʷ ʧʫʭʢʠʤ ʚʦʣʦʛʠʤ ˇʨʫʥʪʦʤ. ɺʽʜʭʠʣʝʥʥʷ 

ʬʘʢʪʠʯʥʦʛʦ ʚʠʩʽʚʫ ʥʘʩʽʥʥʷ ʚʽʜ ʟʘʜʘʥʦʾ ʥʦʨʤʠ ʚʠʩʽʚʫ ï ʥʝ ʙʽʣʴʰʝ Ñ 4%. 

ʂʽʣʴʢʽʩʪʴ ʥʘʩʽʥʥʷ, ʟʘʛʦʨʥʫʪʦʛʦ ʥʘ ʟʘʜʘʥʫ ʛʣʠʙʠʥʫ, ʟ ʚʽʜʭʠʣʝʥʥʷʤ ʜʦ 

10 ʤʤ ʧʦʚʠʥʥʦ ʙʫʪʠ ʥʝ ʤʝʥʰʝ 80%. ɿʘ ʩʽʚʙʠ ʥʘ ʛʣʠʙʠʥʫ 10-15 ʤʤ 

ʥʘʷʚʥʽʩʪʴ ʥʘʩʽʥʥʷ ʥʘ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ ʥʝ ʜʦʧʫʩʢʘʻʪʴʩʷ, ʘ ʟʘ ʩʽʚʙʠ ʥʘ 

ʛʣʠʙʠʥʫ ʜʦ 20 ʤʤ ʜʦʧʫʩʢʘʻʪʴʩʷ ʥʝ ʙʽʣʴʰʝ 0,1% ʥʝʟʘʛʦʨʥʫʪʦʛʦ ʥʘʩʽʥʥʷ 

ʚʽʜ ʬʘʢʪʠʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʠʩʽʷʥʦʛʦ. ʑʽʣʴʥʽʩʪʴ ˇʨʫʥʪʫ ʚ ʟʦʥʽ 

ʨʦʟʤʽʱʝʥʥʷ ʥʘʩʽʥʥʷ ï 1,1-1,3 ʛ/ʩʤ
3
. 

ʐʠʨʠʥʘ ʦʩʥʦʚʥʠʭ ʽ ʩʪʠʢʦʚʠʭ ʤʽʞʨʷʜʴ ʫ ʤʝʞʘʭ ʰʠʨʠʥʠ ʟʘʭʚʘʪʫ 

ʧʦʩʽʚʥʦʛʦ ʘʛʨʝʛʘʪʫ ʧʦʚʠʥʥʘ ʙʫʪʠ ʦʜʥʘʢʦʚʦʶ, ʘ ʾʭ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ 

ʟʘʜʘʥʦʛʦ ʦʩʥʦʚʥʦʛʦ ʤʽʞʨʷʜʜʷ - ʥʝ ʙʽʣʴʰʝ 10 ʤʤ. ʇʨʠ ʧʨʦʭʦʜʽ 

ʧʦʩʽʚʥʦʛʦ ʘʛʨʝʛʘʪʫ ʤʘʨʢʝʨ ʧʦʚʠʥʝʥ ʟʘʣʠʰʘʪʠ ʥʘ ʥʝʟʘʩʽʷʥʽʡ ʧʦʚʝʨʭʥʽ 

ʧʦʣʷ ʙʝʟʧʝʨʝʨʚʥʠʡ ʩʣʽʜ, ʜʦʙʨʝ ʚʠʜʠʤʠʡ ʟ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ ʪʨʘʢʪʦʨʠʩʪʘ. 

ɺʠʩʦʪʘ ʛʨʝʙʝʥʽʚ ʽ ʛʣʠʙʠʥʘ ʙʦʨʦʟʝʥ ʥʘ ʧʦʚʝʨʭʥʽ ʧʽʩʣʷ ʧʨʦʭʦʜʫ 

ʧʦʩʽʚʥʦʛʦ ʘʛʨʝʛʘʪʫ ʧʦʚʠʥʥʽ ʙʫʪʠ ʥʝ ʙʽʣʴʰʝ 30 ʤʤ. 

ɿ ʤʝʪʦʶ ʧʨʠʩʢʦʨʝʥʥʷ ʧʝʨʰʦʛʦ ʤʽʞʨʷʜʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ʜʦ ʧʦʷʚʠ 

ʩʭʦʜʽʚʨʦʩʣʠʥ ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʽʚʙʫ ʟ ʤʘʷʯʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ï ʨʝʜʠʩʢʦʶ 

ʘʙʦ ʛʽʨʯʠʮʝʶ ʙʣ̔ʦʶ, ʱʦ ʩʭʦʜʷʪʴ ʨʘʥʽʰʝ ʟʘ ʦʩʥʦʚʥʫ ʢʫʣʴʪʫʨʫ ʽ ʜʫʞʝ 

ʰʚʠʜʢʦ ʧʨʦʨʦʩʪʘʶʪʴ. ʅʘʩʽʥʥʷ ʪʘʢʠʭ ʢʫʣʴʪʫʨ ʜʦʤʽʰʫʶʪʴ ʫ ʥʝʚʝʣʠʢʠʭ 

ʢʽʣʴʢʦʩʪʷʭ ʜʦ ʥʘʩʽʥʥʷ ʦʩʥʦʚʥʦʾ ʢʫʣʴʪʫʨʠ ʽ ʟʘʩʠʧʘʶʪʴ ʫ ʚʩʽ ʧʦʩʽʚʥʽ 

ʩʝʢʮʽʾ ʘʙʦ ʚ ʜʦʜʘʪʢʦʚʽ ʚʩʪʘʚʥʽ ʙʫʥʢʝʨʠ ʥʘʜ ʚʠʩʽʚʥʠʤʠ ʘʧʘʨʘʪʘʤʠ 

ʩʽʚʘʣʦʢ, ʘʙʦ ʣʠʰʝ ʚ ʢʨʘʡʥʽ ʩʝʢʮʽʾ ʩʽʚʘʣʢʠ. ʄʘʷʯʥʘ ʢʫʣʴʪʫʨʘ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʩʪʠ ʧʝʨʰʠʡ ʤʽʞʨʷʜʥʠʡ ʦʙʨʦʙʽʪʦʢ ʜʦ ʧʦʷʚʠ ʩʭʦʜʽʚ. 

ʄʘʷʯʥʘ ʢʫʣʴʪʫʨʘ ʤʦʞʝ ʧʨʠʛʥʽʯʫʚʘʪʠ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ ʧʨʦʩʘ 

ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ, ʷʢʱʦ ʩʠʣʴʥʦ ʟʘʛʫʱʝʥʽ ʧʦʩʽʚʠ. ʊʦʤʫ ʤʘʷʯʥʘ ʢʫʣʴʪʫʨʘ 

ʧʦʚʠʥʥʘ ʤʘʪʠ ʤʘʣʫ ʛʫʩʪʦʪʫ ʩʪʦʷʥʥʷ ʽ ʥʝ ʚʠʣʷʛʘʪʠ. ʅʦʨʤʘ ʚʠʩʽʚʫ 
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ʤʘʷʯʥʦʾ ʢʫʣʴʪʫʨʠ (ʛʽʨʯʠʮʷ ʙʽʣʘ) ï 1-2 ʢʛ/ʛʘ. ɻʣʠʙʠʥʘ ʟʘʛʦʨʪʘʥʥʷ 

ʥʘʩʽʥʥʷ ï 1-1,5 ʩʤ. 

ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʩʪʨʦʢʦʤ ʩʽʚʙʠ ʥʘʩʽʥʥʷ ʧʨʦʩʘ 

ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ ʻ ʨʘʥʥʴʦʚʝʩʥʷʥʠʡ ï ʫ ʜʨʫʛʽʡ ʜʝʢʘʜʽ ʢʚʽʪʥʷ (ʪʘʙʣ. 26). 

 

ʊʘʙʣʠʮʷ 26 

ɺʧʣʠʚ ʩʪʨʦʢʫ ʩʽʚʙʠ ʽ ʛʣʠʙʠʥʠ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ ʥʘ ʧʦʣʴʦʚʫ 

ʩʭʦʞʽʩʪʴ ʽ ʚʠʞʠʚʘʥʽʩʪʴ ʨʦʩʣʠʥ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ ʚ ʫʤʦʚʘʭ 

ʟʘʭʽʜʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ, % 

ʉʪʨʦʢ ʩʽʚʙʠ 

ʇʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ 

ʟʘ ʩʽʚʙʠ ʥʘ ʛʣʠʙʠʥʫ 

ɺʠʞʠʚʘʥʽʩʪʴ ʨʦʩʣʠʥ 

ʟʘ ʩʽʚʙʠ ʥʘ ʛʣʠʙʠʥʫ 

0,5 ʩʤ 1,0 ʩʤ 1,5 ʩʤ 0,5 ʩʤ 1,0 ʩʤ 

ʈʘʥʥʴʦʚʝʩʥʷʥʠʡ 47,6 53,6 23,8 55,9 83,8 

ʇʽʟʥʴʦʚʝʩʥʷʥʠʡ 45,1 51,6 22,5 24,2 63,3 

ʃʽʪʥʽʡ  23,1 48,2 39,0 32,8 81,2 

ʅɯʈ05, % ʜʣʷ ʦʢʨʝʤʠʭ 

ʚʽʜʤʽʥʥʦʩʪʝʡ  
2,5 1,7 

 

ʆʧʪʠʤʘʣʴʥʘ ʛʣʠʙʠʥʘ ʟʘʛʦʨʪʘʥʥʷ ʥʘʩʽʥʥʷ ʟʘ ʨʘʥʥʴʦʚʝʩʥʷʥʦʛʦ 

ʩʪʨʦʢʫ ʩʽʚʙʠ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚ ʤʝʞʘʭ 0,5-1,0 cʤ, ʟʘ ʧʽʟʥʴʦʚʝʩʥʷʥʦʛʦ 

ʩʪʨʦʢʫ (ʚ ʜʨʫʛʽʡ ʜʝʢʘʜʽ ʪʨʘʚʥʷ) ï ʥʝ ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʚʘʪʠ 1,5 ʩʤ. 

ɼʣʷ ʩʽʚʙʠ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʩʽʥʥʷ ʟ ʚʠʩʦʢʠʤʠ 

ʷʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ʊʽʣʴʢʠ ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʣʠʚʝ ʚʠʨʽʰʝʥʥʷ 

ʚʩʽʭ ʽʥʰʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʠʪʘʥʴ ʚʠʨʦʱʫʚʘʥʥʷ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ. 

 

5.10. ʂʦʪʢʫʚʘʥʥʷ ʧʦʩʽʚʽʚ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ 

 

ʂʦʪʢʫʚʘʥʥʷ ʧʦʩʽʚʽʚ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ ʟʘʟʚʠʯʘʡ ʧʨʦʚʦʜʷʪʴ 

ʦʜʥʦʯʘʩʥʦ ʟ ʧʦʩʽʚʦʤ. ɻʦʣʦʚʥʝ ʟʘʚʜʘʥʥʷ ʢʦʪʢʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, 

ʱʦʙ ʫʱʽʣʴʥʝʥʥʷʤ ʧʽʜʪʛ̫ʥʫʪʠ ʚʦʣʦʛʫ ʙʣʠʞʯʝ ʜʦ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ ʪʘ ʫ 

ʧʦʩʫʰʣʠʚʠʭ ʫʤʦʚʘʭ ʷʢʦʤʦʛʘ ʧʦʚʥʽʰʝ ʟʙʝʨʝʛʪʠ ʾʾ ʚʽʜ ʬʽʟʠʯʥʦʛʦ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ, ʧʦʜʨʽʙʥʠʪʠ ʚʝʣʠʢʽ ʛʨʫʜʢʠ ʪʘ ʚʠʨʽʚʥʷʪʠ ʧʦʚʝʨʭʥʶ 

ʧʦʣʷ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʟʘ ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʫ, ʥʠʞʯʦʾ ʥʽʞ 60-

70% ʇɺ (ʧʦʣʴʦʚʦʾ ʚʦʣʦʛʦʻʤʢʦʩʪʽ), ʧʝʨʝʩʫʚʘʥʥʷ ʧʦ ʢʘʧʽʣʷʨʘʭ ʚʦʣʦʛʠ ʚ 
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ʨʽʜʢʽʡ ʬʦʨʤʽ ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʻ. ʋʱʽʣʴʥʝʥʠʡ ʧʨʦʰʘʨʦʢ ˇʨʫʥʪʫ, 

ʩʪʚʦʨʝʥʠʡ ʢʦʪʢʫʚʘʥʥʷʤ, ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʬʽʣʴʪʨ, ʷʢʠʡ ʟʥʠʞʫʻ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʣʦʛʠ. 

ʑʦʙ ʚʠʟʥʘʯʠʪʠ ʪʠʩʢ ʢʦʪʢʘ ʥʘ 1 ʩʤ ʟʘʭʚʘʪʫ, ʩʣʽʜ ʡʦʛʦ ʤʘʩʫ ʚ 

ʢʽʣʦʛʨʘʤʘʭ ʨʦʟʜʽʣʠʪʠ ʥʘ ʰʠʨʠʥʫ ʟʘʭʚʘʪʫ ʢʦʪʢʘ ʚ ʩʘʥʪʠʤʝʪʨʘʭ. ʇʽʩʣʷ 

ʫʱʽʣʴʥʝʥʥʷ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ ʛʣʘʜʢʠʤʠ ʢʦʪʢʘʤʠ ʧʦʚʝʨʭʥʶ 

ˇʨʫʥʪʫ ʧʦʪʨʽʙʥʦ ʟʤʫʣʴʯʫʚʘʪʠ. 

ʂʦʪʢʫʚʘʥʥʷ ʧʝʨʝʟʚʦʣʦʞʝʥʦʛʦ ˇʨʫʥʪʫ ʩʠʣʴʥʦ ʫʱʽʣʴʥʶʻ ʡʦʛʦ, 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʢʽʨʢʠ. ʊʽʣʴʢʠ ʢʦʪʢʫʚʘʥʥʷ ʧʨʠ ʦʧʪʠʤʘʣʴʥʽʡ 

ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʫ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʮʴʦʛʦ ʟʘʭʦʜʫ 

(ʨʠʩ 39). 

 

 

ʘ) ʙ) 

                                             

ʈʠʩ. 39. ʘ) ʇʦʩʽʚ ʥʘʩʽʥʥʷ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ ʚ ʩʧʝʮʽʘʣʴʥʦ 

ʫʪʚʦʨʝʥʠʡ ʢʘʪʢʦʤ ʧʨʦʬʽʣʴ. ʙ) ʉʭʝʤʘ ʩʪʚʦʨʝʥʥʷ ʦʚʘʣʴʥʦʛʦ 

ʧʨʦʬʽʣʶ ʨʷʜʢʘ ʅʊʎ çɹʽʦʝʥʝʨʛʽʷè, ʤ. ɹʦʨʱʽʚ, 2016 ʨ.  

 

5.11. ɼʦʛʣʷʜ ʟʘ ʧʦʩʽʚʘʤʠ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ 

 

ʆʩʦʙʣʠʚʽʩʪʶ ʟʣʘʢʦʚʠʭ ʢʫʣʴʪʫʨ ʻ ʧʽʟʥʽʡ ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ, ʷʢʽ 

ʧʨʠʛʥʽʯʫʶʪʴʩʷ ʙʫʨôʷʥʘʤʠ ʫ ʧʝʨʰʽʡ ʬʘʟʽ ʨʦʟʚʠʪʢʫ. ʅʘʡʙʽʣʴʰʦʶ 

ʩʢʣʘʜʥʽʩʪʶ ʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦɦ ʫʚʘʥʥʷ ʻ ʚʝʣʠʢʘ ʯʫʪʣʠʚʽʩʪʴ ʨʦʩʣʠʥ ʜʦ 
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ʫʤʦʚ ʞʠʪʪʻʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʧʝʨʰʠʡ ʨʽʢ ʚʝʛʝʪʘʮʽʾ, ʦʩʦʙʣʠʚʦ ʥʘ ʧʦʯʘʪʢʫ 

ʨʦʩʪʫ ʡ ʨʦʟʚʠʪʢʫ. 

ʅʘʡʙʽʣʴʰ ʩʣʘʙʢʦʶ ʣʘʥʢʦʶ ʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʧʨʦʩʘ 

ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ ʻ ʩʠʣʴʥʘ ʟʘʙʫʨôʷʥʝʥʽʩʪʴ ʧʦʩʽʚʽʚ ʥʘ ʧʝʨʽʦʜ ʩʭʦʜʽʚ 

ʢʫʣʴʪʫʨʠ ʚ ʧʝʨʰʠʡ ʨʽʢ ʚʝʛʝʪʘʮʽʾ. ɺʠʨʽʰʝʥʥʷ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ ʧʨʦʪʷʛʦʤ 

ʧʝʨʰʦʛʦ ʨʦʢʫ ʚ ʧʦʜʘʣʴʰʦʤʫ ʟʥʽʤʘʻ ʧʨʦʙʣʝʤʫ ʟʘʙʫʨôʷʥʝʥʦʩʪʽ. 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ ʪʘ 

ʧʦʚʥʦʪʘ ʩʭʦʜʽʚ ʦʙʫʤʦʚʣʶʶʪʴʩʷ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢ ʪʝʤʧʝʨʘʪʫʨʘ ʽ 

ʚʦʣʦʛʽʩʪʴ ˇʨʫʥʪʫ. ɿʘ ʥʠʟʴʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʫ ʧʝʨʽʦʜ 

ʩʭʦʞʦʩʪʽ ʨʦʩʣʠʥ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʘ ʪʨʠʚʘʣʘ ʥʝʩʪʘʯʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʘʛʠʙʝʣʽ ʨʦʩʣʠʥ. ʇʨʦʪʝ ʚʠʨʽʰʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ ʚʚʘʞʘʻʪʴʩʷ ʚʦʣʦʛʽʩʪʴ 

ˇʨʫʥʪʫ, ʪʦʤʫ ʱʦ ʚʦʥʘ ʽʟ ʯʘʩʦʤ ʟʤʝʥʰʫʻʪʴʩʷ (ʦʩʦʙʣʠʚʦ ʫ ʧʝʨʽʦʜ 

ʚʝʩʥʷʥʦʾ ʟʘʩʫʭʠ), ʘ ʪʝʤʧʝʨʘʪʫʨʘ ʟʙʽʣʴʰʫʻʪʴʩʷ. ɿʘʧʘʩʠ ˇʨʫʥʪʦʚʦʾ 

ʚʦʣʦʛʠ, ʫʪʚʦʨʝʥʽ ʚʽʜ ʪʘʥʝʥʥʷ ʩʥʽʛʫ, ʥʝ ʟʘʚʞʜʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝʦʙʭʽʜʥʽ 

ʫʤʦʚʠ ʜʣʷ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ. ɺʦʣʦʛʽʩʪʴ ˇʨʫʥʪʫ ʚ ʧʝʨʽʦʜ ʧʦʩʽʚʫ ʽ 

ʢʽʣʴʢʽʩʪʴ ʚʦʣʦʛʠ ʚ ʦʨʥʦʤʫ ʰʘʨʽ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʻʪʴʩʷ ʽ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʧʦʛʦʜʥʠʭ ʫʤʦʚ. ʇʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʨʦʩʣʠʥ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʨʦʢʽʚ 

ʩʘʜʽʥʥʷ, ʜʨʫʞʥʽʩʪʴ ʧʦʷʚʠ ʩʭʦʜʽʚ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʜʣʷ 

ʤʝʭʘʥʽʟʦʚʘʥʦʛʦ ʜʦʛʣʷʜʫ ʟʘ ʥʘʩʘʜʞʝʥʥʷʤʠ.  

 

5.12. ʄʽʞʨʷʜʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ 

 

ɸʛʨʦʝʢʦʣʦʛʽʯʥʝ ʟʥʘʯʝʥʥʷ ʤʽʞʨʷʜʥʠʭ ʨʦʟʧʫʰʫʚʘʥʴ. ʆʩʥʦʚʥʝ 

ʟʘʚʜʘʥʥʷ ʤʽʞʨʷʜʥʠʭ ʨʦʟʧʫʰʫʚʘʥʴ ð ʙʦʨʦʪʴʙʘ ʟ ʙʫʨ'ʷʥʘʤʠ, ʧʽʜʨʽʟʘʥʥʷ 

ʫ ʤʽʞʨʷʜʜʷʭ, ʧʨʠʩʠʧʘʥʥʷ ʪʘ ʧʽʜʛʦʨʪʘʥʥʷ ʾʭ ʫ ʟʘʭʠʩʥʠʭ ʩʤʫʛʘʭ. 

ʄʽʞʨʷʜʥʽ ʨʦʟʧʫʰʫʚʘʥʥʷ ʧʦʣʽʧʰʫʁ ʪʴ ʫʤʦʚʠ ʚʝʛʝʪʘʮʽʾ ʨʦʩʣʠʥ, 

ʪʝʤʧʝʨʘʪʫʨʥʠʡ, ʧʦʚʽʪʨʷʥʠʡ, ʚʦʜʥʠʡ, ʧʦʞʠʚʥʠʡ ʪʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʡ 

ʨʝʞʠʤʠ ˇʨʫʥʪʫ (ʨʠʩ. 40). ɺ ʃʽʩʦʩʪʝʧʫ ʽ ʉʪʝʧʫ ʨʦʟʧʫʰʫʚʘʥʥʷ ʟʘʧʦʙʽʛʘʻ 

ʫʪʚʦʨʝʥʥʶ ʛʣʠʙʦʢʠʭ ʪʨʽʱʠʥ, ʚʪʨʘʪʽ ʚʦʣʦʛʠ, ʟʤʝʥʰʫʻ ʧʝʨʝʛʨʽʚʘʥʥʷ 

ˇʨʫʥʪʫ. ʇʦʩʠʣʝʥʥʷ ʛʘʟʦʦʙʤʽʥʫ ʚ ˇʨʫʥʪʽ ʧʦʣʽʧʰʫʻ ʜʽʷʣʴʥʽʩʪʴ 

ʚʽʣʴʥʦʞʠʚʫʯʠʭ ʘʟʦʪʬʽʢʩʫʶʯʠʭ ʙʘʢʪʝʨʽʡ, ʢʦʨʠʩʥʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, 

ʧʨʦʮʝʩʠ ʥʽʪʨʠʬʽʢʘʮʽʾ ʪʘ ʽʥ. 
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ʘ) ʙ) 

ʈʠʩ. 40. ʇʦʩʽʚʠ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ  ʚʝʩʥʦʶ ʚ ʧʝʨʽʦʜ ʤʽʞʨʷʜʥʦʛʦ 

ʦʙʨʦʙʽʪʢʫ ʅʊʎ çɹʽʦʝʥʝʨʛʽʷè, ʤ. ɹʦʨʱʽʚ, 2016 ʨ. : 

ʘ) ʜʨʫʛʠʡ ʤʽʩʷʮʴ ʚʝʛʝʪʘʮʽʾ; ʙ) ʪʨʝʪʽʡ ʤʽʩʷʮʴ ʚʝʛʝʪʘʮʽʾ  

 

ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʩʪʨʦʢʽʚ ʤʽʞʨʷʜʥʦʛʦ ʦʙʨʦʙʽʪʢʫ 

ˇʨʫʥʪʫ ʚ ʨʽʟʥʠʭ ʬʘʟʘʭ ʨʦʩʪʫ ʨʦʩʣʠʥ ʪʘ ʨʦʟʨʦʙʢʠ ʝʬʝʢʪʠʚʥʠʭ ʧʨʠʡʦʤʽʚ 

ʙʦʨʦʪʴʙʠ ʟ ʙʫʨôʷʥʘʤʠ ʧʨʦʚʦʜʠʪʴʩʷ ʤʝʭʘʥʽʟʦʚʘʥʠʡ ʜʦʛʣʷʜ ʟʘ ʧʦʩʽʚʘʤʠ, 

ʱʦ ʧʦʣʷʛʘʻ ʫ ʤʽʞʨʜ̫ʥʠʭ ʢʫʣʴʪʠʚʘʮʽʷʭ (ʨʠʩ. 41-42). ɰʭ ʧʨʦʚʦʜʷʪʴ 

ʧʨʦʪʷʛʦʤ ʫʩʽʻʾ ʚʝʛʝʪʘʮʽʾ ʜʦ ʟʤʠʢʘʥʥʷ ʥʘʜʟʝʤʥʦʾ ʯʘʩʪʠʥʠ ʨʦʩʣʠʥ. 

ʈʦʙʦʯʽ ʦʨʛʘʥʠ ʢʫʣʴʪʠʚʘʪʦʨʘ ʫ ʚʠʛʣʷʜʽ ʣʘʧ-ʙʨʠʪʚ, ʜʦʣʦʪʦʧʦʜʽʙʥʽ ʣʘʧʠ, 

ʨʦʪʘʮʽʡʥʽ ʛʦʣʯʘʩʪʽ ʜʠʩʢʠ ʧʽʜʨʽʟʘʶʪʴ ʙʫʨ'ʷʥʠ, ʟʥʠʱʫʶʪʴ ʩʭʦʜʠ, 

ʨʦʟʧʫh ʫʶʪʴ ˇʨʫʥʪ ʽ ʨʫʡʥʫʶʪʴ ˇʨʫʥʪʦʚʫ ʢʽʨʢʫ. ɼʦʛʣʷʜ ʟʘ ʧʦʩʽʚʘʤʠ 

ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʩʘʧʥʦʾ ʪʝʭʥʽʢʠ ʟʥʠʞʫʻ 

ʚʠʪʨʘʪʠ ʧʨʘʮʽ ʥʘ ʨʫʯʥʫ ʧʨʦʧʦʣʢʫ ʜʦ 40%. ʇʨʠ ʨʦʙʦʪʽ ʢʫʣʴʪʠʚʘʪʦʨʘ 

ʛʦʣʯʘʩʪʽ ʜʠʩʢʠ, ʟʘʥʫʨʶʶʯʠʩʴ ʫ ˇʨʫʥʪ, ʟʘʚʜʷʢʠ ʦʙʝʨʪʘʥʥʶ ʨʫʡʥʫʶʪʴ 

ʢʽʨʢʫ, ʚʠʚʝʨʪʘʶʪʴ ʧʨʦʨʦʩʪʢʠ ʽ ʩʭʦʜʠ ʦʜʥʦʨʽʯʥʠʭ ʙʫʨ'ʷʥʽʚ. ʋʤʦʚʦʶ 

ʫʩʧʽʰʥʦʛʦ ʜʦʛʣʷʜʫ ʟʘ ʧʦʩʽʚʘʤʠ ʪʘ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʨʦʪʘʮʽʡʥʠʭ 

ʨʦʟʧʫʰʫʚʘʯʽʚ ʻ ʧʨʦʚʝʜʝʥʥʷ ʢʫʣʴʪʠʚʘʮʽʾ ʧʨʠ ʤʘʩʦʚʽʡ ʧʦʷʚʽ ʩʭʦʜʽʚ 

ʦʜʥʦʨʽʯʥʠʭ ʙʫʨ'ʷʥʽʚ ʫ ʬʘʟʽ ʢʫʱʝʥʥʷ ʨʦʩʣʠʥ, ʧʨʠ ʮʴʦʤʫ ʚʦʥʠ 
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ʚʠʯʽʩʫʶʪʴ ʟ ˇʨʫʥʪʫ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʢʦʨʽʥʥʷ, ʧʽʜʨʽʟʘʶʪʴ ʣʘʧʘʤʠ-

ʙʨʠʪʚʘʤʠ, ʚʠʚʝʨʪʘʶʪʴ ʥʘ ʧʦʚʝʨʭʥʶ ʩʭʦʜʠ ʽ ʧʨʦʨʦʩʪʢʠ ʙʫʨ'ʷʥʽʚ. ɿʫʙʠ 

ʨʦʟʧʫʰʫʚʘʯʽʚ, ʧʽʜʭʦʜʷʯʠ ʚʧʨʠʪʫʣ ʜʦ ʨʦʩʣʠʥ, ʦʙʨʦʙʣʷʶʪʴ ˇʨʫʥʪ ʚ 

ʟʘʭʠʩʥʽʡ ʟʦʥʽ, ʟʘʣʠʰʝʥʽʡ ʣʘʧʘʤʠ-ʙʨʠʪʚʘʤʠ. ʉʝʨʝʜʥʷ ʰʠʨʠʥʘ ʟʘʭʠʩʥʦʾ 

ʟʦʥʠ ʧʽʩʣʷ ʧʨʦʭʦʜʫ ʢʫʣʴʪʠʚʘʪʦʨʘ ʩʪʘʥʦʚʠʪʴ 5-6 ʩʤ. ɺ ʫʤʦʚʘʭ 

ʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʫ ʧʽʜʨʽʟʘʥʽ ʙʨʠʪʚʘʤʠ ʙʫʨ'ʷʥʠ ʰʚʠʜʢʦ 

ʧʨʠʞʠʚʘʶʪʴʩʷ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʻ ʝʬʝʢʪʠʚʥʦʶ ʧʦʚʪʦʨʥʘ ʢʫʣʴʪʠʚʘʮʽʷ. 

 

  

ʈʠʩ.41. ʐʠʨʠʥʘ ʤʽʞʨʷʜʴ 30 

ʩʤ, ʧʦʩʽʚ ʙʝʟ ʤʘʷʯʥʦʾ 

ʢʫʣʴʪʫʨʠ, ʩʪʘʥ ʨʦʩʣʠʥ ʯʝʨʝʟ 

20 ʜʥʽʚ ʧʽʩʣʷ ʧʦʯʘʪʢʫ 

ʚʽʜʨʦʩʪʘʥʥʷ. 

ʈʠʩ.42. ʐʠʨʠʥʘ ʤʽʞʨʷʜʴ 45 ʩʤ, 

ʧʦʩʽʚ ʟ ʤʘʷʯʥʦʶ ʢʫʣʴʪʫʨʦʶ, ʩʪʘʥ 

ʨʦʩʣʠʥ ʯʝʨʝʟ 20 ʜʥʽʚ ʧʽʩʣʷ 

ʧʦʯʘʪʢʫ ʚʽʜʨʦʩʪʘʥʥʷ. 

 

ɼʦʛʣʷʜ ʟʘ ʧʦʩʽʚʘʤʠ ʧʝʨʝʜʙʘʯʘʻ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʟʘʭʦʜʽʚ 

ʟʘʭʠʩʪʫ ʧʦʩʽʚʽʚ ʚʽʜ ʙʫʨ'ʷʥʽʚ, ʰʢʽʜʥʠʢʽʚ ʽ ʭʚʦʨʦʙ ʪʘ ʩʪʚʦʨʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʦʜʥʦ-ʧʦʚʽʪʨʷʥʦʛʦ ʽ ʧʦʞʠʚʥʦʛʦ ʨʝʞʠʤʽʚ ʜʣʷ ʢʫʣʴʪʫʨʠ. 

ɼʦ ʫʜʦʙʨʝʥʥʷ ʽ ʘʛʨʦʪʝʭʥʽʢʠ ʜʫʞʝ ʚʠʤʦʛʣʠʚʽ ʪʨʘʚʠ ʦʟʠʤʦʛʦ ʪʠʧʫ 

ʨʦʟʚʠʪʢʫ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʙʽʣʴʰʽʩʪʴ ʚʠʜʽʚ ʪʨʘʚ, ʷʢʽ ʚʠʩʽʚʘʶʪʴ 

ʪʽʣʴʢʠ ʰʠʨʦʢʦʨʷʜʥʦ. ʅʘ ʰʠʨʦʢʦʨʷʜʥʠʭ ʙʝʟʧʦʢʨʠʚʥʠʭ ʧʦʩʽʚʘʭ ʫ ʨʽʢ 

ʧʦʩʽʚʫ ʧʨʦʚʦʜʷʪʴ ʜʚʘ ʨʠʭʣʝʥʥʷ ʤʽʞʨʷʜʴ. ʇʝʨʰʝ ʨʠʭʣʝʥʥʷ - ʧʽʩʣʷ 

ʦʟʥʘʯʝʥʥʷ ʨʷʜʢʽʚ ʥʘ ʛʣʠʙʠʥʫ 3-5 ʩʤ, ʜʨʫʛʝ - ʫ ʬʘʟʽ ʢʫʱʽʥʥʷ (5-7 ʩʤ). 
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ʅʘʡʚʘʞʯʝ ʟʥʠʱʫʚʘʪʠ ʙʫʨôʷʥʠ ʽ ʨʦʟʧʫʰʫʚʘʪʠ ˇʨʫʥʪ ʫ ʟʘʭʠʩʥʠʭ 

ʩʤʫʛʘʭ ʪʘ ʚ ʩʝʨʝʜʠʥʽ ʨʷʜʢʽʚ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʜʣʷ ʩʫʯʘʩʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ  ʚʠʨʦʱʫʚʘʥʥʷ ʙʘʛʘʪʦʨʽʯʥʠʭ ʟʣʘʢʦʚʠʭ ʢʫʣʴʪʫʨ ʨʦʟʨʦʙʣʝʥʦ 

ʙʘʛʘʪʦ ʧʨʠʩʪʦʩʫʚʘʥʴ ʜʣʷ ʢʦʤʧʣʝʢʪʫʚʘʥʥʷ ʧʨʦʩʘʧʥʠʭ ʢʫʣʴʪʠʚʘʪʦʨʽʚ ʫ 

ʚʠʛʣʷʜʽ ʥʝʚʝʣʠʢʠʭ ʧʨʫʞʠʥʥʠʭ ʟʫʙʽʚ, ʤʽʥʽ-ʙʦʨʽʥ ʽ ʜʠʩʢʽʚ. ʈʘʤʢʘ ʟ 

ʧʨʫʞʠʥʥʠʤʠ ʟʫʙʘʤʠ ʧʨʠʢʨʽʧʣʶʻʪʴʩʷ ʰʘʨʥʽʨʘʤʠ ʜʦ ʪʨʠʤʘʯʘ 

ʧʨʦʩʘʧʥʦʛʦ ʢʫʣʴʪʠʚʘʪʦʨʘ ʽ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʨʦʟʧʫʰʫʚʘʥʥʷ ˇʨʫʥʪʫ ʚ 

ʟʘʭʠʩʥʠʭ ʟʦʥʘʭ ʽ ʤʽʞʨʷʜʜʷʭ. ʈʦʟʧʫʰʫʚʘʣʴʥʽ ʛʦʣʯʘʩʪʽ ʜʠʩʢʠ ʤʘʶʪʴ 

ʜʽʘʤʝʪʨ 350, 450 ʽ 520 ʤʤ ʽʟ ʟʽʛʥʫʪʠʤʠ ʚ ʦʜʠʥ ʙʽʢ ʟʘʛʦʩʪʨʝʥʠʤʠ 

ʟʫʙʘʤʠ. ʇʽʜ ʯʘʩ ʨʫʭʫ ʪʘʢʠʭ ʜʠʩʢʽʚ ʫ ʤʽʞʨʷʜʜʷʭ ʽ ʟʘʭʠʩʥʠʭ ʟʦʥʘʭ ʟʫʙʠ 

ʟʘʛʣʠʙʣʶʶʪʴʩʷ ʚˇʨʫʥʪ ʜʦ 4ð9 ʩʤ, ʨʦʟʧʫh ʫʶʪʴ ʡʦʛʦ ʽ ʟʥʠʱʫʶʪʴ 

ʙʫʨôʷʥʠ. ʆʜʥʠʤ ʟ ʝʬʝʢʪʠʚʥʠʭ ʧʨʠʩʪʦʩʫʚʘʥʴ ʜʣʷ ʤʝʭʘʥʽʯʥʦʾ ʨʦʙʦʪʠ ʚ 

ʟʦʥʽ ʨʷʜʢʘ ʻ ʨʦʪʦʨ ʧʨʦʧʦʣʶʚʘʣʴʥʠʡ, ʷʢʠʡ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʨʦʟʧʫʰʫʚʘʥʥʷ ˇʨʫʥʪʫ ʽ ʟʥʠʱʝʥʥʷ ʙʫʨôʷʥʽʚ ʫ ʤʽʞʨʷʜʜʷʭ ʟ 

ʤʽʥʽʤʘʣʴʥʠʤʠ (30ð50 ʤʤ) ʟʘʭʠʩʥʠʤʠ ʩʤʫʛʘʤʠ. ʅʘ ʢʦʞʥʦʤʫ ʜʠʩʢʫ 

ʧʨʠʢʨʽʧʣʝʥʦ ʰʽʩʪʴ ʨʦʪʦʨʽʚ (ʨʦʟʧʫh ʫʚʘʯʽʚ) ʟ ʯʦʪʠʨʤʘ ʟʫʙʘʤʠ, ʢ̫ʽ 

ʚʽʣʴʥʦ ʦʙʝʨʪʘʶʪʴʩʷ ʥʘ ʦʩʽ. ʇʽʜ ʯʘʩ ʨʫʭʫ ʢʫʣʴʪʠʚʘʪʦʨʘ ʨʦʪʦʨ ʚʽʣʴʥʦ 

ʦʙʝʨʪʘʻʪʴʩʷ ʚʽʜ ʚʟʘʻʤʦʜʽʾ ʟʫʙʽʚ ʨʦʟʧʫʰʫʚʘʯʘ ʟ ˇʨʫʥʪʦʤ. ɿʫʙʠ 

ʨʦʟʧʫʰʫʶʪʴ ˇʨʫʥʪ, ʚʠʨʠʚʘʶʪʴ ʙʫʨôʷʥʠ, ʢʠʜʘʶʪʴ ʾʭ ʥʘ ʧʦʚʝʨʭʥʶ 

ʤʽʞʨʷʜʴ ʘʙʦ ʧʨʠʩʠʧʘʶʪʴ ˇʨʫʥʪʦʤ (ʨʠʩ. 43). ɺʩʽ ʚʢʘʟʘʥʽ ʚʠʱʝ 

ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʜʦ ʧʨʦʩʘʧʥʠʭ ʢʫʣʴʪʠʚʘʪʦʨʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʦʢʨʝʤʦ, 

ʘʙʦ ʢʦʤʧʣʝʢʪʫʶʪʴʩʷ ʥʘ ʧʨʠʩʪʨʦʾ ʜʣʷ ʧʨʦʧʦʣʚʁʘʥʥʷ ʚ ʨʷʜʢʘʭ ʇʇʈ-

5,4ð0,2. 

ʇʨʦʚʦʜʷʯʠ ʤʽʞʨʷʜʥʠʡ ʦʙʨʦʙʽʪʦʢ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ, 

ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʪʘʪʠ ʫʚʘʛʫ ʥʘ ʨʝʞʠʤ ʟʚʦʣʦʞʝʥʥʷ. ɺ ʟʘʩʫʰʣʠʚʽ ʨʦʢʠ 

ʤʽʞʨʷʜʜʷ ʨʦʟʧʫʰʫʶʪʴ ʥʘ ʤʝʥʰʫ ʛʣʠʙʠʥʫ. ʎʝ ʟʘʧʦʙʽʛʘʻ ʧʝʨʝʩʠʭʘʥʥʶ 

ʚʝʨʭʥʴʦʛʦ ʰʘʨʫˇʨʫʥʪʫ ʽ ʤʝʥʰʝ ʧʦʰʢʦʜʞʫʶʪʴʩʷ ʢʦʨʝʥʽ. ɺ ʫʤʦʚʘʭ 

ʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ, ʥʘʚʧʘʢʠ, ʧʨʦʚʦʜʷʪʴ ʛʣʠʙʦʢʽ ʨʦʟʧʫʰʫʚʘʥʥʷ, 

ʷʢʽ ʧʦʩʠʣʶʶʪʴ ʘʝʨʘʮʽʶ ˇʨʫʥʪʫ, ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʢʦʨʝʥʝʚʦʾ 

ʩʠʩʪʝʤʠ. ʗʢʽʩʪʴ ʤʽʞʨʷʜʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʨʷʤʦʣʽʥʽʡʥʦʩʪʽ 

ʨʷʜʢʽʚ. ʐʠʨʠʥʘ ʟʘʭʚʘʪʫ ʧʨʦʩʘʧʥʠʭ ʢʫʣʴʪʠʚʘʪʦʨʽʚ ʧʦʚʠʥʥʘ ʩʧʽʚʧʘʜʘʪʠ 

ʟ ʰʠʨʠʥʦʶ ʩʽʚʘʣʢʠ. ʈʦʙʦʯʽ ʦʨʛʘʥʠ ʧʨʦʩʘʧʥʠʭ ʢʫʣʴʪʠʚʘʪʦʨʽʚ ʧʦʚʠʥʥʽ 

ʧʦʚʥʽʩʪʶ ʧʽʜʨʽʟʘʪʠ ʙʫʨôʷʥʠ ʚ ʤʽʞʨʷʜʜʷʭ, ʥʝ ʚʠʥʦʩʠʪʠ ʚʦʣʦʛʠʡ ʰʘʨ 
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ˇʨʫʥʪʫ ʥʘ ʧʦʚʝʨʭʥʶ, ʥʝ ʧʦʰʢʦʜʞʫʚʘʪʠ ʨʦʩʣʠʥ ʧʦʥʘʜ 1ð2%, ʥʝ 

ʚʽʜʭʠʣʷʪʠʩʷ ʚʽʜ ʟʘʜʘʥʦʾ ʛʣʠʙʠʥʠ ʙʽʣʴʰ ʷʢ ʥʘ 15%, ʱʦ ʩʪʘʥʦʚʠʪʴ ʜʣʷ 

ʥʝʛʣʠʙʦʢʦʛʦ ʦʙʨʦʙʽʪʢʫ Ñ1 ʩʤ, ʘ ʜʣʷ ʛʣʠʙʦʢʦʛʦ Ñ2 ʩʤ.  

  

ʈʠʩ.43. ʇʨʠʩʠʧʘʥʥʷ ʙʫʨôʷʥʽʚ ʚ ʤʽʞʨʷʜʜʷʭ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ 

ʅʊʎ çɹʽʦʝʥʝʨʛʽʷè, ʤ. ɹʦʨʱʽʚ, 2016 ʨ. 

 

ɹʫʨôʷʥʠ ï ʦʩʥʦʚʥʘ ʧʨʠʯʠʥʘ ʟʘʛʠʙʝʣʽ ʧʦʩʽʚʽʚ. ɹʽʣʴʰʽʩʪʴ ʩʭʦʜʽʚ 

ʧʦʪʨʝʙʫʶʪʴ ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʽʚ ʧʦ ʙʦʨʦʪʴʙʽ ʟ ʙʫʨôʷʥʘʤʠ. ɿʘʟʚʠʯʘʡ 

ʙʫʨôʷʥʽʚ ʟôʷʚʣʷʻʪʴʩʷ ʪʘʢ ʙʘʛʘʪʦ, ʱʦ ʥʘ ʧʦʣʽ ʩʢʣʘʜʥʦ ʚʽʜʨʽʟʥʠʪʠ ʩʭʦʜʠ 

ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ. ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ ʙʘʛʘʪʦ ʧʦʩʽʚʽʚ ʢʫʣʴʪʫʨʠ 

ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʟʘʡʤʘʥʠʤʠ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʭʦʜʽʚ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʝʨʙʽʮʠʜʽʚ ʪʘ ʩʢʦʰʫʚʘʥʥʷ ʚ ʦʩʥʦʚʥʦʤʫ ʙʫʜʫʪʴ 

ʝʬʝʢʪʠʚʥʠʤʠ ʟʘʭʦʜʘʤʠ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʚ ʨʝʰʪʽ-ʨʝʰʪ, 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʧʦʩʽʚʽʚ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ, ʦʩʢʽʣʴʢʠ 

ʬʦʨʤʫʻʪʴʩʷ ʷʢʽʩʥʠʡ ʪʨʘʚʦʩʪʽʡ. 

ɻʝʨʙʽʮʠʜʠ ʟʘʛʘʣʴʥʦʾ ʜʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʟʘʟʚʠʯʘʡ ʟʘ ʜʝʢʽʣʴʢʘ 

ʪʠʞʥʽʚ ʜʦ ʪʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʚʠʩʽʚʘʥʥʷʤ (Wolf and Fiske, 1995). 

ʏʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʁ ʪʴ ʛʣʽʬʦʩʘʪ. ʇʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʝʨʙʽʮʠʜʫ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʚʠʩʽʚʘʥʥʷʤ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʥʠʞʯʠʤʠ ʥʦʨʤʘʤʠ. 

ʉʭʦʜʠ ʪʘ ʚʞʝ ʜʦʟʨʽʣʽ ʧʦʩʽʚʠ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ ʪʦʣʝʨʘʥʪʥʽ ʜʦ 

ʛʝʨʙʽʮʠʜʫ ʘʪʨʘʟʠʥʫ ʽ ʩʠʤʘʟʠʥʫ (Martin et al., 1982), ʷʢʽ ʯʘʩʪʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʨʠ ʚʠʩʚ̔ʘʥʥʽ (Christian and Elbersen, 1998; Moser and 

Vogel, 1995). ʇʨʦʪʝ ʻ ʜʦʢʘʟʠ ʧʦʢhʦʜʞʝʥʥʷ ʤʦʣʦʜʠʭ ʩʭʦʜʽʚ, ʦʩʦʙʣʠʚʦ 
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ʥʠʟʦʚʠʥʥʠʭ ʝʢʦʪʠʧʽʚ, ʛʝʨʙʽʮʠʜʘʤʠ ʘʪʨʘʟʠʥ ʽ ʩʠʤʘʟʠʥ (Samson, pers. 

comm.; Bovey and Hussey, 1991). 

ʅʘ ʜʨʫʛʠʡ ʨʽʢ ʜʣʷ ʟʥʠʱʝʥʥʷ ʙʫʨôʷʥʽʚ ʥʘ ʧʦʯʘʪʢʫ ʚʝʩʥʠ ʜʦ ʧʦʷʚʠ 

ʩʭʦʜʽʚ ʚʥʦʩʷʪʴʩʷ ʛʝʨʙʽʮʠʜʠ ʽʟʦʧʨʦʪʫʨʦʥ, ʘʪʨʘʟʠʥ, ʩʠʤʘʟʠʥ, ʛʣʽʬʦʩʘʪ 

(Christian and Elbersen, 1998; Wolf and Friske, 1995; Ocumpaugh et al., 

1997). 

ɿʥʦʚʫ ʞ ʪʘʢʠ, ʜʦʙʨʝ ʩʬʦʨʤʦʚʘʥʠʡ ʪʨʘʚʦʩʪʽʡ ʩʪʽʡʢʠʡ ʧʨʦʪʠ ʚʩʽʭ 

ʙʫʨôʷʥʽʚ. 

ʍʚʦʨʦʙʠ ʪʘ ʰʢʽʜʥʠʢʠ ʟʜʝʙʽʣʴʰʦʛʦ ʥʝ ʻ ʟʘʛʨʦʟʦʶ ʥʦʚʠʤ ʯʠ 

ʫʢʦʨʽʥʝʥʠʤ ʧʦʩʽʚʘʤ, ʦʩʢʽʣʴʢʠ ʙʽʣʴʰʽʩʪʴ ʢʫʣʴʪʫʨ ʛʝʥʝʪʠʯʥʦ ʨʽʟʥʽ ʽ 

ʤʘʶʪʴ ʟʥʘʯʥʽ ʨʽʚʥʽ ʩʪʽʡʢʦʩʪʽ (Moser and Vogel., 1995; Samson, pers. 

comm.; Wolf and Fiske, 1995). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʨʦʢʽʚ ʧʦʩʽʚʫ, ʘʜʞʝ ʜʨʫʞʥʽʩʪʴ ʧʦʷʚʠ ʩʭʦʜʽʚ ʚʽʜʽʛʨʘʻ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʜʣʷ ʤʝʭʘʥʽʟʦʚʘʥʦʛʦ ʜʦʛʣʷʜʫ ʟʘ ʨʦʩʣʠʥʘʤʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʧʽʜʛʦʪʦʚʢʠ ˇʨʫʥʪʫ ʪʘ ʜʦʛʣʷʜʫ ʟʘ 

ʨʦʩʣʠʥʘʤʠ ʚ ʧʨʦʮʝʩʽ ʚʝʛʝʪʘʮʽʾ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʠʪʠ ʦʧʪʠʤʘʣʥɹʽ 

ʫʤʦʚʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ [1]. 

ɺʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʫ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʧʨʦʩʘ 

ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ  ̒ʪʝ, ʱʦ ʩʭʦʜʠ ʩʣʘʙʦ ʢʦʥʢʫʨʫʶʪʴ ʟ ʙʫʨ'ʷʥʘʤʠ ʽ ʮʝ 

ʫʩʢʣʘʜʥʶʻ ʧʨʦʮʝʩ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʚ ʧʝʨʰʠʡ ʨʽʢ ʚʝʛʝʪʘʮʽʾ. ʊʦʤʫ 

ʩʪʚʦʨʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʽ ʧʦʜʘʣʴʰʠʭ ʝʪʘʧʘʭ 

ʚʠʨʦʱʫʚʘʥʥʷ, ʦʩʦʙʣʠʚʦ ʥʘ ʥʝʦʢʫʣʴʪʫʨʝʥʠʭ ˇʨʫʥʪʘʭ ʟ ʥʠʟʴʢʦʶ 

ʨʦʜʶʯʽʩʪʶ, ʤʦʞʣʠʚʦ ʜʦʩʷʛʪʠ ʣʠʰʝ ʟʘ ʨʝʪʝʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʧʽʜʛʦʪʦʚʢʠ ̌ʨʫʥʪʫ. ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ʧʽʜʛʦʪʦʚʢʠ ˇʨʫʥʪʫ ʻ 

ʩʪʚʦʨʝʥʥʷ ʥʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʦʛʦ ʚʦʜʥʦ-ʧʦʚʽʪʨʷʥʦʛʦ, ʪʝʧʣʦʚʦʛʦ ʽ 

ʧʦʞʠʚʥʦʛʦ ʨʝʞʠʤʽʚ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ ʨʦʩʣʠʥ. ʂʨʽʤ 

ʧʦʣʽʧʰʝʥʥʷ ʬʽʟʠʯʥʠʭ, ʭʽʤʽʯʥʠʭ ʽ ʙʽʦʣʦʛ̔ʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʫ, 

ʧʝʨʝʜʧʦʩʽʚʥʘ ʧʽʜʛʦʪʦʚʢʘ ʩʧʨʠʷʣʘ ʟʥʠʱʝʥʥʶ ʙʫʨôʷʥʽʚ, ʰʢʽʜʥʠʢʽʚ ʽ 

ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ ʟʣʘʢʦʚʠʭ ʨʦʩʣʠʥ. ʇʨʠ ʟʘʛʦʨʪʘʥʥʽ ʚ ˇʨʫʥʪ ʜʦʙʨʠʚ ʽ 

ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ ʩʪʚʦʨʶʶʪʴʩʷ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʚʠʩʦʢʦʷʢʽʩʥʦʾ 

ʩʽʚʙʠ, ʦʜʝʨʞʘʥʥʷ ʧʦʚʥʠʭ ʽ ʜʨʫʞʥʠʭ ʩʭʦʜʽʚ, ʦʪʞʝ, ʟʨʦʩʪʘʻ 
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ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʝʰʪʠ ʘʛʨʦʪʝʭʥʽʯʥʠʭ, ʭʽʤʽʯʥʠʭ ʽ ʙʽʦʣʦʛʽʯʥʠʭ ʟʘʭʦʜʽʚ, ʷʢʽ 

ʧʨʦʚʦʜʷʪʴʩʷ ʟ ʤʝʪʦʶ ʧʽʜʚʠɦ ʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʙʽʦʤʘʩʠ. 

ʈʦʟʤʽʨ ʚʪʨʘʪ ʟʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ (ʟʝʣʝʥʦʾ ʤʘʩʠ) ʟʣʘʢʦʚʠʭ ʢʫʣʴʪʫʨ 

ʟʘ ʩʝʨʝʜʥʴʦʾ ʪʘ ʩʠʣʴʥʦ ʾ ʟʘʩʤʽʯʝʥʦʩʪʽ ʧʦʣʽʚ ʩʷʛʘʻ 30% ʽ ʙʽʣʴʰʝ. 

ɹʫʨôʷʥʠ ʟʥʠʞʫʶʪʴ ʨʦʜʶʯʽʩʪʴ ˇʨʫʥʪʫ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʥʘʯʥʦʾ 

ʯʘʩʪʠʥʠ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʻ ʚ ˇʨʫʥʪʽ, ʪʘ ʧʨʠʛʥʽʯʫʶʪʴ ʧʦʩʽʚʠ, 

ʟʘʪʽʥʶʶʪʴ ʢʫʣʴʪʫʨʥʽ ʨʦʩʣʠʥʠ. ʅʘ ʟʘʙʫʨ'ʷʥʝʥʠʭ ʧʦʩʽʚʘʭ ʪʝʤʧʝʨʘʪʫʨʘ 

ˇʨʫʥʪʫ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ 2-4 
ʦ
ʉ. ʎʝ ʟʥʠʞʫʻ ʘʢʪʠʚʥʽʩʪʴ ˇʨʫʥʪʦʚʠʭ 

ʦʨʛʘʥʽʟʤʽʚ, ʫʧʦʚʽʣʴʥʶʻ ʧʨʦʮʝʩʠ ʨʦʟʢʣʘʜʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʪʘ 

ʟʤʝʥʰʫʻ ʾʭ ʢʽʣʴʢʽʩʪʴ [7]. ɹʽʦʣʦʛʽʯʥʘ ʦʩʦʙʣʠʚʽʩʪʴ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ 

ï ʩʧʦʚʽʣʴʥʝʥʝ ʧʦʯʘʪʢʦʚʝ ʟʨʦʩʪʘʥʥʷ ʥʘʜʟʝʤʥʠʭ ʦʨʛʘʥʽʚ, ʱʦ ʪʨʠʚʘʻ 3-4 

ʪʠʞʥʽ ʜʦ ʤʦʤʝʥʪʫ, ʢʦʣʠ ʫʪʚʦʨʶʻʪʴʩʷ ʧʦʪʫʞʥʘ ʢʦʨʝʥʝʚʘ ʩʠʩʪʝʤʘ. ʎʝʡ 

ʪʝʨʤʽʥ ʚʚʘʞʘʻʪʴʩʷ ʢʨʠʪʠʯʥʠʤ ʜʣʷ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ, ʦʩʢʽʣʴʢʠ 

ʜʚʦʜʦʣʴʥʽ ʙʫʨôʷʥʠ ʟʘ ʮʝʡ ʯʘʩ ʘʢʪʠʚʥʦ ʚʝʛʝʪʫʶʪʴ ʽ ʩʪʚʦʨʶʶʪʴ ʟʥʘʯʥʫ 

ʢʦʥʢʫʨʝʥʮʽʶ. 

ʂʽʣʴʢʽʩʪʴ ʩʪʝʙʝʣ ʽ ʚʠʩʦʪʘ ʨʦʩʣʠʥ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ ʥʘ ʢʽʥʝʮʴ 

ʧʝʨʰʦʛʦ ʨʦʢʫ ʚʝʛʝʪʘʮʽʾ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʘ ʥʘʡʚʠʱʘ ʧʨʠ 

ʢʦʤʙʽʥʦʚʘʥʽʡ ʰʠʨʠʥʽ ʤʽʞʨʷʜʴ (ʪʘʙʣ. 27). 

ʆʙʦʚ'ʷʟʢʦʚʠʤ ʧʨʠʡʦʤʦʤ ʧʨʠ ʚʠʩʽʚʘʥʥʽ ʜʨʽʙʥʦʛʦ ʥʘʩʽʥʥʷ ʻ 

ʚʠʨʽʚʥʶʚʘʥʥʷ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ, ʜʦʩʭʦʜʦʚʝ ʽ ʧʽʩʣʷʩʭʦʜʦʚʝ 

ʧʨʠʢʦʯʫʚʘʥʥʷ. ɺʠʨʽʚʥʶʚʘʥʥʷ ʽ ʧʨʠʢʦʯʫʚʘʥʥʷ ʧʦʩʽʚʽʚ ʧʨʦʩʘ 

ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ ʟʘʙʝʟʧʝʯʫʻ ʦʜʥʦʩʪʘʡʥʫ ʧʦʷʚʫ ʩʭʦʜʽʚ. 

ʋ ʚʘʨʽʘʥʪʘʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʥʦʚʽ ʧʨʠʡʦʤʠ ʧʦʩʽʚʫ ʟ 

ʤʝʪʦʶ ʩʪʚʦʨʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʚʦʣʦʛʦʩʪʽ, 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ, ʩʚʽʪʣʦʚʦʛʦ ʨʝʞʠʤʽʚ ʜʣʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʝʥʝʨʛʽʾ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ, ʦʪʨʠʤʘʥʥʷ ʜʨʫʞʥʠʭ ʩʭʦʜʽʚ ʪʘ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʟ 

ʤʽʥʽʤʘʣʴʥʠʤʠ ʟʘʪʨʘʪʘʤʠ (ʨʠʩ. 44-45). 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʘʥʠʭ ʫʤʦʚ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʢʦʤʙʽʥʦʚʘʥʫ 

ʰʠʨʠʥʫ ʤʽʞʨʷʜʴ, ʱʦ ʧʝʨʝʜʙʘʯʘʻ ʧʦʩʽʚ ʰʣʷʭʦʤ ʯʝʨʛʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʽ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʤʽʞʨʷʜʴ ʚʜ̔ʧʦʚʽʜʥʦ ʜʦ ʰʠʨʠʥʠ ʟʘʭʚʘʪʫ ʧʦʩʽʚʥʦʛʦ 

ʘʛʨʝʛʘʪʫ. 
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ʊʘʙʣʠʮʷ 27 

ʂʽʣʴʢʽʩʪʴ ʩʪʝʙʝʣ ʽ ʚʠʩʦʪʘ ʨʦʩʣʠʥ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ ʥʘ ʢʽʥʝʮʴ 

ʧʝʨʰʦʛʦ ʨʦʢʫ ʚʝʛʝʪʘʮʽʾ ʟʘ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʴ (ʩʝʨʝʜʥʻ ʟʘ 2009-2013 

ʨʨ.). ʅʊʎ çɹʽʦʝʥʝʨʛʽʷè 

 

ɺʘʨʽʘʥʪʠ 

ʜʦʩʣʽʜʫ 

ʈʦʢʠ ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 2009 2010 2011 2012 2013 
ʢ
-ʩ
ʪ
ʴ
.
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ʪ
ʝ
ʙ
ʝ
ʣ
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ʠ
ʩ
ʦ
ʪ
ʘ
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ʩ
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ʢ
-ʩ
ʪ
ʴ
.

 

ʩ
ʪ
ʝ
ʙ
ʝ
ʣ

 

ʚ
ʠ
ʩ
ʦ
ʪ
ʘ
,
 

ʩ
ʤ 

ʄʽʞʨʷʜʜʷ 

0,15 ʤ 

197 51 262 59 194 55 270 50 281 69 241 57 

ʄʽʞʨʷʜʜʷ 

0,30 ʤ 

244 73 265 60 256 74 265 66 272 72 260 69 

ʄʽʞʨʷʜʜʷ 

0,45ʤ 

210 56 216 82 234 69 235 80 245 95 228 76 

ʂʦʤʙʽʥʦʚʘʥʘ 

ʰʠʨʠʥʘ 

ʤ̔ʞʨʷʜʜʷ 

4ʭ0,35+0,45 

ʤ 

218 67 275 82 266 79 267 85 270 92 259 81 

 

ʆʩʦʙʣʠʚʽʩʪʶ ʜʘʥʦʾ ʦʧʝʨʘʮʽʾ ʻ ʪʝ, ʱʦ ʩʽʚʙʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ 

ʚʽʜʧʦʚʜ̔ʥʦʶ ʩʭʝʤʦʶ ʩʧʽʣʴʥʦ ʟ ʢʦʪʢʫʚʘʥʥʷʤ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʦʚʘʣʴʥʦʛʦ 

ʧʨʦʬ̔ʣʶ ʨʷʜʢʘ ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʦʧʝʨʘʮʽʾ ʧʝʨʝʜʧʦʩʽʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ 

ˇʨʫʥʪʫ, ʟʙʝʨʝʞʝʥʥʷ ʚʦʣʦʛʦʩʪʽ, ʩʪʚʦʨʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʪʘ ʩʚʽʪʣʦʚʦʛʦ ʨʝʞʠʤʽʚ ʜʣʷ ʧʦʷʚʠ ʜʨʫʞʥʠʭ ʩʭʦʜʽʚ ʪʘ 

ʫʩʧʽʰʥʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʭʦʜʦʚʦʛʦ ʤʽʞʨʷʜʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ. 
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ʈʠʩ.44. ɽʥʝʨʛʝʪʠʯʥʘ ʧʣʘʥʪʘʮʽʷ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ ʣʽʪʦʤ 

(ʗʣʪʫʰʢʽʚʩʴʢʘ ɼʉʉ) 2010 ʨ 

 

  

ʈʠʩ.45. ʈʦʩʣʠʥʠ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ ʧʽʩʣʷ ʧʝʨʰʦʛʦ ʨʦʢʫ 

ʚʝʛʝʪʘʮʽʾ ʚʦʩʝʥʠ, ʅʊʎ çɹʽʦʝʥʝʨʛʽʷè, ʤ. ɹʦʨʱʽʚ, 2016 ʨ. 

 

ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʦʧʝʨʘʮʽʾ ʧʦʩʽʚʫ ʟ ʢʦʪʢʫʚʘʥʥʷʤ ʻ 

ʟʙʝʨʝʞʝʥʥʷ ʚ ˇʨʫʥʪʽ ʥʘʛʨʦʤʘʜʞʝʥʦʾ ʟʘ ʦʩʽʥʥʴʦ-ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ 

ʚʦʣʦʛʠ. 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʧʝʨʝʜʙʘʯʘʣʦʩʷ ʪʘʢʦʞ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʦʩʥʦʚʥʠʭ 

ʧʨʠʡʦʤʽʚ ʜʦʛʣʷʜʫ, ʥʘʧʨʘʚʣʝʥʠʭ ʥʘ ʟʤʝʥʰʝʥʥʷ ʟʘʩʤʽʯʝʥʦʩʪʽ ʧʦʩʽʚʽʚ ʪʘ 

ʟʥʠʞʝʥʥʷ ʾʭ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʚʨʦʞʘʡʥʽʩʪʴ ʙʽʦʤʘʩʠ. ɼʦʩʭʦʜʦʚʦʝ 

ʨʠʭʣʝʥʥʷ ʧʨʦʚʦʜʠʣʠ, ʢʦʣʠ ʥʘʩʽʥʥʷ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ ʚʞʝ ʟʽʡʰʣʦ, 



 134 

ʘʣʝ ʧʘʨʦʩʪʢʠ ʱʝ ʥʝ ʜʦʩʷʛʘʣʠ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ. ʇʽʜʨʘʭʫʥʦʢ ʢʽʣʴʢʦʩʪʽ 

ʩʭʦʜʽʚ ʟʘʩʚʽʜʯʠʚ, ʱʦ ʮʝʡ ʧʨʠʡʦʤ ʥʝ ʤʘʻ ʽʩʪʦʪʥʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ 

ʥʘ ʧʦʷʚʫ ʩʭʦʜʽʚ. ʊʝʨʤʽʥ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʭʦʜʦʚʦʛʦ ʦʙʨʦʙʽʪʢʫ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʧʦʷʚʠ ʽ ʟʨʦʩʪʘʥʥʷ ʙʫʨ'ʷʥʽʚ. ɺ ʫʤʦʚʘʭ ʪʝʧʣʦʾ, ʽʟ 

ʜʦʩʪʘʪʥʴʦʶ ʢʽʣʴʢʽʩʪʶ ʚʦʣʦʛʠ ʚʝʩʥʠ 2010 ʪʘ 2013 ʨʨ., ʧʝʨʰʠʡ 

ʤʽʞʨʷʜʥʠʡ ʦʙʨʦʙʽʪʦʢ ʧʨʦʚʦʜʠʣʠ, ʢʦʣʠ ʙʫʨ'ʷʥʠ ʧʝʨʝʙʫʚʘʣʠ ʫ ʩʪʘʜʽʾ 

çʙʽʣʠʭ ʥʠʪʦʢè, ʱʦ ʜʦʟʚʦʣʠʣʦ ʟʥʠʟʠʪʠ ʟʘʩʤʽʯʝʥʽʩʪʴ ʧʦʣʷ ʥʘ 60 %. ɺ 

ʭʦʣʦʜʥʦʤʫ ʽ ʥʝʜʦʩʪʘʪʥʴʦ ʚʦʣʦʛʦʤʫ 2009 ʽ 2011 ʨʨ. ʦʧʝʨʘʮʽʷ 

ʜʦʩʭʦʜʦʚʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʟʘʙʝʟʧʝʯʠʣʘ ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʙʫʨ'ʷʥʽʚ ʣʠʰʝ ʥʘ 30 %. 

ʋ ʬʘʟʽ ʧʦʚʥʠʭ ʩʭʦʜʽʚ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ ʙʫʨ'ʷʥʠ ʽʩʪʦʪʥʦ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʬʘʟʘʤʠ ʨʦʟʚʠʪʢʫ. ʇʽʩʣʷ ʤʽʞʨʷʜʥʦʛʦ ʨʠʭʣʝʥʥʷ ʪʘ 

ʫʰʢʦʜʞʝʥʥʷ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʙʫʨôʷʥʽʚ ʦʜʥʽ ʩʭʦʜʠ ʚʽʜʩʪʘʶʪʴ ʫ 

ʟʨʦʩʪʘʥʥʽ, ʽʥʰʽ ʥʘ 5-10-ʡ ʜʝʥʴ ʥʝ ʤʦʞʫʪʴ ʢʦʥʢʫʨʫʚʘʪʠ ʟ̔  ʟʤʽʮʥʽʣʠʤʠ 

ʨʦʩʣʠʥʘʤʠ. ʅʘʚʝʩʥʽ ʧʦʷʚʘ ʦʢʨʝʤʠʭ ʛʨʫʧ ʙʫʨ'ʷʥʽʚ ʤʘʻ ʚʣʘʩʥʫ 

ʜʠʥʘʤʽʢʫ. ɽʬʝʤʝʨʠ ʽ ʜʚʦʜʦʣʴʥʽ ʟʠʤʫʶʪʴ (ʬʽʘʣʢʘ ʧʦʣʴʦʚʘ), ʘ ʜʝʷʢʽ 

ʨʘʥʥʽ ʷʨʽ (ʣʦʙʦʜʘ ʙʽʣʘ) ʟʥʠʱʫʶʪʴʩʷ ʧʝʨʝʜʧʦʩʽʚʥʦʶ ʢʫʣʴʪʠʚʘʮʽʻʶ. 

ɼʦʩʭʦʜʦʚʝ ʨʠʭʣʝʥʥʷ ʤʽʞʨʷʜʴ ʟʥʠʱʫʻ ʧʝʨʝʚʘʞʥʦ ʛʨʫʧʫ 

ʦʜʥʦʨʽʯʥʠʭ ʨʘʥʥʽʭ ʽ ʧʽʟʥʽʭ ʷʨʠʭ ʙʫʨ'ʷʥʽʚ (ʢʫʨʷʯʝ ʧʨʦʩʦ). ʇʽʩʣʷ 

ʧʝʨʰʦʛʦ ʜʦʩʭʦʜʦʚʦʛʦ ʦʙʨʦʙʽʪʢʫ ʟʘʩʤʽʯʝʥʽʩʪʴ ʧʦʣʷ ʙʫʨôʷʥʘʤʠ 

ʟʥʠʞʫʻʪʴʩʷ ʥʘ 10-30 %. ʇʦʚʪʦʨʥʝ ʨʠʭʣʝʥʥʷ ʤʽʞʨʷʜʴ ʧʨʦʚʦʜʠʣʠ ʧʽʩʣʷ 

ʧʦʷʚʠ ʩʭʦʜʽʚ, ʱʦ ʟʥʠʞʫʻ ʢʽʣʴʢʽʩʪʴ ʟʣʘʢʦʚʠʭ ʙʫʨ'ʷʥʽʚ ʥʘ 60-80%, 

ʜʚʦʯʘʩʪʢʦʚʠʭ ʥʘ 42-60%. 

ʅʘʡʚʠʱʘ ʫʨʦʞʘʡʥʽʩʪʴ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʚʠʭʽʜ ʝʥʝʨʛʽʾ ʧʨʦʩʘ 

ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ, ʷʢ ʩʚʽʜʯʠʪʴ ʨʠʩ. 1., ʚ ʧʝʨʰʠʡ ʨʽʢ ʚʝʛʝʪʘʮʽʾ 

ʚʽʜʟʥʘʯʘʣʘʩʴ ʧʨʠ ʰʠʨʠʥʽ 30 ʩʤ, ʫʨʦʞʘʡʥʦʩʪʽ 5,7 ʪ/ʛʘ ʪʘ ʧʨʠ 

ʢʦʤʙʽʥʦʚʘʥʽʡ ʰʠʨʠʥʽ ʤʽʞʨʷʜʴ - 5,5 ʪ/ʛʘ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʦʩʣʠʥʠ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ ʚ ʧʝʨʰʽ 3-4 

ʪʠʞʥʽʨʦʟʚʠʚʘʶʪʴʩʷ ʧʦʚʽʣʴʥʦ. ɺ ʮʝʡ ʯʘʩ, ʢʦʣʠ ʪʝʤʧʝʨʘʪʫʨʥʽ ʫʤʦʚʠ ʥʝ 

ʮʽʣʢʦʤ ʚʽʜʧʦʚʽʜʘʶʪʴ ʙʽʦʣʦʛʽʯʥʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ ʢʫʣʴʪʫʨʠ ʽ 

ʨʦʟʪʷʛʫʻʪʴʩʷ ʧʝʨʽʦʜ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ, ʙʫʨ'ʷʥʠ, 

ʦʩʦʙʣʠʚʦʜʚʦʜʦʣʴʥʽ, ʩʠʣʴʥʦ ʧʨʠʛʥʯ̔ʫʶʪʴ ʩʭʦʜʠ. ɿ ʤʝʪʦʶ ʨʘʮʽʦʥʘʣʴʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʟʘʪʨʘʪʘʤʠ, ʟʤʝʥʰʝʥʥʷ 
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ʽʥʪʝʥʩʠʚʥʦʛʦ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦʣʦʛʠ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʴ ʩʧʝʮʽʘʣʴʥʽ ʢʘʪʢʠ 

ʟ ʦʚʘʣʴʥʠʤ ʧʨʦʬʣ̔ʝʤ, ʷʢʽ ʧʽʜ ʜʽʻʶ ʩʠʣʠ ʪʷʞʽʥʥʷ ʩʽʚʘʣʢʠ ʬʦʨʤʫʚʘʣʠ 

ʟʘʜʘʥʠʡ ʧʨʦʬʽʣʴ ʨʷʜʢʘ. ʑʦʙ ʥʘʜʘʪʠ ˇʨʫʥʪʫ ʦʧʪʠʤʘʣʴʥʦʾ ʙʫʜʦʚʠ 

ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ ʟʘʙʝʟʧʝʯʠʪʠ ʧʦʢʘʟʥʠʢʠ ʱʽʣɹʥʦʩʪʽ ˇʨʫʥʪʫ (1,2ï1,3 

ʛ/ʩʤ
3
) ʧʽʩʣʷ ʫʱʽʣʴʥʝʥʥʷʛʨʝʙʝʥʷʪʠʩʢʦʤ 0,15-0,2ʢʛ/ʩʤ

2
. 

ɿʘʚʜʷʢʠ ʩʬʦʨʤʦʚʘʥʽʡ ʰʠʨʠʥʽ ʤʽʞʨʷʜʴ 0,35 ʤ ʪʘ ʩʧʝʮʽʘʣʴʥʦ 

ʩʪʚʦʨʝʥʽʡ ʪʝʭʥʦʣʦʛʽʯʥʽʡ ʰʠʨʠʥʽ ʢʦʣʽʾ 0,45 ʤ ʩʪʚʦʨʶʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʦʚʝʜʝʥʥʷ ʧʝʨʰʦʛʦ ʤʽʞʨʷʜʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʯʝʨʝʟ 15ï20 ʜʥʽʚ 

ʧʽʩʣʷ ʩʽʚʙʠ, ʜʦ ʧʦʷʚʠ ʩʭʦʜʽʚ. ʋ ʮʝʡ ʯʘʩ ʥʘʩʽʥʥʷ ʫʞʝ ʧʦʯʠʥʘʻ 

ʧʨʦʨʦʩʪʘʪʠ ʽ ʚʢʦʨʽʥʶʚʘʪʠʩʴ, ʘ ʙʫʨôʷʥʠ ʟôʷʚʣʷʶʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ 

ˇʨʫʥʪʫ, ʘʙʦ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʬʘʟʽ ʙʽʣʠʭ ʥʠʪʦʯʦʢ ʽ ʣʝʛʢʦ ʧʦʰʢʦʜʞʫʁ ʪʴʩʷ 

ʣʘʧʘʤʠ ʙʨʠʪʚ ʪʘ ʛʨʫʜʦʯʢʘʤʠ ˇʨʫʥʪʫ, ʦʩʢʽʣʴʢʠ ʧʝʨʝʨʦʩʣʽ ʩʭʦʜʠ 

ʙʫʨôʷʥʽʚ ʟʥʠʱʫʶʪʴʩʷ ʚʘʞʯʝ. 

ʑʦʙ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʧʨʦʧʦʣʢʫ ʽ ʨʦʟʧʫʰʫʚʘʥʥʷ ˇʨʫʥʪʫ ʚ 

ʨʷʜʢʘʭ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ, ʥʝʦʙʭʽʜʥʦ ʦʙʨʦʙʣʷʪʠ ˇʨʫʥʪ ʷʢʦʤʦʛʘ 

ʙʣʠʞʯʝ ʜʦ ʨʦʩʣʠʥʠ, ʱʦʙ ʜʦ ʤʽʥʽʤʫʤʫ ʩʢʦʨʦʪʠʪʠ ʟʘʭʠʩʥʫ ʟʦʥʫ. ɼʣʷ 

ʤʽʞʨʷʜʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʢʫʣʴʪʠʚʘʪʦʨ ʂʈʅɺ-5,6-02 ʟ 

ʝʬʝʢʪʠʚʥʠʤʠ ʣʘʧʘʤʠ-ʙʨʠʪʚʘʤʠ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʛʦʣʯʘʩʪʠʤʠ ʜʠʩʢʘʤʠ, 

ʱʦ ʨʦʟʧʫʰʫʶʪʴ ˇʨʫʥʪ ʧʦʙʣʠʟʫ ʨʦʩʣʠʥ ʽ ʦʯʠʱʘʶʪʴ ˇʨʫʥʪ ʚʽʜ ʩʭʦʜʽʚ 

ʦʜʥʦʨʽʯʥʠʭ ʙʫʨ'ʷʥʽʚ ʥʘ 60-70%. ʋʤʦʚʦʶ ʫʩʧʽʰʥʦʛʦ ʜʦʛʣʷʜʫ ʟʘ 

ʧʦʩ̔ʚʘʤʠ ʪʘ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʨʦʪʘʮʽʡʥʠʭ ʨʦʟʧʫʰʫʚʘʯʽʚ ʻ 

ʧʨʦʚʝʜʝʥʥʷ ʢʫʣʴʪʠʚʘʮʽʾ ʧʨʠ ʤʘʩʦʚʽʡ ʧʦʷʚʽ ʩʭʦʜʽʚ ʦʜʥʦʨʽʯʥʠʭ ʙʫʨ'ʷʥʽʚ 

ʫ ʬʘʟʽ ʢʫʱʝʥʥʷ ʨʦʩʣʠʥ. ʇʨʠ ʮʴʦʤʫ ʚʦʥʠ ʚʠʯʽʩʫʶʪʴ ʟ ˇʨʫʥʪʫ ʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʢʦʨʽʥʥʷ, ʧʽʜʨʽʟʘʶʪʴ ʣʘʧʘʤʠ-ʙʨʠʪʚʘʤʠ, ʚʠʚʝʨʪʘʶʪʴ ʥʘ 

ʧʦʚʝʨʭʥʶ ʩʭʦʜʠ ʽ ʧʨʦʨʦʩʪʢʠ ʙʫʨ'ʷʥʽʚ. ɿʫʙʠ ʨʦʟʧʫʰʫʚʘʯʽʚ, ʧʽʜʭʦʜʷʯʠ 

ʚʧʨʠʪʫʣ ʜʦ ʨʦʩʣʠʥ, ʦʙʨʦʙʣʷʶʪʴ ˇʨʫʥʪ ʚ ʟʘʭʠʩʥʽʡ ʟʦʥʽ, ʟʘʣʠʰʝʥʽʡ 

ʣʘʧʘʤʠ-ʙʨʠʪʚʘʤʠ. ʉʝʨʝʜʥʷ ʰʠʨʠʥʘ ʟʘʭʠʩʥʦʾ ʟʦʥʠ ʧʽʩʣʷ ʧʨʦʭʦʜʫ 

ʢʫʣʴʪʠʚʘʪʦʨʘ, ʩʪʘʥʦʚʠʪʴ 5-6 ʩʤ. 

ɺʠʩʥʦʚʢʠ:1. ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʦʩʦ 

ʧʨʫʪʦʧʦʜʽʙʥʝ ʟʘʚʜʷʢʠ ʧʦʪʫʞʥʽʡ ʢʦʨʝʥʝʚʽʡ ʩʠʩʪʝʤʽ ʪʘ ʤʦʞʣʠʚʦʩʪʷʤ 

ʜʦʚʛʦʪʨʠʚʘʣʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʻ ʧʝʨʩʧʝʢʪʠʚʥʦʶ, ʝʢʦʥʦʤʽʯʥʦ ʚʠʛʽʜʥʦʶ 

ʙʽʦʝʥʝʨʛʝʪʠʯʥʦʶ ʢʫʣʴʪʫʨʦʶ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʥʘ ʝʨʦʜʦʚʘʥʠʭ ʽ 

ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʠʭ ʟʝʤʣʷʭ ʫ ʙʽʣʴʰʦʩʪʽ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ. 
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2. ʅʘʡʙʽʣʴʰʦʶ ʩʢʣʘʜʥʽʩʪʶ ʚ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʧʨʦʩʘ 

ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ ʻ ʧʽʜʚʠʱʝʥʘ ʯʫʪʣʠʚʽʩʪʴ ʨʦʩʣʠʥ ʜʦ ʫʤʦʚ 

ʞʠʪʪʻʟʘʙʝʟʧʝʯʝʥʥʷ, ʥʘʡʧʝʨʰʝ ʪʘʢʠʭ ʷʢ ʚʦʣʦʛʽʩʪʴ ʽ 

ʪʝʤʧʝʨʘʪʫʨʘˇʨʫʥʪʫ ʥʘ ʧʦʯʘʪʢʫ ʨʦʩʪʫ ʡ ʨʦʟʚʠʪʢʫ ʚ ʧʝʨʰʠʡ ʨʽʢ 

ʚʝʛʝʪʘʮʽʾ. 

3. ʇʦʣʴʦʚʘ ʩʭʦʞʽʩʪʴ ʥʘʩʽʥʥʷ ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʩʪʨʦʢʽʚ ʧʦʩʽʚʫ, ʷʢʽ ʦʙʫʤʦʚʣʶʶʪʴ ʜʨʫʞʥʽʩʪʴ ʧʦʷʚʠ ʩʭʦʜʽʚ, ʱʦ ʚʽʜʽʛʨʘʻ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʧʦʜʘʣʴʰʦʤʫ ʤʝʭʘʥʽʟʦʚʘʥʦʤʫ ʜʦʛʣʷʜ ̔ʟʘ ʨʦʩʣʠʥʘʤʠ. 

4. ʉʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ 

ʧʨʦʩʘ ʧʨʫʪʦʧʦʜʽʙʥʦʛʦ ʤʦʞʥʘ ʩʪʚʦʨʠʪʠ ʨʽʟʥʠʤʠ ʘʛʨʦʪʝʭʥʽʯʥʠʤʠ 

ʟʘʭʦʜʘʤʠ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʘʛʨʦʙʽʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʘʥʦʾ 

ʢʫʣʴʪʫʨʠ, ʟʦʢʨʝʤʘ ʧʨʠ ʧʦʩʽʚʽ ʢʦʤʙʽʥʦʚʘʥʦʶ ʰʠʨʠʥʦʶ ʤʽʞʨʷʜʴ ʟ 

ʫʪʚʦʨʝʥʥʷʤ ʛʨʝʙʝʥʽʚ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʨʦʬʽʣʶ. 
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ʈʆɿɼɯʃ 6 

ʊɽʍʅʆʃʆɻɯʗ ɺʀʈʆʑʋɺɸʅʅʗ ɽʅɽʈɻɽʊʀʏʅʀʍ 

ʂʋʃʔʊʋʈ ʅɸ ʄɸʈɻɯʅɸʃʔʅʀʍ ɿɽʄʃʗʍ ʋ ʉʊɽʇʆɺɯʁ ɿʆʅɯ 

ʋʂʈɸɰʅʀ 

(ʍʘʨʠʪʦʥʦʚ ʄ.ʄ. ʜ.ʩ.-ʛ. ʥʘʫʢ, ʧʨʦʬʝʩʦʨ;  

ɻʫʤʝʥʪʠʢ ʄ.ʗ. ʢ.ʩ.-ʛ ʥʘʫʢ, ʩ.ʥ.ʩ.) 

 

6.1. ʆʮʽʥʢʘ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʩʦʨʪʽʚ ʤʽʩʢʘʥʪʫʩʫ ʧʨʠ 

ʚʠʨʦʱʫʚʘʥʥʽ ʥʘ ʝʨʦʜʦʚʘʥʠʭ ˇʨʫʥʪʘʭ 

 

ɿ 16-ʪʠ ʚʽʜʦʤʠʭ ʚʠʜʽʚ ʨʦʜʫ Miscanthus ʣʠʰʝ 8-9 ʤʦʞʫʪʴ ʨʦʩʪʠ ʚ 

ʧʦʤʽʨʥʽʡ ʢʣʽʤʘʪʠʯʥʽʡ ʟʦʥʽ. ɺʦʥʠ ʤʘʶʪʴ ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʫ ʢʦʨʝʥʝʚʫ 

ʩʠʩʪʝʤʫ (2,5 ʤ ʫ ʛʣʠʙʠʥʫ), ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʰʚʠʜʢʠʤ ʨʦʩʪʦʤ ʽ 

ʥʝʧʦʛʘʥʦʶ ʩʪʽʡʢʽʩʪʶ ʜʦ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ 

ʯʦʪʠʨʠ ʚʠʜʠ Miscanthus ʘʢʪʠʚʥʦ ʚʠʚʯʘʶʪʴʩʷ ʽ ʚʠʨʦʱʫʶʪʴʩʷ ʫ ʷʢʦʩʪʽ 

ʝʬʝʢʪʠʚʥʦʛʦ ʜʞʝʨʝʣʘ ʙʽʦʝʥʝʨʛʝʪʠʯʥʦʾ ʩʠʨʦʚʠʥʠ. ʋ ʧʝʨʰʫ ʯʝʨʛʫ ʮʝ 

ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ Miscanthus x giganteus J. M. Greef et Deuter ex Hodk. et 

Renvoize. ï ʩʧʦʥʪʘʥʥʦʛʦ ʩʪʝʨʠʣʴʥʦʛʦ ʛʽʙʨʠʜʫ ʤʽʞ Miscanthus 

sacchariflorus (Maxim.) Hack. ʽ Miscanthus sinensis Anderss. ʎʝʡ ʚʠʜ 

ʧʦʨʷʜ ʟ ʽʥʰʠʤʠ ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʟʘʡʤʘʻ ʜʦʩʠʪʴ ʚʝʣʠʢʽ 

ʧʨʦʤʠʩʣʦʚʽ ʧʣʦʱʽ ʚ ɿʘʭʽʜʥʽʡ ɭʚʨʦʧʽ ʽ ʉʐɸ. 

ʇʦʪʝʥʮʽʘʣ ʽʥʰʠʭ ʚʠʜʽʚ ʤʽʩʢʘʥʪʫʩʫ ʤʘʡʞʝ ʥʝ ʚʠʚʯʝʥʠʡ, ʭʦʯʘ ʥʘ 

ʜʘʥʠʡ ʯʘʩ ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʝʥʝʨʛʝʪʠʯʥʦʾ ʢʫʣʴʪʫʨʠ 

ʜʦʩʠʪʴ ʚʝʣʠʢʽ. 

ʂʽʣʴʢʽʩʥʽ ʪʘ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʙʽʦʤʘʩʠ ʤʽʩʢʘʥʪʫʩʫ ʟʘʣʝʞʘʪʴ ʥʝ 

ʣʠʰʝ ʚʽʜ ʛʝʥʝʪʠʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʚʠʜʫ, ʘʣʝ ʽ ʚʽʜ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʨʽʟʥʠʭ 

ʟʦʚʥʽʰʥʽʭ ʬʘʢʪʦʨʽʚ: ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʘʡʦʥʫ 

ʚʠʨʦʱʫʚʘʥʥʷ, ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ, ʪʝʭʥʦʣʦʛʽʾ 

ʦʙʨʦʙʽʪʢʫ, ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʤʽʥʝʨʘʣʴʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ 

ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ Miscanthus ʧʽʜʭʦʜʷʪʴ ˇʨʫʥʪʠ ʩʝʨʝʜʥʴʦʾ ʱʽʣʴʥʦʩʪʽ ʟ 

ʥʠʟʴʢʠʤ ʨʚ̔ʥʝʤ ˇʨʫʥʪʦʚʠʭ ʚʦʜ. ʈʦʩʣʠʥʘ ʤʘʻ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʫ 

ʧʦʪʨʝʙʫ ʫ ʚʦʜʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʽʯʥʽʡ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʥʘ ʨʽʚʥʽ 600-700 
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ʤʤ.ʇʨʦʪʝ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʙʽʦʤʘʩʠ ʮʷ ʧʦʪʨʝʙʘ ʤʦʞʝ ʟʨʦʩʪʘʪʠ. 

ʅʘʧʨʠʢʣʘʜ, 4-5-ʨʽʯʥʽ ʨʦʩʣʠʥʠ M. Ĭ giganteus ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʩʪʫ ʽ 

ʨʦʟʚʠʪʢʫ ʤʦʞʫʪʴ ʩʧʦʞʠʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ, ʱʦ ʚʽʜʧʦʚʽʜʘ ̒ ʨʽʚʥʶ 

ʨʽʯʥʠʭ ʦʧʘʜʽʚ 900 ʤʤ ʽ ʙʽʣʴʰʝ. ɿʘʟʚʠʯʘʡ ʫ ʩʪʝʧʦʚʽʡ ʟʦʥʽ ʋʢʨʘʾʥʠ 

ʩʝʨʝʜʥʴʦʨʽʯʥʘ ʢʣ̔ʴʢʽʩʪʴ ʦʧʘʜʽʚ ʥʝ ʧʝʨʝʚʠʱʫʻ 500-550 ʤʤ. ɼʝʬʽʮʠʪ 

ʚʦʣʦʛʠ ʤʦʞʝ ʥʝʛʘʪʠʚʥʠʤ ʯʠʥʦʤ ʧʦʟʥʘʯʠʪʠʩʷ ʥʘ ʚʨʦʞʘʡʥʦʩʪʽ ʽ ʷʢʦʩʪʽ 

ʙʽʦʤʘʩʠ. ʆʪʞʝ, ʚʠʚʯʝʥʥʷ ʽ ʚʽʜʙʽʨ ʧʦʩʫʭʦʩʪʽʡʢʠʭ ʧʨʦʜʫʢʪʠʚʥʠʭ 

ʛʝʥʦʪʠʧʽʚ ʤʽʩʢʘʥʪʫʩʫ ʻ ʛʦʣʦʚʥʦʶ ʚʠʤʦʛʦʶ ʜʣʷ ʝʢʦʥʦʤʽʯʥʦ 

ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʥʝʜʦʩʪʘʪʥʴʦʛʦ 

ʚʦʜʦʟʘʙʝʟʧʝʯʝʥʥʷ. 

ɺʠʚʯʝʥʦ ʧ'ʷʪʴ ʛʝʥʦʪʠʧʽʚ ʨʦʜʫ Miscanthus Anderss.: M. 

sacchariflorus (Maxim.) Hack., M. sinensis Anderss., M. Ĭ giganteus J. M. 

Greef et Deuter ex Hodk. et Renvoize., M. oligostachyus Stapf. ʽ M. 

sinensis "Gracillimus" (ʨʠʩ. 46). ʇʦʩʘʜʢʦʚʠʡ ʤʘʪʝʨʽʘʣ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ 

ʙʫʚ ʚʟʪ̫ʠʡ ʟ ʢʦʣʝʢʮʽʡʥʠʭ ʨʦʩʣʠʥ ɹʦʪʘʥʽʯʥʦʛʦ ʩʘʜʫ 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ ʥʘʮʦ̔ʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʆʣʝʩʷ ɻʦʥʯʘʨʘ 

ʪʘ ʟ ɯʥʩʪʠʪʫʪʫ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʢʫʣʴʪʫʨ ʽ ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ (M. Ĭ 

giganteus). ɼʣʷ ʧʦʩʘʜʢʠ ʙʫʣʠ ʚʽʜʽʙʨʘʥʽ ʩʘʜʞʘʥʮʽ ʟ 3-4 ʧʘʛʦʥʘʤʠ 

(ʨʠʩ. 1).  

ʈʦʩʣʠʥʠ ʙʫʣʠ ʚʠʩʘʜʞʝʥʽ ʥʘʚʝʩʥʽ 2015 ʨ.ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʽʣʷʥʢʘʭ ʥʘ ʝʨʦʜʦʚʘʥʦʤʫ ˇʨʫʥʪʽ ʟʘ ʪʘʢʦʶ ʩʭʝʤʦʶ: ʜʣʷ M. sinensis, M. 

sinensis çGracillimusè ʽ M. oligostachyus ʽʥʪʝʨʚʘʣ ʤʽʞ ʨʷʜʘʤʠ 75 ʩʤ, 

ʽʥʪʝʨʚʘʣ ʤʽʞ ʨʦʩʣʠʥʘʤʠ ʚ ʨʷʜʢʫ 60 ʩʤ (ʱʽʣʴʥʽʩʪʴ ʧʦʩʘʜʢʠ 2 ʰʪ./ʤ
2
); 

ʜʣʷ M. sacchariflorus ʽ M. Ĭ giganteus ʽʥʪʝʨʚʘʣ ʤʽʞ ʨʷʜʢʘʤʠ 90 ʩʤ, 

ʥ̔ʪʝʨʚʘʣ ʤʽʞ ʨʦʩʣʠʥʘʤʠ ʚ ʨʷʜʫ 75 ʩʤ (ʱʽʣʴʥʽʩʪʴ ʧʦʩʘʜʢʠ 1,5 ʰʪ./ʤ
2
). 

ˆʨʫʥʪ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʦʢ ï ʯʦʨʥʦʟʝʤ ʤʘʣʦ ʛʫʤʫʩʥʠʡ 

ʩʝʨʝʜʥʴʦʩʫʛʣʠʥʠʩʪʠʡ. ʌʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ ʘʛʨʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʮʴʦʛʦ 

ʪʠʧʫ ˇʨʫʥʪʽʚ ʻ ʦʧʪʠʤʘʣʴʥʠʤʠ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ 

ʤʽʩʢʘʥʪʫʩʫ. ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʩʦʨʪʽʚ ʤʽʩʢʘʥʪʫʩʫ ʜʦʙʨʠʚʘ ʽ ʽʨʠʛʘʮʽʷ ʥʝ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ. 

ʂʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 

ʧʦʤʽʨʥʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ. ɿʠʤʘ ʚʽʜʥʦʩʥʦ ʤ'ʷʢʘ ʟ ʩʝʨʝʜʥʴʦʶ 

ʪʝʤʧʝʨʘʪʫʨʦʶ -3,1 Áʉ. ʃʽʪʦ ʪʝʧʣʝ, ʚ ʜʝʷʢʽ ʨʦʢʠ ʧʦʩʫʰʣʠʚʝ. ʉʝʨʝʜʥʷ 
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ʪʝʤʧʝʨʘʪʫʨʘ ʣʠʧʥʷ +22-24 Áʉ. ʉʝʨʝʜʥʽ ʜʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚʣʽʪʢʫ 

ʤʦʞʫʪʴ ʜʦʩʷʛʘʪʠ +30-34, ʘ ʤʘʢʩʠʤʘʣʴʥʽ +37-40 Áʉ. ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ 

ʩʧʦʩʪʝʨʛ̔ʘʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʙʘʛʘʪʦʨʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʦʧʘʜʽʚ. 

 

 

M. sacchariflorus 

 

M. sinensis 

 

M. sinensis  ñGracillimus

ò 

 

M. oligostachyus 

 

M. Ĭ giganteus 

 

ʈʠʩ. 46. ʈʠʟʦʤʠ ʨʽʟʥʠʭ ʩʦʨʪʽʚ ʤʽʩʢʘʥʪʫʩʫ 

 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʚʝʩʥʘ ʚ ʩʪʝʧʦʚʽʡ ʟʦʥʽ ʥʝʪʨʠʚʘʣʘ, ʧʦʩʘʜʢʫ 

ʤʽʩʢʘʥʪʫʩʫ ʥʝʦʙʭʽʜʥʦ ʨʦʙʠʪʠ ʚ ʥʘʡʢʦʨʦʪʰʽ ʩʪʨʦʢʠ, ʱʦʙ ʨʦʩʣʠʥʠ 

ʚʩʪʠʛʣʠ ʚʠʢʦʨʠʩʪʘʪʠ ʥʘʢʦʧʠʯʝʥʫ ʚʟʠʤʢʫ ˇʨʫʥʪʦʚʫ ʚʦʣʦʛʫ ʽ ʟʤʽʮʥʽʪʠ. 

ʆʧʪʠʤʘʣʴʥʠʤʠ ʩʪʨʦʢʘʤʠ ʚʝʩʥʷʥʦʾ ʧʦʩʘʜʢʠ ʻ ʧʝʨʰʘ ʪʘ ʜʨʫʛʘ ʜʝʢʘʜʘ 

ʢʚʽʪʥʷ. ʄʦʞʣʠʚʘ ʪʘʢʦʞ ʦʩʽʥʥʷ ʧʦʩʘʜʢʘ ʚ ʞʦʚʪʥʽ. ʇʨʠ ʜʦʪʨʠʤʘʥʥʽ 
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ʩʪʨʦʢʽʚ ʧʦʩʘʜʢʠ ʚʠʞʠʚʘʥʥʷ ʩʘʜʞʘʥʮʽʚ ʫ ʧʝʨʰʠʡ ʨʽʢ ʢʫʣʴʪʠʚʫʚʘʥʥʷ 

ʚʠʩʦʢʘ ʟ 80% (M. Ĭ giganteus) ʜʦ 100% (M. sacchariflorus). 

ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʙʘʛʘʪʦʨʽʯʥʠʭ ʬʝʥʦʣʦʛʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʚ 

ʫʤʦʚʘʭ ʩʪʝʧʦʚʦʾ ʟʦʥʠ ʋʢʨʘʾʥʠ ʚʝʩʥʷʥʝ ʚʽʜʨʦʩʪʘʥʥʷ ʧʘʛʦʥʽʚ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʠʜʽʚ ʤʽʩʢʘʥʪʫʩʫ ʧʦʯʠʥʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʚ ʢʽʥʮʽ 

ʜʨʫʛʦʾ ʜʝʢʘʜʠ ʢʚʽʪʥʷ, ʘ ʚ ʜʝʷʢ ̔ʨʦʢʠ ï ʥʘ ʧʦʯʘʪʢʫ ʪʨʘʚʥʷ. ɺʝʛʝʪʘʮʽʷ 

ʪʨʠʚʘʻ ʜʦ ʪʨʝʪʴʦʾ ʜʝʢʘʜʠ ʞʦʚʪʥʷ. ʅʘʡʙʽʣʴʰʠʭ ʨʦʟʤʽʨʽʚ ʨʦʩʣʠʥʠ 

ʤʽʩʢʘʥʪʫʩʫ ʜʦʩʷʛʘʶʪʴ ʫ ʬʘʟʫ ʮʚʽʪʽʥʥʷ, ʷʢʘ ʧʨʠʧʘʜʘʻ ʥʘ ʩʝʨʧʝʥʴ-

ʚʝʨʝʩʝʥʴ. ʇʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ ʩʦʨʪʫ ʤʽʩʢʘʥʪʫʩʫ ʢʠʪʘʡʩʴʢʦʛʦ Gracillimus 

ʙʽʣʴʰ ʪʨʠʚʘʣʠʡ. ʇʦʞʦʚʪʽʥʥʷ ʣʠʩʪʷ ʫ ʥʴʦʛʦ ʥʘʩʪʘʻ ʧʨʦʪʷʛʦʤ ʛʨʫʜʥʷ. ʋ 

ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʬʘʟʘ ʮʚʽʪʽʥʥʷ ʪʘʢʦʞ ʥʘʩʪʘʻ ʧʽʟʥʽʰʝ, ʚ ʣʠʩʪʦʧʘʜʽ, ʽ ʚ ʨʘʟʽ 

ʥʘʩʪʘʥʥʷ ʨʘʥʥʽʭ ʦʩʽʥʥʽʭ ʟʘʤʦʨʦʟʢʽʚ ʤʦʞʝ ʟʘʣʠʰʠʪʠʩʷ ʥʝʟʘʚʝʨʰʝʥʦʶ. 

ɾʦʜʝʥ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʠʜʽʚ ʤʩ̔ʢʘʥʪʫʩʽʚ ʚ ʫʤʦʚʘʭ ʽʥʪʨʦʜʫʢʮʽʾ 

ʥʘʩʽʥʥʷ ʥʝ ʫʪʚʦʨʶʻ. ʈʦʟʤʥʦʞʝʥʥʷ ʪʽʣʴʢʠ ʚʝʛʝʪʘʪʠʚʥʝ. ʇʨʠ ʮʴʦʤʫ 

ʚʠʩʦʢʘ ʚʝʛʝʪʘʪʠʚʥʘ ʨʫʭʣʠʚʽʩʪʴ ʚʣʘʩʪʠʚʘ M. sacchariflorus, ʩʝʨʝʜʥʷ ï 

M.Ĭ giganteus ʽ M. oligostachyus, ʥʠʟʴʢʘ ï M. sinensis. ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ 

ʱʽʣʴʥʦʩʪʽ ʩʪʦʷʥʥʷ ʧʘʛʦʥʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʚʦʨʦʪʥʘ ʟʘʣʝʞʥʽʩʪʴ: 

ʚʠʩʦʢʘ ʱʽʣʴʥʽʩʪʴ ï ʫ M. sinensis (ʦʩʦʙʣʠʚʦ ʫ ʩʦʨʪʫ Gracillimus), 

ʩʝʨʝʜʥʷ ï ʫ M.Ĭ giganteus, M. oligostachyus ʽ ʥʠʟʴʢʘ ï ʫ M. 

sacchariflorus.  

ʋ ʧʝʨʰʠʡ ʨʽʢ ʧʽʩʣʷ ʧʦʩʘʜʢʠ ʚʩʽ ʚʠʜʠ ʤʽʩʢʘʥʪʫʩʫ ʘʢʪʠʚʥʦ 

ʥʘʨʦɦ ʫʚʘʣʠ ʥʘʜʟʝʤʥʫ ʽ ʧʽʜʟʝʤʥʫ ʙʽʦʤʘʩʫ, ʦʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ 

ʧʽʜʟʝʤʥʦʾ ʙʽʦʤʘʩʠ. ʈʦʩʣʠʥʠ M. sinensis, M.Ĭ giganteus ʽ M. 

sacchariflorus ʜʦ ʢʽʥʮʷ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʩʝʟʦʥʫ ʤʘʣʠ ʚʠʩʦʪʫ ʧʘʛʦʥʽʚ 

ʙʣʠʟʴʢʦ 1 ʤ. ʅʘʡʙʽʣʴʰ ʚʠʩʦʢʠʤ ʚʠʷʚʠʚʩʷ M. sinensis (106,1 ʩʤ), 

ʥʘʡʥʠʞʯʠʤ ï M. oligostachyus (56,5 ʩʤ). ʅʘ ʜʨʫʛʠʡ ʨʽʢ ʚʠʨʦʱʫʚʘʥʥʷ 

ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʠʡ ʨʽʩʪ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ M.Ĭ giganteus ʽ M. 

sacchariflorus. ɰʭ ʚʠʩʦʪʘ ʩʪʘʥʦʚʠʣʘ ʙʣʠʟʴʢʦ 2 ʤ. ʎʝʡ ʧʦʢʘʟʥʠʢ ʫ M. 

sinensis ʽ M. sinensis çGracillimusè ʙʫʚ ʤʝʥʰʠʤ ʥʘ 25-32%. ɺʠʩʦʪʘ M. 

oligostachyus ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ 1 ʤ. ʋ ʧʝʨʰʠʡ ʨʽʢ ʬʘʟʠ ʮʚʽʪʽʥʥʷ ʥʝ 

ʙʫʣʦ ʫ ʜʚʦʭ ʚʠʜʽʚ: M.Ĭ giganteus ʽ M. sinensis "Gracillimus". ɺ 

ʦʩʪʘʥʥʴʦʛʦ ʚʦʥʘ ʪʘʢʦʞ ʙʫʣʘ ʚʽʜʩʫʪʥʷ ʽ ʥʘ ʜʨʫʛʠʡ ʨʽʢ. ɯʥʰʽ ʚʠʜʠ ʮʚʽʣʠ. 

ɺʠʤʽʨʶʚʘʥʥʷ ʜʦʚʞʠʥʠ ʚʦʣʦʪʽ ʧʦʢʘʟʘʣʠ, ʱʦ ʮʝʡ ʧʦʢʘʟʥʠʢ ʧʦʩʪʽʡʥʠʡ, 
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ʦʙʫʤʦʚʣʝʥʠʡ ʛʝʥʦʪʠʧʦʤ ʽ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʽʢʫ ʨʦʩʣʠʥ. ʈʦʩʣʠʥʠ M. 

sacchariflorus ʤʘʶʪʴ ʥʘʡʙʽʣʴʰ ʜʦʚʛʝ ʩʫʮʚʽʪʪʷ, ʘ M. oligostachyus ï 

ʥʘʡʢʦʨʦʪʰʝ. ʋʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʧʘʛʦʥʽʚ ʚʽʜʙʫʚʘʣʦʩʷ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ 

ʧʝʨʽʦʜʫ ʚʝʛʝʪʘʮʽʾ. ʋʧʨʦʜʦʚʞ ʧʝʨʰʦʛʦ ʨʦʢʫ ʚʠʨʦʱʫʚʘʥʥʷ ʢʽʣʴʢʽʩʪʴ 

ʧʘʛʦʥʽʚ ʥʘ ʦʜʥʦʤʫ ʢʫʱʽ ʧʽʜʚʠɦ ʠʣʘʩʴ ʫ ʩʝʨʝʜʥʴʦʤʫ ʫ 3-4 ʨʘʟʠ. 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘʨʦʩʪʘʥʥ̫  ʥʘ ʜʨʫʛʠʡ ʨʽʢ ʚʠʨʦʱʫʚʘʥʥʷ ʙʫʣʘ ʤʝʥʰʝ, 

ʥʽʞ ʚ ʧʝʨʰʠʡ ʨʽʢ, ʽ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʚʠʜʽʚ ʩʪʘʥʦʚʠʣʘ 95-120%. ʈʦʩʣʠʥʠ 

ʄ. oligostachyus ʧʦʢʘʟʘʣʠ ʥʘʡʙʽʣʴʰʠʡ ʪʝʤʧ ʨʦʩʪʫ (ʫ 3 ʨʘʟʠ) ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʧʝʨʝʜʥʽʤ ʨʦʢʦʤ. ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʜʽʘʤʝʪʨʫ ʧʘʛʦʥʽʚ 

ʥʘʡʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʫ ʄ. ʭ giganteus, ʘ ʥʘʡʤʝʥʰʽ - ʫ ʄ. 

oligostachyus. ʎʝʡ ʧʦʢʘʟʥʠʢ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟ ʚʽʢʦʤ, ʚʽʜ 1,4% (ʄ. ʭ 

giganteus) ʜʦ 10,7% (ʄ. sinensis "Gracillimus"). ɺʨʦʞʘʡʥʽʩʪʴ ʙʽʦʤʘʩʠ 

ʤʽʩʢʘʥʪʫʩʫ ʟ ʦʜʠʥʠʮʽ ʧʣʦʱʽ ʚ ʧʝʨʰʽ ʨʦʢʠ ʚʠʨʦɦ ʫʚʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʱʽʣʴʥʦʩʪʽ ʧʦʩʘʜʢʠ ʨʦʩʣʠʥ. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʱʽʣʴʥʦʩʪʽ ʚʨʦʞʘʡʥʽʩʪʴ 

ʪʘʢʦʞ ʟʙʽʣʴʰʫʻʪʴʩʷ. ʆʜʥʘʢ ʧʦʩʘʜʢʘ ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʨʦʩʣʠʥ ʤʦʞʝ 

ʟʙʽʣʴʰʠʪʠ ʚʘʨʪʽʩʪʴ ʟʘʢʣʘʜʢʠ ʧʣʘʥʪʘʮʽʾ ʚʽʜ 50 ʜʦ 150%. ʊʠʤ ʙʽʣʴʰʝ, 

ʱʦ ʚ ʥʘʩʪʫʧʥʽ ʨʦʢʠ ʨʽʟʥʠʮʷ ʤʽʞ ʚʨʦʞʘʡʥʽʩʪʶ ʥʘ ʜʽʣʷʥʢʘʭ, ʱʦ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʱʽʣʴʥʽʩʪʶ ʧʦʩʘʜʢʠ, ʥʽʚʝʣʶʻʪʴʩʷ. ɿʘʟʚʠʯʘʡ ʱʽʣʴʥʽʩʪʴ 

ʧʦʩʘʜʢʠ ʤʽʩʢʘʥʪʫʩʫ ʩʪʘʥʦʚʠʪʴ 10000-25000 h ʪ./ʛʘ. ɺ ʫʤʦʚʘʭ ʉʪʝʧʫ 

ʦʧʪʠʤʘʣʴʥʦʶ ʚʚʘʞʘʻʪʴʩʷ ʩʝʨʝʜʥʷ ʱʽʣʴʥʽʩʪʴ ʧʦʩʘʜʢʠ: 14800 ʰʪ./ʛʘ ʜʣʷ 

M. sacchariflorus ʽ M. Ĭ giganteus ʽ 20000 ʰʪ./ʛʘ ʜʣʷ ʽʥʰʠʭ ʚʠʜʽʚ. 

ɿʙʠʨʘʥʥʷ ʥʘʜʟʝʤʥʦʾ ʙʽʦʤʘʩʠ ʧʨʦʚʦʜʠʣʦʩʷ ʚ ʢʽʥʮʽ ʚʝʛʝʪʘʪʠʚʥʦʛʦ 

ʩʝʟʦʥʫ ʚ ʞʦʚʪʥʽ. ɺʠʷʚʣʝʥʦ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʩʫʰʽʥʥʷ ʨʦʩʣʠʥʠ ʚʪʨʘʯʘʶʪʴ 

ʜʦ 44 % ʚʦʜʠ. ʇʨʦʪʝ ʮʝʡ ʧʦʢʘʟʥʠʢ ʪʨʦʭʠ ʚʘʨʽʶʻ ʤʽʞ ʚʠʜʘʤʠ ʚʽʜ 37,3% 

(M. sacchariflorus) ʜʦ 43,9% (M. oligostachyus). 

ɺʨʦʞʘʡʥʽʩʪʴ ʩʫʭʦʾ ʙʽʦʤʘʩʠ ʚ ʧʝʨʰʠʡ ʨʽʢ ʚʠʨʦʱʫʚʘʥʥʷ ʙʫʣʘ 

ʥʝʚʝʣʠʢʦʶ. ʉʝʨʝʜ ʚʠʩʦʢʦʨʦʩʣʠʭ ʚʠʜʽʚ ʮʝʡ ʧʦʢʘʟʥʠʢ ʚʘʨʽʶʚʘʚ ʚʽʜ 0,8 

ʜʦ 2,3 ʪ/ʛʘ. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʥʠʟʴʢʦʨʦʩʣʦʛʦ M. oligostachyus ʙʫʣʘ 

ʥʘʡʥʠʞʯʦʶ ï ʚʩʴʦʛʦ 0,33 ʪ/ʛʘ. ʇʨʦʪʷʛʦʤ ʜʨʫʛʦʛʦ ʨʦʢʫ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ 

ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʜʣʷ ʚʩʽʭ ʚʠʜʽʚ. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʟʙʽʣʴʰʠʣʘʩʷ ʚʽʜ 2,5 (M. sinensis ) ʜʦ 3,6 ʨʘʟʘ (M. oligostachyus). ʑʦʜʦ 

ʘʙʩʦʣʪʁʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʥʘʡʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʙʫʣʠ ʟʘʬʽʢʩʦʚʘʥʽ ʜʣʷ M.Ĭ 

giganteus ï 6,76 ʪ/ʛʘ. ʆʜʥʘʢ ʮʽ ʜʘʥʽ ʜʝʱʦ ʥʠʞʯʝ, ʥʽʞ ʘʥʘʣʦʛʽʯʥʽ 
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ʧʦʢʘʟʥʠʢʠ ʚʨʦʞʘʡʥʦʩʪʽ ʨʽʟʥʠʭ ʚʠʜʽʚ ʤʽʩʢʘʥʪʫʩʫ, ʦʪʨʠʤʘʥʽ ʜʣʷ 

ʻʚʨʦʧʝʡʩʢɹʠʭ ʽ ʩʭʽʜʥʦ-ʘʟʽʘʪʩʴʢʠʭ ʨʝʛʽʦʥʽʚ. ɺ ʋʢʨʘʾʥʽ ʪʘʢʝ ʧʦʨʽʚʥʷʥʥʷ 

ʤʦʞʥʘ ʧʨʦʚʝʩʪʠ ʪʽʣʴʢʠ ʜʣʷ M.Ĭ giganteus, ʦʩʢʽʣʴʢʠ ʽʥʰʽ ʚʠʜʠ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʚʯʝʥʽ. ʇʦʨʽʚʥʷʣʴʥʘ ʦʮʽʥʢʘ ʧʦʢʘʟʘʣʘ, ʱʦ ʚ ʩʪʝʧʦʚʽʡ 

ʟʦʥʽ ʋʢʨʘʾʥʠ ʚʨʦʞʘʡʥʽʩʪʴ M.Ĭ giganteus ʚ ʧʝʨʰʽ ʨʦʢʠ ʚʠʨʦʱʫʚʘʥʥʷ 

ʥʠʞʯʝ ʥʘ 20-50%, ʥʽʞ ʫ ʇʦʣʽʩʩʽ ʽ ʃʽʩʦʩʪʝʧʫ. ʆʪʞʝ, ʻ ʷʚʥʠʡ 

ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʧʦʩʫʰʣʠʚʠʭ ʫʤʦʚ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʙʽʦʤʘʩʠ ʮʽʻʾ 

ʢʫʣʴʪʫʨʠ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʝʨʦʜʦʚʘʥʽ ˇʨʫʥʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ 

ʚʠʨʦʱʫʚʘʥʥʷ ʮʽʻʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʨʦʩʣʠʥʠ. 

 

6.2. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʚ ʨʘʡʦʥʽ 

ʨʦʟʪʘh ʫʚʘʥʥʷ ʇʦʢʨʦʚʩʴʢʦʛʦ ʩʪʘʮʽʦʥʘʨʫ ʨʝʢʫʣʴʪʠʚʘʮʽʾ 

ʧʦʨʫʰʝʥʠʭ ʟʝʤʝʣʴ ɼɼɸɽʋ 

 

ʇʨʦʪʷʛʦʤ ʜʚʦʭ ʨʦʢʽʚ (2016-2017) ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʥʘ ʇʦʢʨʦʚʩʴʢʦʤʫ ʩʪʘʮʽʦʥʘʨʽ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʟʝʤʝʣʴ ɼʥʽʧʨʦʚʩʴʢʦʛʦ 

ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ɹʫʣʦ ʟʘʢʣʘʜʝʥʦ ʜʚʘ ʚʘʨʽʘʥʪʠ 

ʝʢʩʧʝʨʠʤʝʥʪʫ: ʧʦʣʴʦʚʠʡ ʪʘ ʤʦʜʝʣʥɹʠʡ. ʂʦʥʮʝʥʪʨʘʮʽʷ ʛʫʤʫʩʫ ʚ 

ʩʫʙʩʪʨʘʪʽ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ 1,5%. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʛʫʤʽʥʦʚʠʭ ʪʘ 

ʬʫʣʴʚʦʢʠʩʣʦʪ ʟʥʘʭʦʜʠʣʦʩʴ ʚ ʤʝʞʘʭ 0,2-0,5, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʣʘʙʢʠʡ 

ʨʽʚʝʥʴ ʛʫʤʫʩʦʥʘʢʦʧʠʯʝʥʥʷ ʪʘ ʘʢʪʠʚʥʫ ʜʝʩʪʨʫʢʮʽʶ ʤʽʥʝʨʘʣʴʥʦʾ 

ʯʘʩʪʠʥʠ ˇʨʫʥʪʫ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʫ ʚʥʝʩʝʥʥʷ ʨʽʟʥʠʭ ʨʝʯʦʚʠʥ ʙʫʣʦ 

ʚʠʢʦʨʠʩʪʘʥʦ ʧôʷʪʴ ʚʘʨʽʘʥʪʽʚ ʧʽʜʞʠʚʣʝʥʥʷ: ʤʽʥʝʨʘʣʴʥʝ ʜʦʙʨʠʚʦ 

N60:P60:K60 ʢʛ/ʛʘ; ʟʦʣʘ ʣʫh ʧʠʥʥʷ ʩʦʥʷʰʥʠʢʫ ʪʘ ʦʩʘʜ ʩʪʽʯʥʠʭ ʚʦʜ 

(ʆʉɺ) ʚ ʢʽʣʴʢʦʩʪʽ 10 ʪ/ʛʘ; ʩʫʤʽʰ ʟʦʣʠ ʟ ʦʩʘʜʦʤ ʩʪʽʯʥʠʭ ʚʦʜ ʚ ʢʽʣʴʢʦʩʪʽ 

10 ʪ/ʛʘ; ʧʦʜʚʽʡʥʘ ʜʦʟʘ ʦʩʘʜʫ ʩʪʽʯʥʠʭ ʚʦʜ (20 ʪ/ʛʘ). ʋʩʽ ʜʦʙʨʠʚʘ 

ʚʥʦʩʠʣʠʩʷ ʦʜʥʦʨʘʟʦʚʦ ʥʘʚʝʩʥʽ ʚ ʩʫʭʦʤʫ ʚʠʛʣʷʜʽ ʽʟ ʟʘʢʣʘʜʝʥʥʷʤ ʫ 

ˇʨʫʥʪ. 

ʋ ʤʦʜʝʣʴʥʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʽ ʨʦʩʣʠʥʠ ʚʠʨʦʱʫʚʘʣʠʩʷ ʫ 

ʣʽʟʠʤʝʪʨʘʭ ʟ ʛʝʦʭʽʤʽʯʥʦʘʢʪʠʚʥʦʶ ʪʝʤʥʦ-ʩʽʨʦʶ ʩʣʘʥʮʝʚʦʶ ʛʣʠʥʦʶ 

(ʊʉɻ). ɻʣʠʥʘ ʙʫʣʘ ʚʟʷʪʘ ʟ ʜʽʣʷʥʢʠ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʩʪʘʜʽʾ 

ʧʨʠʨʦʜʥʦʛʦ ʟʘʨʦʩʪʘʥʥʷ ʧʨʦʪʷʛʦʤ ʯʦʪʠʨʴʦʭ ʜʝʩʪ̫ʠʨʽʯ. ʅʝʦʙʭʽʜʥʘ 
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ʢʽʣʴʢʽʩʪʴ ʩʫʙʩʪʨʘʪʫ ʙʫʣʘ ʚʽʜʽʙʨʘʥʘ ʫ ʪʨʴʦʭ ʰʘʨʘʭ: 0-20 ʩʤ, 20-40 ʩʤ ʽ 

40-60 ʩʤ, ʪʘ ʟʘʩʠʧʘʥʘ ʫ ʣʽʟʠʤʝʪʨʠʯʥʽ ʧʦʩʫʜʠʥʠ ʰʘʨʦʤ 60 ʩʤ. 

ʇʽʜʩʪʠʣʥɹʠʤ ʩʫʙʩʪʨʘʪʦʤ ʙʫʚ ʧʽʩʦʢ. ʊʝʤʥʦ-ʩʽʨʘ ʩʣʘʥʮʝʚʘ ʛʣʠʥʘ 

ʤʽʩʪʠʪʴ ʜʦ 1% ʧʽʨʠʪʫ. ɺ ʨʝʟʫʣʪɹʘʪʽ ʡʦʛʦ ʦʢʠʩʣʝʥʥʷ ʫ ʧʨʠʩʫʪʥʦʩʪʽ 

ʚʦʜʠ ʫʪʚʦʨʶʶʪʴʩʷ ʟʘʢʠʩʥʘ ʬʦʨʤʘ ʟʘʣʽʟʘ ʪʘ ʩʽʨʯʘʥʘ ʢʠʩʣʦʪʘ, ʷʢʽ 

ʧʽʜʢʠʩʣʶʶʪʴ ˇʨʫʥʪʦʚʠʡ ʨʦʟʯʠʥ ʪʘ ʰʢʽʜʣʠʚʦ ʚʧʣʠʚʘʁ ʪʴ ʥʘ ʨʽʩʪ ʽ 

ʨʦʟʚʠʪʦʢ ʨʦʩʣʠʥ. ʅʝ ʤʝʥʰ ʰʢʽʜʣʠʚʦʶ ʻ ʦʢʠʩ ʩʽʨʢʠ, ʱʦ ʫʪʨʠʤʫʻʪʩɹʷ 

ʧʽʜ ʯʘʩ ʦʢʠʩʣʝʥʥʷ ʧʽʨʠʪʫ ʙʝʟ ʜʦʩʪʫʧʫ ʚʦʜʠ. ʎʽ ʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʚʠʜʽʣʝʥʥʷʤ ʪʝʧʣʘ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʦʙʫʤʦʚʣʶʻ 

ʩʫʭʽʩʪʴ ʧʦʨʦʜʠ ʪʘ ʾʾ ʙʽʜʥʽʩʪʴ ʥʘ ʦʨʛʘʥʽʯʥʫ ʨʝʯʦʚʠʥʫ (ʚʤʽʩʪ ʛʫʤʫʩʫ 0,8-

0,9%). ɿʥʘʯʝʥʥʷ ʨʅ ʫ ʨʽʟʥʠʭ ʧʣʘʩʪʘʭ ʚʘʨʽʶʶʪʴ ʚʽʜ 6,4 (ʰʘʨ 40ï60 ʩʤ) 

ʜʦ 7,4 (ʰʘʨ 0-20 ʩʤ). ʅʠʞʥʽ ʰʘʨʠ ʻ ʙʽʣʴʰ ʟʘʩʦʣʝʥʠʤʠ. ʇʦʢʘʟʥʠʢʠ 

ʝʣʝʢʪʨʦʧʨʦʚʽʜʥʦʩʪʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 182 ʤʉʤ/ʩʤ (ʰʘʨ 0-

20 ʩʤ) ʜʦ 1523 ʤʉʤ/ʩʤ (ʰʘʨ 40-60 ʩʤ). ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʊʉɻ ʚ 

ʟʦʥʽ ʘʝʨʘʮʽʾ ʜʦʩʽ ʧʝʨʝʙʫʚʘʻ ʧʽʜ ʚʧʣʠʚʦʤ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ 

ʧʨʦʮʝʩʽʚ. 

ʇʦʢʨʦʚʩʴʢʠʡ ʩʪʘʮʽʦʥʘʨ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʟʝʤʝʣʴ ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ 

ʧʽʚʜʥʽ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʫ ʩʪʝʧʦʚʽʡ ʧʦʩʫʰʣʠʚʽʡ ʢʣʽʤʘʪʠʯʥʽʡ 

ʟʦʥʽ ʟ ʩʝʨʝʜʥʽʤ ʛʽʜʨʦʪʝʨʤʽʯʥʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ 0,9. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʩʪʫʧʦʚʝ ʟʙʽʣʴʰʝʥʥʷ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʦʚʽʪʨʷ ʟ ʦʜʥʦʯʘʩʥʠʤ ʟʤʝʥʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʫ ʚʝʛʝʪʘʮʽʡʥʠʡ 

ʧʝʨ̔ʦʜ. ʊʘʢ, ʫ ʨʦʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʛʽʜʨʦʪʝʨʤʽʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ 

ʟʥʘʭʦʜʠʚʩʷ ʫ ʤʝʞʘʭ 0,76-0,74, ʘ ʫ ʧʝʨʽʦʜʠ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʫ ʪʘ 

ʥʘʢʦʧʠʯʝʥʥʷ ʙʽʦʤʘʩʠ ʙʫʚ ʱʝ ʤʝʥʰʠʤ ï 0,59 ʫ 2016 ʨ. ʪʘ 0,46 ʫ 2017 

(ʨʠʩ. 47). 
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ʈʠʩ.47. ʉʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʪʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʫ 

ʨʘʡʦʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

 

ʆʪʞʝ, ʥʘʡʙʽʣʴʰ ʥʝʩʧʨʠʷʪʣʠʚʠʤ ʟ ʜʚʦʭ ʨʦʢʽʚ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʜ̔ʞʝʥʴ ʧʦʪʝʥʮʽʘʣʫ ʝʥʝʨʛʦʢʫʣʴʪʫʨ ʥʘ ʇʦʢʨʦʚʩʴʢʦʤʫ ʩʪʘʮʽʦʥʘʨʽ 

ʨʝʢʫʣʪɹʠʚʘʮʽʾ ʙʫʚ 2017 ʨʽʢ. 

 

6.3.ʆʮʽʥʢʘ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʤʽʩʢʘʥʪʫʩʫ ʧʨʠ 

ʚʠʨʦʱʫʚʘʥʥʽ ʥʘ ʛʽʨʩʴʢʠʭ ʧʦʨʦʜʘʭ 

 

ʄʽʩʢʘʥʪʫʩ ʤʦʞʥʘ ʚʠʨʦʱʫʚʘʪʠ ʥʘ ʨʽʟʥʠʭ ʪʠʧʘʭ ˇʨʫʥʪʽʚ. 

ɺʚʘʞʘ̒ ʪʴʩʷ, ʱʦ ʥʘʡʢʨʘʱʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʩʣʠʥʘ ʤʘʻ ʥʘ ʜʦʙʨʝ 

ʜʨʝʥʦʚʘʥʠʭ ˇʨʫʥʪʘʭ ʟ ʢʠʩʣʦʪʥʽʩʪʶ ʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 5,5 ʜʦ 7,5 ʪʘ ʟ 

ʩʝʨʝʜʥʽʤ ʽ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʨʦʜʶʯʦʩʪʽ. ɺʨʘʭʦʚʫʶʯʠ ʚʽʜʥʦʩʥʫ 

ʥʝʚʠʤʦʛʣʠʚʽʩʪʴ ʤʽʩʢʘʥʪʫʩʫ ʜʦ ʫʤʦʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʘʢʪʫʘʣʴʥʠʤ ʻ ʚʠʚʯʝʥʥʷ ʧʦʪʝʥʮʽʘʣʫ ʮʽʻʾ ʢʫʣʴʪʫʨʠ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʥʘ 

ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʠʭ ʪʘ ʨʝʢʫʣʴʪʠʚʦʚʘʥʠʭ ʟʝʤʣʷʭ. 

ʇʨʦʪʷʛʦʤ ʜʚʦʭ ʨʦʢʽʚ (2016-2017) ʥʘ ʇʦʢʨʦʚʩʴʢʦʤʫ ʩʪʘʮʽʦʥʘʨʽ 

ʥʠʟʴʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʟʝʤʝʣʴ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 

ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʢʦʤʧʣʝʢʩʥʝ 

ʜʦʩʣʜ̔ʞʝʥʥʷ ʟ ʚʠʷʚʣʝʥʥʷ ʜʽʾ ʨʽʟʥʠʭ ʪʠʧʽʚ ʧʦʣʽʤʽʥʝʨʘʣʴʥʠʭ ʛʽʨʩʴʢʠʭ 
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ʧʦʨʽʜ ʪʘ ʾʭ ʩʫʤʽʰʝʡ ʥʘ ʙʽʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʙʽʦʤʘʩʠ ʤʽʩʢʘʥʪʫʩʫ. 

ʇʝʨʰʠʡ ï ʫ ʣʽʟʠʤʝʪʨʘʭ ʟ 8-ʶ ʨʽʟʥʠʤʠ ʤʦʜʝʣʷʤʠ ʪʝʭʥʦʟʝʤʽʚ 

(ʨʠʩ.48 ʪʘ 49). 

 

ʈʠʩ.48. ʄʦʜʝʣʴʥʽ ʜʦʩʣʽʜʠ ʟ ʤʽʩʢʘʥʪʫʩʦʤ ʥʘ ʩʪʘʮʽʦʥʘʨʽ 

ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʟʝʤʝʣʴ 

 

ʋʤʦʚʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʠʪʝʟʝʤʽʚ ʻ ʪʘʢʦʶ: I ï ʣʝʩʦʧʦʜʽʙʥʠʡ 

ʩʫʛʣʠʥʦʢ (ʃʉ), ʚʟʷʪʠʡ ʟ ʙʦʨʪʘ ʢʘʨôʻʨʫ (0-150 ʩʤ), II ï ʪʝʭʥʽʯʥʘ ʩʫʤʽʰ 

ʧʦʨʽʜ (ʊʉ), ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʣʝʩʦʧʦʜʽʙʥʦʛʦ ʩʫʛʣʠʥʢʫ ʪʘ ʯʝʨʚʦʥʦ-

ʙʫʨʦʾ ʛʣʠʥʠ, ʚʟʷʪʠʭ ʟ ʙʦʨʪʘ ʢʘʨôʻʨʫ (0-150 ʩʤ), III ï ʯʝʨʚʦʥʦ-ʙʫʨʘ 

ʛʣʠʥʘ (ʏɹɻ), ʚʟʷʪʘ ʟ ʙʦʨʪʘ ʢʘʨôʻʨʫ (0-150 ʩʤ), IV ï ʩʽʨʦ-ʟʝʣʝʥʘ ʛʣʠʥʘ 

(ʉɿɻ), ʚʟʷʪʘ ʟ ʙʦʨʪʘ ʢʘʨôʻʨʫ (0-150 ʩʤ), V ï ʥʘʩʠʧʥʠʡ ʨʦʜʶʯʠʡ ʰʘʨ 

ʯʦʨʥʦʟʝʤʫ (ʅʈʐʏ) 0-50 ʩʤ + ʩʽʨʦ-ʟʝʣʝʥʘ ʛʣʠʥʘ (50-150 ʩʤ), VI ï 

ʥʘʩʠʧʥʠʡ ʨʦʜʶʯʠʡ ʰʘʨ ʯʦʨʥʦʟʝʤʫ (0-50 ʩʤ) + ʯʝʨʚʦʥʦ-ʙʫʨʘ ʛʣʠʥʘ 

(50-150 ʩʤ), VII ï ʥʘʩʠʧʥʠʡ ʨʦʜʶʯʠʡ ʰʘʨ ʯʦʨʥʦʟʝʤʫ (0-50 ʩʤ) + 

ʣʝʩʦʧʦʜʽʙʥʠʡ ʩʫʛʣʠʥʦʢ (50-100 ʩʤ), VIII ï ʥʘʩʠʧʥʠʡ ʨʦʜʶʯʠʡ ʰʘʨ 

ʯʦʨʥʦʟʝʤʫ (0-150 ʩʤ). 

 




























































