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ʖɺɯʃɽɰ 
ʋɼʂ 630.001.1 

ɺ. ʇ. ʊʂɸʏ, ɺ. ʃ. ʄɭʐʂʆɺɸ
*
 

ʈʆʃʔ ʋʂʈʅɼɯʃɻɸ ʋ ʈʆɿɺʀʊʂʋ ʋʂʈɸɰʅʉʔʂʆɰ ʃɯʉʆɺʆɰ ʅɸʋʂʀ 
ʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʮʽʾ ʽʤ. ɻ. ʄ. ɺʠʩʦʮʴʢʦʛʦ 

 

ɺʠʩʚʽʪʣʝʥʦ ʩʪʠʩʣʫ ʽʩʪʦʨʽʶ ʋʢʨʅɼɯʃɻɸ. ʅʘʚʝʜʝʥʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʟʜʽʡʩʥʶʶʪʴʩʷ 

ɯʥʩʪʠʪʫʪʦʤ ʽ ʜʦʩʣʽʜʥʦʶ ʤʝʨʝʞʝʶ. ʈʦʟʛʣʷʥʫʪʽ ʟʜʦʙʫʪʢʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʦʢʨʝʤʠʤʠ ʥʘʧʨʷʤʘʤʠ. 

ʅʘʛʦʣʦʰʫʻʪʴʩʷ ʥʘ ʚʘʞʣʠʚʦʩʪʽ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʽ ʚʨʘʭʫʚʘʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ʧʽʜ ʯʘʩ 

ʚʠʨʽʰʝʥʥ ̫ʟʘʚʜʘʥʴ ʣʽʩʦʚʦʾ ʥʘʫʢʠ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʋʢʨʅɼɯʃɻɸ ʡ ʫ ʧʦʜʘʣʴʰʦʤʫ ʤʘʶʪʴ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʰʣʷʭʽʚ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʾ ʨʦʣʽ ʣʽʩʽʚ ʋʢʨʘʾʥʠ ʚ ʫʤʦʚʘʭ ʛʣʦʙʘʣʴʥʠʭ ʟʤʽʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʙʽʦʣʦʛʽʯʥʦʾ 

ʩʪʽʡʢʦʩʪʽ ʣʽʩʽʚ, ʥʘ ʧʦʤôʷʢʰʝʥʥʷ ʟʘʚʜʷʢʠ ʣʽʩʘʤ ʥʘʩʣʽʜʢʽʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʥʘ ʦʭʦʨʦʥʫ ʪʘ ʟʘʭʠʩʪ ʣʽʩʽʚ ʚʽʜ ʧʦʞʝʞ, 

ʰʢʽʜʥʠʢʽʚ ʽ ʭʚʦʨʦʙ, ʚʠʨʽʰʝʥʥʷ ʚʘʞʣʠʚʠʭ ʜʝʨʞʘʚʥʠʭ ʧʨʦʙʣʝʤ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʥʘʛʘʣʴʥʦʶ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʧʽʜʚʠʱʝʥʥʷ ʣʽʩʦʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʘ ʪʘʢʦʞ ʣʽʩʠʩʪʦʩʪʽ ʋʢʨʘʾʥʠ ʜʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʚʥʷ. 

ʈʦʟʨʦʙʢʠ ʋʢʨʅɼɯʃɻɸ ʙʫʣʠ ʽ ʻ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʨʦʟʚʠʪʢʫ ʣʽʩʦʚʦʾ ʥʘʫʢʠ ʚ ʋʢʨʘʾʥʽ, ʘ ʪʘʢʦʞ ʜʣʷ ʧʝʨʝʚʝʜʝʥʥʷ 

ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʥʘ ʟʘʩʘʜʠ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʽʩʪʦʨʽʷ ʣʽʩʦʚʦʾ ʥʘʫʢʠ, ʣʽʩʦʚʘ ʪʠʧʦʣʦʛʽʷ, ʣʽʩʦʟʥʘʚʩʪʚʦ, ʣʽʩʽʚʥʠʮʪʚʦ, ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ ʽ 

ʣʽʩʦʨʦʟʚʝʜʝʥʥʷ, ʟʘʭʠʩʪ ʣʽʩʫ, ʣʽʩʦʚʘ ʝʢʦʣʦʛʽʷ, ʣʽʩʦʚʝ ˇʨʫʥʪʦʟʥʘʚʩʪʚʦ, ʣʽʩʦʚʘ ʩʝʣʝʢʮʽʷ, ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, 

ʣʽʩʦʚʘ ʝʢʦʥʦʤʽʢʘ ʪʘ ʧʦʣʽʪʠʢʘ, ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʽʥʚʝʥʪʘʨʠʟʘʮʽʷ ʣʽʩʽʚ. 

 

ɺʩʪʫʧ. ʋ 2015 ʨʦʮʽ ʚʠʧʦʚʥʶʻʪʴʩʷ 85 ʨʦʢʽʚ ʚʽʜ ʜʥʷ ʟʘʩʥʫʚʘʥʥʷ ʋʢʨʘʾʥʩʴʢʦʛʦ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʮʽʾ ʽʤ. ɻ. ʄ. ɺʠʩʦʮʴʢʦʛʦ 

(ʋʢʨʅɼɯʃɻɸ). ʎʝʡ ʨʽʢ ʦʟʥʘʤʝʥʦʚʘʥʠʡ ʪʘʢʦʞ 150-ʨʽʯʯʷʤ ʚʽʜ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ 

ɻ. ʄ. ɺʠʩʦʮʴʢʦʛʦ ï ʟʘʩʥʦʚʥʠʢʘ ʋʢʨʅɼɯʃɻɸ, ʷʢʠʡ ʥʦʩʠʪʴ ʡʦʛʦ ʽʤôʷ, 90-ʨʽʯʯʷʤ 

ʇ. ʉ. ʇʘʩʪʝʨʥʘʢʘ, ʷʢʠʡ ʦʯʦʣʶʚʘʚ ɯʥʩʪʠʪʫʪ ʫʧʨʦʜʦʚʞ ʧʦʥʘʜ 20 ʨʦʢʽʚ, ʘ ʪʘʢʦʞ 80-ʨʽʯʯʷʤ 

ɯ. ʄ. ʇʘʪʣʘʷ, ʷʢʠʡ ʙʫʚ ʜʠʨʝʢʪʦʨʦʤ ɯʥʩʪʠʪʫʪ ʫ ʚʘʞʢʽ 90-ʪʽ ʨʦʢʠ. ʎʽ ʦʩʦʙʠʩʪʦʩʪʽ ʪʘ ʙʘʛʘʪʦ 

ʽʥʰʠʭ, ʷʢʽ ʧʨʘʮʶʚʘʣʠ ʚ ʋʢʨʅɼɯʃɻɸ, ʮʝʛʣʠʥʘ ʟʘ ʮʝʛʣʠʥʦʶ ʙʫʜʫʚʘʣʠ ʬʫʥʜʘʤʝʥʪ ʩʫʯʘʩʥʦʾ 

ʣʽʩʦʚʦʾ ʥʘʫʢʠ. ɰʾ ʚʠʥʷʪʢʦʚʽʩʪʴ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʦʙôʻʢʪ ʚʠʚʯʝʥʥʷ ï ʣʽʩʦʚʘ ʝʢʦʩʠʩʪʝʤʘ ï 

ʜʠʥʘʤʽʯʥʦ ʟʤʽʥʶʻʪʴʩʷ ʫ ʧʨʦʩʪʦʨʽ ʪʘ ʯʘʩʽ, ʥʘʙʫʚʘʶʯʠ ʥʦʚʠʭ ʷʢʽʩʥʠʭ ʽ ʢʽʣʴʢʽʩʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʉʘʤʝ ʧʨʦʙʣʝʤʘʤ ʩʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʨʽʟʥʦʛʦ 

ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʾʭʥʴʦʛʦ ʨʦʩʪʫ ʡ ʨʦʟʚʠʪʢʫ ʥʘ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ 

ʩʪʘʜʽʷʭ, ʫʧʨʘʚʣʽʥʥʷ ʮʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʧʠʪʘʥʥʷʤ ʟʘʭʠʩʪʫ ʣʽʩʫ, ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ 

ʩʪʽʡʢʦʩʪʽ ʥʘʩʘʜʞʝʥʴ, ʧʦʣʽʧʰʝʥʥʷ ʾʭʥʽʭ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʬʫʥʢʮʽʡ ʪʘ ʥʝʚʠʩʥʘʞʣʠʚʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʧʨʠʩʚʷʯʝʥʘ 85-ʨʽʯʥʘ ʥʘʫʢʦʚʘ ʜʽʷʣʴʥʽʩʪʴ ʋʢʨʅɼɯʃɻɸ. ɯʩʪʦʨʽʶ, 

ʥʘʧʨʷʤʠ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʟʜʦʙʫʪʢʠ ɯʥʩʪʠʪʫʪʫ ʡ ʦʢʨʝʤʠʭ ʥʘʫʢʦʚʮʽʚ ʙʫʣʦ ʥʝʦʜʥʦʨʘʟʦʚʦ 

ʚʠʩʚʽʪʣʝʥʦ ʫ ʧʫʙʣʽʢʘʮʽʷʭ [7, 9, 13ï15, 18, 19, 22, 26, 32]. ɺʦʜʥʦʯʘʩ ʱʦʨʦʢʫ ʦʜʝʨʞʫʶʪʴʩʷ ʥʦʚʽ 

ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʥʦʚʽ ʥʦʨʤʘʪʠʚʥʽ ʜʦʢʫʤʝʥʪʠ ʣʽʩʦʚʦʾ ʛʘʣʫʟʽ. 

ʄʝʪʦʶ ʮʽʻʾ ʨʦʙʦʪʠ ʻ ʘʥʘʣʽʪʠʯʥʠʡ ʦʛʣʷʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʪʘʥʦʚʣʝʥʥ ̫ ʡ ʨʦʟʚʠʪʢʫ 

ʋʢʨʅɼɯʃɻɸ, ʜʦʩʷʛʥʝʥʴ ʽ ʧʝʨʩʧʝʢʪʠʚ ʜʦʩʣʽʜʞʝʥʴ. 

ʄʘʪʝʨʽʘʣʠ. ʆʩʥʦʚʦʶ ʮʽʻʾ ʨʦʙʦʪʠ ʻ ʜʘʥʽ ʟ ʘʨʭʽʚʽʚ ʋʢʨʅɼɯʃɻɸ, ʥʘʫʢʦʚʽ ʟʚʽʪʠ ʪʘ 

ʧʫʙʣʽʢʘʮʽʾ. 

ʉʪʠʩʣʘ ʽʩʪʦʨʽʷ ʋʢʨʅɼɯʃɻɸ. ʌʦʨʤʫʚʘʥʥʷ ʛʨʦʤʘʜʩʴʢʦʾ ʜʫʤʢʠ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ 

ɯʥʩʪʠʪʫʪʫ ʧʨʠʧʘʜʘʻ ʥʘ 30-ʪʽ ʨʦʢʠ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ, ʢʦʣʠ ʚʠʥʠʢʣʘ ʧʦʪʨʝʙʘ ʦʙˇʨʫʥʪʦʚʫʚʘʪʠ 

ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʽ ʟʘʭʦʜʠ ʥʘ ʦʩʥʦʚʽ ʢʦʤʧʣʝʢʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʝʦʙʭʽʜʥʦʩʪʽ ʥʝ 

ʪʽʣʴʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʘʣʝ ʡ ʚʽʜʪʚʦʨʝʥʥʷ ʪʘ ʦʭʦʨʦʥʠ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ. ɼʣʷ ʪʘʢʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʧʦʪʨʽʙʥʘ ʙʫʣʘ ʫʯʘʩʪʴ ʥʝ ʪʽʣʴʢʠ ʣʽʩʽʚʥʠʢʽʚ, ʘʣʝ ʡ ʽʥʰʠʭ ʬʘʭʽʚʮʽʚ ï ˇʨʫʥʪʦʟʥʘʚʮʽʚ, ʬʽʟʽʦʣʦʛʽʚ 

ʨʦʩʣʠʥ, ʝʥʪʦʤʦʣʦʛʽʚ, ʩʝʣʝʢʮʽʦʥʝʨʽʚ, ʝʢʦʥʦʤʽʩʪʽʚ ʪʦʱʦ [26]. 

ɯʥʩʪʠʪʫʪ ʥʝ ʚʠʧʘʜʢʦʚʦ ʙʫʣʦ ʩʪʚʦʨʝʥʦ ʥʘ ʍʘʨʢʽʚʱʠʥʽ, ʱʦ ʻ ʽʩʪʦʨʠʯʥʦ ʤʘʣʦʣʽʩʥʠʤ 

ʨʝʛʽʦʥʦʤ. ʉʘʤʝ ʪʫʪ ʟʘʧʦʯʘʪʢʦʚʘʥʽ ʨʦʙʦʪʠ ʽʟ ʟʘʣʽʩʝʥʥʷ ʧʽʱʘʥʠʭ ʟʝʤʝʣʴ, ʥʘʡʧʝʨʰʝ ʚ ʋʢʨʘʾʥʽ ʫ 

1886 ʨ. ʚʽʜʙʫʚʩʷ 6-ʡ ɺʩʝʨʦʩʽʡʩʴʢʠʡ ʟôʾʟʜ ʣʽʩʦʛʦʩʧʦʜʘʨʽʚ ʪʘ ʣʽʩʦʚʣʘʩʥʠʢʽʚ. ʍʘʨʢʽʚʱʠʥʘ ʥʘʜʘʣʘ 

ʩʚʽʪʦʚʽ ʪʘʢʽ ʚʽʜʦʤʽ ʽʤʝʥʘ, ʷʢ ɺ. ʄ. ʉʫʢʘʯʦʚ, ʇ. ʉ. ʇʦʛʨʝʙʥʷʢ, ɸ. ɹ. ɾʫʢʦʚ, ɺ. ʇ. ʊʠʤʦʬʻʻʚ, 

                                                 
*
 É ɺ. ʇ. ʊʢʘʯ, ɺ. ʃ. ʄʻʰʢʦʚʘ, 2015 
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ɻ. ʄ. ɺʠʩʦʮʴʢʠʡ, ʆ. ɻ. ʄʘʨʯʝʥʢʦ. ʊʫʪ ʧʨʘʮʶʚʘʣʠ ʚʽʜʦʤʽ ʣʽʩʥʠʯʽ ʗ. ɺ. ɻʫʨʩʴʢʠʡ, 

ɺ. ɻ. ʂʦʣʦʢʦʣʴʮʦʚ, ʜʠʨʝʢʪʦʨ ʨʽʣʴʥʠʯʦʛʦ ʫʯʠʣʠʱʘ ʆ. ɸ. ʂʦʣʝʩʦʚ ʪʘ ʽʥʰʽ. ɿ ʇʦʣʴʱʽ ʜʦ 

ʍʘʨʢʦʚʘ ʪʠʤʯʘʩʦʚʦ ʙʫʣʦ ʧʝʨʝʚʝʜʝʥʦ ʅʦʚʦ-ʆʣʝʢʩʘʥʜʨʽʡʩʴʢʠʡ ʽʥʩʪʠʪʫʪ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʣʽʩʽʚʥʠʮʪʚʘ, ʷʢʠʡ ʜʘʚ ʞʠʪʪʷ ʥʠʥʽʰʥʴʦʤʫ ʍʘʨʢʽʚʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ 

ʘʛʨʘʨʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʫ ʪʘ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʬʘʢʫʣʴʪʝʪʫ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʫ ʂʠʻʚʽ. 

ɯʥʽʮʽʘʪʦʨʘʤʠ ʪʘ ʬʫʥʜʘʪʦʨʘʤʠ ʽʥʩʪʠʪʫʪʫ ʙʫʣʠ ɻ. ʄ. ɺʠʩʦʮʴʢʠʡ, ʆ. ɻ. ʄʘʨʯʝʥʢʦ ʪʘ 

ʆ. ʅ. ʉʦʢʦʣʦʚʩʴʢʠʡ. ʇʨʦʬ. ʆ. ɻ. ʄʘʨʯʝʥʢʦ ʙʫʚ ʦʜʥʠʤ ʽʟ ʢʝʨʽʚʥʠʢʽʚ ɺʩʝʫʢʨʘʾʥʩʴʢʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ (ɺʋʇʃ) ʪʘ ʦʜʥʦʯʘʩʥʦ ʚʠʢʣʘʜʘʚ ʥʘ ʣʽʩʦʚʦʤʫ ʬʘʢʫʣʴʪʝʪʽ. 

ʇʨʦʬ. ɻ. ʄ. ɺʠʩʦʮʴʢʠʡ ʦʯʦʣʶʚʘʚ ɹʶʨʦ ʟ ʣʽʩʦʚʦʾ çʜʦʩʚʽʜʥʦʾè ʩʧʨʘʚʠ, ʷʢʝ ʤʘʣʦ ʫ ʩʢʣʘʜʽ 

ʜʝʢʽʣʴʢʘ çʜʦʩʚʽʜʥʠʭè ʣʽʩʥʠʮʪʚ ʫ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ. ɿʛʦʜʦʤ ʚʦʥʠ ʫʚʽʡʰʣʠ ʜʦ ʩʢʣʘʜʫ 

ʥʦʚʦʩʪʚʦʨʝʥʦʛʦ ʽʥʩʪʠʪʫʪʫ. ʇʨʦʬ. ʆ. ʅ. ʉʦʢʦʣʦʚʩʴʢʠʡ ʙʫʚ ʥʘ ʪʦʡ ʯʘʩ ʨʝʢʪʦʨʦʤ ʽʥʩʪʠʪʫʪʫ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʣʽʩʽʚʥʠʮʪʚʘ. 

ʈʽʰʝʥʥʷ ʈʅʂ ʱʦʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ɯʥʩʪʠʪʫʪʫ ʙʫʣʦ ʫʭʚʘʣʝʥʝ 13 ʩʝʨʧʥʷ 1929 ʨ. ɿʘ 

ʨʽʰʝʥʥʷʤ ʈʅʂ ʋʈʉʈ ʚʽʜ 23 ʛʨʫʜʥʷ 1929 ʨ. ʽʥʩʪʠʪʫʪ ʙʫʣʦ ʩʪʚʦʨʝʥʦ, ʘ ʬʘʢʪʠʯʥʦ ʽʥʩʪʠʪʫʪ 

ʨʦʟʧʦʯʘʚ ʨʦʙʦʪʫ ʟ 1 ʙʝʨʝʟʥʷ 1930 ʨ. [26] 

ɼʦ ʽʥʩʪʠʪʫʪʫ ʙʫʣʦ ʧʝʨʝʚʝʜʝʥʦ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʢʦʣʠʰʥʴʦʛʦ ɹʶʨʦ ʟ ʣʽʩʦʚʦʾ ʜʦʩʣʽʜʥʦʾ 

ʩʧʨʘʚʠ ʪʘ ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʭ ʡʦʤʫ ʂʨʘʩʥʦʪʨʦʩʪʷʥʝʮʴʢʦʾ, ʆʣʝʰʢʽʚʩʴʢʦʾ, ʇʨʠʜʝʩʥʷʥʩʴʢʦʾ 

ʜʦʩʣʽʜʥʠʭ ʩʪʘʥʮʽʡ, ɺʝʩʝʣʦʙʦʢʦʚʝʥʢʽʚʩʴʢʦʛʦ ʦʧʦʨʥʦʛʦ ʧʫʥʢʪʫ, ɺʦʣʦʜʠʤʠʨʽʚʩʴʢʦʛʦ ʪʘ 

ʄʘʨʽʫʧʦʣʴʩʴʢʦʛʦ ʜʦʩʣʽʜʥʠʭ ʣʽʩʥʠʮʪʚ, ʘ ʪʘʢʦʞ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʣʽʩʦʚʠʭ ʢʘʬʝʜʨ ʍʘʨʢʽʚʩʴʢʦʛʦ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʽʥʩʪʠʪʫʪʫ. 

ʆʩʥʦʚʥʫ ʧʨʦʙʣʝʤʘʪʠʢʫ ʽʥʩʪʠʪʫʪʫ ʙʫʣʦ ʨʦʟʜʽʣʝʥʦ ʟʛʽʜʥʦ ʟ ʥʘʫʢʦʚʠʤ ʮʽʣʴʦʚʠʤ 

ʩʧʨʷʤʫʚʘʥʥʷʤ ʦʢʨʝʤʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʽʥʩʪʠʪʫʪʫ (ʣʽʩʦʪʝʭʥʦʣʦʛʽʯʥʠʡ, ʝʢʦʥʦʤʽʢʦ-ʦʨʛʘʥʽʟʘʮʽʡʥʠʡ 

ʪʘ ʣʽʩʦʙʽʦʣʦʛʽʯʥʠʡ ʟ ʡʦʛʦ ʚʽʜʜʽʣʘʤʠ: ʣʽʩʦʟʥʘʚʩʪʚʦ, ʣʽʩʽʚʥʠʮʪʚʦ ʪʘ ʩʝʣʝʢʮʽʷ). ʈʦʙʦʪʠ ʟ ʣʽʩʦʚʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʙʫʣʦ ʩʧʨʷʤʦʚʘʥʦ ʧʝʨʝʚʘʞʥʦ ʥʘ ʧʦʰʫʢ ʥʦʚʠʭ ʜʞʝʨʝʣ ʩʠʨʦʚʠʥʠ, ʨʘʮʽʦʥʘʣʴʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʩʥʫʶʯʠʭ ʜʞʝʨʝʣ, ʨʘʮʽʦʥʘʣʽʟʘʮʽʶ ʚʠʨʦʙʥʠʮʪʚʘ, ʩʪʘʥʜʘʨʪʠʟʘʮʽʶ ʧʨʦʜʫʢʮʽʾ 

ʪʦʱʦ. ɽʢʦʥʦʤʽʢʦ-ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʝʨʝʚʘʞʥʦ ʧʨʠʩʚʷʯʝʥʦ ʨʘʮʽʦʥʘʣʽʟʘʮʽʾ 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʚʠʚʯʝʥʥʶ ʡʦʛʦ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ. ʊʝʤʘʪʠʢʘ ʣʽʩʦʙʽʦʣʦʛʽʯʥʦʛʦ 

ʥʘʧʨʷʤʫ ʩʪʦʩʫʚʘʣʘʩʷ ʟʘʭʠʩʪʫ ʣʽʩʫ ʚʽʜ ʰʢʽʜʥʠʢʽʚ ʽ ʭʚʦʨʦʙ, ʚʠʷʚʣʝʥʥʷ ʥʦʚʠʭ ʩʠʨʦʚʠʥʥʠʭ 

ʨʝʩʫʨʩʽʚ ʽ ʜʝʷʢʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʧʠʪʘʥʴ. 

ɿʘ ʨʦʢʠ ʩʪʘʥʦʚʣʝʥʥʷ ʽʥʩʪʠʪʫʪ ʥʝʦʜʥʦʨʘʟʦʚʦ ʟʤʽʥʶʚʘʚ ʥʘʟʚʫ ʪʘ ʧʽʜʧʦʨʷʜʢʫʚʘʥʥʷ. 

ʋʧʨʦʜʦʚʞ ʜʝʢʽʣʴʢʦʭ ʨʦʢʽʚ (1931ï1935 ʨʨ.) ʡʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʦʭʦʧʣʶʚʘʣʠ ʥʝ ʪʽʣʴʢʠ ʪʦʜʽʰʥʶ 

ʪʝʨʠʪʦʨʽʶ ʋʢʨʘʾʥʠ, ʘʣʝ ʡ ʎʝʥʪʨʘʣʴʥʽ ʯʦʨʥʦʟʝʤʥʽ ʦʙʣʘʩʪʽ ʈʦʩʽʾ, ʇʽʚʥʽʯʥʠʡ ʂʘʚʢʘʟ ʽ ʂʨʠʤ [26].   

ʋ ʪʨʘʚʥʽ 1965 ʨ., ʚ ʦʟʥʘʤʝʥʫʚʘʥʥʷ 100-ʨʽʯʯʷ ʽʟ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ʧʝʨʰʦʛʦ ʥʘʫʢʦʚʦʛʦ 

ʢʝʨʽʚʥʠʢʘ ɯʥʩʪʠʪʫʪʫ ʘʢʘʜʝʤʽʢʘ ɸʅ ʋʈʉʈ ʪʘ ɺɸʉɻʅɯʃ ɻ. ʄ. ɺʠʩʦʮʴʢʦʛʦ, ʋʢʨʅɼɯʃɻɸ 

ʧʨʠʩʚʦʻʥʦ ʡʦʛʦ ʽʤôʷ. ʋʢʘʟʦʤ ʇʨʝʟʠʜʽʾ ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ ʉʈʉʈ ʚʽʜ 21 ʛʨʫʜʥʷ 1979 ʨ. ʟʘ ʟʘʩʣʫʛʠ 

ʚ ʨʦʟʚʠʪʢʫ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʥʘʫʢʠ ʪʘ ʧʽʜʛʦʪʦʚʮʽ ʥʘʫʢʦʚʠʭ ʢʘʜʨʽʚ ʋʢʨʅɼɯʃɻɸ ʥʘʛʦʨʦʜʞʝʥʦ 

ʦʨʜʝʥʦʤ çɿʥʘʢ ʇʦʰʘʥʠè. ɿ 1 ʢʚʽʪʥʷ 2004 ʨ. ʋʢʨʅɼɯʃɻɸ ʥʘʜʘʥʦ ʩʪʘʪʫʩ ʧʦʜʚʽʡʥʦʛʦ 

ʧʽʜʧʦʨʷʜʢʫʚʘʥʥʷ ɼʝʨʞʘʚʥʦʤʫ ʢʦʤʽʪʝʪʫ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ (ʟ 2011 ʨ. ï 

ɼʝʨʞʘʚʥʦʤʫ ʘʛʝʥʪʩʪʚʫ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ) ʪʘ ʅʘʮʽʦʥʘʣʴʥʽʡ ɸʢʘʜʝʤʽʾ ʥʘʫʢ ʋʢʨʘʾʥʠ. 

ɿʘ ʧʦʩʪʽʡʥʦʾ ʟʤʽʥʠ ʧʦʣʽʪʠʯʥʦʾ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʧʝʨʝʜ ʣʽʩʦʚʦʶ ʛʘʣʫʟʟʶ ʧʦʩʪʘʚʘʣʠ 

ʥʦʚʽ ʟʘʚʜʘʥʥʷ. ʅʘʜ ʾʭʥʽʤ ʚʠʨʽʰʝʥʥʷʤ ʧʨʘʮʶʚʘʣʦ ʥʝ ʦʜʥʝ ʧʦʢʦʣʽʥʥʷ ʚʯʝʥʠʭ ʽ ʩʧʝʮʽʘʣʽʩʪʽʚ 

ʚʠʩʦʢʦʛʦ ʢʣʘʩʫ ʨʽʟʥʠʭ ʥʘʧʨʷʤʽʚ ʣʽʩʦʚʦʾ ʥʘʫʢʠ. 

ʉʝʨʝʜ ʧʝʨʰʠʭ ʘʩʧʽʨʘʥʪʽʚ ʋʢʨʅɼɯʃɻɸ ʙʫʣʠ ɹ. ʁ. ʃʦʛʛʽʥʦʚ, ʌ. ɸ. ʇʘʚʣʝʥʢʦ, 

ʂ. ʃ. ʍʦʣʫʧôʷʢ, ɺ. ɯ. ɼʦʙʨʦʚʦʣʴʩʴʢʠʡ, ɺ. ɯ. ʂʦʧʪʻʚ, ʄ. ɸ. ʃʦʭʤʘʪʦʚ, ɺ. ʄ. ɺʠʥʦʛʨʘʜʦʚ ̔ 

ʙʘʛʘʪʦ ʽʥʰʠʭ, ʽʤʝʥʘ ʷʢʠʭ ʥʠʥʽ ʚʽʜʦʤʽ ʩʚʽʪʦʚʦʤʫ ʣʽʩʽʚʥʠʯʦʤʫ ʪʦʚʘʨʠʩʪʚʫ. ʇʨʦʬʝʩʦʨʠ 

ɺ. ʄ. ɺʠʥʦʛʨʘʜʦʚ ʪʘ ʇ. ʉ. ʇʘʩʪʝʨʥʘʢ ʫʩʝ ʩʚʦʻ ʪʚʦʨʯʝ ʞʠʪʪʷ ʧʨʠʩʚʷʪʠʣʠ ʣʽʩʽʚʥʠʯʽʡ ʥʘʫʮʽ, 

ʽʥʩʪʠʪʫʪʫ, ʘ ʟʛʦʜʦʤ ʽʤʝʥʘʤʠ ʮʠʭ ʫʯʝʥʠʭ ʥʘʟʚʘʥʽ ʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ 

ʛʽʨʩʴʢʦʛʦ ʣʽʩʽʚʥʠʮʪʚʘ ʽʤ. ʇ. ʉ. ʇʘʩʪʝʨʥʘʢʘ ʪʘ ɼʝʨʞʘʚʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ çʉʪʝʧʦʚʠʡ 

ʽʤ. ɺ. ʄ. ɺʠʥʦʛʨʘʜʦʚʘ ʬʽʣʽʘʣ ʋʢʨʅɼɯʃɻɸè. 



ʃɯʉɯɺʅʀʎʊɺʆ ɯ ɸɻʈʆʃɯʉʆʄɽʃɯʆʈɸʎɯʗ 

ʍʘʨʢʽʚ: ʋʢʨʅɼɯʃɻɸ, 2015. ï ɺʠʧ. 126 

 

5 

ɿʘ ʧʝʨʽʦʜ ʽʩʥʫʚʘʥʥʷ ʽʥʩʪʠʪʫʪʫ ʦʜʝʨʞʘʣʠ ʚʯʝʥʠʡ ʩʪʫʧʽʥʴ ʜʦʢʪʦʨʘ ʥʘʫʢ ï ʧʦʥʘʜ 50 ʦʩʽʙ, 

ʢʘʥʜʠʜʘʪʘ ʥʘʫʢ ï ʙʣʠʟʴʢʦ 400 ʦʩʽʙ. ʉʝʨʝʜ ʪʠʭ, ʭʪʦ ʧʦʯʠʥʘʚ ʥʘʫʢʦʚʠʡ ʰʣʷʭ ʚ ɯʥʩʪʠʪʫʪʽ, 

ʘʢʘʜʝʤʽʢʘʤʠ ʨʽʟʥʠʭ ʘʢʘʜʝʤʽʡ ʩʪʘʣʠ ɻ. ʄ. ɺʠʩʦʮʴʢʠʡ, ɸ. ɹ. ɾʫʢʦʚ, ʇ. ʉ. ʇʦʛʨʝʙʥʷʢ, 

ʌ. ʃ. ʑʝʧʦʪʴʻʚ, ɺ. ʄ. ɺʠʥʦʛʨʘʜʦʚ, ɯ. ʄ. ʇʘʪʣʘʡ, ʯʣʝʥ-ʢʦʨʝʩʧʦʥʜʝʥʪʘʤʠ ï ʉ. ʉ. ʇôʷʪʥʠʮʴʢʠʡ, 

ɹ. ʁ. ʃʦʛʛʽʥʦʚ, ɺ. ʇ. ʊʢʘʯ. 

ɺ ʋʢʨʅɼɯʃɻɸ ʟʘʧʦʯʘʪʢʦʚʘʥʽ ʪʘ ʜʽʶʪʴ ʥʘʫʢʦʚʽ ʰʢʦʣʠ ʟ ʣʽʩʦʟʥʘʚʩʪʚʘ ʪʘ ʣʽʩʽʚʥʠʮʪʚʘ 

(ɼ. ɺ. ɺʦʨʦʙʡʦʚ, ʇ. ʇ. ɯʟʶʤʩʴʢʠʡ, ɸ. ɻ. ʄʽʭʦʚʠʯ, ʇ. ʉ. ʇʘʩʪʝʨʥʘʢ, ʇ. ʇ. ʇʦʩʦʭʦʚ, 

ɺ. ʇ. ʊʢʘʯ), ʣʽʩʦʚʦʾ ʩʝʣʝʢʮʽʾ, ʛʝʥʝʪʠʢʠ, ʥʘʩʽʥʥʠʮʪʚʘ (ʉ. ʉ. ʇôʷʪʥʠʮʴʢʠʡ, ʅ. ɺ. ʉʪʘʨʦʚʘ, 

ʌ. ʃ. ʑʝʧʦʪôʻʚ, ʇ. ɯ. ʄʦʣʦʪʢʦʚ, ɯ. ʄ. ʇʘʪʣʘʡ, ʇ. ʇ. ɹʘʜʘʣʦʚ, ʃ. ɺ. ʇʦʣʷʢʦʚʘ, ʉ. ɸ. ʃʦʩʴ), 

ʟʘʭʠʩʥʦʛʦ ʣʽʩʦʨʦʟʚʝʜʝʥʥʷ ʪʘ ʙʦʨʦʪʴʙʠ ʟ ʝʨʦʟʽʻʶ ˇʨʫʥʪʽʚ (ɻ. ʄ. ɺʠʩʦʮʴʢʠʡ, ʖ. ʇ. ɹʷʣʦʚʠʯ, 

ʄ. ʄ. ɼʨʶʯʝʥʢʦ, ɺ. ɯ. ʂʦʧʪʻʚ, ʄ. ɸ. ʃʦʭʤʘʪʦʚ, ʆ. ʄ. ʅʝʜʘʰʢʽʚʩʴʢʠʡ, ʂ. ʃ. ʍʦʣʫʧôʷʢ, 

ɻ. ɹ. ɻʣʘʜʫʥ), ʣʽʩʦʚʦʛʦ ˇʨʫʥʪʦʟʥʘʚʩʪʚʘ (ʇ. ʉ. ʇʘʩʪʝʨʥʘʢ, ɯ. ɯ. ʉʤʦʣʴʷʥʠʥʦʚ, ʆ. ʉ. ʄʽʛʫʥʦʚʘ), 

ʣʽʩʦʚʦʾ ʝʥʪʦʤʦʣʦʛʽʾ (ʁ. ɼ. ɸʚʨʘʤʝʥʢʦ, ɻ. ʆ. ʊʠʤʯʝʥʢʦ, ɺ. ʃ. ʄʻʰʢʦʚʘ), ʬʽʪʦʧʘʪʦʣʦʛʽʾ 

(ʆ. ɯ. ʃʘʜʻʡʱʠʢʦʚʘ, ɯ. ʄ. ʋʩʮʴʢʠʡ), ʣʽʩʦʚʦʾ ʨʘʜʽʦʝʢʦʣʦʛʽʾ (ɺ. ʇ. ʂʨʘʩʥʦʚ, ʆ. ʆ. ʆʨʣʦʚ), 

ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʝʢʦʣʦʛʽʾ ʣʽʩʽʚ (ʇ. ʉ. ʇʘʩʪʝʨʥʘʢ, ɯ. ʌ. ɹʫʢʰʘ, ɺ. ʇ. ɺʦʨʦʥ, ɺ. ʇ. ʇʘʩʪʝʨʥʘʢ), 

ʝʢʦʥʦʤʽʢʠ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ (ɺ. ʆ. ʇʦʣʷʢʦʚ, ɸ. ɺ. ʇʦʣʫʧʘʥ, ɸ. ʉ. ʊʦʨʦʩʦʚ). 

ʋʢʨʅɼɯʃɻɸ ʫʧʨʦʜʦʚʞ 85 ʨʦʢʽʚ ʦʨʛʘʥʽʟʦʚʫʻ ʪʘ ʟʜʽʡʩʥʶʻ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʱʦʜʦ ʙʽʦʩʬʝʨʥʦʾ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʨʦʣʽ ʣʽʩʽʚ ʽ ʦʩʦʙʣʠʚʦʩʪʝʡ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʚ ʥʠʭ. ʈʦʣʴ 

ʋʢʨʅɼɯʃɻɸ ʫ ʨʦʟʚʠʪʢʫ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʾ ʜʝʨʞʘʚʥʦʾ ʥʘʫʢʠ ʧʽʜʢʨʝʩʣʝʥʦ ʩʪʚʦʨʝʥʥʷʤ ʧʨʠ 

ɺʽʜʜʽʣʝʥʥʽ ʟʘʛʘʣʴʥʦʾ ʙʽʦʣʦʛʽʾ ʅɸʅ ʋʢʨʘʾʥʠ ʅʘʫʢʦʚʦʾ ʨʘʜʠ ʟ ʧʨʦʙʣʝʤ ʣʽʩʦʟʥʘʚʩʪʚʘ ʽ 

ʣʽʩʽʚʥʠʮʪʚʘ ʋʢʨʘʾʥʠ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʧʨʦʚʽʜʥʠʭ ʫʩʪʘʥʦʚ ʅɸʅ ʋʢʨʘʾʥʠ ʪʘ ʽʥʰʠʭ ʚʽʜʧʦʚʽʜʥʠʭ 

ʫʩʪʘʥʦʚ ʤʽʥʽʩʪʝʨʩʪʚ ʽ ʚʽʜʦʤʩʪʚ ʋʢʨʘʾʥʠ ʟ ʤʝʪʦʶ ʨʦʟʰʠʨʝʥʥʷ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ 

ʧʨʦʙʣʝʤ ʣʽʩʫ, ʧʽʜʚʠʱʝʥʥʷ ʾʭʥʴʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʾ ʢʦʦʨʜʠʥʘʮʽʾ, 

ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʥʘʫʢʦʚʠʭ ʨʦʟʨʦʙʦʢ ʪʘ ʧʨʠʩʢʦʨʝʥʥʷ ʾʭʥʴʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ, ʘ ʪʘʢʦʞ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʽ ʢʦʦʨʜʠʥʘʮʽʾ ʤʽʞ ʥʘʫʢʦʚʠʤʠ ʫʩʪʘʥʦʚʘʤʠ. 

ɿʘ ʤʠʥʫʣʽ ʨʦʢʠ ʚʽʜʙʫʚʘʣʠʩʷ ʟʤʽʥʠ ʫ ʩʪʨʫʢʪʫʨʽ ɯʥʩʪʠʪʫʪʫ, ʘʣʝ ʧʨʽʦʨʠʪʝʪʠ ʣʽʩʦʚʦʾ ʥʘʫʢʠ 

ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʟʤʽʥʥʠʤʠ, ʭʦʯʘ ʥʘʫʢʦʚʽ ʟʘʚʜʘʥʥʷ ʚʠʨʽʰʫʶʪʴʩʷ ʥʘ ʥʦʚʦʤʫ ʨʽʚʥʽ.  

ʉʪʘʮʽʦʥʘʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʜʥʦʯʘʩʥʝ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʫ ʨʽʟʥʠʭ ʧʨʠʨʦʜʥʠʭ ʟʦʥʘʭ 

ʢʨʘʾʥʠ ʟʘ ʦʜʥʽʻʶ ʤʝʪʦʜʠʢʦʶ ʧʽʜ ʟʘʛʘʣʴʥʠʤ ʤʝʪʦʜʠʯʥʠʤ ʢʝʨʽʚʥʠʮʪʚʦʤ ʩʪʘʻ ʤʦʞʣʠʚʠʤ 

ʟʘʚʜʷʢʠ ʽʩʥʫʚʘʥʥʶ ʜʦʩʣʽʜʥʦʾ ʤʝʨʝʞʽ ʋʢʨʅɼɯʃɻɸ, ʷʢʘ ʥʠʥʽ ʚʢʣʶʯʘʻ ʜʚʘ ʬʽʣʽʘʣʠ (ʉʪʝʧʦʚʠʡ 

ʽʤ. ɺ. ʄ. ɺʠʥʦʛʨʘʜʦʚʘ ʪʘ ʇʦʣʽʩʴʢʠʡ), ʰʽʩʪʴ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʩʪʘʥʮʽʡ (ɺʽʥʥʠʮʴʢʫ, ʂʠʾʚʩʴʢʫ, 

ʃʫʛʘʥʩʴʢʫ, ʄʘʨʽʫʧʦʣʴʩʴʢʫ, ʅʦʚʛʦʨʦʜ-ʉʽʚʝʨʩʴʢʫ ʪʘ ʍʘʨʢʽʚʩʴʢʫ) ʪʘ ʂʨʘʩʥʦʪʨʦʩʪʷʥʝʮʴʢʝ 

ʚʽʜʜʽʣʝʥʥʷ. ʅʘ ʩʪʘʮʽʦʥʘʨʥʠʭ ʦʙôʻʢʪʘʭ ʤʝʨʝʞʽ ʚʠʢʦʥʫʶʪʴʩʷ ʧʦʥʘʜ 80 % ʜʦʩʣʽʜʞʝʥʴ ʥʘʫʢʦʚʮʽʚ. 

ʊʘʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʠʪʠ ʛʝʦʛʨʘʬʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʘʢʮʽʾ ʣʽʩʦʚʠʭ 

ʝʢʦʩʠʩʪʝʤ ʥʘ ʜʽʶ ʧʨʠʨʦʜʥʠʭ ʯʠʥʥʠʢʽʚ  ̔ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʽ ʟʘʭʦʜʠ, ʦʙˇʨʫʥʪʫʚʘʪʠ ʥʘʫʢʦʚʽ 

ʚʠʩʥʦʚʢʠ ʪʘ ʨʦʟʨʦʙʠʪʠ ʚʽʜʧʦʚʽʜʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʛʽʦʥʽʚ ʽ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ.  

ɿʘʛʘʣʦʤ ʚ ʋʢʨʅɼɯʃɻɸ ʥʘʨʘʭʦʚʘʥʦ 633 ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʦʙôʻʢʪʘ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ 

3966,8 ʛʘ, ʩʝʨʝʜ ʷʢʠʭ 478 ʦʙôʻʢʪʽʚ ʧʣʦʱʝʶ 3517,2 ʛʘ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʥʘʩʘʜʞʝʥʥʷʭ ʫ ʟʦʥʽ 

ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʜʦʩʣʽʜʥʦʾ ʤʝʨʝʞʽ (ʪʘʙʣ. 1).  

ɹʘʛʘʪʦʨʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʩʪʘʮʽʦʥʘʨʥʠʭ ʦʙôʻʢʪʘʭ ʜʘʶʪʴ ʟʤʦʛʫ: 

ï ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʫʚʘʪʠ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʽ ʟʘʭʦʜʠ ʱʦʜʦ ʚʠʨʦʱʫʚʘʥʥʷ ʥʘʩʘʜʞʝʥʴ ʽʟ 

ʧʝʚʥʠʤʠ ʮʽʣʴʦʚʠʤʠ ʦʟʥʘʢʘʤʠ; 

ï ʜʦʩʣʽʜʠʪʠ ʧʨʠʨʦʜʥʫ ʜʠʥʘʤʽʢʫ ʣʽʩʦʚʠʭ ʫʛʨʫʧʦʚʘʥʴ, ʧʦʧʫʣʷʮʽʡ ʣʽʩʦʚʠʭ ʨʦʩʣʠʥ ʽ ʪʚʘʨʠʥ, 

ʾʭʥʴʦʾ ʚʟʘʻʤʦʜʽʾ, ʚʽʢʦʚʦʾ ʜʠʥʘʤʽʢʠ ʧʦʧʫʣʷʮʽʡ, ʜʠʥʘʤʽʢʠ ʧʣʦʜʦʥʦʰʝʥʥʷ ʣʽʩʦʚʠʭ ʧʦʨʽʜ ʫ 

ʟʚôʷʟʢʫ ʟ ʜʠʥʘʤʽʢʦʶ, ʯʘʩʪʦʪʦʶ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʜʽʾ ʧʨʠʨʦʜʥʠʭ ʽ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ; 

ï ʟʜʽʡʩʥʠʪʠ ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʜʝʨʝʚ ʽ ʜʝʨʝʚʦʩʪʘʥʽʚ, ʚʠʟʥʘʯʠʪʠ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʽ ʦʟʥʘʢʠ 

ʨʝʘʢʮʽʾ ʜʝʨʝʚ ʥʘ ʜʽʶ ʪʠʭ ʘʙʦ ʽʥʰʠʭ ʯʠʥʥʠʢʽʚ; 

ï ʧʽʜʪʚʝʨʜʠʪʠ ʫʩʧʘʜʢʫʚʘʥʥʷ ʦʟʥʘʢ ʧʦʪʦʤʩʪʚʦʤ ʣʽʩʦʚʠʭ ʧʦʨʽʜ ʨʽʟʥʦʛʦ ʚʽʢʫ ʥʘ ʩʝʣʝʢʮʽʡʥʠʭ 

ʦʙôʻʢʪʘʭ; 

ï ʦʮʽʥʠʪʠ ʜʦʮʽʣʴʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʥʘʩʘʜʞʝʥʴ ʽʟ ʧʝʚʥʠʤʠ ʩʢʣʘʜʦʤ ʧʦʨʽʜ ʘʙʦ ʛʫʩʪʦʪʦʶ ʚ 

ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʣʘʥʜʰʘʬʪʘʭ, ʧʨʠ ʟʘʣʽʩʝʥʥʽ ʥʝʚʛʽʜʴ, ʧʽʩʢʽʚ ʪʦʱʦ. 
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ï ʫʨʘʭʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʪʷ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʫ ʨʽʟʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥʘʭ ʽ ʪʠʧʘʭ ʣʽʩʫ, ʷʢʝ 

ʚʠʟʥʘʯʘʻ ʚʽʜʤʽʥʥʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʧʨʦʮʝʩʽʚ ʧʽʜ ʚʧʣʠʚʦʤ ʟʤʽʥ ʢʣʽʤʘʪʫ, ʩʪʠʭʽʡʥʠʭ ʷʚʠʱ, ʰʢʽʜ-

ʣʠʚʠʭ ʢʦʤʘʭ ʽ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ, ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʜʽʾ (ʨʝʢʨʝʘʮʽʾ, ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʨʘʜʽʦʥʫʢʣʽʜʘʤʠ), ʚʠʟʥʘʯʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʩʪʨʘʪʝʛʽʾ 

ʚʠʨʦʱʫʚʘʥʥʷ ʡ ʟʘʭʠʩʪʫ ʣʽʩʫ, ʩʧʨʷʤʦʚʘʥʦʾ ʥʘ ʧʦʤôʷʢʰʝʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ [14].  
ʊʘʙʣʠʮʷ 1 

ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʽ ʦʙôʻʢʪʠ ʋʢʨʅɼɯʃɻɸ 

ʄʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʂʽʣʴʢʽʩʪʴ, ʰʪ. ʇʣʦʱʘ, ʛʘ 

ʇʦʣʽʩʴʢʠʡ ʬʽʣʽʘʣ ʋʢʨʅɼɯʃɻɸ 18 145,9 

ʉʪʝʧʦʚʠʡ ʽʤ. ɺ. ʄ. ɺʠʥʦʛʨʘʜʦʚʘ ʬʽʣʽʘʣ ʋʢʨʅɼɯʃɻɸ 57 382,6 

ɼʇ çʍʘʨʢʽʚʩʴʢʘ ʃʅɼʉè 40 390,9 

ɼʇ çʂʠʾʚʩʴʢʘ ʃʅɼʉè 53 164,3 

ɼʇ çɺʽʥʥʠʮʴʢʘ ʃʅɼʉè 25 95,4 

ɼʇ çʅ-ʉʽʚʝʨʩʴʢʘ ʃʅɼʉè 22 63,5 

ɼʇ çʃʫʛʘʥʩʴʢʘ ʃʅɼʉè 14 917,3 

ɼʇ çʄʘʨʽʫʧʦʣʴʩʴʢʘ ʃʅɼʉè 85 508,5 

ɼʇ çʂʨʠʤʩʴʢʘ ɻʃʅɼʉè 33 86,2 

ʂʨʘʩʥʦʪʨʦʩʪʷʥʝʮʴʢʝ ʚʽʜʜʽʣʝʥʥʷ 131 762,6 

ɯʥʰʽ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʽ ʧʽʜʧʨʠʻʤʩʪʚʘ 155 449,6 

ʈʘʟʦʤ ʧʦ ʤʝʨʝʞʽ 478 3517,2 

ʈʘʟʦʤ ʧʦ ʋʢʨʅɼɯʃɻɸ 633 3966,8 

 

ʉʪʘʮʽʦʥʘʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʤʝʞʘʭ ʦʢʨʝʤʠʭ ʛʝʦʛʨʘʬʽʯʥʠʭ ʟʦʥ ʦʭʦʧʣʶʶʪʴ ʦʙôʻʢʪʠ, ʷʢʽ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʚʠʜʦʤ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʜʽʾ ʦʢʨʝʤʠʭ ʯʠʥʥʠʢʽʚ (ʨʫʙʦʢ, ʧʦʞʝʞ, ʪʝʭʥʦʛʝʥʥʠʭ 

ʚʠʢʠʜʽʚ, ʨʝʢʨʝʘʮʽʾ, ʩʧʘʣʘʭʽʚ ʤʘʩʦʚʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ ʢʦʤʘʭ, ʝʧʽʬʽʪʦʪʽʡ). 

ɺʘʞʣʠʚʠʤ ʪʠʧʦʤ ʩʪʘʮʽʦʥʘʨʥʠʭ ʦʙôʻʢʪʽʚ ʻ ʛʝʦʛʨʘʬʽʯʥʽ ʢʫʣʴʪʫʨʠ, ʩʪʚʦʨʝʥʽ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʨʽʟʥʦʛʦ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚ ʦʜʥʦʨʽʜʥʠʭ 

ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ. ʇʨʠ ʮʴʦʤʫ ʦʜʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʣʽʤʘʪʠʧʽʚ ʟʙʝʨʽʛʘʶʪʴʩʷ, ʘ ʨʝʰʪʘ ï 

ʟʤʽʥʶʶʪʴʩʷ. ʉʝʨʝʜ ʦʩʪʘʥʥʽʭ ï ʪʝʨʤʽʥʠ ʧʦʯʘʪʢʫ ʽ ʪʨʠʚʘʣʽʩʪʴ ʚʝʛʝʪʘʮʽʾ, ʪʝʤʧʠ ʨʦʩʪʫ, 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʣʦʜʦʥʦʰʝʥʥʷ, ʩʪʽʡʢʽʩʪʴ ʜʦ ʧʦʰʢʦʜʞʝʥʥʷ ʜʝʷʢʠʤʠ ʢʦʤʘʭʘʤʠ ʪʘ ʟʙʫʜʥʠʢʘʤʠ 

ʭʚʦʨʦʙ, ʧʦʚôʷʟʘʥʘ ʟ ʧʦʨʫʰʝʥʥʷʤ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʬʝʥʦʣʦʛʽʾ ʜʝʨʝʚ ʽ ʟʘʟʥʘʯʝʥʠʭ ʰʢʽʜʣʠʚʠʭ 

ʦʨʛʘʥʽʟʤʽʚ. ʂʨʽʤ ʚʠʚʯʝʥʥʷ ʤʝʭʘʥʽʟʤʽʚ ʩʧʘʜʢʦʚʦʩʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ, ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʛʝʦʛʨʘʬʽʯʥʠʭ 

ʢʫʣʴʪʫʨʘʭ ʜʘʶʪʴ ʟʤʦʛʫ ʤʦʜʝʣʶʚʘʪʠ ʥʘʩʣʽʜʢʠ ʟʤʽʥ ʢʣʽʤʘʪʫ ʜʣʷ ʣʽʩʦʚʠʭ ʧʦʨʽʜ. 

ʋʧʨʦʜʦʚʞ ʨʦʟʚʠʪʢʫ ʥʘʩʘʜʞʝʥʴ ʟʤʽʥʶʶʪʴʩʷ ʪʝʤʧʠ ʾʭʥʴʦʛʦ ʨʦʩʪʫ, ʨʝʘʢʮʽʷ ʥʘ ʜʽʶ 

ʯʠʥʥʠʢʽʚ ʩʝʨʝʜʦʚʠʱʘ, ʫʨʘʟʣʠʚʽʩʪʴ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʚʧʣʠʚʽʚ. ʊʦʤʫ ʧʨʦʮʝʩʠ ʨʦʟʚʠʪʢʫ ʣʽʩʫ, 

ʦʩʦʙʣʠʚʦ ʧʽʜ ʚʧʣʠʚʦʤ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ, ʥʝʦʙʭʽʜʥʦ ʚʠʚʯʘʪʠ ʥʝ ʦʜʥʦʤʫ ʧʦʢʦʣʽʥʥʶ 

ʚʯʝʥʠʭ.  

ʗʩʢʨʘʚʠʤ ʧʨʠʢʣʘʜʦʤ ʥʘʩʪʫʧʥʦʩʪʽ ʻ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʧʨʦʚʦʜʠʣʠ ʫ ʛʝʦʛʨʘʬʽʯʥʠʭ 

ʢʫʣʴʪʫʨʘʭ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ, ʩʪʚʦʨʝʥʠʭ ʥʘ ʧʦʯʘʪʢʫ ʍʍ ʩʪʦʨʽʯʯʷ ʟʘ ʽʥʽʮʽʘʪʠʚʠ 

ɺ. ɼ. ʆʛʽʻʚʩʴʢʦʛʦ ʫ 21 ʣʽʩʥʠʮʪʚʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʻʚʨʦʧʝʡʩʴʢʦʾ ʯʘʩʪʠʥʠ ʈʦʩʽʡʩʴʢʦʾ ʽʤʧʝʨʽʾ, ʫ ʪʦʤʫ 

ʯʠʩʣʽ, ʫ ʉʦʙʠʮʴʢʦʤʫ ʣʽʩʥʠʮʪʚʽ ʐʦʩʪʢʠʥʩʴʢʦʛʦ ʣʽʩʛʦʩʧʫ. ʅʘ ʮʠʭ ʦʙôʻʢʪʘʭ ʧʨʘʮʶʚʘʣʠ ʫ 

20-ʪʽ ʨʨ. ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʉ. ɸ. ʉʘʤʦʬʘʣ, ʫ 1941 ʨ. ï ɸ. ɸ. ʂʨʘʩʥʶʢ, ʫ 1950 ʨ. ï 

ɸ. ɺ. ʇʘʪʨʘʥʽʥ, ʫ 1954ï1955 ʨʨ. ï ɻ. ʇ. ʉʘʥʥʽʢʦʚ ʽ ɺ. ɻ. ɼʘʥʠʣʴʮʝʚʘ, ʫ 1961 ʨ. ï 

ɻ. ʄ. ɻʦʨʜʽʻʥʢʦ, ʫ 1962ï1963 ʨʨ. ï ɯ. ʄ. ʇʘʪʣʘʡ, ʫ 90-ʪʽ ʨʦʢʠ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʡ ʜʦʥʠʥʽ ï 

ʃ. ɯ. ʊʝʨʝʱʝʥʢʦ ʪʘ ɺ. ʇ. ʉʘʤʦʜʘʡ [23]. ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʢʣʽʤʘʪʠʧʠ 

ʩʦʩʥʠ ʫ ʤʝʞʘʭ ʾʾ ʘʨʝʘʣʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʢʦʣʠʰʥʴʦʛʦ ʉʈʉʈ ʽ ʋʢʨʘʾʥʠ, ʩʢʣʘʜʝʥʽ ʩʭʝʤʠ 

ʨʘʡʦʥʫʚʘʥʥʷ ʤʦʞʣʠʚʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʥʘʩʽʥʥʷ. 

ʇʨʠʢʣʘʜʦʤ ʥʘʩʪʫʧʥʦʩʪʽ ʫ ʣʽʩʽʚʥʠʯʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʻ ʜʦʩʣʽʜʠ, ʟʘʢʣʘʜʝʥʽ ʧʨʦʬ. 

ɹ. ɯ. ɻʘʚʨʠʣʦʚʠʤ ʫ 1932 ʨ. ʫ 7-ʨʽʯʥʠʭ ʢʫʣʴʪʫʨʘʭ ʩʦʩʥʠ ʚ ɹʘʣʘʢʣʽʡʩʴʢʦʤʫ ʣʽʩʥʠʮʪʚʽ (ʢʚ. 20, 

ʢʚ. 57) ɹʘʣʘʢʣʽʡʩʴʢʦʛʦ ʣʽʩʛʦʩʧʫ ʥʘ ʣʽʚʦʤʫ ʙʝʨʝʟʽ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʟ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʨʽʜʞʫʚʘʥʥʷ ʜʝʨʝʚʦʩʪʘʥʽʚ ʧʽʜ ʯʘʩ ʨʫʙʦʢ ʜʦʛʣʷʜʫ. ʅʘ ʦʜʠʥʘʜʮʷʪʠ 

ʩʝʢʮʽʷʭ ʜʦʩʣʽʜʫ ʚʠʧʨʦʙʫʚʘʥʦ ʜʝʢʽʣʴʢʘ ʚʘʨʽʘʥʪʽʚ ʟʨʽʜʞʫʚʘʥʥʷ, ʷʢʽ ʧʨʦʬ. ɹ. ɯ. ɻʘʚʨʠʣʦʚ ʥʘʟʚʘʚ 

ʧʣʘʥʪʘʮʽʷʤʠ ʧʦʤʽʨʥʦʛʦ, ʧʨʠʩʢʦʨʝʥʦʛʦ, ʰʚʠʜʢʦʛʦ ʧʨʠʨʦʩʪʫ ʪʘ ʚʽʣʴʥʦʛʦ ʩʪʦʷʥʥʷ. ʇʨʦʚʝʜʝʥʽ 
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ʜʦʩʣʽʜʞʝʥʥʷ (ɯ. ɹ. ʐʠʥʢʘʨʝʥʢʦ, ʆ. ʄ. ʊʘʨʥʦʧ̔ʣʴʩʴʢʘ) ʜʘʣʠ ʟʤʦʛʫ ʜʦʧʦʚʥʠʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ 

ʱʦʜʦ ʧʨʦʚʝʜʝʥʥʷ ʨʫʙʦʢ ʜʦʛʣʷʜʫ ʫ ʰʪʫʯʥʠʭ ʩʦʩʥʦʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʽʚ 

ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ, ʫʪʦʯʥʠʪʠ ʜʽʘʧʘʟʦʥʠ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʫʙʦʢ ʜʦʛʣʷʜʫ, ʨʦʟʨʦʙʠʪʠ ʧʨʦʧʦʟʠʮʽʾ 

ʱʦʜʦ ʨʝʞʠʤʽʚ ʚʠʨʦʱʫʚʘʥʥʷ ʰʪʫʯʥʠʭ ʩʦʩʥʦʚʠʭ ʥʘʩʘʜʞʝʥʴ. 

ʇʦʥʘʜ 50 ʨʦʢʽʚ ʪʦʤʫ ʣʘʙʦʨʘʪʦʨʽʻʶ ʣʽʩʽʚʥʠʮʪʚʘ ʟʘʢʣʘʜʝʥʦ ʩʪʘʮʽʦʥʘʨʥʽ ʢʦʤʧʣʝʢʩʠ ʟ ʨʫʙʦʢ 

ʛʦʣʦʚʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʦʟʜʦʨʦʚʣʝʥʥʷ ʫ ʜʫʙʦʚʠʭ ʽ ʩʦʩʥʦʚʠʭ 

ʥʘʩʘʜʞʝʥʥʷʭ ʍʘʨʢʽʚʩʴʢʦʾ ʪʘ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʝʡ. ʃʘʙʦʨʘʪʦʨʽʻʶ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ ʟʘʢʣʘʜʝʥʦ 

ʩʪʘʮʽʦʥʘʨʥʽ ʜʦʩʣʽʜʥʽ ʦʙôʻʢʪʠ ʟ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʥʘ ʪʝʨʠʢʦʥʘʭ ɼʦʥʙʘʩʫ, ʣʘʙʦʨʘʪʦʨʽʻʶ 

ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʮʽʾ ï ʩʪʘʮʽʦʥʘʨʠ ʟ ʚʠʚʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʪʠʝʨʦʟʽʡʥʠʭ ʟʘʭʦʜʽʚ. ɿʦʢʨʝʤʘ ʥʘ 

ʩʪʘʮʽʦʥʘʨʽ ʎʠʨʢʫʥʽʚʩʴʢʠʡ (ʫʨʦʯʠʱʝ ʄʠʪʨʠʰʠʥ ʗʨ ʥʘ ʪʝʨʠʪʦʨʽʾ ʩʫʯʘʩʥʦʾ ʍʘʨʢʽʚʩʴʢʦʾ 

ʃʅɼʉ) ï ʧʨʦʪʠʝʨʦʟʽʡʥʠʡ ʢʦʤʧʣʝʢʩ, ʷʢʠʡ ʩʢʣʘʜʘʚʩʷ ʽʟ ʜʽʣʷʥʦʢ ʣʽʩʦʤʝʣʽʦʨʘʪʠʚʥʠʭ ʥʘʩʘʜʞʝʥʴ, 

ʟʘʣʫʞʝʥʥʷ, ʧʨʦʩʪʠʭ ʽ ʩʢʣʘʜʥʠʭ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ ʪʦʱʦ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʥʘ ʩʪʘʮʽʦʥʘʨʘʭ ʇʦʣʽʩʴʢʦʛʦ ʬʽʣʽʘʣʫ ʧʨʠʩʚʷʯʝʥʽ ʚʜʦʩʢʦʥʘʣʝʥʥʶ ʚʝʜʝʥʥʷ 

ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʥʘ ʦʩʫʰʝʥʠʭ ʟʝʤʣʷʭ, ʩʧʦʩʦʙʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʨʫʙʦʢ ʛʦʣʦʚʥʦʛʦ 

ʢʦʨʠʩʪʫʚʘʥʥʷ. ʅʘ ʅʦʚʛʦʨʦʜ-ʉʽʚʝʨʩʴʢʽʡ ʃʅɼʉ ʙʫʣʦ ʟʘʧʨʦʚʘʜʞʝʥʦ ʫʥʽʢʘʣʴʥʠʡ 

ʧʨʦʪʠʝʨʦʟʽʡʥʠʡ ʢʦʤʧʣʝʢʩ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʥʦʚʫ ʢʦʥʪʫʨʦʚʦ-ʩʤʫʛʦʚʫ ʦʨʛʘʥʽʟʘʮʽʶ ʧʦʣʽʚ, 

ʘʛʨʦʪʝʭʥʽʯʥʽ, ʘʛʨʦʭʽʤʽʯʥʽ, ʣʫʢʦ-ʤʝʣʽʦʨʘʪʠʚʥʽ, ʣʽʩʦʤʝʣʽʦʨʘʪʠʚʥʽ ʪʘ ʛʽʜʨʦʪʝʭʥʽʯʥʽ ʟʘʭʦʜʠ. 

ʉʪʘʮʽʦʥʘʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʫʥʽʢʘʣʴʥʠʭ ʰʪʫʯʥʠʭ ʜʫʙʦʚʠʭ ʢʫʣʴʪʫʨʘʭ, ʩʪʚʦʨʝʥʠʭ ʱʝ ʜʦ 

1917 ʨ. ʥʘ ʧʣʦʱʽ 3,4 ʪʠʩ. ʛʘ, ʧʨʦʜʦʚʞʫʶʪʴ ʥʘʫʢʦʚʮʽ ʂʨʘʩʥʦʪʨʦʩʪʷʥʝʮʴʢʦʛʦ ʚʽʜʜʽʣʝʥʥʷ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʨʦʟʨʦʙʦʢ ʋʢʨʅɼɯʃɻɸ ʽ ʃʫʛʘʥʩʴʢʦʾ ɸʃʅɼʉ ʟʘʢʣʘʜʝʥʦ ʣʽʩʦʢʫʣʴʪʫʨʥʠʡ 

ʩʪʘʮʽʦʥʘʨ çɹ̔ʣʦʚʦʜʩʴʢʠʡè, ʥʘ ʷʢʦʤʫ ʚʠʧʨʦʙʫʚʘʥʦ ʨʽʟʥʽ ʩʧʦʩʦʙʠ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʥʘ 

ʢʨʝʡʜʷʥʦ-ʤʝʨʛʝʣʴʥʠʭ ˇʨʫʥʪʘʭ ʧʽʜ ʩʘʜʽʥʥʷ ʜʝʨʝʚʥʠʭ ʽ ʯʘʛʘʨʥʠʢʦʚʠʭ ʧʦʨʽʜ, ʘ ʧʽʟʥʽʰʝ 

ʧʨʦʜʦʚʞʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʩʪʫ ʮʠʭ ʥʘʩʘʜʞʝʥʴ. ɼʦʩʣʽʜʞʝʥʥʷ ʥʘ ʣʽʩʦʢʫʣʴʪʫʨʥʦʤʫ ʩʪʘʮʽʦʥʘʨʽ 

ʚ ʫʨʦʯʠʱʽ çɻʦʨʦʜʠʱʝʥʩʴʢʘ ʛʦʨʘè ʟ ʨʽʟʥʦʶ ʢʨʫʪʽʩʪʶ ʩʭʠʣʽʚ, ˇʨʫʥʪʦʚʠʤʠ ʫʤʦʚʘʤʠ ʪʘ 

ʝʢʩʧʦʟʠʮʽʷʤʠ ʜʽʣʷʥʦʢ ʜʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʨʦʙʠʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ 

ʢʫʣʴʪʫʨ ʥʘ ʢʘʤôʷʥʠʩʪʠʭ ˇʨʫʥʪʘʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ɼʦʥʙʘʩʫ. 

ʉʪʘʮʽʦʥʘʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʜʙʘʯʘʶʪʴ ʤʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ ʜʚʦʭ ʪʠʧʽʚ. ɿʛʽʜʥʦ ʟ ʧʝʨʰʠʤ 

(ʤʦʥʽʪʦʨʠʥʛʦʚʠʤ) ʧʽʜʭʦʜʦʤ ʚʠʢʦʥʫʶʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʡ ʦʮʽʥʶʚʘʥʥʷ ʦʢʨʝʤʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ, ʘ ʟʛʽʜʥʦ ʽʟ ʜʨʫʛʠʤ ʟʜʽʡʩʥʶʶʪʴ ʪʘʢ ʟʚʘʥʠʡ ʘʢʪʠʚʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ, ʪʦʙʪʦ 

ʚʥʦʩʷʪʴ ʟʤʽʥʠ ʫ ʣʽʩʦʚʝ ʩʝʨʝʜʦʚʠʱʝ ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʥʘʩʘʜʞʝʥʴ, ʘ ʧʦʪʽʤ ʧʨʦʚʦʜʷʪʴ ʥʘ ʥʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʦʥʽʪʦʨʠʥʛʦʚʦʛʦ ʧʽʜʭʦʜʫ. 

ʊʘʢ, ʥʘ ʜʽʣʷʥʢʘʭ ʤʦʥʽʪʦʨʠʥʛʫ ɯ ʨʽʚʥʷ (ʝʢʩʪʝʥʩʠʚʥʦʛʦ) ʨʝʛʫʣʷʨʥʦ ʦʮʽʥʶʶʪʴ ʥʝʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ, ʘ ʥʘ ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʩʧʝʮʽʘʣʴʥʦ ʚʽʜʽʙʨʘʥʠʭ ʜʽʣʷʥʦʢ ɯɯ ʨʽʚʥʷ 

(ʽʥʪʝʥʩʠʚʥʦʛʦ) ï ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ ʩʪʘʥʫ ʣʽʩʽʚ. ɼʘʥʽ ʤʦʥʽʪʦʨʠʥʛʫ ʣʽʩʽʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ ʜʠʥʘʤʽʢʠ ʾʭʥʴʦʛʦ ʩʪʘʥʫ, ʘʥʘʣʽʟʫ 

ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʩʪʘʥʦʤ ʣʽʩʽʚ ʽ ʯʠʥʥʠʢʘʤʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʟʤʽʥ ʩʪʘʥʫ ʣʽʩʽʚ, ʦʮʽʥʶʚʘʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʚʠʟʥʘʯʝʥʥʷ ʬʽʪʦʤʘʩʠ ʪʘ ʙʘʣʘʥʩʫ 

ʚʫʛʣʝʮʶ ʫ ʣʽʩʘʭ (ɯ. ʌ. ɹʫʢʰʘ, ɺ. ʇ. ʇʘʩʪʝʨʥʘʢ, ʊ. ʉ. ʇʠʚʦʚʘʨ, ɺ. ʖ. ʗʨʦʮʴʢʠʡ, ʄ. ɯ. ɹʫʢʰʘ). 

ʂʨʽʤ ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʘ ʨʝʛʫʣʷʨʥʽʡ ʤʝʨʝʞʽ ʜʽʣʷʥʦʢ, ʟʘʢʣʘʜʝʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʝʚʥʦʾ 

ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ, ʤʦʥʽʪʦʨʠʥʛʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ (ʪʘʢ ʟʚʘʥʠʡ ʣʦʢʘʣʴʥʠʡ ʤʦʥʽʪʦʨʠʥʛ) 

ʟʜʽʡʩʥʶʶʪʴ ʫ ʥʘʩʘʜʞʝʥʥʷʭ, ʱʦ ʨʦʩʪʫʪʴ ʥʘ ʜʽʣʷʥʢʘʭ ʨʝʢʨʝʘʮʽʾ ʨʽʟʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʧʦʞʝʞ, 

ʜʞʝʨʝʣ ʧʨʦʤʠʩʣʦʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ (ɺ. ʇ. ɺʦʨʦʥ, ɯ. ʄ. ʂʦʚʘʣʴ), ʟʨʫʙʽʚ ʽ ʟʛʘʨʠʱ ʘʙʦ ʥʘ ʧʝʚʥʽʡ 

ʚʽʜʩʪʘʥʽ ʚʽʜ ʥʠʭ (ɺ. ʃ. ʄʻʰʢʦʚʘ, ʆ. ʄ. ʂʫʢʽʥʘ, ʖ. ɭ. ʉʢʨʠʣʴʥʠʢ, ʆ. ɺ. ɿʽʥʯʝʥʢʦ, 

ɯ. ʄ. ʉʦʢʦʣʦʚʘ). ʄʝʪʦʶ ʪʘʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʚʠʷʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʟʤʽʥ ʧʦʢʘʟʥʠʢʽʚ 

ʩʪʘʥʫ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ ʥʘ ʨʽʟʥʠʭ ʚʽʜʩʪʘʥʷʭ ʘʙʦ ʝʢʩʧʦʟʠʮʽʾ ʚʽʜ ʤʽʩʮʷ ʜʽʾ ʯʠʥʥʠʢʘ ʧʦʨʫʰʝʥʥʷ.  

ɯʥʰʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʚʠʚʯʝʥʥʷ ʥʘʩʣʽʜʢʽʚ ʧʦʰʢʦʜʞʝʥʥʷ ʣʽʩʫ ʢʦʤʘʭʘʤʠ-ʭʚʦʻʣʠʩʪʦʛʨʠʟʘʤʠ. 

ʋ ʟʚôʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʩʠʣʴʥʦ ʦʩʣʘʙʣʝʥʽ ʜʝʨʝʚʦʩʪʘʥʠ ʧʽʜʣʷʛʘʶʪʴ ʚʠʨʫʙʘʥʥʶ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

çʉʘʥʽʪʘʨʥʠʭ ʧʨʘʚʠʣ ʚ ʣʽʩʘʭ ʋʢʨʘʾʥʠè, ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʝʥʴ ʚ ʦʩʝʨʝʜʢʘʭ ʤʘʩʦʚʦʛʦ 

ʨʦʟʤʥʦʞʝʥʥʷ ʢʦʤʘʭ-ʭʚʦʻʣʠʩʪʦʛʨʠʟʽʚ ʻ ʟʥʘʯʥʦ ʤʝʥʰʦʶ. ʉʪʘʮʽʦʥʘʨʠ ʟ ʥʘʡʙʽʣʴʰ ʪʨʠʚʘʣʠʤ 

ʧʝʨʽʦʜʦʤ ʜʦʩʣʽʜʞʝʥʴ ʜʫʙʦʚʠʭ ʥʘʩʘʜʞʝʥʴ, ʷʢʽ ʧʝʨʽʦʜʠʯʥʦ ʧʦʰʢʦʜʞʫʶʪʴ ʢʦʤʘʭʠ-ʣʠʩʪʦʛʨʠʟʠ, 

ʨʦʟʪʘʰʦʚʘʥʽ ʫ ɼʘʥʠʣʽʚʩʴʢʦʤʫ ʜʦʩʣʽʜʥʦʤʫ ʜʝʨʞʣʽʩʛʦʩʧʽ (ʟ 2015 ʨ. ï ɼʝʨʞʘʚʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ 
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çʍʘʨʢʽʚʩʴʢʘ ʣʽʩʦʚʘ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʩʪʘʥʮʽʷè ʋʢʨʅɼɯʃɻɸ). ʎʽ ʩʪʘʮʽʦʥʘʨʠ ʟʘʢʣʘʣʠ ʱʝ ʥʘ 

ʧʦʯʘʪʢʫ 70-ʭ ʨʨ. ʄ.ɸ. ʃʦʭʤʘʪʦʚ ʽ ʄ. ɯ. ʇʨʦʢʦʧʝʥʢʦ, ʫ 80-ʪʽ ʨʨ. ʥʘ ʥʠʭ ʧʨʦʚʦʜʠʣʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ɺ. ʃ. ʄʻʰʢʦʚʘ ʪʘ ʉ. ɺ. ɺʣʘɦʝʥʢʦ, ʥʘ ʧʦʯʘʪʢʫ XXI ʩʪʦʨʽʯʯʷ ï ɯ. ʉ. ʅʝʡʢʦ, ʘ 

ʪʘʢʦʞ ʥʘʫʢʦʚʮʽ ʣʘʙʦʨʘʪʦʨʽʾ ʟʘʭʠʩʪʫ ʣʽʩʫ. ʋ 2011 ʨ. ʟ ʜʝʨʝʚ, ʽʩʪʦʨʽʷ ʜʝʬʦʣʽʘʮʽʾ ʷʢʠʭ ʚʽʜʦʤʘ ʟʘ 

ʩʦʨʦʢʘʨʽʯʥʠʡ ʧʝʨʽʦʜ, ʙʫʣʠ ʚʟʷʪʽ ʟʨʘʟʢʠ ʜʣʷ ʘʥʘʣʽʟʫ ʜʠʥʘʤʽʢʠ ʨʘʜʽʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʫ ʫ ʟʚôʷʟʢʫ ʟ 

ʧʦʛʦʜʥʠʤʠ ʫʤʦʚʘʤʠ ʪʘ ʦʙôʾʜʘʥʥʷʤ ʣʠʩʪʷ ʢʦʤʘʭʘʤʠ. 

ʋ ʃʫʛʘʥʩʴʢʽʡ ʦʙʣʘʩʪʽ ʫʧʨʦʜʦʚʞ 2007ï2013 ʨʨ. ʧʨʦʚʦʜʠʣʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʩʪʘʮʽʦʥʘʨʥʠʭ 

ʧʨʦʙʥʠʭ ʧʣʦʱʘʭ, ʟʘʢʣʘʜʝʥʠʭ ʚ ʦʩʝʨʝʜʢʘʭ ʩʦʩʥʦʚʠʭ ʧʠʣʴʱʠʢʽʚ. ʎʝ ʜʘʣʦ ʟʤʦʛʫ ʚʠʷʚʠʪʠ 

ʦʩʦʙʣʠʚʦʩʪʽ ʜʠʥʘʤʽʢʠ ʧʦʧʫʣʷʮʽʡ ʩʦʩʥʦʚʠʭ ʧʠʣʴʱʠʢʽʚ, ʧʦʰʢʦʜʞʝʥʥʷ ʢʨʦʥ ʜʝʨʝʚ ʩʦʩʥʠ, 

ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ, ʨʘʜʽʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʫ ʽ ʚʽʜʧʘʜʫ ʜʝʨʝʚ ʟʘʣʝʞʥʦ ʚʽʜ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ, 

ʚʽʢʫ ʪʘ ʧʦʚʥʦʪʠ ʜʝʨʝʚʦʩʪʘʥʽʚ. ʆʮʽʥʝʥʽ ʟʘʣʝʞʥʦʩʪʽ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʜʝʨʝʚ ʚʽʜ ʡʦʛʦ 

ʧʦʯʘʪʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ʜʦ ʩʧʘʣʘʭʫ ʤʘʩʦʚʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ ʢʦʤʘʭ ʪʘ ʚʽʜ ʨʽʚʥʷ ʜʝʬʦʣʽʘʮʽʾ ʢʨʦʥ 

(ɺ. ʃ. ʄʻh ʢʦʚʘ, ʄ. ʉ. ʂʦʣʻʥʢʽʥʘ). ʇʦʜʽʙʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʫ ʍʘʨʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʚ 

ʦʩʝʨʝʜʢʘʭ ʢʦʤʘʭ-ʭʚʦʻʛʨʠʟʽʚ, ʢʦʨʝʥʝʚʦʾ ʛʫʙʢʠ ʪʘ ʫ ʥʘʩʘʜʞʝʥʥʷʭ ʧʽʩʣʷ ʥʠʟʦʚʦʾ ʧʦʞʝʞʽ 

(ʆ. ɺ. ɿʽʥʯʝʥʢʦ). 

ˆʨʫʥʪʦʚʽ, ʝʥʪʦʤʦʣʦʛʽʯʥʽ ʪʘ ʬʽʪʦʧʘʪʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʥʫʶʪʴʩʷ ʪʘʢʦʞ ʥʘ 

ʪʠʤʯʘʩʦʚʠʭ ʧʨʦʙʥʠʭ ʧʣʦʱʘʭ, ʷʢ ̔ʟʘʢʣʘʜʘʶʪʴ ʱʦʨʦʢʫ.  

ʋ ʣʽʩʘʭ ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ʟʦʥʠ ʫʧʨʦʜʦʚʞ ʫʩʽʭ ʨʦʢʽʚ ʧʽʩʣʷ ʘʚʘʨʽʾ ʚʠʚʯʘʶʪʴ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ 

ʤʽʛʨʘʮʽʾ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ˇʨʫʥʪʽ, ʨʦʩʣʠʥʥʦʩʪʽ, ʜʝʨʝʚʠʥʽ, ʛʨʠʙʘʭ, ʦʨʛʘʥʽʟʤʘʭ ʪʚʘʨʠʥ, ʱʦ ʜʘʣʦ 

ʟʤʦʛʫ ʨʦʟʨʦʙʠʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʫʤʦʚʘʭ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ (ɺ. ʇ. ʂʨʘʩʥʦʚ, ɺ. ʆ. ɹʫʟʫʥ, ʆ. ʆ. ʆʨʣʦʚ ʪʘ ʽʥ.). ɺʦʜʥʦʯʘʩ, ʫ ʏʦʨʥʦʙʠʣʴʩʴʢʽʡ 

ʟʦʥʽ ʯʝʨʝʟ 25 ʨʦʢʽʚ ʧʽʩʣʷ ʢʘʪʘʩʪʨʦʬʠ ʚʽʜʙʫʚʩʷ ʧʝʨʝʨʦʟʧʦʜʽʣ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ʢʦʤʧʦʥʝʥʪʘʭ 

ʣʽʩʦʚʦʾ ʝʢʦʩʠʩʪʝʤʠ, ʽ ʜʝʷʢʽ ʚʠʜʠ ʣʽʩʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʥʠʥʽ ʚʞʝ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʫ 

ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʪʦʙʪʦ ʜʝʷʢʽ ʥʦʨʤʘʪʠʚʠ ʤʘʶʪʴ ʙʫʪʠ ʧʝʨʝʛʣʷʥʫʪʽ. 

ʇʨʠʢʣʘʜʘʤʠ ʘʢʪʠʚʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʻ ʦʧʠʩʘʥʽ ʚʠʱʝ ʜʦʩʣʽʜʠ ɹ. ɯ. ɻʘʚʨʠʣʦʚʘ, 

ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʽʥʪʨʦʜʫʢʮʽʾ ʯʫʞʦʨʽʜʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ ʘʙʦ ʪʚʘʨʠʥ, ʟʘʣʽʩʝʥʥʷ ʧʽʩʢʽʚ, 

ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʪʦʱʦ.  

ʊʘʢ, ʫ ʩʪʝʧʦʚʽʡ ʟʦʥʽ ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʽ ʣʽʩʠ ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʤʦʨʦʟʫ, ʧʦʩʫʭ, 

ʰʢʽʜʣʠʚʠʭ ʢʦʤʘʭ ʽ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ, ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʨʝʢʨʝʘʮʽʾ. ʋ ʪʘʢʠʭ ʫʤʦʚʘʭ 

ʩʪʘʨʽʥʥʷ ʥʘʩʘʜʞʝʥʴ ʽ ʚʪʨʘʪʘ ʟʘʭʠʩʥʠʭ ʬʫʥʢʮʽʡ ʚʽʜʙʫʚʘʶʪʴʩʷ ʽʥʪʝʥʩʠʚʥʽʰʝ, ʥʽʞ ʫ ʃʽʩʦʩʪʝʧʫ. 

ʊʦʤʫ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʧʨʠʤʥʦʞʝʥʥʷ ʫʥʽʢʘʣʴʥʠʭ ʦʙôʻʢʪʽʚ ʰʪʫʯʥʦʛʦ ʣʽʩʦʨʦʟʚʝʜʝʥʥʷ 

ʟʘʢʣʘʜʝʥʦ ʜʦʩʣʽʜʠ ʟ ʤʝʪʦʶ ʨʦʟʨʦʙʣʝʥʥʷ ʩʠʩʪʝʤʠ ʟʘʭʦʜʽʚ ʟ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʋ 

ʮʴʦʤʫ ʨʝʛʽʦʥʽ ʨʦʟʪʘʰʦʚʘʥʽ ʫʥʽʢʘʣʴʥʽ ʦʙôʻʢʪʠ ɼʦʢʫʯʘʻʚʩʴʢʦʾ ʝʢʩʧʝʜʠʮʽʾ (ʉʪʘʨʦʙʽʣʴʩʴʢʘ 

ʜʽʣʷʥʢʘ ï ʟʦʥʘ ʜʦʩʣʽʜʞʝʥʴ ʃʫʛʘʥʩʴʢʦʾ ɸʃʅɼʉ; ɺʝʣʠʢʦ-ɸʥʘʜʦʣʴʩʴʢʘ ʜʽʣʷʥʢʘ ï ʟʦʥʘ 

ʜʦʩʣʽʜʞʝʥʴ ʄʘʨʽʫʧʦʣʴʩʴʢʦʾ ʃʅɼʉ), ʣʽʩʠ ʥʘ ʅʠʞʥʴʦʜʥʽʧʨʦʚʩʴʢʠʭ ʧʽʩʢʘʭ (ʟʦʥʘ ʉʪʝʧʦʚʦʛʦ 

ʬʽʣʽʘʣʫ ʋʢʨʅɼɯʃɻɸ), ʷʢʽ ʤʘʶʪʴ ʚʩʝʩʚʽʪʥʻ ʥʘʫʢʦʚʝ ʪʘ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ [7, 18, 20].  

ʅʘ ʢʦʞʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ʜʦʩʣʽʜʥʦʾ ʤʝʨʝʞʽ ʋʢʨʅɼɯʃɻɸ ʟʘʢʣʘʜʝʥʦ ʜʦʩʣʽʜʠ ʜʣʷ 

ʨʦʟʨʦʙʣʝʥʥʷ ʩʠʩʪʝʤ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʥʘ ʪʠʧʦʣʦʛʽʯʥʽʡ ʦʩʥʦʚʽ, ʪʝʦʨʽʾ ʪʘ 

ʧʨʘʢʪʠʢʠ ʨʫʙʦʢ ʜʦʛʣʷʜʫ ʽ ʨʫʙʦʢ ʩʪʠʛʣʦʛʦ ʣʽʩʫ; ʧʨʦʛʨʘʤʥʦ-ʮʽʣʴʦʚʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʣʽʩʫ. 

ɿʘʢʣʘʜʝʥʽ ʩʪʘʮʽʦʥʘʨʠ ʟ ʚʠʚʯʝʥʥʷ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʠʭ, ʛʦʣʦʚʥʠʭ ʨʫʙʦʢ ʟ ʤʝʪʦʶ ʟʙʝʨʝʞʝʥʥʷ ʪʘ 

ʩʧʨʠʷʥʥʷ ʧʨʠʨʦʜʥʦʤʫ ʧʦʥʦʚʣʝʥʥʶ (ɺ. ʇ. ʊʢʘʯ, ɺ. ɸ. ʃʫʢôʷʥʝʮʴ, ɸ. ʄ. ɾʝʞʢʫʥ, ʆ. ɻ. ɺʘʩʠ-

ʣʝʚʩʴʢʠʡ, ʆ. ɺ. ɾʫʢʦʚʩʴʢʠʡ, ɺ. ɺ. ʐʝʚʯʫʢ, ɺ. ɯ. ʌʦʤʽʥ, ɺ. ʆ. ɹʦʨʦʜʘʚʢʘ, ʄ. ʇ. ʉʘʚʫʱʠʢ, 

ʊ. ɯ. ʇʨʦʪʘʩ, ɺ. ɸ. ʖʨʯʝʥʢʦ, ɺ. ɸ. ɯʛʥʘʪʝʥʢʦ, ɸ. ɺ. ʉʦʪʥʽʢʦʚʘ). ʅʘ ʦʩʥʦʚʽ ʦʜʝʨʞʘʥʠʭ ʜʘʥʠʭ 

ʦʧʨʘʮʴʦʚʘʥʦ ʯʠʥʥʫ ʥʦʨʤʘʪʠʚʥʫ ʙʘʟʫ ʱʦʜʦ ʨʫʙʦʢ, ʫʪʦʯʥʝʥʦ ʜʣʷ ʦʢʨʝʤʠʭ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ 

ʥʦʨʤʘʪʠʚʠ ʦʧʪʠʤʘʣʴʥʦʾ ʣʽʩʠʩʪʦʩʪʽ ʡ ʦʙʩʷʛʠ ʣʽʩʽʚʥʠʯʠʭ ʟʘʭʦʜʽʚ (ʢʝʨʽʚʥʠʢ ï ʯʣʝʥ-ʢʦʨ. ʅɸɸʅ 

ʋʢʨʘʾʥʠ ʧʨʦʬʝʩʦʨ ɺ. ʇ. ʊʢʘʯ). 

ʅʘʫʢʦʚʽ ʪʘ ʥʘʫʢʦʚʦ-ʚʠʨʦʙʥʠʯʽ ʦʙôʻʢʪʠ ʜʦʩʣʽʜʥʦʾ ʤʝʨʝʞʽ ʋʢʨʅɼɯʃɻɸ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʪʘʢʦʞ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʩʝʤʽʥʘʨʽʚ, ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʡ, ʨʦʙʦʯʠʭ ʥʘʨʘʜ 

ʨʦʙʽʪʥʠʢʽʚ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚʽʜʧʦʚʽʜʥʠʭ ʨʝʛʽʦʥʽʚ.  

ʋ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʥʘʟʨʽʣʘ ʛʦʩʪʨʘ ʧʦʪʨʝʙʘ ʱʦʜʦ ʧʝʨʝʛʣʷʜʫ ʪʘ ʫʪʦʯʥʝʥʥʷ ʥʦʨʤʘʪʠʚʥʦʾ 

ʙʘʟʠ ʟ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʃʽʩʽʚ, ʷʢʠʭ ʥʝ ʪʦʨʢʥʫʣʘʩʷ ʛʦʩʧʦʜʘʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ 
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ʣʶʜʠʥʠ, ʤʘʡʞʝ ʥʝ ʟʘʣʠʰʠʣʦʩʷ, ʘ ʩʘʤʝ ʮʝ ʚʪʨʫʯʘʥʥʷ ʦʙʫʤʦʚʣʶʻ ʥʝʧʝʨʝʜʙʘʯʝʥʽ ʟʤʽʥʠ ʫ 

ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʩʪʽʡʥʦʛʦ ʢʦʨʠʛʫʚʘʥʥʷ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʽʟ 

ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʇʽʜ ʚʧʣʠʚʦʤ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʢʘʪʘʩʪʨʦʬʽʯʥʦ 

ʟʤʽʥʶʻʪʴʩʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʧʦʰʠʨʶʶʪʴʩʷ ʢʘʨʘʥʪʠʥʥʽ ʚʠʜʠ ʪʚʘʨʠʥ, ʨʦʩʣʠʥ, ʧʘʪʦʛʝʥʥʠʭ 

ʛʨʠʙʽʚ, ʟʩʫʚʘʶʪʴʩʷ ʘʨʝʘʣʠ ʣʽʩʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʧʦʨʽʜ, ʟʥʠʞʫʶʪʴʩʷ ʾʭʥʽ ʩʪʽʡʢʽʩʪʴ ʽ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ɼʫʞʝ ʚʘʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʨʝʛʽʦʥʽʚ ʽʟ ʥʝʜʦʩʪʘʪʥʽʤ ʟʚʦʣʦʞʝʥʥʷʤ 

ʘʙʦ ʜʽʣʷʥʦʢ ʨʝʢʫʣʴʪʠʚʘʮʽʾ, ʱʦ ʚʘʞʣʠʚʽʰʝ ï ʦʜʝʨʞʘʪʠ ʜʝʨʝʚʠʥʫ ʯʠ ʟʘʭʠʩʪʠʪʠ ˇʨʫʥʪ ʚʽʜ ʝʨʦʟʽʾ 

ʪʘ ʟʙʝʨʝʛʪʠ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʽ ʥʘʩʘʜʞʝʥʥʷ, ʷʢʽ ʧʽʜʪʨʠʤʫʶʪʴ ʤʽʢʨʦʢʣʽʤʘʪ ʽ ʧʨʦʜʫʢʫʶʪʴ ʢʠʩʝʥʴ. 

ʅʘʫʢʦʚʘ ʮʽʥʥʽʩʪʴ ʩʪʘʮʽʦʥʘʨʥʠʭ ʦʙôʻʢʪʽʚ ʟ̔ ʯʘʩʦʤ ʟʨʦʩʪʘʻ. ʇʽʜʧʨʠʻʤʩʪʚʘ ʤʝʨʝʞʽ 

ʋʢʨʅɼɯʃɻɸ ʨʦʟʨʦʙʣʷʶʪʴ ʨʝʛʽʦʥʘʣʴʥʽ ʩʠʩʪʝʤʠ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʅʘ ʮʠʭ 

ʦʙôʻʢʪʘʭ ʧʨʘʮʶʻ ʽ ʧʨʘʮʶʚʘʪʠʤʝ ʥʝ ʦʜʥʝ ʧʦʢʦʣʽʥʥʷ ʥʘʫʢʦʚʮʽʚ. ʅʘʷʚʥʽʩʪʴ ʜʦʩʣʽʜʥʠʭ 

ʛʦʩʧʦʜʘʨʩʪʚ ʫ ʩʠʩʪʝʤʽ ʋʢʨʅɼɯʃɻɸ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʫʚʘʪʠ ʜʦʩʪʦʚʽʨʥʽ, ʧʝʨʝʚʽʨʝʥʽ ʜʘʥʽ, 

ʷʢʽ ʧʦʢʣʘʜʝʥʽ ʚ ʦʩʥʦʚʫ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʟ ʫʩʽʭ ʚʠʜʽʚ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʽ ʥʘ 

ʙʘʟʽ ʷʢʠʭ ʬʦʨʤʫʻʪʴʩʷ ʜʝʨʞʘʚʥʘ ʣʽʩʦʚʘ ʧʦʣʽʪʠʢʘ. 

ʅʘʫʢʦʚʽ ʟʜʦʙʫʪʢʠ ʋʢʨʅɼɯʃɻɸ ʟʘ ʥʘʧʨʷʤʘʤʠ. ʅʠʥʽ ʜʦ ʩʪʨʫʢʪʫʨʠ ʋʢʨʅɼɯʃɻɸ 

ʚʭʦʜʷʪʴ ʣʘʙʦʨʘʪʦʨʽʾ ʣʽʩʽʚʥʠʮʪʚʘ, ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ ʽ ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʮʽʾ, ʝʢʦʣʦʛʽʾ, ʤʦʥʽʪʦʨʠʥʛʫ ʽ 

ʩʝʨʪʠʬʽʢʘʮʽʾ ʣʽʩʽʚ, ʩʝʣʝʢʮʽʾ, ʟʘʭʠʩʪʫ ʣʽʩʫ, ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʣʽʩʽʚ, ʝʢʦʥʦʤʽʢʠ, ʥʦʚʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ˇʨʫʥʪʦʟʥʘʚʩʪʚʘ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʥʘʫʢʦʚʮʽʚ ʋʢʨʅɼɯʃɻɸ ʙʘʟʫʶʪʴʩʷ ʥʘ ʟʜʦʙʫʪʢʘʭ ʫʢʨʘʾʥʩʴʢʦʾ ʰʢʦʣʠ ʣʽʩʦʚʦʾ 

ʪʠʧʦʣʦʛʽʾ, ʷʢʘ ʤʘʻ ʩʚʽʪʦʚʝ ʟʥʘʯʝʥʥʷ. ʆʩʥʦʚʠ ʾʾ ʙʫʣʠ ʟʘʢʣʘʜʝʥʽ ʇ. ʉ. ʇʦʛʨʝʙʥʷʢʦʤ, ʨʦʟʚʠʥʝʥʽ 

ɼ. ɺ. ɺʦʨʦʙʡʦʚʠʤ, ɼ. ɼ. ʃʘʚʨʠʥʝʥʢʦʤ, ʜʣʷ ʛʽʨʩʴʢʠʭ ʫʤʦʚ ï ʇ. ʇ. ʇʦʩʦʭʦʚʠʤ, ʩʪʦʩʦʚʥʦ 

ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʪʠʚʥʠʭ ʪʘ ʽʥʰʠʭ ʥʘʩʘʜʞʝʥʴ ï ʇ. ɺ. ɹʠʢʦʚʠʤ, ʉ. ʉ. ʇôʷʪʥʠʮʴʢʠʤ, 

ʇ. ʇ. ʂʦʞʝʚʥʠʢʦʚʠʤ, ʄ. ʄ. ɼʨʶʯʝʥʢʦʤ, ʩʪʦʩʦʚʥʦ ʝʨʦʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ï ʄ. ʉ. ʋʣʘʥʦʚʩʴʢʠʤ, 

ʇ. ʇ. ʇʦʩʦʭʦʚʠʤ ʪʘ I. ʇ. ʌʝʜʮʝʤ. ʈʝʟʫʣʴʪʘʪʠ ʪʠʧʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʣʘʜʝʥʽ ʫ 

ʯʠʩʣʝʥʥʠʭ ʤʦʥʦʛʨʘʬʽʷʭ ʆ. ʉ. ʄʽʛʫʥʦʚʦʾ. ʇʦʙʫʜʦʚʘʥʦ ʦʮʽʥʦʯʥʽ ʰʢʘʣʠ ʧʨʠʨʦʜʥʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʠʧʽʚ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ʨʽʟʥʠʭ ʧʨʠʨʦʜʥʠʭ ʟʦʥ ʋʢʨʘʾʥʠ (ɯ. ɺ. ʊʫʨʢʝʚʠʯ).  

ʊʠʧʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʜʘʚ ʟʤʦʛʫ ʦʙˇʨʫʥʪʫʚʘʪʠ ʜʦʮʽʣʴʥʽʩʪʴ ʚʽʜʚʝʜʝʥʥʷ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ 

ʟʝʤʝʣʴ ʧʽʜ ʥʘʩʘʜʞʝʥʥʷ ʨʽʟʥʦʛʦ ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ɿʦʢʨʝʤʘ, ʨʦʟʨʦʙʣʝʥʦ ʩʠʩʪʝʤʫ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʣʽʩʦʚʠʭ ˇʨʫʥʪʽʚ ʦʩʥʦʚʥʠʭ ʪʠʧʽʚ ʣʽʩʫ ʃʽʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʾʭʥʶ ʨʦʜʶʯʽʩʪʴ, ʤʝʪʦʜʠʢʫ ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʜʘʪʥʦʩʪʽ ˇʨʫʥʪʽʚ ʜʣʷ 

ʣʽʩʦʨʦʟʚʝʜʝʥʥʷ [5].  

ʅʘ ʪʠʧʦʣʦʛʽʯʥʦʤʫ ʧʽʜʨ̌ʫʥʪʽ ʥʘ ʦʩʥʦʚʽ ʦʜʝʨʞʘʥʠʭ ʫʥʽʢʘʣʴʥʠʭ ʚʽʜʦʤʦʩʪʝʡ ʽ ʚʠʷʚʣʝʥʠʭ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ ʜʝʨʝʚʘʭ, ʷʛʦʜʘʭ, ʛʨʠʙʘʭ ʽ ʣʽʢʘʨʩʴʢʠʭ 

ʨʦʩʣʠʥʘʭ ʫ ʣʽʩʘʭ ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ʟʦʥʠ ʨʦʟʨʦʙʣʝʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʫʤʦʚʘʭ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ (ɺ. ʇ. ʂʨʘʩʥʦʚ, ʆ. ʆ. ʆʨʣʦʚ). ʅʘ 

ʪʠʧʦʣʦʛʽʯʥʽʡ ʦʩʥʦʚʽ ʧʦʙʫʜʦʚʘʥʦ ʪʘʢʦʞ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʰʠʨʝʥʥʷ ʦʩʝʨʝʜʢʽʚ ʰʢʽʜʣʠʚʠʭ 

ʢʦʤʘʭ [12]. 

ʉʝʨʝʜ ʚʘʞʣʠʚʠʭ ʟʘʚʜʘʥʴ ʣʽʩʦʚʦʾ ʪʠʧʦʣʦʛʽʾ ʻ ʫʪʦʯʥʝʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʜʘʬʦ-

ʢʣʽʤʘʪʠʯʥʦʾ ʩʽʪʢʠ, ʘ ʪʘʢʦʞ ʚʧʣʠʚʫ ʨʽʚʥʷ ʢʘʨʙʦʥʘʪʥʦʩʪʽ ˇʨʫʥʪʽʚ ʫ ʨʽʟʥʠʭ ʧʨʠʨʦʜʥʠʭ ʟʦʥʘʭ ʥʘ 

ʩʢʣʘʜ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʣʽʩʦʩʪʘʥʽʚ, ʪʦʙʪʦ ʧʦʛʣʠʙʣʝʥʥʷ ʧʠʪʘʥʥʷ ʜʽʘʛʥʦʩʪʠʢʠ ʪʠʧʽʚ ʽ ʚʘʨʽʘʥʪʽʚ 

ʤʽʩʮʝʟʨʦʩʪʘʥʴ (ʆ. ʉ. ʄʽʛʫʥʦʚʘ, ɺ. ʇ. ʊʢʘʯ). ʅʝʦʙʭʽʜʥʠʤ ʻ ʪʘʢʦʞ ʧʦʜʘʣʴʰʝ ʚʜʦʩʢʦʥʘʣʝʥʥʷ 

ʬʽʪʦʽʥʜʠʢʘʮʽʡʦʛʦ ʤʝʪʦʜʫ ʦʮʽʥʶʚʘʥʥʷ ʩʝʨʝʜʦʚʠʱʘ ʚ ʰʠʨʦʢʦʤʫ ʛʝʦʛʨʘʬʽʯʥʦʤʫ ʘʩʧʝʢʪʽ, 

ʟʦʢʨʝʤʘ ʜʦʧʦʚʥʝʥʥʷ ʡʦʛʦ ʢʽʣʴʢʽʩʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʟʨʦʙʣʝʥʠʭ 

ʃ. ɻ. ʈʘʤʝʥʩʴʢʠʤ ʙʘʣʴʥʠʭ ʦʮʽʥʦʢ ʨʽʟʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʛʨʫʧ ʽ ʚʠʜʽʚ ʨʦʩʣʠʥ.  

ʇʝʨʩʧʝʢʪʠʚʥʠʤʠ ʻ ʣʽʩʦʪʠʧʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʟʝʤʣʷʭ, ʧʦʟʙʘʚʣʝʥʠʭ ʧʨʠʨʦʜʥʦʾ 

ʨʦʩʣʠʥʥʦʩʪʽ, ʟʦʢʨʝʤʘ ʥʘ ʨʽʣʣʽ ʡ ʽʥʰʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʜʷʭ, ʘ ʪʘʢʦʞ ʜʦʩʣʽʜʞʝʥʥʷ 

ʱʦʜʦ ʢʘʜʘʩʪʨʦʚʦʾ ʦʮʽʥʢʠ ʪʠʧʽʚ ʣʽʩʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʬʫʥʢʮʽʡ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ.  

ʋ ʧʨʘʢʪʠʯʥʦʤʫ ʘʩʧʝʢʪʽ ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʪʠʧʦʣʦʛʽʚ ʻ ʨʦʙʦʪʠ ʱʦʜʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʥʘʫ-

ʢʦʚʠʭ ʟʘʩʘʜ ʦʨʛʘʥʽʟʘʮʽʾ ʪʝʨʠʪʦʨʽʡ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʠʧʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʣʽʩʽʚ 

ʽ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʟʘ ʪʠʧʘʤʠ ʣʽʩʫ, ʦʨʛʘʥʽʟʘʮʽʾ ʛʦʩʧʦʜʘʨʩʪʚ ʟʘ ʚʦʜʦʟʙʽʨʥʠʤ 

ʧʨʠʥʮʠʧʦʤ [21, 24, 25].  
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ʈʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʽʟ ʣʽʩʦʚʦʾ ʛʽʜʨʦʣʦʛʽʾ ʻ ʚʠʜʽʣʝʥʥʷ ʟʦʥʠ ʚʦʜʦʦʭʦʨʦʥʥʠʭ ʣʽʩʽʚ 

ʋʢʨʘʾʥʠ ʪʘ ʚʚʝʜʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʥʽʡ, ʚʠʟʥʘʯʝʥʥʷ 

ʥʦʨʤʘʪʠʚʽʚ ʦʧʪʠʤʘʣʴʥʦʾ ʪʘ ʤʽʥʽʤʘʣʴʥʦʾ ʚʦʜʦʦʭʦʨʦʥʥʦʾ ʣʽʩʠʩʪʦʩʪʽ ʚʦʜʦʟʙʦʨʽʚ ʤʘʣʠʭ ʽ 

ʩʝʨʝʜʥʽʭ ʨʽʯʦʢ; ʥʘʫʢʦʚʽ ʟʘʩʘʜʠ ʨʝʛʫʣʶʚʘʥʥʷ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ˇʨʫʥʪʽʚ ʚ ʦʩʫʰʝʥʠʭ ʣʽʩʘʭ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʛʽʜʨʦʤʝʣʽʦʨʘʪʠʚʥʠʭ ʩʧʦʨʫʜ ʽ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʘʭʦʜʽʚ ʪʦʱʦ. ʈʦʟʨʦʙʣʝʥʦ 

ʥʘʫʢʦʚʽ ʟʘʩʘʜʠ ʟʘʧʣʘʚʥʦʛʦ ʣʽʩʽʚʥʠʮʪʚʘ [24]. 

ʅʘ ʦʩʥʦʚʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʦʨʽʾ ʡ ʧʨʘʢʪʠʢʠ ʨʫʙʦʢ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʦʟʜʦʨʦʚʣʝʥʥʷ ʣʽʩʫ ʽ 

ʛʦʣʦʚʥʠʭ ʨʫʙʦʢ, ʧʨʦʛʨʘʤʥʦ-ʮʽʣʴʦʚʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʣʽʩʫ ʚʜʦʩʢʦʥʘʣʝʥʦ ʯʠʥʥʫ ʥʦʨʤʘʪʠʚʥʫ 

ʙʘʟʫ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ, ʥʘʙʣʠʞʝʥʦʛʦ ʜʦ ʧʨʠʨʦʜʠ ʣʽʩʽʚʥʠʮʪʚʘ, 

ʚʠʟʥʘʯʝʥʦ ʥʦʨʤʘʪʠʚʠ ʦʧʪʠʤʘʣʴʥʦʾ ʣʽʩʠʩʪʦʩʪʽ ʜʣʷ ʨʽʟʥʠʭ ʧʨʠʨʦʜʥʠʭ ʟʦʥ ʽ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ 

ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ.  

ʇʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʣʽʩʽʚ, ʧʦʢʨʘʱʝʥʥʷ ʾʭʥʽʭ ʟʘʭʠʩʥʠʭ ʪʘ ʽʥʰʠʭ 

ʢʦʨʠʩʥʠʭ ʬʫʥʢʮʽʡ ʻ ʦʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʩʫʯʘʩʥʦʛʦ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ɺʘʞʣʠʚʠʤʠ 

ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʟʘʭʦʜʘʤʠ ʱʦʜʦ ʦʧʪʠʤʽʟʘʮʽʾ ʩʪʨʫʢʪʫʨʠ ʣʽʩʽʚ, ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʪʘ ʩʪʽʡʢʦʩʪʽ ʥʘʩʘʜʞʝʥʴ ʟʘʣʠʰʘʶʪʴʩʷ ʨʫʙʢʠ. ʊʦʤʫ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʧʨʦʜʦʚʞʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʧʣʠʚʫ ʛʦʣʦʚʥʠʭ ʨʫʙʦʢ ʥʘ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʮʽʥʥʠʭ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʪʘ ʾʭʥʻ 

ʨʽʟʥʦʤʘʥʽʪʪʷ, ʘ ʪʘʢʦʞ ʨʫʙʦʢ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʦʟʜʦʨʦʚʣʝʥʥʷ ʥʘ ʦʩʦʙʣʠʚʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ 

ʥʘʩʘʜʞʝʥʴ. 

ʇʽʜ ʯʘʩ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʢʨʘʾʥʠ ʚʩʝ ʱʝ ʥʝʜʦʩʪʘʪʥʴʦ ʰʠʨʦʢʦ 

ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʧʦʩʪʫʧʦʚʽ ʪʘ ʚʠʙʽʨʢʦʚʽ ʩʠʩʪʝʤʠ ʨʫʙʦʢ. ʊʦʤʫ ʙʫʜʫʪʴ ʧʦʛʣʠʙʣʝʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ, ʧʦʚôʷʟʘʥʽ ʟ ʨʦʟʨʦʙʣʝʥʥʷʤ ʧʨʦʛʨʘʤʥʦ-ʮʽʣʴʦʚʠʭ ʤʝʪʦʜʽʚ ʣʽʩʦʚʠʨʦʱʫʚʘʥʥʷ, ʝʢʦʣʦ-

ʛʽʯʥʦ ʦʨʽʻʥʪʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʩʠʩʪʝʤ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ 

ʟʙʝʨʝʞʝʥʥʷ ʡ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʣʽʩʦʩʪʘʥʽʚ, ʾʭʥʴʦʛʦ ʙʽʦʣʦʛʽʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ, ʘ ʪʘʢʦʞ 

ʚʦʜʦʟʙʽʨʥʠʭ ʟʘʩʘʜ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʈʦʟʚôʷʟʘʥʥʷ ʟʘʧʣʘʥʦʚʘʥʠʭ 

ʥʘʫʢʦʚʠʭ ʟʘʚʜʘʥʴ ʽ ʧʨʘʢʪʠʯʥʘ ʨʝʘʣʽʟʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʩʧʨʠʷʪʠʤʫʪʴ ʧʦʩʠʣʝʥʥʶ 

ʙʘʛʘʪʦʛʨʘʥʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʬʫʥʢʮʽʡ ʽ ʧʽʜʚʠʱʝʥʥʶ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʣʽʩʽʚ ʋʢʨʘʾʥʠ. 

ʋʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʽʩʥʫʚʘʥʥʷ ʋʢʨʅɼɯʃɻɸ ʧʨʠʜʽʣʷʣʘʩʷ ʫʚʘʛʘ ʧʠʪʘʥʥʷʤ 

ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ ʡ ʣʽʩʦʨʦʟʚʝʜʝʥʥʷ [8ï10]. ɿʘʚʜʷʢʠ ʚʧʨʦʚʘʜʞʝʥʥʶ ʨʦʟʨʦʙʦʢ ʋʢʨʅɼɯʃɻɸ 

ʟʘʢʨʽʧʣʝʥʽ ʨʫʭʦʤʽ ʧʽʩʢʠ ʧʽʚʜʥʷ ʋʢʨʘʾʥʠ, ʝʨʦʜʦʚʘʥʽ ʡ ʟʘʩʦʣʝʥʽ ʟʝʤʣʽ, ʢʘʨôʻʨʠ ʪʘ ʚʽʜʚʘʣʠ, 

ʩʪʚʦʨʝʥʦ ʩʠʩʪʝʤʠ ʟʘʭʠʩʥʠʭ ʥʘʩʘʜʞʝʥʴ.  

ɼʦʩʣʽʜʞʝʥʥʷ ɯ. ɯ. ʉʤʦʣʴʷʥʠʥʦʚʘ ʱʦʜʦ ʙʽʦʣʦʛʽʯʥʦʛʦ ʢʨʫʛʦʦʙʽʛʫ ʨʝʯʦʚʠʥ ʫ ʣʽʩʦʚʠʭ 

ʝʢʦʩʠʩʪʝʤʘʭ ʪʘ ʩʧʦʩʦʙʽʚ ʡʦʛʦ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʩʪʘʣʠ ʧʽʜˇʨʫʥʪʷʤ ʨʦʟʨʦʙʢʠ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥ ̫ʩʠʩʪʝʤʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʽ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʫ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨʘʭ, 

ʥʘʩʘʜʞʝʥʥʷʭ, ʨʦʟʩʘʜʥʠʢʘʭ ʽ ʪʝʧʣʠʮʷʭ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʩʧʦʩʦʙʠ ʤʝʣʽʦʨʘʮʽʾ ˇʨʫʥʪʽʚ, ʚʠʟʥʘʯʝʥʦ 

ʘʩʦʨʪʠʤʝʥʪ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʧʦʩʫʭʦ- ʪʘ ʩʦʣʝʩʪʽʡʢʠʭ ʜʝʨʝʚʥʠʭ ʽ ʯʘʛʘʨʥʠʢʦʚʠʭ ʧʦʨʽʜ [17]. 

ʈʦʟʨʦʙʣʝʥʦ ʥʘʫʢʦʚʽ ʟʘʩʘʜʠ ʣʽʩʦʚʦʾ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ, ʷʢʽ ʜʘʶʪʴ ʟʤʦʛʫ ʚ 

ʥʝʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʣʽʩʫ ʫʤʦʚʘʭ ʩʪʚʦʨʶʚʘʪʠ ʢʫʣʴʪʫʨʠ ʨʽʟʥʦʛʦ ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʚ ʤʽʩʮʷʭ 

ʜʦʙʫʚʘʥʥʷ ʚʽʜʢʨʠʪʠʤ ʩʧʦʩʦʙʦʤ ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ, ʤʘʨʛʘʥʮʝʚʦʾ ʨʫʜʠ, ʽʣʴʤʝʥʽʪʫ, ʚʦʛʥʝʩʪʽʡʢʠʭ 

ʛʣʠʥ, ʬʣʶʩʦʚʦʾ ʩʠʨʦʚʠʥʠ (ɺ. ʄ. ɼʘʥʴʢʦ). ʈʦʟʨʦʙʣʝʥʦ ʪʝʦʨʽʶ ʬʽʪʦʤʝʣʽʦʨʘʮʽʾ ʨʽʯʦʢ, ʢʘʥʘʣʽʚ ʽ 

ʚʦʜʦʩʭʦʚʠʱ, ʦʮʽʥʝʥʦ ʚʧʣʠʚ ʜʝʨʝʚʥʦʾ ʪʘ ʯʘʛʘʨʥʠʢʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʥʘ ʧʨʦʮʝʩʠ ʘʙʨʘʟʽʾ ʪʘ ʝʨʦʟʽʾ 

ʧʽʜ ʯʘʩ ʬʦʨʤʫʚʘʥʥʽ ʙʝʨʝʛʽʚ ʚʦʜʦʩʭʦʚʠʱ, ʨʦʟʨʦʙʣʝʥʦ ʰʢʘʣʫ ʩʪʽʡʢʦʩʪʽ ʜʝʨʝʚʥʠʭ ʽ 

ʯʘʛʘʨʥʠʢʦʚʠʭ ʧʦʨʽʜ ʜʦ ʟʘʪʦʧʣʝʥʥʷ. ʈʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʰʠʨʠʥʠ ʟʘʭʠʩʥʠʭ ʧʨʠʨʫʩʣʦʚʠʭ ʩʤʫʛ, 

ʘʛʨʦʪʝʭʥʽʢʠ ʾʭ ʩʪʚʦʨʝʥʥʷ, ʩʭʝʤ ʟʤʽʰʫʚʘʥʥʷ ʰʠʨʦʢʦ ʚʧʨʦʚʘʜʞʝʥʽ ʫ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʫ ʪʘ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʫ ʧʨʘʢʪʠʢʫ (ʖ. ʇ. ɹʷʣʣʦʚʠʯ, ʆ. ʈ. ʆʨʻʭʦʚʩʴʢʠʡ, ʇ. ɯ. ʐʘʛʦʚʝʥʢʦ).  

ɺʠʟʥʘʯʝʥʦ ʥʦʨʤʘʪʠʚʠ ʦʧʪʠʤʘʣʴʥʦʾ ʧʦʣʝʟʘʭʠʩʥʦʾ ʣʽʩʠʩʪʦʩʪʽ ʟʘ ʨʝʛʽʦʥʘʤʠ ʋʢʨʘʾʥʠ, 

ʨʦʟʨʦʙʣʝʥʦ ʪʝʭʥʦʣʦʛʽʾ ʚʠʨʦʱʫʚʘʥʥʷ ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʥʘʩʘʜʞʝʥʴ. ʇʽʜʨʘʭʦʚʘʥʦ, ʱʦ ʧʨʠ 

ʟʘʭʠʱʝʥʦʩʪʽ ʧʦʣʽʚ ʥʘ 30 % ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʶ ʟʝʨʥʦʚʠʭ ʢʫʣʴʪʫʨ ʩʪʘʥʦʚʠʪʴ 18,7 %, ʪʝʭʥʽʯʥʠʭ ʽ 

ʢʦʨʤʦʚʠʭ ʢʫʣʴʪʫʨ ï ʜʦ 36,3 % [8, 10]. 

ʅʠʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ ʡ ʣʽʩʦʨʦʟʚʝʜʝʥʥʷ ʚ ʋʢʨʅɼɯʃɻɸ ʟʜʽʡʩʥʶʶʪʴ ʟʘ 

ʪʨʴʦʤʘ ʦʩʥʦʚʥʠʤʠ ʥʘʧʨʷʤʘʤʠ: 
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ï ʨʦʟʨʦʙʣʝʥʥʷ ʩʧʦʩʦʙʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʚʠʨʦʱʫʚʘʥʥʷ ʩʘʜʠʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʽ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ (ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ);  

ï ʦʮʽʥʶʚʘʥʥʷ ʩʪʫʧʝʥʷ ʧʦʨʫʰʝʥʥʷ ʝʢʦʣʦʛʽʾ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʛʝʥʥʠʭ ʣʘʥʜʰʘʬʪʽʚ, ʨʦʟʨʦʙʢʘ 

ʪʝʭʥʦʣʦʛʽʡ ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʠʨʦʱʫʚʘʥʥʷ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ (ʣʽʩʦʚʘ ʨʝʢʫʣʴʪʠʚʘʮʽʷ);  

ï ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʝ ʽ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʣʽʩʦʤʝʣʽʦʨʘʪʠʚʥʦʾ 

ʢʦʤʧʦʥʝʥʪʠ ʩʫʯʘʩʥʠʭ ʘʛʨʦʣʘʥʜʰʘʬʪʽʚ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʣʘʥʜʰʘʬʪʥʦ-ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʠʥʮʠʧʽʚ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʽʩʦʤʝʣʽʦʨʘʪʠʚʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʥʦʨʤʫʚʘʥʥʷ ʟʘʭʠʩʥʦʾ ʣʽʩʠʩʪʦʩʪʽ 

ʘʛʨʦʣʘʥʜʰʘʬʪʽʚ, ʣʽʩʦʤʝʣʽʦʨʘʪʠʚʥʝ ʨʘʡʦʥʫʚʘʥʥʷ ʪʦʱʦ. 

ɺʠʟʥʘʯʝʥʦ ʧʝʨʩʧʝʢʪʠʚʥʽ ʟʘʩʦʙʠ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʪʘ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʚʠʨʦʱʫʚʘʥʥʷ 

ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʣʽʩʦʚʠʭ ʧʦʨʽʜ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʧʝʨʘʙʩʦʨʙʝʥʪʽʚ, ʩʪʠʤʫʣʷʪʦʨʽʚ 

ʨʦʩʪʫ ʨʦʩʣʠʥ, ʚʜʦʩʢʦʥʘʣʝʥʦ ʪʝʭʥʦʣʦʛʽʶ ʚʠʨʦʱʫʚʘʥʥʷ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʽʟ ʟʘʢʨʠʪʦʶ 

ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ. 

ʆʙˇʨʫʥʪʦʚʘʥʦ ʤʽʥʽʤʘʣʴʥʦ ʥʝʦʙʭʽʜʥʫ ʟʘʭʠʩʥʫ ʣʽʩʠʩʪʽʩʪʴ ʘʛʨʦʣʘʥʜʰʘʬʪʽʚ ʥʘ ʟʘʩʘʜʘʭ 

ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ; ʨʦʟʨʦʙʣʝʥʦ ʣʘʥʜʰʘʬʪʥʦ-ʝʢʦʣʦʛʽʯʥʽ ʧʨʠʥʮʠʧʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʽʩʦʚʠʭ 

ʤʝʣʽʦʨʘʮʽʡ ʥʘ ʟʦʥʘʣʴʥʦ-ʨʝʛʽʦʥʘʣʴʥʽʡ ʦʩʥʦʚʽ; ʫʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʧʨʠʥʮʠʧʠ 

ʢʦʥʩʪʨʫʶʚʘʥʥʷ ʟʙʘʣʘʥʩʦʚʘʥʠʭ ʘʛʨʦʛʝʦʝʢʦʩʠʩʪʝʤ ʪʘ ʘʛʨʦʣʘʥʜʰʘʬʪʽʚ, ʤʝʪʦʜʠʢʫ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʢʣʘʜʦʚʠʭ ʤʽʥʽʤʘʣʴʥʦ ʥʝʦʙʭʽʜʥʦʾ ʟʘʭʠʩʥʦʾ ʣʽʩʠʩʪʦʩʪʽ ʘʛʨʦʣʘʥʜʰʘʬʪʽʚ. ʋʧʝʨʰʝ ʟʘ ʤʠʥʫʣʽ 50ï

60 ʨʦʢʽʚ ʥʘʫʢʦʚʮʷʤʠ ʋʢʨʅɼɯʃɻɸ ʨʦʟʨʦʙʣʝʥʦ ʂʦʥʮʝʧʮʽʶ ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʮʽʾ ʚ ʋʢʨʘʾʥʽ, ʷʢʫ 

ʟʘʪʚʝʨʜʞʝʥʦ ʥʘ ʜʝʨʞʘʚʥʦʤʫ ʨʽʚʥʽ ʨʦʟʧʦʨʷʜʞʝʥʥʷʤ ʂʄʋ ʚʽʜ 18 ʚʝʨʝʩʥʷ 2013 ʨ.  ̄725-ʨ., ʘ 

ʪʘʢʦʞ ʧʣʘʥ ʟʘʭʦʜʽʚ ʱʦʜʦ ʨʝʘʣʽʟʘʮʽʾ ʮʽʻʾ ʂʦʥʮʝʧʮʽʾ (ʟʘʪʚʝʨʜʞʝʥʠʡ ʨʦʟʧʦʨʷʜʞʝʥʥʷʤ ʂʄʋ ʚʽʜ 

18 ʯʝʨʚʥʷ 2014 ʨ. ˉ 582-ʨ.), ʫ ʷʢʦʤʫ ʚʢʘʟʘʥʽ ʢʦʥʢʨʝʪʥʽ ʜʽʾ ʱʦʜʦ ʧʦʢʨʘʱʝʥʥʷ 

ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʪʠʚʥʦʾ ʩʧʨʘʚʠ ʧʨʦʪʷʛʦʤ ʥʘʡʙʣʠʞʯʦʛʦ ʜʝʩʷʪʠʣʽʪʪʷ. 

ɼʦ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʮʽʾ ʚʭʦʜʷʪʴ: ʚʠʚʯʝʥʥʷ ʨʦʣʽ ʟʘʭʠʩʥʠʭ 

ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʚ ʘʛʨʦʣʘʥʜʰʘʬʪʘʭ ʟ ʧʦʛʣʷʜʫ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭʥʴʦʛʦ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ 

ʟʙʝʨʝʞʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ; ʨʦʟʨʦʙʣʝʥʥʷ ʟʘʭʦʜʽʚ ʟʽ ʩʪʘʙʽʣʽʟʘʮʽʾ ʚʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʙʘʩʝʡʥʽʚ ʦʩʥʦʚʥʠʭ ʨʽʯʦʢ ʫ ʩʠʩʪʝʤʘʭ ʟʘʭʠʩʥʠʭ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʢʨʘʾʥʠ ʪʘ ʧʦʢʨʘʱʝʥʥʷ 

ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ; ʨʦʟʨʦʙʣʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʩʠʩʪʝʤ ʟʘʭʠʩʥʠʭ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʜʣʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ, ʷʢʽ ʚʠʣʫʯʘʶʪʴʩʷ ʽʟ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʫʥʘʩʣʽʜʦʢ 

ʜʝʛʨʘʜʘʮʽʾ; ʨʦʟʨʦʙʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʚʝʜʝʥʥʷ ʨʫʙʦʢ ʜʦʛʣʷʜʫ, ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʪʘ 

ʣʽʩʦʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʨʫʙʦʢ ʣʽʩʦʤʝʣʽʦʨʘʪʠʚʥʠʭ ʥʘʩʘʜʞʝʥʴ ʙʝʟ ʫʪʨʘʪʠ ʥʠʤʠ ʧʨʦʪʠʝʨʦʟʽʡʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ; ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʠʥʮʠʧʽʚ ʢʦʥʪʫʨʥʦ-ʤʝʣʽʦʨʘʪʠʚʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʟʘʭʠʩʥʠʭ 

ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʟʘ ʚʦʜʦʟʙʽʨʥʠʤ ʧʨʠʥʮʠʧʦʤ. 

ʇʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ ʣʽʩʽʚ ʻ ʤʦʞʣʠʚʠʤ ʣʠʰʝ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʦʩʷʛʥʝʥʴ ʣʽʩʦʚʦʾ ʛʝʥʝʪʠʢʠ, ʩʝʣʝʢʮʽʾ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʩʽʥʥʠʮʪʚʘ ʥʘ ʥʘʫʢʦʚʠʭ ʟʘʩʘʜʘʭ. ʇʠʪʘʥʥʷ 

ʩʝʣʝʢʮʽʾ ʪʘ ʽʥʪʨʦʜʫʢʮʽʾ ʜʦʩʣʽʜʞʫʚʘʣʠ ʫ ʜʝʢʽʣʴʢʦʭ ʥʘʧʨʷʤʘʭ: ʚʠʚʯʝʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʽ ʬʦʨʤʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʤʫ, ʧʦʧʫʣʷʮʽʡʥʦʤʫ ʪʘ ʚʠʜʦʚʦʤʫ 

ʨʽʚʥʷʭ; ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʪʘ ʤʘʩʦʚʠʭ ʚʽʜʙʽʨ; ʚʠʚʯʝʥʥʷ ʘʜʘʧʪʠʚʥʦʩʪʽ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʫʩʧʘʜʢʫʚʘʥʥʷ ʦʟʥʘʢ; ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʚʽʜʪʚʦʨʝʥʥʷ ʛʝʥʦʬʦʥʜʫ ʣʽʩʦʚʠʭ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ; 

ʚʥʫʪʨʽʰʥʴʦʚʠʜʦʚʘ ʪʘ ʤʽʞʚʠʜʦʚʘ ʛʽʙʨʠʜʠʟʘʮʽʷ, ʽʥʜʫʢʦʚʘʥʠʡ ʤʫʪʘʛʝʥʝʟ; ʚʠʚʯʝʥʥʷ ʛʝʦʛʨʘʬʽʯʥʦʾ 

ʤʽʥʣʠʚʦʩʪʽ ʪʘ ʽʥʪʨʦʜʫʢʮʽʷ. 

ɼʦʩʣʽʜʞʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʫʩʧʘʜʢʫʚʘʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʮʽʥʥʠʭ ʦʟʥʘʢ ʥʘʩʽʥʥʠʤ ʧʦʪʦʤʩʪʚʦʤ 

ʣʽʩʦʚʠʭ ʜʝʨʝʚʥʠʭ ʚʠʜʽʚ. ɺʽʜʽʙʨʘʥʦ ʩʦʪʥʽ ʩʝʣʝʢʮʽʡʥʠʭ ʦʙôʻʢʪʽʚ, ʨʦʟʨʦʙʣʝʥʦ ʣʽʩʦʥʘʩʽʥʥʝ 

ʨʘʡʦʥʫʚʘʥʥʷ ʜʣʷ ʦʩʥʦʚʥʠʭ ʣʽʩʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʧʦʨʽʜ ʋʢʨʘʾʥʠ, ʩʢʣʘʜʝʥʦ ʤʝʪʦʜʠʢʫ 

ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʷ ʪʘ ʇʨʦʛʨʘʤʫ ʩʦʨʪʦʚʠʚʝʜʝʥʥʷ ʣʽʩʦʚʠʭ ʧʦʨʽʜ ʚ ʋʢʨʘʾʥʽ. ʈʝʟʫʣʴʪʘʪʠ ʮʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʻ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʶ ʦʩʥʦʚʦʶ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʡ ʚʠʨʦʱʫʚʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʠʭ ʽ 

ʩʪʽʡʢʠʭ ʣʽʩʽʚ ʪʘ ʙʽʦʝʥʝʨʛʝʪʠʯʥʠʭ ʧʣʘʥʪʘʮʽʡ. ʆʮʽʥʝʥʦ ʩʪʘʥ ʣʽʩʦʚʠʭ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ 

ʋʢʨʘʾʥʠ [31]. 

ɿʜʽʡʩʥʝʥʦ ʘʥʘʪʦʤʽʯʥʽ, ʝʤʙʨʽʦʣʦʛʽʯʥʽ, ʮʠʪʦʣʦʛʽʯʥʽ, ʢʘʨʽʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʜʘʶʪʴ 

ʟʤʦʛʫ ʪʦʯʥʽʰʝ ʦʮʽʥʠʪʠ ʩʝʣʝʢʮʽʡʥʠʡ ʤʘʪʝʨʽʘʣ. ʋʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜʠʢʠ ʨʦʟʤʥʦʞʝʥʥʷ in vitro 

ʮʽʥʥʠʭ ʬʦʨʤ ʽ ʛʽʙʨʠʜʽʚ ʣʽʩʦʚʠʭ ʜʝʨʝʚ (ʷʣʠʥʠ, ʤʦʜʨʠʥʠ, ʛʦʨʦʙʠʥʠ, ʜʫʙʘ, ʣʽʱʠʥʠ ʪʦʱʦ).  
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ʇʝʨʩʧʝʢʪʠʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʣʽʩʦʚʦʾ ʩʝʣʝʢʮʽʾ ʚʢʣʶʯʘʶʪʴ ʥʘʩʘʤʧʝʨʝʜ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʷʚʥʠʭ ʩʝʣʝʢʮʽʡʥʠʭ ʦʙôʻʢʪʽʚ ʩʫʯʘʩʥʠʤʠ ʮʠʪʦʣʦʛʽʯʥʠʤʠ ʪʘ ʤʦʣʝʢʫʣʷʨʥʦ-

ʛʝʥʝʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʦʨʝʪʠʯʥʠʭ (ʤʽʥʣʠʚʽʩʪʴ ʽ ʘʜʘʧʪʘʮʽʷ) ʪʘ 

ʧʨʘʢʪʠʯʥʠʭ ʘʩʧʝʢʪʽʚ (ʣʽʩʦʥʘʩʽʥʥʘ ʩʧʨʘʚʘ, ʣʽʩʦʚʠʨʦʱʫʚʘʥʥʷ) ʫ ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ.  

ʅʝ ʚʪʨʘʯʘʻ ʘʢʪʫʘʣʴʥʦʩʪʽ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʚʽʜʙʦʨʫ, ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʦʮʽʥʶʚʘʥʥʷ 

ʦʙôʻʢʪʽʚ ʧʣʘʥʪʘʮʽʡʥʦʛʦ ʪʘ ʧʦʧʫʣʷʮʽʡʥʦʛʦ ʥʘʧʨʷʤʽʚ ʩʝʣʝʢʮʽʾ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʜʦʚʠʭ ʽ 

ʨʝʛʽʦʥʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ, ʧʦʭʦʜʞʝʥʥʷ, ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, 

ʘʜʘʧʪʘʮʽʡʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʛʝʥʝʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʝʨʝʚ ʪʦʱʦ.  

ɺʘʞʣʠʚʠʤ ʻ ʨʦʟʰʠʨʝʥʥʷ ʨʦʙʽʪ ʟ ʚʠʚʝʜʝʥʥʷ ʪʘ ʨʦʟʤʥʦʞʝʥʥʷ ʥʦʚʠʭ ʩʦʨʪʽʚ ʣʽʩʦʚʠʭ ʧʦʨʽʜ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ ʛʽʙʨʠʜʠʟʘʮʽʾ, ʧʦʣʽʧʣʦʾʜʽʾ ʪʘ ʾʭʥʴʦʛʦ ʧʦʻʜʥʘʥʥʷ, ʰʪʫʯʥʦʛʦ ʤʫʪʘʛʝʥʝʟʫ, 

ʙʽʦʪʝʭʥʦʣʦʛʽʾ ʽ ʛʝʥʥʦʾ ʽʥʞʝʥʝʨʽʾ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʟ ʣʽʩʦʚʦʾ ʝʢʦʣʦʛʽʾ ʻ ʥʦʨʤʘʪʠʚʠ ʜʦʧʫʩʪʠʤʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʘʝʨʦʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ, ʢʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ ʽʟ ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ 

ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ. ɺʠʟʥʘʯʝʥʦ ʧʦʢʘʟʥʠʢʠ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʩʪʘʥʫ ʪʘ ʩʪʽʡʢʦʩʪʽ ʣʽʩʦʚʠʭ 

ʝʢʦʩʠʩʪʝʤ ʚ ʫʤʦʚʘʭ ʜʽʾ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ (ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ, ʨʝʢʨʝʘʮʽʾ, 

ʧʦʞʝʞ ʪʦʱʦ) ʽ ʤʝʪʦʜʠ ʾʭ ʝʢʦʣʦʛʦ-ʙʽʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ [6].  

ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ ʚʠʟʥʘʯʠʪʠ ʧʦʢʘʟʥʠʢʠ ʧʦʞʝʞʦʩʪʽʡʢʦʩʪʽ ʣʽʩʽʚ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʛʦʜʥʠʭ 

ʫʤʦʚ, ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʽ ʥʘʷʚʥʦʩʪʽ ʛʦʨʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʚʠʷʚʠʪʠ ʦʩʦʙʣʠʚʦʩʪʽ 

ʧʦʰʢʦʜʞʝʥʥʷ ʧʦʞʝʞʘʤʠ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʪʘ ʢʨʠʪʝʨʽʾ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʾʭʥʴʦʾ ʜʝʛʨʘʜʘʮʽʾ. 

ʉʢʣʘʜʝʥʦ ʰʢʘʣʫ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʛʦʣʦʚʥʠʭ ʣʽʩʦʚʠʭ ʧʦʨʽʜ ʜʦ ʨʝʢʨʝʘʮʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. 

ɺʠʟʥʘʯʝʥʦ ʦʧʪʠʤʘʣʴʥʽ ʨʝʞʠʤʠ ʟʙʝʨʝʞʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʦʭʦʨʦʥʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʣʽʩʦʚʠʭ ʧʨʠʨʦʜʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʪʘ ʜʦʩʣʽʜʞʝʥʦ ʧʨʠʜʘʪʥʽʩʪʴ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ 

ʝʢʦʪʦʧʽʚ ʜʣʷ ʧʦʧʫʣʷʮʽʡ ʚʠʜʽʚ ʨʘʨʠʪʝʪʥʦʾ ʬʣʦʨʠ (ʄ. ɸ. ɹʦʥʜʘʨʫʢ). 

ɿʜʽʡʩʥʶʶʪʴʩʷ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʜʘʶʪʴ ʟʤʦʛʫ ʟʘ ʧʦʨʽʚʥʷʥʦ ʩʪʠʩʣʠʡ 

ʧʝʨʽʦʜ ʯʘʩʫ ʦʮʽʥʠʪʠ ʨʝʘʢʮʽʶ ʨʘʜʽʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʫ ʜʝʨʝʚ ʥʘ ʝʢʦʣʦʛʽʯʥʽ ʟʤʽʥʠ ʚ ʣʽʩʦʚʠʭ 

ʝʢʦʩʠʩʪʝʤʘʭ ʫ ʯʘʩʽ ʪʘ ʧʨʦʩʪʦʨʽ ʧʽʜ ʚʧʣʠʚʦʤ ʢʣʽʤʘʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʨʝʢʨʝʘʮʽʾ, ʧʦʞʝʞ, ʨʦʟʚʠʪʢʫ ʭʚʦʨʦʙ ʽ ʧʦʰʢʦʜʞʝʥʥʷ ʢʦʤʘʭʘʤʠ (ɯ. ʄ. ʂʦʚʘʣʴ). 

ʇʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʽʯʥʦʛʦ ʥʘʧʨʷʤʫ ʧʝʨʝʜʙʘʯʘʻ ʩʪʚʦʨʝʥʥʷ 

ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʽʯʥʦʾ ʩʽʪʢʠ ʟ ʦʭʦʧʣʝʥʥʷʤ ʥʘʡʙʽʣʴʰ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʭ ʣʽʩʦʩʪʘʥʽʚ ʟʘ 

ʧʨʠʨʦʜʥʠʤʠ ʟʦʥʘʤʠ ʨʽʚʥʠʥʥʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʠ, ʂʘʨʧʘʪ ʽ ʂʨʠʤʫ ʪʘ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʽʯʥʠʭ 

ʰʢʘʣ. ʎʝ ʜʘʩʪʴ ʟʤʦʛʫ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʽʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʨʽʟʥʠʭ ʨʽʚʥʽʚ, 

ʚʽʜ ʥʘʩʣʽʜʢʽʚ ʟʤʽʥ ʢʣʽʤʘʪʫ ʜʦ ʥʘʩʣʽʜʢʽʚ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʜʣʷ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ.  

ɺʠʷʚʣʝʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʜʠʥʘʤʽʢʠ ʧʘʪʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʣʽʩʘʭ ʋʢʨʘʾʥʠ, ʙʽʦʭʽʤʽʯʥʽ, 

ʬʽʟʽʦʣʦʛʽʯʥʽ ʪʘ ʤʦʨʬʦʣʦʛʽʯʥʽ ʦʟʥʘʢʠ ʩʪʽʡʢʦʩʪʽ ʜʝʨʝʚ ʜʦ ʢʦʨʝʥʝʚʦʾ ʛʫʙʢʠ (ɯ. ʄ. ʋʩʮʴʢʠʡ).  

ʌʫʥʜʘʤʝʥʪʘʣʴʥʠʤ ʧʽʜʩʫʤʢʦʤ ʜʦʩʣʽʜʞʝʥʴ ʽʟ ʣʽʩʦʚʦʾ ʝʥʪʦʤʦʣʦʛʽʾ ʻ ʨʦʟʨʦʙʢʘ ʬʝʥʦʣʦʛʽʯʥʦʾ 

ʪʝʦʨʽʾ ʜʠʥʘʤʽʢʠ ʯʠʩʝʣʴʥʦʩʪʽ ʢʦʤʘʭ-ʭʚʦʻʣʠʩʪʦʛʨʠʟʽʚ, ʨʦʟʨʦʙʢʘ ʙʘʣʴʥʦʾ ʦʮʽʥʢʠ ʧʨʠʥʘʜʥʦʩʪʽ 

ʥʘʩʘʜʞʝʥʴ ʜʣʷ ʰʢʽʜʣʠʚʠʭ ʢʦʤʘʭ. ɺʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜʠ ʦʙʣʽʢʫ ʯʠʩʝʣʴʥʦʩʪʽ ʪʘ ʩʪʘʥʫ 

ʧʦʧʫʣʷʮʽʡ ʰʢʽʜʣʠʚʠʭ ʢʦʤʘʭ. ʈʦʟʨʘʭʦʚʘʥʦ ʥʦʨʤʘʪʠʚʠ ʢʨʠʪʠʯʥʦʾ ʱʽʣʴʥʦʩʪʽ ʢʦʤʘʭ-

ʭʚʦʻʣʠʩʪʦʛʨʠʟʽʚ. ʂʽʣʴʢʽʩʥʦ ʦʮʽʥʝʥʦ ʰʢʽʜʣʠʚʽʩʪʴ ʩʪʦʚʙʫʨʦʚʠʭ ʢʦʤʘʭ, ʫʪʦʯʥʝʥʦ ʪʝʨʤʽʥʠ 

ʦʯʠʱʝʥʥʷ ʣʽʩʦʩʽʢ. ɺʠʟʥʘʯʝʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʤʽʥ ʩʝʟʦʥʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʧʦʰʠʨʝʥʥʷ 

ʰʢʽʜʣʠʚʠʭ ʢʦʤʘʭ ʫ ʟʚôʷʟʢʫ ʟʽ ʟʤʽʥʘʤʠ ʢʣʽʤʘʪʫ ʪʘ ʧʽʜʭʦʜʠ ʜʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘʩʣʽʜʢʽʚ ʮʠʭ 

ʟʤʽʥ [12, 13, 16, 30].  

ʋ ʟʚôʷʟʢʫ ʟʽ ʟʤʽʥʘʤʠ ʢʣʽʤʘʪʫ ʪʘ ʨʦʟʚʠʪʢʦʤ ʤʽʞʥʘʨʦʜʥʦʾ ʪʦʨʛʽʚʣʽ ʫ ʣʽʩʘʭ ʋʢʨʘʾʥʠ 

ʧʦʰʠʨʶʶʪʴʩʷ ʤʘʣʦʚʠʚʯʝʥʽ ʤʽʩʮʝʚʽ (ʩʢʣʝʨʦʬʦʤʦʟ, ʜʽʧʣʦʜʽʦʟ) ʪʘ ʯʫʞʦʟʝʤʥʽ ʰʢʽʜʣʠʚʽ 

ʦʨʛʘʥʽʟʤʠ, ʟʦʢʨʝʤʘ ʟʙʫʜʥʠʢʠ ʚʽʜʤʠʨʘʥʥʷ ʷʩʝʥʘ [28], ʜʦʪʽʩʪʨʦʤʦʟʫ, ʛʦʣʣʘʥʜʩʴʢʦʾ ʭʚʦʨʦʙʠ 

ʚôʷʟʽʚ ʪʦʱʦ. ɭ ʟʘʛʨʦʟʘ ʧʦʰʠʨʝʥʥʷ ʷʩʝʥʦʚʦʾ ʩʤʘʨʘʛʜʦʚʦʾ ʚʫʟʴʢʦʪʽʣʦʾ ʟʣʘʪʢʠ, ʘʟʽʡʩʴʢʦʛʦ ʚʫʩʘʯʘ.  

ʋ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ ʧʽʜ ʟʘʛʨʦʟʦʶ ʟʥʠʢʥʝʥʥʷ ʟʥʘʭʦʜʷʪʴʩʷ ʪʘʢʽ ʛʦʩʧʦʜʘʨʩʴʢʦ 

ʚʘʞʣʠʚʽ ʣʽʩʦʚʽ ʧʦʨʦʜʠ, ʷʢ ʷʩʝʥ, ʚʩʠʭʘʶʪʴ ʚôʷʟ, ʙʝʨʝʟʘ, ʷʣʠʥʘ. ɺʽʜʦʤʦʩʪʽ ʩʪʦʩʦʚʥʦ ʚʠʜʦʚʦʛʦ 

ʩʢʣʘʜʫ, ʰʢʽʜʣʠʚʦʩʪʽ, ʪʝʨʤʽʥʽʚ ʨʦʟʚʠʪʢʫ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʟʤʽʱʝʥʥʷ ʫ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ 

ʰʢʽʜʥʠʢʽʚ ʽʥʰʠʭ, ʢʨʽʤ ʜʫʙʘ ʪʘ ʩʦʩʥʠ, ʣʽʩʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʪʘ ʩʫʧʫʪʥʽʭ ʧʦʨʽʜ ʫ ʣʽʩʘʭ ʋʢʨʘʾʥʠ 

ʚʜ̔ʩʫʪʥʽ ʘʙʦ ʥʝ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʽ. ʊʦʤʫ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʧʨʠʜʽʣʷʻʪʴʩʷ ʫʚʘʛʘ ʜʦʩʣʽʜʞʝʥʥʷʤ 
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ʧʦʰʠʨʝʥʥʷ, ʨʦʟʚʠʪʢʫ ʪʘ ʰʢʽʜʣʠʚʦʩʪʽ ʢʦʤʘʭ ʥʘ ʙʝʨʝʟʽ, ʷʩʝʥʽ, ʚôʷʟʽ ʪʦʱʦ, ʘ ʪʘʢʦʞ ʚʠʚʯʝʥʥʶ 

ʩʧʽʣʴʥʦʾ ʜʽʾ ʢʦʤʘʭ ʽ ʟʙʫʜʥʠʢʽʚ ʭʚʦʨʦʙ ʥʘ ʩʪʘʥ ʥʘʩʘʜʞʝʥʴ. ɿʦʢʨʝʤʘ ʚʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜʠʯʥʽ 

ʧʽʜʭʦʜʠ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʦʬʽʦʩʪʦʤʦʚʠʭ ʛʨʠʙʽʚ, ʷʢʽ ʧʝʨʝʥʦʩʷʪʴ ʢʦʨʦʾʜʠ [11, 29].  

ɿ ʧʠʪʘʥʴ ʟʘʭʠʩʪʫ ʣʽʩʫ ʥʘʫʢʦʚʮʽ (ɺ.ʃ . ʄʻʰʢʦʚʘ, ʂ. ɺ. ɼʘʚʠʜʝʥʢʦ) ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʜʚʦʭ 

ʤʽʞʥʘʨʦʜʥʠʭ ʧʨʦʝʢʪʘʭ ɭʚʨʦʧʝʡʩʴʢʦʾ ʂʦʦʧʝʨʘʮʽʾ ʟ ʥʘʫʢʠ ʽ ʪʝʭʥʦʣʦʛʽʡ (COST): çɺʽʜʤʠʨʘʥʥʷ 

ʷʩʝʥʘ ʫ ɭʚʨʦʧʽ: ʨʦʟʨʦʙʣʝʥʥʷ ʧʦʨʘʜʥʠʢʽʚ ʽ ʩʪʨʘʪʝʛʽʾ ʥʝʚʠʩʥʘʞʣʠʚʦʛʦ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ (FRAXBACK)è ʪʘ çɺʠʟʥʘʯʝʥʥʷ ʽʥʚʘʟʽʡʥʦʩʪʽ ʪʘ ʨʠʟʠʢʫ ʧʦʰʠʨʝʥʥʷ ʜʦʪʽʩʪʨʦʤʠ 

(DIAROD)è.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽʟ ʤʠʩʣʠʚʩʴʢʦʾ ʪʝʤʘʪʠʢʠ ʚʠʷʚʣʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʜʠʥʘʤʽʢʠ ʧʦʧʫʣʷʮʽʡ ʤʠʩʣʠʚʩʴʢʠʭ ʚʦʜʦʧʣʘʚʥʠʭ ʽ ʚʦʜʥʦ-ʙʦʣʦʪʷʥʠʭ ʧʪʘʭʽʚ ʪʘ ʽʥʰʠʭ ʪʚʘʨʠʥ; 

ʦʙˇʨʫʥʪʦʚʘʥʦ ʚʦʣʴʻʨʥʝ ʫʪʨʠʤʘʥʥʷ ʣʘʥʽ, ʚʠʟʥʘʯʝʥʦ ʩʪʨʘʪʝʛʽʶ ʨʦʟʩʝʣʝʥʥʷ ʟʫʙʨʘ ʚ ʋʢʨʘʾʥʽ, 

ʩʢʣʘʜʝʥʦ çʇʦʨʘʜʥʠʢ ʻʛʝʨè̫ [27]. 

ʆʩʥʦʚʥʠʤ ʟʤʽʩʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʣʘʙʦʨʘʪʦʨʽʾ ʥʦʚʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ 

ʽʥʬʦʨʤʘʪʠʟʘʮʽʷ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷ (ʩʪʚʦʨʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʧʨʦʛʨʘʤʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʪʘ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʬʘʭʽʚʮʽʚ 

ʜʣʷ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʢʝʨʫʚʘʥʥʷ). ʉʪʚʦʨʝʥʦ ɼʝʨʞʘʚʥʫ ʽʥʬʦʨʤʘʮʽʡʥʫ ʩʠʩʪʝʤʫ çʃʽʩʠ ʋʢʨʘʾʥʠè. 

ʉʫʯʘʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʣʘʙʦʨʘʪʦʨʽʾ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʤʦʜʝʨʥʽʟʘʮʽʶ ʽʩʥʫʶʯʦʾ ɻɯʉ 

ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʩʫʯʘʩʥʠʭ ʩʝʨʚʝʨʽʚ ʛʝʦʙʘʟ ʜʘʥʠʭ ʪʘ ʧʨʦʛʨʘʤʥʠʭ ɻɯʉ ʧʣʘʪʬʦʨʤ, ʘ 

ʪʘʢʦʞ ʥʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʟʙʦʨʫ ʽʥʬʦʨʤʘʮʽʾ ʧʽʜ ʯʘʩ ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ɻɯʉ ʣʽʩʛʦʩʧʫ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ɼɿɿ, GPS, ʙʝʟʦʧʣʘʪʥʠʭ ʧʨʦʛʨʘʤʥʠʭ 

ʟʘʩʦʙʽʚ ʪʘ XML-ʩʪʘʥʜʘʨʪʽʚ ʽ ʩʪʚʦʨʝʥʥʷ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʝʦʽʥʬʦʨʤʘ-

ʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʜʘʥʠʭ ʽ 

ʩʪʘʥʜʘʨʪʽʚ. 

ʋʢʨʅɼɯʃɻɸ ʻ ʅʘʮʽʦʥʘʣʴʥʠʤ ʢʦʦʨʜʠʥʫʚʘʣʴʥʠʤ ʮʝʥʪʨʦʤ ʣʽʩʦʚʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ. 

ʅʘʫʢʦʚʮʷʤʠ ʨʦʟʨʦʙʣʝʥʦ ʢʦʥʮʝʧʪʫʘʣʴʥ ̔ ʦʩʥʦʚʠ ʤʦʥʽʪʦʨʠʥʛʫ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ ʋʢʨʘʾʥʠ, 

ʦʙˇʨʫʥʪʦʚʘʥʦ ʥʘʫʢʦʚ ̔ ʧʨʠʥʮʠʧʠ ʡʦʛʦ ʩʪʨʫʢʪʫʨʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʦʨʛʘʥʟ̔ʘʮʽʾ, ʤʝʪʦʜʠʯʥ ̔

ʧʽʜʭʦʜʠ ʦʮʽʥʶʚʘʥʥʷ ʜʠʥʘʤʽʢʠ ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʥʫ, ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʣʽʩʽʚ (ʫ 

ʪʦʤʫ ʯʠʩʣʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʝʪʦʜʽʚ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʛʝʦʩʪʘʪʠʩʪʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ). ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ ʜʝʨʝʚʥʦʛʦ ʷʨʫʩʫ ʟʘ ʜʘʥʠʤʠ 

ʤʦʥʽʪʦʨʠʥʛʫ ɯɯ ʨʽʚʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʘʥʫ ʢʨʦʥ, ʨʽʚʥʷ ʧʦʰʢʦʜʞʝʥʥʷ ʡ ʚʽʜʧʘʜʫ ʜʝʨʝʚ 

(ʊ. ʉ. ʇʠʚʦʚʘʨ). ʈʦʟʨʦʙʣʝʥʦ ʥʦʨʤʘʪʠʚʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʮʽʥʶʚʘʥʥʷ ʜʠʥʘʤʽʢʠ 

ʚʫʛʣʝʮʶ ʚ ʦʩʥʦʚʥʠʭ ʪʠʧʘʭ ʣʽʩʫ, ʨʦʟʨʦʙʣʝʥʦ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʠʯʥʽ ʦʩʥʦʚʠ ʥʘʮʽʦʥʘʣʥɹʦʾ ʩʠʩʪʝʤʠ 

ʦʙʣʽʢʫ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʫ ʧʽʜʩʝʢʪʦʨʽ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʂʽʦʪʩʴʢʦʛʦ 

ʧʨʦʪʦʢʦʣʫ, ʦʮʽʥʝʥʦ ʫʨʘʟʣʠʚʽʩʪʴ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ ʜʦ ʟʤʽʥ ʢʣʽʤʘʪʫ, ʧʨʦʛʥʦʟʦʚʘʥʦ ʾʭʥʶ 

ʜʠʥʘʤʽʢʫ ʚ ʫʤʦʚʘʭ ʟʤʽʥ ʢʣʽʤʘʪʫ [2]. 

ʆʜʝʨʞʘʥʽ ʜʘʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʜʠʥʘʤʽʢʠ ʧʨʠʨʦʩʪʫ ʡ ʟʘʧʘʩʫ 

ʥʘʩʘʜʞʝʥʴ, ʘʥʘʣʽʟʫ ʚʧʣʠʚʫ ʟʤʽʥ ʢʣʽʤʘʪʫ ʥʘ ʣʽʩʠ, ʘʜʘʧʪʘʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʣʽʩʽʚ, ʩʮʝʥʘʨʽʾʚ 

ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʩʪʨʘʪʝʛʽʡ ʣʽʩʦʫʧʨʘʚʣʽʥʥʷ. ʑʦʨʽʯʥʦ ʥʘʜʘʻʪʴʩʷ 

ʽʥʬʦʨʤʘʮʽʷ ʜʦ ʅʘʮʽʦʥʘʣʴʥʦʾ ʜʦʧʦʚʽʜʽ ʧʨʦ ʩʪʘʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʣʽʩʽʚ ʋʢʨʘʾʥʠ ʪʘ ʥʘ ʚʠʢʦʥʘʥʥʷ ʨʝʟʦʣʶʮʽʾ MCPFE S1.  

ʈʦʟʨʦʙʣʝʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʚ ʋʢʨʘʾʥʽ ʩʝʨʪʠʬʽʢʘʮʽʾ ʣʽʩʽʚ, ʧʨʦʝʢʪ 

ʢʨʠʪʝʨʽʾʚ ʪʘ ʽʥʜʠʢʘʪʦʨʽʚ ʩʪʘʣʦʛʦ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ.  

ʋʢʘʟʦʤ ʇʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ ʧʨʠʩʫʜʞʝʥʦ ɼʝʨʞʘʚʥʫ ʧʨʝʤʽʶ ʋʢʨʘʾʥʠ ʚ ʛʘʣʫʟʽ ʥʘʫʢʠ ʽ 

ʪʝʭʥʽʢʠ ʟʘ ʮʠʢʣ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʩʪʦʩʦʚʥʦ ʤʝʪʦʜʽʚ ʙʽʦʽʥʜʠʢʘʮʽʾ ʽ ʙʽʦʤʦʥʽʪʦʨʠʥʛʫ ʧʨʠʨʦʜʥʠʭ 

ʝʢʦʩʠʩʪʝʤ ʋʢʨʘʾʥʠ ʢʦʣʝʢʪʠʚʫ ʫʢʨʘʾʥʩʴʢʠʭ ʥʘʫʢʦʚʮʽʚ, ʜʦ ʩʢʣʘʜʫ ʷʢʦʛʦ ʫʚʽʡʰʦʚ ʟʘʚʽʜʫʚʘʯ 

ʣʘʙʦʨʘʪʦʨʽʾ ʤʦʥʽʪʦʨʠʥʛʫ ʽ ʩʝʨʪʠʬʽʢʘʮʽʾ ʣʽʩʽʚ ɯ. ʌ. ɹʫʢʰʘ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʚʘʛʦʤʽ ʥʘʫʢʦʚʽ 

ʨʝʟʫʣʴʪʘʪʠ, ʷʢʽ ʦʪʨʠʤʘʥʦ ʚ ʋʢʨʅɼɯʃɻɸ ʟ ʧʠʪʘʥʴ ʤʦʥʽʪʦʨʠʥʛʫ ʣʽʩʽʚ.  

ʆʩʥʦʚʥʠʤʠ ʥʘʧʨʷʤʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʣʘʙʦʨʘʪʦʨʽʾ ʝʢʦʥʦʤʽʢʠ ʻ ʨʦʟʨʦʙʣʝʥʥʷ ʟʘʩʘʜ ʩʫʯʘʩʥʦʾ 

ʣʽʩʦʚʦʾ ʧʦʣʽʪʠʢʠ; ʨʝʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ; ʘʥʘʣʽʟ 

ʬʽʥʘʥʩʦʚʦ-ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ; 

ʧʣʘʥʫʚʘʥʥʷ ʽ ʬʽʥʘʥʩʫʚʘʥʥʷ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ; ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʧʨʦʛʥʦʟ 
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ʨʦʟʚʠʪʢʫ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ; ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ; ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ; ʦʨʛʘʥʽʟʘʮʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʧʨʘʮʽ ʫ ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ. 

ʉʬʦʨʤʫʣʴʦʚʘʥʦ ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʧʨʠʥʮʠʧʠ ʬʦʨʤʫʚʘʥʥʷ ʩʫʯʘʩʥʦʾ ʣʽʩʦʚʦʾ ʧʦʣʽʪʠʢʠ ʪʘ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʫʤʦʚʘʭ ʨʠʥʢʦʚʦʾ ʝʢʦʥʦʤʽʢʠ. ʅʘʫʢʦʚʮʽ ʋʢʨʅɼɯʃɻɸ 

(ɯ. ʌ. ɹʫʢʰʘ, ɸ. ʉ. ʊʦʨʦʩʦʚ, ʄ. ʄ. ɺʝʜʤʽʜʴ, ɻ. ɺ.ɹʦʥʜʘʨʫʢ) ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʧʨʦʝʢʪ ̔ʌɸʆ 

çʂʦʥʩʦʣʽʜʘʮʽʷ ʣʽʩʦʚʦʾ ʧʦʣʽʪʠʢʠ ʚ ʋʢʨʘʾʥʽè (ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʝʢʩʧʝʨʪʽʚ ʌɸʆ ʟ ʅʽʤʝʯʯʠʥʠ, ʏʝʭʽʾ, 

ʋʛʦʨʱʠʥʠ).  

ʇʨʠʜʽʣʷʻʪʴʩʷ ʫʚʘʛʘ ʚʜʦʩʢʦʥʘʣʝʥʥʶ ʤʝʭʘʥʽʟʤʫ ʨʝʘʣʽʟʘʮʽʾ ʩʫʯʘʩʥʦʾ ʣʽʩʦʚʦʾ ʧʦʣʽʪʠʢʠ ʪʘ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʣʽʩʘʤʠ ʽ ʣʽʩʦʚʠʤ ʛʦʩʧʦʜʘʨʩʪʚʦʤ, ʦʧʪʠʤʽʟʘʮʽ ʾʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʚʠʨʦʙʥʠʯʦʾ 

ʩʪʨʫʢʪʫʨʠ ʧʽʜʧʨʠʻʤʩʪʚ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ ʨʦʟʨʦʙʠʪʠ ʝʢʦʥʦʤʽʯʥʽ ʤʦʜʝʣʽ 

ʧʣʘʥʫʚʘʥʥʷ ʡ ʬʽʥʘʥʩʫʚʘʥʥʷ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʚʜʦʩʢʦʥʘʣʠʪʠ ʝʢʦʥʦʤʽʯʥʽ 

ʤʝʭʘʥʽʟʤʠ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʚʠʨʦʙʥʠʯʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ, ʨʦʟʨʦʙʠʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʩʦʚʠʭ 

ʨʝʩʫʨʩʽʚ ʥʘ ʦʩʥʦʚʽ ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʾʭʥʴʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚ ʨʦʟʨʽʟʽ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ. 

ɯʜʝʾ ʪʘ ʨʦʟʨʦʙʢʠ ʜʦʩʣʽʜʥʠʢʽʚ ʋʢʨʅɼɯʃɻɸ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ʜʝʩʷʪʢʘʭ ʤʦʥʦʛʨʘʬʽʡ, ʟʦʢʨʝʤʘ 

[1ï10, 12, 17ï21, 23ï25]. ɺʦʥʠ ʚʽʜʦʙʨʘʞʝʥʽ ʫ ʚʘʞʣʠʚʠʭ ʟʘʢʦʥʘʭ ʽ ʜʝʩʷʪʢʘʭ ʜʦʢʫʤʝʥʪʽʚ 

ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʟʦʢʨʝʤʘ ʚ ʃʽʩʦʚʦʤʫ ʂʦʜʝʢʩʽ ʋʢʨʘʾʥʠ, ɼʝʨʞʘʚʥʽʡ ʮʽʣʴʦʚʽʡ 

ʧʨʦʛʨʘʤʽ çʃʽʩʠ ʋʢʨʘʾʥʠè ʥʘ 2010ï2015 ʨʨ., ʇʨʦʛʨʘʤʽ ʨʦʟʚʠʪʢʫ ʣʽʩʦʥʘʩʽʥʥʦʾ ʩʧʨʘʚʠ ʥʘ 2010ï

2015 ʨʨ., ʂʦʥʮʝʧʮʽʾ ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʮʽʾ ʚ ʋʢʨʘʾʥʽ, ʂʦʥʮʝʧʮʽʾ ʨʝʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ 

ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ. ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʨʦʟʨʦʙʣʝʥʦ çʇʨʘʚʠʣʘ ʨʫʙʦʢ ʛʦʣʦʚʥʦʛʦ 

ʢʦʨʠʩʪʫʚʘʥʥʷè, çʇʨʘʚʠʣʘ ʧʦʣʽʧʰʝʥʥʷ ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʣʽʩʽʚè, çɯʥʩʪʨʫʢʮʽʶ ʟ ʧʨʦʚʝʜʝʥʥʷ 

ʨʫʙʦʢ ʬʦʨʤʫʚʘʥʥʷ ʽ ʦʟʜʦʨʦʚʣʝʥʥʷ ʣʽʩʽʚè, "èʅʘʩʪʘʥʦʚʠ ʟ ʚʠʜʽʣʝʥʥʷ, ʟʙʝʨʝʞʝʥʥʷ ʪʘ 

ʚʽʜʪʚʦʨʝʥʥʷ ʮʽʥʥʦʛʦ ʛʝʥʝʪʠʯʥʦʛʦ ʬʦʥʜʫ ʣʽʩʦʚʠʭ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʋʢʨʘʾʥʠè, çʈʝʢʦʤʝʥʜʘʮʽʾ ʟ 

ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʫʤʦʚʘʭ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷè, çʈʝʢʦʤʝʥʜʘʮʽʾ ʟ 

ʣʽʩʦʚʦʾ ʩʝʨʪʠʬʽʢʘʮʽʾ ʜʣʷ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚè, çʅʘʩʪʘʥʦʚʠ ʟ ʚʠʜʽʣʝʥʥʷ, 

ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʚʽʜʪʚʦʨʝʥʥʷ ʮʽʥʥʦʛʦ ʛʝʥʝʪʠʯʥʦʛʦ ʬʦʥʜʫ ʣʽʩʦʚʠʭ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʋʢʨʘʾʥʠè, 

çʈʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʧʦʢʨʘʱʘʥʥʷ ʩʪʘʥʫ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʤʝʣʽʦʨʘʪʠʚʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʭʠʩʥʠʭ 

ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʨʽʟʥʦʛʦ ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷè, çʈʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʦʙʩʪʝʞʝʥʥʷ 

ʩʦʩʥʦʚʠʭ ʢʫʣʴʪʫʨ ʥʘ ʟʘʩʝʣʝʥʽʩʪʴ ʰʢʽʜʣʠʚʠʤʠ ʢʦʤʘʭʘʤʠè, çʄʝʪʦʜʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ 

ʦʙʩʪʝʞʝʥʥʷ ʦʩʝʨʝʜʢʽʚ ʩʪʦʚʙʫʨʦʚʠʭ ʰʢʽʜʥʠʢʽʚ ʣʽʩʫè ʪʘ ʽʥʰʽ ʚʘʞʣʠʚʽ ʥʦʨʤʘʪʠʚʥʽ ʜʦʢʫʤʝʥʪʠ, 

ʷʢʽ  ʧʦʢʣʘʜʝʥʽ ʚ ʦʩʥʦʚʫ ʩʫʯʘʩʥʦʾ ʧʨʘʢʪʠʢʠ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ. 

ɺʠʩʥʦʚʢʠ. ʏʠʩʣʝʥʥʽ ʥʘʧʨʘʮʶʚʘʥʥʷ ʋʢʨʅɼɯʃɻɸ ʟ ʧʠʪʘʥʴ ʣʽʩʦʚʦʾ ʪʠʧʦʣʦʛʽʾ, ʛʽʜʨʦʣʦʛʽʾ, 

ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ ʡ ʣʽʩʦʨʦʟʚʝʜʝʥʥʷ, ʣʽʩʽʚʥʠʮʪʚʘ ʡ ʣʽʩʦʟʥʘʚʩʪʚʘ, ʩʝʣʝʢʮʽʾ, ʝʢʦʣʦʛʽʾ ʡ ʟʘʭʠʩʪʫ 

ʣʽʩʫ ʫʚʽʡʰʣʠ ʫ ʩʚʽʪʦʚʫ ʧʨʘʢʪʠʢʫ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ.  

ʎʝ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʧʦʚôʷʟʘʥʝ ʟ ʪʠʤ, ʱʦ ʙʘʛʘʪʦʨʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʜʽʡʩʥʶʶʪʴʩʷ ʥʘ 

ʧʦʩʪʽʡʥʠʭ ʧʨʦʙʥʠʭ ʧʣʦʱʘʭ ʫʩʽʻʾ ʜʦʩʣʽʜʥʦ ʾʤʝʨʝʞʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʠʨʦʜʥʦ-

ʢʣʽʤʘʪʠʯʥʠʭ ʽ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʋʢʨʅɼɯʃɻɸ ʡ ʫ ʧʦʜʘʣʴʰʦʤʫ ʤʘʶʪʴ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʰʣʷʭʽʚ ʧʽʜʚʠʱʝʥʥʷ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʾ ʨʦʣʽ ʣʽʩʽʚ ʋʢʨʘʾʥʠ ʚ ʫʤʦʚʘʭ ʛʣʦʙʘʣʴʥʠʭ ʟʤʽʥ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʙʽʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʣʽʩʽʚ, ʥʘ ʧʦʤôʷʢʰʝʥʥʷ ʟʘʚʜʷʢʠ ʣʽʩʘʤ 

ʥʘʩʣʽʜʢʽʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʥʘ ʦʭʦʨʦʥʫ ʪʘ ʟʘʭʠʩʪ ʣʽʩʽʚ ʚʽʜ ʧʦʞʝʞ, ʰʢʽʜʥʠʢʽʚ ʽ ʭʚʦʨʦʙ, ʚʠʨʽʰʝʥʥʷ 

ʚʘʞʣʠʚʠʭ ʜʝʨʞʘʚʥʠʭ ʧʨʦʙʣʝʤ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʥʘʛʘʣʴʥʦʶ ʥʝʦʙʭʽʜʥʽʩʪʶ ʟʙʽʣʴʰʝʥʥʷ 

ʣʽʩʦʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʘ ʪʘʢʦʞ ʣʽʩʠʩʪʦʩʪʽ ʋʢʨʘʾʥʠ ʜʦ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʚʥʷ. 

ɿʛʽʜʥʦ ʽʟ ʮʠʤ ʧʝʨʩʧʝʢʪʠʚʥʽ ʥʘʫʢʦʚʽ ʟʘʚʜʘʥʥʷ ʧʦʚôʷʟʘʥʽ ʟ ʫʜʦʩʢʦʥʘʣʝʥʥʷʤ ʣʽʩʦʚʦʾ 

ʧʦʣʽʪʠʢʠ, ʩʪʚʦʨʝʥʥʷʤ, ʚʠʨʦʱʫʚʘʥʥʷʤ ʣʽʩʫ ʪʘ ʟʙʝʨʝʞʝʥʥʷʤ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ ʚ ʫʤʦʚʘʭ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ (ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʨʝʢʨʝʘʮʽʾ, ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ) ʪʘ ʧʦʰʠʨʝʥʥʷ ʰʢʽʜʣʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʚʜʦʩʢʦʥʘʣʝʥʥʷʤ ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ 

ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ ʣʽʩʽʚ, ʨʦʟʨʦʙʣʝʥʥʷʤ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʤ̫ ʩʫʯʘʩʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʧʨʘʢʪʠʢʫ ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷ.  

ʈʦʟʨʦʙʢʠ ʋʢʨʅɼɯʃɻɸ ʙʫʣʠ ʽ ʻ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʨʦʟʚʠʪʢʫ ʣʽʩʦʚʦʾ ʥʘʫʢʠ ʚ ʋʢʨʘʾʥʽ, ʘ ʪʘʢʦʞ 

ʜʣʷ ʧʝʨʝʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʥʘ ʟʘʩʘʜʠ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. 
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Tkach V. P., Meshkova V. L. 

THE ROLE OF URIFFM IN THE DEVELOPMENT OF UKRAINIAN FOREST SCIENCE  

Ukrainian Research Institute of Forestry & Forest Melioration named after G. M. Vysotsky  

A brief history of URIFFM is presented. Characteristics of stationary researches of the Institute and its network of 

experimental stations are given. Achievements and perspective research on some problems are described. Importance of 

geographical approach and accounting forest site conditions during forest research is accented.  

Further investigations of URIFFM must be also directed on the ground of the ways of improvement the 

environmental role of forests of Ukraine in conditions of global environment change, increase the biological stability of 

forests, the mitigation due to the forests the consequences of climate change, on forest protection from fire, pests and 

diseases, and on solution of important national problems connected with the urgent need to increase the forest growth 

potential and forest coverage in Ukraine to optimal level. 

Standards and recommendations of URIFFM were and remain the basis of development of forest science in 

Ukraine, and transition of the forest management to the ways of sustainable development. 

Key words: history of forest science, forest typology, forest science, forestry, reforestation and afforestation, 

forest protection, forest ecology, forest soil science, forest breeding, information technologies, forest economics and 

politicy, forest monitoring and inventory. 

 

ʊʢʘʯ ɺ. ʇ., ʄʝʰʢʦʚʘ ɺ. ʃ. 

ʈʆʃʔ ʋʂʈʅʀʀʃʍɸ ɺ ʈɸɿɺʀʊʀʀ ʋʂʈɸʀʅʉʂʆʁ ʃɽʉʅʆʁ ʅɸʋʂʀ 

ʋʢʨʘʠʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʮʠʠ 

ʠʤ. ɻ. ʅ. ɺʳʩʦʮʢʦʛʦ 

ʆʩʚʝʱʝʥʘ ʢʨʘʪʢʘʷ ʠʩʪʦʨʠʷ ʋʢʨʅʀʀʃʍɸ. ʇʨʠʚʝʜʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʘʮʠʦʥʘʨʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, 

ʦʩʫʱʝʩʪʚʣʷʝʤʳʭ ʀʥʩʪʠʪʫʪʦʤ ʠ ʦʧʳʪʥʦʡ ʩʝʪʴʶ. ʈʘʩʩʤʦʪʨʝʥʳ ʜʦʩʪʠʞʝʥʠʷ ʠ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʦʪʜʝʣʴʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ. ʆʪʤʝʯʘʝʪʩʷ ʚʘʞʥʦʩʪʴ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʠ ʧʨʠʥʷʪʠʷ ʚʦ ʚʥʠʤʘʥʠʝ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ ʧʨʠ ʨʝʰʝʥʠʠ ʟʘʜʘʯ ʣʝʩʥʦʡ ʥʘʫʢʠ.  

ʀʩʩʣʝʜʦʚʘʥʠʷ ʋʢʨʅʀʀʃʍɸ ʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʦʙʦʩʥʦʚʘʥʠʝ ʧʫʪʝʡ ʧʦʚʳʰʝʥʠʷ 

ʧʨʠʨʦʜʦʦʭʨʘʥʥʦʡ ʨʦʣʠ ʣʝʩʦʚ ʋʢʨʘʠʥʳ ʚ ʫʩʣʦʚʠʷʭ ʛʣʦʙʘʣʴʥʳʭ ʠʟʤʝʥʝʥʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʣʝʩʦʚ, ʥʘ ʩʤʷʛʯʝʥʠʝ ʙʣʘʛʦʜʘʨʷ ʣʝʩʘʤ ʧʦʩʣʝʜʩʪʚʠʡ ʠʟʤʝʥʝʥʠʡ ʢʣʠʤʘʪʘ, ʥʘ ʦʭʨʘʥʫ ʠ ʟʘʱʠʪʫ ʣʝʩʦʚ 

ʦʪ ʧʦʞʘʨʦʚ, ʚʨʝʜʠʪʝʣʝʡ ʠ ʙʦʣʝʟʥʝʡ, ʨʝʰʝʥʠʝ ʚʘʞʥʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʩʫʱʥʦʡ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʦʚʳʰʝʥʠʷ ʣʝʩʦʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʘ ʪʘʢʞʝ ʣʝʩʠʩʪʦʩʪʠ ʋʢʨʘʠʥʳ ʜʦ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʫʨʦʚʥʷ. 

ʈʘʟʨʘʙʦʪʢʠ ʋʢʨʅʀʀʃʍɸ ʙʳʣʠ ʠ ʦʩʪʘʶʪʩʷ ʦʩʥʦʚʦʡ ʨʘʟʚʠʪʠʷ ʣʝʩʥʦʡ ʥʘʫʢʠ ʚ ʋʢʨʘʠʥʝ, ʘ ʪʘʢʞʝ ʧʝʨʝʚʦʜʘ 

ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʥʘ ʧʫʪʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʪʦʨʠʷ ʣʝʩʥʦʡ ʥʘʫʢʠ, ʣʝʩʥʘʷ ʪʠʧʦʣʦʛʠʷ, ʣʝʩʦʚʝʜʝʥʠʝ, ʣʝʩʦʚʦʜʩʪʚʦ, ʣʝʩʦʚʦʩʩʪʘʥʦʚ-

ʣʝʥʠʝ ʠ ʣʝʩʦʨʘʟʚʝʜʝʥʠʝ, ʟʘʱʠʪʘ ʣʝʩʘ, ʣʝʩʥʘʷ ʵʢʦʣʦʛʠʷ, ʣʝʩʥʦʝ ʧʦʯʚʦʚʝʜʝʥʠʝ, ʣʝʩʥʘʷ ʩʝʣʝʢʮʠʷ, ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ 

ʪʝʭʥʦʣʦʛʠʠ, ʣʝʩʥʘʷ ʵʢʦʥʦʤʠʢʘ ʠ ʧʦʣʠʪʠʢʘ, ʤʦʥʠʪʦʨʠʥʛ ʠ ʠʥʚʝʥʪʘʨʠʟʘʮʠʷ ʣʝʩʦʚ. 
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ɺ. ʇ. ʊʂɸʏ, ɽ. ʉ. ʄʀɻʋʅʆɺɸ
*
 

ʈʆɼʆʅɸʏɸʃʔʅʀʂ ʉʊɽʇʅʆɻʆ ʃɽʉʆɺɽɼɽʅʀʗ ʀ ɸɻʈʆʃɽʉʆʄɽʃʀʆʈɸʎʀʀ 

(ʢ 150-ʣʝʪʠʶ ʩʦ ʜʥʷ ʨʦʞʜʝʥʠʷ ɻ. ʅ. ɺʳʩʦʮʢʦʛʦ) 
ʋʢʨʘʠʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ  ʠ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʮʠʠ 

ʠʤ. ɻ. ʅ. ɺʳʩʦʮʢʦʛʦ 
 

ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥ ʚʳʜʘʶʱʠʡʩʷ ʚʢʣʘʜ ʫʯʝʥʦʛʦ-ʵʥʮʠʢʣʦʧʝʜʠʩʪʘ ɻ. ʅ. ɺʳʩʦʮʢʦʛʦ ʚ ʨʘʟʨʘʙʦʪʢʫ ʧʨʦʙʣʝʤ ʩʪʝʧʥʦʛʦ 

ʣʝʩʦʨʘʟʚʝʜʝʥʠʷ, ʚʳʜʚʠʛʘʶʱʠʡ ʝʛʦ ʥʘ ʧʦʣʦʞʝʥʠʝ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʘ ʩʪʝʧʥʦʛʦ ʣʝʩʦʚʝʜʝʥʠʷ ʠ ʣʝʩʦʚʦʜʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɺr ʩʦʮʢʠʡ ɻ. ʅ., ʣʝʩʦʚʦʜʩʪʚʦ, ʣʝʩʦʚʝʜʝʥʠʝ, ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʮʠʷ. 

 

ɺʚʝʜʝʥʠʝ. ɻʝʦʨʛʠʡ ʅʠʢʦʣʘʝʚʠʯ ɺʳʩʦʮʢʠʡ, ʧʦ ʠʥʠʮʠʘʪʠʚʝ ʢʦʪʦʨʦʛʦ ʙʳʣ ʩʦʟʜʘʥ ʧʝʨʚʳʡ ʚ 

ʉʉʉʈ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʣʝʩʥʦʛʦ ʧʨʦʬʠʣʷ, ʥʳʥʝʰʥʠʡ ʋʢʨʅʀʀʃʍɸ, 

ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʢʨʫʧʥʝʡʰʠʡ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʪʦʨʦʚ, ʟʘʣʦʞʠʚʰʠʤ 

ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʩʪʝʧʥʦʛʦ ʣʝʩʦʚʝʜʝʥʠʷ ʠ ʣʝʩʦʚʦʜʩʪʚʘ. ʅʦ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ 

ʭʘʨʘʢʪʝʨʥʳʭ ʯʝʨʪ ʝʛʦ ʢʘʢ ʫʯʝʥʦʛʦ ʙʳʣʘ ʥʝʦʙʳʯʘʡʥʘʷ ʰʠʨʦʪʘ ʥʘʫʯʥʳʭ ʠʥʪʝʨʝʩʦʚ, ʯʪʦ 

ʧʦʟʚʦʣʠʣʦ ʝʤʫ ʦʩʪʘʚʠʪʴ ʛʣʫʙʦʢʠʡ ʩʣʝʜ ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ ʝʩʪʝʩʪʚʝʥʥʦʥʘʫʯʥʳʭ ʟʥʘʥʠʡ. 

ʋʯʝʥʳʝ ʧʦ ʤʝʥʴʰʝʡ ʤʝʨʝ ʚʦʩʴʤʠ ʜʠʩʮʠʧʣʠʥ ï ʣʝʩʦʚʦʜʩʪʚʘ, ʧʦʯʚʦʚʝʜʝʥʠʷ, ʛʝʦʙʦʪʘʥʠʢʠ, 

ʵʢʦʣʦʛʠʠ, ʛʝʦʛʨʘʬʠʠ, ʛʠʜʨʦʣʦʛʠʠ, ʢʣʠʤʘʪʦʣʦʛʠʠ, ʤʝʪʝʦʨʦʣʦʛʠʠ ï ʩʯʠʪʘʶʪ ɺʳʩʦʮʢʦʛʦ 

ʢʦʨʠʬʝʝʤ, ʢʣʘʩʩʠʢʦʤ, ʘ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʪʦʨʳ ʠ ʣʘʥʜʰʘʬʪʦʚʝʜʳ ï ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʤ ʩʚʦʝʡ 

ʥʘʫʢʠ. ʉ. ɸ. ʇʦʩʪʨʠʛʘʥʴ [19] ʥʘʟʳʚʘʝʪ ʫʯʝʥʦʛʦ ʩʦʟʜʘʪʝʣʝʤ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʨʠʟʦʣʦʛʠʠ, ʪʘʢ ʢʘʢ 

ʦʥ ʧʝʨʚʳʤ ʥʘʯʘʣ ʩʝʨʴʝʟʥʦ ʟʘʥʠʤʘʪʴʩʷ ʠʟʫʯʝʥʠʝʤ ʢʦʨʥʝʚʳʭ ʩʠʩʪʝʤ ʨʘʩʪʝʥʠʡ, ʖ. ʇ. ɹʷʣʣʦʚʠʯ 

[1] ï ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʤ ʬʠʪʦʤʝʣʠʦʨʘʮʠʠ ï ʥʘʫʢʠ ʦʙ ʫʣʫʯʰʝʥʠʠ ʩʨʝʜʳ ʩ ʧʦʤʦʱʴʶ 

ʨʘʩʪʝʥʠʡ. ʆʥ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʧʝʨʚʳʤ ʧʝʜʦʟʦʦʣʦʛʦʤ, ʥʘʯʘʚʰʠʤ ʠʟʫʯʝʥʠʝ ʞʠʚʦʪʥʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʧʦʯʚ (ʯʝʨʚʝʡ ʠ ʜʨ.). 

ʆʜʥʘʢʦ ʚʘʞʥʦ ʧʦʜʯʝʨʢʥʫʪʴ, ʯʪʦ ɺʳʩʦʮʢʠʡ ʥʠʢʦʛʜʘ ʩʧʝʮʠʘʣʴʥʦ ʥʝ ʟʘʥʠʤʘʣʩʷ 

ʧʨʦʙʣʝʤʘʤʠ ʥʘʟʚʘʥʥʳʭ ʚʳʰʝ ʥʘʫʢ, ʠ ʧʨʦʚʦʜʠʤʳʝ ʚ ʵʪʠʭ ʥʘʫʢʘʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʝ ʙʳʣʠ ʜʣʷ 

ʥʝʛʦ ʩʘʤʦʮʝʣʴʶ. ɺʩʝ ʝʛʦ ʥʘʨʘʙʦʪʢʠ ʠ ʦʙʦʙʱʝʥʠʷ ʚ ʨʘʟʥʳʭ ʥʘʫʢʘʭ ʩʜʝʣʘʥʳ, ʢʘʢ ʦʥ ʧʠʩʘʣ ʚ 

ʩʚʦʝʡ ʘʚʪʦʙʠʦʛʨʘʬʠʠ [1], ʧʦʧʫʪʥʦ, ʚ ʧʨʦʮʝʩʩʝ ʨʝʰʝʥʠʷ ʩʫʛʫʙʦ ʣʝʩʦʚʦʜʩʪʚʝʥʥʳʭ ʚʦʧʨʦʩʦʚ, ʚ 

ʩʚʷʟʠ ʩ ʨʘʟʨʘʙʦʪʢʦʡ ʧʨʦʙʣʝʤ ʩʪʝʧʥʦʛʦ ʣʝʩʦʨʘʟʚʝʜʝʥʠʷ. ʅʦ ʟʘʥʠʤʘʣʩʷ ʦʥ ʚʦʧʨʦʩʘʤʠ ʩʤʝʞʥʳʭ 

ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʫʢ ʜʘʣʝʢʦ ʥʝ ʩʣʫʯʘʡʥʦ. ʆʥʠ ʙʳʣʠ ʥʝʦʙʭʦʜʠʤʳ ʝʤʫ ʧʦʪʦʤʫ, ʯʪʦ ʵʪʠ ʥʘʫʢʠ 

                                                 
*
 É ɺ. ʇ. ʊʢʘʯ, ɽ. ʉ. ʄʠʛʫʥʦʚʘ, 2015 
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ʠʟʫʯʘʶʪ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʣʝʩʦʚ, ʘ çʠʟʫʯʘʪʴ ʣʝʩ, ʝʛʦ ʩʪʨʦʝʥʠʝ, ʝʛʦ ʞʠʟʥʴ, ʦʪʦʨʚʘʥʦ ʦʪ 

ʦʜʥʦʚʨʝʤʝʥʥʦʛʦ ʠʟʫʯʝʥʠʷ ʩʨʝʜʳ, ʙʝʩʮʝʣʴʥʦè ï ʫʪʚʝʨʞʜʘʣ ʫʯʝʥʳʡ. 

ɻ. ʅ. ɺʳʩʦʮʢʠʡ ʨʦʜʠʣʩʷ 7 ʬʝʚʨʘʣʷ (ʩʪ. ʩʪ.) 1865 ʛ. ʚ ʩʝʣʝ ʅʠʢʠʪʦʚʢʘ ʏʝʨʥʠʛʦʚʩʢʦʡ 

ʛʫʙʝʨʥʠʠ ʚ ʩʝʤʴʝ ʥʝʙʦʛʘʪʦʛʦ ʟʝʤʣʝʚʣʘʜʝʣʴʮʘ. ɺ 1886 ʛ. ʦʥ ʟʘʢʦʥʯʠʣ ʚ ʄʦʩʢʚʝ ʨʝʘʣʴʥʦʝ 

ʫʯʠʣʠʱʝ ʠ ʚ ʪʦʤ ʞʝ ʛʦʜʫ ʧʦʩʪʫʧʠʣ ʚ ʇʝʪʨʦʚʩʢʫʶ (ʥʳʥʝ ʊʠʤʠʨʷʟʝʚʩʢʫʶ) 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʫʶ ʘʢʘʜʝʤʠʶ. ʆʩʦʙʝʥʥʦ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʘʫʯʥʳʭ 

ʠʥʪʝʨʝʩʦʚ ɻʝʦʨʛʠ ̫ʅʠʢʦʣʘʝʚʠʯʘ ʦʢʘʟʘʣʠ ʣʝʢʮʠʠ ʂ. ɸ. ʊʠʤʠʨʷʟʝʚʘ ʠ ʅ. ʂ. ʊʫʨʩʢʦʛʦ. ʈʘʩʩʢʘʟʳ 

ʧʦʩʣʝʜʥʝʛʦ ʦ ʜʦʩʪʠʞʝʥʠʷʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʩʪʝʧʥʦʛʦ ʣʝʩʦʨʘʟʚʝʜʝʥʠʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ 

ʦʧʨʝʜʝʣʠʣʠ ʞʠʟʥʝʥʥʳʡ ʧʫʪʴ ɺʳʩʦʮʢʦʛʦ, ʘ ʫʚʣʝʢʘʪʝʣʴʥʳʝ ʣʝʢʮʠʠ ʂʣʠʤʝʥʪʠʷ ɸʨʢʘʜʴʝʚʠʯʘ ʦ 

ʞʠʟʥʠ ʨʘʩʪʝʥʠʡ ʩʜʝʣʘʣʠ ʝʛʦ ʙʠʦʣʦʛʦʤ ʚ ʩʘʤʦʤ ʰʠʨʦʢʦʤ ʧʦʥʠʤʘʥʠʠ ʵʪʦʛʦ ʪʝʨʤʠʥʘ.  

ɿʘʢʦʥʯʠʚ ʚ 1890 ʛ. ɸʢʘʜʝʤʠʶ, ʤʦʣʦʜʦʡ ʫʯʝʥʳʡ-ʘʛʨʦʥʦʤ ʚ ʪʝʯʝʥʠʝ ʜʚʫʭ ʣʝʪ ʧʨʦʭʦʜʠʣ 

ʧʨʘʢʪʠʢʫ ʚ ɹʝʨʜʷʥʩʢʦʤ ʩʪʝʧʥʦʤ ʣʝʩʥʠʯʝʩʪʚʝ, ʘ ʟʘʪʝʤ ʙʳʣ ʟʘʯʠʩʣʝʥ ʚ ʦʨʛʘʥʠʟʦʚʳʚʘʚʰʫʶʩʷ ʚ 

ʪʦ ʚʨʝʤʷ ʆʩʦʙʫʶ ʵʢʩʧʝʜʠʮʠʶ ʃʝʩʥʦʛʦ ʜʝʧʘʨʪʘʤʝʥʪʘ, ʨʫʢʦʚʦʜʠʤʫʶ ɺ. ɺ. ɼʦʢʫʯʘʝʚʳʤ. ɺ 

ʪʝʯʝʥʠʝ ʜʚʝʥʘʜʮʘʪʠ ʣʝʪ ʦʥ ʟʘʚʝʜʦʚʘʣ ɺʝʣʠʢʦ-ɸʥʘʜʦʣʴʩʢʠʤ ʫʯʘʩʪʢʦʤ ʵʢʩʧʝʜʠʮʠʠ, 

ʨʝʦʨʛʘʥʠʟʦʚʘʥʥʳʤ ʚ 1899 ʛ. ʚ ʄʘʨʠʫʧʦʣʴʩʢʦʝ ʦʧʳʪʥʦʝ ʣʝʩʥʠʯʝʩʪʚʦ. ʊʘʢ ɺʳʩʦʮʢʠʡ ʥʘʚʩʝʛʜʘ 

ʩʚʷʟʘʣ ʩʚʦʶ ʩʫʜʴʙʫ ʩ ʣʝʩʦʚʦʜʩʪʚʦʤ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʩʦ ʩʪʝʧʥʳʤ ʣʝʩʦʨʘʟʚʝʜʝʥʠʝʤ.  

ɺʝʣʠʢʦ-ɸʥʘʜʦʣʴʩʢʠʡ ʧʝʨʠʦʜ. ʆʩʥʦʚʥʦʡ ʟʘʜʘʯʝʡ ɺʝʣʠʢʦ-ɸʥʘʜʦʣʴʩʢʦʛʦ ʫʯʘʩʪʢʘ ʙʳʣʘ 

ʨʘʟʨʘʙʦʪʢʘ ʨʘʮʠʦʥʘʣʴʥʳʭ ʧʨʠʝʤʦʚ ʩʦʟʜʘʥʠʷ ʧʦʣʦʩʥʳʭ ʠ ʜʨʫʛʠʭ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʠ ʫʯʝʪ 

ʠʭ ʚʣʠʷʥʠʷ ʥʘ ʦʙʨʘʤʣʷʝʤʳʝ ʠʤʠ ʧʦʣʷ. ɿʘʣʦʞʝʥʥʳʝ ɻʝʦʨʛʠʝʤ ʅʠʢʦʣʘʝʚʠʯʝʤ 45 ʣʝʩʥʳʭ ʧʦʣʦʩ 

ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʢʨʘʰʘʶʪ ʥʘʰʫ ʟʝʤʣʶ, ʷʚʣʷʶʪʩʷ ʛʦʨʜʦʩʪʴʶ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʪʠʚʥʦʡ 

ʥʘʫʢʠ. ʆʥʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʪʦʤ, ʯʪʦ ɺʳʩʦʮʢʠʡ ʙʳʣ ʥʝ ʪʦʣʴʢʦ ʫʯʝʥʳʤ, ʥʦ ʠ ʣʝʩʦʚʦʜʦʤ-

ʧʨʘʢʪʠʢʦʤ ʚ ʩʘʤʦʤ ʚʳʩʦʢʦʤ ʟʥʘʯʝʥʠʠ ʵʪʦʛʦ ʩʣʦʚʘ. ʆʜʥʘʢʦ ʥʝ ʵʪʦ ʙʳʣʦ ʝʛʦ ʛʣʘʚʥʦʡ ʮʝʣʴʶ. 

ɺʝʣʠʢʦ-ɸʥʘʜʦʣʴʩʢʠʡ ʧʝʨʠʦʜ ʙʳʣ ʦʯʝʥʴ ʧʣʦʜʦʪʚʦʨʥʳʤ ʚ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʝʥʦʛʦ. ɺ 

ʵʪʠ ʛʦʜʳ ʦʥ ʩ ʫʚʣʝʯʝʥʠʝʤ çʟʘʨʳʣʩʷ ʚ ʤʥʦʛʦʛʣʘʚʫʶ ʢʥʠʛʫ ʧʨʠʨʦʜʳè, ʟʘʥʷʚʰʠʩʴ ʠʟʫʯʝʥʠʝʤ 

ʚʩʝʭ ʦʩʥʦʚʥʳʭ ʝʝ ʵʣʝʤʝʥʪʦʚ: ʢʣʠʤʘʪʘ, ʤʠʢʨʦʢʣʠʤʘʪʘ ʠ ʧʦʛʦʜʳ, ʧʦʯʚ, ʛʨʫʥʪʦʚ ʠ ʛʨʫʥʪʦʚʳʭ 

ʚʦʜ, ʝʩʪʝʩʪʚʝʥʥʦʡ ʩʪʝʧʥʦʡ ʠ ʢʫʣʴʪʫʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ, ʜʨʝʚʝʩʥʳʭ ʠ ʢʫʩʪʘʨʥʠʢʦʚʳʭ ʧʦʨʦʜ 

ʠ ʠʭ ʩʦʯʝʪʘʥʠʡ, ʠʭ ʨʦʩʪʘ, ʨʘʟʚʠʪʠʷ, ʫʩʳʭʘʥʠʷ, ʚʦʟʦʙʥʦʚʣʝʥʠʷ, ʚʣʠʷʥʠʷ ʣʝʩʥʳʭ ʧʦʣʦʩ ʥʘ 

ʩʥʝʛʦʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʧʦʯʚʳ, ʫʨʦʞʘʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʜʘʞʝ ʞʠʚʦʪʥʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʧʦʯʚ. 

ɹʝʟʫʩʣʦʚʥʦ, ʥʘ ʵʪʫ ʤʥʦʛʦʛʨʘʥʥʦʩʪʴ ʥʘʫʯʥʳʭ ʠʥʪʝʨʝʩʦʚ ɺʳʩʦʮʢʦʛʦ ʦʢʘʟʘʣ ʚʣʠʷʥʠʝ 

ɼʦʢʫʯʘʝʚ. ʅʦ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʣ ʠ ʪʦʪ ʬʘʢʪ, ʯʪʦ ɻʝʦʨʛʠʡ ʅʠʢʦʣʘʝʚʠʯ, ʙʣʘʛʦʜʘʨʷ 

ʟʥʘʢʦʤʩʪʚʫ ʩ ɻ. ʌ. ʄʦʨʦʟʦʚʳʤ, ʩʨʘʟʫ ʚʦʰʝʣ ʚ ʢʨʫʛ ʣʝʩʥʳʭ ʪʠʧʦʣʦʛʦʚ. ʇʨʠ ʵʪʦʤ ʝʩʣʠ ʜʦ ʥʝʛʦ 

ʪʠʧʦʣʦʛʠ ʨʘʙʦʪʘʣʠ ʪʦʣʴʢʦ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʝʩʘʭ, ʪʦ ɻʝʦʨʛʠʡ ʅʠʢʦʣʘʝʚʠʯ ʥʘʯʘʣ ʧʨʠʤʝʥʷʪʴ ʠʭ 

ʤʝʪʦʜʦʣʦʛʠʶ ʚ ʩʪʝʧʥʦʡ ʟʦʥʝ. ʇʦʟʞʝ ʦʥ ʚʩʧʦʤʠʥʘʣ, ʯʪʦ ʣʝʩʦʪʠʧʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʥʮʠʧʳ 

ʠʟʫʯʝʥʠʷ ʥʘʩʘʞʜʝʥʠʡ ʚ ʩʚʷʟʠ ʩ ʠʭ ʤʝʩʪʦʦʙʠʪʘʥʠʷʤʠ ʜʘʣʠ ʝʤʫ ʙʦʣʴʰʝ, ʯʝʤ ʚʩʝ ʪʦ, ʯʪʦ ʦʥ 

ʧʦʣʫʯʠʣ ʚ ʆʩʦʙʦʡ ʵʢʩʧʝʜʠʮʠʠ.  

ʄʥʦʛʠʝ ʛʦʜʳ ʣʝʩʦʨʘʟʚʝʜʝʥʠʝ ʚ ʩʪʝʧʠ ʚʝʣʦʩʴ ʤʝʪʦʜʦʤ ʧʦʠʩʢʘ, ʥʝ ʠʤʝʚʰʠʤ ʧʦʜ ʩʦʙʦʡ 

ʧʨʦʯʥʦʡ ʥʘʫʯʥʦʡ ʦʩʥʦʚʳ. ɹʳʣʠ ʰʠʨʦʢʦ ʨʘʩʧʨʦʩʪʨʘʥʝʥʳ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʪʦʤ, ʯʪʦ ʩʪʝʧʠ ʥʝ 

ʙʳʣʠ ʠʟʥʘʯʘʣʴʥʦ ʙʝʟʣʝʩʥʳʤʠ, ʯʪʦ ʣʝʩʘ ʚ ʥʠʭ ʫʥʠʯʪʦʞʝʥʳ ʯʝʣʦʚʝʢʦʤ. ɺʳʩʦʮʢʠʡ ʥʘʯʘʣ ʩʚʦʶ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʩ ʨʘʟʥʦʩʪʦʨʦʥʥʝʛʦ ʫʛʣʫʙʣʝʥʥʦʛʦ ʠʟʫʯʝʥʠʷ ʚʩʝʛʦ ʢʦʤʧʣʝʢʩʘ ʬʘʢʪʦʨʦʚ, 

ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʭ ʞʠʟʥʴ ʣʝʩʘ ʚ ʩʪʝʧʠ, ʠ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʧʦʯʚ ʩʪʝʧʥʦʡ ʟʦʥʳ. ʆʩʥʦʚʥʳʤ 

ʟʚʝʥʦʤ ʚ ʵʪʦʤ ʠʟʫʯʝʥʠʠ ʙʳʣʠ ʚʦʧʨʦʩʳ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚ. ʀʤʠ ʦʥ ʟʘʥʠʤʘʣʩʷ ʥʘ 

ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʧʝʨʠʦʜʘ ʩʚʦʝʛʦ ʧʨʝʙʳʚʘʥʠʷ ʚ ɺʝʣʠʢʦ-ɸʥʘʜʦʣʝ, ʥʘʢʦʧʠʚ ʦʛʨʦʤʥʳʡ 

ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʡ ʤʘʪʝʨʠʘʣ [6]. ɻʣʘʚʥʳʤ ʚʳʚʦʜʦʤ ʠʟ ʵʪʠʭ ʨʘʙʦʪ ʩʪʘʣʦ ʧʦʣʦʞʝʥʠʝ ʦ ʪʦʤ, 

ʯʪʦ ʣʝʩʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʨʘʩʭʦʜʫʶʪ ʙʦʣʴʰʝ ʚʣʘʛʠ, ʯʝʤ ʝʩʪʝʩʪʚʝʥʥʳʝ ʪʨʘʚʷʥʠʩʪʳʝ ʠ 

ʢʫʣʴʪʫʨʥʳʝ ʮʝʥʦʟʳ. ʕʪʦ ʧʦʣʦʞʝʥʠʝ ʙʳʣʦ ʥʦʚʳʤ ʠ ʜʣʷ ʤʥʦʛʠʭ ʥʝʦʞʠʜʘʥʥʳʤ. ɺ ʪʝ ʛʦʜʳ 

ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʣʝʩ ʧʦʚʩʝʤʝʩʪʥʦ ʩʙʝʨʝʛʘʝʪ ʠ ʦʭʨʘʥʷʝʪ ʚʦʜʳ. ʇʦʣʫʯʝʥʥʳʝ ɺʳʩʦʮʢʠʤ ʜʘʥʥʳʝ 

ʧʦʩʣʫʞʠʣʠ ʦʙʦʩʥʦʚʘʥʠʝʤ ʧʝʨʝʭʦʜʘ ʚ ʩʪʝʧʠ ʦʪ ʤʘʩʩʠʚʥʦʛʦ ʣʝʩʦʨʘʟʚʝʜʝʥʠʷ ʢ ʧʦʣʦʩʥʦʤʫ, 

ʢʦʪʦʨʦʝ ʨʝʢʦʤʝʥʜʦʚʘʣʘ ʆʩʦʙʘʷ ʵʢʩʧʝʜʠʮʠʷ. 

ɺʦʜʥʦʤʫ ʨʝʞʠʤʫ ʧʦʯʚ ɺʳʩʦʮʢʠʡ ʧʨʠʜʘʚʘʣ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ. ʀʤʝʥʥʦ 

ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʚʦʜʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴʶ ʩʪʝʧʥʳʭ ʧʦʯʚ ʦʥ ʦʙʲʷʩʥʷʣ ʦʪʩʫʪʩʪʚʠʝ ʥʘ ʥʠʭ 
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ʝʩʪʝʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʠ ʙʳʩʪʨʦʝ ʫʩʳʭʘʥʠʝ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʧʦʩʘʜʦʢ. ʕʪʦ ʧʦʣʦʞʝʥʠʝ ʚ ʪʝ ʛʦʜʳ 

ʨʘʟʜʝʣʷʣʠ ʜʘʣʝʢʦ ʥʝ ʚʩʝ. ʈʝʟʫʣʴʪʘʪʳ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʦʜʥʦʤʫ ʨʝʞʠʤʫ ʯʝʨʥʦʟʝʤʦʚ ʧʦʜ 

ʣʝʩʥʳʤʠ ʥʘʩʘʞʜʝʥʠʷʤʠ ɺʳʩʦʮʢʠʡ ʩʨʘʟʫ ʞʝ ʧʨʠʣʦʞʠʣ ʢ ʨʝʰʝʥʠʶ ʨʘʟʣʠʯʥʳʭ ʚʦʧʨʦʩʦʚ 

ʩʪʝʧʥʦʛʦ ʣʝʩʦʨʘʟʚʝʜʝʥʠʷ. ɺ ʩʚʷʟʠ ʩ ʦʧʨʝʜʝʣʷʶʱʝʡ ʨʦʣʴʶ ʚʣʘʛʠ ʜʣʷ ʣʝʩʘ ʚ ʩʪʝʧʠ ʫʯʝʥʳʡ 

ʥʘʤʝʪʠʣ ʜʚʘ ʧʫʪʠ ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʫʩʪʦʡʯʠʚʦʩʪʠ: ʧʝʨʚʳʡ ï ʚʳʙʦʨ ʥʘʠʙʦʣʝʝ 

ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʳʭ ʧʦʯʚ, ʚʪʦʨʦʡ ï ʧʦʜʙʦʨ ʥʘʠʙʦʣʝʝ ʟʘʩʫʭʦʫʩʪʦʡʯʠʚʳʭ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ. ɺ 

ʢʘʞʜʦʤ ʠʟ ʵʪʠʭ ʥʘʧʨʘʚʣʝʥʠʡ ʠʤ ʩʦʟʜʘʥʳ ʢʨʫʧʥʳʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ. ʉ ʥʝʜʦʩʪʘʪʢʦʤ 

ʫʚʣʘʞʥʝʥʠʷ ʧʦʯʚ ɺʳʩʦʮʢʠʡ ʩʚʷʟʳʚʘʣ ʙʣʠʟʢʦʝ ʟʘʣʝʛʘʥʠʝ ʚ ʥʠʭ ʢʘʨʙʦʥʘʪʦʚ, ʛʠʧʩʘ ʠ 

ʣʝʛʢʦʨʘʩʪʚʦʨʠʤʳʭ ʩʦʣʝʡ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʣʫʙʠʥʳ ʠʭ ʟʘʣʝʛʘʥʠʷ ʫʯʝʥʳʡ ʨʘʟʨʘʙʦʪʘʣ ʰʢʘʣʳ 

ʣʝʩʦʧʨʠʛʦʜʥʦʩʪʠ ʩʪʝʧʥʳʭ ʧʦʯʚ. ɽʩʣʠ ʙʳ ʵʪʠ ʰʢʘʣʳ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʚ 

1950-ʝ ʛʦʜʳ ʇʣʘʥʘ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʨʦʜʳ, ʵʪʦ ʧʦʤʦʛʣʦ ʙʳ ʠʟʙʝʞʘʪʴ ʤʥʦʛʠʭ ʦʰʠʙʦʢ ʧʨʠ 

ʦʪʚʦʜʝ ʟʝʤʝʣʴ ʧʦʜ ʣʝʩʦʨʘʟʚʝʜʝʥʠʝ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʨʝʰʝʥʠʠ ʚʦʧʨʦʩʦʚ ʩʦʟʜʘʥʠʷ ʤʘʩʩʠʚʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ ʚ ʩʫʭʦʡ ʩʪʝʧʠ (ʜʫʙʨʘʚ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʟʥʘʯʝʥʠʷ).  

ɺʳʩʦʮʢʠʡ ʫʞʝ ʥʘ ʩʘʤʦʤ ʧʝʨʚʦʤ ʵʪʘʧʝ ʟʥʘʢʦʤʩʪʚʘ ʩ ʧʦʩʘʜʢʘʤʠ ʣʝʩʘ ʚ ʩʪʝʧʠ ʦʙʨʘʪʠʣ 

ʚʥʠʤʘʥʠʝ ʥʘ ʪʦ, ʯʪʦ ʥʘʩʘʞʜʝʥʠʷ, çʦʙʨʘʟʦʚʘʥʥʳʝ ʙʦʣʝʝ ʨʝʜʢʠʤʠ (ʚ ʨʘʩʯʝʪʝ 2400 ʠ ʤʝʥʝʝ 

ʜʝʨʝʚʴʝʚ ʥʘ ʜʝʩʷʪʠʥʫ), ʷʚʣʷʶʪʩʷ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳʤʠè. ʇʦʵʪʦʤʫ ʦʥ ʧʨʝʜʣʦʞʠʣ ʟʥʘʯʠʪʝʣʴʥʦ 

ʫʤʝʥʴʰʠʪʴ ʯʠʩʣʦ ʩʝʷʥʮʝʚ, ʚʳʩʘʞʠʚʘʝʤʳʭ ʥʘ ʝʜʠʥʠʮʫ ʦʙʣʝʩʷʝʤʦʡ ʧʣʦʱʘʜʠ, ʪʦ ʝʩʪʴ 

ʫʚʝʣʠʯʠʪʴ ʧʣʦʱʘʜʴ ʩʥʘʙʞʝʥʠʷ ʚʣʘʛʦʡ ʢʘʞʜʦʛʦ ʙʫʜʫʱʝʛʦ ʜʝʨʝʚʘ. ʕʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʫʣʫʯʰʠʣʦ 

ʫʩʣʦʚʠʷ ʨʘʟʚʠʪʠʷ ʜʨʝʚʝʩʥʳʭ ʨʘʩʪʝʥʠʡ, ʘ ʚʤʝʩʪʝ ʩ ʪʝʤ ʩʦʟʜʘʣʦ ʙʦʣʴʰʫʶ ʵʢʦʥʦʤʠʶ 

ʧʦʩʘʜʦʯʥʦʛʦ ʤʘʪʝʨʠʘʣʘ. 

ɺʳʩʦʮʢʠʡ ʦʩʥʦʚʘʪʝʣʴʥʦ ʠʟʫʯʠʣ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ, 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʭ ʚ ʩʪʝʧʠ. ʀʤ ʙʳʣʘ ʫʩʪʘʥʦʚʣʝʥʘ ʚʳʩʦʢʘʷ ʢʘʣʴʮʠʝʬʠʣʴʥʦʩʪʴ ʷʩʝʥʷ 

ʦʙʳʢʥʦʚʝʥʥʦʛʦ, ʢʦʪʦʨʘʷ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʧʦʣʫʯʠʣʘ ʰʠʨʦʢʦʡ ʠʟʚʝʩʪʥʦʩʪʠ [11]. ɺr ʷʚʠʚ 

ʟʥʘʯʠʪʝʣʴʥʦʝ ʚʣʘʛʦʧʦʪʨʝʙʣʝʥʠʝ ʠʣʴʤʦʚʳʤʠ ʧʦʨʦʜʘʤʠ, ʢʦʪʦʨʳʝ ʚ ʪʦ ʚʨʝʤʷ ʟʘʥʠʤʘʣʠ ʚʘʞʥʦʝ 

ʤʝʩʪʦ ʚ ʩʪʝʧʥʳʭ ʥʘʩʘʞʜʝʥʠʷʭ, ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʭ ʫʛʥʝʪʘʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʜʫʙ, ʫʯʝʥʳʡ 

ʨʝʰʠʪʝʣʴʥʦ ʚʦʩʩʪʘʣ ʧʨʦʪʠʚ ʜʘʣʴʥʝʡʰʝʛʦ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʭ ʧʦʨʦʜ. 

ɺʳʩʦʮʢʠʡ ʦʯʝʥʴ ʦʪʚʝʪʩʪʚʝʥʥʦ ʦʪʥʦʩʠʣʩʷ ʢ ʚʦʧʨʦʩʘʤ ʩʪʝʧʥʦʛʦ ʣʝʩʦʨʘʟʚʝʜʝʥʠʷ ʠ ʩʯʠʪʘʣ 

ʝʛʦ ʦʧʨʘʚʜʘʥʥʳʤ ʣʠʰʴ ʚ ʪʝʭ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʠʤʝʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʨʘʱʠʚʘʥʠʷ ʫʩʪʦʡʯʠʚʳʭ, 

ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. ʇʦʵʪʦʤʫ ɻʝʦʨʛʠʡ ʅʠʢʦʣʘʝʚʠʯ ʥʘʩʪʦʡʯʠʚʦ ʠ ʦʙʦʩʥʦʚʘʥʥʦ 

ʨʝʢʦʤʝʥʜʦʚʘʣ ʦʙʣʝʩʷʪʴ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʚʨʘʛʠ, ʙʘʣʢʠ, ʜʦʣʠʥʳ, ʧʨʠʨʝʯʥʳʝ ʫʯʘʩʪʢʠ ʠ ʧʦʡʤʳ. 

ʀʤʝʥʥʦ ʚ ʵʪʦʤ ʩʣʫʯʘʝ, ʩʯʠʪʘʣ ʦʥ, ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ ʥʘʠʙʦʣʴʰʫʶ ʛʠʜʨʦʢʣʠʤʘʪʠʯʝʩʢʫʶ ʦʪʜʘʯʫ 

ʦʪ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʩʫʭʦʡ ʩʪʝʧʠ. ʂ ʩʦʙʩʪʚʝʥʥʦ ʧʦʣʝʟʘʱʠʪʥʦʤʫ ʣʝʩʦʨʘʟʚʝʜʝʥʠʶ 

ʝʛʦ ʦʪʥʦʰʝʥʠʝ ʙʳʣʦ ʥʝʦʜʥʦʟʥʘʯʥʳʤ, ʠʥʦʛʜʘ ʧʨʦʪʠʚʦʨʝʯʠʚʳʤ. ʃʠʰʴ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ 

ʞʠʟʥʠ ʦʥ ʩʪʘʣ ʙʦʣʝʝ ʣʦʷʣʴʥʦ ʦʪʥʦʩʠʪʴʩʷ ʢ ʧʦʣʝʟʘʱʠʪʥʳʤ ʧʦʣʦʩʘʤ, ʥʦ ʧʨʠ ʵʪʦʤ ʚʩʝʛʜʘ 

ʧʦʜʯʝʨʢʠʚʘʣ, ʯʪʦ ʠʭ ʟʥʘʯʝʥʠʝ ʤʦʞʝʪ ʙʳʪʴ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʪʦʣʴʢʦ ʧʨʠ ʰʠʨʦʢʦʤ ʦʭʚʘʪʝ 

ʩʪʝʧʥʳʭ ʧʣʦʱʘʜʝʡ ʠ ʩʠʩʪʝʤʥʦʤ ʨʘʩʧʦʣʦʞʝʥʠʠ ʧʦʣʦʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ. 

ɺʳʩʦʮʢʦʤʫ ʧʨʠʥʘʜʣʝʞʠʪ ʠʜʝʷ ʩʦʟʜʘʥʠʷ ʚ ʩʪʝʧʠ ʥʘʩʘʞʜʝʥʠʡ ʧʦ ʜʨʝʚʝʩʥʦ-

ʢʫʩʪʘʨʥʠʢʦʚʦʤʫ ʪʠʧʫ, ʧʦʩʢʦʣʴʢʫ ʢʫʩʪʘʨʥʠʢʠ, ʭʦʨʦʰʦ ʧʨʝʜʦʭʨʘʥʷʷ ʧʦʯʚʳ ʦʪ ʟʘʨʘʩʪʘʥʠʷ 

ʩʦʨʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ, ʩʘʤʠ ʪʨʘʥʩʧʠʨʠʨʫʶʪ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʠʝ ʢʦʣʠʯʝʩʪʚʘ ʚʣʘʛʠ. ɺ 

ʢʘʯʝʩʪʚʝ ʛʣʘʚʥʳʭ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʫʯʝʥʳʡ ʨʝʢʦʤʝʥʜʦʚʘʣ ʜʫʙ ʠ ʪʘʢʠʝ ʝʛʦ ʩʧʫʪʥʠʢʠ, ʢʘʢ 

ʷʩʝʥʴ ʠ ʢʣʝʥ ʦʩʪʨʦʣʠʩʪʥʳʡ [5]. ʈʘʟʨʘʙʦʪʘʥʥʳʝ ʠʤ ʪʠʧʳ ʧʦʩʘʜʦʢ ʥʘ ʤʥʦʛʠʝ ʛʦʜʳ ʩʪʘʣʠ 

ʦʙʱʝʧʨʠʥʷʪʳʤʠ. ʂʘʢ ʦʜʠʥ ʠʟ ʧʨʠʝʤʦʚ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʥʘʩʘʞʜʝʥʠʡ ʚ ʩʪʝʧʠ 

ɻʝʦʨʛʠʡ ʅʠʢʦʣʘʝʚʠʯ ʧʨʝʜʣʦʞʠʣ ʤʝʪʦʜ ʚʥʝʩʝʥʠ ̫ ʛʨʠʙʥʦʡ ʤʠʢʦʨʠʟʳ ʠʟ ʣʝʩʥʳʭ ʧʦʯʚ. 

ɺʳʩʦʮʢʠʤ ʙʳʣʘ ʚʳʩʢʘʟʘʥʘ ʪʘʢʞʝ ʠʜʝʷ ʫʩʪʠʣʘʪʴ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʯʚʳ ʚ ʩʪʝʧʥʳʭ ʣʝʩʦʢʫʣʴʪʫʨʘʭ 

ʢʘʢʠʤ-ʣʠʙʦ ʤʝʨʪʚʳʤ ʧʦʢʨʦʚʦʤ ï ʱʝʙʥʝʤ, ʛʘʣʴʢʦʡ, ʨʘʢʫʰʥʷʢʦʤ. ɺ ʩʫʭʠʭ ʩʪʝʧʷʭ ʫʯʝʥʳʡ 

ʩʯʠʪʘʣ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʩʦʟʜʘʚʘʪʴ ʢʫʩʪʘʨʥʠʢʦʚʳʝ ʢʫʣʠʩʳ. ɹʦʣʴʰʠʥʩʪʚʦ ʵʪʠʭ ʧʦʣʦʞʝʥʠʡ 

ɺʳʩʦʮʢʦʛʦ ʚ ʧʦʩʣʝʜʫʶʱʝʤ ʧʦʣʫʯʠʣʦ ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ. 

ɺʳʩʦʮʢʠʡ ʚʚʝʣ ʧʦʥʷʪʠʝ çʢʨʠʪʠʯʝʩʢʦʛʦ ʚʦʟʨʘʩʪʘè ʩʪʝʧʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʠʭ ʨʘʥʥʝʛʦ 

ʦʪʤʠʨʘʥʠʷ, ʦʩʦʙʝʥʥʦ ʚ ʟʘʩʫʰʣʠʚʳʝ ʧʝʨʠʦʜʳ ʠ ʥʘ ʧʦʯʚʘʭ ʧʦʥʠʞʝʥʥʦʡ ʣʝʩʦʧʨʠʛʦʜʥʦʩʪʠ. ɺʦ 

ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʝʛʦ ʧʨʦʛʥʦʟʳ ʜʦʣʛʦʚʝʯʥʦʩʪʠ ʥʘʩʘʞʜʝʥʠʡ ʚ ʩʪʝʧʷʭ ʦʧʨʘʚʜʘʣʠʩʴ, ʦʩʦʙʝʥʥʦ 

ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʤʘʩʩʠʚʥʳʤ ʣʝʩʥʳʤ ʧʦʩʘʜʢʘʤ. ɿʥʘʯʠʪʝʣʴʥʦ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʜʦʣʛʦʚʝʯʥʦʩʪʴ 
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ʥʘʩʘʞʜʝʥʠʡ ʦʪʤʝʯʘʝʪʩʷ ʣʠʰʴ ʚ ʫʩʣʦʚʠʷʭ, ʙʣʠʟʢʠʭ ʢ ʣʝʩʦʩʪʝʧʥʳʤ, ʯʪʦ ʙʳʚʘʝʪ ʩʚʷʟʘʥʦ ʥʝ 

ʪʦʣʴʢʦ ʩ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʧʦʣʦʞʝʥʠʝʤ, ʥʦ ʠ ʩ ʚʳʩʦʪʥʦʡ ʧʦʷʩʥʦʩʪʴʶ (ɺʝʣʠʢʦ-ɸʥʘʜʦʣʴ ʥʘ 

ɼʦʥʝʮʢʦʤ ʢʨʷʞʝ), ʘ ʪʘʢʞʝ ʩ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʛʣʫʙʦʢʠʤ ʟʘʣʝʛʘʥʠʝʤ ʛʨʫʥʪʦʚʳʭ ʚʦʜ (ʂʘʤʝʥʥʘʷ 

ʉʪʝʧʴ, ʉʪʘʨʦʙʝʨʜʷʥʩʢʦʝ ʣʝʩʥʠʯʝʩʪʚʦ ʠ ʥʝʢʦʪʦʨʳʝ ʜʨʫʛʠʝ). ɺʩʝ ʵʪʠ ʨʘʙʦʪʳ ʫʯʝʥʦʛʦ, ʘ ʪʘʢʞʝ 

ʛʣʫʙʦʢʦʝ ʠʟʫʯʝʥʠʝ, ʘʥʘʣʠʟ ʠ ʦʙʦʙʱʝʥʠʝ ʠʤ ʠʤʝʶʱʝʛʦʩʷ ʦʧʳʪʘ ʩʦʟʜʘʥʠʷ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ 

ʚ ʩʪʝʧʠ ʜʘʶʪ ʦʩʥʦʚʘʥʠʝ ʩʯʠʪʘʪʴ ɻ.ʅ. ɺʳʩʦʮʢʦʛʦ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʚ ʥʝ ʪʦʣʴʢʦ 

ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʮʠʠ, ʥʦ ʠ ʣʝʩʦʢʫʣʴʪʫʨʥʦʛʦ ʜʝʣʘ ʚ ʈʦʩʩʠʠ ʠ ʋʢʨʘʠʥʝ. 

ɹʦʣʴʰʦʡ ʦʙʲʝʤ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʯʝʥʦʛʦ ʧʦʩʚʷʱʝʥ ʚʦʧʨʦʩʘʤ ʚʣʠʷʥʠʷ 

ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʥʘ ʧʨʠʨʦʜʥʳʝ ʫʩʣʦʚʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʧʨʠʣʝʛʘʶʱʠʝ ʧʦʣʷ ʠ ʫʨʦʞʘʠ 

ʚʳʨʘʱʠʚʘʝʤʳʭ ʥʘ ʥʠʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ɺʳʩʦʮʢʠʡ ʩʦʟʜʘʣ ʥʦʚʦʝ ʥʘʫʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ï ʫʯʝʥʠʝ ʦ ʣʝʩʥʦʡ ʧʝʨʪʠʥʝʥʮʠʠ [14], ʚ ʢʦʪʦʨʦʤ 

ʨʘʩʩʤʘʪʨʠʚʘʣ ʚʦʧʨʦʩʳ ʚʣʠʷʥʠʷ ʣʝʩʘ ʥʘ ʪʝʤʧʝʨʘʪʫʨʫ ʠ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʩʢʦʨʦʩʪʴ ʚʝʪʨʘ, 

ʩʥʝʛʦʨʘʩʧʨʝʜʝʣʝʥʠʝ, ʧʦʯʚʳ, ʛʨʫʥʪʦʚʳʝ ʚʦʜʳ. ʅʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʫʯʝʥʳʤ 

ʙʳʣ ʩʜʝʣʘʥ ʨʷʜ ʧʨʘʢʪʠʯʝʩʢʠʭ ʚʳʚʦʜʦʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʝʜʣʦʞʝʥʘ çʧʨʦʜʫʚʘʝʤʘʷè ʢʦʥʩʪʨʫʢʮʠʷ 

ʣʝʩʥʳʭ ʧʦʣʦʩ, ʩʧʦʩʦʙʩʪʚʫʶʱʘʷ ʙʦʣʝʝ ʨʘʚʥʦʤʝʨʥʦʤʫ ʨʘʩʧʨʝʜʝʣʝʥʠʶ ʩʥʝʛʘ ʥʘ ʧʦʣʷʭ, ʯʪʦ 

ʦʙʝʩʧʝʯʠʚʘʝʪ ʣʫʯʰʠʝ ʫʩʣʦʚʠʷ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ. 

ʇʝʪʝʨʙʫʨʛʩʢʠʡ ʧʝʨʠʦʜ. ɺ 1904ï1913 ʛʛ. ɻ. ʅ. ɺʳʩʦʮʢʠʡ ʚʤʝʩʪʝ ʩ ɻ. ʌ. ʄʦʨʦʟʦʚʳʤ ʠ 

ʄ. ʄ. ʆʨʣʦʚʳʤ ʨʘʙʦʪʘʣ ʚ ʇʦʩʪʦʷʥʥʦʡ ʢʦʤʠʩʩʠʠ ʧʦ ʣʝʩʥʦʤʫ ʦʧʳʪʥʦʤʫ ʜʝʣʫ ʚ ʇʝʪʝʨʙʫʨʛʝ. ɺ 

ʵʪʦ ʚʨʝʤʷ ʦʥ ʩʤʦʛ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩʦ ʤʥʦʛʠʤʠ ʶʞʥʳʤʠ ʣʝʩʘʤʠ (ʦʪ ʊʫʣʴʩʢʠʭ ʟʘʩʝʢ ʜʦ 

ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ ʠ ʦʪ ɹʝʩʘʨʘʙʠʠ ʜʦ ʋʨʘʣʘ), ʯʪʦ ʜʘʣʦ ʝʤʫ ʙʦʣʴʰʦʡ ʤʘʪʝʨʠʘʣ ʜʣʷ 

ʦʙʦʩʥʦʚʘʥʠʷ ʧʦʨʦʜʥʦʛʦ ʩʦʩʪʘʚʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʩʪʝʧʠ. ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʵʪʠʭ 

ʦʙʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʚʦʧʨʦʩʳ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʩʪʝʧʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʨʘʟʨʘʙʦʪʢʘ 

ʩʠʩʪʝʤʳ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʫʭʦʜʫ ʟʘ ʥʠʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ ʠʭ ʥʘʠʙʦʣʝʝ ʚʳʩʦʢʫʶ 

ʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʜʦʣʛʦʚʝʯʥʦʩʪʴ. ʂ ʩʦʞʘʣʝʥʠʶ, ʤʥʦʛʠʝ ʠʟ ʩʦʩʪʘʚʣʝʥʥʳʭ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ɺʳʩʦʮʢʦʛʦ ʧʨʦʝʢʪʦʚ ʫʩʪʨʦʡʩʪʚʘ ʩʪʝʧʥʳʭ ʣʝʩʦʚ ʠʟ-ʟʘ ʥʘʯʘʚʰʝʡʩʷ ʇʝʨʚʦʡ 

ʠʤʧʝʨʠʘʣʠʩʪʠʯʝʩʢʦʡ ʚʦʡʥʳ ʥʝ ʙʳʣʠ ʧʨʝʪʚʦʨʝʥʳ ʚ ʞʠʟʥʴ. ʆʜʥʘʢʦ ʦʥʠ ʧʦʣʦʞʠʣʠ ʥʘʯʘʣʦ 

ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʝ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʪʠʚʥʦʛʦ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ.  

ʕʪʠ ʦʙʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʪʘʢʞʝ ʦʩʥʦʚʦʡ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʚʦʧʨʦʩʦʚ ʣʝʩʥʦʡ 

ʪʠʧʦʣʦʛʠʠ, ʚ ʯʘʩʪʥʦʩʪʠ ʪʠʧʦʣʦʛʠʠ ʜʫʙʨʘʚ, ʠ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ. ʀʤʝʥʥʦ 

ɺʳʩʦʮʢʦʤʫ ʧʨʠʥʘʜʣʝʞʘʪ ʠ ʩʘʤʘ ʠʜʝʷ, ʠ ʪʝʨʤʠʥ çʣʝʩʦʨʘʩʪʠʪʝʣʴʥʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝè. ɺ 

ʢʨʫʧʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ çʆ ʜʫʙʨʘʚʘʭ ʚ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ ʠ ʠʭ ʦʙʣʘʩʪʷʭè [8] ʠʟʣʦʞʝʥʳ ʥʝ 

ʪʦʣʴʢʦ ʧʨʠʥʮʠʧʳ, ʤʝʪʦʜʳ ʠ ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʚ 

ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʦʤ ʦʪʥʦʰʝʥʠʠ, ʠʟ ʢʦʪʦʨʳʭ ʛʣʘʚʥʳʤ ʫʯʝʥʳʡ ʩʯʠʪʘʣ ʨʘʮʠʦʥʘʣʴʥʫʶ 

ʧʦʨʘʡʦʥʥʫʶ ʩʧʝʮʠʘʣʠʟʘʮʠʶ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʥʦ ʚʳʜʝʣʝʥʳ ʠ ʦʧʠʩʘʥʳ ʯʝʪʳʨʝ ʦʙʣʘʩʪʠ 

ʜʫʙʨʘʚ (ʚ ʧʨʝʜʝʣʘʭ ʦʪ ʄʦʣʜʘʚʠʠ ʜʦ ʋʨʘʣʘ) ʠ ʨʷʜ ʠʭ ʨʘʡʦʥʦʚ, ʩ ʜʝʪʘʣʴʥʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ 

ʪʠʧʦʚ ʜʫʙʨʘʚ ʚ ʩʚʷʟʠ ʩ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʢʣʠʤʘʪʘ ʠ ʧʦʯʚʝʥʥʦ-ʛʨʫʥʪʦʚʳʭ ʫʩʣʦʚʠʡ.  

ɺʳʩʦʮʢʠʤ ʙʳʣʠ ʦʙʩʣʝʜʦʚʘʥʳ ʤʥʦʛʠʝ ʧʝʩʯʘʥʳʝ ʤʘʩʩʠʚʳ ʩʪʝʧʥʦʡ ʟʦʥʳ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʥʘʠʙʦʣʝʝ ʢʨʫʧʥʳʡ ʠʟ ʥʠʭ ï ɸʣʝʰʢʦʚʩʢʠʝ, ʠʣʠ ʅʠʞʥʝʜʥʝʧʨʦʚʩʢʠʝ, ʧʝʩʢʠ. ʋʯʝʥʳʡ ʧʝʨʚʳʤ 

ʧʨʦʚʝʣ ʨʘʟʥʦʩʪʦʨʦʥʥʝʝ ʠʟʫʯʝʥʠʝ ʵʪʠʭ ʩʚʦʝʦʙʨʘʟʥʳʭ ʚ ʧʨʠʨʦʜʥʦʤ ʦʪʥʦʰʝʥʠʠ ʦʙʲʝʢʪʦʚ, 

ʚʳʷʚʠʚ ʤʥʦʛʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʝʩʯʘʥʳʭ ʧʦʯʚ, ʠʭ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʝ ʩʚʦʡʩʪʚʘ. 

ʅʘ ʦʩʥʦʚʝ ʵʪʠʭ ʨʘʙʦʪ ʠʤ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʧʨʠʝʤʳ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʝʩʯʘʥʳʭ 

ʟʝʤʝʣʴ ʩʪʝʧʥʦʡ ʟʦʥʳ. ɹʳʣʘ ʦʙʦʩʥʦʚʘʥʘ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠ ʠʭ ʦʙʣʝʩʝʥʠʠ 

ʦʩʪʘʚʣʝʥʠʷ ʯʘʩʪʠ ʧʝʩʢʦʚ ʧʦʣʫʨʘʟʙʠʪʳʤʠ ʜʣʷ ʧʦʧʦʣʥʝʥʠʷ ʟʘʧʘʩʦʚ ʧʨʝʩʥʳʭ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. 

ʇʨʦʠʩʭʦʜʷʱʝʝ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʤʘʩʩʦʚʦʝ ʫʩʳʭʘʥʠʝ ʥʘʩʘʞʜʝʥʠʡ ʥʘ ʧʦʯʪʠ ʩʧʣʦʰʴ 

ʦʙʣʝʩʝʥʥʳʭ ʚ 1950-ʝ ʛʦʜʳ ʅʠʞʥʝʜʥʝʧʨʦʚʩʢʠʭ ʧʝʩʢʘʭ, ʚʝʩʴʤʘ ʜʦʨʦʛʦ ʦʙʭʦʜʷʱʝʝʩʷ 

ʫʢʨʘʠʥʩʢʠʤ ʣʝʩʦʚʦʜʘʤ, ï ʧʦʜʪʚʝʨʞʜʝʥʠʝ ʧʨʘʚʦʪʳ ʧʨʝʜʦʩʪʝʨʝʞʝʥʠʡ ɺʳʩʦʮʢʦʛʦ. 

ʀʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʩʣʝʜʫʝʪ, ʯʪʦ ɻʝʦʨʛʠʡ ʅʠʢʦʣʘʝʚʠʯ ʦʩʪʘʚʠʣ ʛʣʫʙʦʢʠʡ ʩʣʝʜ 

ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʦʙʣʘʩʪʷʭ ʣʝʩʦʚʦʜʩʪʚʝʥʥʦʡ ʥʘʫʢʠ ʠ ʬʘʢʪʠʯʝʩʢʠ ʩʦʟʜʘʣ ʪʘʢʠʝ ʥʦʚʳʝ ʝʝ 

ʨʘʟʜʝʣʳ, ʢʘʢ ʩʪʝʧʥʦʝ ʣʝʩʦʚʝʜʝʥʠʝ ʠ ʩʪʝʧʥʦʝ ʣʝʩʦʚʦʜʩʪʚʦ. ʆʩʦʙʦ ʧʦʜʯʝʨʢʥʝʤ ʧʦʩʪʦʷʥʥʦʝ 

ʩʪʨʝʤʣʝʥʠʝ ɺʳʩʦʮʢʦʛʦ ʢ ʜʦʩʪʠʞʝʥʠʶ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʚʥʝʜʨʝʥʠʶ ʚ ʞʠʟʥʴ 

ʥʘʫʯʥʳʭ ʜʦʩʪʠʞʝʥʠʡ. ʂ ʵʪʦʤʫ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʚʩʝ ʝʛʦ ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ ʩʪʝʧʥʦʛʦ 
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ʣʝʩʦʨʘʟʚʝʜʝʥʠʷ. ɽʛʦ ʪʝʦʨʠʷ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʪʠʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʟʘʱʠʪʥʳʭ ʣʝʩʥʳʭ 

ʥʘʩʘʞʜʝʥʠʡ ʦʙʲʝʜʠʥʷʝʪ ʚ ʝʜʠʥʦʝ ʮʝʣʦʝ ʫʯʝʥʠʷ ʦʙ ʠʭ ʢʦʥʩʪʨʫʢʮʠʷʭ, ʩʠʩʪʝʤʥʦʩʪʠ ʠ 

ʘʛʨʦʙʠʦʣʦʛʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ, ʧʨʝʜʚʘʨʷʷ ʨʘʟʚʠʚʘʶʱʠʝʩʷ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʫʯʥʳʝ 

ʥʘʧʨʘʚʣʝʥʠʷ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ, ʠʭ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʠ 

ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʀʤ ʨʘʟʨʘʙʦʪʘʥʘ ʛʨʘʥʜʠʦʟʥʘʷ ʧʨʦʛʨʘʤʤʘ 

ʣʝʩʦʤʝʣʠʦʨʘʮʠʠ ʚʩʝʡ ʈʫʩʩʢʦʡ ʨʘʚʥʠʥʳ ï ʦʪ ʪʫʥʜʨʳ ʜʦ ʧʫʩʪʳʥʠ [3]. ɺ ʣʝʩʥʦʡ ʟʦʥʝ ʦʥ, ʚ 

ʯʘʩʪʥʦʩʪʠ, ʨʝʢʦʤʝʥʜʦʚʘʣ ʨʘʟʤʝʱʘʪʴ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʫʛʦʜʴʷ ʥʘ ʰʠʨʦʢʠʭ (ʚ ʥʝʩʢʦʣʴʢʦ 

ʢʠʣʦʤʝʪʨʦʚ) ʧʨʦʩʝʢʘʭ, ʧʨʦʢʣʘʜʳʚʘʝʤʳʭ ʧʦʧʝʨʝʢ ʩʝʚʝʨʥʳʤ ʚʝʪʨʘʤ. ʅʘ ʧʦʜʚʝʪʨʝʥʥʦʡ ʩʪʦʨʦʥʝ 

ʠʭ ʜʦʣʞʥʳ ʨʘʟʤʝʱʘʪʴʩʷ ʧʘʰʥʠ, ʥʘ ʦʪʢʨʳʪʦʡ ʚʝʪʨʘʤ ï ʩʝʥʦʢʦʩʳ ʠ ʧʘʩʪʙʠʱʘ. 

ʎʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʯʝʨʝʜʦʚʘʥʠʷ ʫʛʦʜʠʡ, ʧʦ ɺʳʩʦʮʢʦʤʫ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ ʥʘʠʙʦʣʝʝ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʟʝʤʝʣʴ, ʚ ʩʦʟʜʘʥʠʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ 

ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʚ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʠ ʩʥʝʛʘ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ, ʚ ʟʘʱʠʪʝ 

ʧʦʯʚ ʦʪ ʵʨʦʟʠʠ, ʨʝʢ ï ʦʪ ʟʘʠʣʝʥʠʷ, ʣʝʩʦʚ ï ʦʪ ʧʦʞʘʨʦʚ.  

ʇʨʝʧʦʜʘʚʘʪʝʣʴʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. ʄʥʦʛʠʝ ʛʦʜʳ ɻʝʦʨʛʠʡ ʅʠʢʦʣʘʝʚʠʯ ʧʨʝʧʦʜʘʚʘʣ ʚ 

ʨʷʜʝ ɺʋɿʦʚ, ʯʠʪʘʷ ʢʫʨʩʳ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʣʝʩʦʚʦʜʩʪʚʘ ʠ ʣʫʛʦʚʦʜʩʪʚʘ ʚ ʂʠʝʚʩʢʦʤ ʠ 

ʉʠʤʬʝʨʦʧʦʣʴʩʢʦʤ ʫʥʠʚʝʨʩʠʪʝʪʘʭ (1916ï1923), ʚ ʄʠʥʩʢʦʤ (1924ï1926) ʠ ʍʘʨʴʢʦʚʩʢʦʤ 

(1927ï1930) ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠʥʩʪʠʪʫʪʘʭ. ʆʩʦʙʝʥʥʦ ʧʣʦʜʦʪʚʦʨʥʳʤ ʙʳʣ ʝʛʦ 

ʙʝʣʦʨʫʩʩʢʠʡ ʧʝʨʠʦʜ. ɺ ʄʠʥʩʢʝ ɺʳʩʦʮʢʠʡ ʚʧʝʨʚʳʝ ʧʦʣʫʯʠʣ ʚ ʩʚʦʝ ʨʘʩʧʦʨʷʞʝʥʠʝ ʘʫʜʠʪʦʨʠʶ, 

ʢʦʪʦʨʘʷ ʙʳʣʘ ʧʨʝʚʨʘʱʝʥʘ ʠʤ ʚ ʩʚʦʝʦʙʨʘʟʥʳʡ ʤʫʟʝʡ: ʥʘ ʩʪʝʥʘʭ ʨʘʟʤʝʱʘʣʠʩʴ ʢʘʨʪʠʥʳ ʨʘʟʥʳʭ 

ʪʠʧʦʚ ʣʝʩʘ, ʧʦʜ ʥʠʤʠ ʧʦʯʚʝʥʥʳʝ ʤʦʥʦʣʠʪʳ, ʧʦʪʦʣʦʢ ʙʳʣ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʨʘʟʥʦʦʙʨʘʟʥʳʭ 

ʢʘʨʪ ʠ ʩʭʝʤ. ʀʤ ʙʳʣʘ ʦʨʛʘʥʠʟʦʚʘʥʘ ɾʦʨʥʦʚʩʢʘʷ ʣʝʩʥʘʷ ʦʧʳʪʥʘʷ ʩʪʘʥʮʠʷ, ʥʘ ʢʦʪʦʨʦʡ 

ʠʟʫʯʘʣʘʩʴ ʣʝʩʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʚʝʣʠʩʴ ʥʘʙʣʶʜʝʥʠʷ ʟʘ ʛʨʫʥʪʦʚʳʤʠ ʚʦʜʘʤʠ. ɺ 

ʍʘʨʴʢʦʚʩʢʦʤ ʠʥʩʪʠʪʫʪʝ ɺʳʩʦʮʢʠʡ ʦʨʛʘʥʠʟʦʚʘʣ ʙʦʣʴʰʠʝ ʨʘʙʦʪʳ ʚ ʦʧʳʪʥʦʤ ʏʫʛʫʝʚʦ-

ɹʘʙʯʘʥʩʢʦʤ ʣʝʩʭʦʟʝ, ʢʦʪʦʨʳʡ ʦʥ ʦʩʦʙʦ ʚʳʜʝʣʷʣ ʢʘʢ ʪʠʧʠʯʥʳʡ ʦʙʨʘʟʝʮ ʣʝʩʦʩʪʝʧʥʦʛʦ 

ʣʘʥʜʰʘʬʪʘ. 

ɺ ʍʘʨʴʢʦʚʝ ɺʳʩʦʮʢʠʡ ʥʘʯʘʣ çʦʙʨʘʩʪʘʪʴ ʤʦʣʦʜʳʤ ʥʘʫʯʥʳʤ ʧʦʜʨʦʩʪʦʤè. ʄʥʦʛʠʝ ʠʟ ʝʛʦ 

ʫʯʝʥʠʢʦʚ ʩʪʘʣʠ ʩʦ ʚʨʝʤʝʥʝʤ ʢʨʫʧʥʳʤʠ ʫʯʝʥʳʤʠ ï ʣʝʩʦʚʦʜʘʤʠ, ʧʦʯʚʦʚʝʜʘʤʠ, ʛʝʦʙʦʪʘʥʠʢʘʤʠ. 

ʉʨʝʜʠ ʥʠʭ ʘʢʘʜʝʤʠʢʠ ʌ. ʅ. ʍʘʨʠʪʦʥʦʚʠʯ, ɸ. ɹ. ɾʫʢʦʚ, ʉ. ʉ. ʉʦʙʦʣʝʚ, ʇ. ʉ. ʇʦʛʨʝʙʥʷʢ, ʯʣʝʥ-

ʢʦʨʨʝʩʧʦʥʜʝʥʪ ʉ. ʉ. ʇʷʪʥʠʮʢʠʡ, ʧʨʦʬʝʩʩʦʨʘ ɹ. ʀ. ʃʦʛʛʠʥʦʚ, ʄ. ʄ. ɼʨʶʯʝʥʢʦ, 

ʇ. ʇ. ʀʟʶʤʩʢʠʡ, ɸ. ʉ. ʉʢʦʨʦʜʫʤʦʚ, ɸ. ʃ. ɹʝʣʴʛʘʨʜ. 

ʆʩʦʙʦ ʩʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ ʦʨʛʘʥʠʟʘʮʠʶ ɺʳʩʦʮʢʠʤ ʣʝʩʦʪʠʧʦʣʦʛʠʯʝʩʢʦʡ ʧʘʨʪʠʠ ʠʟ 

ʤʦʣʦʜʳʭ ʪʘʣʘʥʪʣʠʚʳʭ ʫʯʝʥʳʭ (ʇ. ʉ. ʇʦʛʨʝʙʥʷʢ, ɼ. ɺ. ɺʦʨʦʙʴʝʚ, ʇ. ʇ. ʂʦʞʝʚʥʠʢʦʚ), ʢʦʪʦʨʘʷ 

ʨʷʜ ʣʝʪ ʧʨʦʚʦʜʠʣʘ ʣʝʩʦʪʠʧʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʇʦʣʝʩʴʝ ʠ ʇʦʜʦʣʠʠ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, 

ʯʪʦ ʵʪʦ ʙʳʣʘ ʧʝʨʚʘʷ ʥʘʫʯʥʘʷ ʵʢʩʧʝʜʠʮʠʷ, ʩʧʝʮʠʘʣʴʥʦ ʧʦʩʚʷʱʝʥʥʘʷ ʠʟʫʯʝʥʠʶ ʣʝʩʦʚ ʋʢʨʘʠʥʳ. 

ɺ ʧʨʦʮʝʩʩʝ ʵʪʠʭ ʨʘʙʦʪ ʦʬʦʨʤʠʣʦʩʴ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʣʝʩʥʦʡ ʪʠʧʦʣʦʛʠʠ, 

ʧʦʣʫʯʠʚʰʝʝ ʥʘʟʚʘʥʠʝ ʫʢʨʘʠʥʩʢʦʛʦ, ʚʦʟʨʦʜʠʚʰʝʝ ʣʝʩʦʪʠʧʦʣʦʛʠʯʝʩʢʦʝ ʫʯʝʥʠʝ ɻ. ʌ. ʄʦʨʦʟʦʚʘ 

ʠ ɸ. ɸ. ʂʨʶʜʝʥʝʨʘ, ʟʘʤʝʥʝʥʥʦʝ ʚ ʜʨʫʛʠʭ ʨʝʩʧʫʙʣʠʢʘʭ ʉʉʉʈ ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʡ 

ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ɺ. ʅ. ʉʫʢʘʯʝʚʘ ʠ ʧʨʦʜʦʣʞʘʶʱʝʝ ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʦʤʧʣʝʢʩʥʦʝ ʠʟʫʯʝʥʠʝ 

ʧʨʠʨʦʜʳ ʤʝʪʦʜʘʤʠ, ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʝʛʦ ʩʦʟʜʘʪʝʣʝʤ. ɽʩʣʠ ʙʳ ʥʝ ɺʳʩʦʮʢʠʡ, 

ʫʢʨʘʠʥʩʢʘʷ ʰʢʦʣʘ ʪʠʧʦʣʦʛʦʚ ʥʝ ʩʬʦʨʤʠʨʦʚʘʣʘʩʴ ʙʳ ʠ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʠʜʝʠ ʠ 

ʢʣʘʩʩʠʬʠʢʘʮʠʷ ɸ. ɸ. ʂʨʶʜʝʥʝʨʘ ʙʳʣʠ ʙʳ ʫʪʨʘʯʝʥʳ. 

ɺʢʣʘʜ ʚ ʝʩʪʝʩʪʚʝʥʥʳʝ ʥʘʫʢʠ. ɻ. ʅ. ɺʳʩʦʮʢʠʡ ʧʨʦʚʝʣ ʦʯʝʥʴ ʰʠʨʦʢʠʡ ʢʨʫʛ 

ʙʦʪʘʥʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʤʥʦʛʠʝ ʠʟ ʢʦʪʦʨʳʭ ʧʨʠʟʥʘʥʳ ʢʣʘʩʩʠʯʝʩʢʠʤʠ. ʈʘʙʦʪʘʷ ʚ ʩʪʝʧʷʭ, 

ʦʥ ʥʝ ʪʦʣʴʢʦ ʜʦʩʢʦʥʘʣʴʥʦ ʠʟʫʯʠʣ ʠʭ ʚ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʦʤ ʦʪʥʦʰʝʥʠʠ. ɺʨʷʜ ʣʠ ʢʪʦ-ʣʠʙʦ ʤʦʛ 

ʩʨʘʚʥʠʪʴʩʷ ʩ ɺʳʩʦʮʢʠʤ ʚ ʟʥʘʥʠʠ ʩʪʝʧʝʡ ʚ ʮʝʣʦʤ, ʢʘʢ ʦʩʦʙʦʛʦ ʪʠʧʘ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ 

ʣʘʥʜʰʘʬʪʘ. ɽʛʦ ʧʝʨʫ ʧʨʠʥʘʜʣʝʞʘʪ ʩʪʘʚʰʠʝ ʢʣʘʩʩʠʯʝʩʢʠʤʠ ʦʧʠʩʘʥʠʷ ʩʪʝʧʝʡ ʩ ʜʝʪʘʣʴʥʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʠ ʢʣʘʩʩʠʬʠʢʘʮʠʝʡ ʩʪʝʧʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʇʨʠʤʝʨʘʤʠ ʪʘʢʠʭ ʦʧʠʩʘʥʠʡ 

ʷʚʣʷʶʪʩʷ ʝʛʦ ʨʘʙʦʪʳ çʉʪʝʧʠ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠè [13] ʠ çɽʨʛʝʥʷè [4]. ɺ ʧʦʩʣʝʜʥʝʡ 

ʤʦʥʦʛʨʘʬʠʠ ʜʘʥʦ ʜʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʵʪʦʛʦ ʩʚʦʝʦʙʨʘʟʥʦʛʦ ʨʝʛʠʦʥʘ ʥʘ ʬʦʥʝ 

ʪʱʘʪʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʚʩʝʛʦ ʢʦʤʧʣʝʢʩʘ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ. ʀʤ ʩʦʟʜʘʥʳ ʪʘʢʠʝ 

ʢʨʫʧʥʳʝ ʥʘʫʯʥʳʝ ʨʘʟʨʘʙʦʪʢʠ, ʢʘʢ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʨʘʩʪʝʥʠʡ ʧʦ ʠʭ ʤʥʦʛʦʣʝʪʠʶ ʠ ʬʦʨʤʘʤ 
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ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʘʟʨʘʩʪʘʥʠʷ, ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʨʘʩʪʠʪʝʣʴʥʳʭ ʬʦʨʤʘʮʠʡ ʩʪʝʧʝʡ ʠ ʚ ʮʝʣʦʤ 

ʩʠʩʪʝʤʘ ʦʩʥʦʚʥʳʭ ʪʠʧʦʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ ʈʫʩʩʢʦʡ ʨʘʚʥʠʥʳ ʩ ʚʳʜʝʣʝʥʠʝʤ ʜʚʫʭ 

ʮʘʨʩʪʚ ï ʣʝʩʥʦʛʦ ʠ ʪʨʘʚʷʥʠʩʪʦʛʦ. ɺʩʝ ʵʪʠ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʝ ʧʦʩʪʨʦʝʥʠʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ɺʳʩʦʮʢʠʡ ʪʝʩʥʦ ʫʚʷʟʳʚʘʣ ʩ ʭʘʨʘʢʪʝʨʦʤ ʫʩʣʦʚʠʡ ʝʝ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ï ʩ ʧʦʣʦʞʝʥʠʝʤ ʚ ʨʝʣʴʝʬʝ 

ʠ ʪʠʧʦʤ ʧʦʯʚʦʛʨʫʥʪʘ. ʀʟʚʝʩʪʥʳʡ ʛʝʦʙʦʪʘʥʠʢ ɻ. ʀ. ɼʦʭʤʘʥ [15] ʦʪʤʝʯʘʣʘ, ʯʪʦ ʥʠʢʘʢʠʝ ʜʨʫʛʠʝ 

ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʥʝ ʩʳʛʨʘʣʠ ʪʘʢʦʡ ʙʦʣʴʰʦʡ ʨʦʣʠ ʚ ʨʘʟʚʠʪʠʠ ʠʭ ʥʘʫʢʠ, ʢʘʢ ʢʣʘʩʩʠʬʠʢʘʮʠʠ 

ɻ. ʅ. ɺʳʩʦʮʢʦʛʦ. 

ʆʩʦʙʝʥʥʦ ʙʦʣʴʰʦʡ ʚʢʣʘʜ ʚʥʝʩʝʥ ɻ. ʅ. ɺʳʩʦʮʢʠʤ ʚ ʧʦʯʚʦʚʝʜʝʥʠʝ. ʅʘʠʙʦʣʝʝ ʚʘʞʥʳ ʝʛʦ 

ʨʘʙʦʪʳ ʚ ʦʙʣʘʩʪʠ ʠʟʫʯʝʥʠʷ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚ, ʦʩʦʙʝʥʥʦ ʚʳʜʝʣʝʥʠʝ ʠ ʦʙʦʩʥʦʚʘʥʠʝ ʠʤ 

ʪʠʧʦʚ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ (ʧʨʦʤʳʚʥʦʛʦ, ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʨʦʤʳʚʥʦʛʦ, ʥʝʧʨʦʤʳʚʥʦʛʦ, 

ʚʳʧʦʪʥʦʛʦ) ʠ ʨʘʩʯʝʪʳ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ, ʟʘʣʦʞʠʚʰʠʝ ʦʩʥʦʚʳ ʥʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ï 

ʧʦʯʚʝʥʥʦʡ ʛʠʜʨʦʣʦʛʠʠ. ɺʳʩʦʮʢʠʡ ʠʟʫʯʘʣ ʧʦʯʚʫ ʧʨʝʞʜʝ ʚʩʝʛʦ ʢʘʢ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ, 

ʢʘʢ ʘʨʝʥʫ ʠʭ ʞʠʟʥʠ, ʞʠʚʫʶ ʩʠʩʪʝʤʫ. ʆʥ ʚʩʝʛʜʘ ʦʪʥʦʩʠʣ ʧʦʯʚʦʚʝʜʝʥʠʝ ʢ ʙʠʦʣʦʛʠʯʝʩʢʠʤ 

ʜʠʩʮʠʧʣʠʥʘʤ, ʧʦʩʢʦʣʴʢʫ ʙʳʣ ʦʜʥʠʤ ʠʟ ʥʝʤʥʦʛʠʭ, ʢʪʦ ʧʨʠʰʝʣ ʚ ʧʦʯʚʦʚʝʜʝʥʠʝ ʠʟ ʘʛʨʦʥʦʤʠʠ. 

ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʦʥ ʧʨʠʜʘʚʘʣ ʪʘʢʦʝ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ ʚʣʘʛʝ ʚ ʧʦʯʚʝ, ʢʦʪʦʨʫʶ ʩʨʘʚʥʠʚʘʣ ʩ 

ʢʨʦʚʴʶ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʫʚʷʟʳʚʘʷ ʚʩʝ ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʧʦʯʚʘʭ ʧʨʦʮʝʩʩʳ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʵʣʶʚʠʠʨʦʚʘʥʠʝ ʠ ʠʣʣʶʚʠʠʨʦʚʘʥʠʝ, ʩ ʮʠʨʢʫʣʷʮʠʝʡ ʧʦʯʚʝʥʥʳʭ ʨʘʩʪʚʦʨʦʚ. 

ʆʧʨʝʜʝʣʷʶʱʫʶ ʨʦʣʴ ʚʦʜʳ ɺʳʩʦʮʢʠʡ ʠʩʧʦʣʴʟʦʚʘʣ ʠ ʧʨʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦʯʚ, ʨʘʟʤʝʩʪʠʚ 

ʠʭ ʚ ʩʠʩʪʝʤʝ ʢʦʦʨʜʠʥʘʪ ʩ ʦʩʷʤʠ ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʠ ʨʝʣʴʝʬʘ, ʵʥʝʨʛʠʯʥʦ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʷʶʱʝʛʦ ʘʪʤʦʩʬʝʨʥʫʶ ʚʣʘʛʫ. ʊʘʢʦʡ ʧʨʠʝʤ ʧʦʟʚʦʣʠʣ ʚʳʷʚʠʪʴ ʚ ʨʘʟʥʳʭ ʟʦʥʘʭ ʥʘ 

ʦʜʠʥʘʢʦʚʳʭ ʵʣʝʤʝʥʪʘʭ ʨʝʣʴʝʬʘ ʚʦ ʤʥʦʛʦʤ ʘʥʘʣʦʛʠʯʥʳʝ ʧʦʯʚʳ. ʕʪʘ ʠʜʝʷ ʦʢʘʟʘʣʘʩʴ ʦʯʝʥʴ 

ʧʣʦʜʦʪʚʦʨʥʦʡ ï ʥʝ ʪʦʣʴʢʦ ʧʦʯʚʦʚʝʜʘʤʠ, ʥʦ ʠ ʛʝʦʛʨʘʬʘʤʠ, ʠ ʣʝʩʦʚʦʜʘʤʠ ʙʳʣʦ ʚʳʷʚʣʝʥʦ 

ʥʘʣʠʯʠʝ ʚ ʧʨʠʨʦʜʝ ʤʥʦʛʠʭ ʘʥʘʣʦʛʠʯʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ. 

ʀʟʫʯʘʷ ʤʦʨʬʦʣʦʛʠʶ ʧʦʯʚ ʠ ʟʘʥʠʤʘʷʩʴ ʦʙʦʩʥʦʚʘʥʠʝʤ ʛʝʥʝʪʠʯʝʩʢʠʭ ʛʦʨʠʟʦʥʪʦʚ, 

ʚʳʜʝʣʝʥʥʳʭ ɼʦʢʫʯʘʝʚʳʤ, ɺʳʩʦʮʢʠʡ, ʙʫʜʫʯʠ ʩʧʝʮʠʘʣʠʩʪʦʤ ʚ ʦʙʣʘʩʪʠ ʣʝʩʥʦʛʦ ʧʦʯʚʦʚʝʜʝʥʠʷ, 

ʩʦʟʜʘʣ, ʧʦ ʝʛʦ ʚʳʨʘʞʝʥʠʶ, çʛʣʫʙʦʢʦʧʦʯʚʝʥʥʦʝè ʧʦʯʚʦʚʝʜʝʥʠʝ, ʪʘʢ ʢʘʢ ʧʨʦʚʦʜʠʣ ʠʟʫʯʝʥʠʝ 

ʧʦʯʚ ʜʘʣʝʢʦ ʟʘ ʧʨʝʜʝʣʘʤʠ ʛʦʨʠʟʦʥʪʦʚ ɸ, ɺ ʠ ʉ. ʅʘʙʣʶʜʝʥʠʷ ʟʘ ʚʣʘʞʥʦʩʪʴʶ ʚ ʨʷʜʝ ʩʣʫʯʘʝʚ 

ʚʝʣʠʩʴ ʠʤ ʠ ʝʛʦ ʫʯʝʥʠʢʘʤʠ ʜʦ ʛʣʫʙʠʥʳ 15ï17 ʤ. ʇʨʠ ʵʪʦʤ ʧʦʪʝʨʷ ʚʣʘʛʠ ʚ ʪʝʯʝʥʠʝ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʧʨʦʩʣʝʞʠʚʘʣʘʩʴ ʧʦʜ ʣʝʩʦʤ ʧʦʯʪʠ ʥʘ ʚʩʶ ʵʪʫ ʛʣʫʙʠʥʫ. ʅʠʢʪʦ ʠʟ 

ʧʦʯʚʦʚʝʜʦʚ ʥʝ ʧʨʠʜʘʚʘʣ ʪʘʢʦʛʦ ʟʥʘʯʝʥʠʷ ʨʦʣʠ ʚʣʘʛʠ ʚ ʧʦʯʚʘʭ, ʧʦʵʪʦʤʫ ʪʨʫʜʥʦ ʧʨʝʜʩʪʘʚʠʪʴ, 

ʢʪʦ, ʢʨʦʤʝ ɺʳʩʦʮʢʦʛʦ, ʠ ʢʦʛʜʘ ʩʤʦʛ ʙʳ ʦʨʛʘʥʠʟʦʚʘʪʴ ʠ ʧʨʦʚʝʩʪʠ ʪʘʢʦʡ ʦʛʨʦʤʥʳʡ ʦʙʴʝʤ 

ʦʯʝʥʴ ʪʨʫʜʦʝʤʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʪʘʢ ʛʣʫʙʦʢʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠ ʦʙʦʙʱʠʪʴ ʠʭ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʩʦʟʜʘʪʴ ʫʯʝʥʠʝ ʦ ʪʠʧʘʭ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚ.  

ʆʮʝʥʠʚʘʷ ʧʦʯʚʫ ʢʘʢ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ʨʘʩʪʝʥʠʡ, ɺʳʩʦʮʢʠʡ ʥʝ ʤʦʛ ʥʝ ʦʙʨʘʪʠʪʴ ʚʥʠʤʘʥʠʝ 

ʥʘ ʨʦʣʴ ʠʩʭʦʜʥʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚ ʩʦʟʜʘʥʠʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʞʠʟʥʠ ʣʝʩʘ. ʀʟʫʯʝʥʠʝ 

ʧʦʯʚ, ʧʦ ʝʛʦ ʤʥʝʥʠʶ, ʩʣʝʜʫʝʪ ʥʘʯʠʥʘʪʴ ʩ ʠʟʫʯʝʥʠʷ ʧʦʜʧʦʯʚ, ʛʨʫʥʪʦʚ, ʘ çʚʝʨʭʥʝʶ ʢʦʨʦʯʢʦʶè 

ʝʛʦ ʩʣʝʜʫʝʪ ʣʠʰʴ ʟʘʢʦʥʯʠʪʴ. ɺʳʩʦʮʢʠʤ ʚʧʝʨʚʳʝ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥ ʧʨʦʮʝʩʩ ʦʛʣʝʝʥʠʷ ʧʦʯʚ, ʚ 

ʪʦʤ ʯʠʩʣʝ ʚʚʝʜʝʥ ʚ ʥʘʫʯʥʳʡ ʦʙʦʨʦʪ ʥʘʨʦʜʥʳʡ ʪʝʨʤʠʥ çʛʣʝʡè. ʇʝʨʚʳʤ ʦʥ ʦʧʠʩʘʣ ʧʨʦʮʝʩʩʳ 

ʦʞʝʣʝʟʥʝʥʠʷ ʧʝʩʯʘʥʳʭ ʧʦʯʚ ð ʬʦʨʤʠʨʦʚʘʥʠʝ ʧʩʝʚʜʦʬʠʙʨʦʚ ʠ ʞʝʨʩʪʚʳ (ʪʝʨʤʠʥʳ 

ɺʳʩʦʮʢʦʛʦ), ʫʢʘʟʘʣ ʥʘ ʢʦʣʣʦʠʜʥʳʝ ʷʚʣʝʥʠʷ ʚ ʧʦʯʚʘʭ, ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʣ ʧʦʛʨʝʙʝʥʥʳʝ 

ʛʫʤʫʩʦʚʳʝ ʛʦʨʠʟʦʥʪʳ ʚ ʣʸʩʩʘʭ. ʆʯʝʥʴ ʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ ʞʠʟʥʠ ʧʦʯʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʠʭ ʩʪʨʫʢʪʫʨʳ, ɺʳʩʦʮʢʠʡ ʧʨʠʜʘʚʘʣ ʟʝʤʣʝʨʦʷʤ ʠ ʜʦʞʜʝʚʳʤ ʯʝʨʚʷʤ. ʀʭ 

ʠʟʫʯʝʥʠʶ ʧʦʩʚʷʱʝʥ ʨʷʜ ʝʛʦ ʛʣʫʙʦʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ɽʱʝ ʚ ʥʘʯʘʣʝ XX ʚʝʢʘ ɻ. ʅ. ɺʳʩʦʮʢʠʡ ʚʳʩʢʘʟʘʣ ʦʯʝʥʴ ʚʘʞʥʫʶ ʤʳʩʣʴ ʦʙ ʦʙʱʝʡ 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʦʯʚ ʠ ʨʘʩʪʝʥʠʡ ï ʠʭ ʩʪʨʦʛʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʬʘʢʪʦʨʦʚ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ ï ʵʣʝʤʝʥʪʦʚ ʞʠʟʥʠ, ʢʘʢ ʦʥ ʠʭ ʥʘʟʳʚʘʣ [9]. ɺʤʝʩʪʦ ʠʟʚʝʩʪʥʦʡ ʬʦʨʤʫʣʳ ɺ. ɺ. ɼʦʢʫʯʘʝʚʘ 

çʧʦʯʚʘ ï ʬʫʥʢʮʠʷ ʢʣʠʤʘʪʘ, ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʛʦʨʥʳʭ ʧʦʨʦʜ, ʨʝʣʴʝʬʘ ʠ ʚʦʟʨʘʩʪʘè ʫ 

ɺʳʩʦʮʢʦʛʦ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʠ ʘʨʝʥʘ ʝʝ ʞʠʟʥʠ, ʧʦʯʚʘ, ʷʚʣʷʶʪʩʷ ʬʫʥʢʮʠʝʡ ʛʣʘʚʥʳʭ 

ʘʙʠʦʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ï ʢʣʠʤʘʪʘ ʠ ʛʨʫʥʪʦʚ. ʇʨʠ ʵʪʦʤ ɺʳʩʦʮʢʠʡ ʠʭ ʟʥʘʯʠʪʝʣʴʥʦ  

ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʣ, ʚʟʷʚ ʢʘʢ ʬʘʢʪʦʨ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ ʥʝ ʢʣʠʤʘʪ ʚʦʦʙʱʝ, ʘ ʢʦʣʠʯʝʩʪʚʦ ʠ 

ʩʦʦʪʥʦʰʝʥʠʝ ʪʝʧʣʘ ʠ ʚʣʘʛʠ. ɻʦʨʥʳʝ ʧʦʨʦʜʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʨʘʩʪʝʥʠʷ ʵʣʝʤʝʥʪʘʤʠ ʧʠʪʘʥʠʷ. 
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ʏʪʦ ʞʝ ʢʘʩʘʝʪʩʷ ʨʝʣʴʝʬʘ, ʪʦ ʧʨʠʟʥʘʚʘʷ ʝʛʦ ʦʛʨʦʤʥʫʶ ʨʦʣʴ, ɻʝʦʨʛʠʡ ʅʠʢʦʣʘʝʚʠʯ ʪʝʤ ʥʝ ʤʝʥʝʝ 

ʥʝ ʧʨʠʜʘʚʘʣ ʝʤʫ ʟʥʘʯʝʥʠʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʛʦ ʬʘʢʪʦʨʘ ï çʥʠʯʪʦ ʪʘʢ, ʢʘʢ ʨʝʣʴʝʬ, ʥʝ ʫʩʣʦʞʥʷʝʪ, 

ʥʝ ʨʘʟʥʦʦʙʨʘʟʠʪ, ʥʝ ʧʝʨʝʬʦʨʤʠʨʦʚʳʚʘʝʪ ʚʩʝ ʧʨʦʯʠʝ ʬʘʢʪʦʨʳ ʞʠʟʥʠè. ɺ ʨʝʟʫʣʴʪʘʪʝ ʙʳʣ 

ʥʘʤʝʯʝʥ ʧʨʷʤʦʡ ʧʫʪʴ ʨʝʰʝʥʠʷ ʫʨʘʚʥʝʥʠʷ ɼʦʢʫʯʘʝʚʘ, ʢʦʪʦʨʦʝ ʪʝʤ ʥʝ ʤʝʥʝʝ, ʠʤʝʥʥʦ ʠʟ-ʟʘ 

ʪʦʛʦ, ʯʪʦ ʜʦ ʩʠʭ ʧʦʨ ʥʝ ʚʳʜʝʣʝʥʳ ʛʣʘʚʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ï 

ʪʝʧʣʦ, ʚʣʘʛʘ, ʧʠʱʘ, ʢʘʢ ʵʪʦ ʧʨʝʜʣʦʞʠʣ ɺʳʩʦʮʢʠʡ, ï çʠʟ-ʟʘ ʩʣʦʞʥʦʩʪʠ ʚʭʦʜʷʱʠʭ ʚ ʥʝʛʦ  

ʬʘʢʪʦʨʦʚè ʧʨʠʟʥʘʥʦ ʥʝʨʝʰʘʝʤʳʤ. ʇʨʠʤʝʯʘʪʝʣʴʥʦ, ʯʪʦ ʯʝʨʝʟ 100 ʣʝʪ ʫʩʪʘʥʦʚʣʝʥʦ: ʥʘ ʫʯʝʪʝ 

ʵʪʠʭ ʪʨʝʭ ʣʠʤʠʪʠʨʫʶʱʠʭ ʞʠʟʥʴ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ï ʪʝʧʣʘ, ʚʣʘʛʠ ʠ ʧʠʱʠ ï ʧʦʩʪʨʦʝʥʘ 

ʣʝʩʦʪʠʧʦʣʦʛʠʯʝʩʢʘʷ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʫʢʨʘʠʥʩʢʦʡ ʰʢʦʣʳ ʣʝʩʥʦʡ ʪʠʧʦʣʦʛʠʠ [18]. 

ɻʣʘʚʥʦʡ ʞʝ ʮʝʣʴʶ ʩʪʘʪʴʠ, ʚ ʢʦʪʦʨʦʡ ʠʟʣʘʛʘʶʪʩʷ ʧʨʠʚʝʜʝʥʥʳʝ ʚʳʰʝ ʧʦʣʦʞʝʥʠʷ, ʷʚʣʷʝʪʩʷ 

ʦʙʦʩʥʦʚʘʥʠʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʩʦʩʪʘʚʣʝʥʠʷ ʢʘʨʪ ʪʠʧʦʚ ʤʝʩʪʦʧʨʦʠʟʨʘʩʪʘʥʠʡ, ʢʘʨʪʠʨʦʚʘʥʠʷ 

ʥʝ ʪʦʣʴʢʦ ʧʦʯʚ, ʥʦ ʠ ʩʘʤʠʭ ʬʘʢʪʦʨʦʚ, ʬʦʨʤʠʨʫʶʱʠʭ ʠ ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʭ ʫʨʦʚʝʥʴ ʠʭ 

ʧʣʦʜʦʨʦʜʠʷ, ʪ. ʝ. ʛʨʫʥʪʦʚ ʠ ʨʝʣʴʝʬʘ, ʩ ʫʯʝʪʦʤ ʢʣʠʤʘʪʘ, ʠ ʚʳʜʝʣʝʥʠʝ ʦʜʥʦʨʦʜʥʳʭ ʪʠʧʦʚ 

ʤʝʩʪʥʦʩʪʠ, ʜʣʷ ʢʦʪʦʨʳʭ ʜʦʣʞʥʳ ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʠʩʪʝʤʳ ʚʝʜʝʥʠʷ 

ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʄʝʩʪʥʦʩʪʠ ʚ ʜʘʣʴʥʝʡʰʝʤ ʦʙʲʝʜʠʥʷʶʪʩʷ ʚ ʦʙʣʘʩʪʠ, ʦʙʣʘʩʪʠ ï ʚ ʩʪʨʘʥʳ. 

ɺʳʜʝʣʝʥʠʝ ʘʥʘʣʦʛʠʯʥʳʭ ʪʠʧʦʚ ʤʝʩʪʦʧʨʦʠʟʨʘʩʪʘʥʠʡ ʠ ʪʠʧʦʚ ʤʝʩʪʥʦʩʪʝʡ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ, 

ʫʪʚʝʨʞʜʘʣ ɺʳʩʦʮʢʠʡ, ʧʦʟʚʦʣʠʪ ʧʨʦʠʟʚʦʜʠʪʴ ʤʝʞʜʫ ʥʠʤʠ ʦʙʤʝʥ ʦʧʳʪʦʤ ʚʝʜʝʥʠʷ ʭʦʟʷʡʩʪʚʘ, 

ʩʦʨʪʘʤʠ ʢʫʣʴʪʫʨʥʳʭ ʨʘʩʪʝʥʠʡ ʠ ʜʨ. 

ʀʜʝʷ ʩʦʟʜʘʥʠʷ ʢʘʨʪ ʪʠʧʦʚ ʤʝʩʪʦʧʨʦʠʟʨʘʩʪʘʥʠʡ ʷʚʠʣʘʩʴ ʨʫʢʦʚʦʜʷʱʝʡ ʚ ʨʘʟʨʘʙʦʪʢʝ 

ʤʝʪʦʜʘ ʣʘʥʜʰʘʬʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʩʦʟʜʘʥʠʠ ʢʘʨʪ ʧʨʠʨʦʜʥʳʭ ʣʘʥʜʰʘʬʪʦʚ. ɼʣʷ ʧʦʷʚʣʝʥʠʷ 

ʵʪʦʛʦ ʥʦʚʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʩʦʚʨʝʤʝʥʥʦʡ ʛʝʦʛʨʘʬʠʠ ʦʩʦʙʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʣʦ ʧʦʜʤʝʯʝʥʥʦʝ 

ɺʳʩʦʮʢʠʤ ʧʦʩʪʦʷʥʥʦʝ ʯʝʨʝʜʦʚʘʥʠʝ, ʧʦʚʪʦʨʝʥʠʝ ʦʜʥʠʭ ʠ ʪʝʭ ʞʝ ʪʠʧʦʚ ʤʝʩʪʦʧʨʦʠʟʨʘʩʪʘʥʠʡ. 

çʆʜʥʦʭʘʨʘʢʪʝʨʥʳʝ ʩʦʯʝʪʘʥʠʷ ʪʠʧʦʚ ʤʝʩʪʦʧʨʦʠʟʨʘʩʪʘʥʠʡ, ʩʚʷʟʘʥʥʳʝ ʚ ʦʜʠʥ ʠʣʠ ʥʝʩʢʦʣʴʢʦ 

ʩʦʩʝʜʥʠʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʭ ʤʘʩʩʠʚʦʚ, ʩʦʩʪʘʚʣʷʶʪ ʝʩʪʝʩʪʚʝʥʥʳʝ ʦʢʨʫʛʠ (ʤʝʩʪʥʦʩʪʠ)è. ɺ ʵʪʦʤ 

ʚʳʩʢʘʟʳʚʘʥʠʠ ʟʘʢʣʶʯʝʥʘ ʩʫʪʴ ʥʘʫʯʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʪʠʧʝ ʤʝʩʪʥʦʩʪʠ, ʚʧʝʨʚʳʝ ʯʝʪʢʦ 

ʩʬʦʨʤʫʣʠʨʦʚʘʥʘ ʠʜʝʷ çʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʣʘʥʜʰʘʬʪʦʚè, ʧʦʵʪʦʤʫ ɺʳʩʦʮʢʦʛʦ ʧʨʠʟʥʘʪʁ 

ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʦʤ ʵʪʦʡ ʚʝʜʫʱʝʡ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʦʪʨʘʩʣʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʟʥʘʥʠʡ. 

ʀʤʝʥʥʦ ʦʪ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ɺʳʩʦʮʢʦʛʦ, ʫʪʚʝʨʞʜʘʣ ʠʟʚʝʩʪʥʳʡ ʛʝʦʛʨʘʬ ʅ.ɸ. ʉʦʣʥʮʝʚ [20], 

ʣʘʥʜʰʘʬʪʦʚʝʜʳ ʜʦʣʞʥʳ ʚʝʩʪʠ ʦʪʩʯʝʪ ʩʚʦʝʡ ʥʘʫʢʠ.  

ʇʦʟʞʝ ɺʳʩʦʮʢʠʡ ʧʨʝʜʣʦʞʠʣ ʚʳʜʝʣʝʥʠʝ ʩʝʨʠʠ ʤʝʩʪʦʧʦʣʦʞʝʥʠʡ (ʧʣʘʢʦʨʳ, ʧʣʘʢʢʘʪʳ ʠ 

ʜʨ.), ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʶʱʠʭʩʷ ʨʝʞʠʤʦʤ ʫʚʣʘʞʥʝʥʠʷ, ʠ ʫʩʪʘʥʦʚʠʣ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ 

ʩʪʝʧʥʦʡ ʟʦʥʳ ʪʠʧʳ ʩʦʚʦʢʫʧʥʦʩʪʝʡ ʤʠʢʨʦʣʘʥʜʰʘʬʪʦʚ (çʩʦʟʝʤʝʣʴʷè), ʩʚʷʟʘʥʥʳʭ ʤʝʞʜʫ ʩʦʙʦʡ 

ʜʚʠʞʝʥʠʝʤ ʩʥʝʛʘ ʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ (ʤʝʩʪʘ ʧʠʪʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ï çʧʦʪʫʩʢʫʣʳè, ʤʝʩʪʘ ʠʭ 

çʚʳʧʦʪʝʚʘʥʠʷè ʠ ʚʳʭʦʜʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ). ʅʘ ʵʪʦʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʙʘʟʠʨʦʚʘʣʦʩʴ ʝʛʦ 

ʧʨʝʜʣʦʞʝʥʠʝ ʦʩʪʘʚʣʷʪʴ ʨʘʟʙʠʪʳʤʠ ʯʘʩʪʴ ʧʝʩʯʘʥʳʭ ʟʝʤʝʣʴ, ʩ ʪʝʤ, ʯʪʦʙʳ ʥʘʢʘʧʣʠʚʘʝʤʘʷ ʥʘ 

ʥʠʭ ʚʣʘʛʘ ʧʦʜʧʠʪʳʚʘʣʘ ʟʝʤʣʠ, ʟʘʥʷʪʳʝ ʣʝʩʘʤʠ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʤʠ ʢʫʣʴʪʫʨʘʤʠ. 

ʈʘʟʚʠʪʳʝ ʜʘʣʝʝ ʃ. ɻ. ʈʘʤʝʥʩʢʠʤ, ʩʯʠʪʘʚʰʠʤ ʩʝʙʷ ʫʯʝʥʠʢʦʤ ɺʳʩʦʮʢʦʛʦ, ʵʪʠ ʧʦʣʦʞʝʥʠʷ 

ʚ̫ʠʣʠʩʴ ʙʘʟʦʡ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʩʥʦʚʥʳʭ ʨʘʟʜʝʣʦʚ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʷ ï ʤʦʨʬʦʣʦʛʠʠ ʠ 

ʛʝʦʭʠʤʠʠ ʣʘʥʜʰʘʬʪʦʚ.  

ɺʳʩʦʮʢʠʡ ʚʩʶ ʞʠʟʥʴ ʠʟʫʯʘʣ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʨʘʟʥʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʠ, 

ʧʨʝʞʜʝ ʚʩʝʛʦ, ʩʚʷʟʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʩʦ ʩʨʝʜʦʡ, ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʷ ʧʨʠ ʵʪʦʤ ʤʝʪʦʜ 

ʬʠʪʦʠʥʜʠʢʘʮʠʠ ï ʦʮʝʥʢʠ ʢʘʯʝʩʪʚʘ ʩʨʝʜʳ ʧʦ ʩʦʩʪʘʚʫ ʠ ʩʦʩʪʦʷʥʠʶ ʝʩʪʝʩʪʚʝʥʥʦʡ 

ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ. ʀʤʝʥʥʦ ʵʪʦʪ ʧʨʠʝʤ ʧʦʟʚʦʣʠʣ ʝʤʫ ʚʳʷʚʠʪʴ ʮʝʣʳʡ ʨʷʜ ʟʘʢʦʥʦʤʝʨʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʭʘʨʘʢʪʝʨʝ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ, 

ʢʦʪʦʨʳʝ ʥʠʢʪʦ ʜʦ ʥʝʛʦ ʪʘʢ ʯʝʪʢʦ ʥʝ ʬʦʨʤʫʣʠʨʦʚʘʣ. ʇʦʜʪʚʝʨʞʜʘʶʪ ʵʪʦ ʝʛʦ ʨʘʙʦʪʳ, 

ʧʦʩʚʷʱʝʥʥʳʝ ʟʦʥʘʣʴʥʦʩʪʠ ʧʨʠʨʦʜʳ. ʆʜʥʦʡ ʠʟ ʧʝʨʚʳʭ ʩʪʘʪʝʡ ʞʫʨʥʘʣʘ çʇʦʯʚʦʚʝʜʝʥʠʝè ʙʳʣʠ 

ʝʛʦ çʇʦʯʚʝʥʥʳʝ ʟʦʥʳ ɽʚʨʦʧʝʡʩʢʦʡ ʈʦʩʩʠʠ ʚ ʩʚʷʟʠ ʩ ʩʦʣʝʥʦʩʪʴʶ ʛʨʫʥʪʦʚ ʠ ʭʘʨʘʢʪʝʨʦʤ 

ʣʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠè [12]. ɽʛʦ ʩʭʝʤʘ ʧʨʠʨʦʜʥʳʭ ʟʦʥ ʝʚʨʦʧʝʡʩʢʦʡ ʯʘʩʪʠ ʉʉʉʈ, ʚ ʢʦʪʦʨʦʡ 

ʫʚʷʟʘʥʳ ʚʦʝʜʠʥʦ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʢʣʠʤʘʪʘ (ʦʩʘʜʢʠ, ʠʩʧʘʨʷʝʤʦʩʪʴ, ʩʦʣʥʝʯʥʘʷ ʨʘʜʠʘʮʠʷ) ʠ 

ʛʨʫʥʪʦʚ (ʤʝʨʟʣʦʪʘ, ʢʘʨʙʦʥʘʪʥʦʩʪʴ, ʟʘʩʦʣʝʥʥʦʩʪʴ, ʫʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ) ʩ ʭʘʨʘʢʪʝʨʦʤ 
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ʝʩʪʝʩʪʚʝʥʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʧʦʯʚ, ʦʙʦʰʣʘ ʤʥʦʛʠʝ ʩʦʚʝʪʩʢʠʝ ʠ ʟʘʨʫʙʝʞʥʳʝ ʠʟʜʘʥʠʷ, ʢ 

ʩʦʞʘʣʝʥʠʶ, ʠʥʦʛʜʘ ʥʝ ʟʘ ʝʛʦ ʘʚʪʦʨʩʪʚʦʤ. 

ʅʘʨʷʜʫ ʩ ʰʠʨʦʪʥʦʡ ʟʦʥʘʣʴʥʦʩʪʴʶ ɺʳʩʦʮʢʦʤʫ ʧʨʠʥʘʜʣʝʞʘʪ ʩʝʨʴʝʟʥʳʝ ʨʘʟʨʘʙʦʪʢʠ, 

ʧʦʩʚʷʱʝʥʥʳʝ ʚʥʫʪʨʠʟʦʥʘʣʴʥʦʡ ʢʦʤʧʣʝʢʩʥʦʩʪʠ ï çʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʤʦʟʘʠʢʝè, ʨʦʣʠ 

ʤʠʢʨʦʢʣʠʤʘʪʘ ʠ ʤʠʢʨʦʨʝʣʴʝʬʘ (ʪʝʨʤʠʥʳ ɻʝʦʨʛʠ ̫ ʅʠʢʦʣʘʝʚʠʯʘ) ʚ ʝʝ ʬʦʨʤʠʨʦʚʘʥʠʠ, ʠ 

ʦʙʦʩʥʦʚʘʥʠʝ ʦʛʨʦʤʥʦʛʦ ʟʥʘʯʝʥʠʷ ʝʝ ʫʯʝʪʘ ʚ ʜʝʣʝ ʧʨʘʚʠʣʴʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʠ 

ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. ʀʤʝʥʥʦ ʩ ʵʪʦʡ ʮʝʣʴʶ ʦʥ ʚʳʜʚʠʥʫʣ ʠʜʝʶ ʦʪʨʘʞʝʥʠʷ ʵʪʦʡ ʢʦʤʧʣʝʢʩʥʦʩʪʠ 

ʧʫʪʝʤ ʩʦʟʜʘʥʠʷ ʩʧʝʮʠʘʣʴʥʳʭ ʬʠʪʦ-ʪʦʧʦʣʦʛʠʯʝʩʢʠʭ ʢʘʨʪ ʠʣʠ ʢʘʨʪ ʪʠʧʦʚ ʤʝʩʪʦʧʨʦʠʟʨʦʩʪʘʥʠʡ. 

ʀʤ ʞʝ ʦʙʦʩʥʦʚʘʥʦ ʧʦʣʦʞʝʥʠʝ ʦ ʟʦʥʘʣʴʥʦʩʪʠ çʠʥʪʨʘʟʦʥʘʣʴʥʳʭè ʧʦʯʚ [7, 10].  

ʇʦʯʚʦʚʝʜʳ ʜʦʣʛʦ ʥʝʜʦʦʮʝʥʠʚʘʣʠ ʨʦʣʴ ɻ. ʅ. ɺʳʩʦʮʢʦʛʦ ʚ ʨʘʟʚʠʪʠʠ ʠʭ ʥʘʫʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʝʛʦ ʨʘʙʦʪʳ ʧʦ ʚʦʜʥʦʤʫ ʨʝʞʠʤʫ ʧʦʯʚ, ʟʘʚʝʨʰʠʚʰʠʝʩʷ ʩʦʟʜʘʥʠʝʤ ʫʯʝʥʠʷ ʦ ʪʠʧʘʭ ʚʦʜʥʦʛʦ 

ʨʝʞʠʤʘ ʧʦʯʚ, ʩ ʚʳʜʝʣʝʥʠʝʤ ʯʝʪʳʨʝʭ ʦʩʥʦʚʥʳʭ ʝʛʦ ʪʠʧʦʚ ï ʧʨʦʤʳʚʥʦʛʦ, ʥʝʧʨʦʤʳʚʥʦʛʦ, 

ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʨʦʤʳʚʥʦʛʦ ʠ ʚʳʧʦʪʥʦʛʦ. ʂʘʢ ʚʩʝ ʵʪʠ ʪʠʧʳ ʫʜʘʣʦʩʴ ʚʳʜʝʣʠʪʴ, ʨʘʙʦʪʘʷ ʥʘ 

ʦʜʥʦʡ ʥʝʙʦʣʴʰʦʡ ʦʧʳʪʥʦʡ ʩʪʘʥʮʠʠ ʚ ʩʪʝʧʠ ï ʪʨʫʜʥʦ ʧʦʥʷʪʴ. ʋʢʘʟʘʥʥʳʝ ʪʠʧʳ ʚ 

ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʝʨʝ ʦʧʨʝʜʝʣʷʶʪ ʥʝ ʪʦʣʴʢʦ ʦʙʨʘʟʦʚʘʥʠʝ ʨʘʟʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʪʠʧʦʚ ʧʦʯʚ, ʥʦ ʠ 

ʣʘʥʜʰʘʬʪʦʚ ʚ ʮʝʣʦʤ. 

ʂ ʚʳʜʝʣʝʥʥʳʤ ʘʚʪʦʨʦʤ ʪʠʧʘʤ ʤʳ ʜʦʙʘʚʠʣʠ ʙʳ ʝʱʝ ʙʦʢʦʚʦʡ ʪʠʧ, ʬʦʨʤʠʨʫʶʱʠʡʩʷ ʥʘ 

ʪʝʨʨʠʪʦʨʠʷʭ, ʠʤʝʶʱʠʭ ʚʳʨʘʞʝʥʥʳʡ ʫʢʣʦʥ ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʩʣʦʠʩʪʦʩʪʴ ʧʦʯʚʦʛʨʫʥʪʦʚ, 

ʦʩʦʙʝʥʥʦ ʧʨʠ ʧʦʜʩʪʠʣʘʥʠʠ ʧʦʨʦʜ ʣʝʛʢʦʛʦ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʪʷʞʝʣʳʤʠ. ʂʘʢ ʤʳ ʧʠʩʘʣʠ 

ʨʘʥʝʝ [18], ʢ ʤʝʩʪʘʤ ʢʦʥʮʝʥʪʨʘʮʠʠ ʪʘʢʦʛʦ ʩʪʦʢʘ ʧʨʠʫʨʦʯʝʥʦ ʙʦʣʴʰʠʥʩʪʚʦ 

ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ɹʨʷʥʩʢʠʡ ʤʘʩʩʠʚ, ɹʦʷʨʩʢʠʝ ʣʝʩʘ ʧʦʜ ʂʠʝʚʦʤ, 

ɹʝʣʦʚʝʞʩʢʘʷ ʧʫʱʘ, ʃʠʥʜʫʣʦʚʩʢʘʷ ʨʦʱʘ.  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʨʘʟʥʳʭ ʪʠʧʦʚ ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʧʦʯʚ ï ʦʜʠʥ ʠʟ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʟʘʢʦʥʦʚ 

ʧʨʠʨʦʜʳ. ɼʦʩʪʘʪʦʯʥʦ ʚʩʧʦʤʥʠʪʴ, ʯʪʦ ʚ ʛʦʨʘʭ, ʚ ʯʘʩʪʥʦʩʪʠ ʚ ʂʘʨʧʘʪʘʭ, ʧʨʠ ʩʭʦʜʥʦʤ ʚʦʜʥʦʤ 

ʨʝʞʠʤʝ ï ʦʙʠʣʴʥʦʤ ʫʚʣʘʞʥʝʥʠʠ ʠ ʦʪʩʫʪʩʪʚʠʠ ʟʘʩʪʦʷ ʚʣʘʛʠ ï ʥʘ ʚʩʝʭ ʚʳʩʦʪʥʳʭ ʧʦʷʩʘʭ ʚ 

ʜʫʙʦʚʳʭ, ʙʫʢʦʚʳʭ, ʧʠʭʪʦʚʳʭ, ʝʣʦʚʳʭ ʠ ʩʦʩʥʦʚʳʭ ʣʝʩʘʭ ʬʦʨʤʠʨʫʝʪʩʷ ʦʜʠʥ ʪʠʧ ʧʦʯʚ ï ʙʫʨʳʝ 

ʣʝʩʥʳʝ. ɺ ʤʝʩʪʘʭ ʩ ʧʝʨʠʦʜʠʯʝʩʢʠʤ ʟʘʩʪʦʝʤ ʚʣʘʛʠ ʚ ʥʠʭ ʚʦʟʥʠʢʘʶʪ ʧʨʦʮʝʩʩʳ ʦʧʦʜʟʦʣʠʚʘʥʠʷ 

ʠ ʦʛʣʝʝʥʠʷ.  

ʕʪʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʫʯʝʥʦʛʦ ʙʳʣʠ ʦʮʝʥʝʥʳ ʪʦʣʴʢʦ ʩʧʫʩʪʷ 50 ʣʝʪ, ʢʦʛʜʘ ʠʭ ʚʟʷʣ ʥʘ 

ʚʦʦʨʫʞʝʥʠʝ ɸ. ɸ. ʈʦʜʝ. ʆʥ ʞʝ ʦʨʛʘʥʠʟʦʚʘʣ ʠ ʠʭ ʧʝʨʝʠʟʜʘʥʠʝ. ʈʘʟʨʘʙʦʪʢʠ ɺʳʩʦʮʢʦʛʦ, 

ʥʘʤʝʯʘʶʱʠʝ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʨʝʰʝʥʠʝ ʫʨʘʚʥʝʥʠʷ ʩʚʷʟʠ ʧʦʯʚ ʩ ʬʘʢʪʦʨʘʤʠ ʧʦʯʚʦʦʙʨʘʟʦʚʘʥʠʷ 

[9], ʥʝ ʧʦʣʫʯʠʣʠ ʠʟʚʝʩʪʥʦʩʪʠ ʜʦ ʩʠʭ ʧʦʨ. ʅʦ ʥʘʢʦʥʝʮ ʀ. ɺ. ʀʚʘʥʦʚ ʚ çʀʩʪʦʨʠʠ 

ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ ʧʦʯʚʦʚʝʜʝʥʠʷè [16] ʥʘʟʚʘʣ ʩʨʝʜʠ ʫʯʝʥʳʭ, ʚʳʜʚʠʛʘʚʰʠʭ ʠʜʝʠ, ʦʢʘʟʘʚʰʠʝ 

ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ ʧʦʯʚʦʚʝʜʝʥʠʷ, ʧʷʪʴ ʯʝʣʦʚʝʢ. ɼʚʘ ʠʟ ʵʪʠʭ ʧʷʪʠ 

(ʇ. ʉ. ʂʦʩʩʦʚʠʯ ʠ ɹ. ɹ. ʇʦʣʳʥʦʚ) ʫʩʪʫʧʘʶʪ ʪʨʝʤ ʧʝʨʚʳʤ, ʘ ʵʪʠ ʧʝʨʚʳʝ ï ɺ. ɺ. ɼʦʢʫʯʘʝʚ, 

ʅ. ʄ. ʉʠʙʠʨʮʝʚ ʠ ɻ. ʅ. ɺʳʩʦʮʢʠʡ. 

ɺ ʦʙʣʘʩʪʠ ʢʣʠʤʘʪʦʣʦʛʠʠ ɺʳʩʦʮʢʠʡ ʧʝʨʚʳʤ ʥʘʯʘʣ ʠʟʫʯʘʪʴ ʤʠʢʨʦʢʣʠʤʘʪ, ʫʩʪʘʥʦʚʠʚ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʤʠʥʠʤʘʣʴʥʳʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ 

(ʫʪʨʝʥʥʠʢʠ) ʚ ʩʚʷʟʠ ʩ ʨʝʣʴʝʬʦʤ ʠ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴʶ. ɽʛʦ ʨʘʙʦʪʳ ʧʦ ʠʟʫʯʝʥʠʶ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʧʨʠʟʝʤʥʳʭ ʚʦʟʜʫʰʥʳʭ ʪʝʯʝʥʠʡ, ʚʳʟʳʚʘʶʱʠʭ ʧʳʣʴʥʳʝ ʙʫʨʠ ʠ 

ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʥʝʛʘ, ʩʯʠʪʘʶʪʩʷ ʢʣʘʩʩʠʯʝʩʢʠʤʠ. ɺʳʩʦʮʢʠʡ ʩʦʩʪʘʚʠʣ ʢʣʠʤʘʪʠʯʝʩʢʫʶ 

ʢʘʨʪʫ ʋʢʨʘʠʥʳ ʠ ʝʝ ʧʝʨʚʦʝ ʘʛʨʦʢʣʠʤʘʪʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ. ʀʤ ʧʨʝʜʣʦʞʝʥ ʧʝʨʚʳʡ 

ʛʠʜʨʦʪʝʨʤʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ (ʦʤʙʨʦʵʚʘʧʦʨʘʤʝʪʨʠʯʝʩʢʠʡ ʢʦʨʨʝʣʷʪʠʚ), ʨʘʟʨʘʙʦʪʘʥʘ 

ʪʝʦʨʠʷ ʪʨʘʥʩʛʨʝʩʩʠʚʥʦʡ ʨʦʣʠ ʣʝʩʦʚ. ɽʛʦ ʠʟʚʝʩʪʥʦʝ ʧʦʣʦʞʝʥʠʝ: çʣʝʩ ʩʫʰʠʪ ʨʘʚʥʠʥʳ ʠ 

ʫʚʣʘʞʥʷʝʪ ʛʦʨʳè ʚʳʟʚʘʣʦ ʦʞʠʚʣʝʥʥʫʶ ʜʠʩʢʫʩʩʠʶ ʚ ʥʘʫʢʝ. ɺʩʝ ʵʪʦ ʜʘʣʦ ʦʩʥʦʚʘʥʠʝ ʧʨʠʟʥʘʪʴ 

ɻ. ʅ. ɺʳʩʦʮʢʦʛʦ, ʘʛʨʦʥʦʤʘ ʧʦ ʦʙʨʘʟʦʚʘʥʠʶ ʠ ʣʝʩʦʚʦʜʘ ʧʦ ʨʦʜʫ ʜʝʷʪʝʣʴʥʦʩʪʠ, çʚʳʜʘʶʱʠʤʩʷ 

ʦʪʝʯʝʩʪʚʝʥʥʳʤ ʛʝʦʛʨʘʬʦʤè [17]. 

ɿʘʢʣʶʯʝʥʠʝ. ʇʦʩʣʝʜʥʠʝ ʜʝʩʷʪʴ ʣʝʪ ɻ. ʅ. ɺʳʩʦʮʢʠʡ ʙʳʣ ʩʥʘʯʘʣʘ ʟʘʤʝʩʪʠʪʝʣʝʤ 

ʜʠʨʝʢʪʦʨʘ ʧʦ ʥʘʫʢʝ, ʘ ʧʦʟʞʝ ï ʢʦʥʩʫʣʴʪʘʥʪʦʤ ʋʢʨʘʠʥʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ 

ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʮʠʠ, ʩʦʟʜʘʥʥʦʛʦ ʧʦ ʝʛʦ ʠʥʠʮʠʘʪʠʚʝ. ɺ ʍʘʨʴʢʦʚʝ ʩ 1926 ʛ. ɺʳʩʦʮʢʠʡ 

ʨʫʢʦʚʦʜʠʣ ʨʘʙʦʪʦʡ ɹʶʨʦ ʧʦ ʣʝʩʥʦʤʫ ʦʧʳʪʥʦʤʫ ʜʝʣʫ ʧʨʠ ɺʩʝʫʢʨʘʠʥʩʢʦʤ ʫʧʨʘʚʣʝʥʠʠ ʣʝʩʘʤʠ. 
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ɺ ʵʪʦ ʚʨʝʤʷ ʙʳʣʘ ʚʦʩʩʪʘʥʦʚʣʝʥʘ ʠ ʨʘʩʰʠʨʝʥʘ ʣʝʩʥʘʷ ʦʧʳʪʥʘʷ ʩʝʪʴ ʋʢʨʘʠʥʳ, ʨʘʟʚʝʨʥʫʣʠʩʴ 

ʙʦʣʴʰʠʝ ʦʧʳʪʥʳʝ ʠ ʵʢʩʧʝʜʠʮʠʦʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʂʘʢ ʫʯʝʥʦʤʫ ɻ. ʅ. ɺʳʩʦʮʢʦʤʫ ʙʳʣʠ ʧʨʠʩʫʱʠ ʥʝ ʪʦʣʴʢʦ ʠʩʢʣʶʯʠʪʝʣʴʥʘʷ 

ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʬʝʥʦʤʝʥʘʣʴʥʘʷ ʧʘʤʷʪʴ, ʥʦ ʠ ʨʝʜʢʘʷ ʥʘʙʣʶʜʘʪʝʣʴʥʦʩʪʴ, ʚʳʜʘʶʱʠʝ 

ʩʧʦʩʦʙʥʦʩʪʠ ʤʝʪʦʜʠʩʪʘ, ʙʦʛʘʪʘʷ ʠʥʪʫʠʮʠʷ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʠʩʪʝʤʥʦʤʫ ʚʠʜʝʥʠʶ ʷʚʣʝʥʠʡ 

ʧʨʠʨʦʜʳ ʠ ʰʠʨʦʢʠʤ ʦʙʦʙʱʝʥʠʷʤ, ʙʝʩʧʦʱʘʜʥʘʷ ʦʙʲʝʢʪʠʚʥʦʩʪʴ, ʞʝʣʝʟʥʘʷ ʣʦʛʠʢʘ ʧʦʩʪʨʦʝʥʠʷ 

ʜʦʢʘʟʘʪʝʣʴʩʪʚ. ʇʦʩʚʷʪʠʚ ʞʠʟʥʴ ʩʪʝʧʥʦʤʫ ʣʝʩʦʨʘʟʚʝʜʝʥʠʶ, ʦʥ ʩ ʧʨʝʜʝʣʴʥʦʡ ʦʙʲʝʢʪʠʚʥʦʩʪʴʶ 

ʦʪʥʦʩʠʣʩʷ ʢʦ ʚʩʝʤ ʵʢʩʧʝʨʠʤʝʥʪʘʤ, ʥʝʨʝʜʢʦ ʤʝʥʷʷ ʩʚʦʠ ʚʟʛʣʷʜʳ ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʠʭ 

ʦʪʜʘʣʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ. ʆʜʥʘʢʦ ʚʩʝ ʵʪʦ ʥʝ ʪʦʣʴʢʦ ʥʝ ʨʘʟʨʫʰʘʣʦ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʦʩʥʦʚʳ 

ʩʪʝʧʥʦʛʦ ʣʝʩʦʨʘʟʚʝʜʝʥʠʷ, ʘ ʫʢʨʝʧʣʷʣʦ ʠʭ. ʇʨʠʟʳʚ ʢʣʘʩʩʠʢʦʚ ʧʦʜʚʝʨʛʘʪʴ ʚʩʝ ʩʦʤʥʝʥʠʶ ʦʯʝʥʴ 

ʠʤʧʦʥʠʨʦʚʘʣ ɺʳʩʦʮʢʦʤʫ. ɽʛʦ ʦʥ ʚʥʫʰʘʣ ʠ ʩʚʦʠʤ ʫʯʝʥʠʢʘʤ. ʅʦ ʧʨʝʞʜʝ ʚʩʝʛʦ ʦʥ 

ʨʝʢʦʤʝʥʜʦʚʘʣ ʤʦʣʦʜʝʞʠ ʫʯʠʪʴʩʷ ʯʠʪʘʪʴ ʢʥʠʛʫ ʧʨʠʨʦʜʳ, çʦʪʢʨʳʪʫʶ ʜʣʷ ʚʩʝʭ, ʥʦ 

ʜʦʩʪʫʧʥʫʶ ʠʟʙʨʘʥʥʳʤè. ɿʘʤʝʪʠʤ, ʯʪʦ ɺʳʩʦʮʢʠʡ ʧʠʩʘʣ ʩʪʠʭʠ ʠ ʦʯʝʥʴ ʫʚʣʝʢʘʣʩʷ 

ʩʣʦʚʦʪʚʦʨʯʝʩʪʚʦʤ ï ʩʦʟʜʘʥʠʝʤ ʥʦʚʳʭ ʪʝʨʤʠʥʦʚ. 

ɺ ʞʠʟʥʠ, ʧʦ ʚʦʩʧʦʤʠʥʘʥʠʷʤ ʥʝʜʘʚʥʦ ʫʰʝʜʰʝʛʦ ʦʪ ʥʘʩ ʣʝʩʦʚʦʜʘ ʖ. ʇ. ɹʷʣʣʦʚʠʯʘ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʧʦʩʣʝʜʥʝʛʦ ʠʟ ʪʝʭ, ʢʪʦ ʙʳʣ ʣʠʯʥʦ ʟʥʘʢʦʤ ʩ ɺʳʩʦʮʢʠʤ, ɻʝʦʨʛʠʡ ʅʠʢʦʣʘʝʚʠʯ ʚ 

ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʳʣ ʯʝʣʦʚʝʢʦʤ ʛʨʫʩʪʥʳʤ (ʚʝʨʦʷʪʥʦ, ʠʟ-ʟʘ ʪʷʞʝʣʦʡ ʙʦʣʝʟʥʠ) ʠ ʦʯʝʥʴ 

ʦʩʪʨʦʫʤʥʳʤ. 

ʋʤʝʨ ɻʝʦʨʛʠʡ ʅʠʢʦʣʘʝʚʠʯ 6 ʘʧʨʝʣʷ 1940 ʛ. ʚ ʍʘʨʴʢʦʚʝ, ʢʨʝʤʠʨʦʚʘʥ. ʋʨʥʘ ʩ ʧʨʘʭʦʤ ʚʦ 

ʚʨʝʤʷ ɺʝʣʠʢʦʡ ʆʪʝʯʝʩʪʚʝʥʥʦʡ ʚʦʡʥʳ ʙʳʣʘ ʫʪʨʘʯʝʥʘ.  

ɿʘʩʣʫʛʠ ɺʳʩʦʮʢʦʛʦ ʙʳʣʠ ʚʳʩʦʢʦ ʦʮʝʥʝʥʳ ʧʨʠ ʞʠʟʥʠ. ʆʥ ʙʳʣ ʜʝʡʩʪʚʠʪʝʣʴʥʳʤ ʯʣʝʥʦʤ 

ɺɸʉʍʅʀʃ ʠ ɸʢʘʜʝʤʠʠ ʥʘʫʢ ʋʉʉʈ. ɺ 1930 ʛ. ʥʘ II ʄʝʞʜʫʥʘʨʦʜʥʦʤ ʢʦʥʛʨʝʩʩʝ ʧʦʯʚʦʚʝʜʦʚ ʦʥ 

ʙʳʣ ʠʟʙʨʘʥ ʧʦʯʝʪʥʳʤ ʧʨʝʜʩʝʜʘʪʝʣʝʤ ʩʝʢʮʠʠ ʣʝʩʥʦʛʦ ʧʦʯʚʦʚʝʜʝʥʠʷ. ʅʦ ʛʣʘʚʥʦʝ, ʯʪʦ ʤʦʞʥʦ 

ʫʚʝʨʝʥʦ ʫʪʚʝʨʞʜʘʪʴ, ɻ. ʅ. ɺʳʩʦʮʢʠʡ ï ʦʜʥʘ ʠʟ ʩʘʤʳʭ ʢʨʫʧʥʳʭ ʥʘʫʯʥʳʭ ʚʝʨʰʠʥ ʚ ʟʘʱʠʪʥʦʤ 

ʣʝʩʦʨʘʟʚʝʜʝʥʠʠ. ʋʯʝʥʳʡ ʦʩʪʘʚʠʣ ʦʛʨʦʤʥʦʝ ʥʘʫʯʥʦʝ ʥʘʩʣʝʜʠʝ (ʦʢʦʣʦ 200 ʢʨʫʧʥʳʭ 

ʧʫʙʣʠʢʘʮʠʡ, ʘ ʪʘʢʞʝ ʨʫʢʦʧʠʩʥʳʝ ʤʘʪʝʨʠʘʣʳ) ʚʦ ʤʥʦʛʠʭ ʦʙʣʘʩʪʷʭ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʳʭ 

ʟʥʘʥʠʡ. ɺ ʵʪʦʤ ʦʪʥʦʰʝʥʠʠ ʤʘʣʦ ʢʪʦ ʠʟ ʣʝʩʦʚʦʜʦʚ ʤʦʞʝʪ ʩ ʥʠʤ ʩʨʘʚʥʠʪʴʩʷ. ɽʛʦ ʠʜʝʠ ʥʘ 

ʤʥʦʛʠʝ ʛʦʜʳ ʦʧʨʝʜʝʣʠʣʠ ʥʘʧʨʘʚʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʪʠʚʥʦʡ ʥʘʫʢʠ. ɽʛʦ 

ʥʘʩʣʝʜʠʝ ï ʟʘʤʝʯʘʪʝʣʴʥʘʷ ʰʢʦʣʘ ʜʣʷ ʚʩʝʭ ʣʝʩʦʚʦʜʦʚ, ʝʛʦ ʨʘʙʦʪʳ (ʩʦʟʜʘʥʥʳʝ ʠʤ ʦʙʲʝʢʪʳ ʚ 

ʥʘʪʫʨʝ ʠ ʥʘʫʯʥʳʝ ʪʨʫʜʳ) ʝʱʝ ʜʦʣʛʦ ʙʫʜʫʪ ʧʠʪʘʪʴ ʙʣʘʛʦʪʚʦʨʥʳʤʠ ʠʜʝʷʤʠ ʥʦʚʳʝ ʧʦʢʦʣʝʥʠʷ 

ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʪʦʨʦʚ. 
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ɺ. ʇ. ɺʆʈʆʅ
*
 

ɺʅɽʉʆʂ ʇʈʆʌɽʉʆʈɸ ʇ. ʉ. ʇɸʉʊɽʈʅɸʂɸ ʋ ʈʆɿɺʀʊʆʂ ʃɯʉɯɺʅʀʏʆɰ ʅɸʋʂʀ 
ʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʮʽʾ ʽʤ. ɻ. ʄ. ɺʠʩʦʮʴʢʦʛʦ 

 

 
 

 
ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʚʥʝʩʦʢ ʚʠʜʘʪʥʦʛʦ ʫʢʨʘʾʥʩʴʢʦʛʦ ʚʯʝʥʦʛʦ, ʧʨʦʬʝʩʦʨʘ ʇʝʪʨʘ ʉʪʝʧʘʥʦʚʠʯʘ ʇʘʩʪʝʨʥʘʢʘ ʫ 

ʨʦʟʚʠʪʦʢ ʣʽʩʦʚʦʾ ʝʢʦʣʦʛʽʾ, ʣʽʩʦʟʥʘʚʩʪʚʘ ʪʘ ʣʽʩʽʚʥʠʮʪʚʘ, ʣʽʩʦʚʦʛʦ ˇʨʫʥʪʦʟʥʘʚʩʪʚʘ, ʣʽʩʦʚʦʾ ʪʠʧʦʣʦʛʽʾ, ʟʘʭʠʩʥʦʛʦ 

ʣʽʩʦʨʦʟʚʝʜʝʥʥʷ, ʣʽʩʦʚʦʾ ʨʘʜʽʦʝʢʦʣʦʛʽʾ, ʦʨʛʘʥʽʟʘʪʦʨʘ ʥʘʫʢʠ, ʷʢʠʡ ʦʯʦʣʶʚʘʚ ʋʢʨʅɼɯʃɻɸ ʧʦʥʘʜ 20 ʨʦʢʽʚ. 

ʂʣʶʯʦʚ̔ ʩʣʦʚʘ: ʇʘʩʪʝʨʥʘʢ ʇ. ʉ., ʣʽʩʦʚʘ ʥʘʫʢʘ. 

 

 

23 ʣʶʪʦʛʦ ʮʴʦʛʦ ʨʦʢʫ ʚʠʧʦʚʥʶʻʪʴʩʷ 90 ʨʦʢʽʚ ʚʽʜ ʜʥʷ ʥʘʨʦʜʞʝʥʥʷ ɿʘʩʣʫʞʝʥʦʛʦ ʣʽʩʽʚʥʠʢʘ 

ʋʢʨʘʾʥʠ, ʚʠʜʘʪʥʦʛʦ ʫʢʨʘʾʥʩʴʢʦʛʦ ʚʯʝʥʦʛʦ, ʧʨʦʬʝʩʦʨʘ ʇʝʪʨʘ ʉʪʝʧʘʥʦʚʠʯʘ ʇʘʩʪʝʨʥʘʢʘ. ʉʚʦʾʤʠ 

ʦʨʠʛʽʥʘʣʴʥʠʤʠ ʥʘʫʢʦʚʠʤʠ ʧʦʛʣʷʜʘʤʠ ʡ ʽʜʝʷʤʠ, ˇʨʫʥʪʦʚʥʠʤʠ ʟʥʘʥʥʷʤʠ ʡ ʥʝʧʝʨʝʩʽʯʥʠʤʠ 

ʧʨʘʮʷʤʠ ʚʽʥ ʜʦʩʷʛ ʚʠʩʦʪ ʫ ʣʽʩʦʚʽʡ ʝʢʦʣʦʛʽʾ, ʣʽʩʦʟʥʘʚʩʪʚʽ ʪʘ ʣʽʩʽʚʥʠʮʪʚʽ, ʣʽʩʦʚʦʤʫ 

ˇʨʫʥʪʦʟʥʘʚʩʪʚʽ, ʣʽʩʦʚʽʡ ʪʠʧʦʣʦʛʽʾ, ʟʘʭʠʩʥʦʤʫ ʣʽʩʦʨʦʟʚʝʜʝʥʥʽ, ʣʽʩʦʚʽʡ ʨʘʜʽʦʝʢʦʣʦʛʽʾ. 

ʇʝʪʨʦ ʉʪʝʧʘʥʦʚʠʯ ʇʘʩʪʝʨʥʘʢ ʥʘʣʝʞʘʚ ʜʦ ʨʽʟʥʦʙʽʯʥʦ ʪʘʣʘʥʦʚʠʪʠʭ ʣʶʜʝʡ. ɸʥʘʣʽʪʠʯʥʠʡ 

ʩʢʣʘʜ ʨʦʟʫʤʫ, ʚʠʩʦʢʘ ʦʩʚʽʯʝʥʽʩʪʴ, ʛʣʠʙʦʢʘ ʝʨʫʜʠʮʽʷ, ʣʦʛʽʯʥʽ, ʯʽʪʢʽ ʪʘ ʟʘʚʝʨʰʝʥʽ ʥʘʫʢʦʚʽ 

                                                 
*
 É ɺ. ʇ. ɺʦʨʦʥ, 2015 
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ʜʫʤʢʠ, ʷʩʥʽʩʪʴ ʾʭ ʚʠʢʣʘʜʝʥʥʷ ʚʠʤʘʣʴʦʚʫʶʪʴ ʧʝʨʝʜ ʥʘʤʠ ʣʶʜʠʥʫ ʪʘʣʘʥʦʚʠʪʫ ʡ ʥʝʦʨʜʠʥʘʨʥʫ. 

ɿʘʚʜʷʢʠ ʚʨʦʜʞʝʥʦʤʫ ʽʥʪʝʣʝʢʪʫ, ʭʠʩʪʫ ʢʝʨʽʚʥʠʢʘ, ʧʨʝʢʨʘʩʥʽʡ ʧʘʤôʷʪʽ, ʚʝʣʠʢʽʡ ʧʨʘʮʝʣʶʙʥʦʩʪʽ, 

ʤʘʡʞʝ ʽʜʝʘʣʴʥʽʡ ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʫʢʠ, ʚʤʽʥʥʶ ʜʠʩʢʫʪʫʚʘʪʠ ʡ ʘʢʪʠʚʥʦ ʚʽʜʩʪʦʶʚʘʪʠ ʩʚʦʶ ʥʘʫʢʦʚʫ 

ʧʦʟʠʮʽʶ, ʧʦʩʣʽʜʦʚʥʽʡ ʽ ʞʦʨʩʪʢʽʡ ʙʝʟʢʦʤʧʨʦʤʽʩʥʦʩʪʽ, ʱʝʜʨʦʩʪʽ ʜʫʰʽ ʚʯʝʥʠʡ ʟʘʚʦʶʚʘʚ ʛʣʠʙʦʢʫ 

ʧʦʚʘʛʫ ʚʩʽʭ, ʭʪʦ ʧʨʘʮʶʚʘʚ ʽ ʩʧʽʣʢʫʚʘʚʩʷ ʟ ʥʠʤ. 

ʇ. ʉ. ʇʘʩʪʝʨʥʘʢ ʥʘʨʦʜʠʚʩʷ 23 ʣʶʪʦʛʦ 1925 ʨ. ʫ ʤ. ʉʢʚʠʨʘ ʥʘ ʂʠʾʚʱʠʥʽ ʚ ʨʦʜʠʥʽ 

ʩʝʣʷʥʠʥʘ. ʅʘ ʧʦʯʘʪʢʫ ɺʝʣʠʢʦʾ ɺʽʪʯʠʟʥʷʥʦʾ ʚʽʡʥʠ ʚʽʥ ʩʽʤʥʘʜʮʷʪʠʨʽʯʥʠʤ ʶʥʘʢʦʤ, ʥʝ 

ʟʘʢʽʥʯʠʚʰʠ ʰʢʦʣʫ, ʧʽʰʦʚ ʥʘ ʬʨʦʥʪ. ʇʽʩʣʷ ʜʝʤʦʙʽʣʽʟʘʮʽʾ ʫ 1946 ʨ. ʇ. ʉ. ʇʘʩʪʝʨʥʘʢ ʚʩʪʫʧʘʻ ʜʦ 

ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʬʘʢʫʣʴʪʝʪʫ ʂʠʾʚʩʴʢʦʛʦ ʣʽʩʦʪʝʭʥʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ, ʷʢʠʡ ʟʘʢʽʥʯʫʻ ʟ 

ʚʽʜʟʥʘʢʦʶ ʫ 1950 ʨ. ʽ ʧʦʩʪʫʧʘʻ ʜʦ ʘʩʧʽʨʘʥʪʫʨʠ ɯʥʩʪʠʪʫʪʫ ʣʽʩʫ ɸʢʘʜʝʤʽʾ ʅʘʫʢ ʋʢʨʘʾʥʠ. ʇʝʨʰʽ 

ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʇ. ʉ. ʇʘʩʪʝʨʥʘʢʘ ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʘʢʘʜʝʤʽʢʘ 

ʇ. ʉ. ʇʦʛʨʝʙʥʷʢʘ ʽ ʧʦʚôʷʟʘʥʽ ʟ ʧʣʘʥʘʤʠ ʩʪʚʦʨʝʥʥʷ ʣʽʩʽʚ ʫ ʉʪʝʧʫ ʋʢʨʘʾʥʠ. 

ʋ ʛʨʫʜʥʽ 1953 ʨ. ʇ. ʉ. ʇʘʩʪʝʨʥʘʢ ʟʘʭʠʩʪʠʚ ʢʘʥʜʠʜʘʪʩʴʢʫ ʜʠʩʝʨʪʘʮʽʶ ʥʘ ʪʝʤʫ çɾʦʚʪʘ 

ʘʢʘʮʽʷ ʪʘ ʾʾ ʚʧʣʠʚ ʥʘ ʨʦʜʶʯʽʩʪʴ ʣʽʩʦʚʠʭ ˇʨʫʥʪʽʚè. ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʘʩʧʽʨʘʥʪʫʨʠ ʧʨʘʮʶʚʘʚ 

ʤʦʣʦʜʰʠʤ, ʘ ʧʦʪʽʤ ʩʪʘʨʰʠʤ ʥʘʫʢʦʚʠʤ ʩʧʽʚʨʦʙʽʪʥʠʢʦʤ ɯʥʩʪʠʪʫʪʫ ʣʽʩʽʚʥʠʮʪʚʘ (ʟ 1955 ʨ. ï 

ɯʥʩʪʠʪʫʪ ʣʽʩʫ) ɸʅ ʋʢʨʘʾʥʠ ʜʦ ʦʙôʻʜʥʘʥʥʷ ʮʴʦʛʦ ʽʥʩʪʠʪʫʪʫ ʚ 1956 ʨ. ʟ ʋʢʨʘʾʥʩʴʢʠʤ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʠʤ ʽʥʩʪʠʪʫʪʦʤ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʮʽʾ (ʋʢʨʅɼɯʃɻɸ). 

ʋ 1956 ʨ. ʇ. ʉ. ʇʘʩʪʝʨʥʘʢʘ ʧʨʠʟʥʘʯʝʥʦ ʜʠʨʝʢʪʦʨʦʤ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʣʽʩʦʚʦʾ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʦʾ ʩʪʘʥʮʽʾ (ʃʅɼʉ) ʋʢʨʅɼɯʃɻɸ. ʊʦʜʽ ʨʦʟʧʦʯʘʚʩʷ ʧʣʽʜʥʠʡ, ʥʘʧʦʚʥʝʥʠʡ ʪʚʦʨʯʦʶ 

ʘʪʤʦʩʬʝʨʦʶ ʧʝʨʽʦʜ ʫ ʞʠʪʪʽ ʩʪʘʥʮʽʾ; ʧʨʦʪʷʛʦʤ ʧʦʨʽʚʥʷʥʦ ʤʘʣʦʛʦ ʯʘʩʫ ɿʘʢʘʨʧʘʪʩʴʢʘ ʃʅɼʉ 

ʩʪʘʣʘ ʧʨʦʚʽʜʥʠʤ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʤ ʟʘʢʣʘʜʦʤ ʟ ʧʠʪʘʥʴ ʣʽʩʦʚʦʾ ʥʘʫʢʠ ʫ ʂʘʨʧʘʪʩʴʢʦʤʫ ʨʝʛʽʦʥʽ. 

 

 
 

ɻʦʩʪʽ ʪʘ ʩʧʽʚʨʦʙʽʪʥʠʢʠ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʣʽʩʦʚʦʾ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʩʪʘʥʮʽʾ  (1958 ʨʽʢ) 

 

ɺ ʪʦʡ ʯʘʩ ʦʩʥʦʚʥʫ ʫʚʘʛʫ ʇʝʪʨʦ ʉʪʝʧʘʥʦʚʠʯ ʧʨʠʜʽʣʷʚ ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤ ʚʽʜʪʚʦʨʝʥʥʷ ʡ 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʣʽʩʽʚ ʂʘʨʧʘʪ. ʅʠʤ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʥʦʚʽ ʤʝʪʦʜʠ ʩʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ 

ʥʘʩʘʜʞʝʥʴ ʥʘ ʝʨʦʜʦʚʘʥʠʭ ʩʭʠʣʘʭ ʂʘʨʧʘʪ, ʨʦʟʨʦʙʣʝʥʦ ʢʨʠʪʝʨʽʾ ʜʣʷ ʨʦʟʤʝʞʫʚʘʥʥʷ ʪʠʧʽʚ 

ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ʽ ʪʠʧʽʚ ʣʽʩʫ. ʅʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʇʝʪʨʘ ʉʪʝʧʘʥʦʚʠʯʘ ʟʦʩʝʨʝʜʞʫʶʪʴʩʷ 
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ʥʘ ʧʨʦʙʣʝʤʘʭ ʚʽʜʪʚʦʨʝʥʥʷ ʣʽʩʽʚ ʂʘʨʧʘʪ, ʧʽʜʚʠʱʝʥʥʷ ʾʭʥʴʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ. ʋ 

ʨʝʟʫʣʴʪʘʪʽ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʨʫʙʦʢ ʛʦʣʦʚʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʘ ʩʪʘʥ ʣʽʩʦʚʠʭ ˇʨʫʥʪʽʚ, 

ʚʠʟʥʘʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʽʦʣʦʛʽʯʥʦʛʦ ʢʨʫʛʦʦʙʽʛʫ ʨʝʯʦʚʠʥ ʫ ʩʠʩʪʝʤʽ çʣʽʩ ï ˇʨʫʥʪè ʙʫʣʠ 

ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʤʝʪʦʜʠ ʟʘʣʽʩʝʥʥʷ ʝʨʦʜʦʚʘʥʠʭ ʩʭʠʣʽʚ ʂʘʨʧʘʪ. ɿʘʚʜʷʢʠ ʮʠʤ ʨʦʟʨʦʙʢʘʤ ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʦ ʤʘʩʦʚʽ ʨʦʙʦʪʠ ʽʟ ʟʘʣʽʩʝʥʥʷ ʢʘʤôʷʥʠʩʪʠʭ ʨʦʟʩʠʧʽʚ ʫ ʛʦʨʘʭ. ɺʠʚʯʝʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ 

ʧʠʪʘʥʴ ˇʨʫʥʪʦʪʚʦʨʝʥʥʷ ʚ ʣʽʩʘʭ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʚôʷʟʢʽʚ ʤʽʞ ʪʠʧʘʤʠ ˇʨʫʥʪʽʚ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 

ʣʩ̔ʽʚ ʜʘʣʦ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʨʦʙʠʪʠ ʢʣʘʩʠʬʽʢʘʮʽʶ ʣʽʩʦʚʠʭ ˇʨʫʥʪʽʚ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ, ʥʘ ʙʘʟʽ 

ʷʢʦʾ ʧʨʦʚʝʜʝʥʦ ˇʨʫʥʪʦʚʦ-ʪʠʧʦʣʦʛʽʯʥʝ ʦʙʩʪʝʞʝʥʥʷ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ. ɿ ʮʠʭ ʧʠʪʘʥʴ 

ʇʘʩʪʝʨʥʘʢ ʇ. ʉ. ʚʠʜʘʚ ʤʦʥʦʛʨʘʬʽʶ çʃʽʩʦʚʽ ˇʨʫʥʪʠ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪè  ̔ ʧʽʜʛʦʪʫʚʘʚ 

ʜʦʢʪʦʨʩʴʢʫ ʜʠʩʝʨʪʘʮʽʶ ʥʘ ʪʝʤʫ çɺʟʘʻʤʦʜʽʷ ʤʽʞ ʣʽʩʦʤ ʽ ˇʨʫʥʪʦʤ ʚ ʦʩʥʦʚʥʠʭ ʪʠʧʘʭ ʣʽʩʫ 

ʂʘʨʧʘʪè, ʷʢʫ ʟʘʭʠʩʪʠʚ ʫ 1969 ʨ. [3]. 

ʇʨʘʮʶʶʯʠ ʚ ʂʘʨʧʘʪʩʴʢʦʤʫ ʨʝʛʽʦʥʽ, ʇ. ʉ. ʇʘʩʪʝʨʥʘʢ ʙʫʚ ʦʜʥʠʤ ʟ ʽʥʽʮʽʘʪʦʨʽʚ ʩʪʚʦʨʝʥʥʷ ʚ 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʫ ʂʘʨʧʘʪʩʴʢʦʾ ʬʽʣʽʾ ʋʢʨʅɼɯʃɻɸ. ʋ 1964 ʨ. ʚʽʥ ʩʪʘʻ ʾʾ ʧʝʨʰʠʤ ʜʠʨʝʢʪʦʨʦʤ. 

ʋ ʩʪʠʩʣʽ ʪʝʨʤʽʥʠ ʙʫʣʦ ʦʙʣʘʜʥʘʥʦ ʩʫʯʘʩʥʽ ʣʘʙʦʨʘʪʦʨʽʾ, ʥʘʙʨʘʥʦ ʚʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʠʭ, 

ʝʥʝʨʛʽʡʥʠʭ, ʧʝʨʝʚʘʞʥʦ ʤʦʣʦʜʠʭ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ. ɿʘ ʧʦʨʽʚʥʷʥʦ ʤʘʣʠʡ ʯʘʩ ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʬʽʣʽʾ 

ʚʠʨʽʰʠʣʠ ʥʠʟʢʫ ʚʘʞʣʠʚʠʭ ʟʘʚʜʘʥʴ ï ʨʦʟʨʦʙʠʣʠ ʝʬʝʢʪʠʚʥʽ ʩʧʦʩʦʙʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʣʽʩʽʚ ʫ ʛʦʨʘʭ, ʚʠʚʯʠʣʠ ʧʨʠʯʠʥʠ ʢʘʪʘʩʪʨʦʬʽʯʥʠʭ ʚʽʪʨʦʚʘʣʽʚ ʽ ʙʫʨʝʣʦʤʽʚ ʪʘ ʨʦʟʨʦʙʠʣʠ ʟʘʭʦʜʠ ʟ 

ʾʭʥʴʦʛʦ ʧʦʧʝʨʝʜʞʝʥʥʷ, ʨʦʟʨʦʙʠʣʠ ʪʠʧʠ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ ʥʘ ʙʘʟʽ ʤʝʭʘʥʽʟʘʮʽʾ ʪʨʫʜʦʤʽʩʪʢʠʭ 

ʨʦʙʽʪ, ʫʟʘʛʘʣʴʥʠʣʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʙʽʦʣʦʛʽʯʥʦʛʦ ʢʨʫʛʦʦʙʽʛʫ ʨʝʯʦʚʠʥ.  

ʆʜʥʽʻʶ ʟ ʧʝʨʰʠʭ ʚʝʣʠʢʠʭ ʧʨʦʙʣʝʤ, ʷʢʦʶ ʙʘʛʘʪʦ ʨʦʢʽʚ ʟʘʡʤʘʚʩʷ ʇ. ʉ. ʇʘʩʪʝʨʥʘʢ, ʙʫʣʦ 

ʚʠʚʯʝʥʥʷ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʫ ʨʽʟʥʠʭ ʪʠʧʘʭ ʣʽʩʫ. ɺʽʥ ʨʦʟʛʣʷʜʘʚ ʮʽ ʧʨʦʮʝʩʠ ʟ̔ 

ʰʠʨʦʢʠʭ ʟʘʛʘʣʴʥʦʙʽʦʣʦʛʽʯʥʠʭ ʧʦʟʠʮʽʡ, ʚʽʜʟʥʘʯʘʶʯʠ, ʱʦ ʚʟʘʻʤʦʚʽʜʥʦʩʠʥʠ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʻ 

ʜʫʞʝ ʚʘʞʣʠʚʠʤʠ. ɺʯʝʥʠʡ ʧʽʜʢʨʝʩʣʶʚʘʚ, ʱʦ ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʜʣʷ ʥʠʭ ʻ ʝʢʦʣʦʛʽʯʥʽ 

ʚʟʘʻʤʦʟʚôʷʟʢʠ ï ʢʦʥʢʫʨʝʥʮʽʷ ʟʘ ʨʝʩʫʨʩʠ ʩʝʨʝʜʦʚʠʱʘ ï ʩʚʽʪʣʦ, ʚʦʣʦʛʫ, ʝʣʝʤʝʥʪʠ ʞʠʚʣʝʥʥʷ. 

ʇ. ʉ. ʇʘʩʪʝʨʥʘʢ ʜʝʪʘʣʴʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʚ ʨʽʩʪ ʥʘʡʙʽʣʴʰ ʪʠʧʦʚʠʭ ʤʽʰʘʥʠʭ ʧʨʠʨʦʜʥʠʭ ʽ 

ʰʪʫʯʥʠʭ ʥʘʩʘʜʞʝʥʴ ʦʩʥʦʚʥʠʭ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʫ ʂʘʨʧʘʪʘʭ. ɺʽʥ ʧʦʢʘʟʘʚ, ʱʦ ʚʟʘʻʤʦʜʽʾ 

ʛʦʣʦʚʥʠʭ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ï ʙʫʢʘ ʽ ʷʣʠʥʠ ï ʟʘʣʝʞʘʪʴ ʚʽʜ ʢʣʽʤʘʪʫ  ̔ ʨʝʞʠʤʫ ʚʦʣʦʛʦʩʪʽ ʪʘ 

ʙʘʛʘʪʩʪʚʘ ˇʨʫʥʪʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʚʟʘʻʤʦʜʽʾ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʚʠʢʦʨʠʩʪʘʥʽ ʚʯʝʥʠʤ ʷʢ 

ʪʝʦʨʝʪʠʯʥʘ ʙʘʟʘ ʧ̔ ʜ ʯʘʩ ʨʦʟʚôʷʟʘʥʥ ̫ʧʠʪʘʥʴ ʩʪʚʦʨʝʥʥʷ ʩʪʽʡʢʠʭ ʽ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʣʽʩʦʚʠʭ 

ʢʫʣʴʪʫʨ. ʎʽ ʤʘʪʝʨʽʘʣʠ ʚʠʢʣʘʜʝʥʦ ʚ ʤʦʥʦʛʨʘʬʽʾ çʃʽʩʦʚʽ ʢʫʣʴʪʫʨʠ ʚ ʂʘʨʧʘʪʘʭè [4]. 

ɹʽʣʴʰʽʩʪʴ ʣʽʩʦʪʠʧʦʣʦʛʽʯʥʠʭ ʨʦʟʨʦʙʦʢ ʧʨʦʬʝʩʦʨʘ ʇ. ʉ. ʇʘʩʪʝʨʥʘʢʘ ʙʘʟʫʚʘʣʠʩʷ ʥʘ ʽʜʝʷʭ ʽ 

ʧʨʦʧʦʟʠʮʽʷʭ ʘʢʘʜʝʤʽʢʘ ʇ. ʉ. ʇʦʛʨʝʙʥʷʢʘ, ʥʘʡʙʣʠʞʯʠʤ ʫʯʥʝʤ ʽ ʩʧʦʜʚʠʞʥʠʢʦʤ ʷʢʦʛʦ ʚʽʥ ʙʫʚ. 

ʆʜʥʘ ʽʟ ʧʝʨʰʠʭ ʫʟʘʛʘʣʴʥʶʶʯʠʭ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʇʝʪʨʘ ʉʪʝʧʘʥʦʚʠʯʘ ʟ ʪʠʧʦʣʦʛʽʾ ʣʽʩʽʚ ʙʫʣʘ 

ʧʨʠʩʚʷʯʝʥʘ ʩʤʝʨʝʢʦʚʠʤ ʣʽʩʘʤ ʂʘʨʧʘʪ, ʷʢʽ ʚʽʥ ʚʠʚʯʘʚ, ʧʨʘʮʶʶʯʠ ʥʘ ɿʘʢʘʨʧʘʪʩʴʢʽʡ ʣʽʩʦʚʽʡ 

ʜʦʩʣʽʜʥʽʡ ʩʪʘʥʮʽʾ. ʎʷ ʨʦʙʦʪʘ ʩʪʘʣʘ ʩʢʣʘʜʦʚʦʶ ʥʝʚʝʣʠʢʦʾ ʟʘ ʦʙʩʷʛʦʤ, ʘʣʝ ʤʽʩʪʢʦʾ ʟʘ ʟʤʽʩʪʦʤ 

ʤʦʥʦʛʨʘʬʽʾ ʧʨʦ ʪʠʧʠ ʣʽʩʽʚ ɿʘʢʘʨʧʘʪʪʷ, ʜʦʙʨʝ ʚʽʜʦʤʦʾ ʷʢ ʥʘʫʢʦʚʮʷʤ, ʪʘʢ ʽ ʧʨʘʢʪʠʢʘʤ. ɯʟ 

ʧʨʠʪʘʤʘʥʥʦʶ ʡʦʤʫ ʷʩʥʽʩʪʶ ʚʠʢʣʘʜʝʥʥʷ, ʇʝʪʨʦ ʉʪʝʧʘʥʦʚʠʯ ʥʘʚʽʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʦʩʴʤʠ 

ʪʠʧʽʚ ʩʤʝʨʝʢʦʚʠʭ ʣʽʩʽʚ ɿʘʢʘʨʧʘʪʪʷ, ʚʢʘʟʘʚ ʾʭʥ ̔ʜʽʘʛʥʦʩʪʠʯʥʽ ʦʟʥʘʢʠ, ʫʤʦʚʠ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ, 

ʭʘʨʘʢʪʝʨ ʧʦʰʠʨʝʥʥʷ, ʟʘʧʨʦʧʦʥʫʚʘʚ ʟʘʣʝʞʥʦ ʚʽʜ ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʣʽʩʽʚ 

ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʽ ʟʘʭʦʜʠ ʚ ʥʠʭ [1]. 

ɿʛʦʜʦʤ ʇ. ʉ. ʇʘʩʪʝʨʥʘʢ ʧʨʦʜʦʚʞʠʚ ʜʦʩʣʽʜʞʝʥʥʷ ʪʠʧʽʚ ʣʽʩʫ ʽ ʣʽʩʦʚʠʭ ˇʨʫʥʪʽʚ ʧʨʘʢʪʠʯʥʦ ʚ 

ʫʩʽʭ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʟʦʥʘʭ ʋʢʨʘʾʥʠ. ʇʨʘʮʶʚʘʚ ʟ ʚʝʣʠʢʠʤ ʢʦʣʝʢʪʠʚʦʤ ʣʽʩʦʪʠʧʦʣʦʛʽʚ ʪʘ 

ʬʘʭʽʚʮʷʤʠ ʩʫʤʽʞʥʠʭ ʥʘʫʢ, ʟʙʘʛʘʯʫʚʘʚ ʾʭ ʩʚʦʾʤʠ ʟʥʘʥʥʷʤʠ ʽ ʩʘʤ ʯʝʨʧʘʚ ʚʽʜ ʥʠʭ ʜʦʩʚʽʜ ʽ ʟʥʘʥʥʷ 

ʪʠʧʽʚ ʣʽʩʫ. ʅʘʩʣʽʜʢʦʤ ʮʴʦʛʦ ʩʪʘʣʠ ʫʟʘʛʘʣʴʥʶʶʯʽ ʧʨʘʮʽ, ʫ ʷʢʠʭ ʟʥʘʯʥʦ ʧʦʛʣʠʙʣʝʥʦ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʪʠʧʽʚ ʣʽʩʫ ʟ ʧʦʟʠʮʽʡ ʫʢʨʘʾʥʩʴʢʦʾ ʣʽʩʦʝʢʦʣʦʛʽʯʥʦʾ ʰʢʦʣʠ [2]. 

ʋ ʩʝʨʧʥʽ 1968 ʨ. ʇ.ʉ. ʇʘʩʪʝʨʥʘʢʘ ʧʨʠʟʥʘʯʘʶʪʴ ʜʠʨʝʢʪʦʨʦʤ ʋʢʨʅɼɯʃɻɸ. ɿ ʮʴʦʛʦ ʯʘʩʫ 

ʧʦʯʘʚʩʷ ʥʦʚʠʡ ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʝʪʘʧ ʫ ʡʦʛʦ ʞʠʪʪʽ ï ʢʝʨʽʚʥʠʮʪʚʦ ʣʽʩʦʚʦʶ ʥʘʫʢʦʶ ʚ ʋʢʨʘʾʥʽ.  

ʇʨʦ ʮʝʡ ʯʘʩ ʤʦʞʥʘ ʙʘʛʘʪʦ ʨʦʟʧʦʚʽʜʘʪʠ, ʘʜʞʝ ʥʘʩʢʽʣʴʢʠ ʙʫʣʦ ʮʽʢʘʚʦ ʧʨʘʮʶʚʘʪʠ ʚ 

ʽʥʩʪʠʪʫʪʽ! ɼʫʞʝ ʮʽʢʘʚʦ ʙʫʣʦ ʩʧʽʣʢʫʚʘʪʠʩʷ ʟ ʣʶʜʴʤʠ, ʙʦ ʮʴʦʤʫ ʩʧʨʠʷʣʘ ʜʦʙʨʦʟʠʯʣʠʚʘ ʪʘ 

ʥʘʜʟʚʠʯʘʡʥʦ ʪʚʦʨʯʘ ʦʙʩʪʘʥʦʚʢʘ, ʷʢʘ ʩʢʣʘʣʘʩ ̫ʚ ʽʥʩʪʠʪʫʪʽ. ɼʠʚʣʶʩʷ ʥʘ ʬʦʪʦʛʨʘʬʽʾ ʪʦʛʦ ʯʘʩʫ ʽ 

ʟʛʘʜʫʶ ʪʠʭ ʧʨʝʢʨʘʩʥʠʭ ʣʶʜʝʡ. ɿʛʘʜʫʶ ʽ ʟ ʛʦʨʜʽʩʪʶ ʜʫʤʘʶ, ʥʘʩʢʽʣʴʢʠ ʇʝʪʨʦ ʉʪʝʧʘʥʦʚʠʯ ʙʫʚ 
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ʯʫʜʦʚʠʤ ʦʨʛʘʥʽʟʘʪʦʨʦʤ ʥʘʫʢʠ, ʯʫʜʦʚʠʤ çʩʝʣʝʢʮʽʦʥʝʨʦʤè ʢʘʜʨʽʚ. ʅʘʩʘʤʝʨʝʜ ʚ ʽʥʩʪʠʪʫʪʽ ʥʘ 

ʪʦʡ ʯʘʩ ʙʫʚ ʧʽʜʽʙʨʘʥʠʡ ʫʥʽʢʘʣʴʥʠʡ ʩʢʣʘʜ ʢʝʨʽʚʥʠʢʽʚ ʣʘʙʦʨʘʪʦʨʽʡ. ʎʝ ʙʫʣʠ ʥʝ ʧʨʦʩʪʦ ʥʘʫʢʦʚʽ 

ʬʫʥʢʮʽʦʥʝʨʠ, ʥʝ ʧʨʦʩʪʦ ʯʫʜʦʚʽ ʚʯʝʥʽ, ʘ ʚʠʜʘʪʥʽ ʦʩʦʙʠʩʪʦʩʪʽ, ʱʦ ʫʚʽʡʰʣʠ ʚ ʽʩʪʦʨʽʶ 

ʋʢʨʅɼɯʃɻɸ. ʗ ʧʦʯʠʥʘʶ ʧʝʨʝʨʘʭʦʚʫʚʘʪʠ ʧʦ ʧʘʤôʷʪʽ ʪʠʭ ʣʶʜʝʡ, ʷʢʽ ʚʞʝ ʪʦʜʽ ʙʫʣʠ ʧʨʠʟʥʘʥʽ 

ʢʦʨʠʬʝʷʤʠ ʩʚʦʻʾ ʩʧʨʘʚʠ: ʇ. ɯ. ʄʦʣʦʪʢʦʚ, ɸ. ɯ. ʄʽʭʦʚʽʯ, ɺ. ɯ. ʂʦʧʪʻʚ, ɺ. ʆ. ʇʦʣʷʢʦʚ, 

ʖ. ʂ. ʊʻʣʻʰʝʢ, ɯ. ɯ. ʉʤʦʣʷʥʽʥʦʚ, ʆ. ɯ. ʃʘʜʻʡʰʠʢʦʚʘ ʽ ʟʘʚʞʜʠ ʡʦʛʦ ʚʽʨʥʠʡ ʩʦʨʘʪʥʠʢ ï 

ʈʦʩʪʠʩʣʘʚ ɻʝʦʨʛʽʡʦʚʠʯ ʂʠʩʝʣʝʚʩʴʢʠʡ. ʇʝʪʨʦ ʉʪʝʧʘʥʦʚʠʯ ʟʫʤʽʚ ʧʽʜʽʙʨʘʪʠ ʫʥʽʢʘʣʴʥʠʡ ʩʢʣʘʜ 

ʜʠʨʝʢʪʦʨʽʚ ʩʪʘʥʮʽʡ. ɺʨʝʰʪʽ ʨʝʰʪ ʚʦʥʠ ʚʩʽ ʙʫʣʠ ʡʦʤʫ ʩʦʨʘʪʥʠʢʘʤʠ, ʚʦʥʠ ʚʩʽ ʧʨʘʮʶʚʘʣʠ ʷʢ 

ʟʣʘʛʦʜʞʝʥʘ ʢʦʤʘʥʜʘ. ɺʽʥ ʟʫʤʽʚ, ʧʨʠʡʰʦʚʰʠ ʜʦ ʽʥʩʪʠʪʫʪʫ, ʧʦ ʩʫʪʽ ʙʫʜʫʯʠ ʜʣʷ ʥʠʭ ʯʫʞʘʢʦʤ, 

ʟʛʫʨʪʫʚʘʪʠ ʥʘʚʢʦʣʦ ʩʝʙʝ ʯʫʜʦʚʠʡ, ʩʠʣʴʥʠʡ ʢʦʣʝʢʪʠʚ. ʎʝ ʙʫʣʘ ʢʦʤʘʥʜʘ, ʮʝ ʙʫʣʠ ʣʶʜʠ, ʷʢʽ 

ʧʨʘʮʶʚʘʣʠ ʨʘʟʦʤ, ʷʢʽ ʦʜʠʥ ʦʜʥʦʛʦ ʧʽʜʪʨʠʤʫʚʘʣʠ, ʷʢʽ ʧʦʜʘʚʘʣʠ ʽʜʝʾ ʪʘ ʚʪʽʣʶʚʘʣʠ ʾʭ ʫ ʞʠʪʪʷ ʽ 

ʥʘʜʟʚʠʯʘʡʥʦ ʙʘʛʘʪʦ ʟʨʦʙʠʣʠ ʜʣʷ ʚʩʴʦʛʦ ʽʥʩʪʠʪʫʪʫ, ʜʣʷ ʥʘʰʦʾ ʥʘʫʢʠ ʽ ʜʣʷ ʛʘʣʫʟʽ. ʄʘʡʞʝ ʚʩʽ 

ʚʦʥʠ ʧʨʦʡʰʣʠ ʚʽʡʥʫ, ʽ ʮʝ ʱʝ ʙʽʣʴʰʝ ʤʝʥʽ ʽʤʧʦʥʫʚʘʣʦ, ʘʜʞʝ ʚʠʭʦʚʘʥʠʡ ʙʫʚ ʥʘ ʨʦʟʧʦʚʽʜʷʭ 

ʙʘʪʴʢʘ ʧʨʦ ʪʝ ʪʷʞʢʝ ʣʠʭʦʣʪ̔ʪʷ ʽ ʪʦʤʫ ʟ ʚʝʣʠʢʦʶ ʧʦʚʘʛʦ ʁʟʘʚʞʜʠ ʩʪʘʚʠʚʩʷ ʜʦ ʚʝʪʝʨʘʥʽʚ.  

 

 
 

ɺʝʪʝʨʘʥʠ ʥ̔ʩʪʠʪʫʪʫ ï ʫʯʘʩʥʠʢʠ ɺʝʣʠʢʦʾ ʚʽʪʯʠʟʥʷʥʦʾ ʚʽʡʥʠ  

 

ɿʚʠʯʘʡʥʦ, ʚʽʥ ʙʘʛʘʪʦ ʾʟʜʠʚ ʋʢʨʘʾʥʦ ,ʁ ʉʦʶʟʦʤ, ʟʘ ʨʫʙʽʞ ʪʦʜʽ ʙʫʣʦ ʥʝ ʙʘʛʘʪʦ ʤʦʞʣʠʚʦʩʪʝʡ 

ʧʦʾʭʘʪʠ, ʘʣʝ ʽʤôʷ ʡʦʛʦ ʷʢ ʦʨʛʘʥʽʟʘʪʦʨʘ, ʷʢ ʯʫʜʦʚʦʛʦ ʩʧʝʮʽʘʣʽʩʪʘ, ʷʢ ʣʽʩʽʚʥʠʢʘ ʟʥʘʣʘ ʥʝ ʣʠʰʝ 

ʋʢʨʘʾʥʘ. ɿʛʦʜʦʤ, ʢʦʣʠ ʷ ʚʞʝ ʩʘʤ ʯʘʩʪʦ ʾʟʜʠʚ ʋʢʨʘʾʥʦʶ, ʙʫʚʘʚ ʥʘ ʢʦʥʬʝʨʝʥʮʽʷʭ ʫ ʨʽʟʥʠʭ 

ʤʽʩʪʘʭ ʈʘʜʷʥʩʴʢʦʛʦ ʉʦʶʟʫ, ʧʨʽʟʚʠʱʝ ʇʘʩʪʝʨʥʘʢʘ ʟʥʘʣʠ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʣʶʜʠ, ʟ ʷʢʠʤʠ ʷ 

ʟʫʩʪʨʽʯʘʚʩʷ, ʽ ʮʝ ʙʫʣʠ ʥʝ ʣʠʰʝ ʜʠʨʝʢʪʦʨʠ, ʘʣʝ ʡ ʧʨʦʩʪʽ ʥʘʫʢʦʚʮʽ. ɯ ʚʩʽ ʚʠʩʣʦʚʣʶʚʘʣʠʩʷ ʧʨʦ 

ʥʴʦʛʦ ʟʘʚʞʜʠ ʟ ʧʦʚʘʛʦʶ. ɺʽʥ ʙʫʚ ʥʘʜʟʚʠʯʘʡʥʦ ʜʝʤʦʢʨʘʪʠʯʥʠʤ, ʚʽʥ ʤʽʛ ʧʽʜʽʡʪʠ ʜʦ ʧʨʦʩʪʦʾ 

ʣʘʙʦʨʘʥʪʢʠ, ʽʥʞʝʥʝʨʘ, ʜʝʩʴ ʥʘ ʩʪʘʥʮʽʾ ʧʝʨʝʛʦʚʦʨʠʪʠ, ʩʧʠʪʘʪʠ, ʷʢ ʩʧʨʘʚʠ, ʷʢʘ ʧʦʪʨʽʙʥʘ 

ʜʦʧʦʤʦʛʘ. ɯ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʩʫʯʘʩʥʠʤ ʢʝʨʽʚʥʠʢʘʤ ʪʨʝʙʘ ʧʦʚʯʠʪʠʩ ̫ʡʦʛʦ ʚʤʽʥʥʶ ʨʦʟʤʦʚʣʷʪʠ ʟ 

ʧʨʦʩʪʠʤʠ ʣʶʜʴʤʠ, ʡʦʛʦ ʜʦʙʨʦʟʠʯʣʠʚʦʩʪʽ, ʯʫʡʥʦʩʪʽ ʜʦ ʣʶʜʩʴʢʦʛʦ ʛʦʨʷ.  

ɿʘʚʞʜʠ ʜʠʚʫʚʘʚʩʷ ʡʦʛʦ ʫʥʽʢʘʣʴʥʽʡ ʥʘʫʢʦʚʽʡ ʧʝʨʝʜʙʘʯʣʠʚʦʩʪʽ, ʡʦʛʦ ʫʤʽʥʥʶ ʚʽʜʢʨʠʚʘʪʠ 

ʥʦʚʽ ʥʘʧʨʷʤʠ. ʉʪʘʚʰʠ ʜʠʨʝʢʪʦʨʦʤ ʋʢʨʅɼɯʃɻɸ ʥʘ ʨʫʙʝʞʽ 1960ï1970-ʭ ʨʦʢʽʚ ʽ ʯʘʩʪʦ ʙʫʚʘʶʯʠ 

ʚ ʨʽʟʥʠʭ ʨʘʡʦʥʘʭ ʋʢʨʘʾʥʠ, ʚʽʥ ʫʩʝ ʙʽʣʴʰʝ ʚʽʜʯʫʚʘʚ, ʷʢ ʟʨʦʩʪʘ ̒ʪʝʭʥʦʛʝʥʥʠʡ ʧʨʝʩ ʥʘ ʣʽʩʠ. ɼʦ 
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ʟʥʘʯʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʢʘʪʘʩʪʨʦʬ ʪʦʜʽ ʙʫʣʦ ʱʝ ʜʘʣʝʢʦ. ʇʨʦʜʦʚʞʫʚʘʚʩʷ ʧʝʨʽʦʜ ʩʧô̫ ʥʽʥʥʷ 

ʧʨʦʤʠʩʣʦʚʠʤ ʛʽʛʘʥʪʠʟʤʦʤ. ɸʣʝ ʽʥʪʫʾʮʽʷ ʧʽʜʢʘʟʫʚʘʣʘ, ʱʦ ʧʦʭʤʽʣʣʷ ʙʫʜʝ ʪʷʞʢʠʤ. ɸʜʞʝ ʱʝ ʚ 

1964 ʨ. ʚʥʘʩʣʽʜʦʢ ʘʚʘʨʽʾ ʥʘ ʘʤʽʘʯʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʚ ʨʘʡʦʥʽ ʉʻʚʻʨʦʜʦʥʝʮʢʘ ʷʢ ʧʦʨʫʭʦʤ 

ʯʘʨʽʚʥʦʾ ʧʘʣʠʯʢʠ ʚ ʦʜʥʫ ʤʠʪʴ ʟʘʛʠʥʫʣʠ ʧʦʥʘʜ 60 ʛʘ ʩʦʩʥʷʢʽʚ. ʊʦ ʪʫʪ, ʪʦ ʪʘʤ ʧʨʦʨʠʚʘʣʠʩʷ 

ʚʽʜʩʪʽʡʥʠʢʠ, ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʤʘʡʞʝ ʨʽʢʦʶ ʪʝʢʣʠ ʫ ʚʦʜʦʡʤʠ. ʃʽʩʽʚʥʠʢ ʚʽʜ ɹʦʛʘ, ʇʝʪʨʦ 

ʉʪʝʧʘʥʦʚʠʯ ʥʝ ʤʽʛ ʧʨʦʡʪʠ ʧʦʚʟ ʮʝ. ɯ ʧʝʨʰʠʤ ʡʦʛʦ ʨʽʰʫʯʠʤ ʢʨʦʢʦʤ ʩʪʘʣʦ ʫʪʚʦʨʝʥʥʷ 

ʣʘʙʦʨʘʪʦʨʽʾ ʝʢʦʣʦʛʽʾ. 

ɿ ʤʦʤʝʥʪʫ ʟʘʩʥʫʚʘʥʥʷ ʚ ʥʘʰʽʡ ʣʘʙʦʨʘʪʦʨʽʾ ʨʦʟʛʦʨʥʫʣʠʩʷ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ 

ʧʨʦʙʣʝʤʠ ʦʭʦʨʦʥʠ ʚʦʜʷʥʠʭ ʨʝʩʫʨʩʽʚ. ɺʽʨʥʠʤʠ ʧʦʤʽʯʥʠʢʘʤʠ ʽ ʩʦʨʘʪʥʠʢʘʤʠ ʇ. ʉ. ʇʘʩʪʝʨʥʘʢʘ 

ʙʫʣʠ ʄ. ʄ. ʇʨʠʭʦʜʴʢʦ, ɺ. ʇ. ʃʘʥʜʽʥ, ʖ. ɸ. ʄʘʪʫʭʥʦ. ɺʣʘʩʥʝ ʮʽ ʨʦʙʦʪʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʢʣʘʩʠʯʥʠʤ ʧʨʠʢʣʘʜʦʤ ʦʩʥʦʚʥʦʛʦ ʧʨʠʥʮʠʧʫ ʪʘʣʘʥʦʚʠʪʦ ʾʦʨʛʘʥʽʟʘʮʽʾ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ: çʥʝ 

ʯʠʩʣʦʤ, ʘ ʫʤʽʥʥʷʤè. ʋʞʝ ʧʝʨʰʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʦʜʥʠʤ ʟ̔ ʦʩʥʦʚʥʠʭ ʟʘʙʨʫʜʥʶʚʘʯʽʚ ʻ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʝ ʚʠʨʦʙʥʠʮʪʚʦ. ʅʝʦʙʭʽʜʥʦ ʙʫʣʦ ʰʫʢʘʪʠ ʟʘʩʦʙʠ, ʱʦ ʜʘʜʫʪʴ ʟʤʦʫʛ ʟʚʝʩʪʠ 

ʜʦ ʤʽʥʽʤʫʤʫ ʟʘʙʨʫʜʥʝʥʥʷ ʨʽʢ ʽ ʚʦʜʦʡʤʠʱ. ɯ ʨʽʰʝʥʥʷ ʙʫʣʦ ʟʥʘʡʜʝʥʦ. ɺʦʥʦ ʚʠʷʚʠʣʦʩʷ, ʷʢ ʽ ʚʩʝ 

ʛʝʥʽʘʣʴʥʝ, ʧʨʦʩʪʠʤ ï ʣʽʩʦʚʽ ʥʘʩʘʜʞʝʥʥʷ ʤʦʞʫʪʴ ʟ ʚʠʩʦʢʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ ʟʘʭʠʱʘʪʠ ʚʦʜʷʥʽ 

ʦʙô̒ ʢʪʠ ʚʽʜ ʟʘʤʫʣʝʥʥʷ ʽ ʟʘʙʨʫʜʥʝʥʥʷ ʘʛʨʦʭʽʤʽʢʘʪʘʤʠ.  

ʇʦʩʪʫʧʠʚʰʠ ʚ ʘʩʧʽʨʘʥʪʫʨʫ ʋʢʨʅɼɯʃɻɸ ʫ ʛʨʫʜʥʽ 1976 ʨ., ʷ ʟ ʧʝʨʰʠʭ ʜʥʽʚ ʩʧʦʩʪʝʨʽʛʘʚ ʟʘ 

ʨʦʙʦʪʦʶ ʩʪʚʦʨʝʥʦʛʦ ʢʦʣʝʢʪʠʚʫ. ʇʝʨʰʘ ʧʨʦʙʣʝʤʘ ʘʩʧʽʨʘʥʪʘ ï ʮʝ ʚʠʙʽʨ ʪʝʤʠ. ɿʜʘʚʘʣʦʩʷ, ʱʦ ʚ 

ʤʝʥʝ ʚʩʝ ʧʨʦʩʪʦ: ʜʠʧʣʦʤʥʘ ʨʦʙʦʪʘ ʙʫʣʘ ʧʨʠʩʚʷʯʝʥʘ ʚʠʚʯʝʥʥʶ ʚʧʣʠʚʫ ʟʘʙʨʫʜʥʝʥʥʷ 

ʘʪʤʦʩʬʝʨʠ ʥʘ ʣʽʩʠ, ʚʦʥʘ ʙʫʣʘ ʥʘʛʦʨʦʜʞʝʥʘ ʜʠʧʣʦʤʘʤʠ ʥʘ ʨʝʩʧʫʙʣʽʢʘʥʩʴʢʦʤʫ ʪʘ ʚʩʝʩʦʶʟʥʦʤʫ 

ʢʦʥʢʫʨʩʘʭ. ʊʘ ʇ.ʉ. ʇʘʩʪʝʨʥʘʢ ʥʝ ʚʽʜʨʘʟʫ ʧʨʠʡʥʷʚ ʨʽʰʝʥʥʷ . ɺʽʥ ʜʘʚ ʤʝʥʽ ʯʘʩ ʜʦʙʨʝ ʧʦʜʫʤʘʪʠ 

ʥʘʜ ʥʘʧʨʷʤʘʤʠ ʜʦʩʣʽʜʞʝʥʴ, ʧʦʨʘʜʠʪʠʩʴ. ɺʽʥ ʥʘʚʽʪʴ ʚʽʜʽʩʣʘʚ ʤʝʥʝ ʫ ʚʽʜʨʷʜʞʝʥʥʷ ʜʦ ɯʚʘʥʦ-

ʌʨʘʥʢʽʚʩʴʢʘ ʽ ʜʦ ʃʴʚʦʚʘ. ɿʨʝʰʪʦʶ ʤʠ ʧʦʚʝʨʥʫʣʠʩʷ ʜʦ ʧʦʯʘʪʢʦʚʦʾ ʧʨʦʧʦʟʠʮʽʾ. ʇʨʦʪʝ ʨʽʚʝʥʴ 

ʚʞʝ ʙʫʚ ʥʘ ʧʦʨʷʜʦʢ ʚʠʱʠʤ. ʊʘ ʚʽʥ ʟʜʠʚʫʚʘʚ ʤʝʥʝ ʱʝ ʙʽʣʴʰʝ, ʟʘʧʨʦʧʦʥʫʚʘʚʰʠ ʚʟʷʪʠ ʱʝ 

ʦʜʥʦʛʦ ʢʝʨʽʚʥʠʢʘ, ʩʚʦʛʦ ʜʦʙʨʦʛʦ ʢʦʣʝʛʫ ʧʦ ʽʥʩʪʠʪʫʪʫ ʣʽʩʫ ɻʨʠʛʦʨʽʷ ʄʠʭʘʡʣʦʚʠʯʘ ɯʣʴʢʫʥʘ, 

ʷʢʠʡ ʙʫʚ ʦʜʥʠʤ ʽʟ ʢʦʨʠʬʝʾʚ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ ʥʘ ʨʦʩʣʠʥʥʽʩʪʴ.  

ɯ ʮʝ ʙʫʚ ʱʝ ʦʜʠʥ ʧʨʠʢʣʘʜ ʡʦʛʦ ʤʫʜʨʦʩʪʽ ʽ ʜʘʣʝʢʦʛʣʷʜʥʦʩʪʽ, ʘʜʞʝ ʚʠʚʯʘʶʯʠ ʝʢʦʣʦʛʽʯʥʫ 

ʨʦʣʴ ʣʽʩʽʚ, ʇʝʪʨʦ ʉʪʝʧʘʥʦʚʠʯ ʜ̔ʡʰʦʚ ʚʠʩʥʦʚʢʫ, ʱʦ ʚʽʜ ʾʭʥʴʦʛʦ ʩʪʘʥʫ ʟʘʣʝʞʠʪʴ ʽ 

ʧʦʧʝʨʝʜʞʝʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. ʅʘʚʽʪʴ ʥʘʡʩʫʯʘʩʥʽʰʽ ʦʯʠʩʥʽ ʩʧʦʨʫʜʠ ʥʝ 

ʤʦʞʫʪʴ ʫʙʝʨʝʛʪʠ ʥʘʩ ʚʽʜ ʚʠʢʠʜʽʚ ʜʝʷʢʠʭ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ. ʉʝʨʝʜ ʧʨʠʨʦʜʥʠʭ ʟʘʩʦʙʽʚ 

ʨʝʛʫʣʶʚʘʥʥʷ ʯʠʩʪʦʪʠ ʧʦʚʽʪʨʷ, ʦʯʠʱʝʥʥʷ ʡʦʛʦ ʚʽʜ ʧʠʣʫ, ʨʽʟʥʠʭ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ ʚʝʣʠʢʝ 

ʟʥʘʯʝʥʥʷ, ʙʝʟ ʩʫʤʥʽʚʫ, ʥʘʣʝʞʠʪʴ ʣʽʩʘʤ, ʦʩʦʙʣʠʚʦ ʭʚʦʡʥʠʤ. ʆʩʪʘʥʥʽ ʟʜʘʪʥʽ ʦʯʠʱʘʪʠ ʧʦʚʽʪʨʷ 

ʥʝ ʪʽʣʴʢʠ ʚʣʽʪʢʫ, ʘʣʝ ʡ ʫʟʠʤʢʫ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʩʪʘʣʦ ʷʩʥʦ, ʱʦ ʧʦʪʝʥʮʽʡʥʘ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʩʽʚ ʷʢ ʙʽʦʬʽʣʴʪʨʽʚ ʥʝ ʙʝʟʤʝʞʥʘ, ʦʩʢʽʣʴʢʠ ʥʘʢʦʧʠʯʝʥʥʷ ʪʦʢʩʠʯʥʠʭ ʨʝʯʦʚʠʥ ʫ 

ʨʦʩʣʠʥʥʠʭ ʦʨʛʘʥʽʟʤʘʭ ʥʝʤʠʥʫʯʝ ʥʝʛʘʪʠʚʥʦ ʚʽʜʽʙô̒ ʪʴʩʷ ʥʘ ʾʭʥʽʡ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʽ ʟʘ ʚʠʩʦʢʦ ʾ

ʜʦʟʠ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʟʘʛʠʙʝʣʽ. 

ʉʘʤʝ ʪʘʢ ʽ ʚʽʜʙʫʣʦʩʷ ʚ ʨʘʡʦʥʽ ʈʽʚʥʝʥʩʴʢʦʛʦ ʇʆ çɸʟʦʪè, ʜʝ ʚʥʘʩʣʽʜʦʢ ʘʚʘʨʽʡʥʦʛʦ ʚʠʢʠʜʫ 

ʪʦʢʩʠʯʥʠʭ ʩʧʦʣʫʢ ʙʫʣʦ ʩʠʣʴʥʦ ʫʰʢʦʜʞʝʥʦ ʧʦʥʘʜ 200 ʛʘ ʣʽʩʫ! ʉʘʤʝ ʮʷ ʢʘʪʘʩʪʨʦʬʘ ʧʦʩʣʫʞʠʣʘ 

ʧʦʰʪʦʚʭʦʤ ʜʦ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʚʠʚʯʝʥʥʷ ʣʽʩʽʚ, ʱʦ ʟʘʟʥʘʣʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʧʨʦʤʠʩʣʦʚʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ. 

ɺʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʠʡ ʢʦʣʝʢʪʠʚ: ɺ. ɻ. ʄʘʟʝʧʘ, ɻ. ʂ. ʇʨʠʩʪʫʧʘ ʚ ʇʦʣʽʩʩ,̔ ʊ. ʌ. ʉʪʝʣʴʤʘʭʦʚʘ 

ʥʘ ʃʫʛʘʥʱʠʥʽ, ʘʩʧʽʨʘʥʪʠ ʉ. ɺ. ɿʽʙʮʝʚ, ɯ. ʆ. ʇʨʠʩʘʜʘ, ɺ. ɺ. ʃʘʚʨʦʚ ʽ ʚʘʰ ʧʦʢʽʨʥʠʡ ʩʣʫʛʘ ʧʽʜ 

ʢʝʨʽʚʥʠʮʪʚʦʤ ʇʝʪʨʘ ʉʪʝʧʘʥʦʚʠʯʘ ʧʨʦʚʝʣʠ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʚʯʝʥʥ ̫ʚʧʣʠʚʫ 

ʘʝʨʦʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘ ʨʽʟʥʽ ʢʦʤʧʦʥʝʥʪʠ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ, ʨʦʟʨʦʙʠʣʠ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʧʽʜʚʠʱʝʥʥʷ ʾʭʥʴʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ. ʇʨʦ ʤʘʩʰʪʘʙʠ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʠʪʴ 

ʪʦʡ ʬʘʢʪ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʧʨʦʙʥʠʭ ʧʣʦʱ ʜʦʩʷʛʣʘ ʩʝʤʠʜʝʩʷʪʠ, ʘ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʦʭʦʧʣʝʥʦ ʰʽʩʪʴ 

ʚʝʣʠʢʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʚʫʟʣʽʚ ʫ ʚʩʽʭ ʧʨʠʨʦʜʥʠʭ ʟʦʥʘʭ ʋʢʨʘʾʥʠ [5]. 

ɸ ʧʦʪʽʤ ʧʨʦʟʚʫʯʘʚ ʥʘʙʘʪ ʏʦʨʥʦʙʠʣʷ ï ʮʝ ʙʫʣʘ ʡʦʛʦ ʣʝʙʝʜʠʥʘ ʧʽʩʥʷ, ʚ ʷʢʫ ʚʽʥ ʚʢʣʘʚ ʩʚʦʶ 

ʝʥʝʨʛʽʶ, ʱʦ ʙʫʣʦ ʧʨʠʯʠʥʦʶ ʡʦʛʦ ʭʚʦʨʦʙ, ʪʠʭ ʜʝʢʽʣʴʢʦʭ ʽʥʬʘʨʢʪʽʚ ʽ ʪʦʛʦ ʩʪʘʥʫ ʟʜʦʨʦʚôʷ, ʷʢʠʡ 

ʧʦʪʽʤ ʟʤʫʩʠʚ ʡʦʛʦ ʧʽʪʠ ʟ ʧʦʩʘʜʠ ʜʠʨʝʢʪʦʨʘ. ɿ ʧʝʨʰʠʭ ʜʥʽʚ ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ʢʘʪʘʩʪʨʦʬʠ ʧʽʜ 



ʃɯʉɯɺʅʀʎʊɺʆ ɯ ɸɻʈʆʃɯʉʆʄɽʃɯʆʈɸʎɯʗ 

ʍʘʨʢʽʚ: ʋʢʨʅɼɯʃɻɸ, 2015. ï ɺʠʧ. 126 

 

32 

ʢʝʨʽʚʥʠʮʪʚʦʤ ʇ. ʉ. ʇʘʩʪʝʨʥʘʢʘ ʨʦʟʛʦʨʥʫʣʠʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʪʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ, ʱʦ 

ʟʘʟʥʘʣʠ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʚʧʣʠʚʫ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʜʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ ʭʘʨʘʢʪʝʨ ʨʦʟʧʦʜʽʣʫ ʨʘʜʽʦʥʫʢʣʽʜʽʚ ʫ 

ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤʘʭ, ʚʠʟʥʘʯʠʪʠ ʰʣʷʭʠ ʾʭʥʴʦʾ ʤʽʛʨʘʮʽʾ, ʧʨʠʡʥʷʪʠ ʨʽʰʝʥʥʷ ʱʦʜʦ ʨʝʞʠʤʫ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʟ ʨʽʟʥʦʶ ʱʽʣʴʥʽʩʪʶ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ. ʅʘ 

ʟʘʢʣʘʜʝʥʠʭ ʫ ʧʝʨʰʽ ʨʦʢʠ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʇ.ʉ. ʇʘʩʪʝʨʥʘʢʘ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʦʙô̒ ʢʪʘʭ ʽ ʥʠʥʽ 

ʚʝʜʫʪʴʩʷ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʽ ʨʦʙʦʪʠ. ʅʘʢʦʧʠʯʝʥʠʡ ʜʦʩʚʽʜ ʜʘʚ ʟʤʦʛʫ ʨʦʟʨʦʙʠʪʠ ʧʝʨʰʽ 

çʊʠʤʯʘʩʦʚʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʧʦ ʚʝʜʝʥʥʶ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʫʤʦʚʘʭ ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ 

ʟʘʙʨʫʜʥʝʥʥʷè (1988). ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʮʴʦʛʦ ʜʦʢʫʤʝʥʪʘ ʟ ʜʦʧʦʚʥʝʥʥʷʤʠ ʽ ʫʪʦʯʥʝʥʥʷʤʠ 

ʜʽʶʪʴ ʽ ʥʠʥʽ. 

ɿʘ ʫʯʘʩʪʶ ʇʝʪʨʘ ʉʪʝʧʘʥʦʚʠʯʘ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʜʣʷ ʋʢʨʘʾʥʠ: ʣʽʩʦʨʦʩʣʠʥʥʝ ʽ 

ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʝ ʨʘʡʦʥʫʚʘʥʥʷ, ʧʨʠʨʦʜʥʦ-ʛʦʩʧʦʜʘʨʩʴʢʝ ʨʘʡʦʥʫʚʘʥʥʷ ʣʽʩʦʚʠʭ ˇʨʫʥʪʽʚ, 

ʨʘʡʦʥʫʚʘʥʥʷ ʟʘ ʥʝʙʝʟʧʝʢʦʶ ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʚʦʜ ʩʪʦʢʘʤʠ ʟ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʫʛʽʜʴ, ʽʥʩʪʨʫʢʮʽʷ ʟ ʢʨʫʧʥʦʤʘʩʰʪʘʙʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ ʽ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ, 

ʢʨʠʪʝʨʽʾ ʦʮʽʥʢʠ ʩʪʘʥʫ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ ʧʨʠ ʥʦʨʤʫʚʘʥʥʽ ʘʝʨʦʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ 

ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʢʘʜʘʩʪʨ ʪʠʧʽʚ ʣʽʩʫ ʫ ʟʚô̫ ʟʢʫ ʟ ʧʨʦʤʠʩʣʦʚʠʤ ʟʘʙʨʫʜʥʝʥʥʷʤ. 

ɼʣʷ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʥʠʤ ʟ ʛʨʫʧʦʶ ʘʚʪʦʨʽʚ ʚʠʜʘʥʦ 

ʧʦʩʽʙʥʠʢʠ: çʇʦʩʽʙʥʠʢ ʂʘʨʧʘʪʩʴʢʦʛʦ ʣʽʩʽʚʥʠʢʘè (1980), çɺʦʜʦʦʭʦʨʦʥʥʽ ʣʽʩʦʥʘʩʘʜʞʝʥʥʷè 

(1986), çɼʦʚʽʜʥʠʢ ʟ ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʮʽʾè (1988), çʉʧʨʘʚʦʯʥʠʢ ʣʝʩʦʚʦʜʘè (1990). ɿ-ʧʽʜ ʧʝʨʘ 

ʇ. ʉ. ʇʘʩʪʝʨʥʘʢʘ ʚʠʡʰʣʦ ʧʦʥʘʜ 280 ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ, ʧʽʜ ʡʦʛʦ ʨʝʜʘʛʫʚʘʥʥʷʤ ʦʧʫʙʣʽʢʦʚʘʥʦ 

ʙʣʠʟʴʢʦ 80 ʥʘʫʢʦʚʠʭ ʟʙʽʨʥʠʢʽʚ, ʤʦʥʦʛʨʘʬʽʡ.  

 

 
 

ʊʽʩʥʘ ʩʧʽʚʧʨʘʮʷ ʟ ʚʠʨʦʙʥʠʮʪʚʦʤ ï ʟʘʧʦʨʫʢʘ ʫʩʧʽʭʽʚ ʥʘʫʢʠ 

 

ɺʝʣʠʢʫ ʫʚʘʛʫ ʇ. ʉ. ʇʘʩʪʝʨʥʘʢ ʧʨʠʜʽʣʷʚ ʧʽʜʛʦʪʦʚʮʽ ʥʘʫʢʦʚʠʭ ʢʘʜʨʽʚ, ʩʪʚʦʨʠʚ ʚʣʘʩʥʫ 

ʰʢʦʣʫ ʣʽʩʽʚʥʠʢʽʚ-ʝʢʦʣʦʛʽʚ, ʧʽʜ ʡʦʛʦ ʢʝʨʽʚʥʠʮʪʚʦʤ ʧʦʥʘʜ 30 ʥʘʫʢʦʚʮʽʚ ʟʘʭʠʩʪʠʣʠ 

ʢʘʥʜʠʜʘʪʩʴʢʽ ʜʠʩʝʨʪʘʮʽʾ. ʁʦʛʦ ʫʯʥʽ ʩʴʦʛʦʜʥʽ ʦʯʦʣʶʶʪʴ ʚʘʞʣʠʚʽ ʥʘʧʨʷʤʠ ʥʘʫʢʦʚʠʭ 
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ʜʦʩʣʽʜʞʝʥʴ ʫ ʣʽʩʦʚʽʡ ʪʘ ʽʥʰʠʭ ʛʘʣʫʟʷʭ ʽ ʛʽʜʥʦ ʧʨʦʜʦʚʞʫʶʪʴ ʡʦʛʦ ʩʧʨʘʚʫ, ʨʦʟʚʠʚʘʶʪʴ ʤʝʪʦʜʠ 

ʪʘ ʽʜʝʾ, ʟʘʧʦʯʘʪʢʦʚʘʥʽ ʇʝʪʨʦʤ ʉʪʝʧʘʥʦʚʠʯʝʤ. 

ʆʩʦʙʣʠʚʦ ʭʦʯʝʪʴʩʷ ʟʛʘʜʘʪʠ ʡʦʛʦ ʫʤʽʥʥʷ ʧʽʜʙʠʨʘʪʠ ʢʘʜʨʠ. ɺʽʥ ʥʽʙʠ ʟʥʘʭʦʜʠʚ ʩʝʨʝʜ ʢʫʧʠ 

ʛʽʨʩʴʢʦʾ ʧʦʨʦʜʠ ʘʙʩʦʣʶʪʥʦ ʙʣʽʜʽ ʢʘʤʽʥʯʠʢʠ, ʷʢ ʧʦʪʽʤ ʩʪʘʚʘʣʠ ʜʦʨʦʛʦʮʽʥʥʠʤ ʩʘʤʦʮʚʽʪʘʤʠ. 

ɺʦʥʠ ʙʝʟ ʦʙʛʨʘʥʢʫʚʘʥʥʷ ʙʫʣʠ ʥʝʢʨʘʩʠʚʽ, ʘʣʝ ʚʽʥ ʪʘʢ ʥʘʜʟʚʠʯʘʡʥʦ ʩʧʦʢʽʡʥʦ, ʥʘʜʟʚʠʯʘʡʥʦ 

ʫʤʽʣʦ ʽ ʪʝʨʧʣʷʯʝ ʰʣʽʬʫʚʘʚ ʪʽ ʢʘʤʽʥʯʠʢʠ, ʽ ʚʦʥʠ ʚʨʝʰʪʽ ʨʝʰʪ ʩʷ̫ ʣʠ. ɸʩʧʽʨʘʥʪʽʚ ʫ ʥʴʦʛʦ ʙʫʣʦ 

ʟʘʚʞʜʠ ʙʘʛʘʪʦ, ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʚʦʥʠ ʟʘʭʠʩʪʠʣʠʩʷ, ʾʭ, ʤʘʙʫʪʴ, ʪʷʞʢʦ ʧʝʨʝʨʘʭʫʚʘʪʠ, ʷ ʣʠʰʝ 

ʧʘʤôʷʪʘʶ ʝʧʦʭʫ 70-ʭ, 80-ʭ, 90-ʭ ʨʦʢʽʚ. ɺʽʥ ʟʥʘʭʦʜʠʚ ʾʭ ʫ ʃʴʚʦʚʽ ʚ ʣʽʩʦʪʝʭʥʽʯʥʦʤʫ ʽʥʩʪʠʪʫʪʽ, ʚ 

ʂʠ̒ʚʽ ʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽʡ ʘʢʘʜʝʤʽʾ. ɺʽʥ ʚʠʪʷʛʫʚʘʚ ʭʣʦʧʮʽʚ ɹʦʛ ʟʥʘʻ ʟʚʽʜʢʠ, ʧʽʜ ʯʘʩ ʩʚʦʾʭ 

ʧʦʾʟʜʦʢ, ʢʦʣʠ ʙʫʣʦ ʜʦʩʠʪʴ ʜʝʢʽʣʴʢʦʭ ʩʣʽʚ, ʜʝʢʽʣʴʢʦʭ ʭʚʠʣʠʥ, ʱʦʙ ʚʽʜʯʫʪʠ ʪʦʡ ʽʥʪʝʣʝʢʪ ʪʠʭ 

ʣʶʜʝʡ, ʪʫ ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʧʨʘʮʶʚʘʪʠ. ʉʠʩʪʝʤʘ ʡʦʛʦ ʙʫʣʘ ʜʦʚʦʣʽ ʧʨʦʩʪʘ: ʚʽʥ ʜʘʚʘʚ ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʘʮʶʚʘʪʠ, ʚʽʥ ʜʦʧʦʤʘʛʘʚ, ʝʥ ʟʘʚʘʞʘʚ ʩʘʤʦʩʪʽʡʥʦʩʪʽ. ʅʘ ʷʢʦʤʫʩʴ ʝʪʘʧʽ ʚʽʥ ʤʽʛ ʩʧʝʮʽʘʣʴʥʦ 

ʢʠʥʫʪʠ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʩʚʦʛʦ ʚʠʭʦʚʘʥʮʷ ʥʘʧʨʠʟʚʦʣʷʱʝ, ʷʢ ʤʘʣʝʥʴʢʝ ʢʦʪʷʪʢʦ ʫ ʚʦʜʫ, ʱʦʙ 

ʧʦʙʘʯʠʪʠ, ʯʠ ʤʦʞʝ ʚʞʝ ʚʦʥʦ ʧʣʘʚʘʪʠ ʽ ʱʦ ʟʜʘʪʥʝ ʩʘʤʝ ʟʨʦʙʠʪʠ.  

 

 
 

ɿ ʭʣʦʧʮʷʤʠ ʥʘ ʩʫʙʦʪʥʠʢʫ ʚ ʜʝʥʜʨʘʨʽʾ 

 

ɺʽʥ ʚʯʠʚ ʙʫʪʠ ʩʘʤʦʩʪʽʡʥʠʤ, ʫʤʽʚ ʷʢʦʩʴ ʥʝʧʦʤʽʪʥʦ ʟʤʫʩʠʪʠ ʧʨʘʮʶʚʘʪʠ, ʦʙʛʦʚʦʨʶʚʘʪʠ, 

ʧʝʨʝʣʦʧʘʯʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ. ɸ ʤʠ, ʤʦʣʦʜʽ, ʩʧʨʠʡʤʘʣʠ ʮʝ ʷʢ ʥʘʣʝʞʥʝ ʽ ʣʠʰʝ ʧʦʪʽʤ ʟʨʦʟʫʤʽʣʠ 

ʽ ʚʽʜʯʫʣʠ, ʢʦʣʠ ʡʦʛʦ ʥʝ ʩʪʘʣʦ, ʢʦʣʠ ʤʠ ʦʩʠʨʦʪʽʣʠ ʚ ʪʽ ʩʽʯʥʝʚʽ ʜʥʽ 1994 ʨʦʢʫ, ʽ ʜʣʷ ʢʦʞʥʦʛʦ 

ʡʦʛʦ ʚʽʜʭʽʜ ʚ ʥʝʙʫʪʪʷ, ʚ ʪʽ ʧʦʪʦʡʙʽʯʥʽ ʩʚʽʪʠ ʩʪʘʚ ʥʝʧʦʚʪʦʨʥʦʶ ʚʪʨʘʪʦʶ. ʃʠʰʝ ʪʦʜʽ ʤʠ ʚʽʜʯʫʣʠ, 

ʱʦ ʚʽʥ ʙʫʚ ʜʣʷ ʥʘʩ ʥʝ ʧʨʦʩʪʦ ʥʘʫʢʦʚʠʤ ʢʝʨʽʚʥʠʢʦʤ ʜʠʩʝʨʪʘʮʽʾ, ʢʝʨʽʚʥʠʢʦʤ ʣʘʙʦʨʘʪʦʨʽʾ, 

ʜʠʨʝʢʪʦʨʦʤ, ʘ ʙʫʚ ʥʘʫʢʦʚʠʤ ʙʘʪʴʢʦʤ.  

ɺʽʥ ʫʤʽʚ ʧʨʘʮʶʚʘʪʠ ʟ ʣʶʜʴʤʠ, ʚʽʥ ʣʶʙʠʚ ʣʶʜʝʡ, ʽ ʷʢ ʙʠ ʪʷʞʢʦ ʚ ʥʴʦʛʦ ʥʝ ʙʫʣʦ ʥʘ ʜʫʰʽ, 

ʷʢʽ ʙ ʥʝ ʚʠʥʠʢʘʣʠ ʞʠʪʪʻʚʽ ʩʠʪʫʘʮʽʾ, ʩʠʪʫʘʮʽʾ ʟ ̔ʟʜʦʨʦʚôʷʤ, ʚʽʥ ʥʽʢʦʣʠ ʥʝ ʧʦʢʘʟʫʚʘʚ ʮʝ ʥʘ 

ʩʚʦʻʤʫ ʦʙʣʠʯʯʽ. ɺʽʥ ʥʽʢʦʣʠ ʥʝ ʥʘʤʘʛʘʚʩʷ ʧʦʢʘʟʘʪʠ ʚʩʽ ʩʚʦʾ ʥʝʛʘʨʘʟʜʠ, ʪʝ, ʱʦ ʚʽʥ ʥʝ ʚ ʥʘʩʪʨʦʾ, 

ʚʽʜʽʛʨʘʪʠʩʷ ʥʘ ʢʦʤʫʩʴ, ʢʦʛʦʩʴ ʧʨʠʥʠʟʠʪʠ. ʋ ʥʴʦʛʦ ʥʝ ʙʫʣʦ ʦʩʦʙʣʠʚʦʾ ʨʽʟʥʠʮʽ ʤʽʞ ʧʨʦʩʪʠʤ 

ʣʘʙʦʨʘʥʪʦʤ ʽ ʟʘʚʽʜʫʚʘʯʝʤ ʣʘʙʦʨʘʪʦʨʽʾ ʯʠ ʜʠʨʝʢʪʦʨʦʤ ʩʪʘʥʮʽʾ. ɺ̔ ʥ ʟ ʧʦʚʘʛʦʶ ʩʪʘʚʠʚʩʷ ʜʦ ʚʩʽʭ, 

ʣʶʙʠʚ ʣʶʜʝʡ, ʘ ʣʶʜʠ ʣʶʙʠʣʠ ʡ ʧʦʚʘʞʘʣʠ ʡʦʛʦ.  

ɺʽʥ ʛʦʨʽʚ ʨʦʙʦʪʦʶ, ʮʷ ʨʦʙʦʪʘ ʽ ʩʧʘʣʠʣʘ ʡʦʛʦ, ʪʦʤʫ ʱʦ ʚʤʽʥʥʷ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ, ʚʤʽʥʥʷ 

ʚʽʜʜʘʚʘʪʠʩʴ ʪʽʡ ʨʦʙʦʪʽ ʚʠʤʘʛʘʣʦ ʢʦʣʦʩʘʣʴʥʦʾ ʝʥʝʨʛʽʾ, ʟʘʪʨʘʪʠ ʯʘʩʫ, ʘ ʯʘʩʫ ʜʦʣʷ ʚʽʜʚʝʣʘ ʡʦʤʫ 
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ʥʝ ʪʘʢ ʙʘʛʘʪʦ ʚ ʞʠʪʪʽ. ʅʝ ʤʘʚ ʯʘʩʫ, ʙʫʜʫʯʠ ʜʠʨʝʢʪʦʨʦʤ, ʚʽʜʜʘʚʘʪʠʩʷ ʥʘʫʮʽ. ʇʠʩʘʚ ʙʘʛʘʪʦ 

ʩʪʘʪʝʡ, ʘʣʝ ʥʘ ʱʦʩʴ ʚʝʣʠʢʝ, ʬʫʥʜʘʤʝʥʪʘʣʴʥʝ ʥʝ ʤʘʚ ʯʘʩʫ. ɿʛʘʜʫʶ 80-ʪʽ ʨʦʢʠ, ʢʦʣʠ ʚʽʥ ʤʦʪʘʚʩʷ 

ʟ ʚʽʜʨʷʜʞʝʥʥʷ ʫ ʚʽʜʨʷʜʞʝʥʥʷ, ʢʦʣʠ ʚ ʧʦʥʝʜʽʣʦʢ ʚʽʥ ʙʫʚ ʫ ʄʦʩʢʚʽ, ʫ ʩʝʨʝʜʫ ʚ ʂʠʻʚʽ, ʘ ʫ 

ʧôʷʪʥʠʮʶ ʚ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʫ. ʂʦʣʠ ʙʘʯʠʣʠ ʡʦʛʦ ʷʢ ʢʝʨʽʚʥʠʢʘ ʪʝʤʠ, ʷʢ ʢʝʨʽʚʥʠʢʘ ʜʠʩʝʨʪʘʮʽʾ 

ʨʘʟ ʫ ʜʚʘ ʪʠʞʥ̔, ʢʦʣʠ ʟʣʦʚʠʪʠ ʡʦʛʦ ʫ ʽʥʩʪʠʪʫʪʽ ʙʫʣʦ ʪʷʞʢʦ.  

ʐʢʦʜʘ, ʱʦ ʜʦʣʷ ʚʽʜʚʝʣʘ ʡʦʤʫ ʪʘʢ ʤʘʣʦ ʯʘʩʫ. ʇʘʤôʷʪʘʶ, ʥʘ ʧʦʯʘʪʢʫ 90-ʭ, ʢʦʣʠ ʟʘ ʩʪʘʥʦʤ 

ʟʜʦʨʦʚôʷ ʟʘʣʠʰʠʚ ʧʦʩʘʜʫ ʜʠʨʝʢʪʦʨʘ, ʷʢ ʫ ʟʘʚʽʜʫʚʘʯʘ ʚ ʥʴʦʛʦ ʟôʷʚʠʣʦʩʷ ʙʽʣʴʰʝ ʚʽʣʴʥʦʛʦ ʯʘʩʫ. 

ɺ ʥʴʦʛʦ ʙʫʣʦ ʩʪʽʣʴʢʠ ʧʣʘʥʽʚ. ɺʽʥ ʜʽʩʪʘʚ ʤʦʞʣʠʚʽʩʪʴ ʧʠʩʘʪʠ, ʧʨʘʚʜʘ, ʧʦʯʘʪʦʢ 90-ʭ ʙʫʚ 

ʟʚʠʯʘʡʥʦ ʩʫʧʝʨʝʯʣʠʚʠʡ. ɯ ʜʫʤʘʻʰ ʟʘʨʘʟ, ʷʢ ʤʠ ʙʘʛʘʪʦ ʚʟʷʣʠ ʚʽʜ ʥʴʦʛʦ: ʚʤʽʥʥʷ ʧʨʘʮʶʚʘʪʠ, 

ʚʤʽʥʥʷ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʥʘʚʢʦʣʦ ʩʝʙʝ ʣʶʜʝʡ, ʧʦ ʩʧʨʘʚʞʥʴʦʤʫ ʚʽʜʜʘʚʘʪʠʩʴ ʨʦʙʦʪʽ, ʷʢ ʙʘʛʘʪʦ ʤʠ 

ʚʟʷʣʠ ʚʽʜ ʥʴʦʛʦ, ʷʢ ʤʘʣʦ ʡʦʤʫ ʜʘʣʠ. ɯ ʷʢ, ʥʘ ʞʘʣʴ, ʤʘʣʦ ʟʨʦʙʠʣʠ ʚ ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʡʦʛʦ 

ʥʘʫʢʦʚʠʭ ʟʜʦʙʫʪʢʽʚ. 

ɿʘ ʟʥʘʯʥʽ ʟʘʩʣʫʛʠ ʇ. ʉ. ʇʘʩʪʝʨʥʘʢ ʥʘʛʦʨʦʜʞʝʥʠʡ ʦʨʜʝʥʘʤʠ ʪʘ ʤʝʜʘʣʷʤʠ, ʫ 1979 ʨ. ʡʦʤʫ 

ʙʫʣʦ ʧʨʠʩʚʦʻʥʦ ʧʦʯʝʩʥʝ ʟʥʘʥʥʷ çɿʘʩʣʫʞʝʥʠʡ ʣʽʩʽʚʥʠʢ ʋʢʨʘʾʥʠè, ʫ 1985 ʨ. ʚʽʥ ʥʘʛʦʨʦʜʞʝʥʠʡ 

ʇʦʯʝʩʥʦʶ ʛʨʘʤʦʪʦʶ ɺʝʨʭʦʚʥʦʾ ʈʘʜʠ ʋʢʨʘʾʥʠ, ʫ ʣʶʪʦʤʫ 1993 ʨ. ʦʙʨʘʥʠʡ ʘʢʘʜʝʤʽʢʦʤ 

ʋʢʨʘʾʥʩʴʢʦʾ ɽʢʦʣʦʛʽʯʥʦʾ ɸʢʘʜʝʤʽʾ ʅʘʫʢ. 

ʉʚʽʪʣʘ ʧʘʤôʷʪʴ ʧʨʦ ʥʴʦʛʦ ʟʘʣʠʰʠʪʴʩʷ ʫ ʚʩʽʭ ʣʶʜʝʡ, ʭʪʦ ʩʧʽʣʢʫʚʘʚʩʷ ʟ ʥʠʤ. 
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Voron V. P.  

CONTRIBUTION OF PROFESSOR P. S. PASTERNAK IN FOREST SCIENCE DEVELOPMENT 

Ukrainian Research Institute of Forestry and Forest Melioration named after G. M. Vysotsky  

Contribution of outstanding Ukrainian scientist professor P. S. Pasternak in development of forest ecology, forest 

science and forestry, forest soil science, forest typology, protective afforestation, forest radiology is characterized. His 

conspicious achievements as organizer of science, who headed the URIFFM over 20 years, are described. 

K e y  w o r d s:  Pasternak P. S., forest science. 
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ɼʆʉʃɯɼʅɯ ʈʋɹʂʀ ʇɽʈɽʌʆʈʄʋɺɸʅʅʗ ʋ ʉʆʉʅʆɺʀʍ ɼɽʈɽɺʆʉʊɸʅɸʍ 

ʉʍɯɼʅʆɻʆ ʇʆʃɯʉʉʗ 
ɼʇ çʅʦʚʛʦʨʦʜ-ʉ̔ʚʝʨʩʢɹʘ ʣʽʩʦʚʘ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʩʪʘʥʮʽ̫è 

 
ɼʦʩʣʽʜʥʽ ʨʫʙʢʠ ʧʝʨʝʬʦʨʤʦʚʫʚʘʥʥʷ ʧʨʦʚʝʜʝʥʽ ʚ ʭ ʩʝʨʝʜʥʴʦʚʽʢʦʚʠʭ ʯʠʩʪʠʭ ʩʦʩʥʦʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʰʪʫʯʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ. ɸʢʪʠʚʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʩʢʣʘʜʘʣʠʩ ̫ ʟ̔ 6 ʚʘʨʽʘʥʪʽʚ ʨʦʟʨʽʜʞʝʥʥʷ: ʫʪʚʦʨʝʥʥʷ ʧʨʦʛʘʣʠʥ ʢʚʘʜʨʘʪʥʦʾ, 

ʧʨʷʤʦʢʫʪʥʦʾ ʬʦʨʤ, çʚʫʟʴʢʦʣʽʩʦʩʽʯʥʦʾè, ʦʢʨʫʛʣʦʾ ʬʦʨʤ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ  ̔ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʽʜʞʝʥʥʷ ʫ 

ʧʦʥʦʚʣʶʚʘʣʴʥʽʡ ʩʤʫʟʽ, ʱʦ ʤʝʞʫʻ ʟ ʧʨʦʛʘʣʠʥʦ ,ʁ ʘ ʪʘʢʦʞ ʨʽʚʥʦʤʽʨʥʝ ʨʦʟʨʽʜʞʝʥʥʷ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʨʦʟʨʽʜʞʝʥʥʷ ʥʘ 

ʜʽʣʷʥʮʽ ʩʪʘʥʦʚʠʣʘ ʙʣʠʟʴʢʦ 25 % ʟʘʧʘʩʫ. 

ʑʦʜʦ ʟʙʝʨʝʞʝʥʥʷ ʩʪ̔ʡʢʦʩʪʽ ʩʦʩʥʦʚʦʛʦ ʥʘʩʘʜʞʝʥʥʷ ʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʽ ʫ ʚʘʨʽʘʥʪʘʭ ʟ ʧʨʦʛʘʣʠʥʘʤʠ 

ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ ʟ ʨʦʟʤʽʨʦʤ ʫ ʧʦʧʝʨʝʯʥʠʢʫ 1,0 ʩʝʨʝʜʥʴʦʾ ʚʠʩʦʪʠ ʩʦʩʥʦʚʦʛʦ ʜʝʨʝʚʦʩʪʘʥʫ, ʘ ʪʘʢʦʞ ʢʚʘʜʨʘʪʥʦ,ʾ 

ʧʨʷʤʦʢʫʪʥʦʾ ʬʦʨʤ (1,0ï1,5 ʩʝʨʝʜʥʴʦʾ ʚʠʩʦʪʠ ʜʝʨʝʚʦʩʪʘʥʫ). ʂʨʘʱʽ ʫʤʦʚʠ ʜʣ̫ ʚʽʜʥʦʚʣʝʥʥʷ ʛʦʣʦʚʥʠʭ ʧʦʨʽʜ 

ʩʢʣʘʜʘʶʪʴʩʷ ʫ ʥʘʩʽʥʥʝʚʠʡ ʨʽʢ ʥʘ ʜʽʣʷʥʢʘʭ ʦʩʽʥʥʴʦ-ʟʠʤʦʚʦʾ ʟʘʛʦʪʽʚʣʽ ʜʝʨʝʚʠʥʠ. ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʫʙʦʢ 

ʧʝʨʝʬʦʨʤʦʚʫʚʘʥʥʷ ʫ ʚʝʩʥʷʥʦ-ʣʽʪʥʽʡ ʧʝʨʽʦʜ ʧʦʪʨʽʙʥʦ ʧʨʦʚʦʜʠʪʠ ʟʘʭʦʜʠ ʩʧʨʠʷʥʥʷ ʚʽʜʥʦʚʣʝʥʥʶ ʛʦʣʦʚʥʠʭ ʧʦʨʽʜ 

(ʨʦʟʧʫʰʫʚʘʥʥʷ ˇʨʫʥʪʫ, ʧʜ̔ʩʽʚʘʥʥʷ ʥʘʩʽʥʥʷ ʘʙʦ ʚʠʩʘʜʞʫʚʘʥʥʷ ʩʽʷʥʮʽʚ ʛʦʣʦʚʥʠʭ ʧʦʨʽʜ). 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʦʤʧʣʝʢʩʥʽ ʨʫʙʢʠ ʧʝʨʝʬʦʨʤʦʚʫʚʘʥʥʷ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʫʙʢʠ, ʚʘʨʽʘʥʪʠ ʨʦʟʨʽʜʞʝʥʥʷ, çʚʽʢʥʘè 

ʚʽʜʥʦʚʣʝʥʥʷ, ʚʽʜʧʘʜ. 

 

ɼʦ ʟʘʭʦʜʽʚ ʟ ʧʦʣʽʧʰʝʥʥʷ ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ, ʚʽʜʥʦʚʣʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʣʽʩʽʚ ʥʘʣʝʞʘʪʴ ʨʫʙʢʠ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʦʟʜʦʨʦʚʣʝʥʥʷ ʣʽʩʽʚ. ʋ çʇʨʘʚʠʣʘʭ ʟ 

ʧʦʣʽʧʰʝʥʥʷ ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʣʽʩʽʚè [10] ʜʦ ʨʫʙʦʢ ʬʦʨʤʫʚʘʥʥʷ ʽ ʦʟʜʦʨʦʚʣʝʥʥʷ ʣʽʩʽʚ ʧʦʨʷʜ ʟ̔ 

ʪʨʘʜʠʮʽʡʥʠʤʠ ʚʠʜʘʤʠ ʨʫʙʦʢ ʥʘʣʝʞʘʪʴ ʽ ʢʦʤʧʣʝʢʩʥʽ ʨʫʙʢʠ. ʂʦʤʧʣʝʢʩʥʽ ʨʫʙʢʠ ʦʜʥʦʯʘʩʥʦ 

ʧʦʻʜʥʫʶʪʴ ʝʣʝʤʝʥʪʠ ʨʫʙʦʢ ʛʦʣʦʚʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʨʫʙʦʢ ʜʦʛʣʷʜʫ [3, 6, 13ï15]. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ çʇʨʘʚʠʣ ʧʦʣʽʧʰʝʥʥʷ ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʣʽʩʽʚè [10] ʢʦʤʧʣʝʢʩʥʽ ʨʫʙʢʠ 

ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʣʽʩʦʚʽʜʥʦʚʥʽ ʨʫʙʢʠ ʪʘ ʨʫʙʢʠ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ. 

ʈʫʙʢʠ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ ʟʜʽʡʩʥʶʶʪʴʩʷ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʯʠʩʪʠʭ ʦʜʥʦʚʽʢʦʚʠʭ ʥʘ ʤʽʰʘʥʽ 

ʨʽʟʥʦʚʽʢʦʚʽ ʜʝʨʝʚʦʩʪʘʥʠ ʥʘ ʦʩʥʦʚʽ ʧʨʠʥʮʠʧʽʚ ʥʘʙʣʠʞʝʥʦʛʦ ʜʦ ʧʨʠʨʦʜʠ ʣʽʩʽʚʥʠʮʪʚʘ, ʟʽ 

ʟʙʝʨʝʞʝʥʥʷʤ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʝʢʦʣʦʛʽʯʥʠʭ, ʩʦʮʽʘʣʴʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʚʠʤʦʛ. 

ʇʨʦʪʝ ʫ çʇʨʘʚʠʣʘʭ ʟ ʧʦʣʽʧʰʝʥʥʷ ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʣʽʩʽʚè [10] ʥʝ ʟʘʟʥʘʯʘʻʪʴʩʷ, ʷʢʽ ʜʝʨʝʚʦʩʪʘʥʠ 

ʧʨʠʜʘʪʥʽ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʨʫʙʦʢ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ. ɺ ʧʨʦʝʢʪʽ çɯʥʩʪʨʫʢʮʽʾ ʟ ʬʦʨʤʫʚʘʥʥʷ ʽ 

ʦʟʜʦʨʦʚʣʝʥʥʷ ʣʽʩʽʚè [4] ʧʘʨʘʤʝʪʨʠ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʨʫʙʦʢ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ 

ʥʘʜʘʶʪʴʩʷ ʣʠʰʝ ʜʣʷ ʣʽʩʽʚ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ ï ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʥʠʭ ʨʫʙʦʢ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʾʭʥʽʭ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʩʦʩʥʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ 

ʉʭʽʜʥʦʛʦ ʇʦʣʽʩʩʷ.  

ɸʥʘʣʽʟ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʉʭʽʜʥʦʛʦ ʇʦʣʽʩʩʷ ʧʦʢʘʟʘʚ, ʱʦ ʩʦʩʥʦʚʽ ʜʝʨʝʚʦʩʪʘʥʠ ʤʘʶʪʴ 

ʧʝʨʝʚʘʞʥʦ ʰʪʫʯʥʝ ʧʦʭʦʜʞʝʥʥʷ (234,7 ʪʠʩ. ʛʘ ʘʙʦ 80,9 % ʚʽʜ ʧʣʦʱʽ ʩʦʩʥʷʢʽʚ). ʐʪʫʯʥʽ ʩʦʩʥʦʚʽ 

ʜʝʨʝʚʦʩʪʘʥʠ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʚʠʱʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʧʦʨʽʚʥʷʥʦ ʟ ʜʝʨʝʚʦʩʪʘʥʘʤʠ ʧʨʠʨʦʜʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ, ʘʣʝ ʤʘʶʪʴ ʥʠʞʯʫ ʙʽʦʣʦʛʽʯʥʫ ʩʪʽʡʢʽʩʪʴ [2, 5, 9, 16]. 

ʋ ʤʦʣʦʜʦʤʫ ʚʽʮʽ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʨʽʩʪ ʜʝʨʝʚ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ (Pinus sylvestris L.) 

ʟʫʤʦʚʣʶʻʪʴʩʷ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʩʧʘʜʢʦʻʤʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʦʩʣʠʥ ʪʘ ʫʤʦʚʘʤʠ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ 

[8, 9]. ʇʽʩʣʷ ʟʤʠʢʘʥʥʷ ʢʨʦʥ ʜʝʨʝʚ ʫ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʜʝʨʝʚʦʩʪʘʥʫ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʜʝʨʝʚ ʟʘ ʨʦʩʪʦʤ ʽ ʨʦʟʚʠʪʢʦʤ ʪʘ ʧʨʠʨʦʜʥʝ ʟʨʽʜʞʝʥʥʷ. ɺʽʜʧʘʜ ʜʝʨʝʚ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ çʥʠʟʦʚʠʤè ʪʠʧʦʤ.  

ʋ ʚʽʢʦʚʦʤʫ ʝʪʘʧʽ ʟʤʫʞʥʽʣʦʩʪʽ ʩʦʩʥʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʘʢʪʠʚʽʟʘʮʽʷ 

ʛʝʥʝʨʘʪʠʚʥʦʾ ʟʜʘʪʥʦʩʪʽ ʜʝʨʝʚ. ʉʧʨʷʤʫʚʘʥʥʷ ʧʣʘʩʪʠʯʥʠʭ ʨʝʯʦʚʠʥ ʥʘ ʫʪʚʦʨʝʥʥʷ ʥʘʩʽʥʥʷ 

ʟʤʝʥʰʫʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʨʦʩʪʫ ʦʢʨʝʤʠʭ ʜʝʨʝʚ ɯïɯɯ ʢʣʘʩʽʚ ʨʦʩʪʫ ʟ ʚʝʨʭʥʴʦʛʦ ʥʘʤʝʪʫ, 

ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʘʧʨʫʞʝʥʥʷ ʢʦʥʢʫʨʝʥʮʽʾ ʟ ʜʝʨʝʚʘʤʠ ʙʣʠʞʥʴʦʛʦ ʦʪʦʯʝʥʥʷ [16]. ɿʤʝʥʰʝʥʥʷ 

                                                 
*
 É ɸ. ʄ. ɾʝʞʢʫʥ, 2015 
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ʧʦʢʘʟʥʠʢʽʚ ʨʦʩʪʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʪʘʢʠʭ ʜʝʨʝʚ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ, ʘ ʧʦʜʘʣʴʰʝ 

ʾʭʥ ̒ʦʩʣʘʙʣʝʥʥʷ ï ʜʦ ʚʽʜʤʠʨʘʥʥʷ ʦʢʨʝʤʠʭ ʦʩʦʙʠʥ. ɺʽʜʧʘʜ ʦʩʣʘʙʣʝʥʠʭ ʜʝʨʝʚ ʧʨʠʩʢʦʨʶʶʪʴ 

ʥʝʩʧʨʠʷʪʣʠʚʽ ʢʣʽʤʘʪʠʯʥʽ ʯʠʥʥʠʢʠ, ʧʦʰʠʨʝʥʥʷ ʰʢʽʜʥʠʢʽʚ  ̔ʭʚʦʨʦʙ ʣʽʩʫ [7]. 

ɺʽʜʧʘʜ ʟʘ çʚʝʨʭʦʚʠʤè ʪʠʧʦʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʩʦʩʥʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ, ʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ 

ʣʽʩʫ, ʫ ʚʽʮʽ 45ï60 ʨʦʢʽʚ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʫʪʚʦʨʝʥʥʷ ʨʦʟʨʠʚʽʚ ʤʽʞ ʢʨʦʥʘʤʠ ʜʝʨʝʚ ʫ ʥʘʤʝʪʽ 

ʜʝʨʝʚʦʩʪʘʥʽʚ, ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʛʘʣʠʥ (çʚʽʢʦʥè). ʊʘʢʽ ʦʩʣʘʙʣʝʥʽ ʜʝʨʝʚʦʩʪʘʥʠ ʚʽʜʟʥʘʯʘʶʪʴʩʷ 

ʥʝʨʽʚʥʦʤʽʨʥʦʶ ʧʦʚʥʦʪʦʶ, ʟʥʠʞʝʥʥʷʤ ʙʽʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ. ʊʦʤʫ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ ʯʠʩʪʠʭ 

ʦʜʥʦʚʽʢʦʚʠʭ ʩʦʩʥʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʥʘ ʩʪʽʡʢʽ ʨʽʟʥʦʚʽʢʦʚʽ ʜʝʨʝʚʦʩʪʘʥʠ ʤʽʰʘʥʦʛʦ ʩʢʣʘʜʫ ʻ 

ʜʦʮʽʣʴʥʠʤ ʫ ʩʝʨʝʜʥʴʦʚʽʢʦʚʠʭ ʣʽʩʦʩʪʘʥʘʭ ʽ ʣʽʩʦʩʪʘʥʘʭ ʩʪʘʨʰʦʛʦ ʚʽʢʫ. 

ʇʝʨʝʬʦʨʤʫʚʘʥʥʶ ʧʽʜʣʷʛʘʶʪʴ ʯʠʩʪʽ ʩʦʩʥʦʚʽ ʜʝʨʝʚʦʩʪʘʥʠ ʧʦʚʥʦʪʦʶ 0,6 ʽ ʙʽʣʴʰʦ  ʁ ʟ 

ʥʘʷʚʥʽʩʪʶ ʚʽʜʤʝʨʣʠʭ ʜʝʨʝʚ ʟʘ çʚʝʨʭʦʚʠʤè ʪʠʧʦʤ, ʟ ʧʨʦʛʘʣʠʥʘʤʠ ʫ ʥʘʤʝʪʽ ʘʙʦ ʯʘʩʪʢʦʶ 

ʦʩʣʘʙʣʝʥʠʭ ʜʝʨʝʚ ʧʦʥʘʜ 20 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ. 

ʉʝʨʝʜʥʴʦʚʽʢʦʚʽ ʩʦʩʥʦʚʽ ʜʝʨʝʚʦʩʪʘʥʠ ʰʪʫʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʧʝʨʝʚʘʞʘʶʪʴ ʫ ʣʽʩʦʚʦʤʫ 

ʬʦʥʜʽ ʉʭʽʜʥʦʛʦ ʇʦʣʽʩʩʷ [2]. 

ɼʦʩʣʽʜʥʽ ʨʫʙʢʠ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠ ʫ ʣʽʩʦʚʦʤʫ ʬʦʥʜʽ ʉʣʦʙʽʜʩʴʢʦʛʦ ʜʦʩʣʽʜʥʦʛʦ 

ʣʽʩʥʠʮʪʚʘ ɼʇ çʅʦʚʛʦʨʦʜ-ʉʽʚʝʨʩʴʢʘ ʃʅɼʉè ʫ 2009ï2013 ʨʨ. ʥʘ ʟʘʛʘʣʴʥʽʡ ʧʣʦʱʽ 36,7 ʛʘ. 

ɼʽʣʷʥʢʘ ˉ 1 (ʧʣʦʱʘ 10,0 ʛʘ) ʪʘ ʜʽʣʷʥʢʘ ˉ 2 (ʧʣʦʱʘ 13,9 ʛʘ) ʟʥʘʭʦʜʠʣʠʩʴ ʫ ʢʚ. 9, ʚʠʜ. 4 

ʧʣʦʱʝʶ 53,0 ʛʘ, ʧʦʭʦʜʞʝʥʥʷ ï ʰʪʫʯʥʝ, ʩʢʣʘʜ ï 9ʉʟ1ɹʧ + ʆʩ, ʚʽʢ ï 66 ʨʦʢʽʚ, ʩʝʨʝʜʥʷ ʚʠʩʦʪʘ ï 

26 ʤ, ʩʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ï 28 ʩʤ, ʧʦʚʥʦʪʘ ï 0,6, ʟʘʧʘʩ 300 ʤ
3
/ʛʘ, ʪʠʧ ʣʽʩʫ ï ɺ2

ʩ
-ʜʉ, ʢʣʘʩ 

ʙʦʥʽʪʝʪʫ ï ɯ. ɼʽʣʷʥʢʘ ˉ 3 ʨʫʙʢʠ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ (ʢʚ. 18 ʚʠʜ. 8, ʧʣʦʱʘ 12,8 ʛʘ) ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʰʪʫʯʥʠʤ ʜʝʨʝʚʦʩʪʘʥʦʤ, ʩʢʣʘʜ ï 10ʉʟ, ʚʽʢ ï 66 ʨʦʢʽʚ, ʩʝʨʝʜʥʷ ʚʠʩʦʪʘ ï 24 ʤ, ʩʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ 

ï 28 ʩʤ, ʧʦʚʥʦʪʘ ï 0,6, ʟʘʧʘʩ ï 310 ʤ
3
/ʛʘ, ʪʠʧ ʣʽʩʫ ï ɺ2

ʩ
-ʜʉ, ʢʣʘʩ ʙʦʥʽʪʝʪʫ ï ɯ. ʋ ʧʽʜʨʦʩʪʽ ï 

ʩʦʩʥʘ ʟʚʠʯʘʡʥʘ, ʜʫʙ ʟʚʠʯʘʡʥʠʡ (Quercus robur L.), ʷʣʠʥʘ ʻʚʨʦʧʝʡʩʴʢʘ (Picea abies (L.) Karst.), 

ʛʫʩʪʦʪʘ 1,0 ʪʠʩ. ʰʪ./ʛʘ. ʇʽʜʣʽʩʦʢ ʩʪʘʥʦʚʣʷʪʴ ʛʦʨʦʙʠʥʘ ʟʚʠʯʘʡʥʘ (Sorbus aucuparia L.) , 

ʢʨʫʰʠʥʘ ʣʘʤʢʘ (Frangula alnus Mill .), ʧʦʦʜʠʥʦʢʦ ʣʽʱʠʥʘ ʟʚʠʯʘʡʥʘ (Corylus avellana L.); ʡʦʛʦ 

ʟʽʤʢʥʝʥʽʩʪʴ ï 0,2ï0,3. ʋ ʜʝʨʝʚʦʩʪʘʥʘʭ ʥʘʢʦʧʠʯʠʣʦʩ ̫ʚʽʜ 5 ʜʦ 10 ʤ
3
/ʛʘ ʩʫʭʦʩʪʽʡʥʦʾ ʜʝʨʝʚʠʥʠ. 

ɹʣʠʟʴʢʦ 20 % ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʜʝʨʝʚ, ʱʦ ʨʦʩʪʫʪʴ, ʤʘʣʠ ʟʘ ʰʢʘʣʦʶ çʉʘʥʽʪʘʨʥʠʭ ʧʨʘʚʠʣ ʚ ʣʽʩʘʭ 

ʋʢʨʘʾʥʠè [11] ʦʟʥʘʢʠ ʦʩʣʘʙʣʝʥʥʷ. ʊʦʙʪʦ ʨʫʙʢʠ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ ʧʨʠʟʥʘʯʝʥʽ ʫ ʯʠʩʪʠʭ ʟʘ 

ʩʢʣʘʜʦʤ ʦʜʥʦʚʽʢʦʚʠʭ ʩʦʩʥʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ ʰʪʫʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʷʢʽ ʚʪʨʘʯʘʶʪʴ 

ʙʽʦʣʦʛʽʯʥʫ ʩʪʽʡʢʽʩʪʴ, ʤʘʶʪʴ ʩʧʨʦʱʝʥʫ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ.  

ʂʦʨʽʥʥʠʤ ʜʣʷ ʫʤʦʚ ʩʚʽʞʦʛʦ ʩʫʛʨʫʜʫʚʘʪʦʛʦ ʜʫʙʦʚʦ-ʩʦʩʥʦʚʦʛʦ ʩʫʙʦʨʫ ʻ ʧʝʨʝʭʽʜʥʠʡ ʚʽʜ ɺ2-

ʜʉ ʜʦ ʉ2-ʛʜʉ ʜʝʨʝʚʦʩʪʘʥ, ʱʦ ʤʘʻ ʩʢʣʘʜ 8-9ʉʟ 1-2ɼʟ 0-1ɹʧ. ʇʝʨʝʪʚʦʨʝʥʥʷ ʥʘ ʢʦʨʽʥʥʠʡ 

ʜʝʨʝʚʦʩʪʘʥ ʧʨʦʚʦʜʠʪʴʩʷ ʧʦʝʪʘʧʥʦ ʪʘ ʢʦʤʧʣʝʢʩʥʦ, ʚʢʣʶʯʘ ̒ ʚʠʣʫʯʝʥʥʷ ʜʝʨʝʚ ʨʫʙʢʘʤʠ ʟ 

ʦʜʥʦʯʘʩʥʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʟʘʭʦʜʽʚ ʟʽ ʩʧʨʠʷʥʥʷ ʧʦʥʦʚʣʝʥʥʶ ʪʘ ʟʘʭʦʜʽʚ ʟ ʜʦʛʣʷʜʫ ʟʘ ʧʽʜʨʦʩʪʦʤ 

 ̔ʩʘʤʦʩʽʚʦʤ ʥʘʩʪʫʧʥʠʭ ʛʝʥʝʨʘʮʽʡ ʛʦʣʦʚʥʠʭ ʧʦʨʽʜ. ʉʫʪʥʽʩʪʴ  ̔ʜʦʮʽʣʴʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʨʫʙʦʢ 

ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ ʧʦʣʷʛʘʻ ʫ ʚʠʙʠʨʘʥʥ ̔ʜʝʨʝʚ ʪʘ ʾʭʥʽʭ ʛʨʫʧ ʥʘ ʥʝʚʝʣʠʢʠʭ ʟʘ ʨʦʟʤʽʨʘʤʠ ʜʽʣʷʥʢʘʭ 

(1,0ï1,5 ʚʠʩʦʪʠ ʜʝʨʝʚʦʩʪʘʥʫ), ʟʘʚʜʷʢʠ ʯʦʤʫ ʥʝ ʧʦʨʫʰʫʻʪʴʩʷ ʩʫʮʽʣʴʥʽʩʪʴ ʣʽʩʦʚʦʛʦ ʤʘʩʠʚʫ, 

ʩʪʚʦʨʶʶʪʴʩʷ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʛʦʣʦʚʥʠʭ ʧʦʨʽʜ ʥʘ ʫʪʚʦʨʝʥʠʭ ʧʨʦʛʘʣʠʥʘʭ. 

ʇʦʩʪʫʧʦʚʝ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ ʯʠʩʪʠʭ ʦʜʥʦʚʽʢʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʩʧʨʠʷʪʠʤʝ ʧʽʜʚʠʱʝʥʥʶ 

ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʟ ʫʪʚʦʨʝʥʥʷʤ ʨʽʟʥʦʚʽʢʦʚʠʭ ʤʽʰʘʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʟ̔ ʙʘʛʘʪʦʷʨʫʩʥʦʶ 

ʚʝʨʪʠʢʘʣʴʥʦʶ ʽ ʩʢʣʘʜʥʦʶ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʩʪʨʫʢʪʫʨʘʤʠ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʫʙʦʢ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ ʚʠʧʨʦʙʫʚʘʥʽ ʪʘʢ̔ ʚʘʨʽʘʥʪʠ: 

1) ʫʪʚʦʨʝʥʥʷ ʧʨʦʛʘʣʠʥ ʢʚʘʜʨʘʪʥʦʾ ʬʦʨʤʠ ʟ ʜʦʚʞʠʥʦʶ ʩʪʦʨʽʥ 1,5ï2,0 ʩʝʨʝʜʥʴʦʾ ʚʠʩʦʪʠ 

ʜʝʨʝʚʦʩʪʘʥʫ (ʚʽʜʥʦʰʝʥʥʷ ʜʦʚʞʠʥʠ ʩʪʦʨʽʥ 1 : 1) (ʜʽʣʷʥʢʠ ˉ 1, ʩʝʢʮʽʷ 1, ˉ 2, ʩʝʢʮʽʷ 1); 

2) ʫʪʚʦʨʝʥʥʷ ʧʨʦʛʘʣʠʥ ʧʨʷʤʦʢʫʪʥʦʾ ʬʦʨʤʠ ʟ ʜʦʚʞʠʥʦʶ ʢʦʨʦʪʢʦʾ ʩʪʦʨʦʥʠ ʙʣʠʟʴʢʦ 1,0 

ʚʠʩʦʪʠ, ʘ ʜʦʚʛʦʾ ï 1,5 ʩʝʨʝʜʥʴʦʾ ʚʠʩʦʪʠ ʜʝʨʝʚʦʩʪʘʥʫ (ʚʽʜʥʦʰʝʥʥʷ ʜʦʚʞʠʥʠ ʩʪʦʨʽʥ 1 : 1,5) 

(ʜʽʣʷʥʢʘ ˉ 2, ʩʝʢʮʽʷ 2); 

3) ʫʪʚʦʨʝʥʥʷ ʚʫʟʴʢʠʭ ʣʽʩʦʩʽʢ (ʚʫʟʴʢʠʤʠ ʩʤʫʛʘʤʠ, ʟʘʚʰʠʨʰʢʠ 1,0ï1,5 ʩʝʨʝʜʥʴʦʾ ʚʠʩʦʪʠ 

ʜʝʨʝʚʦʩʪʘʥʫ), ʱʦ ʧʨʦʣʷʛʘʶʪʴ ʥʘ ʜʦʚʞʠʥʫ ʚʩʽʻʾ ʜʽʣʷʥʢʠ (200ï400 ʤ) (ʚʽʜʥʦʰʝʥʥʷ ʜʦʚʞʠʥʠ 

ʩʪʦʨʽʥ 1 : 4 ʽ ʙʽʣʴʰʝ) (ʜʽʣʷʥʢʘ ˉ 3, ʩʝʢʮʽʾ 2, 3). ɺʘʨʽʘʥʪ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʣʘʙʦʨʘʪʦʨʽʻʶ 

ʣʽʩʽʚʥʠʮʪʚʘ ʋʢʨʅɼɯʃɻɸ; 
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4) ʫʪʚʦʨʝʥʥʷ ʧʨʦʛʘʣʠʥ ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ ʟ ʧʦʧʝʨʝʯʥʠʢʦʤ ʫ ʤʝʞʘʭ 1,0ï1,5 ʩʝʨʝʜʥʴʦʾ ʚʠʩʦʪʠ 

ʜʝʨʝʚʦʩʪʘʥʫ (ʜʽʣʷʥʢʠ ˉ 1, ʩʝʢʮʽʾ 2 ʽ 3, ˉ 2, ʩʝʢʮʽʷ 3, ˉ 3, ʩʝʢʮʽʷ 1); 

5) ʫʪʚʦʨʝʥʥʷ ʧʨʦʛʘʣʠʥ ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ ʟ ʧʦʧʝʨʝʯʥʠʢʦʤ ʫ ʤʝʞʘʭ 1,0ï1,5 ʩʝʨʝʜʥʴʦʾ ʚʠʩʦʪʠ 

ʜʝʨʝʚʦʩʪʘʥʫ ʪʘ ʨʽʚʥʦʤʽʨʥʝ ʨʦʟʨʽʜʞʝʥʥʷ ʫ ʣʽʩʦʚʽʜʥʦʚʥʽʡ ʩʤʫʞʮʽ (ʦʙʚʽʜʮʽ), ʱʦ ʧʨʠʣʷʛʘʻ ʜʦ 

çʚʽʢʥʘè (ʜʽʣʷʥʢʘ ˉ 1, ʩʝʢʮʽʾ 4 ʽ 5); 

6) ʨ̔ ʚʥʦʤʽʨʥʝ ʟʨʽʜʞʝʥʥʷ ʜʝʨʝʚʦʩʪʘʥʫ (ʜʽʣʷʥʢʘ ˉ 3, ʩʝʢʮʽʷ 4). 

ʇʣʦʱʘ ʢʦʞʥʦʾ ʧʨʦʛʘʣʠʥʠ ʫ ʚʘʨʽʘʥʪʘʭ ʜʦʩʣʽʜʫ 1, 2, 4, 5 ʩʪʘʥʦʚʠʣʘ 0,10ï0,25 ʛʘ, ʫ 

ʚʘʨʽʘʥʪʽ 3 ï 0,9ï1,1 ʛʘ. ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʢʦʞʥʫ ʥʘʩʪʫʧʥʫ ʧʨʦʛʘʣʠʥʫ (ʣʽʩʦʩʽʢʫ) ʟʘʢʣʘʜʘʣʠ ʥʘ 

ʚʽʜʩʪʘʥʽ, ʱʦ ʩʪʘʥʦʚʠʣʘ ʪʨʠ ʾʾ ʰʠʨʠʥʠ, ʧʣʦʱʘ ʩʫʮʽʣʴʥʦʛʦ ʚʠʨʫʙʫʚʘʥʥʷ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ 

0,25 ʛʘ ʟ ʨʦʟʨʘʭʫʥʢʫ ʥʘ 1 ʛʘ ʧʣʦʱʽ ʜʽʣʷʥʢʠ. ʆʙʩʷʛ ʚʠʨʫʙʘʥʦʾ ʜʝʨʝʚʠʥʠ ʩʪʘʥʦʚʠʚ ʥʝ ʙʽʣʴʰʝ ʥʽʞ 

25 % ʥʘʷʚʥʦʛʦ ʟʘʧʘʩʫ ʜʝʨʝʚʦʩʪʘʥʫ [1]. 

ʉʭʝʤʫ ʜʦʩʣʽʜʥʦʾ ʨʫʙʢʠ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ ʥʘ ʜʽʣʷʥʮʽ ˉ 1 ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 1. 

 
ʋʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ: 

 

1ï6ʢ ʥʦʤʝʨʠ ʨʦʙʦʯʠʭ ʩʝʢʮʽʡ ʽ ʢʦʥʪʨʦʣʶ 

 

ʧʨʦʛʘʣʠʥʘ ʜʽʘʤʝʪʨʦʤ 36 ʤ ʟ ʣʽʩʦʚʽʜʥʦʚʥʦʶ ʩʤʫʞʢʦʶ, ʟʘʚʰʠʨʰʢʠ 18 ʤ 

(ʚʘʨʽʘʥʪ ˉ 5) 

 
ʧʨʦʛʘʣʠʥʘ ʜʽʘʤʝʪʨʦʤ 36 ʤ (1,5 ʚʠʩʦʪʠ ʜʝʨʝʚʦʩʪʘʥʫ) (ʚʘʨʽʘʥʪ ˉ 4) 

 

ʧʨʦʛʘʣʠʥʘ ʜʽʘʤʝʪʨʦʤ 24 ʤ ʟ ʣʽʩʦʚʽʜʥʦʚʥʦʶ ʩʤʫʞʢʦʶ, ʟʘʚʰʠʨʰʢʠ 12 ʤ 

(ʚʘʨʽʘʥʪ ˉ 5) 

 ʧʨʦʛʘʣʠʥʘ ʜʽʘʤʝʪʨʦʤ 24 ʤ (1,0 ʚʠʩʦʪʠ ʜʝʨʝʚʦʩʪʘʥʫ) (ʚʘʨʽʘʥʪ ˉ 4) 

 

ʧʨʦʛʘʣʠʥʘ ʨʦʟʤʽʨʦʤ 50 Ĭ 50 ʤ (ʚʘʨʽʘʥʪ ˉ 1) 

2009ï2024 ʨʦʢʠ ʧʨʦʚʝʜʝʥʥʷ ʯʝʨʛʦʚʠʭ ʧʨʠʡʦʤʽʚ ʨʫʙʢʠ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ 

 
ʈʠʩ. 1 ï ʉʭʝʤʘ ʜʦʩʣʽʜʥʦʾ ʨʫʙʢʠ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ  ʚ ʢʚ. 9, ʚʠʜ. 4 ʉʣʦʙʽʜʩʴʢʦʛʦ ʜʦʩʣʽʜʥʦʛʦ ʣʽʩʥʠʮʪʚʘ 

ɼʇ çʅʦʚʛʦʨʦʜ-ʉʽʚʝʨʩʴʢʘ ʃʅɼʉè 
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ʇ̔ ʜ ʯʘʩ ʚʠʣʫʯʝʥʥ ̫ʜʝʨʝʚʠʥʠ ʫ ʚʘʨʽʘʥʪʘʭ 1, 2, 3 ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʝʣʝʤʝʥʪʠ ʩʫʮʽʣʴʥʦʾ ʨʫʙʢʠ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʥʘʩʪʫʧʥʠʭ ʧʨʠʡʦʤʽʚ ʨʫʙʦʢ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ ʚʠʙʨʘʥʦ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʩʧʦʩʽʙ 

ʧʨʠʤʠʢʘʥʥʷ. ʅʘʧʨʷʤʦʢ ʣʽʩʦʩʽʢ ʧʨʷʤʦʢʫʪʥʦʾ ʬʦʨʤʠ ï ʽʟ ʟʘʭʦʜʫ ʥʘ ʩʭʽʜ. ʅʘʧʨʷʤʦʢ ʨʫʙʢʠ ʫ 

ʥʘʩʪʫʧʥʽ ʧʨʠʡʦʤʠ ï ʽʟ ʧʽʚʥʦʯʽ ʥʘ ʧʽʚʜʝʥʴ. ʂʽʣʴʢʽʩʪʴ ʟʘʨʫʙʽʚ ʥʘ 1 ʛʘ ʧʣʦʱʽ ʜʽʣʷʥʢʠ ʩʪʘʥʦʚʠʣʘ 

ʥʘ ʜʽʣʷʥʮʽ ˉ 1 (ʧʣʦʱʘ ʣʽʩʦʩʽʢʠ 0,25 ʛʘ) ï 1. ʅʘ ʜʽʣʷʥʮʽ ˉ 2, ʜʝ ʧʣʦʱʘ ʣʽʩʦʩʽʢ ʩʷʛʘʣʘ 0,18 ʛʘ, 

ʧʨʠʡʥʷʪʦ 1 ʟʘʨʫʙ, ʘ ʟ ʧʣʦʱʝʶ ʣʽʩʦʩʽʢ 0,1 ʛʘ ï 2 ʟʘʨʫʙʠ. ʅʘ ʜʽʣʷʥʮʽ ˉ 3 ʧʨʠʡʥʷʪʦ 1 ʟʘʨʫʙ ʟ 

ʨʦʟʨʘʭʫʥʢʫ ʥʘ 1 ʛʘ ʧʣʦʱʽ ʜʽʣʷʥʢʠ. ʋ ʚʘʨʽʘʥʪʽ 4 ʟ ʧʦʧʝʨʝʯʥʠʢʦʤ ʧʨʦʛʘʣʠʥʠ ʫ ʤʝʞʘʭ ʦʜʥʽʻʾ 

ʚʠʩʦʪʠ ʢʽʣʴʢʽʩʪʴ ʟʘʨʫʙʚ̔ ʥʘ 1 ʛʘ ʩʪʘʥʦʚʠʣʘ 5, ʘ ʟ ʧʦʧʝʨʝʯʥʠʢʦʤ 1,5 ʚʠʩʦʪʠ ï 2. ʋ ʥʘʩʪʫʧʥʠʡ 

ʧʨʠʡʦʤ ʥʦʚʽ ʧʨʦʛʘʣʠʥʠ ʤʘʶʪʴ ʬʦʨʤʫʚʘʪʠʩʴ ʫ ʤʽʩʮʷʭ ʥʘʷʚʥʦʛʦ ʧʽʜʨʦʩʪʫ ʡ ʫ ʧʦʪʝʥʮʽʡʥʦ 

ʤʦʞʣʠʚʠʭ ʛʨʫʧʘʭ ʧʦʥʦʚʣʝʥʥʷ ʛʦʣʦʚʥʠʭ  ̔ʩʫʧʫʪʥʽʭ ʧʦʨʽʜ [10]. 

ʋ ʚʘʨʽʘʥʪʽ 5 ʜʦ ʟʘʢʣʘʜʝʥʦʾ ʧʨʦʛʘʣʠʥʠ ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ ʧʨʠʣʷʛʘʣʘ ʣʽʩʦʚʽʜʥʦʚʥʘ ʩʤʫʞʢʘ 

ʟʘʚʰʠʨʰʢʠ 0,5 ʧʦʧʝʨʝʯʥʠʢʘ ʫʪʚʦʨʝʥʦʾ ʧʨʦʛʘʣʠʥʠ. ʋ ʣʽʩʦʚʽʜʥʦʚʥʽʡ ʩʤʫʞʮʽ ʨʽʚʥʦʤʽʨʥʦ 

ʨʦʟʨʽʜʞʫʚʘʣʠ ʜʝʨʝʚʦʩʪʘʥ ʜʦ ʧʦʚʥʦʪʠ 0,4ï0,5. ʋ ʥʘʩʪʫʧʥʠʡ ʧʨʠʡʦʤ ʧʨʦʛʘʣʠʥʫ ʤʘʁʪʴ 

ʨʦʟʰʠʨʶʚʘʪʠ ʜʦ ʧʦʧʝʨʝʯʥʠʢʘ ʣʽʩʦʚʽʜʥʦʚʥʦʾ ʩʤʫʞʢʠ, ʟʜʽʡʩʥʶʶʯʠ ʨʦʟʨʽʜʞʝʥʥʷ ʫ ʥʦʚʽʡ 

ʣʽʩʦʚʽʜʥʦʚʥʽʡ ʩʤʫʞʮʽ. ʊʦʙʪʦ ʫ ʮʴʦʤʫ ʚʘʨʽʘʥʪʽ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʨʦʟʨʽʜʞʝʥʥʷ ʟʘ ʘʥʘʣʦʛʦʤ 

ʛʨʫʧʦʚʦ-ʧʦʩʪʫʧʦʚʦʾ ʨʫʙʢʠ. ʂʽʣʴʢʽʩʪʴ ʧʨʠʡʦʤʽʚ ï 4. ʂʽʣʴʢʽʩʪʴ ʧʨʦʛʘʣʠʥ ʥʘ 1 ʛʘ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʾʭʥʽʭ ʨʦʟʤʽʨʽʚ ʽ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 1 ʜʦ 3. ʂʦʞʥʠʡ ʥʘʩʪʫʧʥʠʡ ʧʨʠʡʦʤ ʨʫʙʢʠ ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʧʽʩʣʷ 

ʧʦʷʚʠ ʥʘʜʽʡʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʥʘ ʟʨʫʙʘʥʠʭ ʫ ʧʦʧʝʨʝʜʥʽʡ ʧʨʠʡʦʤ ʧʨʦʛʘʣʠʥʘʭ. ʋ 

ʟʘʣʠʰʝʥʠʭ ʧʦʤʽʞ ʧʨʦʛʘʣʠʥʘʤʠ ʯʘʩʪʠʥʘʭ ʜʝʨʝʚʦʩʪʘʥʫ ʚʠʣʫʯʘʣʠ ʚʽʜʤʝʨʣ ̔ʜʝʨʝʚʘ. 

ʇʨʠʤʠʢʘʥʥʷ ʣʽʩʦʩʽʢ ʥʘʩʪʫʧʥʠʭ ʧʨʠʡʦʤʽʚ ʨʫʙʢʠ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ ʧʣʘʥʫʚʘʣʠ ʯʝʨʝʟ 

ʪʝʨʤʽʥ, ʱʦ ʟʘʙʝʟʧʝʯʫʚʘʚ ʟʽʤʢʥʝʥʥʷ ʮʽʥʥʦʛʦ ʤʦʣʦʜʥʷʢʫ ʥʘ ʧʦʧʝʨʝʜʥʽʭ ʣʽʩʦʩʽʢʘʭ. 

ʋ ʚʘʨʽʘʥʪʽ 6 ʨʦʟʨʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʟ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 25 % ʟʘʧʘʩʫ ʟʘ ʧʨʠʥʮʠʧʦʤ 

ʨʽʚʥʦʤʽʨʥʦ-ʧʦʩʪʫʧʦʚʦʾ ʨʫʙʢʠ. ʅʘ ʜʽʣʷʥʮʽ ʧʣʦʱʝʶ 2,5 ʛʘ ʚʠʣʫʯʘʣʠ ʚʽʜʤʝʨʣʽ, ʬʘʫʪʥʽ ʪʘ ʟ 

ʽʥʰʠʤʠ ʜʝʬʝʢʪʘʤʠ ʜʝʨʝʚʘ ʙʝʨʝʟʠ ʧʦʚʠʩʣʦʾ (Betula pendula Roth.), ʦʩʠʢʠ (Populus tremula L.), 

ʱʦ ̒ ʥʝʙʘʞʘʥʠʤʠ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ. ʈʽʚʥʦʤʽʨʥʦ ʥʘ ʜʽʣʷʥʮʽ ʧʨʠʟʥʘʯʘʣʠ ʜʦ ʨʫʙʢʠ ʦʩʣʘʙʣʝʥʽ 

ʜʝʨʝʚʘ ʩʦʩʥʠ, ʥʝ ʟʜʘʪʥʽ ʫ ʤʘʡʙʫʪʥʴʦʤʫ ʜʦ ʥʘʩʽʥʥʻʥʦʰʝʥʥʷ, ʜʝʨʝʚʘ ʟ ʨʦʟʣʦʛʠʤʠ ʢʨʦʥʘʤʠ, 

ʪʦʚʩʪʠʤʠ ʛʽʣʢʘʤʠ, ʟ ʧʘʩʠʥʢʘʤʠ ʪʘ ʽʥʰʠʤʠ ʜʝʬʝʢʪʘʤʠ ʩʪʦʚʙʫʨʘ ʪʘ ʢʨʦʥʠ, ʘ ʪʘʢʦʞ ʜʝʨʝʚʘ, ʱʦ 

ʧʨʠʛʥʽʯʫʚʘʣʠ ʨʽʩʪ ʧʽʜʨʦʩʪʫ ʩʦʩʥʠ  ̔ʜʫʙʘ.  

ɼʦ ʥʘʩʪʫʧʥʠʭ ʧʨʠʡʦʤʽʚ ʨʫʙʢʠ ʟʘʣʠʰʘʣʠ ʜʝʨʝʚʘ ʩʦʩʥʠ ʟ ʦʰʘʪʥʠʤʠ ʧʨʷʤʠʤʠ ʩʪʦʚʙʫʨʘʤʠ, 

ʟ ʨʽʚʥʦʤʽʨʥʦ ʩʬʦʨʤʦʚʘʥʠʤʠ ʢʨʦʥʘʤʠ, ʩʠʤʝʪʨʠʯʥʠʤʠ ʢʦʨʝʥʝʚʠʤʠ ʩʪʦʚʱʝʥʥʷʤʠ ʙʽʣʷ 

ʟʘʢʦʤʝʣʠʩʪʦʾ ʯʘʩʪʠʥʽ ʩʪʦʚʙʫʨʘ. ɺʦʥʠ ʤʘʶʪʴ ʚʠʩʦʢʫ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʪʘ ʩʪʽʡʢʽʩʪʴ ʜʦ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʯʠʥʥʠʢʽʚ, ʤʦʞʫʪʴ ʜʘʪʠ ʥʘʡʙʽʣʴʰʠʡ ʫʨʦʞʘʡ ʥʘʩʽʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʠʪʠ 

ʦʙʥʘʩʽʥʝʥʥʷ ʜʽʣʷʥʢʠ. ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʨʫʙʢʠ ʟʨʽʟʫʚʘʣʠ ʧʽʜʣʽʩʦʢ. ʂʽʣʴʢʽʩʪʴ ʧʨʠʡʦʤʽʚ ï 3ï4. 

ʂʦʞʥʠʡ ʥʘʩʪʫʧʥʠʡ ʧʨʠʡʦʤ ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʧʽʩʣʷ ʧʦʷʚʠ ʥʘʜʽʡʥʦʛʦ ʧʽʜʨʦʩʪʫ ʩʦʩʥʠ ʪʘ ʩʫʧʫʪʥʽʭ 

ʧʦʨʽʜ, ʘ ʢʽʥʮʝʚʠʡ ʧʨʠʡʦʤ ï ʧʽʩʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʜʦʚʽʣʴʥʦʾ ʫʩʧʽʰʥʦʩʪʽ ʚʽʜʥʦʚʣʝʥʥʷ ʟʘ 

ʥʦʨʤʘʪʠʚʘʤʠ [12]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʧʝʨʰʠʡ ʧʨʠʡʦʤ ʨʫʙʦʢ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠ ʧʦʻʜʥʘʥʥʷ 

ʝʣʝʤʝʥʪʽʚ ʩʫʮʽʣʴʥʦʾ ʨʫʙʢʠ (ʫʪʚʦʨʝʥʥʷ ʧʨʦʛʘʣʠʥ), ʛʨʫʧʦʚʦ-ʧʦʩʪʫʧʦʚʦʾ ʪʘ ʨʽʚʥʦʤʽʨʥʦ-

ʧʦʩʪʫʧʦʚʦʾ ʨʫʙʢʠ ʟ ʝʣʝʤʝʥʪʘʤʠ ʨʫʙʦʢ ʜʦʛʣʷʜʫ ʪʘ ʦʟʜʦʨʦʚʣʝʥʥʷ ʣʽʩʫ (ʚʠʙʽʨʢʦʚʽ ʩʘʥʽʪʘʨʥʽ ï ʟʘ 

ʤʝʞʘʤʠ ʧʨʦʛʘʣʠʥ) ʪʘ ʜʦʛʣʷʜ ʟʘ ʧʽʜʨʦʩʪʦʤ ʽ ʩʘʤʦʩʽʚʦʤ ʛʦʣʦʚʥʠʭ ʧʦʨʽʜ. 

ɼʝʨʝʚʘ ʟʚʘʣʶʚʘʣʠ ʙʝʥʟʦʧʠʣʘʤʠ çHusqvarna-365è. ɻʽʣʢʠ ʦʙʨʽʟʘʣʠ ʪʘ ʩʢʣʘʜʘʣʠ ʫ ʢʫʧʠ ʫ 

ʤʝʞʘʭ ʫʪʚʦʨʝʥʦʾ ʧʨʦʛʘʣʠʥʠ, ʘ ʫ ʚʘʨʽʘʥʪʽ 6 ï ʥʝ ʙʣʠʞʯʝ ʥʽʞ 3 ʤ ʚʽʜ ʜʝʨʝʚ, ʱʦ ʨʦʩʪʫʪ.ɹ ʍʣʠʩʪʠ 

ʨʦʟʜʽʣʷʣʠ ʥʘ ʩʦʨʪʠʤʝʥʪʠ. ʊʨʝʣʶʚʘʥʥʷ ʩʦʨʪʠʤʝʥʪʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʪʨʘʢʪʦʨʦʤ ʄʊɿ 12.21.1 ʟ 

ʪʨʝʣʶʚʘʣʴʥʠʤ ʧʨʠʩʪʨʦʻʤ ʇʊɹ-4,5 ʤ. ʉʦʨʪʠʤʝʥʪʠ ʩʢʣʘʜʘʣʠ ʫ ʰʪʘʙʝʣʽ ʪʘ ʩʪʦʩʠ ʙʽʣʷ ʢʨʘʾʚ 

ʧʨʦʛʘʣʠʥ. ɼʣʷ ʚʠʚʝʟʝʥʥʷ ʜʝʨʝʚʠʥʠ ʧʨʦʛʘʣʠʥʠ ʟô̒ ʜʥʫʚʘʣʠ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʢʦʨʠʜʦʨʘʤʠ 

ʟʘʚʰʠʨʰʢʠ 5 ʤ.  

ʋ ʧʝʨʰʠʡ ʧʨʠʡʦʤ ʜʦʩʣʽʜʥʦʾ ʨʫʙʢʠ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ ʥʘ ʪʨʴʦʭ ʜʽʣʷʥʢʘʭ ʫ ʩʝʨʝʜʥʴʦʤʫ 

ʙʫʣʦ ʟʘʛʦʪʦʚʣʝʥʦ 58,2ï77,1 ʤ
3
/ʛʘ ʣʽʢʚʽʜʥʦʾ ʜʝʨʝʚʠʥʠ (ʙʣʠʟʴʢʦ 25 % ʟʘʧʘʩʫ ʜʝʨʝʚʦʩʪʘʥʫ). 

ʏʘʩʪʢʘ ʜʽʣʦʚʦʾ ʜʝʨʝʚʠʥʠ ʩʪʘʥʦʚʠʣʘ 52,8ï74,3 %. ɿʘ ʩʦʨʪʠʤʝʥʪʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʜʝʨʝʚʠʥʠ ʥʘ 

ʜʦʩʣʽʜʥʽʡ ʜʽʣʷʥʮʽ ˉ 1 ʧʝʨʝʚʘʞʘʚ ʧʠʣʦʚʥʠʢ ɯɯɯ ʩʦʨʪʫ (57,2 % ʚʽʜ ʟʘʧʘʩʫ ʜʽʣʦʚʦʾ ʜʝʨʝʚʠʥʠ), ʥʘ 
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ʜʽʣʷʥʮʽ ˉ 2 ʪʘ ˉ 3 ï ʧʠʣʦʚʥʠʢ ɯɯ ʩʦʨʪʫ (ʚʽʜʧʦʚʽʜʥʦ 55,9 ʪʘ 65,2 %). ʏʘʩʪʢʘ ʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʩʠʨʦʚʠʥʠ ʟ ʜʨʦʚô̫ ʥʦʾ ʜʝʨʝʚʠʥʠ ʩʪʘʥʦʚʠʣʘ 45ï56 %.  

ʅʘ ʜʽʣʷʥʮʽ ˉ 1 ʣʽʩʦʩʽʯʥʽ ʨʦʙʦʪʠ ʟʜʽʡʩʥʶʚʘʣʠ ʫ ʣʠʩʪʦʧʘʜʽ ï ʛʨʫʜʥʽ 2009 ʨ. (ʩʝʢʮʽʾ 1, 3 ʪʘ 

ʧʽʚʥʽʯʥʘ ʧʦʣʦʚʠʥʘ ʩʝʢʮʽʾ 5), ʫ ʩʽʯʥʽ ï ʣʶʪʦʤʫ 2010 ʨ. (ʩʝʢʮʽʾ 2, 4) ʪʘ ʫ ʩʝʨʧʥʽ ï ʚʝʨʝʩʥʽ 2010 ʨ. 

(ʧʽʚʜʝʥʥʘ ʯʘʩʪʠʥʘ ʩʝʢʮʽʾ 5). ʅʘ ʜʽʣʷʥʮʽ ˉ 2 ʟʘʛʦʪʽʚʣʶ ʜʝʨʝʚʠʥʠ ʥʘ ʩʝʢʮʽʷʭ 1 ʪʘ 3 ʟʜʽʡʩʥʶʚʘʣʠ 

ʫ ʣʠʩʪʦʧʘʜʽ ï ʛʨʫʜʥʽ 2010 ʨ., ʥʘ ʩʝʢʮʽʾ 2 ï ʫ ʩʽʯʥʽ ï ʙʝʨʝʟʥʽ 2011 ʨ. ʅʘ ʜʽʣʷʥʮʽ ˉ 3 ʨʫʙʢʫ 

ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʠ ʫ ʜʨʫʛʦʤʫ ʧʽʚʨʽʯʯʽ 2012 ʨ.  

ʃʽʩʦʩʽʯʥʽ ʟʘʣʠʰʢʠ ʩʧʘʣʶʚʘʣʠ ʫ ʧʦʞʝʞʦʙʝʟʧʝʯʥʠʡ ʧʝʨʽʦʜ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ 

ʣʽʩʦʟʘʛʦʪʽʚʝʣʴʥʠʭ ʨʦʙʽʪ. 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʝʨʰʦʛʦ ʧʨʠʡʦʤʫ ʨʫʙʦʢ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ ʧʦʚʥʦʪʘ ʜʝʨʝʚʦʩʪʘʥʽʚ ʙʫʣʘ 

ʟʥʠʞʝʥʘ (ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʦʛʘʣʠʥ) ʜʦ 0,5ï0,6 ʽ ʣʠʰʝ ʫ ʚʘʨʽʘʥʪʽ ˉ 5 ï ʜʦ 0,4.  

ʅʘ ʜʽʣʷʥʮʽ ˉ 1 (ʩʝʢʮʽʾ 1, 3, 5 ʟʠʤʦʚʦʾ ʟʘʛʦʪʽʚʣʽ (ʛʨʫʜʝʥʴ 2009 ï ʣʶʪʠʡ 2010 ʨ.) ʚʦʩʝʥʠ 

2010 ʨ. ʥʘʨʘʭʦʚʫʚʘʣʦʩ ̫ 22,9ï26,2 ʪʠʩ. ʰʪ./ʛʘ ʩʘʤʦʩʽʚʫ, ʟ ʥʠʭ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ï 7,4ï

11,6 ʪʠʩ. ʰʪ./ʛʘ, ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ï 0,6ï1,1 ʪʠʩ. ʰʪ./ʛʘ. ʅʘ ʩʝʢʮʽʷʭ 2 ʽ 4, ʜʝ ʟʘʛʦʪʽʚʣʶ ʜʝʨʝʚʠʥʠ 

ʧʨʦʚʦʜʠʣʠ ʧʨʦʪʷʛʦʤ ʙʝʨʝʟʥʷ ï ʣʠʩʪʦʧʘʜʘ, ʟʘʛʘʣʴʥʘ ʛʫʩʪʦʪʘ ʥʘʩʪʫʧʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʙʫʣʘ 

ʤʘʡʞʝ ʪʘʢʦʶ, ʷʢ ʽ ʥʘ ʩʝʢʮʽʷʭ ʽʟ ʟʠʤʦʚʦʶ ʟʘʛʦʪʽʚʣʝʶ (23,8ï26,7 ʪʠʩ. ʰʪ./ʛʘ). ʂʽʣʴʢʽʩʪʴ 

ʩʘʤʦʩʽʚʫ ʩʦʩʥʠ ʙʫʣʘ ʤʝʥʰʦʶ (4,6ï5,8 ʪʠʩ. ʰʪ./ʛʘ), ʚʽʥ ʟʙʝʨʽʛʩʷ ʧʝʨʝʚʘʞʥʦ ʙʽʣʷ 

ʧʨʠʩʪʦʚʙʫʨʥʠʭ ʧʽʜʚʠʱʝʥʴ. ʂʽʣʴʢʽʩʪʴ ʧʦʥʦʚʣʝʥʥʷ ʜʫʙʘ ʩʪʘʥʦʚʠʣʘ 0,4ï0,8 ʪʠʩ. ʰʪ./ʛʘ, 

ʧʦʥʦʚʣʝʥʥʷ ʤʘʣʦ ʧʝʨʝʚʘʞʥʦ ʧʘʨʦʩʪʢʦʚʝ ʧʦʭʦʜʞʝʥʥʷ.   

ʅʘ ʜʽʣʷʥʮʽ ˉ 2 ʪʨʝʣʶʚʘʥʥʷ ʩʦʨʪʠʤʝʥʪʽʚ, ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʚʠʚʝʟʝʥʥʷ ʜʝʨʝʚʠʥʠ ʧʨʠʟʚʝʣʦ 

ʜʦ ʟʥʘʯʥʠʭ ʟʤʽʥ ʮʽʣʽʩʥʦʩʪʽ ʣʽʩʦʚʦʾ ʧʽʜʩʪʠʣʢʠ, ʱʦ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʤʦʛʣʦ ʩʧʨʠʷʪʠ ʢʨʘʱʦʤʫ 

ʧʨʦʨʦʩʪʘʥʥʶ ʥʘʩʽʥʥʷ ʪʘ ʧʦʷʚʽ ʩʭʦʜʽʚ ʩʦʩʥʠ ʚʞʝ ʫ ʧʝʨʰʠʡ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʧʽʩʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʧʝʨʰʦʛʦ ʧʨʠʡʦʤʫ ʨʫʙʢʠ. ʇʦʧʨʠ ʮʝ, ʦʙʩʪʝʞʝʥʥʷ ʚʦʩʝʥʠ 2011 ʨ. ʧʦʢʘʟʘʣʦ, ʱʦ ʩʪʘʥ 

ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʥʘ ʦʙʤʝʞʝʥʠʭ ʟʘ ʧʣʦʱʝʶ ʧʨʦʛʘʣʠʥʘʭ ʜʽʣʷʥʢʠ ˉ 2 ʜʦʩʣʽʜʥʦʾ ʨʫʙʢʠ 

ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ ʻ, ʟʘ ʥʝʟʥʘʯʥʠʤʠ ʚʠʥʷʪʢʘʤʠ, ʥʝʟʘʜʦʚʽʣʴʥʠʤ. ɹʽʣʴʰʽʩʪʴ ʧʨʦʛʘʣʠʥ ʟʘʨʦʩʣʠ 

ʪʨʘʚô̫ ʥʦ-ʯʘʛʘʨʥʠʢʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ. ɼʦʙʨʝ ʚʽʜʥʦʚʠʣʘʩ ̫ ʪʫʪ ʦʩʠʢʘ ʪʘ ʙʝʨʝʟʘ ʧʦʚʠʩʣʘ, 

(ʦʩʪʘʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʘ, ʥʘʩʘʤʧʝʨʝʜ, ʧʘʤʦʣʦʜʜʶ ʚʽʜ ʟʘʣʠʰʝʥʠʭ ʧʥʽʚ) ʪʘ ʚʠʜʠ ʧʽʜʣʽʩʢʫ ï 

ʢʨʫʰʠʥʘ ʣʘʤʢʘ, ʛʦʨʦʙʠʥʘ ʟʚʠʯʘʡʥʘ. ɿʘ ʪʘʢʠʭ ʫʤʦʚ ʢʽʣʴʢʽʩʪʴ ʦʜʥʦʨʽʯʥʦʛʦ ʩʘʤʦʩʽʚʫ ʩʦʩʥʠ ʙʫʣʘ 

ʜʫʞʝ ʦʙʤʝʞʝʥʦʶ ʽ ʩʪʘʥʦʚʠʣʘ 0,2ï1,1 ʪʠʩ. ʰʪ./ʛʘ.  

ʅʘ ʜʽʣʷʥʮʽ ˉ 1 ʚʽʜʥʦʚʣʝʥʥʷ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʫ ʧʨʦʛʘʣʠʥʘʭ ʚʽʜʙʫʣʦʩ ̫ ʥʝʦʜʥʘʢʦʚʦ, 

ʟʘʣʝʞʘʣʦ ʚʽʜ ʩʝʟʦʥʫ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʣʽʩʦʟʘʛʦʪʽʚʝʣʴ, ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʪʘ ʨʷʩʥʦʩʪʽ ʞʠʚʦʛʦ 

ʥʘʜˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʧʦʪʫʞʥʦʩʪʽ ʣʽʩʦʚʦʾ ʧʽʜʩʪʠʣʢʠ, ʾʾ ʮʽʣʽʩʥʦʩʪʽ ʧʽʩʣʷ ʨʫʙʢʠ, ʷʢʦʩʪʽ 

ʦʯʠʱʝʥʥʷ ʤʽʩʮʴ ʨʫʙʘʥʴ. ʅʘʧʨʠʢʣʘʜ, ʛʫʩʪʦʪʘ 1-ʨʽʯʥʦʛʦ ʩʘʤʦʩʽʚʫ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʥʘ 

ʧʨʦʛʘʣʠʥʽ 1 ʩʝʢʮʽʾ 1 ʩʪʘʥʦʚʠʣʘ 18040 ʪʠʩ. ʰʪ./ʛʘ, ʘ ʥʘ ʧʨʦʛʘʣʠʥʽ 2 ʮʽʻʾ ʩʝʢʮʽʾ ï 5160 ʰʪ./ʛʘ. ʅʘ 

ʩʝʢʮʽʾ 1 ʫʪʚʦʨʠʚʩʷ ʜʨʽʙʥʦʧʝʣʶʩʥʠʢʦʚʦ-ʞʘʙʨʽʻʚʠʡ ʪʠʧ ʟʨʫʙʫ, ʥʘ ʩʝʢʮʽʾ 2 ï ʢʨʫʰʠʥʦʚʦ-

ʤʘʣʠʥʦʚʠʡ, ʥʘ ʩʝʢʮʽʾ 3 ï ʜʨʽʙʥʦʧʝʣʶʩʥʠʢʦʚʦ-ʦʩʦʢʦʚʠʡ, ʥʘ ʩʝʢʮʽʾ 4 ï ʜʨʽʙʥʦʧʝʣʶʩʥʠʢʦʚʦ-

ʤʘʣʠʥʦʚʠʡ, ʥʘ ʩʝʢʮʽʾ 5 ï ʤʘʣʠʥʦʚʦ-ʦʩʦʢʦʚʠʡ. ʆʩʠʢʘ ʧʝʨʝʚʘʞʘʻ ʟʘ ʛʫʩʪʦʪʦʶ ʥʘ ʩʝʢʮʽʷʭ 2 ʽ 5, 

ʙʝʨʝʟʘ ʧʦʚʠʩʣʘ ï ʥʘ ʩʝʢʮʽʾ 4, ʩʦʩʥʘ ʟʚʠʯʘʡʥʘ ï ʥʘ ʩʝʢʮʽʷʭ 1 ʽ 3.  

ʅʘ ʜʽʣʷʥʮʽ ˉ 3 ʫ ʨʝʟʫʣʴʪʘʪʽ ʜʫʞʝ ʩʣʘʙʢʦʛʦ ʥʘʩʽʥʥʻʥʦʰʝʥʥʷ ʩʦʩʥʠ ʫ 2013 ʨ. ʫ ʩʢʣʘʜʽ 

ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʧʝʨʝʚʘʞʘʣʠ ʦʩʠʢʘ, ʙʝʨʝʟʘ ʧʦʚʠʩʣʘ, ʚʝʨʙʘ ʢʦʟʷʯʘ (Saliʭ caprea L.). 

ʄô̫ ʢʦʣʠʩʪʷʥʽ ʜʝʨʝʚʥʽ ʧʦʨʦʜʠ ʧʝʨʝʚʘʞʘʶʪʴ ʟʘ ʛʫʩʪʦʪʦʶ ʥʘ ʙʽʣʴʰʦʩʪʽ ʩʝʢʮʽʡ ʨʫʙʦʢ 

ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ. ʉʝʨʝʜʥʷ ʚʠʩʦʪʘ ʦʜʥʦʨʽʯʥʠʭ ʜʝʨʝʚ ʦʩʠʢʠ ʩʪʘʥʦʚʠʣʘ 1,5 ʤ, ʙʝʨʝʟʠ ï 0,4 ʤ, 

ʚʝʨʙʠ ʢʦʟʷʯʦʾ ï 0,8 ʤ, ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ï 0,1 ʤ. ʉʘʤʦʩʽʚ ʩʦʩʥʠ ʧʨʠʛʥʽʯʝʥʠʡ ʤô̫ ʢʦʣʠʩʪʷʥʠʤʠ 

ʜʝʨʝʚʘʤʠ ʪʘ ʯʘʛʘʨʥʠʢʦʚʦ-ʪʨʘʚô̫ ʥʠʤ ʧʦʢʨʠʚʦʤ. ʇʦʦʜʠʥʦʢʦ ʥʘ ʧʨʦʛʘʣʠʥʘʭ ʟʙʝʨʽʛʩʷ ʧʽʜʨʽʩʪ 

ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ, ʷʣʠʥʠ ʻʚʨʦʧʝʡʩʴʢʦʾ, ʚô̫ ʟʘ ʛʣʘʜʢʦʛʦ (Ulmus laevis Pall.), ʣʠʧʠ ʜʨʽʙʥʦʣʠʩʪʦʾ 

(Tilia cordata Mill .), ʛʨʘʙʘ ʟʚʠʯʘʡʥʦʛʦ (Carpinus betulus L.). ɺʨʘʭʦʚʫʶʯʠ ʩʪʘʥ  ̔ ʛʫʩʪʦʪʫ 

ʩʘʤʦʩʽʚʫ, ʩʝʨʝʜ ʷʢʦʛʦ ʛʦʣʦʚʥʘ ʧʦʨʦʜʘ ï ʩʦʩʥʘ ʟʚʠʯʘʡʥʘ ï ʟʘʡʤʘʻ ʧʝʨʝʚʘʞʥʦ ʥʝʚʝʣʠʢʫ ʯʘʩʪʢʫ, 

ʧʨʦʚʦʜʠʣʠ ʟʘʭʦʜʠ ʟʽ ʩʧʨʠʷʥʥ ̫ʧʨʠʨʦʜʥʦʤʫ ʧʦʥʦʚʣʝʥʥʶ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʣʠ: ʨʦʟʧʫʰʫʚʘʥʥʷ 

ˇʨʫʥʪʫ ʜʠʩʢʦʚʠʤʠ ʢʫʣʴʪʠʚʘʪʦʨʘʤʠ, ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʧʣʫʛʘʤʠ, ʭʽʤʽʯʥʠʡ ʦʙʨʦʙʽʪʦʢ ʞʠʚʦʛʦ 

ʥʘʜˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʽ ʥʝʙʘʞʘʥʠʭ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ, ʧʽʜʩʽʚʘʥʥʷ ʥʘʩʽʥʥʷ ʪʘ ʚʠʩʘʜʞʫʚʘʥʥʷ 

ʜʝʨʝʚ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʽ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ (ʨʠʩ. 2). 
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ʋʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ: ʇɿ ï ʧʨʠʨʦʜʥʝ ʟʘʨʦʱʫʚʘʥʥʷ; ɹ ï ʙʦʨʦʟʥʠ (ʇʃ-15-35); ʂ ï ʙʦʨʦʟʥʠ ʪʘ ʢʫʣʴʪʫʨʠ; ʍ ï 

ʭʽʤʽʯʥʠʡ ʦʙʨʦʙʽʪʦʢ (ʛʝʨʙʽʮʠʜʠ, ʘʨʙʦʨʠʮʠʜʠ); ʈ ï ʨʦʟʧʫʰʫʚʘʥʥʷ (ʂʃɼ-1,8) 

 

ʈʠʩ. 2 ï ʉʭʝʤʘ ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʽʚ ʟʽ ʩʧʨʠʷʥʥʷ ʧʦʥʦʚʣʝʥʥʶ ʛʦʣʦʚʥʠʭ ʧʦʨʽʜ ʥʘ ʜʦʩʣʽʜʥʽʡ ʜʽʣʷʥʮʽ ˉ 1 

ʨʫʙʢʠ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ 

 

ʇʨʦʢʣʘʜʘʥʥʷ ʙʦʨʦʟʝʥ ʧʣʫʛʦʤ ʇʃ-15-35 ʥʘ ʧʨʦʛʘʣʠʥʘʭ ʟʜʽʡʩʥʶʚʘʣʠ ʥʘ ʚʽʜʩʪʘʥʽ 2,0ï2,5 ʤ, 

ʘ ʫ ʚʘʨʽʘʥʪʽ 6 ʟ ʨʽʚʥʦʤʽʨʥʠʤ ʨʦʟʨʽʜʞʝʥʥʷʤ ï 4 ʤ, ʛʣʠʙʠʥʘ ʦʙʨʦʙʢʠ ï 10ï12 ʩʤ. ɻʣʠʙʠʥʘ 

ʦʙʨʦʙʽʪʢʫ ʜʠʩʢʦʚʠʤʠ ʢʫʣʴʪʠʚʘʪʦʨʘʤʠ ʂʃɼ-1,8 ï 5ï7 ʩʤ.  

ʅʘʩʽʥʥʷ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʚʠʩʽʚʘʣʠ ʫ ʢʚʽʪʥʽ ï ʥʘ ʧʦʯʘʪʢʫ ʪʨʘʚʥʷ ʨʫʢʘʤʠ ʚ ʜʥʦ ʮʝʥʪʨʘʣʴʥʦʾ 

ʯʘʩʪʠʥʠ ʙʦʨʦʟʥʠ ʥʘ ʛʣʠʙʠʥʫ 0,5ï1,0 ʩʤ ʟ ʨʦʟʨʘʭʫʥʢʫ 2ï3 ʥʘʩʽʥʠʥʠ ʚ ʣʫʥʢʫ. ʂʦʞʥʫ ʣʫʥʢʫ 

ʚʣʘʰʪʦʚʫʚʘʣʠ ʩʘʧʢʦʶ ʯʝʨʝʟ 10 ʩʤ. ʅʘ 1 ʧ. ʤ. ʚʠʩʽʚʘʣʠ 20ï30 (ʚ ʩʝʨʝʜʥʴʦʤʫ 25) ʥʘʩʽʥʠʥ. ʅʘ 

1 ʛʘ ʥʘʣʽʯʫʚʘʣʦʩ ̫5000 ʧ. ʤ., ʥʘ ʥʠʭ ʚʠʩʽʚʘʣʠ 125 ʪʠʩ. ʥʘʩʽʥʠʥ. ʄʘʩʘ 1 ʪʠʩ. ʥʘʩʽʥʠʥ 1-ʛʦ ʢʣʘʩʫ 

ʷʢʦʩʪʽ ʩʪʘʥʦʚʠʣʘ 8,01 ʛ. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ 1 ʛʘ ʚʠʩʽʚʘʣʠ ʙʣʠʟʴʢʦ1 ʢʛ ʥʘʩʽʥʥʷ ʩʦʩʥʠ. 

ʆʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ, ʧʽʜʩʽʚʘʥʥʷ ʥʘʩʽʥʥʷ ʪʘ ʚʠʩʘʜʞʫʚʘʥʥʷ ʜʝʨʝʚ ʟʜʽʡʩʥʶʚʘʣʠ ʥʘ ʜʽʣʷʥʮʽ ˉ 1 

ʥʘʚʝʩʥʽ 2011 ʨ., ʥʘ ʜʽʣʷʥʮʽ ˉ 2 ï ʥʘʚʝʩʥʽ 2012 ʨ., ʪʦʙʪʦ ʥʘ ʥʘʩʪʫʧʥʠʡ ʨʽʢ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʧʝʨʰʦʛʦ ʧʨʠʡʦʤʫ ʨʫʙʢʠ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ. ʅʘ ʜʽʣʷʥʮʽ ˉ 3 ʨʦʟʧʫʰʫʚʘʥʥʷ ˇʨʫʥʪʫ, ʥʘʨʽʟʘʥʥʷ 

ʧʣʫʞʥʠʭ ʙʦʨʦʟʝʥ ʧʨʦʚʦʜʠʣʠ ʫ ʨʽʢ ʟʘʚʝʨʰʝʥʥʷ ʨʫʙʢʠ (ʚʦʩʝʥʠ 2012 ʨ.), ʘ ʧʽʜʩʽʚʘʥʥʷ ʥʘʩʽʥʥʷ ʪʘ 

ʚʠʩʘʜʞʫʚʘʥʥʷ ʜʝʨʝʚ ʛʦʣʦʚʥʠʭ ʧʦʨʽʜ ï ʥʘʚʝʩʥʽ 2013 ʨ. 

ʇʘʨʘʤʝʪʨʠ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟʘ ʢʦʞʥʠʤ ʚʘʨʽʘʥʪʦʤ ʜʦʩʣʽʜʥʠʭ 

ʢʦʤʧʣʝʢʩʥʠʭ ʨʫʙʦʢ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ ʟʘʥʦʪʫʚʘʣʠ ʜʦ ʢʘʨʪʢʠ ʨʫʙʢʠ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ. 

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʠʟʥʘʯʝʥʦ, ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʧʣʦʱʽ ʪʘ ʰʠʨʠʥʠ ʧʨʦʛʘʣʠʥ ʢʚʘʜʨʘʪʥʦʾ ʽ 

ʧʨʷʤʦʢʫʪʥʦʾ ʬʦʨʤ, ʟʘʢʣʘʜʘʥʥʷʤ ʣʽʩʦʩʽʢʠ ʚʫʟʴʢʠʤʠ ʩʤʫʛʘʤʠ ʟʥʠʞʫʻʪʴʩʷ ʩʦʙʽʚʘʨʪʽʩʪʴ ʟʘʛʦʪʽʚʣʽ 

ʜʝʨʝʚʠʥʠ. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʧʣʦʱʽ ʪʘ ʧʦʧʝʨʝʯʥʠʢʘ ʢʽʣʴʯʘʩʪʠʭ ʧʨʦʛʘʣʠʥ ʧʦʣʽʧʰʫʻʪʴʩʷ 

ʪʝʭʥʦʣʦʛʽʯʥʘ ʜʦʩʪʫʧʥʽʩʪʴ ʚʠʣʫʯʝʥʥʷ ʜʝʨʝʚ ʫ ʧʝʨʰʠʡ ʧʨʠʡʦʤ ʨʫʙʢʠ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʨʽʜʞʝʥʥʷ ʟʙʽʣʴʰʫʻ ʚʠʜʘʪʢʠ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʣʽʩʦʩʽʯʥʠʭ ʨʦʙʽʪ ʧʦʨʽʚʥʷʥʦ ʟ 

ʚʠʣʫʯʝʥʥʷʤ ʜʝʨʝʚ ʜʣʷ ʫʪʚʦʨʝʥʥʷ ʧʨʦʛʘʣʠʥ. ʆʢʨʽʤ ʮʴʦʛʦ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʽʨʦʛʽʜʥʽʩʪʴ 

ʧʦʰʢʦʜʞʝʥʥʷ ʧʽʜ ʯʘʩ ʨʫʙʢʠ ʟʘʣʠʰʝʥʠʭ ʜʝʨʝʚ. 
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ɿʙʝʨʝʞʝʥʽʩʪʴ ʙʽʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʨʦʟʨʽʜʞʝʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʻ ʚʘʞʣʠʚʠʤ ʨʝʟʫʣʴʪʫʶʯʠʤ 

ʧʦʢʘʟʥʠʢʦʤ ʢʦʤʧʣʝʢʩʥʦʾ ʨʫʙʢʠ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ. ʅʘ ʜʽʣʷʥʢʘʭ ʟ ʫʪʚʦʨʝʥʥʷʤ ʧʨʦʛʘʣʠʥ 

ʨʦʟʤʽʨʦʤ ʫ ʧʦʧʝʨʝʯʥʠʢʫ 1,0 ʩʝʨʝʜʥʴʦʾ ʚʠʩʦʪʠ ʜʝʨʝʚʦʩʪʘʥʫ ʚʽʜʧʘʜʫ ʧʨʦʪʷʛʦʤ 5 ʨʦʢʽʚ ʧʽʩʣʷ 

ʧʝʨʰʦʛʦ ʧʨʠʡʦʤʫ ʢʦʤʧʣʝʢʩʥʦʾ ʨʫʙʢʠ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ ʥʝ ʚʠʷʚʣʝʥʦ. 

ʋ ʦʩʣʘʙʣʝʥʠʭ ʩʦʩʥʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ, ʧʨʦʡʜʝʥʠʭ ʧʝʨʰʠʤ ʧʨʠʡʦʤʦʤ ʨʫʙʢʠ 

ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ, ʧʨʦʪʷʛʦʤ 2011ï2014 ʨʨ. ʟʜʽʡʩʥʶʚʘʣʠ ʚʠʙʽʨʢʦʚʽ ʩʘʥʽʪʘʨʥʽ ʨʫʙʢʠ (ʪʘʙʣ. 1). 
ʊʘʙʣʠʮʷ 1 

ʆʙʩʷʛʠ ʜʝʨʝʚʠʥʠ, ʚʠʣʫʯʝʥʦʾ ʚʠʙʽʨʢʦʚʠʤʠ ʩʘʥʽʪʘʨʥʠʤʠ ʨʫʙʢʘʤʠ ʥʘ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʢʘʭ  

ʧʽʩʣʷ ʧʝʨʰʦʛʦ ʧʨʠʡʦʤʫ ʨʫʙʦʢ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ 

ˉ  ʜʽʣʷʥʢʠ ˉ ʩʝʢʮʽʾ 

ɺʠʙʽʨʢʦʚʽ ʩʘʥʽʪʘʨʥʽ ʨʫʙʢʠ 

ʈʽʢ 

ʧʨʦʚʝʜʝʥʥʷ 
ʇʣʦʱʘ, ʛʘ 

ʃʽʢʚʽʜʥʠʡ 

ʟʘʧʘʩ, ʤ
3
 

ʚʩʴʦʛʦ ʥʘ 1 ʛʘ 

1 3; 5 2014 4,0 113 28,3 

2 3 2011 5,6 143 25,5 

2 1 2011 3,4 81 23,8 

2 2 2011 3,7 95 25,7 

2 3 2013 5,0 195 39,0 

2 1; 2 2014 7,0 106 15,1 

3 1 2013 2,9 113 39,0 

3 1 2013 3,0 80 26,7 

3 2; 3 2014 2,0 102 51,0 

 

ɿʘ ʧʝʨʽʦʜ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʫʙʢʠ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ ʚʽʜʧʘʜ ʩʪʘʥʦʚʠʚ ʚʽʜ 7,0 ʜʦ 40,0 ʤ
3
/ʛʘ. 

ʄʝʥʰʽ ʧʦʢʘʟʥʠʢʠ ʚʽʜʧʘʜʫ ʚʠʷʚʣʝʥʦ ʥʘ ʜʽʣʷʥʢʘʭ ʢʦʤʧʣʝʢʩʥʠʭ ʨʫʙʦʢ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ ʟ 

ʬʦʨʤʫʚʘʥʥʷʤ ʧʨʦʛʘʣʠʥʠ ʢʚʘʜʨʘʪʥʦʾ ʘʙʦ ʧʨʷʤʦʢʫʪʥʦʾ ʬʦʨʤʠ (ʜʽʣʷʥʢʘ ˉ 1, ʩʝʢʮʽʷ 1, ʜʽʣʷʥʢʘ 

ˉ 2, ʩʝʢʮʽʾ 1, 2). ʎʽ ʧʨʦʛʘʣʠʥʠ ʘʙʦ ʟʨʫʙʠ ʫʪʚʦʨʝʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʣʝʤʝʥʪʽʚ ʩʫʮʽʣʴʥʦʾ 

ʨʫʙʢʠ. 

ʅʘʡʙʽʣʴʰʠʡ ʚʽʜʧʘʜ ʚʠʷʚʣʝʥʦ ʥʘ ʜʽʣʷʥʢʘʭ ʟ ʫʪʚʦʨʝʥʥʷʤ  ʧʨʦʛʘʣʠʥ ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ 

ʟʘʚʰʠʨʰʢʠ 36ï42 ʤ (ʜʽʣʷʥʢʘ ˉ 1, ʩʝʢʮʽʾ 3, 5, ʜʽʣʷʥʢʘ ˉ 2, ʩʝʢʮʽʷ 3, ʜʽʣʷʥʢʘ ˉ 3, ʩʝʢʮʽʷ 1). 

ʉʫʮʽʣʴʥʝ ʚʠʣʫʯʝʥʥʷ ʜʝʨʝʚ ʫ ʧʨʦʛʘʣʠʥʽ ʟ ʨʦʟʤʽʨʦʤ ʫ ʧʦʧʝʨʝʯʥʠʢʫ 1,5 ʽ ʙʽʣʴʰʝ ʩʝʨʝʜʥʴʦʾ 

ʚʠʩʦʪʠ ʜʝʨʝʚʦʩʪʘʥʫ ʪʘ ʨʦʟʨʽʜʞʝʥʥʷ ʜʝʨʝʚʦʩʪʘʥʫ ʫ ʣʽʩʦʚʽʜʥʦʚʥʽʡ ʩʤʫʞʮʽ (ʚʘʨʽʘʥʪ 5) 

ʚʠʟʥʘʯʠʣʦ ʥʘʡʤʝʥʰʫ ʩʪʽʡʢʽʩʪʴ ʜʝʨʝʚʦʩʪʘʥʽʚ, ʟʘʣʠʰʝʥʠʭ ʧʽʩʣʷ ʧʝʨʰʦʛʦ ʧʨʠʡʦʤʫ ʨʫʙʢʠ 

ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ. ɺʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʚʽʜʧʘʜʫ ʚʠʷʚʣʝʥʦ ʥʘ ʜʽʣʷʥʮʽ ˉ 3 ʫ ʩʤʫʟʽ ʜʝʨʝʚʦʩʪʘʥʫ 

ʟʘʚʰʠʨʰʢʠ 75 ʤ, ʧʦʤʽʞ ʣʽʩʦʩʽʢ ʚʫʟʴʢʠʤʠ ʩʤʫʛʘʤʠ, ʱʦ ʤʘʣʠ ʰʠʨʠʥʫ 25 ʤ (ʩʝʢʮʽʷ 2) ʪʘ 38 ʤ 

(ʩʝʢʮʽʷ 3) (ʚʘʨʽʘʥʪ 3). ʅʘʡʙʽʣʴʰʝ ʧʦʰʢʦʜʞʝʥʥʷ ʮʠʭ ʨʦʟʨʽʜʞʝʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʚʽʜʙʫʣʦʩʷ ʫ 

ʧʝʨʽʦʜ ʰʢʚʘʣʴʥʠʭ ʚʽʪʨʽʚ ʧʨʦʪʷʛʦʤ 2011 ʪʘ 2013 ʨʨ. ʏʘʩʪʢʘ ʚʽʜʧʘʜʫ ʩʪʘʥʦʚʠʣʘ ʚʽʜ 5 ʜʦ 16 % 

ʟʘʧʘʩʫ ʜʝʨʝʚʦʩʪʘʥʫ ʜʦ ʨʫʙʢʠ. ʅʘ ʩʝʢʮʽʾ 4 ʜʽʣʷʥʢʠ ˉ 3 ʟ ʨʽʚʥʦʤʽʨʥʠʤ ʨʦʟʨʽʜʞʝʥʥʷʤ 

ʜʝʨʝʚʦʩʪʘʥʫ ʜʦ ʧʦʚʥʦʪʠ 0,4ï0,5 (ʚʘʨʽʘʥʪ 6) ʟʘ 2 ʨʦʢʠ ʧʽʩʣʷ ʨʫʙʢʠ ʚʽʜʤʝʨʣʠ ʣʠʰʝ ʧʦʦʜʠʥʦʢʽ 

ʜʝʨʝʚʘ. 

ɿʘʢʣʘʜʘʥʥʷ çʚʽʢʦʥè ʜʽʘʤʝʪʨʦʤ 36ï42 ʤ (1,5 ʽ ʙʽʣʴʰʝ ʩʝʨʝʜʥʴʦʾ ʚʠʩʦʪʠ ʜʝʨʝʚʦʩʪʘʥʫ) 

ʟʙʽʣʴʰʫʻ ʚʽʨʦʛʽʜʥʽʩʪʴ ʧʦʰʠʨʝʥʥʷ ʢʫʥʠʯʥʠʢʘ ʥʘʟʝʤʥʦʛʦ (Calamagrostis epigeios (L.) Roth.), 

ʤʘʣʠʥʠ ʣʽʩʦʚʦʾ (Rubus idaeus L.), ʦʞʠʥʠ ʚʝʜʤʝʞʦʾ (Rubus nessensis L.), ʱʦ ʧʦʛʽʨʰʫʻ ʫʤʦʚʠ 

ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʨʦʩʪʫ ʩʘʤʦʩʽʚʫ ʽ ʢʫʣʴʪʫʨ ʩʦʩʥʠ (ʜʽʣʷʥʢʘ  ̄1, ʩʝʢʮʽʾ 3 ʪʘ 5, ʜʽʣʷʥʢʘ  ̄2, 

ʩʝʢʮʽʷ 3, ʜʽʣʷʥʢʘ  ̄ 3, ʩʝʢʮʽʷ 1). ʊʦʤʫ ʜʽʘʤʝʪʨ çʚʽʢʥʘè ʧʨʠ ʧʝʨʰʦʤʫ ʧʨʠʡʦʤʽ ʨʫʙʢʠ 

ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ ʙʘʞʘʥʦ ʦʙʤʝʞʠʪʠ ʦʜʥʽʻʶ ʚʠʩʦʪʦʶ ʜʝʨʝʚʦʩʪʘʥʫ. 

ʅʘ ʦʢʨʝʤʠʭ ʧʨʦʛʘʣʠʥʘʭ, ʫʪʚʦʨʝʥʠʭ ʧʽʩʣʷ ʚʠʣʫʯʝʥʥʷ ʜʝʨʝʚ ʫ ʧʝʨʰʠʡ ʧʨʠʡʦʤ ʨʫʙʦʢ 

ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠʨʦʜʥʝ ʧʦʥʦʚʣʝʥʥʷ ʮʽʥʥʠʭ ʜʝʨʝʚʥʠʭ ʚʠʜʽʚ. ʅʘ ʽʥʰʠʭ 

ʧʨʦʛʘʣʠʥʘʭ ʧʽʩʣʷ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ ʟʜʽʡʩʥʝʥʦ ʚʠʩʽʚʘʥʥʷ ʥʘʩʽʥʥʷ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʘʙʦ 

ʚʠʩʘʜʞʫʚʘʥʥʷ ʩʽʷʥʮʽʚ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʪʘ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ. ʇʽʩʣʷ ʟʤʠʢʘʥʥʷ ʢʨʦʥ ʜʝʨʝʚ 

ʤʦʣʦʜʥʷʢʫ ʪʘ ʧʝʨʝʚʝʜʝʥʥʷ ʡʦʛʦ ʜʦ ʚʢʨʠʪʠʭ ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʟʝʤʝʣʴ ʧʨʦʚʦʜʠʪʠʤʫʪʴʩʷ 

ʨʫʙʢʠ ʜʦʛʣʷʜʫ. ʇʨʠʙʣʠʟʥʦ ʟʘ 5ï7 ʨʦʢʽʚ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʨʫʙʢʠ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ ʙʫʜʝ ʟʜʽʡʩʥʝʥʝ 

ʦʩʚʽʪʣʝʥʥʷ ʟʘ ʜʝʨʝʚʘʤʠ ʛʦʣʦʚʥʠʭ ʧʦʨʽʜ ʫ ʧʨʦʛʘʣʠʥʘʭ ʽʟ ʦʜʥʦʯʘʩʥʠʤ ʧʨʦʚʝʜʝʥʥʷʤ ʥʘʩʪʫʧʥʦʛʦ 
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(ʜʨʫʛʦʛʦ) ʧʨʠʡʦʤʫ ʢʦʤʧʣʝʢʩʥʦʾ ʨʫʙʢʠ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ. ʋ ʢʦʞʝʥ ʥʘʩʪʫʧʥʠʡ ʧʨʠʡʦʤ ʨʫʙʢʠ 

ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ ʟʜʽʡʩʥʶʚʘʪʠʤʝʪʴʩʷ ʧʦʻʜʥʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʨʫʙʢʠ ʛʦʣʦʚʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʟ 

ʧʝʚʥʠʤ ʚʠʜʦʤ ʨʫʙʦʢ ʜʦʛʣʷʜʫ ʟʘ ʤʦʣʦʜʠʤ ʧʦʢʦʣʽʥʥʷʤ ʜʝʨʝʚ ʛʦʩʧʦʜʘʨʩʴʢʦʮʽʥʥʠʭ ʧʦʨʽʜ.   

ɺʠʩʥʦʚʢʠ. ɼʦʩʣʽʜʥʽ ʨʫʙʢʠ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ ʟʜʽʡʩʥʶʶʪʴ ʜʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʯʠʩʪʠʭ 

ʦʜʥʦʚʽʢʦʚʠʭ ʩʦʩʥʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʥʘ ʨʽʟʥʦʚʽʢʦʚʽ ʤʽʰʘʥʦʛʦ ʩʢʣʘʜʫ ʩʦʩʥʦʚʽ ʜʝʨʝʚʦʩʪʘʥʠ. ɼʦ 

ʨʫʙʢʠ ʧʨʠʟʥʘʯʘʶʪʴ ʜʝʨʝʚʦʩʪʘʥʠ ʟ ʧʦʚʥʦʪʦʶ 0,6 ʽ ʙʽʣʴʰʝ ʟ ʥʘʷʚʥʽʩʪʶ ʚʽʜʤʝʨʣʠʭ ʜʝʨʝʚ ʩʦʩʥʠ 

ʟʚʠʯʘʡʥʦʾ ɯïɯɯ ʢʣʘʩʽʚ ʨʦʩʪʫ ʘʙʦ ʯʘʩʪʢʦʶ ʦʩʣʘʙʣʝʥʠʭ ʜʝʨʝʚ ʙʽʣʴʰʝ ʥʽʞ 20 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ.  

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʧʝʨʰʦʛʦ ʧʨʠʡʦʤʫ ʨʫʙʦʢ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ ʟʘ ʨʽʟʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ 

ʨʦʟʨʽʜʞʝʥʥʷ ʩʪʘʥʦʚʠʣʘ ʙʣʠʟʴʢʦ 25 % ʟʘʧʘʩʫ ʜʝʨʝʚʦʩʪʘʥʽʚ. ʊʦʚʘʨʥʘ ʩʪʨʫʢʪʫʨʘ ʟʘʛʦʪʦʚʣʝʥʦʾ 

ʜʝʨʝʚʠʥʠ ʫ ʧʝʨʰʠʡ ʧʨʠʡʦʤ ʨʫʙʦʢ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ ʩʷʛʘʣʘ: ʜʽʣʦʚʦʾ ï 53ï74 %, ʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʩʠʨʦʚʠʥʠ ï 15ï21 %, ʜʨʦʚô̫ ʥʦʾ ï 11ï26 %. 

ɺʠʣʫʯʝʥʥʷ ʜʝʨʝʚ ʚʫʟʴʢʠʤʠ ʩʤʫʛʘʤʠ ʟʘʚʰʠʨʰʢʠ 1,0ï1,5 ʚʠʩʦʪʠ ʜʝʨʝʚʦʩʪʘʥʫ ʪʘ 

ʢʽʣʴʯʘʩʪʠʤʠ ʧʨʦʛʘʣʠʥʘʤʠ ʨʦʟʤʽʨʦʤ 1,5 ʚʠʩʦʪʠ ʜʝʨʝʚʦʩʪʘʥʫ ʟ ʨʦʟʨʽʜʞʝʥʥʷʤ ʜʝʨʝʚʦʩʪʘʥʫ ʫ 

ʧʨʠʣʝʛʣʽʡ ʩʤʫʞʮʽ ʚʽʜʥʦʚʣʝʥʥʷ ʚʠʷʚʠʣʦ ʥʘʡʙʽʣʴʰʽ ʧʦʢʘʟʥʠʢʠ ʚʽʜʧʘʜʫ ʫ ʟʘʣʠʰʝʥʽʡ ʯʘʩʪʠʥʽ 

ʜʝʨʝʚʦʩʪʘʥʫ. ʊʦʤʫ ʥʘʡʜʦʮʽʣʴʥʽʠhʤ ʻ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʘʣʠʥ ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ ʟ ʨʦʟʤʽʨʦʤ ʫ 

ʧʦʧʝʨʝʯʥʠʢʫ 1,0 ʩʝʨʝʜʥʴʦʾ ʚʠʩʦʪʠ ʜʝʨʝʚʦʩʪʘʥʫ. ʇʽʩʣʷ ʧʝʨʰʦʛʦ ʧʨʠʡʦʤʫ ʨʫʙʢʠ 

ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ ʩʪʽʡʢʽʩʪʴ ʩʦʩʥʦʚʦʛʦ ʜʝʨʝʚʦʩʪʘʥʫ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʥʘ ʜʽʣʷʥʢʘʭ ʟʽ ʩʪʚʦʨʝʥʥʷʤ 

ʧʨʦʛʘʣʠʥ ʧʨʷʤʦʢʫʪʥʦʾ ʘʙʦ ʢʚʘʜʨʘʪʥʦʾ ʬʦʨʤʠ ʟ ʨʦʟʤʽʨʦʤ ʫ ʧʦʧʝʨʝʯʥʠʢʫ ʚʽʜ 1,0 ʜʦ 1,5 

ʩʝʨʝʜʥʴʦʾ ʚʠʩʦʪʠ ʜʝʨʝʚʦʩʪʘʥʫ (ʧʣʦʱʘ ʥʝ ʙʽʣʴʰʝ ʥʽʞ 600 ʤ
2
). ʂʽʣʴʢʽʩʪʴ çʚʽʢʦʥè ʚʽʜʥʦʚʣʝʥʥʷ 

ʤʘ̒ ʙʫʪʠ ʥʝ ʙʽʣʴʰʝ ʥʽʞ 5 ʥʘ 1 ʛʘ. ʋ ʦʜʥʦʚʽʢʦʚʠʭ ʩʦʩʥʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʧʦʩʪʫʧʦʚʠʡ ʩʧʦʩʽʙ ʨʫʙʢʠ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ. 

ɺʠʣʫʯʝʥʥʷ ʜʝʨʝʚ ʫ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜ ʥʘʧʝʨʝʜʦʜʥʽ ʚʠʧʘʜʽʥʥʷ ʥʘʩʽʥʥʷ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʟʘ 

ʫʩʧʽʰʥʦʩʪʽ ʥʘʩʽʥʥʻʥʦʰʝʥʥʷ 3 ʙʘʣʠ ʽ ʚʠʱʽʡ ʟʘʙʝʟʧʝʯʫʻ ʟʘʜʦʚʽʣʴʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʩʦʩʥʠ. ʊʦʤʫ 

ʧʦʪʨʽʙʥʦ ʚʠʙʠʨʘʪʠ ʦʩʽʥʥʽʡ ʘʙʦ ʟʠʤʦʚʠʡ ʩʝʟʦʥ ʨʫʙʢʠ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ. 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʫʙʢʠ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ (ʧʽʩʣʷ 

ʚʠʧʘʜʽʥʥʷ ʥʘʩʽʥʥʷ) ʧʦʪʨʽʙʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʟʘʭʦʜʠ ʩʧʨʠʷʥʥʷ ʧʦʥʦʚʣʝʥʥʶ ʩʦʩʥʠ (ʨʦʟʧʫʰʫʚʘʥʥʷ 

ˇʨʫʥʪʫ, ʧʽʜʩʽʚʘʥʥʷ ʥʘʩʽʥʥʷ, ʩʘʜʽʥʥʷ ʩʽʷʥʮʽʚ ʜʝʨʝʚ ʛʦʣʦʚʥʠʭ ʧʦʨʽʜ). ʂʦʞʥʠʡ ʥʘʩʪʫʧʥʠʡ 

ʧʨʠʡʦʤ ʨʫʙʢʠ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ ʧʨʠʟʥʘʯʘʶʪʴ ʧʽʩʣʷ ʟʽʤʢʥʝʥʥʷ ʤʦʣʦʜʥʷʢʫ ʛʦʣʦʚʥʠʭ ʧʦʨʽʜ ʥʘ 

ʧʦʧʝʨʝʜʥʴʦ ʟʨʫʙʘʥʠʭ ʜʽʣʷʥʢʘʭ ʟ ʦʜʥʦʯʘʩʥʠʤ ʧʨʦʚʝʜʝʥʥʷʤ ʨʫʙʢʠ ʜʦʛʣʷʜʫ ʟʘ ʤʦʣʦʜʠʤ 

ʧʦʢʦʣʽʥʥʷʤ 
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Zhezhkun A. M.  

EXPERIMENTAL CONVERSION FELLINGS IN PINE STANDS OF EAST POLISSYA 

State enterprise "Novgorod-Siverska Forest Research Station "  

Experimental combined conversion fellings were conducted in weakened middle age pure artificial pine stands. 

Active experiments consisted of 5 variants of thinning: formation of square, rectangular, strip and rounded gaps, with 

the use of thinning in a renewal stripe joining to the gap and without it as well as even thinning. Intensity of the thinning 

on the plot was about 25 % of standing volume.  

For retention of pine stand stability the best results were obtained for variants with the rounded gaps having a cross-

sectional size of 1,0 mid height of pine stand, and also for square and rectangular gaps (of 1,0ï1,5 mid height of the 

stand). The best conditions for regeneration of principal species are formed in a seminal year on the plots of autumn and 

winter harvesting. After conversion felling in a spring and summer period it is required to implement measures for 

assistance to regeneration for the principal species (soil loosening, seeds sowing or planting of seedlings of principal 

species). 

K e y  w o r d s : combined conversion felling, intensity of felling, variants of thinning, small gaps of renewal, 

mortality. 

 

ɾʝʞʢʫʥ ɸ. ʅ. 

ʆʇʓʊʅʓɽ ʈʋɹʂʀ ʇɽʈɽʌʆʈʄʀʈʆɺɸʅʀʗ ɺ ʉʆʉʅʆɺʓʍ ɼʈɽɺʆʉʊʆʗʍ ɺʆʉʊʆʏʅʆɻʆ ʇʆʃɽʉʔʗ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ çʅʦʚʛʦʨʦʜ-ʉʝʚʝʨʩʢʘʷ ʣʝʩʥʘʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʩʪʘʥʮʠʷè  

ʆʧʳʪʥʳʝ ʢʦʤʧʣʝʢʩʥʳʝ ʨʫʙʢʠ ʧʝʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʧʨʦʚʝʜʝʥʳ ʚ ʦʩʣʘʙʣʝʥʥʳʭ ʩʨʝʜʥʝʚʦʟʨʘʩʪʥʳʭ ʯʠʩʪʳʭ 

ʩʦʩʥʦʚʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ. ɸʢʪʠʚʥʳʝ ʵʢʩʧʝʨʠʤʝʥʪʳ ʩʦʩʪʦʷʣʠ ʠʟ 5 ʚʘʨʠʘʥʪʦʚ 

ʠʟʨʝʞʠʚʘʥʠʷ: ʦʙʨʘʟʦʚʘʥʠʝ ʧʨʦʛʘʣʠʥ ʢʚʘʜʨʘʪʥʦʡ ʬʦʨʤʳ, ʧʨʷʤʦʫʛʦʣʴʥʦʡ, çʫʟʢʦʣʝʩʦʩʝʯʥʦʡè, ʦʢʨʫʛʣʦʡ ʬʦʨʤ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʠ ʙʝʟ ʧʨʠʤʝʥʝʥʠʷ ʠʟʨʝʞʠʚʘʥʠʷ  ʚ ʚʦʟʦʙʥʦʚʠʪʝʣʴʥʦʡ ʧʦʣʦʩʝ, ʧʨʠʤʳʢʘʶʱʝʡ ʢ ʧʨʦʛʘʣʠʥʝ, ʘ ʪʘʢʞʝ 

ʨʘʚʥʦʤʝʨʥʦʝ ʠʟʨʝʞʠʚʘʥʠʝ. ʀʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʨʝʞʠʚʘʥʠʷ ʥʘ ʜʝʣʷʥʢʝ ʩʦʩʪʘʚʣʷʣʘ ʦʢʦʣʦ 25 % ʟʘʧʘʩʘ.  

ɼʣʷ ʩʦʭʨʘʥʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʩʦʩʥʦʚʦʛʦ ʥʘʩʘʞʜʝʥʠʷ ʣʫʯʰʠʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʣʫʯʝʥʳ ʚ ʚʘʨʠʘʥʪʘʭ ʩ 

ʧʨʦʛʘʣʠʥʘʤʠ ʦʢʨʫʛʣʦʡ ʬʦʨʤʳ c ʨʘʟʤʝʨʘʤʠ ʚ ʧʦʧʝʨʝʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 1,0 ʩʨʝʜʥʝʡ ʚʳʩʦʪʳ ʩʦʩʥʦʚʦʛʦ ʜʨʝʚʦʩʪʦʷ, 

ʘ ʪʘʢʞʝ ʢʚʘʜʨʘʪʥʦʡ, ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʬʦʨʤ (1,0ï1,5 ʩʨʝʜʥʝʡ ʚʳʩʦʪʳ ʜʨʝʚʦʩʪʦʷ). ʃʫʯʰʠʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʛʣʘʚʥʳʭ ʧʦʨʦʜ ʩʢʣʘʜʳʚʘʶʪʩʷ ʚ ʩʝʤʝʥʥʦʡ ʛʦʜ ʥʘ ʜʝʣʷʥʢʘʭ ʦʩʝʥʥʝ-ʟʠʤʥʝʡ ʟʘʛʦʪʦʚʢʠ ʜʨʝʚʝʩʠʥʳ. 

ʇʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʨʫʙʦʢ ʧʝʨʝʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʚʝʩʝʥʥʝ-ʣʝʪʥʠʡ ʧʝʨʠʦʜ ʪʨʝʙʫʝʪʩʷ ʦʩʫʱʝʩʪʚʣʷʪʴ ʤʝʨʳ ʩʦʜʝʡʩʪʚʠʷ 

ʚʦʟʦʙʥʦʚʣʝʥʠʶ ʛʣʘʚʥʳʭ ʧʦʨʦʜ (ʨʳʭʣʝʥʠʝ ʧʦʯʚʳ, ʧʦʜʩʝʚ ʩʝʤʷʥ ʠʣʠ ʚʳʩʘʞʠʚʘʥʠʝ ʩʝʷʥʮʝʚ ʛʣʘʚʥʳʭ ʧʦʨʦʜ). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʤʧʣʝʢʩʥʳʝ ʨʫʙʢʠ ʧʝʨʝʬʦʨʤʠʨʦʚʘʥʠʷ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʨʫʙʢʠ, ʚʘʨʠʘʥʪʳ 

ʠʟʨʝʞʠʚʘʥʠʷ, çʦʢʥʘè ʚʦʟʦʙʥʦʚʣʝʥʠʷ, ʦʪʧʘʜ 

 

E-mail: desna-90@ukr.net 
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ʋɼʂ 630*228.7 : 630*228.8 

ʆ. ɺ. ʂʆɹɽʎʔ
*
 

ʉɸʅɯʊɸʈʅʀʁ ʉʊɸʅ ɼʋɹʆɺʀʍ ʅɸʉɸɼɾɽʅʔ  

ɺɽʃʀʂʆɸʅɸɼʆʃʔʉʔʂʆɻʆ ʃɯʉʆɺʆɻʆ ʄɸʉʀɺʋ  
ʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʮʽʾ ʽʤ. ɻ. ʄ. ɺʠʩʦʮʴʢʦʛʦ 

 
ɼʦʩʣʽʜʞʝʥʦ ʜʠʥʘʤʽʢʫ ʽʥʜʝʢʩʫ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʪʘ ʟʘʧʘʩʫ ʩʫʭʦʩʪʦʶ ʚ ʯʠʩʪʠʭ  ̔ʤʽʰʘʥʠʭ ʜʫʙʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ 

ɺʝʣʠʢʦʘʥʘʜʦʣʴʩʴʢʦʛʦ ʣʽʩʦʚʦʛʦ ʤʘʩʠʚʫ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʦʟʧʦʜʽʣ ʜʝʨʝʚ ʜʫʙʘ ʥʘ ʧʨʦʙʥʠʭ ʧʣʦʱʘʭ ʟʘ ʢʣʘʩʘʤʠ 

ʂʨʘʬʪʘ ʪʘ ʢʘʪʝʛʦʨʽʷʤʠ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ. ɺʠʷʚʣʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʽʥʜʝʢʩʦʤ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʜʫʙʦʚʠʭ 

ʥʘʩʘʜʞʝʥʴ ʪʘ ʫʯʘʩʪʶ ʫ ʾʭʥʴʦʤʫ ʩʢʣʘʜʽ ʩʫʧʫʪʥʽʭ ʧʦʨʽʜ. ʇʽʜʪʚʝʨʜʞʝʥʦ ʧʨʽʦʨʠʪʝʪʥʠʡ ʥʘʧʨʷʤ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʩʪʽʡʢʠʭ ʜʫʙʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʚ ʫʤʦʚʘʭ ʧʽʚʥʽʯʥʦʛʦ ʉʪʝʧʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ɺʝʣʠʢʦʘʥʘʜʦʣʴʩʴʢʠʡ ʣʽʩʦʚʠʡ ʤʘʩʠʚ, ʜʫʙʦʚʽ ʥʘʩʘʜʞʝʥʥʷ, ʩʢʣʘʜ ʜʝʨʝʚʦʩʪʘʥʫ, ʷʨʫʩ, 

ʩʫʭʦʩʪʽʡ, ʽʥʜʝʢʩ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ, ʢʣʘʩ ʂʨʘʬʪʘ.  

 

ɺʩʪʫʧ. ɺʝʣʠʢʦʘʥʘʜʦʣʴʩʴʢʠʡ ʣʽʩʦʚʠʡ ʤʘʩʠʚ ʙʫʚ ʟʘʢʣʘʜʝʥʠʡ ɺ. ɭ. ɻʨʘʬʬʦʤ ʫ 1843 ʨ. ʷʢ 

ʝʢʩʧʝʨʠʤʝʥʪ ʟ ʣʽʩʦʨʦʟʚʝʜʝʥʥʷ ʚ ʫʤʦʚʘʭ ʩʫʭʦʛʦ ʚʽʜʢʨʠʪʦʛʦ ʧʽʜʚʠʱʝʥʦʛʦ ʩʪʝʧʫ. ʅʘ ʩʴʦʛʦʜʥʽ 

ʤʘʩʠʚ ʻ ʞʠʚʠʤ ʧʨʠʢʣʘʜʦʤ ʧʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʮʴʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʪʘ ʥʘʫʢʦʚʠʤ 

ʜʦʨʦʙʢʦʤ ʧʦʢʦʣʽʥʴ ʚʯʝʥʠʭ-ʣʽʩʽʚʥʠʢʽʚ, ʘ ɺʝʣʠʢʦʘʥʘʜʦʣʴʩʴʢʠʡ ʣʽʩʦʚʠʡ ʢʦʣʝʜʞ, ʧʦʧʨʠ ʡʦʛʦ 

ʛʝʦʛʨʘʬʽʯʥʫ ʙʣʠʟʴʢʽʩʪʴ ʜʦ ʨʘʡʦʥʫ ʧʨʦʚʝʜʝʥʥʷ ʘʥʪʠʪʝʨʦʨʠʩʪʠʯʥʦʾ ʦʧʝʨʘʮʽʾ ʫ ɼʦʥʝʮʴʢʽʡ 

ʦʙʣʘʩʪʽ, ʧʨʦʜʦʚʞʫʻ ʛʦʪʫʚʘʪʠ ʩʧʝʮʽʘʣʽʩʪʽʚ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʫʩʧʽʰʥʽʩʪʴ 

ʪʘ ʜʦʮʽʣʴʥʽʩʪʴ ʰʪʫʯʥʦʛʦ ʣʽʩʦʨʦʟʚʝʜʝʥʥʷ ʚ ʉʪʝʧʫ, ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʥʘ ʧʨʘʢʪʠʮʽ ʚʠʥʠʢʘʶʪʴ 

ʧʠʪʘʥʥʷ ʱʦʜʦ ʚʝʜʝʥʥʷ ʛʦʩʧʦʜʘʨʩʪʚʘ ʫ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʨʝʛʽʦʥʫ, ʟʦʢʨʝʤʘ ï ʫ 

ʩʝʨʝʜʥʴʦʚʽʢʦʚʠʭ, ʧʨʠʩʪʠʛʘʶʯʠʭ ʪʘ ʩʪʠʛʣʠʭ ʜʫʙʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ. ɿʘ ʦʩʪʘʥʥʽʤʠ ʜʘʥʠʤʠ [3, 4] 

ʫ ʧʝʨʽʦʜ ʽʟ 2007 ʧʦ 2013 ʨʨ. ʧʣʦʱʽ ʜʫʙʦʚʠʭ ʣʽʩʽʚ ɼʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʽ, ʦʭʦʧʣʝʥʠʭ ʧʨʦʮʝʩʘʤʠ 

ʚʩʠʭʘʥʥʷ, ʟʙʽʣʴʰʠʣʠʩʷ ʟ 12,2 ʜʦ 17,7 %, ʘ ʧʣʦʱʘ ʜʫʙʦʚʠʭ ʥʘʩʘʜʞʝʥʴ, ʷʢʽ ʟʘʟʥʘʣʠ ʚʩʠʭʘʥʥʷ 

ʩʝʨʝʜʥʴʦʛʦ ʪʘ ʩʠʣʴʥʦʛʦ ʩʪʫʧʝʥʽʚ, ʟʙʽʣʴʰʠʣʘʩʷ ʚʜʚʽʯʽ ï ʟ 6,4 ʜʦ 13,1 %. ɺʩʠʭʘʶʪʴ ʥʘʩʘʤʧʝʨʝʜ 

ʧʨʠʩʪʠʛʣʽ ʪʘ ʩʪʠʛʣʽ ʜʫʙʦʚʽ ʜʝʨʝʚʦʩʪʘʥʠ ɼʇ çʄʘʨʽʫʧʦʣʴʩʴʢʘ ʃʅɼʉè, ɼʇ çɺʝʣʠʢʦʘʥʘ-

ʜʦʣʴʩʴʢʝ ʃɻè, ɼʇ çɻʦʨʣʽʚʩʴʢʝ ʃɻè, ɼʇ çʇʨʠʘʟʦʚʩʴʢʝ ʃɻè, ʘ ʪʘʢʦʞ ʩʝʨʝʜʥʴʦʚʽʢʦʚʽ ʜʫʙʦʚʽ 

ʜʝʨʝʚʦʩʪʘʥʠ, ʱʦ ʨʦʩʪʫʪʴ ʫ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚʘʭ (ʧʝʨʝʚʘʞʥʦ ʫ ʟʙʽʜʥʝʥʠʭ 

ʩʫʭʠʭ ʝʜʘʪʦʧʘʭ ʎʝʥʪʨʘʣʴʥʦʛʦ ɼʦʥʙʘʩʫ). ʅʘʨʘʟʽ ʥʘʫʢʦʚʮʽ ʥʝ ʤʘʶʪʴ ʻʜʠʥʦʛʦ ʧʦʛʣʷʜʫ ʱʦʜʦ 

ʧʨʠʯʠʥʠ ʮʠʭ ʷʚʠʱ. ɺʚʘʞʘʶʪʴ, ʱʦ ʚʩʠʭʘʥʥʷ ʜʫʙʘ ʟʫʤʦʚʣʝʥʝ ʷʢ ʘʙʽʦʪʠʯʥʠʤʠ (ʧʦʩʫʭʘ, ʥʝʩʪʘʯʘ 

ʚʦʣʦʛʠ ʪʘ ʦʧʘʜʽʚ ʫ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ), ʪʘʢ ʽ ʘʥʪʨʦʧʦʛʝʥʥʠʤʠ (ʥʝʧʨʘʚʠʣʴʥʝ ʚʝʜʝʥʥʷ 

ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ) ʯʠʥʥʠʢʘʤʠ [2, 3, 7]. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʻ ʘʥʘʣʽʟ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʜʫʙʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʩʪʝʧʦʚʦʾ ʯʘʩʪʠʥʠ 

ʋʢʨʘʾʥʠ ʥʘ ʧʨʠʢʣʘʜʽ ʜʝʨʝʚʦʩʪʘʥʽʚ ɺʝʣʠʢʦʘʥʘʜʦʣʴʩʴʢʦʛʦ ʣʽʩʦʚʦʛʦ ʤʘʩʠʚʫ ʪʘ ʚʠʟʥʘʯʝʥʥʷ 

ʰʣʷʭʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʾʭʥʴʦʛʦ ʩʪʘʥʫ.  

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʉʪʘʥ ʜʫʙʦʚʠʭ ʥʘʩʘʜʞʝʥʴ  ̔ ʩʪʫʧʽʥʴ ʾʭʥʴʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠ ʽʥʜʝʢʩʦʤ ʩʪʘʥʫ ʜʝʨʝʚʦʩʪʘʥʽʚ ɯʩ, ʷʢʠʡ ʚʠʟʥʘʯʘʣʠ ʥʘ ʪʠʤʯʘʩʦʚʠʭ ʧʨʦʙʥʠʭ 

ʧʣʦʱʘʭ ʟʘ ʚʽʜʧʦʚʽʜʥʦʶ ʤʝʪʦʜʠʢʦʶ [14, 15]. ʉʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʜʝʨʝʚ ʚʠʟʥʘʯʘʣʠ ʟʛʽʜʥʦ ʟʽ 

ʰʢʘʣʦʶ ʢʘʪʝʛʦʨʽʡ ʩʪʘʥʫ, ʥʘʚʝʜʝʥʦʶ ʫ ʉʘʥʽʪʘʨʥʠʭ ʧʨʘʚʠʣʘʭ ʚ ʣʽʩʘʭ ʋʢʨʘʾʥʠ [15]. ʂʘʪʝʛʦʨʽʶ 

ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʚʠʟʥʘʯʘʣʠ ʟʘ ʩʫʢʫʧʥʽʩʪʶ ʙʽʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ï ʛʫʩʪʦʪʦʶ ʢʨʦʥʠ, 

ʥʘʷʚʥʽʩʪʶ, ʢʦʣʴʦʨʦʤ  ̔ʭʘʨʘʢʪʝʨʦʤ ʨʦʟʧʦʜʽʣʫ ʣʠʩʪʷ, ʧʦʰʢʦʜʞʝʥʽʩʪʶ ʢʦʤʘʭʘʤʠ ʪʘ ʟʙʫʜʥʠʢʘʤʠ 

ʭʚʦʨʦʙ, ʥʘʷʚʥʽʩʪʶ ʩʫʭʠʭ ʛʽʣʦʢ, ʩʪʘʥʦʤ ʢʦʨʠ ʪʦʱʦ. ɿʘʛʘʣʦʤ ʙʫʣʦ ʟʘʢʣʘʜʝʥʦ 60 ʧʨʦʙʥʠʭ ʧʣʦʱ 

ʟʘ ʤʝʪʦʜʠʢʘʤʠ, ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʚ ʣʽʩʽʚʥʠʮʪʚʽ ʪʘ ʣʽʩʦʚʽʡ ʪʘʢʩʘʮʽʾ [1, 6, 9]. ɸʥʘʣʽʟ 

ʝʣʝʢʪʨʦʥʥʦʾ ʙʘʟʠ ʜʘʥʠʭ ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷ çʃʽʩʦʚʠʡ ʬʦʥʜ ʋʢʨʘʾʥʠè ʩʪʘʥʦʤ ʥʘ 01.01.2011 

ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʠʤ ʘʣʛʦʨʠʪʤʦʤ [5]. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɸʥʘʣʽʟ ʝʣʝʢʪʨʦʥʥʦʾ ʙʘʟʠ ʜʘʥʠʭ ɺʆ çʋʢʨʜʝʨʞʣʽʩʧʨʦʝʢʪè 

ʩʚʽʜʯʠʪʴ, ʱʦ ʩʪʘʥʦʤ ʥʘ 2010 ʨ. ʥʘ 99 % ʧʣʦʱʽ ʜʫʙʦʚʽ ʥʘʩʘʜʞʝʥʥʷ ɺʝʣʠʢʦʘʥʘʜʦʣʴʩʴʢʦʛʦ 

ʣʽʩʦʚʦʛʦ ʤʘʩʠʚʫ (ʢʚ. 1ï90 ɺʝʣʠʢʦʘʥʘʜʦʣʴʩʴʢʦʛʦ ʣʽʩʥʠʮʪʚʘ ɼʇ çɺʝʣʠʢʦʘʥʘʜʦʣʴʩʴʢʝ ʃɻè) 

ʨʦʩʪʫʪʴ ʚ ʫʤʦʚʘʭ ʩʚʽʞʦʾ (80 %, 1,39 ʪʠʩ. ʛʘ) ʪʘ ʩʫʭʦʾ (19 %, 0,33 ʪʠʩ. ʛʘ) ʙʝʨʝʩʪʦʚʦ-ʧʘʢʣʝʥʦʚʦʾ 

                                                 
*
 É ʆ. ɺ. ʂʦʙʝʮʴ, 2015 
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ʜʽʙʨʦʚʠ. ʇʦʥʘʜ 84 % (1,45 ʪʠʩ. ʛʘ) ʧʣʦʱ ʟʘʡʤʘʶʪʴ ʜʫʙʦʚʽ ʥʘʩʘʜʞʝʥʥʷ ʰʪʫʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ; 

15 % (0,26 ʪʠʩ. ʛʘ) ï ʧʦʨʦʩʣʝʚʦʛʦ, ʽ ʤʝʥʰʝ ʥʽʞ 1 % ï ʧʨʠʨʦʜʥʦʛʦ ʥʘʩʽʥʥʻʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ɿʘ 

ʜʘʥʠʤʠ ʧʨʦʙʥʠʭ ʧʣʦʱ, ʟʘʢʣʘʜʝʥʠʭ ʫ ʜʫʙʦʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ɺʝʣʠʢʦʘʥʘʜʦʣʴʩʴʢʦʛʦ ʣʽʩʦʚʦʛʦ 

ʤʘʩʠʚʫ, ʥʘʡʙʽʣʴʰ ʧʦʢʘʟʦʚʽ ʟ ʷʢʠʭ ʧʦʜʘʥʽ ʚ ʪʘʙʣ. 1, ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʛʽʨʰʝʥʥʷ ʩʘʥʽʪʘʨʥʦʛʦ 

ʩʪʘʥʫ ʜʝʨʝʚʦʩʪʘʥʽʚ ʦʙʦʭ ʧʝʨʝʚʘʞʘʶʯʠʭ ʪʠʧʽʚ ʣʽʩʫ, ʧʦʯʠʥʘʶʯʠ ʚʞʝ ʟ VIïVII  ʢʣʘʩʽʚ ʚʽʢʫ.  
ʊʘʙʣʠʮʷ 1 

ʃʽʩʽʚʥʠʯʦ-ʪʘʢʩʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ ʜʫʙʦʚʠʭ ʥʘʩʘʜʞʝʥʴ 

 

ɺʽʢ, 

ʨʦʢʽʚ 

ʉʢʣʘʜ 

ʥʘʩʘʜʞʝʥʥʷ 

ʂʣʘʩ 

ʙʦʥʽʪʝʪʫ 

ɿʘʧʘʩ ʜʫʙʘ, ʤ
3
Ŀʛʘ

-1
 

ɿʘʧʘʩ 

ʩʫʭʦʩʪʦʶ, 

ʤ
3
Ŀʛʘ

-1
 

ʏʘʩʪʢʘ 

ʩʫʭʦʩʪʦʶ ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ 

ʟʘʧʘʩʫ ʜʫʙʘ, 

% 

ɯʥʜʝʢʩ ʩʪʘʥʫ 

ʟʘʛʘʣʴʥʠʡ 

ʫ ʪʦʤʫ 

ʯʠʩʣʽ ï

ʜʝʨʝʚ, ʱʦ 

ʨʦʩʪʫʪʴ 

ʫʩʴʦʛʦ 

ʥʘʩʘʜʞʝʥʥʷ 

ʫ ʪʦʤʫ 

ʯʠʩʣʽ ï 

ʜʫʙʘ 

D1-ʙʢɼ, ʯʠʩʪʽ ʰʪʫʯʥʽ ʜʝʨʝʚʦʩʪʘʥʠ 

71 10ɼʟ ɯɯ 200 180 20 10,0 2,07 2,07 

85 10ɼʟ+ʂʣʧ ʦʜ. ʗʟ ɯɯɯ 185 165 20 10,8 2,05 2,11 

95 10ɼʟ ɯɯɯ 240 211 29 12,1 2,16 2,16 

102 10ɼʟ ɯɯ 313 269 44 14,1 2,54 2,54 

112 10ɼʟ ɯɯɯ 217 181 36 16,6 2,75 2,75 

D2-ʙʢɼ, ʯʠʩʪʽ ʰʪʫʯʥʽ ʜʝʨʝʚʦʩʪʘʥʠ 

54 10ɼʟ+ʂʣʛ ɯ 221 205 16 7,2 1,76 1,78 

61 10ɼʟ+ʗʟ ɯ 245 224 21 8,6 1,87 1,90 

77 10ɼʟ ʦʜ.ʂʣʧ, ʂʣʛ ɯɯɯ 206 188 18 8,7 2,01 2,05 

85 10ɼʟ+ʂʣʧ ɯɯɯ 193 175 18 9,3 2,11 2,14 

95 10ɼʟ+ʗʟ ɯɯɯ 225 202 23 10,2 2,03 2,06 

102 10ɼʟ ɯɯɯ 220 192 28 12,7 2,42 2,42 

115 10ɼʟ ɯɯ 283 235 48 17,0 2,86 2,86 

125 10ɼʟ ɯɯ 353 290 63 17,8 3,03 3,03 

D1-ʙʢɼ, ʤʽʰʘʥʽ ʰʪʫʯʥʽ ʜʝʨʝʚʦʩʪʘʥʠ 

57 8ɼʟ2ʂʣʛ ɯʘ 237 229 8 3,4 1,48 1,55 

67 9ɼʟ1ʗʟ ɯ 194 182 12 6,2 1,56 1,60 

77 8ɼʟ1ʗʟ1ʂʣʛ ɯ 246 229 17 6,9 1,67 1,78 

82 8ɼʟ2ʂʣʛ ɯɯɯ 170 158 12 7,1 1,61 1,70 

100 7ɼʟ1ʗʟ1ʂʣʧ1ʂʣʛ ɯɯɯ 196 180 16 8,2 1,82 2,05 

102 9ɼʟ1ʂʣʛ ɯɯɯ 217 198 19 8,8 2,01 2,07 

117 8ɼʟ2ʗʟ ɯɯɯ 162 142 20 12,3 1,80 1,99 

D2-ʙʢɼ, ʤʽʰʘʥʽ ʰʪʫʯʥʽ ʜʝʨʝʚʦʩʪʘʥʠ 

57 8ɼʟ2ʂʣʛ ɯɯ 163 158 5 3,1 1,46 1,54 

63 9ɼʟ1ʂʣʛ+ʗʟ ɯ 244 231 13 5,3 1,49 1,54 

74 6ɼʟ2ʂʣʧ2ʗʟ+ʂʣʛ ɯɯ 138 129 9 6,5 1,40 1,61 

85 7ɼʟ2ʂʣʧ1ʂʣʛ ɯɯɯ 162 151 11 6,8 1,51 1,69 

95 8ɼʟ2ʗʟ+ʂʣʧ ɯɯɯ 168 155 13 7,7 1,62 1,75 

102 9ɼʟ1ʗʟ+ʂʣʛ ɯɯɯ 226 208 18 8,0 1,70 1,76 

115 5ɼʟ2ʗʟ2ʂʣʛ1ʂʣʧ ɯɯ 183 164 19 10,4 1,61 1,98 

ʏʠʩʪʽ ʧʦʨʦʩʣʝʚʽ ʜʝʨʝʚʦʩʪʘʥʠ 

52 10ɼʟ+ʂʣʧ, ʃʧʜ ɯɯ 210 187 23 11,0 2,16 2,25 

72 10ɼʟ+ʂʣʧ ɯɯ 219 188 31 14,2 2,54 2,59 

82 10ɼʟ ɯɯ 272 225 47 17,3 2,79 2,79 

92 10ɼʟ+ʗʟ IV 181 141 40 22,1 3,08 3,14 

102 10ɼʟ ɯɯɯ 246 193 53 21,5 3,00 3,00 

ʄʽʰʘʥʽ ʧʦʨʦʩʣʝʚʽ ʜʝʨʝʚʦʩʪʘʥʠ 

53 5ɼʟ5ʗʟ ɯ 150 141 9 6,0 1,41 1,73 

68 6ɼʟ4ʗʟ ɯɯ 163 151 12 7,4 1,46 1,77 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣ. 1 

ɺʢ̔, 

ʨʦʢʽʚ 

ʉʢʣʘʜ 

ʥʘʩʘʜʞʝʥʥʷ 

ʂʣʘʩ 

ʙʦʥʽʪʝʪʫ 

ɿʘʧʘʩ ʜʫʙʘ, ʤ
3
Ŀʛʘ

-1
 

ɿʘʧʘʩ 

ʩʫʭʦʩʪʦʶ, 

ʤ
3
Ŀʛʘ

-1
 

ʏʘʩʪʢʘ 

ʩʫʭʦʩʪʦʶ ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ 

ʟʘʧʘʩʫ ʜʫʙʘ, 

% 

ɯʥʜʝʢʩ ʩʪʘʥʫ 

ʟʘʛʘʣʴʥʠʡ 

ʫ ʪʦʤʫ 

ʯʠʩʣʽ ï

ʜʝʨʝʚ, ʱʦ 

ʨʦʩʪʫʪʴ 

ʫʩʴʦʛʦ 

ʥʘʩʘʜʞʝʥʥʷ 

ʫ ʪʦʤʫ 

ʯʠʩʣʽ ï 

ʜʫʙʘ 

77 9ɼʟ1ʗʟ ɯɯ 239 215 24 10,0 2,02 2,10 

82 8ɼʟ2ʗʟ ɯɯɯ 182 156 26 14,3 2,21 2,42 

91 4ɼʟ6ʗʟ ɯɯɯ 142 115 27 19,0 1,96 2,75 

96 7ɼʟ3ʂʣʛ ɯɯɯ 208 165 43 20,7 2,47 2,88 

 

ɿʘʛʘʣʴʥʽ ʪʝʥʜʝʥʮʽʾ ʻ ʧʦʜʽʙʥʠʤʠ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʣʽʩʫ ï ʯʠʩʪʽ ʜʝʨʝʚʦʩʪʘʥʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʥʘʯʥʦ ʚʠʱʠʤ ʽʥʜʝʢʩʦʤ ʩʪʘʥʫ ʧʦʨʽʚʥʷʥʦ ʽʟ ʤʽʰʘʥʠʤʠ. ʊʘʢ, ʽʥʜʝʢʩ ʩʪʘʥʫ 

ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ (Quercus robur L.) ʚ ʯʠʩʪʠʭ ʰʪʫʯʥʠʭ ʜʫʙʦʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ VIïʍ ʢʣʘʩʽʚ ʚʽʢʫ 

ʦʙʦʭ ʪʠʧʽʚ ʣʽʩʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʽʜ 1,65ï1,75 ʜʦ 2,40 ï ʮʽ ʥʘʩʘʜʞʝʥʥʷ ʻ ʦʩʣʘʙʣʝʥʠʤʠ, ʘ ʩʪʫʧʽʥʴ 

ʾʭʥʴʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ï ʩʣʘʙʢʠʤ. ɯʥʜʝʢʩ ʩʪʘʥʫ ʯʠʩʪʠʭ ʰʪʫʯʥʠʭ ʥʘʩʘʜʞʝʥʴ ʍɯïʍɯɯɯ ʢʣʘʩʽʚ 

ʚʽʢʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʽʜ 2,52 ʜʦ 2,75, ʘ ʥʘ ʜʝʷʢʠʭ ʜʽʣʷʥʢʘʭ ï ʜʦ 3,00. ʊʘʢʽ ʥʘʩʘʜʞʝʥʥʷ ʻ ʩʠʣʴʥʦ 

ʦʩʣʘʙʣʝʥʠʤʠ ʪʘ ʤʘʶʪʴ ʩʝʨʝʜʥʽʡ ʩʪʫʧʽʥʴ ʧʦʰʢʦʜʞʝʥʥʷ. ɼʠʥʘʤʽʢʘ ʽʥʜʝʢʩʫ ʩʪʘʥʫ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʥʘʩʘʜʞʝʥʴ ʟ̔ ʚʽʢʦʤ ʜʦʙʨʝ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʣʦʛʘʨʠʬʤʽʯʥʠʤʠ ʬʫʥʢʮʽʷʤʠ 

(ʨʠʩ. 1), ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʪʴ 0,70ï0,83. 

ʄʽʰʘʥʽ ʰʪʫʯʥʽ: ɯʩ= 0,61Ĭln(A)-0,94

ʏʠʩʪʽ ʰʪʫʯʥʽ: ɯʩ= 1,37Ĭln(A)-3,84

ʄʽʰʘʥʽ ʧʦʨʦʩʣʝʚʽ: ɯʩ= 1,80Ĭln(A)-5,50

ʏʠʩʪʽ ʧʦʨʦʩʣʝʚʽ: ɯʩ= 1,18Ĭln(A)-2,43
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ʈʠʩ. 1 ï ɼʠʥʘʤʽʢʘ ʽʥʜʝʢʩʫ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʚ ʯʠʩʪʠʭ  ̔ʤʽʰʘʥʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ  

ʰʪʫʯʥʦʛʦ ʪʘ ʧʦʨʦʩʣʝʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

 

ʄʽʰʘʥʽ ʰʪʫʯʥʽ ʜʝʨʝʚʦʩʪʘʥʠ ʻ ʩʪʽʡʢʽʠhʤʠ, ʘ ʽʥʜʝʢʩ ʩʪʘʥʫ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʫ ʾʭʥʴʦʤʫ 

ʩʢʣʘʜʽ, ʚʽʜʧʦʚʽʜʥʦ, ʤʝʥʰʠʤ, ʭʦʯʘ ʟ ʚʽʢʦʤ ʡʦʛʦ ʩʪʘʥ ʪʝʞ ʜʝʱʦ ʧʦʛʽʨʰʫʻʪʴʩʷ ʚʽʜ 1,50 (VI ʢʣʘʩ 

ʚʽʢʫ) ʜʦ 1,96 (ʍɯɯ ʢʣʘʩ ʚʽʢʫ).  

ʉʪʘʥ ʧʦʨʦʩʣʝʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʻ ʛʽʨʰʠʤ ʧʦʨʽʚʥʷʥʦ ʟʽ ʰʪʫʯʥʠʤʠ. ʏʠʩʪʽ ʧʦʨʦʩʣʝʚʽ 

ʜʫʙʥʷʢʠ VIïVII ʢʣʘʩʽʚ ʚʽʢʫ ʻ ʦʩʣʘʙʣʝʥʠʤʠ, ʤʘʶʪʴ ʧʦʢʘʟʥʠʢ ɯʩ 2,30ï2,50, ʟ ʚʽʢʦʤ ʾʭʥʽʡ ʩʪʘʥ 

ʧʦʛʽʨʰʫʻʪʴʩʷ. ʇʦʯʠʥʘʶʯʠ ʽʟ VIIɯ ʢʣʘʩʫ ʚʽʢʫ, ʚʦʥʠ ʟʘʟʥʘʶʪʴ ʧʦʰʢʦʜʞʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ 

ʩʪʫʧʝʥ ̫ʪʘ ʻ ʩʠʣʴʥʦ ʦʩʣʘʙʣʝʥʠʤʠ, ʽʥʜʝʢʩ ʩʪʘʥʫ ʜʝʨʝʚʦʩʪʘʥʽʚ ʍïʍɯ ʢʣʘʩʽʚ ʚʽʢʫ ʩʷʛʘʻ 2,95ï3,05. 

ʉʪʘʥ ʜʫʙʘ ʫ ʩʢʣʘʜʽ ʤʽʰʘʥʠʭ ʧʦʨʦʩʣʝʚʠʭ ʥʘʩʘʜʞʝʥʴ ʻ ʢʨʘʱʠʤ ʧʦʨʽʚʥʷʥʦ ʽʟ ʯʠʩʪʠʤʠ ï ʟ VI 

(ɯʩ=1,70) ʜʦ ɯʍ ʢʣʘʩʫ ʚʽʢʫ (ɯʩ=2,50) ʚʦʥʠ ʻ ʦʩʣʘʙʣʝʥʠʤʠ, ʫ ʩʪʘʨʰʦʤʫ ʚʽʮʽ ï ʩʠʣʴʥʦ 

ʦʩʣʘʙʣʝʥʠʤʠ (ɯʩ =2,70).  

ɿʘʛʘʣʦʤ ʨʽʟʥʠʮ ̫ ʤʽʞ ʩʘʥʽʪʘʨʥʠʤ ʩʪʘʥʦʤ ʜʫʙʘ ʫ ʩʢʣʘʜʽ ʯʠʩʪʠʭ  ̔ ʤʽʰʘʥʠʭ ʰʪʫʯʥʠʭ 

ʥʘʩʘʜʞʝʥʴ ʧʦʩʪʫʧʦʚʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʽʜ 7 % ʫ ʜʝʨʝʚʦʩʪʘʥʘʭ Vɯ ʢʣʘʩʫ ʚʽʢʫ ʜʦ 26 % ʫ 
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ʜʝʨʝʚʦʩʪʘʥʘʭ ʍɯɯ ʢʣʘʩʫ ʚʽʢʫ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʘʣʝʞʠʪʴ ʩʪʘʥʫ ʜʫʙʘ ʚʽʜ ʩʢʣʘʜʫ ʥʘʩʘʜʞʝʥʴ. 

ʈʽʟʥʠʮʷ ʤʽʞ ʽʥʜʝʢʩʘʤʠ ʩʪʘʥʫ ʯʠʩʪʠʭ  ̔ʤʽʰʘʥʠʭ ʧʦʨʦʩʣʝʚʠʭ ʜʫʙʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʟ ʚʽʢʦʤ, 

ʥʘʚʧʘʢʠ, ʟʤʝʥʰʫʻʪʴʩʷ ʚʽʜ 25 % ʩʪʦʩʦʚʥʦ ʜʝʨʝʚʦʩʪʘʥʽʚ Vɯ ʢʣʘʩʫ ʚʽʢʫ ʜʦ 8 % ï ʍ ʢʣʘʩʫ ʚʽʢʫ. 

ɼʫʙ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʟʘ ʙʽʦʣʦʛʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʻ ʤʝʥʰ ʩʪʽʡʢʠʤ ʽ, ʧʦʯʠʥʘʶʯʠ 

ʟ ʚʽʢʫ 80ï90 ʨʦʢʽʚ, ʡʦʛʦ ʩʪʘʥ ʧʦʛʽʨʰʫʻʪʴʩʷ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʢʣʘʜʫ ʥʘʩʘʜʞʝʥʥʷ.  

ʇ̔ ʜ ʯʘʩ ʘʥʘʣʽʟʫ ʨʦʟʧʦʜʽʣʫ ʜʝʨʝʚ ʜʫʙʘ ʥʘ ʧʨʦʙʥʠʭ ʧʣʦʱʘʭ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ ʩʘʥʽʪʘʨʥʦʛʦ 

ʩʪʘʥʫ ʯʽʪʢʦ ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʢʠ ʜʝʨʝʚ 1 ʪʘ 2 ʢʘʪʝʛʦʨʽʡ (ʟʜʦʨʦʚʽ ʪʘ 

ʦʩʣʘʙʣʝʥʽ) ʟ ʚʽʢʦʤ ʷʢ ʫ ʯʠʩʪʠʭ, ʪʘʢ ʽ ʫ ʤʽʰʘʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ. ʍʘʨʘʢʪʝʨʥʦ, ʱʦ ʫ ʯʠʩʪʠʭ 

ʜʫʙʥʷʢʘʭ VIïXIII  ʢʣʘʩʽʚ ʚʽʢʫ ʮʝʡ ʧʦʢʘʟʥʠʢ ʟʤʝʥʰʫʻʪʴʩʷ ʤʘʡʞʝ ʚʜʚʽʯʽ ï ʚʽʜ 80 ʜʦ 45 %, 

ʧʨʠʯʦʤʫ ʟ ʚʽʢʦʤ ʜʦʤʽʥʫʶʯʠʤʠ ʩʪʘʶʪʴ ʦʩʣʘʙʣʝʥʽ ʜʝʨʝʚʘ. ɺ ʤʽʰʘʥʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ ʟʘ 

ʚʽʜʧʦʚʽʜʥʠʡ ʧʝʨʽʦʜ ʯʘʩʪʢʘ ʟʜʦʨʦʚʠʭ ʪʘ ʦʩʣʘʙʣʝʥʠʭ ʝʢʟʝʤʧʣʷʨʽʚ ʟʤʝʥʰʫʻʪʴʩʷ ʣʠʰʝ ʥʘ 10ï

12 % (ʚʽʜ 90 ʜʦ 78ï80 %), ʘ ʦʩʥʦʚʥʫ ʯʘʩʪʠʥʫ (60ï70 %) ʩʪʘʥʦʚʣʷʪʴ ʟʜʦʨʦʚʽ ʜʝʨʝʚʘ (ʨʠʩ. 2, ʘ).  
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ʚ  

ʈʠʩ. 2 ï ʈʦʟʧʦʜʽʣ ʜʝʨʝʚ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ  

ʚ ʯʠʩʪʠʭ  ̔ʤʽʰʘʥʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ ʰʪʫʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ:  

ʘ ï 1 ʪʘ 2 ʢʘʪʝʛʦʨʽʾ; ʙ ï 3 ʪʘ 4 ʢʘʪʝʛʦʨʽʾ; ʚ ï 5 ʪʘ 6 ʢʘʪʝʛʦʨʽʾ 

 

ʏʘʩʪʢʘ ʜʝʨʝʚ ʜʫʙʘ 3 ʪʘ 4 ʢʘʪʝʛʦʨʽʡ (ʩʠʣʴʥʦ ʦʩʣʘʙʣʝʥʽ ʪʘ ʚʩʠʭʘʶʯʽ) ʫ ʤʽʰʘʥʠʭ 

ʥʘʩʘʜʞʝʥʥʷʭ VIïXII  ʢʣʘʩʽʚ ʚʽʢʫ ʟʘʣʠʰʘʻʪʴʩʷ ʧʦʨʽʚʥʷʥʦ ʩʪʘʙʽʣʴʥʦʶ ʪʘ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 
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7ï12 %, ʪʦʜʽ ʷʢ ʫ ʯʠʩʪʠʭ ʜʫʙʥʷʢʘʭ ʟ̔ ʚʽʢʦʤ ʚʦʥʘ ʧʦʩʪʫʧʦʚʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʽʜ 10 ʜʦ 30 % ʽ 

ʙʽʣʴʰʝ (ʨʠʩ. 2, ʙ). ʏʘʩʪʢʘ ʩʚʽʞʦʛʦ (5) ʪʘ ʩʪʘʨʦʛʦ (6) ʩʫʭʦʩʪʦʶ ʩʝʨʝʜ ʜʝʨʝʚ ʜʫʙʘ ʟ ʚʽʢʦʤ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʽʜ 2 ʜʦ 10ï14 % ʚ ʤʽʰʘʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʪʘ ʚʽʜ 8 ʜʦ 19ï20 % ï ʫ ʯʠʩʪʠʭ 

(ʨʠʩ. 2, ʚ). ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʯʠʩʪʠʭ ʜʫʙʦʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʦʯʝʚʠʜʥʠʤ ʚʽʜʙʫʚʘʻʪʩʴʷ ʩʫʪʪʻʚʝ 

ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʪʢʠ ʩʠʣʴʥʦ ʦʩʣʘʙʣʝʥʠʭ, ʫʩʠʭʘʶʯʠʭ ʘ̔ ʩʫʭʦʩʪʽʡʥʠʭ ʜʝʨʝʚ ʜʫʙʘ ʟ ʚʽʢʦʤ ʟʘ 

ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʥʘʩʘʤʧʝʨʝʜ ʟʜʦʨʦʚʠʭ ʜʝʨʝʚ. ʋ ʤʽʰʘʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʮʽ ʧʨʦʮʝʩʠ ʪʘʢʦʞ 

ʚʠ̫ʚʣʷʶʪʴʩʷ, ʘʣʝ ʤʝʥʰ ʥ̔ʪʝʥʩʠʚʥʦ.  

ɯʥʜʝʢʩ ʩʪʘʥʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ, ʷʢ ʦʢʨʝʤʦ ʜʫʙʘ, ʪʘʢ ʥʘʩʘʜʞʝʥʥʷ ʟʘʛʘʣʦʤ, 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʥʦ ʤʝʥʰʫ ʩʪʽʡʢʽʩʪʴ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʯʠʥʥʠʢʽʚ ʩʝʨʝʜʦʚʠʱʘ ʯʠʩʪʠʭ ʜʫʙʦʚʠʭ 

ʜʝʨʝʚʦʩʪʘʥʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʽʰʘʥʠʤʠ. ʗʢ ʥʘʩʣʽʜʦʢ, ʧʝʨʰʽ ʟʘʟʥʘʶʪʴ ʙʽʣʴʰʠʭ ʚʪʨʘʪ ʜʝʨʝʚʠʥʠ. 

ɸʙʩʦʣʶʪʥʽ ʟʥʘʯʝʥʥʷ ʟʘʧʘʩʫ ʩʫʭʦʩʪʦʶ ʥʝ ʟʘʚʞʜʠ ʘʜʝʢʚʘʪʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʟʤʽʥʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʦʰʢʦʜʞʝʥʠʭ ʥʘʩʘʜʞʝʥʴ, ʘʜʞʝ ʜʝʨʝʚʦʩʪʘʥʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʩʢʣʘʜʦʤ, 

ʙʦʥʽʪʝʪʦʤ  ̔ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʪʦʤʫ ʤʠ ʚʠʟʥʘʯʘʣʠ ʯʘʩʪʢʫ ʟʘʧʘʩʫ ʩʫʭʦʩʪʦʶ ʱʦʜʦ ʟʘʛʘʣʴʥʦʛʦ 

ʟʘʧʘʩʫ ʜʫʙʘ ʚ ʥʘʩʘʜʞʝʥʥʽ. ɼʠʥʘʤʽʢʘ ʟʘʧʘʩʫ ʩʫʭʦʩʪʦʶ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʥʘʩʘʜʞʝʥʴ ʟ ʚʽʢʦʤ ʜʦʙʨʝ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʣʦʛʘʨʠʬʤʽʯʥʠʤʠ ʬʫʥʢʮʽʷʤʠ, ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʪʴ 0,78ï0,87. 

ɺʽʜʥʦʩʥʠʡ ʧʦʢʘʟʥʠʢ ʟʘʧʘʩʫ ʩʫʭʦʩʪʦʶ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʚ ʯʠʩʪʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ ʤʘʡʞʝ ʚʜʚʽʯʽ 

ʙʽʣʴʰʠʡ ʧʦʨʽʚʥʷʥʦ ʽʟ ʤʽʰʘʥʠʤʠ. ʊʘʢ, ʯʘʩʪʢʘ ʟʘʧʘʩʫ ʩʫʭʦʩʪʦʶ ʜʫʙʘ ʚ ʯʠʩʪʠʭ ʜʫʙʦʚʠʭ 

ʜʝʨʝʚʦʩʪʘʥʘʭ ʰʪʫʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʦʙʦʭ ʪʠʧʽʚ ʣʽʩʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʽʜ 6 % (Vɯ ʢʣʘʩʫ ʚʽʢʫ) ʜʦ 

15 16 % (ʍɯɯïʍɯɯɯ ʢʣʘʩʠ ʚʽʢʫ), ʚ ʤʽʰʘʥʠʭ ï ʚʽʜ 4 % ʜʦ 9 10 % ʚʽʜʧʦʚʽʜʥʦ (ʨʠʩ. 3). ʈʽʟʥʠʮʷ 

ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʟʘʧʘʩʫ ʩʫʭʦʩʪʦʶ ʯʠʩʪʠʭ ʪʘ ʤʽʰʘʥʠʭ ʰʪʫʯʥʠʭ ʥʘʩʘʜʞʝʥʴ ʻ ʤʘʡʞʝ 

ʥʝʟʤʽʥʥʦʶ ʽ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 34ï35 %.  

ʄʽʰʘʥʽ ʰʪʫʯʥʽ: ɯʩ= 8,02Ĭln(A)-28,28

ʏʠʩʪʽ ʰʪʫʯʥʽ: ɯʩ= 12,37Ĭln(A)-43,63

ʄʽʰʘʥʽ ʧʦʨʦʩʣʝʚʽ: ɯʩ= 24,25Ĭln(A)-92,28

ʏʠʩʪʽ ʧʦʨʦʩʣʝʚʽ: ɯʩ= 16,61Ĭln(A)-55,48
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ɺʽʢ, ʨʦʢʽʚ

ʄʽʰʘʥʽ ʰʪʫʯʥʽ ʏʠʩʪʽ ʰʪʫʯʥʽ

ʄʽʰʘʥʽ ʧʦʨʦʩʣʝʚ ʏ̔ʠʩʪʽ ʧʦʨʦʩʣʝʚʽ 

 
ʈʠʩ. 3 ï ɼʠʥʘʤʽʢʘ ʟʘʧʘʩʫ ʩʫʭʦʩʪʦʶ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʚ ʯʠʩʪʠʭ ʪʘ ʤʽʰʘʥʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ ʰʪʫʯʥʦʛʦ  

ʪʘ ʧʦʨʦʩʣʝʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʟʘʧʘʩʫ ʜʫʙʘ) 

 

ʏʘʩʪʢʘ ʩʫʭʦʩʪʦʶ ʜʫʙʘ ʫ ʩʢʣʘʜʽ ʯʠʩʪʠʭ ʧʦʨʦʩʣʝʚʠʭ ʜʫʙʥʷʢʽʚ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʽʜ 11 % 

(ʜʝʨʝʚʦʩʪʘʥʠ Vɯ ʢʣʘʩʫ ʚʽʢʫ) ʜʦ 20 22 % (ʜʝʨʝʚʦʩʪʘʥʠ ʍïʍɯ ʢʣʘʩʽʚ ʚʽʢʫ), ʚ ʤʽʰʘʥʠʭ ï ʚʽʜ 5 ʜʦ 

18 19 % (ʽʥʦʜʽ ï ʜʦ 21 %) ʚʽʜʧʦʚʽʜʥʦ. ʈʽʟʥʠʮʷ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʟʘʧʘʩʫ ʩʫʭʦʩʪʦʶ ʯʠʩʪʠʭ ʪʘ 

ʤʽʰʘʥʠʭ ʧʦʨʦʩʣʝʚʠʭ ʜʫʙʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʟ ʚʽʢʦʤ ʟʤʝʥʰʫʻʪʴʩʷ ʚʽʜ 56 ʜʦ 10 %. ʉʪʘʥ 

ʧʦʨʦʩʣʝʚʠʭ ʥʘʩʘʜʞʝʥʴ 80ï90-ʨʽʯʥʦʛʦ ʚʽʢʫ ʽ ʩʪʘʨʰʠʭ ʩʫʪʪʻʚʦ ʧʦʛʽʨʰʫʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ 

ʥʝʜʦʚʛʦʚʽʯʥʦʩʪʽ ʧʦʨʦʩʣʝʚʦʛʦ ʜʫʙʘ, ʱʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʢʽʣʴʢʦʩʪʽ ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, ʯʘʩʪʮʽ 

ʩʫʭʦʩʪʦʶ. 

ɺ ʯʠʩʪʠʭ ʜʫʙʦʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʚʥʘʩʣʽʜʦʢ ʘʢʪʠʚʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʚʩʠʭʘʥʥʷ ʚ ʩʫʭʦʩʪʽʡ 

ʧʦʪʨʘʧʣʷʶʪʴ, ʦʢʨʽʤ ʧʨʠʨʦʜʥʦʛʦ ʚʽʜʧʘʜʫ ʪʦʥʢʦʤʽʨʥʠʭ ʝʢʟʝʤʧʣʷʨʽʚ, ʜʝʨʝʚʘ ɯɯ, ʘ ʯʘʩʪʦ ï ʽ 

ɯ ʢʣʘʩʽʚ ʂʨʘʬʪʘ, ʱʦ ʩʫʪʪʻʚʦ ʟʙʽʣʴʰʫʻ ʟʘʧʘʩ ʩʫʭʦʩʪʦʶ. ʊʘʢ, ʧʦʯʠʥʘʶʯʠ ʟ Vɯ ʪʘ ʜʦ ʍɯɯɯ ʢʣʘʩʫ 

ʚʽʢʫ, ʯʘʩʪʢʘ ʜʝʨʝʚ ʜʫʙʘ ɯ ʪʘ ɯɯ ʢʣʘʩʽʚ ʂʨʘʬʪʘ ʚ ʯʠʩʪʠʭ ʰʪʫʯʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʧʦʩʪʫʧʦʚʦ 
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ʟʤʝʥʰʫʻʪʴʩʷ ʚʽʜ 67 ʜʦ 63 % ï ʚ ʩʫʭʦʩʪʽʡ ʧʦʪʨʘʧʣʷʶʪʴ ʧʝʨʝʚʘʞʥʦ ʚʝʣʠʢʦʤʽʨʥʽ ʜʝʨʝʚʘ (ʨʠʩ. 4). 

ʅʘ ʜʝʨʝʚʘʭ, ʱʦ ʟʘʣʠʰʘʶʪʴʩʷ ʥʘ ʜʽʣʷʥʮʽ, ʚʥʘʩʣʽʜʦʢ ʙʦʢʦʚʦʛʦ ʦʩʚʽʪʣʝʥʥʷ ʽʟ ʩʧʣʷʯʠʭ 

ʩʪʦʚʙʫʨʦʚʠʭ ʙʨʫʥʴʦʢ ʟôʷʚʣʷʶʪʴʩʷ ʚʦʜʷʥʽ ʧʘʛʦʥʠ ï ʧʝʨʰʘ ʦʟʥʘʢʘ ʦʩʣʘʙʣʝʥʥʷ ʪʘ ʤʘʡʙʫʪʥʴʦʛʦ 

ʚʩʠʭʘʥʥʷ ʜʝʨʝʚʘ. ʋ ʤʽʰʘʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʯʘʩʪʢʘ ʜʝʨʝʚ ʜʫʙʘ ɯïɯɯ ʢʣʘʩʽʚ ʂʨʘʬʪʘ ʟ ʚʽʢʦʤ 

ʟʘʢʦʥʦʤʽʨʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʽʜ 67 (Vɯ ʢʣʘʩ ʚʽʢʫ) ʜʦ 78 % (ʍɯɯ ʢʣʘʩ ʚʽʢʫ). ʉʫʧʫʪʥʽ ʧʦʨʦʜʠ ʚ ʮʠʭ 

ʥʘʩʘʜʞʝʥʥʷʭ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʝʨʝʚʘʞʥʦ ʜʦʧʦʤʽʞʥʠʤʠ ʩʫʙʜʦʤʽʥʫʶʯʠʤʠ ʜʝʨʝʚʘʤʠ ɯɯɯ ʢʣʘʩʫ 

ʂʨʘʬʪʘ, ʭʦʯʘ ʪʨʘʧʣʷʶʪʴʩʷ ʝʢʟʝʤʧʣʷʨʠ ɯ ʪʘ ɯɯ ʢʣʘʩʽʚ. ɺ ʩʫʭʦʩʪʽʡ ʜʫʙʘ ʧʦʪʨʘʧʣʷʶʪʴ ʜʝʨʝʚʘ 

ʧʝʨʝʚʘʞʥʦ ɯɯïɯV ʢʣʘʩʽʚ ʂʨʘʬʪʘ, ʭʦʯʘ ʪʨʘʧʣʷʶʪʴʩʷ ʝʢʟʝʤʧʣʷʨʠ ʡ ɯ ʢʣʘʩʫ. 
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ʂʣʘʩʠ ʚʽʢʫ
ʏʠʩʪʽ ʄʽʰʘʥʽ

 
ʈʠʩ. 4 ï ɼʠʥʘʤʽʢʘ ʯʘʩʪʢʠ ʜʝʨʝʚ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ɯ ʪʘ ɯɯ ʢʣʘʩʽʚ ʂʨʘʬʪʘ ʚ ʩʢʣʘʜʽ ʯʠʩʪʠʭ  

ʪʘ ʤʽʰʘʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʰʪʫʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ  

 

ʏʘʩʪʢʘ ʩʫʧʫʪʥʽʭ ʧʦʨʽʜ ï ʢʣʝʥʠ: ʛʦʩʪʨʦʣʠʩʪʠʡ, ʧʦʣʴʦʚʠʡ, ʪʘʪʘʨʩʴʢʠʡ (Acer platanoides L., 

A. campestre L., A. tataricum L.), ʣʠʧʘ ʜʨʽʙʥʦʣʠʩʪʘ (Tilia cordata Mill.), ʷʩʝʥ ʟʚʠʯʘʡʥʠʡ 

(Fraxinus excelsior L.) ï ʚ ʩʢʣʘʜʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʤʽʰʘʥʠʭ ʥʘʩʘʜʞʝʥʴ ʩʪʘʥʦʚʠʣʘ 10ï60 %. 

ɿʘʟʥʘʯʝʥʽ ʧʦʨʦʜʠ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʟʜʦʨʦʚʠʤ ʩʘʥʽʪʘʨʥʠʤ ʩʪʘʥʦʤ ʪʘ ʚʽʜʩʫʪʥʽʩʪʶ ʧʦʰʢʦʜʞʝʥʴ, 

ʪʦʤʫ ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʧʦʢʨʘʱʝʥʥʷ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʤʽʰʘʥʠʭ ʜʫʙʦʚʠʭ ʥʘʩʘʜʞʝʥʴ 

ʷʢ ʰʪʫʯʥʦʛʦ, ʪʘʢ ʽ ʧʦʨʦʩʣʝʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʯʘʩʪʢʠ ʩʫʧʫʪʥʽʭ ʧʦʨʽʜ ʫ ʩʢʣʘʜʽ. 

ʊʘʢ, ʟʘ ʥʘʷʚʥʦʩʪʽ ʫ ʩʢʣʘʜʽ ʥʘʩʘʜʞʝʥʥʷ 1ï5 % ʩʫʧʫʪʥʽʭ ʧʦʨʽʜ ʟʘʛʘʣʴʥʠʡ ʽʥʜʝʢʩ ʩʪʘʥʫ ʧʨʠ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʯʠʩʪʠʤʠ ʥʘʩʘʜʞʝʥʥʷʤʠ ʧʦʣʽʧʰʫʻʪʴʩʷ (ʟʤʝʥʰʫʻʪʴʩʷ) ʥʘ 1ï2 %. ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ 

ʯʘʩʪʢʠ ʩʫʧʫʪʥʽʭ ʧʦʨʽʜ ʫ ʩʢʣʘʜʽ ʥʘʩʘʜʞʝʥʴ ʜʦ 6ï24 % (1ï2 ʦʜʠʥʠʮʽ ʩʢʣʘʜʫ), 25ï44 % (3ï

5 ʦʜʠʥʠʮʴ ʩʢʣʘʜʫ) ʪʘ 55ï64 % (6 ʦʜʠʥʠʮʴ ʩʢʣʘʜʫ) ʟʘʛʘʣʴʥʠʡ ʽʥʜʝʢʩ ʩʪʘʥʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʥʘʩʘʜʞʝʥʴ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ 3ï10 %, 11ï19 % ʪʘ 21ï29 % ʚʽʜʧʦʚʽʜʥʦ (ʨʠʩ. 5).  
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ʏʘʩʪʢʘ ʩʫʧʫʪʥʽʭ ʧʦʨʽʜ ʫ ʩʢʣʘʜʽ ʥʘʩʘʜʞʝʥʥʷ, ʦʜ.

ʇʦʨʦʩʣʝʚʽ ʐʪʫʯʥʽ

 
ʈʠʩ. 5 ï ɿʘʣʝʞʥʽʩʪʴ ʤʽʞ ʽʥʜʝʢʩʦʤ ʩʪʘʥʫ ʜʫʙʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʪʘ ʯʘʩʪʢʦʶ ʩʫʧʫʪʥʽʭ ʧʦʨʽʜ ʫ ʾʭʥʴʦʤʫ ʩʢʣʘʜʽ 

 

ʇʨʦʪʷʛʦʤ ʧʦʥʘʜ 150-ʨʽʯʥʦʾ ʨʦʙʦʪʠ ʫ ɺʝʣʠʢʦʘʥʘʜʦʣʴʩʴʢʦʤʫ ʣʽʩʦʚʦʤʫ ʤʘʩʠʚʽ ʥʘʩʪʫʧʥʠʢʽʚ 

ɻʨʘʬʬʘ ï ɹʘʨʢʘ ʃ. ɻ., ʇʦʣʷʥʩʴʢʦʛʦ ʍ. ʉ., ɼʘʭʥʦʚʘ ʄ. ʗ., ɺʠʩʦʮʴʢʦʛʦ ɻ. ʄ., ʂʨʘʡʥʻʚʘ ɼ. ʂ., 

ɸʟʙʫʢʽʥʘ ʖ. ʄ., ʈʝʜʴʢʘ ɻ. ɯ. ï ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʙʫʚ ʚʠʟʥʘʯʝʥʠʡ ʪʘ ʧʽʜʪʚʝʨʜʞʝʥʠʡ ʝʪʘʣʦʥ 

ʩʪʝʧʦʚʦʛʦ ʣʽʩʫ ï ʜʝʨʝʚʦʩʪʘʥ ʧʦʤʽʨʥʦʾ ʧʦʚʥʦʪʠ ʽʟ ʟʽʤʢʥʫʪʠʤ ʥʘʤʝʪʦʤ ʩʢʣʘʜʥʦʾ ʬʦʨʤʠ [2, 8, 12, 

13]. ʅʘʚʽʪʴ ʧʽʩʣʷ ʜʦʩʷʛʥʝʥʥʷ ʚʽʢʫ ʩʪʠʛʣʦʩʪʽ ʧʨʘʚʠʣʴʥʦ ʩʬʦʨʤʦʚʘʥʽ ʰʪʫʯʥʽ ʜʫʙʦʚʽ ʥʘʩʘʜʞʝʥʥʷ 
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ʟʜʘʪʥʽ ʩʪʘʙʽʣʴʥʦ ʬʫʥʢʮʽʦʥʫʚʘʪʠ ʟʘ ʫʤʦʚʠ ʧʽʜʪʨʠʤʘʥʥʷ ʥʘʤʝʪʫ ʫ ʱʽʣʴʥʦʤʫ ʩʪʘʥʽ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʚʯʝʥʽ [2]. ɺ ʣʽʩʦʚʦʤʫ ʬʦʥʜʽ ɼʇ çʄʘʨʽʫʧʦʣʴʩʴʢʘ ʃʅɼʉè ʻ ʥʘʩʘʜʞʝʥʥʷ, 

ʚʠʨʦʱʝʥʽ ʟ ʜʦʪʨʠʤʘʥʥʷ ʮʠʭ ʚʠʤʦʛ. ʗʩʢʨʘʚʠʤ ʧʨʠʢʣʘʜʦʤ ʻ ʜʚʦʷʨʫʩʥʠʡ ʜʫʙʦʚʦ-ʛʨʘʙʦʚʠʡ 

ʜʝʨʝʚʦʩʪʘʥ ɯ ʢʣʘʩʫ ʙʦʥʽʪʝʪʫ (ʢʚ. 66, ʚʠʜ. 2), ʱʦ ʨʦʩʪʝ ʚ ʫʤʦʚʘʭ ʩʚʽʞʦʾ ʙʝʨʝʩʪʦʚʦ-ʧʘʢʣʝʥʦʚʦʾ 

ʜʽʙʨʦʚʠ. ʅʘʨʘʟʽ ʟʘ ʜʘʥʠʤʠ ʧʝʨʝʣʽʢʫ ʥʘ ʧʦʩʪʽʡʥʽʡ ʧʨʦʙʥʽʡ ʧʣʦʱʽ ʫ 80-ʨʽʯʥʦʤʫ ʚʽʮʽ ʮʝ 

ʥʘʩʘʜʞʝʥʥʷ ʤʘʻ ʟʘʛʘʣʴʥʠʡ ʟʘʧʘʩ ʙʣʠʟʴʢʦ 400 ʤ
3
Ŀʛʘ

-1
, ʽʥʜʝʢʩ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʜʫʙʘ ï 1,38, 

ʛʨʘʙʘ ï 1,16. ʄʘʡʞʝ 85 % ʜʝʨʝʚ ʜʫʙʘ ʚ ʮʴʦʤʫ ʥʘʩʘʜʞʝʥʥʽ ʻ ʟʜʦʨʦʚʠʤʠ, 11 % ï ʦʩʣʘʙʣʝʥʠʤʠ ʽ 

ʣʠʰʝ 4 % ʜʝʨʝʚ ï ʩʫʭʦʩʪʽʡʥʠʤʠ.  

ʉʪʘʥ ʪʘ ʙʫʜʦʚʘ ʤʦʜʘʣʴʥʠʭ ʜʫʙʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ɺʝʣʠʢʦʘʥʘʜʦʣʴʩʴʢʦʛʦ ʤʘʩʠʚʫ ʩʴʦʛʦʜʥʽ 

ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ʝʪʘʣʦʥʫ ʩʪʝʧʦʚʦʛʦ ʣʽʩʫ. ʇʦʥʘʜ 28 % ʧʣʦʱʽ ʜʫʙʦʚʠʭ ʥʘʩʘʜʞʝʥʴ 

ʟʘʡʤʘʶʪʴ ʯʠʩʪʽ ʟʘ ʩʢʣʘʜʦʤ ʜʝʨʝʚʦʩʪʘʥʠ, 34 % ï ʤʽʰʘʥʽ ʟ ʫʯʘʩʪʶ ʜʫʙʘ 80ï90 %, ʽ ʣʠʰʝ 38 % ï 

ʤʽʰʘʥʽ ʜʝʨʝʚʦʩʪʘʥʠ ʟ ʫʯʘʩʪʶ ʜʫʙʘ 70 ʽ ʤʝʥʰʝ ʚʽʜʩʦʪʢʽʚ. ʄʘʡʞʝ ʚʩʽ ʜʝʨʝʚʦʩʪʘʥʠ ʤʘʩʠʚʫ ʻ 

ʦʜʥʦʷʨʫʩʥʠʤʠ, ʧʨʦʩʪʠʤʠ ʟʘ ʙʫʜʦʚʦʶ [10, 11]. 

ʅʝʧʨʘʚʠʣʴʥʝ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʣʽʩʘʭ ɺʝʣʠʢʦʘʥʘʜʦʣʴʩʴʢʦʛʦ ʤʘʩʠʚʫ 

ʥʘʢʣʘʜʘʻʪʴʩʷ ʥʘ ʪʨʝʪʽʡ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 100 ʨʦʢʽʚ ʜʦʚʛʦʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ ʩʠʣʴʥʠʭ ʧʦʩʫʭ 

1998ï2007 ʨʨ. ʫ ʯʦʨʥʦʟʝʤʥʦʤʫ ʉʪʝʧʫ ʋʢʨʘʾʥʠ [3, 4, 8]. ʈʘʟʦʤ ʽʟ ʜʽʻʶ ʰʢʽʜʥʠʢʽʚ ʪʘ ʭʚʦʨʦʙ 

ʣʽʩʫ (ʣʠʩʪʦʛʨʠʟʠ, ʙʦʨʦʰʥʠʩʪʘ ʨʦʩʘ) ʪʘ ʥʝʩʧʨʠʷʪʣʠʚʠʤ ʝʢʦʣʦʛʽʯʥʠʤ ʩʪʘʥʦʚʠʱʝʤ ɼʦʥʝʮʴʢʦʛʦ 

ʨʝʛʽʦʥʫ ʮʽ ʬʘʢʪʦʨʠ ʟʫʤʦʚʠʣʠ ʧʨʦʮʝʩʠ ʚʩʠʭʘʥʥʷ ʜʫʙʘ, ʷʢʽ ʥʠʥʽ ʧʨʦʪʽʢʘʶʪʴ ʫ ʤʘʩʠʚʽ. ɺʠʙʽʨʢʦʚʽ 

ʩʘʥʽʪʘʨʥʽ ʨʫʙʢʠ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʷʢʠʭ ʫ ɺʝʣʠʢʦʘʥʘʜʦʣʴʩʴʢʦʤʫ ʤʘʩʠʚʽ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 

15 ʨʦʢʽʚ ʟʥʘʯʥʦ ʚʠʨʦʩʣʘ [10], ʫʩʫʚʘʶʪʴ ʥʘʩʣʽʜʢʠ, ʘ ʥʝ ʧʨʠʯʠʥʠ ʚʽʜʤʠʨʘʥʥʷ ʜʫʙʘ ʪʘ ʣʠʰʝ 

ʪʠʤʯʘʩʦʚʦ ʧʦʢʨʘʱʫʶʪʴ ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʥʘʩʘʜʞʝʥʴ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷʤʠ 

ʚʯʝʥʠʭ [2, 3, 7]. ʊʦʤʫ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʜʫʙʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʚ ʉʪʝʧʫ ʩʣʽʜ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʽʥʰʽ 

ʧʽʜʭʦʜʠ, ʷʢʽ ʧʦʣʷʛʘʶʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʤʽʰʘʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʩʢʣʘʜʥʦʾ ʬʦʨʤʠ, ʫʩʧʽʰʥʽ 

ʧʨʠʢʣʘʜʠ ʷʢʠʭ ʥʘʷʚʥʽ ʚ ʨʝʛʽʦʥʽ ʜʦʩʣʽʜʞʝʥʴ. ʇʽʜ ʯʘʩ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ ʦʩʣʘʙʣʝʥʠʭ ʜʫʙʦʚʠʭ 

ʥʘʩʘʜʞʝʥʴ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʣʽʩʦʚʽʜʥʦʚʥʽ ʨʫʙʢʠ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʽʥʰʠʤʠ 

ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʟʘʭʦʜʘʤʠ, ʟʦʢʨʝʤʘ ï ʟʽ ʩʪʚʦʨʝʥʥʷʤ ʩʫʮʽʣʴʥʠʭ, ʘ ʟʘ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ 

ʙʣʘʛʦʥʘʜʽʡʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ï ʯʘʩʪʢʦʚʠʭ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ. ʊʝʭʥʦʣʦʛʽʷ ʧʨʦʚʝʜʝʥʥʷ 

ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ ʦʩʣʘʙʣʝʥʠʭ ʜʫʙʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʚ ʩʪʽʡʢʽ ʤʽʰʘʥʽ ʥʘʩʘʜʞʝʥʥʷ ʙʫʣʘ 

ʨʦʟʨʦʙʣʝʥʘ ʥʘʫʢʦʚʮʷʤʠ ʋʢʨʅɼɯʃɻɸ ʥʘ ʧʨʠʢʣʘʜʽ ʧʦʨʦʩʣʝʚʠʭ ʥʘʩʘʜʞʝʥʴ ʃʽʩʦʩʪʝʧʫ [16]. 

ɺʠʩʥʦʚʢʠ. ʉʪʘʥ  ̔ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʫʙʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʩʫʪʪʻʚʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʾʭʥʽʭ ʩʢʣʘʜʫ 

ʪʘ ʩʪʨʫʢʪʫʨʠ. ʏʠʩʪʽ ʜʝʨʝʚʦʩʪʘʥʠ ʟʘ ʩʘʥʽʪʘʨʥʠʤ ʩʪʘʥʦʤ ʦʩʣʘʙʣʝʥ,̔ ʘ ʧʽʩʣʷ ʍ ʢʣʘʩʫ ʚʽʢʫ 

(ʰʪʫʯʥʽ) ʪʘ VIIɯ ʢʣʘʩʫ ʚʽʢʫ (ʧʦʨʦʩʣʝʚʽ) ï ʩʠʣʴʥʦ ʦʩʣʘʙʣʝʥ.̔ ɺʠʨʦʱʫʚʘʥʥʷ ʯʠʩʪʠʭ ʜʫʙʦʚʠʭ 

ʥʘʩʘʜʞʝʥʴ ʧʨʦʚʦʢʫʚʘʪʠʤʝ ʾʭʥʻ ʦʩʣʘʙʣʝʥʥʷ, ʧʦʯʠʥʘʶʯʠ ʚʞʝ ʟ VI ʢʣʘʩʫ ʚʽʢʫ. ʄʽʰʘʥʽ 

ʥʘʩʘʜʞʝʥʥʷ, ʩʢʣʘʜ ʽ ʩʪʨʫʢʪʫʨʘ ʷʢʠʭ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʠʧʫ ʣʽʩʫ, ʻ ʩʪʽʡʢʽʰʠʤʠ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ 

ʯʠʥʥʠʢʽʚ ʩʝʨʝʜʦʚʠʱʘ.  

ʇʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ʽ ʚʠʨʦʱʫʚʘʥʥʷ ʣʽʩʽʚ ʚ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʉʪʝʧʫ ʜʦʮʽʣʴʥʦ 

ʬʦʨʤʫʚʘʪʠ ʤʽʰʘʥʽ ʜʝʨʝʚʦʩʪʘʥʠ ʟ ʜʨʫʛʠʤ ʷʨʫʩʦʤ ʪʘ ʧʨʠʩʫʪʥʽʩʪʶ ʚ ʩʢʣʘʜʽ ʧʝʨʰʦʛʦ ʷʨʫʩʫ 2ï

3 ʦʜʠʥʠʮʴ ʩʫʧʫʪʥʽʭ ʧʦʨʽʜ, ʱʦ ʩʧʨʠʷʪʠʤʝ ʟʙʽʣʴʰʝʥʥʶ ʜʦʚʛʦʚʽʯʥʦʩʪʽ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʶ ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʥʠʤʠ ʟʘʭʠʩʥʠʭ ʬʫʥʢʮʽʡ. ʉʪʘʥ ʧʦʨʦʩʣʝʚʠʭ ʜʫʙʦʚʠʭ 

ʥʘʩʘʜʞʝʥʴ ʧʽʩʣʷ 80ï90 ʨʦʢʽʚ ʩʫʪʪʻʚʦ ʧʦʛʽʨʰʫʻʪʴʩʷ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʢʣʘʜʫ. ɼʣʷ ʚʽʜʪʚʦʨʝʥʥʷ 

ʧʦʨʦʩʣʝʚʠʭ, ʘ ʪʘʢʦʞ ʩʠʣʴʥʦ ʦʩʣʘʙʣʝʥʠʭ ʯʠʩʪʠʭ ʰʪʫʯʥʠʭ ʥʘʩʘʜʞʝʥʴ ʥʝʦʙʭʽʜʥʦ 

ʟʘʧʨʦʚʘʜʞʫʚʘʪʠ ʣʽʩʦʚʽʜʥʦʚʥʽ ʨʫʙʢʠ ʚ ʧʦʻʜʥʘʥʥʽ ʟʽ ʩʪʚʦʨʝʥʥʷʤ ʩʫʮʽʣʴʥʠʭ  ̔ʯʘʩʪʢʦʚʠʭ ʣʽʩʦʚʠʭ 

ʢʫʣʴʪʫʨ. 

 

ʉʇʀʉʆʂ ʃɯʊɽʈɸʊʋʈʀ 

 

1. ɸʥʫʯʠʥ ʅ. ʇ. ʃʝʩʥʘʷ ʪʘʢʩʘʮʠʷ / ʅ. ʇ. ɸʥʫʯʠʥ. ï ʄ. : ʃʝʩʥ. ʧʨʦʤ-ʩʪʴ, 1982. ï 552 ʩ.  

2. ɹʦʨʦʜʘʚʢʘ ɺ. ɸ. ɺʝʣʠʢʦʘʥʘʜʦʣʴ : ʥʘʩʫʱʥʳʝ ʫʨʦʢʠ ʵʬʬʝʢʪʠʚʥʦʛʦ ʣʝʩʦʨʘʟʚʝʜʝʥʠʷ ʚ ʩʫʭʦʡ ʩʪʝʧʠ / 

ɺ. ɸ. ɹʦʨʦʜʘʚʢʘ, ɼ. ɸ. ɼʦʙʨʳʥʠʥ, ʅ. ʄ. ʐʤʘʪʢʦʚ // ʇʨʠʤʝʨʳ ʟʘʨʫʙʝʞʥʦʛʦ ʦʧʳʪʘ ʫʩʪʦʡʯʠʚʦʛʦ ʣʝʩʦʫʧʨʘʚʣʝʥʠʷ 

ʠ ʣʝʩʦʧʦʣʴʟʦʚʘʥʠʷ : ʩʙ. ʩʪʘʪʝʡ ʧʦʜ ʦʙʱ. ʨʝʜ. ʅ. ʐʤʘʪʢʦʚʘ // ɺʩʝʤʠʨʥʳʡ ʬʦʥʜ ʜʠʢʦʡ ʧʨʠʨʦʜʳ (WWF). ï ʄ., 

2012. ï ʉ. 139ï154. 

3. ɹʦʨʦʜʘʚʢʘ ɺ. ʆ. ʇʝʨʽʦʜʠʯʥʽ ʚʩʠʭʘʥʥʷ ʣʽʩʽʚ ʫ ʩʪʝʧʦʚʽʡ ʟʦʥʽ: ʬʘʢʪʦʨʠ, ʧʨʦʷʚʠ, ʧʝʨʝʙʽʛ, ʥʘʩʣʽʜʢʠ ʪʘ ʥʘʙʫʪʽ 

ʫʨʦʢʠ / ɺ. ʆ. ɹʦʨʦʜʘʚʢʘ. ï ɼʦʥʝʮʴʢ : ʊʝʭʥʦʧʘʢ, 2009. ï 65 ʩ. ɯʣ. ï 16.  



ʃɯʉɯɺʅʀʎʊɺʆ ɯ ɸɻʈʆʃɯʉʆʄɽʃɯʆʈɸʎɯʗ 

ʍʘʨʢʽʚ: ʋʢʨʅɼɯʃɻɸ, 2015. ï ɺʠʧ. 126 

 

51 

4. ɹʦʨʦʜʘʚʢʘ ɺ. ʆ. ʑʦʜʦ ʚʧʣʠʚʫ ʟʤʽʥ ʢʣʽʤʘʪʫ ʥʘ ʚʩʠʭʘʥʥʷ ʜʫʙʦʚʠʭ ʣʽʩʽʚ ɼʦʥʝʯʯʠʥʠ / ɺ. ʆ. ɹʦʨʦʜʘʚʢʘ. // 

ʃʽʩʦʚʘ ʪʠʧʦʣʦʛʽʷ ʚ ʋʢʨʘʾʥʽ : ʩʫʯʘʩʥʠʡ ʩʪʘʥ, ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ : ʄʘʪʝʨʽʘʣʠ ʍɯ ʇʦʛʨʝʙʥʷʢʽʚʩʴʢʠʭ ʯʠʪʘʥʴ (10ï

12 ʞʦʚʪʥʷ 2007 ʨ., ʤ. ʍʘʨʢʽʚ). ï ʍ., 2007. ï ʉ. 186ï188.  

5. ɺʝʜʤʽʜʴ ʄ. ʄ. ɸʣʛʦʨʠʪʤ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʜʽʣʷʥʦʢ ʤʘʣʦʮʽʥʥʠʭ ʤʦʣʦʜʥʷʢʽʚ ʫ ʜʽʙʨʦʚʘʭ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ 

ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷ / ʄ. ʄ. ɺʝʜʤʽʜʴ, ɺ. ʃ. ʄʻʰʢʦʚʘ, ɸ. ʄ. ɾʝʞʢʫʥ // ʃʽʩʽʚʥʠʮʪʚʦ ʽ ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʮʽʷ. ï 2006. ï 

ɺʠʧ. 110. ï ʉ. 54 ï 58.  

6. ɺʦʨʦʙʴʝʚ ɼ. ɺ. ʄʝʪʦʜʠʢʘ ʪʠʧʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ / ɼ. ɺ. ɺʦʨʦʙʴʝʚ. ï ʂ. : ʋʨʦʞʘʡ, 1967. ï 388 ʩ.  

7. ɺʦʨʦʥʮʦʚ ɸ. ʀ. ʅʦʚʘʷ ʚʦʣʥʘ ʫʩʳʭʘʥʠʷ ʜʫʙʘ / ɸ. ʀ. ɺʦʨʦʥʮʦʚ // ʅʘʫʯʥʳʝ ʪʨʫʜʳ ʄʦʩʢʦʚʩʢʦʛʦ 

ʣʝʩʦʪʝʭʥʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ. ï 1971. ï ɺʳʧ. 38 ï ʉ. 194ï198.  

8. ɺʳʩʦʮʢʠʡ ɻ. ʅ. ɹʠʦʣʦʛʠʯʝʩʢʠʝ, ʧʦʯʚʝʥʥʳʝ ʠ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ɺʝʣʠʢʦ-

ɸʥʘʜʦʣʝ (1892ï1893) (ʛʣ. 1 ʠ 2) // ʊʨ. ʦʧʳʪʥ. ʣʝʩʥʠʯʝʩʪʚ. ʄʘʨʠʫʧʦʣʴʩʢʦʝ ʣʝʩʥʠʯʝʩʪʚʦ. ï ʉʇʙ., 1901. ï 306 ʩ.  

9. ʅʦʨʤʘʪʠʚʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʜʦʚʽʜʥʠʢ ʟ ʣʽʩʦʚʦʾ ʪʘʢʩʘʮʽʾ : ʜʦʚʽʜʥʠʢʦʚʝ ʚʠʜʘʥʥʷ / ɺʽʜʧʦʚʽʜ. ʟʘ ʚʠʧ. 

ɸ. ɸ. ʉʪʨʦʯʠʥʩʴʢʠʡ, ʉ. ʄ. ʂʘʰʧʦʨ. ï ʂ. : ɼʝʨʞʢʦʤ. ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ, 2010. ï 564 ʩ. 

10. ʂʦʙʝʮʴ ʆ. ɺ. ɸʥʘʣʽʟ ʨʫʙʦʢ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʦʟʜʦʨʦʚʣʝʥʥʷ ʣʽʩʽʚ, ʧʨʦʚʝʜʝʥʠʭ ʚ ʥʘʩʘʜʞʝʥʥʷʭ 

ɺʝʣʠʢʦʘʥʘʜʦʣʴʩʴʢʦʛʦ ʣʽʩʦʚʦʛʦ ʤʘʩʠʚʫ ʟʘ ʧʝʨʽʦʜ 1974ï2013 ʨʨ. / ʆ. ɺ. ʂʦʙʝʮʴ // ʃʽʩʽʚʥʠʮʪʚʦ ʽ 

ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʮʽʷ. ï 2014. ï ɺʠʧ. 124. ï ʉ. 13ï21.  

11. ʂʦʙʝʮʴ ʆ. ɺ. ɼʠʥʘʤʽʢʘ ʪʘʢʩʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʫʙʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ɺʝʣʠʢʦʘʥʘʜʦʣʴʩʴʢʦʛʦ ʤʘʩʠʚʫ ʟʘ 

1973ï2006 ʨʨ. / ʆ. ɺ. ʂʦʙʝʮʴ // ʃʽʩʽʚʥʠʮʪʚʦ ʽ ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʮʽʷ. ï 2011. ï ɺʠʧ. 118. ï ʉ. 111ï115.  

12. ʂʨʘʡʥʝʚ ɼ. ʂ. ʉʪʦʣʝʪʥʠʡ ʦʧʳʪ ʩʪʝʧʥʦʛʦ ʣʝʩʦʨʘʟʚʝʜʝʥʠʷ ʚ ɺʝʣʠʢʦ-ɸʥʘʜʦʣʝ / ɼ. ʂ. ʂʨʘʡʥʝʚ. ï ʄ.ïʃ. : 

ɻʦʩʣʝʩʙʫʤʠʟʜʘʪ, 1949. ï 48 ʩ.  

13. ʈʝʜʴʢʦ ɻ. ʀ. ʉʪʝʧʥʦʝ ʣʝʩʦʨʘʟʚʝʜʝʥʠʝ ʚ ɺʝʣʠʢʦʘʥʘʜʦʣʴʩʢʦʤ ʣʝʩʭʦʟʟʘʛʝ : ʫʯʝʙʥʦʝ ʧʦʩʦʙʠʝ ʜʣʷ ʩʪʫʜʝʥʪʦʚ 

ʩʧʝʮʠʘʣʴʥʦʩʪʠ 31.12 / ɻ. ʀ. ʈʝʜʴʢʦ. ï ʉ.-ʇʙ. : ʃʊɸ, 1992. ï 76 ʩ.  

14. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʽʚ ʟ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ ʦʩʣʘʙʣʝʥʠʭ ʧʦʨʦʩʣʝʚʠʭ ʜʫʙʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʃʽʚʦʙʝʨʝʞʥʦʛʦ 

ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ / ɺ. ʇ. ʊʢʘʯ, ɺ. ɸ. ʃʫʢôʷʥʝʮʴ, ʅ. ʇ. ʂʫʧʨʽʥʘ, ʄ. ɻ. ʈʫʤʷʥʮʝʚ // ʃʽʩʽʚʥʠʮʪʚʦ ʽ 

ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʮʽʷ. ï 2014. ï ɺʠʧ. 125. ï ʉ. 72ï78.  

15. ʈʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʩʪʽʡʢʦʩʪʽ ʨʝʢʨʝʘʮʽʡʥʦ-ʦʟʜʦʨʦʚʯʠʭ ʣʽʩʽʚ, ʦʨʛʘʥʽʟʘʮʽʾ ʾʭ 

ʤʦʥʽʪʦʨʠʥʛʫ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ ʚ ʥʠʭ / [ɺʦʨʦʥ ɺ. ʇ., ɹʦʥʜʘʨʫʢ ʄ. ɸ., ʂʦʚʘʣʴ ɯ. ʄ., 

ʎʝʣʽʱʝʚ ʆ. ɻ.] // ʄʦʥʽʪʦʨʠʥʛ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʘʥʪʨʦʧʦʛʝʥʥʦ ʧʦʨʫʰʝʥʠʭ ʣʽʩʽʚ. ɿʙʽʨʥʠʢ ʨʝʢʦʤʝʥʜʘʮʽʡ 

ʋʢʨʅɼɯʃɻɸ. ï ʍ. : ʅʦʚʝ ʩʣʦʚʦ, 2011. ï ʉ. 10ï112. 

16. ʉʘʥʽʪʘʨʥʽ ʧʨʘʚʠʣʘ ʚ ʣʽʩʘʭ ʋʢʨʘʾʥʠ. ï ʂ. : ʄʽʥʽʩʪʝʨʩʪʚʦ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ, 1995. ï 20 ʩ.  

 

Kobets O. V.  

SANITARY CONDITION OF OAK STANDS OF THE VELIKOANADOLSKY FOREST AREA 

Ukrainian Research Institute of Forestry & Forest Melioration named after G. M. Vysotsky 

The dynamics of sanitary condition index and dead standing volume in pure and mixed oak stands of the 

Velikoanadolsky forest area is investigated. The oak trees distribution on the plots by Kraft classes and categories of the 

sanitary condition is analyzed. The dependence between the index of the sanitary condition of oak stands and the share 

of the associate species in their composition are revealed. The priority of forest management directed at the formation of 

stable oak plantations in northern Steppe are confirmed. 

K e y  w o r d s: Velikoanadolsky forest area, oak stands, composition of the stand, layer, dead stand tree, index of 

sanitary condition, Kraft class.  

 

ʂʦʙʝʮ ɸ. ɺ.  

ʉɸʅʀʊɸʈʅʆɽ ʉʆʉʊʆʗʅʀɽ ɼʋɹʆɺʓʍ ʅɸʉɸɾɼɽʅʀʁ ɺɽʃʀʂʆɸʅɸɼʆʃʔʉʂʆɻʆ ʃɽʉʅʆɻʆ 

ʄɸʉʉʀɺɸ  

ʋʢʨʘʠʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʮʠʠ 

ʠʤ. ɻ. ʅ. ɺʳʩʦʮʢʦʛʦ 

ʀʩʩʣʝʜʦʚʘʥʘ ʜʠʥʘʤʠʢʘ ʠʥʜʝʢʩʘ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʟʘʧʘʩʘ ʩʫʭʦʩʪʦʷ ʚ ʯʠʩʪʳʭ ʠ ʩʤʝʰʘʥʥʳʭ ʜʫʙʦʚʳʭ 

ʜʨʝʚʦʩʪʦʷʭ ɺʝʣʠʢʦʘʥʘʜʦʣʴʩʢʦʛʦ ʣʝʩʥʦʛʦ ʤʘʩʩʠʚʘ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʝʨʝʚʴʝʚ ʜʫʙʘ ʥʘ ʧʨʦʙʥʳʭ 

ʧʣʦʱʘʜʷʭ ʧʦ ʢʣʘʩʩʘʤ ʂʨʘʬʪʘ ʠ ʢʘʪʝʛʦʨʠʷʤ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ. ʆʧʨʝʜʝʣʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʠʥʜʝʢʩʦʤ 

ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʜʫʙʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʠ ʫʯʘʩʪʠʝʤ ʚ ʠʭ ʩʦʩʪʘʚʝ ʩʦʧʫʪʩʪʚʫʶʱʠʭ ʧʦʨʦʜ. ʇʦʜʪʚʝʨʞʜʝʥʦ 

ʧʨʠʦʨʠʪʝʪʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚʝʜʝʥʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʜʣʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʜʫʙʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ 

ʫʩʣʦʚʠʷʭ ʩʝʚʝʨʥʦʡ ʉʪʝʧʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɺʝʣʠʢʦʘʥʘʜʦʣʴʩʢʠʡ ʣʝʩʥʦʡ ʤʘʩʩʠʚ, ʜʫʙʦʚʳʝ ʥʘʩʘʞʜʝʥʠʷ, ʩʦʩʪʘʚ ʜʨʝʚʦʩʪʦʷ, ʷʨʫʩ, 

ʩʫʭʦʩʪʦʡ, ʠʥʜʝʢʩ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ, ʢʣʘʩʩ ʂʨʘʬʪʘ. 
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ɻ. ʊ. ʂʈʀʅʀʎʔʂʀʁ, ʄ. ɺ. ʏɽʈʅʗɺʉʔʂʀʁ
*
 

ʅɸɹʃʀɾɽʅɽ ɼʆ ʇʈʀʈʆɼʀ ʃɯʉɯɺʅʀʎʊɺʆ ï ʆʉʅʆɺɸ ʉʊɸʃʆɻʆ ɺɽɼɽʅʅʗ 

ʃɯʉʆɺʆɻʆ ɻʆʉʇʆɼɸʈʉʊɺɸ ɺ ʂɸʈʇɸʊʉʔʂʆʄʋ ʈɽɻɯʆʅɯ  

(ɼʆʉɺɯɼ ʋʂʈɸɰʅʀ ɯ ʉʃʆɺɸʏʏʀʅʀ) 
ʅʘʮʽʦʥʘʣʴʥʠʡ ʣʽʩʦʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

ʅʘʙʣʠʞʝʥʝ ʜʦ ʧʨʠʨʦʜʠ ʣʽʩʽʚʥʠʮʪʚʦ ï  ʩʠʩʪʝʤʘ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʟʘ ʷʢʠʭ ʜʦʩʷʛʘʻʪʴʩʷ 

ʙʝʟʧʝʨʝʨʚʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʽ ʬʦʨʤʫʚʘʥʥʷ ʣʽʩʦʩʪʘʥʽʚ, ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʜʽʙʥʠʭ ʟʘ ʩʪʨʫʢʪʫʨʦʶ ʽ ʛʝʥʝʟʠʩʦʤ ʜʦ 

ʧʨʠʨʦʜʥʠʭ. ʄʝʪʦʜʦʣʦʛʽʯʥʦʶ ʟʘʩʘʜʦʶ ʡʦʛʦ ʻ 8 ʧʨʠʥʮʠʧʽʚ ʚ ʋʢʨʘʾʥʽ ʽ 10 ï ʫ ʉʣʦʚʘʯʯʠʥʽ, ʷʢʽ ʦʭʦʧʣʶʶʪʴ ʦʮʽʥʢʫ 

ʧʨʦʮʝʩʽʚ ʚʽʜʪʚʦʨʝʥʥʷ ʽ ʬʦʨʤʫʚʘʥʥʷ ʩʪʽʡʢʠʭ ʧʨʠʨʦʜʥʠʭ ʨʽʟʥʦʚʽʢʦʚʠʭ ʣʽʩʽʚ ʧʨʠ ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʣʽʩʦʚʦʤʫ ʧʦʢʨʠʚʽ, 

ʟʙʝʨʝʞʝʥʥʽ ʙʽʨʽʟʥʦʤʘʥʽʪʪʷ, ʧʽʜʪʨʠʤʘʥʥʽ ʝʢʦʣʦʛʽʯʥʠʭ ʬʫʥʢʮʽʡ ʣʽʩʽʚ, ʟʙʽʣʴʰʝʥʥʽ ʟʘʧʘʩʫ ʥʘʩʘʜʞʝʥʴ ʪʘ ʟʘʛʦʪʽʚʣʽ 

ʮʽʣʴʦʚʠʭ ʜʝʨʝʚ, ʝʢʦʣʦʛʽʟʘʮʽʾ ʩʧʦʩʦʙʽʚ ʟʘʛʦʪʽʚʣʽ ʪʘ  ʪʨʝʣʶʚʘʥʥʷ ʜʝʨʝʚʠʥʠ. ɯʩʥʫʶʯʠʡ ʥʘʙʽʨ ʢʨʠʪʝʨʽʾʚ ʪʘ 

ʽʥʜʠʢʘʪʦʨʽʚ ʩʪʘʣʦʛʦ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʟʘ ʩʭʝʤʘʤʠ FSC ʪʘ PEFC ʜʘʻ ʧʽʜʩʪʘʚʫ ʽʤʧʣʝʤʝʥʪʫʚʘʪʠ 

ʩʠʩʪʝʤʫ ʥʘʙʣʠʞʝʥʦʛʦ ʜʦ ʧʨʠʨʦʜʠ ʣʽʩʽʚʥʠʮʪʚʘ ʚ ʦʙʦʭ ʢʨʘʾʥʘʭ ʷʢ ʪʘʢʫ, ʱʦ ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ ʚʽʜʧʦʚʽʜʘʻ ʧʨʠʨʦʜʽ 

ʣʽʩʫ ʽ ʪʦʤʫ ʻ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʟ ʝʢʦʣʦʛʽʯʥʦʾ, ʝʢʦʥʦʤʽʯʥʦʾ ʪʘ ʩʦʮʽʘʣʴʥʦʾ ʩʢʣʘʜʦʚʠʭ 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʣʽʩʽʚʥʠʮʪʚʘ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʝ ʣʽʩʽʚʥʠʮʪʚʦ, ʥʘʙʣʠʞʝʥʝ ʜʦ ʧʨʠʨʦʜʠ, ʩʪʘʣʝ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ. 

 

ɺʩʪʫʧ. ʉʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʂʘʨʧʘʪ ʚʢʣʶʯʘʻ ʟʙʝʨʝʞʝʥʥʷ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦʛʦ ʪʘ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ, ʽʥʪʝʛʨʦʚʘʥʝ ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʪʘ ʨʽʯʢʦʚʠʤʠ 

ʙʘʩʝʡʥʘʤʠ, ʩʪʘʣʝ ʩʽʣʴʩʴʢʝ ʪʘ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ. ʇʨʦʪʷʛʦʤ ʫʩʽʻʾ ʽʩʪʦʨʽʾ ʽʩʥʫʚʘʥʥʷ 

ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʦʩʥʦʚʥʦʶ ʽʜʝʻʶ ʡʦʛʦ ʨʦʟʚʠʪʢʫ ʻ ʦʪʨʠʤʘʥʥʷ ʷʢʦʤʦʛʘ 

ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʜʝʨʝʚʥʦʾ ʧʨʦʜʫʢʮʽʾ ʙʝʟ ʚʠʩʥʘʞʝʥʥʷ ʥʘʷʚʥʠʭ ʜʝʨʝʚʥʠʭ ʟʘʧʘʩʽʚ ʽ ʟʥʠʞʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʣʽʩʫ [2], ʘ ʪʘʢʦʞ ʧʽʜʪʨʠʤʘʥʥʷ ʽ ʧʦʩʠʣʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʽ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ 

ʙʘʛʘʪʦʛʨʘʥʥʠʭ ʩʦʮʽʘʣʴʥʠʭ ʬʫʥʢʮʽʡ ʣʽʩʽʚ [3, 7]. ʎʝʡ ʧʨʠʥʮʠʧ ʟʘ ʩʚʦʻʶ ʩʫʪʪʶ ʻ ʽʜʝʻʶ ʩʪʘʣʦʛʦ 

ʨʦʟʚʠʪʢʫ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʂʦʥʮʝʧʮʽʷ ʩʪʘʣʦʛʦ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ 

ʤʽʞʥʘʨʦʜʥʽ ʟʦʙʦʚôʷʟʘʥʥʷ ʋʢʨʘʾʥʠ ʙʘʟʫʶʪʴʩʷ ʥʘ ʧʦʣʦʞʝʥʥʷʭ ʂʦʥʚʝʥʮʽʾ ʟ ʦʭʦʨʦʥʠ 

ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʨʝʟʦʣʶʮʽʾ ʂʦʥʬʝʨʝʥʮʽʡ ʤʽʥʽʩʪʨʽʚ ʽʟ ʟʘʭʠʩʪʫ ʣʽʩʽʚ ɭʚʨʦʧʠ (ʨʝʟʦʣʶʮʽʾ ʅ1 

çɿʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʩʪʘʣʦʛʦ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʚ ʣʽʩʘʭ ɭʚʨʦʧʠè, L2 çɿʘʛʘʣʴʥʦʻʚʨʦʧʝʡʩʴʢʽ 

ʢʨʠʪʝʨʽʾ, ʽʥʜʠʢʘʪʦʨʠ ʪʘ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʽʟ ʩʪʘʣʦʛʦ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘè). 

ʅʘ ʧʽʜʩʪʘʚʽ ʨʽʰʝʥʥʷ, ʧʨʠʡʥʷʪʦʛʦ ʥʘ 7-ʡ ʢʦʥʬʝʨʝʥʮʽʾ ʢʨʘʾʥ-ʫʯʘʩʥʠʮʴ ʂʦʥʚʝʥʮʽʾ ʚ ʂʫʘʣʘ-

ʃʫʤʧʫʨʽ, ʩʪʘʣʝ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚʚʘʞʘʻʪʴʩʷ ʧʨʘʢʪʠʯʥʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʝʢʦʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʣʽʩʽʚ [5, 9].   

ʏʠʥʥʠʡ ʥʘʙʽʨ ʟʘʛʘʣʴʥʦʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʠʪʝʨʽʾʚ ʪʘ ʽʥʜʠʢʘʪʦʨʽʚ ʩʪʘʣʦʛʦ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʙʫʣʦ ʩʭʚʘʣʝʥʦ ʥʘ ʄʽʥʽʩʪʝʨʩʴʢʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʽʟ ʟʘʭʠʩʪʫ ʣʽʩʽʚ ʫ ɭʚʨʦʧʽ ʫ 2003 ʨ. 

ʫ ɺʽʜʥʽ. ʉʪʘʣʝ (ʥʝʚʠʩʥʘʞʣʠʚʝ ʯʠ ʟʙʘʣʘʥʩʦʚʘʥʝ) ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʨʦʟʛʣʷʜʘʻʪʴʩʷ 

ʷʢ ʜʦʛʣʷʜ ʟʘ ʣʽʩʘʤʠ ʽ ʣʽʩʦʚʠʤʠ ʟʝʤʣʷʤʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʠʤ ʯʠʥʦʤ ʽ ʟ ʪʘʢʦʶ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ, ʱʦʙ ʧʽʜʪʨʠʤʫʚʘʪʠ ʾʭʥʻ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʚʽʜʥʦʚʣʶʚʘʣʴʥʫ 

ʟʜʘʪʥʽʩʪʴ, ʞʠʪʪʻʚʽʩʪʴ ʪʘ ʾʭʥʽʡ ʧʦʪʝʥʮʽʘʣ ʜʦ ʚʠʢʦʥʘʥʥʷ ʪʝʧʝʨ ʽ ʫ ʤʘʡʙʫʪʥʴʦʤʫ ʚʩʽʭ 

ʧʨʠʪʘʤʘʥʥʠʭ ʾʤ ʝʢʦʣʦʛʽʯʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ ʽ ʩʦʮʽʘʣʴʥʠʭ ʬʫʥʢʮʽʡ ʥʘ ʤʽʩʮʝʚʦʤʫ, 

ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʽ ʛʣʦʙʘʣʴʥʦʤʫ ʨʽʚʥʷʭ, ʥʝ ʚʠʢʣʠʢʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʧʦʰʢʦʜʞʝʥʥʷ ʽʥʰʠʭ 

ʝʢʦʩʠʩʪʝʤ. ʎʝʡ ʧʨʠʥʮʠʧ, ʟʘʜʝʢʣʘʨʦʚʘʥʠʡ ʽ ʫʭʚʘʣʝʥʠʡ ʥʘ ʂʦʥʬʝʨʝʥʮʽʾ ʤʽʥʽʩʪʨʽʚ ʟ ʦʭʦʨʦʥʠ 

ʣʽʩʽʚ ʫ ɻʝʣʴʩʽʥʢʽ (1993), ʽ ʩʪʘʚ ʦʩʥʦʚʦʶ ʜʣʷ ʧʽʜʛʦʪʦʚʢʠ ʻʜʠʥʦʾ ʻʚʨʦʧʝʡʩʴʢʦʾ ʧʦʣʽʪʠʢʠ ʣʽʩʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ [5]. 

ʇʨʦʪʦʢʦʣ ʧʨʦ ʩʪʘʣʝ ʫʧʨʘʚʣʽʥʥʷ ʣʽʩʘʤʠ, ʧʽʜʛʦʪʦʚʣʝʥʠʡ ʜʦ ʈʘʤʢʦʚʦʾ ʢʦʥʚʝʥʮʽʾ ʧʨʦ 

ʦʭʦʨʦʥʫ ʪʘ ʩʪʘʣʠʡ ʨʦʟʚʠʪʦʢ ʂʘʨʧʘʪ ʽ ʧʽʜʧʠʩʘʥʠʡ 27 ʪʨʘʚʥʷ 2011 ʨ. ʫ ʤ. ɹʨʘʪʠʩʣʘʚʽ, 

ʧʝʨʝʜʙʘʯʘʻ, ʟʦʢʨʝʤʘ, ʩʧʨʠʷʥʥʷ ʚʽʜʥʦʚʣʝʥʥʶ ʣʽʩʽʚ, ʥʘʙʣʠʞʝʥʠʭ ʜʦ ʧʨʠʨʦʜʥʠʭ, ʘ ʪʘʢʦʞ 

ʚʠʢʦʨʠʩʪʘʥʥ ̫ʧʨʘʢʪʠʯʥʦʛʦ ʜʦʩʚʽʜʫ ʚ ʫʧʨʘʚʣʽʥʥʽ ʣʽʩʘʤʠ ʪʘ ʧʨʠʨʦʜʥʦ ʙʣʠʟʴʢʦʤʫ ʣʽʩʽʚʥʠʮʪʚ ̔

[6].  

                                                 
*
 É ɻ. ʊ. ʂʨʠʥʠʮʴʢʠʡ, ʄ. ɺ. ʏʝʨʥʷʚʩʴʢʠʡ, 2015 
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ɺʦʜʥʦʯʘʩ ʜʠʩʢʫʩʽʡʥʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʧʠʪʘʥʥʷ ʽʤʧʣʝʤʝʥʪʘʮʽʾ ʟʘʛʘʣʴʥʦʻʚʨʦʧʝʡʩʴʢʠʭ 

ʢʨʠʪʝʨʽʾʚ ʪʘ ʽʥʜʠʢʘʪʦʨʽʚ ʩʪʘʣʦʛʦ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʫ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʫ ʧʨʘʢʪʠʢʫ 

ʦʢʨʝʤʠʭ ʢʨʘʾʥ, ʟʦʢʨʝʤʘ ʋʢʨʘʾʥʠ ʽ ʉʣʦʚʘʯʯʠʥʠ.  

ʄʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʻ ʘʥʘʣʽʟ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ʥʘʙʣʠʞʝʥʦʛʦ ʜʦ ʧʨʠʨʦʜʠ ʣʽʩʽʚʥʠʮʪʚʘ ʪʘ 

ʤʝʭʘʥʽʟʤʫ ʾʭʥʴʦʛʦ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʫ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ ʽ 

ʉʣʦʚʘʯʯʠʥʠ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʴ. ʅʘʙʣʠʞʝʥʝ ʜʦ ʧʨʠʨʦʜʠ ʣʽʩʽʚʥʠʮʪʚʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ 

ʷʢ ʩʠʩʪʝʤʘ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʟʘ ʷʢʦʾ ʜʦʩʷʛʘʻʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʝ 

ʚʽʜʥʦʚʣʝʥʥʷ ʽ ʬʦʨʤʫʚʘʥʥʷ ʣʽʩʦʩʪʘʥʽʚ, ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʜʽʙʥʠʭ ʟʘ ʩʪʨʫʢʪʫʨʦʶ ʽ ʛʝʥʝʟʠʩʦʤ ʜʦ 

ʧʨʠʨʦʜʥʠʭ [3]. ɺʠʟʥʘʯʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʥʘʙʣʠʞʝʥʦʛʦ ʜʦ ʧʨʠʨʦʜʠ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʦʧʨʘʮʴʦʚʘʥʽ ʨʘʥʽʰʝ [3,7] ʽ ʧʦʩʪʫʧʦʚʦ ʚʪʽʣʶʶʪʴʩʷ ʫ ʧʨʘʢʪʠʢʫ ʣʽʩʦʛʦʩʧʦʜʘ-

ʨʶʚʘʥʥʷ ʋʢʨʘʾʥʠ ʽ ʉʣʦʚʘʯʯʠʥʠ. 

ʄʝʭʘʥʽʟʤ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʧʨʠʨʦʜʥʦ ʙʣʠʟʴʢʦʛʦ ʣʽʩʽʚʥʠʮʪʚʘ ʚ ʋʢʨʘʾʥʽ ʙʘʟʫʻʪʴʩʷ ʥʘ: 

ʦʩʥʦʚʥʠʭ ʟʘʩʘʜʘʭ çʃʽʩʦʚʦʛʦ ʂʦʜʝʢʩʫ ʋʢʨʘʾʥʠè (ʚ ʨʝʜʘʢʮʽʾ ɿʘʢʦʥʫ ˉ3404-10 (3404-15) ʚʽʜ 

08.02.2006, ɺɺʈ, 2006, ˉ21, ʩʪ.170); ɼʝʨʞʘʚʥʽʡ ʮʽʣʴʦʚʽʡ ʧʨʦʛʨʘʤʽ çʃʽʩʠ ʋʢʨʘʾʥʠ ʥʘ 2010-

2015 ʨʨ.è, ʟʘʪʚʝʨʜʞʝʥʽʡ ʧʦʩʪʘʥʦʚʦʶ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 16 ʚʝʨʝʩʥʷ 2009 ʨ. 

ˉ977., çʂʦʥʮʝʧʮʽʾ ʥʘʙʣʠʞʝʥʦʛʦ ʜʦ ʧʨʠʨʦʜʠ ʣʽʩʽʚʥʠʮʪʚʘè, ʟʘʪʚʝʨʜʞʝʥʦʾ ʜʝʨʞʘʚʥʠʤ 

ʢʦʤʽʪʝʪʦʤ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ 2010 ʨʦʢʫ. ʋ ʉʣʦʚʘʯʯʠʥʽ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʛʽʜʥʦ ʟ ʅʘʮʽʦʥʘʣʴʥʦʶ ʣʽʩʦʚʦʶ ʧʨʦʛʨʘʤʦʶ ʉʣʦʚʘʮʴʢʦʾ 

ʈʝʩʧʫʙʣʽʢʠ (2007), ʷʢʘ ʧʝʨʝʜʙʘʯʘʻ ʧʽʜʚʠʱʝʥʥʷ ʜʦʚʛʦʩʪʨʦʢʦʚʦʾ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʪʘ 

ʝʢʦʥʦʤʽʯʥʦʾ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʥʘ ʟʘʩʘʜʘʭ 

ʥʘʙʣʠʞʝʥʦʛʦ ʜʦ ʧʨʠʨʦʜʠ ʣʽʩʽʚʥʠʮʪʚʘ [4]. ʄʝʪʦʶ ʪʘʢʦʛʦ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʣʽʩʽʚʥʠʮʪʚʘ ʻ 

ʦʧʪʠʤʘʣʴʥʝ ʚʠʢʦʥʘʥʥʷ ʣʽʩʘʤʠ ʬʫʥʢʮʽʡ ʜʣʷ ʧʦʪʨʝʙ ʥʘʩʝʣʝʥʥʷ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʛʦ ʧʨʠʙʫʪʢʫ ʚʣʘʩʥʠʢʽʚ ʣʽʩʽʚ ʪʘ ʣʽʩʦʛʦʩʧʦʜʘʨʥʠʢʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʽʞʥʘʨʦʜʥʝ ʩʧʽʚʪʦʚʘʨʠʩʪʚʦ ʚʠʟʥʘʻ ʚʘʞʣʠʚʽʩʪʴ ʫʩʽʭ ʮʽʥʥʦʩʪʝʡ 

ʣʽʩʽʚ ʪʘ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʩʪʘʣʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚ ʮʽʡ ʛʘʣʫʟʽ. ʋ 1992 ʨ. ʂʦʥʬʝʨʝʥʮʽʷ ʆʆʅ ʟ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʨʦʟʚʠʪʢʫ (ʈʽʦ-ʜʝ-ɾʘʥʝʡʨʦ), ʧʨʠʡʥʷʣʘ ʷʢ ʦʩʥʦʚʦʧʦʣʦʞʥʠʡ 

ʧʨʠʥʮʠʧ ʩʪʘʣʦʛʦ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ çʧʦʣʽʪʠʢʫ, ʤʝʪʦʜʠ ʽ ʤʝʭʘʥʽʟʤʠ ʱʦʜʦ 

ʧʽʜʪʨʠʤʢʠ ʽ ʨʦʟʚʠʪʢʫ ʯʠʩʣʝʥʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ, ʩʦʮʽʘʣʴʥʠʭ ʪʘ ʢʫʣʴʪʫʨʥʠʭ ʨʦʣʝʡ 

ʜʝʨʝʚ, ʣʽʩʽʚ ʽ ʣʽʩʦʚʠʭ ʣʘʥʜʰʘʬʪʽʚè. ʋ 1998 ʨ., ʢʦʣʠ ɭʉ ʧʨʠʡʥʷʚ ʃʽʩʦʚʫ ʩʪʨʘʪʝʛʽʶ, ʘ ʫ ʯʝʨʚʥʽ 

2006 ʨ. ɭʚʨʦʧʝʡʩʴʢʘ ʢʦʤʽʩʽʷ ʽʥʽʮʽʶʚʘʣʘ ʨʦʟʨʦʙʢʫ ʇʣʘʥʫ ʜʽʡ ɭʉ ʱʦʜʦ ʣʽʩʽʚ, ʚʠʨʦʙʣʝʥʦ 

ʩʧʽʣʴʥʝ ʙʘʯʝʥʥʷ ʣʽʩʽʚʥʠʮʪʚʘ, ʘ ʩʘʤʝ: ʣʽʩʠ ʜʣʷ ʩʫʩʧʽʣʴʩʪʚʘ ï ʜʦʚʛʦʩʪʨʦʢʦʚʝ ʙʘʛʘʪʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʣʽʩʽʚʥʠʮʪʚʦ, ʷʢʝ ʟʘʜʦʚʦʣʴʥʷʻ ʩʫʯʘʩʥʽ ʪʘ ʤʘʡʙʫʪʥʽ ʧʦʪʨʝʙʠ ʩʫʩʧʽʣʴʩʪʚʘ [4]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʘʨʘʜʠʛʤʦʶ ʩʪʘʣʦʛʦ ʣʽʩʦʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʧʦʩʪʘʻ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʝ 

ʣʽʩʽʚʥʠʮʪʚʦ ʥʘ ʟʘʩʘʜʘʭ ʥʘʙʣʠʞʝʥʦʛʦ ʜʦ ʧʨʠʨʦʜʥʦʛʦ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʟʘʙʝʟʧʝʯʫʻ ʟʘʛʦʪʽʚʣʶ ʣʽʩʦʤʘʪʝʨʽʘʣʽʚ ʪʘ ʽʥʰʦʾ ʣʽʩʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʧʨʠ 

ʦʜʥʦʯʘʩʥʦʤʫ ʟʙʝʨʝʞʝʥʥʽ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʣʽʩʽʚ ʽ ʾʭʥʴʦʾ ʩʪʽʡʢʦʩʪʽ, 

ʧʽʜʪʨʠʤʘʥʥʽ ʧʨʠʨʦʜʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʉʦʮʽʘʣʴʥʦ ʦʨʽʻʥʪʦʚʘʥʝ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʩʧʨʠʷʻ ʟʨʦʩʪʘʥʥʶ ʜʦʙʨʦʙʫʪʫ ʤʽʩʮʝʚʦʛʦ ʥʘʩʝʣʝʥʥʷ ʽ ʩʫʩʧʽʣʴʩʪʚʘ ʟʘʛʘʣʦʤ, ʘ 

ʪʘʢʦʞ ʩʪʠʤʫʣʶʻ ʤʽʩʮʝʚʝ ʥʘʩʝʣʝʥʥʷ ʟʙʝʨʽʛʘʪʠ ʣʽʩʦʚʽ ʨʝʩʫʨʩʠ. ʃʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʽ 

ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ ʤʘʶʪʴ ʙʫʪʠ ʦʨʛʘʥʽʟʦʚʘʥʽ ʡ ʫʧʨʘʚʣʷʪʠʩʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʙʫʪʠ 

ʧʨʠʙʫʪʢʦʚʠʤʠ ʽ ʥʝ ʚʠʩʥʘʞʫʚʘʪʠ ʣʽʩʦʚʽ ʨʝʩʫʨʩʠ ʪʘ ʥʝ ʧʦʩʣʘʙʣʶʚʘʪʠ ʚʠʢʦʥʘʥʥʷ ʣʽʩʦʤ 

ʝʢʦʣʦʛʽʯʥʠʭ ʽ ʩʦʮʽʘʣʴʥʠʭ ʬʫʥʢʮʽʡ. 

ʉʚʽʪʦʚʠʡ ʜʦʩʚʽʜ ʩʪʘʣʦʛʦ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚʢʘʟʫʻ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ 

ʬʦʨʤ ʽ ʤʝʪʦʜʽʚ ʟʘʣʫʯʝʥʥʷ ʤʽʩʮʝʚʠʭ ʛʨʦʤʘʜ ʜʦ ʫʧʨʘʚʣʽʥʥʷ, ʘ ʩʘʤʝ: ʟʘʣʫʯʝʥʥʷ ʜʦ ʧʣʘʥʫʚʘʥʥʷ; 

ʧʝʨʝʜʘʯʘ ʚ ʦʨʝʥʜʫ ʜʽʣʷʥʦʢ ʜʝʨʞʘʚʥʦʛʦ ʣʽʩʫ; ʦʨʛʘʥʽʟʘʮʽʷ ʽ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ 

ʢʦʤʫʥʘʣʴʥʠʭ ʽ ʜʝʨʞʘʚʥʠʭ ʣʽʩʘʭ; ʧʝʨʝʜʘʯʘ ʛʨʦʤʘʜʘʤ ʧʨʘʚʘ ʚʣʘʩʥʦʩʪʽ ʥʘ ʜʝʨʞʘʚʥʽ ʣʽʩʠ [4, 5]. 

ɯʥʪʝʨʝʩʠ ʤʽʩʮʝʚʠʭ ʛʨʦʤʘʜ ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʝʘʣʽʟʦʚʫʚʘʪʠ ʚ ʨʘʤʢʘʭ ʟʘʛʘʣʴʥʦʛʦ ʤʝʭʘʥʽʟʤʫ 

ʫʯʘʩʪʽ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʚ ʫʧʨʘʚʣʽʥʥʽ ʣʽʩʦʚʠʤ ʛʦʩʧʦʜʘʨʩʪʚʦʤ. ʉʢʣʘʜʦʚʠʤʠ ʧʦʙʫʜʦʚʠ ʪʘʢʦʛʦ 

ʤʝʭʘʥʽʟʤʫ ʻ: ʧʨʦʟʦʨʽʩʪʴ ʪʘ ʚʽʜʢʨʠʪʽʩʪʴ, ʜʝʤʦʢʨʘʪʠʟʤ, ʥʝʜʠʩʢʨʠʤʽʥʘʮʽʡʥʽʩʪʴ, ʽʥʬʦʨʤʫʚʘʥʥʷ, 

ʧʘʨʠʪʝʪʥʽʩʪʴ, ʝʬʝʢʪʠʚʥʽʩʪʴ. 
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ʅʠʥʽ ʚ ʋʢʨʘʾʥʽ ʚʽʜʩʫʪʥʽʡ ʟʘʢʦʥʦʜʘʚʯʦ ʚʠʟʥʘʯʝʥʠʡ ʤʝʭʘʥʽʟʤ ʟʘʣʫʯʝʥʥʷ ʛʨʦʤʘʜʩʴʢʦʩʪʽ, ʽ 

ʟʦʢʨʝʤʘ ʤʽʩʮʝʚʠʭ ʛʨʦʤʘʜ, ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʣʽʩʦʚʠʤ ʛʦʩʧʦʜʘʨʩʪʚʦʤ ʷʢ ʫ ʣʽʩʘʭ ʜʝʨʞʘʚʥʦʾ, ʪʘʢ ʽ 

ʢʦʤʫʥʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ. ɺ ʋʢʨʘʾʥʽ ʥʝ ʩʪʚʦʨʝʥʘ ʜʦʙʨʦʚʽʣʴʥʘ ʘʩʦʮʽʘʮʽʷ ʣʽʩʽʚʥʠʢʽʚ ʇʨʦ ʉʽʣʴʚʘ, 

ʤʝʪʦʶ ʷʢʦʾ ʻ ʧʨʦʧʘʛʫʚʘʪʠ, ʟʘʭʠʱʘʪʠ ʪʘ ʨʦʟʰʠʨʶʚʘʪʠ ʽʜʝʶ ʣʽʩʦʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʫ ʩʧʦʩʽʙ, 

ʙʣʠʟʴʢʠʡ ʜʦ ʧʨʠʨʦʜʠ. ʋ ʉʣʦʚʘʯʯʠʥʽ ʪʘʢʠʡ ʧʨʦʮʝʩ ʚʞʝ ʨʦʟʧʦʯʘʚʩʷ ʟʽ ʩʪʚʦʨʝʥʥʷʤ ʩʣʦʚʘʮʴʢʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʇʨʦ ʉʽʣʴʚʘ (1989 ʨ.), ʫʥʘʩʣʽʜʦʢ ʯʦʛʦ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʩʧʽʣʴʥʦʪʫ ʘʢʪʠʚʥʠʭ 

ʬʘʭʦʚʠʭ ʣʽʩʽʚʥʠʢʽʚ, ʷʢʽ ʚʪʽʣʶʶʪʴ ʫ ʞʠʪʪʷ ʽ ʧʨʦʧʘʛʫʶʪʴ ʽʜʝʶ ʥʘʙʣʠʞʝʥʦʛʦ ʜʦ ʧʨʠʨʦʜʠ 

ʣʽʩʦʛʦʩʧʦʜʘʨʶʚʘʥʥʷ.  

ʅʘʙʣʠʞʝʥʝ ʜʦ ʧʨʠʨʦʜʥʠʭ ʝʢʦʩʠʩʪʝʤ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʤʘʢʩʠʤʘʣʴʥʦ 

ʚʨʘʭʦʚʫʻ ʝʢʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ ʽ ʩʧʝʮʠʬʽʢʫ ʨʦʟʚʠʪʢʫ ʧʨʠʨʦʜʥʠʭ ʣʽʩʦʚʠʭ 

ʙʽʦʛʝʦʮʝʥʦʟʽʚ. ɺʦʥʦ ʧʝʨʝʜʙʘʯʘʻ, ʥʘ ʧʽʜʩʪʘʚʽ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʧʨʦʮʝʩʽʚ, ʧʨʦʚʝʜʝʥʥʷ 

ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʟʘʭʦʜʽʚ, ʷʢʘ ʧʦʩʠʣʶʻ ʩʪʽʡʢʽʩʪʴ ʜʝʨʝʚʦʩʪʘʥʽʚ ʽ ʾʭʥʶ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʫ ʨʦʣʴ 

ʟʘ ʤʽʥʽʤʘʣʴʥʦ ʜʦʮʽʣʴʥʦʛʦ ʽ ʥʝʦʙʭʽʜʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʚ ʣʽʩ. ʊʝʭʥʦʣʦʛʽʷ ʩʪʚʦʨʝʥʥʷ ʽ ʬʦʨʤʫʚʘʥʥʷ 

ʜʝʨʝʚʦʩʪʘʥʽʚ ʚ ʋʢʨʘʾʥʽ ʡ ʉʣʦʚʘʯʯʠʥʽ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʨʦʱʫʚʘʥʥʽ ʮʽʣʴʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʟʘʣʝʞʥʦ 

ʚʽʜ ʤʝʪʠ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʢʣʽʤʘʪʠʯʥʠʭ ʽ ˇʨʫʥʪʦʚʦ-ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ, ʙʽʦʣʦʛʽʾ ʡ ʝʢʦʣʦʛʽʾ 

ʧʦʨʽʜ. ʇʨʠ ʮʴʦʤʫ ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʽ, ʘʣʝ ʷʢʦʤʦʛʘ ʙʣʠʞʯʽ ʜʦ ʧʨʠʨʦʜʥʦʛʦ ʣʽʩʫ, 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʧʽʜʭʦʜʠ ʜʦ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 

ʅʘʙʣʠʞʝʥʝ ʜʦ ʧʨʠʨʦʜʠ ʣʽʩʽʚʥʠʮʪʚʦ ʻ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʽ ʙʘʟʫʻʪʴʩʷ ʥʘ: ʨʦʟʫʤʽʥʥʽ 

ʣʽʩʫ ʷʢ ʧʨʠʨʦʜʥʦʾ ʝʢʦʩʠʩʪʝʤʠ, ʷʢʘ ʚ ʧʨʦʮʝʩʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʙʝʨʽʛʘʻ ʩʚʦʶ ʮʽʣʽʩʥʽʩʪʴ ʽ 

ʩʘʤʦʚʽʜʥʦʚʣʶʚʘʥʽʩʪʴ; ʫʧʨʘʚʣʽʥʥʽ ʣʽʩʘʤʠ ʽ ʾʭʥʴʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʟ ʽʥʪʝʥʩʠʚʥʽʩʪʶ, ʷʢʘ 

ʟʘʙʝʟʧʝʯʫʻ ʧʨʠʨʦʜʥʝ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʚʠʩʦʢʫ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʣʽʩʦʩʪʘʥʽʚ ʪʘ 

ʾʭʥʶ ʟʜʘʪʥʽʩʪʴ ʜʦ ʚʽʜʥʦʚʣʝʥʥʷ; ʚʠʢʦʥʘʥʥʽ ʣʽʩʦʤ ʪʝʧʝʨ ʽ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʝʢʦʣʦʛʽʯʥʠʭ, 

ʝʢʦʥʦʤʽʯʥʠʭ ʽ ʩʦʮʽʘʣʴʥʠʭ ʬʫʥʢʮʽʡ ʥʘ ʤʽʩʮʝʚʦʤʫ, ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʽ ʛʣʦʙʘʣʴʥʦʤʫ ʨʽʚʥʷʭ. 

ʅʘʙʣʠʞʝʥʝ ʜʦ ʧʨʠʨʦʜʠ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʋʢʨʘʾʥʽ ʽ ʉʣʦʚʘʯʯʠʥʽ ʭʘʨʘʢʪʝʨʠ-

ʟʫʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʨʠʥʮʠʧʽʚ, ʥʘʚʝʜʝʥʠʭ ʫ ʪʘʙʣ. 1, ʧʨʠʯʦʤʫ ʢʦʞʝʥ ʟ ʥʠʭ ʫ ʨʽʟʥʠʡ ʩʧʦʩʽʙ 

ʚʧʣʠʚʘʻ ʥʘ ʣʽʩʦʚʝ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʪʝʨʝʩʽʚ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʪʘ ʝʢʦʥʦʤʽʯʥʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ. 

ʇʦʨʽʚʥʷʣʴʥʘ ʦʮʽʥʢʘ ʧʨʠʥʮʠʧʽʚ ʥʘʙʣʠʞʝʥʦʛʦ ʜʦ ʧʨʠʨʦʜʠ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ 

ʦʙʦʭ ʢʨʘʾʥʘʭ ʩʚʽʜʯʠʪʴ, ʱʦ ʮʽ ʧʨʠʥʮʠʧʠ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʨʽʟʥʫ ʢʽʣʴʢʽʩʪʴ (ʚ ʋʢʨʘʾʥʽ ï 8, ʫ 

ʉʣʦʚʘʯʯʠʥʽ ï 10), ʻ ʤʘʡʞʝ ʽʜʝʥʪʠʯʥʠʤʠ [4].  

ɹʝʟʧʝʨʝʨʚʥʝ ʽʩʥʫʚʘʥʥʷ ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ ʟʘ ʫʢʨʘʾʥʩʴʢʦʛʦ ʧʽʜʭʦʜʫ ʦʟʥʘʯʘʻ 

ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʣʽʩʦʚʽʜʥʦʚʥʠʭ ʧʨʦʮʝʩʽʚ. ʌʦʨʤʫʚʘʥʥʷ ʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʣʽʩʽʚ, ʙʣʠʟʴʢʠʭ ʜʦ 

ʧʨʠʨʦʜʥʠʭ, ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʚʠʙʠʨʘʥʥʷʤ ʦʢʨʝʤʠʭ ʜʝʨʝʚ ʘʙʦ ʾʭʥʽʭ ʙʽʦʛʨʫʧ. ɺʠʨʫʙʫʚʘʥʥʷ ʜʝʨʝʚ 

ʥʝ ʤʦʞʝ ʙʫʪʠ ʩʫʮʽʣʴʥʠʤ ʥʘ ʚʩʽʡ ʧʣʦʱʽ. ʉʫʮʽʣʴʥʦʣʽʩʦʩʽʯʥʘ ʩʠʩʪʝʤʘ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʨʽʟʥʽ ʾʾ 

ʤʦʜʠʬʽʢʘʮʽʾ (ʥʘʧʨʠʢʣʘʜ, ʜʫʞʝ ʚʫʟʴʢʽ ʣʽʩʦʩʽʢʠ ʧʽʜ ʯʘʩ ʚʠʨʫʙʫʚʘʥʥ ̫ʜʝʨʝʚ ʥʘʚʽʪʴ ʫ ʚʝʣʠʢʦʤʫ 

ʤʘʩʠʚʽ ʣʽʩʫ), ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʙʝʟʧʝʨʝʨʚʥʽʩʪʴ ʣʽʩʦʚʽʜʥʦʚʥʠʭ ʧʨʦʮʝʩʽʚ. ʈʝʟʫʣʴʪʘʪʦʤ 

ʙʝʟʧʝʨʝʨʚʥʦʩʪʽ ʧʦʢʨʠʚʫ ʚ ʽʩʪʦʨʠʯʥʦʤʫ ʘʩʧʝʢʪʽ ʻ ʚʽʜʪʚʦʨʝʥʥʷ ʟʤʽʰʘʥʠʭ ʣʽʩʽʚ, ʱʦ 

ʜʝʢʣʘʨʫʻʪʴʩʷ ʧʨʠʥʮʠʧʦʤ, ʷʢʠʡ ʧʨʠʡʥʷʪʠʡ ʟʘ ʦʩʥʦʚʫ ʫ ʉʣʦʚʘʯʯʠʥʽ. ʇʦʩʪʽʡʥʽʩʪʴ ʣʽʩʫ ʥʘ ʧʝʚʥʽʡ 

ʦʜʠʥʠʮʽ ʧʣʦʱʽ ʚʠʧʣʠʚʘʻ ʟʽ ʩʚʽʪʣʦʚʠʭ ʚʠʤʦʛ ʨʽʟʥʠʭ ʧʦʨʽʜ ʜʝʨʝʚ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʟ ʜʠʬʝʨʝʥʮʽʘʮʽʾ 

ʩʪʨʫʢʪʫʨʠ ʥʘʩʘʜʞʝʥʥʷ. ɽʢʦʣʦʛʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʣʽʩʽʚ ʥʘ ʧʦʩʪʽʡʥʦʤʫ, ʦʧʪʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʤʫ 

ʨʽʚʥʽ ʤʦʞʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʪʽʣʴʢʠ ʨʽʟʥʦʚʽʢʦʚʠʤʠ ʜʝʨʝʚʦʩʪʘʥʘʤʠ, ʷʢʽ ʟʙʝʨʽʛʘʶʪʴ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʣʽʩʫ ʪʘ ʬʦʨʤʫʶʪʴʩʷ ʧʽʜ ʯʘʩ ʫʤʽʣʦ ʟʘʧʨʦʚʘʜʞʝʥʦʾ ʩʠʩʪʝʤʠ ʚʠʙʽʨʢʦʚʠʭ ʨʫʙʦʢ ʟʘ ʤʝʪʦʜʘʤʠ 

ʥʘʙʣʠʞʝʥʦʛʦ ʜʦ ʧʨʠʨʦʜʠ ʣʽʩʽʚʥʠʮʪʚʘ.  

ɺʽʜʪʚʦʨʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʧʨʠʨʦʜʥʠʭ ʨʽʟʥʦʚʽʢʦʚʠʭ ʣʽʩʽʚ ʚ ʋʢʨʘʾʥʽ, ʘ ʚʽʜʧʦʚʽʜʥʽ 

ʧʨʠʥʮʠʧʠ ï ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠʨʦʜʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ 

ʪʘ ʧʝʨʝʚʘʛʘ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ï ʫ ʉʣʦʚʘʯʯʠʥʽ ʤʘʶʪʴ ʟʘ ʤʝʪʫ ʬʦʨʤʫʚʘʥʥʷ ʧʦʨʦʜʥʦʾ, 

ʧʨʦʩʪʦʨʦʚʦʾ ʽ ʚʽʢʦʚʦʾ ʩʪʨʫʢʪʫʨʠ, ʷʢʘ ʻ ʙʣʠʟʴʢʦʶ ʜʦ ʧʨʘʣʽʩʦʚʦʾ. ʋ ʣʽʩʽ, ʥʘʙʣʠʞʝʥʦʤʫ ʜʦ 

ʧʨʠʨʦʜʥʦʛʦ, ʧʦʦʜʠʥʦʢʦ ʘʙʦ ʛʨʫʧʘʤʠ ʜʝʨʝʚ ʟʤʽʰʘʥʽ ʨʽʟʥʦʚʽʢʦʚʽ ʯʘʩʪʠʥʠ ʜʝʨʝʚʦʩʪʘʥʫ, ʷʢʽ 

ʫʪʚʦʨʶʶʪʴ ʯʽʪʢʦ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʥʠʞʥʽʡ, ʩʝʨʝʜʥʽʡ ʽ ʚʝʨʭʥʽʡ ʷʨʫʩʠ, ʩʬʦʨʤʦʚʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʧʦʩʪʫʧʦʚʦʾ ʚʠʨʫʙʢʠ ʦʢʨʝʤʠʭ ʩʪʠʛʣʠʭ ʜʝʨʝʚ. ɹʘʛʘʪʦʷʨʫʩʥʘ ʩʪʨʫʢʪʫʨʘ ʪʘʢʦʛʦ ʣʽʩʫ 

ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʚʧʨʦʜʦʚʞ ʥʝʦʙʤʝʞʝʥʦ ʜʦʚʛʦʛʦ ʧʝʨʽʦʜʫ ʯʘʩʫ ʟʘʚʜʷʢʠ ʧʦʩʪʽʡʥʦʤʫ 
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ʧʝʨʽʦʜʠʯʥʦʤʫ ʧʨʦʚʝʜʝʥʥʶ ʧʝʚʥʠʭ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʘʭʦʜʽʚ. ɼʦ ʮʠʭ ʟʘʭʦʜʽʚ ʽ ʥʘʣʝʞʘʪʴ 

ʥʘʩʘʤʧʝʨʝʜ ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʪʘ ʧʝʨʝʚʘʛʘ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ 

ʥʘʜ ʰʪʫʯʥʠʤ. 
ʊʘʙʣʠʮʷ 1 

ʇʨʠʥʮʠʧʠ ʥʘʙʣʠʞʝʥʦʛʦ ʜʦ ʧʨʠʨʦʜʠ ʣʽʩʦʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ ʪʘ ʉʣʦʚʘʯʯʠʥʽ  

ʡ ʦʯʽʢʫʚʘʥʽ ʝʢʦʣʦʛʽʯʥʽ, ʝʢʦʥʦʤʽʯʥʽ ʪʘ ʩʫʩʧʽʣʴʥʽ ʝʬʝʢʪʠ 

ʇʨʠʥʮʠʧʠ ʥʘʙʣʠʞʝʥʦʛʦ ʜʦ ʧʨʠʨʦʜʠ 

ʣʽʩʦʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʆʯʽʢʫʚʘʥʽ ʝʬʝʢʪʠ 

ʋʢʨʘʾʥʘ ʉʣʦʚʘʯʯʠʥʘ 

ɹʝʟʧʝʨʝʨʚʥʝ ʽʩʥʫʚʘʥʥʷ 

ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ 

ʉʪʚʦʨʝʥʥʷ 

ʟʤʽʰʘʥʠʭ ʣʽʩʽʚ  
¶ ʌʦʨʤʫʚʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʽʟʥʦʚʽʢʦʚʠʭ ʤʽʰʘʥʠʭ 

ʣʽʩʦʩʪʘʥʽʚ ʟ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʽ ʚʝʨʪʠʢʘʣʴʥʦ ʟʽʤʢʥʫʪʦʶ 

ʩʢʣʘʜʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʥʘ ʦʩʥʦʚʽ ʧʨʠʨʦʜʥʦʛʦ 

ʥʘʩʽʥʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ. 

¶ ɺʽʜʩʫʪʥʽʩʪʴ ʩʫʮʽʣʴʥʠʭ ʟʨʫʙʽʚ 

¶ ʇʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʽ ʙʽʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ 

ʣʽʩʦʚʠʭ ʫʛʨʫʧʦʚʘʥʴ 

¶ ɿʙʘʣʘʥʩʦʚʘʥʽʩʪʴ ʫʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ ʣʽʩʦʚʦʾ 

ʝʢʦʩʠʩʪʝʤʠ, ʦʧʪʠʤʽʟʘʮʽʷ ʧʨʦʭʦʜʞʝʥʥʷ ʚ ʥʠʭ 

ʧʨʠʨʦʜʥʠʭ ʧʨʦʮʝʩʽʚ 

¶ ʇʦʩʪʽʡʥʝ ʧʦʣʽʧʰʝʥʥʷ ʚʠʢʦʥʘʥʥʷ ʣʽʩʦʤ 

ʩʝʨʝʜʦʚʠʱʝʪʚʽʨʥʠʭ ʬʫʥʢʮʽʡ  

¶ ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʘʜʘʧʪʘʮʽʾ ʜʦ ʟʤʽʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ 

¶ ʇʨʠʨʦʜʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʥʘʨʦʩʪʘʥʥʷ ʬʽʪʦʤʘʩʠ, 

ʬʦʨʤʫʚʘʥʥʷ ʣʽʩʦʚʠʭ ʫʛʨʫʧʦʚʘʥʴ ʪʘ ʾʭ 

ʩʘʤʦʟʨʽʜʞʝʥʥʷ, ʟʙʘʣʘʥʩʦʚʘʥʠʡ ʩʪʽʡʢʠʡ ʨʦʟʚʠʪʦʢ 

ʚʩʽʭ ʢʦʤʧʦʥʝʥʪʽʚ ʣʽʩʫ  

¶ ɿʙʝʨʝʞʝʥʥʷ ʘʚʪʦʪʨʦʬʥʦʛʦ ʽ ʛʝʪʝʨʦʪʨʦʬʥʦʛʦ 

ʚʠʜʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʩʧʘʜʢʦʻʤʥʦʩʪʽ ʤʽʞ 

ʧʦʢʦʣʽʥʥʷʤʠ ʣʽʩʫ 

¶ ʉʧʨʠʷʥʥʷ ʨʦʟʚʠʪʢʫ ʨʽʜʢʽʩʥʠʭ ʽ ʟʥʠʢʘʶʯʠʭ ʚʠʜʽʚ 

ʨʦʩʣʠʥ. 

¶ ʇʽʜʚʠʱʝʥʥʷ ʨʝʢʨʝʘʮʽʡʥʠʭ, ʩʘʥʽʪʘʨʥʦ-ʦʟʜʦʨʦʚʯʠʭ ʪʘ 

ʝʩʪʝʪʠʯʥʠʭ ʬʫʥʢʮʽʡ ʣʽʩʦʩʪʘʥʽʚ. 

¶ ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʟʘʛʦʪʽʚʣʽ ʜʝʨʝʚʠʥʠ, ʟʤʝʥʰʝʥʥʷ ʧʦʰʢʦʜʞʝʥʴ ʜʝʨʝʚ, 

ʨʦʩʣʠʥʥʦʛʦ ʽ ʛʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ 

¶ ɺʠʩʦʢʘ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ, ʟʙʘʣʘʥʩʦʚʘʥʽʩʪʴ 

ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ, ʟʙʽʣʴʰʝʥʥʷ ʜʦʭʦʜʽʚ 

¶ ɿʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʚʠʨʦʱʫʚʘʥʥʷ ʩʘʜʠʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʪʘ ʩʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ ʽ ʜʦʛʣʷʜ ʟʘ 

ʥʠʤʠ 

ɺʽʜʪʚʦʨʝʥʥʷ ʩʪʨʫʢʪʫʨʠ 

ʧʨʠʨʦʜʥʠʭ ʨʽʟʥʦʚʽʢʦʚʠʭ ʣʽʩʽʚ 

ɺʽʜʥʦʚʣʝʥʥʷ 

ʧʨʠʨʦʜʥʦʾ ʩʪʨʫʢʪʫʨʠ  

ɺʽʜʥʦʚʣʝʥʥʷ 

ʧʨʠʨʦʜʥʦʛʦ ʚʠʜʦʚʦʛʦ 

ʩʢʣʘʜʫ 

ʇʝʨʝʚʘʛʘ 

ʧʨʠʨʦʜʥʦʛʦ 

ʧʦʥʦʚʣʝʥʥʷ  

ʇʦʩʪʽʡʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ 

ʚʦʜʦʦʭʦʨʦʥʥʠʭ, ʟʘʭʠʩʥʠʭ, 

ʢʣʽʤʘʪʦʨʝʛʫʣʶʚʘʣʴʥʠʭ, 

ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ, 

ʦʟʜʦʨʦʚʯʠʭ ʪʘ ʽʥʰʠʭ 

ʢʦʨʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʣʽʩʽʚ 

ʇʦʢʨʘʱʝʥʥʷ 

ʩʝʨʝʜʦʚʠʱʘ 

ʥʘʩʘʜʞʝʥʥʷ 

ʇʦʩʪʽʡʥʝ ʧʽʜʪʨʠʤʘʥʥʷ 

ʩʪʽʡʢʦʩʪʽ ʜʝʨʝʚʦʩʪʘʥʽʚ 

ʉʪʚʦʨʝʥʥʷ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʾ 

ʩʪʨʫʢʪʫʨʠ 

ʜʝʨʝʚʦʩʪʘʥʽʚ 

ɿʙʝʨʝʞʝʥʥʷ ʙʽʦʪʠʯʥʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʪʷ 

ʇʽʜʚʠʱʝʥʥʷ 

ʛʝʥʝʪʠʯʥʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʪʷ  

ɺʠʨʫʙʫʚʘʥʥʷ ʜʝʨʝʚʠʥʠ ʚ 

ʦʙʩʷʟʽ ʨʽʯʥʦʛʦ ʧʨʠʨʦʩʪʫ 

ɿʙʽʣʴʰʝʥʥʷ ʟʘʧʘʩʫ 

ʥʘʩʘʜʞʝʥʴ  

ɿʘʛʦʪʽʚʣʷ ʮʽʣʴʦʚʠʭ 

ʜʝʨʝʚ 

ɿʙʝʨʝʞʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ 

ʧʦʢʨʠʚʫ 

ɽʢʦʣʦʛʽʟʘʮʽʷ 

ʩʧʦʩʦʙʽʚ ʟʘʛʦʪʽʚʣʽ ʪʘ  

ʪʨʝʣʶʚʘʥʥʷ  
ʇʨʠʨʦʜʦʦʭʦʨʦʥʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʟʘʛʦʪʽʚʣʽ ʜʝʨʝʚʠʥʠ 

 

ʇʦʩʪʽʡʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʚʦʜʦʦʭʦʨʦʥʥʠʭ, ʟʘʭʠʩʥʠʭ, ʢʣʽʤʘʪʦʨʝʛʫʣʶʚʘʣʴʥʠʭ, ʩʘʥʽʪʘʨʥʦ-

ʛʽʛʽʻʥʽʯʥʠʭ, ʦʟʜʦʨʦʚʯʠʭ ʪʘ ʽʥʰʠʭ ʢʦʨʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʣʽʩʽʚ (ʋʢʨʘʾʥʘ) ʘʙʦ ʧʦʢʨʘʱʝʥʥʷ 

ʩʝʨʝʜʦʚʠʱʘ ʥʘʩʘʜʞʝʥʥʷ (ʉʣʦʚʘʯʯʠʥʘ) ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʧʝʨʝʜʫʩʽʤ ʟʙʘʣʘʥʩʦʚʘʥʽʩʪʶ ʚʩʽʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʣʽʩʫ ʽ ʥʘʡʙʽʣʴʰ ʩʫʪʪʻʚʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʟʘ ʧʨʠʨʦʜʥʦ ʙʣʠʟʴʢʦʛʦ ʣʽʩʽʚʥʠʮʪʚʘ. 

ɿʘʭʦʜʘʤʠ ʟ ʥʘʙʣʠʞʝʥʦʛʦ ʜʦ ʧʨʠʨʦʜʠ ʣʽʩʽʚʥʠʮʪʚʘ ʤʦʞʥʘ ʧʽʜʪʨʠʤʫʚʘʪʠ ʽ ʧʦʩʠʣʶʚʘʪʠ ʙʘʞʘʥʽ 

ʬʫʥʢʮʽʾ ʣʽʩʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʜʝʨʝʚʦʩʪʘʥʽʚ ʽ ʢʘʪʝʛʦʨʽʡ ʟʘʭʠʩʥʦʩʪʽ ʣʽʩʽʚ. 

ʇʦʩʪʽʡʥʝ ʧʽʜʪʨʠʤʘʥʥʷ ʩʪʽʡʢʦʩʪʽ ʜʝʨʝʚʦʩʪʘʥʽʚ ʟʘ ʫʢʨʘʾʥʩʴʢʠʤ ʧʽʜʭʦʜʦʤ, ʤʘʡʞʝ ʘʥʘʣʦ-

ʛʽʯʥʦ ï ʩʪʚʦʨʝʥʥʷ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʾ ʩʪʨʫʢʪʫʨʠ ʜʝʨʝʚʦʩʪʘʥʽʚ ï ʟʘ ʩʣʦʚʘʮʴʢʠʤ 

ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʷʢ ʙʝʟʧʝʨʝʨʚʥʠʤ ʽʩʥʫʚʘʥʥʷʤ ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʪʘʢ ʽ ʟʘʭʦʜʘʤʠ, ʱʦ ʨʝʛʫʣʶʶʪʴ 

ʽ ʧʦʩʠʣʶʶʪʴ ʮʽ ʧʦʢʘʟʥʠʢʠ. ʉʪʽʡʢʽʩʪʴ ʜʝʨʝʚʦʩʪʘʥʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʡʦʛʦ ʟʜʘʪʥʽʩʪʶ ʧʨʦʪʠʩʪʦʷʪʠ 

ʜʽʾ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʩʝʨʝʜʦʚʠʱʘ (ʚʽʪʨʫ, ʟʤʽʥʘʤ ʪʝʤʧʝʨʘʪʫʨʠ, ʦʩʚʽʪʣʝʥʦʩʪʽ ʪʦʱʦ) ʽ 
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ʙʽʦʪʠʯʥʠʤ ʚʧʣʠʚʘʤ (ʭʚʦʨʦʙʘʤ, ʰʢʽʜʥʠʢʘʤ). ʇʽʜʪʨʠʤʘʥʥʷ ʘʙʦ ʧʦʩʠʣʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʜʝʨʝʚʦʩʪʘ-

ʥʫ ʤʦʞʥʘ ʜʦʩʷʛʘʪʠ ʚʽʜʧʦʚʽʜʥʠʤ ʬʦʨʤʫʚʘʥʥʷʤ ʡʦʛʦ ʩʪʨʫʢʪʫʨʠ, ʥʘʧʨʠʢʣʘʜ ʚʠʨʦʱʫʚʘʥʥʷʤ 

ʚʽʜʧʦʚʽʜʥʠʭ ʣʽʩʦʨʦʩʣʠʥʥʠʤ ʫʤʦʚʘʤ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ, ʚʚʝʜʝʥʥʷʤ ʫ ʡʦʛʦ ʩʢʣʘʜ ʜʝʨʝʚ ʚʽʪʨʦʩʪʽʡ-

ʢʠʭ ʚʠʜʽʚ, ʬʦʨʤʫʚʘʥʥʷʤ ʦʧʪʠʤʘʣʴʥʦʾ ʜʣʷ ʩʧʦʞʠʚʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ (ʩʚʽʪʣʘ, ʪʨʦʬ-

ʥʦʩʪʽ ʽ ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʫ ʪʘ ʽʥʰʠʭ) ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʽ ʚʝʨʪʠʢʘʣʴʥʦʾ ʟʽʤʢʥʫʪʦʩʪʽ ʣʽʩʦʩʪʘʥʽʚ ʪʦʱʦ. 

ʇʨʠʥʮʠʧ ʟʙʝʨʝʞʝʥʥʷ ʙʽʦʪʠʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ (ʋʢʨʘʾʥʘ) ʘʙʦ ʧʽʜʚʠʱʝʥʥʷ 

ʛʝʥʝʪʠʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ (ʉʣʦʚʘʯʯʠʥʘ) ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʦʩʪʽʡʥʦʤʫ ʧʽʜʪʨʠʤʫʚʘʥʥʽ ʣʽʩʫ ʷʢ 

ʝʢʦʩʠʩʪʝʤʠ. ɺʽʥ ʟʘʙʝʟʧʝʯʫʻ ʟʙʝʨʝʞʝʥʥʷ ʩʧʘʜʢʦʻʤʥʦʩʪʽ ʤʽʞ ʧʦʢʦʣʽʥʥʷʤʠ ʣʽʩʫ, ʘ ʪʘʢʦʞ 

ʘʜʘʧʪʘʮʽʶ ʜʦ ʟʤʽʥ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʃʠʰʝ ʟʘ ʫʤʦʚʠ ʧʦʩʪʽʡʥʦʛʦ ʽʩʥʫʚʘʥʥʷ ʣʽʩʫ ʤʦʞʥʘ 

ʟʙʝʨʝʛʪʠ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʨʦʩʣʠʥʥʦʛʦ, ʪʚʘʨʠʥʥʦʛʦ ʽ ʤʽʢʨʦʙʥʦʛʦ ʢʦʤʧʦʥʝʥʪʽʚ, ʷʢʽ ʥʘʡʙʽʣʴʰ 

ʧʦʚʥʦ ʧʨʠʩʪʦʩʦʚʫʶʪʴʩʷ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ ʫ ʪʨʠʚʘʣʽʡ ʜʠʥʘʤʽʮʽ ʝʢʦʩʠʩʪʝʤʠ. 

ʇʨʠʥʮʠʧʫ ʚʠʨʫʙʫʚʘʥʥʷ ʜʝʨʝʚʠʥʠ ʚ ʦʙʩʷʟʽ ʨʽʯʥʦʛʦ ʧʨʠʨʦʩʪʫ ʟʘ ʫʢʨʘʾʥʩʴʢʠʤ ʧʽʜʭʦʜʦʤ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʜʚʘ ʧʨʠʥʮʠʧʠ ʟʘ ʩʣʦʚʘʮʴʢʠʤ: ʟʙʽʣʴʰʝʥʥʷ ʟʘʧʘʩʫ ʥʘʩʘʜʞʝʥʴ ʪʘ ʟʘʛʦʪʽʚʣʷ 

ʮʽʣʴʦʚʠʭ ʜʝʨʝʚ. ʎʝ ʦʟʥʘʯʘʻ ʟʙʘʣʘʥʩʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʧʨʠʨʦʜʥʦʛʦ ʥʘʨʦʩʪʘʥʥʷ ʬʽʪʦʤʘʩʠ ʽ 

ʚʠʙʠʨʘʥʥʷ ʾʾ ʚ ʧʨʦʮʝʩʽ ʟʘʛʦʪʽʚʣʽ ʜʝʨʝʚʠʥʠ ʧʨʠʙʣʠʟʥʦ ʥʘ ʦʜʥʦʤʫ ʨʽʚʥʽ. ʊʘʢʠʡ ʧʽʜʭʽʜ 

ʧʝʨʝʜʙʘʯʘʻ ʦʱʘʜʣʠʚʝ, ʥʝ ʥʘʜʤʽʨʥʝ ʚʠʨʫʙʫʚʘʥʥʷ ʜʝʨʝʚ. ʋ ʢʦʞʥʦʤʫ ʢʦʥʢʨʝʪʥʦʤʫ ʜʝʨʝʚʦʩʪʘʥʽ 

ʟʘ ʦʜʠʥ ʧʨʠʡʦʤ ʨʫʙʢʠ ʚʠʙʠʨʘʶʪʴ ʦʙôʻʤ ʜʝʨʝʚʠʥʠ, ʥʝ ʙʽʣʴʰʠʡ ʾʾ ʧʨʠʨʦʩʪʫ ʟʘ ʧʝʨʽʦʜ ʤʽʞ 

ʯʝʨʛʦʚʠʤʠ ʧʨʠʡʦʤʘʤʠ (ʧʝʨʽʦʜ ʧʦʚʪʦʨʥʦʩʪʽ ʨʫʙʢʠ). ʈʝʘʣʽʟʫʚʘʪʠ ʮʝʡ ʧʨʠʥʮʠʧ ʥʘ ʧʨʘʢʪʠʮʽ 

ʤʦʞʣʠʚʦ ʣʠʰʝ ʟʘ ʥʘʨʦʱʫʚʘʥʥʷ ʟʘʧʘʩʫ ʜʝʨʝʚʦʩʪʘʥʫ ʪʘ ʟʘʛʦʪʽʚʣʽ ʮʽʣʴʦʚʠʭ ʜʝʨʝʚ, ʘ ʥʝ 

ʙʝʟʩʠʩʪʝʤʥʦʛʦ ʚʠʨʫʙʫʚʘʥʥʷ ʥʘʚʽʪʴ ʦʢʨʝʤʠʭ ʜʝʨʝʚ. 

ɿʛʽʜʥʦ ʟ ʧʽʜʭʦʜʦʤ ʚ ʋʢʨʘʾʥʽ, ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʥʝʦʙʭʽʜʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʪʝʭʥʦʣʦʛʽʾ ʟʘʛʦʪʽʚʣʽ ʜʝʨʝʚʠʥʠ. ʎʠʤ ʧʨʠʥʮʠʧʘʤ ʫ 

ʉʣʦʚʘʯʯʠʥʽ ʚʽʜʧʦʚʽʜʘʻ ʦʜʠʥ ʧʨʠʥʮʠʧ ï ʝʢʦʣʦʛʽʟʘʮʽʷ ʩʧʦʩʦʙʽʚ ʟʘʛʦʪʽʚʣʽ ʪʘ ʪʨʝʣʶʚʘʥʥʷ 

ʜʝʨʝʚʠʥʠ. ɿʙʝʨʝʞʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ï ʥʝʦʙʭʽʜʥʘ ʫʤʦʚʘ ʧʦʩʪʽʡʥʦʛʦ ʽʩʥʫʚʘʥʥʷ ʪʘ 

ʧʦʚʥʦʮʽʥʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʩʽʭ ʞʠʚʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʣʽʩʫ. ʁʦʛʦ ʟʙʝʨʝʞʝʥʥʷ 

ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʥʘʩʘʤʧʝʨʝʜ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ, ʷʢʽ 

ʽʩʪʦʪʥʦ ʥʝ ʧʦʨʫʰʫʶʪʴ ʧʦʚʝʨʭʥʝʚʽ ʰʘʨʠ ˇʨʫʥʪʫ. ɼʦʮʽʣʴʥʠʤʠ ʻ ʟʘʭʦʜʠ, ʱʦ ʧʦʢʨʘʱʫʶʪʴ 

ʙʘʛʘʪʩʪʚʦ (ʪʨʦʬʥʽʩʪʴ) ˇʨʫʥʪʫ ʪʘ ʨʝʛʫʣʶʶʪʴ ʡʦʛʦ ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʨʝʞʠʤ. ʇʨʠʨʦʜʦʦʭʦʨʦʥʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʟʘʛʦʪʽʚʣʽ ʜʝʨʝʚʠʥʠ ʦʙʫʤʦʚʣʶʶʪʴʩʷ ʟʚʝʜʝʥʥʷʤ ʜʦ ʤʽʥʽʤʫʤʫ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ 

ʟʚʘʣʶʚʘʥʥʷ ʽ ʪʨʝʣʶʚʘʥʥʷ ʜʝʨʝʚʠʥʠ, ʘ ʪʘʢʦʞ ʪʨʝʣʶʚʘʣʴʥʦʾ ʪʝʭʥʽʢʠ ʥʘ ʣʽʩʦʚʝ ʩʝʨʝʜʦʚʠʱʝ. ʇʽʜ 

ʯʘʩ ʦʨʛʘʥʽʟʘʮʽʾ ʚʠʢʦʥʘʥʥʷ ʣʽʩʦʩʽʯʥʠʭ ʨʦʙʽʪ ʥʝʦʙʭʽʜʥʦ ʛʘʨʘʥʪʫʚʘʪʠ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʝ 

ʟʙʝʨʝʞʝʥʥʷ ʞʠʪʪʻʟʜʘʪʥʦʛʦ ʧʽʜʨʦʩʪʫ ʪʘ ʥʘʜˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʷʢʽ ʟʘʧʦʙʽʛʘʶʪʴ ʚʠʥʠʢʥʝʥʥʶ 

ʝʨʦʟʽʡʥʠʭ ʷʚʠʱ ʥʘ ʟʨʫʙʘʭ. ɺʦʜʥʦʯʘʩ ʩʣʽʜ ʟʘʙʝʟʧʝʯʠʪʠ ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʰʢʦʜʞʝʥʴ ʜʝʨʝʚ, ʱʦ 

ʟʘʣʠʰʘʶʪʴʩʷ, ʦʩʦʙʣʠʚʦ ʪʘʢ ʟʚʘʥʠʭ çʮʽʣʴʦʚʠʭè ʜʝʨʝʚ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʤʘʻ ʙʫʪʠ ʜʦʩʷʛʥʫʪʦ 

ʧʦʢʨʘʱʝʥʥʷ ʧʦʨʦʜʥʦʾ ʩʪʨʫʢʪʫʨʠ ʜʝʨʝʚʦʩʪʘʥʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠʥʮʠʧʠ ʥʘʙʣʠʞʝʥʦʛʦ ʜʦ ʧʨʠʨʦʜʠ ʣʽʩʽʚʥʠʮʪʚʘ ʚʠʟʥʘʯʘʶʪʴ ʩʠʩʪʝʤʫ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʷʢʘ ʫ ʥʘʡʙʽʣʴʰ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʚʽʜʧʦʚʽʜʘʻ ʩʪʨʘʪʝʛʽʯʥʠʤ ʧʨʽʦʨʠʪʝʪʘʤ 

ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʦʙʦʭ ʢʨʘʾʥ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʢʠʭ ʥʘʧʨʷʤʘʭ [4, 6]: 

ï ʨʦʟʰʠʨʝʥʝ ʚʽʜʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʫ ʢʽʣʴʢʽʩʥʦʤʫ ʪʘ ʷʢʽʩʥʦʤʫ (ʚʘʨʪʽʩʥʦʤʫ) 

ʚʠʛʣʷʜʽ; 

ï ʟʙʝʨʝʞʝʥʥʷ ʽ ʚʽʜʥʦʚʣʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʣʽʩʽʚ, ʧʽʜʪʨʠʤʢʘ ʾʭʥʴʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʽ 

ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ; 

ï ʨʘʮʽʦʥʘʣʴʥʝ, ʢʦʤʧʣʝʢʩʥʝ ʽ ʧʦʩʪʽʡʥʝ ʥʝʚʠʩʥʘʞʣʠʚʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ; 

ï ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʣʽʩʦʚʠʤʠ ʝʢʦʩʠʩʪʝʤʘʤʠ ʟʘʭʠʩʥʠʭ ʽ ʩʦʮʽʘʣʴʥʠʭ 

ʬʫʥʢʮʽʡ; 

ï ʟʨʦʩʪʘʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʜʦʩʷʛʥʝʥʥʷ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʜʣʷ ʨʦʟʚʠʪʢʫ 

ʜʝʨʝʚʦʦʙʨʦʙʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ʂʨʠʪʝʨʽʷʤʠ ʥʘʙʣʠʞʝʥʦʛʦ ʜʦ ʧʨʠʨʦʜʠ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʤʦʞʫʪʴ ʜʦ ʧʝʚʥʦʾ 

ʤʽʨʠ ʩʣʫʛʫʚʘʪʠ ʢʨʠʪʝʨʽʾ ʩʝʨʪʠʬʽʢʘʮʽʾ ʣʽʩʽʚ. ɺʦʥʠ ʙʘʟʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʘʭ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʽʜ ʯʘʩ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʚ ʣʽʩʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ, ʨʦʟʨʽʟʥʷʶʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ: 
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ʚʠʭʽʜʥʦʛʦ ʩʪʘʥʫ ʣʽʩʫ; ʫʤʦʚ ʨʦʩʪʫ ʣʽʩʦʩʪʘʥʽʚ; ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʪʨʘʪ; ʙʘʛʘʪʦʨʽʯʥʦʛʦ ʜʦʩʚʽʜʫ; 

ʧʨʦʬʝʩʽʡʥʦʛʦ ʨʽʚʥʷ ʧʨʘʮʽʚʥʠʢʽʚ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ; ʮʽʣʴʦʚʦʛʦ ʩʪʘʥʫ ʣʽʩʫ. ʃʽʩʦʚʘ 

ʩʝʨʪʠʬʽʢʘʮʽʷ, ʟʛʽʜʥʦ ʟʽ ʩʪʘʪʪʝʶ 56 ʃʽʩʦʚʦʛʦ ʂʦʜʝʢʩʫ ʋʢʨʘʾʥʠ (2006 ʨ.), ï ʦʮʽʥʢʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʩʠʩʪʝʤʠ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚʩʪʘʥʦʚʣʝʥʠʤ ʤʽʞʥʘʨʦʜʥʠʤ ʚʠʤʦʛʘʤ ʱʦʜʦ 

ʫʧʨʘʚʣʽʥʥʷ ʣʽʩʘʤʠ ʪʘ ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ ʥʘ ʟʘʩʘʜʘʭ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ. ʄʝʪʦʶ ʣʽʩʦʚʦʾ 

ʩʝʨʪʠʬʽʢʘʮʽʾ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦ, ʝʢʦʣʦʛʽʯʥʦ ʽ ʩʦʮʽʘʣʴʥʦ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʚʝʜʝʥʥʷ 

ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʉʴʦʛʦʜʥʽ ʙʝʟʟʘʧʝʨʝʯʥʦ ʚʠʟʥʘʻʪʴʩʷ, ʱʦ ʩʝʨʪʠʬʽʢʘʮʽʷ ʣʽʩʽʚ ʻ ʪʘʢʦʞ 

ʦʜʥʠʤ ʽʟ ʚʠʟʥʘʯʘʣʴʥʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ ʽʤʧʣʝʤʝʥʪʘʮʽʾ ʧʨʠʥʮʠʧʽʚ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʫ ʣʽʩʦʚʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦ [3, 6]. ʃʽʩʦʚʘ ʩʝʨʪʠʬʽʢʘʮʽʷ ʟʘʙʝʟʧʝʯʫʻ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ 

ʚʠʨʽʰʝʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʧʠʪʘʥʴ ʫ ʣʽʩʦʚʦʤʫ ʩʝʢʪʦʨʽ.   

ʉʝʨʝʜ ʜʚʦʭ ʧʨʦʚʽʜʥʠʭ ʩʭʝʤ ʩʝʨʪʠʬʽʢʘʮʽʾ ï FSC (Forest Stewardship Council ï ʃʽʩʦʚʦʾ 

ʥʘʛʣʷʜʦʚʦʾ ʨʘʜʠ) ʪʘ PEFC (Program for Endorsement of Forest Certification Schemes ï 

ʇʨʦʛʨʘʤʠ ʩʭʚʘʣʝʥʥʷ ʩʠʩʪʝʤ ʩʝʨʪʠʬʽʢʘʮʽʾ ʣʽʩʽʚ) ï ʋʢʨʘʾʥʘ ʦʙʨʘʣʘ ʧʝʨʰʫ, ʉʣʦʚʘʯʯʠʥʘ ï ʜʨʫʛʫ. 

ɺ ʋʢʨʘʾʥʽ ʥʘ ʩʴʦʛʦʜʥʽ ʟʘ ʘʣʛʦʨʠʪʤʦʤ FSC ʩʝʨʪʠʬʽʢʦʚʘʥʦ ʙʣʠʟʴʢʦ 2,7 ʤʣʥ. ʛʘ, ʪʦʙʪʦ ʯʚʝʨʪʴ ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʣʽʩʽʚ ʢʨʘʾʥʠ [1]. ʋ ʂʘʨʧʘʪʩʴʢʦʤʫ ʨʝʛʽʦʥʽ ʋʢʨʘʾʥʠ ʩʝʨʪʠʬʽʢʦʚʘʥʽ ʣʽʩʠ ʚ ʪʨʴʦʭ 

ʦʙʣʘʩʪʷʭ ï ʏʝʨʥʽʚʝʮʴʢʽʡ, ɿʘʢʘʨʧʘʪʩʴʢʽʡ ʪʘ ʃʴʚʽʚʩʴʢʽʡ, ʘ ʚ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʮʝʡ 

ʧʨʦʮʝʩ ʪʨʠʚʘʻ.   

ʋ ʉʣʦʚʘʯʯʠʥʽ, ʫ ʷʢʽʡ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʣʽʩʦʚʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʧʦʨʽʚʥʷʥʦ ʟ ʙʽʣʴʰʽʩʪʶ 

ʻʚʨʦʧʝʡʩʴʢʠʭ ʜʝʨʞʘʚ, ʻ ʜʦʩʠʪʴ ʚʠʩʦʢʦʶ, ʣʽʩʠ ʽ ʣʽʩʦʥʘʩʘʜʞʝʥʥʷ ʟʘʡʤʘʶʪʴ ʙʣʠʟʴʢʦ 41 % 

ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ (49 035 ʢʚ.ʢʤ), ʩʝʨʪʠʬʽʢʦʚʘʥʽ ʚʩʽ 23 ʣʽʩʛʦʩʧʠ ʟʘ ʩʭʝʤʦʶ PEFC [4, 9]. 

FSC ʫʧʝʨʰʝ ʦʧʫʙʣʽʢʫʚʘʣʘ ʩʚʦʾ ʧʨʠʥʮʠʧʠ ʪʘ ʢʨʠʪʝʨʽʾ, ʷʢʠʤ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʩʝʨʪʠʬʽʢʦ-

ʚʘʥʽ ʣʽʩʠ, ʫ 1994 ʨ. ɺʧʨʦʜʦʚʞ ʥʘʩʪʫʧʥʠʭ ʨʦʢʽʚ ʚʦʥʠ ʥʝʦʜʥʦʨʘʟʦʚʦ ʫʪʦʯʥʶʚʘʣʠʩʷ ʽ 

ʚʜʦʩʢʦʥʘʣʶʚʘʣʠʩʷ. ʆʩʪʘʥʥʷ ʚʝʨʩʽʷ ʧʨʠʥʮʠʧʽʚ ʽ ʢʨʠʪʝʨʽʾʚ FSC ʙʫʣʘ ʧʨʠʡʥʷʪʘ ʫ 2012 ʨ. [8]. 

ʂʨʠʪʝʨʽʾ PEFC ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʶʪʴ ʫʜʦʩʢʦʥʘʣʝʥʠʤ ʢʨʠʪʝʨʽʷʤ ʩʪʘʣʦʛʦ ʣʽʩʦʚʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʫ, ʷʢʽ ʫʭʚʘʣʝʥʽ ʥʘ ʢʦʥʬʝʨʝʥʮʽʾ MCPFE (Ministerial Conference on the Protection of 

Forests in Europe  ï ʤʽʥʽʩʪʝʨʩʴʢʽʡ ʢʦʥʬʝʨʝʥʮʽʾ  ʟ ʧʠʪʘʥʴ ʟʘʭʠʩʪʫ ʣʽʩʽʚ ʫ ɭʚʨʦʧʽ) ʫ ʃʽʩʘʙʦʥʽ ʚ 

1998 ʨ. ʷʢ çʇʘʥ-ʻʚʨʦʧʝʡʩʴʢʽ ʢʨʠʪʝʨʽʾ ʪʘ ʽʥʜʠʢʘʪʦʨʠ ʩʪʘʣʦʛʦ ʣʽʩʦʚʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫè ʪʘ ʙʫʣʠ 

ʚʜʦʩʢʦʥʘʣʝʥʽ ʚʧʨʦʜʦʚʞ ʥʘʩʪʫʧʥʠʭ ʯʦʪʠʨʴʦʭ ʨʦʢʽʚ ʽ ʩʭʚʘʣʝʥʽ ʥʘ ʟʫʩʪʨʽʯʽ ʝʢʩʧʝʨʪʽʚ ʫ ɺʽʜʥʽ ʫ 

2002 ʨ. [1]. 

FSC ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʨʦʟʚʠʥʝʥʽʩʪʶ ʨʠʥʢʫ ʩʝʨʪʠʬʽʢʦʚʘʥʦʾ ʧʨʦʜʫʢʮʽʾ, ʦʜʥʘʢ ʢʦʥʮʝʥʪʨʫʻ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʩʪʨʫʢʪʫʨʥʽ ʝʣʝʤʝʥʪʠ ʩʝʨʪʠʬʽʢʘʮʽʾ ʥʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʽʚʥʽ. ʅʘʚʧʘʢʠ, PEFC 

ʚʠʥʠʢʣʘ ʷʢ ʨʘʤʢʦʚʘ ʩʪʨʫʢʪʫʨʘ ʟ ʤʝʪʦʶ ʦʙôʻʜʥʘʥʥʷ ʪʘ ʚʟʘʻʤʥʦʛʦ ʚʠʟʥʘʥʥʷ ʦʢʨʝʤʠʭ 

ʥʘʮʽʦʥʘʣʴʥʠʭ ʩʭʝʤ ʣʽʩʦʚʦʾ ʩʝʨʪʠʬʽʢʘʮʽʾ. ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʪʘʢʽ ʢʨʠʪʝʨʽʾ FSC, ʷʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʩʫ, ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʧʣʘʥ ʟʘʭʦʜʽʚ ʱʦʜʦ ʚʝʜʝʥʥʷ 

ʛʦʩʧʦʜʘʨʩʪʚʘ, ʤʦʥʽʪʦʨʠʥʛ ʽ ʦʮʽʥʢʘ, ʟʙʝʨʝʞʝʥʥʷ ʦʩʦʙʣʠʚʦ ʮʽʥʥʠʭ ʣʽʩʽʚ ʻ ʥʘʡʙʽʣʴʰ 

ʘʜʝʢʚʘʪʥʠʤʠ ʜʦ ʧʨʦʙʣʝʤ ʩʪʚʦʨʝʥʥʷ ʽ ʚʠʨʦʱʫʚʘʥʥʷ ʣʽʩʽʚ, ʙʣʠʟʴʢʠʭ ʜʦ ʧʨʠʨʦʜʥʠʭ. ɸʥʘʣʦʛʽʯʥʦ 

ʨʷʜ ʢʨʠʪʝʨʽʾʚ ʟʘ ʩʭʝʤʦʶ PEFC, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʉʣʦʚʘʯʯʠʥʽ, ʘ ʩʘʤʝ ï ʧʽʜʪʨʠʤʘʥʥʷ ʪʘ 

ʟʙʽʣʴʰʝʥʥʷ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʽ ʾʭʥʴʦʛʦ ʚʥʝʩʢʫ ʚ ʛʣʦʙʘʣʴʥʠʡ ʮʠʢʣ ʚʫʛʣʝʮʶ, ʧʽʜʪʨʠʤʘʥʥʷ 

ʩʪʽʡʢʦʩʪʽ ʪʘ ʞʠʪʪʻʚʦʩʪʽ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ, ʧʽʜʪʨʠʤʘʥʥʷ ʧʨʦʜʫʢʪʠʚʥʠʭ ʬʫʥʢʮʽʡ ʣʽʩʫ 

(ʜʝʨʝʚʥʦʾ ʽ ʥʝʜʝʨʝʚʥʦʾ ʧʨʦʜʫʢʮʽʾ), ʧʽʜʪʨʠʤʘʥʥʷ, ʟʙʝʨʝʞʝʥʥʷ ʽ ʟʙʽʣʴʰʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʚ 

ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤʘʭ, ʧʽʜʪʨʠʤʘʥʥʷ ʽ ʧʦʩʠʣʝʥʥʷ ʟʘʭʠʩʥʠʭ ʬʫʥʢʮʽʡ ʫ ʣʽʩʦʚʦʤʫ ʤʝʥʝʜʞʤʝʥʪʽ 

(ʦʩʦʙʣʠʚʦ ˇʨʫʥʪʫ ʽ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ), ʧʽʜʪʨʠʤʘʥʥʷ ʽʥʰʠʭ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʬʫʥʢʮʽʡ ʽ 

ʫʤʦʚ ʪʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʤʦʛʘʤ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʷʢʥʘʡʪʦʯʥʽʰʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʽʜʝʾ ʩʪʘʣʦʛʦ 

ʣʽʩʦʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʥʘ ʟʘʩʘʜʘʭ ʥʘʙʣʠʞʝʥʦʛʦ ʜʦ ʧʨʠʨʦʜʠ ʣʽʩʽʚʥʠʮʪʚʘ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʽʩʥʫʶʯʠʡ ʥʘʙʽʨ ʢʨʠʪʝʨʽʾʚ ʪʘ ʽʥʜʠʢʘʪʦʨʽʚ ʩʪʘʣʦʛʦ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʷʢ ʟʘ ʦʜʥʽʻʶ, ʪʘʢ ʽ ʟʘ ʽʥʰʦʶ ʩʝʨʪʠʬʽʢʘʮʽʡʥʦʶ ʩʭʝʤʦʶ ʜʘʻ ʧʽʜʩʪʘʚʫ 

ʽʤʧʣʝʤʝʥʪʫʚʘʪʠ ʩʠʩʪʝʤʫ ʥʘʙʣʠʞʝʥʦʛʦ ʜʦ ʧʨʠʨʦʜʠ ʣʽʩʽʚʥʠʮʪʚʘ ʚ ʦʙʦʭ ʢʨʘʾʥʘʭ ʷʢ ʪʘʢʫ, ʱʦ 

ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ ʚʽʜʧʦʚʽʜʘʻ ʧʨʠʨʦʜʽ ʣʽʩʫ ʽ ʪʦʤʫ ʻ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʟ ʝʢʦʣʦʛʽʯʥʦʾ, 

ʝʢʦʥʦʤʽʯʥʦʾ ʪʘ ʩʦʮʽʘʣʴʥʦʾ ʩʢʣʘʜʦʚʠʭ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʣʽʩʽʚʥʠʮʪʚʘ. 
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ɺʠʩʥʦʚʢʠ. 

ʅʘʙʣʠʞʝʥʝ ʜʦ ʧʨʠʨʦʜʠ ʣʽʩʽʚʥʠʮʪʚʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʩʠʩʪʝʤʘ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʚʝʜʝʥʥʷ 

ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʟʘ ʷʢʦʾ ʜʦʩʷʛʘʻʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʽ ʬʦʨʤʫʚʘʥʥʷ ʣʽʩʦʩʪʘʥʽʚ, 

ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʜʽʙʥʠʭ ʟʘ ʩʪʨʫʢʪʫʨʦʶ ʽ ʛʝʥʝʟʠʩʦʤ ʜʦ ʧʨʠʨʦʜʥʠʭ. ʇʨʠʥʮʠʧʠ ʮʽʻʾ ʩʠʩʪʝʤʠ ʚ 

ʉʣʦʚʘʯʯʠʥʽ ʽ ʋʢʨʘʾʥʽ ʻ ʜʫʞʝ ʙʣʠʟʴʢʠʤʠ. ʇʦʨʽʚʥʷʣʴʥʘ ʦʮʽʥʢʘ ʧʨʠʥʮʠʧʽʚ ʥʘʙʣʠʞʝʥʦʛʦ ʜʦ 

ʧʨʠʨʦʜʠ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʦʙʦʭ ʢʨʘʾʥʘʭ ʩʚʽʜʯʠʪʴ, ʱʦ ʚʦʥʠ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ 

ʨʽʟʥʫ ʢʽʣʴʢʽʩʪʴ (ʚ ʋʢʨʘʾʥʽ ï 8, ʫ ʉʣʦʚʘʯʯʠʥʽ ï 10), ʫ ʥʘʡʙʽʣʴʰ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʪʨʘʪʝʛʽʯʥʠʤ  ʧʨʽʦʨʠʪʝʪʘʤ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʢʨʘʾʥ. 

ʅʘʙʣʠʞʝʥʝ ʜʦ ʧʨʠʨʦʜʠ ʣʽʩʽʚʥʠʮʪʚʦ ʧʝʨʝʜʙʘʯʘʻ, ʥʘ ʧʽʜʩʪʘʚʽ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʠʨʦʜʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʧʨʦʚʝʜʝʥʥʷ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʟʘʭʦʜʽʚ, ʷʢʘ ʧʦʩʠʣʶʻ ʩʪʽʡʢʽʩʪʴ ʜʝʨʝʚʦʩʪʘʥʽʚ ʽ ʾʭʥʶ 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʫ ʨʦʣʴ ʟʘ ʤʽʥʽʤʘʣʴʥʦ ʜʦʮʽʣʴʥʦʛʦ ʽ ʥʝʦʙʭʽʜʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʚ ʣʽʩ. 

ʊʝʭʥʦʣʦʛʽʷ ʩʪʚʦʨʝʥʥʷ ʽ ʬʦʨʤʫʚʘʥʥʷ ʜʝʨʝʚʦʩʪʘʥʽʚ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʨʦʱʫʚʘʥʥʽ ʮʽʣʴʦʚʠʭ 

ʣʽʩʦʩʪʘʥʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʤʝʪʠ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʢʣʽʤʘʪʠʯʥʠʭ ʽ ˇʨʫʥʪʦʚʦ-ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ, 

ʙʽʦʣʦʛʽʾ ʡ ʝʢʦʣʦʛʽʾ ʧʦʨʽʜ. 

ɯʩʥʫʶʯʠʡ ʥʘʙʽʨ ʢʨʠʪʝʨʽʾʚ ʪʘ ʽʥʜʠʢʘʪʦʨʽʚ ʩʪʘʣʦʛʦ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʷʢ ʟʘ 

ʩʭʝʤʦʶ ʩʝʨʪʠʬʽʢʘʮʽʾ FSC, ʪʘʢ ʽ PEFC ʜʘʻ ʧʽʜʩʪʘʚʫ ʽʤʧʣʝʤʝʥʪʫʚʘʪʠ ʩʠʩʪʝʤʫ ʥʘʙʣʠʞʝʥʦʛʦ ʜʦ 

ʧʨʠʨʦʜʠ ʣʽʩʽʚʥʠʮʪʚʘ ʚ ʦʙʦʭ ʢʨʘʾʥʘʭ ʷʢ ʪʘʢʫ, ʱʦ ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ ʚʽʜʧʦʚʽʜʘʻ ʧʨʠʨʦʜʽ ʣʽʩʫ ʽ 

ʪʦʤʫ ʻ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʟ ʝʢʦʣʦʛʽʯʥʦʾ, ʝʢʦʥʦʤʽʯʥʦʾ ʪʘ ʩʦʮʽʘʣʴʥʦʾ ʩʢʣʘʜʦʚʠʭ 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʣʽʩʽʚʥʠʮʪʚʘ. 
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Krynytsky G. T., Chernyavskyy M. V. 

CLOSE TO NATURE FORESTRY IS THE BASIS OF SUSTAINABLE FOREST MANAGEMENT IN THE 

CARPATHIAN REGION (EXPERIENCE OF UKRAINE AND SLOVAKIA) 

Ukrainian National Forestry University 

Close to nature forestry is the system of organization and forest management that achieves a continuous recovery 

and formation of stands, the most similar in structure and genesis to the natural ones. The methodological basis of it is 

the 8 principles in Ukraine and 10 in Slovakia, which cover the evaluation of the processes of reproduction and the 

formation of stable natural forests of different ages with continuous forest cover, biodiversity conservation, 

maintenance of the ecological functions of forests, the increase in the reserve plantations and harvesting of target trees, 

the greening of the methods of preparation and logging timber. The existing set of criteria and indicators for sustainable 
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forest management sertification schemes by FSC and PEFC provides a basis to implement a system to approximate the 

nature of forestry in both countries, as such, that is most relevant to the nature of the forest and is therefore the most 

promising from an environmental, economic and social aspects of multifunctional forestry. 

K e y  w o r d s : multifunctional forestry, close to nature, sustainable forest management. 

 

ʂʨʠʥʠʮʢʠʡ ɻ. ʊ., ʏʝʨʥʷʚʩʢʠʡ ʅ. ɺ. 

ʇʈʀɹʃʀɾɽʅʅʆɽ ʂ ʇʈʀʈʆɼɽ ʃɽʉʆɺʆɼʉʊɺʆ ï ʆʉʅʆɺɸ ʋʉʊʆʁʏʀɺʆɻʆ ɺɽɼɽʅʀʗ ʃɽʉʅʆɻʆ 

ʍʆɿʗʁʉʊɺɸ ɺ ʂɸʈʇɸʊʉʂʆʄ ʈɽɻʀʆʅɽ (ʆʇʓʊ ʋʂʈɸʀʅʓ ʀ ʉʃʆɺɸʂʀʀ) 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʣʝʩʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʋʢʨʘʠʥʳ 

ʇʨʠʙʣʠʞʝʥʥʦʝ ʢ ʧʨʠʨʦʜʝ ʣʝʩʦʚʦʜʩʪʚʦ ï ʩʠʩʪʝʤʘ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʚʝʜʝʥʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʧʨʠ ʢʦʪʦʨʦʡ 

ʜʦʩʪʠʛʘʝʪʩʷ ʥʝʧʨʝʨʳʚʥʦʝ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ ʜʨʝʚʦʩʪʦʝʚ, ʤʘʢʩʠʤʘʣʴʥʦ ʙʣʠʟʢʠʭ ʧʦ ʩʪʨʫʢʪʫʨʝ ʠ 

ʛʝʥʝʟʠʩʫ ʢ ʝʩʪʝʩʪʚʝʥʥʳʤ. ʄʝʪʦʜʦʣʦʛʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʝʛʦ ʷʚʣʷʝʪʩʷ 8 ʧʨʠʥʮʠʧʦʚ ʚ ʋʢʨʘʠʥʝ ʠ 10 ʚ ʉʣʦʚʘʢʠʠ, 

ʢʦʪʦʨʳʝ ʦʭʚʘʪʳʚʘʶʪ ʦʮʝʥʢʫ ʧʨʦʮʝʩʩʦʚ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʩʪʦʡʯʠʚʳʭ ʧʨʠʨʦʜʥʳʭ 

ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʣʝʩʦʚ ʧʨʠ ʥʝʧʨʝʨʳʚʥʦʤ ʣʝʩʥʦʤ ʧʦʢʨʦʚʝ, ʩʦʭʨʘʥʝʥʠʝ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʧʦʜʜʝʨʞʘʥʠʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʣʝʩʦʚ, ʫʚʝʣʠʯʝʥʠʝ ʟʘʧʘʩʘ ʥʘʩʘʞʜʝʥʠʡ ʠ ʟʘʛʦʪʦʚʢʫ ʮʝʣʝʚʳʭ ʜʝʨʝʚʴʝʚ, ʵʢʦʣʦʛʠʟʘʮʠʶ 

ʩʧʦʩʦʙʦʚ ʟʘʛʦʪʦʚʢʠ ʠ ʪʨʝʣʝʚʢʠ ʜʨʝʚʝʩʠʥʳ. ʉʫʱʝʩʪʚʫʶʱʠʡ ʥʘʙʦʨ ʦʙʱʝʝʚʨʦʧʝʡʩʢʠʭ ʢʨʠʪʝʨʠʝʚ ʠ ʠʥʜʠʢʘʪʦʨʦʚ 

ʫʩʪʦʡʯʠʚʦʛʦ ʚʝʜʝʥʠʷ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʧʦ ʩʭʝʤʘʤ ʩʝʨʪʠʬʠʢʘʮʠʠ FSC ʠ PEFC ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ 

ʠʤʧʣʝʤʝʥʪʠʨʦʚʘʪʴ ʩʠʩʪʝʤʫ ʧʨʠʙʣʠʞʝʥʥʦʛʦ ʢ ʧʨʠʨʦʜʝ ʣʝʩʦʚʦʜʩʪʚʘ ʚ ʦʙʝʠʭ ʩʪʨʘʥʘʭ ʢʘʢ ʪʘʢʦʚʫʶ, ʢʦʪʦʨʘʷ ʚ 

ʥʘʠʙʦʣʴʰʝʡ ʩʪʝʧʝʥʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʧʨʠʨʦʜʝ ʣʝʩʘ ʠ ʧʦʪʦʤʫ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʩ ʵʢʦʣʦʛʠʯʝʩʢʦʡ, 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʠʭ ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʛʦ ʣʝʩʦʚʦʜʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʣʝʩʦʚʦʜʩʪʚʦ, ʧʨʠʙʣʠʞʦʥʥʦʝ ʢ ʧʨʠʨʦʜʝ, ʫʩʪʦʡʯʠʚʦʝ ʚʝʜʝʥʠʝ 

ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ. 

 

ɽ-mail:  krynytsk@ukr.net, tschern@mail.lviv.ua 

 

ʆʜʝʨʞʘʥʦ ʨʝʜʢʦʣʝʛʽʻʶ 13.01.2015  
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ʋɼʂ 630*12:630*53:630*62(477.2) 

ʇ. ɯ. ʃɸʂʀɼɸ, ʆ. ʄ. ʄɽʃʔʅʀʂ
À*

  

ʗʂɯʉʅɯ ʇʆʂɸɿʅʀʂʀ ʂʆʄʇʆʅɽʅʊɯɺ ʌɯʊʆʄɸʉʀ ʉʊʆɺɹʋʈɸ ʊɸ ʂʈʆʅʀ ɼɽʈɽɺ 

ʆʉʅʆɺʅʀʍ ʃɯʉʆʋʊɺʆʈʖɺɸʃʔʅʀʍ ʇʆʈɯɼ ʅɸʎɯʆʅɸʃʔʅʆɻʆ ʇʈʀʈʆɼʅʆɻʆ 

ʇɸʈʂʋ çʇʈʀʇôʗʊʔ-ʉʊʆʍɯɼè 
ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

 

ʅʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʦʤʧʦʥʝʥʪʽʚ ʬʽʪʦʤʘʩʠ ʩʪʦʚʙʫʨʘ ʪʘ ʢʨʦʥʠ ʤʦʜʝʣʴʥʠʭ 

ʜʝʨʝʚ ʦʩʥʦʚʥʠʭ ʣʽʩʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʧʦʨʽʜ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʫ çʇʨʠʧôʷʪʴ-ʉʪʦʭʽʜè. ʇʨʦʚʝʜʝʥʦ 

ʚʽʜʙʽʨ, ʛʨʫʧʫʚʘʥʥʷ ʪʘ ʦʧʨʘʮʶʚʘʥʥʷ ʜʘʥʠʭ ʪʠʤʯʘʩʦʚʠʭ ʧʨʦʙʥʠʭ ʧʣʦʱ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ, ʷʢʽ 
ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʦʩʥʦʚʥʽ ʪʘʢʩʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʥʘʡʙʽʣʴʰ ʪʠʧʦʚʽ ʫʤʦʚʠ ʨʦʩʪʫ ʜʝʨʝʚʦʩʪʘʥʽʚ. ʅʘ 

ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʚʠʟʥʘʯʝʥʦ ʱʽʣʴʥʽʩʪʴ ʜʝʨʝʚʠʥʠ ʩʪʦʚʙʫʨʽʚ ʽ ʛʽʣʦʢ ʜʝʨʝʚ ʚ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʤʫ ʩʪʘʥʽ ʪʘ ʚʤʽʩʪ ʩʫʭʦʾ 

ʨʝʯʦʚʠʥʠ ʫ ʣʠʩʪʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʅʘʮʽʦʥʘʣʴʥʠʡ ʧʨʠʨʦʜʥʠʡ ʧʘʨʢ çʇʨʠʧôʷʪ-ɹʉʪʦʭʽʜè, ʜʝʨʝʚʦʩʪʘʥ, ʪʠʤʯʘʩʦʚʽ ʧʨʦʙʥʽ ʧʣʦʱʽ, 

ʬʽʪʦʤʘʩʘ, ʙʽʦʪʠʯʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʱʽʣʴʥʽʩʪʴ, ʚʤʽʩʪ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ. 

 

ʋ ʤʽʨʫ ʨʦʟʚʠʪʢʫ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ ʣʶʜʩʪʚʦ ʧʦʩʪʽʡʥʦ ʩʪʠʢʘʻʪʴʩʷ ʟ ʥʘʜʤʽʨʥʠʤ 

ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ ʪʘ ʧʦʤʽʪʥʠʤ ʚʠʯʝʨʧʘʥʥʷʤ 

ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. ɿʘʟʥʘʯʝʥʽ ʧʨʦʮʝʩʠ ʨʘʟʦʤ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʘʛʦʩʪʨʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʢʨʠʟʠ, 

ʷʢʘ ʫʞʝ ʧʝʨʝʨʦʩʣʘ ʥʘʮʽʦʥʘʣʴʥʽ ʨʘʤʢʠ. ʉʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʦʙôʻʢʪʽʚ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ 

ʬʦʥʜʫ ʥʠʥʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʦʩʥʦʚʥʘ ʬʦʨʤʘ ʟʙʝʨʝʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʛʦ ʪʘ ʣʘʥʜʰʘʬʪʥʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʪʷ ʽ ʥʝʦʜʤʽʥʥʘ ʫʤʦʚʘ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ [12].  

ɼʦʩʣʽʜʞʝʥʥʷ ʙʽʦʪʠʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʣʽʩʽʚ ʥʘ ʪʝʨʝʥʘʭ ʥʘʰʦʾ ʢʨʘʾʥʠ ʨʦʟʧʦʯʘʣʠʩ ̫

ʧʦʨʽʚʥʷʥʦ ʥʝʜʘʚʥʦ, ʘ ʜʣʷ ʜʝʷʢʠʭ ʨʝʛʽʦʥʽʚ ʽ ʦʙôʻʢʪʽʚ (ʟʦʢʨʝʤʘ ʦʙôʻʢʪʽʚ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ 

ʬʦʥʜʫ) ʱʝ ʚʽʜʩʫʪʥʻ ʽʥʬʦʨʤʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʚʫʛʣʝʮʝʜʝʧʦʥʫʚʘʣʴʥʦʾ ʪʘ 

ʢʠʩʥʝʧʨʦʜʫʢʫʚʘʣʴʥʦʾ ʬʫʥʢʮʽʡ ʨʽʟʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ. ʆʮʽʥʶʚʘʥʥʷ 

ʝʢʦʣʦʛʽʯʥʠʭ ʬʫʥʢʮʽʡ ʣʽʩʽʚ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʥʘʮʽʦʥʘʣʴʥʠʭ ʧʨʠʨʦʜʥʠʭ ʧʘʨʢʽʚ ʻ ʥʘʨʘʟʽ ʦʩʦʙʣʠʚʦ 

ʘʢʪʫʘʣʴʥʠʤ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʻ ʥʘʡʙʽʣʴʰ ʮʽʥʥʠʤʠ ʪʘ ʟʙʝʨʝʞʝʥʠʤʠ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʤʠ 

ʦʙôʻʢʪʘʤʠ ʥʘʰʦʾ ʜʝʨʞʘʚʠ, ʟ ʦʩʦʙʣʠʚʠʤ ʚʝʜʝʥʥʷʤ ʛʦʩʧʦʜʘʨʩʪʚʘ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʧʨʠʨʦʜʥʠʡ ʧʘʨʢ (ʅʇʇ) çʇʨʠʧôʷʪʴ-ʉʪʦʭʽʜè ʙʫʣʦ ʟʘʩʥʦʚʘʥʦ ʥʘ ʦʩʥʦʚʽ 

ʋʢʘʟʫ ʇʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ çʇʨʦ ʩʪʚʦʨʝʥʥʷ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʫ çʇʨʠʧôʷʪʴ-

ʉʪʦʭʽʜè ˉ 699/2007 ʚʽʜ 13.08.2007 ʟ ʤʝʪʦʶ ʟʙʝʨʝʞʝʥʥʷ, ʚʽʜʪʚʦʨʝʥʥʷ ʽ ʨʘʮʽʦʥʘʣʴʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʠʧʦʚʠʭ ʪʘ ʨʽʜʢʽʩʥʠʭ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ɺʦʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ. ɿʘʛʘʣʴʥʘ 

ʧʣʦʱʘ ʅʇʇ çʇʨʠʧôʷʪʴ-ʉʪʦʭʽʜè ʩʪʘʥʦʚʠʪʴ 39315,5 ʛʘ. ʋ ʧʦʩʪʽʡʥʝ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʘʨʢʫ 

ʧʝʨʝʜʘʥʦ 15,2 % ʟʝʤʝʣʴ. ʈʝʰʪʫ ʧʣʦʱʽ ʨʦʟʧʦʜʽʣʝʥʦ ʤʽʞ ʜʚʦʤʘ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ 

ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ: ɼʝʨʞʘʚʥʠʤ ʧʽʜʧʨʠʻʤʩʪʚʦʤ (ɼʇ) çʃʶʙʝʰʽʚʩʴʢʝ ʣʽʩʦʤʠʩʣʠʚʩʴʢʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦ (ʃʄɻ)è ʪʘ ɼʇ ʃʶʙʝʰʽʚʩʴʢʝ ʤʽʞʛʦʩʧʦʜʘʨʩʴʢʝ ʩʧʝʮʽʘʣʽʟʦʚʘʥʝ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʝ 

ʧʽʜʧʨʠʻʤʩʪʚʦ (ʉʃɸʇ) çʃʶʙʝʰʽʚʘʛʨʦʣʽʩè. ɿʥʘʯʥʫ ʯʘʩʪʢʫ ʟʝʤʝʣʴ (47,8 %) ʧʝʨʝʜʘʥʦ 

ʃʶʙʝʰʽʚʩʴʢʽʡ ʨʘʡʦʥʥʽʡ ʜʝʨʞʘʚʥʽʡ ʘʜʤʽʥʽʩʪʨʘʮʽʾ (ʈɼɸ). ʃʽʩʦʚʽ ʥʘʩʘʜʞʝʥʥʷ ʅʇʇ çʇʨʠʧôʷʪʴ-

ʉʪʦʭʽʜè ʚʠʢʦʥʫʶʪʴ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʫ ʩʘʥʽʪʘʨʥʫ ʬʫʥʢʮʽʶ, ʦʩʢʽʣʴʢʠ ʦʯʠʱʘʶʪʴ ʧʦʚʽʪʨʷ ʚʽʜ 

ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʡ ʪʝʭʥʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ,  ̒ʧʨʠʨʦʜʥʠʤʠ ʧʦʛʣʠʥʘʯʘʤʠ ʚʫʛʣʝʮʶ ʟ 

ʘʪʤʦʩʬʝʨʠ ʡ ʥʘʢʦʧʠʯʫʶʪ ɹʡʦʛʦ ʫ ʩʚʦʾʡ ʙʽʦʤʘʩʽ. 

ɸʥʘʣʽʟ ʤʘʪʝʨʽʘʣʽʚ ʙʘʥʢʫ ʜʘʥʠʭ çʃʽʩʦʚʠʡ ʬʦʥʜ ʋʢʨʘʾʥʠè ʋʢʨʘʾʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ 

ʣʽʩʦʚʧʦʨʷʜʥʦʛʦ ʦʙôʻʜʥʘʥʥʷ ʩʪʘʥʦʤ ʥʘ 01.01.2013 ʩʚʽʜʯʠʪʴ, ʱʦ ʧʣʦʱʘ ʚʢʨʠʪʠʭ ʣʽʩʦʚʦʶ 

ʨʦʩʣʠʥʥʽʩʪʶ ʟʝʤʝʣʴ ʅʇʇ çʇʨʠʧôʷʪʴ-ʉʪʦʭʽʜè ʩʪʘʥʦʚʠʪʴ 13225,3 ʛʘ, ʘ ʣʽʩʠʩʪʽʩʪʴ ï 33,6 %. 

ʇʦʥʷʪʪʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʘʩʦʮʽʶʪʁʴ ʧʝʨʝʚʘʞʥʦ ʽʟ ʟʘʧʘʩʘʤʠ ʪʘ 

ʨʽʯʥʠʤʠ ʧʨʠʨʦʩʪʘʤʠ ʩʪʦʚʙʫʨʦʚʦʾ ʜʝʨʝʚʠʥʠ ʚ ʦʙôʻʤʥʠʭ ʦʜʠʥʠʮʷʭ, ʪʦʜʽ ʷʢ ʢʦʤʧʦʥʝʥʪʘʤ 

ʬʽʪʦʤʘʩʠ ʜʝʨʝʚʘ, ʦʩʦʙʣʠʚʦ ʡʦʛʦ ʢʨʦʥʠ, ʧʨʠʜʽʣʷʻʪʴʩʷ ʥʝʟʥʘʯʥʘ ʫʚʘʛʘ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, 

ʟʚʘʞʘʶʯʠ ʥʘ ʩʫʯʘʩʥʽ ʝʢʦʣʦʛʽʯʥʽ ʪʘ ʝʥʝʨʛʝʪʠʯʥʽ ʧʨʦʙʣʝʤʠ, ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʨʤʘʪʠʚʽʚ ʦʮʽʥʢʠ 

                                                 
À
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ʢʦʤʧʦʥʝʥʪʽʚ ʬʽʪʦʤʘʩʠ ʥʘʩʘʜʞʝʥʴ ʛʦʣʦʚʥʠʭ ʣʽʩʦʫʪʚʦʨʁ ʚʘʣʴʥʠʭ ʚʠʜʽʚ ʚ ʦʜʠʥʠʮʷʭ ʤʘʩʠ ʻ 

ʦʜʥʠʤ ʟ̔ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʘʚʜʘʥʴ ʣʽʩʦʪʘʢʩʘʮʽʡʥʦʾ ʥʘʫʢʠ [4]. 

ʆʩʥʦʚʥʠʤ ʩʢʣʘʜʥʠʢʦʤ ʫ ʨʦʟʨʦʙʮʽ ʥʦʨʤʘʪʠʚʥʦ-ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʙʽʦʪʠʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʣʽʩʽʚ ʅʇʇ çʇʨʠʧôʷʪʴ-ʉʪʦʭʽʜè ʻ ʪʘʙʣʠʮʽ ʬʽʪʦʤʘʩʠ 

ʩʪʦʚʙʫʨʘ ʪʘ ʢʨʦʥʠ ʫ ʩʚʽʞʦʟʨʫʙʘʥʦʤʫ ʪʘ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʤʫ ʩʪʘʥʘʭ. ɼʣʷ ʾʭʥʴʦʛʦ ʨʦʟʨʘʭʫʥʢʫ 

ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʷʢʽʩʥ ̔ʧʘʨʘʤʝʪʨʠ ʢʦʤʧʦʥʝʥʪʽʚ ʬʽʪʦʤʘʩʠ ʩʪʦʚʙʫʨʘ ʪʘ ʢʨʦʥʠ ʜʝʨʝʚ ï

ʚʦʣʦʛʽʩʪʴ, ʱʽʣʴʥʽʩʪʴ  ̔ ʚʤʽʩʪ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ. ʅʘ ʪʝʨʝʥʘʭ ʥʘʰʦʾ ʜʝʨʞʘʚʠ ʪʘʢʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʇ. ɺ. ɹʽʣʝʡ [1], ʇ. ɯ. ʄʦʣʦʪʢʦʚ [5], ɸ. ʇ. ʈʷʙʦʢʦʥʴ [8], ʖ. ʄ. ʉʘʚʠʯ 

[9], ʇ. ɯ. ʃʘʢʠʜʘ [3] ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ ʥʘʫʢʦʚʮʽʚ. 

ʑʽʣʴʥʽʩʪʴ ʜʝʨʝʚʠʥʠ ʨ, ʟʘ ʚʠʟʥʘʯʝʥʥʷʤ ʆ. ɯ. ʇʦʣʫʙʦʷʨʠʥʦʚʘ [7], ï ʮʝ ʬʽʟʠʯʥʘ ʚʝʣʠʯʠʥʘ, 

ʷʢʘ ʚʽʜʙʠʚʘ̒ ʤʘʩʫ ʥʘʪʫʨʘʣʴʥʦʾ ʜʝʨʝʚʠʥʠ ʚ ʦʜʠʥʠʮʷʭ ʦʙôʻʤʫ. ɺʦʥʘ  ̒ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʦ  ʁʤʘʩʽ 

m ʡ ʦʙʝʨʥʝʥʦ ʧʨʦʧʦʨʮʽʡʥʦ  ʁ ʦʙôʻʤʫ v ʟʨʘʟʢʽʚ ʜʝʨʝʚʠʥʠ. ʇʨʠʨʦʜʥʘ ʪʘ ʫʤʦʚʥʘ (ʙʘʟʠʩʥʘ) 

ʱʽʣʴʥʽʩʪʴ ï ʦʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʽʩʥʦʾ ʦʮʽʥʢʠ ʢʦʤʧʦʥʝʥʪʽʚ ʬʽʪʦʤʘʩʠ ʩʪʦʚʙʫʨʘ ʽ ʛʽʣʦʢ, ʟʘ 

ʷʢʠʤʠ ʦʜʝʨʞʫʶʪʴ ʚʘʛʦʚʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʮʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫ ʩʚʽʞʦʟʨʫʙʘʥʦʤʫ ʪʘ ʘʙʩʦʣʶʪʥʦ 

ʩʫʭʦʤʫ ʩʪʘʥʘʭ. ʇʨʠʨʦʜʥʘ ʱʽʣʴʥʽʩʪʴ ʚʠʟʥʘʯʘʻ ʩʫʤʘʨʥʫ ʚʝʣʠʯʠʥʫ ʢʦʤʧʦʥʝʥʪʽʚ ʬʽʪʦʤʘʩʠ ï 

ʚʤʽʩʪ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʥʘʢʦʧʠʯʝʥʦʾ ʚʦʣʦʛʠ. ɿʘ ʨʘʭʫʥʦʢ ʚʠʩʦʢʦʾ ʤʽʥʣʠʚʦʩʪʽ 

ʦʩʪʘʥʥʴʦʾ, ʷʢʘ ʟʘʣʝʞʠʪʴ ʥʝ ʣʠʰʝ ʚʽʜ ʙʽʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʝʨʝʚʥʦʾ ʧʦʨʦʜʠ, ʘʣʝ ʡ ʚʽʜ 

ʪʠʧʫ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ  ̔ʢʣʽʤʘʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ, ʜʠʩʧʝʨʩʽʷ ʤʦʞʝ ʩʷʛʘʪʠ 25ï40 % [3]. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʚʠʟʥʘʯʠʪʠ ʱʽʣʴʥʽʩʪʴ ʢʦʤʧʦʥʝʥʪʽʚ ʬʽʪʦʤʘʩʠ ʩʪʦʚʙʫʨʘ ʪʘ ʢʨʦʥʠ 

ʛʦʣʦʚʥʠʭ ʣʽʩʦʫʪʚʦʨʁ ʚʘʣʴʥʠʭ ʧʦʨʽʜ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʙʽʦʪʠʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʣʽʩʽʚ ʅʇʇ çʇʨʠʧôʷʪʴ-ʉʪʦʭʽʜè. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʴ. ɼʦʩʣʽʜʥ ̔ʜʘʥ̔ ʜʣʷ ʽʥʬʦʨʤʘʪʠʚʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʦʮʽʥʶʚʘʥʥʷ ʙʽʦʪʠʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʣʽʩʽʚ ʅʇʇ çʇʨʠʧôʷʪʴ-ʉʪʦʭʽʜè ʦʜʝʨʞʘʥʽ ʥʘ ʜʝʚôʷʪʠ 

ʪʠʤʯʘʩʦʚʠʭ ʧʨʦʙʥʠʭ ʧʣʦʱʘʭ (ʊʇʇ), ʷʢʽ ʟʘʢʣʘʜʝʥʽ ʘʚʪʦʨʘʤʠ ʫ ʥʘʩʘʜʞʝʥʥʷʭ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ 

(Pinus sylvestris L.), ʚʽʣʴʭʠ ʢʣʝʡʢʦʾ (Alnus glutinosa (L.) Gberth.) ʪʘ ʙʝʨʝʟʠ ʧʦʚʠʩʣʦʾ (Betula 

pendula Roth.) (ʪʘʙʣ. 1).  
ʊʘʙʣʠʮʷ 1 

ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʪʠʤʯʘʩʦʚʠʭ ʧʨʦʙʥʠʭ ʧʣʦʱ 

ʐʠʬʨ 

ʧʨʦʙʥʦʾ 

ʧʣʦʱʽ 

ʉʢʣʘʜ 

ʥʘʩʘʜʞʝʥʥʷ 

A, 

ʨʦʢʽʚ 

ʉʝʨʝʜʥʽ 
ʂʽʣʴʢʽʩʪʴ 

ʜʝʨʝʚ, 

ʰʪ.
 

ʉʫʤʘ 

ʧʣʦʱ 

ʧʝʨʝʨʽʟʫ,  

ʤ
2 
Ā ʛʘ

-1
 

ɿʘʧʘʩ, 

ʤ
3 
Ā ʛʘ

-1
  
ʊʃʋ 

ʂʽʣʴʢʽʩʪʴ ʄɼ, ʰʪ. 

D, 

ʩʤ 
H, ʤ ʨʘʟʦʤ 

ʫ ʪ.ʯ. ʟ 

ʦʮʽʥʢʦʶ 

ʬʽʪʦʤʘʩʠ 

03011404 9ʉʟ1ɼʟ 15 7,1 7,7 4455 18,38 64 ɺ2 3 1 

03011401 10ʉʟ 25 8,0 10,0 4663 23,54 115 ɸ2 3 1 

03011402 9ʉʟ1ɹʧ 48 15,8 18,7 1465 27,19 238 ɸ2 3 1 

03011403 10ʉʟ 90 29,3 23,5 488 32,97 370 ɺ3 3 1 

03231401 5ɺʣʯ5ɹʧ 17 5,7 10,1 4714 12,87 68 ʉ4 3 1 

03231402 10ɺʣʯ 37 12,3 15,7 1431 17,05 124 ʉ5 3 1 

03231403 10ɺʣʯ 59 19,5 21,6 663 19,76 217 ʉ4 3 1 

03211411 10ɹʧ 10 3,4 3,6 7956 7,38 10 ɺ2 3 1 

03231410 5ɺʣʯ5ɹʧ 17 5,7 10,1 4714 12,87 68 ʉ4 3 1 

 

ʇʽʜ ʯʘʩ ʟʘʢʣʘʜʘʥʥʷ ʊʇʇ ʙʫʣʦ ʟʨʫʙʘʥʦ 27 ʤʦʜʝʣʴʥʠʭ ʜʝʨʝʚ (ʄɼ) (ʧʦ ʦʜʥʦʤʫ ʤʦʜʝʣʴʥʦʤʫ 

ʜʝʨʝʚʫ ʽʟ ʩʝʨʝʜʥʴʦʛʦ ʩʪʫʧʝʥʷ ʪʦʚʱʠʥʠ) ʪʘ ʧʨʦʚʝʜʝʥʦ ʾʭʥ ̒ʧʦʬʨʘʢʮʽʡʥʝ ʦʮʽʥʶʚʘʥʥʷ. ɿʘʛʘʣʦʤ 

ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʽʙʨʘʥʦ 54 ʟʨʘʟʢʠ ʜʦʩʣʽʜʥʠʭ ʟʨʽʟʽʚ ʩʪʦʚʙʫʨʽʚ, 24 ʟʨʘʟʢʠ ʛʽʣʦʢ 

ʢʨʦʥʠ, 27 ʤʦʜʝʣʴʥʠʭ ʛʽʣʦʢ ʜʝʨʝʚʥʦʾ ʟʝʣʝʥʽ ʪʘ 27 ʥʘʚʘʞʦʢ ʣʠʩʪʷ (ʪʘʙʣ. 2). 

ʇʨʠʨʦʜʥʫ ʱʽʣʴʥʽʩʪʴ, ʷʢʘ ʚʽʜʙʠʚʘʻ ʩʫʤʘʨʥʫ ʤʘʩʫ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʚʦʣʦʛʠ, 

ʥʘʢʦʧʠʯʝʥʦʾ ʚ ʢʦʤʧʦʥʝʥʪʽ ʬʽʪʦʤʘʩʠ, ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʷʢ ʯʘʩʪʢʫ ʚʽʜ ʜʽʣʝʥʥʷ ʤʘʩʠ ʟʨʘʟʢʘ 

ʢʦʤʧʦʥʝʥʪʘ ʬʽʪʦʤʘʩʠ ʥʘ ʡʦʛʦ ʦʙôʻʤ ʫ ʩʚʽʞʦʟʨʫʙʘʥʦʤʫ ʩʪʘʥ.̔ ɹʘʟʠʩʥʫ ʱʽʣʴʥʽʩʪʴ, ʷʢʘ ʧʦʢʘʟʫʻ 

ʚʤʽʩʪ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʚ ʢʦʤʧʦʥʝʥʪʘʭ ʬʽʪʦʤʘʩʠ, ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʰʣʷʭʦʤ ʜʽʣʝʥʥʷ 

ʤʘʩʠ ʟʨʘʟʢʘ ʚ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʤʫ ʩʪʘʥʽ ʥʘ ʦʙôʻʤ ʟʨʘʟʢʘ ʫ ʩʚʽʞʦʟʨʫʙʘʥʦʤʫ ʩʪʘʥʽ. 
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ɼʣʷ ʬʨʘʢʮʽʡ ʬʽʪʦʤʘʩʠ (ʣʠʩʪʷ, ʜʝʨʝʚʥʦʾ ʟʝʣʝʥʽ ʪʘ ʜʨʽʙʥʠʭ ʛʽʣʦʢ), ʧʘʨʘʤʝʪʨʠ ʷʢʠʭ ʙʫʣʦ 

ʦʪʨʠʤʘʥʦ ʚʘʛʦʚʠʤ ʤʝʪʦʜʦʤ, ʚʠʟʥʘʯʘʣʠ ʱʝ ʦʜʠʥ ʷʢʽʩʥʠʡ ʧʦʢʘʟʥʠʢ ï ʚʤʽʩʪ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʾ 

ʨʝʯʦʚʠʥʠ ï ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʤʘʩʠ ʟʨʘʟʢʘ ʫ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʤʫ ʩʪʘʥʽ ʜʦ ʡʦʛʦ ʤʘʩʠ ʫ 

ʩʚʽʞʦʟʨʫʙʘʥʦʤʫ ʩʪʘʥʽ. 
ʊʘʙʣʠʮʷ 2 

ʂʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ, ʚʽʜʽʙʨʘʥʠʭ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʬʽʪʦʤʘʩʠ ʄɼ 

ɼʝʨʝʚʥʘ ʧʦʨʦʜʘ 

ʂʽʣʴʢʽʩʪʴ ʜʦʩʣʽʜʥʠʭ ʟʨʘʟʢʽʚ, ʰʪ. 

ʜʝʨʝʚʠʥʘ ʪʘ ʢʦʨʘ 

ʩʪʦʚʙʫʨʘ 

ʜʝʨʝʚʠʥʘ ʪʘ ʢʦʨʘ 

ʛʽʣʦʢ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʤʽʩʪʫ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʾ 

ʨʝʯʦʚʠʥʠ ʫ ʣʠʩʪʽ (ʭʚʦʾ) 

ʉʦʩʥʘ ʟʚʠʯʘʡʥʘ 24 12 12 

ɺʽʣʴʭʘ ʢʣʝʡʢʘ 18 9 9 

ɹʝʨʝʟʘ ʧʦʚʠʩʣʘ 12 3 6 

ʈʘʟʦʤ 54 24 27 

 

ʇ̔ ʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥ ̫ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʝʪʦʜʠʢʫ ʧʨʦʬ. ʇ. ɯ. ʃʘʢʠʜʠ [3], ʷʢʘ 

ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʨʦʟʨʦʙʣʝʥʥʷ ʩʠʩʪʝʤʠ ʥʦʨʤʘʪʠʚʽʚ ʦʮʽʥʢʠ ʢʦʤʧʦʥʝʥʪʽʚ ʬʽʪʦʤʘʩʠ ʜʝʨʝʚ ʽ 

ʜʝʨʝʚʦʩʪʘʥʽʚ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʧʘʢʝʪʫ ʧʨʠʢʣʘʜʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʊʘʢʩʘʮʽʡʥʫ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʥʘʩʘʜʞʝʥʴ ʙʫʣʦ ʦʜʝʨʞʘʥʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʦʧʨʘʮʶʚʘʥʥʷ ʨʝʟʫʣʴ-

ʪʘʪʽʚ ʧʝʨʝʣʽʢʦʚʦʾ ʪʘʢʩʘʮʽʾ ʥʘ ʊʇʇ ʪʘ ʦʙʤʽʨʽʚ ʤʦʜʝʣʴʥʠʭ ʜʝʨʝʚ (ʄɼ) ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʧʝʮʽʘʣʴʥʦʾ ʧʨʦʛʨʘʤʠ PERTA, ʷʢʫ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ɸ. ɿ. ʐʚʠʜʝʥʢʦʤ ʪʘ ʗ. ɸ. ʖʜʠʮʴʢʠʤ ï 

ʥʘʫʢʦʚʮʷʤʠ ʢʘʬʝʜʨʠ ʣʽʩʦʚʦʾ ʪʘʢʩʘʮʽʾ ʪʘ ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

ʙʽʦʨʝʩʫʚʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ (ʅʋɹʽʇ) ʋʢʨʘʾʥʠ. ɹʽʦʤʝʪʨʠʯʥʝ ʦʙʨʦʙʣʝʥʥʷ ʜʘʥʠʭ 

ʚʠʢʦʥʫʚʘʣʠ ʥʘ ʇʂ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʠʢʣʘʜʥʠʭ ʧʨʦʛʨʘʤ ZRIZ, ZRIZ-K ʪʘ PLOT [2]. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʋ ʟʚôʷʟʢʫ ʟ ʚʠʩʦʢʦʶ ʤʽʥʣʠʚʽʩʪ ʁʧʦʢʘʟʥʠʢʘ ʧʨʠʨʦʜʥʦʾ 

ʱʽʣʴʥʦʩʪʽ, ʫ ʧʦʜʘʣʴʰʦʤʫ ʘʥʘʣʽʟʽ ʤʠ ʥʘʚʦʜʠʤʦ ʧʦʢʘʟʥʠʢʠ ʣʠʰʝ ʙʘʟʠʩʥʦʾ ʱʽʣʴʥʦʩʪʽ ʜʣʷ 

ʢʦʤʧʦʥʝʥʪʽʚ ʬʽʪʦʤʘʩʠ ʩʪʦʚʙʫʨʘ (ʪʘʙʣ. 3) ʪʘ ʢʨʦʥʠ (ʪʘʙʣ. 4) ʜʝʨʝʚ ʦʩʥʦʚʥʠʭ 

ʣʽʩʦʫʪʚʦʨʁ ʚʘʣʴʥʠʭ ʧʦʨʽʜ ʅʇʇ çʇʨʠʧôʷʪʴ-ʉʪʦʭʽʜè. 
ʊʘʙʣʠʮʷ 3 

ʑʽʣʴʥʽʩʪʴ ʢʦʤʧʦʥʝʥʪʽʚ ʬʽʪʦʤʘʩʠ ʩʪʦʚʙʫʨʘ ʜʝʨʝʚ ʛʦʣʦʚʥʠʭ ʣʽʩʦʫʪʚʦʨʁ ʚʘʣʴʥʠʭ ʧʦʨʽʜ  

ʅʇʇ çʇʨʠʧôʷʪʴ-ʉʪʦʭʽʜè 

ʐʠʬʨ 

ʧʨʦʙʠ 

ɼʝʨʝʚʥʘ 

ʧʦʨʦʜʘ 

ˉ  

ʄɼ 
A, ʨ D, cʤ H, ʤ 

ʑʽʣʴʥʽʩʪʴ ʢʦʤʧʦʥʝʥʪʽʚ ʬʽʪʦʤʘʩʠ ʚ 

ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʤʫ ʩʪʘʥʽ, ʢʛĀ(ʩʤ
3
)
-1
 

ʜʝʨʝʚʠʥʘ ʢʦʨʘ ʜʝʨʝʚʠʥʘ + ʢʦʨʘ 

03011404 ʉʟ 2 15 8,0 7,3 406 207 352 

03011401 ʉʟ 3 25 8,0 10,0 445 258 412 

03011402 ʉʟ 2 47 15,1 17,9 470 287 448 

03011403 ʉʟ 2 91 27,2 24,0 390 239 377 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ï ï ï ï 420 248 390 

03231401 ɺʣʯ 2 17 5,9 10,5 531 415 510 

03231402 ɺʣʯ 2 36 12,7 15,4 498 427 488 

03231403 ɺʣʯ 2 58 21,3 23,7 485 366 466 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ï ï ï ï 504 402 488 

03211411 ɹʧ 2 13 3,4 4,5 525 420 499 

03231410 ɹʧ 2 18 6,4 9,2 588 435 542 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ï ï ï ï 556 428 520 

 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣ. 3, ʱ̔ ʣʴʥʽʩʪʴ ʜʝʨʝʚʠʥʠ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʫ ʢʦʨʽ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 390 ʜʦ 

470 ʢʛĀ(ʩʤ
3
)
-1

, ʘ ʱʽʣʴʥʽʩʪʴ ʢʦʨʠ ï ʚʽʜ 207 ʜʦ 287 ʢʛĀ(ʩʤ
3
)
-1
. ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʱʽʣʴʥʦʩʪʽ 

ʜʝʨʝʚʠʥʠ ʫ ʢʦʨʽ ʚʽʣʴʭʠ ʪʘ ʙʝʨʝʟʠ ʻ ʜʝʱʦ ʚʠʱʠʤʠ, ʥʽʞ ʫ ʩʦʩʥʠ, ʡ ʩ̫ ʛʘʶʪʴ 488 ̔  520 ʢʛĀ(ʩʤ
3
)
-1 

ʚʽʜʧʦʚʽʜʥʦ.  

ʗʢ ʚʠʜʥʦ ʥʘ ʧʨʠʢʣʘʜʽ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ (ʨʠʩ. 1), ʫ ʚʽʮʽ ʚʽʜ 15 ʜʦ 47 ʨʦʢʽʚ ʱʽʣʴʥʩ̔ʪɹ ʫʩʽʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʬʽʪʦʤʘʩʠ ʟʙʽʣʴʰʫʻʪʴʩʷ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʦʨʠ, ʱʽʣʴʥʩ̔ʪɹ ʷʢʦʾ ʟʨʦʩʪʘ ̒ʧʣʘʚʥʦ ʫ 

ʮʝʡ ʧʝʨʽʦʜ, ʱʽʣʴʥʽʩʪʴ ʜʝʨʝʚʠʥʠ ʟʨʦʩʪʘʻ ʝʢʩʪʝʥʩʠʚʥʦ ʜʦ 25 ʨʦʢʽʚ ʪʘ ʽʥʪʝʥʩʠʚʥʦ ʫ ʧʝʨʽʦʜ ʚʽʜ 

25 ʜʦ 47 ʨʦʢʽʚ. ʋ ʤʽʨʫ ʧʦʜʘʣʴʰʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʚʽʢʫ ʮʽ ʧʦʢʘʟʥʠʢʠ ʧʦʯʠʥʘʶʪʴ ʟʤʝʥʰʫʚʘʪʠʩ.̫ 
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ʈʠʩ. 1 ï ɼʠʥʘʤʽʢʘ ʱʽʣʴʥʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ ʬʽʪʦʤʘʩʠ ʩʪʦʚʙʫʨʽʚ ʜʝʨʝʚ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ  

ʚ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʤʫ ʩʪʘʥʽ, ʢʛĀ(ʩʤ
3
)
-1 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʜʝʨʝʚʠʥʠ ʪʘ ʢʦʨʠ ʛʽʣʦʢ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʥʝ ʪʽʣʴʢʠ ʜʣʷ 

ʷʢʽʩʥʦʛʦ ʦʮʽʥʚʁʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʜʞʝʨʝʣ ʩʠʨʦʚʠʥʠ, ʷʢʘ ʟʥʘʭʦʜʠʪʴ ʧʨʘʢʪʠʯʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ 

ʣʽʩʦʧʝʨʝʨʦʙʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʘ ʡ ʜʣʷ ʚʠʚʯʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʜʝʨʝʚ ʽ ʜʝʨʝʚʦ-

ʩʪʘʥʽʚ [11]. ʆʜʥʠʤ ʽʟ ʚʘʞʣʠʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʽʜ ʯʘʩ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʤʦʜʝʣʶʚʘʥʥ ̫ʢʦʤʧʦʥʝʥʪʽʚ 

ʥʘʟʝʤʥʦʾ ʬʽʪʦʤʘʩʠ ʜʝʨʝʚ ʻ ʚʤʽʩʪ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʚ ʣʠʩʪʽ (ʜʠʚ. ʪʘʙʣ. 4). 
ʊʘʙʣʠʮʷ 4 

ʑʽʣʴʥʽʩʪʴ ʢʦʤʧʦʥʝʥʪʽʚ ʬʽʪʦʤʘʩʠ ʢʨʦʥʠ ʜʝʨʝʚ ʛʦʣʦʚʥʠʭ ʣʽʩʦʫʪʚʦʨʁ ʚʘʣʴʥʠʭ ʧʦʨʽʜ  

ʅʇʇ çʇʨʠʧôʷʪʴ-ʉʪʦʭʽʜè 
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ʑʽʣʴʥʽʩʪʴ ʢʦʤʧʦʥʝʥʪʽʚ 

ʬʽʪʦʤʘʩʠ ʚ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʤʫ 

ʩʪʘʥʽ, ʢʛĀ(ʩʤ
3
)
-1
 

ʏ
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ʟ
ʘ
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ʏʘʩʪʢʘ ʣʠʩʪʷ 

(ʭʚʦʾ) ʫ 

ʜʝʨʝʚʥʽʡ 

ʟʝʣʝʥʽ, % 

ɺʤʽʩʪ 

ʘʙʩʦʣʶʪʥʦ 

ʩʫʭʦʾ 

ʨʝʯʦʚʠʥʠ ʚ 

ʣʠʩʪʽ ʜʝʨʝʚʠʥʘ ʢʦʨʘ 
ʜʝʨʝʚʠʥʘ + 

ʢʦʨʘ 

3011401 ʉʟ 2 0,4 584 353 504 34,6 54,4 0,438 

3011402 ʉʟ 2,4 0,3 545 415 518 21,4 65,5 0,454 

3011403 ʉʟ 3,2 0,3 432 313 412 16,1 66,1 0,420 

3011404 ʉʟ 1,9 0,3 493 254 418 31,3 67,6 0,427 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ï ï 514 334 463 ï ï ï 

3231401 ɺʣʯ 1,8 0,3 550 349 494 27,2 57,4 0,394 

3231402 ɺʣʯ 1,5 0,2 554 437 521 28,2 65,3 0,364 

3231403 ɺʣʯ 3,7 0,4 470 439 463 21,0 65,8 0,387 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ï ï 525 408 493 ï ï ï 

3231410 ɹʧ 1,3 0,2 478 350 433 31,0 72,0 0,467 

3231411 ɹʧ ï ï ï ï ï ï 56,2 0,381 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ï ï 478 350 433 ï ï ï 

ɸʥʘʣʽʟ ʜʘʥʠʭ ʪʘʙʣ. 4 ʩʚʽʜʯʠʪʴ, ʱʦ ʧʦʢʘʟʥʠʢʠ ʱʽʣʴʥʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ ʬʽʪʦʤʘʩʠ ʢʨʦʥʠ 

ʢʦʞʥʦ ʾ ʜʝʨʝʚʥʦ ʾ ʧʦʨʦʜʠ ʟʤʽʥʶʶʪʴʩʷ ʟ ʚʽʢʦʤ. ʊʘʢ, ʥʘʡʙʽʣʴʰʫ ʱʽʣʴʥʽʩʪʴ ʜʝʨʝʚʠʥʠ ʛʽʣʦʢ 

ʚʠʟʥʘʯʝʥʦ ʫ ʜʝʨʝʚ ʩʦʩʥʠ ʚʽʢʦʤ 25 ʨʦʢʽʚ ï 584 ʢʛĀ(ʩʤ
3
)
-1
, ʥʘʡʤʝʥʰʫ ï ʫ 91-ʨʽʯʥʦʾ ʩʦʩʥʠ ï 

432 ʢʛĀ(ʩʤ
3
)
-1
. ʉʝʨʝʜʥʷ ʫʤʦʚʥʘ ʱʽʣʴʥʽʩʪʴ ʢʦʨʠ ʧʝʨʝʚʝʨʫhʻ ʘʥʘʣʦʛʽʯʥʠʡ ʧʘʨʘʤʝʪʨ ʱʽʣʴʥʦʩʪʽ 

ʩʪʦʚʙʫʨʽʚ ʩʦʩʥʠ ʪʘ ʙʝʨʝʟʠ, ʪʦʜʽ ʷʢ ʮ ̔ʧʦʢʘʟʥʠʢʠ ʚʽʣʴʭʠ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʽ.  
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ɺʽʢ, ʨʦʢʽʚ 

ʜʝʨʝʚʠʥʘ 

ʢʦʨʘ 

ʜʝʨʝʚʠʥʘ + ʢʦʨʘ 



ʃɯʉɯɺʅʀʎʊɺʆ ɯ ɸɻʈʆʃɯʉʆʄɽʃɯʆʈɸʎɯʗ 

ʍʘʨʢʽʚ: ʋʢʨʅɼɯʃɻɸ, 2015. ï ɺʠʧ. 126 

 

64 

ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʜʝʨʝʚ ʽ ʜʝʨʝʚʦʩʪʘʥʽʚ ʟʘ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ʣʠʩʪʦʚʦʾ ʬʨʘʢʮʽʾ ʥʝʦʙʭʽʜʥʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʜʘʥʽ, ʷʢʽ ʚʽʜʙʠʚʘʶʪʴ ʾʾ ʢʽʣʴʢʽʩʥʠʡ ʪʘ ʷʢʽʩʥʠʡ ʩʪʘʥ, 

ʘ ʩʘʤʝ [3]: 

ï ʯʘʩʪʢʫ ʣʠʩʪʷ ʚ ʜʝʨʝʚʥʽʡ ʟʝʣʝʥʽ ʈ1; 

ï ʚʤʽʩʪ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʫ ʬʨʘʢʮʽʾ ʣʠʩʪʷ s1. 

ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʯʘʩʪʢʠ ʣʠʩʪʷ (ʭʚʦʾ) ʚ ʜʝʨʝʚʥʽʡ ʟʝʣʝʥʽ ʤʘʶʪʴ ʪʘʢʽ 

ʟʥʘʯʝʥʥʷ: ʜʣʷ ʩʦʩʥʠ ï 63,4 %, ʚʽʣʴʭʠ ʪʘ ʙʝʨʝʟʠ ï 62,8 ʽ 64,1 % ʚʽʜʧʦʚʽʜʥʦ. ʅʘʡʤʝʥʰʽ ʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʥʠʢʘ s1 ʚʠʟʥʘʯʝʥʽ ʩʪʦʩʦʚʥʦ ʜʝʨʝʚ ʙʝʨʝʟʠ ʧʦʚʠʩʣʦʾ (ʩʝʨʝʜʥʻ ï 0,382). ɼʝʷʢʽ ʚʯʝʥʽ 

(ʃ. ʂ. ʇʦʟʜʥʷʢʦʚ [6], ʈ. ɯ. ʊʦʤʯʫʢ, ɻ. ʅ. ʊʦʤʯʫʢ [10]) ʧʽʜʢʨʝʩʣʶʶʪʴ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʮʴʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʟ ʪʠʧʦʤ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ, ʚ ʷʢʠʭ ʨʦʩʪʫʪʴ ʥʘʩʘʜʞʝʥʥʷ, ʢʣʽʤʘʪʠʯʥʠʤʠ 

ʯʠʥʥʠʢʘʤʠ (ʦʩʦʙʣʠʚʦ ʚʦʣʦʛʽʩʪʶ ʧʦʚʽʪʨʷ) ʪʘ ʪʨʠʚʘʣʽʩʪʶ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ. 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʬʽʪʦʤʘʩʠ ʚ ʢʦʤʧʣʝʢʩʽ ʟ ʾʭʥʽʤʠ ʢʽʣʴʢʽʩʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʥʘ ʧʨʠʥʮʠʧʘʭ ʩʠʩʪʝʤʥʦʛʦ ʧʽʜʭʦʜʫ ʜʘʜʫʪʴ ʟʤʦʛʫ ʥʘʤ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, 

ʛʣʠʙʰʝ ʧʽʟʥʘʪʠ ʤʝʭʘʥʽʟʤ ʙʽʦʧʨʦʜʫʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʨʽʚʥʽ ʜʝʨʝʚʘ ʽ ʥʘʩʘʜʞʝʥʥʷ, ʘ ʟ 

ʽʥʰʦʛʦ ï ʨʦʟʨʦʙʠʪʠ ʥʦʨʤʘʪʠʚʥʫ ʙʘʟʫ ʜʣʷ ʡʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ. 

ɺʠʩʥʦʚʢʠ. ʋ ʥʘʩʘʜʞʝʥʥʷʭ ʛʦʣʦʚʥʠʭ ʣʽʩʦʫʪʚʦʨʁ ʚʘʣʴʥʠʭ ʧʦʨʽʜ ʅʇʇ çʇʨʠʧôʷʪʴ-ʉʪʦʭʽʜè 

ʱʽʣʴʥʽʩʪʴ ʜʝʨʝʚʠʥʠ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʫ ʢʦʨʽ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 390 ʜʦ 470 ʢʛĀ(ʩʤ
3
)
-1
, ʱʽʣʴʥʽʩʪʴ 

ʢʦʨʠ ï ʚʽʜ 207 ʜʦ 287 ʢʛĀ(ʩʤ
3
)
-1
. ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʱʽʣʴʥʦʩʪʽ ʜʝʨʝʚʠʥʠ ʫ ʢʦʨʽ ʚʽʣʴʭʠ ʪʘ ʙʝʨʝʟʠ 

ʩʪʘʥʦʚʣʷʪʴ 488 ʪʘ 520 ʢʛĀ(ʩʤ
3
)
-1 
ʚʽʜʧʦʚʽʜʥʦ. 

ʏʘʩʪʢʘ ʣʠʩʪʷ ʚ ʜʝʨʝʚʥʽʡ ʟʝʣʝʥʽ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʽʢʫ, ʜʽʘʤʝʪʨʘ ʪʘ ʚʠʩʦʪʠ ʩʪʦʚʙʫʨʘ ʡ ʫ 

ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʪʴ: ʜʣʷ ʩʦʩʥʠ ï 63,4 %, ʚʽʣʴʭʠ ï 62,8 % ʪʘ ʙʝʨʝʟʠ ï 64,1 %. 

ʉʝʨʝʜʥʽʡ ʚʤʽʩʪ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ ʚ 1 ʛ ʩʚʽʞʦʛʦ ʣʠʩʪʷ (ʭʚʦʾ) ʩʦʩʥʠ ʩʪʘʥʦʚʠʪʴ 

0,435, ʚʽʣʴʭʠ ï 0,382 ʪʘ ʙʝʨʝʟʠ ï 0,424. 
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QUALITATIVE CHARACTERISTICS OF TRUNK PHYTOMASS AND CROWN COMPONENTS OF 

FOREST-FORMING SPECIES OF NATIONAL NATURAL PARK çPRYPIAT-STOKHIDè 

National University of Life and Environmental Sciences of Ukraine 

The results of study of qualitative characteristics of stem phytomass and crown components of sample trees of the 

main forest forming species of national natural park çPrypiat-Stokhidè are presented.  
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Data selecting, grouping and processing from temporary sample plots are representative by the main taxation 

indices for the most typical forest site conditions of the region. Wood density in stems and branches in absolutely dry 

state and content of dry matter in foliage are estimated. 

Key words: national natural park çPrypiat-Stokhidè, stand, temporary sample plots, phytomass, biotic 

productivity, density, content of dry matter. 

 

ʃʘʢʠʜʘ ʇ. ʀ., ʄʝʣʴʥʠʢ ɸ. ʅ. 

ʂɸʏɽʉʊɺɽʅʅʓɽ ʇʆʂɸɿɸʊɽʃʀ ʂʆʄʇʆʅɽʅʊʆɺ ʌʀʊʆʄɸʉʉʓ ʉʊɺʆʃɸ ʀ ʂʈʆʅʓ ɼɽʈɽɺʔɽɺ 

ɻʃɸɺʅʓʍ ʃɽʉʆʆɹʈɸɿʋʖʑʀʍ ʇʆʈʆɼ ʅɸʎʀʆʅɸʃʔʅʆɻʆ ʇʈʀʈʆɼʅʆɻʆ ʇɸʈʂɸ çʇʈʀʇʗʊʔ-

ʉʊʆʍʆɼè 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʙʠʦʨʝʩʫʨʩʦʚ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʋʢʨʘʠʥʳ 

ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʢʦʤʧʦʥʝʥʪʦʚ ʬʠʪʦʤʘʩʩʳ ʩʪʚʦʣʘ ʠ ʢʨʦʥʳ 

ʤʦʜʝʣʴʥʳʭ ʜʝʨʝʚʴʝʚ ʦʩʥʦʚʥʳʭ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ ʅʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʘʨʢʘ çʇʨʠʧʷʪʴ-ʉʪʦʭʦʜè. 

ʇʨʦʚʝʜʝʥ ʦʪʙʦʨ, ʛʨʫʧʧʠʨʦʚʢʘ ʠ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ ʚʨʝʤʝʥʥʳʭ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʠʩʩʣʝʜʫʝʤʦʛʦ ʨʝʛʠʦʥʘ, 

ʢʦʪʦʨʳʝ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦ ʦʪʦʙʨʘʞʘʶʪ ʦʩʥʦʚʥʳʝ ʪʘʢʩʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʥʘʠʙʦʣʝʝ ʪʠʧʠʯʥʳʝ ʫʩʣʦʚʠʷ ʨʦʩʪʘ 

ʜʨʝʚʦʩʪʦʝʚ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʠʩʩʣʝʜʦʚʘʥʳ ʧʣʦʪʥʦʩʪʴ ʜʨʝʚʝʩʠʥʳ ʩʪʚʦʣʦʚ ʠ ʚʝʪʚʝʡ ʜʝʨʝʚʴʝʚ ʚ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʤ 

ʩʦʩʪʦʷʥʠʠ, ʠ ʦʧʨʝʜʝʣʝʥʦ ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʣʠʩʪʚʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʅʘʮʠʦʥʘʣʴʥʳʡ ʧʨʠʨʦʜʥʳʡ ʧʘʨʢ çʇʨʠʧʷʪʴ-ʉʪʦʭʦʜè, ʜʨʝʚʦʩʪʦʡ, ʚʨʝʤʝʥʥʳʝ ʧʨʦʙʥʳʝ 

ʧʣʦʱʘʜʠ, ʬʠʪʦʤʘʩʩʘ, ʙʠʦʪʠʯʝʩʢʘʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʧʣʦʪʥʦʩʪʴ, ʩʦʜʝʨʞʘʥʠʝ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ. 
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ʋɼʂ 630*241 

ʃ. ʉ. ʃʋʅɸʏɽɺʉʔʂʀʁ
1
, ɺ. ɸ. ʃʋʂËʗʅɽʎʔ

1
, ʉ. ɯ. ʄʋʉɯɭʅʂʆ

2*
  

ɺʇʃʀɺ ʈʋɹʆʂ ɼʆɻʃʗɼʋ ʈɯɿʅʆɰ ɯʅʊɽʅʉʀɺʅʆʉʊɯ ʅɸ ʊɸʂʉɸʎɯʁʅɯ 

ʇʆʂɸɿʅʀʂʀ ɼʋɹʆɺʀʍ ɼɽʈɽɺʆʉʊɸʅɯɺ ɺ ʋʄʆɺɸʍ ʉɺɯɾʆɻʆ ɻʈʋɼʋ 
1. ʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʮʽʾ ʽʤ. ɻ. ʄ. ɺʠʩʦʮʴʢʦʛʦ 

2. ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʤʽʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʽʤʝʥʽ ʆ. ʄ. ɹʝʢʝʪʦʚʘ 
 

ʅʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ 55-ʨʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʧʣʠʚʫ ʨʫʙʦʢ ʜʦʛʣʷʜʫ ʥʘ ʜʠʥʘʤʽʢʫ ʪʘʢʩʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʜʫʙʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʰʪʫʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚ ʫʤʦʚʘʭ ʩʚʽʞʦʛʦ ʛʨʫʜʫ ʫ ʧʽʚʜʝʥʥʦʤʫ ʃʽʩʦʩʪʝʧʫ. ɺʠʷʚʣʝʥʦ, ʱʦ 

ʥʘʩʘʜʞʝʥʥʷ ʜʫʙʘ, ʫ ʷʢʠʭ ʧʨʦʚʦʜʠʣʠ ʨʫʙʢʠ ʜʦʛʣʷʜʫ ʧʦʤʽʨʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʱʠʤʠ 

ʣʽʩʽʚʥʠʯʦ-ʪʘʢʩʘʮʽʡʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʟʘʧʘʩʦʤ ʜʽʣʦʚʦʾ ʜʝʨʝʚʠʥʠ ʪʘ ʢʨʘʱʠʤʠ ʩʘʥʽʪʘʨʥʠʤ 

ʩʪʘʥʦʤ ʽ ʩʦʨʪʠʤʝʥʪʥʦʶ ʩʪʨʫʢʪʫʨʦʶ, ʥʽʞ ʜʝʨʝʚʦʩʪʘʥʠ, ʫ ʷʢʠʭ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʨʽʜʞʝʥʥʷ ʙʫʣʘ ʥʠʟʴʢʦʶ ʪʘ 

ʚʠʩʦʢʦʶ. ʅʘʡʤʝʥʰʠʤʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʩʝʨʝʜʥʽʤʠ ʚʠʩʦʪʦʶ ʪʘ ʜʽʘʤʝʪʨʦʤ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʜʝʨʝʚʦʩʪʘʥʠ, ʫ ʷʢʠʭ 

ʧʨʦʚʦʜʠʣʠ ʨʫʙʢʠ ʜʦʛʣʷʜʫ ʥʠʟʴʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. ɿʨʽʜʞʝʥʥʷ ʜʝʨʝʚʦʩʪʘʥʫ ʚʠʩʦʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʫʪʚʦʨʝʥʥʷ ʚʦʜʷʥʠʭ ʧʘʛʦʥʽʚ ʥʘ ʩʪʦʚʙʫʨʘʭ ʜʫʙʘ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʟôʷʚʣʷʻʪʴʩʷ ʩʫʭʦʚʝʨʭʽʩʪʴ ʜʝʨʝʚ, ʽ ʚʦʥʠ 

ʧʦʯʠʥʘʶʪʴ ʚʩʠʭʘʪʠ, ʱʦ ʟʫʤʦʚʣʶʻ ʧʦʛʽʨʰʝʥʥʷ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʥʘʩʘʜʞʝʥʥʷ ʪʘ ʷʢʦʩʪʽ ʜʝʨʝʚʠʥʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʫʙʦʢ ʜʦʛʣʷʜʫ, ʪʘʢʩʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ, ʢʣʘʩ ʂʨʘʬʪʘ, ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ, 

ʩʦʨʪʠʤʝʥʪʠ. 

 

ɺʩʪʫʧ. ʋ ʃʽʚʦʙʝʨʝʞʥʦʤʫ ʃʽʩʦʩʪʝʧʫ ʜʫʙʦʚʽ ʜʝʨʝʚʦʩʪʘʥʠ ʩʪʘʥʦʚʣʷʪʴ 68 % ʚʢʨʠʪʠʭ 

ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʟʝʤʝʣʴ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʜʝʨʝʚʦʩʪʘʥʠ ʰʪʫʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ī ʙʣʠʟʴʢʦ 

35 %. ʇʣʦʱʘ ʰʪʫʯʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʜʫʙʘ ʧʦʩʪʽʡʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʟʘʣʽʩʝʥʥʷ ʟʨʫʙʽʚ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ [11]. ʊʦʤʫ ʚʘʞʣʠʚʠʤ ʟʘʭʦʜʦʤ 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʟʙʝʨʝʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ, ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʰʪʫʯʥʠʭ 

ʜʫʙʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʦʥʘʥʥʷ ʥʠʤʠ ʩʝʨʝʜʦʚʠʱʝʫʪʚʦʨʶʚʘʣʴʥʠʭ ʬʫʥʢʮʽʡ ʻ 

ʨʫʙʢʠ ʜʦʛʣʷʜʫ. ʆʩʦʙʣʠʚʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʨʫʙʦʢ ʜʦʛʣʷʜʫ ʟʘʣʝʞʘʪʴ ʚʽʜ ʙʽʦʣʦʛʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʜʫʙʘ, ʧʦʨʦʜʥʦʛʦ ʩʢʣʘʜʫ ʡ ʚʽʢʫ ʜʝʨʝʚʦʩʪʘʥʫ ʪʘ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ [1, 14]. ʇʽʜ 

ʯʘʩ ʨʦʟʨʦʙʢʠ ʪʘ ʚʧʨʦʚʘʜʞʫʚʘʥʥʽ ʩʠʩʪʝʤ ʨʫʙʦʢ ʜʦʛʣʷʜʫ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʝʢʦʣʦʛʽʯʥʽ ʪʘ 

ʝʢʦʥʦʤʽʯʥʽ ʘʩʧʝʢʪʠ, ʷʢʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʠʷʚʣʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦ ʜʦʧʫʩʪʠʤʠʭ ʤʝʞ ʟʙʽʣʴʰʝʥʥʷ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʘ ʧʦʚʪʦʨʶʚʘʥʦʩʪʽ ʟʨʽʜʞʝʥʥʷ ʜʝʨʝʚʦʩʪʘʥʽʚ [3]. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʠʡ 

ʥʘʫʢʦʚʠʡ ʜʦʨʦʙʦʢ ʟ ʜʦʩʣʽʜʞʝʥʥʷ ʨʫʙʦʢ ʜʦʛʣʷʜʫ ʚ ʜʫʙʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ [4], ʧʠʪʘʥʥʷ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʘ ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʾʭʥʴʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʜʦʥʠʥʽ ʻ ʜʠʩʢʫʩʽʡʥʠʤ. ʎʝ ʧʦʚôʷʟʘʥʝ ʟ 

ʚʝʣʠʢʦʶ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʧʨʠʨʦʜʥʦ-ʽʩʪʦʨʠʯʥʠʭ ʫʤʦʚ ʽ ʪʠʧʽʚ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ [6, 17].  

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʨʫʙʦʢ ʜʦʛʣʷʜʫ ʥʘ ʨʽʩʪ ʽ ʬʦʨʤʫʚʘʥʥʷ ʥʘʩʘʜʞʝʥʴ ʧʨʦʬʝʩʦʨʦʤ 

ʇ. ʇ. ɯʟʶʤʩʴʢʠʤ ʫ ʩʝʨʝʜʠʥʽ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʙʫʣʦ ʟʘʢʣʘʜʝʥʦ ʥʠʟʢʫ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʦʩʣʽʜʥʠʭ 

ʦʙôʻʢʪʽʚ ʫ ʜʫʙʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ ʨʽʟʥʦʛʦ ʩʢʣʘʜʫ [8, 9].    

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʻ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʪʘʢʩʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽ ʪʦʚʘʨʥʦ-

ʩʦʨʪʠʤʝʥʪʥʦʾ ʩʪʨʫʢʪʫʨʠ ʰʪʫʯʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ, ʫ ʷʢʠʭ ʧʨʦʚʦʜʠʣʠ ʨʫʙʢʠ 

ʜʦʛʣʷʜʫ ʨʽʟʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʥʘ ʩʪʘʮʽʦʥʘʨʥʦʤʫ ʜʦʩʣʽʜʥʦʤʫ ʦʙôʻʢʪʽ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʄʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʴ ʚʢʣʶʯʘʣʘ ʥʘʜʘʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʫʙʦʚʠʤ 

ʜʝʨʝʚʦʩʪʘʥʘʤ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʫ ʣʽʩʽʚʥʠʮʪʚʽ, ʣʽʩʦʟʥʘʚʩʪʚʽ ʪʘ ʣʽʩʦʚʽʡ ʪʘʢʩʘʮʽʾ 

ʤʝʪʦʜʠʢʘʤʠ [2, 5, 15]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʫ ʜʦʩʣʽʜʽ ʟ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʫʙʦʢ ʜʦʛʣʷʜʫ ʥʘ ʨʽʩʪ 

ʢʫʣʴʪʫʨ ʜʫʙʘ, ʟʘʢʣʘʜʝʥʦʤʫ ʧʨʦʬʝʩʦʨʦʤ ʇ. ʇ. ɯʟʶʤʩʴʢʠʤ ʽ ʃ. ɯ. ʂʫʨʠʣʦʤ ʚ 1954 ʨ. ʫ 28-ʨʽʯʥʠʭ 

ʥʘʩʘʜʞʝʥʥʷʭ ɼʇ çɾʦʚʪʥʝʚʝ ʃɻè ʄʝʨʯʘʥʩʴʢʦʛʦ ʣʽʩʥʠʮʪʚʘ (ʢʚ. 57 ʽ 58). ʃʽʩʦʚʽ ʢʫʣʴʪʫʨʠ ʙʫʣʠ 

ʩʪʚʦʨʝʥʽ ʟ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʪʘ ʢʣʝʥʘ ʛʦʩʪʨʦʣʠʩʪʦʛʦ ʟʽ ʩʭʝʤʦʶ ʟʤʽʰʫʚʘʥʥʷ 1ʨɼʟ1ʂʣʛ, ʫ 

ʩʝʢʮʽʷʭ 7 ʽ 8 ʫ ʨʷʜʘʭ ʢʣʝʥʘ ʪʨʘʧʣʷʻʪʴʩʷ ʷʩʝʥ ʟʚʠʯʘʡʥʠʡ. 

ʋʩʶ ʧʨʦʙʥʫ ʧʣʦʱʫ ʙʫʣʦ ʨʦʟʧʦʜʽʣʝʥʦ ʥʘ ʚʽʩʽʤ ʩʝʢʮʽʡ ʟ ʨʽʟʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʟʨʽʜʞʝʥʥʷ: 

1, 2 ʩʝʢʮʽʾ ʤʘʣʠ ʥʠʟʴʢʫ; 3, 4 ï ʧʦʤʽʨʥʫ; 7, 8 ï ʚʠʩʦʢʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ; 5, 6 ï ʢʦʥʪʨʦʣʴ. ʆʩʪʘʥʥʽʡ 

ʧʨʠʡʦʤ ʧʨʦʭʽʜʥʠʭ ʨʫʙʦʢ ʥʘ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʢʘʭ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʫ 1992 ʨ., ʚ ʧʦʜʘʣʴʰʦʤʫ 

                                                 
*
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ʜʦʛʣʷʜ ʟʘ ʥʘʩʘʜʞʝʥʥʷʤʠ ʟʜʽʡʩʥʶʚʘʣʠ ʰʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ ʚ ʥʠʭ ʚʠʙʽʨʢʦʚʠʭ ʩʘʥʽʪʘʨʥʠʭ 

ʨʫʙʦʢ. 

ʇʝʨʚʠʥʥʽ ʧʦʣʴʦʚʽ ʤʘʪʝʨʽʘʣʠ ʟʘ 1957 ʽ 1970 ʨʨ. ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʇ. ʇ. ɯʟʶʤʩʴʢʠʤ ʽ ʃ. ɯ. ʂʫʨʠʣʦʤ, ʘ ʟʘ 1988 ʪʘ 1992 ʨʨ. ï ʥʘʫʢʦʚʮʷʤʠ ʣʘʙʦʨʘʪʦʨʽʾ ʣʽʩʽʚʥʠʮʪʚʘ 

ʋʢʨʅɼɯʃɻɸ [7].  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʆʩʢʽʣʴʢʠ ʧʨʠ ʦʙʩʪʝʞʝʥʥʽ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʦʢ ʙʫʣʠ ʚʽʜʤʽʯʝʥʽ 

ʦʟʥʘʢʠ ʥʝʛʘʪʠʚʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʦʩʣʽʜʥʽ ʦʙôʻʢʪʠ (ʩʘʤʦʚʽʣʴʥʝ ʟʨʫʙʘʥʥʷ ʪʘ 

ʧʦʰʢʦʜʞʝʥʥʷ ʜʝʨʝʚ ʤʝʰʢʘʥʮʷʤʠ ʧʨʠʣʝʛʣʠʭ ʜʦ ʣʽʩʦʚʦʛʦ ʤʘʩʠʚʫ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ), ʥʘʤʠ 

ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʚʽʜʦʙʨʘʟʠʪʠ ʚ ʮʽʡ ʩʪʘʪʪʽ ʥʘʡʙʽʣʴʰ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽ ʚʘʨʽʘʥʪʠ ʜʦʩʣʽʜʫ, 

ʪʘʢʩʘʮʽʡʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʷʢʠʭ ʘʥʚʝʜʝʥʦ ʫ ʪʘʙʣ. 1. 
ʊʘʙʣʠʮʷ 1 

ʊʘʢʩʘʮʽʡʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʩʘʜʞʝʥʴ ʥʘ ʧʦʩʪʽʡʥʽʡ ʧʨʦʙʥʽʡ ʧʣʦʱʽ 

ˉ ʩʝʢʮʽʾ 

(ʩʪʫʧʽʥʴ 

ʟʨʽʜʞʝʥʥʷ) 

ʇʦʨʦʜʘ 

ʏʘʩʪʢʘ 

ʧʦʨʦʜʠ ʫ 

ʩʢʣʘʜʽ 

N, 

ʰʪĿʛʘ
-1
 

Dʩʨ, 

ʩʤ 

ʅʩʨ, 

ʤ 

G, 

ʤ
2
Ŀʛʘ

-1
 

ʄ, 

ʤ
3
Ŀʛʘ

-1
 
ʇʦʚʥʦʪʘ ɹʦʥʽʪʝʪ 

2 

(ʩʣʘʙʢʠʡ) 

ɼʫʙ ʟʚʠʯʘʡʥʠʡ 8 328 29,9 27,7 24,2 297 0,62 I 

ɼʫʙ (ʩʫʭʦʩʪʽʡ) ï 52 24 25,8 2,3 27 ï ï 

ɼʫʙ (ʨʘʟʦʤ) 8 380 ï ï 26,5 324 ï ï 

ʂʣʝʥ 

ʛʦʩʪʨʦʣʠʩʪʠʡ 
2 380 16,8 18,6 8,5 81 0,28 ï 

ɹʝʨʝʩʪ ʧʦʦʜ. 28 8,8 13,1 0,2 1 0,01 ï 

ʃʠʧʘ ʜʨʽʙʥʦʣ. ʧʦʦʜ. 8 10,1 14,3 0,1 1 0 ï 

ʈɸɿʆʄ: 10 796 ï ï 35,3 407 0,91 ï 

4 

(ʧʦʤʽʨʥʠʡ) 

ɼʫʙ ʟʚʠʯʘʡʥʠʡ 8 320 32,9 28,9 27,1 332 0,68 Ia 

ɼʫʙ (ʩʫʭʦʩʪʽʡ) ï 64 25,5 27,3 3,2 38 ï ï 

ɼʫʙ (ʨʘʟʦʤ) ï 384 ï ï 30,3 370 ï ï 

ʂʣʝʥ 

ʛʦʩʪʨʦʣʠʩʪʠʡ 
2 380 16,4 17,8 8 72,3 0,28 ï 

ʈɸɿʆʄ: 10 764 ï ï 38,4 442 0,96 ï 

5 

(ʢʦʥʪʨʦʣʴ) 

ɼʫʙ ʟʚʠʯʘʡʥʠʡ 8 320 32 28,9 25,5 314 0,64 Ia 

ɼʫʙ (ʩʫʭʦʩʪʽʡ) ï 88 21,1 26,3 3,1 36 ï ï 

ɼʫʙ (ʨʘʟʦʤ) ï 408 ï ï 28,6 350 ï ï 

ʂʣʝʥ 

ʛʦʩʪʨʦʣʠʩʪʠʡ 
2 472 14,3 16,8 7,7 67 0,28 ï 

ʈɸɿʆʄ: 10 892 ï ï 36,9 417 0,92 ï 

7 

(ʩʠʣʴʥʠʡ) 

ɼʫʙ ʟʚʠʯʘʡʥʠʡ 8 280 32,4 27,7 23 281 0,59 I 

ɼʫʙ (ʩʫʭʦʩʪʽʡ) ï 48 26,3 25,8 2,6 30 ï ï 

ɼʫʙ (ʨʘʟʦʤ) ï 328 ï ï 25,6 311 ï ï 

ʗʩʝʥ ʟʚʠʯʘʡʥʠʡ 1 64 28,4 26,1 4 51 0,11 I 

ʂʣʝʥ 

ʛʦʩʪʨʦʣʠʩʪʠʡ 
1 260 11,9 11,7 2,8 18 0,12 ï 

ʈɸɿʆʄ: 10 652 ï ï 32,4 380 0,82 ï 

 

ʗʢ ʩʚʽʜʯʠʪʴ ʪʘʙʣ. 1, ʫ ʢʣʝʥʦʚʦ-ʜʫʙʦʚʠʭ ʢʫʣʴʪʫʨʘʭ ʬʦʨʤʫʶʪʴʩʷ ʤʽʰʘʥʽ ʟʘ ʩʢʣʘʜʦʤ 

ʚʠʩʦʢʦʧʦʚʥʦʪʥʽ ʪʘ ʚʠʩʦʢʦʙʦʥʽʪʝʪʥʽ ʥʘʩʘʜʞʝʥʥʷ. ɿʘʛʘʣʴʥʘ ʧʦʚʥʦʪʘ ʜʝʨʝʚʦʩʪʘʥʽʚ ʥʘ ʜʦʩʣʽʜʥʠʭ 

ʦʙôʻʢʪʘʭ ʟʘʣʝʞʥʦ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʫʙʦʢ ʜʦʛʣʷʜʫ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 0,82 (ʫ ʚʘʨʽʘʥʪʽ ʽʟ ʚʠʩʦʢʠʤ 

ʩʪʫʧʝʥʝʤ ʟʨʽʜʞʝʥʥʷ ʜʝʨʝʚʦʩʪʘʥʫ) ʜʦ 0,96 (ʫ ʚʘʨʽʘʥʪʽ, ʜʝ ʧʨʦʚʦʜʠʣʠ ʨʫʙʢʠ ʜʦʛʣʷʜʫ ʧʦʤʽʨʥʦʾ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ). ʏʘʩʪʢʘ ʩʫʧʫʪʥʽʭ ʧʦʨʽʜ ʫ ʩʢʣʘʜʽ ʥʘʩʘʜʞʝʥʴ ʻ ʜʦʚʦʣʽ ʟʥʘʯʥʦʶ, ʧʨʦʪʝ ʾʭʥʷ 

ʧʦʚʥʦʪʘ ʥʝ ʜʘʻ ʟʤʦʛʠ ʚʠʜʽʣʠʪʠ ʜʨʫʛʠʡ ʷʨʫʩ ʜʝʨʝʚʦʩʪʘʥʫ, ʘʜʞʝ ʥʝ ʜʦʩʷʛʘʻ ʧʦʢʘʟʥʠʢʘ 0,30 [10]. 
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ɹʦʥʽʪʝʪ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ (ʜʫʙ ʟʚʠʯʘʡʥʠʡ ʪʘ ʷʩʝʥ ʟʚʠʯʘʡʥʠʡ) ʟʘʣʝʞʥʦ ʚʽʜ 

ʚʘʨʽʘʥʪʫ ʩʪʘʥʦʚʠʪʴ ɯʘ ʽ ɯ. 

ʉʫʧʫʪʥʽ ʧʦʨʦʜʠ, ʟʜʝʙʽʣʴʰʦʛʦ ʢʣʝʥ ʛʦʩʪʨʦʣʠʩʪʠʡ, ʥʘ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʢʘʭ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʝʢʟʝʤʧʣʷʨʘʤʠ ʨʽʟʥʦʛʦ ʚʽʢʫ (ʚʽʜ 10 ʜʦ 86 ʨʦʢʽʚ) ʽ ʧʦʭʦʜʞʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ 

ʧʦʧʝʨʝʜʥʽʭ ʨʫʙʦʢ ʜʦʛʣʷʜʫ ʚʠʣʫʯʘʣʠ ʯʘʩʪʠʥʫ ʜʝʨʝʚ ʢʣʝʥʘ, ʷʢʽ ʟʛʦʜʦʤ ʧʦʥʦʚʣʶʚʘʣʠʩʷ 

ʚʝʛʝʪʘʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ.  

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʟʘ 55-ʨʽʯʥʠʡ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʴ, ʩʚʽʜʯʘʪʴ, ʱʦ 

ʩʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ʜʝʨʝʚʦʩʪʘʥʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʫ ʤʽʨʫ ʟʨʦʩʪʘʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʫʙʦʢ ʜʦʛʣʷʜʫ 

(ʪʘʙʣ. 2). ʊʘʢ, ʫ ʚʘʨʽʘʥʪʽ ʟʽ ʩʣʘʙʢʠʤ ʟʨʽʜʞʝʥʥʷʤ ʜʝʨʝʚʦʩʪʘʥʫ (ʩʝʢʮʽʷ 2) ʩʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ʜʫʙʘ 

ʩʪʘʥʦʚʠʪʴ 29,9 ʩʤ, ʘ ʫ ʚʘʨʽʘʥʪʘʭ ʽʟ ʩʠʣʴʥʠʤ ʟʨʽʜʞʝʥʥʷʤ (ʩʝʢʮʽʷ 7) ï 31,4 ʩʤ. ʆʜʥʘʢ ʧʦʢʘʟʥʠʢʠ 

ʩʝʨʝʜʥʽʭ ʜʽʘʤʝʪʨʽʚ ʥʘ ʩʝʢʮʽʷʭ 4 ʽ 7 ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʥʝʩʫʪʪʻʚʦ, ʷʢ ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ ʥʘ ʮʠʭ ʩʝʢʮʽʷʭ 

ʽ ʫ 1992 ʨ. ʅʘ ʢʦʥʪʨʦʣʴʥʽʡ ʩʝʢʮʽʾ 5 ʩʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ʜʫʙʘ ʩʪʘʥʦʚʠʚ 29,9 ʩʤ, ʷʢ ʽ ʥʘ ʩʝʢʮʽʷʭ ʽʟ 

ʥʠʟʴʢʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʟʨʽʜʞʝʥʥʷ. ʊʘʢʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʫʧʨʦʜʦʚʞ ʫʩʴʦʛʦ 

ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʝʥʴ. 
ʊʘʙʣʠʮʷ 2 

ɼʠʥʘʤʽʢʘ ʪʘʢʩʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʫʣʴʪʫʨ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʥʘ ʧʦʩʪʽʡʥʽʡ ʧʨʦʙʥʽʡ ʧʣʦʱʽ 

ˉ ʩʝʢʮʽʾ 

(ʩʪʫʧʽʥʴ 

ʟʨʽʜʞʝʥʥʷ) 

ʇʦʢʘʟʥʠʢ 
ʈ̔ ʢ ʦʙʣʽʢʫ 

1957* 1970* 1988* 1992* 2012 

2 

(ʩʣʘʙʢʠʡ) 

D, ʩʤ 9,7 12,9 20,1 21,5 29,9 

H, ʤ 10,3 16,3 21 24,1 27,7 

N, ʰʪĿʛʘ
-1

 1804 1272 648 608 380 

G, ʤ
2
Ŀʛʘ

-1
 15,8 20,8 20,5 22 26,5 

ʄ, ʤ
3
Ŀʛʘ

-1
 84 167 207 265 324 

ʉʝʨʝʜʥʷ ʟʤʽʥʘ ʟʘʧʘʩʫ, ʤ
3
Ŀʛʘ

-1
 2,7 3,8 3,3 4 4 

4 

(ʧʦʤʽʨʥʠʡ) 

D, ʩʤ 10,1 14,9 22,3 24,2 31,8 

H, ʤ 11,5 13,7 22,4 25,5 28,7 

N, ʰʪĿʛʘ
-1

 1672 1196 676 560 380 

G, ʤ
2
Ŀʛʘ

-1
 14,8 21,9 26,5 25,7 30,4 

ʄ, ʤ
3
Ŀʛʘ

-1
 87 151 281 322 370 

ʉʝʨʝʜʥʷ ʟʤʽʥʘ ʟʘʧʘʩʫ, ʤ
3
Ŀʛʘ

-1
 2,8 3,4 4,5 4,9 4,8 

5 

(ʢʦʥʪʨʦʣʴ) 

D, ʩʤ 9,4 15,3 20,4 21,8 29,9 

H, ʤ 10,6 14,8 21,9 24 28,5 

N, ʰʪĿʛʘ
-1

 1996 1416 816 704 408 

G, ʤ
2
Ŀʛʘ

-1
 17,3 30,3 26,6 26,2 29,2 

ʄ, ʤ
3
Ŀʛʘ

-1
 94 224 279 313 350 

ʉʝʨʝʜʥʷ ʟʤʽʥʘ ʟʘʧʘʩʫ, ʤ
3
Ŀʛʘ

-1
 3 5,1 4,5 4,7 4,5 

7 

(ʩʠʣʴʥʠʡ) 

D, ʩʤ 9,9 16,3 24 24,2 31,4 

H, ʤ 11,1 14,9 23 25,2 27,4 

N, ʰʪĿʛʘ
-1

 1716 1118 488 476 328 

G, ʤ
2
Ŀʛʘ

-1
 15,8 22,3 22,7 21,9 25,6 

ʄ, ʤ
3
Ŀʛʘ

-1
 90 166 249 272 311 

ʉʝʨʝʜʥʷ ʟʤʽʥʘ ʟʘʧʘʩʫ, ʤ
3
Ŀʛʘ

-1
 2,9 3,8 4 4,1 3,9 

* ʟʘ ʜʘʥʠʤʠ ɻʦʣʦʚʘʰʢʽʥʘ ɺ. ɸ., ʃʫʢôʷʥʮʷ ɺ. ɸ. [7] 

 

ʅʘʡʤʝʥʰʦʶ ʩʝʨʝʜʥʴʦʶ ʚʠʩʦʪʦʶ  ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʜʝʨʝʚʦʩʪʘʥʠ ʫ ʚʘʨʽʘʥʪʘʭ ʽʟ ʥʠʟʴʢʦʶ 

(27,7 ʤ) ʪʘ ʚʠʩʦʢʦʶ (27,4 ʤ) ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʟʨʽʜʞʝʥʥʷ, ʘ ʥʘʡʙʽʣʴʰʦʶ ï ʫ ʚʘʨʽʘʥʪʘʭ ʽʟ ʩʝʨʝʜʥʽʤ 

ʩʪʫʧʝʥʝʤ ʟʨʽʜʞʝʥʥʷ (28,7 ʤ) ʪʘ ʥʘ ʢʦʥʪʨʦʣʽ (28,5 ʤ).  

ɸʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʢʽʣʴʢʦʩʪʽ ʜʝʨʝʚ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʥʘ ʦʜʠʥʠʮʽ ʧʣʦʱʽ ʩʚʽʜʯʠʪʴ, ʱʦ ʟʘ 

ʦʩʪʘʥʥʽ 20 ʨʦʢʽʚ ʢʽʣʴʢʽʩʪʴ ʝʢʟʝʤʧʣʷʨʽʚ ʜʫʙʘ ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ 1 ʛʘ ʧʦʩʪʫʧʦʚʦ ʚʠʨʽʚʥʶʻʪʴʩʷ ʚ 

ʫʩʽʭ ʚʘʨʽʘʥʪʘʭ ʜʦʩʣʽʜʫ. ʎʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʥʘ ʩʝʢʮʽʷʭ ʽʟ ʤʝʥʰʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 

ʟʨʽʜʞʝʥʥʷ ʪʘ ʥʘ ʢʦʥʪʨʦʣʽ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʚʠʙʽʨʢʦʚʠʭ ʩʘʥʽʪʘʨʥʠʭ ʨʫʙʦʢ ʚʠʨʫʙʫʚʘʣʠ 

ʙʽʣʴʰʝ ʜʝʨʝʚ ʜʫʙʘ, ʥʽʞ ʥʘ ʩʝʢʮʽʾ ʟ ʧʦʤʽʨʥʠʤ ʽ ʩʠʣʴʥʠʤ ʟʨʽʜʞʝʥʥʷʤ ʜʝʨʝʚʦʩʪʘʥʫ, ʘ ʦʪʞʝ ʥʘ 
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ʩʝʢʮʽʷʭ 2 ʽ 5 ʙʫʣʦ ʙʽʣʴʰʝ ʧʨʠʛʥʽʯʝʥʠʭ ʽ ʚʩʠʭʘʶʯʠʭ ʜʝʨʝʚ ʜʫʙʘ, ʥʽʞ ʥʘ ʩʝʢʮʽʷʭ 4 ʪʘ 7. ʊʘʢ, ʟʘ 

ʧʝʨʽʦʜ ʟ 1992 ʧʦ 2012 ʨʨ. ʢʽʣʴʢʽʩʪʴ ʜʝʨʝʚ ʥʘ ʩʝʢʮʽʾ 5 ʟʤʝʥʰʠʣʘʩʷ ʥʘ 42 %, ʥʘ ʩʝʢʮʽʾ 2 ï ʥʘ 

37,5 %, ʘ ʥʘ ʜʦʩʣʽʜʘʭ ʽʟ ʧʦʤʽʨʥʠʤ ʪʘ ʩʠʣʴʥʠʤ ʟʨʽʜʞʝʥʥʷʤ ʜʝʨʝʚʦʩʪʘʥʫ ï ʥʘ 32 ʽ 31 % 

ʚʽʜʧʦʚʽʜʥʦ. 

ʉʫʤʠ ʧʣʦʱ ʧʝʨʝʨʽʟʽʚ, ʟʘʧʘʩʠ, ʘ ʪʘʢʦʞ ʚʝʣʠʯʠʥʠ ʧʦʢʘʟʥʠʢʘ ʩʝʨʝʜʥʴʦʾ ʟʤʽʥʠ ʟʘʧʘʩʫ ʥʘ 

ʦʜʠʥʠʮʽ ʧʣʦʱʽ ʥʘʩʘʜʞʝʥʴ ʜʫʙʘ ʟʤʽʥʶʶʪʴʩʷ ʫ ʜʦʚʦʣʽ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ, ʧʨʦʪʝ ʻ 

ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʫ ʚʘʨʽʘʥʪʘʭ ʟ ʧʨʦʚʝʜʝʥʥʷʤ ʨʫʙʦʢ ʜʦʛʣʷʜʫ ʧʦʤʽʨʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ.  

ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʫʤʦʚ ʧʣʘʥʫʚʘʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʫʙʦʢ ʜʦʛʣʷʜʫ ʻ ʤʘʢʩʠʤʘʣʴʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʜʝʨʞʘʥʥʷ ʜʝʨʝʚʠʥʠ ʚʽʜʧʦʚʽʜʥʦʾ ʩʦʨʪʠʤʝʥʪʥʦʾ ʩʪʨʫʢʪʫʨʠ ʫ ʚʽʮʽ ʨʫʙʢʠ 

ʛʦʣʦʚʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ. ɺʠʟʥʘʯʝʥʥʷ ʪʦʚʘʨʥʦ-ʩʦʨʪʠʤʝʥʪʥʦʾ ʩʪʨʫʢʪʫʨʠ ʟʘʧʘʩʽʚ ʜʝʨʝʚʠʥʠ ʜʘʻ 

ʟʤʦʛʫ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʽʜʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʽ ʧʦʚôʷʟʘʪʠ ʮʽ ʧʨʦʮʝʩʠ ʟ 

ʦʙʩʷʛʘʤʠ ʩʧʦʞʠʚʘʥʥʷ ʜʝʨʝʚʠʥʠ [15, 16]. 

ʅʘʡʙʽʣʴʰʫ ʯʘʩʪʢʫ ʢʨʫʧʥʦʾ ʜʝʨʝʚʠʥʠ ʤʘʶʪʴ ʜʝʨʝʚʦʩʪʘʥʠ ʥʘ ʩʝʢʮʽʾ ʟ ʧʦʤʽʨʥʦʶ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʟʨʽʜʞʝʥʥʷ ï 134 ʤ
3
Ŀʛʘ

-1
 (36,2 %), ʘ ʥʘʡʤʝʥʰʫ ï ʥʘ ʩʝʢʮʽʷʭ ʟʽ ʩʣʘʙʢʠʤ ʩʪʫʧʝʥʝʤ 

ʟʨʽʜʞʝʥʥʷ (ʩʝʢʮʽʷ 2) ï 99 ʤ
3
Ŀʛʘ

-1
 (30,6 %) (ʨʠʩ. 1). ʏʘʩʪʢʘ ʩʝʨʝʜʥʴʦʾ ʜʝʨʝʚʠʥʠ ʻ ʥʘʡʙʽʣʴʰʦʶ ʫ 

ʢʫʣʴʪʫʨʘʭ ʥʘ ʩʝʢʮʽʾ 2 (30,4 %), ʘ ʥʘʡʤʝʥʰʦʶ ï ʥʘ ʩʝʢʮʽʾ ʟ ʧʦʤʽʨʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʟʨʽʜʞʝʥʥʷ 

ʪʘ ʥʘ ʢʦʥʪʨʦʣʽ (ʧʦ 94 ʤ
3
Ŀʛʘ

-1
). ɼʨʽʙʥʦʾ ʜʝʨʝʚʠʥʠ ʪʘʢʦʞ ʙʽʣʴʰʝ ʥʘ ʩʝʢʮʽʷʭ ʽʟ ʥʠʟʴʢʦʶ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʟʨʽʜʞʝʥʥʷ (3,4 %). ɺʠʭʽʜ ʜʽʣʦʚʦʾ ʜʝʨʝʚʠʥʠ ʫ ʩʝʨʝʜʥʴʦʤʫ ʻ ʥʘʡʙʽʣʴʰʠʤ ʥʘ 

ʩʝʢʮʽʾ ʽʟ ʩʝʨʝʜʥʽʤ ʩʪʫʧʝʥʝʤ ʟʨʽʜʞʝʥʥʷ ʜʝʨʝʚʦʩʪʘʥʫ (237 ʤ
3
Ŀʛʘ

-1
), ʘ ʥʘʡʤʝʥʰʠʤ ï ʥʘ ʩʝʢʮʽʾ, ʜʝ 

ʧʨʦʚʦʜʠʣʠ ʨʫʙʢʠ ʜʦʛʣʷʜʫ ʥʠʟʴʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ (213 ʤ
3
Ŀʛʘ

-1
). ʏʘʩʪʢʘ ʜʨʦʚôʷʥʦʾ ʜʝʨʝʚʠʥʠ ʻ  

ʥʘʡʙʽʣʴʰʦʶ ʥʘ ʢʦʥʪʨʦʣʴʥʽʡ ʩʝʢʮʽʾ (36,3 %).  

 
ʈʠʩ. 1 ï ʈʦʟʧʦʜʽʣ ʟʘʧʘʩʽʚ ʜʝʨʝʚʠʥʠ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ ʚʝʣʠʢʦʩʪʽ ʥʘ ʩʝʢʮʽʷʭ  

ʟ ʨʽʟʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʟʨʽʜʞʝʥʥʷ 

 

ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʨʦʟʧʦʜʽʣʫ ʟʘʧʘʩʽʚ ʜʝʨʝʚʠʥʠ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʟʘ ʩʦʨʪʠʤʝʥʪʘʤʠ ʫ 

ʜʦʩʣʽʜʽ ʜʘʶʪʴ ʟʤʦʛʫ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʚʠʭʽʜ ʩʦʨʪʠʤʝʥʪʽʚ, ʷʢʠʡ ʦʪʨʠʤʫʶʪʴ ʟʽ ʩʪʦʚʙʫʨʽʚ 

ʙʽʣʴʰʠʭ ʜʽʘʤʝʪʨʽʚ (ʢʣʝʧʢʦʚʠʡ ʢʨʷʞ ʽ ʩʪʨʫʛʘʥʠʡ ʰʧʦʥ), ʻ ʥʘʡʙʽʣʴʰʠʤ ʫ ʚʘʨʽʘʥʪʘʭ ʽʟ ʧʦʤʽʨʥʦʶ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʟʨʽʜʞʝʥʥʷ (42 ʪʘ 86 ʤ
3
Ŀʛʘ

-1 
ʚʽʜʧʦʚʽʜʥʦ) ʪʘ ʥʘ ʩʝʢʮʽʾ 7 (33 ʪʘ 89 ʤ

3
Ŀʛʘ

-1
 

ʚʽʜʧʦʚʽʜʥʦ), ʘ ʥʘʡʤʝʥʰʠʤ ï ʥʘ ʩʝʢʮʽʾ 2. ʏʘʩʪʢʘ ʩʦʨʪʠʤʝʥʪʽʚ, ʷʢʫ ʦʪʨʠʤʫʶʪʴ ʟʽ ʩʪʦʚʙʫʨʽʚ 

ʤʝʥʰʠʭ ʜʽʘʤʝʪʨʽʚ (ʙʘʣʘʥʩʠ ʪʘ ʙʫʜʽʚʝʣʴʥʠʡ ʣʽʩ), ʥʘʚʧʘʢʠ, ʻ ʤʘʢʩʠʤʘʣʴʥʦʶ ʥʘ ʩʝʢʮʽʾ ʟ ʥʠʟʴʢʦʶ 

ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʨʫʙʢʠ ʜʦʛʣʷʜʫ, ʘ ʤʽʥʽʤʘʣʴʥʦʶ ï ʥʘ ʩʝʢʮʽʷʭ ʽʟ ʧʦʤʽʨʥʠʤ ʽʘ ʩʠʣʴʥʠʤ ʟʨʽʜʞʝʥʥʷʤ 

ʜʝʨʝʚʦʩʪʘʥʫ (ʪʘʙʣ. 3). ʄʘʢʩʠʤʘʣʴʥʫ ʯʘʩʪʢʫ ʜʨʦʚôʷʥʦʾ ʜʝʨʝʚʠʥʠ ʚʠʟʥʘʯʝʥʦ ʫ ʚʘʨʽʘʥʪʽ ʟ 

ʧʨʦʚʝʜʝʥʥʷʤ ʨʫʙʢʠ ʧʦʤʽʨʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ (ʩʝʢʮʽʷ 4) ʪʘ ʥʘ ʢʦʥʪʨʦʣʽ (ʩʝʢʮʽʷ 5), ʱʦ ʧʦʚôʷʟʘʥʝ 

ʟ ʥʘʷʚʥʽʩʪʶ ʪʫʪ ʥʘʡʙʽʣʴʰʦʾ ʯʘʩʪʢʠ ʩʫʭʠʭ ʜʝʨʝʚ (16,7 ʽ 21,9 % ʚʽʜʧʦʚʽʜʥʦ) V ʪʘ VI ʢʘʪʝʛʦʨʽʡ 

ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʚʘʨʽʘʥʪʘʤʠ. ʇʨʦʪʝ ʥʘ ʩʝʢʮʽʾ 4 ʯʘʩʪʢʘ ʜʝʨʝʚ ɯïɯɯ 

ʢʘʪʝʛʦʨʽʡ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʻ ʪʘʢʦʞ ʥʘʡʙʽʣʴʰʦʶ ʩʝʨʝʜ ʽʥʰʠʭ ʚʘʨʽʘʥʪʽʚ ʽ ʩʪʘʥʦʚʠʪʴ 81,3 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʜʝʨʝʚ ʫ ʚʘʨʽʘʥʪʽ. ɯʥʜʝʢʩ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʢʫʣʴʪʫʨ ʥʘ ʩʝʢʮʽʾ 4 ʩʪʘʥʦʚʠʪʴ 

ɯɯ,3, ʱʦ ʜʘʻ ʟʤʦʛʫ ʚʚʘʞʘʪʠ ʾʭ çʦʩʣʘʙʣʝʥʠʤʠè. ʆʜʥʦʯʘʩʥʝ ʨʦʟʤʽʱʝʥʥʷ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʩʫʭʦʩʪʽʡʥʠʭ ʜʝʨʝʚ ʪʘ ʦʩʦʙʠʥ ʟ ʢʨʘʱʠʤ ʩʘʥʽʪʘʨʥʠʤ ʩʪʘʥʦʤ ʥʘ ʜʽʣʷʥʮʽ ʜʦʩʣʽʜʫ ʽʟ ʧʦʤʽʨʥʠʤ 
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ʩʪʫʧʝʥʝʤ ʟʨʽʜʞʝʥʥʷ ʜʝʨʝʚʦʩʪʘʥʫ ʚʢʘʟʫʻ ʥʘ ʟʨʦʩʪʘʥʥʷ ʢʦʥʢʫʨʝʥʮʽʾ ʚ ʥʘʩʘʜʞʝʥʥʽ, ʱʦ ʟʫʤʦʚʣʶʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʡʦʛʦ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ. 

ɿʥʘʯʥʘ ʯʘʩʪʢʘ ʚʩʠʭʘʶʯʠʭ ʽ ʩʫʭʠʭ ʜʝʨʝʚ ʥʘ ʩʝʢʮʽʷʭ ʽʟ ʚʠʩʦʢʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʨʫʙʢʠ ʟʫʤʦʚʣʝʥʘ 

ʩʭʠʣʴʥʽʩʪʶ ʜʫʙʘ ʩʫʭʦʚʝʨʰʠʥʠʪʠ ʡ ʫʪʚʦʨʶʚʘʪʠ ʥʘ ʩʪʦʚʙʫʨʘʭ ʚʦʜʷʥʽ ʧʘʛʦʥʠ ʧʽʩʣʷ ʨʘʧʪʦʚʦʛʦ 

ʽʥʪʝʥʩʠʚʥʦʛʦ ʟʨʽʜʞʝʥʥʷ ʜʝʨʝʚʦʩʪʘʥʫ, ʱʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʧʨʠʨʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʜʝʨʝʚʠʥʠ. ɯʥʜʝʢʩ 

ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʜʝʨʝʚʦʩʪʘʥʽʚ ʥʘ ʩʝʢʮʽʾ 7 ʩʪʘʥʦʚʠʪʴ ɯɯ,5, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʾʭ ʷʢ çʦʩʣʘʙʣʝʥʽè. 
ʊʘʙʣʠʮʷ 3 

ʈʦʟʧʦʜʽʣ ʟʘʧʘʩʽʚ ʜʝʨʝʚʠʥʠ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʟʘ ʩʦʨʪʠʤʝʥʪʘʤʠ ʥʘ ʩʝʢʮʽʷʭ  

ʽʟ ʨʽʟʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʟʨʽʜʞʝʥʥʷ 
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2 

(ʩʣʘʙʢʠʡ) 

ʤ
3
Ŀʛʘ

-1
 72 38 60 31 12 213 34 23 54 270 324 

% 22,2 11,7 18,5 9,6 3,7 65,7 10,5 7,1 16,7 83,3 100,0 

4 

(ʧʦʤʽʨʥʠʡ) 

ʤ
3
Ŀʛʘ

-1
 86 43 58 42 8 237 44 29 60 310 370 

% 23,2 11,6 15,7 11,4 2,2 64,1 11,9 7,8 16,2 83,8 100,0 

5 

(ʢʦʥʪʨʦʣʴ) 

ʤ
3
Ŀʛʘ

-1
 79 40 57 38 9 223 42 28 57 293 350 

% 22,6 11,4 16,3 10,9 2,6 63,7 12,0 8,0 16,3 83,7 100,0 

7 

(ʩʠʣʴʥʠʡ) 

ʤ
3
Ŀʛʘ

-1
 89 44 54 33 9 229 40 25 57 294 351 

% 25,4 12,5 15,4 9,4 2,6 65,2 11,4 7,1 16,2 83,8 100,0 

 

ʅʘʚʝʜʝʥʠʡ ʥʘ ʨʠʩ. 2, ʘ ʨʦʟʧʦʜʽʣ ʜʝʨʝʚ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʟʘ ʢʣʘʩʘʤʠ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʥʘ 

ʩʝʢʮʽʷʭ ʽʟ ʨʽʟʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʟʨʽʜʞʝʥʥʷ ʚʢʘʟʫʻ ʥʘ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʜʝʨʝʚ IVï VI ʢʣʘʩʽʚ 

ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʥʘ ʚʩʽʭ ʩʝʢʮʽʷʭ ʜʦʩʣʽʜʫ, ʾʭʥʷ ʯʘʩʪʢʘ ʚ ʥʘʩʘʜʞʝʥʥʽ ʟʘʣʝʞʥʦʪʽ ʚʽʜ ʚʘʨʽʘʥʪʫ 

ʩʪʘʥʦʚʠʪʴ ʚʽʜ 14,7 (ʩʝʢʮʽʷ 2) ʜʦ 21,9 % (ʢʦʥʪʨʦʣʴ). ɯʥʜʝʢʩ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʥʘʩʘʜʞʝʥʥʷ 

ʚʘʨʽʶʻ ʚ ʤʝʞʘʭ ʚʽʜ ɯɯ,2 (ʩʝʢʮʽʷ 2) ʜʦ ɯɯ,5 (ʢʦʥʪʨʦʣʴ), ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʥʘʩʘʜʞʝʥʥʷ ʫ ʚʘʨʽʘʥʪʘʭ 

ʜʦʩʣʽʜʫ ʷʢ ʦʩʣʘʙʣʝʥʽ (ʩʝʢʮʽʾ 2, 4, 7) ʪʘ ʜʫʞʝ ʦʩʣʘʙʣʝʥʽ (ʢʦʥʪʨʦʣʴʥʘ ʩʝʢʮʽʷ 5). 
 

 
 

ʈʠʩ. 2 ï ʈʦʟʧʦʜʽʣ ʜʝʨʝʚ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʟʘ ʢʣʘʩʘʤʠ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ (ʘ) ʪʘ ʟʘ ʢʣʘʩʘʤʠ ʂʨʘʬʪʘ (ʙ)  

ʥʘ ʩʝʢʮʽʷʭ ʽʟ ʨʽʟʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʟʨʽʜʞʝʥʥʷ 
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ʇʦʨʽʚʥʷʥʥʷ ʮʠʭ ʜʘʥʠʭ ʟ ʨʦʟʧʦʜʽʣʦʤ ʜʝʨʝʚ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʟʘ ʢʣʘʩʘʤʠ ʂʨʘʬʪʘ, 

ʥʘʚʝʜʝʥʠʤ ʥʘ ʨʠʩ. 2, ʙ, ʩʚʽʜʯʠʪʴ, ʱʦ ʥʘ ʩʝʢʮʽʷʭ 2 ʽ 5 ʯʘʩʪʢʘ ʤʝʥʰʠʭ ʜʝʨʝʚ ɯɯɯ ʽ ɯV ʢʣʘʩʽʚ ʨʦʩʪʫ 

ʻ ʜʝʱʦ ʙʽʣʴʰʦʶ (40 ʪʘ 40,9 % ʚʽʜʧʦʚʽʜʥʦ), ʥʽʞ ʥʘ ʩʝʢʮʽʷʭ 4 ʽ 7 (34,4 ʪʘ 38,1 % ʚʽʜʧʦʚʽʜʥʦ). 

ʉʝʨʝʜʥʽʡ ʽʥʜʝʢʩ ʢʣʘʩʫ ʂʨʘʬʪʘ ʥʘ ʚʩʽʭ ʩʝʢʮʽʷʭ ʻ ʧʨʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʠʤ (ɯɯ,1).  ɿʛʽʜʥʦ ʟʽ ʰʢʘʣʦʶ 

ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʥʘʩʘʜʞʝʥʴ [13] ʜʝʨʝʚʦʩʪʘʥ ʥʘ ʩʝʢʮʽʾ 5 ʻ ʜʫʞʝ ʦʩʣʘʙʣʝʥʠʤ, ʘ ʥʘ ʩʝʢʮʽʷʭ 2, 4 

ʪʘ 7 ï ʦʩʣʘʙʣʝʥʠʤ. 

ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʚʩʠʭʘʶʯʠʭ ʽ ʩʫʭʦʩʪʽʡʥʠʭ ʜʝʨʝʚ ʜʫʙʘ ʥʘ ʚʩʽʭ ʩʝʢʮʽʷʭ, ʥʘʷʚʥʽʩʪʴ 

ʧʨʠʛʥʽʯʝʥʠʭ ʽ ʚʽʜʩʪʘʣʠʭ ʫ ʨʦʩʪʽ ʜʝʨʝʚ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʧʦʛʽʨʰʫʶʪʴ ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ 

ʥʘʩʘʜʞʝʥʥʷ.  

ʆʩʢʽʣʴʢʠ ʥʘ ʜʦʩʣʽʜʥʠʭ ʦʙôʻʢʪʘʭ ʨʫʙʢʠ ʜʦʛʣʷʜʫ ʥʝ ʧʨʦʚʦʜʠʣʠ ʧʨʦʪʷʛʦʤ 20 ʨʦʢʽʚ, ʫ 

ʥʘʩʘʜʞʝʥʥʷʭ ʥʘʢʦʧʠʯʠʣʘʩʷ ʟʥʘʯʥʘ ʯʘʩʪʢʘ ʩʫʭʦʩʪʽʡʥʠʭ ʽ ʧʨʠʛʥʽʯʝʥʠʭ ʜʝʨʝʚ, ʘ ʜʫʙʦʚʠʡ 

ʜʝʨʝʚʦʩʪʘʥ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʷʢ ʦʩʣʘʙʣʝʥʠʡ ʘʙʦ ʜʫʞʝ ʦʩʣʘʙʣʝʥʠʡ. ʊʦʤʫ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ 

ʩʪʘʥʫ ʥʘʩʘʜʞʝʥʴ ʫ ʜʦʩʣʽʜʥʠʭ ʦʙôʻʢʪʘʭ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʧʨʦʭʽʜʥʽ ʨʫʙʢʠ ʜʦʛʣʷʜʫ (ʪʘʙʣ. 4) 

[12]. 
ʊʘʙʣʠʮʷ 4  

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʭʽʜʥʠʭ ʨʫʙʦʢ ʥʘ ʩʝʢʮʽʷʭ  

ʽʟ ʨʽʟʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʟʨʽʜʞʝʥʥʷ ʜʝʨʝʚʦʩʪʘʥʫ 

ʇʦʢʘʟʥʠʢ 
ˉ ʩʝʢʮʽʾ 

2 4 7 

ɼʦ ʨʫʙʢʠ ʩʫʭʦʩʪʦʶ 
ɿʘʧʘʩ, ʤ

3
Ŀʛʘ

-1
 324 370 362 

ʇʦʚʥʦʪʘ ʦʩʥʦʚʥʦʛʦ ʝʣʝʤʝʥʪʫ ʣʽʩʫ 0,62 0,68 0,7 

ʇʽʩʣʷ ʨʫʙʢʠ ʩʫʭʦʩʪʦʶ 
ɿʘʧʘʩ, ʤ

3
Ŀʛʘ

-1
 296 327 265 

ʇʦʚʥʦʪʘ ʦʩʥʦʚʥʦʛʦ ʝʣʝʤʝʥʪʫ ʣʽʩʫ 0,57 0,60 0,51 

ɺʠʨʫʙʘʥʘ ʯʘʩʪʠʥʘ 
ɿʘʧʘʩ, ʤ

3
Ŀʛʘ

-1
 26 38 53 

% 8,1 10,2 14,7 

 

ɺʠʩʥʦʚʢʠ. ʋ ʢʣʝʥʦʚʦ-ʜʫʙʦʚʠʭ ʢʫʣʴʪʫʨʘʭ ʬʦʨʤʫʶʪʴʩʷ ʤʽʰʘʥʽ ʟʘ ʩʢʣʘʜʦʤ, ʚʠʩʦʢʦ-

ʙʦʥʽʪʝʪʥʽ ʪʘ ʚʠʩʦʢʦʧʦʚʥʦʪʥʽ ʥʘʩʘʜʞʝʥʥʷ. ɺ ʪʘʢʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʧʨʦʚʝʜʝʥʥʷ ʨʫʙʦʢ ʜʦʛʣʷʜʫ 

ʥʘʚʽʪʴ ʚʠʩʦʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʬʦʨʤʫʚʘʪʠ ʜʝʨʝʚʦʩʪʘʥ ʫ ʧʨʠʩʪʠʛʣʦʤʫ ʚʽʮʽ ɯ 

ʙʦʥʽʪʝʪʫ ʟ ʧʦʚʥʦʪʦʶ ʙʣʠʟʴʢʦ 0,8.  

ɼʫʙʦʚʽ ʜʝʨʝʚʦʩʪʘʥʠ, ʫ ʷʢʠʭ ʧʨʦʚʦʜʠʣʠ ʨʫʙʢʠ ʜʦʛʣʷʜʫ ʧʦʤʽʨʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʱʠʤʠ ʣʽʩʽʚʥʠʯʦ-ʪʘʢʩʘʮʽʡʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʟʘʧʘʩʦʤ 

ʜʽʣʦʚʦʾ ʜʝʨʝʚʠʥʠ ʪʘ ʢʨʘʱʠʤʠ ʩʘʥʽʪʘʨʥʠʤ ʩʪʘʥʦʤ ʽ ʩʦʨʪʠʤʝʥʪʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʥʘʩʘʜʞʝʥʥʷʤʠ, ʫ ʷʢʠʭ ʙʫʣʦ ʟʘʩʪʦʩʦʚʘʥʦ ʟʨʽʜʞʝʥʥʷ ʥʠʟʴʢʦʾ ʪʘ ʚʠʩʦʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. 

ʅʘʡʤʝʥʰʠʤʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʩʝʨʝʜʥʽʤʠ ʚʠʩʦʪʦʶ ʪʘ ʜʽʘʤʝʪʨʦʤ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʜʝʨʝʚʦʩʪʘʥʠ, 

ʫ ʷʢʠʭ ʧʨʦʚʦʜʠʣʠ ʨʫʙʢʠ ʜʦʛʣʷʜʫ ʥʠʟʴʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. 

ɿʘ ʟʤʝʥʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʫʙʦʢ ʜʦʛʣʷʜʫ ʟʘ ʣʽʩʦʤ ʚʽʜʙʫʚʘʻʪʩʴʷ ʧʦʛʽʨʰʝʥʥʷ 

ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʥʘʩʘʜʞʝʥʥʷ, ʘ ʦʪʞʝ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʚʠʙʽʨʢʦʚʠʭ 

ʩʘʥʽʪʘʨʥʠʭ ʨʫʙʦʢ, ʱʦ ʟʫʤʦʚʣʶʻ ʥʘʢʦʧʠʯʝʥʥʷ ʩʫʭʦʩʪʽʡʥʠʭ, ʚʩʠʭʘʶʯʠʭ ʪʘ ʧʨʠʛʥʽʯʝʥʠʭ ʜʝʨʝʚ ʫ 

ʥʘʩʘʜʞʝʥʥʽ ʪʘ ʦʙʩʷʛ ʚʠʙʽʨʢʠ ʜʝʨʝʚ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʮʠʭ ʟʘʭʦʜʽʚ. ʊʘʢ, ʟʘ ʜʚʘʜʮʷʪʠʨʽʯʥʠʡ 

ʧʝʨʽʦʜ ʢʽʣʴʢʽʩʪʴ ʜʝʨʝʚ ʥʘ ʢʦʥʪʨʦʣʽ ʟʤʝʥʰʠʣʘʩʷ ʥʘ 42 %, ʥʘ ʩʝʢʮʽʾ, ʜʝ ʧʨʦʚʦʜʠʣʠ ʨʫʙʢʠ 

ʜʦʛʣʷʜʫ ʥʠʟʴʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ï ʥʘ 37,5 %, ʘ ʥʘ ʜʦʩʣʽʜʘʭ ʽʟ ʧʦʤʽʨʥʠʤ ʪʘ ʩʠʣʴʥʠʤ ʟʨʽʜʞʝʥʥʷʤ 

ʜʝʨʝʚʦʩʪʘʥʫ ï ʥʘ 32 ʪʘ 31 % ʚʽʜʧʦʚʽʜʥʦ. 

ɺʠʭʽʜ ʜʽʣʦʚʦʾ ʜʝʨʝʚʠʥʠ ʻ ʙʽʣʴʰʠʤ ʥʘ ʜʽʣʷʥʢʘʭ, ʜʝ ʧʨʦʚʦʜʠʣʠ ʨʫʙʢʠ ʜʦʛʣʷʜʫ ʧʦʤʽʨʥʦʾ ʪʘ 

ʚʠʩʦʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ (237 ʪʘ 229 ʤ
3
Ŀʛʘ

-1
 ʚʽʜʧʦʚʽʜʥʦ), ʘ ʥʘʡʤʝʥʰʠʤ ï ʥʘ ʩʝʢʮʽʾ ʟʽ ʩʣʘʙʢʠʤ 

ʟʨʽʜʞʝʥʥʷʤ ʜʝʨʝʚʦʩʪʘʥʫ (213 ʤ
3
Ŀʛʘ

-1
).  

ɿʨʽʜʞʝʥʥʷ ʜʝʨʝʚʦʩʪʘʥʫ ʚʠʩʦʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʤʦʞʝ ʩʪʠʤʫʣʶʚʘʪʠ ʨʽʩʪ ʚʦʜʷʥʠʭ ʧʘʛʦʥʽʚ ʽ 

ʩʧʨʠʯʠʥʠʪʠ ʩʫʭʦʚʝʨʭʽʩʪʴ ʜʝʨʝʚ ʜʫʙʘ, ʧʨʦʪʝ ʥʘʷʚʥʽʩʪʴ ʫ ʩʢʣʘʜʽ ʩʫʧʫʪʥʽʭ ʧʦʨʽʜ, ʨʽʚʥʦʤʽʨʥʦ 

ʨʦʟʤʽʱʝʥʠʭ ʥʘ ʧʣʦʱʽ ʚʠʜʽʣʫ, ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʤʽʥʽʤʽʟʫʚʘʪʠ ʮʽ ʧʨʦʮʝʩʠ ʪʘ ʨʝʢʦʤʝʥʜʫʚʘʪʠ 

ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʭʽʜʥʠʭ ʨʫʙʦʢ ʜʦʛʣʷʜʫ ʚʠʩʦʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʫ ʩʢʣʘʜʥʠʭ ʟʘ ʙʫʜʦʚʦʶ ʪʘ 

ʤʽʰʘʥʠʭ ʟʘ ʩʢʣʘʜʦʤ ʜʫʙʦʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 



ʃɯʉɯɺʅʀʎʊɺʆ ɯ ɸɻʈʆʃɯʉʆʄɽʃɯʆʈɸʎɯʗ 

ʍʘʨʢʽʚ: ʋʢʨʅɼɯʃɻɸ, 2015. ï ɺʠʧ. 126 

 

72 

ʉʇʀʉʆʂ ʃɯʊɽʈɸʊʋʈʀ 

 

1.  ɸʣʝʢʩʝʝʚ ɽ. ɺ. ʈʫʙʢʠ ʫʭʦʜʘ ʚ ʩʚʷʟʠ ʩ ʪʠʧʘʤʠ ʣʝʩʘ ʇʨʘʚʦʙʝʨʝʞʥʦʡ ʋʢʨʘʠʥʳ / ɽ. ɺ. ɸʣʝʢʩʝʝʚ. ï ʂ., 1926. ï 61 ʩ. 

2.  ɸʥʫʯʠʥ ʅ. ʇ. ʃʝʩʥʘʷ ʪʘʢʩʘʮʠʷ / ʅ. ʇ. ɸʥʫʯʠʥ. ï ʄ.: ʃʝʩʥ. ʧʨʦʤ-ʩʪʴ, 1982. ï 552 ʩ. 

3. ɸʪʨʦʭʠʥ ɺ. ɻ. ɹʠʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ ʨʫʙʦʢ ʫʭʦʜʘ ʢʘʢ ʩʨʝʜʩʪʚʘ ʩʦʟʜʘʥʠʷ ʣʝʩʦʚ ʙʫʜʫʱʝʛʦ / 

ɺ. ɻ. ɸʪʨʦʭʠʥ // ʇʨʦʙʣʝʤʳ ʨʫʙʦʢ ʫʭʦʜʘ : ʤʘʪʝʨʠʘʣʳ ʢʦʥʬʝʨʝʥʮʠʠ ʀʖʌʈʆ. ï ʄ. : ʃʝʩʥ. ʧʨʦʤ-ʩʪʴ, 1987. ï  

ʉ. 14ï21. 

4. ɺʘʢʦʣʶʢ ɺ. ɼ. ʆʩʦʙʣʠʚʦʩʪʽ ʜʦʛʣʷʜʦʚʠʭ ʨʫʙʘʥʴ ʨʽʟʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʨʽʜʞʝʥʥʷ ʫ ʩʝʨʝʜʥʴʦʚʽʢʦʚʠʭ ʪʘ 

ʧʨʠʩʪʠʛʘʶʯʠʭ ʜʫʙʦʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʩʚʽʞʠʭ ʛʨʘʙʦʚʠʭ ʜʽʙʨʦʚ ʇʦʜʽʣʣʷ / ɺ. ɼ. ɺʘʢʦʣʶʢ // ʅʘʫʢʦʚʠʡ ʚʽʩʥʠʢ : ɿʙ. 

ʥʘʫʢ.-ʪʝʭʥ. ʧʨʘʮʴ. ï 2003. ï ɺʠʧ. 13.3. ï ʉ. 279ï283. 

5. ɺʦʨʦʙʴʝʚ ɼ. ɺ. ʄʝʪʦʜʠʢʘ ʣʝʩʦʪʠʧʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. / ɼ. ɺ. ɺʦʨʦʙʴʝʚ. ï ʂ. : ʋʨʦʞʘʡ, 1967. ï 

386 ʩ. 

6. ɻʝʥʩʽʨʫʢ ʉ. ɸ. ʃʽʩʠ ʋʢʨʘʾʥʠ. / ʉ. ɸ. ɻʝʥʩʽʨʫʢ. ï ʃʴʚʽʚ : ʅʘʫʢ. ʪʦʚ. ʽʤ. ʐʝʚʯʝʥʢʘ, ʋʢʨɼʃʊʋ, 2002. ï 495 ʩ. 

7. ɻʦʣʦʚʘʰʢʽʥ ɺ. ɸ. / ɼʦʩʣʽʜʞʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʫʙʦʢ ʜʦʛʣʷʜʫ ʥʘ ʩʪʘʮʽʦʥʘʨʽ ʫ ʜʫʙʦʚʠʭ ʢʫʣʴʪʫʨʘʭ ʩʚʽʞʦʾ 

ʢʣʝʥʦʚʦ-ʷʩʝʥʝʚʦʾ ʜʽʙʨʦʚʠ  / ɺ. ɸ. ɻʦʣʦʚʘʰʢʽʥ, ɺ. ɸ. ʃʫʢôʷʥʝʮʴ // ʃʽʩʽʚʥʠʮʪʚʦ ʽ ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʮʽʷ. ï 1996. ï 

ɺʠʧ. 92. ï ʉ. 35ï41. 

8. ʀʟʶʤʩʢʠʡ ʇ. ʇ. ɺʳʨʘʱʠʚʘʥʠʝ ʚʳʩʦʢʦʧʨʦʜʫʢʪʠʚʥʳʭ ʣʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʥʦʚʦʡ 

ʪʝʭʥʦʣʦʛʠ / ʇ. ʇ. ʀʟʶʤʩʢʠʡ. ï ʄ. : ʃʝʩʥ. ʧʨʦʤ-ʩʪʴ, 1978. ï 168 ʩ. 

9. ʀʟʶʤʩʢʠʡ ʇ. ʇ. ʈʫʙʢʠ ʧʨʦʤʝʞʫʪʦʯʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ ʚ ʨʘʚʥʠʥʥʳʭ ʣʝʩʘʭ / ʇ. ʇ. ʀʟʶʤʩʢʠʡ. ï ʄ. : ʃʝʩʥ. 

ʧʨʦʤ-ʩʪʴ, 1969. ï 152 ʩ. 

10. ɯʥʩʪʨʫʢʮʽʷ ʟ ʚʧʦʨʷʜʢʫʚʘʥʥʷ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʋʢʨʘʾʥʠ. ʇʦʣʴʦʚʽ ʨʦʙʦʪʠ. ï ɯʨʧʽʥʴ, 2006. ï 75 ʩ. 

11. ʃʫʥʘʯʝʚʩʴʢʠʡ ʃ. ʉ. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʰʪʫʯʥʠʭ ʜʫʙʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʫ ʃʽʚʦʙʝʨʝʞʥʦʤʫ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ 

ʚ ʫʤʦʚʘʭ ʩʚʽʞʦʾ ʢʣʝʥʦʚʦ-ʣʠʧʦʚʦʾ ʜʽʙʨʦʚʠ / ʃ. ʉ. ʃʫʥʘʯʝʚʩʴʢʠʡ // ʃʽʩʽʚʥʠʮʪʚʦ ʽ ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʮʽʷ. ï 2009. ï 

ɺʠʧ. 115. ï ʉ. 102ï105. 

12. ʇʨʘʚʠʣʘ ʧʦʣʽʧʰʝʥʥʷ ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʣʽʩʽʚ [ɿʘʪʚ. ʇʦʩʪʘʥʦʚʦʶ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ˉ 724 ʚʽʜ 

12.05.2007]. ï ʂ., 2007. ï 7 ʩ. 

13. ʈʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʦʚʳʰʝʥʠʶ ʫʩʪʦʡʯʠʚʦʩʪʠ ʟʝʣʸʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʢ ʪʝʭʥʦʛʝʥʥʦʤʫ ʟʘʛʨʷʟʥʝʥʠʶ 

ʘʪʤʦʩʬʝʨʳ ʚʳʙʨʦʩʘʤʠ ʘʤʤʠʘʢʘ, ʩʝʨʥʠʩʪʦʛʦ ʘʥʛʠʜʨʠʜʘ, ʦʢʠʩʣʦʚ ʘʟʦʪʘ ʚ ʫʩʣʦʚʠʷʭ ʣʝʩʥʦʡ ʠ ʩʪʝʧʥʦʡ ʟʦʥ 

ʋʢʨʘʠʥʩʢʦʡ ʉʉʈ : ʄʝʪʦʜʠʯʝʩʢʠʝ ʫʢʘʟʘʥʠʷ. ï ʍ., 1987. ï 16 ʩ. 

14. ʈʫʙʢʠ ʫʭʦʜʘ ʚ ʜʫʙʦʚʳʭ ʥʘʩʘʞʜʝʥʠʷʭ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ : http://lisichki.net/rubki-

uhoda-v-dubowih-nasazhdeniyah.html 

15. ʉʘʤʦʡʣʦʚʘ ʅ. ʆ.  ʈʽʟʥʠʡ ʩʪʫʧʽʥʴ ʟʨʽʜʞʫʚʘʥʥʷ ʽ ʩʦʨʪʠʤʝʥʪʥʘ ʩʪʨʫʢʪʫʨʘ ʜʝʨʝʚʦʩʪʘʥʫ / ʅ. ʆ. ʉʘʤʦʡʣʦʚʘ, 

ʊ. ɸ. ʇʘʥʘʩʶʢ // ʅʘʫʢʦʚʠʡ ʚʽʩʥʠʢ ʋʢʨɼʃʊʋ : ɿʙ. ʥʘʫʢ.-ʪʝʭʥ. ʧʨʘʮʴ. ï 2006. ï ɺʠʧ. 15.3. ï ʉ. 64ï66. 

16. ʉʪʨʦʯʠʥʩʴʢʠʡ ɸ. ɸ. ʄʦʜʝʣʽ ʨʦʟʤʽʨʥʦ-ʷʢʽʩʥʦʾ ʩʪʨʫʢʪʫʨʠ ʦʙôʻʤʫ ʩʪʦʚʙʫʨʽʚ ʦʩʥʦʚʥʠʭ ʣʽʩʦʫʪʚʦʨʶʚʘʣʴʥʠʭ 

ʧʦʨʽʜ : ʣ̔ ʩʦʪʘʢʩʘʮʽʡʥʽ ʥʦʨʤʘʪʠʚʠ / ɸ. ɸ. ʉʪʨʦʯʠʥʩʴʢʠʡ, ʉ. ʄ. ʂʘʰʧʦʨ, ʆ. ɺ. ʇʦʣʷʢʦʚ. ï ʂ., 2007. ï 14 ʩ. 

17. ʐʚʠʜʝʥʢʦ ɸ. ʁ. ʃʽʩʽʚʥʠʮʪʚʦ : ʧ̔ ʜʨʫʯ. / ɸ. ʁ. ʐʚʠʜʝʥʢʦ. ï ʏʝʨʥʽʚʮʽ : ʈʫʪʘ, 2004. ï 304 ʩ. 

18. ʐʝʨʰʥʝʚ ʀ. ɺ. / ʌʦʨʤʠʨʦʚʘʥʠʝ ʨʫʙʢʘʤʠ ʫʭʦʜʘ ʜʫʙʦʚʦ-ʝʣʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ɹʨʷʥʩʢʦʤ ʣʝʩʥʦʤ ʤʘʩʠʚʝ / 

ʀ. ɺ. ʐʝʨʰʥʝʚ, ʉ. ʀ. ʐʝʨʰʥʝʚ, ɸ.ʉ. ʐʝʨʰʥʝʚ [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ : http://science-

bsea.narod.ru/2012/shershnev_form.html.  
 

Lunachevskiy L. S.
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EFFECT OF THINNING OF DIFFERENT INTENSITY ON THE TAXATION  PARAMETERS OF OAK 

STANDS IN FRESH FERTILE CONDITIONS 
1. Ukrainian Research Institute of Forestry & Forest Melioration named after G. M. Vysotsky 

2. O. M. Beketov National University of Urban Economy in Kharkiv 

Despite significant scientific contribution to research of thinning in oak stands and issues of their intensity and 

frequency their implementation today is debatable. 

Research methodology included characteristics of oak stands for generally accepted in forestry and forest inventory 

methods. 

The results of 55 years research on the effects of thinning on dynamics of taxation parameters of artificial oak 

stands in fresh fertile conditions of southern forest-steppe are presented. It was found, oak stands after moderate 

thinning of the canopy have better height and diameter growth and are more productive than oak stands after high and 

low thinning intensity.  

However, the health of stands and timber quality after severe thinning is slightly worse than in the stands after 

moderate thinning. Severe stand thinning results in water shoots appearance on the trunks of oak, worsening of sanitary 

condition, to mortality and lower wood quality. 
The best wood quality was obtained after moderate thinning of the oak stands. 

K e y  w o r d s: intensity of thinning, taxation parameters, Kraft index, sanitary condition, timber assortments 
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ɺʃʀʗʅʀɽ ʈʋɹʆʂ ʋʍʆɼɸ ʈɸɿʅʆʁ ʀʅʊɽʅʉʀɺʅʆʉʊʀ ʅɸ ʊɸʂʉɸʎʀʆʅʅʓɽ ʇʆʂɸɿɸʊɽʃʀ 

ɼʋɹʆɺʓʍ ɼʈɽɺʆʉʊʆɽɺ ɺ ʋʉʃʆɺʀʗʍ ʉɺɽɾɽɻʆ ɻʈʋɼɸ 

1. ʋʢʨʘʠʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʮʠʠ 

ʠʤ. ɻ. ʅ. ɺʳʩʦʮʢʦʛʦ 

2. ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʛʦʨʦʜʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʤʝʥʠ ɸ. ʅ. ɹʝʢʝʪʦʚʘ 

ʀʟʣʦʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 55-ʣʝʪʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʣʠʷʥʠʷ ʨʫʙʦʢ ʫʭʦʜʘ ʥʘ ʜʠʥʘʤʠʢʫ ʪʘʢʩʘʮʠʦʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʜʫʙʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ ʚ ʫʩʣʦʚʠʷʭ ʩʚʝʞʝʛʦ ʛʨʫʜʘ  ʶʞʥʦʡ ʃʝʩʦʩʪʝʧʠ. ɺʳʷʚʣʝʥʦ, ʯʪʦ 

ʥʘʩʘʞʜʝʥʠʷ ʜʫʙʘ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʠ ʨʫʙʢʠ ʫʭʦʜʘ ʫʤʝʨʝʥʥʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʙʦʣʝʝ 

ʚʳʩʦʢʠʤʠ ʣʝʩʦʚʦʜʩʪʚʝʥʥʦ-ʪʘʢʩʘʮʠʦʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ, ʟʘʧʘʩʦʤ ʜʝʣʦʚʦʡ ʜʨʝʚʝʩʠʥʳ, 

ʣʫʯʰʠʤʠ ʩʘʥʠʪʘʨʥʳʤ ʩʦʩʪʦʷʥʠʝʤ ʠ ʩʦʨʪʠʤʝʥʪʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʯʝʤ ʜʨʝʚʦʩʪʦʠ, ʚ ʢʦʪʦʨʳʭ ʙʳʣʘ ʧʨʠʤʝʥʝʥʘ 

ʥʠʟʢʘʷ ʠ ʚʳʩʦʢʘʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʟʨʝʞʠʚʘʥʠʷ. ʅʘʠʤʝʥʴʰʝʡ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ, ʩʨʝʜʥʠʤʠ ʚʳʩʦʪʦʡ ʠ 

ʜʠʘʤʝʪʨʦʤ ʦʪʣʠʯʘʶʪʩʷ ʜʨʝʚʦʩʪʦʠ, ʚ ʢʦʪʦʨʳʭ ʧʨʦʚʦʜʠʣʠ ʨʫʙʢʠ ʫʭʦʜʘ ʩʣʘʙʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ. ʉʠʣʴʥʘʷ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠʟʨʝʞʠʚʘʥʠʷ  ʜʨʝʚʦʩʪʦʷ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʚʦʜʷʥʳʭ ʧʦʙʝʛʦʚ ʥʘ ʩʪʚʦʣʘʭ ʜʫʙʘ, ʚʩʣʝʜʩʪʚʠʝ 

ʯʝʛʦ ʜʝʨʝʚʴʷ ʩʫʭʦʚʝʨʰʠʥʷʪ ʠ ʫʩʳʭʘʶʪ, ʯʪʦ ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʫʭʫʜʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʜʨʝʚʝʩʠʥʳ ʠ ʩʘʥʠʪʘʨʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʥʘʩʘʞʜʝʥʠʷ. 
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SILVER BIRCH  (BETULA PENDULA ROTH) IN THE FORESTS OF THE LE FT-BANK 

FOREST STEPPE OF UKRAINE   
1. Ukrainian Research Institute of Forestry & Forest melioration named after G. M. Vysotsky  

2. Kharkiv National Agrarian University named after V. V. Dokuchaev  

 
The area of birch stands in the forest resources of forest enterprises, which are entirely located in the Left-bank 

Forest Steppe, amounts from 86.1 hectares (the State Enterprise "Chuguevo-Babchanske Forestry") to 554.3 hectares 

(the State Enterprise "Gadyatske Forestry"). Birch stands area and its part in the forest area of analyzed enterprises 

decrease with longitude. 

In analyzed Forest Enterprises of the Left-bank Forest Steppe, the mean age of birch stands varies from 31 to 50 

years old; mean site class (bonitet) is 1A. Mean density of stocking and stock of birch stands tend to decrease from 

North to South.  

Birch stands in the forest area of analyzed enterprises are represented in 32 forest types, mainly in the fresh and 

moist relatively poor conditions (subor), fresh and moist relatively fertile (sugrud) and fresh fertile (grud) site 

conditions. Obtained data must be used during investigations of sanitary condition of silver birch and the causes of 

its worsening. 

K e y  w o r d s : silver birch (Betula pendula Roth), forest area, forest inventory parameters, types of forest site 

conditions. 

 

Introduction . In the total forest area of the State Agency of Forest Resources of Ukraine, the 

area of silver birch (Betula pendula Roth) stands amounts to 5.7 % of forest covered area [2, 3]. 

Herewith in the Forest zone (Polissya), birch stands grow in the 10.8 % of the forested area [5], and 

in the Forest-Steppe zone birch stands area does not exceed 2 % of the total forested area [3]. In the 

Left-bank Forest Steppe silver birch often participates in protective stands, forest shelter belts, in 

the greening of cities, but rather rare in forest stands [1]. It may be connected with lower 

productivity and value of birch compared with pine and oak. It is known, that birch participation of 

over 30 % in forest stand composition adversely affects the growth of pine, because the birch grows 

more intensively and damages the pine by its branches [1]. 

However, the high ecological meaning of silver birch was proved, including its role in increase 

of resistance of mixed plantations to pests and diseases, particularly, to pine bark bug (Aradus 

cinnamomeus Panzer, 1806: Hemiptera, Aradidae) [7], root rot, fire damage etc. [1]. The rate of 

destruction of fallen foliage and twigs and enriching the upper horizons of soil by nutrients is higher 

in the birch and pine plantations than in pure pine stands [8]. Recently sanitary condition of silver 

birch has been worsened in many regions [4]. To recover the causes of this phenomenon it is 

necessary to recognize, which forest site conditions and stands are typical for this tree species, and 

then to carry out detailed research in the permanent sample plots.  

The aim of this work was to recognize the peculiarities of spread for silver birch in the stands 

of the Left-bank Forest Steppe by forest inventory data for State forest enterprises. 

Materials and methods. Forest inventory data for State enterprises of the State Agency of 

Forest Resources of Ukraine (by 1.01.2012) were analyzed for Chernigiv, Kyiv, Sumy, Poltava and 

Kharkiv regions. Database of Production Association "Ukrderzhlisproekt" was analyzed for the 

State Forest Enterprises which are located in the Left-bank Forest Steppe. Sumy region was 

represented by two State Enterprises (SE): "Okhtyrske Forestry" and "Trostyanetske Forestry". 

Poltava region was also represented by two State Enterprises: "Gadyatske Forestry" and "Poltavske 

Forestry". Kharkiv region was also represented by six State Enterprises: "Vovchanske Forestry", 

"Gutyanske Forestry", "Zmiivske Forestry", "Chuguevo-Babchanske Forestry", "Skrypaivske 

Training & Experimental Forestry" of Kharkiv National Agrarian University named after 

V. V. Dokuchaev ("Skrypaivske TE Forestry"), and Kharkiv Forest Research Station of Ukrainian 

Research Institute of Forestry and Forest Melioration named after G.M. Vysotsky ("Kharkiv FRS"). 

                                                 
*
 É V. L. Meshkova, Y. V. Koshelyaeva, 2015 
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The data were analyzed using MS Excel. Coordinates for forests of each forest enterprise were 

evaluated as centroids of respective contours of the territory using MapInfo Mapping Package. 

Results. The area of birch stands in the total forest area of Ukraine has increased from 262.1 

thous. ha in 1940 to 289.8 thous. ha in 1966 (by 10.6 %), and for 1996ï2011 from 308.8 thous. ha 

to 357.1 thous. ha (by 15.6 %) (Fig. 1).  

 
Fig. 1 ï Dynamics of birch stands area and their share in the area of forest covered lands in the total forest area 

of the State Agency of Forest Resources of Ukraine 

 

However, the share of birch stands area in the total forest covered area was 5.9 % in 1940, and 

declined steadily to 4.7 % in 1983. Only in 1996 it has increased to 5.1 %, and in 2011 to 5.7 % (see 

Fig. 1). 

Among administrative regions, which are partly located in the Left-bank Forest Steppe and 

partly in Polissya, birch stands occupy 36.8 thous. ha in Chernigiv region, 23.2 thous. ha in Kyiv 

region, and 14.1 thous. ha in Sumy region. In Poltava region, which is located mainly in the Left-

bank Forest Steppe, birch stands occupy 3.7 thous. ha, and in Kharkiv region, which is located 

partly in the Left-bank Forest Steppe and partly in the Steppe zone, they occupy 2.7 thous. ha. 

However distribution of birch stands area of these regions by age is rather similar: middle aged 

stands dominate. Their share is the greatest in Kharkiv and Poltava regions (66 ʽ 61.4 %), the lowest 

(47.4 %) in Kyiv region, and in Sumy and Chernigiv regions it is 56.5 and 51.6 %, respectively 

(Fig. 2).  

 
Fig. 2 Distribution of birch stands area by age groups in different administrative regions of Ukraine 
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Young stands of the 1
st
 age class occupy from 1.9 % of forested area in Poltava region to 5.9 % 

in Kyiv region, and mature and overmature stands occupy from 9.7 % in Kharkiv region to 26.3 % 

in Chernigiv region (see Fig. 2).  

Mean age of birch stands is the lowest in Poltava and Kharkiv regions (41 and 42 years old, 

respectively), is 44 years old in Sumy and Kyiv regions and 46 years old in Chernigiv region.  

Mean stock of birch stands is the highest (181 m
3
/ha) in Chernigiv region, and is 168 m

3
/ha in 

Kyiv region. It is the lowest in Kharkiv and Poltava regions (149 and 146 m
3
/ha) [3]. 

It was taken into account, that not only Forest Steppe but also other natural zones are 

represented in the analyzed regions. Therefore, the forest area of several forest enterprises, which 

are completely located in this zone, has been analyzed.  

Birch stands area in the forest area of analyzed enterprises varies from 86.1 ha (SE "Chuguevo-

Babchanske Forestry") to 554.3 ha (SE "Gadyatske Forestry"). This parameter does not depend on 

latitude, but decreases with longitude (r = -0.75) (Table 1). 
Table 1 

Characteristics of birch stands in the territory of forest enterprises depending on coordinates* 

State Forest 

Enterprise 

Coordinates* 

Area, 

ha 

Part 

of 

area, 

%**  

Part 

of 

plan-

ta-

tions, 

% 

Age, 

years 

Site 

in-

dex 

Den-

sity 

of 

stoc-

king 

Stock, mį/ha 

Stock 

change, 

mį/ha 
Lati-

tude 

Longi-

tude 
mean 

mature 

stands 

Okhtyrske 

Forestry  
50Á18' 34Á54' 214.2 0.9 52.8 45 1ɸ.6 0.70 179 225 0.8 

Trostyanetske 

Forestry  
50Á28' 34Á28' 278.0 1.4 74.8 43 1ɹ.9 0.72 190 246 1.2 

Vovchanske 

Forestry  
50Á17' 36Á56' 150.8 0.6 51.4 50 1ɸ.3 0.66 186 255 3.7 

Gutyanske 

Forestry  
50Á08' 35Á21' 429.0 1.5 43.1 40 1ɸ.6 0.64 128 181 1.4 

Zmiivske 

Forestry  
49Á42' 36Á22' 134.4 0.6 45.2 36 1ɸ.2 0.69 144 182 4.0 

Skrypaivske 

TE Forestry  
49Á44' 36Á31' 19.7 0.2 25.4 41 1.4 0.66 123 100 3.0 

Chuguevo-Ba-

bchanske 

Forestry 

49Á52' 36Á44' 86.1 0.4 59.7 31 1ɸ.1 0.62 99 160 0.3 

Kharkiv FRS  50Ü09' 36Ü31' 297.2 1.5 94.2 39 1ɸ.0 0.67 151 217 3.9 

Gadyatske 

Forestry  
50Á22' 33Á59' 554.3 2.0 63.2 39 1ɸ.4 0.68 147 201 3.8 

Poltavske 

Forestry 
49Á35' 34Á32' 541.9 2.2 30.4 37 1ɸ.9 0.72 147 224 2.1 

Notes: * Coordinates for each forest enterprise were evaluated as centroids of respective contours of the territory 

using MapInfo Mapping Package; ** ï share of birch stands area in the area of forest covered lands, %. 

 

The share of birch in the forest area of analyzed enterprises varies from 0.4 % in the State 

Enterprise "Chuguevo-Babchanske Forestry" to 2.2 % in the State Enterprise "Poltavske Forestry" 

and also decreases with longitude (r = -0.73). 

Artificial birch stands occupy less than a half of all birch area in the State Enterprises 

"Skrypaivske TE Forestry" (25.4 %), "Poltavske Forestry" (30,4 %), "Gutyanske Forestry" (43,1 %) 

and "Zmiivske Forestry" (45.2 %), from 50 to 75 % in the rest of forest enterprises, and only in the 

SE "Kharkiv FRS", almost all birch stands (94.2 %) are of artificial origin (see Table 1).  

Mean age of birch stands varies from 31 (SE "Chuguevo-Babchanske Forestry") to 50 years 

old (SE "Vovchanske Forestry"). At the same time, birch stands of the VIII and even ʍ age classes 

occur in the stands in the enterprises of forest-steppe part of Poltava and Sumy regions. The mean 
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site class (bonitet) of the birch stands in analyzed forest enterprises is 1A, in the SE "Trostyanetske 

Forestry" it is 1ɹ, and in the SE "Skrypaivske TE Forestry" it is 1.4 (see Table 1).  

The mean density of stocking of birch stands is from 0.62 in the SE "Chuguevo-Babchanske 

Forestry" to 0.72 in the SE "Trostyanetske Forestry" and in the SE "Poltavske Forestry". Overall, 

this parameter is the lowest in the analyzed forest enterprises of Kharkiv region (0.62ï0.67). It is 

0.68ï0.72 in the forest enterprises of Poltava region and 0.70ï0.72 in the forest enterprises of Sumy 

region (see Table 1). 

The stock of the birch stands per 1 hectare is the highest in the forest area of analyzed 

enterprises in Sumy region (179ï190 m
3
/ha), in Poltava region it is 147 m

3
/ha, and in Kharkiv 

region it tends to decrease from North to South (from 186 m
3
/ha in the SE "Vovchanske Forestry" 

to 99 m
3
/ha in the SE "Chuguevo-Babchanske Forestry"). The stock of mature birch stands is 225ï

246 m
3
/ha in the forest area of analyzed enterprises in Sumy region, 201ï224 m

3
/ha in Poltava 

region, 160ï255 m
3
/ha in Kharkiv region. Stock change of birch stands is the highest in the SE 

"Zmiivske Forestry" (4 m
3
/ha). It is rather high in the State Enterprises "Kharkiv FRS" (3.9 m

3
/ha), 

"Gadyatske Forestry" and "Vovchanske Forestry". It is considerably less in the State Enterprises 

"Skrypaivske TE Forestry" (3 m
3
/ha) and "Poltavske Forestry" (2.1 m

3
/ha), and the lowest in the 

State Enterprises "Okhtyrske Forestry" (0.8 m
3
/ha) and "Chuguevo-Babchanske Forestry" (0.3 

m
3
/ha) (see. Table 1). 

In the forest area of analyzed enterprises, 32 forest types are revealed. There are 3 types of 

poor site conditions (A ï bors), 6 types of relatively poor site conditions (B ï subors), 15 types of 

relatively fertile site conditions (C ï sugruds) and 9 types of fertile site conditions (D ï gruds), and 

by humidity, 1 type is very dry (hygrotop 0), 5 types are dry (hygrotop 1), 11 types are fresh 

(hygrotop 2), 9 types are humid (hygrotop 3), 5 types are wet (hygrotop 4) and 3 types are swamps 

(hygrotop 5). The highest diversity of forest types (32 types) occurs in the SE "Poltavske Forestry", 

the lowest (20 types) is in the SE "Skrypaivske TE Forestry". Birch stands grow in 20 forest types. 

By trophotops there are 2 types of poor site conditions, 5 types of relatively poor site conditions, 10 

types of relatively fertile and 7 types of fertile site conditions, and by hygrotops there are 3 dry, 8 

fresh, 8 humid, 3 wet and 1 swamp. The birch was never found in very dry forest site conditions 

(Fig. 3). 

Birch stands of analyzed forest enterprises of Sumy region are located mainly in the fresh and 

humid relatively poor site conditions (18.1ï29.7 and 8.9ï22.7 % from total area of birch stands 

respectively), fresh and humid relatively fertile site conditions (7.6ï37.5 and 8.8ï18.9 %) and fresh 

fertile site conditions (17.5ï23.4 %) (Table 2).  

In the forest enterprises of Poltava region the share of birch stands area in such forest site 

conditions is rather similar: it is 15.2ï34.4 and 17.2ï24.9 % in fresh and humid relatively poor site 

conditions, 15.2ï22.6 and 11.7ï18.8 % in fresh and humid relatively fertile site conditions, and 

slightly smaller in fresh fertile site conditions (3.2ï12.7 %) (see Table 2). 

In the southern forest enterprises of the forest-steppe part of Kharkiv region (State Enterprises 

"Chuguevo-Babchanske Forestry", "Skrypaivske TE Forestry", "Zmiivske Forestry") the part of 

birch stands in fertile site conditions does not exceed 11.1 %, in fresh and humid relatively fertile it 

is 13.4ï20.8 and 7.8ï47.7 %, respectively; in fresh and wet relatively poor fertile site conditions it 

is 8.4ï34.1 and 13.7ï28.2 %, respectively (see Table 2). 

In the northern forest enterprises of Kharkiv region (State Enterprises "Vovchanske Forestry", 

"Gutyanske Forestry" and "Kharkiv FRS") the share of birch stands in fresh relatively poor site 

conditions is 3.3ï22.5 %; in fresh and humid relatively fertile site conditions it is 13ï18,5 % and 0ï

40 %, respectively; in fresh fertile site conditions it is from 5.3 to 73.8 % (see Table 2). 

We have evaluated, that birch stands occupy the greatest part by area from all stands in the 

humid oak-pine relatively poor site conditions. It is 17.3ï34.7 % in the forest enterprises of Kharkiv 

region, 42.3ï46.6 % in the forest enterprises of Poltava region, and 60.9ï61.7 % in the forest 

enterprises of Sumy region. Birch stands area in the fresh oak-pine relatively poor site conditions 

varies from 0.6 to 2.4 % from all stands in this forest type. In the forest types of humid relatively 
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fertile site conditions the share of birch stands is from 2 to 43.7 %, in fresh fertile site conditions it 

does not exceed 0.3 %, and only in the SE "Kharkiv FRS" it is 1.5 %.  

 

 
Fig. 3 ï Distribution of forest types with birch stands by trophotops (upper) and hygrotops (lower) (State 

Enterprises: 1 ï Vovchanske Forestry;  2 ï Kharkiv FRS ; 3 ï Gutyanske Forestry; 4 ï Chuguevo-Babchanske 

Forestry; 5 ï Skrypaivske TE Forestry; 6 ï Zmiivske Forestry; 7 ï Trostyanetske Forestry; 8 ï Okhtyrske 

Forestry; 9 ï Gadyatske Forestry; 10 ï Poltavske Forestry) 

Table 2 

Distributi on of birch stands by forest site conditions in the State Forest Enterprises  

of the Left-bank Forest Steppe, % 

Forest 

site 

condi-

tions 

Vov-

chan-

ske 

Forestry  

Khar-

kiv 

FRS  

Gu-

tyan-ske 

Forestry  

Chugu-

evo-Bab-

chanske 

Forestry  

Skrypa-

ivske TE 

Forestry  

Zmiiv-

ske 

Forest-

ry  

Trostya-

netske 

Forestry 

Okh-

tyrske 

Forest-

ry 

Gadyat-

ske 

Forest-

ry  

Poltav-

ske 

Forest-

ry 

ɸ1 ï ï ï ï ï 1,6 ï ï 0,9 0,1 

ɸ2 ï ï 1,9 ï ï 1,3 ï ï 1,9 0,8 

ɺ1 ï ï ï ï ï 1,5 0,5 ï 0,1 ï 

ɺ2 18,9 3,3 22,5 8,4 17,8 34,1 18,1 29,7 34,4 15,2 

ɺ3 4,6 0,0 5,8 17,9 13,7 28,2 8,9 22,7 17,2 24,9 

ɺ4 ï ï 3,4 ï ï 1,9 ï 2,8 ï 3,8 

ɺ5 ï ï ï ï ï ï ï ï ï 10,2 

ʉ1 ï 0,3 ï ï ï ï ï ï ï ï 

ʉ2 14,8 13,0 18,5 20,1 20,8 13,4 37,5 7,6 15,2 22,6 

ʉ3 4,6 0,0 40,0 35,3 47,7 7,8 8,8 18,9 11,7 18,8 

ʉ4 ï ï ï ï ï ï ï ï ï 0,2 

D1 2,6 7,5 ï ï ï 0,8 0,4 ï ï 0,2 

D2 31,4 73,8 5,3 11,1 0,0 9,4 23,4 17,5 12,7 3,2 

D3 23,1 2,1 2,6 7,2 0,0 ï 1,8 0,8 5,4 ï 

D4 ï ï ï ï ï ï 0,6 ï 0,5 ï 

Total 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 100,0 
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Obtained data must be used during the research of Betula pendula sanitary condition and the 

causes of its deterioration. 

Conclusions. Area of birch stands in the forest area of forest enterprises, which are totally 

located in the Left-bank Forest Steppe, varies from 86.1 ha (State Enterprise "Chuguevo-

Babchanske Forestry") to 554.3 ha (State Enterprise "Gadyatske Forestry"). Birch stands area and 

its share in the forest area of analyzed enterprises decrease with longitude. 

The mean age of birch stands in analyzed Forest Enterprises of the Left-bank Forest Steppe 

varies from 31 to 50 years old; mean site class (bonitet) is 1A. Mean density of stocking and stock 

of birch stands tend to decrease from North to South.  

Birch stands in the forest fund of analyzed forest enterprises are represented in 32 forest types, 

mainly in the fresh and moist relatively poor conditions (subor), fresh and moist relatively fertile 

(sugrud) and fresh fertile (grud) site conditions. Obtained data must be used during investigations of 

silver birchôs sanitary condition and the causes of its worsening. 
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2
  

ɹɽʈɽɿɸ ʇʆɺʀʉʃɸ (BETULA PENDULA ROTH) ʋ ʃɯʉɸʍ ʃɯɺʆɹɽʈɽɾʅʆɻʆ ʃɯʉʆʉʊɽʇʋ ʋʂʈɸɰʅʀ  

1. ʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʮʽʾ 

ʽʤ. ɻ. ʄ. ɺʠʩʦʮʴʢʦʛʦ 

2. ʍʘʨʢʽʚʩʴʢʠʡ ʅʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ɺ. ɺ. ɼʦʢʫʯʘʻʚʘ 

ʇʣʦʱʘ ʙʝʨʝʟʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʫ ʣʽʩʦʚʦʤʫ ʬʦʥʜʽ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʷʢʽ ʩʫʮʽʣʴʥʦ ʨʦʟʪʘʰʦʚʘʥʽ ʫ 

ʃʽʚʦʙʝʨʝʞʥʦʤʫ ʃʽʩʦʩʪʝʧʫ, ʩʪʘʥʦʚʠʪʴ ʚʽʜ 86,1 ʛʘ (ɼʇ çʏʫʛʫʻʚʦ-ɹʘʙʯʘʥʩʴʢʝ ʃɻè) ʜʦ 554,3 ʛʘ (ɼʇ çɻʘʜʷʮʴʢʝ 

ʃɻè). ʇʣʦʱʘ ʡ ʯʘʩʪʢʘ ʙʝʨʝʟʠ ʫ ʣʽʩʦʚʦʤʫ ʬʦʥʜʽ ʜʦʩʣʽʜʞʝʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʟʤʝʥʰʫʶʪʴʩʷ ʟ ʛʝʦʛʨʘʬʽʯʥʦʶ 

ʜʦʚʛʦʪʦʶ. 

ʉʝʨʝʜʥʽʡ ʚʽʢ ʙʝʨʝʟʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʫ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʃʽʚʦʙʝʨʝʞʥʦʛʦ 

ʃʽʩʦʩʪʝʧʫ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 31 ʜʦ 50 ʨʦʢʽʚ, ʩʝʨʝʜʥʽʡ ʙʦʥʽʪʝʪ ï1ɸ. ʉʝʨʝʜʥʽ ʧʦʚʥʦʪʘ ʪʘ ʟʘʧʘʩ ʙʝʨʝʟʦʚʠʭ ʥʘʩʘʜʞʝʥʴ 

ʤʘʶʪʴ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʤʝʥʰʝʥʥʷ ʟ ʧʽʚʥʦʯʽ ʥʘ ʧʽʚʜʝʥʴ.  

ʋ ʣʽʩʦʚʦʤʫ ʬʦʥʜʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʙʝʨʝʟʦʚʽ ʥʘʩʘʜʞʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ 32 ʪʠʧʘʭ ʣʽʩʫ, 

ʧʝʨʝʚʘʞʥʦ ʫ ʩʚʽʞʠʭ ʽ ʚʦʣʦʛʠʭ ʩʫʙʦʨʘʭ, ʩʚʽʞʠʭ ʽ ʚʦʣʦʛʠʭ ʩʫʛʨʫʜʘʭ ʪʘ ʩʚʽʞʠʭ ʛʨʫʜʘʭ. ʆʜʝʨʞʘʥʽ ʜʘʥʽ ʤʘʶʪʴ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʽ ʧʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʴ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʙʝʨʝʟʠ ʧʦʚʠʩʣʦʾ ʪʘ ʧʨʠʯʠʥ ʡʦʛʦ ʧʦʛʽʨʰʝʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʙʝʨʝʟʘ ʧʦʚʠʩʣʘ (Betula pendula Roth), ʣʽʩʦʚʠʡ ʬʦʥʜ, ʪʘʢʩʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ, ʪʠʧʠ 

ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ. 
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1. ʋʢʨʘʠʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʮʠʠ 

ʠʤ. ɻ. ʅ. ɺʳʩʦʮʢʦʛʦ 

2. ʍʘʨʴʢʦʚʩʢʠʡ ʅʘʮʠʦʥʘʣʴʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ɺ. ɺ. ɼʦʢʫʯʘʝʚʘ 

ʇʣʦʱʘʜʴ ʙʝʨʝʟʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʣʝʩʥʦʤ ʬʦʥʜʝ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʧʦʣʥʦʩʪʴʶ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʃʝʚʦʙʝʨʝʞʥʦʡ ʃʝʩʦʩʪʝʧʠ, ʩʦʩʪʘʚʣʷʝʪ ʦʪ 86,1 ʛʘ (ɻʇ çʏʫʛʫʝʚʦ-ɹʘʙʯʘʥʩʢʦʝ ʃʍè) ʜʦ 554,3 ʛʘ 

(ɻʇ çɻʘʜʷʯʩʢʦʝ ʃʍè). ʇʣʦʱʘʜʴ ʠ ʜʦʣʷ ʙʝʨʝʟʳ ʚ ʣʝʩʥʦʤ ʬʦʥʜʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʫʤʝʥʴʰʘʶʪʩʷ 

ʩ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʜʦʣʛʦʪʦʡ. 

ʉʨʝʜʥʠʡ ʚʦʟʨʘʩʪ ʙʝʨʝʟʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʚ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʃʝʚʦʙʝʨʝʞʥʦʡ ʃʝʩʦʩʪʝʧʠ ʩʦʩʪʘʚʣʷʝʪ ʦʪ 31 ʜʦ 50 ʣʝʪ, ʩʨʝʜʥʠʡ ʙʦʥʠʪʝʪ ï 1ɸ. ʉʨʝʜʥʷʷ ʧʦʣʥʦʪʘ ʠ ʟʘʧʘʩ ʙʝʨʝʟʦʚʳʭ 

ʥʘʩʘʞʜʝʥʠʡ ʠʤʝʶʪ ʪʝʥʜʝʥʮʠʶ ʢ ʫʤʝʥʴʰʝʥʠʶ ʩ ʩʝʚʝʨʘ ʥʘ ʶʛ.  

ɺ ʣʝʩʥʦʤ ʬʦʥʜʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʙʝʨʝʟʦʚʳʝ ʥʘʩʘʞʜʝʥʠʷ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ 32 ʪʠʧʘʭ ʣʝʩʘ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʚ ʩʚʝʞʠʭ ʠ ʚʣʘʞʥʳʭ ʩʫʙʦʨʷʭ, ʩʚʝʞʠʭ ʠ ʚʣʘʞʥʳʭ ʩʫʛʨʫʜʢʘʭ ʠ ʩʚʝʞʠʭ ʛʨʫʜʘʭ. ʇʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ ʩʣʝʜʫʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʙʝʨʝʟʳ ʧʦʚʠʩʣʦʡ ʠ ʧʨʠʯʠʥ ʝʛʦ 

ʫʭʫʜʰʝʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʝʨʝʟʘ ʧʦʚʠʩʣʘʷ (Betula pendula Roth), ʣʝʩʥʦʡ ʬʦʥʜ, ʪʘʢʩʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, 

ʪʠʧʳ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ. 

 

E-mail: Valentynameshkova@gmail.com; yana120783@i.ua  

 

ʆʜʝʨʞʘʥʦ ʨʝʜʢʦʣʝʛʽʻʶ 21.01.2015  
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ʋɼʂ 630*[116+114] 

ɺ. ʉ. ʆʃɯʁʅʀʂ
1
, ʆ. ʄ. ʊʂɸʏʋʂ

1
, ɺ. ɯ. ɹʃʀʉʊɯɺ

2*
 

ɺʀʉʆʊʅʆ-ʇʆʗʉʅɯ ɿɸʂʆʅʆʄɯʈʅʆʉʊɯ ɺʆɼʆʈɽɻʋʃʖɺɸʃʔʅʆɰ ʈʆʃɯ  

ʃɯʉʆɺʀʍ ˆʈʋʅʊɯɺ ʂɸʈʇɸʊ 
1. ɼɺʅɿ çʇʨʠʢʘʨʧʘʪʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʘʩʠʣʷ ʉʪʝʬʘʥʠʢʘè 

2. ɺʇ çɿʘʢʘʨʧʘʪʩʴʢʘ ʣʽʩʦʥʘʩʽʥʥʻʚʘ ʣʘʙʦʨʘʪʦʨʽʷè ʋʢʨʘʾʥʩʴʢʦʛʦ ʣʽʩʦʚʦʛʦ ʩʝʣʝʢʮʽʡʥʦʛʦ ʮʝʥʪʨʫ 

 
ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟʤʽʥʠ ʧʦʪʫʞʥʦʩʪʽ, ʱʝʙʝʥʠʩʪʦʩʪʽ, ʟʘʧʘʩʽʚ ʚʦʣʦʛʠ ʪʘ ʽʥʬʽʣʴʪʨʘʮʽʾ ʣʽʩʦʚʠʭ ˇʨʫʥʪʽʚ ʧʽʜ 

ʥʘʩʘʜʞʝʥʥʷʤʠ ʨʽʟʥʦʛʦ ʚʽʢʫ ʫ ʧʝʨʝʜʛʽʨʥʠʭ ʽ ʛʽʨʩʴʢʠʭ ʣʽʩʘʭ. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʟʤʽʥʠ ʚʦʜʦʧʨʦʥʠʢʥʦʩʪʽ ˇʨʫʥʪʽʚ 

ʟʘʣʝʞʥʦ ʚʽʜ ʾʭʥʴʦʾ ʚʦʣʦʛʦʩʪʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʠʩʦʪʥʘ ʧʦʷʩʥʽʩʪʴ, ʣʽʩʦʨʦʩʣʠʥʥʽ ʫʤʦʚʠ, ʥʘʩʘʜʞʝʥʥʷ, ʦʧʘʜʠ, ˇʨʫʥʪ, ʚʦʜʦʧʨʦʥʠʢʥ̔ ʩʪʴ, 

ʽʥʬʽʣʴʪʨʘʮʽʷ.  

 

ɺʩʪʫʧ. ʅʝʚʽʜôʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʩʠʩʪʝʤʠ ʟʘʭʦʜʽʚ ʟ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʚʝʜʝʥʥʷ ʙʘʛʘʪʦʮʽ-

ʣʴʦʚʦʛʦ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʻ ʚʨʘʭʫʚʘʥʥʷ ˇʨʫʥʪʦʟʘʭʠʩʥʠʭ ʽ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʣʽʩʫ. ʎʷ ʧʨʦʙʣʝʤʘ ʻ ʜʦʚʦʣʽ ʘʢʪʫʘʣʴʥʦʶ ʜʣʷ ʢʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʥʘʜʤʽʨʥʠʤ ʘʪʤʦʩʬʝʨʥʠʤ ʟʚʦʣʦʞʝʥʥʷʤ ʽ ʨʽʟʢʦ ʨʦʟʯʣʝʥʦʚʘʥʠʤ ʨʝʣʴʻʬʦʤ, ʷʢʽ ʩʧʨʠʷʶʪʴ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʰʢʽʜʣʠʚʠʭ ʩʪʠʭʽʡʥʠʭ ʷʚʠʱ, ʦʩʦʙʣʠʚʦ ʧʘʚʦʜʢʽʚ ʪʘ ʝʨʦʟʽʡʥʦ-ʩʝʣʝʚʠʭ ʧʨʦʮʝʩʽʚ. 

ɿʘʭʠʩʥʘ ʨʦʣʴ ʣʽʩʫ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʛʦ, ʥʘʩʢʽʣʴʢʠ ʚʽʥ ʚʧʣʠʚʘʻ ʥʘ ʬʽʟʠʯʥʽ 

ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʚʦʜʥʠʡ ʨʝʞʠʤ ˇʨʫʥʪʽʚ ʪʘ ʾʭʥʶ ʟʜʘʪʥʽʩʪʴ ʧʝʨʝʚʦʜʠʪʠ ʧʦʚʝʨʭʥʝʚʠʡ ʩʪʽʢ ʚ 

ʧʽʜʟʝʤʥʠʡ. ʅʘ ʩʴʦʛʦʜʥʽ ʫ ʥʠʟʮʽ ʧʫʙʣʽʢʘʮʽʡ [4, 5, 6, 8, 10] ʨʦʟʛʣʷʥʫʪʦ ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʙʫʨʠʭ ʣʽʩʦʚʠʭ ˇʨʫʥʪʽʚ ʂʘʨʧʘʪ, ʜʠʥʘʤʽʢʫ ʾʭʥʴʦʾ ʚʦʣʦʛʦʩʪʽ ʚ ʦʢʨʝʤʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ ʽ ʥʘ ʟʨʫʙʘʭ, 

ʘ ʪʘʢʦʞ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʥʠʢʥʝʥʥʷ ʥʘ ʥʠʭ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ. ʆʜʥʘʢ ʚʘʞʣʠʚʽ ʧʠʪʘʥʥʷ 

ˇʨʫʥʪʦʚʦʾ ʛʽʜʨʦʣʦʛʽʾ ʚʠʧʫʱʝʥʽ ʽʟ ʧʦʣʷ ʟʦʨʫ ʜʦʩʣʽʜʥʠʢʽʚ. ʇʝʨʝʜʫʩʽʤ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʟʘʣʝʞʥʦʩʪʽ 

ʚʦʜʦʨʝʛʫʣʶʚʘʣʴʥʦʾ ʨʦʣʽ ʣʽʩʦʚʠʭ ˇʨʫʥʪʽʚ ʚʽʜ ʟʤʽʥ ʚʠʩʦʪʥʦʾ ʧʦʷʩʥʦʩʪʽ ʢʦʤʧʣʝʢʩʫ ʬʽʟʠʢʦ-

ʛʝʦʛʨʘʬʽʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʚʽʢʫ ʥʘʩʘʜʞʝʥʴ ʪʘ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʦʾ ʦʙʩʪʘʥʦʚʢʠ. ʆʢʨʽʤ ʪʦʛʦ, ʫ 

ʣʽʪʝʨʘʪʫʨʽ ʤʘʡʞʝ ʚʽʜʩʫʪʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ʣʽʩʦʚʠʭ ˇʨʫʥʪʽʚ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʾ 

ʚʠʩʦʯʠʥʠ, ʷʢʘ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʢʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ. ʑʦʜʦ ʮʴʦʛʦ ʥʘʡʙʽʣʴʰʠʡ 

ʽʥʪʝʨʝʩ ʚʠʢʣʠʢʘʶʪʴ ʽʥʬʽʣʴʪʨʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʽʚ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʾʭʥʶ ʟʜʘʪʥʽʩʪʴ 

ʧʝʨʝʚʦʜʠʪʠ ʰʢʽʜʣʠʚʠʡ ʧʦʚʝʨʭʥʝʚʠʡ ʩʪʽʢ ʫ ʢʦʨʠʩʥʠʡ ʧʽʜʟʝʤʥʠʡ ʩʪʽʢ ʪʘ ʟʘʧʦʙʽʛʘʪʠ 

ʚʠʥʠʢʥʝʥʥʶ ʚʦʜʥʦʾ ʝʨʦʟʽʾ ˇʨʫʥʪʽʚ.  

ʅʘ ʮʝʡ ʯʘʩ ʜʦʚʝʜʝʥʦ [6], ʱʦ ʫ ʨʝʛʽʦʥʽ ʂʘʨʧʘʪ ʚʦʜʦʧʨʦʥʠʢʥ̔ ʩʪʴ ˇʨʫʥʪʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʘʥʫ 

ʾʭʥʴʦʾ ʚʦʣʦʛʦʩʪʽ, ʱʝʙʝʥʠʩʪʦʩʪʽ, ʚʠʩʦʪʠ ʽ ʢʨʫʪʦʩʪʽ ʛʽʨʩʴʢʠʭ ʩʭʠʣʽʚ, ʣʽʩʠʩʪʦʩʪʽ ʪʘ ʚʽʢʫ 

ʥʘʩʘʜʞʝʥʴ.  

ʄʝʪʘ ʨʦʙʦʪʠ ï ʢʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʽʥʬʽʣʴʪʨʘʮʽʾ ˇʨʫʥʪʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʟʚʘʥʠʭ ʯʠʥʥʠʢʽʚ ʫ 

ʦʩʥʦʚʥʠʭ ʣʽʩʦʚʠʭ ʧʦʷʩʘʭ ʨʝʛʽʦʥʫ ï ʧʝʨʝʜʛʽʨʥʠʭ ʷʣʠʮʝʚʦ-ʜʫʙʦʚʠʭ, ʛʽʨʩʴʢʠʭ ʙʫʢʦʚʠʭ ʽ 

ʷʣʠʥʦʚʠʭ ʣʽʩʘʭ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɿ ʤʝʪʦʶ ʟôʷʩʫʚʘʥʥʷ ʮʴʦʛʦ ʧʠʪʘʥʥʷ ʥʘʤʠ ʫ 2012ï2014 ʨʨ. ʧʨʦʚʝʜʝʥʦ 

ʧʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ ˇʨʫʥʪʫ ʥʘ ʪʨʴʦʭ ʦʙôʻʢʪʘʭ, ʨʦʟʤʽʱʝʥʠʭ ʫ ʨʽʟʥʠʭ 

ʣʽʩʦʪʠʧʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ ʨʝʛʽʦʥʫ. ʇʝʨʰʠʡ ʜʦʩʣʽʜʥʠʡ ʦʙôʻʢʪ ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʚʠʩʦʪʽ 300ï

400 ʤ ʥ. ʨ. ʤ. ʫ ʧʝʨʝʜʛʽʨʥʠʭ ʷʣʠʮʝʚʦ-ʜʫʙʦʚʠʭ ʣʽʩʘʭ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʾ ʚʠʩʦʯʠʥʠ ʽʟ ʙʫʨʦʟʝʤʥʦ-

ʧʽʜʟʦʣʠʩʪʠʤʠ ʦʛʣʝʻʥʠʤʠ ˇʨʫʥʪʘʤʠ (ɹʦʛʦʨʦʜʯʘʥʩʴʢʝ ʣʽʩʥʠʮʪʚʦ ɼʇ çʉʦʣʦʪʚʠʥʩʴʢʝ ʣʽʩʦʚʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦè). ɼʨʫʛʠʡ ï ʫ ʚʠʩʦʪʥʦʤʫ ʜʽʘʧʘʟʦʥʽ 300ï500 ʤ ʫ ʛʨʘʙʦʚʠʭ ʙʫʯʠʥʘʭ 

ʇʦʣʦʥʠʥʩʴʢʦʛʦ ʭʨʝʙʪʘ ʽʟ ʩʚʽʪʣʦ-ʙʫʨʠʤʠ ˇʨʫʥʪʘʤʠ (ʄʘʡʜʘʥʩʴʢʝ ʽ ɻʘʥʴʢʦʚʝʮʴʢʝ ʣʽʩʥʠʮʪʚʘ, ʱʦ 

ʥʘʣʝʞʘʪʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʄʫʢʘʯʽʚʩʴʢʦʛʦ ʽ ʉʚʘʣʷʚʩʴʢʦʛʦ ʣʽʩʦʚʠʭ ʛʦʩʧʦʜʘʨʩʪʚ). ʊʨʝʪʽʡ ʦʙôʻʢʪ 

ʨʦʟʤʽʱʝʥʠʡ ʥʘ ʛʽʧʩʦʤʝʪʨʠʯʥʦʤʫ ʨʽʚʥʽ 800ï1100 ʤ ʩʤʫʛʠ ʙʫʢʦʚʦ-ʷʣʠʮʝʚʦ-ʷʣʠʥʦʚʠʭ ʣʽʩʽʚ 

ɻʦʨʛʘʥ ʽʟ ʪʝʤʥʦ-ʙʫʨʠʤʠ ʱʝʙʝʥʠʩʪʠʤʠ ˇʨʫʥʪʘʤʠ (ɹʠʩʪʨʠʮʴʢʝ ʣʽʩʥʠʮʪʚʦ ɼʇ çʅʘʜʚʽʨʥʷʥʩʴʢʝ 

ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè). ʋ ʣʽʩʦʪʠʧʦʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʜʦʩʣʽʜʥʽ ʦʙôʻʢʪʠ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʣʽʩʦʨʦʩʣʠʥʥʠʤ ʫʤʦʚʘʤ ʧʝʨʝʜʛʽʨôʷ ʪʘ ʙʫʢʦʚʠʭ ʽ ʷʣʠʥʦʚʠʭ ʣʽʩʽʚ ʛʽʨʩʴʢʠʭ ʂʘʨʧʘʪ. 

                                                 
*
 É ɺ. ʉ. ʆʣʽʡʥʠʢ, ʆ. ʄ. ʊʢʘʯʫʢ, ɺ. ɯ. ɹʣʠʩʪʽʚ, 2015 
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ɺʠʚʯʝʥʥʷ ʚʦʜʦʧʨʦʥʠʢʥʦʩʪʽ ˇʨʫʥʪʽʚ ʧʨʦʚʦʜʠʣʠ ʫ ʥʘʩʘʜʞʝʥʥʷʭ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ï 

ʤʦʣʦʜʥʷʢʘʭ, ʩʝʨʝʜʥʴʦʚʽʢʦʚʠʭ, ʧʨʠʩʪʠʛʘʶʯʠʭ ʽ ʩʪʠʛʣʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ, ʘ ʪʘʢʦʞ ʥʘ ʟʨʫʙʘʭ ʽ 

ʥʝʣʽʩʦʚʠʭ ʟʝʤʣʷʭ ï ʧʘʩʦʚʠʩʴʢʘʭ ʽ ʩʽʥʦʢʦʩʘʭ. ɼʦʩʣʽʜʠ ʧʨʦʚʦʜʠʣʠ ʤʝʪʦʜʦʤ ʪʨʫʙʦʢ ʟʽ ʟʤʽʥʥʠʤ 

ʥʘʧʦʨʦʤ ʚʦʜʠ ʧʦ ʂʘʯʠʥʩʴʢʦʤʫ [1] ʚ 15-ʢʨʘʪʥʽʡ ʧʦʚʪʦʨʥʦʩʪʽ. ɺʦʥʘ ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʜʦʩʪʘʪʥʶ 

ʩʪʘʪʠʩʪʠʯʥʫ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ (ʧʦʤʠʣʢʘ ʚʠʤʽʨʽʚ ʩʪʘʥʦʚʠʣʘ 5ï10 %). 

ʈʦʟʨʘʭʫʥʢʦʚʠʤ ʰʣʷʭʦʤ ʽʥʬʽʣʴʪʨʘʮʽʷ ʥʘ ʚʩʽʭ ʦʙôʻʢʪʘʭ ʧʨʠʚʝʜʝʥʘ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʚʦʜʠ +10Á. 

ɺʠʟʥʘʯʝʥʥʷ ʚʦʜʦʧʨʦʥʠʢʥʦʩʪʽ ʧʨʠʫʨʦʯʫʚʘʣʦʩʷ ʜʦ ʚʝʨʭʥʴʦʛʦ 0ï5-ʩʘʥʪʠʤʝʪʨʦʚʦʛʦ ʰʘʨʫ 

ˇʨʫʥʪʫ, ʷʢʠʡ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʛʣʠʥʘʻ ʚʦʣʦʛʫ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʽ ʪʘʣʠʭ ʚʦʜ, ʥʘ ʛʣʠʙʠʥʘʭ 30 

ʩʤ (ʥʠʞʥʷ ʯʘʩʪʠʥʘ ʥʘʡʙʽʣʴʰ ʢʦʨʝʥʝʥʘʩʝʣʝʥʦʛʦ ʰʘʨʫ) ʽ 60 ʩʤ (ʥʠʞʥʷ ʤʝʞʘ ʢʦʨʝʥʝʚʠʭ 

ʩʠʩʪʝʤ).  

ʅʘ ʮʠʭ ʩʘʤʠʭ ʦʙôʻʢʪʘʭ ʚʠʟʥʘʯʘʣʘʩʷ ʪʘʢʦʞ ʚʦʜʦʧʦʛʣʠʥʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ 

ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥʶ ʡʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ï ʧʨʠ ʩʫʭʽʡ ʧʦʛʦʜʽ ʪʘ ʧʽʩʣʷ ʰʪʫʯʥʠʭ ʦʧʘʜʽʚ ʚʝʣʠʯʠʥʦʶ 

40, 80 ʽ 120 ʤʤ. ʆʢʨʽʤ ʪʦʛʦ, ʧʨʠ ʘʥʘʣʽʟʽ ʮʴʦʛʦ ʧʠʪʘʥʥʷ ʙʫʣʠ ʟʘʜʽʷʥʽ ʽ ʤʘʪʝʨʽʘʣʠ ʧʦʧʝʨʝʜʥʽʭ 

ˇʨʫʥʪʦʚʦ-ʣʽʩʽʚʥʠʯʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʩʪʘʮʽʦʥʘʨʘʭ çʉʚʘʣʷʚʘè ʽ çʍʨʠʧʝʣʽʚè, ʨʦʟʤʽʱʝʥʠʭ ʫ 

ʧʦʷʩʘʭ ʙʫʢʦʚʠʭ ʽ ʷʣʠʥʦʚʠʭ ʣʽʩʽʚ ʂʘʨʧʘʪ [6]. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʇʝʨʰ ʥʽʞ ʧʨʠʩʪʫʧʠʪʠ ʜʦ ʘʥʘʣʽʟʫ ʚʠʩʦʪʥʦ-ʧʦʷʩʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʦʜʦʨʝʛʫʣʶʚʘʣʴʥʦʾ ʨʦʣʽ ʣʽʩʦʚʠʭ ˇʨʫʥʪʽʚ ʢʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ, ʚʽʜʤʽʪʠʤʦ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʦʰʠʨʝʥʥʷ ʾʭʥʽʭ ʪʠʧʽʚ ʽ ʟʤʽʥʠ ʧʦʪʫʞʥʦʩʪʽ. ɿʛʽʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ [2], ʜʣʷ 

ʪʝʨʠʪʦʨʽʾ ʂʘʨʧʘʪ ʭʘʨʘʢʪʝʨʥʘ ʥʘʩʪʫʧʥʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ˇʨʫʥʪʽʚ, ʱʦ ʧʽʜʧʦʨʷʜʢʦʚʘʥʘ ʧʝʨʝʚʘʞʥʦ 

ʚʝʨʪʠʢʘʣʴʥʽʡ ʧʦʷʩʥʦʩʪʽ.  

ʅʘ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʽʡ ʚʠʩʦʯʠʥʽ ʧʦʰʠʨʝʥʽ ʙʫʨʦʟʝʤʥʦ-ʧʽʜʟʦʣʠʩʪʽ ˇʨʫʥʪʠ. ɻʽʨʩʴʢʽ ʩʭʠʣʠ ʜʦ 

ʚʠʩʦʪ 1200ï1500 ʤ ʚʢʨʠʪʽ ʙʫʨʠʤʠ ʣʽʩʦʚʠʤʠ ˇʨʫʥʪʘʤʠ. ʋ ʷʣʠʥʦʚʠʭ ʣʽʩʘʭ ʚʦʥʠ ʪʝʤʥʦ-ʙʫʨʽ, ʘ ʫ 

ʙʫʢʦʚʠʭ ʣʽʩʘʭ ï ʧʝʨʝʚʘʞʥʦ ʩʚʽʪʣʦ-ʙʫʨʽ. ʋ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʣʽʩʫ ʥʝʚʝʣʠʢʽ ʧʣʦʱʽ ʟʘʡʤʘʶʪʴ 

ʛʽʨʩʴʢʦ-ʧʽʜʟʦʣʠʩʪʽ ˇʨʫʥʪʠ ʚ ʢʦʤʧʣʝʢʩʽ ʟ ʙʫʨʠʤʠ ʣʽʩʦʚʠʤʠ. ʋ ʧʦʷʩʽ ʩʫʙʘʣʴʧʽʡʩʴʢʦʾ 

ʨʦʩʣʠʥʥʦʩʪʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʪʦʨʬôʷʥʠʩʪʦ-ʧʽʜʟʦʣʠʩʪʽ ʪʘ ʛʽʨʩʴʢʦ-ʣʫʯʥʽ ˇʨʫʥʪʠ. ʇʝʨʰʽ ʭʘʨʘʢʪʝʨʥʽ 

ʜʣʷ ʩʦʩʥʦʚʦʛʦ ʢʨʠʚʦʣʽʩʩʷ, ʜʨʫʛʽ ï ʜʣʷ ʩʫʙʘʣʴʧʽʡʩʴʢʠʭ ʣʫʢ. ʅʘ ʚʠʩʦʪʘʭ 150ï400 ʤ 

ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʥʠʟʴʢʦʛʽʨôʷ ʩʬʦʨʤʦʚʘʥʽ ʙʫʨʦʟʝʤʥʦ-ʛʣʝʻʚʽ ˇʨʫʥʪʠ.  

ɿʘʛʘʣʴʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ˇʨʫʥʪʽʚ ʂʘʨʧʘʪ ʻ ʾʭʥʷ ʥʝʚʝʣʠʢʘ ʧʦʪʫʞʥʽʩʪʴ, ʱʦ ʟʨʽʜʢʘ 

ʧʝʨʝʚʠʱʫʻ 100 ʩʤ. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʠʩʦʪʠ ʛʽʨʩʴʢʠʭ ʩʭʠʣʽʚ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ ʚʦʥʘ ʟʤʝʥʰʫʻʪʴʩʷ. 

ɸʥʘʣʽʟ ʤʘʪʝʨʽʘʣʽʚ ʣʽʩʦʪʠʧʦʣʦʛʽʯʥʠʭ ʦʙʩʪʝʞʝʥʴ ʪʘ ʦʧʠʩʽʚ ˇʨʫʥʪʦʚʠʭ ʨʦʟʨʽʟʽʚ ʫ ʨʽʟʥʠʭ ʪʠʧʘʭ 

ʣʽʩʫ ʂʘʨʧʘʪ [7] ʧʦʢʘʟʘʚ, ʱʦ ʟʘʣʝʞʥʽʩʪʴ ʧʦʪʫʞʥʦʩʪʽ ˇʨʫʥʪʽʚ ʚʽʜ ʾʭʥʴʦʛʦ ʚʠʩʦʪʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ 

ʥʘ ʩʭʠʣʘʭ ʤʘʻ ʪʘʢʠʡ ʚʠʛʣʷʜ: 

 

      hʛʨ = 79 ï 0,026 Ŀ ʅ  ʧʨʠ r = -0,70 Ñ 0,11,    (1) 

 

ʜʝ hʛʨ ï ʧʦʪʫʞʥʽʩʪʴ ˇʨʫʥʪʫ ʜʦ ʤʘʪʝʨʠʥʩʴʢʦʛʦ ʛʦʨʠʟʦʥʪʫ, ʩʤ; 

ʅ ï ʚʠʩʦʪʘ ˇʨʫʥʪʦʚʦʛʦ ʨʦʟʨʽʟʫ ʥʘ ʩʭʠʣʽ, ʤ ʥ. ʨ. ʤ. 

ɯʟ ʬʦʨʤʫʣʠ (1) ʚʠʧʣʠʚʘʻ, ʱʦ ʙʽʣʷ ʧʽʜʥʽʞʞʷ ʛʽʨ (ʚʠʩʦʪʘ 200ï400 ʤ) ʛʣʠʙʠʥʘ ˇʨʫʥʪʽʚ 

ʩʪʘʥʦʚʠʪʴ ʧʦʥʘʜ 70 ʩʤ, ʘ ʥʘ ʚʝʨʭʥʽʡ ʤʝʞʽ ʣʽʩʫ (1500ï1600 ʤ) ï ʤʝʥʰʝ ʥʽʞ 40 ʩʤ, ʪʦʙʪʦ 

ʟʤʝʥʰʫʻʪʴʩʷ ʚ ʜʚʘ ʨʘʟʠ. ʉʚʦʻʶ ʯʝʨʛʦʶ ʮʝ ʚʽʜʙʠʚʘʻʪʴʩʷ ʥʘ ʚʦʣʦʛʦʤʽʩʪʢʦʩʪʽ ˇʨʫʥʪʽʚ ʪʘ ʾʭʥʽʭ 

ʚʦʜʦʨʝʛʫʣʶʚʘʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʷʭ. ɿʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʨʫʪʠʟʥʠ ʩʭʠʣʫ (ɯ, ʛʨʘʜ.) ʧʦʪʫʞʥʽʩʪʴ 

ˇʨʫʥʪʽʚ ʪʘʢʦʞ ʟʤʝʥʰʫʻʪʴʩʷ.  

ʈʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ ʮʽʻʾ ʟʘʣʝʞʥʦʩʪʽ ʤʘʻ ʚʠʛʣʷʜ: 

 

 hʛʨ = 116 ï 2,18 Ŀ ɯ  ʧʨʠ r = -0,77 Ñ 0,10.    (2) 

 

ɿʛʽʜʥʦ ʟ ʮʽʻʶ ʬʦʨʤʫʣʦʶ ʧʨʠ ʢʨʫʪʠʟʥʽ ʩʭʠʣʽʚ 20Ü ʛʣʠʙʠʥʘ ˇʨʫʥʪʽʚ ʩʪʘʥʦʚʠʪʴ 72 ʩʤ, ʘ ʧʨʠ 

40Ü ï ʣʠʰʝ 29 ʩʤ. ʊʦʤʫ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʢʨʫʪʠʟʥʠ ʩʭʠʣʽʚ, ʷʢʘ ʟʨʦʩʪʘʻ ʽʟ ʚʠʩʦʪʦʶ ʤʽʩʮʝʚʦʩʪʽ, 

ʟʤʝʥʰʫʻʪʴʩʷ ʩʪʽʡʢʽʩʪʴ ˇʨʫʥʪʽʚ ʽ ʾʭʥʽ ʛʽʜʨʦʣʦʛʽʯʥʽ ʬʫʥʢʮʽʾ. ˆʨʫʥʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʪʘʢʦʞ 

ʜʦʩʠʪʴ ʚʠʩʦʢʦʶ ʱʝʙʝʥʠʩʪʽʩʪʶ, ʷʢʘ ʟʘʧʦʙʽʛʘʻ ʝʨʦʟʽʡʥʠʤ ʷʚʠʱʘʤ [2]. ɯʟ ʚʠʩʦʪʦʶ ʩʭʠʣʽʚ ʚʦʥʘ 

ʟʨʦʩʪʘʻ. ʊʘʢʽ ʟʤʽʥʠ ʧʦʪʫʞʥʦʩʪʽ ʽ ʱʝʙʝʥʠʩʪʦʩʪʽ ˇʨʫʥʪʽʚ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʠʩʦʪʠ ʽ ʢʨʫʪʠʟʥʠ 
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ʩʭʠʣʽʚ ʟʫʤʦʚʣʶʶʪʴ ʟʤʝʥʰʝʥʥʷ ʾʭʥʴʦʾ ʚʦʣʦʛʦʤʽʩʪʢʦʩʪʽ. ʊʘʢ, ʟʘʧʘʩʠ ʚʦʣʦʛʠ 1-ʤʝʪʨʦʚʦʛʦ ʰʘʨʫ 

ˇʨʫʥʪʫ ʚ ʫʤʦʚʘʭ ʩʚʽʞʦʾ ʛʨʘʙʦʚʦʾ ʙʫʯʠʥʠ (ʚʠʩʦʪʘ 300 ʤ ʥ. ʨ. ʤ.) ʩʪʘʥʦʚʣʷʪʴ ʫ ʩʝʨʝʜʥʴʦʤʫ 

306 ʤʤ [10], ʚʦʣʦʛʽʡ ʷʣʠʥʦʚʦ-ʷʣʠʮʝʚʽʡ ʙʫʯʠʥʽ (600 ʤ) ï ʙʣʠʟʴʢʦ 260 ʤʤ [4]. 60-

ʩʘʥʪʠʤʝʪʨʦʚʠʡ ʰʘʨ ˇʨʫʥʪʫ ʙʫʢʦʚʦ-ʷʣʠʮʝʚʦʾ ʩʫʨʘʤʝʥʽ (ʚʠʩʦʪʘ 1000 ʤ) ʤʽʩʪʠʪʴ ʙʣʠʟʴʢʦ 210 ʤʤ 

ʟʘʧʘʩʽʚ ʚʦʣʦʛʠ [6], ʘ ʤʘʣʦʨʦʟʚʠʥʝʥʠʡ ˇʨʫʥʪ ʛʣʠʙʠʥʦʶ ʜʦ 40 ʩʤ ʧʽʜ ʩʦʩʥʦʚʠʤ ʢʨʠʚʦʣʽʩʩʷʤ 

(ʚʠʩʦʪʘ ʧʦʥʘʜ 1400 ʤ) ï ʤʝʥʰʝ ʥʽʞ 95 ʤʤ [9]. ɺʠʩʦʪʥʦ-ʧʦʷʩʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʦʜʦʨʝʛʫʣʶʚʘʣʴʥʦʾ 

ʤʽʩʪʢʦʩʪʽ ˇʨʫʥʪʦʚʦʛʦ ʙʣʦʢʫ ʚʽʜʙʠʚʘʶʪʴʩʷ ʥʘ ʛʝʥʝʟʠʩʽ ʩʪʦʢʫ ï ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʛʽʨ ʧʨʦʮʝʩʠ 

ʬʦʨʤʫʚʘʥʥʷ ʧʘʚʦʜʢʽʚ ʻ ʫ 2ï3 ʨʘʟʠ ʰʚʠʜʰʠʤʠ, ʥʽʞ ʫ ʥʠʞʥʽʡ [6]. 

ʅʘ ʪʣʽ ʥʘʚʝʜʝʥʠʭ ˇʨʫʥʪʦʚʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʜʦʩʠʪʴ ʤʽʥʣʠʚʠʤʠ ʻ ʧʦʢʘʟʥʠʢʠ 

ʽʥʬʽʣʴʪʨʘʮʽʾ. ʗʢ ʚʠʜʥʦ ʟ ʜʘʥʠʭ ʪʘʙʣ. 1, ʚ ʫʩʽʭ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚʘʭ ʚʦʥʘ ʥʘʡʚʠʱʘ ʫ 

ʧʨʠʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ ˇʨʫʥʪʫ, ʘ ʟ ʛʣʠʙʠʥʦʶ ʟʤʝʥʰʫʻʪʴʩʷ, ʱʦ ʟʫʤʦʚʣʶʻʪʴʩʷ ʧʨʠʨʦʜʥʠʤ 

ʟʙʽʣʴʰʝʥʥʷʤ ʡʦʛʦ ʱʽʣʴʥʦʩʪʽ ʡ ʟʤʝʥʰʝʥʥʷʤ ʧʦʨʠʩʪʦʩʪʽ. 
ʊʘʙʣʠʮʷ 1 

ɺʦʜʦʧʨʦʥʠʢʥ̔ ʩʪʴ ˇʨʫʥʪʽʚ ʫ ʨʽʟʥʠʭ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚʘʭ ʂʘʨʧʘʪ 

 

ɼʽʣʷʥʢʘ ʜʦʩʣʽʜʫ 
ɺʦʜʦʧʨʦʥʠʢʥʩ̔ʪʴ ˇʨʫʥʪʫ, ʤʤ Ŀ ʭʚ
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ʟ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ ʥʘ ʛʣʠʙʠʥʽ 30 ʩʤ ʥʘ ʛʣʠʙʠʥʽ 60 ʩʤ 

ɯ. ʗʣʠʮʝʚʦ-ʜʫʙʦʚʽ ʣʽʩʠ ʇʝʨʝʜʢʘʨʧʘʪʪʷ ï ʉ3ʗʮɼʟ, 300ï400 ʤ ʥ. ʨ. ʤ. 

1. ʇʘʩʦʚʠʩʴʢʦ 0,39 Ñ 0,04 0,27 Ñ 0,01 0,08 Ñ 0,01 

2. 5-ʨʽʯʥʠʡ ʟʨʫʙ 1,32 Ñ 0,08 1,07 Ñ 0,03 0,09 Ñ 0,01 

3. 20-ʨʽʯʥʝ ʥʘʩʘʜʞʝʥʥʷ 1,38 Ñ 0,26 1,22 Ñ 0,03 0,11 Ñ 0,01 

4. 50-ʨʽʯʥʝ ʥʘʩʘʜʞʝʥʥʷ 1,87 Ñ 0,18 1,52 Ñ 0,03 0,15 Ñ 0,02 

5. 120-ʨʽʯʥʠʡ ʜʝʨʝʚʦʩʪʘʥ 2,27 Ñ 0,24 1,89 Ñ 0,06 0,20 Ñ 0,03 

ɯɯ. ɹʫʢʦʚʽ ʣʽʩʠ ʇʦʣʦʥʠʥʩʴʢʦʛʦ ʭʨʝʙʪʘ (ʩʪʘʮʽʦʥʘʨ çʉʚʘʣʷʚʘè) ï ɼ2ɻʨɹʢ, 400ï500 ʤ ʥ. ʨ. ʤ. 

1. ʉʽʥʦʢʽʩ 1,05 Ñ 0,23 0,34 Ñ 0,08 0,32 Ñ 0,08 

2. 6-ʨʽʯʥʠʡ ʟʨʫʙ 3,36 Ñ 0,42 0,34 Ñ 0,09 0,23 Ñ 0,06 

3. 20-ʨʽʯʥʠʡ ʤʦʣʦʜʥʷʢ 5,00 Ñ 0,47 0,70 Ñ 0,16 0,12 Ñ 0,01 

4. 25-ʨʽʯʥʠʡ ʤʦʣʦʜʥʷʢ 7,89 Ñ 0,89 0,60 Ñ 0,09 0,35 Ñ 0,03 

5. 120-ʨʽʯʥʠʡ ʜʝʨʝʚʦʩʪʘʥ 8,19 Ñ 1,29 0,94 Ñ 0,17 0,21 Ñ 0,03 

ɯɯɯ. ʄʽʰʘʥʽ ʷʣʠʥʦʚʽ ʣʽʩʠ ɻʦʨʛʘʥ (ʩʪʘʮʽʦʥʘʨ çʍʨʠʧʝʣʽʚè) ï ʉ3ɹʢʗʮʗʣ, 800ï900 ʤ ʥ. ʨ. ʤ. 

1. ʇʘʩʦʚʠʩʴʢʦ 0,48 Ñ 0,08 3,25 Ñ 0,50 1,43 Ñ 0,33 

2. 5-ʨʽʯʥʠʡ ʟʨʫʙ 4,83 Ñ 1,23 4,17 Ñ 0,60 1,38 Ñ 0,34 

3. 15-ʨʽʯʥʠʡ ʤʦʣʦʜʥʷʢ 5,53 Ñ 0,68 5,55 Ñ 0,83 1,05 Ñ 0,23 

4. 100-ʨʽʯʥʠʡ ʜʝʨʝʚʦʩʪʘʥ 6,22 Ñ 0,77 6,82 Ñ 0,68 1,17 Ñ 0,33 

 

ʅʘ ʚʩʽʭ ʦʙôʻʢʪʘʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘʡʚʠʱʦʶ ʽʥʬʽʣʴʪʨʘʮʽʻʶ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ˇʨʫʥʪ ʫ ʩʪʠʛʣʠʭ 

ʜʝʨʝʚʦʩʪʘʥʘʭ. ʋ ʥʘʡʙʽʣʴʰ ʢʦʨʝʥʝʥʘʩʝʣʝʥʦʤʫ ʡʦʛʦ ʰʘʨʽ (ʜʦ 40 ʩʤ) ʚʦʜʦʧʨʦʥʠʢʥ̔ ʩʪʴ ʻ ʫ 

ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ ʚʠʱʦʶ, ʥʽʞ ʫ ˇʨʫʥʪʘʭ ʙʝʟʣʽʩʥʠʭ ʫʛʽʜʴ. ʆʜʥʘʢ ʥʘ ʛʣʠʙʠʥʽ 60 ʩʤ (ʥʠʞʥʷ ʯʘʩʪʠʥʘ 

ʨʠʟʦʩʬʝʨʠ) ʧʦʢʘʟʥʠʢʠ ʽʥʬʽʣʴʪʨʘʮʽʾ ʦʙʦʭ ʢʘʪʝʛʦʨʽʡ ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʽ. 

ʅʘ ʥʝʚʽʜʥʦʚʥʠʭ ʟʨʫʙʘʭ ʚʦʜʦʧʨʦʥʠʢʥ̔ ʩʪʴ ʚʝʨʭʥʽʭ ʛʦʨʠʟʦʥʪʽʚ ˇʨʫʥʪʫ ʚ 1,5ï3 ʨʘʟʠ 

ʟʤʝʥʰʫʻʪʴʩʷ ʚʽʜʥʦʩʥʦ ʘʥʘʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʩʪʠʛʣʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ. ʎʝ ʚʠʢʣʠʢʘʻʪʴʩʷ 

ʧʝʚʥʠʤ ʟʘʤʫʣʝʥʥʷʤ ʧʦʨ ʧʽʜ ʚʧʣʠʚʦʤ ʤʝʭʘʥʽʯʥʦʾ ʜʽʾ ʥʘ ˇʨʫʥʪ ʜʦʱʦʚʠʭ ʢʨʘʧʝʣʴ, ʷʢʘ ʧʽʩʣʷ 

ʨʫʙʦʢ ʟʨʦʩʪʘʻ ʫ ʟʚôʷʟʢʫ ʟ ʚʽʜʩʫʪʥʽʩʪʶ ʣʽʩʦʚʦʛʦ ʥʘʤʝʪʫ ʽ ʟʥʠʢʥʝʥʥʷʤ ʣʽʩʦʚʦʾ ʧʽʜʩʪʠʣʢʠ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʽʥʬʽʣʴʪʨʘʮʽʷ ˇʨʫʥʪʫ ʥʘ ʟʨʫʙʘʭ ʟʘʣʠʰʘʻʪʴʩʷ ʟʘʛʘʣʦʤ ʚʠʱʦʶ, ʥʽʞ ʥʘ 

ʥʝʣʽʩʦʚʠʭ ʫʛʽʜʜʷʭ. ʋ ʩʬʦʨʤʦʚʘʥʠʭ ʤʦʣʦʜʥʷʢʘʭ ʾʾ ʧʦʢʘʟʥʠʢʠ ʚʞʝ ʤʘʣʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ 

ʧʦʢʘʟʥʠʢʽʚ ʫ ʩʪʠʛʣʠʭ ʥʘʩʘʜʞʝʥʥʷʭ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘ ʧʦʢʘʟʥʠʢʠ ʚʦʜʦʧʨʦʥʠʢʥʦʩʪʽ ˇʨʫʥʪʽʚ, ʦʢʨʽʤ ʩʪʘʥʫ ʨʦʩʣʠʥʥʦʛʦ 

ʧʦʢʨʠʚʫ, ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʾʭʥʷ ʱʝʙʝʥʠʩʪʽʩʪʴ. ʋ ʧʦʷʩʽ ʛʽʨʩʴʢʠʭ ʷʣʠʥʦʚʠʭ ʣʽʩʽʚ, ʫ ʟʚôʷʟʢʫ ʽʟ 

ʟʥʘʯʥʠʤ ʚʤʽʩʪʦʤ ʫ ˇʨʫʥʪʘʭ ʪʚʝʨʜʦʫʣʘʤʢʦʚʠʭ ʚʢʣʶʯʝʥʴ, ʚʦʥʘ ʻ ʚ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ ʚʠʱʦʶ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ˇʨʫʥʪʘʤʠ ʧʝʨʝʜʛʽʨʥʠʭ ʣʽʩʽʚ, ʷʢʽ ʧʝʨʝʚʘʞʥʦ ʻ ʜʨʽʙʥʦʟʝʨʥʠʩʪʠʤʠ. ʅʝʚʠʩʦʢʦʶ 
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ʽʥʬʽʣʴʪʨʘʮʽʻʶ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʠʞʥʽ ʛʦʨʠʟʦʥʪʠ ʙʫʨʠʭ ˇʨʫʥʪʽʚ ʙʫʢʦʚʦʛʦ ʧʦʷʩʫ, ʜʝ ʚʤʽʩʪ 

ʚʢʣʶʯʝʥʴ ʤʝʥʰʠʡ, ʥʽʞ ʫ ʪʝʤʥʦ-ʙʫʨʠʭ ˇʨʫʥʪʘʭ ʷʣʠʥʥʠʢʽʚ. 

ɿ ʧʦʟʠʮʽʡ ʚʠʢʦʥʘʥʥʷ ʣʽʩʦʤ ʟʘʭʠʩʥʠʭ ʬʫʥʢʮʽʡ ʜʦʩʠʪʴ ʚʘʞʣʠʚʠʤʠ ʻ ʧʦʢʘʟʥʠʢʠ 

ʚʩʤʦʢʪʫʚʘʥʥʷ ʚʦʣʦʛʠ ʧʦʚʝʨʭʥʝʶ ˇʨʫʥʪʫ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʻ ʧʦʛʣʠʥʘʥʥʷ 

ˇʨʫʥʪʦʤ ʜʦʱʽʚ ʽ ʪʘʣʠʭ ʚʦʜ ʪʘ ʟʘʧʦʙʽʛʘʥʥʷ ʝʨʦʟʽʡʥʠʤ ʧʨʦʮʝʩʘʤ. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ 

ʧʨʦ ʩʫʪʪʻʚʫ ʚʽʜʤʽʥʥʽʩʪʴ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʨʽʟʥʠʭ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚʘʭ. ʋ ʛʽʨʩʴʢʠʭ ʣʽʩʘʭ 

ʚʦʥʠ ʻ ʚ 23 ʨʘʟʠ ʙʽʣʴʰʠʤʠ, ʥʽʞ ʫ ʧʝʨʝʜʛʽʨʥʠʭ. ʇʝʨʝʜʫʩʽʤ ʮʝ ʟʫʤʦʚʣʝʥʦ ʱʝʙʝʥʠʩʪʽʩʪʶ ʙʫʨʠʭ 

ʣʽʩʦʚʠʭ ˇʨʫʥʪʽʚ, ʷʢʘ ʧʦʩʠʣʶʻ ʚʝʨʪʠʢʘʣʴʥʠʡ ʜʨʝʥʘʞ ʚʦʣʦʛʠ. ɺ ʫʩʽʭ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʧʦʷʩʘʭ 

ʚʦʜʦʧʨʦʥʠʢʥ̔ ʩʪʴ ʣʽʩʦʚʠʭ ˇʨʫʥʪʽʚ ʻ ʟʥʘʯʥʦ ʙʽʣʴʰʦʶ, ʥʽʞ ˇʨʫʥʪʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ. 

ʋ ʧʝʨʝʜʛʽʨʥʠʭ ʫʤʦʚʘʭ ʾʭʥʽ ʚʽʜʤʽʥʥʦʩʪʽ 5ï8-ʢʨʘʪʥʽ, ʘ ʫ ʛʽʨʩʴʢʠʭ ʫʤʦʚʘʭ ʚʦʥʠ ʩʷʛʘʶʪʴ ʥʘʚʽʪʴ 

15-ʢʨʘʪʥʠʭ ʚʝʣʠʯʠʥ. 

ʉʢʣʘʜ ʜʝʨʝʚʦʩʪʘʥʽʚ ʤʘʣʦ ʚʧʣʠʚʘʻ ʥʘ ʽʥʬʽʣʴʪʨʘʮʽʶ ˇʨʫʥʪʽʚ. ʆʩʥʦʚʥʫ ʨʦʣʴ ʫ ʾʾ ʟʤʽʥʘʭ 

ʚʽʜʽʛʨʘʻ ʚʽʢ ʥʘʩʘʜʞʝʥʴ. ʗʢ ʫ ʧʝʨʝʜʛʽʨʥʠʭ, ʪʘʢ ʽ ʛʽʨʩʴʢʠʭ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚʘʭ ʽʟ ʡʦʛʦ 

ʟʙʽʣʴʰʝʥʥʷʤ ʚʦʜʦʧʦʛʣʠʥʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʽʚ ʟʨʦʩʪʘʶʪʴ. ʅʘʡʤʝʥʰʽ ʚʦʥʠ ʫ ʤʦʣʦʜʥʷʢʘʭ, 

ʘ ʥʘʡʚʠʱʽ ï ʫ ʩʪʠʛʣʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ. ɿʘʣʝʞʥʽʩʪʴ ʚʦʜʦʧʨʦʥʠʢʥʦʩʪʽ ˇʨʫʥʪʽʚ ʚʽʜ ʚʽʢʫ ʥʘʩʘʜʞʝʥʴ 

ʻ ʧʨʷʤʦʣʽʥʽʡʥʦʶ. ɿʚôʷʟʦʢ ʜʦʩʠʪʴ ʪʽʩʥʠʡ ï ʡʦʛʦ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʧʝʨʝʚʠʱʫʻ 0,7. ʋ 

ʛʽʨʩʴʢʠʭ ʫʤʦʚʘʭ ʮʝʡ ʧʨʦʮʝʩ ʻ ʽʥʪʝʥʩʠʚʥʽʠhʤ, ʥʽʞ ʫ ʧʝʨʝʜʛʽʨʥʠʭ. 

ɽʤʧʽʨʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʦʛʣʠʥʘʥʥʷ ʚʦʣʦʛʠ ˇʨʫʥʪʦʚʦʶ ʧʦʚʝʨʭʥʝʶ (ʌ,  

ʤʤĿʭʚ
-1
) ʚʽʜ ʚʽʢʫ ʥʘʩʘʜʞʝʥʴ (ɸ, ʨʦʢʠ) ʪʘʢʽ: 

ʘ) ʜʣʷ ʧʝʨʝʜʢʘʨʧʘʪʩʴʢʠʭ ʫʤʦʚ: 

 

ʌ = 0,006 Ŀ ɸ + 1,5  ʧʨʠ r = 0,72 Ñ 0,16;       (3) 

 

ʙ) ʜʣʷ ʛʽʨʩʴʢʠʭ ʷʣʠʥʦʚʠʭ ʣʽʩʽʚ: 

 

ʌ = 0,035 Ŀ ɸ + 3,2 ʧʨʠ r = 0,73 Ñ 0,15;       (4) 

 

ʚ) ʜʣʷ ʛʽʨʩʴʢʠʭ ʙʫʢʦʚʠʭ ʣʽʩʽʚ: 

 

ʌ = 0,040 Ŀ ɸ + 3,5 ʧʨʠ r = 0,84 Ñ 0,10.       (5) 

 

ɯʟ ʥʘʚʝʜʝʥʠʭ ʬʦʨʤʫʣ ʚʠʧʣʠʚʘʻ, ʱʦ ʚ ʧʝʨʝʜʛʽʨʥʠʭ ʫʤʦʚʘʭ ʚʦʜʦʧʨʦʥʠʢʥ̔ ʩʪʴ ˇʨʫʥʪʫ ʚ 10-

ʨʽʯʥʠʭ ʤʦʣʦʜʥʷʢʘʭ ʩʪʘʥʦʚʠʪʴ 1,6 ʤʤ Ŀ ʭʚ
-1
, ʘ ʚ 100-ʨʽʯʥʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ ï 2,1 ʤʤ Ŀ ʭʚ

-1
. ʋ 

ʛʽʨʩʴʢʠʭ ʷʣʠʥʦʚʠʭ ʫʤʦʚʘʭ ʮʽ ʧʦʢʘʟʥʠʢʠ ʚʽʜʧʦʚʽʜʥʦ ʩʪʘʥʦʚʣʷʪʴ 3,6 ʽ 6,7 ʤʤ Ŀ ʭʚ
-1
, ʘ ʚ 

ʙʫʢʦʚʠʭ ï 3,9 ʽ 7,9 ʤʤ Ŀ ʭʚ
-1
. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʚʦʜʦʧʨʦʥʠʢʥ̔ ʩʪʴ ʟʨʦʩʪʘʻ ʚ 1,3 ʨʘʟʠ, ʘ ʚ 

ʜʨʫʛʦʤʫ ʽ ʪʨʝʪʴʦʤʫ ï ʚ ʜʚʘ ʨʘʟʠ. ʗʢ ʫ ʛʽʨʩʴʢʠʭ, ʪʘʢ ʽ ʧʝʨʝʜʛʽʨʥʠʭ ʣʽʩʘʭ ʚʦʜʦʧʦʛʣʠʥʘʥʥʷ 

ˇʨʫʥʪʫ ʙʽʣʴʰʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʠʧʘʜʘʥʥʷ ʟʣʠʚʦʚʠʭ ʜʦʱʽʚ ï 1,1 ʤʤ Ŀ ʭʚ
-1 
[3]. ʊʦʤʫ 

ʬʦʨʤʫʚʘʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʚʦʜʠ ʪʘ ʨʦʟʚʠʪʦʢ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʟʘʟʚʠʯʘʡ ʻ 

ʤʘʣʦʡʤʦʚʽʨʥʠʤʠ, ʟʘ ʚʠʥʷʪʢʦʤ ʩʠʪʫʘʮʽʡ, ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʧʽʜ ʯʘʩ ʝʢʩʪʨʝʤʘʣʴʥʠʭ 

ʢʘʪʘʩʪʨʦʬʽʯʥʠʭ ʦʧʘʜʽʚ. 

ʇʠʪʘʥʥʷ ʱʦʜʦ ʟʜʘʪʥʦʩʪʽ ʣʽʩʫ ʘʢʫʤʫʣʶʚʘʪʠ ʽ ʨʝʛʫʣʶʚʘʪʠ ʚʦʣʦʛʫ ʧʽʜ ʯʘʩ ʪʘʢʠʭ ʟʣʠʚ ʻ 

ʜʦʩʠʪʴ ʘʢʪʫʘʣʴʥʠʤ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʚʠʢʣʠʢʘʶʪʴ ʥʠʱʽʚʥʽ ʧʘʚʦʜʢʠ. ʅʘ ʮʝʡ ʯʘʩ ʟôʷʩʦʚʘʥʦ [6], ʱʦ 

ʣʽʩʠ ʨʝʛʽʦʥʫ ʟʘʛʘʣʦʤ ʜʦʙʨʝ ʚʠʢʦʥʫʶʪʴ ʮʽ ʬʫʥʢʮʽʾ ʧʽʜ ʯʘʩ ʦʧʘʜʽʚ ʚʝʣʠʯʠʥʦʶ ʜʦ 40ï80 ʤʤ. ʇʨʠ 

ʙʽʣʴʰʠʭ ʜʦʱʘʭ, ʦʩʦʙʣʠʚʦ ʧʦʥʘʜ 100ï120 ʤʤ ʮʝʡ ʧʨʦʮʝʩ ʟʥʘʯʥʦ ʦʩʣʘʙʣʶʻʪʴʩʷ ʯʝʨʝʟ 

ʧʝʨʝʥʘʩʠʯʝʥʥʷ ʚʦʣʦʛʦʶ ʣʽʩʦʚʠʭ ˇʨʫʥʪʽʚ ʽ ʨʽʟʢʝ ʟʥʠʞʝʥʥʷ ʾʭʥʴʦʾ ʚʦʜʦʧʨʦʥʠʢʥʦʩʪʽ. ʇʨʦʪʝ, ʷʢ 

ʩʚʽʜʯʘʪʴ ʧʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʮʝʡ ʧʨʦʮʝʩ ʫ ʨʽʟʥʠʭ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚʘʭ ʽ ʥʘ ʨʽʟʥʠʭ 

ʜʽʣʷʥʢʘʭ ʻ ʥʝʦʜʥʘʢʦʚʠʤ (ʪʘʙʣ. 2). 

ʋ ʤʽʨʫ ʟʙʽʣʴʰʝʥʥʷ ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʫ ʧʨʠ ʚʠʧʘʜʘʥʥʽ ʽʥʪʝʥʩʠʚʥʠʭ ʜʦʱʽʚ ʟʥʘʯʥʦ 

ʟʤʝʥʰʫʻʪʴʩʷ ʡʦʛʦ ʚʦʜʦʧʨʦʥʠʢʥ̔ ʩʪʴ ʥʘ ʥʝʣʽʩʦʚʠʭ ʜʽʣʷʥʢʘʭ; ʜʝʱʦ ʤʝʥʰʝ ʮʝ ʚʣʘʩʪʠʚʝ ʟʨʫʙʘʤ. 

ʋ ʩʬʦʨʤʦʚʘʥʠʭ ʤʦʣʦʜʥʷʢʘʭ ʮʝʡ ʧʨʦʮʝʩ ʫʧʦʚʽʣʴʥʶʻʪʴʩʷ. ʅʘʡʤʝʥʰʝ ʟʤʽʥʶʻʪʴʩʷ ʽʥʬʽʣʴʪʨʘʮʽʷ 

ˇʨʫʥʪʽʚ ʫ ʩʪʠʛʣʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ. ʑʦ ʞ ʜʦ ʦʢʨʝʤʠʭ ʚʠʩʦʪʥʠʭ ʧʦʷʩʽʚ, ʪʦ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ 
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ʟʚʦʣʦʞʝʥʥʷ ʥʘʡʙʽʣʴʰʝ ʧʦʛʽʨʰʫʻʪʴʩʷ ʚʦʜʦʧʨʦʥʠʢʥ̔ ʩʪʴ ˇʨʫʥʪʽʚ ʧʝʨʝʜʛʽʨôʷ. ʋ ʙʫʢʦʚʦʤʫ ʽ 

ʷʣʠʥʦʚʦʤʫ ʛʽʨʩʴʢʠʭ ʧʦʷʩʘʭ ʪʝʤʧʠ ʟʤʝʥʰʝʥʥʷ ʽʥʬʽʣʴʪʨʘʮʽʾ ˇʨʫʥʪʽʚ ʻ ʤʘʡʞʝ ʦʜʥʘʢʦʚʠʤʠ ʽ 

ʤʝʥʰʠʤʠ, ʥʽʞ ʫ ʇʝʨʝʜʢʘʨʧʘʪʪʽ. 
ʊʘʙʣʠʮʷ 2 

ɺʦʜʦʧʨʦʥʠʢʥ̔ ʩʪʴ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ ʚ ʨʽʟʥʠʭ ʚʠʩʦʪʥʠʭ ʧʦʷʩʘʭ ʟʘʣʝʞʥʦ ʚʽʜ ʡʦʛʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ 

 

ɼʽʣʷʥʢʘ ʜʦʩʣʽʜʫ 
ʆʜʠʥʠʮʽ 

ʚʠʤʽʨʫ 

ʇʦʧʝʨʝʜʥʻ ʟʚʦʣʦʞʝʥʥʷ ʨ̌ʫʥʪʫ, ʤʤ 

0 40 80 120 

ɯ. ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʽ ʷʣʠʮʝʚʦ-ʜʫʙʦʚʽ ʣʽʩʠ ï ʉ3ʗʮɼʟ, 300ï400 ʤ ʥ. ʨ. ʤ. 

1. ʇʦʣʷʥʘ 
ʤʤ Ŀ ʭʚ

-1 

%
 

0,39 

100 

0,26 

65,5 

0,12 

30,7 

0,05 

14,1 

2. 5-ʨʽʯʥʠʡ ʟʨʫʙ 
ʤʤ Ŀ ʭʚ

-1
 

% 
1,32 

100 

0,93 

70,4 

0,53 

40,0 

0,21 

15,7 

3. 20-ʨʽʯʥʝ ʥʘʩʘʜʞʝʥʥʷ 
ʤʤ Ŀ ʭʚ

-1
 

% 
1,38 

100 

1,02 

73,9 

0,64 

46,6 

0,28 

20,5 

4. 36-ʨʽʯʥʝ ʥʘʩʘʜʞʝʥʥʷ 
ʤʤ Ŀ ʭʚ

.-1 

%
 

1,80 

100 

1,52 

84,5 

1,06 

59,1 

0,68 

37,6 

5. 120-ʨʽʯʥʠʡ ʜʝʨʝʚʦʩʪʘʥ 
ʤʤ Ŀ ʭʚ

.-1 

%
 

2,27 

100 

1,99 

87,6 

1,56 

68,9 

1,08 

47,4 

ɯɯ. ɹʫʢʦʚʽ ʣʽʩʠ ʇʦʣʦʥʠʥʩʴʢʦʛʦ ʭʨʝʙʪʘ ï ɼ2ɻʨɹʢ, 400ï500 ʤ ʥ. ʨ. ʤ. 

1. ʇʘʩʦʚʠʱʝ 
ʤʤ Ŀ ʭʚ

-1 

%
 

1,05 

100 

0,74 

70,5 

0,34 

32,4 

0,14 

13,3 

2. ʉʚʽʞʠʡ ʟʨʫʙ ʙʝʟ ʧʽʜʨʦʩʪʫ 
ʤʤ Ŀ ʭʚ

-1 

%
 

2,98 

100 

2,05 

68,8 

1,25 

41,9 

0,38 

12,8 

3. 8-ʨʽʯʥʠʡ ʽʟ ʟʤʠʢʘʥʥʷʤ ʧʽʜʨʦʩʪʫ 
ʤʤ Ŀ ʭʚ

-1 

%
 

3,36 

100 

2,75 

81,8 

1,70 

50,6 

0,49 

14,6 

4. 25-ʨʽʯʥʠʡ ʤʦʣʦʜʥʷʢ 
ʤʤ Ŀ ʭʚ

-1 

%
 

7,89 

100 

6,62 

83,9 

4,64 

58,8 

3,14 

39,8 

ɯɯɯ. ʄʽʰʘʥʽ ʷʣʠʥʦʚʽ ʣʽʩʠ ɻʦʨʛʘʥ ï ʉ3ɹʢʗʮʗʣ, 800ï1100 ʤ ʥ. ʨ. ʤ. 

1. ʇʦʣʷʥʘ 
ʤʤ Ŀ ʭʚ

-1 

%
 

0,56 

100 

0,48 

86,5 

0,30 

54,2 

0,18 

31,7 

2. 6-ʨʽʯʥʠʡ ʟʨʫʙ 
ʤʤ Ŀ ʭʚ

-1 

%
 

1,12 

100 

1,02 

90,8 

0,86 

76,4 

0,59 

52,9 

3. 17-ʨʽʯʥʠʡ ʤʦʣʦʜʥʷʢ 
ʤʤ Ŀ ʭʚ

-1 

%
 

2,68 

100 

2,34 

87,3 

1,93 

72,1 

1,30 

48,6 

4. 90-ʨʽʯʥʠʡ ʜʝʨʝʚʦʩʪʘʥ 
ʤʤ Ŀ ʭʚ

-1 

%
 

7,24 

100 

6,69 

92,4 

5,92 

81,8 

4,64 

64,1 

 

ʅʘ ʦʩʥʦʚʽ ʟʤʽʥʠ ʧʦʢʘʟʥʠʢʽʚ ʚʦʜʦʧʨʦʥʠʢʥʦʩʪʽ ˇʨʫʥʪʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʾʭʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʽ 

ʜʘʥʠʭ ʧʨʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʧʘʜʘʥʥʷ ʟʣʠʚʦʚʠʭ ʦʧʘʜʽʚ (ʦʩʦʙʣʠʚʦ ʧʦʥʘʜ 1,1 ʤʤ Ŀ ʭʚ
-1
) ʤʦʞʥʘ 

ʩʧʨʦʛʥʦʟʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʥʘ ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ ʚʠʩʦʪʥʠʭ 

ʧʦʷʩʽʚ. ʗʢʱʦ ʽʥʬʽʣʴʪʨʘʮʽʷ ʙʫʜʝ ʙʽʣʴʰʦʶ ʟʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʜʦʱʫ, ʪʦ ʬʦʨʤʫʚʘʥʥʷ ʩʪʦʢʫ ʻ 

ʤʘʣʦʡʤʦʚʽʨʥʠʤ, ʽ ʥʘʚʧʘʢʠ ï ʧʨʠ ʽʥʬʽʣʴʪʨʘʮʽʾ, ʤʝʥʰʽʡ ʟʘ ʰʚʠʜʢʽʩʪʴ ʚʠʧʘʜʘʥʥʷ ʦʧʘʜʽʚ, ʡʦʛʦ 

ʚʠʥʠʢʥʝʥʥʷ ʜʦʩʠʪʴ ʨʝʘʣʴʥʝ. ɯʟ ʘʥʘʣʽʟʫ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʠʧʣʠʚʘʻ ʥʘʩʪʫʧʥʝ. 

ʋ ʚʩʽʭ ʚʠʩʦʪʥʠʭ ʧʦʷʩʘʭ ʧʦʚʝʨʭʥʝʚʠʡ ʩʪʽʢ ʬʦʨʤʫʻʪʴʩʷ ʧʝʨʝʜʫʩʽʤ ʥʘ ʥʝʣʽʩʦʚʠʭ ʫʛʽʜʜʷʭ, 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʩʪʫʧʝʥʷ ʟʚʦʣʦʞʝʥʥʷ ʾʭʥʽʭ ˇʨʫʥʪʽʚ. ʅʘ ʟʨʫʙʘʭ ʽ ʤʦʣʦʜʥʷʢʘʭ ɯ ʢʣʘʩʫ ʚʽʢʫ ʚ 

ʇʝʨʝʜʢʘʨʧʘʪʪʽ ʮʝʡ ʧʨʦʮʝʩ ʤʦʞʝ ʥʘʩʪʫʧʠʪʠ ʧʨʠ ˇʨʫʥʪʦʚʦʤʫ ʟʚʦʣʦʞʝʥʥʽ ʙʣʠʟʴʢʦ 40 ʤʤ, ʫ 

ʤʦʣʦʜʥʷʢʘʭ ɯɯ ʢʣʘʩʫ ʚʽʢʫ ï ʧʨʠ ʦʧʘʜʘʭ ʧʦʥʘʜ 80 ʤʤ ʽ ʚ ʩʪʘʨʰʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ï ʧʨʠ 

ʟʚʦʣʦʞʝʥʥʽ 120 ʤʤ ʽ ʙʽʣʴʰʝ. ʅʘ ʟʨʫʙʘʭ ʙʫʢʦʚʦʛʦ ʧʦʷʩʫ ʚʠʥʠʢʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ 

ʡʤʦʚʽʨʥʝ ʟʘ ˇʨʫʥʪʦʚʦʛʦ ʟʚʦʣʦʞʝʥʥ ̫ʧʦʥʘʜ 80 ʤʤ, ʘ ʫ ʥʘʩʘʜʞʝʥʥʷʭ ʚʽʥ ʤʦʞʝ ʫʪʚʦʨʶʚʘʪʠʩʷ ʟʘ 

ʦʧʘʜʽʚ ʧʦʥʘʜ 120 ʤʤ. ʅʘ ʟʨʫʙʘʭ ʷʣʠʥʦʚʦʛʦ ʧʦʷʩʫ ʮʝʡ ʚʠʜ ʩʪʦʢʫ ʬʦʨʤʫʻʪʴʩʷ ʧʨʠ ʜʦʱʘʭ 40 ʤʤ 

ʽ ʙʽʣʴʰʝ, ʘ ʫ ʷʣʠʥʦʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ï ʘʥʘʣʦʛʽʯʥʦ ʙʫʢʦʚʠʤ ʣʽʩʘʤ. 

ɺʠʩʥʦʚʢʠ. ɺʦʜʦʧʨʦʥʠʢʥ̔ ʩʪʴ ˇʨʫʥʪʽʚ ʢʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʣʽʩʦʨʦʩʣʠʥʥʠʭ 

ʫʤʦʚ (ʪʠʧʽʚ ˇʨʫʥʪʫ), ʣʽʩʠʩʪʦʩʪʽ, ʚʽʢʫ ʥʘʩʘʜʞʝʥʴ ʪʘ ʧʦʛʦʜʥʠʭ ʩʠʪʫʘʮʽʡ. ʇʦʢʘʟʥʠʢʠ ʽʥʬʽʣʴʪʨʘʮʽʾ 

ˇʨʫʥʪʫ ʫ ʛʽʨʩʴʢʠʭ ʫʤʦʚʘʭ ʻ ʫ 2ï3 ʨʘʟʠ ʚʠʱʠʤʠ, ʥʽʞ ʫ ʧʝʨʝʜʛʽʨʥʠʭ. ʋ ʤʽʨʫ ʟʙʽʣʴʰʝʥʥʷ ʚʽʢʫ 

ʥʘʩʘʜʞʝʥʴ ʚʦʥʠ ʟʨʦʩʪʘʶʪʴ ʚ ʦʙʦʭ ʚʠʧʘʜʢʘʭ. 
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ɯʥʬʽʣʴʪʨʘʮʽʷ ˇʨʫʥʪʽʚ ʟʤʝʥʰʫʻʪʴʩʷ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʾʭʥʴʦʾ ʚʦʣʦʛʦʩʪʽ. ʗʢ ʧʨʘʚʠʣʦ, ʮʝʡ 

ʧʨʦʮʝʩ ʥʘʡʰʚʠʜʰʝ ʧʨʦʪʽʢʘʻ ʥʘ ʥʝʣʽʩʦʚʠʭ ʜʽʣʷʥʢʘʭ, ʜʝʱʦ ʧʦʚʽʣʴʥʽʰʝ ï ʥʘ ʟʨʫʙʘʭ ʽ 

ʤʦʣʦʜʥʷʢʘʭ. ʅʘʡʤʝʥʰʝ ʟʤʽʥʶʻʪʴʩʷ ʚʦʜʦʧʨʦʥʠʢʥ̔ ʩʪʴ ˇʨʫʥʪʽʚ ʫ ʩʪʠʛʣʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ.  

ʅʘʡʢʨʘʱʠʤʠ ʚʦʜʦʨʝʛʫʣʶʚʘʣʴʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʚʽʪʣʦ-ʙʫʨʽ ˇʨʫʥʪʠ 

ʙʫʢʦʚʦʛʦ ʧʦʷʩʫ, ʚʽʜʥʦʩʥʦ ʜʦʙʨʠʤʠ ï ʪʝʤʥʦ-ʙʫʨʽ ʱʝʙʝʥʠʩʪʽ ʫ ʷʣʠʥʦʚʠʭ ʣʽʩʘʭ ʽ ʤʝʥʰʠʤʠ ï 

ʙʫʨʦʟʝʤʥʦ-ʧʽʜʟʦʣʠʩʪʽ ʦʛʣʝʻʥʽ ˇʨʫʥʪʠ ʫ ʤʽʰʘʥʠʭ ʣʽʩʘʭ ʇʝʨʝʜʢʘʨʧʘʪʪʷ. 
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ʃ. ʉ. ʆʉɸɼʏʋʂ
*
 

ʉʄʆʃʆʇʈʆɼʋʂʊʀɺʅɯʉʊʔ ʉʆʉʅʀ ɿɺʀʏɸʁʅʆɰ ɯɿ ʈɯɿʅʀʄ ʊʀʇʆʄ 

ʇʈʆʉʊʆʈʆɺʆɻʆ ʈʆɿʄɯʑɽʅʅʗ ɼɽʈɽɺ ɺ ʋʄʆɺɸʍ ʄɸʃʆɻʆ ʇʆʃɯʉʉʗ 
ʅʘʮʽʦʥʘʣʴʥʠʡ ʣʽʩʦʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ 

 
ʅʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʩʪʦʨʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʧʽʜʩʦʯʝʥʦʛʦ ʜʝʨʝʚʦʩʪʘʥʫ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ, ʚʩʪʘʥʦʚʣʝʥʦ 

ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʤʽʱʝʥʥʷ ʜʝʨʝʚ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ ʩʤʦʣʦʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ɺʩʪʘʥʦʚʣʝʥʦ ʟʘʣʝʞʥʦʩʪʽ 

ʩʤʦʣʦʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʽʜ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʪʘ ʧʨʦʩʪʦʨʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʜʝʨʝʚʦʩʪʘʥʫ. ʉʪʚʦʨʶʶʯʠ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ 

ʜʣʷ ʧʨʠʨʦʩʪʫ ʟʘ ʜʽʘʤʝʪʨʦʤ ʽ ʨʦʟʚʠʪʢʦʤ ʢʨʦʥʠ, ʤʦʞʥʘ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʩʤʦʣʦʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʦʩʥʦʚʠʭ 

ʥʘʩʘʜʞʝʥʴ. ʇʨʠʪʘʤʘʥʥʘ ʜʝʨʝʚʘʤ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʚʠʩʦʢʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ ʟʘ ʩʤʦʣʦʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʟʫʤʦʚʣʝʥʘ 

ʧʝʚʥʦʶ ʤʽʨʦʶ ʪʘʢʦʞ ʧʨʦʩʪʦʨʦʚʦʶ ʙʫʜʦʚʦʶ ʜʝʨʝʚʦʩʪʘʥʫ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʩʪʦʨʦʚʦʛʦ ʩʪʦʭʘʩʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʩʦʩʥʦʚʦʛʦ ʥʘʩʘʜʞʝʥʥʷ ʟʘ ʜʘʥʦʶ ʦʟʥʘʢʦʶ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʤʦʣʦʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʩʦʩʥʘ ʟʚʠʯʘʡʥʘ, ʪʠʧ ʨʦʟʤʽʱʝʥʥʷ ʜʝʨʝʚ. 

 

ɺʩʪʫʧ. ʉʤʦʣʦʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʝʨʝʚ, ʧʦʨʷʜ ʽʟ ʛʝʥʝʪʠʯʥʦʶ ʟʫʤʦʚʣʝʥʽʩʪʶ ʮʽʻʾ ʦʟʥʘʢʠ, 

ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʻʪʴʩʷ ʝʢʦʣʦʛʽʯʥʠʤʠ ʪʘ ʣʽʩʽʚʥʠʯʦ-ʪʘʢʩʘʮʽʡʥʠʤʠ ʫʤʦʚʘʤʠ ʨʦʩʪʫ ʜʝʨʝʚ. 

ɼʣʷ ʩʝʣʝʢʮʽʡʥʦʛʦ ʚʽʜʙʦʨʫ ʜʝʨʝʚ ʟʘ ʦʟʥʘʢʦʶ ʩʤʦʣʦʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʦʩʪʫ ʪʘ ʧʨʦʩʪʦʨʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʩʦʩʥʦʚʦʛʦ ʥʘʩʘʜʞʝʥʥʷ, ʱʦ ʤʘʻ ʷʢ ʥʘʫʢʦʚʠʡ, 

ʪʘʢ ʽ ʧʨʘʢʪʠʯʥʠʡ ʽʥʪʝʨʝʩ. ʇʽʜ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʥʘʩʘʜʞʝʥʥʷ ʤʠ ʨʦʟʫʤʽʻʤʦ ʚʟʘʻʤʥʝ 

ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʝʨʝʚ ʽ ʾʭʥʽʭ ʢʨʦʥ ʚʽʜʥʦʩʥʦ ʦʜʠʥ ʦʜʥʦʛʦ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʫʤʦʚ 

ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ, ʧʦʭʦʜʞʝʥʥʷ ʽ ʬʦʨʤʫʚʘʥʥʷ ʥʘʩʘʜʞʝʥʥʷ. ʆʜʠʥʠʮʝʶ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʚ ʜʝʨʝʚʦʩʪʘʥʘʭ ʻ ʦʩʦʙʠʥʘ ʘʙʦ ʞ ʛʨʫʧʘ ʦʩʦʙʠʥ. ʆʩʥʦʚʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʜʝʨʝʚʦʩʪʘʥʽʚ ʻ ʱʽʣʴʥʽʩʪʴ, ʧʽʜ ʷʢʦʶ ʨʦʟʫʤʽʶʪʴ 

ʩʝʨʝʜʥʶ ʢʽʣʴʢʽʩʪʴ ʦʩʦʙʠʥ ʧʝʚʥʦʛʦ ʚʠʜʫ ʥʘ ʦʜʠʥʠʮʽ ʧʣʦʱʽ, ʪʠʧ ʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʤʽʱʝʥʥʷ 

ʦʩʦʙʠʥ ʧʦ ʧʣʦʱʽ. ʉʘʤʝ ʭʘʨʘʢʪʝʨ ʨʦʟʤʽʱʝʥʥʷ ʜʝʨʝʚ ʥʘ ʧʣʦʱʽ ʻ ʥʘʡʚʘʞʣʠʚʽʰʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʧʨʦʩʪʦʨʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʥʘʩʘʜʞʝʥʥʷ.  

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʴ. ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʩʤʦʣʦʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʦʩʥʠ 

ʟʚʠʯʘʡʥʦʾ (Pinus sylvestris L.) ʥʘ ʧʽʜʩʪʘʚʽ ʘʥʘʣʽʟʫ ʪʘʢʩʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʧʨʦʩʪʦʨʦʚʦʾ 

ʩʪʨʫʢʪʫʨʠ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʦ ʯʠʩʪʽ ʩʦʩʥʦʚʽ ʥʘʩʘʜʞʝʥʥʷʭ ʫ ʚʽʮʽ 78 ʨʦʢʽʚ ʚ ʫʤʦʚʘʭ ʩʚʽʞʦʛʦ 

ʩʦʩʥʦʚʦʛʦ ʩʫʙʦʨʫ (ɼʇ çʈʘʜʝʭʽʚʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè). ɿʘ ʩʤʦʣʦʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʜʝʨʝʚʘ ʫ 

ʟʘʧʽʜʩʦʯʝʥʦʤʫ ʜʝʨʝʚʦʩʪʘʥʽ ʙʫʣʠ ʨʦʟʜʽʣʝʥʽ ʥʘ 5 ʢʘʪʝʛʦʨʽʡ: 1 ï ʥʠʟʴʢʦʾ ʩʤʦʣʦʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ī 

ʚʠʭʽʜ ʞʠʚʠʮʽ ʥʝ ʧʝʨʝʚʠʱʫʻ 40 % ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʜʣʷ ʜʘʥʦʛʦ ʥʘʩʘʜʞʝʥʥʷ; 2 ï ʟʥʠʞʝʥʦʾ ï 41ï

80 %; 3 ï ʩʝʨʝʜʥʴʦʾ ï 81ï120 %; 4 ï ʧʽʜʚʠʱʝʥʦʾ ï 121ï160 %; 5 ï ʚʠʩʦʢʦʾ ï 161 % ʽ ʙʽʣʴʰʝ [3]. 

ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʥʘʩʘʜʞʝʥʥʷ ʥʘʤʠ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʧʦʣʴʦʚʘ 

ʛʝʦʛʨʘʬʽʯʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʩʠʩʪʝʤʘ Field-Map (IFER-Monitoring and Mapping Solutions. S.r.o.) 

[7]. ʎʝ ʜʘʣʦ ʟʤʦʛʫ ʧʨʠ ʨʦʙʦʪʽ ʚ ʧʦʣʴʦʚʠʭ ʫʤʦʚʘʭ ʧʦʻʜʥʘʪʠ ʚ ʻʜʠʥʦʤʫ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ 

ʬʦʨʤʫʚʘʥʥʷ ʘʪʨʠʙʫʪʠʚʥʦʾ ʡ ʢʘʨʪʦʛʨʘʬʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʣʽʩʦʚʽ ʦʙôʻʢʪʠ, ʤʘʢʩʠʤʘʣʴʥʦ 

ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʧʨʦʮʝʜʫʨʫ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘʢʩʘʮʽʡʥʠʭ ʪʘ ʽʥʰʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʘ ʪʘʢʦʞ 

ʚʽʜʦʙʨʘʟʠʪʠ ʜʝʨʝʚʘ ʥʘ ʝʣʝʢʪʨʦʥʥʽʡ ʢʘʨʪʽ ʢʦʤʧôʶʪʝʨʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ 

ʧʦʣʴʦʚʠʭ ʨʦʙʽʪ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʅʘ ʧʨʘʢʪʠʮʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʨʠ ʪʠʧʠ ʨʦʟʧʦʜʽʣʫ ʜʝʨʝʚ ʥʘ 

ʧʣʦʱʽ: ʚʠʧʘʜʢʦʚʠʡ, ʨʝʛʫʣʷʨʥʠʡ ʪʘ ʛʨʫʧʦʚʠʡ (ʢʦʥʪʘʛʽʦʟʥʠʡ) [4]. ʈʝʛʫʣʷʨʥʠʡ ʪʠʧ ʨʦʟʪʘʰʫ-

ʚʘʥʥʷ ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʥʘʩʘʜʞʝʥʴ, ʷʢʽ ʩʪʚʦʨʝʥʽ ʩʘʜʽʥʥʷʤ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ, ʢʦʥʪʘʛʽʦʟʥʠʡ ï 

ʜʣʷ ʧʨʠʨʦʜʥʠʭ ʥʘʩʘʜʞʝʥʴ, ʦʩʦʙʣʠʚʦ ʧʦʨʦʩʣʝʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʘ ʚʠʧʘʜʢʦʚʠʡ ï ʜʣʷ 

ʥʘʩʽʥʥʻʚʠʭ ʥʘʩʘʜʞʝʥʴ ʟ ʧʦʨʽʚʥʷʥʦ ʨʽʚʥʦʤʽʨʥʠʤ ʨʦʟʤʽʱʝʥʥʷʤ ʜʝʨʝʚ. ʍʘʨʘʢʪʝʨʥʦʶ 

ʦʩʦʙʣʠʚʽʩʪʶ ʛʨʫʧʦʚʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʜʝʨʝʚ ʻ ʥʘʙʣʠʞʝʥʥʷ ʾʭ ʦʜʥʝ ʜʦ ʦʜʥʦʛʦ ʟ ʫʪʚʦʨʝʥʥʷʤ 

ʧʝʚʥʠʭ ʦʙôʻʜʥʘʥʴ, ʱʦ ʚʠʜʽʣʷʶʪʴʩʷ ʚ ʥʘʩʘʜʞʝʥʥʷʭ. ɿʘ ʚʠʧʘʜʢʦʚʦʛʦ ʨʦʟʤʽʱʝʥʥ ̫ʚʩʽ ʪʦʯʢʠ ʥʘ 

ʧʣʦʱʠʥʽ ʤʘʶʪʴ ʨʽʚʥʫ ʡʤʦʚʽʨʥʽʩʪʴ ʟʘʡʤʘʪʠ ʙʫʜʴ-ʷʢʝ ʧʦʣʦʞʝʥʥʷ. ɹʽʣʴʰʽʩʪʴ ʜʦʩʣʽʜʥʠʢʽʚ 

ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʚʠʧʘʜʢʦʚʠʡ ʪʠʧ ʨʦʟʪʘʰʫʚʘʥʥʷ ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʯʠʩʪʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ 

ʩʦʩʥʠ, ʘ ʧʝʨʝʭʽʜ ʜʦ ʚʠʧʘʜʢʦʚʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʩʦʙʠʥ ʧʦʚʥʽʩʪʶ ʟʘʚʝʨʰʫʻʪʴʩʷ ʚʞʝ ʚ 

                                                 
*
 É ʃ. ʉ. ʆʩʘʜʯʫʢ, 2015 
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55 ʨʦʢʽʚ [2, 6]. ɼʣʷ ʘʥʘʣʽʟʫ ʨʦʟʤʽʱʝʥʥʷ ʦʩʦʙʠʥ ʥʘ ʧʣʦʱʽ ʚʠʢʦʨʠʩʪʘʥʦ ʡʤʦʚʽʨʥʽʩʥʦ-

ʪʝʦʨʝʪʠʯʥʠʡ ʧʽʜʭʽʜ. ɺʽʥ ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʝʦʨʽʾ ʛʝʦʤʝʪʨʠʯʥʠʭ ʤ̔ʦʚʽʨʥʦʩʪʝʡ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʾʾ 

ʜʚʦʤʽʨʥʦʤʫ ʚʠʧʘʜʢʫ ï ʨʦʟʤʽʱʝʥʥʽ ʪʦʯʦʢ ʥʘ ʧʣʦʱʠʥʽ. ʊʦʯʢʘʤʠ ʥʘ ʧʣʦʱʠʥʽ ʧʦʩʪʘʶʪʴ ʜʝʨʝʚʘ ʟ 

ʧʝʚʥʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ. ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʦʟʤʽʱʝʥʥʷ ʜʝʨʝʚ ʚʠʟʥʘʯʘʣʠ ʪʠʧ ʨʦʟʤʽʱʝʥʥʷ ʜʝʨʝʚ 

ʟʘ ʤʝʪʦʜʠʢʦʶ ʂʣʘʬʘʤʘ ʪʘ ʂʦʢʩʘ ʥʘ ʦʩʥʦʚʽ ʽʥʜʝʢʩʫ ʂʦʢʩʘ (ɯʢ) [5].  

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʪʠʧʫ ʨʦʟʤʽʱʝʥʥʷ ʜʝʨʝʚ ʩʚʽʜʯʘʪʴ ʧʨʦ ʰʪʫʯʥʝ ʧʦʭʦʜʞʝʥʥʷ 

ʜʝʨʝʚʦʩʪʘʥʽʚ ʥʘ ʧʨʦʙʥʠʭ ʧʣʦʱʘʭ (ʪʘʙʣ. 1). 
ʊʘʙʣʠʮʷ 1 

ʇʦʢʘʟʥʠʢʠ ʪʠʧʫ ʨʦʟʤʽʱʝʥʥʷ ʜʝʨʝʚ ʪʘ ʾʭʥ ̫ʩʤʦʣʦʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʊʠʧ ʨʦʟʤʽʱʝʥʥʷ 

ʜʝʨʝʚ 

ɻʫʩʪʦʪʘ, 

ʰʪ./ʛʘ 

ʂʽʣʴʢʽʩʪʴ 

ʢʚʘʜʨʘʪʽʚ, ʰʪ. 
ɼʠʩʧʝʨʩʽʷ, d

2
 
ʉʝʨʝʜʥʷ ʯʠʩʝʣʴʥʽʩʪʴ 

ʜʝʨʝʚ ʫ ʢʚʘʜʨʘʪʽ, ʰʪ. 
ɯʥʜʝʢʩ, ɯʢ 

ʉʤʦʣʦʧʨʦ-

ʜʫʢʪʠʚʥʽʩʪʴ, 

ʛ/ʢʧʜ 

ɻʨʫʧʦʚʠʡ  411 10 12,2 10,9 1,12 33,7 

ʈʽʚʥʦʤʽʨʥʠʡ 388 12 1,5 4,7 0,32 36,7 

ɺʠʧʘʜʢʦʚʠʡ  352 12 8,2 8,5 0,96 37,2 

ʇʨʠʤʽʪʢʘ: ʢʧʜ ï ʢʘʨʦʧʽʜʥʦʚʢʘ 

 

ɼʝʨʝʚʦʩʪʘʥ ʟ ʙʽʣʴʰʦʶ ʛʫʩʪʦʪʦʶ ʜʝʨʝʚ ʧʨʠ ʛʨʫʧʦʚʦʤʫ ʪʠʧʽ ʨʦʟʤʽʱʝʥʥʷ ʤʘʻ ʥʘʡʤʝʥʰʫ 

ʩʤʦʣʦʧʨʦʜʫʢʪʠʚʥʽʩʪʴ (33,7 ʛ ʟ ʢʘʨʦʧʽʜʥʦʚʢʠ), ʽ ʥʘʚʧʘʢʠ, ʫ ʜʝʨʝʚʦʩʪʘʥʽ ʽʟ ʥʘʡʤʝʥʰʦʶ 

ʛʫʩʪʦʪʦʶ ʜʝʨʝʚ ʧʨʠ ʚʠʧʘʜʢʦʚʦʤʫ ʨʦʟʤʽʱʝʥʥʽ ʜʝʨʝʚ ʚʠʭʽʜ ʞʠʚʠʮʽ  ̒ʥʘʡʚʠʱʠʤ (ʜʠʚ. ʪʘʙʣ. 1). 

ʅʘʡʙʽʣʴʰʘ ʞ ʢʽʣʴʢʽʩʪʴ ʜʝʨʝʚ ʥʘʡʥʠʞʯʠʭ 1 ʪʘ 2 ʢʘʪʝʛʦʨʽʡ ʩʤʦʣʦʧʨʦʜʫʢʪʠʚʥʦʩʪʽ (ʩʚʽʪʣʽʰʝ 

ʟʘʙʘʨʚʣʝʥʥʷ, ʨʠʩ. 1) ʟʥʘʭʦʜʠʪʴʩʷ ʩʘʤʝ ʚ ʙʽʦʛʨʫʧʘʭ  ̔ʛʫʩʪʠʭ ʢʫʨʪʠʥʘʭ. 

 
ʈʠʩ. 1 ï ʂʘʨʪʦʛʨʘʤʘ ʛʨʫʧʦʚʦʛʦ ʪʠʧʫ ʨʦʟʤʽʱʝʥʥʷ ʜʝʨʝʚ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ  

ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ ʩʤʦʣʦʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

 

ɼʝʨʝʚʘ ʽʟ ʧʽʜʚʠʱʝʥʦʶ ʪʘ ʚʠʩʦʢʦʶ ʩʤʦʣʦʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 5 ʽ 6 ʢʘʪʝʛʦʨʽʡ (ʪʝʤʥʽʰʝ 

ʟʘʙʘʨʚʣʝʥʥʷ, ʜʠʚ. ʨʠʩ.1) ʟʦʩʝʨʝʜʞʝʥʥʽ ʨʽʚʥʦʤʽʨʥʦ ʥʘ ʫʩʽʡ ʧʨʦʙʥʽʡ ʧʣʦʱʽ ʧʝʨʝʚʘʞʥʦ ʥʘ ʤʝʞʽ 

ʙʽʦʛʘʣʷʚʠʥ. ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʘʶʪʴ ʟʤʦʛʫ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ 

ʤʦʞʣʠʚʽʩʪʴ ʩʝʣʝʢʮʽʡʥʠʤʠ ʨʫʙʢʘʤʠ ʜʦʛʣʷʜʫ ʩʬʦʨʤʫʚʘʪʠ ʥʘʩʘʜʞʝʥʥʷ ʧʽʜʚʠʱʝʥʦʾ 

ʩʤʦʣʦʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ ʞʠʚʣʝʥʥʷ ʪʘ ʦʩʚʽʪʣʝʥʦʩʪʽ ʜʝʨʝʚ. ʗʢ 

ʚʽʜʦʤʦ, ʜʣʷ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʚ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʨʦʩʪʫ ʬʘʢʪʦʨʦʤ, ʱʦ ʣʽʤʽʪʫʻ ʨʽʩʪ ʜʝʨʝʚʘ, ʻ 
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ʩʘʤʝ ʦʩʚʽʪʣʝʥʽʩʪʴ ʜʝʨʝʚ ʛʦʣʦʚʥʦʾ ʧʦʨʦʜʠ, ʪʦʙʪʦ ʚ ʧʨʦʮʝʩʽ ʣʽʩʦʚʠʨʦʱʫʚʘʥʥʷ ʦʩʥʦʚʥʫ ʨʦʣʴ 

ʚʽʜʽʛʨʘʻ ʣʽʩʽʚʥʠʯʠʡ ʘʩʧʝʢʪ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʥʘʩʘʜʞʝʥʴ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʫ ʩʝʨʝʜʥʽʭ ʙʽʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʝʨʝʚ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ 

ʩʤʦʣʦʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 2. 
ʊʘʙʣʠʮʷ 2 

ɹʽʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʜʝʨʝʚ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ ʩʤʦʣʦʧʨʦʜʫʢʪʠʚʥʦʩʪʽ  

ʟʘ ʨʽʟʥʠʭ ʪʠʧʽʚ ʨʦʟʤʽʱʝʥʥʷ ʜʝʨʝʚ 

ʂ
ʘ
ʪ
ʝ
ʛ
ʦ
ʨ
ʽ
ʷ
 

ʩ
ʤ
ʦ
ʣ
ʦ
ʧ
ʨ
ʦ
ʜ
ʫ
ʢ

-
ʪ
ʠ
ʚ
ʥ
ʦ
ʩ
ʪ
ʽ

 ɼʽʘʤʝʪʨ ʥʘ ʚʠʩʦʪʽ 

1,3 ʤ, ʩʤ 
ɺʠʩʦʪʘ ʜʝʨʝʚ, ʤ 

ɺʠʩʦʪʘ ʜʦ ʧʦʯʘʪʢʫ 

ʢʨʦʥʠ, ʤ 

ʇʣʦʱʘ ʧʨʦʝʢʮʽʾ  

ʢʨʦʥʠ, ʤ
2
 

ʄʽʥʽʤʘʣʴʥʘ 

ʚʽʜʩʪʘʥʴ ʤʽʞ 

ʜʝʨʝʚʘʤʠ, ʤ 

M Ñ m % M Ñ m % M Ñ m % M Ñ m % M Ñ m % 

ɻʨʫʧʦʚʠʡ 

1 27,7 Ñ 2,3 87,6 22,2 Ñ 0,1 99,9 16,5 Ñ 0,2 101,4 11,13 Ñ 1,4 74,8 2,1 Ñ 0,3 69,9 

2 28,9 Ñ 0,9 91,2 22,2 Ñ 0,1 99,8 16,2 Ñ 0,1 99,4 11,8 Ñ 1,0 79,3 2,8 Ñ 0,2 94,8 

3 31,2 Ñ 0,9 98,8 22,3 Ñ 0,1 100,2 16,4 Ñ 0,1 100,4 14,6 Ñ 1,1 98,0 3,0 Ñ 0,2 100,3 

4 34,6 Ñ 1,0 109,5 22,3 Ñ 0,1 100,1 16,3 Ñ 0,1 99,8 17,7 Ñ 1,6 118,6 3,2 Ñ 0,3 107,0 

5 36,4 Ñ 2,3 115,1 22,1 Ñ 0,3 99,3 16,1 Ñ 0,2 98,9 22,0 Ñ 5,5 148,0 3,3 Ñ 0,7 112,1 

ʉʝʨʝʜʥʻ 31,6 Ñ 0,6 100,0 22,3 Ñ 0,1 100,0 16,3 Ñ 0,1 100,0 14,9 Ñ 0,7 100,0 3,0 Ñ 0,1 100,0 

ʈʽʚʥʦʤʽʨʥʠʡ 

1 21,5 Ñ 0,0 68,4 21,0 Ñ 0,0 93,6 15,2 Ñ 0,0 94,8 13,0 Ñ 0,0 81,8 3,7 Ñ 0,0 108,0 

2 29,4 Ñ 0,8 93,4 22,3 Ñ 0,1 99,6 15,9 Ñ 0,1 99,4 13,2 Ñ 1,6 88,9 3,3 Ñ 0,3 97,9 

3 29,6 Ñ 0,7 94,0 22,3 Ñ 0,1 99,2 15,9 Ñ 0,1 99,3 13,2 Ñ 1,3 88,7 3,2 Ñ 0,2 93,2 

4 32,9 Ñ 1,3 104,7 22,7 Ñ 0,1 101,0 16,2 Ñ 0,1 100,9 15,7 Ñ 2,1 105,4 3,4 Ñ 0,3 99,4 

5 36,2 Ñ 2,6 115,3 22,8 Ñ 0,1 101,4 16,2 Ñ 0,1 101,0 16,7 Ñ 2,12 111,9 4,1 Ñ 0,4 122,7 

ʉʝʨʝʜʥʻ 31,4 Ñ 0,6 100,0 22,4 Ñ 0,1 100,0 16,0 Ñ 0,1 100,0 14, 9 Ñ 0,9 100,0 3,4 Ñ 0,1 100,0 

ɺʠʧʘʜʢʦʚʠʡ 

1 23,4 Ñ 0,0 75,5 22,3 Ñ 0,9 98,4 16,2 Ñ 0,9 98,1 9,6 Ñ 0,1 71,4 1,9 Ñ 0,1 55,5 

2 29,5 Ñ 1,2 95,1 22,5 Ñ 0,1 99,7 16,4 Ñ 0,1 99,8 11,8 Ñ 1,3 87,6 3,4 Ñ 0,2 101,4 

3 30,2 Ñ 0,5 97,3 22,5 Ñ 0,1 99,5 16,3 Ñ 0,1 99,3 12,7 Ñ 0,8 94,8 2,9 Ñ 0,1 86,6 

4 34,0 Ñ 2,5 109,7 22,8 Ñ 0,2 101,0 16,7 Ñ 0,28 101,6 15,4 Ñ 1,9 114,7 3,8 Ñ 0,4 108,6 

5 38,9 Ñ 2,3 125,7 23,3 Ñ 0,1 102,9 17,0 Ñ 0,1 103,3 21,5 Ñ 2,5 160,2 3,9 Ñ 0,4 115,0 

ʉʝʨʝʜʥʻ 31,0 Ñ 0,6 100,0 22,6 Ñ 0,1 100,0 16,5 Ñ 0,1 100,0 13,4 Ñ 0,6 100,0 3,4 Ñ 0,1 100,0 

 

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʪʘʙʣ. 2 ʜʘʻ ʟʤʦʛʫ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ ʥʘʷʚʥʽʩʪʴ 

ʚʽʜʤʽʥʥʦʩʪʝʡ ʟʘ ʙʽʦʤʝʪʨʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʜʝʨʝʚ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ ʩʤʦʣʦʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ʋʩʽ ʧʦʢʘʟʥʠʢʠ ʤʦʨʬʦʤʝʪʨʠʯʥʦʾ ʪʘ ʧʨʦʩʪʦʨʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʜʝʨʝʚ ʥʘ ʧʨʦʙʥʠʭ ʧʣʦʱʘʭ ʤʘʶʪʴ 

ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʨʦʩʪʘʥʥʷ ʫ ʤʽʨʫ ʧʽʜʚʠʱʝʥʥʷ ʢʘʪʝʛʦʨʽʾ ʩʤʦʣʦʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. ɿʥʘʯʥʦʶ 

ʚʽʜʤʽʥʥʽʩʪʶ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ, ʷʢ ʜʽʘʤʝʪʨ ʜʝʨʝʚʘ ʪʘ ʧʣʦʱʘ ʧʨʦʝʢʮʽʾ ʢʨʦʥʠ. 

ɿʦʢʨʝʤʘ, ʥʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ ʽʟ ʚʠʧʘʜʢʦʚʠʤ ʨʦʟʤʽʱʝʥʥʷʤ ʨʽʟʥʠʮʷ ʤʽʞ ʜʽʘʤʝʪʨʘʤʠ ʜʝʨʝʚ 

ʢʨʘʡʥʽʭ ʢʘʪʝʛʦʨʽʡ ʩʷʛʘʻ 50 %, ʘ ʨʽʟʥʠʮʷ ʟʘ ʧʣʦʱʝʶ ʧʨʦʝʢʮʽʡ ʢʨʦʥ ï 90 %.  

ʗʢ ʩʚʽʜʯʠʪʴ ʨʦʟʧʦʜʽʣ ʢʽʣʴʢʦʩʪʽ ʜʝʨʝʚ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ ʩʤʦʣʦʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʫ ʥʘʩʘʜʞʝʥʥʽ 

ʜʝʨʝʚʘ ʢʘʪʝʛʦʨʽʾ ʟʽ ʟʥʠʞʝʥʠʤ ʚʠʭʦʜʦʤ ʞʠʚʠʮʽ ʧʝʨʝʚʝʨʰʫʶʪʴ ʢʽʣʴʢʽʩʪʴ ʜʝʨʝʚ ʽʟ ʧʽʜʚʠʱʝʥʦʶ 

ʩʤʦʣʦʧʨʦʜʫʢʪʠʚʥʽʩʪʶ (ʨʠʩ. 2). 

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭ, ʥʘʚʝʜʝʥʠʭ ʫ ʪʘʙʣ. 2, ʜʘʻ ʟʤʦʛʫ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ ʥʝʟʥʘʯʥʽ 

ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʙʽʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʘʭ ʜʝʨʝʚ ʥʘ ʧʨʦʙʥʠʭ ʧʣʦʱʘʭ ʽʟ ʨʽʟʥʠʤ ʪʠʧʦʤ 

ʨʦʟʤʽʱʝʥʥʷ ʜʝʨʝʚ. ɺʠʷʚʣʝʥʦ ʟʥʘʯʥʫ ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʟʘ ʜʽʘʤʝʪʨʘʤʠ ʜʝʨʝʚ ʽ ʚʠʩʦʢʫ ï ʟʘ ʧʣʦʱʝʶ 

ʧʨʦʝʢʮʽʾ ʢʨʦʥʠ ʪʘ ʤʽʥʽʤʘʣʴʥʦʶ ʚʽʜʩʪʘʥʥʶ ʤʽʞ ʜʝʨʝʚʘʤʠ. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʥʘʡʙʽʣʴʰʫ ʯʘʩʪʢʫ 

(37ï52 %) ʫ ʜʝʨʝʚʦʩʪʘʥʽ ʩʪʘʥʦʚʣʷʪʴ ʜʝʨʝʚʘ ʽʟ ʩʝʨʝʜʥʴʦʶ ʩʤʦʣʦʧʨʦʜʫʢʪʠʚʥʽʩʪʶ. ɿʘ 

ʚʠʧʘʜʢʦʚʦʛʦ ʨʦʟʤʽʱʝʥʥ ̫ ʜʝʨʝʚ ʫ ʜʝʨʝʚʦʩʪʘʥʽ ʢʽʣʴʢʽʩʪʴ ʜʝʨʝʚ ʽʟ ʩʝʨʝʜʥʴʦʶ ʩʤʦʣʦʧʨʦ-

ʜʫʢʪʠʚʥʽʩʪʶ ʻ ʥʘʡʙʽʣʴʰʦʶ, ʱʦ ʚʽʜʙʫʣʦʩ ̫ʟʘ ʨʘʭʫʥʦʢ ʟʤʽʥʠ ʢʽʣʴʢʦʩʪʽ ʜʝʨʝʚ ʽʟ ʧʽʜʚʠʱʝʥʦʶ 

ʩʤʦʣʦʧʨʦʜʫʢʪʠʚʥʽʩʪʶ. ʏʘʩʪʢʘ ʜʝʨʝʚ ʟʽ ʟʥʠʞʝʥʦʶ ʩʤʦʣʦʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʩʪʘʥʦʚʠʪʴ 22ï33 %, 



ʃɯʉɯɺʅʀʎʊɺʆ ɯ ɸɻʈʆʃɯʉʆʄɽʃɯʆʈɸʎɯʗ 

ʍʘʨʢʽʚ: ʋʢʨʅɼɯʃɻɸ, 2015. ï ɺʠʧ. 126 

 

90 

ʏʘʩʪʢʘ ʜʝʨʝʚ ʽʟ ʜʫʞʝ ʚʠʩʦʢʦʶ ʩʤʦʣʦʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʷʢʽ ʩʪʘʥʦʚʣʷʪʴ ʽʥʪʝʨʝʩ ʜʣʷ ʩʝʣʝʢʮʽʾ, ʥʝ 

ʧʝʨʝʚʠʱʫʻ 5ï8 %.  

 

 
 

ʈʠʩ. 2 ï ʈʦʟʧʦʜʽʣ ʢʽʣʴʢʦʩʪʽ ʜʝʨʝʚ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ ʩʤʦʣʦʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʠ ʨʽʟʥʦʤʫ ʪʠʧʽ ʨʦʟʤʽʱʝʥʥʷ 

 

ʉʪʫʧʽʥʴ ʟʘʣʝʞʥʦʩʪʽ ʩʤʦʣʦʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʜʝʨʝʚ ʚʽʜ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʪʘ ʧʨʦʩʪʦʨʦʚʦʾ 

ʙʫʜʦʚʠ ʜʝʨʝʚʦʩʪʘʥʫ ʦʮʽʥʝʥʦ ʯʝʨʝʟ ʢʦʝʬʽʮʽʻʥʪʠ ʧʘʨʥʦʾ ʢʦʨʝʣʷʮʽʾ (ʪʘʙʣ. 3). 
ʊʘʙʣʠʮʷ 3 

ʂʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʩʤʦʣʦʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʪʘ ʙʽʦʤʝʪʨʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʜʝʨʝʚʘ 

ʊʠʧ ʨʦʟʤʽʱʝʥʥʷ 

ʜʝʨʝʚ 

ɼʽʘʤʝʪʨ ʥʘ 

ʚʠʩʦʪʽ 1,3 ʤ, 

ʩʤ 

ɺʠʩʦʪʘ 

ʜʝʨʝʚʘ, ʤ 

ɺʠʩʦʪʘ 

ʧʨʠʢʨʽʧʣʝʥʥʷ 

ʢʨʦʥʠ, ʤ 

ʇʣʦʱʘ 

ʧʨʦʝʢʮʽʾ  

ʢʨʦʥʠ, ʤ
2
 

ʄʽʥʽʤʘʣʴʥʘ ʚʽʜʩʪʘʥʴ 

ʤʽʞ ʜʝʨʝʚʘʤʠ, ʤ 

min1 min2 

ɻʨʫʧʦʚʠʡ ʜʦ 

ʨʽʚʥʦʤʽʨʥʦʛʦ 
0,46* 0,16 ï 0,10 0,45* 0,18 0,27* 

ʈʽʚʥʦʤʽʨʥʠʡ 0,45* 0,35* 0,31 0,12 0,07 0,25* 

ɺʠʧʘʜʢʦʚʠʡ ʜʦ 

ʨʽʚʥʦʤʽʨʥʦʛʦ 
0,51* 0,41* 0,32* 0,45* 0,12 0,10 

*ɿʚôʷʟʦʢ ʜʦʩʪʦʚʽʨʥʠʡ (t05 = 1,99õ2,02). 

 

ʈʦʟʛʣʷʜʘʶʯʠ ʟʚôʷʟʦʢ ʩʤʦʣʦʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟ ʜʽʘʤʝʪʨʦʤ ʜʝʨʝʚʘ, ʚʠʷʚʠʣʠ ʣʽʥʽʡʥʫ 

ʟʘʣʝʞʥʽʩʪʴ, ʧʦʚôʷʟʘʥʫ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʩʤʦʣʦʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʫ ʤʽʨʫ ʟʨʦʩʪʘʥʥʷ ʜʽʘʤʝʪʨʘ 

ʩʪʦʚʙʫʨʘ (r = 0,45ï0,51) (ʜʠʚ. ʪʘʙʣ. 3). ʇʨʠ ʛʨʫʧʦʚʦʤʫ ʪʘ ʚʠʧʘʜʢʦʚʦʤʫ ʪʠʧʽ ʨʦʟʤʽʱʝʥʥʷ ʜʝʨʝʚ 

ʤʽʞ ʩʤʦʣʦʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʪʘ ʧʣʦʱʝʶ ʧʨʦʝʢʮʽʾ ʢʨʦʥʠ ʽʩʥʫʚʘʚ ʟʚôʷʟʦʢ ʧʦʤʽʨʥʦʾ ʪʽʩʥʦʪʠ 

(r = 0,45), ʘ ʧʨʠ ʨʽʚʥʦʤʽʨʥʦʤʫ ʨʦʟʤʽʱʝʥʥʽ ʪʘʢʠʡ ʟʚôʷʟʦʢ ʚʠʷʚʠʚʩʷ ʩʣʘʙʢʠʤ ʽ ʥʝʜʦʩʪʦʚʽʨʥʠʤ 

(r = 0,12). ʋ ʛʫʩʪʽʰʠʭ ʥʘʩʘʜʞʝʥʥʷʭ (ʫ ʨʘʟʽ ʛʨʫʧʦʚʦʛʦ ʪʘ ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʜʝʨʝʚ) 

ʧʨʦʩʪʝʞʫʚʘʣʘʩʷ ʪʝʥʜʝʥʮʽʷ ʟʘʣʝʞʥʦʩʪʽ ʩʤʦʣʦʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʽʜ ʤʽʥʽʤʘʣʴʥʦʾ ʚʽʜʜʘʣʽ ʤʽʞ 

ʜʝʨʝʚʘʤʠ (r = 0,25õ0,27). ʎʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʙʽʣʴʰ ʚʠʨʘʞʝʥʠʤ ʢʦʥʢʫʨʝʥʪʥʠʤ ʚʟʘʻʤʦ-

ʚʧʣʠʚʦʤ ʤʽʞ ʜʝʨʝʚʘʤʠ ʧʨʠ ʮʠʭ ʪʠʧʘʭ ʨʦʟʤʽʱʝʥʥʷ ʜʝʨʝʚ. ʅʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ ʟ ʚʠʧʘʜʢʦʚʠʤ 

ʨʦʟʤʽʱʝʥʥʷʤ ʜʝʨʝʚ ʪʘʢʦʾ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʥʝ ʚʠʷʚʣʝʥʦ (r = 0,10). ɯʥʰʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ ʪʘʢʦʞ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʛʘʣʴʥʠʡ ʚʠʭʽʜ ʞʠʚʠʮʽ ʫ ʥʘʩʘʜʞʝʥʥʽ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʟʫʤʦʚʣʝʥʠʡ 

ʧʘʨʘʤʝʪʨʘʤʠ ʜʝʨʝʚʘ ʪʘ ʢʣʘʩʘʤʠ ʱʽʣʴʥʦʩʪʽ ʜʝʨʝʚ [1]. ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʽʚ ʧʨʦʩʪʦʨʦʚʦʾ 

ʩʪʨʫʢʪʫʨʠ ʥʘʩʘʜʞʝʥʥʷ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʚʠʷʚʣʝʥʦ, ʱʦ ʧʦʜʽʙʥʠʡ ʚʠʭʽʜ ʞʠʚʠʮʽ ʻ ʭʘʨʘʢʪʝʨʥʠʤ 

ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʜʝʨʝʚʘ ʥʘ ʚʽʜʩʪʘʥ ̔ʜʦ 5 ʤ ʦʜʥʝ ʚʽʜ ʦʜʥʦʛʦ [8]. 
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ʂʘʪʝʛʦʨʽʷ ʩʤʦʣʦʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʛʨʫʧʦʚʠʡ ʨʽʚʥʦʤʽʨʥʠʡ ʚʠʧʘʜʢʦʚʠʡ 
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ɺʠʩʥʦʚʢʠ. ɼʦʚʝʜʝʥʦ ʽʩʥʫʚʘʥʥʷ ʥʝʟʥʘʯʥʦ ʾ ʧʨʷʤʦʣʽʥʽʡʥʦ ʾ ʟʘʣʝʞʥʦʩʪʽ ʩʤʦʣʦʧʨʦʜʫʢ-

ʪʠʚʥʦʩʪʽ ʜʝʨʝʚ ʩʦʩʥʠ ʚʽʜ ʜʽʘʤʝʪʨʘ ʩʪʦʚʙʫʨʘ, ʧʘʨʘʤʝʪʨʽʚ ʢʨʦʥʠ ʪʘ ʚʽʜʩʪʘʥʽ ʤʽʞ ʜʝʨʝʚʘʤʠ. 

ʉʤʦʣʦʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʝʨʝʚ ʧʝʚʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʠʥʥʠʢʽʚ ʧʨʦʩʪʦʨʦʚʦʾ ʙʫʜʦʚʠ 

ʜʝʨʝʚʦʩʪʘʥʫ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʧʨʦʩʪʦʨʦʚʝ ʩʪʦʭʘʩʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ 

ʩʦʩʥʦʚʦʛʦ ʥʘʩʘʜʞʝʥʥʷ ʟʘ ʮʽʻʶ ʦʟʥʘʢʦʶ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʾʾ ʟʚô̫ʟʢ̔ʚ ʽʟ 

ʩʤʦʣʦʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʩʧʨʠʷʻ ʚʠʨʽʰʝʥʥʶ ʧʨʦʙʣʝʤʠ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ 

ʣʽʩʽʚ, ʧʦʣʽʧʰʝʥʥʷ ʾʭʥʴʦʛʦ ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ. ʉʪʚʦʨʶʶʯʠ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʧʨʠʨʦʩʪʫ ʟʘ 

ʜʽʘʤʝʪʨʦʤ ʽ ʨʦʟʚʠʪʢʦʤ ʢʨʦʥʠ, ʤʦʞʥʘ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʩʤʦʣʦʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʦʩʥʦʚʠʭ 

ʜʝʨʝʚʦʩʪʘʥʽʚ. 
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RESIN PRODUCTIVITY OF SCOTS PINE AT DIFFERENT TYPE OF SPATIAL DISTRIBUTION OF TREES 

IN SMALL POLISSYA 

Ukrainian National Forestry University 

The paper presents the results of investigation of the spatial structure of tapped Scots pine. Peculiarities of 

distribution of the trees of different resin productivity categories are revealed. Resin productivity dependences on 

morphological and spatial structure of the stand are revealed. High differentiation inherent in Scots pine tree regarding 

resin productivity is to some extent due to the spatial structure of the stand, enabling the spatial stochastic modeling of 

pine stand on this feature. 
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ʆʩʘʜʯʫʢ ʃ. ʉ.  

ʉʄʆʃʆʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ʉʆʉʅʓ ʆɹʓʂʅʆɺɽʅʅʆʁ ʇʈʀ ʈɸɿʅʆʄ ʊʀʇɽ 

ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʆɻʆ ʈɸɿʄɽʑɽʅʀʗ ɼɽʈɽɺʔɽɺ ɺ ʋʉʃʆɺʀʗʍ ʄɸʃʆɻʆ ʇʆʃɽʉʔʗ 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʣʝʩʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʋʢʨʘʠʥʳ 

ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʧʦʜʩʦʯʝʥʥʦʛʦ ʜʨʝʚʦʩʪʦʷ ʩʦʩʥʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ, ʫʩʪʘʥʦʚʣʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʤʝʱʝʥʠʷ ʜʝʨʝʚʴʝʚ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ ʩʤʦʣʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. 

ɺʳʷʚʣʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʩʤʦʣʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʦʪ ʤʦʨʬʦʣʦʛʠʯʝʩʢʦʡ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʩʪʨʫʢʪʫʨʳ ʜʨʝʚʦʩʪʦʷ. 

ʇʨʠʩʫʱʘʷ ʜʝʨʝʚʴʷʤ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʚʳʩʦʢʘʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ ʚ ʦʪʥʦʰʝʥʠʠ ʩʤʦʣʦʧʨʦʜʫʢʪʠʚʥʦʩʪʠ 

ʦʙʫʩʣʦʚʣʝʥʘ ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʤ ʩʪʨʦʝʥʠʝʤ ʥʘʩʘʞʜʝʥʠʷ, ʯʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʩʪʦʭʘʩʪʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʦʩʥʦʚʦʛʦ ʥʘʩʘʞʜʝʥʠʷ ʧʦ ʜʘʥʥʦʤʫ ʧʨʠʟʥʘʢʫ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʤʦʣʦʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ, ʪʠʧ ʨʘʟʤʝʱʝʥʠʷ ʜʝʨʝʚʴʝʚ. 
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ʋɼʂ 630*231.1 

ʄ. ɻ. ʈʋʄʗʅʎɽɺ
*
 

ʆʉʆɹʃʀɺʆʉʊɯ ʇʆʇɽʈɽɼʅʔʆɻʆ ʇʆʅʆɺʃɽʅʅʗ ɼɽʈɽɺʅʀʍ ʇʆʈɯɼ ɺ ʋʄʆɺɸʍ 

ʉʋʍʆɰ ʂʃɽʅʆɺʆ-ʃʀʇʆɺʆɰ ɼɯɹʈʆɺʀ ʃɯɺʆɹɽʈɽɾʅʆɻʆ ʃɯʉʆʉʊɽʇʋ  

ʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʽ ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʮʽʾ ʽʤ. ɻ. ʄ. ɺʠʩʦʮʴʢʦʛʦ 

 
ʅʘʚʝʜʝʥʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʽʜʨʦʩʪʫ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʧʽʜ ʥʘʤʝʪʦʤ ʧʨʠʨʦʜʥʠʭ ʜʫʙʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʚ ʫʤʦʚʘʭ ʩʫʭʦʾ 

ʢʣʝʥʦʚʦ-ʣʠʧʦʚʦʾ ʜʽʙʨʦʚʠ ʉʫʤʩʴʢʦʾ ʪʘ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ. ɺʠʟʥʘʯʝʥʦ ʡʦʛʦ ʚʠʜʦʚʠʡ ʩʢʣʘʜ, ʚʽʢ ʪʘ ʷʢʽʩʥʠʡ ʩʪʘʥ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ, ʱʦ ʧʦʧʝʨʝʜʥʻ ʧʦʥʦʚʣʝʥʥʷ ʛʦʣʦʚʥʠʭ ʣʽʩʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʧʦʨʽʜ ï ʜʫʙʘ ʽ ʷʩʝʥʘ ï 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʷʢ ʧʦʛʘʥʝ ʘʙʦ ʥʝʜʦʩʪʘʪʥʻ ʽ ʣʠʰʝ ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ï ʷʢ ʜʦʙʨʝ. ʅʘʡʙʽʣʴʰʝ ʧʽʜʨʦʩʪʫ 

ʛʦʣʦʚʥʠʭ ʧʦʨʽʜ ʚʠʷʚʣʝʥʦ ʫ ʜʝʨʝʚʦʩʪʘʥʘʭ ʚʽʢʦʤ 80ï121 ʨʦʢʽʚ, ʚ ʷʢʠʭ ʫ ʩʢʣʘʜʽ ʤʘʪʝʨʠʥʩʴʢʠʭ ʥʘʩʘʜʞʝʥʴ ʯʘʩʪʢʘ 

ʜʫʙʘ ʩʷʛʘʻ 8 ʦʜʠʥʠʮʴ, ʘ ʷʩʝʥʘ ï 1ï3 ʦʜʠʥʠʮʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʫʭʘ ʢʣʝʥʦʚʘ-ʣʠʧʦʚʘ ʜʽʙʨʦʚʘ, ʧʦʧʝʨʝʜʥʻ ʧʦʥʦʚʣʝʥʥʷ, ʧʽʜʨʽʩʪ, ʩʭʦʜʠ. 
 

ɺʩʪʫʧ. ʅʠʥʽ ʚʝʣʠʢʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʦʭʦʨʦʥʽ ʽ ʨʘʮʽʦʥʘʣʴʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʶ ʣʽʩʦʚʠʭ 

ʨʝʩʫʨʩʽʚ, ʾʭʥʽʤ ʟʙʝʨʝʞʝʥʥʶ ʪʘ ʚʽʜʥʦʚʣʝʥʥʶ, ʫ ʟʚôʷʟʢʫ ʟ ʯʠʤ ʚʘʞʣʠʚʦʶ ʻ ʧʨʦʙʣʝʤʘ 

ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʩʽʚ, ʦʩʦʙʣʠʚʦ ʚ ʟʦʥʽ ʃʽʩʦʩʪʝʧʫ ʪʘ ʉʪʝʧʫ. ʆʜʥʽʻʶ ʟʽ ʩʢʣʘʜʦʚʠʭ ʫʩʧʽʰʥʦʛʦ 

ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʻ ʚʠʚʯʝʥʥʷ ʧʨʦʮʝʩʫ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʣʽʩʽʚ ʽ ʯʠʥʥʠʢʽʚ, 

ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʷʚʫ ʽ ʨʦʟʚʠʪʦʢ ʩʭʦʜʽʚ ʽ ʧʽʜʨʦʩʪʫ ʣʽʩʦʚʠʭ ʧʦʨʽʜ.  

ʋ ʧʫʙʣʽʢʘʮʽʷʭ ʚʚʠʩʚʽʪʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʚ 

ʫʤʦʚʘʭ ʩʚʽʞʠʭ ʜʽʙʨʦʚ ʃʽʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ [3ï6, 8]. ɺʦʜʥʦʯʘʩ ʚ ʫʤʦʚʘʭ ʩʫʭʦʾ ʢʣʝʥʦʚʦ-

ʣʠʧʦʚʦʾ ʜʽʙʨʦʚʠ ʮʝ ʧʠʪʘʥʥʷ ʤʘʡʞʝ ʥʝ ʚʠʚʯʝʥʦ, ʪʦʜʽ ʷʢ ʘʥʘʣʽʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ ʪʘ 

ʩʪʘʥʫ ʧʽʜʨʦʩʪʫ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʻ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʜʘʣʴʰʦʾ ʜʠʥʘʤʽʢʠ ʣʽʩʦʚʠʭ 

ʮʝʥʦʟʽʚ ʫ ʪʘʢʠʭʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚʘʭ. 

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʫ 

ʜʫʙʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ ʩʫʭʦʾ ʢʣʝʥʦʚʦ-ʣʠʧʦʚʦʾ ʜʽʙʨʦʚʠ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʡʦʛʦ ʫʩʧʽʰʥʦʩʪʽ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʇʨʦʙʥʽ ʧʣʦʱʽ ʜʣʷ ʦʙʣʽʢʫ ʧʽʜʨʦʩʪʫ ʟʘʢʣʘʜʘʣʠ ʫ 2013 ʨ. ʚ ʜʫʙʥʷʢʘʭ 

ʩʫʭʦʾ ʢʣʝʥʦʚʦ-ʣʠʧʦʚʦʾ ʜʽʙʨʦʚʠ ɼʇ çɼʘʥʠʣʽʚʩʴʢʝ ɼɼʃɻè ʋʢʨʅɼɯʃɻɸ (ʥʠʥʽ ɼʇ çʍʘʨʢʽʚʩʴʢʘ 

ʣʽʩʦʚʘ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʩʪʘʥʮʽʷ (ʃʅɼʉ)è) (ʇʇ 3, 5, 6, 9 ʽ 10) ʽ ɼʇ çɿʤʽʾʚʩʴʢʝ ʃɻè 

ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ (ʇʇ 18) ʪʘ ʫ 2014 ʨ. (ʧʽʩʣʷ ʥʘʩʽʥʥʻʚʦʛʦ ʨʦʢʫ) ï ʫ ɼʇ çʊʨʦʩʪʷʥʝʮʴʢʝ ʃɻè 

ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ (ʇʇ 32, 33) (ʪʘʙʣ. 1).  

ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠʢʫ ʦʙʣʽʢʫ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʪʘ ʰʢʘʣʫ 

ʋʢʨʅɼɯʃɻɸ [7] ʪʘ ʽʥʰʽ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ ʤʝʪʦʜʠʢʠ ʣʽʩʽʚʥʠʮʪʚʘ ʪʘ ʣʽʩʦʟʥʘʚʩʪʚʘ [1, 2]. 

ʇʽʜʨʽʩʪ ʨʦʟʧʦʜʽʣʷʣʠ ʟʘ ʧʦʨʦʜʘʤʠ, ʛʨʫʧʘʤʠ ʚʠʩʦʪ, ʚʽʢʦʤ ʽ ʞʠʪʪʻʟʜʘʪʥʽʩʪʶ. ɿʘʛʘʣʦʤ ʙʫʣʦ 

ʟʘʢʣʘʜʝʥʦ 200 ʦʙʣʽʢʦʚʠʭ ʧʣʦʱʘʜʦʢ (ʢʦʞʥʘ ʤʘʣʘ ʧʣʦʱʫ 10 ʤ
2
) ʥʘ 8 ʧʨʦʙʥʠʭ ʧʣʦʱʘʭ (ʇʇ).  

ʇʽʜʨʽʩʪ ʟʘ ʞʠʪʪʻʟʜʘʪʥʽʩʪʶ ʨʦʟʧʦʜʽʣʷʣʠ ʥʘ ʙʣʘʛʦʥʘʜʽʡʥʠʡ, ʩʫʤʥʽʚʥʠʡ, ʥʝʙʣʘʛʦʥʘʜʽʡʥʠʡ ʽ 

ʟʘʛʠʙʣʠʡ; ʟʘ ʚʠʩʦʪʦʶ ï ʜʨʽʙʥʠʡ (0,1ï0,5 ʤ), ʩʝʨʝʜʥʽʡ (0,51ï1,5 ʤ) ʽ ʚʝʣʠʢʠʡ (1,51 ʤ ʽ ʚʠʱʝ); ʟʘ 

ʚʽʢʦʤ ï ʜʦ 1 ʨʦʢʫ (ʩʭʦʜʠ), 2ï3-ʨʽʯʥʠʡ, 4ï8-ʨʽʯʥʠʡ ʽ 9ï15-ʨʽʯʥʠʡ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʉʫʭʘ ʢʣʝʥʦʚʦ-ʣʠʧʦʚʘ ʜʽʙʨʦʚʘ (D1-ʢʣɼ) ʫ ʃʽʚʦʙʝʨʝʞʥʦʤʫ 

ʃʽʩʦʩʪʝʧʫ ʧʦʰʠʨʝʥʘ ʥʘ ʧʣʦʱʽ 19,90 ʪʠʩ. ʛʘ, ʘʙʦ ʥʘ 3,3 % ʚʽʜ ʧʣʦʱʽ ʚʢʨʠʪʠʭ ʣʽʩʦʚʦʶ 

ʨʦʩʣʠʥʥʽʩʪʶ ʟʝʤʝʣʴ. ɺ ʫʤʦʚʘʭ ʮʴʦʛʦ ʪʠʧʫ ʣʽʩʫ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʻ ʜʫʙʦʚʽ ʜʝʨʝʚʦʩʪʘʥʠ, 

ʷʢʽ ʟʘʡʤʘʶʪʴ 84,3 % ʧʣʦʱʽ (16,78 ʪʠʩ.ʛʘ). ʇʨʠʨʦʜʥʽ ʜʫʙʥʷʢʠ ʨʦʩʪʫʪʴ ʥʘ ʧʣʦʱʽ 12,16 ʪʠʩ. ʛʘ, 

ʘʙʦ ʥʘ 72,5 % ʧʣʦʱʽ ʜʫʙʦʚʠʭ ʥʘʩʘʜʞʝʥʴ, ʨʝʰʪʘ (4,62 ʪʠʩ. ʛʘ) ï ʰʪʫʯʥʽ ʜʫʙʦʚʽ ʣʽʩʠ. ʄʘʡʞʝ ʚʩʽ 

ʧʨʠʨʦʜʥʽ ʣʽʩʦʩʪʘʥʠ ʜʫʙʘ ʤʘʶʪʴ ʚʝʛʝʪʘʪʠʚʥʝ ʧʦʭʦʜʞʝʥʥʷ (98,3 %), ʨʝʰʪʘ ï 1,7 % (ʣʠʰʝ 

0,21 ʪʠʩ. ʛʘ) ï ʥʘʩʽʥʥʻʚʝ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʮʽ ʫʤʦʚʠ ʻ ʥʝ ʟʦʚʩʽʤ ʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ 

ʚʽʜʥʦʚʣʝʥʥʷ ʛʦʣʦʚʥʦʾ ʧʦʨʦʜʠ, ʦʩʦʙʣʠʚʦ ʫ ʨʦʢʠ ʟ ʥʠʟʴʢʠʤ ʧʣʦʜʦʥʦʰʝʥʥʷʤ ʜʫʙʘ. 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʜʯʘʪʴ, ʱʦ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʦʥʦʚʣʝʥʥʷ ʧʽʜ ʥʘʤʝʪʦʤ 

ʧʨʠʨʦʜʥʠʭ ʜʫʙʥʷʢʽʚ ʚ ʫʤʦʚʘʭ ʩʫʭʦʾ ʢʣʝʥʦʚʦ-ʣʠʧʦʚʦʾ ʜʽʙʨʦʚʠ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʰʠʨʦʢʠʭ ʤʝʞʘʭ ï 

ʚʽʜ 3,90 ʜʦ 20,50 ʪʠʩ. ʰʪ.Āʛʘ
-1
. ʋ ʩʢʣʘʜʽ ʧʽʜʨʦʩʪʫ ʚʠʷʚʣʝʥʦ 7 ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ, ʥʘʡʙʽʣʴʰʫ 

ʢʽʣʴʢʽʩʪʴ ʩʪʘʥʦʚʠʪʴ ʧʽʜʨʽʩʪ ʢʣʝʥʘ ʛʦʩʪʨʦʣʠʩʪʦʛʦ (Acer platanoides L.) ï ʚʽʜ 2,4 ʜʦ 67,2 %, 

                                                 
*
 É ʄ. ɻ. ʈʫʤʷʥʮʝʚ, 2015 
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ʤʝʥʰʫ ʯʘʩʪʢʫ ʩʪʘʥʦʚʣʷʪʴ ʧʽʜʨʦʩʪ ʷʩʝʥʘ ʟʚʠʯʘʡʥʦʛʦ (Fraxinus excelsior L.) ï 4,4ï55,7 % ʽ 

ʢʣʝʥʘ ʧʦʣʴʦʚʦʛʦ (Acer campestre L.) ï 7,7ï52,8 % (ʪʘʙʣ. 2 ʽ 3, ʨʠʩ. 1).  

ʏʘʩʪʢʘ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ (Quercus robur L.) ʩʷʛʘʻ ʥʘ ʦʢʨʝʤʠʭ ʇʇ 50,7 % (ʇʇ 32) ʪʘ 43,8 % 

(ʇʇ 33), ʥʘ ʨʝʰʪʽ ʜʽʣʷʥʦʢ ï ʚʽʜ 4,4 ʜʦ 7,8 %. ʋʯʘʩʪʴ ʚôʷʟʘ ʰʦʨʩʪʢʦʛʦ (Ulmus glabra Huds.) ʥʝ 

ʧʝʨʝʚʠʱʫʻ 10 % ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ, ʘ ʧʦʥʦʚʣʝʥʥʷ ʨʝʰʪʠ ʧʦʨʽʜ ï ʣʠʧʠ ʜʨʽʙʥʦʣʠʩʪʦʾ (Tilia 

cordata Mill.) ʽ ʦʩʠʢʠ (Populus tremula L.) ï ʚʠʷʚʣʝʥʦ ʧʦʦʜʠʥʦʢʦ ʽ ʚ ʥʝʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ ʫ 

ʤʝʞʘʭ ʢʽʣʴʢʦʭ ʇʇ. 
ʊʘʙʣʠʮʷ 1 

ʊʘʢʩʘʮʽʡʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʘʪʝʨʠʥʩʴʢʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʥʘ ʇʇ 
 

ʇʇ ʃʽʩʥʠʮʪʚʦ ʂʚ./ʚʠʜ. ʉʢʣʘʜ 
ɺʽʢ, 

ʨʦʢʽʚ 
ʇʦʚʥʦʪʘ ɹʦʥʽʪʝʪ 

ɿʘʧʘʩ, 

ʤ
3
Ŀʛʘ

-1
 

3 ʇʽʚʜʝʥʥʝ 142/3 6ɼʟ3ʗʟ1ʃʧʜ+ʂʣʛ ʦʜ. ʂʣʧ 81 0,82 ɯɯɯ 241 

5 ʇʽʚʜʝʥʥʝ 129/25 10ɼʟ ʦʜ. ʃʧʜ, ʂʣʛ, ʂʣʧ 118 0,52 ɯɯɯ 203 

6 ʇʽʚʜʝʥʥʝ 124/1 10ɼʟ ʦʜ. ʃʧʜ, ʂʣʛ 95 0,64 ɯɯ 227 

9 ʇʽʚʜʝʥʥʝ 148/11 7ɼʟ1ʃʧʜ1ʂʣʛ1ɸʢʙ 50 0,85 ɯɯ 168 

10 ʇʽʚʜʝʥʥʝ 15/2 6ɼʟ2ʗʟ2ʂʣʛ ʦʜ. ʃʧʜ 50 0,74 ɯɯɯ 147 

18 ʊʘʨʘʥʽʚʩʴʢʝ 67/1 9ɼʟ1ʗʟ 100 0,50 ɯɯ 204 

32 ʄʘʢʽʚʩʴʢʝ 76/9 8ɼʟ1ʂʣʧ1ʗʟ 83 0,69 ɯɯɯ 221 

33 ʄʘʢʽʚʩʴʢʝ 83/12 8ɼʟ1ʃʧʜ1ʂʣʛ ʦʜ. ʂʣʧ 121 0,61 ɯɯɯ 236 

 

 

ʊʘʙʣʠʮʷ 2 

ʈʦʟʧʦʜʽʣ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʽʜʨʦʩʪʫ ʟʘ ʛʨʫʧʘʤʠ ʚʠʩʦʪ ʽ ʛʨʫʧʘʤʠ ʚʽʢʫ  

(ʯʠʩʝʣʴʥʠʢ ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ, ʪʠʩ. ʰʪ.Āʛʘ
-1
, ʟʥʘʤʝʥʥʠʢ ï ʯʘʩʪʢʘ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ, %;  

ʧʦʨʦʜʠ: ɼʟ ï ʜʫʙ ʟʚʠʯʘʡʥʠʡ, ʗʟ ï ʷʩʝʥ ʟʚʠʯʘʡʥʠʡ, ʂʣʛ ï ʢʣʝʥ ʛʦʩʪʨʦʣʠʩʪʠʡ, ʂʣʧ ï ʢʣʝʥ ʧʦʣʴʦʚʠʡ,  

ʃʧʜ ï ʣʠʧʘ ʜʨʽʙʥʦʣʠʩʪʘ, ɺʟʰ ï ʚôʷʟ ʰʦʨʩʪʢʠʡ, ʆʩ ï ʦʩʠʢʘ) 
 

ʇʇ 

ʇ
ʦ
ʨ
ʦ
ʜ
ʘ

 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʣʘʛʦʥʘʜʽʡʥʦʛʦ ʧʽʜʨʦʩʪʫ ʂʽʣʴʢʽʩʪʴ 

ʥʝʙʣʘʛʦʥʘʜʽʡ- 

ʥʦʛʦ ʧʽʜʨʦʩʪʫ, 

ʪʠʩ. ʰʪ.Ŀʛʘ
-1
 

ɻʨʫʧʘ ʚʠʩʦʪ, ʤ ɻʨʫʧʘ ʚʽʢʫ, ʨʦʢʽʚ 

Ò 0,5 0,51ï1,5 1,51 ʽ > ʨʘʟʦʤ Ò 1 2ï3 4ï8 9ï15 ʨʘʟʦʤ 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣ. 2 

ʇʇ 
ʇ
ʦ
ʨ
ʦ
ʜ
ʘ

 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʣʘʛʦʥʘʜʽʡʥʦʛʦ ʧʽʜʨʦʩʪʫ ʂʽʣʴʢʽʩʪʴ 

ʥʝʙʣʘʛʦʥʘʜʽʡ- 

ʥʦʛʦ ʧʽʜʨʦʩʪʫ, 

ʪʠʩ. ʰʪ.Ŀʛʘ
-1
 

ɻʨʫʧʘ ʚʠʩʦʪ, ʤ ɻʨʫʧʘ ʚʽʢʫ, ʨʦʢʽʚ 

Ò 0,5 0,51ï1,5 1,51 ʽ > ʨʘʟʦʤ Ò 1 2ï3 4ï8 9ï15 ʨʘʟʦʤ 
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58,3 

0,30 

12,5 

0,70 

29,2 

2,40 

100 

0,60 

25,0 

1,10 

45,9 

0,20 

8,3 

0,50 

20,8 

2,40 

100 
0,20 

ɺʟ h ï 
0,20 

100 
ï 

0,20 

100 
ï 

0,20 

100 
ï ï 

0,20 

100 
ï 

ʨʘʟʦʤ 
7,30 

76,0 

1,40 

14,6 

0,90 

9,4 

9,60 

100 

3,00 

31,3 

5,20 

54,2 

0,80 

8,3 

0,60 

6,2 

9,60 

100 
0,80 

9 

ʗʟ 
0,70 

87,5 
ï 

0,10 

12,5 

0,80 

100 

0,50 

62,5 

0,20 

25,0 

0,10 

12,5 
ï 

0,80 

100 
ï 

ʂʣʛ 
0,50 

26,3 

0,40 

21,1 

1,00 

52,6 

1,90 

100 

0,50 

26,3 

0,80 

42,1 

0,60 

31,6 
ï 

1,90 

100 
0,20 

ʂʣʧ 
0,30 

100 
ï ï 

0,30 

100 
ï 

0,30 

100 
ï ï 

0,30 

100 
0,20 

ʃʧʜ ï 
0,50 

55,6 

0,40 

44,4 

0,90 

100 
ï 

0,20 

22,2 

0,70 

77,8 
ï 

0,90 

100 
0,10 

ʨʘʟʦʤ 
1,50 

38,5 

0,90 

23,0 

1,50 

38,5 

3,90 

100 

1,00 

25,6 

1,50 

38,5 

1,40 

35,9 
ï 

3,90 

100 
0,50 

10 

ɼʟ 
0,50 

100 
ï ï 

0,50 

100 
ï 

0,50 

100 
ï ï 

0,50 

100 
ï 

ʗʟ 
1,30 

81,3 
ï 

0,30 

18,7 

1,60 

100 

0,90 

56,3 

0,40 

25,0 

0,20 

12,5 

0,10 

6,2 

1,60 

100 
ï 

ʂʣʛ 
4,00 

93,0 

0,30 

7,0 
ï 

4,30 

100 

2,00 

46,5 

1,90 

44,2 

0,40 

9,3 
ï 

4,30 

100 
0,20 

ʨʘʟʦʤ 
5,80 

90,6 

0,30 

4,7 

0,30 

4,7 

6,40 

100 

2,90 

45,3 

2,80 

43,7 

0,60 

9,4 

0,10 

1,6 

6,40 

100 
0,20 

18 

ɼʟ 
0,70 

87,5 

0,10 

12,5 
ï 

0,80 

100 

0,30 

37,5 

0,50 

62,5 
ï ï 

0,80 

100 
0,30 

ʗʟ 
5,20 

81,4 

0,40 

6,2 

0,80 

12,4 

6,40 

100 

3,10 

48,4 

2,80 

43,8 

0,30 

4,7 

0,20 

3,1 

6,40 

100 
1,20 

ʂʣʛ 
1,70 

74,0 

0,30 

13,0 

0,30 

13,0 

2,30 

100 

0,60 

26,1 

1,30 

56,5 

0,20 

8,7 

0,20 

8,7 

2,30 

100 
0,70 

ʂʣʧ 
0,80 

40,0 

0,90 

45,0 

0,30 

15,0 

2,00 

100 
ï 

1,30 

65,0 

0,70 

35,0 
ï 

2,00 

100 
0,40 

ʨʘʟʦʤ 
8,40 

73,0 

1,70 

14,8 

1,40 

12,2 

11,50 

100 

4,00 

34,8 

5,90 

51,3 

1,20 

10,4 

0,40 

3,5 

11,50 

100 
2,60 

32 

ɼʟ 
10,40 

100 
ï ï 

10,40 

100 

9,90 

95,2 

0,50 

4,8 
ï ï 

10,40 

100 
1,40 

ʗʟ 
0,90 

100 
ï ï 

0,90 

100 

0,60 

66,7 

0,30 

33,3 
ï ï 

0,90 

100 
0,50 

ʂʣʛ 
0,50 

100 
ï ï 

0,50 

100 

0,10 

20,0 

0,40 

80,0 
ï ï 

0,50 

100 
0,20 

ʂʣʧ 
3,80 

55,9 

0,30 

4,4 

2,70 

39,7 

6,80 

100 

2,00 

29,4 

1,40 

20,6 

0,90 

13,2 

2,50 

36,8 

6,80 

100 
0,90 

ɺʟ h
0,90 

50,0 

0,60 

33,3 

0,30 

16,7 

1,80 

100 

0,10 

5,6 

1,20 

66,7 

0,20 

11,0 

0,30 

16,7 

1,80 

100 
0,50 

ʆʩ 
0,10 

100 
ï ï 

0,10 

100 
ï 

0,10 

100 
ï ï 

0,10 

100 
ï 

ʨʘʟʦʤ 
16,60 

81,0 

0,90 

4,4 

3,00 

14,6 

20,50 

100 

12,70 

61,9 

3,90 

19,0 

1,10 

5,4 

2,80 

13,7 

20,50 

100 
3,50 

33 

ɼʟ 
5,50 

98,2 

0,10 

1,8 
ï 

5,60 

100 

5,30 

94,6 

0,30 

5,4 
ï ï 

5,60 

100 
0,40 

ʂʣʛ 
3,10 

91,2 

0,30 

8,8 
ï 

3,40 

100 

1,60 

47,2 

1,20 

35,2 

0,60 

17,6 
ï 

3,40 

100 
ï 

ʂʣʧ 
3,00 

79,0 

0,40 

10,5 

0,40 

10,5 

3,80 

100 
ï 

1,00 

26,3 

2,10 

55,3 

0,70 

18,4 

3,80 

100 
0,30 

ʨʘʟʦʤ 
11,60 

90,6 

0,80 

6,3 

0,40 

3,1 

12,80 

100 

6,90 

54,0 

2,50 

19,5 

2,70 

21,1 

0,70 

5,4 

12,80 

100 
0,70 
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ʊʘʙʣʠʮʷ 3 

ʂʽʣʴʢʽʩʪʴ ʧʽʜʨʦʩʪʫ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʧʽʜ ʥʘʤʝʪʦʤ ʤʘʪʝʨʠʥʩʴʢʦʛʦ ʥʘʩʘʜʞʝʥʥʷ ʨʽʟʥʠʭ  ʚʽʢʫ, ʩʢʣʘʜʫ ʽ ʧʦʚʥʦʪʠ  
 

ˉ 

ʇʇ 

ɺʽʢ, 

ʨʦʢʽʚ 
ʉʢʣʘʜ ʥʘʩʘʜʞʝʥʥʷ 

ɺʽʜʥʦʩʥʘ 

ʧʦʚʥʦʪʘ 

ʂʽʣʴʢʽʩʪʴ ʧʦʥʦʚʣʝʥʥʷ, 

ʪʠʩ.ʰʪ.Āʛʘ
-1
 ʉʢʣʘʜ 

ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ 
ʟʘʛʘʣʴʥʘ 

ʫ ʪ.ʯ. 

ʜʫʙʘ ʷʩʝʥʘ 

3 81 6ɼʟ3ʗʟ1ʃʧʜ+ʂʣʛ ʦʜ.ʂʣʧ 0,82 12,30 0,60 1,90 5ʂʣʛ3ʂʣʧ2ʗʟ+ɼʟ,ɺʟʰ 

5 118 10ɼʟ ʦʜ.ʃʧʜ,ʂʣʛ,ʂʣʧ 0,52 6,80 0,30 1,00 4ʂʣʛ3ʂʣʧ1ʗʟ1ɺʟʰ1ʆʩ+ɼʟ 

6 95 10ɼʟ ʦʜ.ʃʧʜ,ʂʣʛ 0,64 9,60 ï 1,50 6ʂʣʛ2ʂʣʧ2ʗʟ ʦʜ.ɺʟʰ 

9 50 7ɼʟ1ʃʧʜ1ʂʣʛ1ɸʢʙ 0,85 3,90 ï 0,80 5ʂʣʛ2ʃʧʜ2ʗʟ1ʂʣʇ 

10 50 6ɼʟ2ʗʟ2ʂʣʛ ʦʜ.ʃʧʜ 0,74 6,40 0,50 1,60 7ʂʣʛ2ʗʟ1ɼʟ 

18 100 9ɼʟ1ʗʟ 0,50 11,50 0,80 6,40 6ʗʟ2ʂʣʛ1ʂʣʧ1ɼʟ 

32 83 8ɼʟ1ʂʣʧ1ʗʟ 0,69 20,50 10,40 0,90 5ɼʟ3ʂʣʧ1ɺʟʰ1ʗʟ+ʂʣʛ 

33 121 8ɼʟ1ʃʧʜ1ʂʣʛ ʦʜ.ʂʣʧ 0,61 12,80 5,60 1,90 4ɼʟ3ʂʣʧ3ʂʣʛ 
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ɺʽʢ ʜʝʨʝʚʦʩʪʘʥʫ, ʨʦʢʽʚ

ɼʟ ʗʟ ʂʣʛ ʂʣʧ ʃʧʜ ɺʟʰ ʆʩ

 
ʈʠʩ. 1 ï ʏʘʩʪʢʘ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʫ ʩʢʣʘʜʽ ʧʽʜʨʦʩʪʫ, % 

 

ʇʽʩʣʷ ʥʘʩʽʥʥʦʛʦ ʨʦʢʫ (2013 ʨ.) ʧʽʜ ʥʘʤʝʪʦʤ ʜʫʙʥʷʢʽʚ (ʇʇ 32, 33) ʥʘʚʽʪʴ ʚ ʫʤʦʚʘʭ ʩʫʭʦʾ 

ʢʣʝʥʦʚʦ-ʣʠʧʦʚʦʾ ʜʽʙʨʦʚʠ ʟôʷʚʣʷʻʪʴʩʷ ʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʥʘʩʽʥʥʻʚʠʭ ʝʢʟʝʤʧʣʷʨʽʚ ʧʦʥʦʚʣʝʥʥʷ 

ʜʫʙʘ ï ʚʽʜ 5,60 ʜʦ 10,40 ʪʠʩ. ʰʪ.Āʛʘ
-1

 (ʜʠʚ. ʪʘʙʣ. 2). ʇʨʦʪʝ ʥʘʩʽʥʥʻʚʝ ʧʦʥʦʚʣʝʥʥʷ ʛʦʣʦʚʥʦʾ 

ʧʦʨʦʜʠ ʥʘ ʮʠʭ ʜʽʣʷʥʢʘʭ ʥʝ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʫʩʧʽʰʥʠʤ, ʦʩʢʽʣʴʢʠ ʚʦʥʦ ʩʬʦʨʤʦʚʘʥʝ ʧʝʨʝʚʘʞʥʦ ʟ 

ʨʦʩʣʠʥ ʚʽʢʦʤ ʜʦ 1 ʨʦʢʫ (ʩʭʦʜʽʚ). 

ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʧʽʜʨʦʩʪʫ ʛʦʣʦʚʥʠʭ ʣʽʩʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʧʦʨʽʜ (ʜʫʙʘ ʽ ʷʩʝʥʘ) ʚʠʷʚʣʝʥʘ 

ʫ ʜʝʨʝʚʦʩʪʘʥʘʭ ʚʽʢʦʤ 80ï121 ʨʦʢʽʚ, ʫ ʷʢʠʭ ʫ ʩʢʣʘʜʽ ʤʘʪʝʨʠʥʩʴʢʠʭ ʥʘʩʘʜʞʝʥʴ ʯʘʩʪʢʘ ʜʫʙʘ 

ʩʷʛʘʻ ʥʝ ʤʝʥʰʝ 8 ʦʜʠʥʠʮʴ, ʘ ʚʽʜʥʦʩʥʘ ʧʦʚʥʦʪʘ ʥʘʩʘʜʞʝʥʥʷ ʻ ʤʝʥʰʦʶ ʟʘ 0,70. ʄʘʢʩʠʤʘʣʴʥʫ 

ʢʽʣʴʢʽʩʪʴ ʧʽʜʨʦʩʪʫ ʷʩʝʥʘ ʚʠʷʚʣʝʥʦ ʫ ʜʝʨʝʚʦʩʪʘʥʘʭ, ʜʝ ʫʯʘʩʪʴ ʷʩʝʥʘ ʚ ʩʢʣʘʜʽ ʥʘʩʘʜʞʝʥʥʷ 

ʩʪʘʥʦʚʠʪʴ 1ï3 ʦʜʠʥʠʮʽ, ʘ ʚʽʜʥʦʩʥʘ ʧʦʚʥʦʪʘ ʜʝʨʝʚʦʩʪʘʥʫ ï 0,50ï0,60 (ʜʠʚ. ʪʘʙʣ. 3, ʨʠʩ. 1). 

ɼʫʙ ʟʚʠʯʘʡʥʠʡ. ɺ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʧʦʥʦʚʣʝʥʥʷ ʜʫʙʘ ʪʨʘʧʣʷʻʪʩʴʷ ʥʘ 

ʰʝʩʪʠ ʇʇ (ʇʇ 3, 5, 10, 18, 32 ʽ 33). ʁʦʛʦ ʢʽʣʴʢʽʩʪʴ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 0,30 ʜʦ 10,40 ʪʠʩ. ʰʪ.Āʛʘ
-1

, 

ʘ ʫʯʘʩʪʴ ʫ ʩʢʣʘʜʽ ʧʽʜʨʦʩʪʫ ï ʚʽʜ 4,4 ʜʦ 50,7 %.  

ɸʥʘʣʽʟ ʨʦʟʧʦʜʽʣʫ ʜʫʙʦʚʦʛʦ ʧʽʜʨʦʩʪʫ ʟʘ ʛʨʫʧʘʤʠ ʚʽʢʫ ʚʠʷʚʠʚ ʧʝʨʝʚʘʞʘʥʥʷ ʩʭʦʜʽʚ ʥʘ ʇʇ 3, 

5, 32 ʽ 33 ï ʚʽʜʧʦʚʽʜʥʦ 83,3; 100; 95,2 ʪʘ 94,6 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʜʫʙʦʚʦʛʦ ʧʽʜʨʦʩʪʫ, ʘ 

ʪʘʢʦʞ 2ï3-ʨʽʯʥʦʛʦ ʧʽʜʨʦʩʪʫ ʥʘ ʇʇ 10 ʽ 18 ï 100 ʪʘ 62,5 % ʚʽʜʧʦʚʽʜʥʦ. ɼʫʙʦʚʠʡ ʧʽʜʨʽʩʪ 

ʩʪʘʨʰʦʛʦ ʚʽʢʫ ʚʠʷʚʠʚʩʷ ʥʝʙʣʘʛʦʥʘʜʽʡʥʠʤ ʘʙʦ ʤʘʚ ʚʠʛʣʷʜ çʪʦʨʯʢʽʚè. 

ɿʘ ʚʠʩʦʪʦʶ ʥʘ ʇʇ ʩʝʨʝʜ ʜʫʙʦʚʦʛʦ ʧʽʜʨʦʩʪʫ ʧʝʨʝʚʘʞʘʻ ʜʨʽʙʥʠʡ ʧʽʜʨʽʩʪ (ʟʘʚʚʠʰʢʠ ʜʦ 
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0,5 ʤ), ʯʘʩʪʢʘ ʷʢʦʛʦ ʩʷʛʘʻ 87,5 (ʇʇ 18), 98,2 (ʇʇ 33) ʪʘ 100 % (ʇʇ 3, 5, 10 ʽ 32). ʏʘʩʪʢʘ 

ʩʝʨʝʜʥʴʦʛʦ ʧʽʜʨʦʩʪʫ (ʟʘʚʚʠʰʢʠ ʜʦ 1,5 ʤ) ʩʪʘʥʦʚʠʪʴ ʚʽʜ 1,8 (ʇʇ 33) ʜʦ 12,5 % (ʇʇ 18). 

ɺʝʣʠʢʠʡ ʜʫʙʦʚʠʡ ʧʽʜʨʽʩʪ (ʟʘʚʚʠʰʢʠ ʧʦʥʘʜ 1,5 ʤ) ʚʽʜʩʫʪʥʽʡ. ʏʘʩʪʢʘ ʥʝʙʣʘʛʦʥʘʜʽʡʥʠʭ ʜʫʙʢʽʚ 

ʚʘʨʽʶʻ ʚʽʜ 33,3 (ʇʇ 5) ʜʦ 50,0 % (ʇʇ 3). ʅʘ ʇʇ 10 ʫʚʝʩʴ ʧʽʜʨʽʩʪ ʻ ʙʣʘʛʦʥʘʜʽʡʥʠʤ. 

ʗʩʝʥ ʟʚʠʯʘʡʥʠʡ. ʂʽʣʴʢʽʩʪʴ ʧʽʜʨʦʩʪʫ ʷʩʝʥʘ ʟʚʠʯʘʡʥʦʛʦ ʚ ʜʫʙʦʚʠʭ ʣʽʩʦʩʪʘʥʘʭ ʩʫʭʦʾ 

ʢʣʝʥʦʚʦ-ʣʠʧʦʚʦʾ ʜʽʙʨʦʚʠ ʨʝʛʽʦʥʫ ʻ ʥʝʟʥʘʯʥʦʶ (ʜʦ 1,90 ʪʠʩ. ʰʪ.Āʛʘ
-1
), ʘ ʯʘʩʪʢʘ ʚʽʜ ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʧʝʨʝʚʘʞʥʦ ʥʝ ʧʝʨʝʚʠʱʫʻ 25,0 %. ʃʠʰʝ ʥʘ ʇʇ 18 ʯʘʩʪʢʘ 

ʧʽʜʨʦʩʪʫ ʷʩʝʥʘ ʫ ʩʢʣʘʜʽ ʧʦʥʦʚʣʝʥʥʷ ʩʷʛʘʻ 55,7 % (6,40 ʪʠʩ. ʰʪ.Āʛʘ
-1
), ʘ ʥʘ ʇʇ 33 ʧʽʜʨʽʩʪ ʷʩʝʥʘ 

ʚʽʜʩʫʪʥʽʡ. ʋʚʝʩʴ ʧʽʜʨʽʩʪ ʤʘʻ ʥʘʩʽʥʥʻʚʝ ʧʦʭʦʜʞʝʥʥʷ. ɺʽʥ ʥʘʷʚʥʠʡ ʣʠʰʝ ʚ ʪʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ, ʚ 

ʷʢʠʭ ʫ ʩʢʣʘʜʽ ɯ ʷʨʫʩʫ ʤʘʪʝʨʠʥʩʴʢʦʛʦ ʥʘʩʘʜʞʝʥʥʷ ʷʩʝʥ ʩʪʘʥʦʚʠʪʴ ʭʦʯʘ ʙ ʦʜʥʫ ʦʜʠʥʠʮʶ ʫ 

ʩʢʣʘʜʽ.  

ʄʘʡʞʝ ʚʝʩʴ ʷʩʝʥʝʚʠʡ ʧʽʜʨʽʩʪ ʟʘ ʚʠʩʦʪʦʶ ʥʘʣʝʞʠʪʴ ʜʦ ʢʘʪʝʛʦʨʽʾ ʜʨʽʙʥʦʛʦ ï ʡʦʛʦ ʯʘʩʪʢʘ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 80,0 % (ʇʇ 6) ʜʦ 100 % (ʇʇ 5 ʽ 32). ʅʘ ʯʘʩʪʢʫ ʩʝʨʝʜʥʴʦʛʦ ʧʨʠʧʘʜʘʻ ʚʽʜ 6,2 

(ʇʇ 18) ʜʦ 20,0 % (ʇʇ 6) ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʷʩʝʥʝʚʦʛʦ ʧʽʜʨʦʩʪʫ, ʘ ʯʘʩʪʢʘ ʚʝʣʠʢʦʛʦ 

ʧʽʜʨʦʩʪʫ ʷʩʝʥʘ ʚʘʨʽʶʻ ʚʽʜ 12,4 (ʇʇ 18) ʜʦ 18,7 % (ʇʇ 10). ʇʨʘʢʪʠʯʥʦ ʚʝʩʴ ʧʽʜʨʽʩʪ ʷʩʝʥʘ ʻ 

ʤʦʣʦʜʰʠʤ ʟʘ 9 ʨʦʢʽʚ. ʅʘ ʯʘʩʪʢʫ ʧʽʜʨʦʩʪʫ ʚʽʢʦʤ 9ï15 ʨʦʢʽʚ ʧʨʠʧʘʜʘʻ ʚʽʜ 3,1 (ʇʇ 18) ʜʦ 6,2 % 

(ʇʇ 10). ɽʢʟʝʤʧʣʷʨʠ, ʩʪʘʨʰʽ ʟʘ 15 ʨʦʢʽʚ, ʚʽʜʩʫʪʥʽ. 

ʏʘʩʪʢʘ ʥʝʙʣʘʛʦʥʘʜʽʡʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 18,8 (ʇʇ 18) ʜʦ 55,6 % 

(ʇʇ 32). ʇʽʜʨʽʩʪ ʛʠʥʝ ʧʝʨʝʚʘʞʥʦ ʚʥʘʩʣʽʜʦʢ ʤʝʭʘʥʽʯʥʠʭ ʧʦʰʢʦʜʞʝʥʴ. ʋ ʩʢʣʘʜʽ ʧʦʥʦʚʣʝʥʥʷ 

ʷʩʝʥ ʧʝʨʝʚʘʞʘʻ ʣʠʰʝ ʥʘ ʇʇ 18 (6,40 ʪʠʩ. ʰʪ.Āʛʘ
-1

). 

ʂʣʝʥ ʛʦʩʪʨʦʣʠʩʪʠʡ. ʇʨʠʨʦʜʥʝ ʧʦʥʦʚʣʝʥʥʷ ʢʣʝʥʘ ʛʦʩʪʨʦʣʠʩʪʦʛʦ ʚʠʷʚʣʝʥʦ ʧʽʜ ʥʘʤʝʪʦʤ 

ʜʝʨʝʚʦʩʪʘʥʽʚ ʥʘ ʚʩʽʭ ʇʇ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʽʢʫ, ʚʽʜʥʦʩʥʦʾ ʧʦʚʥʦʪʠ ʽ ʩʢʣʘʜʫ ʤʘʪʝʨʠʥʩʴʢʦʛʦ 

ʥʘʩʘʜʞʝʥʥʷ. ʂʽʣʴʢʽʩʪʴ ʩʭʦʜʽʚ ʢʣʝʥʘ ʛʦʩʪʨʦʣʠʩʪʦʛʦ ʥʘ ʜʽʣʷʥʢʘʭ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 0,10 (ʇʇ 32) 

ʜʦ 2,90 ʪʠʩ. ʰʪ.Āʛʘ
-1

 (ʇʇ 3). ʇʽʜʨʽʩʪ ʢʣʝʥʫ ʛʦʩʪʨʦʣʠʩʪʦʛʦ, ʢʽʣʴʢʽʩʪʴ ʷʢʦʛʦ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 0,50 

(ʇʇ 32) ʜʦ 6,20 ʪʠʩ. ʰʪ.Āʛʘ
-1

 (ʇʇ 3), ʧʝʨʝʚʘʞʘʻ ʤʘʡʞʝ ʥʘ ʚʩʽʭ ʇʇ, ʟʘ ʚʠʥʷʪʢʦʤ ʇʇ 18, 32 ʽ 33. 

ʋʯʘʩʪʴ ʧʽʜʨʦʩʪʫ ʢʣʝʥʘ ʫ ʩʢʣʘʜʽ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 2,4 ʜʦ 67,2 %. ʉʪʘʥ 

ʩʭʦʜʽʚ ʪʘ ʧʽʜʨʦʩʪʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʷʢ ʜʦʙʨʠʡ, ʘ ʨʦʟʤʽʱʝʥʥʷ ʻ ʨʽʚʥʦʤʽʨʥʠʤ. 

ʅʘ ʜʨʽʙʥʠʡ ʧʽʜʨʽʩʪ ʧʨʠʧʘʜʘʻ ʚʽʜ 26,3 (ʇʇ 9) ʜʦ 100 % (ʇʇ 32) ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʧʽʜʨʦʩʪʫ ʢʣʝʥʘ, ʩʝʨʝʜʥʴʦʛʦ ï ʚʽʜ 7,0 (ʇʇ 10) ʜʦ 21,1 % (ʇʇ 9) ʽ ʚʝʣʠʢʦʛʦ ï ʚʽʜ 3,6 (ʇʇ 6) ʜʦ 

52,6 % (ʇʇ 9). ʇʝʨʝʚʘʞʘʻ ʯʘʩʪʢʘ ʦʩʦʙʠʥ, ʚʽʢ ʷʢʠʭ ʥʝ ʧʝʨʝʚʠʱʫʻ 3 ʨʦʢʽʚ (68,4ï100 %). ʏʘʩʪʢʘ 

9ï15-ʨʽʯʥʦʛʦ ʧʽʜʨʦʩʪʫ ʥʝ ʧʝʨʝʚʠʱʫʻ 10 %.  

ʂʣʝʥ ʧʦʣʴʦʚʠʡ. ɺ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʢʽʣʴʢʽʩʪʴ ʧʽʜʨʦʩʪʫ ʢʣʝʥʘ ʧʦʣʴʦʚʦʛʦ 

ʚʘʨʽʶʻ ʚʽʜ 0,30 (ʇʇ 9) ʜʦ 6,80 ʪʠʩ. ʰʪ.Āʛʘ
-1 
(ʇʇ 32), ʘ ʫʯʘʩʪʴ ʫ ʩʢʣʘʜʽ ï ʚʽʜ 7,7 ʜʦ 33,2 %, 

ʪʦʙʪʦ ʨʦʣʴ ʢʣʝʥʘ ʧʦʣʴʦʚʦʛʦ ʫ ʩʢʣʘʜʽ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʻ ʜʦʚʦʣ̔ ʩʫʪʪʻʚʦʶ. ʃʠʰʝ ʥʘ 

ʇʇ 10 ʧʽʜʨʽʩʪ ʢʣʝʥʘ ʧʦʣʴʦʚʦʛʦ ʚʽʜʩʫʪʥʽʡ. ʂʽʣʴʢʽʩʪʴ ʩʭʦʜʽʚ ʢʣʝʥʘ ʧʦʣʴʦʚʦʛʦ ʻ ʥʝʟʥʘʯʥʦʶ. ʇʽʜ 

ʥʘʤʝʪʦʤ ʤʘʪʝʨʠʥʩʴʢʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ, ʜʝ ʫ ɯ ʷʨʫʩʽ ʻ ʧʦʦʜʠʥʦʢʽ ʜʝʨʝʚʘ ʢʣʝʥʘ ʧʦʣʴʦʚʦʛʦ, 

ʢʽʣʴʢʽʩʪʴ ʩʭʦʜʽʚ ʩʪʘʥʦʚʠʪʴ 0,60 ʪʠʩ. ʰʪ.Āʛʘ
-1

, ʧʨʦʪʝ ʟʘʟʚʠʯʘʡ ʾʭʥʷ ʢʽʣʴʢʽʩʪʴ ʥʝ ʧʝʨʝʚʠʱʫʻ 0,10ï

0,20 ʪʠʩ. ʰʪ.Āʛʘ
-1
, ʦʩʢʽʣʴʢʠ ʢʣʝʥʠ ʨʦʩʪʫʪʴ ʫ ʥʠʞʥʽʭ ʷʨʫʩʘʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʽ ʧʣʦʜʦʥʦʩʷʪʴ ʜʦʚʦʣʽ 

ʨʽʜʢʦ. 

ʇʝʨʝʚʘʞʘʻ ʜʨʽʙʥʠʡ ʧʽʜʨʽʩʪ, ʥʘ ʷʢʠʡ ʧʨʠʧʘʜʘʻ ʚʽʜ 40,0 (ʇʇ 18) ʜʦ 100 % (ʇʇ 9), ʯʘʩʪʢʘ 

ʩʝʨʝʜʥʴʦʛʦ ʧʽʜʨʦʩʪʫ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 4,4 (ʇʇ 32) ʜʦ 45,0 % (ʇʇ 18), ʘ ʚʝʣʠʢʦʛʦ ï ʚʽʜ 10,5 (ʇʇ 

33) ʜʦ 41,2 % (ʇʇ 5) ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʽʜʨʦʩʪʫ. 

ʏʘʩʪʢʘ ʩʭʦʜʽʚ ʢʣʝʥʘ ʧʦʣʴʦʚʦʛʦ ʚ ʟʘʛʘʣʴʥʽʡ ʢʽʣʴʢʦʩʪʽ ʧʦʥʦʚʣʝʥʥʷ ʚʘʨʽʶʻ ʚʽʜ 3,1 ʜʦ 29,4 %, 

ʯʘʩʪʢʘ 2ï3-ʨʽʯʥʦʛʦ ʧʽʜʨʦʩʪʫ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 20,6 ʜʦ 100 %, 4ï8-ʨʽʯʥʦʛʦ ï ʚʽʜ 5,9 ʜʦ 55,3 % ʽ 

ʧʽʜʨʦʩʪʫ ʩʪʘʨʰʦʛʦ ʚʽʢʫ ï ʚʽʜ 11,8 ʜʦ 36,8 %. 

ɺôʷʟ ʰʦʨʩʪʢʠʡ. ʅʘ ʙʽʣʴʰʦʩʪʽ ʧʨʦʙʥʠʭ ʧʣʦʱ ʧʽʜʨʽʩʪ ʚôʷʟʘ ʚʽʜʩʫʪʥʽʡ, ʘʙʦ ʡʦʛʦ ʢʽʣʴʢʽʩʪʴ ʻ 

ʥʝʟʥʘʯʥʦʶ ï ʚʽʜ 0,20 (ʇʇ 6) ʜʦ 1,80 ʪʠʩ. ʰʪ.Āʛʘ
-1

 (ʇʇ 32). ʋ ʩʢʣʘʜʽ ʧʦʥʦʚʣʝʥʥʷ ʧʝʨʝʚʘʞʘʻ 

ʩʝʨʝʜʥʽʡ ʧʽʜʨʽʩʪ, ʯʘʩʪʢʘ ʷʢʦʛʦ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 33,3 (ʇʇ 32) ʜʦ 100 % (ʇʇ 3 ʽ 6). ʅʝʟʥʘʯʥʦʶ ʻ 

ʯʘʩʪʢʘ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʜʨʽʙʥʦʛʦ ʧʽʜʨʦʩʪʫ (16,7ï50,0 %) ʽ ʚʝʣʠʢʦʛʦ (16,7 %). ɿʘ 

ʧʦʭʦʜʞʝʥʥʷʤ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʷʢ ʥʘʩʽʥʥʻʚʠʡ ʧʽʜʨʽʩʪ, ʪʘʢ ʽ ʚʝʛʝʪʘʪʠʚʥʠʡ, ʱʦ ʫʪʚʦʨʠʚʩʷ ʽʟ 

ʩʧʣʷʯʠʭ ʙʨʫʥʴʦʢ ʧʽʩʣʷ ʤʝʭʘʥʽʯʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʥʘʩʽʥʥʻʚʠʭ ʝʢʟʝʤʧʣʷʨʽʚ. 
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ʏʘʩʪʢʘ ʚôʷʟʦʚʦʛʦ ʧʽʜʨʦʩʪʫ ʫ ʩʢʣʘʜʽ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 2,1 

(0,20 ʪʠʩ. ʰʪ.Āʛʘ
-1
) ʜʦ 8,8 % (1,80 ʪʠʩ. ʰʪ.Āʛʘ

-1
). ʈʦʟʧʦʜʽʣ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʟʘ ʚʽʢʦʤ 

ʩʚʽʜʯʠʪʴ, ʱʦ ʜʦʤʽʥʫʻ 2ï3-ʨʽʯʥʠʡ ʽ 4ï8-ʨʽʯʥʠʡ ʧʽʜʨʽʩʪ. ʏʘʩʪʢʘ ʝʢʟʝʤʧʣʷʨʽʚ ʤʦʣʦʜʰʦʛʦ ʚʽʢʫ 

ʩʪʘʥʦʚʠʪʴ 5,6 %, ʘ ʩʪʘʨʰʦʛʦ ï 16,7 %. 

ʃʠʧʘ ʜʨʽʙʥʦʣʠʩʪʘ. ʇʨʠʨʦʜʥʝ ʧʦʥʦʚʣʝʥʥʷ ʣʠʧʠ ʜʨʽʙʥʦʣʠʩʪʦʾ ʚʠʷʚʣʝʥʦ ʫ ʩʢʣʘʜʽ 

ʧʦʥʦʚʣʝʥʥʷ ʧʽʜ ʥʘʤʝʪʦʤ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʣʠʰʝ ʥʘ ʇʇ 9 ʫ ʢʽʣʴʢʦʩʪʽ 

0,90 ʪʠʩ. ʰʪ.Āʛʘ
-1
. ʇʝʨʝʚʘʞʘʻ ʩʝʨʝʜʥʽʡ ʪʘ ʚʝʣʠʢʠʡ ʧʽʜʨʽʩʪ ï 55,6 ʽ 44,4 % ʚʽʜʧʦʚʽʜʥʦ. ɸʥʘʣʽʟ 

ʚʽʢʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʧʦʥʦʚʣʝʥʥʷ ʣʠʧʠ ʩʚʽʜʯʠʪʴ, ʱʦ ʟʘ ʢʽʣʴʢʽʩʪʶ ʧʝʨʝʚʘʞʘʻ 4ï8-ʨʽʯʥʠʡ ʧʽʜʨʽʩʪ, 

ʯʘʩʪʢʘ ʷʢʦʛʦ ʩʪʘʥʦʚʠʪʴ 77,8 %, ʘ ʥʘ ʯʘʩʪʢʫ 2ï3-ʨʽʯʥʦʛʦ ʧʽʜʨʦʩʪʫ ʧʨʠʧʘʜʘʻ ʣʠʰʝ 22,2 %. 

ʈʦʟʤʽʱʝʥʥʷ ʥʘ ʧʣʦʱʽ ʻ ʥʝʨʽʚʥʦʤʽʨʥʠʤ. ʊʘʢʦʞ ʦʙʣʽʢʦʚʘʥʦ 0,10 ʪʠʩ. ʰʪ.Āʛʘ
-1

 (11,1 %) 

ʥʝʙʣʘʛʦʥʘʜʽʡʥʦʛʦ ʧʽʜʨʦʩʪʫ.   

ʆʩʠʢʘ. ʇʽʜʨʽʩʪ ʦʩʠʢʠ ʚʠʷʚʣʝʥʦ ʣʠʰʝ ʥʘ ʇʇ 5 ʽ 32 ʫ ʢʽʣʴʢʦʩʪʽ 0,60 ʽ 0,10 ʪʠʩ. ʰʪ.Āʛʘ
-1
 

ʚʽʜʧʦʚʽʜʥʦ. ʇʝʨʝʚʘʞʘʻ ʙʣʘʛʦʥʘʜʽʡʥʠʡ, ʥʝʨʽʚʥʦʤʽʨʥʦ ʨʦʟʤʽʱʝʥʠʡ ʧʦ ʧʣʦʱʽ 2ï3-ʨʽʯʥʠʡ 

ʜʨʽʙʥʠʡ (83,3ï100 %) ʽ ʩʝʨʝʜʥʽʡ ʧʽʜʨʽʩʪ. 

ʋʩʧʽʰʥʽʩʪʴ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʦʥʦʚʣʝʥʥʷ (ʚʨʘʭʦʚʫʶʯʠ ʽ ʩʭʦʜʠ) ʛʦʣʦʚʥʠʭ ʣʽʩʦʫʪʚʦʨʶ-

ʚʘʣʴʥʠʭ ʧʦʨʽʜ ï ʜʫʙʘ ʽ ʷʩʝʥʘ ï ʥʘ ʇʇ 5, 6 ʽ 9 ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʷʢ ʧʦʛʘʥʘ, ʥʘ ʇʇ 3 ʽ 10 ï ʷʢ 

ʥʝʜʦʩʪʘʪʥʷ ʽ ʣʠʰʝ ʥʘ ʇʇ 18, 32 ʽ 33 ï ʷʢ ʜʦʙʨʘ. ʇʨʦʪʝ, ʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʧʝʨʝʚʘʞʥʘ 

ʢʽʣʴʢʽʩʪʴ ʩʭʦʜʽʚ ʟʘʛʠʥʝ ʚ ʧʝʨʰʽ ʨʦʢʠ ʞʠʪʪʷ, ʥʝ ʚʘʨʪʦ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʥʘ ʧʨʠʨʦʜʥʝ ʚʽʜʥʦʚʣʝʥʥʷ 

ʮʠʭ ʜʽʣʷʥʦʢ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʩʫʮʽʣʴʥʠʭ ʨʫʙʦʢ ʤʘʪʝʨʠʥʩʴʢʦʛʦ ʥʘʩʘʜʞʝʥʥʷ.  

ʅʘʩʪʫʧʥʦʛʦ ʧʽʩʣʷ ʥʝʚʨʦʞʘʡʥʦʛʦ 2012 ʨ. ʫ ʩʢʣʘʜʽ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʧʝʨʝʚʘʞʘʶʪʴ 

ʩʭʦʜʠ ʜʫʙʘ (0,30ï0,50 ʪʠʩ. ʰʪ.Āʛʘ
-1
), ʘ ʩʘʤʦʩʽʚ ʽ ʧʽʜʨʽʩʪ ʪʨʘʧʣʷʶʪʴʩʷ ʧʦʦʜʠʥʦʢʦ. ʈʦʟʤʽʱʝʥʥʷ 

ʩʭʦʜʽʚ ʻ ʥʝʨʽʚʥʦʤʽʨʥʠʤ (ʯʘʩʪʦʪʘ ʪʨʘʧʣʷʥʥʷ 45ï50 %), ʘ ʧʽʜʨʦʩʪʫ ï ʛʨʫʧʦʚʠʤ (ʫ ʛʨʫʧʘʭ ʥʝ 

ʙʽʣʴʰʝ ʥʽʞ 1ï2 ʞʠʪʪʻʟʜʘʪʥʠʭ ʝʢʟʝʤʧʣʷʨʠ ʜʫʙʘ). ʋ ʮʠʭ ʢʫʨʪʠʥʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫʩʧʽʰʥʝ 

ʧʦʥʦʚʣʝʥʥʷ ʥʝ ʣʠʰʝ ʛʦʣʦʚʥʦʾ ʧʦʨʦʜʠ (ʜʫʙʘ), ʘ ʽ ʩʫʧʫʪʥʽʭ ï ʢʣʝʥʽʚ, ʚôʷʟʘ ʪʘ ʽʥ., ʷʢʽ ʩʪʚʦʨʶʶʪʴ 

ʥʝʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ (ʥʝʩʪʘʯʘ ʩʚʽʪʣʘ, ʙʦʨʦʪʴʙʘ ʟʘ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ ʟ ˇʨʫʥʪʫ) ʜʣʷ ʾʾ 

ʧʦʜʘʣʴʰʦʛʦ ʨʦʩʪʫ. ɼʫʙ ʫ ʪʘʢʠʭ ʫʤʦʚʘʭ ʥʝ ʚʠʪʨʠʤʫʻ ʢʦʥʢʫʨʝʥʮʽʾ, ʧʝʨʝʭʦʜʠʪʴ ʫ çʪʦʨʯʢʠè ʽ ʟ 

ʯʘʩʦʤ ʚʽʜʤʠʨʘʻ. ʇʨʠʨʦʜʥʝ ʚʽʜʪʚʦʨʝʥʥʷ ʮʠʭ ʥʘʩʘʜʞʝʥʴ ʤʦʞʣʠʚʝ ʣʠʰʝ ʟʘ ʫʤʦʚʠ ʧʨʦʚʝʜʝʥʥʷ 

ʩʚʦʻʯʘʩʥʦʛʦ ʽ ʨʝʪʝʣʴʥʦʛʦ ʜʦʛʣʷʜʫ ʚ ʛʫʩʪʠʭ ʢʫʨʪʠʥʘʭ ʟ ʥʘʷʚʥʠʤʠ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʤʠ 

ʧʦʨʦʜʘʤʠ.  

ʇʽʜʨʽʩʪ ʜʨʫʛʦʾ ʣʽʩʦʫʪʚʦʨʶʚʘʣʴʥʦʾ ʧʦʨʦʜʠ ʚ ʜʽʙʨʦʚʘʭ ʨʝʛʽʦʥʫ ï ʷʩʝʥʘ ʟʚʠʯʘʡʥʦʛʦ ï 

ʥʘʷʚʥʠʡ ʣʠʰʝ ʚ ʪʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ, ʚ ʷʢʠʭ ʫ ʩʢʣʘʜʽ ɯ ʷʨʫʩʫ ʤʘʪʝʨʠʥʩʴʢʦʛʦ ʥʘʩʘʜʞʝʥʥʷ ʷʩʝʥ 

ʩʪʘʥʦʚʠʪʴ ʭʦʯʘ ʙ ʦʜʥʫ ʦʜʠʥʠʮʶ ʽ ʻ ʜʞʝʨʝʣʦʤ ʧʨʠʨʦʜʥʦʛʦ ʟʘʩʽʚʘʥʥʷ ʧʣʦʱ. ɿʘʟʚʠʯʘʡ ʢʽʣʴʢʽʩʪʴ 

ʧʦʥʦʚʣʝʥʥʷ ʷʩʝʥʘ ʻ ʥʝʟʥʘʯʥʦʶ (ʜʦ 1,90 ʪʠʩ. ʰʪ.Āʛʘ
-1
), ʘʣʝ ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʡʦʛʦ ʜʦʩʪʘʪʥʻ ʚʽʜʥʦʚʣʝʥʥʷ (ʜʦ 6,40 ʪʠʩ. ʰʪ.Āʛʘ
-1

).  

ʇʽʜʨʽʩʪ ʢʣʝʥʽʚ ʨʦʟʤʽʱʫʻʪʴʩʷ ʧʦ ʧʣʦʱʽ ʨʽʚʥʦʤʽʨʥʽʰʝ, ʥʽʞ ʜʫʙʘ ʽ ʷʩʝʥʘ. ʋʩʧʽʰʥʽʩʪʴ 

ʧʦʥʦʚʣʝʥʥʷ ʩʫʧʫʪʥʽʭ ʧʦʨʽʜ ʥʘ ʚʩʽʭ ʧʣʦʱʘʭ ʻ ʜʦʙʨʦʶ, ʘʣʝ ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʾʭʥʷ ʢʽʣʴʢʽʩʪʴ 

ʥʝ ʧʝʨʝʚʠʱʫʻ 3 ʪʠʩ. ʰʪ.Āʛʘ
-1

. 

ɺʠʩʥʦʚʢʠ. ɺ ʫʤʦʚʘʭ ʩʫʭʦʾ ʢʣʝʥʦʚʦ-ʣʠʧʦʚʦʾ ʜʽʙʨʦʚʠ ʧʽʩʣʷ ʚʨʦʞʘʡʥʦʛʦ ʨʦʢʫ ʧʽʜ ʥʘʤʝʪʦʤ 

ʜʫʙʦʚʠʭ ʣʽʩʦʩʪʘʥʽʚ ʟôʷʚʣʷʻʪʴʩʷ ʜʦʩʪʘʪʥʷ ʢʽʣʴʢʽʩʪʴ ʧʦʥʦʚʣʝʥʥʷ ʜʫʙʘ (ʚʽʜ 5,60 ʜʦ 

10,40 ʪʠʩ. ʰʪ.Āʛʘ
-1
) ʟ ʨʽʚʥʦʤʽʨʥʠʤ ʨʦʟʤʽʱʝʥʥʷʤ ʧʦ ʧʣʦʱʽ ʥʘʚʽʪʴ ʙʝʟ ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʽʚ ʟʽ 

ʩʧʨʠʷʥʥʷ ʧʦʥʦʚʣʝʥʥʶ. ʊʦʤʫ ʥʘ ʪʘʢʠʭ ʜʽʣʷʥʢʘʭ ʥʝʦʙʭʽʜʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʢʦʤʧʣʝʢʩ 

ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʧʨʠʨʦʜʥʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ ʮʽʥʥʠʭ ʜʫʙʦʚʠʭ ʣʽʩʽʚ ʥʘʩʽʥʥʻʚʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ (ʚʠʙʽʨʢʦʚʽ ʽ ʧʦʩʪʫʧʦʚʽ ʨʫʙʢʠ ʛʦʣʦʚʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ, ʟʘʭʦʜʠ ʱʦʜʦ ʩʧʨʠʷʥʥʷ 

ʧʨʠʨʦʜʥʦʤʫ ʧʦʥʦʚʣʝʥʥʶ, ʜʦʛʣʷʜ ʟʘ ʧʽʜʨʦʩʪʦʤ ʛʦʩʧʦʜʘʨʩʴʢʦ ʮʽʥʥʠʭ ʧʦʨʽʜ ʫ ʛʫʩʪʠʭ ʢʫʨʪʠʥʘʭ 

ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ), ʚʨʘʭʦʚʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʥʘʩʘʤʧʝʨʝʜ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʧʣʦʜʦʥʦʰʝʥʥʷ 

ʜʫʙʘ. 
ʉʇʀʉʆʂ ʃɯʊɽʈɸʊʋʈʀ 
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FEATURES OF ADVANCE REGENERATION OF TREE SPECIES IN DRY MAPLE-LIME OAK FOREST IN 

THE LEFT-BANK FOREST-STEPPE 

Ukrainian Research Institute of Forestry & Forest Melioration named after G. M. Vysotsky 

The paper represents characteristics of advance growth of tree species under the canopy of natural oak stands in dry 

maple-lime oak forests in the Sumy and Kharkov regions. The species composition, age, and quality were determined in 

the investigation. These data show that the advance regeneration of oak and ash, which are the main forest-forming 

species, is characterized as poor or insufficient in general and good on separate sites only. The maximal number of 

advance growth of the main species is observed in 80ï121 years plantations, in which there are 8 units of oak and 1ï3 

units of ash in the parent stand composition. 

K e y  w o r d s : dry maple-lime oak forest, advance regeneration, advance growth, young seedling. 

 

ʈʫʤʷʥʮʝʚ ʄ. ɻ. 

ʆʉʆɹɽʅʅʆʉʊʀ ʇʈɽɼɺɸʈʀʊɽʃʔʅʆɻʆ ɺʆɿʆɹʅʆɺʃɽʅʀʗ ɼʈɽɺɽʉʅʓʍ ʇʆʈʆɼ ɺ ʋʉʃʆɺʀʗʍ 

ʉʋʍʆʁ ʂʃɽʅʆɺʆ-ʃʀʇʆɺʆʁ ɼʋɹʈɸɺʓ ʃɽɺʆɹɽʈɽɾʅʆʁ ʃɽʉʆʉʊɽʇʀ 

ʋʢʨʘʠʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʮʠʠ 

ʠʤ. ɻ. ʅ. ɺʳʩʦʮʢʦʛʦ 

ʇʨʠʚʝʜʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʜʨʦʩʪʘ ʜʨʝʚʝʩʥʳʭ ʧʦʨʦʜ ʧʦʜ ʧʦʣʦʛʦʤ ʝʩʪʝʩʪʚʝʥʥʳʭ ʜʫʙʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ ʚ 

ʫʩʣʦʚʠʷʭ ʩʫʭʦʡ ʢʣʝʥʦʚʦ-ʣʠʧʦʚʦʡ ʜʫʙʨʘʚʳ ʉʫʤʩʢʦʡ ʠ ʍʘʨʴʢʦʚʩʢʦʡ ʦʙʣʘʩʪʝʡ. ʆʧʨʝʜʝʣʝʥʳ ʝʛʦ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ, 

ʚʦʟʨʘʩʪ ʠ ʢʘʯʝʩʪʚʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ 

ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʛʣʘʚʥʳʭ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ ï ʜʫʙʘ ʠ ʷʩʝʥʷ ï ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʘʢ ʧʣʦʭʦʝ ʠʣʠ ʥʝʜʦʩʪʘʪʦʯʥʦʝ 

ʠ ʪʦʣʴʢʦ ʥʘ ʦʪʜʝʣʴʥʳʭ ʫʯʘʩʪʢʘʭ ï ʢʘʢ ʭʦʨʦʰʝʝ. ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʜʨʦʩʪʘ ʛʣʘʚʥʳʭ ʧʦʨʦʜ ʥʘʙʣʶʜʘʝʪʩʷ ʚ 

80ï121-ʣʝʪʥʠʭ ʜʨʝʚʦʩʪʦʷʭ ʧʨʠ ʫʯʘʩʪʠʠ ʜʫʙʘ ʚ ʩʦʩʪʘʚʝ ʤʘʪʝʨʠʥʩʢʠʭ ʥʘʩʘʜʞʝʥʠʡ ʚ ʢʦʣʠʯʝʩʪʚʝ 8 ʝʜʠʥʠʮ, ʘ 

ʷʩʝʥʷ ï 1ï3 ʝʜʠʥʠʮʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʫʭʘʷ ʢʣʝʥʦʚʘʷ-ʣʠʧʦʚʘʷ ʜʫʙʨʘʚʘ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ ʚʦʟʦʙʥʦʚʣʝʥʠʝ, ʧʦʜʨʦʩʪ, 

ʚʩʭʦʜʳ. 
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ʋɼʂ 582.736.3:630*228 (292.486) 

C. ɸ. ʉʀʊʅʀʂ, ɺ. ʄ. ʃʆɺʀʅʉʔʂɸ
À*

 

ɺʇʃʀɺ ʊʀʇɯɺ ʃɯʉʆʈʆʉʃʀʅʅʀʍ ʋʄʆɺ ʅɸ ɿɸʇɸʉ ɼɽʈɽɺʀʅʀ 

ʃɯʉʆʋʊɺʆʈʖɺɸʃʔʅʀʍ ʇʆʈɯɼ ʉʊɽʇʆɺʆɻʆ ʇʈʀɼʅɯʇʈʆɺôʗ ʋʂʈɸɰʅʀ 
ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 

ɼʦʩʣʽʜʞʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʧʦʢʘʟʥʠʢʘ ʩʝʨʝʜʥʴʦʛʦ ʟʘʧʘʩʫ ʜʝʨʝʚʠʥʠ ʦʩʥʦʚʥʠʭ ʣʽʩʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʧʦʨʽʜ ʣʽʩʽʚ 

ʇʨʠʜʥʽʧʨʦʚʩʴʢʦʛʦ ʉʪʝʧʫ ʋʢʨʘʾʥʠ ï Robinia pseudoacacia L. ʪʘ Pinus sylvestris L. ʚʽʜ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ.  

ʇʦʢʘʟʘʥʦ, ʱʦ ʽʟ ʚʘʨʽʘʥʪʽʚ ʪʨʦʬʦʪʦʧʥʦʾ ʛʨʘʜʘʮʽʾ ʥʘ ʥʘʡʙʽʣʴʰʽʡ ʧʣʦʱʽ ʜʝʨʝʚʦʩʪʘʥʠ ʨʦʙʽʥʽʾ ʨʦʩʪʫʪʴ ʫ ʩʫʛʨʫʜʘʭ ï 

9596,5 ʛʘ (54,3 %), ʜʝ ʟʦʩʝʨʝʜʞʝʥʦ 53,1 % ʾʾ ʟʘʛʘʣʴʥʦʛʦ ʟʘʧʘʩʫ. ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʟʘʧʘʩʫ 

ʜʝʨʝʚʠʥʠ ʮʽʻʾ ʧʦʨʦʜʠ ʟʘ ʪʨʦʬʦʪʦʧʘʤʠ ʩ̫ ʛʘʻ: ɸ ï 180 ʤį/ʛʘ (12-ʡ ʢʣʘʩ ʚʽʢʫ); B ï 202 ʤį/ʛʘ (13-ʡ ʢʣʘʩ ʚʽʢʫ); C ï 

178,9 ʤį/ʛʘ (10-ʡ ʢʣʘʩ ʚʽʢʫ); D ï 180 ʤį/ʛʘ (13-ʡ ʢʣʘʩ ʚʽʢʫ). 

ɼʚʽ ʪʨʝʪʠʥʠ ʧʣʦʱʽ ʜʝʨʝʚʦʩʪʘʥʽʚ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʟʦʩʝʨʝʜʞʝʥʽ ʫ ʩʫʙʦʨʘʭ ʽʟ ʟʘʛʘʣʴʥʠʤ ʟʘʧʘʩʦʤ ʜʝʨʝʚʠʥʠ 

3017,66 ʪʠʩ. ʤ
3
. ʋ ʩʦʩʥʦʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʫ ʤʽʨʫ ʟʙʽʣʴʰʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ ʚʽʜ ʙʦʨʽʚ ʜʦ ʛʨʫʜʽʚ ʟʨʦʩʪʘ ̒

ʧʦʢʘʟʥʠʢ ʩʝʨʝʜʥʴʦʛʦ ʟʘʧʘʩʫ ʜʝʨʝʚʠʥʠ. ʊʘʢ, ʫ ʪʨʦʬʦʪʦʧʽ D ʮʝʡ ʧʦʢʘʟʥʠʢ ʥʘ 27,5 % ʙʽʣʴʰʠʡ, ʥʽʞ ʫ ʪʨʦʬʦʪʦʧʽ ɸ. 

ʉʝʨʝʜʥʽʡ ʟʘʧʘʩ ʜʝʨʝʚʠʥʠ ʨʦʙʽʥʽʾ ʚ ʫʤʦʚʘʭ ʚʦʣʦʛʦʛʦ ʛʽʛʨʦʪʦʧʫ ʩʪʘʥʦʚʠʪʴ 181,6 % ʧʨʦʪʠ ʟʘʧʘʩʫ, ʱʦ ʧʨʦʜʫʢʫʻʪʴʩʷ 

ʚ ʫʤʦʚʘʭ ʜʫʞʝ ʩʫʭʦʛʦ ʛʽʛʨʦʪʦʧʫ. ʇʦʜʽʙʥʫ ʪʝʥʜʝʥʮʽ ʁ ʚʠʷʚʣʝʥʦ ʽ ʜʣʷ ʽʥʰʦʾ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʦʨʦʜʠ ï ʩʦʩʥʠ 

ʟʚʠʯʘʡʥʦʾ, ʩʝʨʝʜʥʽʡ ʟʘʧʘʩ ʷʢʦʾ ʫ ʩʚʽʞʠʭ ʪʘ ʚʦʣʦʛʠʭ ʫʤʦʚʘʭ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ ʫ ʪʨʠ ʨʘʟʠ ʙʽʣʴʰʠʡ, ʥʽʞ ʫ ʜʫʞʝ ʩʫʭʠʭ 

ʫʤʦʚʘʭ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʇʨʠʜʥʽʧʨʦʚʩʴʢʠʡ ʉʪʝʧ ʋʢʨʘʾʥʠ, ʜʝʨʝʚʦʩʪʘʥʠ Robinia  pseudoacacia, Pinus sylvestris, ʪʠʧʠ 

ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ, ʟʘʧʘʩ ʜʝʨʝʚʠʥʠ. 

 

ʅʠʟʴʢʘ ʣʽʩʠʩʪʽʩʪʴ ʩʪʝʧʦʚʦʾ ʟʦʥʠ ʋʢʨʘʾʥʠ, ʷʢʘ ʥʝ ʧʝʨʝʚʠʱʫʻ 3ï5 % ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ 

ʟʘʟʥʘʯʝʥʦʾ ʧʨʠʨʦʜʥʦʾ ʟʦʥʠ, ʟʫʤʦʚʣʶʻ ʧʦʰʠʨʝʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʧʨʦʷʚʽʚ ʢʣʽʤʘʪʫ, ʦʩʦʙʣʠʚʦ 

ʧʦʩʫʰʣʠʚʠʭ ʷʚʠʱ  ̔ʜʝʬʣʷʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ [5]. ʋ ʉʪʝʧʫ ʧʝʨʝʜʙʘʯʝʥʦ ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʣʽʩʽʚ 

ʨʽʟʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʧʨʠʯʦʤʫ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʣʽʩʽʚ ʨʝʢʨʝʘʮʽʡʥʦ-

ʦʟʜʦʨʦʚʯʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʢʘʪʝʛʦʨʽʾ ʧʝʨʩʧʝʢʪʠʚʥʦʶ ʜʝʨʝʚʥʦʶ ʧʦʨʦʜʦʶ ʻ ʩʦʩʥʘ ʟʚʠʯʘʡʥʘ 

(Pinus sylvestris L.), ʘ ʜʣʷ ʮʽʣʝʡ ʟʘʭʠʩʥʦʛʦ ʣʽʩʦʨʦʟʚʝʜʝʥʥʷ ï ʨʦʙʽʥʽʷ ʟʚʠʯʘʡʥʘ (Robinia 

pseudoacacia L.) [2].  

ɿʥʘʯʥʘ ʧʣʦʱʘ ʪʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʪʠʧʽʚ ʤʽʩʮʝʚʦʩʪʝʡ ʩʪʝʧʦʚʦʾ ʟʦʥʠ ʟʫʤʦʚʣʶʶʪʴ ʰʠʨʦʢʠʡ 

ʩʧʝʢʪʨ ʫʤʦʚ ʤʽʩʮʝʟʨʦʩʪʘʥʴ ʪʘ ʾʭʥʽʭ ʢʣʽʤʘʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʊʦʤʫ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʣʽʩʦʨʦʟʚʝʜʝʥʥʷ ʫ ʉʪʝʧʫ ʥʝʦʙʭʽʜʥʠʤ ʻ ʚʨʘʭʫʚʘʥʥʷ ʪʠʧʽʚ ʣʽʩʦʨʦʩʣʠʥʥʠʭ 

ʫʤʦʚ [1, 3, 4, 6, 8].    

ʋ ʟʚôʷʟʢʫ ʽʟ ʟʘʟʥʘʯʝʥʠʤ, ʚʘʞʣʠʚʠʤ ʻ ʧʦʻʜʥʘʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʥʮʠʧʽʚ ʣʽʩʦʚʦʾ ʪʠʧʦʣʦʛʽʾ 

ʪʘ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʘʭʦʜʽʚ, ʱʦ ʻ ʥʝʦʜʤʽʥʥʦʶ ʦʩʥʦʚʦʶ ʫʩʧʽʰʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʣʽʩʽʚ ʫ 

ʉʪʝʧʫ.   

ɭʜʥʽʩʪʴ ʦʨʛʘʥʽʟʤʽʚ ʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʜʘʻ ʟʤʦʛʫ ʨʦʟʛʣʷʜʘʪʠ ʨʦʩʣʠʥʥʽ 

ʫʛʨʫʧʦʚʘʥʥʷ ʪʘ ʾʭʥ ̔ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ ʥʝʨʦʟʨʠʚʥʦ, ʷʢ ʻʜʠʥʫ ʩʠʩʪʝʤʫ. ɿʙʽʣʴʰʝʥʥʷ ʚʦʣʦʛʦʩʪʽ 

ˇʨʫʥʪʫ, ʷʢ ʽ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʫ ʨʷʜʘʭ ʪʨʦʬʦʛʝʥʥʦʾ ʛʨʘʜʘʮʽʾ, ʚʠʢʣʠʢʘʻ 

ʯʠʩʣʝʥʥʽ ʷʢʽʩʥʽ ʧʝʨʝʭʦʜʠ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʟʤʽʥʠ ʫ ʧʝʨʝʙʽʛʫ ʬʽʟʽʦʣʦʛʦ-ʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ 

ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʟʤʽʥʽ ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ï ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ.  

ɸʢʪʫʘʣʴʥʠʤ ʻ ʚʠʷʚʣʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ ʜʝʨʝʚʦʩʪʘʥʽʚ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʪʘ ʦʮʽʥʶʚʘʥʥʷ ʚʧʣʠʚʫ ʘʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʝʜʘʪʦʧʽʚ ʥʘ ʧʨʦʮʝʩʠ 

ʥʘʢʦʧʠʯʝʥʥʷ ʬʽʪʦʤʘʩʠ.  

ɼʣʷ ʧʨʠʢʣʘʜʥʠʭ ʮʽʣʝʡ, ʩʧʨʷʤʫʚʘʥʥʷ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʚʠʟʥʘʯʝʥʥʷ 

ʧʝʨʩʧʝʢʪʠʚ ʨʦʟʚʠʪʢʫ ʧʦʪʨʽʙʥʠʡ ʧʦʰʫʢ ʚʟʘʻʤʦʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʘʙʽʦʪʠʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʤʽʩʮʝʟʨʦʩʪʘʥʴ ʪʘ ʷʢʽʩʥʠʤʠ ʽ ʢʽʣʴʢʽʩʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ. 

ʅʘ ʜʫʤʢʫ ʆ. ʉ. ʄʽʛʫʥʦʚʦʾ [7], ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʠʧʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʷʢʽʩʪʴ 

ʣʽʩʦʚʧʦʨʷʜʥʠʭ ʨʦʙʽʪ. ʇʠʪʘʥʥʷ ʩʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ ʪʘ ʟʜʽʡʩʥʝʥʥʷ ʨʫʙʦʢ ʜʦʛʣʷʜʫ 

ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʟʥʘʯʝʥʠʭ ʪʠʧʽʚ ʣʽʩʫ. 

                                                 
À
 ʅʘʫʢʦʚʠʡ ʢʦʥʩʫʣʴʪʘʥʪ ï ʜ-ʨ ʩ.-ʛ. ʥʘʫʢ, ʧʨʦʬ. ʇ. ɯ. ʃʘʢʠʜʘ  

*
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ʃʽʩʦʪʠʧʦʣʦʛʽʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʩʪʚʦʨʝʥʥʷ ʽ ʚʠʨʦʱʫʚʘʥʥʷ ʥʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ ʪʠʧʦʣʦʛʽʯʥʦʾ ʥʘʣʝʞʥʦʩʪʽ ʟʝʤʝʣʴ ʚʠʟʥʘʯʘʻ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʦʮʽʥʢʠ ʾʭʥʴʦʛʦ 

ʣʽʩʦʨʦʩʣʠʥʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ. ɼʣʷ ʧʨʠʨʦʜʥʠʭ ʟʦʥ, ʜʝ ʣʽʤʽʪʫʶʯʠʤ ʝʢʦʣʦʛʽʯʥʠʤ ʯʠʥʥʠʢʦʤ  ̒

ʥʝʩʪʘʯʘ ʛʨʫʥʪʦʚʦʾ ʚʦʣʦʛʠ, ʧʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʧʨʠʷʪʠʤʫʪʴ ʟʥʘʯʥʦʤʫ ʧʽʜʚʠʱʝʥʥʶ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʣʽʩʦʤʝʣʽʦʨʘʪʠʚʥʠʭ ʟʘʭʦʜʽʚ [7]. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʫʤʽʚ ʨʝʘʣʽʟʘʮʽʡ ʧʦʪʝʥʮʽʘʣʽʚ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʛʦʣʦʚʥʠʭ 

ʣʽʩʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʧʦʨʽʜ ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪ ̔ ʚʧʣʠʚʫ ʦʩʥʦʚʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʝʜʘʪʦʧʽʚ ï ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ (ʪʨʦʬʦʪʦʧʫ) ʪʘ ʡʦʛʦ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ 

(ʛʽʛʨʦʪʦʧʫ) ʥʘ ʢʽʣʴʢʽʩʥʠʡ ʧʦʢʘʟʥʠʢ ʜʝʨʝʚʦʩʪʘʥʽʚ ï ʩʝʨʝʜʥʽʡ ʟʘʧʘʩ ʜʝʨʝʚʠʥʠ ʛʦʣʦʚʥʠʭ 

ʣʽʩʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʧʦʨʽʜ.   

ʄʝʪʘ ʮʴʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ï ʘʥʘʣʽʟ ʚʽʢʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ 

ʬʦʨʤʫʚʘʥʥʷ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʟʘʧʘʩʫ ʜʝʨʝʚʠʥʠ ʫ ʥʘʩʘʜʞʝʥʥʷʭ Pinus sylvestris ʪʘ Robinia 

pseudoacacia ʚʽʜ ʪʠʧʽʚ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ, ʱʦ ʚ ʧʦʜʘʣʴʰʦʤʫ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ 

ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʩʪʫ ʡ ʙʽʦʧʨʦʜʫʢʪʠʚʥʦʩʪʽ.  

ʆʙô̒ ʢʪ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʤʝʪʦʜʠʢʘ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʚ ʩʦʩʥʦʚʠʭ ʪʘ ʨʦʙʽʥʽʻʚʠʭ 

ʥʘʩʘʜʞʝʥʥʷʭ, ʷʢʽ ʟʥʘʭʦʜʷʪʩʴʷ ʫ ʚʽʜʘʥʥʽ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ ʫʧʨʘʚʣʽʥʥ ̫ ʣʽʩʦʚʦʛʦ ʪʘ 

ʤʠʩʣʠʚʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ɸʥʘʣʽʟ ʚʽʢʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʩʝʨʝʜʥʽʭ ʬʘʢʪʠʯʥʠʭ ʟʘʧʘʩʽʚ 

ʜʝʨʝʚʠʥʠ ʩʦʩʥʦʚʠʭ  ̔ʨʦʙʽʥʽʻʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʧʨʦʚʝʜʝʥʦ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʧʦʚʠʜʽʣʴʥʦʾ ʙʘʟʠ 

ʤʘʪʝʨʽʘʣʽʚ ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷ 2011 ʨ. [5]. ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʟʘʧʘʩʫ ʩʪʦʚʙʫʨʦʚʦʾ 

ʜʝʨʝʚʠʥʠ ʚʽʜ ʊʃʋ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʦʢʘʟʥʠʢʠ ʬʘʢʪʠʯʥʦʾ ʧʣʦʱʽ ʪʘ ʟʘʧʘʩʽʚ ʜʣʷ ʜʝʨʝʚʦʩʪʘʥʽʚ 

ʥʘʷʚʥʠʭ ʢʣʘʩʽʚ ʚʽʢʫ. ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʚʠʙʽʨʢʠ ʜʣʷ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʩʪʘʥʦʚʠʚ 5158 ʚʠʜʽʣʽʚ ʽʟ 

ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ 21472,9 ʛʘ, ʜʣʷ ʨʦʙʽʥʽʾ ï 4739 ʽʟ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ 17683,7 ʛʘ. ʈʦʙʽʥʽʷ 

ʟʚʠʯʘʡʥʘ ʬʦʨʤʫʻ ʧʝʨʝʚʘʞʥʦ ʯʠʩʪʽ ʥʘʩʘʜʞʝʥʥʷ ï 82,5 % ʧʣʦʱʽ, 17,5 % ʩʪʘʥʦʚʣʷʪʴ ʤʽʰʘʥʽ. 

ʃʽʩʦʩʪʘʥʠ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʪʘʢʦʞ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʨʝʛʽʦʥʽ ʧʝʨʝʚʘʞʥʦ ʯʠʩʪʠʤʠ 

ʥʘʩʘʜʞʝʥʥʷʤʠ ï 81,9 %, ʤʽʰʘʥʽ ʜʝʨʝʚʦʩʪʘʥʠ ʩʪʘʥʦʚʣʷʪʴ 18,1 %. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʉʫʯʘʩʥʘ ʚʽʢʦʚʘ ʩʪʨʫʢʪʫʨʘ ʤʦʜʘʣʴʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʨʦʙʽʥʽʾ 

ʟʚʠʯʘʡʥʦʾ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯʥʠʤ ʧʝʨʝʚʘʞʘʥʥʷʤ ʚʽʢʦʚʦʾ ʛʨʫʧʠ ʧʝʨʝʩʪʠʛʣʠʭ ʥʘʩʘʜʞʝʥʴ, ʷʢ ̔

ʟʘʡʤʘʶʪʴ 72,3 % (12786,0 ʛʘ) ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʜʝʨʝʚʦʩʪʘʥʽʚ ʮʽʻʾ ʧʦʨʦʜʠ, ʧʨʠ ʜʫʞʝ 

ʥʝʟʥʘʯʥʽʡ ʧʣʦʱʽ ʤʦʣʦʜʥʷʢʽʚ ï 0,2 % (375,2 ʛʘ). ɼʽʘʧʘʟʦʥ ʚʽʢʫ ï 5ï95 ʨʦʢʽʚ, ʩʝʨʝʜʥʽʡ ʚʽʢ ï 

43 ʨʦʢʠ.  

ɯʟ ʚʘʨʽʘʥʪʽʚ ʪʨʦʬʦʪʦʧʽʚ ʥʘʡʙʽʣʴʰʘ ʧʣʦʱʘ ʜʝʨʝʚʦʩʪʘʥʽʚ ʨʦʙʽʥʽʾ ʥʘʷʚʥʘ ʚ ʩʫʛʨʫʜʘʭ ï 9596,5 

ʛʘ (54,3 %), ʜʝ ʟʦʩʝʨʝʜʞʝʥʦ 53,1 % ʟʘʛʘʣʴʥʦʛʦ ʟʘʧʘʩʫ ʾʾ ʜʝʨʝʚʠʥʠ. ʋ ʛʨʫʜʘʭ ʥʘʩʘʜʞʝʥʥʷ 

ʨʦʙʽʥʽʾ ʟʘʡʤʘʶʪʴ ʧʦʥʘʜ ʪʨʝʪʠʥʫ ʧʣʦʱʽ ï 6732,2 ʛʘ (38,1 %) ʽʟ ʟʘʛʘʣʴʥʠʤ ʟʘʧʘʩʦʤ ʜʝʨʝʚʠʥʠ 

40,8 %. ɼʫʞʝ ʥʝʟʥʘʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʣʦʱʘ ʨʦʙʽʥʽʻʚʠʭ ʥʘʩʘʜʞʝʥʴ ʫ ʙʦʨʘʭ ï 139,8 ʛʘ (0,8 %), 

ʜʝ ʣʦʢʘʣʽʟʦʚʘʥʘ ʥʘʡʤʝʥʰʘ ʯʘʩʪʢʘ ʾʾ ʟʘʧʘʩʫ ï 0,8 %. 

ʈʦʟʨʘʭʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʟʘʧʘʩʫ ʜʝʨʝʚʠʥʠ ʨʦʙʽʥʽʻʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʥʘʷʚʥʠʭ 

ʢʣʘʩʽʚ ʚʽʢʫ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʪʨʦʬʥʦʩʪʽ ˇʨʫʥʪʫ ʜʝʤʦʥʩʪʨʫʶʪʴ ʚʽʜʤʽʥʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 

ʧʦʢʘʟʥʠʢʘ (ʨʠʩ. 1). ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʟʘʧʘʩʫ ʚ ʪʨʦʬʦʪʦʧʘʭ ʩʪʘʥʦʚʠʪʴ: ɸ ï 

180 ʤį/ʛʘ (12-ʡ ʢʣʘʩ ʚʽʢʫ); B ï 202 ʤį/ʛʘ (13-ʡ ʢʣʘʩ ʚʽʢʫ); C ï 178,9 ʤį/ʛʘ (10-ʡ ʢʣʘʩ ʚʽʢʫ); D ï 

180 ʤį/ʛʘ (13-ʡ ʢʣʘʩ ʚʽʢʫ). ʅʘʚʝʜʝʥʽ ʜʘʥʽ ʜʝʤʦʥʩʪʨʫʶʪʴ ʚʽʜʩʫʪʥʽʩʪʴ ʟʥʘʯʫʱʦʾ ʚʽʜʤʽʥʥʦʩʪʽ 

ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʩʝʨʝʜʥʴʦʛʦ ʟʘʧʘʩʫ ʜʝʨʝʚʠʥʠ ʤʽʞ ʥʘʡʙʽʜʥʽʰʠʤʠ ˇʨʫʥʪʦʚʠʤʠ ʫʤʦʚʘʤʠ 

ʙʦʨʽʚ  ̔ʥʘʡʙʽʣʴʰ ʨʦʜʶʯʠʤʠ ˇʨʫʥʪʘʤʠ ʛʨʫʜʽʚ. ɺʽʜʤʽʯʝʥʦ ʟʥʠʞʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ 

ʧʽʩʣʷ ʜʦʩʷʛʥʝʥʥʷ ʨʦʙʽʥʽʻʶ ʚʽʢʫ 75 (ʩʫʛʨʫʜ), 70 (ʙʽʨ), 65 ʨʦʢʽʚ (ʩʫʙʽʨ, ʛʨʫʜ). 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʨʦʙʽʥʽʾ, ӏ ʧʣʦʱʽ ʜʝʨʝʚʦʩʪʘʥʽʚ ʽʥʰʦʾ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʦʨʦʜʠ ï ʩʦʩʥʠ 

ʟʚʠʯʘʡʥʦʾ ï ʟʦʩʝʨʝʜʞʝʥʦ ʫ ʩʫʙʦʨʘʭ ʽʟ ʟʘʛʘʣʴʥʠʤ ʟʘʧʘʩʦʤ ʜʝʨʝʚʠʥʠ 3017,66 ʪʠʩ. ʤ
3
. ʅʘ ʟʥʘʯʥʦ 

ʤʝʥʰ̔ʡ ʧʣʦʱʽ ʩʦʩʥʘ ʬʦʨʤʫʻ ʥʘʩʘʜʞʝʥʥʷ ʫ ʛʨʫʜʘʭ (1,2 %). ʋ ʤʽʨʫ ʟʙʽʣʴʰʝʥʥʷ ʨʦʜʶʯʦʩʪʽ 

ˇʨʫʥʪʫ ʚ ʩʦʩʥʦʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʚʽʜ ʙʦʨʽʚ ʜʦ ʛʨʫʜʽʚ ʟʨʦʩʪʘ ̒ʧʦʢʘʟʥʠʢ ʩʝʨʝʜʥʴʦʛʦ ʟʘʧʘʩʫ 

ʜʝʨʝʚʠʥʠ. ʎʝʡ ʧʦʢʘʟʥʠʢ ʫ ʪʨʦʬʦʪʦʧʽ D ʻ ʥʘ 27,5 % ʙʽʣʴʰʠʤ, ʥʽʞ ʫ ʪʨʦʬʦʪʦʧ ̔ɸ (ʨʠʩ. 2).  
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ʈʠʩ. 1 ï ɿʘʣʝʞʥʽʩʪʴ ʩʝʨʝʜʥʴʦʛʦ ʟʘʧʘʩʫ ʜʝʨʝʚʠʥʠ ʚʽʜ ʚʽʢʫ ʨʦʙʽʥʽʾ ʟʚʠʯʘʡʥʦʾ ʫ ʪʨʦʬʦʪʦʧʘʭ 

 

ʅʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʩʝʨʝʜʥʴʦʛʦ ʟʘʧʘʩʫ ʜʝʨʝʚʠʥʠ ʩʦʩʥʠ ʚʽʜʤʽʯʝʥʽ ʜʣʷ ʜʝʨʝʚʦʩʪʘʥʽʚ 8-ʛʦ 

ʢʣʘʩʫ ʚʽʢʫ ʚ ʫʤʦʚʘʭ ʙʦʨʽʚ ʪʘ ʩʫʙʦʨʽʚ, ʪʘ 7-ʛʦ ï ʚ ʫʤʦʚʘʭ ʩʫʛʨʫʜʽʚ. ɿʘʟʥʘʯʠʤʦ, ʱʦ ʫ ʛʨʫʜʘʭ 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʧʦʩʪʫʧʦʚʦʛʦ ʟʘʧʘʩʫ ʜʝʨʝʚʠʥʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦ ʥʘʡʩʪʘʨʰʦʛʦ 9-ʛʦ 

ʢʣʘʩʫ ʚʽʢʫ. 

 
ʈʠʩ. 2 ï ɿʘʣʝʞʥʽʩʪʴ ʩʝʨʝʜʥʴʦʛʦ ʟʘʧʘʩʫ ʜʝʨʝʚʠʥʠ ʚʽʜ ʚʽʢʫ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʫ ʪʨʦʬʦʪʦʧʘʭ 

 

ʗʢ ʜʣʷ ʩʦʩʥʠ, ʪʘʢ ʽ ʜʣʷ ʨʦʙʽʥʽʾ ʫ ʤʽʨʫ ʟʙʽʣʴʰʝʥʥʷ ʚʽʢʫ, ʧʽʩʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʠʤʠ ʧʦʨʦʜʘʤʠ 

ʤʘʢʩʠʤʫʤʽʚ ʟʘʧʘʩʽʚ ʜʝʨʝʚʠʥʠ ʫ 8- ʪʘ 13-ʤʫ ʢʣʘʩʘʭ ʚʽʢʫ ʚʽʜʧʦʚʽʜʥʦ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ 

ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʝ ʧʦʛʽʨʰʝʥʥʷʤ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʥʘʩʘʜʞʝʥʴ, 

ʩʫʭʦʚʝʨʭʽʩʪʶ ʪʘ ʚʩʠʭʘʥʥʷʤ ʛʽʣʦʢ.  

ɸʥʘʣʽʟ ʨʦʟʧʦʜʽʣʫ ʧʣʦʱʽ ʥʘʩʘʜʞʝʥʥɹ ʨʦʙʽʥʽʾ ʟʘ ʫʤʦʚʘʤʠ ʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʫ ʩʚʽʜʯʠʪʴ, ʱʦ 

ʧʝʨʝʚʘʞʥʘ ʾʾ ʙʽʣʴʰʽʩʪʴ ʟʦʩʝʨʝʜʞʝʥʘ ʚ ʫʤʦʚʘʭ ʩʫʭʦʛʦ ʛʽʛʨʦʪʦʧʫ ï 13916,7 ʛʘ (78,7 %). ʈʦʟʧʦʜʽʣ 

ʧʣʦʱʽ ʱʦʜʦ ʛʽʛʨʦʛʝʥʥʦʾ ʛʨʘʜʘʮʽʾ ʪʘʢʠʡ: ʥʘ 1034,2 ʛʘ (ʜʦ 5,8 %) ʧʣʦʱʽ ʜʝʨʝʚʦʩʪʘʥʠ ʮʽʻʾ ʧʦʨʦʜʠ 
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ʨʦʩʪʫʪʴ ʫ ʜʫʞʝ ʩʫʭʦʤʫ ʛʽʛʨʦʪʦʧʽ; ʥʘ 2594,1 ʛʘ (14,7 %) ï ʫ ʩʚʽʞʦʤʫ ʪʘ ʥʘ 95,5 ʛʘ (0,5 %) ï ʫ 

ʚʦʣʦʛʦʤʫ (ʨʠʩ. 3). ʇʦʨʽʚʥʷʥʦ ʽʟ ʨʦʙʽʥʽʻʶ ʩʦʩʥʘ ʟʚʠʯʘʡʥʘ ʬʦʨʤʫʻ ʜʝʨʝʚʦʩʪʘʥʠ ʧʝʨʝʚʘʞʥʦ ʫ 

ʩʚʽʞʦʤʫ 12136,4 ʛʘ (56,5 %) ʪʘ ʩʫʭʦʤʫ 8817,1 ʛʘ (41,1 %) ʛʽʛʨʦʪʦʧʘʭ, ʪʦʜʽ ʷʢ ʫ ʽʥʰʠʭ 

ʛʽʛʨʦʪʦʧʘʭ ʧʣʦʱʘ ʩʦʩʥʷʢʽʚ ʩʪʘʥʦʚʠʪʴ ʤʝʥʰʝ ʥʽʞ 3,0 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ (ʨʠʩ. 4). 

ʈʠʩ. 3 ï ɿʘʣʝʞʥʽʩʪʴ ʩʝʨʝʜʥʴʦʛʦ ʟʘʧʘʩʫ ʜʝʨʝʚʠʥʠ ʚʽʜ ʚʽʢʫ ʨʦʙʽʥʽʾ ʟʚʠʯʘʡʥʦʾ ʫ ʛʽʛʨʦʪʦʧʘʭ 
 

 
ʈʠʩ. 4 ï ɿʘʣʝʞʥʽʩʪʴ ʩʝʨʝʜʥʴʦʛʦ ʟʘʧʘʩʫ ʜʝʨʝʚʠʥʠ ʚʽʜ ʚʽʢʫ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʫ ʛʽʛʨʦʪʦʧʘʭ 

 

Bʠʟʥʘʯʝʥʠʡ ʩʝʨʝʜʥʽʡ ʟʘʧʘʩ ʜʝʨʝʚʠʥʠ ʜʣʷ ʨʽʟʥʦʚʽʢʦʚʦʾ ʨʦʙʽʥʽʾ ʚ ʛʽʛʨʦʪʦʧʘʭ ʚʠʷʚʠʚ 

ʟʘʣʝʞʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʚʽʜ ʫʤʦʚ ʟʚʦʣʦʞʝʥʥʷ: ʩʝʨʝʜʥʽʡ ʟʘʧʘʩ ʜʝʨʝʚʠʥʠ ʚ 

ʫʤʦʚʘʭ ʚʦʣʦʛʦʛʦ ʛʽʛʨʦʪʦʧʫ ʩʪʘʥʦʚʠʪʴ 181,6 % ɦ ʦʜʦ ʟʘʧʘʩʫ ʨʦʙʽʥʽʾ, ʱʦ ʧʨʦʜʫʢʫʻʪʴʩʷ ʚ ʫʤʦʚʘʭ 

ʜʫʞʝ ʩʫʭʦʛʦ ʛʽʛʨʦʪʦʧʫ. ʇʦʜʽʙʥʘ ʪʝʥʜʝʥʮʽʷ ʚʠʷʚʣʝʥʘ ʽ ʜʣʷ ʽʥʰʦʾ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʧʦʨʦʜʠ ï ʩʦʩʥʠ 

ʟʚʠʯʘʡʥʦʾ, ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʩʝʨʝʜʥʴʦʛʦ ʟʘʧʘʩʫ ʫ ʩʚʽʞʠʭ ʪʘ ʚʦʣʦʛʠʭ ʫʤʦʚʘʭ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ ʫ 

ʪʨʠ ʨʘʟʠ ʧʦʨʽʚʥʷʥʦ ʟ ʜʫʞʝ ʩʫʭʠʤʠ. 

0

90

180

270

360

450

0 30 60 90 120 150

ʉ
ʝ
ʨ
ʝ
ʜ
ʥ
ʽ
ʡ
 
ʟ
ʘ
ʧ
ʘ
ʩ
 
ʜ
ʝ
ʨ
ʝ
ʚ
ʠ
ʥ
ʠ
,
 
ʤ

3
/
ʛ
a

 

ɺʽʢ, ʨʦʢʽʚ 

0

40

80

120

160

200

240

0 20 40 60 80 100

ʉ
ʝ
ʨ
ʝ
ʜ
ʥ
ʽ
ʡ
 
ʟ
ʘ
ʧ
ʘ
ʩ
 
ʜ
ʝ
ʨ
ʝ
ʚ
ʠ
ʥ
ʠ
,
 
ʤ

3
/
ʛ
a

 

ɺʽʢ, ʨʦʢʽʚ 

ǒ  0 

ƴ  1 

ƶ 2 

Ĭ  3 

ǒ  0 

ƴ  1 

ƶ 2 

Ĭ  3 



ʃɯʉɯɺʅʀʎʊɺʆ ɯ ɸɻʈʆʃɯʉʆʄɽʃɯʆʈɸʎɯʗ 

ʍʘʨʢʽʚ: ʋʢʨʅɼɯʃɻɸ, 2015. ï ɺʠʧ. 126 

 

103 

ɿʽ ʟʤʽʥʦʶ ʫʤʦʚ ʟʚʦʣʦʞʝʥʥʷ ʫ ʦʜʥʦʚʽʢʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʷʢ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ, ʪʘʢ ʽ ʨʦʙʽʥʽʾ 

ʟʚʠʯʘʡʥʦʾ ʚʠʷʚʣʝʥʦ ʪʝʥʜʝʥʮʽ ʁʟʙʽʣʴʰʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʟʘʧʘʩʫ ʩʪʦʚʙʫʨʦʚʦʾ ʜʝʨʝʚʠʥʠ. ʆʜʥʘʢ ʫ 

ʚʦʣʦʛʦʤʫ ʛʽʛʨʦʪʦʧʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʮʴʦʛʦ ʧʦʢʘʟʥʠʢʘ ʜʣʷ ʩʦʩʥʠ ʤʘʡʞʝ ʫʪʨʠʯ.̔ 

ɺ ʫʤʦʚʘʭ ʟʥʘʯʥʦʛʦ ʟʚʦʣʦʞʝʥʥʷ ʜʝʨʝʚʦʩʪʘʥʠ ʨʦʙʽʥʽʾ ʜʦʩʷʛʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʘʧʘʩʫ 

ʜʝʨʝʚʠʥʠ (193,9 ʤ
3
/ʛʘ) ʫ ʚʽʮʽ ʧôʷʪʜʝʩʷʪʠ ʨʦʢʽʚ (10-ʡ ʢʣʘʩ ʚʽʢʫ) ʋ ʮʴʦʤʫ ʞ ʚʽʮʽ ʚ ʨʽʟʥʠʭ 

ʛʽʛʨʦʪʦʧʘʭ ʦʪʨʠʤʘʥʽ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ ʩʝʨʝʜʥʴʦʛʦ ʟʘʧʘʩʫ ʜʝʨʝʚʠʥʠ: ʜʫʞʝ ʩʫʭʠʡ ï 121,0 ʤ
3
/ʛʘ; 

ʩʫʭʠʡ ï 179,4 ʤ
3
/ʛʘ; ʩʚʽʞʠʡ ï 186,1 ʤ

3
/ʛʘ, ʪʦʙʪʦ ʥʘʷʚʥʠʡ ʚʧʣʠʚ ʫʤʦʚ ʟʚʦʣʦʞʝʥʥʷ ʥʘ 

ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʦʢʘʟʥʠʢ (ʜʠʚ. ʨʠʩ. 3).  

ʅʘʤʠ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ, ʱʦ, ʷʢ ʽ ʫ ʚʠʧʘʜʢʫ ʟ ʨʦʙʽʥʽʻʶ ʟʚʠʯʘʡʥʦʶ, ʫʤʦʚʠ ʟʚʦʣʦʞʝʥʥʷ 

ˇʨʫʥʪʫ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʭʽʜ ʦʙôʻʤʫ ʜʝʨʝʚʠʥʠ ʟ ʛʝʢʪʘʨʫ ʽ ʜʣʷ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ (ʜʠʚ. ʨʠʩ. 

4). 

ʄʘʢʩʠʤʫʤʽʚ ʩʝʨʝʜʥʴʦʛʦ ʟʘʧʘʩʫ ʜʝʨʝʚʠʥʠ ʫ 323 ʪʘ 313 ʤ
3
/ʛʘ ʩʦʩʥʘ ʟʚʠʯʘʡʥʘ ʜʦʩʷʛʘʻ ʫ 

ʩʚʽʞʠʭ ʫʤʦʚʘʭ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ ʫ 7-ʤʫ ʪʘ 8-ʤʫ ʢʣʘʩʘʭ ʚʽʢʫ. ʋ ʨʽʟʥʠʭ ʛʽʛʨʦʪʦʧʘʭ ʧʽʩʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʜʝʨʝʚʦʩʪʘʥʘʤʠ ʨʦʙʽʥʽʾ 50, ʘ ʩʦʩʥʠ ï 80 ʨʦʢʽʚ ʪʝʥʜʝʥʮʽʾ ʧʽʜʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʘ 

ʟʘʧʘʩʫ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ.  

ɿʘʣʝʞʥʽʩʪʴ ʩʝʨʝʜʥʴʦʛʦ ʟʘʧʘʩʫ ʜʝʨʝʚʠʥʠ ʚʽʜ ʚʽʢʫ ʥʘʩʘʜʞʝʥʥʷ ʫ ʨʽʟʥʠʭ ʛʨʘʜʘʮʽʷʭ ʪʨʦʬʦ- ʪʘ 

ʛʽʛʨʦʪʦʧʽʚ ʦʧʠʩʫʪʁʴ ʨʽʚʥʷʥʥʷ ʨʝʛʨʝʩʽʾ, ʥʘʚʝʜʝʥ ̔ʫ ʪʘʙʣ. 1 ʪʘ 2. 
ʊʘʙʣʠʮʷ 1 

ʈʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ ʟʘʣʝʞʥʦʩʪʽ ʩʝʨʝʜʥʴʦʛʦ ʟʘʧʘʩʫ ʜʝʨʝʚʠʥʠ ʚʽʜ ʚʽʢʫ ʫ ʨʽʟʥʠʭ ʛʨʘʜʘʮʽʷʭ ʪʨʦʬʦʪʦʧʥʦʛʦ ʨʷʜʫ 

ʃʽʩʦʫʪʚʦʨʶʚʘʣʴʥʽ 

ʧʦʨʦʜʠ 

ʊʨʦʬʦʪʦʧʠ 

ɸ ɺ ʉ D 

ʉʦʩʥʘ ʟʚʠʯʘʡʥʘ 
M = 0,44a

1,45
 M = 4,83 a

 0,87
 M = 2,66 a

 1,03
 M = 2,12 a

 1,17
 

RĮ = 0,88 RĮ = 0,73 RĮ = 0,76 RĮ = 0,90 

ʈʦʙʽʥʽʷ ʟʚʠʯʘʡʥʘ 
M = 0,34ʘ

1,51
 ʄ = 0,33ʘ

1,49
 ʄ = 0,532ʘ

1,43
 ʄ = 1,06ʘ

1,25
 

RĮ = 0,93 RĮ = 0,94 RĮ = 0,91 RĮ = 0,93 

 

ʊʘʙʣʠʮʷ 2 

ʈʝʛʨʝʩʽʡʥʽ ʤʦʜʝʣʽ ʟʘʣʝʞʥʦʩʪʽ ʩʝʨʝʜʥʴʦʛʦ ʟʘʧʘʩʫ ʜʝʨʝʚʠʥʠ ʚʽʜ ʚʽʢʫ ʫ ʨʽʟʥʠʭ ʛʨʘʜʘʮʽʷʭ ʛʽʛʨʦʛʝʥʥʦʛʦ ʨʷʜʫ 

ʃʽʩʦʫʪʚʦʨʶʚʘʣʴʥʽ 

ʧʦʨʦʜʠ 

ɻʽʛʨʦʪʦʧʠ 

0 1 2 3 

ʉʦʩʥʘ ʟʚʠʯʘʡʥʘ 
M = 0,041 a

 2,05
 M = 3,25 a

 0,94
 M =4,07 a

 0,92
 M = 5,46 a

 0,87
 

RĮ = 0,92 RĮ = 0,76 RĮ = 0,72 RĮ = 0,79 

ʈʦʙʽʥʽʷ ʟʚʠʯʘʡʥʘ 
M = 0,74ʘ

1,24
 ʄ = 1,28ʘ

1,18
 ʄ = 0,26ʘ

1,58
 ʄ = 0,36ʘ

1,50
 

RĮ = 0,92 RĮ = 0,86 RĮ = 0,81 RĮ = 0,88 

 

ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʝʪʝʨʤʽʥʘʮʽʾ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦʷʩʥʶʶʪʴ 73ï90 % ʤʽʥʣʠʚʦʩʪʽ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʟʥʘʢ ʫ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ, ʪʘ 91ï94 % ʨʦʙʽʥʽʾ ʟʚʠʯʘʡʥʦʾ. ɿʘʛʘʣʦʤ ʧʦʢʘʟʥʠʢʫ 

ʩʝʨʝʜʥʴʦʛʦ ʟʘʧʘʩʫ ʜʝʨʝʚʠʥʠ ʦʙʦʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʧʦʨʽʜ ʧʨʠʪʘʤʘʥʥʘ ʽʩʪʦʪʥʘ ʤʽʥʣʠʚʽʩʪʴ 

ʟʥʘʯʝʥʴ ʫʥʘʩʣʽʜʦʢ ʚʧʣʠʚʫ ʬʘʢʪʦʨʽʚ ʫʤʦʚ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ, ʽ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʽʩʥ̔ʠhʭ 

ʟʘʣʝʞʥʦʩʪʝʡ ʥʝʦʙʭʽʜʥʦ ʧʨʦʜʦʚʞʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤ.̔ 

ɺʠʩʥʦʚʢʠ. ʅʘʡʙʽʣʴʰʘ ʧʣʦʱʘ ʜʝʨʝʚʦʩʪʘʥʽʚ ʨʦʙʽʥʽʾ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʩʫʛʨʫʜʘʭ, ʜʝ 

ʟʦʩʝʨʝʜʞʝʥʘ ʧʦʣʦʚʠʥʘ ʟʘʛʘʣʴʥʦʛʦ ʟʘʧʘʩʫ ʾʾ ʜʝʨʝʚʠʥʠ. ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ 

ʟʘʧʘʩʫ ʜʝʨʝʚʠʥʠ ʮʽʻʾ ʧʦʨʦʜʠ ʟʘ ʪʨʦʬʦʪʦʧʘʤʠ ʩʪʘʥʦʚʠʪʴ 202 ʤį/ʛʘ (ʪʨʦʬʦʪʦʧ B, 13-ʡ ʢʣʘʩ 

ʚʽʢʫ). ɺʽʜʤʽʥʥʦʩʪʝʡ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʩʝʨʝʜʥʴʦʛʦ ʟʘʧʘʩʫ ʜʝʨʝʚʠʥʠ ʤʽʞ ʙʦʨʘʤʠ ʪʘ 

ʛʨʫʜʘʤʠ ʥʝ ʚʩʪʘʥʦʚʣʝʥʦ.  

ɼʝʨʝʚʦʩʪʘʥʠ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʧʝʨʝʚʘʞʥʦ ʟʦʩʝʨʝʜʞʝʥ ̔ʫ ʩʫʙʦʨʘʭ ʽʟ ʟʘʛʘʣʴʥʠʤ ʟʘʧʘʩʦʤ 

ʜʝʨʝʚʠʥʠ 3017,66 ʪʠʩ. ʤ
3
. ʅʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʩʝʨʝʜʥʴʦʛʦ ʟʘʧʘʩʫ ʜʝʨʝʚʠʥʠ ʫ ʩʦʩʥʠ ʚʽʜʤʽʯʝʥʽ 

ʜʣʷ ʜʝʨʝʚʦʩʪʘʥʽʚ 8-ʛʦ ʢʣʘʩʫ ʚʽʢʫ ʚ ʫʤʦʚʘʭ ʙʦʨʽʚ ʪʘ ʩʫʙʦʨʽʚ, ʪʘ 7-ʛʦ ï ʚ ʫʤʦʚʘʭ ʩʫʛʨʫʜʽʚ. ʗʢ 

ʜʣʷ ʩʦʩʥʠ, ʪʘʢ ʽ ʜʣʷ ʨʦʙʽʥʽʾ ʫ ʤʽʨʫ ʟʙʽʣʴʰʝʥʥʷ ʚʽʢʫ, ʧʽʩʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʠʤʠ ʧʦʨʦʜʘʤʠ 

ʤʘʢʩʠʤʫʤʽʚ ʟʘʧʘʩʽʚ ʜʝʨʝʚʠʥʠ ʫ 8- ʪʘ 13-ʤʫ ʢʣʘʩʘʭ ʚʽʢʫ ʚʽʜʧʦʚʽʜʥʦ, ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ 

ʟʘʧʘʩʫ ʟʤʝʥʰʫʶʪʴʩʷ. 
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ʉʝʨʝʜʥʽʡ ʟʘʧʘʩ ʜʝʨʝʚʠʥʠ ʨʦʙʽʥʽʾ ʚ ʫʤʦʚʘʭ ʚʦʣʦʛʦʛʦ ʛʽʛʨʦʪʦʧʫ ʩʪʘʥʦʚʠʪʴ 181,6 % ʱʦʜʦ 

ʟʘʧʘʩʫ, ʱʦ ʧʨʦʜʫʢʫʻʪʴʩʷ ʚ ʜʫʞʝ ʩʫʭʠʭ ʫʤʦʚʘʭ. ʇʦʜʽʙʥʫ ʪʝʥʜʝʥʮʽ ʁ ʚʠʷʚʣʝʥʘ ʜʣʷ ʩʦʩʥʠ 

ʟʚʠʯʘʡʥʦʾ: ʧʝʨʝʚʘʞʘʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʟʘʧʘʩʫ ʫ ʩʚʽʞʠʭ ʪʘ ʚʦʣʦʛʠʭ ʫʤʦʚʘʭ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ ʫʪʨʠʯ ̔

ʧʦʨʽʚʥʷʥʦ ʽʟ ʜʫʞʝ ʩʫʭʠʤʠ.  

 
ʉʇʀʉʆʂ ʃɯʊɽʈɸʊʋʈʀ 
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Sytnyk S. A., Lovinska V. M. 

THE IMPACT OF FOREST SITE TYPES ON THE STAND VOLUME OF FOREST-FORMING SPECIES OF 

THE STEPPE DNIEPER REGION OF UKRAINE 

Dnipropetrovsk State Agrarian and Economic University 

A large area and differences in site types of steppe zone lead to a wide range of habitat conditions and their climatic 

characteristics. Therefore, for reforestation and afforestation in the Steppe, the forest site types should be carefully 

considered. 

Actual target of forest ecosystems studies is to establish the features of forming of forest stands having maximum 

productivity and to determine the effect of abiotic factors on biomass accumulation processes. 

The aim of this paper is to analyse the age structure and determine a relationship between average wood volume of 

Pinus sylvestris and Robinia pseudoacacia and forest site conditions (nutrient status and soil moistening).  

The study was carred out in Scots pine and black locust plantations of Dnipropetrovsk Regional Department of 

Forestry and Hunting. 

The largest area of black locust stands is in fairly fertile site type ï 9596.5 ha (54.3 %); 53.1 % of the total wood 

volume are concentrated in this condition. In fertile site type Robinia pseudoacacia stands occupy more than a third of 

the area ï 6732.2 ha (38.1 %) with total wood volume of 40.8 %. The smallest area of this species (139.8 ha or 0.8 %) is 

concentrated in infertile pine site type ï in the poorest soil conditions. 

Calculated values of the average wood volume for black locust of different age classes in various soil nutrient status 

demonstrated the difference the studied parameters. The maximum values of average wood volume in trophotops 

account for 180 mį per ha in infertile pine site type; 202 mį per ha in fairly infertile pine site type; 178,9 mį per ha in 

fairly fertile site type; 180 mį per ha in fertile site type. These data demonstrate no difference in maximum values of the 

average wood volume between the poorest soil conditions and the most fertile ones. The decrease of the studied 

parameter is marked after black locust has attained the age of 75 years (in fairly fertile site type), 70 (in infertile pine 

site type), 65 (in fairly infertile pine site type and in fertile site type). 

Unlike black locust, ӏ of Scots pine stands are concentrated in fairly infertile pine site type with total wood volume 

of 3017.66 ths m
3
. It was mentioned that Scots pine formed the stands in fertile site type in the smallest amount (1.2 %). 

In pine plantations, with increasing soil fertility from infertile pine site type to fertile site type, an increase of the 

average wood voolume is noted. This parameter is higher in fertile site type compared to infertile pine site type by 

27.5 %. 

The highest average pine wood volume is marked for stands of 8th age class in infertile and fairly infertile pine site 

types and for stands of 7th age class in a fairly fertile site type. It is reported that in fertile site type the tendency to 

gradual increase of wood volume directly to the oldest 9th age class is saved. 

The dependence of average wood volume from moisture conditions (hygrotop) is found. Average wood volume in 

the condition of fresh hygrotop is 181.6 % in relation to black locustôs volume produced in very dry hihrotop. A similar 

trend is found for other studied species ï Scots pine, with a fixed 3 times prevalence of average volume in fresh and 

moist site type conditions compared to very dry ones. There is an increase in average wood volume of even-aged stands 
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of pine and black locust with changing moisture conditions. However, in wet conditions, almost three times decrease of 

values of analyzed parameter is noted for pine. 

In the age of 50 years old in condition of considerable moistening the black locust stands reach the maximum 

productivity (193.9 m
3
 per ha).  

Scots pine reached the maximum average wood volume (323 and 313 m
3
 per ha) in fresh site conditions in the 7th 

and 8th age class. It is determined that for Scots pine as for black locust, soil moist conditions have a significant impact 

on yield of wood volume per hectare. 

In soils of different moistening types, on reaching fifty years old for black locust stands and eighty years old for 

Scots pine, the trend of increase of the value is not established. 

With transformation from optimal to worst soil moisture conditions there is the rapid reduction of shoot, needle and 

leaves forming ability in the studied species, as well as of crown density, sizes of some specients and their resistance. 

K e y  w o r d s : Steppe Dnieper Region of Ukraine, stand, Robinia pseudoacacia, Pinus sylvestris, forest site type, 

average wood volume. 

 

ʉʳʪʥʠʢ ʉ. ɸ., ʃʦʚʠʥʩʢʘʷ ɺ. ʅ.
 

ɺʃʀʗʅʀɽ ʊʀʇʆɺ ʃɽʉʆʈɸʉʊʀʊɽʃʔʅʓʍ ʋʉʃʆɺʀʁ ʅɸ ɿɸʇɸʉ ɼʈɽɺɽʉʀʅʓ ʃɽʉʆʆɹʈɸɿʋʖʑʀʍ 

ʇʆʈʆɼ ʉʊɽʇʅʆɻʆ ʇʈʀɼʅɽʇʈʆɺʔʗ ʋʂʈɸʀʅʓ  

ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ   

ʀʩʩʣʝʜʦʚʘʥʦ ʚʣʠʷʥʠʝ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ ʥʘ ʩʨʝʜʥʠʡ ʟʘʧʘʩ ʜʨʝʚʝʩʠʥʳ ʣʝʩʦʦʙʨʘʟʫʶʱʠʭ ʧʦʨʦʜ ʣʝʩʦʚ 

ʇʨʠʜʥʝʧʨʦʚʩʢʦʡ ʉʪʝʧʠ ʋʢʨʘʠʥʳ ï Robinia pseudoacacia L. ʠ Pinus sylvestris L. 

ʇʦʢʘʟʘʥʦ, ʯʪʦ ʠʟ ʚʘʨʠʘʥʪʦʚ ʪʨʦʬʦʪʦʧʥʦʡ ʛʨʘʜʘʮʠʠ ʥʘ ʥʘʠʙʦʣʴʰʝʡ ʧʣʦʱʘʜʠ ʜʨʝʚʦʩʪʦʠ ʨʦʙʠʥʠʠ ʨʘʩʪʫʪ ʚ 

ʩʫʛʨʫʜʢʘʭ ï 9596,5 ʛʘ (54,3 %), ʛʜʝ ʩʦʩʨʝʜʦʪʦʯʝʥ r53,1 % ʝʸ ʦʙʱʝʛʦ ʟʘʧʘʩʘ. ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʩʨʝʜʥʝʛʦ 

ʟʘʧʘʩʘ ʜʨʝʚʝʩʠʥʳ ʜʘʥʥʦʡ ʧʦʨʦʜʳ ʧʦ ʪʨʦʬʦʪʦʧʘʤ ʩʦʩʪʘʚʣʷʝʪ: ʚ ɸ ï 180 ʤį/ʛʘ (12-ʡ ʢʣʘʩʩ ʚʦʟʨʘʩʪʘ); ʚ B ï 202 

ʤį/ʛʘ (13-ʡ ʢʣʘʩʩ ʚʦʟʨʘʩʪʘ); ʚ C ï 178,9 ʤį/ʛʘ (10-ʡ ʢʣʘʩʩ ʚʦʟʨʘʩʪʘ); ʚ D ï 180 ʤį/ʛʘ (13-ʡ ʢʣʘʩʩ ʚʦʟʨʘʩʪʘ). 

ɼʚʝ ʪʨʝʪʠ ʧʣʦʱʘʜʠ ʜʨʝʚʦʩʪʦʝʚ ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʩʫʙʦʨʷʭ ʩ ʦʙʱʠʤ ʟʘʧʘʩʦʤ ʜʨʝʚʝʩʠʥʳ 

3017,66 ʪʳʩ. ʤ
3
. ɺ ʩʦʩʥʦʚʳʭ ʥʘʩʘʞʜʝʥʠʷʭ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʣʦʜʦʨʦʜʠʷ ʧʦʯʚʳ ʚʦʟʨʘʩʪʘʝʪ ʧʦʢʘʟʘʪʝʣ ɹʩʨʝʜʥʝʛʦ 

ʟʘʧʘʩʘ ʜʨʝʚʝʩʠʥʳ: ʚ ʪʨʦʬʦʪʦʧʝ  D ʦʥ ʥʘ 27,5 % ʙʦʣʴʰʝ, ʯʝʤ ʚ ʪʨʦʬʦʪʦʧʝ ɸ.  

ʉʨʝʜʥʠʡ ʟʘʧʘʩ ʜʨʝʚʝʩʠʥʳ ʨʦʙʠʥʠʠ ʚ ʫʩʣʦʚʠʷʭ ʚʣʘʞʥʦʛʦ ʛʠʛʨʦʪʦʧʘ ʩʦʩʪʘʚʣʷʝʪ 181,6 % ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ 

ʟʘʧʘʧʩʫ, ʢʦʪʦʨʳʡ ʬʦʨʤʠʨʫʝʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʦʯʝʥʴ ʩʫʭʦʛʦ ʛʠʛʨʦʪʦʧʘ. ʊʘʢʘʷ ʞʝ ʪʝʥʜʝʥʮʠʷ ʚʳ̫ ʚʣʝʥʘ ʜʣʷ ʩʦʩʥʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ, ʩʨʝʜʥʠʡ ʟʘʧʘʩ ʢʦʪʦʨʦʡ ʚ ʩʚʝʞʠʭ ʠ ʚʣʘʞʥʳʭ ʫʩʣʦʚʠʷʭ ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʚ ʪʨʠ ʨʘʟʘ ʙʦʣʴʰʝ, ʯʝʤ ʚ 

ʦʯʝʥʴ ʩʫʭʠʭ ʫʩʣʦʚʠʷʭ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʨʠʜʥʝʧʨʦʚʩʢʘʷ ʉʪʝʧʴ ʋʢʨʘʠʥʳ, ʜʨʝʚʦʩʪʦʡ, Robinia pseudoacacia, Pinus sylvestris, 

ʪʠʧʳ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ, ʩʨʝʜʥʠʡ ʟʘʧʘʩ ʜʨʝʚʝʩʠʥʳ.  
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ʋɼʂ 630*2 

ʃ. ɯ. ʊʂɸʏ
1
, ʆ. ɹ. ɹʆʅɼɸʈ

2À*  

ʊʀʇʆʃʆɻɯʏʅɸ ʉʊʈʋʂʊʋʈɸ ʃɯʉɯɺ ɺʆɼʆɿɹʆʈɯɺ ʈɯʏʂʀ ʉɯɺɽʈʉʔʂʀʁ ɼʆʅɽʎʔ  
1. ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʤʽʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʽʤʝʥʽ ʆ. ʄ. ɹʝʢʝʪʦʚʘ 

2. ʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʮʽʾ ʽʤ. ɻ. ʄ. ɺʠʩʦʮʴʢʦʛʦ 

 
ʅʘʚʝʜʝʥʘ ʟʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. ɼʦʩʣʽʜʞʝʥʦ ʨʦʟʧʦʜʽʣ ʜʝʨʝʚʦʩʪʘʥʽʚ ʥʘ ʚʦʜʦʟʙʦʨʘʭ ʟʘ 

ʪʠʧʘʤʠ ʣʽʩʫ ʽ ʪʠʧʘʤʠ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ (ʊʃʋ). ɺʠʟʥʘʯʝʥʦ ʧʣʦʱʫ ʣʽʩʽʚ  ̔ʬʘʢʪʠʯʥʫ ʣʽʩʠʩʪʽʩʪʴ ʚʦʜʦʟʙʦʨʫ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ. ʈʦʟʨʘʭʦʚʘʥʦ ʩʝʨʝʜʥʽ ʪʘʢʩʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ ʥʘʩʘʜʞʝʥʴ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʰʪʫʯʥʦʛʦ ʽ 

ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚ ʪʠʧʽ ʣʽʩʫ çʩʚʽʞʘ ʢʣʝʥʦʚʦ-ʣʠʧʦʚʘ ʜʽʙʨʦʚʘè.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʠʧʠ ʣʽʩʫ, ʪʠʧʠ ʣʽʩʦʨʦʩʣʠʥʠʭ ʫʤʦʚ (ʊʃʋ), ʚʦʜʦʟʙʽʨ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ 

 

ɺʩʪʫʧ. ʈʽʯʢʘ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ï ʥʘʡʙʽʣʴʰʘ ʧʨʠʪʦʢʘ ʨ. ɼʦʥ. ɸʙʩʦʣʶʪʥʽ ʚʠʩʦʪʠ ʥʘʜ 

ʨʽʚʥʠʤ ʤʦʨʝʤ ʢʦʣʠʚʘʶʪʴʩʷ ʚʽʜ 250 ʤ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʚʦʜʦʟʙʦʨʫ ʜʦ 30 ʤ ʫ ʡʦʛʦ ʧʦʥʠʟʟʽ. 

ʇʘʜʽʥʥʷ ʨʽʯʢʠ ʩʪʘʥʦʚʠʪʴ 190 ʤ, ʩʝʨʝʜʥʽʡ ʫʭʠʣ 0,18 ʤÖʢʤ
-1
. ʐʠʨʠʥʘ ʜʦʣʠʥʠ ʚʘʨʽʶʻ ʚʽʜ 8 ʜʦ 

60 ʢʤ. ɾʠʚʣʝʥʥʷ ʨʽʯʢʠ ʧʝʨʝʚʘʞʥʦ ʩʥʽʛʦʚʝ. ɼʥʦ ʨʫʩʣʘ ʧʝʨʝʚʘʞʥʦ ʧʽʱʘʥʝ, ʥʝʨʽʚʥʝ, ʟʽ ʟʤʽʥʥʦʶ 

ʛʣʠʙʠʥʠ ʚʽʜ 0,3 ʤ ʥʘ ʧʝʨʝʢʘʪʘʭ ʜʦ 10 ʤ ʥʘ ʧʣʝʩʘʭ. ʇʨʘʚʠʡ ʙʝʨʝʛ ʚʠʩʦʢʠʡ (ʽʥʢʦʣʠ ʪʨʘʧʣʷʶʪʴʩʷ 

ʢʨʝʡʜʷʥʽ ʩʢʝʣʽ), ʜʫʞʝ ʨʦʟʯʣʝʥʦʚʘʥʠʡ ʷʨʘʤʠ, ʣʽʚʠʡ ï ʧʦʣʦʛʠʡ, ʫ ʥʴʦʤʫ ʨʦʟʤʽʱʫʻʪʴʩʷ ʟʘʧʣʘʚʘ ʟ 

ʯʠʩʝʣʴʥʠʤʠ ʩʪʘʨʠʮʷʤʠ, ʦʟʝʨʘʤʠ ʽ ʙʦʣʦʪʘʤʠ [11,12]. 

ʃ̔ ʩʠ ʫʟʜʦʚʞ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʚʠʚʯʘʣʠ ʙʘʛʘʪʦ ʧʨʦʚʽʜʥʠʭ ʥʘʫʢʦʚʮʽʚ ï ɼ. ɯ. ʃʠʪʚʠʥʦʚ 

[8], ɺ. ɯ. ʊʘʣʽʻʚ [14], ɻ. ʄ. ɺʠʩʦʮʴʢʠʡ [3], ʇ. ʇ. ʂʦʞʝʚʥʠʢʦʚ [6], ɼ. ɺ. ɺʦʨʦʙʡʦʚ [2], ʄ. ɯ. 

ɸʣʻʢʩʻʻʥʢʦ [1], ʄ. ɯ. ʂʦʪʦʚ [7], ʆ. ʉ. ʄʽʛʫʥʦʚʘ [9], ɺ. ʇ. ʊʢʘʯ [15], ɺ. ɺ. ɻʦʨʦʰʢʦ [4] ʪʘ ʽʥ. 

ɺʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʟʘ ʚʦʜʦʟʙʽʨʥʠʤ ʧʨʠʥʮʠʧʦʤ ʫ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʛʣʠʙʦʢʦ 

ʫʩʚʽʜʦʤʣʶʻʪʴʩʷ ʨʦʟʚʠʥʝʥʠʤʠ ʢʨʘʾʥʘʤʠ ʩʚʽʪʫ, ʦʩʢʽʣʴʢʠ ʯʽʪʢʘ ʦʢʨʝʩʣʝʥʽʩʪʴ ʚʦʜʦʟʙʦʨʫ 

ʧʨʠʨʦʜʥʠʤʠ ʤʝʞʘʤʠ ʜʘʞ ʟʤʦʛʫ ʢʽʣʴʢʽʩʥʦ ʦʮʽʥʠʪʠ ʡʦʛʦ ʟʘ ʙʘʛʘʪʴʤʘ ʧʘʨʘʤʝʪʨʘʤʠ ï 

ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʤʠ, ʛʽʜʨʦʣʦʛʽʯʥʠʤʠ, ˇʨʫʥʪʦʚʠʤʠ, ʬʽʪʦʮʝʥʦʪʠʯʥʠʤʠ. ʇʝʨʝʭʽʜ ʥʘ ʦʨʛʘʥʽʟʘʮʽʶ 

ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ ʟʘ ʚʦʜʦʟʙʽʨʥʠʤ ʧʨʠʥʮʠʧʦʤ ï ʟʘʚʜʘʥʥʷ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ. ʇʨʦʪʝ ʚʞʝ ʟʘʨʘʟ 

ʥʝʦʙʭʽʜʥʦ ʟʘʢʣʘʜʘʪʠ ʦʩʥʦʚʠ ʚʦʜʦʟʙʽʨʥʦ-ʣʘʥʜʰʘʬʪʥʦʛʦ ʣʽʩʽʚʥʠʮʪʚʘ. ʎʷ ʧʨʦʙʣʝʤʘ ʤʘʻ 

ʤʽʞʛʘʣʫʟʝʚʠʡ ʭʘʨʘʢʪʝʨ ʽ ʤʦʞʝ ʙʫʪʠ ʚʠʨʽʰʝʥʘ ʪʽʣʴʢʠ ʥʘ ʜʝʨʞʘʚʥʦʤʫ ʨʽʚʥʽ. ʅʝʦʙʭʽʜʥʦ ʪʘʢʦʞ 

ʨʦʟʨʦʙʠʪʠ ʧʘʢʝʪ ʚʽʜʧʦʚʽʜʥʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʟʘʢʦʥʦʜʘʚʯʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʷʢʽ ʙ ʨʝʛʣʘʤʝʥʪʫʚʘʣʠ 

ʛʦʩʧʦʜʘʨʩʴʢʫ ʜʽʷʣʴʥʽʩʪʴ ʚ ʫʤʦʚʘʭ ʟʤʽʥ ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ ʥʘ ʟʝʤʣʶ ʪʘ ʧʝʨʝʭʦʜʫ ʜʦ 

ʙʘʛʘʪʦʫʢʣʘʜʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ [16]. 

ʄʝʪʦʶ ʮʽʻʾ ʨʦʙʦʪʠ ʻ ʧʨʦʚʝʜʝʥʥʷ ʪʠʧʦʣʦʛʽʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʚʦʜʦʟʙʦʨʽʚ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʪʠʧʽʚ ʣʽʩʫ ʥʘ ʧʨʠʪʦʢʘʭ, ʷʢʫ ʧʦʪʨʽʙʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʚʝʜʝʥʥʽ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ.  

ʄʘʪʝʨʽʘʣ ʽ ʤʝʪʦʜʠʢʘ. ɼʣʷ ʪʠʧʦʣʦʛʽʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʦʜʦʟʙʦʨʫ ʨ. ʉʽʚʝʨʩʴʢʠʡ 

ɼʦʥʝʮʴ ʟʘ ʙʘʟʦ  ʁʜʘʥʠʭ ɺʆ çʋʢʨʜʝʨʞʣʽʩʧʨʦʝʢʪè ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʢʚʘʨʪʘʣʠ ʣʽʩʫ, ʷʢʽ ʚʭʦʜʷʪʴ ʫ 

ʚʦʜʦʟʙʽʨ. ɼʣʷ ʪʠʧʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʣʽʩʽʚ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠʯʥʽ ʧʦʣʦʞʝʥʥʷ ʫʢʨʘʾʥʩʴʢʦʾ 

ʣʽʩʦʪʠʧʦʣʦʛʽʯʥʦʾ ʰʢʦʣʠ [2, 10]. ʄʝʞʽ ʚʦʜʦʟʙʦʨʽʚ ʚʠʟʥʘʯʝʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ MapInfo 

Professional 12.5 ʽ ʚʝʢʪʦʨʥʦʾ ʢʘʨʪʠ ʋʢʨʘʾʥʠ. ʄʝʞʽ ʚʦʜʦʟʙʽʨʥʦʾ ʧʣʦʱʽ ʚʠʟʥʘʯʘʣʠ ʟʘ 

ʚʦʜʦʜʽʣʴʥʠʤʠ ʣʽʥʽʷʤʠ, ʷʢʽ ʧʨʦʭʦʜʷʪʴ ʯʝʨʝʟ ʪʦʯʢʠ, ʚʽʜ ʷʢʠʭ ʣʽʥʽʾ ʩʭʠʣʫ ʨʦʟʭʦʜʷʪʴʩʷ ʫ ʨʽʟʥʽ 

ʙʦʢʠ. ʈʦʟʤʽʱʫʶʪʴʩʷ ʪʘʢʽ ʪʦʯʢʠ ʚ ʤʽʩʮʷʭ ʥʘʡʙʽʣʴʰʦʛʦ ʚʠʛʠʥʫ ʛʦʨʠʟʦʥʪʘʣʝʡ. ɺʦʜʦʜʽʣʠ 

ʧʨʦʭʦʜʷʪʴ ʧʦ ʣʽʥʽʷʭ ʭʨʝʙʪʽʚ, ʯʝʨʝʟ ʚʝʨʰʠʥʠ ʪʘ ʩʽʜʣʦʚʠʥʠ. ɼʣʷ ʘʥʘʣʽʟʫ ʦʩʥʦʚʥʠʭ ʪʘʢʩʘʮʽʡʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʜʝʨʝʚʦʩʪʘʥʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ MS Excel. ʂʣʘʩʠʬʽʢʘʮʽ ʁʚʦʜʦʟʙʦʨʽʚ ʟʘ ʯʘʩʪʢʦʶ 

ʧʣʦʱ, ʚʢʨʠʪʠʭ ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ, ʧʨʦʚʦʜʠʣʠ ʟʘ ʤʝʪʦʜʠʢʦʶ ʄ. ɼ. ɻʨʦʜʟʠʥʩʴʢʦʛʦ [5].  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʋ ʤʝʞʘʭ ʚʦʜʦʟʙʦʨʽʚ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʨʦʟʪʘʰʦʚʘʥʠʡ 

ʣʽʩʦʚʠʡ ʬʦʥʜ ʪʘʢʠʭ ʜʝʨʞʘʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ: ɼʇ çɹʘʣʘʢʣʽʡʩʴʢʝ ʃɻè ʧʣʦʱʝʶ 12,5 ʪʠʩ. ʛʘ, 

ɼʇ çɹʣʠʟʥʶʢʽʚʩʴʢʝ ʃɻè ʧʣʦʱʝʶ 2,8 ʪʠʩ. ʛʘ, ɼʇ çɺʦʚʯʘʥʩʴʢʝ ʃɻè ʧʣʦʱʝʶ 25,8 ʪʠʩ. ʛʘ, 

ɼʇ çʍʘʨʢʽʚʩʴʢʘ ʃʅɼʉè ʧʣʦʱʝʶ 19,8 ʪʠʩ. ʛʘ, ɼʇ çɾʦʚʪʥʝʚʝ ʃɻè ʧʣʦʱʝʶ 37,5 ʪʠʩ. ʛʘ, 

                                                 
À
 ʅʘʫʢʦʚʠʡ ʢʝʨʽʚʥʠʢ ï ʜ-ʨ ʩ.-ʛ. ʥʘʫʢ, ʧʨʦʬ., ʯʣʝʥ-ʢʦʨ. ʅɸɸʅ ʋʢʨʘʾʥʠ ɺ. ʇ. ʊʢʘʯ  

*
 É ʃ. ɯ. ʊʢʘʯ, ʆ. ɹ. ɹʦʥʜʘʨ, 2015 
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ɼʇ çɿʤʽʾʚʩʴʢʝ ʃɻè ʧʣʦʱʝʶ 23,6 ʪʠʩ. ʛʘ, ɼʇ çɯʟʶʤʩʴʢʝ ʃɻè ʧʣʦʱʝʶ 0,1 ʪʠʩ. ʛʘ, 

ɼʇ çʂʨʘʩʥʦʛʨʘʜʩʴʢʝ ʃɻè ʧʣʦʱʝʶ 0,4 ʪʠʩ. ʛʘ, ɼʇ çʂʫʧô̫ ʥʩʴʢʝ ʃɻè ʧʣʦʱʝʶ 23,4 ʪʠʩ. ʛʘ, 

ʅʇʇ çɻʦʤʽʣʴʰʘʥʩʴʢʽ ʣʽʩʠè ʧʣʦʱʝʶ 3,2 ʪʠʩ. ʛʘ, ɼʇ çʉʢʨʠʧʘʾʚʩʴʢʝ ʅɼʃɻè ʧʣʦʱʝʶ 7,9 ʪʠʩ. 

ʛʘ, ɼʇ çʏʫʛʫʻʚʦ-ɹʘʙʯʘʥʩʴʢʝ ʃɻè ʧʣʦʱʝʶ 20,0 ʪʠʩ. ʛʘ. ʇʣʦʱʘ ʣʽʩʽʚ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʥʘ 

ʚʦʜʦʟʙʦʨʽ ʩʷʛʘʻ 176,9 ʪʠʩ. ʛʘ (ʨʠʩ. 1). ʌʘʢʪʠʯʥʘ ʣʽʩʠʩʪʽʩʪʴ ʩʪʘʥʦʚʠʪʴ 12,5 %. 

 
ʈʠʩ. 1 ï ʉʭʝʤʘ-ʢʘʨʪʘ ʚʦʜʦʟʙʦʨʽʚ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ 

 

ɿʛʽʜʥʦ ʟ ʥʘʚʝʜʝʥʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʄ. ɼ. ɻʨʦʜʟʠʥʩʴʢʦʛʦ [5] ʚʦʜʦʟʙʦʨʠ ʨʽʯʦʢ ɻʦʤʽʣʴʰʘ, 

ɹʝʟ ʥʘʟʚʠ (ʃɻɺ-2) ʥʘʣʝʞʘʪʴ ʜʦ ʧʦʨʽʚʥʷʥʦ ʟʘʣʽʩʝʥʠʭ (ʣʽʩʠʩʪʽʩʪʴ 50ï75 %), ʨʽʯʦʢ ʍʦʪʽʤʣʷ, 

ʉʫʭʠʡ ɹʫʨʣʫʢ, ɺʦʣʦʩʴʢʘ ɹʘʣʘʢʣʽʡʢʘ, ɺʝʣʠʢʠʡ ɹʫʨʣʫʢ, ɻʥʠʣʠʮʷ ï ʜʦ ʧʨʘʢʪʠʯʥʦ ʙʝʟʣʽʩʥʠʭ 

(ʣʽʩʠʩʪʽʩʪʴ ʤʝʥʰʘ ʟʘ 5 %), ʨʽʯʦʢ ʋʜʠ, ʄʦʞ, ɹʠʰʢʽʚ, ʑʝʨʙʠʥʢʘ, ʄʽʣʦʚʘ, ɹʝʟ ʥʘʟʚʠ (ʃɻɺ-11), 

ɺʦʚʯʘ, ʇʦʚʥʘ, ɹʝʟ ʥʘʟʚʠ (ʃɻɺ-14), ɻʥʠʣʠʮʷ 1, ɹʝʟ ʥʘʟʚʠ (ʃɻɺ-20), ʆʩʢʽʣ ï ʜʦ ʤʘʣʦʟʘʣʽʩʝʥʠʭ 

(ʣʽʩʠʩʪʽʩʪʴ 5ï25 %), ʘ ʨʽʯʦʢ ɹʘʙʢʘ, ɹʝʟ ʥʘʟʚʠ (ʃɻɺ-1), ʊʝʪʣʽʛʘ, ɹʝʟ ʥʘʟʚʠ (ʃɻɺ-2) ï ʜʦ 

ʩʝʨʝʜʥʴʦʟʘʣʽʩʝʥʠʭ (ʣʽʩʠʩʪʽʩʪʴ 25ï50 %). ɿʘ ʥʘʰʠʤʠ ʨʦʟʨʘʭʫʥʢʘʤʠ, ʬʘʢʪʠʯʥʘ ʣʽʩʠʩʪʽʩʪʴ 

ʚʦʜʦʟʙʦʨʽʚ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 0,7 ʜʦ 63,6 % (ʪʘʙʣ. 1, ʨʠʩ. 1). 

ʆʪʞʝ, ʙʽʣʴʰʽʩʪʴ ʚʦʜʦʟʙʦʨʽʚ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʥʘʣʝʞʘʪʴ ʜʦ ʛʨʫʧʠ ʤʘʣʦʣʽʩʥʠʭ ʽ 

ʧʨʘʢʪʠʯʥʦ ʙʝʟʣʽʩʥʠʭ. ʅʘ ʮʠʭ ʚʦʜʦʟʙʦʨʘʭ ʧʦʪʨʽʙʥʦ ʧʽʜʚʠʱʠʪʠ ʣʽʩʠʩʪʽʩʪʴ, ʱʦ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 

ʩʧʨʠʷʪʠʤʝ ʧʦʩʠʣʝʥʥʶ ʢʦʨʠʩʥʠʭ ʬʫʥʢʮʽʡ ʣʽʩʽʚ ʪʘ ʛʘʣʴʤʫʚʘʪʠʤʝ ʝʨʦʟʽʡʥ ̔ʧʨʦʮʝʩʠ ˇʨʫʥʪʽʚ. 

ʃʽʩʦʚʠʡ ʬʦʥʜ ʚʦʜʦʟʙʦʨʽʚ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʝʣʠʢʦʶ ʨʽʟʥʦʤʘʥʽʪ-

ʥʽʩʪʶ ʪʠʧʽʚ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ, ʱʦ ʦʭʦʧʣʶʶʪʴ ʤʘʡʞʝ ʚʩʶ ʝʜʘʬʽʯʥʫ ʩʽʪʢʫ ɭ. ɺ. ɸʣʻʢʩʻʻʚʘ ï

 ʇ. ʉ. ʇʦʛʨʝʙʥʷʢʘ. ɺ ʢʦʞʥʽʡ ʛʨʫʧʽ ʪʠʧʽʚ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ʣʽʩʦʚʧʦʨʷʜʥʠʢʘʤʠ ʚʠʜʽʣʝʥʦ 

ʨʽʟʥʫ ʢʽʣʴʢʽʩʪʴ ʪʠʧʽʚ ʣʽʩʫ. ɹʦʨʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʪʨʴʦʤʘ, ʩʫʙʦʨʠ ï ʰʽʩʪʴʤʘ, ʩʫʛʨʫʜʠ ï 

ʦʜʠʥʘʜʮʷʪʴʤʘ ʪʘ ʛʨʫʜʠ ï ʜʚʘʥʘʜʮʷʪʴʤʘ ʪʠʧʘʤʠ ʣʽʩʫ. ɿʘʛʘʣʦʤ ʚʠʜʽʣʝʥʦ 32 ʪʠʧʠ ʣʽʩʫ, ʫ ʪʦʤʫ 

ʯʠʩʣʽ  ʦʜʠʥ ï ʜʫʞʝ ʩʫʭʠʡ, ʧôʷʪʴ ï ʩʫʭʠʭ,  ʜʝʚôʷʪʴï ʩʚʽʞʠʭ, ʚʽʩʽʤ ï ʚʦʣʦʛʠʭ, ʧôʷʪʴ ï ʩʠʨʠʭ ʪʘ 

ʯʦʪʠʨʠ ï ʤʦʢʨʠʭ (ʪʘʙʣ. 2).  

ʅʘʡʙʽʣʴʰʝ ʪʠʧʦʣʦʛʽʯʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʭʘʨʘʢʪʝʨʥʝ ʜʣʷ ʣʽʩʽʚ ʚʦʜʦʟʙʦʨʫ ʨʽʯʢʠ ʄʦʞ 

(30 ʪʠʧʽʚ ʣʽʩʫ), ʘ ʥʘʡʤʝʥʰʝ ï ʜʣʷ ʣʽʩʽʚ ʚʦʜʦʟʙʦʨʫ ʨʽʯʢʠ ɻʥʠʣʠʮʷ (5 ʪʠʧʽʚ ʣʽʩʫ). ʄʘʣʘ 

ʢʽʣʴʢʽʩʪʴ ʪʠʧʽʚ ʣʽʩʫ ʥʘ ʚʦʜʦʟʙʦʨʘʭ ʨʽʯʦʢ ʧʦʷʩʥʶʻʪʴʩʷ ʦʜʥʦʨʽʜʥʽʩʪʶ ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ 

ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʣʽʩʽʚ ʫ ʤʝʞʘʭ ʚʽʜʧʦʚʽʜʥʠʭ ʚʦʜʦʟʙʦʨʽʚ. 
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ʅʘ ʚʦʜʦʟʙʦʨʘʭ ʨʽʯʦʢ ʊʝʪʣʽʛʘ, ɹʠʰʢʽʚ, ʄʽʣʦʚʘ, ɹʝʟ ʅʘʟʚʠ (ʃɻɺ-11), ɹʝʟ ʥʘʟʚʠ (ʃɻɺ-14), 

ɻʥʠʣʠʮʷ, ʉʫʭʠʡ ɹʫʨʣʫʢ ʢʽʣʴʢʽʩʪʴ ʪʠʧʽʚ ʣʽʩʫ ʥʝ ʧʝʨʝʚʠʱʫʻ 10, ʥʘ ʚʦʜʦʟʙʦʨʘʭ ʨʽʯʦʢ 

ɹʝʟ ʅʘʟʚʠ (ʃɻɺ-1), ɹʘʙʢʘ, ɻʦʤʽʣʴʰʘ, ʑʝʨʙʠʥʢʘ, ɺʦʚʯʘ, ʇʦʚʥʘ, ʍʦʪʽʤʣʷ, ɺʝʣʠʢʠʡ ɹʫʨʣʫʢ, 

ɹʝʟ ʅʘʟʚʠ (ʃɻɺ-20) ʾʭʥʷ ʢʽʣʴʢʽʩʪʴ ʢʦʣʠʚʘʪ̒ʴʩʷ ʚ ʤʝʞʘʭ 11ï20, ʘ ʥʘ ʚʦʜʦʟʙʦʨʘʭ ʨʽʯʦʢ ɹʝʟ 

ʅʘʟʚʠ (ʃɻɺ-2), ʋʜʘ, ʄʦʞ, ɻʥʠʣʠʮʷ, ɹʝʟ ʅʘʟʚʠ (ʃɻɺ-21), ɺʦʣʦʩʴʢʘ ɹʘʣʘʢʣʽʡʢʘ, ʆʩʢʽʣ ï 21ï30 

(ʜʠʚ. ʪʘʙʣ. 1). 
ʊʘʙʣʠʮʷ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʦʜʦʟʙʦʨʽʚ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ 

ʅʘʟʚʘ ʨʽʯʢʠ, ʥʦʤʝʨ 

ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʦʜʦʟʙʦʨʫ 
ʇʨʠʪʦʢʘ 

ʇʣʦʱʘ 

ʣʽʩʽʚ, 

ʪʠʩ. ʛʘ 

ʇʣʦʱʘ 

ʚʦʜʦʟʙʦʨʽʚ,  

ʪʠʩ. ʛʘ 

ʌʘʢʪʠʯʥʘ 

ʣʽʩʠʩʪʽʩʪʴ, % 

ʂʽʣʴʢʽʩʪʴ 

ʪʠʧʽʚ ʣʽʩʫ, 

ʰʪ. 

ɹʝʟ ʥʘʟʚʠ (ʃɻɺ-1) ʧʨʘʚʘ 5,1 13,8 37,0 18 

ɹʝʟ ʥʘʟʚʠ (ʃɻɺ-2) ʧʨʘʚʘ 11,8 18,6 63,6 25 

ɹʘʙʢʘ (ʃɻɺ-3) ʧʨʘʚʘ 10,2 39,2 25,9 14 

ʊʝʣʽʛʘ (ʃɻɺ-4) ʧʨʘʚʘ 3,4 11,7 29,1 6 

ʋʜʘ (ʃɻɺ-5) ʧʨʘʚʘ 38,4 332,1 11,6 27 

ʄʦʞ (ʃɻɺ-6) ʧʨʘʚʘ 39,8 192,7 20,6 30 

ɻʦʤʽʣʴʰʘ (ʃɻɺ-7) ʧʨʘʚʘ 7,4 13,1 56,3 13 

ɹʠʰʢʽʚ (ʃɻɺ-8) ʧʨʘʚʘ 1,5 11,5 12,8 7 

ʑʝʨʙʠʥʢʘ (ʃɻɺ-9) ʧʨʘʚʘ 2,2 10,0 22,0 11 

ʄʽʣʦʚʘ (ʃɻɺ-10) ʧʨʘʚʘ 0,7 6,1 11,5 7 

ɹʝʟ ʥʘʟʚʠ (ʃɻɺ-11) ʧʨʘʚʘ 0,9 5,8 15,9 10 

ɺʦʚʯʘ (ʃɻɺ-12) ʣʽʚʘ 6,2 100,4 6,1 20 

ʇʦʚʥʘ (ʃɻɺ-13) ʣʽʚʘ 1,6 21,0 7,4 12 

ɹʝʟ ʥʘʟʚʠ (ʃɻɺ-14) ʣʽʚʘ 0,8 13,0 6,4 8 

ʍʦʪʽʤʣʷ (ʃɻɺ-15) ʣʽʚʘ 0,8 43,9 1,9 14 

ɻʥʠʣʠʮʷ (ʃɻɺ-16) ʣʽʚʘ 0,1 22,5 0,7 5 

ʉʫʭʠʡ ɹʫʨʣʫʢ (ʃɻɺ-17) ʣʽʚʘ 0,1 22,6 0,6 6 

ɺʝʣʠʢʠʡ ɹʫʨʣʫʢ (ʃɻɺ-18) ʣʽʚʘ 4,4 99,1 4,5 20 

ɻʥʠʣʠʮʷ 1 (ʃɻɺ-19) ʣʽʚʘ 5,4 43,3 12,4 23 

ɹʝʟ ʥʘʟʚʠ (ʃɻɺ-20) ʣʽʚʘ 1,0 17,3 5,8 15 

ɹʝʟ ʥʘʟʚʠ (ʃɻɺ-21) ʣʽʚʘ 9,0 29,4 30,5 25 

ɺʦʣʦʩʴʢʘ ɹʘʣʘʢʣʽʡʢʘ (ʃɻɺ-22) ʣʽʚʘ 5,0 122,6 4,1 24 

ʆʩʢʽʣ (ʃɻɺ-23) ʣʽʚʘ 21,1 228,1 9,2 29 

ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ - 176,9 1417,6 12,5 32 

 

ʇʨʠ ʟʙʽʣʴʰʝʥʥʽ ʧʣʦʱ ʚʢʨʠʪʠʭ ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʟʝʤʝʣʴ ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʪʠʧʽʚ 

ʣʽʩʫ ʥʘ ʚʦʜʦʟʙʦʨʘʭ, ʱʦ ʫʩʢʣʘʜʥʶ ̒ʫʤʦʚʠ ʜʣʷ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʣʽʩʘʭ ʧʨʠʪʦʢʽʚ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ.   

ʉʝʨʝʜ ʪʠʧʽʚ ʣʽʩʫ ʥʘ ʚʦʜʦʟʙʦʨʘʭ ʧʝʨʝʚʘʞʘʶʪʴ: ʩʚʽʞʘ ʢʣʝʥʦʚʦ-ʣʠʧʦʚʘ ʜʽʙʨʦʚʘ  (D2-ʢʣɼ) ï 

ʥʘ ʨ. ɹʘʙʢʘ, ʨ. ʊʝʪʣʽʛʘ, ʨ. ɹʝʟ ʥʘʟʚʠ (ʃɻɺ-1), ʨ. ɹʝʟ ʥʘʟʚʠ (ʃɻɺ-2), ʨ. ʋʜʘ, ʨ. ʄʦʞ, 

ʨ. ɻʦʤʽʣʴʰʘʥʢʘ, ʨ. ʑʝʨʙʠʥʢʘ, ʨ. ʄʽʣʦʚʘ, ʨ. ɹʝʟ ʥʘʟʚʠ (ʃɻɺ-11), ʨ. ɺʦʚʯʘ; ʩʚʽʞʠʡ ʜʫʙʦʚʦ-

ʩʦʩʥʦʚʠʡ ʩʫʙʽʨ (ɺ2-ʜʉ) ï ʥʘ ʨ. ʇʦʚʥʘ, ʨ. ɹʝʟ ʥʘʟʚʠ (ʃɻɺ-14), ʨ. ɻʥʠʣʠʮʷ 1, ʨ. ʍʦʪʽʤʣʷ, 

ʨ. ɻʥʠʣʠʮʷ 1, ʨ. ɹʝʟ ʥʘʟʚʠ (ʃɻɺ-21), ʨ. ɺʦʣʦʩʴʢʘ ɹʘʣʘʢʣʽʡʢʘ; ʩʫʭʘ ʢʣʝʥʦʚʦ-ʣʠʧʦʚʘ ʜʽʙʨʦʚʘ  

(D1-ʢ-ʣɼ) ï ʥʘ ʨ. ɹʠʰʢʽʚ, ʨ. ɺʝʣʠʢʠʡ ɹʫʨʣʫʢ, ʨ. ʆʩʢʽʣ, ʩʚʽʞʠʡ ʣʠʧʦʚʦ- ʜʫʙʦʚʦ-ʩʦʩʥʦʚʠʡ ʩʫʛʨʫʜ 

(ʉ2-ʣ-ʜʉ) ï ʥʘ ʨ. ɻʥʠʣʠʮʷ; ʩʚʽʞʠʡ ʩʦʩʥʦʚʠʡ ʙʽʨ (ɸ2-ʉ) ï ʥʘ ʨ. ʉʫʭʠʡ ɹʫʨʣʫʢ, ʨ. ɹʝʟ ʥʘʟʚʠ 

(ʃɻɺ-20). 

ʅʘ ʚʦʜʦʟʙʦʨʽ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʥʘʡʙʽʣʴʰʽ ʧʣʦʱʽ ʟʘʡʤʘʶʪʴ ʪʘʢʽ ʪʠʧʠ ʣʽʩʫ: ʩʚʽʞʘ 

ʢʣʝʥʦʚʦ-ʣʠʧʦʚʘ ʜʽʙʨʦʚʘ (D2-ʢ-ʣɼ) ï 96,2 ʪʠʩ. ʛʘ (54,4 %, ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ, ʚʢʨʠʪʦʾ ʣʽʩʦʚʦʶ 

ʨʦʩʣʠʥʽʩʪʶ); ʩʫʭʘ ʢʣʝʥʦʚʦ-ʣʠʧʦʚʘ ʜʽʙʨʦʚʘ (D1-ʢ-ʣɼ) ï 24,5 ʪʠʩ. ʛʘ (13,9 %); ʩʚʽʞʠʡ ʜʫʙʦʚʦ-

ʩʦʩʥʦʚʠʡ ʩʫʙʽʨ (ɺ2-ʜʉ) ï 28,6 ʪʠʩ. ʛʘ (16,1 %); ʩʚʽʞʠʡ ʩʦʩʥʦʚʠʡ ʙʽʨ (ɸ2-ʉ) ï 6,3 ʪʠʩ. ʛʘ 

(3,6 %), ʩʚʽʞʠʡ ʣʠʧʦʚʦ-ʜʫʙʦʚʦ-ʩʦʩʥʦʚʠʡ ʩʫʛʨʫʜ (ʉ2-ʣ-ʜʉ) ï 5,6 ʪʠʩ. ʛʘ (3,1 %), ʚʦʣʦʛʘ 

ʟʘʧʣʘʚʥʦ-ʙʝʨʝʩʪʦʚʦ-ʧʘʢʣʝʥʦʚʘ ʜʽʙʨʦʚʘ (D3-ʙp-ʢʧɼ
3
) ï 3,0 ʪʠʩ. ʛʘ (1,7 %), ʩʫʭʠʡ ʜʫʙʦʚʦ-
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ʩʦʩʥʦʚʠʡ ʩʫʙʽʨ (ɺ1-ʜʉ) ï 2,7 ʪʠʩ. ʛʘ (1,5 %), ʽ ʩʫʭʠʡ ʩʦʩʥʦʚʠʡ ʙʽʨ  (ɸ1-ʉ) ï 1,6 ʪʠʩ. ʛʘ (1,0 %). 

ʇʣʦʱʘ ʨʝʰʪʠ ʪʠʧʽʚ ʣʽʩʫ ʩʪʘʥʦʚʠʪʴ ʤʝʥʰʝ ʥʽʞ 5 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʟʝʤʝʣʴ, ʚʢʨʠʪʠʭ 

ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ (ʪʘʙʣ. 2).  
ʊʘʙʣʠʮʷ 2 

ʈʦʟʧʦʜʽʣ ʧʣʦʱ ʧʝʨʝʚʘʞʘʶʯʠʭ ʪʠʧʽʚ ʣʽʩʫ ʥʘ ʚʦʜʦʟʙʦʨʘʭ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ, % 

ʅʘʟʚʘ ʨʽʯʢʠ, ʥʦʤʝʨ 

ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʚʦʜʦʟʙʦʨʫ 

ɯʥʜʝʢʩʠ ʪʠʧʽʚ ʣʽʩʫ 

ɸ1-ʉ ɸ2-ʉ ɺ1-ʜʉ ɺ2-ʜʉ ʉ2-ʣ-ʜʉ D1-ʢ-ʣɼ ɼ2-ʢ-ʣɼ D3-ʙp-ʢʧɼ
3
 ɯʥʰʽ 

ɹʝʟ ʥʘʟʚʠ (ʃɻɺ-1) ï ï ï 0,01 2,6 2,0 84,9 ï 10,5 

ɹʝʟ ʥʘʟʚʠ (ʃɻɺ-2) 0,1 0,2 0,7 10,5 1,4 6,3 75,8 0,2 4,7 

ɹʘʙʢʘ (ʃɻɺ-3) ï ï ï 1,8 0,5 1,8 94,6 0,02 1,3 

ʊʝʣʽʛʘ (ʃɻɺ-4) ï ï ï ï ï 0,1 99,3 0,1 0,5 

ʋʜʘ (ʃɻɺ-5) 0,1 2,1 0,03 8,8 1,3 15,1 70,3 0,3 2,1 

ʄʦʞ (ʃɻɺ-6) 0,6 2,3 0,2 14,1 4,3 10,6 63,3 0,01 4,6 

ɻʦʤʽʣʴʰʘ (ʃɻɺ-7) ï ï ï 1,0 2,8 18,9 73,3 ï 4,0 

ɹʠʰʢʽʚ (ʃɻɺ-8) ï ï  ï 1,6 56,6 37,6 0,3 4,0 

ʑʝʨʙʠʥʢʘ (ʃɻɺ-9) ï 0,3 ï ï ï 22,0 66,4 9,7 1,7 

ʄʽʣʦʚʘ (ʃɻɺ-10) ï ï ï ï 0,1 13,8 77,7 1,4 7,0 

ɹʝʟ ʥʘʟʚʠ (ʃɻɺ-11) ï ï ï ï ï 23,1 36,6 28,5 11,8 

ɺʦʚʯʘ (ʃɻɺ-12) 0,1 3,7 0,4 36,2 1,8 11,0 43,2 0,1 3,4 

ʇʦʚʥʘ (ʃɻɺ-13) ï 0,2 ï 86,9 3,3 0,9 5,9 ï 2,9 

ɹʝʟ ʥʘʟʚʠ (ʃɻɺ-14) 0,9 9,7 0,04 87,7 0,7 ï ï 0,3 0,7 

ʍʦʪʽʤʣʷ (ʃɻɺ-15) 2,4 21,2 2,7 38,1 24,3 ï 1,0 ï 10,3 

ɻʥʠʣʠʮʷ (ʃɻɺ-16) ï ï ï ï 42,2 25,4 2,5 ï 29,9 

ʉʫʭʠʡ ɹʫʨʣʫʢ  

(ʃɻɺ-17) 
24,8 32,0 ï 5,5 9,0 ï ï ï 28,7 

ɺʝʣʠʢʠʡ ɹʫʨʣʫʢ 

(ʃɻɺ-18) 
4,1 6,1 1,4 2,6 5,7 36,1 33,6 ï 10,4 

ɻʥʠʣʠʮʷ 1 

(ʃɻɺ-19) 
2,2 5,5 3,0 63,6 3,7 ï 2,7 0,2 19,0 

ɹʝʟ ʥʘʟʚʠ (ʃɻɺ-20) 9,0 31,0 16,9 24,7 0,4 ï 5,5 3,9 8,6 

ɹʝʟ ʥʘʟʚʠ (ʃɻɺ-21) 6,2 30,6 2,7 40,8 0,5 1,7 1,7 10,8 5,1 

ɺʦʣʦʩʴʢʘ 

ɹʘʣʘʢʣʽʡʢʘ 

(ʃɻɺ-22) 

0,3 2,3 4,8 41,0 2,5 7,9 4,5 25,7 10,9 

ʆʩʢʽʣ (ʃɻɺ-23) 1,3 1,4 7,4 18,5 8,1 35,9 21,8 0,4 5,1 

ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ 1,0 3,6 1,5 16,1 3,1 13,9 54,4 1,7 4,7 

  

ɼʫʙʦʚʽ ʜʝʨʝʚʦʩʪʘʥʠ ʜʦʤʽʥʫʶʪʴ ʥʘ ʚʦʜʦʟʙʦʨʘʭ ʨ. ʊʝʪʣʽʛʘ, ʨ. ɹʘʙʢʘ, ʨ. ʋʜʘ, ʨ. ɻʦʤʽʣʴʰʘ, 

ʨ. ɹʝʟ ʥʘʟʚʠ (ʃɻɺ-1), ʨ. ɹʠʰʢʽʚ, ʨ. ʑʝʨʙʠʥʢʘ, ʨ. ʄʽʣʦʚʘ, ʨ. ɹʝʟ ʥʘʟʚʠ (ʃɻɺ-2), ʨ. ʄʦʞ, ʨ. ɹʝʟ 

ʥʘʟʚʠ (ʃɻɺ-14) , ʨ. ɻʥʠʣʠʮʷ, ʨ. ɺʝʣʠʢʠʡ ɹʫʨʣʫʢ.  

ʉʦʩʥʦʚʽ ʜʝʨʝʚʦʩʪʘʥʠ ʧʝʨʝʚʘʞʘʪʴ ʥʘ ʚʦʜʦʟʙʦʨʘʭ ʨ. ʇʦʚʥʘ, ʨ. ɹʝʟ ʥʘʟʚʠ (ʃɻɺ-14), 

ʨ. ɻʥʠʣʠʮʷ 1, ʨ. ʍʦʪʽʤʣʷ, ʨ. ʉʫʭʠʡ ɹʫʨʣʫʢ, ʨ. ɹʝʟ ʥʘʟʚʠ (ʃɻɺ-20), ʨ. ɺʦʣʦʩʴʢʘ ɹʘʣʘʢʣʽʡʢʘ, 

ʨ. ɹʝʟ ʥʘʟʚʠ (ʃɻɺ-21). ʅʘ ʚʦʜʦʟʙʦʨʘʭ ʨ. ɺʦʚʯʘ ʽ ʨ. ʆʩʢʽʣ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱ ʜʫʙʦʚʠʭ ʽ 

ʩʦʩʥʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʻ ʤʘʡʞʝ ʦʜʥʘʢʦʚʠʤ, ʘʣʝ ʧʝʨʝʚʘʞʘʶʪʴ ʜʫʙʦʚʽ ʜʝʨʝʚʦʩʪʘʥʠ (ʪʘʙʣ. 3). 

ʈʦʟʨʘʭʦʚʘʥʽ ʪʘʢʩʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ ʜʝʨʝʚʦʩʪʘʥʽʚ ʟʘ ʢʣʘʩʘʤʠ ʚʽʢʫ ʫ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʦʤʫ 

ʪʠʧʽ ʣʽʩʫ çʩʚʽʞʘ ʢʣʝʥʦʚʦ-ʣʠʧʦʚʘ ʜʽʙʨʦʚʘè ʥʘ ʚʦʜʦʟʙʦʨʽ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʤʦʞʥʘ ʙʫʜʝ 

ʚʠʢʦʨʠʩʪʘʪʠ ʧʨʠ ʚʝʜʝʥʥʽ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ (ʪʘʙʣ. 4, 5) 

ɼʠʥʘʤʽʢʫ ʩʝʨʝʜʥʽʭ ʟʘʧʘʩʽʚ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʟ ʚʽʢʦʤ ʘʧʨʦʢʩʠʤʫʶʪʴ ʧʦʣʽʥʦʤʽʘʣʴʥʽ ʬʫʥʢʮʽʾ 

ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ (ʨʠʩ. 2). ʋ ʨʘʟʽ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʜʫʙʘ ʬʫʥʢʮʽʷ ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 
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ʄ = -2,6469x
2
 + 63,635x - 81,25; RĮ = 0,9682,    (1.1) 

 

ʫ ʨʘʟʽ ʰʪʫʯʥʦʛʦ: 

 

ʄ = 2,1433x
2
 + 54,017x - 42,583; RĮ = 0,9909                                   (1.2) 

 

ʋ ʚʽʮʽ ʤʦʣʦʜʥʷʢʽʚ ʚʝʛʝʪʘʪʠʚʥʽ ʜʫʙʥʷʢʠ ʧʝʨʝʚʝʨʰʫʶʪʴ ʟʘ ʟʘʧʘʩʦʤ  ʰʪʫʯʥʽ ʜʫʙʦʚʽ 

ʥʘʩʘʜʞʝʥʥʷ, ʘ ʧʦʯʠʥʘʶʯʠ ʟ 50-ʨʽʯʥʦʛʦ ʚʽʢʫ ï ʥʘʚʧʘʢʠ, ʧʦʩʪʫʧʘʶʪʴʩʷ ʾʤ (ʜʠʚ. ʨʠʩ. 2).  

 
ʊʘʙʣʠʮʷ 3 

ʈʦʟʧʦʜʽʣ ʧʣʦʱ ʪʠʧʽʚ ʜʝʨʝʚʦʩʪʘʥʽʚ ʥʘ ʚʦʜʦʟʙʦʨʘʭ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ, % 

ʅʘʟʚʘ ʨʽʯʢʠ, ʥʦʤʝʨ 

ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʚʦʜʦʟʙʦʨʫ 

ɼʝʨʝʚʦʩʪʘʥʠ 

ɸʢʘ-

ʮʽʡ-

ʥʠʢʠ 

ɹʝ-

ʨʝʟ-

ʥʷʢʠ 

ɺʝʨ-

ʙʥʷ-

ʢʠ 

ɺʽʣʴ-

ʰʘ-

ʥʠʢʠ 

ɼʫʙ-

ʥʷʢʠ 

ʉʦʩ-

ʥʷʢʠ 

ʂʣʝ-

ʥʦʚ-

ʥʠʢʠ 

ʗʩʝʥ-

ʥʠʢʠ 

ʊʦʧʦ-

ʣʝʚ-

ʥʠʢʠ 

ʃʠʧ-

ʥʷʢʠ 

ʆʩʠ-

ʯʥʠ-

ʢʠ 

ɯʥʰʽ 

ɹʝʟ ʥʘʟʚʠ (ʃɻɺ-1) 1,2 ï ï ï 81,9 2,7 2,1 4,9 ï ï 4,6 2,6 

ɹʝʟ ʥʘʟʚʠ (ʃɻɺ-2) ï ï ï ï 77,1 12,6 1,2 2,9 ï ï 2,2 4,0 

ɹʘʙʢʘ (ʃɻɺ-3) ï ï  ï 90,8 2,2 1,1 4,1 ï ï ï 1,8 

ʊʝʣʽʛʘ (ʃɻɺ-4) ï ï ï ï 94,9 ï ï 4,2 ï ï ï 0,9 

ʋʜʘ (ʃɻɺ-5) 1,0 1,2 ï ï 80,6 11,8 1,7  ï 1,0 1,4 1,3 

ʄʦʞ (ʃɻɺ-6) ï ï ï 1,1 73,7 19,2 ï 1,9 ï ï ï 4,1 

ɻʦʤʽʣʴʰʘ (ʃɻɺ-7) 1,2 ï ï ï 88,1 2,7 ï 1,6 ï 1,3 3,9 1,2 

ɹʠʰʢʽʚ (ʃɻɺ-8) 5,1  ï ï 74,0 2,8 2,7 11,0 3,3 ï ï 1,1 

ʑʝʨʙʠʥʢʘ (ʃɻɺ-9) 4,1 ï ï ï 77,1 ï 2,7 9,4 3,5 ï ï 3,2 

ʄʽʣʦʚʘ (ʃɻɺ-10) 9,7 ï ï ï 77,6 3,9 ï 6,7 ï ï ï 2,1 

ɹʝʟ ʥʘʟʚʠ (ʃɻɺ-11) 7,4 ï ï ï 67,5 ï 3,1 5,3 9,6 1,8 4,3 1,0 

ɺʦʚʯʘ (ʃɻɺ-12) ï ï ï  48,9 43,3 1,3 2,5 ï ï ï 4,0 

ʇʦʚʥʘ (ʃɻɺ-13) ï ï  1,1 3,5 89,0 ï 4,3 ï ï ï 2,1 

ɹʝʟ ʥʘʟʚʠ (ʃɻɺ-14) ï ï ï ï ï 98,6 ï ï ï ï ï 1,4 

ʍʦʪʽʤʣʷ (ʃɻɺ-15) 2,9 1,0 ï ï 5,8 74,3 ï ï 15,1 ï ï 0,9 

ɻʥʠʣʠʮʷ (ʃɻɺ-16) 21,3 ï ï ï 70,1 ï ï ï 8,6 ï ï ï 

ʉʫʭʠʡ ɹʫʨʣʫʢ  

(ʃɻɺ-17) 
ï ï ï ï 9,0 58,7 ï ï 28 ï 3,2 1,1 

ɺʝʣʠʢʠʡ ɹʫʨʣʫʢ 

(ʃɻɺ-18) 
6,5 ï ï ï 53,7 18,9 6,2 8,7 ï 1,2 2,3 2,5 

ɻʥʠʣʠʮʷ 1 (ʃɻɺ-19) 1,1 ï  2,0 11,5 80,9 ï ï 2,8 ï ï 1,7 

ɹʝʟ ʥʘʟʚʠ (ʃɻɺ-20) ï ï ï 1,6 6,3 83,2 1,3 5,4 1,2 ï ï 1,0 

ɹʝʟ ʥʘʟʚʠ (ʃɻɺ-21) 1,7 ï ï 3,1 10,7 78,0 ï 2,0 2,0 ï 1,3 1,2 

ɺʦʣʦʩʴʢʘ 

ɹʘʣʘʢʣʽʡʢʘ  

(ʃɻɺ-22) 

5,7 ï 1,2 ï 27,3 53,1 3,0 ï 5,2 ï 2,2 2,3 

ʆʩʢʽʣ (ʃɻɺ-23) 2,3 ï ï 1,6 46,9 36,2 2,4 5,8 ï ï 2,7 2,1 

ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ 1,4 0,6 0,2 0,9 65,0 24,4 1,5 2,7 0,8 0,7 1,7 0,1 

ʇʨʠʤʽʪʢʘ. ɺ ʪʘʙʣʠʮʽ ʥʘʚʝʜʝʥʽ ʜʘʥʽ ʱʦʜʦ ʜʝʨʝʚʦʩʪʘʥʽʚ, ʧʣʦʱʽ ʷʢʠʭ ʩʪʘʥʦʚʣʷʪʴ ʧʦʥʘʜ 1 % ʚʽʜ ʚʢʨʠʪʦ ʾ

ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʧʣʦʱʽ ʚʦʜʦʟʙʦʨʫ ʢʦʞʥʦʾ ʧʨʠʪʦʢʠ.  
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ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʜʝʨʝʚʦʩʪʘʥʽʚ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʫ ʪʠʧʽ ʣʽʩʫ çʩʚʽʞʘ ʢʣʝʥʦʚʦ-ʣʠʧʦʚʘ 

ʜʽʙʨʦʚʘè (D2-ʢ-ʣɼ) ʩʷʛʘʻ 87,7 ʪʠʩ. ʛʘ, ʟ ʥʠʭ 66,5 ʪʠʩ. ʛʘ ʟʘʡʤʘʶʪʴ ʜʝʨʝʚʦʩʪʘʥʠ ʚʝʛʝʪʘʪʠʚʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ, 17,8 ʪʠʩ. ʛʘ ï ʰʪʫʯʥʦʛʦ ʽ ʣʠʰʝ 3,4 ʪʠʩ. ʛʘ ï ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 

ʅʘʡʙʽʣʴʰʠʡ ʩʝʨʝʜʥʽʡ ʙʦʥʽʪʝʪ ï ɯ,1 ï ʤʘʶʪʴ ʰʪʫʯʥ ̔ʥʘʩʘʜʞʝʥʥʷ, ʘ ʜʝʨʝʚʦʩʪʘʥʠ ʚʝʛʝʪʘʪʠʚʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʝʨʝʜʥʽʤ ʙʦʥʽʪʝʪʦʤ ɯ,5. 

 
ʊʘʙʣʠʮʷ 4 

ʉʝʨʝʜʥʽ ʪʘʢʩʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ ʜʫʙʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʫ ʩʚʽʞʽʡ  

ʢʣʝʥʦʚʦ-ʣʠʧʦʚʽʡ ʜʽʙʨʦʚʽ (D2-ʢ-ʣɼ) ʥʘ ʚʦʜʦʟʙʦʨʽ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ 

ʂʣʘʩʠ 

ʚʽʢʫ 

ɼʽʘʤʝʪʨ, 

ʩʤ 

ʏʘʩʪʢʘ 

ʜʫʙʘ, ʦʜ. 
ɺʠʩʦʪʘ, ʤ ʇʦʚʥʦʪʘ 

ɿʘʧʘʩ,  

ʤ
3
Ŀʛʘ

-1
 

ʇʣʦʱʘ, ʛʘ ɹʦʥʽʪʝʪ 

ɯ 1,6 4 1,3 0,83 6,5 21,1 ɯ,8 

ɯɯ 11,0 3 7,6 0,80 48,6 34,4 ɯ,5 

III  20,9 4 13,7 0,73 120,1 72,0 ɯ,9 

IV 17,2 4 14,6 0,73 128,7 176,1 ɯɯ,6 

V 21,0 5 18,1 0,72 180,1 552,6 ɯɯ,2 

VI  23,7 6 20,1 0,72 210,9 1668,8 ɯɯ,1 

VII  26,1 8 21,4 0,71 224,9 5501,1 ɯɯ,3 

VIII  29,3 8 23,1 0,71 252,1 8127,9 ɯɯ,2 

IX 32,1 8 24,0 0,70 266,1 20666,4 ɯɯ,2 

X 34,3 8 24,6 0,69 272,5 14391,6 ɯɯ,2 

XI  38,1 8 25,9 0,68 289,2 6201,2 ɯɯ,0 

XII  40,9 8 26,6 0,67 295,7 4237,9 ɯɯ,0 

XIII  43,6 8 27,5 0,65 307,4 3085,4 ɯ,9 

XIV  46,2 8 27,9 0,64 307,4 1182,4 ɯ,9 

XV 44,8 8 27,8 0,59 284,3 348,0 ɯɯ,0 

XVI ʽ 

ʙʽʣʴʰʝ 
51,0 8 27,0 0,59 264,1 250,2 ɯɯ,1 

 

ʊʘʙʣʠʮʷ 5 

ʉʝʨʝʜʥʽ ʪʘʢʩʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ ʜʫʙʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʰʪʫʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʫ ʩʚʽʞʽʡ ʢʣʝʥʦʚʦ-ʣʠʧʦʚʽʡ 

ʜʽʙʨʦʚʽ (D2-ʢ-ʣɼ) ʥʘ ʚʦʜʦʟʙʦʨʽ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ 

ʂʣʘʩʠ 

ʚʽʢʫ 

ɼʽʘʤʝʪʨ, 

ʩʤ 

ʏʘʩʪʢʘ 

ʜʫʙʘ, ʦʜ. 
ɺʠʩʦʪʘ, ʤ ʇʦʚʥʦʪʘ 

ɿʘʧʘʩ,  

ʤ
3
Ŀʛʘ

-1
 

ʇʣʦʱʘ, ʛʘ ɹʦʥʽʪʝʪ 

ɯ 1,7 7 2,0 0,75 6,3 884,3 ɯ,1 

ɯɯ 5,8 6 4,6 0,78 27,8 604,0 ɯ,3 

III  11,2 5 9,2 0,77 74,8 651,1 ɯ,9 

IV 14,3 6 11,9 0,74 99,2 939,1 ɯ,3 

V 18,8 7 16,1 0,73 164,9 3953,0 ɯ,7 

VI  21,3 7 18,1 0,74 201,5 3225,4 ɯ,7 

VII  24,6 8 20,9 0,74 254,6 3909,3 ɯ,5 

VIII  25,9 8 22,1 0,73 272,9 3025,3 ɯ,7 

IX 28,7 9 23,5 0,71 291,2 361,4 ɯ,8 

X 34,1 8 24,7 0,68 305,0 157,0 ɯɯ,1 

XI ʽ 

ʙʽʣʴʰʝ 
36,6 8 23,7 0,65 268,5 53,0 ɯɯ,8 
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ʅʘʩʽʥʥʻʚʽ ʜʝʨʝʚʦʩʪʘʥʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʝʛʝʪʘʪʠʚʥʠʤʠ ʻ ʩʪʽʡʢʽʰʠʤʠ ʪʘ ʜʦʚʛʦʚʽʯʥʽʰʠʤʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʙʽʣʴʰʠʤ ʚʠʭʦʜʦʤ ʜʽʣʦʚʦʾ ʜʝʨʝʚʠʥʠ [11]. ʆʩʢʽʣʴʢʠ ʥʘ ʚʦʜʦʟʙʦʨʽ 

ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʫ ʪʠʧʽ ʣʽʩʫ çʩʚʽʞʘ ʢʣʝʥʦʚʦ-ʣʠʧʦʚʘ ʜʽʙʨʦʚʘè ʧʝʨʝʚʘʞʘʶʪʴ ʧʣʦʱʽ 

ʜʫʙʥʷʢʽʚ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʛʦʩʧʦʜʘʨʩʴʢʽ ʟʘʭʦʜʠ ʤʘʶʪʴ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʥʘʩʽʥʥʻʚʠʭ ʧʨʠʨʦʜʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ.  

 

 
ʈʠʩ. 2 ï ɼʠʥʘʤʽʢʘ ʟʘʧʘʩʽʚ ʜʫʙʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʫ ʩʚʽʞʽʡ ʢʣʝʥʦʚʦ-ʣʠʧʦʚʽʡ ʜʽʙʨʦʚʽ 

 

ɺʠʩʥʦʚʢʠ. ʊʠʧʦʣʦʛʽʯʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʚʦʜʦʟʙʦʨʽʚ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʧʨʝʜʩʪʘʚʣʝʥʦ 

32 ʪʠʧʘʤʠ ʣʽʩʫ. ʌʘʢʪʠʯʥʘ ʣʽʩʠʩʪʽʩʪʴ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 0,7 ʜʦ 63,6 %. 

ʅʘʡʙʽʣʴʰʫ ʧʣʦʱʫ ʥʘ ʚʦʜʦʟʙʦʨʽ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʩʪʘʥʦʚʣʷʪʴ ʪʘʢʽ ʪʠʧʠ ʣʽʩʫ: ʩʚʽʞʘ 

ʢʣʝʥʦʚʦ-ʣʠʧʦʚʘ ʜʽʙʨʦʚʘ (D2-ʢ-ʣɼ) ï 54,4 %; ʩʫʭʘ ʢʣʝʥʦʚʦ-ʣʠʧʦʚʘ ʜʽʙʨʦʚʘ (D1-ʢ-ʣɼ) ï 13,9 %; 

ʩʚʽʞʠʡ ʜʫʙʦʚʦ-ʩʦʩʥʦʚʠʡ ʩʫʙʽʨ (ɺ2-ʜʉ) ï 16,1 %; ʩʚʽʞʠʡ ʩʦʩʥʦʚʠʡ ʙʽʨ (ɸ2-ʉ) ï 3,6 %, ʩʚʽʞʠʡ 

ʣʠʧʦʚʦ-ʜʫʙʦʚʦ-ʩʦʩʥʦʚʠʡ ʩʫʛʨʫʜ (ʉ2-ʣ-ʜʉ) ï 3,1 %, ʚʦʣʦʛʘ ʟʘʧʣʘʚʥʘ ʙʝʨʝʩʪʦʚʦ-ʧʘʢʣʝʥʦʚʘ 

ʜʽʙʨʦʚʘ (D3-ʙp-ʢʧɼ
3
) ï 1,7 %, ʩʫʭʠʡ ʜʫʙʦʚʦ-ʩʦʩʥʦʚʠʡ ʩʫʙʽʨ (ɺ1-ʜʉ) ï 1,5 %, ʽ ʩʫʭʠʡ ʩʦʩʥʦʚʠʡ 

ʙʽʨ (ɸ1-ʉ) ï 1,0 %. ʈʝʰʪʘ ʪʠʧʽʚ ʣʽʩʫ ʩʪʘʥʦʚʣʷʪʴ ʤʝʥʰʝ ʥʽʞ 5 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʟʝʤʝʣʴ, 

ʚʢʨʠʪʠʭ ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ. ʇʝʨʝʚʘʞʘʪʁʴ ʜʫʙʦʚʽ ʡ ʩʦʩʥʦʚʽ ʜʝʨʝʚʦʩʪʘʥʠ, ʧʣʦʱʘ ʷʢʠʭ 

ʩʪʘʥʦʚʠʪʴ 89,9 %, ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʪʘ ˇʨʫʥʪʦʚʠʤʠ ʫʤʦʚʘʤʠ. ʇ̔ ʜ ʯʘʩ 

ʚʝʜʝʥʥ ̫ʪʘ ʧʣʘʥʫʚʘʥʥ ̫ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʘʭʦʜʽʚ ʥʘ ʚʦʜʦʟʙʦʨʘʭ ʨʯ̔ʦʢ ʚʘʨʪʦ ʚʨʘʭʦʚʫʚʘʪʠ 

ʥʘʷʚʥʫ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʪʠʧʽʚ ʣʽʩʫ. 
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The paper gives general description of the Siversky Donets river. Distribution of forest stands on water catchments 

by forest types and forest site types is studied. The area of the forests on the catchments of the Siversky Donets river 

and the actual forest cover percent are determined. The average forest inventory indices of cultivated and vegetative oak 

stands in fresh maple-linden oak-forest are calculated.  
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ʊʢʘʯ ʃ. ʀ., ɹʦʥʜʘʨʴ ɸ. ɹ. 

ʊʀʇʆʃʆɻʀʏɽʉʂɸʗ ʉʊʈʋʂʊʋʈɸ ʃɽʉʆɺ ɺʆɼʆʉɹʆʈʆɺ ʈɽʂʀ ʉɽɺɽʈʉʂʀʁ ɼʆʅɽʎ 

1. ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʛʦʨʦʜʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠʤʝʥʠ ɸ. ʅ. ɹʝʢʝʪʦʚʘ 

2. ʋʢʨʘʠʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʮʠʠ 

ʠʤ. ɻ. ʅ. ɺʳʩʦʮʢʦʛʦ 

ʇʨʠʚʝʜʝʥʘ ʦʙʱʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʝʢʠ ʉʝʚʝʨʩʢʠʡ ɼʦʥʝʮ. ʀʩʩʣʝʜʦʚʘʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʜʨʝʚʦʩʪʦʝʚ ʥʘ 

ʚʦʜʦʩʙʦʨʘʭ ʧʦ ʪʠʧʘʤ ʣʝʩʘ ʠ ʪʠʧʘʤ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ (ʊʃʋ). ʆʧʨʝʜʝʣʝʥʘ ʧʣʦʱʘʜʴ ʣʝʩʦʚ ʠ ʬʘʢʪʠʯʝʩʢʘʷ 

ʣʝʩʠʩʪʦʩʪʴ ʚʦʜʦʩʙʦʨʘ ʨ. ʉʝʚʝʨʩʢʠʡ ɼʦʥʝʮ. ʈʘʩʩʯʠʪʘʥʳ ʩʨʝʜʥʠʝ ʪʘʢʩʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʩʘʞʜʝʥʠʡ ʜʫʙʘ 

ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʪʠʧʝ ʣʝʩʘ çʩʚʝʞʘʷ ʢʣʝʥʦʚʦ-ʣʠʧʦʚʘʷ ʜʫʙʨʘʚʘè. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʠʧʳ ʣʝʩʘ, ʪʠʧʳ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ (ʊʃʋ), ʚʦʜʦʩʙʦʨ ʨ. ʉʝʚʝʨʩʢʠʡ ɼʦʥʝʮ. 
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ɺ. ʇ. ʊʂɸʏ, ʆ. ʄ. ʊɸʈʅʆʇɯʃʔʉʔʂɸ, ɺ. ʆ. ʄɸʅʆʁʃʆ
*
 

ɺʇʃʀɺ ʃɯʉʆɺɯɼʅʆɺʅʀʍ ʈʋɹʆʂ ʅɸ ʇʈʆʎɽʉʀ ɺɯɼʊɺʆʈɽʅʅʗ  

ʇʈʀʈʆɼʅʀʍ ʉʆʉʅʆɺʀʍ ʃɯʉɯɺ ʇɯɺʅɯʏʅʆɻʆ ʉʊɽʇʋ  
ʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʮʽʾ ʽʤ. ɻ. ʄ. ɺʠʩʦʮʴʢʦʛʦ 

 

ʅʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʱʦʜʦ ʧʨʦʚʝʜʝʥʥʷ ʣʽʩʦʚʽʜʥʦʚʥʠʭ ʨʫʙʦʢ ʫ ʩʦʩʥʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ, ʚʠʢʣʶʯʝʥʠʭ 
ʽʟ ʨʝʞʠʤʫ ʛʦʣʦʚʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ, ʚ ʫʤʦʚʘʭ ʇʽʚʥʽʯʥʦʛʦ ʉʪʝʧʫ ʋʢʨʘʾʥʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ 

ʙʽʦʣʦʛʽʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʡ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʣʽʩʽʚ, ʘ ʪʘʢʦʞ ʾʭʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ ʜʦʮʽʣʴʥʦ 

ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʥʘʙʣʠʞʝʥʽ ʜʦ ʧʨʠʨʦʜʠ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʽ ʟʘʭʦʜʠ. ʎʽ ʧʨʦʙʣʝʤʠ ʻ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʠʤʠ ʜʣʷ 

ʧʨʠʨʦʜʥʠʭ ʩʦʩʥʷʢʽʚ ɯʟʶʤʩʴʢʦʛʦ ʧʨʠʩʪʝʧʦʚʦʛʦ ʙʦʨʫ, ʱʦ ʚʠʢʦʥʫʶʪʴ ʫʥʽʢʘʣʴʥʽ ʝʢʦʣʦʛʽʯʥʽ ʬʫʥʢʮʽʾ. ɿ ʤʝʪʦʶ 

ʚʽʜʪʚʦʨʝʥʥʷ ʮʠʭ ʣʽʩʽʚ ʚ ʥʠʭ ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʣʽʩʦʚʽʜʥʦʚʥʽ ʨʫʙʢʠ ʛʨʫʧʦʚʦ-ʧʦʩʪʫʧʦʚʠʤ ʩʧʦʩʦʙʦʤ. ʋ 

ʧʦʻʜʥʘʥʥʽ ʽʟ ʟʘʭʦʜʘʤʠ ʩʧʨʠʷʥʥʷ ʧʨʠʨʦʜʥʦʤʫ ʧʦʥʦʚʣʝʥʥʶ ʪʘ ʡʦʛʦ ʟʙʝʨʝʞʝʥʥʷ ʮʽ ʨʫʙʢʠ ʩʪʚʦʨʶʶʪʴ ʩʧʨʠʷʪʣʠʚʽ 

ʫʤʦʚʠ ʜʣʷ ʚʽʜʪʚʦʨʝʥʥʷ ʮʽʥʥʠʭ ʩʦʩʥʦʚʠʭ ʣʽʩʽʚ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʽʟʥʽ ʩʧʦʩʦʙʠ ʣʽʩʦʚʽʜʥʦʚʥʠʭ ʨʫʙʦʢ, ʧʨʠʨʦʜʥʝ ʧʦʥʦʚʣʝʥʥʷ, ʚʽʜʪʚʦʨʝʥʥʷ ʧʨʠʨʦʜʥʠʭ 

ʩʦʩʥʦʚʠʭ ʣʽʩʽʚ. 

 

ɺʩʪʫʧ. ʋ ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ ʩʪʝʧʦʚʦʾ ʟʦʥʠ ʋʢʨʘʾʥʠ ʚ ʙʘʩʝʡʥʘʭ ʨʽʯʦʢ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʽ 

ʆʩʢʽʣ ʨʦʟʪʘʰʦʚʘʥʠʡ ʦʩʥʦʚʥʠʡ ʤʘʩʠʚ ʧʨʠʩʪʝʧʦʚʠʭ ʩʦʩʥʦʚʠʭ ʣʽʩʽʚ ï ɯʟʶʤʩʴʢʠʡ ʙʽʨ [4, 5]. ɺʽʥ 

ʤʘʻ ʫʥʽʢʘʣʴʥʝ ʚʦʜʦʦʭʦʨʦʥʥʝ, ʚʦʜʦʨʝʛʫʣʶʚʘʣʴʥʝ, ʧʨʦʪʠʝʨʦʟʽʡʥʝ ʪʘ ʨʝʢʨʝʘʮʽʡʥʝ ʟʥʘʯʝʥʥʷ. 

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʙʦʨʫ ʩʷʛʘʻ 35 ʪʠʩ. ʛʘ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʚʢʨʠʪʘ ʩʦʩʥʦʚʠʤʠ ʜʝʨʝʚʦʩʪʘʥʘʤʠ ï 

ʙʣʠʟʴʢʦ 30 ʪʠʩ. ʛʘ [4]. ɻ. ʄ. ɺʠʩʦʮʴʢʠʡ ʥʘʟʠʚʘʚ ʧʨʠʩʪʝʧʦʚʽ ʙʦʨʠ ʦʘʟʠʩʘʤʠ ʣʽʩʫ ʩʝʨʝʜ ʩʪʝʧʫ ʥʘ 

ʧʽʚʜʝʥʥʽʡ ʤʝʞʽ ʧʨʠʨʦʜʥʦʛʦ ʧʦʰʠʨʝʥʥʷ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ (Pinus sylvestris L.). ɺʦʜʥʦʯʘʩ 

ʽʥʪʝʥʩʠʚʥʝ ʟʤʝʥʰʝʥʥʷ ʧʣʦʱ ʧʨʠʨʦʜʥʠʭ ʩʦʩʥʦʚʠʭ ʣʽʩʽʚ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʩʪʫʧʦʚʦʛʦ 

ʟʙʽʜʥʝʥʥʷ ʫʥʽʢʘʣʴʥʠʭ ʛʝʥʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʙʽʦʣʦʛʽʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʧʨʠʩʪʝʧʦʚʠʭ ʙʦʨʽʚ. 

ʊʘʢ, ʧʣʦʱʘ ʧʨʠʨʦʜʥʠʭ ʩʦʩʥʷʢʽʚ ɯʟʶʤʩʴʢʦʛʦ ʙʦʨʫ ʟʘ ʧʝʨʽʦʜ 1951ï1980 ʨʨ. ʟʤʝʥʰʫʚʘʣʘʩʷ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʥʘ 57 ʛʘĿʨʽʢ
-1
, ʫ 1981ï1990 ʨʨ. ï ʥʘ 106 ʛʘĿʨʽʢ

-1
, ʫ 1991ï2000 ʨʨ. ï ʥʘ 163 ʛʘĿʨʽʢ

-1
, ʘ 

ʫ 2000ī2005 ʨʨ. ī ʥʘ 180 ʛʘĿʨʽʢ
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 ʧʝʨʝʚʘʞʥʦ ʚʥʘʩʣʽʜʦʢ ʧʦʞʝʞ, ʧʨʦʚʝʜʝʥʥʷ ʚʠʢʣʶʯʥʦ 

ʩʫʮʽʣʴʥʠʭ ʩʘʥʽʪʘʨʥʠʭ ʨʫʙʦʢ ʪʘ ʽʛʥʦʨʫʚʘʥʥʷ ʫ ʧʨʦʮʝʩʽ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʥʘʙʣʠʞʝʥʠʭ ʜʦ 

ʧʨʠʨʦʜʠ ʤʝʪʦʜʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ [8]. ɿʘʛʘʣʦʤ ʧʣʦʱʘ ʧʨʠʨʦʜʥʠʭ ʩʦʩʥʷʢʽʚ ʟʤʝʥʰʠʣʘʩʷ ʜʦ 

5,6 ʪʠʩ. ʛʘ, ʪʦʙʪʦ ʜʦ 20,7 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʩʦʩʥʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ɯʟʶʤʩʴʢʦʛʦ ʙʦʨʫ [8]. 

ʊʦʤʫ ʟʙʝʨʝʞʝʥʥʷ ʽ ʚʽʜʪʚʦʨʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʣʽʩʽʚ ʩʪʝʧʦʚʦʾ ʟʦʥʠ ʻ ʚʘʞʣʠʚʠʤ ʟʘʚʜʘʥʥʷʤ ʫ 

ʟʘʛʘʣʴʥʽʡ ʩʠʩʪʝʤʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ.  

ɺ ɯʟʶʤʩʴʢʦʤʫ ʙʦʨʫ ʚʽʜʧʦʚʽʜʥʦʶ ʥʦʨʤʘʪʠʚʥʦʶ ʙʘʟʦʶ ʦʙʤʝʞʝʥʘ ʛʦʩʧʦʜʘʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ, 

ʟʦʢʨʝʤʘ ʥʝ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʧʨʦʚʝʜʝʥʥʷ ʛʦʣʦʚʥʠʭ ʨʫʙʦʢ. ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʩʪʨʫʢʪʫʨʠ 

ʩʪʠʛʣʠʭ ʩʦʩʥʦʚʠʭ ʣʽʩʽʚ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʦʛʽʨʰʝʥʥʷ ʾʭʥʴʦʛʦ ʩʪʘʥʫ ʚʥʘʩʣʽʜʦʢ ʚʧʣʠʚʫ 

ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʧʨʠʨʦʜʥʠʭ ʢʨʠʟʦʚʠʭ ʷʚʠʱ (ʚʽʪʨʦʚʘʣʽʚ, ʩʥʽʛʦʣʘʤʽʚ), 

ʪʝʭʥʦʛʝʥʥʠʭ ʪʘ ʨʝʢʨʝʘʮʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʧʦʞʝʞ, ʩʧʘʣʘʭʽʚ ʤʘʩʦʚʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ 

ʝʥʪʦʤʦʰʢʽʜʥʠʢʽʚ ʪʦʱʦ [6]. ɿ ʤʝʪʦʶ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʨʦʟʨʦʙʢʦʶ ʝʢʦʣʦʛʽʯʥʦ 

ʦʨʽʻʥʪʦʚʘʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ ʩʠʩʪʝʤ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʙʝʨʝʞʝʥʥʷ ʽ 

ʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʣʽʩʽʚ, ʾʭʥʴʦʛʦ ʙʽʦʣʦʛʽʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ, ʘ ʪʘʢʦʞ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʨʽʟʥʠʭ ʩʠʩʪʝʤ ʨʫʙʦʢ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʦʟʜʦʨʦʚʣʝʥʥʷ ʣʽʩʫ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʢʦʤʧʣʝʢʩʥʠʭ ʨʫʙʦʢ 

(ʟʦʢʨʝʤʘ ʣʽʩʦʚʽʜʥʦʚʥʠʭ) ʥʘʫʢʦʚʮʷʤʠ ʋʢʨʅɼɯʃɻɸ ʙʫʣʦ ʟʘʢʣʘʜʝʥʦ ʩʪʘʮʽʦʥʘʨʥʽ ʜʦʩʣʽʜʥʽ 

ʦʙôʻʢʪʠ, ʜʝ ʚʠʚʯʘʶʪʴʩʷ ʣʽʩʽʚʥʠʯʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʧʣʠʚʫ ʮʠʭ ʨʫʙʦʢ ʥʘ ʧʨʦʮʝʩʠ ʧʨʠʨʦʜʥʦʛʦ 

ʚʽʜʪʚʦʨʝʥʥʷ ʩʦʩʥʷʢʽʚ ʪʘ ʚʠʧʨʦʙʦʚʫʶʪʴʩʷ ʪʝʭʥʦʣʦʛʽʾ ʾʭʥʴʦʛʦ ʧʨʦʚʝʜʝʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʤʘʢʩʠʤʘʣʴʥʝ ʟʙʝʨʝʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʟʘʭʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʣʽʩʫ. ʎʝ ï 

ʜʦʩʣʽʜʠ ʟ ʚʠʚʯʝʥʥʷ ʚʧʣʠʚʫ ʧʦʩʪʫʧʦʚʦʛʦ, ʘ ʪʘʢʦʞ ʩʫʮʽʣʴʥʦʣʽʩʦʩʽʯʥʦʛʦ ʩʧʦʩʦʙʽʚ ʣʽʩʦʚʽʜʥʦʚʥʠʭ 

ʨʫʙʦʢ ʥʘ ʧʨʦʮʝʩʠ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʽ ʚʽʜʪʚʦʨʝʥʥʷ ʣʽʩʽʚ.  

ʄʝʪʘ ʨʦʙʦʪʠ ï ʜʦʩʣʽʜʠʪʠ ʩʧʦʩʦʙʠ ʡ ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʚʝʜʝʥʥʷ ʣʽʩʦʚʽʜʥʦʚʥʠʭ ʨʫʙʦʢ ʫ 

ʧʨʠʨʦʜʥʠʭ ʩʦʩʥʦʚʠʭ ʣʽʩʘʭ, ʚʠʢʣʶʯʝʥʠʭ ʟ ʨʝʞʠʤʫ ʛʦʣʦʚʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ, ʜʣʷ ʾʭʥʴʦʛʦ 

ʚʽʜʪʚʦʨʝʥʥʷ ʽ ʧʦʩʠʣʝʥʥʷ ʢʦʨʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

                                                 
*
 É ɺ. ʇ. ʊʢʘʯ, ʆ. ʄ. ʊʘʨʥʦʧʽʣʴʩʴʢʘ, ɺ. ʆ. ʄʘʥʦʡʣʦ, 2015 
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ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɿʘʢʣʘʜʘʥʥʷ ʧʦʩʪʽʡʥʠʭ ʧʨʦʙʥʠʭ ʧʣʦʱ ʪʘ ʣʽʩʽʚʥʠʯʦ-ʪʘʢʩʘʮʽʡʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʥʠʭ ʧʨʦʚʦʜʠʣʠ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʫ ʣʽʩʽʚʥʠʮʪʚʽ ʽ ʣʽʩʦʚʽʡ ʪʘʢʩʘʮʽʾ 

ʤʝʪʦʜʠʢʘʤʠ [1] ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʉʆʋ 02.02-37-476:2006 çʇʣʦʱʽ ʧʨʦʙʥʽ ʣʽʩʦʚʧʦʨʷʜʥʽ. ʄʝʪʦʜ 

ʟʘʢʣʘʜʘʥʥʷè [9]. ʋʩʧʽʰʥʽʩʪʴ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʦʮʽʥʶʚʘʣʠ ʟʘ ʤʝʪʦʜʠʢʦʶ ʋʢʨʅɼɯʃɻɸ, 

ʟʛʽʜʥʦ ʟ ʷʢʦʶ ʞʠʪʪʻʟʜʘʪʥʠʡ ʧʽʜʨʽʩʪ ʩʦʩʥʠ ʟʘ ʚʠʩʦʪʦʶ ʨʦʟʜʽʣʷʣʠ ʥʘ ʪʨʠ ʢʘʪʝʛʦʨʽʾ: ʜʨʽʙʥʠʡ ï 

ʟʘʚʚʠʰʢʠ 0,1ï0,5 ʤ; ʩʝʨʝʜʥʽʡ ï 0,6ï1,5 ʤ; ʚʝʣʠʢʠʡ ð ʧʦʥʘʜ 1,5 ʤ [12]. ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʫʩʧʽʰʥʦʩʪʽ ʣʽʩʦʚʽʜʪʚʦʨʝʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʢʦʝʬʽʮʽʻʥʪʠ ʧʝʨʝʨʘʭʫʥʢʫ ʜʨʽʙʥʦʛʦ ʡ ʩʝʨʝʜʥʴʦʛʦ 

ʧʽʜʨʦʩʪʫ ʫ ʚʝʣʠʢʠʡ. ɼʣʷ ʜʨʽʙʥʦʛʦ ʧʽʜʨʦʩʪʫ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪ 0,5, ʘ ʩʝʨʝʜʥʴʦʛʦ ð 

0,8. ʆʩʢʽʣʴʢʠ ʧʽʜʨʽʩʪ ʥʘʣʝʞʘʚ ʢʽʣʴʢʦʤ ʚʽʢʦʚʠʤ ʛʨʫʧʘʤ, ʫʩʧʽʰʥʽʩʪʴ ʧʦʥʦʚʣʝʥʥʷ ʚʠʟʥʘʯʘʣʠ 

ʰʣʷʭʦʤ ʧʝʨʝʨʘʭʫʥʢʫ ʢʽʣʴʢʦʩʪʽ ʧʽʜʨʦʩʪʫ ʨʽʟʥʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ ʜʦ ʛʨʫʧʠ 4ï8-ʨʽʯʦʢ. ɼʣʷ 

ʧʝʨʝʚʝʜʝʥʥʷ 3-ʨʽʯʦʢ ʫ ʛʨʫʧʫ 4ï8-ʨʽʯʦʢ ʢʦʨʠʩʪʫʚʘʣʠʩʷ ʢʦʝʬʽʮʽʻʥʪʦʤ 0,7, ʘ 9ï15-ʨʽʯʦʢ ï 

ʢʦʝʬʽʮʽʻʥʪʦʤ 1,6. ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʫʩʪʘʪʢʫʚʘʥʥʷ ʪʘ 

ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ Field-Map, ʨʦʟʨʦʙʣʝʥʠʡ ʩʧʝʮʽʘʣʽʩʪʘʤʠ ɯʥʩʪʠʪʫʪʫ ʜʦʩʣʽʜʞʝʥʴ ʣʽʩʦʚʠʭ 

ʝʢʦʩʠʩʪʝʤ (IFER, ʏʝʩʴʢʘ ʈʝʩʧʫʙʣʽʢʘ) [14]. 

ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʣʽʩʽʚʥʠʯʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʚʝʜʝʥʥʷ ʨʫʙʦʢ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ ʽ 

ʨʦʟʨʦʙʢʠ ʥʘʡʙʽʣʴʰ ʧʨʠʡʥʷʪʥʦʾ ʾʭ ʪʝʭʥʦʣʦʛʽʾ, ʷʢʘ ʩʧʨʠʷʣʘ ʙ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʙʝʨʝʞʝʥʥʶ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʽ ʟʘʭʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʣʽʩʫ, ʥʘʫʢʦʚʮʷʤʠ ʋʢʨʅɼɯʃɻɸ ʟʘʢʣʘʜʝʥʦ 

ʩʝʨʽʶ ʩʪʘʮʽʦʥʘʨʥʠʭ ʜʦʩʣʽʜʥʠʭ ʦʙôʻʢʪʽʚ ʫ ʩʦʩʥʦʚʠʭ ʣʽʩʘʭ ʇʽʚʥʽʯʥʦʛʦ ʉʪʝʧʫ. 

ɼʦʩʣʽʜ ʟ ʣʽʩʦʚʽʜʥʦʚʥʠʭ ʨʫʙʦʢ ʫ ʧʨʠʩʪʠʛʣʦʤʫ ʧʨʠʨʦʜʥʦʤʫ ʩʦʩʥʷʢʫ ʟʘʢʣʘʜʝʥʦ ʧʽʜ 

ʢʝʨʽʚʥʠʮʪʚʦʤ ʧʨʦʬ. ɺ. ʇ. ʊʢʘʯʘ ʚ ɼʇ çɯʟʶʤʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè (ʇʨʠʜʦʥʝʮʴʢʝ 

ʣʽʩʥʠʮʪʚʦ, ʢʚ. 502, ʚʠʜ. 2) ʥʘ ʧʣʦʱʽ 24,5 ʛʘ. ʋ ʣʶʪʦʤʫ 2004 ʨ. ʚ 93-ʨʽʯʥʦʤʫ ʩʦʩʥʷʢʫ ʙʫʣʦ 

ʧʨʦʚʝʜʝʥʦ ʣʽʩʦʚʽʜʥʦʚʥʫ ʨʫʙʢʫ ʨʽʟʥʠʤʠ ʩʧʦʩʦʙʘʤʠ: ʛʨʫʧʦʚʦ-ʧʦʩʪʫʧʦʚʠʤ, ʨʽʚʥʦʤʽʨʥʦ-

ʧʦʩʪʫʧʦʚʠʤ, ʘ ʪʘʢʦʞ ʩʫʮʽʣʴʥʠʤ ʚʫʟʴʢʦʣʽʩʦʩʽʯʥʠʤ (ʟ ʰʠʨʠʥʦʶ ʣʽʩʦʩʽʢ 25 ʤ) ʫ ʧʦʻʜʥʘʥʥʽ ʽʟ 

ʟʘʭʦʜʘʤʠ ʩʧʨʠʷʥʥʷ ʧʨʠʨʦʜʥʦʤʫ ʧʦʥʦʚʣʝʥʥʶ.  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʉʪʘʥʦʤ ʥʘ 01.01.2001 ʯʠʩʪʠʡ ʫʤʦʚʥʦ ʦʜʥʦʚʽʢʦʚʠʡ 

ʧʨʠʨʦʜʥʠʡ ʩʦʩʥʷʢ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʪʘʢʠʤʠ ʪʘʢʩʘʮʽʡʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: ʚʽʢ ï 85ï95 ʨʦʢʽʚ, 

ʩʝʨʝʜʥʷ ʚʠʩʦʪʘ (ʅ) ï 24 ʤ, ʩʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ (D) ï 28 ʩʤ, ʧʦʚʥʦʪʘ (ʈ) ï 0,6, ʢʣʘʩ ʙʦʥʽʪʝʪʫ ï ɯɯ, 

ʟʘʧʘʩ (ʄ) ï 320 ʤ
3
Ŀʛʘ

-1
. ʋ 1992 ʪʘ 1995 ʨʨ. ʫ ʜʝʨʝʚʦʩʪʘʥʽ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʚʠʙʽʨʢʦʚʫ ʩʘʥʽʪʘʨʥʫ 

ʨʫʙʢʫ ʟ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʟʘ ʟʘʧʘʩʦʤ 1 ʽ 3 % ʚʽʜʧʦʚʽʜʥʦ. ʋʥʘʩʣʽʜʦʢ ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ ʟʨʽʜʞʝʥʥʷ 

ʜʽʘʧʘʟʦʥ ʧʦʚʥʦʪʠ ʚ ʩʦʩʥʷʢʫ ʤʘʚ ʤʝʞʽ 0,40ï0,70. ʎʝ ʩʧʨʠʷʣʦ ʫʪʚʦʨʝʥʥʶ ʢʫʨʪʠʥ ʧʽʜʨʦʩʪʫ 

ʩʦʩʥʠ, ʚʽʢ ʷʢʦʛʦ ʥʘ ʤʦʤʝʥʪ ʟʘʢʣʘʜʢʠ ʜʦʩʣʽʜʫ ʩʪʘʥʦʚʠʚ ʫ ʩʝʨʝʜʥʴʦʤʫ 8 ʨʦʢʽʚ. 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʧʝʨʰʦʛʦ ʧʨʠʡʦʤʫ ʨʫʙʢʠ ʟʘ ʟʘʧʘʩʦʤ ʫ ʚʘʨʽʘʥʪʘʭ, ʜʝ ʟʘʩʪʦʩʦʚʘʥʦ ʛʨʫʧʦʚʦ-

ʧʦʩʪʫʧʦʚʠʡ ʩʧʦʩʽʙ ʣʽʩʦʚʽʜʥʦʚʥʦʾ ʨʫʙʢʠ, ʚʘʨʽʶʚʘʣʘ ʚʽʜ 41 ʜʦ 51 %, ʽ ʚʽʜ 11 ʜʦ 27  % ï ʫ 

ʚʘʨʽʘʥʪʘʭ ʽʟ ʧʨʦʚʝʜʝʥʥʷʤ ʨʽʚʥʦʤʽʨʥʦ-ʧʦʩʪʫʧʦʚʦʛʦ ʩʧʦʩʦʙʫ ʨʫʙʢʠ (ʪʘʙʣ. 1). 

ʉʝʨʝʜʥʷ ʧʦʚʥʦʪʘ ʜʝʨʝʚʦʩʪʘʥʫ ʧʽʩʣʷ ʨʫʙʢʠ ʟʤʝʥʰʠʣʘʩʷ ʟ 0,65 ʜʦ 0,36 ʫ ʚʘʨʽʘʥʪʘʭ 

ʛʨʫʧʦʚʦ-ʧʦʩʪʫʧʦʚʦʛʦ ʩʧʦʩʦʙʫ ʨʫʙʦʢ ʽ ʟ 0,70 ʜʦ 0,57 ī ʫ ʚʘʨʽʘʥʪʘʭ ʨʽʚʥʦʤʽʨʥʦ-ʧʦʩʪʫʧʦʚʦʛʦ 

ʩʧʦʩʦʙʫ ʨʫʙʦʢ. ʇʦʚʥʦʪʘ ʜʝʨʝʚʦʩʪʘʥʫ ʥʘ ʢʦʥʪʨʦʣʽ ʩʪʘʥʦʚʠʣʘ 0,64. ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʝʨʰʦʛʦ 

ʧʨʠʡʦʤʫ ʨʽʚʥʦʤʽʨʥʦ-ʧʦʩʪʫʧʦʚʦʛʦ ʩʧʦʩʦʙʫ ʨʫʙʢʠ ʟʽʤʢʥʝʥʽʩʪʴ ʥʘʤʝʪʫ ʜʝʨʝʚʦʩʪʘʥʽʚ  

ʟʤʝʥʰʠʣʘʩʴ ʜʦ 0,3ï0,4. 

ʃʽʩʦʛʦʩʧʦʜʘʨʩʴʢʽ ʟʘʭʦʜʠ ʱʦʜʦ ʩʧʨʠʷʥʥʷ ʧʨʠʨʦʜʥʦʤʫ ʧʦʥʦʚʣʝʥʥʶ ʩʦʩʥʠ ʫ ʧʨʠʩʪʝʧʦʚʠʭ 

ʙʦʨʘʭ ʤʘʶʪʴ ʙʫʪʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘʩʘʤʧʝʨʝʜ ʥʘ ʩʪʚʦʨʝʥʥʷ ʢʨʘʱʠʭ ʫʤʦʚ ʜʣʷ ʨʦʩʪʫ ʧʽʜʨʦʩʪʫ: 

ʟʙʽʣʴʰʝʥʥʷ ʦʩʚʽʪʣʝʥʦʩʪʽ, ʙʦʨʦʪʴʙʫ ʟ ʪʨʘʚôʷʥʠʩʪʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ˇʨʫʥʪʫ 

ʚʦʣʦʛʦʶ ʰʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʩʧʨʠʷʥʥʷ ʧʨʠʨʦʜʥʦʤʫ ʧʦʥʦʚʣʝʥʥʶ. 

ʉʧʨʠʷʥʥʷ ʧʨʠʨʦʜʥʦʤʫ ʧʦʥʦʚʣʝʥʥʶ ʧʨʦʚʦʜʠʣʠ ʰʣʷʭʦʤ ʧʨʦʢʣʘʜʘʥʥʷ ʙʦʨʦʟʝʥ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʪʨʘʢʪʦʨʘ ʄʊɿ-82 ʚ ʘʛʨʝʛʘʪʽ ʟ ʜʚʦʚʽʜʚʘʣʴʥʠʤ ʧʣʫʛʦʤ ʇʃɼ-1,2. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʣʽʩʦʩʽʯʥʠʭ 

ʨʦʙʽʪ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʷʣʠ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʟʙʝʨʝʞʝʥʥʶ ʧʽʜʨʦʩʪʫ ʩʦʩʥʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʚʯʝʥʥʷ ʦʩʚʽʪʣʝʥʦʩʪʽ ʥʘ ʨʽʟʥʠʭ ʚʘʨʽʘʥʪʘʭ ʜʦʩʣʽʜʫ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʫʙʦʢ (ʫ 

2004 ʨ.) ʩʚʽʜʯʘʪʴ, ʱʦ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʽʜʢʨʠʪʠʤ ʧʨʦʩʪʦʨʦʤ ʚʝʣʠʯʠʥʘ ʦʩʚʽʪʣʝʥʦʩʪʽ ʧʽʜ ʥʘʤʝʪʦʤ

ʥʝʟʨʽʜʞʝʥʦʛʦ ʜʝʨʝʚʦʩʪʘʥʫ ʩʦʩʥʠ ʩʪʘʥʦʚʠʣʘ 42,5 %, ʥʘ ʚʘʨʽʘʥʪʘʭ ʨʽʚʥʦʤʽʨʥʦ-ʧʦʩʪʫʧʦʚʦʛʦ 

ʩʧʦʩʦʙʫ ʨʫʙʦʢ ʟʙʽʣʴʰʠʣʘʩʷ ʜʦ 54 %, ʛʨʫʧʦʚʦ-ʧʦʩʪʫʧʦʚʦʛʦ ʩʧʦʩʦʙʫ ʨʫʙʦʢ ï ʜʦ 72 %, ʘ 

ʩʫʮʽʣʴʥʦʾ ʚʫʟʴʢʦʣʽʩʦʩʽʯʥʦʾ ʨʫʙʢʠ ï ʜʦ 80 %. 
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ʊʘʙʣʠʮʷ 1  

ʊʘʢʩʘʮʽʡʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʩʥʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ, ʫ ʷʢʠʭ ʧʨʦʚʦʜʠʣʠ ʣʽʩʦʚʽʜʥʦʚʥʽ ʨʫʙʢʠ 
   

ˉ 

ʚʘʨ. 

ɼʦ ʨʫʙʢʠ ʇʽʩʣʷ ʨʫʙʢʠ ɯʥʪʝʥ-

ʩʠʚ-

ʥʽʩʪʴ 

ʨʫʙʢʠ ʟʘ 

ʟʘʧʘʩʦʤ, 

% 

H, ʤ 
D, 

ʩʤ 

N, 

ʰʪ.Ŀʛʘ
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G, 

ʤ
2
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ʄ, 

ʤ
3
Ŀʛʘ
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ʈ H, ʤ 

D, 

ʩʤ 

N, 

ʰʪ.Ŀʛʘ
-1
 

G, 

ʤ
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Ŀʛʘ

-1
 

ʄ, 

ʤ
3
Ŀʛʘ

-1
 

ʈ 

ɻʨʫʧʦʚʦ-ʧʦʩʪʫʧʦʚʠʡ ʩʧʦʩʽʙ ʣʽʩʦʚʽʜʥʦʚʥʦʾ ʨʫʙʢʠ 

2.1* 24,0 28,0 195 22 243 0,56 24,3 35,9 110 11 119 0,27 51 

2.2 24,3 27,8 196 25 286 0,63 26,0 39,1 125 15 171 0,38 40 

4* 24,6 28,2 210 27 314 0,68 25,3 38,5 132 15 172 0,37 45 

5 24,2 28,9 198 29 339 0,73 26,1 42,0 126 17 201 0,43 41 

ʈʽʚʥʦʤʽʨʥʦ-ʧʦʩʪʫʧʦʚʠʡ ʩʧʦʩʽʙ ʣʽʩʦʚʽʜʥʦʚʥʦʾ ʨʫʙʢʠ 

1* 24,5 29,0 321 31 341 0,77 25,0 36,1 225 23 253 0,57 26 

3.1* 21,0 27,3 316 24 239 0,68 22,1 32,6 255 21 213 0,60 11 

3.2 23,5 28,7 305 30 318 0,74 24,5 35,2 238 23 247 0,58 22 

7 23,7 31,4 267 26 283 0,64 25,2 37,3 186 20 225 0,51 20 

9* 24,0 27,7 316 28 303 0,69 25,3 33,3 287 25 274 0,62 10 

10* 24,5 32,0 224 34 390 0,73 26,7 44,2 161 25 284 0,53 27 

ʂʦʥʪʨʦʣʴ 

11 23,9 28,0 257 26 293 0,64 25,3 35,9 257 26 293 0,00 0 

ʇʨʠʤʽʪʢʘ: ʟʽʨʦʯʢʦʶ (*) ʧʦʟʥʘʯʝʥʽ ʚʘʨʽʘʥʪʠ ʜʦʩʣʽʜʫ, ʥʘ ʷʢʠʭ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘʭʦʜʠ ʟʽ ʩʧʨʠʷʥʥʷ ʧʨʠʨʦʜʥʦʤʫ 

ʧʦʥʦʚʣʝʥʥʶ. 

 

ʆʜʥʘʢ ʟʨʽʜʞʝʥʥʷ ʜʝʨʝʚʦʩʪʘʥʽʚ, ʦʩʦʙʣʠʚʦ ʫ ʚʘʨʽʘʥʪʘʭ ʽʟ ʩʫʮʽʣʴʥʠʤ ʚʫʟʴʢʦʣʽʩʦʩʽʯʥʠʤ 

ʩʧʦʩʦʙʦʤ ʨʫʙʢʠ, ʧʨʠʟʚʝʣʦ ʜʦ ʟʘʜʝʨʥʽʥʥʷ ʜʽʣʷʥʦʢ ʢʫʥʠʯʥʠʢʦʤ ʥʘʟʝʤʥʠʤ (Calamagrostis 

epigeios (L.)) (50ī90 %).ʎʝ ʩʫʪʪʻʚʦ ʧʝʨʝʰʢʦʜʞʘʻ ʧʨʦʮʝʩʫ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʩʦʩʥʠ. ʋ 

ʚʘʨʽʘʥʪʘʭ, ʜʝ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʨʫʙʢʘ ʩʫʮʽʣʴʥʠʤ ʚʫʟʴʢʦʣʽʩʦʩʽʯʥʠʤ ʩʧʦʩʦʙʦʤ, ʧʨʠʨʦʜʥʝ 

ʧʦʥʦʚʣʝʥʥʷ ʤʘʡʞʝ ʚʽʜʩʫʪʥʻ. 

ʇʦʟʠʪʠʚʥʽ ʣʽʩʽʚʥʠʯʽ ʨʝʟʫʣʴʪʘʪʠ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʩʧʦʩʦʙʫ ʨʫʙʦʢ (ʧʽʜʚʠʱʝʥʥʷ ʟʙʝʨʝʞʝʥʦʩʪʽ 

ʽ ʧʦʩʠʣʝʥʥʷ ʨʦʩʪʫ ʩʘʤʦʩʽʚʫ, ʟʙʽʣʴʰʝʥʥʷ ʧʦʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʫ ʤʘʪʝʨʠʥʩʴʢʦʛʦ ʜʝʨʝʚʦʩʪʘʥʫ ʽ 

ʫʪʚʦʨʝʥʦʛʦ ʤʦʣʦʜʥʷʢʫ, ʧʦʩʠʣʝʥʥʷ ʧʣʦʜʦʥʦʰʝʥʥʷ) ʦʙʫʤʦʚʣʶʶʪʴʩʷ ʟʤʽʥʦʶ ʤʽʢʨʦʢʣʽʤʘʪʠʯʥʠʭ 

ʽ ˇʨʫʥʪʦʚʦ-ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ ʬʦʨʤʫʶʪʴʩʷ ʥʘ ʟʨʫʙʘʭ. 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʚ ɯʟʶʤʩʴʢʦʤʫ ʙʦʨʫ ʟʘ ʫʤʦʚ ʟʙʽʛʫ ʩʧʨʠʷʪʣʠʚʠʭ ʟʘ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʽʩʪʶ 

ʨʦʢʽʚ ʽʟ ʨʦʢʘʤʠ ʜʦʙʨʦʛʦ ʧʣʦʜʦʥʦʰʝʥʥʷ ʩʦʩʥʠ ʫ çʚʽʢʥʘʭè ʥʘʤʝʪʫ ʫʪʚʦʨʶʻʪʴʩʷ ʜʦʩʪʘʪʥʷ 

ʢʽʣʴʢʽʩʪʴ ʩʘʤʦʩʽʚʫ ʩʦʩʥʠ. ʅʘʡʢʨʘʱʽ ʫʤʦʚʠ ʜʣʷ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ ʩʦʩʥʠ ʽ ʧʦʜʘʣʴʰʦʛʦ ʨʦʩʪʫ 

ʩʘʤʦʩʽʚʫ ʩʪʚʦʨʶʶʪʴʩʷ ʫ ʨʘʟʽ ʧʦʧʝʨʝʜʥʴʦʛʦ ʩʧʨʠʷʥʥʷ ʧʨʠʨʦʜʥʦʤʫ ʧʦʥʦʚʣʝʥʥʶ ʰʣʷʭʦʤ 

ʤʽʥʝʨʘʣʽʟʘʮʽʾ ˇʨʫʥʪʫ. ʇʨʦʪʝ ʯʘʩʪʦ ʧʝʨʝʚʘʞʥʘ ʯʘʩʪʢʘ ʩʭʦʜʽʚ ʽ ʩʘʤʦʩʽʚʫ ʛʠʥʝ ʚʥʘʩʣʽʜʦʢ ʜʽʾ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʙʽʦʪʠʯʥʠʭ ʽ ʘʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ [3, 10]. ʊʘʢ, ʥʘ ʧʦʯʘʪʢʫ ʜʨʫʛʦʛʦ ʧʽʩʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʨʫʙʢʠ ʨʦʢʫ ʚ ʜʦʩʣʽʜʽ ʥʘ ʚʘʨʽʘʥʪʘʭ ʟ ʨʽʚʥʦʤʽʨʥʦ-ʧʦʩʪʫʧʦʚʠʤ ʩʧʦʩʦʙʦʤ ʨʫʙʢʠ ʟ 

ʧʨʦʢʣʘʜʘʥʥʷʤ ʙʦʨʦʟʝʥ ʟôʷʚʠʣʘʩʷ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʩʘʤʦʩʽʚʫ: ʥʘ ʚʘʨʽʘʥʪʽ 1 ï 50 ʪʠʩ. ʰʪ.ϊʛʘ-1, ʥʘ 
ʚʘʨʽʘʥʪʽ 10 ï 90,5 ʪʠʩ. ʰʪ.Ŀʛʘ

-1
; ʥʘ ʚʘʨʽʘʥʪʽ 9 ï 158,7 ʪʠʩ. ʰʪ.Ŀʛʘ

-1
. ʋ ʢʽʥʮʽ ʨʦʢʫ ʧʝʨʝʚʘʞʥʘ 

ʯʘʩʪʢʘ ʩʭʦʜʽʚ ʟʘʛʠʥʫʣʘ, ʽ ʥʘ ʮʠʭ ʚʘʨʽʘʥʪʘʭ ʟʘʣʠʰʠʣʦʩʷ ʣʠʰʝ 0,1; 1,1 ʽ 2,9 ʪʠʩ. ʰʪ.Ŀʛʘ
-1

 

ʩʘʤʦʩʽʚʫ ʚʽʜʧʦʚʽʜʥʦ. ʆʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʡʦʛʦ ʟʘʛʠʙʝʣʽ ʩʪʘʣʘ ʥʘʜʤʽʨʥʘ ʩʫʭʽʩʪʴ ʧʦʚʝʨʭʥʽ 

ˇʨʫʥʪʫ, ʦʩʢʽʣʴʢʠ ʚ ʯʝʨʚʥʽ-ʩʝʨʧʥʽ ʧʨʦʪʷʛʦʤ ʮʴʦʛʦ ʨʦʢʫ ʩʫʤʘ ʦʧʘʜʽʚ ʥʝ ʧʝʨʝʚʠʱʫʚʘʣʘ 3 ʤʤ [2]. 

ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʦʷʚʦʶ ʩʘʤʦʩʽʚʫ ʥʘ ʪʨʝʪʽʡ ʧʽʩʣʷ ʟʘʢʣʘʜʘʥʥʷ ʜʦʩʣʽʜʫ ʨʽʢ ʧʦʢʘʟʘʣʠ, ʱʦ ʫ 

ʚʘʨʽʘʥʪʘʭ, ʜʝ ʥʝ ʧʨʦʚʦʜʠʣʠ ʟʘʭʦʜʠ ʟʽ ʩʧʨʠʷʥʥʷ ʧʨʠʨʦʜʥʦʤʫ ʧʦʥʦʚʣʝʥʥʶ, ʚʠʧʨʦʙʫʚʘʥʽ 

ʩʧʦʩʦʙʠ ʨʫʙʦʢ ʪʘʢʦʞ ʥʝ ʜʘʣʠ ʧʦʟʠʪʠʚʥʦʛʦ ʝʬʝʢʪʫ.  

ɺʦʩʝʥʠ 2013 ʨ. ʥʘ ʯʘʩʪʠʥʽ ʜʦʩʣʽʜʫ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʯʝʨʛʦʚʽ ʟʘʭʦʜʠ ʟʽ ʩʧʨʠʷʥʥʷ 

ʧʨʠʨʦʜʥʦʤʫ ʧʦʥʦʚʣʝʥʥʶ ï ʤʽʥʝʨʘʣʽʟʘʮʽʶ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ ʟʜʽʡʩʥʶʚʘʣʠ ʰʣʷʭʦʤ ʧʦʚʪʦʨʥʦʛʦ 

ʧʨʦʢʣʘʜʘʥʥʷ ʙʦʨʦʟʝʥ: ʟ ʛʨʫʧʦʚʦ-ʧʦʩʪʫʧʦʚʠʤ ʩʧʦʩʦʙʦʤ ʨʫʙʢʠ ï ʥʘ ʚʘʨʽʘʥʪʽ ʜʦʩʣʽʜʫ 2.1 

(ʚʦʩʝʥʠ 2013 ʨ.) ʪʘ ʥʘ ʚʘʨʽʘʥʪʽ 4 (ʥʘʚʝʩʥʽ 2014 ʨ.); ʟ ʨʽʚʥʦʤʽʨʥʦ-ʧʦʩʪʫʧʦʚʠʤ ʩʧʦʩʦʙʦʤ ï ʥʘ 

ʚʘʨʽʘʥʪʘʭ 9 ʽ 10 (ʚʦʩʝʥʠ 2013 ʨ.). ɼʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʚʦʩʝʥʠ 2014 ʨ., ʚʠʷʚʠʣʠ, ʱʦ ʩʭʦʜʠ 
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ʩʦʩʥʠ ʟôʷʚʠʣʠʩʷ ʚ ʙʦʨʦʟʥʘʭ ʧʦʦʜʠʥʦʢʦ ʤʽʩʮʷʤʠ ʣʠʰʝ ʥʘ ʚʘʨʽʘʥʪʽ 2.1, ʜʝ ʟʽʤʢʥʫʪʽʩʪʴ ʥʘʤʝʪʫ 

ʥʝ ʧʝʨʝʚʠʱʫʻ 0,3.  

ʇʨʠʨʦʜʥʝ ʧʦʥʦʚʣʝʥʥʷ ʩʦʩʥʠ ʫ ʧʨʠʩʪʝʧʦʚʠʭ ʙʦʨʘʭ ʨʦʟʤʽʱʫʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʙʽʦʛʨʫʧʘʤʠ 

ʥʝʨʽʚʥʦʤʽʨʥʦ ʥʘ ʜʽʣʷʥʮʽ, ʟʜʝʙʽʣʴʰʦʛʦ ʫ çʚʽʢʥʘʭè ʥʘʤʝʪʫ ʫ ʢʦʥʫʩʘʭ ʧʦʣʫʜʝʥʥʠʭ ʪʽʥʝʡ 

ʤʘʪʝʨʠʥʩʴʢʠʭ ʜʝʨʝʚ. ɹʽʦʛʨʫʧʠ, ʪʦʙʪʦ ʛʨʫʧʠ ʜʝʨʝʚ, ʢʨʦʥʠ ʷʢʠʭ ʫʪʚʦʨʶʶʪʴ ʩʧʽʣʴʥʠʡ ʥʘʤʝʪ ʪʘ 

ʚʽʜʦʢʨʝʤʣʝʥʽ ʚʽʜ ʽʥʰʠʭ ʧʦʜʽʙʥʠʭ ʛʨʫʧ ʚʽʣʴʥʠʤ ʧʨʦʩʪʦʨʦʤ, ʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʜʝʨʝʚʦʩʪʘʥʫ. ʋ ʙʽʦʛʨʫʧʘʭ ʫʪʚʦʨʶʶʪʴʩʷ ʩʧʝʮʠʬʽʯʥʽ ʫʤʦʚʠ ʜʣʷ 

ʨʦʩʪʫ ʦʩʦʙʠʥ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʾʭʥʴʦʛʦ ʩʢʣʘʜʫ, ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʩʧʨʠʷʪʣʠʚʠʡ ʤʽʢʨʦʢʣʽʤʘʪ, ʘ 

ʪʘʢʦʞ ʫʧʦʚʽʣʴʥʶʻʪʴʩʷ ʘʙʦ ʧʨʠʧʠʥʷʻʪʴʩʷ ʨʦʟʨʦʩʪʘʥʥʷ ʪʨʘʚôʷʥʦʛʦ ʧʦʢʨʠʚʫ [3]. ʊʦʤʫ ʥʘʷʚʥʽʩʪʴ 

ʫ ʜʝʨʝʚʦʩʪʘʥʘʭ ʙʽʦʛʨʫʧ ʩʧʨʠʷʻ ʧʽʜʚʠʱʝʥʥʶ ʟʘʛʘʣʴʥʦʾ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʧʨʠʨʦʜʥʠʭ 

ʜʝʨʝʚʦʩʪʘʥʽʚ [3, 13, 15].  

ʅʘ ʚʘʨʽʘʥʪʘʭ ʜʦʩʣʽʜʫ ʟ ʛʨʫʧʦʚʦ-ʧʦʩʪʫʧʦʚʠʤ ʩʧʦʩʦʙʦʤ ʨʫʙʦʢ (2.1 ʽ 2.2) ʟ ʧʽʜʨʦʩʪʫ ʚʽʢʦʤ 

ʧʝʨʝʚʘʞʥʦ 17ï18 ʨʦʢʽʚ ʫʪʚʦʨʠʣʦʩʷ 9 ʽ 12 ʢʫʨʪʠʥ ʚʽʜʧʦʚʽʜʥʦ, ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʷʢʠʭ ʩʪʘʥʦʚʠʪʴ 

ʙʣʠʟʴʢʦ 8ï9 % ʧʣʦʱʽ ʚʘʨʽʘʥʪʽʚ (ʪʘʙʣ. 2). ʇʣʦʱʘ ʢʫʨʪʠʥ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʫ ʮʠʭ 

ʚʘʨʽʘʥʪʘʭ ʚʘʨʽʶʻ ʚʽʜ 9 ʜʦ 161 ʤ
2
. ɺʽʜʥʦʩʥʦ ʚʠʩʦʢʘ ʛʫʩʪʦʪʘ ʧʽʜʨʦʩʪʫ ʚ ʢʫʨʪʠʥʘʭ (6,6ï

13,1 ʪʠʩ. ʰʪ.Ŀʛʘ
-1 
ʫ ʚʘʨʽʘʥʪʽ 2.1 ʪʘ 3,7ï25,0 ʪʠʩ. ʰʪ. ʛʘ

-1 
ʫ ʚʘʨʽʘʥʪʽ 2.2), ʷʢʘ ʥʘ ʧʦʯʘʪʢʦʚʠʭ 

ʝʪʘʧʘʭ ʬʦʨʤʫʚʘʥʥʷ ʙʽʦʛʨʫʧ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʩʧʨʠʷʣʘ ʡʦʛʦ ʚʠʞʠʚʘʥʥʶ, ʫ ʚʽʮʽ 

ʧʨʦʯʠʱʝʥʴ (15ï19 ʨʦʢʽʚ) ʦʙʤʝʞʫʻ ʫʩʧʽʰʥʠʡ ʡʦʛʦ ʨʽʩʪ. ʊʘʢ, ʩʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ʜʝʨʝʚ ʫ ʪʘʢʠʭ 

ʢʫʨʪʠʥʘʭ ʥʝ ʧʝʨʝʚʠʱʫʻ 6 ʩʤ, ʩʝʨʝʜʥʷ ʚʠʩʦʪʘ ï 4 ʤ, ʘ ʾʭʥʽ ʢʨʦʥʠ ʚʥʘʩʣʽʜʦʢ ʥʘʜʤʽʨʥʦʾ ʛʫʩʪʦʪʠ ʻ 

ʩʣʘʙʦ ʨʦʟʚʠʥʝʥʠʤʠ (ʪʘʙʣ. 3). ɿʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʫ ʢʫʨʪʠʥʘʭ ʧʽʜʨʦʩʪʫ ʚ ʫʩʽʭ ʚʘʨʽʘʥʪʘʭ ʟ ʛʨʫʧʦʚʦ-

ʧʦʩʪʫʧʦʚʠʤ ʩʧʦʩʦʙʦʤ ʨʫʙʢʠ ʥʘ 10 ʨʽʢ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʜʦʩʣʽʜʽʚ (ʚ 2014 ʨ.) ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ 

ʜʨʫʛʠʡ ʧʨʠʡʦʤ ʣʽʩʦʚʽʜʥʦʚʥʦʾ ʨʫʙʢʠ, ʘ ʩʘʤʝ ï ʧʨʦʯʠʱʝʥʥʷ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʷʢʦʛʦ ʚʠʟʥʘʯʘʣʠ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʞʠʪʪʻʟʜʘʪʥʦʛʦ ʙʣʘʛʦʥʘʜʽʡʥʦʛʦ ʧʽʜʨʦʩʪʫ. ɺʠʜʘʣʝʥʥʶ ʧʽʜʣʷʛʘʣʠ ʜʝʨʝʚʘ 

ʟʽ ʟʥʠʞʝʥʦʶ ʟʜʘʪʥʽʩʪʶ ʱʦʜʦ ʝʬʝʢʪʠʚʥʦʛʦ ʧʦʜʘʣʴʰʦʛʦ ʧʨʠʨʦʩʪʫ ʜʝʨʝʚʠʥʠ: ʧʦʰʢʦʜʞʝʥʽ, 

ʭʚʦʨʽ, ʟ ʧʨʠʪʫʧʣʝʥʠʤ ʨʦʩʪʦʤ, ʥʠʟʴʢʦʷʢʽʩʥʽ, ʷʢʽ ʟʘʚʘʞʘʣʠ ʨʦʟʚʠʪʢʫ ʢʨʘʱʠʭ, ʬʘʫʪʥʽ, ʘ ʪʘʢʦʞ 

ʝʢʟʝʤʧʣʷʨʠ, ʷʢʽ ʤʘʣʠ ʥʝʩʠʤʝʪʨʠʯʥʫ ʘʙʦ ʩʣʘʙʦʨʦʟʚʠʥʝʥʫ ʢʨʦʥʫ. 
ʊʘʙʣʠʮʷ 2 

ʉʢʣʘʜ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʫ ʢʫʨʪʠʥʘʭ ʥʘ ʚʘʨʽʘʥʪʘʭ ʽʟ ʛʨʫʧʦʚʦ-ʧʦʩʪʫʧʦʚʠʤ  

ʽ ʨʽʚʥʦʤʽʨʥʦ-ʧʦʩʪʫʧʦʚʠʤ ʩʧʦʩʦʙʦʤ ʣʽʩʦʚʽʜʥʦʚʥʠʭ ʨʫʙʦʢ 

(ʩʪʘʥʦʤ ʥʘ 9 ʨʽʢ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʝʨʰʦʛʦ ʧʨʠʡʦʤʫ ʨʫʙʢʠ) 

ɺʘʨʽʘʥʪ 

ʇʣʦʱʘ 

ʚʘʨʽʘʥʪʫ 

ʜʦʩʣʽʜʫ, ʛʘ 

ʂʽʣʴʢʽʩʪʴ 

ʢʫʨʪʠʥ, ʰʪ. 

ɿʘʛʘʣʴʥʘ 

ʧʣʦʱʘ 

ʢʫʨʪʠʥ, ʤ
2
 

ʉʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʧʽʜʨʦʩʪʫ 

ʚ ʢʫʨʪʠʥʘʭ, 

ʪʠʩ. ʰʪ.Ŀʛʘ
-1
 

ɺʽʢ 

ʧʽʜʨʦʩʪʫ, 

ʨʦʢʽʚ 

ʉʝʨʝʜʥʷ 

ʚʠʩʦʪʘ 

ʧʽʜʨʦʩʪʫ, 

ʤ 
ʚʩʴʦʛʦ 

ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʙʣʘʛʦʥʘʜʽʡʥʦʛʦ 

ɻʨʫʧʦʚʦ-ʧʦʩʪʫʧʦʚʠʡ ʩʧʦʩʽʙ ʣʽʩʦʚʽʜʥʦʚʥʦʾ ʨʫʙʢʠ 

2.1 0,71 9 560,0 10,4 10,0 17ï18 2,2ï3,7 

2.2 0,91 12 694,0 8,7 8,6 17ï18 1,8ï3,6 

ʈʽʚʥʦʤʽʨʥʦ-ʧʦʩʪʫʧʦʚʠʡ ʩʧʦʩʽʙ ʣʽʩʦʚʽʜʥʦʚʥʦʾ ʨʫʙʢʠ 

3.1 0,96 7 401,0 4,3 4,4 7ï14 0,5ï1,8 

3.2 0,80 5 239,0 8,5 6,0 8ï18 0,5ï2,5 

 

ʗʢ ʚʠʜʥʦ ʟ ʜʘʥʠʭ ʪʘʙʣ. 2, ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʧʽʜʨʦʩʪʫ ʫ ʢʫʨʪʠʥʘʭ ʫ ʚʘʨʽʘʥʪʽ 2.1 ʩʪʘʥʦʚʠʪʴ 

10,4 ʪʠʩ. ʰʪ.Ŀʛʘ
-1
, ʘ ʫ ʚʘʨʽʘʥʪʽ 2.2 ï 8,7 ʪʠʩ. ʰʪ.Ŀʛʘ

-1
, ʧʨʠʯʦʤʫ ʥʘ ʙʣʘʛʦʥʘʜʽʡʥʠʡ ʧʽʜʨʽʩʪ ʚ ʦʙʦʭ 

ʚʘʨʽʘʥʪʘʭ ʧʨʠʧʘʜʘʻ ʧʦʥʘʜ 97 % ʟʘʛʘʣʴʥʦʾ ʡʦʛʦ ʢʽʣʴʢʦʩʪʽ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʯʠʱʝʥʴ ʥʘ ʦʙʦʭ 

ʚʘʨʽʘʥʪʘʭ ʙʫʣʘ ʜʫʞʝ ʚʠʩʦʢʦʶ ʽ ʩʪʘʥʦʚʠʣʘ ʫ ʩʝʨʝʜʥʴʦʤʫ 46 % ʟʘ ʢʽʣʴʢʽʩʪʶ ʜʝʨʝʚ (ʜʠʚ. ʪʘʙʣ. 3). 
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ʊʘʙʣʠʮʷ 3  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʫʨʪʠʥ ʧʽʜʨʦʩʪʫ, ʚ ʷʢʠʭ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʧʨʦʯʠʱʝʥʥʷ, ʫ ʚʘʨʽʘʥʪʘʭ ʟ ʛʨʫʧʦʚʦ-ʧʦʩʪʫʧʦʚʠʤ 

ʩʧʦʩʦʙʦʤ ʣʽʩʦʚʽʜʥʦʚʥʠʭ ʨʫʙʦʢ ʫ ʧʨʠʨʦʜʥʦʤʫ ʩʦʩʥʷʢʫ (ʥʘ ʜʝʚôʷʪʠʡ ʨʽʢ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʝʢʩʧʝʨʠʤʝʥʪʫ) 

ɺʘʨʽʘʥʪ 

ʜʦʩʣʽʜʫ 

ʂʘʪʝʛʦʨʽʷ 

ʧʽʜʨʦʩʪʫ 

ɼʦ ʨʫʙʢʠ ʏʘʩʪʠʥʘ, ʱʦ ʚʠʤʽʯʝʥʘ ʫ ʨʫʙʢʫ ʇʽʩʣʷ ʨʫʙʢʠ 

ʢʽʣʴʢʽʩʪʴ 

D, 

ʩʤ 

H, 

ʩʤ 

ʢʽʣʴ-

ʢʽʩʪʴ, 

ʰʪ.Ŀʛʘ
-1
 

ʽʥʪʝʥ-

ʩʠʚ-

ʥʽʩʪʴ 

ʨʫʙʢʠ, 

% 

D, 

ʩʤ 

H, 

ʩʤ 

ʢʽʣʴ-

ʢʽʩʪʴ, 

ʰʪ.Ŀʛʘ
-1
 

D, 

ʩʤ 
H, ʩʤ 

ʰʪ.Ŀʛʘ
-1
 % 

2.1 

ɹʣʘʛʦʥʘʜʽʡʥʠʡ 10143 97,9 4,1 310 4518 

45,7 

3,0 262 5625 4,9 325 

ʅʝʙʣʘʛʦʥʘʜʽʡʥʠʡ 214 2,1 4,1 294 214 4,1 294 ï ï ï 

ʈʘʟʦʤ 10357 100 4,1 310 4732 3,0 263 5625 4,9 325 

2.2 

ɹʣʘʛʦʥʘʜʽʡʥʠʡ 8600 99,2 3,6 303 3939 

46,3 

2,6 277 4646 4,2 311 

ʅʝʙʣʘʛʦʥʘʜʽʡʥʠʡ 72 0,8 7,4 294 72 7,4 294 ï ï ï 

ʈʘʟʦʤ 8672 100 3,6 303 4012 2,9 263 4660 4,8 325 

 

ʈʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ, ʧʨʦʚʝʜʝʥʠʤʠ ʥʘ 3 ʨʽʢ ʧʽʩʣʷ ʧʝʨʰʦʾ 

ʨʫʙʢʠ, ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʚʠʧʨʦʙʫʚʘʥʽ ʩʧʦʩʦʙʠ ʨʫʙʦʢ ʥʝ ʚʧʣʠʥʫʣʠ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʧʽʜʨʦʩʪʫ [7]. ʇʨʠʨʦʜʥʝ ʧʦʥʦʚʣʝʥʥʷ ʫ ʚʘʨʽʘʥʪʘʭ ʟ ʛʨʫʧʦʚʦ-ʧʦʩʪʫʧʦʚʠʤ ʩʧʦʩʦʙʦʤ ʨʫʙʢʠ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʦʩʷ ʷʢ ʥʝʜʦʩʪʘʪʥʻ, ʘ ʫ ʚʘʨʽʘʥʪʘʭ ʽʟ ʨʽʚʥʦʤʽʨʥʦ-ʧʦʩʪʫʧʦʚʠʤ ʩʧʦʩʦʙʦʤ ï ʷʢ 

ʥʝʟʘʜʦʚʽʣʴʥʝ (ʪʘʙʣ. 4). ʋ ʚʘʨʽʘʥʪʘʭ, ʜʝ ʟʘʩʪʦʩʦʚʘʥʦ ʩʫʮʽʣʴʥʽ ʚʫʟʴʢʦʣʽʩʦʩʽʯʥʽ ʨʫʙʢʠ, ʧʨʠʨʦʜʥʝ 

ʧʦʥʦʚʣʝʥʥʷ, ʷʢ ʟʘʟʥʘʯʘʣʦʩʷ, ʤʘʡʞʝ ʚʽʜʩʫʪʥʻ.  
ʊʘʙʣʠʮʷ 4 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʫ ʜʦʩʣʽʜʽ ʟ ʚʽʜʪʚʦʨʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʩʦʩʥʷʢʽʚ ʥʘ ʪʨʝʪʽʡ ʽ ʜʝʚôʷʪʠʡ 

ʨʦʢʠ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʝʨʰʦʛʦ ʧʨʠʡʦʤʫ ʣʽʩʦʚʽʜʥʦʚʥʦʾ ʨʫʙʢʠ 

ɺ
ʘ
ʨ
ʽ
ʘ
ʥ
ʪ

 

ʈʽʢ 

ʧʽʩʣʷ 

ʨʫʙʢʠ 

ʂʽʣʴʢʽʩʪʴ ʙʣʘʛʦʥʘʜʽʡʥʦʛʦ ʧʽʜʨʦʩʪʫ (ʫ ʯʠʩʝʣʴʥʠʢʫ, ʰʪ.Ŀʛʘ
-1
)  

ʪʘ ʡʦʛʦ ʯʘʩʪʢʘ (ʫ ʟʥʘʤʝʥʥʠʢʫ, %) ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʈʘʟʦʤ, 

ʰʪ.Ŀʛʘ
-1
 

% 
3-ʨ̔ ʯʥʠʡ 4ï8-ʨʽʯʥʠʡ 9-ʨʽʯʥʠʡ ʽ ʩʪʘʨʰʠʡ 

ʜʨʽʙʥʠʡ ʜʨʽʙʥʠʡ ʩʝʨʝʜʥʽʡ ʚʝʣʠʢʠʡ  ʜʨʽʙʥʠʡ ʩʝʨʝʜʥʽʡ ʚʝʣʠʢʠʡ 

ɻʨʫʧʦʚʦ-ʧʦʩʪʫʧʦʚʠʡ ʩʧʦʩʽʙ ʣʽʩʦʚʽʜʥʦʚʥʦʾ ʨʫʙʢʠ 

2.1 

3 
938 

38 

0 

0 

0 

0 

0 

0 

1250 

50 

313 

13 

0 

0 

2501 

100 

9 
34 

1,7 

672 

33,4 

224 

11,1 

0 

0 

54 

2,7 

259 

12,9 

767 

38,2 

2010 

100 

2.2 

3 
114 

9 

909 

73 

114 

9 

114 

9 

0 

0 

0 

0 

0 

0 

1251 

100 

9 
105 

3,9 

523 

19,4 

58 

2,2 

140 

5,2 

281 

10,4 

908 

33,7 

681 

25,3 

2696 

100 

ʈʽʚʥʦʤʽʨʥʦ-ʧʦʩʪʫʧʦʚʠʡ ʩʧʦʩʽʙ ʣʽʩʦʚʽʜʥʦʚʥʦʾ ʨʫʙʢʠ 

3.1 

3 
625 

27 

417 

18 

0 

0 

0 

0 

0 

0 

1250 

55 

0 

0 

2292 

100 

9 
87 

7,2 

130 

10,7 

0 

0 

0 

0 

0 

0 

652 

53,6 

348 

28,6 

1217 

100 

3.2 

3 
0 

0 

208 

100 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

208 

100 

9 
43 

4,3 

348 

34,8 

43 

4,3 

0 

0 

0 

0 

478 

47,8 

87 

8,7 

999 

100 
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ʅʝʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ ʩʘʤʦʩʽʚʫ ʽ ʧʽʜʨʦʩʪʫ ʧʽʜ ʥʘʤʝʪʦʤ ʩʪʠʛʣʠʭ ʥʘʩʘʜʞʝʥʴ ʥʠʟʢʘ ʘʚʪʦʨʽʚ 

ʧʦʷʩʥʶʶʪʴ ʚʧʣʠʚʦʤ ʙʽʦʣʦʛʽʯʥʠʭ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʧʦʪʨʝʙʫʻ ʨʦʟʨʦʙʢʠ ʥʦʚʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʩʧʨʠʷʥʥʷ ʧʨʠʨʦʜʥʦʤʫ ʧʦʥʦʚʣʝʥʥʶ ʪʘ ʡʦʛʦ ʟʙʝʨʝʞʝʥʥʷ. ʇʦʷʚʘ ʪʘ ʬʦʨʤʫʚʘʥʥʷ 

ʩʘʤʦʩʽʚʫ ʽ ʧʽʜʨʦʩʪʫ ʩʦʩʥʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʜʽʣʷʥʮʽ ʥʝʨʽʚʥʦʤʽʨʥʦ, ʧʝʨʝʚʘʞʥʦ ʫ çʚʽʢʥʘʭè 

ʥʘʤʝʪʫ. ʅʘ ʮʝ ʟʚʝʨʪʘʣʠ ʫʚʘʛʫ ʡ ʽʥʰʽ ʜʦʩʣʽʜʥʠʢʠ [3, 10]. 

ʅʘ 9 ʨʽʢ ʚʽʜʙʫʣʘʩʴ ʘʢʪʠʚʽʟʘʮʽʷ ʧʨʦʮʝʩʽʚ ʧʨʠʨʦʜʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʫ ʚʘʨʽʘʥʪʘʭ 2.2 

(ʛʨʫʧʦʚʦ-ʧʦʩʪʫʧʦʚʠʡ ʩʧʦʩʽʙ ʨʫʙʢʠ) ʽ 3.2 (ʨʽʚʥʦʤʽʨʥʦ-ʧʦʩʪʫʧʦʚʠʡ ʩʧʦʩʽʙ ʨʫʙʢʠ), ʫ ʷʢʠʭ 

ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʙʣʘʛʦʥʘʜʽʡʥʦʛʦ ʧʽʜʨʦʩʪʫ ʥʘ 1 ʛʘ ʟʘ ʦʩʪʘʥʥʽ 6 ʨʦʢʽʚ ʜʝʱʦ ʟʙʽʣʴʰʠʣʘʩʷ. 

ʇʨʦʪʝ ʚʽʜʟʥʘʯʠʤʦ, ʱʦ ʫʩʧʽʰʥʽʩʪʴ ʧʦʥʦʚʣʝʥʥʷ ʚ ʫʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʚʘʨʽʘʥʪʘʭ ʟʘʣʠʰʠʣʘʩʷ 

ʤʘʡʞʝ ʥʝʟʤʽʥʥʦʶ; ʢʽʣʴʢʽʩʪʴ ʞʠʪʪʻʟʜʘʪʥʦʛʦ ʧʽʜʨʦʩʪʫ ʫ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʚʝʣʠʢʠʡ 4ï8-ʨʽʯʥʠʡ 

ʧʽʜʨʽʩʪ ʫ ʚʘʨʽʘʥʪʽ ʟ ʛʨʫʧʦʚʦ-ʧʦʩʪʫʧʦʚʠʤ ʩʧʦʩʦʙʦʤ ʨʫʙʢʠ ʥʝ ʧʝʨʝʚʠʱʫʻ 2,9 ʪʠʩ. ʰʪ.Ŀʛʘ
-1
, ʘ ʫ 

ʚʘʨʽʘʥʪʽ ʟ ʨʽʚʥʦʤʽʨʥʦ-ʧʦʩʪʫʧʦʚʠʤ ʩʧʦʩʦʙʦʤ ʨʫʙʢʠ ï 1,4 ʪʠʩ. ʰʪ.Ŀʛʘ
-1

 (ʜʠʚ. ʪʘʙʣ. 4). 

ʅʘ ʚʘʨʽʘʥʪʽ 2.1, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʧʦʷʚʫ ʽ ʥʘʢʦʧʠʯʝʥʥʷ ʙʣʘʛʦʥʘʜʽʡʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʧʦʥʦʚʣʝʥʥʷ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 6 ʨʦʢʽʚ, ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʽʜʨʦʩʪʫ ʥʘʚʽʪʴ ʜʝʱʦ ʟʤʝʥʰʠʣʘʩʷ. 

ʎʝ ʧʦʚôʷʟʘʥʝ ʽʟ ʟʘʛʠʙʝʣʣʶ ʙʣʘʛʦʥʘʜʽʡʥʦʛʦ ʧʽʜʨʦʩʪʫ ʘʙʦ ʡʦʛʦ ʧʝʨʝʭʦʜʦʤ ʜʦ ʢʘʪʝʛʦʨʽʾ 

ʥʝʙʣʘʛʦʥʘʜʽʡʥʦʛʦ, ʚʠʢʣʠʢʘʥʠʤ, ʥʘʩʘʤʧʝʨʝʜ, ʧʦʰʢʦʜʞʝʥʥʷʤ ʤʦʣʦʜʥʷʢʽʚ ʜʠʢʠʤʠ ʨʘʪʠʯʥʠʤʠ 

(ʣʦʩʷʤʠ, ʦʣʝʥʷʤʠ ʪʘ ʢʦʩʫʣʷʤʠ) ʪʘ ʫʨʘʞʝʥʥʷʤ ʡʦʛʦ ʰʢʽʜʥʠʢʘʤʠ (ʧʝʨʝʚʘʞʥʦ ʧʘʛʦʥʦʚôʶʥʦʤ).  

ʅʘ ʚʘʨʽʘʥʪʽ 3.1 ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʧʨʠʛʥʽʯʝʥʥʷ ʽ ʚʽʜʤʠʨʘʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ 

ʩʦʩʥʠ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʟʤʝʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʙʣʘʛʦʥʘʜʽʡʥʦʛʦ ʧʽʜʨʦʩʪʫ ʻ ʥʝʜʦʩʪʘʪʥʷ ʦʩʚʽʪʣʝʥʽʩʪʴ 

ʧʽʜ ʥʘʤʝʪʦʤ ʤʘʪʝʨʠʥʩʴʢʦʛʦ ʜʝʨʝʚʦʩʪʘʥʫ, ʧʦʚʥʦʪʘ ʷʢʦʛʦ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 0,60 (ʜʠʚ. ʪʘʙʣ. 1). 

ɿʘʟʥʘʯʠʤʦ, ʱʦ ʟʘ ʜʘʥʠʤʠ ʜʝʷʢʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʥʘʡʩʧʨʠʷʪʣʠʚʽʰʽ ʫʤʦʚʠ ʜʣʷ ʧʦʷʚʠ ʩʘʤʦʩʽʚʫ 

ʬʦʨʤʫʶʪʴʩʷ ʧʽʜ ʥʘʤʝʪʦʤ ʤʘʪʝʨʠʥʩʴʢʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʧʦʚʥʦʪʦʶ 0,6ï0,7, ʘʣʝ ʡʦʛʦ ʧʦʜʘʣʴʰʠʡ 

ʨʦʟʚʠʪʦʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʨʘʱʝ ʟʘ ʧʦʚʥʦʪʠ 0,3ï0,4 [3, 10].  

ɻʨʫʧʦʚʦ-ʧʦʩʪʫʧʦʚʠʡ ʩʧʦʩʽʙ ʨʫʙʢʠ ʩʧʨʠʷʚ ʟʙʽʣʴʰʝʥʥʶ ʧʨʠʨʦʩʪʫ ʧʽʜʨʦʩʪʫ ʟʘ ʚʠʩʦʪʦʶ ʚ 

ʢʫʨʪʠʥʘʭ. ʊʘʢ, ʫ ʧʝʨʰʠʡ ʨʽʢ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʧʝʨʰʦʛʦ ʧʨʠʡʦʤʫ ʨʫʙʢʠ ʧʦʪʦʯʥʠʡ ʧʨʠʨʽʩʪ ʟʘ 

ʚʠʩʦʪʦʶ ʜʨʽʙʥʦʛʦ ʧʽʜʨʦʩʪʫ ʩʪʘʥʦʚʠʚ 4,4 ʩʤ, ʩʝʨʝʜʥʴʦʛʦ ī 6,2 ʩʤ, ʢʨʫʧʥʦʛʦ ī 12,4 ʩʤ (ʨʠʩ. 1).  

ʋ ʧʝʨʰʠʡ ʽ ʜʨʫʛʠʡ ʨʦʢʠ ʜʦ ʟʘʢʣʘʜʘʥʥʷ ʜʦʩʣʽʜʫ ʩʝʨʝʜʥʷ ʚʝʣʠʯʠʥʘ ʧʦʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʫ 

ʜʨʽʙʥʦʛʦ 4ī8- ʽ 9ī15-ʨʽʯʥʦʛʦ ʧʽʜʨʦʩʪʫ ʷʢ ʫ ʤʝʞʘʭ ʮʠʭ ʚʽʢʦʚʠʭ ʛʨʫʧ, ʪʘʢ ʽ ʤʽʞ ʥʠʤʠ ʩʫʪʪʻʚʦ ʥʝ 

ʚʽʜʨʽʟʥʷʣʘʩʷ (1,62 > tʬʘʢʪ.0,05 > -0,07, tʪʝʦʨ. = 2,06·2,08). ɿʙʽʣʴʰʝʥʥʷ ʧʦʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʫ ʟʘ 

ʚʠʩʦʪʦʶ ʧʽʜʨʦʩʪʫ ʚ ʢʫʨʪʠʥʘʭ ʚʽʜʙʫʣʦʩʷ ʚʞʝ ʫ ʨʽʢ ʧʨʦʚʝʜʝʥʥʷ ʨʫʙʢʠ ʚʥʘʩʣʽʜʦʢ ʧʦʢʨʘʱʝʥʥʷ 

ʦʩʚʽʪʣʝʥʦʩʪʽ ʧʽʜ ʥʘʤʝʪʦʤ ʤʘʪʝʨʠʥʩʴʢʦʛʦ ʜʝʨʝʚʦʩʪʘʥʫ.  

 
ʈʠʩ. 1 ï ɼʠʥʘʤʽʢʘ ʧʦʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʫ ʧʽʜʨʦʩʪʫ ʩʦʩʥʠ ʟʘ ʚʠʩʦʪʦʶ ʚ ʢʫʨʪʠʥʘʭ ʫ ʚʘʨʽʘʥʪʘʭ  

ʟ ʛʨʫʧʦʚʦ-ʧʦʩʪʫʧʦʚʠʤ ʩʧʦʩʦʙʦʤ ʣʽʩʦʚʽʜʥʦʚʥʠʭ ʨʫʙʦʢ (2.1 ʽ 2.2) 
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ʅʘ ʜʨʫʛʠʡ ʨʽʢ ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʫʙʢʠ ʧʦʪʦʯʥʠʡ ʧʨʠʨʽʩʪ ʟʘ ʚʠʩʦʪʦʶ ʜʨʽʙʥʦʛʦ 4ī8-

ʨʽʯʥʦʛʦ ʧʽʜʨʦʩʪʫ ʜʦʩʪʦʚʽʨʥʦ ʟʙʽʣʴʰʠʚʩʷ (tʬʘʢʪ.0,05 = 3,18, tʪʝʦʨ. = 1,98). ʄʘʢʩʠʤʘʣʴʥʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʧʨʠʨʽʩʪ 4ī8- ʽ 9ī15-ʨʽʯʥʦʛʦ ʜʨʽʙʥʦʛʦ ʧʽʜʨʦʩʪʫ ʭʘʨʘʢʪʝʨʠʟʫʚʘʚʩʷ ʥʘ ʪʨʝʪʽʡ ʨʽʢ 

ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʫʙʢʠ ī 11,1 ʽ 10,3 ʩʤ ʚʽʜʧʦʚʽʜʥʦ. ʉʫʪʪʻʚʝ ʟʙʽʣʴʰʝʥʥʷ ʧʽʩʣʷ ʧʝʨʰʦʛʦ 

ʧʨʠʡʦʤʫ ʨʫʙʢʠ ʧʦʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʫ ʩʝʨʝʜʥʴʦʛʦ ʽ ʚʝʣʠʢʦʛʦ ʧʽʜʨʦʩʪʫ ʪʨʠʚʘʣʦ ʧʦʯʠʥʘʶʯʠ ʟ 

ʨʦʢʫ ʧʨʦʚʝʜʝʥʥʷ ʨʫʙʢʠ ʽ ʜʦ ʜʨʫʛʦʛʦ ʨʦʢʫ ʧʽʩʣʷ ʥʝʾ. ʉʝʨʝʜʥʽʡ ʧʨʠʨʽʩʪ ʜʨʽʙʥʦʛʦ 4ī8-ʨʽʯʥʦʛʦ 

ʧʽʜʨʦʩʪʫ ʟ ʨʦʢʫ ʨʫʙʢʠ ʽ ʥʘ ʪʨʝʪʽʡ ʨʽʢ ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʨʫʙʢʠ ʛʨʫʧʦʚʦ-ʧʦʩʪʫʧʦʚʠʤ ʩʧʦʩʦʙʦʤ 

ʟʙʽʣʴʰʠʚʩʷ ʫ ʧôʷʪʴ ʨʘʟʽʚ ʧʦʨʽʚʥʷʥʦ ʟ ʧʨʠʨʦʩʪʦʤ ʟʘ ʦʜʠʥ-ʜʚʘ ʨʦʢʠ ʜʦ ʨʫʙʢʠ (tʬʘʢʪ. = 13,4 > 

tʪʝʦʨ. = 1,98). 

ʇʨʠʨʽʩʪ ʧʽʜʨʦʩʪʫ ʚʩʽʭ ʢʘʪʝʛʦʨʽʡ ʨʦʟʤʽʨʫ ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʚʘʚʩʷ ʜʦ 3ï6-ʛʦ ʨʦʢʫ ʧʽʩʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʨʫʙʢʠ. ʉʘʤʝ ʥʘ ʮʽ ʨʦʢʠ ʫ ʢʚʽʪʥʽ ï ʯʝʨʚʥʽ ʧʨʠʧʘʜʘʣʠ ʩʠʣʴʥʽ ʚʝʩʥʷʥʦ-ʣʽʪʥʽ ʧʦʩʫʭʠ, 

ʦʩʦʙʣʠʚʦ 2007 ʪʘ 2009 ʨʨ., ʪʘ ʘʥʦʤʘʣʴʥʘ ʣʽʪʥʷ (ʯʝʨʚʝʥʴ ï ʩʝʨʧʝʥʴ) ʧʦʩʫʭʘ 2010 ʨ. [11]. ʅʘ 7ï

9-ʡ ʨʦʢʠ ʧʽʩʣʷ ʨʫʙʢʠ ʩʧʨʠʷʪʣʠʚʽ ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʫ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ ʩʧʨʠʷʣʠ 

ʟʨʦʩʪʘʥʥʶ ʧʦʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʫ ʧʽʜʨʦʩʪʫ, ʷʢʠʡ ʩʷʛʥʫʚ ʤʘʢʩʠʤʫʤʫ ʫ 2013 ʨ. ʊʘʢ, ʧʨʠʨʽʩʪ 

ʧʽʜʨʦʩʪʫ 2013 ʨ. ʟʙʽʣʴʰʠʚʩʷ ʤʘʡʞʝ ʚʪʨʠʯʽ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʩʫʰʣʠʚʠʤ 2010 ʨʦʢʦʤ. ɿʘʟʥʘʯʠʤʦ, 

ʱʦ ʧʨʠʨʽʩʪ ʟʘ ʚʠʩʦʪʦʶ 2013 ʨ. ʻ ʚʠʱʠʤ, ʥʽʞ 2006 ʨ. ʫ ʜʨʽʙʥʦʛʦ ʧʽʜʨʦʩʪʫ ʥʘ 19 %, ʘ ʚʝʣʠʢʦʛʦ ï 

ʥʘ 25 %. 

ʇʦʧʝʨʝʜʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʫ ʟ ʣʽʩʦʚʽʜʥʦʚʥʠʭ ʨʫʙʦʢ ʩʚʽʜʯʘʪʴ, ʱʦ ʚ ʫʤʦʚʘʭ ʧʦʩʫʰʣʠʚʦʛʦ 

ʢʣʽʤʘʪʫ ʇʽʚʥʽʯʥʦʛʦ ʉʪʝʧʫ ʋʢʨʘʾʥʠ ʚ ɸ2 ʟʘ ʥʘʷʚʥʦʩʪʽ ʢʫʨʪʠʥ ʧʽʜʨʦʩʪʫ, ʷʢʽ ʢʦʥʮʝʥʪʨʫʶʪʴʩʷ ʫ 

ʚʽʢʥʘʭ ʽ ʧʨʦʩʚʽʪʘʭ ʥʘʤʝʪʫ ʤʘʪʝʨʠʥʩʴʢʦʛʦ ʜʝʨʝʚʦʩʪʘʥʫ, ʜʦʮʽʣʴʥʠʤ ʻ ʧʨʦʚʝʜʝʥʥʷ ʚ ʥʴʦʤʫ 

ʛʨʫʧʦʚʦ-ʧʦʩʪʫʧʦʚʠʭ ʨʫʙʦʢ. ʎʝ ʩʧʨʠʷʪʠʤʝ ʩʪʚʦʨʝʥʥʶ ʢʨʘʱʠʭ ʫʤʦʚ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʽʜʨʦʩʪʫ 

ʟ ʧʦʜʘʣʴʰʠʤ ʧʦʩʪʫʧʦʚʠʤ ʨʦʟʰʠʨʝʥʥʷʤ ʚʽʢʦʥ. ʇʨʠ ʟʜʽʡʩʥʝʥʥʽ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʘʭʦʜʽʚ ʟ 

ʚʽʜʪʚʦʨʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʩʦʩʥʷʢʽʚ ʚʘʨʪʦ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʥʘ ʙʣʘʛʦʥʘʜʽʡʥʠʡ ʧʽʜʨʽʩʪ, ʷʢʠʡ ʻ ʫ 

ʥʘʷʚʥʦʩʪʽ ʧʽʜ ʥʘʤʝʪʦʤ ʤʘʪʝʨʠʥʩʴʢʦʛʦ ʜʝʨʝʚʦʩʪʘʥʫ. ʇʦʢʨʘʱʝʥʥʷ ʩʚʽʪʣʦʚʠʭ ʫʤʦʚ ʫ ʥʘʩʘʜʞʝʥʥʽ 

ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʚ ʥʠʭ ʣʽʩʦʚʽʜʥʦʚʥʦʾ ʨʫʙʢʠ ʛʨʫʧʦʚʦ-ʧʦʩʪʫʧʦʚʠʤ ʩʧʦʩʦʙʦʤ ʧʦʟʠʪʠʚʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʧʨʠʨʦʩʪʫ ʧʽʜʨʦʩʪʫ ʚ ʢʫʨʪʠʥʘʭ ʟʘ ʚʠʩʦʪʦʶ. 

ʅʘ ʚʘʨʽʘʥʪʘʭ ʜʦʩʣʽʜʫ ʟ ʛʨʫʧʦʚʦ-ʧʦʩʪʫʧʦʚʠʤ ʽ ʨʽʚʥʦʤʽʨʥʦ-ʧʦʩʪʫʧʦʚʠʤ ʩʧʦʩʦʙʘʤʠ ʨʫʙʦʢ 

ʥʘ 9 ʨʽʢ ʧʽʩʣʷ ʾʭʥʴʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʘʢʪʠʚʽʟʫʚʘʚʩʷ ʧʨʦʮʝʩ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ: ʟʘ ʦʩʪʘʥʥʽ 6 

ʨʦʢʽʚ ʟʙʽʣʴʰʠʣʘʩʷ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʙʣʘʛʦʥʘʜʽʡʥʦʛʦ ʧʽʜʨʦʩʪʫ ʥʘ 1 ʛʘ. ɻʨʫʧʦʚʦ-ʧʦʩʪʫʧʦʚʠʡ 

ʩʧʦʩʽʙ ʨʫʙʢʠ ʩʧʨʠʷʻ ʟʙʽʣʴʰʝʥʥʶ ʧʦʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʫ ʟʘ ʚʠʩʦʪʦʶ ʧʽʜʨʦʩʪʫ ʚ ʢʫʨʪʠʥʘʭ.  

ɺʠʩʥʦʚʢʠ. ɼʣʷ ʟʙʝʨʝʞʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʽ ʛʝʥʝʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʩʦʩʥʦʚʠʭ ʣʽʩʽʚ ʇʽʚʥʽʯʥʦʛʦ ʉʪʝʧʫ, ʘ ʪʘʢʦʞ ʾʭʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ ʜʦʮʽʣʴʥʦ 

ʚʧʨʦʚʘʜʞʫʚʘʪʠ ʥʘʙʣʠʞʝʥʽ ʜʦ ʧʨʠʨʦʜʠ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʽ ʟʘʭʦʜʠ. ʎʽ ʧʨʦʙʣʝʤʠ ʦʩʦʙʣʠʚʦ 

ʘʢʪʫʘʣʴʥʽ ʜʣʷ ʧʨʠʨʦʜʥʠʭ ʩʦʩʥʷʢʽʚ ɯʟʶʤʩʴʢʦʛʦ ʧʨʠʩʪʝʧʦʚʦʛʦ ʙʦʨʫ, ʱʦ ʚʠʢʦʥʫʶʪʴ ʫʥʽʢʘʣʴʥʽ 

ʝʢʦʣʦʛʽʯʥʽ ʬʫʥʢʮʽʾ. ɿ ʤʝʪʦʶ ʚʽʜʪʚʦʨʝʥʥʷ ʮʠʭ ʣʽʩʽʚ ʚ ʥʠʭ ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʣʽʩʦʚʽʜʥʦʚʥʽ 

ʨʫʙʢʠ ʛʨʫʧʦʚʦ-ʧʦʩʪʫʧʦʚʠʤ ʩʧʦʩʦʙʦʤ. ʋ ʧʦʻʜʥʘʥʥʽ ʽʟ ʟʘʭʦʜʘʤʠ ʩʧʨʠʷʥʥʷ ʧʨʠʨʦʜʥʦʤʫ 

ʧʦʥʦʚʣʝʥʥʶ ʪʘ ʡʦʛʦ ʟʙʝʨʝʞʝʥʥʷ ʮʽ ʨʫʙʢʠ ʩʪʚʦʨʶʶʪʴ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʚʽʜʪʚʦʨʝʥʥʷ 

ʮʽʥʥʠʭ ʩʦʩʥʦʚʠʭ ʣʽʩʽʚ. 
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INFLUENCE OF FOREST RENEWAL FELLINGS ON THE PROCESSES OF THE NATURAL PINE FOREST 

REPRODUCTION IN THE NORTHERN STEPPE 

Ukrainian Research Institute of Forestry and Forest Melioration named after G. M. Vysotsky 

The paper gives the results of studies concerning forest renewal fellings in the pine forest stands excluded from the 

main use in the Northern Steppe of Ukraine. It is established that for preservation of biological diversity and genetic 

potential of the forests, and also for their natural reproduction it is expedient to implement close to nature forestry 

actions. It is especially actual for the natural pine forests of Izyumsky near-Steppe pine forest which carry out unique 

ecological functions. For the purpose of reproduction of these forests the forest renewal fellings by a group-gradual 

method are expedient. In conjunction with the measures for assistance to natural renewal and its preservation these 

fellings create favorable conditions for the reproduction of valuable pine forests.  

K e y  w o r d s : different methods of forest renewal fellings, natural renewal, reproduction of natural pine forests. 

 

ʊʢʘʯ ɺ. ʇ., ʊʘʨʥʦʧʠʣʴʩʢʘʷ ʆ. ʄ., ʄʘʥʦʡʣʦ ɺ. ɸ. 

ɺʃʀʗʅʀɽ ʃɽʉʆɺʆɿʆɹʅʆɺʀʊɽʃʔʅʓʍ ʈʋɹʆʂ ʅɸ ʇʈʆʎɽʉʉʓ ɺʆʉʇʈʆʀɿɺʆɼʉʊɺɸ 

ɽʉʊɽʉʊɺɽʅʅʓʍ ʉʆʉʅʆɺʓʍ ʃɽʉʆɺ ʉɽɺɽʈʅʆʁ ʉʊɽʇʀ 

ʋʢʨʘʠʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʮʠʠ 

ʠʤ. ɻ. ʅ. ɺʳʩʦʮʢʦʛʦ 

ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʨʦʚʝʜʝʥʠʷ ʣʝʩʦʚʦʟʦʙʥʦʚʠʪʝʣʴʥʳʭ ʨʫʙʦʢ ʚ ʩʦʩʥʦʚʳʭ 

ʜʨʝʚʦʩʪʦʷʭ, ʠʩʢʣʶʯʝʥʥʳʭ ʠʟ ʨʝʞʠʤʘ ʛʣʘʚʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʚ ʫʩʣʦʚʠʷʭ ʉʝʚʝʨʥʦʡ ʉʪʝʧʠ ʋʢʨʘʠʥʳ. ʋʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʣʝʩʦʚ, ʘ ʪʘʢʞʝ ʠʭ ʝʩʪʝʩʪʚʝʥʥʦʛʦ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʨʠʙʣʠʞʝʥʥʳʝ ʢ ʧʨʠʨʦʜʝ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ. ʕʪʠ 

ʧʨʦʙʣʝʤʳ ʦʩʦʙʝʥʥʦ ʘʢʪʫʘʣʴʥʳ ʜʣʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʦʩʥʷʢʦʚ ʀʟʶʤʩʢʦʛʦ ʧʨʠʩʪʝʧʥʦʛʦ ʙʦʨʘ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪ 

ʫʥʠʢʘʣʴʥʳʝ ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ. ʉ ʮʝʣʴʶ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʵʪʠʭ ʣʝʩʦʚ ʚ ʥʠʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ 

ʣʝʩʦʚʦʟʦʙʥʦʚʠʪʝʣʴʥʳʝ ʨʫʙʢʠ ʛʨʫʧʧʦʚʦ-ʧʦʩʪʝʧʝʥʥʳʤ ʩʧʦʩʦʙʦʤ. ɺ ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʤʝʨʦʧʨʠʷʪʠʷʤʠ ʧʦ 

ʩʦʜʝʡʩʪʚʠʶ ʝʩʪʝʩʪʚʝʥʥʦʤʫ ʚʦʟʦʙʥʦʚʣʝʥʠʶ ʠ ʝʛʦ ʩʦʭʨʘʥʝʥʠʶ ʵʪʠ ʨʫʙʢʠ ʩʦʟʜʘʶʪ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʥʥʳʭ ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʣʝʩʦʚʦʟʦʙʥʦʚʠʪʝʣʴʥʳʭ ʨʫʙʦʢ, ʝʩʪʝʩʪʚʝʥʥʦʝ ʚʦʟʦʙʥʦʚʣʝʥʠʝ, 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʝʩʪʝʩʪʚʝʥʥʳʭ ʩʦʩʥʦʚʳʭ ʣʝʩʦʚ. 
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2
, ʇ. ɹ. ʊɸʈʅʆʇɯʃʔʉʔʂʀʁ

2*
 

ʃɯʉʆʊʀʇʆʃʆɻɯʏʅɸ ʉʊʈʋʂʋʈɸ ʊɸ ʇʈʆɼʋʂʊʀɺʅɯʉʊʔ ʈɯɿʅʀʍ ɿɸ 

ʇʆʍʆɼɾɽʅʅʗʄ ʃɯʉʆʉʊɸʅɯɺ ɼʋɹɸ ɿɺʀʏɸʁʅʆɻʆ ʅɸ ʉʋʄʑʀʅɯ 
1. ʉʫʤʩʴʢʝ ʦʙʣʘʩʥʝ ʫʧʨʘʚʣʽʥʥʷ ʣʽʩʦʚʦʛʦ ʪʘ ʤʠʩʣʠʚʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

2. ʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʮʽʾ ʽʤ. ɻ. ʄ. ɺʠʩʦʮʴʢʦʛʦ 

 
ʇʨʦʚʝʜʝʥʦ ʣʽʩʦʪʠʧʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʨʽʟʥʠʭ ʟʘ ʧʦʭʦʜʞʝʥʥʷʤ ʜʫʙʦʚʠʭ ʣʽʩʦʩʪʘʥʽʚ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

ʉʫʤʩʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʣʽʩʦʚʦʛʦ ʪʘ ʤʠʩʣʠʚʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ ʣʽʩʦʩʪʝʧʦʚʽʡ ʟʦʥʽ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʪʠʧʽʚ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʦʟʧʦʜʽʣ ʜʫʙʦʚʠʭ ʣʽʩʽʚ ʟʘ ʧʣʦʱʝʶ, ʾʭʥʽ ʣʽʩʽʚʥʠʯʦ-

ʪʘʢʩʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʦʮʽʥʝʥʦ ʾʭʥʽ ʨʽʩʪ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ɺ ʝʜʘʪʦʧʘʭ ʩʚʽʞʦʛʦ ʛʨʫʜʫ ʪʘ ʩʫʛʨʫʜʫ ʟʦʩʝʨʝʜʞʝʥʦ 

93,7 % ʧʣʦʱʽ ʣʽʩʦʩʪʘʥʽʚ ʜʫʙʘ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʧʘʩ ʧʦʚʥʠʭ ʣʽʩʦʩʪʘʥʽʚ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʉʫʤʱʠʥʠ ʟʘʣʝʞʥʦ ʚʽʜ 

ʚʽʢʫ ʽ ʧʦʭʦʜʞʝʥʥʷ ʚ ʝʜʘʪʦʧʽ D2 ʻ ʥʘ 5ï28 % ʚʠʱʠʤ ʟʘ ʩʝʨʝʜʥʽʡ ʚ ʋʢʨʘʾʥʽ. ʂʨʘʱʠʤ ʨʦʩʪʦʤ ʟʘ ʟʘʧʘʩʦʤ 

ʚʠʨʽʟʥʷʶʪʴʩʷ ʧʨʠʨʦʜʥʽ ʥʘʩʽʥʥʻʚʽ ʪʘ ʰʪʫʯʥʽ ʥʘʩʽʥʥʻʚʽ ʥʘʩʘʜʞʝʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʫʙ ʟʚʠʯʘʡʥʠʡ, ʣʽʩʦʩʪʘʥ, ʝʜʘʪʦʧ, ʪʠʧ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ. 

 

ɺʩʪʫʧ. ɼʫʙ ʟʚʠʯʘʡʥʠʡ (Quercus robur L.) ʟʘ ʝʢʦʣʦʛʽʯʥʠʤʠ, ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʡ 

ʛʝʥʝʪʠʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʻ ʜʦʚʦʣʽ ʧʣʘʩʪʠʯʥʦʶ ʜʝʨʝʚʥʦʶ ʧʦʨʦʜʦʶ ʟ ʚʝʣʠʢʠʤ ʘʨʝʘʣʦʤ. 

ʅʘʩʘʜʞʝʥʥʷ ʜʫʙʘ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʷʢ ʫ ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ ʫʤʦʚʘʭ ʇʦʣʽʩʩʷ ʥʘ ˇʨʫʥʪʘʭ ʟ̔ ʢʠʩʣʦʶ 

ʨʝʘʢʮʽʻʶ, ʪʘʢ ʽ ʫ ʩʫʭʠʭ ʫʤʦʚʘʭ ʇʽʚʜʥʷ ʪʘ ʉʭʦʜʫ ʋʢʨʘʾʥʠ ʥʘ ʟʘʩʦʣʝʥʠʭ ˇʨʫʥʪʘʭ. 

ɼʫʙ ʟʚʠʯʘʡʥʠʡ ʻ ʦʩʥʦʚʥʦʶ ʣʽʩʦʫʪʚʦʨʶʚʘʣʴʥʦʶ ʽ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʦʶ ʜʝʨʝʚʥʦʶ 

ʧʦʨʦʜʦʶ ʃʽʩʦʩʪʝʧʫ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʧʦʚʠʜʽʣʴʥʦʾ ʙʘʟʠ ʜʘʥʠʭ ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷ, ʫ 

ʃʽʚʦʙʝʨʝʞʥʦʤʫ ʃʽʩʦʩʪʝʧʫ ʥʘʩʘʜʞʝʥʥʷ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʨʦʩʪʫʪʴ ʥʘ ʧʣʦʱʽ 302,7 ʪʠʩ. ʛʘ, ʘ 

ʥʘʡʩʪʘʨʽʰʽ ʟ ʥʠʭ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʃʽʩʦʩʪʝʧʦʚʽʡ ʯʘʩʪʠʥʽ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʻ ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʨʽʟʥʠʭ ʟʘ ʧʦʭʦʜʞʝʥʥʷʤ 

ʣʽʩʦʩʪʘʥʽʚ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʟʘ ʪʠʧʘʤʠ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ʫ ʣʽʩʦʩʪʝʧʦʚʦʾ ʯʘʩʪʠʥʽ ʉʫʤʱʠʥʠ 

ʪʘ ʾʭʥʴʦʛʦ ʨʦʩʪʫ ʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʫ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʦʤʫ ʝʜʘʪʦʧʽ D2. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʣʽʩʦʪʠʧʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ʜʽʙʨʦʚ ʣʽʩʦʩʪʝʧʦʚʦʾ 

ʯʘʩʪʠʥʠ ʉʫʤʱʠʥʠ, ʚʠʚʯʝʥʥʷ ʾʭʥʽʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʩʪʫ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʜʝʨʝʚʦʩʪʘʥʽʚ ʫ ʨʽʟʥʠʭ 

ʟʘ ʧʦʭʦʜʞʝʥʥʷʤ ʥʘʩʘʜʞʝʥʥʷʭ ʽ ʪʠʧʘʭ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʝʣʝʢʪʨʦʥʥʫ 

ʧʦʚʠʜʽʣʴʥʫ ʙʘʟʫ ʜʘʥʠʭ ɺʆ çʋʢʨʜʝʨʞʣʽʩʧʨʦʝʢʪè ʩʪʘʥʦʤ ʥʘ 2010 ʨ. ʪʘ ʪʘʙʣʠʮʽ ʭʦʜʫ ʨʦʩʪʫ 

ʥʦʨʤʘʪʠʚʥʦ-ʜʦʚʽʜʢʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʪʘʢʩʘʮʽʾ ʣʽʩʽʚ ʋʢʨʘʾʥʠ. ɸʥʘʣʽʟ ʙʘʟʠ ʜʘʥʠʭ ʪʘ 

ʦʮʽʥʶʚʘʥʥʷ ʭʦʜʫ ʨʦʩʪʫ ʣʽʩʦʩʪʘʥʽʚ ʜʫʙʘ ʧʨʦʚʦʜʠʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʘʪʝʤʘʪʠʯʥʠʭ  ̔

ʩʪʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ ʧʦʚʠʜʽʣʴʥʦʾ ʙʘʟʠ ʜʘʥʠʭ, 

ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʚʢʨʠʪʠʭ ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʟʝʤʝʣʴ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

ʉʫʤʩʴʢʦʛʦ ʦʙʣʘʩʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʣʽʩʦʚʦʛʦ ʽ ʤʠʩʣʠʚʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʩʪʘʥʦʚʠʪʴ 

255,5 ʪʠʩ. ʛʘ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʥʘʩʘʜʞʝʥʴ ʟ ʫʯʘʩʪʶ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ï 95,5 ʪʠʩ. ʛʘ, ʘʙʦ 37,4 %. 

ʇʣʦʱʘ ʚʢʨʠʪʠʭ ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʟʝʤʝʣʴ ʫ ʣʽʩʦʩʪʝʧʦʚʽʡ ʯʘʩʪʠʥʽ ʉʫʤʱʠʥʠ ʩʪʘʥʦʚʠʪʴ 

ʤʘʡʞʝ 163 ʪʠʩ. ʛʘ, ʘʙʦ 63,8 % ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʚʢʨʠʪʠʭ ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʟʝʤʝʣʴ. ʊʫʪ 

ʣʽʩʦʩʪʘʥʠ ʜʫʙʘ ʨʦʩʪʫʪʴ ʥʘ ʧʣʦʱʽ 84,3 ʪʠʩ. ʛʘ, ʾʭʥʷ ʯʘʩʪʢʘ ʩʪʘʥʦʚʠʪʴ 51,7 % ʧʣʦʱʽ ʜʽʙʨʦʚ 

ʣʽʩʦʩʪʝʧʦʚʦʾ ʯʘʩʪʠʥʠ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ɿʘ ʣʽʩʦʪʠʧʦʣʦʛʽʯʥʠʤ ʨʘʡʦʥʫʚʘʥʥʷʤ ʣʽʩʦʩʪʝʧʦʚʘ ʯʘʩʪʠʥʘ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘʣʝʞʠʪʴ ʜʦ 

ʣʽʩʦʪʠʧʦʣʦʛʽʯʥʦʾ ʦʙʣʘʩʪʽ 2d (ʩʚʽʞʦʛʦ ʛʨʫʜʫ) ʽʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʪʠʧʦʤ ʣʽʩʦʨʦʩʣʠʥʥʠʭ 

ʫʤʦʚ D2 ʽ ʟʦʥʘʣʴʥʠʤ ʪʠʧʦʤ ʣʽʩʫ çʩʚʽʞʘ ʷʩʝʥʝʚʦ-ʣʠʧʦʚʘ ʜʽʙʨʦʚʘè [1, 2, 5]. ʇʨʠʨʦʜʥʦ-

ʢʣʽʤʘʪʠʯʥʽ ʪʘ ʣʽʩʦʨʦʩʣʠʥʥʽ ʫʤʦʚʠ ʉʫʤʱʠʥʠ ʻ ʜʦʚʦʣʽ ʩʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ, ʙʘʛʘʪʦʮʽʣʴʦʚʠʭ  ̔ʧʦʣʽʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʣʽʩʦʩʪʘʥʽʚ ʜʫʙʘ. 

ʃʽʩʦʩʪʘʥʠ ʜʫʙʘ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʘʨʦʩʪʢʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʩʪʘʥʦʚʣʷʪʴ 49,6 %, ʰʪʫʯʥʦʛʦ 

ʥʘʩʽʥʥʻʚʦʛʦ ï 44,7 % ʽ ʥʘʩʽʥʥʻʚʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ï 5,7 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʜʽʙʨʦʚ, ʘ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʣʽʩʘʭ ï 45,6; 48,7 ʽ 5,7 % ʚʽʜʧʦʚʽʜʥʦ. 

                                                 
*
 É ɺ. ʇ. ʏʠʛʨʠʥʝʮʴ, ɺ. ɸ. ɯʛʥʘʪʝʥʢʦ, ʇ. ɹ. ʊʘʨʥʦʧʽʣʴʩʴʢʠʡ, 2015 
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ɿʘ ʧʣʦʱʝʶ ʣʽʩʦʩʪʘʥʠ ʜʫʙʘ ʚ ʨʽʟʥʠʭ ʪʠʧʘʭ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ʚ ʃʽʩʦʩʪʝʧʫ ʦʙʣʘʩʪʽ 

ʨʦʟʧʦʜʽʣʝʥʽ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ (ʨʠʩ. 1). 

 
ʈʠʩ. 1 ï ɿʘʛʘʣʴʥʠʡ ʚʽʜʥʦʩʥʠʡ ʨʦʟʧʦʜʽʣ ʟʘ ʊʃʋ ʧʣʦʱ ʣʽʩʦʩʪʘʥʽʚ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ 

 

ʋ ʩʚʽʞʠʭ ʛʨʫʜʘʭ ʽ ʩʫʛʨʫʜʘʭ ʜʫʙʦʚʽ ʣʽʩʠ ʟʘʡʤʘʶʪʴ 93,7 %, ʘ ʫ ʚʦʣʦʛʠʭ ï 4,7 % ʟʘʛʘʣʴʥʦʾ 

ʧʣʦʱʽ ʥʘʩʘʜʞʝʥʴ ʜʫʙʘ, ʱʦ ʟʘʛʘʣʦʤ ʩʪʘʥʦʚʠʪʴ 98,4 %.  

ʅʘʩʘʜʞʝʥʥʷ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʘʨʦʩʪʢʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʤʘʶʪʴ ʥʘʡʰʠʨʰʝ ʧʨʝʜʩʪʘʚʥʠʮʪʚʦ 

ʟʘ ʊʃʋ (ʨʠʩ. 2), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʣʘʩʪʠʯʥʽʩʪʴ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʷʢ ʜʝʨʝʚʥʦʾ ʧʦʨʦʜʠ ʪʘ 

ʤʦʞʣʠʚʽʩʪʴ ʬʦʨʤʫʚʘʪʠ ʥʘʩʘʜʞʝʥʥʷ ʚ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ. 

 
ʈʠʩ. 2 ï ɿʘʛʘʣʴʥʠʡ ʚʽʜʥʦʩʥʠʡ ʨʦʟʧʦʜʽʣ ʟʘ ʊʃʋ ʧʣʦʱ ʣʽʩʦʩʪʘʥʽʚ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʚʝʛʝʪʘʪʠʚʥʦʛʦ 

ʧʘʨʦʩʪʢʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

 

ʏʘʩʪʢʘ ʣʽʩʦʩʪʘʥʽʚ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʫ ʩʚʽʞʠʭ ʪʘ ʚʦʣʦʛʠʭ ʛʨʫʜʘʭ ʪʘ ʩʫʛʨʫʜʘʭ 

ʩʩʪʘʥʦʚʠʪʴ 98,4 %. 
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ʅʘʩʽʥʥʻʚʽ ʥʘʩʘʜʞʝʥʥʷ ʰʪʫʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʥʽ ʫ ʩʚʽʞʠʭ ʛʨʫʜʘʭ 

(ʨʠʩ. 3). ɰʭʥʷ ʯʘʩʪʢʘ ʚ ʫʤʦʚʘʭ ʩʚʽʞʦʛʦ ʛʨʫʜʫ ʽ ʩʫʛʨʫʜʫ ʜʦʨʽʚʥʶʻ 98,5 %. 

 

 
ʈʠʩ. 3 ï ɿʘʛʘʣʴʥʠʡ ʚʽʜʥʦʩʥʠʡ ʨʦʟʧʦʜʽʣ ʣʽʩʦʩʪʘʥʽʚ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʥʘʩʽʥʥʻʚʦʛʦ ʰʪʫʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

 

ʈʦʟʧʦʚʩʶʜʞʝʥʥʷ ʥʘʩʽʥʥʻʚʠʭ ʥʘʩʘʜʞʝʥʴ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ 

(ʨʠʩ. 4), ʷʢʽ ʧʦʣʷʛʘʶʪʴ ʫ ʥʝʟʥʘʯʥʦʤʫ ʟʙʽʣʴʰʝʥʥʽ ʚʽʜʥʦʩʥʠʭ ʧʣʦʱ ʚ ʝʜʘʪʦʧʘʭ D2 ʽ D3 ʪʘ 

ʟʤʝʥʰʝʥʥʽ ʚ D1. ɿʦʢʨʝʤʘ, ʚʽʜʥʦʩʥʘ ʧʣʦʱʘ ʪʘʢʠʭ ʥʘʩʘʜʞʝʥʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʥʘʩʘʜʞʝʥʥʷʤʠ 

ʥʘʩʽʥʥʻʚʦʛʦ ʰʪʫʯʥʦʛʦ ʪʘ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʟʨʦʩʣʘ ʫ ʩʚʽʞʦʤʫ ʪʘ ʚʦʣʦʛʦʤʫ ʛʨʫʜʽ ʜʦ 

3,6 ʪʘ 85,7 % ʚʽʜʧʦʚʽʜʥʦ, ʱʦ ʫ ʩʫʤʽ ʟʽ ʩʚʽʞʠʤʠ ʽ ʚʦʣʦʛʠʤʠ ʩʫʛʨʫʜʘʤʠ ʩʷʛʘʻ 98,8 % ʟʘʛʘʣʴʥʦʾ   

 
ʈʠʩ. 4 ï ɿʘʛʘʣʴʥʠʡ ʚʽʜʥʦʩʥʠʡ ʨʦʟʧʦʜʽʣ ʧʣʦʱ ʣʽʩʦʩʪʘʥʽʚ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ  

ʥʘʩʽʥʥʻʚʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

 

 

ʧʣʦʱʽ ʧʨʠʨʦʜʥʠʭ ʥʘʩʘʜʞʝʥʴ. ʋ ʩʫʭʠʭ ʩʫʙʦʨʝʚʠʭ ʽ ʩʫʛʨʫʜʦʚʠʭ ʪʘ ʩʠʨʠʭ ʩʫʛʨʫʜʦʚʠʭ ʫʤʦʚʘʭ 

ʥʘʩʘʜʞʝʥʥʷ ʥʘʩʽʥʥʻʚʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚʽʜʩʫʪʥʽ. 

B2;B3;C1-0,5%

D3-3,0%C2-9,6%

D1-2,0%

C3-1,7%

D2-83,2%

B2;B3;C1 C2 C3 D1 D2 D3

D2-85,7%

C3-2,3%
C2-7,2%D3-3,6%

B2;B3;D1-1,2%

B2;B3;D1 C2 C3 D2 D3
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ɿʘʛʘʣʦʤ ʫ ʩʫʙʦʨʝʚʠʭ ʪʘ ʩʫʭʠʭ ʽ ʩʠʨʠʭ ʩʫʛʨʫʜʦʚʠʭ ʫʤʦʚʘʭ ʯʘʩʪʢʘ ʣʽʩʦʩʪʘʥʽʚ ʜʫʙʘ 

ʟʚʠʯʘʡʥʦʛʦ ʩʪʘʥʦʚʠʪʴ ʣʠʰʝ 0,6 %, ʘʙʦ 485,7 ʛʘ ʟʘ ʧʣʦʱʝʶ ʽʟ ʟʘʛʘʣʴʥʠʤ ʟʘʧʘʩʦʤ 10647 ʤ
3
 ʪʘ 

ʟʘʧʘʩʦʤ ʜʫʙʘ 8137 ʤ
3
. 

ʊʘʢʩʘʮʽʡʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʽʩʦʩʪʘʥʽʚ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʣʽʩʦʩʪʝʧʦʚʦʾ ʯʘʩʪʠʥʠ ʉʫʤʩʴʢʦʛʦ 

ʆʋʃʄɻ ʟʘ ʧʦʭʦʜʞʝʥʥʷʤ ʪʘ ʊʃʋ ʥʘʚʝʜʝʥʘ ʫ ʪʘʙʣ. 1. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʪʘʢʩʘʮʽʡʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʜʘʥʽ ʧʦʚʠʜʽʣʴʥʦʾ ʙʘʟʠ ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷ ʛʨʫʧʫʚʘʣʠ ʟʘ ʊʃʋ ʚ ʨʽʟʥʠʭ ʟʘ 

ʧʦʭʦʜʞʝʥʥʷʤ ʥʘʩʘʜʞʝʥʥʷʭ. ɺʠʟʥʘʯʘʣʠ ʩʫʤʫ ʧʣʦʱ ʝʜʘʪʦʧʽʚ, ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʚʽʢʫ, ʜʽʘʤʝʪʨʫ 

(D, ʩʤ), ʚʠʩʦʪʠ (H, ʩʤ), ʧʦʚʥʦʪʠ, ʙʦʥʽʪʝʪʫ, ʟʘʧʘʩʫ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ (ʄɼɿ, ʤ
3
Ŀʛʘ

-1
) ʪʘ ʟʘʛʘʣʴʥʦʛʦ 

ʟʘʧʘʩʫ (ʄʟʘʛ, ʤ
3
Ŀʛʘ

-1
) ʥʘ ʛʝʢʪʘʨʽ, ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʫʯʘʩʪʴ ʟʘ ʟʘʧʘʩʦʤ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ (ʄɼɿ, %) ʚ 

ʟʘʛʘʣʴʥʦʤʫ ʟʘʧʘʩʽ ʥʘʩʘʜʞʝʥʥʷ, ʩʝʨʝʜʥʶ ʟʤʽʥʫ ʟʘʧʘʩʫ ʜʣʷ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ (ȹM ʜʟ, ʤ
3
Ŀʛʘ

-1
) ʪʘ 

ʜʣʷ ʥʘʩʘʜʞʝʥʥʷ ʟʘʛʘʣʦʤ (ȹM, ʤ
3
Ŀʛʘ

-1
) [3]. 

ʊʘʙʣʠʮʷ 1 

ʊʘʢʩʘʮʽʡʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʣʽʩʦʩʪʘʥʽʚ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʟʘ ʾʭʥʽʤ ʧʦʭʦʜʞʝʥʥʷʤ ʪʘ ʊʃʋ 

ʊʃʋ 
ʇʣʦʱʘ, 

ʛʘ. 

ɺʽʢ, 

ʨʦʢʽʚ 
D, ʩʤ H, ʩʤ ʇʦʚʥ. ɹʦʥ.  

ʄɼɿ, 

ʤ
3
Ŀʛʘ

-1
 

ʄʟʘʛ., 

ʤ
3
Ŀʛʘ

-1
 

ʄɼɿ, 

% 

ȹM ʜʟ, 

ʤ
3
Ŀʛʘ

-1
 

ȹM, 

ʤ
3
Ŀʛʘ

-1
 

ɺʝʛʝʪʘʪʠʚʥʝ ʧʘʨʦʩʪʢʦʚʝ ʧʦʭʦʜʞʝʥʥʷ 

B2 175 90,5 31 22,0 0,63 2,4 164,5 213,0 77,2 1,8 2,4 

B3 50 79,2 29,6 22,0 0,65 2,5 153,2 221,0 69,3 1,9 2,8 

C1 30 95,7 30,0 20,5 0,64 2,8 146,8 214,3 68,5 1,5 2,2 

C2 4863 89,9 37,2 24,8 0,66 1,9 162,0 217,4 74,5 1,8 2,4 

C3 1446 87,0 32,8 24,2 0,66 1,9 150,7 236,7 63,7 1,7 2,7 

C4 13 80,6 31,3 22,9 0,49 2,0 94,3 175,0 53,9 1,2 2,2 

D1 406 81,4 30,2 21,2 0,70 2,8 164,8 225,2 73,2 2,0 2,8 

D2 34206 91,8 34,8 25,3 0,69 1,8 139,7 237,1 58,9 1,5 2,6 

D3 630 85,5 32,9 24,1 0,67 2,0 116,6 213,7 54,6 1,4 2,5 

ɿʘʛ: 41818 90,8 34,2 25,0 0,70 1,9 139,3 210,3 66,2 1,6 2,4 

ʅʘʩʽʥʥʻʚʝ ʰʪʫʯʥʝ ʧʦʭʦʜʞʝʥʥʷ 

B2 141 56,8 19,6 16,3 0,62 1,8 102,0 134,0 76,1 1,8 2,4 

B3 31 70,7 22,9 18,6 0,70 2,9 120,0 165,8 72,4 1,7 2,3 

C1 14 70,6 23,5 17,9 0,74 3,1 107,0 153,5 69,7 1,5 2,2 

C2 3626 59,1 22,9 19,1 0,68 2,0 166,7 214,1 77,9 2,8 3,6 

C3 632 61,2 24,0 19,8 0,71 1,5 110,0 211,8 51,9 1,8 3,5 

D1 761 57,6 20,0 16,4 0,69 2,8 97,4 141,0 69,1 1,7 2,4 

D2 31354 58,2 22,8 19,3 0,72 1,4 150,7 218,8 68,9 2,6 3,8 

D3 1147 61 25,4 21,1 0,69 1,4 168,5 213,0 79,1 2,8 3,5 

ɿʘʛ: 37705 58,4 22,8 19,2 0,73 1,4 121,9 172,4 70,7 2,1 2,9 

ʅʘʩʽʥʥʻʚʝ ʧʨʠʨʦʜʥʝ ʧʦʭʦʜʞʝʥʥʷ 

B2 21 83,3 27,0 20,5 0,62 2,5 146,6 196,0 74,8 1,8 2,4 

B3 11 66,4 22,2 18 0,67 2,4 93,3 172,3 54,1 1,4 2,6 

C2 344 96,8 32,3 23,4 0,62 2,1 151,9 199,7 76,1 1,6 2,1 

C3 107 82,5 29 22,0 0,70 2,3 136,7 223,3 61,2 1,7 2,7 

D1 25 100,3 34,3 22,9 0,60 2,5 185,0 250,5 73,9 1,8 2,5 

D2 4084 99,9 36,2 25,3 0,69 1,7 134,1 238,0 56,3 1,3 2,4 

D3 172 110,4 40 25,9 0,64 1,7 169,2 254,3 66,5 1,5 2,3 

ɿʘʛ: 4764 99,0 35,4 24,8 0,68 1,7 145,3 219,1 66,3 1,6 2,4 

ʉʝʨʝʜʥʷ ʟʤʽʥʘ ʟʘʧʘʩʫ (ȹM, ʤ
3
Ŀʛʘ

-1
) ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

ȹM = ʄɸ / ɸ,       (1) 
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ʜʝ ȹM ï ʩʝʨʝʜʥʷ ʟʤʽʥʘ ʟʘʧʘʩʫ; 

ʄɸ ï ʥʘʷʚʥʠʡ ʟʘʧʘʩ; 

ɸ ï ʚʽʢ ʥʘʩʘʜʞʝʥʥʷ. 

ʎʝʡ ʧʦʢʘʟʥʠʢ ʥʝ ʚʨʘʭʦʚʫʻ ʚʽʜʧʘʜʫ ʪʘ ʟʘʧʘʩʫ, ʱʦ ʚʠʙʠʨʘʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ 

ʨʫʙʦʢ ʜʦʛʣʷʜʫ. ʇʨʦʪʝ ʚʽʥ ʭʘʨʘʢʪʝʨʠʟʫʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʦʩʪʫ ʥʘʩʘʜʞʝʥʥʷ ʚ ʨʽʟʥʠʭ ʟʘ 

ʪʨʦʬʥʽʩʪʶ ʪʘ ʚʦʣʦʛʽʩʪʶ ʫʤʦʚʘʭ ʽ, ʧʝʚʥʦʶ ʤʽʨʦʶ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʩʦʨʦʩʣʠʥʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʘ 

ʦʩʦʙʣʠʚʦʩʪʽ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ɺʽʥ ʻ ʦʙʦʚôʷʟʢʦʚʠʤ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʪʘ ʩʢʣʘʜʘʥʥʽ 

ʪʘʙʣʠʮʴ ʭʦʜʫ ʨʦʩʪʫ ʥʘʩʘʜʞʝʥʴ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʧʦʚʠʜʽʣʴʥʦʾ ʙʘʟʠ ʜʘʥʠʭ, ʯʘʩʪʢʘ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʫ ʟʘʛʘʣʴʥʦʤʫ 

ʟʘʧʘʩʽ ʣʽʩʦʩʪʘʥʽʚ ʫ ʩʝʨʝʜʥʴʦʤʫ ʧʝʨʝʙʫʚʘʻ ʚ ʤʝʞʘʭ 50ï80 %. ʅʘʡʚʠʱʠʤ ʮʝʡ ʧʦʢʘʟʥʠʢ ʻ ʫ 

ʥʘʩʘʜʞʝʥʴ ʥʘʩʽʥʥʻʚʦʛʦ ʰʪʫʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ï 70,7 %. ʋ ʥʘʩʘʜʞʝʥʥʷʭ ʧʨʠʨʦʜʥʦʛʦ 

ʥʘʩʽʥʥʻʚʦʛʦ ʪʘ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʘʨʦʩʪʢʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚʽʥ ʻ ʬʘʢʪʠʯʥʦ ʦʜʥʘʢʦʚʠʤ ʽ 

ʩʪʘʥʦʚʠʪʴ 66,3 ʪʘ 66,2 % ʚʽʜʧʦʚʽʜʥʦ. 

ʋ ʰʪʫʯʥʠʭ ʣʽʩʦʩʪʘʥʘʭ ʯʘʩʪʢʘ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʟʘ ʟʘʧʘʩʦʤ ʥʘ 4,4 ʽ 4,5 % ʙʽʣʴʰʘ, ʥʽʞ ʚ 

ʧʘʨʦʩʪʢʦʚʠʭ ʪʘ ʧʨʠʨʦʜʥʠʭ ʥʘʩʽʥʥʻʚʠʭ. 

ʃʽʩʦʩʪʘʥʠ ʥʘʩʽʥʥʻʚʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʻ ʥʘʡʩʪʘʨʰʠʤʠ ʟʘ ʩʝʨʝʜʥʽʤ ʚʽʢʦʤ ʪʘ 

ʤʘʶʪʴ ʥʘʡʙʽʣʴʰʽ ʟʘʧʘʩʠ ʜʝʨʝʚʠʥʠ. ʋ ʥʠʭ ʚʽʜʤʽʯʝʥʦ ʥʘʡʙʽʣʴʰʽ ʩʝʨʝʜʥʽ ʟʘʧʘʩʠ ʥʘ ʛʝʢʪʘʨʽ ʷʢ 

ʜʝʨʝʚʠʥʠ ʟʘʛʘʣʦʤ, ʪʘʢ ʽ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʟʦʢʨʝʤʘ ʚ ʝʜʘʪʦʧʘʭ ʩʫʭʦʛʦ, ʩʚʽʞʦʛʦ ʪʘ ʚʦʣʦʛʦʛʦ 

ʛʨʫʜʫ. ɺʦʥʠ ʧʝʨʝʚʠʱʫʶʪʴ ʣʽʩʦʩʪʘʥʠ ʥʘʩʽʥʥʻʚʦʛʦ ʰʪʫʯʥʦʛʦ ʽ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʘʨʦʩʪʢʦʚʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʥʘ 27,1 ʪʘ 4,2 % ʚʽʜʧʦʚʽʜʥʦ ʟʘ ʟʘʛʘʣʴʥʠʤ ʟʘʧʘʩʦʤ ʥʘ ʛʝʢʪʘʨʽ ʽ ʥʘ 4,3 ʪʘ 19,2 % 

ʚʽʜʧʦʚʽʜʥʦ ʟʘ ʟʘʧʘʩʘʤʠ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ. ʇʦʨʽʚʥʷʥʦ ʥʠʞʯʠʡ ʟʘʧʘʩ ʥʘʩʘʜʞʝʥʴ ʥʘʩʽʥʥʻʚʦʛʦ 

ʰʪʫʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚ ʦʩʥʦʚʥʦʤʫ ʦʙʫʤʦʚʣʝʥʠʡ ʾʭʥʽʤ ʟʥʘʯʥʦ ʤʝʥʰʠʤ ʩʝʨʝʜʥʽʤ ʚʽʢʦʤ, ʷʢʠʡ 

ʩʪʘʥʦʚʠʪʴ 58,4 ʨʦʢʠ, ʪʦʜʽ ʷʢ ʩʝʨʝʜʥʽʡ ʚʽʢ ʧʦʨʦʩʣʝʚʠʭ ʪʘ ʥʘʩʽʥʥʻʚʠʭ ʧʨʠʨʦʜʥʠʭ ʥʘʩʘʜʞʝʥʴ 

ʜʦʨʽʚʥʶʻ 90,8 ʪʘ 99,0 ʨʦʢʽʚ ʚʽʜʧʦʚʽʜʥʦ. 

ɿʘ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʩʝʨʝʜʥʴʦʾ ʟʤʽʥʠ ʟʘʧʘʩʫ (ȹM, ʤ
3
Ŀʛʘ

-1
) ʥʘʡʽʥʪʝʥʩʠʚʥʽʰʝ 

ʨʦʩʪʫʪʴ ʥʘʩʘʜʞʝʥʥʷ ʩʘʤʝ ʥʘʩʽʥʥʻʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʻ ʤʦʣʦʜʰʠʤʠ ʟʘ ʚʽʢʦʤ. ɼʣʷ 

ʥʠʭ ʯʘʩʪʠʥʘ ʩʝʨʝʜʥʴʦʛʦ ʧʨʠʨʦʩʪʫ ʜʫʙʘ ʩʢʣʘʜʘʻ 2,1 ʤ
3
Ŀʛʘ

-1
 ʽ ʟʘʛʘʣʦʤ ʜʣʷ ʥʘʩʘʜʞʝʥʥʷ ï 

2,9 ʤ
3
Ŀʛʘ

-1
, ʱʦ ʥʘ 29,3 % ʧʝʨʝʚʠʱʫʻ ʯʘʩʪʠʥʫ ʩʝʨʝʜʥʴʦʛʦ ʧʨʠʨʦʩʪʫ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʪʘ ʥʘ 

21,2 % ï ʣʽʩʦʩʪʘʥʫ ʟʘʛʘʣʦʤ ʚ ʥʘʩʘʜʞʝʥʥʷʭ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʪʘ ʰʪʫʯʥʦʛʦ ʥʘʩʽʥʥʻʚʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ. 

ʄʘʢʩʠʤʘʣʴʥʽ ʚʝʣʠʯʠʥʠ ʩʝʨʝʜʥʽʭ ʟʤʽʥ ʟʘʧʘʩʫ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʚʽʜʤʽʯʝʥ ̔ ʫ ʰʪʫʯʥʠʭ 

ʥʘʩʽʥʥʻʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʫ ʚʦʣʦʛʦʤʫ ʛʨʫʜʽ ʪʘ ʩʚʽʞʦʤʫ ʩʫʙʦʨʽ ï 2,8 ʤ
3
Ŀʛʘ

-1
, ʘ ʜʣʷ ʥʘʩʘʜʞʝʥʥʷ ʫ 

ʩʚʽʞʦʤʫ ʛʨʫʜʽ ï 2,8 ʤ
3
Ŀʛʘ

-1
. ʄʝʥʰʠʤʠ ʻ ʟʥʘʯʝʥʥʷ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʙʽʜʥʽʰʠʭ ʪʨʦʬʦʪʦʧʘʭ ʪʘ ʫ 

ʩʫʭʠʭ ʽ ʤʦʢʨʠʭ ʛʽʛʨʦʪʦʧʘʭ. 

ʇʦʚʥʦʪʘ ʚ ʨʽʟʥʠʭ ʟʘ ʧʦʭʦʜʞʝʥʥʷʤ ʣʽʩʦʩʪʘʥʘʭ ʟʥʘʯʥʦ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ, ʦʜʥʘʢ ʚʦʥʘ ʻ ʜʝʱʦ 

ʚʠʱʦʶ ʚ ʥʘʩʽʥʥʻʚʠʭ ʣʽʩʦʩʪʘʥʘʭ ʰʪʫʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ï 0,73 ʽ ʜʝʱʦ ʥʠʞʯʦʶ ï ʚʝʛʝʪʘʪʠʚʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʥʘʩʽʥʥʻʚʠʭ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ï 0,70 ʪʘ 0,68 ʚʽʜʧʦʚʽʜʥʦ. 

ɿʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʙʦʥʽʪʝʪʫ ʧʨʠʚôʷʟʘʥʝ ʜʦ ʝʜʘʪʦʧʽʚ, ʪʽʩʥʦ ʢʦʨʝʣʶʻ ʟ ʾʭʥʴʦʶ ʪʨʦʬʥʽʩʪʶ 

ʪʘ ʚʦʣʦʛʽʩʪʶ ʽ ʻ ʧʦʢʘʟʥʠʢʦʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʥʘʩʘʜʞʝʥʥʷ. ʐʪʫʯʥʽ ʥʘʩʽʥʥʻʚʽ ʥʘʩʘʜʞʝʥʥʷ 

ʨʦʩʪʫʪʴ ʟʘ ʩʝʨʝʜʥʽʤ ʙʦʥʽʪʝʪʦʤ 1,4, ʥʠʞʯʽ ʙʦʥʽʪʝʪʠ ʤʘʶʪʴ ʥʘʩʽʥʥʻʚʽ ʧʨʠʨʦʜʥʽ ʪʘ ʚʝʛʝʪʘʪʠʚʥʽ 

ʥʘʩʘʜʞʝʥʥʷ ï 1,7 ʪʘ 1,9 ʚʽʜʧʦʚʽʜʥʦ. ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʜʽʘʤʝʪʨʘ ʽ ʚʠʩʦʪʠ ʻ ʧʦʭʽʜʥʠʤʠ ʚʽʜ ʚʽʢʫ 

ʥʘʩʘʜʞʝʥʴ ʪʘ ʊʃʋ. 

ʆʩʢʽʣʴʢʠ ʛʨʫʧʫʚʘʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʪʘʢʩʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ ʢʦʞʥʦʛʦ ʪʠʧʫ 

ʣʽʩʦʩʣʠʥʥʠʭ ʫʤʦʚ ʚʠʢʦʥʫʚʘʣʦʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʘʢʩʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʦʞʥʦʛʦ ʚʠʜʽʣʫ 

ʟʦʢʨʝʤʘ, ʪʦ ʩʝʨʝʜʥʽ ʪʘʢʩʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ ʚ ʨʽʟʥʠʭ ʟʘ ʧʦʭʦʜʞʝʥʥʷʤ ʥʘʩʘʜʞʝʥʥʷʭ ʻ ʙʣʠʟʴʢʠʤʠ 

ʜʦ ʪʘʢʩʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʣʽʩʦʩʪʘʥʽʚ, ʱʦ ʨʦʩʪʫʪʴ ʫ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ 

ʣʽʩʦʨʦʩʣʠʥʥʠʭʠʭ ʫʤʦʚʘʭ, ʫ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʮʝ D2 ʽ C2. 

ɿʘʛʘʣʴʥʠʡ ʘʥʘʣʽʟ ʧʦʚʠʜʽʣʴʥʦʾ ʙʘʟʠ ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷ ʩʚʽʜʯʠʪʴ, ʱʦ ʨʽʟʥʽ ʟʘ ʧʦʭʦʜʞʝʥʥʷʤ 

ʣʽʩʦʩʪʘʥʠ ʜʫʙʘ ʤʘʶʪʴ ʩʚʦʾ ʥʝʜʦʣʽʢʠ ʡ ʧʝʨʝʚʘʛʠ ʱʦʜʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʬʦʨʤʫʚʘʥʥʷ ʪʘ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʩʪʫ ʽ ʨʦʟʚʠʪʢʫ ʚ ʨʽʟʥʠʭ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚʘʭ. 

ɿ ʤʝʪʦʶ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʪʘʢʩʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʽʩʦʩʪʘʥʽʚ ʜʫʙʘ 

ʟʚʠʯʘʡʥʦʛʦ ʟʘ ʾʭʥʽʤ ʧʦʭʦʜʞʝʥʥʷʤ ʽ ʊʃʋ ʥʘ ʉʫʤʱʠʥʽ ʽ ʚ ʋʢʨʘʾʥʽ ʟʘʛʘʣʦʤ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ 
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ʧʦʚʠʜʽʣʴʥʦʾ ʙʘʟʠ ʙʫʣʦ ʟ̔ ʩʪʘʚʣʝʥʦ ʟ ʪʘʢʩʘʮʽʡʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʪʘʙʣʠʮʴ ʭʦʜʫ ʨʦʩʪʫ ʧʦʚʥʠʭ 

ʜʫʙʦʚʠʭ ʥʘʩʘʜʞʝʥʴ [4] ʫ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʦʤʫ ʝʜʘʪʦʧʽ ʜʣʷ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ï D2. 

ʃʽʩʦʩʪʘʥʠ ʧʦʨʽʚʥʶʚʘʣʠ ʟʘ ʣʽʩʽʚʥʠʯʦ-ʪʘʢʩʘʮʽʡʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʟʛʘʜʘʥʠʤʠ ʚʠʱʝ. ʇʝʚʥʦʶ 

ʤʽʨʦʶ ʟʥʘʯʥʦ ʙʽʣʴʰʠʡ ʩʝʨʝʜʥʽʡ ʚʽʢ ʣʽʩʽʚ ʧʨʠʨʦʜʥʦʛʦ ʥʘʩʽʥʥʻʚʦʛʦ ʽ ʚʝʛʝʪʘʪʠʚʥʦʛʦ 

ʧʘʨʦʩʪʢʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʦʙʫʤʦʚʣʝʥʠʡ ʤʝʥʰʦʶ ʧʣʦʱʝʶ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʣʽʩʽʚ, ʯʘʩʪʢʘ ʷʢʠʭ 

ʫ ʣʽʩʦʩʪʘʥʘʭ ʥʘʩʽʥʥʻʚʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʩʪʘʥʦʚʠʪʴ 40 %, ʫ ʣʽʩʦʩʪʘʥʘʭ 

ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʘʨʦʩʪʢʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ï 39 %, ʘ ʰʪʫʯʥʦʛʦ ʥʘʩʽʥʥʻʚʦʛʦ ï 52 % ʚʽʜ ʾʭʥʽʭ 

ʟʘʛʘʣʴʥʠʭ ʧʣʦʱ. ɺ ʣʽʩʘʭ ʽʥʰʠʭ ʢʘʪʝʛʦʨʽʡ ʟʘʭʠʩʥʦʩʪʽ ʛʦʣʦʚʥʝ ʢʦʨʠʩʪʫʚʘʥʥʷ ʻ ʦʙʤʝʞʝʥʠʤ, ʽ, 

ʚʽʜʧʦʚʽʜʥʦ, ʣʽʩʦʚʽʜʥʦʚʣʶʚʘʣʴʥʽ ʨʦʙʦʪʠ ʧʨʦʚʦʜʷʪʴʩʷ ʫ ʤʝʥʰʠʭ ʦʙʩʷʛʘʭ. ʊʘʢʦʞ ʧʦʨʽʚʥʷʥʦ 

ʤʝʥʰʠʡ ʚʽʢ ʰʪʫʯʥʠʭ ʥʘʩʽʥʥʻʚʠʭ ʥʘʩʘʜʞʝʥʴ ʩʚʽʜʯʠʪʴ ʧʨʦ ʽʥʪʝʥʩʠʚʥʝ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʧʨʦ ʟʥʘʯʥʫ ʧʝʨʝʚʘʛʫ ʣʽʩʦʢʫʣʴʪʫʨʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʫ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʽ. 

ʋ ʪʘʙʣ. 2 ʥʘʚʝʜʝʥʦ ʪʘʢʩʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʫʙʦʚʠʭ ʣʽʩʦʩʪʘʥʽʚ ʉʫʤʱʠʥʠ, ʾʭʥʽ 

ʘʙʩʦʣʶʪʥʽ ʪʘ ʚʽʜʥʦʩʥʽ ʟʘʛʘʣʴʥʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ, ʦʪʨʠʤʘʥʽ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ 

ʧʦʚʠʜʽʣʴʥʦʾ ʙʘʟʠ ʜʘʥʠʭ ʉʫʤʩʴʢʦʛʦ ʆʋʃʄɻ, ʪʘ ʨʦʟʨʘʭʦʚʘʥʽ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘʙʣʠʮʴ ʭʦʜʫ 

ʨʦʩʪʫ ʜʣʷ ʧʦʚʥʠʭ ʥʘʩʘʜʞʝʥʴ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʟʘʛʘʣʦʤ ʜʣʷ ʋʢʨʘʾʥʠ. 
ʊʘʙʣʠʮʷ 2 

ʇʦʨʽʚʥʷʥʥʷ ʪʘʢʩʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʽʟʥʠʭ ʟʘ ʧʦʭʦʜʞʝʥʥʷʤ ʜʫʙʦʚʠʭ ʣʽʩʦʩʪʘʥʽʚ ʉʫʤʱʠʥʠ  

ʽʟ ʟʘʛʘʣʴʥʠʤʠ ʚ ʋʢʨʘʾʥʽ 

ʊʃʋ 
ɺʽʢ, 

ʨʦʢʽʚ 
D, ʩʤ H, ʩʤ ʇʦʚʥ. ɹʦʥ.  

ʄɼɿ, 

ʤ
3
Ŀʛʘ

-1
 

ʄʟʘʛ., 

ʤ
3
Ŀʛʘ

-1
 
ʄɼɿ, % 

ȹM ʜʟ, 

ʤ
3
Ŀʛʘ

-1
 

ȹM, 

ʤ
3
Ŀʛʘ

-1
 

ɺʝʛʝʪʘʪʠʚʥʝ ʧʘʨʦʩʪʢʦʚʝ ʧʦʭʦʜʞʝʥʥʷ 

*D 2 91,8 34,8 25,3 0,69 ɯ,8 139,7 237,1 58,9 1,5 2,6 

D2 90 31,6 25,2 0,69 ɯɯ 160,5 272,6 58,9 1,8 3,0 

% ï 110,1 100,4 1,0 ï 87,0 87,0 ï  84,1 85,9 

**D 2 89 34,8 27,6 0,69 ɯ 207,8 336,5 61,8 2,3 3,8 

D2 90 34,7 29,2 0,69 ɯ 208,9 338,1 61,8 2,3 3,8 

% ï  100,3 94,5  ï ï  99,5 99,5 ï  100,0 100,0 

**D 2 90 31,4 25,5 0,74 ɯɯ 206,4 319,4 61,8 2,3 3,5 

D2 90 31,6 25,2 0,74 ɯɯ 188,8 292,3 61,8 2,1 2,6 

%  ï 99,4 101,2  ï ï  109,3 109,3 ï  109,3 135,1 

ʅʘʩʽʥʥʻʚʝ ʰʪʫʯʥʝ ʧʦʭʦʜʞʝʥʥʷ 

*D 2 58,4 22,8 19,3 0,72 ɯ,4 150,7 218,8 68,9 2,6 3,8 

D2 58,4 20,8 19,1 0,72 ɯ,4 125,3 181,8 68,9 2,2 3,1 

%  ï 109,4 101,0 ï  ï  120,3 120,3 ï  120,8 121,6 

**D 2 60 24 20,8 0,74 ɯ 168,5 253,2 66,5 2,8 4,2 

D2 60 22,6 21,5 0,74 ɯ 150,1 225,7 66,5 2,5 3,8 

% ï  106,2 96,7 ï  ï  112,3 112,2 ï  112,3 112,2 

**D 2 60 22,6 18,1 0,72 ɯɯ 133,4 207,2 64,4 2,2 3,5 

D2 60 20,6 18,2 0,72 ɯɯ 107,6 167,0 64,4 1,8 2,8 

% ï  109,7 99,5  ï ï  124,0 124,0  ï 124,0 124,0 

ʅʘʩʽʥʥʻʚʝ ʧʨʠʨʦʜʥʝ ʧʦʭʦʜʞʝʥʥʷ 

*D 2 99,9 36,2 25,3 0,69 ɯ,7 134,1 238,0 56,3 1,3 2,4 

D2 100 37,7 26,43 0,69 ɯ,7 163,7 290,7 56,3 1,6 2,9 

% ï  96,0 95,7  ï  ï 81,9 81,9 ï  81,3 82,8 

**D 2 103 37,9 28,3 0,71 ɯ 191,5 406,3 47,1 1,9 4,0 

D2 100 41,9 28,6 0,71 ɯ 161,2 334,6 47,1 1,6 3,3 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣ. 2 

ʊʃʋ 
ɺʽʢ, 

ʨʦʢʽʚ 
D, ʩʤ H, ʩʤ ʇʦʚʥ. ɹʦʥ.  

ʄɼɿ, 

ʤ
3
Ŀʛʘ

-1
 

ʄʟʘʛ., 

ʤ
3
Ŀʛʘ

-1
 
ʄɼɿ, % 

ȹM ʜʟ, 

ʤ
3
Ŀʛʘ

-1
 

ȹM, 

ʤ
3
Ŀʛʘ

-1
 

%  ï 90,5 99,0  ï  ï 118,8 121,4  ï 119,7 121,2 

**D 2 100 37,3 24,5 0,69 ɯɯ 187,7 292,3 64,2 1,9 2,9 

D2 100 35,9 25,5 0,69 ɯɯ 161,4 262,0 64,2 1,6 2,6 

%  ï 103,9 96,1  ï ï  116,3 111,6 ï  117,3 111,5 

ʇʨʠʤʽʪʢʘ. *ï ʟʘʛʘʣʴʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʩʝʨʝʜʥʽ ʪʘʢʩʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ ʜʣʷ ʚʩʽʻʾ ʛʨʫʧʠ ʣʽʩʽʚ ʟʘ ʧʦʭʦʜʞʝʥʥʷʤ 

ʧʦʚʠʜʽʣʴʥʦʾ ʙʘʟʠ; **ï ʩʝʨʝʜʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʪʘʢʩʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ ʜʣʷ ʥʘʩʘʜʞʝʥʴ ʚʠʟʥʘʯʝʥʦʛʦ ʚʽʢʫ ʪʘ ʙʦʥʽʪʝʪʫ 

ʧʦʚʠʜʽʣʴʥʦʾ ʙʘʟʠ; ʙʝʟ ʚʽʜʤʽʪʦʢ ï ʪʘʢʩʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ ʟ ʪʘʙʣʠʮʴ ʭʦʜʫ ʨʦʩʪʫ. 

 

ʉʧʽʚʩʪʘʚʣʝʥʥʷ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ ʟʘʧʘʩʫ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ (ʄɼɿ, ʤ
3
Ŀʛʘ

-1
), ʟʘʛʘʣʴʥʦʛʦ 

ʟʘʧʘʩʫ (ʄʟʘʛ., ʤ
3
Ŀʛʘ

-1
) ʥʘ ʛʝʢʪʘʨʽ, ʯʘʩʪʢʠ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ (ʄɼɿ, %) ʚ ʟʘʛʘʣʴʥʦʤʫ ʟʘʧʘʩʽ 

ʥʘʩʘʜʞʝʥʥʷ, ʩʝʨʝʜʥʴʦʾ ʟʤʽʥʠ ʟʘʧʘʩʫ ʜʣʷ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ (ȹM ʜʟ, ʤ
3
Ŀʛʘ

-1
) ʪʘ ʜʣʷ ʥʘʩʘʜʞʝʥʥʷ 

ʟʘʛʘʣʦʤ (ȹM, ʤ
3
Ŀʛʘ

-1
) ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʧʦʚʠʜʽʣʴʥʦʾ ʙʘʟʠ ʜʘʥʠʭ ɺʆ çʋʢʨʜʝʨʞʣʽʩʧʨʦʝʢʪè 

ʽʟ ʜʘʥʠʤʠ ʪʘʙʣʠʮʴ ʭʦʜʫ ʨʦʩʪʫ ʥʦʨʤʘʪʠʚʥʦ-ʜʦʚ̔ʜʢʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʦʚʝʜʝʥʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʧʦʚʥʦʪʠ ʽ ʙʦʥʽʪʝʪʽʚ ʥʘʩʘʜʞʝʥʴ ʪʘ ʯʘʩʪʢʠ ʟʘʧʘʩʫ ʜʫʙʘ ʚ ʟʘʛʘʣʴʥʦʤʫ ʟʘʧʘʩʽ ʣʽʩʦʩʪʘʥʫ ʙʘʟʠ 

ʜʘʥʠʭ. ʊʘʢʩʘʮʽʡʥʦ-ʣʽʩʽʚʥʠʯʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʦʨʤʘʣʴʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʙʣʠʮʴ 

ʭʦʜʫ ʨʦʩʪʫ ʽʟ ʧʦʚʥʦʪʦʶ 1,0, ʯʘʩʪʢʦʶ ʜʫʙʘ 100 % ʟʘ ʟʘʧʘʩʦʤ ʫ ʥʘʩʘʜʞʝʥʥʷʭ ɯ ʽ ɯɯ ʙʦʥʽʪʝʪʽʚ 

ʙʫʣʦ ʧʝʨʝʨʘʭʦʚʘʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʘʥʘʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʝʨʝʜʥʴʦʛʦ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ 

ʥʘʩʘʜʞʝʥʥʷ ʪʘ ʥʘʩʘʜʞʝʥʴ ʩʝʨʝʜʥʴʦʛʦ ʚʽʢʫ ʟʘ ʧʦʭʦʜʞʝʥʥʷʤ ʟ ʧʦʚʠʜʽʣʴʥʦʾ ʙʘʟʠ ʜʘʥʠʭ. ɺʠʩʦʪʘ 

ʪʘ ʜʽʘʤʝʪʨ ʜʣʷ ʣʽʩʦʩʪʘʥʽʚ ʟ ʙʘʟʠ ʜʘʥʠʭ ʦʙʯʠʩʣʝʥʽ ʷʢ ʩʝʨʝʜʥʽ ʘʨʠʬʤʝʪʠʯʥʽ ʚʝʣʠʯʠʥʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʩʚʽʜʯʘʪʴ, ʱʦ ʪʘʢʩʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 90-ʨʽʯʥʠʭ ʣʽʩʦʩʪʘʥʽʚ 

ɯ ʙʦʥʽʪʝʪʫ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʫ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ 

ʟʘʛʘʣʴʥʠʭ ʚ ʋʢʨʘʾʥʽ. ɼʝʱʦ ʢʨʘʱʝ ʥʘ ʉʫʤʱʠʥʽ ʨʦʩʪʫʪʴ ʧʦʨʦʩʣʝʚʽ ʣʽʩʦʩʪʘʥʠ ɯɯ ʙʦʥʽʪʝʪʫ. ɺ ʥʠʭ 

ʟʤʽʥʘ ʩʝʨʝʜʥʴʦʛʦ ʟʘʧʘʩʫ ʜʫʙʦʚʦʾ ʯʘʩʪʢʠ ʥʘ 9,3 % ʙʽʣʴʰʘ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʚ ʋʢʨʘʾʥʽ, ʘ ʟʘ ʟʘʧʘʩʦʤ 

ʥʘʩʘʜʞʝʥʥʷ ʟʘʛʘʣʦʤ ï ʥʘ 35 %. ɿʥʘʯʥʝ ʧʝʨʝʚʠʱʝʥʥʷ ʧʨʠʨʦʩʪʫ ʟʘʧʘʩʫ ʚ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʩʘʤʝ ʟʘ ʨʘʭʫʥʦʢ ʽʥʪʝʥʩʠʚʥʽʰʦʛʦ ʨʦʩʪʫ ʩʫʧʫʪʥʽʭ ʪʘ ʽʥʰʠʭ ʧʦʨʽʜ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ 

ʩʢʣʘʜʫ ʥʘʩʘʜʞʝʥʥʷ. ʋ 100-ʨʽʯʥʠʭ ʰʪʫʯʥʠʭ ʥʘʩʽʥʥʻʚʠʭ ʣʽʩʦʩʪʘʥʘʭ ɯ ʙʦʥʽʪʝʪʫ ʪʘʢʽ ʪʘʢʩʘʮʽʡʥʽ 

ʧʦʢʘʟʥʠʢʠ, ʷʢ ʟʘʛʘʣʴʥʠʡ ʟʘʧʘʩ ʥʘʩʘʜʞʝʥʥʷ, ʟʘʧʘʩ ʜʫʙʘ ʚ ʥʘʩʘʜʞʝʥʥʽ, ʟʤʽʥʘ ʟʘʧʘʩʫ, ʻ ʚʠʱʠʤʠ, 

ʥʽʞ ʟʘ ʪʘʙʣʠʮʷʤʠ ʭʦʜʫ ʨʦʩʪʫ, ʥʘ 12 %, ʘ ɯɯ ï ʥʘ 24,0 %. 

ʋ 100 ʨʦʢʽʚ ʟʘ ʟʘʧʘʩʦʤ ʣʽʩʦʩʪʘʥʠ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʥʘʩʽʥʥʻʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚ 

ʫʤʦʚʘʭ ʉʫʤʱʠʥʠ ʥʘ 16ï20 % ʧʝʨʝʚʝʨʰʫʶʪʴ ʣʽʩʦʩʪʘʥʠ ʜʫʙʘ ʪʘʢʦʛʦ ʞ ʚʽʢʫ ʚ ʋʢʨʘʾʥʽ. 

ɼʣʷ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʭʦʜʫ ʨʦʩʪʫ ʟʘ ʟʘʧʘʩʦʤ ʥʘʩʘʜʞʝʥʴ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʚ 

ʫʤʦʚʘʭ ʉʫʤʱʠʥʠ ʽ ʋʢʨʘʾʥʠ ʟʘʛʘʣʦʤ ʙʫʣʦ ʧʨʠʚʝʜʝʥʦ ʩʝʨʝʜʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʟʥʘʯʝʥʥʷ 

ʪʘʢʩʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦʚʠʜʽʣʴʥʦʾ ʙʘʟʠ ʜʦ ʧʦʢʘʟʥʠʢʽʚ ʨʦʩʪʫ ʥʦʨʤʘʣʴʥʠʭ ʯʠʩʪʠʭ ʜʫʙʦʚʠʭ 

ʥʘʩʘʜʞʝʥʴ ʪʘ ʚʽʜʦʙʨʘʞʝʥʦ ʛʨʘʬʽʯʥʦ, ʧʨʠʯʦʤʫ ʢʨʠʚʘ ɯ ʧʚ (ʧʦʚʠʜʽʣʴʥʘ ʙʘʟʘ ʜʘʥʠʭ) ʚʽʜʙʠʚʘʻ ʭʽʜ 

ʨʦʩʪʫ ʥʘʩʘʜʞʝʥʴ ɯ ʙʦʥʽʪʝʪʫ ʥʘ ʉʫʤʱʠʥʽ, ʢʨʠʚʘ ɯ ʥʤ (ʥʦʨʤʘʪʠʚʥʽ ʤʘʪʝʨʽʘʣʠ) ï ʭʽʜ ʨʦʩʪʫ 

ʧʦʚʥʠʭ ʜʫʙʦʚʠʭ ʣʽʩʦʩʪʘʥʽʚ ʚ ʫʤʦʚʘʭ ʋʢʨʘʾʥʠ. 

ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʜʘʥʽ ʟʘ ʚʽʢʦʤ ʪʘ ʟʘʧʘʩʦʤ ʘʧʨʦʢʩʠʤʫʶʪʴʩʷ ʨʽʚʥʷʥʥʷʤ ʧʦʣʽʥʦʤʫ 

ʪʨʝʪʴʦʛʦ ʩʪʫʧʝʥʷ Y= ax
3
+bx

2
+cx+d ʽʟ ʜʦʩʠʪʴ ʚʠʩʦʢʦʶ ʜʦʩʪʦʚʽʨʥʽʩʪʶ ʘʧʨʦʢʩʠʤʘʮʽʾ R

2
, ʷʢʘ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 0,7ï1,0. 

ʋ ʨʽʚʥʷʥʥʽ: 

Y ï ʟʘʧʘʩ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ, ʤ
3
Ŀʛʘ

-1
; 

x ï ʚʽʢ ʣʽʩʦʩʪʘʥʫ, ʨʦʢʽʚ; 

a, b, c, d ï ʢʦʝʬʽʮʽʻʥʪʠ ʨʽʚʥʷʥʥʷ (ʪʘʙʣ. 3). 

ɿʘ ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ ʜʘʥʠʤʠ ʜʠʥʘʤʽʢʠ ʟʘʧʘʩʽʚ ʧʦʚʥʠʭ ʣʽʩʦʩʪʘʥʽʚ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʟ ʚʽʢʦʤ 

ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ ʛʨʘʬʽʢʠ ʭʦʜʫ ʨʦʩʪʫ ʜʣʷ ʣʽʩʦʩʪʘʥʽʚ ɯ ʪʘ ɯɯ ʢʣʘʩʽʚ ʙʦʥʽʪʝʪʫ, ʦʩʢʽʣʴʢʠ ʟʘ ʮʠʤʠ 

ʙʦʥʽʪʝʪʘʤʠ ʨʦʩʪʝ ʦʩʥʦʚʥʘ ʤʘʩʘ ʥʘʩʘʜʞʝʥʴ ʥʘ ʉʫʤʱʠʥʽ.  
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ʊʘʙʣʠʮʷ 3 

ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʨʽʚʥʷʥʥʷ ʨʦʟʨʘʭʫʥʢʫ ʟʘʧʘʩʽʚ ʧʦʚʥʠʭ ʣʽʩʦʩʪʘʥʽʚ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʟʘ ʚʽʢʦʤ 

ɹʦʥʽʪʝʪ 
ʂʦʝʬʽʮʽʻʥʪʠ ʨʽʚʥʷʥʥʷ 

R
2
 

a b c d 

ɺʝʛʝʪʘʪʠʚʥʝ ʧʘʨʦʩʪʢʦʚʝ ʧʦʭʦʜʞʝʥʥʷ 

I ʧʚ 0,0004 -0,122 15,013 -162,59 0,71 

I ʥʤ -0,0001 -0,0155 8,2879 -43,923 1,00 

Iɯ ʧʚ 0,0001 -0,0477 8,7171 -50,854 0,69 

Iɯ ʥʤ -0,0002 0,0098 5,5254 -28,876 0,99 

ʅʘʩʽʥʥʻʚʝ ʰʪʫʯʥʝ ʧʦʭʦʜʞʝʥʥʷ 

I ʧʚ 0,00007 -0,0399 9,5308 -94,329 0,93 

I ʥʤ -0,0004 0,0425 4,3623 -30,556 1,00 

Iɯ ʧʚ -0,00005 -0,0046 6,1447 -56,6 0,93 

Iɯ ʥʤ -0,00003 -0,0007 4,6667 -39,357 0,99 

ʅʘʩʽʥʥʻʚʝ ʧʨʠʨʦʜʥʝ ʧʦʭʦʜʞʝʥʥʷ 

I ʧʚ -0,00006 -0,0138 7,8667 -75,528 0,79 

I ʥʤ 0,000004 -0,0224 7,5878 -61,999 1,00 

Iɯ ʧʚ -0,0001 0,0069 4,9609 -25,59 0,86 

Iɯ ʥʤ -0,00007 0,0024 4,6977 -31,327 1,00 

 

ʍʽʜ ʨʦʩʪʫ ʧʦʨʦʩʣʝʚʠʭ ʥʘʩʘʜʞʝʥʴ ɯ ʙʦʥʽʪʝʪʫ ʥʘ ʉʫʤʱʠʥʽ ʥʝ ʥʘʙʘʛʘʪʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʭʦʜʫ ʨʦʩʪʫ ʚ ʋʢʨʘʾʥʽ ʟʘʛʘʣʦʤ (ʨʠʩ. 5). ʈʽʟʥʠʮʷ ʫ ʨʦʩʪʽ ʟʘ ʟʘʧʘʩʦʤ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ Ñ3 %, ʘ 

ʧʽʩʣʷ 80 ʨʦʢʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ ʟʘʧʘʩʽʚ. ʋ ʣʽʩʦʩʪʘʥʽʚ ɯɯ ʙʦʥʽʪʝʪʫ ʥʘ 

ʉʫʤʱʠʥʽ ʢʨʘʱʠʤ ʨʦʩʪʦʤ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 30 ʽ 40-ʨʽʯʥʽ ʣʽʩʦʩʪʘʥʠ ʽʟ ʨʽʟʥʠʮʝʶ ʫ ʟʘʧʘʩʽ ʜʦ 16ï

20 %. ɿ ʯʘʩʦʤ ʮʷ ʨʽʟʥʠʮʷ ʟʤʝʥʰʫʻʪʴʩʷ ʽ ʫ 100 ʨʦʢʽʚ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 5 %. 

 
ʈʠʩ. 5 ï ʍʽʜ ʨʦʩʪʫ ʟʘ ʟʘʧʘʩʦʤ ʣʽʩʦʩʪʘʥʽʚ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʘʨʦʩʪʢʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚ 

ʫʤʦʚʘʭ ʉʫʤʱʠʥʠ ʽ ʋʢʨʘʾʥʠ ʟʘʛʘʣʦʤ 

 

ʅʘʩʽʥʥʻʚʽ ʧʦʚʥʽ ʰʪʫʯʥʽ ʜʫʙʦʚʽ ʥʘʩʘʜʞʝʥʥʷ ʉʫʤʱʠʥʠ ʚʠʨʽʟʥʷʶʪʴʩʷ ʢʨʘʱʠʤ ʨʦʩʪʦʤ ʟʘ 

ʟʘʧʘʩʦʤ, ʽ ʨʽʟʥʠʮʷ ʚ ʘʙʩʦʣʶʪʥʠʭ ʦʜʠʥʠʮʷʭ ʟ ʚʽʢʦʤ ʟʨʦʩʪʘʻ (ʨʠʩ. 6). ʋ 90 ʨʦʢʽʚ ʾʭʥʽʡ ʟʘʧʘʩ ʥʘ 

ʉʫʤʱʠʥʽ ʫ ʥʘʩʘʜʞʝʥʥʷʭ ɯ ʙʦʥʽʪʝʪʫ ʩʪʘʥʦʚʠʪʴ 491 ʤ
3
Ŀʛʘ

-1
, ʘ ʟʘ ʟʘʛʘʣʴʥʠʤʠ ʪʘʙʣʠʮʷʤʠ ʭʦʜʫ 

ʨʦʩʪʫ ʚ ʋʢʨʘʾʥʽ ï 415 ʤ
3
Ŀʛʘ

-1
, ʫ ʥʘʩʘʜʞʝʥʥʷʭ ɯɯ ʙʦʥʽʪʝʪʫ ï 423 ʽ 331 ʤ

3
Ŀʛʘ

-1
 ʚʽʜʧʦʚʽʜʥʦ. ʋ 

ʚʽʜʥʦʩʥʠʭ ʦʜʠʥʠʮʷʭ ʟʘʧʘʩʠ ʚ ʥʘʩʘʜʞʝʥʥʷʭ ɯ ʙʦʥʽʪʝʪʫ ʥʘ ʉʫʤʱʠʥʽ ʻ ʚʠʱʠʤʠ ʥʘ 18,5 %, ɯɯ 

ʙʦʥʽʪʝʪʫ ï ʥʘ 27,6 % (ʜʠʚ. ʨʠʩ. 6). 
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ʈʠʩ. 6 ï ʍʽʜ ʨʦʩʪʫ ʟʘ ʟʘʧʘʩʦʤ ʧʦʚʥʠʭ ʣʽʩʦʩʪʘʥʽʚ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʰʪʫʯʥʦʛʦ ʥʘʩʽʥʥʻʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚ 

ʫʤʦʚʘʭ ʉʫʤʱʠʥʠ ʽ ʋʢʨʘʾʥʠ ʟʘʛʘʣʦʤ 
 

ɿ ʛʨʘʬʽʢʘ ʪʘʢʦʞ ʚʠʜʥʦ, ʱʦ ʥʘ ʉʫʤʱʠʥʽ ʣʽʩʦʚʽ ʢʫʣʴʪʫʨʠ ʩʪʚʦʨʶʚʘʣʠʩʷ ʜʘʚʥʦ, ʽ ʥʘʡʩʪʘʨʽʰʽ 

ʟ ʥʠʭ ʤʘʶʪʴ ʚʽʢ ʧʦʥʘʜ 150 ʨʦʢʽʚ. ɼʘʥʽ ʭʦʜʫ ʨʦʩʪʫ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ ʚ ʋʢʨʘʾʥʽ ʟʘʬʽʢʩʦʚʘʥʽ ʥʘ 

ʤʝʞʽ ʣʠʰʝ 90 ʨʦʢʽʚ. 

ʍʽʜ ʨʦʩʪʫ ʟʘ ʟʘʧʘʩʦʤ ʧʦʚʥʠʭ ʣʽʩʦʩʪʘʥʽʚ ʜʫʙʘ ɯ ʽ ɯɯ ʙʦʥʽʪʝʪʽʚ ʧʨʠʨʦʜʥʦʛʦ ʥʘʩʽʥʥʻʚʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʚ ʫʤʦʚʘʭ ʉʫʤʱʠʥʠ ʪʘʢʦʞ ʚʠʧʝʨʝʜʞʘʻ ʟʘʛʘʣʴʥʠʡ ʚ ʋʢʨʘʾʥʽ (ʨʠʩ. 7). ɿʘʧʘʩ 

ʚʽʢʦʚʠʭ ʜʽʙʨʦʚ ʉʫʤʱʠʥʠ ɯ ʙʦʥʽʪʝʪʫ ʤʘʶʪʴ 513 ʤ
3
Ŀʛʘ

-1
 (ʩʝʨʝʜʥʽʡ ʚ ʋʢʨʘʾʥʽ ï 477 ʤ

3
Ŀʛʘ

-1
), ɯɯ 

ʙʦʥʽʪʝʪʫ ï 440 ʤ
3
Ŀʛʘ

-1 
(ʚ ʋʢʨʘʾʥʽ ï 392 ʤ

3
Ŀʛʘ

-1
), ʪʦʙʪʦ ʧʝʨʝʚʝʨʰʫʶʪʴ ʧʦʢʘʟʥʠʢ ʚ ʋʢʨʘʾʥʽ ʥʘ 7,6 

ʽ 12,2 % ʚʽʜʧʦʚʽʜʥʦ. 

 
ʈʠʩ. 7ï ʍʽʜ ʨʦʩʪʫ ʟʘ ʟʘʧʘʩʦʤ ʧʦʚʥʠʭ ʣʽʩʦʩʪʘʥʽʚ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʥʘʩʽʥʥʻʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ  

ʚ ʫʤʦʚʘʭ ʉʫʤʱʠʥʠ ʽ ʋʢʨʘʾʥʠ ʟʘʛʘʣʦʤ 

 

ɺʠʩʥʦʚʢʠ: ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʣʽʩʦʪʠʧʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʚʠʜʽʣʴʥʦʾ 

ʙʘʟʠ ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷ ʚʢʨʠʪʠʭ ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʟʝʤʝʣʴ ʚ ʝʜʘʪʦʧʘʭ ʩʚʽʞʦʛʦ ʛʨʫʜʫ ʪʘ 

ʩʫʛʨʫʜʫ ʫ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ ʧʣʦʱʘ ʣʽʩʦʩʪʘʥʽʚ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʩʪʘʥʦʚʠʪʴ 93,7 % ʚʽʜ ʾʭʥʴʦʾ 

ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ.  
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ʅʘʡʚʠʱʘ ʯʘʩʪʢʘ ʜʫʙʘ ʟʘ ʟʘʧʘʩʦʤ ʚ ʩʢʣʘʜʽ ʥʘʩʘʜʞʝʥʥʷ ʥʘʷʚʥʘ ʚ ʰʪʫʯʥʠʭ ʥʘʩʽʥʥʻʚʠʭ 

ʣʽʩʦʩʪʘʥʘʭ, ʜʝ ʚʦʥʘ ʩʪʘʥʦʚʠʪʴ 79,1 %. ʋ ʚʝʛʝʪʘʪʠʚʥʠʭ ʧʘʨʦʩʪʢʦʚʠʭ ʪʘ ʧʨʠʨʦʜʥʠʭ ʥʘʩʽʥʥʻʚʠʭ 

ʣʽʩʦʩʪʘʥʘʭ ʚʦʥʘ ʜʦʨʽʚʥʶʻ 66,2 ʪʘ 66,3 % ʚʽʜʧʦʚʽʜʥʦ. 

ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʭʦʜʫ ʨʦʩʪʫ ʧʦʚʥʠʭ ʣʽʩʦʩʪʘʥʽʚ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ɯ ʪʘ ɯɯ ʙʦʥʽʪʝʪʽʚ 

ʉʫʤʱʠʥʠ ʟ ʭʦʜʦʤ ʨʦʩʪʫ ʣʽʩʦʩʪʘʥʽʚ ʟʘʛʘʣʦʤ ʚ ʋʢʨʘʾʥʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʜʫʙʦʚʠʭ ʣʽʩʦʩʪʘʥʽʚ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʫ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ ʬʘʢʪʠʯʥʦ ʜʦʨʽʚʥʶʻ 

ʩʝʨʝʜʥʽʡ ʚ ʋʢʨʘʾʥʽ. ʅʘʡʢʨʘʱʠʤ ʨʦʩʪʦʤ ʚʠʨʽʟʥʷʶʪʴʩʷ ʣʽʩʦʩʪʘʥʠ ʰʪʫʯʥʦʛʦ ʥʘʩʽʥʥʻʚʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ, ʷʢʽ ʟʘ ʟʘʧʘʩʘʤʠ ʫ 90 ʨʦʢʽʚ ʧʝʨʝʚʠʱʫʶʪʴ ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʜʫʙʦʚʠʭ ʣʽʩʦʩʪʘʥʽʚ ʚ 

ʋʢʨʘʾʥʽ ʤʘʡʞʝ ʥʘ 28 %. ʇʨʠʨʦʜʥʽ ʥʘʩʽʥʥʻʚʽ ʣʽʩʦʩʪʘʥʠ ɯ ʙʦʥʽʪʝʪʫ ʚ 100 ʨʦʢʽʚ ʤʘʶʪʴ ʙʽʣʴʰʠʡ 

ʟʘʧʘʩ ʤʘʡʞʝ ʥʘ 8 %, ɯɯ ʙʦʥʽʪʝʪʫ ï ʥʘ 12 % ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʩʝʨʝʜʥʽʤʠ ʟʘʧʘʩʘʤʠ ʧʦʚʥʠʭ ʜʫʙʦʚʠʭ 

ʣʽʩʦʩʪʘʥʽʚ ʚ ʋʢʨʘʾʥʽ. 

 
ʉʇʀʉʆʂ ʃɯʊɽʈɸʊʋʈʀ 
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FOREST TYPOLOGY STRUCTURE AND PRODUCTIVITY OF PEDUNCULATE OAK FOREST STANDS 

OF DIFFERENT ORIGIN IN THE SUMY REGION 

1. Sumy Regional Department of Forestry and Hunting 

2. Ukrainian Research Institute of Forestry and Forest Melioration named after G. M. Vysotsky 

A forest typology analysis are made for oak forest stands of different origin at forest enterprises of Sumy Regional 

Department of Forestry and Hunting, located in the forest-steppe zone. According to the types of forest site conditions, 

the distribution of oakeries in area and their forest inventory indexes are analyzed and their growth and productivity are 

assessed. In edatopes of fresh fertile site type and fresh fairly fertile site type there are 93.7 % of area of oak forest 

stands. It is found that the wood volume of dense oak forest stands of Sumy region in edatope D2 is 5ï28 % higher 

depending on the age and origin compared to the average one in Ukraine. The natural seminal and artificial seminal 

forest stands have the best growth by wood volume. 

K e y  w o r d s : pedunculate oak, forest stand, edatope, forest condition type. 
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ʃɽʉʆʊʀʇʆʃʆɻʀʏɽʉʂɸʗ ʉʊʈʋʂʊʋʈɸ ʀ ʇʈʆɼʋʂʊʀɺʅʆʉʊʔ ʈɸɿʅʓʍ ʇʆ ʇʈʆʀʉʍʆɾɼɽʅʀʖ 

ɼʈɽɺʆʉʊʆɽɺ ɼʋɹɸ ʆɹʓʂʅʆɺɽʅʅʆɻʆ ʅɸ ʉʋʄʑʀʅɽ 

1. ʉʫʤʩʢʦʝ ʦʙʣʘʩʪʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʣʝʩʥʦʛʦ ʠ ʦʭʦʪʥʠʯʴʝʛʦ ʭʦʟʷʡʩʪʚʘ 

2. ʋʢʨʘʠʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʮʠʠ 

ʠʤ. ɻ. ʅ. ɺʳʩʦʮʢʦʛʦ 

ʇʨʦʚʝʜʝʥ ʣʝʩʦʪʠʧʦʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʨʘʟʥʳʭ ʧʦ ʧʨʦʠʩʭʦʞʜʝʥʠʶ ʜʫʙʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʉʫʤʩʢʦʛʦ ʦʙʣʘʩʪʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʣʝʩʥʦʛʦ ʠ ʦʭʦʪʥʠʯʴʝʛʦ ʭʦʟʷʡʩʪʚʘ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ʃʝʩʦʩʪʝʧʥʦʡ ʟʦʥʝ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʠʧʘʤʠ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʜʫʙʨʘʚ ʧʦ ʧʣʦʱʘʜʷʤ, ʠʭ ʣʝʩʦʚʦʜʩʪʚʝʥʥʦ-ʪʘʢʩʘʮʠʦʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʠ ʜʘʥʘ ʦʮʝʥʢʘ ʠʭ ʨʦʩʪʘ ʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ɺ 

ʵʜʘʪʦʧʘʭ ʩʚʝʞʝʛʦ ʛʨʫʜʘ ʠ ʩʫʛʨʫʜʘ ʩʦʩʨʝʜʦʪʦʯʝʥʦ 93,7 % ʧʣʦʱʘʜʠ ʜʨʝʚʦʩʪʦʝʚ ʜʫʙʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʘʧʘʩ 

ʧʦʣʥʳʭ ʜʨʝʚʦʩʪʦʝʚ ʜʫʙʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʉʫʤʱʠʥʳ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʨʘʩʪʘ ʠ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʵʜʘʪʦʧʝ D2 ʥʘ 

5ï28 % ʚʳʰʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩʦ ʩʨʝʜʥʠʤ ʧʦ ʋʢʨʘʠʥʝ. ʃʫʯʰʠʤ ʨʦʩʪʦʤ ʧʦ ʟʘʧʘʩʫ ʦʪʣʠʯʘʶʪʩʷ ʝʩʪʝʩʪʚʝʥʥʳʝ 

ʩʝʤʝʥʥʳʝ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʩʝʤʝʥʥʳʝ ʥʘʩʘʞʜʝʥʠʷ. 

ʂʣʶʯʝʳʝ ʩʣʦʚʘ: ʜʫʙ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʜʨʝʚʦʩʪʦʡ, ʵʜʘʪʦʧ, ʪʠʧ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ. 
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ʅʘʮʽʦʥʘʣʴʥʠʡ ʣʽʩʦʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʋʢʨʘʾʥʠ  

 

ʅʘʚʝʜʝʥʦ ʩʪʠʩʣʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʫ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʜʝʢʦʨʘʪʠʚʥʠʭ 

ʬʦʨʤ Thuja occidentalis L. ʇʨʝʜʩʪʘʚʣʝʥʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʨʦʚʝʜʝʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ 

ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ ʞʠʚʮʶʚʘʥʥʷʤ ʪʘʢʠʭ ʜʝʢʦʨʘʪʠʚʥʠʭ ʬʦʨʤ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʚʠʜʫ: 'Aurea', 'Smaragd', 

'Bodmeri', 'Danica nana' ʪʘ 'Elegantissima' ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʨʴʦʭ ʥʘʡʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʭ ʢʦʤʝʨʮʽʡʥʠʭ 

ʩʪʠʤʫʣʷʪʦʨʽʚ ʫʢʦʨʽʥʝʥʥʷ. ɼʝʪʘʣʴʥʦ ʦʧʠʩʘʥʦ ʚʠʢʦʨʠʩʪʘʥʫ ʤʝʪʦʜʠʢʫ ʜʦʩʣʽʜʞʝʥʴ: ʪʝʨʤʽʥʠ ʟʘʛʦʪʽʚʣʽ ʞʠʚʮʽʚ ʪʘ 

ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʽʚ, ʚʠʜʠ ʟʘʩʪʦʩʦʚʘʥʠʭ ʩʪʠʤʫʣʷʪʦʨʽʚ ʽ ʪʠʧ ˇʨʫʥʪʦʚʦʛʦ ʩʫʙʩʪʨʘʪʫ. ʋʟʘʛʘʣʴʥʝʥʦ, 

ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʪʘ ʥʘʚʝʜʝʥʦ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ. ʅʘʡʙʽʣʴʰʝ ʫʢʦʨʽʥʝʥʥʷ ʟʜʝʨʝʚôʷʥʽʣʠʭ ʞʠʚʮʽʚ ʜʝʢʦʨʘʪʠʚʥʠʭ 

ʬʦʨʤ ʪʫʾ ʟʘʭʽʜʥʦʾ ʟʘʙʝʟʧʝʯʫʻ ʦʙʨʦʙʢʘ ʩʪʠʤʫʣʷʪʦʨʦʤ çɻʝʪʝʨʦʘʫʢʩʠʥ ʉʫʧʝʨè, ʘ ʥʘʡʙʽʣʴʰʝ ʫʢʦʨʽʥʝʥʥʷ ʟʝʣʝʥʠʭ 

ʞʠʚʮʽʚ ï ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʝʨʮʽʡʥʦʛʦ ʧʨʝʧʘʨʘʪʫ çʂʦʨʥʝʚʽʥè. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: Thuja occidentalis L., ʜʝʢʦʨʘʪʠʚʥʘ ʬʦʨʤʘ, ʩʪʠʤʫʣʷʪʦʨ ʫʢʦʨʽʥʝʥʥʷ, ʨʦʟʤʥʦʞʝʥʥʷ, ʞʠʚʝʮʴ. 

 

ɺʩʪʫʧ. ɿʝʣʝʥʽ ʥʘʩʘʜʞʝʥʥʷ ʚ ʤʽʩʴʢʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʚʠʢʦʥʫʶʪʴ ʢʣʽʤʘʪʦʨʝʛʫʣʶʚʘʣʴʥʫ ʪʘ 

ʩʘʥʽʪʘʨʥʦ-ʝʢʦʣʦʛʽʯʥʫ ʨʦʣʴ ʫ ʧʦʢʨʘʱʝʥʥʽ ʪʘ ʦʟʜʦʨʦʚʣʝʥʥʽ ʩʝʨʝʜʦʚʠʱʘ ʧʨʦʞʠʚʘʥʥʷ ʣʶʜʠʥʠ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʦʜʥʠʤ ʽʟ ʥʘʡʧʦʧʫʣʷʨʥʽʰʠʭ ʚʠʜʽʚ ʫ ʦʟʝʣʝʥʝʥʥʽ, ʷʢ ʢʦʤʫʥʘʣʴʥʦʤʫ ʪʘʢ ʽ 

ʧʨʠʚʘʪʥʦʤʫ, ʻ ʪʫʷ ʟʘʭʽʜʥʘ (Thuja occidentalis L., çʞʠʪʪʻʚʝ ʜʝʨʝʚʦè), ʷʢʘ ʚʽʜʦʤʘ ʫ ɭʚʨʦʧʽ ʱʝ ʟ 

1545 ʨ. ʊʘʢʦʞ ʮʝʡ ʚʠʜ ʰʠʨʦʢʦ ʢʫʣʴʪʠʚʫʶʪʴ ʧʦ ʚʩʽʡ ɭʚʨʦʧʽ ʪʘ ʚ ʋʢʨʘʾʥʽ ʟʦʢʨʝʤʘ, ʜʝ ʚʽʥ 

ʟôʷʚʠʚʩʷ ʥʘʧʨʠʢʽʥʮʽ ʍVɯɯɯ ʩʪʦʣʽʪʪʷ [1, 5ï6, 9].  

ɼʦʩʣʽʜʞʫʚʘʥʠʡ ʚʠʜ (ʪʠʧʦʚʦʾ ʬʦʨʤʠ) ï ʚʽʯʥʦʟʝʣʝʥʝ ʜʝʨʝʚʦ ʘʙʦ ʯʘʛʘʨʥʠʢ, ʷʢʠʡ ʚ ʫʤʦʚʘʭ 

ʧʨʠʨʦʜʥʦʛʦ ʘʨʝʘʣʫ, ʷʢ ʟʘʟʥʘʯʘʻ ʥʠʟʢʘ ʘʚʪʦʨʽʚ, ʤʦʞʝ ʩʷʛʘʪʠ ʚʠʩʦʪʠ 30 ʤ [4, 15, 18], ʽʟ ʚʫʟʴʢʦ-

ʢʦʥʽʯʥʦʶ ʢʨʦʥʦʶ ʪʘ ʛʘʣʫʞʝʥʥʷʤ ʛʽʣʦʢ ʫ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ ʧʣʦʱʠʥʽ. ʂʦʨʘ ʟʘʚʪʦʚʰʢʠ 0,5ï1 ʩʤ, 

ʚʽʜ ʯʝʨʚʦʥʫʚʘʪʦʛʦ ʜʦ ʩʽʨʦ-ʢʦʨʠʯʥʝʚʦʛʦ ʢʦʣʴʦʨʫ, ʜʨʽʙʥʦʪʨʽʱʠʥʫʚʘʪʘ, ʚʦʣʦʢʥʠʩʪʘ, ʟʣʫʱʫʻʪʴʩʷ 

ʪʦʥʢʠʤʠ ʧʘʩʤʘʤʠ [3ï7, 13ï15]. ɺʝʣʠʢʝ ʬʦʨʤʦʚʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʪʫʾ ʟʘʭʽʜʥʦʾ ʜʘʻ ʟʤʦʛʫ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʾ ʚ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʠʭ ʢʦʤʧʦʟʠʮʽʷʭ ʷʢ ʨʝʛʫʣʷʨʥʦʛʦ, ʪʘʢ ʽ ʧʝʡʟʘʞʥʦʛʦ 

ʧʣʘʥʫʚʘʥʥʷ [1]. ʅʘʧʨʠʢʣʘʜ, ʚʽʜʦʤʽ ʞʠʚʦʧʣʦʪʠ ʽʟ ʪʫʾ ʟʘʭʽʜʥʦʾ, ʷʢʽ ʽʩʥʫʶʪʴ ʧʦʥʘʜ ʩʪʦ ʨʦʢʽʚ ʪʘ 

ʜʦʩʽ ʚʠʢʦʥʫʶʪʴ ʧʦʢʣʘʜʝʥʽ ʥʘ ʥʠʭ ʬʫʥʢʮʽʾ. ɼʦʚʦʣʽ ʯʘʩʪʦ ʪʫʶ ʩʘʜʷʪʴ ʫ ʚʠʛʣʷʜʽ çʞʠʚʠʭ ʩʪʽʥè, 

ʦʩʢʽʣʴʢʠ ʥʝʶ ʤʦʞʥʘ ʚʽʜʤʝʞʫʚʘʪʠ ʦʢʨʝʤʽ ʝʣʝʤʝʥʪʠ ʧʘʨʢʫ ʯʠ ʩʘʜʫ ʨʽʟʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ, ʧʨʠʭʦʚʘʪʠ ʧʝʚʥʽ ʥʝʜʝʢʦʨʘʪʠʚʥʽ ʦʙôʻʢʪʠ ʪʘ ʩʧʨʷʤʫʚʘʪʠ ʚʽʜʚʽʜʫʚʘʯʘ ʧʘʨʢʫ ʫ 

ʧʝʚʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟ ʤʝʪʦʶ ʨʦʟʧʦʜʽʣʫ ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʦʱʦ 

[9]. ʂʦʤʧʦʟʠʮʽʾ ʽʟ ʬʦʨʤ ʪʫʾ ʟʘʭʽʜʥʦʾ ʽʟ ʟʘʛʦʩʪʨʝʥʠʤʠ ʽ ʚʠʜʦʚʞʝʥʠʤʠ ʢʨʦʥʘʤʠ, ʟʽʙʨʘʥʽ 

ʦʜʥʦʨʽʜʥʠʤʠ ʢʦʤʧʘʢʪʥʠʤʠ ʛʨʫʧʘʤʠ, ʥʘʜʘʜʫʪʴ ʧʝʡʟʘʞʫ ʜʠʥʘʤʽʯʥʦʩʪʽ ʪʘ ʩʪʚʦʨʷʪʴ 

ʜʝʢʦʨʘʪʠʚʥʠʡ ʘʢʮʝʥʪ ʧʨʠ ʚʭʦʜʽ ʫ ʧʘʨʢ ʘʙʦ ʙʽʣʷ ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʩʧʦʨʫʜʠ ʯʠ ʤʦʥʫʤʝʥʪʫ. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʧʝʚʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʨʽʟʥʦʚʽʢʦʚʠʭ ʝʢʟʝʤʧʣʷʨʽʚ ʤʦʞʝ ʙʫʪʠ ʜʦʩʷʛʥʫʪʘ ʩʠʤʝʪʨʽʷ 

ʘʙʦ ʘʩʠʤʝʪʨʽʷ ʟʘʛʘʣʴʥʦʾ ʢʦʤʧʦʟʠʮʽʾ, ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ. ʏʘʛʘʨʥʠʢʦʚʽ ʬʦʨʤʠ ʪʫʾ ʻ 

ʜʫʞʝ ʝʬʝʢʪʥʠʤʠ ʫ ʢʦʤʧʦʟʠʮʽʷʭ ʙʘʛʘʪʦʷʨʫʩʥʠʭ ʛʨʫʧ ʷʢ ʥʠʟʴʢʦʨʦʩʣʠʡ ʝʣʝʤʝʥʪ [1, 9].  

ʆʟʥʘʡʦʤʣʝʥʥʷ ʟ ʨʠʥʢʦʤ ʪʘ ʘʩʦʨʪʠʤʝʥʪʦʤ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ, ʷʢʠʡ 

ʨʝʘʣʽʟʫʶʪʴ ʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʩʘʜʦʚʠʭ ʮʝʥʪʨʘʭ, ʜʦʚʝʣʦ, ʱʦ ʤʦʨʬʦʣʦʛʽʯʥʽ ʬʦʨʤʠ ʜʦʩʣʽʜʞʫ-

ʚʘʥʦʛʦ ʚʠʜʫ ʢʦʨʠʩʪʫʶʪʴʩʷ ʜʫʞʝ ʚʝʣʠʢʠʤ ʧʦʧʠʪʦʤ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʜʦʚʦʣʽ ʚʠʩʦʢʫ ʚʘʨʪʽʩʪʴ 

ʮʠʭ ʨʦʩʣʠʥ [19ï20]. ɺʨʘʭʦʚʫʶʯʠ ʥʘʚʝʜʝʥʝ ʚʠʱʝ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʪʘ 

ʘʢʪʫʘʣʴʥʽʩʪʴ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʩʧʦʩʦʙʽʚ ʨʦʟʤʥʦʞʝʥʥʷ ʜʝʢʦʨʘʪʠʚʥʠʭ ʬʦʨʤ ʪʫʾ ʟʘʭʽʜʥʦʾ. 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʚʠʷʚʣʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʥʫʪʨʽʰʥʴʦʚʠʜʦʚʦʛʦ ʧʦʣʽʤʦʨʬʽʟʤʫ ʪʫʾ ʟʘʭʽʜʥʦʾ 

ʥʘ ʦʩʥʦʚʽ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ; ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʢʠ ʨʦʟʤʥʦʞʝʥʥʷ ʜʝʢʦʨʘʪʠʚʥʠʭ ʬʦʨʤ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʚʠʜʫ ʞʠʚʮʶʚʘʥʥʷʤ: ʧʽʜʙʽʨ ʦʧʪʠʤʘʣʴʥʠʭ ʪʝʨʤʽʥʽʚ ʟʘʛʦʪʽʚʣʽ ʞʠʚʮʽʚ ʪʘ 

ʧʨʦʚʝʜʝʥʥʷ ʞʠʚʮʶʚʘʥʥʷ; ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʢʦʤʝʨʮʽʡʥʠʭ 

ʩʪʠʤʫʣʷʪʦʨʽʚ ʫʢʦʨʽʥʝʥʥʷ ʥʘ ʨʠʟʦʛʝʥʝʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʦʨʤ Thuja occidentalis L. 

                                                 
*
 É ʄ. ʄ. ʃʽʩʦʚʠʡ, ʄ. ʄ. ɻʫʟʴ, 2015 
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ʆʙôʻʢʪʠ ʽ ʤʝʪʦʜʠʢʘ. ʆʙôʻʢʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʜʝʢʦʨʘʪʠʚʥʽ ʬʦʨʤʠ Thuja 

occidentalis L., ʷʢʽ ʻ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʚ ʦʟʝʣʝʥʝʥʥʽ ʪʝʨʠʪʦʨʽʡ ʨʽʟʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ 

ʧʨʠʟʥʘʯʝʥʥʷ: 'Aurea', 'Smaragd', 'Bodmeri', 'Danica nana' ʪʘ 'Elegantissima'. 

ɺʥʫʪʨʽʰʥʴʦʚʠʜʦʚʫ ʤʽʥʣʠʚʽʩʪʴ Thuja occidentalis L. (ʧʦʣʽʤʦʨʬʽʟʤ) ʜʦʩʣʽʜʞʫʚʘʣʠ ʪʘ 

ʢʣʘʩʠʬʽʢʫʚʘʣʠ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ. 

ɼʣʷ ʨʦʟʤʥʦʞʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʦʨʤ ʪʫʾ ʟʘʭʽʜʥʦʾ ʙʫʣʦ ʦʙʨʘʥʝ ʞʠʚʮʶʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ 

ʮʝʡ ʩʧʦʩʽʙ ʙʘʟʫʻʪʴʩʷ ʥʘ ʷʚʠʱʽ ʪʦʪʠʧʦʪʝʥʪʥʦʩʪʽ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʜʘʻ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʧʦʪʦʤʩʪʚʦ 

ʛʝʥʝʪʠʯʥʦ ʽʜʝʥʪʠʯʥʝ ʤʘʪʝʨʠʥʩʴʢʽʾ ʨʦʩʣʠʥʽ. 

ɼʦʩʣʽʜʠ ʟ ʨʦʟʤʥʦʞʝʥʥʷ ʜʝʢʦʨʘʪʠʚʥʠʭ ʬʦʨʤ ʪʫʾ ʟʘʭʽʜʥʦʾ ʞʠʚʮʶʚʘʥʥʷʤ ʤʠ ʧʨʦʚʦʜʠʣʠ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʜʝʢʦʨʘʪʠʚʥʦʛʦ ʨʦʟʩʘʜʥʠʢʘ ɼʝʨʞʘʚʥʦʛʦ ʙʦʪʘʥʽʯʥʦʛʦ ʩʘʜʫ ʅʃʊʋ ʋʢʨʘʾʥʠ (ʤ. ʃʴʚʽʚ) 

ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʤʝʪʦʜʠʢʘʤʠ. ɿʘʛʘʣʦʤ ʫʚʝʩʴ ʧʨʦʮʝʩ ʤʦʞʥʘ ʫʤʦʚʥʦ ʨʦʟʜʽʣʠʪʠ ʥʘ ʪʘʢʽ 

ʝʪʘʧʠ: ʚʠʙʽʨ ʤʘʪʦʯʥʠʭ ʨʦʩʣʠʥ; ʟʘʛʦʪʽʚʣʷ ʞʠʚʮʽʚ; ʦʙʨʦʙʽʪʦʢ ʞʠʚʮʽʚ ʩʪʠʤʫʣʷʪʦʨʘʤʠ ʢʦʨʝʥʝ-

ʫʪʚʦʨʝʥʥʷ; ʧʽʢʽʨʫʚʘʥʥʷ ʞʠʚʮʽʚ ʫ ʩʫʙʩʪʨʘʪ, ʦʙʣʽʢ ʞʠʚʮʽʚ ʪʘ ʜʦʛʣʷʜʠ ʟʘ ʥʠʤʠ [2]. 

ʗʢ ʤʘʪʦʯʥʽ ʨʦʩʣʠʥʠ ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚʽʜʥʦʩʥʦ ʤʦʣʦʜʽ ʨʦʩʣʠʥʠ (ʚʽʢʦʤ 4ï6 ʨʦʢʽʚ), ʱʦ  

ʟʘʙʝʟʧʝʯʫʻ ʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ [2]. ɯʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʬʦʨʤ ʤʠ ʟʘʛʦʪʦʚʣʷʣʠ ʷʢ ʟʜʝʨʝʚôʷʥʽʣʽ 

(ʟʠʤʦʚʽ), ʪʘʢ ʽ ʟʝʣʝʥʽ (ʣʽʪʥʽ) ʩʪʝʙʣʦʚʽ ʞʠʚʮʽ ʽʟ çʧôʷʪʢʦʶè (ʨʠʩ. 1ï2), ʥʘ ʷʢʠʭ ʚʢʦʨʦʯʫʚʘʣʠ 

ʣʠʩʪʢʦʚʽ ʧʣʘʩʪʠʥʠ ʧʨʠʙʣʠʟʥʦ ʥʘ ʧʦʣʦʚʠʥʫ (ʚʠʜʘʣʷʶʯʠ ʭʚʦʶ ʟ ʥʠʞʥʴʦʾ ʯʘʩʪʠʥʠ ʞʠʚʮʷ) ʟ 

ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʪʨʘʥʩʧʽʨʘʮʽʾ ʪʘ, ʚʽʜʧʦʚʽʜʥʦ, ʟʘʧʦʙʽʛʘʥʥʷ ʜʝʬʽʮʠʪʫ ʚʦʣʦʛʠ. ʇʽʢʽʨʫʚʘʥʥʷ 

ʟʠʤʦʚʠʭ ʞʠʚʮʽʚ ʚʠʢʦʥʫʚʘʣʠ ʫ ʧʝʨʰʽʡ ʧʦʣʦʚʠʥʽ ʙʝʨʝʟʥʷ, ʘ ʣʽʪʥʽʭ ï ʫ ʣʠʧʥʽ. 

  
 

ʈʠʩ. 1 ï ɾʠʚʝʮʴ Thuja occidentalis L. 'Smaragd'  

 

ʈʠʩ ï 2. ɾʠʚʝʮʴ Thuja occidentalis L. 'Aurea'  

  

ɼʣʷ ʧʨʠʰʚʠʜʰʝʥʥʷ ʫʢʦʨʽʥʝʥʥʷ ʤʠ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʥʘʩʪʫʧʥʽ ʢʦʤʝʨʮʽʡʥʽ ʩʪʠʤʫʣʷʪʦʨʠ 

ʨʦʩʪʫ, ʷʢʽ ʻ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʪʘ ʧʦʧʫʣʷʨʥʠʤʠ ʫ ʪʦʨʛʽʚʝʣʴʥʠʭ ʤʝʨʝʞʘʭ: çɻʝʪʝʨʦʘʫʢʩʠʥè 

(çʊʝʭʥʦʵʢʩʧʦʨʪè), çɻʝʪʝʨʦʘʫʢʩʠʥ ʉʫʧʝʨè (çʌʘʨʤʙʠʦʤʝʜè), çʂʦʨʥʝʚʽʥè (çɸʛʨʦʩʠʥʪʝʟè), ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʾʭʥʽʭ ʽʥʩʪʨʫʢʮʽʡ, ʪʘ ʟʚʠʯʘʡʥʫ ʚʦʜʦʧʨʦʚʽʜʥʫ ʚʦʜʫ ʜʣʷ 

ʢʦʥʪʨʦʣʶ. ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʚʘ ʧʝʨʰʽ ʩʪʠʤʫʣʷʪʦʨʠ ʤʘʶʪʴ ʦʜʥʘʢʦʚʫ ʜʽʶʯʫ ʨʝʯʦʚʠʥʫ, ʘʣʝ 

ʚʠʧʫʩʢʘʶʪʴʩʷ ʫ ʨʽʟʥʦʤʫ ʚʠʛʣʷʜʽ (ʪʘʙʣʝʪʢʠ ʪʘ ʧʦʨʦʰʦʢ) ʪʘ ʨʽʟʥʠʤʠ ʚʠʨʦʙʥʠʢʘʤʠ (ʪʘʙʣ. 1). ʋ 

ʢʦʞʥʦʤʫ ʚʘʨʽʘʥʪʽ ʜʦʩʣʽʜʫ, ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʦʚʽʨʥʠʭ ʜʘʥʠʭ, ʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʦ 50 

ʞʠʚʮʽʚ ʢʦʞʥʦʾ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʜʝʢʦʨʘʪʠʚʥʦʾ ʬʦʨʤʠ.  

ʋʢʦʨʽʥʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʫ ʷʱʠʢʘʭ, ʥʘ ʜʥʦ ʷʢʠʭ ʥʘʩʠʧʘʣʠ 2ï3-ʩʘʥʪʠʤʝʪʨʦʚʠʡ ʰʘʨ 

ʜʨʝʥʘʞʫ, ʟʚʝʨʭʫ ʥʘʩʠʧʘʣʠ 5ï6 ʩʤ ʩʫʤʽʰʽ ʪʦʨʬʫ ʪʘ ʯʦʨʥʦʟʝʤʫ (ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 1 : 1), ʘ ʧʦʪʽʤ ï 

ʙʽʣʠʡ ʛʨʫʙʦʟʝʨʥʠʩʪʠʡ ʧʽʩʦʢ ʰʘʨʦʤ 3ï4 ʩʤ (ʪʝʨʤʽʯʥʦ ʦʙʨʦʙʣʝʥʠʡ ʧʨʦʪʷʛʦʤ 0,5 ʛʦʜ. ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʠ 120Áʉ). ʇʽʢʽʨʫʚʘʥʥʷ ʞʠʚʮʽʚ ʧʨʦʚʦʜʠʣʠ ʟʘ ʩʭʝʤʦʶ 5 Ĭ 5 ʩʤ, ʧʦʧʝʨʝʜʥʴʦ 

ʧʨʦʚʽʚʰʠ ʤʘʨʢʫʚʘʥʥʷ ʩʘʜʠʚʥʠʭ ʤʽʩʮʴ ʜʝʨʝʚôʷʥʦʶ ʧʘʣʠʯʢʦʶ, ʱʦʙ ʟʘʧʦʙʽʛʪʠ ʧʦʰʢʦʜʞʝʥʥʶ 

ʢʦʨʠ. ʅʘ ʯʘʩ ʧʨʠʞʠʚʣʝʥʥʷ ʞʠʚʮʽ ʙʫʣʠ ʧʦʤʽʱʝʥʥʽ ʫ ʧʘʨʥʠʢʠ ʽʟ ʧʦʣʽʝʪʠʣʝʥʦʚʦʾ ʧʣʽʚʢʠ, ʚ ʷʢʠʭ 
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ʧʽʜʪʨʠʤʫʚʘʣʠ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʽʪʨʷ 22ï28Áʉ ʽ ʚʽʜʥʦʩʥʫ ʚʦʣʦʛʽʩʪʴ 85ï95 %, ʷʢʫ ʟʘʙʝʟʧʝʯʫʚʘʣʠ 

ʨʝʛʫʣʷʨʥʠʤ ʜʨʽʙʥʦʜʠʩʧʝʨʩʥʠʤ ʧʦʣʠʚʘʥʥʷʤ. 
ʊʘʙʣʠʮʷ 1 

ɿʘʩʪʦʩʦʚʘʥʽ ʩʪʠʤʫʣʷʪʦʨʠ ʫʢʦʨʽʥʝʥʥʷ 

ɺʘʨʽʘʥʪ 

ʜʦʩʣʽʜʫ 
ʉʪʠʤʫʣʷʪʦʨ 

ʌʦʨʤʘ ʚʠʧʫʩʢʫ 

ʩʪʠʤʫʣʷʪʦʨʘ 
ɼʽʶʯʘ ʨʝʯʦʚʠʥʘ 

1 çɻʝʪʝʨʦʘʫʢʩʠʥè ʪʘʙʣʝʪʢʘ ʽʥʜʦʣʽʣ-3-ʦʮʪʦʚʘ ʢʠʩʣʦʪʘ 

2 çɻʝʪʝʨʦʘʫʢʩʠʥ ʉʫʧʝʨè ʧʦʨʦʰʦʢ ʽʥʜʦʣʽʣ-3-ʦʮʪʦʚʘ ʢʠʩʣʦʪʘ 

3 çʂʦʨʥʝʚʽʥè ʧʦʨʦʰʦʢ ʽʥʜʦʣʽʣʤʘʩʣʷʥʘ ʢʠʩʣʦʪʘʘ 

4 ɺʦʜʘ (ʢʦʥʪʨʦʣʴ) ï ï 

 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʋ ʣʽʪʝʨʘʪʫʨʽ ʦʧʠʩʘʥʦ ʥʠʟʢʫ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʬʦʨʤ ʪʫʾ 

ʟʘʭʽʜʥʦʾ, ʷʢʽ ʤʦʞʥʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʪʘʢʠʤ ʯʠʥʦʤ [3ï7, 10ï12, 14ï17]:  

ɿʘ ʛʘʙʽʪʫʩʦʤ ʢʨʦʥʠ:  

ï ʢʦʣʦʥʦʧʦʜʽʙʥʽ: 'Columna' ï ʜʝʨʝʚʦ ʽʟ ʛʫʩʪʦʶ ʚʫʟʴʢʦʶ ʢʦʣʦʥʦʧʦʜʽʙʥʦʶ ʬʦʨʤʦʶ ʢʨʦʥʠ 

ʪʘ ʢʦʨʦʪʢʠʤʠ ʛʽʣʢʘʤʠ, ʷʢʽ ʚʽʜʭʦʜʷʪʴ ʚʽʜ ʩʪʦʚʙʫʨʘ ʧʨʘʢʪʠʯʥʦ ʧʽʜ ʢʫʪʦʤ 90Á. ʎʝ ʧʦʚʽʣʴʥʦʨʦʩʣʘ 

ʬʦʨʤʘ, ʷʢʘ ʤʦʞʝ ʩʷʛʘʪʠ ʚʠʩʦʪʠ 10 ʤ ʽʟ ʜʽʘʤʝʪʨʦʤ ʢʨʦʥʠ ʜʦ 1,5 ʤ; 'Malonyana' ï ʤʘʻ 

ʢʦʣʦʥʦʧʦʜʽʙʥʫ ʢʨʦʥʫ ʽʟ ʟʘʛʦʩʪʨʝʥʦʶ ʚʝʨʭʽʚʢʦʶ. ɺʠʩʦʪʘ ʫ ʜʦʨʦʩʣʦʤʫ ʚʽʮʽ ʩʪʘʥʦʚʠʪʴ 8ï10 ʤ. 

ʉʪʦʚʙʫʨ ʛʫʩʪʦ ʚʢʨʠʪʠʡ ʢʦʨʦʪʢʠʤʠ ʧʘʛʦʥʘʤʠ; 'Holmstrup' ï ʥʝʚʝʣʠʢʝ ʜʝʨʝʚʦ, ʱʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

ʱʽʣʴʥʦʶ ʰʠʨʦʢʦʶ ʢʦʣʦʥʦʧʦʜʽʙʥʦʶ ʬʦʨʤʦʶ ʢʨʦʥʠ; 'Brabant' ï ʬʦʨʤʘ ʽʟ ʢʦʣʦʥʦʧʦʜʽʙʥʦʶ 

ʢʨʦʥʦʶ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʫʞʝ ʰʚʠʜʢʠʤ ʨʦʩʪʦʤ; 'Rosenthalii' ï ʜʝʨʝʚʮʝ ʽʟ 

ʢʦʣʦʥʦʧʦʜʽʙʥʦʶ ʢʨʦʥʦʶ.  

ï ʧʽʨʘʤʽʜʘʣʴʥʽ: 'Fastigiata' ('Stricta') ï ʦʜʥʘ ʟ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʜʝʢʦʨʘʪʠʚʥʠʭ ʬʦʨʤ ʪʫʾ 

ʟʘʭʽʜʥʦʾ ʽʟ ʰʠʨʦʢʦʶ ʧʽʨʘʤʽʜʘʣʴʥʦʶ ʬʦʨʤʦʶ ʢʨʦʥʠ. ʋ ʜʦʨʦʩʣʦʤʫ ʚʽʮʽ ʜʦʨʦʩʪʘʻ ʜʦ ʚʠʩʦʪʠ 

10 ʤ. ʍʚʦʷ ʚʽʜ ʩʚʽʪʣʦ- ʜʦ ʪʝʤʥʦ-ʟʝʣʝʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ, ʷʢʘ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʦʨʤ, 

ʟʙʝʨʽʛʘʻ ʟʘʙʘʨʚʣʝʥʥʷ ʚʟʠʤʢʫ; 'Douglassii pyramidalis' ï ʽʟ ʱʽʣʴʥʦʶ ʚʫʟʴʢʦʶ ʧʽʨʘʤʽʜʘʣʴʥʦʶ 

ʬʦʨʤʦʶ ʢʨʦʥʠ, ʜʦʨʦʩʪʘʻ ʜʦ 3ï4 ʤ ʫ ʚʠʩʦʪʫ; 'Viridis' ï ʥʠʟʴʢʦʨʦʩʣʠʡ, ʢʦʤʧʘʢʪʥʠʡ ʯʘʛʘʨʥʠʢ ʽʟ 

ʚʫʟʴʢʦʶ ʧʽʨʘʤʽʜʘʣʴʥʦʶ ʢʨʦʥʦʶ; 'Ellwangeriana' ï ʽʟ ʰʠʨʦʢʦʶ ʧʽʨʘʤʽʜʘʣʴʥʦʶ ʬʦʨʤʦʶ ʢʨʦʥʠ, 

ʚʠʩʦʪʦʶ ʜʦ 3ï5 ʤ; 'Theodonensis' ï ʜʝʨʝʚʦ ʟ ʧʠʰʥʦʶ, ʰʠʨʦʢʦʶ ʧʽʨʘʤʽʜʘʣʴʥʦʶ ʢʨʦʥʦʶ; 

'Wareana' ï ʥʝʚʝʣʠʢʝ ʜʝʨʝʚʦ ʘʙʦ ʯʘʛʘʨʥʠʢ ʽʟ ʛʫʩʪʠʤ ʨʦʟʤʽʱʝʥʥʷʤ ʛʽʣʦʢ, ʧʦʪʫʞʥʦʶ 

ʧʽʨʘʤʽʜʘʣʴʥʦʶ ʢʨʦʥʦʶ ʪʘ ʧʨʫʞʥʠʤʠ, ʰʠʨʦʢʠʤʠ ʽ ʚʽʷʣʦʧʦʜʽʙʥʠʤʠ ʛʽʣʢʘʤʠ; 'Asplenifolia' ï 

ʯʘʛʘʨʥʠʢ ʽʟ ʰʠʨʦʢʦʶ ʧʽʨʘʤʽʜʘʣʴʥʦʶ ʢʨʦʥʦʶ ʪʘ ʧʘʧʦʨʦʪʝʧʦʜʽʙʥʠʤʠ ʛʽʣʢʘʤʠ; 'Filiformis' ï 

ʢʨʦʥʘ ʛʫʩʪʘ ʧʽʨʘʤʽʜʘʣʴʥʘ, ʽʟ ʜʦʚʛʠʤʠ ʟʚʠʩʣʠʤʠ ʥʠʪʢʦʧʦʜʽʙʥʠʤʠ ʧʘʛʦʥʘʤʠ; 'Recurvata' ï 

ʯʘʛʘʨʥʠʢ ʧʽʨʘʤʽʜʘʣʴʥʦʾ ʬʦʨʤʠ ʽʟ ʛʫʩʪʠʤʠ ʛʽʣʢʘʤʠ ʪʘ ʟʽʛʥʫʪʠʤʠ ʽ ʧʦʢʨʫʯʝʥʠʤʠ ʢʽʥʮʷʤʠ 

ʧʘʛʦʥʽʚ; 'Ellwangeriana' ï ʰʠʨʦʢʘ ʧʽʨʘʤʽʜʘʣʴʥʘ ʬʦʨʤʘ ʢʨʦʥʠ, ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʽʟ ʙʘʛʘʪʴʤʘ 

ʚʝʨʭʽʚʢʘʤʠ; 'Robusta' ï ʢʨʦʥʘ ʱʽʣʴʥʘ ʢʦʥʫʩʦʧʦʜʽʙʥʦʾ ʬʦʨʤʠ.  

ï ʧʣʘʢʫʯʽ:'Pendula' ï ʽʟ ʧʣʘʢʫʯʦʶ ʬʦʨʤʦʶ ʢʨʦʥʠ; 'Ohlendorfii' ï ʜʝʨʝʚʦ ʜʦ 15 ʤ ʚʠʩʦʪʦʶ ʟʽ 

ʟʚʠʩʣʠʤʠ ʥʠʪʯʘʩʪʠʤʠ ʧʘʛʦʥʘʤʠ; 

ï ʢʫʣʷʩʪʽ ʪʘ ʽʥʰʽ ʢʘʨʣʠʢʦʚʽ ʬʦʨʤʠ: 'Wagneriana' ï ʥʝʚʠʩʦʢʝ ʜʝʨʝʚʦ ʽʟ ʦʚʘʣʴʥʦʶ ʬʦʨʤʦʶ 

ʢʨʦʥʠ; 'Globosa' ï ʢʨʦʥʘ ʢʫʣʷʩʪʘ, ʢʦʤʧʘʢʪʥʘ, ʜʽʘʤʝʪʨʦʤ ʜʦ 1,5 ʤ; 'Globosa nana' ï ʯʘʛʘʨʥʠʢ, 

ʩʭʦʞʠʡ ʥʘ ʧʦʧʝʨʝʜʥʶ ʬʦʨʤʫ, ʘʣʝ ʥʘʙʘʛʘʪʦ ʥʠʞʯʠʡ ï ʜʦ 0,5 ʤ ʚʠʩʦʪʦʶ; 'Cristata' ï ʯʘʛʘʨʥʠʢ 

ʧʦʜʫʰʢʦʧʦʜʽʙʥʦʾ ʬʦʨʤʠ; 'Plictata' ï ʟ ʦʢʨʫʛʣʦʶ ʬʦʨʤʦʶ ʢʨʦʥʠ; 'Hilside' ï ʢʦʤʧʘʢʪʥʠʡ 

ʯʘʛʘʨʥʠʢ ʟ ʦʚʘʣʴʥʦʶ ʚʠʪʷʛʥʫʪʦʶ ʬʦʨʤʦʶ ʢʨʦʥʠ; 'Woodwardii' ï ʥʝʚʠʩʦʢʠʡ ʛʫʩʪʠʡ ʯʘʛʘʨʥʠʢ 

ʢʫʣʷʩʪʦʾ ʬʦʨʤʠ; 'Brobeck's Tower' ï ʥʠʟʴʢʦʨʦʩʣʠʡ ʯʘʛʘʨʥʠʢ ʽʟ ʚʫʟʴʢʦʶ, ʚʠʪʷʛʥʫʪʦʶ ʬʦʨʤʦʶ 

ʢʨʦʥʠ; 'Recurvata nana' ï ʥʝʚʠʩʦʢʘ ʢʘʨʣʠʢʦʚʘ ʬʦʨʤʘ; 'Ericoides' ï ʢʘʨʣʠʢʦʚʘ ʬʦʨʤʘ ʽʟ 

ʰʠʨʦʢʦʶ ʧʽʨʘʤʽʜʘʣʴʥʦʶ ʢʨʦʥʦʶ ʪʘ ʪʦʥʢʠʤʠ ʛʽʣʢʘʤʠ; 'Compacta' ï ʯʘʛʘʨʥʠʢ ʚʠʩʦʪʦʶ ʜʦ 3 ʤ 

ʟʽ ʱʽʣʴʥʦʶ ʢʨʦʥʦʶ ʦʚʘʣʴʥʦʾ ʬʦʨʤʠ; 'Stolwijk' ï ʢʘʨʣʠʢʦʚʠʡ ʯʘʛʘʨʥʠʢ, ʷʢʠʡ ʫ ʤʦʣʦʜʦʤʫ ʚʽʮʽ ʻ 

ʢʫʧʦʣʦʧʦʜʽʙʥʠʤ, ʧʽʟʥʽʰʝ ï ʥʘʛʘʜʫʻ ʘʩʠʤʝʪʨʠʯʥʠʡ ʢʦʥʫʩ; 'Globosa Compacta' ï ʢʘʨʣʠʢʦʚʘ, 

ʢʫʣʝʧʦʜʽʙʥʘ ʬʦʨʤʘ; Fillicoides' ï ʢʘʨʣʠʢʦʚʠʡ ʯʘʛʘʨʥʠʢ ʽʟ ʨʦʟʣʦʛʦʶ ʢʨʦʥʦʶ ʪʘ 

ʧʘʧʦʨʦʪʝʧʦʜʽʙʥʠʤʠ ʧʘʛʦʥʘʤʠ; 'Umbraculifera' ï ʢʘʨʣʠʢʦʚʘ ʬʦʨʤʘ ʚʠʩʦʪʦʶ ʜʦ 0,9 ʤ ʟ 
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ʦʢʨʫʛʣʦʶ ʢʨʦʥʦʶ ʪʘ ʧʘʨʘʩʦʣʝʧʦʜʽʙʥʦʶ ʚʝʨʭʽʚʢʦʶ; 'Plicata pigmaea' ï ʯʘʛʘʨʥʠʢ ʽʟ ʢʨʦʥʦʶ 

ʦʚʘʣʴʥʦʾ ʬʦʨʤʠ ʪʘ ʚʽʷʣʦʧʦʜʽʙʥʠʤʠ ʛʽʣʢʘʤʠ. 

ɿʘ ʢʦʣʴʦʨʦʤ ʭʚʦʾ:  

ï ʽʟ ʞʦʚʪʦʶ ʭʚʦʻʶ: 'Lutea' ï ʽʟ ʭʚʦʻʶ ʟʝʣʝʥʢʫʚʘʪʦ-ʞʦʚʪʦʛʦ ʢʦʣʴʦʨʫ, ʷʩʢʨʘʚʽʩʪʴ 

ʟʘʙʘʨʚʣʝʥʥʷ ʷʢʦʾ ʟʤʽʥʶʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʨʦʢʫ; 'Aurea' ï ʽʟ ʭʚʦʻʶ ʞʦʚʪʦ-ʟʝʣʝʥʦʛʦ ʢʦʣʴʦʨʫ; 

'Aureospicata' ï ʽʟ ʭʚʦʻʶ ʟʦʣʦʪʠʩʪʦ-ʦʙʣʷʤʦʚʘʥʦʛʦ ʢʦʣʴʦʨʫ ʥʘ ʢʽʥʮʷʭ; 'Aurea-variegata' ï ʬʦʨʤʘ 

ʟ ʨʽʚʥʦʤʽʨʥʠʤ ʟʦʣʦʪʠʩʪʦ-ʧʣʷʤʠʩʪʠʤ ʟʘʙʘʨʚʣʝʥʥʷʤ ʭʚʦʾ; 'Semperaurea' ï ʯʘʛʘʨʥʠʢ ʽʟ 

ʟʦʣʦʪʠʩʪʦʶ ʭʚʦʻʶ, ʷʢʠʡ ʚʠʨʽʟʥʷʻʪʴʩʷ ʰʚʠʜʢʠʤ ʨʦʩʪʦʤ; 'Lutescens' ï ʽʟ ʭʚʦʻʶ ʩʚʽʪʣʦ- ʘʙʦ 

ʪʝʤʥʦ-ʞʦʚʪʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ; 'Yellow Ribbon' ï ʦʜʥʘ ʟ ʥʘʡʙʽʣʴʰ ʜʝʢʦʨʘʪʠʚʥʠʭ ʬʦʨʤ ʪʫʾ ʽʟ 

ʟʦʣʦʪʠʩʪʠʤ ʟʘʙʘʨʚʣʝʥʥʷʤ ʭʚʦʾ. 

ï ʽʟ ʙʽʣʦʶ ʭʚʦʻʶ: 'Alba' ï ʬʦʨʤʘ ʽʟ ʧʘʛʦʥʘʤʠ ʙʽʣʦʛʦ ʢʦʣʴʦʨʫ ʥʘ ʢʽʥʮʷʭ, ʦʩʦʙʣʠʚʦ ʫ 

ʤʦʣʦʜʠʭ ʨʦʩʣʠʥ; 'Variegata' ï ʽʟ ʭʚʦʻʶ, ʷʢʘ ʥʘ ʢʽʥʮʷʭ ʧʘʛʦʥʽʚ ʤʘʻ ʙʽʣʠʡ ʢʦʣʽʨ; 'Albospica' ï 

ʯʘʛʘʨʥʠʢ ʽʟ ʭʚʦʻʶ ʙʽʣʦ-ʩʪʨʦʢʘʪʦʛʦ ʢʦʣʴʦʨʫ; 

ɿʘ ʢʦʤʙʽʥʦʚʘʥʠʤʠ ʦʟʥʘʢʘʤʠ: 'Riversii' ï ʽʟ ʧʽʨʘʤʽʜʘʣʴʥʦʶ ʬʦʨʤʦʶ ʢʨʦʥʠ ʪʘ ʭʚʦʻʶ 

ʞʦʚʪʦ-ʟʝʣʝʥʦʛʦ ʢʦʣʴʦʨʫ; 'Amber Glow' ï ʢʘʨʣʠʢʦʚʠʡ ʯʘʛʘʨʥʠʢ ʢʫʣʝʧʦʜʽʙʥʦʾ ʬʦʨʤʠ ʽʟ 

ʷʩʢʨʘʚʦ-ʞʦʚʪʦʶ ʭʚʦʻʶ; 'Vervaeneana' ï ʯʘʛʘʨʥʠʢ ʽʟ ʰʠʨʦʢʦʶ ʧʽʨʘʤʽʜʘʣʴʥʦʶ ʢʨʦʥʦʶ, 

ʪʦʥʢʠʤʠ ʧʘʛʦʥʘʤʠ ʪʘ ʞʦʚʪʦʶ ʚʣʽʪʢʫ ʽ ʟʦʣʦʪʠʩʪʦ-ʙʨʦʥʟʦʚʦʶ ʚʟʠʤʢʫ ʭʚʦʻʶ; 'Recurvata 

arqenteo-variegata' ï ʬʦʨʤʘ ʟʽ ʩʧʽʨʘʣʝʧʦʜʽʙʥʦʶ ʢʨʦʥʦʶ ʪʘ ʭʚʦʻʶ ʞʦʚʪʦ-ʙʽʣʦʛʦ ʢʦʣʴʦʨʫ; 

'Smaragd Light' ï ʢʦʤʧʘʢʪʥʘ ʧʽʨʘʤʽʜʘʣʴʥʘ ʬʦʨʤʘ ʢʨʦʥʠ. ʍʚʦʷ ʚʽʜ ʷʩʢʨʘʚʦ-ʟʝʣʝʥʦʛʦ ʢʦʣʴʦʨʫ 

ʧʨʠ ʦʩʥʦʚʽ ʜʦ ʞʦʚʪʦʛʦ ʥʘ ʢʽʥʮʷʭ ʛʽʣʦʢ; 'Rheingold' ï ʯʘʛʘʨʥʠʢ ʢʫʣʷʩʪʦʾ ʬʦʨʤʠ, ʷʢʠʡ ʩʷʛʘʻ 

ʙʣʠʟʴʢʦ 3 ʤ ʫ ʚʠʩʦʪʫ. ʍʚʦʷ ʤʘʻ ʷʩʢʨʘʚʝ ʟʦʣʦʪʠʩʪʦ-ʞʦʚʪʝ ʟʘʙʘʨʚʣʝʥʥʷ, ʚʟʠʤʢʫ ʢʦʨʠʯʥʝʚʝ; 

'Ellwangeriana aurea' ï ʰʠʨʦʢʘ ʧʽʨʘʤʽʜʘʣʴʥʘ ʬʦʨʤʘ ʢʨʦʥʠ ʽʟ ʟʦʣʦʪʠʩʪʦʶ ʭʚʦʻʶ; 'Columbia' ï 

ʢʨʦʥʘ ʢʦʣʦʥʦʧʦʜʽʙʥʘ, ʭʚʦʷ ʩʨʽʙʣʷʩʪʦ-ʩʪʨʦʢʘʪʘ; 'Pendula glauca' ï ʜʝʨʝʚʮʝ ʽʟ ʧʣʘʢʫʯʦʶ 

ʬʦʨʤʦʶ ʢʨʦʥʠ ʪʘ ʩʠʟʦ-ʟʝʣʝʥʦʶ ʭʚʦʻʶ; 'Aureo spicata' ï ʜʝʨʝʚʦ ʟ ʚʫʟʴʢʦʶ ʢʦʥʫʩʦʧʦʜʽʙʥʦʶ 

ʢʨʦʥʦʶ. ʂʽʥʮʽ ʤʦʣʦʜʠʭ ʧʘʨʦʩʪʢʽʚ ʤʘʶʪʴ ʟʦʣʦʪʠʩʪʝ ʟʘʙʘʨʚʣʝʥʥʷ; 'Aurescens' ï ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

ʩʪʨʫʥʢʦʶ ʢʦʣʦʥʦʧʦʜʽʙʥʦʶ ʬʦʨʤʦʶ ʢʨʦʥʠ ʪʘ ʞʦʚʪʠʤ ʟʘʙʘʨʚʣʝʥʥʷʤ ʧʘʛʦʥʽʚ, ʦʩʦʙʣʠʚʦ 

ʤʦʣʦʜʠʭ ʧʘʨʦʩʪʢʽʚ; 'Europe Gold' ï ʬʦʨʤʘ ʢʨʦʥʠ ʚʫʟʴʢʦ-ʢʦʥʽʯʥʘ, ʭʚʦʷ ʟʦʣʦʪʠʩʪʦ-ʞʦʚʪʦʛʦ 

ʢʦʣʴʦʨʫ; 'Frieslandia' ï ʬʦʨʤʘ ʩʭʦʞʘ ʥʘ Thuja occidentalis 'Brabant', ʘʣʝ ʱʽʣʴʥʽʰʘ, ʽʟ ʰʠʨʦʢʦʶ 

ʢʦʣʦʥʦʧʦʜʽʙʥʦʶ ʢʨʦʥʦʶ ʽ ʷʩʢʨʘʚʦ-ʟʝʣʝʥʠʤ ʟʘʙʘʨʚʣʝʥʥʷʤ ʭʚʦʾ; 'Hoveyi' ï ʢʨʦʥʘ ʧʨʘʚʠʣʴʥʦʾ 

ʢʫʣʷʩʪʦʾ ʬʦʨʤʠ ʟʽ ʩʚʽʪʣʦ-ʟʝʣʝʥʦʶ ʭʚʦʻʶ; 'Lutea nana' ï ʢʘʨʣʠʢʦʚʘ ʬʦʨʤʘ ʽʟ ʞʦʚʪʦʶ ʭʚʦʻʶ; 

'Filips Magic Moment' ï ʬʦʨʤʘ ʟ ʢʦʣʦʥʦʧʦʜʽʙʥʦʶ ʢʨʦʥʦʶ ʪʘ ʭʚʦʻʶ ʞʦʚʪʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ; 

'Golden Globe' ï ʢʫʣʝʧʦʜʽʙʥʠʡ ʯʘʛʘʨʥʠʢ ʽʟ ʭʚʦʻʶ ʞʦʚʪʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ; 'Hoseri' ï ʯʘʛʘʨʥʠʢ 

ʢʫʣʝʧʦʜʽʙʥʦʾ ʬʦʨʤʠ, ʽʟ ʪʝʤʥʦ-ʟʝʣʝʥʦʶ ʭʚʦʻʶ, ʷʢʠʡ ʩʷʛʘʻ ʫ ʚʠʩʦʪʫ 0,5 ʤ; 'Golden Tuffet' ï 

ʢʘʨʣʠʢʦʚʘ ʢʫʣʷʩʪʘ ʬʦʨʤʘ ʟʘʚʚʠʰʢʠ ʜʦ 0,6 ʤ ʽʟ ʭʚʦʻʶ ʞʦʚʪʫʚʘʪʦʛʦ ʢʦʣʴʦʨʫ [3ï6, 9ï11, 13ï16].  

ʋ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʽʟ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ ʞʠʚʮʶʚʘʥʥʷʤ, ʷʢ ʤʘʪʦʯʥʽ ʨʦʩʣʠʥʠ 

ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʪʘʢʽ ʜʝʢʦʨʘʪʠʚʥʽ ʬʦʨʤʠ ʪʫʾ ʟʘʭʽʜʥʦʾ: 'Aurea', 'Smaragd', 'Bodmeri', 'Danica 

nana', 'Elegantissima', ʷʢʽ ʙʫʣʠ ʧʨʠʜʙʘʥʽ ʚ ʦʜʥʦʤʫ ʽʟ ʩʘʜʦʚʠʭ ʮʝʥʪʨʽʚ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ 

(ʨʠʩ. 3).  

     
ʘ ʙ ʚ ʛ ʜ 

ʈʠʩ. 3 ï ʄʘʪʦʯʥʽ ʨʦʩʣʠʥ ʪʫʾ ʟʘʭʽʜʥʦʾ, ʚʠʢʦʨʠʩʪʘʥʥʽ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ: 

ʘ ï 'Aurea', ʙ ï 'Smaragd', ʚ ï 'Bodmeri' , ʛ ï 'Danica nana', ʜ ï 'Elegantissima' 
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ʏʝʨʝʟ 40ï50 ʜʥʽʚ ʧʽʩʣʷ ʧʽʢʽʨʫʚʘʥʥʷ ʫ ʟʠʤʦʚʠʭ ʪʘ ʣʽʪʥʽʭ ʞʠʚʮʽʚ ʩʧʦʩʪʝʨʽʛʘʣʠ ʫʪʚʦʨʝʥʥʷ 

ʢʘʣʶʩʫ (ʨʠʩ. 4), ʘ ʯʝʨʝʟ 2ï2,5 ʤʽʩʷʮʽ ï ʢʦʨʝʥʝʫʪʚʦʨʝʥʥʷ (ʨʠʩ. 5), ʷʢʝ ʙʫʣʦ ʥʝʦʜʥʘʢʦʚʠʤ ʜʣʷ 

ʨʽʟʥʠʭ ʞʠʚʮʽʚ (ʪʘʙʣ. 2). 

 

  
 

ʈʠʩ. 4 ï ʋʪʚʦʨʝʥʥʷ ʢʘʣʶʩʫ ʥʘ ʞʠʚʮʽ  

Thuja occidentalis L.  

 

ʈʠʩ. 5 ï ʋʪʚʦʨʝʥʥʷ ʢʦʨʽʥʮʽʚ ʥʘ ʞʠʚʮʽ  

Thuja occidentalis L.  

ʊʘʙʣʠʮʷ 2 

ʈʝʟʫʣʴʪʘʪʠ ʫʢʦʨʽʥʝʥʥʷ ʞʠʚʮʽʚ ʪʫʾ ʟʘʭʽʜʥʦʾ* 

ɼʦʩʣʽʜʞʫʚʘʥʘ ʬʦʨʤʘ 
ɿʘʩʪʦʩʦʚʘʥʠʡ ʩʪʠʤʫʣʷʪʦʨ 

çɻʝʪʝʨʦʘʫʢʩʠʥè çɻʝʪʝʨʦʘʫʢʩʠʥ ʉʫʧʝʨè çʂʦʨʥʝʚʽʥè ɺʦʜʘ 

ɿʜʝʨʝʚôʷʥʽʣʽ ʞʠʚʮʽ 

'Aurea' 35/70 43/86 31/62 24/48 

'Smaragd' 43/86 46/92 34/68 22/44 

'Bodmeri' 39/78 45/90 31/62 31/62 

'Danica nana' 40/80 46/90 33/66 28/56 

'Elegantissima' 38/76 44/88 32/64 22/44 

ɿʝʣʝʥʽ ʞʠʚʮʽ 

'Aurea' 28/56 25/50 34/68 12/24 

'Smaragd' 31/62 29/58 41/82 20/40 

'Bodmeri' 30/60 27/54 40/80 8/16 

'Danica nana' 23/46 21/41 39/78 11/22 

'Elegantissima' 29/58 26/52 33/66 9/18 

*ʫ ʯʠʩʣʽʚʥʠʢʫ ï ʢʽʣʴʢʽʩʪʴ ʞʠʚʮʽʚ, ʱʦ ʧʨʠʞʠʣʠʩʷ, ʫ ʰʪʫʢʘʭ; ʫ ʟʥʘʤʝʥʥʠʢʫ ï ʫ ʚʽʜʩʦʪʢʘʭ. 

 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʘʪʴ, ʱʦ ʜʣʷ ʚʽʜʪʚʦʨʝʥʥʷ ʜʝʢʦʨʘʪʠʚʥʠʭ ʬʦʨʤ ʪʫʾ 

ʟʘʭʽʜʥʦʾ ʞʠʚʮʶʚʘʥʥʷʤ ʥʘʡʢʨʘʱʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʜʝʨʝʚôʷʥʽʣʽ ʞʠʚʮʽ? ʦʙʨʦʙʣʝʥʽ  

ʩʪʠʤʫʣʷʪʦʨʦʤ çɻʝʪʝʨʦʘʫʢʩʠʥ ʉʫʧʝʨè (ʜʠʚ. ʪʘʙʣ. 2), ʜʣʷ ʷʢʠʭ ʫʢʦʨʽʥʝʥʥʷ ʩʷʛʘʣʦ 86ï92 % ʜʣʷ 

ʚʽʜʧʦʚʽʜʥʠʭ ʜʝʢʦʨʘʪʠʚʥʠʭ ʬʦʨʤ. ʋ ʨʘʟʽ ʞʠʚʮʶʚʘʥʥʷ ʟʝʣʝʥʠʤʠ ʞʠʚʮʷʤʠ ʤʠ ʦʪʨʠʤʘʣʠ ʜʝʱʦ 

ʥʠʞʯʽ ʨʝʟʫʣʴʪʘʪʠ ʫ ʚʩʽʭ ʚʘʨʽʘʥʪʘʭ ʜʦʩʣʽʜʫ. ʊʫʪ ʥʘʡʢʨʘʱʠʤ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʩʪʠʤʫʣʷʪʦʨ 

çʂʦʨʥʝʚʽʥè, ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʷʢʦʛʦ ʦʪʨʠʤʘʣʠ ʚʽʜ 66 ʜʦ 82 % ʫʢʦʨʽʥʝʥʠʭ ʞʠʚʮʽʚ. 

ɺʠʩʥʦʚʢʠ. ʊʫʷ ʟʘʭʽʜʥʘ ʤʘʻ ʜʦʚʦʣʽ ʙʘʛʘʪʦ ʜʝʢʦʨʘʪʠʚʥʠʭ ʬʦʨʤ, ʷʢʽ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʘʢʪʠʯʥʦ ʙʫʜʴ-ʷʢʦʛʦ ʦʩʥʦʚʥʦʛʦ ʝʣʝʤʝʥʪʫ ʢʦʤʧʦʟʠʮʽʡ 

ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ. ʅʘʡʙʽʣʴʰʝ ʫʢʦʨʽʥʝʥʥʷ ʟʜʝʨʝʚôʷʥʽʣʠʭ ʞʠʚʮʽʚ ʜʝʢʦʨʘʪʠʚʥʠʭ ʬʦʨʤ ʪʫʾ 
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ʟʘʭʽʜʥʦʾ ʟʘʙʝʟʧʝʯʫʻ ʦʙʨʦʙʢʘ ʩʪʠʤʫʣʷʪʦʨʦʤ çɻʝʪʝʨʦʘʫʢʩʠʥ ʉʫʧʝʨè, ʘ ʥʘʡʙʽʣʴʰʝ ʫʢʦʨʽʥʝʥʥʷ 

ʟʝʣʝʥʠʭ ʞʠʚʮʽʚ ï ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʝʨʮʽʡʥʦʛʦ ʧʨʝʧʘʨʘʪʫ çʂʦʨʥʝʚʽʥè. 
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Lisoviy M. ʄ., Guz M. ʄ.  

POLYMORPHISM AND FEATURES OF VEGETATIVE PROPAGATION OF THUJA OCCIDENTALIS L. BY 

DECORATIVE FORMS CUTTING  

Ukrainian National Forestry University  

Purpose of the work is to identify peculiarities of intraspecific polymorphism of Thuja occidentalis L. on the basis 

of literature data as well as to improve the method of decorative forms reproduction by cuttings which includes 

selection of optimal timing for slicing the cuttings and cutting process; determining the effect of the most common 

commercial rooting stimulants for root formation in the cuttings of  Thuja occidentalis L. 

|The paper describes briefly biological characteristics of Thuja occidentalis L and presents the ways of its use in 

landscape gardening art. The relevance of the studies is formulated. In addition, a brief description of the most common 

decorative forms in horticulture is done. Characteristic of an experimental research on vegetative propagation by 

cuttings using a variety of stimulants rooting is given for the following decorative forms of the investigated species: 

'Aurea', 'Smaragd', 'Bodmeri', 'Danica nana' and 'Elegantissima'. 

The results obtained show that for the propagation of decorative forms of the Thuja occidentalis L. by cuttings the 

best to use are winter cuttings which are treated with stimulant "ʅeteroauxin Super" providing 86ï92 % of rooting for 

corresponding decorative forms. During reproduction by green cuttings, somewhat lower results were obtained in all 

variants of the experiment. The best of considered stimulants is "Kornevin", usage of which resulted in rooting of 66 to 

82 % of cuttings. 

K e y  w o r d s : Thuja occidentalis L., decorative form, rooting stimulator, reproduction, cutting.  
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ʃʠʩʦʚʳʡ ʅ. ʅ., ɻʫʟʴ ʅ. ʄ.  

ʇʆʃʀʄʆʈʌʀɿʄ ʀ ʆʉʆɹɽʅʅʆʉʊʀ ɺɽɻɽʊɸʊʀɺʅʆɻʆ ʈɸɿʄʅʆɾɽʅʀʗ ʏɽʈɽʅʂʆɺɸʅʀɽʄ 

ɼɽʂʆʈɸʊʀɺʅʓʍ ʌʆʈʄ THUJA OCCIDENTALIS L. 

ʅʘʮʠʦʥʘʣʴʥʳʡ ʣʝʩʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʋʢʨʘʠʥʳ 

ʇʨʠʚʝʜʝʥʘ ʢʨʘʪʢʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʚ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʦʤ ʭʦʟʷʡʩʪʚʝ ʜʝʢʦʨʘʪʠʚʥʳʭ 

ʬʦʨʤ Thuja occidentalis L. ʇʨʝʜʩʪʘʚʣʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʚʝʜʝʥʥʳʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ 

ʚʝʛʝʪʘʪʠʚʥʦʤʫ ʨʘʟʤʥʦʞʝʥʠʶ ʯʝʨʝʥʢʦʚʘʥʠʝʤ ʩʣʝʜʫʶʱʠʭ ʜʝʢʦʨʘʪʠʚʥʳʭ ʬʦʨʤ ʠʩʩʣʝʜʫʝʤʦʛʦ ʚʠʜʘ: 'Aurea', 

'Smaragd', 'Bodmeri', 'Danica nana' ʠ 'Elegantissima' ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʨʝʭ ʥʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʭ ʢʦʤʤʝʨʯʝʩʢʠʭ 

ʩʪʠʤʫʣʷʪʦʨʦʚ ʫʢʦʨʝʥʝʥʠʷ. ʇʦʜʨʦʙʥʦ ʦʧʠʩʘʥʘ ʠʩʧʦʣʴʟʦʚʘʥʥʘʷ ʤʝʪʦʜʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʡ: ʩʨʦʢʠ ʟʘʛʦʪʦʚʢʠ 

ʯʝʨʝʥʢʦʚ ʠ ʧʨʦʚʝʜʝʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʚʠʜʳ ʧʨʠʤʝʥʝʥʥʳʭ ʩʪʠʤʫʣʷʪʦʨʦʚ ʠ ʪʠʧ ʧʦʯʚʝʥʥʦʛʦ ʩʫʙʩʪʨʘʪʘ. 

ʆʙʦʙʱʝʥʳ, ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʠ ʧʨʠʚʝʜʝʥʳ ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. ʅʘʠʙʦʣʴʝhʝ ʫʢʦʨʝʥʝʥʠʝ ʦʜʝʨʝʚʝʥʝʚʰʠʭ 

ʯʝʨʝʥʢʦʚ ʜʝʢʦʨʘʪʠʚʥʭr ʬʦʨʤ ʪʫʠ ʟʘʧʘʜʥʦʡ ʦʙʝʩʧʝʯʠʚʘʝʪ ʦʙʨʘʙʦʪʢʘ ʩʪʠʤʫʣʷʪʦʨʦʤ çɻʝʪʝʨʦʘʫʢʩʠʥ ʉʫʧʝʨè, ʘ 

ʥʘʠʙʦʣʴʝhʝ ʫʢʦʨʝʥʝʥʠʝ ʟʝʣʝʥʭr ʯʝʨʝʥʢʦʚ ï ʧʨʠʤʝʥʝʥʠʝ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʧʨʝʧʘʨʘʪʘ çʂʦʨʥʝʚʠʥè. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: Thuja occidentalis L., ʜʝʢʦʨʘʪʠʚʥʘʷ ʬʦʨʤʘ, ʩʪʠʤʫʣʷʪʦʨ ʫʢʦʨʝʥʝʥʠʷ, ʨʘʟʤʥʦʞʝʥʠʝ, 

ʯʝʨʝʥʦʢ. 
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ʈɽɿʋʃʔʊɸʊʀ ɺɯɼɹʆʈʋ ʇʃʖʉʆɺʀʍ ɼɽʈɽɺ ʉʆʉʅʀ ɯ ɼʋɹɸ 

ɺ ʈɯɺʅʀʅʅɯʁ ʏɸʉʊʀʅɯ ʋʂʈɸɰʅʀ ʊɸ ɺ ʂʈʀʄʋ ʋ 2010ï2014 ʨʨ. 
1. ʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʮʽʾ ʽʤ. ɻ. ʄ. ɺʠʩʦʮʴʢʦʛʦ 

2. ɼʇ çʂʠʾʚʩʴʢʘ ʣʽʩʦʚʘ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʩʪʘʥʮʽʷè  

3. ʂʨʘʩʥʦʪʨʦʩʪʷʥʝʮʴʢʝ ʚʽʜʜʽʣʝʥʥʷ ʋʢʨʅɼɯʃɻɸ 

4. ɼʇ çɺʽʥʥʠʮʴʢʘ ʣʽʩʦʚʘ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʩʪʘʥʮʽʷè 

 

ʅʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʚʽʜʙʦʨʫ ʧʣʶʩʦʚʠʭ ʜʝʨʝʚ ʩʦʩʝʥ ʟʚʠʯʘʡʥʦʾ ʽ ʯʦʨʥʦʾ, ʜʫʙʽʚ ʟʚʠʯʘʡʥʦʛʦ ʽ ʩʢʝʣʴʥʦʛʦ ʫ 2010ï

2014 ʨʨ. ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ çʇʨʦʛʨʘʤʠ ʨʦʟʚʠʪʢʫ ʣʽʩʦʥʘʩʽʥʥʻʚʦʾ ʩʧʨʘʚʠ ʥʘ 2010ï2015 ʨʦʢʠè. ʅʘʚʝʜʝʥʦ ʜʘʥʽ ʱʦʜʦ 

ʢʽʣʴʢʦʩʪʽ ʚʽʜʽʙʨʘʥʠʭ ʧʣʶʩʦʚʠʭ ʜʝʨʝʚ, ʾʭʥʽʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʨʦʟʨʽʟʽ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʦʙʣʘʩʪʝʡ. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʝʨʝʚʠʱʝʥʥʷ ʚʽʜʽʙʨʘʥʠʭ ʜʝʨʝʚ ʟʘ ʚʠʩʦʪʦʶ ʽ ʜʽʘʤʝʪʨʦʤ, ʧʨʦʪʷʞʥʽʩʪʶ ʙʝʟʩʫʯʢʦʚʦʾ ʯʘʩʪʠʥʠ 

ʩʪʦʚʙʫʨʘ ʟʘʣʝʞʥʦ ʚʽʜ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ, ʧʨʠʨʦʜʥʠʭ ʟʦʥ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʣʶʩʦʚʝ ʜʝʨʝʚʦ, ʩʦʩʥʘ, ʜʫʙ, ʧʝʨʝʚʠʱʝʥʥʷ, ʧʨʷʤʠʟʥʘ, ʧʨʦʪʷʞʥʽʩʪʴ ʙʝʟʩʫʯʢʦʚʦʾ ʯʘcʪʠʥʠ 

ʩʪʦʚʙʫʨʘ, ʷʢʽʩʪʴ. 

 

ɺʩʪʫʧ. ʇʣʶʩʦʚʽ ʜʝʨʝʚʘ, ʚʽʜʽʙʨʘʥʽ ʚ ʧʨʠʨʦʜʥʠʭ ʽ ʰʪʫʯʥʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ, ʻ ʚʠʭʽʜʥʦʶ 

ʦʩʥʦʚʦʶ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʣʽʩʦʥʘʩʽʥʥʠʭ ʧʣʘʥʪʘʮʽʡ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʪʘ ʥʘʩʽʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 

ɼʫʤʢʠ ʱʦʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʚʽʜʙʦʨʫ ʢʨʘʱʠʭ ʜʝʨʝʚ ʪʘ ʾʭʥʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʥʘʩʽʥʥʷ ʙʫʣʠ ʚʠʩʣʦʚʣʝʥʽ ʙʽʣʴʰ ʥʽʞ 100 ʨʦʢʽʚ ʪʦʤʫ [4]. ʈʦʙʦʪʠ 

ɹ. ʃʽʥʜʢʚʽʩʪʘ [5], ɽ. ʈʦʤʝʜʝʨʘ ʪʘ ɻ. ʐʝʥʙʘʭʘ [12] ʩʪʘʣʠ ʥʘʫʢʦʚʠʤ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʧʨʘʢʪʠʯʥʦʾ 

ʦʨʛʘʥʽʟʘʮʽʾ ʣʽʩʦʚʦʛʦ ʥʘʩʽʥʥʠʮʪʚʘ. ʇʝʨʰʽ ʧʣʶʩʦʚʽ ʜʝʨʝʚʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʣʦʥʦʚʠʭ ʥʘʩʽʥʥʠʭ 

ʧʣʘʥʪʘʮʽʡ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ ʫ 40-ʚʽ ʨʦʢʠ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʫ ʐʚʝʮʽʾ [5, 12]. ʅʠʥʽ ʥʘʧʨʷʤ 

ʣʽʩʦʚʦʾ ʩʝʣʝʢʮʽʾ, ʷʢʠʡ ʙʘʟʫʻʪʴʩʷ ʥʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʤʫ ʚʽʜʙʦʨʽ, ʧʨʦʜʦʚʞʫʻ ʨʦʟʚʠʚʘʪʠʩʷ ʧʦʨʷʜ ʟ 

ʽʥʰʠʤʠ ʥʘʧʨʷʤʘʤʠ, ʦʩʥʦʚʦʶ ʷʢʠʭ ʻ ʧʦʧʫʣʷʮʽʡʥʠʡ ʚʽʜʙʽʨ, ʛʽʙʨʠʜʠʟʘʮʽʷ ʪʦʱʦ. ʊʘʢ, ʚ ʐʚʝʮʽʾ, 

ʷʢʘ ʽ ʥʘʜʘʣʽ ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʠʤ ʟʽ ʩʚʽʪʦʚʠʭ ʣʽʜʝʨʽʚ ʟ ʧʠʪʘʥʴ ʣʽʩʦʚʦʾ ʩʝʣʝʢʮʽʾ ʽ ʥʘʩʽʥʥʠʮʪʚʘ, 

ʚʽʜʽʙʨʘʥʦ, ʚʠʧʨʦʙʦʚʫʶʪʴ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʥʘʜ 6 ʪʠʩ. ʧʣʶʩʦʚʠʭ ʜʝʨʝʚ ʣʠʰʝ ʩʦʩʥʠ 

ʟʚʠʯʘʡʥʦʾ [15, 17]. ɺ ʗʧʦʥʽʾ ï ʧʦʥʘʜ 8 ʪʠʩ. ʧʣʶʩʦʚʠʭ ʜʝʨʝʚ ʙʽʣʴʰ ʥʽʞ 10 ʚʠʜʽʚ [16]. ʇʝʨʝʣʽʢ 

ʜʝʨʝʚ ʧʦʩʪʽʡʥʦ ʦʥʦʚʣʶʻʪʴʩʷ ʽ ʨʦʟʰʠʨʶʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʚʽʜʙʦʨʫ ʥʦʚʠʭ ʽʥʜʠʚʽʜʽʚ.  

ɺ ʋʢʨʘʾʥʽ ʨʦʙʦʪʠ ʟ ʚʽʜʙʦʨʫ, ʨʦʟʤʥʦʞʝʥʥʷ ʪʘ ʚʠʧʨʦʙʫʚʘʥʥʷ ʧʣʶʩʦʚʠʭ ʜʝʨʝʚ ʙʫʣʠ 

ʨʦʟʧʦʯʘʪʽ ʚ 50-ʪʽ ʨʦʢʠ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʉ. ʉ. ʇôʷʪʥʠʮʴʢʦʛʦ ʪʘ ʥʘʙʫʣʠ 

ʤʘʩʦʚʠʭ ʤʘʩʰʪʘʙʽʚ ʥʘ ʧʦʯʘʪʢʫ 70-ʭ ʨʦʢʽʚ. ʋ ʪʦʡ ʧʝʨʽʦʜ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʣʘʙʦʨʘʪʦʨʽʾ ʩʝʣʝʢʮʽʾ 

ʋʢʨʅɼɯʃɻɸ, ʜʦʩʣʽʜʥʦʾ ʤʝʨʝʞʽ ʨʘʟʦʤ ʟʽ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʨʝʛʽʦʥʘʣʴʥʠʭ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ ʙʣʠʟʴʢʦ 4 ʪʠʩ. ʧʣʶʩʦʚʠʭ ʜʝʨʝʚ 34 ʚʠʜʽʚ [3, 8, 14].  

ʄʝʪʦʜʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʚʽʜʙʦʨʫ ʧʣʶʩʦʚʠʭ ʜʝʨʝʚ ʨʦʟʨʦʙʣʷʣʠʩʷ ʨʽʟʥʠʤʠ ʘʚʪʦʨʘʤʠ. ʇʝʨʰʽ 

ʢʨʠʪʝʨʽʾ ʱʦʜʦ ʚʽʜʙʦʨʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʉʈʉʈ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʄ. ʄ. ɺʝʨʝʩʽʥʠʤ [1]. ʋ ʧʨʦʮʝʩʽ 

ʚʽʜʙʦʨʫ ʜʝʨʝʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʘʥʫ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʤʝʪʦʜʠʢʘ ʚʽʜʙʦʨʫ ʜʝʱʦ ʟʤʽʥʠʣʘʩʷ. ɿʘ 

ʩʫʯʘʩʥʠʤʠ ʚʠʤʦʛʘʤʠ ʧʣʶʩʦʚʽ ʜʝʨʝʚʘ ʧʦʚʠʥʥʽ ʧʝʨʝʚʠʱʫʚʘʪʠ ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʥʘʩʘʜʞʝʥʥʷ 

ʟʘ ʚʠʩʦʪʦʶ ʥʝ ʤʝʥʰʝ ʥʽʞ ʥʘ 10 %, ʟʘ ʜʽʘʤʝʪʨʦʤ ʩʪʦʚʙʫʨʘ ï ʥʘ 30 % ʽ ʧʨʠ ʮʴʦʤʫ 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʩʷ ʚʠʩʦʢʦʶ ʷʢʽʩʪʶ ʩʪʦʚʙʫʨʽʚ, ʜʦʙʨʠʤ ʦʯʠʱʝʥʥʷʤ ʚʽʜ ʩʫʯʢʽʚ ʽ ʾʭʥʽʤ 

ʟʘʨʦʩʪʘʥʥʷʤ, ʢʦʤʧʘʢʪʥʦʶ, ʜʦʙʨʝ ʨʦʟʚʠʥʝʥʦʶ ʢʨʦʥʦʶ, ʜʦʙʨʠʤ ʩʪʘʥʦʤ, ʚʠʩʦʢʦʶ ʩʪʽʡʢʽʩʪʶ ʜʦ 

ʰʢʽʜʥʠʢʽʚ, ʭʚʦʨʦʙ ʽ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ. ɺ ʋʢʨʘʾʥʽ ʚʽʜʙʠʨʘʶʪʴ ʜʝʨʝʚʘ ʜʚʦʭ 

ʢʘʪʝʛʦʨʽʡ [6]. ʇʨʠ ʚʽʜʙʦʨʽ ʧʣʶʩʦʚʠʭ ʜʝʨʝʚ ʜʨʫʛʦʾ ʢʘʪʝʛʦʨʽʾ ʜʦʧʫʩʢʘʶʪʴʩʷ ʘʙʦ ʥʝʟʥʘʯʥʽ 

ʧʝʨʝʚʠʱʝʥʥʷ ʟʘ ʚʠʩʦʪʦʶ ʽ ʜʽʘʤʝʪʨʦʤ ʧʨʠ ʚʠʩʦʢʽʡ ʷʢʦʩʪʽ ʩʪʦʚʙʫʨʽʚ, ʘʙʦ ʞ ʥʝʟʥʘʯʥʽ ʚʘʜʠ ʧʨʠ 

ʜʦʪʨʠʤʘʥʥʽ ʧʝʨʝʚʠʱʝʥʴ ʟʘ ʜʽʘʤʝʪʨʦʤ ʽ ʚʠʩʦʪʦʶ. ʇʣʶʩʦʚʽ ʜʝʨʝʚʘ ʧʦʚʠʥʥʽ ʨʝʧʨʝʟʝʥʪʫʚʘʪʠ ʚʩʽ 

ʦʩʥʦʚʥʽ ʪʠʧʠ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ʽ ʬʝʥʦʣʦʛʽʯʥʽ ʬʦʨʤʠ. 

ɺʨʘʭʦʚʫʶʯʠ ʥʝʜʦʩʪʘʪʥʶ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʣʽʩʦʥʘʩʽʥʥʠʭ 

ʦʙôʻʢʪʽʚ ʢʽʣʴʢʽʩʪʴ ʥʘʷʚʥʠʭ ʥʘ 2010 ʨ. ʧʣʶʩʦʚʠʭ ʜʝʨʝʚ, ʾʭʥʽʡ ʟʥʘʯʥʠʡ ʚʽʢ, ʥʝ ʟʘʚʞʜʠ 

ʟʘʜʦʚʽʣʴʥʠʡ ʩʪʘʥ, ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʣʝʥʥʷ çʇʨʦʛʨʘʤʠ ʨʦʟʚʠʪʢʫ ʣʽʩʦʥʘʩʽʥʥʻʚʦʾ ʩʧʨʘʚʠ ʥʘ 2010ï

2015 ʨʦʢʠè [7] ʙʫʣʦ ʫʭʚʘʣʝʥʦ ʨʽʰʝʥʥʷ ʧʨʦ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʰʠʨʝʥʦʛʦ ʚʽʜʙʦʨʫ ʧʣʶʩʦʚʠʭ ʜʝʨʝʚ 

ʧʦ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʟʦʢʨʝʤʘ ʚ ʦʙʣʘʩʪʷʭ, ʜʝ ʪʘʢʽ ʜʝʨʝʚʘ ʙʫʣʠ ʚʽʜʩʫʪʥʽ. ɺʽʜʙʽʨ ʜʝʨʝʚ ï 

                                                 
*
 É ʉ. ɸ. ʃʦʩʴ, ʃ. ɯ. ʊʝʨʝʱʝʥʢʦ, ɻ. ɸ. ʐʣʦʥʯʘʢ, ɺ. ʇ. ʉʘʤʦʜʘʡ, ɯ. ʉ. ʅʝʡʢʦ, 2015 
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ʢʘʥʜʠʜʘʪʽʚ ʫ ʧʣʶʩʦʚʽ ʜʝʨʝʚʘ ʫ 2010ï2014 ʨʨ. ʟʜʽʡʩʥʶʚʘʣʠ ʨʽʟʥʽ ʥʘʫʢʦʚʽ ʫʩʪʘʥʦʚʠ ʧʦ ʚʩʽʡ 

ʋʢʨʘʾʥʽ, ʟʦʢʨʝʤʘ ʋʢʨʅɼɯʃɻɸ, ʡʦʛʦ ʜʦʩʣʽʜʥʘ ʤʝʨʝʞʘ, ʘ ʪʘʢʦʞ ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʣʽʩʦʥʘʩʽʥʥʻʚʠʭ 

ʣʘʙʦʨʘʪʦʨʽʡ ʪʘ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. ɸʚʪʦʨʠ ʩʪʘʪʪʽ ʚʠʩʣʦʚʣʶʶʪʴ ʧʦʜʷʢʫ ʚʩʽʤ 

ʫʯʘʩʥʠʢʘʤ ʚʽʜʙʦʨʫ ʧʣʶʩʦʚʠʭ ʜʝʨʝʚ ʟʘ ʜʦʧʦʤʦʛʫ ʽ ʩʧʨʠʷʥʥʷ ʫ ʧʨʦʚʝʜʝʥʥʽ ʨʦʙʽʪ.  

ʄʝʪʘ ʧʨʝʜʩʪʘʚʣʝʥʦʾ ʨʦʙʦʪʠ ï ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʨʦʟʧʦʜʽʣ ʚʽʜʽʙʨʘʥʠʭ ʫ 2010ï2014 ʨʨ. 

ʜʝʨʝʚ ʩʦʩʝʥ ʟʚʠʯʘʡʥʦʾ (Pinus sylvestris L.) ʽ ʯʦʨʥʦʾ (Pinus nigra Arnold), ʜʫʙʽʚ ʟʚʠʯʘʡʥʦʛʦ 

(Quercus robur L.) ʽ ʩʢʝʣʴʥʦʛʦ (Quercus petraea (Matt.) Liebl.) ʟʘ ʧʝʨʝʚʠʱʝʥʥʷʤʠ ʟʘ ʚʠʩʦʪʦʶ ʽ 

ʜʽʘʤʝʪʨʦʤ, ʚʠʩʦʪʦʶ ʙʝʟʩʫʯʢʦʚʦʾ ʟʦʥʠ ʩʪʦʚʙʫʨʘ ʟʘʣʝʞʥʦ ʚʽʜ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ, ʧʨʠʨʦʜʥʠʭ 

ʟʦʥ.  

ʆʙôʻʢʪʠ ʽ ʤʝʪʦʜʠ. ɺʽʜʙʽʨ ʜʝʨʝʚ ʧʨʦʚʦʜʠʣʠ ʫ ʢʨʘʱʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ 12 ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ. ʇʨʽʦʨʠʪʝʪ ʥʘʜʘʚʘʣʠ ʚʽʜʙʦʨʫ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʾ 

ʢʽʣʴʢʦʩʪʽ ʜʝʨʝʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʦʜʥʦʛʦ ʚʠʜʽʣʫ, ʟ ʧʝʨʩʧʝʢʪʠʚʦʶ ʥʘʜʘʥʥʷ ʜʽʣʷʥʮʽ ʩʪʘʪʫʩʫ 

ʧʣʶʩʦʚʦʛʦ ʥʘʩʘʜʞʝʥʥʷ. 

ʇʨʠ ʦʮʽʥʶʚʘʥʥʽ ʜʝʨʝʚ ï ʢʘʥʜʠʜʘʪʽʚ ʫ ʧʣʶʩʦʚʽ ʚʠʟʥʘʯʘʣʠ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ: ʜʽʘʤʝʪʨ 

ʩʪʦʚʙʫʨʘ ʥʘ ʚʠʩʦʪʽ 1,3 ʤ; ʚʠʩʦʪʫ ʜʝʨʝʚʘ ʪʘ ʧʨʠʢʨʽʧʣʝʥʥʷ ʧʝʨʰʠʭ ʥʠʞʥʽʭ ʞʠʚʦʛʦ ʽ ʤʝʨʪʚʦʛʦ 

ʩʫʯʢʽʚ; ʜʽʘʤʝʪʨ ʢʨʦʥʠ ʫ ʜʚʦʭ ʚʟʘʻʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʠʭ ʥʘʧʨʷʤʢʘʭ; ʩʝʣʝʢʮʽʡʥʫ ʢʘʪʝʛʦʨʽʶ; 

ʢʣʘʩ ʂʨʘʬʪʘ; ʩʪʘʥ; ʧʦʭʦʜʞʝʥʥʷ; ʪʠʧ ʛʨʫʙʦʾ ʢʦʨʠ; ʥʘʷʚʥʽʩʪʴ ʚʘʜ ʽ ʧʦʰʢʦʜʞʝʥʴ; ʽʥʰʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʬʝʥʦʣʦʛʽʯʥʫ ʬʦʨʤʫ, ʥʘʷʚʥʽʩʪʴ ʮʚʽʪʽʥʥʷ, ʧʣʦʜʦʥʦʰʝʥʥʷ ʪʦʱʦ).  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʝʣʝʢʮʽʡʥʦʾ ʢʘʪʝʛʦʨʽʾ ʜʝʨʝʚʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʦʜʠʬʽʢʦʚʘʥʫ ʰʢʘʣʫ 

ʄ. ʄ. ɺʝʨʝʩʽʥʘ [1, 2]. ʉʪʘʥ ʜʝʨʝʚ ʦʮʽʥʶʚʘʣʠ ʟʘ ʰʢʘʣʦʶ, ʤʦʜʠʬʽʢʦʚʘʥʦʶ ʥʘ ʙʘʟʽ ʰʢʘʣ 

ʢʘʪʝʛʦʨʽʡ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʜʫʙʘ ʪʘ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ [9, 10, 13]. 

ɹʫʣʦ ʚʠʟʥʘʯʝʥʦ ʛʝʦʛʨʘʬʽʯʥʽ ʢʦʦʨʜʠʥʘʪʠ ʢʦʞʥʦʛʦ ʜʝʨʝʚʘ ʟʘ ʜʦʧʦʤʦʛʦʶ GPS, ʟʘʥʝʩʝʥʦ 

ʧʦʢʘʟʥʠʢʠ ʢʦʦʨʜʠʥʘʪ ʫ ʧʘʩʧʦʨʪ ʪʘ ʚʠʢʦʨʠʩʪʘʥʦ ʜʣʷ ʧʦʙʫʜʦʚʠ ʩʭʝʤ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʝʨʝʚ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʚʠʜʽʣʫ (ʫ ʧʨʦʛʨʘʤʽ MapInfo). ʊʘʢʠʡ ʧʽʜʭʽʜ ʩʧʨʦʱʫʻ ʧʦʰʫʢʠ ʜʝʨʝʚʘ ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʟʘʛʦʪʽʚʣʽ ʞʠʚʮʽʚ, ʥʘʩʽʥʥʷ ʘʙʦ ʧʨʦʚʝʜʝʥʥʷ ʥʘʩʪʫʧʥʠʭ ʽʥʚʝʥʪʘʨʠʟʘʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ.  

ʇʨʠ ʘʥʘʣʽʟʽ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʜʣʷ ʢʦʞʥʦʛʦ ʚʠʜʫ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ 

ʧʝʨʝʚʠʱʝʥʴ ʪʘ ʧʨʦʪʷʞʥʦʩʪʽ ʙʝʟʩʫʯʢʦʚʦʾ ʯʘʩʪʠʥʠ ʩʪʦʚʙʫʨʘ ʧʦ ʣʽʩʦʚʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ, ʊʃʋ ʪʘ 

ʧʨʠʨʦʜʠʭ ʟʦʥʘʭ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʋʩʴʦʛʦ ʧʨʦʪʷʛʦʤ 2010ï2014 ʨʨ. ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ 

722 ʜʝʨʝʚʘ ï ʢʘʥʜʠʜʘʪʠ ʫ ʧʣʶʩʦʚʽ ʩʦʩʥʠ ʽ ʜʫʙʘ. ʅʘ ʚʩʽ ʜʝʨʝʚʘ ʦʬʦʨʤʣʝʥʦ ʚʽʜʧʦʚʽʜʥʽ ʘʢʪʠ ʽ 

ʧʘʩʧʦʨʪʠ. ɿʦʢʨʝʤʘ ʚ ʃʽʚʦʙʝʨʝʞʥʽʡ ʯʘʩʪʠʥʽ ʉʪʝʧʫ ʚʽʜʽʙʨʘʥʦ 338 ʜʝʨʝʚïʢʘʥʜʠʜʘʪʽʚ ʫ ʧʣʶʩʦʚʽ, 

ʟ ʥʠʭ 173 ʜʝʨʝʚʘ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ, 45 ï ʩʦʩʥʠ ʢʨʠʤʩʴʢʦʾ (Pinus nigra ssp. pallasiana (Lamb.) 

Holmboe) ʽ 119 ï ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ [11].  

ɺʽʜʙʽʨ ʜʝʨʝʚ ï ʢʘʥʜʠʜʘʪʽʚ ʫ ʧʣʶʩʦʚʽ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʫ ʧʨʠʨʦʜʥʠʭ ʽ 

ʰʪʫʯʥʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ 12 ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ, ʜʦ ʮʴʦʛʦ ʯʘʩʫ ʚ ɿʘʧʦʨʽʟʴʢʽʡ ʪʘ ʂʽʨʦʚʦʛʨʘʜʩʴʢʽʡ 

ʦʙʣʘʩʪʷʭ ʧʣʶʩʦʚʽ ʜʝʨʝʚʘ ʩʦʩʥʠ ʥʝ ʚʽʜʙʠʨʘʣʠ. ʋʩʴʦʛʦ ʪʘʢʠʭ ʜʝʨʝʚ ʚʽʜʽʙʨʘʥʦ 357 ʰʪ., 

ʥʘʡʙʽʣʴʰʝ ï ʫ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ï 68 ʰʪ., ʘ ʥʘʡʤʝʥʰʝ ï ʫ ʇʦʣʪʘʚʩʴʢʽʡ ï 7 ʰʪ. 

ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʧʝʨʝʚʠʱʝʥʴ ʧʣʶʩʦʚʠʤʠ ʜʝʨʝʚʘʤʠ ʪʘʢʩʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʝʨʝʚʦʩʪʘʥʽʚ ʪʘ 

ʧʨʦʪʷʞʥʦʩʪʽ ʙʝʟʩʫʯʢʦʚʦʾ ʯʘʩʪʠʥʠ ʩʪʦʚʙʫʨʘ ʧʣʶʩʦʚʠʭ ʜʝʨʝʚ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʫ ʨʦʟʨʽʟʽ ʣʽʩʦʚʠʭ 

ʛʦʩʧʦʜʘʨʩʪʚ ʧʦʜʘʥʦ ʚ ʪʘʙʣ. 1. ɹʽʣʴʰʽʩʪʴ ʜʝʨʝʚ ï ɯɯ ʩʝʣʝʢʮʽʡʥʦʾ ʢʘʪʝʛʦʨʽʾ. ʊʃʋ ï ɸ2, ɺ2, ʉ1 ʽ ʉ2. 

ʋʟʘʛʘʣʴʥʝʥʽ ʜʘʥʽ ʱʦʜʦ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ ʧʝʨʝʚʠʱʝʥʴ ʟʘ ʚʠʩʦʪʦʶ, ʜʽʘʤʝʪʨʦʤ ʽ 

ʧʨʦʪʷʞʥʦʩʪʽ ʙʝʟʩʫʯʢʦʚʦʾ ʯʘʩʪʠʥʠ ʩʪʦʚʙʫʨʘ ʟʛʨʫʧʦʚʘʥʽ ʟʘ ʧʨʠʨʦʜʥʠʤʠ ʟʦʥʘʤʠ ʽ ʊʃʋ ʪʘ 

ʥʘʚʝʜʝʥʽ ʥʘ ʨʠʩ. 1. ʉʝʨʝʜʥʽ ʧʝʨʝʚʠʱʝʥʥʷ ʟʘ ʚʠʩʦʪʦʶ ʩʪʘʥʦʚʣʷʪʴ ʚʽʜ 7,9 (ʉʪʝʧ, ɸ2) ʜʦ 26,1 % 

(ʉʪʝʧ, ʉ2), ʟʘ ʜʽʘʤʝʪʨʦʤ ï ʚʽʜ 16,4 (ʉʪʝʧ ɺ2) ʜʦ 44,8 % (ʇʦʣʽʩʩʷ, ʉ2).  

ʅʘʡʙʽʣʴʰʽ ʧʝʨʝʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʟʘʬʽʢʩʦʚʘʥʦ ʜʣʷ ʫʤʦʚ ʇʦʣʽʩʩʷ ʪʘ ʙʘʛʘʪʠʭ ʊʃʋ.  

ʉʝʨʝʜʥʽ ʧʝʨʝʚʠʱʝʥʥʷ ʟʘ ʚʠʩʦʪʦʶ ʧʦʥʘʜ 10 % ʚʽʜʟʥʘʯʝʥʦ ʜʣʷ ʜʝʨʝʚ ʇʦʣʽʩʩʷ ʪʘ ʙʘʛʘʪʠʭ ʫʤʦʚ 

(ʊʃʋ ï ʉ2) ʃʽʩʦʩʪʝʧʫ ʽ ʉʪʝʧʫ. ʋ ʙʽʜʥʽʰʠʭ ʫʤʦʚʘʭ ʩʝʨʝʜʥʽ ʧʝʨʝʚʠʱʝʥʥʷ ʻ ʤʝʥʰʠʤʠ. 

ʇʝʨʝʚʠʱʝʥʥʷ ʟʘ ʜʽʘʤʝʪʨʦʤ ʧʦʥʘʜ 30 % ʚʽʜʟʥʘʯʝʥʦ ʣʠʰʝ ʚ ʫʤʦʚʘʭ ʉ2 ʇʦʣʽʩʩʷ ʽ ʃʽʩʦʩʪʝʧʫ. ɺ 

ʫʩʽʭ ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ ʧʦʢʘʟʥʠʢʠ ʻ ʤʝʥʰʠʤʠ. ʄʦʞʣʠʚʦ, ʢʨʠʪʝʨʽʾ ʚʽʜʙʦʨʫ ʧʣʶʩʦʚʠʭ ʜʝʨʝʚ  
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ʊʘʙʣʠʮʷ 1 

ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʧʝʨʝʚʠʱʝʥʴ ʟʘ ʚʠʩʦʪʦʶ, ʜʽʘʤʝʪʨʦʤ ʪʘ ʧʨʦʪʷʞʥʦʩʪʽ ʙʝʟʩʫʯʢʦʚʦʾ ʯʘʩʪʠʥʠ ʩʪʦʚʙʫʨʘ 

ʧʣʶʩʦʚʠʭ ʜʝʨʝʚ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ, ʚʽʜʽʙʨʘʥʠʭ ʫ 2010ï2014 ʨʨ. 

ʆʙʣʘʩʪʴ, ʜʝʨʞʘʚʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ, 

ʧʨʠʨʦʜʥʘ ʟʦʥʘ 

ʂʽʣʴ-

ʢʽʩʪʴ 

ʜʝʨʝʚ, 

ʰʪ. 

ʉʝʨʝʜʥʻ ʧʝʨʝʚʠʱʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʧʣʶʩʦʚʠʭ ʜʝʨʝʚ ʥʘʜ 

ʩʝʨʝʜʥʽʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʥʘʩʘʜʞʝʥʥʷ, %  

ʉʝʨʝʜʥʷ ʧʨʦʪʷʞʥʽʩʪʴ 

ʙʝʟʩʫʯʢʦʚʦʾ ʯʘʩʪʠʥʠ 

ʩʪʦʚʙʫʨʘ, % ʚʽʜ 

ʩʝʨʝʜʥʴʦʾ ʚʠʩʦʪʠ ʜʝʨʝʚʘ 
ʟʘ ʚʠʩʦʪʦʶ ʟʘ ʜʽʘʤʝʪʨʦʤ 

ʏʝʨʥʽʛʽʚʩʴʢʘ  22 19,6 23,4 55,7 

ʂʦʨʶʢʽʚʩʴʢʝ ʃɻ  10 19,3 17,2 39,3 

ʍʦʣʤʠʥʩʴʢʝ ʃɻ  12 19,9 29,6 72,1 

ʂʠʾʚʩʴʢʘ 31 17,6 41,2 50,0 

ɼʠʤʝʨʩʴʢʝ ʃɻ 10 11,1 30,7 33,0 

ʂʠʾʚʩʴʢʝ ʃɻ 6 17,9 37,5 46,4 

ɯʚʘʥʢʽʚʩʴʢʝ ʃɻ 10 23,2 57,7 66,1 

ʂʣʘʚʜʽʻʚʩʴʢʝ ʃɻ 5 16,1 36,0 46,3 

ʇʦʣʽʩʩʷ ʟʘʛʘʣʦʤ 53 18,6 32,3 52,8 

ʏʝʨʢʘʩʴʢʘ 42 23,4 40,6 44,8 

ʏʝʨʢʘʩʴʢʝ ʃɻ 37 29,3 36,0 54,4 

ɿʦʣʦʪʦʥʽʩʴʢʝ ʃɻ 5 17,4 45,2 35,2 

ʇʦʣʪʘʚʩʴʢʘ  7 9,4 11,4 34,7 

ʇʦʣʪʘʚʩʴʢʝ ʃɻ 7 9,4 11,4 34,7 

ʉʫʤʩʴʢʘ  10 14,1 16,2 40,8 

ʐʦʩʪʢʠʥʩʴʢʝ ʃʄɻ  10 14,1 16,2 40,8 

ʍʘʨʢʽʚʩʴʢʘ  40 7,6 18,0 42,7 

ɾʦʚʪʥʝʚʝ ʃɻ  16 6,1 12,3 51,0 

ɺʦʚʯʘʥʩʴʢʝ ʃɻ 22 13,8 23,9 47,9 

ɹʘʣʘʢʣʽʡʩʴʢʝ ʃɻ 2 2,9 17,8 29,1 

ʍʤʝʣʴʥʠʮʴʢʘ  10 18,4 34,2 27,7 

ʉʣʘʚʫʪʩʴʢʝ ʃɻ 10 18,4 34,2 27,7 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ 31 6,4 14,4 54,5 

ʆʣʝʢʩʘʥʜʨʽʚʩʴʢʝ ʃɻ 31 6,4 14,4 54,5 

ʃʽʩʦʩʪʝʧ ʟʘʛʘʣʦʤ 140 13,2 22,5 40,9 

ɼʥʝʧʨʦʧʝʪʨʦʚʩʴʢʘ  68 14,4 25,2 23,8 

ɼʥʽʧʨʦʜʟʝʨʞʠʥʩʴʢʝ ʃɻ 23 6,0 25,8 23,1 

ɺʘʩʠʣʴʢʽʚʩʴʢʝ ʃɻ 22 24,0 33,3 11,8 

ʇʘʚʣʦʛʨʘʜʩʴʢʝ ʃɻ 23 13,4 16,5 36,5 

ɼʦʥʝʮʴʢʘ  47 12,9 21,2 37,8 

ʂʨʘʩʥʦʣʠʤʘʥʩʴʢʝ ʃʄɻ 32 10,6 22,6 46,7 

ʉʣʘʚôʷʥʩʢʝ ʃɻ 15 15,2 19,9 28,9 

ɿʘʧʦʨʽʟʴʢʘ  17 19,5 17,4 24,2 

ʂʘʤôʷʥʩʴʢʦ-ɼʥʽʧʨʦʚʩʴʢʝ ʃɻ 7 13,0 12,2 21,3 

ɿʘʧʦʨʽʟʴʢʝ ʃɻ 10 26,0 22,7 27,0 

ʃʫʛʘʥʩʴʢʘ 32 11,1 16,8 41,6 

ʉʪʘʥʠʯʥʦ-ʃʫʛʘʥʩʴʢʝ ʃʄɻ 10 4,6 7,8 31,6 

ʉʻʚʻʨʦʜʦʥʝʮʴʢʝ ʃʄɻ 10 9,9 20,0 51,0 

ʂʨʝʤʽʥʩʴʢʝ ʃʄɻ 7 5,0 16,5 46,7 

ʅʦʚʦʘʡʜʘʨʩʴʢʝ ʃʄɻ 5 25,0 22,7 37,3 

ʉʪʝʧ ʟʘʛʘʣʦʤ 164 13,9 20,0 32,9 

ʋʩʴʦʛʦ 357 15,2 24,9 42,2 
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ʈʠʩ.1 ï ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʧʝʨʝʚʠʱʝʥʴ ʧʣʶʩʦʚʠʭ ʜʝʨʝʚ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʟʘ ʚʠʩʦʪʦʶ, ʜʽʘʤʝʪʨʦʤ ʪʘ 

ʧʨʦʪʷʞʥʦʩʪʽ ʙʝʟʩʫʯʢʦʚʦʾ ʯʘʩʪʠʥʠ ʩʪʦʚʙʫʨʘ ʟʘ ʧʨʠʨʦʜʥʠʤʠ ʟʦʥʘʤʠ ʪʘ ʊʃʋ 

 

ʩʦʩʥʠ (ʚʽʜʩʦʪʦʢ ʧʝʨʝʚʠʱʝʥʥʷ ʟʘ ʚʠʩʦʪʦʶ ʪʘ ʜʽʘʤʝʪʨʦʤ) ʫ ʙʽʜʥʠʭ ˇʨʫʥʪʦʚʠʭ ʫʤʦʚʘʭ ʪʘ ʚ 

ʫʤʦʚʘʭ ʉʪʝʧʫ ʩʣʽʜ ʟʥʠʟʠʪʠ. 

ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʚʠʷʚʠʚ ʚʧʣʠʚ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʽ ʊʃʋ ʥʘ ʧʦʢʘʟʥʠʢʠ ʧʝʨʝʚʠʱʝʥʥʷ 

ʟʘ ʜʽʘʤʝʪʨʦʤ ʽ ʧʨʦʪʷʞʥʦʩʪʽ ʙʝʟʩʫʯʢʦʚʦʾ ʯʘʩʪʠʥʠ. ʊʘʢ, ʚʽʜʟʥʘʯʝʥʦ ʟʤʝʥʰʝʥʥʷ ʧʝʨʝʚʠʱʝʥʴ ʽ 

ʧʨʦʪʷʞʥʦʩʪʽ ʙʝʟʩʫʯʢʦʚʦʾ ʯʘʩʪʠʥʠ ʩʪʦʚʙʫʨʘ ʫ ʥʘʧʨʷʤʢʫ ʇʦʣʽʩʩʷ ï ʉʪʝʧ, ʧʨʠʯʦʤʫ ʚʧʣʠʚ 

ʧʨʠʨʦʜʥʦʾ ʟʦʥʠ ʥʘ ʧʝʨʝʚʠʱʝʥʥʷ ʟʘ ʜʽʘʤʝʪʨʦʤ ʽ ʧʨʦʪʷʞʥʽʩʪʴ ʙʝʟ ʩʫʯʢʦʚʦʾ ʯʘʩʪʠʥʠ ʻ ʚʠʩʦʢʠʤ 

(r = 0,63; 0,86 ʚʽʜʧʦʚʽʜʥʦ.) ɺʠʷʚʣʝʥʦ ʟʚôʷʟʢʠ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʤʽʞ ʩʝʨʝʜʥʽʤ ʧʝʨʝʚʠʱʝʥʥʷʤ ʟʘ 

ʜʽʘʤʝʪʨʦʤ ʽ ʚʠʩʦʪʦʶ ʪʘ ʪʨʦʬʥʽʩʪʶ ˇʨʫʥʪʫ (r = 0,64; 0,83). ɺʽʜʟʥʘʯʝʥʦ ʚʠʩʦʢʠʡ ʚʧʣʠʚ 

ʟʦʥʘʣʴʥʦʩʪʽ ʥʘ ʧʦʢʘʟʥʠʢʠ ʩʪʘʥʫ ʽ ʩʝʣʝʢʮʽʡʥʦʾ ʢʘʪʝʛʦʨʽʾ ʚʽʜʽʙʨʘʥʠʭ ʜʝʨʝʚ (r = 0,87; 0,74). 

ʆʪʞʝ, ʚ ʫʤʦʚʘʭ ʇʦʣʽʩʩʷ, ʚ ʦʧʪʠʤʘʣʴʥʠʭ ʫʤʦʚʘʭ ʨʦʩʪʫ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ, ʻ ʤʦʞʣʠʚʠʤ ʚʽʜʙʽʨ 

ʧʣʶʩʦʚʠʭ ʜʝʨʝʚ ɯ ʩʝʣʝʢʮʽʡʥʦʾ ʢʘʪʝʛʦʨʽʾ ʟʽ ʟʥʘʯʥʠʤʠ ʧʝʨʝʚʠʱʝʥʥʷʤʠ. ɺ ʉʪʝʧʫ, ʜʝ ʧʨʦʭʦʜʠʪʴ 

ʧʽʚʜʝʥʥʘ ʤʝʞʘ ʘʨʝʘʣʫ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʽ ʧʨʠʨʦʜʥʽ ʫʤʦʚʠ ʥʘʙʣʠʞʘʶʪʴʩʷ ʜʦ ʢʨʠʪʠʯʥʠʭ, 

ʤʦʞʣʠʚʠʡ ʚʽʜʙʽʨ ʧʝʨʝʚʘʞʥʦ ʜʝʨʝʚ ɯɯ ʩʝʣʝʢʮʽʡʥʦʾ ʢʘʪʝʛʦʨʽʾ.  

ʋ ʰʪʫʯʥʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ 5 ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ɿʘʧʦʨʽʟʴʢʦʾ ʦʙʣʘʩʪʽ ʚ ʫʤʦʚʘʭ 

ɺ1-2 ʽ ʉ1 ʫ 2012 ʨ. ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ 45 ʢʘʥʜʠʜʘʪʽʚ ʫ ʧʣʶʩʦʚʽ ʜʝʨʝʚʘ ʩʦʩʥʠ ʢʨʠʤʩʴʢʦʾ (ʪʘʙʣ. 2). 

ʉʝʨʝʜʥʻ ʧʝʨʝʚʠʱʝʥʥʷ ʇɼ ʧʦʢʘʟʥʠʢʽʚ ʥʘʩʘʜʞʝʥʴ ʟʘ ʚʠʩʦʪʦʶ ʩʪʘʥʦʚʠʪʴ 12,9 % (ʚʽʜ 10,0 ʜʦ 

15,3 %), ʘ ʟʘ ʜʽʘʤʝʪʨʦʤ ï 24,9 % (ʚʽʜ 12,7 ʜʦ 42,3 %). 

ʉʝʨʝʜʥʽ ʟʘ ʧʨʠʨʦʜʥʠʤʠ ʟʦʥʘʤʠ ʽ ʊʃʋ ʟʥʘʯʝʥʥʷ ʧʝʨʝʚʠʱʝʥʴ ʧʦʢʘʟʥʠʢʽʚ ʥʘʩʘʜʞʝʥʥʷ ʟʘ 

ʚʠʩʦʪʦʶ, ʜʽʘʤʝʪʨʦʤ ʽ ʧʨʦʪʷʞʥʦʩʪʽ ʙʝʟʩʫʯʢʦʚʦʾ ʯʘʩʪʠʥʠ ʩʪʦʚʙʫʨʘ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 2. 

ɺʽʜʟʥʘʯʝʥʦ ʚʧʣʠʚ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʪʨʦʬʥʦʩʪʽ ʥʘ ʧʝʨʝʚʠʱʝʥʥʷ ʟʘ ʜʽʘʤʝʪʨʦʤ ʽ ʟʥʘʯʥʠʡ ʚʧʣʠʚ 

ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʫ ʥʘ ʩʝʨʝʜʥʽ ʧʝʨʝʚʠʱʝʥʥʷ ʟʘ ʚʠʩʦʪʦʶ ʽ ʧʨʦʪʷʞʥʽʩʪʴ ʙʝʟʩʫʯʢʦʚʦʾ ʯʘʩʪʠʥʠ 

ʩʪʦʚʙʫʨʘ (r = 0,55; 0,85, 0,91 ʚʽʜʧʦʚʽʜʥʦ). 
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ʊʘʙʣʠʮʷ 2 

ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʧʝʨʝʚʠʱʝʥʴ ʪʘ ʧʨʦʪʷʞʥʦʩʪʽ ʙʝʟʩʫʯʢʦʚʦʾ ʯʘʩʪʠʥʠ ʩʪʦʚʙʫʨʘ ʧʣʶʩʦʚʠʭ ʜʝʨʝʚ  

ʩʦʩʥʠ ʢʨʠʤʩʴʢʦʾ, ʚʽʜʽʙʨʘʥʠʭ ʫ 2010ï2014 ʨʨ. 

ʆʙʣʘʩʪʴ, ʜʝʨʞʘʚʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ, 

ʧʨʠʨʦʜʥʘ ʟʦʥʘ 

ʂʽʣʴ-

ʢʽʩʪʴ 

ʜʝʨʝʚ, 

ʰʪ. 

ʊʃʋ 

ʉʝʨʝʜʥʻ ʧʝʨʝʚʠʱʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʧʣʶʩʦʚʠʭ ʜʝʨʝʚ 

ʥʘʜ ʩʝʨʝʜʥʽʤʠ ʧʦʢʘʟʥʠʢʘʤʠ  

ʥʘʩʘʜʞʝʥʥʷ, % 

ʉʝʨʝʜʥʷ ʧʨʦʪʷʞʥʽʩʪʴ 

ʙʝʟʩʫʯʢʦʚʦʾ ʯʘʩʪʠʥʠ 

ʩʪʦʚʙʫʨʘ, % ʚʽʜ 

ʩʝʨʝʜʥʴʦʾ ʚʠʩʦʪʠ 

ʜʝʨʝʚʘ ʟʘ ʚʠʩʦʪʦʶ ʟʘ ʜʽʘʤʝʪʨʦʤ 

ɿʘʧʦʨʽʟʴʢʘ ʦʙʣʘʩʪʴ 45 ï 12,9 24,9 33,3 

ɿʘʧʦʨʽʟʴʢʝ ʃɻ 11 ʉ1 15,4 42,3 44,0 

ʂʘʤôʷʥʩʴʢʦ-ɼʥʽʧʨʦʚʩʴʢʝ ʃɻ 10 ɺ2 17,5 28,4 27,5 

ʄʝʣʽʪʦʧʦʣʴʩʴʢʝ ʃɻ 10 ʉ2 12,8 22,1 36,7 

ɹʝʨʜʷʥʩʴʢʝ ʃɻ 4 ʉ1 8,6 12,7 18,8 

ʇʦʣʦʛʽʚʩʴʢʝ ʃɻ 10 ɺ1 10,0 19,2 39,6 

 

 
ʈʠʩ. 2 ï ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʧʝʨʝʚʠʱʝʥʴ ʧʣʶʩʦʚʠʭ ʜʝʨʝʚ ʩʦʩʥʠ ʢʨʠʤʩʴʢʦʾ ʟʘ ʚʠʩʦʪʦʶ, ʜʽʘʤʝʪʨʦʤ ʪʘ 

ʩʝʨʝʜʥʴʦʾ ʚʠʩʦʪʠ ʙʝʟʩʫʯʢʦʚʦʾ ʯʘʩʪʠʥʠ ʟʘ ʊʃʋ 

 

ɺʽʜʙʽʨ ʢʘʥʜʠʜʘʪʽʚ ʫ ʧʣʶʩʦʚʽ ʜʝʨʝʚʘ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʧʨʦʚʝʜʝʥʦ ʫ ʰʪʫʯʥʠʭ ʽ ʧʨʠʨʦʜʥʠʭ 

ʜʝʨʝʚʦʩʪʘʥʘʭ 11 ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ. ʋʩʴʦʛʦ ʚʽʜʽʙʨʘʥʦ 284 ʜʝʨʝʚʘ ʚ ʫʤʦʚʘʭ D2 (ʪʘʙʣ. 3). ɺ 

ɿʘʧʦʨʽʟʴʢʽʡ, ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʽ ʃʫʛʘʥʩʴʢʽʡ ʦʙʣʘʩʪʷʭ ʫ ʧʦʧʝʨʝʜʥʽ ʨʦʢʠ ʚʽʜʙʽʨ ʜʝʨʝʚ ʥʝ 

ʧʨʦʚʦʜʠʣʠ.  
ʊʘʙʣʠʮʷ 3 

ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʧʝʨʝʚʠʱʝʥʴ ʟʘ ʚʠʩʦʪʦʶ ʪʘ ʜʽʘʤʝʪʨʦʤ ʪʘ ʧʨʦʪʷʞʥʦʩʪʽ ʙʝʟʩʫʯʢʦʚʦʾ ʯʘʩʪʠʥʠ ʩʪʦʚʙʫʨʘ 

ʧʣʶʩʦʚʠʭ ʜʝʨʝʚ ʜʫʙʘ, ʚʽʜʽʙʨʘʥʠʭ ʫ 2010- 2014 ʨʨ. 

ʆʙʣʘʩʪʴ, ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, 

ʧʨʠʨʦʜʥʘ ʟʦʥʘ 

ʂʽʣʴ-

ʢʽʩʪʴ 

ʜʝʨʝʚ, 

ʰʪ. 

ʉʝʨʝʜʥʻ ʧʝʨʝʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʧʣʶʩʦʚʠʭ ʜʝʨʝʚ ʥʘʜ ʩʝʨʝʜʥʽʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʥʘʩʘʜʞʝʥʥʷ, % 

ʉʝʨʝʜʥʷ ʧʨʦʪʷʞʥʽʩʪʴ 

ʙʝʟʩʫʯʢʦʚʦʾ ʯʘʩʪʠʥʠ 

ʩʪʦʚʙʫʨʘ, % ʚʽʜ 

ʩʝʨʝʜʥʴʦʾ ʚʠʩʦʪʠ 

ʜʝʨʝʚʘ ʟʘ ʚʠʩʦʪʦʶ ʟʘ ʜʽʘʤʝʪʨʦʤ 

ɼʫʙ ʟʚʠʯʘʡʥʠʡ 

ʂʠʾʚʩʴʢʘ ʦʙʣʘʩʪʴ 10 13,5 45,5 65,6 

ɹʽʣʦʮʝʨʢʽʚʩʴʢʝ ʃɻ 5 7,6 34,5 65,4 

ɹʦʛʫʩʣʘʚʩʴʢʝ ʃɻ 5 19,3 56,5 65,9 
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ʇʝʨʝʚʠʱʝʥʥʷ ʚʠʩʦʪʠ  ʥʘʜ ʩʝʨʝʜʥʽʤʠ  ʧʦʢʘʟʥʠʢʘʤʠ  ʥʘʩʘʜʞʝʥʥʷ, % 

ʇʝʨʝʚʠʱʝʥʥʷ ʜʽʘʤʝʪʨʘ ʥʘʜ ʩʝʨʝʜʥʽʤʠ  ʧʦʢʘʟʥʠʢʘʤʠ  ʥʘʩʘʜʞʝʥʥʷ, % 

ʇʨʦʪʷʞʥʽʩʪʴ  ʙʝʟʩʫʯʢʦʚʦʾ ʯʘʩʪʠʥʠ, % 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣ. 3 

ʆʙʣʘʩʪʴ, ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, 

ʧʨʠʨʦʜʥʘ ʟʦʥʘ 

ʂʽʣʴ-

ʢʽʩʪʴ 

ʜʝʨʝʚ, 

ʰʪ. 

ʉʝʨʝʜʥʻ ʧʝʨʝʚʠʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʧʣʶʩʦʚʠʭ ʜʝʨʝʚ ʥʘʜ ʩʝʨʝʜʥʽʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʥʘʩʘʜʞʝʥʥʷ, % 

ʉʝʨʝʜʥʷ ʧʨʦʪʷʞʥʽʩʪʴ 

ʙʝʟʩʫʯʢʦʚʦʾ ʯʘʩʪʠʥʠ 

ʩʪʦʚʙʫʨʘ, % ʚʽʜ 

ʩʝʨʝʜʥʴʦʾ ʚʠʩʦʪʠ 

ʜʝʨʝʚʘ ʟʘ ʚʠʩʦʪʦʶ ʟʘ ʜʽʘʤʝʪʨʦʤ 

ʏʝʨʥʽʛʽʚʩʴʢʘ ʦʙʣʘʩʪʴ 10 10,7 15,0 28,5 

ɹʦʨʟʥʷʥʩʴʢʝ ʃɻ 10 10,7 15,0 28,5 

ʇʦʣʽʩʩʷ ʟʘʛʘʣʦʤ 20 12,1 30,3 47,1 

ʇʦʣʪʘʚʩʴʢʘ ʦʙʣʘʩʪʴ 30 13,5 32,8 34,2 

ʇʦʣʪʘʚʩʴʢʝ ʃɻ 30 13,5 32,8 34,2 

ʉʫʤʩʴʢʘ ʦʙʣʘʩʪʴ 10 9,5 16,2 40,8 

ʊʨʦʩʪʷʥʝʮʴʢʝ ʃɻ 10 9,5 16,2 40,8 

ʍʘʨʢʽʚʩʴʢʘ ʦʙʣʘʩʪʴ 20 11,3 19,7 38,0 

ɺʦʚʯʘʥʩʴʢʝ ʃɻ 15 14,8 27,5 43,1 

ʏʫʛʫʻʚʦ-ɹʘʙʯʘʥʩʴʢʝ ʃɻ 5 7,8 11,8 33,0 

ʍʤʝʣʴʥʠʮʴʢʘ ʦʙʣʘʩʪʴ 19 14,8 39,1 54,6 

ʃʝʪʠʯʽʚʩʴʢʝ ʃɻ  5 21,0 47,6 54,0 

ʂʘʤôʷʥʝʮʴ-ʇʦʜʽʣʴʩʴʢʝ ʃɻ  10 12,7 30,2 38,4 

ʍʤʝʣʴʥʠʮʴʢʝ ʃʄɻ  4 10,8 39,5 71,3 

ɺʽʥʥʠʮʴʢʘ ʦʙʣʘʩʪʴ 12 15,3 34,2 51,8 

ɾʤʝʨʠʥʩʴʢʝ ʃɻ  9 24,3 42,6 50,9 

ʂʨʠʞʦʧʽʣʴʩʴʢʝ ʃɻ 3 6,4 25,8 58,7 

ʃʽʩʦʩʪʝʧ ʟʘʛʘʣʦʤ 91 12,6 36,4 36,8 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ ʦʙʣʘʩʪʴ  54 13,5 33,8 37,1 

ʅʦʚʦʤʦʩʢʦʚʩʴʢʝ  ʃɻ 20 4,4 19,1 38,1 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʝ ʃɻ  20 27,5 66,2 30,0 

ɺʝʨʭʥʻʜʥʽʧʨʦʧʝʪʨʦʚʩʴʢʝ ʃɻ  14 8,8 16,1 43,2 

ɼʦʥʝʮʴʢʘ ʦʙʣʘʩʪʴ 11 14,9 33,5 35,0 

ɺʝʣʠʢʦ-ɸʥʘʜʦʣʴʩʴʢʝ ʃɻ 6 11,0 23,1 42,1 

ʊʦʨʝʟʴʢʝ ʃɻ 5 18,8 43,9 27,8 

ʃʫʛʘʥʩʴʢʘ ʦʙʣʘʩʪʴ 6 24,5 55,6 39,4 

ʃʫʛʘʥʩʴʢʝ ʃʄɻ 6 24,5 55,6 39,4 

ɿʘʧʦʨʽʟʴʢʘ ʦʙʣʘʩʪʴ 49 14,9 29,9 35,9 

ʇʨʠʤʦʨʩʴʢʝ ʃɻ 10 18,5 24,5 37,9 

ʇʦʣʦʛʽʚʩʴʢʝ ʃɻ 10 10,7 37,2 41,5 

ɺʘʩʠʣʽʚʩʴʢʝ ʃɻ 11 18,9 42,6 37,6 

ʄʝʣʽʪʦʧʽʣʴʩʴʢʝ ʃɻ 8 6,9 24,3 37,5 

ɿʘʧʦʨʽʟʴʢʝ ʃɻ 10 19,7 21,1 25,2 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ ʦʙʣʘʩʪʴ 53 12,3 43,9 41,1 

ʆʥʠʢʽʾʚʩʴʢʝ ʃɻ 10 11,9 46,8 36,3 

ʏʦʨʥʦʣʽʩʴʢʝ ʃɻ  33 12,6 41,0 45,8 

ʉʪʝʧ ʟʘʛʘʣʦʤ 173 16,0 39,4 37,7 

ʋʩʴʦʛʦ ʜʫʙ ʟʚʠʯʘʡʥʠʡ 284 14,5 34,9 38,7 

ʂʨʠʤ, ʜʫʙ ʩʢʝʣʴʥʠʡ 

ɹʽʣʦʛʽʨʩʴʢʝ  ʃɻ 17 10,6 8,7 54,9 

ɹʘʭʯʠʩʘʨʘʡʩʴʢʝ ʃɻ    19 16,6 28,1 51,0 

ʋʩʴʦʛʦ ʜʫʙ ʩʢʝʣʴʥʠʡ 36 13,6 18,4 52,9 

 

ʅʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʜʝʨʝʚ ʜʫʙʘ ʚʽʜʽʙʨʘʥʦ ʫ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ï 54 ʰʪ. (ʪʘʙʣ. 3). 

ʉʘʤʝ ʚ ʮʽʡ ʦʙʣʘʩʪʽ ʟʘʬʽʢʩʦʚʘʥʦ ʥʘʡʙʽʣʴʰʽ ʽ ʥʘʡʤʝʥʰʽ ʧʦ ʛʦʩʧʦʜʘʨʩʪʚʫ ʩʝʨʝʜʥʽ ʧʝʨʝʚʠʱʝʥʥʷ 
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ʚʠʩʦʪʠ ʚʽʜʽʙʨʘʥʠʭ ʜʝʨʝʚ ʟʘ ʚʠʩʦʪʦʶ (ʚʽʜ 4,4 % ʫ ɼʇ çʅʦʚʦʤʦʩʢʦʚʩʴʢʝ ʃɻè ʜʦ 27,5 % ʫ 

ɼʇ çɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʝ ʃɻè). ʉʝʨʝʜʥʽ ʧʝʨʝʚʠʱʝʥʥʷ ʜʽʘʤʝʪʨʘ ʩʪʘʥʦʚʣʷʪʴ ʚʽʜ 11,8 

(ɼʇ çʏʫʛʫʻʚʦ-ɹʘʙʯʘʥʩʴʢʝ ʃɻè) ʜʦ 66,2 % (ɼʇ çɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʝ ʃɻè), ʘ ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ 

ʧʨʦʪʷʞʥʦʩʪʽ ʙʝʟʩʫʯʢʦʚʦʾ ʯʘʩʪʠʥʠ ʩʪʦʚʙʫʨʘ ï ʚʽʜ 28,5 (ɼʇ çɹʦʨʟʥʷʥʩʴʢʝ ʃɻè) ʜʦ 65,9 % 

(ɼʇ çɹʦʛʫʩʣʘʚʩʴʢʝ ʃɻè) (ʜʠʚ. ʪʘʙʣ. 3). 

ʉʝʨʝʜʥʽ ʧʝʨʝʚʠʱʝʥʥʷ ʚʠʩʦʪʠ ʜʝʨʝʚ ʧʦ ʧʨʠʨʦʜʥʠʭ ʟʦʥʘʭ ʩʪʘʥʦʚʣʷʪʴ ʚʽʜ 12,6 (ʃʽʩʦʩʪʝʧ) 

ʜʦ 16,0 % (ʉʪʝʧ), ʜʽʘʤʝʪʨʘ ï ʚʽʜ 28,8 (ʇʦʣʽʩʩʷ) ʜʦ 36,4 % (ʃʽʩʦʩʪʝʧ), ʭʦʯʘ ʟʘʛʘʣʦʤ ʧʦʢʘʟʥʠʢʠ 

ʧʝʨʝʚʠʱʝʥʴ ʫ ʨʽʟʥʠʭ ʧʨʠʨʦʜʥʠʭ ʟʦʥʘʭ ʜʣʷ ʜʫʙʘ ʻ ʙʣʠʟʴʢʠʤʠ (ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ 

(ʨʠʩ. 3)).  

 

 
 

ʈʠʩ. 3 ï  ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʧʝʨʝʚʠʱʝʥʴ ʧʣʶʩʦʚʠʭ ʜʝʨʝʚ ʜʫʙʘ ʟʘ ʚʠʩʦʪʦʶ, ʜʽʘʤʝʪʨʦʤ, ʩʝʨʝʜʥʴʦʶ ʧʨʦʪʷʞʥʽʩʪʶ 

ʙʝʟʩʫʯʢʦʚʦʾ ʯʘʩʪʠʥʠ ʟʘ ʧʨʠʨʦʜʥʠʤʠ ʟʦʥʘʤʠ ʪʘ ʊʃʋ 

 

ʋ ɼʇ çɹʽʣʦʛʽʨʩʴʢʝ ʃɻè ʚ ʂʨʠʤʫ, ʟʦʢʨʝʤʘ ʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʛʝʥʝʪʠʯʥʦʛʦ ʨʝʟʝʨʚʘʪʫ ʜʫʙʘ 

ʩʢʝʣʴʥʦʛʦ ʫ ʇʨʠʷʡʣʠʥʩʴʢʦʤʫ ʣʽʩʥʠʮʪʚʽ ʪʘ ʫ ʧʣʶʩʦʚʦʤʫ ʥʘʩʘʜʞʝʥʥʽ ʜʫʙʘ ʩʢʝʣʴʥʦʛʦ ʚ 

ɼʇ çɹʘʭʯʠʩʘʨʘʡʩʴʢʝ ʃɻè, ʚʽʜʽʙʨʘʥʦ 36 ʧʣʶʩʦʚʠʭ ʜʝʨʝʚ (ʜʠʚ. ʪʘʙʣ. 3). ʋʩʽ ʚʽʜʽʙʨʘʥʽ ʜʝʨʝʚʘ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʜʨʫʛʽʡ ʩʝʣʝʢʮʽʡʥʽʡ ʢʘʪʝʛʦʨʽʾ ʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʦʶ ʷʢʽʩʪʶ ʩʪʦʚʙʫʨʽʚ ʪʘ 

ʜʦʙʨʠʤ ʩʪʘʥʦʤ. ʉʝʨʝʜʥʽ ʧʦ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʧʝʨʝʚʠʱʝʥʥʷ ʟʘ ʚʠʩʦʪʦʶ ʩʪʘʥʦʚʠʣʠ ʚʽʜ 10,6 ʜʦ 

16,6 %, ʟʘ ʜʽʘʤʝʪʨʦʤ ï ʚʽʜ 8,7 ʜʦ 19,1 %, ʟʘ ʜʦʚʞʠʥʦʶ ʙʝʟʩʫʯʢʦʚʦʾ ʯʘʩʪʠʥʠ ʩʪʦʚʙʫʨʘ ï ʚʽʜ 

51,0 ʜʦ 54,9 %. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʽʜʽʙʨʘʥʠʤʠ ʧʣʶʩʦʚʠʤʠ ʜʝʨʝʚʘʤʠ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʚʽʜʟʥʘʯʝʥʦ 

ʤʝʥʰʽ ʧʝʨʝʚʠʱʝʥʥʷ ʷʢ ʟʘ ʚʠʩʦʪʦʶ, ʪʘʢ ʽ ʟʘ ʜʽʘʤʝʪʨʦʤ ʟʘ ʢʨʘʱʦʾ ʦʯʠʱʫʚʘʥʦʩʪʽ ʩʪʦʚʙʫʨʘ ʚʽʜ 

ʩʫʯʢʽʚ. 

ɺʠʟʥʘʯʝʥʦ ʟʚʦʨʦʪʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚôʷʟʦʢ ʩʝʨʝʜʥʴʦʛʦ ʩʪʫʧʝʥʶ ʤʽʞ ʧʨʠʨʦʜʥʦʶ ʟʦʥʦʶ ʽ 

ʧʝʨʝʚʠʱʝʥʥʷʤ ʟʘ ʜʽʘʤʝʪʨʦʤ  (r = -0,52) ʪʘ ʧʨʷʤʠʡ ʤʽʞ ʧʨʠʨʦʜʥʦʶ ʟʦʥʦʶ ʽ ʧʝʨʝʚʠʱʝʥʥʷʤ ʟʘ 

ʚʠʩʦʪʦʶ (r = 0,54). ʊʦʙʪʦ ʧʦʢʘʟʥʠʢʠ ʧʝʨʝʚʠʱʝʥʴ ʟʘ ʜʽʘʤʝʪʨʦʤ ʟʙʽʣʴʰʫʶʪʴʩʷ ʫ ʥʘʧʨʷʤʢʫ 

ʇʦʣʽʩʩʷ ï ʉʪʝʧ, ʘ ʧʨʦʪʷʞʥʽʩʪʴ ʙʝʟʩʫʯʢʦʚʦʾ ʯʘʩʪʠʥʠ ï ʥʘʚʧʘʢʠ. ʋ ʇʦʣʽʩʩʽ ʧʝʨʝʚʠʱʝʥʥʷ ʻ 

ʙʽʣʴʰʠʤʠ, ʥʽʞ ʫ ʉʪʝʧʫ, ʘ ʦʯʠʱʫʚʘʥʽʩʪʴ ʚʽʜ ʩʫʯʢʽʚ ï ʢʨʘʱʦʶ. ʊʘʢ ʩʘʤʦ ʷʢ ʽ ʜʣʷ ʩʦʩʥʠ, 

ʚʽʜʟʥʘʯʝʥʦ ʚʠʩʦʢʠʡ ʚʧʣʠʚ ʧʨʠʨʦʜʥʦʾ ʟʦʥʠ ʥʘ ʧʦʢʘʟʥʠʢʠ ʩʪʘʥʫ ʽ ʩʝʣʝʢʮʽʡʥʦʾ ʢʘʪʝʛʦʨʽʾ 

ʚʽʜʽʙʨʘʥʠʭ ʜʝʨʝʚ (r = 0,66; 0,78). 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʽʜʙʽʨ ʧʣʶʩʦʚʠʭ ʜʝʨʝʚ ʻ ʣʠʰʝ ʧʝʨʰʠʤ ʢʨʦʢʦʤ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ. 

ʅʘʷʚʥʽʩʪʴ ʪʘʢʠʭ ʜʝʨʝʚ ʫ ʜʝʨʝʚʦʩʪʘʥʘʭ ʪʘ ʾʭ ʬʽʢʩʘʮʽʷ ʫ ɼʝʨʞʘʚʥʦʤʫ ʨʝʻʩʪʨʽ ʥʝ ʤʦʞʫʪʴ 

ʚʧʣʠʥʫʪʠ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʷʢʽʩʪʴ ʣʽʩʽʚ ʤʘʡʙʫʪʥʴʦʛʦ. ʅʘʩʪʫʧʥʠʤʠ ʢʨʦʢʘʤʠ ʤʘʶʪʴ ʩʪʘʪʠ 
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ʇʦʣʽʩʩʷ ʃʽʩʦʩʪʝʧ ʉʪʝʧ ɻʽʨʩʴʢʠʡ ʂʨʠʤ 

ʇʝʨʝʚʠʱʝʥʥʷ ʚʠʩʦʪʠ  ʥʘʜ ʩʝʨʝʜʥʽʤʠ  ʧʦʢʘʟʥʠʢʘʤʠ  ʥʘʩʘʜʞʝʥʥʷ, % 

ʇʝʨʝʚʠʱʝʥʥʷ ʜʽʘʤʝʪʨʘ ʥʘʜ ʩʝʨʝʜʥʽʤʠ  ʧʦʢʘʟʥʠʢʘʤʠ  ʥʘʩʘʜʞʝʥʥʷ, % 

ʇʨʦʪʷʞʥʽʩʪʴ ʙʝʟʩʫʯʢʦʚʦʾ ʯʘʩʪʠʥʠ, % 
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ʚʠʧʨʦʙʫʚʘʥʥʷ ʚʽʜʽʙʨʘʥʠʭ ʜʝʨʝʚ ʟʘ ʧʦʪʦʤʩʪʚʦʤ ʪʘ ʾʭʥʻ ʨʦʟʤʥʦʞʝʥʥʷ ʥʘʩʽʥʥʻʚʠʤ ʽ 

ʚʝʛʝʪʘʪʠʚʥʠʤ ʰʣʷʭʦʤ ʟʘʜʣʷ ʩʪʚʦʨʝʥʥʷ ʣʽʩʦʥʘʩʽʥʥʠʭ ʧʣʘʥʪʘʮʽʡ. ʃʽʩʦʥʘʩʽʥʥʽ ʧʣʘʥʪʘʮʽʾ, 

ʩʪʚʦʨʝʥʽ ʨʦʟʤʥʦʞʝʥʥʷʤ ʧʣʶʩʦʚʠʭ ʜʝʨʝʚ, ʷʢʽ ʥʝ ʧʨʦʡʰʣʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟʘ ʧʦʪʦʤʩʪʚʦʤ, 

ʜʘʜʫʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʩʝʣʝʢʮʽʡʥʦ ʧʦʢʨʘʱʝʥʝ ʥʘʩʽʥʥʷ. ʆʪʨʠʤʘʥʥʷ ʝʣʽʪʥʦʛʦ ʽ 

ʩʦʨʪʦʚʦʛʦ ʥʘʩʽʥʥʷ ʤʦʞʣʠʚʝ ʣʠʰʝ ʟ ʢʣʦʥʦʚʠʭ ʥʘʩʽʥʥʠʭ ʧʣʘʥʪʘʮʽʡ, ʜʝ ʧʨʝʜʩʪʘʚʣʝʥʽ ʢʣʦʥʠ 

ʧʣʶʩʦʚʠʭ ʜʝʨʝʚ, ʥʘʩʽʥʥʻʚʝ ʧʦʪʦʤʩʪʚʦ ʷʢʠʭ ʫ ʚʠʧʨʦʙʥʠʭ ʢʫʣʴʪʫʨʘʭ ʧʦʢʘʟʘʣʦ ʽʩʪʦʪʥʽ ʧʝʨʝʚʘʛʠ 

ʥʘʜ ʢʦʥʪʨʦʣʝʤ. 

ɺʠʩʥʦʚʢʠ. 

1. ʉʝʨʝʜʥʽ ʧʝʨʝʚʠʱʝʥʥʷ ʚʽʜʽʙʨʘʥʠʭ 357 ʧʣʶʩʦʚʠʭ ʜʝʨʝʚ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʫ 12 ʦʙʣʘʩʪʷʭ 

ʋʢʨʘʾʥʠ ʟʘ ʚʠʩʦʪʦʶ ʩʪʘʥʦʚʠʣʠ 7,5ï28,9 %, ʟʘ ʜʽʘʤʝʪʨʦʤ ï 16,0ï41,2 %. ɺʽʜʟʥʘʯʝʥʦ ʚʧʣʠʚ 

ʧʨʠʨʦʜʥʦʾ ʟʦʥʠ, ʟʚʦʣʦʞʝʥʥʷ ʪʘ ʪʨʦʬʥʦʩʪʽ ʜʽʣʷʥʢʠ ʥʘ ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʧʝʨʝʚʠʱʝʥʴ ʟʘ 

ʨʦʩʪʦʤ ʪʘ ʧʨʦʪʷʞʥʦʩʪʽ ʙʝʟʟʩʫʯʢʦʚʦʾ ʯʘʩʪʠʥʠ ʩʪʦʚʙʫʨʘ ʚʽʜʽʙʨʘʥʠʭ ʜʝʨʝʚ, ʘ ʩʘʤʝ: ʟʤʝʥʰʝʥʥʷ 

ʧʝʨʝʚʠʱʝʥʴ ʽ ʧʨʦʪʷʞʥʦʩʪʽ ʙʝʟʩʫʯʢʦʚʦʾ ʯʘʩʪʠʥʠ ʫ ʥʘʧʨʷʤʢʫ ʇʦʣʽʩʩʷ ï ʉʪʝʧ.  

2. ɺʽʜʽʙʨʘʥʽ ʚ ɿʘʧʦʨʽʟʴʢʽʡ ʦʙʣʘʩʪʽ ʧʣʶʩʦʚʽ ʜʝʨʝʚʘ ʩʦʩʥʠ ʢʨʠʤʩʴʢʦʾ (45 ʰʪ.) 

ʭʘʨʘʢʪʝʨʠʟʫʚʘʣʠʩʷ ʩʝʨʝʜʥʽʤʠ ʧʝʨʝʚʠʱʝʥʥʷʤʠ ʧʦʢʘʟʥʠʢʽʚ ʜʝʨʝʚʦʩʪʘʥʽʚ: ʟʘ ʚʠʩʦʪʦʶ ï ʚʽʜ 8,6 

ʜʦ 17,5 %, ʜʽʘʤʝʪʨʦʤ ï ʚʽʜ 12,7 ʜʦ 42,3 %. ɺʽʜʟʥʘʯʝʥʦ ʩʝʨʝʜʥʴʦʾ ʩʠʣʠ ʚʧʣʠʚ ʪʨʦʬʥʦʩʪʽ ʥʘ 

ʧʝʨʝʚʠʱʝʥʥʷ ʟʘ ʜʽʘʤʝʪʨʦʤ ʽ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʚʦʣʦʛʦʩʪʽ ˇʨʫʥʪʫ ʥʘ ʩʝʨʝʜʥʽ ʧʝʨʝʚʠʱʝʥʥʷ ʟʘ 

ʚʠʩʦʪʦʶ ʽ ʦʯʠʱʫʚʘʥʽʩʪʴ ʚʽʜ ʩʫʯʢʽʚ (r = 0,55; 0,85, 0,91 ʚʽʜʧʦʚʽʜʥʦ). 

3. ʉʝʨʝʜʥʽ ʧʝʨʝʚʠʱʝʥʥʷ 284 ʚʽʜʽʙʨʘʥʠʭ ʚ 11 ʦʙʣʘʩʪʷʭ ʋʢʨʘʾʥʠ ʧʣʶʩʦʚʠʭ ʜʝʨʝʚ ʜʫʙʘ 

ʟʚʠʯʘʡʥʦʛʦ ʩʪʘʥʦʚʠʣʠ ʟʘ ʚʠʩʦʪʦʶ ʚʽʜ 4,4 ʜʦ 27,5 %, ʟʘ ʜʽʘʤʝʪʨʦʤ ï ʚʽʜ 13 ʜʦ 66,2 %, ʘ ʟʘ 

ʧʨʦʪʷʞʥʽʩʪʶ ʙʝʟʩʫʯʢʦʚʦʾ ʯʘʩʪʠʥʠ ï ʚʽʜ 20,6 ʜʦ 65,9 %. ʇʝʨʝʚʠʱʝʥʥʷ ʟʘ ʜʽʘʤʝʪʨʦʤ 

ʟʙʽʣʴʰʫʶʪʴʩʷ ʫ ʥʘʧʨʷʤʢʫ ʇʦʣʽʩʩʷ ï ʉʪʝʧ, ʘ ʧʨʦʪʷʞʥʽʩʪʴ ʙʝʟʩʫʯʢʦʚʦʾ ʯʘʩʪʠʥʠ ï ʥʘʚʧʘʢʠ. ʋ 

ʇʦʣʽʩʩʽ ʧʝʨʝʚʠʱʝʥʥʷ ʻ ʙʽʣʴʰʠʤʠ, ʥʽʞ ʫ ʉʪʝʧʫ, ʘ ʦʯʠʱʫʚʘʥʽʩʪʴ ʚʽʜ ʩʫʯʢʽʚ ï ʢʨʘʱʦʶ.  

4. ɺʽʜʽʙʨʘʥʽ ʚ ʂʨʠʤʫ 36 ʧʣʶʩʦʚʠʭ ʜʝʨʝʚ ʜʫʙʘ ʩʢʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʝʨʝʜʥʽʤʠ 

ʧʝʨʝʚʠʱʝʥʥʷʤʠ ʧʦʢʘʟʥʠʢʽʚ ʜʝʨʝʚʦʩʪʘʥʽʚ: ʟʘ ʚʠʩʦʪʦʶ ï ʚʽʜ 10,6 ʜʦ 16,6 %, ʟʘ ʜʽʘʤʝʪʨʦʤ ï ʚʽʜ 

8,7 ʜʦ 19,1 %, ʟʘ ʧʨʦʪʷʞʥʽʩʪʶ ʙʝʟʩʫʯʢʦʚʦʾ ʯʘʩʪʠʥʠ ï ʚʽʜ 51,0 ʜʦ 54,9 %. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʚʽʜʽʙʨʘʥʠʤʠ ʧʣʶʩʦʚʠʤʠ ʜʝʨʝʚʘʤʠ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʚʽʜʤʽʯʝʥʦ ʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʧʝʨʝʚʠʱʝʥʴ ʷʢ 

ʟʘ ʚʠʩʦʪʦʶ, ʪʘʢ ʽ ʟʘ ʜʽʘʤʝʪʨʦʤ ʟʘ ʢʨʘʱʦʾ ʦʯʠʱʫʚʘʥʦʩʪʽ ʩʪʦʚʙʫʨʽʚ ʚʽʜ ʩʫʯʢʽʚ. 

5. ʂʨʠʪʝʨʽʾ ʚʽʜʙʦʨʫ ʧʣʶʩʦʚʠʭ ʜʝʨʝʚ ʤʘʶʪʴ ʙʫʪʠ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʜʣʷ ʨʽʟʥʠʭ ʧʨʠʨʦʜʥʠʭ 

ʟʦʥ ʽ ʚʠʜʽʚ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ. ɺʠʤʦʛʠ ʧʦʢʘʟʥʠʢʘ ʧʝʨʝʚʠʱʝʥʥʷ ʜʽʘʤʝʪʨʫ ʜʣʷ ʞʦʨʩʪʢʠʭ ʫʤʦʚ 

ʉʪʝʧʫ ʤʘʶʪʴ ʙʫʪʠ ʧʝʨʝʛʣʷʥʫʪʽ ʽ ʟʥʠʞʝʥʽ ʟ 30 ʜʦ 15ï20 % ʜʣʷ ʩʦʩʝʥ ʟʚʠʯʘʡʥʦʾ ʪʘ ʢʨʠʤʩʴʢʦʾ.   
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3. Krasnotrostyanets branch of URIFFM 

4. State Enterprise ñVinnitsa Forest Research Stationò 

The results of Scots and black pine, English and sessile oak plus trees selection in 2010ï2014 are presented. The 

selection was made during realization of the "Program of development of forest seed growing for 2010ï2015". Data on 

the number of selected plus trees and their indices are given in the context of forestry enterprises and regions. The 

average exceeding by height, diameter and length of the branchless part of trunk of the selected trees were analysed 

depending on site conditions and natural zones.  
K e y  w o r d s : plus tree, pine, oak, exceeding, straightnes, length of the branchless part, quality. 
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ʈɽɿʋʃʔʊɸʊʓ ʆʊɹʆʈɸ ʇʃʖʉʆɺʓʍ ɼɽʈɽɺʔɽɺ ʉʆʉʅʓ ʀ ɼʋɹɸ ɺ ʈɸɺʅʀʅʅʆʁ ʏɸʉʊʀ ʋʂʈɸʀʅʓ 

ʀ ɺ ʂʈʓʄʋ  

1. ʋʢʨʘʠʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʮʠʠ 

ʠʤ. ɻ. ʅ. ɺʳʩʦʮʢʦʛʦ 

2. ɻʇ çʂʠʝʚʩʢʘʷ ʣʝʩʥʘʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʩʪʘʥʮʠʷè  

3. ʂʨʘʩʥʦʪʨʦʩʪʷʥʝʮʢʦʝ ʦʪʜʝʣʝʥʠʝ ʋʢʨʅʀʀʃʍɸ  

4. ɼʇ çɺʠʥʥʠʮʢʘʷ ʣʝʩʥʘʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʩʪʘʥʮʠʷè 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʦʪʙʦʨʘ ʧʣʶʩʦʚʳʭ ʜʝʨʝʚʴʝʚ ʩʦʩʝʥ ʦʙʳʯʥʦʡ ʠ ʯʝʨʥʦʡ, ʜʫʙʦʚ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʠ 

ʩʢʘʣʴʥʦʛʦ ʚ 2010ï2014 ʛʛ. ʧʨʠ ʚʳʧʦʣʥʝʥʠʠ çʇʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʣʝʩʦʩʝʤʝʥʥʦʛʦ ʜʝʣʘ ʥʘ 2010ï2015 ʛʦʜʳè. 

ʇʨʠʚʝʜʝʥʳ ʜʘʥʥʳʝ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʦʪʦʙʨʘʥʥʳʭ ʧʣʶʩʦʚʳʭ ʜʝʨʝʚʴʝʚ, ʠʭ ʧʦʢʘʟʘʪʝʣʷʤ ʚ ʨʘʟʨʝʟʝ 

ʣʝʩʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʦʙʣʘʩʪʝʡ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʨʝʚʳʰʝʥʠʷ ʦʪʦʙʨʘʥʥʳʭ ʜʝʨʝʚʴʝʚ ʧʦ ʚʳʩʦʪʝ ʠ 

ʜʠʘʤʝʪʨʫ, ʧʨʦʪʷʞʥʦʩʪʠ ʙʝʩʩʫʯʢʦʚʦʡ ʯʘʩʪʠ ʩʪʚʦʣʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʣʝʩʦʨʘʩʪʠʪʝʣʴʥʳʭ ʫʩʣʦʚʠʡ, ʧʨʠʨʦʜʥʳʭ ʟʦʥ. 
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ɼʆʉʃɯɼɾɽʅʅʗ ʇʈɽɼʉʊɸɺʅʀʂɯɺ ʈʆɼʋ ʈʆPULUS  

ɿɸ ʄʆʈʌʆʃʆɻɯʏʅʀʄʀ ʆɿʅɸʂɸʄʀ 
ʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʮʽʾ ʽʤ. ɻ. ʄ. ɺʠʩʦʮʴʢʦʛʦ 

 

ɺ ʨʦʙʦʪʽ ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʩʦʨʪʽʚ ʽ ʬʦʨʤ ʪʦʧʦʣʽ ʟʘ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ. ʉʢʣʘʜʝʥʦ 

ʜʝʪʘʣʴʥʠʡ ʦʧʠʩ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʽ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʠʩʪʷ, ʧʘʛʦʥʽʚ ʽ ʙʨʫʥʴʦʢ 19 ʚʠʜʽʚ, 

ʛʽʙʨʠʜʽʚ, ʩʦʨʪʽʚ ʪʘ ʢʣʦʥʽʚ ʪʦʧʦʣʴ, ʟʦʢʨʝʤʘ ʫʢʨʘʾʥʩʴʢʦʾ ʩʝʣʝʢʮʽʾ. 

ʋʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜʠʢʫ ʚʠʚʯʝʥʥʷ ʬʦʨʤʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʣʠʩʪʷ ʪʦʧʦʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʙʘʣʴʥʦʾ ʦʮʽʥʢʠ ʦʢʨʝʤʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʠʜʠ, ʛʽʙʨʠʜʠ, ʩʦʨʪʠ, ʢʣʦʥʠ, ʪʦʧʦʣʷ, ʤʦʨʬʦʣʦʛʽʯʥʽ ʦʟʥʘʢʠ, ʣʠʩʪʷ, ʧʘʛʦʥʠ. 

 

ɿʨʦʩʪʘʥʥʷ ʧʦʪʨʝʙʠ ʚ ʣʽʩʦʩʠʨʦʚʠʥʥʠʭ ʨʝʩʫʨʩʘʭ ʧʨʠʚʝʨʪʘʻ ʫʚʘʛʫ ʜʦʩʣʽʜʥʠʢʽʚ ʽ ʧʨʘʢʪʠʢʽʚ 

ʩʚʽʪʦʚʦʛʦ ʣʽʩʦʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʜʦ ʰʚʠʜʢʦʨʦʩʣʠʭ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ. ʉʝʨʝʜ ʥʠʭ 

ʥʘʡʙʽʣʴʰ ʟʥʘʯʥʝ ʤʽʩʮʝ ʧʦʩʽʜʘʶʪʴ ʚʠʜʠ ʽ ʩʦʨʪʠ ʨʦʜʫ Populus L. ʎʝʡ ʨʽʜ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʩʢʣʘʜʥʦʶ ʪʘʢʩʦʥʦʤʽʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʽ ʥʘʣʽʯʫʻ ʢʽʣʴʢʘ ʧʽʜʨʦʜʽʚ, ʩʝʢʮʽʡ, ʜʝʩʷʪʢʠ ʚʠʜʽʚ, 

ʨʽʟʥʦʚʠʜʽʚ ʽ ʬʦʨʤ, ʩʦʪʥʽ ʧʨʠʨʦʜʥʠʭ ʽ ʰʪʫʯʥʠʭ ʛʽʙʨʠʜʽʚ. ɺʩʝ ʮʝ ʚ ʩʚʦʶ ʯʝʨʛʫ ʦʙʫʤʦʚʣʶʻ 

ʟʥʘʯʥʠʡ ʧʦʣʽʤʦʨʬʽʟʤ ʪʦʧʦʣʴ ʽ ʚʽʜʢʨʠʚʘʻ ʰʠʨʦʢʽ ʧʝʨʩʧʝʢʪʠʚʠ ʜʣʷ ʚʽʜʙʦʨʫ ʽ ʛʽʙʨʠʜʠʟʘʮʽʾ.  

ʉʝʣʝʢʮʽʻʶ ʪʘ ʚʠʨʦʱʫʚʘʥʥʷʤ ʪʦʧʦʣʽ ʟʘʡʤʘʣʠʩʷ ʙʝʟʣʽʯ ʜʦʩʣʽʜʥʠʢʽʚ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ 

ʍʍ ʩʪʦʣʽʪʪʷ [1, 2, 17]. ʊʘʢ, ʱʝ ʫ 1947 ʨ. ʌɸʆ ʙʫʣʘ ʩʪʚʦʨʝʥʘ ʩʧʝʮʽʘʣʴʥʘ ʄʽʞʥʘʨʦʜʥʘ ʪʦʧʦʣʝʚʘ 

ʢʦʤʽʩʽʷ (ʄʊʂ) [14]. ʇʠʪʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʦʧʦʣʴ ʥʝ ʚʪʨʘʯʘʶʪʴ ʘʢʪʫʘʣʴʥʦʩʪʽ 

ʽ ʥʠʥʽ, ʥʘ ʧʦʯʘʪʢʫ XXI ʩʪʦʣʽʪʪʷ. ɿʦʢʨʝʤʘ, ʫ 2003 ʨ. ʚ ʈʠʤʽ ʧʽʜ ʝʛʽʜʦʶ ʌɸʆ ʙʫʣʦ ʦʨʛʘʥʽʟʦʚʘʥʦ 

çʇʝʨʰʫ ʄʽʞʥʘʨʦʜʥʫ ʢʦʥʬʝʨʝʥʮʽʶ ʱʦʜʦ ʤʘʡʙʫʪʥʴʦʛʦ ʢʫʣʴʪʫʨʠ ʪʦʧʦʣʴè [13], ʧʨʦʚʝʜʝʥʦ 

ʢʽʣʴʢʘ ʽʥʰʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʬʦʨʫʤʽʚ, ʥʘʡʙʽʣʴʰ ʟʥʘʯʫʱʠʤʠ ʟ ʷʢʠʭ ʙʫʣʠ XXII ʉʝʩʽʷ ʄʊʂ ʚ 

ʉʘʥʪʴʷʛʦ (ʏʠʣʽ) ʫ 2004 ʨ. [18] ʽ XXIII ʉʝʩʽʷ ʄʊʂ ʫ ʇʝʢʽʥʽ ʫ 2008 ʨ. [15]. 

ʋ ʢʦʣʠʰʥʴʦʤʫ ʉʈʉʈ ʜʦʩʣʽʜʞʝʥʥʷʤ ʪʦʧʦʣʴ ʧʨʠʜʽʣʷʣʠ ʫʚʘʛʫ ʚʯʝʥʽ ʪʘ ʧʨʘʢʪʠʢʠ (ʗʙʣʦʢʦʚ, 

1956; ɸʣʴʙʝʥʩʢʠʡ, 1959; ɹʦʛʜʘʥʦʚ, 1965; ɺʝʨʝʩʽʥ, 1974) [1, 2, 11, 12]. ɼʦʚʝʜʝʥʦ, ʱʦ ʧʨʠ 

ʩʪʚʦʨʝʥʥʽ ʧʣʘʥʪʘʮʽʡ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʧʨʠʩʢʦʨʝʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʜʝʨʝʚʠʥʠ, ʥʝʤʦʞʣʠʚʦ 

ʩʫʪʪʻʚʦ ʧʽʜʥʷʪʠ ʨʽʚʝʥʴ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʙʝʟ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʝʣʝʢʮʽʡʥʦ ʧʦʣʽʧʰʝʥʦʛʦ ʽ ʩʦʨʪʦʚʦʛʦ 

ʨʝʧʨʦʜʫʢʪʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʘʢʦʞ ʟʙʽʣʴʰʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʧʦʣʝʟʘʭʠʩʥʠʭ ʣʽʩʦʚʠʭ ʩʤʫʛ ʪʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʥʘʩʘʜʞʝʥʴ (ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ 

ʜʝʢʦʨʘʪʠʚʥʦʾ ʜʝʨʝʚʠʥʠ, ʦʪʨʠʤʘʥʥʷ ʪʘʥʽʜʽʚ, ʧʨʫʪʘ ʜʣʷ ʣʦʟʦʧʣʝʪʽʥʥʷ ʪʦʱʦ) [4, 5, 7]. ʋ ʚʩʽʭ ʮʠʭ 

ʚʠʧʘʜʢʘʭ ʥʝʤʦʞʣʠʚʦ ʦʪʨʠʤʘʪʠ ʝʬʝʢʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʚʠʧʘʜʢʦʚʠʡ 

ʥʝʩʦʨʪʦʚʠʡ ʤʘʪʝʨʽʘʣ.  

ɺ ʋʢʨʘʾʥʽ ʥʘʧʨʠʢʽʥʮʽ 50-ʭ ʨʦʢʽʚ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʅ. ɺ. ʉʪʘʨʦʚʦʾ [7] ʨʦʙʦʪʠ ʟ ʤʽʞʚʠʜʦʚʦʾ 

ʛʽʙʨʠʜʠʟʘʮʽʾ ʪʦʧʦʣʴ ʧʨʦʚʘʜʠʣʠʩʷ ʚ ʪʘʢʦʤʫ ʤʘʩʦʚʦʤʫ ʤʘʩʰʪʘʙʽ, ʱʦ ʜʽʩʪʘʣʠ ʥʘʟʚʫ çʪʦʧʦʣʝʚʦʛʦ 

ʙʫʤʫè. ɹʫʣʦ ʦʨʛʘʥʽʟʦʚʘʥʦ 12 ʩʝʣʝʢʮʽʡʥʠʭ ʧʫʥʢʪʽʚ, 17 ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʣʴʥʠʭ ʜʽʣʴʥʠʮʴ, 

ʚʽʜʽʙʨʘʥʦ ʙʣʠʟʴʢʦ 600 ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʢʣʦʥʽʚ. ɹʘʛʘʪʦ ʟ ʥʠʭ ʙʫʣʦ ʚʠʩʘʜʞʝʥʦ ʚ ʧʦʣʝʟʘʭʠʩʥʽ 

ʥʘʩʘʜʞʝʥʥʷ i ʣʽʩʦʚʽ ʢʫʣʴʪʫʨʠ. ʅʘ ʞʘʣʴ, ʯʝʨʝʟ ʥʝʜʦʪʨʠʤʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʫʤʦʚ ʤʽʩʮʷ ʨʦʩʪʫ i 

ʝʢʦʣʦʛʽʾ ʛʽʙʨʠʜʽʚ, ʦʩʪʘʥʥʽ ʥʝ ʜʽʩʪʘʣʠ ʩʭʚʘʣʝʥʥʷ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ. ʅʘ ʮʝʡ ʯʘʩ ʨʦʙʦʪʠ ʟ ʪʦʧʦʣʷʤʠ 

ʪʨʠʚʘʶʪʴ i ʤʘʶʪʴ ʧʝʨʝʚʘʞʥʦ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ. ɺ ʩʦʨʪʦʚʠʧʨʦʙʫʚʘʥʥʽ ʟʘʨʘʟ 

ʧʝʨʝʙʫʚʘʻ ʧʦʥʘʜ 30 ʢʘʥʜʠʜʘʪʽʚ ʫ ʩʦʨʪʠ, 7 ʩʦʨʪʽʚ ʙʫʣʦ ʚʢʣʶʯʝʥʦ ʜʦ ɼʝʨʞʘʚʥʦʛʦ ʨʝʻʩʪʨʫ 

ʩʦʨʪʽʚ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ [6]. 

ʅʠʥʽ ʧʨʦʜʦʚʞʫʶʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʦʩʪʫ, ʩʪʽʡʢʦʩʪʽ, ʤʦʨʬʦʣʦʛʽʯʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʽʟʥʠʭ ʚʠʜʽʚ, ʛʽʙʨʠʜʽʚ  ̔ ʩʦʨʪʽʚ ʪʦʧʦʣʴ [3, 10]. ɿʦʢʨʝʤʘ, ʟʘ ʜʘʥʠʤʠ 

ʆ. ʇ. ʎʘʨʴʦʚʘ [9] ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʛʽʙʨʠʜʥʦʾ ʦʩʠʢʠ ʤʦʞʥʘ ʦʪʨʠʤʫʚʘʪʠ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ 

ʟʜʦʨʦʚʽ ʥʘʩʘʜʞʝʥʥʷ, ʷʢʽ ʧʝʨʝʚʠʱʫʶʪʴ ʢʦʥʪʨʦʣʴ ʚ 1,5ï3 ʨʘʟʠ. ʇʝʨʝʨʘʭʦʚʘʥʽ ʨʦʙʦʪʠ 

ʩʪʘʥʦʚʣʷʪʴ ʤʘʣʫ ʜʝʱʠʮʶ ʥʘʷʚʥʠʭ ʧʫʙʣʽʢʘʮʽʡ, ʷʢʽ ʩʪʦʩʫʶʪʴʩʷ ʨʦʜʫ Populus L. ʆʜʥʘʢ ʽ ʚʦʥʠ 

ʜʘʶʪʴ ʫʷʚʣʝʥʥʷ ʧʨʦ ʚʝʣʠʢʫ ʟʥʘʯʫʱʽʩʪʴ ʮʽʻʾ ʜʝʨʝʚʥʦʾ ʧʦʨʦʜʠ ʪʘ ʾʾ ʚʝʣʠʯʝʟʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ 

                                                 
*
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ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʠʨʦʚʠʥʦʶ ʮʝʣʶʣʦʟʥʦ-ʧʘʧʝʨʦʚʦʾ, ʤʝʙʣʝʚʦʾ, ʛʽʜʨʦʣʽʟʥʦʾ ʪʘ ʽʥʰʠʭ ʛʘʣʫʟʝʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʟʘʭʠʩʥʠʭ ʽ ʨʝʢʨʝʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʨʦʜʠ. 

ɺʠʚʯʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʨʦʩʣʠʥ ʪʘ ʾʭʥʴʦʾ ʤʽʥʣʠʚʦʩʪʽ ʜʘ̒  ʤʦʞʣʠʚʽʩʪʴ 

ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʦʢʨʝʤʠʡ ʚʠʜ, ʨʽʟʥʦʚʠʜ, ʩʦʨʪ ʨʦʩʣʠʥʠ. ʎʽʢʘʚʦ ʪʘʢʦʞ ʧʦʨʽʚʥʷʪʠ 

ʤʦʨʬʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʫ ʚʠʜʽʚ ʪʘ ʾʭʥʽʭ ʛʽʙʨʠʜʽʚ. ɼʣʷ ʚʠʢʦʨʠʩʪʘʥʥ ̫ʚ ʦʟʝʣʝʥʝʥʥʽ ʪʘʢʦʞ ʜʫʞʝ 

ʚʘʞʣʠʚʦ ʦʮʽʥʠʪʠ ʜʝʢʦʨʘʪʠʚʥʽʩʪʴ ʥʦʚʦʦʪʨʠʤʘʥʠʭ ʛʽʙʨʠʜʽʚ. 

ɺʘʞʣʠʚʠʤ ʧʠʪʘʥʥʷʤ ʩʦʨʪʦʚʠʚʯʝʥʥʷ, ʷʢʝ ʥʝ ʚʪʨʘʯʘ ̒ʘʢʪʫʘʣʴʥʦʩʪʽ ʽ ʥʠʥʽ, ʻ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʷ ʩʦʨʪʽʚ ʨʦʩʣʠʥ ʟʘ ʾʭʥʽʤʠ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʦʟʥʘʢʘʤʠ. ʆʧʠʩ ʢʦʞʥʦʛʦ 

ʟʘʨʝʻʩʪʨʦʚʘʥʦʛʦ ʩʦʨʪʫ ʤʽʩʪʠʪʴ ʤʦʨʬʦʣʦʛʽʯʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʛʝʥʝʨʘʪʠʚʥʠʭ ʪʘ ʚʝʛʝʪʘʪʠʚʥʠʭ 

ʦʨʛʘʥʽʚ. ʋ ʤʽʞʥʘʨʦʜʥʦʤʫ ʜʝʩʢʨʠʧʪʦʨʽ ʪʦʧʦʣʴ [16] ʧʽʜ ʯʘʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʨʪʽʚ 

ʧʝʨʰʦʯʝʨʛʦʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʷʶʪʴ ʦʟʥʘʢʘʤ ʧʘʛʦʥʽʚ, ʪʦʜʽ ʷʢ ʟʥʘʯʥʠʡ ʧʦʣʽʤʦʨʬʽʟʤ ʟʘ ʦʟʥʘʢʘʤʠ 

ʣʠʩʪʷ ʜʦʟʚʦʣʷʻ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʩʦʨʪʠ ʽ ʢʣʦʥʠ. 

ʄʝʪʦʶ ʮ̔ ʻʾ ʨʦʙʦʪʠ ʙʫʣʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʢʠ ʚʠʚʯʝʥʥʷ ʬʦʨʤʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʣʠʩʪʷ ʪʦʧʦʣʽ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʪʘ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʢʨʝʤʠʭ ʚʠʜʽʚ, ʛʽʙʨʠʜʽʚ, ʩʦʨʪʽʚ ʽ ʢʣʦʥʽʚ ʪʦʧʦʣʴ ʜʣʷ ʩʢʣʘʜʘʥʥʷ ʜʝʪʘʣʴʥʦʛʦ 

ʦʧʠʩʫ (ʜʝʩʢʨʠʧʪʦʨʘ).  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠʢʘ. ɼʦʩʣʽʜʞʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʪʘ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʠʩʪʷ, ʧʘʛʦʥʽʚ ʪʘ ʙʨʫʥʴʦʢ ʧʨʦʚʝʜʝʥʦ ʧʽʜ ʯʘʩ ʚʠʨʦʱʫʚʘʥʥʷ ʩʘʜʠʚʥʦʛʦ 

ʤʘʪʝʨʽʘʣʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʘʪʦʯʥʦʾ ʧʣʘʥʪʘʮʽʾ ʨʽʟʥʠʭ ʚʠʜʽʚ, ʛʽʙʨʠʜʽʚ ʪʘ ʢʣʦʥʽʚ ʪʦʧʦʣʴ ʽ ʚʝʨʙ ʫ 

ʇʽʚʜʝʥʥʦʤʫ ʣʽʩʥʠʮʪʚʽ ɼʘʥʠʣʽʚʩʴʢʦʛʦ ɼɼʃɻ ʥʘ ʞʠʚʦʤʫ, ʛʝʨʙʘʨʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʪʘ ʟʨʦʙʣʝʥʠʭ 

ʥʘʤʠ ʬʦʪʦʛʨʘʬʽʷʭ. ɻʽʣʢʠ ʜʣʷ ʞʠʚʮʶʚʘʥʥʷ ʟʘʛʦʪʦʚʣʷʣʠ ʥʘ ɹʘʣʘʢʣʡ̔ʩʴʢʽʡ ʩʦʨʪʦʜʽʣʴʥʠʮʽ 

(ɼʇ çɹʘʣʘʢʣʡ̔ʩʴʢʝ ʃɻè, ɹʝʨʝʩʪʽʚʩʴʢʝ ʣʽʩʥʠʮʪʚʦ, ʢʚ. 1, ʚʠʜ. 39ï42), ʫ ʃʘʟʽʨʢʽʚʩʴʢʦʤʫ 

ʨʦʟʩʘʜʥʠʢʫ (ɼʇ çʃʫʙʝʥʩʴʢʝ ʃɻè) ʪʘ ʫ ʜʝʥʜʨʦʧʘʨʢʫ ʍʅɸʋ ʽʤ. ɺ. ɺ. ɼʦʢʫʯʘʻʚʘ. 

ɼʣʷ ʩʢʣʘʜʘʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʞʥʦʛʦ ʩʦʨʪʫ ʙʫʣʦ ʫʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜʠʢʫ ʜʦʩʣʽʜʞʝʥʥʷ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʣʠʩʪʷ. ʇʽʜ ʯʘʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʢʨʝʤʠʭ ʦʟʥʘʢ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

çPlant descriptors for Populus nigraè [15]. ɺʠʤʽʨʶʚʘʣʠ: ʜʦʚʞʠʥʫ ʪʘ ʰʠʨʠʥʫ ʣʠʩʪʢʦʚʦʾ 

ʧʣʘʩʪʠʥʢʠ; ʜʦʚʞʠʥʫ ʯʝʨʝʰʢʘ ʣʠʩʪʢʘ. ʂʨʽʤ ʪʦʛʦ, ʦʢʦʤʽʨʥʦ ʦʮʽʥʶʚʘʣʠ ʬʦʨʤʫ ʣʠʩʪʢʦʚʦʾ 

ʧʣʘʩʪʠʥʢʠ, ʾʾ ʚʝʨʭʽʚʢʠ, ʦʩʥʦʚʠ ʪʘ ʢʨʘʶ; ʥʘʷʚʥʽʩʪʴ ʦʧʫʰʝʥʥʷ ʥʘ ʟʚʦʨʦʪʥʦʤʫ ʙʦʮʽ ʣʠʩʪʢʦʚʦʾ 

ʧʣʘʩʪʠʥʢʠ ʽ ʧʦ ʞʠʣʢʘʭ. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʢʠ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʚʩʽ ʧʦʢʘʟʥʠʢʠ 

ʢʣʘʩʠʬʽʢʫʚʘʣʠ ʟʘ 5-ʙʘʣʴʥʦʶ ʰʢʘʣʦʶ. ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʥʘʤʠ ʰʢʘʣʠ, ʽʣʶʩʪʨʦʚʘʥʽ ʩʭʝʤʘʪʠʯʥʠʤʠ 

ʟʦʙʨʘʞʝʥʥʷʤʠ, ʥʘʚʝʜʝʥʽ ʫ ʪʘʙʣ. 1. 

ʆʢʨʝʤʦ ʚʠʨʘʭʦʚʫʚʘʣʠ ʢʦʝʬʽʮʽʻʥʪ ʬʦʨʤʠ ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʾʾ ʰʠʨʠʥʠ 

ʜʦ  ʜʦʚʞʠʥʠ. ʊʘʢʦʞ ʦʙʯʠʩʣʶʚʘʣʠ ʚʽʜʥʦʰʝʥʥʷ ʜʦʚʞʠʥʠ ʯʝʨʝʰʢʘ ʜʦ ʜʦʚʞʠʥʠ ʣʠʩʪʦʚʦʾ 

ʧʣʘʩʪʠʥʢʠ. 

ɼʣʷ ʟʠʤʦʚʠʭ ʧʘʛʦʥʽʚ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʜʦʚʞʠʥʫ ʤʽʞʚʫʟʣʷ ʪʘ ʨʦʟʤʽʨʠ ʙʨʫʥʴʦʢ, ʘ ʪʘʢʦʞ 

ʟʘʙʘʨʚʣʝʥʥʷ ʢʦʨʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʋʩʴʦʛʦ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ 19 ʦʢʨʝʤʠʭ ʚʠʜʽʚ, ʩʦʨʪʽʚ ʪʘ 

ʛʽʙʨʠʜʽʚ ʪʦʧʦʣʴ, ʟ ʥʠʭ 8 ʩʦʨʪʽʚ ʥʘʣʝʞʘʪʴ ʜʦ ʫʢʨʘʾʥʩʴʢʦʾ ʩʝʣʝʢʮʽʾ (ɼʨʫʞʙʘ, ʃʴʚʽʚʩʴʢʘ, ʃʘʜʘ, 

ʂʘʨʦʣʽʥʩʴʢʘ, ʅʦʢʪʶʨʥ, ʅʦʚʦʙʝʨʣʽʥʩʴʢʘ, ʈʦʛʘʥʩʴʢʘ, ʉʪʨʽʣʦʧʦʜʽʙʥʘ); 4 ï ʨʦʩʽʡʩʴʢʦʾ ʩʝʣʝʢʮʽʾ 

(ɺʝʨʩʽʷ, ɺʝʨʠʣʘ, ɯʚʘʥʪʽʾʚʩʴʢʘ, ʈʦʩʽʡʩʴʢʘ); 2 ï ʽʪʘʣʽʡʩʴʢʦʾ (ɸʜʜʽʪʘ, ʊʨʦʥʢʦ); 1 ï  ʥʽʤʝʮʴʢʦʾ 

(ɹʘʭʝʣʽʻʨʽ). ʋʩʽ ʥʘʚʝʜʝʥʽ ʚʠʱʝ ʩʦʨʪʠ, ʛʽʙʨʠʜʠ ʪʘ ʢʣʦʥʠ ʪʦʧʦʣʴ ʙʫʣʦ ʦʮʽʥʝʥʦ ʟʘ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʶ ʥʘʤʠ ʤʝʪʦʜʠʢʦʶ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʜʘʥʦ ʚ ʪʘʙʣ. 2. 

ʊʘʢʦʞ, ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʨʦʙʽʪ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʦʢʨʝʤʠʭ ʪʘʢʩʦʥʽʚ ʪʦʧʦʣʴ ʤʠ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʨʦʟʤʽʨʠ ʙʨʫʥʴʦʢ, ʣʠʩʪʷ ʪʦʱʦ. ɺʽʜʧʦʚʽʜʥʽ ʜʘʥʽ ʦʙʤʽʨʽʚ ʜʦʩʣʽʜʞʝʥʠʭ ʥʘʤʠ 

ʚʠʜʽʚ, ʩʦʨʪʽʚ, ʛʽʙʨʠʜʽʚ ʽ ʢʣʦʥʽʚ ʪʦʧʦʣʴ ʧʦʜʘʥʦ ʫ ʪʘʙʣ. 3. 

ɸʥʘʣʽʟʫʶʯʠ ʜʘʥʽ ʪʘʙʣ. 2, ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʜʘʻ ʟʤʦʛʫ 

ʧʨʦʚʝʩʪʠ ʧʦʧʝʨʝʜʥʽʡ ʨʦʟʧʦʜʽʣ ʥʘʚʝʜʝʥʠʭ ʪʘʢʩʦʥʽʚ ʥʘ ʦʢʨʝʤʽ ʛʨʫʧʠ ʟʘ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ 

ʦʟʥʘʢʘʤʠ. ʎʝ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʜʦʧʦʤʘʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʤʦʞʣʠʚʠʭ ʙʘʪʴʢʽʚʩʴʢʠʭ ʬʦʨʤ, ʱʦ ʙʨʘʣʠ 

ʫʯʘʩʪʴ ʫ ʛʽʙʨʠʜʠʟʘʮʽʾ, ʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʚʦʥʠ ʥʝʚʽʜʦʤʽ. 
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ʊʘʙʣʠʮʷ 1 

ɹʘʣʴʥʘ ʦʮʽʥʢʘ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʣʠʩʪʷ ʚʠʜʽʚ, ʛʽʙʨʠʜʽʚ, ʩʦʨʪʽʚ, ʢʣʦʥʽʚ ʪʦʧʦʣʴ 

ʇʦʢʘʟʥʠʢ 
ɹʘʣʠ 

1 2 3 4 5 

ʌʦʨʤʘ 

ʣʠʩʪʢʦʚʦʾ 

ʧʣʘʩʪʠʥʢʠ ʪʨʠʢʫʪʥʘ ʘʙʦ 

ʰʠʨʦʢʦ-

ʨʦʤʙʽʯʥʘ, 

ʰʠʨʦʢʘ ʫ 

ʥʠʞʥʽʡ 

ʯʘʩʪʠʥʽ 

 

ʷʡʮʝʧʦʜʽʙʥʘ, 

ʨʦʟʰʠʨʝʥʘ ʫ 

ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ 

 

ʦʚʘʣʴʥʘ ʘʙʦ 

ʨʦʤʙʽʯʥʘ, 

ʨʦʟʰʠʨʝʥʘ 

ʧʦʩʝʨʝʜʠʥʽ 

 

ʟʚʦʨʦʪʥʦ-

ʷʡʮʝʧʦʜʽʙʥʘ, 

ʨʦʟʰʠʨʝʥʘ ʫ 

ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ 

 

ʟʚʦʨʦʪʥʦ-

ʷʡʮʝʧʦʜʽʙʥʘ, 

ʧʦʤʽʪʥʦ ʰʠʨʦʢʘ 

ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ 

ʌʦʨʤʘ 

ʚʝʨʭʽʚʢʠ 

ʣʠʩʪʦʚʦʾ 

ʧʣʘʩʪʠʥʢʠ  

ʚʠʜʦʚʞʝʥʦ-

ʟʘʛʦʩʪʨʝʥʘ 

 

ʟʚʫʞʝʥʘ 

ʟʘʛʦʩʪʨʝʥʘ 

 

 

ʟʘʛʦʩʪʨʝʥʘ 

 

ʰʠʨʦʢʘ 

ʟʘʛʦʩʪʨʝʥʘ 

 

ʰʠʨʦʢʘ 

ʟʘʢʨʫʛʣʝʥʘ 

ʌʦʨʤʘ 

ʦʩʥʦʚʠ 

ʣʠʩʪʢʦʚʦʾ 

ʧʣʘʩʪʠʥʢʠ 

 

 

ʚʫʟʴʢʦ-

ʢʣʠʥʦʧʦʜʽʙʥʘ 

 

ʢʣʠʥʦʧʦʜʽʙʥʘ 

 

ʠhʨʦʢʘ 

ʟʘʢʨʫʛʣʝʥʘ 

 

ʨʽʚʥʘ ʘʙʦ 

ʩʣʘʙʢʦ-

ʩʝʨʮʝʧʦʜʽʙʥʘ 

 

 

ʰʠʨʦʢʘ 

ʩʝʨʮʝʧʦʜʽʙʥʘ 

ʂʨʘʡ ʣʠʩʪʷ 

 

ʨʽʚʥʠʡ 

 

ʜʨʽʙʥʦ-

ʟʫʙʯʘʩʪʠʡ 

 

 

ʧʠʣʴʯʘʩʪʦ-

ʟʫʙʯʘʩʪʠʡ 

 

 

ʜʚʽʯʽ ʟʫʙʯʘʩʪʠʡ 

 

 

ʢʨʫʧʥʦʟʫʙʯʘʩʪʠʡ 

ʆʧʫʰʝʥʥʷ ʥʘ 

ʟʚʦʨʦʪʥʦʤʫ 

ʙʦʮʽ 

ʣʠʩʪʢʦʚʦʾ 

ʧʣʘʩʪʠʥʢʠ 

ʚʽʜʩʫʪʥʻ ʟʨʽʜʞʝʥʝ ʩʣʘʙʢʝ ʩʝʨʝʜʥʻ ʚ̔ ʜʥʦʩʥʦ ʛʫʩʪʝ ʛʫʩʪʝ 

ʆʧʫʰʝʥʥʷ ʥʘ 

ʞʠʣʢʘʭ ʣʠʩʪʷ 

ʥʘ 

ʟʚʦʨʦʪʥʦʤʫ 

ʙʦʮʽ 

ʚʽʜʩʫʪʥʻ ʟʨʽʞʜʝʥʝ ʩʝʨʝʜʥʻ ʚʽʜʥʦʩʥʦ ʛʫʩʪʝ ʛʫʩʪʝ 
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ʊʘʙʣʠʮʷ 2 

ʄʦʨʬʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʣʠʩʪʷ ʦʢʨʝʤʠʭ ʚʠʜʽʚ, ʩʦʨʪʽʚ, ʛʽʙʨʠʜʽʚ ʪʘ ʢʣʦʥʽʚ ʪʦʧʦʣʴ,  

ʚʠʟʥʘʯʝʥʽ ʟʘ ʤʝʪʦʜʠʢʦʶ ʙʘʣʴʥʦʾ ʦʮʽʥʢʠ 

ʅʘʟʚʘ ʚʠʜʫ, ʩʦʨʪʫ, 

ʛʽʙʨʠʜʫ, ʢʣʦʥʫ 

ʌʦʨʤʘ, ʙʘʣʠ 
ʅʘʷʚʥʽʩʪʴ ʦʧʫʰʝʥʥʷ ʥʘ 

ʟʚʦʨʦʪʥʦʤʫ ʙʦʮʽ, ʙʘʣʠ 
ɸ*  B**  

ʣʠʩʪʷ 
ʚʝʨʭʽʚʢʠ 

ʣʠʩʪʷ 

ʦʩʥʦʚʠ 

ʣʠʩʪʷ 

ʢʨʘʶ 

ʣʠʩʪʷ 
ʣʠʩʪʷ ʥʘ ʞʠʣʢʘʭ 

ɸʜʜʽʪʘ 1 1 3 3 2 1 0,8 0,45 

ɹʘʭʝʣʽʻʨʽ 1 1 3 3 1 1 0,9 0,51 

ɺʝʨʠʣʘ 1 1 4 2 1 1 0,9 0,46 

ɺʝʨʩʽʷ 1 1 3 3 1 1 0,9 0,41 

ɼʝʣʴʪʦʧʦʜʽʙʥʘ 1 1 2 2 1 1 0,9 0,45 

ʂʘʥʘʜ. Ĭ ɹʘʣʴʟʘʤ. 1 1 4 3 1 1 0,8 0,31 

ʂʘʨʦʣʽʥʩʴʢʘ  1 1 4 2 1 1 0,9 0,34 

ʈʦʩʽʡʩʴʢʘ 1 2 2 2 1 1 1,0 0,60 

ʊʨʦʥʢʦ  1 2 4 3 1 1 1,0 0,82 

ʂʦʥʩʪʘʥʪʘ 2 1 4 3 1 1 0,8 0,46 

ʃʴʚʽʚʩʴʢʘ 2 1 4 3 2 1 0,8 0,36 

ʅʦʚʦʙʝʨʣʽʥʩʴʢʘ  2 1 3 3 2 1 0,7 0,42 

ʅʦʢʪʶʨʥ 2 2 4 3 2 2 0,6 0,35 

ʉʪʨʽʣʦʧʦʜʽʙʥʘ 2 1 4 3 2 2 1,1 0,33 

ɺʦʣʦʩʠʩʪʦʧʣʦʜʘ 3 1 2 2 3 3 0,4 0,25 

ɼʨʫʞʙʘ 3 2 4 2 3 2 0,4 0,18 

ɯʚʘʥʪʝʾʚʩʴʢʘ 3 1 3 2 1 1 0,4 0,25 

ʃʘʜʘ 3 1 3 3 2 2 0,4 0,24 

ʈʦʛʘʥʩʴʢʘ 4 4 2 3 1 1 0,9 0,22 

* ï ʢʦʝʬʽʮʽʻʥʪ ʬʦʨʤʠ ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ (ʚʽʜʥʦʰʝʥʥʷ ʰʠʨʠʥʠ ʜʦ ʜʦʚʞʠʥʠ); 

** ï ʚʽʜʥʦʰʝʥʥʷ ʜʦʚʞʠʥʠ ʯʝʨʝʰʢʘ ʜʦ ʜʦʚʞʠʥʠ ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ. 

ʆʜʥʘʢʦʚʠʤʠ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʣʠʩʪʷ, ʚʠʨʘʞʝʥʠʤʠ ʫ ʙʘʣʘʭ, 

ʚʠʨʽʟʥʷʶʪʴʩʷ ʣʠʰʝ ʩʦʨʪʠ ɹʘʭʝʣʽʻʨʽ ʪʘ ɺʝʨʩʽʷ. ɸʣʝ ʧʨʠ ʮʴʦʤʫ ʦʟʥʘʢʠ ʧʘʛʦʥʽʚ ʪʘ ʙʨʫʥʴʦʢ, 

ʨʦʟʤʽʨʠ ʙʨʫʥʴʦʢ (ʜʠʚ. ʪʘʙʣ. 3) ʚ ʥʠʭ ʻ ʨʽʟʥʠʤʠ. ɿ ʮʴʦʛʦ ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʢʣʶʯʝʥʥʷ ʜʦ 

ʤʝʪʦʜʠʢʠ ʚʽʜʧʦʚʽʜʥʦʾ ʦʮʽʥʢʠ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʙʨʫʥʴʦʢ ʪʘ ʧʘʛʦʥʽʚ. 
ʊʘʙʣʠʮʷ 3 

ʄʦʨʬʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʛʦʥʽʚ, ʙʨʫʥʴʦʢ ʪʘ ʣʠʩʪʷ ʦʢʨʝʤʠʭ ʚʠʜʽʚ, ʩʦʨʪʽʚ, ʛʽʙʨʠʜʽʚ  

ʽ ʢʣʦʥʽʚ ʪʦʧʦʣʴ 

ʅʘʟʚʘ ʚʠʜʫ, ʩʦʨʪʫ, 

ʛʽʙʨʠʜʫ, ʢʣʦʥʫ 

ɼʦʚʞʠʥʘ 

ʤʽʞʚʫʟʣʷ, ʩʤ 

ʈʦʟʤʽʨ 

ʙʨʫʥʴʦʢ, ʩʤ 

ʈʦʟʤʽʨʠ ʣʠʩʪʷ, ʩʤ ɼʦʚʞʠʥʘ 

ʯʝʨʝʰʢʘ, ʩʤ ʜʦʚʞʠʥʘ ʰʠʨʠʥʘ 

ɸʜʜʽʪʘ 2,0ï3,0 1,0ï1,5 9,0ï10,0 9,0ï12,0 3,5ï4,0 

ɹʘʭʝʣʽʻʨʽ 3,5ï4,0 0,7 12,0ï14,0 11,0ï12,0 4,0ï5,0 

ɺʝʨʠʣʘ 2,0ï4,0 1,3ï1,7 9,0ï11,0 9,0ï10,0 4,5ï6,0 

ɺʝʨʩʽʷ 3,0ï4,0 1,5ï2,0 9,0ï10,0 9,0ï10,0 5,0ï5,5 

ɼʝʣʴʪʦʧʦʜʽʙʥʘ 2,5 0,7ï1,0 9,0ï11,0 8,0ï10,0 5,0 

ʂʘʥʘʜ. Ĭ ɹʘʣʴʟʘʤ. 6,0ï7,0 0,7ï1,0 11,0ï13,0 10,0ï14,0 4,0ï4,5 

ʂʘʨʦʣʽʥʩʴʢʘ  5,0ï6,0 0,7ï1,0 11,0ï13,0 10,0ï14,0 4,0ï4,5 

ʈʦʩʽʡʩʴʢʘ 4,0ï4,5 0,5 7,0ï8,0 9,0ï10,0 5,5 

ʊʨʦʥʢʦ  2,0ï2,5 1,0ï1,3 9,0ï10,0 7,0ï9,0 8,0ï9,0 

ʂʦʥʩʪʘʥʪʘ 1,5ï2,0 1,0ï1,2 11,0ï13,0 9,0ï12,0 4,5ï6,0 

ʃʴʚʽʚʩʴʢʘ 2,0ï3,0 1,5ï1,8 12,5ï14,0 10,0ï10,5 3,5ï4,5 

ʅʦʚʦʙʝʨʣʽʥʩʴʢʘ  1,0 1,5ï1,7 10,0ï11,5 9,0ï9,5 5,0 

ʅʦʢʪʶʨʥ 4,5 2,0 14,0ï15,0 9,50 5,5 

ʉʪʨʽʣʦʧʦʜʽʙʥʘ 1,5ï3,0 0,5ï1,2 12,0ï16,0 12,0ï13,0 4,0ï5,0 

ɺʦʣʦʩʠʩʪʦʧʣʦʜʘ 2,0ï4,0 1,5 14,0ï16,0 6,5ï7,0 3,5ï4,0 

ɼʨʫʞʙʘ 3,0ï4,5 1,5ï2,0 16,5ï17,0 6,0ï7,5 2,5 

ɯʚʘʥʪʝʾʚʩʴʢʘ 5,0ï6,0 1,5 16,5ï18,0 8,5ï9,0 3,5 

ʃʘʜʘ 1,5ï3,0 1,5ï2,0 14,5ï15,5 6,5ï7,5 3,0ï4,0 

ʈʦʛʘʥʩʴʢʘ 2,5 0,5 6,5ï7,0 4,5 1,0 
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ʗʢ ʫʟʘʛʘʣʴʥʝʥʥʷ ʧʨʦʚʝʜʝʥʠʭ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʤʦʨʬʦʣʦʛʽʾ ʧʘʛʦʥʽʚ, ʙʨʫʥʴʦʢ ʪʘ ʣʠʩʪʷ 

ʦʢʨʝʤʠʭ ʚʠʜʽʚ, ʩʦʨʪʽʚ ʪʘ ʛʽʙʨʠʜʽʚ ʪʦʧʦʣʴ ʙʫʣʦ ʩʢʣʘʜʝʥʦ ʜʝʪʘʣʴʥʠʡ ʫʟʘʛʘʣʴʥʝʥʠʡ 

ʤʦʨʬʦʣʦʛʽʯʥʠʡ ʾʭ ʦʧʠʩ, ʷʢʠʡ ʥʘʚʝʜʝʥʦ ʥʠʞʯʝ. ʊʘʢʩʦʥʦʤʽʯʥʽ ʜʘʥʽ (ʟʦʢʨʝʤʘ, ʥʘʟʚʠ ʚʠʜʽʚ, ʱʦ 

ʟʘʣʫʯʝʥʽ ʜʦ ʛʽʙʨʠʜʠʟʘʮʽʾ) ʚʟʷʪʦ ʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʤʦʨʬʦʣʦʛʽʯʥʽ ʪʘ ʤʦʨʬʦʤʝʪʨʠʯʥʽ 

ʦʟʥʘʢʠ ʦʧʠʩʘʥʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʘʚʪʦʨʘʤʠ ʩʪʘʪʪʽ. 

ɸɼɼɯʊɸ ï ʩʦʨʪ-ʛ̔ ʙʨʠʜ ʪʦʧʦʣʽ ʯʦʨʥʦʾ ʧʽʨʘʤʽʜʘʣʴʥʦʾ (P. pyramidalis) ʪʘ ʪʦʧʦʣʽ ʯʦʨʥʦʾ (P. 

nigra) ʽʪʘʣʽʡʩʴʢʦʾ ʩʝʣʝʢʮʽʾ. ʆʜʥʦʨʽʯʥʽ ʧʘʛʦʥʠ ï ʙʫʨʦ-ʩʽʨʦ-ʟʝʣʝʥʽ, ʟʘʙʘʨʚʣʝʥʽ ʥʝʦʜʥʦʨʽʜʥʦ, 

ʧʣʷʤʠʩʪʽ, ʥʘʷʚʥʽ ʦʢʨʝʤʽ ʩʦʯʝʚʠʯʢʠ, ʨʝʙʨʠʩʪʽʩʪʴ ʩʣʘʙʢʦ ʚʠʨʘʞʝʥʘ. ɼʚʦʨʽʯʥʽ ʧʘʛʦʥʠ ʩʽʨʽ, ʟ̔ 

ʩʦʯʝʚʠʯʢʘʤʠ. ɼʦʚʞʠʥʘ ʤʽʞʚʫʟʣʷ ï 2ï3 ʩʤ. ɹʨʫʥʴʢʠ ï ʜʨʽʙʥʽ (1ï1,5 ʩʤ), ʙʫʨʦ-ʢʦʨʠʯʥʝʚʽ, 

ʛʦʩʪʨʦʚʝʨʭʽ (ʪʨʘʧʣʷʶʪʴʩʷ ʚʫʟʴʢʦʢʦʥʽʯʥʽ), ʧʨʠʪʠʩʥʫʪʽ. ʃʠʩʪʷ ʟʚʝʨʭʫ ʪʝʤʥʦ-ʟʝʣʝʥʝ, ʰʢʽʨʷʩʪʝ; 

ʟʥʠʟʫ ï ʩʚʽʪʣʦ-ʟʝʣʝʥʝ. ɿʘ ʬʦʨʤʦʶ ʰʠʨʦʢʦʪʨʠʢʫʪʥʝ, ʤʘ ̒ʨʦʟʤʽʨʠ  9ï10 ʩʤ ʟʘʚʜʦʚʞʢʠ  ̔9ï12 ʩʤ 

ʟʘʚʰʠʨʰʢʠ. ɺʝʨʭʽʚʢʘ ʣʠʩʪʢʘ ʚʠʜʦʚʞʝʥʦʟʘʛʦʩʪʨʝʥʘ, ʦʩʥʦʚʘ ï ʧʨʷʤʘ ʘʙʦ ʰʠʨʦʢʦʢʣʠʥʦʧʦʜʽʙʥʘ. 

ʂʨʘʡ ʣʠʩʪʷ ʪʫʧʦʧʠʣʴʯʘʩʪʦʟʫʙʯʘʩʪʠʡ, ʟʘʣʦʟʠʩʪʠʡ. ʅʘʷʚʥʘ ʩʣʘʙʢʘ ʦʧʫʰʝʥʽʩʪʴ ʣʠʩʪʢʦʚʦʾ 

ʧʣʘʩʪʠʥʢʠ ʟʽ ʟʚʦʨʦʪʥʦʛʦ ʙʦʢʫ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʥʘʩʣʽʜʫʚʘʥʠʤ ʚʽʜ ʪʦʧʦʣʽ ʧʽʨʘʤʽʜʘʣʴʥʦʾ. ʏʝʨʝʰʦʢ 

ʯʝʨʚʦʥʫʚʘʪʠʡ, ʩʧʣʶʱʝʥʠʡ, ʛʦʣʠʡ, 3,5ï4 ʩʤ ʟʘʚʜʦʚʞʢʠ. ʃʠʩʪʷ ʦʧʘʜʘʻ ʟʝʣʝʥʠʤ. 

ɹɸʍɽʃɯɽʈɯ ï ʩʦʨʪ ʟ ʻʚʨʦ-ʘʤʝʨʠʢʘʥʩʴʢʠʭ ʛʽʙʨʠʜʽʚ (P. euramericana) ʥʽʤʝʮʴʢʦʾ ʩʝʣʝʢʮʽʾ. 

ʆʜʥʦʨʽʯʥʽ ʧʘʛʦʥʠ: ʪʝʤʥʦ-ʧʦʤʘʨʘʥʯʝʚʽ, ʟ̔ ʩʦʯʝʚʠʯʢʘʤʠ, ʪʨʦʭʠ ʨʝʙʨʠʩʪʽ, ʙʦʢʦʚʽ ʧʘʛʦʥʠ 

ʚʽʜʩʫʪʥʽ. ɼʚʦʨʽʯʥʽ ʧʘʛʦʥʠ ʩʽʨʦ-ʟʝʣʝʥʽ, ʟ̔ ʩʦʯʝʚʠʯʢʘʤʠ. ɼʦʚʞʠʥʘ ʤʽʞʚʫʟʣʷ ï 3,5ï4 ʩʤ. 

ɹʨʫʥʴʢʠ ï ʜʨʽʙʥʽ (0,7 ʩʤ) ʱʽʣʴʥʦ ʧʨʠʪʠʩʥʫʪʽ, ʛʦʩʪʨʦʚʝʨʭʽ, ʙʫʨʦ-ʢʦʨʠʯʥʝʚʽ. ʃʠʩʪʷ ʟʘ ʢʦʣʴʦʨʦʤ 

ʚʽʜ ʪʝʤʥʦ-ʟʝʣʝʥʦʛʦ ʜʦ ʟʝʣʝʥʦʛʦ, ʟʥʠʟʫ ʩʚʽʪʣʽʰʝ, ʙʝʟ ʦʧʫʰʝʥʥʷ, ʰʢʽʨʷʩʪʝ. ɿʘ ʬʦʨʤʦʶ ʚʦʥʦ 

ʪʨʠʢʫʪʥʝ, ʟʘʚʜʦʚʞʢʠ 12ï14 ʩʤ ʪʘ 12 ʩʤ ʟʘʚʰʠʨʰʢʠ, ʤʘ ̒ʰʠʨʦʢʦʟʨʽʟʘʥʫ ʦʢʨʫʛʣʝʥʫ ʦʩʥʦʚʫ ʪʘ 

ʢʦʨʦʪʢʦʟʘʛʦʩʪʨʝʥʫ ʚʝʨʭʽʚʢʫ, ʟʫʙʯʘʩʪʦʧʠʣʴʯʘʩʪʝ ʪʘ ʭʚʠʣʷʩʪʝ ʧʦ ʢʨʘʶ, ʟ ʦʜʥʽʻʶ ʟʘʣʦʟʢʦʶ ʚ 

ʦʩʥʦʚʽ. ʏʝʨʝʰʦʢ ʛʦʣʠʡ, ʯʝʨʚʦʥʠʡ, ʩʧʣʶʱʝʥʠʡ, ʤʘʡʞʝ ʧʣʘʩʢʠʡ, 4ï5 ʩʤ ʟʘʚʜʦʚʞʢʠ. ʃʠʩʪʷ 

ʦʧʘʜʘʻ ʟʝʣʝʥʠʤ (ʨʠʩ. 1). 
 

 
ʘ 

 
ʙ 

ʈʠʩ. 1 ï ɿʨʘʟʢʠ ʣʠʩʪʷ: ʘ ï ɹʘʭʝʣʽʝʨʽ; ʙ ï ɺʦʣʦʩʠʩʪʦʧʣʦʜʘ 

 

ɺɽʈʀʃɸ ï ʩʦʨʪ ʻʚʨʦ-ʘʤʝʨʠʢʘʥʩʴʢʦʾ ʛʽʙʨʠʜʥʦʾ ʪʦʧʦʣʽ (P. euramericana). ʆʜʥʦʨʽʯʥʽ 

ʧʘʛʦʥʠ ʤʽʮʥʽ, ʩʚʽʪʣʦ-ʢʦʨʠʯʥʝʚʽ, ʩʝʛʤʝʥʪʘʨʥʦʨʝʙʨʠʩʪʽ. ɼʚʦʨʽʯʥʽ ʧʘʛʦʥʠ ï ʩʽʨʦ-ʟʝʣʝʥʽ, ʟ̔ 

ʩʦʯʝʚʠʯʢʘʤʠ. ɼʦʚʞʠʥʘ ʤʽʞʚʫʟʣʷ ï 2ï4 ʩʤ. ɹʨʫʥʴʢʠ ï ʩʝʨʝʜʥʽ ʟʘ ʨʦʟʤʽʨʦʤ (1,3ï1,7 ʩʤ), 

ʛʦʩʪʨʦʚʝʨʭʽ, ʚʽʜʜʘʣʝʥʽ ʚʽʜ ʧʘʛʦʥʘ, ʟʝʣʝʥʫʚʘʪʦ-ʙʫʨʽ. ʃʠʩʪʷ ʪʝʤʥʦ-ʟʝʣʝʥʝ, ʟʥʠʟʫ ʩʚʽʪʣʽʰʝ, 

ʦʧʫʰʝʥʽʩʪʴ ʚʽʜʩʫʪʥʷ, ʱʽʣʴʥʫʚʘʪʝ ʥʘ ʜʦʪʠʢ. ʃʠʩʪʷ ʪʨʠʢʫʪʥʝ ʟʘ ʬʦʨʤʦʶ, ʟʘʚʜʦʚʞʢʠ 9ï11 ʩʤ ʽ 
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ʟʘʚʰʠʨʰʢʠ  9ï10 ʩʤ, ʛʦʣʝ. ɺʝʨʭʽʚʢʘ ʣʠʩʪʷ ʢʦʨʦʪʢʦ ʟʘʛʦʩʪʨʝʥʘ, ʦʩʥʦʚʘ ʧʨʷʤʦʣʽʥʽʡʥʘ. ʂʨʘʡ 

ʣʠʩʪʢʘ ʧʠʣʴʯʘʩʪʦʟʫʙʯʘʩʪʠʡ. ʏʝʨʝʰʦʢ ʛʦʣʠʡ, ʯʝʨʚʦʥʫʚʘʪʠʡ, ʪʨʦʭʠ ʩʧʣʶʱʝʥʠʡ, 4,5ï6 ʩʤ 

ʟʘʚʜʦʚʞʢʠ. ʃʠʩʪʷ ʦʧʘʜʘʻ ʟʝʣʝʥʠʤ. 

ɺɽʈʉɯʗ ï ʤʽʞʩʝʢʮʽʡʥʠʡ ʛʽʙʨʠʜ, ʦʪʨʠʤʘʥʠʡ ʆ. ʇ. ʎʘʨʴʦʚʠʤ ʚʽʜ ʢʦʤʙʽʥʘʮʽʾ ʩʭʨʝʱʫʚʘʥʥʷ 

ʩʦʨʪʫ ʇʽʦʥʝʨ ʟ ʪʦʧʦʣʝʶ ʙʘʣʴʟʘʤʽʯʥʦʶ (P. balsamifera L.). ʊʦʧʦʣʷ ʇʽʦʥʝʨ ï ʛʽʙʨʠʜ, ʦʪʨʠʤʘʥʠʡ 

ʆ. ʉ. ʗʙʣʦʢʦʚʠʤ ʚʽʜ ʩʭʨʝʱʫʚʘʥʥʷ ʪʦʧʦʣʽ ʧʽʨʘʤʽʜʘʣʴʥʦʾ ʥʘ ʦʩʦʢʽʨ (P. pyramidalis Rosier. Ĭ 

P. nigra L.). ʉʪʘʪʴ ʢʣʦʥʫ ï ʞʽʥʦʯʘ. ʆʜʥʦʨʽʯʥʽ ʧʘʛʦʥʠ ï ʩʽʨʦ-ʟʝʣʝʥʽ, ʩʝʛʤʝʥʪʘʨʥʦʨʝʙʨʠʩʪʽ. 

ɼʚʦʨʽʯʥʽ ʧʘʛʦʥʠ ï ʩʽʨʽ, ʟ̔ ʩʦʯʝʚʠʯʢʘʤʠ ɼʦʚʞʠʥʘ ʤʽʞʚʫʟʣʷ ï 3ï4 ʩʤ. ɹʨʫʥʴʢʠ ï ʚʝʣʠʢʽ (1,5ï

2 ʩʤ), ʷʡʮʝʧʦʜʽʙʥʦʚʠʜʦʚʞʝʥʽ, ʙʫʨʦ-ʟʝʣʝʥʽ, ʧʨʠʪʠʩʥʫʪʽ. ʃʠʩʪʷ ʪʝʤʥʦ-ʟʝʣʝʥʝ, ʟʥʠʟʫ ʩʚʽʪʣʽʰʝ, 

ʦʧʫʰʝʥʽʩʪʴ ʚʽʜʩʫʪʥʷ, ʱʽʣʴʥʫʚʘʪʝ ʥʘ ʜʦʪʠʢ. ʃʠʩʪʷ ʪʨʠʢʫʪʥʝ ʟʘ ʬʦʨʤʦʶ, ʟʘʢʨʫʛʣʝʥʝ ʟ ʙʦʢʽʚ, 

ʟʘʚʜʦʚʞʢʠ 9ï10 ʩʤ ʽ ʟʘʚʰʠʨʰʢʠ 9ï10 ʩʤ, ʛʦʣʝ. ɺʝʨʭʽʚʢʘ ʣʠʩʪʢʘ ʢʦʨʦʪʢʦʟʘʛʦʩʪʨʝʥʘ, ʦʩʥʦʚʘ 

ʧʨʷʤʦʣʽʥʽʡʥʘ. ʂʨʘʡ ʣʠʩʪʢʘ ʧʠʣʴʯʘʩʪʦʟʫʙʯʘʩʪʠʡ. ʏʝʨʝʰʦʢ ʛʦʣʠʡ, ʯʝʨʚʦʥʫʚʘʪʠʡ, ʪʨʦʭʠ 

ʩʧʣʶʱʝʥʠʡ, 5,5ï5 ʩʤ ʟʘʚʜʦʚʞʢʠ. ʃʠʩʪʷ ʚʦʩʝʥʠ ʟʝʣʝʥʝ.  

ɺʆʃʆʉʀʉʊʆʇʃʆɼɸ ï ʚʠʜ ʧʽʚʥʽʯʥʦʘʤʝʨʠʢʘʥʩʴʢʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʟ̔ ʩʝʢʮʽʾ ʙʘʣʴʟʘʤʽʯʥʠʭ 

ʪʦʧʦʣʴ (P. trichocarpa Torr. Et Gray). ʇʘʛʦʥʠ ʪʨʦʭʠ ʨʝʙʨʠʩʪʽ, ʛʦʣʽ ʘʙʦ ʦʧʫʰʝʥʽ, ʪʝʤʥʦ-

ʧʦʤʝʨʘʥʯʝʚʽ, ʟ̔ ʩʦʯʝʚʠʯʢʘʤʠ ʩʚʽʪʣʦʛʦ ʢʦʣʴʦʨʫ, ʧʽʟʥʽʰʝ ï ʩʽʨʽʶʯʽ. ʎʝʥʪʨʘʣʴʥʠʡ ʧʘʛʽʥ ʟʘʟʚʠʯʘʡ 

ʭʚʠʣʷʩʪʠʡ. ɼʦʚʞʠʥʘ ʤʽʞʚʫʟʣʷ ï 2ï4 ʩʤ. ɹʨʫʥʴʢʠ ʩʝʨʝʜʥʽ ʟʘ ʨʦʟʤʽʨʦʤ (1,5 ʩʤ), ʛʦʩʪʨʦʚʝʨʭʽ, 

ʧʨʠʪʠʩʥʫʪʽ, ʚʠʜʦʚʞʝʥʽ ʘʙʦ ʚʠʜʦʚʞʝʥʦʣʘʥʮʝʪʥʽ, ʢʦʨʠʯʥʝʚʦ-ʞʦʚʪʽ. ʃʠʩʪʷ ʪʝʤʥʦ-ʟʝʣʝʥʝ, ʱʽʣʴʥʝ 

ʥʘ ʜʦʪʠʢ, ʚʠʜʦʚʞʝʥʝ, ʷʡʮʝʧʦʜʽʙʥʦ-ʣʘʥʮʝʪʥʝ ʟʘ ʬʦʨʤʦʶ, ʟʥʠʟʫ ʦʧʫʰʝʥʝ, ʟ 

ʚʠʪʷʛʥʫʪʦʟʘʛʦʩʪʨʝʥʦʶ ʚʝʨʭʽʚʢʦʶ ʪʘ ʢʣʠʥʦʧʦʜʽʙʥʦʶ ʦʩʥʦʚʦʶ, ʤʘ ̒ ʜʦʚʞʠʥʫ 14ï16 ʩʤ, 

ʰʠʨʠʥʫ 6,5ï7 ʩʤ. ʂʨʘʡ ʣʠʩʪʢʘ ʜʨʽʙʥʦʟʫʙʯʘʩʪʠʡ. ʏʝʨʝʰʦʢ ʦʢʨʫʛʣʠʡ, ʯʝʨʚʦʥʠʡ, ʟʘʚʜʦʚʞʢʠ 

3,5ï4 ʩʤ. ʃʠʩʪʷ ʦʧʘʜʘʻ ʞʦʚʪʠʤ ʘʙʦ ʟʝʣʝʥʠʤ (ʜʠʚ. ʨʠʩ. 1). 

ɼɽʃʔʊʆʇʆɼɯɹʅɸ ï ʞʽʥʦʯʘ ʬʦʨʤʘ ʪʦʧʦʣʽ ʜʝʣʴʪʦʧʦʜʽʙʥʦʾ (P. deltoides Marsh. ssp. 

Moniliferʘ Henry). ʆʜʥʦʨʽʯʥʽ ʧʘʛʦʥʠ ï ʩʚʽʪʣʦ-ʢʦʨʠʯʥʝʚʦ-ʟʝʣʝʥʽ, ʪʦʥʢʽ, ʦʢʨʫʛʣʽ. ɼʚʦʨʽʯʥʽ 

ʧʘʛʦʥʠ ʩʽʨʦ-ʢʦʨʠʯʥʝʚʽ. ɼʦʚʞʠʥʘ ʤʽʞʚʫʟʣʷ ï 2,5 ʩʤ. ɹʨʫʥʴʢʠ ï ʜʨʽʙʥʽ (0,7ï1 ʩʤ), ʛʦʣʽ, 

ʢʘʰʪʘʥʦʚʦ-ʢʦʨʠʯʥʝʚʽ, ʧʨʠʪʠʩʥʫʪʽ. ʃʠʩʪʷ 9 ï11 ʩʤ ʟʘʚʜʦʚʞʢʠ ʪʘ 8ï10 ʩʤ ʟʘʚʰʠʨʰʢʠ, ʟʘ 

ʢʦʣʴʦʨʦʤ ï ʟʝʣʝʥʝ, ʟʥʠʟʫ ʩʚʽʪʣʽʰʝ, ʙʝʟ ʦʧʫʰʝʥʥʷ, ʪʨʠʢʫʪʥʝ ʪʘ ʰʠʨʦʢʦʷʡʮʝʧʦʜʽʙʥʝ ʟʘ 

ʬʦʨʤʦʶ, ʟ ʜʦʚʛʦʶ ʟʘʛʦʩʪʨʝʥʦʶ ʚʝʨʭʽʚʢʦʶ ʪʘ ʢʣʠʥʦʧʦʜʽʙʥʦʶ ʦʩʥʦʚʦʶ, ʢʨʘʡ ʣʠʩʪʢʦʚʦʾ 

ʧʣʘʩʪʠʥʢʠ ʟʫʙʯʘʩʪʠʡ. ʏʝʨʝʰʢʠ ʯʝʨʚʦʥʫʚʘʪʽ, 5 ʩʤ ʟʘʚʜʦʚʞʢʠ, ʩʧʣʶʱʝʥʽ. ʃʠʩʪʷ ʦʧʘʜʘʻ 

ʟʝʣʝʥʠʤ. 

ɼʈʋɾɹɸ ï ʰʪʫʯʥʠʡ ʛʽʙʨʠʜ, ʦʪʨʠʤʘʥʠʡ ʚʽʜ ʩʭʨʝʱʫʚʘʥʥʷ ʪʦʧʦʣʽ ʚʦʣʦʩʠʩʪʦʧʣʦʜʦʾ 

(P. trichocarpa) ʪʘ ʪʦʧʦʣʽ ʣʘʚʨʦʣʠʩʪʦʾ (P. laurifolia Ldb.). ʆʜʥʦʨʽʯʥʽ ʧʘʛʦʥʠ ʟʝʣʝʥʫʚʘʪʦ-ʙʫʨʽ, 

ʨʝʙʨʠʩʪʽ, ʟʽ ʩʚʽʪʣʠʤʠ ʩʦʯʝʚʠʯʢʘʤʠ. ɼʚʦʨʽʯʥʽ ʧʘʛʦʥʠ ï ʩʽʨʽ ʟ ʧʨʦʙʢʦʚʠʤʠ ʨʝʙʨʘʤʠ. ɼʦʚʞʠʥʘ 

ʤʽʞʚʫʟʣʷ ï 3ï4,5 ʩʤ. ɹʨʫʥʴʢʠ ï ʚʝʣʠʢʽ (1,5ï2 ʩʤ), ʙʫʨʦ-ʟʝʣʝʥʽ, ʚʠʜʦʚʞʝʥʽ, ʛʦʩʪʨʦʚʝʨʭʽ, 

ʧʨʠʪʠʩʥʫʪʽ, ʢʣʝʡʢʽ. ʃʠʩʪʷ ʚʝʣʠʢʝ (16,5ï17 ʩʤ ʟʘʚʜʦʚʞʢʠ ʪʘ 6ï7,5 ʩʤ ʟʘʚʰʠʨʰʢʠ), 

ʚʠʜʦʚʞʝʥʦ̫ ʡʮʝʧʦʜʽʙʥʝ, ʚʝʨʭʽʚʢʘ ʟʘʛʦʩʪʨʝʥʘ, ʦʩʥʦʚʘ ʦʢʨʫʛʣʘ, ʪʝʤʥʦ-ʟʝʣʝʥʝ, ʤʘʪʦʚʝ, ʟʥʠʟʫ 

ʩʚʽʪʣʦ-ʟʝʣʝʥʝ, ʦʧʫʰʝʥʽʩʪʴ ʩʣʘʙʢʘ; ʢʨʘʡ ʣʠʩʪʢʘ ʟʫʙʯʘʩʪʦʧʠʣʴʯʘʩʪʠʡ, ʯʝʨʝʰʦʢ ʢʦʨʦʪʢʠʡ, 

ʪʦʚʩʪʠʡ, ʩʧʣʶʱʝʥʠʡ, ʯʝʨʚʦʥʦʛʦ ʢʦʣʴʦʨʫ, ʟʘʚʜʦʚʞʢʠ 2,5 ʩʤ. ʃʠʩʪʷ ʦʧʘʜʘʻ ʞʦʚʪʠʤ. 

ɯɺɸʅʊɽɰɺʉʂɸ ï ʰʪʫʯʥʠʡ ʛʽʙʨʠʜ ʚʽʜ ʩʭʨʝʱʫʚʘʥʥʷ ʪʦʧʦʣʽ ʜʫʭʤʷʥʦʾ (P. suaveolens Ficsh.) 

ʪʘ ʛʽʙʨʠʜʥʦʾ ʪʦʧʦʣʽ ʙʝʨʣʽʥʩʴʢʦʾ (P. berolinensis Dippel.) ʟ ʥʘʩʪʫʧʥʠʤ ʚʽʜʙʦʨʦʤ ʝʣʽʪʥʦʛʦ 

ʩʽʷʥʮʶ. ʆʜʥʦʨʽʯʥʽ ʧʘʛʦʥʠ ï ʙʫʨʦ-ʟʝʣʝʥʽ ʟ ʚʠʨʘʞʝʥʠʤʠ ʧʨʦʙʢʦʚʠʤʠ ʨʝʙʨʘʤʠ. ɼʚʦʨʽʯʥʽ ʧʘʛʦʥʠ 

ʩʽʨʦ-ʟʝʣʝʥʽ, ʟ̔ ʩʦʯʝʚʠʯʢʘʤʠ. ɼʦʚʞʠʥʘ ʤʽʞʚʫʟʣʽʚ ï 5ï6 ʩʤ. ɹʨʫʥʴʢʠ ï ʩʝʨʝʜʥʽ ʟʘ ʨʦʟʤʽʨʦʤ 

(1,5 ʩʤ), ʯʝʨʚʦʥʦ-ʢʦʨʠʯʥʝʚʽ, ʱʽʣʴʥʦ ʧʨʠʪʠʩʥʫʪʽ, ʛʦʩʪʨʦʚʝʨʭʽ, ʣʘʥʮʝʪʥʽ. ʃʠʩʪʷ ï 

ʚʠʜʦʚʞʝʥʦʝʣʽʧʪʠʯʥʝ, ʪʝʤʥʦ-ʟʝʣʝʥʝ, ʛʣʘʜʢʝ, ʟʘʚʜʦʚʞʢʠ 16,5ï18 ʩʤ ʪʘ 8,5ï9 ʩʤ ʟʘʚʰʠʨʰʢʠ, 

ʢʨʘʡ ʣʠʩʪʢʘ ʛʦʬʨʦʚʘʥʠʡ, ʜʨʽʙʥʦʧʠʣʴʯʘʩʪʦʟʫʙʯʘʩʪʠʡ. ɺʝʨʭʽʚʢʘ ʣʠʩʪʷ ʚʠʜʦʚʞʝʥʦʟʘʛʦʩʪʨʝʥʘ, 

ʟʣʝʛʢʘ ʟʽʛʥʫʪʘ ʚʙʽʢ, ʷʢ ʫ ʪʦʧʦʣʽ ʜʫʭʤʷʥʦʾ, ʦʩʥʦʚʘ ʣʠʩʪʢʘ ʟʘʢʨʫʛʣʝʥʘ. ʏʝʨʝʰʦʢ 3,5 ʩʤ 

ʟʘʚʜʦʚʞʢʠ, ʦʧʫʰʝʥʠʡ, ʮʠʣʽʥʜʨʠʯʥʠʡ ʟʘ ʬʦʨʤʦʶ, ʯʝʨʚʦʥʫʚʘʪʠʡ. ʃʠʩʪʷ ʦʧʘʜʘʻ ʞʦʚʪʫʚʘʪʠʤ.  

ʂɸʅɸɼʉʔʂɸ Ĭ ɹɸʃʔɿɸʄɯʏʅɸ ï ʰʪʫʯʥʠʡ ʛʽʙʨʠʜ ʪʦʧʦʣʽ ʢʘʥʘʜʩʴʢʦʾ (P. deltoides 

Marsch.) ʪʘ ʪʦʧʦʣʽ ʙʘʣʴʟʘʤʽʯʥʦʾ (P. balsamifera L). ʆʜʥʦʨʽʯʥʽ ʧʘʛʦʥʠ  ï ʩʚʽʪʣʦ-ʢʦʨʠʯʥʝʚʽ. 

ɼʚʦʨʽʯʥʽ ʧʘʛʦʥʠ ï ʩʽʨʦ-ʟʝʣʝʥʽ, ʦʢʨʫʛʣʽ, ʟ̔ ʩʦʯʝʚʠʯʢʘʤʠ. ɼʦʚʞʠʥʘ ʤʽʞʚʫʟʣʽʚ ï 6ï7 ʩʤ. 

ɹʨʫʥʴʢʠ ï ʚʝʣʠʢʽ (2ï2,5 ʩʤ), ʢʦʥʽʯʥʽ, ʚʠʜʦʚʞʝʥʽ, ʟʘʛʦʩʪʨʝʥʽ. ʙʫʨʦ-ʟʝʣʝʥʽ,  ʜʫʞʝ ʢʣʝʡʢʽ, ʟʣʝʛʢʘ 

ʚʽʜʭʠʣʝʥʽ ʚʽʜ ʧʘʛʦʥʘ. ʃʠʩʪʷ ʪʝʤʥʦ-ʟʝʣʝʥʝ, ʟʥʠʟʫ ʩʚʽʪʣʽʰʝ, ʦʧʫʰʝʥʽʩʪʴ ʚʽʜʩʫʪʥʷ, ʱʽʣʴʥʫʚʘʪʝ 
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ʥʘ ʜʦʪʠʢ; ʪʨʠʢʫʪʥʝ ʟʘ ʬʦʨʤʦʶ, ʟʘʢʨʫʛʣʝʥʝ ʟ ʙʦʢʽʚ, ʟʘʚʜʦʚʞʢʠ 9ï14 ʩʤ ʽ ʟʘʚʰʠʨʰʢʠ 9ï12 ʩʤ, 

ʛʦʣʝ. ɺʝʨʭʽʚʢʘ ʣʠʩʪʷ ʚʠʜʦʚʞʝʥʦʟʘʛʦʩʪʨʝʥʘ, ʦʩʥʦʚʘ ʧʨʷʤʦʣʽʥʽʡʥʘ. ʂʨʘʡ ʣʠʩʪʢʘ ʭʚʠʣʷʩʪʠʡ, 

ʧʠʣʴʯʘʩʪʦʟʫʙʯʘʩʪʠʡ. ʏʝʨʝʰʦʢ ʛʦʣʠʡ, ʯʝʨʚʦʥʫʚʘʪʠʡ, 4,5ï5 ʩʤ ʟʘʚʜʦʚʞʢʠ. ʃʠʩʪʷ ʚʦʩʝʥʠ 

ʟʝʣʝʥʝ. 

ʂɸʈʆʃɯʅʉʔʂɸ ï ʯʦʣʦʚʽʯʠʡ ʢʣʦʥ ʧʽʜʚʠʜʫ ʪʦʧʦʣʽ ʢʘʥʘʜʩʴʢʦʾ (P. deltoids Marsch. 

ssp. missouriensis Henry) ʟ̔ ʮʝʥʪʨʘʣʴʥʠʭ ʰʪʘʪʽʚ ʉʐɸ. ʇʘʛʦʥʠ ï ʙʽʣʫʚʘʪʦ-ʟʝʣʝʥʽ, ʟ 

ʚʠʜʦʚʞʝʥʠʤʠ ʩʦʯʝʚʠʯʢʘʤʠ. ɼʦʚʞʠʥʘ ʤʽʞʚʫʟʣʽʚ ï 5ï6 ʩʤ. ɹʨʫʥʴʢʠ ï ʜʨʽʙʥʽ (0,7ï1 ʩʤ), 

ʢʦʨʠʯʥʝʚʽ, ʚʠʜʦʚʞʝʥʽ, ʟʘʛʦʩʪʨʝʥʽ, ʛʦʣʽ, ʽʥʦʜʽ ʟ ʚʽʜʽʛʥʫʪʦʶ ʚʝʨʭʽʚʢʦʶ, ʩʤʦʣʠʩʪʽ, ʢʣʝʡʢʠʤʠ 

ʟʘʣʠʰʘʶʪʴʩʷ ʜʦʚʛʦ. ʃʠʩʪʷ ʷʡʮʝʧʦʜʽʙʥʦʪʨʠʢʫʪʥʝ ʟʘ ʬʦʨʤʦʶ ʪʘ ʩʣʘʙʢʦʩʝʨʮʝʧʦʜʽʙʥʝ ʟʘ 

ʦʩʥʦʚʦʶ, ʚʝʨʭʽʚʢʘ ʧʦʩʪʫʧʦʚʦʜʦʚʛʦʟʘʛʦʩʪʨʝʥʘ, ʢʨʘʾ ʪʦʥʢʦʟʫʙʯʘʩʪʽ. ʂʦʣʽʨ ʣʠʩʪʷ ï ʪʝʤʥʦ-

ʟʝʣʝʥʠʡ; ʚʦʥʦ ʰʢʽʨʷʩʪʝ ʪʘ ʙʣʠʩʢʫʯʝ ʥʘ ʟʦʚʥʽʰʥʽʡ ʚʠʛʣʷʜ, ʟʘʚʜʦʚʞʢʠ 11ï13 ʩʤ, ʟʘʚʰʠʨʰʢʠ 

10ï14 ʩʤ. ʏʝʨʝʰʦʢ 4ï4,5 ʩʤ ʟʘʚʜʦʚʞʢʠ, ʩʧʣʶʱʝʥʠʡ, ʯʝʨʚʦʥʫʚʘʪʠʡ, ʛʦʣʠʡ. ʃʠʩʪʷ ʦʧʘʜʘʻ 

ʟʝʣʝʥʠʤ. (ʨʠʩ. 2) 

 
ʘ 

 
ʙ 

ʈʠʩ. 2 ï ɿʨʘʟʢʠ ʣʠʩʪʷ: ʘ ï ʂʘʨʦʣʽʥʩʴʢʘ; ʙ ï ʃʴʚʽʚʩʴʢʘ 

 

ʂʆʅʉʊɸʅʊɸ ï ʟʘ ʟʦʚʥʽʰʥʽʤ ʚʠʛʣʷʜʦʤ ʩʭʦʞʠʡ ʟ ʛʽʙʨʠʜʥʦʶ ʪʦʧʦʣʝʶ ʻʚʨʦ-

ʘʤʝʨʠʢʘʥʩʴʢʦʶ ʪʨʘʚʥʝʚʦʶ (P. euramericana (Dode) Guiniercv. ñmarilandicaò), ʷʢʘ ʤʘʻ ʞʽʥʦʯʫ 

ʩʪʘʪʴ. ʇʘʛʦʥʠ ʢʦʨʠʯʥʝʚʽ, ʯʘʩʪʢʦʚʦ ʩʽʨʦ-ʟʝʣʝʥʽ, ʟʘʙʘʨʚʣʝʥʽ ʥʝʨʽʚʥʦʤʽʨʥʦ, 

ʩʝʛʤʝʥʪʘʨʥʦʨʝʙʨʠʩʪʽ. ʄʽʞʚʫʟʣʷ ʢʦʨʦʪʢʽ ï 1,5ï2 ʩʤ. ɼʚʦʨʽʯʥʽ ʧʘʛʦʥʠ ʩʽʨʦ-ʟʝʣʝʥʽ. ɹʽʯʥʽ ʧʘʛʦʥʠ 

ʢʦʨʦʪʢʽ. ɹʨʫʥʴʢʠ ʜʨʽʙʥʽ (1ï1,2 ʩʤ), ʣʘʥʮʝʪʦʧʦʜʽʙʥʽ, ʛʦʩʪʨʦʚʝʨʭʽ, ʱʽʣʴʥʦ ʧʨʠʪʠʩʥʫʪʽ, ʙʫʨʦ-

ʟʝʣʝʥʽ. ʃʠʩʪʷ ʚʝʣʠʢʝ, ʟʝʣʝʥʦʛʦ ʢʦʣʴʦʨʫ ʟ ʞʦʚʪʠʟʥʦʶ, ʟʚʝʨʭʫ ʽ ʟʥʠʟʫ ʦʜʥʦʛʦ ʢʦʣʴʦʨʫ, 

ʨʦʟʤʽʨʦʤ 11ï13 ʩʤ ʟʘʚʜʦʚʞʢʠ, 9ï12 ʩʤ ʟʘʚʰʠʨʰʢʠ. ɿʘ ʬʦʨʤʦʶ ʣʠʩʪʷ ʷʡʮʝʧʦʜʽʙʥʦʪʨʠʢʫʪʥʝ, 

ʟ̔ ʟʘʢʨʫʛʣʝʥʦʶ ʧʦ ʢʨʘʷʭ ʦʩʥʦʚʦʶ. ɺʝʨʭʽʚʢʘ ʚʠʜʦʚʞʝʥʦʟʘʛʦʩʪʨʝʥʘ, ʦʩʥʦʚʘ ʚʽʜ ʧʨʷʤʦʾ ʜʦ 

ʩʝʨʮʝʧʦʜʽʙʥʦʾ. ʆʧʫʰʝʥʥʷ ʥʝʤʘʻ. ʂʨʘʡ ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ ʪʦʥʢʦʟʫʙʯʘʩʪʦʧʠʣʴʯʘʩʪʠʡ, 

ʭʚʠʣʷʩʪʠʡ. ʃʠʩʪʷ ʚʦʩʝʥʠ ʥʝ ʞʦʚʪʽʻ.  

ʃɸɼɸ ï ʚʽʨʦʛʽʜʥʦ, ʛʽʙʨʠʜ ʪʦʧʦʣʽ ʚʦʣʦʩʠʩʪʦʧʣʦʜʦʾ (P. trichocarpa). ʇʘʛʦʥʠ ʞʦʚʪʫʚʘʪʦ-

ʟʝʣʝʥʽ, ʩʢʨʫʯʝʥʽ, ʩʝʛʤʝʥʪʘʨʥʦ-ʨʝʙʨʠʩʪʽ. ɼʦʚʞʠʥʘ ʤʽʞʚʫʟʣʽʚ 1,5ï3 ʩʤ. ɹʨʫʥʴʢʠ ï ʚʝʣʠʢʽ (1,5ï

2 ʩʤ), ʧʨʠʪʠʩʥʫʪʽ, ʛʦʩʪʨʦʚʝʨʭʽ, ʙʫʨʦ-ʟʝʣʝʥʽ, ʢʣʝʡʢʽ. ʃʠʩʪʷ ʚʠʜʦʚʞʝʥʝ, ʚʝʣʠʢʝ, ʨʦʟʤʽʨʦʤ 14,5ï

15,5 ʩʤ ʟʘʚʜʦʚʞʢʠ ʪʘ 6,5ï7,5 ʩʤ ʟʘʚʰʠʨʰʢʠ. ʅʘ ʜʦʪʠʢ ʣʠʩʪʷ ʱʽʣʴʥʝ, ʛʣʘʜʢʝ, ʛʦʣʝ ʟʚʝʨʭʫ, ʟ 

ʥʠʞʥʴʦʛʦ ʙʦʢʫ ʩʣʘʙʦ ʦʧʫʰʝʥʝ, ʚʠʜʦʚʞʝʥʦ ʷʡʮʝʧʦʜʽʙʥʝ ʟʘ ʬʦʨʤʦʶ, ʟ ʚʠʜʦʚʞʝʥʦʶ, 

ʟʘʛʦʩʪʨʝʥʦʶ ʚʝʨʭʽʚʢʦʶ ʪʘ ʟʘʢʨʫʛʣʝʥʦʶ ʦʩʥʦʚʦʶ. ʂʨʘʡ ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ 

ʟʫʙʯʘʩʪʦʧʠʣʴʯʘʩʪʠʡ. ʏʝʨʝʰʦʢ ʢʦʨʦʪʢʠʡ, ʩʣʘʙʢʦʩʧʣʦʱʝʥʠʡ, ʨʦʟʤʽʨʦʤ 3ï4 ʩʤ, ʷʢ ʽ ʞʠʣʢʠ 

ʯʝʨʚʦʥʦʛʦ ʢʦʣʴʦʨʫ. 
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ʃʔɺɯɺʉʔʂɸ ï ʤʽʞʩʝʢʮʽʡʥʠʡ ʛʽʙʨʠʜ ʪʦʧʦʣʽ ʻʚʨʦʘʤʝʨʠʢʘʥʩʴʢʦʾ ʩʽʨʦʾ (P. euramericana 

(Dode) Guiniercv. ñregenerataò) ʪʘ ʪʦʧʦʣʽ ʚʦʣʦʩʠʩʪʦʧʣʦʜʦʾ (P. trichocarpa). ʂʣʦʥ ʞʽʥʦʯʠʡ. 

ʆʜʥʦʨʽʯʥʽ ʧʘʛʦʥʠ ï ʞʦʚʪʫʚʘʪʦ-ʩʽʨʦ-ʟʝʣʝʥʽ, ʪʨʦʭʠ ʨʝʙʨʠʩʪʽ. ɼʦʚʞʠʥʘ ʤʽʞʚʫʟʣʽʚ ï 2ï3 ʩʤ. 

ɹʨʫʥʴʢʠ ï ʩʝʨʝʜʥʴʦʛʦ ʨʦʟʤʽʨʫ (1,5ï1,8 ʩʤ) ʣʘʥʮʝʪʥʽ, ʛʦʩʪʨʦʚʝʨʭʽ, ʧʨʠʪʠʩʥʫʪʽ, ʢʣʝʡʢʽ. ʃʠʩʪʷ 

ʩʝʨʝʜʥʴʦʛʦ ʨʦʟʤʽʨʫ, ʟʘʚʜʦʚʞʢʠ 12,5ï14 ʩʤ, ʟʘʚhʠʨhʢʠ 10,5 ʩʤ. ɿʘ ʬʦʨʤʦʶ ʣʠʩʪʷ 

ʷʡʮʝʧʦʜʽʙʥʝ, ʟ ʧʨʷʤʦʶ, ʟʘʢʨʫʛʣʝʥʦʶ ʧʦ ʙʦʢʘʭ ʦʩʥʦʚʦʶ ʪʘ ʚʠʜʦʚʞʝʥʦʶ ʽ ʟʘʛʦʩʪʨʝʥʦʶ 

ʚʝʨʭʽʚʢʦʶ. ʂʦʣʽʨ ʣʠʩʪʷ ʪʝʤʥʦ-ʟʝʣʝʥʠʡ, ʧʦʚʝʨʭʥʷ ʙʣʠʩʢʫʯʘ, ʱʽʣʴʥʘ, ʛʣʘʜʝʥʴʢʘ. ɿʥʠʟʫ ʢʦʣʽʨ 

ʙʽʣʫʚʘʪʠʡ, ʻ ʦʧʫʰʝʥʥʷ. ʂʨʘʡ ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ ʟʫʙʯʘʩʪʦʧʠʣʴʯʘʩʪʠʡ. ʏʝʨʝʰʦʢ 3,5ï4,5 ʩʤ, 

ʚʽʥ ʯʝʨʚʦʥʦʛʦ ʢʦʣʴʦʨʫ, ʷʢ  ̔ʞʠʣʢʠ, ʩʣʘʙʦ ʩʧʣʦʱʝʥʠʡ. ʃʠʩʪʷ ʚʦʩʝʥʠ ʟʝʣʝʥʝ. (ʜʠʚ. ʨʠʩ. 2) 

ʅʆɺʆɹɽʈʃɯʅʉʔʂɸ ï ʰʪʫʯʥʦ ʦʪʨʠʤʘʥʠʡ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʧʦʜʽʙʥʦʛʦ, ʘʣʝ ʧʨʠʨʦʜʥʦʛʦ 

ʛʽʙʨʠʜʘ, ʤʽʞʩʝʢʮʽʡʥʠʡ ʛʽʙʨʠʜ ʪʦʧʦʣʽ ʯʦʨʥʦʾ ʧʽʨʘʤʽʜʘʣʴʥʦʾ (P. pyramidalis) ʪʘ ʪʦʧʦʣʽ 

ʣʘʚʨʦʣʠʩʪʦʾ (P. laurifolia). ʆʜʥʦʨʽʯʥʽ ʧʘʛʦʥʠ ï ʩʽʨʦ-ʞʦʚʪʽ. ɼʚʦʨʽʯʥʽ ʧʘʛʦʥʠ ï ʟʽ ʩʣʘʙʢʦ 

ʚʠʨʘʞʝʥʦʶ ʨʝʙʨʠʩʪʽʩʪʶ ʪʘ ʙʽʣʫʚʘʪʠʤʠ ʩʦʯʝʚʠʯʢʘʤʠ. ɼʦʚʞʠʥʘ ʤʽʞʚʫʟʣʽʚ 1 ʩʤ. ɹʨʫʥʴʢʠ ï 

ʩʝʨʝʜʥʽ ʟʘ ʨʦʟʤʽʨʦʤ (1,5ï1,7 ʩʤ) ʙʫʨʦ-ʟʝʣʝʥʽ, ʣʘʥʮʝʪʥʽ, ʧʨʠʪʠʩʥʫʪʽ, ʪʨʦʭʠ ʢʣʝʡʢʽ. ʃʠʩʪʷ 

ʩʚʽʪʣʦ-ʟʝʣʝʥʝ, ʷʡʮʝʧʦʜʽʙʥʝ, ʨʦʤʙʽʯʥʝ ʘʙʦ ʚʠʜʦʚʞʝʥʦ ʷʡʮʝʧʦʜʽʙʥʝ, ʟ ʜʦʚʛʦʶ ʟʚʫʞʝʥʦʶ 

ʚʝʨʭʽʚʢʦʶ ʪʘ ʦʢʨʫʛʣʦʶ ʦʩʥʦʚʦʶ. ɿʥʠʟʫ ʣʠʩʪʢʠ ʙʽʣʫʚʘʪʽ, ʻ ʦʧʫʰʝʥʥʷ. ɼʦʚʞʠʥʘ ʣʠʩʪʷ 10ï

11,5 ʩʤ, ʰʠʨʠʥʘ ï 9ï9,5 ʩʤ. ʂʨʘʾ ʭʚʠʣʷʩʪʽ, ʜʨʽʙʥʦʧʠʣʴʯʘʩʪʦʟʫʙʯʘʩʪʽ, ʥʘ ʚʝʨʭʽʚʮʽ ï ʧʠʣʴʯʘʩʪʽ. 

ʏʝʨʝʰʦʢ ʩʣʘʙʢʦ-ʯʝʨʚʦʥʫʚʘʪʠʡ, ʪʨʦʭʠ ʩʧʣʦʱʝʥʠʡ, 5 ʩʤ ʟʘʚʜʦʚʞʢʠ, ʦʧʫʰʝʥʠʡ. ʃʠʩʪʷ ʦʧʘʜʘʻ 

ʟʝʣʝʥʠʤ. 

ʅʆʂʊʖʈʅ ï ʰʪʫʯʥʠʡ ʛʽʙʨʠʜ ʪʦʧʦʣʽ ʚʦʣʦʩʠʩʪʦʧʣʦʜʦʾ (P. trichocarpa) ʪʘ ʪʦʧʦʣʽ 

ʧʫʰʠʩʪʦʧʣʦʜʦʾ (P. lasiocarpa Oliv.). ʆʜʥʦʨʽʯʥʽ ʧʘʛʦʥʠ ʢʦʨʠʯʥʝʚʦ-ʯʝʨʚʦʥʫʚʘʪʽ, ʨʝʙʨʠʩʪʽ, 

ʟʣʝʛʢʘ ʩʧʽʨʘʣʴʥʦ ʩʢʨʫʯʝʥʽ, ʽʟ ʩʚʽʪʣʠʤʠ ʩʦʯʝʚʠʯʢʘʤʠ. ɼʚʦʨʽʯʥʽ ʧʘʛʦʥʠ ï ʩʽʨʽ, ʩʤʦʣʠʩʪʽ (ʩʤʦʣʘ 

ʧʦʤʘʨʘʥʯʝʚʘ), ʤʽʩʮʷʤʠ ʨʝʙʨʠʩʪʽ (ʯʦʪʠʨʴʦʭʛʨʘʥʥʽ). ɼʦʚʞʠʥʘ ʤʽʞʚʫʟʣʽʚ ï 4,5 ʩʤ. ɹʨʫʥʴʢʠ ï 

ʚʝʣʠʢʽ (2 ʩʤ), ʢʦʨʠʯʥʝʚʦ-ʞʦʚʪʽ, ʛʦʩʪʨʦʚʝʨʭʽ, ʚʠʜʦʚʞʝʥʽ, ʧʨʠʪʠʩʥʫʪʽ. ʃʠʩʪʷ ʜʫʞʝ ʚʝʣʠʢʝ, 14ï

15 ʩʤ ʟʘʚʜʦʚʞʢʠ ʪʘ 9,5 ʩʤ ʟʘʚhʠʨhʢʠ, ʷʡʮʝʧʦʜʽʙʥʦʾ ʬʦʨʤʠ, ʪʝʤʥʦ-ʟʝʣʝʥʝ, ʙʣʠʩʢʫʯʝ, ʛʣʘʜʢʝ, 

ʦʧʫʰʝʥʽʩʪʴ ʩʣʘʙʢʘ; ʚʝʨʭʽʚʢʘ ʣʠʩʪʢʘ ʚʠʜʦʚʞʝʥʘ, ʦʩʥʦʚʘ ʩʣʘʙʢʦʩʝʨʮʝʧʦʜʽʙʥʘ. ʂʨʘʡ ʣʠʩʪʢʦʚʦʾ 

ʧʣʘʩʪʠʥʫʠ ʧʠʣʴʯʘʩʪʦʟʫʙʯʘʩʪʠʡ. ʏʝʨʝʰʦʢ 5,5 ʩʤ ʜʦʚʞʠʥʦʶ, ʦʧʫʰʝʥʠʡ, ʩʧʣʦʱʝʥʠʡ, 

ʯʝʨʚʦʥʦʛʦ ʢʦʣʴʦʨʫ. ɺʦʩʝʥʠ ʣʠʩʪʷ ʟʝʣʝʥʝ (ʨʠʩ. 3). 

 
ʘ 

 
ʙ 

 

ʈʠʩ. 3 ï ɿʨʘʟʢʠ ʣʠʩʪʷ: ʘ ï ʅʦʢʪʶʨʥ; ʙ ï ʈʦʛʘʥʩʴʢʘ 

ʈʆɻɸʅʉʔʂɸ ï ʢʣʦʥ ʢʠʪʘʡʩʴʢʦʾ ʧʽʨʘʤʽʜʘʣʴʥʦʾ ʪʦʧʦʣʽ (P. simonii f. fastigiata). ʉʪʘʪʴ 

ʢʣʦʥʫ ï ʯʦʣʦʚʽʯʘ. ʆʜʥʦʨʽʯʥʽ ʧʘʛʦʥʠ ï ʜʫʞʝ ʪʦʥʢʽ, ʛʥʫʯʢʽ, ʧʦʜʽʙʥʽ ʜʦ ʧʨʫʪʪʽʚ, ʨʝʙʨʠʩʪʽ, ʩʚʽʪʣʦ-

ʢʦʨʠʯʥʝʚʽ. ɼʚʦʨʽʯʥʽ ʧʘʛʦʥʠ ï ʩʽʨʦ-ʟʝʣʝʥʽ. ɼʦʚʞʠʥʘ ʤʽʞʚʫʟʣʽʚ ï 2,5 ʩʤ. ɹʨʫʥʴʢʠ ï ʜʨʽʙʥʽ 

(0,5 ʩʤ), ʛʦʩʪʨʦʚʝʨʭʽ, ʱʽʣʴʥʦ ʧʨʠʪʠʩʥʫʪʽ, ʩʚʽʪʣʦ-ʢʦʨʠʯʥʝʚʽ. ʃʠʩʪʷ ʥʝʚʝʣʠʢʝ, ʰʠʨʦʢʦʨʦʤʙʽʯʥʝ 
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ʟʘ ʬʦʨʤʦʶ, ʟ ʢʦʨʦʪʢʦʟʘʛʦʩʪʨʝʥʦʶ ʚʝʨʭʽʚʢʦʶ ʪʘ  ʢʣʠʥʦʧʦʜʽʙʥʦʶ ʦʩʥʦʚʦʶ. ʃʠʩʪʷ ʟʚʝʨʭʫ ï 

ʰʢʽʨʷʩʪʝ, ʱʽʣʴʥʝ, ʙʣʠʩʢʫʯʝ-ʪʝʤʥʦ-ʟʝʣʝʥʝ, ʟʥʠʟʫ ʙʽʣʝ. ɼʦʚʞʠʥʘ ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ 6,5ï7 ʩʤ, 

ʰʠʨʠʥʘ ï 4,5 ʩʤ. ʂʨʘʡ ʣʠʩʪʢʘ ʜʨʽʙʥʦʟʫʙʯʘʩʪʦʧʠʣʴʯʘʩʪʠʡ. ʏʝʨʝʰʦʢ ʜʫʞʝ ʢʦʨʦʪʢʠʡ, ʜʦ 1 ʩʤ 

ʟʘʚʜʦʚʞʢʠ, ʯʝʨʚʦʥʦʛʦ ʢʦʣʴʦʨʫ. ʃʠʩʪʷ ʦʧʘʜʘʻ ʟʝʣʝʥʠʤ. (ʜʠʚ. ʨʠʩ. 3) 

ʈʆʉɯʁʉʔʂɸ ï ʰʪʫʯʥʠʡ ʛʽʙʨʠʜ ʪʦʧʦʣʽ ʯʦʨʥʦʾ ʦʩʦʢʦʨʫ (P. nigra) ʪʘ ʪʦʧʦʣʽ ʯʦʨʥʦʾ 

ʧʽʨʘʤʽʜʘʣʴʥʦ ʾ(P. pyramidalis). ʇʘʛʦʥʠ ʦʢʨʫʛʣʽ, ʞʦʚʪʫʚʘʪʦ-ʢʦʨʠʯʥʝʚʽ. ɼʦʚʞʠʥʘ ʤʽʞʚʫʟʣʽʚ 4ï

4,5 ʩʤ. ɹʨʫʥʴʢʠ ʜʨʽʙʥʽ (0,5 ʩʤ), ʛʦʩʪʨʦʚʝʨʭʽ, ʷʡʮʝʧʦʜʽʙʥʽ, ʧʨʠʪʠʩʥʫʪʽ. ʃʠʩʪʷ 7ï8 ʩʤ 

ʟʘʚʜʦʚʞʢʠ ʪʘ 9ï10 ʩʤ ʟʘʚhʠʨhʢʠ, ʰʠʨʦʢʦ ʨʦʤʙʽʯʥʝ ʟʘ ʬʦʨʤʦʶ, ʪʝʤʥʦ-ʟʝʣʝʥʝ, ʤʘʪʦʚʝ, ʛʣʘʜʢʝ 

ʥʘ ʜʦʪʠʢ, ʚʝʨʭʽʚʢʘ ʟʘʛʦʩʪʨʝʥʘ, ʦʩʥʦʚʘ ï ʢʣʠʥʦʧʦʜʽʙʥʘ, ʢʨʘʾ ï ʜʨʽʙʥʦʟʫʙʯʘʩʪʽ, ʭʚʠʣʷʩʪʽ. 

ʏʝʨʝʰʦʢ ʩʧʣʦʱʝʥʠʡ, ʯʝʨʚʦʥʦʛʦ ʢʦʣʴʦʨʫ, ʟʘʚʜʦʚʞʢʠ 5,5 ʩʤ. ʃʠʩʪʷ ʦʧʘʜʘʻ ʟʝʣʝʥʠʤ. 

ʉʊʈɯʃʆʇʆɼɯɹʅɸ ï ʰʪʫʯʥʠʡ ʛʽʙʨʠʜ ʪʦʧʦʣʽ ʜʝʣʴʪʦʚʠʜʥʦʾ (P. Ĭ euramericana (Dode) 

Guinier) ʪʘ ʪʦʧʦʣʽ ʧʽʨʘʤʽʜʘʣʴʥʦʾ (P. pyramidalis). ʄʦʞʣʠʚʦ, ʯʦʣʦʚʽʯʽʡ ʢʣʦʥ. ʆʜʥʦʨʽʯʥʽ ʧʘʛʦʥʠ 

ʩʽʨʦ-ʟʝʣʝʥʽ, ʦʢʨʫʛʣʽ, ʚʢʦʨʦʯʝʥʽ. ɼʦʚʞʠʥʘ ʤʽʞʚʫʟʣʽʚ ï 1,5ï3 ʩʤ. ɹʨʫʥʴʢʠ ï ʜʨʽʙʥʽ (0,5ï1,2 ʩʤ), 

ʥʝʦʧʫʰʝʥʽ, ʢʘʰʪʘʥʦʚʦ-ʢʦʨʠʯʥʝʚʽ. ʃʠʩʪʷ ʟʝʣʝʥʝ (ʚʦʩʝʥʠ ï ʞʦʚʪʦ-ʟʝʣʝʥʝ), ʟʘʚʜʦʚʞʢʠ 12ï16 ʩʤ, 

ʟʘʚʰʠʨʰʢʠ 12ï13 ʩʤ, ʟ ʢʦʨʦʪʢʦʟʘʛʦʩʪʨʝʥʦʶ ʚʝʨʭʽʚʢʦʶ ʪʘ ʧʨʷʤʦʶ ʦʩʥʦʚʦʶ, ʩʣʘʙʦ ʦʧʫʰʝʥʝ 

ʟʥʠʟʫ, ʟ ʭʚʠʣʷʩʪʠʤ ʟʫʙʯʘʩʪʦʧʠʣʴʯʘʩʪʠʤ ʢʨʘʻʤ. ʏʝʨʝʰʢʠ 4ï5 ʩʤ ʟʘʚʜʦʚʞʢʠ, ʯʝʨʚʦʥʽ, 

ʩʧʣʦʱʝʥʽ. 

ʊʈʆʅʂʆ ï ʧʨʠʨʦʜʥʠʡ ʻʚʨʦ-ʘʤʝʨʠʢʘʥʩʴʢʠʡ ʛʽʙʨʠʜ ʽʪʘʣʽʡʩʴʢʦʾ ʩʝʣʝʢʮʽʾ. ʆʜʥʦʨʽʯʥʽ ʧʘʛʦʥʠ 

ʞʦʚʪʦ-ʢʦʨʠʯʥʝʚʽ, ʨʝʙʨʠʩʪʽ. ɼʚʦʨʽʯʥʽ ï ʪʝʤʥʦ-ʩʽʨʦ-ʟʝʣʝʥʽ, ʽʟ ʩʦʯʝʚʠʯʢʘʤʠ. ɼʦʚʞʠʥʘ 

ʤʽʞʚʫʟʣʽʚ ï 2ï2,5 ʩʤ. ɹʨʫʥʴʢʠ ï ʜʨʽʙʥʽ (1ï1,3 ʩʤ), ʚʠʜʦʚʞʝʥʽ, ʛʦʩʪʨʦʚʝʨʭʽ, ʧʨʠʪʠʩʥʫʪʽ. ʃʠʩʪʷ 

ʚʝʣʠʢʝ, ʪʝʤʥʦ-ʟʝʣʝʥʝ, ʱʽʣʴʥʝ, ʛʣʘʜʢʝ, ʙʣʠʩʢʫʯʝ, ʨʦʟʤʽʨʦʤ 9ï10 ʩʤ ʟʘʚʜʦʚʞʢʠ ʪʘ 7ï9 ʩʤ 

ʟʘʚhʠʨʰʢʠ, ʰʠʨʦʢʦʪʨʠʢʫʪʥʝ ʟʘ ʬʦʨʤʦʶ, ʟ ʚʠʜʦʚʞʝʥʦʟʘʛʦʩʪʨʝʥʦʶ ʚʝʨʭʽʚʢʦʶ ʪʘ ʩʣʘʙʢʦ-

ʢʣʠʥʦʚʠʜʥʦʶ ʦʩʥʦʚʦʶ, ʟʫʙʯʘʩʪʦʧʠʣʴʯʘʩʪʝ. ʏʝʨʝʰʢʠ ʟʘʚʜʦʚʞʢʠ 8ï9 ʩʤ, ʩʠʣʴʥʦ ʩʧʣʦʱʝʥʽ, 

ʯʝʨʚʦʥʽ. ɺʦʩʝʥʠ ʣʠʩʪʷ ʟʝʣʝʥʝ. 

ɺʠʩʥʦʚʢʠ. ʋʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜʠʢʫ ʚʠʚʯʝʥʥʷ ʬʦʨʤʦʚʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ 

ʦʟʥʘʢ ʣʠʩʪʷ ʪʦʧʦʣʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʙʘʣʴʥʦʾ ʦʮʽʥʢʠ ʦʢʨʝʤʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʇʦʚʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʦʨʪʫ ʤʘʻ ʚʢʣʶʯʘʪʠ ʜʦʚʞʠʥʫ ʪʘ ʰʠʨʠʥʫ ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ, ʢʦʝʬʽʮʽʻʥʪ 

ʬʦʨʤʠ ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ, ʜʦʚʞʠʥʫ ʯʝʨʝʰʢʘ ʣʠʩʪʢʘ, ʬʦʨʤʫ ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ, ʾʾ 

ʚʝʨʭʽʚʢʠ, ʦʩʥʦʚʠ ʪʘ ʢʨʘʶ; ʥʘʷʚʥʽʩʪʴ ʦʧʫʰʝʥʥʷ ʥʘ ʟʚʦʨʦʪʥʦʤʫ ʙʦʮʽ ʣʠʩʪʢʦʚʦʾ ʧʣʘʩʪʠʥʢʠ ʽ ʧʦ 

ʞʠʣʢʘʭ, ʜʦʚʞʠʥʫ ʤʽʞʚʫʟʣʷ ʧʘʛʦʥʫ, ʨʦʟʤʽʨʠ ʙʨʫʥʴʦʢ. 

ʉʢʣʘʜʝʥʠʡ ʜʝʪʘʣʴʥʠʡ ʦʧʠʩ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʪʘ ʤʦʨʬʦʤʝʪʨʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʣʠʩʪʷ, ʧʘʛʦʥʽʚ ʪʘ ʙʨʫʥʴʦʢ 19 ʚʠʜʽʚ, ʛʽʙʨʠʜʽʚ, ʩʦʨʪʽʚ ʪʘ ʢʣʦʥʽʚ ʪʦʧʦʣʴ ʚ ʧʦʜʘʣʴʰʦʤʫ ʤʦʞʝ 

ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʾʭʥʴʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ. 
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Torosova L. A., Vysotska N. Yu., Los S. A., Orlovska T. V., Zolotyh I. V. 

STUDIES OF MORPHOLOGICAL CHARACTERS FOR REPRESENTATIVES OF POPULUS GENUS 

Ukrainian Research Institute of Forestry & Forest Melioration named after G. M. Vysotsky  

Researchers engaged in poplar breeding and growing throughout the twentieth century. Under the guidance of 

N. V. Starova, in Ukraine the late fifties, interspecific hybridization of poplar was conducted in massive scale. Now the 

studies of the rate of growth, resistance and morphological characteristics of different species, hybrids and varieties of 

poplars are proceeding. 

The aim of this work was to improve the methods of studying of variety of poplar leaves morphological characters 

and study morphological and morphometric characteristics of certain species, hybrids, varieties and clones of poplar for  

forming them detailed description. 

According to the development of methodologies for evaluating morphological diversity of leaves, length and width 

of leaf blade, leaf petiole length were measured. The shape of the leaves, its top, base and edge, availability pubescence 

were evaluated. For winter shoots, meritallus length, size of buds and color of the bark were determined  

Detailed morphological characteristics and morphometric characteristics of leaves, shoots and buds for 19 species, 

hybrids, varieties and clones of poplars were done. 

There were investigated 19 species, varieties and hybrids of poplars; 8 varieties belong to the Ukrainian breeding 

(Drughba, Lvivska, Lada, Karolinska, Nocturne,Novoberlinska, Rohanska, Strilopodibna); 4 ï Russian breeding 

(Versiya, Veryla, Ivanteyivska, Rosijska); 2 ï Italian (Addita, Tronko); 1 ï German breeding (ɺʘheliyeri). Their 

characteristics were summarized. 

The studying technique of variety of poplar leaves morphological characteristics was improved using scoring 

individual characteristics.The full description of the variety should include the length and width of leaf blade, 

coefficient of leaf blade form, the length of the leaf stem, shape of leaf blade, its apex, base and edge; presence of hairs 

on the back of the leaf blade and the veins, length of internodes shoots, buds dimensions. 

Compiled detailed morphological characteristics and morphometric characteristics of leaves, shoots and buds for 19 

species, hybrids, varieties and clones of poplar can be used for identification. 

K e y  w o r d s : species, hybrids, varieties, clones, poplar, morphological characteristics, leaves, shoots. 
 

ʊʦʨʦʩʦʚʘ ʃ. ɸ., ɺʳʩʦʮʢʘʷ ʅ. ʖ., ʃʦʩʴ ʉ. ɸ., ʆʨʣʦʚʩʢʘʷ ʊ. ɺ., ɿʦʣʦʪʳʭ ʀ. ɺ. 

ʀʉʉʃɽɼʆɺɸʅʀʗ ʇʈɽɼʉʊɸɺʀʊɽʃɽʁ ʈʆɼɸ ʈʆPULUS ʇʆ ʄʆʈʌʆʃʆɻʀʏɽʉʂʀʄ ʇʈʀɿʅɸʂɸʄ 

ʋʢʨʘʠʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʮʠʠ 

ʠʤ. ɻ. ʅ. ɺʳʩʦʮʢʦʛʦ 

ɺ ʨʘʙʦʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʦʨʪʦʚ ʠ ʬʦʨʤ ʪʦʧʦʣʝʡ ʧʦ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤ ʧʨʠʟʥʘʢʘʤ. 

ʉʦʩʪʘʚʣʝʥʦ ʜʝʪʘʣʴʥʦʝ ʦʧʠʩʘʥʠʝ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʣʠʩʪʴʝʚ, ʧʦʙʝʛʦʚ, ʧʦʯʝʢ 19 ʚʠʜʦʚ, ʛʠʙʨʠʜʦʚ, 

ʩʦʨʪʦʚ ʠ ʢʣʦʥʦʚ ʪʦʧʦʣʝʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʫʢʨʘʠʥʩʢʦʡ ʩʝʣʝʢʮʠʠ. ʋʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʠʟʫʯʝʥʠʷ ʬʦʨʤʦʚʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʣʠʩʪʴʝʚ ʩ ʧʦʤʦʱʴʶ ʙʘʣʴʥʦʡ ʦʮʝʥʢʠ ʦʪʜʝʣʴʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʇʨʝʜʣʦʞʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʠʣʘ ʨʘʩʧʨʝʜʝʣʠʪʴ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʚʠʜʳ, ʛʠʙʨʠʜʳ, ʩʦʨʪʘ ʠ ʢʣʦʥʳ ʧʦ ʦʪʜʝʣʴʥʳʤ 

ʛʨʫʧʧʤ. 

ʂʣʶʯʝʚr ʝ ʩʣʦʚʘ: ʚʠʜr, ʛʠʙʨʠʜ,r ʩʦʨʪʘ, ʢʣʦʥ,r ʪʦʧʦʣ,ɹ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʨʠʟʥʘʢʠ, ʣʠʩʪʴ,̫ ʧʦʙʝʛʠ. 
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ʌɯʊʆʄɽʃɯʆʈɸʎɯʗ    
ʋɼʂ: 630:*232.411.5 

ʆ. ʄ. ɼɸʅʀʃɽʅʂʆ
1
, ʇ .ɹ. ʊɸʈʅʆʇɯʃʔʉʔʂʀʁ

2
,
 
ɻ. ɹ.

 
ɻʃɸɼʋʅ

2* 

ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʊɽʍʅʆʃʆɻɯɰ ɺʀʈʆʑʋɺɸʅʅʗ ʉɯʗʅʎɯɺ ɼʋɹɸ 

ɿɺʀʏɸʁʅʆɻʆ ɯɿ ɿɸʂʈʀʊʆʖ ʂʆʈɽʅɽɺʆʖ ʉʀʉʊɽʄʆʖ 
1. ɼʇ çʍʘʨʢʽʚʩʴʢʘ ʣʽʩʦʚʘ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʩʪʘʥʮʽʷè 

2. ʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʮʽʾ ʽʤ. ɻ. ʄ. ɺʠʩʦʮʴʢʦʛʦ 

 

ʋ ʩʪʘʪʪʽ ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʢʨʦʙʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʧʨʦʪʷʛʦʤ 2011ï2014 ʨʨ. ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ 

ʩʽʷʥʮʽʚ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʽʟ ʟʘʢʨʠʪʦʶ ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ ʚ ʢʦʥʪʝʡʥʝʨʘʭ ʟ ʘʛʨʦʚʦʣʦʢʥʘ. ɼʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʧʣʠʯʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ɼʘʥʠʣʽʚʩʴʢʦʛʦ ʜʦʩʣʽʜʥʦʛʦ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʅɼɯʃɻɸ, ʥʘ 

ʚʽʜʢʨʠʪʦʤʫ ʧʦʣʽʛʦʥʽ ʟ ʧʦʣʠʚʦʤ. 

ʄʽʢʨʦʙʥʽ ʧʨʝʧʘʨʘʪʠ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʷʢ ʚ çʯʠʩʪʦʤʫè ʚʠʛʣʷʜʽ, ʪʘʢ ʽ ʟ ʜʦʜʘʚʘʥʥʷʤ ʛʫʤʽʥʦʚʠʭ ʪʘ ʤʽʥʝʨʘʣʴʥʠʭ 

ʜʦʙʨʠʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʽʜʞʠʚʣʝʥʥʷ ʮʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʩʧʨʠʷʣʦ ʧʦʢʨʘʱʝʥʥʶ ʨʦʩʪʫ 

ʥʘʜʟʝʤʥʦʾ ʯʘʩʪʠʥʠ ʩʽʷʥʮʽʚ, ʘ ʪʘʢʦʞ ʾʭʥʴʦʾ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʴʥʠʤ ʚʘʨʽʘʥʪʦʤ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʘʜʠʚʥʠʡ ʤʘʪʝʨʽʘʣ ʽʟ ʟʘʢʨʠʪʦʶ ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ, ʤʽʢʨʦʙʥʽ ʧʨʝʧʘʨʘʪʠ, ʚʠʩʦʪʘ ʩʽʷʥʮʽʚ, 

ʜʽʘʤʝʪʨ ʢʦʨʝʥʝʚʦʾ ʰʠʡʢʠ. 

 

ɺʩʪʫʧ. ʋʯʘʩʪʴ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʧʨʦʮʝʩʘʭ ʨʦʟʧʘʜʫ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ˇʨʫʥʪʽ, ʾʭʥ ̒

ʟʥʘʯʝʥʥʷ ʚ ʢʦʨʝʥʝʚʦʤʫ ʞʠʚʣʝʥʥʽ ʨʦʩʣʠʥ, ʫ ʟʙʘʛʘʯʝʥʥʽ ˇʨʫʥʪʫ ʬʽʟʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʤʠ 

ʩʧʦʣʫʢʘʤʠ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʜʦʙʨʠʚ ʷʢ ʟʘʩʦʙʫ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʚʽʜʦʙʨʘʞʝʥʦ ʚ ʨʷʜʽ ʬʫʥʜʘʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʧʨʦʚʝʜʝʥʠʭ ʧʦʨʽʚʥʷʥʦ ʜʘʚʥʦ ɭ. ʅ. ʄʽʰʫʩʪʽʥʠʤ, ʃ. ʄ. ɼʦʨʦʙʠʥʩʴʢʠʤ, ɸ. ɸ. ʆʙʨʘʟʮʦʚʦʶ, 

ɭ. ɺ. ɹʝʨʝʟʦʚʦʶ [2, 6]. ʋ ʨʦʙʦʪʽ ʄ. ɺ. ɹʘʟʠʣʽʥʩʴʢʦʾ [1] ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʟʘʢʦʨʜʦʥʥʠʡ ʜʦʩʚʽʜ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʧʨʝʧʘʨʘʪʽʚ ʥʘ ʦʩʥʦʚʽ ʘʟʦʪʦʬʽʢʩʫʶʯʠʭ ʽ ʬʦʩʬʘʪʤʦʙʽʣʽʟʫʶʯʠʭ ʤʽʢʨʦʦʨʛʘ-

ʥʽʟʤʽʚ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ ʪʘ ʚʨʦʞʘʡʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ. 

ʅʠʥʽ ʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʚʩʝ ʙʽʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘʙʫʚʘʶʪʴ ɭʄ-

ʪʝʭʥʦʣʦʛʽʾ, ʦʩʥʦʚʘʥʽ ʥʘ ʥʘʧʨʘʚʣʝʥʦʤʫ ʢʝʨʫʚʘʥʥʽ ʝʬʝʢʪʠʚʥʠʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ ʚ ʩʠʩʪʝʤʽ 

çˇʨʫʥʪ ï ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ï ʨʦʩʣʠʥʘè [4, 5, 9, 11]. ʇʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʝʚʥʽ ʞʠʚʽ 

ʚʠʩʦʢʦʘʢʪʠʚʥʽ ʰʪʘʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʷʢ ʦʢʨʝʤʽ, ʪʘʢ ʽ ʚ ʩʢʣʘʜʽ ʾʭ ʢʦʥʩʦʨʮʽʫʤʫ ʚ ʧʝʚʥʠʭ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʭ. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʷʚʣʷʻʪʴʩʷ ʚ ʘʢʪʠʚʽʟʘʮʽʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʘʟʦʪʦʬʽʢʩʫ-

ʶʯʠʭ ʙʘʢʪʝʨʽʡ, ʤʦʙʽʣʽʟʘʮʽʾ ʬʦʩʬʦʨʫ ʟ ʡʦʛʦ ʩʢʣʘʜʥʦʨʦʟʯʠʥʥʠʭ ʩʧʦʣʫʢ, ʢʘʪʘʙʦʣʽʟʤʫ ʙʽʣʢʦʚʦ-

ʘʟʦʪʠʩʪʠʭ ʩʧʦʣʫʢ. ɺʩʝ ʮʝ ʦʙʫʤʦʚʣʶʻ ʧʽʜʚʠʱʝʥʥʷ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʨʦʩʣʠʥ ʘʟʦʪʦʤ, ʬʦʩʬʦʨʦʤ, 

ʢʘʣʽʻʤ. ʄʽʢʨʦʦʨʛʘʥʽʟʤʠ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʙʽʦʧʨʝʧʘʨʘʪʽʚ, ʩʠʥʪʝʟʫʶʪʴ ʧʨʘʢʪʠʯʥʦ ʚʝʩʴ 

ʩʧʝʢʪʨ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʩʪʠʤʫʣʷʮʽʾ ʤʝʪʘʙʦʣʽʟʤʫ ʨʦʩʣʠʥ; ʧʝʚʥʽ 

ʚʠʩʦʢʦʘʢʪʠʚʥʽ ʰʪʘʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʤʘʶʪʴ ʚʠʜʦʩʧʝʮʠʬʽʯʥʫ ʙʘʢʪʝʨʽʘʣʴʥʫ ʽ ʬʫʥʛʽʮʠʜʥʫ ʜʽʶ, 

ʱʦ ʤʦʞʝ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʟʘʭʠʩʪ ʨʦʩʣʠʥ ʚʽʜ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʘ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʽ ʛʨʠʙʢʦʚʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ. 

ʇʦʩʪʫʧʦʚʦ ʝʬʝʢʪʠʚʥʽ ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ ʥʘʙʫʚʘʶʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽ ʚ ʣʽʩʦʢʫʣʴʪʫʨʥʦʤʫ 

ʚʠʨʦʙʥʠʮʪʚʽ. ɽʬʝʢʪʠʚʥʽʩʪʴ ʙʘʢʪʝʨʽʘʣʴʥʠʭ ʜʦʙʨʠʚ ʜʦʚʝʜʝʥʘ ʧʽʜ ʯʘʩ ʧʝʨʝʜʧʦʩʽʚʥʦʛʦ ʦʙʨʦʙʽʪʢʫ 

ʥʠʤʠ ʥʘʩʽʥʥʷ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ [5, 8], ʚʥʝʩʝʥʥʷ ʚ ˇʨʫʥʪ ʘʙʦ ʩʫʙʩʪʨʘʪʠ, ʦʙʧʨʠʩʢʫʚʘʥʥʷ ʩʭʦʜʽʚ ʫ 

ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ [2, 4, 5], ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ ʣʽʩʦʚʠʭ ʨʦʟʩʘʜʥʠʢʽʚ [7, 10], 

ʦʙʨʦʙʽʪʢʫ ʢʦʨʽʥʥʷ ʩʽʷʥʮʽʚ ʧʝʨʝʜ ʩʘʜʽʥʥʷʤ [1, 2, 10]. 

ʊʝʭʥʦʣʦʛʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʟ̔ ʟʘʢʨʠʪʦʶ ʢʦʨʝʥʝʚʦʶ 

ʩʠʩʪʝʤʦʶ ʚ ʢʦʥʪʝʡʥʝʨʘʭ, ʱʦ ʧʨʦʧʦʥʫʻʪʴʩʷ ʥʘʤʠ, ʧʝʨʝʜʙʘʯʘʻ ʟʘʧʦʚʥʝʥʥʷ ʾʭ ʩʫʙʩʪʨʘʪʦʤ ʟ 

ʧʝʚʥʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ˇʨʫʥʪʦʚʦʾ ʤʘʩʠ ʨʽʟʥʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ, ʦʨʛʘʥʽʢʠ, 

ʨʦʟʨʠʭʣʶʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɼʣʷ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʨʦʩʪʫ ʩʽʷʥʮʽʚ ʫ ʢʦʥʪʝʡʥʝʨʘʭ ʟʘʟʚʠʯʘʡ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʥʝʩʝʥʥʷ ʚ ʩʫʙʩʪʨʘʪ ʢʦʤʧʣʝʢʩʫ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ, ʘ ʪʘʢʦʞ ʢʦʨʝʥʝʚʽ ʪʘ 

ʧʦʟʘʢʦʨʝʥʝʚʽ ʧʽʜʞʠʚʣʝʥʥʷ ʥʠʤʠ ʩʽʷʥʮʽʚ ʧʽʜ ʯʘʩ ʨʦʩʪʫ. ɯʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʽʥʦʢʫʣʷʮʽʾ 
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ʙʘʢʪʝʨʽʘʣʴʥʠʤʠ ʜʦʙʨʠʚʘʤʠ ʩʫʙʩʪʨʘʪʽʚ ʫ ʢʦʥʪʝʡʥʝʨʘʭ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʩʽʷʥʮʽʚ ʜʝʨʝʚʥʠʭ 

ʧʦʨʽʜ ʪʨʘʧʣʷʻʪʴʩʷ ʥʘʜʪʦ ʨʽʜʢʦ. 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʚʩʪʘʥʦʚʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʢʨʦʙʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʧʨʠ 

ʚʠʨʦʱʫʚʘʥʥʽ ʩʽʷʥʮʽʚ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ (Quercus robur L.) ʟ̔ ʟʘʢʨʠʪʦʶ ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʪʝʧʣʠʯʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ɼʘʥʠʣʽʚʩʴʢʦʛʦ 

ʜʦʩʣʽʜʥʦʛʦ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʅɼɯʃɻɸ ʫ 2011ï2014ʨʨ. ɺʠʨʦʱʫʚʘʥʥʷ ʩʽʷʥʮʽʚ ʜʫʙʘ 

ʟʚʠʯʘʡʥʦʛʦ ʟ̔ ʟʘʢʨʠʪʦʶ ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ ʚ ʢʦʥʪʝʡʥʝʨʘʭ ʟ ʘʛʨʦʚʦʣʦʢʥʘ ʧʨʦʚʦʜʠʣʠ ʟʘ 

ʪʝʭʥʦʣʦʛʽʻʶ, ʨʦʟʨʦʙʣʝʥʦʶ ʥʘʫʢʦʚʮʷʤʠ ʋʢʨʅɼɯʃɻɸ [3], ʥʘ ʩʫʙʩʪʨʘʪʽ ʛʨʫʥʪ + ʪʦʨʬ (3 : 1) ʥʘ 

ʚʽʜʢʨʠʪʦʤʫ ʧʦʣʽʛʦʥʽ ʟ ʧʦʣʠʚʦʤ. 

ʋ ʜʦʩʣʽʜʘʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʽʢʨʦʙʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʧʨʠ ʚʠʨʦʱʫʚʘʥʥʽ ʩʽʷʥʮʽʚ ʜʫʙʘ 

ʟʚʠʯʘʡʥʦʛʦ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ɸʟʦʪʦʙʘʢʪʝʨʠʥ (ɸɹʊ) (10 ʛ/ʣ), ʇʦʣʽʤʽʢʩʦʙʘʢʪʝʨʠʥ (ʇʄɹ) (10 ʤʣ/ʣ 

ʪʘ 20 ʤʣ/ʣ), ʈʠʟʦʙʨʘʟʠʥ (ʈɹ) (40 ʤʣ/ʣ), ɹʽʦʬʽʪ (15 ʤʣ/ʣ), ʍʝʪʦʤʽʢ (1 ʤʣ/ʣ), ɹʘʡʢʘʣ-ɭʄ-1-ʋ 

(100 ʤʣ/ʣ) ʫ çʯʠʩʪʦʤʫè ʚʠʛʣʷʜʽ, ʘ ʪʘʢʦʞ ʟ ʜʦʜʘʚʘʥʥʷʤ ʜʦ ʟʘʟʥʘʯʝʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ɻʫʤʘʪʫ (1,5 

ʛ/ʣ), ʘʤʽʘʯʥʦʾ ʩʝʣʽʪʨʠ (0,3 %), ɸʛʨʦʣʘʡʬʫ (5 ʛ/ʢʦʥʪʝʡʥʝʨ) ʪʘ ʥʽʪʨʦʘʤʦʬʦʩʢʠ (ʅɸʌ) (40 ʛ/ʤ
2
). 

ʇʽʜʞʠʚʣʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʧʦʣʠʚʦʤ ʟ ʨʦʟʨʘʭʫʥʢʫ 5 ʣ ʨʦʙʦʯʦʛʦ ʨʦʟʯʠʥʫ ʧʨʝʧʘʨʘʪʫ ʥʘ 1 ʤ
2
 

ʧʣʦʱʽ ʢʦʥʪʝʡʥʝʨʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʡ ʦʙʛʦʚʦʨʝʥʥʷ. ʋ ʧʝʨʰʠʡ ʨʽʢ (2011 ʨ.) ʫ ʜʦʩʣʽʜʘʭ ʚʠʧʨʦʙʦʚʫʚʘʣʠ ʚʥʝʩʝʥʥʷ 

ʚ ʩʫʙʩʪʨʘʪ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʷʥʮʽʚ ʜʫʙʘ ɸʟʦʪʦʙʘʢʪʝʨʠʥʫ, ʇʦʣʽʤʽʢʩʦʙʘʢʪʝʨʠʥʫ, ʈʠʟʦʙʨʘʟʠʥʫ  

(ʪʘʙʣ. 1). ʇʽʜʞʠʚʣʝʥʥʷ ʧʨʝʧʘʨʘʪʘʤʠ ʧʨʦʚʦʜʠʣʠ ʜʚʽʯʽ ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ (ʧʽʜ ʯʘʩ 

ʤʘʩʦʚʦʾ ʧʦʷʚʠ ʩʭʦʜʽʚ ʪʘ ʚ ʧʝʨʽʦʜ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʫ ʩʽʷʥʮʽʚ). 
ʊʘʙʣʠʮʷ 1 

ɺʧʣʠʚ ʤʽʢʨʦʙʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʙʽʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʩʽʷʥʮʽʚ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ,  

ʚʠʨʦʱʝʥʠʭ ʟ̔ ʟʘʢʨʠʪʦʶ ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ 

ɺʘʨʽʘʥʪ 

ʧʽʜʞʠʚʣʝʥʥʷ 

ʩʫʙʩʪʨʘʪʫ ʚ 

ʢʦʥʪʝʡʥʝʨʽ 

ɺʠʩʦʪʘ h, cʤ 
ɼʽʘʤʝʪʨ ʢʦʨʝʥʝʚʦʾ ʰʠʡʢʠ 

d, ʤʤ 
ɼʦʚʞʠʥʘ ʢʦʨʽʥʥʷ l, ʩʤ 

M Ñ m tʬ 

% ʜʦ 

ʢʦʥ-

ʪʨʦʣʶ 

M Ñ m tʬ 

% ʜʦ 

ʢʦʥ-

ʪʨʦʣʶ 

M Ñ m tʬ 

% ʜʦ 

ʢʦʥ-

ʪʨʦʣʶ 

ʂʦʥʪʨʦʣʴ ï ʩʫʙʩʪʨʘʪ  16,7 Ñ 0,6 ï 100 3,6 Ñ 0,17 ï 100 22,7 Ñ 0,8 ï 100 

ɸɹʊ 10ʛ/ʣ** 14,8 Ñ 0,7 0,22 101 3,8 Ñ 0,1 1,01 106 20,9 Ñ 0,3 -2,11 92 

ʇʄɹ 10ʤʣ/ʣ** 21,6 Ñ 0,5 6,27 129 4,8 Ñ 0,11 5,93 133 21,5 Ñ 0,6 -1,20 95 

ʈɹ 40ʤʣ/ʣ** 16,3 Ñ 0,5 -0,51 98 3,9 Ñ 0,15 1,32 108 20,8 Ñ 0,2 -2,30 92 

ʇʨʠʤʽʪʢʘ: Tt0.05=2,01; Tt0.01=2,68; ** ï ʜʚʦʨʘʟʦʚʝ ʚʥʝʩʝʥʥʷ ʧʨʝʧʘʨʘʪʫ. 

 

ʅʘʡʙʽʣʴʰ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʚʠʩʦʪʫ ʩʽʷʥʮʽʚ  ̔ʜʽʘʤʝʪʨ ʢʦʨʝʥʝʚʦʾ ʰʠʡʢʠ ʤʘʣʦ ʚʥʝʩʝʥʥʷ 

ʚ ʩʫʙʩʪʨʘʪ ʇʦʣʽʤʽʢʩʦʙʘʢʪʝʨʠʥʫ. ʇʝʨʝʚʠʱʝʥʥʷ ʥʘʜ ʢʦʥʪʨʦʣʝʤ ʟʘ ʮʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʙʫʣʦ 

ʜʦʩʪʦʚʽʨʥʠʤ ʥʘ 0,01 ʪʘ 0,05 % ʨʽʚʥʷʭ ʟʥʘʯʫʱʦʩʪʽ ʽ ʩʪʘʥʦʚʠʣʦ 29 ʪʘ 33 %. ʚʽʜʧʦʚʽʜʥʦ. 

ʇʽʜʞʠʚʣʝʥʥʷ ʩʫʙʩʪʨʘʪʫ ʤʽʢʨʦʙʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ɸʟʦʪʦʙʘʢʪʝʨʠʥ ʪʘ ʈʠʟʦʙʨʘʟʠʥ ʥʝ ʩʧʨʠʷʣʦ 

ʜʦʩʪʦʚʽʨʥʦʤʫ ʟʙʽʣʴʰʝʥʥʶ ʧʦʢʘʟʥʠʢʽʚ ʨʦʩʪʫ ʩʽʷʥʮʽʚ. ʊʘʢʦʞ ʇʦʣʽʤʽʢʩʦʙʘʢʪʝʨʠʥ ʙʽʣʴʰʦ  ʁ

ʤʽʨʦ  ʁʩʧʨʠʷʚ ʟʙʽʣʴʰʝʥʥʶ ʤʘʩʠ ʩʪʦʚʙʫʨʮʷ ʪʘ ʢʦʨʽʥʥʷ (ʪʘʙʣ. 2).  
ʊʘʙʣʠʮʷ 2 

ɺʧʣʠʚ ʤʽʢʨʦʙʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʧʦʚʽʪʨʷʥʦ-ʩʫʭʫ ʤʘʩʫ ʩʽʷʥʮʽʚ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ  

ʟ̔ ʟʘʢʨʠʪʦʶ ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ, ʚʠʨʦʱʝʥʠʭ ʫ ʢʦʥʪʝʡʥʝʨʘʭ 

ɺʘʨʽʘʥʪ ʧʽʜʞʠʚʣʝʥʥʷ ʩʫʙʩʪʨʘʪʫ 

ʫ ʢʦʥʪʝʡʥʝʨʽ 

ʄʘʩʘ ʩʪʦʚʙʫʨʮʷ, ʛ ʄʘʩʘ ʢʦʨʽʥʥʷ, ʛ 

ʄ Ñ m tʬ 
% ʜʦ 

ʢʦʥʪʨʦʣʶ 
ʄ Ñ m tʬ 

% ʜʦ 

ʢʦʥʪʨʦʣʶ 

ʂʦʥʪʨʦʣʴ ï ʩʫʙʩʪʨʘʪ  0,6 Ñ 0,05 ï 100 3,29 Ñ 0,58 ï 100 

ɸɹʊ 10ʛ/ʣ** 0,58 Ñ 0,03 -0,34 97 3,12 Ñ 0,58 -0,21 95 

ʇʄɹ 10ʤʣ/ʣ** 1,39 Ñ 0,1 7,07 232 5,99 Ñ 1,04 2,27 182 

ʈɹ 40ʤʣ/ʣ** 0,77 Ñ 0,06 2,18 128 4,42 Ñ 0,77 1,17 134 

ʇʨʠʤʽʪʢʘ: Tt0.05=2,01, Tt0.01=2,68; ** ï ʜʚʦʨʘʟʦʚʝ ʚʥʝʩʝʥʥʷ ʧʨʝʧʘʨʘʪʫ. 
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ʇʽʜʞʠʚʣʝʥʥʷ ʇʦʣʽʤʽʢʩʦʙʘʢʪʝʨʠʥʦʤ ʩʧʨʠʷʣʦ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦʤʫ ʟʙʽʣʴʰʝʥʥʶ 

ʤʘʩʠ ʩʪʦʚʙʫʨʮʷ ʥʘ 132 %, ʘ ʪʘʢʦʞ ʤʘʩʠ ʢʦʨʽʥʥʷ ʥʘ 82 %. ɺʥʝʩʝʥʥʷ ʚ ʩʫʙʩʪʨʘʪ ʈʠʟʦʙʨʘʟʠʥʫ 

ʧʨʠʟʚʝʣʦ ʜʦ ʜʦʩʪʦʚʽʨʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ ʩʪʦʚʙʫʨʮʷ (ʥʘ 28 %), ʘ ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ ʢʦʨʽʥʥʷ 

ʭʦʯ ʽ ʙʫʣʦ ʥʘ ʨʽʚʥʽ 34 %, ʘʣʝ ʩʪʘʪʠʩʪʠʯʥʦ ʥʝ ʧʽʜʪʚʝʨʜʠʣʦʩʷ. ʋ ʚʘʨʽʘʥʪʽ ʟ ɸʟʦʪʦʙʘʢʪʝʨʠʥʦʤ 

ʧʦʟʠʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʤʘʩʦʚʽ ʧʦʢʘʟʥʠʢʠ ʩʽʷʥʮʽʚ ʜʫʙʘ ʥʝ ʚʠʷʚʣʝʥʦ. 

ʋ ʜʨʫʛʽʡ ʩʝʨʽʾ ʜʦʩʣʽʜʽʚ (2012ï2013 ʨʨ.) ʜʦ ʩʫʙʩʪʨʘʪʫ ʚʥʦʩʠʣʠ ɹʽʦʬʽʪ, ʍʝʪʦʤʽʢ, ɹʘʡʢʘʣ ʪʘ 

ʇʦʣʽʤʽʢʩʦʙʘʢʪʝʨʠʥ (ʪʘʙʣ. 3ï4). ʈʘʟʦʤ ʟ ʤʽʢʨʦʙʥʠʤ ʧʨʝʧʘʨʘʪʦʤ ʜʦʜʘʚʘʣʠ ɻʫʤʘʪ, ʷʢʠʡ ʻ 

ʜʦʜʘʪʢʦʚʠʤ ʜʞʝʨʝʣʦʤ ʚʫʛʣʝʮʝʚʠʭ ʩʧʦʣʫʢ ʪʘ ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʥʩʦʨʮʽʫʤʫ ʢʦʨʠʩʥʠʭ ʞʠʚʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ.  
ʊʘʙʣʠʮʷ  3 

ɺʧʣʠʚ ʤʽʢʨʦʙʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʟ ʜʦʜʘʚʘʥʥʷʤ ʛʫʤʘʪʫ ʥʘ ʙʽʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʩʽʷʥʮʽʚ  

ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʟ̔ ʟʘʢʨʠʪʦʶ ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ  

ɺʘʨʽʘʥʪ 

ʧʽʜʞʠʚʣʝʥʥʷ 

ʩʫʙʩʪʨʘʪʫ ʚ 

ʢʦʥʪʝʡʥʝʨʽ 

ɺʠʩʦʪʘ h, cʤ 
ɼʽʘʤʝʪʨ ʢʦʨʝʥʝʚʦʾ ʰʠʡʢʠ 

d, ʤʤ 
ɼʦʚʞʠʥʘ ʢʦʨʽʥʥʷ l, ʩʤ 

M Ñ m tʬ 

% ʜʦ 

ʢʦʥ-

ʪʨʦʣʶ 

M Ñ m tʬ 

% ʜʦ 

ʢʦʥ-

ʪʨʦʣʶ 

M Ñ m tʬ 

% ʜʦ 

ʢʦʥ-

ʪʨʦʣʶ 

2012 ʨʽʢ 

ʂʦʥʪʨʦʣʴ ï ʩʫʙʩʪʨʘʪ 17,8 Ñ 0,58 ï 100 4,8 Ñ 0,12 ï 100 23,7 Ñ 0,79 ï 100 

ɹʽʦʬʽʪ 15 ʤʣ/ʣ + ɻʫ-

ʤʘʪ (ʩ.ʞ.) 5 ʤʣ/ʣ *** 
22,6 Ñ 0,65 5,5 127 5,4 Ñ 0,20 2,6 113 22,1 Ñ 0,67 -1,5 93 

ʍʝʪʦʤʽʢ 1 ʤʣ/ʣ +  

ɻʫʤʘʪ (ʇ) 5 ʛ/ʣ *** 
20,6 Ñ 0,75 3,0 116 5,2 Ñ 0,19 1,8 108 23,2 Ñ 0,29 -0,6 98 

ʇʄɹ 10 ʤʣ/ʣ +  

ɻʫʤʘʪ (ʇ) 5 ʛ/ʣ *** 
22,1 Ñ 0,59 5,2 124 5,6 Ñ 0,35 2,2 117 23,5 Ñ 0,37 -0,2 99 

2013 ʨʽʢ 

ʂʦʥʪʨʦʣʴ ï ʩʫʙʩʪʨʘʪ  21,9 Ñ 0,9 ï 100 5,5 Ñ 0,24 ï 100 25,2 Ñ 0,83 ï 100 

ʇʄɹ 10ʤʣ/ʣ** 24,6 Ñ 1,0 1,97 112 5,6 Ñ 0,15 0,35 102 25,3 Ñ 0,81 0,09 100 

ʇʄɹ 20 ʤʣ/ʣ** 24,5 Ñ 0,9 2,04 112 5,5 Ñ 0,19 0,00 100 27 Ñ 0,87 1,50 107 

ʇʄɹ 10ʤʣ +  

ɻʫʤʘʪ 1,5ʛ/ʣ** 
23,9 Ñ 1,2 1,33 109 5,8 Ñ 0,3 0,78 105 27 Ñ 1,17 1,25 107 

ʇʄɹ 20 ʤʣ + 

ɻʫʤʘʪ 1,5ʛ/ʣ** 
25,1 Ñ 1,2 2,13 115 5,5 Ñ 0,22 0,00 100 25,4 Ñ 0,99 0,15 101 

ʍʝʪʦʤʽʢ 30ʛ/ʣ* 28,4 Ñ 0,9 4,97 130 5,9 Ñ 0,26 1,13 107 27,4 Ñ 0,88 1,82 109 

ɹʘʡʢʘʣ 1:100** 25 Ñ 1,01 2,29 114 6,1 Ñ 0,27 1,66 111 25,3 Ñ 0,82 0,09 100 

ɹʘʡʢʘʣ 1:100 + 

ɻʫʤʘʪ 1,5ʛ/ʣ** 
25,7 Ñ 1,6 2,07 117 6,1 Ñ 0,19 1,96 111 27 Ñ 1,3 1,17 107 

ʇʨʠʤʽʪʢʘ: Tt0.05 = 2,01; Tt0.01 = 2,68; * ï ʦʜʥʦʨʘʟʦʚʝ ʚʥʝʩʝʥʥʷ ʧʨʝʧʘʨʘʪʫ, ** ï ʜʚʦʨʘʟʦʚʝ, *** ï ʪʨʠʨʘʟʦʚʝ. 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʩʽʭ ʚʠʜʽʚ ʤʽʢʨʦʙʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʩʧʨʠʷʣʦ ʜʦʩʪʦʚʽʨʥʦʤʫ (ʟʘ t-ʢʨʠʪʝʨʽʻʤ) 

ʧʽʜʩʠʣʝʥʥʶ ʨʦʩʪʫ ʩʽʷʥʮʽʚ ʜʫʙʘ ʟʘ ʚʠʩʦʪʦʶ (ʥʘ 16ï32 %), ʟʙʽʣʴʰʝʥʥʶ ʜʽʘʤʝʪʨʘ ʢʦʨʝʥʝʚʦʾ 

ʰʠʡʢʠ (ʥʘ 8ï19 %), ʤʘʩʠ ʩʪʦʚʙʫʨʮʽʚ (ʥʘ 46ï89 %) ʪʘ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ (ʥʘ 18ï59 %). 

ʅʘʡʙʽʣʴʰʠʡ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʤʘʩʫ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʫ ʩʽʷʥʮʽʚ ʜʫʙʘ ʤʘʚ 

ʇʦʣʽʤʽʢʩʦʙʘʢʪʝʨʠʥ ï ʟʙʽʣʴʰʝʥʥʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ ʥʘ 59 % (ʟʘ ʨʘʭʫʥʦʢ ʙʽʣʴʰʦʾ 

ʤʠʯʢʫʚʘʪʦʩʪʽ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ), ʫ ʜʝʱʦ ʤʝʥʰʽʡ ʤʽʨʽ ï ʍʝʪʦʤʽʢ, ʥʘ 43ï48 % ʚʽʜʧʦʚʽʜʥʦ, 

ʥʘʡʤʝʥʰʠʡ ʚʧʣʠʚ ʥʘ ʨʽʩʪ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ ʤʘʚ ɹʽʦʬʽʪ ï ʟʙʽʣʴʰʝʥʥʷ ʥʘ 18 %. 

ʋ ʜʨʫʛʽʡ ʩʝʨʽʾ ʜʦʩʣʽʜʽʚ ʇʦʣʽʤʽʢʩʦʙʘʢʪʝʨʠʥ ʚʥʦʩʠʣʠ ʜʦ ʩʫʙʩʪʨʘʪʫ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʥʦʨʤʠ ʟ 

10ʤʣ/ʣ ʜʦ 20 ʤʣ/ʣ ʟ ʜʦʜʘʚʘʥʥʷʤ ɻʫʤʘʪʫ ʪʘ ʙʝʟ ʥʴʦʛʦ.  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʇʦʣʽʤʽʢʩʦʙʘʢʪʝʨʠʥʫ ʟ ɻʫʤʘʪʦʤ ʥʘʡʙʽʣʴʰ ʩʫʪʪʻʚʦ ʩʧʨʠʷʣʦ ʣʠʰʝ 

ʟʙʽʣʴʰʝʥʥʶ ʤʘʩʠ ʩʪʦʚʙʫʨʮʷ. ʊʘʢ, ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ ʩʪʦʚʙʫʨʮʽʚ ʫ ʚʘʨʽʘʥʪʘʭ ʟ 

ʇʦʣʽʤʽʢʩʦʙʘʢʪʝʨʠʥʦʤ ʫ ʧʦʨʽʚʥʷʥʥ ̔ ʟ ʢʦʥʪʨʦʣʝʤ ʩʪʘʥʦʚʠʣʦ 9ï10 %, ʫ ʚʘʨʽʘʥʪʽ 

ʇʦʣʽʤʽʢʩʦʙʘʢʪʝʨʠʥ 10ʤʣ/ʣ + ɻʫʤʘʪ ï 21 %, ʘ ʫ ʚʘʨʽʘʥʪʽ ʇʦʣʽʤʽʢʩʦʙʘʢʪʝʨʠʥ 20ʤʣ/ʣ + ɻʫʤʘʪ ï 

40 %. ɿʘʛʘʣʦʤ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʟʘʩʪʦʩʫʚʘʥʥʷ ʇʦʣʽʤʽʢʩʦʙʘʢʪʝʨʠʥʫ ʟ ɻʫʤʘʪʦʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʚʘʨʽʘʥʪʘʤʠ ʟ ʧʽʜʞʠʚʣʝʥʥʷʤ ʇʦʣʽʤʽʢʩʦʙʘʢʪʝʨʠʥʦʤ ʙʝʟ ɻʫʤʘʪʫ ʥʘ ʙʽʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʙʫʚ 



ʃɯʉɯɺʅʀʎʊɺʆ ɯ ɸɻʈʆʃɯʉʆʄɽʃɯʆʈɸʎɯʗ 

ʍʘʨʢʽʚ: ʋʢʨʅɼɯʃɻɸ, 2015. ï ɺʠʧ. 126 

 

161 

ʥʝʟʥʘʯʥʠʤ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʧʝʨʝʜʥʽʤʠ ʨʦʢʘʤʠ (2011, 2012), ʧʨʦʪʷʛʦʤ ʷʢʠʭ 

ʇʦʣʽʤʽʢʩʦʙʘʢʪʝʨʠʥ ʩʧʨʠʷʚ ʩʫʪʪʻʚʦʤʫ ʟʙʽʣʴʰʝʥʥʶ ʤʘʩʠ ʢʦʨʽʥʥʷ, ʫ 2013 ʨ. ʧʝʨʝʚʠʱʝʥʥʷ ʥʘʜ 

ʢʦʥʪʨʦʣʝʤ ʩʪʘʥʦʚʠʣʦ ʣʠʰʝ 10ï11 %. 
ʊʘʙʣʠʮʷ 4 

ɺʧʣʠʚ ʤʽʢʨʦʙʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʟ ʜʦʜʘʚʘʥʥʷʤ ɻʫʤʘʪʫ ʥʘ ʧʦʚʽʪʨʷʥʦ-ʩʫʭʫ ʤʘʩʫ ʩʽʷʥʮʽʚ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʟ̔ 

ʟʘʢʨʠʪʦʶ ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ, ʚʠʨʦʱʝʥʠʭ ʫ ʢʦʥʪʝʡʥʝʨʘʭ  

ɺʘʨʽʘʥʪ ʧʽʜʞʠʚʣʝʥʥʷ ʩʫʙʩʪʨʘʪʫ  

ʚ ʢʦʥʪʝʡʥʝʨʽ 

ʄʘʩʘ ʩʪʦʚʙʫʨʮʷ, ʛ ʄʘʩʘ ʢʦʨʽʥʥʷ, ʛ 

ʄ Ñ m tʬ 

% ʜʦ 

ʢʦʥ-

ʪʨʦʣʶ  

ʄ Ñ m tʬ 

% ʜʦ 

ʢʦʥ-

ʪʨʦʣʶ 

2012 ʨʽʢ 

ʂʦʥʪʨʦʣʴ ï ʩʫʙʩʪʨʘʪ  0,92 Ñ 0,06 - 100 4,65 Ñ 0,24 - 100 

ɹʽʦʬʽʪ 15 ʤʣ/ʣ + ɻʫʤʘʪ (ʩ.ʞ.) 5 ʤʣ/ʣ *** 1,64 Ñ 0,13 5,0 178 5,51 Ñ 0,42 1,8 118 

ʍʝʪʦʤʽʢ 1 ʤʣ/ʣ + ɻʫʤʘʪ (ʇ) 5 ʛ/ʣ *** 1,34 Ñ 0,10 3,6 146 6,88 Ñ 0,42 4,6 148 

ʇʄɹ 10 ʤʣ/ʣ + ɻʫʤʘʪ (ʇ) 5 ʛ/ʣ *** 1,53 Ñ 0,15 3,8 166 7,41 Ñ 0,70 3,7 159 

2013 ʨʽʢ 

ʂʦʥʪʨʦʣʴ ï ʩʫʙʩʪʨʘʪ  1,33 Ñ 0,09 0 100 6,2 Ñ 0,56 0 100 

ʇʄɹ 10 ʤʣ/ʣ** 1,46 Ñ 0,15 0,74 110 6,4 Ñ 0,44 0,38 103 

ʇʄɹ 20 ʤʣ/ʣ** 1,45 Ñ 0,07 1,05 109 6,9 Ñ 0,51 1,24 111 

ʇʄɹ 10ʤʣ + ɻʫʤʘʪ 1,5ʛ/ʣ ** 1,61 Ñ 0,17 1,46 121 6,8 Ñ 0,26 1,6 110 

ʇʄɹ 20 ʤʣ + ɻʫʤʘʪ 1,5ʛ/ʣ ** 1,86 Ñ 0,14 3,18 140 6,9 Ñ 0,41 1,42 111 

ʍʝʪʦʤʽʢ 30 ʛ/ʣ* 1,78 Ñ 0,16 2,45 134 6,71 Ñ 0,52 0,64 108 

ɹʘʡʢʘʣ 1 : 100** 1,68 Ñ 0,16 1,91 126 7,7 Ñ 0,42 2,05 124 

ɹʘʡʢʘʣ 1 : 100** + ɻʫʤʘʪ 1,5 ʛ/ʣ** 2,11 Ñ 0,21 3,41 159 7,66 Ñ 0,39 2,04 124 

ʇʨʠʤʽʪʢʘ: Tt0.05=2,01; Tt0.01=2,68; * ï ʦʜʥʦʨʘʟʦʚʝ ʚʥʝʩʝʥʥʷ ʧʨʝʧʘʨʘʪʫ, ** ï ʜʚʦʨʘʟʦʚʝ, *** ï ʪʨʠʨʘʟʦʚʝ. 

 

ʋ ʚʘʨʽʘʥʪʽ ʟ ʍʝʪʦʤʽʢʦʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ ʙʫʣʠ ʜʦʩʪʦʚʽʨʥʦ ʙʽʣʴʰʠʤʠ ʥʘ 5%-ʤʫ 

ʨʽʚʥʽ ʟʥʘʯʫʱʦʩʪʽ ʚʠʩʦʪʘ (ʥʘ 30 %) ʪʘ ʤʘʩʘ ʩʪʦʚʙʫʨʮʽʚ (ʥʘ 34 %). ʅʘ ʤʘʩʫ ʢʦʨʽʥʥʷ ʮʝʡ 

ʧʨʝʧʘʨʘʪ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʧʣʠʥʫʚ. 

ʇʦʟʠʪʠʚʥʠʡ ʨʝʟʫʣʴʪʘʪ ʚʧʣʠʚʫ ʥʘ ʙʽʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʩʽʷʥʮʽʚ ʜʫʙʘ ʙʫʚ ʦʪʨʠʤʘʥʠʡ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʽʢʨʦʙʥʦʛʦ ʧʨʝʧʘʨʘʪʫ çɹʘʡʢʘʣ-ɭʄ-1-ʋè. ʇʽʜʞʠʚʣʝʥʥʷ ʮʠʤ ʧʨʝʧʘʨʘʪʦʤ 

ʩʧʨʠʷʣʦ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦʤʫ ʟʙʽʣʴʰʝʥʥʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ ʚʠʩʦʪʠ ʩʽʷʥʮʽʚ ï ʥʘ 

14 %, ʘ ʪʘʢʦʞ ʤʘʩʠ ʢʦʨʽʥʥʷ ï ʥʘ 24 %. ɼʦʜʘʚʘʥʥʷ ʜʦ ɹʘʡʢʘʣʫ ɻʫʤʘʪʫ ʩʧʨʠʷʣʦ ʟʙʽʣʴʰʝʥʥʶ 

ʚʠʩʦʪʠ ʪʘ ʤʘʩʠ ʩʪʦʚʙʫʨʮʽʚ ʥʘ 17 ʪʘ 59 % ʚʽʜʧʦʚʽʜʥʦ. 

ʋ ʪʨʝʪʽʡ ʩʝʨʽʾ ʜʦʩʣʽʜʽʚ ʟ ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʷʥʮʽʚ ʜʫʙʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʣʠʰʝ ɹʘʡʢʘʣ, ʷʢ ʫ 

çʯʠʩʪʦʤʫè ʚʠʛʣʷʜʽ, ʪʘʢ ʽ ʟ ʜʦʜʘʚʘʥʥʷʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ: ʥʽʪʨʦʘʤʦʬʦʩʢʠ, ʘʤʽʘʯʥʦʾ ʩʝʣʽʪʨʠ 

ʪʘ ɸʛʨʦʣʘʡʬʫ (ʪʘʙʣ. 5). ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʽʜʞʠʚʣʝʥʥʷ ɹʘʡʢʘʣʦʤ ʧʨʦʚʦʜʠʣʠ ʪʨʠʯʽ ʟʘ 

ʚʝʛʝʪʘʮʽʶ (ʧʝʨʽʦʜ ʤʘʩʦʚʦʾ ʧʦʷʚʠ ʩʭʦʜʽʚ, ʧʦʷʚʠ ʧʝʨʰʠʭ ʣʠʩʪʦʯʢʽʚ ʪʘ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʫ 

ʩʽʷʥʮʽʚ), ʘ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʚʥʦʩʠʣʠ ʦʜʥʦʨʘʟʦʚʦ (ʚ ʧʝʨʽʦʜ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʫ). 

ʇʽʜʞʠʚʣʝʥʥʷ ʩʫʙʩʪʨʘʪʫ ʫ ʢʦʥʪʝʡʥʝʨʘʭ ʧʨʝʧʘʨʘʪʦʤ çɹʘʡʢʘʣ-ɭʄ-1-ʋè ʩʧʨʠʷʣʦ 

ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʦʤʫ ʧʝʨʝʚʠʱʝʥʥʶ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ ʚʠʩʦʪʠ ʩʽʷʥʮʽʚ (ʥʘ 60 %) 

ʪʘ ʜʦʚʞʠʥʠ ʢʦʨʽʥʥʷ (ʥʘ 15 %). ʋ ʚʩʽʭ ʚʘʨʽʘʥʪʘʭ ʜʦʩʣʽʜʫ ʜʦʜʘʚʘʥʥʷ ʜʦ ɹʘʡʢʘʣʫ ʧʨʠ 

ʧʽʜʞʠʚʣʶʚʘʥʥʽ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʤʘʣʦ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʨʽʩʪ ʩʽʷʥʮʽʚ ʜʫʙʘ ʫ ʚʠʩʦʪʫ, 

ʟʙʽʣʴʰʝʥʥ ̫ʜʽʘʤʝʪʨʫ ʢʦʨʝʥʝʚʦʾ ʰʠʡʢʠ, ʜʦʚʞʠʥʠ. ʆʜʥʘʢ ʥʘʡʢʨʘʱʠʡ ʨʝʟʫʣʴʪʘʪ ʦʪʨʠʤʘʣʠ ʫ 

ʚʘʨʽʘʥʪʽ çɹʘʡʢʘʣ + ʘʤ̔ ʘʯʥʘ ʩʝʣʽʪʨʘ 0,3 %è. ʉʝʨʝʜʥʷ ʚʠʩʦʪʘ ʩʽʷʥʮʽʚ ʜʫʙʘ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʢʦʥʪʨʦʣʝʤ ʙʫʣʘ ʙʽʣʴʰʦʶ ʥʘ 93 %, ʜʽʘʤʝʪʨ ʢʦʨʝʥʝʚʦʾ ʰʠʡʢʠ ï ʥʘ 24 %, ʜʦʚʞʠʥʘ ʢʦʨʽʥʥʷ ï ʥʘ 

23 %. 
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ʊʘʙʣʠʮʷ 5 

ɺʧʣʠʚ ʤʽʢʨʦʙʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʟ ʜʦʜʘʚʘʥʥʷʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʥʘ ʙʽʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʩʽʷʥʮʽʚ ʜʫʙʘ 

ʟʚʠʯʘʡʥʦʛʦ ʟ̔ ʟʘʢʨʠʪʦʶ ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ 

ɺʘʨʽʘʥʪ 

ʧʽʜʞʠʚʣʝʥʥʷ 

ʩʫʙʩʪʨʘʪʫ ʚ 

ʢʦʥʪʝʡʥʝʨʽ 

ɺʠʩʦʪʘ h, cʤ 
ɼʽʘʤʝʪʨ ʢʦʨʝʥʝʚʦʾ ʰʠʡʢʠ 

d, ʤʤ 
ɼʦʚʞʠʥʘ ʢʦʨʽʥʥʷ l, ʩʤ 

M Ñ m tʬ 

% ʜʦ 

ʢʦʥ-

ʪʨʦʣʶ 

M Ñ m tʬ 

% ʜʦ 

ʢʦʥ-

ʪʨʦʣʶ 

M Ñ m tʬ 

% ʜʦ 

ʢʦʥ-

ʪʨʦʣʶ 

2014 ʨʽʢ 

ʂʦʥʪʨʦʣʴ ï ʩʫʙʩʪʨʘʪ 17,3 Ñ 1,01 ï 100 3,0 Ñ 0,10 ï 100 21,3 Ñ 0,81 ï 100 

ɹʘʡʢʘʣ 10 ʤʣ/ʣ *** 27,8 Ñ 1,26 6,48 160 3,1 Ñ 0,14 0,94 106 24,5 Ñ 0,78 2,85 115 

ɹʘʡʢʘʣ 10 ʤʣ/ʣ*** + 

ɸʤ̔ ʘʯʥʘ ʩʝʣʽʪʨʘ 

0,3 %* 

33,3 Ñ 1,65 8,28 193 3,7 Ñ 0,12 4,51 124 26,2 Ñ 0,76 4,41 123 

ɹʘʡʢʘʣ 10 ʤʣ/ʣ*** + 

ɸʛʨʦʣʘʡʬ 5 ʛ* 
26,3 Ñ 1,55 4,84 152 3,5 Ñ 0,12 3,16 117 26,1 Ñ 0,79 4,24 123 

ɹʘʡʢʘʣ 10 ʤʣ/ʣ*** + 

ʅɸʌ 40 ʛ/ʤ
2
*  

21,5 Ñ 0,66 3,45 124 3,2 Ñ 0,09 1,55 107 25,5 Ñ 0,81 3,67 120 

ʇʨʠʤʽʪʢʘ: Tt0.05 = 2,01; Tt0.01 = 2,68; * ï ʦʜʥʦʨʘʟʦʚʝ ʚʥʝʩʝʥʥʷ ʧʨʝʧʘʨʘʪʫ, *** ï ʪʨʠʨʘʟʦʚʝ. 

 

ɸʥʘʣʦʛʽʯʥʦ ʜʦ ʙʽʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘʢʦʞ ʚʽʜʤʽʯʘʻʤʦ ʟʙʽʣʴʰʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʧʦʚʽʪʨʷʥʦ-ʩʫʭʦʾ ʤʘʩʠ ʩʽʷʥʮʽʚ ʫ ʜʦʩʣʽʜʥʠʭ ʚʘʨʽʘʥʪʘʭ (ʪʘʙʣ.6). ʊʘʢ, ʫ ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ ʫ 

ʩʫʙʩʪʨʘʪ ɹʘʡʢʘʣʫ ʤʘʩʘ ʩʪʦʚʙʫʨʮʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʢʦʥʪʨʦʣʝʤ ʙʫʣʘ ʙʽʣʴʰʦʶ ʥʘ 41 %. 

ɼʦʜʘʚʘʥʥʷ ʜʦ ʤʽʢʨʦʙʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ʘʤʽʘʯʥʦʾ ʩʝʣʽʪʨʠ 0,3 % ʩʧʨʠʷʣʦ ʟʙʽʣʴʰʝʥʥʶ ʤʘʩʠ 

ʩʪʦʚʙʫʨʮʷ ʥʘ 98 %, ɸʛʨʦʣʘʡʬʫ ï ʥʘ 55 %, ʅɸʌ ï ʥʘ 64 %. ʊʘʢʦʞ ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʩʪʘʪʠʩʪʠʯʥʦ 

ʜʦʩʪʦʚʽʨʥʝ ʟʘ t-ʢʨʠʪʝʨʽʻʤ ʟʨʦʩʪʘʥʥʷ ʥʘ 57 % ʤʘʩʠ ʢʦʨʽʥʥʷ ʫ ʚʘʨʽʘʥʪʽ ʟ ʚʥʝʩʝʥʥʷʤ ʅɸʌ. 

ɿʘʛʘʣʦʤ, ʜʦʜʘʚʘʥʥʷ ʜʦ ʤʽʢʨʦʙʥʦʛʦ ʧʨʝʧʘʨʘʪʫ ɹʘʡʢʘʣ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʤʘʣʦ ʧʦʟʠʪʠʚʥʠʡ 

ʝʬʝʢʪ. 
ʊʘʙʣʠʮʷ 6 

ɺʧʣʠʚ ʤʽʢʨʦʙʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʟ ʜʦʜʘʚʘʥʥʷʤ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʥʘ ʧʦʚʽʪʨʷʥʦ-ʩʫʭʫ ʤʘʩʫ  

ʩʽʷʥʮʽʚ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʽʟ ʟʘʢʨʠʪʦʶ ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ, ʚʠʨʦʱʝʥʠʭ ʫ ʢʦʥʪʝʡʥʝʨʘʭ 

ɺʘʨʽʘʥʪ ʧʽʜʞʠʚʣʝʥʥʷ ʩʫʙʩʪʨʘʪʫ  

ʚ ʢʦʥʪʝʡʥʝʨʽ 

ʄʘʩʘ ʩʪʦʚʙʫʨʮʷ, ʛ ʄʘʩʘ ʢʦʨʽʥʥʷ, ʛ 

ʄ Ñ m tʬ 

% ʜʦ 

ʢʦʥ-

ʪʨʦʣʶ 

ʄ Ñ m tʬ 

% ʜʦ 

ʢʦʥ-

ʪʨʦʣʶ 

2014 ʨʽʢ 

ʂʦʥʪʨʦʣʴ ï ʩʫʙʩʪʨʘʪ 0,91 Ñ 0,106 ï 100 4,08 Ñ 0,489 ï 100 

ɹʘʡʢʘʣ 10 ʤʣ/ʣ ***  1,28 Ñ 0,106 2,47 141 4,29 Ñ 0,521 0,29 105 

ɹʘʡʢʘʣ 10 ʤʣ/ʣ ***  + ɸʤ̔ ʘʯʥʘ ʩʝʣʽʪʨʘ 

0,3 % * 
1,8 Ñ 0,105 5,97 198 4,5 Ñ 0,404 0,66 110 

ɹʘʡʢʘʣ 10 ʤʣ/ʣ ***  + ɸʛʨʦʣʘʡʬ 5 ʛ * 1,41 Ñ 0,105 3,35 155 5,13 Ñ 0,459 1,57 126 

ɹʘʡʢʘʣ 10 ʤʣ/ʣ ***+ʅɸʌ 40 ʛ/ʤ
2
*  1,49 Ñ 0,099 4,00 164 6,42 Ñ 0,411 3,66 157 

ʇʨʠʤʽʪʢʘ: Tt0.05=2,01; Tt0.01=2,68; * ï ʦʜʥʦʨʘʟʦʚʝ ʚʥʝʩʝʥʥʷ ʧʨʝʧʘʨʘʪʫ, *** ï ʪʨʠʨʘʟʦʚʝ.  

 

ɺʠʩʥʦʚʢʠ. ʋ ʜʦʩʣʽʜʘʭ ʟ ʚʠʨʦʱʫʚʘʥʥʷ ʥʘ ʚʽʜʢʨʠʪʦʤʫ ʧʦʣʽʛʦʥʽ ʟ ʧʦʣʠʚʦʤ ʩʽʷʥʮʽʚ ʜʫʙʘ 

ʟʚʠʯʘʡʥʦʛʦ ʟ̔ ʟʘʢʨʠʪʦʶ ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ ʚ ʢʦʥʪʝʡʥʝʨʘʭ ʟ ʘʛʨʦʚʦʣʦʢʥʘ ʥʘ ʩʫʙʩʪʨʘʪʽ 

çʩʫʛʣʠʥʦʢ + ʪʦʨʬè ʫ ʩʧʽʚʚʽʜʥʦʰʝʥʥʽ 3 : 1 ʟ ʧʽʜʞʠʚʣʝʥʥʷʤ ʤʽʢʨʦʙʥʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʟʘ ʧʝʨʽʦʜ 

2011ï2014 ʨʨ. ʟʘʛʘʣʦʤ ʦʪʨʠʤʘʥʦ ʧʦʟʠʪʠʚʥʽ ʨʝʟʫʣʴʪʘʪʠ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜ ʯʘʩ ʚʠʨʦʱʫʚʘʥʥ ̫

ʩʽʷʥʮʽʚ ʜʫʙʘ ʤʽʢʨʦʙʥʠʭ ʜʦʙʨʠʚ ɸʟʦʪʦʙʘʢʪʝʨʠʥʫ, ʇʦʣʽʤʽʢʩʦʙʘʢʪʝʨʠʥʫ, ʈʠʟʦʙʨʘʟʠʥʫ, 

ʍʝʪʦʤʽʢʫ, ɹʘʡʢʘʣʫ-ɭʄ-1-ʋ, ɹʽʦʬʽʪʫ-1 ʷʢ ʫ çʯʠʩʪʦʤʫè ʚʠʛʣʷʜʽ, ʪʘʢ ʽ ʚ ʢʦʤʧʣʝʢʩʽ ʟ ɻʫʤʘʪʦʤ, 

ʷʢʠʡ ʻ ʜʦʜʘʪʢʦʚʠʤ ʜʞʝʨʝʣʦʤ ʚʫʛʣʝʮʝʚʠʭ ʩʧʦʣʫʢ ʪʘ ʦʨʛʘʥʽʯʥʠʭ ʢʠʩʣʦʪ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʥʩʦʨʮʽʫʤʫ ʢʦʨʠʩʥʠʭ ʞʠʚʠʭ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ, ʪʘ ʤʽʥʝʨʘʣʴʥʠʤʠ ʜʦʙʨʠʚʘʤʠ. 

ʇʽʜʞʠʚʣʝʥʥʷ ʩʫʙʩʪʨʘʪʫ ʮʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʩʧʨʠʷʣʦ ʧʦʢʨʘʱʝʥʥʶ ʨʦʩʪʫ 
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ʥʘʜʟʝʤʥʦʾ ʯʘʩʪʠʥʠ ʩʽʷʥʮʽʚ, ʘ ʪʘʢʦʞ ʾʭʥʴʦʾ ʢʦʨʝʥʝʚʦʾ ʩʠʩʪʝʤʠ. ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʻ 

ʚʥʝʩʝʥʥʷ ʚ ʩʫʙʩʪʨʘʪ ʚʠʧʨʦʙʫʚʘʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʫ ʚʠʛʣʷʜʽ ʚʦʜʥʠʭ ʩʫʩʧʝʥʟʽʡ 

ʇʦʣʽʤʽʢʩʦʙʘʢʪʝʨʠʥʫ 20 ʤʣ/ʣ + ɻʫʤʘʪ 1,5 ʛ/ʣ ʪʘ ɹʘʡʢʘʣʫ ɭʄ-1-ʋ 1 : 100 + ɻʫʤʘʪ 1,5 ʛ/ʣ ʜʚʽʯʽ 

ʟʘ ʚʝʛʝʪʘʮʽʶ ï ʚʽʜʨʘʟʫ ʧʽʩʣʷ ʧʦʩʽʚʫ ʞʦʣʫʜʽʚ ʫ ʩʫʙʩʪʨʘʪ ʪʘ ʧʽʩʣʷ ʧʦʷʚʠ ʜʚʦʭ-ʪʨʴʦʭ ʩʧʨʘʚʞʥʽʭ 

ʣʠʩʪʦʯʢʽʚ, ʘ ʪʘʢʦʞ ɹʘʡʢʘʣʫ ɭʄ-1-ʋ ʟ ʤʽʥʝʨʘʣʴʥʠʤʠ ʜʦʙʨʠʚʘʤʠ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʪʦʛʦ, ʱʦ ʩʽʷʥʮʽ ʚʠʩʘʜʞʫʶʪʴ ʥʘ ʣʽʩʦʢʫʣʴʪʫʨʥʽʡ ʧʣʦʱʽ ʚ ʢʦʥʪʝʡʥʝʨʘʭ ʟ̔ 

ʩʫʙʩʪʨʘʪʦʤ, ʽʥʦʢʫʣʴʦʚʘʥʠʤ ʞʠʚʠʤʠ ʢʦʨʠʩʥʠʤʠ ʤʽʢʨʦʦʨʛʘʥʽʟʤʘʤʠ, ʤʦʞʥʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʾʭʥ  ʁ

ʧʦʟʠʪʠʚʥʫ ʧʽʩʣʷʜʽʶ ʥʘ ʨʽʩʪ ʢʫʣʴʪʫʨ. 
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IMPROVEMENT OF CONTAINERIZED OAK SEEDLINGS CULTIVATION TECHNOLOGY 

1. SE ñKharkiv forest research stationò 

2. Ukrainian Research Institute of Forestry & Forest Melioration named after G. M. Vysotsky  

Gradually effective microorganisms come into use in forestry. The paper presents the results of containerized oak 

(Quercus robur L.) seedlings cultivation using microbial fertilizers. The studies were conducted at the greenhouse 

complex of Danylivske research forestry of URIFFM in 2011ï2014. Containerized oak seedlings cultivated according 

to the technology developed by scientists of URIFFM, using the substrate of soil and peat (3 : 1) in the open ground 

with irrigations. In experiments with using microbial fertilizes for oak seedlings cultivation, Azotobakteryn (10 g/l), 

Polimiksobakteryn (10 ml/l and 20 ml/l), Ryzobrazyn (40 ml/l), Biophyte (15 ml/l), Hetomik (1 ml/l) and Baikal 

(100 ml/l) were used in "pure" form as well as with the addition of Humate (1.5 g/l), ammonium nitrate (0,3 %), 

Agrolife (5 g/container) and NPK fertilizer (40 g/m
2
). Fertilizing was made by irrigation on the basis of 5 l of 

preparation solution on 1 m
2
 of container surface. 

The most effective of the preparations tested were Polimiksobakteryn 20 ml/l with Humate 1,5 g/l and Baikal-1 

volume in 1:100 with Humate 1,5 g/l, mixed in the substrate in the form of the aqueous suspension. Fertilizing was 

made twice during the vegetation period: immediately after planting acorns in the substrate and after the appearance of 

two or three true leaves, and Baikal with mineral fertilizers. 

Taking into account that the seedlings are planted in containers in silvicultural area together with substrate 

inoculated with beneficial live microorganisms, we can predict their positive after-effect on the growth of forest 

plantations. 

K e y  w o r d s : containerized planting material, microbial products, seedling height, root collar diameter. 
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ɼʘʥʠʣʝʥʢʦ ʆ. ʅ.
1
, ʊʘʨʥʦʧʠʣʴʩʢʠʡ ʇ. ɹ.

2
, ɻʣʘʜʫʥ ɻ. ɹ.

2 

ʉʆɺɽʈʐɽʅʉʊɺʆɺɸʅʀɽ ʊɽʍʅʆʃʆɻʀʀ ɺʓʈɸʑʀɺɸʅʀʗ ʉɽʗʅʎɽɺ ɼʋɹɸ ʆɹʓʂʅʆɺɽʅʅʆɻʆ ʉ 

ɿɸʂʈʓʊʆʁ ʂʆʈʅɽɺʆʁ ʉʀʉʊɽʄʆʁ 

1. ɻʇ çʍʘʨʴʢʦʚʩʢʘʷ ʣʝʩʥʘʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʩʪʘʥʮʠʷè 

2. ʋʢʨʘʠʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʮʠʠ 

ʠʤ. ɻ. ʅ. ɺr ʩʦʮʢʦʛʦ 

ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ ʚʳʨʘʱʠʚʘʥʠʠ ʩʝʷʥʮʝʚ ʜʫʙʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʩ 

ʟʘʢʨʳʪʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ ʚ ʢʦʥʪʝʡʥʝʨʘʭ ʠʟ ʘʛʨʦʚʦʣʦʢʥʘ ʤʠʢʨʦʙʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʚ ʪʝʯʝʥʠʝ 2011ï2014 ʛʛ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠ ʚ ʪʝʧʣʠʯʥʦʤ ʢʦʤʧʣʝʢʩʝ ɼʘʥʠʣʦʚʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʛʦ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʋʢʨʅʀʀʃʍɸ ʥʘ ʦʪʢʨʳʪʦʤ ʧʦʣʠʛʦʥʝ ʩ ʧʦʣʠʚʦʤ. 

ʄʠʢʨʦʙʥʳʝ ʧʨʝʧʘʨʘʪʳ ʧʨʠʤʝʥʷʣʠ ʢʘʢ ʚ çʯʠʩʪʦʤè ʚʠʜʝ, ʪʘʢ ʠ ʩ ʜʦʙʘʚʣʝʥʠʝʤ ʛʫʤʠʥʦʚʳʭ ʠ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʦʜʢʦʨʤʢʘ ʵʪʠʤʠ ʧʨʝʧʘʨʘʪʘʤʠ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ 

ʫʣʫʯʰʝʥʠʶ ʨʦʩʪʘ ʥʘʜʟʝʤʥʦʡ ʯʘʩʪʠ ʩʝʷʥʮʝʚ, ʘ ʪʘʢʞʝ ʠʭ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʢʦʥʪʨʦʣʴʥʳʤ 

ʚʘʨʠʘʥʪʦʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʩʘʜʦʯʥʳʡ ʤʘʪʝʨʠʘʣ ʩ ʟʘʢʨʳʪʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ, ʤʠʢʨʦʙʥʳʝ ʧʨʝʧʘʨʘʪʳ, 

ʚʳʩʦʪʘ ʩʝʷʥʮʝʚ, ʜʠʘʤʝʪʨ ʢʦʨʥʝʚʦʡ ʰʝʡʢʠ. 
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ʃ. ɺ. ɼɽʄôʗʅɽʅʂʆ
*
 

ʉʊɸʅ ʃɯʉʆɺʀʍ ʂʋʃʔʊʋʈ ʊɸ ʇɽʈʉʇɽʂʊʀɺʀ ʇʈʀʈʆɼʅʆɻʆ ʇʆʅʆɺʃɽʅʅʗ 

ʃɯʉɯɺ ɺ ʋʄʆɺɸʍ ʅʆɺɻʆʈʆɼ-ʉɯɺɽʈʉʔʂʆɻʆ ʇʆʃɯʉʉʗ 
ɼʇ çʅʦʚʛʦʨʦʜ-ʉʽʚʝʨʩʴʢʘ ʣʽʩʦʚʘ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʩʪʘʥʮʽʷè  

 
ʇʨʝʜʩʪʘʚʣʝʥʠʡ ʘʥaʣʽʟ ʬʦʥʜʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ 5 ʜʝʨʞʘʚʥʠʭ ʣʽʩʛʦʩʧʽʚ ʅʦʚʛʦʨʦʜ-ʉʽʚʝʨʩʴʢʦʛʦ ʇʦʣʽʩʩʷ ʟʘ ʧʝʨʽʦʜ 

1995ï2012 ʨʨ., ʷʢʽ ʚʽʜʙʠʚʘʶʪʴ ʧʣʦʱʽ ʩʪʚʦʨʝʥʠʭ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ ʪʘ ʧʣʦʱʽ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʥʘ ʧʝʨʝʣʦʛʘʭ. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʤʘʪʝʨʽʘʣʠ ʧʨʦ ʩʪʘʥ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ ʐʦʩʪʢʠʥʩʴʢʦʛʦ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʟʘ ʧʝʨʽʦʜ 1998ï

2004 ʨʨ. ʅʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʅʦʚʛʦʨʦʜ-ʉʽʚʝʨʩʴʢʦʛʦ ʇʦʣʽʩʩʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʅʦʚʛʦʨʦʜ-ʉʽʚʝʨʩʴʢʝ ʇʦʣʽʩʩʷ, ʣʽʩʦʚʽ ʢʫʣʴʪʫʨʠ, ʧʨʠʨʦʜʥʝ ʧʦʥʦʚʣʝʥʥʷ, ʧʦʨʦʜʥʠʡ ʩʢʣʘʜ,  

ʢʦʨʝʥʝʚʽ ʛʥʠʣʽ, ʰʢʽʜʥʠʢʠ ʣʽʩʫ. 

 
ɺʩʪʫʧ. ʇʦʛʽʨʰʝʥʥʷ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʣʽʩʽʚ ʫ ʨʝʟʫʣʴʪʘʪʽ ʟʥʠʞʝʥʥʷ ʾʭʥʴʦʾ ʙʽʦʣʦʛʽʯʥʦʾ 

ʩʪʽʡʢʦʩʪʽ ʪʘ ʟʥʘʯʥʽ ʧʣʦʱʽ ʟʘʛʠʙʣʠʭ ʢʫʣʴʪʫʨ ʨʽʟʥʦʛʦ ʚʽʢʫ ʪʘ ʧʦʨʦʜʥʦʛʦ ʩʢʣʘʜʫ ʟʘ ʦʩʪʘʥʥʽ 15ï

20 ʨʦʢʽʚ ʟʦʙʦʚôʷʟʫʶʪʴ ʣʽʩʽʚʥʠʢʽʚ ʧʝʨʝʛʣʷʥʫʪʠ ʽʥʩʪʨʫʢʮʽʾ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʩʪʚʦʨʝʥʥʷ 

ʰʪʫʯʥʠʭ ʣʽʩʽʚ ʫ ʚʩʽʭ ʧʨʠʨʦʜʥʠʭ ʟʦʥʘʭ ʋʢʨʘʾʥʠ, ʦʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʋʢʨʘʾʥʩʴʢʦʛʦ 

ʇʦʣʽʩʩʷ. ʋ ʂʘʨʧʘʪʘʭ ʪhʫʯʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʩʽʚ ʩʪʘʥʦʚʠʪʴ 62 % ʧʣʦʱʽ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ ʽ 

ʣʽʩʦʨʦʟʚʝʜʝʥʥʷ, ʫ ʇʦʣʽʩʩʽ ï 78 %, ʫ ʃʽʩʦʩʪʝʧʫ ï 92 %, ʫ ʉʪʝʧʫ ï 96 % [10].  

ɼʦʩʣʽʜʞʝʥʥʷʤʠ ɸ. ʌ. ɼʫʜʢʦ [6]  ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷ ʯʦʪʠʨʴʦʭ ʣʽʩʛʦʩʧʽʚ 

ʅʦʚʛʦʨʦʜ-ʉʽʚʝʨʩʴʢʦʛʦ ʇʦʣʽʩʩʷ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʣʽʩʦʚʦʤʫ ʬʦʥʜʽ ʥʠʥ̔ ʟʥʘʯʥʦ ʧʝʨʝʚʘʞʘʶʪʴ 

ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʽ ʣʽʩʠ: ʽʟ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʟʝʤʝʣʴ, ʚʢʨʠʪʠʭ ʣʽʩʦʤ (109,15 ʪʠʩ. ʛʘ), ʣʽʩʦʚʽ 

ʢʫʣʴʪʫʨʠ ʟʘʡʤʘʶʪʴ 68 %, ʧʨʠʨʦʜʥʽ ʣʽʩʠ ï 32 %. ʇʦʨʦʜʥʠʡ ʩʢʣʘʜ ʧʨʠʨʦʜʥʠʭ ʪʘ ʰʪʫʯʥʠʭ ʣʽʩʽʚ 

ʪʘʢʦʞ ʤʘʻ ʩʫʪʪʻʚʽ ʚʽʜʤʽʥʥʦʩʪʽ: ʩʝʨʝʜ ʧʨʠʨʦʜʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʩʦʩʥʦʚʽ ʟʘʡʤʘʶʪʴ ʤʝʥʰʝ 

ʧʦʣʦʚʠʥʠ 47,3 %, ʨʝʰʪʘ ʧʨʝʜʩʪʘʚʣʝʥʽ ʙʝʨʝʟʦʚʠʤʠ (24,2 %), ʜʫʙʦʚʠʤʠ (12,8 %), ʚʽʣʴʭʦʚʠʤʠ 

(5,6 %), ʦʩʠʢʦʚʠʤʠ (5,1 %) ʪʘ ʽʥʰʠʤʠ (5 %). ʋ ʛʨʫʧʽ ʰʪʫʯʥʠʭ ʥʘʩʘʜʞʝʥʴ ʯʘʩʪʢʘ ʩʦʩʥʠ ʻ 

ʤʘʡʞʝ ʫʜʚʽʯʽ ʙʽʣʴʰʦ  ʁ(82,3 %), ʥʽʞ ʫ ʧʨʠʨʦʜʥʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʩʧʨʷʤʦʚʘʥʽʩʪʶ 

ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʥʘ ʚʽʜʪʚʦʨʝʥʥʷ ʩʦʩʥʠ ʷʢ ʛʦʣʦʚʥʦʾ ʧʦʨʦʜʠ ʫ ʙʽʣʴʰʦʩʪʽ ʊʃʋ.  

ɿʘ ʩʪʚʝʨʜʞʝʥʥʷʤʠ ʜʦʩʣʽʜʥʠʢʽʚ ʣʽʩʦʚʦʾ ʩʧʨʘʚʠ [3, 8, 9, 15], ʚ ʫʤʦʚʘʭ ʩʚʽʞʠʭ ʩʫʙʦʨʽʚ 

ʂʠʾʚʩʴʢʦʛʦ, ʏʝʨʥʽʛʽʚʩʴʢʦʛʦ ʪʘ ʅʦʚʛʦʨʦʜ-ʉʽʚʝʨʩʴʢʦʛʦ ʇʦʣʽʩʩʷ ʥʝʚʨʦʞʘʡʥʠʭ ʨʦʢʽʚ ʫ 

ʥʦʨʤʘʣʴʥʠʭ ʩʦʩʥʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ ʥʝ ʙʫʚʘʻ. ɼʣʷ ʫʩʧʽʰʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʩʦʩʥʠ ʥʘʡʙʽʣʴʰʝ 

ʟʥʘʯʝʥʥʷ ʤʘʻ ʚʦʣʦʛʽʩʪʴ ʧʨʦʪʷʛʦʤ ʚʝʩʥʷʥʦ-ʣʽʪʥʴʦʛʦ ʧʝʨʽʦʜʫ, ʤʝʥʰʝ ï ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʽ 

ʦʙʥʘʩʽʥʝʥʥʷ. ʅʘʡʢʨʘʱʠʤʠ ʫʤʦʚʘʤʠ ʜʣʷ ʧʨʠʨʦʜʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʩʦʩʥʠ ʫ ʇʦʣʽʩʩʽ ʚʚʘʞʘʶʪʴʩʷ 

ʣʽʩʦʩʽʢʠ ʟʘʚhʠʨhʢʠ ʜʦ 50 ʤ (ʧʨʠ ʥʘʧʨʷʤʢʫ ʨʫʙʢʠ ʟʽ ʩʭʦʜʫ ʥʘ ʟʘʭʽʜ), ʚʽʢʥʘ ʛʨʫʧʦʚʦ-

ʚʠʙʽʨʢʦʚʠʭ ʪʘ ʩʤʫʛʠ ʩʤʫʛʦʚʦ-ʧʦʩʪʫʧʦʚʠʭ ʨʫʙʦʢ ʥʘ ʧʨʠʪʽʥʝʥʠʭ ʩʪʽʥʘʤʠ ʣʽʩʫ ʜʽʣʷʥʢʘʭ ʽʟ 

ʨʽʟʥʦʪʨʘʚʥʠʤ ʧʦʢʨʠʚʦʤ. ɿʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʧʨʠʨʦʜʥʦʛʦ ʚʽʜʪʚʦʨʝʥʥʷ ʣʽʩʽʚ ʚʠʤʘʛʘʻ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʘʩʽʥʥʻʥʦʰʝʥʥʷ, ʧʨʦʚʝʜʝʥʥʷ ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʙʨʦʙʽʪʢʫ ˇʨʫʥʪʫ: ʥʘ ʟʘʜʝʨʥʽʣʠʭ 

ʚʠʨʫʙʢʘʭ ï ʙʦʨʦʟʥʘʤʠ ʽʟ ʚʽʜʩʪʘʥʥʶ ʤʽʞ ʮʝʥʪʨʘʤʠ 3ʤ; ʥʘ ʩʚʽʞʠʭ ʥʝʟʘʜʝʨʥʽʣʠʭ ʚʠʨʫʙʢʘʭ ï 

ʜʠʩʢʫʚʘʥʥʷʤ ʩʤʫʛʘʤʠ ʘʙʦ ʩʫʮʽʣʴʥʠʤ; ʩʚʦʻʯʘʩʥʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʦʩʚʽʪʣʝʥʥʷ ʧʽʜʨʦʩʪʫ ʚʽʜ 

ʟʘʪʽʥʝʥʥʷ ʣʠʩʪʷʥʠʤʠ ʧʦʨʦʜʘʤʠ [8, 9, 15].   

ʅʘ ʪʝʨʠʪʦʨʽʾ ɾʠʪʦʤʠʨʩʴʢʦʛʦ ʇʦʣʽʩʩʷ ʚʩʪʘʥʦʚʣʝʥʽ ʧʝʚʥʽ ʢʘʪʝʛʦʨʽʾ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ, 

ʟʨʫʙʠ ʷʢʠʭ ʤʦʞʫʪʴ ʫʩʧʽʰʥʦ ʚʽʜʥʦʚʣʶʚʘʪʠʩ ̫ ʮʽʥʥʠʤʠ ʜʝʨʝʚʥʠʤʠ ʧʦʨʦʜʘʤʠ (ʩʦʩʥʦʶ ʪʘ 

ʜʫʙʦʤ) ʧʨʠʨʦʜʥʠʤ ʰʣʷʭʦʤ. ʅʘʩʘʤʧʝʨʝʜ ʮʝ ʩʝʨʝʜʥʴʦʧʦʚʥʦʪʥʽ ʯʠʩʪʽ ʘʙʦ ʤʽʰʘʥʽ ʩʦʩʥʷʢʠ 

(ʚʽʜʥʦʩʥʘ ʧʦʚʥʦʪʘ 0,5ï0,6) ʽʟ ʨʽʜʢʠʤ ʪʨʘʚôʷʥʠʤ ʧʦʢʨʠʚʦʤ (ʚʝʨʝʩ (Calluna vulgaris (L.) Hill. ), 

ʙʨʫʩʥʠʮʷ (Vaccinium vitis-idaea L.), ʟʝʣʝʥʽ ʤʦʭʠ), ʜʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʧʝʨʝʜʥʻ ʧʦʥʦʚʣʝʥʥʷ 

ʩʦʩʥʠ, ʪʘ ʩʚʽʞʽ ʟʨʫʙʠ ʽʟ ʤʝʨʪʚʠʤ ʪʨʘʚôʷʥʠʤ ʧʦʢʨʠʚʦʤ  ʧʽʩʣʷ ʨʫʙʘʥʴ ʚʠʩʦʢʦʧʦʚʥʦʪʥʠʭ 

ʩʦʩʥʷʢʽʚ (ʊʃʋ ï ɸ2, ɺ2-3). ʇʨʠʨʦʜʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʜʫʙʘ ʥʘʩʽʥʥʻʚʠʤ ʰʣʷʭʦʤ ʤʦʞʣʠʚʝ ʫ 

ʤʽʰʘʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʩʦʩʥʠ ʡ ʜʫʙʘ ʪʘ ʚ ʯʠʩʪʠʭ ʜʫʙʥʷʢʘʭ ʟʘ ʧʦʚʥʦʪʠ ʥʘʩʘʜʞʝʥʴ 0,6ï0,7 ʫ 

ʊʃʋ ʉ2, ɼ2 ʽʟ ʨʽʜʢʠʤ ʧʽʜʣʽʩʢʦʤ ʽ ʧʝʨʝʚʘʞʘʥʥʷʤ ʫ ʪʨʘʚôʷʥʦʤʫ ʧʦʢʨʠʚʽ ʷʛʣʠʮʽ (Aegopodium 

podagraria L.) [1]. 

                                                 
*
 É ʃ. ɺ. ɼʝʤôʷʥʝʥʢʦ, 2015 
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ʄʝʪʘ ʨʦʙʦʪʠ ï ʘʥʘʣʽʟ ʷʢʦʩʪʽ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ ʪʘ ʚʠʚʯʝʥʥʷ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʩʘʤʦʩʽʚʫ 

ʦʩʥʦʚʥʠʭ ʣʽʩʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʧʦʨʽʜ ʫ ʨʽʟʥʠʭ ʝʢʦʪʦʧʘʭ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʪʘ ʟʝʤʝʣʴ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ (ʧʝʨʝʣʦʛʽʚ) ʅʦʚʛʦʨʦʜ-ʉʽʚʝʨʩʴʢʦʛʦ ʇʦʣʽʩʩʷ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʽʙʨʘʥʦ ʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʪʘʢ̔ ʜʘʥʽ: ʬʦʥʜʦʚʽ 

ʤʘʪʝʨʽʘʣʠ 5 ʜʝʨʞʘʚʥʠʭ ʣʽʩʦʚʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʅʦʚʛʦʨʦʜ-ʉʽʚʝʨʩʴʢʦʛʦ ʇʦʣʽʩʩʷ ʟʘ ʧʝʨʽʦʜ 1995ï

2012 ʨʨ., ʷʢʽ ʚʽʜʙʠʚʘʶʪʴ ʧʣʦʱʽ ʩʪʚʦʨʝʥʠʭ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ ʪʘ ʯʘʩʪʢʦʚʠʭ ʢʫʣʴʪʫʨ ʫ ʣʽʩʦʚʦʤʫ 

ʬʦʥʜʽ ʪʘ ʧʣʦʱʽ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʥʘ ʧʝʨʝʣʦʛʘʭ; ʤʘʪʝʨʽʘʣʠ ʧʨʦ ʩʪʚʦʨʝʥʥʷ ʽ ʩʪʘʥ ʣʽʩʦʚʠʭ 

ʢʫʣʴʪʫʨ ʐʦʩʪʢʠʥʩʴʢʦʛʦ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʟʘ ʧʝʨʽʦʜ 1998ï2004 ʨʨ. ʥʘ ʟʝʤʣʷʭ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ; ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ 

ʅʦʚʛʦʨʦʜ-ʉʽʚʝʨʩʴʢʦʛʦ ʇʦʣʽʩʩʷ; ʝʣʝʢʪʨʦʥʥʫ ʙʘʟʫ ʜʘʥʠʭ ʥʘʩʘʜʞʝʥʴ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʚ 

ʦʩʝʨʝʜʢʘʭ ʢʦʨʝʥʝʚʦʾ ʛʫʙʢʠ ʏʝʨʥʽʛʽʚʩʴʢʦʛʦ ʆʋʃʄɻ. ʇʦʣʽʩʴʢʘ ʧʨʦʚʽʥʮʽʷ; ʜʦʚʽʜʢʫ ʋʧʨʘʚʣʽʥʥʷ 

ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʨʦʟʚʠʪʢʫ ʚ ʅʦʚʛʦʨʦʜ-ʉʽʚʝʨʩʴʢʦʤʫ ʨʘʡʦʥ ̔ ʟʘ 2001ï2013 ʨʨ.; ʜʦʚʽʜʢʫ 

ʋʧʨʘʚʣʽʥʥʷ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ ʨʦʟʚʠʪʢʫ ʚ ʏʝʨʥʽʛʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ, 2013. ʇʨʦʙʥʽ ʧʣʦʱʽ ʚ 

ʧʨʠʨʦʜʥʠʭ ʤʦʣʦʜʥʷʢʘʭ ʟʘʢʣʘʜʝʥʽ ʟʛʽʜʥʦ ʽʟ ʉʆʋ 02.02-37-476:2006. ɺʠʢʦʨʠʩʪʘʥʦ 

ʩʪʘʪʠʩʪʠʯʥʠʡ ʤʝʪʦʜ ʜʦʩʣʽʜʞʝʥʴ, ʤʝʪʦʜʠ ʯʘʩʦʚʦʛʦ ʪʘ ʝʢʦʥʦʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʤʘʪʝʨʽʘʣʽʚ 

ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷ [16ï20] ʧʨʦʪʷʛʦʤ 

ʚʽʩʽʤʥʘʜʮʷʪʠ ʨʦʢʽʚ ʫ 5 ʣʽʩʦʚʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʅʦʚʛʦʨʦʜ-ʉʽʚʝʨʩʴʢʦʛʦ ʇʦʣʽʩʩʷ ʩʪʚʦʨʝʥʦ 

10654,2 ʛʘ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ. ɯʟ ʥʠʭ ʧʝʨʝʚʝʜʝʥʦ ʜʦ ʟʝʤʝʣʴ, ʚʢʨʠʪʠʭ ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ, 

ʤʘʡʞʝ 6868 ʛʘ, ʱʦ ʩʪʘʥʦʚʠʪʴ 64,4 %. ʄʘʡʞʝ 48 % ʧʣʦʱ ʩʪʚʦʨʝʥʠʭ ʢʫʣʴʪʫʨ ʧʝʨʝʚʝʜʝʥʽ ʜʦ 

ʚʢʨʠʪʠʭ ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʟʝʤʝʣʴ ʟʘ ʜʨʫʛʠʤ ʢʣʘʩʦʤ ʷʢʦʩʪʽ, 30 % ï  ʟʘ ʪʨʝʪʽʤ, ʽ ʣʠʰʝ 20 % 

(ʧô̫ ʪʘ ʯʘʩʪʠʥʘ) ï ʟʘ ʧʝʨʰʠʤ (ʪʘʙʣ. 1).  
ʊʘʙʣʠʮʷ 1 

ʇʣʦʱʽ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ, ʩʪʚʦʨʝʥʽ ʥʘ ʟʝʤʣʷʭ ʅʦʚʛʦʨʦʜ-ʉʽʚʝʨʩʴʢʦʛʦ ʇʦʣʽʩʩʷ ʧʨʦʪʷʛʦʤ 1995 ï 2012 ʨʨ. 

ʅʘʟʚʘ ʣʽʩʦʚʠʭ 

ʛʦʩʧʦʜʘʨʩʪʚ 

ʜʝʨʞʘʚʥʦʾ ʬʦʨʤʠ 

ʚʣʘʩʥʦʩʪʽ 

ʉʪʚʦʨʝʥʦ 

ʢʫʣʴʪʫʨ, ʛʘ 

ʇʝʨʝʚʝʜʝʥʦ, ʛʘ/% 
ʉʧʠ-

ʩʘʥʦ, 

ʛʘ 

ɿʘʣʠʰʠ-

ʣʠʩ̫ ʥʝ 

ʧʝʨʝʚʝ-

ʜʝʥʠʤʠ, ʛʘ 
ʫʩʴʦʛʦ, ʛʘ 

ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘ ʢʣʘʩʘʤʠ ʷʢʦʩʪʽ, ʛʘ 

1 2 3 

ʅʦʚʛʦʨʦʜ-

ʉʽʚʝʨʩʴʢʝ  
1999,0 1727,4 

358,0 

20,7 

788,1 

45,7 

581,3 

33,6 

98,4 

5,7 
665,9 

ʉʝʤʝʥʽʚʩʴʢʝ   2201,2 1386,5 
386,1 

27,8 

723,1 

52,2 

277,3 

20,0 
ï 814,7 

ʉʚʝʩʴʢʝ  2301,0 1664,0 
215,0 

12,9 

984,0 

59,2 

465,0 

27,9 
ï 635,0 

ʉʝʨʝʜʠʥʦ- 

ɹʫʜʩʴʢʝ  
1657,0 1115,0 

310,0 

27,8 

507,0 

45,5 

298,0 

26,7 

5,0 

0,4 
5,0 

ʐʦʩʪʢʽʥʩʴʢʝ 2194,0 975,0 
230,0 

17,6 

278 

21,2 

467,0 

35,6 

186 

14,2 
683,0 

ʈʘʟʦʤ 10654,2 
6867,9 

100 

1499,1 

21,8 

3280,2 

47,8 

2088,6 

30,4 

289,4 

4,2 
2803,6 

 

ɺ ʫʤʦʚʘʭ ʩʚʽʞʦʛʦ ʪʘ ʚʦʣʦʛʦʛʦ ʙʦʨʽʚ ʧʝʨʝʚʘʞʘʻ ʩʦʩʥʘ ʟʚʠʯʘʡʥʘ (Pinus sylvestris L.), ʩʢʣʘʜ 

ʧʦʨʽʜ ʧʽʜ ʯʘʩ ʧʝʨʝʚʝʜʝʥʥʷ ʫ ʟʝʤʣʽ, ʚʢʨʠʪʽ ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ, ʪʘʢʠʡ: 10ʉʟ, 9ʉʟ1ɹʧ, 8ʉʟ2ɹʧ; 

ʫ ʩʚʽʞʠʭ ʪʘ ʚʦʣʦʛʠʭ ʩʫʙʦʨʘʭ ï 7ʉʟ3ɹʧ, 8ʉʟ2ɹʧ; ʫ ʩʚʽʞʠʭ ʪʘ ʚʦʣʦʛʠʭ ʩʫʛʨʫʜʘʭ ʧʝʨʝʚʘʞʘʻ 

ʷʣʠʥʘ ʻʚʨʦʧʝʡʩʴʢʘ: 10ʗʣʻ, 7ɹʧ3ʗʣʻ. ɹʽʣʴʰʽʩʪʴ ʤʦʥʦʢʫʣʴʪʫʨ, ʩʪʚʦʨʝʥʠʭ ʫ ʨʝʛʽʦʥʽ ʜʦʩʣʽʜʞʝʥʴ 

ʚ ʫʤʦʚʘʭ ɺ2-3, ʉ2-3, ʯʝʨʝʟ ʪʨʠ-ʯʦʪʠʨʠ ʨʦʢʠ ʤʘʶʪʴ ʫ ʩʢʣʘʜʽ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʩʫʧʫʪʥʽ 

ʧʦʨʦʜʠ:  ʫ ʩʚʽʞʠʭ ʛʽʛʨʦʪʦʧʘʭ ï ʙʝʨʝʟʫ ʧʦʚʠʩʣʫ (Betula pendula Roth.) ʪʘ ʜʫʙ ʟʚʠʯʘʡʥʠʡ 

(Quercus robur L.), ʫ ʚʦʣʦʛʠʭ ï ʚʽʣʴʭʫ ʯʦʨʥʫ (Alnus glutinosa (L.) Gaerth.) ʪʘ ʦʩʠʢʫ (Populus 

tremula L.) ʫ ʢʽʣʴʢʦʩʪʽ 15,0ï25,0 ʪʠʩ. ʰʪĀʛʘ
-1
, ʱʦ ʻ ʜʦʩʪʘʪʥʽʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʩʢʣʘʜʥʠʭ 

ʟʤʽʰʘʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ. ɹʝʨʝʟʘ, ʚʽʣʴʭʘ ʪʘ ʦʩʠʢʘ ʚʭʦʜʷʪʴ ʜʦ ʧʝʨʰʦʛʦ ʷʨʫʩʫ, ʜʫʙ ʟʚʠʯʘʡʥʠʡ 

ʬʦʨʤʫʻ ʜʨʫʛʠʡ ʷʨʫʩ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʜʽʶʯʦʾ ʽʥʩʪʨʫʢʮʽʾ [10], ʣʽʩʦʢʫʣʴʪʫʨʥʠʤ ʬʦʥʜʦʤ ʻ ʟʨʫʙʠ ʫʪʚʦʨʝʥʽ ʚʥʘʩʣʽʜʦʢ 

ʨʫʙʦʢ ʛʦʣʦʚʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʩʫʮʽʣʴʥʠʭ ʩʘʥʽʪʘʨʥʠʭ ʨʫʙʦʢ. ʇʽʜʛʦʪʫʚʘʥʥʷ ˇʨʫʥʪʫ 

ʧʨʦʚʦʜʠʪʴʩʷ  ʤʝʭʘʥʽʟʦʚʘʥʦ ʪʨʘʢʪʦʨʦʤ ʽʟ ʧʣʫʛʦʤ ʇʂʃ-70 ʙʦʨʦʟʥʘʤʠ, ʧʦʩʘʜʢʘ ʢʫʣʴʪʫʨ ʨʫʢʘʤʠ 
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ʧʽʜ ʤʝʯ ʂʦʣʝʩʦʚʘ ʪʘ ʤʝʭʘʥʽʟʦʚʘʥʦ ʄʃʋ-1 ï ʟʘ ʩʭʝʤʘʤʠ 2,0 Ĭ 0,5 ʤ, 2,5 Ĭ 0,5 ʤ, 2,5 Ĭ 0,7 ʤ ï 

ʜʣʷ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʪʘ 3,0 Ĭ 0,7ï1,0 ʤ ï ʜʣʷ ʷʣʠʥʠ ʻʚʨʦʧʝʡʩʴʢʦʾ (ʈʽʩʝʘ abies (L.) Karst.).  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʥʘʷʚʥʽʩʪʴ ʟʥʘʯʥʠʭ ʣʽʩʦʢʫʣʴʪʫʨʥʠʭ ʧʣʦʱ ʟ ʚʽʜʥʦʩʥʦ ʙʘʛʘʪʠʤʠ ʪʘ 

ʙʘʛʘʪʠʤʠ ʣʽʩʦʨʦʩʣʠʥʥʠʤʠ ʫʤʦʚʘʤʠ, ʜʫʙ ʟʚʠʯʘʡʥʠʡ ʫ ʢʫʣʴʪʫʨʘʭ ʚʠʨʦʱʫʶʪʴ ʥʘ ʟʦʚʩʽʤ 

ʥʝʟʥʘʯʥʠʭ ʧʣʦʱʘʭ ʫ ʟʚôʷʟʢʫ ʽʟ ʚʝʣʠʢʠʤʠ ʚʠʪʨʘʪʘʤʠ ʥʘ ʜʦʛʣʷʜʠ ʪʘ ʥʠʟʴʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ 

ʥʘʩʘʜʞʝʥʴ ʯʝʨʝʟ ʧʦʰʢʦʜʞʝʥʥʷ ʤʦʣʦʜʠʭ ʢʫʣʴʪʫʨ ʨʘʥʥʴʦʚʝʩʥʷʥʠʤʠ ʟʘʤʦʨʦʟʢʘʤʠ. ɺʽʜʦʤʦ, ʱʦ 

ʜʫʙ ʫ ʧʝʨʰʽ ʨʦʢʠ ʞʠʪʪʷ, ʦʩʦʙʣʠʚʦ ʫ ʧʽʚʥʽʯʥʠʭ ʨʝʛʽʦʥʘʭ, ʧʦʪʨʝʙʫʻ çʰʫʙʠè, ʫ ʷʢʦʩʪʽ ʷʢʦʾ ʤʘʻ 

ʚʠʩʪʫʧʘʪʠ ʧʨʠʨʦʜʥʝ ʧʦʥʦʚʣʝʥʥʷ ʽʟ ʰʚʠʜʢʦʨʦʩʣʠʭ ʣʠʩʪʷʥʠʭ ʧʦʨʽʜ (ʙʝʨʝʟʠ, ʦʩʠʢʠ, ʣʠʧʠ, ʢʣʝʥʫ 

ʪʘ ʽʥ.), ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʷʢʦʾ ʥʝʦʙʭʽʜʥʽ 3ï5 ʨʦʢʽʚ ʜʦ ʩʘʜʽʥʥʷ ʢʫʣʴʪʫʨ ʜʫʙʘ. ɸʣʝ ʜʽʶʯʦʶ 

ʽʥʩʪʨʫʢʮʽʻʶ [10] ʟʘʣʽʩʝʥʥʷ ʟʨʫʙʽʚ ʧʝʨʝʜʙʘʯʝʥʦ ʫ ʨʽʢ ʧʨʦʚʝʜʝʥʥʷ ʨʫʙʢʠ ʘʙʦ ʥʘ ʥʘʩʪʫʧʥʠʡ ʨʽʢ, 

ʱʦ ʥʝ ʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʜʨʫʛʦʨʷʜʥʠʭ ʧʦʨʽʜ, ʪʠʤ 

ʙʽʣʴʰʝ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ. ʅʘ ʥʝ ʟʘʭʠʱʝʥʠʭ ʣʠʩʪʷʥʠʤʠ ʧʦʨʦʜʘʤʠ 

ʜʽʣʷʥʢʘʭ ʫ ʤʦʣʦʜʠʭ ʩʘʜʞʘʥʮʽʚ ʜʫʙʘ ʟʘʟʚʠʯʘʡ ʧʽʜʤʝʨʟʘʶʪʴ ʚʝʨʭʽʚʢʠ, ʨʦʩʣʠʥʠ ʧʦʯʠʥʘʶʪʴ 

ʭʚʦʨʽʪʠ ʽ ʢʫʱʠʪʠʩʴ. ʅʝʨʽʜʢʦ ʤʦʣʦʜʽ ʢʫʣʴʪʫʨʠ ʜʫʙʘ ʚʨʘʞʘʶʪʴʩʷ ʙʦʨʦʰʥʠʩʪʦʶ ʨʦʩʦʶ, 

ʭʨʫʱʘʤʠ, ʣʠʩʪʦʚʽʡʢʘʤʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʾʭʥʴʦʾ ʷʢʦʩʪʽ, ʜʦ ʯʘʩʪʢʦʚʦʾ,  ʘ ʽʥʦʜʽ ʡ ʜʦ 

ʧʦʚʥʦʾ ʟʘʛʠʙʝʣʽ.  

ɺʽʜʥʦʩʥʦ ʜʦʙʨʝ ʨʦʩʪʝ ʜʫʙ ʫ ʜʨʫʛʦʤʫ ʷʨʫʩʽ ʧʨʠʨʦʜʥʠʭ ʟʤʽʰʘʥʠʭ ʥʘʩʘʜʞʝʥʴ. ʋ ʧʝʨʰʠʡ 

ʷʨʫʩ ʚʽʥ ʚʠʭʦʜʠʪʴ ʜʦ 60ï80 ʨʦʢʽʚ, ʘʣʝ ʧʦʯʠʥʘʻ ʩʫʭʦʚʝʨʰʠʥʠʪʠ, ʽ ʧʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ 

ʜʫʙʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʧʨʠʟʥʘʯʘʶʪʴʩʷ ʜʦ ʚʽʙʽʨʢʦʚʠʭ ʪʘ ʩʫʮʽʣʴʥʠʭ ʩʘʥʽʪʘʨʥʠʭ ʨʫʙʦʢ ʫ ʚʽʮʽ 65ï

75 ʨʦʢʽʚ. ʋ ʪʘʢʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʣʽʩʦʚʽ ʛʦʩʧʦʜʘʨʩʪʚʘ ʦʪʨʠʤʫʶʪʴ ʜʝʨʝʚʠʥʠ ʜʫʙʘ ʤʝʥʰʝ ʥʽʞ 

50 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʟʘʧʘʩʫ ʜʝʨʝʚʠʥʠ, ʘ ʚʠʭʽʜ ʜʽʣʦʚʦʾ ʜʝʨʝʚʠʥʠ ʩʪʘʥʦʚʠʪʴ ʥʝ ʙʽʣʴʰʝ ʥʽʞ 10 %. 

ʉʫʜʷʯʠ ʟʽ ʩʢʣʘʜʫ ʧʦʨʽʜ ʜʝʨʝʚʦʩʪʘʥʽʚ, ʥʘ ʟʝʤʣʷʭ, ʚʢʨʠʪʠʭ ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ [2, 16, 17, 

21], ʫʩʠʭʘʥʥʷ ʜʫʙʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝ ʣʠʰʝ ʚ ʯʠʩʪʠʭ ʜʽʙʨʦʚʘʭ, ʘ ʡ ʫ ʟʤʽʰʘʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ. 

ʇʨʠʯʠʥʠ ʚʩʠʭʘʥʥʷ ʜʫʙʘ ʚ ʨʝʛʽʦʥʽ ʥʝ ʚʠʚʯʘʣʠ, ʽ ʥʘ ʩʴʦʛʦʜʥʽ ʮʝ ʧʠʪʘʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ ʜʫʞʝ 

ʘʢʪʫʘʣʴʥʠʤ.  

ʅʘʡʙʽʣʴʰʽ ʧʣʦʱʽ ʟʘʛʠʙʣʠʭ ʽ ʩʧʠʩʘʥʠʭ ʢʫʣʴʪʫʨ ʤʘʁʪʴ ʐʦʩʪʢʠʥʩʴʢʝ (14,2 % ʚʽʜ ʧʣʦʱʽ 

ʩʪʚʦʨʝʥʠʭ) ʪʘ ʅʦʚʛʦʨʦʜ-ʉʽʚʝʨʩʴʢʝ ʃɻ (5,7 %). ʋ ʜʚʦʭ ʣʽʩʦʚʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ, ʉʝʤʝʥʽʚʩʴʢʦʤʫ 

ʪʘ ʉʚʝʩʴʢʦʤʫ, ʩʧʠʩʘʥʠʭ ʢʫʣʴʪʫʨ ʧʨʦʪʷʛʦʤ 19 ʨʦʢʽʚ ʚʟʘʛʘʣʽ ʥʝʤʘʻ, ʫ ʉʝʨʝʜʠʥʦ-ɹʫʜʩʴʢʦʤʫ ï 

ʣʠʰʝ 5 ʛʘ. ɿʥʘʯʥʽ ʧʣʦʱʽ ʚʽʜʥʝʩʝʥʽ ʜʦ ʟʘʛʠʙʣʠʭ ʢʫʣʴʪʫʨ ʩʪʘʨʰʦʛʦ ʚʽʢʫ. ɺʦʥʠ ʩʪʘʥʦʚʣʷʪʴ 12 % 

ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ (3473 ʛʘ), ʱʦ ʫ 3 ʨʘʟʠ ʧʝʨʝʚʠʱʫʻ ʢʽʣʴʢʽʩʪʴ ʩʧʠʩʘʥʠʭ ʢʫʣʴʪʫʨ ʤʦʣʦʜʦʛʦ 

ʚʽʢʫ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 10 ʨʦʢʽʚ. ʊʘʢʝ ʷʚʠʱʝ ʧʦʚôʷʟʘʥʝ ʟʽ ʩʢʣʘʜʥʽʩʪʶ ʫ ʩʧʠʩʘʥʥʽ ʟʘʛʠʙʣʠʭ 

ʢʫʣʴʪʫʨ ʤʦʣʦʜʦʛʦ ʚʽʢʫ. ʋ ʟʚôʷʟʢʫ ʽʟ ʚʽʜʜʘʣʝʥʽʩʪʶ ʨʘʡʦʥʥʠʭ ʮʝʥʪʨʽʚ ʅʦʚʛʦʨʦʜ-ʉʽʚʝʨʩʴʢʦʛʦ 

ʇʦʣʽʩʩʷ ʚʽʜ ʦʙʣʘʩʥʦʛʦ ʮʝʥʪʨʫ ʩʧʠʩʘʥʥʷ ʟʘʛʠʙʣʠʭ ʢʫʣʴʪʫʨ, ʷʢʝ ʟʘʪʚʝʨʜʞʫʻʪʴʩʷ ʦʙʣʘʩʥʠʤ 

ʬʽʪʦʧʘʪʦʣʦʛʦʤ, ʻ ʧʨʦʙʣʝʤʘʪʠʯʥʠʤ. ʊʦʤʫ ʯʘʩʪʦ ʟʘʛʠʙʣʽ ʢʫʣʴʪʫʨʠ ʥʝ ʩʧʠʩʫʶʪʴ, ʘ ʩʪʘʚʣʷʪʴ ʜʦ 

ʨʦʟʨʷʜʫ ʜʦʧʦʚʥʝʥʥʷ, ʢʽʣʴʢʽʩʪʴ ʷʢʦʛʦ ʢʦʞʥʦʛʦ ʨʦʢʫ ʢʦʣʠʚʘʻʪʴʩʷ ʫ ʤʝʞʘʭ 5ï40 % [2]. ɿʛʽʜʥʦ ʟ 

ʘʢʪʘʤʠ ʩʧʠʩʘʥʥʷ, ʧʨʠʯʠʥʘʤʠ ʟʘʛʠʙʝʣʽ ʢʫʣʴʪʫʨ ʻ ʦʙôʻʢʪʠʚʥʽ ï ʧʦʰʢʦʜʞʝʥʥʷ ʭʚʦʨʦʙʘʤʠ ʪʘ 

ʰʢʽʜʥʠʢʘʤʠ (ʪʨʘʚʥʝʚʠʤ ʭʨʫʱʝʤ), ʜʠʢʠʤʠ ʪʚʘʨʠʥʘʤʠ ʪʘ ʧʦʞʝʞʘʤʠ.  

ɿʘ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʤʘʪʝʨʽʘʣʽʚ ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷ ʩʪʦʩʦʚʥʦ ʣʽʩʦʚʠʭ 

ʢʫʣʴʪʫʨ ʪʨʴʦʭ ʣʽʩʛʦʩʧʽʚ ʅʦʚʛʦʨʦʜ-ʉʽʚʝʨʩʴʢʦʛʦ ʇʦʣʽʩʩʷ (ʉʝʤʝʥʽʚʩʴʢʝ, ʐʦʩʪʢʠʥʩʴʢʝ ʪʘ 

ʅʦʚʛʦʨʦʜ-ʉʽʚʝʨʩʴʢʝ) ʟʘ ʧʝʨʽʦʜ ʽʟ 1997 ʧʦ 2008 ʨʨ. ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʫʣʴʪʫʨʠ ʩʦʩʥʠ ʧʨʠ 

ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʽ, ʧʦʧʝʨʝʜʥʠʢʘʤʠ ʷʢʠʭ ʙʫʣʠ ʧʨʠʨʦʜʥʽ ʜʝʨʝʚʦʩʪʘʥʠ (ʚʽʢ 75ï100 ʨʦʢʽʚ, ʩʢʣʘʜ 

10ʉʟ, 10ʉʟ + ɹʧ +ɼʟ, ʧʦʚʥʦʪʘ 0,6ï0,4), ʻ ʟʥʘʯʥʦ ʩʪʽʡʢʽʰʠʤʠ ʙʽʦʣʦʛʽʯʥʦ, ʥʽʞ ʢʫʣʴʪʫʨʠ ʜʨʫʛʦʛʦ 

ʧʦʢʦʣʽʥʥʷ. ʋ ʧʝʨʰʠʭ ʥʝʟʥʘʯʥʽ ʟʘ ʧʣʦʱʘʤʠ ʦʩʝʨʝʜʢʠ ʢʦʨʝʥʝʚʦʾ ʛʫʙʢʠ ʟôʷʚʣʷʶʪʴʩʷ ʫ ʚʽʮʽ 55ï

85 ʨʦʢʽʚ ʽ ʣʠʰʝ ʫ ʚʠʩʦʢʦʧʦʚʥʦʪʥʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ (ʧʦʚʥʦʪʘ 0,72 ï 0,9 ʦʜ.), ʫ ʜʨʫʛʠʭ ï ʦʩʝʨʝʜʢʠ 

ʤʘʩʦʚʦʛʦ ʚʩʠʭʘʥʥʷ ʚʠʥʠʢʘʶʪʴ ʽ ʨʦʟʧʘʜ ʥʘʩʘʜʞʝʥʴ ʧʦʯʠʥʘʻʪʴʩʷ ʽʟ 40 ʨʦʢʽʚ, ʫ ʢʫʣʴʪʫʨʘʭ 

ʪʨʝʪʴʦʾ ʛʝʥʝʨʘʮʽʾ, ʷʢʽ ʩʪʚʦʨʝʥʽ ʧʽʩʣʷ ʩʫʮʽʣʴʥʠʭ ʩʘʥʽʪʘʨʥʠʭ ʨʫʙʦʢ, ʦʩʝʨʝʜʢʠ ʢʦʨʝʥʝʚʦʾ ʛʥʠʣʽ 

ʟôʷʚʣʷʶʪʴʩʷ ʚʞʝ ʫ ʩʝʤʠʨʽʯʥʦʤʫ ʚʽʮʽ. ʂʫʣʴʪʫʨʠ ʩʦʩʥʠ, ʩʪʚʦʨʝʥʽ ʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʟʝʤʣʷʭ, ʪʘʢʦʞ ʤʘʩʦʚʦ ʚʨʘʞʘʶʪʴʩʷ ʢʦʨʝʥʝʚʦʶ ʛʫʙʢʦʶ ʫ ʚʽʮʽ 28ï66 ʨʦʢʽʚ ʽ  ʧʨʠʟʥʘʯʘʶʪʴʩʷ ʜʦ 

ʩʫʮʽʣʴʥʠʭ ʩʘʥʽʪʘʨʥʠʭ ʨʫʙʦʢ [2].   

ʗʩʢʨʘʚʠʤ ʧʨʠʢʣʘʜʦʤ ʥʠʟʴʢʦʾ ʙʽʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʤʦʥʦʢʫʣʴʪʫʨ ʻ ʤʘʩʦʚʝ ʚʩʠʭʘʥʥʷ 

ʷʣʠʥʥʠʢʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʅʦʚʛʦʨʦʜ-ʉʽʚʝʨʩʴʢʦʛʦ ʇʦʣʽʩʩʷ, ʜʝ ʾʭʥ ̫ʧʣʦʱʘ ʩʪʘʥʦʚʠʪʴ 3388 ʛʘ. ʋ 

ʣʽʩʦʚʦʤʫ ʬʦʥʜʽ ɼʇ çʅʦʚʛʦʨʦʜ-ʉʽʚʝʨʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè ʾʭʥ ̔ ʧʣʦʱʽ ʥʘʡʙʽʣʴʰʽ ʽ 
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ʩʪʘʥʦʚʣʷʪʴ 42,4 % (1437 ʛʘ). ʇʨʦʪʷʛʦʤ 2010ï2012 ʨʨ. ʫʩʠʭʘʥʥʷ ʟʘʟʥʘʣʠ 333 ʛʘ (23,2 %) 

ʷʣʠʥʥʠʢʽʚ ʫ ʚʽʮʽ 33ï89 ʨʦʢʽʚ ʽʟ ʯʘʩʪʢʦʶ ʷʣʠʥʠ ʫ ʩʢʣʘʜʽ ʧʦʥʘʜ 5 ʦʜʠʥʠʮʴ [11].  

ɸʥʘʣʽʟ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʜʘʥʠʭ ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷ ʜʝʨʞʘʚʥʠʭ ʣʽʩʦʚʠʭ ʛʦʩʧʦʜʘʨʩʪʚ 

ʅʦʚʛʦʨʦʜ-ʉʽʚʝʨʩʴʢʦʛʦ ʇʦʣʽʩʩʷ ʩʪʘʥʦʤ ʥʘ 01.01.2010 ʩʚʽʜʯʠʪʴ, ʱʦ ʩʝʨʝʜ ʣʽʩʽʚ ʧʽʜʧʨʠʻʤʩʪʚ ʟʘ 

ʧʣʦʱʝʶ ʧʝʨʝʚʘʞʘʶʪʴ ʜʝʨʝʚʦʩʪʘʥʠ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ (82,4 %), ʟ ʷʢʠʭ 15ï18 % ʧʣʦʱ ʫʨʘʞʝʥʽ 

ʢʦʨʝʥʝʚʦʶ ʛʫʙʢʦʶ. ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ï ʮʝ ʩʝʨʝʜʥʴʦʚʽʢʦʚʽ ʪʘ ʧʨʠʩʪʠʛʘʶʯʽ  

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ ʢʫʣʴʪʫʨʠ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ (ʣʽʩʠ 4 ʢʘʪʝʛʦʨʽʾ ï ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ), ʟʘʧʘʩ 

ʩʪʦʚʙʫʨʦʚʦʾ ʜʝʨʝʚʠʥʠ ʷʢʠʭ ʩʪʘʥʦʚʠʪʴ 200ï550 ʤ
3
/ʛʘ, ʧʦʚʥʦʪʘ ï 0,72ï0,86, ʙʦʥʽʪʝʪ 1ɹï2 [7].  

ʅʝʦʜʥʦʟʥʘʯʥʘ ʩʠʪʫʘʮʽʷ ʩʢʣʘʣʘʩʷ ʚ ʤʦʣʦʜʠʭ ʢʫʣʴʪʫʨʘʭ ʜʦʯʽʨʥʴʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ 

çʐʦʩʪʢʠʥʩʴʢʝ ɸʃɻè ʉʫʤʩʴʢʦʛʦ ʆʂɸʇ, ʩʪʚʦʨʝʥʠʭ ʥʘ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʠʭ ʟʝʤʣʷʭ, ʚʠʚʝʜʝʥʠʭ 

ʽʟ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ (ʪʘʙʣ. 2).  
ʊʘʙʣʠʮʷ 2 

ʉʪʘʥ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ ɼʇ çʐʦʩʪʢʠʥʩʴʢʝ ɸʃɻè, ʩʪʚʦʨʝʥʠʭ ʥʘ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʠʭ ʟʝʤʣʷʭ, 

ʚʠʚʝʜʝʥʠʭ ʽʟ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ, ʟʘ ʧʝʨʽʦʜ 1998ï2004 ʨʨ. ʚ ʫʤʦʚʘʭ B2 ɼʉ ʪʘ ʉ2ɻɼʉ 

ʇʣʦʰʘ 

ʩʪʚʦʨʝʥʠʭ 

ʢʫʣʴʪʫʨ, ʛʘ 

ʈʽʢ 

ʧʦʩʘʜʢʠ 

ʉʢʣʘʜ 

ʥʘʩʘʜʞʝʥ ɹ

ʇʝʨʝʚʝʜʝʥʦ ʫ 

ʚʢʨʠʪʽ ʣʽʩʦʤ 

ʟʝʤʣʽ, ʛʘ 

 ɿʘʛʠʙʣʽ ʢʫʣʴʪʫʨʠ, ʛʘ 

ʫʩʴʦʛʦ 

ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʚʽʜ 

ʧʦʩʫʭʠ 

ʚʽʜ ʭʚʦʨʦʙ ʽ 

ʰʢʽʜʥʠʢʽʚ 

ʚʽʜ 

ʧʦʞʝʞ 

112,2 1998 8ʉʟ2ɹʧ 83,7 28,5 28,5 ï ï 

5,4 1998 7ɼʟ3ɹʧ 5,4 ï ï ï ï 

115,8 1999 6ʉʟ4ɹʧ 33,9 81,9 81,9 ï ï 

6,5 1999 6ɼʟ4ɹʧ 6,5 ï ï ï ï 

86,8 2000 10ʉʟ+ɹʧ 38,1 45,7 45,7 ï ï 

9,0 2002 8ʉʟ2ɹʧ ï 9,0 ï ï 9,0 

15,6 2004 8ʉʟ2ɹʧ 7,4 8,2 4,0 ï 4,2 

ʈʘʟʦʤ: 

348,3 

100% 

ï ï 
175,0 

50,2 

173,3 

49,8 

160,1 

92,4 
ï 

13,2 

7,6 

 
ɿʘ ʬʦʥʜʦʚʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ [21] ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʟ 347 ʛʘ ʩʪʚʦʨʝʥʠʭ ʧʨʦʪʷʛʦʤ ʩʝʤʠ ʨʦʢʽʚ 

ʢʫʣʴʪʫʨ ʣʠʰʝ ʧʦʣʦʚʠʥʫ ʧʝʨʝʚʝʜʝʥʦ ʫ ʚʢʨʠʪʽ ʣʽʩʦʤ ʟʝʤʣʽ. ɯʥʰʽ ʢʫʣʴʪʫʨʠ ʟʘʛʠʥʫʣʠ ʚʥʘʩʣʽʜʦʢ 

ʧʦʩʫʭʠ ʪʘ ʧʦʞʝʞ. ʆʩʦʙʣʠʚʦ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʤʠ ʻ ʢʫʣʴʪʫʨʠ, ʷʢʽ ʤʘʶʪʴ ʫ ʩʢʣʘʜʽ ʙʽʣʴʰʫ 

ʯʘʩʪʢʫ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ. ɻʦʣʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʟʘʛʠʙʝʣʽ ʢʫʣʴʪʫʨ ʻ ʥʝʩʚʦʻʯʘʩʥʝ ʩʘʜʽʥʥʷ ʚ 

ʢʦʤʧʣʝʢʩʽ ʟ ʚʝʩʥʷʥʦʶ ʧʦʩʫʭʦʶ.  

ɼʦʙʨʠʡ ʩʪʘʥ ʤʘʶʪʴ ʢʫʣʴʪʫʨʠ ʜʫʙʘ ʟʽ ʟʥʘʯʥʦʶ ʜʦʤʽʰʢʦʶ ʙʝʨʝʟʠ ʚ ʫʤʦʚʘʭ ʩʚʽʞʠʭ 

ʚʽʜʥʦʩʥʦ-ʙʘʛʘʪʠʭ ʪʨʦʬʦʪʦʧʽʚ, ʩʪʚʦʨʝʥʽ ʫ 1999 ʨ. ʥʘ ʧʣʦʱʽ 6,5 ʛʘ (ʜʠʚ. ʪʘʙʣ. 2). ʉʘʜʞʘʥʮʽ ʜʫʙʘ 

ʙʫʣʠ ʚʠʩʘʜʞʝʥʽ ʫ ʙʦʨʦʟʥʠ, ʥʘʨʽʟʘʥʽ ʩʝʨʝʜ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʙʝʨʝʟʠ ʧʦʚʠʩʣʦʾ, ʚʽʢ ʷʢʦʛʦ 

ʩʪʘʥʦʚʠʚ 2 ʨʦʢʠ. ʇʠʪʘʥʥʷ ʩʪʚʦʨʝʥʥʷ ʪʘʢʠʭ ʢʫʣʴʪʫʨ ʻ ʘʢʪʫʘʣʴʥʠʤ ʜʣʷ ʨʝʛʽʦʥʫ ʽ ʧʦʪʨʝʙʫʻ 

ʜʦʜʘʪʢʦʚʦʛʦ ʚʠʚʯʝʥʥʷ. 

ɿʘ ʧʝʨʽʦʜ ʛʣʠʙʦʢʦʾ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʢʨʠʟʠ ʚ ʋʢʨʘʾʥʽ ʚʝʣʠʢʽ ʧʣʦʱʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʧʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ ʨʦʢʽʚ. 

ɿʦʢʨʝʤʘ ʧʦ ʏʝʨʥʽʛʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʽʟ 1405,0 ʪʠʩ.ʛʘ ʨʽʣʣʽ ʩʪʘʥʦʤ ʥʘ 01.01.2013 ʚ ʦʙʨʦʙʽʪʢʫ 

ʧʝʨʝʙʫʚʘʣʦ 1157,2 ʪʠʩ.ʛʘ, ʱʦ ʩʪʘʥʦʚʠʣʦ 82,4 % ʚʽʜ ʾʾ ʧʣʦʱʽ. ʈʝʰʪʘ 247,8 ʪʠʩ. ʛʘ ʨʽʣʣʽ (17,6 %) 

ʧʝʨʝʭʦʜʷʪʴ ʚ ʽʥʰʽ ʫʛʽʜʜʷ ï ʧʘʩʦʚʠʱʘ, ʩʽʥʦʞʘʪʽ, ʧʨʠʨʦʜʥʝ ʧʦʥʦʚʣʝʥʥʷ ʣʽʩʦʚʠʭ ʧʦʨʽʜ [5]. ɺ 

ʦʜʥʦʤʫ ʽʟ ʨʘʡʦʥʽʚ ʅʦʚʛʦʨʦʜ-ʉʽʚʝʨʩʴʢʦʛʦ ʇʦʣʽʩʩʷ [4] ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʨʥʠʭ ʟʝʤʝʣʴ ʚʠʛʣʷʜʘʻ 

ʪʘʢʠʤ ʯʠʥʦʤ  (ʨʠʩ.1). ʇʦʜʽʙʥʘ ʩʠʪʫʘʮʽʷ ʩʢʣʘʣʘʩʷ ʽ ʚ ʽʥʰʠʭ ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʽ.  

ɿʘ ʧʝʨʽʦʜ 2003ï2011 ʨʨ. ʫ ʨʘʡʦʥʽ ʦʙʨʦʙʣʷʣʠ ʣʠʰʝ ʪʨʝʪʠʥʫ ʦʨʥʠʭ ʟʝʤʝʣʴ. ʇʨʦʪʷʛʦʤ 

ʦʩʪʘʥʥʽʭ ʜʚʦʭ ʨʦʢʽʚ ʮʷ ʯʘʩʪʢʘ ʟʙʽʣʴʰʠʣʘʩʷ, ʘʣʝ ʩʷʛʥʫʣʘ ʣʠʰʝ 45ï50 %, ʱʦ ʚʢʘʟʫʻ ʥʘ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʚʝʜʝʥʥʷ ʯʘʩʪʠʥʠ ʥʠʟʴʢʦʧʨʦʜʫʢʪʠʚʥʦʾ ʨʽʣʣʽ ʽʟ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʽʜ ʧʨʠʨʦʜʥʝ ʟʘʣʽʩʝʥʥʷ ʥʘ ʧʽʣʩʪʘʽʽ ʯʠʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ. ʗʢʱʦ ʮʝ 

ʨʦʟʧʘʡʦʚʘʥʽ ʟʝʤʣʽ, ʜʦʽʣʴʥʦ ʥʘʜʘʪʠ ʧʘʡʱʠʢʘʤ ʤʦʞʣʠʚʽʩʪʴ ʚʝʩʪʠ ʥʘ ʥʠʭ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʽ 

ʪʘʢʠʤ ʯʠʥʦʤ ʟʘʧʦʯʘʪʢʫʚʘʪʠ ʧʨʠʚʘʪʥʠʡ ʣʽʩʦʚʠʡ ʬʦʥʜ ʚ ʋʢʨʘʾʥʽ ʟʘ ʧʨʠʢʣʘʜʦʤ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥ 

ɭʚʨʦʧʠ.  
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ʈʠʩ. 1 ï ɼʠʥʘʤʽʢʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʨʥʠʭ ʟʝʤʝʣʴ ʅʦʚʛʦʨʦʜ-ʉʽʚʝʨʩʴʢʦʛʦ ʨʘʡʦʥʫ 

 

ʈʘʟʦʤ ʽʟ ʪʠʤ ʚʠʥʠʢʣʘ ʫʥʽʢʘʣʴʥʘ ʥʘʛʦʜʘ ʚʠʚʯʠʪʠ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʩʘʤʦʩʽʚʫ ʧʨʠʨʦʜʥʦʾ 

ʣʽʩʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʫ ʨʽʟʥʠʭ ʪʠʧʘʭ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ʅʦʚʛʦʨʦʜ-ʉʽʚʝʨʩʴʢʦʛʦ ʇʦʣʽʩʩʷ. ʋ 

ʪʘʙʣ. 3 ʧʨʝʜʩʪʘʚʣʝʥʽ ʤʘʪʝʨʽʘʣʠ ʽʟ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʣʽʩʦʨʦʟʚʝʜʝʥʥʷ ʫ 5 ʣʽʩʛʦʩʧʘʭ ʅʦʚʛʦʨʦʜ-

ʉʽʚʝʨʩʴʢʦʛʦ ʇʦʣʽʩʩʷ ʧʨʦʪʷʛʦʤ 18 ʨʦʢʽʚ.  
ʊʘʙʣʠʮʷ 3 

ʃʽʩʦʚʽʜʥʦʚʣʝʥʥʷ ʽ ʣʽʩʦʨʦʟʚʝʜʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʜʝʨʞʘʚʥʠʭ ʣʽʩʦʚʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʪʘ ʟʝʤʝʣʴ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʅʦʚʛʦʨʦʜ-ʉʽʚʝʨʩʴʢʦʛʦ ʇʦʣʽʩʩʷ ʧʨʦʪʷʛʦʤ 1995ï2012 ʨʨ., ʛʘ 

ʅʘʟʚʘ 

ʣʽʩʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʉʪʚʦʨʝʥʦ ʇʦʥʦʚʠʣʦʩ̫  

ʧʨʠʨʦʜʥʠʤ 

ʰʣʷʭʦʤ 

çʥʦʚʽè ʣʽʩʠ+ʧʨʠʨʦʜʥʝ 

ʧʦʥʦʚʣʝʥʥʷ ʚ ʊʃʋ, ʛʘ /% 
ʉʢʣʘʜ ʧʦʨʽʜ 

ʣʽʩʦʚʠʭ 

ʢʫʣʴʪʫʨ 

çʥʦʚʠʭè 

ʣʽʩʽʚ 
ɺ2 ɺ3 ʉ2 ʉ3 

ʧʨʠʨʦʜʥʠ

ʭ ʣʽʩʽʚ 

ʣʽʩʦʚʠʭ 

ʢʫʣʴʪʫʨ 

ʅʦʚʛʦʨʦʜ-
ʉʽʚʝʨʩʴʢʝ  1999,0 717,7 579,2 

338,4 

26,1 

210,5 

16,2 

532,1 

41,0 

215,9 

16,6 

10ɹʧ, 

6ɹʧ4ʉʟ+ɼ

ʟ 

10ʉʟ, 

8ʉʟ2ɹʧ, 

6ʉʟ4ɹʧ 

ʉʝʤʝʥʽʚʩʴʢʝ   2201,2 547,5 25,9 
369,6 

64,5 
ï 

177,9 

31,0 

25,9 

4,5 

8ɹʧ2ʉʟ, 

5ʉʟ5ɹʧ+ɼ

ʟ 

9ʉʟ1ɹʧ, 

7ʉʟ3ɹʧ, 

5ʉʟ5ɹʧ 

ʗʤʧʽʣʴʩʴʢʝ  2301,0 649,1 19,0 ï ï 
649,1 

97,2 

19,0 

2,8 

10ɹʧ, 

9ɹʧ1ʉʟ, 

6ɹʧ4ʉʟ+ɼ

ʟ 

10ʉʟ, 

8ʉʟ2ɹʧ, 

7ʉʟ3ɹʧ 

 

ʉʝʨʝʜʠʥʦ- 
ɹʫʜʩʴʢʝ 1657,0 688,0 143,0 

205,4 

24,7 

255,1 

30,7 

33,4 

4,0 

337,1 

40,6 

10ɹʧ, 

9ɹʧ1ʉʟ, 

5ɹʧ5ʉʟ+ɼ

ʟ 

10ʉʟ, 

10ɼʯʨ, 

5ʉʟ5ɹʧ, 

8ɹʧ2ɼʯʨ 

ʐʦʩʪʢʠʥʩʴʢʝ 2194,0 1310,0 ï 
1310,0 

100 
ï ï ï 

10ɹʧ,  

8ɹʧ2ʉʟ, 

5ɹʧ5ʉʟ+ɼ

ʟ  

10ʉʟ, 

10ɼʯʨ, 

8ʉʟ2ɼʯʨ, 

5ʉʟ5ɼʯʨ, 

7ʉʟ3ɹʧ 

ʈʘʟʦʤ 10654,2 
3912,3 767,1 2223,4 

47,5 

465,6 

9,9 

1392,5 

29,8 

597,9 

12,8 
ï ï 

4679,4 

 

ɿʘ ʦʬʽʮʽʡʥʠʤʠ ʜʘʥʠʤʠ ʣʽʩʛʦʩʧʽʚ, ʧʨʠʨʦʜʥʠʭ ʣʽʩʽʚ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 767,1 ʛʘ. ɼʦ çʥʦʚʠʭè 

ʣʽʩʽʚ, ʜʝ ʯʘʩʪʢʘ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʩʪʘʥʦʚʠʪʴ 50ï80 %, ʘ ʽʥʰʽ 50ï20 % ʥʘʣʝʞʘʪʴ 

ʢʫʣʴʪʫʨʘʤ, ʚʽʜʥʝʩʝʥʦ 3912,3 ʛʘ. ʈʘʟʦʤ ʾʭʥ ̫ʧʣʦʱʘ ʜʦʨʽʚʥʶʻ 4769,4 ʛʘ ï ʮʝ ʤʘʡʞʝ ʧʦʣʦʚʠʥʘ 

ʧʣʦʱʽ ʩʪʚʦʨʝʥʠʭ ʧʨʦʪʷʛʦʤ ʮʴʦʛʦ ʞ ʧʝʨʽʦʜʫ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ (10564,2 ʛʘ). ɯʟ 4679,4 ʛʘ 

ʧʦʥʦʚʣʝʥʥʷ ʥʘʡʙʽʣʴʰʽ ʧʣʦʱʽ (3615,9 ʛʘ, ʘʙʦ 77,3 %) ʟʘʡʤʘʶʪʴ ʧʨʠʨʦʜʥʽ ʤʦʣʦʜʥʷʢʠ ʚ ʫʤʦʚʘʭ 
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ʈʦʢʠ 

ʧʣʦʱʘ ʨʽʣʣʽ 

ʧʣʦʱʘ ʨʽʣʣʽ ʚ ʦʙʨʦʙʽʪʢʫ 
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ʩʚʽʞʠʭ ʛʽʛʨʦʪʦʧʽʚ (ɺ2 ʪʘ ʉ2) ʥʘ ʟʝʤʣʷʭ, ʷʢʽ ʙʫʣʠ ʧʽʜ ʨʽʣʣʝʶ, ʘʣʝ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʟʘ 

ʧʨʠʟʥʘʯʝʥʥʷʤ ʧʦʥʘʜ 5 ʨʦʢʽʚ.  

ʅʝʦʙʭʽʜʥʦ ʜʦʜʘʪʠ, ʱʦ ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʧʦ ʨʘʡʦʥʘʭ ʻ ʜʘʣʝʢʦ ʥʝ 

ʧʦʚʥʦʶ (ʷʢ ʤʽʥʽʤʫʤ ʥʘ ʧʦʣʦʚʠʥʫ), ʦʩʢʽʣʴʢʠ ʧʨʠʨʦʜʥʝ ʧʦʥʦʚʣʝʥʥʷ, ʷʢʝ ʙʫʣʦ ʧʝʨʝʜʘʥʝ ʜʦ 

ʘʛʨʦʣʽʩʛʦʩʧʽʚ ʢʦʤʫʥʘʣʴʥʦʾ ʬʦʨʤʠ ʚʣʘʩʥʦʩʪʽ (ʧʨʠʙʣʠʟʥʦ ʱʝ ʩʪʽʣʴʢʠ ʞ), ʥʘʨʘʟʽ ʥʝ ʤʘʻ 

ʦʬʽʮʽʡʥʦʛʦ ʩʪʘʪʫʩʫ, ʽ ʚʟʷʪʠ ʜʦʚʽʜʢʠ ʧʨʦ ʡʦʛʦ ʧʣʦʱʽ ʥʝ ʙʫʣʦ ʤʦʞʣʠʚʦʩʪʽ. ʋ ʪʦʡ ʞʝ ʯʘʩ 

ʽʩʥʫʶʯʠʤʠ ʽʥʩʪʨʫʢʮʽʷʤʠ [12] ʧʨʠʨʦʜʥʝ ʧʦʥʦʚʣʝʥʥʷ ʚ ʦʙʣʘʩʪʽ ʅʦʚʛʦʨʦʜ-ʉʽʚʝʨʩʴʢʦʛʦ ʇʦʣʽʩʩʷ 

ʜʦʟʚʦʣʝʥʦ ʣʠʰʝ ʚ ʫʤʦʚʘʭ ʚʦʣʦʛʠʭ ʪʘ ʩʠʨʠʭ ʛʽʛʨʦʪʦʧʽʚ ʥʘ ʟʨʫʙʘʭ ʯʦʨʥʦʚʽʣʴʰʘʥʥʠʢʽʚ ʪʘ 

ʦʩʠʯʥʠʢʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʫ ʩʚʽʞʠʭ ʩʫʙʦʨʘʭ ʪʘ ʩʫʛʨʫʜʘʭ 

ɼʇ çʗʤʧʽʣʴʩʴʢʝ ɸʃɻè (ʪʘʙʣ. 4) ʩʚʽʜʯʘʪʴ, ʱʦ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʜʝʨʝʚ ʦʩʥʦʚʥʠʭ 

ʣʽʩʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʧʦʨʽʜ ʫ ʚʽʮʽ 15ï16 ʨʦʢʽʚ ʩʪʘʥʦʚʠʪʴ 23,7ï28,6 ʪʠʩ. ʰʪĀʛʘ
-1
. ʋ ʧʦʨʦʜʥʦʤʫ 

ʩʢʣʘʜʽ ʤʦʣʦʜʥʷʢʽʚ ʧʝʨʝʚʘʞʘʻ ʧʽʦʥʝʨʥʘ ʧʦʨʦʜʘ ʙʝʨʝʟʘ ʧʦʚʠʩʣʘ (7,8ï9,7 ʦʜ.), ʦʩʠʢʘ ʪʘ ʩʦʩʥʘ 

ʟʚʠʯʘʡʥʘ ʩʪʘʥʦʚʣʪ̫ʴ 0,3ï1,5 ʦʜ. ɼʫʙ ʟʚʠʯʘʡʥʠʡ ʪʨʘʧʣʷʻʪʴʩʷ ʧʦʦʜʠʥʦʢʦ. ɯʥʰʽ ʩʫʧʫʪʥʽ 

ʧʦʨʦʜʠ ï ʢʣʝʥ ʛʦʩʪʨʦʣʠʩʪʠʡ (Acer platanoides L.), ʚʝʨʙʘ ʢʦʟʷʯʘ (Salix caprea L.), ʚôʷʟ 

ʛʨʘʙʦʣʠʩʪʠʡ (Ulmus carpinifolia Rupp. ex. G. Sucrow), ʣʠʧʘ ʜʨʽʙʥʦʣʠʩʪʘ (Tilia cordata Mill.) ʪʘ 

ʽʥ. ʟʘʡʤʘʶʪʴ ʫ ʩʢʣʘʜʽ ʟʘʧʘʩʫ ʚʽʜ 5 ʜʦ 25 %. ʈʷʩʥʽʩʪʴ ʞʠʚʦʛʦ ʥʘʜʛʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʧʽʜ 

ʥʘʤʝʪʦʤ ʜʝʨʝʚʦʩʪʘʥʽʚ ʩʪʘʥʦʚʠʪʴ 40ï75 %. 
ʊʘʙʣʠʮʷ 4 

ʃʽʩʽʚʥʠʯʦ-ʪʘʢʩʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʠʨʦʜʥʠʭ ʤʦʣʦʜʥʷʢʽʚ ɼʇ çʗʤʧʽʣʴʩʴʢʝ ɸʃɻè ʩʪʘʥʦʤ ʥʘ 07.11.2014 

ʊʃʋ ï ɺ2ïʉ2 

ʇʦʨʦʜʘ 
ɺʽʢ, 

ʨʦʢʽʚ 
ʉʢʣʘʜ, ʦʜ. 

ʉʝʨʝʜʥʽ ʇʦʚʥʦʪʘ 
ɻʫʩʪʦʪʘ, 

ʰʪ./ʛʘ 

ɿʘʧʘʩ, 

ʤ
3
/ʛʘ 

ʜʽʘʤʝʪʨ, 

ʩʤ 

ʚʠʩʦʪʘ, 

ʤ 

ʘʙʩʦʣʶʪʥʘ, 

ʤ
2
/ʛʘ 

ʚʽʜʥʦʩʥʘ, 

ʦʜ. 

ʇʇʇ 1-ʆʣ ʫ ʢʚ. 58, ʚʠʜ. 20.1 ʆʣʽʥʩʴʢʦʛʦ ʣʽʩʥʠʮʪʚʘ 

ɹʧ 15 7,8 7,3 10,6 9,6329 0,48 2333 60,4 

ʆʩ 15 1,5 7,6 9,5 1,5111 0,06 333 12,0 

ʉʟ 15 0,6. 6,3 7,3 0,1750 0,01 56 0,9 

ɼʟ ʧʘʨ 15 0,1 3,2 3,3 0,1139 0,01 139 0,4 

ʈʘʟʦʤ ï 10 ï ï 11,4329 0,56 2862 74 

ʇʇʇ 2-ʉʚ ʫ ʢʚ. 69 ʉʚʝʩʴʢʦʛʦ ʣʽʩʥʠʮʪʚʘ 

ɹʧ 16 9,7 7,4 10,8 8,3828 0,42 1946 53,0 

ʉʟ 16 + 7,3 6,2 0,6796 0,03 161 3,0 

ɼʟ 16 + 5,1 4,2 0,3183 0,05 151 1,2 

ʆʩ 16 0,3 7,7 10,2 0,5505 0,02 118 6,2 

ʈʘʟʦʤ ï 10 ï ï 9,9312 0,52 2376 63 

ʇʇʇ 1-ʉʚ ʫ ʢʚ. 69 ʉʚʝʩʴʢʦʛʦ ʣʽʩʥʠʮʪʚʘ 

ɹʧ 16 9,1 7,4 10,8 9,7265 0,49 2245 62,7 

ʉʟ 16 0,3 5,6 5,7 0,4951 0,03 196 2,2 

ɼʟ 16 ʆʜ. 3,0 3,5 0,0833 0,02 118 0,3 

ʆʩ 16 0,6 6,6 9,2 0,3422 0,01 98 3,4 

ʈʘʟʦʤ ï 10 ï ï 10,6471 0,55 2657 69 

 

ɺʘʨʪʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʨʽʟʥʠʮʶ ʫ ʧʦʨʦʜʥʦʤʫ ʩʢʣʘʜʽ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ ʪʘ ʤʦʣʦʜʥʷʢʽʚ 

ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (ʜʠʚ. ʪʘʙʣ. 3, 4): ʫ ʢʫʣʴʪʫʨʘʭ ʯʘʩʪʢʘ ʩʦʩʥʠ ʩʪʘʥʦʚʠʪʴ 5ï10 ʦʜ., ʫ 

ʧʨʠʨʦʜʥʠʭ ʣʽʩʘʭ ʙʝʨʝʟʘ ʧʦʚʠʩʣʘ ʩʪʘʥʦʚʠʪʴ ʷʢ ʤʽʥʽʤʫʤ ʧʦʣʦʚʠʥʫ ʘʙʦ ʧʝʨʝʚʘʞʘʻ ʫ ʩʢʣʘʜʽ. 

ʅʝʚʠʤʦʛʣʠʚʘ ʜʦ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʧʝʨʰʠʭ ʨʦʢʘʭ ʞʠʪʪʷ, ʚʦʥʘ ʧʝʨʝʜʫʩʽʤ ʻ 

ʛʨʫʥʪʦʧʦʣʽʧʰʫʚʘʯʝʤ ʪʘ ʩʪʚʦʨʶʻ ʩʧʨʠʷʪʣʠʚʝ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʚʽʜʥʦʚʣʝʥʥʷ ʧʽʜ ʾʾ ʥʘʤʝʪʦʤ 

ʽʥʰʠʭ ʮʽʥʥʠʭ ʧʦʨʽʜ ï ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʪʘ ʜʫʙʘ. ʅʝʚʠʧʘʜʢʦʚʠʤ ʻ ʩʢʣʘʜ ʧʦʨʽʜ ʢʦʨʽʥʥʠʭ ʩʪʠʛʣʠʭ 

ʜʝʨʝʚʦʩʪʘʥʽʚ ʫ ʧʝʨʝʚʘʞʘʶʯʠʭ ʝʢʦʪʦʧʘʭ ʇʦʣʽʩʩʷ ï 10ʉʟ+ɹʧ+ɼʟ, 8(9)ʉʟ1ɹʧ1ɼʟ ʘʙʦ 8ʉʟ2ɹʧ, ʷʢʽ 

ʻ ʙʽʦʣʦʛʽʯʥʦ ʩʪʽʡʢʠʤʠ ʪʘ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʤʠ. ʏʠʩʪʽ ʢʫʣʴʪʫʨʠ ʩʦʩʥʠ ʪʘ ʷʣʠʥʠ ʘʙʦ ʢʫʣʴʪʫʨʠ 

ʟ ʾʭʥʴʦʶ ʟʥʘʯʥʦʶ ʧʝʨʝʚʘʛʦʶ ʫ ʩʢʣʘʜʽ ʻ ʘʙʩʦʣʶʪʥʦ ʥʝʚʠʧʨʘʚʜʘʥʠʤʠ ʥʘʚʽʪʴ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʜʣʷ 

ʥʠʭ ʝʢʦʪʦʧʘʭ. ʇʨʦ ʮʝ ʩʚʽʜʯʠʪʴ ʚʠʩʦʢʠʡ ʚʽʜʩʦʪʦʢ ʾʭʥʴʦʾ ʟʘʛʠʙʝʣʽ ʚʽʜ ʧʦʩʫʭ, ʭʚʦʨʦʙ ʪʘ 

ʰʢʽʜʥʠʢʽʚ.  



ʃɯʉɯɺʅʀʎʊɺʆ ɯ ɸɻʈʆʃɯʉʆʄɽʃɯʆʈɸʎɯʗ 
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ɺʠʩʥʦʚʢʠ. ʇʨʦʪʷʛʦʤ ʚʽʩʽʤʥʘʜʮʷʪʠ ʨʦʢʽʚ ʫ 5 ʣʽʩʦʚʠʭ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʅʦʚʛʦʨʦʜ-

ʉʽʚʝʨʩʴʢʦʛʦ ʇʦʣʽʩʩʷ ʩʪʚʦʨʝʥʦ 10654,2 ʛʘ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ. ɯʟ ʥʠʭ ʧʝʨʝʚʝʜʝʥʦ ʜʦ ʟʝʤʝʣʴ, 

ʚʢʨʠʪʠʭ ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ, 6868 ʛʘ (64,4 %), 21,8 % ï ʟʘ ʧʝʨʰʠʤ ʢʣʘʩʦʤ ʷʢʦʩʪʽ, 47,8 % ï 

ʟʘ ʜʨʫʛʠʤ, 30,4 % ï ʟʘ ʪʨʝʪʽʤ.  

ɺ ʫʤʦʚʘʭ ʩʚʽʞʦʛʦ ʪʘ ʚʦʣʦʛʦʛʦ ʙʦʨʽʚ ʫ ʩʢʣʘʜʽ ʤʦʣʦʜʠʭ ʢʫʣʴʪʫʨ ʩʦʩʥʘ ʟʚʠʯʘʡʥʘ ʤʘʻ ʯʘʩʪʢʫ 

8ï10 ʦʜ., ʫ ʩʚʽʞʠʭ ʪʘ ʚʦʣʦʛʠʭ ʩʫʙʦʨʘʭ ï 7ï8 ʦʜ. ʋ ʩʚʽʞʠʭ ʪʘ ʚʦʣʦʛʠʭ ʩʫʛʨʫʜʘʭ ʧʝʨʝʚʘʞʘʻ 

ʷʣʠʥʘ ʻʚʨʦʧʝʡʩʴʢʘ (ʚʽʜ 3 ʦʜ. ʫ çʥʦʚʠʭè ʣʽʩʘʭ ʜʦ 10 ʦʜ. ï ʫ ʢʫʣʴʪʫʨʘʭ).  

ɹʽʣʴʰʽʩʪʴ ʤʦʥʦʢʫʣʴʪʫʨ ʚ ʫʤʦʚʘʭ ɺ2ï3, ʉ2ï3 ʯʝʨʝʟ ʪʨʠ-ʯʦʪʠʨʠ ʨʦʢʠ ʤʘʶʪʴ ʫ ʩʢʣʘʜʽ 

ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʩʫʧʫʪʥʽ ʧʦʨʦʜʠ: ʫ ʩʚʽʞʠʭ ʛʽʛʨʦʪʦʧʘʭ ï ʙʝʨʝʟʫ ʧʦʚʠʩʣʫ ʪʘ ʜʫʙ 

ʟʚʠʯʘʡʥʠʡ, ʫ ʚʦʣʦʛʠʭ ï ʚʽʣʴʭʫ ʯʦʨʥʫ ʪʘ ʦʩʠʢʫ ʫ ʢʽʣʴʢʦʩʪʽ 15,0ï25,0 ʪʠʩ. ʰʪĀʛʘ
-1
, ʱʦ ʻ 

ʜʦʩʪʘʪʥʽʤ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʟʤʽʰʘʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ.  

ʇʣʦʱʘ ʩʧʠʩʘʥʠʭ ʢʫʣʴʪʫʨ ʩʪʘʥʦʚʠʪʴ 289,4 ʛʘ (4,2 %). ʅʘʡʙʽʣʴʰʽ ʧʣʦʱʽ ʟʘʛʠʙʣʠʭ ʽ 

ʩʧʠʩʘʥʠʭ ʢʫʣʴʪʫʨ ʤʘʶʪʴ ʐʦʩʪʢʠʥʩʴʢʝ (14,2 % ʚʽʜ ʧʣʦʱʽ ʩʪʚʦʨʝʥʠʭ) ʪʘ ʅʦʚʛʦʨʦʜ-ʉʽʚʝʨʩʴʢʝ 

ʃɻ (5,7 %). ʇʣʦʱʽ ʟʘʛʠʙʣʠʭ ʢʫʣʴʪʫʨ ʩʪʘʨʰʦʛʦ ʚʽʢʫ ʧʨʦʪʷʛʦʤ 10 ʨʦʢʽʚ ʩʪʘʥʦʚʣʷʪʴ 3473 ʛʘ 

(12 %), ʱʦ ʧʦʚôʷʟʘʥʝ ʟʽ ʩʢʣʘʜʥʽʩʪʶ ʫ ʩʧʠʩʘʥʥʽ ʟʘʛʠʙʣʠʭ ʢʫʣʴʪʫʨ ʤʦʣʦʜʦʛʦ ʚʽʢʫ. 

ɿʛʽʜʥʦ ʟ ʘʢʪʘʤʠ ʩʧʠʩʘʥʥʷ ʧʨʠʯʠʥʘʤʠ ʟʘʛʠʙʝʣʽ ʢʫʣʴʪʫʨ ʻ ʦʙôʻʢʪʠʚʥʽ ï ʧʦʰʢʦʜʞʝʥʥʷ 

ʭʚʦʨʦʙʘʤʠ ʪʘ ʰʢʽʜʥʠʢʘʤʠ (ʪʨʘʚʥʝʚʠʤ ʭʨʫʱʝʤ), ʜʠʢʠʤʠ ʪʚʘʨʠʥʘʤʠ ʪʘ ʧʦʞʝʞʘʤʠ. ɻʦʣʦʚʥʠʤʠ 

ʧʨʠʯʠʥʘʤʠ ʟʘʛʠʙʝʣʽ ʢʫʣʴʪʫʨ ʥʘ ʟʝʤʣʷʭ, ʚʠʚʝʜʝʥʠʭ ʽʟ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ, ʻ 

ʥʝʩʚʦʻʯʘʩʥʝ ʩʘʜʽʥʥʷ ʫ ʢʦʤʧʣʝʢʩʽ ʟ ʚʝʩʥʷʥʦʶ ʧʦʩʫʭʦʶ.  

ʉʪʽʡʢʽʠhʤʠ ʜʦ ʫʨʘʞʝʥʥʷ ʢʦʨʝʥʝʚʦʶ ʛʫʙʢʦʶ ʻ ʢʫʣʴʪʫʨʠ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ, ʩʪʚʦʨʝʥʽ ʥʘ 

ʟʨʫʙʘʭ ʧʨʠʨʦʜʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ, ʢʫʣʴʪʫʨʠ ʞ ʪʨʝʪʴʦʾ ʛʝʥʝʨʘʮʽʾ  ʥʘ ʟʨʫʙʘʭ ʢʦʨʝʥʝʛʫʙʦʯʥʠʢʽʚ 

ʚʨʘʞʘʶʪʴʩʷ ʭʚʦʨʦʙʦʶ ʚʞʝ ʫ ʩʝʤʠʨʽʯʥʦʤʫ ʚʽʮʽ. 

ʇʣʦʱʽ ʣʽʩʽʚ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʩʪʘʥʦʚʣʷʪʴ 4679,4 ʛʘ (767,1 ʛʘ ï ʧʨʠʨʦʜʥʠʭ ʪʘ 

3912,3 ʛʘ ï çʥʦʚʠʭè ʣʽʩʽʚ). ʇʨʠʨʦʜʥʽ ʤʦʣʦʜʥʷʢʠ ʥʘ ʧʝʨʝʣʦʛʘʭ ʚ ʫʤʦʚʘʭ ɺ2 ʪʘ ʉ2 ʨʦʩʪʫʪʴ ʥʘ 

ʧʣʦʱʽ 3615,9 ʛʘ (77,3 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ), ʱʦ ʚʢʘʟʫʻ ʥʘ ʚʠʩʦʢʫ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ ʧʨʠʨʦʜʥʦʛʦ 

ʧʦʥʦʚʣʝʥʥʷ ʚ ʫʤʦʚʘʭ ʩʚʽʞʠʭ ʛʽʛʨʦʪʦʧʽʚ ʅʦʚʛʦʨʦʜ-ʉʽʚʝʨʩʴʢʦʛʦ ʇʦʣʽʩʩʷ.  

ʋ ʩʚʽʞʠʭ ʩʫʙʦʨʘʭ ʪʘ ʩʫʛʨʫʜʘʭ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʜʝʨʝʚ ʦʩʥʦʚʥʠʭ ʣʽʩʦʫʪʚʦʨʶʚʘʣʴʥʠʭ 

ʧʦʨʽʜ ʫ ʚʽʮʽ 15ï16 ʨʦʢʽʚ ʩʪʘʥʦʚʠʪʴ 23,7ï28,6 ʪʠʩ. ʰʪĀʛʘ
-1
. ɹʝʨʝʟʘ ʧʦʚʠʩʣʘ ʫ ʤʦʣʦʜʥʷʢʘʭ 

ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʩʪʘʥʦʚʠʪʴ ʧʦʣʦʚʠʥʫ ʘʙʦ ʧʝʨʝʚʘʞʘʻ ʫ ʩʢʣʘʜʽ ʜʝʨʝʚʦʩʪʘʥʽʚ. ʉʫʧʫʪʥʽ 

ʧʦʨʦʜʠ ʟʘʡʤʘʶʪʴ ʫ ʩʢʣʘʜʽ ʟʘʧʘʩʫ ʚʽʜ 5 ʜʦ 25 %. ʈʷʩʥʽʩʪʴ ʞʠʚʦʛʦ ʥʘʜʛʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʧʽʜ 

ʥʘʤʝʪʦʤ ʜʝʨʝʚʦʩʪʘʥʽʚ ʩʪʘʥʦʚʠʪʴ 40ï75 %. 
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ɼʝʤʴʷʥʝʥʢʦ ʃ. ɺ. 

ʉʆʉʊʆʗʅʀɽ ʃɽʉʅʓʍ ʂʋʃʔʊʋʈ ʀ ʇɽʈʉʇɽʂʊʀɺʓ ʇʈʀʈʆɼʅʆɻʆ ɺʆɿʆɹʅʆɺʃɽʅʀʗ ʃɽʉʆɺ ɺ 

ʋʉʃʆɺʀʗʍ ʅʆɺɻʆʈʆɼ-ʉɽɺɽʈʉʂʆɻʆ ʇʆʃɽʉʔʗ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ çʅʦʚʛʦʨʦʜ-ʉʝʚʝʨʩʢʘʷ ʣʝʩʥʘʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʘʷ ʩʪʘʥʮʠʷè 

ʇʨʝʜʩʪʚʣʝʥ ʘʥʘʣʠʟ ʬʦʥʜʦʚʳʭ ʤʘʪʝʨʠʘʣʦʚ 5 ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʣʝʩʥʳʭ ʭʦʟʷʡʩʪʚ ʅʦʚʛʦʨʦʜ-ʉʝʚʝʨʩʢʦʛʦ 

ʇʦʣʝʩʴʷ ʟʘ ʧʝʨʠʦʜ 1995ï2012 ʛʛ., ʢʦʪʦʨʳʝ ʦʪʦʙʨʘʞʘʶʪ ʧʣʦʱʘʜʠ ʩʦʟʜʘʥʥʳʭ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʠ ʧʣʦʱʘʜʠ 

ʧʨʠʨʦʜʥʦʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʥʘ ʟʝʤʣʷʭ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʦʣʴʟʦʚʘʥʠʷ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʤʘʪʝʨʠʘʣʳ ʦ 

ʩʦʩʪʦʷʥʠʠ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ ʐʦʩʪʢʠʥʩʢʦʛʦ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʟʘ ʧʝʨʠʦʜ 1998ï2004 ʛʛ. ʇʨʠʚʝʜʝʥ rʨʝʟʫʣʴʪʘʪʳ  

ʠʩʩʣʝʜʦʚʘʥʠʷ  ʧʨʠʨʦʜʥʦʛʦ ʚʦʟʦʙʥʦʚʣʝʥʠʷ ʅʦʚʛʦʨʦʜ-ʉʝʚʝʨʩʢʦʛʦ ʇʦʣʝʩʴʷ. 
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ʋɼʂ 630*114 

ʆ. ʉ. ʄɯɻʋʅʆɺɸ
1
, ɼ. ɻ. ʊʀʍʆʅɽʅʂʆ

2* 

ʃɯʉʆɺɽ ˆʈʋʅʊʆɿʅɸɺʉʊɺʆ ɺ ʋʂʈɸɰʅɯ 
1. ʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʮʽʾ ʽʤ. ɻ. ʄ. ɺʠʩʦʮʴʢʦʛʦ 

2. ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺ. ɺ. ɼʦʢʫʯʘʻʚʘ 

 

ɺʠʩʚʽʪʣʝʥʦ ʨʦʣʴ ɻ. ʄ. ɺʠʩʦʮʴʢʦʛʦ ʫ ʩʪʚʦʨʝʥʥʽ ʦʩʥʦʚ ʣʽʩʦʚʦʛʦ ʨ̌ʫʥʪʦʟʥʘʚʩʪʚʘ ʚ ʋʢʨʘʾʥʽ. ʅʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ 

ʧʨʘʮʽ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʋʢʨʅɼɯʃɻɸ ʽ ʡʦʛʦ ʜʦʩʣʽʜʥʠʭ ʩʪʘʥʮʽʡ, ɯʥʩʪʠʪʫʪʫ ʣʽʩʫ ɸʅ ʋʈʉʈ, ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽ ʍʘʨʢʽʚʩʴʢʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʟ ʣʽʩʦʚʦʛʦ ʨ̌ʫʥʪʦʟʥʘʚʩʪʚʘ. ʆʙʨ̌ʫʥʪʦʚʘʥʦ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ 

ʧʨʠʥʮʠʧʽʚ ʣʽʩʦʚʦʾ ʪʠʧʦʣʦʛʽʾ ʽ ʾʾ ʢʣʘʩʠʬʽʢʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ï ʝʜʘʬʽʯʥʦʾ ʩʽʪʢʠ ï ʧʨʠ ʚʠʚʯʝʥʥʽ ʨ̌ʫʥʪʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʣʽʩʦʚʝ ʨ̌ʫʥʪʦʟʥʘʚʩʪʚʦ, ʨʦʜʶʯʽʩʪʴ, ʪʨʦʬʥʽʩʪʴ, ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʽʩʪʴ, ʣʽʩʦʚʘ ʪʠʧʦʣʦʛʽʷ. 
 

ɺʩʪʫʧ. ɺʠʚʯʝʥʥʷ ʣʽʩʦʚʠʭ ʨ̌ʫʥʪʽʚ ʋʢʨʘʾʥʠ, ʷʢ ʽ ʧʦʣʴʦʚʠʭ, ʧʦʯʘʣʦʩʴ ʫ ʧʝʨʽʦʜ ʨʦʙʦʪʠ 

ʇʦʣʪʘʚʩʴʢʦʾ ʝʢʩʧʝʜʠʮʽʾ ɺ. ɺ. ɼʦʢʫʯʘʻʚʘ (1888ï1894 ʨʨ). ʉʧʽʚʨʦʙʽʪʥʠʢʠ ʝʢʩʧʝʜʠʮʽʾ ʜʝʪʘʣʴʥʦ 

ʦʧʠʩʘʣʠ ʨ̌ʫʥʪʠ ʜʽʙʨʦʚ ï ʩʽʨʽ ʣʽʩʦʚʽ. ɿʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷʤ ʮʠʭ ʨ̌ʫʥʪʽʚ ʥʘ ʧʦʣʷʭ ʩʝʨʝʜ 

ʯʦʨʥʦʟʝʤʽʚ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʟʘʩʦʙ ʚʽʜʪʚʦʨʝʥʥʷ ʢʦʣʠʰʥʴʦʾ ʣʽʩʠʩʪʦʩʪʽ ʇʦʣʪʘʚʱʠʥʠ. 

ʉʢʣʘʜʝʥʦ ʢʘʨʪʫ ʩʪʘʨʦʜʘʚʥʽʭ ʣʽʩʽʚ [9]. ɺʩʽ ʚʦʥʠ ʪʷʞʽʶʪʴ ʜʦ ʧʨʘʚʠʭ ʢʦʨʽʥʥʠʭ ʙʝʨʝʛʽʚ ʨʽʢ 

(ʥʘʛʦʨʥʽ ʜʽʙʨʦʚʠ). 

ʉʠʩʪʝʤʘʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨ̌ʫʥʪʽʚ ʫ ʧʨʠʨʦʜʥʠʭ ʽ ʰʪʫʯʥʠʭ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʨʦʟʧʦʯʘʚ ɻ. ʄ. ɺʠʩʦʮʴʢʠʡ ʫ ʧʝʨʽʦʜ ʡʦʛʦ ʧʨʘʮʽ ʥʘ ɺʝʣʠʢʦ-ɸʥʘʜʦʣʴʩʴʢʽʡ 

ʜʽʣʷʥʮʽ ʆʩʦʙʣʠʚʦʾ ʝʢʩʧʝʜʠʮʽʾ ʃʽʩʦʚʦʛʦ ʜʝʧʘʨʪʘʤʝʥʪʫ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ɺ. ɺ. ɼʦʢʫʯʘʻʚʘ 

(1892ï1904 ʨʨ.). ɻʦʣʦʚʥʝ ʤʽʩʮʝ ʩʝʨʝʜ ʨʦʙʽʪ ʮʴʦʛʦ ʧʝʨʽʦʜʫ ʧʦʩʽʜʘʣʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʦʜʥʦʛʦ 

ʨʝʞʠʤʫ ʨ̌ʫʥʪʽʚ, ʫ ʧʨʦʮʝʩʽ ʘʥʘʣʽʟʫ ʷʢʦʛʦ ʙʫʣʦ ʚʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʣʽʩ ʚʠʪʨʘʯʘʻ ʙʽʣʴʰʝ 

ʚʦʣʦʛʠ ʟ ʨ̌ʫʥʪʫ, ʥʽʞ ʩʪʝʧʦʚʘ ʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ ʨʦʩʣʠʥʥʽʩʪʴ. ʋ ʮʝʡ ʧʝʨʽʦʜ ʚʯʝʥʠʤ ʙʫʣʠ 

ʚʠʜʽʣʝʥʽ ʦʩʥʦʚʥʽ ʪʠʧʠ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ʨ̌ʫʥʪʽʚ ï ʧʨʦʤʠʚʥʠʡ, ʧʝʨʽʦʜʠʯʥʦ ʧʨʦʤʠʚʥʠʡ, 

ʥʝʧʨʦʤʠʚʥʠʡ, ʚʠʧʦʪʥʠʡ [4]. ʇʨʦʚʦʜʠʣʠʩʴ ʪʘʢʦʞ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʦʮʽʥʶʚʘʥʥʷ ʣʽʩʦʧʨʠʜʘʪʥʦʩʪʽ 

ʨʽʟʥʠʭ ʚʠʜʽʚ ʩʪʝʧʦʚʠʭ ʨ̌ʫʥʪʽʚ. ɹʫʣʦ ʩʢʣʘʜʝʥʦ ʢʘʨʪʫ ʨ̌ʫʥʪʽʚ ɺʝʣʠʢʦ-ɸʥʘʜʦʣʴʩʴʢʦʛʦ ʣʽʩʫ, ʥʘ 

ʷʢʽʡ ʚʠʜʽʣʝʥʦ ʟʝʤʣʽ ʨʽʟʥʦʾ ʣʽʩʦʧʨʠʜʘʪʥʦʩʪʽ ʟʘʣʝʞʥʦ ʚʽʜ ʛʣʠʙʠʥʠ ʟʘʢʽʧʘʥʥʷ ʚʽʜ ʅCl. 

ʇʽʟʥʽʰʝ, ʢʦʣʠ ɺʠʩʦʮʴʢʠʡ ʧʨʘʮʶʚʘʚ ʫ ʍʘʨʢʦʚʽ ʟʘʚʽʜʫʚʘʯʝʤ ʢʘʬʝʜʨʠ ʣʽʩʽʚʥʠʮʪʚʘ 

ʍʘʨʢʽʚʩʴʢʦʛʦ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʽʥʩʪʠʪʫʪʫ (ʥʠʥʽ ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤ. ɺ. ɺ. ɼʦʢʫʯʘʻʚʘ) ʽ ʙʫʚ ʢʝʨʫʶʯʠʤ ɹʶʨʦ ʟ ʣʽʩʦʚʦ ʾʜʦʩʣʽʜʥʦ ʾʩʧʨʘʚʠ ʋʢʨʘʾʥʠ 

(1926ï1930 ʨʨ.), ʚʽʥ ʦʨʛʘʥʽʟʫʚʘʚ ʩʢʣʘʜʘʥʥʷ ʨ̌ʫʥʪʦʚʠʭ ʢʘʨʪ ʥʠʟʢʠ ʜʦʩʣʽʜʥʠʭ ʩʪʘʥʮʽʡ, ʟʦʢʨʝʤʘ 

ʏʫʛʫʻʚʦ-ɹʘʙʯʘʥʩʴʢʦʛʦ ʜʦʩʣʽʜʥʦʛʦ ʣʽʩʛʦʩʧʫ. ʨ̂ʫʥʪʦʚʫ ʢʘʨʪʫ ʥʘ ʜʝʪʘʣʴʥʽʡ ʛʽʧʩʦʤʝʪʨʠʯʥʽʡ 

ʦʩʥʦʚʽ (ʟ ʛʦʨʠʟʦʥʪʘʣʷʤʠ ʯʝʨʝʟ 0,25 ʤ) ʇʨʠʩʠʚʘʩʴʢʦʾ ʜʦʩʣʽʜʥʦʾ ʩʪʘʥʮʽʾ (ʨʘʥʽʰʝ 

ʇʘʨʪʠʟʘʥʩʴʢʦʛʦ ʦʧʦʨʥʦʛʦ ʧʫʥʢʪʫ) ʩʢʣʘʚ ʡʦʛʦ ʫʯʝʥʴ ʉ. ʉ. ʉʦʙʦʣʻʚ. ʅʘ ʊʨʦʩʪʷʥʝʮʴʢʽʡ ʣʽʩʦʚʽʡ 

ʜʦʩʣʽʜʥʽʡ ʩʪʘʥʮʽʾ ʧʨʦʚʘʜʠʣʠ ʛʽʜʨʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʋ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ ʟʘ 

ʧʨʦʛʨʘʤʘʤʠ ɺʠʩʦʮʴʢʦʛʦ ʧʨʘʮʶʚʘʣʠ ʇ. ʂ. ʌʘʣʴʢʦʚʩʴʢʠʡ, ɺ. ɯ. ɸʧʦʢʦʚ, ʄ. ʄ. ɼʨʶʯʝʥʢʦ, 

ʉ. ɯ. ʌʝʜʦʨʝʥʢʦ. 

ɻ. ʄ. ɺʠʩʦʮʴʢʠʤ ʙʫʣʘ ʦʨʛʘʥʽʟʦʚʘʥʘ ʧʝʨʰʘ ʝʢʩʧʝʜʠʮʽʷ ʟ ʚʠʚʯʝʥʥʷ ʣʽʩʽʚ ʋʢʨʘʾʥʠ ï ʇʦʣʽʩʩʷ 

ʽ ʇʦʜʦʣʽʾ (1926ï1932 ʨʨ.), ʚ ʷʢʽʡ ʇ. ʉ. ʇʦʛʨʝʙʥʷʢ ʧʨʦʚʽʚ ʜʝʪʘʣʴʥʝ ʚʠʚʯʝʥʥʷ ʣʽʩʦʨʦʩʣʠʥʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʨ̌ʫʥʪʽʚ ʮʴʦʛʦ ʨʝʛʽʦʥʫ. ʈʝʟʫʣʴʪʘʪʠ ʮʠʭ ʝʢʩʧʝʜʠʮʽʡ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ ʜʚʦʭ ʚʝʣʠʢʠʭ 

ʦʯʝʨʢʘʭ [19, 20]. ʎʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʣʠ ʦʩʥʦʚʦʶ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʠʥʮʠʧʽʚ ʣʽʩʦʚʦʾ 

ʪʠʧʦʣʦʛʽʾ ï ʥʘʫʢʦʚʦʛʦ ʥʘʧʨʷʤʫ, ʷʢʠʡ ʚʠʚʯʘʻ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʣʽʩʽʚ ʟ̔ ʩʝʨʝʜʦʚʠʱʝʤ, ʧʝʨʝʜʫʩʽʤ ʟ̔ 

ʨ̌ʫʥʪʘʤʠ. ɺʽʜʦʙʨʘʞʝʥʥʷʤ ʮʠʭ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʻ ʢʣʘʩʠʬʽʢʘʮʽʡʥʘ ʤʦʜʝʣʴ ï ʝʜʘʬʽʯʥʘ ʩʽʪʢʘ 

(ʣʘʪ. ʝdaphus ï ʟʝʤʣʷ, ʨ̌ʫʥʪ), ʫ ʷʢʽʡ ʣʽʩʠ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʢʦʦʨʜʠʥʘʪʘʭ ʟʙʽʣʴʰʝʥʥʷ ʨʦʜʶʯʦʩʪʽ 

ʨ̌ʫʥʪʽʚ: ʙʘʛʘʪʩʪʚʘ ʾʞʝʶ (4 ʪʨʦʬʦʪʦʧʘ ʟʘ ʢʽʣʴʢʽʩʪʶ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ï ʚʽʜ ɸ.ʙʽʜʥʦʛʦ ʜʦ 

D.ʙʘʛʘʪʦʛʦ) ʽ ʟʚʦʣʦʞʝʥʥʷ (6 ʛʽʛʨʦʪʦʧʽʚ ï ʚʽʜ 0.ʜʫʞʝ ʩʫʭʦʛʦ ʜʦ 5.ʤʦʢʨʦʛʦ, ʟʘʙʦʣʦʯʝʥʦʛʦ). ʋ 

ʻʜʥʦʩʪʽ ʚʦʥʠ ʷʚʣʷʶʪʴ ʪʠʧʠ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ (ɸ2 ï ʙʽʜʥʠʡ ʩʚʽʞʠʡ, D3 ï ʙʘʛʘʪʠʡ ʚʦʣʦʛʠʡ), ʷʢ ̔

ʬʦʨʤʫʶʪʴ ʚʥʫʪʨʽʰʥʴʦʟʦʥʘʣʴʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʨʽʟʥʠʭ ʟʦʥ. ʈʽʟʥʷʪʴʩʷ ʣʠʰʝ ʧʣʦʱʘ ʨʽʟʥʠʭ ʪʠʧʽʚ 

ʪʘ ʾʭʥ ̒ʧʦʣʦʞʝʥʥʷ ʫ ʨʝʣʴʻʬʽ [21]. ʅʘ ʮʠʭ ʧʨʠʥʮʽʧʘʭ ʫ ʧʦʜʘʣʴʰʦʤʫ ʧʨʦʚʘʜʠʣʘʩʴ ʙʽʣʴʰʽʩʪʴ 

ʨʦʙʽʪ ʟ ʚʠʚʯʝʥʥ ̫ʣʽʩʦʚʠʭ ʨ̌ʫʥʪʽʚ ʋʢʨʘʾʥʠ. 

                                                 
*
 É ʆ. ʉ. ʄʽʛʫʥʦʚʘ, ɼ. ɻ. ʊʠʭʦʥʝʥʢʦ, 2015 
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ʇʨʘʮʽ ʋʢʨʅɼɯʃɻɸ ʪʘ ɯʥʩʪʠʪʫʪʫ ʣʽʩʫ. ʇʽʩʣʷ ʩʪʚʦʨʝʥʥʷ ʚ 1930 ʨ. ʋʢʨʘʾʥʩʴʢʦʛʦ ʅɼɯ 

ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʽ ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʮʽʾ, ʷʢʠʡ ʪʝʧʝʨ ʥʦʩʠʪʴ ʽʤôʷ ɻ. ʄ. ɺʠʩʦʮʴʢʦʛʦ, 

ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʥʘʧʨʷʤʢʫ ʣʽʩʦʚʦʛʦ ˇʨʫʥʪʦʟʥʘʚʩʪʚʘ ʚʠʢʦʥʫʶʪʴ ʧʝʨʝʚʘʞʥʦ ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʮʴʦʛʦ 

ʽʥʩʪʠʪʫʪʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʷʪʴʩʷ ʟ ʤʦʤʝʥʪʫ ʟʘʩʥʫʚʘʥʥʷ ʣʘʙʦʨʘʪʦʨʽʾ ʨ̌ʫʥʪʽʚ ʫ 1931 ʨ. ʋ 

1932ï1934 ʨʨ. ʣʘʙʦʨʘʪʦʨʽʶ ʦʯʦʣʶʚʘʚ ʉ. ʉ. ʉʦʙʦʣʝʚ, ʫ ʧʦʜʘʣʴʰʦʤʫ ʚʠʜʘʪʥʠʡ ʩʧʝʮʽʘʣʽʩʪ ʚ 

ʛʘʣʫʟʽ ʙʦʨʦʪʴʙʽ ʟ ʝʨʦʟʽʻʶ ʨ̌ʫʥʪʽʚ. ɼʦʩʣʽʜʞʝʥʥʷ ʮʴʦʛʦ ʧʝʨʽʦʜʫ ʙʫʣʠ ʧʦʚôʷʟʘʥʽ ʟ ʦʙʩʪʝʞʝʥʥʷʤ 

ʅʠʞʥʴʦʜʥʽʧʨʦʚʩʴʢʠʭ ʧʽʩʢʽʚ, ʘ ʪʘʢʦʞ ʽʟ ʘʩʧʝʢʪʘʤʠ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʽ 

ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ. ʈʝʪʝʣʴʥʝ ʚʠʚʯʝʥʥʷ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʅʽʞʥʴʦʜʥʽʧʨʦʚʩʴʢʠʭ ʽ 

ʜʝʷʢʠʭ ʽʥʰʠʭ ʧʽʩʢʽʚ ʧʨʦʚʽʚ ʄ. ʄ. ɼʨʶʯʝʥʢʦ [10]. 

ʇʽʟʥʽʰʝ ʣʽʩʦʚʽ ˇʨʫʥʪʦʟʥʘʚʮʽ ʋʢʨʘʾʥʠ ʧʨʦʚʝʣʠ ʟʥʘʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʟʚôʷʟʢʫ ʟ 

ʣʽʩʦʨʦʟʚʝʜʝʥʥʷʤ ʟʛʽʜʥʦ ʟ çʇʣʘʥʦʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʨʦʜʳ 1948 ʛ.è. ʆ. ʉ. ɻʣʘʜʢʠʤ [6] ʥʘ 

ʅʠʞʥʴʦʜʥʽʧʨʦʚʩʴʢʠʭ ʧʽʩʢʘʭ, ɸ. ʉ. ʉʢʦʨʦʜʫʤʦʚʠʤ [26] ʥʘ ʪʨʘʩʽ ʜʝʨʞʧʦʣʦʩʠ ɹʻʣʛʦʨʦʜ ï ɼʦʥ 

ʙʫʣʠ ʜʝʪʘʣʴʥʦ ʚʠʚʯʝʥʽ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʝʜʘʬʽʯʥʦʶ ʩʽʪʢʦʶ ʚʩʽ ʪʠʧʠ ʨ̌ʫʥʪʽʚ ʥʘ ʮʠʭ 

ʪʝʨʠʪʦʨʽʷʭ. ɯ ʧʽʟʥʽʰʝ, ʥʘ ʩʪʘʜʽʾ ʩʪʚʦʨʝʥʥʷ ʥʘʩʘʜʞʝʥʴ, ʨ̌ʫʥʪʦʟʥʘʚʮʽ ʙʨʘʣʠ ʚ ʥʠʭ ʘʢʪʠʚʥʫ 

ʫʯʘʩʪʴ, ʟʦʢʨʝʤʘ ʙʫʣʦ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠ ʚʠʨʦʱʫʚʘʥʥʷ ʩʽʷʥʮʽʚ ʥʘ ʧʽʩʢʘʭ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʢʦʤʧʣʝʢʩʫ ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ (ʅ. ʃ. ʊʝʨʝʥʪʴʻʚʘ). 

ɿ 1950-ʭ ʨʨ. ʣʘʙʦʨʘʪʦʨʽʷ ˇʨʫʥʪʦʟʥʘʚʩʪʚʘ ʋʢʨʅɼɯʃɻɸ ʩʧʽʣʴʥʦ ʟ ʣʽʩʦʚʠʤʠ ʪʠʧʦʣʦʛʘʤʠ ʪʘ 

ʛʽʜʨʦʣʦʛʘʤʠ ʧʦʯʘʣʘ ʢʦʤʧʣʝʢʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨ̌ʫʥʪʽʚ ʟ ʚʠʚʯʝʥʥʷ ʢʨʫʛʦʦʙʽʛʫ ʨʝʯʦʚʠʥ ʫ ʩʠʩʪʝʤʽ 

çʣʽʩ ï ʨ̌ʫʥʪè (ʟʘʚʽʜʫʚʘʯʽ ʣʘʙʦʨʘʪʦʨʽʾ: ʅ. ʃ. ʊʝʨʝʥʪʴʻʚʘ ʜʦ 1959 ʨ., ɸ. ʗ. ɸʥʪʠʢʦʚ 1959ï

1961 ʨ., ɯ. ɯ. ʉʤʦʣʴʷʥʽʥʦʚ ʟ 1961 ʨ.). ʋ ʨʦʙʦʪʘʭ ʪʘʢʦʞ ʙʨʘʣʠ ʫʯʘʩʪʴ ʨ̌ʫʥʪʦʚʽ ʣʘʙʦʨʘʪʦʨʽʾ 

ʜʦʩʣʽʜʥʠʭ ʩʪʘʥʮʽʡ ï ʏʝʨʚʦʥʦʪʨʦʩʪʷʥʝʮʴʢʦʾ (ʃ. ɸ. ɺʦʨʦʰʽʥ), ʇʦʣʽʩʴʢʦʾ (ɭ. ɺ. ʈʷʙʫʭʘ), 

ʅʠʞʥʴʦʜʥʽʧʨʦʚʩʴʢʦʾ (ɯ. ɻ. ʄʦʨʦʟʦʚʘ), ʄʘʨʽʫʧʦʣʴʩʴʢʦʾ (ʊ. ʅ. ʂʝʣʝʙʝʨʜʘ, ʃ. ɯ. ʏʦʥʽ), 

ʂʨʠʤʩʴʢʦ ʾ (ʂʘʧʣʶʢ ʃ. ʅ). ʇʽʟʥʽʰʝ ʙʫʣʦ ʫʪʚʦʨʝʥʦ ʨ̌ʫʥʪʦʚʽ ʣʘʙʦʨʘʪʦʨʽʾ ʥʘ ʇʨʠʩʠʚʘʩʴʢʽʡ 

(ʄʦʞʝʡʢʦ ɻ. ɸ., ʄʦʞʝʡʢʦ ʄ. ɺ.) ʪʘ ʃʫʛʘʥʩʴʢʽʡ (ʂʝʣʝʙʝʨʜʘ ʊ. ʅ.) ʜʦʩʣʽʜʥʠʭ ʩʪʘʥʮʽʷʭ. 

ʅʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʫ ʧʝʨʽʦʜ 1950ï1980 ʨʨ. ʙʽʣʴʰʩ̔ʪɹ ʜʦʩʣʽʜʥʠʭ ʩʪʘʥʮʽʡ ʋʢʨʅɼɯʃɻɸ 

ʤʘʣʠ ʜʦʚʦʣʽ ʜʦʙʨʝ ʦʙʣʘʜʥʘʥʽ ʨ̌ʫʥʪʦʚʽ ʣʘʙʦʨʘʪʦʨʽʾ, ʥʘ ʷʢʠʭ ʧʨʘʮʶʚʘʣʠ ʧʨʦʬʝʩʽʦʥʘʣʠ-

ʨ̌ʫʥʪʦʟʥʘʚʮʽ, ʢʘʥʜʠʜʘʪʠ ʥʘʫʢ. ɹʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʟʘʭʠʩʪʠʣʘ ʜʠʩʝʨʪʘʮʽʾ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ, ʷʢ ̔ʙʫʣʦ 

ʟʽʙʨʘʥʦ ʥʘ ʩʪʘʥʮʽʷʭ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʟʘ ʮʽʻʁ ʪʝʤʘʪʠʢʦʶ ʧʨʦʚʦʜʠʣʠ ʥʘ ʩʝʨʽʾ ʧʨʦʙʥʠʭ ʧʣʦʱ ʜʚʦʭ ʩʪʘʮʽʦʥʘʨʽʚ ï ʫ 

ʇʦʣʽʩʩʽ (ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣ.) ʪʘ ʇʽʚʥʽʯʥʦʤʫ ʩʪʝʧʫ (ɼʦʥʝʮʴʢʘ ʦʙʣ). ʇʨʦʪʷʛʦʤ ʥʠʟʢʠ ʨʦʢʽʚ ʫ 

ʜʠʥʘʤʽʮʽ ʦʙʨʘʭʦʚʫʚʘʣʠ ʦʧʘʜ, ʧʽʜʩʪʠʣʢʫ ʽ ʢʽʣʴʢʽʩʪʴ ʫ ʥʠʭ, ʘ ʪʘʢʦʞ ʫ ʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ ʨ̌ʫʥʪʫ 

ʨʫʭʦʤʠʭ ʬʦʨʤ NPK. ʅʘ ʮʠʭ ʞʝ ʩʪʘʮʽʦʥʘʨʘʭ ʛʽʜʨʦʣʦʛʠ ʚʠʚʯʘʣʠ ʨʝʞʠʤ ʚʦʣʦʛʦʩʪʽ ʨ̌ʫʥʪʽʚ [15, 

16], ʪʠʧʦʣʦʛʠ ʩʣʽʜʢʫʚʘʣʠ ʟʘ ʨʦʩʪʦʤ ʽ ʩʪʘʥʦʤ ʜʝʨʝʚʦʩʪʘʥʽʚ. ʇ. ʉ. ʇʘʩʪʝʨʥʘʢʦʤ ʚʠʚʯʝʥʦ ʨ̌ʫʥʪʠ 

ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ, ʟ ʘʥʘʣʽʟʦʤ ʢʨʫʛʦʦʙʽʛʫ ʙʽʦʝʣʝʤʝʥʪʽʚ ʫ ʨʽʟʥʠʭ ʪʠʧʘʭ ʣʽʩʫ. ʈʝʟʫʣʴʪʘʪʠ 

ʨʦʙʽʪ ʦʧʫʙʣʽʢʦʚʘʥʦ ʫ ʤʦʥʦʛʨʘʬʽʾ çʃʽʩʦʚʽ ʨ̌ʫʥʪʠ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪè [18]. 

ʇʦʜʽʙʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʽ ʩʧʽʚʨʦʙʽʪʥʠʢʠ ɯʥʩʪʠʪʫʪʫ ʣʽʩʫ ɸʅ ʋʢʨʘʾʥʠ ʫ ʂʠʻʚʽ ʧʽʜ 

ʢʝʨʽʚʥʠʮʪʚʦʤ ʇ. ʉ. ʇʦʛʨʝʙʥʷʢʘ (ɭ. ɯ. ʂʨʦʪ, ɺ. ɼ. ɻʫʮʫʣʷʢ, ɸ. ʂ. ʂʦʚʘʣʝʚʩʴʢʠʡ, ʇ. ʇ. ʇʦʭʽʪʦʥ, 

ɸ. ɯ. ɿʨʘʞʝʚʩʴʢʠʡ). ʊʘʤ ʞʝ ʧʦʯʘʣʦʩ ̫ʚʠʚʯʝʥʥʷ ʨʦʣ ̔ʨʽʟʥʠʭ ʛʨʫʧ ʤʽʢʨʦʦʨʛʘʥʽʟʤʽʚ ʫ ʧʨʦʮʝʩʘʭ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʩʧʦʣʫʢ ʘʟʦʪʫ ʚ ʣʽʩʦʚʠʭ ʨ̌ʫʥʪʘʭ (ɺ. ɼ. ɻʫʮʫʣʷʢ, 

ʉ. ɸ. ʉʘʤʮʝʚʠʯ, ʊ. ɼ. ʂʘʪʝʨʽʥʠʯ, ɸ. ʇ. ɺʽʟʽʨ, ɿ. ʄ. ʂʦʨʝʮʴʢʘ). ʇʽʩʣʷ ʧʨʠʻʜʥʘʥʥʷ ʚ 1956 ʨ. 

ɯʥʩʪʠʪʫʪʫ ʣʽʩʫ ʜʦ ʋʢʨʅɯɼʃɻɸ ʚʦʥʠ ʧʨʦʜʦʚʞʠʣʠʩʷ ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʨ̌ʫʥʪʦʟʥʘʚʩʪʚʘ ʪʘ 

ʤʽʢʨʦʙʽʦʣʦʛʽʾ (ɯ. ɯ. ʉʘʤʦʡʣʦʚʘ). ʇʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʇ. ʉ. ʇʦʛʨʝʙʥʷʢʘ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ 

ɯʥʩʪʠʪʫʪʫ ʣʽʩʫ ʧʨʦʚʝʜʝʥʦ ʪʘʢʦʞ ʚʠʚʯʝʥʥʷ ʨʝʞʠʤʫ ʚʦʣʦʛʦʩʪʽ ʨ̌ʫʥʪʽʚ ʏʦʨʥʦʛʦ ʣʽʩʫ, ʧʽʜ ʯʘʩ 

ʷʢʦʛʦ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʢʽʣʴʢʽʩʪʴ ʜʦʩʪʫʧʥʦʾ ʚʦʣʦʛʠ ʫ ʨʽʟʥʠʭ ʛʽʛʨʦʪʦʧʘʭ ʜʽʙʨʦʚʥʠʭ ʪʠʧʽʚ ʣʽʩʫ. 

ɿʥʘʯʥʠʡ ʦʙʩʷʛ ʨʦʙʽʪ ʟ ʚʠʚʯʝʥʥ ̫ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ˇʨʫʥʪʽʚ ʧʽʜ ʣʽʩʦʤ ʚʠʢʦʥʘʚ ɸ. ʉ. ʉʢʦʨʦʜʫʤʦʚ 

[27]. 

ɺʠʚʯʝʥʥʷʤ ʣʽʩʦʚʠʭ ʨ̌ʫʥʪʽʚ ʫ ʨʽʟʥʽ ʨʦʢʠ ʟʘʡʤʘʣʠʩʷ ʪʘʢʦʞ ʣʽʩʦʚʽ ʪʠʧʦʣʦʛʠ ʋʢʨʅɼɯʃɻɸ. 

ʉʣʽʜ ʟʛʘʜʘʪʠ ʦʧʠʩʠ ʨ̌ʫʥʪʽʚ ʂʨʠʤʫ ʇ. ʇ. ʇʦʩʦʭʦʚʠʤ [22, 23], ʣʽʩʦʚʦʾ ʪʘ ʣʽʩʦʩʪʝʧʦʚʦʾ ʟʦʥ 

ʄ. ʉ. ʋʣʘʥʦʚʩʴʢʠʤ [33], ʟʘʧʣʘʚʥʠʭ ʣʽʩʽʚ ɺ. ʇ. ʊʢʘʯʝʤ [32]. ʎʽ ʦʧʠʩʠ ʫʟʘʛʘʣʴʥʝʥʽ 

ɹ. ʌ. ʆʩʪʘʧʝʥʢʦʤ ʽ ɺ. ʇ. ʊʢʘʯʝʤ [17] ʧʨʠ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ ʨʽʟʥʠʭ ʪʠʧʽʚ ʣʽʩʫ ʋʢʨʘʾʥʠ. ɹʘʛʘʪʦ 

ʨʦʢʽʚ ʚ ʋʢʨʘʾʥʽ ʝʢʩʧʝʜʠʮʽʷʤʠ ʃʽʩʧʨʦʝʢʪʘ ʧʨʦʚʘʜʠʪʴʩʷ ʩʧʦʣʫʯʝʥʝ ʨ̌ʫʥʪʦʚʦ-ʣʽʩʦʪʠʧʦʣʦʛʠʯʥʝ 

ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʟʝʤʝʣʴ ɼʝʨʞʣʽʩʬʦʥʜʫ. 
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ʋ 1960ï1970 ʨʨ. ʜʦʩʣʽʜʞʝʥʥʷ ʣʘʙʦʨʘʪʦʨʽʾ ʣʽʩʦʚʦʛʦ ˇʨʫʥʪʦʟʥʘʚʩʪʚʘ ʪʘ ʤʽʢʨʦʙʽʦʣʦʛʽʾ 

ʋʢʨʅɼɯʃɻɸ ʙʫʣʠ ʩʧʨ̫ʤʦʚʘʥʽ ʥʘ ʚʠʚʯʝʥʥʷ ʟʝʤʝʣʴ, ʥʝʧʨʠʜʘʪʥʠʭ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ (ʝʨʦʜʦʚʘʥʠʭ, ʟʘʩʦʣʝʥʠʭ, ʚʽʜʚʘʣʽʚ, ʧʽʱʘʥʠʭ ʘʨʝʥ, ʦʩʫʰʝʥʠʭ ʽ ʥʝʦʩʫʰʝʥʠʭ ʙʦʣʽʪ) 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʘ ʥʠʭ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ. 

ʆ. ʉ. ɻʣʘʜʢʠʡ [7] ʧʨʦʚʽʚ ʜʝʪʘʣʴʥʝ ʚʠʚʯʝʥʥʷ ʝʨʦʜʦʚʘʥʠʭ ʨ̌ʫʥʪʽʚ, ʷʢʽ ʫʪʚʦʨʠʣʠʩʷ ʥʘ ʨʽʟʥʠʭ 

ʛʽʨʩʴʢʠʭ ʧʦʨʦʜʘʭ ï ʣʝʩʽ, ʢʨʝʡʜʽ, ʤʝʨʛʝʣʷʭ, ʩʣʘʥʮʷʭ ï ʽ ʥʘʜʘʚ ʦʮʽʥʢʫ ʤʦʞʣʠʚʦʩʪʽ ʾʭʥʴʦʛʦ 

ʟʘʣʽʩʝʥʥʷ. ʋ ʮʠʭ ʨʦʙʦʪʘʭ ʙʨʘʣʘ ʫʯʘʩʪʴ ʄ. ʊ. ɼʦʥʯʝʥʢʦ. ʃʽʩʦʨʦʩʣʠʥʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʢʨʝʡʜʷʥʦ-

ʤʝʨʛʝʣʴʥʠʭ ʧʦʨʽʜ ʧʽʟʥʽʰʝ ʦʮʽʥʶʚʘʣʘ ʊ. ʅ. ʂʝʣʝʙʝʨʜʘ (ʃʫʛʘʥʩʴʢʘ ʃɼʉ). ʃʽʩʦʧʨʠʜʘʪʥʽʩʪʴ 

ʦʩʫʰʝʥʠʭ ʙʦʣʽʪ ʚʠʚʯʘʣʘ ʆ. ʖ. ʇʦʣʷʢʦʚʘ (ʇʦʣʽʩʴʢʘ ʃɼʉ). 

ʆ. ʉ. ʄʽʛʫʥʦʚʘ ʜʦʩʣʽʜʠʣʘ ʣʽʩʦʧʨʠʜʘʪʥʽʩʪʴ ʟʘʩʦʣʝʥʠʭ ʨ̌ʫʥʪʽʚ ʋʢʨʘʾʥʠ. ʋ ʟʚôʷʟʢʫ ʟ ʷʢʽʩʪʶ, 

ʢʽʣʴʢʽʩʪʶ, ʛʣʠʙʠʥʦʶ ʟʘʣʷʛʘʥʥʷ ʣʝʛʢʦʨʦʟʯʠʥʝʥʠʭ ʩʦʣʝʡ ʪʘ ʫʤʦʚʘʤʠ ʟʚʦʣʦʞʝʥʥʷ ʚʠʜʽʣʝʥʦ 

ʧôʷʪʴ ʢʘʪʝʛʦʨʽʡ ʨ̌ʫʥʪʽʚ: ʣʽʩʦʧʨʠʜʘʪʥʽ, ʦʙʤʝʞʝʥʦ-, ʫʤʦʚʥʦ-ʣʽʩʦʧʨʠʜʘʪʥʽ, ʧʨʠʜʘʪʥʽ ʪʽʣʴʢʠ ʧʽʜ 

ʩʦʣʝʩʪʽʡʢʽ ʯʘʛʘʨʥʠʢʠ ʽ ʥʝʣʽʩʦʧʨʠʜʘʪʥʽ. ʆʙˇʨʫʥʪʦʚʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʚʽʜʚʝʜʝʥʥʷ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ 

ʟʝʤʝʣʴ (ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʦʥʘʣʴʥʠʭ ʩʪʝʧʦʚʠʭ, ʟʘʩʦʣʝʥʠʭ, ʧʽʱʘʥʦ-ʯʝʨʝʧʘʰʢʦʚʠʭ) ʧʨʠʤʦʨʩʴʢʦʾ 

ʟʦʥʠ ʋʢʨʘʾʥʠ ʧʽʜ ʣʽʩʦʥʘʩʘʜʞʝʥʥʷ ʨʽʟʥʦʛʦ ʮʽʣʴʦʚʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʨʽʟʥʽ 

ʩʧʦʩʦʙʠ ʤʝʣʽʦʨʘʮʽʾ ʨ̌ʫʥʪʽʚ, ʘ ʪʘʢʦʞ ʧʝʨʩʧʝʢʪʠʚʥʽ ʜʣʷ ʧʽʚʜʥʷ ʋʢʨʘʾʥʠ ʧʦʩʫʭʦ- ʪʘ ʩʦʣʝʩʪʽʡʢ ̔

ʜʝʨʝʚʦ-ʯʘʛʘʨʥʠʢʦʚʽ ʧʦʨʦʜʠ. ʈʝʟʫʣʴʪʘʪʠ ʮʠʭ ʪʘ ʽʥʰʠʭ ʨʦʙʽʪ ʚʠʢʣʘʜʝʥʽ ʚ ʤʦʥʦʛʨʘʬʽʷʭ 

ʆ. ʉ. ʄʽʛʫʥʦʚʦʾ çʃʝʩʘ ʠ ʣʝʩʥʳʝ ʟʝʤʣʠè [11], çʃʝʩʦʚʦʜʩʪʚʦ ʠ ʧʦʯʚʦʚʝʜʝʥʠʝè [12], 

çʃʝʩʦʚʦʜʩʪʚʦ ʠ ʝʩʪʝʩʪʚʝʥʥʳʝ ʥʘʫʢʠè [13]. ʋ ʨʦʙʦʪʘʭ ʙʨʘʣʠ ʫʯʘʩʪʴ ɻ. ɸ. ʄʦʞʝʡʢʦ, 

ʌ. ɯ. ɺʦʣʢʦʚ, ʈ. ɻ. ɼʝʨʝʚô̫ ʥʢʦ. 

ʋ 1980ï1984 ʨʨ. ʆ. ʉ. ʄʽʛʫʥʦʚʦʶ ʨʦʟʨʦʙʣʝʥʦ ʧʨʦʛʥʦʟ ʟʤʽʥʠ ʨʦʩʣʠʥʥʽʩʪʽ ʡ ʨ̌ʫʥʪʽʚ 

ʟʘʧʣʘʚʠ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʽʥʝʮʴ ʧʨʠ ʫʚʝʜʝʥʥʽ ʚ ʜʽʶ ʢʘʥʘʣʫ ɼʥʽʧʨ ï ɼʦʥʙʘʩ. ʋ ʨʦʙʦʪʽ ʥʘʜ 

ʧʨʦʛʥʦʟʦʤ ʥʘ ʚʦʩʴʤʠ ʧʨʦʬʽʣʷʭ ʜʝʪʘʣʴʥʦ ʚʠʚʯʝʥʦ ʨ̌ʫʥʪʠ ʧʽʘɦʥʦʾ ʪʝʨʘʩʠ ʽ ʟʘʧʣʘʚʠ ɼʽʥʮʷ. 

ʇʨʦʚʘʜʠʣʠ ʪʘʢʦʞ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʛʣʠʙʠʥʦʶ ʨ̌ʫʥʪʦʚʠʭ ʚʦʜ ʽ ʨʦʩʣʠʥʥʽʩʪʶ. ʋ ʨʝʟʫʣʴʪʘʪʽ 

ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ ʟ ʨʽʚʥʝʤ ʚʦʜ ɼʽʥʮʷ ʟʘ ʙʘʛʘʪʦ ʨʦʢʽʚ ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ, ʱʦ ʩʢʠʜ 

ʚʦʜʠ ʢʘʥʘʣʫ ʤʦʞʣʠʚʦ ʟʜʽʡʩʥʶʚʘʪʠ ʙʝʟ ʜʦʟʘʛʣʠʙʣʝʥʥʷ ʨʫʩʣʘ ɼʽʥʮʷ, ʷʢ ʧʣʘʥʫʚʘʣʦʩ ̫ʨʘʥʽʰʝ. 

ʎʝ ʥʝ ʦʙʫʤʦʚʣʶʚʘʪʠʤʝ ʟʘʩʦʣʝʥʥʷ ʯʠ ʟʘʙʦʣʦʯʝʥʥʷ ʨ̌ʫʥʪʽʚ ʟʘʧʣʘʚʠ [13]. ɿʨʦʙʣʝʥʠʡ ʧʨʦʛʥʦʟ 

ʧʦʚʥʽʩʪʶ ʧʽʜʪʚʝʨʜʠʚʩʷ. 

ʋ ʤʦʥʦʛʨʘʬʽʷʭ ʆ. ʉ. ʄʽʛʫʥʦʚʦʾ, ʷʢʘ ʟ 1976 ʨ. ʧʨʘʮʶʻ ʫ ʩʪʚʦʨʝʥʽʡ ʫ ʮʝʡ ʨʽʢ ʣʘʙʦʨʘʪʦʨʽʾ 

ʝʢʦʣʦʛʽʾ ʣʽʩʫ, ʟʚʝʨʪʘʻʪʴʩʷ ʦʩʦʙʣʠʚʘ ʫʚʘʛʘ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʛʦʣʦʚʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʝʜʘʬʽʯʥʦʾ 

ʩʽʪʢʠ ï ʪʨʦʬʥʦʩʪʽ ʨ̌ʫʥʪʽʚ. ɼʦʢʘʟʘʥʦ, ʱʦ ʚʦʥʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰʦʶ ʢʽʣʴʢʽʩʪʶ ʚ 

ʢʦʨʝʥʝʚʦʜʦʩʪʫʧʥʦʤʫ ʰʘʨʽ ʨ̌ʫʥʪʫ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʫ ʩʫʛʣʠʥʢʦʚʠʭ ʧʨʦʰʘʨʢʘʭ ʽ ʧʽʜʩʪʠʣʘʶʯʠʭ 

ʧʦʨʦʜʘʭ ʪʷʞʢʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ, ʷʢʽ ʟʘʣʷʛʘʶʪ ɹʥʘ ʟʥʘʯʥʽʡ ʛʣʠʙʠʥʽ (2ï3 ʤ) ʫ 

ʧʽʩʢʘʭ, ʚʘʣʦʚʠʭ ʬʦʩʬʦʨʫ ʽ ʢʘʣʽ ʁ (ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʢʘʣʽʶ ʢʨʠʩʪʘʣʽʯʥʠʭ ʨʝʰʽʪʦʢ ʧʦʣʴʦʚʠʭ 

ʰʧʘʪʽʚ), ʟ ʷʢʠʭ ʨʦʩʣʠʥʠ ʯʝʨʧʘʶʪʴ ʝʣʝʤʝʥʪʠ ʞʠʚʣʝʥʥʷ ʪʘʢ, ʷʢ ʚʦʥʠ ʩʧʦʞʠʚʘʶʪʴ ʚʦʣʦʛʫ ʟ 

ʥʘʡʙʽʣʴʰ ʟʚʦʣʦʞʝʥʠʭ ʰʘʨʽʚ ʨ̌ʫʥʪʫ. ʗʢ ʚʠʷʚʠʣʦʩʴ, ʣʠʰʝ ʢʘʣʽʡ ʧʦʣʴʦʚʠʭ ʰʧʘʪʽʚ (ʘ ʚʽʥ 

ʧʝʨʝʚʘʞʘʻ ʥʘ ɿʝʤʣʽ) ʻ ʧʦʚʥʽʩʪʶ ʥʝʜʦʩʪʫʧʥʠʤ ʜʣʷ ʨʦʩʣʠʥ. ɺʽʥ ʥʝ ʧʝʨʝʭʦʜʠʪʴ ʫ ʚʠʪʷʞʢʫ 

ɻʽʥʟʙʫʨʛ, ʪʦʤʫ ʚʠʟʥʘʯʝʥʽ ʚ ʥʽʡ ʧʦʞʠʚʥʽ ʨʝʯʦʚʠʥʠ ʻ ʨʽʟʥʦ  ʁʤʽʨʦ  ʁʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʧʨʠʨʦʜʥʦʾ 

ʣʽʩʦʚʦʾ ʽ ʪʨʘʚʷʥʠʩʪʦʾ ʨʦʩʣʠʥʥʦʩʪʽ. 

ʇʦʢʘʟʘʥʠʡ ʪʽʩʥʠʡ ʟʚô̫ ʟʦʢ ʤʽʞ ʚʤʽʩʪʦʤ ʙʽʦʝʣʝʤʝʥʪʽʚ ʽ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʤ ʩʢʣʘʜʦʤ 

ʨ̌ʫʥʪʽʚ. ɺʽʥ ʚʽʜʙʠʚʘʻ ʤʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ ʨ̌ʫʥʪʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʧʦʨʽʜ, ʘ ʮʽ ʧʦʨʦʜʠ ʻ ʻʜʠʥʠʤ 

ʥʘ ɿʝʤʣʽ ʜʞʝʨʝʣʦʤ ʝʣʝʤʝʥʪʽʚ ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ. ʊʦʤʫ ʧʦʪʨʽʙʥʦ ʧʦʩʠʣʠʪʠ 

ʚʠʚʯʝʥʥʷ ˇʨʫʥʪʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʧʦʨʽʜ, ʷʢ ʮʝ ʨʝʢʦʤʝʥʜʫʚʘʚ ʄ. ʄ. ʉʠʙʽʨʮʝʚ [25], ʷʢʠʡ 

ʢʣʘʩʠʬʽʢʫʚʘʚ ʨ̌ʫʥʪʠ ʚ ʢʦʦʨʜʠʥʘʪʘʭ ʛʝʥʝʪʠʯʥʠʭ ʪʠʧʽʚ ʽ ʧʝʪʨʦʛʨʘʬʽʯʥʠʭ ʛʨʫʧ ʨʽʟʥʠʭ ʛʽʨʩʴʢʠʭ 

ʧʦʨʽʜ (ʚʽʜ ʧʽʩʢʽʚ ʜʦ ʛʣʠʥ). 

ɼʦʩʣʽʜʞʝʥʥʷ ʣʘʙʦʨʘʪʦʨʽʾ ʣʽʩʦʚʦʛʦ ˇʨʫʥʪʦʟʥʘʚʩʪʚʘ ʪʘ ʤʽʢʨʦʙʽʦʣʦʛʽʾ ʋʢʨʅɼɯʃɻɸ ʟ 

ʚʠʚʯʝʥʥʷ ʙʽʦʣʦʛʽʯʥʦʛʦ ʢʨʫʛʦʦʙʽʛʫ ʨʝʯʦʚʠʥ ʫ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ 

ɯ. ɯ. ʉʤʦʣ̫ɹʥʽʥʦʚʘ, ʷʢʠʡ ʙʫʚ ʟʘʚʽʜʫʚʘʯʝʤ ʣʘʙʦʨʘʪʦʨʽʾ ʧʨʦʪʷʛʦʤ 1961ï1986 ʨʨ., 

ʧʨʦʜʦʚʞʫʚʘʣʠʩ ̫ʜʦ 1976 ʨ. ɹʘʛʘʪʦʨʽʯʥʝ ʚʠʚʯʝʥʥʷ ʜʠʥʘʤʽʢʠ ʨʫʭʦʤʠʭ ʬʦʨʤ NPK ʫ ʚʝʨʭʥʽʭ 

ʛʦʨʠʟʦʥʪʘʭ ʨ̌ʫʥʪʽʚ ʥʝ ʚʠʷʚʠʣʦ ʟʘʢʦʥʦʤʽʨʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʫ ʾʭʥʴʦʤʫ ʚʤʽʩʪʽ ʫ ʨʽʟʥʠʭ ʪʠʧʘʭ 

ʣʽʩʫ ï ʩʫʭʠʭ ʽ ʩʚʽʞʠʭ ʙʦʨʘʭ, ʩʫʙʦʨʘʭ ʪʘ ʜʽʙʨʦʚʘʭ ʫ ʇʽʚʥʽʯʥʦʤʫ ʉʪʝʧʫ, ʩʚʽʞʠʭ, ʚʦʣʦʛʠʭ ʽ ʩʠʨʠʭ 

ʙʦʨʘʭ, ʩʫʙʦʨʘʭ ʪʘ ʜʽʙʨʦʚʘʭ ʫ ʇʦʣʽʩʩʽ [28, 29]. ɸ ʮʝ ʙʫʣʦ ʛʦʣʦʚʥʦʶ ʤʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ. 
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ɺʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʮʝʡ ʬʘʢʪ ʥʝ ʻ ʚʠʧʘʜʢʦʚʠʤ, ʧʝʨʰ ʟʘ ʚʩʝ ʪʦʤʫ, ʱʦ ʙʘʛʘʪʦʨʽʯʥʘ 

ʜʝʨʝʚʥʘ ʨʦʩʣʠʥʥʽʩʪʴ ʩʧʦʞʠʚʘʻ ʟ ̌ʨʫʥʪʫ ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʙʽʦʝʣʝʤʝʥʪʽʚ, ʟʦʢʨʝʤʘ 

ʚʘʞʢʦʜʦʩʪʫʧʥʠʭ, ʥʽʞ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢ ̔ʢʫʣʴʪʫʨʠ, ʜʣʷ ʷʢʠʭ ʨʦʟʨʦʙʣʷʣʠʩʴ ʤʝʪʦʜʠʢʠ, ʱʦ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʫ ʮʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ. ʇʦ-ʜʨʫʛʝ. ʗʢʱʦ ʥʘ ʧʦʯʘʪʢʫ ʍʍ ʩʪʦʣʽʪʪʷ ʣʽʩʽʚʥʠʢʠ ʜʫʞʝ 

ʨʝʪʝʣʴʥʦ ʚʠʚʯʘʣʠ ʟʥʘʯʥʠʡ ʦʙôʻʤ ʨ̌ʫʥʪʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʧʽʜʩʪʠʣʘʶʯ ̔ ʰʘʨʠ ʧʽʜʨ̌ʫʥʪʷ, ʪʦ 

ʧʽʟʥʽʰʝ ʣʽʩʦʚʽ ˇʨʫʥʪʦʟʥʘʚʮʽ ʩʢʦʥʮʝʥʪʨʫʚʘʣʠ ʫʚʘʛʫ ʥʘ ʚʝʨʭʥʠʭ ʛʦʨʽʟʦʥʪʘʭ ʨ̌ʫʥʪʽʚ ʪʘ ʣʽʩʦʚʠʭ 

ʧʽʜʩʪʠʣʢʘʭ, ʥʝ ʧʨʠʜʽʣʷʶʯʠ ʚʘʛʦʤʦʾ ʫʚʘʛʠ ˇʨʫʥʪʦʫʪʚʦʨʶʚʘʣʴʥʠʤ ʧʦʨʦʜʘʤ, ʟ ʷʢʠʭ ʨ̌ʫʥʪʠ ʥʘ 

95ï98 % ʩʢʣʘʜʘʶʪʴʩʷ. ɸ ʩʘʤʝ ʚʦʥʠ ʟʥʘʯʥʦ  ʁʤʽʨʦ  ʁʦʙʫʤʦʚʣʶʶʪʴ ʣʽʩʦʨʦʩʣʠʥʥʠʡ ʧʦʪʝʥʮʽʘʣ 

ʨ̌ʫʥʪʽʚ. ʊʦʤʫ ɻ. ʄ. ɺʠʩʦʮʴʢʠʡ ʚʚʘʞʘʚ, ʱʦ çʠʟʫʯʝʥʠʝ ʧʦʯʚ ʥʫʞʥʦ ʥʘʯʠʪʘʪʴ ʩ ʠʟʫʯʝʥʠʷ 

ʧʦʜʧʦʯʚ, ʛʨʫʥʪʦʚ, ʘ ʚʝʨʭʥʝʶ ʢʦʨʦʯʢʦʡ ʝʛʦ ʩʣʝʜʫʝʪ ʟʘʢʦʥʯʠʪʴè. ʊʝʧʝʨ ʣʠʰʝ ʣʽʩʦʚʽ ʪʠʧʦʣʦʛʠ 

ʧʨʦʜʦʚʞʫʶʪʴ ʛʽʜʥʦ ʦʮʽʥʶʚʘʪʠ ʩʢʣʘʜ ʧʽʜˇʨʫʥʪʷ, ʡʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ, ʽ ʟʘ ʥʠʤ 

(ʧʽʩʢʠ, ʩʫʧʽʩʢʽ) ʚʠʟʥʘʯʘʶʪʴ ʪʠʧ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ. ʆʜʥʘʢ ʧʝʨʰ ʟʘ ʚʩʝ ʚʩʽ ʦʮʽʥʶʚʘʥʥʷ ʚʦʥʠ 

ʟʜʽʡʩʥʶʶʪʴ ʟʘ ʩʢʣʘʜʦʤ ʪʘ ʧʨʦʜʫʢʪʠʚʥʩ̔ʪʁ ʥʘʩʘʜʞʝʥʴ, ʷʢ ̔ ʥʘ ʥʠʭ ʨʦʩʪʫʪʴ ï ʟʘʩʦʙʦʤ 

ʬʽʪʦʽʥʜʠʢʘʮʽʾ. 

ʋ 1970 ʨ. ʣʘʙʦʨʘʪʦʨʽʻʶ ʣʽʩʦʚʦʛʦ ˇʨʫʥʪʦʟʥʘʚʩʪʚʘ ʋʢʨʅɼɯʃɻɸ ʙʫʚ ʦʧʫʙʣʽʢʦʚʘʥʠʡ ʟʙʽʨʥʠʢ 

çʇʦʯʚʦʚʝʜʝʥʠʝ ï ʣʝʩʥʦʤʫ ʭʦʟʷʡʩʪʚʫè, ʚ ʷʢʦʤʫ ʚʠʢʣʘʜʝʥʽ ʦʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʽʪ ʾʾ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʽ ˇʨʫʥʪʦʟʥʘʚʮʽʚ ʜʦʩʣʽʜʥʠʭ ʩʪʘʥʮʽʡ. 

ʋ ʧʦʜʘʣʴʰʦʤʫ ʚ 1976ï2000 ʨʨ. ʣʘʙʦʨʘʪʦʨʽʻʶ ʚʠʚʯʘʣʦʩʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʨʛʘʥʽʯʥʠʭ ʽ 

ʤʽʥʝʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʫ ʣʽʩʘʭ, ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨʘʭ, ʨʦʟʩʘʜʥʠʢʘʭ, ʪʝʧʣʠʮʷʭ. ʎʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʦʢʘʟʘʣʠ, ʱʦ ʤʽʥʝʨʘʣʴʥʽ ʜʦʙʨʠʚʘ ʩʪʠʤʫʣʶʶʪʴ ʨʽʩʪ ʥʘʩʘʜʞʝʥʴ, ʧʽʜʚʠʱʫʶʪʴ ʩʝʨʝʜʥʽʡ ʧʨʠʨʽʩʪ. 

ʆʜʥʘʢ ʧʽʩʣʷ ʧʨʠʧʠʥʝʥʥʷ ʾʭʥʴʦʛʦ ʚʥʝʩʝʥʥʷ ʧʨʠʨʽʩʪ ʥʽʚʝʣʶʻʪʴʩʷ ʽ ʥʘʜʘʣʽ ʚ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʥʘʩʘʜʞʝʥʴ ʥʝ ʟʙʝʨʽʛʘʻʪɹʩʷ. ʊʦʤʫ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʜʦʮʽʣʴʥʦ ʨʦʙʠʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ 

ʨʫʙʢʦ ʁ ʥʘʩʘʜʞʝʥʴ. ʇʨʦʚʘʜʠʣʠ ʚʠʚʯʝʥʥʷ ʧʦʚʽʣʴʥʦʨʦʟʯʠʥʥʠʭ ʬʦʨʤ ʜʦʙʨʠʚ (ɺ. ʄ. ʋʛʘʨʦʚ, 

ʖ. ɭ. ʄʘʣʶʛʘ), ʘ ʪʘʢʦʞ ʚʧʣʠʚʫ ʜʦʙʨʠʚ ʥʘ ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʠʡ ʨʝʞʠʤ ʨ̌ʫʥʪʽʚ ʫ ʨʽʟʥʠʭ ʝʜʘʪʦʧʘʭ 

(ɯ. ɯ. ʉʘʤʦʡʣʦʚʘ). 

ʆʩʪʘʥʥʽ 5 ʨʦʢʽʚ ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʣʘʙʦʨʘʪʦʨʽʾ ʣʽʩʦʚʦʛʦ ˇʨʫʥʪʦʟʥʘʚʩʪʚʘ ʽ ʤʽʢʨʦʙʽʦʣʦʛʽʽ 

ʚʠʚʯʘʣʠ ʣʽʩʦʨʦʩʣʠʥʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʨ̌ʫʥʪʽʚ ʨʽʟʥʠʭ ʪʠʧʽʚ ʣʽʩʫ ʃʽʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ 

(ʉ. ʇ. ʈʘʩʧʦʧʽʥʘ). ʊʘʢʦʞ ʟʥʦʚʫ ʚʠʚʯʘʣʠ ʣʽʩʦʨʦʩʣʠʥʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʠʭ ʨ̌ʫʥʪʽʚ 

ʫ ʟʚôʷʟʢʫ ʟ ʤʦʞʣʠʚʠʤ ʧʝʨʝʜʘʚʘʥʥʷʤ ʾʭ ʧʽʜ ʟʘʣʩ̔ʝʥʥʷ ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʜʫʞʝ ʚʠʩʦʢʦʾ 

ʨʦʟʦʨʘʥʦʩʪʽ ʟʝʤʝʣʴ [3]. ɼʦʩʣʽʜʞʫʚʘʣʠ ʪʘʢʦʞ ʜʽ ʁʜʦʙʨʠʚ ʧʽʜ ʯʘʩ ʚʠʨʦʱʫʚʘʥʥ ̫ʚʝʣʠʢʦʤʽʨʥʠʭ 

ʩʘʜʞʘʥʮʽʚ ʽʟ ʟʘʢʨʠʪʦʶ ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ (ɺ. ʄ. ʋʛʘʨʦʚ). ɿʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʨʦʙʽʪ ʣʽʩʽʚʥʠʢʽʚ 

ʽ ˇʨʫʥʪʦʟʥʘʚʮʽʚ ʫ ʨʽʟʥʽ ʨʦʢʠ ʙʫʣʦ ʧʨʠʩʚʷʯʝʥʦ ʚʠʚʯʝʥʥʶ ʝʨʦʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ʪʘ ʾʭʥʴʦʤʫ 

ʦʩʚʦʻʥʥʶ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ [94 ʪʘ ʽʥ.]. 

ʇʨʘʮʽ ɼɼʋ ʽ ʍʅɸʋ. ɹʘʛʘʪʦ ʨʦʢʽʚ ʤʘʩʰʪʘʙʥʽ ʨʦʙʦʪʠ ʽʟ ʚʠʚʯʝʥʥʷ ʣʽʩʽʚ ʽ ʣʽʩʦʚʠʭ ʨ̌ʫʥʪʽʚ 

ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʾ ʋʢʨʘʾʥʠ ʧʨʦʚʦʜʠʪʴ ʢʘʬʝʜʨʘ ʛʝʦʙʦʪʘʥʽʢʠ (ʥʠʥʽ ʢʘʬʝʜʨʘ ʛʝʦʙʦʪʘʥʽʢʠ ʪʘ 

ʨ̌ʫʥʪʦʟʥʘʚʩʪʚʘ) ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʷʢʫ ʙʘʛʘʪʦ ʨʦʢʽʚ ʦʯʦʣʶʚʘʚ 

ʦʜʠʥ ʟ ʦʩʪʘʥʥʽʭ ʫʯʥʽʚ ɻ. ʄ. ɺʠʩʦʮʴʢʦʛʦ ʧʨʦʬʝʩʦʨ ɸ. ʃ. ɹʝʣʴʛʘʨʜ. ʆʙʩʪʝʞʝʥʦ ʣʽʩʠ ʽ ʨ̌ʫʥʪʠ 

ʧʽʱʘʥʠʭ ʘʨʝʥ, ʙʘʡʨʘʢʽʚ, ʟʘʧʣʘʚ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʪʠʧʦʣʦʛʽʯʥʫ ʢʣʘʩʠʬʽʢʘʮʽʶ ʣʽʩʽʚ ʩʪʝʧʦʚʦʾ 

ʟʦʥʠ, ʚ ʦʩʥʦʚʫ ʷʢʦʾ ʧʦʢʣʘʜʝʥʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ ʨ̌ʫʥʪʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʧʦʨʽʜ [1, 2]. 

ɸ. ʇ. ʊʨʘʚʣʝʻʚʠʤ [33] ʚʠʚʯʝʥʦ ʯʦʨʥʦʟʝʤʠ ʧʽʜ ʩʪʘʨʠʤʠ ʰʪʫʯʥʠʤʠ ʣʽʩʦʚʠʤʠ ʥʘʩʘʜʞʝʥʥʷʤʠ. 

ʇʦʢʘʟʘʥʦ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʮʠʭ ʥʘʩʘʜʞʝʥʴ ʥʘ ʯʦʨʥʦʟʝʤʠ ï ʙʽʣʴʰ ʚʠʩʦʢʘ ʛʫʤʫʩʦʚʘʥʥʽʩʪʴ ʽ 

ʦʩʪʨʫʢʪʫʨʝʥʽʩʪʴ ʦʙʣʽʩʝʥʠʭ ʯʝʨʥʦʟʝʤʽʚ. ɺ.ʉ . ɿʚʝʨʢʦʚʩʴʢʠʡ ʽʟ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʢʘʬʝʜʨʠ 

ʧʨʦʚʦʜʠʪʴ ʨʦʙʦʪʠ ʟ ʨʝʢʫʣʴʪʠʚʘʮʽʾ ʟʝʤʝʣʴ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʥʘ ʥʠʭ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ. 

ʋ 1962ï1967 ʨʨ. ʧʨʘʮʽʚʥʠʢʠ ʢʘʬʝʜʨʠ ˇʨʫʥʪʦʟʥʘʚʩʪʚʘ (ɻ. ʉ. ɻʨʽʥʴ, ɸ. ʆ. ɻʝʦʨʛʽ, 

ɼ. ɻ. ʊʠʭʦʥʝʥʢʦ) ʽ ʢʘʬʝʜʨʠ ʙʦʪʘʥʽʢʠ (ɭ. ʉ. ʂʫʣʴʪʝʥʢʦ) ʍʘʨʢʽʚʩʴʢʦʛʦ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 

ʽʥʩʪʠʪʫʪʫ ʽʤ. ɺ. ɺ. ɼʦʢʫʯʘʻʚʘ ʧʨʦʚʝʣʠ ʢʦʤʧʣʝʢʩʥʝ ʨ̌ʫʥʪʦʚʦ-ʛʝʦʙʦʪʘʥʽʯʥʝ ʦʙʩʪʝʞʝʥʥʷ 

ʥʘʛʽʨʥʠʭ ʜʽʙʨʦʚ ʽ ʣʽʩʽʚ ʧʽʱʘʥʦʾ ʪʝʨʘʩʠ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ ʫ ʤʝʞʘʭ ʏʫʛʫʻʚʦ-ɹʘʙʯʘʥʩʴʢʦʛʦ ʽ 

ʉʢʨʠʧʘʾʚʩʴʢʦʛʦ ʣʽʩʛʦʩʧʽʚ, ʪʝʨʠʪʦʨʽʷ ʷʢʠʭ ʟʘ ʚʠʩʣʦʚʦʤ ɻ. ʄ. ɺʠʩʦʮʴʢʦʛʦ çé ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʧʦʯʪʠ ʠʩʯʝʨʧʳʚʘʶʱʠʡ ʦʙʲʝʢʪ ʣʝʩʦʩʪʝʧʥʦʡ ʟʦʥʳè. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʮʠʭ ʨʦʙʽʪ ʙʫʣʦ ʩʢʣʘʜʝʥʦ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʽ (1 : 10 000) ̌ʨʫʥʪʦʚʽ ʢʘʨʪʠ, 

ʧʨʦʚʝʜʝʥʦ ʨʘʮʽʦʥʘʣʽʟʘʮʽ ʁʤʝʪʦʜʠʢʠ ʩʢʣʘʜʘʥʥʷ ʨ̌ʫʥʪʦʚʠʭ ʢʘʨʪ ʘʨʝʥ, ʷʢʘ ʚʨʘʭʦʚʫʚʘʣʘ ʧʨʠ 

ʚʠʜʽʣʝʥʥʽ ʨ̌ʫʥʪʦʚʠʭ ʢʦʥʪʫʨʽʚ ʥʝ ʪʽʣʴʢʠ ʚʣʘʩʥʝ ʨ̌ʫʥʪʠ, ʘʣʝ ʡ ʩʪʨʘʪʠʛʨʘʬʽʶ ʙʫʜʦʚʠ ʧʽʜˇʨʫʥʪʷ 
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ʜʦ ʛʣʠʙʠʥʠ 5 ʤ (ʥʘʷʚʥʽʩʪʴ ʦʛʣʝʻʥʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʽ ʛʣʠʙʠʥʫ ʟʘʣʷʛʘʥʥʷ ʧʽʜˇʨʫʥʪʦʚʠʭ ʚʦʜ, 

ʥʘʷʚʥʽʩʪʴ ʥʘ ʨʽʟʥʽʡ ʛʣʠʙʠʥʽ ʧʦʭʦʚʘʥʠʭ ʨ̌ʫʥʪʽʚ, ʤʽʣʢʦʟʝʤʠʩʪʠʭ ʧʨʦʰʘʨʢʽʚ, ʧʩʝʚʜʦʬʽʙʨ, 

ʦʨʪʟʘʥʜʽʚ ʽ ʱʽʣʴʥʠʭ ʧʦʨʽʜ). ʅʘʩʠʯʝʥʘ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʢʘʨʪʘ ʨ̌ʫʥʪʽʚ (ʪʦʯʥʽʰʝ ʢʘʨʪʘ 

ʨ̌ʫʥʪʽʚ-ʧʽʜˇʨʫʥʪʷ) ʧʨʘʢʪʠʯʥʦ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʢʘʨʪʫ ʪʠʧʽʚ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷ ʣʽʩʦʚʦʾ 

ʨʦʩʣʠʥʥʦʩʪʽ. 

ʅʘ ʧʨʘʚʦʙʝʨʝʞʥʠʭ, ʷʢ ʧʨʘʚʠʣʦ, ʢʦʨʽʥʥʠʭ, ʧʣʘʪʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʥʘʛʽʨʥʠʭ ʜʽʙʨʦʚ 

ʟʘʣʝʞʠʪʴ ʥʝ ʩʪʽʣʴʢʠ ʚʽʜ ʚʠʜʫ ʦʧʽʜʟʦʣʝʥʥʷ ʨ̌ʫʥʪʽʚ (ʩʚʽʪʣʦ-ʩʽʨʠʭ, ʩʽʨʠʭ, ʪʝʤʥʦ-ʩʽʨʠʭ ʽ 

ʯʦʨʥʦʟʝʤʽʚ ʦʧʽʜʟʦʣʝʥʠʭ), ʩʢʽʣʴʢʠ ʚʽʜ ʧʽʜˇʨʫʥʪʷ ʪʘ ʡʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ (ʪʠʧʦʚʽ 

ʣʝʩʠ, ʱʽʣʴʥʽ ʣʝʩʦʚʽ ʧʦʨʦʜʠ, ʛʣʠʥʠ, ʧʦʨʦʜʠ ʥʝʦʛʝʥʫ ʽ ʧʘʣʝʦʛʝʥʫ: ʧʽʩʢʠ, ʩʫʧʽʩʢʠ, ʩʫʛʣʠʥʢʠ). 

ɼ. ɻ. ʊʠʭʦʥʝʥʢʦ, ʦʜʠʥ ʽʟ ʫʯʘʩʥʠʢʽʚ ʨ̌ʫʥʪʦʚʦ-ʙʦʪʘʥʽʯʥʦʾ ʝʢʩʧʝʜʠʮʽʾ, ʥʘ ʤʘʪʝʨʽʘʣʘʭ ʮʠʭ 

ʧʦʣʴʦʚʠʭ ʦʙʩʪʝʞʝʥʴ ʥʘʜʘʚ ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʫ ʩʭʝʤʫ ʝʚʦʣʶʮʽʾ ʣʘʥʜʰʘʬʪʽʚ ʙʦʨʦʚʠʭ ʪʝʨʘʩ ʨʽʯʦʢ 

ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ, ʚʧʝʨʰʝ ʚ ʋʢʨʘʾʥʽ (1962ï1964 ʨʨ.) ʧʦʢʘʟʘʚ, ʱʦ ʢʦʣʴʦʨʦʚʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ 

ʪʦʚʱʽ ʨ̌ʫʥʪʽʚ ʣʝʛʢʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʚʜʷʢʠ ʜʽʾ ʦʛʣʝʻʥʥʷ, ʷʢʝ 

ʟʥʽʤʘʻ ʟʘʣʽʟʠʩʪʽ ʢʦʣʦʾʜʥʽ çʩʦʨʦʯʢʠè ʟ̔ ʟʝʨʝʥ ʧʽʩʢʫ, ʘ ʢʠʩʣʘ ʨʝʘʢʮʽʷ ʽ ʧʨʦʤʠʚʥʠʡ ʚʦʜʥʠʡ ʨʝʞʠʤ 

ʧʽʜ ʭʚʦʡʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʩʧʨʠʷʶʪʴ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʟʘʣʽʟʠʩʪʠʭ ʩʧʦʣʫʢ ʟʘ ʧʨʦʬʽʣʝʤ ʨ̌ʫʥʪʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷ ʝʣʶʚʽʘʣʴʥʦ-ʽʣʶʚʽʘʣʴʥʦʛʦ ʧʨʦʬʽʣ ʁ ʨ̌ʫʥʪʽʚ ʧʽʜ 

ʚʧʣʠʚʦʤ ʟʤʽʥʠ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʠʭ ʫʤʦʚ, ʪʦʙʪʦ çʚʽʜʙʽʣʶʚʘʥʥʷè, ʘ ʥʝ ʜʽʾ ʢʣʘʩʠʯʥʦʛʦ 

ʧʽʜʟʦʣʠʩʪʦʛʦ ʧʨʦʮʝʩʫ [30]. 

ɼʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʥʘ ʢʘʬʝʜʨʽ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʘʛʨʘʨʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ɺ. ɺ. ɼʦʢʫʯʘʻʚʘ ɼ. ɻ. ʊʠʭʦʥʝʥʢʦʤ, ʂ. ɹ. ʅʦʚʦʩʘʜʦʤ, ɼ. ɺ. ɻʘʚʚʦʶ, ʧʦʢʘʟʘʣʠ, 

ʱʦ ʣʽʩʦʚʽ ʥʘʩʘʜʞʝʥʥʷ (40ï50 ʨʦʢʽʚ) ʥʘ ʦʨʥʠʭ ʯʦʨʥʦʟʝʤʘʭ (ʨʦʟʦʨʶʚʘʥʥʷ ʧʦʥʘʜ 100 ʨʦʢʽʚ), 

ʩʧʨʠʷʶʪʴ ʧʦʥʦʚʣʝʥʥʶ ʤʘʡʞʝ ʫʩʽʭ ʧʦʢʘʟʥʠʢʽʚ ʾʭʥʴʦʾ ʨʦʜʶʯʦʩʪʽ ʜʦ ʨʽʚʥʷ ʮʽʣʠʥʥʠʭ ʘʥʘʣʦʛʽʚ 

[31]. 

ʃʽʩʦʚʘ ʪʠʧʦʣʦʛʽʷ ʽ ˇʨʫʥʪʦʟʥʘʚʩʪʚʦ. ʗʢ ʙʫʣʦ ʚʽʜʟʥʘʯʝʥʦ ʚʠʱʝ, ʧʝʨʝʚʘʞʥʘ ʯʘʩʪʠʥʘ 

ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ ʟ ʣʽʩʦʚʦʛʦ ʨ̌ʫʥʪʦʟʥʘʚʩʪʚʘ ʚ ʋʢʨʘʾʥʽ ʧʨʦʚʦʜʠʣʘʩʴ ʽ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ 

ʣʽʩʦʚʦʾ ʪʠʧʦʣʦʛʽʾ, ʛʦʣʦʚʥʠʤʠ ʟ ʷʢʠʭ ʻ ʨʦʟʫʤʽʥʥʷ ʚʠʟʥʘʯʘʣʴʥʦʾ ʨʦʣʽ ʨʦʜʶʯʦʩʪʽ ʨ̌ʫʥʪʽʚ, ʾʭʥʴʦʾ 

ʟʘʙʝʟʧʝʯʝʥʥʦʩʪʽ ʝʣʝʤʝʥʪʘʤʠ ʞʠʚʣʝʥʥʷ ʽ ʚʦʣʦʛʦʶ, ʜʣʷ ʨʦʩʣʠʥ ʪʘ ʩʧʦʣʫʯʝʥʝ ʚʠʚʯʝʥʥʷ ʨ̌ʫʥʪʽʚ ʽ 

ʥʘʩʘʜʞʝʥʴ, ʷʢʽ ʥʘ ʥʠʭ ʨʦʩʪʫʪʴ, ʚʨʘʭʫʚʘʥʥʷ ʾʭʥʴʦʛʦ ʩʪʘʥʫ ʪʘ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʧʨʠʥʮʠʧʽʚ ʜʘʻ ʟʤʦʛʫ ʚʠʨʽʰʫʚʘʪʠ ʙʘʛʘʪʦ ʧʠʪʘʥʴ, ʫ ʪʦʤʫ ʯʠʩʣʽ 

ʚʧʝʚʥʝʥʦ ʚʠʟʥʘʯʘʪʠ ʣʽʩʦʨʦʩʣʠʥʥʠʡ ʧʦʪʝʥʮʽʘʣ ʨʽʟʥʠʭ ʪʠʧʽʚ ʽ ʚʠʜʽʚ ̌ʨʫʥʪʽʚ ʪʘ ʥʘʤʽʯʘʪʠ ʰʣʷʭʠ 

ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʦʮʽʥʶʚʘʪʠ ʩʪʫʧʥ̔ʴ ʣʽʩʦʧʨʠʜʘʪʥʦʩʪʽ ʨʽʟʥʠʭ ʪʠʧʽʚ 

ʤʘʣʦʧʨʦʜʫʢʪʠʚʥʠʭ ʟʝʤʝʣʴ ʽ ʟʘʩʦʙʠ ʧʽʜʚʠʱʝʥʥʷ ʾʭʥʴʦʾ ʨʦʜʶʯʦʩʪʽ, ʟʘʧʨʦʧʦʥʦʚʫʚʘʪʠ ʟʘʭʦʜʠ ʟ 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʥʘʩʘʜʞʝʥʴ ʥʘ ʨʽʟʥʠʭ ʚʠʜʘʭ ʨ̌ʫʥʪʽʚ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʦʜʶʯʽʩʪʴ ʨ̌ʫʥʪʽʚ ʚʠʟʥʘʯʘʶʪʴ ʦʩʥʦʚʥʽ ʣʽʤʽʪʦʚʘʥʽ ʥʘ ɿʝʤʣʽ ʨʝʩʫʨʩʠ ï 

ʪʝʧʣʦ, ʚʦʣʦʛʘ ʪʘ ʾʞʘ, ʷʢʽ ʩʪʚʦʨʶʶʪʴ ʟʘʛʘʣʦʤ ʪʦʡ ʯʠ ʽʥʰʠʡ ʙʽʦʧʦʪʝʥʮʽʘʣ ʩʝʨʝʜʦʚʠʱʘ. ɺʦʥʠ 

ʚʩʽ ʚʞʝ ʦʮʽʥʝʥʽ ʪʠʧʦʣʦʛʘʤʠ ʢʽʣʴʢʽʩʥʦ. 

ʋ ʭʦʣʦʜʥʦʤʫ ʢʣʽʤʘʪʽ ʩʫʤʘ ʧʦʟʠʪʠʚʥʠʭ ʩʝʨʝʜʥʽʭ ʤʽʩʷʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨ (ʩʫʤʘ ʪʝʧʣʘ) 

ʩʪʘʥʦʚʠʪʴ 24ï44Á, ʚ ʪʝʧʣʦʤʫ ï 124ï144Á [4]. ʋ ʙʽʜʥʠʭ ʪʠʧʘʭ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʚʘʣʦʚʠʭ 

ʈ2ʆ5 ʽ ʂ2ʆ (ʙʝʟ ʢʘʣʽʶ ʧʦʣʴʦʚʠʭ ʰʧʘʪʽʚ) ʻ ʤʝʥʦhʶ ʟʘ 0,02 ʽ 0,03 %, ʫ ʙʘʛʘʪʠʭ ʚʽʜʧʦʚʽʜʥʦ 

ʙʽʣʴʰʦʶ ʟʘ 0,06 ʽ 0,80 %. ʂʽʣʴʢʽʩʪʴ ʜʦʩʪʫʧʥʦʾ ʚʦʣʦʛʠ ʚ ʩʫʭʠʭ ʪʠʧʘʭ ʩʪʘʥʦʚʠʪʴ 50ï100, ʫ 

ʚʦʣʦʛʠʭ ï 400ï500 ʤʤ [11, 14]. ʉʘʤʝ ʥʘ ʟʤʽʥʽ ʢʽʣʴʢʦʩʪʽ ʮʠʭ ʨʝʩʫʨʩʽʚ ʧʦʙʫʜʦʚʘʥʦ 

ʣʽʩʦʪʠʧʦʣʦʛʽʯʥʽ ʢʣʘʩʠʬʽʢʘʮʽʡʥʽ ʤʦʜʝʣʽ ï ʢʣʽʤʘʪʠʯʥʫ ʪʘ ʝʜʘʬʽʯʥʫ ʩʽʪʢʠ; ʢʣʽʤʘʪʠʯʥʫ ï ʫ 

ʢʦʦʨʜʠʥʘʪʘʭ ʪʝʧʣʘ ʪʘ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ, ʝʜʘʬʽʯʥʫ ï ʫ ʢʦʦʨʜʠʥʘʪʘʭ ʾʞʽ ʡ ʜʦʩʪʫʧʥʦʾ ʚʦʣʦʛʠ ʚ 

ʨ̌ʫʥʪʘʭ. ʊʦʤʫ ʣʽʩʦʚʘ ʪʠʧʦʣʦʛʽʷ ʥʘʡʙʽʣʴʰ ʦʙʻʢʪʠʚʥʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʠʨʦʜʠ ʽ ʢʣʘʩʠʬʽʢʫʻ ʟʦʥʘʣʴʥʝ ʽ ʚʥʫʪʨʽʰʥʴʦʟʦʥʘʣʴʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʥʝ ʪʽʣʴʢʠ 

ʣʽʩʽʚ, ʘʣʝ ʡ ʧʨʠʨʦʜʠ ʟʘʛʘʣʦʤ. ʎʽ ʨʦʟʨʦʙʢʠ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʢʽʣʴʢʽʩʥʦʛʦ ʨʽʰʝʥʥʷ ʨʽʚʥʷʥʥʷ 

ʟʚôʷʟʢʫ ʨ̌ʫʥʪʽʚ ʟ ʬʘʢʪʦʨʘʤʠ ˇʨʫʥʪʦʫʪʚʦʨʝʥʥʷ ɺ. ɺ. ɼʦʢʫʯʘʻʚʘ [14]. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʴ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʡ ʩʪʽʡʢʦʩʪʽ ʣʽʩʦʚʠʭ 

ʥʘʩʘʜʞʝʥʴ ʧʦʪʨʝʙʫʻ ʦʙʣʽʢʫ ʥʝ ʣʠʰʝ ˇʨʫʥʪʽʚ, ʘʣʝ ʡ ʫʩʽʻʾ ʩʫʢʫʧʥʦʩʪʽ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʩʪʚʦʨʶʶʪʴ ʪʽ ʯʠ 

ʽʥʰʽ ʫʤʦʚʠ ʜʣʷ ʞʠʪʪʷ ʨʦʩʣʠʥ ï ʛʝʦʤʦʨʬʦʣʦʛʽʾ, ʨʝʣʴʻʬʫ, ˇʨʫʥʪʦʫʪʚʦʨʶʚʘʣʴʥʠʭ, ʘ ʫ ʨʘʟʽ ʙʣʠʟʴʢʦʛʦ 

ʟʘʣʷʛʘʥʥʷ ʪʘʢʦʞ ʧʽʜʩʪʠʣʘʶʯʠʭ ʧʦʨʽʜ ʽ ˇʨʫʥʪʦʚʠʭ ʚʦʜ. ʎʝʡ ʢʦʤʧʣʝʢʩ ʬʘʢʪʦʨʽʚ ʤʦʞʝ ʙʫʪʠ 

ʚʠʟʥʘʯʝʥʠʡ ʪʝʨʤʽʥʦʤ çʟʝʤʣʷè, ʷʢ ʡʦʛʦ ʥʘʟʚʘʚ ʃ. ɻ. ʈʘʤʝʥʩʴʢʠʡ [24], ʢʣʘʩʠʬʽʮʽʡʥʽ ʨʦʟʨʦʙʢʠ 
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ʷʢʦʛʦ ʻ ʧʦʚʥʽʩʪʶ ʘʥʘʣʦʛʽʯʥʠʤʠ ʜʦ ʣʽʩʦʪʠʧʦʣʦʛʽʯʥʠʭ. ʇʽʟʥʽʰʝ ʮʝʡ ʪʝʨʤʽʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚ 

ɻ. ʉ. ɻʨʠʥʴ [8]. ʋ ʙʦʪʘʥʽʢʽʚ ʚʽʥ ʟʚʝʪʴʩʷ ʤʽʩʮʝʟʨʦʩʪʘʥʥʷʤ. ʎʝ ʧʦʚʠʥʥʦ ʦʙʦʚôʷʟʢʦʚʦ ʚʢʘʟʫʚʘʪʠʩʴ 

ʧʽʜ ʯʘʩ ʦʙʩʪʝʞʝʥʥʷ ˇʨʫʥʪʽʚ. ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʘʪʠ ʩʢʣʘʜ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʨʦʩʣʠʥʥʦʩʪʽ ʥʘ 

ʨʽʟʥʠʭ ʚʠʜʘʭ ˇʨʫʥʪʽʚ, ʱʦ ʦʙʩʪʝʞʫʶʪʴʩʷ. ʇʨʠ ʪʘʢʦʤʫ ʨʦʟʫʤʽʥʥʽ ˇʨʫʥʪʠ ʚʠʚʯʘʶʪʴ ʥʝ ʪʽʣʴʢʠ ʷʢ 

ʧʨʠʨʦʜʥʝ ʪʽʣʦ, ʷʢ ʾʭ ʟʘʨʘʟ ʚʠʚʯʘʶʪʴ, ʘʣʝ ʡ ʷʢ ʩʝʨʝʜʦʚʠʱʝ ʽʩʥʫʚʘʥʥʷ ʨʦʩʣʠʥ, ʷʢ ʾʭ ʚʠʚʯʘʣʠ ʽ 

ʚʠʚʯʘʶʪʴ ʧʨʦʪʷʛʦʤ ʩʪʦʨʽʯ. ʄʠ ʥʘʟʠʚʘʻʤʦ ʮʝʡ ʥʘʧʨʷʤ ʝʢʦʣʦʛʽʯʥʠʤ (ʚʽʜ oikos ï ʜʽʤ, ʩʝʨʝʜʦʚʠʱʝ). 

ʅʘ ʪʘʢʦʤʫ ʥʘʧʨʷʤʽ ʤʦʞʣʠʚʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ˇʨʫʥʪʦʟʥʘʚʩʪʚʘ ʫ ʪʝʦʨʠʪʠʯʥʫ ʙʘʟʫ ʟʝʤʣʝʨʦʙʩʪʚʘ, 

ʷʢʦʶ ʜʘʚʥʦ ʻ ʣʽʩʦʚʘ ʪʠʧʦʣʦʛʽʷ ʜʣʷ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʋʢʨʘʾʥʠ, ʫ ʜʽʡʩʥʦ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʫ ʥʘʫʢʫ ʧʨʦ ʨʦʜʶʯʽʩʪʴ ɿʝʤʣʽ, ʷʢʘ ʟʘʙʝʟʧʝʯʠʣʘ ʩʚʦʛʦ ʯʘʩʫ ʚʠʥʠʢʥʝʥʥʷ ʥʘ ʥʽʡ 

ʞʠʪʪʷ ʽ ʧʽʜʪʨʠʤʫʻ ʡʦʛʦ, ʚʩʝ ʙʽʣʴʰʝ ʢʦʥʮʝʥʪʨʫʶʯʠʩʴ ʫ ˇʨʫʥʪʦʚʦʤʫ ʧʦʢʨʠʚʽ ï çʦʩʝʣʽè ʨʦʩʣʠʥ, ʷʢʽ 

ʟʜʽʡʩʥʶʶʪʴ ʧʨʦʮʝʩ ʬʦʪʦʩʠʥʪʝʟʫ. 
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results of work of the employees of URIFFM and its experimental stations, Forest Institute of USSR Academy of 

Sciences, University of Dnipropetrovsk and Kharkiv Agricultural University on forest soil sciences are presented. The 

Greate importance of principles of forest typology and its classification model, edaphic grid, is proved for the study of 

soils. 

K e y  w o r d s : forest pedology, soil fertility, nutrient status, moisture content, forest typology. 

 

ʄʠʛʫʥʦʚʘ ɽ. ʉ.
1
, ʊʠʭʦʥʝʥʢʦ ɼ. ɻ.

2 

ʃɽʉʅʆɽ ʇʆʏɺʆɺɽɼɽʅʀɽ ɺ ʋʂʈɸʀʅɽ 

1. ʋʢʨʘʠʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʮʠʠ ʠʤ. 
ɻ. ʅ. ɺʳʩʦʮʢʦʛʦ 

2. ʍʘʨɹʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʡr ʘʛʨʘʨʥʡr ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ. ɺ. ɼʦʢʫʯʘʝʚʘ 

ʆʩʚʝʱʝʥʘ ʨʦʣʴ ɻ. ʅ. ɺʳʩʦʮʢʦʛʦ ʚ ʩʦʟʜʘʥʠʠ ʦʩʥʦʚ ʣʝʩʥʦʛʦ ʧʦʯʚʦʚʝʜʝʥʠʷ ʚ ʋʢʨʘʠʥʝ. ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ 

ʪʨʫʜʘ ʩʦʪʨʫʜʥʠʢʦʚ ʋʢʨʅʀʀʃʍɸ ʠ ʝʛʦ ʦʧʳʪʥʳʭ ʩʪʘʥʮʠʡ, ʀʥʩʪʠʪʫʪʘ ʣʝʩʘ ɸʅ ʋʉʉʈ, ɼʥʝʧʨʦʧʝʪʨʦʚʩʢʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠ ʍʘʨʴʢʦʚʩʢʦʛʦ ʘʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʧʦ ʣʝʩʥʦʤʫ ʧʦʯʚʦʚʝʜʝʥʠʶ. ʆʙʦʩʥʦʚʘʥʥʦ ʙʦʣʴʰʦʝ 

ʟʥʘʯʝʥʠʝ ʧʨʠʥʮʠʧʦʚ ʣʝʩʥʦʡ ʪʠʧʦʣʦʛʠʠ ʠ ʝʝ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʦʡ ʤʦʜʝʣʠ ï ʵʜʘʬʠʯʝʩʢʦʡ ʩʝʪʢʠ ï ʧʨʠ ʠʟʫʯʝʥʠʠ 

ʧʦʯʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʝʩʥʦʝ ʧʦʯʚʦʚʝʜʝʥʠʝ, ʧʣʦʜʦʨʦʜʠʝ, ʪʨʦʬʥʦʩʪʴ, ʚʣʘʛʦʦʙʝʩʧʝʯʝʥʥʦʩʪʴ, ʣʝʩʥʘʷ 

ʪʠʧʦʣʦʛʠʷ 

 

E-mail: e-mail:  migunova-e-s@yandex.ua 

 

ʆʜʝʨʞʘʥʦ ʨʝʜʢʦʣʝʛʽʻʶ 10.12.2014  



ʃɯʉɯɺʅʀʎʊɺʆ ɯ ɸɻʈʆʃɯʉʆʄɽʃɯʆʈɸʎɯʗ 

ʍʘʨʢʽʚ: ʋʢʨʅɼɯʃɻɸ, 2015. ï ɺʠʧ. 126 

 

180 

ɽʂʆʃʆɻɯʗ ɯ ʄʆʅɯʊʆʈʀʅɻ 
ʋɼʂ 582.29 (477.73/65) 

T. O. ɹʆʁʂʆ
*
 

ɽʇɯʌɯʊʅɯ ʃʀʐɸʁʅʀʂʀ ʇʈʀʈʆɼʅʀʍ ʊɸ ʐʊʋʏʅʀʍ ʃɯʉʆɺʀʍ ʅɸʉɸɼɾɽʅʔ 

ɭʃɸʅɽʎʔʂʆ-ɯʅɻʋʃʔʉʔʂʆɻʆ ʈɽɻɯʆʅʋ  

(ʋʂʈɸɰʅɸ, ʄʀʂʆʃɸɰɺʉʔʂɸ ʊɸ ʂɯʈʆɺʆɻʈɸɼʉʔʂɸ ʆɹʃ.) 
ʍʝʨʩʦʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

 
ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʝʧʽʬʽʥʽ ʣʠʰʘʡʥʠʢʠ ʧʨʠʨʦʜʥʠʭ ʪʘ ʰʪʫʯʥʠʭ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ɭʣʘʥʝʮʴʢʦ-ɯʥʛʫʣʴʩʴʢʦʦ 

ʨʝʛʽʦʥʫ, ʾʭʥ ̒ʧʦʰʠʨʝʥʥʷ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʽʡ ʪʝʨʠʪʦʨʽʾ ʪʘ ʧʨʠʫʨʦʯʝʥʽʩʪʴ ʜʦ ʨʽʟʥʠʭ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ. ʅʘʚʦʜʷʪʴʩʷ ʜʘʥʽ 

ʱʦʜʦ ʝʢʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ ʞʠʪʪʻʚʠʭ ʬʦʨʤ ʝʧʽʬʽʪʥʠʭ ʣʠʰʘʡʥʠʢʽʚ ʨʽʟʥʠʭ ʝʢʦʪʦʧʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʰʪʫʯʥʠʭ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʩʧʨʠʷʻ ʧʦʰʠʨʝʥʥʶ ʝʧʽʬʽʪʥʠʭ ʣʠʰʘʡʥʠʢʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʝʛʽʦʥʫ. 

ɺʠʷʚʣʝʥʦ, ʱʦ ʚʘʞʣʠʚʫ ʨʦʣʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʪʘ ʯʘʩʪʦʪʫ ʪʨʘʧʣʷʥʥʷ ʝʧʽʬʽʪʥʦʛʦ ʣʠʰʘʡʥʠʢʦʚʦʛʦ 

ʧʦʢʨʠʚʫ ʚ ʥʘʩʘʜʞʝʥʥʷʭ ʚʧʣʠʚʘʻ ʚʽʢ, ʩʢʣʘʜ, ʩʪʨʫʢʪʫʨʘ ʥʘʩʘʜʞʝʥʴ, ʘ ʪʘʢʦʞ ʾʭʥ ̒ʚʽʜʜʘʣʝʥʥʷ ʚʽʜ ʘʚʪʦʜʦʨʽʛ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ɭʣʘʥʝʮʴʢʦ-ɯʥʛʫʣʴʩʴʢʠʡ ʨʝʛʽʦʥ, ʣʠʰʘʡʥʠʢʠ, ʩʫʙʩʪʨʘʪ, ʢʦʨʘ, ʧʨʠʨʦʜʥʘ ʨʦʩʣʠʥʥʽʩʪʴ, ʰʪʫʯʥʽ 

ʥʘʩʘʜʞʝʥʥʷ. 

 

ɭʣʘʥʝʮʴʢʦ-ɯʥʛʫʣʴʩʴʢʠʡ ʨʝʛʽʦʥ ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ ʙʘʩʝʡʥʽ ʨ. ʇʽʚʜʝʥʥʠʡ ɹʫʛ ʫ ʤʝʞʠʨʽʯʯʽ 

ɻʥʠʣʠʡ ɭʣʘʥʝʮʴ ï ɯʥʛʫʣ. ʊʝʨʠʪʦʨʽʷ ʜʦʩʣʽʜʞʝʥʴ ʟʘʡʤʘʻ ʧʣʦʱʫ ʙʣʠʟʴʢʦ 2240 ʢʤ
2
. 

ɸʜʤʽʥʽʩʪʨʘʪʠʚʥʦ ʦʭʦʧʣʶʻ ʧʽʚʥʽʯʥʫ ʯʘʩʪʠʥʫ ʄʠʢʦʣʘʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʪʘ ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɿʛʽʜʥʦ ʟ ʛʝʦʙʦʪʘʥʽʯʥʠʤ ʨʘʡʦʥʫʚʘʥʥʷʤ ʋʢʨʘʾʥʠ [8] ɭʣʘʥʝʮʴʢʦ-

ɯʥʛʫʣʴʩʴʢʠʡ ʨʝʛʽʦʥ ʣʝʞʠʪʴ ʫ ʤʝʞʘʭ ɹʫʟʴʢʦ-ɼʥʽʧʨʦʚʩʴʢʦʛʦ (ʂʨʠʚʦʨʽʟʴʢʦʛʦ) ʦʢʨʫʛʫ 

ʨʽʟʥʦʪʨʘʚʥʦ-ʟʣʘʢʦʚʠʭ ʩʪʝʧʽʚ, ʙʘʡʨʘʯʥʠʭ ʣʽʩʽʚ ʪʘ ʨʦʩʣʠʥʥʦʩʪʽ ʛʨʘʥʽʪʥʠʭ ʚʽʜʩʣʦʥʝʥʴ. ʇʽʚʥʽʯʥʘ 

ʤʝʞʘ ʧʨʦʭʦʜʠʪʴ ʤʽʞ ʩʪʝʧʦʚʦʶ ʪʘ ʣʽʩʦʩʪʝʧʦʚʦʶ ʟʦʥʘʤʠ. ʅʘ ʧʽʚʜʥʽ ʪʝʨʠʪʦʨʽʷ ʤʝʞʫʻ ʟ ɹʫʟʴʢʦ-

ɯʥʛʫʣʴʩʴʢʠʤ ʦʢʨʫʛʦʤ ʟʣʘʢʦʚʠʭ ʩʪʝʧʽʚ, ʧʦʜʦʚʠʭ ʣʫʢʽʚ ʽ ʨʦʩʣʠʥʥʦʩʪʽ ʚʘʧʥʷʢʦʚʠʭ ʚʽʜʩʣʦʥʝʥʴ 

[1]. ʌʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʛʽʦʥʫ, ʡʦʛʦ ʛʝʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ, ʢʣʽʤʘʪ ʪʘ ʽʥʰʽ ʧʨʠʨʦʜʥʽ 

ʬʘʢʪʦʨʠ ʟʫʤʦʚʠʣʠ ʬʦʨʤʫʚʘʥʥʷ ʙʘʛʘʪʦʾ ʩʚʦʻʨʽʜʥʦʾ ʣʽʭʝʥʦʙʽʦʪʠ. 

ʇʦʰʠʨʝʥʥʷ ʣʠʰʘʡʥʠʢʽʚ ʟʫʤʦʚʣʝʥʦ ʧʝʚʥʠʤʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤʠ ʝʢʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ï 

ʩʫʙʩʪʨʘʪʫ, ʚʦʣʦʛʦʩʪ̔, ʦʩʚʽʪʣʝʥʦʩʪ̔, ʪʝʤʧʝʨʘʪʫʨʠ [3]. ɼʣʷ ʜʝʷʢʠʭ ʨʽʚʥʠʥʥʠʭ ʪʝʨʠʪʦʨʽʡ ʦʜʥʠʤ ʟ 

ʧʨʦʚʽʜʥʠʭ ʬʘʢʪʦʨʽʚ ʫ ʨʽʟʥʦʤʘʥʽʪʪʽ ʣʠʰʘʡʥʠʢʽʚ ʻ ʥʘʷʚʥʽʩʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʠʧʽʚ ʩʫʙʩʪʨʘʪʽʚ. 

ʅʘ ʪʝʨʠʪʦʨʽʾ ɭʣʘʥʝʮʴʢʦ-ɯʥʛʫʣʴʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʩʫʙʩʪʨʘʪʘʤʠ ʻ 

ʚʽʜʩʣʦʥʝʥʥʷ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʨʽʟʥʦʛʦ ʚʽʢʫ. ʂʨʠʩʪʘʣʽʯʥʽ ʧʦʨʦʜʠ ʜʦʢʝʤʙʨʽʡʩʴʢʦʛʦ ʧʝʨʽʦʜʫ 

(ʛʥʝʡʩʠ, ʛʨʘʥʽʪʠ), ʘ ʪʘʢʦʞ ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ ʪʨʝʪʠʥʥʦʛʦ ʧʝʨʽʦʜʫ (ʚʘʧʥʷʢʠ, ʤʝʨʛʝʣʽ, ʛʣʠʥʠ) 

ʚʽʜʩʣʦʥʶʶʪʴʩʷ ʧʦ ʢʨʫʪʠʭ ʙʝʨʝʛʘʭ ʨʽʯʦʢ, ʩʭʠʣʘʭ ʙʘʣʦʢ ʪʘ ʷʨʽʚ, ʘ ʪʘʢʦʞ ʽʥʦʜʽ ʟôʷʚʣʷʶʪʴʩʷ ʥʘ 

ʧʣʘʢʦʨʘʭ. ɿʘʣʝʞʥʦ ʚʽʜ ʚʽʢʫ, ʪʦʧʦʛʨʘʬʽʾ, ʩʪʫʧʝʥʶ ʜʝʥʫʜʘʮʽʾ, ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʜʽʾ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʬʘʢʪʦʨʘ ʥʘ ʚʽʜʩʣʦʥʝʥʥʷʭ ʬʦʨʤʫʻʪʴʩʷ ʩʢʣʘʜʥʠʡ ʢʦʤʧʣʝʢʩ ʫʤʦʚ ʽʩʥʫʚʘʥʥʷ, ʷʢʠʡ ʦʙʫʤʦʚʣʶʻ 

ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʨʦʩʣʠʥʥʦʛʦ [4, 10], ʘ ʪʘʢʦʞ ʣʠʰʘʡʥʠʢʦʚʦʛʦ ʧʦʢʨʠʚʫ. ʂʨʽʤ ʢʘʤôʷʥʠʩʪʠʭ 

ʩʫʙʩʪʨʘʪʽʚ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʝʛʽʦʥʫ ʪʨʘʧʣʷʶʪʴʩʷ ʰʪʫʯʥʽ ʢʘʤôʷʥʠʩʪʽ 

ʩʫʙʩʪʨʘʪʠ: ʙʝʪʦʥʥʽ ʩʪʦʚʧʠ, ʟʘʣʠʰʢʠ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ, ʰʠʬʝʨʥʽ ʜʘʭʠ, ʧʘʨʢʘʥʠ ʪʘ ʽʥ., ʷʢʽ 

ʯʘʩʪʦ ʟʘʩʝʣʷʶʪʴ ʣʠʰʘʡʥʠʢʠ. ʇʨʠʨʦʜʥʘ ʜʝʨʝʚʥʘ ʪʘ ʯʘʛʘʨʥʠʢʦʚʘ ʨʦʩʣʠʥʥʽʩʪʴ ʚʥʘʩʣʽʜʦʢ 

ʧʦʪʫʞʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʚ ʨʝʛʽʦʥʽ ʟʙʝʨʝʛʣʘʩ ̫ʣʠʰʝ ʥʘ ʢʨʫʪʠʭ ʩʭʠʣʘʭ ʜʦʣʠʥ ʨʽʯʦʢ 

ʪʘ ʚ ʙʘʣʢʘʭ, ʪʦʙʪʦ ʥʘ ʪʝʨʠʪʦʨʽʷʭ, ʥʝʟʨʫʯʥʠʭ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʦʩʚʦʻʥʥʷ [4]. 

ʇʦʰʠʨʝʥʥʷ ʪʫʪ ʝʧʽʬʽʪʥʠʭ ʚʠʜʽʚ ʣʠʰʘʡʥʠʢʽʚ ʧʝʨʝʚʘʞʥʦ ʧʦʚôʷʟʘʥʝ ʟʽ ʰʪʫʯʥʠʤʠ 

ʥʘʩʘʜʞʝʥʥʷʤʠ ï ʣʽʩʦʩʤʫʛʘʤʠ, ʧʘʨʢʘʤʠ, ʩʘʜʘʤʠ, ʩʢʚʝʨʘʤʠ, ʣʽʩʦʚʠʤʠ ʢʫʣʴʪʫʨʘʤʠ, 

ʧʦʦʜʠʥʦʢʠʤʠ ʜʝʨʝʚʘʤʠ ʪʘ ʢʫʱʘʤʠ, ʚ ʷʢʠʭ ʣʠʰʘʡʥʠʢʠ ʟʘʩʝʣʷʶʪʴ ʢʦʨʫ ʩʪʦʚʙʫʨʽʚ ʪʘ ʛʽʣʦʢ, ʘ 

ʪʘʢʦʞ ʩʫʭʽ ʛʽʣʢʠ, ʧʥ ̔ ʪʘ ʦʙʨʦʙʣʝʥʫ ʜʝʨʝʚʠʥʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠʨʦʜʥʽ ʪʘ ʰʪʫʯʥʽ ʣʽʩʦʚʽ 

ʥʘʩʘʜʞʝʥʥʷ ʻ ʨʝʬʫʛʽʫʤʘʤʠ ʝʧʽʬʽʪʥʠʭ ʣʠʰʘʡʥʠʢʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ɭʣʘʥʝʮʴʢʦ-ɯʛʫʣʴʩʴʢʦʛʦ 

ʨʝʛʽʦʥʫ, ʪʦʤʫ ʚʩʪʘʥʦʚʣʝʥʥʷ ʾʭʥʴʦʛʦ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ, ʩʫʙʩʪʨʘʪʥʦʾ ʧʨʠʫʨʦʯʝʥʦʩʪʽ, ʘʥʘʣʽʟ 

ʞʠʪʪʻʚʠʭ ʬʦʨʤ ʩʪʘʥʦʚʣʷʪʴ ʟʥʘʯʥʠʡ ʧʨʘʢʪʠʯʥʠʡ ʪʘ ʥʘʫʢʦʚʠʡ ʽʥʪʝʨʝʩ. 

                                                 
*
 É T. O. ɹʦʡʢʦ, 2015 



ʃɯʉɯɺʅʀʎʊɺʆ ɯ ɸɻʈʆʃɯʉʆʄɽʃɯʆʈɸʎɯʗ 

ʍʘʨʢʽʚ: ʋʢʨʅɼɯʃɻɸ, 2015. ï ɺʠʧ. 126 

 

181 

ʄʝʪʦʶ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʣʠʰʘʡʥʠʢʽʚ ʧʨʠʨʦʜʥʠʭ 

ʪʘ ʰʪʫʯʥʠʭ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ɭʣʘʥʝʮʴʢʦ-ɯʥʛʫʣʴʩʴʢʦʛʦ ʨʝʛʽʦʥʫ, ʧʨʠʫʨʦʯʝʥʦʩʪʽ ʜʦ ʜʝʨʝʚʥʠʭ 

ʧʦʨʽʜ, ʘ ʪʘʢʦʞ ʾʭʥʽʭ ʙʽʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ.   

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ʄʘʪʝʨʽʘʣʘʤʠ ʜʣʷ ʥʘʧʠʩʘʥʥʷ ʩʪʘʪʪʽ ʩʪʘʣʠ ʦʨʠʛʽʥʘʣʴʥʽ 

ʟʙʦʨʠ ʣʠʰʘʡʥʠʢʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ɭʣʘʥʝʮʴʢʦ-ɯʥʛʫʣʴʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʧʨʦʪʷʛʦʤ 2005ï2014 ʨʨ. 

ʄʘʪʝʨʽʘʣ ʚʠʚʯʘʚʩʷ ʚ ʣʘʙʦʨʘʪʦʨʽʾ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʍʝʨʩʦʥʩʴʢʦʛʦ 

ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʟʘ ʩʪʘʥʜʘʨʪʥʦʶ ʤʝʪʦʜʠʢʦʶ [16, 17]. ɻʝʨʙʘʨʥʽ ʢʦʣʝʢʮʽʾ ʟʙʝʨʽʛʘʶʪʴʩʷ 

ʚ ʣʽʭʝʥʦʣʦʛʽʯʥʦʤʫ ʛʝʨʙʘʨʽʾ ʢʘʬʝʜʨʠ ʙʦʪʘʥʽʢʠ ʍʝʨʩʦʥʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

(KHER). ʅʘʟʚʠ ʣʠʰʘʡʥʠʢʽʚ ʽ ʣʽʭʝʥʦʬʽʣʴʥʠʭ ʛʨʠʙʽʚ ʪʘ ʧʨʽʟʚʠʱʘ ʘʚʪʦʨʽʚ ʧʨʠ ʪʘʢʩʦʥʘʭ ʧʦʜʘʥʦ 

ʟʘ çThe second checklist of lichen forming, lichenicolous and allied fungi of Ukraineè [15], ʘ 

ʪʘʢʦʞ ʟʛʽʜʥʦ ʟ ʝʣʝʢʪʨʦʥʥʠʤ ʢʘʪʘʣʦʛʦʤ Index Fungorum [14]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ɭʣʘʥʝʮʴʢʦ-ɯʥʛʫʣʴʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʧʨʠʫʨʦʯʝʥʘ ʜʦ 

ʟʨʦʩʪʘʥʥʷ ʥʘ ʚʘʧʥʷʢʦʚʦʤʫ ʩʫʙʩʪʨʘʪʽ (99 ʚʠʜʽʚ, 47,1 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʠʜʽʚ) ʪʘ 

ʛʨʘʥʽʪʥʠʭ ʚʽʜʩʣʦʥʝʥʥʷʭ (62 ʚʠʜʠ, 29,4 %). ʐʠʨʦʢʘ ʧʨʝʜʩʪʘʚʣʝʥʽʩʪʴ ʮʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʘ 

ʪʘʢʦʞ ʧʦʚôʷʟʘʥʘ ʟ ʮʠʤ ʚʝʣʠʢʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʝʢʦʪʦʧʽʚ ʟ ʨʽʟʥʠʤʠ ʤʽʢʨʦʢʣʽʤʘʪʠʯʥʠʤʠ 

ʫʤʦʚʘʤʠ ʩʪʚʦʨʠʣʠ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʢʦʣʦʥʽʟʘʮʽʾ ʣʠʰʘʡʥʠʢʘʤʠ.  

ʇʦʻʜʥʘʥʥʷ ʧʨʠʨʦʜʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʪʘ ʰʪʫʯʥʠʭ ʥʘʩʘʜʞʝʥʴ ʩʧʨʠʷʣʦ ʧʦʰʠʨʝʥʥʶ ʝʧʽʬʽʪʥʠʭ 

ʣʠʰʘʡʥʠʢʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʝʛʽʦʥʫ. ʃʽʭʝʥʦʙʽʦʪʘ ʢʦʨʠ ʬʘʥʝʨʦʬʽʪʽʚ ʧʦʩʽʜʘʻ ʪʨʝʪʻ ʤʽʩʮʝ ʟʘ 

ʢʽʣʴʢʽʩʪʶ ʚʠʜʽʚ ʫ ʨʝʛʽʦʥʽ. ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʰʪʫʯʥʠʭ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʩʧʨʠʷʻ ʧʦʰʠʨʝʥʥʶ 

ʝʧʽʬʽʪʥʠʭ ʣʠʰʘʡʥʠʢʽʚ. ɿʦʢʨʝʤʘ, ʥʘ ʢʦʨʽ ʜʝʨʝʚ ʪʘ ʯʘʛʘʨʥʠʢʽʚ ʨʦʩʪʝ 52 ʚʠʜʠ ʣʠʰʘʡʥʠʢʽʚ 

(24,7 %). ʇʨʦʚʽʜʥʽ ʧʦʟʠʮʽʾ ʚ ʩʠʩʪʝʤʘʪʠʯʥʽʡ ʩʪʨʫʢʪʫʨʽ ʝʧʽʬʽʪʽʚ ɭʣʘʥʝʮʴʢʦ-ɯʥʛʫʣʴʩʴʢʦʛʦ 

ʨʝʛʽʦʥʫ ʟʘʡʤʘʶʪʴ ʨʦʜʠʥʠ Parmeliaceae Zenker, Physciaceae Zahlbr., Lecanoraceae Kºrb. ʪʘ 

Teloschistaceae Zahlbr., ʘ ʪʘʢʦʞ ʨʦʜʠ Physcia (Schreb.) Michx. ʪʘ Lecanora Ach.. ɿʘ 

ʩʠʩʪʝʤʘʪʠʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʣʽʭʝʥʦʙʽʦʪʘ ʢʦʨʠ ʬʘʥʝʨʦʬʽʪʽʚ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʣʽʭʝʥʦʙʽʦʪ 

ʃʽʚʦʙʝʨʝʞʥʦʛʦ ɿʣʘʢʦʚʦʛʦ ʉʪʝʧʫ [13] ʪʘ ʣʽʩʦʩʪʝʧʦʚʦʾ ʟʦʥʠ ʋʢʨʘʾʥʠ [2, 9], ʜʝ ʨʦʜʠʥʠ 

Parmeliaceae, Lecanoraceae ʪʘ Physciaceae ʧʦʩʽʜʘʶʪʴ ʚʽʜʧʦʚʽʜʥʦ 1ï3 ʤʽʩʮʷ [13].  

ʇʨʠʨʦʜʥʘ ʨʦʩʣʠʥʥʽʩʪʴ ʫ ʨʝʛʽʦʥʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʧʨʘʚʞʥʽʤʠ ʩʪʝʧʘʤʠ, ʣʫʯʥʠʤʠ ʩʪʝʧʘʤʠ, 

ʟʘʨʦʩʪʷʤʠ ʜʝʨʝʚ ʪʘ ʯʘʛʘʨʥʠʢʽʚ ʥʘ ʩʭʠʣʘʭ ʙʘʣʦʢ, ʙʘʡʨʘʯʥʠʤʠ ʣʽʩʢʘʤʠ, ʘ ʪʘʢʦʞ ʰʪʫʯʥʠʤʠ 

ʥʘʩʘʜʞʝʥʥʷʤʠ. ʅʘ ʩʪʝʧʦʚʠʭ ʩʭʠʣʘʭ ʨʝʛʽʦʥʫ ʟʥʘʯʥʦ ʧʦʰʠʨʝʥʽ ʫʛʨʫʧʦʚʘʥʥʷ ʯʘʛʘʨʥʠʢʽʚ ʟ 

ʧʝʨʝʚʘʞʘʥʥʷʤ Crataegus alutacea Klokov, Berberis vulgaris L. ʪʘ Rosa canina L. ʅʘ ʾʭʥʽʡ ʢʦʨʽ 

ʤʠ ʚʽʜʟʥʘʯʠʣʠ ʥʝʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʣʠʰʘʡʥʠʢʽʚ (13ï15 ʚʠʜʽʚ ʣʠʰʘʡʥʠʢʽʚ), ʩʝʨʝʜ ʷʢʠʭ 

ʟʚʠʯʘʡʥʠʤʠ ʚʠʜʘʤʠ ʙʫʣʠ Caloplaca lobulata (Flºrke) Hellb., Hypogymnia tubulosa (Schaer.) 

Hav., Lecania cyrtella (Ach.) Th. Fr., Lecanora hagenii (Ach.) Ach., Lecidella elaeochroma (Ach.) 

M. Choisy, Physcia adscendens (Fr.) H. Olivier, Xanthoria parietina (L.) Beltr. ʪʘ ʽʥ. (ʪʘʙʣ. 1) [5]. 

ɼʝʨʝʚʥʘ ʨʦʩʣʠʥʥʽʩʪʴ ʟʘʧʣʘʚ ʨʽʯʦʢ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʨʠʨʦʜʥʠʤʠ ʟʘʨʦʩʪʷʤʠ ʢʽʣʴʢʦʭ ʚʠʜʽʚ 

ʨʦʜʫ Salix ʪʘ ʰʪʫʯʥʠʭ ʥʘʩʘʜʞʝʥʴ Tilia cordatʘ Mill ., Populus alba L., Armeniaca vulgaris (L.) 

Dumort, Ulmus laevis Pall., Elaeagnus angustifolia L., E. argentea L.  ʪʘ ʽʥ. ɿʚʘʞʘʶʯʠ ʥʘ ʙʽʣʴʰ 

ʟʚʦʣʦʞʝʥʽ ʫʤʦʚʠ ʮʠʭ ʤʽʩʮʝʟʨʦʩʪʘʥʴ, ʚʠʜʦʚʠʡ ʩʧʝʢʪʨ ʣʠʰʘʡʥʠʢʽʚ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʙʽʣʴʰʦʶ 

ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ. ɿʘʛʘʣʦʤ ʝʧʽʬʽʪʥʘ ʣʽʭʝʥʦʙʽʦʪʘ ʮʠʭ ʝʢʦʪʦʧʽʚ ʥʘʨʘʭʦʚʫʻ 30 ʚʠʜʽʚ, ʷʢʽ ʻ 

ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʨʦʜʽʚ Evernia Ach., Lecanora Ach., Lecidella Kºrb., Parmelia Ach., 

Phaeophyscia Moberg, Physcia, Pleurosticta Petr., Ramalina Ach., Rinodina (Ach.) Gray, 

Scʦliciosporum A. Massal., Xanthoria (Fr.) Th. Fr., ʨʽʜʰʝ ʪʨʘʧʣʷʶʪʴʩʷ ʚʠʜʠ ʨʦʜʽʚ Caloplaca Th. 

Fr., Candelariella M¿ll . Arg., Hypogymnia (Nyl.) Nyl., Lecania A. Massal., Melanelixia O. Blanco, 

A. Crespo, Divakar, Essl., D. Hawksw. & Lumbsch ʪʘ ʽʥ. ɼʣʷ ʮʠʭ ʝʢʦʪʦʧʽʚ ʭʘʨʘʢʪʝʨʥʝ 

ʧʝʨʝʚʘʞʘʥʥʷ ʫ ʧʨʦʝʢʪʠʚʥʦʤʫ ʧʦʢʨʠʪʪʽ ʣʠʰʘʡʥʠʢʽʚ ʢʫʱʠʩʪʦʾ ʪʘ ʟʜʫʪʦʣʦʧʘʪʝʚʦʾ ʙʽʦʤʦʨʬ [7]. 

ʉʝʨʝʜ ʟʥʘʡʜʝʥʠʭ ʣʠʰʘʡʥʠʢʽʚ ʮʽʢʘʚʦʶ ʙʫʣʘ ʟʥʘʭʽʜʢʘ ʨʽʜʢʽʩʥʦʛʦ ʜʣʷ ʋʢʨʘʾʥʠ ʣʠʰʘʡʥʠʢʘ 

Candelariella efflorescens R.C. Harris & W.R. Buck., Psoroglaena abscondita (Coppins & Vǝsda) 

Hafellner & T¿rk. ʪʘ Scʦliciosporum sarothamni (Vaino) Vǝzda [6]. 
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1 Amandinea punctata 

(Hoffm.) Coppins & 

Schreid. 

+             

2 Arthonia punctiformis 

Ach. +          +   

3 Arthopyrenia 

punctiformis (Pers.) A. 

Massal. 

 +            

4 Athelia arachnoidea 
(Berk.) J¿lich +  +        +   

5 Buellia shaereri de Not. 
           +  

6 Caloplaca cerina (Ehrh. 

ex Hedwig) Th. Fr.  + +    +       

7 Caloplaca lobulata 

(Flºrke) Hellbum +    + + + + + + + + + 

8 Caloplaca pyracea (Ach.) 

Th. Fr.   + +   + +   +   

9 Candelariella 

efflorescens Harris & 

Buck 

     +        

10 ʉandelariella vitellina 
(Hoffm.) M¿ll. Arg.  +      + + +  +   

11 ʉandelariella 

xanthostigma (Ach.) 

Lettau  

  +           

12 Evernia prunastri (L.) 

Ach.   + + + +        

14 Hypogymnia physodes 
(L.) Nyl.   +  + +   + + +   

15 Hypogymnia tubulosa 
(Schaer.) Havaas   +  + + + +  + +  + 

16 Lecania cyrtella (Ach.) 

Tr. Fr.  + + + + + + +  + +  + 

17 Lecanora allophana Nyl. 
 +   +      +   

18 Lecanora carpinea (L.) 

Vainio +  + + +   +  +    

19 Lecanora hagenii (Ach.) 

Ach.  +  + + + + +  + +  + 

20 Lecanora saligna 

(Schrad.) Zahlbr.   +  + +    + +   
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21 Lecanora sambuci (Pers.) 

Nyl.   +      +     

22 Lecanora populicola 
(DC.) Duby +             

23 Lecanora pulicaris 
(Pers.) Ach.            +  

24 Lecidella elaeochroma 
(Ach.) Haszl.  + + + + + + +  + +  + 

25 Lepraria incana (L.) 

Ach. +        +    + 

26 Melanelixia fuliginosa 

(Fr. ex Duby) O. Blanco 

et al. 

 + +  +    +     

27 Parmelia sulcata T. 

Taylor +  +     +  +    

28 Parmelina quercina 

(Willd.) Hale      +        

29 Phaeophyscia nigricans 
(Flºrke) Moberg +        +  +   

30 Phaeophyscia orbicularis 
(Neck.) Moberg    +     +  +   

31 Physcia adscendens (Fr.) 

H. Oliver + + + + + + + + + + + + + 

32 Physcia aipolia (Humb.) 

Furner +  +       +    

33 Physcia dubia (Hoffm.) 

Lettau     +         

34 Physcia stellaris (L.) Nyl. 
 + + + +      +   

35 Physcia tenella (Scop.) 

DC.  + + + + + +  +  +  + 

36 Physconia grisea (Lam.) 

Poelt  +  + +  +   + +   

37 Pleurosticta acetabulum 

(Neck.) Elix & Lumsch  +  + + +  +   +  + 

38 Pseudevernia furfuracea 
(L.) Zopf    + + +     +  + 

39 Psoroglaena abscondita 
(Coppins & Vǝsda) 

Hafellner & T¿rk 

 +            

40 Ramalina dilacerata 

(Hoffman) Hoffman      +        
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41 Ramalina fastigiata 

(Pers.) Ach.      +        

42 Ramalina fraxinea (L.) 

Ach.      +        

43 Ramalina pollinaria 

(Westr.) Ach.  +   + + +    +  + 

44 Rinodina colobina (Ach.) 

Th.   +   + + +  +   + 

45 Rinodina pyrina (Ach.) 

Arnold   + + +    +     

46 Rinodina pityrea Ropin 

ef. H. Mayrh.   +           

47 Rinodina sophodes 

(Ach.) A. Massal.    + + +     +   

48 Scoliciosporum 

chlorococcum (Stenh.) 

Vezda 

+ +   + +   +   +  

49 Scoliciosporum 

sarothamni (Vainio) 

VŊzda 

+             

50 Usnea hirta (L.) F. H. 

Wigg.      +       + 

51 Xanthoria parietina (L.) 

Th. Fr. + + + + + + + + + + + + + 

52 Xanthoria polycarpa 

(Hoffm.) Rieber   +    +  +     

ɿʘʛʘʣʦʤ ʟʘ ʧʦʨʦʜʦ  ʁ 15 16 23 16 10 23 15 13 14 14 22 6 14 

 

ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʦʰʠʨʝʥʥʽ ʝʧʽʬʽʪʥʠʭ ʚʠʜʽʚ ʣʠʰʘʡʥʠʢʽʚ ɭʣʘʥʝʮʴʢʦ-ɯʥʛʫʣʴʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʚʽʜʽʛʨʘʶʪʴ ʰʪʫʯʥʽ ʥʘʩʘʜʞʝʥʥʷ ï ʰʪʫʯʥʽ ʣʽʩʠ, ʣʽʩʦʩʤʫʛʠ, ʩʘʜʠ, ʧʘʨʢʠ ʪʘ ʽʥ. ɺʠʜʦʚʠʡ ʩʢʣʘʜ ʪʘ 

ʯʘʩʪʦʪʘ ʪʨʘʧʣʷʥʥʷ ʝʧʽʬʽʪʥʦʛʦ ʣʠʰʘʡʥʠʢʦʚʦʛʦ ʧʦʢʨʠʚʫ ʚ ʣʽʩʦʩʤʫʛʘʭ ʚʠʟʥʘʯʘʶʪʴʩʷ ʾʭ ʚʽʢʦʤ, 

ʩʢʣʘʜʦʤ, ʩʪʨʫʢʪʫʨʦʶ ʥʘʩʘʜʞʝʥʴ, ʘ ʪʘʢʦʞ ʾʭ ʚʽʜʜʘʣʝʥʥʷʤ ʚʽʜ ʘʚʪʦʜʦʨʽʛ [9]. ʉʧʝʢʪʨ ʚʠʜʽʚ ʜʝʨʝʚ 

ʣʽʩʦʩʤʫʛ ʜʦʩʠʪʴ ʨʽʟʥʦʤʘʥʽʪʥʠʡ, ʚ ʦʩʥʦʚʥʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʪʘʢʠʤʠ ʧʦʨʦʜʘʤʠ ʜʝʨʝʚ ʷʢ 

Robinia pseudoacacia L., Gleditia triacanthos, Populus alba, Armeniaca vulgaris, Carpinus 

betulus L., Ulmus laevis, Acer platanoides L., Tilia cordata, Quercus robur L., Pinus silvestris L. 

ɿʘʛʘʣʦʤ ʣʽʭʝʥʦʙʽʦʪʘ ʧʦʣʝʟʘʭʠʩʥʠʭ ʣʽʩʦʩʤʫʛ ʥʘʨʘʭʦʚʫʻ 21 ʚʠʜ ʣʠʰʘʡʥʠʢʽʚ, ʩʝʨʝʜ ʷʢʠʭ 

ʧʝʨʝʚʘʞʘʶʪʴ ʧʨʝʜʩʪʘʚʥʠʢʠ ʨʦʜʠʥ Lecanora, Physcia, Pleurosticta, Rinodina, Scʦliciosporum, 

Xanthoria. ɺ ʮʽʣʦʤʫ ʝʧʽʬʽʪʥʠʡ ʢʦʤʧʣʝʢʩ ʣʽʩʦʩʤʫʛ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʠʜʽʚ, ʩʪʽʡʢʠʭ ʜʦ ʥʝʩʪʘʯʽ 

ʚʦʣʦʛʠ ʽ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ (ʪʘʙʣ. 1) [3]. ʉʭʦʞʠʡ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʣʠʰʘʡʥʠʢʽʚ ʤʘʻ 

ʣʽʭʝʥʦʙʽʦʪʘ ʧʘʨʢʽʚ ʪʘ ʩʘʜʽʚ, ʷʢʘ ʟʘʛʘʣʦʤ ʥʘʨʘʭʦʚʫʻ 27 ʚʠʜʽʚ ʣʠʰʘʡʥʠʢʽʚ. 

ʅʘ ʪʝʨʠʪʦʨʽʾ ɭʣʘʥʝʮʴʢʦ-ɯʥʛʫʣʴʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʜʦʩʠʪʴ ʯʘʩʪʦ ʪʨʘʧʣʷʶʪʴʩʷ ʤʘʩʠʚʠ ʰʪʫʯʥʠʭ 

ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ. ʉʢʣʘʜʘʶʪʴʩʷ ʚʦʥʠ ʟʚʠʯʘʡʥʠʤʠ ʣʠʩʪʷʥʠʤʠ ʧʦʨʦʜʘʤʠ Acer platanoides, 
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Tilia cordata, Robinia pseudoacacia, Quercus robur, Ulmus laevis, ʽʥʦʜʽ ʪʨʘʧʣʷʶʪʴʩʷ 

ʚʢʨʘʧʣʝʥʥʷ Pinus sylvestris, Gleditsia triacanthos L. ʪʘ ʽʥ. ʃʽʭʝʥʦʙʽʦʪʘ ʰʪʫʯʥʠʭ ʣʽʩʽʚ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʣʽʭʝʥʦʙʽʦʪʘʤʠ ʩʧʨʘʚʞʥʽʭ ʣʽʩʽʚ ʟ ʧʦʜʽʙʥʠʤ ʩʢʣʘʜʦʤ ʜʦʤʽʥʫʶʯʠʭ ʧʦʨʽʜ 

ʚʠʷʚʣʷʻʪʴʩʷ ʙʽʜʥʽʰʦʶ [2, 9].  

ʋ ʣʽʩʦʩʤʫʛʘʭ, ʚ ʷʢʠʭ ʜʦʤʽʥʫʶʪʴ Robinia pseudoacacia ʪʘ Gleditia triacanthos, ʟʥʘʯʥʝ 

ʧʦʢʨʠʪʪʷ ʫʪʚʦʨʶʶʪʴ Caloplaca lobulata (Flºrke) Hellbum, Hypogymnia tubulosa (Schaer.) 

Havaas, Lecania cyrtella (Ach.) Tr. Fr., Lecanora hagenii (Ach.) Ach., Lecidella elaeochroma 

(Ach.) Haszl., Xanthoria parietina (L.) Th. Fr.. Pleurosticta acetabulum (Neck.) Elix & Lumsch, 

Physcia adscendens (Fr.) H. Oliver, Ph. tenella (Scop.) DC., Pseudevernia furfuracea (L.) Zopf, 

Ramalina pollinaria (ʜʠʚ. ʪʘʙʣ. 1). ɼʣʷ ʮʠʭ ʝʢʦʪʦʧʽʚ ʭʘʨʘʢʪʝʨʥʠʤ ʻ ʧʝʨʝʚʘʞʘʥʥʷ ʫ 

ʧʨʦʝʢʪʠʚʥʦʤʫ ʧʦʢʨʠʪʪʽ ʣʠʰʘʡʥʠʢʽʚ ʟʝʨʥʠʩʪʦ-ʙʦʨʦʜʘʚʯʘʩʪʦʾ ʘʨʝʦʣʴʦʚʘʥʦʾ ʪʘ 

ʨʦʟʩʽʯʝʥʦʣʦʧʘʪʝʚʦʾ ʨʠʟʦʾʜʘʣʴʥʦʾ ʙʽʦʤʦʨʬ.  

ʅʘ ʧʽʚʥʦʯʽ ʨʝʛʽʦʥʫ ʧʦʜʝʢʫʜʠ ʪʨʘʧʣʷʶʪʴʩʷ ʣʽʩʦʩʤʫʛʠ, ʚ ʷʢʠʭ ʜʦʤʽʥʫʻ Quercus robur. ʅʘ 

ʢʦʨʽ ʜʫʙʽʚ ʤʠ ʚʽʜʟʥʘʯʠʣʠ ʟʨʦʩʪʘʥʥʷ 23 ʚʠʜ̔ʚ ʣʠʰʘʡʥʠʢʽʚ (Lecania cyrtella (Ach.) Th. Fr., 

Lecidella elaeochroma (Ach.) M. Choisy, Evernia prunastri (L.) Ach., Hypogymnia physodes (L.) 

Nyl., Pleurosticta acetabulum (Neck.) Elix & Lumbsch, Ramalina dilacerata (Hoffm.) Hoffm., R. 

pollinaria (Westr.) Ach., Parmelina quercina (Willd.) Hale, Physcia adscendens (Fr.) H. Olivier, 

Ph. tenella (Scop.) DC., Pseudevernia furfuracea (L.) Zopf, Ramalina fraxinea (L.) Ach., Rinodina 

colobina (Ach.) Th., Scʦliciosporum chlorococcum (Graewe ex Stenh.) VŊzda, Xanthoria parietina 

(L.) Beltr. ʪʘ ʽʥ.), ʩʝʨʝʜ ʷʢʠʭ ï ʨʽʜʢʽʩʥʠʡ ʜʣʷ ʩʪʝʧʦʚʦʾ ʟʦʥʠ ʋʢʨʘʾʥʠ Ramalina dilaceratʘ 

(Hoffman) Hoffman (ʜʠʚ. ʪʘʙʣ. 1). ʇʨʦʚʽʜʥʠʤʠ ʻ ʣʠʰʘʡʥʠʢʠ ʨʦʟʩʽʯʝʥʦʣʦʧʘʪʝʚʦʾ ʨʠʟʦʾʜʘʣʴʥʦʾ 

(Melanelixia fuliginosa (Fr. ex Duby) O. Blanco et al., Parmelia sulcata T. Taylor, Phaeophyscia 

nigricans (Flºrke) Moberg, Ph. orbicularʽs (Neck.) Moberg, Physcia adscendens, Ph. stellaris (L.) 

Nyl., Ph. tenella, Physconia grisea (Lam.) Poelt, Pleurosticta acetabulum, Pseudevernia 

furfuracea) ʪʘ ʥʝʨʠʟʦʾʜʘʣʴʥʦʾ (Xanthoria parietina, X. polycarpa (Hoffm.) Rieber), ʘ ʪʘʢʦʞ 

ʢʫʱʠʩʪʦʾ (Evernia prunastri (L.) Ach., Ramalina dilacerata, Ramalina fastigiata (Pers.) Ach., R. 

pollinaria (Westr.) Ach., Usnea hirta (L.) F. H. Wigg.) ʞʠʪʪʻʚʠʭ ʬʦʨʤ. ʄʦʨʬʦʩʪʨʫʢʪʫʨʘ ʢʦʨʠ 

ʜʫʙʘ ʪʘ ʾʾ ʥʝʡʪʨʘʣʴʥʘ pH ʩʪʚʦʨʶʶʪʴ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʣʠʰʘʡʥʠʢʽʚ.   

ʅʘ ʢʦʨʽ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʫ ʧʨʦʝʢʪʠʚʥʦʤʫ ʧʦʢʨʠʪʪʽ ʧʝʨʝʚʘʞʘʶʪʴ ʣʠʰʘʡʥʠʢʠ ʟʝʨʥʠʩʪʦ-

ʙʦʨʦʜʘʚʯʘʩʪʦʾ ʘʨʝʦʣʴʦʚʘʥʦʾ ʪʘ ʨʦʟʩʽʯʝʥʦʣʦʧʘʪʝʚʦʾ ʨʠʟʦʾʜʘʣʴʥʦʾ ʙʽʦʤʦʨʬ. ʉʝʨʝʜ ʟʥʘʡʜʝʥʠʭ 

ʣʠʰʘʡʥʠʢʽʚ ʮʽʢʘʚʦʶ ʙʫʣʘ ʟʥʘʭʽʜʢʘ ʨʽʜʢʽʩʥʦʛʦ ʜʣʷ ʋʢʨʘʾʥʠ ʣʠʰʘʡʥʠʢʘ Candelariella 

efflorescens. 

ɿʘʛʘʣʦʤ ʣʽʭʝʥʦʙʽʦʪʘ ʰʪʫʯʥʠʭ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ɭʣʘʥʝʮʴʢʦ-ɯʥʛʫʣʴʩʴʢʦʛʦ ʨʝʛʽʦʥʫ 

ʥʘʨʘʭʦʚʫʻ 29 ʚʠʜʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʟʥʘʯʥʝ ʧʦʢʨʠʪʪʷ ʫʪʚʦʨʶʶʪʴ Pleurosticta acetabulum (Neck.) 

Elix & Lumbsch, Physcia adscendens, Ph. tenella (Scop.) DC., Pseudevernia furfuracea (L.) Zopf, 

Ramalina pollinaria (Westr.) Ach.  

ʈʦʟʧʦʜʽʣ ʣʠʰʘʡʥʠʢʽʚ ʟʘ ʜʝʨʝʚʥʠʤʠ ʧʦʨʦʜʘʤʠ ʧʦʜʘʻʤʦ ʫ ʪʘʙʣ. 1. 

ʆʪʞʝ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʘʛʘʪʰʦʶ ʣʽʭʝʥʦʙʽʦʪʦʶ 

ʩʝʨʝʜ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʧʨʠʨʦʜʥʠʭ ʪʘ ʰʪʫʯʥʠʭ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʻ 

ʣʽʭʝʥʦʙʽʦʪʘ ʢʦʨʠ ʜʫʙʘ (23 ʚʠʜʠ), ʯʦʤʫ ʩʧʨʠʷʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʙʫʜʦʚʠ ʢʦʨʠ, ʾʾ ʥʝʡʪʨʘʣʴʥʠʡ 

ʨʽʚʝʥʴ pH, ʩʧʨʠʷʪʣʠʚʽ ʤʽʢʨʦʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʜʫʙʦʚʠʭ ʧʦʩʘʜʦʢ. ɸʥʘʣʦʛʽʯʥʦʶ ʟʘ ʯʠʩʝʣʴʥʽʩʪʶ 

ʣʠʰʘʡʥʠʢʽʚ ʻ ʢʦʨʘ ʘʙʨʠʢʦʩʘ ʟʚʠʯʘʡʥʦʛʦ (23 ʚʠʜʠ), ʪʨʽʱʠʥʫʚʘʪʘ ʩʪʨʫʢʪʫʨʘ ʷʢʦʾ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʝʣʠʢʦʤʫ ʩʧʝʢʪʨʫ ʣʠʰʘʡʥʠʢʽʚ ʾʾ ʢʦʣʦʥʽʟʫʚʘʪʠ. ʂʨʽʤ ʪʦʛʦ, ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ 

ʚʠʜʽʚ ʣʠʰʘʡʥʠʢʽʚ ʙʫʣʘ ʚʠʷʚʣʝʥʘ ʥʘ ʜʝʨʝʚʘʭ ʚʽʜʢʨʠʪʠʭ ʽ ʜʦʙʨʝ ʦʩʚʽʪʣʝʥʠʭ ʤʽʩʮʝʟʨʦʩʪʘʥʴ, 

ʟʥʘʯʥʦ ʚʽʜʜʘʣʝʥʠʭ ʚʽʜ ʚʝʣʠʢʠʭ ʘʚʪʦʤʘʛʽʩʪʨʘʣʝʡ.  

ʅʘʡʙʽʜʥʽʰʠʡ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʚʽʜʟʥʘʯʝʥʠʡ ʥʘ ʩʦʩʥʽ ʟʚʠʯʘʡʥʽʡ, ʷʢʘ ʚʠʨʽʟʥʷʻʪʴʩʷ ʥʘʡʙʽʣʴʰ 

ʢʠʩʣʦʶ pH ʩʝʨʝʜ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʧʦʨʽʜ. ʂʨʽʤ ʪʦʛʦ, ʾʾ ʤʦʨʬʦʣʦʛʦ-ʙʽʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʘ 

ʪʘʢʦʞ ʥʝʟʘʜʦʚʽʣʴʥʠʡ ʩʪʘʥ ʦʙʩʪʝʞʝʥʠʭ ʣʽʩʦʩʤʫʛ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ Pinus sylvestris, ʦʙʫʤʦʚʠʣʠ 

ʥʝʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʣʠʰʘʡʥʠʢʽʚ ʥʘ ʮʴʦʤʫ ʩʫʙʩʪʨʘʪʽ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʬʦʨʤʫʚʘʥʥʷ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʪʘ ʯʘʩʪʦʪʘ ʪʨʘʧʣʷʥʥʷ ʝʧʽʬʽʪʥʦʛʦ 

ʣʠʰʘʡʥʠʢʦʚʦʛʦ ʧʦʢʨʠʚʫ ʚ ʜʝʨʝʚʥʠʭ ʧʦʩʘʜʢʘʭ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʽʢʦʤ, ʩʢʣʘʜʦʤ, ʩʪʨʫʢʪʫʨʦʶ 

ʥʘʩʘʜʞʝʥʴ, ʘ ʪʘʢʦʞ ʾʭʥʽʤ ʚʽʜʜʘʣʝʥʥʷʤ ʚʽʜ ʘʚʪʦʜʦʨʽʛ. 
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ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʙʽʦʤʦʨʬ ʣʠʰʘʡʥʠʢʽʚ ʧʨʠʨʦʜʥʠʭ ʪʘ ʰʪʫʯʥʠʭ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ 

ʚʽʜʟʥʘʯʝʥʦ, ʱʦ ʥʘ ʢʦʨʽ ʬʘʥʝʨʦʬʽʪʽʚ ʨʦʩʪʫʪʴ ʣʠʰʘʡʥʠʢʠ 8 ʞʠʪʪʻʚʠʭ ʬʦʨʤ: ʣʝʧʨʦʟʥʦʾ (1 ʚʠʜ), 

ʝʥʜʦʬʣʝʦʾʜʥʦʾ (2), ʟʝʨʥʠʩʪʦ-ʙʦʨʦʜʘʚʯʘʩʪʦʾ (20), ʨʦʟʩʽʯʝʥʦʣʦʧʘʪʝʚʦʾ ʨʠʟʦʾʜʘʣʴʥʦʾ (12), 

ʨʦʟʩʽʯʝʥʦʣʦʧʘʪʝʚʦʾ ʥʝʨʠʟʦʾʜʘʣʴʥʦʾ (2), ʟʜʫʪʦʣʦʧʘʪʝʚʦʾ (3), ʢʫʱʠʩʪʦʾ (6) ʪʘ ʪʨʽʱʠʥʫʚʘʪʦ-

ʘʨʝʦʣʴʦʚʘʥʦʾ (3). ʉʧʝʮʠʬʽʯʥʠʤʠ ʜʣʷ ʮʦɹʛʦ ʩʫʙʩʪʨʘʪʫ ʙʫʣʠ ʣʝʧʨʦʟʥʘ ʪʘ ʝʥʜʦʬʣʝʦʾʜʥʘ ʞʠʪʪʻʚʽ 

ʬʦʨʤʠ. ʃʠʰʘʡʥʠʢʠ ʣʝʧʨʦʟʥʦʾ ʙʽʦʤʦʨʬʠ ʪʨʘʧʣʷʣʠʩʴ ʥʘʤ ʥʘ ʩʪʘʨʠʭ ʜʝʨʝʚʘʭ ʚ ʝʢʦʪʦʧʘʭ ʟ 

ʥʘʜʤʽʨʥʠʤ ʟʚʦʣʦʞʝʥʥʷʤ. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤʠ ʟʘ ʢʽʣʴʢʽʩʪʶ ʚʠʜʽʚ ʽ ʧʝʨʝʚʘʞʘʶʯʠʤʠ ʫ 

ʧʨʦʝʢʪʠʚʥʦʤʫ ʧʦʢʨʠʪʪʽ ʚʠʷʚʠʣʠʩʷ ʣʠʰʘʡʥʠʢʠ ʟʝʨʥʠʩʪʦ-ʙʦʨʦʜʘʚʯʘʩʪʦʾ ʙʽʦʤʦʨʬʠ, ʷʢʽ 

ʦʜʥʘʢʦʚʦ ʧʦʰʠʨʝʥʽ ʥʘ ʨʽʟʥʠʭ ʧʦʨʦʜʘʭ ʜʝʨʝʚ. ɼʦʩʠʪʴ ʧʦʰʠʨʝʥʠʤʠ ʪʘʢʦʞ ʚʠʷʚʠʣʠʩʷ 

ʣʠʰʘʡʥʠʢʠ ʨʦʟʩʽʯʝʥʦʣʦʧʘʪʝʚʦʾ ʨʠʟʦʾʜʘʣʴʥʦʾ ʞʠʪʪʻʚʦʾ ʬʦʨʤʠ, ʷʢʽ ʯʘʩʪʽʰʝ ʨʦʟʚʠʚʘʶʪʴʩʷ ʥʘ 

ʜʝʨʝʚʘʭ ʟ ʪʨʽʱʠʥʫʚʘʪʦʶ ʢʦʨʦʶ. ɯʥʰʽ ʙʽʦʤʦʨʬʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘʙʘʛʘʪʦ ʤʝʥʰʦʶ ʢʽʣʴʢʽʩʪʶ 

ʚʠʜʽʚ. ɿʥʘʯʥʠʡ ʽʥʪʝʨʝʩ ʚʠʢʣʠʢʘʶʪʴ ʣʠʰʘʡʥʠʢʠ ʢʫʱʠʩʪʦʾ ʙʽʦʤʦʨʬʠ, ʷʢʽ ʻ ʽʥʜʠʢʘʪʦʨʘʤʠ 

ʯʠʩʪʦʛʦ ʧʦʚʽʪʨʷ.  

ɺʠʩʥʦʚʢʠ. ʇʨʝʜʩʪʘʚʣʝʥʽʩʪʴ ʧʨʠʨʦʜʥʠʭ ʪʘ ʰʪʫʯʥʠʭ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʩʧʨʠʷʻ 

ʧʦʰʠʨʝʥʥʶ ʝʧʽʬʽʪʥʠʭ ʣʠʰʘʡʥʠʢʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʝʛʽʦʥʫ. ɯʾ ʧʦʨʦʜʥʠʡ ʩʢʣʘʜ, ʘ ʪʘʢʦʞ 

ʝʢʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʨʦʩʪʫ ʚʧʣʠʚʘʶʪʴ ʥʘ ʢʽʣʴʢʽʩʥʠʡ ʽ ʷʢʽʩʥʠʡ ʩʢʣʘʜ ʣʠʰʘʡʥʠʢʽʚ, ʷʢʽ ʢʦʣʦʥʽʟʫʶʪʴ 

ʾʭʥ  ʁʢʦʨʫ. 
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EPIPHYTIC LICHENS OF NATURAL AND ARTIFICIAL FOREST PLANTATIONS OF YELANETSKO-

INGULSKIY REGION (UKRAINE, MYKOLAYIV AND KIROVOHRAD REGION)  

Kherson State Agrarian University  

The article deals with epiphytic lichens of natural and artificial solid wood of Yelanetsko-Ingulskiy region, their 

distribution on this territory and confinedness to various habitats. It was established that an important role in the 

formation of the species composition and the occurrence of epiphytic lichen cover in tree plantings is played by the age, 

composition and structure of the stands and the long distance from the traffic roads. The most species-rich are oak bark 

and apricot bark, the least species-rich is the Scots pine bark. An occurrence of 8 life-forms was determined on the 

treesô bark, among which granular warty biomorph dominates by the number of species and the projective cover. 

K e y  w o r d s:  Yelanetsko-Ingulskiy region, lichenized fungi, substratum, bark, natural vegetation, artificial 

plantations. 

 

ɹʦʡʢʦ T. ɸ. 

ʕʇʀʌʀʊʅʓɽ ʃʀʐɸʁʅʀʂʀ ɽʉʊɽʉʊɺɽʅʅʓʍ ʀ ʀʉʂʋʉʉʊɺɽʅʅʓʍ ɼʈɽɺɽʉʅʓʍ ʅɸʉɸɾɼɽʅʀʁ 

ɽʃɸʅɽʎʂʆ-ʀʅɻʋʃʔʉʂʆɻʆ ʈɽɻʀʆʅɸ (ʋʂʈɸʀʅɸ, ʅʀʂʆʃɸɽɺʉʂɸʗ ʀ ʂʀʈʆɺʆɻʈɸɼʉʂɸʗ ʆɹʃ.) 

ʍʝʨʩʦʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʘʛʨʘʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧɻʠʬʠʪʥʳʝ ʣʠʰʘʡʥʠʢʠ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʜʨʝʚʝʩʥʳʭ ʤʘʩʩʠʚʦʚ 

ɽʣʘʥʝʮʢʦ-ʀʥʛʫʣʴʩʢʦʛʦ ʨʝʛʠʦʥʘ, ʠʭ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʥʘ ʜʘʥʥʦʡ ʪʝʨʠʪʦʨʠʠ ʠ ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʢ ʨʘʟʣʠʯʥʳʤ 

ʤʝʩʪʦʦʙʠʪʘʥʠʷʤ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʠʜʦʚʦʛʦ ʩʦʩʪʘʚʘ ʠ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʧɻʠʬʠʪʥʦʛʦ 

ʣʠʰʘʡʥʠʢʦʚʦʛʦ ʧʦʢʨʦʚʘ ʚ ʜʨʝʚʝʩʥʳʭ ʧʦʩʘʜʢʘʭ ʦʧʨʝʜʝʣʷʝʪʩʷ ʚʦʟʨʘʩʪʦʤ, ʩʦʩʪʘʚʦʤ, ʩʪʨʫʢʪʫʨʦʡ ʥʘʩʘʞʜʝʥʠʡ, ʘ 

ʪʘʢʞʝ ʠʭ ʦʪʜʘʣʸʥʥʦʩʪʴʶ ʦʪ ʘʚʪʦʜʦʨʦʛ. ʅʘʠʙʦʣʝʝ ʙʦʛʘʪʳʤʠ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʚʠʜʦʚ ʦʢʘʟʘʣʠʩʴ ʢʦʨʘ ʜʫʙʘ ʠ 

ʘʙʨʠʢʦʩʘ, ʥʘʠʤʝʥʝʝ ï ʩʦʩʥʳ ʦʙʳʢʥʦʚʝʥʥʦʡ. ʆʧʨʝʜʝʣʝʥʘ ʚʩʪʨʝʯʘʝʤʦʩʪʴ 8 ʞʠʟʥʝʥʥʳʭ ʬʦʨʤ ʥʘ ʢʦʨʝ ʜʨʝʚʝʩʥʳʭ 

ʧʦʨʦʜ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʚʠʜʦʚ ʠ ʧʨʦʝʢʪʠʚʥʦʤʫ ʧʦʢʨʳʪʠʶ ʜʦʤʠʥʠʨʫʝʪ ʟʝʨʥʠʩʪʦ-ʙʦʨʦʜʘʚʯʘʪʘʷ 

ʙʠʦʤʦʨʬʘ. 
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ʄ. ɸ. ɹʆʅɼɸʈʋʂ, ʆ. ɻ. ʎɽʃɯʑɽɺ
*
 

ʆʎɯʅʂɸ ɿɸɼʆɺɯʃʔʅʆʉʊɯ ʋʄʆɺ ʉɽʈɽɼʆɺʀʑɸ ɽʂʆʊʆʇɯɺ ʊɸ ʇʈʆɻʅʆɿʅɽ 

ʄʆɼɽʃʖɺɸʅʅʗ ʉʊɸʅʋ ʎɽʅʆʇʆʇʋʃʗʎɯʁ ɺʀɼɯɺ ʈɸʈʀʊɽʊʅʆɰ ʃɯʉʆɺʆɰ 

ʌʃʆʈʀ (ʅɸ ʇʈʀʂʃɸɼɯ ʊʖʃʔʇɸʅɸ ɼɯɹʈʆɺʅʆɻʆ) 
ʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʮʽʾ ʽʤ. ɻ. ʄ. ɺʠʩʦʮʴʢʦʛʦ 

 
ʅʘ ʦʩʥʦʚʽ ʩʫʯʘʩʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʙˇʨʫʥʪʦʚʘʥʘ ʤʝʪʦʜʦʣʦʛʽʯʥʦ ʪʘ ʨʦʟʨʦʙʣʝʥʘ ʢʦʤʧʣʝʢʩʥʘ ʤʝʪʦʜʠʢʘ 

ʦʮʽʥʶʚʘʥʥʷ ʟʘʜʦʚʽʣʴʥʦʩʪʽ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ ʝʢʦʪʦʧʽʚ, ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚʠʜʽʚ ʨʘʨʠʪʝʪʥʦʾ ʣʽʩʦʚʦʾ ʬʣʦʨʠ ʪʘ 

ʧʨʦʛʥʦʟʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʩʪʘʥʫ ʾʭʥ̔ ʭ ʮʝʥʦʧʦʧʫʣʷʮʽʡ. ʆʮʽʥʝʥʦ ʟʘʜʦʚʽʣʴʥʽʩʪʴ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ ʝʢʦʪʦʧʽʚ 

ʢʣʝʥʦʚʦ-ʣʠʧʦʚʠʭ ʜʽʙʨʦʚ ʫʨʦʯʠʱʘ çɺʝʣʠʢʠʡ ʣʽʩè ʪʘ ʧʨʦʚʝʜʝʥʦ ʧʨʦʛʥʦʟʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʩʪʘʥʫ ʮʝʥʦʧʦʧʫʣʷʮʽʡ 

ʝʥʜʝʤʽʯʥʦʛʦ ʚʠʜʫ ʪʶʣʴʧʘʥʘ ʜʽʙʨʦʚʥʦʛʦ (Tulipa quercetorum Klock. et Zoz.), ʚʢʣʶʯʝʥʦʛʦ ʜʦ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ 

ʋʢʨʘʾʥʠ ʪʘ ʩʧʠʩʢʫ ʄʉʆʇ ʢʘʪʝʛʦʨʽʾ Vulnerable, ʤʝʪʦʜʘʤʠ ʬʽʪʦʽʥʜʠʢʘʮʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʟ ʥʘʢʣʘʜʘʥʥʷʤ ʝʢʦʣʦʛʽʯʥʠʭ 

ʘʤʧʣʽʪʫʜ ʚʠʜʫ ʪʘ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ, ʧʦʨʽʚʥʷʥʥʷʤ ʜʠʥʘʤʽʢʠ ʧʦʢʘʟʥʠʢʽʚ ʙʘʣʴʥʦʾ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ 

ʝʢʦʪʦʧʽʚ ʟ ʰʠʨʠʥʦʶ ʚʽʜʧʦʚʽʜʥʠʭ ʘʤʧʣʽʪʫʜ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʨʽʜʢʽʩʥʠʭ ʽ ʟʥʠʢʘʶʯʠʭ ʣʽʩʦʚʠʭ ʚʠʜʽʚ, ʨʦʟʨʘʭʫʥʢʦʤ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʘʜʦʚʽʣʴʥʦʩʪʽ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ (ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 7 ʝʜʘʬʽʯʥʠʭ ʪʘ 4 ʤʽʢʨʦʢʣʽʤʘʪʠʯʥʽ ʝʢʦʨʝʞʠʤʠ). 

ɺʠʟʥʘʯʝʥʦ ʢʨʠʪʠʯʥʽʩʪʴ ʩʪʘʥʫ ʮʝʥʦʧʦʧʫʣʷʮʽʡ, ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʰʠʨʝʥʥʷ ʧʣʦʱʽ ʾʭʥʽʭ ʣʦʢʘʣʽʪʝʪʽʚ ʪʘ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚ ʫʨʦʯʠʱʽ; ʦʙˇʨʫʥʪʦʚʘʥʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ (ʟʘʩʪʦʩʫʚʘʥʥʷ) ʧʝʚʥʠʭ ʬʦʨʤ ʦʭʦʨʦʥʥʦʛʦ 

ʨʝʞʠʤʫ, ʢʦʥʢʨʝʪʠʟʦʚʘʥʦ ʟʘʭʦʜʠ ʦʭʦʨʦʥʠ. 

ʂ ʣ ʶ ʯ ʦ ʚ ʽ ʩ ʣʦ ʚʘ :  ʬʽʪʦʽʥʜʠʢʘʮʽʷ, ʟʘʜʦʚʽʣʴʥʽʩʪʴ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ ʝʢʦʪʦʧʽʚ, ʮʝʥʦʧʦʧʫʣʷʮʽʾ, ʚʠʜʠ 

ʨʘʨʠʪʝʪʥʦʾ ʣʽʩʦʚʦʾ ʬʣʦʨʠ, ʝʢʦʣʦʛʽʯʥʽ ʘʤʧʣʽʪʫʜʠ, ʜʽʘʧʘʟʦʥʠ ʪʦʣʝʨʘʥʪʥʦʩʪʽ, ʝʢʦʣʦʛʽʯʥʽ ʨʝʞʠʤʠ, ʝʢʦʛʨʫʧʠ. 

 

ɺʩʪʫʧ. ʆʮʽʥʢʘ ʝʢʦʣʦʛʽʯʥʠʭ ʘʤʧʣʽʪʫʜ ʚʠʜʽʚ ʪʘ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʟʘ ʧʨʦʚʽʜʥʠʤʠ 

ʯʠʥʥʠʢʘʤʠ ʩʣʫʞʠʪʴ ʥʘʫʢʦʚʦʶ ʦʩʥʦʚʦʶ ʨʦʟʨʦʙʢʠ ʾʭʥʽʭ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʨʝʞʠʤʽʚ, 

ʨʦʟʚʝʜʝʥʥʷ, ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽ ʚʽʜʥʦʚʣʝʥʥʷ [9, 27, 28, 29, 31]. ɺʽʜʥʦʩʥʦ ʛʨʘʜʽʻʥʪʘ 

ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʬʘʢʪʦʨʘ ʢʦʞʝʥ ʚʠʜ ʟʘʡʤʘʻ ʚʽʜʨʽʟʦʢ (ʘʤʧʣʽʪʫʜʫ ʪʦʣʝʨʘʥʪʥʦʩʪʽ) ʽʟ 

ʤʘʢʩʠʤʘʣʴʥʠʤ, ʤʽʥʽʤʘʣʴʥʠʤ ʽ ʦʧʪʠʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʬʘʢʪʦʨʘ [9, 28, 31]. 

ʂʽʥʮʽ ʘʤʧʣʽʪʫʜ ʚʠʟʥʘʯʘʶʪʴ ʦʙôʻʤ ʙʘʛʘʪʦʚʠʤʽʨʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʝʢʦʣʦʛʽʯʥʫ 

ʥʽʰʫ ʚʠʜʫ. ʗʢ ʚʠʩʦʢʽ, ʪʘʢ ʽ ʥʠʟʴʢʽ ʧʦʢʘʟʥʠʢʠ ʬʘʢʪʦʨʘ ʚʽʜʥʦʩʥʦ ʦʧʪʠʤʫʤʫ, ʟʛʽʜʥʦ ʟ ʧʨʘʚʠʣʘʤʠ 

ʤʽʥʽʤʫʤʫ ʖ. ʃʽʙʽʭʘ (1841) ʪʘ ʤʘʢʩʠʤʫʤʫ ɺ. ʐʝʣʬʦʨʜʘ (1913), ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʬʫʥʢʮʽʾ ʦʨʛʘʥʽʟʤʽʚ ʽ ʩʧʨʠʯʠʥʷʶʪʴ ʾʭʥ  ʁʟʘʛʠʙʝʣʴ. ʇʦʨʦʛʦʚʽ ʟʥʘʯʝʥʥʷ ʧʝʚʥʦʛʦ ʬʘʢʪʦʨʘ, ʚʠʱʝ 

ʘʙʦ ʥʠʞʯʝ ʷʢʠʭ ʦʨʛʘʥʽʟʤ ʽʩʥʫʚʘʪʠ ʥʝ ʤʦʞʝ, ʥʘʟʠʚʘʶʪʴ ʢʨʠʪʠʯʥʦʶ, ʘʙʦ ʢʘʨʜʠʥʘʣʴʥʦʶ, ʤʝʞʝʶ 

[8]. ɺʠʜʽʣʷʶʪʴ ʥʠʞʥʶ ʢʨʠʪʠʯʥʫ ʤʝʞʫ ï ʤʽʥʽʤʫʤ ï ʽ ʚʝʨʭʥʶ ï ʤʘʢʩʠʤʫʤ, ʽʥʪʝʨʚʘʣ ʤʽʞ ʥʠʤʠ 

ʥʘʟʠʚʘʻʪʴʩʷ ʟʦʥʦʶ ʝʢʦʣʦʛʽʯʥʦʾ ʪʦʣʝʨʘʥʪʥʦʩʪʽ, ʘʙʦ ʘʤʧʣʽʪʫʜʠ. ʋ ʤʝʞʘʭ ʮʽʻʾ ʟʦʥʠ ʧʦʚʝʜʽʥʢʘ 

ʙʽʦʣʦʛʽʯʥʦʾ ʩʠʩʪʝʤʠ ʟʤʽʥʶʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʬʘʢʪʦʨʘ. ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʙʽʣʷ 

ʢʨʠʪʠʯʥʠʭ ʤʝʞ ʣʝʞʘʪʴ ʟʦʥʠ ʧʝʩʠʤʫʤʽʚ (ʧʨʠʙʣʠʟʥʦ ʧʦ 7ï8 % ʚʽʜ ʜʦʚʞʠʥʠ ʘʤʧʣʽʪʫʜʠ 

ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʟ ʦʙʦʭ ʙʦʢʽʚ [28]), ʚ ʷʢʠʭ ʘʢʪʠʚʥʽʩʪʴ ʚʠʜʫ ʦʙʤʝʞʝʥʘ; ʜʘʣʽ, ʜʝ ʘʢʪʠʚʥʽʩʪʴ 

ʥʘʨʦʩʪʘʻ, ʟʥʘʭʦʜʷʪʴʩʷ ʩʫʙʦʧʪʠʤʘʣʴʥʽ ʟʦʥʠ (ʧʨʠʙʣʠʟʥʦ ʧʦ 27ï28 % ʚʽʜ ʜʦʚʞʠʥʠ ʘʤʧʣʽʪʫʜʠ 

ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʤʽʞ ʟʦʥʘʤʠ ʦʧʪʠʤʫʤʫ ʽ ʧʝʩʠʤʫʤʫ), ʘ ʩʝʨʝʜʥʷ ʟʦʥʘ ʬʦʨʤʫʻ ʝʢʦʣʦʛʽʯʥʠʡ 

ʦʧʪʠʤʫʤ (30 % ʚʽʜ ʜʦʚʞʠʥʠ ʘʤʧʣʽʪʫʜʠ ʪʦʣʝʨʘʥʪʥʦʩʪʽ) [8]. ɿʥʘʥʥʷ ʜʽʘʧʘʟʦʥʫ ʪʦʣʝʨʘʥʪʥʦʩʪʽ 

ʨʦʩʣʠʥ ʻ ʥʝʦʙʭʽʜʥʠʤ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥ ̫ ʫʤʦʚ ʝʢʦʪʦʧʽʚ, ʧʨʦʛʥʦʟʽʚ ʨʦʟʚʠʪʢʫ ʧʦʧʫʣʷʮʽʡ ʽ 

ʬʽʪʦʮʝʥʦʟʽʚ [7, 10]. 

ʅʘ ʦʩʥʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʘʤʧʣʽʪʫʜ ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʧʝʚʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ [8]:  

1. ʊʦʣʝʨʘʥʪʥʽʩʪʴ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʨʛʘʥʽʟʤʫ ʚ ʮʽʣʦʤʫ ʰʠʨʰʘ, ʥʽʞ ʡʦʛʦ ʦʢʨʝʤʠʭ ʬʫʥʢʮʽʡ. 

ʊʘʢ, ʚʠʜ ʤʦʞʝ ʮʽʣʢʦʤ ʟʘʜʦʚʽʣʴʥʦ ʨʦʩʪʠ ʽ ʥʘʚʽʪʴ ʚʝʛʝʪʘʪʠʚʥʦ ʨʦʟʤʥʦʞʫʚʘʪʠʩʴ, ʘʣʝ ʥʝ ʚʩʪʫʧʘʪʠ 

ʫ ʛʝʥʝʨʘʪʠʚʥʫ ʬʘʟʫ ʨʦʟʚʠʪʢʫ ʚʥʘʩʣʽʜʦʢ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ.  

2. ʊʦʣʝʨʘʥʪʥʽʩʪʴ ʦʨʛʘʥʽʟʤʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʽʢʫ, ʩʪʘʪ ̔ʪʘ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʮʝʥʦʧʦʧʫʣʷʮʽʾ.  

3. ʄʝʞʽ ʝʢʦʣʦʛʽʯʥʠʭ ʘʤʧʣʽʪʫʜ ʦʢʨʝʤʠʭ ʮʝʥʦʧʦʧʫʣʷʮʽʡ ʤʦʞʫʪʴ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ ʤʝʞ ʚʠʜʫ 

ʟʘʛʘʣʦʤ.  

4. ʆʢʨʝʤʽ ʦʩʦʙʠʥʠ ʫ ʩʢʣʘʜʽ ʮʝʥʦʧʦʧʫʣʷʮʽʾ ʤʦʞʫʪʴ ʤʘʪʠ ʦʧʪʠʤʫʤ, ʷʢʠʡ ʥʝ ʟʙʽʛʘʻʪʴʩʷ ʟ 

ʦʧʪʠʤʫʤʦʤ ʮʝʥʦʧʦʧʫʣʷʮʽʾ ʽ ʥʘʚʽʪʴ ʟʥʘʭʦʜʠʪʴʩʷ ʟʘ ʤʝʞʘʤʠ ʾʾ ʪʦʣʝʨʘʥʪʥʦʩʪʽ.  

                                                 
*
É ʄ. ɸ.ɹʦʥʜʘʨʫʢ, ʆ. ɻ.ʎʝʣʽʱʝʚ, 2015 
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5. ɽʢʦʣʦʛʽʯʥʘ ʪʦʣʝʨʘʥʪʥʽʩʪʴ ʦʨʛʘʥʽʟʤʽʚ ʟʘ ʧʝʚʥʠʤ ʬʘʢʪʦʨʦʤ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʴ ʟʘʣʝʞʥʦ 

ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʘʤʧʣʽʪʫʜ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ. ʅʝʩʪʘʯʘ ʟʘ ʦʜʥʠʤ ʬʘʢʪʦʨʦʤ ʤʦʞʝ ʢʦʤʧʝʥʩʫʚʘʪʠʩ ̫ʟʘ 

ʨʘʭʫʥʦʢ ʽʥʰʠʭ, ʘʣʝ ʪʽʣʴʢʠ ʜʦ ʧʝʚʥʦʾ ʤʝʞʽ. 

ɸʤʧʣʽʪʫʜʠ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʚʠʜʽʚ ʨʽʟʥʷʪʴʩʷ ʟʘ ʚʝʣʠʯʠʥʦʶ ʽ ʧʦʣʦʞʝʥʥʷʤ ʤʝʜʽʘʥʠ ʘʤʧʣʽʪʫʜʠ 

ʪʦʣʝʨʘʥʪʥʦʩʪʽ. ʗ. ʇ. ɼʽʜʫʭ ʫ ʪʘʙʣʠʮʷʭ ʝʢʦʛʨʫʧ (ʛʨʫʧ ʝʢʦʤʦʨʬ) ʚʠʜʽʚ ʨʦʩʣʠʥ ʚʽʜʥʦʩʥʦ 

12 ʝʢʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʨʦʟʧʦʜʽʣʷʻ ʚʠʜʠ ʟʘ ʚʝʣʠʯʠʥʦʶ ʾʭʥʽʭ ʘʤʧʣʽʪʫʜ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʥʘ 

ʯʦʪʠʨʠ ʪʠʧʠ: ʩʪʝʥʦʪʦʧʠ, ʛʝʤʽʩʪʝʥʦʪʦʧʠ, ʛʝʤʽʝʚʨʠʪʦʧʠ ʪʘ ʝʚʨʠʪʦʧʠ (ʘʤʧʣʽʪʫʜʘ ʧʨʠʙʣʠʟʥʦ 

ʤʝʥʘh ʥʽʞ 0,25, ʚʽʜ 0,25 ʜʦ 0,50, ʚʽʜ 0,51 ʜʦ 0,75 ʪʘ ʧʦʥʘʜ 0,75 ʰʢʘʣʠ ʬʘʢʪʦʨʫ ʚʽʜʧʦʚʽʜʥʦ) [7, 

10]. ɿʘ ʧʦʣʦʞʝʥʥʷʤ ʤʝʜʽʘʥʠ ʘʤʧʣʽʪʫʜʠ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʢʦʞʥʦʤʫ ʩʪʫʧʝʥʶ ʰʢʘʣʠ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʨʝʞʠʤʫ ʚʽʜʧʦʚʽʜʘʻ ʧʝʚʥʘ ʝʢʦʛʨʫʧʘ (ʛʨʫʧʘ ʝʢʦʤʦʨʬ) ʚʠʜʽʚ ʨʦʩʣʠʥ. ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ 

ʦʙôʻʜʥʘʥʥʷ ʚ ʝʢʦʛʨʫʧʠ ʟʘ ʧʦʣʦʞʝʥʥʷʤ ʤʝʜʽʘʥʠ ʘʤʧʣʽʪʫʜʠ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʻ ʙʝʟʩʫʤʥʽʚʥʠʤ, ʘʙʦ 

ʚʽʜʥʦʩʥʦ ʙʝʟʩʫʤʥʽʚʥʠʤ, ʣʠʰʝ ʜʣʷ ʩʪʝʥʦʪʦʧʥʠʭ ʽ ʛʝʤʽʩʪʝʥʦʪʦʧʥʠʭ ʪʠʧʽʚ ʘʤʧʣʽʪʫʜ 

ʪʦʣʝʨʘʥʪʥʦʩʪʽ [7, 10]. ɼʣʷ ʦʙʦʭ ʝʚʨʠʪʦʧʥʠʭ ʪʠʧʽʚ ʪʘʢʝ ʦʙôʻʜʥʘʥʥʷ ʚʞʝ ʩʪʘʻ ʝʢʦʣʦʛʽʯʥʦ (ʽ 

ʩʝʤʘʥʪʠʯʥʦ) ʥʝʦʙˇʨʫʥʪʦʚʘʥʠʤ, ʦʩʢʽʣʴʢʠ ʧʦʧʫʣʷʮʽʾ ʪʘʢʠʭ ʚʠʜʽʚ ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʩʪʽʡʢʦʛʦ 

ʽʩʥʫʚʘʥʥʷ ʚ ʜʫʞʝ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ ʫʤʦʚ (ʚʽʜ 0,51 ʜʦ 0,75 ʪʘ ʙʽʣʴʰʝ ʥʽʞ 0,75 ʰʢʘʣʠ 

ʬʘʢʪʦʨʫ) ʘʣʝ, ʦʜʥʦʯʘʩʥʦ, ʥʘʣʝʞʘʪʴ, ʥʘʧʨʠʢʣʘʜ, ʜʦ ʤʝʟʦʬʽʪʽʚ, ʝʚʪʨʦʬʽʚ, ʥʽʪʨʦʬʽʣʽʚ. ʊʦʤʫ ʚʠʜʠ 

ʟ ʜʫʞʝ ʰʠʨʦʢʦʶ ʝʢʦʣʦʛʽʯʥʦʶ ʘʤʧʣʽʪʫʜʦʶ ʥʘʣʝʞʘʪʴ ʜʦ ʧʝʚʥʦʾ ʝʢʦʛʨʫʧʠ ʣʠʰʝ ʫʤʦʚʥʦ. 

ɽʢʦʣʦʛʽʯʥʽ ʘʤʧʣʽʪʫʜʠ ʣʽʩʦʚʠʭ ʚʠʜʽʚ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʷʢ ʝʜʘʬʽʯʥʠʭ, ʪʘʢ ʽ ʢʣʽʤʘʪʠʯʥʠʭ 

ʬʘʢʪʦʨʽʚ  ̒ ʟʥʘʯʥʦ ʚʫʞʯʠʤʠ ʫ ʧʦʨʽʚʥʷʥʥ ̔ ʽʟ ʘʤʧʣʽʪʫʜʘʤʠ ʚʠʜʽʚ ʽʥʰʠʭ ʝʢʦʛʨʫʧ (ʣʫʯʥʠʭ, 

ʩʪʝʧʦʚʠʭ, ʣʫʯʥʦ-ʙʦʣʦʪʥʠʭ). ʇʦʷʩʥʶʻʪʴʩʷ ʮʝ ʦʩʦʙʣʠʚʽʩʪʶ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ, ʚ ʷʢʠʭ 

ʝʜʠʬʽʢʘʪʦʨʠ ʚʽʜʽʛʨʘʶʪʴ ʚʝʣʠʢʫ ʝʢʦʣʦʛʽʯʥʫ ʨʦʣʴ ʱʦʜʦ ʥʽʚʝʣʶʚʘʥʥʷ ʢʦʥʪʨʘʩʪʥʦʩʪʽ ʚʧʣʠʚʫ 

ʟʦʚʥʽʰʥʽʭ ʝʢʦʣʦʛʽʯʥʠʭ ʯʠʥʥʠʢʽʚ ʪʘ ʧʽʜʪʨʠʤʘʥʥʷ ʩʚʦʻʨʽʜʥʦʩʪʽ ʫʤʦʚ ʣʽʩʦʚʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [9]. 

ʆʧʪʠʤʫʤʠ ʣʽʩʦʚʠʭ ʚʠʜʽʚ ʚ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʟʥʘʭʦʜʷʪʴʩʷ ʧʦʙʣʠʟʫ ʩʝʨʝʜʥʽʭ 

ʟʥʘʯʝʥʴ ʘʤʧʣʽʪʫʜʠ ʪʦʣʝʨʘʥʪʥʦʩʪʽ. ʂʽʣʴʢʽʩʪʴ ʚʠʜʽʚ, ʷʢʽ ʤʘʶʪʴ ʦʧʪʠʤʫʤʠ ʥʘ ʢʨʘʷʭ ʜʽʘʧʘʟʦʥʫ 

ʪʦʣʝʨʘʥʪʥʦʩʪʽ (ʤʝʥʰ ʥʽʞ 10 % ʽ ʧʦʥʘʜ 90 % ʡʦʛʦ ʜʦʚʞʠʥʠ), ʥʝʟʥʘʯʥʘ ʽ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 0,1 ʜʦ 

1,2 % ʨʦʟʤʽʨʫ ʚʠʙʽʨʢʠ [9]. ɽʢʦʣʦʛʽʯʥʠʡ ʦʧʪʠʤʫʤ ʽʥʜʠʢʫʻʪʴʩʷ ʪʘʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʨʦʩʣʠʥ, ʷʢ 

ʞʠʪʪʻʚʽʩʪʴ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʫʨʦʞʘʡʥʽʩʪʴ, ʙʽʦʤʘʩʘ, ʚʠʩʦʪʘ, ʧʨʠʨʽʩʪ ʟʘ ʚʠʩʦʪʦʶ ʯʠ ʜʽʘʤʝʪʨʦʤ, 

ʛʫʩʪʦʪʘ, ʨʷʩʥʽʩʪʴ, ʧʣʦʱʘ ʣʠʩʪʦʚʦʾ ʧʦʚʝʨʭʥʽ, ʷʢʽ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʜʦʩʠʪʴ 

ʣʝʛʢʦ ʬʽʢʩʫʶʪʴʩʷ ʚʽʟʫʘʣʴʥʦ: ʟʽʤʢʥʫʪʽʩʪʶ ʥʘʤʝʪʫ ʜʝʨʝʚʦʩʪʘʥʫ ʪʘ ʧʨʦʝʢʪʠʚʥʠʤ ʧʦʢʨʠʪʪʷʤ 

ʪʨʘʚôʷʥʠʩʪʠʭ ʨʦʩʣʠʥ [9]. ʆʪʞʝ, ʢʦʞʝʥ ʪʠʧ ʝʢʦʪʦʧʫ ʤʦʞʝ ʙʫʪʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʠʤ ʷʢ ʟ ʪʦʯʢʠ 

ʟʦʨʫ ʷʢʦʩʪʽ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʨʦʟʚʠʪʢʫ ʧʨʠʨʦʜʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ, ʪʘʢ ʽʟ ʪʦʯʢʠ ʟʦʨʫ ʡʦʛʦ 

ʧʨʠʜʘʪʥʦʩʪʽ ʜʣʷ ʩʪʽʡʢʦʛʦ ʽʩʥʫʚʘʥʥʷ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʮʝʥʦʧʦʧʫʣʷʮʽʡ ʣʽʩʦʚʠʭ ʚʠʜʽʚ, 

ʥʘʩʘʤʧʝʨʝʜ ʨʽʜʢʽʩʥʠʭ ʽ ʟʥʠʢʘʶʯʠʭ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʦʙʫʤʦʚʣʝʥʘ ʤʽʞʥʘʨʦʜʥʠʤʠ, ʧʨʠʡʥʷʪʠʤʠ ʋʢʨʘʾʥʦʶ ʜʦ 

ʚʠʨʽʰʝʥʥʷ ʥʘ ʜʝʨʞʘʚʥʦʤʫ ʨʽʚʥʽ, ʟʦʙʦʚôʷʟʘʥʥʷʤʠ ʱʦʜʦ ʟʙʝʨʝʞʝʥʥʷ ʨʽʟʥʦʤʘʥʽʪʪʷ ʙʽʦʪʠ ʪʘ 

ʧʨʠʨʦʜʥʠʭ ʣʘʥʜʰʘʬʪʽʚ, ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʥʘ ʧʨʠʥʮʠʧʘʭ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ [14, 

16, 22, 23, 25, 26]. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʦʣʦʛʽʾ ʪʘ ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʚʠʭ ʤʝʪʦʜʠʯʥʠʭ ʧʽʜʭʦʜʽʚ 

ʬʽʪʦʽʥʜʠʢʘʮʽʾ ʱʦʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʩʝʨʝʜʦʚʠʱ ʚʠʩʦʢʦʾ ʙʽʦʣʦʛʽʯʥʦʾ ʮʽʥʥʦʩʪʽ 

(ʤʽʩʮʝʟʨʦʩʪʘʥʴ), ʘʥʘʣʽʟʫ ʩʪʘʥʫ ʪʘ ʨʦʟʚʠʪʢʫ ʮʝʥʦʧʦʧʫʣʷʮʽʡ ʨʽʜʢʽʩʥʠʭ ʽ ʟʥʠʢʘʶʯʠʭ ʚʠʜʽʚ 

ʣʽʩʦʚʠʭ ʨʦʩʣʠʥ ʰʣʷʭʦʤ ʚʠʚʯʝʥʥʷ ʚʝʣʠʯʠʥ ʾʭʥʽʭ ʘʤʧʣʽʪʫʜ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʥʘ ʛʨʘʜʽʻʥʪʽ ʨʽʟʥʠʭ 

ʝʢʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽ ʟʤʽʥʠ ʦʟʥʘʢ ʾʭ ʨʝʘʣʽʟʦʚʘʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ 

ʥʽʰ ʫ ʨʽʟʥʠʭ ʝʢʦʪʦʧʘʭ ʽ ʙʽʦʪʦʧʘʭ ʜʘʜʫʪʴ ʟʤʦʛʫ ʦʮʽʥʶʚʘʪʠ ʢʨʠʪʠʯʥʽʩʪʴ ʩʪʘʥʫ ʮʝʥʦʧʦʧʫʣʷʮʽʡ, 

ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʰʠʨʝʥʥʷ ʧʣʦʱʽ ʾʭʥʽʭ ʣʦʢʘʣʽʪʝʪʽʚ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ; ʧʨʦʛʥʦʟʫʚʘʪʠ ʥʘʩʣʽʜʢʠ 

ʷʢ ʝʚʦʣʶʮʽʡʥʠʭ ʧʨʠʨʦʜʥʠʭ ʧʨʦʮʝʩʽʚ, ʪʘʢ ʽ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʪʨʫʯʘʥʥʷ; ʚʠʟʥʘʯʘʪʠ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ (ʟʘʩʪʦʩʫʚʘʥʥʷ) ʧʝʚʥʠʭ ʬʦʨʤ ʦʭʦʨʦʥʥʦʛʦ ʨʝʞʠʤʫ ʪʘ ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʩʪʨʘʪʝʛʽʶ ʦʭʦʨʦʥʠ ʨʘʨʠʪʝʪʥʠʭ ʚʠʜʽʚ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʻ ʤʝʪʦʜʦʣʦʛʽʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʣʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʾ 

ʤʝʪʦʜʠʢʠ ʬʽʪʦʽʥʜʠʢʘʮʽʡʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʟʘʜʦʚʽʣʴʥʦʩʪʽ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ ʝʢʦʪʦʧʽʚ, 

ʘʜʘʧʪʠʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚʠʜʽʚ ʨʘʨʠʪʝʪʥʦʾ ʣʽʩʦʚʦʾ ʬʣʦʨʠ ʪʘ ʧʨʦʛʥʦʟʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʩʪʘʥʫ 

ʾʭʥʽʭ ʮʝʥʦʧʦʧʫʣʷʮʽʡ ʜʦ ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʣʠʚʦʾ ʟʤʽʥʠ ʝʢʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ (ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʝʢʦʪʦʧʽʚ) ʥʘ ʧʨʠʢʣʘʜʽ ʪʶʣʴʧʘʥʘ ʜʽʙʨʦʚʥʦʛʦ (Tulipa quercetorum Klock. et Zoz.), ʟʘʥʝʩʝʥʦʛʦ ʜʦ 

ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ ʟ ʥʘʮʽʦʥʘʣʴʥʠʤ ʦʭʦʨʦʥʥʠʤ ʩʪʘʪʫʩʦʤ çʚʠʜ ʚʨʘʟʣʠʚʠʡ, 
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ʝʥʜʝʤʽʯʥʠʡè [30]. ɿʘ ʢʘʪʝʛʦʨʽʷʤʠ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʟʘʛʨʦʟʠ ʚʠʤʠʨʘʥʥʷ ʪʘʢʩʦʥʽʚ ʄʽʞʥʘʨʦʜʥʦʾ 

ʩʧʽʣʢʠ ʦʭʦʨʦʥʠ ʧʨʠʨʦʜʠ (ʄʉʆʇ) ʪʶʣʴʧʘʥ ʜʽʙʨʦʚʥʠʡ ʚʽʜʥʝʩʝʥʦ ʜʦ ʢʘʪʝʛʦʨʽʾ: VU (Vulnerable) 

ï ʚʨʘʟʣʠʚʠʡ [32]. 

ʆʙôʻʢʪʠ ʜʦʩʣʽʜʞʝʥʴ ï ʮʝʥʦʧʦʧʫʣʷʮʽʾ ʪʶʣʴʧʘʥʘ ʜʽʙʨʦʚʥʦʛʦ ʚ ʫʤʦʚʘʭ ʝʢʦʪʦʧʽʚ ʩʚʽʞʠʭ 

ʪʠʧʽʚ ʢʣʝʥʦʚʦ-ʣʠʧʦʚʠʭ ʜʽʙʨʦʚ ʽʟ ʜʫʙʦʚʠʤʠ ʜʝʨʝʚʦʩʪʘʥʘʤʠ ʧʨʠʨʦʜʥʦʛʦ ʚʝʛʝʪʘʪʠʚʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʩʝʨʝʜʥʽʭ ʪʘ ʩʪʘʨʰʠʭ ʢʣʘʩʽʚ ʚʽʢʫ ʫʨʦʯʠʱʘ çɺʝʣʠʢʠʡ ʣʽʩè, ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʚ 

ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ʃʽʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʚ ʤʝʞʘʭ ʍʘʨʢʽʚʩʴʢʦʾ ʣʽʩʦʩʪʝʧʦʚʦʾ 

ʦʙʣʘʩʪʽ ʟʘʭʽʜʥʠʭ ʩʭʠʣʽʚ ʉʝʨʝʜʥʴʦʨʦʩʽʡʩʴʢʦʾ ʚʠʩʦʯʠʥʠ ʉʝʨʝʜʥʴʦʨʦʩʽʡʩʴʢʦʾ ʣʽʩʦʩʪʝʧʦʚʦʾ 

ʧʨʦʚʽʥʮʽʾ ʃʽʩʦʩʪʝʧʦʚʦʾ ʟʦʥʠ [6]; ʟʛʽʜʥʦ ʟ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʤ ʨʘʡʦʥʫʚʘʥʥʷʤ ï ʫ ʤʝʞʘʭ ʨʘʡʦʥʫ 

ʍʘʨʢʽʚʩʴʢʦʛʦ ʣʽʩʦʩʪʝʧʫ ʟ ʜʫʙʦʚʠʤʠ, ʣʠʧʦʚʦ-ʜʫʙʦʚʠʤʠ ʣʽʩʘʤʠ ʪʘ ʣʫʯʥʠʤʠ ʩʪʝʧʘʤʠ 

ʉʝʨʝʜʥʴʦʨʫʩʴʢʦʛʦ ʣʽʩʦʩʪʝʧʦʚʦʛʦ ʦʢʨʫʛʫ ʃʽʩʦʩʪʝʧʦʚʦʾ ʦʙʣʘʩʪʽ [13]. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ʂʨʫʛʦʚʽ ʧʝʨʝʣʽʢʦʚʽ ʧʣʦʱʘʜʢʠ (ʂʇʇ) ʨʘʜʽʫʩʦʤ 12,62 ʤ ʽ ʧʣʦʱʝʶ 

0,05 ʛʘ ʟʘʢʣʘʜʘʣʠ ʟʛʽʜʥʦ ʟ ̔ʥʩʪʨʫʢʮʽʻ  ʁʟ ʫʧʦʨʷʜʢʫʚʘʥʥʷ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʋʢʨʘʾʥʠ [12] ʪʘ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʟ ʤʦʥʽʪʦʨʠʥʛʫ ʣʽʩʽʚ [15]. ʇʣʦʱʘʜʢʠ ʨʦʟʧʦʜʽʣʷʣʠ ʧʦ 

ʚʠʜʽʣʫ ʨʽʚʥʦʤʽʨʥʦ. ʇʝʨʝʣʽʢ ʜʝʨʝʚ, ʟʘʤʽʨ ʾʭʥʽʭ ʚʠʩʦʪ ʜʣʷ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʽʚ, ʚʠʟʥʘʯʝʥʥʷ ʚʽʢʫ 

ʪʘ ʦʙʨʦʙʣʝʥʥʷ ʜʘʥʠʭ ʚʠʢʦʥʫʚʘʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʉʆʋ 02.02-37-476 [19] ʽ 

ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʫ ʣʽʩʽʚʥʠʮʪʚʽ ʪʘ ʣʽʩʦʚʽʡ ʪʘʢʩʘʮʽʾ ʤʝʪʦʜʠʢ [1, 12, 17]. ɺʽʜʤʽʯʘʣʠ ʥʘʷʚʥʽʩʪʴ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʪʘ ʦʟʥʘʢʠ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ. ʊʠʧ 

ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ (ʊʃʋ), ʪʠʧ ʣʽʩʫ ʪʘ ʪʠʧ ʜʝʨʝʚʦʩʪʘʥʫ ʚʠʟʥʘʯʘʣʠ ʟʘ ʣʽʩʦʪʠʧʦʣʦʛʽʯʥʦʶ 

ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʇʦʛʨʝʙʥʷʢʘ ï ɺʦʨʦʙʡʦʚʘ [3, 4, 20]. ɿʜʽʡʩʥʶʚʘʣʠ ʧʦʚʥʠʡ ʧʝʨʝʣʽʢ ʚʠʜʽʚ, ʷʢʽ 

ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ ʜʝʨʝʚʦʩʪʘʥʫ, ʧʽʜʨʦʩʪʫ, ʧʽʜʣʽʩʢʫ, ʞʠʚʦʛʦ ʥʘʜˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʪʘ 

ʚʽʟʫʘʣʴʥʦ ʦʮʽʥʶʚʘʣʠ ʾʭʥ  ʁʨʷʩʥʽʩʪʴïʧʦʢʨʠʪʪʷ ʟʘ ʢʦʤʙʽʥʦʚʘʥʦʶ ʰʢʘʣʦʶ ɻ. ʄ. ɺʠʩʦʮʴʢʦʛʦ ʪʘ 

ɼ. ɺ. ɺʦʨʦʙʡʦʚʘ (ʫ ʙʘʣʘʭ ʽ %) [3, 5] ʚ ʩʝʨʝʜʠʥʽïʢʽʥʮʽ ʣʠʧʥʷ; ʦʧʠʩ ʚʝʩʥʷʥʠʭ ʝʬʝʤʝʨʦʾʜʽʚ ï ʟ̔ 

ʩʝʨʝʜʠʥʠ ʢʚʽʪʥʷ ʜʦ ʧʦʯʘʪʢʫ ʪʨʘʚʥʷ. ɼʣʷ ʫʪʦʯʥʝʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʥʘʟʚ ʚʠʜʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʚʠʟʥʘʯʥʠʢ ʜʣʷ ʚʠʱʠʭ ʩʫʜʠʥʥʠʭ ʨʦʩʣʠʥ [18]. ʆʮʽʥʶʚʘʣʠ ʩʪʘʥ ʮʝʥʦʧʦʧʫʣʷʮʽʡ ʪʶʣʴʧʘʥʘ 

ʜʽʙʨʦʚʥʦʛʦ ʟʘ ʧʨʠʫʨʦʯʝʥʽʩʪʶ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ ʝʜʘʬʦʪʦʧʽʚ, ʊʃʋ, ʜʝʨʝʚʦʩʪʘʥʽʚ ʫʨʦʯʠʱʘ; 

ʭʘʨʘʢʪʝʨʦʤ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʦ ʚʠʜʽʣʘʭ (ʜʠʬʫʟʥʝ (ʨʦʟʩʽʷʥʝ) ʪʘ ʘʛʨʝʛʦʚʘʥʝ (ʛʨʫʧʦʚʝ)), ʟʘ 

ʩʪʫʧʝʥʝʤ ʨʷʩʥʦʩʪʽïʧʦʢʨʠʪʪʷ ʪʘ ʞʠʪʪʻʚʽʩʪʶ (3ʘ ï çʜʦʙʨʘè, ʚʠʜ ʤʘʻ ʧʦʚʥʠʡ ʮʠʢʣ ʨʦʟʚʠʪʢʫ, 

ʥʦʨʤʘʣʴʥʝ ʧʣʦʜʦʥʦʰʝʥʥʷ ʽ ʜʦʩʷʛʘʻ ʪʠʧʦʚʠʭ ʫ ʪʘʢʠʭ ʫʤʦʚʘʭ ʨʦʟʤʽʨʽʚ; 3ʙ ï ʪʝ ʩʘʤʝ, ʘʣʝ ʚʠʜ ʥʝ 

ʜʦʩʷʛʘʻ ʪʠʧʦʚʠʭ ʨʦʟʤʽʨʽʚ; 2 ï çʟʘʜʦʚʽʣʴʥʘè, ʚʠʜ ʚʝʛʝʪʘʪʠʚʥʦ ʨʦʟʚʠʥʝʥʠʡ ʥʝʧʦʛʘʥʦ, ʘʣʝ 

ʚʽʜʩʫʪʥʻ ʧʣʦʜʦʥʦʰʝʥʥʷ, ʚʽʜʥʦʚʣʝʥʥʷ ʚʝʛʝʪʘʪʠʚʥʝ; 1 ï çʥʝʟʘʜʦʚʽʣʴʥʘè, ʚʽʜʩʫʪʥʽ ʮʚʽʪʽʥʥʷ ʪʘ 

ʧʣʦʜʦʥʦʰʝʥʥʷ, ʚʝʛʝʪʘʪʠʚʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʥʝʟʘʜʦʚʽʣʴʥʝ ʘʙʦ ʚʽʜʩʫʪʥʻ) [8, 10]; ʥʘʷʚʥʽʩʪʶ ʦʟʥʘʢ 

ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ (ʤʝʭʘʥʽʯʥʽ ʫʰʢʦʜʞʝʥʥʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʠʪʦʧʪʫʚʘʥʥʷ ʪʘ ʟʨʠʚʫ 

ʧʘʛʦʥʽʚ, ʟʥʠʞʝʥʥʷ ʨʽʚʥʽʚ ʞʠʪʪʻʚʦʩʪʽ ʪʘ ʨʷʩʥʦʩʪʽïʧʦʢʨʠʪʪʷ). 

ʌʽʪʦʽʥʜʠʢʘʮʽ ʁ ʝʢʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʝʢʦʪʦʧʽʚ ʟʜʽʡʩʥʶʚʘʣʠ ʟ ʤʝʪʦʶ ʧʝʨʝʜʙʘʯʝʥʥʷ 

ʡʤʦʚʽʨʥʦʩʪʽ ʢʦʥʬʣʽʢʪʥʠʭ ʝʢʦʪʦʧʽʯʥʠʭ ʩʠʪʫʘʮʽʡ, ʷʢʽ ʟʘʛʨʦʞʫʶʪʴ ʚʪʨʘʪʦʶ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ 

ʮʝʥʦʧʦʧʫʣʷʮʽʡ ʨʘʨʠʪʝʪʥʠʭ ʚʠʜʽʚ, ʟʥʠʞʝʥʥʷʤ ʩʪʽʡʢʦʩʪʽ ʪʘ ʪʨʘʥʩʬʦʨʤʘʮʽʻʶ ʩʪʨʫʢʪʫʨʠ 

ʬʽʪʦʮʝʥʦʟʽʚ ʪʘ ʙʽʦʪʦʧʽʚ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʝʪʦʜ ʬʽʪʦʽʥʜʠʢʘʮʽʾ ʧʨʦʚʽʜʥʠʭ ʝʢʦʬʘʢʪʦʨʽʚ 

(ʚʦʣʦʛʦʩʪʽ, ʧʝʨʝʤʽʥʥʦʩʪʽ ʟʚʦʣʦʞʝʥʥʷ, ʢʠʩʣʦʪʥʦʩʪʽ, ʫʤʽʩʪʫ ʢʘʨʙʦʥʘʪʽʚ ʽ ʩʦʣʴʦʚʦʛʦ ʨʝʞʠʤʫ 

ˇʨʫʥʪʽʚ, ʙʘʛʘʪʩʪʚʘ ʾʭ ʥʘ ʘʟʦʪ ʪʘ ʨʷʜʫ ʤʽʢʨʦʢʣʽʤʘʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʢʦʪʦʧʽʚ: ʪʝʨʤʦʨʝʞʠʤʫ, 

ʩʪʫʧʝʥʶ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʽ, ʦʤʙʨʦʨʝʞʠʤʫ, ʢʨʽʦʨʝʞʠʤʫ) ʟʘ ʫʥʽʬʽʢʦʚʘʥʠʤʠ ʰʢʘʣʘʤʠ 

ʝʢʦʣʦʛʽʯʥʠʭ ʘʤʧʣʽʪʫʜ ʚʠʜʽʚ ʬʣʦʨʠ ʋʢʨʘʾʥʠ [9, 31]. 

ʂʽʣʴʢʽʩʥʽ ʽʥʜʝʢʩʠ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʝʢʦʨʝʞʠʤʽʚ ʬʽʪʦʮʝʥʦʟʽʚ (ʤʝʪʦʜ ʩʝʨʝʜʥʴʦʛʦ ʙʘʣʫ) [9] 

ʨʦʟʨʘʭʦʚʫʚʘʣʠ ʫ ʙʘʣʘʭ ʥʘ ʦʩʥʦʚʽ ʩʝʨʝʜʥʴʦʾ ʛʨʘʜʘʮʽʾ ʽʥʜʝʢʩʽʚ ʫʩʽʭ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʚʠʜʽʚ, 

ʙʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʽʥʜʝʢʩʠ ʾʭʥʴʦʾ ʨʷʩʥʦʩʪʽïʧʦʢʨʠʪʪʷ, ʟʘ ʬʦʨʤʫʣʦʶ (1): 

,
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2211                                                       (1) 

ʜʝ ʭ1én ï ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʘʤʧʣʽʪʫʜ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʚʠʜʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʰʢʘʣʠ;  

k1én ï ʢʦʝʬʽʮʽʻʥʪʠ ʨʷʩʥʦʩʪʽïʧʦʢʨʠʪʪʷ ʜʣʷ ʚʠʜʽʚ ʟʘ ʰʢʘʣʦʶ ɺʠʩʦʮʴʢʦʛʦ-ɺʦʨʦʙʡʦʚʘ [3, 5], 

ʷʢʽ ʜʦʨʽʚʥʶʶʪʴ: 1 ʜʣʷ < 1 % (p, n, un); 2 ï 1ï5 % (1 ʙʘʣ); 3 ï 6ï25 % (2 ʙʘʣʘ); 4 ï 26ï50 % 

(3 ʙʘʣʘ); 5 ï > 51 % (4, 5 ʙʘʣʽʚ);  
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n ï ʢʽʣʴʢʽʩʪʴ ʽʥʬʦʨʤʘʪʠʚʥʠʭ ʚʠʜʽʚ ʫ ʜʦʩʣʽʜʞʝʥʥʽ. 

ʆʮʽʥʶʚʘʥʥʷ ʟʘʜʦʚʽʣʴʥʦʩʪʽ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ ʝʢʦʪʦʧʽʚ ʪʘ ʧʨʦʛʥʦʟʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʩʪʘʥʫ 

ʮʝʥʦʧʦʧʫʣʷʮʽʡ ʚʠʜʽʚ ʨʘʨʠʪʝʪʥʦʾ ʣʽʩʦʚʦʾ ʬʣʦʨʠ ʚʠʢʦʥʫʚʘʣʠ ʤʝʪʦʜʘʤʠ ʬʽʪʦʽʥʜʠʢʘʮʽʡʥʦʛʦ 

ʘʥʘʣʽʟʫ ʟ ʥʘʢʣʘʜʘʥʥʷʤ ʝʢʦʣʦʛʽʯʥʠʭ ʘʤʧʣʽʪʫʜ ʚʠʜʽʚ ʪʘ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ [2, 9, 31] ʽ 

ʨʦʟʨʘʭʫʥʢʦʤ ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʘʜʦʚʽʣʴʥʦʩʪʽ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ (ʂʉ) ʟʘ ʧʨʦʚʽʜʥʠʤʠ ʯʠʥʥʠʢʘʤʠ 

[28] ʪʘ ʘʥʘʣʽʟʦʤ ʾʭʥʴʦʛʦ ʚʧʣʠʚʫ ʥʘ ʞʠʪʪʻʚʽʩʪʴ, ʨʷʩʥʽʩʪʴïʧʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ, ʟʘʜʦʚʽʣʴʥʽʩʪʴ 

ʚʽʜʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʦ ʚʠʜʽʣʫ ʮʝʥʦʧʦʧʫʣʷʮʽʾ ʨʘʨʠʪʝʪʥʦʛʦ ʚʠʜʫ [2]. ʆʩʢʽʣʴʢʠ 

ʤʝʪʦʜʠʢʘ ʩʝʨʝʜʥʴʦʛʦ ʙʘʣʫ ʜʘ̒  ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʫʚʘʪʠ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʝʢʦʪʦʧʽʚ ʪʽʣʴʢʠ 

ʫʟʘʛʘʣʴʥʝʥʽ (ʩʝʨʝʜʥʴʦʘʨʠʬʤʝʪʠʯʥʽ) ʧʦʢʘʟʥʠʢʠ ʝʢʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ, ʪʦ ʜʣʷ ʢʨʘʱʦʛʦ 

ʦʮʽʥʶʚʘʥʥʷ ʚʘʨʽʘʮʽʾ ʟʥʘʯʝʥʴ ʝʢʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʜʦʩʣʽʜʥʠʭ ʜʽʣʷʥʢʘʭ ʽ ʚʠʷʚʣʝʥʥʷ 

ʧʦʪʝʥʮʽʡʥʦʾ ʤʦʞʣʠʚʦʩʪʽ ʱʦʜʦ ʫʪʚʦʨʝʥʥʷ ʧʝʚʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʥʽʰ ʽʟ ʩʧʨʠʷʪʣʠʚʽʠhʤʠ 

ʫʤʦʚʘʤʠ ʽʩʥʫʚʘʥʥʷ ʜʣʷ ʦʢʨʝʤʠʭ ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ ʪʘʢʦʞ ʚʠʟʥʘʯʘʣʠ ʝʢʦʣʦʛʽʯʥʫ ʘʤʧʣʽʪʫʜʫ 

ʨʦʩʣʠʥʥʦʛʦ ʫʛʨʫʧʦʚʘʥʥʷ ʢʦʞʥʦʛʦ ʚʠʜʽʣʫ ʟ ʥʘʷʚʥʠʤʠ ʚʠʜʘʤʠ ʨʘʨʠʪʝʪʥʦʾ ʬʣʦʨʠ. ɺʠʟʥʘʯʝʥʥʷ 

ʝʢʦʣʦʛʽʯʥʦʾ ʘʤʧʣʽʪʫʜʠ ʧʝʚʥʦʛʦ ʨʦʩʣʠʥʥʦʛʦ ʫʛʨʫʧʦʚʘʥʥʷ ʻ ʧʦʰʫʢʦʤ ʪʽʻʾ ʝʢʦʣʦʛʽʯʥʦʾ ʥʽʰʽ, ʷʢʘ 

ʻ ʩʧʽʣʴʥʦʶ ʜʣʷ ʚʩʽʭ ʚʠʜʽʚ ʫʛʨʫʧʦʚʘʥʥʷ. ɺʠʢʦʥʫʚʘʣʠ ʪʘʢʠʡ ʧʦʰʫʢ ʘʥʘʣʦʛʽʯʥʠʤʠ ʟʘ ʩʚʦʾʤ 

ʧʨʠʥʮʠʧʦʤ ʤʝʪʦʜʘʤʠ ʦʙʤʝʞʝʥʥʷ ʩʪʫʧʝʥʽʚ ʟʘ ʃ. ɻ ʈʘʤʝʥʩʴʢʠʤ, ʘʙʦ ʪʠʧʽʚ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ 

ʟʘ ɼ. ɺ. ɺʦʨʦʙʡʦʚʠʤ [3, 27], ʘʙʦ ʚʠʜʽʚ ï ʢʦʥʽʥʜʠʢʘʪʦʨʽʚ ʟʘ ɼ. ʄ. ʎʠʛʘʥʦʚʠʤ [28, 29], ʥʘ 

ʦʩʥʦʚʽ ʤʽʥʽʤʘʣʴʥʠʭ (min) ʪʘ ʤʘʢʩʠʤʘʣʴʥʠʭ (max) ʟʥʘʯʝʥʴ ʝʢʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʫ ʙʘʣʘʭ ʧʦ 

ʢʦʞʥʦʤʫ ʚʠʜʫ [31] ʜʣʷ ʚʩʴʦʛʦ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʨʦʩʣʠʥʥʦʛʦ ʫʛʨʫʧʦʚʘʥʥʷ. ʉʫʪʥʽʩʪʴ ʤʝʪʦʜʠʢʠ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʦʜʥʽ ʟ ʚʠʜʽʚ ʩʚʦʻʶ ʧʨʠʩʫʪʥʽʩʪʶ ʚʢʘʟʫʶʪʴ ʥʘ ʤʘʢʩʠʤʘʣʴʥʫ ʤʝʞʫ ʨʝʞʠʤʫ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʬʘʢʪʦʨʘ, ʘ ʽʥʰʽ ï ʥʘ ʤʽʥʽʤʘʣʴʥʫ. ʊʘʢʠʤ ʯʠʥʦʤ ʚʠʟʥʘʯʘʣʠ ʤʦʞʣʠʚʠʡ ʜʽʘʧʘʟʦʥ 

ʢʦʞʥʦʛʦ ʟ 11 ʝʢʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʜʣʷ ʨʦʩʣʠʥʥʦʛʦ ʫʛʨʫʧʦʚʘʥʥʷ. ʇʦʪʽʤ ʟʜʽʡʩʥʶʚʘʣʠ 

ʥʘʢʣʘʜʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʘʤʧʣʽʪʫʜ ʚʠʜʽʚ, ʷʢʽ ʧʨʠʚʝʜʝʥʽ ʫ ʰʢʘʣʘʭ ʗ. ʇ. ɼʽʜʫʭʘ [31], ʥʘ 

ʝʢʦʣʦʛʽʯʥʽ ʘʤʧʣʽʪʫʜʠ ʾʭʥʽʭ ʫʛʨʫʧʦʚʘʥʴ. ʋ ʤʝʞʘʭ ʝʢʦʣʦʛʽʯʥʦʾ ʘʤʧʣʽʪʫʜʠ ʢʦʞʥʦʛʦ ʚʠʜʫ 

ʚʠʜʽʣʷʣʠ ʮʝʥʪʨʘʣʴʥʘ ʪʨʝʪʠʥʘ (30 %), ʜʝ ʫʤʦʚʠ ʻ ʥʘʡʙʽʣʴʰ ʢʦʤʬʦʨʪʥʠʤʠ ʜʣʷ ʚʠʜʫ [9]. ʗʢʱʦ 

ʤʝʞʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʦʧʪʠʤʫʤʫ ʚʠʜʫ ʥʘ ʛʨʘʜʽʻʥʪʽ ʧʝʚʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʬʘʢʪʦʨʘ ʚʢʣʘʜʘʣʠʩʴ ʫ 

ʤʝʞʽ ʝʢʦʣʦʛʽʯʥʦʾ ʘʤʧʣʽʪʫʜʠ ʡʦʛʦ ʫʛʨʫʧʦʚʘʥʥʷ, ʪʦ ʧʨʦʛʥʦʟʫʚʘʣʠ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʨʦʩʪʘʥʥʷ ʚʠʜʫ 

ʧʦ ʚʠʜʽʣʫ ʽ ʨʦʟʰʠʨʝʥʥʷ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʤʝʞ ʡʦʛʦ ʮʝʥʦʧʦʧʫʣʷʮʽʾ; ʫ ʚʠʧʘʜʢʫ ʚʠʭʦʜʫ ʟʘ ʤʝʞʽ 

ʟʦʥʠ ʦʧʪʠʤʫʤʫ ʦʯʽʢʫʚʘʣʠ ʧʝʚʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʨʷʩʥʦʩʪʽïʧʦʢʨʠʪʪʷ ʚʠʜʫ ʥʘ ʬʦʥʽ ʡʦʛʦ 

ʜʦʩʪʘʪʥʴʦ ʩʪʽʡʢʦʛʦ ʽʩʥʫʚʘʥʥʷ. ʋ ʚʠʧʘʜʢʫ ʤʝʞʫʚʘʥʥʷ ʽ ʥʘʚʽʪʴ, ʽʥʢʦʣʠ, ʨʦʟʨʠʚʫ ʝʢʦʣʦʛʽʯʥʠʭ 

ʘʤʧʣʽʪʫʜ ʚʠʜʫ ʡ ʫʛʨʫʧʦʚʘʥʥʷ ʚʠʜʽʣʷʣʠ ʦʙʤʝʞʫʚʘʣʴʥʽ ʝʢʦʬʘʢʪʦʨʠ (ʨʽʚʝʥʴ ʷʢʠʭ ʥʘʙʣʠʞʘʚʩʷ ʜʦ 

ʤʝʞ ʘʙʦ ʚʠʭʦʜʠʚ ʟʘ ʤʝʞʽ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʚʠʜʫ, ʯʠʤ ʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʤʦʞʣʠʚʦʩʪʽ ʽʩʥʫʚʘʥʥʷ ʚʠʜʫ 

ʚ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʫʤʦʚʘʭ) ʪʘ ʦʮʽʥʶʚʘʣʠ ʩʪʫʧʽʥʴ ʾʭʥʴʦʛʦ ʚʧʣʠʚʫ ʥʘ ʞʠʪʪʻʚʽʩʪʴ, ʨʷʩʥʽʩʪʴï

ʧʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ, ʟʘʜʦʚʽʣʴʥʽʩʪʴ ʚʽʜʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʦ ʚʠʜʽʣʫ ʮʝʥʦʧʦʧʫʣʷʮʽʾ 

ʨʘʨʠʪʝʪʥʦʛʦ ʚʠʜʫ. ɿʘ ʫʤʦʚʠ ʥʝʟʘʜʦʚʽʣʴʥʠʭ ʟʥʘʯʝʥʴ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʥʠʟʴʢʘ ʨʷʩʥʽʩʪʴï

ʧʦʢʨʠʪʪʷ, ʧʨʠʛʥʽʯʝʥʥʷ ʞʠʪʪʻʚʦʩʪʽ, ʧʦʛʘʥʝ ʚʽʜʪʚʦʨʝʥʥʷ, ʧʦʨʫʰʝʥʥʷ ʦʥʪʦʛʝʥʝʟʫ) ʧʨʦʛʥʦʟʫʚʘʣʠ 

ʨʝʛʨʝʩʽ ʁ ʮʝʥʦʧʦʧʫʣʷʮʽʾ ʪʠʤ ʙʽʣʴʰʫ, ʯʠʤ ʙʽʣʴʰʦʶ ʙʫʣʘ ʚʽʜʩʪʘʥʴ ʨʦʟʭʦʜʞʝʥʥʷ ʢʨʘʡʥʽʭ 

ʟʥʘʯʝʥʴ ʘʤʧʣʽʪʫʜ. ɿʘ ʫʤʦʚʠ ʟʘʜʦʚʽʣʴʥʠʭ ʟʥʘʯʝʥʴ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠ ʘʛʨʝʛʦʚʘʥʦʤʫ 

ʨʦʟʪʘʰʫʚʘʥʥʽ ʚ ʜʝʢʽʣʴʢʦʭ (ʘʙʦ ʦʜʥʦʤʫ) ʦʢʨʝʤʠʭ ʣʦʢʘʣʽʪʝʪʘʭ ʨʦʙʠʣʠ ʚʠʩʥʦʚʦʢ ʧʨʦ 

ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʝʢʦʪʦʧʫ. 

ʗʢʽʩʪʴ ʩʝʨʝʜʦʚʠʱʘ ʝʢʦʪʦʧʽʚ ʟʘʛʘʣʦʤ, ʘ ʪʘʢʦʞ ʾʭʥʽʭ ʦʢʨʝʤʠʭ ʯʘʩʪʠʥ ʟ ʣʦʢʘʣʽʪʝʪʘʤʠ 

ʨʘʨʠʪʝʪʥʠʭ ʚʠʜʽʚ ʦʮʽʥʶʚʘʣʠ ʪʘʢʦʞ ʢʽʣʴʢʽʩʥʦ ʟʘ ʢʦʝʬʽʮʽʻʥʪʦʤ ʟʘʜʦʚʽʣʴʥʦʩʪʽ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ 

(ʂʉ) [28], ʷʢʠʡ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 100 % ʫ ʮʝʥʪʨʽ ʝʢʦʣʦʛʽʯʥʦʾ ʘʤʧʣʽʪʫʜʠ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʚʠʜʫ ʜʦ 0 

ʥʘ ʾʾ ʤʝʞʽ. ʋʥʘʩʣʽʜʦʢ ʫʤʦʚʥʦʾ ʜʠʩʢʨʝʪʥʦʩʪʽ ʝʢʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʢʦʝʬʽʮʽʻʥʪʠ ʟʘʜʦʚʽʣʴʥʦʩʪʽ 

ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ (ʂʉ) ʨʦʟʨʘʭʦʚʫʚʘʣʠʩ ʟʘ ʬʦʨʤʫʣʘʤʠ (2ï4): 
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ʜʝ ʂʉmin, ʂʉmed ʽ ʂʉmax ï ʚ̔ ʜʧʦʚʽʜʥʦ ʤʽʥʽʤʘʣʴʥʽ, ʩʝʨʝʜʥʽ ʪʘ ʤʘʢʩʠʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʘʜʦʚʽʣʴʥʦʩʪʽ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ;  

ʭ ï ʚʽʜʩʪʘʥʴ ʮʦɹʛʦ ʪʠʧʫ ʨʝʞʠʤʫ ʬʘʢʪʦʨʘ ʚʽʜ ʥʘʡʙʣʠʞʯʦʾ ʤʝʞʽ ʘʤʧʣʽʪʫʜʠ (ʡʦʛʦ 

ʧʦʨʷʜʢʦʚʠʡ ʥʦʤʝʨ ʚʽʜ ʮʽʻʾ ʤʝʞʽ);  

ʘ ï ʢʽʣʴʢʽʩʪʴ ʪʠʧʽʚ ʨʝʞʠʤʽʚ ʮʦɹʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʬʘʢʪʦʨʘ, ʷʢʽ ʦʭʦʧʣʶʻ ʘʤʧʣʽʪʫʜʘ 

ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʚʠʜʫ. 

ʉʪʫʧʽʥʴ ʟʘʜʦʚʽʣʴʥʦʩʪʽ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ ʝʢʦʪʦʧʽʚ ʜʣʷ ʨʘʨʠʪʝʪʥʠʭ ʚʠʜʽʚ ʟʘ ʦʢʨʝʤʠʤʠ 

ʝʢʦʣʦʛʽʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʚʠʟʥʘʯʘʣʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʘʜʦʚʽʣʴʥʦʩʪʽ ʫʤʦʚ 

ʩʝʨʝʜʦʚʠʱʘ (ʂʉ) ʟʘ ʨʦʟʨʦʙʣʝʥʦʶ ʥʘʤʠ ʰʢʘʣʦʶ: 

91ï100 % ï ʫʤʦʚʠ ʜʣʷ ʚʠʜʫ ʻ ʦʧʪʠʤʘʣʴʥʠʤʠ; 

71ï90 % ï ʫʤʦʚʠ ʜʣʷ ʚʠʜʫ ʻ ʥʘʙʣʠʞʝʥʠʤʠ ʜʦ ʦʧʪʠʤʘʣʴʥʠʭ; 

41ï70 % ï ʫʤʦʚʠ ʜʣʷ ʚʠʜʫ ʻ ʮʽʣʢʦʤ ʟʘʜʦʚʽʣʴʥʠʤʠ; 

21ï40 % ï ʫʤʦʚʠ ʜʣʷ ʚʠʜʫ ʻ ʟʘʜʦʚʽʣʴʥʠʤʠ; 

1ï20 % ï ʫʤʦʚʠ ʜʣʷ ʚʠʜʫ ʻ ʤʘʣʦ ʟʘʜʦʚʽʣʴʥʠʤʠ; 

< 1 % ï ʫʤʦʚʠ ʜʣʷ ʚʠʜʫ ʻ ʝʢʩʪʨʝʤʘʣʴʥʠʤʠ. 

ɼʘʣʽ, ʟʘʣʝʞʥʦ ʚʽʜ ʧʨʠʥʘʣʝʞʥʦʩʪʽ ʨʘʨʠʪʝʪʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ ʜʦ ʚʽʜʧʦʚʽʜʥʦʾ ʝʢʦʛʨʫʧʠ ʪʘ 

ʰʠʨʦʪʠ ʾʭʥʽʭ ʝʢʦʣʦʛʽʯʥʠʭ ʘʤʧʣʽʪʫʜ (ʩʪʝʥʦʪʦʧʠ, ʛʝʤʽʩʪʝʥʦʪʦʧʠ, ʛʝʤʽʝʚʨʠʪʦʧʠ ʪʘ ʝʚʨʠʪʦʧʠ) 

ʚʽʜʥʦʩʥʦ 11 ʝʢʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ [7], ʩʪʫʧʝʥʶ ʨʷʩʥʦʩʪʽïʧʦʢʨʠʪʪʷ, ʞʠʪʪʻʚʦʩʪʽ ʪʘ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʟʪʘʰʫʚʘʥʥʷ ʮʝʥʦʧʦʧʫʣʷʮʽʾ, ʢʽʣʴʢʦʩʪʽ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʨʝʞʠʤʽʚ ʝʢʦʣʦʛʽʯʥʠʭ 

ʬʘʢʪʦʨʽʚ, ʥʘʷʚʥʦʩʪʽ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʘʙʦ ʥʝʛʘʪʠʚʥʠʭ ʧʨʠʨʦʜʥʠʭ ʯʠʥʥʠʢʽʚ ʚʠʟʥʘʯʘʣʠ 

ʢʨʠʪʠʯʥʽʩʪʴ ʩʪʘʥʫ, ʤʦʞʣʠʚʽʩʪʴ ʙʽʣʴʰ-ʤʝʥʰ ʩʪʽʡʢʦʛʦ ʽʩʥʫʚʘʥʥʷ ʨʘʨʠʪʝʪʥʦʛʦ ʚʠʜʫ ʚ 

ʣʦʢʘʣʽʪʝʪʘʭ ʮʦɹʛʦ ʝʢʦʪʦʧʫ, ʡʤʦʚʽʨʥʽʩʪʴ ʨʦʟʰʠʨʝʥʥʷ ʤʝʞ ʡʦʛʦ ʮʝʥʦʧʦʧʫʣʷʮʽʾ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʚʥʦʾ ʬʦʨʤʠ ʦʭʦʨʦʥʥʦʛʦ ʨʝʞʠʤʫ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʊʶʣʴʧʘʥ ʜʽʙʨʦʚʥʠʡ ʻ ʝʣʝʤʝʥʪʦʤ ʚʝʩʥʷʥʠʭ ʩʠʥʫʟʽʡ 

(ʚʝʩʥʷʥʠʡ ʝʬʝʤʝʨʦʾʜ) ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʽʚ ʪʘ ʯʘʛʘʨʥʠʢʦʚʠʭ ʟʘʨʦʩʪʝʡ. ʊʨʧʣʷʻʪʴʩʷ ʷʢ 

ʨʦʟʩʽʷʥʦ, ʪʘʢ ʽ ʩʢʫʧʯʝʥʦ. ʊʠʧʦʚʠʡ ʚʠʜ ʫʛʨʫʧʦʚʘʥʴ ʥʝʤʦʨʘʣʴʥʠʭ ʣʽʩʽʚ, ʽʥʜʠʢʘʪʦʨ ʩʚʽʞʠʭ ʽ 

ʚʦʣʦʛʠʭ ʛʨʫʜʽʚ (D2, D3). ɹʽʦʤʦʨʬʘ: ʪʨʘʚôʷʥʠʩʪʠʡ ʧʦʣʽʢʘʨʧʽʢ, ʢʨʠʧʪʦʬʽʪ ʛʝʦʬʽʪ, ʟʘʚʚʠʰʢʠ 

0,25ï0,4 ʤ. ʂʚʽʪʽʥʥʷ ï ʢʚʽʪʝʥʴ-ʪʨʘʚʝʥʴ. ɿʘʧʣʽʜʥʝʥʥʷ ï ʝʥʪʦʤʦʛʘʤʽʷ. ʈʦʟʤʥʦʞʝʥʥʷ ʛʝʥʝʨʘʪʠʚʥʝ 

ʪʘ ʚʝʛʝʪʘʪʠʚʥʝ. ʎʝʥʦʧʦʧʫʣʷʮʽʾ ʚʠʜʫ ʣʦʢʘʣʴʥʽ ʟ ʜʠʬʫʟʥʦʶ ʘʙʦ ʛʨʫʧʦʚʦʶ ʧʨʦʩʪʦʨʦʚʦʶ 

ʩʪʨʫʢʪʫʨʦʶ, ʯʠʩʝʣʴʥʽ, ʘʙʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʝʚʝʣʠʢʠʤʠ ʛʨʫʧʘʤʠ ʦʩʦʙʠʥ, ʽʥʚʘʟʽʡʥʽ [10]. 

ɺ ʫʨʦʯʠʱʽ çɺʝʣʠʢʠʡ ʣʽʩè ʮʝʥʦʧʦʧʫʣʷʮʽʾ ʪʶʣʴʧʘʥʘ ʜʽʙʨʦʚʥʦʛʦ ʚʽʜʤʽʯʝʥʽ ʫ ʩʚʽʞʽʡ 

ʢʣʝʥʦʚʦ-ʣʠʧʦʚʽʡ ʜʽʙʨʦʚʽ ʥʘ ʜʽʣʷʥʢʘʭ 5 ʚʠʜʽʣʽʚ (ʨʠʩ. 1, ʪʘʙʣ. 1) ʽʟ ʯʠʩʪʠʤʠ ʦʜʥʦ-, 

ʜʚʦʭôʷʨʫʩʥʠʤʠ ʜʫʙʦʚʠʤʠ ʜʝʨʝʚʦʩʪʘʥʘʤʠ ʩʪʘʨʰʠʭ ʪʘ ʩʝʨʝʜʥʽʭ (ʪʽʣʴʢʠ 114/4) ʢʣʘʩʽʚ ʚʽʢʫ 

ʨʽʟʥʦʚʽʢʦʚʦʾ (ʪʽʣʴʢʠ 137/1) ʪʘ ʦʜʥʦʚʽʢʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 

ʉʪʦʩʦʚʥʦ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ˇʨʫʥʪʽʚ ʪʶʣʴʧʘʥ ʜʽʙʨʦʚʥʠʡ ʥʘʣʝʞʠʪʴ ʜʦ ʛʝʤʽʝʚʨʠʪʦʧʥʦʾ 

ʝʢʦʛʨʫʧʠ ʨʦʩʣʠʥ, ʷʢʽ ʨʦʩʪʫʪʴ ʚ ʫʤʦʚʘʭ ʚʽʜ ʩʫʭʠʭ ʩʪʝʧʦʚʠʭ ʝʢʦʪʦʧʽʚ ʟ ʥʝʟʥʘʯʥʠʤ 

ʧʨʦʤʦʯʫʚʘʥʥʷʤ ʢʦʨʝʥʝʚʤʽʩʥʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ ʦʧʘʜʘʤʠ ʽ ʪʘʣʠʤʠ ʚʦʜʘʤʠ (Wʧʨ = 40·55 ʤʤ) ʜʦ 

ʩʠʨʠʭ ʣʽʩʦʣʫʯʥʠʭ ʝʢʦʪʦʧʽʚ ʟ ʧʨʘʢʪʠʯʥʦ ʩʪʘʣʠʤ ʢʘʧʽʣʷʨʥʠʤ ʟʚʦʣʦʞʝʥʥʷʤ (Wʧʨ = 185·235 ʤʤ). 

ɸʤʧʣʽʪʫʜʥʠʡ ʦʧʪʠʤʫʤ ʚʠʜʫ ʱʦʜʦ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ˇʨʫʥʪʽʚ (ʩʫʙʤʝʟʦʬʽʪʥʠʡ, Wʧʨ = 75·90 ʤʤ) 

ʻ ʫʤʦʚʥʠʤ ʟ ʦʛʣʷʜʫ ʥʘ ʟʥʘʯʥʫ ʰʠʨʠʥʫ ʘʤʧʣʽʪʫʜʠ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʚʠʜʫ ʟʘ ʰʢʘʣʦʶ ʚʦʜʥʦʛʦ 

ʨʝʞʠʤʫ ˇʨʫʥʪʽʚ. ɸʤʧʣʽʪʫʜʥʠʡ ʦʧʪʠʤʫʤ ʪʶʣʴʧʘʥʫ ʟʘ ʮʠʤ ʬʘʢʪʦʨʦʤ ʧʝʨʝʪʠʥʘʻʪʴʩʷ ʟ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʘʤʧʣʽʪʫʜʘʤʠ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʽ ʤʝʞʫʻ ʟ̔ ʩʝʨʝʜʥʽʤʠ ʟʥʘʯʝʥʥʷʤʠ ʚʦʜʥʦʛʦ 

ʨʝʞʠʤʫ ˇʨʫʥʪʽʚ ʝʢʦʪʦʧʽʚ (ʨʠʩ. 2). ʊʦʙʪʦ, ʩʪʦʩʦʚʥʦ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ˇʨʫʥʪʽʚ ʫʤʦʚʠ ʜʣʷ ʚʠʜʫ ʧʦ 

ʪʘʢʩʘʮʽʡʥʠʭ ʚʠʜʽʣʘʭ ʟʘʛʘʣʦʤ ʻ ʮʽʣʢʦʤ ʟʘʜʦʚʽʣʴʥʠʤʠ (ʂʉ = 64·67 %) (ʪʘʙʣ. 2), ʚ ʦʢʨʝʤʠʭ 

ʣʦʢʘʣʽʪʝʪʘʭ ʝʢʦʪʦʧʽʚ ʫʩʽʭ ʚʠʜʽʣʽʚ ʜʦʩʷʛʘʶʪʴ ʦʧʪʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ (ʂʉ = 100 %), ʥʽʢʦʣʠ ʥʝ 

ʩʧʘʜʘʶʪʴ ʥʠʞʯʝ ʟʘʜʦʚʽʣʴʥʠʭ ʟʥʘʯʝʥʴ (ʂʉ = 27·46 %). 
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ʈʠʩ. 1 ï ʂʘʨʪʦʩʭʝʤʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ Tulipa quercetorum Klok. et Zoz 

 

ʊʘʙʣʠʮʷ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʮʝʥʦʧʦʧʫʣʷʮʽʡ ʪʶʣʴʧʘʥʘ ʜʽʙʨʦʚʥʦʛʦ ʪʘ ʾʭʥʽʭ ʙʽʦʪʦʧʽʚ ʚ ʫʨʦʯʠʱʽ çɺʝʣʠʢʠʡ ʣʽʩè 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʙʽʦʪʦʧʽʚ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʮʝʥʦʧʦʧʫʣʷʮʽʡ 

ʂʚ./ 

ɺʠʜ. 

ʇʣʦ-

ʱʘ, 

ʛʘ 

ʉʢʣʘʜ ʜʝʨʝʚʦʩʪʘʥʫ, ʚʽʢ (ʨʦʢʠ), 

ʧʦʭʦʜʞʝʥʥʷ (ʅ ï ʥʘʩʽʥʥʻʚʝ, ɺ ï 

ʚʝʛʝʪʘʪʠʚʥʝ):  

1-ʡ ʷʨʫʩ 

2-ʡ ʷʨʫʩ 

ɸʥʪʨʦʧʦʛʝʥʥʠʡ ʚʧʣʠʚ 

ʈʷʩ-

ʥʽʩʪʴ, 

ʙʘʣʠ 

ɾʠʪʪʻ-

ʚʽʩʪʴ, 

ʽʥʜʝʢʩʠ 

ʈʦʟʪʘʰʫʚʘʥʥʷ 

114/4 6,3 
8ɼʟ(65ɺ) 1ʃʧʜ(65ɺ) 1ʗʟ(65ɺ) 

ʚʽʜʩʫʪʥʽʡ 

ɯɯ ʩʪʘʜʽʷ ʨʝʢʨʝʘʮʽʡʥʦʾ 

ʜʠʛʨʝʩʽʾ, ʣʦʢʘʣʴʥʦ 

ʧʽʢʥʽʢʦʚʘ ʨʝʢʨʝʘʮʽʷ 

2 3ʘ 

ʘʛʨʝʛʦʚʘʥʝ ʧʦ 

ʯʘʛʘʨʥʠʢʦʚʠʤ 

ʟʘʨʦʩʪʷʤ 

137/1 13,2 
6ɼʟ(90ɺ) 4ɼʟ(115ɺ) ʦʜ.ʗʟ 

7ʂʣʧ 3ʃʧʜ 

ʚʠʙʽʨʢʦʚʘ ʩʘʥʽʪʘʨʥʘ 

ʨʫʙʢʘ 2000 ʨ. 
ʨ 3ʙ ʘʛʨʝʛʦʚʘʥʝ 

137/2 6,7 
10ɼʟ(120ɺ) 

5ʃʧʜ 5ʂʣʧ 

ʟʘʧʦʚʽʜʘʥʥʷ  

(ʧʘʤôʷʪʢʘ ʧʨʠʨʦʜʠ) 
2 3ʘ ʘʛʨʝʛʦʚʘʥʝ 

138/1 8,0 
9ɼʟ(115ɺ) 1ʃʧʜ(75ɺ) +ʆʩ(75ɺ) 

ʚʽʜʩʫʪʥʽʡ 
ï 1 3ʘ ʘʛʨʝʛʦʚʘʥʝ 

144/2 1,9 
10ɼʟ(105ɺ) ʦʜ.ʃʧʜ 

ʚʽʜʩʫʪʥʽʡ 

ʚʠʙʽʨʢʦʚʘ ʩʘʥʽʪʘʨʥʘ 

ʨʫʙʢʘ 2010 ʨ. 
ʨ 3ʘ ʘʛʨʝʛʦʚʘʥʝ 

 

ʑʦʜʦ ʧʝʨʝʤʽʥʥʦʩʪʽ ʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʽʚ ʪʶʣʴʧʘʥ ʥʘʣʝʞʠʪʴ ʜʦ ʩʪʝʥʦʪʦʧʥʦʾ ʝʢʦʛʨʫʧʠ 

ʛʽʜʨʦʢʦʥʪʨʘʩʪʦʬʦʙʽʚ, ʷʢʽ ʨʦʩʪʫʪʴ ʚ ʫʤʦʚʘʭ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʩʠʨʠʭ ʽ ʚʦʣʦʛʠʭ ʣʽʩʦʣʫʯʥʠʭ 

ʝʢʦʪʦʧʽʚ ʟ ʨʽʚʥʦʤʽʨʥʠʤ ʩʪʽʡʢʠʤ ʟʚʦʣʦʞʝʥʥʷʤ ʢʦʨʝʥʝʚʤʽʩʥʦʛʦ ʰʘʨʫ ˇʨʫʥʪʫ ˇʨʫʥʪʦʚʠʤʠ ʽ 

ʯʘʩʪʢʦʚʦ ʧʦʚʝʨʭʥʝʚʠʤʠ ʚʦʜʘʤʠ (w = 0,08·0,15). ɸʤʧʣʽʪʫʜʘ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʪʶʣʴʧʘʥʫ ʪʘ ʡʦʛʦ 

ʦʧʪʠʤʫʤ ʱʦʜʦ ʧʝʨʝʤʽʥʥʦʩʪʽ ʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʽʚ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʘʤʧʣʽʪʫʜʘʤʠ 

ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʫ ʢʚ./ʚʠʜ. ˉ 114/4 ʪʘ ˉ 138/1. ʋ ʢʚ./ʚʠʜ. ˉ 137/1, 137/2, 144/2  
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Hd fH 

  
Rc Sl 

  
Ca Nt 

 

 

 

      ï ʝʢʦʣʦʛʽʯʥʘ ʘʤʧʣʽʪʫʜʘ ʚʠʜʫ; 

      ï ʜʽʘʧʘʟʦʥ ʢʦʤʬʦʨʪʥʠʭ ʜʣʷ ʚʠʜʫ ʫʤʦʚ; 

      ï ʘʤʧʣʽʪʫʜʘ ʟʥʘʯʝʥʴ ʨʝʞʠʤʫ ʥʘ ʣʽʩʦʚʽʡ 

ʜʽʣʷʥʮʽ. 

Ae  

 

ʈʠʩ. 2 ï ʇʦʨʽʚʥʷʥʥʷ ʜʠʥʘʤʽʢʠ ʧʦʢʘʟʥʠʢʽʚ ʙʘʣʴʥʦʾ ʦʮʽʥʢʠ ʝʜʘʬʽʯʥʠʭ ʨʝʞʠʤʽʚ ʝʢʦʪʦʧʽʚ (ʚʦʣʦʛʽʩʪʴ ˇʨʫʥʪʫ 

Hd, ʧʝʨʝʤʽʥʥʽʩʪʴ ʟʚʦʣʦʞʝʥʥʷ fH, ʢʠʩʣʦʪʥʽʩʪʴ ˇʨʫʥʪʫ Rc, ʟʘʛʘʣʴʥʠʡ ʩʦʣʴʦʚʠʡ ʨʝʞʠʤ Sl, ʚʤʽʩʪ ʢʘʨʙʦʥʘʪʽʚ ʫ 

ˇʨʫʥʪʽ Ca, ʚʤʽʩʪ ʘʟʦʪʫ Nt, ʘʝʨʘʮʽʷ ˇʨʫʥʪʫ Ae) ʟ ʰʠʨʠʥʦʶ ʚʽʜʧʦʚʽʜʥʠʭ ʘʤʧʣʽʪʫʜ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʪʶʣʴʧʘʥʘ 

ʜʽʙʨʦʚʥʦʛʦ  
ʅʘ ʦʩʽ ʦʨʜʠʥʘʪ ʚʽʜʢʣʘʜʝʥʽ ʟʥʘʯʝʥʥʷ ʨʝʞʠʤʽʚ ʫ ʙʘʣʘʭ. ɻʦʨʠʟʦʥʪʘʣʴʥʠʤʠ ʨʠʩʢʘʤʠ ʧʦʢʘʟʘʥʽ ʟʥʘʯʝʥʥʷ ʨʝʞʠʤʽʚ (ʫ 

ʙʘʣʘʭ) ʜʣʷ ʣʽʩʦʚʠʭ ʫʛʨʫʧʦʚʘʥʴ ʥʘ ʧʝʚʥʠʭ ʜʽʣʷʥʢʘʭ ʣʽʩʫ (ʢʚʘʨʪʘʣ/ʚʠʜʽʣ) 

5

6

7

8

9

10

11

12

13

14

15

0,5 1,5 2,5 3,5 4,5 5,5 6,5 7,5

Tulipa quercetorum

ʂʚ/ʚʠʜ.:

114/4

ʂʚ/ʚʠʜ.:

137/1

ʂʚ/ʚʠʜ.:

137/2

ʂʚ/ʚʠʜ.:

138/1

ʂʚ/ʚʠʜ.:

144/2

11,92

12,02

11,8411,7711,91

2

3

4

5

6

7

0,5 1,5 2,5 3,5 4,5 5,5 6,5 7,5

Tulipa quercetorum

ʂʚ/ʚʠʜ.:

114/4

ʂʚ/ʚʠʜ.:

137/1

ʂʚ/ʚʠʜ.:

137/2

ʂʚ/ʚʠʜ.:

138/1

ʂʚ/ʚʠʜ.:

144/2

5,38
5,26

5,355,315,32

6

7

8

9

10

11

0,5 1,5 2,5 3,5 4,5 5,5 6,5 7,5ʂʚ/ʚʠʜ.:

144/2

ʂʚ/ʚʠʜ.:

138/1

ʂʚ/ʚʠʜ.:

137/2

ʂʚ/ʚʠʜ.:

137/1

ʂʚ/ʚʠʜ.:

114/4Tulipa quercetorum

8,278,24
8,34

8,268,26

5

6

7

8

9

10

11

0,5 1,5 2,5 3,5 4,5 5,5 6,5 7,5ʂʚ/ʚʠʜ.:

144/2

ʂʚ/ʚʠʜ.:

138/1

ʂʚ/ʚʠʜ.:

137/2

ʂʚ/ʚʠʜ.:

137/1

ʂʚ/ʚʠʜ.:

114/4Tulipa quercetorum

6,786,766,756,766,77

4

5

6

7

8

9

10

0,5 1,5 2,5 3,5 4,5 5,5 6,5 7,5ʂʚ/ʚʠʜ.:

144/2

ʂʚ/ʚʠʜ.:

138/1

ʂʚ/ʚʠʜ.:

137/2

ʂʚ/ʚʠʜ.:

137/1

ʂʚ/ʚʠʜ.:

114/4Tulipa quercetorum

7,107,147,277,267,24

3

4

5

6

7

8

0,5 1,5 2,5 3,5 4,5 5,5 6,5 7,5ʂʚ/ʚʠʜ.:

144/2

ʂʚ/ʚʠʜ.:

138/1

ʂʚ/ʚʠʜ.:

137/2

ʂʚ/ʚʠʜ.:

137/1

ʂʚ/ʚʠʜ.:

114/4Tulipa quercetorum

6,936,816,846,826,81

4

5

6

7

8

9

0,5 1,5 2,5 3,5 4,5 5,5 6,5 7,5
ʂʚ/ʚʠʜ.:

144/2

ʂʚ/ʚʠʜ.:

138/1

ʂʚ/ʚʠʜ.:

137/2

ʂʚ/ʚʠʜ.:

137/1

ʂʚ/ʚʠʜ.:

114/4Tulipa quercetorum

6,726,88
6,636,59

6,82
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ʊʘʙʣʠʮʷ 2 

ʂʦʝʬʽʮʽʻʥʪ ʟʘʜʦʚʽʣʴʥʦʩʪʽ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ ʝʢʦʪʦʧʽʚ (ʂʉ) ʩʪʦʩʦʚʥʦ ʪʶʣʴʧʘʥʘ ʜʽʙʨʦʚʥʦʛʦ 

ɽʢʦʣʦʛʽʯʥʠʡ ʬʘʢʪʦʨ 

ʂʉ ʪʘʢʩʘʮʽʡʥʦʛʦ ʚʠʜʽʣʫ ʟʘʛʘʣʦʤ / ʜʽʘʧʘʟʦʥ ʟʤʽʥ ʟʥʘʯʝʥʴ ʂʉ ʧʦ ʦʢʨʝʤʠʭ 

ʜʽʣʷʥʢʘʭ ʚʠʜʽʣʫ ʚʽʜ ʤʽʥʽʤʘʣʴʥʦʛʦ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ, % 

ʢʚ./ʚʠʜ.: 

114/4 

ʢʚ./ʚʠʜ.: 

137/1 

ʢʚ./ʚʠʜ.: 

137/2 

ʢʚ./ʚʠʜ.: 

138/1 

ʢʚ./ʚʠʜ.: 

144/2 

ɺʦʣʦʛʽʩʪʴ ˇʨʫʥʪʫ Hd 65/27ï100 67/27ï100 67/46ï100 64/27ï100 65/27ï100 

ʇʝʨʝʤʽʥʥʽʩʪʴ ʟʚʦʣʦʞʝʥʥʷ fH 13/0ï100 13/0ï33 7/0ï33 13/0ï100 7/0ï33 

ʂʠʩʣʦʪʥʽʩʪʴ ˇʨʫʥʪʫ Rc 93/50ï100 93/50ï100 93/50ï100 90/50ï100 93/50ï100 

ɿʘʛʘʣʴʥʠʡ ʩʦʣʴʦʚʠʡ ʨʝʞʠʤ Sl 66/14ï100 66/14ï100 66/14ï100 66/14ï100 66/14ï100 

ɺʤʽʩʪ ʢʘʨʙʦʥʘʪʽʚ ʫ ˇʨʫʥʪʽ Ca 94/71ï100 91/43ï100 91/71ï100 97/71ï100 97/71ï100 

ɺʤʽʩʪ ʘʟʦʪʫ Nt 57/17ï83 57/17ï83 57/17ï83 57/17ï83 53/17ï83 

ɸʝʨʘʮʽʷ ˇʨʫʥʪʫ Ae 85/25ï100 95/25ï100 95/75ï100 80/25ï100 90/25ï100 

ʊʝʨʤʘʣʴʥʠʡ ʢʣʽʤʘʪ ʊm 35/25ï100 30/0ï100 25/0ï75 25/0ï100 21/0ï100 

ʆʤʙʨʦʨʝʞʠʤ Om 0/0ï50 0/0ï0 0/0ï50 0/0ï50 0/0ï50 

ʂʦʥʪʠʥʝʥʪʘʣʴʥʽʩʪʴ Kn 0/0ï75 0/0ï75 0/0ï75 0/0ï75 0/0ï75 

ʂʨʽʦʢʣʽʤʘʪ Cr 90/50ï100 100/0ï100 100/0ï100 90/0ï100 90/50ï100 

 

ʘʤʧʣʽʪʫʜʘ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʚʠʜʫ ʪʽʣʴʢʠ ʤʝʞʫʻ ʟ ʘʤʧʣʽʪʫʜʘʤʠ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ. ʉʝʨʝʜʥʽ 

ʟʥʘʯʝʥʥʷ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ˇʨʫʥʪʽʚ ʫʩʽʭ ʝʢʦʪʦʧʽʚ ʟʥʘʭʦʜʷʪʴʩʷ ʧʦʙʣʠʟʫ ʤʝʞʽ ʘʤʧʣʽʪʫʜʠ 

ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʚʠʜʫ (ʜʠʚ. ʨʠʩ. 2). ʊʦʙʪʦ ʩʪʦʩʦʚʥʦ ʧʝʨʝʤʽʥʥʦʩʪʽ ʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʽʚ ʫʤʦʚʠ ʜʣʷ 

ʚʠʜʫ ʧʦ ʪʘʢʩʘʮʽʡʥʠʭ ʚʠʜʽʣʘʭ ʟʘʛʘʣʦʤ ʻ ʤʘʣʦ ʟʘʜʦʚʽʣʴʥʠʤʠ (ʂʉ = 7·13 %) (ʜʠʚ. ʪʘʙʣ. 2), ʭʦʯʘ 

ʚ ʦʢʨʝʤʠʭ ʣʦʢʘʣʽʪʝʪʘʭ ʝʢʦʪʦʧʽʚ ʚʠʜʽʣʽʚ ˉ 137/1, 137/2, 144/2 ʤʦʞʫʪʴ ʜʦʩʷʛʘʪʠ ʟʘʜʦʚʽʣʴʥʠʭ 

ʟʥʘʯʝʥʴ (ʂʉ = 33 %) ʽ ʥʘʚʽʪʴ ʦʧʪʠʤʘʣʴʥʠʭ ʫ ʢʚ./ʚʠʜ. ˉ 114/4 ʪʘ ˉ 138/1 (ʂʉ = 100,0 %), ʚ 

ʽʥʰʠʭ ʣʦʢʘʣʽʪʝʪʘʭ ʚʩʽʭ ʚʠʜʽʣʽʚ ʤʦʞʫʪʴ ʟʥʠʞʫʚʘʪʠʩʷ ʜʦ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ (ʂʉ = 0%). 

ʑʦʜʦ ʢʠʩʣʦʪʥʦʛʦ ʨʝʞʠʤʫ ˇʨʫʥʪʫ ʪʶʣʴʧʘʥ ʥʘʣʝʞʠʪʴ ʜʦ ʛʝʤʽʩʪʝʥʦʪʦʧʥʦʾ ʝʢʦʛʨʫʧʠ 

ʨʦʩʣʠʥ, ʷʢʽ ʨʦʩʪʫʪʴ ʥʘ ˇʨʫʥʪʘʭ ʚʽʜ ʩʣʘʙʦʢʠʩʣʠʭ (pH 5,5ï6,5) ʜʦ ʣʫʞʥʠʭ (ʨʅ 7,2ï8,0). 

ɸʤʧʣʽʪʫʜʥʠʡ ʦʧʪʠʤʫʤ ʚʠʜʫ ʱʦʜʦ ʢʠʩʣʦʪʥʦʛʦ ʨʝʞʠʤʫ ˇʨʫʥʪʫ (ʥʝʡʪʨʦʬʽʣʴʥʠʡ, ʨʅ 6,5ï7,1) 

ʧʝʨʝʪʠʥʘʻʪʴʩʷ ʟ ʘʤʧʣʽʪʫʜʘʤʠ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʪʘ ʩʝʨʝʜʥʽʤʠ ʟʥʘʯʝʥʥʷʤʠ ʮʦɹʛʦ ʨʝʞʠʤʫ 

ʝʢʦʪʦʧʽʚ ʧʦʙʣʠʟʫ ʡʦʛʦ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ (ʜʠʚ. ʨʠʩ. 2). ʉʪʦʩʦʚʥʦ ʢʠʩʣʦʪʥʦʛʦ ʨʝʞʠʤʫ 

ˇʨʫʥʪʫ ʫʤʦʚʠ ʜʣʷ ʚʠʜʫ ʧʦ ʪʘʢʩʘʮʽʡʥʠʭ ʚʠʜʽʣʘʭ ʚ ʮʽʣʦʤʫ ʻ ʬʘʢʪʠʯʥʦ ʦʧʪʠʤʘʣʴʥʠʤʠ 

(ʂʉ = 90·93 %) (ʜʠʚ. ʪʘʙʣ. 2) ʟ ʚʘʨʽʘʮʽʻʶ ʚ ʤʝʞʘʭ ʝʢʦʪʦʧʽʚ ʚʽʜ ʮʽʣʢʦʤ ʟʘʜʦʚʽʣʴʥʠʭ ʜʦ 

ʦʧʪʠʤʘʣʴʥʠʭ (ʂʉ = 50·100 %). 

ʑʦʜʦ ʩʦʣʴʦʚʦʛʦ ʨʝʞʠʤʫ ˇʨʫʥʪʫ ʪʶʣʴʧʘʥ ʥʘʣʝʞʠʪʴ ʜʦ ʛʝʤʽʩʪʝʥʦʪʦʧʥʦʾ ʝʢʦʛʨʫʧʠ ʨʦʩʣʠʥ, 

ʷʢʽ ʨʦʩʪʫʪʴ ʷʢ ʥʘ ʥʝʙʘʛʘʪʠʭ ʥʘ ʩʦʣʽ ˇʨʫʥʪʘʭ (0,0095ï0,015 %) ʽʟ ʥʘʷʚʥʽʩʪʶ HCO3
-
 ʽ 

ʚʽʜʩʫʪʥʽʩʪʶ SO4
2-

, Cl
-
, ʪʘʢ ʽ ʥʘ ˇʨʫʥʪʘʭ ʽʟ ʥʘʜʣʠʰʢʦʤ ʩʦʣʝʡ HCO3

-
, ʷʢʠʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʢʘʨʙʦʥʘʪʥʦʛʦ ʟʘʩʦʣʝʥʥʷ (0,25 %), SO4
2-

 ï 0,01ï0,05 %, Cl
-
 ï 0,01ï0,03 %. ɸʤʧʣʽʪʫʜʥʠʡ 

ʦʧʪʠʤʫʤ ʚʠʜʫ ʱʦʜʦ ʩʦʣʴʦʚʦʛʦ ʨʝʞʠʤʫ (ʩʝʤʽʝʚʪʨʦʬʥʠʡ (0,015ï0,02 % ʽʟ ʚʤʽʩʪʦʤ HCO3
-
 0,04ï

0,016 % ʽ ʩʣʽʜʘʤʠ SO4
2-

 ʪʘ Cl
-
)) ʧʝʨʝʪʠʥʘʻʪʴʩʷ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʘʤʧʣʽʪʫʜʘʤʠ ʨʦʩʣʠʥʥʠʭ 

ʫʛʨʫʧʦʚʘʥʴ ʽ ʤʝʞʫʻ ʟ̔ ʩʝʨʝʜʥʽʤʠ ʟʥʘʯʝʥʥʷʤʠ ʩʦʣʴʦʚʦʛʦ ʨʝʞʠʤʫ ˇʨʫʥʪʽʚ ʝʢʦʪʦʧʽʚ (ʜʠʚ. ʨʠʩ. 2). 

ʊʦʙʪʦ ʩʪʦʩʦʚʥʦ ʩʦʣʴʦʚʦʛʦ ʨʝʞʠʤʫ ˇʨʫʥʪʽʚ ʫʤʦʚʠ ʜʣʷ ʚʠʜʫ ʧʦ ʪʘʢʩʘʮʽʡʥʠʭ ʚʠʜʽʣʘʭ ʟʘʛʘʣʦʤ ʻ 

ʮʽʣʢʦʤ ʟʘʜʦʚʽʣʴʥʠʤʠ (ʂʉ = 66 %) (ʜʠʚ. ʪʘʙʣ. 2), ʟ ʚʘʨʽʘʮʽʻʶ ʚ ʤʝʞʘʭ ʝʢʦʪʦʧʽʚ ʚʽʜ ʤʘʣʦ 

ʟʘʜʦʚʽʣʴʥʠʭ ʜʦ ʦʧʪʠʤʘʣʴʥʠʭ (ʂʉ = 14·100 %). 

Cʪʦʩʦʚʥʦ ʚʤʽʩʪʫ ʢʘʨʙʦʥʘʪʽʚ ʫ ˇʨʫʥʪʽ ʪʶʣʴʧʘʥ ʥʘʣʝʞʠʪʴ ʜʦ ʛʝʤʽʝʚʨʠʪʦʧʥʦʾ ʝʢʦʛʨʫʧʠ 

ʨʦʩʣʠʥ, ʷʢʽ ʨʦʩʪʫʪʴ ʷʢ ʥʘ ʧʽʜʟʦʣʠʩʪʠʭ, ʣʫʯʥʠʭ, ʛʣʝʻʚʠʭ ˇʨʫʥʪʘʭ ʣʠʰʝ ʟʽ ʩʣʽʜʘʤʠ ʢʘʨʙʦʥʘʪʽʚ 

(CaO, MgO ï 0,5 %), ʪʘʢ ʽ ʥʘ ʢʘʨʙʦʥʘʪʥʠʭ ˇʨʫʥʪʘʭ (ʨʝʥʜʟʠʥʘʭ) (CaO, MgO ï 5,0ï10,0 %). 

ɸʤʧʣʽʪʫʜʥʠʡ ʦʧʪʠʤʫʤ ʚʠʜʫ ʱʦʜʦ ʢʘʨʙʦʥʘʪʥʦʛʦ ʨʝʞʠʤʫ ˇʨʫʥʪʫ (ʘʢʘʨʙʦʥʘʪʦʬʽʣʴʥʠʡ (CaO, 

MgO ï 0,5ï1,5 %)), ʷʢ ʫ ʚʠʧʘʜʢʫ ʽʟ ʚʦʜʥʠʤ ʨʝʞʠʤʦʤ ˇʨʫʥʪʽʚ, ʻ ʫʤʦʚʥʠʤ ʽ ʧʝʨʝʪʠʥʘʻʪʴʩʷ ʟ 

ʘʤʧʣʽʪʫʜʘʤʠ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʪʘ ʩʝʨʝʜʥʽʤʠ ʟʥʘʯʝʥʥʷʤʠ ʮʦɹʛʦ ʨʝʞʠʤʫ ʝʢʦʪʦʧʽʚ 

ʧʦʙʣʠʟʫ ʡʦʛʦ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ (ʜʠʚ. ʨʠʩ. 2). ʉʪʦʩʦʚʥʦ ʨʝʞʠʤʫ ʚʤʽʩʪʫ ʢʘʨʙʦʥʘʪʽʚ ʫ ˇʨʫʥʪʽ 

ʫʤʦʚʠ ʜʣʷ ʚʠʜʫ ʧʦ ʪʘʢʩʘʮʽʡʥʠʭ ʚʠʜʽʣʘʭ ʟʘʛʘʣʦʤ ʻ ʬʘʢʪʠʯʥʦ ʦʧʪʠʤʘʣʴʥʠʤʠ (ʂʉ = 91·97 %) 

(ʜʠʚ. ʪʘʙʣ. 2) ʟ ʚʘʨʽʘʮʽʻʶ ʚ ʤʝʞʘʭ ʝʢʦʪʦʧʽʚ ʚʽʜ ʮʽʣʢʦʤ ʟʘʜʦʚʽʣʴʥʠʭ ʫ ʢʚ./ʚʠʜ. ˉ 137/1 



ʃɯʉɯɺʅʀʎʊɺʆ ɯ ɸɻʈʆʃɯʉʆʄɽʃɯʆʈɸʎɯʗ 

ʍʘʨʢʽʚ: ʋʢʨʅɼɯʃɻɸ, 2015. ï ɺʠʧ. 126 

 

196 

(ʂʉ = 43 %) ʽ ʥʘʙʣʠʞʝʥʠʭ ʜʦ ʦʧʪʠʤʘʣʴʥʠʭ ʥʘ ʚʩʽʭ ʽʥʰʠʭ ʜʽʣʷʥʢʘʭ (ʂʉ = 71 %) ʜʦ 

ʦʧʪʠʤʘʣʴʥʠʭ (ʂʉ = 100 %). 

ʑʦʜʦ ʚʤʽʩʪʫ ʟʘʩʚʦʶʚʘʥʠʭ ʬʦʨʤ ʘʟʦʪʫ ʚ ˇʨʫʥʪʽ ʪʶʣʴʧʘʥ ʥʘʣʝʞʠʪʴ ʜʦ ʛʝʤʽʝʚʨʠʪʦʧʥʦʾ 

ʝʢʦʛʨʫʧʠ ʨʦʩʣʠʥ, ʷʢʽ ʨʦʩʪʫʪʴ ʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ ʩʣʘʙʦʟʘʙʝʟʧʝʯʝʥʠʭ ʤʽʥʝʨʘʣʴʥʠʤ ʘʟʦʪʦʤ 

ʦʣʽʛʦʪʨʦʬʥʠʭ ˇʨʫʥʪʽʚ, ʜʝ ʦʨʛʘʥʽʯʥʽ ʨʝʰʪʢʠ ʰʚʠʜʢʦ ʨʦʟʢʣʘʜʘʶʪʴʩʷ, ʾʭʥ ̔ ʧʨʦʜʫʢʪʠ 

ʚʠʤʠʚʘʶʪʴʩʷ ʽ ʚʤʽʩʪ ʤʽʥʝʨʘʣʴʥʠʭ ʬʦʨʤ ʘʟʦʪʫ ʩʪʘʥʦʚʠʪʴ 0,05ï0,2 %, ʜʦ ʜʦʙʨʝ ʟʘʙʝʟʧʝʯʝʥʠʭ 

ʤʽʥʝʨʘʣʴʥʠʤ ʘʟʦʪʦʤ ˇʨʫʥʪʽʚ (0,4ï0,5 %). ɸʤʧʣʽʪʫʜʥʠʡ ʦʧʪʠʤʫʤ ʚʠʜʫ ʱʦʜʦ ʥʽʪʨʘʪʥʦʛʦ 

ʨʝʞʠʤʫ (ʛʝʤʽʥʽʪʨʦʬʽʣʴʥʠʡ (0,2ï0,3 %)), ʷʢ ʫ ʚʠʧʘʜʢʫ ʽʟ ʚʦʜʥʠʤ ʨʝʞʠʤʦʤ ˇʨʫʥʪʽʚ ʪʘ ʚʤʽʩʪʦʤ ʫ 

ʥʠʭ ʢʘʨʙʦʥʘʪʽʚ, ʻ ʫʤʦʚʥʠʤ, ʧʝʨʝʪʠʥʘʻʪʴʩʷ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʘʤʧʣʽʪʫʜʘʤʠ ʨʦʩʣʠʥʥʠʭ 

ʫʛʨʫʧʦʚʘʥʴ ʽ ʤʝʞʫʻ ʟ̔ ʩʝʨʝʜʥʽʤʠ ʟʥʘʯʝʥʥʷʤʠ ʚʤʽʩʪʫ ʟʘʩʚʦʶʚʘʥʠʭ ʬʦʨʤ ʘʟʦʪʫ ʚ ˇʨʫʥʪʽ 

ʝʢʦʪʦʧʽʚ (ʨʠʩ. 2). ʊʦʙʪʦ ʩʪʦʩʦʚʥʦ ʚʤʽʩʪʫ ʟʘʩʚʦʶʚʘʥʠʭ ʬʦʨʤ ʘʟʦʪʫ ʚ ˇʨʫʥʪʽ ʫʤʦʚʠ ʜʣʷ ʚʠʜʫ ʧʦ 

ʪʘʢʩʘʮʽʡʥʠʭ ʚʠʜʽʣʘʭ ʟʘʛʘʣʦʤ ʻ ʮʽʣʢʦʤ ʟʘʜʦʚʽʣʴʥʠʤʠ (ʂʉ = 53·57 %) (ʜʠʚ. ʪʘʙʣ. 2), ʟ 

ʚʘʨʽʘʮʽʻʶ ʚ ʤʝʞʘʭ ʝʢʦʪʦʧʽʚ ʚʽʜ ʤʘʣʦ ʟʘʜʦʚʽʣʴʥʠʭ ʜʦ ʥʘʙʣʠʞʝʥʠʭ ʜʦ ʦʧʪʠʤʘʣʴʥʠʭ 

(ʂʉ = 17·83 %). 

ʑʦʜʦ ʨʝʞʠʤʫ ʘʝʨʘʮʽʾ ˇʨʫʥʪʫ ʪʶʣʴʧʘʥ ʥʘʣʝʞʠʪʴ ʜʦ ʛʝʤʽʩʪʝʥʦʪʦʧʥʦʾ ʝʢʦʛʨʫʧʠ ʨʦʩʣʠʥ, ʷʢʽ 

ʟʘʡʤʘʶʪʴ ʝʢʦʪʦʧʠ ʷʢ ʟʽ ʟʥʘʯʥʦ ʘʝʨʦʚʘʥʠʤʠ (ɸʝ = 80·55 %), ʪʘʢ ʽ ʟʽ ʩʣʘʙʦ ʘʝʨʦʚʘʥʠʤʠ 

ʚʦʣʦʛʠʤʠ ʛʣʠʥʠʩʪʠʤʠ ˇʨʫʥʪʘʤʠ ʟ ʧʨʘʢʪʠʯʥʦ ʩʪʘʣʠʤ ʢʘʧʽʣʷʨʥʠʤ ʟʚʦʣʦʞʝʥʥʷʤ 

ʢʦʨʝʥʝʚʤʽʩʥʦʛʦ ʰʘʨʫ (ɸʝ = 30·20 %). ɸʤʧʣʽʪʫʜʥʠʡ ʦʧʪʠʤʫʤ ʚʠʜʫ ʱʦʜʦ ʨʝʞʠʤʫ ʘʝʨʘʮʽʾ 

ˇʨʫʥʪʫ (ʛʝʤʽʘʝʨʦʬʦʙʥʠʡ, ɸʝ = 50·35 %) ʧʝʨʝʪʠʥʘʻʪʴʩʷ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʘʤʧʣʽʪʫʜʘʤʠ 

ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʽ ʟ ʩʝʨʝʜʥʽʤʠ ʟʥʘʯʝʥʥʷʤʠ ʘʝʨʘʮʽʾ ˇʨʫʥʪʫ ʝʢʦʪʦʧʽʚ (ʜʠʚ. ʨʠʩ. 2). ʊʦʙʪʦ 

ʩʪʦʩʦʚʥʦ ʨʝʞʠʤʽʚ ʘʝʨʘʮʽʾ ˇʨʫʥʪʫ ʫʤʦʚʠ ʜʣʷ ʚʠʜʫ ʧʦ ʪʘʢʩʘʮʽʡʥʠʭ ʚʠʜʽʣʘʭ ʟʘʛʘʣʦʤ ʻ 

ʥʘʙʣʠʞʝʥʠʤʠ ʜʦ ʦʧʪʠʤʘʣʴʥʠʭ ʪʘ ʬʘʢʪʠʯʥʦ ʦʧʪʠʤʘʣʴʥʠʤʠ (ʂʉ = 80·95 %) (ʜʠʚ. ʪʘʙʣ. 2), ʚ 

ʦʢʨʝʤʠʭ ʣʦʢʘʣʽʪʝʪʘʭ ʝʢʦʪʦʧʽʚ ʚʩʽʭ ʚʠʜʽʣʽʚ ʜʦʩʷʛʘʶʪʴ ʦʧʪʠʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ (ʂʉ = 100 %), 

ʥʽʢʦʣʠ ʥʝ ʩʧʘʜʘʶʪʴ ʥʠʞʯʝ ʟʘʜʦʚʽʣʴʥʠʭ ʟʥʘʯʝʥʴ (ʂʉ = 25 %), ʘ ʚ ʢʚ./ʚʠʜ. ˉ137/2 ï ʥʠʞʯʝ ʚʽʜ 

ʥʘʙʣʠʞʝʥʠʭ ʜʦ ʦʧʪʠʤʘʣʴʥʠʭ (ʂʉ = 75 %). 

ʉʪʦʩʦʚʥʦ ʪʝʨʤʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʤʽʢʨʦʢʣʽʤʘʪʫ ʪʶʣʴʧʘʥ ʥʘʣʝʞʠʪʴ ʜʦ ʩʪʝʥʦʪʦʧʥʦʾ ʝʢʦʛʨʫʧʠ 

ʤʝʟʦʪʝʨʤʽʚ, ʷʢʽ ʨʦʩʪʫʪʴ ʫ ʜʽʘʧʘʟʦʥʽ ʨʘʜʽʘʮʽʡʥʦʛʦ ʙʘʣʘʥʩʫ ʚʽʜ 50 ʢʢʘʣĿʩʤ
2
/ʨʽʢ 

(2093 ʄɼʞĿʤ
2
/ʨʽʢ) ʜʦ 55 ʢʢʘʣĿʩʤ

2
/ʨʽʢ (2303 ʄɼʞĿʤ

2
/ʨʽʢ). ɸʤʧʣʽʪʫʜʥʠʡ ʦʧʪʠʤʫʤ ʚʠʜʫ ʱʦʜʦ 

ʪʝʨʤʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʤʽʢʨʦʢʣʽʤʘʪʫ ʧʝʨʝʪʠʥʘʻʪʴʩʷ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʘʤʧʣʽʪʫʜʘʤʠ ʨʦʩʣʠʥʥʠʭ 

ʫʛʨʫʧʦʚʘʥʴ, ʟʘ ʚʠʥʷʪʢʦʤ ʢʚ./ʚʠʜ. ˉ 137/2. ɸʤʧʣʽʪʫʜʘ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʚʠʜʫ ʤʝʞʫʻ ʟ ̔ʩʝʨʝʜʥʽʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʨʘʜʽʘʮʽʡʥʦʛʦ ʙʘʣʘʥʩʫ ʤʽʢʨʦʢʣʽʤʘʪʫ ʝʢʦʪʦʧʽʚ (ʨʠʩ. 3). ʊʦʙʪʦ, ʩʪʦʩʦʚʥʦ 

ʪʝʨʤʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʤʽʢʨʦʢʣʽʤʘʪʫ ʫʤʦʚʠ ʜʣʷ ʚʠʜʫ ʧʦ ʪʘʢʩʘʮʽʡʥʠʭ ʚʠʜʽʣʘʭ ʚ ʮʽʣʦʤʫ ʻ 

ʟʘʜʦʚʽʣʴʥʠʤʠ (ʂʉ=21·35%) (ʪʘʙʣ. 2), ʟ ʚʘʨʽʘʮʽʻʶ ʚ ʤʝʞʘʭ ʙʽʣʴʰʦʩʪʽ ʝʢʦʪʦʧʽʚ ʚʽʜ 

ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʜʦ ʦʧʪʠʤʘʣʴʥʠʭ (ʂʉ= 0·100%), ʪʽʣʴʢʠ ʚ ʣʦʢʘʣʽʪʝʪʘʭ ʝʢʦʪʦʧʫ ʢʚ./ʚʠʜ. ˉ114/4 

ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʥʝ ʦʧʫʩʢʘʻʪʴʩʷ ʥʠʞʯʝ ʟʥʘʯʝʥʴ ʟʘʜʦʚʽʣʴʥʠʭ ʫʤʦʚ ʤʽʢʨʦʢʣʽʤʘʪʫ (ʂʉ=25%). 

ʑʦʜʦ ʦʤʙʨʦʨʝʞʠʤʫ (ʛʫʤʽʜʥʦʩʪʽ ʤʽʢʨʦʢʣʽʤʘʪʫ) ʪʶʣʴʧʘʥ ʥʘʣʝʞʠʪʴ ʜʦ ʩʪʝʥʦʪʦʧʥʦʾ 

ʝʢʦʛʨʫʧʠ ʩʫʙʘʨʠʜʦʬʽʪʽʚ, ʷʢʽ ʟʨʦʩʪʘʶʪʴ ʚ ʫʤʦʚʘʭ ʘʨʠʜʥʦʩʪʽ ʤʽʢʨʦʢʣʽʤʘʪʫ ʚʽʜ -600 ʜʦ -200 ʤʤ. 

ɸʤʧʣʽʪʫʜʘ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʚʠʜʫ ʱʦʜʦ ʦʤʙʨʦʨʝʞʠʤʫ ʤʽʢʨʦʢʣʽʤʘʪʫ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʤʝʞʫʻ 

ʟ ʘʤʧʣʽʪʫʜʘʤʠ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ (ʨʠʩ. 3), ʪʽʣʴʢʠ ʫ ʝʢʦʪʦʧʽ ʢʚ./ʚʠʜ. ˉ 137/1 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʦʟʨʠʚ ʘʤʧʣʽʪʫʜ ʚ ʜʽʘʧʘʟʦʥʽ 1 ʙʘʣʘ, ʦʙʫʤʦʚʣʝʥʠʡ ʟʥʠʞʝʥʥʷʤ ʛʫʤʽʜʥʦʩʪʽ 

ʤʽʢʨʦʢʣʽʤʘʪʫ ʚʥʘʩʣʽʜʦʢ ʧʨʦʚʝʜʝʥʥʷ ʩʘʥʽʪʘʨʥʦʾ ʨʫʙʢʠ. ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʮʦɹʛʦ ʨʝʞʠʤʫ 

ʝʢʦʪʦʧʽʚ ʚʠʜʽʣʽʚ ʟʥʘʭʦʜʷʪʴʩʷ ʟʘ ʤʝʞʝʶ ʘʤʧʣʽʪʫʜʠ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʚʠʜʫ ʥʘ ʚʽʜʩʪʘʥʽ 1,80ï1,87 

ʙʘʣʘ. ʊʘʢʠʤ ʯʠʥʦʤ, ʩʪʦʩʦʚʥʦ ʦʤʙʨʦʨʝʞʠʤʫ ʤʽʢʨʦʢʣʽʤʘʪʫ ʫʤʦʚʠ ʝʢʦʪʦʧʽʚ ʚ ʮʽʣʦʤʫ ʜʣʷ ʚʠʜʫ 

ʧʦ ʚʩʽʭ ʪʘʢʩʘʮʽʡʥʠʭ ʚʠʜʽʣʘʭ ʻ ʥʝʟʘʜʦʚʽʣʴʥʠʤʠ (ʂʉ = 0 %) (ʜʠʚ. ʪʘʙʣ. 2), ʘʣʝ ʚ ʦʢʨʝʤʠʭ 

ʣʦʢʘʣʽʪʝʪʘʭ ʙʽʣʴʰʦʩʪʽ ʝʢʦʪʦʧʽʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʷʢ ʮʽʣʢʦʤ ʟʘʜʦʚʽʣʴʥʽ (ʂʉ = 50 %), ʪʽʣʴʢʠ ʚ 

ʤʝʞʘʭ ʝʢʦʪʦʧʫ ʚʠʜʽʣʫ 137/1 ʟʘʣʠʰʘʶʪʴʩʷ ʝʢʩʪʨʝʤʘʣʴʥʠʤʠ (ʂʉ = 0 %). 

ʑʦʜʦ ʨʝʞʠʤʫ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʽ ʤʽʢʨʦʢʣʽʤʘʪʫ ʪʶʣʴʧʘʥ ʥʘʣʝʞʠʪʴ ʜʦ ʩʪʝʥʦʪʦʧʥʦʾ 

ʝʢʦʛʨʫʧʠ ʩʫʙʢʦʥʪʠʥʝʥʪʘʣʽʚ (Kn = 151·160 %). ɸʤʧʣʽʪʫʜʥʠʡ ʦʧʪʠʤʫʤ ʚʠʜʫ ʩʪʦʩʦʚʥʦ ʨʝʞʠʤʫ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʽ ʤʽʢʨʦʢʣʽʤʘʪʫ ʤʝʞʫʻ ʟ ʘʤʧʣʽʪʫʜʘʤʠ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʫʩʽʭ ʚʠʜʽʣʽʚ. 

ɸʤʧʣʽʪʫʜʘ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʚʠʜʫ ʧʝʨʝʪʠʥʘʻʪʴʩʷ ʟ ʘʤʧʣʽʪʫʜʘʤʠ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʫʩʽʭ 

ʚʠʜʽʣʽʚ ʫ ʩʫʙʦʧʪʠʤʘʣʴʥʽʡ ʟʦʥʽ (ʜʠʚ. ʨʠʩ. 3). ɺʽʜʧʦʚʽʜʥʦ, ʩʪʦʩʦʚʥʦ ʨʝʞʠʤʫ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʽ 
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ʤʽʢʨʦʢʣʽʤʘʪʫ ʫʤʦʚʠ ʝʢʦʪʦʧʽʚ ʟʘʛʘʣʦʤ ʜʣʷ ʚʠʜʫ ʧʦ ʚʩʽʭ ʪʘʢʩʘʮʽʡʥʠʭ ʚʠʜʽʣʘʭ ʻ ʥʝʟʘʜʦʚʽʣʴʥʠʤʠ 

(ʂʉ = 0 %) (ʜʠʚ. ʪʘʙʣ. 2), ʘʣʝ ʚ ʦʢʨʝʤʠʭ ʣʦʢʘʣʽʪʝʪʘʭ ʾʭʥʽʭ ʝʢʦʪʦʧʽʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʷʢ 

ʥʘʙʣʠʞʝʥʽ ʜʦ ʦʧʪʠʤʘʣʴʥʠʭ (ʂʉ = 75 %). 

 

  
Tm Om 

  
Kn Cr 

 

     ï ʝʢʦʣʦʛʽʯʥʘ ʘʤʧʣʽʪʫʜʘ ʚʠʜʫ 

 

      ï ʜʽʘʧʘʟʦʥ ʢʦʤʬʦʨʪʥʠʭ ʜʣʷ 

         ʚʠʜʫ ʫʤʦʚ 

    ï ʘʤʧʣʽʪʫʜʘ ʟʥʘʯʝʥʴ ʨʝʞʠʤʫ 

       ʥʘ ʣʽʩʦʚʽʡ ʜʽʣʷʥʮʽ 

 

ʈʠʩ. 3 ï ʇʦʨʽʚʥʷʥʥʷ ʜʠʥʘʤʽʢʠ ʧʦʢʘʟʥʠʢʽʚ ʙʘʣʴʥʦʾ ʦʮʽʥʢʠ ʤʽʢʨʦʢʣʽʤʘʪʠʯʥʠʭ ʨʝʞʠʤʽʚ ʝʢʦʪʦʧʽʚ 

(ʪʝʨʤʘʣʴʥʠʡ ʢʣʽʤʘʪ ʊm, ʦʤʙʨʦʨʝʞʠʤ Om, ʢʦʥʪʠʥʝʥʪʘʣʴʥʽʩʪʴ Kn, ʢʨʽʦʢʣʽʤʘʪ Cr) ʟ ʰʠʨʠʥʦʶ ʚʽʜʧʦʚʽʜʥʠʭ 

ʘʤʧʣʽʪʫʜ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʪʶʣʴʧʘʥʘ ʜʽʙʨʦʚʥʦʛʦ 
ʅʘ ʦʩʽ ʦʨʜʠʥʘʪ ʚʽʜʢʣʘʜʝʥʽ ʟʥʘʯʝʥʥʷ ʨʝʞʠʤʽʚ ʫ ʙʘʣʘʭ. ɻʦʨʠʟʦʥʪʘʣʴʥʠʤʠ ʨʠʩʢʘʤʠ ʧʦʢʘʟʘʥʽ ʟʥʘʯʝʥʥʷ ʨʝʞʠʤʽʚ ʜʣʷ 

ʣʽʩʦʚʠʭ ʫʛʨʫʧʦʚʘʥʴ ʥʘ ʧʝʚʥʠʭ ʜʽʣʷʥʢʘʭ ʣʽʩʫ (ʢʚʘʨʪʘʣ/ʚʠʜʽʣ) 

 

ʑʦʜʦ ʢʨʽʦʨʝʞʠʤʫ (ʤʦʨʦʟʥʦʩʪʽ) ʤʽʢʨʦʢʣʽʤʘʪʫ ʪʶʣʴʧʘʥ ʥʘʣʝʞʠʪʴ ʜʦ ʩʪʝʥʦʪʦʧʥʦʾ 

ʝʢʦʛʨʫʧʠ ʛʝʤʽʢʨʽʦʬʽʪʽʚ, ʷʢʽ ʨʦʩʪʫʪʴ ʫ ʜʽʘʧʘʟʦʥʽ Cr = -6·-2Áʉ. ɸʤʧʣʽʪʫʜʥʠʡ ʦʧʪʠʤʫʤ ʚʠʜʫ 

ʱʦʜʦ ʢʨʽʦʨʝʞʠʤʫ ʤʽʢʨʦʢʣʽʤʘʪʫ ʧʝʨʝʪʠʥʘʻʪʴʩʷ ʟ ʘʤʧʣʽʪʫʜʘʤʠ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʪʘ 

ʩʝʨʝʜʥʽʤʠ ʟʥʘʯʝʥʥʷʤʠ ʮʦɹʛʦ ʨʝʞʠʤʫ ʝʢʦʪʦʧʽʚ ʧʦʙʣʠʟʫ ʡʦʛʦ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ (ʜʠʚ. 

ʨʠʩ. 3). ɺʽʜʧʦʚʽʜʥʦ, ʩʪʦʩʦʚʥʦ ʢʨʽʦʨʝʞʠʤʫ (ʤʦʨʦʟʥʦʩʪʽ) ʤʽʢʨʦʢʣʽʤʘʪʫ ʫʤʦʚʠ ʜʣʷ ʚʠʜʫ ʧʦ 

ʪʘʢʩʘʮʽʡʥʠʭ ʚʠʜʽʣʘʭ ʟʘʛʘʣʦʤ ʻ ʬʘʢʪʠʯʥʦ ʦʧʪʠʤʘʣʴʥʠʤʠ (ʂʉ = 90·100 %) (ʜʠʚ. ʪʘʙʣ. 2) ʟ 

ʚʘʨʽʘʮʽʻʶ ʚ ʤʝʞʘʭ ʝʢʦʪʦʧʽʚ ʫ ʢʚ./ʚʠʜ. ˉ114/4 ʪʘ 144/2 ï ʚʽʜ ʮʽʣʢʦʤ ʟʘʜʦʚʽʣʴʥʠʭ ʜʦ 

ʦʧʪʠʤʘʣʴʥʠʭ (ʂʉ = 50·100 %), ʫ ʢʚ./ʚʠʜ. ˉ 137/1,137/2, 138/1 ï ʚʽʜ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʜʦ 

ʦʧʪʠʤʘʣʴʥʠʭ (ʂʉ = 0·100 %). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʮʝʥʦʧʦʧʫʣʷʮʽʡ ʪʶʣʴʧʘʥʘ ʜʽʙʨʦʚʥʦʛʦ ʚ ʝʢʦʪʦʧʘʭ ʫʨʦʯʠʱʘ ʫʤʦʚʠ 

ʝʢʦʨʝʞʠʤʽʚ ʙʽʣʴʰʦʩʪʽ ʚʠʜʽʣʽʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʷʢ ʬʘʢʪʠʯʥʦ ʦʧʪʠʤʘʣʴʥʽ ʧʦ ʚʠʜʽʣʘʭ ï Rc, Ca, 

Ae, Cr; ʥʘʙʣʠʞʝʥʽ ʜʦ ʦʧʪʠʤʘʣʴʥʠʭ ʧʦ ʚʠʜʽʣʘʭ ʽ ʦʧʪʠʤʘʣʴʥʽ ʚ ʦʢʨʝʤʠʭ ʣʦʢʘʣʽʪʝʪʘʭ ï Hg; 

ʮʽʣʢʦʤ ʟʘʜʦʚʽʣʴʥʽ ʪʘ ʟʘʜʦʚʽʣʴʥʽ ʧʦ ʚʠʜʽʣʘʭ ʪʘ ʥʘʙʣʠʞʝʥʽ ʜʦ ʦʧʪʠʤʘʣʴʥʠʭ ʚ ʦʢʨʝʤʠʭ 

ʣʦʢʘʣʽʪʝʪʘʭ ï Tr, Nt, Tm; ʤʘʣʦ ʟʘʜʦʚʽʣʴʥʽ ʧʦ ʚʠʜʽʣʘʭ ʽ ʟʘʜʦʚʽʣʴʥʽ (ˉ 137/1, 137/2, 144/2) ʘʙʦ 

ʦʧʪʠʤʘʣʴʥʽ (ˉ 114/4 ʪʘ ˉ 138/1) ʚ ʦʢʨʝʤʠʭ ʣʦʢʘʣʽʪʝʪʘʭ ï fH; ʥʝʟʘʜʦʚʽʣʴʥʽ (ʝʢʩʪʨʝʤʘʣʴʥʽ) ʧʦ 

ʚʠʜʽʣʘʭ ʽ ʦʧʪʠʤʘʣʴʥʽ ʘʙʦ ʥʘʙʣʠʞʝʥʽ ʜʦ ʦʧʪʠʤʘʣʴʥʠʭ ʚ ʦʢʨʝʤʠʭ ʣʦʢʘʣʽʪʝʪʘʭ ï Om, Kn. 

ʈʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʠʜʫ ʟʘ ʤʝʞʽ ʣʦʢʘʣʽʪʝʪʽʚ ʣʽʤʽʪʫʻ ʜʽʷ ʜʚʦʭ ʤʽʢʨʦʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ 

(ʦʤʙʨʦʨʝʞʠʤʫ ʪʘ ʨʝʞʠʤʫ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʽ) ʪʘ ʦʙʤʝʞʫʚʘʣʴʥʘ (ʭʦʯʘ ʥʝ ʝʢʩʪʨʝʤʘʣʴʥʘ) ʜʽʷ 
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ʝʜʘʬʽʯʥʦʛʦ ʬʘʢʪʦʨʫ (ʨʝʞʠʤʫ ʧʝʨʝʤʽʥʥʦʩʪʽ ʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʽʚ). ʆʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ 

ʘʛʨʝʛʦʚʘʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʩʦʙʠʥ ʮʝʥʦʧʦʧʫʣʷʮʽʡ ʪʶʣʴʧʘʥʘ ʜʽʙʨʦʚʥʦʛʦ ʚ ʝʢʦʪʦʧʘʭ ʫʨʦʯʠʱʘ 

ʻ ʚʝʢʪʦʨʥʠʡ ʨʦʟʧʦʜʽʣ ʛʨʘʜʽʻʥʪʽʚ ʩʝʨʝʜʦʚʠʱʘ, ʜʦʜʘʪʢʦʚʦʶ ï ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʚʧʣʠʚ. ʆʩʢʽʣʴʢʠ 

ʝʢʦʣʦʛʽʯʥʽ ʫʤʦʚʠ ʝʢʦʪʦʧʽʚ ʥʘʛʽʨʥʠʭ ʜʽʙʨʦʚ ʫ ʢʚ./ʚʠʜ. ˉ 137/2, 144/2, 114/4, 138/1 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢʽ ʜʣʷ ʚʠʜʫ ʻ ʙʣʠʟʴʢʠʤʠ ʜʦ ʦʧʪʠʤʘʣʴʥʠʭ ʪʘ ʟʘʜʦʚʽʣʴʥʠʤʠ 

ʟʘʛʘʣʦʤ ʧʦ ʚʠʜʽʣʘʭ, ʘ ʨʝʞʠʤʠ ʧʝʨʝʤʽʥʥʦʩʪʽ ʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʫ, ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʽ ʪʘ 

ʛʫʤʽʜʥʦʩʪʽ ʤʽʢʨʦʢʣʽʤʘʪʫ ï ʚ ʦʢʨʝʤʠʭ ʣʦʢʘʣʽʪʝʪʘʭ, ʤʦʞʥʘ ʚʧʝʚʥʝʥʦ ʧʨʦʛʥʦʟʫʚʘʪʠ ʩʪʽʡʢʝ 

ʜʦʚʛʦʪʨʠʚʘʣʝ ʽʩʥʫʚʘʥʥʷ ʮʝʥʦʧʦʧʫʣʷʮʽʡ ʪʶʣʴʧʘʥʘ ʜʽʙʨʦʚʥʦʛʦ ʥʘ ʦʧʠʩʘʥʠʭ ʜʽʣʷʥʢʘʭ ʟ 

ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʨʷʩʥʦʩʪʽïʧʦʢʨʠʪʪʷ ï 1ï2 ʪʘ ʞʠʪʪʻʚʦʩʪʽ ï 3ʘ. ɺʠʥʷʪʦʢ 

ʩʢʣʘʜʘʻ ʝʢʦʪʦʧ ʫ ʢʚ./ʚʠʜ. ˉ137/1, ʜʝ, ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʩʘʥʽʪʘʨʥʦʾ ʨʫʙʢʠ 2000 ʨ., 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʛʫʤʽʜʥʦʩʪʽ ʤʽʢʨʦʢʣʽʤʘʪʫ, ʝʢʩʪʨʝʤʘʣʴʥʝ ʜʣʷ ʪʶʣʴʧʘʥʘ ʜʽʙʨʦʚʥʦʛʦ 

ʥʝ ʪʽʣʴʢʠ ʧʦ ʚʠʜʽʣʫ, ʘ ʥʘʚʽʪʴ ʚ ʦʢʨʝʤʠʭ ʣʦʢʘʣʽʪʝʪʘʭ. ʗʢ ʥʘʩʣʽʜʦʢ, ʚ ʝʢʦʪʦʧʽ ʚʠʜʽʣʫ ˉ137/1 

ʞʠʪʪʻʚʽʩʪʴ ʚʠʜʫ ʟʥʠʟʠʣʘʩʴ ʜʦ 3ʙ (ʨʦʩʣʠʥʘ ʢʚʽʪʥʝ ʽ ʧʣʦʜʦʥʦʩʠʪʴ, ʘʣʝ ʥʝ ʜʦʩʷʛʘʻ ʭʘʨʘʢʪʝʨʥʠʭ 

ʜʣʷ ʚʠʜʫ ʨʦʟʤʽʨʽʚ), ʨʷʩʥʽʩʪʴ ʻ ʥʝʟʥʘʯʥʦʶ (ʨ ʘʙʦ 1 % ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʠʪʪʷ) ʫ ʧʦʨʽʚʥʷʥʥ ̔ ʟ̔ 

ʩʫʩʽʜʥʽʤ ʚʠʜʽʣʦʤ 137/2 (2 ʘʙʦ 6ï25 % ʧʨʦʝʢʪʠʚʥʦʛʦ ʧʦʢʨʠʪʪʷ). ɿʘ ʫʤʦʚʠ ʥʝʟʤʽʥʥʦʩʪʽ 

ʧʦʢʘʟʥʠʢʽʚ ʦʤʙʨʦʨʝʞʠʤʫ ʫ ʢʚ./ʚʠʜ. ˉ137/1 ʧʨʦʛʥʦʟʫʻʪʴʩʷ ʧʦʜʘʣʴʰʘ ʨʝʛʨʝʩʽʷ ʮʝʥʦʧʦʧʫʣʷʮʽʾ 

ʪʶʣʴʧʘʥʘ. ʇʨʦʪʝ ʬʦʨʤʫʚʘʥʥʷ ʢʣʝʥʦʤ ʧʦʣʴʦʚʠʤ ʽ ʣʠʧʦʶ ʩʝʨʮʝʣʠʩʪʦʶ (7 ʽ 3 ʦʜʠʥʠʮʽ ʫ ʩʢʣʘʜʽ 

ʚʽʜʧʦʚʽʜʥʦ) ʜʨʫʛʦʛʦ ʜʝʨʝʚʥʦʛʦ ʷʨʫʩʫ, ʷʢʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʜʽʣʷʥʮʽ ʧʽʩʣʷ ʟʥʘʯʥʦʛʦ 

ʨʦʟʨʽʜʞʝʥʥʷ 1-ʛʦ ʜʝʨʝʚʥʦʛʦ ʷʨʫʩʫ ʚʠʙʽʨʢʦʚʦʶ ʩʘʥʽʪʘʨʥʦʶ ʨʫʙʢʦʶ, ʤʘʻ ʩʧʨʠʷʪʠ ʧʽʜʚʠʱʝʥʥʶ 

ʛʫʤʽʜʥʦʩʪʽ ʤʽʢʨʦʢʣʽʤʘʪʫ ʽ ʧʦʣʽʧʰʝʥʥʶ ʫʤʦʚ ʜʣʷ ʮʝʥʦʧʦʧʫʣʷʮʽʾ ʪʶʣʴʧʘʥʘ ʜʽʙʨʦʚʥʦʛʦ. 

ɼʣʷ ʟʙʝʨʝʞʝʥʥʷ ʝʥʜʝʤʽʯʥʦʛʦ çʯʝʨʚʦʥʦʢʥʠʞʥʦʛʦè ʚʠʜʫ ï ʪʶʣʴʧʘʥʘ ʜʽʙʨʦʚʥʦʛʦ ï 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʫʨʦʯʠʱʽ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʨʝʞʠʤʫ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʟ 

ʤʝʨʝʞʥʦʶ (ʩʽʪʯʘʩʪʦʶ) ʬʦʨʤʦʶ ʦʭʦʨʦʥʠ (ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʦʙôʻʢʪʠ ʽ ʚʠʨʦʙʥʠʯʽ ʧʣʦʱʽ 

ʧʨʦʩʪʦʨʦʚʦ ʨʦʟʜʽʣʝʥʽ, ʘʣʝ ʙʣʠʟʴʢʦ ʨʦʟʪʘʰʦʚʘʥʽ ʦʜʠʥ ʙʽʣʷ ʦʜʥʦʛʦ). ʅʘ ʚʩʶ ʧʣʦʱʫ ʚʠʜʽʣʫ 

137/2, ʷʢʠʡ ʻ ʙʦʪʘʥʽʯʥʦʶ ʧʘʤôʷʪʢʦʶ ʧʨʠʨʦʜʠ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ çʇʽʚʜʝʥʥʝè, 

ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʟʘʢʘʟʥʠʡ ʨʝʞʠʤ ʦʭʦʨʦʥʠ [24]. ʋ ʤʝʞʘʭ ʚʠʜʽʣʽʚ 137/1, 138/1, 144/2 ʪʘ 114/4 

ʫ ʤʽʩʮʷʭ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʩʦʙʠʥ ʪʶʣʴʧʘʥʘ ʜʽʙʨʦʚʥʦʛʦ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʩʪʚʦʨʝʥʥʷ 

ʤʽʢʨʦʨʝʟʝʨʚʘʪʽʚ (1ï2 ʥʘ ʚʠʜʽʣ) ʧʣʦʱʝʶ ʚʽʜ 0,25 ʜʦ 1 ʛʘ ʟʘʣʝʞʥʦ ʚʽʜ ʨʦʟʤʽʨʽʚ ʣʦʢʘʣʽʪʝʪʽʚ ʪʘ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʾʭʥʴʦʛʦ ʨʦʟʧʦʜʽʣʫ ʱʦʜʦ ʧʣʦʱʽ ʚʠʜʽʣʫ ʽʟ ʧʦʩʪʽʡʥʠʤ ʱʦʨʽʯʥʠʤ ʤʦʥʽʪʦʨʠʥʛʦʤ 

ʩʪʘʥʫ ʮʝʥʦʧʦʧʫʣʷʮʽʡ, ʚʠʢʣʶʯʝʥʥʷʤ ʮʠʭ ʜʽʣʷʥʦʢ ʽʟ ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ 

ʦʙʤʝʞʝʥʥʷʤ ʥʘ ʥʠʭ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɿʦʥʘ ʦʭʦʨʦʥʠ ï ʫ ʤʽʩʮʷʭ ʘʛʨʝʛʦʚʘʥʦʛʦ 

ʩʢʫʧʯʝʥʥʷ ʦʩʦʙʠʥ ʮʝʥʦʧʦʧʫʣʷʮʽʡ. ʊʝʨʤʽʥʠ ʩʝʟʦʥʥʦʾ ʦʭʦʨʦʥʠ ï ʚʽʜ 1 ʙʝʨʝʟʥʷ ʜʦ 1 ʣʠʧʥʷ. ʅʘ 

ʪʝʨʠʪʦʨʽʾ ʤʽʢʨʦʨʝʟʝʨʚʘʪʽʚ ʧʦʚʠʥʥʽ ʟʘʧʨʦʚʘʜʞʫʚʘʪʠʩʷ ʛʥʫʯʢʽ ʝʢʦʣʦʛʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʽ ʨʝʞʠʤʠ 

ʦʭʦʨʦʥʠ (ʚʽʜ ʟʘʢʘʟʥʦʛʦ ʜʦ ʦʙʤʝʞʝʥʦʛʦ ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ), ʩʧʨʠʷʪʣʠʚʽ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʪʘ 

ʚʽʜʥʦʚʣʝʥʥʷ ʮʝʥʦʧʦʧʫʣʷʮʽʡ ʪʶʣʴʧʘʥʘ ʜʽʙʨʦʚʥʦʛʦ. ɿʘ ʩʚʦʻʶ ʩʫʪʥʽʩʪʶ ʪʘʢʽ ʤʽʢʨʦʨʝʟʝʨʚʘʪʠ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʦʩʦʙʣʠʚʦ ʟʘʭʠʩʥʠʤ ʣʽʩʦʚʠʤ ʜʽʣʷʥʢʘʤ, ʽ ʮʷ ʢʦʥʮʝʧʮʽʷ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʘ 

ʯʝʨʝʟ ʚʠʜʽʣʝʥʥʷ ʪʘʢʠʭ ʜʽʣʷʥʦʢ [21]. ʈʦʟʚʠʪʦʢ ʪʘʢʠʭ ʬʦʨʤ ʦʭʦʨʦʥʠ ʧʨʠʨʦʜʠ ʻ ʝʢʦʣʦʛʽʯʥʦ 

ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʽ ʩʧʨʠʷʻ ʜʦʩʷʛʥʝʥʥʶ ʙʘʣʘʥʩʫ ʽʥʪʝʨʝʩʽʚ (ʢʦʤʧʨʦʤʽʩʫ) ʝʢʦʥʦʤʽʯʥʠʭ (ʥʝ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʣʫʯʝʥʥʷ ʟʝʤʝʣʴ ʫ ʢʦʣʠʰʥʽʭ ʢʦʨʠʩʪʫʚʘʯʽʚ) ʽ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʘʩʧʝʢʪʽʚ. 

ɺʠʩʥʦʚʢʠ. ʆʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʘʛʨʝʛʦʚʘʥʦʛʦ ʨʦʟʪʘʰʫʚʘʥʥʷ ʦʩʦʙʠʥ ʮʝʥʦʧʦʧʫʣʷʮʽʡ 

ʪʶʣʴʧʘʥʘ ʜʽʙʨʦʚʥʦʛʦ ʚ ʝʢʦʪʦʧʘʭ ʫʨʦʯʠʱʘ ʚʠʟʥʘʥʦ ʚʝʢʪʦʨʥʠʡ ʨʦʟʧʦʜʽʣ ʛʨʘʜʽʻʥʪʽʚ ʩʝʨʝʜʦʚʠʱʘ 

(ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 7 ʝʜʘʬʽʯʥʠʭ ʽ 4 ʤʽʢʨʦʢʣʘʤʘʪʠʯʥʠʭ ʝʢʦʨʝʞʠʤʠ), ʜʦʜʘʪʢʦʚʦʶ ï 

ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʚʧʣʠʚ. ɹʣʠʟʴʢʽ ʜʦ ʦʧʪʠʤʘʣʴʥʠʭ ʪʘ ʟʘʜʦʚʽʣʴʥʽ ʚ ʦʢʨʝʤʠʭ ʣʦʢʘʣʽʪʝʪʘʭ 

ʝʢʦʣʦʛʽʯʥʽ ʨʝʞʠʤʠ ʜʘʪʁʴ ʟʤʦʛʫ ʧʨʦʛʥʦʟʫʚʘʪʠ ʩʪʽʡʢʝ ʜʦʚʛʦʪʨʠʚʘʣʝ ʽʩʥʫʚʘʥʥʷ ʮʝʥʦʧʦʧʫʣʷʮʽʡ 

ʟ̔ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʨʷʩʥʦʩʪʽïʧʦʢʨʠʪʪʷ ʪʘ ʞʠʪʪʻʚʦʩʪʽ. ʈʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʠʜʫ 

ʟʘ ʤʝʞʽ ʣʦʢʘʣʽʪʝʪʽʚ ʣʽʤʽʪʫʻ ʛʫʤʽʜʥʽʩʪʴ (ʦʤʙʨʦʨʝʞʠʤ) ʪʘ ʢʦʥʪʠʥʝʥʪʘʣʴʥʽʩʪʴ ʤʽʢʨʦʢʣʽʤʘʪʫ, 

ʦʙʤʝʞʫʻ ʧʝʨʝʤʽʥʥʽʩʪʴ ʟʚʦʣʦʞʝʥʥʷ ˇʨʫʥʪʽʚ. 

ɼʣʷ ʟʙʝʨʝʞʝʥʥʷ ʝʥʜʝʤʽʯʥʦʛʦ çʯʝʨʚʦʥʦʢʥʠʞʥʦʛʦè ʚʠʜʫ ï ʪʶʣʴʧʘʥʘ ʜʽʙʨʦʚʥʦʛʦ ï 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʫʨʦʯʠʱʽ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʦʛʦ ʨʝʞʠʤʫ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʟ 

ʤʝʨʝʞʥʦʶ (ʩʽʪʯʘʩʪʦʶ) ʬʦʨʤʦʶ ʦʭʦʨʦʥʠ, ʷʢʘ ʨʝʘʣʽʟʫʻʪʴʩʷ ʯʝʨʝʟ ʩʪʚʦʨʝʥʥʷ ʤʽʢʨʦʨʝʟʝʨʚʘʪʽʚ 

ʧʣʦʱʝʶ ʚʽʜ 0,25 ʜʦ 1 ʛʘ (ʦʩʦʙʣʠʚʦ ʟʘʭʠʩʥʠʭ ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ) ʫ ʤʽʩʮʷʭ ʢʦʥʮʝʥʪʨʘʮʽʾ ʦʩʦʙʠʥ 

ʪʶʣʴʧʘʥʘ ʜʽʙʨʦʚʥʦʛʦ ʽʟ ʧʦʩʪʽʡʥʠʤ ʱʦʨʽʯʥʠʤ ʤʦʥʽʪʦʨʠʥʛʦʤ ʩʪʘʥʫ ʮʝʥʦʧʦʧʫʣʷʮʽʡ, 
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ʚʠʢʣʶʯʝʥʥʷʤ ʮʠʭ ʜʽʣʷʥʦʢ ʽʟ ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʦʙʤʝʞʝʥʥʷʤ ʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. 

ʇʦʨʽʚʥʷʥʥʷ ʜʠʥʘʤʽʢʠ ʧʦʢʘʟʥʠʢʽʚ ʙʘʣʴʥʦʾ ʦʮʽʥʢʠ ʝʢʦʣʦʛʽʯʥʠʭ ʨʝʞʠʤʽʚ ʝʢʦʪʦʧʽʚ ʟ 

ʰʠʨʠʥʦʶ ʚʽʜʧʦʚʽʜʥʠʭ ʘʤʧʣʽʪʫʜ ʪʦʣʝʨʘʥʪʥʦʩʪʽ ʨʽʜʢʽʩʥʠʭ ʽ ʟʥʠʢʘʶʯʠʭ ʣʽʩʦʚʠʭ ʚʠʜʽʚ ʽʟ 

ʨʦʟʨʘʭʫʥʢʦʤ ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʘʜʦʚʽʣʴʥʦʩʪʽ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ ʜʘʶʪʴ ʟʤʦʛʫ ʦʮʽʥʶʚʘʪʠ 

ʤʦʞʣʠʚʦʩʪʽ ʨʝʛʨʝʩʠʚʥʦʛʦ ʪʘ ʧʨʦʛʨʝʩʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʾʭʥʽʭ ʮʝʥʦʧʦʧʫʣʷʮʽʡ, ʦʧʪʠʤʽʟʫʚʘʪʠ 

ʩʪʨʘʪʝʛʽʶ ʦʭʦʨʦʥʠ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʘʶʪʴ ʧʨʠʜʘʪʥʽʩʪʴ ʬʽʪʦʽʥʜʠʢʘʮʽʾ ʜʣʷ ʝʢʦʣʦʛʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʝʢʩʧʝʨʪʠʟ, ʤʦʥʽʪʦʨʠʥʛʫ. 
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Bondaruk M. A., Tselishchev A. G. 

THE ASSESSMENT OF ECOTOPES' ENVIRONMENT SATISFACTORINESS AND PREDICTIVE 

MODELLING OF CONDITIONS FOR COENOPOPULATIONS OF RARE FOREST FLORA SPECIES (THE CASE 

OF Tulipa quercetorum Klock. Et Zoz.) 

Ukrainian Research Institute of Forestry & Forest Melioration named after G.M. Vysotsky 

Introduction. The integrated procedure of the assessment of ecotopesô environment satisfactoriness, adaptive 

potential of the rare forest flora species and predictive modelling of conditions of their coenopopulations were 

methodologically substantiated and developed on the basis of modern scientific researches. The topicality of the 

research is caused by the international duties related to biota diversity and natural landscapes conservation, as well as 

sustainable forest management,  accepted by Ukraine to solve at the national level. Materials and methods. By means 

of phytoindication analysis with the superposition of the species ecological amplitudes according to the ecological 

scales for the Ukrainian species (Ya. P. Didukh, 2011) and plant communities, the comparison of numerical score 

dynamic for ecotopes' ecological regimes with the width of appropriate tolerance amplitudes for rare and endangered 

forest species and the calculation of environment satisfactoriness coefficients (there were analyzed 7 edaphic and 4 

microclimatic ecoregimes) the environment satisfactoriness for the ecotopes of maple-linden oakeries in woodland 

"Great Forest" were assessed and predictive modelling of the conditions for coenopopulations of endemic species 

Tulipa quercetorum Klock. Et Zoz., included in the Ukrainian Red Book and IUCN list (category ï Vulnerable). The 

criticality level of its coenopopulations, possibilities to enlarge their localities area and distribution within the woodland 

were investigated. Results. Discussion. Vector distribution of environment gradients and, additionally, anthropogenic 

influence were recognized as the main reasons for the aggregated distribution of the individuals of Tulipa quercetorum 

populations within the woodland ecotopes. Close to optimal and satisfied (in some localities) ecological regimes allow 

to predict the stable long-term existence of coenopopulations with rather high characteristics of abundance ï covering 

and vitality. The species distribution outside its localities is limited by the humidity (ombroregime) and microclimate 

continentality and restricted by soil moisture variability.  The differentiate nature management regime with the network 

form of conservation (establishment of microreserves with the areas of 0,25ï1 ha in places of Tulipa quercetorum 

individuals concentration with the annual monitoring of coenopopulations condition, elimination of these plots from 

recreational forest using and limitation of economical activity) is proposed for Tulipa quercetorum conservation. 

Conclusions. The comparison of numerical score dynamic for ecotopes' ecological regimes with the width of 

appropriate tolerance amplitudes for rare and endangered forest species and the calculation of environment 

satisfactoriness coefficients allows to estimate the possibilities of regress and progress development of their 

coenopopulations, to optimize their conservation strategy, as well as determine the suitability of phytoindication for 

ecological investigations, expertises, monitoring. 

K e y  w o r d s : phytoindication, environment satisfactoriness for the ecotopes, coenopopulation, rare forest 

flora species, ecological amplitudes, tolerance diapasons, ecological regimes, ecological groups. 

 

ɹʦʥʜʘʨʫʢ ʄ. ɸ., ʎʝʣʠʱʝʚ ɸ. ɻ. 

ʆʎɽʅʂɸ ʋɼʆɺʃɽʊɺʆʈʀʊɽʃʔʅʆʉʊʀ ʋʉʃʆɺʀʁ ʉʈɽɼʓ ʆɹʀʊɸʅʀʗ ʕʂʆʊʆʇʆɺ ʀ ʇʈʆɻʅʆɿʅʆɽ 

ʄʆɼɽʃʀʈʆɺɸʅʀɽ ʉʆʉʊʆʗʅʀʗ ʎɽʅʆʇʆʇʋʃʗʎʀʁ ɺʀɼʆɺ ʈɸʈʀʊɽʊʅʆʁ ʃɽʉʅʆʁ ʌʃʆʈʓ (ʅɸ 

ʇʈʀʄɽʈɽ ʊʖʃʔʇɸʅɸ ɼʋɹʈɸɺʅʆɻʆ) 

ʋʢʨʘʠʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʮʠʠ 

ʠʤ. ɻ. ʅ. ɺʳʩʦʮʢʦʛʦ 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʩʦʚʨʝʤʝʥʥʳʭ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʙʦʩʥʦʚʘʥʘ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠ ʠ ʨʘʟʨʘʙʦʪʘʥʘ 

ʢʦʤʧʣʝʢʩʥʘʷ ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʩʪʠ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʵʢʦʪʦʧʦʚ, ʘʜʘʧʪʠʚʥʦʛʦ 

ʧʦʪʝʥʮʠʘʣʘ ʚʠʜʦʚ ʨʘʨʠʪʝʪʥʦʡ ʣʝʩʥʦʡ ʬʣʦʨʳ ʠ ʧʨʦʛʥʦʟʥʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʦʩʪʦʷʥʠʷ ʠʭ ʮʝʥʦʧʦʧʫʣʷʮʠʡ. 

ʆʮʝʥʝʥʘ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʩʪʴ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʵʢʦʪʦʧʦʚ ʢʣʝʥʦʚʦ-ʣʠʧʦʚʳʭ ʜʫʙʨʘʚ ʫʨʦʯʠʱʘ Ăɹʦʣʴʰʦʡ 
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ʣʝʩò ʠ ʧʨʦʚʝʜʝʥʦ ʧʨʦʛʥʦʟʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʩʦʩʪʦʷʥʠʷ ʮʝʥʦʧʦʧʫʣʷʮʠʡ ʵʥʜʝʤʠʯʥʦʛʦ ʚʠʜʘ ʪʶʣʴʧʘʥʘ ʜʫʙʨʘʚʥʦʛʦ 

(Tulipa quercetorum Klock. et Zoz.), ʟʘʥʝʩʝʥʥʦʛʦ ʚ ʂʨʘʩʥʫʶ ʢʥʠʛʫ ʋʢʨʘʠʥʳ ʠ ʩʧʠʩʦʢ ʄʉʆʇ ʢʘʪʝʛʦʨʠʠ 

Vulnerable, ʤʝʪʦʜʘʤʠ ʬʠʪʦʠʥʜʠʢʘʮʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʩ ʥʘʣʦʞʝʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʘʤʧʣʠʪʫʜ ʚʠʜʘ ʠ 

ʨʘʩʪʠʪʝʣʴʥʳʭ ʩʦʦʙʱʝʩʪʚ, ʩʨʘʚʥʝʥʠʝʤ ʜʠʥʘʤʠʢʠ ʧʦʢʘʟʘʪʝʣʝʡ ʙʘʣʴʥʦʡ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʝʞʠʤʦʚ ʵʢʦʪʦʧʦʚ 

ʩ ʰʠʨʠʥʦʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʘʤʧʣʠʪʫʜ ʪʦʣʝʨʘʥʪʥʦʩʪʠ ʨʝʜʢʠʭ ʠ ʠʩʯʝʟʘʶʱʠʭ ʣʝʩʥʳʭ ʚʠʜʦʚ, ʨʘʩʩʯʝʪʦʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʩʪʠ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ (ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʦ 7 ʵʜʘʬʠʯʝʩʢʠʭ ʠ 4 

ʤʠʢʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʵʢʦʨʝʞʠʤʦʚ). ʆʧʨʝʜʝʣʝʥʳ ʢʨʠʪʠʯʥʦʩʪʴ ʩʦʩʪʦʷʥʠʷ ʮʝʥʦʧʦʧʫʣʷʮʠʡ, ʚʦʟʤʦʞʥʦʩʪʴ 

ʨʘʩʰʠʨʝʥʠʷ ʧʣʦʱʘʜʠ ʠʭ ʣʦʢʘʣʠʪʝʪʦʚ ʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʫʨʦʯʠʱʝ; ʦʙʦʩʥʦʚʘʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

(ʧʨʠʤʝʥʝʥʠʷ) ʦʧʨʝʜʝʣʝʥʥʳʭ ʬʦʨʤ ʦʭʨʘʥʥʦʛʦ ʨʝʞʠʤʘ, ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʥʳ ʤʝʪʦʜʳ ʦʭʨʘʥʳ. 

ʂ ʣ ʶ ʯ ʝ ʚʳ ʝ  ʩ ʣʦ ʚʘ :  ʬʠʪʦʠʥʜʠʢʘʮʠʷ, ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʩʪʴ ʫʩʣʦʚʠʡ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ ʵʢʦʪʦʧʦʚ, 

ʮʝʥʦʧʦʧʫʣʷʮʠʠ, ʚʠʜʳ ʨʘʨʠʪʝʪʥʦʡ ʣʝʩʥʦʡ ʬʣʦʨʳ, ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʘʤʧʣʠʪʫʜʳ, ʜʠʘʧʘʟʦʥʳ ʪʦʣʝʨʘʥʪʥʦʩʪʠ, 

ʵʢʦʣʦʛʠʯʝʩʢʠʝ ʨʝʞʠʤʳ, ʵʢʦʛʨʫʧʧʳ. 
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1
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2
, ɻ. ɸ. ʖɿɺɯʅʉʔʂʀʁ

2*
 

ʈɸɼɯɸʃʔʅʀʁ ʇʈʀʈɯʉʊ ɼʋɹɸ ɿɺʀʏɸʁʅʆɻʆ ʊɸ ʗʉɽʅɸ ɿɺʀʏɸʁʅʆɻʆ ʗʂ 

ɯʅɼʀʂɸʊʆʈ ʉʊɸʅʋ ʃɯʉʆɺʀʍ ɽʂʆʉʀʉʊɽʄ ɺ ʋʄʆɺɸʍ ʅʆɺʆɻʈɸɼ-

ɺʆʃʀʅʉʔʂʆɻʆ ʌɯɿʀʂʆ-ɻɽʆɻʈɸʌɯʏʅʆɻʆ ʈɸʁʆʅʋ 
1. ʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʮʽʾ ʽʤ. ɻ. ʄ. ɺʠʩʦʮʴʢʦʛʦ 

2. ɼʇ çʅʦʚʦʛʨʘʜ-ɺʦʣʠʥʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè 

 
ʇʦʜʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʝʥʜʨʦʢʣʽʤʘʪʠʯʥʠʭ  ̔ʜʝʥʜʨʦʽʥʜʠʢʘʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʫʙʦʚʠʭ ʪʘ ʷʩʝʥʝʚʠʭ ʥʘʩʘʜʞʝʥʴ ʫ 

ʅʦʚʦʛʨʘʜ-ɺʦʣʠʥʩʴʢʦʤʫ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʦʤʫ ʨʘʡʦʥʽ. ɺʠʷʚʣʝʥʦ, ʱʦ ʫ 2011ï2013 ʨʨ. Quercus robur L. 

ʘʜʘʧʪʫʚʘʚʩʷ ʜʦ ʟʤʽʥ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ Fraxinus excelsior L. ʇʨʦ ʮʝ ʩʚʽʜʯʠʪʴ ʜʠʥʘʤʽʢʘ 

ʨʘʜʽʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʫ ʜʝʨʝʚ. ʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʫ ʤʽʩʮʷʭ ʟʨʦʩʪʘʥʥʷ ʷʩʝʥʝʚʠʭ ʥʘʩʘʜʞʝʥʴ ʨʘʟʦʤ ʽʟ 

ʧʦʩʫʭʘʤʠ ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʪʘ ʪʝʧʣʠʤʠ ʟʠʤʘʤʠ ʧʨʠʟʚʝʣʦ ʜʦ ʟʘʭʚʦʨʶʚʘʥʴ ʜʝʨʝʚ Fraxinus 

excelsior L. ʧʝʨʝʚʘʞʥʦ ʢʦʨʝʥʝʚʦʶ ʛʥʠʣʣʶ ʪʘ ʜʦ ʾʭʥʴʦʛʦ ʚʩʠʭʘʥʥʷ. ʋʩʠʭʘʥʥʷ ʷʩʝʥʝʚʠʭ ʥʘʩʘʜʞʝʥʴ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʠʤʠ ʪʝʤʧʘʤʠ. ʇʨʦʪʷʛʦʤ 2013ï2014 ʨʨ. ʥʘ ʜʦʩʣʽʜʥʽʡ ʜʽʣʷʥʮʽ ʚʩʦʭʣʦ ʜʦ 90 % ʜʝʨʝʚ. 

ʂʣʽʤʘʪʠʯʥʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʷʢʽ ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ ʦʙʤʝʞʫʶʪʴ ʨʘʜʽʘʣʴʥʠʡ ʧʨʠʨʽʩʪ ʷʩʝʥʘ ʟʚʠʯʘʡʥʦʛʦ ʪʘ ʜʫʙʘ 

ʟʚʠʯʘʡʥʦʛʦ, ʻ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʫ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ, ʨʘʥʥʴʦʾ ʚʝʩʥʠ ʪʘ ʚʟʠʤʢʫ ʽ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ 

ʧʨʦʪʷʛʦʤ ʭʦʣʦʜʥʦʛʦ ʧʝʨʽʦʜʫ. ʈʦʟʨʦʙʣʝʥʦ ʨʝʛʨʝʩʽʡʥʫ ʤʦʜʝʣʴ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʚôʷʟʦʢ ʤʽʞ ʨʘʜʽʘʣʴʥʠʤ 

ʧʨʠʨʽʩʪʦʤ ʽ ʨʽʚʥʝʤ ˇʨʫʥʪʦʚʠʭ ʚʦʜ.   

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʘʜʽʘʣʴʥʠʡ ʧʨʠʨʽʩʪ, Quercus robur L., Fraxinus excelsior L., ʢʣʽʤʘʪ, ʨʽʚʝʥʴ ʨ̌ʫʥʪʦʚʠʭ ʚʦʜ.  

 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʪʘ ʚʩʠʭʘʥʥʷ ʜʫʙʦʚʠʭ ʽ ʷʩʝʥʝʚʠʭ ʣʽʩʽʚ ʫ 

ɭʚʨʦʧʽ, ʘʣʝ ʥʝʚʽʜʦʤʽ ʧʨʠʯʠʥʠ ʮʴʦʛʦ ʷʚʠʱʘ. ʈʽʟʥʽ ʘʚʪʦʨʠ ʥʘʟʠʚʘʶʪʴ ʨʽʟʥʽ ʯʠʥʥʠʢʠ ʧʦʛʽʨʰʝʥʥʷ 

ʩʪʘʥʫ ʣʽʩʽʚ ʪʘ ʾʭʥʴʦʛʦ ʚʩʠʭʘʥʥʷ: ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʪʘ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ˇʨʫʥʪʽʚ, ʩʧʨʦʱʝʥʥʷ 

ʩʪʘʥʫ ʽ ʙʫʜʦʚʠ ʜʝʨʝʚʦʩʪʘʥʽʚ ʪʦʱʦ [2ï9].  

ʉʪʽʡʢʽʩʪʴ ʣʽʩʽʚ ï ʮʝ ʟʙʝʨʝʞʝʥʥʷ ʥʠʤʠ ʟʜʘʪʥʦʩʪʽ ʨʝʘʛʫʚʘʪʠ ʥʘ ʤʽʥʣʠʚʽʩʪʴ ʢʣʽʤʘʪʠʯʥʠʭ 

ʯʠʥʥʠʢʽʚ, ʨʝʘʣʽʟʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʩʚʽʡ ʙʽʦʧʨʦʜʫʢʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʷʢʠʡ ʧʦʣʷʛʘʻ ʚ 

ʥʘʨʦʱʫʚʘʥʥʽ ʩʪʦʚʙʫʨʦʚʦʾ ʤʘʩʠ ʜʝʨʝʚʘ (ʨʘʜʽʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʫ). ʇʨʦʙʣʝʤʘ ʩʪʽʡʢʦʩʪʽ ʣʽʩʽʚ ʧʽʜ 

ʚʧʣʠʚʦʤ ʟʤʽʥ ʢʣʽʤʘʪʫ ʧʦʛʣʠʙʣʶʻʪʴʩʷ ʜʽʻʶ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʦʩʫʰʝʥʥʷ. 

ɺʪʨʘʪʘ ʩʪʽʡʢʦʩʪʽ ʣʽʩʽʚ ʫ ʨʘʟʽ ʥʝʩʪʘʙʽʣʴʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʤʦʞʝ ʚʽʜʙʠʚʘʪʠʩʷ ʚ ʤʽʥʣʠʚʦʩʪʽ 

ʨʘʜʽʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʫ ʜʝʨʝʚ ʪʘ ʡʦʛʦ ʧʦʩʪʽʡʥʽʡ ʧʨʠʛʥʽʯʝʥʦʩʪʽ. ʆʩʥʦʚʦʶ ʣʽʩʫ ʻ ʜʝʨʝʚʘ, 

ʞʠʪʪʻʚʠʡ ʮʠʢʣ ʷʢʠʭ ʩʪʘʥʦʚʠʪʴ ʜʝʩʷʪʢʠ ʡ ʥʘʚʽʪʴ ʩʦʪʥʽ ʨʦʢʽʚ. ɺʦʥʠ ʩʬʦʨʤʦʚʘʥʽ ʚ çʩʪʘʨʠʭ 

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭè ʽ ʯʘʩʦʤ ʥʝ ʤʦʞʫʪʴ ʰʚʠʜʢʦ, ʧʦʜʽʙʥʦ ʪʨʘʚôʷʥʠʤ ʨʦʩʣʠʥʘʤ ʣʫʢʽʚ, 

ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʥʦʚʠʭ ʫʤʦʚ. ɼʦʩʪʫʧʥʽʩʪʴ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʤʦʞʝ ʢʘʨʜʠʥʘʣʴʥʦ ʚʧʣʠʚʘʪʠ ʷʢ ʥʘ 

ʚʠʜʦʚʠʡ ʩʢʣʘʜ, ʪʘʢ ʽ ʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʣʽʩʽʚ. ɺʘʞʣʠʚʫ ʨʦʣʴ ʫ ʟʤʽʥʽ ʩʪʘʥʫ ʥʘʩʘʜʞʝʥʴ 

ʚʽʜʽʛʨʘʶʪʴ ʨʽʚʝʥʴ ʟʘʣʷʛʘʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʘʤʧʣʽʪʫʜʠ ʡʦʛʦ ʟʤʽʥ, ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʽʚ ʡʦʛʦ 

ʧʽʜʡʦʤʫ ʪʘ ʩʧʘʜʫ. ʈʘʜʽʘʣʴʥʠʡ ʧʨʠʨʽʩʪ ï ʦʙôʻʢʪʠʚʥʠʡ ʽʥʜʠʢʘʪʦʨ ʟʤʽʥ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ 

ʧʨʠʨʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ʁʦʛʦ ʤʽʥʣʠʚʽʩʪʴ ʤʘʨʢʫʻ ʥʝ ʪʽʣʴʢʠ ʩʪʘʥ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ, ʘʣʝ ʡ 

ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʘʛʘʣʦʤ [8].  

ʇʨʠʧʫʱʝʥʥʷ ʧʨʦ ʪʝ, ʱʦ ʥʘʡʙʽʣʴʰ ʟʘʛʘʣʴʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʤʘʩʦʚʦʛʦ ʚʩʠʭʘʥʥʷ ʣʽʩʽʚ ʻ 

ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ ʛʣʦʙʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʚ ʥʘʰ ʯʘʩ ʻ ʤʘʡʞʝ ʙʝʟʘʣʴʪʝʨʥʘʪʠʚʥʦʶ ʛʽʧʦʪʝʟʦʶ, 

ʘʣʝ ʥʘʜʟʚʠʯʘʡʥʦ ʘʢʪʫʘʣʴʥʠʤ ʻ ʚʠʷʚʣʝʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʨʦʟʚʠʪʢʫ ʤʘʩʦʚʠʭ ʚʩʠʭʘʥʴ.  

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʷʚʣʝʥʥʷ ʧʨʠʯʠʥ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʪʘ ʫʩʠʭʘʥʥʷ ʜʫʙʦʚʠʭ ʽ 

ʷʩʝʥʝʚʠʭ ʥʘʩʘʜʞʝʥʴ ʫ ʅʦʚʦʛʨʘʜ-ɺʦʣʠʥʩʴʢʦʤʫ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʦʤʫ ʨʘʡʦʥʽ ʜʝʥʜʨʦʭʨʦʥʦʣʦ-

ʛʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ.  

ʆʙôʻʢʪʠ ʪʘ ʤʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʴ. ʆʙôʻʢʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ: ʜʫʙʦʚʝ ʥʘʩʘʜʞʝʥʥʷ 

(Quercus robur L.), ʱʦ ʨʦʩʪʝ ʚ ʇʠʣʠʧʦʚʝʮʴʢʦʤʫ ʣʽʩʥʠʮʪʚʽ, ʢʚ. 2, ʚʠʜ. 5 (ʩʢʣʘʜ: 

10ɼɿ+ʉɿ+ʆʉ+ɻɿ, ʚʽʢ ï 155 ʨʦʢʽʚ, ʅʩʝʨ. ï 28 ʤ, Dʩʝʨ. ï 44 ʩʤ, ʧʦʚʥʦʪʘ ï 0,5) ʪʘ ʷʩʝʥʝʚʝ 

ʥʘʩʘʜʞʝʥʥʷ (Fraxinus excelsior L.), ʱʦ ʨʦʩʪʝ ʚ ʗʨʫʥʩʴʢʦʤʫ ʣʽʩʥʠʮʪʚʽ, ʢʚ. 68, ʚʠʜ. 9 (ʩʢʣʘʜ 

ʥʘʩʘʜʞʝʥʥʷ ï 5ʗɿ2ɼɿ1ɻɿ1ʆʉ1ɺʃʏ, ʚʽʢ ï 75 ʨʦʢʽʚ, ʅʩʝʨ. ï 28 ʤ, Dʩʝʨ. ï 34 ʩʤ, ʧʦʚʥʦʪʘ ï 0,5). 

ɼʫʙʦʚʝ ʥʘʩʘʜʞʝʥʥʷ ʨʦʩʪʝ ʚ ʫʤʦʚʘʭ D2-3  ʥʘ ʜʝʨʥʦʚʦ-ʩʣʘʙʦʧʽʜʟʦʣʠʩʪʠʭ ʛʣʝʶʚʘʪʠʭ ˇʨʫʥʪʘʭ ʥʘ 

                                                 
*
 É ɯ. ʄ. ʂʦʚʘʣʴ, ʆ. ɺ. ɹʦʣʦʛʦʚ, ʉ. ɸ. ʅʫʩʙʘʫʤ, ɻ. ɸ. ʖʟʚʽʥʩʴʢʠʡ, 2015 
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ʰʘʨʫʚʘʪʠʭ ʚʦʜʥʦ-ʣʴʦʜʦʚʠʢʦʚʠʭ ʧʽʩʢʘʭ, ʷʩʝʥʝʚʠʡ ʜʝʨʝʚʦʩʪʘʥ ï ʚ ʫʤʦʚʘʭ D3-4 ʥʘ ʣʫʯʥʠʭ 

ʦʧʽʜʟʦʣʝʥʠʭ ˇʨʫʥʪʘʭ ʥʘ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ.  

ɺʠʢʦʨʠʩʪʘʥʦ ʩʪʘʥʜʘʨʪʥʽ ʜʝʥʜʨʦʭʨʦʥʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠʢʠ [8]. ʂʝʨʥʠ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ ʧʦ 20ï

25 ʰʪʫʢ ʙʫʨʘʚʦʤ ʇʨʝʩʣʝʨʘ ʟʽ ʩʪʦʚʙʫʨʘ ʜʝʨʝʚʘ ʥʘ ʚʠʩʦʪʽ 1,3 ʤ. ɺʝʣʠʯʠʥʠ ʰʘʨʽʚ ʨʽʯʥʦʾ 

ʜʝʨʝʚʠʥʠ ʙʫʣʠ ʚʠʤʽʨʷʥʽ ʮʠʬʨʦʚʠʤ ʧʨʠʣʘʜʦʤ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʰʘʨʽʚ ʜʝʨʝʚʠʥʠ HENSON ʟ 

ʪʦʯʥʽʩʪʶ ʜʦ 0,01 ʤʤ. ʇʝʨʝʭʨʝʩʥʝ ʜʘʪʫʚʘʥʥʷ, ʷʢʝ ʧʨʦʚʝʜʝʥʦ ʟ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʦʯʥʦʾ ʜʘʪʠ 

ʬʦʨʤʫʚʘʥʥʷ ʜʣʷ ʢʦʞʥʦʛʦ ʰʘʨʫ ʨʽʯʥʦʾ ʜʝʨʝʚʠʥʠ, ʧʝʨʝʚʽʨʝʥʦ ʟʘ ʧʨʦʛʨʘʤʦʶ COFECHA. ʇʦʪʽʤ 

ʘʙʩʦʣʶʪʥʽ ʟʥʘʯʝʥʥʷ ʜʣʷ ʢʦʞʥʦʾ ʧʨʦʙʥʦʾ ʧʣʦʱʽ ʙʫʣʠ ʦʩʝʨʝʜʥʝʥʽ. ʇʨʦʚʝʜʝʥʦ ʽʥʜʝʢʩʘʮʽʶ 

ʜʝʨʝʚʥʦ-ʢʽʣʴʮʝʚʠʭ ʭʨʦʥʦʣʦʛʽʡ ʟʘ ʧʨʦʛʨʘʤʦʶ ARSTAN ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʚʽʢʦʚʦʛʦ ʪʨʝʥʜʫ, ʱʦ 

ʜʘʣʦ ʟʤʦʛʫ ʥʝ ʪʽʣʴʢʠ ʟʽʩʪʘʚʠʪʠ ʜʠʥʘʤʽʢʫ ʨʘʜʽʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʫ ʜʝʨʝʚ, ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, 

ʦʧʘʜʽʚ ʪʘ ʪʝʤʧʝʨʘʪʫʨ, ʘ ʡ ʧʨʦʚʝʩʪʠ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʟʚôʷʟʢʽʚ ʤʽʞ ʮʠʤʠ ʯʠʥʥʠʢʘʤʠ. ɿʘ 

ʧʨʦʛʨʘʤʦʶ ARSTAN ʦʙʯʠʩʣʝʥ ̔ ʪʨʠ ʚʝʨʩʽʾ ʽʥʜʝʢʩʥʠʭ ʜʝʨʝʚʥʦ-ʢʽʣʴʮʝʚʠʭ ʭʨʦʥʦʣʦʛʽʡ: 

STANDART, RESIDUAL ʪʘ ARSTAN. ɺʠʢʦʨʠʩʪʘʥʦ ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ ʜʘʥʽ ʅʦʚʦʛʨʘʜ-

ɺʦʣʠʥʩʴʢʦʾ (2003ï2014 ʨʨ.) ʪʘ ɾʠʪʦʤʠʨʩʴʢʦʾ ʤʝʪʝʦʩʪʘʥʮʽʡ (1945ï2002 ʨʨ.) ʽ ʧʦʢʘʟʥʠʢʠ 

ʨʽʚʥʽʚ ˇʨʫʥʪʦʚʠʭ ʚʦʜ (2002ï2014 ʨʨ.) ɾʠʪʦʤʠʨʩʴʢʦʾ ʛʽʜʨʦʛʝʦʣʦʛʦ-ʤʝʣʽʦʨʘʪʠʚʥʦʾ ʝʢʩʧʝʜʠʮʽʾ 

ʪʘ ʅʦʚʦʛʨʘʜ-ɺʦʣʠʥʩʴʢʦʛʦ ʤʽʞʨʘʡʦʥʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ.  

ɼʫʙʦʚʝ ʥʘʩʘʜʞʝʥʥʷ. ɿʙʽʣʴʰʝʥʥʷ ʪʨʝʥʜʫ ʨʘʜʽʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʫ ʜʫʙʘ ʚʠʷʚʣʝʥʝ ʫ 1890ï

1902, 1903ï1967 ʨʨ., ʘ ʡʦʛʦ ʟʤʝʥʰʝʥʥʷ ï ʫ 1903ï1936, 1968ï2014 ʨʨ. ʇʨʦʪʷʛʦʤ 2007ï2014 ʨʨ. 

ʚʽʜʙʫʣʘʩʷ ʜʝʷʢʘ ʩʪʘʙʽʣʽʟʘʮʽʷ ʨʘʜʽʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʫ ʜʫʙʘ. ɺʠʷʚʣʝʥʦ ʨʦʢʠ ʤʽʥʽʤʘʣʴʥʦʛʦ 

ʧʨʠʨʦʩʪʫ ʜʫʙʘ: 1895, 1918, 1928, 1936, 1952, 1956, 1961, 1964, 1974, 1976, 1983, 1989, 1996, 

2000, 2005, 2008, 2011. ʇʽʩʣʷ ʨʦʢʽʚ ʟ ʥʝʩʧʨʠʷʪʣʠʚʠʤʠ ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ (1952, 1964, 

1976, 2000 ʪʘ 2005) ʚʽʜʙʫʚʘʣʦʩʷ ʨʽʟʢʝ ʟʙʽʣʴʰʝʥʥʷ ʨʘʜʽʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʫ ʜʝʨʝʚ, ʦʙʫʤʦʚʣʝʥʝ 

ʚʩʠʭʘʥʥʷʤ ʦʩʣʘʙʣʝʥʠʭ ʜʝʨʝʚ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱ ʞʠʚʣʝʥʥʷ ʜʝʨʝʚ, ʷʢʽ 

ʟʘʣʠʰʠʣʠʩʷ. ʈʦʢʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʫ ʟʽ ʩʧʨʠʷʪʣʠʚʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʪʝʧʣʘ ʪʘ ʚʦʣʦʛʠ 

ï 1891, 1902, 1924, 1931, 1944, 1957, 1966, 1971, 1982, 1988, 1994 ʪʘ 2007. ɿʽʩʪʘʚʣʝʥʥʷ ʢʨʠʚʠʭ 

ʨʘʜʽʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʫ ʜʫʙʘ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʪʘ ʢʨʠʚʠʭ ʜʠʥʘʤʽʢʠ ʦʧʘʜʽʚ ʽ ʪʝʤʧʝʨʘʪʫʨ, ʟ ʽʥʰʦʛʦ, 

ʟʘ 1945ï2014 ʨʨ. ʜʘʣʠ ʟʤʦʛʫ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ ʬʦʨʤʫʚʘʥʥʷ ʚʫʟʴʢʠʭ ʰʘʨʽʚ ʜʝʨʝʚʠʥʠ ʦʙʫʤʦʚʣʝʥʝ 

ʚʠʩʦʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʟʘ ʢʚʽʪʝʥʴ ï ʩʝʨʧʝʥʴ, ʪʝʧʣʠʤʠ ʘʙʦ, ʥʘʚʧʘʢʠ, ʭʦʣʦʜʥʠʤʠ ʟʠʤʘʤʠ ʪʘ 

ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʠʤʠ ʘʙʦ ʥʠʟʴʢʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʚ ʙʝʨʝʟʥʽ. ʊʝʤʧʝʨʘʪʫʨʘ ʙʝʨʝʟʥʷ ʻ 

ʚʘʞʣʠʚʦʶ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʰʘʨʽʚ ʜʝʨʝʚʠʥʠ, ʦʩʢʽʣʴʢʠ ʚ ʮʴʦʤʫ ʤʽʩʷʮʽ ʧʦʯʠʥʘʻʪʴʩʷ ʧʨʦʮʝʩ 

ʢʩʠʣʦʛʝʥʝʟʫ (ʨʠʩ. 1ï3). 

 
ʈʠʩ. 1 ï ɼʠʥʘʤʽʢʘ ʨʘʜʽʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʫ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʚ ʜʫʙʦʚʦʤʫ ʥʘʩʘʜʞʝʥʥʽ  

ʚ ʇʠʣʠʧʦʚʝʮʴʢʦʤʫ ʣʽʩʥʠʮʪʚʽ (ʢʚ. 2, ʚʠʜ. 5) 

0

0,5

1

1,5

2

2,5

3

1890 1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000 2010

ʈʦʢʠ

Z
R
,
 
ʤ
ʤ

ʈʽʯʥʘ ʜʝʨʝʚʠʥʘʇʽʟʥʷ ʜʝʨʝʚʠʥʘʈʘʥʥʷ ʜʝʨʝʚʠʥʘ



ʃɯʉɯɺʅʀʎʊɺʆ ɯ ɸɻʈʆʃɯʉʆʄɽʃɯʆʈɸʎɯʗ 

ʍʘʨʢʽʚ: ʋʢʨʅɼɯʃɻɸ, 2015. ï ɺʠʧ. 126 

 

204 

 
ʈʠʩ. 2 ï ɼʠʥʘʤʽʢʘ ʩʫʤ ʦʧʘʜʽʚ ʟʘ ʜʘʥʠʤʠ ɾʠʪʦʤʠʨʩʴʢʦʾ (1945ï2002 ʨʨ.) ʪʘ ʅʦʚʦʛʨʘʜ-ɺʦʣʠʥʩʴʢʦʾ  

(2003ï2014 ʨʨ.) ʤʝʪʝʦʩʪʘʥʮʽʡ 

 

 
ʈʠʩ. 3 ï ɼʠʥʘʤʽʢʘ ʪʝʤʧʝʨʘʪʫʨ ʟʘ ʜʘʥʠʤʠ ʅʦʚʦʛʨʘʜ-ɺʦʣʠʥʩʴʢʦʾ ʪʘ ɾʠʪʦʤʠʨʩʴʢʦʾ ʤʝʪʝʦʩʪʘʥʮʽʡ 

 

ʇʨʦʪʷʛʦʤ 1945ï1964 ʨʨ. ʚʽʜʭʠʣʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʚʽʜ ʥʦʨʤʠ ʙʫʣʠ ʥʝʛʘʪʠʚʥʠʤʠ. ʋ 

1965ï2004 ʨʨ. ʟʘʛʘʣʦʤ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʥʝʟʥʘʯʥʦ ʟʙʽʣʴʰʠʣʘʩʷ. ɺʠʥʷʪʢʦʤ ʻ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ 

ʥʦʨʤʠ ʟʠʤʦʚʠʭ ʦʧʘʜʽʚ, ʷʢʠʭ ʫ 2005ï2014 ʨʨ. ʩʪʘʻ ʥʘ 23 % ʙʽʣʴʰʝ, ʚʦʜʥʦʯʘʩ ʧʨʦʪʷʛʦʤ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʚʦʥʠ ʟʙʽʣʴʠhʣʠʩʷ ʣʠʰʝ ʥʘ 4 %. (ʪʘʙʣ. 1). 
ʊʘʙʣʠʮʷ 1  

ɺʽʜʭʠʣʝʥʥʷ ʩʫʤ ʦʧʘʜʽʚ  ̔ʪʝʤʧʝʨʘʪʫʨ ʚʽʜ ʥʦʨʤʠ  (1945ï2014 ʨʨ.) ʟʘ ʨʽʟʥʽ ʯʘʩʪʠʥʠ ʨʦʢʫ ʟʘ ʜʝʩʷʪʠʣʽʪʪʷʤʠ, % 

ʇʝʨʽʦʜ 
1945ï

1954 

1955ï

1964 

1965ï

1974 

1975ï

1984 

1985ï

1994 

1995ï

2004 

2005ï

2014 

ʉʫʤʘ ʦʧʘʜʽʚ 

ʨʽʢ -11 -4 +1 +6 -2 +4 +6 

IVïVIII ʤʽʩʷʮʽ -12 -5 +0,1 +11 +6 -4 +4 

ʟʠʤʘ -20 -5 +9 +1 -16 +6 +23 

ʉʝʨʝʜʥʽ ʪʝʤʧʝʨʘʪʫʨʠ 

ʨʽʢ -6 -6 -8 -4 -2 +5 +20 

IVïVIII ʤʽʩʷʮʽ +1 -2 -4 +5 -2 +2 +10 

ʟʠʤʘ -22 -6 -27 +4 +12 +15 +21 

III ʤʽʩʷʮʴ -90 -90 -34 +112 +79 +327 +521 
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ʋ 1995ï2014 ʨʨ. ʚʽʜʙʫʣʦʩʷ ʟʙʽʣʴʰʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʨʽʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ, 

ʪʝʤʧʝʨʘʪʫʨʠ ʟʘ ʢʚʽʪʝʥʴ-ʩʝʨʧʝʥʴ, ʟʠʤʦʚʠʭ  ̔ ʙʝʨʝʟʥʝʚʠʭ ʪʝʤʧʝʨʘʪʫʨ. ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʦʧʘʜʽʚ ʧʨʠʧʘʣʦ ʧʝʨʝʚʘʞʥʦ ʥʘ ʭʦʣʦʜʥʠʡ ʧʝʨʽʦʜ (ʜʠʚ. ʪʘʙʣ. 1).  

ʇ̔ ʜ ʯʘʩ ʧʦʨʽʚʥʷʥʥ ̫ ʪʝʤʧʝʨʘʪʫʨ ʟʘ 1945ï1954 ʨʨ. ʪʘ 2005ï2014 ʨʨ. ʚʠʷʚʣʝʥʦ, ʱʦ 

ʩʝʨʝʜʥʴʦʨʽʯʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʟʙʽʣʴʰʠʣʠʩʷ ʥʘ 1,9Üʉ, ʟʘ ʢʚʽʪʝʥʴ-ʩʝʨʧʝʥʴ ï ʥʘ 1,3Üʉ, ʟʠʤʦʚʽ ï ʥʘ 

1,7Üʉ, ʙʝʨʝʟʥʝʚʽ ï ʥʘ 2,74Üʉ. ɺʦʜʥʦʯʘʩ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘ ʨʽʢ ʟʙʽʣʴʰʠʣʘʩʷ ʥʘ 108 ʤʤ, ʘ ʟʘ 

ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ ʪʘ ʚʟʠʤʢʫ ï ʥʘ 55 ʪʘ 42 ʤʤ ʚʽʜʧʦʚʽʜʥʦ.  

ʂʦʨʝʣʷʮʽʡʥʠʤ ʘʥʘʣʽʟʦʤ ʚʠʷʚʣʝʥʦ ʟʚôʷʟʢʠ ʤʽʞ ʽʥʜʝʢʩʘʤʠ ʰʘʨʽʚ ʨʽʯʥʦʾ ʜʝʨʝʚʠʥʠ ʪʘ 

ʢʣʽʤʘʪʠʯʥʠʤʠ ʯʠʥʥʠʢʘʤʠ. ʊʝʤʧʝʨʘʪʫʨʠ ʤʝʥʰʦʶ ʤʽʨʦʶ ʦʙʤʝʞʫʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ʨʽʯʥʠʭ 

ʰʘʨʽʚ ʜʝʨʝʚʠʥʠ ʫ 2005ï2014 ʨʨ. ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʧʝʨʝʜʥʽʤʠ ʜʝʩʷʪʠʣʽʪʪʷʤʠ. ʇʨʦʪʷʛʦʤ 2005ï

2014 ʨʨ. ʟʠʤʦʚʽ ʦʧʘʜʠ ʟʥʘʯʫʱʝ ʥʝ ʚʧʣʠʥʫʣʠ ʥʘ ʧʨʠʨʽʩʪ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 1955ï1994 ʨʨ. (ʪʘʙʣ. 2). 

ɺʦʥʠ ʤʝʥʰʦʶ ʤʽʨʦʶ ʩʪʘʣʠ ʦʙʤʝʞʫʚʘʪʠ ʨʘʜʽʘʣʴʥʠʡ ʧʨʠʨʽʩʪ ʜʝʨʝʚ, ʦʩʢʽʣʴʢʠ ʾʭʥʷ ʢʽʣʴʢʽʩʪʴ 

ʟʙʽʣʴʰʠʣʘʩʷ ʥʘ 23 %. ʇʦʪʝʧʣʽʥʥʷ ʚ ʙʝʨʝʟʥʽ (ʜʠʚ. ʪʘʙʣ. 1) ʧʨʠʟʚʝʣʦ ʜʦ ʰʚʠʜʢʦʛʦ ʪʘʥʝʥʥʷ 

ʩʥʽʛʫ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʦʣʦʛʘ ʥʝ ʥʘʢʦʧʠʯʫʚʘʣʘʩʷ ʚ ˇʨʫʥʪʽ ʚ ʜʦʩʪʘʪʥʽʡ ʢʽʣʴʢʦʩʪʽ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʽʥʪʝʥʩʠʚʥʦʛʦ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ, ʱʦ ʧʦʟʠʪʠʚʥʦ ʥʝ ʚʧʣʠʥʫʣʦ ʥʘ ʨʘʜʽʘʣʴʥʠʡ ʧʨʠʨʽʩʪ ʜʝʨʝʚ.  
ʊʘʙʣʠʮʷ 2 

ʂʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʽʥʜʝʢʩʥʠʤʠ ʭʨʦʥʦʣʦʛʘʤʠ ʨʽʯʥʠʭ ʰʘʨʽʚ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʪʘ ʢʣʽʤʘʪʠʯʥʠʤʠ 

ʯʠʥʥʠʢʘʤʠ ʜʣʷ ʥʘʩʘʜʞʝʥʥʷ ʚ ʇʠʣʠʧʦʚʝʮʴʢʦʤʫ ʣʽʩʥʠʮʪʚʽ (ʚʠʜ. 2, ʢʚ. 5) 

ʂʣʽʤʘʪʠʯʥʽ 

ʯʠʥʥʠʢʠ 

S R A S R A S R A S R A 

1955ï2014 ʨʨ. 1955ï1974 ʨʨ. 1975ï1994 ʨʨ. 1995ï2014 ʨʨ. 

ʊʝʤʧʝʨʘʪʫʨʘ, Üʉ 

ʟʘ ʢʚʽʪʝʥʴ,  

ʟʘ ʯʝʨʚʝʥʴ, 

ʟʘ ʩʝʨʧʝʥʴ 
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-0,09 
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0,12 

0,75** 

0,42 

ʉʝʨʝʜʥʷ 

ʪʝʤʧʝʨʘʪʫʨʘ, Üʉ 

ʟʘ ʨʽʢ,  

ʟʘ ʢʚʽʪʝʥʴ ï 

ʩʝʨʧʝʥʴ 

ʟʘ ʙʝʨʝʟʝʥʴ ï 

ʚʝʨʝʩʝʥʴ 
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ʉʫʤʘ ʦʧʘʜʽʚ, ʤʤ 

ʟʘ ʩʽʯʝʥʴ 

ʟʘ ʚʝʨʝʩʝʥʴ 

ʟʘ ʨʽʢ 
ʟʘ ʢʚʽʪʝʥʴ ï 

ʩʝʨʧʝʥʴ 
ʟʘ ʙʝʨʝʟʝʥʴ ï
ʚʝʨʝʩʝʥʴ 
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ʇʨʠʤʽʪʢʠ: S ï STANDART-ʭʨʦʥʦʣʦʛʽʷ; R ï RESIDUAL-ʭʨʦʥʦʣʦʛʽʷ; A ï ARSTAN-ʭʨʦʥʦʣʦʛʽʷ;  
+
 ï ʟʥʘʯʫʱʽʩʪʴ ʥʘ ʨʽʚʥʽ 0,05; *ï ʟʥʘʯʫʱʽʩʪʴ ʥʘ ʨʽʚʥʽ 0,01; ** ï ʟʥʘʯʫʱʽʩʪʴ ʥʘ ʨʽʚʥʽ 0,01. 

 

ʈʽʟʢʝ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʩʪʘʣʦ ʧʨʠʯʠʥʦʶ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʜʫʙʦʚʠʭ 

ʥʘʩʘʜʞʝʥʴ, ʱʦ ʨʦʩʣʠ ʚ ʫʤʦʚʘʭ ʦʩʫʰʫʚʘʣʴʥʦʾ ʤʝʣʽʦʨʘʮʽʾ, ʧʨʦʚʝʜʝʥʦʾ ʚ 60-ʭ ʨʦʢʘʭ ʤʠʥʫʣʦʛʦ 

ʩʪʦʣʽʪʪʷ. ʇʨʦʚʝʜʝʥʝ ʩʧʝʮʽʘʣʽʩʪʘʤʠ ʜʝʨʞʣʽʩʛʦʩʧʽʚ ʫ 2003 ʨ. ʦʙʩʪʝʞʝʥʥʷ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ 

ɭʤʽʣʴʯʠʥʩɹʢʦʛʦ ʣʽʩʛʦʩʧʫ ɾʠʪʦʤʠʨʩʴʢʦʛʦ ʆʋʃʄɻ, ʷʢʽ ʧʝʨʝʙʫʚʘʶʪʴ ʧʽʜ ʚʧʣʠʚʦʤ 

ɾʫʞʝʣʴʩʴʢʦʾ ʤʝʣʽʦʨʘʪʠʚʥʦʾ ʩʠʩʪʝʤʠ, ʟʘʩʚʽʜʯʠʣʦ, ʱʦ ʚʥʘʩʣʽʜʦʢ ʧʨʦʚʝʜʝʥʥʷ ʤʝʣʽʦʨʘʪʠʚʥʠʭ 

ʨʦʙʽʪ ʚʽʜʙʫʣʦʩʴ ʽʩʪʦʪʥʝ ʧʦʣʽʧʰʝʥʥʷ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ʪʘ ʙʫʚ ʜʦʩʷʛʥʫʪʠʡ ʣʽʩʽʚʥʠʯʠʡ ʝʬʝʢʪ, 

ʧʨʦʪʝ ʧʽʩʣʷ ʧʨʠʧʠʥʝʥʥʷ ʨʦʙʽʪ ʟ ʜʦʛʣʷʜʫ ʟʘ ʦʩʫʰʫʚʘʣʴʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʩʪʘʥ ʥʘʩʘʜʞʝʥʴ 

ʧʦʛʽʨʰʠʚʩʷ. ɺ ʦʩʝʨʝʜʢʘʭ ʧʦʚʪʦʨʥʦʛʦ ʟʘʙʦʣʦʯʝʥʥʷ ʤʘʩʦʚʦ ʧʦʰʠʨʶʶʪʴʩʷ ʧʘʪʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ. 

ɿ ʤʦʤʝʥʪʫ ʧʫʩʢʫ ʙʽʣʴʰʦʩʪʽ ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʩʠʩʪʝʤ ʧʨʦʡʰʣʦ 10ï20 ʨʦʢʽʚ, ʘʣʝ ʚ ʦʩʪʘʥʥʽ 10ï15 

ʨʦʢʽʚ ʧʨʘʢʪʠʯʥʦ ʞʦʜʥʠʭ ʨʦʙʽʪ ʱʦʜʦ ʧʽʜʪʨʠʤʢʠ ʮʠʭ ʩʠʩʪʝʤ ʚ ʥʘʣʝʞʥʦʤʫ ʩʪʘʥʽ ʥʝ 

ʧʨʦʚʦʜʠʣʦʩʷ, ʪʦʤʫ ʚ ʨʷʜʽ ʤʽʩʮʴ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦʚʪʦʨʥʝ ʟʘʙʦʣʦʯʫʚʘʥʥʷ. ɺʦʥʦ ʥʝʛʘʪʠʚʥʦ 

ʚʧʣʠʚʘʻ ʥʘ ʩʪʘʥ ʥʘʩʘʜʞʝʥʴ ʚ ʤʽʩʮʷʭ, ʜʝ ˇʨʫʥʪʦʚʽ ʚʦʜʠ ʨʽʟʢʦ ʦʙʤʝʞʫʶʪʴ ʰʘʨ ˇʨʫʥʪʫ, 

ʜʦʩʪʫʧʥʠʡ ʜʣʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʨʝʥʝʚʠʭ ʩʠʩʪʝʤ ʽ, ʦʩʦʙʣʠʚʦ, ʥʘ ʩʪʘʥ ʧʨʠʩʪʠʛʘʶʯʠʭ, ʩʪʠʛʣʠʭ 
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ʪʘ ʧʝʨʝʩʪʽʡʥʠʭ ʥʘʩʘʜʞʝʥʴ, ʜʣʷ ʷʢʠʭ ʚʪʨʘʪʘ ʯʘʩʪʠʥʠ ʛʣʠʙʠʥʥʠʭ ʢʦʨʝʥʽʚ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ 

ʧʦʚʥʦʾ ʟʘʛʠʙʝʣʽ ʥʘʩʘʜʞʝʥʥʷ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʜʫʙʦʚʠʭ ʥʘʩʘʜʞʝʥʴ, ʦʩʢʽʣʴʢʠ ʜʫʙ ʨʦʟʚʠʚʘʻ 

ʧʦʪʫʞʥʽ ʛʣʠʙʦʢʽ ʢʦʨʝʥʝʚʽ ʩʠʩʪʝʤʠ ʽ ʥʝ ʟʜʘʪʥʠʡ ʧʝʨʝʬʦʨʤʫʚʘʪʠ ʾʭʥʽ ʬʫʥʢʮʽʾ ʫ ʨʘʟʽ ʟʤʽʥʠ 

ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ. ɿʘ ʢʘʥʘʣʘʤʠ ʩʚʦʛʦ ʯʘʩʫ ʧʨʦʚʦʜʠʣʠ ʜʦʛʣʷʜ: ʜʥʦ ʨʫʩʣʘ ʯʠʩʪʠʣʠ 

ʤʘʰʠʥʘʤʠ, ʫʪʨʠʤʫʚʘʣʠ ʨʝʤʦʥʪʥʽ ʙʨʠʛʘʜʠ ʢʘʥʘʣʽʚ, ʧʨʠʙʠʨʘʣʠ ʚʽʪʨʦʚʘʣʴʥʦ-ʙʫʨʝʣʦʤʥʽ ʡ ʩʫʭʽ 

ʜʝʨʝʚʘ, ʯʠʩʪʠʣʠ ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʜʥʦ ʢʘʥʘʣʽʚ, ʨʝʤʦʥʪʫʚʘʣʠ ʢʨʽʧʣʝʥʥʷ ʚʽʜʢʦʩʽʚ ʪʦʱʦ. 

ɺʠʧʘʩʘʥʥʷ ʢʦʨʽʚ ʥʘ ʩʭʠʣʘʭ ʢʘʥʘʣʽʚ ʜʦʧʦʤʘʛʘʣʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʾʭ ʚ ʥʘʣʝʞʥʦʤʫ ʩʪʘʥʽ. 

ʆʩʫʰʫʚʘʣʴʥʽ ʩʠʩʪʝʤʠ ʬʫʥʢʮʽʦʥʫʚʘʣʠ ʟʘʜʦʚʽʣʴʥʦ, ʘʣʝ ʬʽʥʘʥʩʫʚʘʥʥʷ ʥʘ ʾʭʥʻ ʫʪʨʠʤʘʥʥʷ 

ʟʤʝʥʰʠʣʦʩʷ, ʧʨʠʧʠʥʠʣʠ ʧʨʦʚʦʜʠʪʠ ʨʝʤʦʥʪʥʽ ʨʦʙʦʪʠ, ʧʨʦʚʦʜʠʣʠ ʣʠʰʝ ʜʦʛʣʷʜ ʟʘ ʢʘʥʘʣʘʤʠ ʪʘ 

ʢʘʚʘʣʴʻʨʘʤʠ ʰʣʷʭʦʤ ʚʠʨʫʙʘʥʥʷ ʜʝʨʝʚʥʦʾ ʨʦʩʣʠʥʥʦʩʪ ̔[1].  

ɼʠʥʘʤʽʢʫ ʽʥʜʝʢʩʽʚ ʨʽʯʥʦʾ ʜʝʨʝʚʠʥʠ ʪʘ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʫ ʩʚʝʨʜʣʦʚʠʥʽ ʉʫʩʣʠ-3 

ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩ. 4. ʄʽʥʽʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʪʘ ʨʘʜʽʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʫ 

ʚʠʟʥʘʯʝʥʽ ʫ 2005, 2008, 2011 ʨʨ. ʊʘʢʽ ʫʤʦʚʠ ʧʨʠʟʚʝʣʠ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʚʫʟʴʢʠʭ ʨʽʯʥʠʭ ʰʘʨʽʚ 

ʜʝʨʝʚʠʥʠ. ʋ 2006ï2007, 2012ï2014 ʨʨ. ʚʠʷʚʣʝʥʦ ʘʩʠʥʭʨʦʥʥʽʩʪʴ ʢʨʠʚʠʭ ʨʘʜʽʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʫ 

ʜʫʙʘ ʪʘ ʢʨʠʚʦʾ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ. ʅʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ, ʧʘʨʘʜʦʢʩʘʣʴʥʠʤ ʻ ʪʝ, ʱʦ ʚ ʮʽ ʨʦʢʠ 

ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʩʧʽʚʧʘʣʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʨʘʜʽʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʫ ʜʫʙʘ 

ʟʚʠʯʘʡʥʦʛʦ (ʜʠʚ. ʨʠʩ. 4). ʇʨʦʪʝ, ʬʦʨʤʫʚʘʥʥʷ ʰʠʨʦʢʠʭ ʰʘʨʽʚ ʨʽʯʥʦʾ ʜʝʨʝʚʠʥʠ ʩʪʘʣʦ ʥʘʩʣʽʜʢʦʤ 

ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, ʱʦ ʻ ʩʧʨʠʷʪʣʠʚʠʤ ʜʣʷ ʧʨʠʨʦʩʪʫ 

ʜʝʨʝʚ ʫ 2012ï2014 ʨʨ. (ʨʠʩ. 2, 3, 4). 

 
 

ʈʠʩ. 4 ï ɼʠʥʘʤʽʢʘ ʽʥʜʝʢʩʥʦʾ ʜʝʨʝʚʥʦ-ʢʽʣʴʮʝʚʦʾ ʭʨʦʥʦʣʦʛʽʾ STANDART ʪʘ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ  

ʫ ʩʚʝʨʜʣʦʚʠʥʽ ʉʫʩʣʠ-3 

 

ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʽʥʜʝʢʩʽʚ ʜʝʨʝʚʥʦ-ʢʽʣʴʮʝʚʠʭ ʭʨʦʥʦʣʦʛʽʡ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʚʠʷʚʠʚ 

ʟʥʘʯʫʱʽ ʟʚôʷʟʢʠ ʟ ʨʽʚʥʷʤʠ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʫ ʩʪʚʦʨʽ ʉʫʩʣʠ-3 ʽʟ ʩʽʯʥʷ ʜʦ ʣʠʧʥʷ (ʪʘʙʣ. 3), ʱʦ ʜʘʣʦ 

ʤʦʞʣʠʚʽʩʪʴ ʦʙʯʠʩʣʠʪʠ ʨʝʛʨʝʩʽʡʥʫ ʤʦʜʝʣʴ (ʨʠʩ. 5). ʅʘʡʪʽʩʥʽʰʽ ʟʚʦʨʦʪʥʽ ʟʚôʷʟʢʠ ʟʥʘʡʜʝʥʦ ʤʽʞ 

ʽʥʜʝʢʩʥʠʤʠ ʭʨʦʥʦʣʦʛʽʷʤʠ ʪʘ ʨʽʚʥʝʤ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʟʘ ʣʶʪʠʡ ʪʘ ʙʝʨʝʟʝʥʴ ʤʽʩʷʮʽ (ʜʠʚ. ʪʘʙʣ. 3). 

ɿʚôʷʟʢʠ ʤʽʞ ʽʥʜʝʢʩʥʦʶ ʜʝʨʝʚʥʦ-ʢʽʣʴʮʝʚʦʶ ʭʨʦʥʦʣʦʛʽʻʶ ARSTAN ʪʘ ʨʽʚʥʝʤ ʨ̌ʫʥʪʦʚʠʭ 

ʚʦʜ ʧʨʦʪʷʛʦʤ ʣʶʪʦʛʦ ʦʧʠʩʘʥʦ ʢʨʠʚʦʶ ʪʨʝʪʴʦʛʦ ʧʦʨʷʜʢʫ ʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 5. ʈʝʛʨʝʩʽʡʥʝ 

ʨʽʚʥʷʥʥʷ ʻ ʟʥʘʯʫʱʠʤ ʥʘ ʨʽʚʥʽ 0,001 (R2 = 0,71; Ǽ = 0,84, tʬʘʢʪ. = 5,20, tʪʝʦʨ. = 4,44) ʜʣʷ 

ʥʘʩʘʜʞʝʥʥʷ, ʱʦ ʨʦʩʪʝ ʚ ʇʠʣʠʧʦʚʝʮʴʢʦʤʫ ʣʽʩʥʠʮʪʚʽ (ʢʚ. 2, ʚʠʜ. 5) (ʨʠʩ. 5). 
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ʊʨʘʚʝʥʴ ʏʝʨʚʝʥʴ IV-VIII
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ʊʘʙʣʠʮʷ 3  

ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʤʽʞ ʽʥʜʝʢʩʥʠʤʠ ʭʨʦʥʦʣʦʛʽʷʤʠ ʨʽʯʥʠʭ ʰʘʨʽʚ ʜʫʙʘ ʪʘ ʨʽʚʥʷʤʠ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʚ 

ʩʚʝʨʜʣʦʚʠʥʽ ʉʫʩʣʠ-3 

ʇʝʨʽʦʜ STANDART RRSIDUAL ARSTAN 

2002ï2014 ʨʨ. 

ʉʽʯʝʥʴ -0,55 -0,24 -0,65
+
 

ʃʶʪʠʡ -0,68
+
 -0,27 -0,75

+
 

ɹʝʨʝʟʝʥʴ -0,63
+
 -0,33 -0,70

+
 

ʂʚʽʪʝʥʴ -0,48 -0,21 -0,56
+
 

ʊʨʘʚʝʥʴ -0,47 -0,20 -0,55
+
 

ʏʝʨʚʝʥʴ -0,52 -0,27 -0,61
+
 

2002ï2013 ʨʨ. 

ʃʠʧʝʥʴ -0,55 -0,27 -0,62
+
 

ʇʨʠʤʽʪʢʘ. 
+ 
ï ʟʥʘʯʫʱʽʩʪʴ ʥʘ ʨʽʚʥʽ 0,05. 

 

 
ʈʠʩ. 5 ï ɿʘʣʝʞʥʽʩʪʴ ʜʝʨʝʚʥʦ-ʢʽʣʴʮʝʚʦʾ ʭʨʦʥʦʣʦʛʽʾ ARSTAN ʚʽʜ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʧʨʦʪʷʛʦʤ ʣʶʪʦʛʦ  

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʽʥʜʝʢʩʘʤʠ ʨʘʜʽʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʫ ʜʫʙʘ ʪʘ ʨʽʚʥʷʤʠ ˇʨʫʥʪʦʚʠʭ 

ʚʦʜ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʝʛʘʪʠʚʥʠʡ ʧʣʠʚ ʧʽʜʚʠʱʝʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʥʘ ʧʨʠʨʽʩʪ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ, 

ʦʩʦʙʣʠʚʦ ʧʨʦʪʷʛʦʤ ʣʶʪʦʛʦ ï ʙʝʨʝʟʥʷ.  

ʗʩʝʥ ʟʚʠʯʘʡʥʠʡ. ɿʙʽʣʴʰʝʥʥʷ ʪʨʝʥʜʫ ʨʘʜʽʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʫ ʷʩʝʥʘ ʚʠʟʥʘʯʘʣʠ ʚ 1938ï1960 

ʨʨ., ʫ ʥʘʩʪʫʧʥʽ 1961ï2014 ʨʨ. ʚʽʜʙʫʣʦʩʷ ʟʤʝʥʰʝʥʥʷ ʨʘʜʽʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʫ. ʇʨʦʪʝ ʚ 1961 ʨ. 

ʚʽʜʙʫʣʦʩʷ ʨʽʟʢʝ ʟʙʽʣʴʰʝʥʥʷ ʧʨʠʨʦʩʪʫ, ʧʽʩʣʷ ʯʦʛʦ ʚʽʜʟʥʘʯʝʥʦ ʬʦʨʤʫʚʘʥʥʷ ʤʝʥʰʠʭ ʰʘʨʽʚ 

ʨʘʥʥʴʦʾ, ʧʽʟʥʴʦʾ ʪʘ ʨʽʯʥʦʾ ʜʝʨʝʚʠʥʠ. ɺʠʷʚʣʝʥʦ ʨʦʢʠ ʤʽʥʽʤʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʫ: 1943, 1946, 1952, 

1958, 1964, 1968, 1974, 1977, 1979, 1983, 1989, 1989, 1993, 1996, 2000, 2007, 2011. ʈʘʜʽʘʣʴʥʠʡ 

ʧʨʠʨʽʩʪ ʜʝʨʝʚ ʫ 1958, 1964, 1968, 1974, 1977, 1983, 1989, 1993, 2007 ʨʨ. ʦʙʤʝʞʫʚʘʣʘ ʚʠʩʦʢʘ 

ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘ ʨʽʢ ʪʘ ʚʝʛʝʪʘʮʽʶ, ʘ ʫ 2011 ʨ. ï ʪʽʣʴʢʠ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ. ʄʽʥʽʤʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʣʽʤʽʪʫʚʘʣʘ ʧʨʠʨʽʩʪ ʫ 1946 ʪʘ 2000 ʨʨ., ʘ ʚ 1996 ʨ. ʚʫʟʴʢʽ ʰʘʨʠ ʚʩʽʭ ʚʠʜʽʚ 

ʜʝʨʝʚʠʥʠ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʚʥʘʩʣʽʜʦʢ ʭʦʣʦʜʥʦʾ ʟʠʤʠ (ʨʠʩ. 2ï3, 6). ʊʦʙʪʦ ʙʽʣʴʰʽʩʪʴ ʤʽʥʽʤʫʤʽʚ 

ʨʘʜʽʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʫ ʷʩʝʥʘ ʭʘʨʘʢʪʝʨʥʽ ʚ ʥʘʜʟʚʠʯʘʡʥʦ ʚʦʣʦʛʽ ʨʦʢʠ.  
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ʈʷʜ1 ʇʦʣʠʥʦʤʠʘʣʴʥʳʡ (ʈʷʜ1)
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ʈʠʩ. 6 ï ɼʠʥʘʤʽʢʘ ʨʘʜʽʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʫ ʷʩʝʥʘ ʟʚʠʯʘʡʥʦʛʦ ʚ ʥʘʩʘʜʞʝʥʥʽ, ʷʢʝ ʨʦʩʪʝ  

ʚ ʗʨʫʥʩʴʢʦʤʫ ʣʽʩʥʠʮʪʚʽ (ʢʚ. 68, ʚʠʜ. 9) 

 

ʈʦʢʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʫ ï 1941, 1945, 1960, 1970, 1975, 1980, 1988, 1991, 1998, 

2001, 2009 ï ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʧʨʠʷʪʣʠʚʠʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ ʪʝʧʣʘ ʪʘ ʚʦʣʦʛʠ (ʨʠʩ. 2ï3; 6). 

ʂʦʨʝʣʷʮʽʡʥʠʤ ʘʥʘʣʽʟʦʤ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʘʜʽʘʣʴʥʠʡ ʧʨʠʨʽʩʪ ʷʩʝʥʘ ʚ 1955ï2014 ʨʨ. 

ʦʙʤʝʞʫʚʘʣʠ ʪʝʤʧʝʨʘʪʫʨʠ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ (ʪʘʙʣ. 4), ʱʦ ʻ ʟʘʢʦʥʦʤʽʨʥʠʤ ʜʣʷ ʥʘʩʘʜʞʝʥʴ, 

ʷʢʽ ʨʦʩʪʫʪʴ ʫ ʚʦʣʦʛʠʭ ʫʤʦʚʘʭ. ɯʟ ʟʨʦʩʪʘʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʪʨʝʥʜʫ ʟʚôʷʟʦʢ ʟ ʪʝʤʧʝʨʘʪʫʨʘʤʠ 

ʜʝʱʦ ʟʤʝʥʰʠʚʩʷ, ʘʣʝ ʩʪʘʚ ʟʥʘʯʫʱʠʤ ʚʧʣʠʚ ʦʧʘʜʽʚ ʥʘ ʧʨʠʨʽʩʪ ʧʨʦʪʷʛʦʤ ʙʝʨʝʟʝʥʷ ï ʚʝʨʝʩʥʷ ʚ 

1995ï2014 ʨʨ. ʋ 1955ï1974 ʨʨ. ʥʘʜʟʚʠʯʘʡʥʦ ʭʦʣʦʜʥʽ ʟʠʤʠ ʦʙʤʝʞʫʚʘʣʠ ʨʘʜʽʘʣʴʥʠʡ ʧʨʠʨʽʩʪ 

ʷʩʝʥʘ (ʜʠʚ. ʨʠʩ. 3, ʪʘʙʣ. 1, 4). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ 1995ï2014 ʨʨ. ʢʣʽʤʘʪʠʯʥʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʱʦ 

ʥʘʡʙʽʣʴʰʝ ʦʙʤʝʞʫʚʘʣʠ ʨʘʜʽʘʣʴʥʠʡ ʧʨʠʨʽʩʪ ʷʩʝʥʘ, ʙʫʣʠ ʪʝʤʧʝʨʘʪʫʨʠ ʟʘ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ, 

ʚʟʠʤʢʫ ʪʘ ʨʘʥʥʴʦʶ ʚʝʩʥʦʶ, ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ (ʜʠʚ. ʪʘʙʣ. 1). ʋ 1995ï 

2014 ʨʨ. ʚʽʜʙʫʚʘʣʦʩʷ ʟʙʽʣʴʰʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʰʘʨʽʚ ʨʽʯʥʦʾ ʜʝʨʝʚʠʥʠ ʚʽʜ 

ʢʣʽʤʘʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 1955ï1994 ʨʨ., ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʦʩʣʘʙʣʝʥʥʷ ʷʩʝʥʝʚʦʛʦ 

ʜʝʨʝʚʦʩʪʘʥʫ. 

ʇʨʦʪʷʛʦʤ 2006ï2007 ʨʨ. ʚʽʜʙʫʚʘʣʦʩʷ ʟʥʠʞʝʥʥʷ ʨʘʜʽʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʫ ʜʝʨʝʚ ʥʘ ʬʦʥʽ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ (ʨʠʩ. 7). ʋ 2007 ʨ. ʚʽʜʙʫʣʦʩʷ ʚʩʠʭʘʥʥʷ ʜʝʨʝʚ, ʱʦ ʚ ʥʘʩʪʫʧʥʽ 

ʨʦʢʠ (2008ï2009) ʚʠʢʣʠʢʘʣʦ ʟʙʽʣʴʰʝʥʥʷ ʨʘʜʽʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʫ ʟʘ ʨʘʭʫʥʦʢ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ 

ʞʠʚʣʝʥʥʷ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʩʚʽʪʣʦʚʠʭ ʫʤʦʚ. 

ɯʟ ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʧʦʛʽʨʰʫʻʪʴʩʷ ʨʘʜʽʘʣʴʥʠʡ ʧʨʠʨʽʩʪ ʷʩʝʥʘ (ʜʠʚ. ʨʠʩ. 7). 

ʆʩʦʙʣʠʚʦ ʚʠʩʦʢʠʤ ʨʽʚʝʥʴ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʙʫʚ ʫ 2010ï2011 ʨʨ. ʎʝ ʷʚʠʱʝ ʙʫʣʦ ʧʦʚôʷʟʘʥʝ ʟ 

ʪʝʧʣʠʤʠ ʟʠʤʘʤʠ ʪʘ ʚʠʩʦʢʠʤʠ ʙʝʨʝʟʥʝʚʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʽʜʙʫʣʘʩʷ ʜʝʧʨʝʩʽʷ 

ʨʘʜʽʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʫ ʜʝʨʝʚ. ʋ 2011 ʨ. ʨʝʻʩʪʨʫʚʘʣʠ ʤʘʩʦʚʝ ʚʩʠʭʘʥʥʷ ʜʝʨʝʚ, ʱʦ ʩʧʨʷʣʦ, ʩʚʦʻʶ 

ʯʝʨʛʦʶ, ʬʦʨʤʫʚʘʥʥʶ ʰʠʨʦʢʠʭ ʰʘʨʽʚ ʨʽʯʥʦʾ ʜʝʨʝʚʠʥʠ ʫ 2014 ʨ. ʜʣʷ ʜʝʨʝʚ, ʷʢʽ ʟʘʣʠʰʠʣʠʩʷ. 

ɺʩʠʭʘʥʥʷ ʢʨʦʥ ʤʦʛʣʦ ʧʨʠʟʚʝʩʪʠ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʰʠʨʦʢʠʭ ʰʘʨʽʚ ʨʽʯʥʦʾ ʜʝʨʝʚʠʥʠ, ʦʩʢʽʣʴʢʠ 

ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʙʨʘʣʠ ʫʯʘʩʪʴ ʫ ʧʨʦʜʫʢʫʚʘʥʥʽ ʬʽʪʦʤʘʩʠ ʢʨʦʥʠ, ʫ ʟʚôʷʟʢʫ ʟʽ ʟʤʝʥʰʝʥʥʷʤ 

ʤʘʩʠ ʢʨʦʥʠ ʚʟʷʣʠ ʫʯʘʩʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʰʘʨʽʚ ʨʽʯʥʦʾ ʜʝʨʝʚʠʥʠ. ʊʦʙʪʦ ʨʘʜʽʘʣʴʥʠʡ ʧʨʠʨʽʩʪ 

ʷʩʝʥʘ ʟʙʽʣʴʰʠʚʩʷ ʧʝʨʝʜ ʚʩʠʭʘʥʥʷʤ ʜʝʨʝʚ.  
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ʊʘʙʣʠʮʷ 4 

ʂʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʽʥʜʝʢʩʥʠʤʠ ʭʨʦʥʦʣʦʛʘʤʠ ʨʽʯʥʠʭ ʰʘʨʽʚ ʷʩʝʥʘ ʟʚʠʯʘʡʥʦʛʦ ʚ ʥʘʩʘʜʞʝʥʥʽ, 

ʱʦ ʨʦʩʪʝ ʚ ʗʨʫʥʩʴʢʦʤʫ ʣʽʩʥʠʮʪʚʽ (ʚʠʜ. 68, ʢʚ. 9) 

ʂʣʽʤʘʪʠʯʥʽ 

ʯʠʥʥʠʢʠ 

S R A S R A S R A S R A 

1955ï2014 ʨʨ. 1955ï1974 ʨʨ. 1975ï1994 ʨʨ. 1995ï2014 ʨʨ. 

ʊʝʤʧʝʨʘʪʫʨʘ, Üʉ  

ʟʘ ʩʽʯʝʥʴ 

ʟʘ ʢʚʽʪʝʥʴ 

ʟʘ ʪʨʘʚʝʥʴ 

ʟʘ ʣʠʧʝʥʴ 

ʟʘ ʩʝʨʧʝʥʴ 

ʟʘ ʣʠʩʪʦʧʘʜ 

0,10 

-0,40* 

-0,43* 

-0,02 

-0,29
+
 

-0,35
+
 

0,06 

-0,28* 

-0,40* 

0,11 

-0,19 

-0,22 

0,16 

-0,38* 

-0,44* 

0,02 

-0,23 

-0,28
+
 

0,58
+
 

-0,27 

-0,14 

0,37 

0,11 

-0,45 

0,25 

-0,36 

-0,35 

0,28 

0,12 

-0,45 

0,55
+
 

-0,28 

-0,24 

0,37 

0,14 

-0,34 

0,02 

-0,34 

-0,57
+
 

0,58
+
 

-0,03 

0,13 

-0,03 

-0,13 

-0,46 

0,44 

-0,18 

0,12 

0,15 

-0,35 

-0,57
+
 

0,41 

0,01 

0,13 

0,11 

0,02 

-0,55
+
 

-0,18 

-0,49 

-0,54
+
 

0,13 

-0,05 

-0,28 

0,02 

-0,29 

-0,25 

0,15 

0,02 

-0,52
+
 

-0,06 

-0,49 

-0,50 

ʉʝʨʝʜʥʷ 

ʪʝʤʧʝʨʘʪʫʨʘ, Üʉ  

ʟʘ ʨʽʢ 

ʟʘ ʢʚʽʪʝʥʴ ï 

ʩʝʨʧʝʥʴ 

ʟʘ ʙʝʨʝʟʝʥʴ ï

ʚʝʨʝʩʝʥʴ 

-0,32
+ 

 

-0,41*
 

 

-0,40* 

-0,28
+ 

 

-0,31+ 

 

-0,27
+
 

-0,25 

 

-0,36*
 

 

-0,35* 

0,13 

 

0,00 

 

-0,05 

-0,31 

 

-0,20 

 

-0,19 

0,10 

 

-0,01 

 

-0,09 

0,01 

 

-0,16 

 

-0,06 

-0,12 

 

-0,26 

 

-0,17 

0,12 

 

-0,22 

 

-0,02 

-0,35 

 

-0,47 

 

-0,41 

-0,17 

 

-0,27 

 

-0,21 

-0,33 

 

-0,42 

 

-0,34 

ʉʫʤʘ ʦʧʘʜʽʚ, ʤʤ 

ʟʘ ʙʝʨʝʟʝʥʴ ï 

ʚʝʨʝʩʝʥʴ 

ʟʘ ʢʚʽʪʝʥʴ ï

ʯʝʨʚʝʥʴ 

-0,06 

 

0,00 

0,02 

 

0,24 

-0,02 

 

0,09 

-0,09 

 

0,05 

-0,06 

 

0,40 

-0,09 

 

0,15 

0,02 

 

0,18 

-0,21 

 

-0,02 

0,16 

 

0,31 

0,36 

 

0,27 

0,57
+ 

 

0,58
+
 

0,41 

 

0,35 

ʇʨʠʤʽʪʢʠ: S ï STANDART-ʭʨʦʥʦʣʦʛʽʷ; R ï RESIDUAL-ʭʨʦʥʦʣʦʛʽʷ; A ï ARSTAN-ʭʨʦʥʦʣʦʛʽʷ;  
+
 ï ʟʥʘʯʫʱʽʩʪʴ ʥʘ ʨʽʚʥʽ 0,05; *ï ʟʥʘʯʫʱʽʩʪʴ ʥʘ 0,01 ʨʽʚʥʽ. 

 

 
 

ʈʠʩ. 7 ï ɼʠʥʘʤʽʢʘ ʽʥʜʝʢʩʥʦʾ ʜʝʨʝʚʥʦ-ʢʽʣʴʮʝʚʦʾ ʭʨʦʥʦʣʦʛʽʾ STANDART ʪʘ ʨʽʚʥʽʚ ˇʨʫʥʪʦʚʠʭ ʚʦʜ  

ʫ ʩʚʝʨʜʣʦʚʠʥʽ ʇʠʣʠʧʦʚʠʯʽ 

 

ʂʦʨʝʣʷʮʽʡʥʠʤ ʘʥʘʣʽʟʦʤ ʤʽʞ ʽʥʜʝʢʩʘʤʠ ʨʘʜʽʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʫ ʷʩʝʥʘ ʪʘ ʨʽʚʥʷʤʠ ˇʨʫʥʪʦʚʠʭ 
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ʚʦʜ ʜʣʷ ʘʥʘʣʽʟʫ. ʗʢ ʯʠʥʥʠʢ ʬʽʟʽʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʜʝʨʝʚ, ʦʙʫʤʦʚʣʝʥʠʡ ʨʽʯʥʠʤ ʢʦʣʠʚʘʥʥʷʤ 

ʧʨʠʨʦʩʪʫ, ʨʦʟʛʣʷʥʫʪʦ ʢʦʝʬʽʮʽʻʥʪ ʯʫʪʣʠʚʦʩʪʽ, ʷʢʠʡ ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ -1 ʜʦ +1. ʋ 

ʩʪʽʡʢʦʤʫ ʩʪʘʥʽ ʚʽʥ ʙʣʠʟʴʢʠʡ ʜʦ 0, ʟʙʽʣʴʰʝʥʥʷ ʘʤʧʣʽʪʫʜʠ ʢʦʣʠʚʘʥʴ ʚʽʜʧʦʚʽʜʘʻ ʟʤʝʥʰʝʥʥʶ 

ʩʪʽʡʢʦʩʪʽ ʪʘ ʟʙʽʣʴʰʝʥʥʶ ʚʽʨʦʛʽʜʥʦʩʪʽ ʚʠʭʦʜʫ ʢʦʣʠʚʘʥʴ ʟʘ ʜʝʷʢʠʡ ʧʦʨʦʛʦʚʠʡ ʨʽʚʝʥʴ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʚʩʠʭʘʥʥʶ ʜʝʨʝʚʘ [8]. ʇʦʨʽʚʥʷʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʯʫʪʣʠʚʦʩʪʽ ʷʩʝʥʘ (0,228) ʪʘ ʜʫʙʘ 

(0,214) ʩʚʽʜʯʘʪʴ ʧʨʦ ʤʝʥʰʫ ʬʽʟʽʦʣʦʛʽʯʥʫ ʩʪʽʡʢʽʩʪʴ ʷʩʝʥʘ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʫʙʦʤ. 

ɺʠʩʥʦʚʢʠ: 

1. ʋʩʠʭʘʥʥʷ ʷʩʝʥʝʚʠʭ ʥʘʩʘʜʞʝʥʴ ʥʘʜʟʚʠʯʘʡʥʦ ʚʠʩʦʢʠʤʠ ʪʝʤʧʘʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʟʚôʷʟʢʫ 

ʽʟ ʧʦʩʫʭʘʤʠ ʚ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ, ʚʠʩʦʢʠʤʠ ʟʠʤʦʚʠʤʠ ʪʘ ʨʘʥʥʴʦʚʝʩʥʷʥʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ, ʘ 

ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʥʷʤ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʦʩʣʘʙʣʝʥʥʷ ʜʝʨʝʚʦʩʪʘʥʽʚ ʽ 

ʟʘʭʚʦʨʶʚʘʥʴ ʜʝʨʝʚ ʢʦʨʝʥʝʚʦʶ ʛʥʠʣʣʶ. ʇʨʦʪʷʛʦʤ 2013ï2014 ʨʨ. ʥʘ ʜʦʩʣʽʜʥʽʡ ʜʽʣʷʥʮʽ ʚʩʦʭʣʦ 

ʜʦ 90 % ʜʝʨʝʚ. 

2. ʋ 2011ï2014 ʨʨ. ʜʝʨʝʚʘ Quercus robur L. ʘʜʘʧʪʫʚʘʣʠʩʷ ʜʦ ʟʤʽʥ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ Fraxinus excelsior L., ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʧʽʜʚʠʱʝʥʥʷ 

ʨʘʜʽʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʫ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ. ʈʦʟʨʦʙʣʝʥʦ ʨʝʛʨʝʩʽʡʥʫ ʤʦʜʝʣʴ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʟʚôʷʟʦʢ ʤʽʞ ʨʘʜʽʘʣʴʥʠʤ ʧʨʠʨʦʩʪʦʤ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʽ ʨʽʚʥʝʤ ˇʨʫʥʪʦʚʠʭ ʚʦʜ. 

3. ʂʣʽʤʘʪʠʯʥʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʷʢʽ ʥʘʡʙʽʣʴʰʝ ʦʙʤʝʞʫʶʪʴ ʨʘʜʽʘʣʴʥʠʡ ʧʨʠʨʽʩʪ ʷʩʝʥʘ 

ʟʚʠʯʘʡʥʦʛʦ ʪʘ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ, ʻ ʚʠʩʦʢʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʧʝʨʽʦʜ ʚʝʛʝʪʘʮʽʾ, ʨʘʥʥʴʦʾ ʚʝʩʥʠ ʪʘ 

ʚʟʠʤʢʫ ʽ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʧʨʦʪʷʛʦʤ ʭʦʣʦʜʥʦʛʦ ʧʝʨʽʦʜʫ ʥʘ ʬʦʥʽ ʚʽʜʣʠʛ, ʱʦ ʥʝ 

ʩʧʨʠʷʻ ʚʦʣʦʛʦʥʘʢʦʧʠʯʝʥʥʶ ˇʨʫʥʪʽʚ.  
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RADIAL INCREMENT OF OAK AND ASH TREES AS INDICATOR OF FOREST ECOSYSTEMS 

CONDITION IN NOVOGRAD-VOLYNSKY PHYSIOGRAPHIC REGION 

1. Ukrainian Research Institute of Forestry and Forest Melioration named after G. ʄ. Vysotsky 

2. State Enterprise çNovograd-Volynsky Forestryè 

Results of dendroclimatic and dendroindicative research of oak and ash stands in Novograd-Volynsky 

physiographic region are presented. Quercus robur L. trees adapted to change of groundwater level in contrast to 

Fraxinus excelsior L trees. Dynamic of the tree radial increment confirms this. Increase of groundwater level in places 

of ash stands growing together with droughts during vegetation period and warm winters have caused tree diseases with 

root decay and drying ash trees. Drying out of Fraxinus excelsior L. trees occur very quickly. In 2013ï2014, up to 90 % 

of trees were dried out on the sample plot. Increase of temperature, especially during vegetation, early spring and 
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increace of precipitation during cold period are cilimatic factors limiting tree radial increment. Regression model was 

developed providing a relationship between the oak radial increment and groundwater level.  

K e y w o r d s : radial growth, Quercus robur L., Fraxinus excelsior L., climate, groundwater level. 
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ʀʅɼʀʂɸʊʆʈ ʉʆʉʊʆʗʅʀʗ ʃɽʉʅʓʍ ʕʂʆʉʀʉʊɽʄ ɺ ʋʉʃʆɺʀʗʍ ʅʆɺʆɻʈɸɼ-ɺʆʃʓʅʉʂʆɻʆ ʌʀɿʀʂʆ-

ɻɽʆɻʈɸʌʀʏɽʉʂʆɻʆ ʈɸʁʆʅɸ 

1. ʋʢʨʘʠʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʮʠʠ ʠʤ. 

ɻ. ʅ. ɺʳʩʦʮʢʦʛʦ  

2. ɻʇ çʅʦʚʦʛʨʘʜ-ɺʦʣʳʥʩʢʦʝ ʣʝʩʥʦʝ ʭʦʟʷʡʩʪʚʦè 

ʇʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʜʝʥʜʨʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠ ʜʝʥʜʨʦʠʥʜʠʢʘʮʠʦʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʜʫʙʦʚʳʭ ʠ 

ʷʩʝʥʝʚʭr ʥʘʩʘʞʜʝʥʠʡ ʚ ʅʦʚʦʛʨʘʜ-ɺʦʣʳʥʩʢʦʤ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ ʨʘʡʦʥʝ. ʆʧʨʝʜʝʣʝʥʦ, ʯʪʦ ʚ 2011ï2014 ʛʛ. 

Quercus robur L. ʘʜʘʧʪʠʨʦʚʘʣʩʷ ʢ ʠʟʤʝʥʝʥʠʷʤ ʫʨʦʚʥʷ ˇʨʫʥʪʦʚʳʭ ʚʦʜ ʚ ʦʪʣʠʯʠʝ ʦʪ Fraxinus excelsior L. ʆʙ ʵʪʦʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʜʠʥʘʤʠʢʘ ʨʘʜʠʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʘ ʜʝʨʝʚʴʝʚ. ʇʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚ ʤʝʩʪʘʭ 

ʧʨʦʠʟʨʘʩʪʘʥʠʷ ʷʩʝʥʝʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʥʘʨʷʜʫ ʩ ʟʘʩʫʭʘʤʠ ʚ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʘ ʠ ʪʝʧʣʳʤʠ ʟʠʤʘʤʠ 

ʧʨʠʚʝʣʦ ʢ ʟʘʙʦʣʝʚʘʥʠʷʤ ʜʝʨʝʚʴʝʚ, ʚ ʦʩʥʦʚʥʦʤ, ʢʦʨʥʝʚʦʡ ʛʥʠʣʴʶ ʠ ʠʭ ʫʩʳʭʘʥʠʶ. ʋʩʳʭʘʥʠʝ ʜʝʨʝʚʴʝʚ Fraxinus 

excelsior L  ʧʨʦʠʩʭʦʜʠʪ ʯʨʝʟʚʳʯʘʡʥʦ ʚʳʩʦʢʠʤʠ ʪʝʤʧʘʤʠ. ɺ ʪʝʯʝʥʠʝ 2013ï2014 ʛʛ. ʥʘ ʧʨʦʙʥʦʡ ʧʣʦʱʘʜʠ ʫʩʦʭʣʦ 

ʜʦ 90 % ʜʝʨʝʚʴʝʚ. ʂʣʠʤʘʪʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʢʦʪʦʨʳʝ ʥʘʠʙʦʣʝʝ ʩʠʣʴʥʦ ʦʛʨʘʥʠʯʠʚʘʶʪ ʨʘʜʠʘʣʴʥʳʡ ʧʨʠʨʦʩʪ 

ʷʩʝʥʷ ʦʙʳʢʥʦʚʝʥʥʦʛʦ ʠ ʜʫʙʘ ʦʙʳʢʥʦʚʝʥʥʦʛʦ, ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ, ʨʘʥʥʝʡ 

ʚʝʩʥʦʡ ʠ ʟʠʤʦʡ, ʘ ʪʘʢʞʝ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʚ ʪʝʯʝʥʠʝ ʭʦʣʦʜʥʦʛʦ ʧʝʨʠʦʜʘ. ʈʘʟʨʘʙʦʪʘʥʘ 

ʨʝʛʨʝʩʩʠʦʥʥʘʷ ʤʦʜʝʣʴ, ʢʦʪʦʨʘʷ ʦʪʨʘʞʘʝʪ ʩʚʷʟʴ ʤʝʞʜʫ ʨʘʜʠʘʣʴʥʳʤ ʧʨʠʨʦʩʪʦʤ ʠ ʫʨʦʚʥʝʤ ʛʨʫʥʪʦʚʳʭ ʚʦʜ.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʘʜʠʘʣʴʥʳʡ ʧʨʠʨʦʩʪ, Quercus robur L., Fraxinus excelsior L., ʢʣʠʤʘʪ, ʫʨʦʚʝʥʴ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ. 
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ʊ. ɺ. ʇɸʈʇɸʅ, ɺ. ɼ. ɻʋɼʀʄɸ
*
 

ʇʈʀʈʆɼʅʆ-ɸʅʊʈʆʇʆɻɽʅʅɯ ɿʄɯʅʀ ɺ ɻɯʈʉʔʂʀʍ ʃɯʉʆɺʀʍ ɽʂʆʉʀʉʊɽʄɸʍ 

ʋʂʈɸɰʅʉʔʂʀʍ ʂɸʈʇɸʊ ʊɸ ʐʃʗʍʀ ʇɯɼʊʈʀʄʂʀ ɰʍʅʔʆɰ ʉʊɸɹɯʃʔʅʆʉʊɯ  
ʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʛʽʨʩʴʢʦʛʦ ʣʽʩʽʚʥʠʮʪʚʘ ʽʤ. ʇ. ʉ. ʇʘʩʪʝʨʥʘʢʘ 

 
ʄʝʪʦʜʠʯʥʦʶ ʦʩʥʦʚʦʶ ʘʥʘʣʽʟʫ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʟʤʽʥ ʛʽʨʩʴʢʠʭ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ ʽ ʾʭʥʴʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʻ 

ʣʽʩʽʚʥʠʯʦ-ʝʢʦʣʦʛʽʯʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʇ. ʉ. ʇʦʛʨʝʙʥʷʢʘ ï ɼ. ɺ. ɺʦʨʦʙʡʦʚʘ ʟ ʜʦʧʦʚʥʝʥʥʷʤʠ ʡ ʫʪʦʯʥʝʥʥʷʤʠ 

ʄ. ɸ. ɻʦʣʫʙʮʷ. ɺ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪʘʭ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʽ ʟʤʽʥʠ ʦʭʦʧʠʣʠ ʦʩʥʦʚʥʽ ʣʽʩʦʚʽ ʬʦʨʤʘʮʽʾ ï 

ʷʣʠʮʝʚʠʭ, ʷʣʠʥʦʚʠʭ ʪʘ ʙʫʢʦʚʠʭ ʣʽʩʽʚ ï ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʬʽʪʦʮʝʥʦʪʠʯʥʦʾ ʩʪʨʫʢʪʫʨʠ (ʟʤʽʥʘʤʠ ʩʢʣʘʜʫ ʟʘ ʧʘʥʽʚʥʠʤʠ 

ʧʦʨʦʜʘʤʠ ʽ ʚʽʢʦʚʦʶ ʩʪʨʫʢʪʫʨʦʶ).  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʽ ʟʤʽʥʠ, ʷʣʠʥʦʚʘ, ʷʣʠʮʝʚʘ, ʙʫʢʦʚʘ ʬʦʨʤʘʮʽʾ, ʩʪʘʙʽʣʴʥʽʩʪʴ. 
 
ɺʩʪʫʧ. ɿʘʩʘʜʥʠʯʠʤʠ ʤʝʪʦʜʦʣʦʛʽʯʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ ʝʢʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʫ ʣʽʩʦʟʥʘʚʩʪʚʽ 

ʡ ʣʽʩʽʚʥʠʮʪʚʽ ʤʘʶʪʴ ʙʫʪʠ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʽ ʟʤʽʥʠ ʪʘ ʢʨʠʪʝʨʽʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʣʽʩʦʚʠʭ 

ʝʢʦʩʠʩʪʝʤ. ʉʪʘʙʽʣʴʥʘ ʣʽʩʦʚʘ ʝʢʦʩʠʩʪʝʤʘ ï ʮʝ ʝʢʦʩʠʩʪʝʤʘ, ʷʢʘ ʜʦʩʷʛʣʘ ʩʪʘʜʽʾ ʢʫʣʴʤʽʥʘʮʽʾ 

ʨʦʟʚʠʪʢʫ (ʩʫʢʮʝʩʽʡʥʦʛʦ ʢʣʽʤʘʢʩʫ) ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʦʨʤʘʣʴʥʠʤ ʟʘ ʛʝʥʝʪʠʯʥʦʶ ʧʨʦʛʨʘʤʦʶ 

ʨʦʟʚʠʪʢʦʤ, ʤʘʻ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʽʥʬʦʨʤʘʮʽʾ, ʤʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʙʽʦʪʠʯʥʠʭ ʽ ʘʙʽʦʪʠʯʥʠʭ 

ʟʚôʷʟʢʽʚ ʫ ʢʦʥʢʨʝʪʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ. ɺʽʜʥʦʩʥʦ ʩʪʘʙʽʣʴʥʠʤʠ ʻ ʢʣʽʤʘʢʩʦʚʽ ʧʨʠʨʦʜʥʽ 

ʝʢʦʩʠʩʪʝʤʠ (ʧʨʘʣʽʩʠ), ʷʢʠʤ ʚʣʘʩʪʠʚʘ ʜʠʥʘʤʽʯʥʘ ʨʽʚʥʦʚʘʛʘ. ʋʩʧʽʭ ʚʠʚʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ 

ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʛʦ, ʥʘʩʢʽʣʴʢʠ ʚʜʘʣʦ ʜʣʷ ʮʽʻʾ ʤʝʪʠ ʚʠʙʨʘʥʘ ʤʝʪʦʜʦʣʦʛʽʯʥʘ 

ʦʩʥʦʚʘ. ɯʩʥʫʻ ʯʠʤʘʣʦ ʧʽʜʭʦʜʽʚ ʜʦ ʢʣʘʩʠʬʽʢʘʮʽʾ ʣʽʩʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ, ʘʣʝ ʥʘʡʙʽʣʴʰ ʚʜʘʣʦʶ ʻ 

ʣʽʩʽʚʥʠʯʦ-ʝʢʦʣʦʛʽʯʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʰʢʦʣʠ ʇ. ʉ. ʇʦʛʨʝʙʥʷʢʘ ï ɼ. ɺ. ɺʦʨʦʙʡʦʚʘ ʟ 

ʜʦʧʦʚʥʝʥʥʷʤʠ ʽ ʫʪʦʯʥʝʥʥʷʤʠ ʄ. ɸ. ɻʦʣʫʙʮʷ [1, 2, 6, 7, 8, 19]. 

ʌʦʨʤʠ ʜʠʥʘʤʽʢʠ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ ʚʠʩʚʽʪʣʝʥʽ ʚ ʙʘʛʘʪʴʦʭ ʚʽʪʯʠʟʥʷʥʠʭ ʥʘʫʢʦʚʠʭ 

ʧʫʙʣʽʢʘʮʽʷʭ [7, 11, 13, 14]. ʁʜʝʪʴʩʷ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʧʨʦ ʩʫʯʘʩʥʽ ʤʘʩʰʪʘʙʥʽ ʟʤʽʥʠ ʪʘ ʧʨʠʯʠʥʠ, 

ʷʢʽ ʚʠʢʣʠʢʘʶʪʴ ʨʽʟʥʽ ʬʦʨʤʠ ʜʠʥʘʤʽʢʠ. ɿʘ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ɺ. ʄ. ʉʫʢʘʯʦʚʘ [20] ʻ ʜʚʽ ʦʩʥʦʚʥʽ 

ʛʨʫʧʠ ʟʤʽʥ: ʮʠʢʣʽʯʥʘ (ʧʝʨʽʦʜʠʯʥʘ) ʪʘ ʩʫʢʮʝʩʽʡʥʘ (ʥʝʟʚʦʨʦʪʥʽ ʟʤʽʥʠ). ɼʣʷ ʮʠʢʣʽʯʥʠʭ ʟʤʽʥ 

ʭʘʨʘʢʪʝʨʥʝ ʧʝʨʽʦʜʠʯʥʝ ʧʦʚʝʨʥʝʥʥʷ ʝʢʦʩʠʩʪʝʤ ʚ ʩʪʘʥ ʧʨʘʢʪʠʯʥʦ ʦʜʥʦʨʽʜʥʠʡ ʜʦ ʚʠʭʽʜʥʦʛʦ, ʘʣʝ 

ʘʙʩʦʣʶʪʥʦ ʥʝ ʪʦʪʦʞʥʠʡ. ɼʣʷ ʣʽʩʽʚʥʠʯʦʾ ʩʫʢʮʝʩʽʾ ʥʘʡʙʽʣʴʰʫ ʮʽʢʘʚʽʩʪʴ ʩʪʘʥʦʚʣʷʪʴ ʟʤʽʥʠ 

ʝʢʦʩʠʩʪʝʤ ʫ ʟʚôʷʟʢʫ ʟ ʧʨʦʮʝʩʦʤ ʨʽʚʥʦʤʽʨʥʦʛʦ ʽ ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ, ʭʚʠʣʴʦʚʦʛʦ ʚʽʜʥʦʚʥʦʛʦ 

ʧʨʦʮʝʩʫ ʪʘ ʩʠʥʫʟʽʘʣʴʥʦʾ ʜʠʥʘʤʽʢʠ (ʜʠʥʘʤʽʢʠ ʧʘʨʮʝʣ). ɼʨʫʛʘ ʛʨʫʧʘ ʜʠʥʘʤʽʢʠ ʟʤʽʥ 

ʙʽʦʛʝʦʮʝʥʦʟʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʥʠʢʥʝʥʥʷʤ ʥʝʟʚʦʨʦʪʥʦʛʦ ʽ ʟʚʦʨʦʪʥʦʛʦ ʥʘʧʨʷʤʫ ʟʤʽʥ, ʘʙʦ 

ʩʫʢʮʝʩʽʡ. ɿʘ ʧʦʟʠʮʽʻʶ ʇ. ɼ. ʗʨʦʰʝʥʢʘ, ʦʩʥʦʚʥʽ ʪʠʧʠ ʟʤʽʥ ʤʦʞʫʪʴ ʙʫʪʠ ʩʝʟʦʥʥʠʤʠ, 

ʨʽʟʥʦʨʽʜʥʠʤʠ, ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʪʘ ʽʥʰʠʭ ʫʤʦʚ ʨʦʢʫ [21]. ɺʦʥʠ 

ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʧʨʠʨʦʜʥʽ (ʧʦʩʣʽʜʦʚʥʽ ʪʘ ʨʘʧʪʦʚʽ)  ̔ ʘʥʪʨʦʧʦʛʝʥʥʽ ʟʤʽʥʠ, ʷʢʽ ʪʘʢʦʞ ʻ 

ʧʦʩʣʽʜʦʚʥʠʤʠ ʯʠ ʨʘʧʪʦʚʠʤʠ.  

ʋ ʢʣʘʩʠʬʽʢʘʮʽʾ ʥʝʟʚʦʨʦʪʥʠʭ ʟʤʽʥ ʨʦʩʣʠʥʥʦʩʪʽ ɹ. ʄ. ʄʽʨʢʽʥʘ ʽ ɻ. ʉ. ʈʦʟʝʥʙʝʨʛʘ [12] 

ʚʠʜʽʣʷʶʪʴ ʪʨʠ ʢʣʘʩʠ: ʝʚʦʣʶʮʽʶ, ʩʫʢʮʝʩʽʶ, ʢʘʪʘʢʣʽʟʤʠ ʽ ʩʝʨʽʶ ʧʽʜʢʣʘʩʽʚ, ʪʠʧʽʚ, ʧʽʜʪʠʧʽʚ ʽ 

ʚʘʨʽʘʥʪʽʚ. ɺʘʨʽʘʥʪʠ ʨʦʟʧʦʜʽʣʷʶʪʴ ʟʘ ʤʘʩʰʪʘʙʘʤʠ ʯʘʩʫ, ʟʚʦʨʦʪʥʽʩʪʶ, ʩʪʘʙʽʣʴʥʽʩʪʶ, ʽʩʪʦʨʽʻʶ, 

ʭʘʨʘʢʪʝʨʦʤ ʟʤʽʥʠ ʩʪʨʫʢʪʫʨʠ ʪʘ ʬʫʥʢʮʽʾ.  

ɸʥʪʨʦʧʦʛʝʥʥʽ ʩʫʢʮʝʩʽʾ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ, ʚʠʢʣʠʢʘʥʽ ʚʠʧʘʩʦʤ ʽ ʨʫʙʢʘʤʠ, ʜʦʚʦʣʽ 

ʜʝʪʘʣʴʥʦ ʚʠʚʯʝʥʽ ʚ ʩʫʙʘʣʴʧʽʡʩʴʢʦʤʫ ʧʦʷʩʽ ʥʘ ʩʪʠʢʫ ʽʟ ʷʣʠʥʦʚʠʤ ʧʦʷʩʦʤ ʂ. ʄ. ʄʘʣʠʥʦʚʩʴʢʠʤ 

ʽ ʡʦʛʦ ʫʯʥʷʤʠ [10, 11]. ʅʘʫʢʦʚʽ ʜʘʥʽ ʱʦʜʦ ʥʘʧʨʷʤʽʚ ʩʫʢʮʝʩʽʡ ʚ ʷʣʠʥʦʚʠʭ, ʷʣʠʮʝʚʠʭ ʪʘ ʙʫʢʦʚʠʭ 

ʣʽʩʘʭ ʥʘʚʝʜʝʥʦ ʚ ʙʘʛʘʪʴʦʭ ʧʫʙʣʽʢʘʮʽʷʭ [6, 15ï18]. 

ɽʢʦʣʦʛʽʯʥʽ ʥʘʧʨʷʤʢʠ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʟʤʽʥ ʫ ʨʽʟʥʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ 

ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʄ. ɸ. ɻʦʣʫʙʮʝʤ ʪʘ ʡʦʛʦ ʫʯʥʷʤʠ ʚ ʙʘʛʘʪʴʦʭ ʤʦʥʦʛʨʘʬʽʷʭ [3ï7].  

ʄʝʪʦʶ ʽ ʧʨʘʢʪʠʯʥʠʤ ʟʘʚʜʘʥʥʷʤ ʮʽʻʾ ʨʦʙʦʪʠ ʻ ʘʥʘʣʽʟ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʟʤʽʥ 

(ʩʫʢʮʝʩʽʡ) ʫ ʛʽʨʩʴʢʠʭ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ, ʷʢʽ ʚʽʜʙʫʣʠʩʷ ʟʘ ʦʩʪʘʥʥʽ ʜʚʘ-

ʪʨʠ ʩʪʦʣʽʪʪʷ, ʷʢ ʦʩʥʦʚʠ ʜʣʷ ʦʮʽʥʢʠ ʩʪʘʙʽʣʴʥʦʩʪʽ ʛʽʨʩʴʢʠʭ ʣʽʩʽʚ ʽ ʧʨʦʛʥʦʩʪʠʯʥʦʾ ʩʪʨʘʪʝʛʽʾ 

ʧʣʘʥʫʚʘʥʥʷ ʩʫʯʘʩʥʦʛʦ ʙʘʛʘʪʦʮʽʣʴʦʚʦʛʦ ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ. 

                                                 
*
 É ʊ. ɺ. ʇʘʨʧʘʥ, ɺ. ɼ. ɻʫʜʠʤʘ, 2015 
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ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʴ. ʄʘʪʝʨʽʘʣʦʤ ʜʣʷ ʘʥʘʣʽʟʫ ʤʘʩʰʪʘʙʽʚ ʧʨʠʨʦʜʥʦ-

ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʟʤʽʥ ʛʽʨʩʴʢʠʭ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ ʩʪʘʣʘ ʩʫʯʘʩʥʘ 

ʧʦʚʠʜʽʣʴʥʘ ʙʘʟʘ ʜʘʥʠʭ, ʟʘ ʷʢʦʶ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʢʣʘʜʫ ʜʝʨʝʚʦʩʪʘʥʫ ʟʘ 

ʧʘʥʽʚʥʠʤʠ ʧʦʨʦʜʘʤʠ ʚʽʜʧʦʚʽʜʥʦʤʫ ʪʠʧʫ ʣʽʩʫ. ʄʝʪʦʜʠʯʥʦ ʚʜʘʣʦʶ ʜʣʷ ʮʴʦʛʦ ʻ ʟʛʘʜʘʥʘ ʚʠʱʝ 

ʣʽʩʽʚʥʠʯʦ-ʝʢʦʣʦʛʽʯʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʇ.ʉ. ʇʦʛʨʝʙʥʷʢʘ ï ɼ.ɺ. ɺʦʨʦʙʡʦʚʘ [1, 2, 19] ʽʟ 

ʜʦʧʦʚʥʝʥʥʷʤʠ ʽ ʫʪʦʯʥʝʥʥʷʤʠ ʄ.ɸ. ɻʦʣʫʙʮʷ [8]. ʉʫʪʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʦʛʦ ʥʘʤʠ ʧʽʜʭʦʜʫ 

ʟʚʦʜʠʪʴʩʷ ʜʦ ʪʦʛʦ, ʱʦ ʦʩʥʦʚʥʠʤʠ ʪʘʢʩʦʥʦʤʽʯʥʠʤʠ ʦʜʠʥʠʮʷʤʠ ʣʽʩʽʚʥʠʯʦ-ʝʢʦʣʦʛʽʯʥʦʾ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʻ ʪʠʧ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ, ʪʠʧ ʣʽʩʫ ʽ ʪʠʧ ʜʝʨʝʚʦʩʪʘʥʫ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ 

ʻʜʠʥʝ ʮʽʣʝ, ʷʢ ʪʽʩʥʦ ʧʦʻʜʥʘʥʫ, ʧʨʠʨʦʜʥʫ, ʛʝʥʝʪʠʯʥʦ ʧʦʚôʷʟʘʥʫ, ʝʢʦʣʦʛʽʯʥʦ ʚʠʟʥʘʯʝʥʫ 

ʪʠʧʦʣʦʛʽʯʥʫ ʩʠʩʪʝʤʫ ʦʜʠʥʠʮʴ. ɸʥʘʣʦʛʽʯʥʝ ʪʣʫʤʘʯʝʥʥʷ ʥʘʚʦʜʠʪʴʩʷ ɻ. ʊ. ʂʨʠʥʠʮʴʢʠʤ [9]. ɼʣʷ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʠʧʫ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʝʜʘʬʽʯʥʫ ʩʽʪʢʫ ʚ ʢʦʞʥʽʡ 

ʢʣʽʤʘʪʠʯʥʽʡ ʦʙʣʘʩʪʽ, ʘʙʦ ʚʠʩʦʪʥʦʤʫ ʧʦʷʩʽ. ɯʥʰʦʶ ʢʣʘʩʠʬʽʢʘʮʽʡʥʦʶ ʦʜʠʥʠʮʝʶ ʻ ʪʠʧ ʣʽʩʫ, ʚ 

ʷʢʦʤʫ ʧʦʻʜʥʫʶʪʴʩʷ ʣʽʩʦʚʽ ʜʽʣʷʥʢʠ, ʚʢʨʠʪʽ ʦʜʥʠʤ ʢʦʨʽʥʥʠʤ ʪʠʧʦʤ ʜʝʨʝʚʦʩʪʘʥʫ, ʱʦ ʻ 

ʥʘʩʣʽʜʢʦʤ ʪʨʠʚʘʣʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʽ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʜʦ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ. ʊʠʧ 

ʜʝʨʝʚʦʩʪʘʥʫ ʻ ʥʘʡʙʽʣʴʰ ʤʽʥʣʠʚʠʤ ʽ ʥʝʩʪʘʙʽʣʴʥʠʤ ʫ ʯʘʩʽ ʽ ʧʨʦʩʪʦʨʽ ʢʦʤʧʦʥʝʥʪʦʤ ʣʽʩʦʚʦʾ 

ʝʢʦʩʠʩʪʝʤʠ ʽ ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʦʙôʻʢʪʦʤ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ. ʊʠʧʠ ʜʝʨʝʚʦʩʪʘʥʫ ʤʦʞʫʪʴ ʙʫʪʠ 

ʢʦʨʽʥʥʠʤʠ ʽ ʧʦʭʽʜʥʠʤʠ. ʊʦʤʫ ʘʥʪʨʦʧʦʛʝʥʥʦ ʟʤʽʥʝʥʽ ʯʠ ʩʪʚʦʨʝʥʽ ʰʪʫʯʥʦ ʣʽʩʦʩʪʘʥʠ 

ʢʣʘʩʠʬʽʢʘʮʽʡʥʦ ʧʽʜʧʦʨʷʜʢʦʚʘʥʽ ʪʠʤ ʢʦʨʽʥʥʠʤ ʫʛʨʫʧʦʚʘʥʥʷʤ, ʯʠ ʪʠʧʘʤ ʣʽʩʫ, ʥʘ ʤʽʩʮʽ ʷʢʠʭ 

ʚʦʥʠ ʚʠʥʠʢʣʠ. ʊʠʧ ʜʝʨʝʚʦʩʪʘʥʫ, ʢʦʨʽʥʥʠʡ ʯʠ ʧʦʭʽʜʥʠʡ, ʨʦʟʫʤʽʻʤʦ ʷʢ ʪʠʧ ʣʽʩʦʚʦʛʦ 

ʙʽʦʛʝʦʮʝʥʦʟʫ, ʙʽʦʛʝʦʮʝʥʦʪʠʯʥʦʾ ʝʢʦʩʠʩʪʝʤʠ. ʆʜʠʥʠʮʽ ʚʠʱʦʛʦ ʨʘʥʛʫ ʚ ʢʣʘʩʠʬʽʢʘʮʽʾ ʣʽʩʦʚʦʾ 

ʨʦʩʣʠʥʥʦʩʪʽ ʥʘʚʝʜʝʥʦ ʟʘ ʄ. ɸ. ɻʦʣʫʙʮʝʤ [7], ʮʝ ï ʣʽʩʦʚʘ ʬʦʨʤʘʮʽʷ, ʩʫʙʬʦʨʤʘʮʽʷ. ʌʦʨʤʘʮʽʷ ï 

ʮʝ ʦʙôʻʜʥʘʥʥʷ ʤʦʥʦʜʦʤʽʥʘʥʪʥʠʭ ʪʘ ʙʘʛʘʪʦʜʦʤʽʥʘʥʪʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ, ʛʝʦʛʨʘʬʽʯʥʠʭ ʪʘ 

ʽʩʪʦʨʠʯʥʦ ʟʫʤʦʚʣʝʥʠʭ ʩʫʙʬʦʨʤʘʮʽʡ ʷʢʦʛʦʩʴ ʦʜʥʦʛʦ ʜʦʤʽʥʘʥʪʥʦʛʦ ʷʨʫʩʫ ʝʜʠʬʽʢʘʪʦʨʥʦʾ 

ʩʠʥʫʟʽʾ. ʉʫʙʬʦʨʤʘʮʽʷ ʦʙôʻʜʥʫʻ ʪʠʧʠ ʣʽʩʫ ʽ ʪʠʧʠ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʦʜʥʘʢʦʚʠʤ ʩʢʣʘʜʦʤ ʜʦʤʽʥʘʥʪʽʚ ʝʜʠʬʽʢʘʪʦʨʥʦʾ ʩʠʥʫʟʽʾ. 

ʋ ʮʽʡ ʧʫʙʣʽʢʘʮʽʾ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟʤʽʥʠ ʚ ʨʦʟʨʽʟʽ ʩʫʙʬʦʨʤʘʮʽʡ ʽ ʬʦʨʤʘʮʽʡ ʰʣʷʭʦʤ 

ʧʦʨʽʚʥʷʥʥʷ ʧʣʦʱ ʚʽʜʥʦʚʥʦʛʦ ʣʽʩʦʚʦʛʦ ʧʦʢʨʠʚʫ ʽ ʩʫʯʘʩʥʦʛʦ ʩʢʣʘʜʫ ʜʝʨʝʚʦʩʪʘʥʽʚ ʟʘ ʧʘʥʽʚʥʠʤʠ 

ʧʦʨʦʜʘʤʠ. ɯʟ ʬʦʨʤ ʜʠʥʘʤʽʢʠ ʚ ʨʦʙʦʪʽ ʘʥʘʣʽʟʫʶʪʴʩʷ ʝʢʟʦʛʝʥʥʽ ʣʦʢʘʣʴʥʽ ʘʥʪʨʦʧʦʛʝʥʥʽ ʩʫʢʮʝʩʽʾ 

ʟʘ ɺ. ʄ. ʉʫʢʘʯʦʚʠʤ [20], ʘʙʦ ʝʢʦʜʠʥʘʤʽʯʥʽ (ʘʣʦʛʝʥʥʽ), ʣʦʢʘʣʴʥʽ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʽ ʟʘ 

ɹ. ʄ. ʄʽʨʢʽʥʠʤ, ʃ. ɻ. ʅʘʫʤʦʚʦʶ [13], ʘʙʦ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʽ ʩʫʢʮʝʩʽʾ ʟʘ 

ʇ. ɼ. ʗʨʦʰʝʥʢʦʤ [21].  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɿʘ ʦʩʪʘʥʥʽ ʜʚʘ-ʪʨʠ ʩʪʦʣʽʪʪʷ ʚ ʛʽʨʩʴʢʠʭ ʫʤʦʚʘʭ ʂʘʨʧʘʪ ʫʥʘʩʣʽʜʦʢ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ (ʧʝʨʝʚʘʞʥʦ ʩʫʮʽʣʴʥʠʭ ʛʦʣʦʚʥʠʭ ʽ ʩʫʮʽʣʴʥʠʭ ʩʘʥʽʪʘʨʥʠʭ ʨʫʙʦʢ) 

ʚʽʜʙʫʣʠʩʷ ʤʘʩʰʪʘʙʥʽ ʩʫʢʮʝʩʽʡʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʟʥʠʟʠʣʠ ʩʪʽʡʢʽʩʪʴ ʛʽʨʩʴʢʠʭ ʝʢʦʩʠʩʪʝʤ.  

ʋ ʧʨʦʮʝʩʽ ʬʽʣʦʛʝʥʝʟʫ ʚ ʛʽʨʩʴʢʠʭ ʫʤʦʚʘʭ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ ʩʬʦʨʤʫʚʘʣʦʩʴ 11 ʬʦʨʤʘʮʽʡ 

ʣʽʩʽʚ: ʷʣʠʥʠ ʻʚʨʦʧʝʡʩʴʢʦʾ (ʈʽʩʝʘ abies (L.) H. Karst.), ʷʣʠʮʽ ʙʽʣʦʾ (Abies alba Mill. ), ʙʫʢʘ 

ʣʽʩʦʚʦʛʦ (Fagus sylvatica L.), ʜʫʙʘ ʩʢʝʣʴʥʦʛʦ (Quercus petraea (Matt.) Liebl.), ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ 

(Quercus robur L.), ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ (Pinus sylvestris L.), ʩʦʩʥʠ ʛʽʨʩʴʢʦʾ (Pinus mugo Turra), 

ʚʽʣʴʭʠ ʯʦʨʥʦʾ (Alnus glutinosa (L.) Gaerth.), ʚʽʣʴʭʠ ʩʽʨʦʾ (Alnus incana L.), ʚʽʣʴʭʠ ʟʝʣʝʥʦʾ 

(Alnus viridis (Chaix.) D.C.), ʷʣʽʚʮʷ ʟʚʠʯʘʡʥʦʛʦ (Juniperus communis L.). ʋ ʪʝʧʝʨʽʰʥʴʦʤʫ 

ʣʽʩʦʚʦʤʫ ʧʦʢʨʠʚʽ ʧʣʦʱʘ ʛʽʨʩʴʢʠʭ ʣʽʩʽʚ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ, ʷʢʽ ʧʽʜʧʦʨʷʜʢʦʚʘʥʽ ɼʝʨʞʘʚʥʦʤʫ 

ʘʛʝʥʪʩʪʚʫ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ, ʩʪʘʥʦʚʠʪʴ 1022 ʪʠʩ. ʛʘ. ɿʘ ʝʢʦʣʦʛʽʯʥʦʶ ʧʨʠʫʨʦʯʝʥʽʩʪʶ 

ʪʫʪ ʧʝʨʝʚʘʞʘʶʪʴ ʤʝʟʦʪʨʦʬʥʽ ʫʤʦʚʠ (58,3 %). ʅʘ ʝʚʪʨʦʬʥʽ ʧʨʠʧʘʜʘʻ 39,0 %, ʘ ʥʘ ʦʣʽʛʦʪʨʦʬʥʽ 

ʣʽʩʦʨʦʩʣʠʥʥʽ ʫʤʦʚʠ ï 2,7 %.  

ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʝ ʧʨʦʜʫʢʮʽʡʥʝ, ʝʢʦʣʦʛʦ-ʩʪʘʙʽʣʽʟʫʚʘʣʴʥʝ, ʨʝʢʨʝʘʮʽʡʥʦ-ʦʟʜʦʨʦʚʯʝ ʪʘ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʝ ʟʥʘʯʝʥʥʷ ʚ ʛʽʨʩʴʢʠʭ ʫʤʦʚʘʭ ʂʘʨʧʘʪ ʤʘʶʪʴ ʣʽʩʦʚʽ ʬʦʨʤʘʮʽʾ ʷʣʠʥʠ, ʷʣʠʮʽ ʪʘ 

ʙʫʢʘ, ʷʢʽ ʟʘʡʤʘʶʪʴ ʥʘʡʙʽʣʴʰʽ ʧʣʦʱʽ ʪʘ ʻ ʥʘʡʙʽʣʴʰ ʘʥʪʨʦʧʦʛʝʥʥʦ ʧʦʨʫʰʝʥʠʤʠ.   

ʋ ʧʝʨʚʠʥʥʦʤʫ ʣʽʩʦʚʦʤʫ ʧʦʢʨʠʚʽ ʬʦʨʤʘʮʽʷ ʷʣʠʥʦʚʠʭ ʣʽʩʽʚ ʟʘʡʤʘʣʘ ʧʣʦʱʫ 370 ʪʠʩ. ʛʘ, ʜʝ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʝʚôʷʪʴ ʪʠʧʽʚ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ. ʅʘʡʙʽʣʴʰʘ ʧʣʦʱʘ ʧʨʠʧʘʜʘʻ ʥʘ ʤʝʟʦʪʨʦʬʥʽ 

ʫʤʦʚʠ (79,4 %), ʤʝʥʰʘ ï ʥʘ ʝʚʪʨʦʬʥʽ (14,4 %) ʪʘ ʦʣʽʛʦʪʨʦʬʥʽ (6,2 %). ʋ ʬʦʨʤʘʮʽʾ 

ʩʬʦʨʤʫʚʘʣʦʩʴ ʧôʷʪʴ ʩʫʙʬʦʨʤʘʮʽʡ (ʪʘʙʣ. 1) ʽ 19 ʪʠʧʽʚ ʣʽʩʫ. 

https://uk.wikipedia.org/wiki/H.Karst.
https://uk.wikipedia.org/wiki/%D0%A4%D1%96%D0%BB%D1%96%D0%BF_%D0%9C%D1%96%D0%BB%D0%BB%D0%B5%D1%80
https://uk.wikipedia.org/wiki/Matt.
https://uk.wikipedia.org/w/index.php?title=Liebl.&action=edit&redlink=1
https://uk.wikipedia.org/w/index.php?title=Antonio_Turra&action=edit&redlink=1
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ʊʘʙʣʠʮʷ 1 

ʉʫʙʬʦʨʤʘʮʽʾ ʫ ʛʽʨʩʴʢʠʭ ʷʣʠʥʦʚʠʭ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ 

ˉ ʧ/ʧ ʉʫʙʬʦʨʤʘʮʽʷ 

ʄʝʛʘʩʭʠʣ ʇʣʦʱʘ ʧʦ ʂʘʨʧʘʪʘʭ 

ʧʽʚʥʽʯʥʦ-

ʩʭʽʜʥʠʡ 

ʧʽʚʜʝʥʥʦ-

ʟʘʭʽʜʥʠʡ 
ʛʘ % 

1 ʏʠʩʪʽ ʷʣʠʥʦʚʽ ʣʽʩʠ 80512 16163 96675 26,2 

2 ʂʝʜʨʦʚʦ-ʷʣʠʥʦʚʽ ʣʽʩʠ 4875 286 5161 1,4 

3 ɹʫʢʦʚʦ-ʷʣʠʮʝʚʦ- ʣ̫ʠʥʦʚʽ ʣʽʩʠ 162336 69266 231602 62,6 

4 ɹʫʢʦʚʦ-ʷʣʠʥʦʚʽ ʣʽʩʠ 10108 14344 24452 6,6 

5 ʗʣʠʮʝʚʦ-ʷʣʠʥʦʚʽ ʣʽʩʠ 10501 1224 11724 3,2 

ʈʘʟʦʤ 268332 101283 369614 100,0 

 

ʌʦʨʤʘʮʽʷ ʷʣʠʥʦʚʠʭ ʣʽʩʽʚ ʥʘ 72,6 % ʧʨʠʫʨʦʯʝʥʘ ʜʦ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ ʤʝʛʘʩʭʠʣʫ 

ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ. ʇʨʦʬʽʣʶʶʯʠʤʠ ʪʠʧʘʤʠ ʣʽʩʫ ʻ ʚʦʣʦʛʘ ʤʝʟʦʪʨʦʬʥʘ ʙʫʢʦʚʦ-ʷʣʠʮʝʚʘ 

ʩʫʨʘʤʽʥʴ (48,7 %) ʪʘ ʨʘʤʽʥʴ (13,9 %). ʅʘ ʯʠʩʪʽ ʷʣʠʥʦʚʽ ʣʽʩʠ ʧʨʠʧʘʜʘʻ 26,2 %, ʫ ʪʦʤʫ ʯʠʩʣʽ ʥʘ 

ʚʦʣʦʛʫ ʯʠʩʪʫ ʩʫʨʘʤʽʥʴ ï 21,1 %. ʅʘʡʙʽʣʴʰʽ ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʽ ʟʤʽʥʠ ʦʭʦʧʠʣʠ ʙʫʢʦʚʦ-

ʷʣʠʮʝʚʦ-ʷʣʠʥʦʚʽ ʣʽʩʠ. ɺʽʢʦʚʘ ʩʪʨʫʢʪʫʨʘ ʩʫʯʘʩʥʠʭ ʷʣʠʥʦʚʠʭ ʜʝʥʜʨʦʮʝʥʦʟʽʚ ʯʝʨʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʩʫʮʽʣʴʥʠʭ ʨʫʙʦʢ ʻ ʥʝʨʽʚʥʦʤʽʨʥʦʶ: ʥʘ ʤʦʣʦʜʥʷʢʠ ʧʝʨʰʦʛʦ ʢʣʘʩʫ ʧʨʠʧʘʜʘʻ 8 % , ʜʨʫʛʦʛʦ ï 12, 

ʩʝʨʝʜʥʴʦʚʽʢʦʚʽ ï 45, ʧʨʠʩʪʠʛʣʽ ï 15, ʩʪʠʛʣʽ ï 15, ʧʝʨʝʩʪʽʡʥʽ ï 5 %. 

ʇʣʦʱʘ ʬʦʨʤʘʮʽʾ ʷʣʠʮʝʚʠʭ ʣʽʩʽʚ ʚ ʧʝʨʚʠʥʥʦʤʫ ʣʽʩʦʚʦʤʫ ʧʦʢʨʠʚʽ ʟʘʡʤʘ ̒ ʙʣʠʟʴʢʦ 

190 ʪʠʩ. ʛʘ ̔ ʦʭʦʧʣʶʻ ʰʽʩʪʴ ʪʠʧʽʚ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ. ɿʘ ʪʨʦʬʥʽʩʪʶ 60 % ʧʨʠʧʘʜʘʻ ʥʘ 

ʤʝʟʦʪʨʦʬʥʽ ʽ 40 % ï ʥʘ ʤʝʛʘʪʨʦʬʥʽ ʫʤʦʚʠ. ʋ ʬʦʨʤʘʮʽʾ ʩʬʦʨʤʫʚʘʣʠʩʴ ʩʽʤ ʩʫʙʬʦʨʤʘʮʽʡ 

(ʪʘʙʣ. 2) ʽ 13 ʪʠʧʽʚ ʣʽʩʫ. ʅʘʡʙʽʣʴʰʫ ʧʣʦʱʫ (82,7 %) ʟʘʡʤʘʻ ʙʫʢʦʚʦ-ʷʣʠʥʦʚʦ-ʷʣʠʮʝʚʘ 

ʩʫʙʬʦʨʤʘʮʽʷ.  
ʊʘʙʣʠʮʷ 2 

ʉʫʙʬʦʨʤʘʮʽʾ ʫ ʛʽʨʩʴʢʠʭ ʷʣʠʮʝʚʠʭ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ 

ˉ ʧ/ʧ ʉʫʙʬʦʨʤʘʮʽʷ 

ʄʝʛʘʩʭʠʣ ʇʣʦʱʘ ʧʦ ʂʘʨʧʘʪʘʭ 

ʧʽʚʥʽʯʥʦ-

ʩʭʽʜʥʠʡ 

ʧʽʚʜʝʥʥʦ-

ʟʘʭʽʜʥʠʡ 
ʛʘ % 

1 ɼʫʙʦʚʦ-ʷʣʠʮʝʚʽ ʣʽʩʠ 3154 0 3154 1,7 

2 ɹʫʢʦʚʦ-ʷʣʠʮʝʚʽ ʣʽʩʠ 18662 3309 21971 11,6 

3 ɻʨʘʙʦʚʦ-ʙʫʢʦʚʦ-ʷʣʠʮʝʚʽ ʣʽʩʠ 6710 259 6969 3,7 

4 ʗʣʠʥʦʚʦ-ʙʫʢʦʚʦ-ʷʣʠʮʝʚʽ ʣʽʩʠ 411 0 411 0,2 

5 ɹʫʢʦʚʦ-ʷʣʠʥʦʚʦ-ʷʣʠʮʝʚʽ ʣʽʩʠ 138813 18192 157005 82,7 

6 ʗʣʠʥʦʚʦ-ʷʣʠʮʝʚʽ ʣʽʩʠ 142 0 142 0,1 

7 ʏʠʩʪʽ ʷʣʠʮʝʚʽ ʣʽʩʠ 66 0 66 0,0 

ʈʘʟʦʤ 167958 21760 189718 100,0 

 

ɿʤʽʥʘ ʝʜʠʬʽʢʘʪʦʨʘ ʚ ʷʣʠʮʝʚʠʭ ʣʽʩʘʭ ʻ ʥʘʡʙʽʣʴʰʦʶ ʽ ʟʘ ʧʣʦʱʝʶ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 

95 ʪʠʩ. ʛʘ. ʅʘʡʙʽʣʴʰʘ ʘʥʪʨʦʧʦʛʝʥʥʘ ʟʤʽʥʘ ʚʽʜʙʫʣʘʩʷ ʚ ʤʽʰʘʥʠʭ ʙʫʢʦʚʦ-ʷʣʠʥʦʚʦ-ʷʣʠʮʝʚʠʭ 

ʪʠʧʘʭ. ʊʫʪ ʥʘ ʧʦʭʽʜʥʽ ʷʣʠʥʦʚʽ ʜʝʨʝʚʦʩʪʘʥʠ ʚ ʩʫʯʘʩʥʦʤʫ ʧʦʢʨʠʚʽ ʧʨʠʧʘʜʘʻ ʙʣʠʟʴʢʦ 55 ʪʠʩ. ʛʘ. 

ʂʦʨʽʥʥʽ ʙʫʢʦʚʦ-ʷʣʠʮʝʚʽ ʜʝʨʝʚʦʩʪʘʥʠ ʯʝʨʝʟ ʝʥʜʦʛʝʥʥʽ ʩʫʢʮʝʩʽʡʥʽ ʧʨʦʮʝʩʠ ʟʘʤʽʥʝʥʽ ʧʦʭʽʜʥʠʤʠ 

ʙʫʯʥʷʢʘʤʠ [17]. ʉʫʯʘʩʥʽ ʛʽʨʩʴʢʽ ʷʣʠʮʝʚʽ ʣʽʩʠ ʻ ʥʘʡʙʽʣʴʰ ʘʥʪʨʦʧʦʛʝʥʥʦ ʟʤʽʥʝʥʠʤʠ ʽ 

ʚʠʤʘʛʘʶʪʴ ʢʦʤʧʣʝʢʩʥʠʭ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ. ɺʽʢʦʚʘ ʩʪʨʫʢʪʫʨʘ ʷʣʠʮʝʚʠʭ 

ʜʝʥʜʨʦʮʝʥʦʟʽʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʦʣʦʜʥʷʢʘʤʠ ʧʝʨʰʦʛʦ ʢʣʘʩʫ ï 22 %, ʜʨʫʛʦʛʦ ï 20, 

ʩʝʨʝʜʥʴʦʚʽʢʦʚʠʤʠ ʜʝʨʝʚʦʩʪʘʥʘʤʠ ï 25, ʧʨʠʩʪʠʛʣʠʤʠ ï 13, ʩʪʠʛʣʠʤʠ ï 18, ʧʝʨʝʩʪʽʡʥʠʤʠ 

ʜʝʨʝʚʦʩʪʘʥʘʤʠ ï 2 %. 

ʌʦʨʤʘʮʽʷ ʛʽʨʩʴʢʠʭ ʙʫʢʦʚʠʭ ʣʽʩʽʚ ʟʘ ʧʣʦʱʝʶ ʻ ʥʘʡʙʽʣʴʰʦʶ ʽ ʩʪʘʥʦʚʠʪʴ 431,0 ʪʠʩ. ʛʘ. 

ʆʩʥʦʚʥʘ ʾʾ ʯʘʩʢʘ (73 %) ʧʨʠʧʘʜʘʻ ʥʘ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʠʡ ɿʘʢʘʨʧʘʪʩʴʢʠʡ ʤʝʛʘʩʭʠʣ. ʋ ʤʝʞʘʭ 

ʬʦʨʤʘʮʽʾ ʩʬʦʨʤʫʚʘʣʠʩʷ ʩʽʤ ʪʠʧʽʚ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ, ʜʝʚôʷʪʴ ʩʫʙʬʦʨʤʘʮʽʡ (ʪʘʙʣ. 3) ʪʘ 

29 ʪʠʧʽʚ ʣʽʩʫ.  
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ʊʘʙʣʠʮʷ 3 

ʉʫʙʬʦʨʤʘʮʽʾ ʫ ʛʽʨʩʴʢʠʭ ʙʫʢʦʚʠʭ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤʘʭ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ 

ˉ ʧ/ʧ ʉʫʙʬʦʨʤʘʮʽʷ 

ʄʝʛʘʩʭʠʣ ʇʣʦʱʘ ʧʦ ʂʘʨʧʘʪʘʭ 

ʧʽʚʥʽʯʥʦ-

ʩʭʽʜʥʠʡ 

ʧʽʚʜʝʥʥʦ-

ʟʘʭʽʜʥʠʡ 
ʛʘ % 

1 ʏʠʩʪʽ ʙʫʢʦʚʽ ʣʽʩʠ 10387 188277 198664 46,1 

2 ɼʫʙʦʚʦ-ʛʨʘʙʦʚʦ-ʙʫʢʦʚʽ ʣʽʩʠ 2916 8669 11584 2,7 

3 ɻʨʘʙʦʚʦ-ʙʫʢʦʚʽ ʣʽʩʠ 1351 70388 71739 16,6 

4 ɻʨʘʙʦʚʦ-ʷʣʠʮʝʚʦ-ʙʫʢʦʚʽ ʣʽʩʠ 3313 2226 5540 1,3 

5 ʗʣʠʮʝʚʦ-ʙʫʢʦʚʽ ʣʽʩʠ 26711 10030 36741 8,5 

6 ʗʣʠʥʦʚʦ-ʙʫʢʦʚʽ ʣʽʩʠ 0 6870 6870 1,6 

7 ʗʣʠʥʦʚʦ-ʷʣʠʮʝʚʦ-ʙʫʢʦʚʽ ʣʽʩʠ 69824 23975 93799 21,8 

8 ʗʚʦʨʦʚʦ-ʙʫʢʦʚʽ ʣʽʩʠ 16 5938 5955 1,4 

9 ʊʠʩʦʚʦ-ʙʫʢʦʚʽ ʣʽʩʠ 90 0 90 0,0 

ʈʘʟʦʤ 114608 316373 430982 100,0 

 

ʇʝʨʝʚʘʞʘʶʯʠʤʠ ʻ ʤʦʥʦʜʦʤʽʥʘʥʪʥʽ ʙʫʢʦʚʽ ʣʽʩʠ ï 46,1 %, ʷʣʠʥʦʚʦ-ʷʣʠʮʝʚʦ-ʙʫʢʦʚʽ 

ʟʘʡʤʘʶʪʴ 21,8, ʛʨʘʙʦʚʦ-ʙʫʢʦʚʽ ï 16,7 ʽ ʷʣʠʮʝʚʦ-ʙʫʢʦʚʽ ï 8,5 %. ʇʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʽ ʟʤʽʥʠ 

ʚʧʣʠʥʫʣʠ ʥʘ ʚʽʢʦʚʫ ʽ ʚʠʜʦʚʫ ʩʪʨʫʢʪʫʨʫ ʙʫʢʦʚʠʭ ʜʝʥʜʨʦʮʝʥʦʟʽʚ. ʋ ʚʽʢʦʚʦʤʫ ʩʧʝʢʪʨʽ ʥʘ 

ʤʦʣʦʜʥʷʢʠ ʧʝʨʰʦʛʦ ʢʣʘʩʫ ʧʨʠʧʘʜʘʻ 5 % , ʜʨʫʛʦʛʦ ï 6, ʥʘ ʩʝʨʝʜʥʴʦʚʽʢʦʚʽ ï 56, ʧʨʠʩʪʠʛʣʽ ï 12, 

ʩʪʠʛʣʽ ï 13 ʽ ʧʝʨʝʩʪʽʡʥʽ ï 7 %. ʋ ʬʦʨʤʘʮʽʾ ʙʫʢʦʚʠʭ ʣʽʩʽʚ ʧʣʦʱʘ ʟ ʜʦʤʽʥʫʚʘʥʥʷʤ ʙʫʢʘ ʣʽʩʦʚʦʛʦ 

ʚ ʩʫʯʘʩʥʦʤʫ ʧʦʢʨʠʚʽ ʟʤʝʥʰʠʣʘʩʷ ʥʘ 4,2 ʪʠʩ. ʛʘ. ɿʘʤʽʥʘ ʚʽʜʙʫʣʘʩʴ ʥʘ ʷʣʠʥʫ, ʜʫʙ ʟʚʠʯʘʡʥʠʡ, 

ʜʫʙ ʩʢʝʣʴʥʠʡ, ʷʣʠʮʶ ʪʘ ʽʥʰʽ ʜʝʨʝʚʥʽ ʚʠʜʠ. ʉʫʢʮʝʩʽʾ ʛʽʨʩʴʢʠʭ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ ʥʘ ʨʽʚʥʽ 

ʬʦʨʤʘʮʽʡ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 4. 
ʊʘʙʣʠʮʷ 4 

ʇʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʘ ʩʫʢʮʝʩʽʾ ʛʽʨʩʴʢʠʭ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ 

(ʣʽʩʠ ɼʝʨʞʣʽʩʘʛʝʥʪʩʪʚʘ ʋʢʨʘʾʥʠ) 
 

ʌʦʨʤʘʮʽʷ ʣʽʩʽʚ 
ʇʝʨʚʠʥʥʠʡ ʧʦʢʨʠʚ ʉʫʯʘʩʥʠʡ ʧʦʢʨʠʚ 

ʈʽʟʥʠʮʷ, ʪʠʩ. ʛʘ 
ʪʠʩ. ʛʘ % ʛʠʩ. ʛʘ % 

ɹʫʢʦʚʠʭ 430,9 42,2 426,7 41,8 - 4,2 

ʗʣʠʮʝʚʠʭ 189,7 18,5 95,9 9,4 -93,8 

ʉʤʝʨʝʢʦʚʠʭ 369,6 36,2 428,6 41,9 +59,0 

ɯʥʰʽ ʬʦʨʤʘʮʽʾ 31,5 3,1 70,5 6,9 +39,0 

ʈʘʟʦʤ 1021,7 100 1021,7 100 - 

 

ɿ ʯʘʩʫ ʘʢʪʠʚʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʪʨʫʯʘʥʥʷ (ʧʨʦʪʷʛʦʤ 2-3 ʦʩʪʘʥʥʽʭ ʩʪʦʣʽʪʴ) ʙʫʣʘ 

ʜʦʢʦʨʽʥʥʦ ʟʤʽʥʝʥʘ ʚʽʢʦʚʘ ʩʪʨʫʢʪʫʨʘ ʛʽʨʩʴʢʠʭ ʣʽʩʽʚ ʂʘʨʧʘʪ. ʋ ʩʫʯʘʩʥʦʤʫ ʣʽʩʦʚʦʤʫ ʧʦʢʨʠʚʽ 

ʨʦʟʧʦʜʽʣ ʜʝʨʝʚʦʩʪʘʥʽʚ ʟʘ ʛʨʫʧʘʤʠ ʚʽʢʫ ʻ ʚʢʨʘʡ ʥʝʨʽʚʥʦʤʽʨʥʠʤ ʪʘ ʜʘʣʝʢʠʤ ʚʽʜ ʦʧʪʠʤʘʣʴʥʦʛʦ: 

ʥʘ ʤʦʣʦʜʥʷʢʠ ʧʝʨʰʦʾ ʚʽʢʦʚʦʾ ʛʨʫʧʠ ʧʨʠʧʘʜʘʻ 7,5 %, ʜʨʫʛʦʾ ï 10,1, ʥʘ ʩʝʨʝʜʥʴʦʚʽʢʦʚʽ ï 48,1, 

ʧʨʠʩʪʠʛʣʽ ï 13,7, ʩʪʠʛʣʽ ï 14,5, ʧʝʨʝʩʪʽʡʥʽ ï 6,1 %, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʽʥʪʝʥʩʠʚʥʽ ʩʫʮʽʣʴʥʽ 

ʛʦʣʦʚʥʽ ʨʫʙʢʠ ʫ 50-ʪʽ ʨʦʢʠ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ. ɿʘ ʫʤʦʚʠ ʙʽʣʴʰ-ʤʝʥʰ ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ 

ʟʘ ʚʽʢʦʚʠʤʠ ʛʨʫʧʘʤʠ ʡʦʛʦ ʤʦʞʥʘ ʙʫʣʦ ʙ ʚʚʘʞʘʪʠ ʥʦʨʤʘʣʴʥʠʤ. 

ʅʘʜʘʣʽ ʜʣʷ ʨʦʟʢʨʠʪʪʷ ʩʫʢʮʝʩʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʛʽʨʩʴʢʠʭ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤʘʭ 

ʘʥʘʣʽʟʫʚʘʪʠʤʝʪʴʩʷ ʮʠʢʣʽʯʥʘ ʨʽʟʥʦʚʽʢʦʚʘ ʜʠʥʘʤʽʢʘ ʥʘ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʧʨʦʙʘʭ ʪʘ ʧʨʦʮʝʩʠ 

ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ ʫ ʚʽʜʥʦʚʥʦ-ʚʽʢʦʚʽʡ ʜʠʥʘʤʽʮʽ, ʙʫʜʫʪʴ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʽ ʧʨʠʨʦʜʥʦ-

ʘʥʪʨʦʧʦʛʝʥʥʽ ʟʤʽʥʠ ʯʝʨʝʟ ʦʩʦʙʣʠʚʦʩʪʽ ʝʢʟʦʛʝʥʥʦ-ʝʥʜʦʛʝʥʥʠʭ ʩʫʢʮʝʩʽʡ ʫ ʧʨʘʣʽʩʘʭ ʽ 

ʘʥʪʨʦʧʦʛʝʥʥʦ ʧʦʨʫʰʝʥʠʭ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤʘʭ, ʾʭʥʷ ʩʪʘʙʽʣʴʥʽʩʪʴ, ʚʠʢʦʥʘʥʥʷ ʛʽʜʨʦʣʦʛʽʯʥʠʭ 

ʬʫʥʢʮʽʡ, ʟʜʽʡʩʥʝʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʩʫʢʮʝʩʽʡ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ ʟʘ ʫʤʦʚʠ ʟʤʽʥʠ ʢʣʽʤʘʪʫ. 

ʂʦʥʮʝʧʪʫʘʣʴʥʽ ʟʘʩʘʜʠ ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʩʪʘʙʽʣʴʥʦʩʪʽ ʛʽʨʩʴʢʠʭ ʣʽʩʦʚʠʭ 

ʝʢʦʩʠʩʪʝʤ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ ʚʢʣʶʯʘʶʪʴ ʢʦʤʧʣʝʢʩ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʟ ʚʝʜʝʥʥʷ 

ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʥʘ ʝʢʦʣʦʛʽʯʥʽʡ ʽ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽʡ ʦʩʥʦʚʘʭ. ɺʦʥʠ ʦʭʦʧʣʶʶʪʴ  

ʬʫʥʢʮʽʦʥʘʣʴʥʦ-ʮʽʣʴʦʚʝ ʧʨʠʟʥʘʯʝʥʥʷ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ ʫ ʤʝʞʘʭ ʣʘʥʜʰʘʬʪʥʠʭ ʚʦʜʦʟʙʦʨʽʚ ʽ 

ʪʠʧʦʣʦʛʽʯʥʦʾ ʧʨʠʥʘʣʝʞʥʦʩʪʽ, ʚʨʘʭʦʚʫʶʪʴ ʟʙʝʨʝʞʝʥʥʷ ʪʝʨʠʪʦʨʽʡ ʫ ʤʝʞʘʭ ʝʢʦʣʦʛʽʯʥʦʾ ʤʝʨʝʞʽ, 

ʾʭʥʽʭ ʢʣʶʯʦʚʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʝʣʝʤʝʥʪʽʚ (ʦʩʦʙʣʠʚʦ ʧʨʘʣʽʩʽʚ), ʧʽʜʪʨʠʤʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ 
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ʮʽʣʽʩʥʦʩʪʽ ʩʝʨʝʜʦʚʠʱʘ ʽʩʥʫʚʘʥʥʷ ʣʽʩʫ ʷʢ ʥʝʦʙʭʽʜʥʦʾ ʫʤʦʚʠ ʽʩʥʫʚʘʥʥʷ ʣʶʜʠʥʠ, ʚʠʞʠʚʘʥʥʷ 

ʨʽʟʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ ʽ ʪʚʘʨʠʥ, ʨʝʘʣʽʟʘʮʽʶ ʥʘʙʣʠʞʝʥʦʛʦ ʜʦ ʧʨʠʨʦʜʠ ʣʽʩʽʚʥʠʮʪʚʘ (ʧʨʦʚʝʜʝʥʥʷ 

ʨʫʙʦʢ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ), ʘ ʪʘʢʦʞ ʚʠʙʽʨʢʦʚʠʭ, ʥʝʨʽʚʥʦʤʽʨʥʦ-ʧʦʩʪʫʧʦʚʠʭ, ʩʘʥʽʪʘʨʥʦ-

ʦʟʜʦʨʦʚʯʠʭ ʨʫʙʦʢ, ʦʨʽʻʥʪʘʮʽʶ ʥʘ ʧʨʠʨʦʜʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʽ ʡʦʛʦ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʪʠʧʫ ʣʽʩʫ.  

ɺʠʩʥʦʚʢʠ. ɻʽʨʩʴʢʽ ʣʽʩʠ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ ʜʦʢʦʨʽʥʥʦ ʟʤʽʥʝʥʽ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ 

ʬʽʪʦʮʝʥʦʪʠʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ï ʩʢʣʘʜʦʤ ʧʘʥʽʚʥʠʭ ʧʦʨʽʜ ʽ ʚʽʢʦʚʦʶ ʩʪʨʫʢʪʫʨʦʶ. ʅʘʡʙʽʣʴʰ 

ʤʘʩʰʪʘʙʥʽ ʟʤʽʥʠ ʚʽʜʙʫʣʠʩʴ ʫ ʬʦʨʤʘʮʽʾ ʷʣʠʮʝʚʠʭ ʣʽʩʽʚ. ʄʝʪʦʜʠʯʥʦʶ ʦʩʥʦʚʦʶ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʟʤʽʥ ʻ ʣʽʩʽʚʥʠʯʦ-ʝʢʦʣʦʛʽʯʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʇ. ʉ. ʇʦʛʨʝʙʥʷʢʘ ï 

ɼ. ɺ. ɺʦʨʦʙʡʦʚʘ ʟ ʫʪʦʯʥʝʥʥʷʤʠ ʽ ʜʦʧʦʚʥʝʥʥʷʤʠ ʄ. ɸ. ɻʦʣʫʙʮʷ. ʇʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʽ 

ʩʫʢʮʝʩʽʾ ʚʧʣʠʥʫʣʠ ʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ. ʐʣʷʭʠ ʾʭ ʧʽʜʪʨʠʤʢʠ ʤʦʞʣʠʚʽ ʟʘ ʫʤʦʚʠ 

ʧʝʨʝʭʦʜʫ ʜʦ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʥʘʙʣʠʞʝʥʦʛʦ ʜʦ ʧʨʠʨʦʜʠ. 

ʇʦʜʷʢʘ. ʉʪʘʪʪʷ ʧʽʜʛʦʪʦʚʣʝʥʘ ʚ ʨʘʤʢʘʭ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʟʘ ʤʽʞʥʘʨʦʜʥʠʤ ʧʨʦʝʢʪʦʤ 

çHYDROFOR: ʩʠʩʪʝʤʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʧʦʩʠʣʝʥʥʷ ʛʽʜʨʦʣʦʛʽʯʥʦʾ ʨʦʣʽ ʣʽʩʽʚ ʫ ʧʦʧʝʨʝʜʞʝʥʥʽ ʧʘʚʦʜʢʽʚ ʫ ʙʘʩʝʡʥʽ ʨʽʯʢʠ ɹʦʜʨʦʛè 

(ʨʝʻʩʪʨʘʮʽʡʥʠʡ ʥʦʤʝʨ HUSKROUA/1101/262), ʱʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʚ ʨʘʤʢʘʭ ʧʨʦʛʨʘʤʠ 

ʊʨʘʥʩʢʦʨʜʦʥʥʦʛʦ ʩʧʽʚʨʦʙʽʪʥʠʮʪʚʘ ʋʛʦʨʱʠʥʘïʉʣʦʚʘʯʯʠʥʘïʈʫʤʫʥʽʷïʋʢʨʘʾʥʘ ʟʘ 

ʩʧʽʚʬʽʥʘʥʩʫʚʘʥʥʷ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ. 
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ɽʉʊɽʉʊɺɽʅʅʆ-ɸʅʊʈʆʇʆɻɽʅʅʓɽ ʀɿʄɽʅɽʅʀʗ ɺ ɻʆʈʅʓʍ ʃɽʉʅʓʍ ʕʂʆʉʀʉʊɽʄɸʍ 

ʋʂʈɸʀʅʉʂʀʍ ʂɸʈʇɸʊ ʀ ʇʋʊʀ ʇʆɼɼɽʈɾɸʅʀʗ ʀʍ ʉʊɸɹʀʃʔʅʆʉʊʀ. 

ʋʢʨʘʠʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʛʦʨʥʦʛʦ ʣʝʩʦʚʦʜʩʪʚʘ ʠʤ. ʇ. ʉ. ʇʘʩʪʝʨʥʘʢʘ 

ʄʝʪʦʜʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʘʥʘʣʠʟʘ ʝʩʪʝʩʪʚʝʥʥʳʭ ʠ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʛʦʨʥʳʭ ʣʝʩʥʳʭ ʵʢʦʩʠʩʪʝʤ, ʘ 
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ɼ. ɺ. ɺʦʨʦʙʴʝʚʘ ʩ ʜʦʧʦʣʥʝʥʠʷʤʠ ʠ ʫʪʦʯʥʝʥʠʷʤʠ ʄ. ɸ. ɻʦʣʫʙʮʘ. ɺ ʋʢʨʘʠʥʩʢʠʭ ʂʘʨʧʘʪʘʭ ʧʨʠʨʦʜʥʦ-

ʘʥʪʨʦʧʦʛʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʦʭʚʘʪʠʣʠ ʦʩʥʦʚʥʳʝ ʣʝʩʥʳʝ ʬʦʨʤʘʮʠʠ ï ʧʠʭʪʦʚʳʭ, ʝʣʦʚʳʭ ʠ ʙʫʢʦʚʳʭ ʣʝʩʦʚ ï ʧʦ 
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ʩʪʨʫʢʪʫʨʳ). 
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ɿɸʍʀʉʊ ʃɯʉʋ 
ʋɼʂ 630*632*938.1 

ɺ. ɸ. ɼʀʐʂʆ, ɯ. ʄ. ʋʉʎʔʂʀʁ, ʆ. ɸ. ʄʀʍɸʁʃɯʏɽʅʂʆ
*
  

ʄʆʈʌʆʃʆɻɯʏʅɯ ʊɸ ɹɯʆʍɯʄɯʏʅɯ ɺɯɼʄɯʅʅʆʉʊɯ ɼɽʈɽɺ ɯɿ ʈɯɿʅʆʖ ʉʊɯʁʂɯʉʊʖ 

ɼʆ ʂʆʈɽʅɽɺʆɰ ɻʋɹʂʀ 
ʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʮʽʾ ʽʤ. ɻ. ʄ. ɺʠʩʦʮʴʢʦʛʦ 

 
ɺʠʩʚʽʪʣʝʥʦ ʤʘʪʝʨʽʘʣʠ ʜʦʩʣʽʜʞʝʥʴ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʪʘ ʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʥʘʩʘʜʞʝʥʥʷʭ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ, 

ʫʨʘʞʝʥʠʭ ʢʦʨʝʥʝʚʦʶ ʛʫʙʢʦʶ. ʆʙʩʪʝʞʝʥʦ ʜʝʨʝʚʘ ʟ ʨʽʟʥʦʶ ʩʪʡ̔ʢ̔ʩʪʶ. ɺʠʷʚʣʝʥʦ, ʱʦ ʟʘʭʚʦʨʶʚʘʥʥʷ ʚʧʣʠʚʘʻ ʥʘ 

ʘʢʪʠʚʥʽʩʪʴ ʨʦʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʧʦʨʫʰʫʻ ʙʘʣʘʥʩ ʤʽʞ ʧʝʨʚʠʥʥʠʤʠ ʪʘ ʚʪʦʨʠʥʥʠʤʠ ʤʝʪʘʙʦʣʽʪʘʤʠ ʫ ʨʦʩʣʠʥ. ʋ 

ʜʝʨʝʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʦʩʝʨʝʜʢʫ ʫʨʘʞʝʥʥʷ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ ʥʦʨʤʠ 

ʾʭʥʴʦʾ ʨʝʘʢʮʽʾ. ʅʘʡʙʽʣʴʰʠʡ ʩʪʫʧʽʥʴ ʚʘʨʽʶʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʟʘʬʽʢʩʦʚʘʥʦ ʱʦʜʦ ʛʨʫʧ ʜʝʨʝʚ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʦʩʝʨʝʜʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʦʨʝʥʝʚʘ ʛʫʙʢʘ, ʦʩʝʨʝʜʦʢ ʫʨʘʞʝʥʥʷ, ʤʽʞʦʩʝʨʝʜʢʦʚʠʡ ʧʨʦʩʪʽʨ, ʩʪʽʡʢʽʩʪʴ ʜʦ ʢʦʨʝʥʝʚʦʾ 

ʛʫʙʢʠ, ʙʽʣʢʠ, ʧʨʦʘʥʪʦʮʠʘʥʽʜʠʥʠ, ʢʘʪʝʭʽʥʠ. 

 

ɺʩʪʫʧ. ɽʬʝʢʪʠʚʥʘ ʦʨʛʘʥʽʟʘʮʽʷ ʩʝʣʝʢʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʜʣʷ ʩʪʚʦʨʝʥʥ ̫ ʧʨʦʜʫʢʪʠʚʥʠʭ ʽ 

ʞʠʪʪʻʟʜʘʪʥʠʭ ʥʘʩʘʜʞʝʥʴ ʥʘʙʫʚʘʻ ʚʩʝ ʙʽʣʴʰʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ. ʊʨʘʜʠʮʽʡʥʽ ʤʝʪʦʜʠ, ʱʦ ʙʘʟʫʶʪʴʩʷ 

ʥʘ ʛʨʫʧʦʚʦʤʫ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʤʫ ʚʽʜʙʦʨʽ, ʥʝ ʜʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʧʦʚʥʦ  ʁʤʽʨʦ  ʁʚʨʘʭʦʚʫʚʘʪʠ 

ʦʟʥʘʢʠ ʩʪʽʡʢʦʩʪʽ ʤʦʣʦʜʠʭ ʨʦʩʣʠʥ ʜʦ ʧʘʪʦʛʝʥʽʚ, ʪʦʤʫ ʯʘʩʪʦ ʟʥʘʯʥʫ ʾʭʥ  ʁʯʘʩʪʠʥʫ ʚ ʰʪʫʯʥʠʭ 

ʥʘʩʘʜʞʝʥʥʷʭ ʫʨʘʞʫʪʁʴ ʝʥʪʦʤʦʰʢʽʜʥʠʢʠ ʪʘ ʭʚʦʨʦʙʠ [10]. ɼʣʷ ʛʦʣʦʚʥʦʾ ʣʽʩʦʫʪʚʦʨʶʚʘʣʴʥʦʾ 

ʧʦʨʦʜʠ ʋʢʨʘʾʥʠ ï ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ (Pinus sylvestris L.) ï ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʤ ʧʘʪʦʛʝʥʦʤ ʻ 

ʢʦʨʝʥʝʚʘ ʛʫʙʢʘ (Heterobasidion annosum (Fr.) Bref., 1889), ʷʢʘ ʚʨʘʞʘ̒  ʙʽʣʴʰʽʩʪʴ ʭʚʦʡʥʠʭ 

ʧʦʨʽʜ, ʧʨʠʟʚʦʜʷʯʠ ʜʦ ʧʦʩʪʫʧʦʚʦʛʦ ʦʩʣʘʙʣʝʥʥʷ ʡ ʚʽʜʤʠʨʘʥʥʷ ʜʝʨʝʚ ʫ ʥʘʩʘʜʞʝʥʥʷʭ. ʋ 

ʣʦʢʘʣʴʥʠʭ ʦʩʝʨʝʜʢʘʭ ʨʦʟʚʠʪʢʫ ʭʚʦʨʦʙʠ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʤʘʩʦʚʝ ʚʩʠʭʘʥʥʷ ʜʝʨʝʚ, ʭʦʯʘ ʦʢʨʝʤʽ ʟ 

ʥʠʭ ʘʙʦ ʛʨʫʧʠ ʚʠʞʠʚʘʶʪʴ. ʎʷ ʦʩʦʙʣʠʚʽʩʪʴ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʦʩʦʙʠʥʠ ʚ ʧʦʧʫʣʷʮʽʷʭ ʽ 

ʥʘʩʘʜʞʝʥʥʷʭ ʤʘʶʪʴ ʨʽʟʥʠʡ ʩʪʫʧʽʥʴ ʽʤʫʥʽʪʝʪʫ, ʤʝʭʘʥʽʟʤʠ ʷʢʦʛʦ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ 

ʟʘʣʠʰʘʶʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʚʠʚʯʝʥʠʤʠ. [7, 15, 16, 14, 19ï21]. ʆʩʥʦʚʥʠʤ ʩʧʦʩʦʙʦʤ ʬʦʨʤʫʚʘʥʥʷ 

ʩʪʽʡʢʠʭ ʥʘʩʘʜʞʝʥʴ ʻ ʨʽʟʥʦʤʘʥʽʪʥʽ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʽ ʟʘʭʦʜʠ, ʘ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ï 

ʚʠʙʽʨʢʦʚʽ ʩʘʥʽʪʘʨʥʽ ʨʫʙʢʠ, ʜʣʷ ʷʢʠʭ ʩʪʫʧʽʥʴ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ ʜʝʨʝʚ ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʟʦʚʥʽʰʥʽʤʠ 

ʦʟʥʘʢʘʤʠ. ʎʝʡ ʤʝʪʦʜ ʥʝ ʻ ʜʦʩʢʦʥʘʣʠʤ, ʪʦʤʫ ʱʦ ʫʨʘʞʝʥʥʷ ʧʘʪʦʛʝʥʦʤ ʦʩʥʦʚʥʦʾ ʤʘʩʠ ʢʦʨʽʥʥʷ 

ʤʘʣʦ ʚʽʜʙʠʚʘʻʪʴʩʷ ʥʘ ʟʦʚʥʽʰʥʽʭ ʦʟʥʘʢʘʭ ʜʝʨʝʚ [12]. ɿʛʽʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʧʨʦʚʝʜʝʥʠʤʠ ʚ 

ʋʢʨʅɼɯʃɻɸ, ʧʦʰʠʨʝʥʥʷ ʦʩʝʨʝʜʢʽʚ ʢʦʨʝʥʝʚʦʾ ʛʫʙʢʠ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʽʩʣʷ ʨʫʙʦʢ ʜʦʛʣʷʜʫ, 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʟʥʠʞʝʥʥʷ ʚ ʮʝʡ ʧʝʨʽʦʜ ʧʦʪʝʥʮʽʡʥʦʾ ʩʪʽʡʢʦʩʪʽ ʦʩʚʽʪʣʝʥʠʭ ʨʫʙʢʦʶ 

ʜʝʨʝʚ. ʋʥʘʩʣʽʜʦʢ ʟʤʽʥʠ ʩʚʽʪʣʦʚʦʛʦ ʨʝʞʠʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʧʨʠʪʦʢʫ ʧʝʨʚʠʥʥʠʭ 

ʤʝʪʘʙʦʣʽʪʽʚ ʜʦ ʪʦʯʦʢ ʨʦʩʪʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʩʠʥʪʝʟʫ ʨʝʯʦʚʠʥ (ʬʝʥʦʣʽʚ, 

ʧʨʦʜʫʮʝʥʪʽʚ ʩʤʦʣʦʥʦʩʥʦ ʾʩʠʩʪʝʤʠ), ʱʦ ʚʠʢʦʥʫʶʪʴ ʟʘʭʠʩʥʽ ʬʫʥʢʮʽʾ ʧʨʦʪʠ ʧʘʪʦʛʝʥʽʚ, ʪʦʙʪʦ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʠʤʯʘʩʦʚʝ ʧʦʨʫʰʝʥʥʷ ʙʘʣʘʥʩʫ ʚ ʨʦʟʧʦʜʽʣʽ ʧʨʦʜʫʢʪʽʚ ʩʠʥʪʝʟʫ ʤʽʞ ʤʝʪʘʙʦʣʽʪʘʤʠ 

ʨʽʟʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ [12]. ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʭ ʙʽʦʭʽʤʽʯʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʧʝʨʚʠʥʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʻ ʙʽʣʦʢ. ʎʝʡ 

ʢʦʤʧʦʥʝʥʪ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʠʡ ʟ ʽʤʫʥʥʦʶ ʩʠʩʪʝʤʦʶ ʽ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʫ 

ʨʦʩʣʠʥ [11, 13]. ʅʠʟʴʢʦʤʦʣʝʢʫʣʷʨʥʽ ʩʧʦʣʫʢʠ ʬʝʥʦʣʴʥʦʾ ʧʨʠʨʦʜʠ, ʷʢʽ ʫʤʦʚʥʦ ʚʽʜʥʦʩʷʪʴ ʜʦ 

ʚʪʦʨʠʥʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ, ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʧʨʠ ʚʠʚʯʝʥʥʽ ʤʝʭʘʥʽʟʤʽʚ ʘʜʘʧʪʘʮʽʾ ʨʦʩʣʠʥ 

ʜʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʯʠʥʥʠʢʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [9], ʧʨʦʪʝ ʾʭʥ ̫ ʨʦʣʴ ʥʝ ʻ 

ʧʦʚʥʽʩʪʶ ʚʠʚʯʝʥʦʶ. ɺʘʞʣʠʚʦʶ ʬʫʥʢʮʽʻʶ ʬʝʥʦʣʴʥʠʭ ʩʧʦʣʫʢ ʻ ʚʧʣʠʚ ʥʘ ʧʨʦʥʠʢʣʠʚʽʩʪʴ 

ʤʝʤʙʨʘʥ, ʷʢʽ ʻ ʦʩʥʦʚʥʠʤʠ ʨʝʛʫʣʷʪʦʨʘʤʠ ʢʣʽʪʠʥʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ. ɿʤʽʥʘ ʧʨʦʥʠʢʣʠʚʦʩʪʽ 

ʤʝʤʙʨʘʥ ʤʦʞʝ ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʘʪʠʩʷ ʥʘ ʝʥʝʨʛʝʪʠʯʥʠʭ ʽ ʤʝʪʘʙʦʣʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ʫ ʢʣʽʪʠʥʘʭ.  

ʄʝʪʦʶ ʥʘʰʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʧʦʨʽʚʥʷʥʥʷ ʦʩʥʦʚʥʠʭ ʪʘʢʩʘʮʽʡʥʠʭ ʪʘ ʙʽʦʭʽʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʫ ʜʝʨʝʚ ʟ ʨʽʟʥʦʶ  ʩʪʽʡʢʽʩʪʶ ʜʦ ʢʦʨʝʥʝʚʦʾ ʛʫʙʢʠ: çʫʤʦʚʥʦ ʩʪʽʡʢʠʭè, çʭʚʦʨʠʭè, çʩʪʽʡʢʠʭè. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʴ. ɺʠʚʯʘʣʠ ʥʘʩʘʜʞʝʥʥʷ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ V ʢʣʘʩʫ ʚʽʢʫ, 

ʫʨʘʞʝʥʽ ʢʦʨʝʥʝʚʦʶ ʛʫʙʢʦʶ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʨʽʟʥʠʤʠ ʣʽʩʦʨʦʩʣʠʥʥʠʤʠ ʫʤʦʚʘʤʠ ʽ 

                                                 
*
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ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʩʢʣʘʜʦʤ ʽ ʦʩʥʦʚʥʠʤʠ ʪʘʢʩʘʮʽʡʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ɼʦʩʣʽʜʞʝʥʦ 

ʤʦʥʦʢʫʣʴʪʫʨʠ, ʩʪʚʦʨʝʥʽ ʥʘ ʩʪʘʨʦʦʨʥʠʭ ʟʝʤʣʷʭ ɼʇ çɺʦʚʯʘʥʩʴʢʝ ʃɻè ʉʪʘʨʦʩʘʣʪʽʚʩʴʢʦʛʦ 

ʣ̔ ʩʥʠʮʪʚʘ, ʫʨ. ʅʦʚʦʜʦʤʦʚʩʴʢʝ (ʢʚ. 99, ʚʠʜ. 13; ʩʢʣʘʜ ï 10ʉʟ; ʚ̔ ʢ ï 49 ʨ.; d = 23 ʩʤ; h = 22 ʤ; 

ʙʦʥʽʪʝʪ ï 1ʘ; ʊʋʄ ï ɺ2ɼʉ, ʧʦʚʥʦʪʘ ï 0,6; ʟʘʧʘʩ ï 288 ʤ
3
/ʛʘ) ʪʘ ʤʽʰʘʥʽ ʢʫʣʴʪʫʨʠ, ʩʪʚʦʨʝʥʽ ʥʘ 

ʩʪʘʨʦʦʨʥʠʭ ʟʝʤʣʷʭ ʫ, ɼʝʨʛʘʯʽʚʩʴʢʦʤʫ ʣ̔ ʩʥʠʮʪʚ̔ ɼʘʥʠʣʽʚʩʴʢʦʛʦ ɼɼʃɻ (ʢʚ. 166, ʚʠʜ. 1; ʩʢʣʘʜ ï 

8ʉʟ2ɹʧ; ʚ̔ ʢ ï 45 ʨ.; d = 27 ʩʤ; h = 23 ʤ; ʙʦʥʽʪʝʪ ï 1b; ʊʋʄ ï ʉ2ʃɼʉ, ʧʦʚʥʦʪʘ ï 0,78; ʟʘʧʘʩ ï 

335 ʤ
3
/ʛʘ). ʆʙʩʪʝʞʝʥʽ ʥʘʩʘʜʞʝʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʜʠʬʫʟʥʠʤ ʧʦʰʠʨʝʥʥʷʤ ʢʦʨʝʥʝʚʦʾ ʛʫʙʢʠ. 

ɿʘ ʤʝʪʦʜʠʢʦʶ, ʨʦʟʨʦʙʣʝʥʦʶ ʚ ʋʢʨʅɼɯʃɻɸ [12], ʚʽʜʙʠʨʘʣʠ ʜʝʨʝʚʘ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ ʩʪʽʡʢʦʩʪʽ 

ʚ ʦʩʝʨʝʜʢʘʭ ʚʩʠʭʘʥʥʷ ʪʘ ʟʘ ʾʭʥʽʤʠ ʤʝʞʘʤʠ. ʋ ʤʽʞʦʩʝʨʝʜʢʦʚʦʤʫ, ʥʝʫʰʢʦʜʞʝʥʦʤʫ ʭʚʦʨʦʙʦʶ, 

ʧʨʦʩʪʦʨʽ ʥʘʩʘʜʞʝʥʥʷ ʚʽʜʙʠʨʘʣʠ ʜʝʨʝʚʘ ɯ ʢʘʪʝʛʦʨʽʾ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʟ ʥʝʚʽʜʦʤʦʶ ʩʪʽʡʢʽʩʪʶ, 

ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʷʢ ʢʦʥʪʨʦʣʴ, ï ʾʭ ʙʫʣʦ ʚʽʜʥʝʩʝʥʦ ʜʦ ʛʨʫʧʠ çʟʜʦʨʦʚʽè. ɺ ʦʩʝʨʝʜʢʘʭ 

ʚʩʠʭʘʥʥʷ, ʚ ʤʝʞʘʭ ʧʨʦʛʘʣʠʥ, ʱʦ ʫʪʚʦʨʠʣʠʩʴ ʫ ʨʝʟʫʣʴʪʘʪʽ ʤʘʩʦʚʦʛʦ ʚʩʠʭʘʥʥʷ ʜʝʨʝʚ, ʙʫʣʠ 

ʚʽʜʽʙʨʘʥʽ ʜʝʨʝʚʘ, ʪʘʢʦʞ ɯ ʢʘʪʝʛʦʨʽʾ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ, ʙʝʟ ʷʚʥʠʭ  ʟʦʚʥʽʰʥʽʭ ʦʟʥʘʢ 

ʟʘʭʚʦʨʶʚʘʥʥʷ, ï çʫʤʦʚʥʦ ʩʪʽʡʢʽè. ʆʩʥʦʚʦʶ ʜʣʷ ʾʭʥʴʦʛʦ ʚʽʜʙʦʨʫ ʙʫʣʠ ʪʘʢ̔ ʚʽʟʫʘʣʴʥʽ ʦʟʥʘʢʠ: 

ʬʦʨʤʘ ʢʨʦʥʠ, ʛʫʩʪʦʪʘ ʦʭʚʦʻʥʥʷ, ʜʦʚʞʠʥʘ ʪʘ ʟʘʙʘʨʚʣʝʥʥʷ ʭʚʦʾ. ɼʝʨʝʚʘ ɯɯ ʪʘ ɯɯɯ ʢʘʪʝʛʦʨʽʡ 

ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ, ʟ ʷʚʥʠʤʠ ʦʟʥʘʢʘʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʥʘ ʢʨʘʷʭ ʧʨʦʛʘʣʠʥ ï çʭʚʦʨʽè. ʋ ʚʩʽʭ 

ʚʽʜʽʙʨʘʥʠʭ ʜʝʨʝʚ ʚʠʤʽʨʷʥʽ ʪʘʢʩʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ (ʚʠʩʦʪʘ, ʜʽʘʤʝʪʨ) [1] ʽ ʚʽʜʽʙʨʘʥʽ ʟʨʘʟʢʠ ʣʫʙʫ 

ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʙʽʦʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ [2, 3, 17]. ʋ ɼʇ çɺʦʚʯʘʥʩʴʢʝ ʃɻè ʚʽʜʽʙʨʘʥʦ ʧʦ 10 

ʜʝʨʝʚ ʢʦʞʥʦʾ ʢʘʪʝʛʦʨʽʾ ʩʪʽʡʢʦʩʪʽ (30 ʜʝʨʝʚ), ʫ ɼʘʥʠʣʽʚʩʴʢʦʤʫ ɼɼʃɻ ï 10 çʩʪʽʡʢʠʭè, 6 

çʭʚʦʨʠʭè, 5 çʟʜʦʨʦʚʠʭè (21 ʜʝʨʝʚʦ). ɿʙʽʨ ʜʦʩʣʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʤʦʥʦʢʫʣʴʪʫʨʘʭ ʧʨʦʚʦʜʠʣʠ ʫ 

ʞʦʚʪʥʽ 2013 ʨ, ʘ ʫ ʤʽʰʘʥʦʤʫ ʥʘʩʘʜʞʝʥʥʽ ï ʫ ʢʚʽʪʥʽ 2014 ʨ. ʆʩʢʽʣʴʢʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʙʽʦʭʽʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʥʘʩʘʜʞʝʥʥʷʭ ʧʽʜ ʯʘʩ ʟʙʦʨʫ ʜʦʩʣʽʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʙʫʣʘ ʩʫʪʪʻʚʦ ʨʽʟʥʦʶ 

[11, 13], ʤʠ ʨʦʟʛʣʷʜʘʣʠ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʤʽʩʪʫ ʧʝʨʚʠʥʥʠʭ ʪʘ ʚʪʦʨʠʥʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʫ ʣʫʙʽ 

(ɹʘʣ) ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʙʘʣʘʥʩʫ ʮʠʭ ʩʧʦʣʫʢ ʫ ʛʨʫʧʘʭ ʜʝʨʝʚ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ ʩʪʽʡʢʦʩʪʽ. ʗʢ 

ʢʦʥʪʨʦʣ ɹ ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʙʘʣʘʥʩ ʙʽʦʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ çʟʜʦʨʦʚʠʭè ʜʝʨʝʚ 

ʤʽʞʦʩʝʨʝʜʢʦʚʦʛʦ ʧʨʦʩʪʦʨʫ. ʈʦʟʨʘʭʫʥʦʢ ʙʘʣʘʥʩʫ ʧʝʨʚʠʥʥʠʭ ʪʘ ʚʪʦʨʠʥʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ 

ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʬʦʨʤʫʣʦʶ : 

 

ɹʘʣ = (ʂʘ+ʇʘ)/ɹ,      (1) 

 

ʜʝ ɹʘʣ ï ʙʘʣʘʥʩ ʧʝʨʚʠʥʥʠʭ ʪʘ ʚʪʦʨʠʥʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ; ɹ ï ʙʽʣʦʢ, ʇʘ ï ʧʨʦʘʥʪʦʮʠʘʥʽʜʽʥʠ, ʂʘ ï 

ʢʘʪʝʭʽʥʠ. 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʽʜ ʯʘʩ ʙʽʦʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥ ɹ ʚʽʜʙʽʨ 

ʟʨʘʟʢʽʚ ʣʫʙʫ ʥʘ ʢʦʞʥʽʡ ʜʽʣʷʥʮʽ ʟʜʽʡʩʥʶʚʘʣʠ ʧʨʦʪʷʛʦʤ ʢʦʨʦʪʢʦʛʦ ʧʝʨʽʦʜʫ ʯʘʩʫ (1ï1,5 ʛʦʜ). 

ɿʨʘʟʢʠ ʚʠʩʫʰʫʚʘʣʠ ʧʨʦʪʷʛʦʤ 2 ʪʠʞʥʽʚ ʙʝʟ ʜʦʩʪʫʧʫ ʩʦʥʷʯʥʦʛʦ ʩʚʽʪʣʘ ʽ ʚʠʟʥʘʯʘʣʠ ʚʤʽʩʪ ʙʽʣʢʽʚ 

(ɹ), ʧʨʦʘʥʪʦʮʠʘʥʽʜʽʥʽʚ (ʇʘ) ʪʘ ʢʘʪʝʭʽʥʽʚ (ʂʘ). ɺʤʽʩʪ ɹ ʚʠʟʥʘʯʘʣʠ ʟʘ ʤʝʪʦʜʠʢʦʶ ɻ. ɸ. ɹʫʟʫʥ 

[3], ʰʣʷʭʦʤ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʟ ʘʤʽʜʦ-ʯʦʨʥʠʤ, ʥʘ ʢʦʣʦʨʠʤʝʪʨʽ ʂʌʂ-200 (ʜʦʚʞʠʥʘ ʭʚʠʣʽ 615 ʥʤ), 

ʘ ʚʤʽʩʪ ʩʧʦʣʫʢ ʚʪʦʨʠʥʥʦʛʦ ʤʝʪʘʙʦʣʽʟʤʫ ï ʰʣʷʭʦʤ ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʟ ʝʪʘʥʦʣʦʤ (70 %): ʂʘ ï ʟʘ 

ʨʝʘʢʮʽʻʶ ʟ ʚʘʥʽʣʽʥʦʤ [2] (ʜʦʚʞʠʥʘ ʭʚʠʣʽ 500 ʥʤ), ʘ ʇʘ ï ʛʽʜʨʦʣʽʟʦʤ ʦʩʘʜʫ ʚʽʜ 

ʮʝʥʪʨʠʬʫʛʫʚʘʥʥʷ ʝʪʘʥʦʣʴʥʦʛʦ ʝʢʩʪʨʘʢʪʫ ʟ ʉ4H9OH : ʅCl (95 : 5) (ʜʦʚʞʠʥʘ ʭʚʠʣʽ 550 ʥʤ) [17].  

ʆʜʝʨʞʘʥʽ ʜʘʥʽ ʦʙʨʦʙʣʷʣʠ ʤʝʪʦʜʘʤʠ ʚʘʨʽʘʮʽʡʥʦʾ ʩʪʘʪʠʩʪʠʢʠ [6] ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʢʝʪʫ 

ʧʨʦʛʨʘʤ MS Excel.  

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʣʝʥʦ, ʱʦ ʩʝʨʝʜʥʷ 

ʚʠʩʦʪʘ ʥʘʩʘʜʞʝʥʴ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʨʽʟʥʠʮʶ ʫ ʚʽʮʽ (4 ʨʦʢʠ), ʨʽʟʥʠʪʴʩʷ ʥʝ ʩʫʪʪʻʚʦ (hʍʘʨʢ. = 23 ʤ, 

hɺʦʚʯ. = 22 ʤ). ɼʝʨʝʚʘ, ʚʽʜʽʙʨʘʥʽ ʷʢ çʫʤʦʚʥʦ ʩʪʽʡʢʽè, ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ çʭʚʦʨʠʭè ʪʘ çʟʜʦʨʦʚʠʭè, 

ʜʝʱʦ ʤʝʥʰʠʤʠ ʚʠʩʦʪʘʤʠ: ʫ ʤʦʥʦʢʫʣʴʪʫʨʘʭ ɼʇ çɺʦʚʯʘʥʩʴʢʝ ʃɻè (hʩʝʨ. = 17,5 ʤ) ʨʽʟʥʠʮʷ 

ʩʪʘʥʦʚʠʪʴ 8 ʪʘ 14 % ʚʽʜʧʦʚʽʜʥʦ, ʘ ʫ ɼʘʥʠʣʽʚʩʴʢʦʤʫ ɼɼʃɻ (hʩʝʨ.ʍʘʨʢ. = 17,7 ʤ) ï 19 ʽ 23 % 

ʚʽʜʧʦʚʽʜʥʦ (ʪʘʙʣ. 1). ɺʽʜʤʽʥʥʦʩʪʽ ʜʽʘʤʝʪʨʽʚ ʻ ʙʽʣʴʰ ʩʫʪʪʻʚʠʤʠ (dʩʝʨ.ʍʘʨʢ. = 27 cʤ; dʩʝʨ.ɺʦʚʯ. = 23 

cʤ). ʋ ʯʠʩʪʠʭ ʩʦʩʥʦʚʠʭ ʢʫʣʴʪʫʨʘʭ ʚʽʜʤʽʥʥʦʩʪʽ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ ʜʽʘʤʝʪʨʘ ʤʽʞ ʛʨʫʧʘʤʠ 

ʜʝʨʝʚ ʨʽʟʥʦʾ ʩʪʽʡʢʦʩʪʽ ʻ ʥʝʚʝʣʠʢʠʤʠ ʽ ʩʪʘʥʦʚʣʷʪʴ 4ï7 % (ʪʘʙʣ. 1), ʧʨʠʯʦʤʫ ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ 

ʛʨʫʧʠ çʫʤʦʚʥʦ ʩʪʽʡʢʠʭè ʜʝʨʝʚ ʻ ʥʘʡʤʝʥʰʠʤ (d = 21,9 ʩʤ) ʽ ʥʝ ʧʝʨʝʚʠʱʫʻ ʩʝʨʝʜʥʽʡ ʧʦ 

ʥʘʩʘʜʞʝʥʥʶ (d = 23 cʤ). ʋ ʤʽʰʘʥʦʤʫ ʥʘʩʘʜʞʝʥʥʽ ʩʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ʛʨʫʧʠ çʫʤʦʚʥʦ ʩʪʽʡʢʠʭè 
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ʜʝʨʝʚ  (dʍʘʨʢ. = 30,4 ʩʤ) ʻ ʥʘ 20 % ʚʠʱʠʤ, ʥʽʞ ʫ ʜʝʨʝʚ ʽʥʰʠʭ ʛʨʫʧ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ, ʱʦ, 

ʥʘʡʽʤʦʚʽʨʥʽʰʝ, ʻ ʥʘʩʣʽʜʢʦʤ ʨʦʩʪʫ ʫ ʢʨʘʱʠʭ ʫʤʦʚʘʭ. ɿʘʟʥʘʯʠʤʦ, ʱʦ ʩʪʫʧʽʥʴ ʤʽʥʣʠʚʦʩʪʽ ʚʠʩʦʪʠ 

ʥʘʩʘʜʞʝʥʴ ʧʝʨʝʚʘʞʥʦ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʚʘʨʽʘʮʽʾ ʜʫʞʝ ʥʠʟʴʢʦʛʦ ʪʘ ʥʠʟʴʢʦʛʦ 

ʨʽʚʥʽʚ ʟʘ ʰʢʘʣʦʶ ʉ. ɸ. ʄʘʤʘʻʚʘ (CV = 3,1õ12,3 %), ʚʘʨʽʶʚʘʥʥʷ ʞ ʜʽʘʤʝʪʨʽʚ ʻ ʩʫʪʪʻʚʦ 

ʙʽʣʴʰʠʤ (CVʍʘʨʢ. = 10,3õ25,4 %;) ʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʢʘʟʥʠʢʘʤʠ ʤʽʥʣʠʚʦʩʪʽ ʚʠʱʠʭ ʨʽʚʥʽʚ. 

ɿʘʫʚʘʞʠʤʦ, ʱʦ ʪʘʢʩʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ çʟʜʦʨʦʚʠʭè ʜʝʨʝʚ ʚʘʨʽʶʶʪʴ ʥʘʡʤʝʥʰʝ (h ï 

CVʍʘʨʢ. = 3,1 %; CVɺʦʚʯ. = 5,1%; d ï CVʍʘʨʢ. = 10,3 %; CVɺʦʚʯ. = 13,2%). ɹʽʣʴʰʠʡ ʩʪʫʧʽʥʴ 

ʚʘʨʽʶʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʜʝʨʝʚ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʦʩʝʨʝʜʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ, ʧʦʷʩʥʶʻʪʴʩʷ 

ʚʧʣʠʚʦʤ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʪʘ ʩʧʘʜʢʦʚʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ.  
ʊʘʙʣʠʮʷ 1  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʝʨʝʚ ʟ̔ ʨʽʟʥʦʶ ʩʪʽʡʢʽʩʪʶ ʫ ʥʘʩʘʜʞʝʥʥʷʭ, ʫʨʘʞʝʥʠʭ ʢʦʨʝʥʝʚʦʶ ʛʫʙʢʦʶ,  

ʟʘ ʪʘʢʩʘʮʽʡʥʠʤʠ  ʧʦʢʘʟʥʠʢʘʤʠ ʪʘ ʙʽʦʭʽʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ  

ɼʦʩʣʽʜʞʝʥʽ ʦʟʥʘʢʠ 

ʇʦʜʽʣ ʜʝʨʝʚ ʥʘ ʛʨʫʧʠ 

çʟʜʦʨʦʚʽè çʩʪʽʡʢʽè  çʭʚʦʨʽè 

ʍʩʝʨ Ñ m, ʉV, % ʍʩʝʨ Ñ m, ʉV, % ʍʩʝʨ Ñ m, ʉV, % 

ɼʘʥʠʣʽʚʩʴʢʝ ɼɼʃɻ, ɼʝʨʛʘʯʽʚʩʴʢʝ ʣʽʩʥʠʮʪʚʦ (ʤʽʰʘʥʝ ʥʘʩʘʜʞʝʥʥʷ) 

ɺʠʩʦʪʘ ʩʪʦʚʙʫʨʘ h, ʤ 20,5 Ñ 0,3 3,1 17,7 Ñ 0,5
**

 9,0 19,3 Ñ 1,0
*
 12,3 

ɼʽʘʤʝʪʨ ʩʪʦʚʙʫʨʘ d1,3, ʩʤ 25,1 Ñ 1,1 10,3 30,4 Ñ 2,4 25,4 25,6 Ñ 2,0 18,8 

ʆʙôʻʤ ʩʪʦʚʙʫʨʘ, ʤ
3
 0,45 Ñ 0,04 23,16 0,59 Ñ 0,1 48,9 0,46 Ñ 0,1 47,9 

ɺʤʽʩʪ ɹ, % ʚ 1 ʛʨ. ʩʫʭʦʾ ʤʘʩʠ 8,4 Ñ 0,2 5,2 8,7 Ñ 0,1 4,0 8,8 Ñ 0,3 8,4 

ɺʤʽʩʪ ʇʘ, ʤʛ/ʛ
-1
 3,7 Ñ 0,2 14,0 4,4 Ñ 0,2

*
 12,3 4,1 Ñ 0,2 12,3 

ɺʤʽʩʪ ʂʘ, ʤʛ/ʛ
-1
 2,95 Ñ 0,2 36,0 3,26 Ñ 0,3 27,4 2,96 Ñ 0,2 19,9 

ɿʘʧʘʩ, ʤ
3
/ʛʘ 335 

ɼʇ çɺʦʣʯʘʥʩʴʢʝ ʃɻè, ʉʪʘʨʦʩʘʣʪʽʚʩʴʢʝ ʣʽʩʥʠʮʪʚʦ (ʤʦʥʦʢʫʣʴʪʫʨʠ) 

ɺʠʩʦʪʘ ʩʪʦʚʙʫʨʘ h, ʤ 22,7 Ñ 0,4 5,1 21,7 Ñ 0,7 10,4 21,7 Ñ 0,7 10,4 

ɼʽʘʤʝʪʨ ʩʪʦʚʙʫʨʘ d1,3, ʩʤ 22,8 Ñ 1,0 13,2 23,6 Ñ 1,2 15,9 23,6 Ñ 1,2 15,9 

ʆʙôʻʤ ʩʪʦʚʙʫʨʘ, ʤ
3
 0,41 Ñ 0,1 20,7 0,39 Ñ 0,1 27,7 0,39 Ñ 0,1 27,7 

ɺʤʽʩʪ ɹ, % ʚ 1 ʛʨ. ʩʫʭʦʾ ʤʘʩʠ 7,3 Ñ 0,1 6,1 8,5 Ñ 0,3 11,3 8,5 Ñ 0,3 11,3 

ɺʤʽʩʪ ʇʘ, ʤʛ/ʛ
-1
 3,1 Ñ 0,1 8,7 3,9 Ñ 0,2 16,1 3,9 Ñ 0,2 16,1 

ɺʤʽʩʪ ʂʘ, ʤʛ/ʛ
-1
 1,3 Ñ 0,1 20,7 1,4 Ñ 0,1 27,1 1,4 Ñ 0,1 27,1 

ɿʘʧʘʩ, ʤ
3
/ʛʘ 288 

ʇʨʠʤʽʪʢʘ. ʇʽʜʢʨʝʩʣʝʥʦ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʽ ʜʦʩʪʦʚʽʨʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʢʨʠʪʝʨʽʻʤ ʉʪʴʶʜʝʥʪʘ 

(
*
p Ò 0,05; 

**
p Ò 0,01) ʚʽʜ ʧʦʢʘʟʥʠʢʽʚ ʩʪʽʡʢʠʭ ʜʝʨʝʚ, ʱʦ ʧʦʟʥʘʯʝʥʽ ʟʽʨʦʯʢʦʶ. 

 

ʇʨʦʚʝʜʝʥʽ ʙʽʦʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʚʤʽʩʪ ɹ ʫ ʣʫʙʽ ʜʝʨʝʚ ʽʟ ʨʽʟʥʦʶ ʩʪʽʡʢʽʩʪʶ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʥʝʩʫʪʪʻʚʦ, ʟʘʬʽʢʩʦʚʘʥʽ ʧʦʢʘʟʥʠʢʠ ʚʘʨʽʶʶʪʴ ʫ ʤʝʞʘʭ ʩʧʽʣʴʥʦʛʦ ʥʝʰʠʨʦʢʦʛʦ 

ʜʽʘʧʘʟʦʥʫ ʟʥʘʯʝʥʴ: ʫ ʤʽʰʘʥʦʤʫ ʥʘʩʘʜʞʝʥʥʽ ï7,4ï9,6 %; ʫ ʯʠʩʪʦʤʫ ʩʦʩʥʦʚʦʤʫ ï 6,6ï9,8 %. 

ɺʤʽʩʪ ɹ ʫ ʣʫʙʽ ʜʝʨʝʚ, ʚʽʜʥʝʩʝʥʠʭ ʜʦ ʛʨʫʧ çʭʚʦʨʽè ʪʘ çʩʪʽʡʢʽè,  ̒ ʜʝʱʦ ʚʠʱʠʤ, ʥʽʞ ʫ 

çʟʜʦʨʦʚʠʭè, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʽʜʚʠʱʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘʢʦʧʠʯʝʥʥʷ ʮʠʭ ʩʧʦʣʫʢ ʦʩʦʙʠʥʘʤʠ, 

ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʟʦʥʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʧʣʠʚʫ ʧʘʪʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ [5]. ʎʷ ʦʩʦʙʣʠʚʽʩʪʴ ʻ 

ʩʧʽʣʴʥʦʶ ʜʣʷ ʦʙʦʭ ʥʘʩʘʜʞʝʥʴ ʽ ʜʘʻ ʟʤʦʛʫ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʚʥʘʩʣʽʜʦʢ ʟʘʭʚʦʨʶʚʘʥʥʷ ʫ ʣʫʙʽ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʦʮʝʩʠ, ʷʢʽ ʧʝʚʥʦ  ʁ ʤʽʨʦ  ʁ ʩʧʨʠʷʶʪʴ ʥʘʢʦʧʠʯʝʥʥʶ ʦʢʨʝʤʠʭ ʛʨʫʧ ɹ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ, ʥʘʚʝʜʝʥʽ ʚ ʣʽʪʝʨʘʪʫʨʽ, ʩʚʽʜʯʘʪʴ, ʱʦ ʦʢʨʝʤʽ ʛʨʫʧʠ ɹ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ 

ʚʽʜʧʦʚʽʜʥʠʭ ʨʝʘʢʮʽʷʭ ʨʦʩʣʠʥ ʥʘ ʤʽʥʣʠʚʽ ʫʤʦʚʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʻ ʚʘʞʣʠʚʦʶ 

ʯʘʩʪʠʥʦʶ ʤʝʭʘʥʽʟʤʽʚ ʩʪʽʡʢʦʩʪʽ ʫ ʨʘʟʽ ʜʽʾ ʨʽʟʥʠʭ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʬʘʢʪʦʨʽʚ [18]. ɺʠʩʦʢʠʡ ʚʤʽʩʪ 

ɹ ʫ ʜʝʨʝʚ, ʚʽʜʥʝʩʝʥʠʭ ʜʦ ʢʘʪʝʛʦʨʽʾ çʭʚʦʨʽè, ʤʦʞʝ ʧʦʷʩʥʶʚʘʪʠʩ ̫ʟʘʭʠʩʥʦʶ ʨʝʘʢʮʽʻʶ ʥʘ ʜʽʶ 

ʧʘʪʦʛʝʥʫ. ʇʦʢʘʟʥʠʢʠ ʜʝʨʝʚ ʫ ʛʨʫʧʘʭ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʠʟʴʢʦʶ ʪʘ ʜʫʞʝ ʥʠʟʴʢʦʶ 

ʚʘʨʽʘʙʝʣʴʥʽʩʪʶ (CV = 4õ11,3 %), ʱʦ ʥʝ ʩʫʧʝʨʝʯʠʪʴ ʜʘʥʠʤ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʟ ʷʢʠʭ 

ʚʽʜʦʤʦ, ʱʦ ʩʠʥʪʝʟ ʮʠʭ ʩʧʦʣʫʢ ʻ ʞʦʨʩʪʢʦ ʜʝʪʝʨʤʽʥʦʚʘʥʦʶ ʦʟʥʘʢʦʶ [11]. ɿʘʟʥʘʯʠʤʦ, ʱʦ 
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ʤʽʥʣʠʚʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʜʝʨʝʚ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʦʩʝʨʝʜʢʫ ʟʘʭʚʦʨʶʚʘʥʥʷ (CVʍʘʨʢ = 8,7õ8,8 %; 

CVɺʦʚʯ. = 7,7õ11,3 %), ʻ ʚʠʦɦ ,ʁ ʥʽʞ ʫ ʜʝʨʝʚ ʤʽʞʦʩʝʨʝʜʢʦʚʦʛʦ ʧʨʦʩʪʦʨʫ (CVʍʘʨʢ = 5,2 %; 

CVɺʦʚʯ. = 6,1 %). 

ɺʤʽʩʪ ʩʧʦʣʫʢ ʬʝʥʦʣʴʥʦʾ ʧʨʠʨʦʜʠ ï ʇʘ ʪʘ ʂ ï ʫ ʣʫʙʽ ʜʝʨʝʚ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ ʩʘʥʽʪʘʨʥʦʛʦ 

ʩʪʘʥʫ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʙʽʣʴʰ ʩʫʪʪʻʚʦ, ʱʦ, ʥʘʡʽʤʦʚʽʨʥʽʰʝ, ʧʦʚôʷʟʘʥʦ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʩʚʽʪʣʦʚʦʛʦ 

ʨʝʞʠʤʫ, ʧʣʦʱʝʶ ʞʠʚʣʝʥʥʷ, ʤʦʟʘʾʯʥʽʩʪʶ ˇʨʫʥʪʽʚ ʪʘ, ʯʘʩʪʢʦʚʦ, ʩʧʘʜʢʦʚʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ 

[11]. ɼʝʨʝʚʘ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʦʩʝʨʝʜʢʫ ʫʨʘʞʝʥʥʷ (çʫʤʦʚʥʦ ʩʪʽʡʢʽè, çʭʚʦʨʽè), ʥʘʢʦʧʠʯʫʶʪʴ 

ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʮʠʭ ʩʧʦʣʫʢ (ʜʠʚ. ʪʘʙʣ. 1). ʂʨʽʤ ʪʦʛʦ, ʚʘʨʽʘʙʝʣʴʥʽʩʪʴ ʩʠʥʪʝʟʫ ʂʘ ʻ ʚʠʦɦ  ʁ

(CV = 19,9õ36 %), ʥʽʞ ʇʘ (CV = 12,3õ16,7 %). ʅʘʡʙʽʣʴʰʠʤ ʩʪʫʧʝʥʝʤ ʚʘʨʽʶʚʘʥʥʷ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʧʦʢʘʟʥʠʢʠ ʜʝʨʝʚ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʦʩʝʨʝʜʢʫ ʫʨʘʞʝʥʥʷ ʽ ʧʽʜʜʘʚʘʣʠʩ ̫ʚʧʣʠʚʫ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʬʘʢʪʦʨʽʚ. ɺʠʢʣʶʯʝʥʥʷʤ ʻ ʜʫʞʝ ʚʠʩʦʢʠʡ ʩʪʫʧʽʥʴ ʤʽʥʣʠʚʦʩʪʽ ʚʤʽʩʪʫ ʢʘʪʝʭʽʥʽʚ 

(ʉV = 36 %) ʫ ʛʨʫʧʽ çʟʜʦʨʦʚʠʭè ʜʝʨʝʚ ʫ ʤʽʰʘʥʠʭ ʢʫʣʴʪʫʨʘʭ (ɼʘʥʠʣʽʚʩʴʢʝ ɼɼʃɻ), ʱʦ, 

ʽʤʦʚʽʨʥʦ, ʻ ʥʘʩʣʽʜʢʦʤ ʥʝʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʜʦʩʣʽʜʞʝʥʠʭ ʜʝʨʝʚ (6 ʜʝʨʝʚ). ɿʘʟʥʘʯʠʤʦ, ʱʦ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘʢʦʧʠʯʝʥʥʷ ʇʘ ʽ ʂʘ ʻ ʚʠʦɦ  ʁ ʫ ʟʨʘʟʢʘʭ, ʷʢʽ ʙʫʣʠ ʚʽʜʽʙʨʘʥʽ ʥʘʚʝʩʥʽ 

(ɼʘʥʠʣʽʚʩʴʢʝ ɼɼʃɻ), ʢʦʣʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʝʛʝʪʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʻ ʥʘʡʙʽʣʴʰʦ .ʁ ʋ ʟʚôʷʟʢʫ ʟ 

ʮʠʤ ʙʽʣʴʰ ʜʦʮʽʣʴʥʠʤ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʙʘʣʘʥʩʫ ʧʝʨʚʠʥʥʠʭ ʪʘ ʚʪʦʨʠʥʥʠʭ  

ʤʝʪʘʙʦʣʽʪʽʚ ʽ ʧʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʜʝʨʝʚ ʟ̔ ʨʽʟʥʦʶ ʩʪʽʡʢʽʩʪʶ ʜʦ ʚʧʣʠʚʫ ʥʝʩʧʨʠʷʪʣʠʚʠʭ 

ʬʘʢʪʦʨʽʚ. ʗʢ ʢʦʥʪʨʦʣ ɹʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʚʠʢʦʨʠʩʪʘʥʦ ʩʝʨʝʜʥʽʡ ʙʘʣʘʥʩ ʙʽʦʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ ʫ 

ʛʨʫʧʘʭ ʜʝʨʝʚ, ʚʽʜʥʝʩʝʥʠʭ ʜʦ ʢʘʪʝʛʦʨʽʾ çʟʜʦʨʦʚʽè. ʑʦʙ ʧʦʚʥʦ  ʁʤʽʨʦ ,ʁ ʥʘʦʯʥʦ, ʦʮʽʥʠʪʠ ʩʪʘʥ 

ʥʘʩʘʜʞʝʥʥʷ ʽ ʧʦʨʽʚʥʷʪʠ ʦʪʨʠʤʘʥʽ ʥʘʤʠ ʜʘʥʽ, ʧʦʙʫʜʦʚʘʥʦ ʜʽʘʛʨʘʤʠ, ʚ ʷʢʠʭ ʨʝʟʫʣʴʪʘʪʠ 

ʨʦʟʨʘʭʫʥʢʫ ʙʘʣʘʥʩʫ ʙʽʦʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ ʚʩʽʭ ʜʝʨʝʚ ʧʨʦʨʘʥʞʦʚʘʥʽ ʚ ʤʝʞʘʭ ʟʨʦʩʪʘʥʥʷ ʚʠʩʦʪʠ 

ʩʪʦʚʙʫʨʽʚ (ʨʠʩ. 1).  

 

 
ʈʠʩ. 1 ï ʆʩʦʙʣʠʚʦʩʪʽ ʙʘʣʘʥʩʫ ʙʽʦʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ ʧʨʠ ʟʨʦʩʪʘʥʥʽ ʚʠʩʦʪʠ ʜʝʨʝʚ ʨʽʟʥʦʾ ʩʪʽʡʢʽʦʩʪʽ: 

ɸï ɼʇ çɺʦʚʯʘʥʩʴʢʝ ʃɻè, ɹ ï ɼʘʥʠʣʽʚʩʴʢʝ ɼɼʃɻ  

 

ɸʥʘʣʽʟ ʧʦʜʘʥʠʭ ʜʽʘʛʨʘʤ ʧʦʢʘʟʘʚ, ʱʦ ʪʘʢʩʘʮʽʡʥʽ ʪʘ ʙʽʦʭʽʤʽʯʥʽ ʧʨʦʬʽʣʽ ʚ ʛʨʫʧʘʭ ʨʽʟʥʦʛʦ 

ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʨʽʟʥʷʪʴʩʷ. ʉʧʽʣʴʥʠʤ ʜʣʷ ʦʙʦʭ ʥʘʩʘʜʞʝʥʴ ʻ ʙʽʣʴʰ-ʤʝʥʰ ʥʘʙʣʠʞʝʥʝ ʜʦ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʫ ʛʨʫʧʘʭ çʟʜʦʨʦʚʠʭè ʜʝʨʝʚ, ʷʢʽ ʥʘ ʜʽʘʛʨʘʤʽ ʧʦʨʽʚʥʷʥʦ 
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ʨʽʚʥʦʤʽʨʥʦ ʪʘ ʩʠʤʝʪʨʠʯʥʦ ʨʦʟʤʽʱʝʥʽ ʚʟʜʦʚʞ ʣʽʥʽʾ ʢʦʥʪʨʦʣʶ (ʩʝʨʝʜʥʻ ʚ ʛʨʫʧʽ çʟʜʦʨʦʚʽè). ʋ 

ʛʨʫʧʘʭ ʜʝʨʝʚ ʽʥʰʠʭ ʢʘʪʝʛʦʨʽʡ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʯʽʪʢʦ ʚʠʨʘʞʝʥʘ ʘʩʠʤʝʪʨʽʷ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ 

ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʧʝʚʥʠʡ ʪʠʩʢ ʬʘʢʪʦʨʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

ɿʙʽʣʴʰʝʥʥʷ ʙʽʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ ʫ ʨʦʩʣʠʥ ʧʦʪʨʝʙʫʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʣʘʩʪʠʯʥʠʭ ʨʝʯʦʚʠʥ 

ʪʘ ʧʨʦʜʫʢʪʽʚ ʬʦʪʦʩʠʥʪʝʟʫ, ʱʦ ʚʽʜʙʠʚʘʻʪʴʩʷ ʥʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʾʭʥʴʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ. ʋ ʥʘʰʦʤʫ 

ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʷʚʣʝʥʦ, ʱʦ ʙʘʣʘʥʩ ʙʽʦʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ ʥʝʛʘʪʠʚʥʦ ʢʦʨʝʣʶʻ ʟ ʦʩʥʦʚʥʠʤʠ 

ʨʦʩʪʦʚʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʜʝʨʝʚ ʫ ʥʘʩʘʜʞʝʥʥʷʭ (ʪʘʙʣ. 2). ʄʽʞ ɹ ʽ ʦʩʥʦʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʥʘʩʘʜʞʝʥʴ ʟʘʬʽʢʩʦʚʘʥʦ ʩʣʘʙʢʠʡ ʪʘ ʩʝʨʝʜʥʽʡ ʥʝʛʘʪʠʚʥʠʡ ʢʦʨʝʣʷʮʽʡʥʠʡ 

ʟʚôʷʟʦʢ. ʈʝʟʫʣʴʪʘʪʠ ʢʦʨʝʣʷʮʽʾ ʨʦʩʪʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽ ʩʧʦʣʫʢ ʬʝʥʦʣʴʥʦʾ ʧʨʠʨʦʜʠ ʻ 

ʩʫʧʝʨʝʯʣʠʚʠʤʠ. ʇʦʷʩʥʝʥʥʷʤ ʪʘʢʠʭ ʨʦʟʙʽʞʥʦʩʪʝʡ, ʽʤʦʚʽʨʥʦ, ʻ ʨʽʟʥʠʡ ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ 

ʜʦʩʣʽʜʞʝʥʠʭ ʜʝʨʝʚ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʢʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ ʥʽʚʝʣʶʶʪʴʩʷ. ɸʥʘʣʽʟ ʧʦʜʘʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʢʘʟʘʚ, ʱʦ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʦʩʥʦʚʥʠʤʠ ʨʦʩʪʦʚʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʽ ʙʽʦʭʽʤʽʯʥʠʤʠ ʩʧʦʣʫʢʘʤʠ ʻ ʜʫʞʝ ʩʢʣʘʜʥʠʤʠ ʽ ʥʝ ʜʘʁ ʪʴ ʟʤʦʛʠ ʧʨʷʤʦ 

ʛʦʚʦʨʠʪʠ ʧʨʦ ʥʘʷʚʥʽʩʪʴ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʦʛʦ ʟʚô̫ ʟʢʫ, ʘ ʣʠʰʝ ʧʨʦ ʪʝʥʜʝʥʮʽʾ ʜʦ ʥʴʦʛʦ.  
ʊʘʙʣʠʮʷ 2 

ʂʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ ʦʩʥʦʚʥʠʭ ʪʘʢʩʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟ ʙʽʦʭʽʤʽʯʥʠʤʠ ʩʧʦʣʫʢʘʤʠ 

ʅʘʟʚʘ ʦʟʥʘʢʠ 
ɼʘʥʠʣʽʚʩʴʢʝ ɼɼʃɻ  ɼʇ çɺʦʚʯʘʥʩʴʢʝ ʃɻè 

ɺʠʩʦʪʘ h ɼʽʘʤʝʪʨ d ɺʠʩʦʪʘ h ɼʽʘʤʝʪʨ d 

ɹʽʣʦʢ -0,546** -0,305 -0,368* -0,079 

ʇʨʦʘʥʪʦʮʠʘʥʽʜʠʥʠ 0,036 0,046 -0,194 0,427* 

ʂʘʪʝʭʽʥʠ 0,038 -0,113 -0,030 0,061 

ɹʘʣʘʥʩ ʙ/ʩ -0,415 -0,183 -0,027 -0,325 

 

ɺʠʩʥʦʚʢʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʥʘʩʘʜʞʝʥʴ, ʫʨʘʞʝʥʠʭ ʢʦʨʝʥʝʚʦʶ ʛʫʙʢʦʶ, ʧʦʢʘʟʘʣʠ, ʱʦ ʩʪʫʧʽʥʴ 

ʩʪʽʡʢʦʩʪʽ ʜʝʨʝʚ ʜʦ ʭʚʦʨʦʙʠ ʚ ʧʦʧʫʣʷʮʽʷʭ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʻ ʨʽʟʥʠʤ. ʋ ʚʽʜʧʦʚʽʜʴ ʥʘ ʚʧʣʠʚ 

ʢʦʨʝʥʝʚʦʾ ʛʫʙʢʠ ʚ ʣʫʙʽ ʩʦʩʥʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʽ ʙʽʦʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʜʝʨʝʚ ʫ ʥʘʩʘʜʞʝʥʥʽ.  

ɺ ʜʦʩʣʽʜʞʝʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʟʘʬʽʢʩʦʚʘʥʦ ʜʦʩʪʦʚʽʨʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʦʩʥʦʚʥʠʭ 

ʨʦʩʪʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʜʽʘʤʝʪʨʘ, ʚʠʩʦʪʠ) ʤʽʞ ʛʨʫʧʘʤʠ ʜʝʨʝʚ ʟ̔ ʨʽʟʥʦʁ  ʩʪʽʡʢʽʩʪʶ ʜʦ 

ʭʚʦʨʦʙʠ. ɺʠʷʚʣʝʥʦ ʧʝʚʥʝ ʧʨʠʛʥʽʯʝʥʥʷ ʨʦʩʪʫ çʫʤʦʚʥʦ ʩʪʽʡʢʠʭè ʜʝʨʝʚ ʫ ʚʠʩʦʪʫ. ɺʥʘʩʣʽʜʦʢ ʜʽʾ 

ʧʘʪʦʛʝʥʘ ʯʘʩʪʢʦʚʦ ʧʦʨʫʰʫʻʪʴʩʷ ʙʘʣʘʥʩ ʤʽʞ ʩʠʥʪʝʟʦʤ ʧʝʨʚʠʥʥʠʭ ʪʘ ʚʪʦʨʠʥʥʠʭ ʤʝʪʘʙʦʣʽʪʽʚ ʫ 

ʣʫʙʽ, ʱʦ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʬʽʟʽʦʣʦʛʽʯʥʦʤʫ ʩʪʘʥʽ ʜʝʨʝʚ. ɿʘ ʚʤʽʩʪʦʤ ʙʽʣʢʽʚ, 

ʧʨʦʘʥʪʦʮʽʘʥʽʜʠʥʽʚ ʪʘ ʢʘʪʝʭʽʥʽʚ ʜʝʨʝʚʘ ʟ ʨʽʟʥʦʶ ʩʪʽʡʢʽʩʪʶ ʩʫʪʪʻʚʦ ʥʝ ʚʽʜʨʽʟʥʷʁ ʪʴʩʷ. 

ʂʦʨʝʣʷʮʽʡʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʚʤʽʩʪʦʤ ʜʦʩʣʽʜʞʝʥʠʭ ʙʽʦʭʽʤʽʯʥʠʭ ʩʧʦʣʫʢ ʪʘ ʦʩʥʦʚʥʠʤʠ ʨʦʩʪʦʚʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ï ʩʣʘʙʢʽ.  

ʉʪʫʧʽʥʴ ʤʽʥʣʠʚʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʫ ʛʨʫʧʘʭ ʜʝʨʝʚ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʦʩʝʨʝʜʢʘʭ ʫʨʘʞʝʥʥʷ, ʻ 

ʩʫʪʪʻʚʦ ʚʠʱʠʤ, ʥʽʞ ʫ ʟʜʦʨʦʚʠʭ ʜʝʨʝʚ, ʷʢʽ ʥʝ ʧʽʜʜʘʚʘʣʠʩʴ ʚʧʣʠʚʫ ʧʘʪʦʛʝʥʘ.  
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Dyshko V. A., Ustskyy I. M., Mykhaylichenko O. A. 

MORPHOLOGICAL AND BIOCHEMICAL DIFFERENCES OF TREES WITH DIFFERENT RESISTANCE TO 

ANNOSUM ROOT ROT 

Ukrainian Research Institute of Forestry and Forest Melioration named after G. M. Vysotsky 

Research materials on morphological and biochemical processes in pine stands affected by annosum root rot are 

showed. Three categories of treesô sanitary condition: "conditionally resistant", "sick", "healthy" are examined. It was 

found that the disease affects on the activity of the growth process and causes imbalance of primary and secondary 

metabolites in plants. For trees that are in the damaged area, the intensity of biochemical processes varies within the 

norms of their reaction. The highest degree of indexes variation is recorded in the groups of trees that are in the center 

of the disease. 

K e y  w o r d s : annosum root rot, damaged area, space between damaged areas, resistance to annosum root rot, 

proteins, proanthocyanidines, catechines. 
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ɼʳh ʢʦ ɺ. ɸ., ʋʩʮʢʠʡ ʀ. ʄ., ʄʠʭʘʡʣʠʯʝʥʢʦ ɸ. ɸ. 

ʄʆʈʌʆʃʆɻʀʏɽʉʂʀɽ ʀ ɹʀʆʍʀʄʀʏɽʉʂʀɽ ʆʊʃʀʏʀʗ ɼɽʈɽɺʔɽɺ ʉ ʈɸɿʅʆʁ ʋʉʊʆʁʏʀɺʆʉʊʔʖ ʂ 

ʂʆʈʅɽɺʆʁ ɻʋɹʂɽ 

ʋʢʨʘʠʥʩʢʠʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʣʝʩʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʘʛʨʦʣʝʩʦʤʝʣʠʦʨʘʮʠʠ 

ʠʤ. ɻ. ʄ. ɺʳʩʦʮʢʦʛʦ 

ʆʩʚʝʱʝʥʳ ʤʘʪʝʨʠʘʣʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʭʠʤʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʥʘʩʘʞʜʝʥʠʷʭ ʩʦʩʥʳ 

ʦʙʳʢʥʦʚʝʥʥʦʡ, ʧʦʨʘʞʝʥʥʳʭ ʢʦʨʥʝʚʦʡ ʛʫʙʢʦʡ. ʆʙʩʣʝʜʦʚʘʥ rʜʝʨʝʚʴʷ ʩ ʨʘʟʥʦʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ. ɺʳʷʚʣʝʥʦ, ʯʪʦ 

ʟʘʙʦʣʝʚʘʥʠʝ ʚʣʠʷʝʪ ʥʘ ʘʢʪʠʚʥʦʩʪʴ ʨʦʩʪʦʚʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʥʘʨʫʰʘʝʪ ʙʘʣʘʥʩ ʤʝʞʜʫ ʧʝʨʚʠʯʥʳʤʠ ʠ ʚʪʦʨʠʯʥʳʤʠ 

ʤʝʪʘʙʦʣʠʪʘʤʠ ʫ ʨʘʩʪʝʥʠʡ. ʋ ʜʝʨʝʚʴʝʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʦʯʘʛʝ ʧʦʨʘʞʝʥʠʷ, ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʙʠʦʭʠʤʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʠʟʤʝʥʷʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʥʦʨʤʳ ʠʭ ʨʝʘʢʮʠʠ. ʅʘʠʙʦʣʴʰʘʷ ʩʪʝʧʝʥʴ ʚʘʨʴʠʨʦʚʘʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ 

ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʛʨʫʧʧʘʤ ʜʝʨʝʚʴʝʚ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚ ʦʯʘʛʝ ʟʘʙʦʣʝʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʨʥʝʚʘʷ ʛʫʙʢʘ, ʦʯʘʛ ʧʦʨʘʞʝʥʠʷ, ʤʝʞʜʫʦʯʘʛʦʚʦʝ ʧʨʦʩʪʨʘʥʩʪʚʦ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ 

ʢʦʨʥʝʚʦʡ ʛʫʙʢʝ, ʙʝʣʢʠ, ʧʨʦʘʥʪʦʮʠʘʥʠʜʠʥʳ, ʢʘʪʝʭʠʥʳ. 

 

E-mail: valya_dishko@ukr.net  
 

ʆʜʝʨʞʘʥʦ ʨʝʜʢʦʣʝʛʽʻʶ 11.12.2014 
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ɺ. ʌ. ɼʈʆɿɼɸ, ʄ. ʉ. ʂɸʈʇʆɺʀʏ
*
  

ɽʂʆʃʆɻɯʏʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ʉʆʉʅʆɺʆɻʆ ʐʆɺʂʆʇʈʗɼɸ  

(DENDROLIMUS PINI  L.), ʁʆɻʆ ʇʆʐʀʈɽʅʅʗ ʅɸ ʏɽʈʂɸʑʀʅɯ 
ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

ʋʢʨʘʾʥʩʴʢʘ ʣʘʙʦʨʘʪʦʨʽʷ ʷʢʦʩʪʽ ʽ ʙʝʟʧʝʢʠ ʧʨʦʜʫʢʮʽʾ ɸʇʂ ʅʋɹɯʇ ʋʢʨʘʾʥʠ 

 

ɼʦʩʣʽʜʞʝʥʦ ʭʘʨʘʢʪʝʨ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʩʝʣʝʥʥʷ ʜʝʨʝʚ ʩʦʩʥʠ ʩʦʩʥʦʚʠʤ ʰʦʚʢʦʧʨʷʜʦʤ. ʊʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʫ 

ʚʽʜʢʣʘʜʘʥʥʷ ʷʻʮʴ ʩʘʤʢʘʤʠ ʩʦʩʥʦʚʦʛʦ ʰʦʚʢʦʧʨʷʜʘ ʩʪʘʥʦʚʠʪʴ 30ï35 ʜʥʽʚ, ʤʘʩʦʚʦʾ ï 5ï7 ʜʥʽʚ. ʆʩʥʦʚʥʠʡ ʟʘʧʘʩ 

ʷʻʮʴ ʩʘʤʢʠ ʚʽʜʢʣʘʜʘʶʪʴ ʥʘ ʧʦʚʥʦʮʽʥʥʽ ʜʝʨʝʚʘ ʟ ʥʦʨʤʘʣʴʥʦʶ ʭʚʦʻʶ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʦ ʦʩʣʘʙʣʝʥʽ (ɯ ʽ ɯɯ ʢʘʪʝʛʦʨʽʡ 

ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ), ʷʢ ʥʘ ʫʟʣʽʩʩʽ, ʪʘʢ ʽ ʚʩʝʨʝʜʠʥʽ ʢʚʘʨʪʘʣʽʚ. ʋ ʤʝʞʘʭ ʢʨʦʥ ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʢʘ ʷʻʮʴ ʩʦʩʥʦʚʦʛʦ 

ʰʦʚʢʦʧʨʷʜʘ ʨʦʟʪʘʰʦʚʘʥʘ ʫ ʥʠʞʥʽʭ ʷʨʫʩʘʭ. ʗʡʮʷ ʩʦʩʥʦʚʦʛʦ ʰʦʚʢʦʧʨʷʜʘ ʟʘʨʘʞʘʶʪʴ ʪʨʠʭʦʛʨʘʤʘ ʽ ʪʝʣʝʥʦʤʫʩ. 

ʅʘʚʝʜʝʥʽ ʤʘʪʝʨʽʘʣʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʜʦʮʽʣʴʥʽʩʪʴ ʨʦʟʩʝʣʝʥʥʷ ʢʫʣʴʪʫʨ ʣʘʙʦʨʘʪʦʨʥʦʾ ʪʨʠʭʦʛʨʘʤʠ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ 

ʯʠʩʝʣʴʥʦʩʪʽ ʩʦʩʥʦʚʦʛʦ ʰʦʚʢʦʧʨʷʜʘ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʦʩʥʦʚʠʡ ʰʦʚʢʦʧʨʷʜ, ʢʣʘʜʢʠ ʷʻʮʴ, ʝʥʪʦʤʦʬʘʛʠ. 

 

ɺʩʪʫʧ. ɼʝʥʜʨʦʬʣʦʨʘ ʙʦʪʘʥʽʯʥʠʭ ʽ ʜʝʥʜʨʦʣʦʛʽʯʥʠʭ ʩʘʜʽʚ ʋʢʨʘʾʥʠ ʤʽʩʪʠʪʴ ʧʦʥʘʜ 70 ʚʠʜʽʚ 

ʩʦʩʥʠ, ʘ ʚ ʣʽʩʦʚʠʭ ʙʽʦʮʝʥʦʟʘʭ ʨʦʩʪʫʪʴ 6 ʾʾ ʚʠʜʽʚ. ʉʦʩʥʘ ʟʚʠʯʘʡʥʘ (Pinus sylvestris L.) ʟʘʡʤʘʻ 

ʧʦʥʘʜ 98 % ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʩʦʩʥʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʚ ʋʢʨʘʾʥʽ ï ʧʦʥʘʜ 3,1 ʤʣʥ ʛʘ, ʘʙʦ ʪʨʝʪʠʥʫ 

ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʚʢʨʠʪʠʭ ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʟʝʤʝʣʴ [8]. 

ɽʥʪʦʤʦʬʘʫʥʘ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʻ ʜʦʚʦʣʽ ʨʽʟʥʦʤʘʥʽʪʥʦʶ. ʉʝʨʝʜ ʢʦʤʧʣʝʢʩʫ ʭʚʦʻʛʨʠʟʽʚ, ʱʦ 

ʪʨʦʬʽʯʥʦ ʧʦʚôʷʟʘʥʽ ʽʟ ʩʦʩʥʦʶ ʟʚʠʯʘʡʥʦʶ, ʟʥʘʯʥʝ ʤʽʩʮʝ ʧʦʩʽʜʘʻ ʩʦʩʥʦʚʠʡ ʰʦʚʢʦʧʨʷʜ 

Dendrolimus pini L. (Lepidoptera, Lasiocampidae), ʷʢʠʡ ʧʦhʠʨʝʥʠʡ ʚ ɭʚʨʦʧʽ ʡ ɸʟʽʾ ʚ ʤʝʞʘʭ 

ʘʨʝʘʣʫ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ, ʷʢʘ ʻ ʡʦʛʦ ʦʩʥʦʚʥʦʶ ʢʦʨʤʦʚʦʶ ʧʦʨʦʜʦʶ [20]. ʄʦʞʝ ʨʦʟʚʠʚʘʪʠʩʷ ʥʘ 

ʷʣʠʥʽ, ʤʦʜʨʠʥʽ ʡ ʩʠʙʽʨʩʴʢʦʤʫ ʢʝʜʨʽ [23]. 

ʌʽʪʦʬʘʛ ʟʘʩʝʣʷʻ ʥʘʩʘʜʞʝʥʥʷ ʨʽʟʥʦʛʦ ʚʽʢʫ, ʧʨʦʪʝ ʥʘ ʇʦʣʽʩʩʽ ʚ ʫʤʦʚʘʭ ʩʫʭʦʛʦ ʪʘ ʩʚʽʞʦʛʦ 

ʙʦʨʫ ʡʦʛʦ ʦʩʝʨʝʜʢʠ ʚʠʥʠʢʘʶʪʴ ʫ ʢʫʣʴʪʫʨʘʭ ɯɯïɯɯɯ ʢʣʘʩʽʚ ʚʽʢʫ. ʄʝʥʰʦʶ ʤʽʨʦʶ ʧʦʰʠʨʝʥʠʡ 

ʰʦʚʢʦʧʨʷʜ ʫ ʤʽʰʘʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ, ʫ ʩʢʣʘʜʽ ʷʢʠʭ ʻ ʙʝʨʝʟʘ, ʜʫʙ ʽ ʧʽʜʣʽʩʦʢ [22]. ʋ ʤʦʣʦʜʥʷʢʘʭ 

ɯïɯɯ ʢʣʘʩʽʚ ʚʽʢʫ ʙʽʣʴʰʽʩʪʴ ʛʫʩʝʥʠʮʴ ʟʠʤʫʶʪʴ ʧʦʙʣʠʟʫ ʩʪʦʚʙʫʨʘ, ʫ ʥʘʩʘʜʞʝʥʥʷʭ ʩʪʘʨʰʦʛʦ ʚʽʢʫ 

ï ʥʘ ʚʽʜʩʪʘʥʽ 2ï3 ʤ ʚʽʜ ʜʝʨʝʚʘ [12], ʘ ʫ ʩʪʠʛʣʠʭ ʽ ʧʝʨʝʩʪʠʛʣʠʭ ʣʽʩʘʭ ï ʽʥʦʜʽ ʥʘ ʢʦʨʽ ʩʪʦʚʙʫʨʽʚ  

ʩʦʩʥʠ [18]. 

ʉʦʩʥʦʚʠʡ ʰʦʚʢʦʧʨʷʜ ʻ ʩʚʽʪʣʦ-, ʪʝʧʣʦ- ʽ ʧʦʩʫʭʦʩʪʽʡʢʠʤ ʚʠʜʦʤ [14]. ʅʘʣʝʞʠʪʴ ʜʦ ʛʨʫʧʠ 

ʭʚʦʻʛʨʠʟʽʚ ʣʽʪʥʴʦ-ʚʝʩʥʷʥʦʛʦ ʬʝʥʦʣʦʛʽʯʥʦʛʦ ʢʦʤʧʣʝʢʩʫ. ʄʝʪʝʣʠʢʠ ʣʽʪʘʶʪʴ ʫ ʯʝʨʚʥʽ-ʣʠʧʥʽ 

[13]. ʇʣʦʜʶʯʽʩʪʴ ʩʦʩʥʦʚʦʛʦ ʰʦʚʢʦʧʨʷʜʘ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 20 ʜʦ 450 ʷʻʮʴ [1, 15, 25]. 

ɻʫʩʽʥʴ ʩʦʩʥʦʚʦʛʦ ʰʦʚʢʦʧʨʷʜʘ ʞʠʚʠʪʴʩʷ ʪʦʨʽʰʥʴʦʶ ʭʚʦʻʶ ʥʘʚʝʩʥʽ ʽ ʭʚʦʻʶ ʧʦʪʦʯʥʦʛʦ 

ʨʦʢʫ ʚʣʽʪʢʫ [5, 10, 11], ʘ ʪʘʢʦʞ ʙʨʫʥʴʢʘʤʠ ʡ ʤʦʣʦʜʠʤʠ ʧʘʛʦʥʘʤʠ ʫ ʨʦʢʠ ʤʘʩʦʚʦʛʦ 

ʨʦʟʤʥʦʞʝʥʥʷ [17]. 

ɺʽʜʦʤʽ ʩʧʘʣʘʭʠ ʤʘʩʦʚʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ ʩʦʩʥʦʚʦʛʦ ʰʦʚʢʦʧʨʷʜʘ, ʧʦʚôʷʟʘʥʽ ʟ ʘʢʪʠʚʥʦʶ 

ʩʦʥʷʯʥʦʶ ʜʽʷʣʴʥʽʩʪʶ ʪʘ ʩʧʨʠʷʪʣʠʚʠʤʠ ʢʣʽʤʘʪʠʯʥʠʤʠ ʫʤʦʚʘʤʠ. ʇʦʛʦʜʥʽ ʫʤʦʚʠ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʨʦʟʚʠʪʦʢ, ʨʦʟʤʥʦʞʝʥʥʷ, ʚʠʞʠʚʘʥʥʷ, ʝʥʜʦʢʨʠʥʥʫ ʩʠʩʪʝʤʫ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʬʽʪʦʬʘʛʫ ʟʘ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ (ʚʟʠʤʢʫ ʘʙʦ ʫ ʨʘʟʽ ʧʦʩʫʭʠ) ʚʧʘʜʘʪʠ ʫ ʜʽʘʧʘʫʟʫ [4]. 

ɿʘ 156 ʨʦʢʽʚ (1839ï1995 ʨʨ.) ʚ ʋʢʨʘʾʥʽ ʚʽʜʙʫʣʦʩʷ ʧʦʥʘʜ 20 ʩʧʘʣʘʭʽʚ ʤʘʩʦʚʦʛʦ 

ʨʦʟʤʥʦʞʝʥʥʷ ʩʦʩʥʦʚʦʛʦ ʰʦʚʢʦʧʨʷʜʘ [3]. ʊʘʢʽ ʩʧʘʣʘʭʠ ʚʽʜʙʫʚʘʣʠʩʷ 1839ï1842, 1850ï1854, 

1863ï1870, 1875ï1877, 1883ï1884, 1890ï1891, 1897ï1900, 1902ï1904, 1913ï1915, 1923ï1925, 

1927ï1928, 1937ï1941, 1947ï1948, 1953, 1956, 1958, 1961ï1966, 1971ï1974, 1977ï1978, 1983ï

1987, 1988 ʨʨ., ʘ ʚ ʦʩʪʘʥʥʽ ʜʚʘ ʜʝʩʷʪʠʣʽʪʪʷ ï 1995ï1998 [3], 2004ï2006 ʨʨ. [18].  

ʋ ɾʠʪʦʤʠʨʩʴʢʽʡ ʦʙʣʘʩʪʽ ʤʘʩʦʚʝ ʨʦʟʤʥʦʞʝʥʥʷ ʩʦʩʥʦʚʦʛʦ ʰʦʚʢʦʧʨʷʜʘ ʟʘʨʝʻʩʪʨʦʚʘʥʝ ʥʘ 

ʧʣʦʱʽ 544 ʛʘ ʫ 1996 ʨ. [2]. ʅʘʡʙʽʣʴʰʝ ʟʨʦʩʪʘʥʥʷ ʧʣʦʱ ʦʩʝʨʝʜʢʽʚ ʤʘʩʦʚʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ 

ʩʦʩʥʦʚʦʛʦ ʰʦʚʢʦʧʨʷʜʘ ʙʫʣʦ ʚʽʜʤʽʯʝʥʦ ʫ ʍʘʨʢʽʚʩʴʢʽʡ, ʂʠʾʚʩʴʢʽʡ, ʏʝʨʢʘʩʴʢʽʡ ʪʘ ʍʝʨʩʦʥʩʴʢʽʡ 

ʦʙʣʘʩʪʷʭ ʫ ʧʝʨʽʦʜ ʟ 1985 ʧʦ 1996 ʨʦʢʠ [19]. ʋ ʄʠʢʦʣʘʾʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʫ 1985ï1987 ʨʨ., ʫ 

ʇʦʣʪʘʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʫ 1995 ʨ., ʫ ʏʝʨʢʘʩʴʢʽʡ ʫ 1997 ʨ., ʫ ɼʦʥʝʮʴʢʽʡ ʪʘ ʃʫʛʘʥʩʴʢʽʡ ʫ 1997ï1998 

                                                 
*
 É ɺ. ʌ. ɼʨʦʟʜʘ, ʄ. ʉ. ʂʘʨʧʦʚʠʯ, 2015 
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ʨʨ., ʫ ʍʘʨʢʽʚʩʴʢʽʡ ʫ 1997ï1999 ʨʨ., ʫ ʂʽʨʦʚʦʛʨʘʜʩʴʢʽʡ ʫ 1999 ʨ.[19], ʫ ʏʝʨʥʽʛʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʫ 

1985 ʪʘ 1990 ʨʨ. ʧʽʜʚʠʱʫʚʘʣʘʩʷ ʧʣʦʱʘ ʦʩʝʨʝʜʢʽʚ ʩʦʩʥʦʚʦʛʦ ʰʦʚʢʦʧʨʷʜʘ.  

ʋ 2011 ʨ. ʨʦʟʧʦʯʘʚʩʷ ʪʘ ʧʨʦʜʦʚʞʫʚʘʚ ʜʽʷʪʠ ʫ 2013 ʨ. ʩʧʘʣʘʭ ʩʦʩʥʦʚʦʛʦ ʰʦʚʢʦʧʨʷʜʘ ʚ 

ʅʘʨʦʜʠʮʴʢʦʤʫ ʣʽʩʥʠʮʪʚʽ ɼʇ çʅʘʨʦʜʠʮʴʢʝ ʉʃɻè (ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣʘʩʪʴ) ʥʘ ʟʘʛʘʣʴʥʽʡ ʧʣʦʱʽ 

956 ʛʘ [21]. ɿʘ ʜʘʥʠʤʠ ʩʧʝʮʽʘʣʽʩʪʽʚ ɼʉʃʇ çɺʽʥʥʠʮʷʣʽʩʦʟʘʭʠʩʪè, ʦʩʝʨʝʜʢʠ ʩʦʩʥʦʚʦʛʦ 

ʰʦʚʢʦʧʨʷʜʘ ʙʫʣʠ ʚʽʜʤʽʯʝʥʽ ʫ ʏʝʨʢʘʩʴʢʽʡ (ʥʘ ʧʣʦʱʽ 2952 ʛʘ) ʽ ʏʝʨʥʽʛʽʚʩʴʢʽʡ (3089 ʛʘ) ʦʙʣʘʩʪʷʭ 

[26]. ʋ 2013 ʨ. ʦʩʝʨʝʜʦʢ ʩʦʩʥʦʚʦʛʦ ʰʦʚʢʦʧʨʷʜʘ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʫ ɼʇ çʏʝʨʥʽʛʽʚʩʴʢʝ ʃɻè  ʥʘ 

ʧʣʦʱʽ 1978 ʛʘ. ʅʦʚʠʡ ʦʩʝʨʝʜʦʢ ʚʠʥʠʢ ʫ ɼʇ çɻʦʨʦʜʥʷʥʩʴʢʝ ʃɻè ʥʘ ʪʝʨʠʪʦʨʽʾ ʏʝʨʥʽʛʽʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ʥʘ ʧʣʦʱʽ 2525 ʛʘ [12, 16]. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʫʪʦʯʥʝʥʥʷ ʙʽʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʦʩʥʦʚʦʛʦ ʰʦʚʢʦʧʨʷʜʘ ʘʥ 

ʏʝʨʢʘʱʠʥʽ. ɼʦ ʟʘʚʜʘʥʴ ʚʭʦʜʠʣʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʽʜʢʣʘʜʘʥʥʷ ʷʻʮʴ ʩʦʩʥʦʚʠʤ 

ʰʦʚʢʦʧʨʷʜʦʤ, ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʩʝʣʝʥʥʷ ʥʠʤ ʜʝʨʝʚ ʟʘʣʝʞʥʦ ʚʽʜ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ ʨʽʚʥʷ 

ʟʘʨʘʞʝʥʥʷ ʷʻʮʴ ʰʦʚʢʦʧʨʷʜʘ ʝʥʪʦʤʦʬʘʛʘʤʠ. 

ʆʙôʻʢʪʠ ʪʘ ʤʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʴ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʫ 2013ï2014 ʨʨ. ʫ ʫ 

ʄʠʭʘʡʣʽʚʩʴʢʦʤʫ ʣʽʩʥʠʮʪʚʽ ɼʇ çʂʘʥʽʚʩʴʢʝ ʃɻè ʪʘ ʫ ʊʨʫʰʽʚʩʴʢʦʤʫ, ʏʠʛʠʨʠʥʩʴʢʦʤʫ ʽ 

ʏʦʨʥʷʚʩʴʢʦʤʫ ʣʽʩʥʠʮʪʚʘʭ ɼʇ çʏʠʛʠʨʠʥʩʴʢʝ ʃɻè. 

ʉʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʩʦʩʥʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʦʮʽʥʶʚʘʣʠ ʚʽʟʫʘʣʴʥʦ ʟʘ ʧʦʧʝʨʝʜʥʴʦ ʚʠʟʥʘʯʝʥʠʤʠ 

ʤʘʨʰʨʫʪʘʤʠ ʧʦ ʢʚʘʨʪʘʣʴʥʠʭ ʧʨʦʩʽʢʘʭ, ʜʦʨʦʛʘʭ ʽ ʜʦʚʽʣʴʥʠʭ ʤʘʨʰʨʫʪʥʠʭ ʭʦʜʘʭ. ʊʘʢʦʞ 

ʚʠʙʽʨʢʦʚʦ ʟʘʢʣʘʜʘʣʠ ʧʨʦʙʥʽ ʧʣʦʱʘʜʢʠ ʨʦʟʤʽʨʦʤ 1 Ĭ 0,5 ʤ ʫ ʣʽʩʦʚʽʡ ʧʽʜʩʪʠʣʮʽ ʜʣʷ ʦʙʣʽʢʫ 

ʟʠʤʫʶʯʦʛʦ ʟʘʧʘʩʫ ʩʦʩʥʦʚʦʛʦ ʰʦʚʢʦʧʨʷʜʘ [6, 7]. 

ɼʠʥʘʤʽʢʫ ʚʽʜʢʣʘʜʘʥʥʷ ʷʻʮʴ ʜʦʩʣʽʜʞʫʚʘʣʠ ʧʨʦʪʷʛʦʤ ʣʠʧʥʷ-ʩʝʨʧʥʷ. ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʨʽʚʥʷ ʟʘʨʘʞʝʥʥʷ ʷʻʮʴ ʝʥʪʦʤʦʬʘʛʘʤʠ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ 10 ʤʦʜʝʣʴʥʠʭ ʜʝʨʝʚ. ɿ ʢʦʞʥʦʾ ʯʘʩʪʠʥʠ 

ʢʨʦʥʠ ʚʽʜʙʠʨʘʣʠ ʟʨʘʟʢʠ ʭʚʦʾ. ʅʘʜʘʣʽ ʧʽʜʨʘʭʦʚʫʚʘʣʠ ʟʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʷʻʮʴ ʽʟ ʚʠʟʥʘʯʝʥʥʷʤ 

ʨʽʚʥʷ ʟʘʨʘʞʝʥʦʩʪʽ ʝʥʪʦʤʦʬʘʛʘʤʠ. ʋ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʚʠʟʥʘʯʘʣʠ ʚʠʜʠ ʝʥʪʦʤʦʬʘʛʽʚ. 

ɺʨʘʭʦʚʫʶʯʠ ʛʝʪʝʨʦʛʝʥʥʽʩʪʴ ʧʦʧʫʣʷʮʽʾ ʩʦʩʥʦʚʦʛʦ ʰʦʚʢʦʧʨʷʜʘ, ʜʝʪʘʣʴʥʦ ʜʦʩʣʽʜʞʫʚʘʣʠ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʩʝʣʝʥʥʷ ʜʝʨʝʚ ʟʘʣʝʞʥʦ ʚʽʜ ʾʭʥʴʦʛʦ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ, ʷʢʠʡ ʦʮʽʥʶʚʘʣʠ ʟʘ 

ʚʠʛʣʷʜʦʤ ʭʚʦʾ. ʊʘʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ ʥʘ ʫʟʣʽʩʩʽ ʪʘ ʚ ʩʝʨʝʜʠʥʽ ʢʚʘʨʪʘʣʽʚ.  

ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʴ ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʧʨʠʡʥʷʪʽ ʚ ʣʽʩʦʚʽʡ ʝʥʪʦʤʦʣʦʛʽʾ ʤʝʪʦʜʠ ʥʘʛʣʷʜʫ ʡ 

ʦʙʣʽʢʫ ʢʦʤʘʭ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʨʦʟʚʠʪʢʫ [9, 13, 20]. 

ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ 294 ʧʨʦʙʠ ʜʣʷ ʣʘʙʦʨʘʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ ʟ 

65 ʢʚʘʨʪʘʣʽʚ ʪʨʴʦʭ ʣʽʩʥʠʮʪʚ: ʊʨʫʰʽʚʩʴʢʦʛʦ (ʢʽʣʴʢʽʩʪʴ ʢʚʘʨʪʘʣʽʚ ï 42 ʰʪ., ʢʽʣʴʢʽʩʪʴ ʧʨʦʙʥʠʭ 

ʧʣʦʱ ï 168 ʰʪ., ʢʽʣʴʢʽʩʪʴ ʛʫʩʝʥʠʮʴ ï 17 ʰʪ.),ʏʠʛʠʨʠʥʩʴʢʦʛʦ (ʢʽʣʴʢʽʩʪʴ ʢʚʘʨʪʘʣʽʚ ï 9 ʰʪ., 

ʢʽʣʴʢʽʩʪʴ ʧʨʦʙʥʠʭ ʧʣʦʱ ï 41 ʰʪ., ʢʽʣʴʢʽʩʪʴ ʛʫʩʝʥʠʮʴ ï 1 ʰʪ.), ʏʦʨʥʷʚʩʴʢʦʛʦ (ʢʽʣʴʢʽʩʪʴ 

ʢʚʘʨʪʘʣʽʚ ï 14 ʰʪ., ʢʽʣʴʢʽʩʪʴ ʧʨʦʙʥʠʭ ʧʣʦʱ ï 55 ʰʪ., ʢʽʣʴʢʽʩʪʴ ʛʫʩʝʥʠʮʴ ï 1 ʰʪ.).  

ʅʘʛʣʷʜ ʟʘ ʩʦʩʥʦʚʠʤ ʰʦʚʢʦʧʨʷʜʦʤ ʟʜʽʡʩʥʶʚʘʣʠ ʧʽʜ ʯʘʩ ʟʠʤʽʚʣʽ ʛʫʩʝʥʠʮʴ ʥʘ ʧʣʦʱʘʜʢʘʭ ʫ 

ʧʽʜʩʪʠʣʮʽ, ʫ ʧʝʨʽʦʜ ʾʭʥʴʦʛʦ ʧʽʜʡʦʤʫ ʟ ʤʽʩʮʴ ʟʠʤʽʚʣʽ ʥʘʚʝʩʥʽ ï ʥʘ ʢʣʝʡʦʚʠʭ ʢʽʣʴʮʷʭ ʥʘ 

ʩʪʦʚʙʫʨʘʭ, ʫ ʧʝʨʽʦʜ ʞʠʚʣʝʥʥʷ ʛʫʩʝʥʠʮʴ ï ʦʢʦʣʦʪ ʜʝʨʝʚ, ʧʨʠʯʦʤʫ ʱʦʨʘʟʫ ʚʠʟʥʘʯʘʣʠ ʢʽʣʴʢʽʩʪʴ 

ʽ ʚʽʢʦʚʠʡ ʩʢʣʘʜ ʚʠʷʚʣʝʥʠʭ ʦʩʦʙʠʥ, ʾʭʥʶ ʞʠʪʪʻʟʜʘʪʥʽʩʪʴ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ʆʙʩʪʝʞʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʫ ʢʚ. 109, 110, 111, 112, 113 (ʟʘʛʘʣʴʥʘ 

ʧʣʦʱʘ 486 ʛʘ) ʄʠʭʘʡʣʽʚʩʴʢʦʛʦ ʣʽʩʥʠʮʪʚʘ ɼʇ çʂʘʥʽʚʩʴʢʝ ʃɻè ʥʘ ʤʝʞʽ ʟ ʥʘʩʘʜʞʝʥʥʷʤʠ ʂʇ 

çʄʝʞʠʨʽʯʩʴʢʝ ʃɻè. ɿʘ ʊʃʋ ʧʝʨʝʚʘʞʘʻ ʩʫʭʠʡ ʙʽʨ (ɸ1), ʭʦʯʘ ʪʨʘʧʣʷʶʪʴʩʷ ʜʽʣʷʥʢʠ ʩʚʽʞʦʛʦ 

ʙʦʨʫ (ɸ2), ʩʫʭʠʭ ʽ ʩʚʽʞʠʭ ʩʫʙʦʨʽʚ (ɺ1 ʪʘ ɺ2). ɾʠʚʠʡ ʥʘʜˇʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʣʠʰʘʡʥʠʢʘʤʠ, ʤʦʭʘʤʠ, ʧʦʦʜʠʥʦʢʦ ʟʣʘʢʘʤʠ.  

ɻʫʩʝʥʠʮʽ ʩʦʩʥʦʚʦʛʦ ʰʦʚʢʦʧʨʷʜʘ ʟʠʤʫʚʘʣʠ ʫ ʣʽʩʦʚʽʡ ʧʽʜʩʪʠʣʮʽ, ʘ ʚʝʩʥʦʶ ʧʽʜʥʽʤʘʣʠʩʷ ʫ 

ʢʨʦʥʠ (ʨʠʩ. 1). ʇʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʞʠʚʣʝʥʥʷ ʛʫʩʝʥʠʮʽ ʣʷʣʴʢʫʚʘʣʠʩʷ ʫ ʢʨʦʥʘʭ (ʨʠʩ. 2). ʇʽʩʣʷ 

ʚʠʣʴʦʪʫ ʤʝʪʝʣʠʢʠ ʧʘʨʫʚʘʣʠʩʷ ʪʘ ʚʽʜʢʣʘʜʘʣʠ ʷʡʮʷ (ʨʠʩ. 3). ɻʫʩʝʥʠʮʽ ʥʦʚʦʛʦ ʧʦʢʦʣʽʥʥʷ 

ʞʠʚʠʣʠʩʷ ʫ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʣʽʪʘ ʪʘ ʟʠʤʫʚʘʣʠ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʽʟʫʘʣʴʥʦʛʦ ʦʙʩʪʝʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʦʛʦ ʬʘʭʽʚʮʷʤʠ ɼʉʃʇ çɺʽʥʥʠʮʷ-

ʣʽʩʦʟʘʭʠʩʪè, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʥʘʜ 80 % ʢʦʢʦʥʽʚ ʩʦʩʥʦʚʦʛʦ ʰʦʚʢʦʧʨʷʜʘ ʟʽ ʩʪʦʚʙʫʨʽʚ ʪʘ ʛʽʣʦʢ 

ʜʝʨʝʚ ʫʟʣʽʩʩʷ ʤʘʶʪʴ ʦʟʥʘʢʠ ʟʘʨʘʞʝʥʥʷ ʝʥʪʦʤʦʬʘʛʘʤʠ (ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʨʦʜʫ Apanteles sp.). ʅʘ 

7 ʟ 10 ʜʝʨʝʚ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʢʣʘʜʢʠ ʩʦʩʥʦʚʦʛʦ ʰʦʚʢʦʧʨʷʜʘ ʥʘ ʩʪʦʚʙʫʨʘʭ ʪʘ ʭʚʦʾ ʟ ʦʟʥʘʢʘʤʠ 

ʟʘʨʘʞʝʥʥʷ ʝʥʪʦʤʦʬʘʛʘʤʠ-ʷʡʮʝʾʜʘʤʠ (ʜʠʚ. ʨʠʩ. 3).  
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ʈʠʩ. 1 ï ʄʽʛʨʘʮʽʾ ʛʫʩʝʥʠʮʴ ʩʦʩʥʦʚʦʛʦ ʰʦʚʢʦʧʨʷʜʘ ʫ ʢʨʦʥʠ ʚʝʩʥʦʶ  

ʪʘ ʾʭʥʷ ʢʦʥʮʝʥʪʨʘʮʽʷ ʫ ʣʦʚʠʣʴʥʠʭ ʧʦʷʩʘʭ 

 

 
ʈʠʩ. 2 ï ɺʠʛʣʷʜ ʢʦʢʦʥʽʚ ʩʦʩʥʦʚʦʛʦ ʰʦʚʢʦʧʨʷʜʘ ʫ ʢʨʦʥʽ ʜʝʨʝʚ ʫ ʄʠʭʘʡʣʽʚʩʴʢʦʤʫ ʣʽʩʥʠʮʪʚʽ 

 

 
ʈʠʩ. 3 ï ʗʡʮʷ ʩʦʩʥʦʚʦʛʦ ʰʦʚʢʦʧʨʷʜʘ, ʟʘʨʘʞʝʥʽ Trichogramma pintoi Voeg., ʫ ʄʠʭʘʡʣʽʚʩʴʢʦʤʫ ʣʽʩʥʠʮʪʚʽ 

 

ʋ ʧʨʠʰʣʷʭʦʚʦʤʫ ʫʟʣʽʩʩʽ ʢʚ. 109, 110 ʜʝʬʦʣʽʘʮʽʷ ʜʝʨʝʚ, ʩʧʨʠʯʠʥʝʥʘ ʩʦʩʥʦʚʠʤ 

ʰʦʚʢʦʧʨʷʜʦʤ, ʩʪʘʥʦʚʠʣʘ 50ï70 %; ʫ ʨʝʰʪ̔ ʥʘʩʘʜʞʝʥʴ ʢʚ. 111, 112, 113 ï 10ï20 %. 
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ʅʘ ʧʨʦʙʥʠʭ ʤʘʡʜʘʥʯʠʢʘʭ, ʟʘʢʣʘʜʝʥʠʭ ʫ ʣʽʩʦʚʽʡ ʧʽʜʩʪʠʣʮʽ ʟʘʟʥʘʯʝʥʠʭ ʢʚʘʨʪʘʣʽʚ, ʙʫʣʠ 

ʚʠʷʚʣʝʥʽ ʛʫʩʝʥʠʮʽ ʩʦʩʥʦʚʦʛʦ ʰʦʚʢʦʧʨʷʜʘ ɯï ɯV ʚʽʢʽʚ, ʧʨʠʯʦʤʫ ʛʫʩʝʥʠʮʴ ɯ ʚʽʢʫ ʙʫʣʦ ʥʘʡʤʝʥʰʝ 

ï 5,0 %, ʧʝʨʝʚʘʞʘʣʠ ʦʩʦʙʠʥʠ ɯɯ, ɯɯɯ ʽ ɯV ʚʽʢʽʚ (30,0; 35,0 ʽ 24 % ʚʽʜʧʦʚʽʜʥʦ), ʘ ʦʩʦʙʠʥʠ V, Vɯ ʽ 

Vɯ ʚʽʢʽʚ ʙʫʣʠ ʚʽʜʩʫʪʥʽ. ɻʫʩʝʥʠʮʴ ʩʦʩʥʦʚʦʛʦ ʰʦʚʢʦʧʨʷʜʘ ɯɯɯ ʚʽʢʫ ʚʠʷʚʣʝʥʦ ʫ ʢʚ. 109. ɰʭʥʷ 

ʯʠʩʝʣʴʥʽʩʪʴ ʥʝ ʧʝʨʝʚʠʱʫʻ 0,5 ʦʩʦʙʠʥʠ ʥʘ 1 ʤ
2
 (ʟʘʛʨʦʟʘ ʦʙôʾʜʘʥʥʷ ʭʚʦʾ ï 1,25 %), ʪʦʙʪʦ 

ʧʦʧʫʣʷʮʽʷ ʰʢʽʜʥʠʢʘ ʧʝʨʝʙʫʚʘʻ ʚ ʤʝʞʘʭ ʧʨʠʨʦʜʥʦʛʦ ʬʦʥʫ. 

ɿʥʝʭʚʦʻʥʥʷ ʥʘʩʘʜʞʝʥʴ, ʩʧʨʠʯʠʥʝʥʝ ʫ 2012ï2013 ʨʨ. ʦʙôʾʜʘʥʥʷʤ ʩʦʩʥʦʚʠʤ ʰʦʚʢʦʧʨʷʜʦʤ, 

ʧʝʨʝʙʫʚʘʣʦ ʚ ʤʝʞʘʭ 5ï30 %. ɾʠʚʠʭ ʛʫʩʝʥʠʮʴ ʩʦʩʥʦʚʦʛʦ ʰʦʚʢʦʧʨʷʜʘ ʚʽʜʽʙʨʘʥʦ ʫ ʢʚ. 69 ,71, 

36, 78, 40, 39, 77, 18 ʊʨʫʰʽʚʩʴʢʦʛʦ ʣʽʩʥʠʮʪʚʘ ʪʘ ʢʚ. 44 ʏʠʛʠʨʠʥʩʴʢʦʛʦ ʣʽʩʥʠʮʪʚʘ ʟʽ ʱʽʣʴʥʽʩʪʶ 

0,5ï3,6 ʦʩʦʙʠʥʠ ʥʘ 1 ʤ
2
.  

ɺʩʪʘʥʦʚʣʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʘʩʝʣʝʥʥʷ ʩʦʩʥʦʚʠʤ ʰʦʚʢʦʧʨʷʜʦʤ ʜʝʨʝʚ ʚʽʜ 

ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʜʝʨʝʚ (ʪʘʙʣ. 1). 
ʊʘʙʣʠʮʷ 1 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʩʝʣʝʥʥʷ ʩʦʩʥʦʚʠʤ ʰʦʚʢʦʧʨʷʜʦʤ ʜʝʨʝʚ ʟʘʣʝʞʥʦ ʚʽʜ ʾʭʥʴʦʛʦ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ 
 

ʌʽʟʽʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʜʝʨʝʚ 

(ʢʘʪʝʛʦʨʽʷ ʩʘʥʽʪʘʨʥʦʛʦ 

ʩʪʘʥʫ) 

ʂʽʣʴʢʽʩʪʴ 

ʜʝʨʝʚ,  ʰʪ. 

ɺʽʜʢʣʘʜʝʥʦ ʩʘʤʠʮʷʤʠ ʷʻʮʴ ʫʧʨʦʜʦʚʞ ʧôʷʪʠ ʜʥʽʚ, ʰʪ./% 

8ï12 

ʣʠʧʥ ̫

13ï17 

ʣʠʧʥ ̫

18ï22 

ʣʠʧʥ ̫

23ï27 

ʣʠʧʥ ̫

28ï30 

ʣʠʧʥ ̫

2ï6 

ʩʝʨʧʥ ̫

ʅʘ ʫʟʣʽʩʩʽ 

ʇʦʚʥʦʮʽʥʥʽ ʜʝʨʝʚʘ ʟ 

ʥʦʨʤʘʣʴʥʦʶ ʭʚʦʻʶ (ɯ) 
34 

 18  

6,8 

 25  

9,6 

 55  

20,9 

 133 
50,7 

 27  

10,2 

 5 
1,8 

ʇʦʚʥʦʮʽʥʥʽ ʜʝʨʝʚʘ ʟ 

ʦʟʥʘʢʘʤʠ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ 

ʦʩʣʘʙʣʝʥʥʷ (ɯɯ) 

41 
 7  

2,9 

 11  

4,6 

 40  

16,8 

 80  

33,5 

 10  

4,1 

 3  

1,1 

ʌʽʟʽʦʣʦʛʽʯʥʦ ʦʩʣʘʙʣʝʥʽ 

ʜʝʨʝʚʘ ʟ ʥʝʧʦʚʥʦʮʽʥʥʦʶ 

ʭʚʦʻʶ (ɯɯɯ) 

31 0,0 
 9  

1,3 

 11  

1,7 

 14  

2,1 
0,0 0,0 

ʌʽʟʽʦʣʦʛʽʯʥʦ 

ʥʝʧʦʚʥʦʮʽʥʥʽ ʜʝʨʝʚʘ ʽʟ 

ʟʘʣʠʰʢʘʤʠ ʭʚʦʾ (IV) 

26 
 2  

1,1 

 4  

2,4 

 9  

5,3 

 8  

5,0 

 3  

1,6 

 2  

1,0 

ʋ ʩʝʨʝʜʠʥʽ ʢʚʘʨʪʘʣʽʚ 

ʇʦʚʥʦʮʽʥʥʽ ʜʝʨʝʚʘ ʟ 

ʥʦʨʤʘʣʴʥʦʶ ʭʚʦʻʶ (I) 
34 

 15  

5,7 

 24 
9,2 

 51  

15,4 

 149  

56,1 

 22  

8,4 

 14  

5,2 

ʇʦʚʥʦʮʽʥʥʽ ʜʝʨʝʚʘ ʟ 

ʦʟʥʘʢʘʤʠ ʬʽʟʽʦʣʦʛʽʯʥʦʛʦ 

ʦʩʣʘʙʣʝʥʥʷ (II ) 

41 
 28  

4,6 

 8  

1,1 

 89  

33,5 

101 

16,8 

 17  

2,9 

 25  

4,1 

ʌʽʟʽʦʣʦʛʽʯʥʦ ʦʩʣʘʙʣʝʥʽ 

ʜʝʨʝʚʘ ʟ ʥʝʧʦʚʥʦʮʽʥʥʦʶ 

ʭʚʦʻʶ (III)  

31 0,0 
 9  

1,5 

 12  

2,0 

 21  

3,5 
0,0 0,0 

ʌʽʟʽʦʣʦʛʽʯʥʦ 

ʥʝʧʦʚʥʦʮʽʥʥʽ ʜʝʨʝʚʘ ʽʟ 

ʟʘʣʠʰʢʘʤʠ ʭʚʦʾ (IV) 

26 0,0 0,0 
 9  

1,4 

 9  

1,5 
0,0 0,0 

 

ɺʽʜʢʣʘʜʘʥʥʷ ʷʻʮʴ, ʟʘ ʥʘʰʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ, ʪʨʠʚʘʣʘ 30ï35 ʜʥʽʚ. ʇʨʠ ʮʴʦʤʫ ʪʨʠʚʘʣʽʩʪʴ 

ʤʘʩʦʚʦʾ ʷʡʮʝʢʣʘʜʢʠ ʩʘʤʠʮʴ ʩʪʘʥʦʚʠʣʘ 5ï6 ʜʥʽʚ. ʎʽ ʧʦʢʘʟʥʠʢʠ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʨʠʭʦʛʨʘʤʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʘʤʠʮʽ ʩʦʩʥʦʚʦʛʦ ʰʦʚʢʦʧʨʷʜʘ 

ʚʽʜʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʜʝʨʝʚʘʤ, ʷʢʽ ʨʦʩʪʫʪʴ ʫ ʩʝʨʝʜʠʥʽ ʢʚʘʨʪʘʣʽʚ.  

ɺʦʜʥʦʯʘʩ ʚʠʷʚʣʝʥʦ ʪʝʥʜʝʥʮʽ ʁʱʦʜʦ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʷʻʮʴ, ʚʽʜʢʣʘʜʝʥʠʭ ʩʘʤʠʮʷʤʠ ʥʘ 

ʧʦʚʥʦʮʽʥʥʠʭ ʜʝʨʝʚʘʭ ʟ ʥʦʨʤʘʣʴʥʦʶ ʭʚʦʻʶ ʘʙʦ ʟ ʥʝʟʥʘʯʥʠʤʠ ʦʟʥʘʢʘʤʠ ʬʽʟʽʦʣʦʛʽʯʥʦʾ 

ʦʩʣʘʙʣʝʥʦʩʪʽ, ʱʦ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 2,9 ʜʦ 7,1 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʷʻʮʴ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʩʘʤʠʮʽ ʩʦʩʥʦʚʦʛʦ ʰʦʚʢʦʧʨʷʜʘ ʩʧʨʷʤʦʚʘʥʦ ʨʦʙʣʷʪʴ ʚʠʙʽʨ ʦʧʪʠʤʘʣʴʥʠʭ 

ʝʢʦʣʦʛʽʯʥʠʭ ʥʽʰ ʜʣʷ ʤʘʡʙʫʪʥʴʦʛʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ. 
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ɺ ʫʩʽʭ ʷʨʫʩʘʭ ʢʨʦʥʠ ʩʘʤʠʮʽ ʧʽʜ ʯʘʩ ʚʽʜʢʣʘʜʘʥʥʷ ʷʻʮʴ ʥʘʜʘʚʘʣʠ ʧʝʨʝʚʘʛʫ ʥʦʨʤʘʣʴʥʦ 

ʦʭʚʦʻʥʠʤ ʛʽʣʢʘʤ (ʪʘʙʣ. 2).  
ʊʘʙʣʠʮʷ 2 

ɺʠʙʽʨ ʩʘʤʠʮʷʤʠ ʩʦʩʥʦʚʦʛʦ ʰʦʚʢʦʧʨʷʜʘ ʝʢʦʣʦʛʽʯʥʠʭ ʥʽʰ ʫ ʧʝʨʽʦʜ ʚʽʜʢʣʘʜʘʥʥʷ ʷʻʮʴ 
 

ʏʘʩʪʠʥʘ 

ʢʨʦʥʠ 
ʃʦʢʘʣʽʟʘʮʽʷ ʷʡʮʝʢʣʘʜʦʢ 

ʂʣʘʜʢʠ ʷʻʮʴ ʗʡʮʷ 

ʰʪʫʢ % ʰʪʫʢ % 

ʅʠʞʥʷ 
ɻʽʣʢʠ ʟ ʬʽʟʽʦʣʦʛʽʯʥʦ ʧʦʚʥʦʮʽʥʥʦʶ ʢʨʦʥʦʶ 48 32,9 2842 31,6 

ʌʽʟʽʦʣʦʛʽʯʥʦ ʥʝʧʦʚʥʦʮʽʥʥʽ ʛʽʣʢʠ  14 9,6 931 10,4 

ʉʝʨʝʜʥʷ 
ɻʽʣʢʠ ʟ ʬʽʟʽʦʣʦʛʽʯʥʦ ʧʦʚʥʦʮʽʥʥʦʶ ʢʨʦʥʦʶ 37 25,3 2214 24,6 

ʌʽʟʽʦʣʦʛʽʯʥʦ ʥʝʧʦʚʥʦʮʽʥʥʽ ʛʽʣʢʠ 9 6,2 724 8,1 

ɺʝʨʭʥʷ 
ɻʣ̔ʢʠ ʟ ʬʽʟʽʦʣʦʛʽʯʥʦ ʧʦʚʥʦʮʽʥʥʦʶ ʢʨʦʥʦʶ 31 21,2 1854 20,6 

ʌʽʟʽʦʣʦʛʽʯʥʦ ʥʝʧʦʚʥʦʮʽʥʥʽ ʛʽʣʢʠ 7 4,8 418 4,7 

ʈʘʟʦʤ 146 100 8983 100 

 

ʉʝʨʝʜ ʯʠʥʥʠʢʽʚ, ʱʦ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʯʠʩʝʣʴʥʽʩʪʴ ʩʦʩʥʦʚʦʛʦ ʰʦʚʢʦʧʨʷʜʘ, ʻ 

ʜʽʷʣʴʥʽʩʪʴ ʧʨʠʨʦʜʥʠʭ ʧʦʧʫʣʷʮʽʡ ʝʥʪʦʤʦʬʘʛʽʚ. ʋ ʪʘʙʣ. 3 ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʨʦʟʧʦʜʽʣ ʷʻʮʴ ʩʦʩʥʦʚʦʛʦ ʰʦʚʢʦʧʨʷʜʘ ʫ ʨʽʟʥʠʭ ʯʘʩʪʠʥʘʭ ʢʨʦʥʠ. 
ʊʘʙʣʠʮʷ 3 

ɿʘʩʝʣʝʥʽʩʪʴ ʷʻʮʴ ʩʦʩʥʦʚʦʛʦ ʰʦʚʢʦʧʨʷʜʘ ʝʥʪʦʤʦʬʘʛʘʤʠ ʚ ʦʩʝʨʝʜʢʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ʏʠʛʠʨʠʥʩʴʢʦʛʦ ʣʽʩʥʠʮʪʚʘ 
 

 

ɿʨʘʟʢʠ, ʷʢ ʽ ʚ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʚʽʜʙʠʨʘʣʠ ʷʢ ʥʘ ʫʟʣʽʩʩʽ, ʪʘʢ ʽ ʚ ʩʝʨʝʜʠʥʽ 

ʢʚʘʨʪʘʣʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʟ ʫʩʴʦʛʦ ʬʦʥʜʫ ʷʻʮʴ ʩʘʤʠʮʽ ʚʽʜʢʣʘʜʘʶʪʴ ʥʘʡʙʽʣʴʰʫ ʯʘʩʪʢʫ ʫ 

ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʢʨʦʥʠ ï 39,6 %, ʫ ʩʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ï 35,9 % ʪʘ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ï 24,5 %. 

ʇʦʜʽʙʥʫ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʚʠʷʚʣʝʥʦ ʽ ʥʘ ʜʝʨʝʚʘʭ, ʷʢʽ ʨʦʩʪʫʪʴ ʚʩʝʨʝʜʠʥʽ ʢʚʘʨʪʘʣʽʚ: ʫ ʥʠʞʥʽʡ 

ʯʘʩʪʠʥʽ ʢʨʦʥʠ ï 43,9 %, ʫ ʩʝʨʝʜʥʽʡ ï 30,4 % ʪʘ ʫ ʚʝʨʭʥʽʡ ï 25,7 %. 

ʃʘʙʦʨʘʪʦʨʥʠʡ ʘʥʘʣʽʟ ʟʨʘʟʢʽʚ ʛʽʣʦʢ ʭʚʦʾ ʟ ʷʡʮʷʤʠ ʰʦʚʢʦʧʨʷʜʘ ʚʠʷʚʠʚ, ʱʦ ʦʩʥʦʚʥʠʤ 

ʬʘʢʪʦʨʦʤ ʟʘʛʠʙʝʣʽ ʷʻʮʴ ʙʫʣʘ ʜʽʷʣʴʥʽʩʪʴ ʪʨʠʭʦʛʨʘʤʠ ʽ ʪʝʣʝʥʦʤʫʩʘ. ʈʽʚʝʥʴ ʟʘʨʘʞʝʥʥʷ ʷʻʮʴ 

ʪʨʠʭʦʛʨʘʤʦʶ ʢʦʣʠʚʘʻʪʴʩʷ ʫ ʤʝʞʘʭ ʚʽʜ 12,8 ʜʦ 29,2 %. ʇʨʠ ʮʴʦʤʫ ʚʠʷʚʣʝʥʦ ʪʝʥʜʝʥʮʽ ʁʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʷʻʮʴ ʪʨʠʭʦʛʨʘʤʠ ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʢʨʦʥ ʜʝʨʝʚ. ʈʽʚʝʥʴ ʟʘʨʘʞʝʥʥʷ ʷʻʮʴ 

ʪʝʣʝʥʦʤʫʩʦʤ ʢʦʣʠʚʘʻʪʴʩʷ ʫ ʤʝʞʘʭ 6,9 ʜʦ 18,1 %. ʈʽʚʝʥʴ ʟʘʨʘʞʝʥʥʷ ʽʥʰʠʤʠ ʚʠʜʘʤʠ 

ʝʥʪʦʤʦʬʘʛʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʤʝʞʘʭ ʚʽʜ 1,9 ʜʦ 4,7 %. ʗʡʮʷ ʙʫʣʠ ʫʨʘʞʝʥʽ ʪʘʢʦʞ ʫʥʘʩʣʽʜʦʢ 

ʪʨʘʚʤʫʚʘʥʥʷ ʩʘʤʠʮʷʤʠ ʧʽʜ ʯʘʩ ʾʭʥʴʦʛʦ ʞʠʚʣʝʥʥʷ ʙʽʣʢʦʚʦʶ ʾʞʝʶ ï ʛʝʤʦʣʽʤʬʦʶ. 

ʏʘʩʪʠʥʘ 

ʢʨʦʥʠ, ʜʝ 

ʧʨʦʚʦʜʠʣʠ 

ʦʙʣʽʢʠ 

ʷʡʮʝʢʣʘʜʦʢ 

ʂʽʣʴ-

ʢʽʩʪʴ 

ʧʨʦʙ, 

ʰʪ.   

ʏʘʩʪʢʘ 

ʷʻʮʴ, % 

ɿʘʛʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ 

ʷʻʮʴ, ʰʪ. 

ʈʦʟʧʦʜʽʣ ʷʻʮʴ 

ʙʝʟ 

ʦʟʥʘʢ 

ʫʨʘʞʝʥ-

ʥʷ, % 

ʫʨʘʞʝʥʽ, % ʡ̫ʮʷ, 

ʪʨʘʚʤʦʚʘʥʽ 

ʷʡʮʝʢʣʘʜʦʤ 

ʩʘʤʠʮʴ 

ʝʥʪʦʤʦʬʘʛʽʚ, % 

Trichog-

ramma 

pintoi 

Voeg. 

Telenomus 

verticillatus 

Kieffer 

ʥ̔ʰʽ 

ʚʠʜʠ 

ɼʝʨʝʚʘ ʥʘ ʫʟʣʽʩʩʽ 

ʅʠʞʥʷ 16 39,6 262 59,9 18,3 11,3 4,2 6,3 

ʉʝʨʝʜʥʷ 15 35,9 237 49,4 29,2 17,4 1,9 2,1 

ɺʝʨʭʥʷ 15 24,5 162 50,3 25,9 18,1 4,7 1,0 

ʉʝʨʝʜʥʻ 46 100 661 53,2 24,5 15,6 3,1 3,1 

ɼʝʨʝʚʘ ʚʩʝʨʝʜʠʥʽ ʢʚʘʨʪʘʣʽʚ 

ʅʠʞʥʷ 20 43,9 264 69,7 14,7 8,9 2,6 4,1 

ʉʝʨʝʜʥʷ 15 30,4 183 70,8 14,5 9,8 2,1 2,8 

ɺʝʨʭʥʷ 15 25,7 155 75,0 12,8 6,9 2,2 3,1 

ʉʝʨʝʜʥʻ 50 100 602 71,8 14,0 8,5 2,3 3,3 




