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ɸʚʪʦʨʠ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʝʩʫʪʴ ʧʦʚʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʜʦʙʽʨ, ʪʦʯʥʽʩʪʴ, ʜʦʩ-

ʪʦʚʽʨʥʽʩʪʴ ʥʘʚʝʜʝʥʠʭ ʬʘʢʪʽʚ, ʚʣʘʩʥʠʭ ʽʤʝʥ, ʮʠʪʘʪ, ʽʥʰʠʭ ʚʽʜʦʤʦʩʪʝʡ.  

ʉʪʘʪʪʽ ʧʨʦʡʰʣʠ ʨʝʮʝʥʟʫʚʘʥʥʷ.  
ɺʠʜʘʥʥʷ ʟʘʨʝʻʩʪʨʦʚʘʥʝ ʪʘ ʽʥʜʝʢʩʫʻʪʴʩʷ ʫ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟʘʭ, ʨʝʧʦʟʠ-

ʪʘʨʽʷʭ ʪʘ ʧʦʰʫʢʦʚʠʭ ʩʠʩʪʝʤʘʭ. ɯʤʧʘʢʪ-ʬʘʢʪʦʨ GIF (2015) ï 0,654; MIAR (2016) ï 3,301. 

 

 

ʋ ʮʴʦʤʫ ʚʠʧʫʩʢʫ ʦʧʫʙʣʽʢʦʚʘʥʽ ʩʪʘʪʪʽ, ʷʢʽ ʤʽʩʪʷʪʴ ʨʝʟʫʣʴʪʘʪʠ ʥʘʫʢʦʚʠʭ ʜʦʩ-

ʣʽʜʞʝʥʴ ʟ ʬʽʟʠʯʥʦʾ, ʝʢʦʥʦʤʽʯʥʦʾ, ʩʦʮʽʘʣʴʥʦʾ, ʧʦʣʽʪʠʯʥʦʾ, ʨʝʢʨʝʘʮʽʡʥʦʾ ʛʝʦʛʨʘʬʽʾ, 

ʛʝʦʤʦʨʬʦʣʦʛʽʾ ʪʘ ʛʝʦʣʦʛʽʾ, ʧʘʣʝʦʛʝʦʛʨʘʬʽʾ ʡ ʽʩʪʦʨʽʾ ʛʝʦʛʨʘʬʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʦ-

ʱʦ. ɼʦ ʥʴʦʛʦ ʫʚʽʡʰʣʠ ʤʘʪʝʨʽʘʣʠ, ʧʽʜʛʦʪʦʚʘʥʽ ʚʯʝʥʠʤʠ ʂʠʻʚʘ, ʍʘʨʢʦʚʘ, ʃʴʚʦʚʘ, 

ʃʫʛʘʥʩʴʢʘ, ɾʠʪʦʤʠʨʘ, ʏʝʨʥʽʛʦʚʘ, ʄʝʣʽʪʦʧʦʣʷ, ʅʽʞʠʥʘ, ʇʦʣʪʘʚʠ, ʉʫʤ ʪʘ ʽʥʰʠʭ 

ʮʝʥʪʨʽʚ ʛʝʦʛʨʘʬʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʋʢʨʘʾʥʽ, ʘ ʪʘʢʦʞ ʟʘʢʦʨʜʦʥʥʠʤʠ ʥʘʫʢʦʚʮʷʤʠ. 

ɼʣʷ ʬʘʭʽʚʮʽʚ ʫ ʛʘʣʫʟʽ ʛʝʦʛʨʘʬʽʾ ʪʘ ʛʝʦʝʢʦʣʦʛʽʾ, ʨʝʢʨʝʘʮʽʾ ʡ ʪʫʨʠʟʤʫ, ʧʨʘʮʽʚ-

ʥʠʢʽʚ ʜʝʨʞʘʚʥʠʭ ʽ ʛʨʦʤʘʜʩʴʢʠʭ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʢʣʘʜʽʚ, ʫʯʠʪʝʣʽʚ ʪʘ ʩʪʫʜʝ-

ʥʪʽʚ, ʘ ʪʘʢʦʞ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʯʠʪʘʯʽʚ, ʷʢʽ ʮʽʢʘʚʣʷʪʴʩʷ ʧʨʦʙʣʝʤʘʤʠ ʨʝʛʽʦʥʘʣʴʥʦʾ 

ʛʝʦʛʨʘʬʽʾ ʪʘ ʚʟʘʻʤʦʜʽʾ ʧʨʠʨʦʜʠ ʽ ʩʫʩʧʽʣʴʩʪʚʘ. 
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ɯ. ɻɽʆɽʂʆʃʆɻɯʗ ʊɸ ʌɯɿʀʏʅɸ ɻɽʆɻʈɸʌɯʗ 
 

ʋɼʂ 551.509.3:504.3 (477.52) 

ɸ.ʆ. ʂʦʨʥʫʩ, ɯ.O. ʃʠʩʝʥʢʦ 

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʉʅɯɻʆɺʆɻʆ ʇʆʂʈʆɺʋ ʉʋʄʉʔʂʆɰ ʆɹʃɸʉʊɯ 

ɿɸ ʈɽɿʋʃʔʊɸʊɸʄʀ ʉʇʆʉʊɽʈɽɾɽʅʔ 2005-2017 ʈʆʂɯɺ 
 

ʅʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʩʥʽʛʦʚʠʤ ʧʦʢʨʠʚʦʤ, ʱʦ ʧʨʦʚʦʜʠʣʠ-

ʩʷ ʧʨʦʪʷʛʦʤ 2005-2017 ʨʨ., ʜʦʩʣʽʜʞʝʥʦ ʪʨʠʚʘʣʽʩʪʴ ʽʩʥʫʚʘʥʥʷ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʜʘʪʠ ʡʦʛʦ 

ʧʦʷʚʠ ʪʘ ʚʠʩʦʪʫ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʥʘ ʨʽʟʥʠʭ ʤʝʪʝʦʩʪʘʥʮʽʷʭ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɿʨʦʙʣʝʥʦ ʧʦ-

ʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʩʫʯʘʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʟ ʜʘʥʠʤʠ ʙʘʛʘʪʦʨʽʯʥʠʭ ʩʧʦʩʪʝ-

ʨʝʞʝʥʴ, ʷʢʽ ʦʪʨʠʤʘʥʽ ʧʨʦʪʷʛʦʤ 1936-1986 ʨʨ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʥʽʛʦʚʠʡ ʧʦʢʨʠʚ, ʪʨʠʚʘʣʽʩʪʴ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʚʠʩʦʪʘ ʩʥʽʛʦʚʦʛʦ ʧʦʢ-

ʨʠʚʫ, ʉʫʤʩʴʢʘ ʦʙʣʘʩʪʴ. 

 

ɺʩʪʫʧ. ʉʥʽʛʦʚʠʡ ʧʦʢʨʠʚ ʛʨʘʻ ʦʜʥʫ ʟ ʧʨʦʚʽʜʥʠʭ ʨʦʣʝʡ ʫ ʬʦʨʤʫʚʘʥʥʽ ʤʝʪʝ-

ʦʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʟʠʤʦʚʦʛʦ ʩʝʟʦʥʫ. ʎʝʡ ʧʦʢʨʠʚ ï ʦʜʠʥ ʽʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʝʣʝ-

ʤʝʥʪʽʚ ʫ ʣʘʥʜʰʘʬʪʥʦ-ʢʣʽʤʘʪʠʯʥʽʡ ʩʠʩʪʝʤʽ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ [4]. ʇʝʨʰ ʟʘ ʚʩʝ, 

ʚʽʥ ʚʧʣʠʚʘʻ ʥʘ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ ʧʨʠʟʝʤʥʦʛʦ ʰʘʨʫ ʧʦʚʽʪʨʷ, ʱʦ ʟʫʤʦʚʣʝʥʦ 

ʚʠʩʦʢʠʤ ʘʣʴʙʝʜʦ ʩʥʽʛʫ. ɿʥʠʞʫʶʯʠ ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʽʪʨʷ ʥʘʜ ʩʚʦʻʶ ʧʦʚʝʨʭʥʝʶ, 

ʦʜʥʦʯʘʩʥʦ, ʟʘʚʜʷʢʠ ʤʘʣʽʡ ʱʽʣʴʥʦʩʪʽ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ (0,05-0,1 ʛ/ʩʤ
3
 ʫ ʩʚʽʞʦʛʦ 

ʩʥʽʛʫ, ʜʦ 0,3-0,4 ʛ/ʩʤ
3
 ʫ ʩʫʭʦʛʦ ʩʥʽʛʫ ʚ ʢʽʥʮʽ ʟʠʤʠ) ʫ ʥʴʦʛʦ ʚʝʣʠʢʘ ʪʝʧʣʦʧʨʦʚʽʜ-

ʥʽʩʪʴ, ʪʦʤʫ ʩʥʽʛʦʚʠʡ ʧʦʢʨʠʚ ʟʘʭʠʱʘʻ ˇʨʫʥʪ ʚʽʜ ʛʣʠʙʦʢʦʛʦ ʧʨʦʤʝʨʟʘʥʥʷ ʽ ʮʠʤ 

ʟʙʝʨʽʛʘʻ ʦʟʠʤʽ ʧʦʩʽʚʠ, ʩʧʨʠʷʻ ʚʩʤʦʢʪʫʚʘʥʥʶ ʪʘʣʠʭ ʚʦʜ ʥʘʚʝʩʥʽ, ʧʦʛʣʠʥʘʻ ʘʟʦʪʠ-

ʩʪʽ ʩʧʦʣʫʢʠ, ʫʜʦʙʨʶʶʯʠ ʪʠʤ ʩʘʤʠʤ ˇʨʫʥʪ. ɺʘʞʣʠʚʠʤ ʻ ʡ ʝʢʦʣʦʛʽʯʥʝ ʟʥʘʯʝʥʥʷ 

ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ï ʩʥʽʛ ʦʯʠʱʫʻ ʘʪʤʦʩʬʝʨʫ ʚʽʜ ʤʝʭʘʥʽʯʥʠʭ ʽ ʭʽʤʽʯʥʠʭ ʟʘʙʨʫʜ-

ʥʝʥʴ, ʘʜʩʦʨʙʫʶʯʠ ʥʘ ʩʚʦʾʡ ʧʦʚʝʨʭʥʽ ʘʪʤʦʩʬʝʨʥʠʡ ʧʠʣ. ʇʽʩʣʷ ʩʥʽʛʦʧʘʜʫ ʥʘʜ ʤʽʩ-

ʪʘʤʠ ʟʥʠʢʘʻ ʩʤʦʛ, ʘ ʮʝ ʢʠʩʣʦʪʥʽ ʚʠʧʘʨʠ, ʚʠʭʣʦʧʥʽ ʛʘʟʠ, ʨʘʜʽʦʥʫʢʣʽʜʠ ʚ ʨʽʟʥʦʤʘ-

ʥʽʪʥʠʭ ʬʦʨʤʘʭ. ʉʥʽʛʦʚʠʡ ʧʦʢʨʠʚ ʻ ʝʬʝʢʪʠʚʥʠʤ ʥʘʢʦʧʠʯʫʚʘʯʝʤ ʘʝʨʦʟʦʣʴʥʠʭ ʟʘ-

ʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʚʠʧʘʜʘʶʪʴ ʟ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ. ʇʨʠ ʫʪʚʦʨʝʥʥʽ ʽ 

ʚʠʧʘʜʘʥʥʽ ʩʥʽʛʫ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʮʝʩʽʚ ʩʫʭʦʛʦ ʽ ʚʦʣʦʛʦʛʦ ʚʠʤʠʚʘʥʥʷ ʢʦʥʮʝʥʪʨʘ-

ʮʽʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʥʴʦʤʫ ʚʠʷʚʣʷʻʪʴʩʷ ʟʘʟʚʠʯʘʡ ʥʘ 2-3 ʧʦʨʷʜʢʠ ʚʠʱʘ, 

ʥʽʞ ʫ ʘʪʤʦʩʬʝʨʥʦʤʫ ʧʦʚʽʪʨʽ. ʇʨʠ ʩʥʽʛʦʪʘʥʝʥʥʽ ʮʽ ʨʝʯʦʚʠʥʠ ʥʘʜʭʦʜʷʪʴ ʫ ʧʨʠʨʦʜ-

ʥʽ ʩʝʨʝʜʦʚʠʱʘ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʫ ʚʦʜʫ ʽ ˇʨʫʥʪ, ʟʘʙʨʫʜʥʶʶʯʠ ʾʭ. ɺʩʝ ʮʝ ʡ ʟʫʤʦ-

ʚʠʣʦ ʚʠʙʽʨ ʪʝʤʠ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʬʦʨʤʫʣʶʚʘʥʥʷ ʡʦʛʦ ʤʝʪʠ. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʜʘʥʦʾ ʨʦʙʦʪʠ ʻ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʥʽʛʦʚʦʛʦ ʧʦʢ-

ʨʠʚʫ ʪʘ ʟôʷʩʫʚʘʥʥʷ ʦʩʥʦʚʥʠʭ ʡʦʛʦ ʧʦʢʘʟʥʠʢʽʚ ʟʘ ʜʘʥʠʤʠ ʤʝʪʝʦʩʪʘʥʮʽʡ ʉʫʤʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ʧʨʦʪʷʛʦʤ 2005-2017 ʨʨ. ʌʦʨʤʫʚʘʥʥʷ ʽ ʤʘʩʘ ʩʥʽʛʫ ʫ ʮʴʦʤʫ ʨʝʛʽʦʥʽ ʟʫʤʦʚ-

ʣʶʶʪʴʩʷ ʛʝʦʛʨʘʬʽʯʥʦʶ ʟʦʥʘʣʴʥʽʩʪʶ, ʨʝʣʴʻʬʦʤ ʧʦʚʝʨʭʥʽ, ʟʘʛʘʣʴʥʦʶ ʮʠʨʢʫʣʷʮʽ-

ʻʶ ʘʪʤʦʩʬʝʨʠ ʽ ʢʽʣʴʢʽʩʪʶ ʪʚʝʨʜʠʭ ʦʧʘʜʽʚ. 

ʄʘʪʝʨʽʘʣ ʪʘ ʤʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʴ. ʉʥʽʛʦʚʠʡ ʧʦʢʨʠʚ, ʙʫʜʫʯʠ ʦʜʥʽʻʶ ʟ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʦʧʘʜʽʚ, ʤʘʻ ʩʚʦʾ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʪʘ ʦʙʨʦʙʢʠ. ʇʝʨʰ ʟʘ 

ʚʩʝ, ʚʽʥ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʪʦʶ, ʟʦʢʨʝʤʘ ʩʝʨʝʜʥʽʤʠ ʜʝʢʘʜʥʠʤʠ ʚʠʩʦʪʘʤʠ, ʤʘ-

ʢʩʠʤʘʣʴʥʦʶ ʜʝʢʘʜʥʦʶ ʚʠʩʦʪʦʶ ʟʘ ʟʠʤʫ, ʧʦʚʪʦʨʝʥʥʷʤ ʨʽʟʥʠʭ ʚʠʩʦʪ ʩʥʽʛʦʚʦʛʦ 

ʧʦʢʨʠʚʫ ʧʦ ʜʝʢʘʜʘʭ ʘʙʦ ʟʘʙʝʟʧʝʯʝʥʽʩʪʶ, ʱʽʣʴʥʽʩʪʶ ʪʘ ʟʘʧʘʩʦʤ ʚʦʜʠ ʚ ʩʥʽʛʦʚʽ. 

ɺʘʞʣʠʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʪʘʢʦʞ ʻ ʜʘʪʘ ʧʦʷʚʠ ʪʘ ʩʭʦʜʫ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʫʪʚʦ-
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ʨʝʥʥʷ ʪʘ ʨʫʡʥʫʚʘʥʥʷ ʩʪʽʡʢʦʛʦ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʢʽʣʴʢʽʩʪʴ ʜʥʽʚ ʟ ʩʥʽʛʦʚʠʤ ʧʦʢ-

ʨʠʚʦʤ ʪʘ ʽʥ. [1]. 

ʉʥʽʛʦʚʠʡ ʧʦʢʨʠʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ, ʧʦ-ʧʝʨʰʝ, ʩʪʘʮʽʦʥʘʨʥʦ 

ʚʩʪʘʥʦʚʣʝʥʠʭ ʨʝʡʦʢ ʽ, ʧʦ-ʜʨʫʛʝ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʩʥʽʛʦʟʡʦʤʢʠ. ɯʥʬʦʨʤʘʮʽʷ, ʷʢʫ 

ʜʽʩʪʘʶʪʴ ʮʠʤʠ ʜʚʦʤʘ ʩʧʦʩʦʙʘʤʠ, ʨʽʟʥʠʪʴʩʷ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʨʽʟʥʠʭ ʮʽʣʝʡ. 

ʊʘʢ, ʨʝʟʫʣʴʪʘʪʠ ʩʥʽʛʦʟʡʦʤʦʢ, ʧʝʨʰ ʟʘ ʚʩʝ, ʥʝʦʙʭʽʜʥʽ ʛʽʜʨʦʣʦʛʘʤ, ʘ ʪʘʢʦʞ ʧʨʦʝʢ-

ʪʫʚʘʣʴʥʠʢʘʤ ʧʨʠ ʚʠʙʦʨʽ ʤʽʩʮʷ ʤʘʡʙʫʪʥʴʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ. ɼʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʩʥʽ-

ʛʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʧʨʠ ʩʠʥʦʧʪʠʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷʭ ʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫ-

ʶʪʴ ʜʘʥʽ ʧʦʩʪʽʡʥʠʭ ʨʝʡʦʢ. ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʩʦʪʠ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʷʢ 

ʫʞʝ ʚʢʘʟʫʚʘʣʦʩʷ, ʦʙʯʠʩʣʶʶʪʴ ʾʾ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʥʝ ʜʣʷ ʤʽʩʷʮʽʚ, ʘ ʜʣʷ ʜʝʢʘʜ 

ʟʠʤʦʚʠʭ ʤʽʩʷʮʽʚ. ʎʽ ʚʝʣʠʯʠʥʠ ʥʘ ʧʦʯʘʪʢʫ ʽ ʚ ʢʽʥʮʽ ʟʠʤʠ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʪʽʣʴʢʠ ʚ 

ʪʦʤʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʩʥʽʛʦʚʠʡ ʧʦʢʨʠʚ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʙʽʣʴʰ ʥʽʞ ʫ 50% ʚʩʽʭ ʟʠʤ. 

ʉʝʨʝʜʥʶ ʚʝʣʠʯʠʥʫ ʟʘ ʜʝʢʘʜʫ ʜʽʩʪʘʶʪʴ ʜʽʣʝʥʥʷʤ ʩʫʤʘʨʥʦʾ ʚʠʩʦʪʠ ʟʘ ʚʩʽ ʨʦʢʠ ʚʠ-

ʙʨʘʥʦʛʦ ʧʝʨʽʦʜʫ ʥʘ ʢʽʣʴʢʽʩʪʴ ʨʦʢʽʚ. ʂʦʣʠ ʞ ʩʥʽʛ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʤʝʥʰʝ, ʥʽʞ ʫ 50% 

ʟʠʤ, ʪʦ ʩʝʨʝʜʥʶ ʚʠʩʦʪʫ ʟʘ ʪʘʢʫ ʜʝʢʘʜʫ ʥʝ ʨʦʟʨʘʭʦʚʫʶʪʴ [3]. 

ʋ ʤʝʪʝʦʨʦʣʦʛʽʾ ʨʦʟʨʦʙʣʝʥʽ ʜʝʷʢʽ ʢʨʠʪʝʨʽʾ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ. ʊʘʢ, ʟʘ ʜʝʥʴ 

ʟʽ ʩʥʽʛʦʚʠʤ ʧʦʢʨʠʚʦʤ ʚʚʘʞʘʶʪʴ ʪʘʢʠʡ, ʢʦʣʠ ʥʝ ʤʝʥʰʝ ʧʦʣʦʚʠʥʠ ʚʠʜʠʤʦʾ ʤʽʩʮʝ-

ʚʦʩʪʽ ʚʢʨʠʪʦ ʩʥʽʛʦʤ. ʉʪʽʡʢʠʤ ʚʚʘʞʘʶʪʴ ʪʘʢʠʡ ʩʥʽʛʦʚʠʡ ʧʦʢʨʠʚ, ʷʢʠʡ ʣʝʞʠʪʴ ʥʝ 

ʤʝʥʰʝ ʤʽʩʷʮʷ ʟ ʧʝʨʝʨʚʘʤʠ ʥʝ ʙʽʣʴʰʝ ʪʨʴʦʭ ʜʥʽʚ ʧʽʜʨʷʜ ʘʙʦ ʚ ʨʦʟʙʠʚʢʫ; ʢʦʣʠ ʧʝ-

ʨʝʨʚʽ ʚ ʦʜʠʥ ʜʝʥʴ ʥʘ ʧʦʯʘʪʢʫ ʟʠʤʠ ʧʝʨʝʜʫʻ ʟʘʣʷʛʘʥʥʷ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʥʝ ʤʝ-

ʥʰʝ, ʥʽʞ 5 ʜʥʽʚ, ʘ ʧʝʨʝʨʚʽ ʚ 2-3 ʜʥʽ ï ʥʝ ʤʝʥʰʝ ʥʽʞ 10 ʜʥʽʚ. ʗʢʱʦ ʚ ʢʽʥʮʽ ʟʠʤʠ, 

ʥʝ ʙʽʣʴʰʝ, ʥʽʞ ʯʝʨʝʟ 3 ʜʥʽ ʧʽʩʣʷ ʩʭʦʜʫ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʟʥʦʚʫ ʫʪʚʦʨʶʻʪʴʩʷ 

ʩʥʽʛʦʚʠʡ ʧʦʢʨʠʚ, ʷʢʠʡ ʣʝʞʠʪʴ ʥʝ ʤʝʥʰʝ 10 ʜʥʽʚ, ʪʦ ʪʘʢʝ ʡʦʛʦ ʟʘʣʷʛʘʥʥʷ ʚʚʘʞʘ-

ʻʪʴʩʷ ʥʝʧʝʨʝʨʚʥʠʤ. ʗʢʱʦ ʟʘ ʟʠʤʫ ʙʫʣʦ ʜʝʢʽʣʴʢʘ ʧʝʨʽʦʜʽʚ ʟ ʩʪʽʡʢʠʤ ʩʥʽʛʦʚʠʤ ʧʦ-

ʢʨʠʚʦʤ, ʨʦʟʜʽʣʝʥʠʭ ʚ ʯʘʩʽ ʥʝ ʙʽʣʴʰʝ, ʥʽʞ 5 ʜʥʽʚ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ, ʪʦ ʧʝʨʽʦʜ ʚʽʜ 

ʧʝʨʰʦʛʦ ʜʥʷ ʟ ʩʪʽʡʢʠʤ ʩʥʽʛʦʚʠʤ ʧʦʢʨʠʚʦʤ ʜʦ ʦʩʪʘʥʥʴʦʛʦ ʜʥʷ ʚʚʘʞʘʻʪʴʩʷ ʻʜʠ-

ʥʠʤ ʧʝʨʽʦʜʦʤ ʟ ʩʪʽʡʢʠʤ ʩʥʽʛʦʚʠʤ ʧʦʢʨʠʚʦʤ [3]. 

ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʜʘʥʽ ʱʦʜʝʥʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʟʘ ʩʥʽʛʦʚʠʤ ʧʦʢʨʠʚʦʤ ʥʘ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʩʪʘʥʮʽʷʭ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘ ʧʝʨʽʦʜ ʟ 

2005 ʧʦ 2017 ʨʦʢʠ. ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʜʠʥʘʤʽʢʠ ʨʦʟʧʦʜʽʣʫ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʧʦ ʪʝ-

ʨʠʪʦʨʽʾ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʜʘʥʽ ʟ ʚʠʜʘʥʥʷ [2], ʚ ʷʢʦʤʫ ʦʧʠʩʘʥʦ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʟʘ ʧʝʨʽʦʜ ʟ 1936 ʧʦ 1986 ʨʦʢʠ. 

ʈʝʟʫʣʴʪʘʪʠ ʽ ʦʙʛʦʚʦʨʝʥʥʷ. ʉʥʽʛ ï ʜʫʞʝ ʜʠʥʘʤʽʯʥʠʡ ʝʣʝʤʝʥʪ, ʚʣʘʩʪʠʚʦʩʪʽ 

ʷʢʦʛʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʫʤʦʚ ʚʠʧʘʜʽʥʥʷ, ʯʘʩʫ, ʪʝʨʤʽʯʥʠʭ ʽ ʜʠʥʘʤʽʯʥʠʭ ʨʝʞʠʤʽʚ ʽʩʥʫ-

ʚʘʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʥʷ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝ ʚʽʜʨʘʟʫ. ʏʘʩ ʬʦʨʤʫʚʘʥ-

ʥʷ, ʚʠʩʦʪʘ, ʱʽʣʴʥʽʩʪʴ ʽ ʪʨʠʚʘʣʽʩʪʴ ʟʘʣʷʛʘʥʥʷ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʟʘʣʝʞʘʪʴ ʚʽʜ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ ʢʣʽʤʘʪʫ, ʟʦʢʨʝʤʘ ʚʽʜ ʡʦʛʦ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʽ. ʊʘʢ, ʚ ʫʤʦʚʘʭ ʉʫʤʩʴ-

ʢʦʾ ʦʙʣʘʩʪʽ ʩʥʽʛ ʯʘʩʪʽʰʝ ʟʘ ʚʩʝ ʧʦʯʠʥʘʻ ʚʽʜʢʣʘʜʘʪʠʩʴ ʥʘ ʱʝ ʪʝʧʣʠʡ ˇʨʫʥʪ ʽ ʧʝʨʰʽ 

ʡʦʛʦ ʰʘʨʠ ʤʦʞʫʪʴ ʪʘʥʫʪʠ. ɿʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ ʟʠʤʦʚʠʭ ʩʝʟʦʥʽʚ 2005-2017 ʨʨ. 

ʥʘ ʤʝʪʝʦʩʪʘʥʮʽʷʭ ʉʫʤʱʠʥʠ ʩʥʽʛʦʚʠʡ ʧʦʢʨʠʚ ʧʦʯʠʥʘʚ ʟôʷʚʣʷʪʠʩʴ ʟʜʝʙʽʣʴʰʦʛʦ ʫ 

ʜʨʫʛʽʡ-ʪʨʝʪʽʡ ʜʝʢʘʜʽ ʣʠʩʪʦʧʘʜʘ (ʪʘʙʣ. 1). ʄʦʞʥʘ ʚʠʜʽʣʠʪʠ ʦʢʨʝʤʽ ʨʦʢʠ, ʢʦʣʠ ʩʥʽ-

ʛʦʚʠʡ ʧʦʢʨʠʚ ʫʪʚʦʨʶʚʘʚʩʷ ʫ ʧʝʨʰʽʡ ʜʝʢʘʜʽ ʣʠʩʪʦʧʘʜʘ (2016 ʨʨ.) ʯʠ ʥʘ ʧʦʯʘʪʢʫ 

ʛʨʫʜʥʷ (2009 ʨ.). ʗʢ ʧʨʘʚʠʣʦ, ʪʘʢʠʡ ʩʥʽʛʦʚʠʡ ʧʦʢʨʠʚ ʻ ʥʝʩʪʽʡʢʠʤ. ʉʪʽʡʢʠʡ ʩʥʽ-

ʛʦʚʠʡ ʧʦʢʨʠʚ ʬʦʨʤʫʻʪʴʩʷ ʽʟ ʟʘʧʽʟʥʝʥʥʷʤ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʘʪʘʤʠ ʧʝʨʰʠʭ ʩʥʽʛʦʧʘ-

ʜʽʚ, ʚʢʘʟʘʥʠʤʠ ʫ ʮʽʡ ʪʘʙʣʠʮʽ. 
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ʇʝʨʽʦʜ ʤʽʞ ʧʝʨʰʠʤ ʚʠʧʘʜʽʥʥʷʤ ʧʝʨʰʦʛʦ ʩʥʽʛʫ ʽ ʫʪʚʦʨʝʥʥʷʤ ʩʪʽʡʢʦʛʦ ʩʥʽ-

ʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʥʘʟʠʚʘʻʪʴʩʷ ʧʝʨʝʜʟʠʤʦʚʠʤ. ʇʽʜʩʫʤʦʚʫʶʯʠ ʜʘʥʽ ʟ ʫʩʽʭ ʤʝʪʝʦʩʪʘ-

ʥʮʽʡ ʤʦʞʝʤʦ ʩʢʘʟʘʪʠ, ʱʦ ʥʘʡʨʘʥʽʰʘ ʜʘʪʘ ʧʦʷʚʠ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʟʘ ʦʩʪʘʥʥʽʡ 

ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʴ ʧʨʠʧʘʜʘʻ ʥʘ 4 ʞʦʚʪʥʷ (2013 ʨ., ʤʝʪʝʦʩʪʘʥʮʽʷ ʃʝʙʝʜʠʥ. 

ʉʪʽʡʢʠʡ ʩʥʽʛʦʚʠʡ ʧʦʢʨʠʚ ʫʪʚʦʨʶʻʪʴʩʷ ʟʘʟʚʠʯʘʡ ʟ 15 ʧʦ 20 ʛʨʫʜʥʷ. 

ʊʘʙʣʠʮʷ 1 

ɼʘʪʠ ʧʝʨʰʦʛʦ ʽ ʦʩʪʘʥʥʴʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʥʘ 

ʜʝʷʢʠʭ ʤʝʪʝʦʩʪʘʥʮʽʷʭ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʧʨʦʪʷʛʦʤ 2005-2017 ʨʨ. 

ɿʠʤʦʚʠʡ ʩʝʟʦʥ 
ʉʫʤʠ ʂʦʥʦʪʦʧ 

ʧʝʨʰʘ ʦʩʪʘʥʥʷ ʧʝʨʰʘ ʦʩʪʘʥʥʷ 

2004-2005  3.04  28.03 

2005-2006 21.11 30.03 20.11 27.03 

2006-2007 6.11 1.03 5.11 1.05 

2007-2008 12.11 28.03 10.11 28.03 

2008-2009 23.11 25.03 23.11 25.03 

2009-2010 11.12 22.03 11.12 28.03 

2010-2011 27.11 26.03 30.11 26.03 

2011-2012 12.11 28.03 12.11 3.04 

2012-2013 31.10 31.03 31.10 8.04 

2013-2014 14.11 18.03 8.11 18.03 

2014-2015 19.11 30.03 19.11 4.04 

2015-2016 30.11 29.03 30.11 2.04 

2016-2017 1.11 4.03 1.11 27.02 
 

ʈʫʡʥʫʚʘʥʥʷ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ ʫ 

ʯʘʩʽ. ʅʘʡʧʽʟʥʽʰʝ ʩʥʽʛʦʚʠʡ ʧʦʢʨʠʚ ʙʫʚ ʧʦʤʽʯʝʥʠʡ 1 ʪʨʘʚʥʷ 2007 ʨ. (ʥʘ ʤʝʪʝʦʩʪʘ-

ʥʮʽʾ ʂʦʥʦʪʦʧ). ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʟʥʘʯʥʘ ʤʽʥʣʠʚʽʩʪʴ ʧʝʨʰʠʭ ʪʘ 

ʦʩʪʘʥʥʽʭ ʜʘʪ ʽʩʥʫʚʘʥʥʷ ʩʥʽʛʫ. ʊʘʢ ʩʘʤʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʡ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʫʡʥʫʚʘʥ-

ʥʷ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ (ʧʽʩʣʷʟʠʤôʷ). ʅʘʧʨʠʢʣʘʜ, ʫ 2017 ʨ. ʜʦʩʪʘʪʥʴʦ ʧʦʪʫʞʥʠʡ 

ʩʥʽʛʦʚʠʡ ʧʦʨʠʚ, ʷʢʠʡ ʩʪʘʥʦʤ ʥʘ 25 ʣʶʪʦʛʦ ʧʦʜʝʢʫʜʠ ʜʦʩʷʛʘʚ 20 ʩʤ, ʧʦʚʥʽʩʪʶ 

ʟʨʫʡʥʫʚʘʚʩʷ ʣʠʰʝ ʟʘ ʪʠʞʜʝʥʴ. 

ʊʘʙʣʠʮʷ 2 

ʉʝʨʝʜʥʷ ʪʘ ʤʘʢʩʠʤʘʣʴʥʘ ʚʠʩʦʪʘ ʩʥʛ̔ʦʚʦʛʦ ʧʦʢʨʠʚʫ ʥʘ ʤʝʪʝʦʩʪʘʥʮʽʷʭ 

ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘ ʧʝʨʽʦʜʠ ʩʧʦʩʪʝʨʝʞʝʥʴ 2005-2017 ʽ 1936-1986 ʨʨ. 

ʄʝʪʝʦʩʪʘʥʮʽʷ 

ʉʝʨʝʜʥʷ  

ʚʠʩʦʪʘ, ʩʤ 

(2005-2017 ʨʨ.) 

ʄʘʢʩʠʤʘʣʴʥʘ 

ʚʠʩʦʪʘ, 

ʩʤ (ʨʽʢ) 

ʉʝʨʝʜʥʷ ʚʠʩʦʪʘ, 

ʩʤ 

(1936-1986 ʨʨ.) 

ʄʘʢʩʠʤʘʣʴʥʘ 

ʚʠʩʦʪʘ, 

ʩʤ (ʨʽʢ) 

ɼʨʫʞʙʘ 15,3 62 (2010) 22 87 (1980) 

ɻʣʫʭʽʚ 12,5 57 (2010) 19 93 (1980) 

ʂʦʥʦʪʦʧ 12,2 64 (2002) 12 62 (1980) 

ʈʦʤʥʠ 18,6 79 (2010) 15 69 (1980) 

ʉʫʤʠ 11,2 64 (2010) 15 69 (1980) 

ʃʝʙʝʜʠʥ 9 39 (2010) 11 49 (1980) 
 

ʉʝʨʝʜʥʷ ʚʠʩʦʪʘ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʫ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ ʟʘ ʧʝʨʽʦʜ 2005-

2017 ʨʨ. ʚʽʜʥʦʩʥʦ ʥʝʟʥʘʯʥʘ ʽ ʟʘ ʟʚʠʯʘʡ ʧʦʩʪʫʧʘʻʪʴʩʷ ʪʽʡ, ʱʦ ʙʫʣʘ ʟʘʬʽʢʩʦʚʘʥʘ 

ʙʘʛʘʪʦʨʽʯʥʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ. ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʚʠʩʦʪʠ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 9 ʩʤ ʫ ʃʝʙʝʜʠʥʽ ʜʦ 15,3 ʩʤ ï ʥʘ ʤʝʪʝʦʩʪʘʥʮʽʾ ɼʨʫʞʙʘ (ʪʘʙʣ. 2). 



ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʉʫʤɼʇʋ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ  
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ʄʘʢʩʠʤʘʣʴʥʽ ʚʠʩʦʪʠ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʻ ʟʥʘʯʥʦ ʚʠʱʠʤʠ ʽ ʤʦʞʫʪʴ ʥʘʙʣʠʞʘʪʠʩʷ 

ʜʦ 80 ʩʤ, ʷʢ ʮʝ ʙʫʣʦ ʥʘ ʤʝʪʝʦʩʪʘʥʮʽʾ ʈʦʤʥʠ ʫ ʣʶʪʦʤʫ 2010 ʨ., ʘʣʝ ʡ ʮʽ ʟʥʘʯʝʥʥʷ 

ʧʦʩʪʫʧʘʶʪʴʩʷ ʘʥʘʣʦʛʽʯʥʠʤ, ʟʘʬʽʢʩʦʚʘʥʠʤ ʟʘ ʧʦʧʝʨʝʜʥʽʡ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

ɺʠʩʥʦʚʢʠ. ʈʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ ʫ ʉʫʤ-

ʩʴʢʽʡ ʦʙʣʘʩʪʽ ʜʦʟʚʦʣʷʶʪʴ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʟʘ ʦʩʪʘʥʥʽ 12 ʟʠʤʦʚʠʭ ʩʝʟʦʥʽʚ ʩʝʨʝ-

ʜʥʷ ʽ ʤʘʢʩʠʤʘʣʴʥʘ ʚʠʩʦʪʘ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʷʢ ʽ ʯʠʩʣʦ ʜʥʽʚ ʽʟ ʩʥʽʛʦʚʠʤ ʧʦʢʨʠ-

ʚʦʤ, ʟʤʝʥʰʠʣʠʩʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʧʝʨʝʜʥʽʤ 50-ʨʽʯʥʠʤ ʧʝʨʽʦʜʦʤ ʩʧʦʩʪʝʨʝʞʝʥʴ 

1936-1986 ʨʨ., ʭʦʯʘ ʚʘʨʪʦ ʧʘʤôʷʪʘʪʠ, ʱʦ ʮʽ ʧʝʨʽʦʜʠ ʥʝ ʟʽʩʪʘʚʥʽ ʟʘ ʪʨʠʚʘʣʽʩʪʶ. 

ʇʨʦʩʪʝʞʫʻʪʴʩʷ ʟʥʘʯʥʘ ʤʽʥʣʠʚʽʩʪʴ ʧʝʨʰʠʭ ʜʘʪ ʧʦʷʚʠ ʩʥʽʛʦʚʦʛʦ ʧʦʢʨʠʚʫ (ʚʽʜ 

ʧʝʨʰʦʾ ʜʝʢʘʜʠ ʣʠʩʪʦʧʘʜʘ ʜʦ ʜʨʫʛʦʾ ʜʝʢʘʜʠ ʛʨʫʜʥʷ) ʪʘ ʦʩʪʘʥʥʽʭ ʜʘʪ, ʢʦʣʠ ʚʽʥ 

ʩʧʦʩʪʝʨʽʛʘʚʩʷ (ʚʽʜ ʧʝʨʰʦʾ ʜʝʢʘʜʠ ʙʝʨʝʟʥʷ ʜʦ ʧʝʚʥʦʾ ʜʝʢʘʜʠ ʢʚʽʪʥʷ), ʷʢʽ ʫ ʧʦʨʽʚ-

ʥʷʥʥʽ ʟ ʙʘʛʘʪʦʨʽʯʥʠʤ ʧʝʨʽʦʜʦʤ ʩʧʦʩʪʝʨʝʞʝʥʴ ʪʘʢʦʞ ʟʩʫʥʫʣʠʩʷ ʥʘ ʙʽʣʴʰ ʝʢʩʪʨʝ-

ʤʘʣʴʥʽ ʜʘʪʠ. 
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Summary 

Kornus A.O., Lysenko I.ʆ. Characteristics of the Snow Cover of the Sumy 

Region According to the Results of Observations of 2005-2017 Years. 
Based on the data of meteorological observations of the snow cover, conducted during 2005-

2017, the duration of the existence of the snow cover, the date of its appearance and the height of 

the snow cover at various meteorological stations of the Sumy region were investigated. A 

comparative analysis of the current characteristics of the snow cover was made with the data of 

long-term observations obtained during 1936-1986. 

Key words: snow cover, duration of snow cover, height of snow cover, Sumy region. 
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ɸ.ʉ. ʉʦʢʦʣʦʚ 

ɸʅʊʈʆʇʆɻɽʅʅɸʗ ʊʈɸʅʉʌʆʈʄɸʎʀʗ ʃɸʅɼʐɸʌʊʆɺ ɺʀʊɽɹʉʂʆʁ 

ʆɹʃɸʉʊʀ ʀ ʕʌʌɽʂʊʀɺʅʆʉʊʔ ʀʍ ʆʍʈɸʅʓ ɺ ʉʀʉʊɽʄɽ ʆʉʆɹʆ 

ʆʍʈɸʅʗɽʄʓʍ ʊɽʈʈʀʊʆʈʀʁ 
 

ɺ ʩʪʘʪʴʝ ʧʦʢʘʟʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʣʘʥʜʰʘʬʪʦʚ ɺʠʪʝʙ-

ʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʧʨʝʜʝʣʸʥʥʦʡ ʧʦ ʚʝʣʠʯʠʥʝ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ʀ.ʉ. ɸʠʪʦʚʘ. ʉʦ-

ʩʪʘʚʣʝʥʘ ʢʘʨʪʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʣʘʥʜʰʘʬʪʦʚ ʦʙʣʘʩʪʠ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʘ ʟʘʚʠ-

ʩʠʤʦʩʪʴ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʦʪ ʨʦʜʘ ʠ ʧʦʜʨʦʜʘ ʣʘʥʜʰʘʬʪʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʴ ʢʘ-

ʞʜʦʛʦ ʨʦʜʘ ʠ ʧʦʜʨʦʜʘ ʚ ʩʠʩʪʝʤʝ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʨʝʛʠʦʥʘ, ʯʪʦ ʧʦ-

ʟʚʦʣʠʣʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʧʪʠʤʠʟʘʮʠʠ ʩʝʪʠ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦʨʠʡ. ɺ ʢʨʠ-

ʟʠʩʥʦʤ ʠ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʥʘʭʦʜʷʪʩʷ ʪʨʠ ʨʦʜʘ ʣʘʥʜʰʘʬʪʦʚ (ʤʦʨʝʥʥʦ-

ʦʟʸʨʥʳʝ, ʭʦʣʤʠʩʪʦ-ʤʦʨʝʥʥʦ-ʦʟʸʨʥʳʝ, ʣʸʩʩʦʚʳʝ), ʩʫʤʤʘʨʥʦ ʩʦʩʪʘʚʣʷʶʱʠʝ 41,8% ʪʝʨʨʠʪʦ-

ʨʠʠ ʦʙʣʘʩʪʠ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʠʤʝʥʥʦ ʵʪʠ ʣʘʥʜʰʘʬʪʳ ʟʘʥʠʤʘʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʦʪ 

ʧʣʦʱʘʜʠ ʆʆʇʊ ʨʝʛʠʦʥʘ (6,5%). ʉʨʝʜʠ ʧʦʜʨʦʜʦʚ ʣʘʥʜʰʘʬʪʦʚ ʥʘʠʙʦʣʴʰʝʡ ʥʘʨʫʰʝʥʥʦʩʪʴʶ 
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ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʜʨʦʜʳ ʩ ʧʦʢʨʦʚʦʤ ʣʸʩʩʦʚʠʜʥʳʭ ʩʫʛʣʠʥʢʦʚ, ʧʨʝʨʳʚʠʩʪʳʤ ʧʦʢʨʦʚʦʤ ʚʦʜ-

ʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʩʫʛʣʠʥʢʦʚ ʠ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʟʘʣʝʛʘʥʠʝʤ ʩʫʧʝʩʯʘʥʦ-ʩʫʛʣʠʥʠʩʪʦʡ ʤʦʨʝʥʳ. ʆʥʠ 

ʟʘʥʠʤʘʶʪ 30,6% ʪʝʨʨʠʪʦʨʠʠ ɺʠʪʝʙʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʜʥʘʢʦ ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʴ ʚ ʩʠʩʪʝʤʝ 

ʆʆʇʊ ʩʦʩʪʘʚʣʷʝʪ ʣʠʰʴ 3,2%. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʣʘʥʜʰʘʬʪʳ, ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ, ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠ-

ʝʥʪ, ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʝ ʪʝʨʨʠʪʦʨʠʠ, ʦʧʪʠʤʠʟʘʮʠʷ ʣʘʥʜʰʘʬʪʦʚ. 

 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʠ ʤʝʪʦʜʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʝʪʝʡ 

ʆʆʇʊ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠʭ ʩʠʩʪʝʤ ʜʦ ʩʠʭ ʧʦʨ ʦʩʪʘʶʪʩʷ ʜʠʩʢʫʩʩʠʦʥʥʳʤʠ. ʉʫʱʝ-

ʩʪʚʫʶʱʠʝ ʧʦʜʭʦʜʳ ʢ ʩʦʟʜʘʥʠʶ ʩʠʩʪʝʤʳ ʆʆʇʊ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʚʦʝʤ ʙʠʦʮʝʥʪ-

ʨʠʯʥʳ, ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʩʦʭʨʘʥʝʥʠʝ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ. ɺ ʥʠʭ ʥʝ ʫʯʠʪʳʚʘʝʪʩʷ ʟʘ-

ʚʠʩʠʤʦʩʪʴ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʦʪ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ, ʦʩʥʦʚʘ ʢʦʪʦʨʦʡ ï 

ʣʘʥʜʰʘʬʪʥʦʝ ʨʘʟʥʦʦʙʨʘʟʠʝ [4]. ʈʝʘʣʴʥʦ ʚ ʧʨʠʨʦʜʝ ʢʘʢʦʡ-ʪʦ ʦʪʜʝʣʴʥʳʡ ʚʠʜ, ʚʟʷ-

ʪʳʡ ʩʘʤ ʧʦ ʩʝʙʝ, ʩʫʱʝʩʪʚʦʚʘʪʴ ʥʝ ʤʦʞʝʪ ï ʚʩʝ ʚʠʜʳ ʩʫʱʝʩʪʚʫʶʪ ʪʦʣʴʢʦ ʚʦ ʚʟʘ-

ʠʤʦʜʝʡʩʪʚʠʠ ʜʨʫʛ ʩ ʜʨʫʛʦʤ ʠ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʦʡ. ʆʪʩʶʜʘ ʩ ʥʝʠʟʙʝʞʥʦʩʪʴʶ 

ʩʣʝʜʫʝʪ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʝ ʧʣʘʥʝʪʳ ʠ ʝʝ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʦʚ 

ʜʦʣʞʥʦ ʩʦʭʨʘʥʷʪʴʩʷ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʧʦ ʙʠʦʭʦʨʦʣʦʛʠʯʝʩʢʠʤ ʝʜʠʥʠʮʘʤ ï 

ʣʘʥʜʰʘʬʪʘʤ ï ʠ ʜʨʫʛʠʤ ʧʦʜʨʘʟʜʝʣʝʥʠʷʤ ʛʝʦʩʠʩʪʝʤʥʦʡ ʠʝʨʘʨʭʠʠ. ʀʤʝʥʥʦ ʚ 

ʧʨʠʨʦʜʥʳʭ ʛʝʦʩʠʩʪʝʤʘʭ ʚʠʜʳ ʠʟ ʨʘʟʣʠʯʥʳʭ ʬʠʣʫʤʦʚ ʦʙʨʘʟʫʶʪ ʫʩʪʦʡʯʠʚʳʝ, ʩʘ-

ʤʦʧʦʜʜʝʨʞʠʚʘʶʱʠʝʩʷ, ʵʚʦʣʶʮʠʦʥʠʨʫʶʱʠʝ, ʩʘʤʦʘʜʘʧʪʠʨʫʶʱʠʝʩʷ ʙʠʦʣʦʛʠʯʝʩ-

ʢʠʝ ʩʠʩʪʝʤʳ [2]. ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʨʝʘʣʴʥʳʭ ʩʠʪʫʘʮʠʡ ʦʭʨʘʥʷʝʤʳʝ ʪʝʨʨʠʪʦʨʠʠ ï 

ʣʠʰʴ ʨʘʟʨʦʟʥʝʥʥʳʝ ʣʠʙʦ ʩʣʘʙʦ ʫʚʷʟʘʥʥʳʝ ʦʙʲʝʢʪʳ, ʢʦʪʦʨʳʝ ʥʝʦʙʭʦʜʠʤʦ ʜʦʩʪ-

ʨʘʠʚʘʪʴ ʜʦ ʫʨʦʚʥʷ ʩʠʩʪʝʤʳ. ʋʯʝʪ ʣʘʥʜʰʘʬʪʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʪʝʨʨʠʪʦʨʠʠ ʜʦʣ-

ʞʝʥ ʙʳʪʴ ʥʝʦʪʲʝʤʣʝʤʳʤ ʘʪʨʠʙʫʪʦʤ ʦʨʛʘʥʠʟʘʮʠʠ ʩʝʪʠ ʆʆʇʊ ʪʝʨʨʠʪʦʨʠʠ. 

ʉʫʱʝʩʪʚʫʶʱʘʷ ʧʨʠʨʦʜʦʦʭʨʘʥʥʘʷ ʩʠʩʪʝʤʘ ʜʦʣʞʥʘ ʜʦʧʦʣʥʷʪʴʩʷ ʥʘʠʙʦʣʝʝ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʤʠ ʜʣʷ ʨʝʛʠʦʥʘ ʣʘʥʜʰʘʬʪʘʤʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʤʠ çʟʦʥʘʣʴʥʳʝ 

ʩʪʘʥʜʘʨʪʳè ʠʣʠ çʩʪʘʥʜʘʨʪʳ ʩʨʘʚʥʝʥʠʷè, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ ʦʮʝʥʢʝ ʵʢʦʣʦʛʠʯʝʩ-

ʢʦʛʦ ʩʦʩʪʦʷʥʠʷ [6]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʧʨʠʨʦʜ-

ʥʳʭ ʵʢʦʩʠʩʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʩʦʭʨʘʥʝʥʠʝ ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ï ʚ ʩʠʩʪʝʤʝ 

ʆʆʇʊ ʜʦʣʞʥʳ ʙʳʪʴ ʧʨʝʜʩʪʘʚʣʝʥʳ ʵʪʘʣʦʥʳ ʚʩʝʭ ʨʘʟʥʦʚʠʜʥʦʩʪʝʡ ʣʘʥʜʰʘʬʪʦʚ, 

ʚʩʪʨʝʯʘʶʱʠʭʩʷ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʯʪʦʙʳ ʥʘ ʜʘʥʥʳʭ ʫʯʘʩʪʢʘʭ ʬʦʨʤʠʨʦʚʘ-

ʣʠʩʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʵʪʠʤ ʣʘʥʜʰʘʬʪʘʤ ʧʨʠʨʦʜʥʳʝ ʵʢʦʩʠʩʪʝʤʳ. 

ʎʝʣʴʶ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʳ ʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʣʘʥʜʰʘʬʪʦʚ ɺʠʪʝʙʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʦʭʨʘʥʳ ʝʸ ʣʘʥʜʰʘʬʪ-

ʥʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʚ ʩʠʩʪʝʤʝ ʆʆʇʊ. ʀʩʭʦʜʷ ʠʟ ʜʘʥʥʦʡ ʮʝʣʠ, ʤʦʛʫʪ ʙʳʪʴ ʩʬʦʨ-

ʤʫʣʠʨʦʚʘʥʳ ʟʘʜʘʯʠ: 

ï ʦʧʨʝʜʝʣʠʪʴ ʣʘʥʜʰʘʬʪʥʫʶ ʩʪʨʫʢʪʫʨʫ ʩʠʩʪʝʤʳ ʆʆʇʊ ʠ ʦʮʝʥʠʪʴ ʩʪʝʧʝʥʴ 

ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʠ ʚ ʥʝʡ ʣʘʥʜʰʘʬʪʦʚ ɺʠʪʝʙʩʢʦʡ ʦʙʣʘʩʪʠ; 

ï ʦʧʨʝʜʝʣʠʪʴ ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʢʘʞʜʦʛʦ ʣʘʥʜʰʘʬʪʘ ʦʙʣʘʩʪʠ ʠ 

ʧʨʝʜʩʪʘʚʠʪʴ ʨʝʟʫʣʴʪʘʪʳ ʚ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʦʡ ʬʦʨʤʝ; 

ï ʚʳʷʚʠʪʴ ʟʘʚʠʩʠʤʦʩʪʴ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʣʘʥʜʰʘʬʪʦʚ ʨʝʛʠʦʥʘ ʦʪ 

ʠʭ ʧʨʠʨʦʜʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʠ ʚʳʜʝʣʠʪʴ ʨʦʜʳ, ʧʦʜʨʦʜʳ ʠ ʚʠʜʳ ʣʘʥʜʰʘʬʪʦʚ, 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʪʦʨʳʭ ʦʙʫʩʣʦʚʠʣʠ ʤʘʢʩʠʤʘʣʴʥʫʶ ʠ ʤʠʥʠʤʘʣʴʥʫʶ ʩʪʝʧʝʥʴ ʠʭ 

ʪʨʘʥʩʬʦʨʤʘʮʠʠ; 

ï ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʭʨʘʥʳ ʪʝʭ ʣʘʥʜʰʘʬʪʥʳʭ ʪʘʢʩʦʥʦʚ, 

ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʥʘʠʙʦʣʝʝ ʥʘʧʨʷʞʝʥʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʝʡ. 
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I ï ʇʦʦʟʸʨʩʢʘʷ ʧʨʦʚʠʥʮʠʷ ʦʟʸʨʥʦ-ʣʝʜʥʠʢʦʚʳʭ, ʤʦʨʝʥʥʦ-ʦʟʸʨʥʳʭ ʠ ʭʦʣʤʠʩʪʦ-ʤʦʨʝʥʥʦ-

ʦʟʸʨʥʳʭ ʣʘʥʜʰʘʬʪʦʚ; II ï ɹʝʣʦʨʫʩʩʢʘʷ ɺʦʟʚʳʰʝʥʥʘʷ ʧʨʦʚʠʥʮʠʷ ʤʦʨʝʥʥʦ-ʟʘʥʜʨʦʚʳʭ ʠ ʚʪʦ-

ʨʠʯʥʦʤʦʨʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ; III ï ɺʦʩʪʦʯʥʦ-ɹʝʣʦʨʫʩʩʢʘʷ ʧʨʦʚʠʥʮʠʷ ʚʪʦʨʠʯʥʦʤʦʨʝʥʥʳʭ ʠ 

ʣʸʩʩʦʚʳʭ ʣʘʥʜʰʘʬʪʦʚ 

ʈʠʩ. 1. ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʣʘʥʜʰʘʬʪʦʚ ɺʠʪʝʙʩʢʦʡ ʦʙʣʘʩʪʠ 

ɸʥʘʣʠʟ ʣʘʥʜʰʘʬʪʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʜʨʫʛʠʝ ʢʘʨʪʦʤʝʪʨʠʯʝʩʢʠʝ ʦʧʝʨʘʮʠʠ, ʩʦʩ-

ʪʘʚʣʝʥʠʝ ʢʘʨʪʳ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʣʘʥʜʰʘʬʪʦʚ ʠ ʚʳʷʚʣʝʥʠʝ ʧʨʦʩʪʨʘʥʩ-

ʪʚʝʥʥʳʭ ʠ ʪʘʢʩʦʥʦʤʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠʭ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘ-

ʮʠʠ ʚʳʧʦʣʥʷʣʠʩʴ ʩ ʧʦʤʦʱʴʶ ɻʀʉ MapInfo Professional 12. ʀʩʭʦʜʥʳʤʠ ʤʘʪʝʨʠ-

ʘʣʘʤʠ ʷʚʣʷʣʠʩʴ ʣʘʥʜʰʘʬʪʥʘʷ ʢʘʨʪʘ ɹʝʣʘʨʫʩʠ [5], ʦʙʱʝʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʘʪʣʘʩ 

ʦʙʣʘʩʪʠ ʤʘʩʰʪʘʙʘ 1:200 000 ʩ ʦʙʦʟʥʘʯʝʥʠʝʤ ʛʨʘʥʠʮ ʆʆʇʊ, ʘ ʪʘʢʞʝ ʩʣʦʡ çʈʘʩ-

ʪʠʪʝʣʴʥʦʩʪʴè (vegetation-polygon) ʚ ʬʦʨʤʘʪʝ shape-ʬʘʡʣʘ ʠʟ ʥʘʙʦʨʘ ʩʣʦʝʚ ʧʨʦʝ-

ʢʪʘ OpenStreetMap ʜʣʷ ɹʝʣʘʨʫʩʠ [3]. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʣʘʥʜʰʘʬʪʦʚ ʨʘʩʩʯʠʪʳʚʘʣʩʷ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʦʵʬʬʠʮʠʝʥʪ ʀ.ʉ. ɸʠʪʦʚʘ [1] ʧʦ ʬʦʨʤʫʣʝ: 

ɼ

ʈ

ɻ
ʉ

ʉ
ʂ = ,         (1) 

ʛʜʝ ʉʈ ï ʧʨʦʮʝʥʪ (%) ʧʣʦʱʘʜʠ ʥʝʥʘʨʫʰʝʥʥʳʭ (ʢʦʨʝʥʥʳʭ) ʛʝʦʩʠʩʪʝʤ ʥʘ ʪʦʡ ʠʣʠ ʠʥʦʡ ʪʝʨʨʠ-

ʪʦʨʠʠ, ʚ ʣʘʥʜʰʘʬʪʥʦʤ ʨʘʡʦʥʝ, ʣʘʥʜʰʘʬʪʝ; ʉɼ ï ʧʨʦʮʝʥʪ (%) ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʦʡ ʧʣʦʱʘʜʠ 

ʥʝʥʘʨʫʰʝʥʥʳʭ (ʢʦʨʝʥʥʳʭ) ʛʝʦʩʠʩʪʝʤ. ʅʘ ʦʩʥʦʚʝ ʠʤʝʶʱʠʭʩʷ ʵʢʩʧʝʨʪʥʳʭ ʦʮʝʥʦʢ [7] ʧʨʝʜʝ-

ʣʴʥʦ ʜʦʧʫʩʪʠʤʘʷ ʧʣʦʱʘʜʴ ʝʩʪʝʩʪʚʝʥʥʳʭ ʛʝʦʩʠʩʪʝʤ (ʉɼ) ʚ ʟʦʥʝ ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ 

ʦʧʨʝʜʝʣʝʥʘ ʚ 30%. ʇʦ ʟʥʘʯʝʥʠʷʤ Kɻ ʦʮʝʥʠʚʘʝʪʩʷ ʩʦʩʪʦʷʥʠʝ ʣʘʥʜʰʘʬʪʘ ʚ ʩʣʝʜʫʶʱʠʭ ʛʨʘʜʘ-

ʮʠʷʭ: ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ï ʙʦʣʝʝ 1,5; ʥʘʧʨʷʞʝʥʥʦʝ  ï 1,1-1,5; ʢʨʠʪʠʯʝʩʢʦʝ ï 0,9-1,1; ʢʨʠʟʠʩ-

ʥʦʝ ï 0,5-0,9; ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʝ ï < 0,50. 
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ʆʧʨʝʜʝʣʝʥʠʝ ʣʝʩʠʩʪʦʩʪʠ ʢʘʞʜʦʛʦ ʣʘʥʜʰʘʬʪʘ ʠ ʨʘʩʯʸʪ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʟʚʦʣʠʣ ʩʦʩʪʘʚʠʪʴ ʢʘʨʪʫ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʣʘʥʜʰʘʬʪʦʚ 

ɺʠʪʝʙʩʢʦʡ ʦʙʣʘʩʪʠ (ʨʠʩʫʥʦʢ 1). ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʦʙʣʘʩʪʠ (82,1%) ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʝʜʝʣʘʭ ʇʦʦʟʸʨʩʢʦʡ ʣʘʥʜʰʘʬʪʥʦʡ ʧʨʦʚʠʥʮʠʠ, ʯʘʩʪʴ ʪʝʨʨʠʪʦʨʠʡ ʥʘ ʶʛʝ ʚʭʦ-

ʜʠʪ ʚ ʩʦʩʪʘʚ ɺʦʩʪʦʯʥʦ-ɹʝʣʦʨʫʩʩʢʦʡ (9,1%) ʠ ɹʝʣʦʨʫʩʩʢʦʡ ɺʦʟʚʳʰʝʥʥʦʡ (8,8%) 

ʧʨʦʚʠʥʮʠʡ. ɿʥʘʯʝʥʠʷ ʂɻ ʧʦ ʵʪʠʤ ʧʨʦʚʠʥʮʠʷʤ ʚ ʮʝʣʦʤ ʩʦʩʪʘʚʣʷʝʪ ʩʦʦʪʚʝʪʩʪʚʝʥ-

ʥʦ 1,14; 0,57 ʠ 1,68. 

ʃʘʥʜʰʘʬʪʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʟʘʥʠʤʘʶʪ 16% 

ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ ʠ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʥʳ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʦʙ-

ʣʘʩʪʠ, ʚ ʧʨʝʜʝʣʘʭ ɺʦʩʪʦʯʥʦ-ɹʝʣʦʨʫʩʩʢʦʡ ʣʘʥʜʰʘʬʪʥʦʡ ʧʨʦʚʠʥʮʠʠ. ʃʘʥʜʰʘʬʪʳ 

ʚ ʢʨʠʟʠʩʥʦʤ ʩʦʩʪʦʷʥʠʠ ʟʘʥʠʤʘʶʪ 25%, ʚ ʢʨʠʪʠʯʝʩʢʦʤ ï 12%, ʚ ʥʘʧʨʷʞʸʥʥʦʤ ï 

17%, ʚ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ï 30%. 

ʈʘʩʩʤʘʪʨʠʚʘʷ ʨʘʟʣʠʯʠʷ ʚ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʣʘʥʜʰʘʬʪʦʚ, ʦʪʥʦʩʷ-

ʱʠʭʩʷ ʢ ʨʘʟʣʠʯʥʳʤ ʨʦʜʘʤ (ʪʘʙʣʠʮʘ 1), ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʢʨʠʟʠʩʥʦʤ ʠ ʢʘ-

ʪʘʩʪʨʦʬʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʥʘʭʦʜʷʪʩʷ ʪʨʠ ʨʦʜʘ ʣʘʥʜʰʘʬʪʦʚ, ʩʫʤʤʘʨʥʦ ʩʦʩʪʘʚ-

ʣʷʶʱʠʝ 41,8% ʪʝʨʨʠʪʦʨʠʠ ʦʙʣʘʩʪʠ. 
 

ʊʘʙʣʠʮʘ 1 

ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʴ ʚ ʣʘʥʜʰʘʬʪʥʦʡ ʩʪʨʫʢʪʫʨʝ 

ʦʙʣʘʩʪʠ ʠ ʩʠʩʪʝʤʝ ʆʆʇʊ ʨʦʜʦʚ ʣʘʥʜʰʘʬʪʦʚ 

ʇʦʢʘʟʘʪʝʣʴ 
ʈʦʜʳ ʣʘʥʜʰʘʬʪʦʚ 

1* 2 3 4 5 6 7 8 9 10 11 12 

ɼʦʣʷ ʨʦʜʘ ʚ ʦʙʱʝʡ 

ʧʣʦʱʘʜʠ ʦʙʣʘʩʪʠ,% 
23,6 18,4 15,8 9,6 6,6 6,2 7,2 4,9 4,1 2,4 1,0 0,1 

ɼʦʣʷ ʨʦʜʘ ʚ ʆʆʇʊ ʦʪ 

ʧʣʦʱʘʜʠ ʨʦʜʘ ʚ ʦʙʣʘ-

ʩʪʠ,% 

4,6 0,7 1,5 9,4 29,4 11,6 ï 8,6 6,6 1,5 ï 12,4 

ɼʦʣʷ ʨʦʜʘ ʩʨʝʜʠ ʚʩʝʭ 

ʣʘʥʜʰʘʬʪʦʚ ʆʆʇʊ,% 
18,8 2,3 4,2 15,6 33,7 12,5 ï 7,3 4,7 0,6 ï 0,2 

ʂɻ ʧʦ ʧʨʦʚʠʥʮʠʠ 1,44 0,74 0,78 1,74 1,45 0,98 0,48 1,38 1,83 0,83 1,01 2,41 

* ʇʨʠʤʝʯʘʥʠʝ: 1 ï ʦʟʝʨʥʦ-ʣʝʜʥʠʢʦʚʳʝ; 2 ï ʤʦʨʝʥʥʦ-ʦʟʝʨʥʳʝ; 3 ï ʭʦʣʤʠʩʪʦ-

ʤʦʨʝʥʥʦ-ʦʟʝʨʥʳʝ; 4 ï ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʝ; 5 ï ʙʦʣʦʪʥʳʝ; 6 ï ʢʘʤʦʚʦ-ʤʦʨʝʥʥʦ-

ʦʟʝʨʥʳʝ; 7 ï ʣʸʩʩʦʚʳʝ; 8 ï ʨʝʯʥʳʝ ʜʦʣʠʥʳ; 9 ï ʚʪʦʨʠʯʥʳʝ ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʝ; 

10 ï ʚʪʦʨʠʯʥʦʤʦʨʝʥʥʳʝ; 11 ï ʤʦʨʝʥʥʦ-ʟʘʥʜʨʦʚʳʝ; 12 ï ʢʘʤʦʚʦ-ʤʦʨʝʥʥʦ-

ʵʨʦʟʠʦʥʥʳʝ 
 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʠʤʝʥʥʦ ʵʪʠ ʣʘʥʜʰʘʬʪʳ ʟʘʥʠʤʘʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ ʜʦʣʶ ʦʪ 

ʧʣʦɦʘʜʠ ʆʆʇʊ ʨʝʛʠʦʥʘ (6,5%), ʧʨʠ ʵʪʦʤ ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʤ ʩʦ-

ʩʪʦʷʥʠʠ ʣʸʩʩʦʚʳʝ ʣʘʥʜʰʘʬʪʳ ʚʦʦʙʱʝ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʩʠʩʪʝʤʝ ʆʆʇʊ. ʇʨʠ 

ʵʪʦʤ ʪʨʝʪʴ ʚʩʝʭ ʣʘʥʜʰʘʬʪʦʚ ʆʆʇʊ ʩʦʩʪʘʚʣʷʶʪ ʙʦʣʦʪʥʳʝ ʣʘʥʜʰʘʬʪʳ, ʢʦʪʦʨʳʝ 

ʥʘʭʦʜʷʪʩʷ ʚ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ; ʦʥʠ ʞʝ ʣʠʜʠʨʫʶʪ ʠ ʧʦ ʜʦʣʝ ʨʦʜʘ ʚ 

ʆʆʇʊ ʦʪ ʚʩʝʡ ʧʣʦʱʘʜʠ ʨʦʜʘ ʚ ʦʙʣʘʩʪʠ. ɺʩʝʛʦ ʨʦʜʳ ʣʘʥʜʰʘʬʪʳ ʚ ʥʘʧʨʷʞʸʥʥʦʤ 

ʠ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ ʩʦʩʪʘʚʣʷʶʪ 48,9% ʪʝʨʨʠʪʦʨʠʠ ɺʠʪʝʙʩʢʦʡ ʦʙ-

ʣʘʩʪʠ ʠ 80,3% ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʚ ʆʆʇʊ. 



ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʉʫʤɼʇʋ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ  

10 

 

ʊʘʙʣʠʮʘ 2 

ʕʢʦʣʦʛʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʴ ʚ ʣʘʥʜʰʘʬʪʥʦʡ ʩʪʨʫʢʪʫʨʝ 

ʦʙʣʘʩʪʠ ʠ ʩʠʩʪʝʤʝ ʆʆʇʊ ʧʦʜʨʦʜʦʚ ʣʘʥʜʰʘʬʪʦʚ 

ʇʦʢʘʟʘʪʝʣʴ 
ʇʦʜʨʦʜʳ ʣʘʥʜʰʘʬʪʦʚ 

1* 2 3 4 5 6 7 8 9 10 11 12 13 

ɼʦʣʷ ʧʦʜʨʦʜʘ ʚ 

ʦʙʱʝʡ ʧʣʦʱʘʜʠ 

ʦʙʣʘʩʪʠ,% 

22,2 17,7 12,6 11,1 8,5 5,2 4,9 4,4 4,3 3,0 2,3 1,9 1,0 

ɼʦʣʷ ʧʦʜʨʦʜʘ ʚ 

ʆʆʇʊ ʦʪ ʧʣʦʱʘʜʠ 

ʧʦʜʨʦʜʘ ʚ ʦʙʣʘʩ-

ʪʠ,% 

5,0 0,9 5,2 3,9 ï 13,8 8,6 0,3 22,3 8,6 43,0 1,8 ï 

ɼʦʣʷ ʧʦʜʨʦʜʘ ʩʨʝ-

ʜʠ ʚʩʝʭ ʣʘʥʜʰʘʬ-

ʪʦʚ ʆʆʇʊ,% 

19,4 2,9 11,3 7,6 ï 12,5 7,3 0,2 16,7 4,5 17,2 0,6 ï 

ʂɻ ʧʦ ʧʨʦʚʠʥʮʠʠ 1,16 0,83 1,74 1,11 0,52 0,98 1,38 0,78 0,16 1,92 1,99 0,99 1,01 

* ʇʨʠʤʝʯʘʥʠʝ: 1 ï ʩ ʧʨʝʨʳʚʠʩʪʳʤ ʧʦʢʨʦʚʦʤ ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʩʫʧʝʩʝʡ; 2 ï ʩ 

ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʟʘʣʝʛʘʥʠʝʤ ʩʫʧʝʩʯʘʥʦ-ʩʫʛʣʠʥʠʩʪʦʡ ʤʦʨʝʥʳ; 3 ï ʩ ʧʦʚʝʨʭʥʦʩʪ-

ʥʳʤ ʟʘʣʝʛʘʥʠʝʤ ʦʟʝʨʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʧʝʩʢʦʚ ʠ ʩʫʧʝʩʝʡ; 4 ï ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤ 

ʟʘʣʝʛʘʥʠʝʤ ʦʟʝʨʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʩʫʛʣʠʥʢʦʚ ʠ ʛʣʠʥ; 5 ï ʩ ʧʦʢʨʦʚʦʤ ʣʸʩʩʦʚʠʜʥʳʭ 

ʩʫʛʣʠʥʢʦʚ; 6 ï ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʟʘʣʝʛʘʥʠʝʤ ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʧʝʩʢʦʚ ʠ ʩʫʧʝ-

ʩʯʘʥʦ-ʩʫʛʣʠʥʠʩʪʦʡ ʤʦʨʝʥʳ; 7 ï ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʟʘʣʝʛʘʥʠʝʤ ʘʣʣʶʚʠʘʣʴʥʳʭ 

ʧʝʩʢʦʚ; 8 ï ʩ ʧʨʝʨʳʚʠʩʪʳʤ ʧʦʢʨʦʚʦʤ ʣʸʩʩʦʚʠʜʥʳʭ ʩʫʛʣʠʥʢʦʚ; 9 ï ʩ ʧʦʚʝʨʭʥʦʩ-

ʪʥʳʤ ʟʘʣʝʛʘʥʠʝʤ ʪʦʨʬʘ; 10 ï ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʟʘʣʝʛʘʥʠʝʤ ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʭ 

ʧʝʩʢʦʚ; 11 ï ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʟʘʣʝʛʘʥʠʝʤ ʪʦʨʬʘ ʠ ʧʝʩʢʦʤ; 12 ï ʩ ʧʦʢʨʦʚʦʤ ʚʦ-

ʜʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʩʫʧʝʩʝʡ;13 ï ʩ ʧʦʢʨʦʚʦʤ ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʩʫʛʣʠʥʢʦʚ 
 

ʉʨʝʜʠ ʧʦʜʨʦʜʦʚ ʣʘʥʜʰʘʬʪʦʚ ʤʠʥʠʤʘʣʴʥʳʤ ʟʥʘʯʝʥʠʝʤ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 

ʢʦʵʬʬʠʮʠʝʥʪʘ (ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ ʣʘʥʜʰʘʬʪʦʚ ʙʦʣʦʪ, ʜʣʷ ʢʦʪʦʨʳʭ ʦʪʩʫʪʩʪʚʠʝ ʣʝ-

ʩʘ ʥʝ ʷʚʣʷʝʪʩʷ ʧʨʠʟʥʘʢʦʤ ʜʝʛʨʘʜʘʮʠʠ) ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʜʨʦʜʳ ʩ ʧʦʢʨʦʚʦʤ 

ʣʸʩʩʦʚʠʜʥʳʭ ʩʫʛʣʠʥʢʦʚ, ʧʨʝʨʳʚʠʩʪʳʤ ʧʦʢʨʦʚʦʤ ʚʦʜʥʦ-ʣʝʜʥʠʢʦʚʳʭ ʩʫʛʣʠʥʢʦʚ 

ʠ ʩ ʧʦʚʝʨʭʥʦʩʪʥʳʤ ʟʘʣʝʛʘʥʠʝʤ ʩʫʧʝʩʯʘʥʦ-ʩʫʛʣʠʥʠʩʪʦʡ ʤʦʨʝʥʳ. ʆʥʠ ʟʘʥʠʤʘʶʪ 

30,6% ʪʝʨʨʠʪʦʨʠʠ ɺʠʪʝʙʩʢʦʡ ʦʙʣʘʩʪʠ, ʦʜʥʘʢʦ ʠʭ ʧʨʝʜʩʪʘʚʣʝʥʥʦʩʪʴ ʚ ʩʠʩʪʝʤʝ 

ʆʆʇʊ ʩʦʩʪʘʚʣʷʝʪ ʣʠʰʴ 3,2%. ʇʨʦʪʠʚʦʧʦʣʦʞʥʘʷ ʩʠʪʫʘʮʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʩ ʧʦʜ-

ʨʦʜʘʤʠ ʣʘʥʜʰʘʬʪʦʚ ʚ ʥʘʧʨʷʞʸʥʥʦʤ ʠ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʤ ʩʦʩʪʦʷʥʠʠ: ʟʘʥʠʤʘʷ 

56,1% ʪʝʨʨʠʪʦʨʠʠ, ʦʥʠ ʩʦʩʪʘʚʣʷʶʪ 67,3% ʚʩʝʡ ʧʣʦʱʘʜʠ ʆʆʇʊ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʣʘʥʜʰʘʬʪʳ, 

ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʭʫʜʰʝʤ ʵʢʦʣʦʛʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ, ʦʭʨʘʥʷʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦ ʤʝ-

ʥʴʰʝ, ʯʝʤ ʣʘʥʜʰʘʬʪʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʣʘʛʦʧʦʣʫʯʥʦʤ ʩʦʩʪʦʷʥʠʠ. 

ʊʝʤ ʩʘʤʳʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʧʝʨʚʳʤ ʵʢʦʩʠʩʪʝʤʳ, ʠʭ ʨʘʩʪʠʪʝʣʴʥʳʡ ʠ ʞʠʚʦʪ-

ʥʳʡ ʤʠʨ ʥʘʭʦʜʷʪʩʷ ʚ ʫʷʟʚʠʤʦʤ ʩʦʩʪʦʷʥʠʠ ʠ ʜʦʣʞʥʳ ʷʚʣʷʪʴʩʷ ʦʙʲʝʢʪʦʤ ʧʝʨʚʦʩ-

ʪʝʧʝʥʥʦʛʦ ʚʥʠʤʘʥʠʷ ʧʨʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʩʝʪʠ ʦʩʦʙʦ ʦʭʨʘʥʷʝʤʳʭ ʪʝʨʨʠʪʦ-

ʨʠʡ ʚ ʮʝʣʷʭ ʙʦʣʝʝ ʧʦʣʥʦʛʦ ʩʦʭʨʘʥʝʥʠʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ ʨʝʛʠʦʥʘ. ʀʤʝʥʥʦ ʪʘʢʠʝ 

ʣʘʥʜʰʘʬʪʳ ʜʦʣʞʥʳ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʙʳʪʴ ʦʙʲʝʢʪʘʤʠ ʟʘʧʦʚʝʜʘʥʠʷ ʠ ʚʦʩʩʪʘʥʦ-

ʚʣʝʥʠʷ ʧʨʠ ʨʘʩʰʠʨʝʥʠʠ ʩʝʪʠ ʆʆʇʊ. 
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Summary 

A.S. Sokolov. Anthropogenic Transformation of the Landscapes of the 

Vitebsk Region and the Efficiency of Their Protection in the System of Protected 

Areas. 
The article shows the features of anthropogenic transformation of the Vitebsk region 

landscapes, which was defined by the value of I.S. Aitov geoecological coefficient. A map of region 

landscapes ecological state is created. The dependence between landscape environmental state and 

landscape genera and subgenera, the representation of each genera and subgenera in the system of 

protected areas of the region are analyzed which led to the conclusion about the need to optimize 

the network of protected areas. In crisis and disaster state there are three genera of landscapes 

(moraine-lake. hilly-moraine-lake, loess), constituting a total of 41,8% of the area. However, these 

landscapes occupy an insignificant fraction of the territory of protected areas in the region (6,5%). 

Among the most disturbance subgenera there are subgenera with a cover of loess-like loams, 

discontinuous cover of fluvial-glacial loam and sandy loam, surface cover of sandy loamïclay loam 

moraine. They take 30,6% of the territory of Vitebsk region, however, their representation in the 

protected areas is only 3,2%. 

Key words: landscapes, ecological state, geoecological coefficient, specially protected areas, 

landscape optimization. 
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ɯ.ɺ. ʄʝʣʴʥʠʢʦʚʘ, ʆ.ɺ. ɹʦʚʘ 

ʊʀʇʀ ʃɯʉɯɺ ʂʈɸʉʅʆʇɯʃʔʉʔʂʆɻʆ ʈɸʁʆʅʋ 

ʊɸ ɰʍ ɻʆʉʇʆɼɸʈʉʔʂɽ ɿʅɸʏɽʅʅʗ 
 

ʋ ʩʪʘʪʪʽ ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʧʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʣʽʩʽʚ 

ʂʨʘʩʥʦʧʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɿôʷʩʦʚʘʥʽ ʪʠʧʠ ʣʽʩʽʚ ʪʘ ʧʨʦʩʣʽʜʢʦʚʘʥʠʡ ʾʭ ʚʟʘʻ-

ʤʦʟʚôʷʟʦʢ ʟ ˇʨʫʥʪʦʚʠʤ ʧʦʢʨʠʚʦʤ ʽ ʨʝʣʴʻʬʦʤ ʤʽʩʮʝʚʦʩʪʽ. ɺʩʪʘʥʦʚʣʝʥʦ ʛʦʩʧʦʜʘʨʩʴʢʝ ʟʥʘʯʝʥʥʷ 

ʣʽʩʽʚ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʪʠʧʽʚ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʙʫʚ ʟʘʩʪʦʩʦʚʘʥʠʡ ʤʝʪʦʜ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ 

ʜʣʷ ʧʨʦʩʪʦʨʦʚʦʛʦ ʾʭ ʚʽʜʦʙʨʘʞʝʥʥʷ ʥʘ ʤʽʩʮʝʚʦʩʪʽ. ʇʨʠ ʥʘʧʠʩʘʥʥʽ ʩʪʘʪʪʽ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ 

ʢʘʨʪʠ ˇʨʫʥʪʽʚ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʨʘʡʦʥʫ ʪʘ ʥʘʜʘʥʦʛʦ ɼʇ çʂʨʘʩʥʦʧʽʣʴʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨ-

ʩʪʚʦè ʧʝʨʝʣʽʢʫ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ ʟʘ ʦʩʥʦʚʥʠʤʠ ʜʝʨʝʚʥʠʤʠ ʧʦʨʦʜʘʤʠ ʙʫʣʘ ʩʢʣʘʜʝʥʘ ʡ ʧʨʦʘʥʘʣʽ-

ʟʦʚʘʥʘ ʢʘʨʪʘ-ʩʭʝʤʘ ʪʠʧʽʚ ʣʽʩʽʚ ʂʨʘʩʥʦʧʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ ʟʘ ˇʨʫʥʪʦʚʦ-ʨʦʩʣʠʥʥʠʤʠ ʫʤʦʚʘʤʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʣʽʩ, ʪʠʧʠ ʣʽʩʽʚ, ʂʨʘʩʥʦʧʽʣʴʩʴʢʠʡ ʨʘʡʦʥ. 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ ʂʨʘʩʥʦʧʽʣʴʩʴʢʦʛʦ 

ʨʘʡʦʥʫ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʟ ʪʦʯʢʠ ʟʦʨʫ ʦʩʦʙʣʠʚʦʩʪʝʡ ʾʭ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʦ-
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ʰʠʨʝʥʥʷ, ʩʢʣʘʜʫ, ʪʠʧʦʣʦʛʽʾ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʫ ʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʮʽʣʷʭ. ɸʜʤʽʥʽʩʪʨʘʪʠʚʥʠʡ ʨʘʡʦʥ ʻ ʩʣʘʙʢʦ ʚʠʚʯʝʥʠʤ ʫ ʛʝʦʛʨʘʬʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʣʽʩʠʩʪʦʩʪʽ. ʈʝʟʫʣʴʪʘʪʠ, ʥʘʚʝʜʝʥʽ ʚ ʜʘʥʽʡ ʩʪʘʪʪʽ ʧʦʚʠʥʥʽ ʩʪʘʪʠ ʬʫʥ-

ʜʘʤʝʥʪʦʤ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʅʘʚʝʜʝʥʠʡ ʤʘʪʝʨʽʘʣ ʤʘʻ ʢʨʘʻʟʥʘʚʯʝ ʟʥʘ-

ʯʝʥʥʷ ʪʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʚʯʠʪʝʣʷʤʠ ʛʝʦʛʨʘʬʽʾ ʪʘ ʙʽʦʣʦʛʽʾ. 

ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʚʠʟʥʘʯʝʥʥʷ ʪʠʧʽʚ ʣʽʩʽʚ ʂʨʘʩʥʦʧʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ, ʾʭ ʚʟʘʻ-

ʤʦʟʚôʷʟʦʢ ʟ ˇʨʫʥʪʦʚʠʤ ʧʦʢʨʠʚʦʤ ʪʘ ʨʝʣʴʻʬʦʤ ʤʽʩʮʝʚʦʩʪʽ, ʟôʷʩʫʚʘʥʥʷ ʛʦʩʧʦʜʘʨ-

ʩʴʢʦʛʦ ʟʥʘʯʝʥʥʷ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʜʘʥʦʾ ʤʝʪʠ ʙʫʚ ʚʠʢʦʥʘʥʠʡ 

ʘʥʘʣʽʟ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚ ʣʽʩʽʚ, ʩʪʚʦʨʝʥʘ ʪʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʘ ʢʘʨʪʘ-ʩʭʝʤʘ ʪʠʧʽʚ ʣʽʩʽʚ 

ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʂʨʘʩʥʦ-

ʧʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ ʩʪʘʥʦʚʠʪʴ 21592,8 ʛʘ. ʃʽʩʦʚʽ ʤʘʩʠʚʠ ʂʨʘʩʥʦʧʽʣʴʱʠʥʠ ʨʦʟʤʽ-

ʱʝʥʥʽ ʥʝʨʽʚʥʦʤʽʨʥʦ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʙʽʣʴʰʘ ʧʣʦʱʘ ʪʝʨʠʪʦʨʽʾ ʨʘʡʦʥʫ ʟʘ-

ʡʥʷʪʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʫʛʽʜʜʷʤʠ, ʟʘ ʣʽʩʠʩʪʽʩʪʶ ʂʨʘʩʥʦʧʽʣʴʩʴʢʠʡ ʨʘʡʦʥ 

(21,1%) ʟʘʡʤʘʻ ʧʨʦʚʽʜʥʽ ʧʦʟʠʮʽʾ ʫ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ [4]. 

ʂʣʘʩʠʬʽʢʘʮʽʷ ʣʽʩʽʚ ʻ ʦʩʥʦʚʥʦʶ ʟʘʜʘʯʝʶ ʣʽʩʦʚʦʾ ʪʠʧʦʣʦʛʽʾ. ʊʠʧ ʣʽʩʦʚʠʭ ʥʘ-

ʩʘʜʞʝʥʴ, ʥʘ ʜʫʤʢʫ ɻ. ʌ. ʄʦʨʦʟʦʚʘ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʨʝʣʴʻʬʦʤ ʽ ˇʨʫʥʪʦʚʦ-

ʨʦʩʣʠʥʥʠʤʠ ʫʤʦʚʘʤʠ. ʊʘʢʫ ʞ ʜʫʤʢʫ ʧʦ ʚʠʜʽʣʝʥʥʶ ʪʠʧʽʚ ʣʽʩʽʚ ʤʘʻ 

ɯ.ɯ. ɻʫʪʦʨʦʚʠʯ, ʷʢʠʡ ʚʠʟʥʘʯʘʚ ʾʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʘ ʟʦʚʥʽʰʥʽʤʠ ʦʟʥʘʢʘʤʠ ʨʝʣʴʻʬʫ 

ʪʘ ̌ʨʫʥʪʦʚʦ-ʨʦʩʣʠʥʥʠʭ ʫʤʦʚ [4]. ɸʥʘʣʽʟʫʶʯʠ ʜʦʩʚʽʜ ʚʯʝʥʠʭ ʧʦ ʚʠʜʽʣʝʥʥʶ ʪʠʧʽʚ 

ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ, ʩʝʨʝʜ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ ʂʨʘʩʥʦʧʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ ʙʫʣʦ ʚʠʦʢ-

ʨʝʤʣʝʥʦ ʯʦʪʠʨʠ ʦʩʥʦʚʥʽ ʪʠʧʠ ʣʽʩʽʚ ʫ ʧʨʦʮʝʩʽ ʩʢʣʘʜʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʢʘʨʪʘ-ʩʭʝʤʠ 

(ʨʠʩ. 1). 

ʂʣʝʥʦʚʦ-ʣʠʧʦʚʦ-ʜʫʙʦʚʽ ʣʽʩʠ ʨʦʟʤʽʱʝʥʽ ʦʢʨʝʤʠʤʠ ʤʘʩʠʚʘʤʠ, ʧʝʨʝʚʘʞʥʦ ʚ 

ʤʝʞʘʭ ʚʠʩʦʢʠʭ ʨʦʟʯʣʝʥʦʚʘʥʠʭ ʪʘ ʧʽʜʚʠʱʝʥʠʭ ʣʝʩʦʚʠʭ ʨʽʚʥʠʥ ʚʦʜʦʜʽʣʴʥʦʛʦ ʧʣʘ-

ʪʦ. ɼʘʥʽ ʣʽʩʦʚʽ ʤʘʩʠʚʠ ʟʨʦʩʪʘʶʪʴ ʥʘ ʩʽʨʠʭ ʦʧʽʜʟʦʣʝʥʠʭ ˇʨʫʥʪʘʭ, ʟ ʚʤʽʩʪʦʤ ʛʫʤʫ-

ʩʫ 2-2,5%, ʤʘʶʪʴ ʧʽʜʟʦʣʠʩʪʠʡ ʛʦʨʠʟʦʥʪ ʥʝʟʥʘʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ [2]. ʍʘʨʘʢʪʝʨʥʽ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʫʛʽʜʜʷ ʥʘ ʤʽʩʮʽ ʢʦʣʠʰʥʽʭ ʣʽʩʽʚ. 

ɼʫʙʦʚʽ ʽ ʢʣʝʥʦʚʦ-ʷʩʝʥʝʚʦ-ʣʠʧʦʚʦ-ʜʫʙʦʚʽ ʣʽʩʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʦʢʨʝʤʠʤʠ ʤʘʩʠ-

ʚʘʤʠ ʚ ʤʝʞʘʭ ʚʠʩʦʢʠʭ ʪʘ ʧʽʜʚʠʱʝʥʠʭ ʣʝʩʦʚʠʭ ʨʽʚʥʠʥ ʚʦʜʦʜʽʣʴʥʦʛʦ ʧʣʘʪʦ, ʭʘʨʘ-

ʢʪʝʨʥʽ ʜʣʷ ʧʦʣʦʛʠʭ ʩʭʠʣʽʚ. ɼʘʥʽ ʣʽʩʠ ʟʨʦʩʪʘʶʪʴ ʥʘ ʪʝʤʥʦ-ʩʽʨʠʭ ʣʽʩʦʚʠʭ ˇʨʫʥʪʘʭ ʟ 

ʚʤʽʩʪʦʤ ʛʫʤʫʩʫ 3-3,5% ʪʘ ʧʦʪʫʞʥʽʩʪʶ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʫ 30-35 ʩʤ [2]. ʅʘ 

ʪʝʨʠʪʦʨʽʷʭ, ʷʢʽ ʢʦʣʠʩʴ ʙʫʣʠ ʟʘʡʥʷʪʽ ʣʽʩʘʤʠ ʚʠʨʦʱʫʶʪʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʢʫ-

ʣʴʪʫʨʠ. 

ʉʦʩʥʦʚʽ, ʙʝʨʝʟʦʚʦ-ʦʩʠʢʦʚʽ ʥʘʩʘʜʞʝʥʥʷ, ʚ ʤʝʥʰʽʡ ʤʽʨʽ ʩʦʩʥʦʚʦ-ʜʫʙʦʚʽ ʣʽʩʠ 

ʨʦʟʤʽʱʝʥʽ ʦʢʨʝʤʠʤʠ ʤʘʩʠʚʘʤʠ ʚ ʤʝʞʘʭ ʧʽʱʘʥʠʭ ʜʨʽʙʥʦʛʦʨʙʠʩʪʠʭ ʨʽʚʥʠʥ ɯ ʥʘʜ-

ʟʘʧʣʘʚʥʦʾ ʪʝʨʘʩʠ ʪʘ ʥʠʟʴʢʠʭ ʣʝʩʦʚʠʭ ʨʽʚʥʠʥʠ ɯɯ ʥʘʜʟʘʧʣʘʚʥʦʾ ʪʝʨʘʩʠ ʨʽʯʦʢ ʈʠ-

ʙʠʮʷ ʪʘ ʉʠʨʦʚʘʪʢʘ. ʃʽʩʦʚʽ ʤʘʩʠʚʠ ʟʨʦʩʪʘʶʪʴ ʥʘ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʠʭ ˇʨʫʥʪʘʭ ʟ 

ʚʤʽʩʪʦʤ ʛʫʤʫʩʫ 1,5-2,5%, ʤʘʶʪʴ ʯʽʪʢʠʡ ʚʠʨʘʞʝʥʠʡ ʧʽʜʟʦʣʠʩʪʠʡ ʛʦʨʠʟʦʥʪ ʜʦ 20 

ʩʤ [2]. ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʫʛʽʜʜʷ, ʥʘ ʤʽʩʮʽ ʷʢʠʭ ʢʦʣʠʩʴ ʙʫʣʠ ʣʽʩʠ, ʟʘʡʥʷʪʽ ʧʦ-

ʣʷʤʠ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʪʘ ʢʫʢʫʨʫʜʟʠ. 

ɿʘʧʣʘʚʥʽ ʣʽʩʠ (ʥʘʩʘʜʞʝʥʥʷ ʚʽʣʴʭʠ ʩʽʨʦʾ ʪʘ ʯʦʨʥʦʾ, ʧʣʘʢʫʯʦʾ ʚʝʨʙʠ, ʙʽʣʦʾ 

ʪʦʧʦʣʽ) ʨʦʟʤʽʱʝʥʽ ʚʟʜʦʚʞ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ ʇʩʣʘ, ʈʠʙʠʮʽ, ʉʠʨʦʚʘʪʢʠ ʪʘ ɹʦʨʦʤʣʽ 

ʫ ʚʠʛʣʷʜʽ ʦʢʨʝʤʠʭ ʩʤʫʛ. ʃʽʩʠ ʟʨʦʩʪʘʶʪʴ ʥʘ ʣʫʯʥʦ-ʙʦʣʦʪʥʠʭ ˇʨʫʥʪʘʭ ʨʽʯʢʦʚʠʭ 

ʟʘʧʣʘʚ, ʜʝ ˇʨʫʥʪʦʚʽ ʚʦʜʠ ʙʣʠʟʴʢʦ ʧʽʜʭʦʜʷʪʴ ʜʦ ʧʦʚʝʨʭʥʽ [3]. ɼʘʥʽ ˇʨʫʥʪʠ ʤʘʶʪʴ 
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ʦʟʥʘʢʠ ʦʛʣʝʻʥʥʷ, ʚʤʽʩʪ ʛʫʤʫʩʫ 3-6%, ʭʘʨʘʢʪʝʨʥʠʡ ʦʪʦʨʬʦʚʘʥʠʡ ˇʨʫʥʪʦʚʠʡ ʧʨʦ-

ʬʽʣʴ [2]. ɼʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʝʨʠʪʦʨʽʶ, ʷʢʘ ʢʦʣʠʩʴ ʙʫʣʘ ʟʘʡʥʷʪʘ ʣʽʩʘʤʠ 

ʧʽʜ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʫʛʽʜʜʷ. 

 
ʈʠʩ. 1. ʊʠʧʠ ʣʽʩʽʚ ʂʨʘʩʥʦʧʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ 

 

ʃʽʩʠ ʂʨʘʩʥʦʧʽʣʴʩʴʢʦʛʦ ʨʘʡʦʥʫ ʚʠʢʦʥʫʶʪʴ ʟʥʘʯʥʫ ʨʦʣʴ ʩʠʨʦʚʠʥʥʦʛʦ ʨʝʩʫ-

ʨʩʫ. ɿʘʜʦʚʦʣʴʥʷʶʪʴ ʩʚʦʶ ʧʦʪʨʝʙʫ ʫ ʚʠʩʦʢʦʷʢʽʩʥʽʡ ʜʝʨʝʚʠʥʽ ʂʨʘʩʥʦʧʽʣʴʩʴʢʠʡ, 

ʯʘʩʪʢʦʚʦ ʉʫʤʩʴʢʠʡ ʪʘ ʊʨʦʩʪʷʥʝʮʴʢʠʡ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʨʘʡʦʥʠ. ʅʘʡʙʽʣʴʰʠʤʠ 

ʩʧʦʞʠʚʘʯʘʤʠ ʻ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʪʘ ʧʨʦʤʠʩʣʦʚʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʘ ʪʘʢʦʞ ʤʽʩ-

ʮʝʚʝ ʥʘʩʝʣʝʥʥʷ. ʃʽʩʦʚʽ ʨʝʩʫʨʩʠ ʷʚʣʷʶʪʴʩʷ ʦʩʥʦʚʥʦʶ ʙʘʟʦʶ ʣʽʩʦʟʘʛʦʪʽʚʝʣʴʥʦʾ ʽ 

ʜʝʨʝʚʦʦʙʨʦʙʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʜʝ ʟʘʡʥʷʪʘ ʨʦʙʦʪʦʶ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʤʽʩʮʝʚʦʛʦ 

ʥʘʩʝʣʝʥʥʷ. ʇʝʨʝʨʦʙʢʦʶ ʜʝʨʝʚʠʥʠ ʟʘʡʤʘʻʪʴʩʷ ɼʇ çʂʨʘʩʥʦʧʽʣʴʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩ-

ʧʦʜʘʨʩʪʚʦè. ʎʝʣʶʣʦʟʥʦ-ʧʘʧʝʨʦʚʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʚ ʨʘʡʦʥʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʣʽʩʛʦʩ-

ʧʫ ʚʽʜʩʫʪʥʷ. ʈʦʟʤʽʨ ʚʠʚʦʟʫ ʜʝʨʝʚʠʥʠ ʽ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʥʘ ʝʢʩʧʦʨʪ ʥʝ ʚʧʣʠʚʘʻ 

ʥʘ ʣʽʩʦʚʠʡ ʬʦʥʜ ʂʨʘʩʥʦʧʽʣʴʱʠʥʠ. ʅʘʷʚʥʽ ʚ ʣʽʩʦʚʦʤʫ ʬʦʥʜʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴ-

ʢʽ ʫʛʽʜʜʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʦʪʨʝʙ ʣʽʩʦʚʦʾ ʦʭʦʨʦʥʠ, ʨʦʙʽʪʥʠʢʽʚ ʽ ʩʣʫʞʙʦʚ-

ʮʽʚ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ [4]. 

ɿ ʧʦʙʽʯʥʠʭ ʣʽʩʦʚʠʭ ʢʦʨʠʩʪʫʚʘʥʴ ʤʘʶʪʴ ʤʽʩʮʝ: ʚʠʧʘʩʘʥʥʷ ʭʫʜʦʙʠ ʚ ʣʽʩʦʚʠʭ 

ʤʘʩʠʚʘʭ, ʱʦ ʧʨʠʣʷʛʘʶʪʴ ʜʦ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʨʦʟʤʽʱʝʥʥʷ ʧʘʩʽʢ, ʟʙʠʨʘʥʥʷ ʣʽ-

ʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ, ʷʛʽʜ, ʛʨʠʙʽʚ. ʂʨʽʤ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʚ ʜʝʨʝʚʠʥʽ ʽ ʧʨʦʜʫʢʮʽʾ ʧʦʙʽʯʥʠʭ ʣʽʩʦʚʠʭ ʢʦʨʠʩʪʫʚʘʥʴ, ʣʽʩʦʚʽ ʥʘʩʘʜʞʝʥʥʷ ʤʘʶʪʴ 
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ʚʘʞʣʠʚʝ ʧʨʠʨʦʜʦ-ʦʭʦʨʦʥʥʝ ʽ ʨʝʢʨʝʘʮʽʡʥʝ ʟʥʘʯʝʥʥʷ. ʅʘʨʘʭʦʚʫʻʪʴʩʷ 6 ʦʙôʻʢʪʽʚ 

ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʩʝʨʝʜ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ ʂʨʘʩʥʦʧʽʣʴʱʠʥʠ [4]. 

ɺʠʩʥʦʚʢʠ. ʂʘʨʪʘ-ʩʭʝʤʘ ʚʠʜʽʣʝʥʠʭ ʪʠʧʽʚ ʣʽʩʽʚ ʧʦʢʘʟʫʻ ʪʝʨʠʪʦʨʽʘʣʴʥʝ ʨʦʟ-

ʤʽʱʝʥʥʷ ʣʽʩʦʚʠʭ ʤʘʩʠʚʽʚ ʟʘ ʦʩʥʦʚʥʠʤʠ ʧʘʥʽʚʥʠʤʠ ʧʦʨʦʜʘʤʠ ʜʝʨʝʚ. ɿʥʘʯʥʫ ʨʦʣʴ 

ʫ ʚʠʜʽʣʝʥʥʽ ʪʠʧʽʚ ʣʽʩʽʚ ʚʽʜʽʛʨʘʚ ˇʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ ʪʘ ʨʝʣʴʻʬ ʤʽʩʮʝʚʦʩʪʽ. ɼʦʤʽ-

ʥʫʶʯʦʶ ʧʦʨʦʜʦʶ ʜʝʨʝʚ ʫ ʣʽʩʘʭ ʻ ʜʫʙ ʟʚʠʯʘʡʥʠʡ, ʥʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫ-

ʣʠ ʩʽʨʽ ʣʽʩʦʚʽ ˇʨʫʥʪʠ, ʷʢʽ ʻ ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʥʘ-

ʩʘʜʞʝʥʴ ʽʟ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ. ʃʽʩʦʚʽ ʤʘʩʠʚʠ ʂʨʘʩʥʦʧʽʣʴʩʴʢʦ-

ʛʦ ʨʘʡʦʥʫ ʻ ʮʽʥʥʠʤ ʩʠʨʦʚʠʥʥʠʤ ʨʝʩʫʨʩʦʤ ʫ ʥʘʨʦʜʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʪʘ ʧʦʪʨʝ-

ʙʫʶʪʴ ʧʦʩʪʽʡʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʡ ʦʭʦʨʦʥʠ. ʊʦʤʫ, ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʥʝʦʙʭʽʜʥʦ ʧʨʠ-

ʜʽʣʷʪʠ ʧʦʜʘʣʴʰʽʡ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʚʩʝʙʽʯʥʦʤʫ ʧʦʢʨʘ-

ʱʝʥʥʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ. 
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Summary 

I.V. Melnykova, O.V. Bova. The Types of Forests at the Krasnopillya 

District and Their Economic Importance. 
The article present results of the analysis of natural geographic features of forests 

Krasnapillya district, Sumy region. Analyzed the types of forests and evident their interconnection 

with soil and relief of terrain. The found economic value of forests administrative district. To study 

the types of forests used method of mapping for spatial display them on the terrain. When writing 

an article based on the analysis of soil map administrative district and provided SE çKrasnopillya 

forestryè list of forests by major tree species was made and analyzed schematic map the types of 

forests Krasnopillya district by soil and plant conditions. 

Keywords: forest, types of forests, Krasnopillya district. 
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ɸ.ʆ. ʂʦʨʥʫʩ, ɼ.ɺ. ʃʠʥʦʢ 

ɻɯɼʈʆʊɽʈʄɯʏʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ʄɽɿʆʂʃɯʄɸʊʋ ʇɯɺʅɯʏʅʆ-

ʉʍɯɼʅʆɻʆ ʈɽɻɯʆʅʋ ʋʂʈɸɰʅʀ ɿɸ ʈɽɿʋʃʔʊɸʊɸʄʀ 

ʉʇʆʉʊɽʈɽɾɽʅʔ 2005-2016 ʈʆʂɯɺ 
 

ʆʜʥʽʻʶ ʽʟ ʛʣʦʙʘʣʴʥʠʭ ʧʨʦʙʣʝʤ ʩʫʯʘʩʥʦʩʪʽ ʻ ʧʨʦʙʣʝʤʘ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, ʘ ʟ ʥʝʶ ʽ ʟʤʽʥ ʙʽʦ-

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʞʠʪʪʷ. ʅʝ ʻ ʚʠʥʷʪʢʦʤ ʽ ʪʝʨʠʪʦʨʽʷ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ, ʜʝ 

ʪʘʢʦʞ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʙʫʜʦʚʘ ʪʝʨʤʽʯʥʦʛʦ ʨʝʞʠʤʫ ʪʘ ʫʤʦʚ ʟʚʦʣʦʞʝʥʥʷ. ʋ ʩʪʘʪʪʽ ʜʘʻʪʴ-

ʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʫʯʘʩʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʪʘ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ, ʟʘʬʽʢʩʦʚʘʥʠʭ ʧʨʦ-

ʪʷʛʦʤ 2005-2016 ʨʨ., ʥʘ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʩʪʘʥʮʽʷʭ, ʱʦ ʨʦʟʤʽʱʝʥʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʽʚʥʽʯʥʦʛʦ-

ʩʭʦʜʫ ʋʢʨʘʾʥʠ, ʜʦʩʣʽʜʞʝʥʦ ʜʠʥʘʤʽʢʫ ʥʘʟʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʪʷʛʦʤ ʜʚʘʥʘʜʮʷʪʠʨʽʯʥʦʛʦ ʧʝʨʽ-

ʦʜʫ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʣʽʤʘʪ, ʪʝʤʧʝʨʘʪʫʨʘ, ʦʧʘʜʠ, ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʠʡ ʨʝʛʽʦʥ. 
 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʇʨʦʙʣʝʤʘ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʻ ʦʜʥʽʻʶ ʽʟ ʥʘʡʛʣʦ-

ʙʘʣʴʥʽʰʠʭ ʧʨʦʙʣʝʤ ʣʶʜʩʪʚʘ. ʇʨʘʢʪʠʯʥʦ ʥʘ ʤʝʪʝʦʩʪʘʥʮʽʷʭ ʩʚʽʪʫ ʟ ʨʦʢʫ ʚ ʨʽʢ ʬʽ-
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ʢʩʫʶʪʴʩʷ ʚʽʜʭʠʣʝʥʥʷ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʽʜ ʙʘʛʘʪʦʨʽʯʥʦʾ ʥʦʨʤʠ ʚ ʙʽʢ 

ʧʦʟʠʪʠʚʥʠʭ ʟʥʘʯʝʥʴ. ʆʜʥʘʢ ʟʤʽʥʘ ʢʣʽʤʘʪʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝ ʣʠʰʝ ʥʘ ʧʣʘʥʝʪʘʨʥʦ-

ʤʫ, ʘʣʝ ʡ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ, ï ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʛʽʜʨʦʪʝʨʤʽʯʥʠʭ ʫʤʦʚ ʧʦʤʽʪʥʘ 

ʩʢʨʽʟʴ, ʫ ʪ.ʯ ʽ ʚ ʋʢʨʘʾʥʽ. 

ɸʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʊʝʤʘʪʠʢʘ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ 

ʟʥʘʭʦʜʠʪʴ ʩʚʦʻ ʚʽʜʦʙʨʘʞʝʥʥʷ ʫ ʧʨʘʮʷʭ ʯʠʤʘʣʦʾ ʢʽʣʴʢʦʩʪʽ ʥʘʫʢʦʚʮʽʚ. ɼʘʥʘ ʨʦʙʦ-

ʪʘ ʧʨʦʜʦʚʞʫʻ ʜʦʩʣʽʜʞʝʥʥʷ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʪʝʨʠʪʦʨʽʾ ʃʽʚʦʙʝʨʝʞʥʦʾ ʋʢʨʘʾʥʠ, 

ʨʦʟʧʦʯʘʪʽ ʘʚʪʦʨʘʤʠ ʨʘʥʽʰʝ [1, 2]. 

ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʟôʷʩʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʛʽʜʨʦʪʝʨʤʽʯʥʠʭ ʫʤʦʚ, ʱʦ ʩʧʦʩʪʝʨʽʛʘ-

ʣʠʩʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ ʟʘ ʧʝʨʽʦʜ 2005-2016 ʨʨ. 

ɺʠʢʣʘʜʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʫʯʘʩʥʠʭ ʤʝʟʦʢʣʽʤʘ-

ʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʘʥʽ 

ʟ ʤʝʪʝʦʩʪʘʥʮʽʡ ʤ. ʏʝʨʥʽʛʽʚ, ʤ. ʉʫʤʠ ʪʘ ʤ. ʍʘʨʢʽʚ. ɰʭ ʚʽʜʜʘʣʝʥʝ ʨʦʟʤʽʱʝʥʥʷ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʥʘʦʯʥʦ ʚʩʪʘʥʦʚʠʪʠ ʭʘʨʘʢʪʝʨ ʟʤʽʥ ʢʣʽʤʘʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦ ʪʝʨʠ-

ʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɸʥʘʣʽʟ ʢʣʽʤʘʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟ ʚʠʱʝʧʝʨʝʨʘʭʦʚʘʥʠʭ ʤʝʪʝʦʩʪʘʥʮʽʡ, ʩʚʽʜ-

ʯʠʪʴ ʧʨʦ ʧʽʜʚʠʱʝʥʥʷ ʷʢ ʪʝʨʤʽʯʥʦʛʦ ʬʦʥʫ, ʪʘʢ ʽ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ 

ʩʢʨʽʟʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʝʛʽʦʥʫ ʚʧʨʦʜʦʚʞ 2005-2016 ʨʨ., ʢʨʽʤ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʾ ʡʦʛʦ 

ʯʘʩʪʠʥʠ, ʜʝ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʜʝʱʦ ʩʢʦʨʦʪʠʣʘʩʷ. ʇʨʦʪʝ ʚʝʣʠʯʠʥʠ, ʱʦ ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʪʴ ʜʠʥʘʤʽʢʫ ʢʣʽʤʘʪʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʘ ʩʘʤʝ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʽ ʢʽʣʴʢʽʩʪʴ 

ʦʧʘʜʽʚ, ʤʘʶʪʴ ʨʽʟʥʠʡ ʩʝʟʦʥʥʠʡ ʽ ʪʝʨʠʪʦʨʽʘʣʴʥʠʡ ʧʨʦʷʚ. 

ɿʘ ʧʝʨʽʦʜ 2005-2016 ʨʨ. ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ, ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʨʽ-

ʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ +8,2 (ʤ/ʩ ʉʫʤʠ)...+9,1Áʉ (ʤ/ʩ ʍʘʨʢʽʚ), 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʦʪʝʧʣʽʥʥʶ ʚ 1-2Áʉ ʧʦʨʽʚʥʷʥʦ ʟ ʙʘʛʘʪʦʨʽʯʥʦʶ ʢʣʽʤʘʪʠʯʥʦʶ ʥʦʨ-

ʤʦʶ. ʅʘʡʙʽʣʴʰʝ ï ʥʘ 2,1Áʉ ʧʦʪʝʧʣʽʥʥʷ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʴʦʛʦ ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʝ-

ʞʝʥʴ, ʟʘʬʽʢʩʦʚʘʥʝ ʫ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʨʝʛʽʦʥʫ (ʤ/ʩ ʉʫʤʠ). ʅʘʡʤʝʥʰʝ ʧʽ-

ʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʧʦʨʽʚʥʷʥʦ ʟ ʙʘʛʘʪʦʨʽʯʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʚʽʜʙʫʣʦ-

ʩʷ ʥʘ ʧʽʚʥʽʯʥʦʤʫ-ʟʘʭʦʜʽ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ, ï ʣʠʰʝ ʥʘ 1Áʉ (ʤ/ʩ ʏʝʨʥʽʛʽʚ). 

ʇʨʠʯʦʤʫ ʥʘʡʪʝʧʣʽʰʠʤʠ ʻ ʦʩʪʘʥʥʽ ʨʦʢʠ (2015 ʽ 2016), ʢʦʣʠ ʩʝʨʝʜʥʴʦʨʽʯʥʽ ʪʝʤʧʝ-

ʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʟʤʽʥʶʚʘʣʠʩʷ ʚʽʜ +8,5Áʉ ʜʦ +9,3Áʉ, 

ʟʨʦʩʪʘʶʯʠ ʟ ʧʽʚʥʽʯʥʦʛʦ-ʟʘʭʦʜʫ ʥʘ ʧʽʚʜʝʥʥʠʡ-ʩʭʽʜ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʷ 1 

ʉʝʨʝʜʥʽ ʤʽʩʷʯʥʽ ʪʘ ʨʽʯʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ (2005-2016 ʨʨ.) 

ʄ ʽ ʩ ʷ ʮ ʽ 
ʈʽʯʥʘ 

ɯ ɯɯ ɯɯɯ ɯV V VI  VII  VIII  IX X XI  XII  

ʏʝʨʥʽʛʽʚ 

-4,6 -4,2 1,3 9,4 15,8 19,0 21,0 19,8 14,2 7,4 2,7 -1,8 8,3 

ʉʫʤʠ 

-6,9 -4,1 0,5 9,2 16,1 19,2 21,0 20,2 14,2 8,1 2,8 -2,0 8,2 

ʍʘʨʢʽʚ 

-6,0 -4,2 1,6 10,2 17,2 20,6 22,5 22,0 15,6 8,2 2,9 -1,5 9,1 
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ɺʽʜʭʠʣʝʥʥʷ ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʚʽʜ ʙʘʛʘʪʦʨʽ-

ʯʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʡ ʧʦʟʠʪʠʚʥʠʤ ʧʨʠʨʦʩʪʦʤ ʩʝʨʝ-

ʜʥʴʦʤʽʩʷʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ, ʱʦ, ʚʽʜʧʦʚʽʜʥʦ, ʩʧʨʠʯʠʥʷʻ ʟʤʽʥʫ 

ʪʝʨʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʣʽʤʘʪʠʯʥʠʭ ʩʝʟʦʥʽʚ. ʍʦʯʘ ʚʧʨʦʜʦʚʞ ʟʠʤʦʚʦʛʦ ʧʝʨʽʦʜʫ 

ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʻ ʪʨʘʜʠʮʽʡʥʦ ʟʘʣʠʰʘʶʪʴʩʷ ʥʠʞʯʠʤʠ ʟʘ 

0Áʉ, ʫ ʜʝʷʢʽ ʨʦʢʠ ʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʤʽʩʷʮʷ ʩʷʛʘʣʘ ʜʦ ʧʦʟʠʪʠʚʥʠʭ ʟʥʘʯʝʥʴ 

(ʪʘʢ ʙʫʣʦ ʫ ʛʨʫʜʥʽ ʽ ʣʶʪʦʤʫ 2006 ʽ 2015 ʨʨ.). ʅʝʟʤʽʥʥʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘʡʭʦʣʦʜ-

ʥʽʰʠʡ ʤʽʩʷʮʴ ʨʦʢʫ ï ʩʽʯʝʥʴ, ʢʦʣʠ ʟʥʘʯʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʩʪʘʥʦʚʣʷʪʴ ʚʽʜ 

ï4,6Áʉ (ʤ/ʩ ʏʝʨʥʽʛʽʚ) ʜʦ ï4,9Áʉ (ʤ/ʩ ʉʫʤʠ). 

ʇʝʨʝʭʽʜ ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʭ ʪʝʤʧʝʨʘʪʫʨ ʧʦʚʽʪʨʷ ʯʝʨʝʟ 0Áʉ ʫ ʙʽʢ ʧʦʟʠʪʠʚʥʠʭ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʙʝʨʝʟʥʽ ʤʽʩʷʮʽ, ʟʘ ʚʠʥʷʪʢʦʤ ʪʨʴʦʭ ʧʝʨʽʦʜʽʚ ï 2005-2006 ʨʨ., 2010 ʽ 

2013 ʨʨ., ʢʦʣʠ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʫ ʙʝʨʝʟʥʽ ʟʥʘʭʦʜʠʣʘʩʷ ʚ 

ʤʝʞʘʭ ʚʽʜôʻʤʥʠʭ ʟʥʘʯʝʥʴ. ɿʘ ʦʩʪʘʥʥʽ 11 ʨʦʢʽʚ, ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʽ ʪʝʤʧʝʨʘʪʫʨʥʽ 

ʧʦʢʘʟʥʠʢʠ ʤʽʩʷʮʽʚ ʚʝʩʥʷʥʦʛʦ ʩʝʟʦʥʫ ʢʦʣʠʚʘʶʪʴʩʷ ʚʽʜ +0,5...+1,6Áʉ ʫ ʙʝʨʝʟʥʽ, 

+9,2...+10,2Áʉ ʫ ʢʚʽʪʥʽ ʪʘ +15,8...+17,2Áʉ ʫ ʪʨʘʚʥʽ, ʟʨʦʩʪʘʶʯʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽ-

ʜʞʝʥʥʷ ʫ ʧʽʚʜʝʥʥʦʤʫ ʥʘʧʨʷʤʢʫ. 

ɺʽʜʤʽʯʘʻʤʦ ʪʘʢʦʞ ʙʽʣʴʰ ʨʘʥʥʻ ʥʘʩʪʘʥʥʷ ʣʽʪʥʴʦʛʦ ʧʝʨʽʦʜʫ, ʩʝʨʝʜʥʴʦʜʦʙʦʚʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚʠʱʝ +15Áʉ ʤʘʩʦʚʦ ʬʽʢʩʫʶʪʴʩʷ ʫ ʪʨʘʚʥʽ. ʋ ʯʝʨʚʥʽ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʜʦʩʷʛʘʶʪʴ + 19Áʉ, ʘ ʫ ʣʠʧʥʽ-ʩʝʨʧʥʽ ï ʧʽʜʚʠʱʫ-

ʶʪʴʩʷ ʜʦ +22Áʉ. ʅʘʡʪʝʧʣʽʰʠʤ ʤʽʩʷʮʝʤ ʨʦʢʫ, ʷʢ ʽ ʟʘ ʙʘʛʘʪʦʨʽʯʥʠʤʠ ʢʣʽʤʘʪʠʯʥʠ-

ʤʠ ʥʦʨʤʘʤʠ, ʟʘʣʠʰʘʻʪʴʩʷ ʻ ʣʠʧʝʥʴ. ɺ ʩʝʨʝʜʥʴʦʤʫ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʮʴʦʛʦ 

ʤʽʩʷʮʷ ʟʘ ʧʝʨʽʦʜ 2005-2016 ʨʨ. ʟʨʦʩʪʘʶʪʴ ʫ ʧʽʚʜʝʥʥʦʤʫ ʥʘʧʨʷʤʢʫ ʚʽʜ +21Áʉ ï ʜʦ 

+22,5Áʉ. ʅʘʡʩʧʝʢʦʪʥʽʰʝ ʣʽʪʦ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʫ 2010 ʨʦʮʽ ʥʘ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʧʦʚ-

ʩʶʜʥʦ, ʢʦʣʠ ʧʝʨʝʩʽʯʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʣʽʪʥʽʭ ʤʽʩʷʮʽʚ ʩʷʛʘʣʠ ʚʽʜ +23Áʉ ʥʘ 

ʧʽʚʥʦʯʽ ʜʦ +26Áʉ ʥʘ ʧʽʚʜʥʽ. 

ʂʣʽʤʘʪʠʯʥʘ ʦʩʽʥʴ ʧʦʯʠʥʘʻʪʴʩʷ ʟʛʽʜʥʦ ʙʘʛʘʪʦʨʽʯʥʠʭ ʥʦʨʤ, ï ʟ ʚʝʨʝʩʥʷ ʜʦ 

ʣʠʩʪʦʧʘʜʘ ʩʝʨʝʜʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʟʘ ʤʽʩʷʮʴ ʟʥʠʞʫʶʪʴʩʷ ʚʽʜ +15Áʉ ʜʦ 

+2,7é2,9Áʉ. ɺʠʥʷʪʢʦʤ ʩʪʘʚ ʣʠʰʝ ʣʠʩʪʦʧʘʜ 2007 ʨʦʢʫ, ʢʦʣʠ ʥʘ ʧʽʚʜʥʽ ʨʝʛʽʦʥʫ 

ʙʫʣʘ ʟʘʬʽʢʩʦʚʘʥʘ ʚʽʜôʻʤʥʘ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ, ʪʦʜʽ ʞ ʚʽʜʟʥʘ-

ʯʘʣʦʩʷ ʥʘʡʨʘʥʽʰʝ ʥʘʩʪʘʥʥʷ ʟʠʤʦʚʦʛʦ ʩʝʟʦʥʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʠʭ ʪʘ ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ ʢʽʣʴʢʦʩʪʝʡ 

ʦʧʘʜʽʚ ʟʘ ʧʝʨʽʦʜ 2005-2016 ʨʨ. ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʨʦʟʧʦʜʽʣ ʦʧʘʜʽʚ ʧʦ 

ʪʝʨʠʪʦʨʽʾ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ ʪʘ ʟʘʛʘʣʴʥʫ ʟʤʽʥʫ ʨʝʞʠʤʫ ʟʚʦʣʦ-

ʞʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʝʛʽʦʥʫ. ʅʘ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʤʽʪʥʝ 

ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ, ʢʨʽʤ ʧʽʚʥʽʯʥʦʛʦ-ʟʘʭʦʜʫ, ʜʝ ʚʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ 12 

ʨʦʢʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʜʝ ʨʽʯʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʥʠʟʠʣʘʩʷ ʥʘ 29 ʤʤ (ʚʽʜ 590 ʤʤ ʜʦ 

561 ʤʤ, ʤ/ʩ ʏʝʨʥʽʛʽʚ). ɺ ʮʽʣʦʤʫ ʟʘ ʥʘʟʚʘʥʠʡ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʴ ʩʝʨʝʜʥʷ ʨʽʯʥʘ 

ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʤʽʥʶʚʘʣʘʩʷ ʚʽʜ 587,4 ʤʤ ʥʘ ʧʽʚʥʽʯʥʦʤʫ-ʟʘʭʦʜʽ ʟʥʠʞʫʶʯʠʩʴ ʜʦ 

517 ʤʤ ʧʽʚʜʝʥʥʦʤʫ-ʩʭʦʜʽ ʨʝʛʽʦʥʫ ʜʦʩʣʽʜʞʝʥʥʷ (ʪʘʙʣ. 2). ʇʨʦʪʝ ʫ ʦʢʨʝʤʽ ʨʦʢʠ ʢʽ-

ʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʤʦʞʝ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ ʥʘʟʚʘʥʠʭ ʚʠʱʝ ʩʝʨʝʜʥʽʭ ʜʚʘʥʘʜʮʷ-

ʪʠʨʽʯʥʠʭ ʟʥʘʯʝʥʴ. 

ʅʘʜʭʦʜʞʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʣʠʧʥʷ ʤʽ-

ʩʷʮʷ, ʢʦʣʠ ʚ ʩʝʨʝʜʥʴʦʤʫ ʚʠʧʘʜʘʻ ʚʽʜ 66 ʤʤ (ʥʘ ʤ/ʩ ʍʘʨʢʽʚ) ʜʦ 71,9 ʤʤ (ʥʘ ʤ/ʩ 

ʏʝʨʥʽʛʽʚ). ʄʽʥʽʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʩʝʨʝʜ ʫʩʽʭ ʤʽʩʷʮʽʚ ʨʦʢʫ ʚʠʧʘʜʘʻ ʫ ʢʚʽʪʥʽ ʽ 
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ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 31,3 ʤʤ ʥʘ ʩʭʦʜʽ (ʤ/ʩ ʉʫʤʠ) ʜʦ 32,6 ʤʤ ʥʘ ʧʽʚʥʽʯʥʦʤʫ-ʟʘʭʦʜʽ ʨʝ-

ʛʽʦʥʫ (ʤ/ʩ ʏʝʨʥʽʛʽʚ). 

ʊʘʙʣʠʮʷ 2 

ʉʝʨʝʜʥʽ ʤʽʩʷʯʥʽ ʪʘ ʨʽʯʥʽ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ (2005-2016 ʨʨ.) 

ʄ ʽ ʩ ʷ ʮ ʽ 
ʈʽʯʥʘ 

ɯ ɯɯ ɯɯɯ ɯV V VI  VII  VIII  IX X XI  XII  

ʏʝʨʥʽʛʽʚ 

42,3 44,5 35,7 32,6 56,0 65,4 71,9 54,1 45,9 38,1 48,5 52,4 587,4 

ʉʫʤʠ 

39,8 36,4 37,3 31,3 57,7 61,4 71,0 47,5 46,0 41,5 44,8 42,4 557 

ʍʘʨʢʽʚ 

38,1 33,4 38,3 31,4 38,8 64,3 66,0 42,6 41,0 43,0 39,2 41,3 517,4 

 

ʂʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʟʨʦʩʪʘʻ ʚ ʫʩʽ ʩʝʟʦʥʠ ʨʦʢʫ ʟʘ ʚʠʥʷʪʢʦʤ ʟʠʤʦʚʦʛʦ. ʅʘʡʙʽ-

ʣʴʰʝ ʩʢʦʨʦʯʝʥʥʷ ʭʘʨʘʢʪʝʨʥʝ ʜʣʷ ʣʶʪʦʛʦ, ʦʩʦʙʣʠʚʦ ʧʨʦʪʷʛʦʤ 2011-2016 ʨ., ʢʦʣʠ 

ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʮʴʦʛʦ ʤʽʩʷʮʷ ʟʤʝʥʰʠʣʘʩʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʙʘʛʘʪʦʨʽʯʥʦʶ ʥʦʨʤʦʶ 

ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 20 ʤʤ. 

ɺʠʩʥʦʚʢʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʜʚʦʭ ʦʩʥʦʚʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʧʨʦ-

ʜʦʚʞ 2005-2016 ʨʨ. ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʝʨʜʞʫʚʘʪʠ ʧʨʦ ʧʦʩʪʫʧʦʚʫ ʟʤʽʥʫ ʛʽʜʨʦʪʝ-

ʨʤʽʯʥʠʭ ʫʤʦʚ ʪʝʨʠʪʦʨʽʾ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ. ɺʠʱʽ ʟʥʘʯʝʥʥʷ ʧʦ-

ʢʘʟʥʠʢʽʚ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ, ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʢʦʣʠʚʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʢʽʣʴʢʦʩʪʽ 

ʦʧʘʜʽʚ, ʩʧʨʠʯʠʥʷʻ ʧʝʚʥʫ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʫʩʪʘʣʝʥʦʛʦ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʤʝʟʦʢʣʽʤʘʪʫ 

ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ. ɿʘ ʧʝʨʽʦʜ 2005-2016 ʨʨ. ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʧʦʩʪʫʧʦʚʝ 

ʧʦʪʝʧʣʽʥʥʷ, ʜʦʢʘʟʦʤ ʯʦʛʦ ʻ ʟʨʦʩʪʘʥʥʷ ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʦʚʽʪʨʷ ʟʘ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʽʜ +8,2 (ʤ/ʩ ʉʫʤʠ) ʜʦ +9,1Áʉ (ʤ/ʩ ʍʘʨʢʽʚ), ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʧʦʪʝʧʣʽʥʥʶ ʚ 1Áʉ (ʤ/ʩ ʏʝʨʥʽʛʽʚ) ï 2,1Áʉ (ʤ/ʩ ʉʫʤʠ) ʧʦʨʽʚʥʷʥʦ ʟ ʙʘʛʘ-

ʪʦʨʽʯʥʦʶ ʢʣʽʤʘʪʠʯʥʦʶ ʥʦʨʤʦʶ. 

ɺʽʜʟʥʘʯʘʻʤʦ ʪʘʢʦʞ ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʪʘ ʢʦʣʠʚʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʟʤʽʥ ʢʽʣʴʢʦʩʪʽ 

ʦʧʘʜʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʝʛʽʦʥʫ ʚʧʨʦʜʦʚʞ 2005-2016 ʨʨ. ʅʘ ʧʽʚʥʽʯʥʦʤʫ-ʟʘʭʦʜʽ ʜʦʩ-

ʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʨʽʯʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʩʢʦʨʦʪʠʣʘʩʷ ʥʘ 29 ʤʤ (ʚʽʜ 590 ʤʤ 

(2005 ʨ.) ʜʦ 561 ʤʤ (2016 ʨ.). ʅʘʪʦʤʽʩʪʴ ʥʘ ʨʝʰʪʽ ʪʝʨʠʪʦʨʽʾ ʨʝʛʽʦʥʫ ʢʽʣʴʢʽʩʪʴ 

ʦʧʘʜʽʚ ʚʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ 12 ʨʦʢʽʚ ʟʨʦʩʪʘʻ, ʚʽʜ 557 ʤʤ ʜʦ 667 ʤʤ ʥʘ ʩʭʦʜʽ ʪʘ ʚʽʜ 

544 ʤʤ ʜʦ 574 ʤʤ ʥʘ ʧʽʚʜʥʽ. ʇʨʦʪʝ, ʥʝʟʥʘʯʥʝ ʢʦʣʠʚʘʥʥʷ ʜʠʥʘʤʽʢʠ ʦʧʘʜʽʚ, ʚʧʨʦ-

ʜʦʚʞ ʥʘʟʚʘʥʦʛʦ ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʝ ʟʤʽʥʶʻ ʪʝʥʜʝʥʮʽʶ ʾʭʥʴʦʛʦ ʙʘʛʘʪʦʨʽʯ-

ʥʦʛʦ ʪʝʨʠʪʦʨʽʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ, ʱʦ ʧʦʣʷʛʘʻ ʫ ʟʤʝʥʰʝʥʥʽ ʨʽʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʧʘ-

ʜʽʚ ʽʟ ʟʘʭʦʜʫ ʽ ʧʽʚʥʽʯʥʦʛʦ ʟʘʭʦʜʫ ʥʘ ʧʽʚʜʝʥʥʠʡ-ʩʭʽʜ. 
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Summary 

Kornus A.O., Lynok D.V. Hydrothermal Features of the Mesoclimate of the 

North-East Region of Ukraine on the Results of Observations 2005-2016. 
One of the global problems of our time is the problem of climate change, and with it 

changes in the bioclimatic conditions of life. The territory of the northeastern region of Ukraine is 

not an exception, there thermal regime and humidifying conditions are also changing. The article 

gives a brief description of the current air temperature and the amount of precipitation recorded 

during 2005-2016 on meteorological stations located in the territory of the north-east of Ukraine, 

the dynamics of the above-mentioned indicators were studied during the twelve-year observation 

period. 

Key words: climate, temperature, precipitation, north-eastern region, Ukraine. 
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ʆ.ɺ. ɹʦʚʘ, ʆ.ʆ. ʂʦʨʥʽʡʯʫʢ 

ɺʄɯʉʊ ɯ ʈʆɿʇʆɼɯʃ ʆɹʄɯʅʅʀʍ ʌʆʈʄ ɺɸɾʂʀʍ ʄɽʊɸʃɯɺ 

ʋ ˆʈʋʅʊɸʍ ʃɯʉʆʉʊɽʇʋ ʉʋʄʑʀʅʀ 
 

ɺ ʩʪʘʪʪʽ ʥʘʚʝʜʝʥʽ ʜʘʥʽ ʧʨʦ ʚʤʽʩʪ ʦʙʤʽʥʥʠʭ ʬʦʨʤ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ (ɺʄ) ʫ ʨʽʟʥʠʭ ʪʠ-

ʧʘʭ ˇʨʫʥʪʽʚ ʣʽʩʦʩʪʝʧʫ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɸʥʘʣʽʟʫʻʪʴʩʷ ʨʦʟʧʦʜʽʣ ʤʝʪʘʣʽʚ ʫ ˇʨʫʥʪʦʚʦʤʫ ʧʨʦʬʽ-

ʣʽ ʪʘ ʯʠʥʥʠʢʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʽʢʩʘʮʽʶ ɺʄ ʚ ˇʨʫʥʪʘʭ. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʶʪʴ ʤʦ-

ʞʣʠʚʽʩʪʴ ʩʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʤʽʩʮʝʚʦʛʦ ˇʨʫʥʪʦʚʦ-ʛʝʦʭʽʤʽʯʥʦʛʦ ʬʦʥʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ˇʨʫʥʪ, ʚʘʞʢʽ ʤʝʪʘʣʠ, ʦʙʤʽʥʥʽ ʬʦʨʤʠ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, ʤʽʩʮʝʚʠʡ ˇʨʫʥ-

ʪʦʚʦ-ʛʝʦʭʽʤʽʯʥʠʡ ʬʦʥ. 
 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɺʠʚʯʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ˇʨʫʥʪʘʭ 

ʤʘʻ ʚʝʣʠʢʝ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ. ɼʘʥʽ ʧʨʦ ʚʤʽʩʪ ʦʙʤʽʥʥʠʭ ʬʦʨʤ ɺʄ 

(ʝʢʩʪʨʘʛʝʥʪ-ʘʮʝʪʘʪʥʦ-ʘʤʦʥʽʡʥʠʡ ʙʫʬʝʨ ʟ ʨʅ 4,8) ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ 

ʯʘʩʪʢʫ ʤʝʪʘʣʽʚ, ʷʢʘ ʻ ʜʦʩʪʫʧʥʦʶ ʜʣʷ ʨʦʩʣʠʥ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʤʽʛʨʘʮʽʾ 

ʚ ʩʠʩʪʝʤʽ ˇʨʫʥʪ-ʨʦʩʣʠʥʘ [1,3]. ʂʨʽʤ ʪʦʛʦ, ʮʽ ʜʘʥʽ ʤʘʶʪʴ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʝʢʦʣʦʛʦ-ʛʝʦʭʽʤʽʯʥʦʾ ʦʮʽʥʢʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘʙʨʫʜʥʝʥʦʾ ɺʄ 

ʪʝʨʠʪʦʨʽʾ ʤʽʩʪʘ ʉʫʤʠ ʪʘ ʽʥʰʠʭ ʪʝʨʠʪʦʨʽʡ ʨʝʛʽʦʥʫ, ʱʦ ʟʘʟʥʘʶʪʴ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʚʧʣʠʚʫ, ʦʩʢʽʣʴʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʤʽʩʮʝʚʠʡ ˇʨʫʥʪʦʚʦ-ʛʝʦʭʽʤʽʯʥʠʡ ʬʦʥ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʅʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 1 ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ 

ʦʙʤʽʥʥʠʭ ʬʦʨʤ ʜʝʷʢʠʭ ɺʄ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʘʮʝʪʘʪʥʦ-ʘʤʦʥʽʡʥʘ ʚʠʪʷʞʢʘ ʟ ʨʅ 

4,8 ʝʢʩʪʨʘʛʫʻ ʥʝʦʜʥʘʢʦʚʫ ʢʽʣʴʢʽʩʪʴ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʫ ʨʽʟʥʠʭ ʪʠʧʘʭ ˇʨʫʥʪʽʚ. ɼʣʷ 

ʢʫʧʨʫʤʫ, ʥʽʢʦʣʫ, ʮʠʥʢʫ ʽ ʧʣʶʤʙʫʤʫ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʪʘʥʦʚʣʷʪʴ ʜʝʩʷʪʽ ʽ ʩʦʪʽ ʯʘʩʪʢʠ 

ʤʢʛ/ʛ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ. ʄʝʥʰʠʡ ʚʤʽʩʪ ʤʘʶʪʴ ʢʦʙʘʣʴʪ ʪʘ ʢʘʜʤʽʡ ï ʩʦʪʽ ʽ ʪʠʩʷʯʥʽ 

ʯʘʩʪʢʠ ʤʢʛ/ʛ. ʇʦʨʽʚʥʷʥʥʷ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʟ ʚʘʣʦʚʠʤ ʚʤʽʩʪʦʤ ʮʠʭ ʝʣʝʤʝʥʪʽʚ 

ʩʚʽʜʯʠʪʴ, ʱʦ ʙʽʣʴʰ ʘʢʪʠʚʥʦ ʚ ʘʮʝʪʘʪʥʦ-ʘʤʦʥʽʡʥʫ ʚʠʪʷʞʢʫ ʧʝʨʝʭʦʜʷʪʴ ʮʠʥʢ, 

ʧʣʶʤʙʫʤ ʽ ʢʘʜʤʽʡ. ɿʘʛʘʣʦʤ ʚʽʜʥʦʩʥʠʡ ʚʤʽʩʪ ʝʣʝʤʝʥʪʽʚ ʥʝ ʧʝʨʝʚʠʱʫʻ 1,5%. 

ʂʫʧʨʫʤ. ɼʦʩʣʽʜʞʝʥʽ ˇʨʫʥʪʠ ʚʠʨʽʟʥʷʶʪʴʩʷ ʥʝʟʥʘʯʥʠʤ ʚʤʽʩʪʦʤ ʦʙʤʽʥʥʠʭ 

ʬʦʨʤ ʢʫʧʨʫʤʫ. ʄʦʜʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʘ ʚ ʯʦʨʥʦʟʝʤʘʭ ʩʢʣʘʜʘʶʪʴ 0,025-

0,041ʤʢʛ/ʛ, ʱʦ ʩʢʣʘʜʘʻ ʚ ʩʝʨʝʜʥʴʦʤʫ 0,15% ʚʽʜ ʚʘʣʦʚʦʛʦ ʚʤʽʩʪʫ, ʘ ʚ ʪʝʤʥʦ-ʩʽʨʠʭ 

ʣʽʩʦʚʠʭ ˇʨʫʥʪʘʭ ï 0,019-0,021 ʤʢʛ/ʛ, ʘʙʦ 0,11% ʚʽʜ ʚʘʣʦʚʦʛʦ ʚʤʽʩʪʫ. ʅʠʟʴʢʠʡ ʨʽ-
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ʚʝʥʴ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʫʧʨʫʤʫ ʧʦʷʩʥʶʻʪʴʩʷ ʡʦʛʦ ʤʽʮʥʠʤ ʫʪʨʠʤʘʥʥʷʤ ʦʨʛʘʥʽʯʥʦʶ 

ʨʝʯʦʚʠʥʦʶ ʪʘ ˇʨʫʥʪʦʚʠʤʠ ʤʽʥʝʨʘʣʘʤʠ. ʋ ʨʦʟʧʦʜʽʣʽ ʢʫʧʨʫʤʫ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤʫ 

ʧʨʦʬʽʣʽ ˇʨʫʥʪʽʚ ʚʽʜʤʽʯʝʥʦ ʧʝʚʥʝ ʟʙʘʛʘʯʝʥʥʷ ʤʝʪʘʣʦʤ ʥʠʞʥʽʭ ʛʦʨʠʟʦʥʪʽʚ. 

ʅʽʢʦʣ. ɺʤʽʩʪ ʦʙʤʽʥʥʦʛʦ ʥʽʢʦʣʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ ʨʷʜʫ ʯʦʨʥʦʟʝʤʠ-ʪʝʤʥʦ-ʩʽʨʽ 

ʣʽʩʦʚʽ, ʟʘʧʣʘʚʥʽ ʣʫʯʥʽ-ʟʘʧʣʘʚʥʽ ï ʣʫʯʥʦ-ʙʦʣʦʪʥʽ. ʄʦʜʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʫ 

ʜʣʷ ʯʦʨʥʦʟʝʤʽʚ ʩʢʣʘʜʘʻ 0,085-0,13ʤʢʛ/ʛ, ʪʝʤʥʦ-ʩʽʨʠʭ ʣʽʩʦʚʠʭ ï 0,16-0,21 ʤʢʛ/ʛ, 

ʟʘʧʣʘʚʥʠʭ ʣʫʯʥʠʭ ï 0,20-0,25ʤʢʛ/ʛ, ʟʘʧʣʘʚʥʠʭ ʣʫʯʥʦ-ʙʦʣʦʪʥʠʭ-0,20-025 ʤʢʛ/ʛ 

ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ. ɺ ʮʴʦʤʫ ʞ ʥʘʧʨʷʤʢʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʽ ʚʽʜʥʦʩʥʠʭ 

ʢʦʥʮʝʥʪʨʘʮʽʡ ʝʣʝʤʝʥʪʫ ʚʽʜ 0,2-0,4% ʚ ʯʦʨʥʦʟʝʤʘʭ ʜʦ 1,0-1,5% ï ʚ ʣʫʯʥʦ-

ʙʦʣʦʪʥʠʭ. ɺ ʘʚʪʦʤʦʨʬʥʠʭ ʯʦʨʥʦʟʝʤʘʭ ʚʤʽʩʪ ʦʙʤʽʥʥʠʭ ʬʦʨʤ ʥʽʢʦʣʫ ʧʦʩʪʫʧʦʚʦ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʟ ʛʣʠʙʠʥʦʶ ʽ ʜʦʩʷʛʘʻ ʤʘʢʩʠʤʫʤʫ ʫ ˇʨʫʥʪʦʪʚʽʨʥʽʡ ʧʦʨʦʜʽ. ʋ ʙʽʣʴʰ 

ʚʠʣʫʛʦʚʘʥʠʭ ʪʝʤʥʦ-ʩʽʨʠʭ ʣʽʩʦʚʠʭ ˇʨʫʥʪʘʭ ʇʩʝʣʴʩʴʢʦ-ɺʦʨʩʢʣʷʥʩʴʢʦʛʦ ʤʝʞʠʨʽʯ-

ʯʷ ʚʽʜʤʽʯʝʥʦ ʧʝʚʥʝ ʟʙʽʣʴʰʝʥʥʷ ʝʣʝʤʝʥʪʫ ʚ ʛʦʨʠʟʦʥʪʽ ɸ2ɺ. ɹʽʣʴʰ ʢʦʥʪʨʘʩʪʥʦ ʨʦ-

ʟʧʦʜʽʣʷʻʪʴʩʷ ʦʙʤʽʥʥʠʡ ʥʽʢʦʣ ʚ ʟʘʧʣʘʚʥʠʭ ˇʨʫʥʪʘʭ, ʚ ʷʢʠʭ ʥʠʞʥʽ ʛʝʥʝʪʠʯʥʽ ʛʦʨʠ-

ʟʦʥʪʠ ʟʙʘʛʘʯʝʥʽ ʥʽʢʦʣʝʤ ʫ 3-3,5 ʨʘʟʠ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʦʨʠʟʦʥʪʦʤ ɸ. ʅʝʟʥʘʯʥʘ ʢʽ-

ʣʴʢʽʩʪʴ ʦʙʤʽʥʥʦʛʦ ʥʽʢʦʣʫ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʝʣʝʤʝʥʪ ʤʽʮʥʦ ʫʪʨʠʤʫʻʪʴʩʷ ˇʨʫ-

ʥʪʦʚʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʟʦʢʨʝʤʘ ʦʨʛʘʥʽʯʥʦʶ ʨʝʯʦʚʠʥʦʶ [3]. 

ʊʘʙʣʠʮʷ 1. 

ɺʤʽʩʪ ʪʘ ʨʦʟʧʦʜʽʣ ʦʙʤʽʥʥʠʭ ʬʦʨʤ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʚ ʣʽʩʦʩʪʝʧʦʚʠʭ 

ˇʨʫʥʪʘʭ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʤʢʛ/ʛ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ, 50 ʧʨʦʙ 
ɻʝʥʝʪʠʯʥʽ 

ʛʦʨʠʟʦʥʪʠ 

ɽʣʝʤʝʥʪʠ 

ʉu N ̔ Co Cd Zn Pb 

ʏʦʨʥʦʟʝʤʠ 

A 0.025 0.085 0.021 - 0.13 0.16 

B 0.021 0.10 - - 0.11 0.10 

CK 0.042 0.12 0.025 0.0051 0.12 0.21 

ʊʝʤʥʦ-ʩʽʨʽ ʣʽʩʦʚʽ ʛʨʫʥʪʠ 

ɸ1 0,020 0,21 0,01 0,0080 0,32 0,17 

ɸ1ɸ2 0,019 0,20 - - 0,19 0,50 

ɸ2ɺ 0,040 0,23 0,040 - 0,51 0,16 

ʉʂ 0,060 0,14 0,025 - 0,21 0,21 

ɿʘʧʣʘʚʥʽ ʣʫʯʥʽ ʛʨʫʥʪʠ 

ɸ 0,050 0,22 0,051 0,022 0,20 0,18 

ɺgl 0,061 0,28 0,050 0,019 0,26 0,18 

ʉgl 0,18 0,75 0,066 0,049 0,042 0,52 

ɿʘʧʣʘʚʥʽ ʣʫʯʥʦ-ʙʦʣʦʪʥʽ ʛʨʫʥʪʠ 

ɸ 0,090 0,21 0,10 0,030 0,24 0,63 

ɺ 0,17 0,29 0,10 0,30 0,39 0,58 

ʉ 0,29 0,63 0,18 0,061 0,29 0,47 

ʇʨʠʤʽʪʢʘ: - ʥʠʞʯʝ ʯʫʪʣʠʚʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ. 
 

ʂʦʙʘʣʴʪ. ʄʦʜʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʦʙʤʽʥʥʦʛʦ ʢʦʙʘʣʴʪʫ ʚ ʛʨʫʧʽ ʘʚʪʦʤʦʨʬʥʠʭ 

ˇʨʫʥʪʽʚ ʩʢʣʘʜʘʻ 0,015-0,025 ʤʢʛ/ʛ ʜʣʷ ʯʦʨʥʦʟʝʤʽʚ ʽ 0,005-0,01 ʤʢʛ/ʛ ʜʣʷ ʪʝʤʥʦ-

ʩʽʨʠʭ ʣʽʩʦʚʠʭ ˇʨʫʥʪʽʚ. ʋ ʨʦʟʧʦʜʽʣʽ ʝʣʝʤʝʥʪʫ ʚ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʧʨʦʬʽʣʽ ʘʚʪʦʤʦʨ-

ʬʥʠʭ ˇʨʫʥʪʽʚ ʚʽʜʤʽʯʘʻʪʴʩʷ ʜʝʷʢʝ ʟʙʽʣʴʰʝʥʥʷ ʡʦʛʦ ʚʤʽʩʪʫ (ʘʙʩʦʣʶʪʥʦʛʦ ʽ ʚʽʜʥʦʩ-

ʥʦʛʦ) ʫ ˇʨʫʥʪʦʫʪʚʦʨʶʶʯʠʭ ʣʝʩʦʚʠʜʥʠʭ ʩʫʛʣʠʥʢʘʭ ʪʘ ʛʫʤʫʩʥʠʭ ʛʦʨʠʟʦʥʪʘʭ. ʅʝ-

ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʢʦʙʘʣʴʪʫ ʫ ʩʢʣʘʜʽ ˇʨʫʥʪʦʚʦʛʦ ʚʙʠʨʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʩʚʽʜʯʠʪʴ ʧʨʦ 
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ʪʝ, ʱʦ ʚʽʥ ʟʥʘʭʦʜʠʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʫ ʩʢʣʘʜʽ ʚʘʞʢʦʨʦʟʯʠʥʥʠʭ ʩʧʦʣʫʢ. ʅʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ʘʚʪʦʤʦʨʬʥʠʭ, ʩʫʧʝʨʘʢʚʘʣʴʥʽ ʟʘʧʣʘʚʥʽ ˇʨʫʥʪʠ ʢʨʘʱʝ ʟʘʙʝʟʧʝʯʝʥʽ ʦʙʤʽʥʥʠʤ 

ʢʦʙʘʣʴʪʦʤ. ʄʦʜʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʫ ʜʣʷ ʣʫʯʥʠʭ ˇʨʫʥʪʽʚ ʩʢʣʘʣʠ 0,04-0,05 

ʤʢʛ/ʛ, ʘ ʜʣʷ ʣʫʯʥʦ-ʙʦʣʦʪʥʠʭ-0,085-0,15 ʤʢʛ/ʛ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ. ɺʽʜʤʽʯʝʥʦ ʥʘʢʦ-

ʧʠʯʝʥʥʷ ʢʦʙʘʣʴʪʫ ʚ ʩʫʧʝʨʘʢʚʘʣʴʥʠʭ ʟʘʧʣʘʚʥʠʭ ˇʨʫʥʪʘʭ. 

ʎʠʥʢ. ʄʦʜʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʦʙʤʽʥʥʦʛʦ ʮʠʥʢʫ ʜʣʷ ʛʫʤʫʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʯʦʨ-

ʥʦʟʝʤʽʚ ʪʘ ʪʝʤʥʦ-cʽʨʠʭ ʣʽʩʦʚʠʭ ˇʨʫʥʪʽʚ ʩʪʘʥʦʚʠʪʴ ʚʽʜʧʦʚʽʜʥʦ 0,11-0,25 ʽ 0,32-

0,41ʤʢʛ/ʛ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ. ɹʽʣʴʰ ʚʠʩʦʢʠʡ ʘʙʩʦʣʶʪʥʠʡ ʚʤʽʩʪ ʮʠʥʢʫ ʚ ʪʝʤʥʦ-

ʩʽʨʠʭ ʣʽʩʦʚʠʭ ˇʨʫʥʪʘʭ ʚʽʜʧʦʚʽʜʘʻ ʽ ʧʽʜʚʠʱʝʥʥʦʤʫ ʚʽʜʥʦʩʥʦʤʫ ʚʤʽʩʪʫ ï 1,0% 

ʧʨʦʪʠ 0,3% ʚ ʯʦʨʥʦʟʝʤʘʭ. ʄʘʙʫʪʴ, ʧʽʜʢʠʩʣʝʥʘ ʨʝʘʢʮʽʷ ʚ cʽʨʠʭ ʣʽʩʦʚʠʭ ˇʨʫʥʪʘʭ 

ʦʙʫʤʦʚʣʶʻ ʢʨʘʱʫ ʨʦʟʯʠʥʥʽʩʪʴ ʮʠʥʢʫ ʽ ʧʦʨʽʚʥʷʥʦ ʣʝʛʢʝ ʚʠʚʽʣʴʥʝʥʥʷ ʡʦʛʦ ʟ ʦʙ-

ʤʽʥʥʠʭ ʧʦʟʠʮʽʡ. ɺ ʛʽʜʨʦʤʦʨʬʥʠʭ ʟʘʧʣʘʚʥʠʭ ˇʨʫʥʪʘʭ ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʫ ʥʝʟʥʘʯ-

ʥʘ ʽ ʧʨʠʙʣʠʟʥʦ ʚʽʜʧʦʚʽʜʘʻ ʡʦʛʦ ʚʤʽʩʪʫ ʚ ʯʦʨʥʦʟʝʤʘʭ-0,20-0,24 ʤʢʛ/ʛ (ʛʦʨʠʟʦʥʪ 

ɸ). ɺ ʥʠʞʥʽʭ ʛʦʨʠʟʦʥʪʘʭ ʚʠʷʚʣʝʥʦ ʥʘʢʦʧʠʯʝʥʥʷ ʮʠʥʢʫ ʜʦ 0,36-0,44 ʤʢʛ/ʛ ʩʫʭʦʾ 

ʨʝʯʦʚʠʥʠ. ʊʘʢʠ ʯʠʥʦʤ, ʦʨʛʘʥʦʛʝʥʥʽ ʛʦʨʠʟʦʥʪʠ ʩʫʧʝʨʘʢʚʘʣʴʥʠʭ ʟʘʧʣʘʚʥʠʭ ˇʨʫʥ-

ʪʽʚ, ʟʙʘʛʘʯʝʥʽ ʤʫʣʠʩʪʦʶ ʨʝʯʦʚʠʥʦʶ, ʤʽʮʥʦ ʟʚôʷʟʫʶʪʴ ʮʝʡ ʤʝʪʘʣ ʽ ʦʙʤʝʞʫʶʪʴ 

ʡʦʛʦ ʨʫʭʣʠʚʽʩʪʴ. 

ʂʘʜʤʽʡ. ɺ ʘʚʪʦʤʦʨʬʥʠʭ ˇʨʫʥʪʘʭ ʦʙʤʽʥʥʠʡ ʢʘʜʤʽʡ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʘʣʽʡ ʢʽ-

ʣʴʢʦʩʪʽ. ʏʦʨʥʦʟʝʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘʢʦʧʠʯʝʥʥʷʤ ʝʣʝʤʝʥʪʫ ʚ ʥʠʞʥʽʭ ˇʨʫʥ-

ʪʦʚʠʭ ʛʦʨʠʟʦʥʪʘʭ, ʜʝ ʡʦʛʦ ʚʤʽʩʪ ʤʘʢʩʠʤʘʣʴʥʠʡ-0,004-0,005 ʤʢʛ/ʛ. ɺ ʪʝʤʥʦ-ʩʽʨʠʭ 

ˇʨʫʥʪʘʭ ʢʘʜʤʽʡ ʩʢʦʥʮʝʥʪʨʦʚʘʥʠʡ ʚ ʦʩʥʦʚʥʦʤʫ ʚ ʛʫʤʫʩʥʠʭ ʛʦʨʠʟʦʥʪʘʭ ï 0,008-

0,015 ʤʢʛ/ʛ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ. ʋ ʛʽʜʨʦʤʦʨʬʥʠʭ ʟʘʧʣʘʚʥʠʭ ˇʨʫʥʪʘʭ ʚʤʽʩʪ ʝʣʝʤʝʥʪʫ 

ʧʦʤʽʪʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʜʦʩʷʛʘʶʯʠ ʤʘʢʩʠʤʫʤʫ ʚ ˇʨʫʥʪʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʧʦʨʦʜʘʭ-

0,042-0,061 ʤʢʛ/ʛ. ɻʦʣʦʚʥʠʡ ʯʠʥʥʠʢ, ʱʦ ʚʠʟʥʘʯʘʻ ʚʤʽʩʪ ʢʘʜʤʽʶ ʚ ˇʨʫʥʪʘʭ ʻ ʭʽʤʽ-

ʯʥʠʡ ʩʢʣʘʜ ˇʨʫʥʪʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʧʦʨʽʜ. ʇʨʠ ʨʫʡʥʫʚʘʥʥʽ ʧʦʨʽʜ ʽʦʥʠ ʢʘʜʤʽʶ ʬʽ-

ʢʩʫʶʪʴʩʷ ʽ ʫʪʨʠʤʫʶʪʴʩʷ ʛʣʠʥʠʩʪʦʶ ʯʘʩʪʠʥʦʶ ˇʨʫʥʪʽʚ, ʦʨʛʘʥʽʯʥʦʶ ʨʝʯʦʚʠʥʦʶ, 

ʦʢʩʠʜʘʤʠ ʽ ʛʽʜʨʦʢʩʠʜʘʤʠ ʟʘʣʽʟʘ. ɸʣʝ ʮʝʡ ʝʣʝʤʝʥʪ ʤʦʞʝ ʣʝʛʢʦ ʧʝʨʝʭʦʜʠʪʠ ʫ ʨʦʟ-

ʯʠʥ, ʧʨʠ ʮʴʦʤʫ ʡʦʛʦ ʨʦʟʯʠʥʥʽʩʪʴ ʩʠʣʴʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʝʣʠʯʠʥʠ ʨʅ [3, 4]. 

ʇʣʶʤʙʫʤ. ɺʤʽʩʪ ʧʣʶʤʙʫʤʫ ʚ ˇʨʫʥʪʘʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʡʦʛʦ ʢʽʣʴʢʽʩʪʶ ʚ 

ˇʨʫʥʪʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʧʦʨʦʜʘʭ. ɿʘ ʛʝʦʭʽʤʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʚʽʥ ʙʣʠʟʴʢʠʡ ʜʦ 

ʛʨʫʧʠ ʜʚʦʭʚʘʣʝʥʪʥʠʭ ʣʫʞʥʦʟʝʤʝʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʚʽʥ ʟʜʘʪʥʠʡ ʟʘʤʽʱʫʚʘʪʠ ʷʢ 

ʚ ʦʙʤʽʥʥʠʭ ʧʦʟʠʮʽʷʭ, ʪʘʢ ʽ ʚ ʤʽʥʝʨʘʣʘʭ. ɸʮʝʪʘʪʥʦ-ʘʤʦʥʽʡʥʠʡ ʙʫʬʝʨ ʟ ʨʅ 4,8 ʝʢʩ-

ʪʨʘʛʫʻ ʚ ʯʦʨʥʦʟʝʤʘʭ 0,15-0,30 ʤʢʛ/ʛ ʧʣʶʤʙʫʤʫ, ʱʦ ʩʢʣʘʜʘʻ 0,7-1,5% ʡʦʛʦ ʚʘʣʦ-

ʚʦʛʦ ʚʤʽʩʪʫ. ʊʠʧʦʚʽ ʽ ʚʠʣʫʛʦʚʘʥʽ ʯʦʨʥʦʟʝʤʠ ʧʨʘʚʦʙʝʨʝʞʞʷ ʨ. ʇʩʝʣ ʧʨʠʙʣʠʟʥʦ ʚ 

2-3 ʨʘʟʠ ʤʽʩʪʷʪʴ ʝʣʝʤʝʥʪʫ ʙʽʣʴʰʝ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ ˇʨʫʥʪʘʤʠ ʇʩʝʣʴ-

ʩʴʢʦ-ɺʦʨʩʢʣʷʥʩʴʢʦʛʦ ʤʝʞʠʨʽʯʯʷ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʙʽʣʴʰ ʣʝʛʢʠʤ ʤʝʭʘʥʽʯʥʠʤ 

ʩʢʣʘʜʦʤ ʪʘ ʢʨʘʱʦʶ ʚʠʣʫʛʦʚʘʥʽʩʪʶ ʦʩʪʘʥʥʽʭ. ɺʤʽʩʪ ʝʣʝʤʝʥʪʫ ʚ ʪʝʤʥʦ-ʩʽʨʠʭ ʣʽ-

ʩʦʚʠʭ ˇʨʫʥʪʘʭ ʜʦʨʽʚʥʶʻ ʘʙʦ ʜʝʱʦ ʥʠʞʯʠʡ ʡʦʛʦ ʚʤʽʩʪʫ ʚ ʯʦʨʥʦʟʝʤʘʭ. ʋ ʚʽʜʤʽʯʝ-

ʥʠʭ ʘʚʪʦʤʦʨʬʥʠʭ ˇʨʫʥʪʘʭ ʦʩʥʦʚʥʘ ʢʽʣʴʢʽʩʪʴ ʦʙʤʽʥʥʦʛʦ ʧʣʶʤʙʫʤʫ ʤʽʩʪʠʪʴʩʷ ʚ 

ˇʨʫʥʪʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʣʝʩʫʚʘʪʠʭ ʩʫʛʣʠʥʢʘʭ. ɺ ʟʘʧʣʘʚʥʠʭ ˇʨʫʥʪʘʭ ʢʦʥʮʝʥʪʨʘʮʽʷ 

ʤʝʪʘʣʫ ʟʙʽʣʴʰʫʻʪʴʩʷ. ɺ ʟʘʧʣʘʚʥʠʭ ʣʫʯʥʠʭ ˇʨʫʥʪʘʭ ʚʽʜʤʽʯʝʥʠʡ ʧʝʨʝʨʦʟʧʦʜʽʣ ʡʦ-

ʛʦ ʧʦ ʧʨʦʬʽʣʶ ʟ ʥʘʢʦʧʠʯʝʥʥʷʤ ʚ ˇʨʫʥʪʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʧʦʨʦʜʘʭ, ʜʝ ʢʽʣʴʢʽʩʪʴ 

ʝʣʝʤʝʥʪʫ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 1,0 ʤʢʛ/ʛ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ. ʋ ʙʽʣʴʰ ʟʥʘʯʥʠʭ ʢʽʣʴʢʦʩʪʷʭ 

ʦʙʤʽʥʥʠʡ ʧʣʶʤʙʫʤ ʤʽʩʪʠʪʴʩʷ ʚ ʣʫʯʥʦ-ʙʦʣʦʪʥʠʭ ˇʨʫʥʪʘʭ, ʜʣʷ ʷʢʠʭ ʭʘʨʘʢʪʝʨʥʝ 

ʧʦʚʝʨʭʥʝʚʝ ʥʘʢʦʧʠʯʝʥʥʷ ʤʝʪʘʣʫ. 
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ɺʠʩʥʦʚʢʠ. ɺʠʢʦʥʘʥʽ ʜʦʩʣʽʜʞʝʥʷ ʟʘʩʚʽʜʯʠʣʠ, ʱʦ ʚʤʽʩʪ ʦʙʤʽʥʥʠʭ ʬʦʨʤ ɺʄ 

(ʢʫʧʨʫʤ, ʥʽʢʦʣ, ʢʦʙʘʣʴʪ, ʧʣʶʤʙʫʤ, ʢʘʜʤʽʡ, ʮʠʥʢ) ʫ ʬʦʥʦʚʠʭ ʟʦʥʘʣʴʥʠʭ ʪʘ ʽʥʪʨʘ-

ʟʦʥʘʣʴʥʠʭ ʛʨʫʥʪʘʭ ʣʽʩʦʩʪʝʧʫ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʝʟʥʘʯʥʠʡ ʽ ʢʦʣʠʚʘʻʪʴʩʷ ʫ ʤʝʞʘʭ 

0,0051-0,63 ʤʢʛ/ʛ ʩʫʭʦʾ ʨʝʯʦʚʠʥʠ. ɺʽʜʥʦʩʥʠʡ ʚʤʽʩʪ ʜʦʩʪʫʧʥʠʭ ʜʣʷ ʨʦʩʣʠʥ ʬʦʨʤ 

ɺʄ ʥʝ ʧʝʨʝʚʠʱʫʻ 1,5%. ɼʣʷ ʙʽʣʴʰʦʩʪʽ ʪʠʧʽʚ ˇʨʫʥʪʽʚ ʤʘʢʩʠʤʘʣʴʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ 

ʦʙʤʽʥʥʠʭ ʬʦʨʤ ɺʄ ʧʦʚôʷʟʘʥʽ ʟ ˇʨʫʥʪʦʫʪʚʦʨʶʚʘʣʴʥʠʤʠ ʧʦʨʦʜʘʤʠ. ʆʩʥʦʚʥʘ ʢʽ-

ʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʤʽʮʥʦ ʫʪʨʠʤʫʻʪʴʩʷ ʪʦʥʢʦʜʠʩʧʝʨʩʥʠʤʠ ʪʘ ʦʨʛʘʥʽʯʥʠʤʠ ʢʦʤʧʦ-

ʥʝʥʪʘʤʠ ˇʨʫʥʪʽʚ ʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʘʞʢʦʨʦʟʯʠʥʥʠʤʠ ʩʧʦʣʫʢʘʤʠ. 
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Summary 

O.V. Bova, O.O. Kornʽychuk. Content and Dʽstrʽbutʽon of Exchange Forms 

of Heavy Metals ̔ n the Soʽls of Forest-Steppe of Sumy Regʽon. 
The artʽcle covers the data about the content of exchange forms of heavy metals (HM) ʽn 

dʽfferent types of soʽls of forest-steppe of Sumy regʽon. The dʽstrʽbutʽon of metals ʽn the soʽl profʽle 

and factors that affect fʽxatʽon HM ʽn the soʽl are analyzed. The conducted ʽnvestʽgatʽons allow to 

descrʽbe the characterʽstʽcs of the local soʽl-geochemʽcal background. 

Key words: soʽl, heavy metals, exchange forms of heavy metals, the local soʽl-geochemʽcal 

background. 
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ʆ.ʉ. ɼʘʥʠʣʴʯʝʥʢʦ, ʉ.ʆ. ɻʫʧʘʣʦ 

ʆʎɯʅʂɸ ʇʈʀʈʆɼʅʆɻʆ ʇʆʊɽʅʎɯɸʃʋ ʃɸʅɼʐɸʌʊʅʀʍ ʈɸʁʆʅɯɺ 

ʉʋʄʉʔʂʆɰ ʆɹʃɸʉʊɯ 
 

ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʜʦʩʣʽʜʞʝʥʥʶ ʪʘ ʦʮʽʥʮʽ ʧʨʠʨʦʜʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʣʘʥʜʰʘʬʪʥʠʭ 

ʨʘʡʦʥʽʚ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʋ ʩʪʘʪʪʽ ʚʠʩʚʽʪʣʝʥʦ ʚʠʟʥʘʯʝʥʥʷ ʪʝʨʤʽʥʫ çʧʨʠʨʦʜʥʠʡ ʧʦʪʝʥʮʽʘʣè, 

ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʦ ʤʝʪʦʜʠʢʫ ʧʨʦʚʝʜʝʥʥʷ ʦʮʽʥʢʠ ʧʨʠʨʦʜʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʘ ʚʠʭʽʜʥʫ ʽʥʬʦʨʤʘ-

ʮʽʶ. ɺʝʣʠʯʠʥʫ ʇʇ ʦʮʽʥʝʥʦ ʥʘ ʦʩʥʦʚʽ ʢʣʽʤʘʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʨʽʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ, ʢʦʝʬ̔-

ʮʽʻʥʪʫ ʟʚʦʣʦʞʝʥʥʷ ʪʝʨʠʪʦʨʽʾ, ʩʫʤʠ ʘʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʠʱʝ 10
0
ʉ), ʙʽʦʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽ-

ʘʣʫ, ʩʫʤʽʩʥʦʛʦ ʧʨʦʷʚʫ ʅʇʇ (ʧʽʜʪʦʧʣʝʥʥʷ, ʟʘʪʦʧʣʝʥʥʷ, ʟʩʫʚʠ, ʝʢʟʦʛʝʥʥʽ ʧʨʦʮʝʩʠ, ʝʨʦʜʦʚʘ-

ʥʽʩʪʴ, ʩʫʭʦʚʽʾ, ʛʨʘʜ, ʪʫʤʘʥʠ). ʈʦʟʨʘʭʦʚʘʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʠʨʦʜʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʣʘʥʜʰʘʬʪʥʠʭ 

ʨʘʡʦʥʽʚ ʪʝʨʠʪʦʨʽʾ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʜʘʣʠ ʟʤʦʛʫ ʚʠʦʢʨʝʤʠʪʠ çʥʠʟʴʢʠʡè, çʥʠʞʯʝ ʩʝʨʝʜʥʴʦʛʦè, 

çʩʝʨʝʜʥʽʡè ʪʘ çʚʠʩʦʢʠʡè ʨʽʚʥʽ ʧʨʠʨʦʜʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ. ʋ ʚʠʩʥʦʚʢʫ ʘʚʪʦʨʠ ʧʽʜʢʨʝʩʣʶʶʪʴ, ʱʦ 

ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʧʦʜʘʣʴʰʦʤʫ ʜʦʟʚʦʣʷʪʴ ʩʪʚʦʨʠʪʠ ʚʽʜʧʦʚʽʜʥʫ ʢʘʨʪʦʩʭʝʤʫ ʪʘ ʚʠʜʽ-

ʣʠʪʠ ʘʨʝʘʣʠ ʟ ʨʽʟʥʠʤʠ ʨʽʚʥʷʤʠ ʧʨʠʨʦʜʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʝʨʠʪʦʨʽʾ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʨʠʨʦʜʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʣʘʥʜʰʘʬʪʥʠʡ ʨʘʡʦʥ, ʦʮʽʥʢʘ ʧʨʠʨʦʜʥʦʛʦ ʧʦʪʝʥ-

ʮʽʘʣʫ. 
 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʊʝʨʤʽʥ çʧʦʪʝʥʮʽʘʣè ʧʦʭʦʜʠʪʴ ʚʽʜ ʣʘʪʠʥʩʴʢʦʛʦ 

çpotentialè ʪʘ ʦʟʥʘʯʘʻ ʩʠʣʫ, ʧʨʠʭʦʚʘʥʽ ʤʦʞʣʠʚʦʩʪʽ. ʋ ʰʠʨʦʢʦʤʫ ʨʦʟʫʤʽʥʥʽ ʪʝʨ-

ʤʽʥ ʪʨʘʢʪʫʶʪʴ ʷʢ ʤʦʞʣʠʚʦʩʪʽ, ʥʘʷʚʥʽ ʩʠʣʠ, ʟʘʧʘʩʠ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ 

ʜʣʷ ʙʫʜʴ-ʯʦʛʦ. ʋ ʩʚʦʶ ʯʝʨʛʫ ʧʨʠʨʦʜʥʠʡ ʧʦʪʝʥʮʽʘʣ (ʇʇ) ï ʮʝ ʚʥʫʪʨʽʰʥʽ ʤʦʞʣʠ-
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ʚʦʩʪʽ, ʷʢʽ ʤʘʻ ʣʘʥʜʰʘʬʪ (ʇʊʂ), ʥʘʡʚʘʞʣʠʚʽʰʘ ʚʣʘʩʪʠʚʽʩʪʴ ʷʢ ʣʘʥʜʰʘʬʪʫ ʪʘʢ ʽ 

ʨʝʛʽʦʥʘʣʴʥʠʭ ʣʘʥʜʰʘʬʪʥʠʭ ʩʪʨʫʢʪʫʨ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʣʘʥʜʰʘʬʪʥʠʭ ʨʘʡʦʥʽʚ ʻ ʥʘʜʟʚʠʯʘʡʥʦ 

ʘʢʪʫʘʣʴʥʠʤ, ʪʦʤʫ ʱʦ ʢʦʞʥʠʡ ʣʘʥʜʰʘʬʪʥʠʡ ʨʘʡʦʥ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʝʚʥʠʡ ʧʨʠʨʦ-

ʜʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʦʩʦʙʣʠʚʠʡ ʭʘʨʘʢʪʝʨ ʢʦʞʥʦʛʦ ʨʝʛʽʦʥʫ, ʭʘʨʘʢʪʝʨʠ-

ʟʫʻ ʚʥʫʪʨʽʰʥʽ ʨʝʛʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ ʨʘʡʦʥʫ ʽ ʷʢʽ ʬʫʥʢʮʽʾ ʜʘʥʠʡ ʨʘʡʦʥ ʤʦʞʝ 

ʚʠʢʦʥʫʚʘʪʠ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʪʝʨʠʪʦʨʽʷ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʝ ʻ ʚʠʢʣʶʯʝʥʥʷʤ ʽ 

ʚʘʞʣʠʚʦ ʨʦʟʛʣʷʥʫʪʠ ʪʘ ʦʮʽʥʠʪʠ ʧʨʠʨʦʜʥʠʡ ʧʦʪʝʥʮʽʘʣ ʣʘʥʜʰʘʬʪʥʠʭ ʨʘʡʦʥʽʚ, ʪʘʢ 

ʷʢ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘʢʦʛʦ ʨʦʜʫ ʥʝ ʧʨʦʚʦʜʠʣʠʩʷ. 

ɸʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʊʝʦʨʝʪʠʯʥʝ ʧʽʜˇʨʫʥʪʷ ʜʦʩ-

ʣʽʜʞʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚʠʢʣʘʜʝʥʝ ʚ ʧʨʘʮʷʭ ʄ.ʆ. ʉʦʣʥʮʝʚʘ, ʇ.ɻ. ʐʠ-

ʱʝʥʢʘ, ʄ.ɼ. ɻʨʦʜʟʠʥʩʴʢʦʛʦ [10, 5, 12]. ʄʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʫ ʧʨʘʮʷʭ 

ɺ.ɸ. ɹʘʨʘʥʦʚʩʴʢʦʛʦ, ʖ.ɸ. ʆʣʽʰʝʚʩʴʢʦʾ, ɯ.ʂ. ʅʝʩʪʝʨʯʫʢ [4, 9, 8]. ɯʩʥʫʻ ʙʘʛʘʪʦ ʚʠ-

ʟʥʘʯʝʥʴ ʮʴʦʛʦ ʪʝʨʤʽʥʫ. ʇʽʜ çʧʨʠʨʦʜʥʠʤ ʧʦʪʝʥʮʽʘʣʦʤè ʨʦʟʫʤʽʻʤʦ ʚʥʫʪʨʽʰʥʶ 

ʧʨʠʨʦʜʥʫ ʚʣʘʩʪʠʚʽʩʪʴ ʣʘʥʜʰʘʬʪʫ (ʇʊʂ), ʷʢʫ ʚʽʥ ʤʘʻ ʩʪʦʩʦʚʥʦ ʙʫʜʴ-ʷʢʦʾ ʬʫʥʢ-

ʮʽʾ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʦʛʦ, ʚʠʢʦʥʫʻ ʚʽʥ ʾʾ ʚ ʮʝʡ ʯʘʩ ʯʠ ʥʽ [5]. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʟʜʽʡʩʥʠʪʠ ʦʮʽʥʢʫ ʧʨʠʨʦʜʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʣʘʥʜʰʘʬʪ-

ʥʠʭ ʨʘʡʦʥʽʚ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʇʨʠʨʦʜʥʠʡ ʧʦʪʝʥʮʽʘʣ ʩʝʨʝʜʦʚʠʱʘ ʞʠʪʪʻ-

ʜʽʷʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʘʥʘʣʽʟʫʚʘʚʩʷ ʥʘ ʦʩʥʦʚʽ ʦʮʽʥʶʚʘʥʥʷ ʢʣʽʤʘʪʠʯʥʠʭ ʜʘʥʠʭ, 

ʩʪʫʧʝʥʶ ʫʨʘʞʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʥʝʩʧʨʠʷʪʣʠʚʠʤʠ ʧʨʠʨʦʜʥʠʤʠ ʧʨʦʮʝʩʘʤʠ (ʅʇʇ). 

ɺʘʞʣʠʚʝ ʤʽʩʮʝ ʥʘʣʝʞʠʪʴ ʢʣʽʤʘʪʫ, ʘ ʩʘʤʝ ʪʝʧʣʦ- ʪʘ ʚʦʣʦʛʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʪʝʨʠ-

ʪʦʨʽʾ, ʦʩʢʽʣʴʢʠ ʮʽ ʬʘʢʪʦʨʠ ʤʘʶʪʴ ʙʝʟʧʦʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʽ ʟʫʤʦʚʣʶʶʪʴ ʪʝʨʠʪʦ-

ʨʽʘʣʴʥʫ ʜʠʬʝʨʝʥʮʽʘʮʽʶ ʽʥʰʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʟʦʢʨʝʤʘ ʙʽʦʣʦʛʽʯʥʠʭ. ʊʘʢʦʞ ʜʦʩʠʪʴ 

ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʻ ʩʪʠʭʽʡʥʽ ʧʨʠʨʦʜʥʽ ʧʨʦʮʝʩʠ, ʷʢʽ ʫʩʢʣʘʜʥʶʶʪʴ ʧʨʠʨʦʜʦʢʦ-

ʨʠʩʪʫʚʘʥʥʷ ʽ ʥʝʨʽʜʢʦ ʚʠʩʪʫʧʘʶʪʴ ʣʽʤʽʪʫʶʯʠʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʩʧʦʨʫʜʞʝʥʥʽ ʧʨʦ-

ʤʠʩʣʦʚʠʭ ʪʘ ʞʠʪʣʦʚʠʭ ʦʙôʻʢʪʽʚ, ʧʨʦʢʣʘʜʘʥʥʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʰʣʷʭʽʚ, ʨʦʟʨʦʙʮʽ 

ʨʦʜʦʚʠʱ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʪʘ ʽʥ. 

ʇʨʠʨʦʜʥʠʡ ʧʦʪʝʥʮʽʘʣ ʣʘʥʜʰʘʬʪʥʠʭ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʩʪʨʫʢʪʫʨ (ʣʘʥʜʰʘʬʪ-

ʥʠʭ ʨʘʡʦʥʽʚ) ʙʫʣʦ ʨʦʟʨʘʭʦʚʘʥʦ ʟʛʽʜʥʦ ʤʝʪʦʜʠʢʠ, ʦʧʠʩʘʥʦʾ ʫ ʧʨʘʮʷʭ ʖ.ɸ. ʆʣʽ-

ʰʝʚʩʴʢʦʾ ʪʘ ɯ.ʂ. ʅʝʩʪʝʨʯʫʢ [9,8]. ɺʝʣʠʯʠʥʫ ʇʇ ʦʮʽʥʝʥʦ ʥʘ ʦʩʥʦʚʽ ʢʣʽʤʘʪʠʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ (ʨʽʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ, ʢʦʝʬʽʮʽʻʥʪʫ ʟʚʦʣʦʞʝʥʥʷ ʪʝʨʠʪʦʨʽʾ, ʩʫʤʠ ʘʢ-

ʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʠʱʝ 10
0
ʉ), ʙʽʦʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʩʫʤʽʩʥʦʛʦ ʧʨʦʷʚʫ ʅʇʇ 

(ʧʽʜʪʦʧʣʝʥʥʷ, ʟʘʪʦʧʣʝʥʥʷ, ʟʩʫʚʠ, ʝʢʟʦʛʝʥʥʽ ʧʨʦʮʝʩʠ, ʝʨʦʜʦʚʘʥʽʩʪʴ, ʩʫʭʦʚʽʾ, ʛʨʘʜ, 

ʪʫʤʘʥʠ) ʪʘ ʦʙʯʠʩʣʝʥʦ ʟʘ ʬʦʨʤʫʣʦʶ (1): 

ʇʇ = ʈ+ʊ+ʂʟʚ+ɹʧ ï (ʅʇʇ)   (1) 
ʜʝ ʈ ï ʨʽʯʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ, ʊ ï ʩʫʤʘ ʘʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʠʱʝ 10

0
ʉ, ʂʟʚ ï ʢʦʝʬʽʮʽʻʥʪ ʟʚʦ-

ʣʦʞʝʥʦʩʪʽ, ɹʧ ï ʙʽʦʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʅʇʇ ï ʥʝʩʧʨʠʷʪʣʠʚʽ ʧʨʠʨʦʜʥʽ ʧʨʦʮʝʩʠ, ʇʇ ï ʧʨʠʨʦʜ-

ʥʠʡ ʧʦʪʝʥʮʽʘʣ. 

ʆʩʢʽʣʴʢʠ ʧʦʢʘʟʥʠʢʠ ʤʘʶʪʴ ʨʽʟʥʫ ʨʦʟʤʽʨʥʽʩʪʴ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʾʭ ʥʦʨʤʘʣʽʟʘ-

ʮʽʶ ʟʘ ʬʦʨʤʫʣʦʶ (2). 

ὣ
 

 
      (2) 

ʜʝ ʍ̔ ï ʥʝʥʦʨʤʘʣʽʟʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ;̔ Xi
min 
ï ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ;̔ 

Xi
max

 ï ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ;̔ Yi ï ʥʦʨʤʘʣʽʟʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ .̔ 
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ɺʠʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʇʇ ʣʘʥʜʰʘʬʪʥʠʭ ʨʘʡʦʥʽʚ ʪʝʨʠʪʦʨʽʾ 

ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʦʪʨʠʤʘʥʘ ʟ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ: ʨʽʯʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ, 

ʩʫʤʠ ʘʢʪʠʚʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚʠʱʝ 10
0
ʉ [2], ʩʫʤʘʨʥʝ ʚʠʧʘʨʦʚʫʚʘʥʥʷ [11], ʙʽʦʪʠʯ-

ʥʠʡ ʧʦʢʘʟʥʠʢ [4], ʅʇʇ (ʟʩʫʚʠ, ʧʽʜʪʦʧʣʝʥʥʷ, ʟʘʪʦʧʣʝʥʥʷ) [6], ʫʨʘʞʝʥʽʩʪʴ ʝʢʟʦ-

ʛʝʥʥʠʤʠ ʛʝʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ [1], ʝʨʦʜʦʚʘʥʽʩʪʴ ˇʨʫʥʪʽʚ [2], ʩʫʭʦʚʽʾ, ʛʨʘʜ, 

ʪʫʤʘʥ [3]. 

ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʩʭʝʤʫ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʨʘʡʦ-

ʥʫʚʘʥʥʷ, ʨʦʟʨʦʙʣʝʥʫ ʆ.ʄ. ʄʘʨʠʥʠʯʝʤ ʪʘ ʇ.ɻ. ʐʠʱʝʥʢʦʤ ʪʘ ʜʦʧʦʚʥʝʥʫ ɺ.ɺ. 

ʋʜʦʚʠʯʝʥʢʦ [7]. ʇʇ ʦʮʽʥʶʚʘʚʩʷ ʚ ʤʝʞʘʭ ʢʦʞʥʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʘʡʦʥʫ ʪʝʨʠ-

ʪʦʨʽʾ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʈʦʟʨʘʭʦʚʘʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʠʨʦʜʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʢʦʣʠʚʘʣʠʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 

0,54 ʜʦ 2,68. ʆʧʠʨʘʶʯʠʩʴ ʥʘ ʰʢʘʣʫ, ʟʘʧʨʦʧʦʥʦʚʘʥʫ ɯ.ʂ. ʅʝʩʪʝʨʯʫʢ [8] ʚʠʜʽʣʝʥʦ 

ʪʘʢʽ ʨʽʚʥʽ ʧʨʠʨʦʜʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ: ʥʠʟʴʢʠʡ (<0,95), ʥʠʞʯʝ ʩʝʨʝʜʥʴʦʛʦ (0,96-

1,50), ʩʝʨʝʜʥʽʡ (1,51-2,00) ʽ ʚʠʩʦʢʠʡ (>2,01). 

ʅʠʟʴʢʠʡ ʨʽʚʝʥʴ ʧʨʠʨʦʜʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ (<0,95) ʭʘʨʘʢʪʝʨʥʠʡ ʪʨʴʦʤ ʣʘʥʜ-

ʰʘʬʪʥʠʤ ʨʘʡʦʥʘʤ: ʃʠʧʦʚʦʜʦʣʠʥʩʴʢʦ-ʅʝʜʨʠʛʘʡʣʽʚʩʴʢʦʤʫ ʜʘʚʥʴʦ-

ʣʴʦʜʦʚʠʢʦʚʦʤʫ ʫʚʘʣʠʩʪʦ-ʙʘʣʢʦʚʦʤʫ ʨʘʡʦʥʫ, ʃʝʙʝʜʠʥʩʴʢʦ-ɿʽʥʴʢʽʚʩʴʢʦʤʫ ʧʦʣʦ-

ʛʦ-ʭʚʠʣʷʩʪʦʤʫ ʪʝʨʘʩʦʚʘʥʦʤʫ ʪʘ ʇʩʝʣʴʩʴʢʦ-ɺʦʨʩʢʣʠʥʩʴʢʦʤʫ ʧʦʟʘʣʴʦʜʦʚʠʢʦʚʦʤʫ 

ʧʽʜʚʠʱʝʥʦʤʫ ʩʠʣʴʥʦʨʦʟʯʣʝʥʦʚʘʥʦʤʫ ʨʘʡʦʥʫ. ɼʣʷ ʜʘʥʠʭ ʨʝʛʽʦʥʽʚ ʭʘʨʘʢʪʝʨʥʽ ʥʠ-

ʟʴʢʽ ʧʦʢʘʟʥʠʢʠ ʙʽʦʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʢʣʽʤʘʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʪʘʢʽ ʷʢ ʦʧʘʜʠ ʪʘ 

ʢʦʝʬʽʮʽʻʥʪ ʟʚʦʣʦʞʝʥʦʩʪʽ (ʤʽʥʽʤʫʤ ʦʧʘʜʽʚ 546 ʤʤ ʦʪʨʠʤʫʻ ʃʝʙʝʜʠʥʩʴʢʦ-

ɿʽʥʴʢʽʚʩʴʢʠʡ ʣʘʥʜʰʘʬʪʥʠʡ ʨʘʡʦʥ). ɿʘ ʨʘʭʫʥʦʢ ʪʦʛʦ, ʱʦ ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʦʰʠʨʝʥʽ 

ʥʝʩʧʨʠʷʪʣʠʚʽ ʧʨʠʨʦʜʥʽ ʧʨʦʮʝʩʠ, ʪʘʢʽ ʷʢ ʟʩʫʚʠ (ʤʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ 17 ʧʨʠʧʘ-

ʜʘʻ ʥʘ ʇʩʝʣʴʩʴʢʦ-ɺʦʨʩʢʣʠʥʩʴʢʠʡ ʣʘʥʜʰʘʬʪʥʠʡ ʨʘʡʦʥ), ʝʨʦʜʦʚʘʥʽʩʪʴ ʛʨʫʥʪʽʚ 

(ʤʘʢʩʠʤʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ 60% ʪʠʧʦʚʠʡ ʜʣʷ ʇʩʝʣʴʩʴʢʦ-ɺʦʨʩʢʣʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ, 

40% ï ʜʣʷ ʃʝʙʝʜʠʥʩʴʢʦ-ɿʽʥʴʢʽʚʩʴʢʦʛʦ ʽ ʃʠʧʦʚʦʜʦʣʠʥʩʴʢʦ-ʅʝʜʨʠʛʘʡʣʽʚʩʴʢʦʛʦ) 

ʪʘ ʩʫʭʦʚʽʾ (9 ʜʥʽʚ ʥʘ ʨʽʢ ʧʘʥʫʶʪʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʃʝʙʝʜʠʥʩʴʢʦ-ɿʽʥʴʢʽʚʩʴʢʦʛʦ ʣʘʥʜ-

ʰʘʬʪʥʦʛʦ ʨʘʡʦʥʫ) ʨʽʚʝʥʴ ʧʨʠʨʦʜʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʥʠʟʴʢʠʤ: ʃʝʙʝʜʠʥʩʴʢʦ-

ɿʽʥʴʢʽʚʩʴʢʠʡ ʧʦʣʦʛʦ-ʭʚʠʣʷʩʪʠʡ ʪʝʨʘʩʦʚʘʥʠʡ ʣʘʥʜʰʘʬʪʥʠʡ ʨʘʡʦʥ ï 0,54 (ʤʽʥʽ-

ʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ), ʃʠʧʦʚʦʜʦʣʠʥʩʴʢʦ-ʅʝʜʨʠʛʘʡʣʽʚʩʴʢʠʡ ʜʘʚʥʴʦ-ʣʴʦʜʦʚʠʢʦʚʠʡ 

ʫʚʘʣʠʩʪʦ-ʙʘʣʢʦʚʠʡ ʨʘʡʦʥ ï 0,73, ʇʩʝʣʴʩʴʢʦ-ɺʦʨʩʢʣʠʥʩʴʢʠʡ ʧʦʟʘʣʴʦʜʦʚʠʢʦʚʠʡ 

ʧʽʜʚʠʱʝʥʠʡ ʩʠʣʴʥʦ-ʨʦʟʯʣʝʥʦʚʘʥʠʡ ʨʘʡʦʥ ï 0,79. 

ʈʽʚʝʥʴ ʥʠʞʯʝ ʩʝʨʝʜʥʴʦʛʦ (0,96-1,50) ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ 3-ʭ ʨʘʡʦʥʽʚ: ʇʨʠ-

ʩʝʡʤʩʴʢʦʛʦ ʪʝʨʘʩʦʚʦʛʦ ʩʣʘʙʢʦ ʨʦʟʯʣʝʥʦʚʘʥʦʛʦ ʨʘʡʦʥʫ, ɿʘʚʦʨʩʢʣʠʥʩʴʢʦʛʦ ʪʝʨʘ-

ʩʦʚʦʛʦ ʧʦʣʦʛʦʭʚʠʣʷʩʪʦʛʦ ʨʦʟʯʣʝʥʦʚʘʥʦʛʦ ʨʘʡʦʥʫ, ɺʠʨʩʴʢʦʛʦ ʣʴʦʜʦʚʠʢʦʚʦ-

ʧʝʨʠʛʣʷʮʽʘʣʴʥʦʛʦ ʨʦʟʯʣʝʥʦʚʘʥʦʛʦ ʣʘʥʜʰʘʬʪʥʠʭ ʨʘʡʦʥʽʚ. ʅʦʨʤʘʣʽʟʦʚʘʥʽ ʧʦʢʘʟ-

ʥʠʢʠ ʚʠʱʽ, ʥʽʞ ʫ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʽʚʥʷ, ʦʩʦʙʣʠʚʦ ʷʢʱʦ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʢʣʽʤʘʪʠʯʥʽ 

ʧʦʢʘʟʥʠʢʠ (ʤʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʪʝʧʣʘ ʦʪʨʠʤʫʻ ɿʘʚʦʨʩʢʣʠʥʩʴʢʠʡ ʣʘʥʜʰʘʬʪ-

ʥʠʡ ʨʘʡʦʥ, ʘ ʤʽʥʽʤʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʢʦʝʬʽʮʽʻʥʪʫ ʟʚʦʣʦʞʝʥʦʩʪʽ ʧʨʠʧʘʜʘʶʪʴ ʥʘ 

ʇʨʠʩʝʡʤʩʴʢʠʡ ʣʘʥʜʰʘʬʪʥʠʡ ʨʘʡʦʥ). ɺʠʩʦʢʠʡ ʧʦʢʘʟʥʠʢ ʙʽʦʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʤʘʻ ʇʨʠʩʝʡʤʩʴʢʠʡ ʣʘʥʜʰʘʬʪʥʠʡ ʨʘʡʦʥ. ʅʝʩʧʨʠʷʪʣʠʚʽ ʧʨʠʨʦʜʥʽ ʧʨʦʮʝʩʠ ʧʝʨʝ-

ʚʘʞʘʶʪʴ, ʪʘʢʽ ʷʢ, ʟʘʪʦʧʣʝʥʥʷ (ʣʽʜʠʨʫʻ ɺʠʨʩʴʢʠʡ ʣʘʥʜʰʘʬʪʥʠʡ ʨʘʡʦʥ), ʧʽʜʪʦʧ-

ʣʝʥʥʷ (ʤʘʢʩʠʤʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʧʨʠʧʘʜʘʻ ʥʘ ɿʘʚʦʨʩʢʣʠʥʩʴʢʠʡ ʨʘʡʦʥ), ʫʨʘʞʝ-

ʥʽʩʪʴ ʝʢʟʦʛʝʥʥʠʤʠ ʛʝʦʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ (35% ʧʣʦʱʽ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ɺʠʨʩʴ-

ʢʦʛʦ ʪʘ ʇʨʠʩʝʡʤʩʴʢʦʛʦ ʣʘʥʜʰʘʬʪʥʠʭ ʨʘʡʦʥʽʚ), ʛʨʘʜ (ɺʠʨʩʴʢʠʡ ʪʘ ɿʘʚʦʨʩʢʣʠʥ-



ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʉʫʤɼʇʋ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ  

24 

 

ʩʴʢʠʡ ʣʘʥʜʰʘʬʪʥʽ ʨʘʡʦʥʠ ʧʦʪʝʨʧʘʶʪʴ ʚʽʜ ʜʘʥʦʛʦ ʥʝʩʧʨʠʷʪʣʠʚʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʧʨʦʮʝʩʫ). ʇʦʢʘʟʥʠʢʠ ʧʨʠʨʦʜʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʜʣʷ ʇʨʠʩʝʡʤʩʴʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ 

ʨʘʡʦʥʫ ʩʪʘʥʦʚʣʷʪʴ 0,97, ʜʣʷ ɿʘʚʦʨʩʢʣʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ï 1,31, ɺʠʨʩʴʢʦʛʦ ʣʘʥʜ-

ʰʘʬʪʥʦʛʦ ʨʘʡʦʥʫ ï 1,34. 

ʉʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʧʨʠʨʦʜʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ (1,51-2,00) ʤʘʻ ʣʠʰʝ ʦʜʠʥ ʣʘʥʜ-

ʰʘʬʪʥʠʡ ʨʘʡʦʥ ï ɽʩʤʘʥʴ-ʂʣʝʚʝʥʩʴʢʠʡ ʣʴʦʜʦʚʠʢʦʚʠʡ ʨʦʟʯʣʝʥʦʚʘʥʠʡ ʨʘʡʦʥ, ʫ 

ʷʢʦʛʦ ʩʝʨʝʜ ʢʣʽʤʘʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʣʽʜʠʨʫʶʪʴ ʦʧʘʜʠ ï 600 ʤʤ ʥʘ ʨʽʢ, ʪʘ ʙʽʦʪʠ-

ʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ï 0,8. ɿʘ ʨʘʭʫʥʦʢ ʥʝʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʨʠʨʦʜʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʚʘʨʪʦ ʚʠʦʢʨʝʤʠʪʠ ʝʨʦʟʽʶ ˇʨʫʥʪʽʚ (40%) ʪʘ ʪʫʤʘʥʠ (60 ʜʥʽʚ 

ʥʘ ʨʽʢ), ʧʨʠʨʦʜʥʠʡ ʧʦʪʝʥʮʽʘʣ ɽʩʤʘʥʴ-ʂʣʝʚʝʥʩʴʢʦʛʦ ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʘʡʦʥʫ ʤʘʻ 

ʩʝʨʝʜʥʽʡ ʧʦʢʘʟʥʠʢ, ʱʦ ʜʦʨʽʚʥʶʻ 1,85. 

ɺʠʩʦʢʠʡ ʨʽʚʝʥʴ ʧʨʠʨʦʜʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ (>2,01) ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ 3 ʣʘʥʜ-

ʰʘʬʪʥʠʭ ʨʘʡʦʥʽʚ: ɿʥʦʙ-ʅʦʚʛʦʨʦʜʩʴʢʦʛʦ ʤʦʨʝʥʥʦ-ʟʘʥʜʨʦʚʦʛʦ ʩʣʘʙʦ ʜʨʝʥʦʚʘʥʦ-

ʛʦ, ʐʦʩʪʢʠʥʩʴʢʦ-ʗʤʧʽʣʴʩʴʢʦʛʦ ʧʽʜʚʠʱʝʥʦʛʦ ʩʣʘʙʦ-ʨʦʟʯʣʝʥʦʚʘʥʦʛʦ ʪʘ ʉʫʣʴʩʴ-

ʢʦʛʦ ʧʽʜʚʠʱʝʥʦ-ʨʦʟʯʣʝʥʦʚʘʥʦʛʦ. ɿʘ ʢʣʽʤʘʪʠʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʜʘʥʽ ʨʝʛʽʦʥʠ 

ʤʘʶʪʴ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ: ʨʽʯʥʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ (600 ʤʤ ï ɿʥʦʙ-ʅʦʚʛʦʨʦʜʩʴʢʠʡ 

ʨʘʡʦʥ, 598 ʤʤ ï ʉʫʣʴʩʴʢʠʡ), ʢʦʝʬʽʮʽʻʥʪ ʟʚʦʣʦʞʝʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ (ʤʘʢʩʠʤʘʣʴʥʽ 

ʟʥʘʯʝʥʥʷ ʫ ɿʥʦʙ-ʅʦʚʛʦʨʦʜʩʴʢʦʤʫ ʣʘʥʜʰʘʬʪʥʦʤʫ ʨʘʡʦʥʽ ï 1,2 ʪʘ ʐʦʩʪʢʠʥʩʴʢʦ-

ʗʤʧʽʣʴʩʴʢʦʤʫ ï 1,16). ɹʽʦʪʠʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʠʤ 

ʟʥʘʯʝʥʥʷʤ (ɿʥʦʙ-ʅʦʚʛʦʨʦʜʩʴʢʠʡ ʽ ʐʦʩʪʢʠʥʩʴʢʦ-ʗʤʧʽʣʴʩʴʢʠʡ ʣʘʥʜʰʘʬʪʥʽ ʨʘ-

ʡʦʥʠ). ʉʝʨʝʜ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʨʠʨʦʜʥʠʭ ʧʨʦʮʝʩʽʚ ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʣʠʰʝ ʧʽʜʪʦʧ-

ʣʝʥʥʷ (ʤʘʢʩʠʤʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʚʠʷʚʣʝʥʽ ʫ ɿʥʦʙ-ʅʦʚʛʦʨʦʜʩʴʢʦʤʫ ʪʘ ʐʦʩʪʢʠʥʩɹ-

ʢʦ-ʗʤʧʽʣʴʩʴʢʦʤʫ ʣʘʥʜʰʘʬʪʥʠʭ ʨʘʡʦʥʘʭ) ʪʘ ʪʫʤʘʥʠ (60 ʜʥʽʚ ʥʘ ʨʽʢ ʜʦʤʽʥʫʶʪʴ ʫ 

ʚʩʽʭ 3 ʣʘʥʜʰʘʬʪʥʠʭ ʨʘʡʦʥʘʭ). ʆʪʦʞ, ʯʝʨʝʟ ʚʠʩʦʢʽ ʢʣʽʤʘʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʽ ʤʽʥʽ-

ʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʨʠʨʦʜʥʠʭ ʧʨʦʮʝʩʽʚ ʮʽ ʣʘʥʜʰʘʬʪʥʽ ʨʘʡʦʥʠ 

ʤʘʶʪʴ ʚʠʩʦʢʽ ʧʦʢʘʟʥʠʢʠ ʧʨʠʨʦʜʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ: ɿʥʦʙ-ʅʦʚʛʦʨʦʜʩʴʢʠʡ ʣʘʥʜʰʘ-

ʬʪʥʠʡ ʨʘʡʦʥ ï 2,68, ʐʦʩʪʢʠʥʩʴʢʦ-ʗʤʧʽʣʴʩʴʢʠʡ ï 2,14, ʧʦʢʘʟʥʠʢ ʇʇ ʉʫʣʴʩʴʢʦʛʦ 

ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʘʡʦʥʫ 2,07. 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠʨʦʜʥʠʡ ʧʦʪʝʥʮʽʘʣ ï ʮʝ ʚʥʫʪʨʽʰʥʷ ʧʨʠʨʦʜʥʘ 

ʪʘ ʥʘʡʛʦʣʦʚʥʽʰʘ ʚʣʘʩʪʠʚʽʩʪʴ ʣʘʥʜʰʘʬʪʫ. ʇʇ ʦʮʽʥʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʢʣʽʤʘʪʠʯʥʠʭ 

ʜʘʥʠʭ, ʙʽʦʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʘ ʩʪʫʧʝʥʷ ʫʨʘʞʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʥʝʩʧʨʠʷʪʣʠʚʠʤʠ 

ʧʨʠʨʦʜʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. ʈʦʟʨʘʭʦʚʘʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʠʨʦʜʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʣʘʥʜ-

ʰʘʬʪʥʠʭ ʨʘʡʦʥʽʚ ʪʝʨʠʪʦʨʽʾ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʜʘʣʠ ʟʤʦʛʫ ʚʠʦʢʨʝʤʠʪʠ ʥʠʟʴʢʠʡ, 

ʥʠʞʯʝ ʩʝʨʝʜʥʴʦʛʦ, ʩʝʨʝʜʥʽʡ ʪʘ ʚʠʩʦʢʠʡ ʨʽʚʥʽ ʧʨʠʨʦʜʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ, ʱʦ ʚ ʧʦ-

ʜʘʣʴʰʦʤʫ ʜʦʟʚʦʣʷʪʴ ʩʪʚʦʨʠʪʠ ʚʽʜʧʦʚʽʜʥʫ ʢʘʨʪʦʩʭʝʤʫ ʪʘ ʚʠʜʽʣʠʪʠ ʘʨʝʘʣʠ ʟ ʨʽʟ-

ʥʠʤʠ ʨʽʚʥʷʤʠ ʧʨʠʨʦʜʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʝʨʠʪʦʨʽʾ. 
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Summary 

O.S. Danylchenko, S.O. Hupalo. Evaluation of Natural Potential of the 

Landscape Areas of Sumy Region. 
The article is devoted to research and evaluate potential natural landscape areas Sumy 

region. The article deals with the status of the term "natural potential" is visually stylized, the 

methodology of conducting an assessment of the natural potential of the vital information is 

described in detail. The value of NP is estimated based on climate indicators (annual rainfall, the 

coefficient of moistening, the amount of active temperatures above 10
0
C), biotic potential, joint 

manifestation of ANP (flooding, landslides, exogenous processes, erodibility, droughts, hail, fog). 

Estimated indicators of natural potential of landscaped areas of Sumy region made it possible to 

distinguish "low," "below average", "average" and "high" levels of natural potential. In conclusion 

the authors emphasize that the results of research in the future will create a corresponding schemes 

and identify areas with different levels of natural potential of the territory. 

Keywords: natural potential, landscaped area, evaluation of natural potential. 
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ʆ.ʉ. ɼʘʥʠʣʴʯʝʥʢʦ, ɸ.ʉ. ʈʠʙʘʣʴʯʝʥʢʦ 

ʆʎɯʅʂɸ ɻɽʆɽʂʆʃʆɻɯʏʅʆɻʆ ʉʊɸʅʋ ʈɯʏʂʀ ʉʋʄʂʀ 

ɺ ʄɽɾɸʍ ʄɯʉʊɸ ʉʋʄʀ 
 

ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʜʦʩʣʽʜʞʝʥʥʶ ʨʽʯʢʠ ʉʫʤʢʠ ʚ ʤʝʞʘʭ ʤʽʩʪʘ, ʾʾ ʇɿʉ, ʟʘʧʣʘʚʠ ʪʘ 

ʟʤʽʥ, ʷʢʽ ʚʽʜʙʫʣʠʩʷ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ. ʆʩʦʙʣʠʚʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʩʪʘʥʦʚʣʝʥʥʶ ʛʝʦʢʦʣʦʛʽʯ-

ʥʦʛʦ ʩʪʘʥʫ ʨʽʯʢʠ ʉʫʤʢʠ, ʷʢʠʡ ʦʮʽʥʶʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʷʢ çʟʘʜʦʚʽʣʴʥʠʡè ï 82% ʜʦʩʣʽʜʞʝʥʦʾ ʜʽ-

ʣʷʥʢʠ ʪʘ çʥʝʟʘʜʦʚʽʣʴʥʠʡè ï 18%. ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʩʪʚʦʨʝʥʦ ʢʘʨʪʦʩʭʝʤʫ, ʟ 

ʧʦʟʥʘʯʝʥʠʤʠ ʘʨʝʘʣʘʤʠ ʛʝʦʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨʽʯʢʠ. ʋ ʚʠʩʥʦʚʢʫ ʘʚʪʦʨʠ ʧʨʦʧʦʥʫʶʪʴ ʚʦʜʦʦ-

ʭʦʨʦʥʥʽ ʟʘʭʦʜʠ, ʱʦʜʦ ʧʦʢʨʘʱʝʥʥʷ ʩʪʘʥʫ ʨʽʯʢʠ: ʚʠʜʽʣʝʥʥʷ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʚʦʜʦʦʭʦʨʦʥʥʠʭ ʟʦʥ 

ʪʘ ʇɿʉ, ʚʽʜʥʦʚʣʝʥʥʷ ʦʩʪʘʥʥʽʭ ʷʢ ʧʨʠʨʦʜʥʠʭ ʙʽʦʬʽʣʴʪʨʽʚ, ʟʜʽʡʩʥʝʥʥʷ ʨʝʢʦʥʩʪʨʫʢʮʽʶ ʛʽʜʨʦʩ-

ʧʦʨʫʜʠ ʪʘ ʢʘʥʘʣʽʟʦʚʘʥʠʭ ʜʽʣʷʥʦʢ ʨʫʩʣʘ, ʜʽʣʷʥʮʽ ʨʫʩʣʘ ʨʽʯʢʠ, ʾʾ ʟʘʧʣʘʚʽ ʫ ʤʝʞʘʭ ʤʽʩʪʘ ʥʘʜʘʪʠ 

ʩʪʘʪʫʩ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʾ ʪʝʨʠʪʦʨʽʾ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ (ʧʘʨʢʦʚʘ ʟʦʥʘ). 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʝʦʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ, ʨ. ʉʫʤʢʘ, ʦʮʽʥʢʘ ʛʝʦʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ. 
 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʈʽʯʢʘ ʉʫʤʢʘ ï ʮʝ ʢʣʘʩʠʯʥʘ ʤʘʣʘ ʨʽʯʢʘ, ʷʢʘ ʚ ʤʝ-

ʞʘʭ ʤʽʩʪʘ ʉʫʤʠ, ʚ ʫʤʦʚʘʭ ʥʘʜʤʽʨʥʠʭ ʫʨʙʘʥʽʟʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ, ʟʘʟʥʘʻ ʧʦʪʫʞʥʦ-

ʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚ. ɻʝʦʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʨʽʯʢʠ ʚ ʤʝʞʘʭ ʤʽʩʪʘ ʧʦʩʪʽʡʥʦ 

ʧʦʛʽʨʰʫʻʪʴʩʷ, ʨʽʯʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʞʘʭʣʠʚʦʤʫ ʩʪʘʥʽ, ʧʨʦʛʨʝʩʫʶʪʴ ʧʨʦʮʝʩʠ ʟʘ-

ʙʨʫʜʥʝʥʥʷ, ʟʘʤʫʣʝʥʥʷ, ʟʘʨʦʩʪʘʥʥʷ ʪʘ, ʷʢ ʨʝʟʫʣʴʪʘʪ, ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʦʜʦʪʦʢʫ ʥʘ 

ʩʪʽʯʥʫ ʢʘʥʘʚ. ʉʫʤʢʫ ʜʦʩʣʽʜʞʫʚʘʣʦ ʙʘʛʘʪʦ ʚʯʝʥʠʭ ʟ ʨʽʟʥʠʭ ʧʦʟʠʮʽʡ, ʘʣʝ ʥʝ ʜʠʚ-

ʣʷʯʠʩʴ ʥʘ ʦʢʨʝʤʫ ʚʠʚʯʝʥʽʩʪʴ ʨʽʯʢʠ ʪʘ ʾʾ ʙʘʩʝʡʥʫ, ʥʝʜʦʩʪʘʪʥʴʦ ʩʫʯʘʩʥʠʭ ʜʝʪʘʣʴ-
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ʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʩʚʷʯʝʥʠʭ ʩʘʤʝ ʦʮʽʥʮʽ ʛʝʦʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨʽʯʢʠ, ʷʢ ʩʚʦʻ-

ʨʽʜʥʦʛʦ ʯʘʩʦʚʦʛʦ ʟʨʽʟʫ ʝʢʦʫʤʦʚ. 

ʄʝʪʦʜʠʯʥʽ ʧʦʣʦʞʝʥʥʷ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʦʮʽʥʢʠ ʛʝʦʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨʽ-

ʯʢʠ ʉʫʤʢʠ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʪʝʩʪ-ʤʝʪʦʜʠʢʫ [2]. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʚʢʣʶ-

ʯʘʻ 3 ʙʣʦʢʠ: ʦʮʽʥʢʘ ʨʽʯʢʠ ʪʘ ʧʨʠʙʝʨʝʞʥʦʾ ʟʘʭʠʩʥʦʾ ʩʤʫʛʠ (ʇɿʉ), ʦʮʽʥʢʘ ʟʘʧʣʘ-

ʚʠ,ʦʮʽʥʢʘ ʟʤʽʥ, ʱʦ ʩʪʘʣʠʩʷ ʟʘ ʦʩʪʘʥʥʽ 10-15, 25-40 ʽ ʙʽʣʴʰʝ ʨʦʢʽʚ. ʊʝʩʪ ʩʢʣʘʜʘʻʪʴ-

ʩʷ ʟ 26 ʧʠʪʘʥʴ, ʟʘʚʜʷʢʠ ʷʢʠʤ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʥʘʡʙʽʣʴʰ ʜʦʩʪʦʚʽʨʥʫ ʦʮʽʥʢʫ ʧʨʦ 

ʩʪʘʥ ʨʽʯʢʠ, ʇɿʉ ʪʘ ʟʘʧʣʘʚʠ. ʉʪʘʥ ʨʽʯʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʨʽʚʥʷʤʠ: çʜʦʙʨʠʡè, 

çʱʝ.ʜʦʙʨʠʡè, çʟʘʜʦʚʽʣʴʥʠʡè, çʥʝʟʘʜʦʚʽʣʴʥʠʡè, çʚʢʨʘʡ ʚʘʞʢʠʡè. ʇʽʩʣʷ ʦʙʩʪʝʞʝʥ-

ʥʷ ʨʽʯʢʠ ʥʘ ʦʩʥʦʚʽ ʦʮʽʥʢʠ ʧʘʨʘʤʝʪʨʽʚ ʨʽʯʢʠ ʪʘ ʾʾ ʟʘʧʣʘʚʠ, ʩʢʣʘʜʘʻʪʴʩʷ ʘʢʪ ʦʙʩʪʝ-

ʞʝʥʥʷ ʛʝʦʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨʽʯʢʠ, ʛʦʪʫʻʪʴʩʷ ʣʠʩʪ-ʟʚʝʨʥʝʥʥʷ ʜʦ ʦʨʛʘʥʽʚ ʚʣʘʜʠ ʪʘ 

ʝʢʦʣʦʛʽʯʥʦʾ ʧʨʦʢʫʨʘʪʫʨʠ ʱʦʜʦ ʧʦʢʨʘʱʝʥʥʷ ʩʪʘʥʫ ʨʽʯʢʠ. 

ʌʦʨʤʫʣʶʚʘʥʥʷ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʚ ʜʦʩʣʽʜʞʝʥʥʽ 

ʛʝʦʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨʽʯʢʠ ʉʫʤʢʠ ʚ ʤʝʞʘʭ ʤʽʩʪʘ ʉʫʤʠ ʪʘ ʡʦʛʦ ʦʮʽʥʮʽ. 

ɺʠʢʣʘʜ ʤʘʪʝʨʽʘʣʫ. ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʛʝʦʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨʽʯʢʠ ʉʫʤʢʠ 

ʦʙʨʘʥʦ ʥʘʩʪʫʧʥʽ ʪʦʯʢʠ: ˉ 1 (ʟʘ ʂʦʩʽʚʱʠʥʩʴʢʠʤ ʚʦʜʦʩʭʦʚʠʱʝʤ, ʢʘʥʘʣʽʟʦʚʘʥʝ 

ʨʫʩʣʦ), ˉ 2 (ʟʘ ʂʦʩʽʚʱʠʥʩʴʢʠʤ ʚʦʜʦʩʭʦʚʠʱʝʤ 300 ʤ ʥʝ ʢʘʥʘʣʽʟʦʚʘʥʝ ʨʫʩʣʦ), 

ˉ 3 (ʧʦʙʣʠʟʫ ɹʽʣʦʧʽʣʴʩʴʢʦʛʦ ʰʦʩʝ), ˉ 4 (ʚʫʣ. ʂʘʣʽʥʽʥʘ), ˉ 5 (ʚʫʣ. ʍʦʣʦʜʥʦʛʽʨ-

ʩʴʢʘ), ˉ 6 (ʚʫʣ. ʃʫʛʦʚʘ, ʧʦʙʣʠʟʫ ʮʝʥʪʨʘʣʴʥʦʛʦ ʨʠʥʢʫ), ˉ 7 (ʚʫʣ. ɻʦʨʴʢʦʛʦ), ˉ 8 

(ʧʨʦʩʧʝʢʪ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ), ˉ 9 (ʚʫʣ. ʊʨʦʾʮʴʢʘ). 

ɹʣʦʢ ˉ 1. ʐʚʠʜʢʦʩʪʽ ʪʝʯʽʾ. ʅʘʡʙʽʣʴʰʘ ʰʚʠʜʢʽʩʪʴ ʟʘʬʽʢʩʦʚʘʥʘʫ ʪʦʯʮʽ ˉ1 

ï 110 ʩʤ/ʩʝʢ (8 ʙʘʣʽʚ), ʥʘʡʤʝʥʰʘ ʫ ʪʦʯʮʽ ˉ 8 ï 6 ʩʤ/ʩʝʢ (2 ʙʘʣʠ) (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʷ 1 

ʆʮʽʥʢʘ ʨʫʩʣʘ ʨʽʯʢʠ ʪʘ ʇɿʉ 
ʇʘʨʘʤʝʪʨʠ ʨʽʯʢʠ ˉ1 ˉ2 ˉ3 ˉ4 ˉ5 ˉ6 ˉ7 ˉ8 ˉ9 

ʐʚʠʜʢʽʩʪʴ ʪʝʯʽʾ 8 2 8 8 2 8 2 2 2 

ʉʪʘʥ ʨʫʩʣʘ 7 10 7 7 9 9 7 7 9 

ʍʘʨʘʢʪʝʨ ʜʥʘ ïʟʘʤʫʣʝʥʽʩʪʴ 7 4 7 7 7 4 7 7 4 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʽʯʢʦʚʦʾ ʚʦʜʠ 5 5 8 8 5 2 5 5 5 

ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ 4 4 4 4 4 4 4 4 4 

ɿʘʩʤʽʯʝʥʽʩʪʴ ʨʽʯʠʱʘ 9 6 9 9 2 0 9 9 9 

ɺʠʜʦʚʘ ʩʪʨʫʢʪʫʨʘ ʨʦʩʣʠʥʥʦʩʪʽ 2 2 2 2 2 2 2 2 2 

ɿʘʨʦʩʪʘʥʥʷ ʨʽʯʠʱʘ 3 3 5 3 3 5 6 5 3 

ʈʠʙʥʝ ʥʘʩʝʣʝʥʥʷ ʨʽʯʢʠ 2 2 2 2 0 0 0 0 0 

ʉʪʘʥ ʇɿʉ 0 9 6 6 6 3 0 0 3 
 

ʉʪʘʥ ʨʫʩʣʘ. ʄʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʙʘʣʽʚ ʦʪʨʠʤʘʣʘ ʪʦʯʢʘ ˉ 2, ʚʦʥʘ ʤʘʻ 

ʦʢʨʝʤʽ ʜʽʣʷʥʢʠ ʨʫʩʣʘ, ʷʢʽ ʟʤʽʥʝʥʽ (ʜʦ 20%) ʚʥʘʩʣʽʜʦʢ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ (10 ʙʘ-

ʣʽʚ). ʄʽʥʽʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʙʘʣʽʚ ʚ ʪʦʯʢʘʭ ˉ 1, 3, 4, 7, 8, ʱʦ ʤʘʶʪʴ ʜʦ 40% ʪʨʘʥ-

ʩʬʦʨʤʦʚʘʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʨʫʩʣʘ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʢʘʥʘʣʽʟʦʚʘʥʦʛʦ (7ʙʘʣʽʚ). ʍʘʨʘʢ-

ʪʝʨ ʜʥʘ ï ʟʘʤʫʣʝʥʽʩʪʴ. ɺ ʪʦʯʢʘʭ ˉ 1, 3, 4, 5, 7, 8 ï ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʰʘʨ ʤʫʣʫ ʜʦ 

15 ʩʤ, ʧʝʨʝʚʘʞʥʦ ʤôʷʢʠʡ (7 ʙʘʣʽʚ), ʜʣʷ ʪʦʯʦʢ ˉ 2, 6, 9 ï ʰʘʨ ʤʫʣʫ ʜʦʩʷʛʘʻ 15-40 

ʩʤ, ʧʝʨʝʚʘʞʥʦ ʱʽʣʴʥʠʡ (4 ʙʘʣʠ). ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʽʯʢʦʚʦʾ ʚʦʜʠ. ʋ ʪʦʯʢʘʭ ˉ 3 

ʪʘ 4, ʚʦʜʘ ʧʝʨʝʚʘʞʥʦ ʯʠʩʪʘ, ʩʣʘʙʦ ʤʫʪʥʘ, ʧʨʘʢʪʠʯʥʦ ʙʝʟ ʟʘʧʘʭʫ ʽ ʧʨʠʩʤʘʢʫ, (ʤʘ-

ʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʙʘʣʽʚ ï 8). ʋ ʪʦʯʮʽ ˉ 6 ʚʦʜʘ ï ʤʫʪʥʘ, ʙʨʫʜʥʘ, ʥʝʧʨʦʟʦʨʘ ʽʟ 

ʩʠʣʴʥʠʤ ʙʦʣʦʪʥʠʤ ʟʘʧʘʭʦʤ,(ʤʽʥʽʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʙʘʣʽʚ ï 2). ʊʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ. 



ɻʝʦʛʨʘʬʽʯʥʽ ʥʘʫʢʠ. ï 2017. ï ɺʠʧʫʩʢ 8 

27 

 

ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʚʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʪʦʯʢʘʭ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ ʙʫʣʘ ʙʣʠ-

ʟʴʢʦʶ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ, ʾʾ ʜʦʙʦʚʽ ʟʤʽʥʠ ʥʘʙʣʠʞʘʶʪʴʩʷ ʜʦ ʟʤʽʥ ʪʝʤʧʝʨʘ-

ʪʫʨʠ ʧʦʚʽʪʨʷ (4 ʙʘʣʠ).ɿʘʩʤʽʯʝʥʽʩʪʴ ʨʽʯʠʱʘ. ʅʘʡʤʝʥʰʠʡ ʧʦʢʘʟʥʠʢ ʟʘʩʤʽʯʝʥʦʩʪʽ 

ʤʘʶʪʴ ʪʦʯʢʠ ˉ 1, 3, 4, 7, 8, 9 (ʟʫʩʪʨʽʯʘʣʠʩʴ ʦʢʨʝʤʽ ʧʨʝʜʤʝʪʠ ʥʝʧʨʠʨʦʜʥʦʛʦ ʧʦ-

ʭʦʜʞʝʥʥʷ ï ʧʣʘʩʪʠʢ, ʤʝʪʘʣ, ʩʢʣʦ, ʽʥʰʽ ʧʦʙʫʪʦʚʽ ʚʽʜʭʦʜʠ), ʥʘ 500 ʤʝʪʨʽʚ ï 1-5 

ʩʪʦʨʦʥʥʽʭ ʧʨʝʜʤʝʪʽʚ (9 ʙʘʣʽʚ). ʅʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ʟʘʩʤʽʯʝʥʦʩʪʽ ʤʘʶʪʴ ʪʦʯʢʠ ˉ 

5 ʪʘ ˉ 6. ʍʘʨʘʢʪʝʨ ʚʦʜʷʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ (ʚʠʜʦʚʘ ʩʪʨʫʢʪʫʨʘ). ɺʩʽ ʜʦʩʣʽʜʞʫʚʘʥʽ 

ʪʦʯʢʠ ʦʪʨʠʤʘʣʠ ʧʦ 2 ʙʘʣʠ. ɺʩʴʦʛʦ 3-5 ʚʠʜʽʚ, ʧʝʨʝʚʘʞʘʶʪʴ ʦʜʠʥ-ʜʚʘ ʚʠʜʠ, ʟʦʢ-

ʨʝʤʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʦʯʝʨʝʪʫ ʟʚʠʯʘʡʥʦʛʦ ʚ ʪʦʯʮʽ ˉ3. ɿʘʨʦʩ-

ʪʘʥʥʷ ʨʽʯʠʱʘ (ʫ% ʜʦ ʧʣʦʱʽ ʚʦʜʥʦʛʦ ʜʟʝʨʢʘʣʘ). ʈʦʩʣʠʥʥʽʩʪʴ ʚʽʜʩʫʪʥʷ ʫ ʪʦʯʢʘʭ ˉ 

1, 2, 4, 5, 9 (3 ʙʘʣʠ). ɺ ʪʦʯʢʘʭ ˉ 3, 6, 8 ʟʘʨʦʩʪʘʥʥʷ ʨʽʯʠʱʘ ʩʪʘʥʦʚʠʪʴ 30% (5 ʙʘ-

ʣʽʚ), ʪʦʯʢʘ ˉ 7 (6 ʙʘʣʽʚ). ʈʠʙʥʝ ʥʘʩʝʣʝʥʥʷ ʨʽʯʢʠ. ʃʠʰʝ ʫ ʪʦʯʢʘʭ ˉ 1, 2, 3, 4 ʨʠʙʘ 

ʪʨʘʧʣʷʻʪʴʩʷ ʪʽʣʴʢʠ ʢʽʣʴʢʦʭ ʚʠʜʽʚ ʽ ʧʝʨʝʚʘʞʥʦ ʤʦʣʦʜʽ ʦʩʦʙʠʥʠ, ʪʠʧʦʚʠʤʠ ʻ ʢʘ-

ʨʘʩʴ ʪʘ ʦʢʫʥʴ (2ʙʘʣʠ). ʉʪʘʥ ʧʨʠʙʝʨʝʞʥʦʾ ʟʘʭʠʩʥʦʾ ʩʤʫʛʠ ï ʜʦ 25 ʤʝʪʨʽʚ ʚʽʜ ʫʨʽ-

ʟʫ ʚʦʜʠ. ɿʛʽʜʥʦ ʩʪʘʪʪʽ 89 ɺʦʜʥʦʛʦ ʢʦʜʝʢʩʫ ʋʢʨʘʾʥʠ [1] ʧʨʠʙʝʨʝʞʥʽ ʟʘʭʠʩʥʽ ʩʤʫʛʠ 

ʚʠʜʽʣʷʶʪʴʩʷ ʚ ʤʝʞʘʭ ʚʦʜʦʦʭʦʨʦʥʥʠʭ ʟʦʥ ʪʘ ʻ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʶ ʪʝʨʠʪʦʨʽʻʶ ʟ 

ʨʝʞʠʤʦʤ ʦʙʤʝʞʝʥʦʾ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. ɼʣʷ ʤʘʣʦʾ ʨʽʯʢʠ ʰʠʨʠʥʘ ʧʨʠʙʝ-

ʨʝʞʥʦʾ ʟʘʭʠʩʥʦʾ ʩʤʫʛʠ ʤʘʻ ʙʫʪʠ 25 ʤ ʟ ʦʙʦʭ ʙʦʢʽʚ ʨʽʯʢʠ. ʇɿʉ ʧʦʨʫʰʝʥʘ ʫ ʚʩʽʭ 

ʪʦʯʢʘʭ, ʦʩʦʙʣʠʚʦ ʚ ˉ 1, 7, 8, ʜʝ ʧʦʚʥʽʩʪʶ ʟʘʙʫʜʦʚʘʥʘ (0 ʙʘʣʽʚ). ʅʘʡʢʨʘʱʠʡ ʧʦ-

ʢʘʟʥʠʢ ʤʘʻ ʣʠʰʝ ʪʦʯʢʘ ˉ 2 ï ʇɿʉ ʧʨʠʨʦʜʥʘ, ʙʝʨʝʛʠ ʥʝ ʟʨʫʡʥʦʚʘʥʽ, ʧʽʜʜʘʶʪʴʩʷ 

ʨʦʟʤʠʚʘʥʥʶ, ʚʢʨʠʪʽ ʪʨʘʚôʷʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ, ʢʫʱʘʤʠ, ʽʥʦʜʽ ʜʝʨʝʚʘʤʠ, ʨʦʩʣʠʥ-

ʥʽʩʪʴ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʩʪʘʜʽʷʭ ʜʝʛʨʘʜʘʮʽʾ (9 ʙʘʣʽʚ). 

ɹʣʦʢ ˉ 2. ʆʮʽʥʢʘ ʧʘʨʘʤʝʪʨʽʚ ʟʘʧʣʘʚʠ ʨʽʯʢʠ. ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʝʣʝʤʝʥʪʽʚ 

ʟʘʧʣʘʚʠ.ʄʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʙʘʣʽʚ ʦʪʨʠʤʘʣʘ ʪʦʯʢʘ ˉ 2 (8), ʧʨʠʩʫʪʥʷ ʯʘʛʘʨ-

ʥʠʢʦʚʘ ʪʘ ʜʝʨʝʚʥʘ ʨʦʩʣʠʥʥʽʩʪʴ, ʙʣʠʟʴʢʘ ʜʦ ʧʨʠʨʦʜʥʴʦʾ, ʤʽʥʽʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʙʘ-

ʣʽʚ (0) ʦʪʨʠʤʘʣʠ ʪʦʯʢʠ ˉ 6, 7, 8 (ʪʘʙʣ. 2). ʐʠʨʠʥʘ ʥʝʧʦʨʫʰʝʥʦʾ ʯʘʩʪʠʥʠ ʟʘʧʣʘ-

ʚʠ ʟ ʧʨʠʨʦʜʥʠʤ ʯʠ ʙʣʠʟʴʢʠʤ ʜʦ ʥʴʦʛʦ ʙʽʦʮʝʥʦʪʠʯʥʠʤ ʧʦʢʨʠʚʦʤ. ʃʠʰʝ ʦʜʥʘ ʪʦʯ-

ʢʘ ˉ 2 ʤʘʻ ʭʦʯʘ ʙ ʧʦ ʦʜʥʽʡ ʽʟ ʩʪʦʨʽʥ ʥʝʧʦʨʫʰʝʥʫ ʯʘʩʪʠʥʫ ʟʘʧʣʘʚʠ, ʷʢʘ ʩʢʣʘʜʘʻ 

ʙʣʠʟʴʢʦ 50 ʤʝʪʨʽʚ (3 ʙʘʣʠ) ʽ ʮʝ ʻ ʤʘʢʩʠʤʘʣʴʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ. ɺʩʽ ʨʝʰʪʘ ï ʦʪʨʠ-

ʤʘʣʠ ʤʽʥʽʤʘʣʴʥʠʡ ʙʘʣ (0), ʪʦʙʪʦ ʫ ʚʩʽʭ ʮʠʭ ʪʦʯʢʘʭ ʟʘʧʣʘʚʘ ʧʦʨʫʰʝʥʘ ʽʟ ʟʨʫʡʥʦ-

ʚʘʥʠʤʠ ʙʽʦʮʝʥʦʟʘʤʠ. 

ʉʪʫʧʽʥʴ ʧʦʨʫʰʝʥʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʣʘʥʜʰʘʬʪʽʚ ʨʽʯʢʦʚʦʾ ʜʦʣʠʥʠ. ʅʘʡʤʝʥʰ 

ʧʦʨʫʰʝʥʠʤʠ ʻ ʣʘʥʜʰʘʬʪʠ ʪʦʯʢʠ ˉ 2, ʚʦʥʠ ʜʦ 20% ʟʤʽʥʝʥʽ, ʟʙʝʨʝʞʝʥʠʤʠ ʻ 

ʦʢʨʝʤʽ ʝʣʝʤʝʥʪʠ ʟʘʧʣʘʚʠ, ʪʦʤʫ ʜʘʥʘ ʪʦʯʢʘ ʦʪʨʠʤʘʣʘ ʤʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʙʘ-

ʣʽʚ (9). ʄʽʥʽʤʘʣʴʥʦʶ ʢʽʣʴʢʽʩʪʶ ʙʘʣʽʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʪʦʯʢʠ ˉ 6, 7, 8 (0), 

ʣʘʥʜʰʘʬʪʠ ʪʫʪ ʤʘʡʞʝ ʟʥʠʱʝʥʽ, ʘʙʦ ʟʥʠʱʝʥʽ ʙʽʣʴʰʝ 70%, ʪʝʨʠʪʦʨʽʷ ʧʦʚʥʽʩʪʶ 

ʦʩʫʰʝʥʘ, ʨʦʟʦʨʶʻʪʴʩʷ, ʘʙʦ ʧʝʨʝʪʚʦʨʝʥʘ ʫ ʧʫʩʪʠʨ ʯʠ ʩʤʽʪʥʠʢ. ʉʪʫʧʽʥʴ ʜʝʛʨʘʜʘ-

ʮʽʾ ʧʨʠʨʦʜʥʠʭ ʙʽʦʮʝʥʦʟʽʚ ʟʘʧʣʘʚʠ. ʄʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʙʘʣʽʚ ʚ ʪʦʯʮʽ ˉ 2 (10) 

ï ʜʦ 20% ʪʝʨʠʪʦʨʽʾ ʟ ʧʦʨʫʰʝʥʠʤ, ʟʤʽʥʝʥʠʤ ʨʦʩʣʠʥʥʠʤ ʧʦʢʨʠʚʦʤ. ʅʫʣʴ ʙʘʣʽʚ 

ʦʪʨʠʤʘʣʠ ʪʦʯʢʠ ˉ 7, 8, 9, ʧʦʥʘʜ 60% ʪʝʨʠʪʦʨʽʾ ʟ ʧʦʨʫʰʝʥʠʤ, ʟʤʽʥʝʥʠʤ ʨʦʩʣʠʥ-

ʥʠʤ ʧʦʢʨʠʚʦʤ, ʧʝʨʝʚʘʞʘʶʪʴ ʘʛʨʦʙʽʦʮʝʥʦʟʠ.  

ʍʘʨʘʢʪʝʨ ʜʝʛʨʘʜʘʮʽʾ ʧʨʠʨʦʜʥʠʭ ʙʽʦʮʝʥʦʟʽʚ ʟʘʧʣʘʚʠ. ʄʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴ-

ʢʽʩʪʴ ʙʘʣʽʚ ʤʘʻ ʪʦʯʢʘ ˉ 2 (10), ʧʝʨʝʚʘʞʥʦ ʟʙʝʨʝʞʝʥʘ ʧʨʠʨʦʜʥʘ ʨʦʩʣʠʥʥʽʩʪʴ, 

ʙʫʨôʷʥʽʚ ʜʦ 5%, ʪʦʯʢʘ ˉ 9 ï ʤʽʥʽʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ (3), ʤʘʡʞʝ ʥʝ ʟʙʝʨʝʞʝʥʘ, ʣʫʢʠ 

ʜʝʛʨʘʜʦʚʘʥʽ, ʘʙʦ ʙʽʣʴʰʽʩʪʴ ʨʦʩʣʠʥʥʦʩʪʽ ʙʫʨôʷʥʠ, ʻ ʧʣʷʤʠ ʦʛʦʣʝʥʦʛʦ ˇʨʫʥʪʫ. ʉʣ̔-
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ʜʠ ʚʦʜʥʦʾ ʝʨʦʟʽʾ ˇʨʫʥʪʽʚ ʟʘʧʣʘʚʠ ʽ ʥʘʜʟʘʧʣʘʚʥʠʭ ʪʝʨʘʩ. ʄʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ 

ʙʘʣʽʚ (10) ʦʪʨʠʤʘʣʠ ʪʦʯʢʠ ˉ 1, 2, 3, 7, ï ʧʨʘʢʪʠʯʥʦ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʤʠʚʽʚ 

ˇʨʫʥʪʫ. ʋ ʪʦʯʢʘʭ ˉ 5, 6, 9 ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʦʢʨʝʤʽ ʟʤʠʚʠ ˇʨʫʥʪʫ (ʚʟʜʦʚʞ 500 ʤ 

ʙʝʨʝʛʘ ʤʽʞ ʪʦʯʢʘʤʠ 1-3) ï 7 ʙʘʣʽʚ. ʈʽʚʝʥʴ ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʄʘʢʩʠ-

ʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʙʘʣʽʚ (8) ʫ ʪʦʯʢʘʭ ˉ 2, 3, 4, 6, 7, 8 ï ʥʝʤʘʻ ʩʪʦʷʥʦʢ ʽ ʚʽʜʧʦʯʠʚʘ-

ʣʴʥʠʢʽʚ. ʄʽʥʽʤʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʙʘʣʽʚ (5) ïʪʦʯʢʠ ˉ 1, 5, 9 ï ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ 

ʦʢʨʝʤʽ ʚʠʧʘʜʢʠ ʧʦʷʚʠ ʚʽʜʧʦʯʠʚʘʣʴʥʠʢʽʚ ï 1 ʥʘ 1 ʢʤ. ɿʘʩʤʽʯʝʥʽʩʪʴ ʧʨʠʙʝʨʝʞʥʦʾ 

ʟʘʭʠʩʥʦʾ ʩʤʫʛʠ ʇɿʉ. ʋ ʪʦʯʢʘʭ ˉ 1, 3, 4, 7, 8, 9 ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʦʢʨʝʤʽ ʧʨʝʜʤʝʪʠ 

ʥʝʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ï ʧʣʘʩʪʠʢ, ʤʝʪʘʣ, ʩʢʣʦ, ʽʥʰʽ ʧʦʙʫʪʦʚʽ ʚʽʜʭʦʜʠ (8 ʙʘ-

ʣʽʚ). ʋ ʪʦʯʮʽ ˉ 6, ʜʦʩʠʪʴ ʯʘʩʪʦ ʫ ʇɿʉ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʩʢʫʧʯʝʥʥʷ ʩʤʽʪʪʷ (ʥʘ 500 ʤ 

ʨʽʯʢʠ ʻ 3-7 ʢʫʧ ʩʤʽʪʪʷ) (2 ʙʘʣʠ).  

ʊʘʙʣʠʮʷ 2 

ʆʮʽʥʢʘ ʧʘʨʘʤʝʪʨʽʚ ʟʘʧʣʘʚʠ 
ʇʘʨʘʤʝʪʨʠ ʟʘʧʣʘʚʠ ˉ1 ˉ2 ˉ3 ˉ4 ˉ5 ˉ6 ˉ7 ˉ8 ˉ9 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʟʘʧʣʘʚʠ 3 8 3 3 3 0 0 0 3 

ʐʠʨʠʥʘ ʥʝʧʦʨʫʰʝʥʦʾ ʯʘʩʪʠʥʠ ʟʘʧʣʘʚʠ 0 3 0 0 0 0 0 0 0 

ʉʪʫʧʽʥʴ ʧʦʨʫʰʝʥʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʣʘʥʜʰʘʬ-

ʪʽʚ ʨʽʯʢʦʚʦʾ ʜʦʣʠʥʠ 
6 9 6 6 3 0 0 0 6 

ʉʪʫʧʽʥʴ ʜʝʛʨʘʜʘʮʽʾ ʧʨʠʨʦʜʥʠʭ ʙʽʦʮʝʥʦʟʽʚ 

ʟʘʧʣʘʚʠ 
3 10 3 3 3 0 0 0 3 

ʍʘʨʘʢʪʝʨ ʜʝʛʨʘʜʘʮʽʾ ʧʨʠʨʦʜʥʠʭ ʙʽʦʮʝʥʦʟʽʚ 

ʟʘʧʣʘʚʠ 
5 10 5 5 5 2 2 2 3 

ʉʣʽʜʠ ʚʦʜʥʦʾ ʝʨʦʟʽʾ ˇʨʫʥʪʽʚ ʟʘʧʣʘʚ 10 10 10 10 7 7 10 10 7 

ʈʽʚʝʥʴ ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 5 8 8 8 5 8 8 8 5 

ɿʘʩʤʽʯʝʥʽʩʪʴ ʇɿʉ 8 5 8 8 5 2 8 8 8 

ʍʘʨʘʢʪʝʨ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʟʘʧʣʘʚʠ 
9 6 6 6 6 3 3 3 6 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ ʨʽʯʢʠ ʪʘ ʦʙʩʷʛ ʚʦʜʠ, 

ʷʢʠʡ ʟʘʙʠʨʘʻʪʴʩʷ ʟ ʨʽʯʢʠ 
9 12 9 9 9 12 12 12 9 

ʅʘʷʚʥʽʩʪʴ ʧʨʷʤʠʭ ʩʪʦʢʽʚ ʚ ʨʽʯʢʫ 15 15 15 15 10 10 15 15 15 

ʅʘʷʚʥʽʩʪʴ ʧʨʷʤʠʭ ʩʪʦʢʽʚ ʥʘ ʚʽʜʦʤʽʡ ʜʽʣʷʥʮʽ 

ʚʠʱʝ ʧʦ ʪʝʯʽʾ 
10 10 10 15 7 7 10 10 10 

ʋʨʙʘʥʽʟʦʚʘʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ 12 8 3 3 8 3 3 3 3 
 

ʍʘʨʘʢʪʝʨ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʧʣʘʚʠ. ʄʘʢʩʠʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ 

ʙʘʣʽʚ ʦʪʨʠʤʘʣʘ ʪʦʯʢʘ ˉ 1 (9 ʙʘʣʽʚ), ʥʘ ʪʝʨʠʪʦʨʽʾ ʽʥʦʜʽ ʚʠʧʘʩʘʻʪʴʩʷ ʭʫʜʦʙʘ, ʣʫʢʠ 

ʚʠʢʦʰʫʶʪʴʩʷ ʥʝʧʦʚʥʽʩʪʶ. ʄʽʥʽʤʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʙʘʣʽʚ (3 ʙʘʣʠ), ʦʪʨʠʤʘʣʠ ʪʦʯʢʠ 

ˉ 6, 7, 8, ʟʘʧʣʘʚʘ ʟʥʘʯʥʦ ʟʤʽʥʝʥʘ, ʙʘʛʘʪʦ ʙʫʜʽʚʝʣʴ, ʧʨʦʢʣʘʜʝʥʽ ʜʦʨʦʛʠ. ɺʠʢʦʨʠ-

ʩʪʘʥʥʷ ʚʦʜʠ ʨʽʯʢʠ ʪʘ ʦʙʩʷʛ ʚʦʜʠ, ʷʢʠʡ ʟʘʙʠʨʘʻʪʴʩʷ ʟ ʨʽʯʢʠ. ʄʘʢʩʠʤʘʣʴʥʘ ʢʽʣʴ-

ʢʽʩʪʴ ʙʘʣʽʚ (12) ʫ ʪʦʯʢʘʭ ˉ 2, 6, 7, 8 ï ʚʦʜʘ ʟ ʨʽʯʢʠ ʥʝ ʚʽʜʙʠʨʘʻʪʴʩʷ. ʄʽʥʽʤʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ ʙʘʣʽʚ (9) ʫ ʪʦʯʢʘʭ ˉ 1, 3, 4, 5, 9 ï ʨʽʯʢʦʚʘ ʚʦʜʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʧʦʣʠʚʫ ʛʦʨʦʜʽʚ, ʽʥʦʜʽ ʟʘʢʘʯʫʶʪʴʩʷ ʮʠʩʪʝʨʥʠ, ʚʽʜʙʠʨʘʻʪʴʩʷ ʤʝʥʰʝ 10% ʚʩʴʦʛʦ 

ʩʪʦʢʫ. ʅʘʷʚʥʽʩʪʴ ʧʨʷʤʠʭ ʩʪʦʢʽʚ ʚ ʨʽʯʢʫ (ʽʟ ʪʨʫʙ, ʨʽʚʯʘʢʽʚ) ʚ ʨʽʯʢʫ ʚʽʜ ʟʘʚʦʜʽʚ, 

ʬʝʨʤ, ʜʚʦʨʽʚ, ʚʫʣʠʮʴ ʪʦʱʦ ʥʘ ʜʽʣʷʥʮʽ, ʱʦ ʦʮʽʥʶʻʪʴʩʷ.ʇʨʷʤʠʭ ʩʪʦʢʽʚ ʚ ʨʽʯʢʫ ʥʝ 

ʚʠʷʚʣʝʥʦ ʫ ʪʦʯʢʘʭ ˉ 1, 2, 3, 4, 9 (15 ʙʘʣʽʚ),1-2 ʧʨʷʤʠʭ ʩʪʦʢʽʚ ʥʘ 500 ʤ ʨʽʯʢʠ ʟ 

ʥʝʟʥʘʯʥʠʤ ʩʫʤʘʨʥʠʤ ʩʪʦʢʦʤ (5-7% ʩʪʦʢʫ ʨʽʯʢʠ) ï ʪʦʯʢʠ ˉ 5, 6, 7 (10 ʙʘʣʽʚ). 

ʅʘʷʚʥʽʩʪʴ ʧʨʷʤʠʭ ʩʪʦʢʽʚ ʥʘ ʚʽʜʦʤʽʡ ʜʽʣʷʥʮʽ ʚʠʱʝ ʧʦ ʪʝʯʽʾ. ʉʪʦʢʽʚ ʥʝʤʘʻ ï ʪʦʯʢʠ 

ˉ 1, 2, 3, 4, 7, 8, 9 (10 ʙʘʣʽʚ), ʪʦʯʢʠ ˉ 5, 6 (7 ʙʘʣʽʚ), ʻ 1-2 ʥʘ 500 ʤ ʨʽʯʢʠ ʟ ʩʫʤʘ-
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ʨʥʠʤ ʩʪʦʢʦʤ ʜʦ 7% ʩʪʦʢʫ ʨʽʯʢʠ. ʋʨʙʘʥʽʟʦʚʘʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ. ɹʫʜʽʚʝʣʴ ʥʘ ʪʝʨʠ-

ʪʦʨʽʾ ʥʝʤʘʻ (12 ʙʘʣʽʚ) ʪʦʯʢʘ ˉ1 (12 ʙʘʣʽʚ). ʊʦʯʢʠ ˉ2, 5 (8 ʙʘʣʽʚ), ʻ ʦʢʨʝʤʽ ʛʦʩ-

ʧʦʜʘʨʩʴʢʽ, ʘʙʦ ʞʠʪʣʦʚʽ ʙʫʜʽʚʣʽ, 10-20% ʧʣʦʱʽ ʟʘʧʣʘʚʠ, ʟʘʡʥʷʪʦ ʙʫʜʽʚʣʷʤʠ. ʊʦʯ-

ʢʠ ˉ 3, 4, 6, 7, 8, 9 (3 ʙʘʣʠ) ï ʻ ʙʘʛʘʪʦ ʙʫʜʽʚʝʣʴ, ʥʠʤʠ ʟʘʡʥʷʪʘ ʧʦʣʦʚʠʥʘ ʧʣʦʱʽ 

ʟʘʧʣʘʚʠ. 

ʊʘʙʣʠʮʷ 3 

ʆʮʽʥʢʘ ʛʝʦʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨʽʯʢʠ ʉʫʤʢʠ ʚ ʤʝʞʘʭ ʤʽʩʪʘ ʉʫʤʠ 
ɹʣʦʢʠ 

ʦʮʽʥʶʚʘʥʥʷ 
ˉ 1 ˉ 2 ˉ 3 ˉ 4 ˉ 5 ˉ 6 ˉ 7 ˉ 8 ˉ 9 

ʈʽʯʢʘ ʪʘ ʇɿʉ 47 47 58 56 40 37 42 41 41 

ɿʘʧʣʘʚʘ 95 114 86 86 76 49 71 71 78 

ɿʤʽʥʠ, ʱʦ 

ʩʪʘʣʠʩʷ ʟʘ 

ʦʩʪʘʥʥʽ ʨʦʢʠ 

0 4 4 4 4 0 0 0 4 

ʉʫʤʘ ʙʘʣʽʚ 142 165 148 146 120 86 113 112 123 

ɻʝʦʝʢʦʣʦʛʽʯ-

ʥʠʡ ʩʪʘʥ 
ɿʘʜʦʚ. ɿʘʜʦʚ. ɿʘʜʦʚ. ɿʘʜʦʚ. ɿʘʜʦʚ. 

ʅʝʟʘʜʦ-

ʚʽʣʴʥʠʡ 

ʅʝʟʘʜʦ-

ʚʽʣʴʥʠʡ 

ʅʝʟʘʜʦ-

ʚʽʣʴʥʠʡ 
ɿʘʜʦʚ. 

 

 

ɹʣʦʢ ˉ 3.ɿʤʽʥʠ, ʱʦ ʩʪʘʣʠʩʷ ʟʘ ʦʩʪʘʥʥʽ 10-15, 25-40 ʽ ʙʽʣʴʰʝ ʨʦʢʽʚ. ʋ ʪʦ-

ʯʢʘʭ ˉ 2, 3, 4, 5, 9 ʟʤʽʥʠ ʜʫʞʝ ʚʝʣʠʢʽ, ʨʽʯʢʘ ʩʪʘʣʘ ʥʝʧʨʠʚʘʙʣʠʚʦʶ (2 ʙʘʣʠ), ʚ ʪʦ-

ʯʢʘʭ ˉ 1, 6, 7, (0 ʙʘʣʽʚ), ʨʽʯʢʘ ʩʪʘʣʘ ʥʝʚʧʽʟʥʘʥʦʶ, ʚ ʨʽʯʮʽ ʥʝ ʤʦʞʥʘ ʢʫʧʘʪʠʩʴ. 

ɿʘ ʩʫʤʦʶ ʙʘʣʽʚ ʧʦ 3-ʤ ʙʣʦʢʘʤ ʚʠʟʥʘʯʘʻʪʴʩʷ ʛʝʦʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʨʽʯʢʠ 

ʉʫʤʢʠ. ʉʫʤʘ ʙʘʣʽʚ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 86 (ʪʦʯʢʘ ˉ 6) ʜʦ 165 (ʪʦʯʢʘ ˉ 2) (ʪʘʙʣ. 3). 

 
ʈʠʩ.1.ɻʝʦʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʨ. ʉʫʤʢʠ ʚ ʤʝʞʘʭ ʤʽʩʪʘ ʉʫʤʠ 

 

ɿʛʽʜʥʦ ʢʨʠʪʝʨʽʾʚ ʤʝʪʦʜʠʢʠ [2] ʛʝʦʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʨʽʯʢʠ ʚ ʪʦʯʢʘʭ ˉ 1, 3, 

4, 5, 9 ʦʮʽʥʶʻʪʴʩʷ ʷʢ çʟʘʜʦʚʽʣʴʥʠʡè, ʚ ʨʽʯʮʽ ʘʢʪʠʚʥʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʝʛʘʪʠʚʥʽ 

ʟʤʽʥʠ, ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʪʝʨʤʽʥʦʚʽ ʟʘʭʦʜʠ ʜʦ ʧʨʠʟʫʧʠʥʝʥʥʷ ʨʫʡʥʽʚʥʠʭ 

ʜʣʷ ʨʽʯʢʠ ʽ ʾʾ ʝʢʦʩʠʩʪʝʤʠ ʧʨʦʮʝʩʽʚ, ʜʦ ʦʟʜʦʨʦʚʣʝʥʥʷ ʨʽʯʢʠ. ɻʝʦʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ 

ʪʦʯʢʠ ˉ 2 ʪʘʢʦʞ ʦʮʽʥʶʻʪʴʩʷ ʷʢ çʟʘʜʦʚʽʣʴʥʠʡè, ʘʣʝ ʨʝʟʫʣʴʪʘʪʠ ʥʘʙʣʠʞʝʥʽ ʜʦ 

çʱʝ ʜʦʙʨʦʛʦè. ʊʦʯʢʠ ˉ 6, 7, 8 ʦʮʽʥʶʶʪʴʩʷ çʥʝʟʘʜʦʚʽʣʴʥʠʤ ʩʪʘʥʦʤè, ʜʣʷ ʧʨʠʟʫ-

ʧʠʥʝʥʥʷ ʨʫʡʥʫʚʘʥʥʷ ʨʽʯʢʠ ʥʝʦʙʭʽʜʥʦ ʪʝʨʤʽʥʦʚʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʟʥʘʯʥʦ ʰʠʨʰʠʡ 

ʢʦʤʧʣʝʢʩ ʢʦʨʦʪʢʦʪʝʨʤʽʥʦʚʠʭ ʪʘ ʜʦʚʛʦʪʝʨʤʽʥʦʚʠʭ ʟʘʭʦʜʽʚ ʜʦ ʧʨʠʧʠʥʝʥʥʷ ʜʝʛʨʘ-

ʜʘʮʽʾ ʝʢʦʩʠʩʪʝʤʠ ʨʽʯʢʠ ʽ ʟʘʧʣʘʚʠ. ʈʝʟʫʣʴʪʘʪʠ ʪʦʯʢʠ ˉ 6 ʙʫʣʠ ʥʘʙʣʠʞʝʥʽ ʜʦ 
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çʚʢʨʘʡ ʚʘʞʢʦʛʦè. ʅʘ ʦʩʥʦʚʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʩʪʚʦʨʝʥʦ ʢʘʨʪʦʩʭʝ-

ʤʫ(ʨʠʩ.1),ʜʝ ʚʠʜʽʣʝʥʦ ʘʨʝʘʣʠ ʛʝʦʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨʽʯʢʠ, ʞʦʚʪʠʤ ʢʦʣʴʦʨʦʤ 

ʧʦʟʥʘʯʝʥʦ ï çʟʘʜʦʚʽʣʴʥʠʡ ʩʪʘʥè, ʘ ʯʝʨʚʦʥʠʤ ʢʦʣʴʦʨʦʤ çʥʝʟʘʜʦʚʽʣʴʥʠʡ ʩʪʘʥè.  

ɺʠʩʥʦʚʢʠ. ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʯʢʠ ʉʫʤʢʠ ʚ ʤʝʞʘʭ ʤʽʩʪʘ, ʾʾ ʇɿʉ, ʟʘ-

ʧʣʘʚʠ ʪʘ ʟʤʽʥ, ʷʢʽ ʚʽʜʙʫʣʠʩʷ ʟʘ ʦʩʪʘʥʥʽ ʨʦʢʠ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʛʝʦʢʦʣʦʛʽʯʥʠʡ 

ʩʪʘʥ ʨʽʯʢʠ ʉʫʤʢʠ ʦʮʽʥʶʻʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʷʢ çʟʘʜʦʚʽʣʴʥʠʡè ï 82% ʜʦʩʣʽʜʞʝʥʦʾ 

ʜʽʣʷʥʢʠ ʪʘ çʥʝʟʘʜʦʚʽʣʴʥʠʡè ï 18%. ɺʠʷʚʣʝʥʦ, ʱʦ ʨʽʯʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʟʥʘʯʥʠʤ 

ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʚʧʣʠʚʦʤ ʽ ʧʦʪʨʝʙʫʻ ʚʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ, ʱʦʜʦ ʧʦʢʨʘʱʝʥʥʷ ʾʾ 

ʩʪʘʥʫ, ʥʘʩʘʤʧʝʨʝʜ: ʚʠʜʽʣʝʥʥʷ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʚʦʜʦʦʭʦʨʦʥʥʠʭ ʟʦʥ ʪʘ ʇɿʉ, ʚʽʜʥʦʚ-

ʣʝʥʥʷʦʩʪʘʥʥʽʭ ʷʢ ʧʨʠʨʦʜʥʠʭ ʙʽʦʬʽʣʴʪʨʽʚ, ʟʜʽʡʩʥʝʥʥʷ ʨʝʢʦʥʩʪʨʫʢʮʽʶ ʛʽʜʨʦʩʧʦ-

ʨʫʜʠ ʪʘ ʢʘʥʘʣʽʟʦʚʘʥʠʭ ʜʽʣʷʥʦʢ ʨʫʩʣʘ, ʜʽʣʷʥʮʽ ʨʫʩʣʘ ʨʽʯʢʠ, ʾʾ ʟʘʧʣʘʚʽ ʫ ʤʝʞʘʭ ʤʽ-

ʩʪʘ ʟ ʤʝʪʦʶ ʟʙʝʨʝʞʝʥʥʷ ʨʽʯʢʠ ʷʢ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʦʙôʻʢʪʘ ʥʘʜʘʪʠ ʩʪʘʪʫʩ ʧʨʠʨʦʜ-

ʥʦ-ʟʘʧʦʚʽʜʥʦʾ ʪʝʨʠʪʦʨʽʾ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ (ʧʘʨʢʦʚʘ ʟʦʥʘ). 

ʃʽʪʝʨʘʪʫʨʘ 
1. ɺʦʜʥʠʡ ʢʦʜʝʢʩ ʋʢʨʘʾʥʠ (ʽʟ ʟʤʽʥʘʤʠ ʽ ʜʦʧʦʚʥʝʥʥʷʤʠ, ʚʥʝʩʝʥʠʤʠ ɿʘʢʦʥʦʤ ʋʢʨʘʾʥʠ ʚʽʜ 

21.09.2000 ʨ. ˉ 1990 ï 111). ï 38 ʩ. 2.. ʍʽʤʢʦ ʈ.ɺ, ʄʝʨʝʞʢʦ ʆ.ɯ., ɹʘʙʢʦ ʈ.ɺ. ʄʘʣʽ ʨʽʯʢʠ ï ʜʦʩ-

ʣʽʜʞʝʥʥʷ, ʦʭʦʨʦʥʘ, ʚʽʜʥʦʚʣʝʥʥʷ. ï ʂ.: ɯʥʩʪʠʪʫʪ ʝʢʦʣʦʛʽʾ, ï 2003. ï 380 ʩ. 

Summary 

O.S. Danylchenko, A.S.Rʫbalchenko. Evaluation of Geoecological State of 

River Sumka in the City of Sumy. 
The article investigates the river bags in the city, its CCD, floodplains and changes that 

have occurred in recent years. Particular attention is paid to the establishment of the state of the 

river geoecologicalbag that is rated as the most "satisfactory" ï 82% of surveyed areas and "poor" 

ï 18%. Based on the results mapped schemes established, with marked ranges geoecological state 

of the river. In conclusion, the authors offer water conservation measures on improvement of rivers 

discharge on ground water protection zones and a CCD, restore past as natural biofilters, the 

implementation of reconstruction of hydro and canalized sections of the channel, the area of the 

river and its floodplain in the city give the status of protected areas of local value (park). 

Keywords: Geoecological state, river Sumka, evaluation of geoecological state. 
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ʄ.ɺ. ɹʘʙʝʮʴ 

ʃɸʅɼʐɸʌʊʀ ʈʆʄɽʅʉʔʂʆɻʆ ʈɸʁʆʅʋ 
 

ʆʩʥʦʚʫ ʣʘʥʜʰʘʬʪʥʦʾ ʩʪʨʫʢʪʫʨʠ ʩʪʘʥʦʚʣʷʪʴ ʪʠʧʠ ʤʽʩʮʝʚʦʩʪʽ, ʷʢʽ ʻ ʥʘʡʢʨʫʧʥʽʰʠʤʠ 

ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʯʘʩʪʠʥʘʤʠ. ʏʝʨʝʟ ʥʠʭ ʤʠ ʤʦʞʝʤʦ ʜʦʩʣʽʜʠʪʠ ʽʩʪʦʨʽʶ ʩʪʘʥʦʚʣʝʥʥʷ ʣʘʥʜ-

ʰʘʬʪʽʚ. ʎʽ ʩʪʨʫʢʪʫʨʥʽ ʦʜʠʥʠʮʽ ʚʠʜʽʣʷʶʪʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʦʛʦ, ʱʦ ʢʦʞʝʥ ʧʨʠʨʦʜʥʠʡ ʢʦʤ-

ʧʣʝʢʩ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʤʽʞ ʩʦʙʦʶ ʟʘ ʚʽʢʦʤ ʪʘ ʧʦʭʦʜʞʝʥʥʷʤ; ʭʘʨʘʢʪʝʨʦʤ ʯʝʪʚʝʨʪʠʥʥʦʛʦ ʧʦʢ-

ʨʠʚʫ; ʨʝʣʴʻʬʦʤ; ˇʨʫʥʪʦʚʦ-ʨʦʩʣʠʥʥʠʤ ʧʦʢʨʠʚʦʤ ʪʘ ʽʥʰʠʤ. ʊʘʢʠʤ ʯʠʥʦʤ ʚ ʩʪʘʪʪʽ ʜʦʩʣʽʜʞʝ-

ʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʣʘʥʜʰʘʬʪʽʚ ʈʦʤʝʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʪʘ ʚʠʜʽʣʝʥʦ ʾʭ ʦʩʥʦʚʥʽ ʪʠʧʠ ʪʘ ʚʠʜʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʣʘʥʜʰʘʬʪ, ʢʣʘʩʠʬʽʢʘʮʽʷ, ʤʽʩʮʝʚʽʩʪʴ. 
 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɺʩʽ ʣʘʥʜʰʘʬʪʠ ʻ ʫʥʽʢʘʣʴʥʠʤʠ ʫ ʧʨʦʩʪʦʨʽ ʪʘ ʯʘʩʽ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʧʦʨʽʚʥʷʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʦʞʥʦʛʦ ʟ ʥʠʭ ʤʦʞʥʘ ʚʠʜʽ-

ʣʠʪʠ ʪʠʧʦʣʦʛʽʯʥʽ ʦʟʥʘʢʠ ʪʘ ʧʦʜʽʣʠʪʠ ʾʭ ʧʦ ʛʨʫʧʘʤ, ʷʢʽ ʻ ʙʣʠʟʴʢʠʤʠ ʟʘ ʧʦʭʦ-

ʜʞʝʥʥʷʤ, ʩʪʨʫʢʪʫʨʦʶ ʪʘ ʽʥʰʠʤʠ ʦʟʥʘʢʘʤʠ, ʪʦʙʪʦ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʣʘʥʜʰʘʬʪʠ. 
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ɺʥʘʩʣʽʜʦʢ ʪʦʛʦ ʱʦ, ʧʨʠʨʦʜʥʽ ʣʘʥʜʰʘʬʪʠ ʧʽʜ ʚʧʣʠʚʦʤ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ 

ʟʘʟʥʘʶʪʴ ʟʤʽʥ, ʚʦʥʠ ʧʦʪʨʝʙʫʶʪʴ ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ. 

ʈʦʤʝʥʩʴʢʠʡ ʨʘʡʦʥ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘʣʝʞʠʪʴ ʜʦ ʩʣʘʙʦ ʚʠʚʯʝʥʠʭ ʚ ʣʘʥʜ-

ʰʘʬʪʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ. ʊʦʤʫ ʚʠʚʯʝʥʥʷ ʩʪʨʫʢʪʫʨʠ ʪʘ ʤʦʨʬʦʣʦʛʽʾ ʣʘʥʜʰʘʬʪʽʚ ʥʘ-

ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʩʢʣʘʩʪʠ ʢʦʤʧʣʝʢʩʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚ ʨʘʡʦʥʫ. 

ʄʝʪʘ: ʜʦʩʣʽʜʠʪʠ ʣʘʥʜʰʘʬʪʠ ʈʦʤʝʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʪʘ ʚʠʜʽʣʠʪʠ ʦʩʥʦʚʥʽ ʾʭ 

ʪʠʧʠ ʪʘ ʚʠʜʠ. 

ɹʘʛʘʪʦ ʜʦʩʣʽʜʥʠʢʽʚ ʟʘʡʤʘʣʠʩʷ ʚʠʚʯʝʥʥʷʤ ʪʘ ʘʥʘʣʽʟʦʤ ʣʘʥʜʰʘʬʪʽʚ ʉʫʤʱʠ-

ʥʠ. ɿʥʘʯʥʠʡ ʚʥʝʩʦʢ ʟʨʦʙʠʣʠ ʆ.ʄ. ʄʘʨʠʥʠʯ ʽ ʇ.ɻ. ʐʠʱʝʥʢʦ, ʥʠʤʠ ʙʫʣʦ ʧʨʝʜ-

ʩʪʘʚʣʝʥʝ ʣʘʥʜʰʘʬʪʥʝ ʨʘʡʦʥʫʚʘʥʥʷ ʦʙʣʘʩʪʽ ʚ ʩʚʦʾʭ ʧʨʘʮʷʭ: çɸʪʣʘʩ ʧʨʠʨʦʜʥʠʭ 

ʫʤʦʚ ʽ ʨʝʩʫʨʩʽʚ ʋʈʉʈè ʽ ʤʦʥʦʛʨʘʬʽʾ çʌʽʟʠʯʥʘ ʛʝʦʛʨʘʬʽʷ ʋʢʨʘʾʥʩʴʢʦʾ ʈʉʈè. ʊʘ-

ʢʦʞ ʜʦʩʣʽʜʞʝʥʥʷʤ ʣʘʥʜʰʘʬʪʽʚ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘʡʤʘʚʩʷ ʧʨʦʬʝʩʦʨ ʉʫʤɼʇʋ 

ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ ɹ.ʄ. ʅʝʰʘʪʘʻʚ. 

ɺ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ ʈʦʤʝʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʜʦʤʽʥʫʶʪʴ ʪʠʧʠ ʤʽʩʮʝʚʦʩʪʽ ʨʦʟʯ-

ʣʝʥʦʚʘʥʠʭ ʧʽʜʚʠʱʝʥʠʭ ʣʝʩʦʧʦʜʽʙʥʠʭ ʨʽʚʥʠʥ (ʨʠʩ.1). ʆʩʥʦʚʥʫ ʯʘʩʪʠʥʫ ʈʦʤʝʥʩʴ-

ʢʦʛʦ ʨʘʡʦʥʫ ʟʘʡʤʘʶʪʴ ʜʚʘ ʚʠʜʠ ʚʠʩʦʢʠʭ ʣʝʩʦʧʦʜʽʙʥʠʭ ʨʽʚʥʠʥ: 

- ʚʠʩʦʢʘ ʣʝʩʦʚʘ ʨʽʚʥʠʥʘ ʥʘ ʧʘʣʝʦʛʝʥʦʚʦʤʫ ʬʫʥʜʘʤʝʥʪʽ ʚ ʤʝʞʘʭ ʧʣʘʪʦ ʟ 

ʯʦʨʥʦʟʝʤʘʤʠ ʛʣʠʙʦʢʠʤʠ ʤʘʣʦʛʫʤʫʩʥʠʤʠ, ʯʦʨʥʦʟʝʤʘʤʠ ʛʣʠʙʦʢʠʤʠ ʢʘʨʙʦʥʘʪʥʠ-

ʤʠ, ʯʦʨʥʦʟʝʤʘʤʠ ʛʣʠʙʦʢʠʤʠ ʤʘʣʦʛʫʤʫʩʥʠʤʠ ʚʠʣʫʛʫʚʘʥʠʤʠ ʧʽʜ ʩʽʣʴʩʴʢʦʛʦʩʧʦ-

ʜʘʨʩʴʢʠʤʠ ʫʛʽʜʜʷʤʠ ʥʘ ʤʽʩʮʽ ʣʫʯʥʠʭ ʩʪʝʧʽʚ; 

- ʚʠʩʦʢʘ ʣʝʩʦʚʘ ʨʽʚʥʠʥʘ ʥʘ ʧʘʣʝʦʛʝʥʦʚʦʤʫ ʬʫʥʜʘʤʝʥʪʽ ʚ ʤʝʞʘʭ ʧʣʘʪʦ ʟ 

ʯʦʨʥʦʟʝʤʘʤʠ ʛʣʠʙʦʢʠʤʠ, ʤʘʣʦʛʫʤʫʩʥʠʤʠ, ʯʦʨʥʦʟʝʤʘʤʠ ʦʧʽʜʟʦʣʝʥʠʤʠ, ʪʝʤʥʦ-

ʩʽʨʠʤʠ ʦʧʽʜʟʦʣʝʥʠʤʠ ˇʨʫʥʪʘʤʠ ʧʽʜ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʫʛʽʜʜʷʤʠ ʥʘ ʤʽʩʮʽ 

ʢʣʝʥʦʚʦ-ʣʠʧʦʚʦ-ʜʫʙʦʚʠʭ ʽ ʜʫʙʦʚʠʭ ʣʽʩʽʚ. 

ʊʘʢʦʞ ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʘʡʦʥʫ ʚʠʜʽʣʷʶʪʴ ʪʠʧ ʤʽʩʮʝʚʦʩʪʽ ʪʝʨʘʩʦʚʠʭ ʛʦʨʙʠʩʪʠʭ 

ʧʽʱʘʥʠʭ ʨʽʚʥʠʥ. ʗʢʠʡ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʨʽʙʥʦʛʦʨʙʠʩʪʦʶ ʧʽʱʘʥʦʶ ʨʽʚʥʠʥʦʶ ʚ 

ʤʝʞʘʭ ʧʝʨʰʦʾ ʥʘʜʟʘʧʣʘʚʥʦʾ ʪʝʨʘʩʠ ʥʘ ʧʘʣʝʦʛʝʥʦʚʦʤʫ ʬʫʥʜʘʤʝʥʪʽ ʟ ʯʦʨʥʦʟʝʤʘ-

ʤʠ ʣʫʯʥʠʤʠ ʛʣʠʙʦʢʦ ʩʣʘʙʦʩʦʣʦʥʮʶʚʘʪʠʤʠ, ʣʫʯʥʠʤʠ ʛʣʠʙʦʢʦ ʪʘ ʧʦʚʝʨʭʥʝʚʦ 

ʩʣʘʙʦʩʦʣʦʥʮʶʚʘʪʠʤʠ, ʜʝʨʥʦʚʦ-ʙʦʨʦʚʠʤʠ ˇʨʫʥʪʘʤʠ ʧʽʜ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ 

ʫʛʽʜʜʷʤʠ ʽ ʩʽʷʥʠʤʠ ʣʫʢʘʤʠ ʟ ʣʫʯʥʠʤʠ ʩʪʝʧʘʤʠ [2]. 

ʅʘʩʪʫʧʥʠʤ ʪʠʧʦʤ ʤʽʩʮʝʚʦʩʪʽ ʻ ʩʠʣʴʥʦʨʦʟʯʣʝʥʦʚʘʥʘ ʣʝʩʦʚʘ ʨʽʚʥʠʥʘ, ʷʢʘ 

ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʈʦʤʝʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʜʚʦʤʘ 

ʚʠʜʘʤʠ: 

- ʥʠʟʴʢʘ ʩʠʣʴʥʦʨʦʟʯʣʝʥʦʚʘʥʘ ʣʝʩʦʚʘ ʨʽʚʥʠʥʘ ʥʘ ʧʘʣʝʦʛʝʥʦʚʦʤʫ ʬʫʥʜʘʤʝʥ-

ʪʽ ʚ ʤʝʞʘʭ ʜʨʫʛʦʾ ʥʘʜʟʘʧʣʘʚʥʦʾ ʪʝʨʘʩʠ ʟ ʯʦʨʥʦʟʝʤʘʤʠ ʛʣʠʙʦʢʠʤʠ ʚʠʣʫʛʫʚʘʥʠʤʠ 

ʪʘ ʤʘʣʦʛʫʤʫʩʥʠʤʠ, ʪʝʤʥʦ-ʩʽʨʠʤʠ ˇʨʫʥʪʘʤʠ ʧʽʜ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʫʛʽʜʜʷ-

ʤʠ ʽ ʣʫʯʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ; 

- ʥʠʟʴʢʘ ʩʠʣʴʥʦʨʦʟʯʣʝʥʦʚʘʥʘ ʣʝʩʦʚʘ ʨʽʚʥʠʥʘ ʥʘ ʧʘʣʝʦʛʝʥʦʚʦʤʫ ʬʫʥʜʘʤʝʥ-

ʪʽ ʚ ʤʝʞʘʭ ʪʨʝʪʴʦʾ ʥʘʜʟʘʧʣʘʚʥʦʾ ʪʝʨʘʩʠ ʟ ʯʦʨʥʦʟʝʤʘʤʠ ʦʧʽʜʟʦʣʝʥʠʤʠ, ʯʦʨʥʦʟʝ-

ʤʘʤʠ ʤʘʣʦʛʫʤʫʩʥʠʤʠ, ʢʘʨʙʦʥʘʪʥʠʤʠ, ʣʫʯʥʦ-ʯʦʨʥʦʟʝʤʥʠʤʠ ˇʨʫʥʪʘʤʠ ʧʽʜ ʩʽʣʴ-

ʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʫʛʽʜʜʷʤʠ ʽ ʣʫʯʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ. 

ʊʘʢ ʷʢ ʛʽʜʨʦʛʨʘʬʽʯʥʘ ʤʝʨʝʞʘ ʈʦʤʝʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʜʦʩʪʘʪʥʴʦ ʨʦʟʚʠʥʝʥʘ, 

ʧʦʪʨʽʙʥʦ ʚʠʜʽʣʠʪʠ ʟʘʧʣʘʚʥʠʡ ʪʠʧ ʤʽʩʮʝʚʦʩʪʽ (ʨʠʩ.1). ʅʘ ʪʝʨʠʪʦʨʽʾ ʨʘʡʦʥʫ ʜʦʩʣʽ-

ʜʞʝʥʥʷ ʚʠʜʽʣʷʶʪʴ ʦʜʠʥ ʚʠʜ ʟʘʧʣʘʚʥʠʭ ʧʨʠʨʦʜʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ, ʘ 

ʩʘʤʝ ʧʣʦʩʢʽ ʟʘʧʣʘʚʥʽ ʘʣʶʚʽʘʣʴʥʽ ʨʽʚʥʠʥʠ ʥʘ ʧʘʣʝʦʛʝʥʦʚʦʤʫ ʬʫʥʜʘʤʝʥʪʽ ʟ ʪʦʨʬʦ-



ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʉʫʤɼʇʋ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ  

32 

 

ʚʠʱʘʤʠ ʥʠʟʠʥʥʠʤʠ, ʣʫʯʥʦ-ʙʦʣʦʪʥʠʤʠ, ʙʦʣʦʪʥʠʤʠ, ʪʦʨʬʫʚʘʪʦ-ʙʦʣʦʪʥʠʤʠ ʽ ʛʣʠ-

ʥʠʩʪʦ-ʧʽʱʘʥʠʤʠ ˇʨʫʥʪʘʤʠ ʧʽʜ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʫʛʽʜʜʷʤʠ ʟ ʟʘʧʣʘʚʥʠʤʠ 

ʣʫʢʘʤʠ, ʥʠʟʠʥʥʠʤʠ ʙʦʣʦʪʘʤʠ ʪʘ ʚʽʣʴʭʦʚʠʤʠ ʣʽʩʘʤʠ. 

 
ʋʤʦʚʥʽ ʟʥʘʢʠ:  

ɺʠʜʠ ʣʘʥʜʰʘʬʪʽʚ: 

 ï ʷʨʫʞʥʦ-ʙʘʣʢʦʚʽ ʇʊʂ ʥʘ ʧʘʣʝʦʛʝʥʦʚʦʤʫ ʬʫʥʜʘʤʝʥʪʽ ʽʟ ʟʤʠʪʠʤʠ ʯʦʨʥʦʟʝʤʘʤʠ 

ʦʧʽʜʟʦʣʝʥʠʤʠ, ʩʽʨʠʤʠ ʦʧʽʜʟʦʣʝʥʠʤʠ ʪʘ ʪʝʤʥʦ-ʩʽʨʠʤʠ ʨʝʛʨʘʜʦʚʘʥʠʤʠ ˇʨʫʥʪʘʤʠ ʥʘ 

ʩʭʠʣʘʭ ʽ ʣʫʯʥʠʤʠ,ʙʦʣʦʪʥʦ-ʣʫʯʥʠʤʠ ˇʨʫʥʪʘʤʠ ʧʽʜ ʣʫʯʥʦ-ʩʪʝʧʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʽ 

ʙʦʣʦʪʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ. 

- ʧʣʦʩʢʽ ʟʘʧʣʘʚʥʽ ʘʣʶʚʽʘʣʴʥʽ ʨʽʚʥʠʥʠ ʥʘ ʧʘʣʝʦʛʝʥʦʚʦʤʫ ʬʫʥʜʘʤʝʥʪʽ ʟ ʪʦʨʬʦʚʠʱʘʤʠ 

ʥʠʟʠʥʥʠʤʠ, ʣʫʯʥʦ-ʙʦʣʦʪʥʠʤʠ, ʙʦʣʦʪʥʠʤʠ, ʪʦʨʬʫʚʘʪʦ-ʙʦʣʦʪʥʠʤʠ ʽ ʛʣʠʥʠʩʪʦ-

ʧʽʱʘʥʠʤʠ ˇʨʫʥʪʘʤʠ ʧʽʜ ʩ/ʛ ʫʛʽʜʜʷʤʠ ʟ ʟʘʧʣʘʚʥʠʤʠ ʣʫʢʘʤʠ, ʥʠʟʠʥʥʠʤʠ ʙʦʣʦʪʘʤʠ ʪʘ 

ʚʽʣʴʭʦʚʠʤʠ ʣʽʩʘʤʠ. 

- ʜʨʽʙʥʦʛʦʨʙʠʩʪʘ ʧʽʱʘʥʘ ʨʽʚʥʠʥʘ ʚ ʤʝʞʘʭ ʧʝʨʰʦʾ ʥʘʜʟʘʧʣʘʚʥʦʾ ʪʝʨʘʩʠ ʥʘ ʧʘʣʝʦʛʝ-

ʥʦʚʦʤʫ ʬʫʥʜʘʤʝʥʪʽ ʟ ʯʦʨʥʦʟʝʤʘʤʠ ʣʫʯʥʠʤʠ ʛʣʠʙʦʢʦ ʩʣʘʙʦ ʩʦʣʦʥʮʶʚʘʪʠʤʠ, ʣʫʯʥʠ-

ʤʠ ʛʣʠʙʦʢʦ ʪʘ ʧʦʚʝʨʭʥʝʚʦ ʩʣʘʙʦ ʩʦʣʦʥʮʶʚʘʪʠʤʠ, ʜʝʨʥʦʚʦ-ʙʦʨʦʚʠʤʠ ˇʨʫʥʪʘʤʠ ʧʽʜ 

ʩ/ʛ ʫʛʽʜʜʷʤʠ ʽ ʩʽʷʥʠʤʠ ʣʫʢʘʤʠ ʟ ʣʫʯʥʠʤʠ ʩʪʝʧʘʤʠ. 

- ʥʠʟʴʢʘ ʣʝʩʦʚʘ ʨʽʚʥʠʥʘ ʥʘ ʧʘʣʝʦʛʝʥʦʚʦʤʫ ʬʫʥʜʘʤʝʥʪʽ ʚ ʤʝʞʘʭ ʜʨʫʛʦʾ ʥʘʜʟʘʧʣʘʚʥʦʾ 

ʪʝʨʘʩʠ ʟ ʯʦʨʥʦʟʝʤʘʤʠ ʛʣʠʙʦʢʠʤʠ ʚʠʣʫʛʫʚʘʥʠʤʠ ʪʘ ʤʘʣʦʛʫʤʫʩʥʠʤʠ, ʪʝʤʥʦ-ʩʽʨʠʤʠ 

ˇʨʫʥʪʘʤʠ ʧʽʜ ʩ/ʛ ʫʛʽʜʜʷʤʠ ʽ ʣʫʯʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ. 

- ʥʠʟʴʢʘ ʣʝʩʦʚʘ ʨʽʚʥʠʥʘ ʥʘ ʧʘʣʝʦʛʝʥʦʚʦʤʫ ʬʫʥʜʘʤʝʥʪʽ ʚ ʤʝʞʘʭ ʪʨʝʪʴʦʾ ʥʘʜʟʘʧʣʘʚʥʦʾ 

ʪʝʨʘʩʠ ʟ ʯʦʨʥʦʟʝʤʘʤʠ ʦʧʽʜʟʦʣʝʥʠʤʠ, ʯʦʨʥʦʟʝʤʘʤʠ ʤʘʣʦʛʫʤʫʩʥʠʤʠ, ʢʘʨʙʦʥʘʪʥʠʤʠ, 

ʣʫʯʥʦ-ʯʦʨʥʦʟʝʤʥʠʤʠ ʛʨʘʥʪʘʤʠ ʧʽʜ ʩ/ʛ ʫʛʽʜʜʷʤʠ ʽ ʣʫʯʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ. 

- ʚʠʩʦʢʘ ʣʝʩʦʚʘ ʨʽʚʥʠʥʘ ʥʘ ʧʘʣʝʦʛʝʥʦʚʦʤʫ ʬʫʥʜʘʤʝʥʪʽ ʚ ʤʝʞʘʭ ʧʣʘʪʦ ʟ ʯʦʨʥʦʟʝʤʘ-

ʤʠ ʛʣʠʙʦʢʠʤʠ ʤʘʣʦʛʫʤʫʩʥʠʤʠ, ʯʦʨʥʦʟʝʤʘʤʠ ʛʣʠʙʦʢʠʤʠ ʢʘʨʙʦʥʘʪʥʠʤʠ, ʯʦʨʥʦʟʝ-

ʤʘʤʠ ʛʣʠʙʦʢʠʤʠ ʤʘʣʦʛʫʤʫʩʥʠʤʠ ʚʠʣʫʛʫʚʘʥʠʤʠ ʧʽʜ ʩ/ʛ ʫʛʽʜʜʷʤʠ ʥʘ ʤʽʩʮʽ ʣʫʯʥʠʭ 

ʩʪʝʧʽʚ. 

- ʚʠʩʦʢʘ ʣʝʩʦʚʘ ʨʽʚʥʠʥʘ ʥʘ ʧʘʣʝʦʛʝʥʦʚʦʤʫ ʬʫʥʜʘʤʝʥʪʽ ʚ ʤʝʞʘʭ ʧʣʘʪʦ ʟ ʯʦʨʥʦʟʝʤʘ-

ʤʠ ʛʣʠʙʦʢʠʤʠ, ʤʘʣʦʛʫʤʫʩʥʠʤʠ, ʯʦʨʥʦʟʝʤʘʤʠ ʦʧʽʜʟʦʣʝʥʠʤʠ, ʪʝʤʥʦ-ʩʽʨʠʤʠ ʦʧʽʜʟʦ-

ʣʝʥʠʤʠ ˇʨʫʥʪʘʤʠ ʧʽʜ ʩ/ʛ ʫʛʽʜʜʷʤʠ ʥʘ ʤʽʩʮʽ ʢʣʝʥʦʚʦ-ʣʠʧʦʚʦ-ʜʫʙʦʚʠʭ ʽ ʜʫʙʦʚʠʭ ʣʽʩʽʚ. 

ʈʠʩ.1.ʃʘʥʜʰʘʬʪʥʘ ʢʘʨʪʘ ʈʦʤʝʥʩʴʢʦʛʦ ʨʘʡʦʥʫ 
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ʇʦ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʨʘʡʦʥʫ ʧʦʰʠʨʝʥʠʡ ʜʦʣʠʥʥʦ-ʙʘʣʢʦʚʠʡ ʪʠʧ ʤʽʩʮʝʚʦʩʪʽ ʥʘ 

ʧʘʣʝʦʛʝʥʦʚʦʤʫ ʬʫʥʜʘʤʝʥʪʽ ʽʟ ʟʤʠʪʠʤʠ ʯʦʨʥʦʟʝʤʘʤʠ ʦʧʽʜʟʦʣʝʥʠʤʠ, ʩʽʨʠʤʠ 

ʦʧʽʜʟʦʣʝʥʠʤʠ ʪʘ ʪʝʤʥʦ-ʩʽʨʠʤʠ ʨʝʛʨʘʜʦʚʘʥʠʤʠ ˇʨʫʥʪʘʤʠ ʥʘ ʩʭʠʣʘʭ ʽ ʣʫʯʥʠʤʠ, 

ʙʦʣʦʪʥʦ-ʣʫʯʥʠʤʠ ˇʨʫʥʪʘʤʠ ʧʽʜ ʣʫʯʥʦ-ʩʪʝʧʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʽ ʙʦʣʦʪʥʦʶ ʨʦʩ-

ʣʠʥʥʽʩʪʶ. ɼʘʥʠʡ ʪʠʧ ʤʽʩʮʝʚʦʩʪʽ ʧʦʰʠʨʝʥʠʡ ʚ ʤʝʞʘʭ ʚʩʽʭ ʟʛʘʜʘʥʠʭ ʚʠʜʽʚ ʣʘʥʜ-

ʰʘʬʪʽʚ [3]. 

ʃʘʥʜʰʘʬʪʥʽ ʨʝʛʽʦʥʘʣʴʥʽ ʩʪʨʫʢʪʫʨʠ ʩʬʦʨʤʫʚʘʣʠʩʷ ʚ ʧʨʦʮʝʩʽ ʨʦʟʚʠʪʢʫ ʨʝ-

ʛʽʦʥʫ ʚ ʟʚ'ʷʟʢʫ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʾʭ ʢʦʤʧʦʥʝʥʪʘʤʠ [1]. ʉʫʤʩʴʢʘ ʦʙʣʘʩʪʴ ʚʭʦʜʠʪʴ ʜʦ 

ʩʢʣʘʜʫ ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʨʽʚʥʠʥʥʦʾ ʢʨʘʾʥʠ. ʅʘ ʾʾ ʪʝʨʠʪʦʨʽʾ ʚʠʜʽʣʷʶʪʴʩʷ ʜʚʽ 

ʟʦʥʠ ï ʤʽʰʘʥʠʭ ʣʽʩʽʚ ʪʘ ʣʽʩʦʩʪʝʧʦʚʘ. ʋ ʤʝʞʘʭ ʣʘʥʜʰʘʬʪʥʠʭ ʟʦʥ ʚʠʜʽʣʷʶʪʴ ʪʨʠ 

ʧʨʦʚʽʥʮʽʾ: ʇʦʣʽʩʴʢʫ (ɸ), ʃʽʚʦʙʝʨʝʞʥʦ-ɼʥʽʧʨʦʚʩʴʢʫ ʥʠʟʦʚʠʥʥʫ ʣʽʩʦʩʪʝʧʦʚʫ (ɹ), 

ʉʝʨʝʜʥʴʦʨʦʩʽʡʩʴʢʫ ʧʽʜʚʠʱʝʥʫ ʣʽʩʦʩʪʝʧʦʚʫ (ɺ). ʋ ʇʦʣʽʩʴʢʽʡ ʧʨʦʚʽʥʮʽʾ ʚʠʜʽʣʷ-

ʻʪʴʩʷ ʦʙʣʘʩʪʴ ʅʦʚʛʦʨʦʜ-ʉʽʚʝʨʩʴʢʦʛʦ ʇʦʣʽʩʩʷ (ɯ), ʫ ʃʽʚʦʙʝʨʝʞʥʦ-ɼʥʽʧʨʦʚʩʴʢʽʡ 

ʧʨʦʚʽʥʮʽʾ ï ʇʽʚʥʽʯʥʘ ʇʦʣʪʘʚʩʴʢʘ (ɯɯ) ʪʘ ʇʽʚʜʝʥʥʘ ʇʦʣʪʘʚʩʴʢʘ (ɯɯɯ) ʦʙʣʘʩʪʽ; ʫ ʉʝ-

ʨʝʜʥʴʦʨʦʩʽʡʩʴʢʽʡ ʧʨʦʚʽʥʮʽʾ ï ʉʫʤʩʴʢʘ ʧʽʜʚʠʱʝʥʘ ʦʙʣʘʩʪʴ ʟʘʭʽʜʥʠʭ ʚʽʜʨʦʛʽʚ ʉʝ-

ʨʝʜʥʴʦʨʦʩʽʡʩʴʢʦʾ ʚʠʩʦʯʠʥʠ (ɯV). 

ʈʦʤʝʥʩʴʢʠʡ ʨʘʡʦʥ, ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ ʤʝʞʘʭ ʃʽʚʦʙʝʨʝʞʥʦ-ɼʥʽʧʨʦʚʩʴʢʦʾ ʥʠ-

ʟʦʚʠʥʥʦʾ ʣʽʩʦʩʪʝʧʦʚʦʾ ʧʨʦʚʽʥʮʽʾ [1]. 

ɯɯ. ʇʽʚʥʽʯʥʘ ʇʦʣʪʘʚʩʴʢʘ ʨʦʟʯʣʝʥʦʚʘʥʘ ʨʽʚʥʠʥʥʦ-ʪʝʨʘʩʦʚʘ ʣʝʩʦʚʘ ʦʙʣʘʩʪʴ. 

ɹʽʣʴʰʘ ʯʘʩʪʠʥʘ ʦʙʣʘʩʪʽ ʚ ʪʝʢʪʦʥʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʚʽʜʧʦʚʽʜʘʻ ʧʽʚʥʽʯʥʦ-

ʩʭʽʜʥʦʤʫ ʩʭʠʣʫ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʾ ʟʘʧʘʜʠʥʠ, ʘ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʘ ï ʮʝʥʪʨʘ-

ʣʴʥʦʤʫ ʛʨʘʙʝʥʫ, ʷʢʠʡ ʫʩʢʣʘʜʥʝʥʠʡ ʣʦʢʘʣʴʥʠʤʠ ʪʝʢʪʦʥʽʯʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʘʥ-

ʪʠʢʣʽʥʘʣʴʥʦʛʦ ʪʠʧʫ, ʱʦ ʜʦʙʨʝ ʚʠʨʘʞʝʥʽ ʫ ʨʝʣʴʻʬʽ. 

ʉʫʣʴʩʴʢʠʡ ʧʽʜʚʠʱʝʥʦ-ʨʦʟʯʣʝʥʦʚʘʥʠʡ ʨʘʡʦʥ ʽʟ ʰʠʰʘʢʦʚʠʤ ʨʝʣʴʻʬʦʤ ʥʘ 

ʥʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʘʭ ʟ ʯʦʨʥʦʟʝʤʘʤʠ ʪʠʧʦʚʠʤʠ ʩʝʨʝʜʥʴʦʛʫʤʫʩʥʠʤʠ ʪʘ ʧʘʥʫʚʘʥ-

ʥʷʤ ʘʛʨʦʬʽʪʦʮʝʥʦʟʽʚ ʡ ʰʠʨʦʢʦʣʠʩʪʷʥʠʤʠ ʙʘʡʨʘʯʥʠʤʠ ʣʽʩʘʤʠ. ʈʦʩʣʠʥʥʦ-

ˇʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʫʙʦʚʦ-ʣʠʧʦʚʦ-ʙʝʨʝʩʪʦʚʠʤʠ ʣʽʩʘʤʠ ʥʘ ʢʦʨʽʥ-

ʥʦʤʫ ʧʨʘʚʦʤʫ ʙʝʨʝʟʽ ʨ. ʉʫʣʠ ʽʟ ʪʝʤʥʦ-ʩʽʨʠʤʠ ʣʽʩʦʚʠʤʠ ˇʨʫʥʪʘʤʠ ʪʘ ʯʦʨʥʦʟʝʤʘ-

ʤʠ ʦʧʽʜʟʦʣʝʥʠʤʠ, ʡ ʦʢʨʝʤʠʤʠ ʦʩʪʨʽʚʢʘʤʠ ʥʘ ʧʣʘʢʦʨʘʭ ʫ ʩʫʬʦʟʽʡʥʠʭ ʟʥʠʞʝʥʥʷʭ 

ʽʟ ʟʘʩʦʣʝʥʠʤʠ ʣʫʯʥʦʯʦʨʥʦʟʝʤʥʠʤʠ ˇʨʫʥʪʘʤʠ. ʆʩʦʙʣʠʚʦʩʪʽ ʣʘʥʜʰʘʬʪʫ ʧʦʣʷʛʘ-

ʶʪʴ ʚ ʪʦʤʫ, ʱʦ ʥʘʷʚʥʽ ʜʘʚʥʴʦʣʴʦʜʦʚʠʢʦʚʽ ʪʘ ʧʨʠʣʴʦʜʦʚʠʢʦʚʽ ʣʫʯʥʦ-ʩʪʝʧʦʚʽ ʨʽʚ-

ʥʠʥʠ. ɺʦʥʠ ʫʪʚʦʨʝʥʽ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʡ ʙʽʣʠʤʠ ʧʽʩʢʘʤʠ ʧʦʣʪʘʚ-

ʩʴʢʦʾ ʩʝʨʽʾ, ʷʢʽ ʧʝʨʝʢʨʠʪʽ ʩʪʨʦʢʘʪʠʤʠ ʽ ʯʝʨʚʦʥʦ-ʙʫʨʠʤʠ ʛʣʠʥʘʤʠ, ʱʦ ʧʦʜʝʢʫʜʠ 

ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʨʦʟʤʠʪʽ [4]. 

ʏʝʪʚʝʨʪʠʥʥʽ ʚʽʜʢʣʘʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʣʝʩʦʤ ʟ ʣʴʦʜʦʚʠʢʦʚʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ. 

ɼʣʷ ʨʘʡʦʥʫ ʭʘʨʘʢʪʝʨʥʽ ʣʦʢʘʣʴʥʽ ʩʦʣʷʥʦʢʫʧʦʣʴʥʽ ʩʪʨʫʢʪʫʨʠ. ɺ ʤʝʞʘʭ ʜʦʣʠʥʠ ʨ. 

ʉʫʣʠ ʨʦʟʚʠʚʘʶʪʴʩʷ ʰʠʰʘʢʠ. ʈʝʣʴʻʬ ʨʘʡʦʥʫ ʩʣʘʙʦʭʚʠʣʷʩʪʠʡ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩ-

ʪʶ ʜʘʚʥʽʭ ʧʨʦʭʽʜʥʠʭ ʜʦʣʠʥ, ʙʘʣʦʢ ʪʘ ʩʫʯʘʩʥʠʭ ʷʨʽʚ. ʋ ʜʘʥʦʤʫ ʨʘʡʦʥʽ ʧʨʝʜʩʪʘʚ-

ʣʝʥʽ ʜʦʣʠʥʥʦ-ʙʘʣʢʦʚʽ ʪʘ ʧʦʣʦʛʦʫʚʘʣʠʩʪʽ ʚʦʜʦʜʽʣʴʥʽ ʪʠʧʠ ʤʽʩʮʝʚʦʩʪʽ, ʷʢʽ ʧʦʻʜ-

ʥʫʶʪʴʩʷ ʟ ʧʨʠʨʽʯʢʦʚʠʤʠ ʪʠʧʘʤʠ ʥʘ ʧʨʘʚʠʭ ʙʝʨʝʛʘʭ ʨʽʯʦʢ; ʘ ʥʘ ʧʽʚʥʦʯʽ ï ʜʘʚʥʴʦ-

ʪʝʨʘʩʦʚʽ, ʣʝʩʦʚʦ-ʪʝʨʘʩʦʚʽ ʤʽʩʮʝʚʦʩʪʽ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʟʘʧʣʘʚʥʠʤʠ. 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʣʘʥʜʰʘʬʪʠ ʻ ʥʝʚʽʜ'ʻʤʥʦʶ ʯʘ-

ʩʪʠʥʦʶ ʫ ʚʠʚʯʝʥʥʽ ʙʫʜʴ-ʷʢʦʾ ʪʝʨʠʪʦʨʽʾ. ʃʠʰʝ ʜʦʩʣʽʜʠʚʰʠ ʧʨʠʨʦʜʥʦ-

ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʢʦʤʧʣʝʢʩʠ, ʤʦʞʥʘ ʧʦʚʥʽʩʪʶ ʢʦʤʧʣʝʢʩʥʦ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʨʝʣʴ-

ʻʬ, ʢʦʨʽʥʥʽ ʧʦʨʦʜʠ ʪʘ ˇʨʫʥʪʦʚʦ-ʨʦʩʣʠʥʥʠʡ ʧʦʢʨʠʚ, ʷʢʽ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʧʝʚʥʦʾ ʪʝ-



ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʉʫʤɼʇʋ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ  
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ʨʠʪʦʨʽʾ. ɺ ʤʝʞʘʭ ʈʦʤʝʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʜʦʤʽʥʫʶʪʴ ʪʠʧʠ ʤʽʩʮʝʚʦʩʪʽ ʨʦʟʯʣʝʥʦʚʘ-

ʥʠʭ ʧʽʜʚʠʱʝʥʠʭ ʣʝʩʦʧʦʜʽʙʥʠʭ ʨʽʚʥʠʥ. ʊʘʢʦʞ, ʥʘʷʚʥʘ ʩʠʣʴʥʦʨʦʟʯʣʝʥʦʚʘʥʘ ʣʝʩʦ-

ʚʘ ʨʽʚʥʠʥʘ, ʷʢʘ ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʨʘʡʦʥʫ. ɼʣʷ ʨʘʡʦʥʫ ʭʘʨʘʢʪʝ-

ʨʥʽ ʟʘʧʣʘʚʥʽ ʪʘ ʷʨʫʞʥʦ-ʙʘʣʢʦʚʽ ʣʘʥʜʰʘʬʪʠ. 
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Summary 

M.V. Babets. The Landscapes of Romny District . 
The types of areas which are the biggest morphological parts are the basis ʦf landscape 

structure. Through them we can explore the history of the landcape stucture. These structural units 

are allocated on the basis that each natural complex differs for each other: age and origin, nature 

quaternary cover; relief, soil and vegetation and others. Consequently the features of the landscape 

of Romny district are analyzed and their main types and species are highlighted in the article. 
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ɸ.ʖ. ʈʘʡʩʴʢʘ, ɸ.ʉ. ɻʥʠʜʘ 
ʊɽʅɼɽʅʎɯʗ ʈʆɿɺʀʊʂʋ ʄɯʂʈʆɿɸʇɸɼʀʅʅʀʍ ʄʆʈʌʆʉʂʋʃʔʇʊʋʈ ʅɸ 

ʄɽʃɯʆʈʆɺɸʅʀʍ ɿɽʄʃʗʍ ʅɸ ʇʈʀʂʃɸɼɯ 

ʆʉʋʐʋɺɸʃʔʅʆɰ ʉʀʉʊɽʄʀ çʂʋʏʀʅɯɺʂɸè 
 

ʈʦʟʛʣʷʥʫʪʦ ʬʦʨʤʠ ʤʽʢʨʦʟʘʧʘʜʠʥʥʦʛʦ ʨʝʣʴʻʬʫ ʚ ʤʝʞʘʭ ʦʩʫʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ çʂʫʯʠ-

ʥʽʚʢʘè, ʟʜʽʡʩʥʝʥʦ ʩʧʨʦʙʫ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʾʭ ʧʦʭʦʜʞʝʥʥʷ ʪʘ ʟʤʽʥʠ ʫ ʨʦʟʚʠʪʢʫ ʧʽʜ ʚʧʣʠʚʦʤ 

ʦʩʫʰʫʚʘʣʴʥʠʭ ʤʝʣʽʦʨʘʮʽʡ. ʇʨʝʜʩʪʘʚʣʝʥʦ ʢʦʨʦʪʢʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʤʽʢʨʦʟʘʧʘʜʠʥʥʠʭ ʬʦʨʤ 

ʨʝʣʴʻʬʫ ʷʢ ʩʘʤʦʩʪʽʡʥʠʭ ʫʪʚʦʨʝʥʴ ʟʽ ʩʚʦʾʤʠ ʩʧʝʮʠʬʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʪʘ ʫʤʦʚʘʤʠ ʨʦʟ-

ʚʠʪʢʫ, ʨʦʟʛʣʷʥʫʪʦ ʧʠʪʘʥʥʷ ʧʨʦʙʣʝʤʘʪʠʢʠ ʾʭ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʾ. ʆʢʨʝʤʦ ʟʚʝʨ-

ʥʫʪʦ ʫʚʘʛʫ ʥʘ ʟʚôʷʟʦʢ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʪʝʨʠʪʦʨʽʾ ʽ ʨʦʟʚʠʪʢʫ ʦʢʨʝʤʠʭ ʪʠʧʽʚ ʤʽʢʨʦʟʘʧʘʜʠʥ-

ʥʠʭ ʬʦʨʤ ʨʝʣʴʻʬʫ. ʊʘʢʦʞ ʚʢʘʟʘʥʦ ʥʘ ʨʷʜ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ ʪʘʢʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ ʷʢ ʩʪʝʧʦʚʽ 

ʙʣʶʜʮʷ ʪʘ ʽʥʰʠʤʠ ʪʠʧʘʤʠ ʤʽʢʨʦʟʘʧʘʜʠʥ, ʦʩʢʽʣʴʢʠ ʚ ʣʽʪʝʨʘʪʫʨʽ ʯʘʩʪʦ ʚʩʽ ʟʘʧʘʜʠʥʥʽ ʫʪʚʦ-

ʨʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʬʦʨʤ ʪʘ ʨʦʟʤʽʨʽʚ ʦʙôʻʜʥʫʶʪʴ ʧʽʜ ʥʘʟʚʦʶ ʩʪʝʧʦʚʠʭ ʙʣʶʜʝʮʴ. ɺʢʘʟʘʥʦ ʥʘ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʧʣʘʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ ʟ ʦʩʫʰʫʚʘʥʥʷ ʪʘ ʧʽ-

ʩʣʷ ʾʭ ʟʘʚʝʨʰʝʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʟʘʧʘʜʠʥʥʠʡ ʨʝʣʴʻʬ, ʩʪʝʧʦʚʽ ʙʣʶʜʮʷ, ʩʫʬʦʟʽʡʥʦ-ʧʨʦʩʘʜʢʦʚʽ ʧʨʦʮʝʩʠ ʪʘ 

ʷʚʠʱʘ, ʪʠʧʠ ʟʘʧʘʜʠʥ, ʤʝʣʽʦʨʘʪʠʚʥʽ ʩʠʩʪʝʤʠ. 
 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɿʘʧʘʜʠʥʥʠʡ ʨʝʣʴʻʬ ʥʘʙʫʚ ʰʠʨʦʢʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘ 

ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʡ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚʝʣʠʢʠʤ ʨʽʟʥʦʤʘʥʽʪʪʷʤ ʬʦʨʤ. ʅʘ ʯʘʩʪʢʫ ʟʘ-

ʧʘʜʠʥʥʠʭ ʬʦʨʤ ʧʨʠʧʘʜʘʻ ʙʽʣʷ 2,5 ʤʣʥ. ʛʘ ʦʨʥʠʭ ʟʝʤʝʣʴ ʋʢʨʘʾʥʠ, ʱʦ ʫʪʨʫʜʥʶʻ 

ʛʦʩʧʦʜʘʨʩʴʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʝʨʠʪʦʨʽʡ ï ʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʥʘ ʚʢʘʟʘʥʠʭ 

ʧʣʦʱʘʭ ʚʪʨʘʯʘʻʪʴʩʷ ʜʦ 35-40% ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʟʘ ʨʘʭʫʥʦʢ ʾʭ 

ʚʠʤʦʢʘʥʥʷ. ɺʠʚʯʝʥʥʷ ʡʦʛʦ ʨʦʟʚʠʪʢʫ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʛʝʥʝʟʠʩʫ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʤʘʻ ʷʢ ʽ ʩʫʪʦ ʥʘʫʢʦʚʠʡ ʽʥʪʝʨʝʩ, ʪʘʢ ʽ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʨʽʟʥʠʭ ʛʘʣʫʟʝʡ ʛʦ-

ʩʧʦʜʘʨʩʪʚʘ [5]. 
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ʌʦʨʤʫʣʶʚʘʥʥʷ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʢʣʘʩʠ-

ʬʽʢʘʮʽʷ ʤʽʢʨʦʟʘʧʘʜʠʥʥʠʭ ʬʦʨʤ ʨʝʣʴʻʬʫ ʨʦʟʚʠʥʫʪʠʭ ʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʟʝʤʣʷʭ ʪʘ ʚʠʷʚʣʝʥʥʷ ʟʤʽʥ ʫ ʾʭ ʨʦʟʚʠʪʢʫ ʽ ʬʦʨʤʫʚʘʥʥʽ ʥʘ ʧʨʠʢʣʘʜʽ ʤʝʣʽʦʨʘʪʠʚʥʦʾ 

ʩʠʩʪʝʤʠ çʂʫʯʠʥʽʚʢʘè. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɼʦ ʤʽʢʨʦʟʘʧʘʜʠʥʥʠʭ ʬʦʨʤ ʨʝʣʴʻʬʫ ʚʽʜʥʦ-

ʩʷʪʴ ʛʝʥʝʪʠʯʥʦ ʨʽʟʥʦʨʽʜʥʽ, ʚʽʜʥʦʩʥʦ ʤʽʣʢʽ ʟʘʤʢʥʫʪʽ ʟʥʠʞʝʥʥʷ ʟ ʜʽʘʤʝʪʨʦʤ ʦʢʨʫ-

ʞʥʦʩʪʽ ʚʝʨʭʥʴʦʾ ʙʨʦʚʢʠ ʚʽʜ ʜʝʢʽʣʴʢʦʭ ʤʝʪʨʽʚ ʜʦ 1,5 ʢʤ, ʨʽʜʰʝ ï ʜʦ 2-5 ʢʽʣʦʤʝʪ-

ʨʽʚ, ʱʦ ʪʨʘʧʣʷʶʪʴʩʷ ʥʘ ʜʝʥʥʽʡ ʧʦʚʝʨʭʥʽ. ɰʭ ʨʦʟʚʠʪʦʢ ʪʘ ʧʨʦʩʪʦʨʦʚʝ ʧʦʰʠʨʝʥʥʷ 

ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʧʨʦʷʚʦʤ ʧʨʠ-

ʨʦʜʥʠʭ ʬʘʢʪʦʨʽʚ (ʢʦʣʠʚʘʥʥʷ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ (ʈɻɺ), ʛʝʦʣʦʛʽʯʥʦʾ ʪʘ ʛʝʦʤʦʨ-

ʬʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ, ʧʨʦʷʚʫ ʩʫʬʦʟʽʾ, ʟʤʽʥʠ ʦʢʨʝʤʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ), 

ʘ ʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʜʫ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ. ʋ ʤʝʞʘʭ ʤʝʣʽʦʨʘʪʠʚʥʠʭ 

ʩʠʩʪʝʤ ʤʽʢʨʦʟʘʧʘʜʠʥʥʽ ʬʦʨʤʠ ʯʘʩʪʦ ʚʠʥʠʢʘʶʪʴ ʷʢ ʨʝʟʫʣʴʪʘʪ ʥʝʨʽʚʥʦʤʽʨʥʦʛʦ 

ʦʩʫʰʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʡ ʥʦʩʷʪʴ ʟʜʝʙʽʣʴʰʦʛʦ ʧʨʦʩʘʜʢʦʚʠʡ ʭʘʨʘʢʪʝʨ [2; 5]. 

ʋ ʤʽʢʨʦʟʘʧʘʜʠʥʥʠʭ ʬʦʨʤʘʭ ʬʦʨʤʫʻʪʴʩʷ ʩʚʽʡ ʦʩʦʙʣʠʚʠʡ ʤʽʢʨʦʣʘʥʜʰʘʬʪ. 

ʅʘʚʝʩʥʽ ʧʽʜ ʯʘʩ ʪʘʥʝʥʥʷ ʩʥʽʛʫ, ʘ ʚ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʽ ʧʽʩʣʷ ʣʽʪʥʽʭ ʜʦʱʽʚ, ʫ ʤʽʢ-

ʨʦʟʘʧʘʜʠʥʘʭ ʪʠʤʯʘʩʦʚʦ ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʡ ʟʘʩʪʦʶʶʪʴʩʷ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʠ, ʱʦ ʷʚ-

ʣʷʻʪʴʩʷ ʧʨʠʯʠʥʦʶ ʟʘʙʦʣʦʯʫʚʘʥʥʷ ʪʘ ʦʛʣʝʻʥʥʷ ˇʨʫʥʪʽʚ, ʘ ʪʘʢʦʞ ʥʘʢʦʧʠʯʝʥʥʷ ʥʘ 

ʜʥʽ ʟʘʧʘʜʠʥ ʤʫʣʠʩʪʠʭ ʧʨʦʜʫʢʪʽʚ ʧʦʚʝʨʭʥʝʚʦʛʦ ʟʤʠʚʫ. ʋ ʨʘʡʦʥʘʭ ʰʠʨʦʢʦʛʦ ʨʦʟ-

ʚʠʪʢʫ ʙʦʣʽʪ ʤʽʢʨʦʟʘʧʘʜʠʥʠ ʚʠʜʽʣʷʶʪʴʩʷ ʢʫʧʠʥʯʘʩʪʦʶ ʧʦʚʝʨʭʥʝʶ, ʣʫʯʥʦ-

ʙʦʣʦʪʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʘʙʦ ʟʘʨʦʩʪʷʤʠ ʚʝʨʙʠ. ɿʘ ʩʧʦʩʦʙʦʤ ʫʪʚʦʨʝʥʥʷ ʤʽʢʨʦʟʘʧʘ-

ʜʠʥʥʽ ʤʦʨʬʦʩʢʫʣʴʧʪʫʨʠ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʦ 4 ʦʩʥʦʚʥʠʭ ʛʨʫʧ: ʘ) ʢʘʨʩʪʦʚʽ (ʚ ʦʙ-

ʣʘʩʪʷʭ ʧʦʰʠʨʝʥʥʷ ʧʦʨʽʜ, ʟʜʘʪʥʠʭ ʜʦ ʢʘʨʩʪʫʚʘʥʥʷ ʥʘ ʧʦʚʝʨʭʥʽ ʯʠ ʧʨʠʢʨʠʪʠʭ ʥʝ-

ʚʝʣʠʢʠʤ ʟʘ ʧʦʪʫʞʥʽʩʪʶ ʘʙʦ ʧʝʨʝʨʠʚʠʩʪʠʤ ʧʦʢʨʠʚʦʤ ʧʫʭʢʠʭ ʚʽʜʢʣʘʜʽʚ), ʙ) ʢʘʨʩ-

ʪʦʚʦ-ʩʫʬʦʟʽʡʥʽ (ʚ ʦʙʣʘʩʪʷʭ, ʜʝ ʧʦʨʦʜʠ ʟʜʘʪʥʽ ʜʦ ʢʘʨʩʪʫʚʘʥʥʷ ʧʦʢʨʠʪʽ ʪʦʚʱʝʶ 

ʧʝʨʝʚʘʞʥʦ ʧʽʱʘʥʠʭ ʚʽʜʢʣʘʜʽʚ), ʚ) ʧʨʦʩʘʜʢʦʚʽ (ʚ ʦʙʣʘʩʪʷʭ ʧʦʰʠʨʝʥʥʷ ʣʝʩʦʚʠʭ 

ʧʦʨʽʜ), ʛ) ʝʨʦʟʽʡʥʽ (ʫ ʜʦʣʠʥʘʭ ʨʽʢ). 

ʆʩʥʦʚʥʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʚʠʟʥʘʯʘʻ ʨʦʟʚʠʪʦʢ ʩʫʬʦʟʽʡʥʠʭ ʟʘʧʘʜʠʥʥʠʭ ʬʦʨʤ 

ʷʚʣʷʶʪʴʩʷ ʩʫʬʦʟʽʡʥʽ ʧʨʦʮʝʩʠ. ʉʫʬʦʟʽʷ ʚʠʢʣʠʢʘʻ ʟʤʽʥʫ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ 

ʩʢʣʘʜʫ ʽ ʩʪʨʫʢʪʫʨʠ ˇʨʫʥʪʫ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʧʦʨʫʰʫʻʪʴʩʷ ʡʦʛʦ ʤʽʮʥʽʩʪʴ ʪʘ ʩʪʽʡ-

ʢʽʩʪʴ. ɺʠʣʫʛʦʚʫʚʘʥʥʷ ʩʦʣʝʡ ʽ ʚʠʤʠʚʘʥʥʷ ʾʭ ʚ ʛʣʠʙʠʥʫ ʥʠʟʭʽʜʥʠʤʠ ʧʦʪʦʢʘʤʠ ʚʦ-

ʜʠ ʥʘʡʜʨʽʙʥʽʰʠʭ ʯʘʩʪʦʢ ˇʨʫʥʪʫ ʪʘ ʧʝʨʝʥʝʩʝʥʥʷ ʾʭ ʧʽʜʟʝʤʥʠʤʠ ʚʦʜʘʤʠ ʤʦʞʝ 

ʩʧʨʠʯʠʥʶʚʘʪʠ ʦʩʽʜʘʥʥʷ ʪʦʚʱʽ ˇʨʫʥʪʫ ʟ ʫʪʚʦʨʝʥʥʷʤ ʥʘ ʧʦʚʝʨʭʥʽ ʟʘʤʢʥʫʪʠʭ ʧʦ-

ʥʠʞʝʥʴ. 

ʋ ʨʘʡʦʥʘʭ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʣʝʩʦʚʠʭ ʧʦʨʽʜ ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʟʘʧʘʜʠʥʥʠʭ 

ʤʦʨʬʦʩʢʫʣʴʧʪʫʨ ʟʦʙʦʚôʷʟʘʥʘ ʩʚʦʾʤ ʫʪʚʦʨʝʥʥʷʤ ʧʨʦʷʚʫ ʧʨʦʩʘʜʦʯʥʠʭ ʚʣʘʩʪʠʚʦʩ-

ʪʝʡ ʣʝʩʽʚ. ɿʘʧʘʜʠʥʘʤ, ʫʪʚʦʨʝʥʠʤ ʪʘʢʠʤ ʰʣʷʭʦʤ, ʚʣʘʩʪʠʚʽ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʦʢʨʫ-

ʛʣʘ ʯʠ ʦʚʘʣʴʥʘ ʬʦʨʤʠ ʽ ʪʦʤʫ ʚ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʚʦʥʠ ʦʪʨʠʤʘʣʠ ʟʘʛʘʣʴʥʫ ʥʘ-

ʟʚʫ ʩʪʝʧʦʚʽ ʙʣʶʜʮʷ. ɿʘ ʚʝʣʠʢʦʾ ʾʭ ʢʽʣʴʢʦʩʪʽ ʫʪʚʦʨʶʻʪʴʩʷ ʜʨʽʙʥʦ-ʭʚʠʣʷʩʪʠʡ ʨʝʣʴ-

ʻʬ ʟ ʯʝʨʛʫʚʘʥʥʷʤ ʜʨʽʙʥʠʭ ʜʝʧʨʝʩʽʡ ʪʘ ʨʦʟʜʽʣʷʶʯʠʭ ʾʭ ʛʨʝʙʝʥʽʚ. 

ʏʘʩʪʦ, ʦʜʥʘʢ, ʩʪʝʧʦʚʠʤʠ ʙʣʶʜʮʷʤʠ ʥʘʟʠʚʘʶʪʴ ʚʩʽ ʤʽʢʨʦʟʘʧʘʜʠʥʥʽ ʧʦʥʠ-

ʞʝʥʥʷ ʨʝʣʴʻʬʫ, ʱʦ ʥʝ ʟʘʚʞʜʠ ʻ ʚʽʨʥʠʤ. ʎʝ ʧʠʪʘʥʥʷ ʤʘʻ ʥʝ ʪʽʣʴʢʠ ʩʫʪʦ ʥʘʫʢʦʚʝ 

ʟʥʘʯʝʥʥʷ, ʘ ʧʨʘʢʪʠʯʥʝ, ʦʩʢʽʣʴʢʠ ʚʠʟʥʘʯʘʻ ʥʘʙʽʨ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʭʦʜʽʚ ʧʨʠ ʧʨʦʚʝ-

ʜʝʥʥʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʙʽʪ. ɼʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʨʦʟʧʦʯʘʣʠʩʷ ʚ ɯʥʩʪʠʪʫʪʽ 



ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʉʫʤɼʇʋ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ  

36 

 

ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ ʱʝ ʚ ʩʝʨʝʜʠʥʽ 80-ʭ ʨʦʢʽʚ ʍʍ ʩʪʦʣʽʪʪʷ ʜʦʟʚʦʣʠʣʠ ʚʠʜʽʣʠʪʠ ʨʷʜ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʦʪʨʽ ʧʨʠʪʘʤʘʥʥʽ ʩʪʝʧʦʚʠʤ ʙʣʶʜʮʷʤ, ʦʩʥʦʚʥʠʤʠ ʟ ʷʢʠʭ ʻ: 

1) ʧʨʠʫʨʦʯʝʥʽʩʪʴ ʜʦ ʧʣʘʢʦʨʥʠʭ ʪʝʨʠʪʦʨʽʡ ï ʜʦ 80% ʚʩʽʭ ʙʣʶʜʝʮʴ ʧʨʠʧʘʜʘʻ 

ʥʘ ʜʽʣʷʥʢʠ ʧʦʚʝʨʭʥʽ ʟ ʥʘʭʠʣʘʤʠ ʚʽʜ 0 ʜʦ 0,03
Á
. ʅʘ ʨʽʚʥʠʥʘʭ ʟ ʧʦʭʠʣʘʤʠ 0,03-

0,22
Á
 ʾʭʥʷ ʢʽʣʴʢʽʩʪʴ ʥʝ ʧʝʨʝʚʠʱʫʻ 15% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ, ʘ ʥʘ ʩʭʠʣʘʭ 0,2-

0,3
Á
 ï ʥʝ ʙʽʣʴʰʝ 3% ʟʘʧʘʜʠʥʥʠʭ ʬʦʨʤ; 

2) ʚʝʣʠʢʠʡ ʚʧʣʠʚ ʤʘʻ ʩʪʫʧʽʥʴ ʨʦʟʯʣʝʥʦʚʘʥʦʩʪʽ ʮʠʭ ʨʽʚʥʠʥ (ʥʘʷʚʥʽʩʪʴ ʨʽʯ-

ʢʦʚʦʾ, ʷʨʫʞʥʦʾ, ʙʘʣʢʦʚʦʾ ʡ ʣʦʱʠʥʥʦʾ ʤʝʨʝʞʽ), ʘ ʪʘʢʦʞ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʟ ˇʨʫʥʪʦʚʠ-

ʤʠ ʚʦʜʘʤʠ ï ʥʘ ʜʽʣʷʥʢʘʭ ʟ ʨʽʚʥʝʤ ˇʨʫʥʪʦʚʠʭ ʚʦʜ 0 ï 2 ʤ ʩʪʝʧʦʚʽ ʙʣʶʜʮʷ, ʷʢ ʧʨʘ-

ʚʠʣʦ, ʚʽʜʩʫʪʥʽ; 

3) ʣʽʪʦʛʝʥʝʪʠʯʥʦʶ ʦʩʥʦʚʦʶ ʨʦʟʚʠʪʢʫ ʜʘʥʠʭ ʬʦʨʤ ʨʝʣʴʻʬʫ ʩʣʫʛʫʶʪʴ ʣʝʩʠ 

ʪʘ ʣʝʩʦʚʠʜʥʽ ʧʦʨʦʜʠ; 

4) ʯʘʩ ʽ ʤʽʩʮʝ ʫʪʚʦʨʝʥʥʷ ʙʣʶʜʝʮʴ. ʉʪʝʧʦʚʽ ʙʣʶʜʮʷ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʩʚʦʻʨʽ-

ʜʥʽ ʣʘʥʜʰʘʬʪʥʽ ʫʪʚʦʨʝʥʥʷ ʪʠʧʫ ʬʘʮʽʡ ʽ ʫʨʦʯʠʱ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʧʝʨʠʛʣʷʮʽʘʣʴ-

ʥʠʭ ʦʙʣʘʩʪʷʭ ʣʴʦʜʦʚʠʢʦʚʠʭ ʧʝʨʽʦʜʽʚ ʚ ʟʦʥʘʣʴʥʠʭ ʫʤʦʚʘʭ ʩʫʭʠʭ ʩʪʝʧʽʚ ʽ ʥʘʧʽʚʧʫ-

ʩʪʝʣʴ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʢʣʘʜʥʦʛʦ ʚʠʟʥʘʯʝʥʦʛʦ ʧʦʻʜʥʘʥʥʷ ʨʽʟʥʠʭ ʛʝʦʣʦʛʦ-

ʙʽʦʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ: ʨʽʟʢʦʢʦʥʪʠʥʝʥʪʘʣʴʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʟ ʚʠʩʦʢʠʤ 

ʩʪʫʧʝʥʝʤ ʘʨʠʜʥʦʩʪʽ (ʦʧʘʜʠ 250-300 ʤʤ/ʨʽʢ), ʽʥʪʝʥʩʠʚʥʠʭ ʝʦʣʦʚʦ-

ʩʝʜʠʤʝʥʪʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʨʽʚʥʠʥʥʠʭ ʪʝʨʠʪʦʨʽʷʭ ʟ ʨʦʟʨʽʜʞʝʥʠʤ ʨʦʩʣʠʥʥʠʤ 

ʧʦʢʨʠʚʦʤ (ʪʨʘʚôʷʥʠʩʪʠʤ), ʣʝʩʦʚʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʚ ʧʨʠʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ, ʧʦʨʽ-

ʚʥʷʥʦ ʚʠʩʦʢʦʤʫ ʨʽʚʥʽ ˇʨʫʥʪʦʚʠʭ ʽ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʷʢʽ ʤʘʶʪʴ ʘʢʪʠʚʥʠʡ ʚʦʜʦʦʙʤʽʥ 

ʟ ʧʦʚʝʨʭʥʝʚʠʤʠ ʚʦʜʘʤʠ [1]. 

ʆʩʫʰʫʚʘʣʴʥʘ ʩʠʩʪʝʤʘ çʂʫʯʠʥʽʚʢʘè ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʉʥʦʚʩʴʢʦʤʫ (ʑʦʨʩʴ-

ʢʦʤʫ) ʨʘʡʦʥʽ ʚ ʟʘʧʣʘʚʽ ʧʨʘʚʦʛʦ ʙʝʟʽʤʝʥʥʦʛʦ ʧʨʠʪʦʢʫ ʨ. ʉʥʦʚ. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ 

ʦʩʫʰʫʚʘʥʠʭ ʟʝʤʝʣʴ ʩʪʘʥʦʚʠʪʴ 1872 ʛʘ, ʫ ʪʦʤʫ ʯʠʩʣʽ ï 511 ʛʘ ʛʦʥʯʘʨʥʦʛʦ ʜʨʝʥʘ-

ʞʫ. ʉʠʩʪʝʤʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʝʨʝʞʽ ʢʘʥʘʣʽʚ ʽ ʜʨʝʥ, ʩʢʠʜʘʥʥʷ ʚʦʜʠ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʩʘʤʦʧʣʠʚʦʤ ʫ ʤʘʛʽʩʪʨʘʣʴʥʽ ʢʘʥʘʣʠ ʄʂ-2 ʽ ʄʂ-1, ʱʦ ʚʧʘʜʘʶʪʴ ʚ ʨ. ʉʥʦʚ. ɹʽʣʴʰʘ 

ʯʘʩʪʠʥʘ ʦʩʫʰʫʚʘʥʠʭ ʟʝʤʝʣʴ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʽʜ ʩʽʥʦʢʦʩʠ ʡ ʧʘʩʦʚʠʱʘ, ʤʝʥ-

ʰʦʶ ʤʽʨʦʶ ï ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʟʝʨʥʦʚʠʭ, ʣʴʦʥʫ, ʢʘʨʪʦʧʣʽ, ʢʫʢʫʨʫʜʟʠ, ʢʦʨʤʦʚʠʭ 

ʢʦʨʝʥʝʧʣʦʜʽʚ. 

ʋ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʜʘʥʘ ʩʠʩʪʝʤʘ ʟʙʫʜʦʚʘʥʘ ʚ ʤʝʞʘʭ ʉʥʦʚ-

ʩʴʢʦ-ʊʫʨôʾʥʩʴʢʦʾ ʪʝʨʘʩʦʚʦʾ ʘʣʶʚʽʘʣʴʥʦʾ ʨʽʚʥʠʥʠ ʡ ʧʨʠʫʨʦʯʝʥʘ ʜʦ ʟʘʧʣʘʚʠ ʡ ʯʘʩ-

ʪʢʦʚʦ ʧʝʨʰʦʾ ʥʘʜʟʘʧʣʘʚʥʦʾ ʪʝʨʘʩʠ ʨ. ʉʥʦʚ. ʈʝʣʴʻʬ ʤʘʩʠʚʫ ʨʽʚʥʠʥʥʠʡ ʟ ʚʝʣʠʢʦʶ 

ʢʽʣʴʢʽʩʪʶ ʦʢʨʝʤʠʭ ʥʝʚʝʣʠʢʠʭ ʚʠʩʦʯʠʥ ʽ ʟʘʧʘʜʠʥ ʽʟ ʟʘʛʘʣʴʥʠʤ ʫʭʠʣʦʤ ʧʦʚʝʨʭʥʽ ʚ 

ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ ʜʦ ʨ. ʉʥʦʚ, ʚʝʣʠʯʠʥʘ ʫʭʠʣʫ 0,002-0,05, ʘʙʩʦʣʶʪʥʽ 

ʦʮʽʥʢʠ ʧʦʚʝʨʭʥʽ ʢʦʣʠʚʘʶʪʴʩʷ ʚ ʤʝʞʘʭ 113,0-123,0 ʤ. ɺʦʜʦʟʙʽʨʥʘ ʧʣʦʱʘ ʦʩʫʰʫ-

ʚʘʥʦʛʦ ʤʘʩʠʚʫ ʟ ʧʽʚʜʥʷ ʤʝʞʫʻ ʽʟ ʙʘʩʝʡʥʦʤ ʙʦʣʦʪʘ çʂʦʩʪʠʱʝè. ɯʟ ʟʘʭʦʜʫ, ʧʽʚʥʽʯ-

ʥʦʛʦ ʟʘʭʦʜʫ ï ʟ ʙʘʩʝʡʥʦʤ ʨ. ʉʥʦʚ, ʟʽ ʩʭʦʜʫ ï ʟ ʙʘʩʝʡʥʦʤ ʨ. ɹʨʝʯ. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ 

ʚʦʜʦʟʙʦʨʫ ʙʘʩʝʡʥʫ 89,8 ʢʤ
2
, ʫ ʪ.ʯ. 27,5 ʢʤ

2
 ʣʽʩʽʚ, 16,5 ʢʤ

2
 ʙʦʣʽʪ [3]. 

ɹʽʣʴʰʽʩʪʴ ʤʽʢʨʦʟʘʧʘʜʠʥʥʠʭ ʬʦʨʤ, ʧʦʰʠʨʝʥʠʭ ʚ ʤʝʞʘʭ ʩʠʩʪʝʤʠ, ʚʽʜʥʦ-

ʩʠʪʴʩʷ ʜʦ ʩʫʬʦʟʽʡʥʦ-ʜʝʬʣʷʮʽʡʥʦʛʦ ʪʠʧʫ ʟʘʧʘʜʠʥ, ʨʦʟʚʠʥʝʥʠʭ ʥʘ ʧʦʨʦʜʘʭ ʧʽʱʘ-

ʥʦʛʦ ʩʢʣʘʜʫ. ʆʢʨʝʤʽ ʬʦʨʤʠ ʩʷʛʘʶʪʴ ʚ ʜʽʘʤʝʪʨʽ ʢʽʣʴʢʦʭ ʜʝʩʷʪʢʽʚ ʤʝʪʨʽʚ, ʧʦʨʦʩʣʽ 

ʜʝʨʝʚʦ-ʯʘʛʘʨʥʠʢʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʽ ʯʽʪʢʦ ʧʨʦʩʣʽʜʢʦʚʫʶʪʴʩʷ ʥʘ ʜʝʥʥʽʡ ʧʦʚʝʨʭ-

ʥʽ. ɿʝʤʣʽ ʧʽʜ ʪʘʢʠʤʠ ʬʦʨʤʘʤʠ, ʷʢ ʧʨʘʚʠʣʦ, ʚʞʝ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʩʽʣʴʩʴ-

ʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʘʙʦ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʻ ʜʦʩʠʪʴ ʫʪʨʫʜʥʝʥʠʤ. ʌʦʨʤʠ ʤʝʥʰʠʭ 



ɻʝʦʛʨʘʬʽʯʥʽ ʥʘʫʢʠ. ï 2017. ï ɺʠʧʫʩʢ 8 

37 

 

ʨʦʟʤʽʨʽʚ ʥʝ ʪʘʢ ʚʠʜʽʣʷʶʪʴʩʷ ʥʘ ʟʘʛʘʣʴʥʦʤʫ ʬʦʥʽ ʽ ʘʢʪʠʚʥʦ ʟʘʩʽʚʘʶʪʴʩʷ ʩʽʣʴʩʴʢʦ-

ʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʢʫʣʴʪʫʨʘʤʠ. 

ɺʦʜʥʽ ʤʝʣʽʦʨʘʮʽʾ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʚʽʜʙʠʚʘʶʪʴʩʷ ʥʘ ʨʦʟʚʠʪʢʫ ʟʥʠʞʝʥʠʭ ʬʦʨʤ 

ʨʝʣʴʻʬʫ, ʱʦ ʤʘʶʪʴ ʩʫʬʦʟʽʡʥʝ, ʧʨʦʩʘʜʦʯʥʝ ʪʘ ʝʦʣʦʚʦ-ʜʝʬʣʷʮʽʡʥʝ ʧʦʭʦʜʞʝʥʥʷ. 

ʊʘʢ, ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʚʠʢʣʠʢʘʥʝ ʦʩʫʰʫʚʘʣʴʥʦʶ ʜʽʻʶ ʟʙʫʜʦʚʘʥʠʭ 

ʫ ʙʘʩʝʡʥʽ ʨ. ʋʜʘʡ ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʩʠʩʪʝʤ, ʩʧʨʠʯʠʥʠʣʦ ʘʢʪʠʚʘʮʽʶ ʩʫʬʦʟʽʡʥʦ-

ʧʨʦʩʘʜʦʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʧʝʨʰʽ ʨʦʢʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ʆʩʦʙʣʠʚʦ ʧʦʤʽʪʥʦ ʮʝ ʚʽʜ-

ʙʫʚʘʣʦʩʷ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʟʘʢʨʠʪʦʛʦ ʜʨʝʥʘʞʫ. ʉʫʬʦʟʽʡʥʽ ʪʘ ʧʨʦʩʘʜʦʯʥʽ ʧʨʦʮʝʩʠ 

ʘʢʪʠʚʽʟʫʚʘʣʠʩʷ ʥʘ ʤʽʥʝʨʘʣʴʥʠʭ ʤʝʣʽʦʨʦʚʘʥʠʭ ʟʝʤʣʷʭ. ɽʦʣʦʚʦ-ʜʝʬʣʷʮʽʡʥʽ ʧʨʦʮʝ-

ʩʠ ʪʘ ʷʚʠʱʘ ʦʩʦʙʣʠʚʦ ʯʽʪʢʦ ʧʨʦʷʚʠʣʠʩʷ ʥʘ ʪʦʨʬʦʚʠʭ ˇʨʫʥʪʘʭ. ʇʨʠ ʦʩʫʰʝʥʥʽ ʪʦ-

ʨʬʦʚʠʱ ʧʝʨʝʨʠʚʘʻʪʴʩʷ ʢʘʧʽʣʷʨʥʝ ʧʽʜʞʠʚʣʝʥʥʷ ʚʦʣʦʛʦʶ ʪʦʨʬʫ, ʩʪʚʦʨʶʶʪʴʩʷ 

ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʟʢʣʘʜʫ, ʚʠʤʠʚʘʥʥʷ ʪʘ ʚʠʜʫʚʘʥʥʷ ʦʨʛʘʥʽʯ-

ʥʦʾ ʨʝʯʦʚʠʥʠ, ʫʱʽʣʴʥʝʥʥʷ, ʧʦʛʽʨʰʝʥʥʷ ʚʦʜʥʦ-ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʪʦʱʦ. ɿʘ 

ʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʫʰʝʥʠʭ ʪʦʨʬʦʚʠʭ ʤʘ-

ʩʠʚʽʚ ʚ ʾʭ ʤʝʞʘʭ ʚʽʜʙʫʣʠʩʷ ʽʩʪʦʪʥʽ ʥʝʛʘʪʠʚʥʽ ʣʘʥʜʰʘʬʪʥʽ ʟʤʽʥʠ: ʦʧʫʩʢʘʥʥʷ ʧʦ-

ʚʝʨʭʥʽ ʧʦʣʽʚ ʥʘ 30-100 ʩʤ, ʫʪʚʦʨʝʥʥʷ ʤʽʢʨʦ- ʪʘ ʤʝʟʦʨʝʣʴʻʬʫ ʟ ʧʝʨʝʧʘʜʦʤ ʚʽʜʤʽ-

ʪʦʢ ʧʦʚʝʨʭʥʽ ʜʦ 1,5-2,0 ʤ ʽʟ ʟʘʤʢʥʝʥʠʤʠ ʧʦʥʠʞʝʥʥʷʤʠ, ʫʱʽʣʴʥʝʥʥʷ ʚ ʢʽʣʴʢʘ ʨʘ-

ʟʽʚ ʦʨʥʦʛʦ ʡ ʧʽʜʦʨʥʦʛʦ ʰʘʨʫ ʪʦʨʬʦʚʦʛʦ ʧʦʢʣʘʜʫ, ʟʤʝʥʰʝʥʥʷ ʡʦʛʦ ʚʦʜʦʧʨʦʥʠʢ-

ʥʦʩʪʽ ʽ ʚʦʜʦʫʪʨʠʤʫʶʯʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʦʙʽʪ ʟ ʦʩʫʰʫʚʘʥʥʷ ʚ ʤʝʞʘʭ ʤʝʣʽʦʨʘʪʠʚʥʦʾ ʩʠʩʪʝʤʠ 

çʂʫʯʠʥʽʚʢʘè ʪʘʢʦʞ ʧʦʯʘʣʠ ʽʥʪʝʥʩʠʚʥʦ ʨʦʟʚʠʚʘʪʠʩʷ ʤʽʢʨʦʟʘʧʘʜʠʥʥʽ ʬʦʨʤʠ ʨʝʣʴ-

ʻʬʫ, ʢʦʪʨʽ ʥʦʩʷʪʴ ʧʨʦʩʘʜʢʦʚʠʡ ʭʘʨʘʢʪʝʨ, ʦʩʦʙʣʠʚʦ ʚ ʨʘʡʦʥʘʭ ʧʨʦʢʣʘʜʘʥʥʷ ʛʦʥ-

ʯʘʨʥʦʛʦ ʜʨʝʥʘʞʫ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʶ ʦʩʫʰʫʚʘʥʥʷ, ʘʢʪʠʚʥʠʤ ʚʠ-

ʤʠʚʘʥʥʷʤ ʤʽʢʨʦʯʘʩʪʠʥ ˇʨʫʥʪʫ. ʅʘʢʣʘʜʘʥʥʷ ʧʨʦʮʝʩʫ ʧʨʦʩʽʜʘʥʥʷ ʥʘ ʧʨʠʨʦʜʥʠʡ 

ʧʝʨʝʙʽʛ ʩʫʬʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʧʦʩʠʣʶʻ ʨʦʟʚʠʪʦʢ ʤʽʢʨʦʟʘʧʘʜʠʥ. 

ʆʩʦʙʣʠʚʦʩʪʽ ʚʦʜʥʦ-ʧʦʚʽʪʨʷʥʦʛʦ ʨʝʞʠʤʫ ʦʩʫʰʫʚʘʥʠʭ ˇʨʫʥʪʽʚ ʪʘ ʨʽʚʥʦʤʽʨ-

ʥʽʩʪʴ ʦʩʫʰʫʚʘʥʥʷ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʦʟʚʠʪʢʫ ʤʽʢʨʦʨʝʣʴʻʬʫ. ʄʽʢʨʦʬʦ-

ʨʤʠ ʨʝʣʴʻʬʫ ʟʘʣʠʰʘʶʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ ʽ ʧʽʩʣʷ ʧʨʦ-

ʚʝʜʝʥʥʷ ʨʦʙʽʪ ʟ ʦʩʫʰʫʚʘʥʥʷ ʡ ʧʝʨʚʠʥʥʦʛʦ ʦʢʫʣʴʪʫʨʝʥʥʷ ˇʨʫʥʪʽʚ. ʇʨʠ ʪʘʢʦʤʫ 

ʨʝʣʴʻʬʽ ʥʘ ʧʦʣʷʭ, ʟʘʩʽʷʥʠʭ ʦʟʠʤʠʤʠ ʢʫʣʴʪʫʨʘʤʠ, ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚʠʤʦʢʘʥʥʷ, ʘ 

ʧʨʠ ʚʝʩʥʷʥʽʡ ʦʙʨʦʙʮʽ ʡ ʧʦʩʽʚʽ ʷʨʦʚʠʭ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʟʝʤʝʣʴ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʘ-

ʩʽʷʥʦʶ ʡ ʥʝʦʙʨʦʙʣʝʥʦʶ ʯʝʨʝʟ ʥʘʜʣʠʰʢʦʚʫ ʟʚʦʣʦʞʝʥʽʩʪʴ ʟʥʠʞʝʥʴ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʥʘʷʚʥʽʩʪʴ ʥʘ ʧʦʣʷʭ ʥʘʚʽʪʴ ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʠʭ ʧʦ ʧʣʦʱʽ ʡ ʛʣʠʙʠʥʽ ʤʽʢʨʦʟʥʠ-

ʞʝʥʴ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʤʝʣʽʦʨʘʪʠʚʥʦʛʦ ʩʪʘʥʫ ʦʩʫʰʫʚʘʥʠʭ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ. ɹʫʜʽʚʝʣʴʥʝ ʧʣʘʥʫʚʘʥʥʷ ʧʦʚʝʨʭʥʽ, ʷʢʝ ʧʨʦʚʦʜʷʪʴ 

ʧʨʠ ʟʜʘʯʽ ʦʙôʻʢʪʽʚ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ, ʥʝ ʤʦʞʝ ʧʦʚʥʽʩʪʶ ʫʩʫʥʫʪʠ ʥʝʨʽʚʥʦʩʪʽ. ʅʘ ʤʽ-

ʥʝʨʘʣʴʥʠʭ ˇʨʫʥʪʘʭ ʮʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʥʝʜʦʩʪʘʪʥʶ ʧʦʪʫʞʥʽʩʪʴ ʛʫʤʫʩʦʚʦʛʦ 

ʰʘʨʫ, ʥʘ ʪʦʨʬôʷʥʦ-ʙʦʣʦʪʥʠʭ ï ʯʝʨʝʟ ʥʝʨʽʚʥʦʤʽʨʥʝ ʦʩʽʜʘʥʥʷ ʪʦʨʬʫ. ˆʨʫʥʪʦʚʠʡ 

ʧʦʢʨʠʚ ʪʘʢʠʭ ʪʝʨʠʪʦʨʽʡ ʧʦʪʨʝʙʫʻ ʧʦʩʠʣʝʥʠʭ ʟʘʭʦʜʽʚ ʧʦ ʦʭʦʨʦʥʽ ʡ ʧʽʜʚʠʱʝʥʥʶ 

ʨʦʜʶʯʦʩʪʽ. ʅʝʦʙʭʽʜʥʦ ʩʠʩʪʝʤʘʪʠʯʥʦ ʧʨʦʚʦʜʠʪʠ ʟʘʭʦʜʠ ʱʦʜʦ ʧʦʛʣʠʙʣʝʥʥʷ ʦʨʥʦ-

ʛʦ ʰʘʨʫ ʡ ʨʦʟʧʫʰʫʚʘʥʥʶ ʫʱʽʣʴʥʝʥʠʭ ʧʽʜʦʨʥʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʚʠʢʦʥʫʚʘʪʠ ʝʢʩʧʣʫ-

ʘʪʘʮʽʡʥʝ ʧʣʘʥʫʚʘʥʥʷ ʧʦʣʽʚ. 

ʇʦʚʝʨʭʥʝʚʠʡ ʟʘʩʪʽʡ ʚʦʜʠ ʦʙʫʤʦʚʣʶʻ ʨʽʟʢʝ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʾʚ ʩʽʷʥʠʭ ʪʨʘʚ. 

ɺʧʣʠʚ ʧʦʚʝʨʭʥʝʚʦʛʦ ʟʘʪʦʧʣʝʥʥʷ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ ʫʤʦʚʘʭ ʨʦʟʚʠʥʝʥʦʛʦ ʤʽʢʨʦʨʝʣʴ-

ʻʬʫ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʟʘʤʢʥʝʥʠʭ ʽ ʥʘʧʽʚʟʘʤʢʥʝʥʠʭ ʤʽʢʨʦʟʥʠʞʝʥʴ. ʊʫʪ ʪʝʤʧʝʨʘʪʫʨʘ 



ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʉʫʤɼʇʋ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ  
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ʚʦʜʠ ʟʥʘʯʥʦ ʚʠʱʝ, ʱʦ ʘʢʪʠʚʽʟʫʻ ʧʨʦʮʝʩʠ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ ʧʽʜ ʚʦʜʦʶ, ʽʥʪʝʥʩʠʬʽ-

ʢʫʻ ʚʠʪʨʘʪʘ ʢʠʩʥʶ ʡ ʞʠʚʠʣʴʥʠʭ ʨʝʯʦʚʠʥ ʽ ʚ ʦʩʪʘʪʦʯʥʦʤʫ ʧʽʜʩʫʤʢʫ ʧʨʠʚʦʜʠʪʴ 

ʜʦ ʧʦʚʥʦʾ ʟʘʛʠʙʝʣʽ ʢʫʣʴʪʫʨ [4]. 

ɺʠʩʥʦʚʢʠ. ɿʥʘʯʥʠʡ ʨʦʟʚʠʪʦʢ ʪʘ ʧʽʜʚʠʱʝʥʘ ʛʫʩʪʦʪʘ ʤʽʢʨʦʟʘʧʘʜʠʥʥʠʭ 

ʤʦʨʬʦʩʢʫʣʴʧʪʫʨ ʩʪʚʦʨʶʻ ʧʦʤʽʪʥʽ ʪʨʫʜʥʦʱʽ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴ-

ʢʠʭ ʫʛʽʜʴ, ʫ ʧʝʨʰʫ ʯʝʨʛʫ ʨʽʣʣʽ, ʡ ʚʝʜʝ ʜʦ ʟʥʠʞʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʚʠʨʦʱʫʚʘʥʠʭ 

ʢʫʣʴʪʫʨ, ʟʨʦʩʪʘʥʥʶ ʚʠʪʨʘʪ ʧʨʠ ʾʭ ʚʠʨʦʱʫʚʘʥʥʽ, ʽ, ʷʢ ʥʘʩʣʽʜʦʢ ï ʜʦ ʟʨʦʩʪʘʥʥʷ ʮʽ-

ʥʠ ʥʘ ʧʨʦʜʫʢʮʽʶ. ɺʨʘʭʦʚʫʶʯʠ ʮʝ, ʤʽʢʨʦʨʝʣʴʻʬ ʧʨʠʡʥʷʪʦ ʦʜʥʠʤ ʟ ʜʦʜʘʪʢʦʚʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʤʝʣʽʦʨʘʪʠʚʥʦʛʦ ʩʪʘʥʫ ʦʩʫʰʫʚʘʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ. 

ʈʦʟʚôʷʟʘʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʤʦʞʣʠʚʝ ʢʽʣʴʢʦʤʘ ʰʣʷʭʘʤʠ. ʆʜʥʠʤ ʟ ʪʘʢʠʭ ʤʦʞʝ ʙʫ-

ʪʠ ʩʝʣʝʢʮʽʡʥʠʡ ï ʚʚʝʜʝʥʥʷ ʜʦ ʩʽʚʦʟʤʽʥ ʩʪʽʡʢʠʭ ʜʦ ʚʠʤʦʢʘʥʥʷ ʩʦʨʪʽʚ ʩʽʣʴʩʴʢʦʛʦ-

ʩʧʦʜʘʨʩʴʢʠʭ ʨʦʩʣʠʥ. ʇʨʦʚʝʜʝʥʥʷ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʛʦ ʚʠʨʽʚʥʶ-

ʚʘʥʥʷ ʧʦʚʝʨʭʥʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʙʽʣʴʰʦʾ ʨʽʚʥʦʤʽ-

ʨʥʦʩʪʽ ʚ ʨʦʟʧʦʜʽʣʽ ʧʦ ʧʣʦʱʽ ʛʣʠʙʠʥʠ ʟʘʣʷʛʘʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʨʝʞʠʤʫ ʚʦʣʦʛʦʩʪʽ 

ˇʨʫʥʪʽʚ, ʩʪʨʦʢʽʚ ʚʽʜʚʝʜʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ. ɿʝʤʣʽ ʥʘ ʷʢʠʭ ʛʘʨʥʦ ʨʦʟʚʠʥʫʪʽ ʤʽ-

ʢʨʦʟʘʧʘʜʠʥʠ ʚʝʣʠʢʠʭ ʨʦʟʤʽʨʽʚ, ʽ ʦʩʦʙʣʠʚʦ ʪʽ, ʱʦ ʚʞʝ ʧʦʢʨʠʪʽ ʜʝʨʝʚʦ-

ʯʘʛʘʨʥʠʢʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʽ ʝʢʩʧʣʫʘʪʘʮʽʷ ʷʢʠʭ ʚʠʤʘʛʘʻ ʟʥʘʯʥʠʭ ʟʘʪʨʘʪ, ʜʦʮʽʣʴ-

ʥʦ ʚʠʚʝʩʪʠ ʟ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ. ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʧʦʙʣʠʟʫ ʤʝ-

ʣʽʦʨʘʪʠʚʥʠʭ ʩʠʩʪʝʤ ʦʙôʻʢʪʽʚ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʤʦʞʣʠʚʝ ʚʽʜʚʝʜʝʥʥʷ 

ʟʘʟʥʘʯʝʥʠʭ ʟʝʤʝʣʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʙʫʬʝʨʥʠʭ ʟʦʥ ʘʙʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʥʘʯʥʠʭ ʟʘ 

ʧʣʦʱʝʶ ʧʦʥʠʞʝʥʴ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʣʦʢʘʣʴʥʠʭ ʧʨʠʨʦʜʥʠʭ. 

ʑʝ ʦʜʥʠʤ ʨʽʰʝʥʥʷʤ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ ʤʦʞʝ ʙʫʪʠ ʟʤʽʥʘ ʦʜʥʦʛʦ ʚʠʜʫ ʩʽʣʴʩʴ-

ʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ ʥʘ ʽʥʰʠʡ ï ʥʘʧʨʠʢʣʘʜ, ʚʽʜʚʝʜʝʥʥʷ ʨʽʣʣʽ ʧʽʜ ʧʘʩʦʚʠʱʘ ʘʙʦ 

ʩʘʜʠ. 
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Summary 

A. Yu. Raiska, A.S. Hnyda. The Tendency in Development of Microcavity 

Morphosculpture on Reclaimed Land on the Example of the Drainage System 

çKuchynivkaè. 
In this article considered the forms of the micro kettle relief within the drainage system 

ñKuchynivkaò, attempted to analyze their origin and the developmental changes influenced by 

drainage reclamation. The author represented a brief feature of reliefôs micro kettle forms as inde-

pendent formations with their own particular qualities and conditions of development, considered a 

question of their classification and systematization. Separately draw attention to the relationship of 

the geological structure of the territory and the development of the individual types of the reliefôs 

micro kettle forms. Also pointed out a number of differences between such formations as ñpadingsò 

and other types of micro kettles, seeing in the literature all kettle formations appropriate shapes 



ɻʝʦʛʨʘʬʽʯʥʽ ʥʘʫʢʠ. ï 2017. ï ɺʠʧʫʩʢ 8 

39 

 

and sizes combined into the one name ñpadinyò. Pointed into the necessity for a planning the terri-

tory during the drainage works and after their finishing. 

Keywords: kettle topography, padiny, suffusion-subsidence processes, types of depressions, 

melioration systems. 

 

 

ʋɼʂ 631.6 : 551.3 

ɺ.ɹ. ʉʣʶʪʘ, ɭ.ɺ. ɸʣʝʢʩʘ 

ʗʂɯʉʅɸ ʆʎɯʅʂɸ ɿʄɯʅ ɺ ʇʈʀʈʆ ɼʅʀʍ ʂʆʄʇʃɽʂʉɸʍ ʋʂʈɸɰʅʀ, 

ʉʇʈʀʏʀʅɽʅʀʍ ɺʆɼʅʀʄʀ ʄɽʃɯʆʈɸʎɯʗʄʀ 
 

ʈʦʟʛʣʷʥʫʪʦ ʟʤʽʥʠ ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʘʭ ʧʽʜ ʚʧʣʠʚʦʤ ʚʦʜʥʠʭ ʤʝ-

ʣʽʦʨʘʮʽʡ ʚ ʧʨʠʨʦʜʥʠʭ ʟʦʥʘʭ ʋʢʨʘʾʥʠ: ʇʦʣʽʩʩʽ, ʃʽʩʦʩʪʝʧʫ ʪʘ ʉʪʝʧʫ. ɿʚʝʨʪʘʻʪʴʩʷ ʫʚʘʛʘ ʥʘ ʤʘ-

ʩʰʪʘʙʥʽʩʪʴ ʚʝʜʝʥʥʷ ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʨʦʙʽʪ, ʛʝʦʛʨʘʬʽʯʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʥʘʡʙʽʣʴʰʠʭ ʽʨʠʛʘʮʽʡ-

ʥʠʭ ʩʠʩʪʝʤ, ʾʭ ʧʨʠʫʨʦʯʝʥʽʩʪʴ ʜʦ ʪʝʨʠʪʦʨʽʡ ʱʦ ʤʘʶʪʴ ʨʽʟʥʠʡ ʛʽʧʩʦʤʝʪʨʠʯʥʠʡ ʨʽʚʝʥʴ. ʂʨʽʤ 

ʚʧʣʠʚʫ ʩʠʩʪʝʤ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʚʢʘʟʫʻʪʴʩʷ ʾʭ ʨʦʣʴ ʪʘ ʟʥʘʯʝʥʥʷ ʚ ʥʘʨʦʜʥʦʤʫ ʛʦʩʧʦ-

ʜʘʨʩʪʚʽ, ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ ʥʘʩʝʣʝʥʥʷ ʧʨʦʜʫʢʮʽʻʶ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ɻʦʣʦʚʥʘ 

ʫʚʘʛʘ ʧʨʠʜʽʣʝʥʘ ʟʤʽʥʘʤ ʫ ʧʨʦʷʚʽ ʪʘ ʧʝʨʝʙʽʛʫ ʚʦʜʥʦʾ ʝʨʦʟʽʾ, ʨʽʚʥʷ ʟʘʣʷʛʘʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʨʦʟ-

ʚʠʪʢʫ ʧʨʦʮʝʩʽʚ ʟʘʪʦʧʣʝʥʥʷ ʽ ʧʽʜʪʦʧʣʝʥʥʷ ʧʨʠʣʝʛʣʦʾ ʪʝʨʠʪʦʨʽʾ, ʚʧʣʠʚʫ ʚʝʣʠʢʠʭ ʚʦʜʦʩʭʦʚʠʱ ʥʘ 

ʜʝʷʢʽ ʢʣʽʤʘʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʟʦʢʨʝʤʘ ʧʝʨʝʨʦʟʧʦʜʽʣ ʚʠʧʘʜʘʥʥʷ ʦʧʘʜʽʚ ʧʦ ʩʝʟʦʥʘʭ. ʊʘʢʦʞ 

ʨʦʟʛʣʷʥʫʪʦ ʟʤʽʥʠ ʫ ʚʠʜʦʚʦʤʫ ʩʢʣʘʜʽ ʦʨʛʘʥʽʯʥʦʛʦ ʩʚʽʪʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʤʝʣʽʦʨʘʪʠʚʥʽ ʩʠʩʪʝʤʠ, ʟʤʽʥʠ ʚ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʘʭ, ʝʢʟʦʛʝʥʥʽ ʧʨʦ-

ʮʝʩʠ, ʟʤʽʥʘ ʬʣʦʨʠ ʽ ʬʘʫʥʠ, ʛʽʜʨʦʛʝʦʣʦʛʦ-ʤʝʣʽʦʨʘʪʠʚʥʽ ʫʤʦʚʠ, ʧʽʜʡʦʤ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ 

(ʈɻɺ), ʚʦʜʥʠʡ ʙʘʣʘʥʩ. 
 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʄʝʣʽʦʨʘʮʽʷ, ʷʢ ʚʠʜ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶ-

ʜʠʥʠ, ʩʧʨʠʷʻ ʝʬʝʢʪʠʚʥʦʤʫ ʚʝʜʝʥʥʶ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʚʽʜʯʫʪʥʦ ʚʧʣʠʚʘʻ 

ʥʘ ʟʨʦʩʪʘʥʥʷ ʡʦʛʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʚ ʋʢʨʘʾʥʽ. ʅʘʡʙʽʣʴʰ ʘʢʪʠʚʥʦ 

ʪʘ ʤʘʩʰʪʘʙʥʦ ʤʝʣʽʦʨʘʪʠʚʥʽ ʨʦʙʦʪʠ ʥʘ ʾʾ ʪʝʨʠʪʦʨʽʾ ʧʨʦʚʦʜʠʣʠʩʷ ʟ ʩʝʨʝʜʠʥʠ ʍʍ 

ʩʪʦʣʽʪʪʷ. ʅʘ ʧʦʯʘʪʦʢ 1990-ʭ ʨʦʢʽʚ ʯʘʩʪʢʘ ʤʝʣʽʦʨʦʚʘʥʠʭ ʟʝʤʝʣʴ ʚ ʋʢʨʘʾʥʽ ʩʪʘʥʦ-

ʚʠʣʘ 12% ʩʽʣʴʛʦʩʧʫʛʽʜʴ ʷʢʽ ʟʘʙʝʟʧʝʯʫʚʘʣʠ 30% ʚʘʣʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʟʝʤʣʝʨʦʙʩʪʚʘ, 

ʧʣʦʱʘ ʟʨʦʰʫʚʘʥʠʭ ʟʝʤʝʣʴ ʩʪʘʥʦʚʠʣʘ 2,6 ʤʣʥ. ʛʘ ʦʩʫʰʫʚʘʥʠʭ ï 3,29 ʤʣʥ. ʛʘ. ʈʘ-

ʟʦʤ ʟ ʪʠʤ ʤʝʣʽʦʨʘʪʠʚʥʽ ʨʦʙʦʪʠ, ʦʭʦʧʣʶʶʯʠ ʟʥʘʯʥʽ ʟʘ ʧʣʦʱʝʶ ʪʝʨʠʪʦʨʽʾ, ʯʠʥʷʪʴ 

ʧʦʤʽʪʥʠʡ ʪʠʩʢ ʥʘ ʧʝʨʝʙʽʛ ʙʽʣʴʰʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʧʨʦʮʝʩʽʚ. ʆʩʦʙʣʠʚʦ ʚʝʣʠʢʫ ʨʦʣʴ 

ʫ ʮʴʦʤʫ ʧʣʘʥʽ ʚʽʜʽʛʨʘʶʪʴ ʚʦʜʥʽ ʤʝʣʽʦʨʘʮʽʾ ï ʟʨʦʰʝʥʥʷ ʪʘ ʦʩʫʰʝʥʥʷ. 

ɿʨʦʰʫʚʘʣʴʥʽ ʪʘ ʦʩʫʰʫʚʘʣʴʥʽ ʩʠʩʪʝʤʠ ʚ ʤʝʞʘʭ ʋʢʨʘʾʥʠ ʟʙʫʜʦʚʘʥʦ ʧʝʨʝʚʘ-

ʞʥʦ ʥʘ ʨʽʚʥʠʥʥʽʡ ʾʾ ʯʘʩʪʠʥʽ. ɹʽʣʴʰʽʩʪʴ ʚʝʣʠʢʠʭ ʩʠʩʪʝʤ ʧʨʠʫʨʦʯʝʥʦ ʜʦ ʇʦʣʽʩʴ-

ʢʦʾ, ʇʨʠʜʥʽʧʨʦʚʩʴʢʦʾ ʪʘ ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʦʾ ʥʠʟʦʚʠʥ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʧʨʠʨʦʜ-

ʥʠʭ ʟʦʥʘʭ ʇʦʣʽʩʩʷ, ʃʽʩʦʩʪʝʧʫ ʽ ʉʪʝʧʫ ʚʽʜʧʦʚʽʜʥʦ, ʟ ʚʽʜʥʦʩʥʦ ʩʧʦʢʽʡʥʠʤ ʭʘʨʘʢʪʝ-

ʨʦʤ ʨʝʣʴʻʬʫ. ɺ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʩʠʩʪʝʤʠ ʥʘʣʝʞʘʪʴ ʜʦ ʚʦʜʦʜʽʣʴ-

ʥʠʭ ʨʽʚʥʠʥ ʽ ʧʣʘʪʦ ʪʘ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ. 

ʈʷʜ ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʩʠʩʪʝʤ ʨʦʟʪʘʰʦʚʘʥʦ ʚ ʤʝʞʘʭ ʚʠʩʦʯʠʥ (ʇʨʠʜʥʽʧʨʦʚʩʴ-

ʢʘ ʪʘ ʽʥ.) ʘʙʦ ʚ ʧʝʨʝʜʛʽʨʥʠʭ ʨʘʡʦʥʘʭ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʚʽʜʯʫʪʥʠʤ ʪʘ ʟʥʘʯ-

ʥʠʤ ʧʝʨʝʧʘʜʦʤ ʚʠʩʦʪ. ɼʣʷ ʮʠʭ ʪʝʨʠʪʦʨʽʡ ʚʣʘʩʪʠʚʠʤ ʻ ʛʣʠʙʦʢʦ ʨʦʟʯʣʝʥʦʚʘʥʠʡ 

ʨʝʣʴʻʬ ʽʟ ʟʥʘʯʥʠʤ ʨʦʟʚʠʪʢʦʤ ʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʥʘʢʣʘʜʘʻ ʩʚʽʡ ʚʽʜʙʠʪʦʢ 

ʥʘ ʚʝʜʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʜʘʥʠʭ ʫʤʦʚʘʭ. 

ɺʝʜʝʥʥʷ ʤʘʩʰʪʘʙʥʠʭ ʛʽʜʨʦʤʝʣʽʦʨʘʪʠʚʥʠʭ ʨʦʙʽʪ ʥʝ ʤʦʛʣʦ ʥʝ ʚʧʣʠʥʫʪʠ ʥʘ 

ʩʪʘʥ ʽ ʨʦʟʚʠʪʦʢ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʇʽʜ ʯʘʩ ʧʝʨʽʦʜʫ ʘʢʪʠʚʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ 
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ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʩʠʩʪʝʤ, ʷʢʝ ʧʨʠʧʘʣʦ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʥʘ ʩʝʨʝʜʠʥʫ ï ʜʨʫʛʫ ʧʦʣʦ-

ʚʠʥʫ ʍʍ ʩʪ., ʧʨʦʚʽʜʥʠʤ ʬʘʢʪʦʨʦʤ ʙʫʣʘ ʝʢʦʥʦʤʽʯʥʘ ʩʢʣʘʜʦʚʘ. ɿʥʘʯʥʦ ʤʝʥʰʝ 

ʫʚʘʛʠ ʧʨʠʜʽʣʷʣʦʩʷ ʝʢʦʣʦʛʽʯʥʠʤ ʘʩʧʝʢʪʘʤ. ʅʘ ʞʘʣʴ, ʽ ʥʘ ʩʴʦʛʦʜʥʽ ʟʘʣʠʰʘʶʪʴʩʷ 

ʜʦ ʢʽʥʮʷ ʥʝ ʟôʷʩʦʚʘʥʠʤʠ ʪʘ ʚʠʚʯʝʥʠʤʠ ʚʩʽ ʥʘʧʨʷʤʢʠ, ʜʠʥʘʤʽʢʘ, ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ 

ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʩʠʩʪʝʤ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ɺʩʽ ʟʤʽʥʠ, ʱʦ ʚʠʥʠʢʣʠ ʧʽʩʣʷ 

ʾʭ ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʫʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ ʤʦʞʥʘ ʫʤʦʚʥʦ ʧʦʜʽʣʠʪʠ ʥʘ ʧʦʟʠʪʠʚʥʽ 

ʪʘ ʥʝʛʘʪʠʚʥʽ. 

ʌʦʨʤʫʚʘʥʥʷ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʽ 

ʷʢʽʩʥʘ ʦʮʽʥʢʘ ʟʤʽʥ, ʷʢʽ ʚʽʜʙʫʣʠʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʚʦʜʥʠʭ ʤʝʣʽʦʨʘʮʽʡ, ʟôʷʩʫʚʘʥʥʶ 

ʨʝʛʽʦʥʘʣʴʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʾʭ ʧʨʦʷʚʫ ʚ ʦʢʨʝʤʠʭ ʧʨʠʨʦʜʥʠʭ ʟʦʥʘʭ ʋʢʨʘʾʥʠ, ʘʥʘ-

ʣʽʟ ʧʨʠʯʠʥ, ʱʦ ʚʠʢʣʠʢʘʣʠ ʾʭ ʧʦʷʚʫ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɼʦ ʧʦʟʠʪʠʚʥʠʭ ʟʤʽʥ ʩʣʽʜ, ʙʝʟʧʝʨʝʯʥʦ, ʚʽʜ-

ʥʝʩʪʠ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʝʜʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʟʨʦʩʪʘʥʥʷ 

ʚʨʦʞʘʡʥʦʩʪʽ ʫ 2-3 ʨʘʟʠ, ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʰʠʨʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʚʠʨʦʱʫʚʘʥʦʾ ʧʨʦ-

ʜʫʢʮʽʾ, ʢʦʤʧʣʝʢʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʪʘ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʟʙʝʨʝʞʝʥʥʷ ʡ 

ʟʙʘʛʘʯʝʥʥʷ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʤʽʩʮʝʚʦʩʪʽ, ʟʤʝʥʰʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ ʪʘʢʠʭ ʷʢ ʧʦʩʫʭʘ, ʩʫʭʦʚʽʾ, ʟʘʤʦʨʦʟʢʠ ʪʘ 

ʽʥ., ʨʦʟʰʠʨʝʥʥʷ ʜʦʨʦʞʥʴʦʾ ʪʘ ʽʥʰʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʧʦʢʨʘʱʝʥʥʷ ʫʤʦʚ ʧʨʦʞʠ-

ʚʘʥʥʷ ʤʽʩʮʝʚʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʩʪʚʦʨʝʥʥʷ ʥʦʚʠʭ ʨʦʙʦʯʠʭ ʤʽʩʮʴ. 

ʅʝʛʘʪʠʚʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʪʦʩʫʶʪʴʩʷ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʟʤʽʥ ʧʨʠʨʦʜʥʦʛʦ ʩʪʘʥʫ 

ˇʨʫʥʪʦʚʦ-ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ, ʨʝʞʠʤʫ ʽ ʙʘʣʘʥʩʫ ˇʨʫʥʪʦʚʠʭ ʪʘ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, 

ʟʤʽʥʝʥʥʽ ʚʠʜʦʚʦʛʦ ʪʘ ʢʽʣʴʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʬʘʫʥʠ, ʧʦʩʠʣʝʥʥʽ ʝʢʟʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ 

ʨʝʣʴʻʬʦʫʪʚʦʨʝʥʥʷ ʪʦʱʦ. 

ʇʝʨʰʦʯʝʨʛʦʚʦ ʚʧʣʠʚ ʚʦʜʥʠʭ ʤʝʣʽʦʨʘʮʽʡ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʟʤʽʥʽ ʨʝʞʠʤʫ ʽ 

ʙʘʣʘʥʩʫ ʧʨʠʨʦʜʥʠʭ ʚʦʜ, ʚʦʜʥʦ-ʬʽʟʠʯʥʠʭ ʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʫ, 

ʡʦʛʦ ʩʪʨʫʢʪʫʨʽ, ʘ ʪʘʢʦʞ ʧʝʨʝʙʽʛʫ ʦʢʨʝʤʠʭ ʝʢʟʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ ʨʝʣʴʻʬʦʫʪʚʦʨʝʥ-

ʥʷ. ʅʘʡʙʽʣʴʰʫ ʥʝʙʝʟʧʝʢʫ ʜʣʷ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ, ʘ ʪʘʢʦʞ ʚʝʜʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦ-

ʜʘʨʩʪʚʘ ʟ ʜʘʥʠʭ ʧʨʦʮʝʩʽʚ ʩʪʘʥʦʚʠʪʴ ʝʨʦʟʽʷ (ʧʣʦʱʠʥʥʘ, ʣʽʥʽʡʥʘ, ʚʽʪʨʦʚʘ), ʭʘʨʘʢ-

ʪʝʨ ʧʨʦʷʚʫ ʷʢʦʾ ʦʩʪʘʥʥʽʤʠ ʜʝʩʷʪʠʣʽʪʪʷʤʠ ʧʝʨʝʪʝʨʧʽʚ ʩʫʪʪʻʚʽ ʟʤʽʥʠ ʫ ʟʚôʷʟʢʫ ʟ 

ʧʦʤʽʪʥʦ ʟʨʦʩʣʠʤ ʪʝʭʥʦʛʝʥʥʠʤ ʚʧʣʠʚʦʤ ʥʘ ʜʦʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. 

ʅʘʡʙʽʣʴʰʘ ʘʢʪʠʚʽʟʘʮʽʷ ʮʠʭ ʧʨʦʮʝʩʽʚ ʧʦʚôʷʟʘʥʘ ʟ ʽʨʠʛʘʮʽʻʶ ʡ ʧʦʚʝʨʭʥʝʚʠʤ 

ʟʨʦʰʝʥʥʷʤ. ɯʥʪʝʥʩʠʚʥʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʷʨʠ, ʚʠʢʣʠʢʘʥʽ ʩʢʠʜʦʤ ʽʨʠʛʘʮʽʡʥʠʭ ʪʘ ʧʦ-

ʣʠʚʥʠʭ ʚʦʜ. ʊʘʢʽ ʷʨʠ ʚʠʥʠʢʘʶʪʴ, ʷʢ ʧʨʘʚʠʣʦ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʥʝʧʨʘʚʠʣʴʥʦʾ ʝʢʩʧʣʫ-

ʘʪʘʮʽʾ ʽʨʠʛʘʮʽʡʥʠʭ ʤʝʨʝʞ, ʧʦʣʠʚʥʦʾ ʪʝʭʥʽʢʠ, ʧʝʨʝʚʠʱʝʥʥʽ ʘʙʦ ʥʝʚʽʨʥʦʤʫ ʚʠʟʥʘ-

ʯʝʥʥʽ ʧʦʣʠʚʥʦʾ ʥʦʨʤʠ, ʥʝʦʨʛʘʥʽʟʦʚʘʥʦʤʫ ʚʦʜʦʚʽʜʚʝʜʝʥʥʽ ʪʦʱʦ. ʍʘʨʘʢʪʝʨʥʦʶ 

ʦʩʦʙʣʠʚʽʩʪʶ ʽʨʠʛʘʮʽʡʥʠʭ ʷʨʽʚ ʷʚʣʷʻʪʴʩʷ ʧʨʠʫʨʦʯʝʥʽʩʪʴ ʾʭ ʨʦʩʪʫ ʜʦ ʧʦʣʠʚʥʠʭ ʩʝ-

ʟʦʥʽʚ. 

ʊʘʢʦʞ ʽʥʪʝʥʩʠʚʥʦ ʧʨʦʪʽʢʘʶʪʴ ʽ ʧʨʦʮʝʩʠ ʧʣʦʱʠʥʥʦʛʦ ʟʤʠʚʫ, ʚʠʢʣʠʢʘʥʽ 

ʩʪʦʢʦʤ ʽʨʠʛʘʮʽʡʥʠʭ ʚʦʜ ʟ ʤʘʩʠʚʽʚ ʟʨʦʰʝʥʥʷ. ʐʪʫʯʥʠʡ ʜʦʱ ʯʠʥʠʪʴ ʥʘ ˇʨʫʥʪ 

ʚʧʣʠʚ, ʩʪʫʧʽʥʴ ʷʢʦʛʦ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ ʩʣʘʙʢʦʛʦ ʜʦ ʜʫʞʝ ʩʠʣʴʥʦʛʦ. ʇʨʠ ʦʙʝʨʪʘʥʥʽ 

ʘʙʦ ʬʨʦʥʪʘʣʴʥʦʤʫ ʧʨʦʭʦʜʽ ʜʦʱʫʚʘʣʴʥʠʭ ʘʛʨʝʛʘʪʽʚ ʥʘ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ ʫʪʚʦʨʶ-

ʶʪʴʩʷ ʢʦʥʮʝʥʪʨʠʯʥʽ ʪʘ ʣʽʥʽʡʥʽ ʢʦʣʽʾ ʟ ʨʽʟʥʦʶ ʩʪʨʫʢʪʫʨʦʶ, ʱʽʣʴʥʽʩʪʶ, ʟʜʘʪʥʽʩʪʶ 

ʚʙʠʨʘʪʠ ʦʧʘʜʠ ʽ ʬʦʨʤʫʚʘʪʠ ʧʦʚʝʨʭʥʝʚʠʡ ʩʪʽʢ. ʉʭʝʤʠ ʟʨʦʰʝʥʥʷ ʧʝʨʝʜʙʘʯʘʶʪʴ 

ʧʝʨʝʢʨʠʪʪʷ ʩʪʨʫʤʝʥʽʚ ʩʫʩʽʜʥʽʭ ʜʦʱʫʚʘʣʴʥʠʭ ʘʛʨʝʛʘʪʽʚ. ɺ ʟʦʥʘʭ ʧʝʨʝʢʨʠʪʪʷ ʝʨʦ-
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ʟʽʡʥʠʡ ʚʧʣʠʚ ʥʘ ˇʨʫʥʪ ʧʦʩʠʣʶʻʪʴʩʷ. ɺʦʛʥʠʱʝʤ ʝʨʦʟʽʾ ˇʨʫʥʪʽʚ ʧʨʠ ʜʦʱʫʚʘʥʥʽ ʷʚ-

ʣʷʶʪʴʩʷ ʢʦʣʽʾ ʧʨʦʭʦʜʫ ʩ/ʛ ʪʝʭʥʽʢʠ ʽ ʩʘʤʠʭ ʜʦʱʫʚʘʣʴʥʠʭ ʤʘʰʠʥ. 

ɺ ʤʝʞʘʭ ʇʨʠʜʥʽʧʨʦʚʩʴʢʦʾ ʚʠʩʦʯʠʥʠ ʟʘ ʢʦʨʦʪʢʠʡ ʧʝʨʽʦʜ ʟʨʦʰʝʥʥʷ (1-2 ʧʦ-

ʣʠʚʠ) ʟʤʠʚ ˇʨʫʥʪʫ ʜʦʩʷʛʘʻ 40-200 ʪ/ʛʘ. ɿʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ (5-6 ʧʦʣʠʚʽʚ) ʥʘ 

ʧʣʦʱʽ ʟ ʚʝʣʠʢʠʤ ʫʭʠʣʦʤ ʟʤʠʚʘʻʪʴʩʷ ʜʦ 200-1000 ʪ/ʛʘ ˇʨʫʥʪʫ. 

ʉʪʚʦʨʝʥʥʷ ʢʘʩʢʘʜʫ ɼʥʽʧʨʦʚʩʴʢʠʭ ʚʦʜʦʩʭʦʚʠʱ ʚ ʨʽʚʥʠʥʥʠʭ ʫʤʦʚʘʭ ʋʢʨʘʾ-

ʥʠ ʚʠʢʣʠʢʘʣʦ ʟʤʽʥʫ ʛʽʜʨʦʣʦʛʽʯʥʠʭ, ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ, ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ 

ʫʤʦʚ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʟʘʪʦʧʣʝʥʥʷ ʽ ʧʽʜʪʦʧʣʝʥʥʷ ʟʥʘʯʥʠʭ ʪʝʨʠʪʦʨʽʡ, ʚʢʣʶʯʘʶʯʠ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʫʛʽʜʜʷ, ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ ʪʘ ʽʥ. 

ʅʘ ʤʦʤʝʥʪ ʾʭ ʙʫʜʽʚʥʠʮʪʚʘ ʚʚʘʞʘʣʦʩʷ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ ʙʘʟʠʩʫ ʝʨʦʟʽʾ ʧʦ-

ʩʧʨʠʷʻ ʟʘʪʫʭʘʥʥʶ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. ʆʜʥʘʢ ʧʨʠ ʚʠʚʯʝʥʥʽ ʟʘʟʥʘʯʝʥʠʭ ʰʪʫʯʥʠʭ 

ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʮʝ ʪʝʦʨʝʪʠʯʥʝ ʧʦʣʦʞʝʥʥʷ ʥʝ ʟʥʘʡʰʣʦ ʩʚʦʛʦ ʧʨʘʢʪʠʯʥʦʛʦ ʧʽʜʪ-

ʚʝʨʜʞʝʥʥʷ. ʅʘʚʧʘʢʠ, ʥʘ ʙʝʨʝʛʘʭ ɼʥʽʧʨʦʚʩʴʢʠʭ ʚʦʜʦʩʭʦʚʠʱ ʚʽʜʤʽʯʝʥʘ ʘʢʪʠʚʽʟʘ-

ʮʽʷ ʮʠʭ ʧʨʦʮʝʩʽʚ. ʐʚʠʜʢʽʩʪʴ ʣʽʥʽʡʥʦʛʦ ʨʦʩʪʫ ʷʨʽʚ ʟʙʽʣʴʰʠʣʘʩʷ ʚ 1,5-2 ʨʘʟʠ. ʎʝ 

ʧʦʷʩʥʶʻʪʴʩʷ ʧʝʨʰ ʟʘ ʚʩʝ ʪʠʤ, ʱʦ ʥʠʞʥʽ (ʥʘʡʙʽʣʴʰ ʧʦʣʦʛʽ) ʯʘʩʪʠʥʠ ʷʨʽʚ ʙʫʣʠ 

ʟʘʪʦʧʣʝʥʽ, ʘ ʫ ʯʘʩʪʠʥʠ ʷʨʫ ʷʢʘ ʟʘʣʠʰʠʣʠʩʷ ʟʘʛʘʣʴʥʠʡ ʧʦʚʟʜʦʚʞʥʽʡ ʫʭʠʣ ʩʪʘʚ 

ʢʨʫʪʽʰʝ, ʱʦ ʚʠʢʣʠʢʘʣʦ ʘʢʪʠʚʘʮʽʶ ʷʨʫʞʥʦʾ ʝʨʦʟʽʾ. ʇʨʠ ʩʧʨʘʮʶʚʘʥʥʽ ʨʽʚʥʷ ʚʦʜʦ-

ʩʭʦʚʠʱʘ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʘʢʪʠʚʥʠʡ ʛʣʠʙʠʥʥʠʡ ʚʨʽʟ ʫ ʛʠʨʣʦʚʽʡ ʯʘʩʪʠʥʽ ʷʨʽʚ. 

ʆʢʨʝʤʽ ʷʨʠ ʟʘ 23 ʨʦʢʠ ʚʠʨʦʩʣʠ ʥʘ 120-150 ʤ, ʩʝʨʝʜʥʴʦʨʽʯʥʠʡ ʨʽʩʪ ʥʘʡʙʽʣʴʰ ʘʢ-

ʪʠʚʥʦʛʦ ʟ ʥʠʭ ʩʪʘʥʦʚʠʚ 6,52 ʤ, ʛʣʠʙʠʥʘ ʷʨʽʚ 8-10 ʤ, ʧʨʠ ʰʠʨʠʥʽ 15-20 ʤ. ɿʥʘʯ-

ʥʠʡ ʚʧʣʠʚ ʟʜʽʡʩʥʶʶʪʴ ɼʥʽʧʨʦʚʩʴʢʽ ʚʦʜʦʩʭʦʚʠʱʘ ʥʘ ʨʦʟʧʦʜʽʣ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘ-

ʜʽʚ. ʎʝʡ ʚʧʣʠʚ ʧʦʣʷʛʘʻ ʚ ʾʭʥʴʦʤʫ ʧʝʨʝʨʦʟʧʦʜʽʣʽ: ʚ ʙʽʢ ʟʙʽʣʴʰʝʥʥʷ ʫ ʭʦʣʦʜʥʠʡ 

ʧʝʨʽʦʜ ʽ ʫ ʙʽʢ ʟʤʝʥʰʝʥʥʷ ʚ ʪʝʧʣʠʡ ʧʝʨʽʦʜ ʨʦʢʫ. ʄʘʢʩʠʤʘʣʴʥʝ ʟʤʝʥʰʝʥʥʷ ʦʧʘʜʽʚ 

ʩʢʣʘʜʘʻ ʫ ʩʝʨʝʜʥʴʦʤʫ 30-40% ʥʦʨʤʠ ʟʘ ʪʝʧʣʠʡ ʧʝʨʽʦʜ, ʧʨʠ ʧʦʩʪʽʡʥʽʡ ʩʝʨʝʜʥʴʦ-

ʙʘʛʘʪʦʨʽʯʥʽʡ ʾʭ ʢʽʣʴʢʦʩʪʽ. ʐʠʨʠʥʘ ʟʦʥʠ ʟʤʝʥʰʝʥʥʷ ʦʧʘʜʽʚ ʩʷʛʘʻ 40-60 ʢʤ. ʋ ʚʽʜ-

ʧʦʚʽʜʥʦʩʪʽ ʟ ʪʘʢʠʤ ʧʝʨʝʨʦʟʧʦʜʽʣʦʤ ʦʧʘʜʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʨʝʨʦʟʧʦʜʽʣ ʡ ʫ ʽʥ-

ʪʝʥʩʠʚʥʦʩʪʽ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʧʦ ʩʝʟʦʥʘʭ ʨʦʢʫ. ɺʽʜʤʽʯʝʥʘ ʟʥʘʯʥʘ ʘʢʪʠʚʘʮʽʷ 

ʮʠʭ ʧʨʦʮʝʩʽʚ ʚ ʭʦʣʦʜʥʠʡ ʧʝʨʽʦʜ ʨʦʢʫ ʜʣʷ ʩʪʝʧʦʚʦʾ ʯʘʩʪʠʥʠ ʇʨʠʜʥʽʧʨʦʚʩʴʢʦʾ ʚʠ-

ʩʦʯʠʥʠ. ɸʨʝʘʣ ʪʝʨʤʽʯʥʦʛʦ ʚʧʣʠʚʫ ɼʥʽʧʨʦʚʩʴʢʠʭ ʚʦʜʦʩʭʦʚʠʱ ʧʦʰʠʨʶʻʪʴʩʷ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʥʘ 5-10 ʢʤ ʚʽʜ ʙʝʨʝʛʦʚʦʾ ʣʽʥʽʾ [5]. 

ʗʢ ʚʽʜʦʤʦ, ʟʤʽʥʘ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ʥʘ ʦʩʫʰʫʚʘʥʠʭ ʽ ʧʨʠʣʝʛʣʠʭ ʜʦ ʥʠʭ ʟʝʤ-

ʣʷʭ ʻ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦʶ ʧʝʨʰʦʦʩʥʦʚʦʶ ʚʩʽʭ ʟʤʽʥ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʧʨʠʨʦʜʥʠʭ 

ʢʦʤʧʣʝʢʩʘʭ (ˇʨʫʥʪʦʚʦʤʫ ʽ ʨʦʩʣʠʥʥʦʤʫ ʧʦʢʨʠʚʽ, ʪʚʘʨʠʥʥʦʤʫ ʩʚʽʪʽ). 

ɺ ʧʨʦʮʝʩʽ ʦʩʫʰʝʥʥʷ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʝʚʥʽ ʟʤʽʥʠ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʽ ʭʽʤʽʯʥʦʛʦ 

ʩʢʣʘʜʫ ˇʨʫʥʪʦʚʠʭ ʚʦʜ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʦʩʫʰʫʚʘʣʴʥʠʭ ʩʠʩʪʝʤ, ʱʦ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʟʦʥʠ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʤʘʩʠʚʫ, ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 0,09 ʜʦ 

0,83 ʛ/ʣ ʟ ʧʝʨʝʚʘʞʥʦ ʛʽʜʨʦʢʘʨʙʦʥʘʪʥʠʤ ʢʘʣʴʮʽʻʚʠʤ ʩʢʣʘʜʦʤ. 

ɺ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʩʫʰʫʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʜʣʷ ʨʝʞʠʤʫ ˇʨʫʥʪʦʚʠʭ ʚʦʜ 

ʭʘʨʘʢʪʝʨʥʘ ʤʽʥʣʠʚʽʩʪʴ ʨʝʞʠʤʦʫʪʚʦʨʶʶʯʠʭ ʬʘʢʪʦʨʽʚ ʧʦ ʩʝʟʦʥʘʭ ʨʦʢʫ: ʚʟʠʤʢʫ ï 

ʚʧʣʠʚ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʫ ʽʥʰʽ ʧʝʨʽʦʜʠ ʨʦʢʫ ï ʦʩʫʰʫʚʘʣʴʥʽ ʤʝʨʝʞʽ. 

ʇʽʜʚʠʱʝʥʥʷ ʨʽʚʥʽʚ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʧʨʠ ʪʝʭʥʦʛʝʥʥʦʤʫ ʨʝʞʠʤʽ, ʷʢ ʽ ʚ ʧʨʠʨʦ-

ʜʥʠʭ ʫʤʦʚʘʭ, ʦʙʫʤʦʚʣʝʥʝ, ʧʝʨʝʚʘʞʥʦ, ʚʝʣʠʯʠʥʦʶ ʽ ʚʥʫʪʨʽʰʥʴʦʨʽʯʥʠʤ ʨʦʟʧʦʜʽ-

ʣʦʤ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ, ʘ ʟʥʠʞʝʥʥʷ ï ʜʽʻʶ ʦʩʫʰʫʚʘʣʴʥʦʾ ʤʝʨʝʞʽ, ʪʦʜʽ ʷʢ ʫ 

ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ï ʚʠʧʘʨʦʚʫʚʘʥʥʷʤ. 
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ʆʩʥʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʚʧʣʠʚʫ ʦʩʫʰʝʥʥʷ ʥʘ ʧʨʠʣʝʛʣʽ ʟʝʤʣʽ, ʷʢʽ ʚʠʟʥʘʯʘ-

ʶʪʴ ʡʦʛʦ ʨʦʟʤʽʨʠ ʽ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʻ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʽ ʪʘ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʫʤʦʚʠ 

ʦʩʫʰʫʚʘʥʠʭ ʽ ʧʨʠʣʝʛʣʠʭ ʜʦ ʥʠʭ ʟʝʤʝʣʴ; ʭʘʨʘʢʪʝʨ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʥʠʞʝʥʥʷ 

ʈɻɺ ʟʘʣʝʞʘʪʴ ʷʢ ʚʽʜ ʧʨʠʨʦʜʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʦʩʫʰʫʚʘʥʠʭ ʽ ʧʨʠʣʝʛʣʠʭ ʜʦ ʥʠʭ 

ʟʝʤʝʣʴ, ʪʘʢ ʽ ʚʽʜ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʦʩʫʰʫʚʘʣʴʥʦʾ ʤʝʨʝʞʽ ʡ ʨʽʚʥʷ ʾʾ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. ʅʘʡʯʽʪʢʽʰʝ ʚʧʣʠʚ ʦʩʫʰʝʥʥʷ ʥʘ ʨʽʚʝʥʴ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʧʨʦʷʚʣʷʻʪʴʩʷ 

ʚ ʧʝʨʽʦʜ ʣʽʪʥʴʦʾ ʤʝʞʝʥʽ ʚ ʤʘʣʦʚʦʜʥʽ ʨʦʢʠ [4]. 

ɻʽʜʨʦʭʽʤʽʯʥʽ ʧʨʦʮʝʩʠ ʚ ʦʩʫʰʫʚʘʥʦʤʫ ʙʘʩʝʡʥʽ ʫ ʧʦʯʘʪʢʦʚʠʡ ʧʝʨʽʦʜ ʽʥʪʝʥʩʠ-

ʬʽʢʫʶʪʴʩʷ, ʧʨʠʟʚʦʜʷʯʠ ʜʦ ʜʝʷʢʦʛʦ ʧʝʨʝʬʦʨʤʫʚʘʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʨʠʨʦʜʥʠʭ 

ʚʦʜ, ʷʢʠʡ ʻ ʟʚʦʨʦʪʥʽʤ ʽ ʙʫʜʝ ʢʦʥʪʨʦʣʶʚʘʪʠʩʷ ʧʨʠʨʦʜʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʷʢʱʦ ʧʣʦ-

ʱʽ ʦʩʫʰʝʥʥʷ ʥʝ ʧʝʨʝʚʠʱʫʚʘʪʠʤʫʪʴ ʝʢʦʣʦʛʽʯʥʦʾ ʻʤʢʦʩʪʽ ʙʘʩʝʡʥʫ. ʅʘ ʪʣʽ ʟʥʦʚʫ 

ʩʬʦʨʤʦʚʘʥʦʛʦ ʭʽʤʽʯʥʦʛʦ ʪʠʧʫ ʚʦʜ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠʩʷ ʡ ʽʥʰʽ ʩʢʣʘʜʦʚʽ ʧʨʠʨʦʜ-

ʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʙʘʩʝʡʥʽ (ʨʦʩʣʠʥʥʽʩʪʴ, ʤʽʢʨʦʦʨʛʘʥʽʟʤʠ, ˇʨʫʥʪʠ, ʽ ʪ.ʽ.) [2]. 

ʆʩʦʙʣʠʚʦ ʯʫʪʣʠʚʠʤʠ ʜʦ ʟʤʽʥ ʻ ʪʦʨʬʦʚʽ ʡ ʪʦʨʬʦʚʦ-ʙʦʣʦʪʥʽ ˇʨʫʥʪʠ. ɺ ʧʨʦ-

ʮʝʩʽ ʦʢʫʣʴʪʫʨʝʥʥʷ ʽ ʧʦʜʘʣʴʰʦʛʦ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʦʨʬʦʚʽ 

ˇʨʫʥʪʠ ʟʘʟʥʘʶʪʴ ʨʽʟʢʠʭ ʟʤʽʥ: ʚʽʜʙʫʚʘʻʪʴʩʷ ʨʦʟʢʣʘʜʘʥʥʷ ʨʦʩʣʠʥʥʠʭ ʨʝʰʪʦʢ ʫ 

ˇʨʫʥʪʽ, ʚʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʠʪʦʤʘ ʚʘʛʘ, ʟʥʠʞʫʻʪʴʩʷ ʚʦʣʦʛʦʻʤʢʽʩʪʴ (ʷʢ 

ʥʘʩʣʽʜʦʢ, ʟʨʦʩʪʘʥʥʷ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʥʘ ʪʦʨʬʦʚʠʱʘʭ), ʟʤʝʥʰʫʻʪʴʩʷ ʰʘʨ ʪʦ-

ʨʬʫ, ʘ ʪʘʢʦʞ ʟʤʽʥʶʻʪʴʩʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ. ɿʤʝʥ-

ʰʝʥʥʷ ʪʦʨʬʦʚʦʛʦ ʰʘʨʫ ʚʽʜʙʫʚʘʻʪʴʩʷ, ʚ ʦʩʥʦʚʥʦʤʫ, ʚʥʘʩʣʽʜʦʢ ʫʱʽʣʴʥʝʥʥʷ ʡʦʛʦ, 

ʚ ʟʚôʷʟʢʫ ʽʟ ʦʩʫʰʝʥʥʷʤ ʪʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤ ʦʩʚʦʻʥʥʷʤ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ 

ʧʨʠ ʥʝʧʨʘʚʠʣʴʥʽʡ ʘʛʨʦʪʝʭʥʽʮʽ ʜʦ ʟʥʠʞʝʥʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ. 

ʅʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʩʫʪʥʽʩʪʴ ʟʤʽʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʽʜ 

ʚʧʣʠʚʦʤ ʦʩʫʰʝʥʥʷ ʥʝ ʨʦʟʢʨʠʪʘ ʧʦʚʥʽʩʪʶ ʜʦ ʮʠʭ ʧʽʨ. ʎʝ ʧʦʚʥʽʩʪʶ ʚʽʜʥʦʩʠʪʴʩʷ 

ʜʦ ʟʤʽʥ ʨʦʩʣʠʥʥʦʛʦ ʽ ʪʚʘʨʠʥʥʦʛʦ ʩʚʽʪʫ ʧʽʜ ʚʧʣʠʚʦʤ ʦʩʫʰʫʚʘʥʠʭ ʤʝʣʽʦʨʘʮʽʡ. 

ʅʘʡʙʽʣʴʰ ʧʦʚʥʦ ʮʽ ʧʠʪʘʥʥʷ ʜʦʩʣʽʜʞʝʥʽ ʙʽʣʦʨʫʩʴʢʠʤʠ ʚʯʝʥʠʤʠ ʜʣʷ ʫʤʦʚ 

ʇʨʠʧôʷʪʩʴʢʦʛʦ ʇʦʣʽʩʩʷ. ʍʦʯʘ ʦʪʨʠʤʘʥʽ ʥʠʤʠ ʜʘʥʽ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʩʫʧʝʨʝʯʣʠʚʽ, 

ʚʩʝ ʞ ʪʘʢʠ ʤʦʞʥʘ ʧʨʦʩʪʝʞʠʪʠ ʥʘʩʢʽʣʴʢʠ ʟʥʘʯʥʠʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʟʫʣʴʪʘʪʠ 

ʦʩʫʰʫʚʘʣʴʥʠʭ ʤʝʣʽʦʨʘʮʽʡ ʩʪʦʩʦʚʥʦ ʟʤʽʥʠ ʬʣʦʨʠ ʡ ʬʘʫʥʠ ʥʘ ʧʨʠʢʣʘʜʽ ɹʽʣʦʨʫʩʴ-

ʢʦʛʦ ʇʦʣʽʩʩʷ, ʱʦ ʚʠʷʚʠʣʠʩʷ ʫ: 

ï ʟʤʝʥʰʝʥʥʽ ʩʢʣʘʜʫ, ʯʠʩʝʣʴʥʦʩʪʽ ʡ ʙʽʦʤʘʩʠ ʚʠʜʽʚ ʪʚʘʨʠʥ ʯʠʡ ʩʧʦʩʽʙ ʞʠʪʪʷ 

ʻ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʠʤ ʟ ʚʦʜʥʠʤ ʩʝʨʝʜʦʚʠʱʝʤ (ʢʦʤʘʭʠ ʡ ʢʦʤʘʭʦʾʜʥʽ ʪʚʘʨʠʥʠ) ʪʘ 

ʟʨʦʩʪʘʥʥʽ ʯʠʩʝʣʴʥʦʩʪʽ ʡ ʙʽʦʤʘʩʠ ʤʠʰʦʧʦʜʽʙʥʠʭ ʛʨʠʟʫʥʽʚ; 

ï ʟʨʦʩʪʘʥʥʽ ʥʘ ʦʩʫʰʝʥʠʭ ʙʦʣʦʪʘʭ ʯʠʩʝʣʴʥʦʩʪʽ ʰʢʽʜʣʠʚʠʭ ʨʦʩʣʠʥʦʾʜʥʠʭ 

ʢʦʤʘʭ, ʧʦʷʚʽ ʥʦʚʠʭ ʚʠʜʽʚ ʰʢʽʜʥʠʢʽʚ ʥʝ ʧʨʠʪʘʤʘʥʥʠʭ ʜʘʥʠʤ ʪʝʨʠʪʦʨʽʷʤ 

ï ʟʙʝʨʝʞʝʥʥʽ ʚ ʧʦʧʝʨʝʜʥʽʡ ʢʽʣʴʢʦʩʪʽ ʚʝʣʠʢʠʭ ʢʦʧʠʪʥʠʭ (ʣʦʩʽʚ); 

ï ʧʦʢʨʘʱʝʥʥʽ ʫʤʦʚ ʽʩʥʫʚʘʥʥʷ ʙʝʟʭʨʝʙʝʪʥʠʭ ʥʘ ʦʩʫʰʝʥʠʭ ʥʝʦʩʚʦʻʥʠʭ ʙʦ-

ʣʦʪʘʭ, ʟʨʦʩʪʘʥʥʽ ʟʘʛʘʣʴʥʦʾ ʾʭ ʢʽʣʴʢʦʩʪʽ; ʟʤʝʥʰʝʥʥʶ ʯʠʩʝʣʴʥʦʩʪʽ ʧʘʨʘʟʠʪʽʚ ʪʘ ʾʭ 

ʩʫʤʘʨʥʦʛʦ ʩʢʣʘʜʫ (ʩʫʤʘʨʥʘ ʯʠʩʝʣʴʥʽʩʪʴ ʧʘʨʘʟʠʪʽʚ ʚ ʥʝʦʩʫʰʝʥʠʭ ʙʽʦʪʦʧʘʭ ʤʘʡʞʝ 

ʚʜʚʽʯʽ ʚʠʱʝ, ʥʽʞ ʚ ʦʩʫʰʝʥʠʭ) [1]. 

ɿʤʽʥʠ ʛʽʜʨʦʛʝʦʣʦʛʦ-ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʫʤʦʚ ʚʥʘʩʣʽʜʦʢ ʚʚʦʜʫ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ 

ʟʨʦʰʫʚʘʥʠʭ ʧʣʦʱ ʚʠʟʥʘʯʘʶʪʴʩʷ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʧʨʠʨʦʜʥʠʭ ʪʘ ʽʨʠʛʘʮʽʡʥʦ-

ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʬʘʢʪʦʨʽʚ. 

ɼʣʷ ʙʽʣʴʰʦʩʪʽ ʣʘʥʜʰʘʬʪʽʚ ʟʨʦʰʫʚʘʥʠʭ ʤʘʩʠʚʽʚ ʋʢʨʘʾʥʠ ʭʘʨʘʢʪʝʨʥʠʡ ʰʠ-

ʨʦʢʠʡ ʨʦʟʚʠʪʦʢ ʟʦʥ ʥʠʟʴʢʦʾ ʧʨʠʨʦʜʥʦʾ ʜʨʝʥʦʚʘʥʦʩʪʽ. ʊʘʢ, ʜʫʞʝ ʩʣʘʙʢʘ ʜʨʝʥʦʚʘ-
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ʥʽʩʪʴ ʽ ʙʝʟʩʪʽʯʥʽʩʪʴ ʧʨʠʪʘʤʘʥʥʽ ʜʣʷ ʚʩʽʻʾ ʂʘʭʦʚʩʴʢʦʾ, ɺʝʨʭʥʴʦ-ʈʦʛʘʯʠʢʩʴʢʦʾ ʪʘ 

ɯʥʛʫʣʝʮʴʢʦʾ ʩʠʩʪʝʤ, ʜʣʷ 93% ʪʝʨʠʪʦʨʽʾ ʂʨʘʩʥʦʟʥʘʤôʷʥʩʴʢʦʾ ʩʠʩʪʝʤʠ. 

ʊʘʙʣʠʮʷ 1 

ɸʥʪʨʦʧʦʛʝʥʥʽ ʟʤʽʥʠ ʥʘ ʦʢʨʝʤʠʭ ʟʨʦʰʫʚʘʥʠʭ ʩʠʩʪʝʤʘʭ ʇʽʚʜʥʷ ʋʢʨʘʾʥʠ 

ɿʨʦʰʫʚʘʥʠʡ  

ʤʘʩʠʚ (ʩʠʩʪʝʤʘ) 
ɸʥʪʨʦʧʦʛʝʥʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ ʇʨʠʯʠʥʠ 

ʂʘʭʦʚʩʴʢʠʡ ʟʨʦʰʫ-

ʚʘʥʠʡ ʤʘʩʠʚ 

ʈʝʛʽʦʥʘʣʴʥʠʡ ʧʽʜʡʦʤ ʨʽʚʥʷ ˇʨʫʥʪʦ-

ʚʠʭ ʚʦʜ (ʈɻɺ) 0,2-0,3 ʤ/ʨʽʢ. ʋʪʚʦ-

ʨʝʥʥʷ ʢʫʧʦʣʽʚ ʟ ʦʩʦʙʣʠʚʦ ʽʥʪʝʥʩʠʚ-

ʥʠʤ ʧʽʜʡʦʤʦʤ ʚʦʜ (2-4 ʤ/ʨʽʢ) 

ʅʝʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʽʥʬʽʣʴʪʨʘʮʽʾ 

ʽʨʠʛʘʮʽʡʥʦ-ˇʨʫʥʪʦʚʠʭ ʚʦʜ 

ɯʥʛʫʣʝʮʴʢʠʡ ʟʨʦʰʫ-

ʚʘʥʠʡ ʤʘʩʠʚ 

ʇʨʦʛʨʝʩʫʶʯʝ ʬʦʨʤʫʚʘʥʥʷ ʽ ʧʽʜʡʦʤ 

ʽʨʠʛʘʮʽʡʥʦ-ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʫ ʣʝʩʦʚʽʡ 

ʪʦʚʱʽ 

ʂʘʥʘʣʠ ʚ ʟʝʤʣʷʥʦʤʫ ʨʫʩʣʽ, ʚʽʜʩʫ-

ʪʥʽʩʪʴ ʢʦʣʝʢʪʦʨʥʦ-ʩʢʠʜʥʦʾ ʤʝʨʝʞʽ 

ʂʨʘʩʥʦʟʥʘʤôʷʥʩʴʢʘ 

ʟʨʦʰʫʚʘʥʘ ʩʠʩʪʝʤʘ 

(ʨʘʟʦʤ ʟ ʂʘʭʦʚʩʴʢʠʤ 

ʚʦʜʦʩʭʦʚʠʱʝʤ) 

ɿʘʙʦʣʦʯʫʚʘʥʥʷ, ʧʽʜʪʦʧʣʝʥʥʷ ʥʘʩʝ-

ʣʝʥʠʭ ʧʫʥʢʪʽʚ. ʆʟʥʘʢʠ ʚʪʦʨʠʥʥʦʛʦ 

ʟʘʩʦʣʝʥʥʷ ʟʨʦʰʫʚʘʥʠʭ ʪʘ ʙʦʛʘʨʥʠʭ 

ʟʝʤʝʣʴ. ʇʽʜʡʦʤ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʥʘ 

1,5-2,5 ʤ. 

ɺʽʜʩʫʪʥʽʩʪʴ ʥʘʜʽʡʥʠʭ ʧʨʦʪʠʬʽʣʴʪ-

ʨʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ. ʩʣʘʙʢʘ ʧʨʠʨʦʜ-

ʥʘ ʜʨʝʥʦʚʘʥʽʩʪʴ  

ʇʽʚʥʽʯʥʦ-ʂʨʠʤʩʴʢʠʡ 

ʢʘʥʘʣ 

ʇʽʜʡʦʤ ʈɻɺ ʥʘ ʟʘʛʘʣʴʥʽʡ ʧʣʦʱʽ ʙʽ-

ʣʴʰʝ 400 ʪʠʩ. ʛʘ ʥʘ 2-5 ʤ ʽ ʙʽʣʴʰʝ. 

ʌʽʣʴʪʨʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʟ ʤʘʛʽʩʪʨʘ-

ʣʴʥʦʛʦ ʢʘʥʘʣʫ, ʤʽʞʛʦʩʧʦʜʘʨʩʴʢʦʾ 

ʪʘ ʚʥʫʪʨʽʰʥʴʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʝ-

ʨʝʞ ʚ ʟʝʤʣʷʥʦʤʫ ʨʫʩʣʽ. ɯʥʬʽʣʴʪ-

ʨʘʮʽʷ ʟʨʦʰʫʚʘʥʠʭ ʚʦʜ, ʥʝʚʠʨʦʙ-

ʥʠʯʽ ʩʢʠʜʠ, ʥʝʜʦʪʨʠʤʘʥʥʷ ʨʝʞʠʤʫ 

ʟʨʦʰʝʥʥʷ 

 

ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʟʜʽʡʩʥʝʥʽ ʥʘ ʂʘʭʦʚʩʴʢʦʤʫ ʟʨʦʰʫʚʘʥʦʤʫ ʤʘʩʠʚʽ ʟʘ ʟʤʽʥʘʤʠ 

ʩʢʣʘʜʫ ʪʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʦʨʦʚʠʭ ʨʦʟʯʠʥʽʚ ʚ ʟʦʥʽ ʘʝʨʘʮʽʾ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʚ 

ʫʤʦʚʘʭ ʥʠʟʭʽʜʥʦʛʦ ʨʫʭʫ ʚʦʣʦʛʠ ʧʨʠ ʟʨʦʰʝʥʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʘʢʪʠʚʥʝ ʨʦʟʩʦ-

ʣʝʥʥʷ ˇʨʫʥʪʽʚ ʪʘ ˇʨʫʥʪʦʫʪʚʦʨʶʶʯʠʭ ʧʦʨʽʜ ʚ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ (ʜʦ 7-8 ʤ) ʽ ʢʦʥʚʝʢ-

ʪʠʚʥʝ ʧʝʨʝʥʝʩʝʥʥʷ ʩʦʣʝʡ ʪʘ ʾʭ ʘʢʫʤʫʣʷʮʽʷ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʟʦʥʠ ʘʝʨʘʮʽʾ ʪʘ ˇʨʫ-

ʥʪʦʚʠʭ ʚʦʜʘʭ. 

ʇʦʛʽʨʰʝʥʥʷ ʛʽʜʨʦʛʝʦʣʦʛʦ-ʤʝʣʽʦʨʘʪʠʚʥʦʛʦ ʩʪʘʥʫ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʽʚ ˇʨʫʥ-

ʪʦʚʠʭ ʚʦʜ, ʧʽʜʪʦʧʣʝʥʥʷ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʅʦʚʦʪ-

ʨʦʾʮʴʢʦʛʦ ʪʘ ɻʝʥʽʯʝʩʴʢʦʛʦ ʨʘʡʦʥʽʚ ʍʝʨʩʦʥʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʜʝ ʨʦʟʤʽʱʫʻʪʴʩʷ ʙʽʣʴʰʝ 

30 ʪʠʩ. ʛʘ ʟʨʦʰʝʥʥʷ ʧʽʜʟʝʤʥʠʤʠ ʚʦʜʘʤʠ. ɿʘ ʩʚʦʾʤʠ ʭʽʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʮʽ 

ʚʦʜʠ ʤʘʣʦʧʨʠʜʘʪʥʽ ʜʣʷ ʟʨʦʰʝʥʥʷ. ɺ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʟʚʦ-

ʜʠʪʴ ʜʦ ʨʦʟʚʠʪʢʫ ʧʨʦʮʝʩʽʚ ʚʪʦʨʠʥʥʦʛʦ ʟʘʩʦʣʝʥʥʷ ˇʨʫʥʪʽʚ. 

ɼʘʥʽ ʂʨʠʤʩʴʢʦʾ ʛʽʜʨʦʛʝʦʣʦʛʦ-ʤʝʣʽʦʨʘʪʠʚʥʦʾ ʝʢʩʧʝʜʠʮʽʾ, ʟʘ ʙʘʛʘʪʦʨʽʯʥʠʡ 

ʧʝʨʽʦʜ ʧʦʢʘʟʫʶʪʴ ʧʽʜʡʦʤ ʚʦʜʠ ʚ ʧʨʠʢʘʥʘʣʴʥʽʡ ʩʤʫʟʽ ʇʽʚʥʽʯʥʦ-ʂʨʠʤʩʴʢʦʛʦ ʢʘ-

ʥʘʣʫ ʰʠʨʠʥʦʶ 200 ʤ ʥʘ 2-8 ʤ, ʚ ʩʤʫʟʽ, ʚʽʜʜʘʣʝʥʽʡ ʚʽʜ ʢʘʥʘʣʫ ʜʦ 1000 ʤ ï ʥʘ 1,5-

2 ʤ, ʽ ʥʘ ʚʽʜʩʪʘʥʽ 3000-4000 ʤ ï ʥʘ 0,5-1 ʤ. ʑʦʨʽʯʥʦ ʨʽʚʝʥʴ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʥʘ 

ʟʨʦʰʫʚʘʥʠʭ ʧʣʦʱʘʭ ʧʽʜʥʽʤʘʻʪʴʩʷ ʥʘ ʚʝʣʠʯʠʥʫ ʚʽʜ 0,5 ʜʦ 2 ʤ [3]. 

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʧʽʜʩʫʤʦʚʫʶʯʠ ʩʢʘʟʘʥʝ ʚʘʨʪʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʧʨʦʷʚʠ ʘʥ-

ʪʨʦʧʦʛʝʥʥʠʭ ʟʤʽʥ ʫ ʧʨʠʨʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʩʧʨʠʯʠʥʝʥʽ ʚʦʜʥʠʤʠ ʤʝʣʽʦʨʘʮʽʷʤʠ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʝʨʰ ʟʘ ʚʩʝ ʢʣʽʤʘʪʠʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʪʘ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʦʶ ʙʫ-

ʜʦʚʦʶ ʪʝʨʠʪʦʨʽʾ. ɺ ʤʝʞʘʭ ʟʦʥʠ ʇʦʣʽʩʩʷ ʚʢʘʟʘʥʽ ʯʠʥʥʠʢʠ ʚʠʟʥʘʯʘʶʪʴ ʘʢʪʠʚʥʠʡ 



ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʉʫʤɼʇʋ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ  

44 

 

ʨʦʟʚʠʪʦʢ ʧʨʦʮʝʩʽʚ ʟʘʪʦʧʣʝʥʥʷ, ʧʽʜʪʦʧʣʝʥʥʷ ʽ ʟʘʙʦʣʦʯʫʚʘʥʥʷ. ʄʝʣʽʦʨʘʪʠʚʥʽ ʨʦ-

ʙʦʪʠ, ʟʥʠʞʫʶʯʠ ʨʽʚʝʥʴ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʩʧʨʠʷʶʪʴ ʘʢʪʠʚʽʟʘʮʽʾ ʨʦʟʚʠʪʢʫ ʜʝʬʣʷʮʽʾ, 

ʢʘʨʩʪʦʚʦ-ʩʫʬʦʟʽʡʥʠʭ ʽ ʩʫʬʦʟʽʡʥʦ-ʧʨʦʩʘʜʦʚʠʭ ʧʨʦʮʝʩʽʚ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʪʘʢʦʞ 

ʧʣʦʱʘ ʟʝʤʝʣʴ ʚʨʘʟʣʠʚʠʭ ʜʣʷ ʚʦʜʥʦʾ ʝʨʦʟʽʾ ï ʧʨʦʮʝʩʫ, ʢʦʪʨʠʡ ʥʝ ʻ ʪʠʧʦʚʠʤ ʜʣʷ 

ʇʦʣʽʩʴʢʦʾ ʥʠʟʦʚʠʥʠ. ʇʨʠʨʦʜʥʽ ʫʤʦʚʠ ʉʪʝʧʫ ʥʘʚʧʘʢʠ ʩʧʨʠʷʶʪʴ ʪʦʤʫ, ʱʦ ʥʘ ʤʝ-

ʣʽʦʨʦʚʘʥʠʭ ʟʝʤʣʷʭ ʟʘ ʥʝʧʨʘʚʠʣʴʥʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʨʦʰʫʚʘʥʠʭ ʩʠʩʪʝʤ ʩʧʦ-

ʩʪʝʨʽʛʘʶʪʴʩʷ ʧʨʦʮʝʩʠ ʷʢʽ ʻ ʚʣʘʩʪʠʚʠʤʠ ʜʣʷ ʛʫʤʽʜʥʦʾ ʟʦʥʠ ʋʢʨʘʾʥʠ ï ʟʘʙʦʣʦʯʝʥ-

ʥʷ ʽ, ʚ ʟʥʘʯʥʦ ʙʽʣʴʰʽʡ ʤʽʨʽ, ʧʽʜʪʦʧʣʝʥʥʷ ʪʝʨʠʪʦʨʽʾ. ʅʝʧʨʘʚʠʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʦʣʠʚʥʦʾ ʪʝʭʥʽʢʠ ʽ ʩʠʩʪʝʤʠ ʧʦʣʠʚʫ ʫ ʤʽʩʮʷʭ ʩʚʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʚʦʢʫʻ ʟʘʨʦ-

ʜʞʝʥʥʷ ʚʦʛʥʠʱ ʣʽʥʽʡʥʦʾ ʪʘ ʧʣʦʱʠʥʥʦʾ ʝʨʦʟʽʾ. ʇʦʩʠʣʝʥʠʡ ʨʦʟʚʠʪʦʢ ʚʦʜʥʦ-

ʝʨʦʟʽʡʥʠʭ, ʩʫʬʦʟʽʡʥʦ-ʧʨʦʩʘʜʦʚʠʭ ʧʨʦʮʝʩʽʚ, ʚʪʦʨʠʥʥʦʛʦ ʟʘʩʦʣʝʥʥʷ, ʦʛʣʝʶʚʘʥʥʷ 

ˇʨʫʥʪʽʚ, ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʙʽʢʘʨʙʦʥʘʪʽʚ ʪʘ ʽʥ. ʚ ʤʝʞʘʭ ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʩʠʩʪʝʤ, ʛʦ-

ʚʦʨʠʪʴ ʙʽʣʴʰʝ ʧʨʦ ʾʭ ʪʝʭʥʦʛʝʥʥʠʡ ʭʘʨʘʢʪʝʨ, ʥʽʞ ʧʨʠʨʦʜʥʠʡ. ʇʨʠʨʦʜʥʽ ʫʤʦʚʠ 

ʃʽʩʦʩʪʝʧʫ ʻ ʧʝʨʝʭʽʜʥʠʤʠ ʤʽʞ ʛʫʤʽʜʥʦʶ ʟʦʥʦʶ ʽ ʧʦʩʫʰʣʠʚʦʶ. ʊʦʤʫ ʧʨʦʷʚ ʟʤʽʥ 

ʥʘ ʤʝʣʽʦʨʦʚʘʥʠʭ ʟʝʤʣʷʭ ʜʘʥʦʾ ʧʨʠʨʦʜʥʦʾ ʟʦʥʠ ʚ ʧʽʚʥʽʯʥʽʡ ʾʾ ʯʘʩʪʠʥʽ ʙʫʜʝ ʙʣʠʟʴ-

ʢʠʤ ʜʦ ʇʦʣʽʩʩʷ, ʘ ʫ ʮʝʥʪʨʘʣʴʥʽʡ ʪʘ ʧʽʚʜʝʥʥʽʡ ʥʘʙʣʠʞʘʪʠʤʝʪʴʩʷ ʜʦ ʩʪʝʧʦʚʠʭ 

ʫʤʦʚ. 

ʊʘʙʣʠʮʷ 2 

ʇʨʦʷʚ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʟʤʽʥ ʚ ʨʽʟʥʠʭ ʧʨʠʨʦʜʥʠʭ ʟʦʥʘʭ ʋʢʨʘʾʥʠ 

ɸʥʪʨʦʧʦʛʝʥʥʽ ʟʤʽʥʠ ʥʘ ʤʝʣʽʦʨʦʚʘʥʠʭ ʟʝʤʣʷʭ 

ɻʫʤʽʜʥʘ ʟʦʥʘ 

(ʇʦʣʽʩʩʷ) 

ʇʦʩʫʰʣʠʚʘ ʟʦʥʘ 

(ʃʽʩʦʩʪʝʧ ʽ ʉʪʝʧ) 

ʇʦʟʠʪʠʚʥʽ ʅʝʩʧʨʠʷʪʣʠʚʽ ʇʦʟʠʪʠʚʥʽ ʅʝʩʧʨʠʷʪʣʠʚʽ 
ʂʦʤʧʣʝʢʩʥʝ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʫʛʽʣʴ 

ʪʘ ʰʪʫʯʥʠʭ ʚʦʜʦʡʤ. ʈʦ-

ʟʰʠʨʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ 

ʚʠʨʦʱʫʚʘʥʠʭ ʢʫʣʴʪʫʨ. 

ʇʦʢʨʘʱʝʥʥʷ ʫʤʦʚ ʽʩʥʫ-

ʚʘʥʥʷ ʙʝʟʭʨʝʙʝʪʥʠʭ ʥʘ 

ʦʩʫʰʝʥʠʭ ʥʝʦʩʚʦʻʥʠʭ 

ʙʦʣʦʪʘʭ, ʟʨʦʩʪʘʥʥʷ ʟʘ-

ʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʪʘ ʩʫ-

ʤʘʨʥʦʛʦ ʯʠʩʣʘ ʚʠʜʽʚ 

ʢʦʨʠʩʥʠʭ ʚʠʜʽʚ ʪʚʘʨʠʥ. 

ɿʤʝʥʰʝʥʥʶ ʯʠʩʝʣʴʥʦʩ-

ʪʽ ʧʘʨʘʟʠʪʽʚ ʪʘ ʾʭ ʩʫʤʘ-

ʨʥʦʛʦ ʩʢʣʘʜʫ. 

ʈʽʟʢʘ ʟʤʽʥʘ ʚʦʜʥʦ-ʬʽʟʠʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʦʨʬʦʚʠʭ ˇʨʫ-

ʥʪʽʚ, ʟʤʝʥʰʝʥʥʷ ʰʘʨʫ ʪʦʨ-

ʬʫ, ʟʨʦʩʪʘʥʥʷ ʧʦʞʝʞʥʦʾ ʥʝ-

ʙʝʟʧʝʢʠ ʥʘ ʪʦʨʬʦʚʠʱʘʭ, 

ʟʤʽʥʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʝʣʝ-

ʤʝʥʪʽʚ ʞʠʚʣʝʥʥʷ ʨʦʩʣʠʥ. 

ʇʦʩʠʣʝʥʥʷ ʜʝʬʣʷʮʽʡʥʠʭ, 

ʢʘʨʩʪʦʚʦ-ʩʫʬʦʟʽʡʥʠʭ ʽ ʩʫʬʦ-

ʟʽʡʥʦ-ʧʨʦʩʘʜʦʚʠʭ ʧʨʦʮʝʩʽʚ. 

ɿʤʝʥʰʝʥʥʷ ʩʢʣʘʜʫ, ʯʠʩʝʣʴ-

ʥʦʩʪʽ ʡ ʙʽʦʤʘʩʠ ʦʢʨʝʤʠʭ ʚʠ-

ʜʽʚ (ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʚʦʜʥʠʭ ʽ 

ʙʦʨʦʚʠʭ) ʪʚʘʨʠʥ ʽ ʧʪʘʭʽʚ ʪʘ 

ʟʨʦʩʪʘʥʥʽ ʯʠʩʝʣʴʥʦʩʪʽ ʡ ʙʽ-

ʦʤʘʩʠ ʤʠʰʦʧʦʜʽʙʥʠʭ ʛʨʠʟʫ-

ʥʽʚ; ʧʦʷʚʘ ʰʢʽʜʥʠʢʽʚ ʩ/ʛ ʨʦ-

ʩʣʠʥ, ʥʝ ʧʨʠʪʘʤʘʥʥʠʭ ʜʘʥʠʤ 

ʪʝʨʠʪʦʨʽʷʤ. 

ʇʦʢʨʘʱʝʥʥʷ ʩʦ-

ʣʴʦʚʦʛʦ ʨʝʞʠʤʫ, 

ʚʠʨʦʱʫʚʘʥʥʷ ʚʦ-

ʣʦʛʦʣʶʙʥʠʭ ʨʦʩ-

ʣʠʥ ʚ ʧʦʩʫʰʣʠ-

ʚʠʭ ʫʤʦʚʘʭ. 

ɿʥʠʞʝʥʥʷ ʟʘʣʝ-

ʞʥʦʩʪʽ ʚʽʜ ʥʝ-

ʩʧʨʠʷʪʣʠʚʠʭ 

ʢʣʽʤʘʪʠʯʥʠʭ ʬʘ-

ʢʪʦʨʽʚ ï ʧʦʩʫʭ, 

ʩʫʭʦʚʽʾʚ. 

ʈʝʛʽʦʥʘʣʴʥʠʡ ʧʽʜ-

ʡʦʤ ʨʽʚʥʷ ˇʨʫʥʪʦ-

ʚʠʭ ʚʦʜ. ʇʽʜʪʦʧ-

ʣʝʥʥʷ. ʈʦʟʚʠʪʦʢ 

ʝʣʶʚʽʘʣʴʥʦ-

ʛʣʝʡʦʚʦʛʦ ʧʨʦʮʝʩʫ, 

ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ 

ʙʽʢʘʨʙʦʥʘʪʽʚ, ʧʦʷʚʘ 

ʩʦʜʠ, ʟʘʙʦʣʦʯʫʚʘʥ-

ʥʷ, ʚʪʦʨʠʥʥʝ ʟʘʩʦ-

ʣʝʥʥʷ ˇʨʫʥʪʽʚ. ʇʦ-

ʩʠʣʝʥʥʷ ʚʦʜʥʦ-

ʝʨʦʟʽʡʥʠʭ ʪʘ ʩʫʬʦ-

ʟʽʡʥʦ-ʧʨʦʩʘʜʦʚʠʭ 

ʧʨʦʮʝʩʽʚ. 

 

ʇʦʧʝʨʝʜʠʪʠ ʙʽʣʴʰʽʩʪʴ ʽʟ ʟʘʟʥʘʯʝʥʠʭ ʥʝʛʘʪʠʚʥʠʭ ʷʚʠʱ ʤʦʞʥʘ ʧʨʠ ʧʨʦʝʢ-

ʪʫʚʘʥʥʽ ʙʫʜʽʚʥʠʮʪʚʘ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʩʠʩʪʝʤ. ʊʦʤʫ ʫ ʩʢʣʘʜʽ ʧʨʦʝʢ-

ʪʽʚ ʤʝʣʽʦʨʘʮʽʾ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʜʙʘʯʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʟʘʭʦʜʠ, ʷʢʽ ʚʠʢʣʶʯʘʶʪʴ ʥʝʛʘ-

ʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʩʪʘʥ ʤʝʣʽʦʨʦʚʘʥʠʭ ʽ ʧʨʠʣʝʛʣʠʭ ʜʦ ʥʠʭ ʟʝʤʝʣʴ, ʱʦ ʧʦʟʥʘʯʘʻʪʴʩʷ 
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ʥʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʪʘ ʚ ʮʽʣʦʤʫ ʥʘ ʜʦʚʢʦ-

ʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ʅʘʙʽʨ ʪʘ ʭʘʨʘʢʪʝʨ ʮʠʭ ʟʘʭʦʜʽʚ ʧʦʚʠʥʝʥ ʚʠʟʥʘʯʘʪʠʩʷ ʨʝʛʽʦ-

ʥʘʣʴʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʪʘ ʤʽʩʮʝʚʠʤʠ ʫʤʦʚʘʤʠ ʪʝʨʠʪʦʨʽʾ ʥʘ ʷʢʽʡ ʟʜʽʡʩʥʶʶʪʴʩʷ 

ʤʝʣʽʦʨʘʪʠʚʥʽ ʨʦʙʦʪʠ, ʘ ʪʘʢʦʞ ʘʥʘʣʽʟʦʤ ʽʩʥʫʶʯʦʛʦ ʜʦʩʚʽʜʫ ʤʝʣʽʦʨʘʪʠʚʥʦʛʦ ʦʩʚʦ-

ʻʥʥʷ ʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʩʫʰʣʠʚʠʭ ʽ ʧʝʨʝʟʚʦʣʦʞʫʚʘʥʠʭ 

ʟʝʤʝʣʴ. 
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Summary 

V.B. Slyuta, E.V. Aleksa. Qualitative Assessment of Changes in Natural 

Complexes of Ukraine Caused by Water Reclamation. 
The changes in the single components of natural complexes under the influence of water me-

lioration in the natural areas of Ukraine (Polissya (forest area), forest-steppe and steppe) were 

considered. Attention was drawn to the scale of conducting melioration works, to the geographical 

location of the largest irrigation systems, to their confinedness to the areas with different hypsomet-

ric level. Besides the fact that the systems influence the environment, their role and importance in 

the national economy, in the providing the population with agricultural products were indicated. 

The main attention was paid to the changes in symptoms and flow of water erosion, occurrence of 

groundwater, development of flooding and subsoil waterlogging processes of the surrounding are-

as, to the impact of large reservoirs on some climate characteristics, including redistribution of 

rainfall by seasons. Also, the changes in the species composition of the organic world were consid-

ered. 

Keywords: melioration systems, changes in natural systems, exogenous processes, changes 

in flora and fauna, hydrogeology and melioration conditions, rising of groundwater, water balance. 
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ʅ.ɺ. ɭʨʤʘʢ, ɹ.ʄ. ʅʝʰʘʪʘʻʚ 

ʉʋʏɸʉʅʀʁ ʉʊɸʅ ʇʈʀʈʆɼʅʆ-ɿɸʇʆɺɯɼʅʆɰ ʉʀʉʊɽʄʀ 

ʐʆʉʊʂʀʅʉʔʂʆɻʆ ʈɸʁʆʅʋ 
 

ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʩʠʩʪʝʤʠ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʐʦʩʪ-

ʢʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ. ɿʜʽʡʩʥʝʥʦ ʢʽʣʴʢʽʩʥʫ ʪʘ ʷʢʽʩʥʫ ʦʮʽʥʢʫ ʡʦʛʦ ʝʣʝʤʝʥʪʽʚ: ʟʘʧʦʚʽʜʥʠʭ ʪʝʨʠʪʦʨʽʡ 

ʪʘ ʦʙôʻʢʪʽʚ, ʟʜʽʡʩʥʝʥʦ ʾʭ ʪʠʧʽʟʘʮʽʶ. ʉʪʚʦʨʝʥʦ ʢʘʨʪʦʩʭʝʤʫ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʤʽʱʝʥʥʷ ʤʝʨʝ-

ʞʽ ʇɿʌ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʘ ʩʠʩʪʝʤʘ, ʚʽʜʩʦʪʦʢ ʟʘʧʦʚʽʜʥʦʩʪʽ, ʽʥʜʝʢʩ ʪʝʨʠʪʦ-

ʨʽʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ, ʽʥʜʝʢʩ ʽʥʩʫʣʷʨʠʟʘʮʽʾ, ʐʦʩʪʢʠʥʩʴʢʠʡ ʨʘʡʦʥ. 
 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ ʛʦʩʪʨʦ 

ʧʦʩʪʘʻ ʧʨʦʙʣʝʤʘ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ. ʆʩʚʦʻʥʥʷ ʪʘ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʪʝʨʠʪʦʨʽʡ ʩʪʘʻ ʚʩʝ ʽʥʪʝʥʩʠʚʥʽʰʠʤ. ʏʠʤ ʙʽʣʴʰʠʤʠ ʩʪʘʶʪʴ ʟʘ-
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ʧʠʪʠ ʩʫʩʧʽʣʴʩʪʚʘ, ʪʠʤ ʙʽʣʴʰʦʾ ʰʢʦʜʠ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʟʤʽʥ ʟʘʟʥʘʶʪʴ ʥʘʚʢʦʣʠ-

ʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʽʥʪʝʥʩʠʚʥʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠʨʦʜʥʽ ʨʝʩʫʨʩʠ. ʐʦʩʪʢʠʥ-

ʩʴʢʠʡ ʨʘʡʦʥ ʥʝ ʻ ʚʠʥʷʪʢʦʤ. ʊʦʤʫ ʟʘʜʣʷ ʚʨʝʛʫʣʶʚʘʥʥʷ ʧʨʦʙʣʝʤ, ʟʫʤʦʚʣʝʥʠʭ ʽʥ-

ʪʝʥʩʠʚʥʦʶ ʪʘ ʥʝʨʘʮʽʦʥʘʣʴʥʦʶ ʝʢʩʧʣʫʘʪʘʮʽʻʶ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʟʘʜʣʷ ʟʙʝʨʝ-

ʞʝʥʥʷ ʣʘʥʜʰʘʬʪʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ, ʦʭʦʨʦʥʠ ʟʥʠʢʘʶʯʠʭ, ʫʥʽʢʘʣʴʥʠʭ ʚʠʜʽʚ ʪʚʘ-

ʨʠʥ ʽ ʨʦʩʣʠʥ ʫ ʤʝʞʘʭ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʘʡʦʥʫ ʩʪʚʦʨʝʥʦ ʩʠʩʪʝʤʫ ʦʭʦʨʦʥʠ, ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʽ ʚʽʜʪʚʦʨʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʪʝʨʠʪʦʨʽʡ ʪʘ ʦʙôʻʢʪʽʚ ï ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʠʡ 

ʬʦʥʜ (ʜʘʣʽ ʇɿʌ). 

ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʚʠʚʯʝʥʥʷ ʩʫʯʘʩʥʦʛʦ ʧʨʦʩʪʦʨʦʚʦʛʦ ʧʦʰʠʨʝʥʥʷ ʝʣʝʤʝʥʪʽʚ, 

ʩʪʨʫʢʪʫʨʠ, ʢʽʣʴʢʽʩʥʦʛʦ ʪʘ ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʇɿʌ ʐʦʩʪʢʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺ ɿʘʢʦʥʽ ʋʢʨʘʾʥʠ çʇʨʦ ʧʨʠʨʦʜʥʦ-

ʟʘʧʦʚʽʜʥʠʡ ʬʦʥʜè ʟʘʟʥʘʯʝʥʦ, ʱʦ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʠʡ ʬʦʥʜ ʩʪʘʥʦʚʣʷʪʴ ʜʽʣʷʥʢʠ 

ʩʫʭʦʜʦʜʫ ʽ ʚʦʜʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʧʨʠʨʦʜʥʽ ʢʦʤʧʣʝʢʩʠ ʪʘ ʦʙôʻʢʪʠ ʷʢʠʭ ʤʘʶʪʴ ʦʩʦʙ-

ʣʠʚʫ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʫ, ʥʘʫʢʦʚʫ, ʝʩʪʝʪʠʯʥʫ, ʨʝʢʨʝʘʮʽʡʥʫ ʪʘ ʽʥʰʫ ʮʽʥʥʽʩʪʴ ʽ ʚʠ-

ʜʽʣʝʥʽ ʟ ʤʝʪʦʶ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʦʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʣʘʥʜʰʘʬʪʽʚ, ʛʝʥʦʬʦʥʜʫ 

ʪʚʘʨʠʥʥʦʛʦ ʽ ʨʦʩʣʠʥʥʦʛʦ ʩʚʽʪʫ, ʧʽʜʪʨʠʤʘʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʙʘʣʘʥʩʫ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʦʥʦʚʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

[1]. ɿʛʽʜʥʦ ʮʴʦʛʦ ʟʘʢʦʥʫ, ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʚʽʜʦʤʦ 11 ʢʘʪʝʛʦʨʽʡ ʪʝʨʠʪʦʨʽʡ ʪʘ 

ʦʙôʻʢʪʽʚ ʇɿʌ. ɿ ʥʠʭ ʪʽʣʴʢʠ 2 ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʐʦʩʪʢʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ï 

ʟʘʢʘʟʥʠʢʠ (ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʽ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ) ʪʘ ʧʘʤôʷʪʢʠ ʧʨʠʨʦʜʠ ʤʽʩ-

ʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ, ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ 3867,6 ʛʘ (ʪʘʙʣ.1, ʨʠʩ.1). 
ʊʘʙʣʠʮʷ 1 

ʇʝʨʝʣʽʢ ʪʝʨʠʪʦʨʽʡ ʪʘ ʦʙôʻʢʪʽʚ ʇɿʌ ʐʦʩʪʢʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ 

ˉ 

ʟ/ʧ 

ʅʘʟʚʘ ʧʨʠʨʦʜʥʦ-

ʟʘʧʦʚʽʜʥʦʛʦ 

ʦʙôʻʢʪʫ 

ʊʠʧ 
ʇʣʦʱʘ, 

ʛʘ 

ʈʦʟʪʘʰʫʚʘʥʥʷ 

(ʤʽʩʴʢʽ, ʩʽʣʴʩʴ-

ʢʽ ʨʘʜʠ) 

ɻʦʩʧʦʜʘʨʩʪʚʘ, ʧʽʜʧʨʠʻʤ-

ʩʪʚʘ, ʦʨʛʘʥʽʟʘʮʽʾ, ʫ ʚʽʜ-

ʜʘʥʽ ʷʢʠʭ ʟʥʘʭʦʜʠʪʴʩʷ 

ʦʙôʻʢʪ ʪʘ ʾʭ ʧʣʦʱʘ, ʛʘ) 

ɿʘʢʘʟʥʠʢ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ 

1. 
ʋʨʦʯʠʱʝ çɺʝʣʠʢʠʡ 

ʙʽʨè 
ʃʽʩʦʚʠʡ 1167,0 

ʉʦʙʠʮʴʢʘ, 

ʊʠʤʘʥʽʚʩʴʢʘ 

ʐʦʩʪʢʠʥʩʴʢʠʡ ʜʝʨʞʣʽʩ-

ʛʦʩʧ (1167,0) 

ɿʘʢʘʟʥʠʢʠ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ 

2.  çɹʦʛʜʘʥʽʚʩʴʢʠʡè ʃʽʩʦʚʠʡ 1489,0 ʆʙʨʘʞʽʾʾʚʩʴʢʘ 
ʐʦʩʪʢʠʥʩʴʢʠʡ ʜʝʨʞʣʽʩ-

ʛʦʩʧ (1489,0) 

3.  çʋʰʠʥʩʴʢʠʡè ʃʽʩʦʚʠʡ 104,0 ʂʦʚʪʫʥʽʚʩʴʢʘ 
ʐʦʩʪʢʠʥʩʴʢʠʡ ʜʝʨʞʣʽʩ-

ʛʦʩʧ (104,0) 

4. çɺʦʨʦʥʽʟʴʢʠʡè ɹʦʪʘʥʽʯʥʠʡ 340,0 ɺʦʨʦʥʽʟʴʢʘ 
ʐʦʩʪʢʠʥʩʴʢʠʡ ʜʝʨʞʣʽʩ-

ʛʦʩʧ (340,0) 

5. çɼ̔ʙʨʦʚʘè 
ʃʘʥʜʰʘʬʪ-

ʥʠʡ 
766,7 

ʂʘʣʽʾʚʩʴʢʘ, 

ɯʚʦʪʩʴʢʘ 

ʂʘʣʽʾʚʩʴʢʘ ʩʽʣʴʨʘʜʘ 

(149,0), ɯʚʦʪʩʴʢʘ ʩʽʣʴʨʘʜʘ 

(85,0), ʐʦʩʪʢʠʥʩʴʢʠʡ ʘʛ-

ʨʦʣʽʩʛʦʩʧ (61,8), ʊʆɺ 

çɸʚʘʥʛʘʨʜ-98è (470,6) 

ʇʘʤôʷʪʢʠ ʧʨʠʨʦʜʠ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ 

6. 
çʉʢʚʝʨ 

ɯ.ʄ.ʂʦʞʝʜʫʙʘè 
ʂʦʤʧʣʝʢʩʥʘ 0,9 ʆʙʨʘʞʽʾʚʩʴʢʘ 

ʆʙʨʘʞʽʾʚʩʴʢʘ ʩʽʣʴʨʘʜʘ 

(0,9) 

7. çɼʫʙ-ʚʝʣʝʪʝʥʴè ɹʦʪʘʥʽʯʥʘ 0,01 
ʐʦʩʪʢʠʥʩʴʢʘ 

ʤʽʩʴʢʘ 

ʐʦʩʪʢʠʥʩʴʢʘ ʮʝʥʪʨʘʣʴʥʘ 

ʤʽʩʴʢʘ ʣʽʢʘʨʥʷ (0,01) 
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ʋ ʩʪʨʫʢʪʫʨʽ ʇɿʌ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʘʡʦʥʫ ʥʘʡʙʽʣʴʰʫ ʧʣʦʱʫ ʟʘʡʤʘʶʪʴ ʯʦ-

ʪʠʨʠ ʟʘʢʘʟʥʠʢʠ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ. ʃʽʩʦʚʠʡ ʟʘʢʘʟʥʠʢ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ çɹʦʛ-

ʜʘʥʽʚʩʴʢʠʡè ʦʛʦʣʦʰʝʥʦ ʪʝʨʠʪʦʨʽʻʶ ʇɿʌ 31.12.1980 ʨʦʢʫ. ɺʽʥ ʷʚʣʷʻ ʩʦʙʦʶ ʤʘ-

ʩʠʚ ʩʦʩʥʦʚʦʛʦ ʪʘ ʩʦʩʥʦʚʦ-ʜʫʙʦʚʦʛʦ ʥʘʩʘʜʞʝʥʥʷ ʚ ʷʢʦʤʫ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʨʽʜʢʽʩʥʽ 

ʨʦʩʣʠʥʠ ʪʘ ʪʚʘʨʠʥʠ, ʟʘʥʝʩʝʥʽ ʜʦ ʏʝʨʚʦʥʦʾ ʢʥʠʛʠ ʋʢʨʘʾʥʠ (ʜʘʣʽ ʏʂʋ), ʦʙʣʘʩʥʦʛʦ 

ʏʝʨʚʦʥʦʛʦ ʩʧʠʩʢʫ ʪʘ ɹʝʨʥʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ. ʑʝ ʦʜʠʥ ʣʽʩʦʚʠʡ ʟʘʢʘʟʥʠʢ ʤʽʩʮʝʚʦʛʦ 

ʟʥʘʯʝʥʥʷ çʋʰʠʥʩʴʢʠʡè ʩʪʚʦʨʝʥʠʡ 15.04.1975 ʨʦʢʫ ʤʘʻ ʟʥʘʯʥʫ ʧʨʠʨʦʜʦʦʭʦʨʦʥ-

ʥʫ ʮʽʥʥʽʩʪʴ, ʷʢʘ ʧʦʣʷʛʘʻ ʫ ʟʙʝʨʝʞʝʥʥʽ ʥʘʩʘʜʞʝʥʥʷ ʜʫʙʘ ʯʝʨʝʰʯʘʪʦʛʦ ʪʘ ʚʠʚʯʝʥʥʽ 

ʧʨʦʮʝʩʫ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ. ɹʦʪʘʥʽʯʥʠʡ ʟʘʢʘʟʥʠʢ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ çɺʦʨʦʥʽʟʴ-

ʢʠʡè ʚʥʝʩʝʥʠʡ ʜʦ ʩʧʠʩʢʫ ʪʝʨʠʪʦʨʽʡ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ 31.12.1980 ʨʦ-

ʢʫ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʦʙʨʝ ʟʙʝʨʝʞʝʥʠʤ ʤʘʩʠʚʦʤ ʩʦʩʥʦʚʦ-ʜʫʙʦʚʠʭ ʪʘ ʩʦʩʥʦʚʠʭ ʥʘ-

ʩʘʜʞʝʥʴ. ʃʘʥʜʰʘʬʪʥʠʡ ʟʘʢʘʟʥʠʢ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ çɼʽʙʨʦʚʘè, ʦʛʦʣʦʰʝʥʠʡ 

ʪʝʨʠʪʦʨʽʻʶ ʇɿʌ 28.12.1992 ʨʦʢʫ, ʦʭʦʨʦʥʷʻʪʴʩʷ ʷʢ ʢʦʤʧʣʝʢʩ ʚʦʜʥʦ-ʙʦʣʦʪʥʦʾ, 

ʣʫʯʥʦʾ, ʣʽʩʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʪʘ ʻ ʤʽʩʮʝʤ ʟʨʦʩʪʘʥʥʷ ʨʽʜʢʽʩʥʠʭ ʨʦʩʣʠʥ. ʋ ʩʢʣʘʜʽ 

ʬʘʫʥʠ ʟʘʢʘʟʥʠʢʘ çɼʽʙʨʦʚʘè ʻ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʪʚʘʨʠʥ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʤʝʞʽ 

ʟʥʠʢʥʝʥʥʷ ʪʘ ʧʽʜʣʷʛʘʶʪʴ ʦʩʦʙʣʠʚʽʡ ʦʭʦʨʦʥʽ. 

 
ʈʠʩ. 1. ʊʝʨʠʪʦʨʽʾ ʪʘ ʦʙôʻʢʪʠ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ 

ʐʦʩʪʢʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ (ʧʦʙʫʜʦʚʘʥʦ ʘʚʪʦʨʘʤʠ) 

 

ɭʜʠʥʠʡ ʟʘʢʘʟʥʠʢ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ ʫ ʤʝʞʘʭ ʐʦʩʪʢʠʥʩʴʢʦʛʦ 

ʨʘʡʦʥʫ ï ʫʨʦʯʠʱʝ çɺʝʣʠʢʠʡ ʙʽʨè. ʎʝʡ ʣʽʩʦʚʠʡ ʟʘʢʘʟʥʠʢ ʦʛʦʣʦʰʝʥʠʡ ʦʙôʻʢʪʦʤ 

ʇɿʌ 03.08.1978 ʨʦʢʫ. ɺʽʥ ʷʚʣʷʻ ʩʦʙʦʶ ʯʘʩʪʠʥʫ ʚʝʣʠʢʦʛʦ ʣʽʩʦʚʦʛʦ ʤʘʩʠʚʫ ʥʘ ʙʦ-



ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʉʫʤɼʇʋ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ  

48 

 

ʨʦʚʽʡ ʪʝʨʘʩʽ ʨ. ɼʝʩʥʠ, ʷʢʠʡ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘʩʘʜʞʝʥʥʷʤʠ ʧʦʥʘʜ 200 ʛʝʦʛʨʘʬʽʯ-

ʥʠʭ ʚʘʨʽʘʥʪʽʚ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ. çɺʝʣʠʢʠʡ ʙʽʨè ʻ ʮʽʥʥʦʶ ʧʘʤ'ʷʪʢʦʶ ʜʦʩʣʽʜʥʦʛʦ 

ʣʽʩʥʠʮʪʚʘ ʪʘ ʩʣʫʞʠʪʴ ʪʝʨʠʪʦʨʽʻʶ ʟʙʝʨʝʞʝʥʥʷ ʚʘʞʣʠʚʦʾ ʣʽʩʦʚʦʾ ʧʦʨʦʜʠ. 

ʇʘʤôʷʪʢʠ ʧʨʠʨʦʜʠ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ ʚ ʩʪʨʫʢʪʫʨʽ ʇɿʌ ʨʘʡʦʥʫ ʟʘʡʤʘʶʪʴ 

ʥʝʟʥʘʯʥʫ ʧʣʦʱʫ (0,91 ʛʘ). ʉʝʨʝʜ ʥʠʭ ï ʢʦʤʧʣʝʢʩʥʘ ʧʘʤôʷʪʢʘ ʧʨʠʨʦʜʠ, ʩʪʚʦʨʝʥʘ 

30.08.2005 ʨʦʢʫ, çʉʢʚʝʨ ɯ. ʄ. ʂʦʞʝʜʫʙʘè ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ 

ʩ. ʆʙʨʘʞʽʾʚʢʘ. ʎʝʡ ʦʙôʻʢʪ ʇɿʌ ʷʚʣʷʻ ʩʦʙʦʶ ʩʢʚʝʨ ʟ ʥʘʩʘʜʞʝʥʥʷʤʠ ʷʣʠʥʠ ʢʦʣʶ-

ʯʦʾ, ʥʘ ʪʝʨʠʪʦʨʽʾ ʷʢʦʛʦ ʨʦʟʪʘʰʦʚʘʥʠʡ ʤʝʤʦʨʽʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ ʤʘʨʰʘʣʘ ʘʚʽʘʮʽʾ 

ɯ.ʄ. ʂʦʞʝʜʫʙʘ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʐʦʩʪʢʠʥʩʴʢʦʾ ʮʝʥʪʨʘʣʴʥʦʾ ʤʽʩʴʢʦʾ ʣʽʢʘʨʥʽ ʟʥʘʭʦ-

ʜʠʪʴʩʷ ʻʜʠʥʘ ʚ ʨʘʡʦʥʽ ʙʦʪʘʥʽʯʥʘ ʧʘʤôʷʪʢʘ ʧʨʠʨʦʜʠ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ ï çɼʫʙ-

ʚʝʣʝʪʝʥʴè. ʎʴʦʤʫ ʦʙôʻʢʪʫ ʇɿʌ, ʷʢʠʡ ʤʘʻ ʦʩʦʙʣʠʚʝ ʥʘʫʢʦʚʝ, ʝʩʪʝʪʠʯʥʝ ʪʘ ʧʽʟʥʘ-

ʚʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʦʥʘʜ 350 ʨʦʢʽʚ [2; 5]. 

ʂʽʣʴʢʽʩʥʘ ʪʘ ʷʢʽʩʥʘ ʦʮʽʥʢʘ ʧʨʠʨʦʜʥʠʭ ʪʝʨʠʪʦʨʽʡ ʪʘ ʦʙôʻʢʪʽʚ ʇɿʌ ʜʘʻ ʟʤʦʛʫ 

ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʾʭ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʪʘ ʚʩʪʘʥʦʚʠʪʠ ʥʘʩʢʽʣʴʢʠ ʝʬʝʢʪʠʚʥʦ ʚʦʥʠ ʚʠʢʦ-

ʥʫʶʪʴ ʩʚʦʾ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʬʫʥʢʮʽʾ. ʆʮʽʥʶʶʪʴ ʤʝʨʝʞʫ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ 

ʬʦʥʜʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʠʟʥʘʯʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʢʨʠʪʝʨʽʾʚ ʪʘ ʨʽʟʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ʅʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʢʘʟʥʠʢ ï ʚʽʜʩʦʪʦʢ ʟʘʧʦʚʽʜʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ (Ὓ̈), 

ʪʦʙʪʦ ʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱʽ ʇɿʌ ʨʘʡʦʥʫ (Ὓ̃˔)l ʜʦ ʡʦʛʦ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ (Ὓ̝́̄) [4]: 

Ὓ̝ ˜ˡ˔

˔́̄
ρππϷ   (1) 

ɼʣʷ ʪʝʨʠʪʦʨʽʾ ʐʦʩʪʢʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʪʴ 3,2% ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʨʘʡʦʥʫ (121900 ʛʘ). ʎʝ ʟʥʘʯʥʦ ʧʦʩʪʫʧʘʻʪʴʩʷ ʘʥʘʣʦʛʽʯʥʦʤʫ ʧʦʢʘ-

ʟʥʠʢʫ, ʨʦʟʨʘʭʦʚʘʥʦʤʫ ʜʣʷ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚ ʮʽʣʦʤʫ (7,4%) ʪʘ ʩʝʨʝʜʥʴʦʤʫ ʧʦ-

ʢʘʟʥʠʢʫ ʧʦ ʋʢʨʘʾʥʽ (6,3%). 

ʉʪʫʧʽʥʴ ʨʦʟʚʠʥʝʥʦʩʪʽ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʫ ʐʦʩʪʢʠʥʩʴʢʦʤʫ ʨʘ-

ʡʦʥʽ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʤʠ ʦʜʠʥʠʮʷʤʠ ʦʙʣʘʩʪʽ ʭʘʨʘʢʪʝʨʠʟʫʻ 

ʽʥʜʝʢʩ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ (Ὅ˟ )̠, ʷʢʠʡ ʙʫʣʦ ʦʙʯʠʩʣʝʥʦ ʟʘ ʬʦʨʤʫʣʦʶ [4]: 

Ὅ˟˗     (2), 

ʜʝ, Ὅ˟  ̠ï ʽʥʜʝʢʩ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ; p ï ʧʣʦʱʘ ʦʙôʻʢʪʽʚ ʇɿʌ ʦʢʨʝʤʦʛʦ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʨʘʡʦʥʫ, P ï ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʇɿʌ ʦʙʣʘʩʪʽ ʚ ʮʽʣʦʤʫ; s ï ʧʣʦʱʘ 

ʨʘʡʦʥʫ; S ï ʧʣʦʱʘ ʦʙʣʘʩʪʽ. 

ɯʥʜʝʢʩ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʧʦʢʘʟʫʻ ʢʦʥʮʝʥʪʨʘʮʽʶ ʦʙôʻʢʪʽʚ ʇɿʌ 

ʥʘ ʧʝʚʥʽʡ ʪʝʨʠʪʦʨʽʾ. ɿʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʤʝʥʰʝ ʦʜʠʥʠʮʽ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʠʟʴʢʫ ʢʦʥ-

ʮʝʥʪʨʘʮʽʶ ʦʙôʻʢʪʽʚ ʇɿʌ ʫ ʧʝʚʥʽʡ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽʡ ʦʜʠʥʠʮʽ, ʷʢʱʦ ʞ ʡʦʛʦ ʧʦʢʘ-

ʟʥʠʢ ʚʠʱʝ ʦʜʠʥʠʮʽ, ʪʦ ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ ʧʨʦ ʚʠʩʦʢʫ ʟʦʩʝʨʝʜʞʝʥʽʩʪʴ ʫ ʤʝʞʘʭ ʨʘ-

ʡʦʥʫ ʧʨʠʨʦʜʥʠʭ ʪʝʨʠʪʦʨʽʡ ʪʘ ʦʙôʻʢʪʽʚ ʇɿʌ. ʈʦʟʨʘʭʦʚʘʥʠʡ Ὅ˟  ̠ʜʣʷ ʐʦʩʪʢʠʥʩʴ-

ʢʦʛʦ ʨʘʡʦʥʫ ʩʪʘʥʦʚʠʪʴ 0,43, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʠʟʴʢʫ ʢʦʥʮʝʥʪʨʘʮʽʶ ʪʫʪ ʇɿʆ ʧʦ-

ʨʽʚʥʷʥʦ ʽʟ ʟʘʛʘʣʴʥʦʦʙʣʘʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. 

ʗʢʽʩʪʴ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʾ ʤʝʨʝʞʽ ʐʦʩʪʢʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʤʦʞʥʘ ʚʠʟʥʘ-

ʯʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʜʝʢʩʫ ʽʥʩʫʣʷʨʠʟʦʚʘʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ (I), ʷʢʠʡ ʤʽʩʪʠʪʴ ʽʥʬʦʨ-

ʤʘʮʽʶ ʧʨʦ ʨʦʟʤʽʨʠ ʦʙôʻʢʪʽʚ ʇɿʌ ʪʘ ʾʭʥʶ ʩʪʽʡʢʽʩʪʴ [3, 4]: 

Ὅ      (3), 

ʜʝ, I ï ʽʥʜʝʢʩ ʽʥʩʫʣʷʨʠʟʦʚʘʥʦʩʪʽ (ʨʦʟʯʣʝʥʦʚʘʥʦʩʪʽ) ʪʝʨʠʪʦʨʽʾ; S ï ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ 

ʨʘʡʦʥʫ; Ὓ ï ʩʫʤʘʨʥʘ ʧʣʦʱʘ ʇɿʌ, ʤʝʥʰʠʭ ʟʘ 50 ʛʘ; N ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʟʘʧʦ-
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ʚʽʜʥʠʭ ʦʙôʻʢʪʽʚ ʨʘʡʦʥʫ; ὔ ï ʢʽʣʴʢʽʩʪʴ ʟʘʧʦʚʽʜʥʠʭ ʦʙôʻʢʪʽʚ ʟ ʧʣʦʱʝʶ, ʤʝʥʰʦʶ 

ʟʘ 50 ʛʘ. 

ɿʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʽʥʩʫʣʷʨʠʟʦʚʘʥʦʩʪʽ ʣʝʞʘʪʴ ʫ ʤʝʞʘʭ ʚʽʜ 0 ʜʦ 1. ɺʩʪʘʥʦʚ-

ʣʝʥʦ, ʯʠʤ ʚʠʱʠʤ ʻ ʩʪʫʧʽʥʴ ʨʦʟʯʣʝʥʦʚʘʥʦʩʪʽ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ, ʪʠʤ 

ʙʽʣʴʰʫ ʯʘʩʪʢʫ ʚ ʪʝʨʠʪʦʨʽʘʣʴʥʽʡ ʩʪʨʫʢʪʫʨʽ ʇʌɿ ʟʘʡʤʘʶʪʴ ʟʘʧʦʚʽʜʥʽ ʪʝʨʠʪʦʨʽʾ, 

ʷʢʽ ʯʝʨʝʟ ʾʭ ʥʝʚʝʣʠʢʫ ʧʣʦʱʫ ʻ ʝʢʦʣʦʛʽʯʥʦ ʥʝʩʪʘʙʽʣʴʥʠʤʠ ʽ ʪʦʤʫ ʾʭ ʨʦʣʴ ʚ ʽʩʥʫʶ-

ʯʽʡ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽʡ ʤʝʨʝʞʽ ʨʘʡʦʥʫ ʥʝʟʥʘʯʥʘ. ɯʥʜʝʢʩ ʽʥʩʫʣʷʨʠʟʦʚʘʥʦʩʪʽ ʜʣʷ 

ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʾ ʩʠʩʪʝʤʠ ʐʦʩʪʢʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʩʪʘʥʦʚʠʪʴ 0,143, ʱʦ ʻ ʥʠ-

ʟʴʢʠʤ ʧʦʢʘʟʥʠʢʦʤ, ʷʢʠʡ ʧʦʢʘʟʫʻ, ʱʦ ʫ ʩʢʣʘʜʽ ʇɿʌ ʐʦʩʪʢʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʧʝ-

ʨʝʚʘʞʘʶʪʴ ʝʢʦʣʦʛʽʯʥʦ ʥʝʩʪʘʙʽʣʴʥʽ ʪʘ ʥʝʟʥʘʯʥʽ ʟʘ ʧʣʦʱʝʶ ʦʙôʻʢʪʠ ʇɿʌ, ʷʢʽ ʥʝ 

ʚʠʢʦʥʫʶʪʴ ʩʚʦʾʭ ʧʨʠʨʦʜʦʦʭʦʨʦʥʠʭ ʬʫʥʢʮʽʡ. 

ɺʠʩʥʦʚʢʠ. ʇʽʜʩʫʤʦʚʫʶʯʠ ʤʦʞʝʤʦ ʩʢʘʟʘʪʠ, ʱʦ ʇɿʌ ʐʦʩʪʢʠʥʩʴʢʦʛʦ ʨʘ-

ʡʦʥʫ ʥʘʣʽʯʫʻ 7 ʟʘʧʦʚʽʜʥʠʭ ʪʝʨʠʪʦʨʽʡ ʪʘ ʦʙôʻʢʪʽʚ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ 3867,6 ʛʘ. 

ʉʪʨʫʢʪʫʨʫ ʇɿʌ ʨʘʡʦʥʫ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʣʠʰʝ 2 ʢʘʪʝʛʦʨʽʾ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʠʭ 

ʦʙôʻʢʪʽʚ: ʟʘʢʘʟʥʠʢʠ ʪʘ ʧʘʤôʷʪʢʠ ʧʨʠʨʦʜʠ. ɺʩʽ ʚʦʥʠ ʤʘʶʪʴ ʩʪʘʪʫʩ ʤʽʩʮʝʚʦʛʦ ʟʥʘ-

ʯʝʥʥʷ, ʣʠʰʝ ʦʜʠʥ ï ʫʨʦʯʠʱʝ çɺʝʣʠʢʠʡ ʙʽʨè, ï ʟʘʢʘʟʥʠʢ ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ 

ʟʥʘʯʝʥʥʷ. ʐʦʩʪʢʠʥʩʴʢʠʡ ʨʘʡʦʥ ʚ ʮʽʣʦʤʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʠʟʴʢʠʤʠ ʧʦʢʘʟʥʠ-

ʢʘʤʠ ʟʘʧʦʚʽʜʥʦʩʪʽ, ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʠʨʦʜʦʦʭʦ-

ʨʦʥʥʦʾ ʤʝʨʝʞʽ. ʉʚʽʜʯʝʥʥʷʤ ʮʴʦʛʦ ʻ ʥʠʟʴʢʠʡ ʚʽʜʩʦʪʦʢ ʟʘʧʦʚʽʜʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ 

(3,2%), ʥʠʟʴʢʽ ʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ (0,43) ʪʘ ʽʥʜʝʢʩʫ 

ʽʥʩʫʣʷʨʠʟʦʚʘʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ (0,143). ʊʦʤʫ ʥʝʦʙʭʽʜʥʦ ʨʦʟʰʠʨʶʚʘʪʠ ʤʝʨʝʞʫ ʇɿʌ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʘʡʦʥʫ ʟʘʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʨʽʜʢʽʩʥʠʭ ʽ ʫʥʽʢʘʣʴʥʠʭ ʧʨʠʨʦʜʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ʟ ʤʝʪʦʶ ʧʦʣʽʧʰʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʜʦʚʢʽʣʣʷ. 
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Summary 

N.V.Yermak, B.M. Neshataev. The Current Status of the Nature-Protected 

System ʦf Shostka District. 
The article reviews the current status of the nature-protected fund ʦf Shostka distric. Car-

ried out quantitative and qualitative assessment of it elements: the nature-protected areas and ob-

jects, as well as its typology were made. Was created the schematic map of spatial distribution of 

the NPF network in research area. 

Keywords: nature-protected system, reserveôs coefficient, index of the territorial concentra-

tion, index of the insularization, Shostka district. 
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ɾ.ʄ. ʄʘʪʚʽʾʰʠʥʘ, ʆ.ɻ. ʇʘʨʭʦʤʝʥʢʦ 

ɽɺʆʃʖʎɯʗ ˆʈʋʅʊɯɺ ʊɸ ʃɸʅɼʐɸʌʊɯɺ ɼɸɺʅʔʆɻʆ 

ɸʅʊʀʏʅʆɻʆ ʄɯʉʊɸ ʆʃʔɺɯʗ ʅɸ ʄʀʂʆʃɸɰɺʑʀʅɯ 
 

ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʧʨʦʙʣʝʤʫ ʚʠʚʯʝʥʥʷ ʝʚʦʣʶʮʽʾ ˇʨʫʥʪʽʚ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʣʘʥʜʰʘʬ-

ʪʽʚ, ʱʦ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʭ ʫ ˇʨʫʥʪʦʟʥʘʚʩʪʚʽ ʽ ʷʚʣʷʻ ʟʥʘʯʥʠʡ ʽʥʪʝʨʝʩ ʜʣʷ ʙʘʛʘ-

ʪʴʦʭ ʧʨʠʨʦʜʥʠʯʠʭ ʪʘ ʛʫʤʘʥʽʪʘʨʥʠʭ ʥʘʫʢ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ˇʨʫʥʪʠ ʥʘ ʤʽʩʮʽ ʘʥʪʠʯʥʦʛʦ ʤʽʩʪʘ 

ʆʣʴʚʽʷ ʙʫʣʠ ʚʽʜʤʽʥʥʽ ʚʽʜ ʩʫʯʘʩʥʠʭ, ʢʣʽʤʘʪ ʙʫʚ ʧʦʩʫʰʣʠʚʠʤ ʚ ʤʝʞʘʭ ʟʦʥʠ ʧʽʚʜʝʥʥʦʛʦ ʩʪʝʧʫ. ʅʘ 

ʚʦʜʦʜʽʣʘʭ ʬʦʨʤʫʚʘʣʠʩʷ ʧʦʚʥʦʧʨʦʬʽʣʴʥʽ ʢʘʰʪʘʥʦʚʽ ʩʦʣʦʥʯʘʢʫʚʘʪʽ ʘʙʦ ʩʦʣʦʥʮʶʚʘʪʽ ˇʨʫʥʪʠ. 

ɹʣʠʞʯʝ ʜʦ ʜʦʣʠʥʠ ʨ. ɹʫʛ ʥʘ ʨʽʚʥʷʭ ʥʠʞʯʠʭ ʪʝʨʘʩ ʧʨʠ ʚʦʣʦʛʽʰʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ ʪʘ ʽʥ-

ʪʝʥʩʠʚʥʽʰʦʤʫ ʨʦʟʚʠʪʢʫ ʘʢʫʤʫʣʷʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ ʫʪʚʦʨʶʚʘʣʠʩʷ ˇʨʫʥʪʠ ʙʣʠʟʴʢʽ ʜʦ ʪʝʤʥʦ-

ʢʘʰʪʘʥʦʚʠʭ ʩʦʣʦʥʮʶʚʘʪʠʭ, ʘʙʦ ʯʦʨʥʦʟʝʤʽʚ ʧʽʚʜʝʥʥʠʭ ʩʦʣʦʥʮʶʚʘʪʠʭ. ʅʘ ʧʽʜʚʠʱʝʥʠʭ ʜʽʣʷʥʢʘʭ 

ʧʘʥʫʚʘʚ ʩʫʭʠʡ ʩʪʝʧ, ʘ ʥʘ ʥʠʞʯʠʭ ʨʽʚʥʷʭ ï ʩʪʝʧʦʚʘ ʨʦʩʣʠʥʥʽʩʪʴ, ʷʢʘ ʨʦʟʚʠʚʘʣʘʩʷ ʥʘ ʯʦʨʥʦʟʝ-

ʤʘʭ ʧʽʚʜʝʥʥʠʭ ʘʙʦ ʪʝʤʥʦ-ʢʘʰʪʘʥʦʚʠʭ ˇʨʫʥʪʘʭ. ʇʨʠʨʦʜʥʽ ʟʦʥʠ ʙʫʣʠ ʟʤʽʱʝʥʽ ʚ ʧʽʚʥʽʯʥʦʤʫ ʥʘ-

ʧʨʷʤʢʫ ʽ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʙʫʣʠ ʘʨʠʜʥʽʰʠʤʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʦʣʦʮʝʥ, ˇʨʫʥʪ, ʣʘʥʜʰʘʬʪ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʋ ʥʘʰ ʯʘʩ ʧʨʦʙʣʝʤʘ ʚʠʚʯʝʥʥʷ ʝʚʦʣʶʮʽʾ ˇʨʫʥʪʽʚ 

ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʣʘʥʜʰʘʬʪʽʚ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʭ ʫ ˇʨʫʥʪʦʟʥʘʚʩʪʚʽ ʽ 

ʷʚʣʷʻ ʟʥʘʯʥʠʡ ʽʥʪʝʨʝʩ ʜʣʷ ʙʘʛʘʪʴʦʭ ʧʨʠʨʦʜʥʠʯʠʭ ʪʘ ʛʫʤʘʥʽʪʘʨʥʠʭ ʥʘʫʢ. ɺʦʥʘ 

ʤʘʻ ʥʝ ʣʠʰʝ ʪʝʦʨʝʪʠʯʥʝ, ʘʣʝ ʡ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ. ʃʠʰʝ ʥʘ ʦʩʥʦʚʽ ʧʽʟʥʘʥʥʷ ʽʩ-

ʪʦʨʽʾ ʨʦʟʚʠʪʢʫ ˇʨʫʥʪʽʚ, ʚʠʚʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʾʭ ʫʪʚʦʨʝʥʥʷ ʪʘ ʝʚʦʣʶʮʽʾ ʤʦʞʥʘ 

ʦʪʨʠʤʘʪʠ ʮʽʣʽʩʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʽ ʦʨʛʘʥʽʟʘʮʽʶ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ, 

ʘ ʪʘʢʦʞ ʜʘʪʠ ʧʨʦʛʥʦʟ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ˇʨʫʥʪʽʚ ʽ ʣʘʥʜʰʘʬʪʽʚ. ɯʥʪʝʨʝʩ ʜʦ ʮʽʻʾ 

ʧʨʦʙʣʝʤʠ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʯʠʩʣʝʥʥʠʤʠ ʧʫʙʣʽʢʘʮʽʷʤʠ ʟ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʘʥʠʭ ʱʦ-

ʜʦ ʧʦʭʦʚʘʥʠʭ ˇʨʫʥʪʽʚ ʫ ʟʚôʷʟʢʫ ʟ ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ ʧʨʠʨʦʜʥʽ 

ʢʦʤʧʣʝʢʩʠ ʪʘ ʝʚʦʣʶʮʽʻʶ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫ ʛʦʣʦʮʝʥʽ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ɺʘʞʣʠʚʫ ʨʦʣʴ ʚ ʽʥʪʝʨʧʨʝʪʘʮʽʾ 

ʜʘʥʠʭ ʟ ʘʨʭʝʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʝʜʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʚʽʜʽʛʨʘʣʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ɯ.ɺ. ɯʚʘʥʦʚʘ [1], ɺ.ɸ. ɼʴʦʤʢʽʥʘ [2], ʆ.ʃ. ɸʣʝʢʩʘʥʜʨʦʚʩʴʢʦʛʦ [3], 

ʖ.ɻ. ʏʝʥʜʻʚʘ [4], ʘ ʚ ʋʢʨʘʾʥʽ ï ɾ.ʄ. ʄʘʪʚʽʾʰʠʥʦʾ [5], ʅ.ʇ. ɻʝʨʘʩʠʤʝʥʢʦ [6], 

ʆ.ɻ. ʇʘʨʭʦʤʝʥʢʘ [7] ʪʘ ʽʥ. [8, 9]. ɺʩʽ ʚʦʥʠ ʟʘʟʥʘʯʘʶʪʴ ʩʢʣʘʜʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʪʘ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʧʠʪʘʥʴ ʝʚʦʣʶʮʽʾ ˇʨʫʥʪʽʚ ʫ ʛʦʣʦʮʝʥʽ. 

ʄʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʝʚʦʣʶʮʽʾ ˇʨʫʥʪʽʚ ʪʘ ʣʘʥʜʰʘ-

ʬʪʽʚ ʚ ʤʝʞʘʭ ʜʘʚʥʴʦʛʦ ʘʥʪʠʯʥʦʛʦ ʤʽʩʪʘ ʆʣʴʚʽʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨ̌ʫʥʪʦʚʦ-

ʘʨʭʝʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʝʢʦʥʩʪʨʫʢʮʽʡ ʟʤʽʥ ʢʣʽʤʘʪʫ ʪʘ ʨʦʩʣʠʥ-

ʥʦʩʪʽ ʚ ʤʝʞʘʭ ʧʝʚʥʦʾ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʇʽʜ ʯʘʩ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʘʨʭʝʦʣʦʛʽʯ-

ʥʠʭ ʦʙôʻʢʪʘʭ ʚʠʚʯʘʻʪʴʩʷ ʥʝ ʣʠʰʝ ʩʝʜʠʤʝʥʪʘʮʽʡʥʘ (ʫ ʟʘʧʣʘʚʘʭ ʨʽʯʦʢ), ʘ ʡ ʢʣʽʤʘ-

ʪʠʯʥʘ (ʧʽʜ ʜʘʚʥʽʤʠ ʚʘʣʘʤʠ ʪʘ ʢʫʨʛʘʥʘʤʠ) ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʘ (ʥʘ ʤʽʩʮʽ ʜʘʚʥʽʭ ʛʦʨʦ-

ʜʠʱ) ʝʚʦʣʶʮʽʾ ˇʨʫʥʪʽʚ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʚʣʘʩʥʝ ʘʥʪʠʯʥʦʛʦ ʤʽʩʪʘ ʆʣʴʚʽʷ ʽ ʧʨʦʩʪʝʞʝʥʘ 

ʥʘʤʠ ʘʥʪʨʦʧʦʛʝʥʥʘ ʝʚʦʣʶʮʽʷ, ʜʝ ˇʨʫʥʪʠ ʩʧʦʨʽʜʥʝʥʽ ʟ ʢʫʣʴʪʫʨʥʠʤʠ ʰʘʨʘʤʠ ʜʘʚ-

ʥʴʦʛʦ ʧʦʩʝʣʝʥʥʷ ʚʠʚʯʘʣʠʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʨʫʧʠ ʧʘʣʝʦʧʝʜʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ 

(ʥʘʩʘʤʧʝʨʝʜ, ʤʘʢʨʦ- ʪʘ ʤʽʢʨʦʤʦʨʬʦʣʦʛʽʯʥʦʛʦ). ʄʝʪʦʜʠʢʠ ʧʘʣʝʦʧʝʜʦʣʦʛʽʯʥʠʭ, ʫ 

ʪ.ʯ. ʤʽʢʨʦʤʦʨʬʦʣʦʛʽʯʥʠʭ, ʜʦʩʣʽʜʞʝʥʴ ʜʝʪʘʣʴʥʦ ʧʦʜʘʥʽ ʚ ʤʦʥʦʛʨʘʬʽʾ 

ʄ.ʌ. ɺʝʢʣʠʯʘ, ɾ.ʄ. ʄʘʪʚʽʾʰʠʥʦʾ, ɺ.ɺ. ʄʝʜʚʝʜʻʚʘ ʪʘ ʽʥ. [10]. ʉʫʪʴ ʤʽʢʨʦʤʦʨ-
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ʬʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʣʷʛʘʻ ʫ ʚʠʚʯʝʥʥʽ ʧʨʠʨʦʜʥʦʛʦ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʚʩʽʭ ʯʘʩʪʠʥ 

ˇʨʫʥʪʽʚ ʫ ʪʦʥʢʠʭ ʟʨʽʟʘʭ ʚ ʥʝʧʦʨʫʰʝʥʦʤʫ ʩʪʘʥʽ ʧʽʜ ʤʽʢʨʦʩʢʦʧʦʤ, ʘ ʥʝ ʚ ʫʩʝʨʝʜʥʝ-

ʥʦʤʫ ʚʠʛʣʷʜʽ, ʷʢ ʧʨʠ ʽʥʰʠʭ ʚʠʜʘʭ ʘʥʘʣʽʟʫ. ɸʥʘʣʽʟʫʻʪʴʩʷ ʙʫʜʦʚʘ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʩʢʝʣʝʪʫ ʽ ʧʣʘʟʤʠ, ʩʢʣʘʜʝʥʥʷ, ʘʛʨʝʛʘʪʠ, ʧʦʨʠʩʪʽʩʪʴ, ʛʣʠʥʠ, ʥʦʚʦʫʪʚʦʨʝʥʥʷ ʩʦʣʝʡ 

ʪʘ ʽʥ. ʄʽʢʨʦʤʦʨʬʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ ʩʧʨʠʷʻ ʫʪʦʯʥʝʥʥʶ ʛʝʥʝʟʠʩʫ ˇʨʫʥʪʽʚ, ʚʠʷʚʣʷʻ 

ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʦʟʥʘʢʠ ʦʢʨʝʤʠʭ ʩʪʨʘʪʠʛʨʘʬʽʯʥʠʭ ʛʦʨʠʟʦʥʪʽʚ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʜʘ-

ʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ˇʨʫʥʪʦʚʦʛʦ ʧʨʦʬʽʣʶ 

ʚʧʣʠʚʦʤ ʣʶʜʠʥʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʜʘʚʥʴʦʛʦ ʤʽʩʪʘ ʆʣʴʚʽʷ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ 2-ʭ ʜʽʣʷ-

ʥʢʘʭ. ʇʝʨʰʘ ʜʽʣʷʥʢʘ ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʤʝʞʘʭ ʅʝʢʨʦʧʦʣʶ, ʜʝ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ 4 

ʧʨʦʬʽʣʽ ˇʨʫʥʪʽʚ ʪʘ ʧʨʦʬʽʣʴ ʬʦʥʦʚʦʛʦ (ʩʫʯʘʩʥʦʛʦ) ˇʨʫʥʪʫ. ɿ ʨʦʟʯʠʩʪʦʢ 

ˉ 1, 2, 4, 7 ʚʽʜʽʙʨʘʥʦ ʟʨʘʟʢʠ ʥʘ ʤʽʢʨʦʤʦʨʬʦʣʦʛʽʯʥʠʡ ʘʥʘʣʽʟ. ɼʨʫʛʘ ʜʽʣʷʥʢʘ ʟʘ-

ʢʣʘʜʝʥʘ ʽ ʥʘʤʠ ʜʦʩʣʽʜʞʝʥʘ ʚ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ ʚʝʨʭʥʴʦʛʦ ʤʽʩʪʘ, ʜʝ ʜʦʩʣʽʜʞʝʥʦ 

ʨʦʟʯʠʩʪʢʠ ˉ6 (ʟʘ ʘʨʭʝʦʣʦʛʽʯʥʠʤ ʢʘʪʘʣʦʛʦʤ ʈ-25), ˉ7,8. 

ʅɽʂʈʆʇʆʃʔ. ʊʝʨʠʪʦʨʽʷ ʅʝʢʨʦʧʦʣʶ ʟʘʡʤʘʻ ʥʘʡʚʠʱʽ ʪʝʨʘʩʦʚʽ ʧʦʚʝʨʭʥʽ 

ʨʨ. ɼʥʽʧʨʘ ʽ ɹʫʛʫ ʚ ʤʝʞʘʭ ʟʘʧʦʚʽʜʥʠʢʘ ʆʣʴʚʽʷ. ʅʘ ʟʥʘʯʥʽʡ ʧʣʦʱʽ ʜʦʩʣʽʜʞʫʚʘʥʦʾ 

ʪʝʨʠʪʦʨʽʾ ʽ ʚ ʨʦʟʢʦʧʢʘʭ ʚʝʣʠʢʠʭ ʢʘʤʝʨ-ʧʦʭʦʚʘʥʴ ʤʘʡʞʝ ʧʦʚʩʶʜʠ ʧʨʦʩʪʝʞʫʻʪʴʩʷ 

ʜʘʚʥʷ ʧʦʚʝʨʭʥʷ ʧʦʭʦʚʘʥʴ ʟ ʜʦʙʨʝ ʚʠʨʘʞʝʥʠʤ ʩʚʽʪʣʦ-ʙʫʨʠʤ ʘʙʦ ʙʫʨʠʤ ˇʨʫʥʪʦʤ, 

ʱʦ ʧʝʨʝʢʨʠʪʠʡ 1,5 ʤ ʧʨʦʰʘʨʢʦʤ ʣʝʩʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɿʥʠʟʫ ʙʫʨʠʡ ʩʣʘʙʢʦʧʦʪʫʞ-

ʥʠʡ ʛʨʫʥʪ ʪʘʢʦʞ ʧʽʜʩʪʝʣʷʻʪʴʩʷ ʣʝʩʘʤʠ. ʅʘʧʝʚʥʦ, ʮʝʡ ʙʫʨʠʡ ʛʨʫʥʪ ʽʩʥʫʚʘʚ ʚ ʝʧʦʭʫ 

ʟʘʢʣʘʜʘʥʥʷ ʅʝʢʨʦʧʦʣʶ ʽ ʤʦʞʝ ʜʘʪʫʚʘʪʠʩʷ ʷʢ ʛʨʫʥʪ ɯV-V ʩʪ. ʜʦ ʥ.ʝ. ɼʘʣʽ ʙʫʜʝ ʥʘ-

ʚʝʜʝʥʦ ʤʘʢʨʦ- ʪʘ ʤʽʢʨʦʤʦʨʬʦʣʦʛʽʯʥʠʡ ʦʧʠʩ ʧʨʦʬʽʣʽʚ ʜʦʩʣʽʜʞʝʥʠʭ ˇʨʫʥʪʽʚ. 

ʈʆɿʏʀʉʊʂɸ ˉ1 ʨʦʟʤʽʱʝʥʘ ʚ ʤʝʞʘʭ ʟʘʧʦʚʽʜʥʠʢʘ ʥʘ ʜʽʣʷʥʮʽ ʚʠʩʦʢʦʾ ʪʝʨʘ-

ʩʠ ʥʘ ʟʘʭʽʜ ʚʽʜ ɼʥʽʧʨʦʙʫʟʴʢʦʛʦ ʣʠʤʘʥʫ (N46Ü41.653Ë ɽ031Ü53.973Ë). ʋ ʚʽʜʢʨʠʪʽʡ 

ʢʘʤʝʨʽ (ʧʦʭʦʚʘʥʥʽ) ʘʥʪʠʯʥʠʭ ʯʘʩʽʚ ʧʨʦʩʪʝʞʝʥʦ ʙʫʨʫʚʘʪʠʡ ʩʣʘʙʦʨʦʟʚʠʥʝʥʠʡ 

ʛʨʫʥʪ, ʷʢʠʡ ʧʦʩʪʫʧʦʚʦ ʧʝʨʝʭʦʜʠʪʴ ʫ ʣʝʩ. ʇʦʪʫʞʥʽʩʪʴ ˇʨʫʥʪʫ ʥʝʟʥʘʯʥʘ (ʙʽʣʷ 0,5 

ʤ), ʯʽʪʢʦ ʬʽʢʩʫʻʪʴʩʷ ʧʦ ʥʠʟʫ ʨʝʰʪʦʢ ʟʘʙʫʜʦʚ ʘʥʪʠʯʥʦʛʦ ʯʘʩʫ. ɿʚʝʨʭʫ ʚʥʠʟ ʨʦʟʨʽʟ 

ʪʘʢʠʡ: ʙʽʣʷ 1,2 ʤ ʚʽʜʚʘʣʽʚ ʚʽʜ ʜʝʥʥʦʾ ʧʦʚʝʨʭʥʽ, ʘ ʥʠʞʯʝ ʮʴʦʛʦ ʨʽʚʥʷ ʛʨʫʥʪ ʤʘʻ 

ʥʘʩʪʫʧʥʠʡ ʧʨʦʬʽʣʴ (ʨʠʩ. 1). 
ʅ(ʝ) ï 0,0-0,12 ʤ ʣʝʩʦʚʠʜʥʠʡ ʩʫʛʣʠʥʦʢ, ʦʯʝʚʠʜʥʦ ʤʘʪʝʨʽʘʣ ʙʫʟʴʢʦʛʦ ʣʝʩʫ, ʥʘʛʦʨʥʫʪʠʡ ʧʨʠ 

ʨʦʟʢʦʧʢʘʭ ʥʘ ʜʘʚʥʶ ʧʦʚʝʨʭʥʶ. ʋ ʰʣʽʬʽ ʧʨʦʷʚʣʷʶʪʴʩʷ ʦʟʥʘʢʠ ʣʝʩʫ, ʘ ʪʘ-

ʢʦʞ ʛʫʙʯʘʩʪʦʛʦ ʩʢʣʘʜʝʥʥʷ, ʽʟ ʩʢʣʘʜʥʠʤʠ (ʜʦ ɯɯ-ɯɯɯ ʧʦʨʷʜʢʽʚ, ʙʣʠʟʴʢʦ 0,1-0,2 

ʤʤ) ʤʽʢʨʦʘʛʨʝʛʘʪʘʤʠ, ʦʩʥʦʚʫ ʷʢʠʭ ʩʢʣʘʜʘʶʪʴ ʦʩʚʽʪʣʝʥʽ ʟʛʫʩʪʢʠ ʽ ʛʨʫʜʦʯ-

ʢʠ ʛʫʤʫʩʦ-ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʦʾ ʨʝʯʦʚʠʥʠ (ʨʠʩ. 2). ɺ ʤʽʢʨʦʙʫʜʦʚʽ ʤʽʩʮʷʤʠ 

ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʠʡ ʢʘʣʴʮʠʪ ʮʝʤʝʥʪʫʻ ʧʣʘʟʤʫ. ʄʽʥʝʨʘʣʴʥʠʡ ʩʢʝʣʝʪ ʩʢʣʘ-

ʜʘʻ ʜʦ 70% ʧʣʦʱʽ ʰʣʽʬʘ (ʩʝʨʝʜʥʴʦ- ʽ ʢʨʫʧʥʦʧʠʣʫʚʘʪʠʤʠ ʟʝʨʥʘʤʠ ʢʚʘʨʮʫ).  

ʅʨʽʢ-0,12-0,32 ʤ ʩʚʽʪʣʦʙʫʨʠʡ ʘʙʦ ʞʦʚʪʫʚʘʪʦ-ʙʫʨʠʡ, ʧʦʜʽʙʥʠʡ ʟʘ ʤʘʪʝʨʽʘʣʦʤ ʜʦ ʢʘʰʪʘʥʦʚʦʛʦ 

ʘʙʦ ʧʫʩʪʝʣʴʥʦʩʪʝʧʦʚʦʛʦ ˇʨʫʥʪʫ, ʧʽʱʘʥʦʧʠʣʫʚʘʪʠʡ ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ, ʧʨʠʟ-

ʤʘʪʠʯʥʦ-ʛʦʨʽʭʫʚʘʪʠʡ ʘʙʦ ʛʨʫʜʢʫʚʘʪʠʡ, ʥʘʩʠʯʝʥʠʡ CaCʆ3, ʩʣʘʙʢʦ ʦʟʘʣʽʟʥʝ-

ʥʠʡ, ʫʱʽʣʴʥʝʥʠʡ, ʟ ʦʟʥʘʢʘʤʠ ʥʝʟʥʘʯʥʦʛʦ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʦʢʩʠʜʽʚ ʟʘʣʽʟʘ, ʟ 

ʧʦʦʜʠʥʦʢʠʤʠ ʢʨʦʪʦʚʠʥʘʤʠ, ʧʦ ʢʦʨʝʥʷʭ ʨʦʩʣʠʥ ʥʘʷʚʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʛʫʤʫ-

ʩʫ. ʇʝʨʝʭʽʜ ʽ ʤʝʞʘ ʜʦʩʠʪʴ ʧʦʩʪʫʧʦʚʽ ʟʘ ʢʦʣʴʦʨʦʤ ʽ ʱʽʣʴʥʽʩʪʶ. ʇʨʦʷʚʣʷ-

ʶʪʴʩʷ ʢʦʤʧʘʢʪʥʽ ʩʢʣʘʜʝʥʥʷ ʽ ʜʦʙʨʘ ʤʽʢʨʦʘʛʨʝʛʦʚʘʥʽʩʪʴ ʟ ʧʨʦʩʪʠʤʠ ʽ 

ʩʢʣʘʜʥʠʤʠ (ʜʦ ɯɯɯ-ɯV ʧʦʨʷʜʢʽʚ) ʩʚʽʪʣʦʙʫʨʠʤʠ ʤʽʢʨʦʘʛʨʝʛʘʪʘʤ (ʨʠʩ. 3). ɹʘ-

ʛʘʪʦ ʢʨʫʛʣʠʭ ʧʨʦʩʪʠʭ ʽ ʩʢʣʘʜʥʠʭ ʛʫʤʫʩʦʚʦ-ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʠʭ ʘʛʨʝʛʘ-

ʪʽʚ. ʇʝʨʝʚʘʞʘʶʪʴ ʟʚʠʚʠʩʪʽ ʧʦʨʠ-ʪʨʽʱʠʥʠ, ʢʨʘʾ ʷʢʠʭ ʪʝʤʥʽʰʝ ʟʘʙʘʨʚʣʝʥʽ. 

ɺ ʩʢʝʣʝʪʽ ʧʝʨʝʚʘʞʘʶʪʴ ʩʝʨʝʜʥʴʦ- ʽ ʢʨʫʧʥʦʧʠʣʫʚʘʪʽ ʟʝʨʥʘ ʢʚʘʨʮʫ. ʇʣʘʟʤʘ 
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ʧʨʦʩʦʯʝʥʘ ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʠʤ ʢʘʣʴʮʠʪʦʤ. 

Phk ï 0,32-0,5 ʤ ʧʘʣʝʚʦ-ʩʚʽʪʣʦʙʫʨʠʡ, ʧʫʭʢʠʡ, ʛʨʫʜʢʫʚʘʪʦ-ʨʦʟʩʠʧʯʘʩʪʠʡ, ʧʽʱʘʥʦ-ʧʠʣʫʚʘʪʠʡ 

ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ, ʧʨʦʩʦʯʝʥʠʡ ʢʘʨʙʦʥʘʪʘʤʠ, ʟ ʯʦʨʥʠʤʠ ʯʝʨʚʦʨʠʾʥʘʤʠ, ʤʽʢ-

ʨʦʧʦʨʠʩʪʠʡ, ʟ ʦʢʨʝʤʠʤʠ ʢʨʦʪʦʚʠʥʘʤʠ ʜʦ 5-7 ʩʤ ʫ ʜʽʘʤʝʪʨʽ, ʧʝʨʝʭʽʜ ʽ ʤʝʞʘ 

ʧʦʩʪʫʧʦʚʽ, ʧʦʤʽʪʥʽ ʟʘ ʦʢʘʨʙʦʥʘʯʝʥʽʩʪʶ ʽ ʨʦʟʧʫʰʝʥʽʩʪʶ ʤʘʪʝʨʽʘʣʫ. ʇʽʜ ʤʽʢ-

ʨʦʩʢʦʧʦʤ ʫ ʛʦʨʠʟʦʥʪʽ ʚʠʷʚʣʷʶʪʴʩʷ ʦʟʥʘʢʠ ʧʝʨʝʭʽʜʥʦʾ ʜʦ ʣʝʩʦʚʦʾ ʩʪʨʫʢʪʫ-

ʨʠ. ʄʘʪʝʨʽʘʣ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʧʫʭʢʽʰʠʡ, ʥʽʞ ʫ ʚʠʱʝ ʣʝʞʘʯʦʤʫ ʛʦʨʠʟʦʥʪʽ. 

ʄʘʩʘ ʩʢʣʘʜʘʻʪʴʩʷ ʜʨʽʙʥʠʤʠ (ʜʦ ɯɯ-ɯɯɯ ʧʦʨʷʜʢʽʚ ʤʽʢʨʦʘʛʨʝʛʘʪʘʤʠ), ʩʣʘʙʢʦ 

ʟʘʙʘʨʚʣʝʥʠʤʠ ʛʫʤʫʩʦʤ ʽ ʪʠʧʦʚʦ ʣʝʩʦʚʠʤʠ ʯʘʩʪʦʯʢʘʤʠ, ʽʥʪʝʥʩʠʚʥʦ ʨʦʟʜʽ-

ʣʝʥʠʤʠ ʩʽʪʢʦʶ ʟʚʠʚʠʩʪʠʭ ʧʦʨ (ʨʠʩ. 4). ɺ ʮʴʦʤʫ ʛʦʨʠʟʦʥʪʽ ʙʽʣʴʰʝ ʜʨʽʙʥʠʭ 

ʣʝʩʦʚʠʭ, ʥʽʞ ʩʢʣʘʜʥʠʭ (ʥʘʚʽʪʴ ʜʦ ɯɯ ʧʦʨʷʜʢʫ ʤʽʢʨʦʘʛʨʝʛʘʪʽʚ). ɿʝʨʥʘ ʢʚʘʨʮʫ 

ʤʘʶʪʴ ʧʣʽʚʢʠ ʽ ʦʙʦʣʦʥʢʠ. 

ʈʢ ï 0,5-0,7 ʤ ʙʽʣʴʦʩʦ-ʧʘʣʝʚʠʡ, ʛʨʫʜʢʫʚʘʪʦ-ʨʦʟʩʠʧʯʘʩʪʠʡ, ʧʽʱʘʥʦ-ʧʠʣʫʚʘʪʠʡ ʣʝʛʢʠʡ ʩʫʛ-

ʣʠʥʦʢ, ʙʝʟ ʚʠʜʠʤʠʭ ʬʦʨʤ ʢʘʨʙʦʥʘʪʽʚ, ʟ ʧʦʦʜʠʥʦʢʠʤʠ ʢʨʦʪʦʚʠʥʘʤʠ, ʚʠʧʦʚ-

ʥʝʥʠʤʠ ʙʫʨʠʤ ʤʘʪʝʨʽʘʣʦʤ. ʋ ʛʦʨʠʟʦʥʪʽ ʧʦʨʦʜʠ ʧʨʦʷʚʣʷʻʪʴʩʷ ʙʫʜʦʚʘ ʤʘʩʠ 

ʣʝʩʦʚʠʤʠ ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʠʤʠ ʯʘʩʪʦʯʢʘʤʠ, ʤʘʩʘ ʦʩʚʽʪʣʝʥʘ, ʣʝʩʦʚʽ ʯʘ-

ʩʪʦʯʢʠ ʽ ʟʝʨʥʘ ʧʝʨʚʠʥʥʠʭ ʤʽʥʝʨʘʣʽʚ ʟ ʧʣʽʚʢʘʤʠ ʽ ʦʙʦʣʦʥʢʘʤʠ, ʨʦʟʜʽʣʝʥʽ ʟʚʠ-

ʚʠʩʪʠʤʠ ʧʦʨʘʤʠ, ʘʣʝ, ʚ ʮʽʣʦʤʫ, ʤʘʩʘ ʥʘʩʠʯʝʥʘ ʽ ʟʮʝʤʝʥʪʦʚʘʥʘ ʤʽʢʨʦʢʨʠʩ-

ʪʘʣʽʯʥʠʤ ʢʘʣʴʮʠʪʦʤ, ʱʦ ʦʩʦʙʣʠʚʦ ʜʦʙʨʝ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʫ ʧʦʣʷʨʠʟʦʚʘʥʦ-

ʤʫ ʩʚʽʪʣʽ. ʄʽʥʝʨʘʣʴʥʠʡ ʩʢʝʣʝʪ ʩʢʣʘʜʘʻ 50-60% ʧʣʦʱʽ ʰʣʽʬʘ (ʨʠʩ. 5). 

bg ï 0,7-1,0 ʤ ʙʽʣʫʚʘʪʦ-ʧʘʣʝʚʠʡ ʣʝʩ, ʧʫʭʢʠʡ, ʚʝʨʪʠʢʘʣʴʥʦ-ʩʪʦʚʧʯʘʩʪʠʡ, ʤʘʢʨʦʧʦʨʠʩʪʠʡ. 

ɺ ʰʣʽʬʽ ʤʘʪʝʨʽʘʣ ʩʫʧʽʱʘʥʠʡ, ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʧʽʱʘʥʠʭ ʦʙʢʘʪʘʥʠʭ ʟʝ-

ʨʝʥ, ʱʦ ʤʘʶʪʴ ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʽ ʧʣʽʚʢʠ ʦʙʦʣʦʥʢʠ (ʨʠʩ. 6). ʇʣʘʟʤʘ 

ʧʨʦʩʦʯʝʥʘ ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʠʤ ʢʘʣʴʮʠʪʦʤ. 

 ɸ  
ɸ ï ʬʦʪʦ ʨʦʟʯʠʩʪʢʠ (ʣʽʚʦʨʫʯ); ɹ ï ʣʘʥʜʰʘʬʪ ʚʠʩʦʢʦʾ ʪʝʨʘʩʠ ʚ ʤʝʞʘʭ ʟʘʧʦʚʽʜʥʠʢʘ; ɺ ï ʢʦʣʴʦ-

ʨʦʚʘ ʧʦʣʴʦʚʘ ʟʘʨʠʩʦʚʢʘ ʟ ʧʨʠʤʘʟʢʘʤʠ ʥʘʪʫʨʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʧʨʘʚʦʨʫʯ) (ʚʠʢʦʥʘʥʘ 

ɾ.ʄ. ʄʘʪʚʽʾʰʠʥʦʶ). 

ʈʠʩ. 1. ɻʝʥʝʪʠʯʥʽ ʛʦʨʠʟʦʥʪʠ ˇʨʫʥʪʫ ʚ ʨʦʟʯʠʩʪʮʽ ˉ1 

 

ɿʘ ʩʫʤʦʶ ʦʟʥʘʢ ʛʨʫʥʪ ʙʣʠʟʴʢʠʡ ʜʦ ʢʘʰʪʘʥʦʚʠʭ ˇʨʫʥʪʽʚ ʥʘ ʣʝʩʘʭ. ɺʽʥ ʤʘʻ 

ʧʫʭʢʽʰʠʡ ʚʝʨʭʥʽʡ ʛʦʨʠʟʦʥʪ ʟ ʦʩʚʽʪʣʝʥʠʤʠ ʤʽʢʨʦʘʛʨʝʛʘʪʘʤʠ, ʩʣʘʙʢʦ ʟʘʙʘʨʚʣʝʥʠ-

ʤʠ ʛʫʤʫʩʦʤ ʟ ʦʟʥʘʢʘʤʠ ʝʣʶʚʽʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ (ʧʫʭʢʽʰʝ ʩʢʣʘʜʝʥʥʷ, ʚʝʣʠʢʘ ʢʽʣʴ-

ʢʽʩʪʴ ʧʦʨ, ʘʛʨʝʛʘʪʠ ʙʣʠʟʴʢʽ ʜʦ ʣʝʩʦʚʠʭ ʟ ʨʠʩʘʤʠ ʫʪʚʦʨʝʥʥʷ ʢʘʨʙʦʥʘʪʥʦ-

ʛʣʠʥʠʩʪʠʭ). ʋ ʛʫʤʫʩʦʚʦʤʫ ʟ ʦʟʥʘʢʘʤʠ ʽʣʶʚʽʶ ʛʦʨʠʟʦʥʪʽ ʩʢʣʘʜʝʥʥʷ ʱʽʣʴʥʽʰʝ, 



ɻʝʦʛʨʘʬʽʯʥʽ ʥʘʫʢʠ. ï 2017. ï ɺʠʧʫʩʢ 8 

53 

 

ʽʥʦʜʽ ʤʘʩʘ ʟʮʝʤʝʥʪʦʚʘʥʘ ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʠʤ ʢʘʣʴʮʠʪʦʤ, ʫʱʽʣʴʥʝʥʘ ʽ ʦʟʘʣʽʟʥʝʥʘ. 

ɸʛʨʝʛʘʪ ʫʪʚʦʨʝʥʠʡ ʜʽʷʣʴʥʽʩʪʶ ʢʣʽʱʽʚ, ʢʨʦʪʦʚʠʥ ʚʽʜʥʦʩʥʦ ʥʝ ʙʘʛʘʪʦ. 

 
ɸ ï ʛʫʤʫʩʦʚʦ-ʛʣʠʥʠʩʪʽ ʤʽʢʨʦʘʛʨʝʛʘʪʠ, ʨʦʟʜʽʣʝʥʽ ʩʽʪʢʦʶ ʟʚʠʚʠʩʪʠʭ ʧʦʨ; ɹ ï ʛʣʠʥʠʩʪʦ-

ʢʘʨʙʦʥʘʪʥʽ ʦʢʨʫʛʣʽ ʫʪʚʦʨʝʥʥʷ; ɺ ï ʩʢʣʘʜʥʽ (ɯɯ-ɯɯɯ ʧʦʨʷʜʢʽʚ) ʩʬʦʨʤʦʚʘʥʽ ʢʘʨʙʦʥʘʪʥʦ-

ʛʣʠʥʠʩʪʦʶ ʨʝʯʦʚʠʥʦʶ ʘʛʨʝʛʘʪʠ; ɻ ï ʧʦʨʠ-ʪʨʽʱʠʥʠ, ʱʦ ʨʦʟʜʽʣʷʶʪʴ ʟʮʝʤʝʥʪʦʚʘʥʽ CaCO3 ʜʽʣ̫-

ʥʢʠ. ɿʙ. 70, ʥʽʢ. //. 

ʈʠʩ. 2. ʆʣʴʚʽʷ. ʄʽʢʨʦʙʫʜʦʚʘ ʝʣʶʚʽʘʣʴʥʦ-ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʫ ˇʨʫʥʪʫ 

 
 

 
ɸ ï ʛʫʙʯʘʩʪʝ ʩʢʣʘʜʝʥʥʷ, ʦʩʚʽʪʣʝʥʽ ʛʫʤʫʩʦʚʦ-ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʽ ʦʢʨʫʛʣʽ ʘʛʨʝʛʘʪʠ; 

ɹ ï ʢʦʤʧʘʢʪʥʝ ʩʢʣʘʜʝʥʥʷ, ʩʢʣʘʜʥʽ ʽ ʧʨʦʩʪʽ ʤʽʢʨʦʘʛʨʝʛʘʪʠ, ʨʦʟʜʽʣʝʥʽ ʩʽʪʢʦʶ ʟʚʠʚʠʩʪʠʭ ʧʦʨ; 

ɺ ï ʜʽʣʷʥʢʠ ʧʣʘʟʤʠ ʟʮʝʤʝʥʪʦʚʘʥʽ CaCO3, ʩʢʫʧʯʝʥʥʷ ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʢʘʣʴʮʠʪʫ ʙʽʣʷ ʧʦʨ; 

ɻ ï ʧʨʦʩʦʯʝʥʥʷ ʧʣʘʟʤʠ ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʠʤ ʢʘʣʴʮʠʪʦʤ. ɿʙ. 70, ɸ ï ɺ ï ʥʽʢ. //, ɻ ï ʥʽʢ. +.  

ʈʠʩ. 3. ʆʣʴʚʽʷ. ʄʽʢʨʦʙʫʜʦʚʘ ʜʘʚʥʴʦʛʦ ˇʨʫʥʪʫ ʚ ʛʫʤʫʩʦʚʦʤʫ ʛʦʨʠʟʦʥʪʽ ʅʨʽʢ 
 
 

 
ɸ ï ʜʨʽʙʥʽ (ʜʦ ɯɯ-ɯɯɯ ʧʦʨʷʜʢʽʚ) ʤʽʢʨʦʘʛʨʝʛʘʪʠ; ɹ ï ʨʦʟʚʠʥʝʥʘ ʩʽʪʢʘ ʧʦʨ; ɺ ï ʟʝʨʥʘ ʢʚʘʨʮʫ ʟ ʧʣʽ-

ʚʢʘʤʠ ʽ ʦʙʦʣʦʥʢʘʤʠ. ɿʙ. 70, ɸ,ɹ ï ʥʽʢ.//, ɺ ï ʥʽʢ.+. 

ʈʠʩ. 4. ʆʣʴʚʽʷ. ʄʽʢʨʦʙʫʜʦʚʘ ʧʝʨʝʭʽʜʥʦʛʦ ʜʦ ʧʦʨʦʜʠ ʛʦʨʠʟʦʥʪʫ 

 

ʄʦʞʣʠʚʦ ʟʙʝʨʽʛʩʷ ʱʽʣʴʥʽʰʠʡ ʩʦʣʦʥʮʶʚʘʪʠʡ ʛʦʨʠʟʦʥʪ, ʘ ʪʘʢʦʞ ʯʽʪʢʠʡ ʈʢ. 

ˆʨʫʥʪ ʤʽʛ ʩʬʦʨʤʫʚʘʪʠʩʷ ʚ ʦʙʩʪʘʥʦʚʢʘʭ ʩʫʭʦʛʦ ʧʽʚʜʝʥʥʦʛʦ ʩʪʝʧʫ ʟ ʥʝʜʦʩʪʘʪʥʴʦʶ 

ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʟʘʩʦʣʝʥʥʷ ˇʨʫʥʪʽʚ, ʘ ʬʦʨʤʫʚʘʥʥʷ ʥʘ ʧʦʨʦʜʘʭ 

ʣʝʛʢʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ ʧʨʠʟʚʝʣʦ ʜʦ ʧʝʨʝʚʽʶʚʘʥʥʷ ʧʫʭʢʦʛʦ ʤʘʪʝʨʽʘ-

ʣʫ ʚ ʫʤʦʚʘʭ ʧʝʨʝʭʽʜʥʦʛʦ ʜʦ ʩʫʙʪʨʦʧʽʯʥʦʛʦ ʢʣʽʤʘʪʫ. ˆʨʫʥʪʠ ʤʘʶʪʴ ʩʦʣʦʥʮʝʚʠʡ 
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ʛʦʨʠʟʦʥʪ, ʘʣʝ ʟʘʩʦʣʝʥʥʷ ʧʝʨʝʚʘʞʥʦ ʢʘʨʙʦʥʘʪʥʝ. ˆʨʫʥʪʠ ʧʝʨʝʭʽʜʥʽ ʜʦ ʙʫʨʠʭ ʧʫʩ-

ʪʝʣʴʥʦ-ʩʪʝʧʦʚʠʭ. 

 

 
ɸ-ɺ ï ʧʫʭʢʘ, ʛʫʙʯʘʩʪʘ ʤʽʢʨʦʙʫʜʦʚʘ ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʣʝʩʦʚʠʭ ʯʘʩʪʦʯʦʢ; ɻ ï ʧʨʦʩʦʯʝʥʥʷ ʧʣʘʟʤʠ 

ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʠʤ ʢʘʣʴʮʠʪʦʤ. ɿʙ. 70, ɸ-ɺ ï ʥʽʢ. //, ɻ ï ʥʽʢ. +. 

ʈʠʩ. 5. ʆʣʴʚʽʷ. ʄʽʢʨʦʙʫʜʦʚʘ ʛʦʨʠʟʦʥʪʫ ʢʘʨʙʦʥʘʪʥʦʛʦ ʽʣʶʚʽʶ 

 

 
ɸ, ɹ ï ʙʫʟʴʢʠʡ ʩʫʧʽʩʦʢ, ʚʝʣʠʢʽ ʟʝʨʥʘ ʧʽʩʢʫ; ɺ ï ʧʨʦʩʦʯʝʥʥʷ ʧʣʘʟʤʠ ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʠʤ ʢʘʣʴ-

ʮʠʪʦʤ. ɿʙ. 70, ɸ, ɹ ï ʥʽʢ. //, ɺ ï ʥʽʢ. +. 

ʈʠʩ. 6. ʆʣʴʚʽʷ. ʄʽʢʨʦʙʫʜʦʚʘ ˇʨʫʥʪʦʫʪʚʦʨʶʚʘʣʴʥʦʾ ʧʦʨʦʜʠ ï ʙʫʟʴʢʦʛʦ ʣʝʩʫ (ʩʫʧʽʩʢʫ) 

 

ʈʆɿʏʀʉʊʂɸ ˉ2 ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ ʤʠʩʽ 2, ʢʚʘʜʨʘʪʽ 30, ʚ 30-ʪʠ ʧʽʚʜʝʥʥʽʰʝ 

ʚʽʜ ʨʦʟʯʠʩʪʢʠ ˉ1 (N46Ü41.636Ë ɽ031Ü53.970Ë). ʅʘʜ ʧʦʭʦʚʘʥʠʤ ˇʨʫʥʪʦʤ, ʷʢʠʡ ʬʽ-

ʢʩʫʻʪʴʩʷ ʜʦʩʠʪʴ ʯʽʪʢʦ, ʣʝʞʘʪʴ ʚʽʜʚʘʣʠ ˇʨʫʥʪʦʚʦʛʦ ʽ ʣʝʩʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ. ˆʨʫʥʪ 

ʤʘʻ ʩʚʽʪʣʦʙʫʨʠʡ ʢʦʣʽʨ, ʢʦʨʦʪʢʠʡ ʧʨʦʬʽʣʴ, ʦʟʘʣʽʟʥʝʥʠʡ, ʢʘʨʙʦʥʘʪʥʠʡ ʽ ʧʨʝʜʩʪʘʚ-

ʣʝʥʠʡ ʪʘʢʠʤʠ ʛʦʨʠʟʦʥʪʘʤʠ (ʨʠʩ. 7). 
 

ʅe ï 0,0-0,12 ʤ ʣʝʩʦʚʠʜʥʠʡ ʩʫʛʣʠʥʦʢ, ʣʝʛʢʠʡ, ʤʘʢʨʦʧʦʨʠʩʪʠʡ, ʧʫʭʢʠʡ, ʧʽʱʘʥʦ-ʧʠʣʫʚʘʪʠʡ, 

ʛʨʫʜʢʫʚʘʪʦ-ʨʦʟʩʠʧʯʘʩʪʠʡ 

ʅpi ï 0,12-0,32 

ʤ 

ʯʝʨʚʦʥʫʚʘʪʦ-ʩʚʽʪʣʦʙʫʨʠʡ ʟ ʞʦʚʪʫʚʘʪʠʤ ʚʽʜʪʽʥʢʦʤ, ʩʣʘʙʢʦ ʫʱʽʣʴʥʝʥʠʡ, 

ʛʨʫʜʢʫʚʘʪʦ-ʥʝʯʽʪʢʦʛʦʨʽʭʫʚʘʪʠʡ, ʥʝʟʥʘʯʥʦʶ ʤʽʨʦʶ ʦʟʘʣʽʟʥʝʥʠʡ, ʧʨʦʩʦʯʝ-

ʥʠʡ ʢʘʨʙʦʥʘʪʘʤʠ ʫ ʬʦʨʤʽ ʧʣʷʤ, ʟ ʦʢʨʝʤʠʤʠ ʢʨʦʪʦʚʠʥʘʤʠ, ʚʠʧʦʚʥʝʥʠʤʠ 

ʙʫʨʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʧʝʨʝʭʽʜ ʽ ʤʝʞʘ ʧʦʩʪʫʧʦʚʽ 

Phik ï 0,32-0,50 

ʤ 

ʩʚʽʪʣʦʙʫʨʠʡ, ʧʠʣʫʚʘʪʠʡ ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ, ʛʨʫʜʢʫʚʘʪʦ-ʨʦʟʩʠʧʯʘʩʪʠʡ, ʟ ʧʦʦ-

ʜʠʥʦʢʠʤʠ ʢʨʦʪʦʚʠʥʘʤʠ, ʚʠʧʦʚʥʝʥʠʤʠ ʙʫʨʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʧʝʨʝʭʽʜ ʽ ʤʝʞʘ 

ʧʦʩʪʫʧʦʚʽ 

ʈʢ ï 0,5-0,7 ʤ ʙʽʣʫʚʘʪʠʡ, ʛʨʫʜʢʫʚʘʪʦ-ʨʦʟʩʠʧʯʘʩʪʠʡ ʧʽʱʘʥʦ-ʧʠʣʫʚʘʪʠʡ ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ, 

ʙʫʨʽ ʢʨʦʪʦʚʠʥʠ ʜʦ 15 ʩʤ ʫ ʜʽʘʤʝʪʨʽ 

bg ï 0,7-1,8 ʤ ʙʽʣʫʚʘʪʦ-ʧʘʣʝʚʠʡ, ʧʫʭʢʠʡ, ʧʽʱʘʥʦ-ʧʠʣʫʚʘʪʠʡ ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ, ʚʝʨʪʠʢʘʣʴ-

ʥʦ-ʩʪʦʚʧʯʘʩʪʠʡ 

ˆʨʫʥʪ ï ʢʘʰʪʘʥʦʚʠʡ ʩʦʣʦʥʮʁ ʚʘʪʠʡ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʠʡ ʥʘ ʣʝʩʘʭ. 
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ʈʆɿʏʀʉʊʂɸ ˉ3 (ʤʠʩ 1) ʨʦʟʪʘʰʦʚʘʥʘ ʚ 30 ʤ ʥʘ ʧʜ.-ʩʭ. ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʾ ʨʦʟʯʠʩ-

ʪʢʠ (N46Ü41.618Ë ɽ031Ü53.993Ë). 
0,0-0,4 ʤ ʚʽʜʚʘʣʠ ʩʫʯʘʩʥʦʛʦ ˇʨʫʥʪʫ. ˆʨʫʥʪ ʧʽʜ ʢʣʘʜʢʦʶ ʧʦʩʝʣʝʥʥʷ ʤʘʻ ʪʘʢʽ ʛʝʥʝʪʠʯʥʽ 

ʛʦʨʠʟʦʥʪʠ 
ʅʽʢ ï 0,5-0,6 ʤ ʩʽʨʫʚʘʪʦ-ʙʫʨʠʡ, ʧʫʭʢʠʡ, ʛʨʫʜʢʫʚʘʪʦ-ʛʦʨʽʭʫʚʘʪʠʡ, ʟ ʨʝʰʪʢʘʤʠ ʢʝʨʘʤʽʢʠ, ʧʝ-

ʨʝʤʽʰʘʥʠʡ, ʧʽʱʘʥʦ-ʧʠʣʫʚʘʪʠʡ ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ, ʟ ʙʽʣʫʚʘʪʦ-ʧʘʣʝʚʠʤʠ ʯʝʨ-

ʚʦʨʠʾʥʘʤʠ, ʧʝʨʝʭʽʜ ʧʦ ʩʚʽʪʣʽʡ ʣʝʩʦʚʽʡ ʩʤʫʟʽ (ʟʘʚʰʠʨʰʢʠ 1 ʩʤ) 
ʈ̔ ʢ ï 0,62-0,93 ʤ ʧʘʣʝʚʦ-ʩʽʨʠʡ, ʽʟ ʚʢʣʶʯʝʥʥʷʤ ʬʨʘʛʤʝʥʪʽʚ ʢʝʨʘʤʽʢʠ, ʢʨʫʧʥʦʛʨʫʜʢʫʚʘʪʠʡ, 

ʧʽʱʘʥʦ-ʧʠʣʫʚʘʪʠʡ ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ, ʧʝʨʝʭʽʜ ʽ ʤʝʞʘ ʨʽʟʢʽ. ˆʨʫʥʪʦʚʠʡ ʤʘʪʝ-

ʨʽʘʣ.  
ʅʩʫʯ. ˇʨʫʥʪʫ ï 

0,93-1,10 ʤ 

ʩʽʨʠʡ, ʛʨʫʜʢʫʚʘʪʦ-ʨʦʟʩʠʧʯʘʩʪʠʡ, ʟʝʨʥʠʩʪʠʡ, ʧʽʱʘʥʦ-ʧʠʣʫʚʘʪʠʡ ʣʝʛʢʠʡ ʩʫʛ-

ʣʠʥʦʢ. ʇʽʜ ʰʪʫʯʥʦʶ ʢʣʘʜʢʦʶ ʟ ʢʘʤʝʥʷ ʟʙʝʨʝʛʣʘʩʷ ʣʠʰʝ ʥʠʞʥʷ ʯʘʩʪʠʥʘ 

ˇʨʫʥʪʫ, ʘ ʩʘʤʝ ʛʫʤʫʩʦʚʦ-ʩʦʣʦʥʮʝʚʠʡ ʽ ʛʫʤʫʩʦʚʦ-ʽʣʶʚʽʘʣʴʥʦ-ʧʝʨʝʭʽʜʥʠʡ ʛʦ-

ʨʠʟʦʥʪʠ. 

ˆʨʫʥʪ ʙʣʠʟʴʢʠʡ ʜʦ ʢʘʰʪʘʥʦʚʦʛʦ ʩʦʣʦʥʮʶʚʘʪʦʛʦ, ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʦʛʦ ʥʘ ʣʝʩʘʭ 
 

ʈʆɿʏʀʉʊʂɸ ˉ4 ʟʘʢʣʘʜʝʥʘ ʥʘ ʧʽʚʜʝʥʥʽʡ ʩʪʽʥʮʽ ʨʦʟʢʦʧʫ ʚ ʅʝʢʨʦʧʦʣʽ. ʋ ʧʨʦʬʽʣʽ 

ʟʨʽʟʘʥʘ ʚʝʨʭʥʷ ʯʘʩʪʠʥʘ ʩʫʯʘʩʥʦʛʦ ˇʨʫʥʪʫ ʽ ʧʨʦʷʚʣʷʻʪʴʩʷ ʛʨʫʥʪ ʧʨʠʨʦʜʥʠʡ ʜʘʚʥʽʡ ʫ ʚʠ-

ʛʣʷʜʽ ˇʨʫʥʪʦʚʦʛʦ ʰʘʨʫ, ʷʢʠʡ ʦʧʠʩʘʥʦ ʫ ʨʦʟʯʠʩʪʢʘʭ ˉ1-3. ɿʚʝʨʭʫ ʚʥʠʟ ʧʨʦʬʽʣʴ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʡ ʪʘʢʠʤʠ ʛʦʨʠʟʦʥʪʘʤʠ. 
 

ʅʢ ï 0,0-0,25 ʤ ʢʦʨʠʯʥʝʚʦ-ʩʽʨʠʡ, ʧʫʭʢʠʡ, ʟʝʨʥʠʩʪʦ-ʢʨʫʧʥʦʛʨʫʜʢʫʚʘʪʠʡ, ʟ ʦʟʥʘʢʘʤʠ ʛʦʨʽʭʫʚʘʪʦʩ-

ʪʽ, ʣʝʛʢʦ ʨʦʟʧʘʜʘʻʪʴʩʷ ʥʘ ʦʢʨʝʤʦʩʪʽ, ʟ ʚʢʣʶʯʝʥʥʷʤ ʬʨʘʛʤʝʥʪʽʚ ʢʝʨʘʤʽʢʠ, ʧʠʣʫʚʘ-

ʪʠʡ ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ, ʧʝʨʝʭʽʜ ʽ ʤʝʞʘ ʧʦʩʪʫʧʦʚʽ, ʧʦʤʽʪʥʽ ʟʘ ʟʘʙʘʨʚʣʝʥʥʷʤ ʽ ʫʱʽ-

ʣʴʥʝʥʥʷʤ ʤʘʪʝʨʽʘʣʫ 

Phk ï 0,25-0,40 ʤ ʧʘʣʝʚʦ-ʩʽʨʠʡ, ʦʜʥʦʨʽʜʥʠʡ, ʛʨʫʜʢʫʚʘʪʦ-ʨʦʟʩʠʧʯʘʩʪʠʡ ʧʠʣʫʚʘʪʠʡ ʣʝʛʢʠʡ ʩʫʛʣʠ-

ʥʦʢ, ʟ ʦʢʨʝʤʠʤʠ ʢʨʦʪʦʚʠʥʘʤʠ ʜʦ 4-6 ʩʤ ʫ ʜʽʘʤʝʪʨʽ 

ʐʘʨ ʧʦʭʦʚʘʥʠʡ 

(ʷʤʘ) ï 0,4-0,8 ʤ 
ʩʢʦʨʽʰ ʟʘ ʚʩʝ, ʤʘʪʝʨʽʘʣ ʷʤʠ ʯʠ ʧʦʭʦʚʘʥʥʷ ï ʙʫʨʫʚʘʪʦ-ʩʽʨʠʡ, ʫʱʽʣʴʥʝʥʠʡ, ʛʨʫʜ-

ʢʫʚʘʪʦ-ʛʦʨʽʭʫʚʘʪʠʡ, ʧʽʱʘʥʦ-ʧʠʣʫʚʘʪʠʡ ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ, ʤʘʪʝʨʽʘʣ ʧʝʨʝʤʽʰʘʥʠʡ, 

ʧʝʨʝʭʽʜ ʽ ʤʝʞʘ ʧʦʩʪʫʧʦʚʽ, ʧʦʤʽʪʥʽ ʟʘ ʢʦʣʴʦʨʦʤ 

ʈʢ ï 0,8-0,9 ʤ ʧʘʣʝʚʠʡ, ʧʫʭʢʠʡ, ʣʝʩʦʚʠʜʥʠʡ ʩʫʛʣʠʥʦʢ, ʛʨʫʜʢʫʚʘʪʦ-ʨʦʟʩʠʧʯʘʩʪʠʡ 

 

ʈʆɿʏʀʉʊʂɸ ˉ5 (ʤʠʩ 2) ʨʦʟʤʽʱʝʥʘ ʥʘ ʧʽʚʥʽʯʥʽʡ ʩʪʽʥʮʽ ʨʦʟʢʦʧʫ ʅʝʢʨʦʧʦʣʶ. 

ʇʨʦʬʽʣʴ ʬʦʥʦʚʦʛʦ ˇʨʫʥʪʫ ï ʯʦʨʥʦʟʝʤʫ ʧʽʚʜʝʥʥʦʛʦ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘʩʪʫʧʥʠʤʠ ʛʦʨʠ-

ʟʦʥʪʘʤʠ (ʨʠʩ. 7). 

 ɸ  ɹ 
ɸ ï ʬʦʪʦ (ʣʽʚʦʨʫʯ); ɹ ï ʢʦʣʴʦʨʦʚʘ ʧʦʣʴʦʚʘ ʟʘʨʠʩʦʚʢʘ ʟ ʧʨʠʤʘʟʢʘʤʠ ʥʘʪʫʨʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʧʨʘʚʦ-

ʨʫʯ) (ʚʠʢʦʥʘʥʘ ɾ.ʄ. ʄʘʪʚʽʾʰʠʥʦʶ). 

ʈʠʩ. 7. ɻʝʥʝʪʠʯʥʽ ʛʦʨʠʟʦʥʪʠ ˇʨʫʥʪʫ ʚ ʨʦʟʯʠʩʪʮʽ ˉ5 
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ʅʪʝʭʥ. ï 0,0-0,1 ʤ ʙʫʨʫʚʘʪʦ-ʩʽʨʠʡ, ʧʫʭʢʠʡ, ʧʣʘʩʪʠʥʯʘʩʪʦ-ʟʝʨʥʠʩʪʠʡ, ʥʘʩʠʧʥʠʡ ʣʝʛʢʠʡ ʩʫʛ-

ʣʠʥʦʢ, ʨʦʟʧʫʰʝʥʠʡ, ʧʝʨʝʭʽʜ ʽ ʤʝʞʘ ʧʦʩʪʫʧʦʚʽ ʟʘ ʢʦʨʽʥʥʠʤ ʟʘʣʷʛʘʥʥʷʤ, 

ʩʪʨʫʢʪʫʨʦʶ ʽ ʫʱʽʣʴʥʝʥʥʷʤ 
ʅʢ ï 0,1-0,35 ʤ ʢʦʨʠʯʥʝʚʦ-ʙʫʨʠʡ ʽʟ ʩʽʨʠʤ ʚʽʜʪʽʥʢʦʤ, ʧʫʭʢʠʡ, ʚ ʩʫʭʦʤʫ ʩʪʘʥʽ ʫʱʽʣʴʥʝʥʠʡ, 

ʟ ʢʘʨʙʦʥʘʪʘʤʠ ʫ ʚʠʛʣʷʜʽ ʜʨʽʙʥʠʭ ʚʢʨʘʧʣʝʥʴ (1-2 ʤʤ), ʟʝʨʥʠʩʪʦ-

ʛʨʫʜʢʫʚʘʪʠʡ, ʧʠʣʫʚʘʪʠʡ ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ, ʟ ʧʦʦʜʠʥʦʢʠʤʠ ʢʨʦʪʦʚʠʥʘʤʠ 

ʜʦ 0,1 ʤ ʚ ʜʽʘʤʝʪʨʽ ʟ ʤʘʪʝʨʽʘʣʦʤ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʫ, ʥʘʷʚʥʽ ʦʢʨʝʤʽ 

ʯʝʨʚʦʨʠʾʥʠ, ʟ ʢʦʨʽʥʥʷʤ ʨʦʩʣʠʥ, ʟ ʬʨʘʛʤʝʥʪʘʤʠ ʢʝʨʘʤʽʢʠ, ʧʝʨʝʭʽʜ ʽ ʤʝʞʘ 

ʧʦʩʪʫʧʦʚʽ. ʇʽʜ ʤʽʢʨʦʩʢʦʧʦʤ ʫ ʰʣʽʬʘʭ ʤʘʪʝʨʽʘʣ ʧʫʭʢʦʛʦ ʩʢʣʘʜʝʥʥʷ, ʟ ʨʦʟ-

ʚʠʥʝʥʦʶ ʩʽʪʢʦʶ ʟʚʠʚʠʩʪʠʭ ʤʽʞʘʛʨʝʛʘʪʥʠʭ ʧʦʨ, ʧʨʦʷʚʣʷʶʪʴʩʷ ʩʢʣʘʜʥʽ 

ʘʛʨʝʛʘʪʠ ʜʦ ɯɯɯ-IV ʧʦʨʷʜʢʽʚ (0,1-0,3 ʤʤ), ʦʩʥʦʚʦʶ ʷʢʠʭ ʻ ʩʚʽʪʣʽ ʟʛʫʩʪʢʠ 

ʛʫʤʫʩʫ, ʯʘʩʪʠʥʘ ʛʫʤʫʩʫ ʜʠʩʧʝʨʛʦʚʘʥʘ ʽ ʻ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦʩʪʠʭ ʤʽʢ-

ʨʦʘʛʨʝʛʘʪʽʚ ʜʽʘʤʝʪʨʦʤ 0,04-0,07 ʤʤ (ʨʠʩ. 8).  
ʅʨʢ ï 0,35-0,6 ʤ ʢʦʨʠʯʥʝʚʦ-ʩʽʨʠʡ, ʧʫʭʢʠʡ, ʧʠʣʫʚʘʪʠʡ ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ, ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ 

ï ʛʦʨʠʟʦʥʪʘʣʴʥʘ ʩʤʫʛʘ ʢʘʨʙʦʥʘʪʽʚ. ɺ ʰʣʽʬʘʭ ʤʘʩʘ ʧʫʭʢʦʛʦ ʩʢʣʘʜʝʥʥʷ, ʙʫ-

ʨʠʡ ʛʫʤʫʩ ʟʦʩʝʨʝʜʞʝʥʠʡ ʚ ʩʚʽʪʣʦʙʫʨʠʭ ʟʛʫʩʪʢʘʭ, ʘʣʝ ʯʘʩʪʠʥʘ ʡʦʛʦ ʜʠʩ-

ʧʝʨʛʦʚʘʥʘ. ʄʘʩʘ ʛʫʙʯʘʩʪʦʛʦ ʩʢʣʘʜʝʥʥʷ, ʯʽʪʢʦ ʧʨʦʷʚʣʷʶʪʴʩʷ ʱʽʣʴʥʽʰʽ 

(ʜʦ 0,15 ʤʤ) ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʽ ʦʢʨʫʛʣʽ ʘʛʨʝʛʘʪʠ (ʨʠʩ. 9). ʂʘʨʙʦʥʘʪʠ 

ʧʝʨʝʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʫ ʧʣʘʟʤʽ.  

Phk ï 0,6-0,8 ʤ ʙʫʨʫʚʘʪʦ-ʧʘʣʝʚʠʡ ʽʟ ʩʽʨʫʚʘʪʠʤ ʚʽʜʪʽʥʢʦʤ, ʟ ʧʫʭʢʠʤʠ ʢʘʨʙʦʥʘʪʥʠʤʠ ʢʦʥ-

ʢʨʝʮʽʷʤʠ, ʛʨʫʜʢʫʚʘʪʦ-ʨʦʟʩʠʧʯʘʩʪʠʡ ʟ ʥʝʯʽʪʢʦ ʛʦʨʽʭʫʚʘʪʠʤʠ ʦʢʨʝʤʦʩʪʷ-

ʤʠ, ʧʝʨʝʭʽʜ ʽ ʤʝʞʘ ʧʦʩʪʫʧʦʚʽ. ɺ ʰʣʽʬʘʭ ʤʘʪʝʨʽʘʣ ʛʫʙʯʘʩʪʦʛʦ ʩʢʣʘʜʝʥʥʷ, 

ʤʽʩʮʷʤʠ ʨʦʟʧʘʜʘʻʪʴʩʷ ʥʘ ʜʨʽʙʥʽ (0,04-0,07 ʤʤ) ʣʝʩʦʚʽ ʯʘʩʪʦʯʢʠ, ʨʦʟʜʽʣʝ-

ʥʽ ʯʠʩʣʝʥʥʠʤ ʟʚʠʚʠʩʪʠʤʠ ʧʦʨʘʤʠ, ʟʘʧʦʚʥʝʥʠʤʠ ʢʘʨʙʦʥʘʪʘʤʠ (ʨʠʩ. 10).  

P(h)k ï 0,8-1,0 ʤ ʙʫʨʫʚʘʪʦ-ʧʘʣʝʚʠʡ, ʦʜʥʦʨʽʜʥʠʡ, ʛʨʫʜʢʫʚʘʪʦ-ʨʦʟʩʠʧʯʘʩʪʠʡ, ʧʠʣʫʚʘʪʠʡ ʣʝ-

ʛʢʠʡ ʩʫʛʣʠʥʦʢ. ɺ ʰʣʽʬʘʭ ʟ ʛʦʨʠʟʦʥʪʫ ʧʦʨʦʜʠ ʯʽʪʢʦ ʧʨʦʷʚʣʷʶʪʴʩʷ ʟʮʝ-

ʤʝʥʪʦʚʘʥʽ ʢʘʨʙʦʥʘʪʘʤʠ ʦʢʨʫʛʣʽ ʤʽʢʨʦʘʛʨʝʛʘʪʠ, ʨʦʟʜʽʣʝʥʽ ʧʦʨʘʤʠ ʨʦʟʪ-

ʨʽʩʢʫʚʘʥʥʷ (ʨʝʟʫʣʴʪʘʪ ʧʝʨʝʥʘʩʠʯʝʥʥʷ ʢʘʣʴʮʠʪʦʤ) (ʨʠʩ. 11).  

ʈʢ ï 1,0-1,2 ʤ 

(ʧʦʤʽʪʥʦ) 

ʧʘʣʝʚʠʡ ʣʝʩʦʚʠʜʥʠʡ ʧʠʣʫʚʘʪʠʡ ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ, ʦʜʥʦʨʽʜʥʠʡ, ʛʨʫʜʢʫʚʘ-

ʪʦ-ʨʦʟʩʠʧʯʘʩʪʠʡ, ʚʝʨʪʠʢʘʣʴʥʦ-ʩʪʦʚʧʯʘʩʪʠʡ, ʤʘʢʨʦʧʦʨʠʩʪʠʡ, ʟ ʢʘʨʙʦʥʘ-

ʪʘʤʠ ʫ ʚʠʛʣʷʜʽ ʪʨʫʙʦʯʦʢ. ʋ ʰʣʽʬʽ ʤʘʩʘ ʟʮʝʤʝʥʪʦʚʘʥʘ, ʤʽʢʨʦʢʨʠʩʪʘʣʽʯ-

ʥʠʡ ʢʘʣʴʮʠʪ ʢʦʥʮʝʥʪʨʫʻʪʴʩʷ ʙʽʣʷ ʧʦʨ, ʧʨʦʩʦʯʫʻ ʧʣʘʟʤʫ ʽ ʫʪʚʦʨʶʻ ʤʽʢ-

ʨʦʙʽʣʦʟʽʨʢʫ. ɺ ʤʽʥʝʨʘʣʴʥʦʤʫ ʩʢʝʣʝʪʽ ʧʝʨʝʚʘʞʘʶʪʴ ʟʝʨʥʘ ʩʝʨʝʜʥʴʦʛʦ ʽ 

ʜʨʽʙʥʦʛʦ ʧʠʣʫ (ʨʠʩ. 12).  
 

 
ɸ-ɺ ï ʩʢʣʘʜʥʽ ʤʽʢʨʦʘʛʨʝʛʘʪʠ, ʨʦʟʚʠʥʝʥʘ ʩʽʪʢʘ ʧʦʨ; ɻ ï ʟʦʩʝʨʝʜʞʝʥʥʷ ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʢʘ-

ʣʴʮʠʪʫ ʥʘʚʢʦʣʦ ʦʢʨʫʛʣʠʭ ʘʛʨʝʛʘʪʽʚ. ɿʙ. 70, ɸ-ɺ ï ʥʽʢ. //, ɻ ï ʥʽʢ. +. 

 

ʈʠʩ. 8. ʆʣʴʚʽʷ. ʄʽʢʨʦʙʫʜʦʚʘ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʫ ʬʦʥʦʚʦʛʦ ˇʨʫʥʪʫ 
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ɸ ï ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʠʡ ʘʛʨʝʛʘʪ ʽ ʛʫʤʫʩ ʫ ʭʦʜʽ ʯʝʨʚʽʚ; ɹ ï ʧʫʭʢʝ ʩʢʣʘʜʝʥʥʷ, ʢʘʨʙʦʥʘʪʥʦ-

ʛʣʠʥʠʩʪʽ ʘʛʨʝʛʘʪʠ; ɺ ï ʙʫʜʦʚʘ ʤʽʢʨʦʘʛʨʝʛʘʪʫ; ɻ ï ʧʨʦʩʦʯʝʥʥʷ ʧʣʘʟʤʠ ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʠʤ ʢʘ-

ʣʴʮʠʪʦʤ ʽ ʢʦʥʮʝʥʪʨʘʮʽʷ ʡʦʛʦ ʙʽʣʷ ʧʦʨ. ɿʙ. 70, ɸ ï ɺ ï ʥʽʢ. //, ɻ ï ʥʽʢ. +. 

ʈʠʩ. 9. ʆʣʴʚʽʷ. ʄʽʢʨʦʙʫʜʦʚʘ ʛʫʤʫʩʦʚʦ-ʧʝʨʝʭʽʜʥʦʛʦ ʛʦʨʠʟʦʥʪʫ 
 

 
ɸ-ɹ ï ʛʫʙʯʘʩʪʝ ʩʢʣʘʜʝʥʥʷ, ʜʠʩʧʝʨʛʦʚʘʥʠʡ ʛʫʤʫʩ, ʚʝʣʠʢʘ ʯʘʩʪʢʘ ʫ ʩʢʝʣʝʪʽ ʢʨʫʧʥʦʛʦ ʧʠʣʫ; ɺ-ɻ 

ï ʧʝʨʝʨʦʟʧʦʜʽʣ ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʦʛʦ ʢʘʣʴʮʠʪʫ ʫ ʧʣʘʟʤʽ, ʤʽʢʨʦʙʽʣʦʟʽʨʢʘ. ɿʙ. 70, ɸ-ɹ ï ʥʽʢ. //, ɺ-

ɻ ï ʥʽʢ. +. 

ʈʠʩ. 10. ʆʣʴʚʽʷ. ʄʽʢʨʦʙʫʜʦʚʘ ʛʫʤʫʩʦʚʦʛʦ, ʧʝʨʝʭʽʜʥʦʛʦ ʜʦ ʧʦʨʦʜʠ ʛʦʨʠʟʦʥʪʫ 
 

 
ɸ-ɹ ʤʘʩʘ, ʩʢʣʘʜʝʥʘ ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʠʤʠ ʘʛʨʝʛʘʪʘʤʠ, ʧʦʨʠ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ; ɺ ï ʮʝʤʝʥʪʘʮʽʷ 

ʤʘʩʠ ʢʘʨʙʦʥʘʪʘʤʠ; ɻ ï ʮʝʤʝʥʪʘʮʽʷ ʧʣʘʟʤʠ ʢʘʣʴʮʠʪʦʤ. ɿʙ. 70, ʥʽʢ. //. 

ʈʠʩ. 11. ʆʣʴʚʽʷ. ʄʽʢʨʦʙʫʜʦʚʘ ʛʦʨʠʟʦʥʪʫ ʧʝʨʝʭʽʜʥʦʛʦ ʜʦ ʧʦʨʦʜʠ 
 

 
ɸ-ɹ ï ʧʣʘʟʤʘ ʟʮʝʤʝʥʪʦʚʘʥʘ ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʠʤ ʢʘʣʴʮʠʪʦʤ; ɺ-ɻ ï ʬʦʨʤʠ ʚʠʦʢʨʝʤʣʝʥʴ ʤʽʢʨʦ-

ʢʨʠʩʪʘʣʽʯʥʠʤ ʢʘʣʴʮʠʪʦʤ. ɿʙ. 70, ʥʽʢ. //. 

ʈʠʩ. 12. ʆʣʴʚʽʷ. ʄʽʢʨʦʙʫʜʦʚʘ ʛʦʨʠʟʦʥʪʫ ʢʘʨʙʦʥʘʪʥʦʛʦ ʽʣʶʚʽʶ 
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ˆʨʫʥʪ ʬʦʥʦʚʠʡ ʜʝʷʢʦʶ ʤʽʨʦʶ ʧʝʨʝʪʚʦʨʝʥʠʡ ʘʥʪʨʦʧʦʛʝʥʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. 

ʋ ʧʨʦʬʽʣʽ ʚ ʽʥʪʝʨʚʘʣʽ 0,3-0,6 ʤ ʙʘʛʘʪʦ ʘʨʪʝʬʘʢʪʽʚ. ˆʨʫʥʪ ʙʣʠʟʴʢʠʡ ʜʦ ʯʦʨʥʦʟʝʤʽʚ 

ʧʽʚʜʝʥʥʠʭ ʢʘʨʙʦʥʘʪʥʠʭ ʟ ʧʦʚʝʨʭʥʽ ʣʝʛʢʦʩʫʛʣʠʥʠʩʪʠʭ, ʩʬʦʨʤʦʚʘʥʠʭ ʥʘ ʣʝʩʽ. 

ʇʨʦ ʮʝ ʩʚʽʜʯʠʪʴ ʚʝʣʠʢʘ ʬʘʫʥʽʩʪʠʯʥʘ ʘʢʪʠʚʥʽʩʪʴ, ʥʘʩʠʯʝʥʽʩʪʴ ʢʨʦʪʦʚʠʥʘʤʠ, ʙʽʣʦ-

ʟʽʨʢʘ ʟ ʛʣʠʙʠʥʠ 0,35 ʤ ʚʽʜ ʧʦʚʝʨʭʥʽ, ʧʦʩʪʫʧʦʚʽʩʪʴ ʧʝʨʝʭʦʜʽʚ ʤʽʞ ʛʦʨʠʟʦʥʪʘʤʠ ʽ 

ʭʘʨʘʢʪʝʨ ʧʨʦʬʽʣʶ. 

 

ʈʆɿʏʀʉʊʂɸ ˉ6 (ʢʚʘʜʨʘʪ ʈ ï 25, ʨʝʧʝʨ 27) ʨʦʟʤʽʱʝʥʘ ʥʘ ʟʘʚʘʜʽʚʩʴʢʦ-

ʜʥʽʧʨʦʚʩʴʢʽʡ ʪʝʨʘʩʽ ʥʘ ʧʽʚʜʝʥʥʠʡ-ʩʭʽʜ ʚʽʜ ʦʭʦʨʦʥʥʦʛʦ ʧʦʩʪʫ (N46Ü41.304Ë 

ɽ031Ü54.329Ë). ʋ ʨʦʟʯʠʩʪʮʽ ʧʦʤʽʪʥʠʡ ʛʨʫʥʪ ʯʦʨʥʦʟʝʤʥʦʛʦ ʪʠʧʫ ʟ ʢʦʨʦʪʢʠʤ ʢʘʨ-

ʙʦʥʘʪʥʠʤ ʧʨʦʬʽʣʝʤ. ɿʚʝʨʭʫ ʚʥʠʟ ʧʨʦʬʽʣʴ ʤʘʻ ʪʘʢʽ ʛʦʨʠʟʦʥʪʠ (ʨʠʩ. 13). 
 

 

ʅ(ʝ) ï 0,0-0,3 ʤ ʢʦʨʠʯʥʝʚʦ-ʩʽʨʠʡ ʜʦ ʪʝʤʥʦʩʽʨʦʛʦ, ʧʽʱʘʥʦ-ʧʠʣʫʚʘʪʠʡ ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ, ʛʨʫ-

ʜʢʫʚʘʪʦ-ʟʝʨʥʠʩʪʠʡ, ʟ ʢʦʨʽʥʥʷʤ ʨʦʩʣʠʥ, ʟ ʦʢʨʫʛʣʠʤʠ ʢʨʦʪʦʚʠʥʘʤʠ, ʚʠʧʦʚ-

ʥʝʥʠʤʠ ʙʫʨʫʚʘʪʦ-ʩʽʨʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʪʨʽʱʠʥʫʚʘʪʠʡ, ʤʽʢʨʦʧʦʨʠʩʪʠʡ, ʧʝʨʝ-

ʭʽʜ ʽ ʤʝʞʘ ʧʦʩʪʫʧʦʚʽ ʟʘ ʩʚʽʪʣʽʰʠʤ ʟʘʙʘʨʚʣʝʥʥʷʤ. ʋ ʰʣʽʬʘʭ ʤʘʪʝʨʽʘʣ ʩʽʨʦʛʦ 

ʟʘʙʘʨʚʣʝʥʥʷ, ʜʦʙʨʝ ʘʛʨʝʛʦʚʘʥʠʡ, ʽʟ ʩʢʣʘʜʥʠʤʠ (ʜʦ ɯɯɯ-IV ʧʦʨʷʜʢʽʚ) ʤʽʢʨʦʘʛ-

ʨʝʛʘʪʘʤʠ ʜʦ 0,10-0,15 ʤʤ ʚ ʜʽʘʤʝʪʨʽ, ʨʦʟʚʠʥʝʥʘ ʩʽʪʢʘ ʟʚʠʚʠʩʪʠʭ ʤʽʞ- ʪʘ 

ʚʥʫʪʨʽʰʥʴʦʘʛʨʝʛʘʪʥʠʭ ʧʦʨ, ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʜʽʣʷʥʢʠ ʟ ʜʠʩʧʝʨʛʦʚʘʥʠʤ, 

ʘʣʝ ʥʘ ʜʝʷʢʠʭ ʜʽʣʷʥʢʘʭ ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʚʝʣʠʢʽ ʜʦ 0,2-0,3 ʤʤ ʢʘʨʙʦʥʘʪʥʦ-

ʛʣʠʥʠʩʪʽ ʘʛʨʝʛʘʪʠ, ʨʦʟʜʽʣʝʥʽ ʤʝʥʰ ʟʚʠʚʠʩʪʠʤʠ ʽ ʧʝʨʝʚʘʞʥʦ ʤʽʞʘʛʨʝʛʘʪ-

ʥʠʤʠ ʧʦʨʘʤʠ (ʨʠʩ. 14).  

 

 ɸ   
ɸ ï ʬʦʪʦ (ʣʽʚʦʨʫʯ); ɹ ï ʤʽʩʮʝ ʨʦʟʢʦʧʫ ʥʘʜ ʨʦʟʯʠʩʪʢʦʶ ˉ6; ɺ ï ʢʦʣʴʦʨʦʚʘ ʧʦʣʴʦʚʘ ʟʘʨʠʩʦʚʢʘ 

ʟ ʧʨʠʤʘʟʢʘʤʠ ʥʘʪʫʨʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʧʨʘʚʦʨʫʯ) (ʚʠʢʦʥʘʥʘ ɾ.ʄ. ʄʘʪʚʽʾʰʠʥʦʶ). 

 

ʈʠʩ. 13. ɻʝʥʝʪʠʯʥʽ ʛʦʨʠʟʦʥʪʠ ˇʨʫʥʪʫ ʚ ʨʦʟʯʠʩʪʮʽ ˉ6 
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ɸ, ɹ ï ʩʢʣʘʜʥʽ ʤʽʢʨʦʘʛʨʝʛʘʪʠ ʜʦ ɯɯɯ-IV ʧʦʨʷʜʢʽʚ; ɺ ï ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʽ ʘʛʨʝʛʘʪʠ; ɻ ï ʦʩʚʽʪ-

ʣʝʥʽ ʧʫʭʢʽ ʜʽʣʷʥʢʠ ʷʢ ʥʘʩʣʽʜʦʢ ʚʠʤʠʚʘʥʥʷ; ɼ ï ʧʨʦʩʦʯʝʥʥʷ ʧʣʘʟʤʠ ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʠʤ ʢʘʣʴ-

ʮʠʪʦʤ. ɿʙ. 70, ɸ ï ɻ ʥʽʢ. //, ɼ ï ʥʽʢ. +. 

ʈʠʩ. 14. ʆʣʴʚʽʷ. ʄʽʢʨʦʙʫʜʦʚʘ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʫ ʜʘʚʥʴʦʛʦ ˇʨʫʥʪʫ 
 

 

 

ʅʨʽʢ ï 0,3-0,5 ʤ 

 

 

 

 

 

 

 

 

 

Phk ï 0,5-0,7 ʤ 

ʧʘʣʝʚʦ-ʙʫʨʠʡ, ʦʜʥʦʨʽʜʥʠʡ ʟʘ ʟʘʙʘʨʚʣʝʥʥʷʤ, ʧʫʭʢʠʡ, ʟʝʨʥʠʩʪʦ-

ʛʨʫʜʢʫʚʘʪʠʡ, ʙʝʟ ʚʠʜʠʤʠʭ ʬʦʨʤ ʢʘʨʙʦʥʘʪʽʚ, ʟ ʧʦʦʜʠʥʦʢʠʤʠ ʢʨʦʪʦʚʠʥʘʤʠ 

ʟʘʧʦʚʥʝʥʠʤʠ ʩʽʨʠʤ ʤʘʪʝʨʽʘʣʦʤ, ʧʝʨʝʭʽʜ ʽ ʤʝʞʘ ʧʦʩʪʫʧʦʚʽ. ʇʽʜ ʤʽʢʨʦʩʢʦʧʦʤ 

ʤʘʪʝʨʽʘʣ ʛʫʤʫʩʦʚʦ-ʧʝʨʝʭʽʜʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʧʘʣʝʚʦ-ʙʫʨʠʡ ʟ ʢʨʫʧʥʽʰʠʤʠ, ʥʽʞ 

ʫ ʚʠʱʝʣʝʞʘʯʦʤʫ ʛʦʨʠʟʦʥʪʽ ʘʛʨʝʛʘʪʘʤʠ, ʨʦʟʜʽʣʝʥʠʤʠ ʤʝʥʰʦʶ ʤʽʨʦʶ ʟʚʠ-

ʚʠʩʪʠʤʠ ʽ ʧʝʨʝʚʘʞʥʦ ʤʽʞʘʛʨʝʛʘʪʥʠʤʠ ʧʦʨʘʤʠ (ʨʠʩ. 15). ʂʘʨʙʦʥʘʪʥʽʩʪʴ 

ʧʣʘʟʤʠ ʮʝʤʝʥʪʫʻ ʤʘʪʝʨʽʘʣ ʽ ʭʦʯʘ ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʩʢʣʘʜʥʽ ʤʽʢʨʦʘʛʨʝʛʘʪʠ, 

ʦʜʥʘʢ ʻ ʜʽʣʷʥʢʠ ʢʦʤʧʘʢʪʥʦʛʦ ʩʢʣʘʜʝʥʥʷ ʟ ʦʢʨʫʛʣʠʤʠ ʢʘʨʙʦʥʘʪʥʦ-

ʛʣʠʥʠʩʪʠʤʠ ʩʝʛʨʝʛʘʮʽʡʥʠʤʠ ʘʛʨʝʛʘʪʘʤʠ. 

 

ʙʽʣʴʦʩʦ-ʧʘʣʝʚʠʡ, ʟ ʢʘʨʙʦʥʘʪʘʤʠ ʫ ʬʦʨʤʽ ʧʨʦʩʦʯʝʥʥʷ, ʧʫʭʢʠʡ, ʛʨʫʜʢʫʚʘʪʦ-

ʨʦʟʩʠʧʯʘʩʪʠʡ, ʧʽʱʘʥʦ-ʧʠʣʫʚʘʪʠʡ ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ, ʟ ʧʦʦʜʠʥʦʢʠʤʠ ʢʨʦʪʦ-

ʚʠʥʘʤʠ. ʋ ʰʣʽʬʽ ʘʛʨʝʛʘʪʠ ʫʢʨʫʧʥʶʶʪʴʩʷ (ʜʦ 0,2-0,3 ʤʤ ʚ ʜʽʘʤʝʪʨʽ), ʨʦʟ-

ʜʽʣʝʥʽ ʧʦʨʘʤʠ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ, ʤʘʩʘ ʢʦʤʧʘʢʪʥʦʛʦ ʩʢʣʘʜʝʥʥʷ ʚʥʘʩʣʽʜʦʢ ʮʝ-

ʤʝʥʪʘʮʽʾ ʧʣʘʟʤʠ ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʠʤ ʢʘʣʴʮʠʪʦʤ (ʨʠʩ. 16). ʆʩʪʘʥʥʽʡ ʫʪʚʦ-

ʨʶʻ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʘʚʢʦʣʦ ʧʦʨ. ʋ ʤʽʥʝʨʘʣʴʥʦʤʫ ʩʢʝʣʝʪʽ (50-60% ʧʣʦʱʽ 

ʰʣʽʬʘ) ʧʝʨʝʚʘʞʘʻ ʩʝʨʝʜʥʽʡ ʽ ʢʨʫʧʥʠʡ ʧʠʣ 

 

ʈʢ ï 0,7-1,0 ʤ 

 

ʧʘʣʝʚʠʡ, ʚʝʨʪʠʢʘʣʴʥʦ-ʩʪʦʚʧʯʘʩʪʠʡ ʧʠʣʫʚʘʪʠʡ ʩʫʛʣʠʥʦʢ, ʦʜʥʦʨʽʜʥʠʡ, ʛʨʫʜ-

ʢʫʚʘʪʦ-ʨʦʟʩʠʧʯʘʩʪʠʡ, ʧʽʱʘʥʦ-ʧʠʣʫʚʘʪʠʡ. ʇʽʜ ʤʽʢʨʦʩʢʦʧʦʤ ʧʦʤʽʪʥʦ, ʱʦ ʚ 

ʛʦʨʠʟʦʥʪʽ ʈʢ ʤʘʩʘ ʱʽʣʴʥʦ ʟʮʝʤʝʥʪʦʚʘʥʘ ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʠʤ ʢʘʣʴʮʠʪʦʤ, 

ʽʥʦʜʽ ʨʦʟʜʽʣʝʥʘ ʧʦʨʘʤʠ-ʪʨʽʱʠʥʘʤʠ, ʘ ʟʝʨʥʘ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʝʣʝʪʫ ʧʨʝʜ-

ʩʪʘʚʣʝʥʽ ʜʨʽʙʥʦ-, ʩʝʨʝʜʥʴʦ- ʽ ʢʨʫʧʥʦʧʠʣʫʚʘʪʠʤʠ ʯʘʩʪʦʯʢʘʤʠ, ʱʽʣʴʥʦ ʫʧʘ-

ʢʦʚʘʥʠʤʠ ʚ ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʽʡ ʧʣʘʟʤʽ (ʨʠʩ. 17). ʇʦʨʠ ʚ ʙʽʣʴʰʦʩʪʽ ʟʘʧʦ-

ʚʥʝʥʽ ʢʘʨʙʦʥʘʪʘʤʠ. 



ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʉʫʤɼʇʋ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ  

60 

 

 
ɸ ï ʤʘʩʘ ʨʦʟʜʽʣʝʥʘ ʤʽʞʘʛʨʝʛʘʪʥʠʤʠ ʧʦʨʘʤʠ; ɹ ï ʦʢʨʫʛʣʽ ʩʢʣʘʜʥʽ ʩʝʛʨʝʛʘʮʽʡʥʽ ʘʛʨʝʛʘʪʠ; 

ɺ ï ʚʝʣʠʢʽ ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʽ ʘʛʨʝʛʘʪʠ; ɻ ï ʦʟʥʘʢʠ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ ʤʘʩʠ ʚʥʘʩʣʽʜʦʢ ʥʘʙʫʭʘʥ-

ʥʷ ʽ ʦʩʫʰʝʥʥʷ. ɿʙ. 70, ʥʽʢ. //. 

ʈʠʩ. 15. ʆʣʴʚʽʷ. ʄʽʢʨʦʙʫʜʦʚʘ ʛʫʤʫʩʦʚʦʛʦ-ʧʝʨʝʭʽʜʥʦʛʦ ʛʦʨʠʟʦʥʪʫ 

 

 
ɸ-ɹ ï ʚʝʣʠʢʽ ʤʽʢʨʦʘʛʨʝʛʘʪʠ; ɺ ï ʘʛʨʝʛʘʪʠ ʽ ʧʦʨʠ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ; ɻ ï ʢʦʥʮʝʥʪʨʘʮʽʷ ʤʽʢʨʦʢʨʠʩ-

ʪʘʣʽʯʥʦʛʦ ʢʘʣʴʮʠʪʫ ʥʘʚʢʦʣʦ ʧʦʨ. ɿʙ. 70, ɸ-ɺ ï ʥʽʢ. //, ɻ ï ʥʽʢ. +. 

ʈʠʩ. 16. ʆʣʴʚʽʷ. ʄʽʢʨʦʙʫʜʦʚʘ ʧʝʨʝʭʽʜʥʦʛʦ ʜʦ ʧʦʨʦʜʠ ʛʦʨʠʟʦʥʪʫ 

 

 
ɸ-ɹ ï ʩʠʩʪʝʤʘ ʧʦʨ, ʧʣʘʟʤʘ ʟʮʝʤʝʥʪʦʚʘʥʘ ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʠʤ ʢʘʣʴʮʠʪʦʤ; ɺ ï ʜʨʽʙʥʦʣʫʩʢʫʚʘʪʘ 

ʩʪʨʫʢʪʫʨʘ ʛʣʠʥ ʚʽʜ ʧʨʦʩʦʯʝʥʥʷ ʧʣʘʟʤʠ ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʠʤ ʢʘʣʴʮʠʪʦʤ. ɿʙ. 70, ɸ ï ɹ ï ʥʽʢ. //, ɺ 

ï ʥʽʢ. +. 

ʈʠʩ. 17. ʆʣʴʚʽʷ. ʄʽʢʨʦʙʫʜʦʚʘ ʛʦʨʠʟʦʥʪʫ ʢʘʨʙʦʥʘʪʥʦʛʦ ʽʣʶʚʽʶ 
 

ˆʨʫʥʪ ʟʘ ʩʚʦʾʤʠ ʦʟʥʘʢʘʤʠ ʙʣʠʟʴʢʠʡ ʜʦ ʯʦʨʥʦʟʝʤʽʚ ʧʽʚʜʝʥʥʠʭ ʩʦʣʦʥʮʶʚʘ-

ʪʠʭ, ʩʬʦʨʤʦʚʘʥʠʭ ʥʘ ʣʝʩʘʭ. ʇʨʦ ʥʘʣʝʞʥʽʩʪʴ ˇʨʫʥʪʫ ʜʦ ʮʴʦʛʦ ʪʠʧʫ ʩʚʽʜʯʘʪʴ ʩʽ-

ʨʫʚʘʪʽ ʪʦʥʠ ʟʘʙʘʨʚʣʝʥʥʷ, ʛʣʠʙʠʥʘ ʧʨʦʬʽʣʶ (ʙʽʣʷ 0,7 ʤ), ʯʽʪʢʠʡ ʢʘʨʙʦʥʘʪʥʠʡ 

ʽʣʶʚʽʡ, ʥʘʷʚʥʽʩʪʴ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʢʨʦʪʦʚʠʥ ʪʦʱʦ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʪʘʢʦʞ 

ʤʽʢʨʦʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʜʘʥʠʤʠ, ʘ ʩʘʤʝ: ʥʘʷʚʥʽʩʪʶ ʜʦʙʨʝ ʚʠʨʘʞʝʥʠʭ ʩʢʣʘʜʥʠʭ 

ʤʽʢʨʦʘʛʨʝʛʘʪʽʚ ʽ ʩʧʨʦʱʝʥʥʷ ʾʭ ʬʦʨʤ ʜʦ ʥʠʟʫ, ʥʘʷʚʥʽʩʪʴ ʦʢʨʫʛʣʠʭ ʢʘʨʙʦʥʘʪʥʦ-

ʛʣʠʥʠʩʪʠʭ ʫʪʚʦʨʝʥʴ. ʈʝʞʠʤ ʬʦʨʤʫʚʘʥʥʷ ˇʨʫʥʪʫ ʧʦʚôʷʟʘʥʠʡ ʽʟ ʧʽʚʜʝʥʥʦ-

ʩʪʝʧʦʚʠʤʠ ʦʙʩʪʘʥʦʚʢʘʤʠ, ʬʦʨʤʫʚʘʣʠʩʷ ʚʦʥʠ ʚ ʧʦʩʫʰʣʠʚʦʤʫ ʢʣʽʤʘʪʽ ʧʽʚʜʝʥʥʦʛʦ 

ʩʪʝʧʫ, ʘʣʝ ʧʝʨʽʦʜʠʯʥʦ ʤʘʩʘ ʧʝʨʝʟʚʦʣʦʞʫʚʘʣʘʩʴ, ʢʘʨʙʦʥʘʪʠ ʧʽʜʪʷʛʫʚʘʣʠʩʴ ʜʦ 

ʚʝʨʭʫ, ʘ ʤʘʩʘ ʧʨʠ ʦʩʫʰʝʥʥʽ ʨʦʟʪʨʽʩʢʫʚʘʣʘʩʴ. ɭ ʦʟʥʘʢʠ ʽ ʜʝʷʢʦʛʦ ʟʘʩʦʣʝʥʥʷ ˇʨʫʥ-

ʪʫ ï ʧʫʭʢʽ çʚʽʜʤʠʪʽè ʜʽʣʷʥʢʠ ʫ ʛʫʤʫʩʦʚʦʤʫ ʛʦʨʠʟʦʥʪʽ ʽ ʜʽʣʷʥʢʠ ʢʦʤʧʘʢʪʥʦʾ ʙʫ-
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ʜʦʚʠ ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ, ʘʣʝ ʧʝʨʝʤʽʱʝʥʥʷ ʨʝʯʦʚʠʥʠ ʤʽʞ ʛʦʨʠʟʦʥʪʘʤʠ ʙʫʣʦ ʥʝ ʽʥ-

ʪʝʥʩʠʚʥʠʤ. 

ʈʆɿʏʀʉʊʂɸ ˉ7 ʟʘʢʣʘʜʝʥʘ ʧʽʚʜʝʥʥʽʰʝ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʾ ʨʦʟʯʠʩʪʢʠ ʫ ʙʦʨʪʽ 

ʘʨʭʝʦʣʦʛʽʯʥʦʛʦ ʰʫʨʬʫ (N46Ü41.288Ë ɽ031Ü54.322Ë) ʟ ʛʦʨʠʟʦʥʪʘʤʠ (ʨʠʩ. 18). 

 ɸ  ɹ 
ɸ ï ʬʦʪʦ (ʣʽʚʦʨʫʯ); ɹ ï ʢʦʣʴʦʨʦʚʘ ʧʦʣʴʦʚʘ ʟʘʨʠʩʦʚʢʘ ʟ ʧʨʠʤʘʟʢʘʤʠ ʥʘʪʫʨʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ 

(ʧʨʘʚʦʨʫʯ) (ʚʠʢʦʥʘʥʘ ɾ.ʄ. ʄʘʪʚʽʾʰʠʥʦʶ). 

ʈʠʩ. 18. ɻʝʥʝʪʠʯʥʽ ʛʦʨʠʟʦʥʪʠ ˇʨʫʥʪʫ ʚ ʨʦʟʯʠʩʪʮʽ ˉ7 
 

 

ʅʨ ï 0,0-0,2 ʤ ʢʦʨʠʯʥʝʚʦ-ʩʽʨʠʡ, ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʤʘʪʝʨʽʘʣ ʧʫʭʢʠʡ, ʥʝ ʚʠʢʣʶʯʝʥʦ, ʱʦ ʮʝ 

ʥʘʩʠʧ, ʟʝʨʥʠʩʪʠʡ, ʧʽʱʘʥʦ-ʧʠʣʫʚʘʪʠʡ ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ 

ʅʽʢ ï 0,2-0,4 ʤ ˆʨʫʥʪ ʘʥʪʠʯʥʦʛʦ ʯʘʩʫ: ʩʽʨʠʡ, ʽʟ ʢʦʨʠʯʥʝʚʠʤ ʚʽʜʪʽʥʢʦʤ, ʦʜʥʦʨʽʜʥʠʡ ʟʘ ʟʘʙʘ-

ʨʚʣʝʥʥʷʤ, ʫ ʚʦʣʦʛʦʤʫ ʩʪʘʥʽ ʧʫʭʢʠʡ, ʫ ʩʫʭʦʤʫ ï ʫʱʽʣʴʥʝʥʠʡ, ʧʽʱʘʥʦ-

ʧʠʣʫʚʘʪʠʡ ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ, ʛʨʫʜʢʫʚʘʪʦ-ʟʝʨʥʠʩʪʠʡ, ʟ ʚʝʨʪʠʢʘʣʴʥʠʤʠ ʪʨʽ-

ʱʠʥʘʤʠ, ʤʽʢʨʦʧʦʨʠʩʪʠʡ, ʟ ʢʦʨʽʥʥʷʤ ʨʦʩʣʠʥ, ʙʝʟ ʚʠʜʠʤʠʭ ʬʦʨʤ ʢʘʨʙʦʥʘʪʽʚ, 

ʧʝʨʝʭʽʜ ʽ ʤʝʞʘ ʧʦʩʪʫʧʦʚʽ. ɺ ʰʣʽʬʽ ʤʘʪʝʨʽʘʣʫ ˇʨʫʥʪʫ ʟʙʝʨʽʛʘʶʪʴʩʷ ʩʽʨʫʚʘ-

ʪʦ-ʙʫʨʫʚʘʪʽ ʚʽʜʪʽʥʢʠ ʢʦʣʴʦʨʫ, ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʜʽʣʷʥʢʠ ʽʟ ʩʢʣʘʜʥʠʤʠ ʘʛ-

ʨʝʛʘʪʘʤʠ ʜʽʘʤʝʪʨʦʤ ʜʦ 0,5 ʤʤ (ʜʦ ɯɯ-ɯɯɯ ʧʦʨʷʜʢʽʚ) ʽʟ ʩʚʽʪʣʠʤʠ ʟʛʫʩʪʢʘʤʠ 

ʙʫʨʫʚʘʪʦʛʦ ʯʘʩʪʢʦʚʦ ʜʠʩʧʝʨʛʦʚʘʥʦʛʦ ʛʫʤʫʩʫ, ʨʦʟʚʠʥʝʥʘ ʩʽʪʢʘ ʩʣʘʙʦ ʟʚʠʚʠ-

ʩʪʠʭ ʤʽʞʘʛʨʝʛʘʪʥʠʭ ʧʦʨ, ʚʥʫʪʨʽʰʥʴʦʘʛʨʝʛʘʪʥʽ ʧʦʨʠ ʧʦʤʽʪʥʦ ʥʝ ʯʽʪʢʦ, 

ʤʦʞʣʠʚʦ ʤʘʚ ʤʽʩʮʝ ʧʨʦʮʝʩ ʥʘʚʘʥʪʘʞʝʥʥʷ ˇʨʫʥʪʫ ʟʚʝʨʭʫ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ 

ʟʣʠʪʪʷ ʤʘʪʝʨʽʘʣʫ ʽ ʬʦʨʤʫʚʘʥʥʷ ʧʦʨ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ (ʨʠʩ. 19). ɼʫʞʝ ʩʢʣʘ-

ʜʥʘ ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʟʘʙʘʨʚʣʝʥʥʷ ʘʛʨʝʛʘʪʽʚ ʛʫʤʫʩʦʤ ʚʢʘʟʫʻ ʥʘ ʧʝʨʝʨʦʟʧʦʜʽʣ 

(ʘʣʝ ʥʝ ʟʥʘʯʥʠʡ) ʚ ʤʝʞʘʭ ʛʦʨʠʟʦʥʪʫ, ʭʘʨʘʢʪʝʨʥʽ ʚʝʣʠʢʽ, ʟʮʝʤʝʥʪʦʚʘʥʽ ʢʘʨ-

ʙʦʥʘʪʘʤʠ ʤʽʢʨʦʘʛʨʝʛʘʪʠ 

Phk ï 0,4-0,6 ʤ ʙʫʨʫʚʘʪʦ-ʧʘʣʝʚʦ-ʩʚʽʪʣʦʩʽʨʠʡ, ʫ ʚʦʣʦʛʦʤʫ ʩʪʘʥʽ ʧʫʭʢʠʡ, ʛʦʨʽʭʫʚʘʪʦ-

ʛʨʫʜʢʫʚʘʪʠʡ, ʟ ʤʽʮʥʠʤʠ ʩʪʨʫʢʪʫʨʥʠʤʠ ʦʢʨʝʤʦʩʪʷʤʠ, ʧʠʣʫʚʘʪʠʡ ʣʝʛʢʠʡ ʩʫ-

ʛʣʠʥʦʢ, ʟ ʯʝʨʚʦʨʠʾʥʘʤʠ, ʧʝʨʝʭʽʜ ʽ ʤʝʞʘ ʧʦʩʪʫʧʦʚʽ ʟʘ ʩʚʽʪʣʽʰʠʤ ʟʘʙʘʨʚʣʝʥ-

ʥʷʤ. ɺ ʰʣʽʬʘʭ ʟ ʧʝʨʝʭʽʜʥʦʛʦ ʜʦ ʧʦʨʦʜʠ ʛʦʨʠʟʦʥʪʫ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʧʽʜʚʠʱʝ-

ʥʠʡ ʚʤʽʩʪ ʧʽʱʘʥʠʭ ʟʝʨʝʥ ʽ ʤʘʪʝʨʽʘʣ ʩʫʧʽʱʘʥʠʡ (ʨʠʩ. 20). ɺʩʽ ʦʙʢʘʪʘʥʽ ʟʝʨ-

ʥʘ ʧʽʩʢʫ ʜʽʘʤʝʪʨʦʤ 0,3-0,4 ʤʤ (ʜʦ 80% ʧʣʦʱʽ ʰʣʽʬʘ) ʤʘʶʪʴ ʢʘʨʙʦʥʘʪʥʽ, 

ʘʙʦ ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʽ ʧʣʽʚʢʠ ʽ ʦʙʦʣʦʥʢʠ, ʨʦʟʜʽʣʝʥʽ ʰʠʨʦʢʠʤʠ ʟʚʠʚʠʩ-

ʪʠʤʠ ʧʦʨʘʤʠ, ʤʘʩʘ ʩʣʘʙʢʦʢʘʨʙʦʥʘʪʥʘ, ʚ ʥʝʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʥʘʷʚʥʠʡ ʤʽʢ-

ʨʦʢʨʠʩʪʘʣʽʯʥʠʡ ʢʘʣʴʮʠʪ. ʄʦʞʣʠʚʦ ʮʝ ʣʽʥʟʘ ʧʽʩʢʫ ʚ ʣʝʩʦʚʦʤʫ ʤʘʪʝʨʽʘʣʽ ʽ, 

ʩʢʦʨʽʰ ʟʘ ʚʩʝ, ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 
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ʈʠʩ. 20. ʆʣʴʚʽʷ. ʄʽʢʨʦʙʫʜʦʚʘ ʧʝʨʝʭʽʜʥʦʛʦ ʜʦ ʧʦʨʦʜʠ ʛʦʨʠʟʦʥʪʫ 
 

 

 
ɸ ï ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʽ ʣʝʩʦʚʽ ʯʘʩʪʦʯʢʠ; ɹ ï ʣʝʩ ʧʨʦʩʦʯʝʥʠʡ ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʠʤ ʢʘʣʴʮʠʪʦʤ; ɺ ï ʢʘʨ-

ʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʽ ʘʛʨʝʛʘʪʠ. ɿʙ.70, ɸ-ɺ ï ʥʽʢ.//. 

ʈʠʩ. 21. ʆʣʴʚʽʷ. ʄʽʢʨʦʙʫʜʦʚʘ ʛʦʨʠʟʦʥʪʫ ʧʦʨʦʜʠ 

ʈʢ ï 0,6-0,8 ʤ ʧʘʣʝʚʠʡ, ʟ ʙʽʣʦʟʽʨʢʦʶ, ʧʫʭʢʠʡ, ʧʠʣʫʚʘʪʠʡ ʣʝʛʢʠʡ ʩʫʛʣʠʥʦʢ, ʛʨʫʜʢʫʚʘʪʦ-

ʨʦʟʩʠʧʯʘʩʪʠʡ, ʚʝʨʪʠʢʘʣʴʥʦ-ʩʪʦʚʧʯʘʩʪʠʡ. ʇʽʜ ʤʽʢʨʦʩʢʦʧʦʤ ʤʘʪʝʨʽʘʣ ʚʠʛʣʷ-

ʜʘʻ ʷʢ ʣʝʩ, ʘʣʝ ʧʨʦʩʦʯʝʥʠʡ ʟʮʝʤʝʥʪʦʚʘʥʠʤ ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʠʤ ʢʘʣʴʮʠʪʦʤ 

(ʨʠʩ. 21), ʭʘʨʘʢʪʝʨʥʽ ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʽ ʣʝʩʦʚʽ ʯʘʩʪʦʯʢʠ ʽ ʩʧʽʚʨʦʟʤʽʨʥʽ 

ʟ ʥʠʤʠ ʟʝʨʥʘ ʤʽʥʝʨʘʣʽʚ ʟ ʢʘʨʙʦʥʘʪʥʠʤʠ ʧʣʽʚʢʘʤʠ ʽ ʦʙʦʣʦʥʢʘʤʠ (0,03-0,05 

ʤʤ), ʚʦʥʠ ʨʦʟʜʽʣʝʥʽ ʩʽʪʢʦʶ ʟʚʠʚʠʩʪʠʭ ʧʦʨ ʟ ʢʨʫʧʥʽʰʠʤʠ ʢʘʨʙʦʥʘʪʥʦ-

ʛʣʠʥʠʩʪʠʤʠ ʦʢʨʫʛʣʠʤʠ ʘʛʨʝʛʘʪʘʤʠ, ʩʢʨʽʧʣʝʥʠʤʠ ʢʘʨʙʦʥʘʪʘʤʠ, ʤʘʩʘ 

ʤʘʡʞʝ ʦʜʥʦʨʽʜʥʘ ʽʟ ʩʠʩʪʝʤʦʶ ʨʦʟʚʠʥʝʥʠʭ ʧʦʨ. ʄʽʥʝʨʘʣʴʥʠʡ ʩʢʝʣʝʪ ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʡ ʧʝʨʝʚʘʞʥʦ ʟʝʨʥʘʤʠ ʩʝʨʝʜʥʴʦʛʦ ʽ ʢʨʫʧʥʦʛʦ ʧʠʣʫ, ʩʢʣʘʜʘʻ ʜʦ 60-

70% ʧʣʦʱʽ ʰʣʽʬʘ, ʧʦʦʜʠʥʦʢʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʜʨʽʙʥʽ ʧʽʱʘʥʽ ʟʝʨʥʘ 

bg ï 0,8-1,2 ʤ ʧʘʣʝʚʠʡ, ʦʜʥʦʨʽʜʥʠʡ, ʣʝʛʢʠʡ ʣʝʩʦʚʠʜʥʠʡ ʩʫʛʣʠʥʦʢ, ʧʠʣʫʚʘʪʠʡ, ʛʨʫʜʢʫʚʘ-

ʪʦ-ʨʦʟʩʠʧʯʘʩʪʠʡ. ɺ ʰʣʽʬʽ ʟ ˇʨʫʥʪʦʫʪʚʦʨʶʚʘʣʴʥʦʾ ʧʦʨʦʜʠ ʧʨʦʷʚʣʷʻʪʴʩʷ ʣʝ-

ʩʦʚʘ ʤʽʢʨʦʙʫʜʦʚʘ (ʨʠʩ. 22): ʤʘʩʘ ʩʢʣʘʜʝʥʘ ʩʚʽʪʣʠʤʠ ʢʘʨʙʦʥʘʪʥʦ-

ʛʣʠʥʠʩʪʠʤʠ ʘʛʨʝʛʘʪʘʤʠ ʽ ʟʝʨʥʘʤʠ ʧʝʨʚʠʥʥʠʭ ʤʽʥʝʨʘʣʽʚ ʟ ʧʣʽʚʢʘʤʠ ʽ ʦʙʦʣʦ-

ʥʢʘʤʠ, ʨʦʟʤʽʨʠ ʘʛʨʝʛʘʪʽʚ ï 0,03-0,05 ʤʤ, ʧʨʠʩʫʪʥʽ ʜʨʽʙʥʦʧʽʱʘʥʽ ʦʙʢʘʪʘʥʽ 

ʟʝʨʥʘ, ʘʣʝ ʚʩʽ ʚʦʥʠ ʟ ʧʣʽʚʢʘʤʠ. ʄʽʥʝʨʘʣʴʥʠʡ ʩʢʝʣʝʪ ʩʢʣʘʜʘʻ ʜʦ 70-90% 

ʧʣʦʱʽ ʰʣʽʬʘ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʝʨʝʚʘʞʥʦ ʢʨʫʧʥʦʧʠʣʫʚʘʪʠʤʠ ʽ ʜʨʽʙʥʦʧʽʘɦ-

ʥʠʤʠ ʦʙʢʘʪʘʥʠʤʠ ʟʝʨʥʘʤʠ, ʧʦʨʘʤʠ-ʪʨʽʱʠʥʘʤʠ, ʤʘʩʘ ʩʣʘʙʢʦ ʧʨʦʩʦʯʝʥʘ 

ʤʽʢʨʦʢʨʠʩʪʘʣʽʯʥʠʤ ʢʘʣʴʮʠʪʦʤ. 
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ɸ, ɹ ï ʢʘʨʙʦʥʘʪʥʦ-ʛʣʠʥʠʩʪʽ ʘʛʨʝʛʘʪʠ; ɺ ï ʧʦʨʠ-ʪʨʽʱʠʥʠ; ɻ ï ʧʽʱʘʥʽ ʟʝʨʥʘ ʧʨʦʩʦʯʝʥʽ ʤʽʢʨʦʢ-

ʨʠʩʪʘʣʽʯʥʠʤ ʢʘʣʴʮʠʪʦʤ. ɿʙ.70, ɸ-ɺ ï ʥʽʢ.//, ɻ ï ʥʽʢ. +. 

ʈʠʩ. 22. ʆʣʴʚʽʷ. ʄʽʢʨʦʙʫʜʦʚʘ ʙʫʟʴʢʦʛʦ ʣʝʩʫ 
 

ˆʨʫʥʪ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʷʢ ʙʣʠʟʴʢʠʡ ʜʦ ʢʘʰʪʘʥʦʚʠʭ ʩʦʣʦʥʮʶʚʘʪʠʭ ʽʟ 

ʯʽʪʢʦ ʚʠʨʘʞʝʥʠʤ ʢʘʨʙʦʥʘʪʥʠʤ ʛʦʨʠʟʦʥʪʦʤ, ʩʝʨʝʜʥʴʦʩʫʛʣʠʥʠʩʪʠʤ. ʊʘʢʽ ʦʟʥʘʢʠ 

ˇʨʫʥʪʫ, ʷʢ ʩʽʨʦ-ʙʫʨʽ ʚʽʜʪʽʥʢʠ ʟʘʙʘʨʚʣʝʥʥʷ, ʢʘʨʙʦʥʘʪʥʽʩʪʴ, ʢʦʨʦʪʢʠʡ ʧʨʦʬʽʣʴ ʟ 

ʙʽʣʦʟʽʨʢʦʶ ʚ ʈʢ, ʜʝʷʢʘ ʫʱʽʣʴʥʝʥʽʩʪʴ ʙʫʜʦʚʠ ʚ ʛʫʤʫʩʦʚʦʤʫ ʛʦʨʠʟʦʥʪʽ ʜʦʟʚʦʣʷʶʪʴ 

ʨʦʟʛʣʷʜʘʪʠ ʡʦʛʦ ʷʢ ʧʝʨʝʭʽʜʥʠʡ ʚʘʨʽʘʥʪ ʜʦ ʯʦʨʥʦʟʝʤʽʚ ʧʽʚʜʝʥʥʠʭ. ˆʨʫʥʪʠ ʩʬʦʨ-

ʤʦʚʘʥʽ ʚ ʦʙʩʪʘʥʦʚʢʘʭ ʧʽʚʜʝʥʥʦʛʦ ʩʪʝʧʫ ʟ ʥʝʟʥʘʯʥʠʤ ʥʘʢʦʧʠʯʝʥʥʷʤ ʦʨʛʘʥʽʯʥʦʾ 

ʤʘʩʠ. ɿʘʩʦʣʝʥʽʩʪʴ ˇʨʫʥʪʫ ʥʝ ʩʧʨʠʷʣʘ ʬʘʫʥʽʩʪʠʯʥʽʡ ʘʢʪʠʚʥʦʩʪʽ. ˆʨʫʥʪ ʟ ʙʽʣʴʰʠʤ 

ʧʨʦʷʚʦʤ ʛʫʤʫʩʦʩʽʨʫʚʘʪʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ, ʥʽʞ ʚ ʧʨʦʬʽʣʷʭ, ʦʧʠʩʘʥʠʭ ʜʣʷ ʜʽʣʷʥʦʢ 

ʅʝʢʨʦʧʦʣʶ. 

ʈʆɿʏʀʉʊʂɸ ˉ8. ɺ ʨʦʟʯʠʩʪʮʽ, ʷʢʘ ʨʦʟʤʽʱʝʥʘ ʥʘ ʧʽʚʜʝʥʴ ʚʽʜ ʨʦʟʯʠʩʪʢʠ 

ˉ7 (N46Ü41.287Ë ɽ031Ü54.324Ë) ʥʘʜ ʘʥʪʠʯʥʠʤ ˇʨʫʥʪʦʤ, ʯʽʪʢʦ ʧʨʦʩʪʝʞʝʥʦ ʤʘʪʝ-

ʨʽʘʣ ʩʫʯʘʩʥʦʛʦ ʯʦʨʥʦʟʝʤʫ ʧʦʪʫʞʥʽʩʪʶ ʙʽʣʷ 0,4 ʤ. ʎʝʡ ʧʨʦʬʽʣʴ ʜʦʟʚʦʣʷʻ ʧʨʦʩʣʽ-

ʜʢʫʚʘʪʠ ʧʨʦʮʝʩ ʥʘʢʦʧʠʯʝʥʥʷ ʤʘʪʝʨʽʘʣʫ ʩʫʯʘʩʥʦʛʦ ˇʨʫʥʪʫ ʚ ʧʽʩʣʷʘʥʪʠʯʥʠʡ ʧʝʨʽ-

ʦʜ. ɿʚʝʨʭʫ ʚʥʠʟ ʧʨʦʬʽʣʴ ʤʘʻ ʪʘʢʽ ʛʦʨʠʟʦʥʪʠ (ʨʠʩ. 23). 

 ɸ  ɺ 
ɸ ï ʬʦʪʦ (ʣʽʚʦʨʫʯ); ɹ ï ʬʨʘʛʤʝʥʪ ʣʘʥʜʰʘʬʪʫ ʥʘʜ ʨʦʟʯʠʩʪʢʦʶ ˉ8; ɺ ï ʢʦʣʴʦʨʦʚʘ ʧʦʣʴʦʚʘ ʟʘ-

ʨʠʩʦʚʢʘ ʟ ʧʨʠʤʘʟʢʘʤʠ ʥʘʪʫʨʘʣʴʥʦʛʦ ʤʘʪʝʨʽʘʣʫ (ʧʨʘʚʦʨʫʯ) (ʚʠʢʦʥʘʥʘ ɾ.ʄ. ʄʘʪʚʽʾʰʠʥʦʶ). 

ʈʠʩ. 23. ɻʝʥʝʪʠʯʥʽ ʛʦʨʠʟʦʥʪʠ ˇʨʫʥʪʫ ʚ ʨʦʟʯʠʩʪʮʽ ˉ8 
 

 


