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ʋɼʂ 630* 
ɺʽʩʥʠʢ ʄʘʣʠʥʩʴʢʦʛʦ ʬʘʭʦʚʦʛʦ ʢʦʣʝʜʞʫ: ʥʘʫʢʦʚʝ ʚʠʜʘʥʥʷ. ʤ. ʄʘʣʠʥ, 2024, ʚʠʧʫʩʢ 3. 155 ʩ. 
ɺʠʜʘʥʥʷ ʧʫʙʣʽʢʫʻ ʥʘʫʢʦʚʽ ʧʨʘʮʽ, ʷʢʽ ʚʠʩʚʽʪʣʶʶʪʴ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ 

ʟʘʢʦʨʜʦʥʥʠʭ ʥʘʫʢʦʚʠʭ, ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ, ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ ʫ ʛʘʣʫʟʽ 
ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʩʫʤʽʞʥʠʭ ʥʘʫʢ. ʋ ʚʠʜʘʥʥʽ ʥʘʚʦʜʷʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʫ ʩʬʝʨʽ 
ʚʽʜʪʚʦʨʝʥʥʷ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʚʧʣʠʚʫ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʥʘ ʜʦʚʢʽʣʣʷ. ʈʦʟʛʣʷʜʘʶʪʴʩʷ 
ʧʨʦʙʣʝʤʠ ʟʘʭʠʩʪʫ ʣʽʩʽʚ ʚʽʜ ʧʦʞʝʞ, ʰʢʽʜʥʠʢʽʚ ʽ ʭʚʦʨʦʙ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʜʝʨʝʚʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʽʥʰʽ 
ʘʩʧʝʢʪʠ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ.  

ʇʨʠʟʥʘʯʝʥʝ ʜʣʷ ʥʘʫʢʦʚʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʚʠʢʣʘʜʘʯʽʚ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ, ʜʦʢʪʦʨʘʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ, 
ʬʘʭʽʚʮʽʚ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 

ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ʨʽʰʝʥʥʷʤ ʚʯʝʥʦʾ ʨʘʜʠ ʇʦʣʽʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, 

ʧʨʦʪʦʢʦʣ ˉ 6 ʚʽʜ 22.01.2025 
ʈʝʜʘʢʮʽʡʥʘ ʢʦʣʝʛʽʷ: 

ɻʦʣʦʚʥʠʡ ʨʝʜʘʢʪʦʨ: ɯʚʘʥʶʢ ɯʛʦʨ ɼʤʠʪʨʦʚʠʯ, ʜ-ʨ ʩ-ʛ. ʥʘʫʢ, ʧʨʦʬ., ʄʘʣʠʥʩʴʢʠʡ ʬʘʭʦʚʠʡ 

ʢʦʣʝʜʞ. 

ʏʣʝʥʠ ʨʝʜʘʢʮʽʡʥʦʾ ʢʦʣʝʛʽʾ: 

ɸʥʜʨʝʻʚʘ ʆʣʝʥʘ ʖʨʽʾʚʥʘ, ʜ-ʨ ʩ.-ʛ. ʥʘʫʢ, ʜʦʮ., ʇʦʣʽʩʴʢʠʡ ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, 

ʤ. ɾʠʪʦʤʠʨ; 

ɻʦʡʯʫʢ ɸʥʘʪʦʣʽʡ ʌʝʜʦʨʦʚʠʯ, ʜ-ʨ ʩ.-ʛ. ʥʘʫʢ, ʧʨʦʬ., ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʤ. ʂʠʾʚ; 

ɻʦʨʥʦʚʩʴʢʘ ʉʚʽʪʣʘʥʘ ɺʦʣʦʜʠʤʠʨʽʚʥʘ, ʢʘʥʜ. ʩ.-ʛ. ʥʘʫʢ, ʜʦʮ., ɹʽʣʦʮʝʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ɹʽʣʘ ʎʝʨʢʚʘ; 

ɼʘʚʠʜʝʥʢʦ ʂʘʪʝʨʠʥʘ ɺʘʣʝʨʽʾʚʥʘ, ʢʘʥʜ. ʩ.-ʛ. ʥʘʫʢ, ʜʦʮ., ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ ʐʚʝʜʩʴʢʦʛʦ 

ɸʛʨʘʨʥʦʛʦʋʥʽʚʝʨʩʠʪʝʪʫ (ʤ. ʋʧʧʩʘʣʘ, ʐʚʝʮʽʷ. Swedish University of Agriculture Science (SLU); 

ɼʝʙʨʠʥʶʢ ʖʨʽʡ ʄʠʭʘʡʣʦʚʠʯ, ʜ-ʨ ʩ.-ʛ. ʥʘʫʢ, ʧʨʦʬ., ʅʘʮʽʦʥʘʣʴʥʠʡ ʣʽʩʦʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʋʢʨʘʾʥʠ, ʤ. ʃʴʚʽʚ; 

ɼʟʠʙʘ ɸʥʜʞʝʣʘ ɸʥʜʨʽʾʚʥʘ, ʢʘʥʜ. ʩ.-ʛ. ʥʘʫʢ, ʜʦʮ., ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʤ. ʂʠʾʚ; 

ʂʘʨʧʦʚʠʯ ʄʘʨʠʥʘ ʉʝʨʛʽʾʚʥʘ, ʢʘʥʜ. ʩ.-ʛ. ʥʘʫʢ, ʄʘʣʠʥʩʴʢʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ, ʩ. ɻʘʤʘʨʥʷ, 

ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣ.; 

ʂʨʘʪʶʢ ʆʣʝʢʩʘʥʜʨ ʃʝʦʥʽʜʦʚʠʯ, ʜ-ʨ ʙʽʦʣ. ʥʘʫʢ, ʜʦʮ., ʇʦʣʽʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ,         

ʤ. ɾʠʪʦʤʠʨ; 

ʃʝʚʯʝʥʢʦ ɺʘʣʝʨʽʡ ɹʦʨʠʩʦʚʠʯ, ʢʘʥʜ. ʩ.-ʛ. ʥʘʫʢ, ʜʦʮ., ʄʘʣʠʥʩʴʢʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ, ʩ. ɻʘʤʘʨʥʷ, 

ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣ.; 

ʆʩʘʜʯʫʢ ʃʝʦʥʽʜ ʉʝʤʝʥʦʚʠʯ, ʜ-ʨ ʩ.-ʛ. ʥʘʫʢ, ʧʨʦʬ., ʅʘʮʽʦʥʘʣʴʥʠʡ ʣʽʩʦʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʋʢʨʘʾʥʠ, ʤ. ʃʴʚʽʚ; 

ʇʫʟʨʽʥʘ ʅʘʪʘʣʽʷ ɺʘʩʠʣʽʚʥʘ, ʢʘʥʜ. ʩ.-ʛ. ʥʘʫʢ, ʜʦʮ., ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʤ. ʂʠʾʚ; 

ʉʦʧʫʰʠʥʩʴʢʠʡ ɯʚʘʥ ʄʠʢʦʣʘʡʦʚʠʯ, ʜ-ʨ ʩ.-ʛ. ʥʘʫʢ, ʧʨʦʬ., ʎʝʥʪʨ ʣʽʩʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ 

ʢʦʤʧʝʪʝʥʮʽʡ çʊʶʨʽʥʛʩʴʢʠʡ ʣʽʩè, ɻʦʪʘ, ʅʽʤʝʯʯʠʥʘ; 

ʌʫʯʠʣʦ ʗʨʦʩʣʘʚ ɼʤʠʪʨʦʚʠʯ, ʜ-ʨ ʩ.-ʛ. ʥʘʫʢ, ʧʨʦʬ., ʄʘʣʠʥʩʴʢʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ ʩ. ɻʘʤʘʨʥʷ, 

ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣ.; 

ʐʣʘʧʘʢ ɺʦʣʦʜʠʤʠʨ ʇʝʪʨʦʚʠʯ, ʜ-ʨ ʩ.-ʛ. ʥʘʫʢ, ʧʨʦʬ., ʋʤʘʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʩʘʜʽʚʥʠʮʪʚʘ, ʤ. ʋʤʘʥʴ; 

ʖʭʥʦʚʩʴʢʠʡ ɺʘʩʠʣʴ ʖʨʽʡʦʚʠʯ, ʜ-ʨ ʩ.-ʛ. ʥʘʫʢ, ʧʨʦʬ., ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʽʦʨʝʩʫʨʩʽʚ ʽ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʤ. ʂʠʾʚ. 

ɸʜʨʝʩʘ ʨʝʜʘʢʮʽʾ: 

11645, ʩ. ɻʘʤʘʨʥʷ, ʂʦʨʦʩʪʝʥʩʴʢʠʡ ʨʘʡʦʥ, ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣʘʩʪʴ, ʋʢʨʘʾʥʘ 

ʊʝʣ.: 0964734078; E-mail: visnyk22mfk@gmail.ʩom 

ʇʝʨʽʦʜʠʯʥʽʩʪʴ ʚʠʜʘʥʥʷ ʦʜʠʥ ʨʘʟ ʚ ʨʽʢ. ɾʫʨʥʘʣ çɺʽʩʥʠʢ ʄʘʣʠʥʩʴʢʦʛʦ ʬʘʭʦʚʦʛʦ ʢʦʣʝʜʞʫè 

ʻ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʶ ʚʣʘʩʥʽʩʪʶ ʄʘʣʠʥʩʴʢʦʛʦ ʬʘʭʦʚʦʛʦ ʢʦʣʝʜʞʫ ʡ ʦʭʦʨʦʥʷʻʪʴʩʷ ɿʘʢʦʥʦʤ 

ʋʢʨʘʾʥʠ çʇʨʦ ʘʚʪʦʨʩʴʢʽ ʪʘ ʩʫʤʽʞʥʽ ʧʨʘʚʘè. ʄʘʪʝʨʽʘʣʠ ʜʨʫʢʫʶʪʴʩʷ ʤʦʚʦʶ ʦʨʠʛʽʥʘʣʫ. ʋ ʨʘʟʽ 

ʧʝʨʝʜʨʫʢʫʚʘʥʥʷ ʧʦʩʠʣʘʥʥʷ ʥʘ ʞʫʨʥʘʣ çɺʽʩʥʠʢ ʄʘʣʠʥʩʴʢʦʛʦ ʬʘʭʦʚʦʛʦ ʢʦʣʝʜʞʫè ʻ 

ʦʙʦʚôʷʟʢʦʚʠʤ. ɿʘ ʪʦʯʥʽʩʪʴ ʧʝʨʝʢʣʘʜʫ, ʮʠʬʨ, ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʟʚ, ʚʣʘʩʥʠʭ ʽʤʝʥ, ʮʠʪʘʪ ʪʘ ʽʥʰʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʥʝʩʫʪʴ ʘʚʪʦʨʠ ʩʪʘʪʝʡ. 
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ɿʄɯʉʊ 

 

ɹʫʜʥʽʢ ɯ. ʇ., ʇʝʯʝʥʶʢ ɭ. ʇ., ʌʝʜʴʦʚʠʯ ɯ. ɺ.,  ʇʽʮʽʣʴ ɸ. ʆ. 

ʇʈʆʊʀɽʈʆɿɯʁʅɸ ʈʆʃʔ ʃɯʉʆɺʀʍ ʅɸʉɸɼɾɽʅʔ ʅɸ ʇʆʃɯʉʉɯééé 7 

ɻʦʨʻʣʦʚ ʆ. ʄ. ʆʉʅʆɺʅɯ ɽʃɽʄɽʅʊʀ ʊɽʍʅʆʃʆɻɯɰ ʊɸ ɼɽʗʂɯ 

ʈɽɿʋʃʔʊɸʊʀ ɻɯɹʈʀɼʀɿɸʎɯɰ ɺɽʈɹééééééééééééééé. 16 

ɾʫʢʦʚʩʴʢʠʡ ʆ. ɺ., ʂʨʘʩʥʦʚ ɺ. ʇ., ʆʨʣʦʚ ʆ. ʆ., ʂʫʨʙʝʪ ʊ. ɺ.,                   

ʊʫʨʢʦ ɺ. ʄ.  ʉʋʏɸʉʅʀʁ ɺʀɼʆɺʀʁ ʉʂʃɸɼ ʌʃʆʈʀ 

ɼɽʅɼʈʆʃʆɻɯʏʅʆɻʆ ʇɸʈʂʋ ʇʆʃɯʉʔʂʆɻʆ ʌɯʃɯɸʃʋ ʋʂʈʅɼɯʃɻɸ 
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ɯ. ʇ. ɹʫʜʥʽʢ1, ɭ. ʇ. ʇʝʯʝʥʶʢ1, ɯ. ɺ. ʌʝʜʴʦʚʠʯ1, ɸ. ʆ. ʇʽʮʽʣʴ2  
1ʄʘʣʠʥʩʴʢʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ, ʩ. ɻʘʤʘʨʥʷ, ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣʘʩʪʴ, ʋʢʨʘʾʥʘ 

2ʇʦʣʽʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ɾʠʪʦʤʠʨ, ʋʢʨʘʾʥʘ 

 

ʇʈʆʊʀɽʈʆɿɯʁʅɸ ʈʆʃʔ ʃɯʉʆɺʀʍ ʅɸʉɸɼɾɽʅʔ  ɺ 

ɾʀʊʆʄʀʈʉʔʂʆʄʋ ʇʆʃɯʉʉɯ 

 

ɺ ʩʪʘʪʪʽ ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦʱʦʚʦʛʦ ʧʦʚʝʨʭʥʝʚʦʛʦ 

ʩʪʦʢʫ ʧʨʠ ʬʽʟʠʯʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ ʩʪʦʢʦʚʦ-ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʣʦʪʢʫ ʪʘ ʧʦʣʴʦʚʠʭ 

ʫʤʦʚʘʭ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʾ ʨʦʙʦʪʠ ʚʩʪʘʥʦʚʣʝʥʦ ʧʘʨʘʤʝʪʨʠ ʩʪʦʢʫ  ̔ ʝʨʦʟʽʾ ʜʣʷ 

ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ, ʨʽʣʣʽ ʪʘ ʙʘʛʘʪʦʨʽʯʥʠʭ ʪʨʘʚ. ɺ ʘʛʨʦʣʘʥʜʰʘʬʪʘʭ ʇʦʣʽʩʩʷ ʬʦʨʤʫʻʪʴʩʷ 

ʧʦʚʝʨʭʥʝʚʠʡ ʩʪʽʢ, ʷʢʠʡ ʚʠʢʣʠʢʘʻ ʝʨʦʟʽʶ ˇʨʫʥʪʽʚ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʶ ʟʘʣʝʞʥʦ ʚʽʜ ʘʛʨʦʬʦʥʫ. 

ʂʦʝʬʽʮʽʻʥʪʠ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʟʽ ʩʭʠʣʽʚ ʢʨʫʪʠʟʥʦʶ 2-3Ü ʥʘ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʠʭ ʟʤʠʪʠʭ 

ˇʨʫʥʪʘʭ ʩʪʘʥʦʚʣʷʪʴ: ʫ ʣʽʩʽ 0,59 Ñ 0,10, ʫ ʣʽʩʦʚʽʡ ʩʤʫʟʽ - 0,40 Ñ 0,04, ʘ ʥʘ ʨʽʣʣʽ ï 0,28 Ñ 0,02. 

ʂʘʣʘʤʫʪʥʽʩʪʴ ʩʪʦʢʫ, ʷʢ ʦʩʥʦʚʥʠʡ ʬʘʢʪʦʨ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʝʨʦʟʽʾ, ʥʘ ʨʽʣʣʽ ʩʪʘʥʦʚʠʪʴ               

11,6 ʛĀʣ-1, ʱʦ ʟʥʘʯʥʦ ʚʠʱʝ, ʥʽʞ ʫ ʣʽʩʦʚʦʤʫ ʥʘʩʘʜʞʝʥʽ (1,7ʛĀʣ-1) ʽ ʚ ʣʽʩʦʚʦʾ ʩʤʫʟʽ ï 0,17 ʛĀʣ-1. ɿʤʠʚ 

ʚʽʜʧʦʚʽʜʥʦ ʩʢʣʘʜʘʻ 2,66Ñ0,36, 0,32Ñ0,1 ʽ 0,17Ñ0,05 ʪĀʛʘ-1. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʟʤʠʚʫ, ʷʢ ʧʦʢʘʟʥʠʢ 

ʧʨʦʪʠʝʨʦʟʽʡʥʦʾ ʩʪʽʡʢʦʩʪʽ, ʜʣʷ ʨʽʣʣʽ ʩʢʣʘʜʘʻ 62,2Ñ2,2 ʛĀʭʚ-1 ʟ 1 ʤ2, ʘ ʜʣʷ ʣʽʩʫ ʽ ʣʽʩʦʚʦʾ ʩʤʫʛʠ, 

ʚʽʜʧʦʚʽʜʥʦ 1,43Ñ0,2 ʽ 3,21Ñ0,7ʛĀʭʚ-1 ʟ 1 ʤ2. ʆʨʛʘʥʽʯʥʽ ʟʘʣʠʰʢʠ ʩʢʣʘʜʘʶʪʴ ʟʥʘʯʥʦ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ 

ʪʚʝʨʜʦʛʦ ʩʪʦʢʫ ʚ ʣʽʩʽ (13-14% ) ʧʦʨʽʚʥʷʥʦ ʟ ʨʽʣʣʝʶ, ʜʝ ʾʭ ʧʠʪʦʤʘ ʚʘʛʘ ʥʝ ʧʝʨʝʚʠʱʫʻ 1-2%. 

ɻʽʜʨʦʣʦʛʦ-ʝʨʦʟʽʡʥʽ ʧʨʦʮʝʩʠ, ʙʫʜʫʯʠ ʧʨʦʚʽʜʥʠʤʠ ʚ ʧʝʨʝʪʚʦʨʝʥʥʽ ʧʨʠʨʦʜʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʚʠʩʦʯʠʥ ʽ ʨʽʚʥʠʥ, ʧʦʨʫʰʫʶʪʴ ʝʢʦʣʦʛʽʯʥʫ ʨʽʚʥʦʚʘʛʫ ʚ ˇʨʫʥʪʘʭ ʣʘʥʜʰʘʬʪʽʚ. ʇʨʦʮʝʩ 

ʧʝʨʝʥʝʩʝʥʥʷ ʨʝʯʦʚʠʥ ʥʘ ʚʦʜʦʟʙʦʨʽ ʧʦʚôʷʟʘʥʠʡ ʟ ʧʦʚʝʨʭʥʝʚʠʤ ʩʪʦʢʦʤ ʚʦʜʠ, ʷʢʠʡ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ 

ʨʦʣʴ ʫ ʤʽʛʨʘʮʽʾ ʩʧʦʣʫʢ ʨʽʟʥʠʭ ʬʦʨʤ. 

ɺʠʷʚʣʝʥʦ ʧʦʟʠʪʠʚʥʫ ʩʪʦʢʦʨʝʛʫʣʶʶʯʫ ʪʘ ʧʨʦʪʠʝʨʦʟʽʡʥʫ ʨʦʣʴ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʷʢ 

ʩʢʣʘʜʦʚʦʾ ʯʘʩʪʠʥʠ ʝʣʝʤʝʥʪʽʚ ʘʛʨʦʣʘʥʰʘʬʪʫ. ʆʮʽʥʝʥʦ ʟʘʭʠʩʥʫ ʨʦʣʴ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ, ʷʢʽ 

ʩʧʨʠʯʠʥʷʶʪʴ ʦʧʪʠʤʽʟʫʶʯʫ ʜʽʶ ʥʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʧʝʨʝʨʦʟʧʦʜʽʣ ʧʨʦʜʫʢʪʽʚ ʝʨʦʟʽʾ ʥʘ ʚʦʜʦʟʙʦʨʽ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʝʨʦʟʽʷ, ʣʘʥʜʰʘʬʪ, ̌ ʨʫʥʪ, ʟʘʙʨʫʜʥʝʥʥʷ, ʤʽʛʨʘʮʽʷ, ʩʪʽʢ, ʣʽʩʦʚʽ ʥʘʩʘʜʞʝʥʥʷ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ ʪʘ ʘʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ɿʘ ʩʫʯʘʩʥʠʤʠ 

ʫʷʚʣʝʥʥʷʤʠ, ʣʽʩʦʚʽ ʥʘʩʘʜʞʝʥʥʷ ʚʽʜʥʦʩʷʪʴ ʜʦ ʚʝʜʫʯʠʭ ʬʘʢʪʦʨʽʚ ʬʦʨʤʫʚʘʥʥʷ 

ʧʦʪʦʢʽʚ ʨʝʯʦʚʠʥ ʚ ʣʘʥʜʰʘʬʪʘʭ ʨʽʟʥʠʭ ʧʨʠʨʦʜʥʠʭ ʟʦʥ. ʂʨʽʤ ʪʦʛʦ, ʣʽʩʠ ʚʽʜʽʛʨʘʶʪʴ 

ʚʠʟʥʘʯʘʣʴʥʫ ʧʨʦʪʠʝʨʦʟʽʡʥʦʾ ʨʦʣʽ, ʱʦ ʧʦʢʘʟʘʥʦ ʙʘʛʘʪʦʯʠʩʝʣʴʥʠʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷʤʠ [1, 2 ʪʘ ʽʥ.]. ɺʩʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʽ ʧʨʠʩʚʷʯʝʥʽ ʚʠʚʯʝʥʥʶ ʧʨʦʮʝʩʽʚ 
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ʚʦʜʥʦʾ ʝʨʦʟʽʾ, ʧʨʦʚʝʜʝʥʽ ʯʝʨʝʟ ʛʽʜʨʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢ ʧʦʦʜʠʥʦʢʽ 

ʚʠʧʘʜʢʠ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʟʘ ʧʝʚʥʠʡ ʧʝʨʽʦʜ ʘʙʦ ʮʽʣʠʡ ʨʽʢ. 

ɽʨʦʟʽʡʥʽ ʧʨʦʮʝʩʠ, ʙʫʜʫʯʠ ʧʨʦʚʽʜʥʠʤʠ ʚ ʧʝʨʝʪʚʦʨʝʥʥʽ ʧʨʠʨʦʜʥʦ-

ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʷʢ ʚ ʛʽʨʩʴʢʠʭ ʫʤʦʚʘʭ, ʪʘʢ ʽ ʥʘ ʨʽʚʥʠʥʘʭ, ʧʦʨʫʰʫʶʪʴ 

ʝʢʦʣʦʛʽʯʥʫ ʨʽʚʥʦʚʘʛʫ ʣʘʥʜʰʘʬʪʽʚ. ʇʨʦʮʝʩ ʧʝʨʝʥʝʩʝʥʥʷ ʨʝʯʦʚʠʥ ʥʘ ʚʦʜʦʟʙʦʨʽ 

ʧʦʚôʷʟʘʥʠʡ ʟ ʧʦʚʝʨʭʥʝʚʠʤ ʩʪʦʢʦʤ ʚʦʜʠ, ʷʢʠʡ ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʤʽʛʨʘʮʽʾ 

ʩʧʦʣʫʢ ʨʽʟʥʠʭ ʬʦʨʤ. ɺʝʣʠʯʠʥʘ ʥʦʨʤʠ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ 

ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ, ʨʝʣʴʻʬʫ ʤʽʩʮʝʚʦʩʪʽ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʽʜʩʪʠʣʘʶʯʦʾ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ, ʘ ʪʘʢʦʞ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʤ ʩʢʣʘʜʦʤ ˇʨʫʥʪʫ,  ̔

ʧʽʜʧʦʨʷʜʢʦʚʘʥʘ ʧʨʠʨʦʜʥʽʡ ʟʦʥʘʣʴʥʦʩʪʽ. 

ʎʽʣʢʦʤ ʦʯʝʚʠʜʥʦ, ʱʦ ʧʨʠ ʚʠʚʯʝʥʥʽ ʧʨʦʮʝʩʽʚ ʚʦʜʥʦʾ ʝʨʦʟʽʾ ʚʠʥʠʢʘʶʪʴ 

ʩʢʣʘʜʥʦʩʪʽ, ʧʦʚôʷʟʘʥʽ ʟ ʚʠʱʝʚʢʘʟʘʥʠʤʠ ʦʙʩʪʘʚʠʥʘʤʠ. ʆʜʥʘ ʟ ʥʘʡʙʽʣʴʰʠʭ ʧʨʦʙʣʝʤ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ, ʧʦ ʧʝʨʰʝ, ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʙʘʛʘʪʦʨʽʯʥʠʤʠ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦ ʜʦʩʪʦʚʽʨʥʠʭ ʜʘʥʠʭ, ʧʦ ʜʨʫʛʝ, ʇʦʣʽʩʩʷ ʋʢʨʘʾʥʠ ʥʝ 

ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʪʝʨʠʪʦʨʽʾ, ʜʝ ʪʨʘʜʠʮʽʡʥʦ ʢʫʣʴʪʠʚʫʻʪʴʩʷ ʟʘʭʠʩʥʝ ʣʽʩʦʨʦʟʚʝʜʝʥʥʷ, 

ʦʩʢʽʣʴʢʠ ʧʨʠʨʦʜʥʘ ʣʽʩʠʩʪʽʩʪʴ ʪʝʨʠʪʦʨʽʾ ʜʦʩʷʛʘʻ ʚʝʣʠʯʠʥʠ ʧʦʥʘʜ 30%. 

ɼʦʩʣʽʜʞʝʥʥʷ ʨʽʟʥʠʭ ʘʚʪʦʨʽʚ  ̔ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ, ʱʦ ʝʨʦʟʽʡʥʦ-

ʛʽʜʨʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ  ̒ ʦʩʥʦʚʥʠʤʠ ʫ ʧʝʨʝʪʚʦʨʝʥʥʽ ʧʨʠʨʦʜʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ [3, 4, 5]. 

ʅʘ ʦʩʥʦʚʽ ʚʠʨʘʭʫʚʘʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʢʨʠʚʠʭ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʚʠʟʥʘʯʝʥʽ 

ʟʥʘʯʝʥʥʷ ʩʪʦʢʫ ʪʘʣʠʭ ʚʦʜ ʨʽʟʥʦʾ ʡʤʦʚʽʨʥʦʩʪʽ ʽ ʧʨʦʚʝʜʝʥʘ ʡʦʛʦ ʦʮʽʥʢʘ [3].  

ɺ ʮʽʣʦʤʫ ʜʣʷ ʇʦʣʽʩʩʷ ʧʦʚʝʨʭʥʝʚʠʡ ʩʪʽʢ ʽ ʡʦʛʦ ʡʤʦʚʽʨʥʘ ʦʮʽʥʢʘ, ʱʦ ʚʠʢʣʠʢʘʻ 

ʝʨʦʟʽʡʥʽ ʧʨʦʮʝʩʠ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʘʥʠʤʠ ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʷ 1 

ʉʪʽʢ ʪʘʣʠʭ ʚʦʜ ʪʘ ʡʦʛʦ ʡʤʦʚʽʨʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʍʘʨʘʢʪʝʨ ʉʪʽʢ, ʤʤ 

ɿʘʙʝʟʧʝʯʝʥʽʩʪʴ, % ʇʦʚʪʦʨʶʚʘʥʽʩʪʴ, ʨʦʢʽʚ 

ʈʽʣʣʷ ʆʟʠʤʽ ʈʽʣʣʷ ʆʟʠʤʽ 

ɼʫʞʝ ʩʣʘʙʢʠʡ ʜʦ 7 55 72 2 5 

ʉʣʘʙʢʠʡ 8-20 55-30 69-39 2-3 3-1 

ʇʦʤʽʨʥʠʡ 21-40 30-8 36-10 3-13 3-10 

ʉʠʣʴʥʠʡ 41-75 8-1 11-2 13-99 10-79 

ʅʘʜʪʦ ʩʠʣʴʥʠʡ 76-115 1-0,5 2-0,2 100-150 80-180 

ʅʘʜʤʽʨʥʦ ʩʠʣʴʥʠʡ >115 <0,5 <0,2 >150 >180 

 

ɺ ʦʢʨʝʤʽ ʨʦʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʟʥʘʯʥʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʩʝʨʝʜʥʽʭ ʙʘʛʘʪʦʨʽʯʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʪʦʢʫ ʪʘʣʠʭ ʚʦʜ ʧʨʦʚʝʜʝʥʘ ʜʣʷ ʜʚʦʭ ʘʛʨʦʬʦʥʽʚ, ʨʽʣʣʽ 

ʽ ʫʱʽʣʴʥʝʥʦʾ ʨʽʣʣʽ (ʦʟʠʤʠʭ). ʉʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʩʪʦʢʫ (50% ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ) ʜʣʷ 
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ʜʚʦʭ ʘʛʨʦʬʦʥʽʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʷʢ ñʩʣʘʙʢʠʡ ʩʪʽʢò 12 ï 14 ʤʤ. ɼʣʷ ʩʠʣʴʥʦʛʦ 

ʩʪʦʢʫ 49 ï 57 ʤʤ ʚʣʘʩʪʠʚʘ ʧʦʚʪʦʨʶʚʘʥʽʩʪʴ ʦʜʠʥ ʨʘʟ ʥʘ 20 ʨʦʢʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ 

ʇʦʣʽʩʩʽ ʬʦʨʤʫʻʪʴʩʷ ʧʦʚʝʨʭʥʝʚʠʡ ʩʪʽʢ, ʱʦ ʚʠʢʣʠʢʘʻ ʝʨʦʟʽʡʥʽ ʧʨʦʮʝʩʠ ˇʨʫʥʪʽʚ. 

ʊʦʤʫ ʻ ʥʝʦʙʭʽʜʥʠʤ ʚʠʚʯʝʥʥʷ ʧʨʦʪʠʝʨʦʟʽʡʥʠʭ ʬʫʥʢʮʽʡ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ. 

ʄʝʪʦʶ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʟʥʘʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʮʝʩʽʚ 

ʚʦʜʥʦʾ ʝʨʦʟʽʾ ʜʣʷ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ, ʨʽʣʣʽ, ʙʘʛʘʪʦʨʽʯʥʠʭ ʪʨʘʚ, ʘ ʪʘʢʦʞ 

ʚʩʪʘʥʦʚʠʪʠ ʧʦʟʠʪʠʚʥʫ ʩʪʦʢʦʨʝʛʫʣʶʶʯʫ ʪʘ ʧʨʦʪʠʝʨʦʟʽʡʥʫ ʨʦʣʴ ʣʽʩʦʚʠʭ 

ʥʘʩʘʜʞʝʥʴ ʷʢ ʩʢʣʘʜʦʚʦʾ ʝʣʝʤʝʥʪʽʚ ʘʛʨʦʣʘʥʰʘʬʪʫ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʚʠʚʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʝʨʦʟʽʾ ʧʨʠ ʟʣʠʚʦʚʦʤʫ ʩʪʦʮʽ ʧʨʦʚʦʜʠʣʠʩʴ ʰʣʷʭʦʤ ʤʦʜʝʣʶʚʘʥʥʷ ʦʧʘʜʽʚ ʫ ʚʠʛʣʷʜʽ 

ʟʣʠʚ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 0,5-2,3 ʤʤĿʭʚ-1. ʄʝʪʦʜʠʯʥʦʶ ʦʩʥʦʚʦʶ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ 

ʨʦʟʨʦʙʢʠ, ʥʘʚʝʜʝʥʽ ʚ ʜʞʝʨʝʣʘʭ [1, 5]. ʐʪʫʯʥʝ ʜʦʱʫʚʘʥʥʷ ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ 

ʩʭʠʣʦʚʠʭ ʜʽʣʷʥʢʘʭ ʚ 1ʤ2 ʤʦʙʽʣʴʥʦʶ ʢʨʘʧʣʠʥʥʦ-ʩʪʨʫʤʝʥʝʚʦʶ ʜʦʱʫʚʘʣʴʥʦʶ 

ʫʩʪʘʥʦʚʢʦʶ, ʷʢʘ ʜʦʟʚʦʣʷʣʘ ʽʤʽʪʫʚʘʪʠ ʜʦ ɦʟʣʠʚʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ ʟ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 

ʜʦ 2,5 ʤʤĿʭʚ-1, ʜʽʘʤʝʪʨʦʤ ʢʨʘʧʣʠʥ ʧʝʨʝʚʘʞʥʦ 3 ʤʤ ʧʨʠ ʰʚʠʜʢʦʩʪʽ ʧʘʜʽʥʥʷ            

3-5 ʤĿʩ-1. ʊʘʢʠʤ ʯʠʥʦʤ ʥʘʤʠ ʙʫʣʦ ʚʽʜʪʚʦʨʝʥʦ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʽ ʜʦ 

ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʠ ʟʣʠʚʦʚʦʛʦ ʜʦʱʫ. ʆʙʣʽʢ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʧʨʦʚʦʜʠʚʩʷ 

ʦʙ'ʻʤʥʠʤ ʤʝʪʦʜʦʤ ʰʣʷʭʦʤ ʧʦʚʥʦʛʦ ʚʽʜʙʦʨʫ ʧʨʦʜʫʢʪʽʚ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ 

(ʩʫʩʧʝʥʟʽʾ) ʫ ʻʤʥʽʩʪʴ ʟ ʧʦʩʣʽʜʫʶʯʠʤ ʧʦʜʽʣʦʤ ʥʘ ʨʽʜʢʫ ʡ ʪʚʝʨʜʫ ʬʘʟʠ ʰʣʷʭʦʤ 

ʬʽʣʴʪʨʘʮʽʾ. ʊʚʝʨʜʠʡ ʩʪʽʢ (ʟʤʠʚ) ʚʨʘʭʦʚʫʚʘʚʩʷ ʧʦ ʢʘʣʘʤʫʪʥʦʩʪʽ ʩʫʩʧʝʥʟʽʾ ʰʣʷʭʦʤ 

ʚʽʜʙʦʨʫ ʪʝʨʤʽʥʦʚʠʭ ʧʨʦʙ ʚʦʜʠ (500 ʩʤ3) ʽ ʬʽʣʴʪʨʫʚʘʥʥʷʤ ʦʩʘʜʫ. ʇʽʩʣʷ 

ʧʨʦʭʦʜʞʝʥʥʷ ʩʪʦʢʫ ʚʨʘʭʫʚʘʥʥʷ ʟʤʠʚʫ ʧʨʦʚʦʜʠʣʦʩʷ ʪʘʢʦʞ ʚʠʤʽʨʶʚʘʥʥʷʤ 

ʚʦʜʦʨʠʾʚ. 

ʆʩʥʦʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʠ ʟʦʩʝʨʝʜʞʝʥʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ɾʠʪʦʤʠʨʩʴʢʦʛʦ 

ʇʦʣʽʩʩʷ ʫ ʙʘʩʝʡʥʽ ʤʘʣʦʾ ʨʽʯʢʠ ʅʦʨʠʥʴ, ʧʨʠʪʦʢʠ ʇʨʠʧôʷʪʽ, ʚ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʤʫ 

ʘʛʨʦʢʣʽʤʘʪʠʯʥʦʤʫ ʨʘʡʦʥʽ, ʥʘ ʪʝʨʠʪʦʨʽʾ ʅʘʨʦʜʠʮʴʢʦʛʦ ʨʘʡʦʥʫ ɾʠʪʦʤʠʨʩʴʢʦʾ 

ʦʙʣʘʩʪʽ. ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʙʫʣʠ ʦʭʦʧʣʝʥʽ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʽ ˇʨʫʥʪʠ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ  ̔ ʣʽʩʦʚʠʭ ʫʛʽʜʴ ʟ ʥʘʩʪʫʧʥʠʤʠ ʬʦʥʘʤʠ: ʨʽʣʣʷ, ʦʟʠʤʽ, 

ʙʘʛʘʪʦʨʽʯʥʽ ʪʨʘʚʠ, ʣʽʩ, ʣʽʩʦʚʘ ʩʤʫʛʘ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ɦ ʦ ʢʦʝʬʽʮʽʻʥʪʠ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʟʽ ʩʭʠʣʽʚ ʢʨʫʪʠʟʥʦʶ 2-3Ü ʥʘ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʠʭ ʟʤʠʪʠʭ 

ˇʨʫʥʪʘʭ ʩʪʘʥʦʚʣʷʪʴ ʥʘ ʨʽʣʣʽ 0,28 Ñ 0,02, ʚ ʣʽʩʽ  ̔ ʣʽʩʦʚʽʡ ʩʤʫʟʽ ʚʽʜʧʦʚʽʜʥʦ                 

0,59 Ñ 0,1ï0,40 Ñ 0,04 ʧʨʠ ʢʦʝʬʽʮʽʻʥʪʘʭ ʤʽʥʣʠʚʦʩʪʽ ʚʽʜ 19 ʜʦ 22%. ʅʘʜʪʦ ʚʠʩʦʢʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ ʤʘʶʪʴ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʢʘʣʘʤʫʪʥʦʩʪʽ ʩʪʦʢʫ (75ï85%). 

ʂʘʣʘʤʫʪʥʽʩʪʴ ʩʪʦʢʫ, ̫ ʢ ʦʩʥʦʚʥʠʡ ʬʘʢʪʦʨ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʝʨʦʟʽʾ, ʥʘ ʨʽʣʣʽ ʤʘʻ 

ʚʝʣʠʯʠʥʫ 11,6 ʛĿʣ-1 ï ʮʝ ʥʘ ʧʦʨʷʜʦʢ ʚʠʱʝ, ʥʽʞ ʫ ʣʽʩʦʚʦʤʫ ʥʘʩʘʜʞʝʥʽ (1,7 ʛĿʣ-1) 

 ̔ʥʘ ʜʚʘ ʧʦʨʷʜʢʠ ʚʠʱʝ, ʥʽʞ ʚ ʣʽʩʦʚʽʡ ʩʤʫʟʽ ï 0,17 ʛĿʣ-1. ɿʤʠʚ, ʚʽʜʧʦʚʽʜʥʦ, ʩʢʣʘʜʘʻ 

2,66Ñ0,36, 0,32Ñ0,1  ̔0,17Ñ0,05 ʪĿʛʘ-1 (ʪʘʙʣ. 2). 
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ʊʘʙʣʠʮʷ 2 

ɽʣʝʤʝʥʪʠ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʽ ʝʨʦʟʽʷ ʧʨʠ ʟʣʠʚʦʚʠʭ ʦʧʘʜʘʭ ʥʘ ʨʽʟʥʠʭ ʬʦʥʘʭ 

ʇʦʢʘʟʥʠʢʠ 
ʈʽʣʣʷ ʃʽʩ ʃʽʩʦʚʘ ʩʤʫʛʘ 

ʄ Ñ m Cv,% ʄ Ñ m Cv,% ʄ Ñ m Cv,% 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʟʣʠʚʠ, ʤʤĿʭʚ.-1 1,3 Ñ 0,2 38 1,35 Ñ 0,1 41 1,5 Ñ 0,1 21 

ʆʧʘʜʠ, ʤʤ 37,6 Ñ 3,1 29 34,0 Ñ 2,9 29 31,5 Ñ 2,5 21 

ʉʪʽʢ, ʤʤ 10,3 Ñ 1,0 34 21,3 Ñ 2,8 47 12,3 Ñ 0,7 17 

ɯʥʬʽʣʴʪʨʘʮʽʷ, ʤʤ 26,3 Ñ 2,5 33 12,9 Ñ 1,4 38 19,3 Ñ 2,7 38 

ʂʦʝʬʽʮʽʻʥʪ ʩʪʦʢʫ 0,28 Ñ 0,02 21 0,59 Ñ 0,1 19 0,40 Ñ 0,04 22 

ɿʤʠʚ, ʪĿʛʘ-1 2,66 Ñ 0,36 46 0,32 Ñ 0,1 38 0,17 Ñ 0,05 32 

ʂʘʣʘʤʫʪʥʽʩʪʴ, ʛĿʣ-1 11,6 Ñ 2,2 85 1,7 Ñ 0,4 75 0,98 Ñ 0,3 81 

ʇʨʠʤʽʪʢʘ: ʄ ï ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ; m ï ʧʦʤʠʣʢʘ ʩʝʨʝʜʥʴʦʛʦ; ʉv ï ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ 

 

ʆʪʨʠʤʘʥʽ ʤʘʪʝʨʽʘʣʠ ʜʘʶʪʴ ʥʘʤ ʦʩʥʦʚʫ ʜʣʷ ʫʟʘʛʘʣʴʥʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʩʪʦʢʫ, 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʩʪʦʢʫ, ʟʤʠʚʫ, ʧʦ ʪʨʴʦʭ ʩʪʨʫʢʪʫʨʥʠʭ ʦʜʠʥʠʮʷʭ ʣʽʩʦʘʛʨʦʣʘʥʜʰʘʬʪʽʚ: 

ʨʽʣʣʷ, ʣʽʩʦʚʽ ʤʘʩʠʚʠ ʪʘ ʣʽʩʦʚʽ ʩʤʫʛʠ. 

ɽʨʦʟʽʡʥʦ-ʛʽʜʨʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ, ʧʦʚôʷʟʘʥʽ ʟ ʧʦʚʝʨʭʥʝʚʠʤ ʩʪʦʢʦʤ ʧʨʠ 

ʟʣʠʚʦʚʠʭ ʦʧʘʜʘʭ ʚ ʣʽʪʥʽʡ ʧʝʨʽʦʜ, ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷʤ  ̔

ʧʝʨʝʨʦʟʧʦʜʽʣʦʤ ʫ ʣʘʥʜʰʘʬʪʽ ˇʨʫʥʪʦʚʦʾ ʨʝʯʦʚʠʥʠ. ʌʦʨʤʫʶʪʴ ʪʚʝʨʜʠʡ ʩʪʽʢ 

ʯʘʩʪʦʯʢʠ ˇʨʫʥʪʫ, ʫʣʘʤʢʦʚʠʡ ʤʘʪʝʨʽʘʣ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʨʦʩʣʠʥʥʽ ʨʝʰʪʢʠ. ɰʭ ʚʤʽʩʪ 

ʚ ʟʣʠʚʦʚʦʤʫ ʩʪʦʮʽ  ̔ ʭʘʨʘʢʪʝʨʠʟʫʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʤʠʚʫ, ʷʢʠʡ ʜʦʩʠʪʴ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʥʘ ʨʽʟʥʠʭ ʘʛʨʦʬʦʥʘʭ. ɿʘ ʚʠʱʝʥʘʚʝʜʝʥʠʤʠ ʥʦʨʤʘʤʠ ʜʦʱʫʚʘʥʥʷ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʤʠʚʫ ʜʣʷ ʨʽʣʣʽ ʩʢʣʘʜʘʻ 62,2Ñ2,2 ʛĿʭʚ-1 ʟ 1 ʤ2, ʘ ʜʣʷ ʣʽʩʫ  ̔ʣʽʩʦʚʦʾ 

ʩʤʫʛʠ, ʚʽʜʧʦʚʽʜʥʦ 1,43Ñ0,20  ̔ 3,21Ñ0,70 ʛĿʭʚ-1 ʟ 1 ʤ2. ʇʦʜʽʙʥʘ ʜʠʬʝʨʝʥʮʽʘʮʽʷ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ̔  ʟ ʢʘʣʘʤʫʪʥʽʩʪʶ ʩʪʦʢʫ. 

ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʦʙôʻʢʪʠʚʥʠʤ ʢʽʣʴʢʽʩʥʠʤ ʚʠʨʘʟʦʤ ʚʦʜʥʦʾ 

ʝʨʦʟʽʾ ʤʦʞʝ ʙʫʪʠ ʧʦʢʘʟʥʠʢ ʫ ʚʠʛʣʷʜʽ ʢʘʣʘʤʫʪʥʦʩʪʽ ʩʪʦʢʫ ʘʙʦ ʤʦʜʫʣʷ ʝʨʦʟʽʾ 

(ʩʪʦʢʫ ʥʘʥʦʩʽʚ), ʪʦʙʪʦ ʢʽʣʴʢʦʩʪʽ ˇʨʫʥʪʫ, ʟʤʠʪʦʛʦ ʟ ʦʜʠʥʠʮʽ ʧʣʦʱʽ ʟʘ ʧʝʚʥʠʡ 

ʽʥʪʝʨʚʘʣ ʯʘʩʫ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʫʣʷ ʟʤʠʚʫ ʚ ʷʢʦʩʪʽ ʧʦʢʘʟʥʠʢʘ ʝʨʦʟʽʾ ʥʝ ʦʟʥʘʯʘʻ, 

ʱʦ ʟʤʠʚ ʨʦʟʧʦʜʽʣʝʥʠʡ ʨʽʚʥʦʤʽʨʥʦ ʧʦ ʚʩʽʡ ʧʣʦʱʽ. ʈʝʘʣʴʥʦ ʚʦʜʥʘ ʝʨʦʟʽʷ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʷʢ ʜʠʩʢʨʝʪʥʠʡ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʤʽʢʨʦʩʪʨʫʤʢʦʚʦʾ ʤʝʨʝʞʽ. ɺʦʥʘ 

ʜʘʻ ʪʚʝʨʜʠʡ ʤʘʪʝʨʽʘʣ, ʷʢʠʡ ʧʦʪʽʤ ʪʨʘʥʩʧʦʨʪʫʻʪʴʩʷ ʧʦʪʦʢʦʤ ʽ ʯʘʩʪʢʦʚʦ 

ʘʢʫʤʫʣʶʻʪʴʩʷ ʧʦ ʰʣʷʭʘʭ ʩʪʦʢʫ. ʅʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʜʷʭ ʚʠʭʽʜʥʠʤ 

ʧʨʦʜʫʢʪʦʤ ʬʦʨʤʫʚʘʥʥʷ ʢʘʣʘʤʫʪʥʦʩʪʽ ʩʪʦʢʫ  ̒ ʯʘʩʪʦʯʢʠ ˇʨʫʥʪʫ, ʜʨʽʙʥʠʡ  ̔

ʢʨʫʧʥʠʡ ʫʣʘʤʢʦʚʠʡ ʤʘʪʝʨʽʘʣ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʨʦʩʣʠʥʥʽ ʟʘʣʠʰʢʠ. ɾʠʚʣʝʥʥʷ ʥʠʤʠ 

ʧʦʪʦʢʫ ʭʘʨʘʢʪʝʨʠʟʫʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʤʠʚʫ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʜʘʥʠʡ 

ʧʘʨʘʤʝʪʨ, ʷʢ ʟʘ ʩʚʦʾʤ ʩʝʨʝʜʥʽʤ ʟʥʘʯʝʥʥʷʤ, ʪʘʢ  ̔ ʟʘ ʜʠʥʘʤʽʢʦʶ, ʟʥʘʯʥʦ 

ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʧʦ ʬʦʥʘʭ (ʪʘʙʣ. 3).  
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ʊʘʙʣʠʮʷ 3 

ʅʘʷʚʥʽʩʪʴ ʦʨʛʘʥʽʢʠ ʽ ʤʽʥʝʨʘʣʦʛʽʯʥʠʡ ʩʢʣʘʜ ʧʽʱʘʥʦʾ ʬʨʘʢʮʽʾ (0,01)  

ʫ ʧʨʦʜʫʢʪʘʭ ʩʪʦʢʫ 

 

ʏ
ʘ
ʩ

 ʚ
ʽ
ʜ

 ʧ
ʦ
ʯ
ʘ
ʪ
ʢ
ʫ

 ʩ
ʪ
ʦ
ʢ
ʫ
,

 ʭ
ʚ
.

 ʈʽʣʣʷ ʃʽʩʦʚʽ ʥʘʩʘʜʞʝʥʥʷ 
ʆ
ʨ
ʛ
ʘ
ʥ
ʽ
ʯ
ʥ
ʽ

 ʟ
ʘ
ʣ
ʠ
ʰ
ʢ
ʠ

 %
, ʚ
ʽ
ʜ

 

ʤ
ʘ
ʩ
ʠ

 ʧ
ʨ
ʦ
ʜ
ʫ
ʢ
ʪ
ʽ
ʚ

 ʟ
ʤ
ʠ
ʚ
ʫ

 ʚ
 1
ʣ 

ʩ
ʪ
ʦ
ʢ
ʫ

 
% ʤʘʩʠ ʧʽʱʘʥʦʾ ʬʨʘʢʮʽʾ ʪʘ ʾʾ 

ʤʽʥʝʨʘʣʦʛʽʯʥʠʡ ʩʢʣʘʜ 

ʆ
ʨ
ʛ
ʘ
ʥ
ʽ
ʯ
ʥ
ʽ

 ʟ
ʘ
ʣ
ʠ
ʰ
ʢ
ʠ
,

 %
 ʚ
ʽ
ʜ

 

ʤ
ʘ
ʩ
ʠ

 ʧ
ʨ
ʦ
ʜ
ʫ
ʢ
ʪ
ʽ
ʚ

 ʟ
ʤ
ʠ
ʚ
ʫ

 ʚ
 1
ʣ 

ʩ
ʪ
ʦ
ʢ
ʫ

 

% ʤʘʩʠ ʧʽʱʘʥʦʾ ʬʨʘʢʮʽʾ ʪʘ ʾʾ 

ʤʽʥʝʨʘʣʦʛʽʯʥʠʡ ʩʢʣʘʜ 

 
ʄ
ʘ
ʩ
ʘ

 ʬ
ʨ
ʘ
ʢ
ʮ
ʽ
ʾ

 >
0

,0
1 

ʤ
ʤ 
ʚ
 1
ʣ ʩ
ʪ
ʦ
ʢ
ʫ

 

 

 
 
 
 
SʽO2 

ʆ
ʨ
ʪ
ʦ
ʢ
ʣ
ʘ
ʟ

 ʘ
ʨ
ʬ
ʽ

-ʙ
ʦ
ʣ
ʠ

 

ʩ
ʣ
ʶ
ʜ
ʠ

 

ɯ
ʥ
ʰ
ʽ

 ʢ
ʦ
ʣ
ʴ
ʦ
ʨ
ʦ
ʚ
ʽ

 

ʤ
ʽ
ʥ
ʝ
ʨ
ʘ
ʣ
ʠ

 

 
ʄ
ʘ
ʩ
ʘ

 ʬ
ʨ
ʘ
ʢ
ʮ
ʽ
ʾ

 0
,0

1 
ʤ
ʤ 

ʚ
 1
ʣ ʩ
ʪ
ʦ
ʢ
ʫ

 

 

 
 
 
 
SʽO2 

ʆ
ʨ
ʪ
ʦ
ʢ
ʣ
ʘ
ʟ

 ʘ
ʨ
ʬ
ʽ

-ʙ
ʦ
ʣ
ʠ

 

ʩ
ʣ
ʶ
ʜ
ʠ

 

 

ɯ
ʥ
ʰ
ʽ

 ʢ
ʦ
ʣ
ʴ
ʦ
ʨ
ʦ
ʚ
ʽ

 

ʤ
ʽ
ʥ
ʝ
ʨ
ʘ
ʣ
ʠ

 

5 2 1,5 97 3 - 14 0,2 100 - - 
10 1 2,0 96 3 1 12 0,1 100 - - 
15 1 1,5 97 3 - 13 0,2 99 1 - 
20 1 1,0 97 3 - 9 0,1 100 - - 
25 - 1,5 97 2 1 10 0,1 99 1 - 
30 - 0,5 96 4 - 5 0,2 98 1 1 
35 - 0,5 97 3 - 1 0,3 99 1 - 
40 - 1,0 96 3 1 7 1,0 99 1 - 
45 - 1,5 96 4 - 3 1,0 98 1 1 
50 - 0,5 95 5 - 1 0,5 99 1 - 
55 - 0,3 95 4 1 - 0,3 100 - - 
60 - 0,3 95 5 - - 0,5 100 - - 

 

ɼʣʷ ʨʽʣʣʽ ʽ ʦʟʠʤʠʭ ʡʦʛʦ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʨʽʚʥʽ 62,6Ñ22,2 ʽ 52,0Ñ39,8 ʛĿʭʚ-1 ʟ 

1ʤ2. ʃʽʩʦʚʽ ʥʘʩʘʜʞʝʥʥʷ ʟʘ ʧʨʦʪʠʝʨʦʟʽʡʥʦʶ ʩʪʽʡʢʽʩʪʶ ʨʽʚʥʦʟʥʘʯʥʽ, ʜʝ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʤʠʚʫ ʟʘ ʛʦʜʠʥʥʠʡ ʧʝʨʽʦʜ ʩʫʮʽʣʴʥʦʛʦ ʩʪʽʢʘʥʥʷ ʚʦʜʠ ʙʫʣʘ ʨʽʚʥʘ 

1,43Ñ0,2ï3,21Ñ0,7 ʛĿʭʚ-1 ʟ 1ʤ2 (ʪʘʙʣ. 4).  

ʊʘʙʣʠʮʷ 4 

ɻʽʜʨʘʚʣʽʯʥʽ ʪʘ ʝʨʦʟʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʽʟʥʠʭ ʬʦʥʽʚ 

ɸʛʨʦʬʦʥ 

ʐʚʠʜʢʽʩʪʴ ʧʦʪʦʢʫ, 

ʤĿ ʩ-1 
ɺʠʪʨʘʪʠ ʚʦʜʠ,  

ʣĿʩ-1 
ʂʘʣʘʤʫʪʥʽʩʪʴ 

ʩʪʦʢʫ, ʛĿʣ-1 
ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʟʤʠʚʫ, 

ʛĿʭʚ-1 ʟ 1 ʤ2 

MÑm ʉ,% MÑm ʉ,% MÑm ʉ,% MÑm ʉ,% 

ʆʟʠʤʽ ʫ ʬʘʟʽ ʢʫʱʝʥʥʷ 

4,2 
 

6,9 

0,154 
 

5,9 

0,8465 
 

264,6 

52,0 
 

265,2 
Ñ Ñ Ñ Ñ 

0,08 0,0026 0,65 39,8 

ʈʽʣʣʷ ʧʽʩʣʷ ʟʘʛʠʙʣʠʭ ʦʟʠʤʠʭ 

3,5 
 

9,0 

0,081 
 

10,2 

2,185 
 

141,0 

62,6 
 

122,5 
Ñ Ñ Ñ Ñ 

0,09 0,002 0,89 22,2 

ɹʘʛʘʪʦʨʽʯʥʽ ʪʨʘʚʠ 

4,3 
 

6,8 

0,03 
 

12,6 

0,046 
 

61,1 

1,43 
 

52,2 
Ñ Ñ Ñ Ñ 

0,15 0,003 0,0003 0,22 

ʃʽʩʦʚʘ ʩʤʫʛʘ 

3,9 

Ñ 

0,80 

 
7,3 

0,0505 

Ñ 

0,036 

 
25,3 

0,166 

Ñ 

0,063 

 
131,6 

3,21 

Ñ 

0,77 

 
83,3 

ʇʨʠʤʽʪʢʘ: M ï ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ, m ï ʧʦʤʠʣʢʘ ʩʝʨʝʜʥʴʦʛʦ, C ï ʢʦʝʬʽʮʽʻʥʪ ʤʽʥʣʠʚʦʩʪʽ 

ɸʥʘʣʦʛʽʯʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʭʘʨʘʢʪʝʨʥʽ  ̔ʜʣʷ ʢʘʣʘʤʫʪʥʦʩʪʽ, ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 

ʷʢʠʭ ʧʨʠ ʧʨʘʢʪʠʯʥʦ ʨʽʚʥʦʟʥʘʯʥʠʭ ʛʽʜʨʘʚʣʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ (ʰʚʠʜʢʽʩʪʴ  ̔

ʚʠʪʨʘʪʠ ʧʦʪʦʢʫ) ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʧʦ ʬʦʥʘʭ. 
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ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʟʤʠʚʫ ʥʘʜʪʦ ʩʠʣʴʥʦ ʚʘʨʽʶʻ ʚ ʯʘʩʽ ʟʘ ʧʝʨʽʦʜ ʩʪʦʢʫ ʥʘ ʚʩʽʭ 

ʘʛʨʦʬʦʥʘʭ, ʦʩʦʙʣʠʚʦ ʥʘ ʨʽʣʣʽ  ̔ ʦʟʠʤʠʭ, ʜʝ ʢʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʾ ʜʦʩʷʛʘʶʪʴ        

123ï265%. 

ɿʘʣʝʞʥʽʩʪʴ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʤʠʚʫ ʚʽʜ ʯʘʩʫ ʩʪʦʢʫ ʥʘ ʘʛʨʦʬʦʥʘʭ ʟ ʤʘʣʦʶ 

ʧʨʦʪʠʝʨʦʟʽʡʥʦʶ ʩʪʽʡʢʽʩʪʶ (ʨʽʣʣʷ, ʦʟʠʤʽ) ʤʘʻ ʭʘʨʘʢʪʝʨ ʩʪʫʧʝʥʝʚʦʾ ʬʫʥʢʮʽʾ ʧʨʠ 

ʥʘʜʪʦ ʚʠʩʦʢʠʭ ʢʦʝʬʽʮʽʻʥʪʘʭ ʢʦʨʝʣʷʮʽʾ ï 0,96ï0,94 (ʨʠʩ. 1). 

 

ʈʠʩ. 1. ɼʠʥʘʤʽʢʘ ̔ ʥʪʝʥʩʠʚʥʦʩʪʽ ʟʤʠʚʫ ( ɯ ) ʧʨʠ ʽʤʽʪʘʮʽʾ 

ʨʫʩʣʦʚʦʛʦ ʧʨʦʮʝʩʫ ʩʪʦʢʫ ʫ ʛʽʜʨʘʚʣʽʯʥʦʤʫ ʣʦʪʢʫ: ɯ1 ï ʥʘ ʦʟʠʤʠʭ, ɯ2 ï ʥʘ ʨʽʣʣʽ 

 

ɺʠʭʦʜʷʯʠ ̔ ʟ ʥʘʚʝʜʝʥʦʾ ʟʘʣʝʞʥʦʩʪʽ, ʜʦʩʠʪʴ ʚʠʩʦʢʠʡ ʟʤʠʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʧʝʨʰʽ 

10 ʭʚʠʣʠʥ ʩʪʦʢʫ. ɼʘʣʽ, ʧʽʩʣʷ 15-20 ʭʚʠʣʠʥ ʟʤʠʚ ʩʪʘʙʽʣʽʟʫʻʪʴʩʷ ʜʦ ʟʥʘʯʥʦ ʤʝʥʰʠʭ 

ʚʝʣʠʯʠʥ ï 10ï30 ʛĿʭʚ-1 ʟ 1 ʤ2. 

ɿʦʚʩʽʤ ʧʦ ʽʥʰʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʤʠʚ ʥʘ ʣʽʩʦʚʠʭ ʜʽʣʷʥʢʘʭ, ʜʝ ʯʽʪʢʦ 

ʚʠʜʽʣʷʻʪʴʩʷ ʜʚʘ ʧʝʨʽʦʜʠ ʧʦ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʤʠʚʫ (ʨʠʩ. 2). ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʟʤʠʚʫ 

ʯʽʪʢʦ ʨʦʟʤʝʞʦʚʫʻ ʯʘʩ ʩʪʦʢʫ ʥʘ ʜʚʘ ʽʥʪʝʨʚʘʣʠ ʜʦ 30ï35 ʭʚʠʣʠʥ  ̔ʧʽʟʥʽʰʝ. ɿʘ 

ʭʘʨʘʢʪʝʨʦʤ ʦʙʠʜʚʽ ʟʘʣʝʞʥʦʩʪʽ ʽʜʝʥʪʠʯʥʽ. ʊʘʢʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʜʣʷ ʣʽʩʦʚʠʭ 

ʥʘʩʘʜʞʝʥʴ ʧʦʷʩʥʶʶʪʴʩʷ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʧʦʚʝʨʭʥʽ, ʢʦʪʨʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʦʨʛʘʥʽʯʥʦʛʦ ʦʧʘʜʫ (ʣʽʩʦʚʦʾ ʧʽʜʩʪʠʣʢʠ), ʱʦ ʤʘʻ ʦʩʦʙʣʠʚʦʩʪʽ ʚʦʜʦʧʦʛʣʠʥʝʥʥʷ  ̔

ʛʽʜʨʦʬʦʙʥʦʩʪʽ ʚ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʽʟ ʩʦʩʥʠ. 
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ʈʠʩ. 2. ɼʠʥʘʤʽʢʘ ̔ ʥʪʝʥʩʠʚʥʦʩʪʽ ʟʤʠʚʫ ( ɯ ) ʚ ʣʽʩʦʚʽʡ ʩʤʫʟʽ. 

 

ʆʨʛʘʥʽʯʥʽ ʟʘʣʠʰʢʠ ʩʢʣʘʜʘʶʪʴ  ̔ʟʥʘʯʥʦ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʪʚʝʨʜʦʛʦ ʩʪʦʢʫ ʚ ʣʽʩʽ 

(13-14% ʚ ʧʝʨʰʽ 15ï20 ʭʚʠʣʠʥ) ʧʦʨʽʚʥʷʥʦ ʟ ʨʽʣʣʝʶ, ʜʝ ʾʭ ʧʠʪʦʤʘ ʚʘʛʘ ʚ 

ʪʚʝʨʜʦʤʫ ʩʪʦʮʽ ʥʝ ʧʝʨʝʚʠʱʫʻ 1ï2% (ʪʘʙʣ. 4). ʆʩʥʦʚʥʫ ʯʘʩʪʠʥʫ ʧʽʱʘʥʦʾ ʬʨʘʢʮʽʾ 

ʪʚʝʨʜʦʛʦ ʩʪʦʢʫ ʩʢʣʘʜʘʻ SʽO2, ̔  ʥʝʟʥʘʯʥʫ ʜʦ 3-4% ʥʘ ʨʽʣʣʽ ̔  1% ʚ ʣʽʩʽ ʽʥʰʽ ʤʽʥʝʨʘʣʠ 

(ʦʨʪʦʢʣʘʟ, ʘʤʬʽʙʦʣʠ, ʩʣʶʜʠ). 

ɺʠʩʥʦʚʢʠ. ɺ ʘʛʨʦʣʘʥʜʰʘʬʪʘʭ ʇʦʣʽʩʩʷ ʬʦʨʤʫʻʪʴʩʷ ʧʦʚʝʨʭʥʝʚʠʡ ʩʪʽʢ 50% 

ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʚʝʣʠʯʠʥʦʶ 12ï14 ʤʤ  ̔ʦʜʠʥ ʨʘʟ ʚ 20 ʨʦʢʽʚ (5% ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ) ï 

49ï57 ʤʤ, ʷʢʠʡ ʚʠʢʣʠʢʘʻ ʝʨʦʟʽʶ ˇʨʫʥʪʽʚ ʩʪʫʧʽʥʴ ʷʢʦʾ ʢʦʣʠʚʘʚʩʷ ʟʘʣʝʞʥʦ ʚʽʜ  

ʘʛʨʦʬʦʥʫ. 

ʂʦʝʬʽʮʽʻʥʪʠ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʟʽ ʩʭʠʣʽʚ ʢʨʫʪʠʟʥʦʶ 2-3Ü ʥʘ ʜʝʨʥʦʚʦ- 

ʧʽʜʟʦʣʠʩʪʠʭ ʟʤʠʪʠʭ ˇʨʫʥʪʘʭ ʜʦʨʽʚʥʶʶʪʴ: ʣʽʩʫ  ̔ ʣʽʩʦʚʦʾ ʩʤʫʛʠ ʚʽʜʧʦʚʽʜʥʦ         

0,59 Ñ 0,10ï0,40 Ñ 0,04, ʥʘ ʨʽʣʣʽ ï 0,28 Ñ 0,02. ʂʘʣʘʤʫʪʥʽʩʪʴ ʩʪʦʢʫ, ʷʢ ʦʩʥʦʚʥʠʡ 

ʬʘʢʪʦʨ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ ʝʨʦʟʽʾ, ʥʘ ʨʽʣʣʽ ʤʘʻ ʚʝʣʠʯʠʥʫ (11,6 ʛĿʣ-1) ʥʘ ʧʦʨʷʜʦʢ 

ʚʠʱʝ, ʥʽʞ ʫ ʣʽʩʦʚʦʤʫ ʥʘʩʘʜʞʝʥʽ (1,7 ʛĿʣ-1) ̔  ɦ ʝ ʟʥʘʯʥʦ ʚʠʱʝ, ʥʽʞ ʚ ʣʽʩʦʚʽʡ ʩʤʫʟʽ ï 

0,17 ʛĿʣ-1. ɿʤʠʚ ʚʽʜʧʦʚʽʜʥʦ ʩʢʣʘʜʘʻ 2,66Ñ0,36, 0,32Ñ0,1  ̔0,17Ñ0,05 ʪĿʛʘ-1. 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʟʤʠʚʫ ʜʣʷ ʨʽʣʣʽ ʩʢʣʘʜʘʻ 62,2Ñ2,2 ʛĿʭʚ-1 ʟ 1 ʤ2, ʘ ʜʣʷ ʣʽʩʫ ̔  ʣʽʩʦʚʦʾ 

ʩʤʫʛʠ ï ʚʽʜʧʦʚʽʜʥʦ 1,43Ñ0,20  ̔ 3,21Ñ0,70 ʛĿʭʚ-1 ʟ 1 ʤ2. ʆʨʛʘʥʽʯʥʽ ʟʘʣʠʰʢʠ 

ʩʢʣʘʜʘʶʪʴ ʟʥʘʯʥʦ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʪʚʝʨʜʦʛʦ ʩʪʦʢʫ ʚ ʣʽʩʽ (13-14%) ʧʦʨʽʚʥʷʥʦ ʟ 

ʨʽʣʣʝʶ, ʜʝ ʾ ʭ ʧʠʪʦʤʘ ʚʘʛʘ ʚ ʪʚʝʨʜʦʤʫ ʩʪʦʮʽ ʥʝ ʧʝʨʝʚʠʱʫʻ 1ï2%. 

ʃʽʩʦʚʽ ʥʘʩʘʜʞʝʥʥʷ ʚ ʘʛʨʦʣʘʥʜʰʘʬʪʽ ʯʠʥʷʪʴ ʩʫʪʪʻʚʠʡ ʨʝʛʫʣʶʶʯʠʡ  ̔

ʩʪʘʙʽʣʽʟʫʶʯʠʡ ʚʧʣʠʚ ʥʘ ʧʦʚʝʨʭʥʝʚʠʡ ʩʪʽʢ  ̔ ʝʨʦʟʽʶ ˇʨʫʥʪʽʚ. ʃʽʩʦʚʽ ʩʤʫʛʠ  ̒

ʙʽʦʬʽʟʠʯʥʠʤʠ ʙʘʨôʻʨʘʤʠ ʥʘ hʣʷʭʫ ʧʨʦʭʦʜʞʝʥʥʷ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʇʦʚʝʨʭʥʝʚʠʡ ʩʪʽʢ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʟ ʥʝʨʝʛʫʣʷʨʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ ʚ ʯʘʩʽ, ʷʢʽ ʤʘʶʪʴ ʩʢʣʘʜʥʫ ʬʽʟʠʯʥʫ 

ʧʨʠʨʦʜʫ  ̔ʧʽʜʧʦʨʷʜʢʦʚʘʥʽ ʧʨʠʨʦʜʥʽʡ ʟʦʥʘʣʴʥʦʩʪʽ. ʊʦʤʫ ʧʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥʥʷ 
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ʙʫʜʫʪʴ ʥʘʧʨʘʚʣʝʥʥʽ ʥʘ ʙʽʣʴʰ ʜʝʪʘʣʴʥʝ ʚʠʚʯʝʥʥʷ ʚʦʜʥʦ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʧʨʠ 

ʨʽʟʥʠʭ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʘʭ. 
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THE EROSION FUNCNION OF FOREST PLANTS IN ZHYTOMYR 

POLISSYA 

 

Abstract. The article presents the results of experimental studies of rain surface runoff, with 

physical modeling of runoff and hydrological processes in the tray and field conditions. Based on the 

results of the work, the runoff and erosion parameters for forest plantations, arable land and 

perennial grasses were established. In the agricultural landscapes of Polissya, surface runoff is 

formed, which causes soil erosion of varying degrees depending on the agrobackground. The 

coefficients of surface runoff from slopes with a steepness of 2-3Ü on sod-podzolic washed soils are: 

in the forest 0.59 Ñ 0.10, in the forest strip - 0.40 Ñ 0.04, and on arable land - 0.28 Ñ 0.02. The 

turbidity of the runoff, as the main factor for quantifying erosion, on arable land has a value of 11.6 

gĀl-1, which is significantly higher than in the forest plantation (1.7 gĀl-1) and in the forest strip -      

0.17 gĀl-1. The washout is 2.66Ñ0.36, 0.32Ñ0.1 and 0.17Ñ0.05 tĀha-1, respectively. The intensity of 
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washout, as an indicator of anti-erosion resistance, for arable land is 62.2Ñ2.2 gĀmin-1 per 1 m2, and 

for forest and forest strip, respectively 1.43Ñ0.2 and 3.21Ñ0.7 gĀmin-1 per 1 m2. Organic residues 

make up a much larger part of solid runoff in the forest (13-14%) compared to arable land, where 

their specific weight does not exceed 1-2%. Hydrologic-erosive processes, being the leading ones in 

the transformation of natural-territorial complexes of highlands and plains, disturb the ecological 

balance in the soils of landscapes. The process of transporting substances in the catchment is 

interconnected by surface water flow, which plays an important role in the migration of compounds 

of various forms. 

The positive flow-regulating and anti-erosion role of forest plantations as a component of the 

agricultural landscape elements has been revealed. The protective role of forest plantations, which 

have an optimizing effect on the horizontal redistribution of erosion products in the watershed, was 

evaluated. 

Keywords: erosion; landscape; soil; pollution; migration; flow; forest plantations.  
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 ʆ. ʄ. ɻʦʨʻʣʦʚ1 
1ʅʘʮʽʦʥʘʣʴʥʠʡ ʙʦʪʘʥʽʯʥʠʡ ʩʘʜ ʽʤʝʥʽ ʄ. ʄ. ɻʨʠʰʢʘ ʅɸʅ ʋʢʨʘʾʥʠ, ʂʠʾʚ     

 

ʆʉʅʆɺʅɯ ɽʃɽʄɽʅʊʀ ʊɽʍʅʆʃʆɻɯɰ ʊɸ ɼɽʗʂɯ ʈɽɿʋʃʔʊɸʊʀ 

ɻɯɹʈʀɼʀɿɸʎɯɰ ɺɽʈɹ 

 

ʈʦʟʛʣʷʥʫʪʦ ʦʩʥʦʚʥʽ ʪʨʝʥʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʝʨʙ ʜʣʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʦʪʨʝʙ ʧʨʠ 

ʧʣʘʥʪʘʮʽʡʥʦʤʫ ʚʠʨʦʱʫʚʘʥʥʽ, ʫ ʬʽʪʦʤʝʣʽʦʨʘʮʽʾ, ʦʟʝʣʝʥʝʥʥʽ ʪʘ ʽʥʰʠʭ ʛʘʣʫʟʷʭ. ɿʨʦʩʪʘʥʥʷ 

ʽʥʪʝʨʝʩʫ ʜʦ ʮʠʭ ʨʦʩʣʠʥ ʨʦʙʠʪʴ ʘʢʪʫʘʣʴʥʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʟ ʨʦʟʰʠʨʝʥʥʷ ʾʭ ʘʩʦʨʪʠʤʝʥʪʫ. 

ɽʬʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʻ ʛʽʙʨʠʜʠʟʘʮʽʷ. ʆʪʨʠʤʘʥʥʷ ʰʪʫʯʥʠʭ ʛʽʙʨʠʜʽʚ 

ʚʝʨʙ ʧʨʠ ʢʦʥʪʨʦʣʴʦʚʘʥʦʤʫ ʩʭʨʝʱʫʚʘʥʥʽ ʜʦʟʚʦʣʷʻ ʦʜʝʨʞʘʪʠ ʨʦʩʣʠʥʠ ʟ ʥʝʦʙʭʽʜʥʠʤʠ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʪʘ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʝʣʝʢʮʽʡʥʦʾ ʨʦʙʦʪʠ.  

ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʦʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʪʝʭʥʦʣʦʛʽʾ ʛʽʙʨʠʜʠʟʘʮʽʾ ʚʝʨʙ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ 

ʙʽʦʣʦʛʽʯʥʠʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ. ɼʦ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ ʚʽʜʥʝʩʝʥʦ ʧʽʜʙʽʨ ʙʘʪʴʢʽʚʩʴʢʠʭ 

ʨʦʩʣʠʥ, ʦʪʨʠʤʘʥʥʷ ʧʠʣʢʫ, ʟʘʧʠʣʝʥʥʷ, ʽʟʦʣʷʮʽʷ ʩʫʮʚʽʪʴ, ʟʙʽʨ ʥʘʩʽʥʥʷ, ʦʩʦʙʣʠʚʦʩʪʽ ʪʘ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʠʡʦʤʽʚ ʚʠʨʦʱʫʚʘʥʥʷ ʛʽʙʨʠʜʥʠʭ ʨʦʩʣʠʥ. 

ɿʘʟʥʘʯʝʥʘ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʷʢ ʤʽʞʚʠʜʦʚʦʾ, ʪʘʢ ʽ ʤʽʞʩʝʢʮʽʡʥʦʾ ʛʽʙʨʠʜʠʟʘʮʽʾ. ʊʘʢʘ 

ʙʘʛʘʪʦʩʪʫʧʽʥʯʘʩʪʘ ʛʽʙʨʠʜʠʟʘʮʽʷ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʩʢʣʘʜʥʽ ʛʽʙʨʠʜʠ, ʷʢʽ ʧʦʻʜʥʫʶʪʴ ʜʝʢʽʣʴʢʘ 

ʢʦʨʠʩʥʠʭ ʦʟʥʘʢ (ʰʚʠʜʢʦʨʦʩʣʽʩʪʴ, ʥʝʚʠʙʘʛʣʠʚʽʩʪʴ ʜʦ ˇʨʫʥʪʦʚʠʭ ʫʤʦʚ, ʧʦʩʫʭʦʩʪʽʡʢʽʩʪʴ, 

ʩʪʽʡʢʽʩʪʴ ʜʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ, ʜʝʢʦʨʘʪʠʚʥʽʩʪʴ ʪʦʱʦ). ʅʘʚʝʜʝʥʦ ʤʦʨʬʦʤʝʪʨʠʯʥʽ 

ʧʘʨʘʤʝʪʨʠ ʨʘʥʽʰʝ ʦʪʨʠʤʘʥʠʭ ʛʽʙʨʠʜʥʠʭ ʨʦʩʣʠʥ, ʷʢʽ ʚʢʘʟʫʶʪʴ ʥʘ ʾʭ ʧʦʪʝʥʮʽʡʥʫ ʚʠʩʦʢʫ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ʆʙˇʨʫʥʪʦʚʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʧʦʜʘʣʴʰʠʭ ʨʦʙʽʪ ʟ ʦʪʨʠʤʘʥʥʷ ʤʽʞʚʠʜʦʚʠʭ 

ʛʽʙʨʠʜʽʚ Salix viminalis L., S. purpurea L., S. caprea L., S. caspica Pall., S. acutifolia Willd. ʪʘ 

ʽʥʰʠʭ. ɺʢʘʟʘʥʦ, ʱʦ ʦʪʨʠʤʘʥʽ ʛʽʙʨʠʜʥʽ ʚʝʨʙʠ ʻ ʰʚʠʜʢʦʨʦʩʣʠʤʠ, ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʜʣʷ 

ʧʣʘʥʪʘʮʽʡʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ ʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʷʢ ʜʞʝʨʝʣʦ ʙʽʦʧʘʣʠʚʘ, ʜʣʷ ʧʦʪʨʝʙ 

ʬʽʪʦʤʝʣʽʦʨʘʮʽʾ ʪʘ ʦʟʝʣʝʥʝʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʝʨʙʘ, ʛʽʙʨʠʜʠʟʘʮʽʷ, ʝʣʝʤʝʥʪʠ ʪʝʭʥʦʣʦʛʽʾ, ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ, 

ʧʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ.   

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ ʪʘ ʘʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʅʘ ʩʴʦʛʦʜʥʽ 

ʦʩʦʙʣʠʚʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʙʫʚʘʻ ʧʨʦʙʣʝʤʘ ʤʦʙʽʣʽʟʘʮʽʾ ʛʝʥʦʬʦʥʜʫ ʢʦʨʠʩʥʠʭ 

ʨʦʩʣʠʥ ʚ ʫʤʦʚʘʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ. ʉʝʨʝʜ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʫ ʮʴʦʤʫ ʘʩʧʝʢʪʽ 

ʟʥʘʯʥʠʡ ʽʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʚʝʨʙʠ. ʎʽ ʨʦʩʣʠʥʠ ʤʘʶʪʴ ʥʠʟʢʫ ʙʽʦʣʦʛʽʯʥʠʭ ʪʘ 

ʝʢʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʷʢʽ ʨʦʙʣʷʪʴ ʾʭ ʚʠʥʷʪʢʦʚʦ ʧʨʠʚʘʙʣʠʚʠʤʠ ʜʣʷ 

ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʆʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʾʭ ʟʜʘʪʥʽʩʪʴ ʰʚʠʜʢʦ 

ʥʘʢʦʧʠʯʫʚʘʪʠ ʟʥʘʯʥʽ ʦʙôʻʤʠ ʙʽʦʤʘʩʠ [1ī3], ʬʽʪʦʤʝʣʽʦʨʘʪʠʚʥʽ, ʜʝʢʦʨʘʪʠʚʥʽ, 

ʣʽʢʫʚʘʣʴʥʽ ʪʘ ʽʥʰʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʆʜʥʠʤ ʟ ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘʧʨʷʤʢʽʚ ʟʙʽʣʴʰʝʥʥʷ 

 
1ɻʦʨʻʣʦʚ ʆʣʝʢʩʘʥʜʨ ʄʠʭʘʡʣʦʚʠʯ, ʜ-ʨ ʙʽʦʣ. ʥʘʫʢ, ʩ.ʥ.ʩ. E-mail: forestgorelov@gmail.com; https://orcid.org/0000-

0001-8902-8875. 

 

https://doi.org/10.62466/2786-9350-2024-3-10
mailto:forestgorelov@gmail.com
https://orcid.org/0000-0001-8902-8875
https://orcid.org/0000-0001-8902-8875


17 
 

ʘʩʦʨʪʠʤʝʥʪʫ ʚʝʨʙ ʻ ʰʪʫʯʥʝ ʩʪʚʦʨʝʥʥʷ ʛʽʙʨʠʜʽʚ ʟ ʧʦʢʨʘʱʝʥʠʤʠ ʢʦʨʠʩʥʠʤʠ 

ʷʢʦʩʪʷʤʠ [4ī7].  

ɺʨʘʭʦʚʫʶʯʠ ʟʨʦʩʪʘʶʯʠʡ ʧʦʧʠʪ ʥʘ ʚʽʜʥʦʚʣʶʚʘʣʴʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ, 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʛʽʙʨʠʜʠʟʘʮʽʾ ʪʘ ʩʝʣʝʢʮʽʾ ʚʝʨʙ ʥʘʙʫʚʘʻ ʚʩʝ ʙʽʣʴʰʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ. 

ɿʥʘʯʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴʩʷ ʤʽʞʚʠʜʦʚʽʡ ʛʽʙʨʠʜʠʟʘʮʽʾ ʪʘ ʩʪʚʦʨʝʥʥʶ ʥʘ ʮʽʡ ʦʩʥʦʚʽ 

ʪʨʠʧʣʦʾʜʥʠʭ ʛʽʙʨʠʜʽʚ [8]. ʆʙôʻʢʪʘʤʠ ʪʘʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʷʢ ʯʘʛʘʨʥʠʢʦʚʽ, ʪʘʢ ʽ 

ʜʝʨʝʚʥʽ ʚʝʨʙʠ [9, 10]. ʉʝʨʝʜ ʯʘʛʘʨʥʠʢʦʚʠʭ ʚʝʨʙ ʧʨʠ ʛʽʙʨʠʜʠʟʘʮʽʾ ʟʥʘʯʥʠʡ ʽʥʪʝʨʝʩ 

ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʝʨʙʽ S. viminalis L., ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʩʪʚʦʨʝʥʦ ʥʠʟʢʫ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʢʣʦʥʽʚ ʰʚʝʜʩʴʢʦʾ (Toraǋ, ǋBjornǋ, ǋTorchildǋ, ǋTordisǋ, ǋIngerǋ), 

ʚʝʣʠʢʦʙʨʠʪʘʥʩʴʢʦʾ (ǋEndeavourǋ, ǋDiscoveryǋ, Ashton Stottǋ) ʪʘ ʘʤʝʨʠʢʘʥʩʴʢʦʾ 

(ǋOwascoǋ) ʩʝʣʝʢʮʽʾ. ʊʘʢʦʞ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʻ ʩʪʚʦʨʝʥʥʷ ʩʢʣʘʜʥʠʭ 

ʛʽʙʨʠʜʽʚ, ʦʪʨʠʤʘʥʠʭ ʰʣʷʭʦʤ ʙʘʛʘʪʦʩʪʫʧʽʥʯʘʩʪʠʭ ʩʭʨʝʱʫʚʘʥʴ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʩʪʚʦʨʝʥʦ ʧʝʨʩʧʝʢʪʠʚʥʽ ʢʣʦʥʠ ǋSvenǋ, ǋOlofǋ, ǋAsgerdǋ (S. viminalis Ĭ (S. schwerinni 

Ĭ S. viminalis), ǋDiscoveryǋ (S. viminalis Ĭ (S. schwerinni Ĭ S. viminalis), ǋTera Novaǋ 

((S. trianda Ĭ S. viminalis) Ĭ S. linderstipularis), ǋNimrodǋ ((S. schwerinni Ĭ S. 

viminalis) Ĭ S. linderstipularis), ǋQuestǋ (S. viminalis Ĭ (S. schwerinni Ĭ S. viminalis), 

ǋResolutionǋ (S. viminalis Ĭ (S. schwerinni Ĭ S. viminalis) Ĭ (S. viminalis Ĭ (S. 

schwerinni Ĭ S. viminalis) ʪʘ ʽʥʰʽ [11]. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʴ ʻ ʨʦʟʨʦʙʢʘ ʘʜʘʧʪʦʚʘʥʦʾ ʜʣʷ ʫʤʦʚ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ 

ʪʝʭʥʦʣʦʛʽʾ ʦʪʨʠʤʘʥʥʷ ʛʽʙʨʠʜʥʠʭ ʨʦʩʣʠʥ ʨʦʜʫ Salix L.  

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʦʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ 

ʩʪʚʦʨʝʥʥʷ ʛʽʙʨʠʜʽʚ ʚʝʨʙ (ʨʦʟʨʦʙʢʘ ʩʭʝʤ ʩʭʨʝʱʫʚʘʥʥʷ, ʧʽʜʙʽʨ ʙʘʪʴʢʽʚʩʴʢʠʭ 

ʨʦʩʣʠʥ, ʪʝʨʤʽʥʠ ʧʨʦʚʝʜʝʥʥʷ ʝʪʘʧʽʚ ʛʽʙʨʠʜʠʟʘʮʽʾ, ʪʝʭʥʦʣʦʛʽʷ ʚʠʨʦʱʫʚʘʥʥʷ 

ʧʦʩʘʜʢʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʪʦʱʦ). 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʈʦʙʦʪʠ ʟ ʛʽʙʨʠʜʠʟʘʮʽʾ ʽ 

ʩʝʣʝʢʮʽʾ ʚʝʨʙ, ʷʢʽ ʚʝʜʫʪʴʩʷ ʫ ʅʘʮʽʦʥʘʣʴʥʦʤʫ ʙʦʪʘʥʽʯʥʦʤʫ ʩʘʜʫ ʽʤ. ʄ. ʄ. ɻʨʠʰʢʘ 

ʅɸʅ ʋʢʨʘʾʥʠ ʟ 1990-ʭ ʨʦʢʽʚ, ʧʦʢʘʟʘʣʠ, ʱʦ ʜʝʷʢʽ ʦʪʨʠʤʘʥʽ ʛʽʙʨʠʜʥʽ ʨʦʩʣʠʥʠ ʮʴʦʛʦ 

ʨʦʜʫ ʟʘ ʰʚʠʜʢʽʩʪʶ ʨʦʩʪʫ ʽ ʥʘʢʦʧʠʯʝʥʥʶ ʙʽʦʤʘʩʠ ʥʝ ʧʦʩʪʫʧʘʶʪʴʩʷ ʟʘʨʫʙʽʞʥʠʤ 

ʩʦʨʪʘʤ, ʮʽʣʢʦʤ ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʤʽʩʮʝʚʠʭ ʫʤʦʚ ʽ ʤʦʞʫʪʴ ʩʪʘʪʠ ʦʩʥʦʚʦʶ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʧʣʘʥʪʘʮʽʡ ʚ ʋʢʨʘʾʥʽ. ʉʝʣʝʢʮʽʡʥʽ ʨʦʙʦʪʠ ʧʨʦʚʦʜʷʪʴʩʷ ʥʘ ʙʘʟʽ 

ʢʦʣʝʢʮʽʾ ʚʝʨʙ, ʩʪʚʦʨʝʥʽʡ ʢ.ʩ.-ʛ.ʥ. ʄʽʥʯʝʥʢʦ ʅ. ʌ., ʷʢʘ ʩʴʦʛʦʜʥʽ ʥʘʣʽʯʫʻ ʧʦʥʘʜ       

50 ʚʠʜʽʚ, ʬʦʨʤ, ʤʽʞʚʠʜʦʚʠʭ, ʤʽʞʩʝʢʮʽʡʥʠʭ ʩʢʣʘʜʥʠʭ ʛʽʙʨʠʜʽʚ [1 ï 3].  

ʇʦʧʝʨʝʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʦʥʦʨʘʤʠ ʧʠʣʢʫ ʚ 

ʫʤʦʚʘʭ ʇʽʚʥʽʯʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʻ ʨʦʩʣʠʥʠ ʚʠʜʽʚ Salix acutifolia Willd., S. caprea L., 

S. cinerea L., S. viminalis L., S. purpurea L. ʪʘ ʜʝʷʢʽ ʛʽʙʨʠʜʥʽ ʚʝʨʙʠ.  

ɿʘʣʝʞʥʦ ʚʽʜ ʧʦʛʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʟʘʛʦʪʽʚʣʷ ʧʘʛʦʥʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʫ 

ʙʝʨʝʟʥʽ - ʧʝʨʰʽʡ ʧʦʣʦʚʠʥʽ ʢʚʽʪʥʷ (ʟʘ ʚʠʥʷʪʢʦʤ ʚʝʨʙʠ ʛʦʩʪʨʦʣʠʩʪʦʾ, ʜʣʷ ʷʢʦʾ ʮʝʡ 

ʪʝʨʤʽʥ ʤʦʞʝ ʙʫʪʠ ʙʽʣʴʰ ʨʘʥʥʽʤ) ʥʘ ʧʦʯʘʪʢʫ ʮʚʽʪʽʥʥʷ (ʨʠʩ. 1).  
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ʈʠʩ. 1. ʇʦʯʘʪʦʢ ʮʚʽʪʽʥʥʽ ʚʝʨʙʠ ʧʫʨʧʫʨʦʚʦʾ 

 

ʇʠʣʦʢ ʦʪʨʠʤʫʚʘʣʠ ʰʣʷʭʦʤ ʚʠʛʦʥʢʠ ʟ ʛʽʣʦʢ, ʟʘʛʦʪʦʚʣʝʥʠʭ ʥʘ ʧʦʯʘʪʢʫ 

ʨʦʟʢʨʠʚʘʥʥʷ ʧʠʣʷʢʽʚ ʽ ʟʘʣʠʰʝʥʠʭ ʫ ʚʦʜʽ ʧʨʠ ʢʽʤʥʘʪʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ (20 ï 22Áʉ)  ʟ 

ʚʽʜʥʦʩʥʦʶ ʚʦʣʦʛʽʩʪʶ ʧʦʚʽʪʨʷ 40 ï 50 % [6]. ɿʘ ʪʘʢʠʭ ʫʤʦʚ ʧʠʣʦʢ ʤʘʩʦʚʦ ʜʦʟʨʽʚʘʻ 

ʧʨʦʪʷʛʦʤ 2ï3 ʜʥʽʚ. ʇʠʣʦʢ ʩʪʨʫʰʫʚʘʚʩʷ ʟ ʛʽʣʦʢ ʥʘ ʛʣʘʜʢʠʡ ʧʘʧʽʨ (ʢʘʣʴʢʫ), ʘ ʧʦʪʽʤ 

ʟʙʠʨʘʚʩʷ ʫ ʧʨʦʙʽʨʢʠ ʽ ʟʙʝʨʽʛʘʚʩʷ ʫ ʭʦʣʦʜʠʣʴʥʠʢʫ. ɼʦʩʪʘʪʥʷ ʜʣʷ ʟʘʧʣʽʜʥʝʥʥʷ 

ʬʝʨʪʠʣʴʥʽʩʪʴ ʧʠʣʢʫ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʙʣʠʟʴʢʦ 0ʦ ʉ ʟʙʝʨʽʛʘʻʪʴʩʷ ʥʝ ʙʽʣʴʰʝ 5-ʪʠ ʜʽʙ. 

ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʧʠʣʢʫ ʦʢʨʝʤʦʛʦ ʚʠʜʫ ʟ ʧʠʣʢʦʤ ʽʥʰʠʭ ʚʠʜʽʚ, ʡʦʛʦ 

ʟʘʛʦʪʽʚʣʶ ʧʨʦʚʦʜʠʣʠ ʚ ʨʽʟʥʠʭ ʧʨʠʤʽʱʝʥʥʷʭ. 

ʏʘʩ ʟʘʧʠʣʝʥʥʷ ʞʽʥʦʯʠʭ ʢʚʽʪʦʢ ʚʠʟʥʘʯʘʚʩʷ ʩʪʘʥʦʤ ʧʨʠʡʤʦʯʦʢ. ɿʘʧʠʣʝʥʥʷ 

ʧʦʧʝʨʝʜʥʴʦ ʽʟʦʣʴʦʚʘʥʠʭ ʧʘʧʝʨʦʚʠʤ ʽʟʦʣʷʪʦʨʦʤ ʩʫʮʚʽʪʴ ʟʜʽʡʩʥʶʚʘʣʠ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʦ ʧʦʯʘʪʢʫ ʾʭ ʨʦʟʧʫʩʢʘʥʥʷ, ʢʦʣʠ ʣʦʧʘʪʽ ʧʨʠʡʤʦʯʢʠ ʤʘʪʦʯʢʠ 

ʤʘʡʞʝ ʥʘʙʫʣʠ ʚʣʘʩʪʠʚʠʭ ʾʤ ʨʦʟʤʽʨʽʚ, ʬʦʨʤʠ ʽ ʟʘʙʘʨʚʣʝʥʥʷ. ɿʘʧʠʣʝʥʥʷ ʧʨʦʚʦʜʠʣʠ 

ʤ'ʷʢʠʤ ʧʝʥʟʣʠʢʦʤ, ʥʘ ʷʢʠʡ ʥʘʙʠʨʘʣʠ ʧʠʣʦʢ ʽ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜʽʣʷʣʠ ʧʦ ʩʫʮʚʽʪʪʶ 

(ʨʠʩ. 2).  

 

ʈʠʩ. 2. ɿʘʧʠʣʝʥʥʷ ʞʽʥʦʯʠʭ ʢʚʽʪʦʢ ʚʝʨʙ 

 

ʇʽʩʣʷ ʮʴʦʛʦ ʦʜʨʘʟʫ ʟʥʦʚʫ ʥʘʜʷʛʘʣʠ ʧʘʧʝʨʦʚʠʡ ʽʟʦʣʷʪʦʨ (ʨʠʩ. 3).  
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ʈʠʩ. 3. ɯʟʦʣʶʚʘʥʥʷ ʛʽʣʦʢ ʽʟ ʟʘʧʠʣʝʥʠʤʠ ʢʚʽʪʢʘʤʠ 
 

ʈʷʩʥʝ ʥʘʥʝʩʝʥʥʷ ʧʠʣʢʫ ʥʘʚʽʪʴ ʥʘ ʥʝʧʦʚʥʽʩʪʶ ʨʦʟʢʨʠʪʽ ʧʨʠʡʤʦʯʢʠ ʪʘ 

ʧʽʜʚʠʱʝʥʠʡ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʬʦʥ ʚ ʩʝʨʝʜʠʥʽ ʽʟʦʣʷʪʦʨʘ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠʪʠ 

ʚʽʨʦʛʽʜʥʽʩʪʴ ʟʘʧʠʣʝʥʥʷ. ʇʨʦʚʝʜʝʥʥʷ ʮʽʻʾ ʧʨʦʮʝʜʫʨʠ ʥʘ ʮʽʣʠʭ ʨʦʩʣʠʥʘʭ, ʥʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ʟʨʽʟʘʥʠʭ ʛʽʣʦʢ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʾʾ ʝʬʝʢʪʠʚʥʽʩʪʴ.  

ʇʽʩʣʷ ʜʦʟʨʽʚʘʥʥʷ ʛʽʣʢʠ ʟʨʽʟʘʣʠʩʷ, ʘ ʥʘʩʽʥʥʷ ʚʽʜʦʢʨʝʤʣʶʚʘʣʦʩʷ ʚʽʜ ʧʫʭʫ 

ʤôʷʢʠʤ ʧʝʨʝʪʠʨʘʥʥʷʤ ʯʝʨʝʟ ʩʠʪʦ ʟ ʨʦʟʤʽʨʦʤ ʯʘʨʫʥʢʫ 2 ʤʤ. ɺʨʘʭʦʚʫʶʯʠ ʥʝʚʝʣʠʢʽ 

ʪʝʨʤʽʥʠ ʟʙʝʨʝʞʝʥʥʷ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ (ʥʘʚʽʪʴ ʚ ʫʤʦʚʘʭ ʟʥʠʞʝʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʥ 

ʩʪʘʥʦʚʠʚ ʥʝ ʙʽʣʴʰʝ 2 ï 3 ʪʠʞʥʽ), ʥʘʩʽʥʥʷ ʪʨʝʙʘ ʷʢʦʤʦʛʘ ʰʚʠʜʰʝ ʚʠʩʽʷʪʠ ʚ 

ʧʦʩʘʜʢʦʚʽ ʢʦʥʪʝʡʥʝʨʠ. ɼʣʷ ʮʴʦʛʦ ʟʨʫʯʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʙʣʽʩʪʝʨʠ ʟ ʢʨʠʰʢʦʶ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʟʙʝʨʽʛʘʪʠ ʧʽʜʚʠʱʝʥʝ ʟʚʦʣʦʞʝʥʥʷ ʩʫʙʩʪʨʘʪʫ, ʷʢʠʡ ʛʦʪʫʻʪʴʩʷ ʟ ʩʫʤʽʰʽ 

ʜʝʨʥʦʚʦʛʦ ˇʨʫʥʪʫ, ʪʦʨʬʫ ʪʘ ʧʽʩʢʫ ʫ ʨʽʚʥʠʭ ʧʨʦʧʦʨʮʽʷʭ.    

ʅʘʩʽʥʥʷ ʚʝʨʙ ʥʝ ʤʘʻ ʧʝʨʽʦʜʫ ʩʧʦʢʦʶ ʪʘ ʧʨʦʨʦʩʪʘʻ ʚʞʝ ʟʘ ʢʽʣʴʢʘ ʛʦʜʠʥ 

(ʨʠʩ. 4). ʅʘ ʮʴʦʤʫ ʪʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʧʨʦʬʽʣʘʢʪʠʯʥʦ ʨʦʩʣʠʥʠ ʜʦʮʽʣʴʥʦ 

ʦʙʨʦʙʠʪʠ ʬʫʥʛʽʮʠʜʥʠʤʠ ʟʘʩʦʙʘʤʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʾʭ ʚʠʞʠʚʘʥʥʷ 

ʪʘ ʩʪʽʡʢʽʩʪʴ. 

 

     

ɸ                                           ɹ                                      ɺ 

ʈʠʩ. 4. ʇʨʦʨʦʩʪʢʠ ʥʘ ˇʨʫʥʪʦʚʽʡ ʩʫʤʽʰʽ ʥʘ ʜʨʫʛʠʡ (ɸ), ʪʨʝʪʽʡ (ɹ) ʪʘ 

ʯʝʪʚʝʨʪʠʡ (ɺ) ʜʝʥʴ 
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ʇʨʠ ʜʦʩʷʛʥʝʥʥʽ ʨʦʩʣʠʥʘʤʠ ʩʪʘʜʽʾ 3ï4 ʩʧʨʘʚʞʥʽʭ ʣʠʩʪʦʯʢʽʚ (ʩʝʨʝʜʠʥʘ 

ʯʝʨʚʥʷ) ʾʭ ʧʝʨʝʩʘʜʞʫʚʘʣʠ ʫ ʧʣʘʩʪʠʢʦʚʽ ʩʪʘʢʘʥʯʠʢʠ ʽ ʟʘʣʠʰʘʣʠ ʥʘ ʚʽʜʢʨʠʪʦʤʫ 

ʧʦʚʽʪʨʽ, ʟʘ ʧʦʪʨʝʙʠ ʧʨʠʪʽʥʶʶʯʠ ʪʘ ʨʝʛʫʣʷʨʥʦ ʟʚʦʣʦʞʫʶʯʠ (ʨʠʩ. 5).  

 

    

ʈʠʩ. 5. ʖʚʝʥʽʣʴʥʽ ʨʦʩʣʠʥʠ ʚʝʨʙ ʧʽʩʣʷ ʧʽʢʽʨʫʚʘʥʥʷ 
 

ʇʨʠ ʮʴʦʤʫ ʚʽʜʙʠʨʘʶʪʴʩʷ ʥʘʡʙʽʣʴʰ ʨʦʟʚʠʥʝʥʽ ʨʦʩʣʠʥʠ, ʘʙʦ ʪʽ, ʱʦ ʤʘʶʪʴ 

ʧʝʚʥʽ ʮʽʢʘʚʽ ʦʩʦʙʣʠʚʦʩʪʽ (ʥʘʧʨʠʢʣʘʜ, ʬʦʨʤʘ ʘʙʦ ʢʦʣʽʨ ʣʠʩʪʢʽʚ). 

ʅʘ ʧʦʯʘʪʢʫ ʣʠʧʥʷ ʨʦʩʣʠʥʠ ʚʠʩʘʜʞʫʚʘʣʠ ʫ ʚʽʜʢʨʠʪʠʡ ˇʨʫʥʪ (ʨʠʩ. 6).  

 

          

ʈʠʩ. 6. ʉʽʷʥʮʽ ʛʽʙʨʠʜʥʠʭ ʚʝʨʙ ʫ ʚʽʜʢʨʠʪʦʤʫ ˇʨʫʥʪʽ 
 

ʅʘ ʚʩʽʭ ʩʪʘʜʽʷʭ ʚʠʨʦʱʫʚʘʥʥʷ, ʘ ʦʩʦʙʣʠʚʦ ʥʘ ʧʦʯʘʪʢʦʚʠʭ (ʥʘʩʽʥʥʷ ï ʩʭʦʜʠ) 

ʚʘʞʣʠʚʦ ʥʝ ʜʦʧʫʩʢʘʪʠ ʥʘʚʽʪʴ ʥʝʟʥʘʯʥʦʛʦ ʧʽʜʩʠʭʘʥʥʷ ˇʨʫʥʪʫ, ʦʩʢʽʣʴʢʠ ʮʝ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʘʛʠʙʝʣʽ ʨʦʩʣʠʥ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʚʦʣʦʛʦʣʶʙʥʽʩʪʶ ʚʝʨʙ, ʥʘʩʽʥʥʷ 

ʷʢʠʭ ʽ ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʧʨʦʨʦʩʪʘʻ ʪʽʣʴʢʠ ʫ ʚʦʣʦʛʠʭ ʤʽʩʮʷʭ. ʉʭʦʜʠ ʪʘ 

ʧʨʦʨʦʩʪʢʠ ʪʘʢʦʞ ʨʦʟʚʠʚʘʶʪʴʩʷ ʟʘ ʥʘʷʚʥʦʩʪʽ ʫ ʜʦʩʪʘʪʥʽʡ ʢʽʣʴʢʦʩʪʽ ʜʦʩʪʫʧʥʦʾ 

ʚʦʣʦʛʠ. ʊʘʢʠʤ ʯʠʥʦʤ ʥʘʤ ʚʜʘʣʦʩʷ ʦʪʨʠʤʘʪʠ ʥʘʩʽʥʥʷ ʪʘ ʨʦʩʣʠʥʠ ʙʽʣʴʰ ʥʽʞ 30-ʪʠ 

ʛʽʙʨʠʜʥʠʭ ʢʦʤʙʽʥʘʮʽʡ, ʩʝʨʝʜ ʷʢʠʭ ʚʽʜʽʙʨʘʥʦ ʨʦʩʣʠʥʠ ʟ ʽʥʪʝʥʩʠʚʥʠʤ ʨʦʩʪʦʤ, 

ʩʪʽʡʢʠʭ ʜʦ ʭʚʦʨʦʙ ʽ ʰʢʽʜʥʠʢʽʚ, ʪʘ ʜʦʩʪʘʪʥʴʦ ʘʜʘʧʪʦʚʘʥʠʭ ʜʦ ʤʽʩʮʝʚʠʭ 

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ (ʨʠʩ. 7, 8).  

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʦʪʨʠʤʘʥʥʷ ʩʢʣʘʜʥʠʭ (ʤʽʞ ʨʦʩʣʠʥʘʤʠ 

ʪʨʴʦʭ ʽ ʙʽʣʴʰʝ ʚʠʜʽʚ) ʛʽʙʨʠʜʽʚ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʦʪʨʽʙʥʽ 

ʢʦʤʙʽʥʘʮʽʾ ʦʟʥʘʢ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʽʙʨʠʜʥʠʭ ʨʦʩʣʠʥ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʦʢʨʝʤʘ, 
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ʚʜʘʻʪʴʩʷ ʧʦʜʦʣʘʪʠ ʥʠʟʴʢʫ ʧʨʠʞʠʚʣʶʚʘʥʽʩʪʴ ʞʠʚʮʽʚ ʚʝʨʙ, ʛʝʥʦʪʠʧ ʷʢʠʭ ʚʢʣʶʯʘʻ 

ʛʝʥʠ S. caprea, S. cinerea, ̫ʢʽ ʞʠʚʮʷʤʠ ʧʨʘʢʪʠʯʥʦ ʥʝ ʨʦʟʤʥʦʞʫʶʪʴʩʷ. 

 

           

                                     ɸ     ɹ       

ʈʠʩ. 7. ʆʜʥʦʨʽʯʥʽ ʩʽʷʥʮʽ ʚʝʨʙ: ɸ - [(S. purpurea Ĭ S. viminalis) Ĭ S. cinerea] Ĭ 

S. caprea; ɹ - (S. viminalis Ĭ S. caprea) Ĭ S. caprea 

 

             
ɸ                                   ɹ                                ɺ 

ʈʠʩ. 8. ɻʽʙʨʠʜʥʽ ʩʽʷʥʮʽ ʜʨʫʛʦʛʦ ʨʦʢʫ: 

ɸ (S. caspica Ĭ S. caprea) Ĭ S. acutifolia;  

ɹ  [(S. purpurea Ĭ S. viminalis) Ĭ S. caprea] Ĭ S. acutifolia;  

ɺ  [(S. purpurea Ĭ S. viminalis) Ĭ S. caprea] Ĭ S. caprea 

 

ʊʘʢ, ʛʽʙʨʠʜʠ ʥʘ ʦʩʥʦʚʽ S. viminalis, S. caprea, S. cinerea ʽ S. purpurea, ʷʢ 

ʧʨʘʚʠʣʦ, ʚʦʣʦʜʽʶʪʴ ʧʽʜʚʠʱʝʥʦʶ ʰʚʠʜʢʽʩʪʶ ʨʦʩʪʫ (ʪʘʙʣ. 1). ʈʽʯʥʠʡ ʧʨʠʨʽʩʪ 

ʧʘʛʦʥʽʚ ʩʘʜʞʘʥʮʽʚ ʪʘʢʠʭ ʚʝʨʙ, ʦʪʨʠʤʘʥʠʭ ʽʟ ʞʠʚʮʽʚ, ʧʝʨʝʚʠʱʫʻ 2 ʤ, ʘ ʫ 

ʜʚʦʨʽʯʥʦʤʫ ʚʽʮʽ ʚʠʩʦʪʘ ʦʢʨʝʤʠʭ ʝʢʟʝʤʧʣʷʨʽʚ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 4 ʤ. ʎʽ ʚʝʨʙʠ ʣʝʛʢʦ 

ʨʦʟʤʥʦʞʫʶʪʴʩʷ ʟʜʝʨʝʚôʷʥʽʣʠʤʠ ʞʠʚʮʷʤʠ, ʚʠʪʨʠʤʫʶʪʴ ʧʝʨʝʩʘʜʢʫ ʪʘ ʽʥʪʝʥʩʠʚʥʫ 

ʦʙʨʽʟʢʫ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʚʠʩʦʢʦʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʜʣʷ ʧʣʘʥʪʘʮʽʡʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ.  

ʆʢʨʝʤʠʤ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʥʘʧʨʷʤʢʦʤ ʩʝʣʝʢʮʽʡʥʠʭ ʨʦʙʽʪ ʻ ʩʪʚʦʨʝʥʥʷ 

ʛʽʙʨʠʜʽʚ, ʟʜʘʪʥʠʭ ʟʨʦʩʪʘʪʠ ʚ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ. 
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ʅʠʟʢʦʶ ʪʘʢʠʭ ʮʽʥʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʚʠʨʽʟʥʷʶʪʴʩʷ ʰʪʫʯʥʽ ʛʽʙʨʠʜʠ ʚʝʨʙ, 

ʩʪʚʦʨʝʥʽ ʟʘ ʫʯʘʩʪʶ ʚʝʨʙʠ ʢʘʩʧʽʡʩʴʢʦʾ S. caspica Pall., ʷʢʘ ʫ ʧʨʠʨʦʜʽ ʟʨʦʩʪʘʻ ʚ 

ʫʤʦʚʘʭ ʧʽʱʘʥʠʭ ʟʘʩʦʣʝʥʠʭ ˇʨʫʥʪʽʚ, ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʨʦʩʣʠʥʠ ʥʝʚʠʙʘʛʣʠʚʽ ʜʦ 

ʨʦʜʶʯʦʩʪʽ ʽ ʟʚʦʣʦʞʝʥʦʩʪʽ ˇʨʫʥʪʽʚ. 

ʊʘʙʣʠʮʷ 1 

ʄʦʨʬʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ 2-ʨʽʯʥʠʭ ʩʘʜʞʘʥʮʽʚ ʚʝʨʙ 

ʚ ʫʤʦʚʘʭ ʂʠʾʚʩʴʢʦʛʦ ʇʦʣʽʩʩʷ 

ɻʽʙʨʠʜʥʘ 

ʢʦʤʙʽʥʘʮʽʷ ʘʙʦ 

ʙʘʪʴʢʽʚʩʴʢʠʡ ʚʠʜ 

ɺʠʩʦʪʘ, ʤ ɼʽʘʤʝʪʨ 

ʨʽʯʥʦʛʦ ʧʘʛʦʥʘ 

ʙʽʣʷ ʦʩʥʦʚʠ, 

ʩʤ 
ʤʘʢʩʠʤʘʣʴʥʘ ʩʝʨʝʜʥʷ 

[(S. purpurea Ĭ S. viminalis) 

Ĭ S. cinerea] Ĭ S. caprea 
3,60 3,1 Ñ 0,38 2,8 Ñ 0,3 

(S. caspica Ĭ S. caprea) Ĭ 

S. caprea 
3,10 2,30 Ñ 0,74 2,5 Ñ 0,4 

[(S. purpurea Ĭ S. viminalis) 

Ĭ S. caprea] Ĭ S. caprea 
3,25 2,60 Ñ 0,65 2,7 Ñ 0,3 

(S. purpurea Ĭ S. viminalis) Ĭ 

S. caprea 
3,35 2,82 Ñ 0,45 2,5 Ñ 0,3 

S. caspica 2,0 1,85 Ñ 0,35 2,2Ñ 0,3 

S. viminalisôTernopilskaô 2,15 1,90 Ñ 0,15 2,4Ñ 0,4 
 

ʆʪʨʠʤʘʥʽ ʥʘʤʠ ʛʽʙʨʠʜʠ ʮʽʻʾ ʚʝʨʙʠ ʟ ʚʝʨʙʦʶ ʧʫʨʧʫʨʦʚʦʶ ʚʦʣʦʜʽʶʪʴ, ʦʢʨʽʤ 

ʪʦʛʦ, ʱʝ ʡ ʧʽʜʚʠʱʝʥʦʶ ʜʝʢʦʨʘʪʠʚʥʽʩʪʶ ʽ ʩʪʽʡʢʽʩʪʶ ʜʦ ʫʤʦʚ ʪʝʭʥʦʛʝʥʥʦʛʦ ʽ 

ʫʨʙʘʥʽʟʦʚʘʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʜʘʶʪʴ ʯʫʜʦʚʠʡ ʪʦʥʢʠʡ ʪʘ ʛʥʫʯʢʠʡ ʧʨʫʪ ʜʣʷ 

ʧʣʝʪʽʥʥʷ, ʤʦʞʫʪʴ ʟʥʘʡʪʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʬʽʪʦʤʝʣʽʦʨʘʮʽʾ (ʟʘʢʨʽʧʣʝʥʥʷ ʧʽʩʢʽʚ, 

ʢʨʫʪʦʩʭʠʣʽʚ ʪʘ ʙʘʣʦʢ). ɺʠʩʘʜʞʝʥʽ ʚ ʫʤʦʚʘʭ ʩʫʧʽʘɦʥʠʭ ˇʨʫʥʪʽʚ ʥʘ ʩʭʠʣʘʭ 

ʧʽʚʜʝʥʥʦʾ ʝʢʩʧʦʟʠʮʽʾ ʪʘ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʰʪʫʯʥʦʛʦ ʧʦʣʠʚʫ  ̔ ʧʽʜʞʠʚʣʝʥʥʷ, ʮʽ 

ʨʦʩʣʠʥʠ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʜʦʩʠʪʴ ʜʦʙʨʦʶ ʧʨʠʞʠʚʣʶʚʘʥʽʩʪʶ ʪʘ ʟʘʜʦʚʽʣʴʥʠʤ 

ʞʠʪʪʻʚʠʤ ʩʪʘʥʦʤ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʾʭʥʽʡ ʚʠʩʦʢʠʡ ʘʜʘʧʪʠʚʥʠʡ ʧʦʪʝʥʮʽʘʣ. ʏʦʣʦʚʽʯʽ 

ʝʢʟʝʤʧʣʷʨʠ ʛʽʙʨʠʜʥʠʭ ʚʝʨʙ, ʦʪʨʠʤʘʥʽ ʧʨʠ ʩʭʨʝʱʫʚʘʥʥʷ ʚʝʨʙ ʢʘʩʧʽʡʩʴʢʦʾ ʪʘ 

ʢʦʟʷʯʦʾ, ʚʠʨʽʟʥʷʶʪʴʩʷ ʚʠʩʦʢʦʶ ʜʝʢʦʨʘʪʠʚʥʽʩʪʶ ʧʽʜ ʯʘʩ ʮʚʽʪʽʥʥʷ. ʎʝ ʨʦʙʠʪʴ ʾʭ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʦʟʝʣʝʥʝʥʥʽ. 

ʎʽʢʘʚʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʥʽ ʧʨʠ ʤʽʞʚʠʜʦʚʽʡ ʛʽʙʨʠʜʠʟʘʮʽʾ ʚʝʨʙ ʟʘ ʫʯʘʩʪʶ  

S. acutifolia Willd. ʗʢ ʧʨʘʚʠʣʦ, ʦʪʨʠʤʘʥʽ ʛʽʙʨʠʜʠ ʫʩʧʘʜʢʦʚʫʶʪʴ ʯʝʨʚʦʥʦ-

ʢʦʨʠʯʥʝʚʠʡ ʘʙʦ ʪʝʤʥʦ-ʙʦʨʜʦʚʠʡ ʢʦʣʽʨ ʧʘʛʦʥʽʚ, ʩʪʽʡʢʽ ʜʦ ʧʦʩʫʭʠ, ʘ ʚ ʦʢʨʝʤʠʭ 

ʚʠʧʘʜʢʘʭ ʤʘʶʪʴ ʢʦʤʧʘʢʪʥʫ ʧʽʨʘʤʽʜʘʣʴʥʫ ʢʨʦʥʫ ʽ ʢʨʫʧʥʽ ʯʦʣʦʚʽʯʽ ʩʫʮʚʽʪʪʷ ʟʽ 

ʩʚʽʪʣʦ-ʞʦʚʪʠʤʠ ʧʠʣʷʢʘʤʠ, ʱʦ ʨʦʙʠʪʴ ʾʭ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʽ ʜʣʷ ʦʟʝʣʝʥʝʥʥʷ.   

ɺʠʩʥʦʚʢʠ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʪʝʭʥʦʣʦʛʽʷ ʜʘʻ ʟʤʦʛʫ ʦʧʪʠʤʽʟʫʚʘʪʠ ʦʪʨʠʤʘʥʥʷ 

ʛʽʙʨʠʜʥʠʭ ʚʝʨʙ, ʱʦ ʤʘʻ ʥʘʫʢʦʚʫ ʪʘ ʧʨʘʢʪʠʯʥʫ ʮʽʥʥʽʩʪʴ. ʎʝ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʻ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʝʣʝʢʮʽʡʥʠʭ ʨʦʙʽʪ ʪʘ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʨʦʩʣʠʥʠ ʟ 
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ʧʨʦʛʥʦʟʦʚʘʥʠʤʠ ʢʦʨʠʩʥʠʤʠ ʦʟʥʘʢʘʤʠ. ʆʪʨʠʤʘʥʽ ʰʣʷʭʦʤ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ 

ʩʭʨʝʱʫʚʘʥʥʷ ʛʽʙʨʠʜʠ ʚʠʨʽʟʥʷʶʪʴʩʷ ʽʥʪʝʥʩʠʚʥʠʤ ʨʦʩʪʦʤ, ʩʪʽʡʢʽʩʪʶ ʜʦ ʤʽʩʮʝʚʠʭ 

ˇʨʫʥʪʦʚʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʣʝʛʢʽʩʪʶ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ, ʱʦ ʨʦʙʠʪʴ ʾʭ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʧʣʘʥʪʘʮʽʡʥʦʛʦ ʚʠʨʦʱʫʚʘʥʥʷ, ʬʽʪʦʤʝʣʽʦʨʘʪʠʚʥʠʭ ʢʫʣʴʪʫʨ ʪʘ 

ʦʟʝʣʝʥʝʥʥʷ ʚ ʫʤʦʚʘʭ ʇʽʚʥʽʯʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ. ɺʠʧʨʦʙʫʚʘʥʥʷ ʮʠʭ ʨʦʩʣʠʥ ʚ 

ʽʥʰʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʦʥʘʭ ʪʘ ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚʘʭ ʻ ʧʦʜʘʣʴʰʠʤ ʥʘʫʢʦʚʠʤ ʪʘ 

ʧʨʘʢʪʠʯʥʠʤ ʟʘʚʜʘʥʥʷʤ. ʇʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʰʚʠʜʢʦʨʦʩʣʠʭ ʨʦʩʣʠʥ 

ʚʚʘʞʘʻʤʦ ʛʽʙʨʠʜʠʟʘʮʽʶ ʤʽʞ ʚʝʨʙʘʤʠ ʧʨʫʪʦʚʠʜʥʦʶ ʪʘ ʧʫʨʧʫʨʦʚʦʶ, ʧʫʨʧʫʨʦʚʦʶ 

ʪʘ ʢʦʟʷʯʦʶ, ʩʪʽʡʢʠʭ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ (ʟʦʢʨʝʤʘ ʧʦʩʫʭʠ ʪʘ ʟʘʩʦʣʝʥʥʷ 

ˇʨʫʥʪʽʚ) ʛʽʙʨʠʜʠ ʟʘ ʫʯʘʩʪʶ ʚʝʨʙ ʢʘʩʧʽʡʩʴʢʦʾ ʪʘ ʛʦʩʪʨʦʣʠʩʪʦʾ. ɺʘʞʣʠʚʠʤ 

ʥʘʧʨʷʤʢʦʤ ʜʦʩʣʽʜʞʝʥʴ ʻ ʦʪʨʠʤʘʥʥʷ ʩʢʣʘʜʥʠʭ, ʙʘʛʘʪʦʩʪʫʧʽʥʯʘʩʪʠʭ ʽ 

ʤʽʞʩʝʢʮʽʡʥʠʭ ʩʭʨʝʱʫʚʘʥʴ. ɺʚʘʞʘʻʤʦ, ʱʦ ʛʽʙʨʠʜʠʟʘʮʽʷ ʚʝʨʙ, ʧʦʨʷʜ ʟ ʧʦʰʫʢʦʤ 

ʾʭʥʽʭ ʥʦʚʠʭ ʬʦʨʤ ʫ ʧʨʠʨʦʜʽ, ʜʦʟʚʦʣʷʪʴ ʧʦʚʥʽʰʝ ʨʦʟʢʨʠʪʠ ʧʦʪʝʥʮʽʘʣ ʮʠʭ ʮʽʥʥʠʭ 

ʨʦʩʣʠʥ.  
 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ (References) 

 

1. Bioresource Technology. 2004. Vol. 94 (3). P. 321ï329. 

2. Nordborg, M., Berndes, G., Dimitriou, I., Henriksson, A., Mola-Yudego, B., Rosenqvist, H. 

(2018). Energy analysis of willow production for bioenergy in Sweden. Renew. Sustain. Energy Rev. 

93. 473ï482. 

3. ʉʽʥʯʝʥʢʦ ɺ.ʄ., ʌʫʯʠʣʦ ʗ.ɼ., ɻʘʥʞʝʥʢʦ ʆ.ʄ., ɻʫʤʝʥʪʠʢ ʄ.ʗ., ɻʥʘʧ ɯ.ɺ., ɯʚʘʥʶʢ ɯ.ɼ. 

(2022). ɯʥʪʨʦʜʫʢʮʽʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʩʦʨʪʽʚ ʝʥʝʨʛʝʪʠʯʥʦʾ ʚʝʨʙʠ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʽ ʘʩʧʝʢʪʠ ʾʾ 

ʚʠʨʦʱʫʚʘʥʥʷ. ʂ.: ʂʦʤʨʧʠʥʪ. 206 ʩ. [Sinchenko, V.M., Fuchylo, Y.D., ʅanzhenko, O.M., 

ʅumentyk, M.Ya., Gnap, I.V., Ivanyuk, I.D. (2022). Introduction of high-yielding varieties of energy 

willow and technological aspects of its cultivation. K.: Comprint. 206 p.] (in Ukrainian). 

4. Fabio E., Komanian A., Montes F., Miller R., Smart L. A mixed model approach for 

evaluating yield improvements in interspecific hybrids of shrub willow, a dedicated bioenergy crop. 

.Industrial Crops and Products. V. February, 2017. P. 57ï70. 

5. ɻʦʨʝʣʦʚ ɸ.ʄ. (2016). ʆʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʩʝʣʝʢʮʠʠ ʠʚ ʚ ʅʘʮʠʦʥʘʣʴʥʦʤ 

ʙʦʪʘʥʠʯʝʩʢʦʤ ʩʘʜʫ ʠʤ. ʅ.ʅ. ɻʨʠʰʢʦ ʅɸʅ ʋʢʨʘʠʥʳ. Agrobiodiversity for improving nutrition, 

health and life quality. Nitra, November. P. 83ï86. [Horielov A.M. (2016). Main directions of willow 

breeding in the Nacional Botanical Garden named after N.N. Hryshko of the National Academy of 

Sciences of Ukraine. Agrobiodiversity for improving nutrition, health and life quality. Nitra, 

November. P. 83ï86] (in Russian). 

6. ɻʦʨʻʣʦʚ ʆ.ʄ., ʌʫʯʠʣʦ ʗ.ɼ., ʂʨʫʛʣʷʢ ʖ.ʄ., ɺʽʨʴʦʚʢʘ ɺ.ʄ., ɻʦʨʻʣʦʚ ʆ.ʆ. (2014). 

ɻʽʙʨʠʜʠʟʘʮʽʷ ʪʘ ʩʝʣʝʢʮʽʷ ʚʝʨʙ ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʥʘʧʨʷʤ ʦʪʨʠʤʘʥʥʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ 

ʢʣʦʥʽʚ. ʃʽʩʽʚʥʠʮʪʚʦ ʽ ʘʛʨʦʤʝʣʽʦʨʘʮʽʷ. ˉ 125. ʉ. 107ï114. [Horielov O.M., Fuchylo Ya. D., 

Kruglyak Yu. M., Virovka V. M., Gorelov O. O. (2014). Hibridization and selection of willows as 

promising girect selection of highly productive cultivars. Forestry & Forest Melioration. ˉ 125.                  

P. 107ï114] (in Ukrainian). 

7. ʂʨʫʛʣʷʢ ʖ.ʄ. (2009). ʄʽʞʚʠʜʦʚʘ ʛʽʙʨʠʜʠʟʘʮʽʷ ʚʝʨʙ (Salix L.) ʧʽʜʨʦʜʫ Vetrix // 

ɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʙʦʪʘʥʽʢʠ ʪʘ ʝʢʦʣʦʛʽʾ. ʄʘʪʝʨʽʘʣʠ ʤʽʞʥʘʨʦʜʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʤʦʣʦʜʠʭ 

ʫʯʝʥʠʭ (11 ï 15 ʩʝʨʧʥʷ, ʤ. ʂʨʝʤʝʥʝʮʴ). ʊʝʨʥʦʧʽʣʴ. ʉ. 188ï189 [Kruglyak Yu.M. (2009). 

https://www.sciencedirect.com/journal/industrial-crops-and-products


24 
 

Interspecific hibridization of willows (Salix L.) of subgenus Vetrix. Current problems of botany and 

ecology. Materials of international conference of young scientist (August 11ï15. Kremenets). 

Ternopil. 2009. ʈ. 188ï189] (in Ukrainian). 

8. Dudits D., Cseri A., Tºrºk K., Sass L., Zombori Z. et all (2022). Triploid Hybrid Vigor in 

Above-Ground Growth and Methane Fermentation Efficiency of Energy Willow // Front. Plant Sci. 

23 February. Sec. Plant Biotechnology. Vol. 13. https://doi.org/10.3389/fpls.2022.770284. 

9. Kajba D., Andric I. (2014). Selection of Willows (Salix sp.) for Biomass Production. South-

east Eur for 20145 (2). 145-151. DOI: http://dx.doi.org/10.15177/seefor.14-14. 

10. ʌʫʯʠʣʦ ʗ.ɼ., ʉʙʠʪʥʘ ʄ.ɺ. (2017). ɺʝʨʙʠ ʋʢʨʘʾʥʠ: ʙʽʦʣʦʛʽʷ, ʝʢʦʣʦʛʽʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ: 

ʤʦʥʦʛʨʘʬʽʷ. ɺʠʜʘʥʥʷ ʜʨʫʛʝ, ʚʠʧʨʘʚʣʝʥʝ ʽ ʜʦʧʦʚʥʝʥʝ. ʂ.: ʎʇ çʂʦʤʧʨʠʥʪè, 2017. 259 ʩ. [Fuchʫlo, 

Y.D., Sbytna, M.V. (2017). Willows of Ukraine: biology, ecology, use: monograph. The second 

edition, corrected and supplemented. K.: "Comprint", 2017. 259 p.] (in Ukrainian). 

11. Melezhyk L. (2020). Features of breeding new willow varieties for creation of energy 

plantations. Forestry ideas. Vol. 26, No 2 (60): 426ï434. 

O. M. Horielov1  
1M.M. Gryshko National Botanical Garden, NASU, Kyiv, Ukraine  

 

MAIN ELEMENTS OF TECHNOLOGY AND SOME RESULTS OF WILLOWS 

HYBRIDIZATION  

 

Abstract. The main trends in the use of willows for energy needs in plantation cultivation, in 

phytomelioration, landscaping and other industries are considered. The growing interest in these 

plants makes research on expanding their range relevant. An effective direction for solving this 

problem is hybridization. Obtaining artificial hybrids of willows by controlled crossing allows you to 

obtain plants with the necessary properties and significantly increase the efficiency of breeding work. 

The article considers the main elements of the technology of hybridization of willows, taking into 

account their biological and ecological features. These elements include the selection of parental 

plants, pollen collection, pollination, inflorescence isolation, seed collection, features and sequence 

of technological methods for growing hybrid plants. The prospects of between species and 

intersectional hybridization are indicated. Such multi-stage hybridization allows obtaining complex 

hybrids that combine several useful traits (fast growth, unpretentiousness to soil conditions, drought 

resistance, resistance to anthropogenic pollution, decorativeness, etc.). Morphometric parameters of 

previously obtained hybrid plants are given, which indicate its potential high productivity.                   

The feasibility of further work on obtaining interspecific hybrids of Salix viminalis L., S. purpurea L., 

S. caprea L., S. caspica Pall., S. acutifolia Willd. and others is substantiated. It is indicated that the 

obtained hybrid willows are fast-growing, technological for plantation cultivation and can be used 

as a source of biofuel, for the needs of phytomelioration and landscaping. 

Keywords: willow, hybridization, elements of technology, morphometric parameters, prospects 

of use.  
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ʆ. ɺ. ɾʫʢʦʚʩʴʢʠʡ1,3, ɺ. ʇ. ʂʨʘʩʥʦʚ2,3, ʆ. ʆ. ʆʨʣʦʚ1,4, ʊ. ɺ. ʂʫʨʙʝʪ1,2, 

ɺ. ʄ. ʊʫʨʢʦ5 
1 ʇʦʣʽʩʴʢʠʡ ʬʽʣʽʘʣ ʋʢʨʘʾʥʩʴʢʦʛʦ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʛʦ ʽʥʩʪʠʪʫʪʫ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʽ 

ʣʽʩʦʤʝʣʽʦʨʘʮʽʾ ʽʤʝʥʽ ɻ. ʄ. ɺʠʩʦʮʴʢʦʛʦ, c. ɼʦʚʞʠʢ, ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣ., ʋʢʨʘʾʥʘ 
2 ɼʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʤ. ɾʠʪʦʤʠʨ, ʋʢʨʘʾʥʘ 

3 ʄʘʣʠʥʩʴʢʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ, ʩ. ɻʘʤʘʨʥʷ, ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣ., ʋʢʨʘʾʥʘ 
4 ɼʋ çɯʥʩʪʠʪʫʪ ʛʝʦʭʽʤʽʾ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʅɸʅ ʋʢʨʘʾʥʠè, ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ 

5 ʇʦʣʽʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤ. ɾʠʪʦʤʠʨ, ʋʢʨʘʾʥʘ 

 

ʉʋʏɸʉʅʀʁ ɺʀɼʆɺʀʁ ʉʂʃɸɼ ʌʃʆʈʀ ɼɽʅɼʈʆʃʆɻɯʏʅʆɻʆ ʇɸʈʂʋ 

ʇʆʃɯʉʔʂʆɻʆ ʌɯʃɯɸʃʋ ʋʂʈʅɼɯʃɻɸ ʊɸ ʄʆɾʃʀɺɯʉʊʔ ʁʆɻʆ 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɼʃʗ ʅɸʋʂʆɺʀʍ ɯ ʅɸɺʏɸʃʔʅʀʍ ʎɯʃɽʁ 

 

ʄʽʩʴʢʽ ʧʘʨʢʠ, ʟʦʢʨʝʤʘ ʜʝʥʜʨʦʣʦʛʽʯʥʽ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ 

ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ ʙ ʙʫʣʠ ʢʦʤʬʦʨʪʥʠʤʠ ʜʣʷ ʞʠʪʪʷ ʣʶʜʠʥʠ ʫ ʤʽʩʪʘʭ, ʘ ʪʘʢʦʞ ʟ ʦʛʣʷʜʫ ʥʘ 

ʾʭ ʟʥʘʯʝʥʥʷ ʫ ʥʘʫʢʦʚʽʡ ʪʘ ʝʢʦʣʦʛʦ-ʧʨʦʩʚʽʪʥʠʮʴʢʽʡ ʜʽʷʣʴʥʦʩʪʽ. ʈʝʘʛʫʶʯʠ ʥʘ ʫʤʦʚʠ ʟʨʦʩʪʘʥʥʷ, 

ʨʦʩʣʠʥʠ ʜʝʥʜʨʦʧʘʨʢʽʚ ʩʪʘʶʪʴ ʽʥʜʠʢʘʪʦʨʦʤ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʦʙôʻʢʪʦʤ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʦʩʢʽʣʴʢʠ ʚʠʚʯʝʥʥʷ ʟʙʝʨʝʞʝʥʦʩʪʽ ʪʘ ʩʪʘʥʫ ʜʝʨʝʚ, ʢʫʱʽʚ, ʣʽʘʥ ʪʘ 

ʽʥʰʠʭ ʛʨʫʧ ʨʦʩʣʠʥ ʥʘʜʘʻ ʙʘʛʘʪʦ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʧʣʠʚ ʪʠʭ ʯʠ ʽʥʰʠʭ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ 

ʥʘ ʾʭ ʩʪʘʥ ʽ ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ 

ʧʨʦʞʠʚʘʥʥʷ ʣʶʜʝʡ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʠʥʽ ʫ ʜʝʥʜʨʦʣʦʛʽʯʥʦʤʫ ʧʘʨʢʫ ʇʦʣʽʩʴʢʦʛʦ ʬʽʣʽʘʣʫ 

ʋʢʨʅɼɯʃɻɸ ʥʘʣʽʯʫʻʪʴʩʷ 116 ʚʠʜʽʚ ʪʘ ʢʫʣʴʪʠʚʘʨʽʚ ʨʦʩʣʠʥ, ʟ ʷʢʠʭ 91 ʚʠʜʽʚ/ʢʫʣʴʪʠʚʘʨʽʚ 

ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʧʦʢʨʠʪʦʥʘʩʽʥʥʠʭ (Angiospermae ʘʙʦ Magnoliophyta) ʪʘ 25 ʚʠʜʽʚ/ʢʫʣʴʪʠʚʘʨʽʚ 

(21,6 %) ï ʜʦ ʛʦʣʦʥʘʩʽʥʥʠʭ (Gymnospermae). ɿôʷʩʦʚʘʥʦ, ʱʦ ʦʩʥʦʚʥʘ ʢʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ ʤʘʻ 

ʻʚʨʦʧʝʡʩʴʢʝ ʧʦʭʦʜʞʝʥʥʷ ï 61 ʚʠʜʠ/ʢʫʣʴʪʠʚʘʨʠ, ʧʽʚʥʽʯʥʦʘʤʝʨʠʢʘʥʩʴʢʝ ï 30 ʪʘ ʘʟʽʘʪʩʴʢʝ ï 25. 

ʋ ʜʝʥʜʨʦʣʦʛʽʯʥʦʤʫ ʧʘʨʢʫ ʙʽʣʷ 29 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʠʜʽʚ/ʢʫʣʴʪʠʚʘʨʽʚ ʨʦʩʣʠʥ ʻ 

ʘʚʪʦʭʪʦʥʥʠʤʠ ʜʣʷ ɾʠʪʦʤʠʨʩʴʢʦʛʦ ʇʦʣʽʩʩʷ. ʈʦʟʧʦʜʽʣ ʟʘ ʞʠʪʪʻʚʠʤʠ ʬʦʨʤʘʤʠ ʻ ʥʘʩʪʫʧʥʠʤ: 

ʜʝʨʝʚ ï 57 ʚʠʜʽʚ/ʢʫʣʴʪʠʚʘʨʽʚ, ʯʘʛʘʨʥʠʢʽʚ ï 56 ʚʠʜʽʚ/ʢʫʣʴʪʠʚʘʨʽʚ ʪʘ ʣʽʘʥ ï 3 ʚʠʜʠ. ɺʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʜʝʨʝʚʥʽ ʞʠʪʪʻʚʽ ʬʦʨʤʠ ʚ ʦʩʥʦʚʥʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʠʜʘʤʠ ʻʚʨʦʧʝʡʩʴʢʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

(52,6 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʜʝʨʝʚ), ʘ ʥʘʡʤʝʥʰʝ ï ʚʠʜʘʤʠ ʘʟʽʘʪʩʴʢʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (17,5 %). 

ʏʘʩʪʢʘ ʜʝʨʝʚʥʠʭ ʚʠʜʽʚ ʟ ʇʽʚʥʽʯʥʦʾ ɸʤʝʨʠʢʠ ʩʢʣʘʜʘʻ ʤʘʡʞʝ 30 %. ɺʠʚʯʝʥʦ ʨʦʟʧʦʜʽʣ ʜʝʨʝʚʥʠʭ 

ʧʦʨʽʜ ʟʘ ʩʘʥʽʪʘʨʥʠʤ ʩʪʘʥʦʤ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ, ʪʘ ʚʠʜʽʣʝʥʽ ʚʠʜʠ, ʷʢʽ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʪʘ 

ʤʘʣʦʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ɾʠʪʦʤʠʨʩʴʢʦʛʦ ʇʦʣʽʩʩʷ. ɺʽʜʤʽʯʝʥʦ, ʱʦ ʟʘ 
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ʧʝʨʽʦʜ ʽʩʥʫʚʘʥʥʷ ʜʝʥʜʨʦʧʘʨʢʫ (ʟ 1966 ʨʦʢʫ) ʚʪʨʘʯʝʥʦ 10 ʚʠʜʽʚ ʨʦʩʣʠʥ. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ 

ʜʝʨʝʚʥʠʭ, ʯʘʛʘʨʥʠʢʦʚʠʭ ʚʠʜʽʚ ʽ ʣʽʘʥ ʟ ʦʛʣʷʜʫ ʫʩʧʽʰʥʦʩʪʽ ʩʧʦʥʪʘʥʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʫ ʤʽʩʮʝʚʠʭ 

ʫʤʦʚʘʭ. ɿʨʦʙʣʝʥʦ ʫʟʘʛʘʣʴʥʝʥʥʷ, ʱʦ ʜʝʥʜʨʦʣʦʛʽʯʥʠʡ ʧʘʨʢ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʟʘʥʝʜʙʘʥʦʤʫ ʩʪʘʥʽ ʽ 

ʧʦʪʨʝʙʫʻ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʽʥʪʝʥʩʠʚʥʦʛʦ ʜʦʛʣʷʜʫ. ʋ ʧʝʨʩʧʝʢʪʠʚʽ ʜʝʥʜʨʦʣʦʛʽʯʥʠʡ ʧʘʨʢ ʤʦʞʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʫ ʜʦʩʣʽʜʥʠʭ, ʥʘʚʯʘʣʴʥʠʭ ʪʘ ʨʝʢʨʝʘʮʽʡʥʠʭ ʮʽʣʷʭ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʝʨʝʚʥʽ ʚʠʜʠ, ʢʫʣʴʪʠʚʘʨʠ, ʯʘʛʘʨʥʠʢʠ, ʣʽʘʥʠ, ʞʠʪʪʻʚʘ ʬʦʨʤʘ, 

ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ, ʧʦʭʦʜʞʝʥʥʷ ʚʠʜʽʚ ʨʦʩʣʠʥ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ ʪʘ ʘʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʅʘ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ ʽʩʥʫʻ ʙʘʛʘʪʦ ʦʙôʻʢʪʽʚ ʦʟʝʣʝʥʝʥʥʷ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʽ ʥʘʚʽʪʴ ʧʽʜʧʨʠʻʤʩʪʚ, 

ʷʢʽ ʽʩʥʫʶʪʴ ʙʘʛʘʪʦ ʨʦʢʽʚ. ɺʦʥʠ ʩʪʚʦʨʶʚʘʣʠʩʴ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʟ ʤʝʪʦʶ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʤʦʚ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʽ ʙ ʙʫʣʠ ʧʨʠʡʥʷʪʥʠʤʠ ʜʣʷ ʞʠʪʪʷ ʣʶʜʠʥʠ ʫ 

ʤʽʩʪʘʭ. ɺʽʜʦʤʦ, ʱʦ ʨʦʩʣʠʥʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʢʣʘʜ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, 

ʧʦʛʣʠʥʘʶʯʠ ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ ʽ ʚʠʜʽʣʷʶʯʠ ʢʠʩʝʥʴ. ɿʝʣʝʥʽ ʥʘʩʘʜʞʝʥʥʷ ʟʥʠʞʫʶʪʴ 

ʨʽʚʝʥʴ ʰʫʤʫ, ʷʢʠʡ ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʟʘʛʦʩʪʨʝʥʥʷ ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʠʭ 

ʟʘʭʚʦʨʶʚʘʥʴ, ʧʩʠʭʽʯʥʠʭ ʨʦʟʣʘʜʽʚ, ʧʦʨʫʰʝʥʥʷ ʦʙʤʽʥʫ ʨʝʯʦʚʠʥ, ʟʙʽʣʴʰʝʥʥʷ 

ʘʨʪʝʨʽʘʣʴʥʦʛʦ ʪʠʩʢʫ ʪʘ ʧʦʛʽʨʰʝʥʥʷ ʩʘʤʦʧʦʯʫʪʪʷ ʣʶʜʝʡ. ɼʫʞʝ ʜʦʙʨʝ ʽʟʦʣʶʶʪʴ ʚʽʜ 

ʰʫʤʫ ʙʘʛʘʪʦʷʨʫʩʥʽ ʧʦʩʘʜʢʠ ʜʝʨʝʚ ʟ ʛʫʩʪʠʤʠ ʢʨʦʥʘʤʠ, ʱʦ ʟʤʠʢʘʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ, 

ʽ ʧʝʚʥʦʶ ʫʯʘʩʪʶ ʯʘʛʘʨʥʠʢʽʚ. ɿʝʣʝʥʽ ʥʘʩʘʜʞʝʥʥʷ ʟʜʘʪʥʽ ʘʢʫʤʫʣʶʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ ʻ ʧʨʦʜʫʢʪʦʤ ʙʘʛʘʪʦʛʨʘʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʽ ʪʠʤ ʩʘʤʠʤ 

ʚʠʢʦʥʫʚʘʪʠ ʨʦʣʴ ʩʚʦʻʨʽʜʥʠʭ ʧʨʠʨʦʜʥʠʭ ʬʽʣʴʪʨʽʚ. ɼʘʥʽ ʥʘʩʘʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦ 

ʦʯʠʱʘʶʪʴ ʧʦʚʽʪʨʷ ʚʽʜ ʧʠʣʫ, ʦʩʦʙʣʠʚʦ ʪʽ ʚʠʜʠ, ʷʢʽ ʤʘʶʪʴ ʰʦʨʩʪʢʝ, ʟʤʦʨʰʢʫʚʘʪʝ 

ʘʙʦ ʣʠʧʢʝ ʣʠʩʪʷ, ʚʢʨʠʪʝ ʚʦʣʦʩʢʘʤʠ [18]. 

ɺ ʪʦʡ ʞʝ ʯʘʩ, ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ, ʚʦʜʠ ʪʘ ˇʨʫʥʪʫ, ʽʥʰʽ ʥʝʩʧʨʠʷʪʣʠʚʽ 

ʬʘʢʪʦʨʠ ʪʘʢ ʯʠ ʽʥʘʢʰʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʩʣʠʥʥʽʩʪʴ, ʱʦ ʚʽʜʙʠʚʘʻʪʴʩʷ ʥʘ ʾʾ ʩʪʘʥʽ ʪʘ 

ʟʙʝʨʝʞʝʥʦʩʪʽ. ʈʝʘʛʫʶʯʠ ʥʘ ʫʤʦʚʠ ʟʨʦʩʪʘʥʥʷ, ʤʽʩʴʢʽ ʨʦʩʣʠʥʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʽʥʜʠʢʘʪʦʨʘʤʠ ʩʪʘʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ʊʦʢʩʠʯʥʽ ʨʝʯʦʚʠʥʠ, ʷʢʽ 

ʧʦʛʣʠʥʘʶʪʴʩʷ ʣʠʩʪʷʤ, ʥʘʢʦʧʠʯʫʶʪʴʩʷ ʚ ʧʘʛʦʥʘʭ, ʧʣʦʜʘʭ, ʢʦʨʝʥʷʭ. ɸʣʝ ʪʘʢʝ 

ʥʘʢʦʧʠʯʝʥʥʷ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʣʠʰʝ ʜʦ ʧʝʚʥʦʾ ʤʝʞʽ, ʘ ʧʽʩʣʷ ʧʝʨʝʚʠʱʝʥʥʷ 

ʧʝʚʥʦʛʦ ʧʦʨʦʛʫ ʨʦʩʣʠʥʠ ʛʠʥʫʪʴ [6]. 

ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ʨʦʩʣʠʥʥʽʩʪʴ ʜʝʥʜʨʦʧʘʨʢʽʚ ʽ ʤʽʩʴʢʘ ʨʦʩʣʠʥʥʽʩʪʴ ʚʟʘʛʘʣʽ ʩʪʘʻ 

ʦʙôʻʢʪʦʤ ʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʦʩʢʽʣʴʢʠ ʚʠʚʯʝʥʥʷ ʟʙʝʨʝʞʝʥʦʩʪʽ ʪʘ ʩʪʘʥʫ 

ʜʝʨʝʚ, ʢʫʱʽʚ, ʣʽʘʥ ʪʘ ʽʥʰʠʭ ʛʨʫʧ ʨʦʩʣʠʥ ʥʘʜʘʻ ʙʘʛʘʪʦ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʧʣʠʚ ʪʠʭ 

ʯʠ ʽʥʰʠʭ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʾʭ ʩʪʘʥ ʽ ʤʦʞʣʠʚʽʩʪʴ ʧʦʜʘʣʴʰʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ ʧʨʦʞʠʚʘʥʥʷ ʣʶʜʝʡ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʷʩʥʶʻʪʴʩʷ ʪʘʢʦʞ ʪʠʤ, ʱʦ ʚ ʦʩʪʘʥʥʽ 

ʜʝʩʷʪʠʨʽʯʯʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʫʪʪʻʚʘ ʟʤʽʥʘ ʢʣʽʤʘʪʫ, ʱʦ ʪʘʢʦʞ ʤʦʞʝ ʚʧʣʠʥʫʪʠ ʥʘ 

ʩʪʘʥ ʟʝʣʝʥʠʭ ʥʘʩʘʜʞʝʥʴ ʽ, ʚ ʪʦʡ ʞʝ ʯʘʩ, ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʚʽʜʙʽʨ ʙʽʣʴʰ ʩʪʽʡʢʠʭ 

ʜʦ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ. 
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ʋ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʤʽʩʴʢʽ ʧʘʨʢʠ ʽ ʜʝʥʜʨʦʣʦʛʽʯʥʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʻ 

ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ. ɺʦʥʠ ʚʠʢʦʥʫʶʪʴ ʚʘʞʣʠʚʽ ʩʦʮʽʘʣʴʥʽ ʪʘ ʧʩʠʭʦʣʦʛʽʯʥʽ 

ʬʫʥʢʮʽʾ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʚʦʥʠ ʟʘʟʥʘʶʪʴ ʟʥʘʯʥʠʭ ʨʝʢʨʝʘʮʽʡʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʚʧʣʠʚʫ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʪʘ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʚʠʢʠʜʽʚ (ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʨʦʟʪʘʰʫʚʘʥʥʷ), ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʾʭ ʩʪʘʥʫ ʚʟʘʛʘʣʽ ʪʘ ʟʘʛʠʙʝʣʽ 

ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ [3, 28]. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʾʭ 

ʝʩʪʝʪʠʯʥʠʭ ʽ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ ʬʫʥʢʮʽʡ. ʊʘʢ, ʚʠʚʯʝʥʥʷ ʞʠʪʪʻʚʦʛʦ ʩʪʘʥʫ 

ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʚ ʢʫʣʴʪʫʨʦʬʽʪʦʮʝʥʦʟʘʭ ʽ ɼʦʚʛʠʥʮʽʚʩʴʢʦʤʫ ʜʝʥʜʨʦʧʘʨʢʫ, 

ʩʪʚʦʨʝʥʠʭ ʫ ʨʝʛʽʦʥʽ ʂʨʠʚʦʨʽʟʴʢʦʛʦ ʛʽʨʥʠʯʦ-ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʢʦʤʙʽʥʘʪʫ, ʜʦʟʚʦʣʠʣʦ 

ʜʦʩʣʽʜʥʠʢʘʤ ʚʽʜʥʝʩʪʠ ʮʽ ʥʘʩʘʜʞʝʥʥʷ ʜʦ ʩʠʣʴʥʦ ʦʩʣʘʙʣʝʥʠʭ [17]. ɼʦʩʣʽʜʥʠʢʠ 

ʚʽʜʤʽʯʘʶʪʴ ʜʝʢʽʣʴʢʘ ʬʘʢʪʦʨʽʚ ʟʥʠʞʝʥʥʷ ʩʪʘʥʫ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ: ʧʦʩʪʽʡʥʝ ʟʥʘʯʥʝ 

ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ, ʥʝʦʜʥʦʨʽʜʥʽʩʪʴ ʝʜʘʬʽʯʥʠʭ ʽ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ, 

ʨʝʢʨʝʘʮʽʡʥʽ ʪʘ ʟʦʦʛʝʥʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʇʦʜʽʙʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʪʨʠʤʘʣʠ ʜʦʩʣʽʜʥʠʢʠ, 

ʷʢʽ ʚʠʚʯʘʣʠ ʜʝʥʜʨʦʬʣʦʨʫ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʘʛʨʝʛʘʪʥʦʛʦ ʟʘʚʦʜʫ (ʤ. ɼʥʽʧʨʦ). ɺʦʥʠ 

ʚʩʪʘʥʦʚʠʣʠ, ʱʦ ʚʠʷʚʣʝʥʽ ʽʥʜʝʢʩʠ ʩʪʘʥʫ ʜʝʨʝʚʦʩʪʘʥʽʚ ʟʘ ʯʠʩʝʣʴʥʽʩʪʶ ʜʝʨʝʚ, ʷʢʽ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʨʽʟʥʠʭ ʢʣʘʩʽʚ ʞʠʪʪʻʚʦʩʪʽ, ʪʘʢʦʞ ʜʦʟʚʦʣʷʶʪʴ ʚʽʜʥʝʩʪʠ ʜʝʨʝʚʥʽ 

ʥʘʩʘʜʞʝʥʥʷ ʜʦ ʦʩʣʘʙʣʝʥʠʭ [1]. 

ɺʠʷʚʣʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʧʦʪʨʝʙʫʶʪʴ ʧʝʨʽʦʜʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʜʦʚʦʛʦ 

ʨʽʟʥʦʤʘʥʽʪʪʷ, ʩʪʘʥʫ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʫ ʜʝʥʜʨʦʧʘʨʢʘʭ ʽ ʤʽʩʴʢʠʭ ʧʘʨʢʘʭ. ʈʝʟʫʣʴʪʘʪʠ 

ʜʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʛʣʷʜʫ ʟʘ ʾʭ ʩʪʘʥʦʤ, ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʚʠʜʦʚʦʛʦ ʘʩʦʨʪʠʤʝʥʪʫ ʘʙʦʨʠʛʝʥʥʠʭ ʪʘ ʽʥʪʨʦʜʫʢʦʚʘʥʠʭ ʨʦʩʣʠʥ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʧʘʨʢʽʚ ʽ ʤʦʞʣʠʚʠʭ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ ʙʽʦʪʠʯʥʦʛʦ ʪʘ 

ʘʙʽʦʪʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʊʘʢ, ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʚʝʜʝʥʽ ʫ ʄʦʣʦʜʽʞʥʦʤʫ ʧʘʨʢʫ                  

ʤ. ɼʥʽʧʨʦ, ʜʦʟʚʦʣʠʣʠ ʥʘʫʢʦʚʮʷʤ ʟʨʦʙʠʪʠ ʫʟʘʛʘʣʴʥʝʥʥʷ, ʱʦ ʚʠʜʦʚʠʡ ʩʢʣʘʜ 

ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ ʥʝ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʻ ʝʢʦʣʦʛʽʯʥʠʤ ʫʤʦʚʘʤ ʟʨʦʩʪʘʥʥʷ ʽ, 

ʦʩʦʙʣʠʚʦ, ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʯʠʥʥʠʢʘʤ. ɺʩʪʘʥʦʚʣʝʥʦ ʪʘʢʦʞ, ʱʦ 46,8 % ʥʘʩʘʜʞʝʥʴ ʻ 

ʦʩʣʘʙʣʝʥʠʤʠ, ʘ ʙʝʟ ʦʟʥʘʢ ʧʦʰʢʦʜʞʝʥʥʷ ï ʣʠʰʝ 11,9 % ʨʦʩʣʠʥ [8]. ɹʘʛʘʪʦʨʽʯʥʝ 

ʚʠʚʯʝʥʥʷ ʩʪʘʥʫ ʜʝʥʜʨʦʧʘʨʢʽʚ ʪʘ ʤʽʩʴʢʠʭ ʧʘʨʢʽʚ ʫ ʇʦʣʪʘʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʜʦʟʚʦʣʠʚ 

ʘʚʪʦʨʫ ʜʦʩʣʽʜʞʝʥʥʷ ʦʧʠʩʘʪʠ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʽ ʢʫʱʽʚ ʚ ʥʠʭ ʽ 

ʚʠʟʥʘʯʠʪʠ ʦʩʥʦʚʥʽ ʬʘʢʪʦʨʠ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʛʽʨʰʝʥʥʷ ʩʪʘʥʫ ʦʢʨʝʤʠʭ ʚʠʜʽʚ 

ʨʦʩʣʠʥ ʪʘ ʫʛʨʫʧʫʚʘʥʴ ʚ ʮʽʣʦʤʫ [24].  

ʋ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʬʽʣʽʷʭ, ʥʘʫʢʦʚʠʭ ʽ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ 

ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʇʦʣʽʩʩʷ ʋʢʨʘʾʥʠ ʽʩʥʫʻ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ 

ʜʝʥʜʨʦʣʦʛʽʯʥʠʭ ʧʘʨʢʽʚ, ʷʢʽ ʩʪʚʦʨʶʚʘʣʠʩʴ ʫ ʨʽʟʥʽ ʧʝʨʽʦʜʠ. ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʟ ʥʠʭ 

ʥʝ ʤʘʻ ʦʬʽʮʽʡʥʦʛʦ ʩʪʘʪʫʩʫ ʘʙʦ ʤʘʻ ʩʪʘʪʫʩ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ. ɼʦʩʣʽʜʥʠʢʠ, ʷʢʽ 

ʦʙʩʪʝʞʠʣʠ ʯʘʩʪʠʥʫ ʜʝʥʜʨʦʧʘʨʢʽʚ ʫ ʮʴʦʤʫ ʨʝʛʽʦʥʽ, ʚʩʪʘʥʦʚʠʣʠ: ʥʝʨʝʛʫʣʷʨʥʠʡ 

ʜʦʛʣʷʜ ʟʘ ʥʘʩʘʜʞʝʥʥʷʤʠ; ʟʤʝʥʰʝʥʥʷ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʟ ʨʦʢʘʤʠ; ʟʥʘʯʥʝ 

ʧʦʰʠʨʝʥʥʷ ʰʢʽʜʥʠʢʽʚ ʽ ʭʚʦʨʦʙ; ʧʦʛʽʨʰʝʥʥʷ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʫ ʟʚôʷʟʢʫ ʟ ʜʽʻʶ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʪʘ ʟʤʽʥʦʶ ʢʣʽʤʘʪʫ. ɺʦʥʠ ʪʘʢʦʞ ʟʨʦʙʠʣʠ 
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ʟʘʢʣʶʯʝʥʥʷ, ʱʦ ʫ ʨʝʛʽʦʥʽ ʧʣʦʱʽ ʽʩʥʫʶʯʠʭ ʜʝʥʜʨʦʧʘʨʢʽʚ ʯʘʩʪʽʰʝ ʥʝʚʝʣʠʢʽ, 

ʚʽʜʩʫʪʥʷ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʬʘʢʪʠʯʥʠʡ ʩʢʣʘʜ ʜʝʥʜʨʦʣʦʛʽʯʥʠʭ ʢʦʣʝʢʮʽʡ [21]. 

ɼʦʩʣʽʜʥʠʢʠ ʪʘʢʦʞ ʧʨʦʘʥʘʣʽʟʫʚʘʣʠ ʤʘʪʝʨʽʘʣʠ ʽʥʚʝʥʪʘʨʠʟʘʮʽʾ ʨʘʨʠʪʝʪʥʠʭ 

ʜʝʥʜʨʦʝʢʟʦʪʽʚ ʫ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʤʫ ʬʦʥʜʽ ʋʢʨʘʾʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ ʪʘ ʩʪʘʥ 

ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ ʚʠʜʽʚ ʨʦʩʣʠʥ. ʈʝʟʫʣʴʪʘʪʠ ʚʠʢʣʘʜʝʥʽ ʫ ʤʦʥʦʛʨʘʬʽʾ, ʽ ʟʨʦʙʣʝʥʦ 

ʚʠʩʥʦʚʢʠ: ʜʝʥʜʨʦʬʣʦʨʘ ʝʢʟʦʪʽʚ ʥʘʣʽʯʫʻ 105 ʚʠʜʽʚ, ʯʘʛʘʨʥʠʢʽʚ ï 12 ʚʠʜʽʚ; ʮʽʣʢʦʤ 

ʟʘʜʦʚʽʣʴʥʦ ʘʢʣʽʤʘʪʠʟʫʚʘʣʠʩʷ (ʙʘʣ 79-100) 87,0 % ʚʠʜʽʚ; ʧʦʪʨʽʙʥʦ ʧʦʩʠʣʠʪʠ 

ʬʽʪʦʩʘʥʽʪʘʨʥʠʡ ʢʦʥʪʨʦʣʴ ʽ ʦʨʛʘʥʽʟʫʚʘʪʠ ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʥʘʩʘʜʞʝʥʴ [27]. 

ʅʘ ɾʠʪʦʤʠʨʱʠʥʽ ʽʩʥʫʻ ʜʝʢʽʣʴʢʘ ʜʝʥʜʨʦʧʘʨʢʽʚ ʪʘ ʤʽʩʴʢʠʭ ʧʘʨʢʽʚ, ʷʢʽ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ ʚʠʜʽʚ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʽ ʯʘʛʘʨʥʠʢʽʚ. ɼʝʷʢʽ ʟ ʥʠʭ 

ʜʦʩʪʘʪʥʴʦ ʜʦʙʨʝ ʚʠʚʯʝʥʽ ʪʘ ʦʧʠʩʘʥʽ. ɼʦʩʣʽʜʥʠʢʠ ʟʨʦʙʠʣʠ ʽʥʚʝʥʪʘʨʠʟʘʮʽʶ 

ʜʝʥʜʨʦʬʣʦʨʠ ʧʘʨʢʫ-ʧʘʤôʷʪʢʠ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʦʛʦ ʤʠʩʪʝʮʪʚʘ ʤ. ɾʠʪʦʤʠʨ, ʷʢʠʡ ʻ 

ʫʥʽʢʘʣʴʥʠʤ ʦʩʝʨʝʜʢʦʤ ʜʝʥʜʨʦʬʣʦʨʠ, ʽ ʧʦʨʽʚʥʷʣʠ ʟ ʤʘʪʝʨʽʘʣʘʤʠ ʧʦ ʮʴʦʤʫ ʦʙôʻʢʪʫ, 

ʦʪʨʠʤʘʥʠʤʠ 60 ʨʦʢʽʚ ʥʘʟʘʜ. ɺʠʷʚʠʣʦʩʴ, ʱʦ ʽʟ ʩʢʣʘʜʫ ʜʝʥʜʨʦʬʣʦʨʠ               

(112 ʜʝʨʝʚʥʦ-ʯʘʛʘʨʥʠʢʦʚʠʭ ʚʠʜʽʚ) ʚʠʧʘʣʦ 15 ʚʠʜʽʚ ʨʦʩʣʠʥ, ʘʣʝ ʚ ʪʦʡ ʞʝ ʯʘʩ 

ʚʚʝʜʝʥʦ 13 ʥʦʚʠʭ ʚʠʜʽʚ. ɼʝʷʢʽ ʟ ʦʩʪʘʥʥʽʭ ʟôʷʚʠʣʠʩʷ ʩʧʦʥʪʘʥʥʦ [20, 22]. 

ɼʦʩʣʽʜʥʠʢʠ ʧʽʜʢʨʝʩʣʠʣʠ ʨʘʨʠʪʝʪʥʽʩʪʴ ʪʘ ʜʝʢʦʨʘʪʠʚʥʽʩʪʴ ʜʝʥʜʨʦʬʣʦʨʠ ʧʘʨʢʫ. 

ɿʨʦʙʣʝʥʦ ʪʘʢʦʞ ʜʝʪʘʣʴʥʠʡ ʦʧʠʩ ɹʦʪʘʥʽʯʥʦʛʦ ʩʘʜʫ ʇʦʣʽʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʤ. ɾʠʪʦʤʠʨ, ʷʢʠʡ ʙʫʚ ʩʪʚʦʨʝʥʠʡ ʫ 1933 ʨ. ɼʝʥʜʨʦʬʣʦʨʘ ʮʴʦʛʦ 

ʙʦʪʘʥʽʯʥʦʛʦ ʩʘʜʫ ʥʘʣʽʯʫʚʘʣʘ ʙʽʣʷ  550 ʚʠʜʽʚ ʪʘ ʢʫʣʴʪʠʚʘʨʽʚ [23].  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ ï ʚʩʪʘʥʦʚʠʪʠ ʚʠʜʦʚʠʡ ʩʢʣʘʜ ʜʝʨʝʚʥʠʭ ʽ ʯʘʛʘʨʥʠʢʦʚʠʭ 

ʨʦʩʣʠʥ ʜʝʥʜʨʦʧʘʨʢʫ ʇʦʣʽʩʴʢʦʛʦ ʬʽʣʽʘʣʫ ʋʢʨʅɼɯʃɻɸ ʪʘ ʜʝʷʢʽ ʾʭ ʜʝʢʦʨʘʪʠʚʥʽ ʪʘ 

ʣʽʩʽʚʥʠʯʽ ʧʦʢʘʟʥʠʢʠ ʚ ʫʤʦʚʘʭ ɾʠʪʦʤʠʨʩʴʢʦʛʦ ʇʦʣʽʩʩʷ.  

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʫ 

ʜʝʥʜʨʦʣʦʛʽʯʥʦʤʫ ʧʘʨʢʫ ʇʦʣʽʩʴʢʦʛʦ ʬʽʣʽʘʣʫ ʋʢʨʅɼɯʃɻɸ ʽ ʩʢʣʘʜʘʣʠʩʷ ʟ ʜʚʦʭ 

ʯʘʩʪʠʥ: ʢʘʤʝʨʘʣʴʥʠʭ ʨʦʙʽʪ ʪʘ ʥʘʪʫʨʥʠʭ ʦʙʩʪʝʞʝʥʴ. ʂʘʤʝʨʘʣʴʥʽ ʨʦʙʦʪʠ ʧʦʣʷʛʘʣʠ 

ʫ ʧʦʰʫʢʫ ʧʨʦʻʢʪʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʧʣʘʥʫ ʦʨʛʘʥʽʟʘʮʽʾ ʜʝʥʜʨʦʧʘʨʢʫ 

ʪʘ ʜʨʫʢʦʚʘʥʠʭ ʚʠʜʘʥʴ ʟ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʧʦʯʘʪʢʦʚʠʡ ʚʠʜʦʚʠʡ ʩʢʣʘʜ 

ʜʝʥʜʨʦʬʣʦʨʠ. ʇʽʜ ʯʘʩ ʥʘʪʫʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʶʚʘʚʩʷ ʩʫʯʘʩʥʠʡ ʚʠʜʦʚʠʡ 

ʩʢʣʘʜ ʨʦʩʣʠʥ, ʽ ʧʨʦʚʦʜʠʚʩʷ ʾʭ ʨʦʟʧʦʜʽʣ ʟʘ ʧʦʭʦʜʞʝʥʥʷʤ, ʞʠʪʪʻʚʠʤʠ ʬʦʨʤʘʤʠ, 

ʩʘʥʽʪʘʨʥʠʤ ʩʪʘʥʦʤ ʪʘ ʜʝʢʦʨʘʪʠʚʥʽʩʪʶ [9, 14, 15, 19, 29].  

ɼʣʷ ʫʪʦʯʥʝʥʥʷ ʥʘʟʚ (ʫʢʨʘʾʥʩʴʢʦʶ ʪʘ ʣʘʪʠʥʩʴʢʦʶ ʤʦʚʘʤʠ) ʜʝʨʝʚʥʠʭ, 

ʯʘʛʘʨʥʠʢʦʚʠʭ ʪʘ ʣʽʘʥʦʧʦʜʽʙʥʠʭ ʚʠʜʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ çɺʠʟʥʘʯʥʠʢ ʚʠʱʠʭ 

ʨʦʩʣʠʥ ʋʢʨʘʾʥʠè [2], çʏʦʪʠʨʠʤʦʚʥʠʡ ʩʣʦʚʥʠʢ ʥʘʟʚ ʨʦcʣʠʥè [7] ʪʘ ʙʘʟʫ ʜʘʥʠʭ 

Global Biodiversity Information Facility [4]. ʅʘʟʚʠ ʜʝʢʦʨʘʪʠʚʥʠʭ ʢʫʣʴʪʠʚʘʨʽʚ 

ʜʝʨʝʚʥʠʭ ʽ ʯʘʛʘʨʥʠʢʦʚʠʭ ʚʠʜʽʚ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʟʘ ʜʦʚʽʜʥʠʢʘʤʠ ʄ. ɸ. ʂʦʭʥʦ ʪʘ 

ʩʧʽʚʘʚʪʦʨʽʚ [10, 11, 12]. 

ʇʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʜʝʨʝʚʥʠʭ ʚʠʜʽʚ ʜʣʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚʠʟʥʘʯʘʣʠ ʟʘ 

ʪʘʢʩʘʮʽʡʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʪʘ ʧʣʦʜʦʥʦʰʝʥʥʷʤ [16, 25]. ɼʣʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʚʠʜʽʚ 
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ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʟʛʽʜʥʦ ʉʘʥʽʪʘʨʥʠʭ ʧʨʘʚʠʣ ʫ ʣʽʩʘʭ ʋʢʨʘʾʥʠ [26]. 

ʈʦʟʧʦʜʽʣ ʞʠʪʪʻʚʠʭ ʬʦʨʤ ʧʨʦʚʦʜʠʣʠ ʟʘ ʰʢʘʣʦʶ ɯ. ɻ. ʉʝʨʝʙʨʷʢʦʚʘ [14]. 

ɿʛʽʜʥʦ ʧʨʦʻʢʪʥʠʭ ʜʘʥʠʭ, ʜʝʥʜʨʦʣʦʛʽʯʥʠʡ ʧʘʨʢ ʇʦʣʽʩʴʢʦʛʦ ʬʽʣʽʘʣʫ 

ʋʢʨʅɼɯʃɻɸ (ʧʦʧʝʨʝʜʥʷ ʥʘʟʚʘ ï ʇʦʣʽʩʴʢʘ ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʪʠʚʥʘ                           

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʩʪʘʥʮʽʷ) ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʫ ʟʝʣʝʥʽʡ ʟʦʥʽ ʤ. ɾʠʪʦʤʠʨ ʥʘ 

ʚʽʜʩʪʘʥʽ 1 ʢʤ (ʥʠʥʽ ï 200 ʤ) ʚʽʜ ʤʝʞʽ ʤʽʩʪʘ ʫ ʟʘʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ (ʨʠʩ. 1).  

 
ʈʠʩ. 1. ʂʘʨʪʘ-ʩʭʝʤʘ ʪʝʨʠʪʦʨʽʾ ʇʦʣʽʩʴʢʦʛʦ ʬʽʣʽʘʣʫ ʋʢʨʅɼɯʃɻɸ 

(ɹ ï ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ, ʛʦʩʧʦʜʘʨʩʴʢʽ ʪʘ ʞʠʪʣʦʚʽ ʙʫʜʽʚʣʽ; ɼ ï ʜʝʥʜʨʦʣʦʛʽʯʥʠʡ ʧʘʨʢ; 

ɾ ï ʞʠʚʦʧʣʽʪ; ʂ ï ʢʚʽʪʥʠʢʠ; ɯɯ ï ʛʘʟʦʥʠ; ʊ ï ʪʝʨʠʪʦʨʽʾ ʟ ʪʚʝʨʜʠʤ ʧʦʢʨʠʪʪʷʤ 

(ʘʚʪʦʜʦʨʦʛʠ, ʪʨʦʪʫʘʨʠ, ʜʦʨʽʞʢʠ); ʈ ï ʨʽʣʣʷ (ʜʦʩʣʽʜʥʽ ʧʦʣʷ);  

ʌ ï ʬʨʫʢʪʦʚʠʡ ʩʘʜ) 

 

ɿ ʪʨʴʦʭ ʩʪʦʨʽʥ (ʥʠʥʽ ʟ ʜʚʦʭ) ʪʝʨʠʪʦʨʽʷ ʬʽʣʽʘʣʫ ʙʫʣʘ ʦʪʦʯʝʥʘ ʣʽʩʦʚʠʤʠ 

ʥʘʩʘʜʞʝʥʥʷʤʠ ɾʠʪʦʤʠʨʩʴʢʦʛʦ ʣʽʩʛʦʩʧʫ (ʥʠʥʽ ʬʽʣʽʷ çʂʦʨʦʩʪʝʥʩʴʢʝ ʣʽʩʦʚʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦè ɼʇ çʃʽʩʠ ʋʢʨʘʾʥʠè), ʘ ʚʟʜʦʚʞ ʧʽʚʜʝʥʥʦʾ ʾʾ ʯʘʩʪʠʥʠ ʧʨʦʭʦʜʠʪʴ 

ʘʚʪʦʤʦʙʽʣʴʥʘ ʪʨʘʩʘ ʂʠʾʚ-ʋʞʛʦʨʦʜ. ɼʝʥʜʨʦʧʘʨʢ ʟʘʢʣʘʜʘʚʩʷ ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ 

ʰʫʤʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʟʘʙʨʫʜʥʝʥʥʷ ʧʠʣʦʤ ʽ ʛʘʟʘʤʠ ʚʽʜ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ 

ʪʝʨʠʪʦʨʽʾ ʥʘʚʢʦʣʦ ʥʘʫʢʦʚʦʛʦ ʢʦʨʧʫʩʫ. ɼʝʥʜʨʦʣʦʛʽʯʥʠʡ ʧʘʨʢ ʇʦʣʽʩʴʢʦʛʦ ʬʽʣʽʘʣʫ 

ʋʢʨʅɼɯʃɻɸ ʟʘʢʣʘʜʝʥʦ ʫ 1966-1968 ʨʨ. ʽ ʚʽʥ ʩʢʣʘʜʘʚʩʷ ʜʚʦʭ ʯʘʩʪʠʥ: ʜʝʢʦʨʘʪʠʚʥʦʾ 

ʯʘʩʪʠʥʠ (ʜʝʢʦʨʘʪʠʚʥʽ ʪʘ ʽʥʪʨʦʜʫʢʦʚʘʥʽ ʚʠʜʠ) ʪʘ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ [13]. 

ɯʥʽʮʽʘʪʦʨʦʤ ʩʪʚʦʨʝʥʥʷ ʜʝʥʜʨʦʣʦʛʽʯʥʦʛʦ ʧʘʨʢʫ ʇʦʣʽʩʴʢʦʛʦ ʬʽʣʽʘʣʫ ʋʢʨʅɼɯʃɻɸ 

ʙʫʚ ʜʠʨʝʢʪʦʨ, ʜʦʢʪ. ʩ.-ʛ. ʥʘʫʢ ʈʝʜʴʢʦ ɻʝʦʨʛʽʡ ɯʚʘʥʦʚʠʯ. ʌʝʥʦʣʦʛʽʯʥʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʜʝʨʝʚʥʠʭ ʽ ʯʘʛʘʨʥʠʢʦʚʠʭ ʚʠʜʽʚ ʧʨʦʚʦʜʠʣʠ ʩʪʘʨʰʠʡ ʥʘʫʢʦʚʠʡ 

ʩʧʽʚʨʦʙʽʪʥʠʢ, ʢʘʥʜ. ʙʽʦʣ. ʥʘʫʢ ɹʽʣʠʡ ɻʝʦʨʛʽʡ ɼʤʠʪʨʦʚʠʯ ʪʘ ʟʘʩʪ. ʜʠʨʝʢʪʦʨʘ, 

ʢʘʥʜ. ʩ.-ʛ. ʥʘʫʢ ɹʫʟʫʥ ɺʣʘʜʣʝʥ ʆʣʝʢʩʘʥʜʨʦʚʠʯ. 

ʊʝʨʠʪʦʨʽʷ ʧʘʨʢʫ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ɾʠʪʦʤʠʨʩʴʢʦʛʦ        

ʇʦʣʽʩʩʷ [5]. ɺʦʥʘ ʤʘʻ ʨʽʚʥʠʥʥʠʡ ʨʝʣʴʻʬ ʟ ʥʝʟʥʘʯʥʠʤʠ ʤʽʢʨʦʧʦʥʠʞʝʥʥʷʤʠ, ʟʘ 

ʣʽʩʦʨʦʩʣʠʥʥʠʤʠ ʫʤʦʚʘʤʠ ʚʦʥʘ ʥʘʣʝʞʠʪʴ ʜʦ ʩʚʽʞʠʭ ʪʘ ʚʦʣʦʛʠʭ ʩʫʛʨʫʜʽʚ. ʃʽʩʦʚʽ 

ʥʘʩʘʜʞʝʥʥʷ ʩʢʣʘʜʘʣʠʩʷ ʟ ʪʨʴʦʭ ʬʽʪʦʮʝʥʦʟʽʚ: ʦʩʠʢʦʚʦ-ʙʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʦ-ʜʫʙʦʚʠʡ 
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ʣʽʩ ʢʨʫʰʠʥʦʚʦ-ʯʦʨʥʠʯʥʠʡ, ʦʩʠʢʦʚʦ-ʙʝʨʝʟʦʚʦ-ʩʦʩʥʦʚʦ-ʜʫʙʦʚʠʡ ʣʽʩ ʢʦʥʚʘʣʽʻʚʠʡ 

ʪʘ ʯʝʨʚʦʥʦʜʫʙʦʚʠʡ ʣʽʩ ʨʽʜʢʦʪʨʘʚʥʠʡ. ɼʝʢʦʨʘʪʠʚʥʘ ʯʘʩʪʠʥʘ ʜʝʥʜʨʦʧʘʨʢʫ 

ʦʬʦʨʤʣʝʥʘ ʫ ʧʝʡʟʘʞʥʦʤʫ ʩʪʠʣʽ ʟ ʝʣʝʤʝʥʪʘʤʠ ʨʝʛʫʣʷʨʥʦʛʦ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʋ ʩʫʯʘʩʥʦʤʫ ʜʝʥʜʨʦʣʦʛʽʯʥʦʤʫ 

ʧʘʨʢʫ ʇʦʣʽʩʴʢʦʛʦ ʬʽʣʽʘʣʫ ʋʢʨʅɼɯʃɻɸ ʥʘʣʽʯʫʻʪʴʩʷ 116 ʚʠʜʽʚ ʪʘ ʢʫʣʴʪʠʚʘʨʽʚ 

ʜʝʥʜʨʦʬʣʦʨʠ (ʪʘʙʣ. 1). ʇʝʨʝʚʘʞʥʘ ʙʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ 

ʧʦʢʨʠʪʦʥʘʩʽʥʥʠʭ (Angiospermae ʘʙʦ Magnoliophyta), ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ 

91 ʚʠʜʘʤʠ/ʢʫʣʴʪʠʚʘʨʘʤʠ (78,4 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ). ʂʽʣʴʢʽʩʪʴ ʚʠʜʽʚ, ʷʢʽ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʛʦʣʦʥʘʩʽʥʥʠʭ (Gymnospermae), ʻ ʟʥʘʯʥʦ ʤʝʥʰʦʶ ï 

25 ʚʠʜʽʚ/ʢʫʣʴʪʠʚʘʨʽʚ (21,6 %). ɺʠʜʦʚʠʡ ʩʢʣʘʜ ʨʦʩʣʠʥ ʧʨʝʜʩʪʘʚʣʝʥʦ 24 ʨʦʜʠʥʘʤʠ. 

ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʨʦʜʠʥʠ ʨʦʟʦʚʽ (Rosaceae) ï 30 ʚʠʜʽʚ ʪʘ 

ʢʫʣʴʪʠʚʘʨʽʚ, ʘ ʪʘʢʦʞ ʨʦʜʠʥ ʢʠʧʘʨʠʩʦʚʽ (Cupressaceaʝ) ʪʘ ʩʦʩʥʦʚʽ (ʈʽnʘʩʝʘʝ), ʷʢʽ 

ʥʘʣʽʯʫʶʪʴ ʚʽʜʧʦʚʽʜʥʦ 14 ʪʘ 11 ʚʠʜʽʚ/ʢʫʣʴʪʠʚʘʨʽʚ. ʉʝʨʝʜ ʨʦʩʣʠʥ ʮʠʭ ʪʨʴʦʭ ʨʦʜʠʥʠ 

ʻ ʷʢ ʘʙʦʨʠʛʝʥʥʽ, ʪʘʢ ʽ ʽʥʪʨʦʜʫʢʦʚʘʥʽ ʚʠʜʠ. 

ʊʘʙʣʠʮʷ 1 

ɸʥʦʪʦʚʘʥʠʡ ʩʧʠʩʦʢ ʜʝʨʝʚʥʠʭ, ʯʘʛʘʨʥʠʢʦʚʠʭ ʪʘ ʣʽʘʥʦʧʦʜʽʙʥʠʭ ʚʠʜʽʚ 

ʪʘ ʢʫʣʴʪʠʚʘʨʽʚ ʨʦʩʣʠʥ ʩʪʘʥʦʤ ʥʘ 2024 ʨ. 

ˉ 

ʅʘʟʚʘ ʨʦʜʠʥʠ 

ʫʢʨʘʾʥʩʴʢʦʶ  

(ʣʘʪʠʥʩʴʢʦʶ) ʤʦʚʦʶ 

ʅʘʟʚʘ ʚʠʜʫ ʫʢʨʘʾʥʩʴʢʦʶ 

(ʣʘʪʠʥʩʴʢʦʶ) ʤʦʚʦʶ 

1 

ʉʦʩʥʦʚʽ 

(ʈʽnʘʩʝʘʝ) 

ʗʣʠʮʷ ʙʽʣʘ (Abies alba Mill.)  
2 ʉʦʩʥʘ ʟʚʠʯʘʡʥʘ (Pinus sylvestris L.) 

3 ʉʦʩʥʘ ʩʠʙʽʨʩʴʢʘ* (Pinus sibirica Du Tour) 
4 ʉʦʩʥʘ ɺʝʡʤʫʪʘ (Pinus strobus L.) 
5 ʉʦʩʥʘ ʞʦʨʩʪʢʘ (Pinus rigida Mill.)  
6 ʉʦʩʥʘ ʞʦʚʪʘ (Pinus ponderosa Douglas ex C.Lawson) 
7 ʄʦʜʨʠʥʘ ʻʚʨʦʧʝʡʩʴʢʘ (Larix decidua Mill. ) 
8 ʗʣʠʥʘ ʻʚʨʦʧʝʡʩʴʢʘ (Picea abies (L.) H.Karst.) 

9 
ʗʣʠʥʘ ʢʦʣʶʯʘ ʬ. ʩʨʽʙʣʷʩʪʦ-ʛʦʣʫʙʘ (Picea pungens var. argentea (RCRosenthal) 

Beissn.) 

10 ʗʣʠʥʘ ʩʠʟʘ ʬ. ʢʦʥʽʯʥʘ (Picea glauca var. conica Rehder) 
11 ʇʩʝʚʜʦʪʩʫʛʘ ʄʝʥʟʽʩʘ (Pseudotsuga menziesii (Mirb.) Franco) 
12 

Kʠʧapʠʩʦʚʽ 

(Cupressaceae) 

ʗʣʽʚʝʮʴ ʟʚʠʯʘʡʥʠʡ (Juniperus communis L.) 

13 
ʗʣʽʚʝʮʴ ʟʚʠʯʘʡʥʠʡ ʬ. ʚʫʟʴʢʦʧʽʨʘʤʽʜʘʣʴʥʘ (Juniperus communis f. óHibernicaô 

Gold) 
14 ʗʣʽʚʝʮʴ ʢʦʟʘʮʴʢʠʡ (Juniperus sabina L.) 
15 ʗʣʽʚʝʮʴ ʢʦʟʘʮʴʢʠʡ ʬ. ʩʪʨʦʢʘʪʘ (Juniperus sabina var. variegata Weston) 
16 ʗʣʽʚʝʮʴ ʢʦʟʘʮʴʢʠʡ ʬ. ʩʠʟʘ (Juniperus sabina var. Glauca) 
17 ʗʣʽʚʝʮʴ ʣʫʩʢʘʪʠʡ (Juniperus squamata Buch.-Ham. ex D.Don) 
18 ʗʣʽʚʝʮʴ ʩʢʝʣʴʥʠʡ (Juniperus scopulorum Sarg.) 

19 ʊʫʷ ʟʘʭʽʜʥʘ (Thuja occidentalis L.) 
20 ʊʫʷ ʟʘʭʽʜʥʘ ʬ. ʢʦʣʦʥʦʧʦʜʽʙʥʘ (Thuja occidentalis var. columna Spaeth.) 
21 ʊʫʷ ʟʘʭʽʜʥʘ ʬ. ʚʝʨʝʩʦʧʦʜʽʙʥʘ (Thuja occidentalis var. ericoides Hort.) 
22 ʊʫʷ ʟʘʭʽʜʥʘ ʬ. ʢʫʣʷʩʪʘ (Thuja occidentalis var. globosa Gord.) 
23 ʊʫʷ ʟʘʭʽʜʥʘ ʬ. ʟʦʣʦʪʠʩʪʘ (Thuja occidentalis var. aurea J. Nelson) 
24 ʂʠʧʘʨʠʩʦʚʠʢ ʛʦʨʦʭʦʧʣʽʜʥʠʡ (Chamaecyparis pisifera (Siebold & Zucc.) Endl.) 
25 ʂʠʧʘʨʠʩʦʚʠʢ ʃʘʚʩʦʥʘ (Chamaecyparis lawsoniana (A.Murray bis) Parl.) 
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ˉ 

ʅʘʟʚʘ ʨʦʜʠʥʠ 

ʫʢʨʘʾʥʩʴʢʦʶ  

(ʣʘʪʠʥʩʴʢʦʶ) ʤʦʚʦʶ 

ʅʘʟʚʘ ʚʠʜʫ ʫʢʨʘʾʥʩʴʢʦʶ 

(ʣʘʪʠʥʩʴʢʦʶ) ʤʦʚʦʶ 

26 

ɹʘʨʙʘʨʠʩʦʚʽ 

(Berberidaceae) 

ɹʘʨʙʘʨʠʩ ʟʚʠʯʘʡʥʠʡ (Berberis vulgaris L.) 

27 
ɹʘʨʙʘʨʠʩ ʟʚʠʯʘʡʥʠʡ ʬ. ʪʝʤʥʦ-ʧʫʨʧʫʨʦʚʘ (Berberis vulgaris var. atropurpurea 

(Jacob-Makoy) Burv.) 
28 ʄʘʛʦʥʽʷ ʧʘʜʫʙʦʣʠʩʪʦʚʘ (Mahonia aquifolium (Pursh) Nutt.) 

29 
ʉʘʤʰʠʪʦʚʽ 

(ɺʠʭʘʩʝʘʝ) 
ʉʘʤʰʠʪ ʚʽʯʥʦʟʝʣʝʥʠʡ (Buxus sempervirens L.) 

30 

ɹʫʢʦʚʽ 

(Fagaceae) 

ɼʫʙ ʯʝʨʚʦʥʠʡ (Quercus rubra L.) 
31 ɼʫʙ ʙʦʣʦʪʥʠʡ (Quercus palustris M¿nchh.) 
32 ɼʫʙ ʟʚʠʯʘʡʥʠʡ (Quercus robur L.) 
33 ɼʫʙ ʟʚʠʯʘʡʥʠʡ ʬ. ʧʽʨʘʤʽʜʘʣʴʥʘ (Quercus robur var. fastigiata (Lam.) O. Schwarz) 
34 

ɹʝʨʝʟʦʚʽ 

(Betulaceae) 

ɹʝʨʝʟʘ ʧʦʚʠʩʣʘ (Betula pendula Roth) 
35 ɹʝʨʝʟʘ ʢʘʨʝʣʴʩʴʢʘ (Betula pendula var. carelica (Merckl.) Hªmet-Ahti) 
36 ɻʨʘʙ ʟʚʠʯʘʡʥʠʡ (Carpinus betulus L.) 
37 ʃʽʱʠʥʘ ʟʚʠʯʘʡʥʘ (Corylus avellana L.) 
38 ʃʽʱʠʥʘ ʜʝʨʝʚʦʚʠʜʥʘ (Corylus colurna L.) 
39 ɻopixoʚi 

(Juglandaceae) 

ɻʦʨʽʭ ʚʦʣʦʩʴʢʠʡ (Juglans regia L.) 
40 ɻʦʨʽʭ ʘʡʣʘʥʪʦʣʠʩʪʠʡ (Juglans ailantifolia Carri¯re) 
41 

Bepʙoʚi 

(Salicaceae) 

ɺʝʨʙʘ ʢʦʟʷʯʘ (Salix caprea L.) 
42 ɺʝʨʙʘ ʄʘʪʩʫʜʠ (Salix matsudana Koidz.) 
43 ɺʝʨʙʘ ʧʣʘʢʫʯʘ (Salix babylonica L.) 
44 ʆʩʠʢʘ (ʪʦʧʦʣʷ ʪʨʝʤʪʷʯʘ) (Populus tremula L.) 
45 

ʄʘʣʴʚʦʚʽ 

(Malvaceae) 

ʃʠʧʘ ʩʝʨʮʝʣʠʩʪʘ (Tilia cordata Mill. ) 
46 ʃʠʧʘ ʰʠʨʦʢʦʣʠʩʪʘ (Tilia platyphyllos Scop.) 

47 ɻʽʙʽʩʢ ʩʠʨʽʡʩʴʢʠʡ (Hibiscus syriacus L.) 

48 
ɺô̫ ʟʦʚʽ 

(Ulmaceae) 

ɺô̫ ʟ ʰʦʨʩʪʢʠʡ (Ulmus glabra Huds.) 
49 ɺôʷʟ ʛʣʘʪʢʠʡ (Ulmus laevis Pall.) 
50 ɺôʷʟ ʣʠʩʪʫʚʘʪʠʡ (ʙʝʨʝʩʪ) (Ulmus minor Mill. ) 

51 
ʐʦʚʢʦʚʠʮʝʚʽ 

(Moraceae) 
ʐʦʚʢʦʚʠʮʷ ʯʦʨʥʘ (Morus nigra L.) 

52 

Poʟʦʚʽ 

(Rosaceae) 

ʇʫʭʠʨʦʧʣʽʜʥʠʢ ʢʘʣʠʥʦʣʠʩʪʠʡ (Physocarpus opulifolius (L.) Maxim.) 
53 ʉʧʽʨʝʷ ʷʧʦʥʩʴʢʘ (Spiraea japonica L.fil. ) 
54 ʉʧʽʨʝʷ ʚʝʨʙʦʣʠʩʪʘ (Spiraea salicifolia L.) 
55 ʂʝʨʽʷ ʷʧʦʥʩʴʢʘ (Kerria japonica (L.) DC.) 
56 ɻʦʨʦʙʠʥʥʠʢ ʟʚʠʯʘʡʥʠʡ (Sorbaria sorbifolia (L.) A. Braun) 
57 ʐʠʧʰʠʥʘ ʟʤʦʨʰʢʫʚʘʪʘ (Rosa rugosa Thunb.) 
58 ʐʠʧʰʠʥʘ ʩʦʙʘʯʘ (Rosa canina L.) 

59 ʊʨʦʷʥʜʘ, ʩʦʨʪ çɽʢʩʮʝʣʴʟʘè (Rosa hybrida cult. óExcelsaô) 

60 ʊʨʦʷʥʜʘ, ʩʦʨʪ çʅʴʶ ʜʘʫʥè (Rosa hybrida cult. óNew downô) 

61 ʇʝʨʩʪʘʯ ʯʘʛʘʨʥʠʢʦʚʠʡ (Dasiphora fruticosa (L.) Rydb.) 

62 ʄʘʣʠʥʘ ʟʚʠʯʘʡʥʘ (Rubus idaeus L.) 

63 ʆʞʠʥʘ ʩʠʟʘ (Rubus caesius L.) 

64 ʆʞʠʥʘ ʚʝʜʤʝʞʘ (ʥʝʩʽʡʩʴʢʘ) (Rubus polonicus Barr. ex Weston) 

65 ʗʙʣʫʥʷ ʜʦʤʘʰʥʷ (Malus domestica (Suckow) Borkh.) 

66 ʗʙʣʫʥʷ ʣʽʩʦʚʘ (Malus sylvestris Mill. ) 

67 ʗʙʣʫʥʷ ʩʣʠʚʦʣʠʩʪʘ (Malus prunifolia (Willd.) Borkh.) 

68 ɻʦʨʦʙʠʥʘ ʟʚʠʯʘʡʥʘ (Sorbus aucuparia L.) 

69 ɸʨʦʥʽʷ ʯʦʨʥʦʧʣʽʜʥʘ (Aronia melanocarpa (Michx.) Elliott) 

70 ɯʨʛʘ ʢʦʣʦʩʠʩʪʘ (Amelanchier humilis Wiegand) 

71 ɻʨʫʰʘ ʟʚʠʯʘʡʥʘ (Pyrus communis L.) 

72 ʍʝʥʦʤʝʣʝʩ ʧʨʝʛʘʨʥʠʡ (Chaenomeles japonica (Thunb.) Lindl. ex Spach) 
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ˉ 

ʅʘʟʚʘ ʨʦʜʠʥʠ 

ʫʢʨʘʾʥʩʴʢʦʶ  

(ʣʘʪʠʥʩʴʢʦʶ) ʤʦʚʦʶ 

ʅʘʟʚʘ ʚʠʜʫ ʫʢʨʘʾʥʩʴʢʦʶ 

(ʣʘʪʠʥʩʴʢʦʶ) ʤʦʚʦʶ 

73 ʂʠʟʠʣʴʥʠʢ ʮʽʣʦʢʨʘʾʡ (Cotoneaster integerrimus Medik.) 

74 ʂʠʟʠʣʴʥʠʢ ʛʦʩʪʨʦʣʠʩʪʠʡ (Cotoneaster acutifolius Turcz.) 

75 ɻʣʽʜ ʦʜʥʦʤʘʪʦʯʢʦʚʠʡ (Crataegus monogyna Jacq.) 

76 ɻʣʽʜ ʰʘʨʣʘʭʦʚʠʡ (Crataegus coccinea L.) 

77 ʉʣʠʚʘ ʜʦʤʘʰʥʷ (Prunus domestica L.) 

78 ʉʣʠʚʘ ʨʦʟʣʦʛʘ (ʘʣʠʯʘ) (Prunus cerasifera Ehrh.) 

79 ɺʠʰʥʷ ʧʪʘʰʠʥʘ (ʯʝʨʝʰʥʷ) (Prunus avium (L.) L.) 

80 ɺʠʰʥʷ ʧʦʚʩʪʠʩʪʘ (Prunus tomentosa Thunb.) 

81 ʏʝʨʝʤʭʘ ʟʚʠʯʘʡʥʘ (Prunus padus L.) 

82 

ɹʦʙʦʚʽ 

(Fabaceae) 

ʈʦʙʽʥʽʷ ʟʚʠʯʘʡʥʘ (Robinia pseudoacacia L.) 

83 ɸʤʦʨʬʘ ʢʫʱʦʚʘ (Amorpha fruticosa L.) 

84 ʂʘʨʘʛʘʥʘ ʜʝʨʝʚ'ʷʥʠʩʪʘ (Caragana arborescens Lam.) 

85 ɹʦʙʽʚʥʠʢ ʘʥʘʛʽʨʦʣʠʩʪʠʡ (Laburnum anagyroides Medik.) 

86 

ʉʘʧʽʥʜʦʚʽ 

(Sapindaceae) 

ʂʣʝʥ ʛʦʩʪʨʦʣʠʩʪʠʡ (Acer platanoides L.) 

87 ʂʣʝʥ ʪʘʪʘʨʩʴʢʠʡ (Acer tataricum L.) 

88 ʂʣʝʥ-ʷʚʽʨ (Acer pseudoplatanus L.) 

89 ʂʣʝʥ ʷʩʝʥʦʣʠʩʪʠʡ (Acer negundo L.) 

90 ʂʣʝʥ ʩʨʽʙʣʷʩʪʠʡ (Acer saccharinum L.) 

91 ɻʽʨʢʦʢʘʰʪʘʥ ʟʚʠʯʘʡʥʠʡ (Aesculus hippocastanum L.) 

92 ɻʽʨʢʦʢʘʰʪʘʥ ʜʨʽʙʥʦʢʚʽʪʢʦʚʠʡ (Aesculus parviflora Walter) 

93 
Pyʪʦʚi 

(Rutaceae) 
ʇʪʝʣʝʷ ʪʨʠʣʠʩʪʘ (Ptelea trifoliata L.) 

94 
ɹʨʫʩʣʠʥʦʚʽ 

(Celastraceae) 
ɹʨʫʩʣʠʥʘ ʻʚʨʦʧʝʡʩʴʢʘ (Euonymus europaeus L.) 

95 
ɾʦʩʪʝʨʦʚʽ 

(Rhamnaceae) 
ʂʨʫʰʠʥʘ ʣʘʤʢʘ (Frangula alnus Mill. ) 

96 ɺʠʥʦʛʨʘʜʦʚʽ 

(Vitaceae) 

ɺʠʥʦʛʨʘʜ ʩʧʨʘʚʞʥʽʡ (Vitis vinifera L.) 

97 ɼʠʢʠʡ ʚʠʥʦʛʨʘʜ ʧô̫ ʪʠʣʠʩʪʠʡ (Parthenocissus quinquefolia (L.) Planch.) 

98 

ɻʦʨʪʝʥʟʽʡʦʚʽ 

(Hydrangeaceae) 

ɻʦʨʪʝʥʟʽʷ ʜʝʨʝʚʦʚʠʜʥʘ (Hydrangea arborescens L.) 

99 ʉʘʜʦʚʠʡ ʞʘʩʤʠʥ ʚʽʥʮʝʚʠʡ (Philadelphus coronarius L.) 

100 
ɼʝʡʮʽʷ ʰʦʨʩʪʢʘ, ʬ. ʧʦʚʥʦʢʚʽʪʢʦʚʘ (Deutzia scabra Thunb. f. plena (Maxim.) 

Rehd.) 

101 ɼʝʨʝʥʦʚʽ 

(Cornaceae) 

ɼʝʨʝʥ ʩʧʨʘʚʞʥʽʡ (Cornus mas L.) 

102 ɼʝʨʝʥ ʢʨʠʚʘʚʦ-ʯʝʨʚʦʥʠʡ (Cornus sanguinea L.) 

103 

ɾʠʤʦʣʦʩʪʝʚʽ 

(Caprifoliaceae) 

ɾʠʤʦʣʦʩʪʴ ʟʚʠʯʘʡʥʘ (Lonicera xylosteum L.) 

104 ʉʥʽʞʥʦʷʛʽʜʥʠʢ ʙʽʣʠʡ (Symphoricarpos albus (L.) K. Koch) 

105 ɺʝʡʛʝʣʘ ʨʷʩʥʦʮʚʽʪʘ (Weigela floribunda (Siebold et Zucc.) CAMey.) 

106 ɺʝʡʛʝʣʘ ʢʚʽʪʢʦʚʘ, ʬ. ʩʪʨʦʢʘʪʘ (Weigela florida cult. óVariegataô) 

107 
ʂʘʣʠʥʦʚʽ 

(Viburnaceae) 

ʂʘʣʠʥʘ ʟʚʠʯʘʡʥʘ (Viburnum opulus L.) 

108 ʂʘʣʠʥʘ ʮʽʣʦʣʠʩʪʘ, ʛʦʨʜʦʚʠʥʘ (Viburnum lantana L.) 

109 ɹʫʟʠʥʘ ʯʦʨʥʘ (Sambucus nigra L.) 

110 

ʄʘʩʣʠʥʦʚʽ 

(Oleaceae) 

ʗʩʝʥ ʟʚʠʯʘʡʥʠʡ (Fraxinus excelsior L.) 

111 ɹʠʨʶʯʠʥʘ ʟʚʠʯʘʡʥʠʡ (Ligustrum vulgare L.) 

112 ʌʦʨʟʠʮʽʷ ʻʚʨʦʧʝʡʩʴʢʘ (Forsythia europaea Degen & Bald.) 

113 ɹʫʟʦʢ ʟʚʠʯʘʡʥʠʡ (Syringa vulgaris L.) 

114 
ɹʫʟʦʢ ʟʚʠʯʘʡʥʘ, ʩʦʨʪ çʄʘʨʰʘʣ ɺʘʩʠʣʝʚʩʴʢʠʡè (Syringa vulgaris cult. óMarshal 

Vasylevskyiô) 

115 ɹʽʛʥʦʥʽʻʚʽ 

(Bignoniaceae) 

ʂʘʪʘʣʴʧʘ ʯʫʜʦʚʘ (Catalpa speciosa (Warder ex Barney) Warder ex Engelm.) 

116 ʂʘʤʧʩʠʩ ʫʢʦʨʽʥʣʠʚʠʡ (Campsis radicans (L.) Bureau) 

ʇʨʠʤʽʪʢʘ: * ʧʨʠʱʝʧʘ ʥʘ ʩʦʩʥʽ ʟʚʠʯʘʡʥʽʡ (Pinus sylvestris) 
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ɺʠʜʦʚʠʡ ʩʢʣʘʜ ʨʦʩʣʠʥ ʜʝʥʜʨʦʣʦʛʽʯʥʦʛʦ ʧʘʨʢʫ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧʨʝʜʩʪʘʚʥʠʢʽʚ 

ʻʚʨʘʟʽʡʩʴʢʦʛʦ ʪʘ ʧʽʚʥʽʯʥʦʘʤʝʨʠʢʘʥʩʴʢʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʆʩʥʦʚʥʘ ʢʽʣʴʢʽʩʪʴ ʨʦʩʣʠʥ 

ʤʘʻ ʻʚʨʦʧʝʡʩʴʢʝ ʧʦʭʦʜʞʝʥʥʷ ï 61 ʚʠʜʠ/ʢʫʣʴʪʠʚʘʨʠ, ʧʽʚʥʽʯʥʦʘʤʝʨʠʢʘʥʩʴʢʝ ï 30 

ʪʘ ʘʟʽʘʪʩʴʢʝ ï 25 ʚʠʜʠ (ʨʠʩ. 2). ʋ ʜʝʥʜʨʦʣʦʛʽʯʥʦʤʫ ʧʘʨʢʫ ʙʽʣʷ 29,3 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʚʠʜʽʚ/ʢʫʣʴʪʠʚʘʨʽʚ ʨʦʩʣʠʥ ʻ ʘʚʪʦʭʪʦʥʥʠʤʠ ʜʣʷ ɾʠʪʦʤʠʨʩʴʢʦʛʦ ʇʦʣʽʩʩʷ, 

ʟʦʢʨʝʤʘ Pinus sylvestris, Juniperus communis, Quercus robur, Betula pendula, 

Carpinus betulus, Corylus avellanʘ, Salix caprea, Populus tremula, Tilia cordata, 

Ulmus glabra, Ulmus minor, Rosa canina, Rubus idaeus, Rubus caesius, Rubus 

polonicus, Malus sylvestris, Sorbus aucuparia, Pyrus communis, Crataegus 

monogyna, Prunus padus, Acer platanoides, Acer tataricum, Frangula alnus, 

Viburnum opulus, Sambucus nigra, Fraxinus excelsior. ʏʘʩʪʠʥʘ ʟ ʥʠʭ ʻ ʛʦʣʦʚʥʠʤʠ 

ʣʽʩʦʫʪʚʦʨʶʶʯʠʤʠ ʧʦʨʦʜʘʤʠ ɾʠʪʦʤʠʨʩʴʢʦʛʦ ʇʦʣʽʩʩʷ, ʽʥʰʽ ʻ ʩʫʧʫʪʥʽʤʠ ʘʙʦ 

ʫʪʚʦʨʶʶʪʴ ʥʠʞʥʽ ʷʨʫʩʠ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ. 

ʈʦʟʧʦʜʽʣ ʟʘ ʞʠʪʪʻʚʠʤʠ ʬʦʨʤʘʤʠ ʻ ʥʘʩʪʫʧʥʠʤ: ʜʝʨʝʚʘ ʪʘ ʯʘʛʘʨʥʠʢʠ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʤʘʡʞʝ ʧʦʨʽʚʥʫ, ʚʽʜʧʦʚʽʜʥʦ 57 ʪʘ 56 ʚʠʜʽʚ/ʢʫʣʴʪʠʚʘʨʽʚ (ʨʠʩ. 3). 

ʅʘʡʤʝʥʰʝ ʧʨʝʜʩʪʘʚʣʝʥʠʤʠ ʻ ʣʽʘʥʦʧʦʜʽʙʥʽ ï 3 ʚʠʜʠ. 

 

 
ʈʠʩ. 2. ʈʦʟʧʦʜʽʣ ʚʠʜʽʚ ʪʘ ʢʫʣʴʪʠʚʘʨʽʚ ʨʦʩʣʠʥ ʟʘ ʧʦʭʦʜʞʝʥʥʷʤ, (%) 

 

ɼʝʨʝʚʥʽ ʞʠʪʪʻʚʽ ʬʦʨʤʠ ʚ ʦʩʥʦʚʥʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʠʜʘʤʠ ʻʚʨʦʧʝʡʩʴʢʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ (52,6 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʜʝʨʝʚʥʠʭ ʚʠʜʽʚ), ʘ ʥʘʡʤʝʥʰʝ ï 

ʚʠʜʘʤʠ ʘʟʽʘʪʩʴʢʦʛʦ ʧʦʭʦʜʞʝʥʥʷ (17,5 %). ʏʘʩʪʢʘ ʜʝʨʝʚʥʠʭ ʚʠʜʽʚ ʟ ʇʽʚʥʽʯʥʦʾ 

ɸʤʝʨʠʢʠ ʩʢʣʘʜʘʻ ʤʘʡʞʝ 30 %. ɺʝʣʠʢʘ ʯʘʩʪʢʘ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʜʝʥʜʨʦʬʣʦʨʠ 

ʧʽʚʥʽʯʥʦʘʤʝʨʠʢʘʥʩʴʢʦʛʦ ʢʦʥʪʠʥʝʥʪʫ ʧʦʷʩʥʶʻʪʴʩʷ ʽʩʥʫʶʯʠʤʠ ʫ 60-ʪʽ ʪʘ 70-ʪʽ 

ʨʦʢʠ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʪʝʥʜʝʥʮʽʷʤʠ ʫ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʽʡ ʥʘʫʮʽ ʪʘ ʧʨʘʢʪʠʮʽ. ɺʦʥʠ 

ʧʦʣʷʛʘʣʠ ʚ ʪʦʤʫ, ʱʦ ʜʽʷʣʴʥʽʩʪʴ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʩʧʨʷʤʦʚʫʚʘʣʘʩʴ ʥʘ 

ʟʙʽʣʴʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʽ ʦʜʥʠʤ ʟ ʥʘʧʨʘʚʣʝʥʴ ʮʴʦʛʦ, ʧʦʨʷʜ 

ʟ ʽʥʰʠʤʠ, ʙʫʣʦ ʩʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ ʟ ʫʯʘʩʪʶ ʨʦʩʣʠʥ-ʽʥʪʨʦʜʫʮʝʥʪʽʚ. 
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ʈʠʩ. 3. ʈʦʟʧʦʜʽʣ ʚʠʜʽʚ ʪʘ ʢʫʣʴʪʠʚʘʨʽʚ ʨʦʩʣʠʥ ʟʘ ʞʠʪʪʻʚʠʤʠ ʬʦʨʤʘʤʠ, (%) 

 

ɼʝʷʢʽ ʜʝʨʝʚʥʽ ʚʠʜʠ ʇʽʚʥʽʯʥʦʾ ɸʤʝʨʠʢʠ ʫ ʥʘʡʙʽʣʴʰʽʡ ʤʽʨʽ ʧʽʜʭʦʜʠʣʠ ʜʣʷ 

ʮʴʦʛʦ, ʚʠʭʦʜʷʯʠ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʽʟ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʚ ʷʢʠʭ ʚʦʥʠ ʟʨʦʩʪʘʣʠ ʥʘ 

ʙʘʪʴʢʽʚʱʠʥʽ. ʉʪʚʦʨʝʥʥʷ ʜʝʥʜʨʦʧʘʨʢʫ ʇʦʣʽʩʴʢʦʛʦ ʬʽʣʽʘʣʫ (1966-1968 ʨʨ.) ʷʢ ʨʘʟ 

ʩʧʽʚʧʘʣʦ ʟ ʮʠʤ ʧʝʨʽʦʜʦʤ ʯʘʩʫ. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʟʥʘʯʥʘ ʯʘʩʪʢʘ ʢʦʨʽʥʥʠʭ ʚʠʜʽʚ 

ʟ'ʷʚʠʣʘʩʷ ʫ ʧʘʨʢʫ ʫ ʧʽʟʥʽʰʽ ʨʦʢʠ. 

ɼʦ ʚʠʜʽʚ, ʷʢʽ ʜʦʩʣʽʜʞʫʚʘʣʠʩʷ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʘʧʨʦʙʘʮʽʾ ʫ ʤʽʩʮʝʚʠʭ ʫʤʦʚʘʭ, 

ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʥʘʩʪʫʧʥʽ: Abies alba, Pinus strobus, Pinus rigida, Pinus ponderosa, 

Larix decidua, Picea abies, Pseudotsuga menziesii, Chamaecyparis lawsoniana, 

Quercus rubra, Quercus palustris, Betula pendula var. Carelica, Corylus colurna, 

Juglans ailantifolia, Acer saccharinum. 

ɿʘ ʩʘʥʽʪʘʨʥʠʤ ʩʪʘʥʦʤ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʚʠʱʝ ʧʝʨʝʣʽʯʝʥʽ ʚʠʜʠ ʤʦʞʥʘ 

ʨʦʟʧʦʜʽʣʠʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

- ʧʝʨʩʧʝʢʪʠʚʥʽ ʚʠʜʠ ʜʣʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ (Quercus rubra, Larix decidua, 

Pseudotsuga menziesii, Juglans ailantifolia). ʎʽ ʜʝʨʝʚʥʽ ʚʠʜʠ ʩʬʦʨʤʫʚʘʣʠ ʜʝʨʝʚʘ 

ʧʝʨʰʦʾ ʚʝʣʠʯʠʥʠ, ʤʘʶʪʴ ʟʘʜʦʚʽʣʴʥʽ ʪʘʢʩʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ, ʙʝʟ ʦʟʥʘʢ ʟʘʩʝʣʝʥʥʷ 

ʰʢʽʜʥʠʢʘʤʠ ʪʘ ʫʨʘʞʝʥʥʷ ʭʚʦʨʦʙʘʤʠ; 

- ʧʝʨʩʧʝʢʪʠʚʥʽ ʚʠʜʠ ʜʣʷ ʧʣʘʥʪʘʮʽʡʥʦʛʦ ʣʽʩʦʚʠʨʦʱʫʚʘʥʥʷ (ʢʦʨʦʪʢʠʡ ʦʙʦʨʦʪ 

ʨʫʙʢʠ) (Abies alba, Picea abies, Quercus palustris, Acer saccharinum). ʎʽ ʜʝʨʝʚʥʽ 

ʚʠʜʠ ʪʘʢʦʞ ʬʦʨʤʫʶʪʴ ʜʝʨʝʚʘ ʧʝʨʰʦʾ ʚʝʣʠʯʠʥʠ, ʤʘʶʪʴ ʟʘʜʦʚʽʣʴʥʽ ʪʘʢʩʘʮʽʡʥʽ 

ʧʦʢʘʟʥʠʢʠ, ʘʣʝ ʫʨʘʞʘʶʪʴʩʷ ʭʚʦʨʦʙʘʤʠ (ʢʦʨʝʥʝʚʽ ʛʥʠʣʽ) ʽ ʥʘʧʽʚʧʘʨʘʟʠʪʘʤʠ 

(ʦʤʝʣʦʶ ʙʽʣʦʶ) ʪʘ ʟʘʩʝʣʷʶʪʴʩʷ ʰʢʽʜʥʠʢʘʤʠ (ʢʦʨʦʾʜʘʤʠ, ʚʫʩʘʯʘʤʠ, ʟʣʘʪʢʘʤʠ, 

ʭʝʨʤʝʩʘʤʠ); 

- ʤʘʣʦʧʝʨʩʧʝʢʪʠʚʥʽ ʚʠʜʠ ʜʣʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ (Pinus strobus, Pinus 

ponderosa, Betula pendula var. ʩarelica). ʎʽ ʜʝʨʝʚʥʽ ʚʠʜʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʜʨʫʛʦʶ-ʪʨʝʪʴʦʶ ʚʝʣʠʯʠʥʦʶ, ʤʘʶʪʴ ʥʠʟʴʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʫʨʘʞʘʶʪʴʩʷ 

ʭʚʦʨʦʙʘʤʠ ʪʘ ʟʘʩʝʣʷʶʪʴʩʷ ʰʢʽʜʥʠʢʘʤʠ; 

- ʧʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʯʝʥʥʷ (Pinus rigida, Chamaecyparis lawsoniana, 

Corylus colurna). 
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ɼʝʨʝʚʥʽ, ʯʘʛʘʨʥʠʢʦʚʽ ʚʠʜʠ ʽ ʣʽʘʥʠ ʦʮʽʥʶʚʘʣʠʩʷ ʥʘ ʟʜʘʪʥʽʩʪʴ ʩʧʦʥʪʘʥʥʦ 

ʚʽʜʥʦʚʣʶʚʘʪʠʩʷ ʫ ʤʽʩʮʝʚʠʭ ʫʤʦʚʘʭ. ʋʩʽ ʚʠʜʠ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʪʨʠ ʛʨʫʧʠ: 

- ʚʽʜʩʫʪʥʷ ʟʜʘʪʥʽʩʪʴ ʜʦ ʧʦʥʦʚʣʝʥʥʷ, ʧʣʦʜʦʥʦʰʝʥʥʷ ʤʘʡʞʝ ʚʽʜʩʫʪʥʻ ʘʙʦ 

ʟʘʜʦʚʽʣʴʥʝ ʙʝʟ ʫʪʚʦʨʝʥʥʷ ʥʘʩʪʫʧʥʦʛʦ ʧʦʢʦʣʽʥʥʷ, ʟʦʢʨʝʤʘ Pinus sibirica, Pinus 

strobus, Chamaecyparis pisifera, Juglans ailantifolia, Crataegus coccinea, Acer 

saccharinum, Catalpa speciosa; 

- ʧʦʤʽʨʥʘ ʟʜʘʪʥʽʩʪʴ ʜʦ ʧʦʥʦʚʣʝʥʥʷ ʥʘʩʽʥʥʷʤ, ʟʦʢʨʝʤʘ Abies alba, Larix 

decidua, Picea abies, Pseudotsuga menziesii, Juniperus communis, Thuja occidentalis, 

Quercus palustris, Aesculus parviflora, Ptelea trifoliata, Campsis radicans;  

- ʜʦʙʨʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʮʝʩ ʧʦʥʦʚʣʝʥʥʷ ʥʘʩʽʥʥʷʤ, ʢʦʨʝʥʝʚʠʤʠ ʚʽʜʧʨʠʩʢʘʤʠ 

ʪʘ ʦʢʦʨʝʥʢʦʚʦʶ ʧʘʨʦʩʣʶ, ʤʘʶʪʴ ʚʠʩʦʢʫ ʽʥʚʘʟʽʡʥʫ ʩʧʨʦʤʦʞʥʽʩʪʴ, ʟʦʢʨʝʤʘ 

Quercus rubra, Physocarpus opulifolius, Sorbaria sorbifolia, Rosa rugosa, 

Amelanchier humilis, Chaenomeles japonica, Robinia pseudoacacia, Acer negundo, 

Parthenocissus quinquefolia. 

ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʜʝʨʝʚʥʠʭ, ʯʘʛʘʨʥʠʢʦʚʠʭ ʚʠʜʽʚ ʽ ʣʽʘʥʦʧʦʜʽʙʥʠʭ ʻ 

ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ (ʨʠʩ. 4).  

 

ʘ ʙ 

ʈʠʩ. 4. ɼʫʙ ʙʦʣʦʪʥʠʡ ʚ ʦʩʽʥʥʽʡ ʧʝʨʽʦʜ (ʘ) ʪʘ ʛʽʨʢʦʢʘʰʪʘʥ ʜʨʽʙʥʦʢʚʽʪʢʦʚʠʡ 

ʧʽʜ ʯʘʩ ʮʚʽʪʽʥʥʷ (ʙ) 

 

ʋ ʜʝʥʜʨʦʣʦʛʽʯʥʦʤʫ ʧʘʨʢʫ ʇʦʣʽʩʴʢʦʛʦ ʬʽʣʽʘʣʫ ʋʢʨʅɼɯʃɻɸ ʧʦʻʜʥʫʻʪʴʩʷ ʜʚʘ 

ʩʪʠʣʽ: ʨʝʛʫʣʷʨʥʠʡ ʪʘ ʧʝʡʟʘʞʥʠʡ.  

ɿ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʚʠʜʽʚ ʩʬʦʨʤʦʚʘʥʦ ʩʦʣʽʪʝʨʠ (Abies alba, Pinus rigida, Picea 

pungens var. argentea, Quercus palustris (ʨʠʩ. 4ʘ), Quercus robur var. fastigiata, 

Betula pendula var. ʩarelica, Juglans ailantifolia, Salix babylonica, Tilia platyphyllos, 

Hibiscus syriacus, Morus nigra, Rosa hybrida cult. óExcelsaô, Malus prunifolia, Sorbus 

aucuparia, Cotoneaster integerrimus, Cotoneaster acutifolius, Crataegus monogyna, 
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Crataegus coccinea, Acer saccharinum, Forsythia europaea, Catalpa speciosa), 

ʛʨʫʧʦʚʽ ʧʦʩʘʜʢʠ (Pinus sibirica, Pseudotsuga menziesii, Dasiphora fruticosa, 

Amelanchier humilis, Laburnum anagyroides, Deutzia scabra f. plena, Cornus mas, 

Weigela floribunda, Syringa vulgaris cult. óMarshal Vasylevskyiô) ʪʘ ʢʦʤʧʦʟʠʮʽʾ 

(Picea glauca var. conica, Juniperus sabina var. variegata, Juniperus sabina var. 

Glauca, Juniperus squamata, Chamaecyparis lawsoniana, Berberis vulgaris var. 

atropurpurea, Salix matsudana, Spiraea japonica, Kerria japonica, Hydrangea 

arborescens, Aesculus parviflora (ʨʠʩ. 4ʙ), Philadelphus coronarius, Weigela florida 

cult. óVariegataô, Viburnum lantana), ʞʠʚʦʧʣʦʪʠ (Buxus sempervirens, Spiraea 

salicifolia), ʘʣʝʾ (Juniperus communis f. óHibernicaô, Thuja occidentalis var. ʩolumna, 

Thuja occidentalis var. aurea, Aesculus hippocastanum) ʪʘ ʜʝʢʦʨʫʚʘʥʥʷ ʩʪʽʥ 

(Campsis radicans). 

ɼʝʥʜʨʦʣʦʛʽʯʥʠʡ ʧʘʨʢ ʇʦʣʽʩʴʢʦʛʦ ʬʽʣʽʘʣʫ ʋʢʨʅɼɯʃɻɸ ʚʪʨʘʪʠʚ ʥʘʩʪʫʧʥʽ 

ʚʠʜʠ ʨʦʩʣʠʥ, ʷʢʽ ʚʽʜʤʽʯʘʣʠʩʷ ʫ ʧʦʧʝʨʝʜʥʽ ʨʦʢʠ: ʩʦʩʥʘ ʯʦʨʥʘ (Pinus nigra 

J.F.Arnold), ʩʦʩʥʘ ɹʘʥʢʩʘ (Pinus banksiana Lamb.), ʣʽʨʽʦʜʝʥʜʨʦʥ ʪʶʣʴʧʘʥʦʚʠʡ 

(Liriodendron tulipifera L.), ˇʽʥʢʛʦ ʜʚʦʣʦʧʘʪʝʚʝ (Ginkgo biloba L.), ʘʨʘʣʽʷ ʚʠʩʦʢʘ 

(Aralia elata (Miq.) Seem.), ʷʙʣʫʥʷ ʅʝʜʟʚʝʮʴʢʦʛʦ (Malus niedzwetzkyana Dieck ex 

Koehne), ʨʦʜʦʜʝʥʜʨʦʥ ʛʽʙʨʠʜʥʠʡ (Rhododendron Ĭhybridum Ker Gawl.), 

ʨʦʜʦʜʝʥʜʨʦʥ ʞʦʚʪʠʡ (Rhododendron luteum Sweet), ʧʽʚʦʥʽʷ ʢʫʱʦʚʘ 

(Paeonia Ĭsuffruticosa Andrews) ʪʘ ʛʽʢʦʨʽ ʩʝʨʮʝʚʠʜʥʠʡ (Carya cordiformis 

(Wangenh.) K.Koch). 

ɺʠʩʥʦʚʢʠ. ɼʝʥʜʨʦʣʦʛʽʯʥʠʡ ʧʘʨʢ ʇʦʣʽʩʴʢʦʛʦ ʬʽʣʽʘʣʫ ʋʢʨʅɼɯʃɻɸ ʤʽʩʪʠʪʴ 

ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʚʠʜʽʚ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ, ʯʘʛʘʨʥʠʢʽʚ ʽ ʣʽʘʥ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʴ ʟ ʾʭ ʘʢʣʽʤʘʪʠʟʘʮʽʾ ʚ ʫʤʦʚʘʭ ɾʠʪʦʤʠʨʩʴʢʦʛʦ ʇʦʣʽʩʩʷ. ʇʦʜʽʙʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʷʪʴ ʟʨʦʙʠʪʠ ʫʟʘʛʘʣʴʥʝʥʥʷ ʩʪʦʩʦʚʥʦ ʤʦʞʣʠʚʦʩʪʝʡ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʚʥʠʭ ʚʠʜʽʚ ʫ ʧʨʘʢʪʠʮʽ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ.  

ʅʘ ʙʘʟʽ ʇʦʣʽʩʴʢʦʛʦ ʬʽʣʽʘʣʫ ʋʢʨʅɼɯʃɻɸ ʩʪʚʦʨʝʥʦ ʩʪʨʫʢʪʫʨʥʠʡ ʧʽʜʨʦʟʜʽʣ 

ʢʘʬʝʜʨʠ ʝʢʦʣʦʛʽʾ ʪʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ɼʝʨʞʘʚʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

çɾʠʪʦʤʠʨʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè. ɼʝʥʜʨʦʣʦʛʽʯʥʠʡ ʧʘʨʢ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ 

ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ, ʧʦʩʠʣʝʥʥʷ ʧʨʘʢʪʠʯʥʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ 

ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ, ʧʨʦʚʝʜʝʥʥʷ ʩʧʽʣʴʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʨʝʟʫʣʴʪʘʪʽʚ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʮʴʢʦʾ ʨʦʙʦʪʠ ʫ ʚʠʨʦʙʥʠʮʪʚʦ. 

ɼʝʥʜʨʦʣʦʛʽʯʥʠʡ ʧʘʨʢ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʥʝʟʘʜʦʚʽʣʴʥʦʤʫ ʩʪʘʥʽ ʽ ʧʦʪʨʝʙʫʻ 

ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʪʘ ʜʦʛʣʷʜʫ. ʋ ʧʝʨʩʧʝʢʪʠʚʽ ʜʝʥʜʨʦʣʦʛʽʯʥʠʡ ʧʘʨʢ ʧʨʦʜʦʚʞʫʚʘʪʠʤʝ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʫ ʜʦʩʣʽʜʥʠʭ, ʥʘʚʯʘʣʴʥʠʭ ʪʘ ʨʝʢʨʝʘʮʽʡʥʠʭ ʮʽʣʷʭ. 
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MODERN SPECIES COMPOSITION OF THE FLORA OF THE 

DENDROLOGICAL PARK OF THE POLISKYI BRANCH OF URIFFM AND 

THE POSSIBILITY OF ITS USE FOR SCIENTIFIC AND EDUCATIONAL 

PURPOSES 
 

Abstract. City parks, in particular dendrological parks, are created to provide favorable 

environmental conditions that would be comfortable for human life in cities, as well as to take into account 

their importance in scientific and environmental education. Reacting to the growing conditions, the plants 

of arboretums become an indicator of the state of the environment and an object of environmental 

monitoring, as the study of the preservation and condition of trees, shrubs, lianas, and other groups of 

plants provides a lot of information about the impact of certain anthropogenic factors on their condition 

and the possibility of further use to create favorable living conditions for people. It has been established 

that the dendrological park of the Poliskyi branch of URIFFM currently has 116 species and cultivars of 

plants, of which 91 species/cultivars belong to the angiosperms (Angiospermae or Magnoliophyta) and 

25 species/cultivars (21.6 %) to the gymnosperms (Gymnospermae). It was found that the majority of 

plants are of European origin ï 61 species/cultivars, North American ï 30 and Asian ï 25. In the 

dendrological park, about 29.3 % of the total number of plant species/cultivars are autochthonous for 

Zhytomyr Polissia. The distribution by life forms is as follows: trees ï 57 species/cultivars, shrubs ï 

56 species/cultivars, and lianas ï 3 species. It was found that woody life forms are mainly represented by 

species of European origin (52.6 % of the total number of trees), and the least ï by species of Asian origin 

(17.5 %). The share of tree species from North America is almost 30 %. The distribution of tree species by 

sanitary condition and productivity is studied, and species that are promising and unpromising for the 

forestry of Zhytomyr Polissia are identified. It was noted that over the period of the arboretum's existence 

(since 1966), 10 species of plants have been lost. Tree, shrub, and liana species were analyzed in terms of 

the success of spontaneous regeneration in local conditions. It is generalized that the dendrological park 

is in a neglected state and needs reconstruction and intensive care. In the future, the dendrological park 

can be used for research, educational, and recreational purposes. 

Key words: woody species, cultivars, shrubs, lianas, life form, sanitary condition, origin of plant 

species. 
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ɺ. ɸ. ɿʘʭʘʨʯʫʢ1, ɺ. ɺ. ʄʦʨʦʟ2, ɻ. ʁ. ɹʫʤʘʨ3  
1ʄʘʣʠʥʩʴʢʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ, ʩ. ɻʘʤʘʨʥʷ, ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣʘʩʪʴ, ʋʢʨʘʾʥʘ  

2 ɿʘʭʽʜʥʦʫʢʨʘʾʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʤ. ʊʝʨʥʦʧʽʣʴ, ʋʢʨʘʾʥʘ 
3ʇʦʣʽʩʴʢʠʡ ʧʨʠʨʦʜʥʠʡ ʟʘʧʦʚʽʜʥʠʢ ʩ. ʉʝʣʝʟʽʚʢʘ ʂʦʨʦʩʪʝʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʋʢʨʘʾʥʘ 

 

ʌʆʈʄʋɺɸʅʅʗ ʊɸ ʈʆɿɺʀʊʆʂ ʉʆʉʅʆɺʀʍ ʅɸʉɸɼɾɽʅʔ ɺ ɿɸɻʋʑɽʅʀʍ 

ʂʋʃʔʊʋʈɸʍ ʉʆʉʅʀ, ʑʆ ʈʆʉʃʀ ɹɽɿ ɼʆɻʃʗɼʋ ɺ ʇʆʃɯʉʔʂʆʄʋ  

ʇʈʀʈʆɼʅʆʄʋ ɿɸʇʆɺɯɼʅʀʂʋ 

 

ʋ ʩʪʘʪʪʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʧʘʜʫ ʩʦʩʥʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʚʽʢʫ ʪʘ ʪʠʧʫ ʣʽʩʫ, ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʩʦʩʥʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʚ ʟʘʛʫʱʝʥʠʭ ʢʫʣʴʪʫʨʘʭ 

ʩʦʩʥʠ, ʱʦ ʨʦʩʣʠ ʙʝʟ ʜʦʛʣʷʜʫ ʚ ʇʦʣʽʩʴʢʦʤʫ ʧʨʠʨʦʜʥʦʤʫ ʟʘʧʦʚʽʜʥʠʢʫ.  

ɸʥʘʣʽʟ ʧʨʠʨʦʜʥʦʛʦ ʚʽʜʧʘʜʘʥʥʷ ʩʦʩʥʦʚʠʭ ʜʝʨʝʚ ʥʘ ʚʦʩʴʤʠ ʧʨʦʙʥʠʭ ʜʽʣʷʥʢʘʭ 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʩʫʪʪʻʚʽ ʚʘʨʽʘʮʽʾ ʚ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʮʴʦʛʦ ʧʨʦʮʝʩʫ, ʟʫʤʦʚʣʝʥʽ ʨʽʟʥʠʤʠ ʚʽʢʦʚʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʜʝʨʝʚʦʩʪʘʥʽʚ ʪʘ ʩʧʝʮʠʬʽʯʥʠʤʠ ʫʤʦʚʘʤʠ ʟʨʦʩʪʘʥʥʷ. 

ɺ ʭʦʜʽ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʽʟ ʟʨʦʩʪʘʥʥʷʤ ʚʽʢʫ ʥʘ ʚʩʽʭ ʧʨʦʙʥʠʭ 

ʜʽʣʷʥʢʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʟʨʦʩʪʘʥʥʷ ʜʽʘʧʘʟʦʥʫ ʨʦʟʧʦʜʽʣʫ ʜʝʨʝʚ ʟʘ ʩʪʫʧʝʥʷʤʠ 

ʪʦʚʱʠʥʠ ʪʘ ʟʘ ʚʠʩʦʪʦʶ. ʂʽʣʴʢʽʩʪʴ ʚʽʜʩʪʘʣʠʭ ʚ ʨʦʩʪʽ ʜʝʨʝʚ ʟʘʢʦʥʦʤʽʨʥʦ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ ʚʩʽʭ 

ʧʨʦʙʥʠʭ ʧʣʦʱʘʭ, ʘʣʝ ʚʽʜʧʘʜʘʥʥʷ ʾʭ ʧʨʦʭʦʜʠʪʴ ʟ ʨʽʟʥʦʶ ʰʚʠʜʢʽʩʪʶ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʣʽʩʫ. 

ʅʘʡʙʽʣʴʰʝ ʚʽʜʩʪʘʣʠʭ ʜʝʨʝʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʧʨʦʙʥʠʭ ʧʣʦʱʘʭ ʚ ʩʫʭʠʭ ʪʠʧʘʭ ʣʽʩʫ, ʘ 

ʥʘʡʤʝʥʰʝ ʚʽʜʩʪʘʣʠʭ ʜʝʨʝʚ ʥʘ ʇʇ ˉ 7, 7ʘ (ʢʚʘʨʪʘʣ 30, ʪʠʧ ʣʽʩʫ ɺ2, ɺ3). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʠʨʦʱʫʚʘʥʥʷ ʩʦʩʥʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʙʝʟ ʨʫʙʦʢ ʜʦʛʣʷʜʫ ʣʽʩʽʚ ʟʘʚʜʘʶʪʴ 

ʟʥʘʯʥʠʭ ʟʙʠʪʢʽʚ ʜʝʨʞʘʚʥʦʤʫ ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʫ ʫ ʚʠʛʣʷʜʽ ʚʪʨʘʪʠ ʧʦʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʫ 

ʜʝʨʝʚʠʥʠ ʪʘ ʥʝʜʦʦʪʨʠʤʘʥʥʷ ʣʽʩʦʧʨʦʜʫʢʮʽʾ ʜʣʷ ʧʦʪʨʝʙ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʧʦʜʦʚʞʝʥʥʷ 

ʩʪʨʦʢʽʚ ʚʠʨʦʱʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦ ʩʪʠʛʣʦʾ ʜʝʨʝʚʠʥʠ. 

ʅʘʢʦʧʠʯʝʥʥʷ ʩʫʭʦʩʪʦʶ ʪʘ ʚʽʜʧʘʣʠʭ ʜʝʨʝʚ ʧʽʜʚʠʱʫʻ ʨʽʚʝʥʴ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʪʘ 

ʫʩʢʣʘʜʥʶʻ ʛʘʩʽʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ. 

ɼʦʚʝʜʝʥʦ, ʱʦ ʚʯʘʩʥʦ ʧʨʦʚʝʜʝʥʽ ʨʫʙʢʠ ʜʦʛʣʷʜʫ ʩʧʨʠʷʶʪʴ ʨʽʚʥʦʤʽʨʥʦʤʫ ʨʦʟʧʦʜʽʣʫ ʛʦʣʦʚʥʦʾ 

ʧʦʨʦʜʠ ʧʦ ʧʣʦʱʽ, ʟʙʽʣʴʰʝʥʥʶ ʧʨʠʨʦʩʪʫ ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʦʙ`ʻʤʫ ʜʝʨʝʚʠʥʠ ʪʘ ʩʢʦʨʦʯʝʥʥʷ ʩʪʨʦʢʽʚ 

ʚʠʨʦʱʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦ ʩʪʠʛʣʦʾ ʜʝʨʝʚʠʥʠ. 

ʌʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʩʦʩʥʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʫ ʟʘʛʫʱʝʥʠʭ ʢʫʣʴʪʫʨʘʭ, ʱʦ ʚʠʨʦʩʪʘʣʠ ʙʝʟ 

ʜʦʛʣʷʜʫ ʚ ʇʦʣʽʩʴʢʦʤʫ ʧʨʠʨʦʜʥʦʤʫ ʟʘʧʦʚʽʜʥʠʢʫ, ʻ ʩʢʣʘʜʥʠʤ ʽ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʤ ʧʨʦʮʝʩʦʤ. 

ʆʩʥʦʚʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʘʢʠʭ ʥʘʩʘʜʞʝʥʴ ʻ ʚʠʩʦʢʘ ʱʽʣʴʥʽʩʪʴ ʜʝʨʝʚ, ʚʽʜʩʫʪʥʽʩʪʴ 

ʘʜʝʢʚʘʪʥʦʛʦ ʜʦʛʣʷʜʫ (ʨʫʙʦʢ ʜʦʛʣʷʜʫ ʪʘ ʩʘʥʽʪʘʨʥʠʭ ʨʫʙʦʢ) ʽ ʚʧʣʠʚ ʧʨʠʨʦʜʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ 

ʨʦʟʚʠʪʦʢ ʜʝʨʝʚʦʩʪʘʥʽʚ. 

ɺ ʫʤʦʚʘʭ ʇʦʣʽʩʴʢʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ, ʜʝ ʥʝ ʧʨʦʚʦʜʷʪʴʩʷ ʛʦʩʧʦʜʘʨʩʴʢʽ ʟʘʭʦʜʠ, ʟʘʛʫʱʝʥʽ 

ʩʦʩʥʦʚʽ ʥʘʩʘʜʞʝʥʥʷ ʤʦʞʫʪʴ ʤʘʪʠ ʷʢ ʧʦʟʠʪʠʚʥʽ, ʪʘʢ ʽ ʥʝʛʘʪʠʚʥʽ ʝʢʦʣʦʛʽʯʥʽ ʥʘʩʣʽʜʢʠ: 

ʟʙʽʣʴʰʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ï ʧʨʠʨʦʜʥʘ ʜʠʥʘʤʽʢʘ ʙʝʟ ʚʪʨʫʯʘʥʥʷ ʣʶʜʠʥʠ ʜʦʟʚʦʣʷʻ 

 
мɿʘʭʘʨʯʫʢ ɺʦʣʦʜʠʤʠʨ ɸʥʜʨʽʡʦʚʠʯ, ʢʘʥʜ. ʩ.-ʛ. ʥʘʫʢ. ɽ-mail: vovazaharcuk@ukr.net; https://orcid.org/0000-0001-

9379-1136; 
нʄʦʨʦʟ ɺʽʨʘ ɺʘʩʠʣʽʚʥʘ, ʢʘʥʜ. ʩ.-ʛ. ʥʘʫʢ, ʜʦʮʝʥʪ. ɽ-mail: vera_moroz@ukr.net; https://orcid.org/0000-0002-1457-

4641. 
3ɹʫʤʘʨ ɻʘʣʠʥʘ ʁʦʩʠʧʽʚʥʘ, ʢʘʥʜ. ʙʽʦʣ. ʥʘʫʢ. ɽ-mail: galinabumar777@gmail.com;  https://orcid.org/0000-0001-

5545-610X.  
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ʬʦʨʤʫʚʘʪʠʩʷ ʨʽʟʥʦʤʘʥʽʪʥʠʤ ʝʢʦʩʠʩʪʝʤʘʤ, ʜʝ ʦʢʨʝʤʽ ʝʢʟʝʤʧʣʷʨʠ ʤʦʞʫʪʴ ʩʪʚʦʨʶʚʘʪʠ 

ʤʽʢʨʦʩʝʨʝʜʦʚʠʱʘ ʜʣʷ ʨʽʟʥʠʭ ʚʠʜʽʚ ʬʣʦʨʠ ʽ ʬʘʫʥʠ; ʚʨʘʟʣʠʚʽʩʪʴ ʜʦ ʧʦʞʝʞ ï ʟʘʛʫʱʝʥʽ ʣʽʩʠ ʟ 

ʚʠʩʦʢʦʶ ʢʽʣʴʢʽʩʪʶ ʤʝʨʪʚʠʭ ʜʝʨʝʚ ʤʘʶʪʴ ʧʽʜʚʠʱʝʥʫ ʥʝʙʝʟʧʝʢʫ ʣʽʩʦʚʠʭ ʧʦʞʝʞ, ʦʩʦʙʣʠʚʦ ʚ 

ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʪʘ ʟʨʦʩʪʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʫʣʴʪʫʨʠ ʩʦʩʥʠ, ʢʘʪʝʛʦʨʽʾ ʩʪʘʥʫ, ʜʠʥʘʤʽʢʘ ʚʽʜʧʘʜʘʥʥʷ ʜʝʨʝʚ, ʨʫʙʢʠ 

ʜʦʛʣʷʜʫ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ ʪʘ ʘʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ɺʠʨʦʱʫʚʘʥʥʷ 

ʩʦʩʥʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʙʝʟ ʧʨʦʚʝʜʝʥʥʷ ʜʦʛʣʷʜʦʚʠʭ ʨʫʙʦʢ ʟʘʚʜʘʻ ʩʫʪʪʻʚʠʭ ʟʙʠʪʢʽʚ 

ʜʝʨʞʘʚʥʦʤʫ ʣʽʩʦʚʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʫ, ʱʦ ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʚʪʨʘʪʽ ʧʦʪʦʯʥʦʛʦ ʧʨʠʨʦʩʪʫ 

ʜʝʨʝʚʠʥʠ ʪʘ ʥʝʜʦʦʪʨʠʤʘʥʥʽ ʣʽʩʦʧʨʦʜʫʢʮʽʾ ʜʣʷ ʧʦʪʨʝʙ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ. ʎʝ 

ʪʘʢʦʞ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʜʦʚʞʝʥʥʷ ʪʝʨʤʽʥʽʚ ʚʠʨʦʱʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦ ʩʪʠʛʣʦʾ 

ʜʝʨʝʚʠʥʠ, ʥʘʢʦʧʠʯʝʥʥʷ ʩʫʭʦʩʪʦʶ ʪʘ ʧʦʚʘʣʝʥʠʭ ʜʝʨʝʚ, ʱʦ ʧʽʜʚʠʱʫʻ ʨʠʟʠʢ 

ʚʠʥʠʢʥʝʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʽ ʫʩʢʣʘʜʥʶʻ ʾʭ ʛʘʩʽʥʥʷ. 

ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʬʘʭʽʚʮʽ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʟʽʪʢʥʫʣʠʩʷ ʟ ʟʘʚʜʘʥʥʷʤ 

ʩʪʚʦʨʝʥʥʷ ʩʪʽʡʢʠʭ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʥʝ ʣʠʰʝ ʰʣʷʭʦʤ ʨʦʟʰʠʨʝʥʥʷ ʧʣʦʱ, 

ʟʘʡʥʷʪʠʭ ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ, ʘ ʡ ʰʣʷʭʦʤ ʜʦʙʦʨʫ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ, ʟʜʘʪʥʠʭ 

ʧʨʦʪʠʩʪʦʷʪʠ ʝʢʦʣʦʛʽʯʥʠʤ ʩʪʨʝʩʘʤ [1]. 

ʋ ʥʘʫʢʦʚʽʡ ʧʨʘʮʽ ʊʢʘʯʘ ɺ. ʇ. ʪʘ ʩʧʽʚʘʚʪʦʨʽʚ [2] ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʦʩʥʦʚʥʦʶ 

ʤʝʪʦʶ ʜʦʛʣʷʜʦʚʠʭ ʨʫʙʦʢ ʻ ʧʦʢʨʘʱʝʥʥʷ ʷʢʦʩʪʽ ʪʘ ʧʦʨʦʜʥʦʛʦ ʩʢʣʘʜʫ ʥʘʩʘʜʞʝʥʴ, 

ʟʙʝʨʝʞʝʥʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʣʽʩʽʚ, ʘ ʪʘʢʦʞ ʧʦʩʠʣʝʥʥʷ ʾʭʥʽʭ ʝʢʦʣʦʛʽʯʥʠʭ, 

ʟʘʭʠʩʥʠʭ, ʚʦʜʦʦʭʦʨʦʥʥʠʭ, ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʠʭ, ʦʟʜʦʨʦʚʯʠʭ, ʨʝʢʨʝʘʮʽʡʥʠʭ ʽ 

ʝʩʪʝʪʠʯʥʠʭ ʬʫʥʢʮʽʡ. ɺʘʞʣʠʚʠʤʠ ʻ ʪʘʢʦʞ ʧʽʜʚʠʱʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʪʘ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʜʝʨʝʚʦʩʪʘʥʽʚ ʚ ʫʤʦʚʘʭ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ, 

ʘ ʪʘʢʦʞ ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʝʨʝʚʥʠʭ ʨʝʩʫʨʩʽʚ [2]. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ɻʦʣʦʚʘʱʝʥʢʘ ʄ. ʌ., ʅʘʟʘʨʝʥʢʘ ʉ. ɺ. ʪʘ                     

ʊʠʤʦʱʫʢʘ ɯ. ɺ. [3] ʧʽʜʪʚʝʨʜʠʣʠ ʜʘʥʽ ʣʽʪʝʨʘʪʫʨʠ ʱʦʜʦ ʜʝʷʢʦʛʦ ʟʙʽʣʴʰʝʥʥʷ 

ʜʽʘʤʝʪʨʘ ʩʫʯʢʽʚ ʽʟ ʧʦʢʨʘʱʝʥʥʷʤ ʙʘʛʘʪʩʪʚʘ ʪʘ ʚʦʣʦʛʦʩʪʽ ʤʽʩʮʴ ʟʨʦʩʪʘʥʥʷ. 

ɺʠʷʚʣʝʥʦ, ʱʦ ʨʝʞʠʤʠ ʜʦʛʣʷʜʦʚʠʭ ʨʫʙʦʢ ʫ ʬʘʟʽ ʤʦʣʦʜʥʷʢʫ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʚʝʣʠʯʠʥʫ ʤʘʢʩʠʤʘʣʴʥʠʭ ʩʫʯʢʽʚ ʫ ʦʢʦʨʝʥʢʦʚʽʡ ʯʘʩʪʠʥʽ ʩʪʦʚʙʫʨʘ ʫ ʤʘʡʙʫʪʥʽʭ 

ʜʝʨʝʚ. ɿʦʢʨʝʤʘ, ʫʩʽ ʚʠʚʯʝʥʽ ʨʝʞʠʤʠ ʨʫʙʦʢ ʥʝ ʧʨʠʟʚʝʣʠ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʩʫʯʢʽʚ 

ʜʽʘʤʝʪʨʦʤ ʧʦʥʘʜ 50 ʤʤ, ʱʦ ʜʘʻ ʧʽʜʩʪʘʚʠ ʩʧʨʦʛʥʦʟʫʚʘʪʠ, ʱʦ ʣʽʩʦʤʘʪʝʨʽʘʣʠ ʟ 

ʦʢʦʨʝʥʢʦʚʦʾ ʯʘʩʪʠʥʠ ʫ ʚʽʮʽ ʦʩʥʦʚʥʦʾ ʨʫʙʢʠ ʚʽʜʧʦʚʽʜʘʪʠʤʫʪʴ ʧʝʨʰʦʤʫ ʩʦʨʪʫ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʫ (ɼʉʊʋ 9463-88) [3]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʫ ʢʫʣʴʪʫʨ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʜʦ ʟʽʤʢʥʝʥʥʷ, ʧʨʦʚʝʜʝʥʝ 

ʈʠʙʘʢʦʤ ɺ. ʆ. ʪʘ ʩʧʽʚʘʚʪʦʨʘʤʠ [4], ʧʦʢʘʟʘʣʦ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʦʙʩʪʝʞʝʥʠʭ ʥʘʩʘʜʞʝʥʴ 

ʤʘʻ ʥʝʟʘʜʦʚʽʣʴʥʠʡ ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ. ɿʥʘʯʥʘ ʯʘʩʪʠʥʘ ʜʝʨʝʚ ʩʪʘʨʰʦʛʦ ʚʽʢʫ ʻ 

ʚʠʪʷʛʥʫʪʦʶ, ʪʦʥʢʦʤʽʨʥʦʶ, ʽʟ ʩʣʘʙʦ ʨʦʟʚʠʥʝʥʠʤʠ ʛʽʣʢʘʤʠ ʪʘ ʢʨʦʥʦʶ, ʱʦ ʻ 

ʥʘʩʣʽʜʢʦʤ ʥʘʜʤʽʨʥʦʾ ʟʘʛʫʱʝʥʦʩʪʽ. ʋ ʪʘʢʠʭ ʫʤʦʚʘʭ ʙʘʛʘʪʦ ʜʝʨʝʚʝʮʴ ʚʽʜʩʪʘʶʪʴ ʫ 

ʨʦʩʪʽ ʪʘ ʨʦʟʚʠʪʢʫ, ʱʦ ʚʝʜʝ ʜʦ ʾʭ ʧʦʩʪʫʧʦʚʦʾ ʜʝʛʨʘʜʘʮʽʾ [4]. 
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ʆʩʦʙʣʠʚʦʩʪʽ ʨʦʩʪʫ ʩʦʩʥʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʥʘ ʨʝʢʫʣʴʪʠʚʦʚʘʥʠʭ ʟʝʤʣʷʭ 

ʜʦʩʣʽʜʞʫʚʘʣʠ ʖʭʥʦʚʩʴʢʠʡ ɺ. ʖ., ʃʦʙʯʝʥʢʦ ɻ. ʆ. ʪʘ ʇʨʦʮʝʥʢʦ ɯ. ɸ. [5]. ɰʭʥʽʡ 

ʘʥʘʣʽʟ ʧʦʢʘʟʘʚ, ʱʦ ʩʦʩʥʦʚʽ ʢʫʣʴʪʫʨʠ, ʩʪʚʦʨʝʥʽ ʥʘ ʨʝʢʫʣʴʪʠʚʦʚʘʥʠʭ ʟʝʤʣʷʭ 

ʖʨʢʽʚʩʴʢʦʛʦ ʙʫʨʦʚʫʛʽʣʴʥʦʛʦ ʢʘʨ'ʻʨʘ, ʟʘʡʤʘʶʪʴ 47,6% ʧʣʦʱʽ ʣʽʩʦʤʝʣʽʦʨʘʪʠʚʥʦʛʦ 

ʬʦʥʜʫ ʽ ʜʦʩʷʛʣʠ V ʢʣʘʩʫ ʚʽʢʫ. ʎʽ ʥʘʩʘʜʞʝʥʥʷ ʟʨʦʩʪʘʶʪʴ ʫ ʩʢʣʘʜʥʠʭ ʫʤʦʚʘʭ 

ʤʘʣʦʧʦʪʫʞʥʠʭ ˇʨʫʥʪʽʚ ʽʟ ʚʫʛʣʠʩʪʠʤʠ ʧʽʩʢʘʤʠ. ʉʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʩʦʩʥʦʚʠʭ 

ʥʘʩʘʜʞʝʥʴ ʻ ʟʘʜʦʚʽʣʴʥʠʤ, ʧʨʦʪʝ ʚ ʙʽʣʴʰʦʩʪʽ ʜʝʨʝʚʦʩʪʘʥʽʚ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʦʟʥʘʢʠ 

ʚʩʠʭʘʥʥʷ, ʘ ʯʘʩʪʢʘ ʫʩʠʭʘʶʯʠʭ ʽ ʩʫʭʦʩʪʽʡʥʠʭ ʜʝʨʝʚ ʩʪʘʥʦʚʠʪʴ 6-9%. ʇʨʦʚʝʜʝʥʥʷ 

ʨʫʙʦʢ ʧʨʦʤʽʞʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ ʽʟ ʟʥʠʞʝʥʥʷʤ ʛʫʩʪʦʪʠ ʜʝʨʝʚʦʩʪʘʥʽʚ ʜʦ 0,7 ʤʦʞʝ 

ʩʫʪʪʻʚʦ ʧʦʢʨʘʱʠʪʠ ʩʘʥʽʪʘʨʥʠʡ ʩʪʘʥ ʥʘʩʘʜʞʝʥʴ [5]. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʧʨʦʮʝʩʠ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ 

ʩʦʩʥʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʫ ʟʘʛʫʱʝʥʠʭ ʢʫʣʴʪʫʨʘʭ ʩʦʩʥʠ, ʷʢʽ ʚʠʨʦʩʪʘʣʠ ʙʝʟ ʥʘʣʝʞʥʦʛʦ 

ʜʦʛʣʷʜʫ ʚ ʟʦʥʽ ʎʝʥʪʨʘʣʴʥʦʛʦ ʇʦʣʽʩʩʷ, ʥʘ ʧʨʠʢʣʘʜʽ ʇʦʣʽʩʴʢʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʟʘʧʦʚʽʜʥʠʢʘ, ʘ ʪʘʢʦʞ ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʩʚʦʻʯʘʩʥʝ ʧʨʦʚʝʜʝʥʥʷ ʜʦʛʣʷʜʦʚʠʭ ʨʫʙʦʢ ʫ 

ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɿ ʤʝʪʦʶ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʙʥʽ 

ʧʣʦʱʽ ʟʘʢʣʘʜʘʣʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʉʆʋ 02.02-37-476:2006 ʫ ʇʦʣʽʩʴʢʦʤʫ 

ʧʨʠʨʦʜʥʦʤʫ ʟʘʧʦʚʽʜʥʠʢʫ [6]. ʇʨʦʙʥʽ ʧʣʦʱʽ ʟʘʢʣʘʜʝʥʽ ʚ 1982-1994 ʨʨ. ʚ ʪʘʢʠʭ 

ʪʠʧʘʭ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ: ɸ1, ɸ2, ɺ3 (ʪʘʙʣ. 1).  

ʊʘʙʣʠʮʷ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʨʦʙʥʠʭ ʧʣʦʱ 
 

 ̄

ʇʇ 
ʂʚʘʨʪʘʣ ʊʃʋ 

ʏʘʩ ʟʘʢʣʘʜʘʥʥʷ 

ʢʫʣʴʪʫʨ 

ʇʣʦʱʘ 

ʇʇ,  

ʛʘ 

ʈʽʢ  

ʟʘʢʣʘʜʘʥʥʷ  

ʇʇ 

ɻʫʩʪʦʪʘ 

ʧʦʩʘʜʢʠ          

ʪʠʩ. ʰʪ./ʛʘ 

ɻʦʩʧʦʜʘʨʩʴʢʽ ʟʘʭʦʜʠ 

1 36 ɸ1 ʢʫʣʴʪʫʨʠ 1967 ʨ. 0,05 1982 13,3 ʚʽʜʩʫʪʥʽ ʟ ʤʦʤʝʥʪʫ ʧʦʩʘʜʢʠ 

2 35 ɸ2 ʢʫʣʴʪʫʨʠ 1961 ʨ. 0,06 1985 13,3 ʚʽʜʩʫʪʥʽ 

3 11 ɸ1-2 ʢʫʣʴʪʫʨʠ 1954 ʨ. 0,06 1985 10,0 ʚʽʜʩʫʪʥʽ 

4 12 ɸ2 
ʧʨʠʨʦʜʥʝ 

ʥʘʩʘʜʞʝʥʥʷ 1957ʨ. 
0,05 1994 - ʚʽʜʩʫʪʥʽ 

5 35 ɸ2 ʢʫʣʴʪʫʨʠ 1950 ʨ. 0,10 1990 13,3 ʧʨʦʚʝʜʝʥʦ ʦʩʚʽʪʣʝʥʥʷ 

6 19 ɸ1 ʢʫʣʴʪʫʨʠ 1967 ʨ. 0,05 1984 13,3 ʧʨʦʚʝʜʝʥʦ ʦʩʚʽʪʣʝʥʥʷ 

7 30 ɸ2 ʢʫʣʴʪʫʨʠ 1965 ʨ. 0,09 1985 13,3 
ʧʨʦʚʝʜʝʥʦ ʦʩʚʽʪʣʝʥʥʷ ̔  

ʧʨʦʯʠʩʪʢʘ 

7ʘ 30 ɸ3-ɺ3 ʢʫʣʴʪʫʨʠ 1965 ʨ. 0,09 1985 13,3 
ʧʨʦʚʝʜʝʥʦ ʦʩʚʽʪʣʝʥʥʷ ̔  

ʧʨʦʯʠʩʪʢʘ 

 

ʇʣʦʱʘ ʧʨʦʙʥʠʭ ʜʽʣʷʥʦʢ ʩʪʘʥʦʚʠʣʘ ʚʽʜ 0,05 ʜʦ 0,10 ʛʘ, ʛʫʩʪʦʪʘ ʩʘʜʽʥʥʷ ʥʘ              

1 ʛʘ ï 10,0 ï 13,3 ʪʠʩ. ʰʪ. ɺʽʢ ʩʦʩʥʦʚʠʭ ʢʫʣʴʪʫʨ ʩʪʘʥʦʚʠʚ ʚʽʜ 15 ʜʦ 73 ʨʦʢʽʚ.                    

ʋ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʣʽʩʽʚʥʠʯʽ, ʝʢʦʣʦʛʽʯʥʽ ʪʘ ʪʘʢʩʘʮʽʡʥʽ 

ʤʝʪʦʜʠ. 
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ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ʋ ʎʝʥʪʨʘʣʴʥʦʤʫ ʇʦʣʽʩʩʽ 

ʩʦʩʥʦʚʽ ʜʝʨʝʚʦʩʪʘʥʠ ʩʢʣʘʜʘʶʪʴ 59 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ, ʟʘʡʥʷʪʦʾ ʚʩʽʤʘ 

ʜʝʨʝʚʥʠʤʠ ʧʦʨʦʜʘʤʠ (ʨʠʩ. 1). 

 

 

ʈʠʩ. 1. ʏʘʩʪʢʘ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʫ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʇʦʣʽʩʩʷ ʋʢʨʘʾʥʠ 
 

ʌʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʩʦʩʥʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʫ ʟʘʛʫʱʝʥʠʭ ʢʫʣʴʪʫʨʘʭ ʩʦʩʥʠ, 

ʷʢʽ ʚʠʨʦʩʪʘʣʠ ʙʝʟ ʥʘʣʝʞʥʦʛʦ ʜʦʛʣʷʜʫ ʚ ʉʝʣʝʟʽʚʩʴʢʦʤʫ ʇʅɼɺ ʇʦʣʽʩʴʢʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ, ʜʦʢʫʤʝʥʪʫʶʪʴʩʷ ʚ çʃʽʪʦʧʠʩʽ ʧʨʠʨʦʜʠè [7].  

ʄʦʥʽʪʦʨʠʥʛʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʧʨʦʙʥʠʭ ʧʣʦʱʘʭ ʚ ʟʘʛʫʱʝʥʠʭ ʢʫʣʴʪʫʨʘʭ 

ʩʦʩʥʠ. ʋ 2023 ʨʦʮʽ ʧʨʦʜʦʚʞʝʥʽ ʤʦʥʽʪʦʨʠʥʛʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ 8 ʧʨʦʙʥʠʭ ʧʣʦʱʘʭ 

ʚ ʟʘʛʫʱʝʥʠʭ ʢʫʣʴʪʫʨʘʭ ʩʦʩʥʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʇʣʘʥʫ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʟʘʭʦʜʽʚ 

ʇʦʣʽʩʴʢʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ. ʇʨʦʚʝʜʝʥʠʡ ʧʝʨʝʣʽʢ ʜʝʨʝʚ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ 

ʩʪʘʥʫ (ʧʘʥʫʶʯʽ, ʥʦʨʤʘʣʴʥʽ, ʚʽʜʩʪʘʣʽ ʚ ʨʦʩʪʽ, ʩʫʭʦʩʪʽʡʥʽ) ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 2. 

ʊʘʙʣʠʮʷ 2 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʝʨʝʚʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʥʘ ʧʨʦʙʥʠʭ ʧʣʦʱʘʭ ʟʘ ʧʝʨʽʦʜ 

ʜʦʩʣʽʜʞʝʥʴ 2019-2023 ʨʨ. 

ˉ ʇʇ 
ʈʦʢʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʈʦʟʧʦʜʽʣ ʜʝʨʝʚ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ 

ʧʘʥʫʶʯʽ ʥʦʨʤʘʣʴʥʽ ʚʽʜʩʪʘʣʽ ʩʫʭʦʩʪʽʡʥʽ ʚʩʴʦʛʦ 

1, ʢʚ.36, ɸ1-2 

2019 37/32,7 29/25,07 23/20,4 24/21,2 113/100 

2020 34/30,9 28/25,5 24/21,8 24/21,8 110/100 

2021 34/32,7 28/27,0 20/19,1 22/21,2 104/100 

2022 34/35,0 27/28,0 11/12,0 24/25,0 96/100 

 2023 30/34,0 27/30,0 10/11,0 22/25,0 89/100 

2, ʢʚ. 35, 

ʢʦʨʝʥʝʚʘ ʛʫʙʢʘ 

2019 23/33,9 19/27,9 13/19,1 13/19,1 68/100 

2020 22/33,3 20/30,3 12/18,2 12/18,2 66/100 

2021 22/36,0 20/32,8 10/16,4 9/14,8 61/100 

2022 21/38,0 21/38,0 7/13,0 6/11,0 55/100 

 2023 21/38,0 21/38,0 6/11,0 7/13,0 55/100 

ʉʦʩʥʘ 

ʟʚʠʯʘʡʥʘ

59%

ɼʫʙ 

ʟʚʠʯʘʡʥʠʡ

16%

ɹʝʨʝʟʘ 

ʧʦʚʠʩʣʘ

17%

ɺʽʣʴʭʘ ʯʦʨʥʘ

5%

ɯʥʰʽ ʜʝʨʝʚʥʽ 

ʧʦʨʦʜʠ

3%
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ˉ ʇʇ 
ʈʦʢʠ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʈʦʟʧʦʜʽʣ ʜʝʨʝʚ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ 

ʧʘʥʫʶʯʽ ʥʦʨʤʘʣʴʥʽ ʚʽʜʩʪʘʣʽ ʩʫʭʦʩʪʽʡʥʽ ʚʩʴʦʛʦ 

3, ʢʚ.11, ɸ1-2 

2019 63/45,0 30/21,4 25/17,9 22/15,7 140/100 

2020 63/45,3 30/21.6 21/15,1 25/18,0 139/100 

2021 63/47,7 30/22,7 20/15,2 19/14,4 132/100 

2022 66/50,0 26/20,0 18/14,0 21/16,0 131/100 

 2023 52/40,0 40/31,0 15/11,0 23/18,0 130/100 

4, ʢʚ.12, 

ʧʨʠʨʦʜʥʝ 

ʧʦʥʦʚʣʝʥʥʷ 

2019 46/35,4 30/23,1 22/16,9 32/24,6 130/100 

2020 46/29,0 36/22,6 22/13,8 55/34,6 159/100 

2021 46/37,1 36/29,0 15/12,1 27/21,8 124/100 

2022 50/46,0 31/28,0 15/14,0 13/12,0 109/100 

 2023 34/35,0 39/40,0 9/9,0 16/16,0 98/100 

5, ʢʚ. 35 (ʙʽʣʷ 

ʜʦʨʦʛʠ) 

2019 43/35,8 40/33,4 14/11,7 23/19,1 120/100 

2020 43/36,1 40/33,6 13/11,0 23/19,3 119/100 

2021 54/45,3 29/24,4 12/10,1 24/20,2 119/100 

2022 54/48,0 27/24,0 10/9,0 21/19,0 112/100 

 2023 54/49,0 26/24,0 10/9,0 20/18,0 110/100 

6, ʢʚ.19, ɸ1 

2019 56/30,3 38/20,5 45/24,3 46/24,9 185/100 

2020 42/23,1 52/28,6 42/23,1 46/25,2 182/100 

2021 43/25,1 47/27,5 46/26,9 35/20,5 171/100 

2022 43/26,0 46/28,0 47/28,0 30/18,0 166/100 

 2023 ï ï ï ï ï 

7, ʢʚ.30, ɺ2 

2019 58/56,9 20/19,6 9/8,8 15/14,7 102/100 

2020 58/56,7 15/14,7 10/9,8 19/18,6 102/100 

2021 62/64,6 11/11,5 4/4,1 19/19,8 96,0 

2022 62/69,0 10/11,0 3/3,0 15/17,0 90/100 

 2023 53/66,0 17/21,0 3/4,0 7/9,0 80/100 

7ʘ, ʢʚ.30, ɺ3 

2019 50/58,8 16/18,8 5/5,9 14/16,5 85/100 

2020 49/62,0 15/19,0 6/7,6 9/11,4 79/100 

2021 50/64,1 16/20,5 4/5,1 8/10,3 78/100 

2022 48/66,0 14/19,0 3/4,0 8/11,0 73/100 

2023 43/61,0 17/23,0 4/6,0 7/10,0 71/100 
 

ʆʧʠʩ ʧʨʦʙʥʠʭ ʜʽʣʷʥʦʢ. 

ʇʨʦʙʥʘ ʧʣʦʱʘ 1 ï ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʢʚʘʨʪʘʣʽ 36 ʉʝʣʝʟʽʚʩʴʢʦʛʦ ʇʅɼɺ 

ʇʦʣʽʩʴʢʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ, ʊʋʄ ɸ1-2, ʩʦʩʥʷʢ ʟʝʣʝʥʦʤʦʭʦʚʠʡ ʟ 

ʥʝʚʝʣʠʢʠʤʠ ʨʽʜʢʠʤʠ ʧʣʷʤʘʤʠ ʣʠʰʘʡʥʠʢʘ. ʅʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ ˉ1 ʟʘ ʨʽʢ ʚʽʜʧʘʣʦ  

7 ʜʝʨʝʚ. ɹʘʛʘʪʦʨʽʯʥʘ ʜʠʥʘʤʽʢʘ ʯʠʩʝʣʴʥʦʩʪʽ ʜʝʨʝʚ ʥʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ 

çʞʠʚʽ ʜʝʨʝʚʘè ʪʘ çʩʫʭʦʩʪʽʡʥʽ ʜʝʨʝʚʘè ʟʦʙʨʘʞʝʥʽ ʥʘ ʨʠʩ. 2. ʏʘʩ ʩʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ 

ʢʫʣʴʪʫʨ ï 1967 ʨʽʢ, ʧʣʦʱʘ ʇʇ ï 0,045 ʛʘ.  
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ʈʠʩ. 2. ɹʘʛʘʪʦʨʽʯʥʘ ʜʠʥʘʤʽʢʘ ʯʠʩʝʣʴʥʦʩʪʽ ʜʝʨʝʚ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ  

çʞʠʚʽ ʜʝʨʝʚʘè ʪʘ çʩʫʭʦʩʪʽʡʥʽ ʜʝʨʝʚʘè 
 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʚʽʜʧʘʣʠʭ ʜʝʨʝʚ 

(71,7%) ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʫ ʚʽʮʽ 56 ʨʦʢʽʚ, ʧʨʠ ʮʴʦʤʫ ʩʝʨʝʜʥʽʡ ʱʦʨʽʯʥʠʡ ʚʽʜʧʘʜ 

ʩʪʘʥʦʚʠʚ 1,9%. ɹʘʛʘʪʦʨʽʯʥʘ ʜʠʥʘʤʽʢʘ ʚʽʜʧʘʜʘʥʥʷ ʜʝʨʝʚ ʥʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ 1 

ʥʘʚʝʜʝʥʘ ʚ ʪʘʙʣ. 3. 

ʊʘʙʣʠʮʷ 3 

ɹʘʛʘʪʦʨʽʯʥʘ ʜʠʥʘʤʽʢʘ ʚʽʜʧʘʜʘʥʥʷ ʜʝʨʝʚ ʥʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ 1 

ɺʽʢ ʥʘʩʘʜʞʝʥʴ ʂʽʣʴʢʽʩʪʴ ʚʽʜʧʘʣʠʭ ʜʝʨʝʚ, % ʉʝʨʝʜʥʽʡ ʱʦʨʽʯʥʠʡ ʚʽʜʧʘʜ, % 

28 18,8 1,4 

46 45,3 1,47 

52 64,0 3,1 

56 71,7 1,9 
 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ ˉ1 ʥʘʡʙʽʣʴʰʝ ʜʝʨʝʚ ʚʽʜʧʘʜʘʣʦ ʫ ʚʽʮʽ 

46-52 ʨʦʢʠ. ʉʝʨʝʜʥʽʡ ʱʦʨʽʯʥʠʡ ʚʽʜʧʘʜ ʚ ʮʝʡ ʧʝʨʽʦʜ ʩʢʣʘʚ 3,1%. ɿʘ ʦʩʪʘʥʥʽ ʧôʷʪʴ 

ʨʦʢʽʚ ʚʽʥ ʟʥʘʯʥʦ ʟʤʝʥʰʠʚʩʷ ʽ ʩʢʣʘʜʘʻ 1,9%. 

ʇʨʦʙʥʘ ʧʣʦʱʘ 2 ï ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʢʚʘʨʪʘʣʽ 35 ʉʝʣʝʟʽʚʩʴʢʦʛʦ ʇʅɼɺ (ʪʠʧ 

ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ï ɸ2, ʥʘʩʘʜʞʝʥʥʷ ʧʦʰʢʦʜʞʝʥʝ ʢʦʨʝʥʝʚʦʶ ʛʫʙʢʦʶ).                       

ɺ ʤʠʥʫʣʦʤʫ ʙʫʚ ʩʦʩʥʷʢ ʙʝʟʧʦʢʨʠʚʥʠʡ, ʷʢʠʡ ʟ ʯʘʩʦʤ ʪʨʘʥʩʬʦʨʤʫʚʘʚʩʷ ʚ ʩʦʩʥʷʢ 

ʯʦʨʥʠʯʥʦ-ʙʨʫʩʥʠʯʥʦ-ʟʝʣʝʥʦʤʦʭʦʚʠʡ. ɺ ʮʝʥʪʨʽ ʢʫʨʪʠʥʠ ʢʦʨʝʥʝʚʦʾ ʛʫʙʢʠ, ʜʝ 

ʜʝʨʝʚʦʩʪʘʥ ʧʦʚʥʽʩʪʶ ʚʽʜʧʘʚ, ʟ'ʷʚʠʚʩʷ ʧʽʜʨʽʩʪ: ʧʦʦʜʠʥʦʢʦ ʜʫʙ, ʩʦʩʥʘ (20 ʰʪ.), 

ʙʝʨʝʟʘ (3 ʰʪ. ʜʦ 1 ʤ ʚʠʩʦʪʦʶ). ʇʽʜʣʽʩʦʢ ï ʢʨʫʰʠʥʘ ʚʠʩʦʪʦʶ ʜʦ 3 ʤ. ɹʘʛʘʪʦʨʽʯʥʘ 

ʜʠʥʘʤʽʢʘ ʯʠʩʝʣʴʥʦʩʪʽ ʜʝʨʝʚ ʥʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ çʞʠʚʽ ʜʝʨʝʚʘè ʪʘ 

çʩʫʭʦʩʪʽʡʥʽ ʜʝʨʝʚʘè ʧʨʠʚʦʜʠʪʴʩʷ ʚ ʪʘʙʣ. 4, ʘ ʜʠʥʘʤʽʢʘ ʚʽʜʧʘʜʘʥʥʷ ʟʦʙʨʘʞʝʥʘ ʥʘ 

ʨʠʩ. 3.  
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ʈʠʩ. 3. ɹʘʛʘʪʦʨʽʯʥʘ ʜʠʥʘʤʽʢʘ ʯʠʩʝʣʴʥʦʩʪʽ ʜʝʨʝʚ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ  

çʞʠʚʽ ʜʝʨʝʚʘè ʪʘ çʩʫʭʦʩʪʽʡʥʽ ʜʝʨʝʚʘè 

 

ʏʘʩ ʩʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ ï 1961 ʨʽʢ, ʧʣʦʱʘ ʇʇ ï 0,06 ʛʘ.  

ʇʽʢ ʚʩʠʭʘʥʥʷ ʥʘʩʘʜʞʝʥʥʷ ʚʽʜ ʢʦʨʝʥʝʚʦʾ ʛʫʙʢʠ ʙʫʚ ʜʦʩʷʛʥʫʪʠʡ ʚ 2003 ʨʦʮʽ 

ʫ ʚʽʮʽ 42 ʨʦʢʠ. ɿ 1985 ʨʦʢʫ ʧʦ 2003 ʨʽʢ ʢʽʣʴʢʽʩʪʴ ʞʠʚʠʭ ʜʝʨʝʚ ʩʦʩʥʠ ʥʘ ʧʨʦʙʥʽʡ 

ʜʽʣʷʥʮʽ ʟʤʝʥʰʠʣʘʩʴ ʚ 3,6 ʨʘʟʽʚ. ʇʽʩʣʷ 2003 ʨʦʢʫ ʧʨʦʮʝʩ ʚʩʠʭʘʥʥʷ ʜʝʨʝʚʦʩʪʘʥʫ 

ʧʨʠʟʫʧʠʥʠʚʩʷ ʜʦ 2015 ʨʦʢʫ. ɿ 2015 ʨʦʢʫ ʧʦʯʘʣʦʩʴ ʤʘʩʦʚʝ ʚʠʚʘʣʶʚʘʥʥʷ 

ʩʫʭʦʩʪʽʡʥʠʭ ʜʝʨʝʚ. 

ʋ 2015-2019 ʨʦʢʠ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʜʨʫʛʘ ʭʚʠʣʷ ʽʥʪʝʥʩʠʚʥʦʛʦ ʚʽʜʧʘʜʘʥʥʷ 

ʜʝʨʝʚ, ʧʦʰʢʦʜʞʝʥʠʭ ʢʦʨʦʾʜʘʤʠ. ɺ ʮʝʡ ʧʝʨʽʦʜ ʩʝʨʝʜʥʽʡ ʱʦʨʽʯʥʠʡ ʚʽʜʧʘʜ ʜʝʨʝʚ 

ʩʢʣʘʜʘʚ 4,3%. ʅʘ ʜʘʥʠʡ ʯʘʩ ʧʨʦʮʝʩ ʚʽʜʧʘʜʫ ʜʝʨʝʚ ʥʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ ʟʫʧʠʥʠʚʩʷ. 

ɿʘ 2023 ʨʽʢ ʥʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ ʚʽʜʧʘʜʫ ʜʝʨʝʚ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ. 

ʊʘʙʣʠʮʷ 4 

ɹʘʛʘʪʦʨʽʯʥʘ ʜʠʥʘʤʽʢʘ ʚʽʜʧʘʜʘʥʥʷ ʜʝʨʝʚ ʥʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ 2 

ɺʽʢ ʥʘʩʘʜʞʝʥʴ ʂʽʣʴʢʽʩʪʴ ʚʽʜʧʘʣʠʭ ʜʝʨʝʚ, % ʉʝʨʝʜʥʽʡ ʱʦʨʽʯʥʠʡ ʚʽʜʧʘʜ, % 

38 53,4 3,8 

42 72,2 4,7 

54 72,2 0 

58 89,3 4,3 

62 91,3 0,5 

 

ʅʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ 2, ʙʽʣʴʰʽʩʪʴ ʚʽʜʧʘʣʠʭ ʜʝʨʝʚ (91,3%) ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʫ ʚʽʮʽ 

62 ʨʦʢʠ, ʯʘʩʪʢʘ ʚʽʜʧʘʣʠʭ ʜʝʨʝʚ ʩʪʘʥʦʚʠʣʘ 91,3%.  

ʇʨʦʙʥʘ ʧʣʦʱʘ 3 ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʢʚʘʨʪʘʣʽ 11 ʉʝʣʝʟʽʚʩʴʢʦʛʦ ʇʅɼɺ. ʊʠʧ 

ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ɸ1-2. ɺ ʤʠʥʫʣʦʤʫ ʪʫʪ ʙʫʚ ʩʦʩʥʷʢ                                 
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ʣʠʰʘʡʥʠʢʦʚʦ-ʨʽʟʥʦʪʨʘʚʥʠʡ, ʷʢʠʡ ʟ ʯʘʩʦʤ ʪʨʘʥʩʬʦʨʤʫʚʘʚʩʷ ʚ ʩʦʩʥʷʢ 

ʟʝʣʝʥʦʤʦʭʦʚʠʡ ʟ ʚʢʨʘʧʣʝʥʥʷʤ ʯʦʨʥʠʮʽ ʪʘ ʣʠʰʘʡʥʠʢʘ. ʆʩʥʦʚʥʠʡ ʘʩʧʝʢʪ ʚ ʞʠʚʦʤʫ 

ʥʘʜˇʨʫʥʪʦʚʦʤʫ ʧʦʢʨʠʚʽ ʩʢʣʘʜʘʻ ʟʝʣʝʥʠʡ ʤʦʭ, ʧʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ ʷʢʦʛʦ ʥʘ 

ʩʭʠʣʘʭ ʜʦ 80-90%, ʘ ʥʘ ʚʝʨʰʠʥʘʭ ï 40%. ɭ ʪʘʢʦʞ ʙʝʟʧʦʢʨʠʚʥʽ ʜʽʣʷʥʢʠ. 

ʃʠʰʘʡʥʠʢʦʚʠʡ ʧʦʢʨʠʚ ʧʨʘʢʪʠʯʥʦ ʟʥʠʢ. ʅʝʚʝʣʠʢʽ ʧʣʷʤʠ ʣʠʰʘʡʥʠʢʘ 

ʧʨʦʝʢʪʠʚʥʠʤ ʧʦʢʨʠʪʪʷʤ 1-3% ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʣʠʰʝ ʧʦ ʛʦʨʙʘʭ. ʇʦ ʢʨʘʷʭ ʧʨʦʙʥʦʾ 

ʧʣʦʱʽ ʧʦʦʜʠʥʦʢʦ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʢʫʱʽ ʯʦʨʥʠʮʽ, ʚʝʨʝʩʫ ʽ ʙʨʫʩʥʠʮʽ. ɹʘʛʘʪʦʨʽʯʥʘ 

ʜʠʥʘʤʽʢʘ ʯʠʩʝʣʴʥʦʩʪʽ ʜʝʨʝʚ ʥʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ çʞʠʚʽ ʜʝʨʝʚʘè ʪʘ 

çʩʫʭʦʩʪʽʡʥʽ ʜʝʨʝʚʘè ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩ. 4, ʘ ʜʠʥʘʤʽʢʘ ʚʽʜʧʘʜʘʥʥʷ ï ʚ ʪʘʙʣ. 5. ʏʘʩ 

ʩʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ ï 1954 ʨʽʢ, ʧʣʦʱʘ ʇʇ ï 0,06 ʛʘ. ʅʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ ʟʘ 

2023 ʨʽʢ ʚʽʜʧʘʣʦ 1 ʜʝʨʝʚʦ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʢʘʟʥʠʢʽʚ, ʟʘʟʥʘʯʝʥʠʭ ʫ ʪʘʙʣ. 5, ʥʘʡʙʽʣʴʰʠʡ ʨʽʯʥʠʡ ʚʽʜʧʘʜ 

ʩʦʩʥʦʚʠʭ ʜʝʨʝʚ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ ʚʽʮʽ 45 ʨʦʢʽʚ ʽ ʩʪʘʥʦʚʠʚ 1,4%. ɿʘ ʚʝʩʴ ʧʝʨʽʦʜ 

ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ ʚʽʜʧʘʣʦ ʙʣʠʟʴʢʦ 40% ʜʝʨʝʚ. 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʧʘʜʘʥʥʷ ʙʫʣʘ ʧʦʤʽʪʥʦʶ ʜʦ 45 ʨʦʢʽʚ, ʧʽʩʣʷ ʯʦʛʦ ʚʦʥʘ ʨʽʟʢʦ 

ʟʤʝʥʰʠʣʘʩʴ. 

 

ʈʠʩ. 4. ɹʘʛʘʪʦʨʽʯʥʘ ʜʠʥʘʤʽʢʘ ʯʠʩʝʣʴʥʦʩʪʽ ʜʝʨʝʚ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ 

 çʞʠʚʽ ʜʝʨʝʚʘè ʪʘ çʩʫʭʦʩʪʽʡʥʽ ʜʝʨʝʚʘè 
 

ʊʘʙʣʠʮʷ 5 

ɹʘʛʘʪʦʨʽʯʥʘ ʜʠʥʘʤʽʢʘ ʚʽʜʧʘʜʘʥʥʷ ʜʝʨʝʚ ʥʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ 3 

ɺʽʢ ʥʘʩʘʜʞʝʥʴ ʂʽʣʴʢʽʩʪʴ ʚʽʜʧʘʣʠʭ ʜʝʨʝʚ, % ʉʝʨʝʜʥʽʡ ʱʦʨʽʯʥʠʡ ʚʽʜʧʘʜ, % 

45 21,4 1,4 

61 31,2 0,6 

65 34,9 0,9 

69 39,5 0,15 
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ʇʨʦʙʥʘ ʧʣʦʱʘ 4 ï ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʢʚʘʨʪʘʣʽ 12 ʉʝʣʝʟʽʚʩʴʢʦʛʦ ʇʅɼɺ, ʧʨʠʨʦʜʥʝ 

ʧʦʥʦʚʣʝʥʥʷ ʩʦʩʥʠ, ʥʘ ʧʝʨʽʦʜ ʟʘʢʣʘʜʢʠ ʧʨʦʙʥʦʾ ʧʣʦʱʽ ʥʘʩʘʜʞʝʥʥʷ ʙʫʣʦ ʩʠʣʴʥʦ 

ʟʘʛʫʱʝʥʠʤ, ʙʝʟʧʦʢʨʠʚʥʠʤ. ɼʠʬʝʨʝʥʮʽʘʮʽʷ ʜʝʨʝʚ ʟʘ ʜʽʘʤʝʪʨʦʤ ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ 

ʯʽʪʢʦ, ʘʣʝ ʱʝ ʻ ʚʝʣʠʢʘ ʜʦʣʷ ʜʝʨʝʚ ʟ ʤʘʣʠʤ ʜʽʘʤʝʪʨʦʤ, ʷʢʽ ʟ ʯʘʩʦʤ ʚʽʜʧʘʜʫʪʴ. 

ʉʪʘʥʦʤ ʥʘ 2023 ʨʽʢ ʥʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ ʬʽʢʩʫʻʪʴʩʷ ʙʘʛʘʪʦ ʩʫʭʦʩʪʽʡʥʠʭ ʜʝʨʝʚ ʤʘʣʦʛʦ 

ʜʽʘʤʝʪʨʫ. ɺʽʜʩʪʘʣʽ ʚ ʨʦʩʪʽ ʜʝʨʝʚʘ ʽʥʪʝʥʩʠʚʥʦ ʚʩʠʭʘʶʪʴ. ɿʘ ʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ 

ʩʬʦʨʤʫʚʘʚʩʷ ʩʦʩʥʷʢ ʤʦʣʽʥʽʻʚʦ-ʯʦʨʥʠʯʥʦ-ʟʝʣʝʥʦʤʦʭʦʚʠʡ. ʇʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ 

ʟʝʣʝʥʦʛʦ ʤʦʭʫ ï 90%, ʤʦʣʽʥʽʾ ʛʦʣʫʙʦʾ ï 10%, ʙʨʫʩʥʠʮʽ ï 10%, ʯʦʨʥʠʮʽ ï 40%, 

ʚʝʨʝʩʫ ʟʚʠʯʘʡʥʦʛʦ ï ʧʦʦʜʠʥʦʢʽ ʢʫʱʽ. ɹʘʛʘʪʦʨʽʯʥʘ ʜʠʥʘʤʽʢʘ ʯʠʩʝʣʴʥʦʩʪʽ ʜʝʨʝʚ ʥʘ 

ʧʨʦʙʥʽʡ ʧʣʦʱʽ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ çʞʠʚʽ ʜʝʨʝʚʘè ʪʘ çʩʫʭʦʩʪʽʡʥʽ ʜʝʨʝʚʘè ʧʨʠʚʦʜʠʪʴʩʷ 

ʥʘ ʨʠʩ. 5, ʘ ʜʠʥʘʤʽʢʘ ʚʽʜʧʘʜʘʥʥʷ ï ʚ ʪʘʙʣ. 6. ʇʨʠʨʦʜʥʝ ʥʘʩʘʜʞʝʥʥʷ 1957 ʨʦʢʫ, 

ʧʣʦʱʘ ʇʇ ï 0,05 ʛʘ. 

ʅʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ ʟʘ 2023 ʨʽʢ ʚʽʜʧʘʣʦ 14 ʜʝʨʝʚ, ʱʦ ʚʽʜʩʪʘʚʘʣʠ ʚ ʨʦʩʪʽ,                  

11 ʜʝʨʝʚ ʚʩʦʭʣʦ. ɺʠʩʦʢʠʡ ʚʽʜʩʦʪʦʢ ʚʽʜʧʘʜʘʥʥʷ ʚʩʦʭʣʠʭ ʜʝʨʝʚ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʚ 

ʧʝʨʽʦʜ ʚʽʜ 38 ʜʦ 45 ʨʦʢʽʚ (ʩʝʨʝʜʥʽʡ ʱʦʨʽʯʥʠʡ ʚʽʜʧʘʜ ʩʢʣʘʜʘʚ 7,5%). 

 

ʈʠʩ. 5. ɹʘʛʘʪʦʨʽʯʥʘ ʜʠʥʘʤʽʢʘ ʯʠʩʝʣʴʥʦʩʪʽ ʜʝʨʝʚ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ çʞʠʚʽ 

ʜʝʨʝʚʘè ʪʘ çʩʫʭʦʩʪʽʡʥʽ ʜʝʨʝʚʘè 

ɼʨʫʛʘ ʚʝʣʠʢʘ ʭʚʠʣʷ ʚʽʜʧʘʜʘʥʥʷ ʜʝʨʝʚ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʫ ʚʽʮʽ 58 ï 62 ʨʦʢʽʚ. 

ʅʠʥʽ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʧʘʜʫ ʜʝʨʝʚ ʟʤʝʥʰʠʣʘʩʴ ʚʪʨʠʯʽ. 

ʊʘʙʣʠʮʷ 6 

ɹʘʛʘʪʦʨʽʯʥʘ ʜʠʥʘʤʽʢʘ ʚʽʜʧʘʜʘʥʥʷ ʜʝʨʝʚ ʥʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ 4 

ɺʽʢ ʥʘʩʘʜʞʝʥʴ ʂʽʣʴʢʽʩʪʴ ʚʽʜʧʘʣʠʭ ʜʝʨʝʚ, % ʉʝʨʝʜʥʽʡ ʱʦʨʽʯʥʠʡ ʚʽʜʧʘʜ, % 

42 29,9 7,5 

58 40,7 0,8 

62 67,3 6,7 

66 75,4 2,1 

0

10

20

30

40

50

60

70

0

50

100

150

200

250

300

1995 1999 2015 2018 2019 2020 2021 2022 2023

ɺ
ʽ
ʢ
,
 
ʨ
ʦ
ʢ
ʠ

ʂ
ʽ
ʣ
ʴ
ʢ
ʽ
ʩ
ʪ
ʴ
,
 
ʰ
ʪ

ʈʦʢʠ ʩʧʦʩʪʝʨʝʞʝʥʴ

ɾʠʚʽ ʜʝʨʝʚʘʉʫʭʦʩʪʽʡʥʽ ʜʝʨʝʚʘɺʽʢ ʢʫʣʴʪʫʨ



50 
 

 

ʇʨʦʙʥʘ ʧʣʦʱʘ 5 ï ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʢʚʘʨʪʘʣʽ 35 ʉʝʣʝʟʽʚʩʴʢʦʛʦ ʇʅɼɺ. ʉʦʩʥʷʢ 

ʟʝʣʝʥʦʤʦʭʦʚʠʡ ʟ ʧʣʷʤʘʤʠ ʯʦʨʥʠʮʽ. ʇʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ ʟʝʣʝʥʦʛʦ ʤʦʭʫ 100%, 

ʯʦʨʥʠʮʽ ï 3-5% (9 ʢʫʨʪʠʥ, ʷʢʽ ʤʘʶʪʴ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱʽ). ʅʘ ʟʝʤʣʽ 

ʙʘʛʘʪʦ ʥʝʧʝʨʝʛʥʠʚʰʦʛʦ ʩʫʭʦʩʪʦʶ. ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʥʘʩʘʜʞʝʥʥʷʤ ʧʨʦʚʦʜʷʪʴʩʷ 

ʟ 1990 ʨʦʢʫ. ɹʘʛʘʪʦʨʽʯʥʘ ʜʠʥʘʤʽʢʘ ʯʠʩʝʣʴʥʦʩʪʽ ʜʝʨʝʚ ʥʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ ʟʘ 

ʢʘʪʝʛʦʨʽʷʤʠ çʞʠʚʽ ʜʝʨʝʚʘè ʪʘ çʩʫʭʦʩʪʽʡʥʽ ʜʝʨʝʚʘè ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 6, ʘ ʜʠʥʘʤʽʢʘ 

ʚʽʜʧʘʜʘʥʥʷ ï ʚ ʪʘʙʣ. 7. ʏʘʩ ʩʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ ï 1950 ʨʽʢ, ʧʣʦʱʘ                 

ʇʇ ï 0,05 ʛʘ. 

ʊʘʙʣʠʮʷ 7 

ɹʘʛʘʪʦʨʽʯʥʘ ʜʠʥʘʤʽʢʘ ʚʽʜʧʘʜʘʥʥʷ ʜʝʨʝʚ ʥʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ 5 

ɺʽʢ ʥʘʩʘʜʞʝʥʴ ʂʽʣʴʢʽʩʪʴ ʚʽʜʧʘʣʠʭ ʜʝʨʝʚ, % ʉʝʨʝʜʥʽʡ ʱʦʨʽʯʥʠʡ ʚʽʜʧʘʜ, % 

53 39,8 3,1 

65 46,1 0,5 

69 52,8 1,8 

73 56,7 1,0 

 

 

ʈʠʩ. 6. ɹʘʛʘʪʦʨʽʯʥʘ ʜʠʥʘʤʽʢʘ ʯʠʩʝʣʴʥʦʩʪʽ ʜʝʨʝʚ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ çʞʠʚʽ 

ʜʝʨʝʚʘè ʪʘ çʩʫʭʦʩʪʽʡʥʽ ʜʝʨʝʚʘè 

ʅʘʡʙʽʣʴʰʠʡ ʚʽʜʩʦʪʦʢ ʚʽʜʧʘʜʘʥʥʷ ʜʝʨʝʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʚʽʮʽ 40-60 ʨʦʢʽʚ.          

ɿ 60-ʨʽʯʥʦʛʦ ʚʽʢʫ ʚʽʜʧʘʜʘʥʥʷ ʜʝʨʝʚ ʥʝʽʩʪʦʪʥʝ. ʈʽʟʢʦ ʟʨʽʩ ʜʽʘʧʘʟʦʥ ʜʝʨʝʚ ʟʘ 

ʜʽʘʤʝʪʨʦʤ. ʏʽʪʢʦ ʩʬʦʨʤʫʚʘʣʘʩʴ ʛʨʫʧʘ ʧʘʥʽʚʥʠʭ ʜʝʨʝʚ ʟ ʚʠʩʦʪʦʶ ʪʘ ʜʽʘʤʝʪʨʦʤ 

ʙʽʣʴʰʠʤʠ ʚʽʜ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ. ɿʘ 2023 ʨʽʢ ʧʦʤʽʪʥʠʭ ʟʤʽʥ ʚ ʥʘʩʘʜʞʝʥʥʽ ʥʝ 

ʚʽʜʙʫʣʦʩʷ. ɼʚʘ ʜʝʨʝʚʘ ʥʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ ʚʽʜʧʘʣʦ. 

ʇʨʦʙʥʘ ʧʣʦʱʘ 6 ï ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʢʚʘʨʪʘʣʽ 19, ʪʠʧ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ɸ1.  

ɿʘ ʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʴ ʩʦʩʥʷʢ ʣʠʰʘʡʥʠʢʦʚʦ-ʨʽʟʥʦʪʨʘʚʥʠʡ 
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ʪʨʘʥʩʬʦʨʤʫʚʘʚʩʷ ʚ ʩʦʩʥʷʢ ʣʠʰʘʡʥʠʢʦʚʦ-ʟʝʣʝʥʦʤʦʭʦʚʠʡ. ʇʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ 

ʟʝʣʝʥʦʛʦ ʤʦʭʫ ʩʢʣʘʜʘʻ 40%, ʣʠʰʘʡʥʠʢʘ ï 20%, ʥʘʷʚʥʽ ʙʝʟʧʦʢʨʠʚʥʽ ʜʽʣʷʥʢʠ. 

ʄʦʭʦʚʠʡ ʧʦʢʨʠʚ ʤʘʻ ʯʽʪʢʦ ʚʠʨʘʞʝʥʠʡ ʤʦʟʘʾʯʥʠʡ ʭʘʨʘʢʪʝʨ. 

ɹʘʛʘʪʦʨʽʯʥʘ ʜʠʥʘʤʽʢʘ ʯʠʩʝʣʴʥʦʩʪʽ ʜʝʨʝʚ ʥʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ 

çʞʠʚʽ ʜʝʨʝʚʘè ʪʘ çʩʫʭʦʩʪʽʡʥʽ ʜʝʨʝʚʘè ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩ. 7, ʘ ʜʠʥʘʤʽʢʘ ʚʽʜʧʘʜʘʥʥʷ 

ʚ ʪʘʙʣ. 8. ʏʘʩ ʩʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ ï 1967 ʨʽʢ, ʧʣʦʱʘ ʇʇ ï 0,05 ʛʘ. 

ʊʘʙʣʠʮʷ 8 

ɹʘʛʘʪʦʨʽʯʥʘ ʜʠʥʘʤʽʢʘ ʚʽʜʧʘʜʘʥʥʷ ʜʝʨʝʚ ʥʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ 6 

ɺʽʢ ʥʘʩʘʜʞʝʥʴ ʂʽʣʴʢʽʩʪʴ ʚʽʜʧʘʣʠʭ ʜʝʨʝʚ, % ʉʝʨʝʜʥʽʡ ʱʦʨʽʯʥʠʡ ʚʽʜʧʘʜ, % 

28 4,5 0,4 

48 39,1 1,73 

52 48,0 2,2 

55 53,4 1,8 

 

 

 

ʈʠʩ. 7. ɹʘʛʘʪʦʨʽʯʥʘ ʜʠʥʘʤʽʢʘ ʯʠʩʝʣʴʥʦʩʪʽ ʜʝʨʝʚ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ çʞʠʚʽ 

ʜʝʨʝʚʘè ʪʘ çʩʫʭʦʩʪʽʡʥʽ ʜʝʨʝʚʘè 

ʅʘ ʧʽʜʚʠʱʝʥʥʽ ʟʙʝʨʽʛʘʶʪɹʩʷ ʥʠʟʴʢʦʙʦʥʽʪʝʪʥʽ ʩʦʩʥʠ. ʅʘ ʩʭʠʣʽ ʤʘʡʞʝ ʚʩʽ 

ʚʽʜʧʘʣʠ. ɺʽʜʩʦʪʦʢ ʩʫʭʦʩʪʽʡʥʠʭ ʜʝʨʝʚ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʥʘʩʘʜʞʝʥʥʷʤʠ ʚʠʩʦʢʠʡ. 

ɯʥʪʝʥʩʠʚʥʝ ʚʩʠʭʘʥʥʷ ʚʽʜʩʪʘʣʠʭ ʫ ʨʦʩʪʽ ʜʝʨʝʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟ 50-ʨʽʯʥʦʛʦ ʚʽʢʫ.         

ɺ 55 ʨʦʢʽʚ ʥʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ ʚʽʜʧʘʣʦ 53,4% ʜʝʨʝʚ. 

ʇʨʦʙʥʘ ʧʣʦʱʘ 7 ï ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʢʚʘʨʪʘʣʽ 30. ʊʠʧ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ɺ2 

(ʩʦʩʥʷʢ ʯʦʨʥʠʯʥʦ-ʟʝʣʝʥʦʤʦʭʦʚʠʡ). ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʧʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ ʯʦʨʥʠʮʽ 

ʥʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ ʧʦʤʽʪʥʦ ʟʨʦʩʣʦ ʽ ʟʘʨʘʟ ʩʪʘʥʦʚʠʪʴ ʙʽʣʷ 40%. ʇʨʦʙʥʘ ʧʣʦʱʘ 

ʟʘʡʤʘʻ ʙʽʣʴʰ ʧʽʜʚʠʱʝʥʫ ʧʽʚʥʽʯʥʫ ʯʘʩʪʠʥʫ ʜʽʣʷʥʢʠ ʟ ʧʨʦʝʢʪʠʚʥʠʤ ʧʦʢʨʠʪʪʷʤ 
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ʟʝʣʝʥʠʭ ʤʦʭʽʚ 100%. ʏʘʩ ʩʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ ï 1965 ʨʽʢ, ʧʣʦʱʘ                    

ʇʇ ï 0,09 ʛʘ. 

ʇʨʦʮʝʩ ʧʨʠʨʦʜʥʦʛʦ ʚʽʜʧʘʜʫ ʜʝʨʝʚ ʚʠʨʘʞʝʥʠʡ ʩʣʘʙʦ, ʘʣʝ ʚʽʥ ʧʨʠʩʫʪʥʽʡ.                

ʅʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ ʥʘʷʚʥʽ ʚʽʜʧʘʣʽ ʜʝʨʝʚʘ ʤʘʣʠʭ ʜʽʘʤʝʪʨʽʚ (ʨʠʩ. 8, ʪʘʙʣ. 9). ʅʠʟʴʢʠʡ 

ʚʽʜʩʦʪʦʢ ʚʽʜʧʘʜʘʥʥʷ ʜʝʨʝʚ ʜʦ 50-ʨʽʯʥʦʛʦ ʚʽʢʫ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʪʫʪ ʚ 

ʨʘʥʥʴʦʤʫ ʚʽʮʽ ʧʨʦʚʦʜʠʣʠʩʴ ʨʫʙʢʠ ʜʦʛʣʷʜʫ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʧʘʜʘʥʥʷ ʜʝʨʝʚ ʚ 

ʦʩʪʘʥʥʽ ʨʦʢʠ ʜʝʱʦ ʟʨʦʩʣʘ. ʅʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ 7 ʚʽʜʧʘʣʦ 6 ʩʫʭʦʩʪʽʡʥʠʭ ʜʝʨʝʚ.  

ʊʘʙʣʠʮʷ 9 

ɹʘʛʘʪʦʨʽʯʥʘ ʜʠʥʘʤʽʢʘ ʚʽʜʧʘʜʘʥʥʷ ʜʝʨʝʚ ʥʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ 7 

ɺʽʢ ʥʘʩʘʜʞʝʥʴ ʂʽʣʴʢʽʩʪʴ ʚʽʜʧʘʣʠʭ ʜʝʨʝʚ, % ʉʝʨʝʜʥʽʡ ʱʦʨʽʯʥʠʡ ʚʽʜʧʘʜ, % 

28 0 0 

34 10,2 1,7 

50 44,0 2,1 

54 52,8 2,2 

58 63,0 2,6 

 

 

 

ʈʠʩ. 8. ɹʘʛʘʪʦʨʽʯʥʘ ʜʠʥʘʤʽʢʘ ʯʠʩʝʣʴʥʦʩʪʽ ʜʝʨʝʚ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ çʞʠʚʽ 

ʜʝʨʝʚʘè ʪʘ çʩʫʭʦʩʪʽʡʥʽ ʜʝʨʝʚʘè 

ʇʨʦʙʥʘ ʧʣʦʱʘ 7ʘ. ʨʦʟʪʘʰʦʚʘʥʘ ʧʦʨʷʜ ʟ ʧʨʦʙʥʦʶ ʧʣʦʱʝʶ 7 ʚ ʙʽʣʴʰ 

ʧʦʥʠʞʝʥʦʤʫ ʤʽʩʮʽ ʢʚʘʨʪʘʣʫ 30. ʂʫʣʴʪʫʨʠ ʩʦʩʥʠ 50-ʨʽʯʥʦʛʦ ʚʽʢʫ ʫ ʩʚʽʞʠʭ ʩʫʙʦʨʘʭ 

(ʚ ʤʠʥʫʣʦʤʫ ʙʫʚ ʚʦʣʦʛʠʡ ʛʽʛʨʦʪʦʧ). ʅʘ ʜʘʥʠʡ ʯʘʩ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʦʜʠʥʦʢʝ 

ʚʽʜʧʘʜʘʥʥʷ ʜʝʨʝʚ. ʇʨʦʡʰʣʠ ʧʦʤʽʪʥʽ ʟʤʽʥʠ ʚ ʨʦʩʣʠʥʥʦʤʫ ʧʦʢʨʠʚʽ. ʇʨʦʝʢʪʠʚʥʝ 

ʧʦʢʨʠʪʪʷ ʯʦʨʥʠʮʽ ʩʢʣʘʜʘʻ 40%, ʙʨʫʩʥʠʮʽ ï 20%, ʤʦʣʽʥʽʾ ʛʦʣʫʙʦʾ ï 1%. ʈʦʩʣʠʥʥʠʡ 

ʧʦʢʨʠʚ ʤʘʻ ʤʦʟʘʾʯʥʠʡ ʭʘʨʘʢʪʝʨ. ʅʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ 7ʘ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʧʦʦʜʠʥʦʢʦ 
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ʧʽʜʨʽʩʪ ʙʝʨʝʟʠ. ɺ ʧʽʜʣʽʩʢʫ ʟʨʽʜʢʘ ʢʫʱʽ ʢʨʫʰʠʥʠ (ʚ ʤʠʥʫʣʦʤʫ ʪʫʪ ʙʫʚ ʛʫʩʪʠʡ 

ʧʽʜʣʽʩʦʢ, ʷʢʠʡ ʟ ʯʘʩʦʤ ʚʠʩʦʭ). ɹʘʛʘʪʦʨʽʯʥʘ ʜʠʥʘʤʽʢʘ ʯʠʩʝʣʴʥʦʩʪʽ ʜʝʨʝʚ ʥʘ ʧʨʦʙʥʽʡ 

ʧʣʦʱʽ 7ʘ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ çʞʠʚʽ ʜʝʨʝʚʘè ʪʘ çʩʫʭʦʩʪʽʡʥʽ ʜʝʨʝʚʘè ʧʨʠʚʦʜʠʪʴʩʷ ʥʘ 

ʨʠʩ. 9, ʘ ʜʠʥʘʤʽʢʘ ʚʽʜʧʘʜʘʥʥʷ ʚ ʪʘʙʣʠʮʽ 10. ʏʘʩ ʩʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ ï              

1965 ʨʽʢ, ʧʣʦʱʘ ʇʇ ï 0,09 ʛʘ. ʇʨʠʨʦʜʥʝ ʚʽʜʧʘʜʘʥʥʷ ʩʦʩʥʠ ʥʝʨʽʚʥʦʤʽʨʥʝ ʧʦ ʧʣʦʱʽ. 

ɹʽʣʴʰʘ ʧʦʣʦʚʠʥʘ ʜʝʨʝʚ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʢʘʪʝʛʦʨʽʾ ʧʘʥʫʶʯʠʭ, ʚʽʜʩʦʪʦʢ ʚʽʜʩʪʘʣʠʭ ʚ 

ʨʦʩʪʽ ʜʝʨʝʚ ʜʫʞʝ ʥʠʟʴʢʠʡ. ɹʘʛʘʪʦʨʽʯʥʘ ʜʠʥʘʤʽʢʘ ʚʽʜʧʘʜʘʥʥʷ ʜʝʨʝʚ ʥʘ ʧʨʦʙʥʽʡ 

ʧʣʦʱʽ 7ʘ ʧʨʠʚʦʜʠʪʴʩʷ ʚ ʪʘʙʣʠʮʽ 10 [7]. 

ʊʘʙʣʠʮ ̫10 

ɹʘʛʘʪʦʨʽʯʥʘ ʜʠʥʘʤʽʢʘ ʚʽʜʧʘʜʘʥʥʷ ʜʝʨʝʚ ʥʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ 7ʘ 

ɺʽʢ ʥʘʩʘʜʞʝʥʴ ʂʽʣʴʢʽʩʪʴ ʚʽʜʧʘʣʠʭ ʜʝʨʝʚ, % ʉʝʨʝʜʥʽʡ ʱʦʨʽʯʥʠʡ ʚʽʜʧʘʜ, % 

28 0 0 

34 10,2 1,7 

50 44,0 2,1 

54 60,7 4,1 

58 67,2 1,6 

 

 

ʈʠʩ. 9. ɹʘʛʘʪʦʨʽʯʥʘ ʜʠʥʘʤʽʢʘ ʯʠʩʝʣʴʥʦʩʪʽ ʜʝʨʝʚ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ çʞʠʚʽ 

ʜʝʨʝʚʘè ʪʘ çʩʫʭʦʩʪʽʡʥʽ ʜʝʨʝʚʘè 

ɿʘʛʫʱʝʥʽ ʢʫʣʴʪʫʨʠ ʩʦʩʥʠ, ʦʩʦʙʣʠʚʦ ʪʽ, ʱʦ ʥʝ ʟʘʟʥʘʚʘʣʠ ʜʦʛʣʷʜʫ, 

ʬʦʨʤʫʶʪʴʩʷ ʧʨʠ ʟʥʘʯʥʦʤʫ ʧʝʨʝʚʠʱʝʥʥʽ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʱʽʣʴʥʦʩʪʽ ʧʦʩʘʜʦʢ.          

ʎʝ ʩʧʨʠʯʠʥʷʻ ʢʦʥʢʫʨʝʥʮʽʶ ʤʽʞ ʜʝʨʝʚʘʤʠ ʟʘ ʨʝʩʫʨʩʠ: ʩʚʽʪʣʦ, ʚʦʣʦʛʫ, ʧʦʞʠʚʥʽ 

ʨʝʯʦʚʠʥʠ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʬʦʨʤʫʻʪʴʩʷ ʩʚʦʻʨʽʜʥʠʡ ʚʝʨʪʠʢʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ 

ʥʘʩʘʜʞʝʥʥʷ: ʧʘʥʽʚʥʽ ʜʝʨʝʚʘ ʯʘʩʪʠʥʽ ʤʘʶʪʴ ʙʽʣʴʰʝ ʜʦʩʪʫʧʫ ʜʦ ʩʚʽʪʣʘ, ʪʦʤʫ ʾʭʥʽʡ 

ʨʽʩʪ ʟʘʣʠʰʘʻʪʴʩʷ ʚʽʜʥʦʩʥʦ ʩʪʘʙʽʣʴʥʠʤ, ʘ ʥʠʞʥʽʡ ʷʨʫʩ ʜʝʨʝʚ ʧʨʠʛʥʽʯʫʻʪʴʩʷ. 
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ʋ ʩʦʩʥʦʚʠʭ ʢʫʣʴʪʫʨʘʭ ʙʝʟ ʜʦʛʣʷʜʫ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʢʽʣʴʢʘ ʚʘʞʣʠʚʠʭ 

ʘʩʧʝʢʪʽʚ: ʟʥʠʞʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʜʦ ʭʚʦʨʦʙ ʪʘ ʰʢʽʜʥʠʢʽʚ ï ʯʝʨʝʟ ʟʘʛʫʱʝʥʽʩʪʴ ʽ 

ʩʣʘʙʢʽʩʪʴ ʜʝʨʝʚ ʪʘʢʽ ʥʘʩʘʜʞʝʥʥʷ ʩʪʘʶʪʴ ʙʽʣʴʰ ʚʨʘʟʣʠʚʠʤʠ ʜʦ ʚʧʣʠʚʫ ʧʘʪʦʛʝʥʽʚ ʽ 

ʰʢʽʜʥʠʢʽʚ, ʪʘʢʠʭ ʷʢ ʢʦʨʝʥʝʚʽ ʛʥʠʣʽ ʪʘ ʢʦʨʦʾʜʠ; ʜʝʬʦʨʤʘʮʽʷ ʩʪʦʚʙʫʨʽʚ ï ʯʝʨʝʟ 

ʦʙʤʝʞʝʥʠʡ ʜʦʩʪʫʧ ʜʦ ʩʚʽʪʣʘ ʜʝʨʝʚʘ ʚʠʪʷʛʫʶʪʴʩʷ ʚʛʦʨʫ, ʘʣʝ ʾʭʥʽ ʩʪʦʚʙʫʨʠ 

ʟʘʣʠʰʘʶʪʴʩʷ ʪʦʥʢʠʤʠ ʽ ʩʭʠʣʴʥʠʤʠ ʜʦ ʚʠʢʨʠʚʣʝʥʥʷ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ 

ʷʢʽʩʪʴ ʜʝʨʝʚʠʥʠ; ʟʘʪʨʠʤʢʘ ʨʦʩʪʫ ï ʯʝʨʝʟ ʢʦʥʢʫʨʝʥʮʽʶ ʟʘ ʨʝʩʫʨʩʠ ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ 

ʜʝʨʝʚ ʧʨʠʛʥʽʯʫʻʪʴʩʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʥʘʩʘʜʞʝʥʥʷ. 

ɼʣʷ ʧʦʢʨʘʱʝʥʥʷ ʩʪʘʥʫ ʪʘʢʠʭ ʥʘʩʘʜʞʝʥʴ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʨʷʜ ʟʘʭʦʜʽʚ, 

ʩʝʨʝʜ ʷʢʠʭ: ʧʨʦʚʝʜʝʥʥʷ ʨʫʙʦʢ ʜʦʛʣʷʜʫ ʪʘ ʚʠʙʽʨʢʦʚʠʭ ʩʘʥʽʪʘʨʥʠʭ ʨʫʙʦʢ 

(ʟʨʽʜʞʝʥʥʷ ʜʝʨʝʚʦʩʪʘʥʫ ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʟʤʝʥʰʠʪʠ ʢʦʥʢʫʨʝʥʮʽʶ ʤʽʞ ʜʝʨʝʚʘʤʠ ʽ 

ʟʘʙʝʟʧʝʯʠʪʠ ʾʤ ʙʽʣʴʰ ʨʽʚʥʦʤʽʨʥʠʡ ʜʦʩʪʫʧ ʜʦ ʨʝʩʫʨʩʽʚ); ʨʝʢʦʥʩʪʨʫʢʮʽʷ ʥʘʩʘʜʞʝʥʴ: 

ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʜʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʰʣʷʭʦʤ 

ʯʘʩʪʢʦʚʦʛʦ ʚʠʜʘʣʝʥʥʷ ʩʪʘʨʠʭ ʘʙʦ ʭʚʦʨʠʭ ʜʝʨʝʚ ʽ ʧʦʩʘʜʢʠ ʥʦʚʠʭ; ʧʦʩʠʣʝʥʠʡ 

ʤʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʣʽʩʽʚ: ʫ ʢʦʥʪʝʢʩʪʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʟʘʛʨʦʟʠ ʭʚʦʨʦʙ 

ʽ ʰʢʽʜʥʠʢʽʚ ʚʘʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʨʝʛʫʣʷʨʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʥʘʩʘʜʞʝʥʴ ʜʣʷ 

ʚʯʘʩʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʧʨʦʙʣʝʤ ʪʘ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʟʘʭʦʜʽʚ. ʅʘʧʨʠʢʣʘʜ, 

ʜʦʚʛʦʪʨʠʚʘʣʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʃʠʪʚʽ ʧʦʢʘʟʘʣʦ, ʱʦ ʧʨʦʨʽʜʞʫʚʘʥʥʷ ʟʥʘʯʥʦ ʧʦʢʨʘʱʫʻ 

ʨʽʩʪ ʜʝʨʝʚ ʚ ʜʽʘʤʝʪʨʽ, ʚʦʜʥʦʯʘʩ ʟʤʝʥʰʫʶʯʠ ʢʦʥʢʫʨʝʥʮʽʶ ʤʽʞ ʜʝʨʝʚʘʤʠ ʟʘ 

ʨʝʩʫʨʩʠ [8]. ɰʭʥʻ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʩʚʽʪʣʶʻ, ʷʢ ʨʽʟʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʨʽʜʞʫʚʘʥʥʷ 

ʚʧʣʠʚʘʻ ʥʘ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʩʪʫ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ, ʦʩʦʙʣʠʚʦ ʚ ʛʫʩʪʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ. 

ɻʨʠʛʦʨ'ʻʚʘ ʪʘ ʽʥʰʽ [9] ʫ ʩʚʦʾʡ ʥʘʫʢʦʚʽʡ ʧʨʘʮʽ ʟʘʟʥʘʯʠʣʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ 

ʢʦʤʧʣʝʢʩʫ ʟʘʭʦʜʽʚ ʟ ʧʨʦʨʽʜʞʫʚʘʥʥʷʤ ʥʘʩʘʜʞʝʥʴ ʩʦʩʥʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ. ʋ ʨʦʙʦʪʽ 

ʟʘʟʥʘʯʝʥʦ, ʱʦ ʢʦʤʙʽʥʦʚʘʥʝ ʧʨʦʨʽʜʞʫʚʘʥʥʷ ʪʘ ʚʥʝʩʝʥʥʷ ʜʦʙʨʠʚ ʤʦʞʝ ʧʦʢʨʘʱʠʪʠ 

ʷʢʽʩʪʴ ʜʝʨʝʚʠʥʠ ʪʘ ʚʨʦʞʘʡʥʽʩʪʴ ʧʦʨʽʚʥʷʥʦ ʟʽ ʟʚʠʯʘʡʥʠʤʠ ʤʝʪʦʜʘʤʠ. ʆʩʦʙʣʠʚʝ 

ʥʘʫʢʦʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʘʥʘʣʽʟ ʟʤʽʥʠ ʢʣʘʩʽʚ ʜʽʘʤʝʪʨʘ ʜʝʨʝʚʘ ʧʽʜ ʯʘʩ ʨʦʩʪʫ ʽ ʧʽʩʣʷ 

ʧʨʦʨʽʜʞʫʚʘʥʥʷ [9]. 

ɿʘʛʫʱʝʥʽ ʩʦʩʥʦʚʽ ʥʘʩʘʜʞʝʥʥʷ ʚ ʇʦʣʽʩʴʢʦʤʫ ʧʨʠʨʦʜʥʦʤʫ ʟʘʧʦʚʽʜʥʠʢʫ ʻ 

ʚʘʞʣʠʚʠʤ ʦʙ'ʻʢʪʦʤ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ, ʦʩʢʽʣʴʢʠ ʚʽʜʩʫʪʥʽʩʪʴ ʜʦʛʣʷʜʫ ʩʪʚʦʨʶʻ 

ʧʨʠʨʦʜʥʽ ʫʤʦʚʠ ʜʣʷ ʚʠʚʯʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʩʫʢʮʝʩʽʡ ʽ ʘʜʘʧʪʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʆʜʥʘʢ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʣʽʩʽʚ 

ʚʘʨʪʦ ʨʦʟʛʣʷʜʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʧʦʤʽʨʥʦʛʦ ʚʪʨʫʯʘʥʥʷ ʫ ʚʠʛʣʷʜʽ ʚʠʙʽʨʢʦʚʠʭ 

ʩʘʥʽʪʘʨʥʠʭ ʨʫʙʦʢ ʘʙʦ ʽʥʰʠʭ ʣʽʩʽʚʥʠʯʠʭ ʟʘʭʦʜʽʚ. 

ɺʠʩʥʦʚʢʠ. ɿʘʛʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʧʨʠʨʦʜʥʦʛʦ ʚʽʜʧʘʜʘʥʥʷ ʩʦʩʥʦʚʠʭ 

ʜʝʨʝʚ ʥʘ ʚʦʩʴʤʠ ʧʨʦʙʥʠʭ ʧʣʦʱʘʭ ʧʦʢʘʟʫʶʪʴ ʟʥʘʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʚʽʜʧʘʜʘʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʽʢʫ ʪʘ ʫʤʦʚ ʟʨʦʩʪʘʥʥʷ. 

ʅʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ 1 ʙʽʣʴʰʽʩʪʴ ʚʽʜʧʘʣʠʭ ʜʝʨʝʚ (71,7%) ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ ʚʽʮʽ         

56 ʨʦʢʽʚ, ʧʨʠ ʮʴʦʤʫ ʩʝʨʝʜʥʽʡ ʱʦʨʽʯʥʠʡ ʚʽʜʧʘʜ ʩʪʘʥʦʚʠʚ 1,9%. ʅʘʡʙʽʣʴʰʝ ʜʝʨʝʚ 
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ʚʽʜʧʘʜʘʣʦ ʫ ʚʽʮʽ 46-52 ʨʦʢʠ. ʅʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ 2 ʙʽʣʴʰʽʩʪʴ ʚʽʜʧʘʣʠʭ ʜʝʨʝʚ (91,3%) 

ʩʧʦʩʪʝʨʽʛʘʣʠ ʫ ʚʽʮʽ 62 ʨʦʢʽʚ, ʯʘʩʪʢʘ ʚʽʜʧʘʣʠʭ ʜʝʨʝʚ ʩʪʘʥʦʚʠʣʘ 91,3%, ʱʦ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʟʥʘʯʥʫ ʚʪʨʘʪʫ ʜʝʨʝʚʥʦʾ ʤʘʩʠ ʚ ʟʨʽʣʦʤʫ ʚʽʮʽ. ʅʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ 3 ʥʘʡʙʽʣʴʰʠʡ 

ʱʦʨʽʯʥʠʡ ʚʽʜʧʘʜ ʩʦʩʥʦʚʠʭ ʜʝʨʝʚ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ ʚʽʮʽ 45 ʨʦʢʽʚ ʽ ʩʪʘʥʦʚʠʚ 1,4%.          

ɿʘ ʚʝʩʴ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʧʘʣʦ ʙʣʠʟʴʢʦ 40% ʜʝʨʝʚ, ʧʨʠʯʦʤʫ ʥʘʡʙʽʣʴʰʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʧʘʜʘʥʥʷ ʙʫʣʘ ʜʦ 45 ʨʦʢʽʚ. ʅʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ 4 ʟʘ 2023 ʨʽʢ ʚʽʜʧʘʣʦ 

14 ʚʜ̔ʩʪʘʣʠʭ ʚ ʨʦʩʪʽ ʜʝʨʝʚ, 11 ʜʝʨʝʚ ʚʠʩʦʭʣʦ. ɺʠʩʦʢʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʧʘʜʫ 

ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʫ ʚʽʮʽ 38-45 ʨʦʢʽʚ (7,5% ʱʦʨʽʯʥʦ), ʟ ʜʨʫʛʦʶ ʭʚʠʣʝʶ ʫ ʚʽʮʽ                 

58-62 ʨʦʢʽʚ, ʧʽʩʣʷ ʯʦʛʦ ʚʦʥʘ ʟʤʝʥʰʠʣʘʩʷ ʚʪʨʠʯʽ. ʅʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ 5 ʥʘʡʙʽʣʴʰʠʡ 

ʚʽʜʩʦʪʦʢ ʚʽʜʧʘʜʘʥʥʷ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ ʚʽʮʽ 40-60 ʨʦʢʽʚ. ʇʽʩʣʷ 60 ʨʦʢʽʚ ʚʽʜʧʘʜʘʥʥʷ 

ʩʪʘʣʦ ʥʝʟʥʘʯʥʠʤ, ʘ ʜʽʘʧʘʟʦʥ ʜʽʘʤʝʪʨʽʚ ʜʝʨʝʚ ʟʥʘʯʥʦ ʟʙʽʣʴʰʠʚʩʷ. ʅʘ ʧʨʦʙʥʽʡ 

ʧʣʦʱʽ 6 ̔ ʥʪʝʥʩʠʚʥʠʡ ʚʽʜʧʘʜ (53,4%) ʚʽʜʙʫʚʩʷ ʥʘ ʩʭʠʣʘʭ ʫ ʚʽʮʽ 55 ʨʦʢʽʚ, ʧʨʠʯʦʤʫ 

ʜʝʨʝʚʘ ʥʘ ʧʽʜʚʠʱʝʥʠʭ ʜʽʣʷʥʢʘʭ ʟʘʣʠʰʠʣʠʩʷ ʤʝʥʰʠʤʠ ʟʘ ʨʦʟʤʽʨʦʤ. ʅʘ ʧʨʦʙʥʽʡ 

ʧʣʦʱʽ 7 ʥʠʟʴʢʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʧʘʜʘʥʥʷ ʜʦ 50 ʨʦʢʽʚ ʧʦʷʩʥʶʻʪʴʩʷ ʧʨʦʚʝʜʝʥʥ̫ ʤ 

ʨʫʙʦʢ ʜʦʛʣʷʜʫ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚʽʜʧʘʜ ʜʝʱʦ ʟʨʽʩ, ʟʦʢʨʝʤʘ ʫ 2023 ʨʦʮʽ ʚʽʜʧʘʣʦ               

6 ʩʫʭʦʩʪʽʡʥʠʭ ʜʝʨʝʚ. ʅʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ 7ʘ ʧʨʠʨʦʜʥʝ ʚʽʜʧʘʜʘʥʥʷ ʩʦʩʥʠ 

ʥʝʨʽʚʥʦʤʽʨʥʝ ʧʦ ʧʣʦʱʽ. ɹʽʣʴʰʘ ʧʦʣʦʚʠʥʘ ʜʝʨʝʚ ʥʘ ʧʨʦʙʥʠʭ ʧʣʦʱʘʭ ʚʽʜʥʦʩʷʪʴʩʷ 

ʜʦ ʢʘʪʝʛʦʨʽʾ ʧʘʥʫʶʯʠʭ, ʚʽʜʩʦʪʦʢ ʚʽʜʩʪʘʣʠʭ ʚ ʨʦʩʪʽ ʜʝʨʝʚ ʜʫʞʝ ʥʠʟʴʢʠʡ. 

ʆʪʞʝ, ʧʨʠʨʦʜʥʝ ʚʽʜʧʘʜʘʥʥʷ ʩʦʩʥʠ ʥʝʨʽʚʥʦʤʽʨʥʝ, ʽ ʚʦʥʦ ʚʘʨʽʶʻʪʴʩʷ ʟʘʣʝʞʥʦ 

ʚʽʜ ʚʽʢʫ, ʝʢʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʘʭʦʜʽʚ. 
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FORMATION AND DEVELOPMENT OF PINE PLANTATIONS IN THICKENED PINE 

CULTURES GROWING WITHOUT CARE IN THE POLISSYA NATURE RESERVE  
 

Abstract. The article analyzes the intensity of pine tree decline depending on the age and type 

of forest, the formation and development of pine plantations in thickened pine cultures growing 

without care in the Polissya Nature Reserve.  

The analysis of the natural decline of pine trees in eight test plots demonstrated significant 

variations in the intensity of this process due to different age characteristics of stands and specific 

growth conditions. In the course of the research, it was found that with increasing age, there is a 

tendency to increase the range of distribution of trees by thickness and height in all test plots. The 

number of stunted trees is naturally decreasing in all the test plots, but their loss occurs at different 

rates depending on the forest type. The largest number of stunted trees is observed on the trial plots 
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in dry forest types, and the smallest number of stunted trees is observed on the plots No. 7, 7a (block 

30, forest type B2, B3). 

It has been established that growing pine plantations without felling for forest maintenance 

causes significant losses to the state forestry in the form of loss of current wood growth and shortage 

of forest products for the needs of the national economy, prolongation of the terms of growing 

technically ripe wood. The accumulation of dead wood and fallen trees increases the level of fire 

safety and complicates the extinguishing of forest fires. 

It has been proved that timely thinning felling contributes to the uniform distribution of the 

main species over the area, increase in growth and, accordingly, the volume of wood and reduction 

of the terms of growing technically ripe wood. 

The formation and development of pine plantations in thickened cultures that grew without care 

in the Polissia Nature Reserve is a complex and multifactorial process. The main characteristics of 

such plantations are high tree density, lack of adequate care (maintenance felling and sanitary 

felling) and the influence of natural factors on the development of stands. 

In the natural conditions of the Polissia Reserve, where economic measures are rarely applied, 

dense pine plantations can have both positive and negative environmental consequences: increase in 

biodiversity: natural dynamics without human intervention allows the formation of diverse 

ecosystems, where individual specimens can create microenvironments for different species of flora 

and fauna; vulnerability to fire: dense forests with a high number of dead trees have an increased 

risk of forest fires, especially in the context of climate change and rising temperatures. 

Key words: pine cultures, condition categories, dynamics of tree mortality, thinning.  
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ɺ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʧʦʪʦʯʥʠʡ ʩʪʘʥ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʚʠʨʦʱʫʚʘʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ʚ 

ʋʢʨʘʾʥʽ. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʚʠʨʦʱʫʚʘʥʥʷ ʘʛʨʦʪʝʭʥʽʢʠ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ʥʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ 

ʧʣʘʥʪʘʮʽʷʭ ʽ ʟʙʽʨ ʜʠʢʦʨʦʩʣʠʭ ʨʦʩʣʠʥ. ʆʢʨʝʤʘ ʫʚʘʛʘ ʧʨʠʜʽʣʝʥʘ ʚʠʨʦʙʥʠʮʪʚʫ ʨʦʩʣʠʥʥʠʭ ʯʘʾʚ ʽ 

ʣʽʢʘʨʩʴʢʠʭ ʟʘʩʦʙʽʚ. ɺʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʧʨʦʙʣʝʤʠ, ʟ ʷʢʠʤʠ ʩʪʠʢʘʻʪʴʩʷ ʛʘʣʫʟʴ, ʘ ʪʘʢʦʞ 

ʧʝʨʩʧʝʢʪʠʚʠ ʾʾ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʪʘʥ ʚʠʨʦʙʥʠʮʪʚʘ ʣʽʢʘʨʩʴʢʦʾ ʨʦʩʣʠʥʥʦʾ 

ʩʠʨʦʚʠʥʠ ʚ ʋʢʨʘʾʥʽ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʽʪʦʨʽʟʥʦʤʘʥʽʪʪʷ ʬʣʦʨʠ 

ʫ ʥʘʰʽʡ ʢʨʘʾʥʽ ʜʣʷ ʤʝʜʠʯʥʠʭ ʮʽʣʝʡ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʚʠʱʠʭ ʫ ʩʚʽʪʽ. ʅʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʣʽʢʘʨʩʴʢʠʤʠ 

ʨʦʩʣʠʥʘʤʠ ʻ ʚʘʣʝʨʽʘʥʘ, ʰʠʧʰʠʥʘ, ʬʽʘʣʢʘ ʪʨʠʢʦʣʽʨʥʘ, ʰʘʚʣʽʷ, ʢʫʣʴʙʘʙʘ, ʤʘʪʝʨʠʥʢʘ ʟʚʠʯʘʡʥʘ, 

ʙʘʨʚʽʥʦʢ ʤʘʣʠʡ, ʩʫʥʠʮʷ ʣʽʩʦʚʘ, ʨʦʤʘʰʢʘ ʪʘ ʽʥ. ʉʧʨʠʷʪʣʠʚʠʤʠ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʟʙʠʨʘʥʥʷ 

ʣʽʢʘʨʩʴʢʦʾ ʩʠʨʦʚʠʥʠ ʻ ʟʦʥʠ: ʂʘʨʧʘʪʠ, ʃʽʩʦʩʪʝʧ, ʇʦʣʽʩʩʷ, ʥʝʩʧʨʠʷʪʣʠʚʦʶ ð ʟʦʥʘ ʉʪʝʧʫ. 

ɿʘʮʽʢʘʚʣʝʥʥʷ ʪʨʘʚʦʣʽʢʫʚʘʥʥʷʤ ʫ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ ʜʝʜʘʣʽ ʙʽʣʴʰʝ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʫ ʢʨʘʾʥʘʭ 

ɸʤʝʨʠʢʠ ʪʘ ɭʚʨʦʧʠ. ʎʷ ʪʝʥʜʝʥʮʽʷ ʻ ʥʘʩʣʽʜʢʦʤ ʧʦʛʽʨʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʫ ʩʚʽʪʽ, ʱʦ 

ʟʫʤʦʚʠʣʦ ʟʨʦʩʪʘʥʥʷ ʧʦʧʫʣʷʨʥʦʩʪʽ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʣʽʢʫʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʥʘʪʫʨʘʣʴʥʠʭ ʟʘʩʦʙʽʚ, ʧʝʨʝʜʫʩʽʤ ʪʨʘʚ. ʋ ʨʦʙʦʪʽ ʥʘ ʦʩʥʦʚʽ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʘʥʠʭ ʪʘ ʚʣʘʩʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʟôʷʩʦʚʘʥʦ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʪʨʘʚ. ɺʽʜʦʤʦ, ʱʦ ʚʩʽ 

ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʥʦʨʤʘʣʴʥʦʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʤʫ, 

ʥʘʜʭʦʜʷʪʴ ʧʝʨʝʚʘʞʥʦ ʟ ʾʞʝʶ, ʣʽʢʘʨʩʴʢʠʤʠ ʪʨʘʚʘʤʠ ʽ ʟʘʩʚʦʶʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʾʭ 

ʙʽʦʪʨʘʥʩʬʦʨʤʘʮʽʾ, ʧʝʨʝʪʨʘʚʣʶʚʘʥʥʷ ʪʘ ʚʩʤʦʢʪʫʚʘʥʥʷ. ʇʝʨʝʪʚʦʨʶʶʯʠʩʴ ʫ ʧʨʦʮʝʩʘʭ 

ʤʝʪʘʙʦʣʽʟʤʫ ʥʘ ʩʪʨʫʢʪʫʨʥʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʝʣʝʤʝʥʪʠ ʢʣʽʪʠʥ ʦʨʛʘʥʽʟʤʫ, ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ 

ʨʝʯʦʚʠʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʡʦʛʦ ʬʽʟʠʯʥʫ ʪʘ ʨʦʟʫʤʦʚʫ ʚʠʪʨʠʚʘʣʽʩʪʴ, ʚʠʟʥʘʯʘʶʪʴ ʩʪʘʥ ʟʜʦʨʦʚôʷ 

ʪʘ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʣʽʢʘʨʩʴʢʽ ʨʦʩʣʠʥʠ, ʜʠʥʘʤʽʢʘ ʚʠʨʦʙʥʠʮʪʚʘ, ʦʙʩʷʛʠ ʚʠʨʦʱʫʚʘʥʥʷ, ʨʠʥʦʢ, 

ʨʦʩʣʠʥʥʘ ʩʠʨʦʚʠʥʘ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ ʪʘ ʘʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ɺʠʨʦʱʫʚʘʥʥʷ 

ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ʚ ʋʢʨʘʾʥʽ ʟʽʰʪʦʚʭʫʻʪʴʩʷ ʟ ʥʠʟʢʦʶ ʧʨʦʙʣʝʤ, ʷʢʽ ʦʙʤʝʞʫʶʪʴ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʛʘʣʫʟʽ. ʆʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʨʦʙʣʝʤ ʻ ʥʝʜʦʩʪʘʪʥʻ ʬʽʥʘʥʩʫʚʘʥʥʷ ʽ 

ʚʽʜʩʫʪʥʽʩʪʴ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʜʣʷ ʦʙʨʦʙʢʠ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. ʅʠʟʴʢʠʡ ʨʽʚʝʥʴ 

ʽʥʚʝʩʪʠʮʽʡ ʫ ʮʶ ʛʘʣʫʟʴ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʬʝʨʤʝʨʠ ʥʝ ʤʦʞʫʪʴ ʩʦʙʽ 
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ʜʦʟʚʦʣʠʪʠ ʢʫʧʽʚʣʶ ʩʫʯʘʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʙ ʜʦʟʚʦʣʠʣʦ ʧʽʜʚʠʱʠʪʠ 

ʚʨʦʞʘʡʥʽʩʪʴ ʪʘ ʷʢʽʩʪʴ ʣʽʢʘʨʩʴʢʦʾ ʩʠʨʦʚʠʥʠ. ɹʽʣʴʰʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʟʘʩʪʘʨʽʣʽ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʢʽʥʮʝʚʠʡ ʧʨʦʜʫʢʪ. 

ʑʝ ʦʜʥʠʤ ʚʘʞʣʠʚʠʤ ʯʠʥʥʠʢʦʤ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ ʫ ʛʘʣʫʟʽ 

ʚʠʨʦʱʫʚʘʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ. ɺʠʱʘ ʦʩʚʽʪʘ ʚ ʋʢʨʘʾʥʽ ʥʝʜʦʩʪʘʪʥʴʦ ʛʦʪʫʻ 

ʬʘʭʽʚʮʽʚ ʜʣʷ ʨʦʙʦʪʠ ʫ ʮʽʡ ʩʧʝʮʠʬʽʯʥʽʡ ʛʘʣʫʟʽ. ɺʽʜʩʫʪʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʫʩʢʣʘʜʥʶʻ ʧʨʦʮʝʩ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʠʨʦʱʫʚʘʥʥʷ, ʟʙʦʨʫ 

ʪʘ ʦʙʨʦʙʢʠ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ. ʋ ʙʘʛʘʪʴʦʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ ʪʘʢʦʞ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʝʩʧʨʠʷʪʣʠʚʽ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʫʨʦʞʘʡʥʽʩʪʴ ʽ 

ʷʢʽʩʪʴ ʣʽʢʘʨʩʴʢʦʾ ʩʠʨʦʚʠʥʠ. ʗʢ ʥʘʧʨʠʢʣʘʜ, ʧʦʩʫʭʠ ʚ ʧʽʚʜʝʥʥʠʭ ʨʝʛʽʦʥʘʭ ʢʨʘʾʥʠ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘʢʠʭ ʢʫʣʴʪʫʨ, ʷʢ ʣʘʚʘʥʜʘ ʽ ʨʦʟʪʦʨʦʧʰʘ.  

ʋ ʪʘʢʠʭ ʫʤʦʚʘʭ ʘʛʨʦʪʝʭʥʽʢʘ ʚʠʨʦʱʫʚʘʥʥʷ ʮʠʭ ʨʦʩʣʠʥ ʚʠʤʘʛʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ ʟʨʦʰʝʥʥʷ ʪʘ ʽʥʰʠʭ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʨʽʰʝʥʴ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ 

ʟʥʘʯʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʽʥʚʝʩʪʠʮʽʡ.  ʌʘʭʽʚʮʽ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʙʘʞʘʥʥʷ ʚʠʨʦʱʫʚʘʪʠ 

ʣʽʢʘʨʩʴʢʽ ʨʦʩʣʠʥʠ ʚʠʥʠʢʘʻ ʥʠʥʽ ʚ ʙʘʛʘʪʴʦʭ ʬʝʨʤʝʨʽʚ ʪʘ ʟʘʛʦʪʽʚʝʣʴʥʠʢʽʚ. ʆʜʥʘʢ, 

ʢʦʣʠ ʚʦʥʠ ʜʽʟʥʘʶʪʴʩʷ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʽʥʚʝʩʪʫʚʘʥʥʷ ʚ ʷʢʽʩʥʝ ʥʘʩʽʥʥʷ, ʩʧʝʮʽʘʣʴʥʫ 

ʪʝʭʥʽʢʫ ʪʘ ʧʨʠʤʽʱʝʥʥʷ ʜʣʷ ʩʫʰʽʥʥʷ, ʧʨʦ ʩʢʣʘʜʥʫ ʪʝʭʥʦʣʦʛʽʶ ʟʙʦʨʫ ʪʘ ʨʫʯʥʫ 

ʧʨʘʮʶ ʫ ʚʠʨʦʱʫʚʘʥʥʽ ʨʦʩʣʠʥ, ʧʨʦ ʥʝʧʨʦʛʥʦʟʦʚʘʥʽ ʪʘ ʥʝʩʪʘʙʽʣʴʥʽ ʮʽʥʠ ʥʘ 

ʩʠʨʦʚʠʥʫ, ʙʽʣʴʰʽʩʪʴ ʚʽʜʤʦʚʣʷʻʪʴʩʷ ʚʽʜ ʮʽʻʾ ʽʜʝʾ. 

ʃʽʢʘʨʩʴʢʽ ʨʦʩʣʠʥʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʩʫʯʘʩʥʦʾ ʋʢʨʘʾʥʠ ʟ 

ʜʘʚʥʽʭ ʯʘʩʽʚ. ʅʘʧʨʠʢʣʘʜ, ʫ ʯʘʩʠ ʂʠʾʚʩʴʢʦʾ ʈʫʩʽ ʪʨʘʚʥʠʢʠ ʪʘ ʟʥʘʭʘʨʽ ʰʠʨʦʢʦ 

ʟʘʩʪʦʩʦʚʫʚʘʣʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʨʦʩʣʠʥʠ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʭʚʦʨʦʙ. ɿʦʢʨʝʤʘ, ʰʘʚʣʽʷ, 

ʟʚʽʨʦʙʽʡ, ʤ'ʷʪʘ ʽ ʨʦʤʘʰʢʘ ʙʫʣʠ ʧʦʧʫʣʷʨʥʠʤʠ ʯʝʨʝʟ ʾʭʥʽ ʘʥʪʠʩʝʧʪʠʯʥʽ ʡ 

ʧʨʦʪʠʟʘʧʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʃʽʢʘʨʩʴʢʽ ʨʦʩʣʠʥʠ ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚ 

ʢʦʟʘʮʴʢʽʡ ʤʝʜʠʮʠʥʽ. ɺʦʥʠ ʙʫʣʠ ʚʘʞʣʠʚʦʶ ʩʢʣʘʜʦʚʦʶ ʫ ʣʽʢʫʚʘʥʥʽ ʨʘʥ ʧʽʜ ʯʘʩ 

ʙʦʡʦʚʠʭ ʜʽʡ ʽ ʫ ʧʦʚʩʷʢʜʝʥʥʽʡ ʧʨʦʬʽʣʘʢʪʠʮʽ ʭʚʦʨʦʙ. ʋ ʂʘʨʧʘʪʘʭ, ʟʦʢʨʝʤʘ, 

ʩʬʦʨʤʫʚʘʣʠʩʴ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ, ʪʘʢʠʭ ʷʢ 

ʘʨʥʽʢʘ, ʚʘʣʝʨʽʘʥʘ ʪʘ ʤʝʣʽʩʘ, ʧʨʦʪʝ ʯʝʨʝʟ ʩʢʣʘʜʥʠʡ ʨʝʣʴʻʬ ʪʘ ʦʙʤʝʞʝʥʫ 

ʜʦʩʪʫʧʥʽʩʪʴ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʤʽʩʮʝʚʽ ʬʝʨʤʝʨʠ ʩʪʠʢʘʶʪʴʩʷ ʟ ʪʨʫʜʥʦʱʘʤʠ ʚ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʪʘ ʧʝʨʝʨʦʙʮʽ ʧʨʦʜʫʢʮʽʾ. ʎʝ ʦʙʤʝʞʫʻ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʨʦʟʰʠʨʝʥʥʷ ʤʘʩʰʪʘʙʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʟʙʫʪʫ ʩʠʨʦʚʠʥʠ. ʆʩʪʘʥʥʽ ʜʚʘ ʜʝʩʷʪʠʣʽʪʪʷ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʥʘʯʥʠʤ ʩʢʦʨʦʯʝʥʥʷʤ ʧʣʦʱ ʧʦʩʽʚʽʚ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ʚ 

ʋʢʨʘʾʥʽ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʣʦ ʥʘ ʛʘʣʫʟʴ. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʟʙʽʣʴʰʠʣʦʩʴ 

ʚʠʨʦʙʥʠʮʪʚʦ ʝʬʽʨʥʠʭ ʦʣʽʡ, ʭʦʯʘ ʷʢʽʩʪʴ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʭʘʨʯʦʚʠʭ ʧʨʦʜʫʢʪʽʚ, 

ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ, ʟʥʘʯʥʦ ʟʥʠʟʠʣʘʩʷ. ʂʨʽʤ ʪʦʛʦ, ʮʽʥʠ ʥʘ 

ʩʠʨʦʚʠʥʫ ʻ ʜʦʩʠʪʴ ʥʝʩʪʘʙʽʣʴʥʠʤʠ, ʱʦ ʨʦʙʠʪʴ ʮʶ ʛʘʣʫʟʴ ʨʠʟʠʢʦʚʘʥʦʶ ʜʣʷ ʜʨʽʙʥʠʭ 

ʽ ʩʝʨʝʜʥʽʭ ʚʠʨʦʙʥʠʢʽʚ. ʅʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʨʠʥʢʫ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ 

ʦʙʫʤʦʚʣʝʥʘ ʟʥʘʯʥʠʤ ʧʦʧʠʪʦʤ ʷʢ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ, ʪʘʢ ʽ ʥʘ ʟʦʚʥʽʰʥʴʦʤʫ ʨʠʥʢʘʭ. 

ʇʨʦʪʝ ʛʘʣʫʟʴ ʚʩʝ ʱʝ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦ ʨʦʟʚʠʥʝʥʦʶ ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ 
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ʝʬʝʢʪʠʚʥʠʭ ʜʝʨʞʘʚʥʠʭ ʧʨʦʛʨʘʤ ʧʽʜʪʨʠʤʢʠ, ʩʣʘʙʢʠʡ ʨʽʚʝʥʴ ʦʨʛʘʥʽʟʘʮʽʾ ʬʝʨʤʝʨʽʚ 

ʪʘ ʟʘʛʦʪʽʚʝʣʴʥʠʢʽʚ, ʘ ʪʘʢʦʞ ʥʝʜʦʩʪʘʪʥʶ ʫʚʘʛʫ ʜʦ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ 

ʚʠʨʦʙʥʠʮʪʚʽ ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʠʢʣʠʢʠ, ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʤʦʞʫʪʴ ʩʪʘʪʠ ʚʘʞʣʠʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʣʽʢʘʨʩʴʢʠʭ 

ʨʦʩʣʠʥ ʚ ʋʢʨʘʾʥʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʟʙʦʨʫ ʪʘ 

ʦʙʨʦʙʢʠ ʩʠʨʦʚʠʥʠ ʜʦʟʚʦʣʠʪʴ ʟʥʘʯʥʦ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʨʫʯʥʫ ʧʨʘʮʶ ʽ 

ʧʽʜʚʠʱʠʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʙʽʦʪʝʭʥʦʣʦʛʽʡ ʫ ʚʠʨʦʱʫʚʘʥʥʽ 

ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ʜʦʟʚʦʣʷʻ ʥʝ ʣʠʰʝ ʧʽʜʚʠʱʠʪʠ ʚʨʦʞʘʡʥʽʩʪʴ, ʘʣʝ ʡ ʧʦʢʨʘʱʠʪʠ 

ʷʢʽʩʪʴ ʩʠʨʦʚʠʥʠ ʟʘʚʜʷʢʠ ʨʝʛʫʣʶʚʘʥʥʶ ʚʤʽʩʪʫ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. 

ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʽʜʨʦʧʦʥʥʠʭ 

ʩʠʩʪʝʤ ʚʠʨʦʱʫʚʘʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ, ʱʦ ʜʦʟʚʦʣʷʻ ʩʫʪʪʻʚʦ ʩʢʦʨʦʪʠʪʠ ʚʧʣʠʚ 

ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ. ɻʽʜʨʦʧʦʥʽʢʘ ʜʦʟʚʦʣʷʻ ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʩʽ 

ʘʩʧʝʢʪʠ ʨʦʟʚʠʪʢʫ ʨʦʩʣʠʥ, ʚʢʣʶʯʘʶʯʠ ʨʽʚʝʥʴ ʦʩʚʽʪʣʝʥʥʷ, ʚʦʣʦʛʽʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʫ 

ʪʘ ʩʢʣʘʜ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʩʝʨʝʜʦʚʠʱʽ ʜʣʷ ʨʦʩʪʫ. ɿʘʚʜʷʢʠ ʪʘʢʠʤ ʩʠʩʪʝʤʘʤ 

ʤʦʞʥʘ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʘʙʽʣʴʥʦ ʚʠʩʦʢʫ ʷʢʽʩʪʴ ʩʠʨʦʚʠʥʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʟʦʚʥʽʰʥʽʭ 

ʬʘʢʪʦʨʽʚ. ʂʨʽʤ ʪʦʛʦ, ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʩʫʰʽʥʥʷ ʪʘ ʟʙʝʨʽʛʘʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ 

ʜʘʶʪʴ ʟʤʦʛʫ ʟʙʝʨʝʛʪʠ ʙʽʣʴʰʝ ʢʦʨʠʩʥʠʭ ʨʝʯʦʚʠʥ ʫ ʩʠʨʦʚʠʥʽ. ɿʦʢʨʝʤʘ, ʪʝʭʥʦʣʦʛʽʾ 

ʩʫʙʣʽʤʘʮʽʡʥʦʛʦ ʩʫʰʽʥʥʷ ʜʦʟʚʦʣʷʶʪʴ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʪʨʘʪʠ ʝʬʽʨʥʠʭ ʦʣʽʡ, ʱʦ ʻ 

ʦʩʥʦʚʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʙʘʛʘʪʴʦʭ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ. ʎʝ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʫʻ 

ʮʽʥʥʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ ʪʘ ʟʦʚʥʽʰʥʴʦʤʫ ʨʠʥʢʘʭ. ʋʢʨʘʾʥʘ ʤʘʻ 

ʚʝʣʠʢʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʝʢʩʧʦʨʪʫ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ, ʟʚʘʞʘʶʯʠ ʥʘ ʙʘʛʘʪʽ ʧʨʠʨʦʜʥʽ 

ʨʝʩʫʨʩʠ ʪʘ ʚʝʣʠʢʠʡ ʚʠʙʽʨ ʢʫʣʴʪʫʨ. ʅʘʰʘ ʜʝʨʞʘʚʘ ʚʞʝ ʻ ʦʜʥʠʤ ʽʟ ʧʨʦʚʽʜʥʠʭ 

ʝʢʩʧʦʨʪʝʨʽʚ ʢʦʨʽʘʥʜʨʫ, ʨʦʤʘʰʢʠ ʣʽʢʘʨʩʴʢʦʾ ʪʘ ʤ'ʷʪʠ. ɭʚʨʦʧʝʡʩʴʢʠʡ ʨʠʥʦʢ 

ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʻ ʯʝʨʝʟ ʧʽʜʚʠʱʝʥʠʡ ʽʥʪʝʨʝʩ ʜʦ ʥʘʪʫʨʘʣʴʥʠʭ ʽ 

ʦʨʛʘʥʽʯʥʠʭ ʧʨʦʜʫʢʪʽʚ. ʂʨʘʾʥʠ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʘʢʪʠʚʥʦ ʟʘʢʫʧʦʚʫʶʪʴ 

ʣʽʢʘʨʩʴʢʽ ʨʦʩʣʠʥʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, 

ʢʦʩʤʝʪʦʣʦʛʽʾ ʪʘ ʭʘʨʯʦʚʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ.  

ʆʢʨʽʤ ʪʦʛʦ, ʋʢʨʘʾʥʘ ʤʘʻ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʨʦʟʰʠʨʝʥʥʷ ʝʢʩʧʦʨʪʫ ʜʦ ʢʨʘʾʥ ɸʟʽʾ, 

ʟʦʢʨʝʤʘ ʜʦ ʂʠʪʘʶ ʪʘ ɯʥʜʽʾ, ʜʝ ʽʩʥʫʻ ʚʠʩʦʢʠʡ ʧʦʧʠʪ ʥʘ ʨʦʩʣʠʥʥʽ ʟʘʩʦʙʠ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʪʨʘʜʠʮʽʡʥʽʡ ʤʝʜʠʮʠʥʽ. ʆʜʥʘʢ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ ʝʢʩʧʦʨʪʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʧʠʪʘʥʥʷ ʩʝʨʪʠʬʽʢʘʮʽʾ ʧʨʦʜʫʢʮʽʾ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʤʽʞʥʘʨʦʜʥʠʤ ʩʪʘʥʜʘʨʪʘʤ. ɹʘʛʘʪʦ ʢʨʘʾʥ ʚʠʤʘʛʘʶʪʴ ʥʘʷʚʥʦʩʪʽ 

ʩʝʨʪʠʬʽʢʘʪʽʚ ʦʨʛʘʥʽʯʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʱʦ ʛʘʨʘʥʪʫʶʪʴ ʚʽʜʩʫʪʥʽʩʪʴ ʧʝʩʪʠʮʠʜʽʚ ʪʘ 

ʭʽʤʽʯʥʠʭ ʜʦʙʨʠʚ ʫ ʧʨʦʮʝʩʽ ʚʠʨʦʱʫʚʘʥʥʷ ʩʠʨʦʚʠʥʠ. 

ɿʨʦʩʪʘʶʯʠʡ ʧʦʧʠʪ ʥʘ ʦʨʛʘʥʽʯʥʽ ʧʨʦʜʫʢʪʠ ʫ ʩʚʽʪʽ ʚʽʜʢʨʠʚʘʻ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ 

ʜʣʷ ʫʢʨʘʾʥʩʴʢʠʭ ʚʠʨʦʙʥʠʢʽʚ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ. ɺʠʨʦʱʫʚʘʥʥʷ ʨʦʩʣʠʥ ʟʘ 

ʦʨʛʘʥʽʯʥʠʤʠ ʩʪʘʥʜʘʨʪʘʤʠ ʩʪʘʻ ʚʩʝ ʙʽʣʴʰ ʧʦʧʫʣʷʨʥʠʤ, ʦʩʢʽʣʴʢʠ ʩʧʦʞʠʚʘʯʽ ʚʩʝ 

ʯʘʩʪʽʰʝ ʚʽʜʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʧʨʦʜʫʢʪʘʤ, ʷʢʽ ʥʝ ʤʽʩʪʷʪʴ ʰʪʫʯʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ. 

ɼʣʷ ʋʢʨʘʾʥʠ ʮʝʡ ʥʘʧʨʷʤʦʢ ʤʘʻ ʚʝʣʠʢʽ ʧʝʨʩʧʝʢʪʠʚʠ, ʟʚʘʞʘʶʯʠ ʥʘ ʙʘʛʘʪʽ ʧʨʠʨʦʜʥʽ 
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ʨʝʩʫʨʩʠ ʪʘ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʠʡ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʽʚ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʽʥʰʠʤʠ ʢʨʘʾʥʘʤʠ. 

ʆʨʛʘʥʽʯʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ʥʝ ʪʽʣʴʢʠ ʧʽʜʚʠʱʫʻ ʾʭʥʶ 

ʨʠʥʢʦʚʫ ʚʘʨʪʽʩʪʴ, ʘʣʝ ʡ ʩʧʨʠʷʻ ʟʙʝʨʝʞʝʥʥʶ ʝʢʦʩʠʩʪʝʤ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʙʽʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ ʙʦʨʦʪʴʙʠ ʟʽ ʰʢʽʜʥʠʢʘʤʠ ʪʘ ʥʘʪʫʨʘʣʴʥʠʭ ʜʦʙʨʠʚ ʟʤʝʥʰʫʻ 

ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ɺʦʜʥʦʯʘʩ ʜʣʷ ʧʝʨʝʭʦʜʫ ʥʘ 

ʦʨʛʘʥʽʯʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʥʝʦʙʭʽʜʥʦ ʧʦʜʦʣʘʪʠ ʨʷʜ ʪʨʫʜʥʦʱʽʚ, ʟʦʢʨʝʤʘ ʦʪʨʠʤʘʪʠ 

ʩʝʨʪʠʬʽʢʘʮʽʶ ʪʘ ʥʘʚʯʠʪʠ ʬʝʨʤʝʨʽʚ ʤʝʪʦʜʘʤ ʦʨʛʘʥʽʯʥʦʛʦ ʟʝʤʣʝʨʦʙʩʪʚʘ.  

ɼʣʷ ʨʦʟʚʠʪʢʫ ʚʠʨʦʙʥʠʮʪʚʘ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ʚ ʋʢʨʘʾʥʽ ʚʘʞʣʠʚʦʶ ʻ 

ʜʝʨʞʘʚʥʘ ʧʽʜʪʨʠʤʢʘ. ʎʝ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʩʫʙʩʠʜʽʾ ʥʘ ʧʨʠʜʙʘʥʥʷ ʩʫʯʘʩʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʧʝʨʝʨʦʙʢʠ ʩʠʨʦʚʠʥʠ, ʛʨʘʥʪʠ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ 

ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʪʝʭʥʦʣʦʛʽʡ ʫ ʮʽʡ ʛʘʣʫʟʽ, ʘ ʪʘʢʦʞ ʧʨʦʛʨʘʤʠ ʧʽʜʛʦʪʦʚʢʠ ʩʧʝʮʽʘʣʽʩʪʽʚ 

ʜʣʷ ʨʦʙʦʪʠ ʫ ʩʬʝʨʽ ʣʽʢʘʨʩʴʢʦʛʦ ʨʦʩʣʠʥʥʠʮʪʚʘ. ɼʝʨʞʘʚʥʽ ʧʨʦʛʨʘʤʠ, ʩʧʨʷʤʦʚʘʥʽ 

ʥʘ ʩʪʠʤʫʣʶʚʘʥʥʷ ʝʢʩʧʦʨʪʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʤʦʞʫʪʴ ʜʦʧʦʤʦʛʪʠ ʫʢʨʘʾʥʩʴʢʠʤ 

ʚʠʨʦʙʥʠʢʘʤ ʨʦʟʰʠʨʠʪʠ ʨʠʥʢʠ ʟʙʫʪʫ ʟʘ ʢʦʨʜʦʥʦʤ. 

ʊʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʧʠʪʘʥʥʷ ʟʘʢʦʥʦʜʘʚʯʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ 

ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ. ɺʧʨʦʚʘʜʞʝʥʥʷ ʩʪʘʥʜʘʨʪʽʚ, ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ 

ʤʽʞʥʘʨʦʜʥʠʭ ʨʠʥʢʽʚ, ʜʦʟʚʦʣʠʪʴ ʫʢʨʘʾʥʩʴʢʠʤ ʚʠʨʦʙʥʠʢʘʤ ʢʦʥʢʫʨʫʚʘʪʠ ʟ 

ʽʥʦʟʝʤʥʠʤʠ ʢʦʤʧʘʥʽʷʤʠ ʪʘ ʧʽʜʚʠʱʠʪʴ ʜʦʚʽʨʫ ʜʦ ʫʢʨʘʾʥʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʥʘ 

ʩʚ̔ʪʦʚʦʤʫ ʨʠʥʢʫ.  

ʆʩʥʦʚʥʠʡ ʤʘʪʝʨʽʘʣ ʜʦʩʣʽʜʞʝʥʥʷ. ʉʫʯʘʩʥʠʡ ʨʠʥʦʢ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ʚ 

ʋʢʨʘʾʥʽ ʯʘʩʪʢʦʚʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʟʥʘʥʥʷʭ ʥʘʨʦʜʥʦʾ ʤʝʜʠʮʠʥʠ, ʘʣʝ ʚʞʝ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʝʨʝʜʦʚʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ, ʟʙʦʨʫ ʪʘ ʧʝʨʝʨʦʙʢʠ 

ʩʠʨʦʚʠʥʠ. ʅʘʞʘʣʴ ʚʽʥ ʻ ʥʝʩʪʘʙʽʣʴʥʠʤ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʢʦʣʠʚʘʥʥʷʤʠ ʧʦʧʠʪʫ ʥʘ 

ʚʽʜʧʦʚʽʜʥʫ ʩʠʨʦʚʠʥʫ ʪʘ ʦʙʤʝʞʝʥʦʶ ʪʨʠʚʘʣʽʩʪʶ ʾʾ ʟʙʝʨʽʛʘʥʥʷ. ʗʢ ʚʽʜʟʥʘʯʘʻ 

ɭ. ʊʢʘʯʦʚʘ [5], ʧʦʧʠʪ ʥʘ ʣʽʢʘʨʩʴʢʽ ʨʦʩʣʠʥʠ ʟʘʣʝʞʠʪʴ ʥʝ ʣʠʰʝ ʚʽʜ ʚʠʤʦʛ 

ʚʠʨʦʙʥʠʢʽʚ, ʘʣʝ ʡ ʚʽʜ ʩʪʨʦʢʫ ʧʨʠʜʘʪʥʦʩʪʽ ʩʠʨʦʚʠʥʠ. ʆʩʦʙʣʠʚʽʩʪʶ ʮʴʦʛʦ ʨʠʥʢʫ ʻ 

ʟʘʣʝʞʥʽʩʪʴ ʚʣʘʩʪʠʚʦʩʪʝʡ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ʚʽʜ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ 

ʚ ʥʠʭ ʤʽʩʪʷʪʴʩʷ, ʪʘ ʫʤʦʚ ʾʭ ʚʠʨʦʱʫʚʘʥʥʷ. 

ʅʘ ʤʽʞʥʘʨʦʜʥʽʡ ʘʨʝʥʽ ʣʽʢʘʨʩʴʢʽ ʨʦʩʣʠʥʠ ʟʘʡʤʘʶʪʴ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʚ 

ʩʠʩʪʝʤʘʭ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚ'ʷ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥ. ʅʘʧʨʠʢʣʘʜ, ʫ ʂʠʪʘʾ ʣʽʢʘʨʩʴʢʽ ʨʦʩʣʠʥʠ 

ʻ ʥʝʚʽʜ'ʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʪʨʘʜʠʮʽʡʥʦʾ ʢʠʪʘʡʩʴʢʦʾ ʤʝʜʠʮʠʥʠ, ʘ ʚ ɯʥʜʽʾ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ɸʶʨʚʝʜʠ ʟʘʣʠʰʘʻʪʴʩʷ ʥʘʜʟʚʠʯʘʡʥʦ ʧʦʧʫʣʷʨʥʠʤ ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ. ʋ ʢʨʘʾʥʘʭ 

ɭʚʨʦʧʠ, ʪʘʢʠʭ ʷʢ ʅʽʤʝʯʯʠʥʘ ʪʘ ʌʨʘʥʮʽʷ, ʣʽʢʘʨʩʴʢʽ ʨʦʩʣʠʥʠ ʰʠʨʦʢʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʘʙʦ ʜʦʧʦʚʥʶʶʯʽ ʟʘʩʦʙʠ ʫ ʬʘʨʤʘʮʝʚʪʠʯʥʠʭ 

ʧʨʝʧʘʨʘʪʘʭ. ɺʠʚʯʝʥʥʷ ʮʠʭ ʧʨʘʢʪʠʢ ʤʦʞʝ ʜʘʪʠ ʋʢʨʘʾʥʽ ʢʦʨʠʩʥʽ ʽʜʝʾ ʜʣʷ 

ʧʦʢʨʘʱʝʥʥʷ ʩʚʦʻʾ ʚʠʨʦʙʥʠʯʦʾ ʙʘʟʠ.  

ɹʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʨʝʯʦʚʠʥʠ ʤʘʶʪʴ ʥʝʩʪʘʙʽʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʤʦʞʫʪʴ 

ʰʚʠʜʢʦ ʨʫʡʥʫʚʘʪʠʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʟʦʚʥʽʰʥʽʭ ʯʠʥʥʠʢʽʚ, ʪʘʢʠʭ ʷʢ ʪʝʤʧʝʨʘʪʫʨʘ, 
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ʚʦʣʦʛʽʩʪʴ ʽ ʩʦʥʷʯʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. ʂʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʨʽʟʥʠʭ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ 

ʚʽʜʽʛʨʘʶʪʴ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʫ ʚʠʨʦʱʫʚʘʥʥʽ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ. ʅʘʧʨʠʢʣʘʜ, 

ʩʪʝʧʦʚʽ ʨʝʛʽʦʥʠ ʢʨʘʾʥʠ ʥʘ ʧʽʚʜʥʽ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʩʧʝʢʦʪʥʠʤ ʽ 

ʩʫʭʠʤ ʣʽʪʦʤ, ʩʧʨʠʷʪʣʠʚʽ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘʢʠʭ ʢʫʣʴʪʫʨ, ʷʢ ʨʦʟʪʦʨʦʧʰʘ ʪʘ 

ʣʘʚʘʥʜʘ. ɺʦʜʥʦʯʘʩ ʫ ʂʘʨʧʘʪʘʭ, ʜʝ ʧʝʨʝʚʘʞʘʶʪʴ ʙʽʣʴʰ ʧʦʤʽʨʥʽ ʫʤʦʚʠ ʪʘ ʟʥʘʯʥʘ 

ʢʽʣʴʢʽʩʪʴ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ, ʚʠʨʦʱʫʶʪʴ ʨʦʩʣʠʥʠ ʪʘʢʽ ʷʢ ʚʘʣʝʨʽʘʥʘ ʪʘ ʤʝʣʽʩʘ. 

ʎʽ ʨʝʛʽʦʥʘʣʴʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʠʟʥʘʯʘʶʪʴ ʥʝ ʣʠʰʝ ʚʠʙʽʨ ʨʦʩʣʠʥ, ʘʣʝ ʡ ʤʝʪʦʜʠ 

ʾʭʥʴʦʛʦ ʦʙʨʦʙʽʪʢʫ. ɼʦ ʧʨʠʢʣʘʜʫ, ʜʦʱʽ ʘʙʦ ʥʘʚʽʪʴ ʨʦʩʘ ʤʦʞʫʪʴ ʚʠʤʠʚʘʪʠ ʢʦʨʠʩʥʽ 

ʨʝʯʦʚʠʥʠ ʟ ʥʘʜʟʝʤʥʠʭ ʦʨʛʘʥʽʚ ʨʦʩʣʠʥ, ʱʦ ʟʥʘʯʥʦ ʟʥʠʞʫʻ ʾʭ ʣʽʢʘʨʩʴʢʫ ʮʽʥʥʽʩʪʴ. 

ʏʝʨʝʟ ʮʝ ʥʝʦʙʭʽʜʥʦ ʨʝʪʝʣʴʥʦ ʩʪʝʞʠʪʠ ʟʘ ʜʦʪʨʠʤʘʥʥʷʤ ʩʪʘʥʜʘʨʪʽʚ ʟʙʦʨʫ ʪʘ 

ʦʙʨʦʙʢʠ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ, ʱʦʙ ʟʙʝʨʝʛʪʠ ʾʭʥʽ ʢʦʨʠʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʎʝ ʧʠʪʘʥʥʷ ʻ 

ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʠʤ ʜʣʷ ʬʝʨʤʝʨʽʚ ʪʘ ʟʘʛʦʪʽʚʝʣʴʥʠʢʽʚ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʫ ʨʝʛʽʦʥʘʭ 

ʟ ʥʝʩʪʘʙʽʣʴʥʠʤʠ ʧʦʛʦʜʥʠʤʠ ʫʤʦʚʘʤʠ. ʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʩʫʰʽʥʥʷ ʨʦʩʣʠʥ 

ʜʦʟʚʦʣʷʶʪʴ ʟʙʝʨʽʛʘʪʠ ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʢʦʨʠʩʥʠʭ ʨʝʯʦʚʠʥ ʫ ʩʠʨʦʚʠʥʽ. ɿʦʢʨʝʤʘ, 

ʪʝʭʥʦʣʦʛʽʾ ʚʘʢʫʫʤʥʦʛʦ ʩʫʰʽʥʥʷ ʜʘʶʪʴ ʟʤʦʛʫ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʪʨʘʪʠ ʝʬʽʨʥʠʭ ʦʣʽʡ, 

ʷʢʽ ʻ ʢʣʶʯʦʚʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʫ ʙʘʛʘʪʴʦʭ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥʘʭ. ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʤʦʞʝ ʧʽʜʚʠʱʠʪʠ ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʫʢʨʘʾʥʩʴʢʠʭ ʧʨʦʜʫʢʪʽʚ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ. ʇʝʨʝʨʦʙʢʘ 

ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ʻ ʚʘʞʣʠʚʠʤ ʝʪʘʧʦʤ ʫ ʟʙʝʨʝʞʝʥʥʽ ʾʭʥʽʭ ʢʦʨʠʩʥʠʭ  

ʚʣʘʩʪʠʚʦʩʪʝʡ. ʆʩʥʦʚʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʨʦʙʢʠ ʚʢʣʶʯʘʶʪʴ ʩʫʰʽʥʥʷ, ʧʦʜʨʽʙʥʝʥʥʷ ʪʘ 

ʝʢʩʪʨʘʛʫʚʘʥʥʷ ʘʢʪʠʚʥʠʭ ʨʝʯʦʚʠʥ. ʉʫʰʽʥʥʷ ʤʘʻ ʚʽʜʙʫʚʘʪʠʩʷ ʟʘ ʧʝʚʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʦʣʦʛʦʩʪʽ, ʱʦʙ ʫʥʠʢʥʫʪʠ ʨʫʡʥʫʚʘʥʥʷ ʙʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʠʭ 

ʨʝʯʦʚʠʥ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʚ ʨʦʩʣʠʥʘʭ. ʅʝʜʦʪʨʠʤʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʪʘʥʜʘʨʪʽʚ 

ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʪʨʘʪʠ ʷʢʦʩʪʽ ʩʠʨʦʚʠʥʠ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʟʥʠʞʝʥʥʷ ʾʾ ʚʘʨʪʦʩʪʽ ʥʘ 

ʨʠʥʢʫ.  

ʆʨʛʘʥʽʯʥʝ ʚʠʨʦʱʫʚʘʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ʩʪʘʻ ʜʝʜʘʣʽ ʧʦʧʫʣʷʨʥʽʰʠʤ ʥʘ 

ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ ʯʝʨʝʟ ʟʨʦʩʪʘʶʯʠʡ ʧʦʧʠʪ ʥʘ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʫ ʧʨʦʜʫʢʮʽʶ.                   

ɺ ʋʢʨʘʾʥʽ ʻ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʨʦʟʚʠʪʢʫ ʮʴʦʛʦ ʥʘʧʨʷʤʢʫ, ʟʚʘʞʘʶʯʠ ʥʘ ʙʘʛʘʪʽ ʧʨʠʨʦʜʥʽ 

ʨʝʩʫʨʩʠ ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʽ ʪʝʨʠʪʦʨʽʾ, ʟʦʢʨʝʤʘ ʚ ʂʘʨʧʘʪʩʴʢʦʤʫ ʪʘ ʇʦʣʽʩʴʢʦʤʫ 

ʨʝʛʽʦʥʘʭ. ʆʜʥʘʢ ʜʣʷ ʨʦʟʚʠʪʢʫ ʮʴʦʛʦ ʩʝʛʤʝʥʪʫ ʥʝʦʙʭʽʜʥʽ ʩʝʨʡʦʟʥʽ ʽʥʚʝʩʪʠʮʽʾ ʚ 

ʩʝʨʪʠʬʽʢʘʮʽʶ ʧʨʦʜʫʢʮʽʾ ʪʘ ʚʽʜʧʦʚʽʜʥʽ ʪʝʭʥʦʣʦʛʽʾ. 

ʇʦʧʨʠ ʮʽ ʚʠʢʣʠʢʠ, ʫʢʨʘʾʥʩʴʢʘ ʛʘʣʫʟʴ ʚʠʨʦʙʥʠʮʪʚʘ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ               

ʤʘʻ ʜʝʷʢʽ ʧʦʟʠʪʠʚʥʽ ʪʝʥʜʝʥʮʽʾ. ʅʘʧʨʠʢʣʘʜ, ʟʘ ʜʘʥʠʤʠ ʅ. ʇʨʠʚʝʜʥʶʢ [6], ʽʟ 

ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʩʪʘʥʮʽʾ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ɯʥʩʪʠʪʫʪʫ ʘʛʨʦʝʢʦʣʦʛʽʾ ʪʘ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, ʥʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʢʫʣʴʪʫʨʘʤʠ, ʷʢʽ ʚʠʨʦʱʫʶʪʴ ʚ ʋʢʨʘʾʥʽ, 

ʻ ʨʦʤʘʰʢʘ, ʨʦʟʪʦʨʦʧʰʘ, ʤ'ʷʪʘ, ʝʭʽʥʘʮʝʷ ʧʫʨʧʫʨʦʚʘ, ʰʘʚʣʽʷ, ʢʘʣʝʥʜʫʣʘ ʪʘ ʽʥʰʽ.          

ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʽʩʥʫʚʘʥʥʷ ʩʪʘʣʦʛʦ ʧʦʧʠʪʫ ʥʘ ʪʘʢʽ ʨʦʩʣʠʥʠ ʷʢ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ 

ʨʠʥʢʫ, ʪʘʢ ʽ ʟʘ ʢʦʨʜʦʥʦʤ. 
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ɻʫʙʘʥʴʦʚ ʆ., ʬʘʭʽʚʝʮʴ ʫ ʛʘʣʫʟʽ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ, ʚʽʜʟʥʘʯʘʻ, ʱʦ, 

ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʙʘʛʘʪʠʡ ʧʨʠʨʦʜʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʚ ʋʢʨʘʾʥʽ ʧʨʦʤʠʩʣʦʚʦ 

ʚʠʨʦʱʫʻʪʴʩʷ ʣʠʰʝ 25-30 ʚʠʜʽʚ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ. ʎʝ ʻ ʩʚʽʜʯʝʥʥʷʤ ʥʝʜʦʩʪʘʪʥʴʦʾ 

ʨʦʟʚʠʥʝʥʦʩʪʽ ʮʽʻʾ ʛʘʣʫʟʽ, ʦʩʦʙʣʠʚʦ ʟ ʦʛʣʷʜʫ ʥʘ ʪʝ, ʱʦ ʚ ʢʨʘʾʥʽ ʥʘʣʽʯʫʻʪʴʩʷ ʧʦʥʘʜ 

6 000 ʚʠʜʽʚ ʨʦʩʣʠʥ, ʱʦ ʤʘʶʪʴ ʣʽʢʘʨʩʴʢʫ ʮʽʥʥʽʩʪʴ. ʆʩʥʦʚʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʟ 

ʷʢʠʤʠ ʩʪʠʢʘʶʪʴʩʷ ʚʠʨʦʙʥʠʢʠ, ʻ ʥʝʜʦʩʪʘʪʥʻ ʬʽʥʘʥʩʫʚʘʥʥʷ, ʙʨʘʢ ʢʚʘʣʽʬʽʢʦʚʘʥʠʭ 

ʩʧʝʮʽʘʣʽʩʪʽʚ ʪʘ ʥʝʜʦʩʪʘʪʥʷ ʽʥʪʝʛʨʘʮʽʷ ʛʘʣʫʟʽ ʚ ʛʣʦʙʘʣʴʥʽ ʨʠʥʢʠ. 

ʇʽʩʣʷ ʘʥʝʢʩʽʾ ʂʨʠʤʫ ʫ 2014 ʨʦʮʽ ʋʢʨʘʾʥʘ ʚʪʨʘʪʠʣʘ ʦʜʥʦʛʦ ʟ ʥʘʡʙʽʣʴʰʠʭ 

ʚʠʨʦʙʥʠʢʽʚ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ï ʙʦʪʘʥʽʯʥʠʡ ʩʘʜ çɺʝʩʝʣʢʘè. ʎʝ ʩʪʘʣʦ ʩʫʪʪʻʚʠʤ 

ʫʜʘʨʦʤ ʧʦ ʚʠʨʦʙʥʠʮʪʚʫ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ, ʦʩʦʙʣʠʚʦ ʝʬʽʨʥʠʭ ʦʣʽʡ. ʂʨʽʤ ʪʦʛʦ, 

ʧʦʜʘʣʴʰʘ ʘʛʨʝʩʽʷ ʟ ʙʦʢʫ ʈʦʩʽʾ ʧʨʦʜʦʚʞʫʻ ʚʧʣʠʚʘʪʠ ʥʘ ʛʘʣʫʟʴ, ʦʙʤʝʞʫʶʯʠ ʜʦʩʪʫʧ 

ʜʦ ʯʘʩʪʠʥʠ ʩʠʨʦʚʠʥʥʠʭ ʨʝʩʫʨʩʽʚ ʽ ʨʫʡʥʫʶʯʠ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ.  

ʑʝ ʦʜʥʽʻʶ ʩʫʪʪʻʚʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʮʝʥʪʨʘʣʽʟʦʚʘʥʠʭ ʜʘʥʠʭ ʧʨʦ 

ʚʠʨʦʙʥʠʮʪʚʦ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ. ɿ 2016 ʨʦʢʫ ɼʝʨʞʘʚʥʘ ʩʣʫʞʙʘ ʩʪʘʪʠʩʪʠʢʠ 

ʋʢʨʘʾʥʠ ʧʦʯʘʣʘ ʥʘʜʘʚʘʪʠ ʙʽʣʴʰ ʜʝʪʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʚʠʨʦʱʫʚʘʥʥʷ 

ʦʢʨʝʤʠʭ ʢʫʣʴʪʫʨ, ʪʘʢʠʭ ʷʢ ʢʦʨʽʘʥʜʨ, ʣʘʚʘʥʜʘ ʪʘ ʽʥʰʽ, ʘʣʝ ʚʩʝ ʱʝ ʙʨʘʢʫʻ 

ʩʪʘʪʠʩʪʠʢʠ ʱʦʜʦ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ. ɺʽʜʩʫʪʥʽʩʪʴ ʧʦʚʥʦʮʽʥʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ ʛʘʣʫʟʽ ʨʦʙʠʪʴ ʾʾ ʨʦʟʚʠʪʦʢ ʩʢʣʘʜʥʠʤ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ.              

ʅʘ ʢʽʥʝʮʴ 2023 ʨʦʢʫ ʚ ʋʢʨʘʾʥʽ ʚʽʜʟʥʘʯʘʚʩʷ ʜʝʬʽʮʠʪ ʪʘʢʠʭ ʢʫʣʴʪʫʨ, ʷʢ ʣʘʚʘʥʜʘ, 

ʤôʪ̫ʘ, ʤʝʣʽʩʘ, ʬʽʘʣʢʘ. ʎʽʥʠ ʥʘ ʚʠʩʫʰʝʥʽ ʣʽʢʘʨʩʴʢʽ ʨʦʩʣʠʥʠ ʢʦʣʠʚʘʶʪʴʩʷ ʚ ʤʝʞʘʭ               

40ï90 ʛʨʥ./ʢʛ, ʥʘʡʜʦʨʦʞʯʦʶ ʻ ʣʘʚʘʥʜʘ [4]. 

ʂʦʨʽʘʥʜʨ, ʷʢʠʡ ʻ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʝʬʽʨʦʦʣʽʡʥʠʭ ʢʫʣʴʪʫʨ ʚ ʋʢʨʘʾʥʽ, 

ʧʦʩʪʫʧʘʻʪʴʩʷ ʟʘ ʚʠʨʦʙʥʠʮʪʚʦʤ ʣʠʰʝ ʪʨʦʷʥʜʽ ʪʘ ʣʘʚʘʥʜʽ. ʁʦʛʦ ʧʣʦʜʠ ʤʽʩʪʷʪʴ ʜʦ 

25% ʞʠʨʥʦʾ ʦʣʽʾ ʪʘ ʜʦ 3% ʝʬʽʨʥʦʾ ʦʣʽʾ, ʱʦ ʨʦʙʠʪʴ ʮʶ ʢʫʣʴʪʫʨʫ ʧʦʧʫʣʷʨʥʦʶ ʫ 

ʭʘʨʯʦʚʽʡ, ʬʘʨʤʘʮʝʚʪʠʯʥʽʡ ʪʘ ʢʦʩʤʝʪʠʯʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. ʂʦʨʽʘʥʜʨ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘʢʦʞ ʫ ʢʫʣʽʥʘʨʽʾ, ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʣʽʢʘʨʩʴʢʠʭ ʧʨʝʧʘʨʘʪʽʚ ʪʘ 

ʢʦʩʤʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ. ɼʦ ʪʦʛʦ ʞ, ʟʘ ʩʢʣʘʜʦʤ ʝʬʽʨʥʝ ʤʘʩʣʦ ʢʦʨʽʘʥʜʨʫ ʩʪʘʙʽʣʴʥʝ ʪʘ 

ʤʘʡʞʝ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ ʩʦʨʪʫ ʯʠ ʟʦʥʠ ʚʠʨʦʱʫʚʘʥʥʷ [3]. ʇʨʠʯʦʤʫ ʟʘ 

ʩʪʦʣʽʪʪʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʨʽʘʥʜʨ ʥʘʙʫʚ ʧʦʰʠʨʝʥʥʷ ʽ ʷʢ ʣʽʢʘʨʩʴʢʘ, ʽ ʷʢ ʢʫʣʽʥʘʨʥʘ, 

ʽ ʷʢ ʘʨʦʤʘʪʠʯʥʘ ʨʦʩʣʠʥʘ. ɺʘʞʣʠʚʠʤ ʪʘʢʦʞ ʻ ʪʝ, ʱʦ ʩʚʦʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʻ 

ʬʘʢʪʠʯʥʦ ʢʦʞʥʘ ʯʘʩʪʠʥʘ ʮʽʻʾ ʢʫʣʴʪʫʨʠ, ʘʜʞʝ ʣʠʩʪʷ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʚ ʢʫʣʽʥʘʨʽʾ ʪʘ ʤʝʜʠʮʠʥʽ, ʞʠʨʥʫ ʦʣʽʶ ï ʫ ʤʠʣʦʚʘʨʽʥʥʽ ʪʘ ʪʝʢʩʪʠʣʴʥʽʡ 

ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʝʬʽʨʥʫ ʦʣʽʶ ï ʚ ʤʝʜʠʮʠʥʽ ʪʘ ʧʘʨʬʫʤʝʨʽʾ. ʅʘʩʽʥʥʷʤ ʘʨʦʤʘʪʠʟʫʶʪʴ 

ʭʣʽʙ, ʧʝʯʠʚʦ, ʡʦʛʦ ʜʦʜʘʶʪʴ ʚ ʩʦʫʩʠ ʪʘ ʧʨʠʧʨʘʚʠ, ʘ ʰʨʦʪ ʡʜʝ ʥʘ ʢʦʨʤ            

ʪʚʘʨʠʥʘʤ [2]. 

ɿʨʦʩʪʘʶʯʠʡ ʧʦʧʠʪ ʥʘ ʧʨʠʨʦʜʥʽ ʣʽʢʘʨʩʴʢʽ ʟʘʩʦʙʠ ʫ ʩʚʽʪʽ ʩʪʠʤʫʣʶʻ ʨʦʟʚʠʪʦʢ 

ʚʽʪʯʠʟʥʷʥʦʛʦ ʨʠʥʢʫ. ɿʘ ʦʮʽʥʢʘʤʠ ʝʢʩʧʝʨʪʽʚ, ʯʘʩʪʢʘ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʦʩʥʦʚʽ 

ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ʫ ʩʚʽʪʦʚʦʤʫ ʬʘʨʤʘʮʝʚʪʠʯʥʦʤʫ ʨʠʥʢʫ ʩʢʣʘʜʘʻ ʚʽʜ 30 ʜʦ 50%.       

ɺ ʋʢʨʘʾʥʽ ʮʽ ʧʦʢʘʟʥʠʢʠ ʪʘʢʦʞ ʟʨʦʩʪʘʶʪʴ, ʽ ʥʠʥʽ ʙʽʣʴʰʝ 15-20% ʣʽʢʘʨʩʴʢʠʭ 
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ʟʘʩʦʙʽʚ, ʨʝʘʣʽʟʦʚʘʥʠʭ ʥʘ ʚʥʫʪʨʽʰʥʴʦʤʫ ʨʠʥʢʫ, ʤʘʶʪʴ ʨʦʩʣʠʥʥʝ ʧʦʭʦʜʞʝʥʥʷ. 

ɿʨʦʩʪʘʶʯʠʡ ʽʥʪʝʨʝʩ ʜʦ ʨʦʩʣʠʥʥʠʭ ʧʨʝʧʘʨʘʪʽʚ ʧʦʚ'ʷʟʘʥʠʡ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ 

ʢʽʣʴʢʦʩʪʽ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʢʘʨʩʴʢʠʭ 

ʨʦʩʣʠʥ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʨʽʟʥʠʭ ʟʘʭʚʦʨʶʚʘʥʴ. ʇʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʧ'ʷʪʠ ʨʦʢʽʚ ʚ 

ʋʢʨʘʾʥʽ ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʙʽʣʴʰʝ 500 ʥʦʚʠʭ ʧʨʝʧʘʨʘʪʽʚ ʥʘ ʦʩʥʦʚʽ ʣʽʢʘʨʩʴʢʦʾ 

ʩʠʨʦʚʠʥʠ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʛʘʣʫʟʽ [1]. ʆʩʪʘʥʥʽ ʪʝʥʜʝʥʮʽʾ ʫ 

ʩʬʝʨʽ ʦʨʛʘʥʽʯʥʦʛʦ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚʽʜʢʨʠʚʘʶʪʴ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʫʢʨʘʾʥʩʴʢʠʭ ʚʠʨʦʙʥʠʢʽʚ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ. ʆʨʛʘʥʽʯʥʘ ʩʝʨʪʠʬʽʢʘʮʽʷ, ʷʢʘ ʛʘʨʘʥʪʫʻ 

ʚʽʜʩʫʪʥʽʩʪʴ ʩʠʥʪʝʪʠʯʥʠʭ ʧʝʩʪʠʮʠʜʽʚ ʽ ʭʽʤʽʢʘʪʽʚ ʫ ʚʠʨʦʙʥʠʮʪʚʽ, ʧʽʜʚʠʱʫʻ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʥʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ. ɿ ʦʛʣʷʜʫ ʥʘ ʟʨʦʩʪʘʥʥʷ 

ʧʦʧʠʪʫ ʥʘ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʫ ʩʠʨʦʚʠʥʫ, ʫʢʨʘʾʥʩʴʢʽ ʬʝʨʤʝʨʠ ʤʦʞʫʪʴ ʦʪʨʠʤʘʪʠ 

ʜʦʜʘʪʢʦʚʽ ʚʠʛʦʜʠ ʚʽʜ ʧʝʨʝʭʦʜʫ ʥʘ ʦʨʛʘʥʽʯʥʝ ʚʠʨʦʱʫʚʘʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ. 

ɽʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʚʠʨʦʙʥʠʮʪʚʘ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ʟʘʣʝʞʘʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ 

ʬʘʢʪʦʨʽʚ, ʚʢʣʶʯʘʶʯʠ ʚʠʙʽʨ ʢʫʣʴʪʫʨʠ, ʨʝʛʽʦʥ ʚʠʨʦʱʫʚʘʥʥʷ, ʚʠʪʨʘʪʠ ʥʘ  

ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʨʠʥʢʦʚʽ ʮʽʥʠ ʥʘ ʩʠʨʦʚʠʥʫ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʣʽʢʘʨʩʴʢʽ ʨʦʩʣʠʥʠ ʤʦʞʫʪʴ ʧʨʠʥʦʩʠʪʠ ʙʽʣʴʰʽ 

ʧʨʠʙʫʪʢʠ, ʦʜʥʘʢ ʣʠʰʝ ʟʘ ʫʤʦʚ ʥʘʣʝʞʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʮʪʚʦʤ ʽ ʟʙʫʪʦʤ. 

ʈʝʥʪʘʙʝʣʴʥʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʘʩʰʪʘʙʫ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʧʦʧʠʪʫ ʥʘ ʩʠʨʦʚʠʥʫ, ʱʦ 

ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ ʨʠʥʢʦʚʠʭ ʬʘʢʪʦʨʽʚ. ʂʠʪʘʡ ʻ ʩʚʽʪʦʚʠʤ ʣʽʜʝʨʦʤ 

ʫ ʚʠʨʦʱʫʚʘʥʥʽ ʪʘ ʧʝʨʝʨʦʙʮʽ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ, ʱʦ ʻ ʚʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʾʭʥʴʦʾ 

ʪʨʘʜʠʮʽʡʥʦʾ ʤʝʜʠʮʠʥʠ. ʂʠʪʘʡʩʴʢʽ ʚʠʨʦʙʥʠʢʠ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʽʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʙʨʦʙʢʠ 

ʨʦʩʣʠʥʥʦʾ ʩʠʨʦʚʠʥʠ. ɼʦʩʚʽʜ ʂʠʪʘʶ ʤʦʞʝ ʙʫʪʠ ʢʦʨʠʩʥʠʤ ʜʣʷ ʫʢʨʘʾʥʩʴʢʠʭ 

ʚʠʨʦʙʥʠʢʽʚ, ʦʩʢʽʣʴʢʠ ʙʘʛʘʪʦ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ, ʚʠʨʦʱʫʚʘʥʠʭ ʫ ʂʠʪʘʾ, ʪʘʢʦʞ 

ʤʘʶʪʴ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʢʫʣʴʪʠʚʘʮʽʾ ʚ ʋʢʨʘʾʥʽ. 

ɼʝʨʞʘʚʥʘ ʧʽʜʪʨʠʤʢʘ ʤʦʞʝ ʩʪʘʪʠ ʢʣʶʯʦʚʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʨʦʟʚʠʪʢʫ ʛʘʣʫʟʽ 

ʚʠʨʦʱʫʚʘʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ. ɿʘʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʛʨʘʤ ʧʽʜʪʨʠʤʢʠ ʬʝʨʤʝʨʽʚ, 

ʩʫʙʩʠʜʽʡ ʥʘ ʧʨʠʜʙʘʥʥʷ ʩʫʯʘʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʘ ʽʥʥʦʚʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʜʦʧʦʤʦʞʫʪʴ ʟʙʽʣʴʰʠʪʠ ʦʙʩʷʛʠ ʚʠʨʦʙʥʠʮʪʚʘ. ʆʢʨʽʤ ʮʴʦʛʦ,                

ʚʘʞʣʠʚʦ ʚʜʦʩʢʦʥʘʣʠʪʠ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʚ ʯʘʩʪʠʥʽ ʨʝʛʫʣʶʚʘʥʥʷ ʩʪʘʥʜʘʨʪʽʚ ʷʢʦʩʪʽ                       

ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʩʝʨʪʠʬʽʢʘʮʽʾ ʧʨʦʜʫʢʮʽʾ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʫʢʨʘʾʥʩʴʢʠʭ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ʥʘ ʤʽʞʥʘʨʦʜʥʦʤʫ 

ʨʠʥʢʫ. 

ɺʠʩʥʦʚʢʠ. ʈʦʟʚʠʪʦʢ ʚʠʨʦʙʥʠʮʪʚʘ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ʚ ʋʢʨʘʾʥʽ ʧʦʪʨʝʙʫʻ 

ʢʦʤʧʣʝʢʩʥʦʛʦ ʧʽʜʭʦʜʫ, ʱʦ ʚʢʣʶʯʘʻ ʧʽʜʪʨʠʤʢʫ ʟ ʙʦʢʫ ʜʝʨʞʘʚʠ, ʧʦʢʨʘʱʝʥʥʷ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʽʥʚʝʩʪʠʮʽʾ ʫ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʥʠʟʢʫ 

ʧʨʦʙʣʝʤ, ʪʘʢʠʭ ʷʢ ʩʢʦʨʦʯʝʥʥʷ ʧʦʩʽʚʥʠʭ ʧʣʦʱ, ʚʪʨʘʪʠ ʯʝʨʝʟ ʘʥʝʢʩʽʶ ʂʨʠʤʫ ʪʘ 

ʚʽʡʩʴʢʦʚʽ ʜʽʾ, ʛʘʣʫʟʴ ʤʘʻ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʟʨʦʩʪʘʥʥʷ. ʋʢʨʘʾʥʩʴʢʽ ʚʠʨʦʙʥʠʢʠ 
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ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʰʠʨʠʪʠ ʩʚʦʻ ʚʠʨʦʙʥʠʮʪʚʦ ʟʘʚʜʷʢʠ ʟʨʦʩʪʘʶʯʦʤʫ ʧʦʧʠʪʫ ʥʘ 

ʣʽʢʘʨʩʴʢʫ ʩʠʨʦʚʠʥʫ ʷʢ ʚ ʋʢʨʘʾʥʽ, ʪʘʢ ʽ ʟʘ ʢʦʨʜʦʥʦʤ. 

ʆʩʥʦʚʥʠʤ ʨʫʰʽʻʤ ʨʦʟʚʠʪʢʫ ʨʠʥʢʫ ʻ ʬʘʨʤʘʮʝʚʪʠʯʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ, ʷʢʘ 

ʱʦʨʦʢʫ ʟʙʽʣʴʰʫʻ ʦʙʩʷʛʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ʫ ʚʠʨʦʙʥʠʮʪʚʽ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʥʝʦʙʭʽʜʥʦ ʧʨʠʜʽʣʷʪʠ ʙʽʣʴʰʝ ʫʚʘʛʠ ʥʝ ʣʠʰʝ ʚʠʨʦʱʫʚʘʥʥʶ 

ʩʠʨʦʚʠʥʠ, ʘʣʝ ʡ ʨʦʟʚʠʪʢʫ ʧʝʨʝʨʦʙʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʟʤʝʥʰʠʪʠ 

ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʽʤʧʦʨʪʫ ʪʘ ʟʙʽʣʴʰʠʪʠ ʦʙʩʷʛʠ ʝʢʩʧʦʨʪʫ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ. 

ʆʪʞʝ, ʚʠʨʦʙʥʠʮʪʚʦ ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ʚ ʋʢʨʘʾʥʽ ʩʪʠʢʘʻʪʴʩʷ ʟ ʯʠʩʣʝʥʥʠʤʠ 

ʚʠʢʣʠʢʘʤʠ, ʪʘʢʠʤʠ ʷʢ ʥʝʜʦʩʪʘʪʥʷ ʜʝʨʞʘʚʥʘ ʧʽʜʪʨʠʤʢʘ, ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʨʠʥʢʫ ʪʘ 

ʚʽʜʩʫʪʥʽʩʪʴ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʪʘ ʧʝʨʝʨʦʙʢʠ ʩʠʨʦʚʠʥʠ. 

ʋʢʨʘʾʥʘ ʤʘʻ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʜʣʷ ʨʦʟʚʠʪʢʫ, ʦʜʥʘʢ ʜʣʷ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ   

ʥʝʦʙʭʽʜʥʦ ʧʦʜʦʣʘʪʠ ʥʠʟʢʫ ʚʠʢʣʠʢʽʚ. ʆʩʥʦʚʥʠʤʠ ʧʝʨʝʰʢʦʜʘʤʠ ʻ ʥʝʜʦʩʪʘʪʥʷ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ, ʥʝʩʪʘʙʽʣʴʥʠʡ ʨʠʥʦʢ ʽ ʙʨʘʢ ʽʥʚʝʩʪʠʮʽʡ. ɺʦʜʥʦʯʘʩ, ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʦʨʛʘʥʽʯʥʝ ʚʠʨʦʙʥʠʮʪʚʦ ʪʘ ʘʢʪʠʚʥʘ ʜʝʨʞʘʚʥʘ ʧʽʜʪʨʠʤʢʘ 

ʤʦʞʫʪʴ ʩʪʘʪʠ ʢʣʶʯʦʚʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʱʦ ʩʧʨʠʷʪʠʤʫʪʴ ʫʩʧʽʭʫ ʛʘʣʫʟʽ. ɽʢʩʧʦʨʪ 

ʣʽʢʘʨʩʴʢʠʭ ʨʦʩʣʠʥ ʜʦ ʢʨʘʾʥ ɭʚʨʦʧʠ ʪʘ ɸʟʽʾ, ʘ ʪʘʢʦʞ ʟʨʦʩʪʘʶʯʠʡ ʧʦʧʠʪ ʥʘ 

ʥʘʪʫʨʘʣʴʥʽ ʧʨʦʜʫʢʪʠ ʚʽʜʢʨʠʚʘʶʪʴ ʜʣʷ ʫʢʨʘʾʥʩʴʢʠʭ ʚʠʨʦʙʥʠʢʽʚ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ 

ʜʣʷ ʟʙʫʪʫ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʨʠʥʢʽʚ. 
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CURRENT STATE OF THE PRODUCTION OF MEDICINAL PLANTS 

IN UKRAINE  
 

Abstract. The article discusses the current state of production and cultivation of medicinal 

plants in Ukraine. An analysis of the cultivation of medicinal plants on specialized plantations and 

the collection of wild plants is carried out. Special attention is paid to the production of herbal teas 

and medicines. The main problems faced by the industry and the prospects for its further development 

are identified. The state of production of medicinal plant raw materials in Ukraine is analyzed. It is 

established that the efficiency of using the flora diversity in our country for medical purposes is one 

of the highest in the world. The most common medicinal plants are valerian, rose hips, tricolor violet, 

sage, dandelion, oregano, periwinkle, wild strawberry, chamomile, etc. The following areas are 

favorable for growing and harvesting medicinal raw materials: Carpathians, Forest-Steppe, Polissia, 

and unfavorable - the Steppe zone. The interest in herbal medicine in modern conditions is 

increasingly spreading in the countries of America and Europe. This trend is a consequence of the 

deteriorating environmental situation in the world, which has led to an increase in the popularity of 

alternative therapies using natural remedies, especially herbs. This paper, based on the literature 

and our own research, examines the prospects for the use of medicinal herbs. It is known that all 

biologically active substances necessary for the normal functioning of the body come mainly from 

food and medicinal herbs and are absorbed as a result of their biotransformation, digestion and 

absorption. 

Key words: medicinal plants, production dynamics, cultivation volumes, market, plant raw 

materials. 
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1ʄʘʣʠʥʩʴʢʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ, ʩ. ɻʘʤʘʨʥʷ, ɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣʘʩʪʴ, ʋʢʨʘʾʥʘ  
2 ɼʝʨʞʘʚʥʘ ʫʩʪʘʥʦʚʘ çɾʠʪʦʤʠʨʩʴʢʘ ʦʙʣʘʩʥʘ ʬʽʪʦʩʘʥʽʪʘʨʥʘ ʣʘʙʦʨʘʪʦʨʽʷè, ɾʠʪʦʤʠʨ, 

ʋʢʨʘʾʥʘ 

ʊʈɸʅʉʌʆʈʄɸʎɯʗ ʉʆʉʅʆɺʀʍ ɼɽʈɽɺʆʉʊɸʅɯɺ ʇʆʃɯʉʔʂʆɻʆ 

ʇʈʀʈʆɼʅʆɻʆ ɿɸʇʆɺɯɼʅʀʂɸ ɺ ʇʆʉʊʇɯʈʆɻɽʅʅʀʁ ʇɽʈɯʆɼ 

 

ʈʦʟʢʨʠʪʦ ʘʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʣʽʩʦʧʘʪʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʧʦʩʪʧʽʨʦʛʝʥʥʦʛʦ 

ʧʝʨʽʦʜʫ ʚ ʫʤʦʚʘʭ ʇʦʣʽʩʴʢʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʧʣʠʚ ʣʽʩʦʚʠʭ ʧʦʞʝʞ 

ʨʽʟʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘ ʩʦʩʥʦʚʽ ʜʝʨʝʚʦʩʪʘʥʠ ʽ ʧʦʩʪʧʦʞʝʞʥʽ ʩʫʢʮʝʩʽʾ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʥʘʯʥʽ 

ʧʦʩʪʧʽʨʦʛʝʥʥʽ ʟʤʽʥʠ ʚ ʩʦʩʥʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ ʇʦʣʽʩʴʢʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ ʚʠʷʚʣʝʥʦ 

ʧʽʩʣʷ ʧʦʞʝʞ 2020 ʨʦʢʫ ʩʘʤʝ ʚʠʩʦʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. ɺʠʷʚʣʝʥʦ ʢʦʨʝʣʷʮʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ 

ʢʽʣʴʢʽʩʪʶ ʚʽʜʧʘʜʫ ʜʝʨʝʚ ʚ ʩʦʩʥʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʣʽʩʦʚʦʾ ʧʦʞʝʞʽ. 

ʇʨʦʚʝʜʝʥʦ ʧʦʩʪʧʽʨʦʛʝʥʥʽʡ ʤʦʥʽʪʦʨʠʥʛ ʪʘ ʦʮʽʥʝʥʦ ʧʽʩʣʷ ʧʦʞʝʞʥʽ ʩʫʢʮʝʩʽʡ ʚ ʫʤʦʚʘʭ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʚʽʜʜʽʣʝʥʴ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟʤʽʥʠ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ ʪʘ 

ʩʪʨʫʢʪʫʨʠ ʥʘʜˇʨʫʥʪʦʚʦʛʦ ʪʨʘʚôʷʥʦʛʦ ʧʦʢʨʠʚʫ ʚ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚʘʭ ɸ1-2, ɺ2-3, ʘ ʪʘʢʦʞ 

ʧʨʠʨʦʜʥʝ ʧʦʥʦʚʣʝʥʥʷ ʜʝʨʝʚʦʩʪʘʥʫ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʧʽʩʣʷ ʤʘʩʰʪʘʙʥʠʭ ʣʽʩʦʚʠʭ ʧʦʞʝʞ                  

2020 ʨʦʢʫ. ɺʩʪʘʥʦʚʣʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʢʽʣʴʢʦʩʪʽ ʟʛʦʨʽʣʦʾ ʬʽʪʦʤʘʩʠ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʘ 

ʪʨʠʚʘʣʦʩʪʽ ʣʽʩʦʚʦʛʦ ʧʽʨʦʛʝʥʝʟʫ ʚ ʤʦʚʘʭ ʇʦʣʽʩʴʢʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ. ɼʦʚʝʜʝʥʦ, ʱʦ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʤʘʩʰʪʘʙʥʠʭ ʣʽʩʦʚʠʭ ʧʦʞʝʞ 2020 ʨʦʢʫ ʚ ʫʤʦʚʘʭ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʠʭ ʚʽʜʜʽʣʝʥʴ ʇʦʣʽʩʴʢʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ, ʢʽʣʴʢʽʩʪʴ ʥʘʜʟʝʤʥʦʾ ʬʽʪʦʤʘʩʠ ʚʽʜ 

ʚʧʣʠʚʫ ʥʠʟʴʢʦʽʥʪʝʥʩʠʚʥʠʭ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʟʥʠʟʠʣʘʩʴ ʥʘ 12-15%, ʘ ʚʽʜ ʚʠʩʦʢʦʽʥʪʝʥʩʠʚʥʠʭ ʥʘ 

70,2-73,4%, ʟʘʣʝʞʥʦ ʚʽʜ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ 

ʥʘʢʦʧʠʯʝʥʥʷ ʥʘʜˇʨʫʥʪʦʚʦʾ ʬʽʪʦʤʘʩʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʧʝʨʰʽ 2-3 ʨʦʢʠ ʧʽʩʣʷ ʤʘʩʰʪʘʙʥʠʭ ʣʽʩʦʚʠʭ 

ʧʦʞʝʞ. ɼʦʚʝʜʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʤʠʨʘʥʥʷ ʜʝʨʝʚ ʚʥʘʩʣʽʜʦʢ ʪʝʨʤʽʯʥʦʛʦ 

ʚʧʣʠʚʫ ʽ ʧʦʞʝʞʥʦʾ ʧʽʜʩʫʰʠʥʠ ʧʦ ʤʝʞʽ ʜʽʶʯʠʭ ʦʩʝʨʝʜʢʽʚ ʣʽʩʦʚʦʾ ʧʦʞʝʞʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ 

ʧʝʨʰʽ 2-3 ʨʦʢʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʚʽʜʧʘʜʫ ʜʝʨʝʚ ʚ ʧʦʩʪʧʽʨʦʛʝʥʥʽʡ ʧʝʨʽʦʜ, 

ʤʦʨʪʤʘʩʘ (ʧʽʜʩʪʠʣʢʘ, ʩʫʯʢʠ, ʧʦʚʘʣʝʥʽ ʜʝʨʝʚʘ) ʧʽʩʣʷ ʧʦʞʝʞ ʚʠʩʦʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʟʙʽʣʴʰʠʣʘʩʴ ʚ 3 ʨʘʟʠ. ɼʦʩʣʽʜʞʝʥʦ, ʱʦ ʧʽʩʣʷ ʤʘʩʰʪʘʙʥʠʭ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʚʠʩʦʢʦʾ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚ ʩʦʩʥʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ ʇʦʣʽʩʴʢʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʝʨʝʨʦʟʧʦʜʽʣ ʥʘʜˇʨʫʥʪʦʚʦʾ ʬʽʪʦʤʘʩʠ ʨʦʩʣʠʥʥʦʩʪʽ ʚ ʤʦʨʪʤʘʩʫ. ɺʩʪʘʥʦʚʣʝʥʦ ʽ ʜʦʚʝʜʝʥʦ 

ʟʘʣʝʞʥʽʩʪʴ ʥʘʢʦʧʠʯʝʥʥʷ ʥʘʜˇʨʫʥʪʦʚʦʾ ʬʽʪʦʤʘʩʠ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʣʽʩʦʚʦʾ ʧʦʞʝʞʽ ʽ ʯʘʩʫ 

ʧʦʩʪʧʽʨʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʜʣʷ ʫʤʦʚ ʷʢ ʇʦʣʽʩʴʢʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ, ʪʘʢ ʽ ʟʦʥʠ 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʇʦʣʽʩʩʷ ʋʢʨʘʾʥʠ. ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʥʘ ʧʽʜʩʪʘʚʽ 

ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʧʦʞʝʞʥʦʛʦ ʩʪʘʥʫ ʩʦʩʥʷʢʽʚ ʇʦʣʽʩʴʢʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ, 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʽʨʦʛʝʥʝʟʫ, ʧʨʦʛʥʦʟʫʚʘʪʠ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʨʽʟʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 
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ʥʘ ʢʦʤʧʦʥʝʥʪʠ ʣʽʩʫ, ʧʦʩʪʧʽʨʦʛʝʥʥʫ ʩʫʢʮʝʩʽʶ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʩʦʩʥʷʢʽʚ ʇʦʣʽʩʴʢʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʟʘʧʦʚʽʜʥʠʢʘ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʣʽʩ, ʟʘʧʦʚʽʜʥʠʢ, ʤʦʥʽʪʦʨʠʥʛ, ʧʽʨʦʛʝʥʝʟ, ʩʫʢʮʝʩʽʷ, ʚʽʜʧʘʜ, ʧʨʦʛʥʦʟ, 

ʤʦʨʪʤʘʩʘ, ʪʨʘʥʩʬʦʨʤʘʮʽʷ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ ʪʘ ʘʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʃʽʩʦʚʽ ʧʦʞʝʞʽ ʻ 

ʦʜʥʠʤ ʟ ʝʢʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ ʬʦʨʤʫʚʘʥʥʷ ʣʽʩʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʪʘ ʣʽʩʦʨʦʩʣʠʥʥʠʭ 

ʫʤʦʚ [1, 2]. ʉʦʩʥʦʚʽ ʣʽʩʠ ʧʨʦʪʷʛʦʤ ʚʩʴʦʛʦ ʩʚʦʛʦ ʽʩʪʦʨʠʯʥʦʛʦ ʛʝʥʝʟʠʩʫ ʽʩʥʫʶʪʴ ʫ 

ʨʝʞʠʤʽ ʧʦʩʪʽʡʥʦ ʜʽʶʯʠʭ ʧʦʞʝʞ ʟ ʧʝʨʽʦʜʠʯʥʽʩʪʶ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʾʭ ʰʠʨʦʪʥʠʤ 

ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷʤ ʪʘ ʽʟʦʣʴʦʚʘʥʽʩʪʶ ʣʘʥʜʰʘʬʪʽʚ [3, 4]. ɽʢʦʣʦʛʽʯʥʘ ʨʝʘʢʮʽʷ 

ʧʨʠʨʦʜʥʠʭ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤʠ ʥʘ ʚʧʣʠʚ ʧʦʞʝʞ ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʦ-ʨʽʟʥʦʤʫ ʽ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʠʜʫ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʦʞʝʞʽ, ʢʣʽʤʘʪʠʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʝʛʽʦʥʫ, 

ʩʢʣʘʜʫ ʜʝʨʝʚʦʩʪʘʥʫ, ʩʪʨʫʢʪʫʨʠ ʥʠʞʥʽʭ ʷʨʫʩʽʚ ʨʦʩʣʠʥʥʦʩʪʽ ʪʘ ʨʷʜʫ ʽʥʰʠʭ 

ʬʘʢʪʦʨʽʚ [5, 6]. ɺ ʩʫʯʘʩʥʦʩʪʽ ʽʩʥʫʻ ʮʽʣʠʡ ʨʷʜ ʨʽʟʥʠʭ ʤʦʜʝʣʝʡ ʜʣʷ ʦʧʠʩʫ ʥʘʩʣʽʜʢʽʚ 

ʚʧʣʠʚʫ ʧʦʞʝʞ ʥʘ ʢʦʤʧʦʥʝʥʪʠ ʝʢʦʩʠʩʪʝʤʠ [7, 8, 9]. ʆʮʽʥʶʶʯʠ ʚʧʣʠʚ ʧʦʞʝʞ ʥʘ 

ʢʦʤʧʦʥʝʥʪʠ ʝʢʦʩʠʩʪʝʤʠ ʚʠʜʽʣʷʶʪʴ ʢʦʨʦʪʢʦ- ʪʘ ʜʦʚʛʦʩʪʨʦʢʦʚʽ ʥʘʩʣʽʜʢʠ [10]. 

ʂʦʨʦʪʢʦʩʪʨʦʢʦʚʽ ʥʘʩʣʽʜʢʠ ʧʦʞʝʞ ʚʠʥʠʢʘʶʪʴ ʧʽʜ ʯʘʩ ʛʦʨʽʥʥʷ ʘʙʦ ʚʽʜʨʘʟʫ ʧʽʩʣʷ 

ʥʴʦʛʦ ʷʢ ʨʝʟʫʣʴʪʘʪ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʪʝʧʣʦʚʦʛʦ ʚʧʣʠʚʫ ʧʨʦʮʝʩʫ ʛʦʨʽʥʥʷ ʥʘ 

ʢʦʤʧʦʥʝʥʪʠ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ [11]. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʟʛʦʨʷʥʥʷ ʣʽʩʦʚʠʭ 

ʛʦʨʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʃɻʄ), ʘʙʦ ʬʽʪʦʤʘʩʠ, ʥʘʛʨʽʚʘʥʥʷ ˇʨʫʥʪʫ, ʧʦʞʝʞʥʘ 

ʧʽʜʩʫʰʠʥʘ, ʦʧʽʢʠ ʯʠ ʟʘʛʠʙʝʣʴ ʨʦʩʣʠʥ ʽ ʪʚʘʨʠʥ, ˇʨʫʥʪʦʚʦʾ ʬʣʦʨʠ ʪʘ ʬʘʫʥʠ [12].  

ɼʦʚʛʦʩʪʨʦʢʦʚʽ ʥʘʩʣʽʜʢʠ ʚʧʣʠʚʫ ʧʦʞʝʞ ï ̫ ʚʠʱʘ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʽʩʣʷ ʧʦʞʝʞʽ 

ʧʨʦʪʷʛʦʤ ʙʽʣʴʰ ʪʨʠʚʘʣʦʛʦ ʧʝʨʽʦʜʫ (ʜʥʽ, ʤʽʩʷʮʽ, ʨʦʢʠ). ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ 

ʧʦʩʪʧʽʨʦʛʝʥʥʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ˇʨʫʥʪʫ, ˇʨʫʥʪʦʚʦʾ ʬʘʫʥʠ ʪʘ ʬʣʦʨʠ, ʚʽʜʧʘʜ           

ʜʝʨʝʚ, ʥʘʢʦʧʠʯʝʥʥʷ ʬʽʪʦʤʘʩʠ, ʧʽʩʣʷʧʦʞʝʞʥʘ ʩʫʢʮʝʩʽʷ ʨʦʩʣʠʥʥʦʩʪʽ [13]. 

ʂʦʨʦʪʢʦʩʪʨʦʢʦʚʽ ʥʘʩʣʽʜʢʠ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʚʠʟʥʘʯʘʶʪʴʩʷ ʤʝʪʝʦʫʤʦʚʘʤʠ, ʱʦ 

ʧʝʨʝʜʫʶʪʴ ʛʦʨʽʥʥʶ ʣʽʩʽʚ ʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʩʠʭʘʥʥʷ ʣʽʩʦʚʠʭ ʛʦʨʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ 

(ʃɻʄ), ʪʘ ʚʣʘʩʥʝ ʧʨʦʮʝʩʦʤ ʛʦʨʽʥʥʷ [14]. ʂʽʣʴʢʽʩʪʴ ʟʛʦʨʽʣʦʾ ʬʽʪʦʤʘʩʠ ï ʦʜʥʝ ʟ 

ʚʘʞʣʠʚʠʭ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʭ ʥʘʩʣʽʜʢʽʚ ʣʽʩʦʚʦʛʦ ʧʽʨʦʛʝʥʝʟʫ, ʱʦ ʚʠʟʥʘʯʘʻ ʨʷʜ 

ʥʘʩʪʫʧʥʠʭ ʷʚʠʱ. ʇʨʠ ʛʦʨʽʥʥʽ ʬʽʪʦʤʘʩʠ ʚʠʜʽʣʷʻʪʴʩʷ ʪʝʧʣʦ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʜʝʨʝʚʘ, 

ˇʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ ʽ ˇʨʫʥʪ, ʽ ʯʠʤ ʙʽʣʴʰʝ ʟʛʦʨʷʻ ʬʽʪʦʤʘʩʠ, ʪʠʤ ʩʠʣʴʥʽʰʠʡ ʚʧʣʠʚ 

ʚʠʷʚʣʷʻʪʴʩʷ ʥʘ ʢʦʤʧʦʥʝʥʪʠ ʣʽʩʦʚʦʛʦ ʜʝʨʝʚʦʩʪʘʥʫ [15]. ɺʧʣʠʚ ʚʦʛʥʶ ʥʘ 

ʢʦʤʧʦʥʝʥʪʠ ʣʽʩʦʚʦʾ ʝʢʦʩʠʩʪʝʤʠ ʧʽʜ ʯʘʩ ʧʦʞʝʞʽ ʚʠʟʥʘʯʘʻ ʽ ʜʦʚʛʦʩʪʨʦʢʦʚʽ 

ʥʘʩʣʽʜʢʠ. ʅʘ ʩʪʫʧʽʥʴ ʫʰʢʦʜʞʝʥʥʷ ʜʝʨʝʚʦʩʪʘʥʫ ʧʽʜ ʯʘʩ ʛʦʨʽʥʥʷ ʽ ʥʘʩʪʫʧʥʠʡ ʚʽʜʧʘʜ 

ʜʝʨʝʚ ʚʧʣʠʚʘʻ ʥʠʟʢʘ ʝʢʦʣʦʛʽʯʥʠʭ, ʦʨʦʛʨʘʬʽʯʥʠʭ ʪʘ ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʽʚ [16]. 

ɼʦʩʣʽʜʥʠʢʠ ʥʝʦʜʥʦʨʘʟʦʚʦ ʚʽʜʟʥʘʯʘʣʠ ʚʠʩʦʢʫ ʩʪʽʡʢʽʩʪʴ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʜʦ ʜʽʾ 

ʧʦʞʝʞ [17-19]. ʅʘ ʾʭʥʶ ʜʫʤʢʫ, ʫʩʧʽʰʥʝ ʚʠʞʠʚʘʥʥʷ ʩʦʩʥʠ ʧʽʩʣʷ ʧʦʞʝʞ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʤʦʨʬʦʣʦʛʽʯʥʠʤʠ ʪʘ ʬʽʟʽʦʣʦʛʽʯʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʮʽʻʾ ʧʦʨʦʜʠ, 

ʟʜʘʪʥʽʩʪʶ ʜʦ ʟʘʞʠʚʣʝʥʥʷ ʫʨʘʞʝʥʠʭ ʧʦʞʝʞʝʶ ʜʽʣʷʥʦʢ ʩʪʦʚʙʫʨʽʚ, ʘ ʪʘʢʦʞ 



69 
 

ʤʦʞʣʠʚʽʩʪʶ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʪʨʠʚʘʣʦʛʦ ʩʪʽʡʢʦʛʦ ʽʩʥʫʚʘʥʥʷ 

ʩʦʩʥʠ ʚ ʫʤʦʚʘʭ ʧʦʩʪʽʡʥʦʛʦ ʚʧʣʠʚʫ ʮʠʢʣʽʯʥʠʭ ʧʦʞʝʞ. 

ʎʽʣʢʦʤ ʟʨʦʟʫʤʽʣʦ, ʱʦ ʣʽʩʦʚʽ ʧʦʞʝʞʽ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚʽʜ ʨʽʟʥʠʭ ʜʞʝʨʝʣ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʽ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ, ʘ ʟ ʧʦʯʘʪʢʦʤ ʚʽʡʩʴʢʦʚʦʾ ʘʛʨʝʩʽʾ ʋʢʨʘʾʥʠ, ʽ 

ʚʽʡʩʴʢʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʰʚʠʜʢʦ ʧʦʰʠʨʶʶʪʴʩʷ ʧʦ ʪʝʨʠʪʦʨʽʾ ʧʨʠʨʦʜʥʦ-

ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ, ʽ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʦʩʥʦʚʦʶ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʩʪʧʽʨʦʛʝʥʥʦʛʦ 

ʩʫʢʮʝʩʽʡʥʦʛʦ ʧʨʦʮʝʩʫ. ʇʘʨʘʤʝʪʨʠ ʾʭ ʥʝʚʽʜʦʤʽ, ʧʨʦ ʾʭ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʤʦʞʥʘ ʩʫʜʠʪʠ 

ʣʠʰʝ ʟʘ ʥʝʧʨʷʤʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ɽʢʦʣʦʛʽʯʥʽ ʥʘʩʣʽʜʢʠ ʪʘʢʠʭ ʧʦʞʝʞ 

ʚʘʞʢʦʩʧʽʚʩʪʘʚʥʽ ʟ ʧʘʨʘʤʝʪʨʘʤʠ ʧʽʨʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʽ ʪʘʢʦʞ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʟʘ 

ʥʝʧʨʷʤʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ [20]. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʥʝʦʙʭʽʜʥʽ ʚʽʜʦʤʦʩʪʽ ʤʦʞʥʘ 

ʦʪʨʠʤʘʪʠ ʪʽʣʴʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʧʦʞʝʞ, ʘʙʦ ʜʦʩʣʽʜʞʝʥʥʽ 

ʧʦʩʪʧʽʨʦʛʝʥʝʟʫ ʥʘ ʪʝʨʠʪʦʨʽʷʭ, ʜʝ ʚʦʥʠ ʨʘʥʽʰʝ ʚʽʜʙʫʣʠʩʴ, ʟ ʚʠʟʥʘʯʝʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʦʚʝʜʽʥʢʠ ʚʦʛʥʶ ʪʘ ʥʘʩʪʫʧʥʠʤ ʤʦʥʽʪʦʨʠʥʛʦʤ ʧʽʩʣʷʧʦʞʝʞʥʦʾ 

ʣʽʩʦʚʦʾ ʩʫʢʮʝʩʽʾ [21]. 

ʇʽʩʣʷ ʤʘʩʰʪʘʙʥʠʭ ʣʽʩʦʚʠʭ ʧʦʞʝʞ 2020 ʨʦʢʫ ʚ ʫʤʦʚʘʭ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʚʽʜʜʽʣʝʥʴ ʇʦʣʽʩʴʢʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ ʚʧʝʨʰʝ ʟʘ 

ʧʝʨʽʦʜ 2020ï2024 ʨʦʢʠ ʥʘʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʩʝʨʽʶ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʚʝʜʽʥʢʠ ʧʦʞʝʞ ʨʽʟʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚ ʫʤʦʚʘʭ 

ʦʙôʻʢʪʽʚ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ, ʱʦ ʜʦʟʚʦʣʠʣʠ ʦʪʨʠʤʘʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʩʪʘʥʫ ʩʦʩʥʷʢʽʚ ʜʦ ʧʦʞʝʞʽ, ʧʘʨʘʤʝʪʨʠ ʧʦʚʝʜʽʥʢʠ ʧʦʞʝʞʽ (ʱʦ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʘ ʟʛʘʨʠʱʘʭ) ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʪʦʯʥʦʾ ʦʮʽʥʢʠ ʛʣʠʙʠʥʠ ʧʨʦʛʦʨʘʥʥʷ, 

ʢʽʣʴʢʦʩʪʽ ʟʛʦʨʽʣʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʜʦʧʦʞʝʞʥʦʾ ʢʽʣʴʢʦʩʪʽ ʬʽʪʦʤʘʩʠ ʽ ʩʪʨʫʢʪʫʨʠ ʞʠʚʦʛʦ 

ʥʘʜˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ), ʘ ʪʘʢʦʞ ʧʨʦʚʝʩʪʠ ʪʨʠʚʘʣʠʡ ʤʦʥʽʪʦʨʠʥʛ ʥʘʩʪʫʧʥʠʭ ʟʤʽʥ 

ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʣʽʩʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ. ʄʝʪʘ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʣʷʛʘʣʘ ʚ 

ʦʮʽʥʮʽ ʚʧʣʠʚʫ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʟ ʚʽʜʦʤʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʥʘ ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ 

ʥʘʩʘʜʞʝʥʴ ʩʦʩʥʷʢʽʚ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ɸ1-2, ɺ2-3 ʇʦʣʽʩʴʢʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 

ʟʘʧʦʚʽʜʥʠʢʘ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʽʨʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʩʫʢʮʝʩʽʾ ʩʦʩʥʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʇʦʣʽʩʴʢʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ ʧʨʦʚʦʜʠʣʠ ʚ 

ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚʘʭ ɸ1-2, ɺ2-3 ʇʝʨʛʘʥʩʴʢʦʛʦ ʪʘ ʂʦʧʠʱʘʥʩʴʢʦʛʦ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʚʽʜʜʽʣʝʥʴ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ 

ʨʘʥʽʰʝ ʟʘʢʣʘʜʝʥʠʭ ʧʨʦʙʥʠʭ ʧʣʦʱʘʭ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʧʦʞʝʞ 2020 ʨʦʢʫ. 

ʆʮʽʥʢʘ ʚʽʜʧʘʜʫ ʜʝʨʝʚ ʧʨʦʚʦʜʠʣʘʩʷ ʟʘ ʤʝʪʦʜʠʢʦʶ, ʚ ʦʩʥʦʚʫ ʷʢʦʾ ʧʦʢʣʘʜʝʥʦ 

ʤʝʪʦʜ ʢʚʘʜʨʘʪʽʚ, ʱʦ ʚʠʭʦʜʷʪʴ ʟ ʦʜʥʽʻʾ ʮʝʥʪʨʘʣʴʥʦʾ ʪʦʯʢʠ [10]. ʇʨʠ ʮʴʦʤʫ ʤʝʪʦʜʽ 

ʫ ʪʦʯʢʘʭ ʙʘʟʦʚʦʾ ʩʽʪʢʠ ʚʽʜʙʠʨʘʣʠ ʧʦ ʯʦʪʠʨʠ ʥʘʡʙʣʠʞʯʠʭ ʜʝʨʝʚʘ (ʧʦ ʦʜʥʦʤʫ ʫ 

ʢʦʞʥʦʤʫ ʢʚʘʜʨʘʪʽ). ɺʩʴʦʛʦ ʦʮʽʥʶʚʘʣʠ ʩʪʘʥ ʥʝ ʤʝʥʰʝ 100 ʜʝʨʝʚ ʜʽʘʤʝʪʨʦʤ 10 ʩʤ 

ʽ ʙʽʣʴʰʝ ʥʘ ʢʦʞʥʽʡ ʜʽʣʷʥʮʽ. ʋ ʢʦʞʥʦʛʦ ʚʠʟʥʘʯʝʥʦʛʦ ʜʝʨʝʚʘ ʚʠʤʽʨʶʚʘʣʠ ʚʠʩʦʪʫ, 

ʜʽʘʤʝʪʨ ʩʪʦʚʙʫʨʘ ʥʘ ʚʠʩʦʪʽ 1,3 ʤ ʚʽʜ ʦʩʥʦʚʠ, ʚʠʩʦʪʫ ʜʦ ʞʠʚʦʾ ʯʘʩʪʠʥʠ ʢʨʦʥʠ, ʘ 

ʪʘʢʦʞ ʩʪʫʧʽʥʴ ʟʘʩʝʣʝʥʥʷ ʢʦʤʘʭʘʤʠ. ʇʽʩʣʷ ʧʦʞʝʞʽ ʦʮʽʥʶʚʘʣʠ ʩʪʘʥ ʢʨʦʥʠ, 

ʫʪʚʦʨʝʥʥʷ ʧʦʞʝʞʥʦʾ ʧʽʜʩʫʰʠʥʠ, ʦʙʛʦʨʘʥʥʷ ʢʦʨʝʥʝʚʠʭ ʣʘʧ, ʚʠʩʦʪʫ ʥʘʛʘʨʫ ʪʘ 
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ʩʪʫʧʽʥʴ ʟʘʩʝʣʝʥʥʷ ʢʦʤʘʭʘʤʠ. ɺʽʜʧʘʜ ʦʮʽʥʶʚʘʣʠ ʟʘ ʢʽʣʴʢʽʩʪʶ ʟʘʛʠʙʣʠʭ ʜʝʨʝʚ ʫ 

ʚʽʜʩʦʪʢʘʭ ʚʽʜ ʾʭʥʴʦʾ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ. ʌʽʪʦʤʘʩʫ ʜʝʨʝʚʦʩʪʘʥʫ ʚʠʟʥʘʯʘʣʠ 

ʤʝʪʦʜʦʤ ʧʝʨʝʣʽʢʦʚʦʾ ʪʘʢʩʘʮʽʾ ʪʘ ʚʟʷʪʪʷ ʤʦʜʝʣʴʥʠʭ ʜʝʨʝʚ. ɺʩʴʦʛʦ ʥʘ ʢʦʞʥʽʡ 

ʧʨʦʙʥʽʡ ʧʣʦʱʽ ʙʫʣʦ ʚʟʷʪʦ ʧʦ 30 ʤʦʜʝʣʴʥʠʭ ʜʝʨʝʚ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʨʽʟʥʠʭ ʩʪʫʧʝʥʽʚ 

ʪʦʚʱʠʥʠ. ɺʩʽ ʩʦʩʥʷʢʠ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʽʣʷʥʢʘʭ ʙʫʣʦ ʧʨʦʡʜʝʥʦ ʷʢ 

ʥʠʟʦʚʠʤʠ, ʪʘʢ ʽ ʚʝʨʭʦʚʠʤʠ ʧʦʞʝʞʘʤʠ. ʅʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ 11 ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʧʝʨʝʭʽʜ 

ʚʦʛʥʶ ʚ ʢʨʦʥʠ ʜʝʨʝʚ. ʇʦʞʝʞʽ ʟ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʜʦ 2000 ʢɺʪ/ʤ ʚʽʜʥʦʩʷʪʴ ʜʦ 

ʥʠʟʴʢʦʽʥʪʝʥʩʠʚʥʠʭ, ʚʽʜ 2001 ʜʦ 4000 ʢɺʪ/ʤ ï ʜʦ ʩʝʨʝʜʥʴʦʽʥʪʝʥʩʠʚʥʠʭ ʪʘ ʧʦʥʘʜ 

4000 ʢɺʪ/ʤ - ʜʦ ʚʠʩʦʢʦʽʥʪʝʥʩʠʚʥʠʭ [5, 8, 12]. ʇʦʞʝʞʽ ʚʠʩʦʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʨʦʟʚʠʥʫʣʠʩʷ ʥʘ ʧʨʦʙʥʠʭ ʧʣʦʱʘʭ ˉ 6 ʪʘ 11, ʩʝʨʝʜʥʴʦʾ - ʥʘ ˉ: 1, 4, 8, 10, ʥʠʟʴʢʦʾ 

- ʥʘ ʧʨʦʙʥʠʭ ʧʣʦʱʘʭ ˉ: 2, 3, 5, 7, 9, 12, 13. ʇʽʩʣʷ ʧʦʞʝʞ ʫ ʩʦʩʥʷʢʘʭ ʥʘ ʟʘʢʣʘʜʝʥʠʭ 

ʧʨʦʙʥʠʭ ʧʣʦʱʘʭ ʧʨʦʚʦʜʠʣʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʩʪʘʥʦʤ ʢʦʤʧʦʥʝʥʪʽʚ ʥʘʩʘʜʞʝʥʥʷ, 

ʟʤʽʥʦʶ ʾʭ ʬʽʪʦʤʘʩʠ ʪʘ ʧʽʩʣʷʧʦʞʝʞʥʦʾ ʩʫʢʮʝʩʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʧʦʞʝʞ ʟ 

ʚʽʜʦʤʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʥʘ ʢʦʤʧʦʥʝʥʪʠ ʩʦʩʥʦʚʦʛʦ ʜʝʨʝʚʦʩʪʘʥʫ ʚ ʫʤʦʚʘʭ 

ʇʦʣʽʩʴʢʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ ʚʢʣʶʯʘʣʠ ʦʮʽʥʢʫ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʭ ʟʤʽʥ, 

ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʧʨʦʮʝʩʽ ʛʦʨʽʥʥʷ. ɿ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʭ ʟʤʽʥ ʤʠ ʨʦʟʛʣʷʜʘʣʠ 

ʟʛʦʨʷʥʥʷ ʬʽʪʦʤʘʩʠ, ʪʨʠʚʘʣʽʩʪʴ ʚʧʣʠʚʫ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʥʘ ʜʝʨʝʚʘ, ʘ ʟ 

ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ - ʚʽʜʧʘʜ ʜʝʨʝʚ, ʥʘʢʦʧʠʯʝʥʥʷ ʬʽʪʦʤʘʩʠ, ʧʽʩʣʷʧʦʞʝʞʥʫ ʩʫʢʮʝʩʽʶ 

ʨʦʩʣʠʥʥʦʩʪʽ ʚ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚʘʭ ɸ1-2, ɺ2-3 ʇʝʨʝʛʘʥʩʴʢʦʛʦ, ʂʦʧʠʱʘʥʩʴʢʦʛʦ, 

ʉʝʣʝʟʽʚʩʴʢʦʛʦ ʇʅɼɺ (ʨʠʩ. 1). 

 

         

         
ʘ)                                   ʙ)                                  ʚ) 

ʈʠʩ. 1. ʇʦʩʪʧʦʞʝʞʥʘ ʩʫʢʮʝʩʽʷ ʚ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚʘʭ ɸ1-2, ɺ2-3 

ʇʝʨʛʘʥʩʴʢʦʛʦ ʇʅɼɺ ʧʽʩʣʷ ʥʠʟʦʚʠʭ ʧʦʞʝʞ ʚʠʩʦʢʦʾ (5611 ʢɺʪ/ʤ, ʚʝʨʭʥʽʡ ʨʷʜ) 

ʪʘ ʥʠʟʴʢʦʾ (1067 ʢɺʪ/ʤ, ʥʠʞʥʽʡ ʨʷʜ) ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʯʝʨʝʟ 2 (ʘ), 3 (ʙ) ʽ 4 (ʚ) ʨʦʢʠ 
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ɺ ʥʘʩʘʜʞʝʥʥʷʭ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʽʣʷʥʢʘʭ ʟʛʦʨʽʣʽ ʧʽʜ ʯʘʩ ʧʦʞʝʞʽ ʣʽʩʦʚʽ 

ʛʦʨʶʯʽ ʤʘʪʝʨʽʘʣʠ (ʃɻʄ) ʩʢʣʘʣʠ ʚʽʜ 17,6 ʜʦ 74,1 % ʚʽʜ ʥʘʜˇʨʫʥʪʦʚʦʾ ʬʽʪʦʤʘʩʠ ʜʦ 

ʧʦʞʝʞʽ, ʟʘʣʝʞʥʦ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʛʦʨʽʥʥʷ (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʷ 1 

ʇʦʚʥʦʪʘ ʟʛʦʨʘʥʥʷ ʣʽʩʦʚʠʭ ʛʦʨʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚʽʜʥʦʩʥʦ ʯʘʩʪʢʠ ʬʽʪʦʤʘʩʠ 

ʜʦ ʧʦʞʝʞ 2020 ʨʦʢʫ 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ 

ʧʦʞʝʞʽ 

 ̄

ʧʨʦʙʥʦʾ 

ʧʣʦʱʽ 

ɻ
ʣ
ʠ
ʙ
ʠ
ʥ
ʘ
 

ʧ
ʨ
ʦ
ʛ
ʦ
ʨ
ʘ
ʥ
ʥ
ʷ
,
 

ʩ
ʤ 

ʏ
ʦ
ʨ
ʥ
ʠ
ʯ
ʥ
ʠ
ʢ
ʠ
,
 

ʙ
ʨ
ʫ
ʩ
ʥ
ʠ
ʯ
ʥ
ʠ
ʢ
ʠ
 

 

ʪ
ʨ
ʘ
ʚ
ʠ

 
ɼ
ʝ
ʨ
ʝ
ʚ
ʘ

,
 
ʱ
ʦ
 
ʫ
ʧ
ʘ
ʣ
ʠ

 

ɺ
ʽ
ʜ
ʧ
ʘ
ʜ

 

ʄ
ʦ
ʭ
ʠ
,
 
ʣ
ʠ
ʰ
ʘ
ʡ
ʥ
ʠ
ʢ
ʠ
,
 

ʧ
ʽ
ʜ
ʩ
ʪ
ʠ
ʣ
ʢ
ʘ

 ɺʩʴʦʛʦ 

ʟʛʦʨʽʣʦ 

ʬʽʪʦʤʘʩʠ 

ʢʛ/ʤ2 % 

ʂʦʧʠʱʘʥʩʴʢʝ ʇʅɼɺ 

ʅʠʟʴʢʘ 

2 3,3 100 3,1 100 16,6 0,96 17,6 

3 3,9 100 30,8 100 32,5 1,42 34,3 

5 4,7 100 23,7 100 47,4 2,10 43,1 

7 3,5 100 6,3 100 26,3 1,08 26,1 

9 4,2 100 30,4 100 28,0 1,60 34,0 

ʉʝʨʝʜʥʷ 

1 4,4 100 2,6 100 24,7 1,35 21,7 

4 4,0 100 13,0 100 27,1 1,29 29,2 

8 4,1 100 30,1 100 25,3 1,36 28,8 

ɺʠʩʦʢʘ 6 6,4 100 45,7 100 80,8 3,07 74,1 

ʅɯʈ005 - 1,14 1,23 1,47 1,23 1,76 1,20 1,44 

ʇʝʨʛʘʥʩʴʢʝ ʇʅɼɺ 

ʅʠʟʴʢʘ 
12 3,3 100 31,4 100 42,3 1,63 42,3 

13 3,0 100 49,1 100 21,6 1,13 34,6 

ʉʝʨʝʜʥʷ 10 5,6 100 33,0 100 32,7 1,92 44,1 

ɺʠʩʦʢʘ 11 6,6 100 26,6 100 46,5 3,14 47,8 

ʅɯʈ005 - 1,18 1,23 1,27 1,23 1,54 1,22 1,37 

 

ʇʽʜʩʪʠʣʢʘ ʟʙʝʨʝʛʣʘʩʷ ʣʠʰʝ ʯʘʩʪʢʦʚʦ. ɺʩʴʦʛʦ ʟʛʦʨʽʣʦ ʚʽʜ 1 ʜʦ 3 ʢʛ/ʤ2 

ʬʽʪʦʤʘʩʠ. ʄʘʢʩʠʤʘʣʴʥʦ ʢʽʣʴʢʽʩʪʴ ʥʘʜˇʨʫʥʪʦʚʦʾ ʬʽʪʦʤʘʩʠ ʟʤʝʥʰʠʣʘʩʴ ʥʘ 74% ʚʽʜ 

ʜʦʧʦʞʝʞʥʦʛʦ ʟʥʘʯʝʥʥʷ (ʧʨʦʙʥʘ ʧʣʦʱʘ ˉ 6) ʧʽʩʣʷ ʧʦʞʝʞʽ ʚʠʩʦʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. 

ʂʽʣʴʢʽʩʪʴ ʟʛʦʨʽʣʦʾ ʬʽʪʦʤʘʩʠ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʘ ʟ ʧʦʧʝʨʝʜʥʽʤʠ ʧʦʛʦʜʥʠʤʠ ʫʤʦʚʘʤʠ 

(ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ 0,75), ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʦʢʘʟʥʠʢʦʤ ʚʦʣʦʛʦʩʪʽ (ʇɺ-1), 

ʚʚʝʜʝʥʠʤ ʜʣʷ ʦʮʽʥʢʠ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʫ ʣʽʩʽ ʟʘ ʧʦʛʦʜʦʶ, ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ 

ʷʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʽ ʜʘʥʽ ʧʨʦ ʦʧʘʜʠ, ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʽʪʨʷ ʪʘ ʪʦʯʢʫ ʨʦʩʠ (ʨʠʩ. 2).  
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ʏʘʩʪʢʘ ʬʽʪʦʤʘʩʠ, % 

 
ʈʠʩ. 2. ɿʚôʷʟʦʢ ʯʘʩʪʢʠ ʟʛʦʨʽʣʦʾ ʬʽʪʦʤʘʩʠ (ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʬʽʪʦʤʘʩʠ ʜʦ 

ʧʦʞʝʞ 2020 ʨʦʢʫ, %) ʟ ʚʝʣʠʯʠʥʦʶ ʧʦʢʘʟʥʠʢʘ ʇɺ-1  

ʚ ʫʤʦʚʘʭ ʇʝʨʛʘʥʩʴʢʦʛʦ ʇʅɼɺ 
 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʨʠ ʟʛʦʨʷʥʥʽ ʃɻʄ ʥʘ ʧʦʚʝʨʭʥʽ ʧʽʜʩʪʠʣʢʠ ʚʘʨʽʶʚʘʣʘ ʚʽʜ 650 ʜʦ 

1010Áʉ. ʊʝʤʧʝʨʘʪʫʨʘ ʥʘ ʧʦʚʝʨʭʥʽ ʢʦʨʠ ʩʪʦʚʙʫʨʘ ʚ ʢʦʤʣʝʚʽʡ ʯʘʩʪʠʥʽ ʜʝʨʝʚʘ 

ʜʦʩʷʛʘʣʘ 627-732Áʉ. ʊʝʤʧʝʨʘʪʫʨʘ ʧʽʜ ʢʦʨʦʶ ʜʝʨʝʚʘ ʫ ʟʦʥʽ ʢʘʤʙʽʶ ʽ ʬʣʦʝʤʠ ʧʽʜ 

ʯʘʩ ʧʨʦʭʦʜʞʝʥʥʷ ʢʨʦʤʢʠ ʚʦʛʥʶ ʧʽʜʥʽʤʘʣʘʩʷ ʚʽʜ 294 ʜʦ 486Áʉ ʧʨʦʪʷʛʦʤ 3-4 ʭʚ. 

ʇʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʢʨʦʤʢʠ ʚʦʛʥʶ ʟʥʠʞʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʜʦ 50Áʉ ʪʨʠʚʘʣʦ 

ʧʨʦʪʷʛʦʤ 5-6 ʭʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʞʠʚʽ ʪʢʘʥʠʥʠ ʩʪʦʚʙʫʨʘ ʧʽʜʜʘʚʘʣʠʩʷ ʚʧʣʠʚʫ 

ʪʝʤʧʝʨʘʪʫʨʠ ʙʽʣʴʰʦʾ ʟʘ 50Áʉ ʧʦʥʘʜ 8-10 ʭʚ. ʇʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 50Áʉ ʽ ʚʠʱʝ ʧʽʜ 

ʢʦʨʦʶ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʛʠʙʝʣʴ ʢʣʽʪʠʥ ʢʘʤʙʽʶ ʪʘ ʬʣʦʝʤʠ. ʇʨʠ ʩʠʣʴʥʦʤʫ 

ʪʝʨʤʽʯʥʦʤʫ ʧʦʰʢʦʜʞʝʥʥʶ ʢʘʤʙʽʶ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʤʠʨʘʥʥʷ ʜʝʨʝʚʘ. ʇʽʜ ʯʘʩ 

ʧʦʞʝʞʽ ʟʘʛʠʙʝʣʴ ʜʝʨʝʚʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʧʨʠ ʧʦʰʢʦʜʞʝʥʥʽ ʚʦʛʥʝʤ ʭʚʦʾ 

ʢʨʦʥ ʪʘ ʦʙʛʦʨʘʥʥʽ ʧʦʚʝʨʭʥʝʚʠʭ ʢʦʨʝʥʝʚʠʭ ʣʘʧ. ʇʨʠ ʥʠʟʦʚʠʭ ʧʦʞʝʞʘʭ ʜʦ 80% 

ʪʝʧʣʘ ʥʘʜʭʦʜʠʪʴ ʟ ʥʘʛʨʽʪʠʤʠ ʛʘʟʘʤʠ ʚ ʢʨʦʥʠ ʜʝʨʝʚ. ʋ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʨʠ 

ʩʝʨʝʜʥʴʦʽʥʪʝʥʩʠʚʥʽʡ ʧʦʞʝʞʽ ʦʧʘʣ ʢʨʦʥʠ ʟʘʬʽʢʩʦʚʘʥʦ ʫ 25 % ʜʝʨʝʚ ʥʘ ʧʨʦʙʥʽʡ 

ʧʣʦʱʽ ˉ 10 ʪʘ ʙʽʣʴʰ ʥʽʞ ʫ 75 % ʥʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ ˉ 11 ʧʨʠ ʧʝʨʝʢʠʜʘʥʥʽ ʚʦʛʥʶ 

ʥʘ ʜʝʨʝʚʦʩʪʘʥ ʧʽʜ ʯʘʩ ʧʦʞʝʞʽ ʚʠʩʦʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. 

ʇʨʠ ʪʝʨʤʽʯʥʦʤʫ ʧʦʰʢʦʜʞʝʥʥʽ ʢʘʤʙʽʶ ʩʪʦʚʙʫʨʘ ʽ ʢʦʨʽʥʥʷ ʜʝʨʝʚ, 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʩʣʘʙʣʝʥʥʷ ʾʭ ʞʠʪʪʻʚʦʛʦ ʩʪʘʥʫ ʽ ʩʪʚʦʨʶʶʪʴʩʷ ʫʤʦʚʠ ʜʣʷ ʟʘʩʝʣʝʥʥʷ 

ʾʭ ʢʦʤʘʭʘʤʠ. ʄʠ ʚʠʷʚʠʣʠ ʟʘʣʝʞʥʽʩʪʴ ʢʽʣʴʢʦʩʪʽ ʜʝʨʝʚ, ʱʦ ʚʽʜʧʘʣʠ ʚʽʜ ʚʠʩʦʪʠ 

ʥʘʛʘʨʫ ʪʘ ʩʪʫʧʝʥʷ ʫʨʘʞʝʥʦʩʪʽ ʝʥʪʦʤʦʰʢʽʜʥʠʢʘʤʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʠʭʘʥʥʷ ʜʝʨʝʚ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʚʥʘʩʣʽʜʦʢ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʪʝʨʤʽʯʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʝʨʝʚʘ, 

ʘ ʡ ʧʦʜʘʣʴʰʦʛʦ ʧʦʩʣʘʙʣʝʥʥʷ ʾʭʥʴʦʛʦ ʞʠʪʪʻʚʦʛʦ ʩʪʘʥʫ. ʇʽʩʣʷ ʚʠʩʦʢʦʽʥʪʝʥʩʠʚʥʠʭ 

ʧʦʞʝʞ ʚʽʜʧʘʜ ʜʝʨʝʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʪʷʛʦʤ ʧʝʨʰʠʭ ʜʚʦʭ-ʪʨʴʦʭ ʨʦʢʽʚ ʧʽʩʣʷ 

ʧʦʞʝʞʽ (87-92% ʚʽʜ ʚʩʽʭ ʚʽʜʧʘʣʠʭ ʜʝʨʝʚ ʟʘ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʴ). ʇʽʩʣʷ                 

ʩʝʨʝʜʥʴʦ- ʪʘ ʥʠʟʴʢʦʽʥʪʝʥʩʠʚʥʠʭ ʧʦʞʝʞ ʚʽʥ ʙʽʣʴʰ ʨʦʟʪʷʛʥʫʪʠʡ ʟʘ ʯʘʩʦʤ, ʘʣʝ 

ʦʩʥʦʚʥʘ ʯʘʩʪʠʥʘ ʚʽʜʧʘʜʫ (ʜʦ 70-75 % ʚʽʜ ʚʩʽʭ ʜʝʨʝʚ, ʱʦ ʚʽʜʧʘʣʠ ʟʘ ʧʝʨʽʦʜ 
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ʩʧʦʩʪʝʨʝʞʝʥʥʷ) ʪʘʢʦʞ ʧʨʠʧʘʜʘʻ ʥʘ ʧʝʨʰʽ ʨʦʢʠ ʧʽʩʣʷ ʧʽʨʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ        

(ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʷ 2 

ɼʠʥʘʤʽʢʘ ʚʽʜʧʘʜʫ ʜʝʨʝʚ ʚ ʩʦʩʥʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ ʧʽʩʣʷ ʧʦʞʝʞ ʨʽʟʥʦʾ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʇʦʣʽʩʴʢʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ 

(ʩʝʨʝʜʥʻ ʟʘ 2020 ï 2024 ʨʦʢʠ) 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ 

ʧʦʞʝʞʽ 

ʇʨʦʙʥʘ 

ʧʣʦʱʘ 

ʇʝʨʽʦʜ ʧʽʩʣʷ ʧʦʞʝʞʽ, ʨʦʢʽʚ 

1 2 3 4 

ʂʦʧʠʱʘʥʩʴʢʝ ʇʅɼɺ 

ʅʠʟʴʢʘ 

2 3,2 3,2 4,3 5,3 

3 2,4 5,9 8,2 - 

5 2,4 4,8 4,8 4,8 

7 4,0 5,0 5,0 6,0 

9 0 1,0 1,0 - 

ʉʝʨʝʜʥʷ 
1 4,2 5,2 7,3 73 

4 12,2 14,3 14,3 143, 

8 5,1 6,1 8,1 - 

ɺʠʩʦʢʘ 6 82,1 86,9 88,1 89,3 

ʅɯʈ005 - 1,43 1,27 1,46 1,34 

ʇʝʨʛʘʥʩʴʢʝ ʇʅɼɺ 

ʅʠʟʴʢʘ 
12 3,3 5,4 5,4 7,6 

13 3,2 4,2 6,4 6,4 

ʉʝʨʝʜʥʷ 10 11,8 16,1 16,1 16,1 

ɺʠʩʦʢʘ 11 61,8 70,1 70,1 70,1 

ʅɯʈ005 - 1,42 1,34 1,39 1,40 
 

ʅʘʤʠ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʯʘʩʪʢʠ ʜʝʨʝʚ, ʱʦ ʚʽʜʧʘʣʠ (ʚʽʜ 

ʜʦʧʦʞʝʞʥʦʾ ʾʭ ʢʽʣʴʢʦʩʪʽ, %) ʟʘʣʝʞʥʦ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʛʦʨʽʥʥʷ (ʢʦʝʬʽʮʽʻʥʪ 

ʢʦʨʝʣʷʮʽʾ ʩʪʘʥʦʚʠʪʴ 0,88) (ʨʠʩ. 3). 
 

ʏʘʩʪʢʘ ʚʽʜʧʘʜʫ ʜʝʨʝʚ, % 

 
ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʧʦʞʝʞʽ, ʢɺʪ/ʤ 

ʈʠʩ. 3. ɿʘʣʝʞʥʽʩʪʴ ʯʘʩʪʢʠ ʚʽʜʧʘʣʠʭ ʜʝʨʝʚ ʫ ʩʦʩʥʷʢʘʭ (ʚʽʜ ʜʦʧʦʞʝʞʥʦʾ ʾʭ 

ʢʽʣʴʢʦʩʪʽ, %) ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʛʦʨʽʥʥʷ ʚ ʫʤʦʚʘʭ ʂʦʧʠʱʘʥʩʴʢʦʛʦ ʇʅɼɺ 
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ʇʦʰʢʦʜʞʝʥʥʷ ʪʘ ʚʽʜʧʘʜ ʜʝʨʝʚ ʜʽʘʤʝʪʨʦʤ ʤʝʥʰʝ 8 ʩʤ ʧʽʩʣʷ 

ʥʠʟʴʢʦʽʥʪʝʥʩʠʚʥʠʭ ʧʦʞʝʞ ʙʫʣʠ ʥʝʟʥʘʯʥʽ (5-10% ʚʽʜ ʾʭ ʟʘʛʘʣʴʥʦʾ ʾʭ ʢʽʣʴʢʦʩʪʽ), ʽ 

ʜʦʩʷʛʘʣʠ 100% ʧʽʩʣʷ ʚʠʩʦʢʦʽʥʪʝʥʩʠʚʥʠʭ. ʇʽʜʨʦʩʪ ʩʦʩʥʠ ʚ ʢʫʨʪʠʥʘʭ ʪʘʢʦʞ ʙʫʣʦ 

ʧʦʰʢʦʜʞʝʥʦ ʧʽʜ ʯʘʩ ʛʦʨʽʥʥʷ, ʯʘʩʪʢʘ ʟʘʛʠʙʣʠʭ ʝʢʟʝʤʧʣʷʨʽʚ ʚʘʨʽʶʚʘʣʘ ʚʽʜ 40 ʜʦ 

100% ʚʽʜ ʾʭ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʛʦʨʽʥʥʷ. ʇʽʜʨʽʩʪ 

ʟʘʚʚʠʰʢʠ ʤʝʥʰʝ 1 ʤ ʟʘʛʠʥʫʚ ʧʦʚʥʽʩʪʶ ʧʽʜ ʯʘʩ ʚʞʝ ʩʘʤʦʾ ʧʦʞʝʞʽ. 

ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʛʦʨʽʥʥʷ, ʣʠʰʘʡʥʠʢʦʚʦ-ʤʦʭʦʚʠʡ ʧʦʢʨʠʚ ʥʘ ʚʩʽʭ 

ʜʽʣʷʥʢʘʭ ʧʽʩʣʷ ʧʦʞʝʞʽ ʟʘʛʠʥʫʚ ʯʠ ʜʝʛʨʘʜʫʚʘʚ. ʋ ʩʦʩʥʷʢʘʭ ʥʘ ʧʨʦʙʥʠʭ ʧʣʦʱʘʭ, 

ʧʨʦʡʜʝʥʠʭ ʧʦʞʝʞʘʤʠ ʩʝʨʝʜʥʴʦʾ ʪʘ ʥʠʟʴʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʨʦʩʣʠʥʥʽ 

ʤʽʢʨʦʫʛʨʫʧʦʚʘʥʥʷ ʟʙʝʨʝʛʣʠʩʷ. ʋ ʩʦʩʥʷʢʘʭ ʥʘ ʜʽʣʷʥʢʘʭ, ʧʨʦʡʜʝʥʠʭ 

ʚʠʩʦʢʦʽʥʪʝʥʩʠʚʥʦʶ ʧʦʞʝʞʝʶ, ʤʝʞʽ ʜʦʧʦʞʝʞʥʠʭ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʫʚʘʥʴ ʙʫʣʦ 

ʟʥʠʱʝʥʦ ʚʦʛʥʝʤ ʧʦʚʥʽʩʪʶ. ɺʽʜʥʦʚʣʝʥʥʷ ʪʨʘʚ'ʷʥʠʩʪʦ-ʯʦʨʥʠʯʥʠʢʦʚʦ-

ʙʨʫʩʥʠʯʥʠʢʦʚʦʛʦ ʷʨʫʩʫ ʰʣʷʭʦʤ ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʨʦʟʤʥʦʞʝʥʥʷ, ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʚʞʝ 

ʥʘʩʪʫʧʥʦʛʦ ʨʦʢʫ ʧʽʩʣʷ ʧʦʞʝʞʽ. ʅʘ ʤʽʩʮʽ ʜʦʧʦʞʝʞʥʠʭ ʙʨʫʩʥʠʯʥʦ-ʣʠʰʘʡʥʠʢʦʚʠʭ 

ʪʘ ʙʨʫʩʥʠʯʥʦ-ʟʝʣʝʥʦʤʦʭʦʚʠʭ ʤʽʢʨʦʫʛʨʫʧʦʚʘʥʴ ʬʦʨʤʫʚʘʣʠʩʷ ʙʨʫʩʥʠʯʥʽ ʧʨʠ 

ʛʣʠʙʠʥʽ ʧʨʦʛʦʨʘʥʥʷ ʧʽʜʩʪʠʣʢʠ ʜʦ 4 ʩʤ. ʄʽʩʮʷ ʟ ʛʣʠʙʠʥʦʶ ʧʨʦʛʦʨʷʥʥʷ ʣʽʩʦʚʦʾ 

ʧʽʜʩʪʠʣʢʠ ʧʦʥʘʜ 4 ʩʤ ʟʘʩʝʣʷʣʠ ʤʦʭʠ. ʌʦʨʤʫʚʘʥʥʶ ʨʦʩʣʠʥʥʠʭ ʤʽʢʨʦʫʛʨʫʧʦʚʘʥʴ 

ʟʽ ʩʚʽʪʣʦʣʶʙʥʠʤʠ ʚʠʜʘʤʠ ʨʦʩʣʠʥ, ʩʧʨʠʷʣʦ ʨʦʟʨʽʜʞʫʚʘʥʥʷ ʜʝʨʝʚʥʦʛʦ ʧʦʢʨʠʚʫ 

ʚʥʘʩʣʽʜʦʢ ʚʽʜʤʠʨʘʥʥʷ ʜʝʨʝʚ. 

ɼʣʷ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ʇʝʨʛʘʥʩʴʢʦʛʦ ʇʅɼɺ ʭʘʨʘʢʪʝʨʥʘ ʙʽʣʴʰʘ ʚʠʜʦʚʘ 

ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ, ʘʣʝ ʪʫʪ ʥʘʙʘʛʘʪʦ ʤʝʥʰʝ ʤʦʭʦʚʦ-ʣʠʰʘʡʥʠʢʦʚʦʛʦ ʧʦʢʨʠʚʫ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʂʦʧʠʱʘʥʩʴʢʠʤ ʇʅɼɺ. ɯ ʭʦʯʘ ʧʨʦʮʝʩ ʧʽʩʣʷ ʧʦʞʝʞʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ 

ʥʘʜ̌ʨʫʥʪʦʚʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʧʨʦʭʦʜʠʪʴ ʦʜʥʘʢʦʚʦ ʫ ʮʠʭ ʇʅɼɺ, ʧʨʦʪʝ ʙʽʣʴʰʘ ʚʠʜʦʚʘ 

ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʯʦʨʥʠʯʥʦ-ʙʨʫʩʥʠʯʥʠʭ ʩʦʩʥʷʢʘʭ. ʉʬʦʨʤʦʚʘʥʘ ʚ 

ʧʝʨʰʽ ʨʦʢʠ ʧʽʩʣʷ ʚʠʩʦʢʦ ʽʥʪʝʥʩʠʚʥʦʾ ʧʦʞʝʞʽ ʤʦʟʘʾʯʥʘ ʩʪʨʫʢʪʫʨʘ ʪʨʘʚ'ʷʥʦ-

ʯʘʛʘʨʥʠʢʦʚʦʛʦ ʷʨʫʩʫ ʟʙʝʨʝʛʣʘʩʷ ʽ ʜʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ. 

ʇʨʠ ʚʠʩʦʢʦʽʥʪʝʥʩʠʚʥʠʭ ʧʦʞʝʞʘʭ ʫ ʩʦʩʥʷʢʘʭ, ʧʽʜʨʽʩʪ ʧʨʘʢʪʠʯʥʦ ʟʘʛʠʥʫʚ 

ʧʦʚʥʽʩʪʶ, ʧʨʦʪʝ ʚʞʝ ʥʘ ʥʘʩʪʫʧʥʠʡ ʨʽʢ, ʟ'ʷʚʠʣʠʩʷ ʩʭʦʜʠ (ʜʦ 180 ʪʠʩ. ʝʢʟ./ʛʘ), ʭʦʯʘ 

ʫ ʥʘʩʪʫʧʥʽ 2-3 ʨʦʢʠ ʧʦʥʘʜ 90% ʾʭ ʪʘʢʦʞ ʟʘʛʠʥʫʣʦ. ʇʨʠʯʠʥʦʶ ʟʘʛʠʙʝʣʽ ʩʭʦʜʽʚ ʥʘ 

ʥʘʰʫ ʜʫʤʢʫ ʻ ʟʤʽʥʘ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ, ʢʦʣʠ ʜʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʧʦʚʝʨʭʥʽ 

ˇʨʫʥʪʫ ʜʦʩʷʛʘʣʠ 27-32 Áʉ, ʽ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ˇʨʫʥʪʦʚʦʾ ʚʦʣʦʛʠ. ʄʘʩʦʚʘ ʟʘʛʠʙʝʣʴ 

ʩʭʦʜʽʚ ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʤʦʞʝ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʘ ʢʦʥʢʫʨʝʥʮʽʻʶ ʷʢ ʤʽʞ ʩʭʦʜʘʤʠ, ʪʘʢ 

ʽ ʟ ʜʝʨʝʚʦʩʪʘʥʦʤ, ʱʦ ʟʙʝʨʽʛʩʷ, ʯʘʛʘʨʥʠʢʘʤʠ ʽ ʪʨʘʚʘʤʠ, ʘ ʪʘʢʦʞ ʟʥʠʱʝʥʥʷʤ ʾʭ 

ʤʠʦhʧʦʜʽʙʥʠʤʠ ʛʨʠʟʫʥʘʤʠ. ɸʣʝ ʛʦʣʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʟʥʠʞʝʥʥʷ ʞʠʪʪʻʟʜʘʪʥʦʩʪʽ 

ʧʦʥʦʚʣʝʥʥʷ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʤʠ ʚʚʘʞʘʻʤʦ, ʮʝ ʡʦʛʦ ʟʘʨʘʞʝʥʽʩʪʴ ʬʽʪʦʧʘʪʦʛʝʥʘʤʠ. 

ʇʽʩʣʷʧʦʞʝʞʥʝ ʚʽʜʥʦʚʣʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʝʟ ʟʤʽʥʠ ʧʦʨʽʜ ï ʩʦʩʥʠ ʟ ʜʦʤʽʰʢʦʶ 

ʙʝʨʝʟʠ ʪʘ ʚʽʣʴʭʠ. ɾʠʪʪʻʚʠʡ ʩʪʘʥ ʜʦʙʨʠʡ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʯʘʪʢʦʚʠʡ ʝʪʘʧ 

ʧʽʩʣʷʧʦʞʝʞʥʦʛʦ ʣʽʩʦʚʽʜʥʦʚʥʦʛʦ ʧʨʦʮʝʩʫ ʫ ʩʦʩʥʦʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʇʝʨʛʘʥʩʴʢʦʛʦ 

ʪʘ ʂʦʧʠʱʘʥʩʴʢʦʛʦ ʇʅɼɯ ʇʦʣʽʩʴʢʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ ʤʦʞʥʘ ʚʠʟʥʘʪʠ 

ʟʘʜʦʚʽʣʴʥʠʤ. ʇʽʩʣʷʧʦʞʝʞʥʠʡ ʤʦʥʽʪʦʨʠʥʛ ʚʠʷʚʠʚ ʟʤʽʥʫ ʢʽʣʴʢʦʩʪʽ ʪʘ ʩʪʨʫʢʪʫʨʠ 
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ʬʽʪʦʤʘʩʠ ʢʦʤʧʦʥʝʥʪʽʚ ʩʦʩʥʷʢʽʚ. ɺʥʘʩʣʽʜʦʢ ʟʛʦʨʷʥʥʷ  ʢʽʣʴʢʽʩʪʴ ʥʘʜˇʨʫʥʪʦʚʦʾ 

ʬʽʪʦʤʘʩʠ ʟʤʝʥʰʠʣʘʩʴ, ʘʣʝ ʚʽʜʤʠʨʘʥʥʷ ʜʝʨʝʚ ʩʧʨʠʷʣʦ ʾʾ ʧʦʜʘʣʴʰʦʤʫ 

ʥʘʛʨʦʤʘʜʞʝʥʥʶ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʛʦʨʽʥʥʷ ʚʧʣʠʚʘʻ ʥʝ ʪʽʣʴʢʠ ʥʘ ʚʝʣʠʯʠʥʫ ʚʽʜʧʘʜʫ, ʘ 

ʡ ʥʘ ʬʽʪʦʤʘʩʫ ʜʝʨʝʚʥʦʛʦ ʦʧʘʜʫ, ʥʘʜʭʦʜʠʪʴ ʥʘ ʧʦʚʝʨʭʥʶ ˇʨʫʥʪʫ. ʊʽʩʥʠʡ 

ʢʦʨʝʣʷʮʽʡʥʠʡ ʟʚ'ʷʟʦʢ ʢʽʣʴʢʦʩʪʽ ʜʝʨʝʚʥʦʛʦ ʦʧʘʜʫ ʟ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʧʦʞʝʞʽ 

(ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ 0,94) ʛʦʚʦʨʠʪʴ ʧʨʦ ʦʙôʻʢʪʠʚʥʽʩʪʴ ʥʘʰʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 

ʜʦʩʣʽʜʞʝʥʴ. 

ʇʽʩʣʷʧʦʞʝʞʥʘ ʩʪʨʫʢʪʫʨʘ ʪʘ ʥʘʢʦʧʠʯʝʥʥʷ ˇʨʫʥʪʦʚʦʾ ʬʽʪʦʤʘʩʠ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʦʞʝʞʽ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʾʾ ʚʧʣʠʚʫ (ʨʠʩ. 4). ʊʘʢ, ʾʾ ʢʽʣʴʢʽʩʪʴ ʟʥʠʟʠʣʘʩʷ 

ʚ̔ ʜʨʘʟʫ ʧʽʩʣʷ ʧʦʞʝʞʽ ʟʘʣʝʞʥʦ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʛʦʨʽʥʥʷ ʚʽʜ 17,6 ʜʦ 74,1 % ʱʦʜʦ 

ʜʦ ʧʦʞʝʞʥʦʛʦ ʟʥʘʯʝʥʥʷ. ʇʽʩʣʷ ʧʦʞʝʞ ʚʠʩʦʢʦʾ ʪʘ ʥʠʟʴʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, 

ʥʘʢʦʧʠʯʝʥʥʷ ˇʨʫʥʪʦʚʦʾ ʬʽʪʦʤʘʩʠ ʧʨʦʭʦʜʠʣʦ ʥʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦ ʫ ʧʝʨʰʠʡ ʨʽʢ. 

ʏʝʨʝʟ 2-3 ʨʦʢʽʚ ʧʽʩʣʷ ʚʠʩʦʢʦʽʥʪʝʥʩʠʚʥʦʾ ʧʦʞʝʞʽ ʾʾ ʢʽʣʴʢʽʩʪʴ ʜʦʩʷʛʣʘ 

ʜʦʧʦʞʝʞʥʦʛʦ ʟʥʘʯʝʥʥʷ (ʧʨʦʙʥʘ ʧʣʦʱʘ ˉ 6) ʪʘ ʥʘʜʘʣʽ ʾʾ ʥʘʢʦʧʠʯʝʥʥʷ 

ʧʨʦʜʦʚʞʠʣʦʩʷ ʟʘ ʨʘʭʫʥʦʢ ʚʽʜʧʘʜʫ ʩʫʭʦʩʪʦʶ ʪʘ ʨʦʟʨʦʩʪʘʥʥʷ ʥʘʜˇʨʫʥʪʦʚʦʾ 

ʨʦʩʣʠʥʥʦʩʪʽ (ʨʠʩ. 4, ʘ). ɺ ʫʤʦʚʘʭ ʧʨʦʙʥʦʾ ʧʣʦʱʽ ˉ 11, ʧʽʩʣʷ ʚʠʩʦʢʦʽʥʪʝʥʩʠʚʥʦʾ 

ʧʦʞʝʞʽ,  ˇʨʫʥʪʦʚʘ ʬʽʪʦʤʘʩʘ ʜʦʩʷʛʣʘ ʩʚʦʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ ï 74 % ʚʽʜ 

ʜʦʧʦʞʝʞʥʦʛʦ ʨʽʚʥʷ (ʨʠʩ. 4, ʙ). ʅʘ ʮʝʡ ʯʘʩ ʚʽʜʧʘʜ ʜʝʨʝʚ ʧʨʠʧʠʥʠʚʩʷ ʽ ʢʽʣʴʢʽʩʪʴ 

ʦʧʘʜʫ ʟʥʘʯʥʦ ʟʤʝʥʰʠʣʦʩʴ. ʋ ʟʚ'ʷʟʢʫ ʟ ʪʠʤ, ʱʦ ʚ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚʘʭ 

ʇʝʨʛʘʥʩʴʢʦʛʦ ʇʅɼɺ ʜʝʨʝʚʘ ʚ ʩʪʘʥʽ ʩʫʭʦʩʪʦʶ ʟʙʝʨʽʛʘʶʪʴʩʷ ʧʨʦʪʷʛʦʤ ʙʘʛʘʪʴʦʭ 

ʨʦʢʽʚ ʽ ʥʝ ʚʠʚʘʣʶʶʪʴʩʷ, ʥʘʢʦʧʠʯʝʥʥʷ ʬʽʪʦʤʘʩʠ ʩʧʦʚʽʣʴʥʠʣʦʩʷ ʽ ʨʝʛʫʣʶʚʘʣʦʩʷ 

ʣʠʰʝ ʨʦʟʢʣʘʜʘʥʥʷʤ ʤʦʨʪʤʘʩʠ ʪʘ ʨʦʟʨʦʩʪʘʥʥʷʤ ʨʦʩʣʠʥʥʦʩʪʽ. ʏʝʨʝʟ 3 ʨʦʢʠ ʧʽʩʣʷ 

ʧʦʞʝʞ ʥʠʟʴʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ˇʨʫʥʪʦʚʘ ʬʽʪʦʤʘʩʘ ʜʦʩʷʛʣʘ ʜʦʧʦʞʝʞʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʥʘ ʧʨʦʙʥʽʡ ʧʣʦʱʽ ˉ 7, ʘ ʚ ʫʤʦʚʘʭ ʧʨʦʙʥʦʾ ʧʣʦʱʽ ˉ 13 ʯʝʨʝʟ 3-4 ʨʦʢʠ ʾʾ ʯʘʩʪʢʘ 

ʩʪʘʥʦʚʠʣʘ ʣʠʰʝ 90% ʚʽʜ ʜʦ ʧʦʞʝʞʥʦʾ. 

                                     ʘ)                                                         ʙ) 

ʏʘʩʪʢʘ ʬʽʪʦʤʘʩʠ, %                               ʏʘʩʪʢʘ ʬʽʪʦʤʘʩʠ, % 

                                      
                              ʇʝʨʽʦʜ ʧʽʩʣʷ ʧʦʞʝʞʽ, ʨʦʢʽʚ                  ʇʝʨʽʦʜ ʧʽʩʣʷ ʧʦʞʝʞʽ, ʨʦʢʽʚ 

ʈʠʩ. 4. ɼʠʥʘʤʽʢʘ ʥʘʜˇʨʫʥʪʦʚʦʾ ʬʽʪʦʤʘʩʠ ʧʽʩʣʷ ʧʦʞʝʞ ʥʠʟʴʢʦʾ ʪʘ ʚʠʩʦʢʦʾ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚ ʂʦʧʠʱʘʥʩʴʢʦʤʫ (ʘ) ʪʘ ʇʝʨʛʘʥʩʴʢʦʤʫ (ʙ) ʇʅɼɺ 

ʇʦʣʽʩʴʢʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ 

 

ʌʽʪʦʤʘʩʘ ʯʘʛʘʨʥʠʢʽʚ ʽ ʪʨʘʚ ʟʘ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʽʩʣʷʧʦʞʝʞʥʠʡ ʧʝʨʽʦʜ ʜʦʩʷʛʣʘ 

ʜʦʧʦʞʝʞʥʦʛʦ ʩʪʘʥʫ ʥʝ ʥʘ ʚʩʽʭ ʜʽʣʷʥʢʘʭ. ɿʤʽʥʠ ʩʪʨʫʢʪʫʨʠ ʪʘ ʢʽʣʴʢʦʩʪʽ ʥʘʜʟʝʤʥʦʾ 
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ʬʽʪʦʤʘʩʠ, ʱʦ ʚʢʣʶʯʘʻ ʢʨʽʤ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʜʝʨʝʚʦʩʪʘʥʠ ʪʘ ʧʽʜʨʽʩʪ, ʦʩʦʙʣʠʚʦ 

ʢʦʥʪʨʘʩʪʥʽ ʧʽʩʣʷ ʚʠʩʦʢʦʽʥʪʝʥʩʠʚʥʦʾ ʧʦʞʝʞʽ (ʨʠʩ. 5).  

ʌʽʪʦʤʘʩʘ, ʪ/ʛʘ 

 

ɼʦ          ʇʽʩʣʷ          1              2              3             4 

ʧʦʞʝʞʽ     ʧʦʞʝʞʽ             ʇʝʨʽʦʜ ʧʽʩʣʷ ʧʦʞʝʞʽ, ʨʦʢʠ 

-         - ʧʽʜʩʪʠʣʢʘ;       -  - ʩʫʭʦʩʪʽʡ, ʛʽʣʢʠ;           -ʞʠʚʠʡ ʧʦʢʨʠʚ;          - ʬʽʪʦʤʘʩʘ ʜʝʨʝʚ 

 

ʈʠʩ. 5. ɿʤʽʥʘ ʩʪʨʫʢʪʫʨʠ ʥʘʜʟʝʤʥʦʾ ʬʽʪʦʤʘʩʠ ʧʽʩʣʷ ʚʠʩʦʢʦʽʥʪʝʥʩʠʚʥʦʾ 

ʧʦʞʝʞʽ ʚ ʫʤʦʚʘʭ ʂʦʧʠʰʘʥʩʴʢʦʛʦ ʇʅɼɺ 

 

ʇʽʩʣʷ ʧʦʞʝʞ ʥʠʟʴʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʥʘʜʟʝʤʥʘ ʬʽʪʦʤʘʩʘ ʥʝ ʟʘʟʥʘʣʘ ʟʥʘʯʥʠʭ 

ʟʤʽʥ. ʌʽʪʦʤʘʩʘ ʨʦʩʣʠʥʥʦʩʪʽ ʚ ʫʤʦʚʘʭ ɸ1-2 ʇʝʨʛʘʥʩʴʢʦʛʦ ʇʅɼɺ ʟʥʠʟʠʣʘʩʴ ʥʘ 6%, 

ʧʦʨʽʚʥʷʥʦ ʟ ʜʦʧʦʞʝʞʥʠʤ ʟʥʘʯʝʥʥʷʤ ʧʽʩʣʷ ʥʠʟʴʢʦʽʥʪʝʥʩʠʚʥʦʾ, ʪʘ ʥʘ 44 % ʧʽʩʣʷ 

ʚʠʩʦʢʦʽʥʪʝʥʩʠʚʥʦʾ ʧʦʞʝʞʽ, ʪʦʙʪʦ ʥʘʡʙʽʣʴʰ ʟʥʘʯʥʘ ʾʾ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʩʪʘʣʘʩʷ ʧʽʩʣʷ 

ʚʧʣʠʚʫ ʧʦʞʝʞʽ ʚʠʩʦʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. ʇʦʜʽʙʥʽ ʧʨʦʮʝʩʠ ʧʦʩʪʧʽʨʦʛʝʥʥʦʾ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʬʽʪʦʤʘʩʠ ʚʣʘʩʪʠʚʽ ʪʘʢʦʞ ʽ ʣʽʩʦʨʦʩʣʠʥʥʠʤ ʫʤʦʚʘʤ ɺ2-3 . 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʣʽʩʦʚʽ ʧʦʞʝʞʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʩʽ ʢʦʤʧʦʥʝʥʪʠ 

ʩʦʩʥʦʚʦʛʦ ʜʝʨʝʚʦʩʪʘʥʫ, ʘʣʝ ʨʽʟʥʦʶ ʤʽʨʦʶ, ʷʢʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 

ʛʦʨʽʥʥʷ. ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʢʽʣʴʢʽʩʪʴ, ʪʨʠʚʘʣʽʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʘ ʟʛʦʨʷʥʥʷ 

ʬʽʪʦʤʘʩʠ ʧʽʜ ʯʘʩ ʣʽʩʦʚʦʾ ʧʦʞʝʞʽ ʨʽʟʥʠʭ ʚʠʜʽʚ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʪʘʢʽ 

ʧʦʩʪʧʽʨʦʛʝʥʥʽʡ ʧʨʦʮʝʩʠ ʷʢ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʩʫʢʮʝʩʽʡ, ʚʽʜʧʘʜ, ʤʽʞʚʠʜʦʚʽ 

ʢʦʥʢʫʨʝʥʮʽʾ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʦʙôʻʤʠ ʟʛʦʨʘʥʥʷ ʬʽʪʦʤʘʩʠ ʧʽʜ ʯʘʩ ʤʘʩʰʪʘʙʥʠʭ 

ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤ ʬʘʢʪʦʨʦʤ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʩʧʨʷʤʫʚʘʥʥʷ ʩʫʢʮʝʩʽʡ 

ʪʘ ʧʨʠʨʦʜʥʦʛʦ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ ʚ ʧʦʩʪʧʽʨʦʛʝʥʥʽʡ ʧʝʨʽʦʜ. ɺʠʟʥʘʯʝʥʦ, ʱʦ 

ʧʦʩʪʧʽʨʦʛʝʥʥʠʡ, ʩʫʢʮʝʩʽʡʥʦ-ʪʨʘʥʩʬʦʨʤʫʶʯʠʡ ʪʘ ʣʽʩʦʚʽʜʥʦʚʣʶʶʯʠʡ ʧʨʦʮʝʩʠ ʻ 

ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʤʠ ʽ ʚʧʣʠʚʘʶʪʴ ʥʝ ʣʠʰʝ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʜʝʨʝʚʦʩʪʘʥʫ ʣʽʩʦʚʠʭ 

ʝʢʦʩʠʩʪʝʤ, ʘ ʡ ʥʘ ʢʣʽʤʘʪʦʫʪʚʦʨʶʶʯʫ ʨʦʣʴ ʣʽʩʽʚ ʟʦʥʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʇʦʣʽʩʩʷ 

ʋʢʨʘʾʥʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʪʝʤʧʠ ʧʽʩʣʷʧʦʞʝʞʥʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ ˇʨʫʥʪʦʚʦʾ 

ʬʽʪʦʤʘʩʠ ʪʘʢʦʞ ʚʧʣʠʚʘʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʦʞʝʞʽ. ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʙʫʣʦ 
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ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʩʪʧʽʨʦʛʝʥʝʟʫ ʚ ʫʤʦʚʘʭ ʩʦʩʥʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ 

ʇʝʨʛʘʥʩʴʢʦʛʦ ʪʘ ʂʦʧʠʱʘʥʩʴʢʦʛʦ ʇʅɼɺ ʇʦʣʽʩʴʢʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ, ʘ 

ʪʘʢʦʞ ʧʨʦʚʝʜʝʥʥʷ ʥʘʩʪʫʧʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʩʫʢʮʝʩʽʡ ʥʠʭ ʟʤʽʥʠ ʨʦʩʣʠʥʥʦʩʪʽ, 

ʜʦʟʚʦʣʠʣʠ ʦʪʨʠʤʘʪʠ ʜʘʥʽ ʧʨʦ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʢʦʤʧʦʥʝʥʪʽʚ ʩʦʩʥʦʚʠʭ ʥʘʩʘʜʞʝʥʴ 

ʧʽʩʣʷ ʧʦʞʝʞ ʨʽʟʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʱʦ ʚ ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʢʨʠʻ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ 

ʧʨʦʮʝʩʽʚ ʧʨʠʨʦʜʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʩʦʩʥʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʥʘ ʟʛʘʨʠʱʘʭ. 

ɺʠʩʥʦʚʢʠ. 

1. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʣʽʩʦʚʦʾ ʧʦʞʝʞʽ ʟʘʣʝʞʠʪʴ 

ʢʽʣʴʢʽʩʪʴ ʟʛʦʨʽʣʦʾ ʬʽʪʦʤʘʩʠ ʚ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚʘʭ ɸ1-2, ɺ2-3 ʇʝʨʛʘʥʩʴʢʦʛʦ ʪʘ 

ʂʦʧʠʰʘʥʩʴʢʦʛʦ ʇʅɼɺ ʇʦʣʽʩʴʢʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ. 

2.  ɺʠʟʥʘʯʝʥʦ, ʱʦ ʤʘʩʰʪʘʙʥʽ ʣʽʩʦʚʽ ʧʦʞʝʞʽ ʚ ʫʤʦʚʘʭ ʇʝʨʛʘʥʩʴʢʦʛʦ ʪʘ 

ʂʦʧʠʱʘʥʩʴʢʦʛʦ ʇʅɼɺ ʇʦʣʽʩʴʢʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ ʧʨʠʟʚʝʣʠ ʷʢ ʜʦ 

ʩʫʢʮʝʩʽʡʥʠʭ, ʪʘʢ ʽ ʣʦʢʘʣʴʥʠʭ ʧʦʛʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʚ ʫʤʦʚʘʭ ʟʦʥʠ 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʇʦʣʽʩʩʷ ʽ ɾʠʪʦʤʠʨʱʠʥʠ ʟʦʢʨʝʤʘ. 

3.  ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚʘʭ ʇʝʨʛʘʥʩʴʢʦʛʦ ʪʘ 

ʂʦʧʠʱʘʥʩʴʢʦʛʦ ʇʅɼɺ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ ʧʽʩʣʷ ʧʦʞʝʞ ʨʽʟʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘʜʦʚʽʣʴʥʦ ʙʝʟ ʩʫʪʪʻʚʦʾ ʟʤʽʥʠ ʧʦʨʦʜʥʦʛʦ ʩʢʣʘʜʫ. 

4.  ʇʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ ʚ ʫʤʦʚʘʭ ʇʦʣʽʩʴʢʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ ʣʽʩʦʚʽ 

ʧʦʞʝʞʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʽʩʣʷʧʦʧʦʞʝʞʥʫ ʪʨʘʥʩʬʦʨʤʘʮʽʶ ʬʽʪʦʤʘʩʠ, ʥʘʢʦʧʠʯʝʥʥʷ 

ʷʢʦʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʽʣʴʢʽʩʪʶ ʟʛʦʨʽʣʠʭ ʣʽʩʦʚʠʭ ʛʦʨʶʯʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʩʪʫʧʝʥʝʤ 

ʧʦʰʢʦʜʞʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʣʽʩʦʚʦʛʦ ʥʘʩʘʜʞʝʥʥʷ. 

5.  ɼʦʩʣʽʜʞʝʥʦ, ʱʦ ʧʽʩʣʷ ʤʘʩʰʪʘʙʥʠʭ ʣʽʩʦʚʠʭ ʧʦʞʝʞ 2020 ʨʦʢʫ ʚ ʫʤʦʚʘʭ 

ʇʝʨʛʘʥʩʴʢʦʛʦ ʪʘ ʂʦʧʠʱʘʥʩʴʢʦʛʦ ʇʅɼɺ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʨʦʟʧʦʜʽʣ ʬʽʪʦʤʘʩʠ 

ʨʦʩʣʠʥʥʦʩʪʽ ʚ ʤʦʨʪʤʘʩʫ, ʱʦ ʦʩʦʙʣʠʚʦ ʨʽʟʢʦ ʚʠʨʘʞʝʥʝ ʧʽʩʣʷ ʧʦʞʝʞ ʚʠʩʦʢʦʾ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ. 

6.  ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʫʤʦʚʘʭ ʇʦʣʽʩʴʢʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ ʧʦʞʝʞʽ 

ʚʠʥʠʢʘʶʪʴ ʱʦʨʦʢʫ, ʪʦʤʫ ʥʝʦʙʭʽʜʥʽ ʧʦʜʘʣʴʰʽ ʜʝʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʾʭʥʴʦʛʦ 

ʚʧʣʠʚʫ ʥʘ ʢʦʤʧʦʥʝʥʪʠ ʥʘʩʘʜʞʝʥʥʷ ʪʘ ʧʨʦʮʝʩʠ ʧʦʩʪʧʽʨʦʛʝʥʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʩʽʚ 

ʟʦʥʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ʇʦʣʽʩʩʷ ʋʢʨʘʾʥʠ, ʱʦ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦ ʧʽʩʣʷ ʚʽʡʩʴʢʦʚʦʾ 

ʘʛʨʝʩʽʾ ʧʨʦʪʠ ʋʢʨʘʾʥʠ. 
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TRANSFORMATION OF PINE STANDS IN THE POST -PYROGENIC 

PERIOD NATURE PROTECTION RESEARCH DEPARTMENTS POLISKY 

NATURE RESERVE 

 

Abstract. Urgent issues of the forest pathological condition of the common post-pyrogenic 

period pine in the conditions of the Polissky nature reserve are revealed. The impact of forest fires of 

different intensity on pine stands and post-fire successions was analyzed. It was established that 

significant post-pyrogenic changes in the pine stands of the Polissky nature reserve were detected 

after the 2020 fires of particularly high intensity. A correlation was found between the number of 

fallen trees in pine stands and the intensity of forest fires. Post-pyrogenic monitoring was carried out 

and evaluated after fire successions in the conditions of environmental protection research 

departments. Changes in the species composition and structure of the above-ground grass cover in 

forest vegetation conditions A1-2, B2-3, as well as the natural renewal of Scots pine stands after large-

scale forest fires in 2020 were analyzed. The dependence of the amount of burned phytomass on the 

intensity and duration of forest pyrogenesis in the forests of the Polissky nature reserve was 

established. It has been proven that as a result of large-scale forest fires in 2020 in the conditions of 

nature protection research departments of the Polissky nature reserve, the amount of above-ground 

phytomass due to the impact of low-intensity forest fires decreased by 12 - 15%, and from high-

intensity forest fires by 70,2-73,4%, depending on forest vegetation conditions. It was established 
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that the largest amount of accumulation of above-ground phytomass occurs in the first 2-3 years after 

large-scale forest fires. It has been proven that the greatest intensity of tree death due to thermal 

effects and fire subsoil on the border of active forest fire centers is observed in the first 2-3 years.       

It was established that as a result of tree fall in the post-pyrogenic period, the dead mass (litter, knots, 

fallen trees) after high-intensity fires increased 3 times or more. It has been studied that after large-

scale forest fires of high intensity in the pine stands of the Polissky nature reserve, the above-ground 

phytomass of vegetation is redistributed into dead mass. The dependence of the accumulation of 

above-ground phytomass on the intensity of a forest fire and the time of post-pyrogenic exposure was 

established and proved for the conditions of both the Polissky nature reserve and the Central Polissia 

zone of Ukraine. Based on the results of the pre-fire monitoring of the pine forests of the Polisky 

nature reserve, the intensity of pyrogenesis, the conducted research makes it possible to predict the 

degree of impact of forest fires of different intensity on forest components, post-pyrogenic succession 

and recovery of the pine forests of the Polisky nature reserve. 

Key words: forest, reserve, monitoring, pyrogenesis, succession, waste, forecast, mortuary, 

transformation. 
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1ʄʘʣʠʥʩʴʢʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ, ʩ. ɻʘʤʘʨʥʷ, ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʋʢʨʘʾʥʘ 

 

ʌʆʈʄʋɺɸʅʅʗ ʐʊʋʏʅʀʍ ʅɸʉɸɼɾɽʅʔ ʉʆʉʅʀ ɿɺʀʏɸʁʅʆɰ ɺ ʋʄʆɺɸʍ 

ʆɺʈʋʎʔʂʆ-ʉʃʆɺɽʏɸʅʉʔʂʆɻʆ ʂʈʗɾʋ 

 

ʋ ʩʪʘʪʪʽ ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʟ ʚʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʧʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʰʪʫʯʥʠʭ ʥʘʩʘʜʞʝʥʴ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʫ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʪʠʧʘʭ ʣʽʩʫ 

ʆʚʨʫʮʴʢʦ-ʉʣʦʚʝʯʘʥʩʴʢʦʛʦ ʢʨʷʞʫ. ɿ'ʷʩʦʚʘʥʦ, ʱʦ ʫ ʟʚ'ʷʟʢʫ ʟ ʜʫʞʝ ʤʘʣʦʶ ʢʽʣʴʢʽʩʪʶ ʧʽʜʨʦʩʪʫ 

ʩʦʩʥʠ ʥʘ ʟʨʫʙʘʭ, ʚʽʜʥʦʚʣʝʥʥʷ ʾʾ ʢʦʨʽʥʥʠʭ ʥʘʩʘʜʞʝʥʴ ʫ ʩʫʙʦʨʘʭ ʤʦʞʝ ʪʨʠʚʘʪʠ ʜʦ 50-60 ʨʦʢʽʚ. 

ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʦʩʥʦʚʥʠʤ, ʚʠʧʨʘʚʜʘʥʠʤ ʫ ʣʽʩʽʚʥʠʯʦʤʫ ʪʘ ʝʢʦʥʦʤʽʯʥʦʤʫ ʘʩʧʝʢʪʘʭ, ʩʧʦʩʦʙʦʤ 

ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʫ ʮʴʦʤʫ ʨʝʛʽʦʥʽ ʻ ʩʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ. ɺ ʫʤʦʚʘʭ ʨʝʛʽʦʥʫ 

ʜʦʩʣʽʜʞʝʥʴ ʩʦʩʥʘ ʟʚʠʯʘʡʥʘ ʫ ʰʪʫʯʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʟʨʦʩʪʘʻ ʟʘ ɯïɯʘ ʙʦʥʽʪʝʪʘʤʠ. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʾʾ ʯʠʩʪʠʭ ʽ ʟʤʽʰʘʥʠʭ ʢʫʣʴʪʫʨ ʫʩʽʭ ʚʽʢʦʚʠʭ ʛʨʫʧ, ʧʦʯʠʥʘʶʯʠ ʟ ʞʝʨʜʥʷʢʦʚʦʛʦ 

ʚʽʢʫ ʽ ʜʦ ʩʪʠʛʣʦʛʦ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ, ʘ ʚ ʦʜʥʘʢʦʚʠʭ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚʘʭ ï ʚʽʜ 

ʢ̔ ʣʴʢʦʩʪʽ ʜʝʨʝʚ ʥʘ ʦʜʠʥʠʮʽ ʧʣʦʱʽ. ʋ ʯʠʩʪʠʭ ʰʪʫʯʥʠʭ ʩʦʩʥʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ ɯ ʪʘ ʚʠʱʠʭ ʢʣʘʩʽʚ 

ʙʦʥʽʪʝʪʫ ʧʨʦʚʝʜʝʥʥʷʤ ʨʫʙʦʢ ʜʦʛʣʷʜʫ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ, ʱʦʙ ʫ 30-ʨʽʯʥʦʤʫ ʚʽʮʽ ʥʘ 1 ʛʘ 

ʥʘʩʘʜʞʝʥʥʷ ʟʨʦʩʪʘʣʦ ʙʣʠʟʴʢʦ 1860 ʜʝʨʝʚ, ʫ 50-ʨʽʯʥʦʤʫ ï ʙʽʣʷ 1050, ʫ 75-ʨʽʯʥʦʤʫ ï 590, ʘ ʫ         

90-ʨʽʯʥʦʤʫ ï ʙʽʣʷ 490 ʜʝʨʝʚ. 

ɿʘʧʘʩ ʧʽʜʩʪʠʣʢʠ ʚ ʩʦʩʥʦʚʠʭ ʢʫʣʴʪʫʨʘʭ ʩʚʽʞʠʭ ʩʫʜʽʙʨʦʚ ʧʨʠʙʣʠʟʥʦ ʫ 2 ʨʘʟʠ ʙʽʣʴʰʠʡ, ʥʽʞ 

ʫ ʢʫʣʴʪʫʨʘʭ ʩʚʽʞʠʭ ʩʫʙʦʨʽʚ (ʚ ʩʝʨʝʜʥʴʦʤʫ ʚʽʜʧʦʚʽʜʥʦ: 18 ʪ/ʛʘ ʽ 9 ʪ/ʛʘ). ɺ ʢʫʣʴʪʫʨʘʭ ʩʚʽʞʠʭ 

ʩʫʜʽʙʨʦʚ, ʧʦʨʽʚʥʷʥʦ ʟ ʥʘʩʘʜʞʝʥʥʷʤʠ ʩʚʽʞʠʭ ʩʫʙʦʨʽʚ, ʙʽʣʴʰʦʶ ʻ ʪʘʢʦʞ ʯʘʩʪʢʘ 

ʥʘʧʽʚʤʽʥʝʨʘʣʽʟʦʚʘʥʦʾ ʧʽʜʩʪʠʣʢʠ (ʚʽʜʧʦʚʽʜʥʦ 63,6-66,4 % ʽ 44,2-44,3 %). ɯʟ ʟʙʽʣʴʰʝʥʥʷʤ 

ʟʽʤʢʥʫʪʦʩʪʽ ʢʨʦʥ ʫ ʧʽʜʩʪʠʣʮʽ ʢʫʣʴʪʫʨ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ, ʟʙʽʣʴʰʫʻʪʴʩʷ 

ʢʽʣʴʢʽʩʪʴ ʘʟʦʪʫ ʪʘ ʬʦʩʬʦʨʫ ʽ ʜʝʱʦ ʟʤʝʥʰʫʻʪʴʩʷ ʚʤʽʩʪ ʢʘʣʽʶ. 

ʋ ʩʚʽʞʠʭ ʙʦʨʘʭ ʥʘʡʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʽ ʥʘʩʘʜʞʝʥʥʷ ʤʦʞʥʘ ʩʬʦʨʤʫʚʘʪʠ ʟʘ ʫʤʦʚ 

ʨʦʟʤʽʱʝʥʥʷ ʦʜʥʦʛʦ ʨʷʜʫ ʙʝʨʝʟʠ ʧʦʚʠʩʣʦʾ ʯʝʨʝʟ ʩʝʤʠʨʷʜʥʫ ʢʫʣʽʩʫ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ, ʘ ʚ ʩʚʽʞʠʭ 

ʩʫʙʦʨʘʭ ï ʯʝʨʛʫʚʘʪʠ ʦʜʠʥ ʨʷʜ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʟ ʧ'ʷʪʠʨʷʜʥʦʶ ʢʫʣʽʩʦʶ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ.  

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʛʦ ʨʦʩʪʫ ʜʝʨʝʚ, ʬʦʨʤʫʚʘʥʥʷ ʤʘʣʦʟʙʽʞʥʠʭ, ʜʦʙʨʝ ʦʯʠʱʝʥʠʭ 

ʚʽʜ ʩʫʯʢʽʚ ʩʪʦʚʙʫʨʽʚ, ʟʘʧʦʙʽʛʘʥʥʷ ʨʦʟʨʦʩʪʘʥʥʶ ʪʨʘʚ'ʷʥʠʩʪʦʾ ʨʦʩʣʠʥʥʦʩʪʽ, ʟʽʤʢʥʝʥʽʩʪʴ ʢʨʦʥ 

ʜʦʮʽʣʴʥʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʥʘ ʨʽʚʥʽ 0,8. ɿʘ ʪʘʢʠʭ ʫʤʦʚ ʥʘʩʘʜʞʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʝ ʩʦʥʷʯʥʫ ʝʥʝʨʛʽʶ ʪʘ ʨʦʜʶʯʽʩʪʴ ˇʨʫʥʪʫ. ʊʘʢʽ ʟʘʭʦʜʠ ʩʧʨʠʷʪʠʤʫʪʴ 

ʬʦʨʤʫʚʘʥʥʶ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʟ ʤʦʞʣʠʚʽʩʪʶ ʦʪʨʠʤʘʪʠ ʟ ʥʠʭ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʮʽʥʥʠʭ ʩʦʨʪʠʤʝʥʪʽʚ ʜʝʨʝʚʠʥʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʠʧ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ, ʢʦʨʽʥʥʽ ʣʽʩʦʩʪʘʥʠ, ʟʘʧʘʩ ʥʘʩʘʜʞʝʥʴ, ʧʨʠʨʽʩʪ, 

ʧʦʚʥʦʪʘ, ʟʽʤʢʥʫʪʽʩʪʴ ʢʨʦʥ. 
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ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ ʪʘ ʘʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʇʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʣʽʩʽʚ ʻ ʦʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ ʟʘʚʜʘʥʴ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʋʢʨʘʾʥʠ. ʋ ʢʦʞʥʦʤʫ ʨʝʛʽʦʥʽ ʜʝʨʞʘʚʠ ʚʦʥʦ ʚʠʨʽʰʫʻʪʴʩʷ ʟ ʦʛʣʷʜʫ ʥʘ ʩʪʘʥ ʣʽʩʦʚʠʭ 

ʥʘʩʘʜʞʝʥʴ, ˇʨʫʥʪʦʚʠʭ, ʢʣʽʤʘʪʠʯʥʠʭ ʽ ʝʢʦʥʦʤʽʯʥʠʭ ʫʤʦʚ. ɺ ʤʝʞʘʭ ʎʝʥʪʨʘʣʴʥʦʛʦ 

ʇʦʣʽʩʩʷ ʋʢʨʘʾʥʠ ʥʘʜ ʥʠʟʦʚʠʥʥʠʤ ʨʽʚʥʠʥʥʠʤ ʨʝʣʴʻʬʦʤ ʚʠʚʠʱʫʻʪʴʩʷ ʆʚʨʫʮʴʢʦ-

ʉʣʦʚʝʯʘʥʩʴʢʠʡ ʢʨʷʞ ï ʩʚʦʻʨʽʜʥʠʡ ʛʽʨʩʴʢʦ-ʣʝʩʦʚʠʡ çʦʩʪʨʽʚè. ɺʽʥ ʧʨʦʩʪʷʛʘʻʪʴʩʷ 

ʚʽʜ ʤ. ʆʚʨʫʯ ʜʦ ʩ. ʉʣʦʚʝʯʥʦ ʧʨʠʙʣʠʟʥʦ ʥʘ 50 ʢʤ ʽ ʤʘʻ ʰʠʨʠʥʫ ʚʽʜ 4 ʜʦ 7 ʢʤ. 

ɺʠʩʦʪʘ ʢʨʷʞʫ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ ʩʪʘʥʦʚʠʪʴ 200ï316 ʤ. ʁʦʛʦ ʦʩʥʦʚʫ ʩʢʣʘʜʘʶʪʴ 

ʛʨʘʥʽʪʠ, ʱʦ ʟʘʣʷʛʘʶʪʴ ʥʘ ʛʣʠʙʠʥʽ 2ï5 ʤ. ɺʦʥʠ ʚʢʨʠʪʽ ʧʝʨʝʚʘʞʥʦ ʧʽʩʢʘʤʠ ʽ 

ʩʫʧʽʩʢʘʤʠ ʚʦʜʥʦ-ʣʴʦʜʦʚʠʢʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʥʘ ʷʢʠʭ ʩʬʦʨʤʫʚʘʣʠʩʷ ʜʝʨʥʦʚʦ-

ʧʽʜʟʦʣʠʩʪʽ ˇʨʫʥʪʠ ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʥʘ ʥʠʭ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʙʦʨʦʚʠʭ ʪʘ 

ʩʫʙʦʨʦʚʠʭ ʪʠʧʽʚ ʣʽʩʫ. ʊʘʢʦʞ ʟʥʘʯʥʫ ʧʣʦʱʫ ʢʨʷʞʫ (ʚ ʡʦʛʦ ʮʝʥʪʨʘʣʴʥʽʡ ʽ ʩʭʽʜʥʽʡ 

ʯʘʩʪʠʥʽ) ʟʘʡʤʘʶʪʴ ʣʝʩʦʚʽ ʚʽʜʢʣʘʜʝʥʥʷ, ʥʘ ʷʢʠʭ ʩʬʦʨʤʫʚʘʣʠʩʴ ʩʽʨʽ ʦʧʽʜʟʦʣʝʥʽ 

ˇʨʫʥʪʠ, ʱʦ ʙʽʣʴʰ ʧʨʠʪʘʤʘʥʥʽ ʣʽʩʦʩʪʝʧʦʚʽʡ ʟʦʥʽ [1, 3, 4, 9, 10, 11]. ʊʘʢʠʤ ʯʠʥʦʤ 

ʪʝʨʠʪʦʨʽʷ ʆʚʨʫʮʴʢʦ-ʉʣʦʚʝʯʘʥʩʴʢʦʛʦ ʢʨʷʞʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʶ 

ʨʦʜʶʯʽʩʪʶ ˇʨʫʥʪʽʚ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʨʦʱʫʚʘʪʠ ʪʫʪ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʽ ʪʘ ʩʪʽʡʢʽ 

ʣʽʩʦʚʽ ʥʘʩʘʜʞʝʥʥʷ. 

ʇʨʠ ʚʽʜʥʦʚʣʝʥʥʽ ʣʽʩʽʚ ʫ ʮʴʦʤʫ ʨʝʛʽʦʥʽ ʚʽʜʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʰʪʫʯʥʦʤʫ 

ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʶ ʪʘ ʣʽʩʦʨʦʟʚʝʜʝʥʥʶ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʫ ʷʢʦʩʪʽ 

ʛʦʣʦʚʥʦʾ ʣʽʩʦʬʦʨʤʫʶʯʦʾ ʧʦʨʦʜʠ [3, 4, 5, 15]. ʇʨʦʪʝ, ʟ ʨʽʟʥʠʭ ʧʨʠʯʠʥ, ʥʝ ʚʩʽ 

ʥʘʩʘʜʞʝʥʥʷ ʟ ʾʾ ʫʯʘʩʪʶ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʚʠʩʦʢʠʤʠ ʣʽʩʽʚʥʠʯʦ-ʪʘʢʩʘʮʽʡʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʪʘ ʤʘʢʩʠʤʘʣʴʥʦʶ ʝʢʦʥʦʤʽʯʥʦʶ ʝʬʝʢʪʠʚʥʽʩʪʶ, ʪʦʤʫ ʘʢʪʫʘʣʴʥʦʶ 

ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʦʙʣʝʤʘ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʦʩʥʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ, ʾʭ 

ʷʢʦʩʪʽ ʪʘ ʩʪʽʡʢʦʩʪʽ ʜʦ ʜʽʾ ʥʝʛʘʪʠʚʥʠʭ ʯʠʥʥʠʢʽʚ. 

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʦʩʥʦʚʠʭ 

ʥʘʩʘʜʞʝʥʴ ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ ʽ ʧʨʠʨʽʩʪ ʾʭ ʩʪʦʚʙʫʨʥʦʾ ʜʝʨʝʚʠʥʠ ʚ ʮʽʣʦʤʫ 

ʩʭʦʞʽ ʟ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʫ ʽʥʰʠʭ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ. ʇʨʠ ʮʴʦʤʫ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʘ ʟ ʨʽʚʥʝʤ ʧʨʦʚʝʜʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʟʘʭʦʜʽʚ [3, 4, 6, 7, 8, 16]. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʥʘ ʫʢʨʘʾʥʩʴʢʦʤʫ ʇʦʣʽʩʩʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʩʦʩʥʦʚʠʭ ʣʽʩʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʥʘʯʥʦʶ ʚʘʨʽʘʙʝʣʴʥʽʩʪʶ ʽ ʥʘʚʽʪʴ ʫ ʪʦʪʦʞʥʠʭ 

ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚʘʭ ʤʦʞʝ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʪʠʩʷ [1, 4, 12].  

ʋ ʙʘʛʘʪʴʦʭ ʧʨʘʮʷʭ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʽ ʟʘʭʦʜʠ, ʱʦ ʨʝʢʦʤʝʥʜʫʶʪʴʩʷ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʙʽʦʣʦʛʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʩʦʩʥʷʢʽʚ, ʥʝ ʟʘʚʞʜʠ ʻ 

ʜʦʩʪʘʪʥʴʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʤʠ, ʫ ʥʠʭ ʥʝ ʫ ʧʦʚʽʡ ʤʽʨʽ ʨʦʟʛʣʷʥʫʪʦ 

ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʚʟʘʻʤʦʚʧʣʠʚʫ ʤʽʞ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʜʝʨʝʚʦʩʪʘʥʽʚ, ʾʭ ʧʦʚʥʦʪʦʶ 

ʥʘʩʘʜʞʝʥʴ, ʪʠʧʦʤ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ, ʚʤʽʩʪʦʤ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ˇʨʫʥʪʽ ʪʘ 

ʣʽʩʦʚʽʡ ʧʽʜʩʪʠʣʮʽ ʪʦʱʦ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ ï ʚʠʚʯʠʪʠ ʚʧʣʠʚ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʘʭʦʜʽʚ ʥʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʦʩʪʫ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʝʨʝʜʥʴʦʚʽʢʦʚʠʭ ʪʘ ʧʨʠʩʪʠʛʘʶʯʠʭ 
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ʩʦʩʥʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʆʚʨʫʮʴʢʦ-ʉʣʦʚʝʯʘʥʩʴʢʦʛʦ ʢʨʷʞʫ, ʚʠʷʚʠʪʠ ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʽ ʩʧʦʩʦʙʠ ʚʽʜʥʦʚʣʝʥʥʷ ʢʦʨʽʥʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʚ ʣʽʩʥʠʮʪʚʘʭ 

ʆʚʨʫʮʴʢʦʛʦ ʣʽʩʛʦʩʧʫ, ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʥʘ ʧʽʚʥʦʯʽ ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ.                     

ʎʝʡ ʨʝʛʽʦʥ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʝʨʝʜʥʴʦʶ ʨʽʯʥʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ +6,4Áʉ; 

ʩʝʨʝʜʥʴʦʶ ʨʽʯʥʦʶ ʢʽʣʴʢʽʩʪʶ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ 570 ʤʤ, ʪʨʠʚʘʣʽʩʪʶ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ï 197 ʜʥʽʚ [4, 11].  

ɼʦʩʣʽʜʞʫʚʘʥʽ ʜʝʨʝʚʦʩʪʘʥʠ ʚʽʢʦʤ ʚʽʜ 50 ʜʦ 74 ʨʦʢʠ ʟʨʦʩʪʘʣʠ ʥʘ ʜʝʨʥʦʚʦ-

ʧʽʜʟʦʣʠʩʪʠʭ ʩʫʧʽʱʘʥʠʭ ˇʨʫʥʪʘʭ.  

ʊʝʭʥʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ, ʧʨʦʚʝʜʝʥʽ ʫ ʥʠʭ 

ʛʦʩʧʦʜʘʨʩʴʢʽ ʟʘʭʦʜʠ ʙʫʣʠ ʚʽʜʥʦʚʣʝʥʽ ʥʘ ʦʩʥʦʚʽ ʘʨʭʽʚʥʠʭ ʜʘʥʠʭ ʽ ʤʘʪʝʨʽʘʣʽʚ 

ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷ, ʘ ʪʘʢʦʞ ʫʪʦʯʥʶʚʘʣʠʩʴ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʴ. 

ʃʽʩʽʚʥʠʯʦ-ʪʘʢʩʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ ʥʘʩʘʜʞʝʥʴ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʰʣʷʭʦʤ 

ʟʘʢʣʘʜʘʥʥʷ ʧʨʦʙʥʠʭ ʧʣʦʱ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʫ ʣʽʩʦʚʽʡ ʪʘʢʩʘʮʽʾ 

ʤʝʪʦʜʠʢ [13, 14]. ʂʦʞʥʝ ʥʘʩʘʜʞʝʥʥʷ, ʚ ʷʢʦʤʫ ʟʘʢʣʘʜʘʣʠ ʧʨʦʙʥʽ ʧʣʦʱʽ, ʜʝʪʘʣʴʥʦ 

ʦʧʠʩʫʚʘʣʠ ʟʘ ʣʽʩʽʚʥʠʯʠʤʠ ʪʘ ʣʽʩʦʢʫʣʴʪʫʨʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ [2, 9]. 

ʊʠʧ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʟʘ ʚʠʜʦʚʠʤ ʩʢʣʘʜʦʤ ʪʨʘʚ'ʷʥʠʩʪʠʭ ʽ 

ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʜʝʨʝʚʦʩʪʘʥʫ, ʪʠʧʦʤ ˇʨʫʥʪʽʚ, ʭʘʨʘʢʪʝʨʦʤ 

ʨʝʣʴʻʬʫ ʤʽʩʮʝʚʦʩʪʽ ʪʘ ʽʥʰʠʤʠ ʦʟʥʘʢʘʤʠ. ʇʣʦʱʫ ʧʨʦʝʢʮʽʾ ʢʨʦʥʠ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʽʡ 

ʧʣʦʱʠʥʽ ʚʠʚʯʘʣʠ ʫ 50-60 ʜʝʨʝʚ ʥʘ ʢʦʞʥʽʡ ʧʨʦʙʥʽʡ ʧʣʦʱʽ. 

ʌʽʟʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʽ ʢʦʨʝʥʽ ʚʠʚʯʘʣʠ ʤʝʪʦʜʦʤ ʅ. ɸ. ʂʘʯʠʥʩʴʢʦʛʦ ʟ 

ʚʨʘʭʫʚʘʥʥʷʤ ʤʦʜʠʬʽʢʘʮʽʡ ʇ. ʉ. ʇʦʛʨʝʙʥʷʢʘ ʽ ɼ. ɼ. ʃʘʚʨʠʥʝʥʢʘ [2, 3]. 

ɼʣʷ ʚʠʚʯʝʥʥʷ ʟʘʧʘʩʫ ʧʽʜʩʪʠʣʢʠ ʥʘ ʧʨʦʙʥʠʭ ʧʣʦʱʘʭ ʟʘʢʣʘʜʘʣʠ ʚ ʰʘʭʦʚʦʤʫ 

ʧʦʨʷʜʢʫ ʧʦ ʜʝʩʷʪʴ ʦʙʣʽʢʦʚʠʭ ʧʣʦʱʘʜʦʢ ʚʝʣʠʯʠʥʦʶ 1,0 ʤ2. ʅʘ ʢʦʞʥʽʡ ʧʨʦʙʥʽʡ 

ʧʣʦʱʽ ʽʟ ʪʨʴʦʭ ʰʫʨʬʽʚ ʽ ʜʚʦʭ ʧʨʠʢʦʧʦʢ ʚʽʜʙʠʨʘʣʠ ʟʨʘʟʢʠ ˇʨʫʥʪʫ ʜʣʷ ʭʽʤʽʯʥʦʛʦ 

ʘʥʘʣʽʟʫ.  

ʋ ʧʽʜʩʪʠʣʮʽ ʚʠʟʥʘʯʘʣʠ ʛʫʤʫʩ ʽ ʘʟʦʪ ʟʘ ʊʶʨʽʥʠʤ, ʬʦʩʬʦʨ ï ʟʘ ʂʽʨʩʘʥʦʚʠʤ, 

ʢʘʣʽʡ ï ʧʦʣʫʤ'ʷʥʠʤ ʬʦʪʦʤʝʪʨʦʤ, ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʽʦʥʽʚ ʚʦʜʥʶ ï ʨʅ-ʤʝʪʨʦʤ.               

ʋ ʟʨʘʟʢʘʭ ˇʨʫʥʪʫ ʚʠʟʥʘʯʘʣʠ ʛʫʤʫʩ ʽ ʘʟʦʪ ʟʘ ʊʶʨʽʥʠʤ, ʬʦʩʬʦʨ ï ʟʘ ʂʽʨʩʘʥʦʚʠʤ, 

ʢʘʣʽʡ ï ʟʘ ʂʘʧʧʝʥʦʤ-ɻʠʣʴʢʦʚʽʮʝʤ [2].  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʚʠʩʦʢʦʷʢʽʩʥʠʭ ʩʦʩʥʦʚʠʭ ʩʦʨʪʠʤʝʥʪʽʚ, ʷʢ ʚ ʫʤʦʚʘʭ ʆʚʨʫʮʴʢʦ-

ʉʣʦʚʝʯʘʥʩʴʢʦʛʦ ʢʨʷʞʫ, ʪʘʢ ʽ ʚ ʮʽʣʦʤʫ ʚ ʤʝʞʘʭ ʧʨʠʨʦʜʥʦʛʦ ʘʨʝʘʣʫ ʩʦʩʥʠ 

ʟʚʠʯʘʡʥʦʾ, ʥʝʦʙʭʽʜʥʦ, ʱʦʙ ʜʦ ʜʦʩʷʛʥʝʥʥʷ ʚʽʢʫ ʛʦʣʦʚʥʦʾ ʨʫʙʢʠ ʥʘʩʘʜʞʝʥʥʷ ʤʘʣʠ 

ʤʘʢʩʠʤʘʣʴʥʽ ʘʙʦ ʙʣʠʟʴʢʽ ʜʦ ʥʠʭ ʧʦʢʘʟʥʠʢʠ ʧʦʚʥʦʪʠ. ʇʨʠ ʮʴʦʤʫ, ʷʢ ʚʽʜʦʤʦ, 

ʧʦʚʥʦʪʘ ʜʝʨʝʚʦʩʪʘʥʽʚ ʚʧʣʠʚʘʻ ʥʝ ʣʠʰʝ ʥʘ ʟʘʧʘʩ ʩʪʦʚʙʫʨʦʚʦʾ ʜʝʨʝʚʠʥʠ, ʘʣʝ ʡ ʥʘ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʦʯʠʱʝʥʥʷ ʩʪʦʚʙʫʨʽʚ ʜʝʨʝʚ ʚʽʜ ʛʽʣʦʢ, ʥʘ ʚʥʫʪʨʽʰʥʶ ʙʫʜʦʚʫ 

ʜʝʨʝʚʠʥʠ ʩʪʦʚʙʫʨʽʚ ʽ ʥʘ ʚʠʭʽʜ ʮʽʥʥʠʭ ʩʦʨʪʠʤʝʥʪʽʚ. 
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ʗʢ ʧʦʢʘʟʘʣʠ ʥʘʰʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʚ ʫʤʦʚʘʭ ʆʚʨʫʮʴʢʦ-ʉʣʦʚʝʯʘʥʩʴʢʦʛʦ ʢʨʷʞʫ, 

ʜʝʨʝʚʘ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʜʦʙʨʝ ʨʦʟʚʠʚʘʶʪʴʩʷ ʽ ʧʨʦʷʚʣʷʶʪʴ ʽʥʪʝʥʩʠʚʥʠʡ ʨʽʩʪ ʟʘ 

ʚʠʩʦʪʦʶ ʽ ʜʽʘʤʝʪʨʦʤ. ɺ ʫʤʦʚʘʭ ʩʚʽʞʦʛʦ ʩʫʙʦʨʫ ʯʠʩʪʽ ʩʦʩʥʦʚʽ ʢʫʣʴʪʫʨʠ ʚ 30 ʨʦʢʽʚ 

ʧʨʠ ʧʦʚʥʦʪʽ 0,9 ʤʘʶʪʴ ʟʘʧʘʩ 170 ʤ3, ʘ ʩʝʨʝʜʥʽʡ ʨʽʯʥʠʡ ʧʨʠʨʽʩʪ ʩʪʘʥʦʚʠʪʴ 5,5 ʤ3/ʛʘ. 

ʋ ʚʽʮʽ 50 ʨʦʢʽʚ ʧʨʠ ʧʦʚʥʦʪʽ 0,82ï0,86 ʟʘʧʘʩ ʩʪʦʚʙʫʨʥʦʾ ʜʝʨʝʚʠʥʠ ʩʦʩʥʦʚʠʭ 

ʜʝʨʝʚʦʩʪʘʥʽʚ ʩʢʣʘʜʘʻ 293ï321 ʤ3, ʟʘ ʩʝʨʝʜʥʴʦʛʦ ʨʽʯʥʦʛʦ ʧʨʠʨʦʩʪʫ 5,9ï6,4 ʤ3/ʛʘ 

[4].  

ɿ ʧʽʜʚʠʱʝʥʥʷʤ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʫ (ʫ ʙʽʣʴʰ ʙʘʛʘʪʠʭ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚʘʭ) 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʰʪʫʯʥʠʭ ʩʦʩʥʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʟʨʦʩʪʘʻ.  

ʗʢ ʧʦʢʘʟʫʶʪʴ ʜʘʥʽ ʪʘʙʣ. 1, ʟʘʧʘʩ 65-ʨʽʯʥʠʭ ʰʪʫʯʥʠʭ ʥʘʩʘʜʞʝʥʴ ʩʦʩʥʠ 

ʟʚʠʯʘʡʥʦʾ, ʩʪʚʦʨʝʥʠʭ ʫ ʩʚʽʞʽʡ ʩʫʜʽʙʨʦʚʽ, ʧʨʠ ʧʦʚʥʦʪʽ 0,82ï0,89 ʩʪʘʥʦʚʠʪʴ          

516ï550 ʤ3/ʛʘ, ʘ ʩʝʨʝʜʥʽʡ ʧʨʠʨʽʩʪ ʜʝʨʝʚʠʥʠ ʫ ʨʽʢ ï 7,9ï8,5 ʤ3/ʛʘ.  

ʊʘʙʣʠʮʷ 1 

ʊʘʢʩʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ ʰʪʫʯʥʠʭ ʥʘʩʘʜʞʝʥʴ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ 
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ʜʝʨʝʚ, 

ʰʪ. 

ʟʘʧʘʩ ʩʝʨʝʜʥʽʡ 

ʨʽʯʥʠʡ 

ʧʨʠʨʽʩʪ 

ʤ3 
ʤ3 % 

ʉʣʦʚʝʯʘʥʩʴʢʠʡ ʣʽʩʛʦʩʧ. ʉʚʽʞʠʡ ʩʫʙʽʨ 

50 19,8 22,1 0,76 0,73 ɯ 764 266 100 5,3 

50 20,4 21,2 0,86 0,82 ɯʘ 962 293 110 5,9 

50 20,2 20,6 0,90 0,86 ɯʘ 1052 321 121 6,4 

ɾʠʪʦʤʠʨʩʴʢʠʡ ʣʽʩʛʦʩʧ. ʉʚʽʞʘ ʩʫʜʽʙʨʦʚʘ 

65 27,3 29,4 0,63 0,72 ɯʘ 529 483 100 7,4 

65 27,6 31,3 0,71 0,82 ɯʩ 544 516 107 7,9 

65 28,8 32,3 0,79 0,89 ɯʩ 572 550 114 8,5 

ʆʚʨʫʮʴʢʠʡ ʣʽʩʛʦʩʧ. ɺʦʣʦʛʠʡ ʩʫʙʽʨ 

77 28,5 29,5 0,56 0,62 ɯʘ 464 380 100 4,9 

74 28,0 29,1 0,71 0,82 ɯʘ 588 429 113 5,8 

 

ʇʨʠʯʦʤʫ, ʚ ʫʩʽʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʩʫʭʠʭ ʽ ʦʩʣʘʙʣʝʥʠʭ ʜʝʨʝʚ ʥʝ 

ʚʠʷʚʣʝʥʦ.  

ɿʘʩʪʦʩʫʚʘʥʥʷʤ ʜʝʷʢʠʭ ʣʽʩʽʚʥʠʯʠʭ ʟʘʭʦʜʽʚ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʦʩʥʦʚʠʭ 

ʥʘʩʘʜʞʝʥʴ ʤʦʞʥʘ ʩʫʪʪʻʚʦ ʧʽʜʚʠʱʠʪʠ. ʅʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʝʨʝʜʥʶ ʨʽʯʥʫ 

ʟʤʽʥʫ ʟʘʧʘʩʫ ʜʝʨʝʚʠʥʠ ʚ 50-ʨʽʯʥʠʭ ʰʪʫʯʥʠʭ ʩʦʩʥʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ, ʩʪʚʦʨʝʥʠʭ ʚ 

ʫʤʦʚʘʭ ʩʚʽʞʦʛʦ ʩʫʙʦʨʫ, ʤʦʞʥʘ ʧʽʜʚʠʱʠʪʠ ʥʘ 17ï42 %, ʚ 74ï77-ʨʽʯʥʠʭ ï ʥʘ            

8ï27 %, ʘ ʚ 65-ʨʽʯʥʠʭ, ʩʪʚʦʨʝʥʠʭ ʫ ʩʚʽʞʽʡ ʩʫʜʽʙʨʦʚʽ ï ʥʘ 63ï87 %. ɼʣʷ ʮʴʦʛʦ, ʚ 

ʥʘʩʘʜʞʝʥʥʷʭ ʥʝʦʙʭʽʜʥʦ ʩʠʩʪʝʤʘʪʠʯʥʦ ʧʨʦʚʦʜʠʪʠ ʨʫʙʢʠ ʜʦʛʣʷʜʫ, ʱʦ ʩʧʨʠʷʻ 

ʨʽʚʥʦʤʽʨʥʦʤʫ ʨʦʟʤʽʱʝʥʥʶ ʜʝʨʝʚ ʧʦ ʧʣʦʱʽ ʪʘ ʧʦʣʽʧʰʝʥʥʶ ʾʭ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ 

ʚʥʘʩʣʽʜʦʢ ʚʠʜʘʣʝʥʥʷ ʭʚʦʨʠʭ, ʦʩʣʘʙʣʝʥʠʭ ʽ ʩʫʭʠʭ ʜʝʨʝʚ [4, 8]. 
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ɼʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʯʠʩʪʠʭ ʩʦʩʥʦʚʠʭ ʢʫʣʴʪʫʨʘʭ, ʱʦ 

ʟʨʦʩʪʘʶʪʴ ʚ ʫʤʦʚʘʭ ʩʚʽʞʦʛʦ ʪʘ ʚʦʣʦʛʦʛʦ ʩʫʙʦʨʫ ʽ ʚ ʩʚʽʞʽʡ ʩʫʜʽʙʨʦʚʽ ʟʘ ɯïɯʘ 

ʢʣʘʩʘʤʠ ʙʦʥʽʪʝʪʫ, ʧʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʫʙʦʢ ʜʦʛʣʷʜʫ, ʚ 30-ʨʽʯʥʦʤʫ ʚʽʮʽ ʥʘ 1 ʛʘ 

ʥʘʩʘʜʞʝʥʥʷ ʧʦʚʠʥʥʦ ʟʘʣʠʰʘʪʠʩʷ ʙʣʠʟʴʢʦ 1860 ʜʝʨʝʚ, ʫ 50-ʨʽʯʥʦʤʫ ï ʙʽʣʷ 1050, ʫ 

75-ʨʽʯʥʦʤʫ ï 590, ʘ ʫ 90-ʨʽʯʥʦʤʫ ï ʙʽʣʷ 490. ɺʽʜʥʦʩʥʘ ʧʦʚʥʦʪʘ ʧʨʠ ʮʴʦʤʫ 

ʩʪʘʥʦʚʠʪʠʤʝ: ʫ 30-ʨʽʯʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ï 0,90; ʫ 50-ʨʽʯʥʠʭ ï 0,86; ʫ 65-ʨʽʯʥʠʭ ï 

0,89; ʫ 75-ʨʽʯʥʠʭ ï 0,82 ʽ ʫ 90-ʨʽʯʥʠʭ ï 0,83. ɿʘ ʪʘʢʠʭ ʫʤʦʚ ʩʦʩʥʦʚʽ ʥʘʩʘʜʞʝʥʥʷ 

ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʦʜʶʯʽʩʪʴ ˇʨʫʥʪʫ ʽ ʩʦʥʷʯʥʫ ʨʘʜʽʘʮʽʶ. 

ʋ ʤʽʰʘʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʟ ʜʫʙʦʤ ʟʚʠʯʘʡʥʠʤ ʽ ʙʝʨʝʟʦʶ 

ʧʦʚʠʩʣʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʝʨʝʚʠʥʠ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʽʤʢʥʫʪʦʩʪʽ ʧʝʨʰʦʛʦ ʷʨʫʩʫ 

ʜʝʨʝʚʦʩʪʘʥʫ. ʅʘʜʤʽʨʥʝ ʟʨʽʜʞʝʥʥʷ ʚʝʨʭʥʴʦʛʦ ʷʨʫʩʫ, ʭʦʯʘ ʡ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʟʙʽʣʴʰʝʥʥʷʤ ʨʦʟʤʽʨʽʚ ʜʝʨʝʚ ʩʦʩʥʠ (ʫ 60 ʨʦʢʽʚ ʾʭ ʩʝʨʝʜʥʷ ʚʠʩʦʪʘ ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 

2,0 ʤ, ʘ ʜʽʘʤʝʪʨ ï ʥʘ 2,6 ʩʤ), ʧʨʦʪʝ ʩʫʪʪʻʚʦ ʟʤʝʥʰʫʻ ʟʘʧʘʩ ʜʝʨʝʚʠʥʠ (ʥʘ 37 ʤ3/ʛʘ 

ʘʙʦ ʥʘ 9 %). 

ʋ ʩʚʽʞʠʭ ʩʫʙʦʨʘʭ ʚ ʩʝʨʝʜʥʴʦʚʽʢʦʚʠʭ ʰʪʫʯʥʠʭ ʜʫʙʦʚʦ-ʩʦʩʥʦʚʠʭ 

ʥʘʩʘʜʞʝʥʥʷʭ ʧʽʜʚʠʱʝʥʥʷ ʧʦʚʥʦʪʠ ʚʝʨʭʥʴʦʛʦ ʷʨʫʩʫ ʟ 0,61 ʜʦ 0,80 ʟʙʽʣʴʰʫʻ ʟʘʧʘʩ 

ʜʝʨʝʚʠʥʠ ʥʘ 15ï68 ʤ3/ʛʘ, ʘ ʚ ʩʚʽʞʽʡ ʩʫʜʽʙʨʦʚʽ, ʟʘ ʧʽʜʚʠʱʝʥʥʷ ʧʦʚʥʦʪʠ ʟ 0,59 ʜʦ 

0,68 ʟʙʽʣʴʰʫʻ ʟʘʧʘʩ ʜʝʨʝʚʠʥʠ ʥʘ 33 ʤ3/ʛʘ ʘʙʦ ʥʘ 9,8 %. 

ʗʢ ʚʽʜʦʤʦ, ʫ ʜʝʨʝʚ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʟ ʢʽʥʮʷ ʚʽʢʫ ʞʝʨʜʥʷʢʘ (40 ʨʦʢʽʚ) ʧʦʯʠʥʘʻ 

ʟʨʽʜʞʫʚʘʪʠʩʷ ʢʨʦʥʘ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ, ʚ ʯʠʩʪʠʭ ʩʝʨʝʜʥʴʦʚʽʢʦʚʠʭ, ʧʨʠʩʪʠʛʘʶʯʠʭ ʽ 

ʩʪʠʛʣʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʘʜʝʨʥʽʥʥʷ ˇʨʫʥʪʫ. ɿʘ ʟʽʤʢʥʫʪʦʩʪʽ ʢʨʦʥ  

0,6ï0,7 ʽ ʥʠʞʯʝ ʫ ʩʝʨʝʜʥʴʦʚʽʢʦʚʠʭ, ʧʨʠʩʪʠʛʘʶʯʠʭ ʽ ʩʪʠʛʣʠʭ ʯʠʩʪʠʭ ʥʘʩʘʜʞʝʥʥʷʭ 

ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʛʫʩʪʘ ʪʨʘʚ'ʷʥʘ ʨʦʩʣʠʥʥʽʩʪʴ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʪʽʩʥʝʥʥʷ ʢʦʨʽʥʥʷ 

ʩʦʩʥʠ ʟ ʚʝʨʭʥʽʭ ʛʦʨʠʟʦʥʪʽʚ ˇʨʫʥʪʫ ʚ ʥʠʞʥʽ. ɿʦʢʨʝʤʘ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ 77-ʨʽʯʥʦʤʫ 

ʜʝʨʝʚʦʩʪʘʥʽ ɾʫʨʙʽʚʩʴʢʦʛʦ ʣʽʩʥʠʮʪʚʘ ʬʽʣʽʾ ʉʣʦʚʝʯʘʥʩʴʢʝ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, 

ʷʢʝ ʤʘʻ ʟʽʤʢʥʫʪʽʩʪʴ ʢʨʦʥ 0,56, ʫ ʚʝʨʭʥʴʦʤʫ (10 ʩʤ) ʰʘʨʽ ˇʨʫʥʪʫ ʟʥʘʭʦʜʠʪʴʩʷ ʫ             

2,6 ʨʘʟʫ ʙʽʣʴʰʝ ʢʦʨʽʥʥʷ ʪʨʘʚ'ʷʥʠʭ ʨʦʩʣʠʥ, ʥʽʞ ʬʽʟʽʦʣʦʛʽʯʥʦ ʘʢʪʠʚʥʦʛʦ ʢʦʨʽʥʥʷ 

ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ. ʇʨʠ ʮʴʦʤʫ, ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʤʘʩʠ ʜʨʽʙʥʦʛʦ ʢʦʨʽʥʥʷ ʩʦʩʥʠ, ʫ 

ʚʝʨʭʥʴʦʤʫ ʛʦʨʠʟʦʥʪʽ ʟʦʩʝʨʝʜʞʝʥʦ 36,4 %, ʘ ʫ ʰʘʨʽ 10ï25 ʩʤ ï 34,2 %.                                  

ʋ ʥʘʩʘʜʞʝʥʥʷʭ, ʟʽʤʢʥʫʪʽʩʪʴ ʢʨʦʥ ʷʢʠʭ ʩʪʘʥʦʚʠʪʴ 0,71, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʦʚʩʽʤ 

ʽʥʰʘ ʩʠʪʫʘʮʽʷ: ʫ ʚʝʨʭʥʴʦʤʫ ʰʘʨʽ ˇʨʫʥʪʫ ʤʘʩʘ ʢʦʨʽʥʥʷ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʫ 1,1 ʨʘʟʫ 

ʙʽʣʴʰʘ, ʥʽʞ ʤʘʩʘ ʢʦʨʽʥʥʷ ʪʨʘʚôʷʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ ʽ ʫ 1,6 ʨʘʟʫ ʙʽʣʴʰʘ, ʥʽʞ ʫ 

ʛʦʨʠʟʦʥʪʽ 10ï25 ʩʤ.  

ʅʘ ʇʦʣʽʩʩʽ ʪʨʘʚᾷʷʥʠʩʪʘ ʨʦʩʣʠʥʥʽʩʪʴ ʤʘʣʦ ʢʦʥʢʫʨʫʻ ʟ ʩʦʩʥʦʶ ʟʘ ʚʦʣʦʛʫ, 

ʦʩʢʽʣʴʢʠ ʪʫʪ ʚʠʧʘʜʘʻ ʜʦʩʪʘʪʥʴʦ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ. ʆʜʥʘʢ, ʪʨʘʚôʷʥʠʩʪʽ ʨʦʩʣʠʥʠ 

ʧʦʛʣʠʥʘʶʪʴ ʟ ˇʨʫʥʪʫ ʙʘʛʘʪʦ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ, ʘ ʜʝʷʢʽ ʚʠʜʠ (ʧʠʨʽʡ ʧʦʚʟʫʯʠʡ, 

ʢʫʥʠʯʥʠʢ ʣʽʩʦʚʠʡ) ʚʠʜʽʣʷʶʪʴ ʫ ˇʨʫʥʪ ʧʨʦʜʫʢʪʠ ʩʚʦʻʾ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ, ʷʢʽ 

ʛʘʣʴʤʫʶʪʴ ʨʽʩʪ ʢʦʨʽʥʥʷ ʜʝʨʝʚʥʠʭ ʨʦʩʣʠʥ.  
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ʋ ʩʦʩʥʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ ʆʚʨʫʮʴʢʦ-ʉʣʦʚʝʯʘʥʩʴʢʦʛʦ ʢʨʷʞʫ, ʷʢʽ 

ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʚʠʩʦʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʚʥʦʪʠ, ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʠʡ ʨʽʩʪ 

ʜʝʨʝʚ, ʜʦʙʨʝ ʦʯʠʱʝʥʥʷ ʩʪʦʚʙʫʨʽʚ ʚʽʜ ʩʫʯʢʽʚ, ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʦʢʦʾ 

ʧʦʚʥʦʜʝʨʝʚʥʦʩʪʽ ʩʪʦʚʙʫʨʽʚ. ʋ 50-ʨʽʯʥʠʭ ʰʪʫʯʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ, 

ʟʘ ʟʽʤʢʥʫʪʦʩʪʽ ʢʨʦʥ 0,73, ʚʽʜʩʦʪʦʢ ʜʽʣʦʚʠʭ ʜʝʨʝʚ ʩʪʘʥʦʚʠʚ 76 %. ʇʽʜʚʠʱʝʥʥʷ 

ʟʽʤʢʥʫʪʦʩʪʽ ʢʨʦʥ ʪʘʢʠʭ ʥʘʩʘʜʞʝʥʴ ʜʦ 0,90 ʟʙʽʣʴʰʫʻ ʯʘʩʪʢʫ ʜʽʣʦʚʠʭ ʜʝʨʝʚ ʜʦ            

80-85 %, ʘ ʚ ʩʪʠʛʣʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ, ʟʘ ʟʽʤʢʥʝʥʦʩʪʽ ʢʨʦʥ 0,70 ʽ ʙʽʣʴʰʝ, ʯʘʩʪʢʘ 

ʜʽʣʦʚʠʭ ʜʝʨʝʚ ʜʦʩʷʛʘʻ 90 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʜʝʨʝʚ ʫ ʜʝʨʝʚʦʩʪʘʥʽ. ʇʨʠ 

ʮʴʦʤʫ ʧʦʢʨʘʱʫʻʪʴʩʷ ʪʦʚʘʨʥʘ ʩʪʨʫʢʪʫʨʘ ʥʘʩʘʜʞʝʥʴ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʠʭʽʜ ʮʽʥʥʠʭ 

ʩʦʨʪʠʤʝʥʪʽʚ, ʱʦ ʩʧʨʠʷʻ ʟʨʦʩʪʘʥʥʶ ʧʨʠʙʫʪʢʫ ʚʽʜ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ ʥʘʣʝʞʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʣʽʩʦʚʠʭ 

ʬʽʪʦʮʝʥʦʟʽʚ ʚʽʜʽʛʨʘʻ ʣʽʩʦʚʘ ʧʽʜʩʪʠʣʢʘ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚ ʩʦʩʥʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ 

ʩʚʽʞʠʭ ʩʫʜʽʙʨʦʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʦ ʙʽʣʴʰʘ ʯʘʩʪʢʘ ʥʘʧʽʚʤʽʥʝʨʘʣʽʟʦʚʘʥʦʾ 

ʬʨʘʢʮʽʾ ʧʽʜʩʪʠʣʢʠ, ʥʽʞ ʫ ʩʚʽʞʠʭ ʩʫʙʦʨʘʭ (ʚʽʜʧʦʚʽʜʥʦ 63,6ï66,4 % ʪʘ 44,2ï44,3 %), 

ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʧʽʜʩʪʠʣʢʠ ʥʘ ˇʨʫʥʪ ʫ ʩʫʜʽʙʨʦʚʥʠʭ ʪʠʧʘʭ ʣʽʩʫ.  

ʅʘʰʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʠʷʚʣʝʥʦ ʥʘʷʚʥʽʩʪʴ ʟʥʘʯʥʦʛʦ ʚʧʣʠʚʫ ʟʽʤʢʥʫʪʦʩʪʽ 

ʥʘʩʘʜʞʝʥʴ ʥʘ ʚʤʽʩʪ ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʫ ʾʭ ʧʽʜʩʪʠʣʮʽ: ʷʢ ʫ ʩʚʽʞʠʭ ʩʫʙʦʨʘʭ, ʪʘʢ ʽ 

ʚ ʩʚʽʞʠʭ ʩʫʜʽʙʨʦʚʘʭ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʟʽʤʢʥʫʪʦʩʪʽ ʢʨʦʥ ʟʨʦʩʪʘʻ ʫʤʽʩʪ ʘʟʦʪʫ ʪʘ 

ʬʦʩʬʦʨʫ ʽ ʜʝʱʦ ʟʥʠʞʫʻʪʴʩʷ ʚʤʽʩʪ ʢʘʣʽʶ, ʱʦ, ʚʦʯʝʚʠʜʴ, ʧʦʷʩʥʶʻʪʴʩʷ ʚʧʣʠʚʦʤ 

ʯʘʛʘʨʥʠʢʽʚ ʽ ʪʨʘʚ'ʷʥʠʩʪʠʭ ʚʠʜʽʚ. ɺ ʮʽʣʦʤʫ, ʚ ʧʽʜʩʪʠʣʮʽ ʰʪʫʯʥʠʭ ʩʦʩʥʷʢʽʚ, ʱʦ 

ʟʨʦʩʪʘʶʪʴ ʫ ʩʚʽʞʠʭ ʩʫʜʽʙʨʦʚʘʭ, ʧʦʨʽʚʥʷʥʦ ʟ ʥʘʩʘʜʞʝʥʥʷʤʠ ʩʚʽʞʠʭ ʩʫʙʦʨʽʚ, ʚʤʽʩʪ 

ʧʦʞʠʚʥʠʭ ʨʝʯʦʚʠʥ ʻ ʙʽʣʴʰʠʤ (ʚ ʩʝʨʝʜʥʴʦʤʫ: ʘʟʦʪʫ ʚ 1,2 ʨʘʟʠ, ʬʦʩʬʦʨʫ ï ʚ                    

1,1, ʢʘʣʽʶ ï ʫ 2,1 ʨʘʟʫ), ʘ ʚʝʣʠʯʠʥʘ ʢʠʩʣʦʪʥʦʩʪʽ ï ʤʝʥʰʦʶ ʫ 1,2 ʨʘʟʫ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʙʽʣʴʰʝʥʥʷ ʤʘʩʠ ʧʽʜʩʪʠʣʢʠ ʚ ʥʘʩʘʜʞʝʥʥʷʭ ʩʧʨʠʯʠʥʷʻ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʛʫʤʫʩʫ ʚ ˇʨʫʥʪʽ. ɺ ʢʫʣʴʪʫʨʘʭ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ, ʩʪʚʦʨʝʥʠʭ ʚ 

ʫʤʦʚʘʭ ʩʚʽʞʦʾ ʩʫʜʽʙʨʦʚʠ, ʜʝ ʤʘʩʘ ʧʽʜʩʪʠʣʢʠ ʚ ʩʝʨʝʜʥʴʦʤʫ ʚ 2 ʨʘʟʠ ʙʽʣʴʰʘ, ʥʽʞ ʫ 

ʩʚʽʞʠʭ ʩʫʙʦʨʘʭ (ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʪʴ ʚʽʜʧʦʚʽʜʥʦ: 18 ʽ 9 ʪ/ʛʘ), ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʪʘʢʦʞ ʙʽʣʴʰʠʡ ʚʤʽʩʪ ʛʫʤʫʩʫ ʷʢ ʚ ʘʢʫʤʫʣʷʪʠʚʥʦʤʫ, ʪʘʢ ʽ ʚ ʝʣʶʚʽʘʣʴʥʦʤʫ 

ʛʦʨʠʟʦʥʪʘʭ. ʉʭʦʞʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ʚʠʷʚʣʝʥʘ ʽ ʟʘ ʢʽʣʴʢʽʩʪʶ ʧʦʛʣʠʥʝʥʠʭ ʦʩʥʦʚ. 

ɻʽʜʨʦʣʽʪʠʯʥʘ ʢʠʩʣʦʪʥʽʩʪʴ ʪʘ ʨʅ ʚʦʜʥʝ ʽ ʩʦʣʴʦʚʝ, ʥʘʚʧʘʢʠ, ʚʠʱʽ ʚ ˇʨʫʥʪʽ ʩʚʽʞʠʭ 

ʩʫʙʦʨʽʚ. ʆʜʥʘʢ, ʚ ʮʽʣʦʤʫ, ʟʤʽʥʘ ʧʦʚʥʦʪʠ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʚ ʤʝʞʘʭ ʦʜʥʦʛʦ ʪʠʧʫ 

ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʘʛʨʦʭʽʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʫ.  

ʃʽʩʽʚʥʠʯʽ ʟʘʭʦʜʠ ʟ ʬʦʨʤʫʚʘʥʥʷ ʰʪʫʯʥʠʭ ʩʦʩʥʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʧʝʚʥʦʾ ʛʫʩʪʦʪʠ 

ʧʦʯʠʥʘʶʪʴʩʷ ʱʝ ʥʘ ʝʪʘʧʽ ʩʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ ʧʨʠ ʚʠʙʦʨʽ ʩʭʝʤʠ 

ʟʤʽhʫʚʘʥʥʷ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʪʘ ʨʦʟʤʽʱʝʥʥʷ ʩʘʜʠʚʥʠʭ ʤʽʩʮʴ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ 

ʧʦʯʘʪʢʦʚʫ ʢʽʣʴʢʽʩʪʴ ʛʦʣʦʚʥʦʾ ʪʘ ʩʫʧʫʪʥʽʭ ʧʦʨʽʜ ʽ ʯʘʛʘʨʥʠʢʽʚ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, 

ʱʦ ʣʽʩʽʚʥʠʢʠ ʟʘʡʤʘʶʪʴʩʷ ʚʠʟʥʘʯʝʥʥʷʤ ʦʧʪʠʤʘʣʴʥʦʾ ʧʦʯʘʪʢʦʚʦʾ ʛʫʩʪʦʪʠ ʥʘ ʨʽʩʪ ʽ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʟ ʢʽʥʮʷ ʍɯʍ ʩʪʦʣʽʪʪʷ, ʜʦ ʮʴʦʛʦ ʯʘʩʫ 

ʩʪʚʦʨʶʶʪʴʩʷ ʨʽʟʥʽ ʟʘ ʛʫʩʪʦʪʦʶ ʣʽʩʦʚʽ ʢʫʣʴʪʫʨʠ ʥʘ ʚʩʽʭ ʢʘʪʝʛʦʨʽʷʭ ʣʽʩʦʢʫʣʴʪʫʨʥʠʭ 
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ʧʣʦʱ. ɼʦʩʣʽʜʞʝʥʥʷ ʄ. ɯ. ɻʦʨʜʽʻʥʢʘ ʪʘ ʽʥʰʠʭ [3, 4, 5] ʧʦʢʘʟʘʣʠ, ʱʦ ʚ ʣʽʩʦʚʠʭ 

ʢʫʣʴʪʫʨʘʭ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʫ ʩʚʽʞʠʭ ʽ ʚʦʣʦʛʠʭ ʩʫʙʦʨʘʭ ʪʘ ʩʚʽʞʠʭ ʩʫʜʽʙʨʦʚʘʭ, 

ʨʦʟʤʽʱʝʥʥʷ ʨʷʜʽʚ ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʟ ʪʘʢʠʤ ʨʦʟʨʘʭʫʥʢʦʤ, ʱʦʙ ʾʭ ʢʨʦʥʠ ʟʽʤʢʥʫʣʠʩʴ 

ʥʝ ʧʽʟʥʽʰʝ ʥʽʞ ʯʝʨʝʟ 6ï7 ʨʦʢʽʚ ʧʽʩʣʷ ʩʘʜʽʥʥʷ ʩʽʷʥʮʽʚ. ʎʴʦʛʦ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʟʘ 

ʫʤʦʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʞʨʷʜʴ ʰʠʨʠʥʦʶ 1,5ï2,0 ʤ ʪʘ ʚʽʜʩʪʘʥʥʶ ʤʽʞ ʩʽʷʥʮʷʤʠ ʚ 

ʨʷʜʫ 0,5ï0,7 ʤ. ʊʘʢʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʘʜʠʚʥʠʭ ʤʽʩʮʴ ʚ ʣʽʩʘʭ ʆʚʨʫʮʴʢʦ-

ʉʣʦʚʝʯʘʥʩʴʢʦʛʦ ʢʨʷʞʫ ʜʦʮʽʣʴʥʝ ʥʘ ʫʩʽʭ ʢʘʪʝʛʦʨʽʷʭ ʣʽʩʦʢʫʣʴʪʫʨʥʠʭ ʧʣʦʱ, ʫ ʪʦʤʫ 

ʯʠʩʣʽ ï ʥʘ ʩʚʽʞʠʭ ʟʨʫʙʘʭ, ʥʘ ʷʢʠʭ ʚʽʜʩʫʪʥʻ ʧʨʠʨʦʜʥʝ ʧʦʥʦʚʣʝʥʥʷ ʩʦʩʥʠ. 

ɺ ʩʚʽʞʠʭ ʙʦʨʘʭ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ ʥʘʡʢʨʘʱʠʡ ʨʽʩʪ ʩʦʩʥʘ ʟʚʠʯʘʡʥʘ 

ʧʨʦʷʚʣʷʻ ʚ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨʘʭ ʟʘ ʩʭʝʤʠ ʟʤʽʰʫʚʘʥʥʷʤ 7ʨʉʟ1ʨɹʧ. ɿʘ ʪʘʢʦʾ ʩʭʝʤʠ 

ʣʠʩʪʷ ʙʝʨʝʟʠ ʧʦʚʠʩʣʦʾ ʚ ʜʦʩʪʘʪʥʽʡ ʢʽʣʴʢʦʩʪʽ ʧʦʪʨʘʧʣʷʻ ʥʘ ʫʩʽ 7 ʨʷʜʽʚ ʩʦʩʥʦʚʦʾ 

ʢʫʣʽʩʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʫ ʤʽʥʝʨʘʣʽʟʘʮʽʶ ʧʽʜʩʪʠʣʢʠ. ʇʨʠ ʮʴʦʤʫ, ʢʦʨʝʥʝʚʽ 

ʩʠʩʪʝʤʠ ʙʝʨʝʟʠ ʚʠʪʽʩʥʷʶʪʴ ʢʦʨʽʥʥʷ ʩʦʩʥʠ ʟ ʚʝʨʭʥʽʭ ʚ ʥʠʞʥʽ ʛʦʨʠʟʦʥʪʠ ˇʨʫʥʪʫ 

ʣʠʰʝ ʫ ʪʠʭ ʜʝʨʝʚ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʩʫʩʽʜʥʽʭ ʟ ʙʝʨʝʟʦʚʠʤʠ ʨʷʜʘʤʠ ʨʷʜʘʭ.  

ɿʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʷʢʦʩʪʽ ʩʫʧʫʪʥʴʦʾ ʧʦʨʦʜʠ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ, ʡʦʛʦ ʢʦʨʽʥʥʷ, 

ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʙʝʨʝʟʠ, ʚʠʪʽʩʥʷʻ ʢʦʨʽʥʥʷ ʩʦʩʥʠ ʚ ʥʠʞʥʽ ʛʦʨʠʟʦʥʪʠ ˇʨʫʥʪʫ ʣʠʰʝ ʚ 

ʧʝʨʰʽ 10ï15 (20) ʨʦʢʽʚ. ʇʽʩʣʷ ʮʴʦʛʦ ʚʽʢʫ ʜʫʙ ʚʽʜʩʪʘʻ ʟʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʨʦʩʪʫ ʚʽʜ 

ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʽ ʧʝʨʝʭʦʜʠʪʴ ʫ ʜʨʫʛʠʡ ʷʨʫʩ, ʘ ʢʦʨʽʥʥʷ ʦʩʪʘʥʥʴʦʾ ʦʧʘʥʦʚʫʻ ʚʝʨʭʥʽ 

ʛʦʨʠʟʦʥʪʠ ˇʨʫʥʪʫ. ʅʘ ʝʪʘʧʽ ʟʘʢʽʥʯʝʥʥʷʤ ʚʽʢʫ ʞʝʨʜʥʷʢʘ ʩʦʩʥʘ ʟʚʠʯʘʡʥʘ ʚ 

ʢʫʣʴʪʫʨʘʭ ʟ ʜʫʙʦʤ ʬʦʨʤʫʻ ʧʦʪʫʞʥʽʰʫ ʢʦʨʝʥʝʚʫ ʩʠʩʪʝʤʫ, ʥʽʞ ʚ ʯʠʩʪʠʭ ʩʦʩʥʦʚʠʭ 

ʥʘʩʘʜʞʝʥʥʷʭ. ʊʘʢʠʤ ʯʠʥʦʤ ʜʫʙ ʥʝ ʣʠʰʝ ʩʧʨʠʷʻ ʟʙʘʛʘʯʝʥʥʶ ˇʨʫʥʪʫ ʧʦʞʠʚʥʠʤʠ 

ʨʝʯʦʚʠʥʘʤʠ, ʘ ʡ ʧʽʜʚʠʱʫʻ ʩʪʽʡʢʽʩʪʴ ʩʦʩʥʠ ʜʦ ʜʽʾ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʙʽʦʪʠʯʥʠʭ ʽ 

ʘʙʽʦʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ. 

ʅʘʡʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʽ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʨʦʩʪʫ ʩʦʩʥʠ ʚ ʟʤʽʰʘʥʠʭ ʟ ʜʫʙʦʤ 

ʥʘʩʘʜʞʝʥʥʷʭ, ʩʪʚʦʨʝʥʠʭ ʫ ʩʚʽʞʠʭ ʽ ʚʦʣʦʛʠʭ ʩʫʙʦʨʘʭ, ʬʦʨʤʫʶʪʴʩʷ ʟʘ ʩʭʝʤʠ 

ʟʤʽʰʫʚʘʥʥʷ 5ʨʉʟ1ʨɼʟ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʦʾ ʩʭʝʤʠ ʟʤʽʰʫʚʘʥʥʷ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ 

ʟʘʙʝʟʧʝʯʫʻ ʫ ʤʘʡʙʫʪʥʴʦʤʫ ʥʘʷʚʥʽʩʪʴ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʣʠʩʪʷ ʜʫʙʘ ʚ ʫʩʽʭ ʧôʷʪʠ 

ʨʷʜʘʭ ʩʦʩʥʦʚʦʾ ʢʫʣʽʩʠ.  

ɺʠʩʥʦʚʢʠ.  

1. ɺ ʫʤʦʚʘʭ ʆʚʨʫʮʴʢʦ-ʉʣʦʚʝʯʘʥʩʴʢʦʛʦ ʢʨʷʞʫ ʥʘʩʘʜʞʝʥʥʷ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ 

ʧʨʦʷʚʣʷʶʪʴ ʽʥʪʝʥʩʠʚʥʠʡ ʨʽʩʪ ʟʘ ʚʠʩʦʪʦʶ ʪʘ ʜʽʘʤʝʪʨʦʤ ʽ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʚʠʩʦʢʦʶ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʜʝʨʝʚʠʥʠ. ɺ ʩʫʙʦʨʦʚʠʭ ʫʤʦʚʘʭ ʯʠʩʪʽ ʩʦʩʥʦʚʽ ʥʘʩʘʜʞʝʥʥʷ ʫ ʚʽʮʽ 

50 ʨʦʢʽʚ ʧʨʠ ʧʦʚʥʦʪʽ 0,82ï0,86 ʤʘʶʪʴ ʟʘʧʘʩ ʩʪʦʚʙʫʨʦʚʦʾ ʜʝʨʝʚʠʥʠ 293ï321 ʤ3/ʛʘ, 

ʧʨʠ ʩʝʨʝʜʥʴʦʤʫ ʨʽʯʥʦʤʫ ʧʨʠʨʦʩʪʽ 5,9ï6,4 ʤ3/ʛʘ. ʋ ʚʽʮʽ 74 ʨʦʢʠ ʟʘ ʧʦʚʥʦʪʠ                 

0,62ï0,82 ʟʘʧʘʩ ʰʪʫʯʥʠʭ ʩʦʩʥʷʢʽʚ ʩʪʘʥʦʚʠʪʴ 380ï429 ʤ3/ʛʘ ʟʘ ʩʝʨʝʜʥʴʦʾ ʟʤʽʥʠ 

ʟʘʧʘʩʫ 4,9ï5,8 ʤ3/ʛʘ/ʨʽʢ. 

2. ʋ ʯʠʩʪʠʭ ʰʪʫʯʥʠʭ ʩʦʩʥʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʘʭ ɯ ʪʘ ʚʠʱʠʭ ʢʣʘʩʽʚ ʙʦʥʽʪʝʪʫ 

ʧʨʦʚʝʜʝʥʥʷʤ ʨʫʙʦʢ ʜʦʛʣʷʜʫ ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ, ʱʦʙ ʫ 30-ʨʽʯʥʦʤʫ ʚʽʮʽ ʥʘ 1 ʛʘ 

ʥʘʩʘʜʞʝʥʥʷ ʟʨʦʩʪʘʣʦ ʙʣʠʟʴʢʦ 1860 ʜʝʨʝʚ, ʫ 50-ʨʽʯʥʦʤʫ ï ʙʽʣʷ 1050, ʫ 75-ʨʽʯʥʦʤʫ 
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ï 590, ʘ ʫ 90-ʨʽʯʥʦʤʫ ï ʙʽʣʷ 490. ɺʽʜʥʦʩʥʘ ʧʦʚʥʦʪʘ ʧʨʠ ʮʴʦʤʫ ʩʪʘʥʦʚʠʪʠʤʝ: ʫ           

30-ʨʽʯʥʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ï 0,90; ʫ 50-ʨʽʯʥʠʭ ï 0,86; ʫ 65-ʨʽʯʥʠʭ ï 0,89; ʫ 75-ʨʽʯʥʠʭ 

ï 0,82 ʽ ʫ 90-ʨʽʯʥʠʭ ï 0,83. ɿʘ ʪʘʢʠʭ ʫʤʦʚ ʩʦʩʥʦʚʽ ʥʘʩʘʜʞʝʥʥʷ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʦʜʶʯʽʩʪʴ ˇʨʫʥʪʫ ʽ ʩʦʥʷʯʥʫ ʨʘʜʽʘʮʽʶ ʪʘ ʤʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʽ 

ʧʦʢʘʟʥʠʢʠ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

3. ɿʘʧʘʩ ʧʽʜʩʪʠʣʢʠ ʚ ʩʦʩʥʦʚʠʭ ʢʫʣʴʪʫʨʘʭ ʩʚʽʞʠʭ ʩʫʜʽʙʨʦʚ ʧʨʠʙʣʠʟʥʦ ʫ 2 ʨʘʟʠ 

ʙʽʣʴʰʠʡ, ʥʽʞ ʫ ʢʫʣʴʪʫʨʘʭ ʩʚʽʞʠʭ ʩʫʙʦʨʽʚ (ʚ ʩʝʨʝʜʥʴʦʤʫ ʚʽʜʧʦʚʽʜʥʦ: 18 ʪ/ʛʘ ʽ            

9 ʪ/ʛʘ). ɺ ʢʫʣʴʪʫʨʘʭ ʩʚʽʞʠʭ ʩʫʜʽʙʨʦʚ, ʧʦʨʽʚʥʷʥʦ ʟ ʥʘʩʘʜʞʝʥʥʷʤʠ ʩʚʽʞʠʭ ʩʫʙʦʨʽʚ, 

ʙʽʣʴʰʦʶ ʻ ʪʘʢʦʞ ʯʘʩʪʢʘ ʥʘʧʽʚʤʽʥʝʨʘʣʽʟʦʚʘʥʥʦʾ ʧʽʜʩʪʠʣʢʠ (ʚʽʜʧʦʚʽʜʥʦ                 

63,6ï66,4 % ʽ 44,2ï44,3 %). ɯʟ ʟʙʽʣʴʰʝʥʥʷʤ ʟʽʤʢʥʫʪʦʩʪʽ ʢʨʦʥ ʫ ʧʽʜʩʪʠʣʮʽ ʢʫʣʴʪʫʨ, 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʘʟʦʪʫ ʪʘ 

ʬʦʩʬʦʨʫ, ʽ ʜʝʱʦ ʟʤʝʥʰʫʻʪʴʩʷ ʚʤʽʩʪ ʢʘʣʽʶ. 

4. ʋ ʩʚʽʞʠʭ ʙʦʨʘʭ ʥʘʡʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʽ ʥʘʩʘʜʞʝʥʥʷ ʤʦʞʥʘ ʩʬʦʨʤʫʚʘʪʠ ʟʘ 

ʫʤʦʚ ʨʦʟʤʽʱʝʥʥʷ ʦʜʥʦʛʦ ʨʷʜʫ ʙʝʨʝʟʠ ʧʦʚʠʩʣʦʾ ʯʝʨʝʟ ʩʝʤʠʨʷʜʥʫ ʢʫʣʽʩʫ ʩʦʩʥʠ 

ʟʚʠʯʘʡʥʦʾ, ʘ ʚ ʩʚʽʞʠʭ ʩʫʙʦʨʘʭ ï ʯʝʨʛʫʚʘʪʠ ʦʜʠʥ ʨʷʜ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʟ 

ʧ'ʷʪʠʨʷʜʥʦʶ ʢʫʣʽʩʦʶ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ.  
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FORMATION OF ARTIFICIAL PINE FOREST PLANTATIONS IN 

THE FORESTS OF THE OVRUCH-SLOVECHNO RIDGE  

 

Abstract. The article presents the results of research on solving the problem of increasing the 

productivity of artificial Scots pine plantations in the most common forest types of the Ovrutsk-

Slovechnʦ Range. It has been found that due to the very small amount of pine undergrowth ʦn the log 

cabins, the restoration of its original stands in the log cabins can take up to 50-60 years. In this 

regard, the main way to restore forest plantations in this region, which is justified from the forestry 

and economic aspects, is the creation of forest crops. In the conditions of the research region, Scots 

pine in artificial plantations grows according to grades IïIa. The productivity of pure and mixed 

stands of all age groups, starting from the young age and reaching maturity, depends on many factors, 

and in the same forest vegetation conditions - on the number of trees per unit area. In pure artificial 

pine stands of I and higher quality classes, it is necessary to ensure that at the age of 30, about 1,860 

trees grow on 1 hectare of the plantation, at the age of 50 - about 1,050, at the age of 75 - 590, and 

at the age of 90 annual - about 490 trees. 

The stock of litter in pine cultures of fresh sudibrov is about 2 times greater than in stands of 

fresh suborbs (on average, respectively: 18 t/ha and 9 t/ha). The proportion of semi-mineralized litter 

is also higher in the forest stands of fresh sudibrov compared to stands of fresh subor (63.6-66.4% 

and 44.2-44.3%, respectively). With an increase in the density of the trees in the litter of stands, 

regardless of the type of forest vegetation conditions, the amount of nitrogen and phosphorus 

increases and the content of potassium decreases slightly. 

In fresh bor conditions, the most productive plantations can be formed under the conditions of 

placement of one row of birch with a seven-row curtain of Scots pine, and in fresh subors - alternating 

one row of oak with a five-row curtain of Scots pine. 

To ensure the intensive growth of trees, the formation of low-converging, well-cleaned trunks 

from knots, the prevention of the growth of grassy vegetation, it is advisable to maintain the density 

of the crowns at the level of 0.8. Under such conditions, the forest stand will rationally use solar 

energy and soil fertility. Such measures will contribute to the formation of highly productive stands 

with the possibility of obtaining from them a large number of valuable assortments of wood. 

Key words: type of forest conditions, native forest stands, stock of plantations, growth, 

completeness, crown closure.  
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ʽʤ. ɻ. ʄ. ɺʠʩʦʮʴʢʦʛʦ, ʤ. ʍʘʨʢʽʚ 

 

ɼʀʅɸʄɯʂɸ ʇʆʂɸɿʅʀʂɯɺ ʃɯʉʆɺʆɻʆ ʌʆʅɼʋ ʌɯʃɯɰ çɾʆɺʊʅɽɺɽ 

ʃɯʉʆɺɽ ɻʆʉʇʆɼɸʈʉʊɺʆè ɼʇ çʃɯʉʀ ʋʂʈɸɰʅʀè 

 

ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʦʙʣʽʢʽʚ ʣʽʩʽʚ ʪʘ ʧʦʚʠʜʽʣʴʥʦʶ ʙʘʟʦʶ ʜʘʥʠʭ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʜʠʥʘʤʽʢʫ 

ʧʦʢʘʟʥʠʢʽʚ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʬʽʣʽʾ çɾʦʚʪʥʝʚʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè ʜʝʨʞʘʚʥʦʛʦ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ (ɼʇ) çʃʽʩʠ ʋʢʨʘʾʥʠè ʟʘ ʧʝʨʽʦʜ ʟ 1970 ʧʦ 

2021 ʨʨ., ʥʘʚʝʜʝʥʦ ʨʦʟʧʦʜʽʣ ʧʣʦʱ ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ, ʧʘʥʽʚʥʠʤʠ ʜʝʨʝʚʥʠʤʠ ʚʠʜʘʤʠ, 

ʧʦʚʥʦʪʦʶ ʪʘ ʢʣʘʩʘʤʠ ʙʦʥʽʪʝʪʫ. ɺʽʜʟʥʘʯʝʥʦ ʟʘʛʘʣʴʥʫ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʢʠ ʧʣʦʱ 

ʜʝʨʝʚʦʩʪʘʥʽʚ ʛʦʣʦʚʥʠʭ ʣʽʩʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʚʠʜʽʚ (ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʟ 1996 ʨ. ʪʘ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ 

ʟ 1970 ʨ.) ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʜʨʫʛʦʨʷʜʥʠʭ (ʷʩʝʥʘ ʟʚʠʯʘʡʥʦʛʦ, ʢʣʝʥʘ ʛʦʩʪʨʦʣʠʩʪʦʛʦ). ɺʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʥʘʷʚʥʠʡ ʧʦʜʽʣ ʜʝʨʝʚʦʩʪʘʥʽʚ ʟʘ ʛʨʫʧʘʤʠ ʚʽʢʫ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʦʧʪʠʤʘʣʴʥʦʛʦ: ʯʘʩʪʢʘ ʩʝʨʝʜʥʴʦʚʽʢʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʩʫʪʪʻʚʦ ʧʝʨʝʚʠʱʫʻ ʦʧʪʠʤʘʣʴʥʽ 

ʟʥʘʯʝʥʥʷ, ʘ ʯʘʩʪʢʘ ʤʦʣʦʜʥʷʢʽʚ, ʧʨʠʩʪʠʛʣʠʭ, ʩʪʠʛʣʠʭ ʽ ʧʝʨʝʩʪʽʡʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʻ 

ʥʝʜʦʩʪʘʪʥʴʦʶ. ɿôʷʩʦʚʘʥʦ, ʱʦ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʽʭ ʣʽʩʽʚʥʠʯʦ-ʪʘʢʩʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʜʝʨʝʚʦʩʪʘʥʽʚ ʬʽʣʽʾ (ʩʝʨʝʜʥʽʡ ʟʘʧʘʩ, ʟʘʧʘʩ ʩʪʠʛʣʠʭ ʪʘ ʧʝʨʝʩʪʽʡʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ, ʢʣʘʩ 

ʙʦʥʽʪʝʪʫ) ʤʘʶʪʴ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ. ɺʦʜʥʦʯʘʩ, ʜʠʥʘʤʽʢʘ ʩʝʨʝʜʥʴʦʾ ʟʤʽʥʠ ʟʘʧʘʩʫ ʤʘʻ 

ʟʚʦʨʦʪʥʫ ʪʝʥʜʝʥʮʽʶ. ʉʝʨʝʜʥʷ ʧʦʚʥʦʪʘ ʟʘ ʧʝʨʽʦʜ 2006-2022 ʨʨ. ʫ ʮʽʣʦʤʫ ʜʣʷ ʜʝʨʝʚʦʩʪʘʥʽʚ ʬʽʣʽʾ 

ʟʘʣʠʰʠʣʘʩʴ ʥʝʟʤʽʥʥʦʶ (0,69), ʭʦʯʘ ʜʣʷ ʩʦʩʥʦʚʠʭ ʽ ʨʦʙʽʥʽʻʚʠʭ (ʙʽʣʦʘʢʘʮʽʻʚʠʭ) ʜʝʨʝʚʦʩʪʘʥʽʚ 

ʟʥʠʟʠʣʘʩʴ ʥʘ 0,04 ʪʘ 0,06. ʇʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʦʜʘʣʴʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʟ 

ʧʦʚʥʠʤʠ, ʚʢʘʟʘʚ ʥʘ ʥʝʜʦʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʩʦʨʦʩʣʠʥʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʥʘ 30ï40 %. ʅʘʡʥʠʞʯʠʡ 

ʨʽʚʝʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʩʦʨʦʩʣʠʥʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚʽʜʟʥʘʯʝʥʦ ʜʣʷ ʜʝʨʝʚʦʩʪʘʥʽʚ ʘʢʘʮʽʾ ʙʽʣʦʾ ʪʘ 

ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʜʦʚʦʣʽ ʥʠʟʴʢʠʤ ʨʽʚʥʝʤ ʧʦʚʥʦʪ ʪʘ ʢʣʘʩʽʚ ʙʦʥʽʪʝʪʫ. 

ɺʩʪʘʥʦʚʣʝʥʦ ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʚʽʢʫ ʥʘʩʘʜʞʝʥʴ ʪʘ ʚʪʨʘʪʠ ʱʦʨʽʯʥʦʛʦ ʧʨʠʨʦʩʪʫ ʚʧʨʦʜʦʚʞ 

ʘʥʘʣʽʟʦʚʘʥʦʛʦ ʧʝʨʽʦʜʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʣʽʩʽʚʥʠʯʦ-ʪʘʢʩʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ, ʩʝʨʝʜʥʷ ʟʤʽʥʘ ʟʘʧʘʩʫ, 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʩʦʨʦʩʣʠʥʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ (ɺʃʇ). 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ ʪʘ ʘʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʃʽʩ ʻ ʦʜʥʠʤ ʟ 

ʛʦʣʦʚʥʠʭ ʧʦʥʦʚʣʶʚʘʣʴʥʠʭ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʚʽʜ ʡʦʛʦ ʥʘʷʚʥʦʩʪʽ ʪʘ ʩʪʘʥʫ 

ʟʘʣʝʞʠʪʴ ʨʦʟʚʠʪʦʢ ʮʠʚʽʣʽʟʦʚʘʥʦʛʦ ʣʶʜʩʪʚʘ. ʍʘʨʘʢʪʝʨʥʦʶ ʨʠʩʦʶ ʣʽʩʦʚʦʛʦ 
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ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ ʻ ʩʫʢʫʧʥʽʩʪʴ ʝʢʦʥʦʤʽʯʥʠʭ ʽ ʧʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʫʤʦʚ, 

ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ ʨʝʛʽʦʥʘʤʠ [2]. ʅʘʜʤʽʨʥʘ ʥʝʨʝʛʫʣʴʦʚʘʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʣʽʩʽʚ 

ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʩʥʘʞʝʥʥʷ ʜʝʨʝʚʦʩʪʘʥʽʚ, ʧʦʨʫʰʝʥʥʷ ʾʭ ʚʽʢʦʚʦʾ ʩʪʨʫʢʪʫʨʠ, 

ʧʦʛʽʨʰʝʥʥʷ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ, ʧʦʩʠʣʝʥʥʷ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʽʥʰʠʭ ʥʝʛʘʪʠʚʥʠʭ 

ʷʚʠʱ. ʊʦʤʫ ʧʨʽʦʨʠʪʝʪʥʠʤ ʥʘʧʨʷʤʦʤ ʨʦʟʚʠʪʢʫ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚ ʫ ʢʦʥʪʝʢʩʪʽ 

ʚʠʤʦʛ ʯʘʩʫ ʻ ʨʦʟʰʠʨʝʥʝ ʚʽʜʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʽʥʪʝʥʩʠʬʽʢʘʮʽʷ 

ʣʽʩʦʚʠʨʦʱʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʧʦʢʘʟʥʠʢʽʚ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ.  

ɿʘ ʜʘʥʠʤʠ ʥʘʫʢʦʚʮʽʚ ʋʢʨʅɼɯʃɻɸ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʩʦʨʦʩʣʠʥʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

(ɺʃʇ) ʜʫʙʦʚʠʤʠ ʜʝʨʝʚʦʩʪʘʥʘʤʠ ʃʽʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʩʪʘʥʦʚʠʪʴ 68 % [9]. 

ʇʦʢʘʟʥʠʢ ɺʃʇ ʜʫʙʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʟ ʚʽʢʦʤ ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʽʜ 46ï48 % 

(ʥʘʩʘʜʞʝʥʥʷ ɯ ʢʣʘʩʫ ʚʽʢʫ) ʜʦ 71ï80 % (ʥʘʩʘʜʞʝʥʥʷ Vɯɯïʍɯɯ ʢʣʘʩʽʚ ʚʽʢʫ). ʉʝʨʝʜʥʽʡ 

ʧʦʢʘʟʥʠʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʩʦʨʦʩʣʠʥʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʩʦʩʥʦʚʠʤʠ ʥʘʩʘʜʞʝʥʥʷʤʠ 

ʩʪʘʥʦʚʠʪʴ 70 %. ʅʘʡʤʝʥʰʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ɺʃʇ ʚʽʜʟʥʘʯʘʶʪʴʩʷ ʩʦʩʥʷʢʠ                       

ɯïɯɯ ʢʣʘʩʽʚ ʚʽʢʫ ï ʜʦ 60 %, ʘ ʤʘʢʩʠʤʘʣʴʥʠʤʠ ï Vɯɯïʍ ʢʣʘʩʽʚ ʚʽʢʫ (70ï78 %) [9]. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ʥʘʫʢʦʚʮʷʤʠ ʋʢʨʅɼɯʃɻɸ ʱʦʜʦ ʩʦʩʥʦʚʠʭ 

ʜʝʨʝʚʦʩʪʘʥʽʚ ɼʇ çɾʦʚʪʥʝʚʝ ʃɻè ʩʪʘʥʦʤ ʥʘ 2017 ʨʽʢ ʩʝʨʝʜʥʽ ʪʘʢʩʘʮʽʡʥʽ 

ʧʦʢʘʟʥʠʢʠ ʤʘʣʠ ʪʘʢʽ ʟʥʘʯʝʥʥʷ: ʫʯʘʩʪʴ ʩʦʩʥʠ ʫ ʩʢʣʘʜʽ ʜʝʨʝʚʦʩʪʘʥʽʚ ï 9,7 ʦʜ.; 

ʩʝʨʝʜʥʽʡ ʟʘʧʘʩ ʥʘ 1 ʛʘ ï 318 ʤ3; ʩʝʨʝʜʥʷ ʧʦʚʥʦʪʘ ï 0,75; ʩʝʨʝʜʥʽʡ ʢʣʘʩ ʙʦʥʽʪʝʪʫ ï 

ɯ,5. ʇʦʢʘʟʥʠʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʩʦʨʦʩʣʠʥʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʤʦʜʘʣʴʥʠʤʠ ʩʦʩʥʷʢʘʤʠ, 

ʧʦʨʽʚʥʷʥʦ ʽʟ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʤʠ ʥʘʩʘʜʞʝʥʥʷʤʠ, ʟʤʽʥʶʶʪʴʩʷ ʚʽʜ 36 % (ʫ ʚʽʮʽ 

10 ʨʦʢʽʚ) ʜʦ 74 % (ʫ ʚʽʮʽ 50 ʨʦʢʽʚ), ʘ ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ɺʃʇ 

ʩʪʘʥʦʚʠʪʴ 69 % [5]. ʉʝʨʝʜ ʜʫʙʦʚʠʭ ʣʽʩʽʚ ʟʘ ʜʘʥʠʤʠ ʥʘʫʢʦʚʮʽʚ ʋʢʨʅɼɯʃɻɸ ʟʘ 

ʧʣʦʱʝʶ ʽʩʪʦʪʥʦ ʧʝʨʝʚʘʞʘʶʪʴ ʧʨʠʨʦʜʥʽ ʧʦʨʦʩʣʝʚʽ ʣʽʩʦʩʪʘʥʠ ɯɯ ʢʣʘʩʫ ʙʦʥʽʪʝʪʫ ʪʘ 

ʰʪʫʯʥʽ ʥʘʩʘʜʞʝʥʥʷ ɯ ʽ ʚʠʱʝ ʢʣʘʩʫ ʙʦʥʽʪʝʪʫ. ʏʘʩʪʢʘ ʩʝʨʝʜʥʴʦʚʽʢʦʚʠʭ ʥʘʩʘʜʞʝʥʴ 

ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʩʷʛʘʻ 78 ʪʘ 86 % ï ʫ ʥʘʩʘʜʞʝʥʥʷʭ ʰʪʫʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. 

ʇʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʫʙʦʚʠʤʠ ʜʝʨʝʚʦʩʪʘʥʘʤʠ ʣʽʩʦʨʦʩʣʠʥʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʻ ʥʝʚʠʩʦʢʠʤʠ (72 % ʫ ʚʽʮʽ 30 ʨʦʢʽʚ ʪʘ 61 % ʫ 80-100 ʨʦʢʽʚ), ʘ 

ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ɺʃʇ ʩʪʘʥʦʚʠʪʴ 61 %. ʇʦʢʘʟʥʠʢʠ                    

ɺʃʇ ʤʦʜʘʣʴʥʠʤʠ ʜʫʙʥʷʢʘʤʠ ʰʪʫʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʧʦʨʽʚʥʷʥʦ ʽʟ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʤʠ ʥʘʩʘʜʞʝʥʥʷʤʠ, ʟʤʽʥʶʶʪʴʩʷ ʚʽʜ 25 % (ʫ ʚʽʮʽ 10 ʨʦʢʽʚ) ʜʦ 

74 % (ʫ ʚʽʮʽ 80 ʨʦʢʽʚ), ʘ ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʝ ʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʘ ɺʃʇ ʩʪʘʥʦʚʠʪʴ 

65 % [5]. 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʠʷʚʣʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʠʥʘʤʽʢʠ ʧʦʢʘʟʥʠʢʽʚ ʣʽʩʦʚʦʛʦ 

ʬʦʥʜʫ ʬʽʣʽʾ çɾʦʚʪʥʝʚʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè ɼʇ çʃʽʩʠ ʋʢʨʘʾʥʠè. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʊʝʨʠʪʦʨʽʷ ʬʽʣʽʾ çɾʦʚʪʥʝʚʝ ʣʽʩʦʚʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦè ɼʇ çʃʽʩʠ ʋʢʨʘʾʥʠè ʟʛʽʜʥʦ ʟ ʣʽʩʦʨʦʩʣʠʥʥʠʤ ʨʘʡʦʥʫʚʘʥʥʷʤ 

ʥʘʣʝʞʠʪʴ ʜʦ ʃʽʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ ʋʢʨʘʾʥʠ ʟ ʧʦʤʽʨʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤ 

ʢʣʽʤʘʪʦʤ ʪʘ ʩʧʨʠʷʪʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʨʦʩʪʫ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ (Pinus 

sylvestris L.), ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ (Quercus robur L.), ʷʩʝʥʘ ʟʚʠʯʘʡʥʦʛʦ (Fraxinus 
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excelsior L.), ʢʣʝʥʘ ʛʦʩʪʨʦʣʠʩʪʦʛʦ (Acer platanoides L.), ʣʠʧʠ ʜʨʽʙʥʦʣʠʩʪʦʾ (Tilia 

cordata L.), ʦʩʠʢʠ (Populus tremula L.), ʚʽʣʴʭʠ ʯʦʨʥʦʾ (Alnus glutinosa (L.) Gaerth.) 

ʪʘ ʽʥʰʠʭ ʚʠʜʽʚ ʜʝʨʝʚ ʽ ʯʘʛʘʨʥʠʢʽʚ [2]. ɿʘ ʣʽʩʦʪʠʧʦʣʦʛʽʯʥʠʤ ʨʘʡʦʥʫʚʘʥʥʷʤ 

ʪʝʨʠʪʦʨʽʷ ʚʭʦʜʠʪʴ ʜʦ ʉʣʦʙʦʞʘʥʩʴʢʦʛʦ ʨʘʡʦʥʫ ʣʽʩʦʪʠʧʦʣʦʛʽʯʥʦʾ ʦʙʣʘʩʪʽ ʩʚʽʞʦʛʦ 

ʧʦʤʽʨʥʦ ʪʝʧʣʦʛʦ ʢʣʽʤʘʪʫ [6, 9]. ʈʦʟʨʘʭʫʥʦʢ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʧʣʦʱ 

ʜʝʨʝʚʦʩʪʘʥʽʚ ʟʘ ʚʽʢʦʚʠʤʠ ʛʨʫʧʘʤʠ ʚʠʢʦʥʫʚʘʣʠ ʚʠʭʦʜʷʯʠ ʟ ʨʦʟʧʦʜʽʣʫ ʣʽʩʽʚ ʟʘ 

ʢʘʪʝʛʦʨʽʷʤʠ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʚʽʢʽʚ ʩʪʠʛʣʦʩʪʽ ʪʘ ʥʝʦʙʭʽʜʥʦʩʪʽ ʜʦʩʷʛʥʝʥʥʷ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʜʝʨʝʚʦʩʪʘʥʽʚ ʟʘ ʢʣʘʩʘʤʠ ʚʽʢʫ [3]. ʉʝʨʝʜʥʽ ʣʽʩʽʚʥʠʯʦ-

ʪʘʢʩʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ ʜʝʨʝʚʦʩʪʘʥʽʚ ʚʩʪʘʥʦʚʣʶʚʘʣʠ ʷʢ ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʽ ʟʥʘʯʝʥʥʷ 

ʯʝʨʝʟ ʧʣʦʱʫ. ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʩʪʫʧʝʥʷ ɺʃʇ ʚʠʟʥʘʯʘʣʠ ʧʦʪʝʥʮʽʡʥʠʡ ʩʝʨʝʜʥʽʡ 

ʟʘʧʘʩ ʜʝʨʝʚʦʩʪʘʥʽʚ ʥʘ 1 ʛʘ ʚʢʨʠʪʠʭ ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʪʠʧʘʤ ʣʽʩʫ, ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʚʢʨʠʪʠʭ 

ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ ʟʘ ʢʣʘʩʘʤʠ ʚʽʢʫ ʪʘ ʧʦʨʽʚʥʶʚʘʣʠ ʮʽʣʴʦʚʠʡ 

ʟʘʛʘʣʴʥʠʡ ʟʘʧʘʩ ʜʝʨʝʚʠʥʠ ʚʢʨʠʪʠʭ ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ, 

ʚʠʟʥʘʯʝʥʠʡ ʥʘ ʦʩʥʦʚʽ ʪʘʙʣʠʮʴ ʭʦʜʫ ʨʦʩʪʫ ʧʦʚʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ [1], ʟ ʬʘʢʪʠʯʥʠʤ. 

ɼʣʷ ʘʥʘʣʽʟʫ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʤʘʪʝʨʽʘʣʠ ʣʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷ ʚ ʧʝʨʽʦʜ ʟ 1970 ʨʦʢʫ 

ʧʦ 2022 ʨʽʢ [7]. ɺ ʮʴʦʤʫ, ʚʣʘʩʥʝ, ʽ ʻ ʮʽʥʥʽʩʪʴ ʜʘʥʦʾ ʨʦʙʦʪʠ, ʦʩʢʽʣʴʢʠ ʦʧʨʘʮʴʦʚʘʥʦ 

ʜʦʩʠʪʴ ʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ ʚʢʣʶʯʥʦ ʟ ʦʩʪʘʥʥʽʤʠ ʜʘʥʠʤʠ (ʩʪʘʥʦʤ ʥʘ 2022 ʨʽʢ), ʷʢʽ ʜʦ 

ʮʴʦʛʦ  ʥʝ ʚʠʩʚʽʪʣʝʥʦ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɯʟ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʟʝʤʝʣʴ 

ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʬʽʣʽʾ (48378,0 ʛʘ) ʩʪʘʥʦʤ ʥʘ 2022 ʨʽʢ ʣʽʩʦʚʽ ʜʽʣʷʥʢʠ ʟʘʡʤʘʶʪʴ 

47312,5 ʛʘ, ʥʝʣʽʩʦʚʽ 1065,5 ʛʘ (ʚʽʜʧʦʚʽʜʥʦ 97,8 % ʪʘ 2,2 %) (ʪʘʙʣ. 1). 

ɯʟ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʣʽʩʦʚʠʭ ʟʝʤʝʣʴ ʚʢʨʠʪʽ ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʟʘʡʤʘʶʪʴ 

ʧʣʦʱʫ 45646,6 ʛʘ, ʘ ʥʝʚʢʨʠʪʽ ï 1665,9 ʛʘ, ʱʦ ʩʪʘʥʦʚʠʪʴ 94,4 % ʽ 3,4 % ʚʽʜʧʦʚʽʜʥʦ 

ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ. ʇʨʠ ʮʴʦʤʫ ʯʘʩʪʢʘ ʥʘʩʘʜʞʝʥʴ ʰʪʫʯʥʦʛʦ 

ʧʦʭʦʜʞʝʥʥʷ ʩʪʘʥʦʚʠʪʴ ʤʘʡʞʝ 40 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʚʢʨʠʪʠʭ ʣʽʩʦʚʦʶ 

ʨʦʩʣʠʥʥʽʩʪʶ ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ. ʉʝʨʝʜ ʥʝʚʢʨʠʪʠʭ ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʣʽʩʦʚʠʭ 

ʜʽʣʷʥʦʢ ʧʝʨʝʚʘʞʘʶʪʴ ʥʝʟʽʤʢʥʫʪʽ ʣʽʩʦʚʽ ʢʫʣʴʪʫʨʠ, ʣʽʩʦʚʽ ʰʣʷʭʠ, ʧʨʦʩʽʢʠ, 

ʧʨʦʪʠʧʦʞʝʞʥʽ ʨʦʟʨʠʚʠ, ʛʘʣʷʚʠʥʠ ʪʘ ʧʫʩʪʠʨʽ. 

ɸʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʧʣʦʱʽ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʩʚʽʜʯʠʪʴ, ʱʦ ʧʣʦʱʘ ɾʦʚʪʥʝʚʦʛʦ 

ʣʽʩʛʦʩʧʫ ʙʫʣʘ ʤʘʢʩʠʤʘʣʴʥʦʶ ʩʪʘʥʦʤ ʥʘ 1980 ʨʽʢ. ʎʝ ʙʫʣʦ ʩʧʨʠʯʠʥʝʥʦ 

ʦʙôʻʜʥʘʥʥʷʤ ʍʘʨʢʽʚʩʴʢʦʛʦ ʽ ɾʦʚʪʥʝʚʦʛʦ ʣʽʩʛʦʩʧʟʘʛʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʢʘʟʫ 

ʄʽʥʽʩʪʝʨʩʪʚʘ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʈʉʈ. 

ɿʤʝʥʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʬʽʣʽʾ  ʥʘ 17,1 ʪʠʩ. ʛʘ ʚʽʜʙʫʣʦʩʷ 

ʯʝʨʝʟ ʧʝʨʝʜʘʥʥʷ ʚ ʨʽʟʥʽ ʨʦʢʠ ʃʠʧʝʮʴʢʦʛʦ ʣʽʩʥʠʮʪʚʘ ʪʘ ɼʝʨʛʘʯʽʚʩʴʢʦʛʦ 

ʣʽʩʦʢʦʤʧʣʝʢʩʥʦʛʦ ʮʝʭʫ ʜʦ ʩʢʣʘʜʫ ɼʘʥʠʣʽʚʩʴʢʦʛʦ ʜʦʩʣʽʜʥʦʛʦ ʣʽʩʛʦʩʧʫ. ɺ ʪʦʡ ʞʝ 

ʯʘʩ, ʟʛʽʜʥʦ ʟ ʥʘʢʘʟʦʤ ʍʘʨʢʽʚʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʦʙôʻʜʥʘʥʥʷ 

çʍʘʨʢʽʚʣʽʩè, ʚʽʜ ɿʤʽʾʚʩʴʢʦʛʦ ʣʽʩʛʦʩʧʫ ʧʨʠʡʥʷʪʦ 92 ʛʘ. 
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ʊʘʙʣʠʮʷ 1 

ʇʦʜʽʣ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ 

ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ 

ʂʘʪʝʛʦʨʽʾ ʟʝʤʝʣʴ 
ʈʦʢʠ ʦʙʣʽʢʫ 

1970 1980 1990 1996 2006 2022 

1. ʇʣʦʱʘ ʟʝʤʝʣʴ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ  56700 65520 59050 48448,0 48465,0 48378,0 

2. ʃʽʩʦʚʽ ʜʽʣʷʥʢʠ ï ʫʩʴʦʛʦ 55600 64224 57819 47298,5 47418,4 47312,5 

 ʫ ʪʦʤʫ ʯʠʩʣʽ:       

2.1. ɺʢʨʠʪʽ ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ 

ʣʽʩʦʚʽ ʜʽʣʷʥʢʠ ï ʨʘʟʦʤ 
51700 61700 56250 46314,8 45213,6 45646,6 

ʚ ʪ.ʯ. ʣʽʩʦʚʽ ʢʫʣʴʪʫʨʠ 14400 20250 19760 17019,4 16762,5 18068,2 

2.2. ʅʝ ʚʢʨʠʪʽ ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ 

ʣʽʩʦʚʽ ʜʽʣʷʥʢʠ ï ʫʩʴʦʛʦ 
3900 2524 1569 983,7 2204,8 1665,9 

ʫ ʪʦʤʫ ʯʠʩʣʽ:       

ʥʝʟʽʤʢʥʫʪʽ ʣʽʩʦʚʽ ʢʫʣʴʪʫʨʠ 2100 716 329 142,1 1074,1 646,5 

ʣʽʩʦʚʽ ʨʦʟʩʘʜʥʠʢʠ, ʧʣʘʥʪʘʮʽʾ 0 120 120 74,4 88,8 22,3 

ʨʽʜʢʦʣʽʩʩʷ 100 25 0 0 7,5 0 

ʟʛʘʨʠʱʘ, ʟʘʛʠʙʣʽ ʥʘʩʘʜʞʝʥʥʷ 0 33 19 6,2 0 11,7 

ʟʨʫʙʠ 300 208 41 28,9 114,5 103,7 

ʛʘʣʷʚʠʥʠ, ʧʫʩʪʠʨʽ 800 779 401 225,6 405,9 335,7 

ʣʽʩʦʚʽ ʰʣʷʭʠ, ʧʨʦʩʽʢʠ, 

ʧʨʦʪʠʧʦʞʝʞʥʽ ʨʦʟʨʠʚʠ 
600 643 659 506,5 514,0 546,0 

3. ʅʝʣʽʩʦʚʽ ʟʝʤʣʽ ï ʫʩʴʦʛʦ 1100 1296 1231 1149,5 1046,6 1065,5 

 

ɿʘ ʦʩʪʘʥʥʽʡ ʤʽʞʦʙʣʽʢʦʚʠʡ ʧʝʨʽʦʜ ʚʽʜʙʫʣʦʩʷ ʟʤʝʥʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ 

ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʬʽʣʽʾ ʥʘ 87 ʛʘ ʯʝʨʝʟ ʧʝʨʝʜʘʯʫ ʟʝʤʝʣʴ ʚ ʢʦʨʠʩʪʫʚʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʷʤ, 

ʧʽʜʧʨʠʻʤʩʪʚʘʤ ʘʙʦ ʥʘʚʽʪʴ ʧʨʠʚʘʪʥʠʤ ʦʩʦʙʘʤ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʟʧʦʨʷʜʞʝʥʴ 

ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʜʝʨʞʘʜʤʽʥʽʩʪʨʘʮʽʾ ʘʙʦ ʨʽʰʝʥʴ ʍʘʨʢʽʚʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ. 

ɿ ʧʦʟʠʪʠʚʥʠʭ ʟʤʽʥ ʚ ʟʘʛʘʣʴʥʦʤʫ ʨʦʟʧʦʜʽʣʽ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʟʘ 50-ʪʠ ʨʽʯʥʠʡ 

ʧʝʨʽʦʜ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ ʚʠʩʦʢʫ ʯʘʩʪʢʫ ʚʢʨʠʪʠʭ ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʣʽʩʦʚʠʭ 

ʜʽʣʷʥʦʢ, ʷʢʘ ʩʪʘʥʦʤ ʥʘ 1996 ʨʽʢ ʩʷʛʘʣʘ ʤʘʡʞʝ 96 %, ʘʣʝ ʧʽʟʥʽʰʝ ʟʥʠʟʠʣʘʩʷ ʙʽʣʴʰʝ 

ʥʽʞ ʥʘ 1 %. ʊʘʢʦʞ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ ʚʠʩʦʢʫ ʯʘʩʪʢʫ ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʥʝʣʽʩʦʚʠʤʠ, ʷʢʘ ʥʝ ʧʝʨʝʚʠʱʫʻ 4,4 %, ʭʦʯʘ ʚ ʦʩʪʘʥʥʽ ʧʝʨʽʦʜʠ ʯʘʩʪʢʘ ʦʩʪʘʥʥʽʭ 

ʥʘʡʚʠʱʘ. ʇʦʟʠʪʠʚʥʠʤ ʪʘʢʦʞ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʨʽʜʢʦʣʽʩʴ ʽ ʧʦʢʨʘʱʝʥʥʷ 

ʧʨʦʪʠʧʦʞʝʞʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʪʝʨʠʪʦʨʽʾ. 

ɼʦ ʥʝʛʘʪʠʚʥʠʭ ʪʝʥʜʝʥʮʽʡ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʚʘʨʪʦ ʚʽʜʥʝʩʪʠ ʧʦʩʪʽʡʥʝ 

ʟʤʝʥʰʝʥʥʷ ʧʣʦʱ, ʷʢ ʟʘʛʘʣʦʤ ʣʽʩʦʚʠʭ ʟʝʤʝʣʴ, ʪʘʢ ʽ ʚʢʨʠʪʠʭ ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ 

ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ ʟʦʢʨʝʤʘ, ʧʨʠ ʤʘʡʞʝ ʥʝʟʤʽʥʥʠʭ ʧʣʦʱʘʭ ʥʝʣʽʩʦʚʠʭ ʟʝʤʝʣʴ.                  

ʎʝ ʧʦʚôʷʟʘʥʦ ʟʜʝʙʽʣʴʰʦʛʦ ʟ ʚʠʣʫʯʝʥʥʷʤ (ʧʝʨʝʜʘʥʥʷʤ) ʟʝʤʝʣʴ ʽʥʰʠʤ 

ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʯʘʤ, ʽ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʩʘʤʝ ʟʘ ʨʘʭʫʥʦʢ ʚʢʨʠʪʠʭ ʣʽʩʦʚʦʶ 

ʨʦʩʣʠʥʥʽʩʪʶ ʜʽʣʷʥʦʢ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʩʣʽʜ ʨʘʮʽʦʥʘʣʴʥʽʰʝ ʧʽʜʭʦʜʠʪʠ  ʜʦ ʧʠʪʘʥʥʷ 

ʧʝʨʝʜʘʥʥʷ ʟʝʤʝʣʴ ʽʥʰʠʤ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʯʘʤ, ʽ ʟʘ ʤʦʞʣʠʚʦʩʪʽ ʙʽʣʴʰʝ ʚʠʜʽʣʷʪʠ ʟ 

ʬʦʥʜʫ ʥʝʣʽʩʦʚʠʭ ʟʝʤʝʣʴ. ʊʘʢʦʞ ʩʣʽʜ ʚʽʜʤʽʪʠʪʠ ʨʽʟʢʝ ʟʤʝʥʰʝʥʥʷ ʧʣʦʱ ʣʽʩʦʚʠʭ 

ʨʦʟʩʘʜʥʠʢʽʚ, ʧʣʘʥʪʘʮʽʡ (ʟ 120 ʛʘ ʜʦ 22 ʛʘ), ʱʦ ʩʚʦʻʶ ʯʝʨʛʦʶ ʚ ʦʢʨʝʤʠʭ ʣʽʩʥʠʮʪʚʘʭ 
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ʬʽʣʽʾ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʜʝʬʽʮʠʪʫ ʩʘʜʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʽʜ ʯʘʩ ʣʽʩʦʢʫʣʴʪʫʨʥʠʭ 

ʢʦʤʧʘʥʽʡ. ʂʨʽʤ ʪʦʛʦ, ʟ 1996 ʨ. ʟʙʽʣʴʰʫʶʪʴʩʷ ʧʣʦʱʽ ʟʘʛʠʙʣʠʭ ʥʘʩʘʜʞʝʥʴ ʽ ʟʛʘʨʠʱ, 

ʱʦ ʧʦʚôʷʟʘʥʦ ʟ  ʥʝʩʧʨʠʷʪʣʠʚʠʤʠ ʧʦʛʦʜʥʠʤʠ ʫʤʦʚʘʤʠ ʪʘ ʧʦʛʽʨʰʝʥʥʷʤ 

ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ  ʥʘʩʘʜʞʝʥʴ. 

ʇʣʦʱʽ ʽʥʰʠʭ ʢʘʪʝʛʦʨʽʡ ʟʝʤʝʣʴ, ʟʦʢʨʝʤʘ ʥʝʟʽʤʢʥʫʪʠʭ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ, 

ʟʨʫʙʽʚ, ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʚʝʜʝʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʽ ʥʝ ʤʘʶʪʴ ʪʝʥʜʝʥʮʽʡ ʜʦ 

ʥʘʢʦʧʠʯʝʥʥʷ. ɺʦʜʥʦʯʘʩ, ʩʪʘʥʦʤ ʥʘ 2006 ʨʽʢ, ʧʣʦʱʽ ʥʝʟʽʤʢʥʫʪʠʭ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ 

ʙʫʣʠ ʥʘʡʙʽʣʴʰʠʤʠ. ɿʜʝʙʽʣʴʰʦʛʦ ʮʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʢʫʣʴʪʫʨʠ ʜʫʙʘ 

ʟʚʠʯʘʡʥʦʛʦ (ʟʘ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦʬʽʣʴʥʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ) ʪʨʠʚʘʣʠʡ ʯʘʩ (ʜʦ 20-ʪʠ 

ʨʦʢʽʚ) ʟʘʣʠʰʘʶʪʴʩʷ ʥʝ ʧʝʨʝʚʝʜʝʥʠʤʠ ʫ ʚʢʨʠʪʽ ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ. ʅʘʨʘʟʽ ʫ 

ʬʽʣʽʾ ʧʨʦʚʦʜʷʪʴ ʫʩʽ ʥʝʦʙʭʽʜʥʽ ʟʘʭʦʜʠ ʜʣʷ ʟʥʠʞʝʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʧʨʦ ʱʦ 

ʩʚʽʜʯʠʪʴ ʟʤʝʥʰʝʥʥʷ ʧʣʦʱ ʥʝʟʽʤʢʥʝʥʠʭ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ. 

ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ ʫ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʻ ʨʦʟʧʦʜʽʣ ʚʢʨʠʪʠʭ 

ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ ʟʘ ʧʘʥʽʚʥʠʤʠ ʜʝʨʝʚʥʠʤʠ ʚʠʜʘʤʠ (ʪʘʙʣ. 2).  

ʊʘʙʣʠʮʷ 2 

ʈʦʟʧʦʜʽʣ ʧʣʦʱ ʜʝʨʝʚʦʩʪʘʥʽʚ (ʛʘ / %) ʟʘ ʧʘʥʽʚʥʠʤʠ  

ʜʝʨʝʚʥʠʤʠ ʚʠʜʘʤʠ ʪʘ ʨʦʢʘʤʠ ʦʙʣʽʢʫ 

ʇʘʥʽʚʥʠʡ ʚʠʜ 
ʦʜ. 

ʚʠʤʽʨ. 

ʈʦʢʠ ʦʙʣʽʢʫ 

1970 1980 1990 1996 2006 2022 

ʉʦʩʥʘ ʟʚʠʯʘʡʥʘ 
ʛʘ 7300,0 8821,0 8590,0 8031,0 7613,9 7517,2 

% 14,1 14,3 15,3 17,3 16,8 16,5 

ɼʫʙ ʟʚʠʯʘʡʥʠʡ 
ʛʘ 42300,0 49520,0 43950,0 35004,8 33758,3 33351,7 

% 81,8 80,3 78,1 75,6 74,7 73,1 

ʗʩʝʥ ʟʚʠʯʘʡʥʠʡ 
ʛʘ 200,0 270,0 442,0 419,2 526,7 1276,9 

% 0,4 0,4 0,8 0,9 1,2 2,8 

ʂʣʝʥ 

ʛʦʩʪʨʦʣʠʩʪʠʡ 

ʛʘ 100,0 389,0 502,0 470,9 684,6 738,4 

% 0,2 0,6 0,9 1,0 1,5 1,6 

ɸʢʘʮʽʷ ʙʽʣʘ 

(ʨʦʙʽʥʽʷ)  

ʛʘ 100,0 456,0 416,0 353,3 409,1 406,7 

% 0,2 0,7 0,7 0,8 0,9 0,9 

ɹʝʨʝʟʘ ʧʦʚʠʩʣʘ 
ʛʘ 200,0 411,0 505,0 353,0 385,2 380,5 

% 0,4 0,7 0,9 0,8 0,9 0,8 

ʆʩʠʢʘ 
ʛʘ 600,0 627,0 585,0 536,8 542,5 436,1 

% 1,2 1,0 1,0 1,2 1,2 1,0 

ɺʽʣʴʭʘ ʯʦʨʥʘ 
ʛʘ 300,0 271,0 325,0 308,5 313,0 330,8 

% 0,6 0,4 0,6 0,7 0,7 0,7 

ʃʠʧʘ 

ʜʨʽʙʥʦʣʠʩʪʘ 

ʛʘ 300,0 355,0 333,0 294,7 417,8 426,2 

% 0,6 0,6 0,6 0,6 0,9 0,9 

 

ʊʘʢʠʡ ʨʦʟʧʦʜʽʣ ʚʢʘʟʫʻ ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʨʦʱʫʚʘʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʮʽʣʷʤ ʽ 

ʨʝʟʫʣʴʪʘʪʘʤ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟ ʚʠʨʦʱʫʚʘʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʮʽʥʥʠʭ ʧʦʨʽʜ, 
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ʘ ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʣʽʩʦʨʦʩʣʠʥʥʠʤ ʫʤʦʚʘʤ. ɿ ʥʘʚʝʜʝʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʚʠʜʥʦ, ʱʦ 

ʫ ʬʽʣʽʾ ʧʝʨʝʚʘʞʘʻ ʣʠʩʪʷʥʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʜʝ ʦʩʥʦʚʥʫ ʯʘʩʪʠʥʫ ʟʘʡʤʘʶʪʴ ʜʫʙʦʚʽ 

ʜʝʨʝʚʦʩʪʘʥʠ. ʎʝ ʜʘʻ ʧʽʜʩʪʘʚʠ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʪʝʨʠʪʦʨʽʾ ʬʽʣʽʾ 

ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ ʥʘʡʙʽʣʴʰ ʨʦʜʶʯʠʭ ˇʨʫʥʪʘʭ. ʄʘʡʞʝ 80 % ʧʣʦʱ ʚʢʨʠʪʠʭ ʣʽʩʦʚʦʶ 

ʨʦʩʣʠʥʥʽʩʪʶ ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ ʟʘʡʤʘʶʪʴ ʛʨʫʜʦʚʽ ʫʤʦʚʠ, ʚ ʷʢʠʭ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ 

ʩʚʽʞʽ (72,3 %). ʉʫʙʦʨʠ ʟʘʡʤʘʶʪʴ 14,7 %, ʩʫʛʨʫʜʠ ï 4,7 %, ʘ ʙʦʨʠ ï1,0 %. 

ʏʘʩʪʢʘ ʧʣʦʱʽ ʜʫʙʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ ʧʦʩʪʽʡʥʦ 

ʟʥʠʞʫʻʪʴʩʷ (ʟ 81,8 ʜʦ 73,1 %). ɺʦʜʥʦʯʘʩ ʧʣʦʱʘ ʪʘ ʯʘʩʪʢʘ ʚ ʟʘʛʘʣʴʥʦʤʫ ʨʦʟʧʦʜʽʣʽ 

ʜʝʨʝʚʦʩʪʘʥʽʚ ʪʘʢʠʭ ʜʝʨʝʚʥʠʭ ʚʠʜʽʚ, ʷʢ ʢʣʝʥ ʛʦʩʪʨʦʣʠʩʪʠʡ ʽ ʷʩʝʥ ʟʚʠʯʘʡʥʠʡ, 

ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʶʪʴ. ʏʘʩʪʢʘ ʚʽʣʴʭʦʚʠʭ ʪʘ ʘʢʘʮʽʻʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʧʨʦʪʷʛʦʤ 

ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʟʤʽʥʥʦʶ, ʘ ʦʩʠʢʦʚʠʭ ʪʘ ʙʝʨʝʟʦʚʠʭ ʧʝʚʥʦʶ ʤʽʨʦʶ 

ʟʤʝʥʰʠʣʘʩʴ, ʱʦ ʥʘ ʥʘʰʫ ʜʫʤʢʫ ʧʦʚôʷʟʘʥʦ ʟ ʾʭ ʧʨʠʨʦʜʥʦʶ ʩʪʠʛʣʽʩʪʶ. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʩʦʩʥʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ, ʪʦ ʾʭ ʧʣʦʱʘ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʾʾ ʯʘʩʪʢʘ, 

ʜʦ 1996 ʨʦʢʫ ʥʝʟʥʘʯʥʦ ʟʨʦʩʪʘʣʠ. ɺʦʜʥʦʯʘʩ, ʟʘ ʦʩʪʘʥʥʽ ʤʘʡʞʝ ʪʨʠ ʜʝʩʷʪʠʣʽʪʪʷ 

ʚʽʜʟʥʘʯʝʥʦ ʟʤʝʥʰʝʥʥʷ ʾʭʥʴʦʾ ʯʘʩʪʢʠ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟʜʝʙʽʣʴʰʦʛʦ ʟ ʪʠʤ, ʱʦ ʫʨʘʞʝʥʽ 

ʢʦʨʝʥʝʚʦʶ ʛʫʙʢʦʶ ʩʦʩʥʦʚʽ ʜʝʨʝʚʦʩʪʘʥʠ ʚʠʜʽʣʝʥʦ ʚ ʦʢʨʝʤʫ ʛʦʩʧʦʜʘʨʩʴʢʫ ʩʝʢʮʽʶ. 

ʇʨʠ ʮʴʦʤʫ ʧʣʦʱʘ ʪʘʢʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʟʙʽʣʴʰʫʻʪʴʩʷ. ʊʘʢ, ʩʪʘʥʦʤ ʥʘ 2006 ʨʽʢ ʾʭ 

ʧʣʦʱʘ ʩʪʘʥʦʚʠʣʘ 5,0 ʛʘ, ʘ ʚʞʝ ʚ 2022 ʨʦʮʽ ï 246,5 ʛʘ, ʱʦ ʚʠʢʣʠʢʘʻ ʥʝʘʙʠʷʢʝ 

ʟʘʥʝʧʦʢʦʻʥʥʷ ʪʘ ʚʠʤʘʛʘʻ ʜʽʻʚʠʭ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʘʭʦʜʽʚ. 

ʆʙʩʷʛʠ ʟʘʛʦʪʽʚʣʽ ʩʪʠʛʣʦʛʦ ʣʽʩʫ ʟʘʣʝʞʘʪʴ ʚʽʜ ʬʘʢʪʠʯʥʠʭ ʧʣʦʱ ʽ ʟʘʧʘʩʽʚ ʮʠʭ 

ʜʝʨʝʚʦʩʪʘʥʽʚ, ʧʨʠ ʮʴʦʤʫ ʘʥʘʣʽʟ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʥʘ ʙʣʠʟʴʢʫ ʽ ʜʘʣʝʢʫ 

ʧʝʨʩʧʝʢʪʠʚʫ ʤʦʞʥʘ ʧʨʦʚʦʜʠʪʠ ʥʘ ʦʩʥʦʚʽ ʨʦʟʧʦʜʽʣʫ ʜʝʨʝʚʦʩʪʘʥʽʚ ʟʘ ʛʨʫʧʘʤʠ ʚʽʢʫ. 

ʅʝʨʽʚʥʦʤʽʨʥʝ ʽ ʥʘʚʽʪʴ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʝ ʚʠʨʫʙʫʚʘʥʥʷ ʥʘʩʘʜʞʝʥʴ ʚ ʦʩʪʘʥʥʽ 

ʜʝʢʽʣʴʢʘ ʩʪʦʣʽʪʴ, ʥʘ ʍʘʨʢʽʚʱʠʥʽ ʟʦʢʨʝʤʘ, ʧʨʠʟʚʝʣʠ ʜʦ ʜʠʩʙʘʣʘʥʩʫ ʫ ʚʽʢʦʚʽʡ 

ʩʪʨʫʢʪʫʨʽ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʧʽʜ ʯʘʩ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʧʨʦʚʝʜʝʥʥʷ 

ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʘʭʦʜʽʚ ʥʘʤʘʛʘʶʪʴʩʷ ʭʦʯʘ ʙ ʯʘʩʪʢʦʚʦ çʥʘʙʣʠʟʠʪʠè ʚʽʢʦʚʫ 

ʩʪʨʫʢʪʫʨʫ ʜʦ ʪʝʦʨʽʾ çʥʦʨʤʘʣʴʥʦʛʦ ʣʽʩʫè [3], ʘʣʝ ʬʘʢʪʠʯʥʦ ʥʝʟʘʣʝʞʥʦ ʚʽʜ 

ʦʙʣʽʢʦʚʦʛʦ ʧʝʨʽʦʜʫ, ʨʦʟʧʦʜʽʣ ʟʘ ʛʨʫʧʘʤʠ ʚʽʢʫ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ 

ʦʧʪʠʤʘʣʴʥʦʛʦ. ɿʦʢʨʝʤʘ ʘʙʩʦʣʶʪʥʦ ʧʝʨʝʚʘʞʘʶʪʴ ʩʝʨʝʜʥʴʦʚʽʢʦʚʽ ʜʝʨʝʚʦʩʪʘʥʠ ʟʽ 

ʟʥʘʯʥʠʤ ʧʝʨʝʚʠʱʝʥʥʷʤ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ. ɺʦʜʥʦʯʘʩ ʯʘʩʪʢʘ ʤʦʣʦʜʥʷʢʽʚ, 

ʧʨʠʩʪʠʛʣʠʭ, ʩʪʠʛʣʠʭ ʽ ʧʝʨʝʩʪʽʡʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʻ ʥʝʜʦʩʪʘʪʥʴʦʶ (ʪʘʙʣ. 3). ɺʠʩʦʢʘ 

ʯʘʩʪʢʘ ʩʝʨʝʜʥʴʦʚʽʢʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʚʢʘʟʫʻ ʥʘ ʟʘʣʽʩʝʥʥʷ ʚʝʣʠʢʠʭ ʧʣʦʱ ʫ 

ʧʽʩʣʷʚʦʻʥʥʠʡ ʧʝʨʽʦʜ, ʱʦ ʻ ʙʝʟʫʤʦʚʥʦ ʧʦʟʠʪʠʚʥʠʤ ʬʘʢʪʦʨʦʤ ʫ ʟʙʽʣʴʰʝʥʥʽ 

ʧʦʢʘʟʥʠʢʘ ʣʽʩʠʩʪʦʩʪʽ, ʘʣʝ ʚ ʪʦʡ ʞʝ ʯʘʩ ʮʝ ʚʠʤʘʛʘʪʠʤʝ ʚ ʥʘʩʪʫʧʥʠʭ ʧʝʨʽʦʜʘʭ 

ʟʥʘʯʥʠʭ ʦʙʩʷʛʽʚ ʣʽʩʦʟʘʛʦʪʽʚʣʽ ʪʘ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʚʽʜʟʥʘʯʝʥʦ ʥʠʟʴʢʫ 

ʯʘʩʪʢʫ ʩʪʠʛʣʠʭ ʪʘ ʧʝʨʝʩʪʽʡʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʧʨʦʪʷʛʦʤ ʘʥʘʣʽʟʦʚʘʥʦʛʦ ʧʝʨʽʦʜʫ. 
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ʊʘʙʣʠʮʷ 3 

ɯʩʥʫʶʯʠʡ ʽ ʦʧʪʠʤʘʣʴʥʠʡ ʧʦʜʽʣ ʜʝʨʝʚʦʩʪʘʥʽʚ ʟʘ ʛʨʫʧʘʤʠ ʚʽʢʫ 

ɻʨʫʧʠ ʚʽʢʫ 
1980 1990 1996 2006 2022 ʆʧʪ. 

ʧʣʦʱʘ % ʧʣʦʱʘ % ʧʣʦʱʘ % ʧʣʦʱʘ % ʧʣʦʱʘ % % 

ʋʩʴʦʛʦ: 61520 100 56148 100 46314,8 100 45213,6 100 45646,6 100 100 

ʚ ʪʦʤʫ ʯʠʩʣʽ:            

ï ʤʦʣʦʜʥʷʢʠ 18636 30,3 11870 21,1 8017,1 17,3 3026,5 6,7 3537,3 7,8 25,4 

ï 

ʩʝʨʝʜʥʴʦʚʽʢʦʚʽ 
40404 65,7 42700 76,0 35655,0 77,0 36243,2 80,2 35605,7 78,0 50,6 

ï ʧʨʠʩʪʠʛʣʽ 1728 2,8 955 1,7 1503,2 3,2 3265,2 7,2 2969,5 6,5 12,7 

ï ʩʪʠʛʣʽ ʽ 

  ʧʝʨʝʩʪʽʡʥʽ 
752 1,2 623 1,2 1139,5 2,5 2678,7 5,9 3534,1 7,7 11,3 

 * ʦʧʪʠʤʘʣʴʥʠʡ ʩʪʘʥʦʤ ʥʘ 2022 ʨ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʟʙʘʣʘʥʩʦʚʘʥʦʾ ʚʽʢʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʥʝʦʙʭʽʜʥʦ ʥʘʩʘʤʧʝʨʝʜ 

ʟʙʽʣʴʰʫʚʘʪʠ ʧʣʦʱʽ ʤʦʣʦʜʥʷʢʽʚ ʟʘ ʨʘʭʫʥʦʢ ʟʘʣʽʩʝʥʥʷ ʥʝ ʚʢʨʠʪʠʭ ʣʽʩʦʚʦʶ 

ʨʦʩʣʠʥʥʽʩʪʶ ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ, ʣʽʩʦʨʦʟʚʝʜʝʥʥʷ ʥʘ ʥʝʧʨʠʜʘʪʥʠʭ ʜʣʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʣʷʭ ʪʦʱʦ. ʊʘʢʦʞ ʚʘʞʣʠʚʦʶ ʻ 

ʦʧʪʠʤʽʟʘʮʽʷ ʚʽʢʫ ʩʪʠʛʣʦʩʪʽ, ʦʩʦʙʣʠʚʦ ʜʣʷ ʜʫʙʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ [10].  

ɿʘ ʜʘʥʠʤʠ ʦʩʪʘʥʥʴʦʛʦ ʦʙʣʽʢʫ ʫ ʬʽʣʽʾ ʧʝʨʝʚʘʞʘʶʪʴ ʜʝʨʝʚʦʩʪʘʥʠ ɯïɯɯ ʢʣʘʩʽʚ 

ʙʦʥʽʪʝʪʫ (84 %). ʏʘʩʪʢʘ ʚʠʩʦʢʦʙʦʥʽʪʝʪʥʠʭ ʥʘʩʘʜʞʝʥʴ (ɯ ʽ ʚʠʱʠʭ ʢʣʘʩʽʚ ʙʦʥʽʪʝʪʫ) 

ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 1/3 ʪʘ ʤʘʻ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʨʦʩʪʘʥʥʷ (ʪʘʙʣ. 4).  

ʊʘʙʣʠʮʷ 4 

ɼʠʥʘʤʽʢʘ ʨʦʟʧʦʜʽʣʫ ʜʝʨʝʚʦʩʪʘʥʽʚ ʦʩʥʦʚʥʠʭ  

 ʣʽʩʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʧʦʨʽʜ ʟʘ ʢʣʘʩʘʤʠ ʙʦʥʽʪʝʪʫ 

 

ʇ
ʦ
ʨ
ʦ
ʜ
ʘ

 

ʈʽʢ 

ʦʙʣʽʢʫ 

ʛʘ 

% 

ʂʣʘʩʠ ʙʦʥʽʪʝʪʫ 
ʈʘʟʦʤ 

Ib ʽ > Iʘ I II  III  IV  V 

ʉ
ʦ
ʩ
ʥ
ʘ

 

1990 
ʛʘ 73 844 4634 2565 460 14 0 8590,0 

% 0,8 9,8 53,9 29,9 5,4 0,2 0,0 100,0 

2006 
ʛʘ 245,2 1272,1 3614,3 2080,3 381,3 19,7 1,0 7613,9 

% 3,2 16,7 47,5 27,3 5,0 0,3 0,0 100,0 

2022 
ʛʘ 77,9 1038,5 4075,1 2127,3 193,5 4,9 0 7517,2 

% 1,0 13,8 54,2 28,3 2,6 0,1 0,0 100,0 

ɼ
ʫ
ʙ 

1990 
ʛʘ 0,0 105,0 3427,0 27359,0 11852,0 1145,0 62,0 43950,0 

% 0,0 0,2 7,8 62,3 27,0 2,6 0,1 100,0 

2006 
ʛʘ 79,1 515,3 5282,6 19332,3 7856,9 662 30,1 33758,3 

% 0,2 1,5 15,6 57,3 23,3 2,0 0,1 100,0 

2022 
ʛʘ 6,9 883,3 7044,2 21780,6 3334,7 284,4 17,6 33351,7 

% 0,0 2,6 21,1 65,3 10,0 0,9 0,1 100,0 

ʗ
ʩ
ʝ
ʥ

 1990 
ʛʘ 3 17 151 218 53 0 0 442,0 

% 0,7 3,8 34,2 49,3 12,0 0,0 0,0 100,0 

2006 
ʛʘ 23,2 133,9 212,7 115,1 41,8 0 0 526,7 

% 4,4 25,4 40,4 21,9 7,9 0,0 0,0 100,0 
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 ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 4 

 

ʇ
ʦ
ʨ
ʦ
ʜ
ʘ

 
ʈʽʢ 

ʦʙʣʽʢʫ 

ʛʘ 

% 

ʂʣʘʩʠ ʙʦʥʽʪʝʪʫ 
ʈʘʟʦʤ 

Ib ʽ > Iʘ I II  III  IV  V 

ʗ
ʩ
ʝ
ʥ

 

2022 
ʛʘ 27,6 252,9 560,8 398,7 35,3 1,6 0 1276,9 

% 2,2 19,8 43,9 31,2 2,8 0,1 0,0 100,0 

ʂ
ʣ
ʝ
ʥ

 

1990 
ʛʘ 1 31 82 284 87 17 0 502,0 

% 0,2 6,2 16,3 56,6 17,3 3,4 0,0 100,0 

2006 
ʛʘ 14,7 72,9 251,6 209,1 128,7 6 1,6 684,6 

% 2,1 10,6 36,8 30,5 18,8 0,9 0,2 100,0 

2022 
ʛʘ 0,8 64,8 300,6 282,3 81,0 8,9 0 738,4 

% 0,1 8,8 40,7 38,2 11,0 1,2 0,0 100,0 

ɸ
ʢ
ʘ
ʮ
ʽ
ʷ

 

1990 
ʛʘ 7 87 170 116 36 0 0 416,0 

% 1,7 20,9 40,9 27,9 8,7 0,0 0,0 100,0 

2006 
ʛʘ 22 51,7 155,4 134,7 38,8 4,4 2,1 409,1 

% 5,4 12,6 38,0 32,9 9,5 1,1 0,5 100,0 

2022 
ʛʘ 12,5 24,8 129,9 138,5 86,6 14,4 0 406,7 

% 3,1 6,1 31,9 34,1 21,3 3,5 0,0 100,0 

ɹ
ʝ
ʨ
ʝ
ʟ
ʘ

 

1990 
ʛʘ 97 171 186 42 8 1 0 505,0 

% 19,2 33,9 36,8 8,3 1,6 0,2 0,0 100,0 

2006 
ʛʘ 162,8 104,8 87,9 25 4,7 0 0,0 385,2 

% 42,3 27,2 22,8 6,5 1,2 0,0 0,0 100,0 

2022 
ʛʘ 109,1 134,9 94,4 37,5 4,6 0 0 380,5 

% 28,7 35,5 24,8 9,9 1,2 0,0 0,0 100,0 

ʆ
ʩ
ʠ
ʢ
ʘ

 

1990 
ʛʘ 12 75 259 207 26 6 0,0 585,0 

% 2,1 12,8 44,3 35,4 4,4 1,0 0,0 100,0 

2006 
ʛʘ 44,3 77 235 159,7 24,3 2,2 0 542,5 

% 8,2 14,2 43,3 29,4 4,5 0,4 0,0 100,0 

2022 
ʛʘ 10,9 91,5 255,4 73,8 4,5 0 0 436,1 

% 2,5 21,0 58,6 16,9 1,0 0,0 0,0 100,0 

ɺ
ʽ
ʣ
ʴ
ʭ
ʘ

 

1990 
ʛʘ 0 7 56 207 55 0 0 325,0 

% 0,0 2,2 17,2 63,7 16,9 0,0 0,0 100,0 

2006 
ʛʘ 4 13,7 90,5 164,4 36,9 3,5 0,0 313,0 

% 1,3 4,4 28,9 52,5 11,8 1,1 0,0 100,0 

2022 
ʛʘ 0 13,1 123,4 157,1 36,4 0,8 0 330,8 

% 0,0 4,0 37,3 47,5 11,0 0,2 0,0 100,0 

ʃ
ʠ
ʧ
ʘ

 

1990 
ʛʘ 1 19 49 182 78 4 0 333,0 

% 0,3 5,7 14,7 54,7 23,4 1,2 0,0 100,0 

2006 
ʛʘ 5,8 24,7 72 235,9 79,1 0,3 0 417,8 

% 1,4 5,9 17,2 56,5 18,9 0,1 0,0 100,0 

2022 
ʛʘ 4,7 28,6 78,2 276,7 37,7 0,3 0 426,2 

% 1,1 6,7 18,3 64,9 8,8 0,1 0,0 100,0 

ʈʘʟʦʤ 

1990 
ʛʘ 194 1366 9073 31362 12846 1319 90 56250,0 

% 0,3 2,4 16,1 55,8 22,8 2,3 0,2 100,0 

2006 
ʛʘ 606,3 2293,1 10117,5 22645,4 8693,9 781,7 75,7 45213,6 

% 1,3 5,1 22,4 50,1 19,2 1,7 0,2 100,0 

2022 
ʛʘ 304,3 2666,6 12887,0 25489,2 3928,7 345,5 25,3 45646,6 

% 0,7 5,8 28,2 55,8 8,6 0,8 0,1 100,0 
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ʅʘʷʚʥʽʩʪʴ ʫ ʣʽʩʦʚʦʤʫ ʬʦʥʜʽ ʤʘʡʞʝ 3/4 ʜʫʙʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʽ ʚʠʩʦʢʘ ʯʘʩʪʢʘ 

(89 %) ʟ ʥʠʭ ɯɯ ʽ ʚʠʱʠʭ ʢʣʘʩʽʚ ʙʦʥʽʪʝʪʫ ʩʚʽʜʯʠʪʴ, ʱʦ ʮʝ ʚʠʩʦʢʦʩʪʦʚʙʫʨʦʚʽ 

ʜʝʨʝʚʦʩʪʘʥʠ, ʥʘʚʽʪʴ ʷʢʱʦ ʚʦʥʠ ʧʦʨʦʩʣʝʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʊʘʢʠʤ ʯʠʥʦʤ ʫ ʬʽʣʽʾ 

ʙʽʣʴʰʽʩʪʴ ʜʝʨʝʚʦʩʪʘʥʽʚ ʻ ʚʠʩʦʢʦʩʪʦʚʙʫʨʦʚʠʤʠ, ʧʨʠʯʦʤʫ ʾʭʥʷ ʯʘʩʪʢʘ ʧʦʩʪʫʧʦʚʦ 

ʟʙʽʣʴʰʫʻʪʴʩʷ. ʏʘʩʪʢʘ ʥʠʟʴʢʦʙʦʥʽʪʝʪʥʠʭ ʥʘʩʘʜʞʝʥʴ ʜʦʚʦʣʽ ʥʝʟʥʘʯʥʘ ʽ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʨʝʚʘʞʥʦ ʜʝʨʝʚʦʩʪʘʥʘʤʠ, ʷʢʽ ʨʦʩʪʫʪʴ ʥʘ ʩʭʠʣʘʭ ʷʨʽʚ ʽ ʙʘʣʦʢ ʪʘ 

ʝʨʦʜʦʚʘʥʠʭ ˇʨʫʥʪʘʭ. ʂʨʽʤ ʥʠʟʴʢʦʛʦ ʨʽʚʥʷ ʨʦʜʶʯʦʩʪʽ ˇʨʫʥʪʽʚ ʥʘ ʾʭʥʶ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʘʢʦʞ ʯʘʩʪʦ ʚʧʣʠʚʘʶʪʴ ʘʥʪʨʦʧʦʛʝʥʥʽ ʯʠʥʥʠʢʠ, ʟʦʢʨʝʤʘ ʧʦʩʪʽʡʥʝ 

ʚʠʧʘʣʶʚʘʥʥʷ ʥʘ ʪʘʢʦʛʦ ʨʦʜʫ ʟʝʤʣʷʭ ʪʨʘʚʦʩʪʦʶ, ʰʦ ʩʠʣʴʥʦ ʧʨʠʛʥʽʯʫʻ ʨʽʩʪ ʽ 

ʨʦʟʚʠʪʦʢ ʜʝʨʝʚ. ʉʝʨʝʜʥʽʡ ʢʣʘʩ ʙʦʥʽʪʝʪʫ ʜʝʨʝʚʦʩʪʘʥʽʚ ʬʽʣʽʾ ʩʪʘʥʦʤ ʥʘ 2022 ʨʽʢ, ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʢʘʟʥʠʢʘʤʠ 1970 ʨʦʢʫ, ʧʽʜʚʠʱʠʚʩʷ ʟ ɯɯ,2 ʜʦ ɯ,7. ʎʝ ʚʢʘʟʫʻ ʥʘ 

ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʥʘʩʘʜʞʝʥʴ ʟʘʚʜʷʢʠ ʮʽʣʝʩʧʨʷʤʦʚʘʥʠʤ 

ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʤ ʟʘʭʦʜʘʤ ʽ ʧʨʘʚʠʣʴʥʦʤʫ ʧʽʜʙʦʨʫ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʪʠʧʽʚ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ. 

ɯʥʰʠʤ, ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ, ʧʦʢʘʟʥʠʢʦʤ ʻ ʚʽʜʥʦʩʥʘ ʧʦʚʥʦʪʘ, ʷʢʫ ʦʙʦʚôʷʟʢʦʚʦ 

ʚʨʘʭʦʚʫʶʪʴ ʧʽʜ ʯʘʩ ʚʝʜʝʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ (ʪʘʙʣ. 5). ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʪʘ ʧʣʘʥʫʚʘʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʬʽʣʽʾ, ʢʨʽʤ ʨʦʟʫʤʽʥʥʷ ʚʠʜʦʚʦʛʦ ʩʢʣʘʜʫ 

ʪʘ ʚʽʢʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʜʝʨʝʚʦʩʪʘʥʽʚ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʧʦʪʨʽʙʥʦ ʨʦʟʫʤʽʪʠ, ʷʢʦʶ ʤʽʨʦʶ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʣʽʩʦʨʦʩʣʠʥʥʠʡ ʧʦʪʝʥʮʽʘʣ ʣʽʩʦʚʠʭ ʟʝʤʝʣʴ, ʘ ʟ ʽʥʰʦʛʦ ï ʷʢʫ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʫʙʦʢ ʜʦʛʣʷʜʫ ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ  ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʬʘʢʪʠʯʥʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʠʨʦʱʫʚʘʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ, ʘʣʝ ʥʝ ʟʥʠʟʠʚʰʠ ʧʦʚʥʦʪʫ ʜʦ 

ʢʨʠʪʠʯʥʦʛʦ ʨʽʚʥʷ. 

ʊʘʙʣʠʮʷ 5 

ɼʠʥʘʤʽʢʘ ʨʦʟʧʦʜʽʣʫ ʜʝʨʝʚʦʩʪʘʥʽʚ ʦʩʥʦʚʥʠʭ  

ʣʽʩʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʧʦʨʽʜ ʟʘ ʚʽʜʥʦʩʥʦʶ ʧʦʚʥʦʪʦʶ 

ʇ
ʦ
ʨ
ʦ
ʜ
ʘ

 

ʈʽʢ 

ʦʙʣʽʢʫ 

ʛʘ 

% 

ɺʽʜʥʦʩʥʘ ʧʦʚʥʦʪʘ 
ʈʘʟʦʤ 

0,3 0,4 0,5 0,6 0,7 0,8 0,9 1,0 

ʉ
ʦ
ʩ
ʥ
ʘ

 

1990 
ʛʘ 27 42 455 1581 5441 936 98 10,0 8590,0 

% 0,3 0,5 5,3 18,5 63,3 10,9 1,1 0,1 100,0 

2006 
ʛʘ 9,7 74,5 176,1 760,2 2724,3 3122,9 739,6 6,6 7613,9 

% 0,1 1,0 2,3 10,0 35,8 41,0 9,7 0,1 100,0 

2022 
ʛʘ 27,3 94,9 334,7 2425,6 1899,7 2297,6 427,6 9,8 7517,2 

% 0,4 1,3 4,4 32,3 25,3 30,5 5,7 0,1 100,0 

ɼ
ʫ
ʙ 

1990 
ʛʘ 22 156 2156 17630 22198 1207 266 315 43950,0 

% 0,1 0,4 4,9 40,1 50,5 2,7 0,6 0,7 100,0 

2006 
ʛʘ 53,1 132,2 1144,4 7572,1 15608,3 8051 1108,9 88,3 33758,3 

% 0,2 0,4 3,4 22,4 46,2 23,8 3,3 0,3 100,0 

2022 
ʛʘ 41,7 288,4 1773,6 7607,6 17454,6 4387,6 1459,0 339,2 33351,7 

% 0,1 0,9 5,3 22,8 52,3 13,2 4,4 1,0 100,0 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 5 
ʗ
ʩ
ʝ
ʥ

 

1990 
ʛʘ 0 0 16 117 234 72 3 0 442,0 

% 0,0 0,0 3,6 26,5 52,9 16,3 0,7 0,0 100,0 

2006 
ʛʘ 0 2 5,4 33,1 264,8 144,1 58,3 19 526,7 

% 0,0 0,4 1,0 6,3 50,3 27,3 11,1 3,6 100,0 

2022 
ʛʘ 9,0 19,2 46,7 133,5 629,2 314,9 124,4 0 1276,9 

% 0,7 1,5 3,7 10,5 49,3 24,7 9,7 0,0 100,0 

ʂ
ʣ
ʝ
ʥ

 

1990 
ʛʘ 0 5 23 189 232 4 29 20 502,0 

% 0,0 1,0 4,6 37,6 46,2 0,8 5,8 4,0 100,0 

2006 
ʛʘ 1,1 6,9 21,9 63,5 327,6 246,3 16,4 0,9 684,6 

% 0,2 1,0 3,2 9,3 47,8 36,0 2,4 0,1 100,0 

2022 
ʛʘ 2,6 33,5 73,7 157,0 319,6 136,6 15,4 0 738,4 

% 0,4 4,5 10,0 21,3 43,3 18,4 2,1 0,0 100,0 

ɸ
ʢ
ʘ
ʮ
ʽ
ʷ

 

1990 
ʛʘ 0 11 33 92 279 1 0 0 416,0 

% 0,0 2,6 7,9 22,1 67,2 0,2 0,0 0,0 100,0 

2006 
ʛʘ 4,6 8 27,9 86,7 207,5 74,4 0 0 409,1 

% 1,1 2,0 6,8 21,2 50,7 18,2 0,0 0,0 100,0 

2022 
ʛʘ 5,8 28,4 73,6 164,5 128,7 5,7 0 0 406,7 

% 1,4 7,0 18,2 40,4 31,6 1,4 0,0 0,0 100,0 

ɺ
ʽ
ʣ
ʴ
ʭ
ʘ

 

1990 
ʛʘ 0 60 29 105 126 5 0 0 325,0 

% 0,0 18,5 8,9 32,3 38,8 1,5 0,0 0,0 100,0 

2006 
ʛʘ 0 1,1 11,8 54,5 167,5 78,1 0 0 313,0 

% 0,0 0,4 3,8 17,3 53,5 25,0 0,0 0,0 100,0 

2022 
ʛʘ 0,9 3,1 21,2 85,3 208,8 11,5 0 0 330,8 

% 0,3 0,9 6,4 25,8 63,1 3,5 0,0 0,0 100,0 

ʃ
ʠ
ʧ
ʘ

 

1990 
ʛʘ 0 1 28 102 176 23 0 3 333,0 

% 0,0 0,3 8,4 30,6 52,9 6,9 0,0 0,9 100,0 

2006 
ʛʘ 0 11,6 17,1 120,7 157,5 91,6 18,3 1 417,8 

% 0,0 2,8 4,1 28,9 37,7 21,9 4,4 0,2 100,0 

2022 
ʛʘ 0 13,5 34,3 113,2 183,9 79,4 1,9 0 426,2 

% 0,0 3,2 8,0 26,7 43,1 18,6 0,4 0,0 100,0 

ʈ
ʘ
ʟ
ʦ
ʤ

 

1990 
ʛʘ 67 267 2916 20278 29574 2341 441 366 56250,0 

% 0,1 0,5 5,2 36,0 52,5 4,2 0,8 0,7 100,0 

2006 
ʛʘ 81 273,4 1484,8 8905,3 20063,6 12251 2020 134,5 45213,6 

% 0,2 0,6 3,3 19,7 44,3 27,1 4,5 0,3 100,0 

2022 
ʛʘ 133,5 582,0 2594,9 11289,6 21324,0 7335,0 2035,8 351,8 45646,6 

% 0,3 1,3 5,7 24,7 46,6 16,1 4,5 0,8 100 

 

ʉʪʘʥʦʤ ʥʘ 2022 ʨʽʢ ʧʝʨʝʚʘʞʥʘ ʯʘʩʪʢʘ ʘʥʘʣʽʟʦʚʘʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ (87,4 %) 

ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʬʽʣʽʾ ʻ ʩʝʨʝʜʥʴʦʧʦʚʥʦʪʥʠʤʠ. ʏʘʩʪʢʘ ʚʠʩʦʢʦʧʦʚʥʦʪʥʠʭ ʥʘʩʘʜʞʝʥʴ 

ʩʪʘʥʦʚʠʪʴ ʤʘʡʞʝ 5 %, ʘ ʥʠʟʴʢʦʧʦʚʥʦʪʥʠʭ ʙʣʠʟʴʢʦ 7 %. ʏʽʪʢʦʾ ʪʝʥʜʝʥʮʽʾ ʚ 

ʨʦʟʧʦʜʽʣʽ ʚʠʩʦʢʦʧʦʚʥʦʪʥʠʭ ʯʠ ʥʠʟʴʢʦʧʦʚʥʦʪʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʥʝ ʚʠʷʚʣʝʥʦ, ʘ 

ʚʠʷʚʣʝʥʽ ʟʤʽʥʠ  ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ.  

ʌʘʢʪʠʯʥʠʡ ʩʪʘʥ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ, ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʽ ʜʽʻʚʽʩʪʴ 

ʟʘʧʨʦʚʘʜʞʫʚʘʥʠʭ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʘʭʦʜʽʚ, ʥʘʷʚʥʽ ʪʝʥʜʝʥʮʽʾ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟʘ 

ʜʠʥʘʤʽʢʦʶ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ ʜʝʨʝʚʦʩʪʘʥʽʚ ʬʽʣʽʾ (ʪʘʙʣ. 6).  
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ʊʘʙʣʠʮʷ 6 

ɼʠʥʘʤʽʢʘ ʩʝʨʝʜʥʽʭ ʣʽʩʽʚʥʠʯʦ-ʪʘʢʩʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʝʨʝʚʦʩʪʘʥʽʚ 

ʇʝʨʝʚʘʞʘʶʯʘ 

ʧʦʨʦʜʘ 

ʈʽʢ 

ʦʙʣʽʢʫ 

ʉʝʨʝʜʥʽ ʪʘʢʩʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ 

ʚʽʢ, 

ʨʦʢʽʚ 

ʢʣʘʩ 

ʙʦʥʽ-

ʪʝʪʫ 

ʧʦʚ- 

ʥʦʪʘ 

ʟʘʧʘʩ ʥʘ 1 ʛʘ, ʤ3 
ʩʝʨʝʜʥʷ ʟʤʽʥʘ 

ʟʘʧʘʩʫ ʥʘ 1 ʛʘ 

ʚʢʨʠʪʠʭ 

ʣʽʩʦʚʦʶ 

ʨʦʩʣʠʥʥʽʩʪʶ 

ʟʝʤʝʣʴ, ʤ3 

ʚʢʨʠʪʠʭ 

ʣʽʩʦʚʦʶ 

ʨʦʩʣʠʥʥʽʩʪʶ 

ʟʝʤʝʣʴ 

ʩʪʠʛʣʠʭ ʽ 

ʧʝʨʝʩʪʽʡʥʠʭ 

ʥʘʩʘʜʞʝʥʴ 

ʉʦʩʥʘ 

1980 40 ɯ,4 0,73 170 224 4,7 

1990 49 ɯ,1 0,68 235 283 5,0 

1996 55 ɯ,3 0,68 257 284 4,7 

2006 62 ɯ,1 0,73 296 286 4,8 

2022 68 ɯ,2 0,69 304 319 4,5 

ɼʫʙ 

1980 52 ɯɯ,3 0,68 141 142 2,8 

1990 61 ɯɯ,2 0,66 174 190 2,9 

1996 66 ɯɯ,2 0,65 188 201 2,8 

2006 75 ɯɯ,1 0,68 222 204 3,0 

2022 86 ɯ,9 0,69 251 225 2,9 

ʗʩʝʥ 

1980 26 ɯɯ,1 0,73 65 - 3,0 

1990 34 ɯ,7 0,68 115 156 3,4 

1996 38 ɯ,7 0,68 133 186 3,5 

2006 49 ɯ,0 0,73 201 280 4,1 

2022 71 ɯ,1 0,72 273 314 3,8 

ʂʣʝʥ  

1980 28 ɯɯ,3 0,66 70 - 2,8 

1990 32 ɯɯ,0 0,67 94 77 2,9 

1996 36 ɯɯ,0 0,66 110 164 3,1 

2006 46 ɯ,6 0,70 157 250 3,4 

2022 59 ɯ,5 0,67 202 265 3,4 

ɸʢʘʮʽʷ 

1980 20 ɯɯ,1 0,68 38 78 2,2 

1990 28 ɯ,2 0,65 77 114 2,6 

1996 33 ɯ,3 0,67 97 116 2,9 

2006 43 ɯ,3 0,66 123 142 2,9 

2022 54 ɯ,8 0,60 130 143 2,4 

ɹʝʨʝʟʘ 

1980 19 ɯ,7 0,67 58 200 3,2 

1990 25 ɯa,4 0,65 96 213 3,6 

1996 30 ɯa,5 0,65 117 227 3,9 

2006 40 ɯb,7 0,71 170 262 4,3 

2022 51 ɯa,2 0,62 178 213 3,5 

ʆʩʠʢʘ 

1980 30 ɯ,8 0,71 109 160 4,3 

1990 34 ɯ,3 0,70 196 261 6,0 

1996 37 ɯ,3 0,69 209 274 5,7 

2006 42 ɯ,1 0,73 238 273 5,7 

2022 51 ɯa,9 0,64 241 277 4,7 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 6 

ɺʽʣʴʭʘ 

1980 41 ɯɯ,2 0,67 117 150 3,1 

1990 44 ɯɯ,0 0,64 153 191 3,6 

1996 49 ɯ,9 0,64 174 221 3,6 

2006 55 ɯ,7 0,68 215 255 3,9 

2022 67 ɯ,7 0,66 247 268 3,7 

ʃʠʧʘ 

1980 44 ɯɯ,5 0,67 113 - 2,7 

1990 47 ɯɯ,0 0,66 149 - 3,2 

1996 52 ɯɯ,1 0,66 168 - 3,2 

2006 61 ɯ,9 0,67 206 285 3,4 

2022 71 ɯ,7 0,67 242 267 3,4 

ɺ ʮʽʣʦʤʫ ʧʦ 

ʬʽʣʽʾ 

1970 39 ɯɯ,2 0,79 128 173 3,2 

1980 50 ɯɯ,2 0,69 141 149 3,1 

1990 57 ɯɯ,1 0,66 180 197 3,2 

1996 62 ɯɯ,0 0,66 197 195 3,2 

2006 70 ɯ,9 0,69 231 207 3,3 

2022 81 ɯ,7 0,69 257 234 3,2 

 

ɸʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʩʝʨʝʜʥʽʭ ʪʘʢʩʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢ ʫ ʨʦʟʨʽʟʽ ʘʥʘʣʽʟʦʚʘʥʠʭ 

ʜʝʨʝʚʦʩʪʘʥʽʚ, ʪʘʢ ʽ ʬʽʣʽʾ ʟʘʛʘʣʦʤ, ʚʠʷʚʠʚ ʷʢ ʧʦʟʠʪʠʚʥʽ, ʪʘʢ ʽ ʥʝʛʘʪʠʚʥʽ ʪʝʥʜʝʥʮʽʾ. 

ɼʦ ʧʦʟʠʪʠʚʥʠʭ ʥʘʣʝʞʘʪʴ ʟʙʽʣʴʰʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʟʘʧʘʩʫ ʥʘ 1 ʛʘ ʚʢʨʠʪʠʭ 

ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ, ʘ ʪʘʢʦʞ ʩʝʨʝʜʥʴʦʛʦ ʟʘʧʘʩʫ ʩʪʠʛʣʠʭ ʽ 

ʧʝʨʝʩʪʽʡʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ. ʂʨʽʤ ʪʦʛʦ ʜʣʷ ʜʝʷʢʠʭ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʩʝʢʮʽʡ (ʜʫʙʦʚʘ, 

ʷʩʝʥʝʚʘ, ʢʣʝʥʦʚʘ, ʦʩʠʢʦʚʘ, ʣʠʧʦʚʘ) ʚʽʜʟʥʘʯʝʥʦ ʟʨʦʩʪʘʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʢʣʘʩʫ 

ʙʦʥʽʪʝʪʫ. ʇʦʢʘʟʥʠʢ ʚʽʜʥʦʩʥʦʾ ʧʦʚʥʦʪʠ ʧʝʨʝʚʘʞʥʦ ʟʥʠʟʠʚʩʷ ʚʽʜ 0,01 ʜʦ 0,09 

ʦʜʠʥʠʮʽ. ɺʠʥʷʪʢʦʤ ʻ ʜʫʙʦʚʽ ʜʝʨʝʚʦʩʪʘʥʠ, ʜʣʷ ʷʢʠʭ ʮʝʡ ʧʦʢʘʟʥʠʢ, ʥʘʚʧʘʢʠ, ʟʨʽʩ ʥʘ 

0,01 ʦʜʠʥʠʮʽ. ɿʘʛʘʣʦʤ ʧʦ ʬʽʣʽʾ ʩʪʘʥʦʤ ʥʘ 2022 ʨʽʢ ʩʝʨʝʜʥʷ ʚʽʜʥʦʩʥʘ ʧʦʚʥʦʪʘ 

ʩʪʘʥʦʚʠʪʴ 0,69 ʽ ʻ ʥʝʟʤʽʥʥʦʶ ʟ 2006 ʨʦʢʫ. ʅʘʡʥʠʞʯʠʡ ʧʦʢʘʟʥʠʢ ʚ 0,66 ʦʜʠʥʠʮʽ 

ʚʽʜʤʽʯʝʥʦ ʫ 1990 ʪʘ 1996 ʨʨ.  

ʅʝʛʘʪʠʚʥʠʤ ʤʦʤʝʥʪʦʤ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʻ ʚʠʩʦʢʠʡ ʢʣʘʩ ʚʽʢʫ ʟʘ ʚʩʽʤʘ 

ʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʩʝʢʮʽʷʤʠ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʩʝʨʝʜʥʷ ʟʤʽʥʘ ʟʘʧʘʩʫ ʟʤʝʥʰʫʻʪʴʩʷ, 

ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʨʽʩʪ ʩʝʨʝʜʥʴʦʛʦ ʟʘʧʘʩʫ, ʡʦʛʦ ʪʝʤʧʠ ʟ 

ʢʦʞʥʠʤ ʨʦʢʦʤ ʟʥʠʞʫʶʪʴʩʷ. ʆʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʟʘʧʦʙʽʛʘʥʥʷ ʮʴʦʤʫ ʻ ʟʙʽʣʴʰʝʥʥʷ 

ʧʣʦʱʽ ʤʦʣʦʜʥʷʢʽʚ, ʪʦʙʪʦ ʦʤʦʣʦʜʞʝʥʥʷ ʜʝʨʝʚʦʩʪʘʥʽʚ, ʦʩʦʙʣʠʚʦ ʩʦʩʥʦʚʠʭ ʽ 

ʜʫʙʦʚʠʭ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʧʝʨʝʚʘʞʘʥʥʷ ʫ ʬʽʣʽʾ ʙʘʛʘʪʠʭ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ, 

ʧʽʜʚʠʱʝʥʥʷ ʢʣʘʩʫ ʙʦʥʽʪʝʪʫ ʜʝʨʝʚʦʩʪʘʥʽʚ ʽ ʟʙʽʣʴʰʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʟʘʧʘʩʫ 

ʚʥʘʩʣʽʜʦʢ ʩʪʘʨʽʥʥʷ ʪʘ ʟʥʠʞʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʦʩʪʫ ʤʦʜʘʣʴʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ, 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʦʩʪʘʥʥʽʭ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʚʥʠʤʠ ʻ ʟʥʘʯʥʦ ʥʠʞʯʦʶ (ʪʘʙʣ. 7). 

ʊʘʢ ʩʪʫʧʽʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʝʥʮʽʡʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ ʥʝ 

ʧʝʨʝʚʠʱʫʻ 70 %, ʱʦ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʥʘʯʝʙʪʦ ʚʽʜʧʦʚʽʜʘʻ ʩʝʨʝʜʥʽʤ ʟʥʘʯʝʥʥʷʤ 
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ʟʘʛʘʣʦʤ ʧʦ ʋʢʨʘʾʥʽ, ʘʣʝ ʚ ʪʦʡ ʞʝ ʯʘʩ ʥʘʫʢʦʚʮʽ ʚʢʘʟʫʶʪʴ, ʱʦ ʪʘʢʠʡ ʨʽʚʝʥʴ 

ʧʦʢʘʟʥʠʢʘ ʻ ʜʦʚʦʣʽ ʥʠʟʴʢʠʤ [8].  

ʊʘʙʣʠʮʷ 7 

ʉʪʫʧʽʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʝʥʮʽʡʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ  

ʚʢʨʠʪʠʭ ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ 

ʆʩʥʦʚʥʽ 
ʣʽʩʦʫʪʚʦʨʶʚʘʣʴʥʽ 

ʚʠʜʠ 

ʈʽʢ 

ʦʙʣʽʢʫ 

ʇʣʦʱʘ ʚʢʨʠʪʠʭ 

ʣʽʩʦʚʦʶ ʨʦʩʣʠʥʥʽʩʪʶ 

ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ, ʛʘ 

ʉʝʨʝʜʥʽʡ ʟʘʧʘʩ ʥʘ 1 ʛʘ 

ʚʢʨʠʪʠʭ ʣʽʩʦʚʦʶ 

ʨʦʩʣʠʥʥʽʩʪʶ ʣʽʩʦʚʠʭ 

ʜʽʣʷʥʦʢ, ʤ3 

ʉʪʫʧʽʥʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʦʪʝʥʮʽʡʥʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ ʬʘʢʪʠʯʥʘ 
ʟʘ ʮʽʣʴʦʚʦʶ 

ʧʦʨʦʜʦʶ 

ʬʘʢʪʠʯʥ-

ʠʡ 

ʦʧʪʠʤʘʣʴ-

ʥʠʡ 

ʉʦʩʥʘ ʟʚʠʯʘʡʥʘ 

1996 8031,0 8115,4 257 364 70,6 

2006 7638,6 7718,5 296 459 64,5 

2022 7517,2 7786,6 304 521 58,3 

ɼʫʙ ʟʚʠʯʘʡʥʠʡ 

1996 35004,8 35574,0 188 309 60,8 

2006 33758,3 34315,2 222 355 62,5 

2022 33351,7 33837,0 251 376 66,8 

ʗʩʝʥ ʟʚʠʯʘʡʥʠʡ 

1996 419,2 366,1 133 213 62,4 

2006 526,7 460,0 201 262 76,7 

2022 1276,9 1276,0 273 308 88,6 

ʂʣʝʥ 

ʛʦʩʪʨʦʣʠʩʪʠʡ 

1996 470,9 425,0 110 166 66,3 

2006 684,6 617,8 157 222 70,7 

2022 738,4 738,4 202 338 59,7 

ɸʢʘʮʽʷ ʙʽʣʘ 

1996 353,3 301,7 97 141 68,8 

2006 409,1 349,3 123 289 42,6 

2022 406,7 217,4 130 316 41,1 

ɹʝʨʝʟʘ ʧʦʚʠʩʣʘ 

1996 353,0 299,7 117 165 70,9 

2006 385,2 326,9 170 253 67,2 

2022 380,5 245,6 178 286 62,2 

ʆʩʠʢʘ 

1996 536,8 336,7 209 326 64,1 

2006 542,5 340,4 238 375 63,5 

2022 436,1 414,1 241 450 53,5 

ɺʽʣʴʭʘ ʯʦʨʥʘ 

1996 308,5 287,2 174 247 70,4 

2006 313,0 291,4 215 267 80,5 

2022 330,8 278,2 247 381 64,8 

ʃʠʧʘ 

1996 294,7 275,4 168 203 82,6 

2006 417,8 390,4 206 244 84,4 

2022 426,2 426,2 242 271 89,3 

ʋʩʴʦʛʦ ʧʦ ʬʽʣʽʾ: 

1996 46314,8 46314,8 197 311 63,3 

2006 45213,6 45213,6 231 368 62,8 

2022 45646,6 45646,6 257 391 65,7 
 

ʃʠʰʝ ʜʣʷ ʜʚʦʭ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʩʝʢʮʽʡ (ʷʩʝʥʦʚʘ ʪʘ ʣʠʧʦʚʘ) ʚʽʜʟʥʘʯʝʥʦ ʚʠʱʠʡ 

ʨʽʚʝʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʩʦʨʦʩʣʠʥʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ. ɺʦʜʥʦʯʘʩ, ʫ ʧʝʨʝʚʘʞʥʽʡ 

ʙʽʣʴʰʦʩʪʽ ʩʝʢʮʽʡ ʚʽʜʩʦʪʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʝʥʮʽʡʥʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʤʘʻ 

ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʥʠʞʝʥʥʷ, ʟʘ ʚʠʥʷʪʢʦʤ ʪʨʴʦʭ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʩʝʢʮʽʡ (ʜʫʙʦʚʘ, 

ʷʩʝʥʝʚʘ, ʣʠʧʦʚʘ) ʪʘ ʬʽʣʽʾ ʟʘʛʘʣʦʤ. ʆʩʢʽʣʴʢʠ ʜʫʙ ʧʝʨʝʚʘʞʘʻ ʟʘ ʧʣʦʱʝʶ, ʤʘʻʤʦ 
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ʥʝʟʥʘʯʥʫ ʧʦʟʠʪʠʚʥʫ ʪʝʥʜʝʥʮʽʶ ʟʘʛʘʣʦʤ ʜʣʷ ʬʽʣʽʾ. ɿʥʘʯʥʝ ʧʝʨʝʚʘʞʘʥʥʷ 

ʩʝʨʝʜʥʴʦʚʽʢʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʛʨʫʧʘʤʠ ʚʽʢʫ ʪʘ ʩʪʘʨʽʥʥʷ 

ʜʝʨʝʚʦʩʪʘʥʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʩʦʨʦʩʣʠʥʥʦʛʦ 

ʧʦʪʝʥʮʽʘʣʫ ʣʽʩʦʚʠʭ ʟʝʤʝʣʴ ʫ ʬʽʣʽʾ.  

ɺʠʩʥʦʚʢʠ. ɺ ʧʨʦʮʝʩʽ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʬʽʣʽʾ çɾʦʚʪʥʝʚʝ 

ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè ɼʇ çʃʽʩʠ ʋʢʨʘʾʥʠè ʚʠʷʚʣʝʥʦ ʷʢ ʧʦʟʠʪʠʚʥʽ, ʪʘʢ ʽ ʥʝʛʘʪʠʚʥʽ 

ʪʝʥʜʝʥʮʽʾ. ʋ ʧʝʨʽʦʜ ʟ 1970-ʛʦ ʧʦ 2022-ʡ ʨʨ. ʟʘʛʘʣʴʥʘ ʧʣʦʱʘ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʬʽʣʽʾ 

ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʚʘʣʘʩʷ ʯʝʨʝʟ ʧʝʨʝʜʘʥʥʷ ʟʝʤʝʣʴ ʽʥʰʠʤ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʯʘʤ. 

ʇʨʦʧʦʨʮʽʡʥʦ ʮʴʦʤʫ ʟʤʝʥʰʫʚʘʣʘʩʷ ʧʣʦʱʘ ʣʽʩʦʚʠʭ ʟʝʤʝʣʴ ʽ ʚʢʨʠʪʠʭ ʣʽʩʦʚʦʶ 

ʨʦʩʣʠʥʥʽʩʪʶ ʟʦʢʨʝʤʘ. ɺʽʜʤʽʯʝʥʦ ʥʝʛʘʪʠʚʥʫ ʪʝʥʜʝʥʮʽʶ ʧʦʩʪʽʡʥʦʛʦ ʟʤʝʥʰʝʥʥʷ 

ʧʣʦʱʽ ʣʽʩʦʚʠʭ ʨʦʟʩʘʜʥʠʢʽʚ.  

ʋ ʤʝʞʘʭ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ ʬʽʣʽʾ ʧʝʨʝʚʘʞʘʶʪʴ ʚʠʩʦʢʦʩʪʦʚʙʫʨʦʚʽ, 

ʚʠʩʦʢʦʙʦʥʽʪʝʪʥʽ ʜʝʨʝʚʦʩʪʘʥʠ, ʟʦʢʨʝʤʘ ʜʫʙʦʚʽ, ʟʘʧʘʩ ʷʢʠʭ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʻ, ʘʣʝ 

ʪʝʤʧʠ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ʦʩʪʘʥʥʽ ʦʙʣʽʢʦʚʽ ʧʝʨʽʦʜʠ ʟʥʠʟʠʣʠʩʴ, ʱʦ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʟʘ 

ʜʠʥʘʤʽʢʦʶ ʩʝʨʝʜʥʴʦʾ ʟʤʽʥʠ ʟʘʧʘʩʫ. ʋ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʘʥʘʣʽʟʦʚʘʥʦʛʦ ʧʝʨʽʦʜʫ 

ʬʽʢʩʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱ ʜʝʨʝʚʦʩʪʘʥʽʚ ʷʩʝʥʘ ʟʚʠʯʘʡʥʦʛʦ, ʢʣʝʥʘ 

ʛʦʩʪʨʦʣʠʩʪʦʛʦ, ʘʢʘʮʽʾ ʙʽʣʦʾ, ʙʝʨʝʟʠ ʧʦʚʠʩʣʦʾ, ʣʠʧʠ ʜʨʽʙʥʦʣʠʩʪʦʾ, ʪʦʜʽ ʷʢ ʧʣʦʱʽ 

ʛʦʣʦʚʥʠʭ ʣʽʩʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ, ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʪʘ ʜʫʙʘ 

ʟʚʠʯʘʡʥʦʛʦ, ʟʤʝʥʰʫʶʪʴʩʷ. 

ɸʥʘʣʽʟ ʚʽʢʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʚʢʘʟʘʚ ʥʘ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʾʾ ʦʧʪʠʤʘʣʴʥʦʤʫ 

ʨʦʟʧʦʜʽʣʫ, ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʩʝʨʝʜʥʴʦʚʽʢʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ 

ʛʨʫʧʘʤʠ ʚʽʢʫ. ɿʥʘʯʝʥʥʷ ʩʝʨʝʜʥʽʭ ʣʽʩʽʚʥʠʯʦ-ʪʘʢʩʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʜʝʨʝʚʦʩʪʘʥʽʚ 

ʬʽʣʽʾ, ʪʘʢʠʭ ʷʢ ʩʝʨʝʜʥʽʡ ʚʽʢ, ʩʝʨʝʜʥʽʡ ʟʘʧʘʩ, ʟʘʧʘʩ ʩʪʠʛʣʠʭ ʪʘ ʧʝʨʝʩʪʽʡʥʠʭ 

ʜʝʨʝʚʦʩʪʘʥʽʚ, ʢʣʘʩ ʙʦʥʽʪʝʪʫ, ʤʘʶʪʴ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ. ɺʦʜʥʦʯʘʩ 

ʘʢʪʠʚʥʽʩʪʴ ʧʨʠʨʦʩʪʫ ʤʘʻ ʟʚʦʨʦʪʥʫ ʪʝʥʜʝʥʮʽʶ. ʉʪʫʧʽʥʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʪʝʥʮʽʡʥʦʾ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʪʘʥʦʚʠʪʴ ʫ ʩʝʨʝʜʥʴʦʤʫ 66 %.  

ɺ ʧʝʨʰʫ ʯʝʨʛʫ, ʥʝʦʙʭʽʜʥʦ çʟʫʧʠʥʠʪʠè ʥʝʛʘʪʠʚʥʫ ʪʝʥʜʝʥʮʽʶ ʟʤʝʥʰʝʥʥʷ 

ʧʣʦʱʽ ʣʽʩʦʚʠʭ ʟʝʤʝʣʴ ʬʽʣʽʾ ʪʘ ʧʣʦʱ ʛʦʣʦʚʥʠʭ ʣʽʩʦʫʪʚʦʨʶʚʘʣʴʥʠʭ ʧʦʨʽʜ.                

ɼʣʷ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱ ʜʝʨʝʚʦʩʪʘʥʽʚ ʮʠʭ ʚʠʜʽʚ ʜʦʮʽʣʴʥʦ ʚʠʷʚʠʪʠ ʬʦʥʜ ʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʨʝʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʥʘ ʜʽʣʷʥʢʘʭ ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʜʨʫʛʦʨʷʜʥʠʭ. 

ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʦʾ ʪʝʥʜʝʥʮʽʾ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱ ʩʦʩʥʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ, 

ʱʦ ʫʨʘʞʝʥʽ ʢʦʨʝʥʝʚʦʶ ʛʫʙʢʦʶ, ʪʘ ʚʩʠʭʘʥʥʷ ʜʫʙʥʷʢʽʚ, ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʥʝʦʙʭʽʜʥʽ 

ʩʘʥʽʪʘʨʥʽ ʟʘʭʦʜʠ ʥʘ ʨʘʥʥʽʭ ʩʪʘʜʽʷʭ ʫʨʘʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʬʦʨʤʫʚʘʪʠ ʟʤʽʰʘʥʽ 

ʜʝʨʝʚʦʩʪʘʥʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʠʧʘʤ ʣʽʩʫ, ʚʝʩʪʠ ʛʦʩʧʦʜʘʨʩʴʢʫ ʜʽʷʣʴʥʽʩʪʴ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʠʥʮʠʧʽʚ ʨʘʮʽʦʥʘʣʴʥʦʩʪʽ ʪʘ ʥʝʚʠʩʥʘʞʣʠʚʦʩʪʽ. 

  



105 
 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ (References) 

 

1. ɹʽʣʦʫʩ ɸ.ʄ., ʂʘʰʧʦʨ ʉ.ʄ., ʄʠʨʦʥʶʢ ɺ.ɺ., ʉʚʠʥʯʫʢ ɺ.ɸ., ʃʝʩʥʽʢ ʆ.ʄ. (2021). 

ʃʽʩʦʪʘʢʩʘʮʽʡʥʠʡ ʜʦʚʽʜʥʠʢ. ʂʠʾʚ: ɺʠʜʘʚʥʠʯʠʡ ʜʽʤ çɺʽʥʠʯʝʥʢʦè. 420 ʩ. ISBN 978-966-981-403-

6 [Bilous, A. M., Kashpor, S. M., Myroniuk, V.V., Svinchuk, V.A. and Lesnik, O.M. (2021) Forest 

inventory handbook. Kyiv: Vinicnenko Publishing House. ISBN 978-966-981-403-6] (in Ukrainian).  

2. ɻʝʥʩʽʨʫʢ ʉ.ɸ. (2002). ʃʽʩʠ ʋʢʨʘʾʥʠ. ʃʴʚʽʚ: ʅʘʫʢ. ʪ-ʚʦ ʽʤ. ʐʝʚʯʝʥʢʘ. 496 ʩ. [Hensiruk, 

S. A. (2002). Forests of Ukraine. Lviv: Shevchenko Scientific Society Publishing House] (in 

Ukrainian).   

3. ɻʽʨʩ ʆ.ɸ., ʅʦʚʘʢ ɹ.ʀ., ʂʘʰʧʦʨ ʉ.ʄ. (2013). ʃʽʩʦʚʧʦʨʷʜʢʫʚʘʥʥʷ. ʂʠʾʚ: ʌʽʪʦʩʦʮʽʦʮʝʥʪʨ. 

435 ʩ. [Girs, O.A., Novak, B.I., and Kashpor, S.M. (2013). Forest management. Kyiv: 

Fitosotsiotsentr] (in Ukrainian). 

4. ɻʨʦʤ ʄ.ʄ. (2010). ʃʽʩʦʚʘ ʪʘʢʩʘʮʽʷ. ʃʴʚʽʚ: ʈɺɺ ʅʃʊʋ. 416 ʩ. [Hrom, M.M. (2010) Forest 

mensuration. 3rd edn. Lviv: RVV UNFU] (in Ukrainian). 

5. ʄʫʩʽʻʥʢʦ ʉ.ɯ., ʈʫʤʷʥʮʝʚ ʄ.ɻ., ʃʫʢ'ʷʥʝʮʴ ɺ.ɸ., ʊʘʨʥʦʧʽʣʴʩʴʢʘ ʆ.ʄ., ɹʦʥʜʘʨʝʥʢʦ ɺ.ɺ., 

ʖʱʠʢ ɺ.ʉ. (2021). ʉʪʘʥ ʽ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʩʦʩʥʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʃʽʩʦʩʪʝʧʦʚʦʾ ʯʘʩʪʠʥʠ 

ʍʘʨʢʽʚʱʠʥʠ. ʅʘʫʢʦʚʠʡ ʚʽʩʥʠʢ ʅʃʊʋ ʋʢʨʘʾʥʠ. ʪ. 31, ˉ 6. ʉ. 41ï47. [Musienko, S.I., Rumiantsev, 

M.H., Lukyanets, V.A., Tarnopilska, O.M., Bondarenko, V.V. & Yushchyk, V.S. (2021). Condition 

and productivity of pine plantations in the Forest-steppe part of Kharkiv Region. Scientific Bulletin 

of UNFU, 31(6), 41ï47. https://doi.org/10.36930/40310605] (in Ukrainian). 

6. ʅʘʟʘʨʝʥʢʦ ɺ.ɺ., ʇʘʩʪʝʨʥʘʢ ɺ.ʇ. ɿʘʢʦʥʦʤʽʨʥʦʩʪʽ ʬʦʨʤʫʚʘʥʥʷ ʪʠʧʽʚ ʣʽʩʫ ʃʽʩʦʩʪʝʧʫ 

ʍʘʨʢʽʚʱʠʥʠ. ʄʦʥʦʛʨʘʬʽʷ. 2016. ʍʘʨʢʽʚ: ʇʣʘʥʝʪʘ-ʧʨʠʥʪ. 190 ʩ. ISBN 978-617-7229-27-7 

[Nazarenko, V.V. and Pasternak, V.P. (2016) Patterns of formation of forest types of Foerst-steppe 

of the Kharkiv region. Kharkiv: Planeta-Print. ISBN 978-617-7229-27-7] (in Ukrainian). 

7. ʇʨʦʻʢʪ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʨʦʟʚʠʪʢʫ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʜʝʨʞʘʚʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ 

çɾʦʚʪʥʝʚʝ ʃɻè. 2021. ʇʦʢʦʪʠʣʽʚʢʘ: ʋʢʨʜʝʨʞʣʽʩʧʨʦʻʢʪ [Project of organization and development 

of forest management of state enterprise çZhovtneve forestryè. (2021). Pokotylivka] (in Ukrainian). 

8. ʊʢʘʯ ɺ.ʇ., ʂʦʙʝʮʴ ʆ.ɺ., ʈʫʤʷʥʮʝʚ ʄ.ɻ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʣʽʩʦʨʦʩʣʠʥʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ 

ʣʽʩʘʤʠ ʋʢʨʘʾʥʠ. ʃʽʩʽʚʥʠʮʪʚʦ ʽ ʘʛʨʦʣʽʩʦʤʝʣʽʦʨʘʮʽʷ. 2018. 132, ʉ. 3ï12. 

https://doi.org/10.33220/1026-3365.132.2018.3 [Tkach, V.P., Kobets, O.V. and Rumiantsev, M.ʅ. 

(2018) óUse of forest site capacity by forests of Ukraineô, Forestry and Forest Melioration, 132, pp. 

3ï12 https://doi.org/10.33220/1026-3365.132.2018.3] (in Ukrainian). 

9. Bondar, O., Rumiantsev, M., Tkach, L., Obolonyk, I., 2020. Prevailing forest types in the 

river catchments within the Left-Bank Forest-Steppe zone, Ukraine. Folia Forestalia Polonica, Series 

A, 62.2:100ï113. DOI: 10.2478/ffp-2020-0011. 

10. Tkach, V., Buksha, I., Slych, O., & Pasternak, V. 2021. Optimization of maturity age for 

coppice oak forests within Left-Bank Forest-Steppe in Ukraine. Central European Forestry Journal, 

67(3), 181-186. DOI: 10.2478/forj-2020-0026. 

 

 

 

 

 

 

https://doi.org/10.36930/40310605
https://doi.org/10.33220/1026-3365.132.2018.3
https://doi.org/10.33220/1026-3365.132.2018.3


106 
 

V.V. Nazarenko1, V.V. Horoshko1, V.P. Pasternak2 

1State biotechnological university, Kharkiv, Ukraine 
2Ukrainian research institute of forestry and forest melioration named after H. M. Vysotsky, 

Kharkiv, Ukraine 

 

DYNAMICS OF THE FOREST FUND INDICATORS OF THE BRANCH 

ñZHOVTNEVE FORESTRYò OF SE ñFORESTS OF UKRAINEò 

 

Abstract. Based on the materials of forest accounting and a forest fund database, the dynamics 

of the indicators of the forest fund of the ñZhovtneve Forestryò branch of the state specialized 

economic enterprise (SE) ñForests of Ukraineò for the period from 1970 to 2021 were analyzed, the 

distribution of areas by categories of forest plots, dominant tree species, retlative density of stocking 

and site classes were given. A general trend towards a decrease in the area of stands of the main 

forest-forming species (Scots pine since 1996 and English oak since 1970) and an increase in 

secondary species (common ash, maple) has been noted. It was established that the existing division 

of stands by age groups is significantly different from the optimal one: the share of middle-aged 

stands significantly exceeds the optimal values, and the share of young, premature, mature and 

overmature stands is insufficient. It was found that the values of the average forestry and taxation 

indicators of the branch's stands: average stock, stock of mature and overmature stands, site class 

tend to increase. At the same time, the dynamics of the average stock change has a reverse trend.  The 

average density of stocking for the period 2006-2022 as a whole for branch stands remained 

unchanged (0.69), although it decreased by 0.04 and 0.06 for Scots pine and Black locust stands.         

A comparative analysis of the productivity of modal stands with full ones indicated the 

underutilization of forest vegetation potential by 30ï40%. The lowest level of forest vegetation 

potential using was noted for stands of Black locust and Scots pine, which is explained by a rather 

low level of completeness and quality classes. A significant increase in the stands age and loss of 

annual growth during the analyzed period was established. 

Key words: forestry-mensuration indicators, productivity, average change in stock, use of 

forest vegetation potential (FVP). 
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ʃɯʉʆɺɸ ʈʆʉʃʀʅʅɯʉʊʔ ʇʈɸɺʆɹɽʈɽɾɾʗ ʈɯʏʂʀ ʋɾ ɺ ʄɽɾɸʍ 

ʇʈʀʈʆɼʅʆɻʆ ɿɸʇʆɺɯɼʅʀʂɸ çɼʈɽɺʃʗʅʉʔʂʀʁè 

 

ʋ ʩʪʘʪʪʽ ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʛʝʦʙʦʪʘʥʽʯʥʠʭ ʽ ʣʽʩʽʚʥʠʯʦ-ʪʘʢʩʘʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʣʽʩʦʚʠʭ ʙʽʦʛʝʦʮʝʥʦʟʽʚ ʇʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ çɼʨʝʚʣʷʥʩʴʢʠʡè. ɺʦʥʠ 

ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʧʨʠʨʦʜʥʽ ʽ ʰʪʫʯʥʽ ʧʨʠʩʪʠʛʘʶʯʽ, ʩʪʠʛʣʽ ʪʘ ʧʝʨʝʩʪʠʛʣʽ ʜʝʨʝʚʦʩʪʘʥʠ ʟ 

ʧʝʨʝʚʘʞʘʥʥʷʤ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ, ʚ ʷʢʠʭ ʟ 1986 ʨʦʢʫ ʯʝʨʝʟ ʨʘʜʽʦʘʢʪʠʚʥʝ ʟʘʙʨʫʜʥʝʥʥʷ ʚʝʜʝʥʥʷ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʙʫʣʦ ʦʙʤʝʞʝʥʝ. ɼʦʩʣʽʜʞʫʚʘʥʽ ʣʽʩʦʚʽ ʮʝʥʦʟʠ ï ʚʠʩʦʢʦʧʦʚʥʦʪʥʽ ʩʦʩʥʷʢʠ                     

ɯ-ɯɯɯ ʢʣʘʩʽʚ ʙʦʥʽʪʝʪʫ. ɺʦʥʠ ʦʜʥʦʷʨʫʩʥʽ ʚ ʙʦʨʦʚʠʭ ʫʤʦʚʘʭ ʪʘ ʧʝʨʝʚʘʞʥʦ 2-3-ʷʨʫʩʥʽ ʚ ʩʫʙʦʨʘʭ ʪʘ 

ʩʫʛʨʫʜʘʭ. ʇʝʨʰʠʡ ʷʨʫʩ ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʠʭ ʥʘʩʘʜʞʝʥʴ ʩʬʦʨʤʦʚʘʥʠʡ ʩʦʩʥʦʶ ʟʚʠʯʘʡʥʦʶ. ʋ 

ʧʨʠʨʦʜʥʠʭ, ʢʨʽʤ ʩʦʩʥʠ, ʫ ʧʝʨʰʦʤʫ ʷʨʫʩʽ ʟʨʦʩʪʘʶʪʴ ʪʘʢʦʞ ʙʝʨʝʟʘ ʧʦʚʠʩʣʘ, ʦʩʠʢʘ ʽ ʜʫʙ 

ʟʚʠʯʘʡʥʠʡ. ɼʨʫʛʠʡ ʷʨʫʩ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʫʙʦʤ ʟʚʠʯʘʡʥʠʤ ʪʨʝʪʴʦʛʦ ʢʣʘʩʫ ʙʦʥʽʪʝʪʫ.  

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʠʨʦʩʪʫ ʜʝʨʝʚ ʩʦʩʥʠ ʟʘ ʜʽʘʤʝʪʨʦʤ ʧʦʢʘʟʘʣʦ, ʱʦ ʾʭ ʩʝʨʝʜʥʽʡ ʨʽʯʥʠʡ 

ʧʨʠʨʽʩʪ ʟʤʽʥʶʻʪʴʩʷ ʫ ʤʝʞʘʭ ʚʽʜ 0,60 ʜʦ 2,48 ʤʤ ʫ ʨʽʢ. ʇʨʠ ʮʴʦʤʫ ʥʘʡʤʝʥʰʠʤ ʚʽʥ ʻ ʫ                  

123-ʨʽʯʥʦʤʫ ʥʘʩʘʜʞʝʥʥʽ ʚ ʫʤʦʚʘʭ ʩʚʽʞʦʛʦ ʩʫʙʦʨʫ, ʷʢʝ ʪʘʢʦʞ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʥʘʡʥʠʞʯʠʤ 

ʧʦʢʘʟʥʠʢʦʤ ʯʘʩʪʢʠ ʧʽʟʥʴʦʾ ʜʝʨʝʚʠʥʠ ʫ ʨʽʯʥʦʤʫ ʧʨʠʨʦʩʪʽ (58,6%). ʅʘʡʙʽʣʴʰʽ ʧʦʢʘʟʥʠʢʠ ʨʽʯʥʦʛʦ 

ʧʨʠʨʦʩʪʫ ʟʘ ʜʽʘʤʝʪʨʦʤ (2,48Ñ0,103 ʤʤ) ʚʠʷʚʠʣʠʩʷ ʫ 88-ʨʽʯʥʦʤʫ ʤʽʰʘʥʦʤʫ ʩʦʩʥʦʚʦ-ʙʝʨʝʟʦʚʦ-

ʜʫʙʦʚʦʤʫ ʥʘʩʘʜʞʝʥʥʽ, ʱʦ ʟʨʦʩʪʘʣʦ ʚ ʫʤʦʚʘʭ ʩʚʽʞʦʾ ʩʫʜʽʙʨʦʚʠ. ʈʝʰʪʘ ʜʝʨʝʚʦʩʪʘʥʽʚ ʤʘʶʪʴ 

ʚʽʢ 60ï75 ʨʦʢʽʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʭʦʨʦʰʠʤ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʩʪʘʥʦʤ. ʈʦʟʨʽʜʞʝʥʥʷ ʥʘʩʘʜʞʝʥʴ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʨʠʨʦʜʥʦʛʦ ʚʽʜʧʘʜʫ ʚʽʜʩʪʘʣʠʭ ʫ ʨʦʩʪʽ ʜʝʨʝʚ. 

ɾʠʚʠʡ ʥʘʜˇʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ ʫ ʙʦʨʦʚʠʭ ʪʘ ʩʫʙʦʨʦʚʠʭ ʫʤʦʚʘʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʝʨʝʚʘʞʥʦ 

ʟʝʣʝʥʠʤʠ ʤʦʭʘʤʠ ʪʘ ʙʨʫʩʥʠʮʝʶ, ʘ ʫ ʩʫʛʨʫʜʘʭ, ʢʨʽʤ ʮʠʭ ʚʠʜʽʚ, ʟʨʦʩʪʘʻ ʪʘʢʦʞ ʦʨʣʷʢ, ʟʽʨʦʯʥʠʢ 

ʣʽʩʦʚʠʡ, ʢʦʥʚʘʣʽʷ ʪʘ ʜʝʷʢʽ ʽʥʰʽ ʪʨʘʚôʷʥʠʩʪʽ ʨʦʩʣʠʥʠ. ʈʽʜʢʽʩʥʽ ʚʠʜʠ ʨʦʩʣʠʥ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ 

ʦʭʦʨʦʥʠ ʥʝ ʚʠʷʚʣʝʥʽ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʣʽʩʦʚʠʭ ʮʝʥʦʟʽʚ ʇʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ çɼʨʝʚʣʷʥʩʴʢʠʡè ʜʦʮʽʣʴʥʦ 

ʧʨʦʜʦʚʞʠʪʠ ʟ ʤʝʪʦʶ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʜʠʥʘʤʽʢʠ ʾʭ ʣʽʩʽʚʥʠʯʦ-ʛʝʦʙʦʪʘʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫ 

ʤʘʡʙʫʪʥʴʦʤʫ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʨʠʨʦʜʥʠʡ ʟʘʧʦʚʽʜʥʠʢ çɼʨʝʚʣʷʥʩʴʢʠʡè, ʣʽʩʦʚʽ ʙʽʦʮʝʥʦʟʠ, ʩʦʩʥʘ ʟʚʠʯʘʡʥʘ, 

ʧʨʠʨʦʜʥʽ ʪʘ ʰʪʫʯʥʽ ʥʘʩʘʜʞʝʥʥʷ, ʞʠʚʠʡ ʥʘʜˇʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ, ʟʘʧʘʩ ʜʝʨʝʚʠʥʠ, ʧʨʠʨʽʩʪ ʟʘ 

ʜʽʘʤʝʪʨʦʤ. 
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ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ ʪʘ ʘʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ɿʛʽʜʥʦ ɿʘʢʦʥʫ 

ʋʢʨʘʾʥʠ çʇʨʦ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʠʡ ʬʦʥʜ ʋʢʨʘʾʥʠè, ʜʦ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ 

ʬʦʥʜʫ ʥʘʣʝʞʘʪʴ ʜʽʣʷʥʢʠ ʩʫʰʽ ʽ ʚʦʜʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʧʨʠʨʦʜʥʽ ʢʦʤʧʣʝʢʩʠ ʪʘ ʦʙôʻʢʪʠ 

ʷʢʠʭ ʤʘʶʪʴ ʦʩʦʙʣʠʚʫ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʫ, ʥʘʫʢʦʚʫ, ʝʩʪʝʪʠʯʥʫ, ʨʝʢʨʝʘʮʽʡʥʫ ʪʘ 

ʽʥʰʫ ʮʽʥʥʽʩʪʴ ʽ ʚʠʜʽʣʝʥʽ ʟ ʤʝʪʦʶ ʟʙʝʨʝʞʝʥʥʷ ʧʨʠʨʦʜʥʦʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ 

ʣʘʥʜʰʘʬʪʽʚ, ʛʝʥʦʬʦʥʜʫ ʪʚʘʨʠʥʥʦʛʦ ʽ ʨʦʩʣʠʥʥʦʛʦ ʩʚʽʪʫ, ʧʽʜʪʨʠʤʘʥʥʷ ʟʘʛʘʣʴʥʦʛʦ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʙʘʣʘʥʩʫ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʦʥʦʚʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [6].  

ʉʝʨʝʜ ʦʙôʻʢʪʽʚ ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʟʘʡʤʘʶʪʴ 

ʧʨʠʨʦʜʥʽ ʟʘʧʦʚʽʜʥʠʢʠ ï ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʽ, ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʽ ʫʩʪʘʥʦʚʠ 

ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʟ ʤʝʪʦʶ ʟʙʝʨʝʞʝʥʥʷ ʚ 

ʧʨʠʨʦʜʥʦʤʫ ʩʪʘʥʽ ʪʠʧʦʚʠʭ ʘʙʦ ʫʥʽʢʘʣʴʥʠʭ ʜʣʷ ʜʘʥʦʾ ʣʘʥʜʰʘʬʪʥʦʾ ʟʦʥʠ 

ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʟ ʫʩʽʻʶ ʩʫʢʫʧʥʽʩʪʶ ʾʭ ʢʦʤʧʦʥʝʥʪʽʚ, ʧʽʜʪʨʠʤʘʥʥʷ 

ʧʨʠʨʦʜʥʠʭ ʩʧʦʥʪʘʥʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʷʚʠʱ, ʚʠʚʯʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʧʨʦʮʝʩʽʚ ʽ ʷʚʠʱ, 

ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʥʠʭ, ʨʦʟʨʦʙʢʠ ʥʘʫʢʦʚʠʭ ʟʘʩʘʜ ʦʭʦʨʦʥʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ 

ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ. 

ʆʜʠʥ ʟ ʪʘʢʠʭ ʦʙôʻʢʪʽʚ ï ʧʨʠʨʦʜʥʠʡ ʟʘʧʦʚʽʜʥʠʢ çɼʨʝʚʣʷʥʩʴʢʠʡè ʙʫʚ 

ʩʪʚʦʨʝʥʠʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʋʢʘʟʫ ʇʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ ˉ 1038/2009 ʚʽʜ 11 ʛʨʫʜʥʷ 

2009 ʨ. ʊʝʨʠʪʦʨʽʷ ʟʘʧʦʚʽʜʥʠʢʘ ʦʭʦʧʣʶʻ ʟʥʘʯʥʽ ʧʣʦʱʽ ʣʽʩʽʚ ʟ ʚʠʩʦʢʦʶ ʱʽʣʴʥʽʩʪʶ 

ʟʘʙʨʫʜʥʝʥʥʷ ʨʘʜʽʦʥʫʢʣʽʜʘʤʠ (ʙʽʣʴʰʝ 15 ʂʽ/ʢʤ2 ʟʘ ʮʝʟʽʻʤ-137) [9, 13, 15, 17, 20], 

ʨʦʟʜʽʣʝʥʽ ʥʝʚʝʣʠʢʠʤʠ ʧʣʦʱʘʤʠ ʢʦʣʠʰʥʽʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ, 

ʧʨʠʨʦʜʥʠʭ ʣʫʢ ʪʘ ʙʦʣʽʪ, ʷʢʽ ʧʦʚʽʣʴʥʦ ʟʘʣʽʩʥʶʶʪʴʩʷ ʧʨʠʨʦʜʥʠʤ ʰʣʷʭʦʤ.  

ʅʘ ʜʘʥʽʡ ʪʝʨʠʪʦʨʽʾ, ʧʽʩʣʷ ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ʢʘʪʘʩʪʨʦʬʠ, ʫʞʝ ʤʘʡʞʝ 40 ʨʦʢʽʚ 

ʚʽʜʩʫʪʥʽʡ ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʚʧʣʠʚ ʥʘ ʣʽʩʦʚʽ ʪʘ ʽʥʰʽ ʝʢʦʩʠʩʪʝʤʠ. ʅʠʥʽ ʪʫʪ 

ʧʝʨʝʚʘʞʘʶʪʴ ʧʨʦʮʝʩʠ ʜʝʤʫʪʘʮʽʾ ʬʣʦʨʠ ʪʘ ʬʘʫʥʠ, ʘ ʥʘʷʚʥʽʩʪʴ ʟʦʥʠ ʙʝʟʫʤʦʚʥʦʛʦ 

ʚʽʜʩʝʣʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʦʭʦʨʦʥʥʠʡ ʨʝʞʠʤ. ʉʘʤʝ ʮʝ, ʨʘʟʦʤ ʟ ʙʘʛʘʪʩʪʚʦʤ ʪʘ 

ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚ ʪʝʨʠʪʦʨʽʾ, ʦʙʫʤʦʚʣʶʻ ʾʾ ʟʥʘʯʥʝ ʙʽʦʣʦʛʽʯʥʝ ʪʘ 

ʣʘʥʜʰʘʬʪʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ [9] ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʡʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʤʝʪʦʶ ʚʠʚʯʝʥʥʷ 

ʜʝʪʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʙʽʦʛʝʦʮʝʥʦʟʽʚ ʪʘ ʥʘʧʨʷʤʢʽʚ ʾʭ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʚ ʫʤʦʚʘʭ 

ʟʘʧʦʚʽʜʥʦʛʦ ʨʝʞʠʤʫ.  

ʊʝʨʠʪʦʨʽʷ ɼʨʝʚʣʷʥʩʴʢʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ ʩʢʣʘʜʘʻ ʧʦʥʘʜ 30 ʪʠʩ. ʛʘ. ɺʦʥʘ 

ʨʦʟʪʘʰʦʚʘʥʘ ʫ ʂʦʨʦʩʪʝʥʩʴʢʦʤʫ ʨʘʡʦʥʽ ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘ ʧʽʚʜʝʥʴ ʪʘ 

ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ ʚʽʜ ʩʝʣʠʱʘ ʅʘʨʦʜʠʯʽ.  

ɼʨʝʚʣʷʥʩʴʢʠʡ ʟʘʧʦʚʽʜʥʠʢ ʻ ʦʜʥʠʤ ʟ ʝʣʝʤʝʥʪʽʚ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ 

ʤʝʨʝʞʽ (ʅʘʨʦʜʠʮʴʢʝ ʩʫʙôʷʜʨʦ ʏʦʨʥʦʙʠʣʴʩʴʢʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʷʜʨʘ) [2, 9, 20]. 

ʏʘʩʪʢʘ ʣʽʩʽʚ ʫ ʧʣʦʱʽ ʟʘʧʦʚʽʜʥʠʢʘ ʩʢʣʘʜʘʻ 54,7 %, ʽ ʚʦʥʘ ʧʦʩʪʫʧʦʚʦ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʟʘʣʽʩʥʝʥʥʷ ʧʝʨʝʣʦʛʽʚ, ʩʽʥʦʞʘʪʝʡ, ʧʘʩʦʚʠʱ ʪʘ ʽʥʰʠʭ 

ʨʘʥʽʰʝ ʥʝʣʽʩʦʚʠʭ ʟʝʤʝʣʴ. 
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ɿʛʽʜʥʦ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʋʢʨʘʾʥʠ [9, 13], ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ 

ʪʝʨʠʪʦʨʽʾ ʇʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ çɼʨʝʚʣʷʥʩʴʢʠʡè ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʂʠʾʚʩʴʢʦʛʦ 

ʇʦʣʽʩʩʷ, ʘ ʟʘʭʽʜʥʘ, ʤʝʥʰʘ ʯʘʩʪʠʥʘ ï ʜʦ ɾʠʪʦʤʠʨʩʴʢʦʛʦ ʇʦʣʽʩʩʷ. ʊʝʨʠʪʦʨʽʷ 

ɿʘʧʦʚʽʜʥʠʢʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʪʠʤ, ʱʦ ʢʨʠʩʪʘʣʽʯʥʽ ʧʦʨʦʜʠ ʪʫʪ ʟʥʘʭʦʜʷʪʴʩʷ 

ʥʝʛʣʠʙʦʢʦ ʽ ʚ ʜʦʣʠʥʘʭ ʨʽʯʦʢ ʚʠʭʦʜʷʪʴ ʥʘ ʧʦʚʝʨʭʥʶ. ʇʝʨʝʚʘʞʘʶʯʠʡ ʪʠʧ 

ʤʽʩʮʝʚʦʩʪʽ ï ʧʦʭʠʣʦ-ʭʚʠʣʷʩʪʽ ʨʽʚʥʠʥʠ, ʥʘ ʷʢʠʭ ʩʬʦʨʤʫʚʘʣʠʩʷ ʜʝʨʥʦʚʦ-

ʩʝʨʝʜʥʴʦʧʽʜʟʦʣʠʩʪʽ ʩʫʧʽʱʘʥʽ ˇʨʫʥʪʠ. ɻʫʤʫʩʦʚʦ-ʝʣʶʚʽʘʣʴʥʠʡ ʛʦʨʠʟʦʥʪ ʤʘʻ 

ʧʦʪʫʞʥʽʩʪʴ 12ï15 ʩʤ ʪʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ 1,7ï2,0 % ʛʫʤʫʩʫ, ʫ ʩʢʣʘʜʽ 

ʷʢʦʛʦ ʧʝʨʝʚʘʞʘʶʪʴ ʬʫʣʴʚʦʢʠʩʣʦʪʠ. ʅʘ ʤʦʨʝʥʥʦ-ʟʘʥʜʨʦʚʠʭ ʨʽʚʥʠʥʘʭ 

ʧʝʨʝʚʘʞʘʶʪʴ ʛʣʠʥʠʩʪʦ-ʧʽʱʘʥʽ ʜʝʨʥʦʚʦ-ʩʣʘʙʦ- ʪʘ ʩʝʨʝʜʥʴʦʧʽʜʟʦʣʠʩʪʽ ˇʨʫʥʪʠ, ʱʦ 

ʫʪʚʦʨʠʣʠʩʷ ʥʘ ʜʚʦʯʣʝʥʥʠʭ ʥʘʥʦʩʘʭ. ʎʽ ˇʨʫʥʪʠ ʻ ʙʽʣʴʰ ʨʦʜʶʯʠʤʠ, ʥʽʞ ʧʦʧʝʨʝʜʥʽ, 

ʛʫʤʫʩʦʚʦ-ʝʣʶʚʽʘʣʴʥʠʡ ʛʦʨʠʟʦʥʪ ʫ ʥʠʭ ʙʽʣʴʰ ʧʦʪʫʞʥʠʡ, ʟ ʙʽʣʴʰʦʶ ʯʘʩʪʢʦʶ 

ʛʫʤʽʥʦʚʠʭ ʢʠʩʣʦʪ ʫ ʩʢʣʘʜʽ ʛʫʤʫʩʫ. ʅʘ ʝʦʣʦʚʠʭ ʚʽʜʢʣʘʜʘʭ ʥʘ ʧʽʱʘʥʠʭ ʜʶʥʘʭ, ʧʽʜ 

ʩʫʭʠʤʠ ʩʦʩʥʦʚʠʤʠ ʣʽʩʘʤʠ ʣʠʰʘʡʥʠʢʦʚʠʤʠ ʩʬʦʨʤʫʚʘʣʠʩʷ ʜʽʣʷʥʢʠ ʙʽʜʥʠʭ ʚʽʜʤʽʥ 

ʜʝʨʥʦʚʦ-ʩʣʘʙʦʧʽʜʟʦʣʠʩʪʠʭ ʧʽʱʘʥʠʭ ˇʨʫʥʪʽʚ ʘʙʦ ʩʣʘʙʦʨʦʟʚʠʥʝʥʽ, 

ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʽ ʥʘ ʛʦʨʠʟʦʥʪʠ ʙʦʨʦʚʽ ʧʽʱʘʥʽ ˇʨʫʥʪʠ. ʃʽʩʦʚʘ ʧʽʜʩʪʠʣʢʘ ʪʫʪ 

ʚʠʨʘʞʝʥʘ ʬʨʘʛʤʝʥʪʘʨʥʦ, ʛʫʤʫʩʦʚʦ-ʝʣʶʚʽʘʣʴʥʠʡ ʛʦʨʠʟʦʥʪ ʚʠʨʘʞʝʥʠʡ ʩʣʘʙʦ ʪʘ 

ʤʘʻ ʧʦʪʫʞʥʽʩʪʴ 5ï10 ʩʤ, ʤʽʩʪʠʪʴ 0,1ï0,4 % ʛʫʤʫʩʫ. ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʧʽʜ ʥʠʤ ʟʘʣʷʛʘʻ 

ʧʝʨʝʭʽʜʥʠʡ ʜʦ ʤʘʪʝʨʠʥʩʴʢʦʾ ʧʦʨʦʜʠ ʛʦʨʠʟʦʥʪ, ʷʢʠʡ ʩʢʣʘʜʘʶʪʴ ʚʽʜʩʦʨʪʦʚʘʥʽ 

ʢʚʘʨʮʦʚʽ ʧʽʩʢʠ ʝʦʣʦʚʦʛʦ ʘʙʦ ʚʦʜʥʦ-ʣʴʦʜʦʚʠʢʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ [9, 15]. 

ʂʣʽʤʘʪ ɿʘʧʦʚʽʜʥʠʢʘ ʧʦʤʽʨʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʡ. ʉʝʨʝʜʥʴʦʨʽʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦʚʽʪʨʷ ʩʪʘʥʦʚʠʪʴ +6,8Áʉ, ʟ ʢʦʣʠʚʘʥʥʷʤʠ ʚʽʜ +4,7Áʉ ʜʦ +8,7Áʉ. ʅʘʡʙʽʣʴʰ 

ʭʦʣʦʜʥʠʤ ʤʽʩʷʮʝʤ ʨʦʢʫ ʻ ʩʽʯʝʥʴ ʟ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ -6,2Áʉ, ʘ 

ʥʘʡʙʽʣʴʰ ʪʝʧʣʠʤ ï ʣʠʧʝʥʴ ʟ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ +18,1Áʉ. ʇʦʯʘʪʦʢ 

ʚʝʩʥʠ ʧʨʠʧʘʜʘʻ ʥʘ ʙʝʨʝʟʝʥʴ, ʘ ʢʽʥʝʮʴ ʦʩʝʥʽ ï ʥʘ ʣʠʩʪʦʧʘʜ. ʉʝʨʝʜʥʷ ʙʘʛʘʪʦʨʽʯʥʘ 

ʩʫʤʘ ʦʧʘʜʽʚ ʩʪʘʥʦʚʠʪʴ 648 ʤʤ ʟ ʢʦʣʠʚʘʥʥʷʤʠ ʧʦ ʨʦʢʘʭ ʚʽʜ 368 ʜʦ 903 ʤʤ. 

ʅʘʡʙʽʣʴʰ ʧʦʩʫʰʣʠʚʠʤʠ ʤʽʩʷʮʷʤʠ ʨʦʢʫ ʻ ʣʶʪʠʡ ʪʘ ʙʝʨʝʟʝʥʴ ʟ ʩʫʤʦʶ ʦʧʘʜʽʚ         

35 ʤʤ ʥʘ ʤʽʩʷʮʴ, ʘ ʥʘʡʙʽʣʴʰ ʚʦʣʦʛʠʤʠ ï ʯʝʨʚʝʥʴ ʽ ʣʠʧʝʥʴ ʟ 81 ʤʤ ʪʘ 97 ʤʤ ʦʧʘʜʽʚ 

ʥʘ ʤʽʩʷʮʴ ʚʽʜʧʦʚʽʜʥʦ. ɺʟʘʛʘʣʽ 67,9 % ʚʩʽʭ ʦʧʘʜʽʚ ʚʠʧʘʜʘʻ ʟʘ ʪʝʧʣʠʡ ʧʝʨʽʦʜ ʨʦʢʫ ï  

440 ʤʤ, ʫ ʭʦʣʦʜʥʠʡ ï 208 ʤʤ ʦʧʘʜʽʚ (32,1 %) [1, 9, 13, 15]. 

ʉʝʨʝʜ ʣʽʩʦʚʠʭ ʮʝʥʦʟʽʚ ʫ ʣʽʩʘʭ ʇʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ çɼʨʝʚʣʷʥʩʴʢʠʡè 

ʥʘʡʙʽʣʴʰʽ ʧʣʦʱʽ ʟʘʡʤʘʶʪʴ ʩʦʩʥʦʚʽ ʣʽʩʠ ʟʝʣʝʥʦʤʦʭʦʚʽ, ʱʦ ʻ ʪʠʧʦʚʠʤʠ ʜʣʷ ʚʩʽʻʾ 

ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ. ɿʨʦʩʪʘʶʪʴ ʚʦʥʠ ʥʘ ʨʽʚʥʠʭ ʜʽʣʷʥʢʘʭ ʟ ˇʨʫʥʪʘʤʠ 

ʨʽʟʥʦʾ ʪʨʦʬʥʦʩʪʽ, ʟʘʣʝʞʥʦ ʚʽʜ ˇʨʫʥʪʦʪʚʦʨʥʦʾ ʧʦʨʦʜʠ, ʪʘ ʥʘ ʩʝʨʝʜʥʽʭ ʯʘʩʪʠʥʘʭ 

ʧʽʱʘʥʠʭ ʜʶʥ [9, 13, 15]. 

ɿʘ ʯʘʩ ʽʩʥʫʚʘʥʥʷ ɿʘʧʦʚʽʜʥʠʢʘ ʡʦʛʦ ʬʣʦʨʫ, ʬʘʫʥʫ, ʣʘʥʜʰʘʬʪʠ ʪʘ ʽʥʰʽ ʘʩʧʝʢʪʠ 

ʜʦʩʣʽʜʞʫʚʘʣʦ ʙʘʛʘʪʦ ʚʯʝʥʠʭ [9, 12, 13, 18].   

ʄʝʪʦʶ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʣʽʩʽʚʥʠʯʦ-ʪʘʢʩʘʮʽʡʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʣʽʩʦʚʠʭ ʙʽʦʮʝʥʦʟʽʚ ɿʘʧʦʚʽʜʥʠʢʘ, ʾʭ ʩʘʥʽʪʘʨʥʦʛʦ ʩʪʘʥʫ ʪʘ ʧʝʨʩʧʝʢʪʠʚ 
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ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ.  

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ɻʝʦʣʦʛʽʯʥʘ ʩʪʨʫʢʪʫʨʘ ʪʝʨʠʪʦʨʽʾ 

ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ çɼʨʝʚʣʷʥʩʴʢʠʡè ʟʫʤʦʚʠʣʘ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʜʦʚʦʣʽ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʣʘʥʜʰʘʬʪʽʚ ʽ ʣʘʥʜʰʘʬʪʥʠʭ ʬʘʮʽʡ ï ʚʽʜ ʚʠʭʦʜʽʚ ʥʘ ʜʝʥʥʫ ʧʦʚʝʨʭʥʶ 

ʝʣʝʤʝʥʪʽʚ ʋʢʨʘʾʥʩʴʢʦʛʦ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʱʠʪʘ ʪʘ ʝʦʣʦʚʠʭ ʬʦʨʤ ʨʝʣʴʻʬʫ ʟ ʨʽʟʥʠʤʠ 

ʧʽʱʘʥʠʤʠ ʧʽʜʚʠʱʝʥʥʷʤʠ, ʥʘ ʷʢʠʭ ʩʬʦʨʤʫʚʘʣʠʩʷ ʩʫʭʽ ʙʦʨʠ, ʜʦ ʟʘʙʦʣʦʯʝʥʠʭ 

ʜʽʣʷʥʦʢ ʟʘʧʣʘʚ ʨʽʯʢʠ ʋʞ ʪʘ ʾʾ ʧʨʠʪʦʢ  ̔ʧʣʘʢʦʨʥʠʭ ʜʽʣʷʥʦʢ ʟ ʚʽʜʥʦʩʥʦ ʙʘʛʘʪʠʤʠ 

ˇʨʫʥʪʘʤʠ, ʜʝ ʩʬʦʨʤʫʚʘʣʠʩʷ ʛʨʘʙʦʚʦ-ʜʫʙʦʚʦ-ʩʦʩʥʦʚʽ ʩʫʛʨʫʜʠ. 

ʆʙôʻʢʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʣʽʩʦʚʽ ʣʘʥʜʰʘʬʪʠ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʥʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʭ ʥʘ ʪʝʨʠʪʦʨʽʾ ɾʠʪʦʤʠʨʩʴʢʦʛʦ ʇʦʣʽʩʩʷ. ɺʦʥʠ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʧʨʠʨʦʜʥʽ 

ʽ ʰʪʫʯʥʽ ʧʨʠʩʪʠʛʘʶʯʽ, ʩʪʠʛʣʽ ʪʘ ʧʝʨʝʩʪʠʛʣʽ ʜʝʨʝʚʦʩʪʘʥʠ ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʩʦʩʥʠ 

ʟʚʠʯʘʡʥʦʾ, ʱʦ ʟʨʦʩʪʘʶʪʴ ʥʘ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʠʭ ʩʫʧʽʱʘʥʠʭ ˇʨʫʥʪʘʭ ʫ ʪʠʧʘʭ 

ʣʽʩʫ: ʩʚʽʞʠʡ ʙʽʨ (ʙʽʨ-ʟʝʣʝʥʦʤʦʰʥʠʢ, ɸ2ʉ), ʩʚʽʞʠʡ ʩʫʙʽʨ (ʩʫʙʽʨ-ʟʝʣʝʥʦʤʦʰʥʠʢ, 

ɺ2ɼʉ), ʚʦʣʦʛʠʡ ʩʫʙʽʨ (ʩʫʙʽʨ-ʟʝʣʝʥʦʤʦʰʥʠʢ, ɺ3ɼʉ) ʪʘ ʩʚʽʞʘ ʩʫʜʽʙʨʦʚʘ (ʉ2ɻɼʉ) ʽ 

ʪʝʨʠʪʦʨʽʘʣʴʥʦ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʈʦʟʩʦʭʽʚʩʴʢʦʛʦ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʇɿ çɼʨʝʚʣʷʥʩʴʢʠʡè [15]. 

ɼʦʩʣʽʜʥʽ ʜʽʣʷʥʢʠ ʧʽʜʙʠʨʘʣʠʩʴ ʥʘ ʦʩʥʦʚʽ ʪʘʢʩʘʮʽʡʥʦʛʦ ʦʧʠʩʫ ʥʘʩʘʜʞʝʥʴ 

ʈʦʟʩʦʭʽʚʩʴʢʦʛʦ ʇʅɼɺ. ɼʽʣʷʥʢʠ ʧʽʜʙʠʨʘʣʠʩʴ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʢʦʞʥʘ ʟ ʧʨʦʙʥʠʭ 

ʧʣʦʱ ʚʽʜʨʽʟʥʷʣʘʩʴ ʚʽʜ ʽʥʰʠʭ ʭʦʯʘ ʙ ʟʘ ʦʜʥʽʻʶ ʦʟʥʘʢʦʶ (ʚʽʢʦʤ, ʩʢʣʘʜʦʤ 

ʥʘʩʘʜʞʝʥʥʷ, ʪʠʧʦʤ ʣʽʩʫ, ʧʦʭʦʜʞʝʥʥʷʤ ʪʦʱʦ).  

ʇʦʪʽʤ ʧʽʜʽʙʨʘʥʽ ʜʽʣʷʥʢʠ ʦʮʽʥʶʚʘʣʠʩʴ ʚ ʥʘʪʫʨʽ ʟ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʾʭ 

ʧʨʠʜʘʪʥʦʩʪʽ ʜʦ ʚʠʚʯʝʥʥʷ ʽ ʥʘ ʥʠʭ ʚʠʢʦʥʫʚʘʣʠʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʜʝʨʝʚʥʠʭ ʷʨʫʩʽʚ 

ʤʝʪʦʜʦʤ ʟʘʢʣʘʜʘʥʥʷ ʧʨʦʙʥʠʭ ʧʣʦʱ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʚʠʤʦʛ ʽ ʥʦʨʤʘʪʠʚʽʚ ʣʽʩʦʚʦʾ 

ʪʘʢʩʘʮʽʾ [5, 10]. ʈʦʟʤʽʨ ʧʨʦʙʥʦʾ ʧʣʦʱʽ ʙʨʘʚʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ, ʱʦʙ ʟʘʜʽʷʥʘ 

ʢʽʣʴʢʽʩʪʴ ʜʝʨʝʚ ʟʘʙʝʟʧʝʯʫʚʘʣʘ 5% ʪʦʯʥʽʩʪʴ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʜʝʥʜʨʦʤʝʪʨʠʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ. ʇʝʨʝʣʽʢ ʜʝʨʝʚ, ʟʘʣʝʞʥʦ ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ ʜʽʘʤʝʪʨʘ ʜʝʨʝʚʦʩʪʘʥʫ, 

ʟʜʽʡʩʥʶʚʘʚʩʷ ʟʘ ʜʚʦʭ- ʯʠ ʯʦʪʠʨʴʦʭ-ʩʘʥʪʠʤʝʪʨʦʚʠʤʠ ʩʪʫʧʝʥʷʤʠ ʪʦʚʱʠʥʠ. 

ʉʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ʜʝʨʝʚʦʩʪʘʥʫ ʚʠʟʥʘʯʘʚʩʷ ʷʢ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʠʡ ʚʽʜ ʩʫʤʠ 

ʧʣʦʱ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽʟʫ ʜʝʨʝʚ ʥʘ ʧʨʦʙʽ, ʘ ʩʝʨʝʜʥʷ ʚʠʩʦʪʘ ï ʟʘ ʢʨʠʚʦʶ ʚʠʩʦʪ, 

ʧʦʙʫʜʦʚʘʥʦʶ ʥʘ ʦʩʥʦʚʽ ʚʠʤʽʨʶʚʘʥʥʷ ʜʽʘʤʝʪʨʽʚ ʽ ʚʠʩʦʪ 20-ʪʠ ʤʦʜʝʣʴʥʠʭ ʜʝʨʝʚ.  

ɿʘʧʘʩ ʩʪʦʚʙʫʨʦʚʦʾ ʜʝʨʝʚʠʥʠ ʥʘ 1 ʛʘ ʚʠʟʥʘʯʘʣʠ ʟʘ ʩʫʤʦʶ ʧʣʦʱ ʧʦʧʝʨʝʯʥʦʛʦ 

ʧʝʨʝʨʽʟʫ, ʩʝʨʝʜʥʴʦʶ ʚʠʩʦʪʦʶ ʜʝʨʝʚʦʩʪʘʥʫ ʪʘ ʚʠʜʦʚʠʤ ʯʠʩʣʦʤ. 

ɺʠʜʦʚʽ ʯʠʩʣʘ ʜʝʨʝʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʜʝʨʝʚʥʠʭ ʚʠʜʽʚ ʦʪʨʠʤʫʚʘʣʠ ʟ ʪʘʙʣʠʮʴ 

çʅʦʨʤʘʪʠʚʥʦ-ʜʦʚʽʜʢʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʪʘʢʩʘʮʽʾ ʣʽʩʽʚ ʋʢʨʘʾʥʠ ʽ ʄʦʣʜʘʚʽʾè [10], 

ʚʭʦʜʦʤ ʜʦ ʷʢʠʭ ʩʣʫʛʫʶʪʴ ʩeʨeʜʥiʡ ʜiʘʤeʪʨ ʽ ʩeʨeʜʥʷ ʚʠʩʦʪa ʜeʨeʚoʩʪʘʥʫ.  

ɹʦʥʽʪʝʪ ʥʘʩʘʜʞʝʥʴ ʚʠʟʥʘʯʘʣʠ ʟʘ ʙʦʥʽʪʝʪʥʦʶ ʰʢʘʣʦʶ, ʨʦʟʨʦʙʣʝʥʦʶ ʜʣʷ 

ʥʘʩʽʥʥʻʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʥʘ ʦʩʥʦʚʽ ʰʢʘʣʠ ʄ. ʄ. ʆʨʣʦʚʘ [10].  

ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʘʜʽʘʣʴʥʦʛʦ ʧʨʠʨʦʩʪʫ ʽ ʯʘʩʪʢʠ ʧʽʟʥʴʦʾ ʪʘ ʨʘʥʥʴʦʾ ʜʝʨʝʚʠʥʠ 

ʚʽʜʙʠʨʘʣʠ ʢʝʨʥʠ ʧʨʠʨʦʩʪʦʚʠʤ ʩʚʝʨʜʣʦʤ ʟ 20 ʜʝʨʝʚ ʧʦ 2 ʢʝʨʥʠ ʥʘ ʦʜʥʝ ʜʝʨʝʚʦ.        
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ʋ ʢʘʤʝʨʘʣʴʥʠʭ ʫʤʦʚʘʭ ʨʽʯʥʽ ʢʽʣʴʮʷ ʩʦʩʥʠ ʚʠʤʽʨʶʚʘʣʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʧʪʠʯʥʦ-

ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ LINTAB 5 ʟ ʪʦʯʥʽʩʪʶ ʜʦ 0,01 ʤʤ. ɿʥʘʶʯʠ ʢʘʣʝʥʜʘʨʥʫ 

ʜʘʪʫ ʬʦʨʤʫʚʘʥʥʷ ʧʝʨʠʬʝʨʽʡʥʦʛʦ ʢʽʣʴʮʷ, ʟʚʦʨʦʪʥʠʤ ʧʝʨʝʨʘʭʫʥʢʦʤ ʦʪʨʠʤʫʚʘʣʠ 

ʨʦʢʠ ʬʦʨʤʫʚʘʥʥʷ ʮʝʥʪʨʘʣʴʥʦʛʦ ʢʽʣʴʮʷ ʙʽʣʴʰʦʩʪʽ ʚʽʜʽʙʨʘʥʠʭ ʢʝʨʥʽʚ. ʂʝʨʥʠ ʙʫʣʠ 

ʧʝʨʝʭʨʝʩʥʦ ʟʜʘʪʦʚʘʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʛʨʘʤ TSAP 3.0 [14] ʪʘ COFECHA [22]. 

ʈʽʩʪ, ʨʦʟʚʠʪʦʢ ʽ ʧʦʰʠʨʝʥʥʷ ʪʨʘʚô̫ ʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʥʘ ʧʨʦʙʥʠʭ ʧʣʦʱʘʭ 

ʚʠʟʥʘʯʘʣʠʩʴ ʟʘ ʤʝʪʦʜʠʢʦʶ ɺ. ɺ. ʆʛʽʻʚʩʴʢʦʛʦ [5]. ɿʘ ʩʪʘʥʜʘʨʪʥʠʤʠ ʤʝʪʦʜʠʢʘʤʠ 

ʟʘʢʣʘʜʘʣʠ ʛʝʦʙʦʪʘʥʽʯʥʽ ʦʙʣʽʢʦʚʽ ʜʽʣʷʥʢʠ, ʜʦʩʣʽʜʞʫʚʘʣʠ ʛʦʣʦʚʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ 

ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ, ʚʠʜʦʚʠʡ (ʬʣʦʨʠʩʪʠʯʥʠʡ) ʩʢʣʘʜ ʬʽʪʦʮʝʥʦʟʽʚ, ˇʨʫʥʪʠ, 

ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʬʽʪʦʮʝʥʦʟʽʚ [4, 7, 16]. ɺʠʟʥʘʯʝʥʥʷ ʩʫʜʠʥʥʠʭ ʨʦʩʣʠʥ 

ʧʨʦʚʦʜʠʣʠ ʟʘ ɺʠʟʥʘʯʥʠʢʦʤ ʚʠʱʠʭ ʨʦʩʣʠʥ ʋʢʨʘʾʥʠ [11], ʘ ʤʦʭʽʚ ï ʟʘ 

ɹʘʯʫʨʠʥʦʶ ɸ. ʌ. ʪʘ ʇʘʨʪʠʢʦʶ ʃ. ʗ. [3]. 

ɺʠʟʥʘʯʘʣʠ ʪʘʢʦʞ ʨʽʜʢʽʩʥʽʩʪʴ/ʪʠʧʦʚʽʩʪʴ ʮʝʥʦʟʫ, ʡʦʛʦ ʚʢʣʶʯʝʥʥʷ ʜʦ çɿʝʣʝʥʦʾ 

ʢʥʠʛʠ ʋʢʨʘʾʥʠè [7], ɹʝʨʥʩʴʢʦʾ ʢʦʥʚʝʥʮʽʾ ʪʘ ʽʥʰʠʭ ʦʭʦʨʦʥʥʠʭ ʩʧʠʩʢʽʚ [8, 19, 21], 

ʩʪʫʧʽʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʧʦʨʫʰʝʥʦʩʪʽ, ʩʪʘʥ ʟʙʝʨʝʞʝʥʦʩʪʽ. 

ɺʠʟʥʘʯʝʥʥʷ ʬʽʟʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ˇʨʫʥʪʽʚ ʧʨʦʚʦʜʠʣʦʩʷ ʚ ʧʦʣʴʦʚʠʭ 

ʫʤʦʚʘʭ. ʅʘ ʥʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʠʭ ʜʽʣʷʥʢʘʭ ʧʨʦʙʥʠʭ ʧʣʦʱ ʚʠʢʦʧʫʚʘʣʠ ʽ 

ʦʧʠʩʫʚʘʣʠ ˇʨʫʥʪʦʚʽ ʨʦʟʨʽʟʠ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʧôʷʪʠ ʣʽʩʦʚʠʭ ʮʝʥʦʟʘʭ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʨʝʛʽʦʥʫ ʜʦʩʣʽʜʞʝʥʴ, ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ ʾʭ ʣʽʩʽʚʥʠʯʦ-ʪʘʢʩʘʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ (ʪʘʙʣ. 1) ʽ ʦʮʽʥʝʥʦ 

ʬʣʦʨʠʩʪʠʯʥʽ, ʮʝʥʦʪʠʯʥʽ ʪʘ ʝʢʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ. 

ʊʘʙʣʠʮʷ 1 

ʃʽʩʽʚʥʠʯʦ-ʪʘʢʩʘʮʽʡʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʣʽʩʦʩʪʘʥʽʚ 

ʈʦʟʩʦʭʽʚʩʴʢʦʛʦ ʇʅɼɺ 

ˉ 

ʇʇ 
ʂʚ. ɺʠʜʽʣ ʉʢʣʘʜ 

ʥʘʩʘʜʞʝʥʴ 

ɺʽʢ, 

ʨʦʢʽʚ 

ʂʽʣʴʢ. 

ʜʝʨʝʚ, 

ʰʪ./ʛʘ 

ʅ, 

ʤ 

D, 

ʩʤ 
ɹʦʥʽʪʝʪ 

ʊ 

ʃ 

ʋ 

ʇʦʚ- 

ʥʦʪʘ 

ɿʘʧʘʩ, 

ʤ3/ʛʘ 

ɿʤʽʥʘ 

ʟʘʧʘʩʫ, 

ʤ3/ʛʘ/ʨʽʢ 

1 25 5 10ʉʟ 62 960 18,5 21,2 2 ɺ2 0,83 300 4,84 

2 39 4 10ʉʟ 60 1200 15,1 16,4 3 ɸ2 0,71 192 3,20 

3 
75 

 
1 

4ʉʟ 

88 

138 25,9 32,0 1 

 

 

ʉ2 

0,24 129 1,47 

5ɹʧ 150 25,4 35,9 1 0,47 145 1,65 

1ɼʟ 58 24,3 27,7 2 0,13 41 0,46 

+ʆʩ 8 22,9 30,1 2 0,01 6 0,07 

ʈʘʟʦʤ 354    0,85 321 3,65 

4 58 4 

10ʉʟ 

123 

392 26,0 36,9 2 
 

ɺ2 

1,01 486 3,95 

+ɹʧ 4 21,5 24,0 2 0,01 2 0,02 

ʈʘʟʦʤ 396    1,02 488 3,97 

5 39 14 10ʉʟ 75 813 21,0 25,8 2 ɺ3 1,02 544 7,25 

 

ʇʨʦʙʥʘ ʧʣʦʱʘ ˉ 1 ʟʘʢʣʘʜʝʥʘ ʚ ʢʚʘʨʪʘʣʽ 25, ʚʠʜʽʣ 5 ʈʦʟʩʦʭʽʚʩʴʢʦʛʦ ʇʅɼɺ. 

ʇʣʦʱʘ ʧʨʦʙʠ ï 0,25 ʛʘ. ʈʝʣʴʻʬ ʜʽʣʷʥʢʠ ʨʽʚʥʠʥʥʠʡ. ˆʨʫʥʪ ï ʜʝʨʥʦʚʦ-

ʩʝʨʝʜʥʴʦʧʽʜʟʦʣʠʩʪʠʡ, ʩʫʧʽʱʘʥʠʡ ʥʘ ʚʦʜʥʦ-ʣʴʦʜʦʚʠʢʦʚʠʭ ʧʽʱʘʥʠʭ ʚʽʜʢʣʘʜʘʭ. ʊʠʧ 
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ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ï ʩʚʽʞʠʡ ʜʫʙʦʚʦ-ʩʦʩʥʦʚʠʡ ʩʫʙʽʨ (ʩʫʙʽʨ-ʟʝʣʝʥʦʤʦʰʥʠʢ).          

ɺ ʞʠʚʦʤʫ ʥʘʜˇʨʫʥʪʦʚʦʤʫ ʧʦʢʨʠʚʽ ʧʨʝʜʩʪʘʚʣʝʥʽ: ʟʝʣʝʥʠʡ ʤʦʭ (Pleurozium 

schreberi (Willd. ex Brid.) Mitt.), ʜʠʢʨʘʥ ʙʘʛʘʪʦʥʽʞʢʦʚʠʡ (Dicranum polysetum 

Sw.) ʪʘ ʙʨʫʩʥʠʮʷ (Vaccinium vitis-idaea L.); ʧʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ ï 100%. ɿʨʽʜʢʘ 

ʪʨʘʧʣʷʶʪʴʩʷ ʪʘʢʦʞ ʬʽʘʣʢʘ ʪʨʠʢʦʣʽʨʥʘ (Viola tricolor L.), ʯʝʙʨʝʮʴ ʧʦʚʟʫʯʠʡ 

(Thymus serpyllum L.) (ʨʠʩ. 1). 

 
ʈʠʩ. 1. ʇʇ ˉ 1. ʐʪʫʯʥʝ 62-ʨʽʯʥʝ ʩʦʩʥʦʚʝ ʥʘʩʘʜʞʝʥʥʷ, ɺ2 

(ʢʚ. 25, ʚʠʜ. 5 ʈʦʟʩʦʭʽʚʩʴʢʦʛʦ ʇʅɼɺ ʇɿ çɼʨʝʚʣʷʥʩʴʢʠʡè) 
 

ʃʽʩʦʚʘ ʧʽʜʩʪʠʣʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝʨʦʟʢʣʘʜʝʥʠʤ ʦʧʘʜʦʤ ʭʚʦʾ, ʰʠʰʦʢ ʪʘ 

ʜʨʽʙʥʠʭ ʛʽʣʦʢ ʩʦʩʥʠ ʽ ʯʘʩʪʢʦʚʦ ï ʣʠʩʪʷʤ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ (Quercus robur L.). 

ʇʽʜʨʽʩʪ ʨʽʜʢʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʫʙʦʤ ʟʚʠʯʘʡʥʠʤ ʫ ʢʽʣʴʢʦʩʪʽ 32 ʰʪ./ʛʘ ʩʝʨʝʜʥʴʦʶ 

ʚʠʩʦʪʦʶ 5,2 ʤ. ʇʽʜʨʽʩʪ ʽ ʩʘʤʦʩʽʚ ʩʦʩʥʠ ʪʘ ʽʥʰʠʭ ʜʝʨʝʚ ʽ ʯʘʛʘʨʥʠʢʽʚ ʚʽʜʩʫʪʥʽ. 

ʅʘʩʘʜʞʝʥʥʷ ʦʜʥʦʷʨʫʩʥʝ ʰʪʫʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʩʢʣʘʜ 10ʉʟ  

ʅʘ ʯʘʩ ʦʙʩʪʝʞʝʥʥʷ, ʫ 62-ʨʽʯʥʦʤʫ ʚʽʮʽ, ʥʘ ʚʠʜʽʣʽ ʟʨʦʩʪʘʣʦ 960 ʜʝʨʝʚ ʩʦʩʥʠ ʥʘ 

1 ʛʘ, ʩʝʨʝʜʥʷ ʚʠʩʦʪʘ ʣʽʩʦʩʪʘʥʫ ï 18,5 ʤ, ʩʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ï 21,2 ʩʤ, ʧʦʚʥʦʪʘ ï 0,83, 

ʙʦʥʽʪʝʪ ï 2, ʟʘʧʘʩ ʩʪʦʚʙʫʨʦʚʦʾ ʜʝʨʝʚʠʥʠ ï 300 ʤ3 ʥʘ 1ʛʘ. 

ʋ ʥʘʩʘʜʞʝʥʽ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʩʪʘʨʠʡ ʩʫʭʦʩʪʽʡ ʫ ʢʽʣʴʢʦʩʪʽ 100 ʰʪ./ʛʘ, ʟʘʧʘʩʦʤ 

ʩʪʦʚʙʫʨʦʚʦʾ ʜʝʨʝʚʠʥʠ 9 ʤ3/ʛʘ, ʚʠʩʦʪʦʶ 13,5 ʤ, ʩʝʨʝʜʥʽʤ ʜʽʘʤʝʪʨʦʤ 12,8 ʩʤ. ʏʘʩʪʢʘ 



113 
 

ʩʫʭʦʩʪʦʶ ʫ ʟʘʛʘʣʴʥʦʤʫ ʟʘʧʘʩʽ ʜʝʨʝʚʠʥʠ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʥʘʩʘʜʞʝʥʥʷ ʩʪʘʥʦʚʠʪʴ 

2,9%, ʘ ʟʘ ʢʽʣʴʢʽʩʪʶ ʜʝʨʝʚ ï 9,4%, ʱʦ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʫ ʥʘʩʘʜʞʝʥʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʨʠʨʦʜʥʽʡ ʚʽʜʧʘʜ ʜʝʨʝʚ, ʷʢʽ ʚʽʜʩʪʘʣʠ ʫ ʨʦʩʪʽ ʪʘ ʚʩʦʭʣʠ ʙʝʟ ʚʧʣʠʚʫ ʧʘʪʦʛʝʥʥʠʭ 

ʯʠʥʥʠʢʽʚ. ɸʥʪʨʦʧʦʛʝʥʥʘ ʧʦʨʫʰʝʥʽʩʪʴ ʮʝʥʦʟʫ ʩʣʘʙʢʘ, ʟʙʝʨʝʞʝʥʽʩʪʴ ʚʠʩʦʢʘ. 

ʇʨʦʙʥʘ ʧʣʦʱʘ ˉ 2 ʟʘʢʣʘʜʝʥʘ ʚ ʢʚʘʨʪʘʣʽ 39, ʚʠʜʽʣ 4 ʈʦʟʩʦʭʽʚʩʴʢʦʛʦ ʇʅɼɺ 

(ʨʠʩ. 2).  

 
ʈʠʩ. 2. ʇʇ ˉ 2. ʐʪʫʯʥʝ 60-ʨʽʯʥʝ ʩʦʩʥʦʚʝ ʥʘʩʘʜʞʝʥʥʷ, ɸ2 

(ʢʚ. 39, ʚʠʜ. 4 ʈʦʟʩʦʭʽʚʩʴʢʦʛʦ ʇʅɼɺ ʇɿ çɼʨʝʚʣʷʥʩʴʢʠʡè) 
 

ʇʣʦʱʘ ʧʨʦʙʠ ï 0,15 ʛʘ. ʈʝʣʴʻʬ ʜʽʣʷʥʢʠ ʨʽʚʥʠʥʥʠʡ. ˆʨʫʥʪ ï ʜʝʨʥʦʚʦ-

ʩʝʨʝʜʥʴʦʧʽʜʟʦʣʠʩʪʠʡ, ʩʫʧʽʱʘʥʠʡ ʥʘ ʚʦʜʥʦ-ʣʴʦʜʦʚʠʢʦʚʠʭ ʧʽʱʘʥʠʭ ʚʽʜʢʣʘʜʘʭ. ʊʠʧ 

ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ï ʩʚʽʞʠʡ ʩʦʩʥʦʚʠʡ ʙʽʨ (ʙʽʨ-ʟʝʣʝʥʦʤʦʰʥʠʢ). ɺ ʞʠʚʦʤʫ 

ʥʘʜˇʨʫʥʪʦʚʦʤʫ ʧʦʢʨʠʚʽ ʧʨʝʜʩʪʘʚʣʝʥʽ: ʟʝʣʝʥʠʡ ʤʦʭ (Pleurozium Schreberi Brid. 

Mitt.) ʜʠʢʨʘʥ ʙʘʛʘʪʦʥʽʞʢʦʚʠʡ (Dicranum polysetum Sw.) ʪʘ, ʦʣʝʥʷʯʠʡ 

ʤʦʭ (Cladonia rangiferina L.), ʧʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ ï 100%. ʊʘʢʦʞ ʟʨʽʜʢʘ 

ʪʨʘʧʣʷʶʪʴʩʷ ʢʦʩʪʨʠʮʷ ʦʚʝʯʘ (Festuca ovina L.), ʥʝʯʫʡʚʽʪʝʨ 

ʚʦʣʦʭʘʪʝʥʴʢʠʡ  (Hieracium pilosella L.). 
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ʃʽʩʦʚʘ ʧʽʜʩʪʠʣʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝʨʦʟʢʣʘʜʝʥʠʤ ʦʧʘʜʦʤ ʭʚʦʾ, ʰʠʰʦʢ ʪʘ ʜʨʽʙʥʠʭ 

ʛʽʣʦʢ ʩʦʩʥʠ. ʇʽʜʨʽʩʪ ʽ ʩʘʤʦʩʽʚ ʜʝʨʝʚ ʚʽʜʩʫʪʥʽ. 

ʅʘʩʘʜʞʝʥʥʷ ʦʜʥʦʷʨʫʩʥʝ ʰʪʫʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʩʢʣʘʜ 10ʉʟ.  

ʅʘ ʯʘʩ ʦʙʩʪʝʞʝʥʥʷ, ʫ 60-ʨʽʯʥʦʤʫ ʚʽʮʽ, ʥʘ ʜʽʣʷʥʮʽ ʟʨʦʩʪʘʣʦ 1200 ʜʝʨʝʚ ʩʦʩʥʠ 

ʥʘ 1 ʛʘ, ʩʝʨʝʜʥʷ ʚʠʩʦʪʘ ʣʽʩʦʩʪʘʥʫ ï 15,1 ʤ, ʩʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ï 16,4 ʩʤ, ʧʦʚʥʦʪʘ ï 

0,71, ʙʦʥʽʪʝʪ ï 3, ʟʘʧʘʩ ʩʪʦʚʙʫʨʦʚʦʾ ʜʝʨʝʚʠʥʠ ï 192 ʤ3 ʥʘ 1ʛʘ. 

ʋ ʥʘʩʘʜʞʝʥʽ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʩʪʘʨʠʡ ʩʫʭʦʩʪʽʡ ʫ ʢʽʣʴʢʦʩʪʽ 147 ʰʪ./ʛʘ, ʟʘʧʘʩʦʤ 

ʩʪʦʚʙʫʨʦʚʦʾ ʜʝʨʝʚʠʥʠ 18 ʤ3/ʛʘ, ʚʠʩʦʪʦʶ 14,5 ʤ, ʩʝʨʝʜʥʽʤ ʜʽʘʤʝʪʨʦʤ 14,5 ʩʤ.  

ʏʘʩʪʢʘ ʩʫʭʦʩʪʦʶ ʫ ʟʘʛʘʣʴʥʦʤʫ ʟʘʧʘʩʽ ʜʝʨʝʚʠʥʠ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʥʘʩʘʜʞʝʥʥʷ 

ʩʪʘʥʦʚʠʪʴ 8,6%. ʂʽʣʴʢʽʩʪʴ ʩʫʭʦʩʪʽʡʥʠʭ ʜʝʨʝʚ ʩʪʘʥʦʚʠʪʴ 10,9% ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʫʩʽʭ 

ʜʝʨʝʚ. ʈʦʟʪʘʰʫʚʘʥʥʷ ʩʫʭʦʩʪʽʡʥʠʭ ʜʝʨʝʚ ʪʘ ʚʩʦʭʣʠʭ ʜʝʨʝʚ, ʷʢʽ ʥʘ ʯʘʩ ʜʦʩʣʽʜʞʝʥʴ 

ʫʞʝ ʚʧʘʣʠ, ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʚ ʤʠʥʫʣʦʤʫ ʫ ʥʘʩʘʜʞʝʥʥʽ, ʧʦʨʷʜ ʟ ʧʨʠʨʦʜʥʽʤ 

ʚʽʜʧʘʜʦʤ, ʚʽʜʙʫʣʦʩʷ ʫʨʘʞʝʥʥʷ ʜʝʨʝʚ ʟʙʫʜʥʠʢʦʤ ʢʦʨʝʥʝʚʦʾ ʛʫʙʢʠ (Heterobasidion 

annosum (Fr.) Bref.) ʩʣʘʙʢʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ.  

ʅʘ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʩʦʩʥʦʚʠʡ ʜʝʨʝʚʦʩʪʘʥ ʤʘʻ ʟʜʦʨʦʚʠʡ ʚʠʛʣʷʜ ʽ, 

ʷʢ ʧʦʢʘʟʘʣʠ ʥʘʰʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʡʦʛʦ ʜʝʨʝʚʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʽʥʪʝʥʩʠʚʥʠʤ 

ʨʦʩʪʦʤ ʟʘ ʜʽʘʤʝʪʨʦʤ. ɸʥʪʨʦʧʦʛʝʥʥʘ ʧʦʨʫʰʝʥʽʩʪʴ ʮʝʥʦʟʫ ʩʣʘʙʢʘ, ʟʙʝʨʝʞʝʥʽʩʪʴ 

ʚʠʩʦʢʘ. 

ʇʨʦʙʥʘ ʧʣʦʱʘ ˉ 3 ʟʘʢʣʘʜʝʥʘ ʚ ʢʚʘʨʪʘʣʽ 75, ʚʠʜʽʣ 1 ʈʦʟʩʦʭʽʚʩʴʢʦʛʦ ʇʅɼɺ. 

ʇʣʦʱʘ ʧʨʦʙʠ ï 0,26 ʛʘ. ʈʝʣʴʻʬ ʜʽʣʷʥʢʠ ï ʟʣʝʛʢʘ ʛʦʨʙʠʩʪʠʡ. ˆʨʫʥʪ ï ʜʝʨʥʦʚʦ-

ʩʣʘʙʦʧʽʜʟʦʣʠʩʪʠʡ, ʩʫʧʽʱʘʥʠʡ ʥʘ ʚʦʜʥʦ-ʣʴʦʜʦʚʠʢʦʚʠʭ ʧʽʱʘʥʠʭ ʚʽʜʢʣʘʜʘʭ. ʊʠʧ 

ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ï ʩʚʽʞʠʡ ʛʨʘʙʦʚʦ-ʜʫʙʦʚʦ-ʩʦʩʥʦʚʠʡ ʩʢʣʘʜʥʠʡ ʩʫʛʨʫʜ 

(ʩʢʣʘʜʥʠʡ ʩʫʛʨʫʜ-ʟʝʣʝʥʦʤʦʰʥʠʢ). ɺ ʞʠʚʦʤʫ ʥʘʜˇʨʫʥʪʦʚʦʤʫ ʧʦʢʨʠʚʽ 

ʧʨʝʜʩʪʘʚʣʝʥʽ: ʦʨʣʷʢ ʟʚʠʯʘʡʥʠʡ (Pteridium aquilinum (L.) Kuhn), ʟʝʣʝʥʠʡ ʤʦʭ 

(Pleurozium Schreberi (Willd. ex Brid.) Mitt .), ʜʠʢʨʘʥ ʙʘʛʘʪʦʥʽʞʢʦʚʠʡ 

(Dicranum polysetum Sw.). ʇʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ ï 100%. ʂʨʽʤ ʮʴʦʛʦ, ʟʨʽʜʢʘ 

ʪʨʘʧʣʷʶʪʴʩʷ ʢʦʥʚʘʣʽʷ ʪʨʘʚʥʝӢʚʘ (Convallaria majalis L.), ʢʫʧʠʥʘ ʣʽʢʘʨʩʴʢʘ 

(Polygonatum odoratum (Mill.) Druce = P. officinale All.), ʧʽʜʤʘʨʝʥʥʠʢ ʟʘʧʘʰʥʠʡ 

(Galium odorata (L.). Scop.).  

ʃ̔ ʩʦʚʘ ʧʽʜʩʪʠʣʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝʨʦʟʢʣʘʜʝʥʠʤ ʦʧʘʜʦʤ ʭʚʦʾ, ʰʠʰʦʢ ʩʦʩʥʠ ʪʘ 

ʜʨʽʙʥʠʭ ʛʽʣʦʢ ʽ ʣʠʩʪʷ ʙʝʨʝʟʠ, ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ, ʦʩʠʢʠ. ʇʽʜʨʽʩʪ ʨʽʜʢʠʡ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʫʙʦʤ ʟʚʠʯʘʡʥʠʤ ʫ ʢʽʣʴʢʦʩʪʽ 55 ʰʪ./ʛʘ ʩʝʨʝʜʥʴʦʶ ʚʠʩʦʪʦʶ 5,6 ʤ. 

ʅʘʩʘʜʞʝʥʥʷ ʜʚʦʷʨʫʩʥʝ. ʇʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʉʢʣʘʜ ʧʝʨʰʦʛʦ ʷʨʫʩʫ 

4ʉʟ5ɹʧ1ɼʟ+ʆʩ. ʅʘ ʯʘʩ ʦʙʩʪʝʞʝʥʥʷ, ʫ 88-ʨʽʯʥʦʤʫ ʚʽʮʽ, ʥʘ 1 ʛʘ ʧʝʨʰʦʛʦ ʷʨʫʩʫ 

ʟʨʦʩʪʘʣʦ 138 ʜʝʨʝʚ ʩʦʩʥʠ ʩʝʨʝʜʥʴʦʶ ʚʠʩʦʪʦʶ 25,9 ʤ, ʩʝʨʝʜʥʽʤ ʜʽʘʤʝʪʨʦʤ 32,0 ʩʤ, 

ʧʦʚʥʦʪʦʶ 0,24, ʧʝʨʰʦʛʦ ʢʣʘʩʫ ʙʦʥʽʪʝʪʫ ʟ ʟʘʧʘʩʦʤ ʩʪʦʚʙʫʨʦʚʦʾ ʜʝʨʝʚʠʥʠ 129 ʤ3 

ʥʘ 1 ʛʘ.  
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ʈʠʩ. 3. ʇʇ ˉ 3. ʇʨʠʨʦʜʥʝ 88-ʨʽʯʥʝ ʥʘʩʘʜʞʝʥʥʷ, ʉ2. ʉʢʣʘʜ 4ʉʟ5ɹʧ1ɼʟ+ʆʩ. 

(ʢʚ. 75, ʚʠʜ. 1 ʈʦʟʩʦʭʽʚʩʴʢʦʛʦ ʇʅɼɺ ʇɿ çɼʨʝʚʣʷʥʩʴʢʠʡè) 
 

ʋ ʧʝʨʰʦʤʫ ʷʨʫʩʽ ʪʘʢʦʞ ʟʨʦʩʪʘʣʦ 150 ʜʝʨʝʚ ʙʝʨʝʟʠ ʧʦʚʠʩʣʦʾ (Betula pendula 

Roth.) ʩʝʨʝʜʥʴʦʶ ʚʠʩʦʪʦʶ 25,4 ʤ, ʩʝʨʝʜʥʽʤ ʜʽʘʤʝʪʨʦʤ 35,9 ʩʤ, ʧʦʚʥʦʪʦʶ 0,47, 

ʧʝʨʰʦʛʦ ʢʣʘʩʫ ʙʦʥʽʪʝʪʫ ʟ ʟʘʧʘʩʦʤ ʩʪʦʚʙʫʨʦʚʦʾ ʜʝʨʝʚʠʥʠ 145 ʤ3 ʥʘ 1ʛʘ. 

ʇʦʦʜʠʥʦʢʦ ʫ ʧʝʨʰʦʤʫ ʷʨʫʩʽ ʥʘʩʘʜʞʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʦʩʠʢʘ (Populus tremula L.) 

ʫ ʢʽʣʴʢʦʩʪʽ 8 ʜʝʨʝʚ ʥʘ 1 ʛʘ. ɰʾ ʪʘʢʩʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ: ʩʝʨʝʜʥʷ ʚʠʩʦʪʘ 22,9 ʤ, 

ʩʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ 30,1 ʩʤ, ʧʦʚʥʦʪʦʶ 0,01, ʙʦʥʽʪʝʪ ï 2, ʟʘʧʘʩ ʩʪʦʚʙʫʨʦʚʦʾ ʜʝʨʝʚʠʥʠ 

ï 6 ʤ3 ʥʘ 1 ʛʘ.  

ɼʫʙ ʟʚʠʯʘʡʥʠʡ ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʥʘʩʘʜʞʝʥʥʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚ ʦʙʦʭ ʷʨʫʩʘʭ. 

ʋ ʧʝʨʰʦʤʫ ʷʨʫʩʽ ʟʨʦʩʪʘʣʦ 58 ʜʝʨʝʚ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ ʥʘ 1 ʛʘ ʩʝʨʝʜʥʴʦʶ ʚʠʩʦʪʦʶ 

24,3 ʤ, ʩʝʨʝʜʥʽʤ ʜʽʘʤʝʪʨʦʤ 27,7 ʩʤ, ʧʦʚʥʦʪʦʶ 0,13, ʜʨʫʛʦʛʦ ʢʣʘʩʫ ʙʦʥʽʪʝʪʫ ʟ 

ʟʘʧʘʩʦʤ ʩʪʦʚʙʫʨʦʚʦʾ ʜʝʨʝʚʠʥʠ 41 ʤ3 ʥʘ 1 ʛʘ.  

ɼʨʫʛʠʡ ʷʨʫʩ ʫʪʚʦʨʝʥʠʡ 104-ʤʘ ʜʝʨʝʚʘʤʠ ʜʫʙʘ ʥʘ 1 ʛʘ ʩʝʨʝʜʥʴʦʶ ʚʠʩʦʪʦʶ 

13,4 ʤ, ʩʝʨʝʜʥʽʤ ʜʽʘʤʝʪʨʦʤ 14,5 ʩʤ, ʧʦʚʥʦʪʦʶ 0,08, ʪʨʝʪʴʦʛʦ ʢʣʘʩʫ ʙʦʥʽʪʝʪʫ ʟ 

ʟʘʧʘʩʦʤ ʩʪʦʚʙʫʨʦʚʦʾ ʜʝʨʝʚʠʥʠ 13 ʤ3 ʥʘ 1 ʛʘ. ʇʽʜʣʽʩʦʢ ʨʽʜʢʠʡ ʟ ʛʦʨʦʙʠʥʠ ʟʚʠʯʘʡʥʦʾ  

(Sorbus aucuparia L.). 

ɻʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ï 2,5 ʤ. 

ɸʥʪʨʦʧʦʛʝʥʥʘ ʧʦʨʫʰʝʥʽʩʪʴ ʮʝʥʦʟʫ ʩʣʘʙʢʘ, ʟʙʝʨʝʞʝʥʽʩʪʴ ʚʠʩʦʢʘ. 



116 
 

ʇʨʦʙʥʘ ʧʣʦʱʘ ˉ 4 ʟʘʢʣʘʜʝʥʘ ʚ ʢʚʘʨʪʘʣʽ 58, ʚʠʜ. 4 ʈʦʟʩʦʭʽʚʩʴʢʦʛʦ ʇʅɼɺ 

ʇʣʦʱʘ ʧʨʦʙʥʦʾ ʧʣʦʱʽ 0,25 ʛʘ. ʈʝʣʴʻʬ ʜʽʣʷʥʢʠ ʧʽʜʚʠʱʝʥʠʡ, ʟʣʝʛʢʘ ʭʚʠʣʷʩʪʠʡ. ʊʠʧ 

ˇʨʫʥʪʫ ï ʜʝʨʥʦʚʠʡ ʩʣʘʙʦʧʽʜʟʦʣʠʩʪʠʡ, ʩʫʧʽʱʘʥʠʡ.  

ʊʠʧ ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚ ï ʩʚʽʞʠʡ ʜʫʙʦʚʦ-ʩʦʩʥʦʚʠʡ ʩʫʙʽʨ. ɺ ʞʠʚʦʤʫ 

ʥʘʜˇʨʫʥʪʦʚʦʤʫ ʧʦʢʨʠʚʽ ʧʨʝʜʩʪʘʚʣʝʥʽ: ʦʨʣʷʢ ʟʚʠʯʘʡʥʠʡ (Pteridium aquilinum (L.) 

Kuhn), ʟʝʣʝʥʠʡ ʤʦʭ (Pleurozium Schreberi (Willd. ex Brid.) Mitt .), ʜʠʢʨʘʥ 

ʙʘʛʘʪʦʥʽʞʢʦʚʠʡ (Dicranum polysetum Sw.). ʇʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ ï 100%. ʂʨʽʤ 

ʮʴʦʛʦ, ʟʨʽʜʢʘ ʪʨʘʧʣʷʶʪʴʩʷ ʢʦʥʚʘʣʽʷ ʪʨʘʚʥʝӢʚʘ (Convallaria majalis L.), ʩʫʥʠʮʽ 

ʣʽʩʦʚʽ (Fragaria vesca L.), ʦʞʠʥʘ ʩʠʟʘ (Rubus caesius L.) (ʨʠʩ. 4).  

 
ʈʠʩ. 4. ʇʇ ˉ 4. ʇʨʠʨʦʜʥʝ 123-ʨʽʯʥʝ ʩʦʩʥʦʚʝ ʥʘʩʘʜʞʝʥʥʷ, ɺ2 

(ʢʚ. 58, ʚʠʜ. 4 ʈʦʟʩʦʭʽʚʩʴʢʦʛʦ ʇʅɼɺ ʇɿ çɼʨʝʚʣʷʥʩʴʢʠʡè 
 

ʃʽʩʦʚʘ ʧʽʜʩʪʠʣʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝʨʦʟʢʣʘʜʝʥʠʤ ʦʧʘʜʦʤ ʭʚʦʾ, ʰʠʰʦʢ ʩʦʩʥʠ ʪʘ 

ʜʨʽʙʥʠʭ ʛʽʣʦʢ ʽ ʣʠʩʪʷ ʙʝʨʝʟʠ ʪʘ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ. ʇʽʜʨʽʩʪ ʨʽʜʢʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʜʫʙʦʤ ʟʚʠʯʘʡʥʠʤ ʫ ʢʽʣʴʢʦʩʪʽ 55 ʰʪ./ʛʘ ʩʝʨʝʜʥʴʦʶ ʚʠʩʦʪʦʶ 5,6 ʤ. 

ʅʘʩʘʜʞʝʥʥʷ ʜʚʦʷʨʫʩʥʝ. ʇʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ. ʅʘ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ 

ʜʦʩʣʽʜʞʝʥʴ ʫ ʚʽʮʽ 123 ʨʦʢʠ ʫ ʧʝʨʰʦʤʫ ʷʨʫʩʽ ʥʘ 1 ʛʘ ʟʨʦʩʪʘʣʦ 392 ʜʝʨʝʚʘ ʩʦʩʥʠ 

ʟʚʠʯʘʡʥʦʾ ʟ ʩʝʨʝʜʥʽʤ ʜʽʘʤʝʪʨʦʤ 36,9 ʩʤ ʪʘ ʩʝʨʝʜʥʴʦʶ ʚʠʩʦʪʦʶ 26,0 ʤ ʟ ʟʘʧʘʩʦʤ 

ʩʪʦʚʙʫʨʦʚʦʾ ʜʝʨʝʚʠʥʠ 486 ʤ3 ʥʘ 1 ʛʘ. ʇʦʚʥʦʪʘ 1,01, ʙʦʥʽʪʝʪ 2. ʊʘʢʦʞ ʧʦʦʜʠʥʦʢʦ 
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ʫ ʧʝʨʰʦʤʫ ʷʨʫʩʽ ʟʨʦʩʪʘʣʘ ʙʝʨʝʟʘ ʧʦʚʠʩʣʘ ʫ ʢʽʣʴʢʦʩʪʽ 4 ʰʪ. ʥʘ 1 ʛʘ ʚʠʩʦʪʦʶ 21,5 ʤ, 

ʩʝʨʝʜʥʽʤ ʜʽʘʤʝʪʨʦʤ 24,0 ʩʤ, ʟʘʧʘʩ ʩʪʦʚʙʫʨʦʚʦʾ ʜʝʨʝʚʠʥʠ 2 ʤ3 ʥʘ 1 ʛʘ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʟʘʧʘʩ ʜʝʨʝʚʠʥʠ ʧʝʨʰʦʛʦ ʷʨʫʩʫ ʥʘʩʘʜʞʝʥʥʷ ʩʪʘʥʦʚʠʚ 488 ʤ3 ʥʘ 

1 ʛʘ, ʘ ʩʢʣʘʜ ʧʝʨʰʦʛʦ ʷʨʫʩʫ 10ʉʟ+ɹʧ. 

ɼʫʙ ʟʚʠʯʘʡʥʠʡ ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʥʘʩʘʜʞʝʥʥʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʜʨʫʛʦʤʫ 

ʷʨʫʩʽ, ʷʢʠʡ ʚʢʣʶʯʘʚ 104-ʤʘ ʜʝʨʝʚʘ ʜʫʙʘ ʥʘ 1 ʛʘ, ʷʢʽ ʤʘʣʠ ʩʝʨʝʜʥʶ ʚʠʩʦʪʫ 12,2  ʤ, 

ʩʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ 12,4 ʩʤ, ʧʦʚʥʦʪʫ 0,06, ʪʨʝʪʽʡ ʢʣʘʩ ʙʦʥʽʪʝʪʫ ʽ ʟʘʧʘʩ ʩʪʦʚʙʫʨʦʚʦʾ 

ʜʝʨʝʚʠʥʠ 9 ʤ3 ʥʘ 1 ʛʘ. 

ʋ ʥʘʩʘʜʞʝʥʥʽ ʪʘʢʦʞ ʥʘʷʚʥʠʡ ʩʪʘʨʠʡ ʩʫʭʦʩʪʽʡ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʫ ʢʽʣʴʢʦʩʪʽ 36 

ʜʝʨʝʚ ʥʘ 1 ʛʘ ʩʝʨʝʜʥʴʦʶ ʚʠʩʦʪʦʶ 23,1 ʤ ʪʘ ʜʽʘʤʝʪʨʦʤ 32,5 ʩʤ. ʇʽʜʣʽʩʦʢ ʨʽʜʢʠʡ ʟ 

ʛʦʨʦʙʠʥʠ ʟʚʠʯʘʡʥʦʾ  (Sorbus aucuparia L.) ʪʘ ʯʝʨʝʤʭʠ ʟʚʠʯʘʡʥʦʾ (Padus avium 

Mill .). ɸʥʪʨʦʧʦʛʝʥʥʘ ʧʦʨʫʰʝʥʽʩʪʴ ʮʝʥʦʟʫ ʩʣʘʙʢʘ, ʟʙʝʨʝʞʝʥʽʩʪʴ ʚʠʩʦʢʘ. 

ʇʨʦʙʥʘ ʧʣʦʱʘ ˉ 5 ʟʘʢʣʘʜʝʥʘ ʚ ʢʚʘʨʪʘʣʽ 39, ʚʠʜʽʣ 14 ʈʦʟʩʦʭʽʚʩʴʢʦʛʦ ʇʅɼɺ 

ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ çɼʨʝʚʣʷʥʩʴʢʠʡè (ʨʠʩ. 5). ʇʣʦʱʘ ʧʨʦʙʠ ï 0,15 ʛʘ. 

 
ʈʠʩ. 5. ʇʇ ˉ 5. ʐʪʫʯʥʝ ʩʦʩʥʦʚʝ ʥʘʩʘʜʞʝʥʥʷ, ɺ3 

(ʢʚ. 39, ʚʠʜ. 14 ʈʦʟʩʦʭʽʚʩʴʢʦʛʦ ʇʅɼɺ ʇɿ çɼʨʝʚʣʷʥʩʴʢʠʡè). 
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ʈʝʣʴʻʬ ʜʽʣʷʥʢʠ ʨʽʚʥʠʥʥʠʡ. ˆʨʫʥʪ ï ʜʝʨʥʦʚʦ-ʩʝʨʝʜʥʴʦʧʽʜʟʦʣʠʩʪʠʡ, 

ʩʫʧʽʱʘʥʠʡ ʥʘ ʚʦʜʥʦ-ʣʴʦʜʦʚʠʢʦʚʠʭ ʧʽʱʘʥʠʭ ʚʽʜʢʣʘʜʘʭ. ʊʠʧ ʣʽʩʫ ï ʚʦʣʦʛʠʡ 

ʜʫʙʦʚʦ-ʩʦʩʥʦʚʠʡ ʩʫʙʽʨ (ʩʫʙʽʨ-ʟʝʣʝʥʦʤʦʰʥʠʢ). ɺ ʞʠʚʦʤʫ ʥʘʜˇʨʫʥʪʦʚʦʤʫ ʧʦʢʨʠʚʽ 

ʧʨʝʜʩʪʘʚʣʝʥʽ: ʟʝʣʝʥʠʡ ʤʦʭ (Pleurozium Schreberi (Willd. ex Brid.) Mitt .), ʜʠʢʨʘʥ 

ʙʘʛʘʪʦʥʽʞʢʦʚʠʡ (Dicranum polysetum Sw.). ʇʨʦʝʢʪʠʚʥʝ ʧʦʢʨʠʪʪʷ ï 100%. ɿʨʽʜʢʘ 

ʪʨʘʧʣʷʻʪʴʩʷ ʯʦʨʥʠʮʷ (Vaccinium myrtillus L.). 

ʃʽʩʦʚʘ ʧʽʜʩʪʠʣʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝʨʦʟʢʣʘʜʝʥʠʤ ʦʧʘʜʦʤ ʭʚʦʾ, ʰʠʰʦʢ ʪʘ ʜʨʽʙʥʠʭ 

ʛʽʣʦʢ ʩʦʩʥʠ ʽ ʯʘʩʪʢʦʚʦ ï ʣʠʩʪʷʤ ʜʫʙʘ ʟʚʠʯʘʡʥʦʛʦ.  

ʅʘʩʘʜʞʝʥʥʷ ʜʚʦʷʨʫʩʥʝ ʰʪʫʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʩʢʣʘʜ ʧʝʨʰʦʛʦ ʷʨʫʩʫ 10ʉʟ. ʅʘ 

ʯʘʩ ʦʙʩʪʝʞʝʥʥʷ, ʫ 75-ʨʽʯʥʦʤʫ ʚʽʮʽ, ʥʘ ʜʽʣʷʥʮʽ ʟʨʦʩʪʘʣʦ 813 ʜʝʨʝʚ ʩʦʩʥʠ ʥʘ 1 ʛʘ, 

ʩʝʨʝʜʥʷ ʚʠʩʦʪʘ ʣʽʩʦʩʪʘʥʫ ï 21,0 ʤ, ʩʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ï 25,8 ʩʤ, ʧʦʚʥʦʪʘ ï 1,02, 

ʙʦʥʽʪʝʪ ï 2, ʟʘʧʘʩ ʩʪʦʚʙʫʨʦʚʦʾ ʜʝʨʝʚʠʥʠ ï 544 ʤ3 ʥʘ 1ʛʘ. 

ʋ ʥʘʩʘʜʞʝʥʽ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʩʪʘʨʠʡ ʩʫʭʦʩʪʽʡ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʫ ʢʽʣʴʢʦʩʪʽ 

93 ʰʪ./ʛʘ, ʟʘʧʘʩʦʤ ʩʪʦʚʙʫʨʦʚʦʾ ʜʝʨʝʚʠʥʠ 17 ʤ3/ʛʘ, ʚʠʩʦʪʦʶ 17,1 ʤ, ʩʝʨʝʜʥʽʤ 

ʜʽʘʤʝʪʨʦʤ 16,4 ʩʤ.  

ʏʘʩʪʢʘ ʩʫʭʦʩʪʦʶ ʫ ʟʘʛʘʣʴʥʦʤʫ ʟʘʧʘʩʽ ʜʝʨʝʚʠʥʠ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʥʘʩʘʜʞʝʥʥʷ 

ʩʪʘʥʦʚʠʪʴ 3,0%, ʘ ʟʘ ʢʽʣʴʢʽʩʪʶ ʜʝʨʝʚ ï 10,3%, ʱʦ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʫ ʥʘʩʘʜʞʝʥʥʽ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠʨʦʜʥʽʡ ʚʽʜʧʘʜ ʜʝʨʝʚ ʟʘ ʨʘʭʫʥʦʢ ʚʽʜʩʪʘʣʠʭ ʫ ʨʦʩʪʽ, ʙʝʟ ʧʦʤʽʪʥʦʛʦ 

ʚʧʣʠʚʫ ʧʘʪʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ. 

ɼʨʫʛʠʡ ʷʨʫʩ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʫʙʦʤ ʟʚʠʯʘʡʥʠʤ ʫ ʢʽʣʴʢʦʩʪʽ 33 ʰʪ./ʛʘ, 

ʩʝʨʝʜʥʴʦʶ ʚʠʩʦʪʦʶ 17,3 ʤ, ʩʝʨʝʜʥʽʤ ʜʽʘʤʝʪʨʦʤ 19,4 ʩʤ ʪʘ ʟʘʧʘʩʦʤ 9 ʤ3/ʛʘ. 

ɸʥʪʨʦʧʦʛʝʥʥʘ ʧʦʨʫʰʝʥʽʩʪʴ ʮʝʥʦʟʫ ʩʣʘʙʢʘ, ʟʙʝʨʝʞʝʥʽʩʪʴ ʚʠʩʦʢʘ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʠʨʦʩʪʫ ʩʦʩʥʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʟʘ ʜʽʘʤʝʪʨʦʤ ʧʦʢʘʟʘʣʦ, ʱʦ ʾʭ 

ʩʝʨʝʜʥʽʡ ʨʽʯʥʠʡ ʧʨʠʨʽʩʪ ʟʤʽʥʶʻʪʴʩʷ ʫ ʤʝʞʘʭ ʚʽʜ 0,60 ʜʦ 2,48 ʤʤ ʫ ʨʽʢ (ʪʘʙʣ. 2).  

ʇʨʠ ʮʴʦʤʫ ʥʘʡʤʝʥʰʠʤ ʚʽʥ ʻ ʫ 123-ʨʽʯʥʦʛʦ ʥʘʩʘʜʞʝʥʥʷ, ʷʢʝ ʪʘʢʦʞ 

ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʥʘʡʥʠʞʯʠʤ ʧʦʢʘʟʥʠʢʦʤ ʯʘʩʪʢʠ ʧʽʟʥʴʦʾ ʜʝʨʝʚʠʥʠ ʫ ʨʽʯʥʦʤʫ 

ʧʨʠʨʦʩʪʽ ʽ ʚ ʷʢʦʤʫ ʩʚʦʛʦ ʯʘʩʫ ʧʨʦʚʦʜʠʣʘʩʷ ʟʘʛʦʪʽʚʣʷ ʞʠʚʠʮʽ. ʅʘʡʙʽʣʴʰʽ 

ʧʦʢʘʟʥʠʢʠ ʨʽʯʥʦʛʦ ʧʨʠʨʦʩʪʫ ʟʘ ʜʽʘʤʝʪʨʦʤ (2,48Ñ0,103 ʤʤ) ʚʠʷʚʠʣʠʩʷ ʫ                    

88-ʨʽʯʥʦʤʫ ʤʽʰʘʥʦʤʫ ʩʦʩʥʦʚʦ-ʙʝʨʝʟʦʚʦ-ʜʫʙʦʚʦʤʫ ʥʘʩʘʜʞʝʥʥʽ, ʱʦ ʟʨʦʩʪʘʣʦ ʚ 

ʫʤʦʚʘʭ ʩʚʽʞʦʾ ʩʫʜʽʙʨʦʚʠ.  

ɼʣʷ ʚʠʷʚʣʝʥʥʷ ʚʧʣʠʚʫ ʧʦʛʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʦʛʦ ʩʠʛʥʘʣʫ, ʘʥʪʨʦʧʦʛʝʥʝʟʫ, 

ʣʽʩʦʧʘʪʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʥʘ ʨʽʩʪ, ʨʦʟʚʠʪʦʢ ʩʦʥʠ ʟʚʠʯʘʡʥʦʾ ʚ ʫʤʦʚʘʭ ʧʦʩʪʽʡʥʠʭ 

ʧʨʦʙʥʠʭ ʧʣʦʱ ʇʅɼɺ ʇʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ çɼʨʝʚʣʷʥʩʴʢʠʡè, ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ 

ʧʦʜʚʽʡʥʠʡ ʜʝʪʨʝʥʜʠʥʛ ʜʝʨʝʚʠʥʥʦ-ʢʽʣʴʮʝʚʠʭ ʭʨʦʥʦʣʦʛʽʡ. 

ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ ʩʪʘʥʜʘʨʪʠʟʘʮʽʾ ʪʘ ʽʥʜʝʢʩʫʚʘʥʥʷ ʧʨʠʨʦʩʪʽʚ, ʥʘʤʠ ʙʫʣʠ 

ʦʪʨʠʤʘʥʽ ʫʟʘʛʘʣʴʥʝʥʽ ʜʝʨʝʚʠʥʥʦ-ʢʽʣʴʮʝʚʽ ʭʨʦʥʦʣʦʛʽʾ, ʱʦ ʤʘʶʪʴ ʯʽʪʢʠʡ ʧʨʦʷʚ 

ʧʦʛʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʦʛʦ, ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ, ʣʽʩʦʧʘʪʦʣʦʛʽʯʥʦʛʦ ʚʧʣʠʚʽʚ ʥʘ ʧʨʠʨʽʩʪ ʪʘ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʜʝʨʝʚʦʩʪʘʥʽʚ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ. ʄʽʥʣʠʚʽʩʪʴ ʽʥʜʝʢʩʽʚ ʜʝʨʝʚʠʥʥʦ-

ʢʽʣʴʮʝʚʠʭ ʭʨʦʥʦʣʦʛʽʡ ʚ ʨʦʟʨʽʟʽ ʧʨʦʙʥʠʭ ʧʣʦʱ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 0,5 ʜʦ 2,5.  
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ʊʘʙʣʠʮʷ 2 

ʉʝʨʝʜʥʽʡ ʨʽʯʥʠʡ ʧʨʠʨʽʩʪ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ 

ʟʘ ʜʽʘʤʝʪʨʦʤ 

ʇʦʢʘʟʥʠʢʠ 
ʇʨʦʙʥʽ ʧʣʦʱʽ 

ʇʧ 1 ʇʧ 2 ʇʧ 3 ʇʧ 4 ʇʧ 5 

ɺʽʢ ʥʘʩʘʜʞʝʥʴ 62 60 88 123 75 

ʉʢʣʘʜ ʥʘʩʘʜʞʝʥʴ 10ʉʟ 10ʉʟ 
4ʉʟ5ɹʧ 

1ɼʟ+ʆʩ 
10ʉʟ+ɹʧ 10ʉʟ 

ʉʝʨʝʜʥʽʡ ʜʽʘʤʝʪʨ ʥʘʩʘʜʞʝʥʴ, ʩʤ 21,1 16,4 32,0 36,9 26,8 

ɺʝʩʥʷʥʠʡ ʧʨʠʨʽʩʪ ʟʘ ʜʽʘʤʝʪʨʦʤ, ʤʤ 
0,41 

Ñ0,026 

0,37 

Ñ0,034 

0,55 

Ñ0,062 

0,26 

Ñ0,023 

0,25 

Ñ0,017 

ʆʩʽʥʥʽʡ ʧʨʠʨʽʩʪ ʟʘ ʜʽʘʤʝʪʨʦʤ, ʤʤ 
1,37 

Ñ0,039 

1,56 

Ñ0,047 

1,93 

Ñ0,060 

0,35 

Ñ0,050 

0,40 

Ñ0,025 

ʇʨʠʨʽʩʪ ʟʘ ʨʽʢ, ʤʤ 
1,77 

Ñ0,049 

1,92 

Ñ0,047 

2,48 

Ñ0,103 

0,60 

Ñ0,062 

0,64 

Ñ0,038 

% ʨʘʥʥʴʦʾ ʜʝʨʝʚʠʥʠ 22,6 18,7 22,2 41,4 37,5 

% ʧʽʟʥʴʦʾ ʜʝʨʝʚʠʥʠ 77,4 81,3 77,8 58,6 62,5 
 

ʎʽ ʧʘʨʘʤʝʪʨʠ ʻ ʩʠʥʭʨʦʥʽʟʦʚʘʥʽ ʽ ʤʘʶʪʴ ʯʽʪʢʫ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʽʩʪʴ ʧʦ 

ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʚʩʽʭ ʽʥʰʠʭ ʧʨʦʙʥʠʭ ʧʣʦʱ, ʱʦ ʟʘʢʣʘʜʝʥʽ ʽ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʥʘʤʠ ʚ 

ʫʤʦʚʘʭ ɾʠʪʦʤʠʨʩʴʢʦʛʦ ʇʦʣʽʩʩʷ.  

ʌʫʥʢʮʽʻʶ ʚʽʜôʻʤʥʦʾ ʝʢʩʧʦʥʝʥʪʠ ʙʫʣʦ ʽʥʜʝʢʩʦʚʘʥʦ ʚʽʢʦʚʫ ʢʨʠʚʫ ʚ 

ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʜʝʨʝʚʠʥʥʦ-ʢʽʣʴʮʝʚʠʭ ʭʨʦʥʦʣʦʛʽʯʥʠʭ ʩʝʨʽʷʭ ʧʦ ʰʠʨʠʥʽ ʨʽʯʥʦʛʦ 

ʢʽʣʴʮʷ ʫ ʥʘʩʘʜʞʝʥʥʷʭ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʚʽʢʦʤ ʚʽʜ 62ï123 ʨʦʢʽʚ, ʱʦ ʨʦʩʪʫʪʴ ʚ 

ʣʽʩʦʨʦʩʣʠʥʥʠʭ ʫʤʦʚʘʭ ɸ2, ɺ2-3, ʉ2 ʇʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ çɼʨʝʚʣʷʥʩʴʢʠʡè          

(ʨʠʩ. 6). 
 

ʈʽʯʥʠʡ ʧʨʠʨʽʩʪ, 

ʤʤ 

1900    1920    1940    1960     1970      1980             2000             2020         2023 

ɺʽʢ, ʨʦʢʽʚ 

ʈʠʩ. 6. ʉʧʣʘʡʥ ʽʥʜʝʢʩʦʚʘʥʦʾ ʜʝʨʝʚʠʥʥʦ-ʢʽʣʴʮʝʚʦʾ ʭʨʦʥʦʣʦʛʽʾ ʚʧʣʠʚʫ ʧʦʛʦʜʥʦ-

ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ, ʘʥʪʨʦʧʦʛʝʥʝʟʫ ʪʘ ʣʽʩʦʧʘʪʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ (1) ʥʘ ʩʝʨʝʜʥʴʦʨʽʯʥʠʡ 

ʧʨʠʨʽʩʪ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ (2) ʚ ʫʤʦʚʘʭ ʈʦʟʩʦʭʽʚʩʴʢʦʛʦ ʇʅɼɺ  

ʇʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ çɼʨʝʚʣʷʥʩʴʢʠʡè 

 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰʠʡ ʚʽʜʩʦʪʦʢ ʧʽʟʥʴʦʾ ʜʝʨʝʚʠʥʠ ʫ ʩʢʣʘʜʽ ʨʽʯʥʦʛʦ 

ʧʨʠʨʦʩʪʫ ʟʘ ʜʽʘʤʝʪʨʦʤ ʚʽʜʟʥʘʯʘʚʩʷ ʫ ʥʘʡʤʦʣʦʜʰʦʤʫ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ                       

(60-ʨʽʯʥʦʤʫ) ʥʘʩʘʜʞʝʥʥʽ, ʜʝ ʯʘʩʪʢʘ ʧʽʟʥʴʦʾ ʜʝʨʝʚʠʥʠ ʩʪʘʥʦʚʠʣʘ 81,3%. 

н 
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ɺʠʩʥʦʚʢʠ. 

1. ʆʙʩʪʝʞʝʥʽ ʣʽʩʦʚʽ ʣʘʥʜʰʘʬʪʠ ʧʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ çɼʨʝʚʣʷʥʩʴʢʠʡè 

ʥʘʣʝʞʘʪʴ ʜʦ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʥʘ ʪʝʨʠʪʦʨʽʾ ɾʠʪʦʤʠʨʩʴʢʦʛʦ ʇʦʣʽʩʩʷ. ɺʦʥʠ 

ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʧʨʠʨʦʜʥʽ ʽ ʰʪʫʯʥʽ ʧʨʠʩʪʠʛʘʶʯʽ, ʩʪʠʛʣʽ ʪʘ ʧʝʨʝʩʪʠʛʣʽ ʜʝʨʝʚʦʩʪʘʥʠ 

ʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ, ʱʦ ʟʨʦʩʪʘʶʪʴ ʥʘ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʠʭ 

ʩʫʧʽʱʘʥʠʭ ˇʨʫʥʪʘʭ ʫ ʪʠʧʘʭ ʣʽʩʫ: ʩʚʽʞʠʡ ʩʦʩʥʦʚʠʡ ʙʽʨ (ʙʽʨ-ʟʝʣʝʥʦʤʦʰʥʠʢ, ɸ2ʉ), 

ʩʚʽʞʠʡ ʜʫʙʦʚʦ-ʩʦʩʥʦʚʠʡ ʩʫʙʽʨ (ʩʫʙʽʨ-ʟʝʣʝʥʦʤʦʰʥʠʢ, ɺ2ɼʉ), ʚʦʣʦʛʠʡ ʜʫʙʦʚʦ-

ʦʩʥʦʚʠʡ ʩʫʙʽʨ (ʩʫʙʽʨ-ʟʝʣʝʥʦʤʦʰʥʠʢ, ɺ3ɼʉ) ʪʘ ʩʚʽʞʠʡ ʛʨʘʙʦʚʦ-ʜʫʙʦʚʦ-ʩʦʩʥʦʚʠʡ  

ʩʫʛʨʫʜ (ʉ2ɻɼʉ).  

2. ʇʨʦʚʝʜʝʥʽ ʛʝʦʙʦʪʘʥʽʯʥʽ ʪʘ ʣʽʩʽʚʥʠʯʦ-ʪʘʢʩʘʮʽʡʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ ʱʦ 

ʜʦʩʣʽʜʞʫʚʘʥʽ ʮʝʥʦʟʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʠʩʦʢʦʧʦʚʥʦʪʥʠʤʠ ʩʦʩʥʷʢʘʤʠ ɯ-ɯɯɯ ʢʣʘʩʽʚ 

ʙʦʥʽʪʝʪʫ, ʦʜʥʦʷʨʫʩʥʠʤʠ ʚ ʙʦʨʦʚʠʭ ʫʤʦʚʘʭ ʪʘ ʧʝʨʝʚʘʞʥʦ 2-3-ʷʨʫʩʥʠʤʠ ʚ ʩʫʙʦʨʘʭ 

ʪʘ ʩʫʛʨʫʜʘʭ. 

3. ʇʝʨʰʠʡ ʷʨʫʩ ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʠʭ ʥʘʩʘʜʞʝʥʴ ʩʬʦʨʤʦʚʘʥʠʡ ʩʦʩʥʦʶ 

ʟʚʠʯʘʡʥʦʶ, ʘ ʫ ʧʨʠʨʦʜʥʠʭ, ʢʨʽʤ ʩʦʩʥʠ, ʟʨʦʩʪʘʶʪʴ ʪʘʢʦʞ ʙʝʨʝʟʘ, ʦʩʠʢʘ ʽ ʜʫʙ 

ʟʚʠʯʘʡʥʠʡ. ɼʨʫʛʠʡ ʷʨʫʩ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʫʙʦʤ ʟʚʠʯʘʡʥʠʤ ʪʨʝʪʴʦʛʦ ʙʦʥʽʪʝʪʫ. 

4. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʠʨʦʩʪʫ ʩʦʩʥʦʚʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʟʘ ʜʽʘʤʝʪʨʦʤ ʧʦʢʘʟʘʣʦ, ʱʦ 

ʾʭ ʩʝʨʝʜʥʽʡ ʨʽʯʥʠʡ ʧʨʠʨʽʩʪ ʟʤʽʥʶʻʪʴʩʷ ʫ ʤʝʞʘʭ ʚʽʜ 0,6 ʜʦ 2,4 ʤʤ ʫ ʨʽʢ. ʇʨʠ ʮʴʦʤʫ 

ʥʘʡʤʝʥʰʠʤ ʚʽʥ ʻ ʫ 123-ʨʽʯʥʦʤʫ ʥʘʩʘʜʞʝʥʥʽ ʚ ʫʤʦʚʘʭ ʩʚʽʞʦʛʦ ʩʫʙʦʨʫ, ʷʢʝ ʪʘʢʦʞ 

ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʥʘʡʥʠʞʯʠʤ ʧʦʢʘʟʥʠʢʦʤ ʯʘʩʪʢʠ ʧʽʟʥʴʦʾ ʜʝʨʝʚʠʥʠ ʫ ʨʽʯʥʦʤʫ 

ʧʨʠʨʦʩʪʽ (58,6%). ʅʘʡʙʽʣʴʰʽ ʧʦʢʘʟʥʠʢʠ ʨʽʯʥʦʛʦ ʧʨʠʨʦʩʪʫ ʟʘ ʜʽʘʤʝʪʨʦʤ 

(2,48Ñ0,103 ʤʤ) ʚʠʷʚʠʣʠʩʷ ʫ 88-ʨʽʯʥʦʤʫ ʤʽʰʘʥʦʤʫ ʩʦʩʥʦʚʦ-ʙʝʨʝʟʦʚʦ-ʜʫʙʦʚʦʤʫ 

ʥʘʩʘʜʞʝʥʥʽ, ʱʦ ʟʨʦʩʪʘʣʦ ʚ ʫʤʦʚʘʭ ʩʚʽʞʦʾ ʩʫʜʽʙʨʦʚʠ. ʈʝʰʪʘ ʜʝʨʝʚʦʩʪʘʥʽʚ ʤʘʶʪʴ 

ʚʽʢ 60ï75 ʨʦʢʽʚ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʭʦʨʦʰʠʤ ʬʽʟʽʦʣʦʛʽʯʥʠʤ ʩʪʘʥʦʤ. ʈʦʟʨʽʜʞʝʥʥʷ 

ʥʘʩʘʜʞʝʥʴ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʨʠʨʦʜʥʦʛʦ ʚʽʜʧʘʜʫ ʚʽʜʩʪʘʣʠʭ ʫ ʨʦʩʪʽ ʜʝʨʝʚ. 

5. ɾʠʚʠʡ ʥʘʜˇʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ ʫ ʙʦʨʦʚʠʭ ʪʘ ʩʫʙʦʨʦʚʠʭ ʫʤʦʚʘʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʝʨʝʚʘʞʥʦ ʟʝʣʝʥʠʤʠ ʤʦʭʘʤʠ ʪʘ ʙʨʫʩʥʠʮʝʶ, ʘ ʫ ʩʫʛʨʫʜʘʭ, ʢʨʽʤ ʮʠʭ 

ʚʠʜʽʚ, ʟʨʦʩʪʘʻ ʪʘʢʦʞ ʦʨʣʷʢ, ʟʽʨʦʯʥʠʢ ʣʽʩʦʚʠʡ, ʢʦʥʚʘʣʽʷ, ʪʘ ʜʝʷʢʽ ʽʥʰʽ ʚʠʜʠ. 

ʈʽʜʢʽʩʥʽ ʚʠʜʠ ʨʦʩʣʠʥ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʡ ʦʭʦʨʦʥʠ ʥʝ ʚʠʷʚʣʝʥʽ. 

6. ɼʦʩʣʽʜʞʝʥʥʷ ʣʽʩʦʚʠʭ ʮʝʥʦʟʽʚ ʇʨʠʨʦʜʥʦʛʦ ʟʘʧʦʚʽʜʥʠʢʘ çɼʨʝʚʣʷʥʩʴʢʠʡè 

ʜʦʮʽʣʴʥʦ ʧʨʦʜʦʚʞʠʪʠ ʟ ʤʝʪʦʶ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʜʠʥʘʤʽʢʠ ʾʭ ʣʽʩʽʚʥʠʯʦ-ʪʘʢʩʘʮʽʡʥʠʭ 

ʪʘ ʛʝʦʙʦʪʘʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫ ʤʘʡʙʫʪʥʴʦʤʫ. 
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THE FOREST VEGETATION ON THE RIGHT BANK OF THE Uhz RIVER  

WITHIN BOUNDARIES OF THE DREVLYANSKY NATURE RESERVE  
 

Abstract. The article presents the results of geobotanical and forestry-taxation studies of the 

most common forest biogeocenoses of the Drevlyansky Nature Reserve. They are natural and 

artificial growing, ripe and overripe stands with a predominance of Scots pine, which have been 

growing under a protected regime since 1986. The investigated forest coenoses are high density pine 

forests of the I-III  classes of bonitet. They are single-tiered in bor conditions and mostly 2-3-tiered 

in subor and sudubrava conditions. The first tier of artificially created plantations is formed by Scots 

pine. In natural ones, in addition to pine, birch, aspen and common oak also grow in the first tier. 

The second tier is represented by ordinary oak of the third class of bonitet. 

The study of growth of pine trees by diameter showed that their average annual growth varies 

from 0.60 to 2.48 mm per year. At the same time, it is the smallest in a 123-year-old plantation under 

conditions of fresh subor, which is also marked by the lowest indicator of the share of late wood in 

the annual growth (58.6%). The highest indicators of annual growth in diameter (2.48Ñ0.103 mm) 

were found in an 88-year-old mixed pine-birch-oak plantation growing in conditions of fresh 

sudubrava. The rest of the stands are 60ï75 years old and are in good physiological condition. The 

thinning of plantations occurs due to the natural fall of stunted trees. 

The living above-ground cover in bor and subor conditions is mainly represented by 

Pleurozium schreberi and Vaccinium vitis-idaea, and in addition to these species, there are also 

Pteridium aquilinum, Stellaria holostea, Convallaria majalis and some other herbaceous plants. Rare 

species of plants of different protection categories were not found. 

It is expedient to continue the study of the forest coenoses of the Drevlyanskyi Nature Reserve 

in order to forecast the dynamics of their forestry and geobotanical characteristics in the future. 

Key words: "Drevlyanskyi" nature reserve, forest biocenoses, Scots pine, natural and artificial 

plantations, living above-ground cover, wood stock, growth in diameter.  
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ɺ. ʄ. ʍʨʠʢ1, ɯ. ɺ. ʂʽʤʝʡʯʫʢ1, ɺ. ɻ. ʄʘʟʝʧʘ1, ʆ. ʉ. ʉʠʪʥʠʢ1 
1ɹʽʣʦʮʝʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʤʽʩʪʦ ɹʽʣʘ ʎʝʨʢʚʘ, ʋʢʨʘʾʥʘ 

 

ʋʇʈɸɺʃɯʅʉʔʂɸ ʉʊʈʋʂʊʋʈɸ ʊɸ ʆʈɻɸʅɯɿɸʎɯʁʅʆ-

ɽʂʆʅʆʄɯʏʅɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʌɯʃɯɰ çɹɯʃʆʎɽʈʂɯɺʉʔʂɽ 

ʃɯʉʆɺɽ ɻʆʉʇʆɼɸʈʉʊɺʆè ɼʉɻʇ çʃɯʉʀ ʋʂʈɸɰʅʀè 

 

ɸʥʦʪʘʮʽʷ. ʄʝʪʦʶ ʧʨʝʜʩʪʘʚʣʝʥʦʾ ʩʪʘʪʪʽ ʻ ʘʥʘʣʽʟ ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʬʽʣʽʾ çɹʽʣʦʮʝʨʢʽʚʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè ɼʉɻʇ 

çʃʽʩʠ ʋʢʨʘʾʥʠè ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʾ ʜʽʷʣʴʥʦʩʪʽ, ʚʠʷʚʣʝʥʥʷ ʩʠʣʴʥʠʭ ʪʘ ʩʣʘʙʢʠʭ 

ʩʪʦʨʽʥ ʫʧʨʘʚʣʽʥʥʷ, ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʢʠ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʧʦʢʨʘʱʝʥʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʣʽʩʦʚʠʤʠ ʨʝʩʫʨʩʘʤʠ ʟ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʨʘʮʽʦʥʘʣʴʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʣʽʩʽʚ. ɿʜʽʡʩʥʝʥʦ ʘʥʘʣʽʟ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʘ 

ʧʝʨʽʦʜ ʟ 2021 ʧʦ 2023 ʨʨ. ʈʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʯʠʩʝʣʴʥʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ 

ʫ 2022 ʨʦʮʽ ʟʥʘʯʥʦ ʟʨʦʩʣʘ ʚʘʨʪʽʩʪʴ ʬʦʥʜʫ ʦʧʣʘʪʠ ʧʨʘʮʽ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʟʠʪʠʚʥʫ ʜʠʥʘʤʽʢʫ 

ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʋ 2022 ʨʦʮʽ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʟʥʘʯʥʽ ʢʦʣʠʚʘʥʥʷ ʫ ʬʦʨʤʫʚʘʥʥʽ ʯʠʩʪʦʛʦ 

ʧʨʠʙʫʪʢʫ, ʧʨʦʪʝ ʚ 2023 ʨʦʮʽ ʧʽʜʧʨʠʻʤʩʪʚʫ ʚʜʘʣʦʩʷ ʟʙʽʣʴʰʠʪʠ ʧʨʠʙʫʪʦʢ ʥʘ 23 ʤʣʥ ʛʨʥ ʟʘʚʜʷʢʠ 

ʟʨʦʩʪʘʥʥʶ ʦʙʩʷʛʽʚ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʟʤʝʥʰʝʥʥʶ ʚʠʪʨʘʪ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ. ɿʥʦʰʝʥʽʩʪʴ ʬʦʥʜʽʚ 

ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 50 % ʽ ʧʨʦʜʦʚʞʫʻ ʟʨʦʩʪʘʪʠ. ʈʽʩʪ ʨʦʙʦʯʦʛʦ ʢʘʧʽʪʘʣʫ ʫ 1,6 ʨʘʟʽʚ ʟʘ 2022ï2023 

ʨʦʢʠ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʜʘʪʥʽʩʪʴ ʧʣʘʪʠʪʠ ʙʦʨʛʠ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʰʠʨʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʌʘʢʪʦʨʥʠʡ ʘʥʘʣʽʟ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ ʧʨʦʜʫʢʮʽʾ 2023 ʨʦʢʫ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʧʽʜʚʠʱʝʥʥʷ ʮʽʥʠ 

ʩʧʨʠʯʠʥʠʪʴ ʟʨʦʩʪʘʥʥʷ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ. ʈʝʥʪʘʙʝʣʴʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ ʩʢʣʘʜʘʻ ʚ 2021, 2022 

ʪʘ 2023 ʨʨ. ʚʽʜʧʦʚʽʜʥʦ 0,9, 2,0 ʪʘ 12,0 %. ɼʦʩʣʽʜʞʝʥʥʷ ʪʘʢʦʞ ʚʢʘʟʫʻ ʥʘ ʩʪʘʙʽʣʴʥʠʡ ʨʽʩʪ 

ʯʠʩʪʦʛʦ ʧʨʠʙʫʪʢʫ, ʭʦʯʘ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʟʥʘʯʥʽ ʢʦʣʠʚʘʥʥʷ, ʽ ʥʘ ʧʦʟʠʪʠʚʥʽ ʪʝʥʜʝʥʮʽʾ ʫ 

ʬʽʥʘʥʩʦʚʦʤʫ ʩʪʘʥʽ, ʱʦ ʧʽʜʪʨʠʤʫʶʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʦʙʩʷʛʽʚ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʨʘʮʽʦʥʘʣʴʥʠʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʝʩʫʨʩʽʚ. ɺʠʩʥʦʚʢʠ ʘʥʘʣʽʟʫ ʪʘʢʦʞ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʚʘʞʣʠʚʽʩʪʴ ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʟʨʦʩʪʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʦʨʛʘʥʽʟʘʮʽʷ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʫʧʨʘʚʣʽʥʥʷ 

ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʪʦʚʘʨʥʘ ʧʨʦʜʫʢʮʽʷ, ʤʦʜʝʨʥʽʟʘʮʽʷ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʬʦʥʜ ʦʧʣʘʪʠ ʧʨʘʮʽ, ʯʠʩʪʠʡ ʧʨʠʙʫʪʦʢ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ, 

ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ. 
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ɸʢʪʫʘʣʴʥʽʩʪʴ ʨʦʙʦʪʠ. ʃʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ ʻ ʦʜʥʠʤ ʟ ʥʝ 

ʙʘʛʘʪʴʦʭ ʛʘʣʫʟʝʡ, ʷʢʘ ʥʝ ʣʠʰʝ ʥʝ ʩʢʦʨʦʪʠʣʘ ʪʝʤʧʽʚ ʩʚʦʛʦ ʟʨʦʩʪʘʥʥʷ, ʘʣʝ ʡ ʟʘ 

ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʧʽʜʪʨʠʤʫʻ ʩʪʘʙʽʣʴʥʫ ʨʦʙʦʪʫ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

(ʬʽʣʽʡ). 

ʉʫʯʘʩʥʝ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʝ ʧʽʜʧʨʠʻʤʩʪʚʦ ʻ ʩʢʣʘʜʥʦʶ ʩʠʩʪʝʤʦʶ, ʷʢʘ ʽʥʪʝʛʨʫʻ 

ʣʶʜʩʴʢʽ, ʤʘʪʝʨʽʘʣʴʥʽ, ʬʽʥʘʥʩʦʚʽ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ. ɽʬʝʢʪʠʚʥʝ ʫʧʨʘʚʣʽʥʥʷ 

ʪʘʢʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʧʦʪʨʝʙʫʻ ʛʣʠʙʦʢʦʛʦ ʨʦʟʫʤʽʥʥʷ ʾʭʥʴʦʾ ʩʫʪʥʦʩʪʽ ʪʘ 

ʚʟʘʻʤʦʟʚôʷʟʢʽʚ. ɼʦʙʨʦʙʫʪ ʥʘʩʝʣʝʥʥʷ ʪʘ ʝʢʦʥʦʤʽʯʥʘ ʤʦʛʫʪʥʽʩʪʴ ʜʝʨʞʘʚʠ ʟʘʣʝʞʘʪʴ 

ʚʽʜ ʪʦʛʦ, ʷʢ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʚʦʾ ʨʝʩʫʨʩʠ, ʷʢʽʩʪʴ ʽ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ ʾʭʥʴʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡ. 

ʈʦʟʚʠʪʦʢ ʨʠʥʢʦʚʠʭ ʚʽʜʥʦʩʠʥ ʚ ʋʢʨʘʾʥʽ, ʧʦʷʚʘ ʬʽʥʘʥʩʦʚʠʭ ʨʠʥʢʽʚ ʽ ʧʨʽʦʨʠʪʝʪ 

ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ ʩʧʨʠʷʣʠ ʨʦʟʚʠʪʢʫ ʬʽʥʘʥʩʦʚʦʛʦ ʘʥʘʣʽʟʫ ʷʢ ʚʘʞʣʠʚʦʛʦ 

ʥʘʧʨʷʤʫ ʘʥʘʣʽʪʠʯʥʦʾ ʨʦʙʦʪʠ. ɸʥʘʣʽʟ, ʱʦ ʧʦʭʦʜʠʪʴ ʚʽʜ ʛʨʝʮʴʢʦʛʦ ʩʣʦʚʘ çaɜɎɚɡůɘɠè 

(ʨʦʟʢʣʘʜʘʥʥʷ ʦʙôʻʢʪʘ ʥʘ ʯʘʩʪʠʥʠ), ʻ ʤʝʪʦʜʦʤ ʜʦʩʣʽʜʞʝʥʥʷ, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ 

ʨʦʟʯʣʝʥʫʚʘʥʥʷ ʷʚʠʱʘ ʘʙʦ ʧʨʝʜʤʝʪʘ ʥʘ ʡʦʛʦ ʝʣʝʤʝʥʪʠ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʚʥʫʪʨʽʰʥʴʦʾ 

ʩʫʪʥʦʩʪʽ ʽ ʟʘʣʝʞʥʦʩʪʝʡ. 

ɸʥʘʣʽʟ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʜʣʷ ʦʮʽʥʢʠ ʨʝʟʫʣʴʪʘʪʽʚ, ʘʣʝ ʡ ʜʣʷ ʚʠʷʚʣʝʥʥʷ 

ʥʝʜʦʣʽʢʽʚ ʽ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʚʠʨʦʙʥʠʯʠʡ ʧʨʦʮʝʩ, ʱʦ ʧʽʜʢʨʝʩʣʶʻ 

ʚʘʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʝʥʥʷ ʡʦʛʦ ʦʧʝʨʘʪʠʚʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ. ʆʩʥʦʚʦʶ ʘʥʘʣʽʟʫ ʻ 

ʜʽʘʣʝʢʪʠʯʥʠʡ ʤʝʪʦʜ ʧʽʟʥʘʥʥʷ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʩʪʽʨ ʜʣʷ ʘʙʩʪʨʘʢʪʥʦ-ʣʦʛʽʯʥʠʭ 

ʩʫʜʞʝʥʴ, ʟʦʢʨʝʤʘ ʧʨʠʥʮʠʧʠ ʜʽʘʣʝʢʪʠʢʠ, ʪʘʢʽ ʷʢ ʨʫʭ, ʨʦʟʚʠʪʦʢ, ʚʟʘʻʤʦʟʘʣʝʞʥʽʩʪʴ 

ʪʘ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʘ ʧʽʜʧʦʨʷʜʢʦʚʘʥʽʩʪʴ, ʻ ʦʩʥʦʚʥʠʤʠ ʜʣʷ ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʘʥʘʣʽʟʫ [18, 22, 29, 34]. 

ʌʽʥʘʥʩʦʚʠʡ ʘʥʘʣʽʟ ʦʮʽʥʶʻ ʽ ʧʨʦʛʥʦʟʫʻ ʬʽʥʘʥʩʦʚʠʡ ʩʪʘʥ ʧʽʜʧʨʠʻʤʩʪʚʘ, 

ʧʨʦʪʠʣʝʞʥʠʤ ʧʦʥʷʪʪʷʤ ʻ ʩʠʥʪʝʟ, ʷʢʠʡ ʚʠʚʯʘʻ ʧʨʝʜʤʝʪ ʫ ʮʽʣʽʩʥʦʩʪʽ ʡʦʛʦ ʯʘʩʪʠʥ. 

ɺʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʘʥʘʣʽʟʦʤ ʽ ʩʠʥʪʝʟʦʤ ʻ ʚʘʞʣʠʚʠʤ ʜʣʷ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʟʦʢʨʝʤʘ ʚ ʝʢʦʥʦʤʽʮʽ ʥʘ ʤʽʢʨʦ- ʪʘ ʤʘʢʨʦʨʽʚʥʷʭ [33]. 

ʄʝʪʦʶ ʬʽʥʘʥʩʦʚʦʛʦ ʘʥʘʣʽʟʫ ʻ ʥʘʜʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ 

ʦʩʥʦʚʽ ʢʣʶʯʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʪʘʢʠʭ ʷʢ ʧʣʘʪʦʩʧʨʦʤʦʞʥʽʩʪʴ, ʬʽʥʘʥʩʦʚʘ ʩʪʽʡʢʽʩʪʴ, 

ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʪʘ ʡʤʦʚʽʨʥʽʩʪʴ ʙʘʥʢʨʫʪʩʪʚʘ [18, 33]. 

ɽʢʦʥʦʤʽʯʥʠʡ ʘʥʘʣʽʟ ʷʢ ʥʘʫʢʘ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʢʦʤʧʣʝʢʩʥʫ ʩʠʩʪʝʤʫ ʟʥʘʥʴ, 

ʱʦ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʚʠʚʯʝʥʥʷ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚôʷʟʢʽʚ ʚ ʝʚʦʣʶʮʽʾ ʪʘ 

ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʯʥʠʭ ʷʚʠʱ ʽ ʧʨʦʮʝʩʽʚ. ɺʽʥ ʦʭʦʧʣʶʻ ʤʝʪʦʜʠ ʚʠʙʦʨʫ ʪʘ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʜʽʣʦʚʠʭ ʧʘʨʪʥʝʨʽʚ, ʘʥʘʣʽʟ ʟʦʚʥʽʰʥʴʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʽ ʟʤʽʥ ʧʘʨʘʤʝʪʨʽʚ ʨʠʥʢʫ, ʦʮʽʥʢʫ ʧʽʜʧʨʠʻʤʥʠʮʴʢʦʛʦ ʨʠʟʠʢʫ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ 

ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʾʭ ʚʟʘʻʤʦʟʚôʷʟʢʘʭ. ɼʦ ʟʘʚʜʘʥʴ ʝʢʦʥʦʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘʢʦʞ 

ʚʽʜʥʦʩʠʪʴʩʷ ʨʦʟʨʦʙʢʘ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʮʽʣʴʦʚʠʭ ʧʨʦʛʨʘʤ ʙʽʟʥʝʩ-ʧʣʘʥʽʚ, 

ʦʙôʻʢʪʠʚʥʘ ʦʮʽʥʢʘ ʾʭ ʚʠʢʦʥʘʥʥʷ, ʢʽʣʴʢʽʩʥʝ ʽ ʷʢʽʩʥʝ ʚʠʤʽʨʶʚʘʥʥʷ ʦʙôʻʢʪʠʚʥʠʭ ʽ 

ʩʫʙôʻʢʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʘ ʪʘʢʦʞ ʚʠʷʚʣʝʥʥʷ ʪʝʥʜʝʥʮʽʡ ʪʘ ʧʨʦʧʦʨʮʽʡ 
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ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʨʦʟʚʠʪʢʫ, ʧʦʰʫʢ ʨʝʟʝʨʚʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʪʘ ʨʦʟʨʦʙʢʘ ʟʘʭʦʜʽʚ 

ʜʣʷ ʾʭ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ [15, 19]. 

ɽʢʦʥʦʤʽʯʥʠʡ ʘʥʘʣʽʟ ʻ ʢʦʤʧʣʝʢʩʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ ʧʨʦʮʝʩʽʚ ʽ ʷʚʠʱ 

ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ ʚʢʣʶʯʘʻ ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʯʠʥʥʦ-

ʥʘʩʣʽʜʢʦʚʠʭ ʟʘʚôʷʟʢʽʚ ʽ ʪʝʥʜʝʥʮʽʡ ʨʦʟʚʠʪʢʫ ʜʣʷ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʽ ʦʮʽʥʢʠ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ. ɿʤʽʩʪ ʘʥʘʣʽʟʫ ʦʭʦʧʣʶʻ ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʠ, 

ʚʠʷʚʣʝʥʥʷ ʮʽʣʝʡ ʪʘ ʟʘʚʜʘʥʴ, ʦʮʽʥʢʫ ʩʠʪʫʘʮʽʾ ʪʘ ʬʘʢʪʦʨʽʚ, ʚʠʚʯʝʥʥʷ ʫʤʦʚ ʚʧʣʠʚʫ, ʘ 

ʪʘʢʦʞ ʧʽʜʛʦʪʦʚʢʫ ʚʘʨʽʘʥʪʽʚ ʨʽʰʝʥʴ. ɽʢʦʥʦʤʽʯʥʠʡ ʘʥʘʣʽʟ ʚʠʢʦʥʫʻ ʪʨʠ ʦʩʥʦʚʥʽ 

ʬʫʥʢʮʽʾ: ʦʮʽʥʶʚʘʣʴʥʫ, ʜʽʘʛʥʦʩʪʠʯʥʫ ʽ ʧʦʰʫʢʦʚʫ, ʧʝʨʝʪʚʦʨʶʶʯʠ ʝʢʦʥʦʤʽʯʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʚ ʧʨʠʜʘʪʥʫ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ʆʩʥʦʚʥʘ ʤʝʪʘ ʘʥʘʣʽʟʫ ʚ ʫʧʨʘʚʣʽʥʥʽ 

ï ʚʠʷʚʠʪʠ ʧʨʠʯʠʥʥʽ ʟʚôʷʟʢʠ ʤʽʞ ʧʦʜʽʷʤʠ ʽ ʫʤʦʚʘʤʠ, ʱʦ ʾʭ ʚʠʢʣʠʢʘʣʠ ʘʙʦ ʤʦʞʫʪʴ 

ʚʠʥʠʢʥʫʪʠ ʚ ʤʘʡʙʫʪʥʴʦʤʫ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʪʘʢʠʤ ʯʠʥʦʤ ʧʽʜʛʦʪʦʚʢʫ ʥʝʦʙʭʽʜʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ [14, 17, 16]. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʧʫʙʣʽʢʘʮʽʡ. ʉʝʨʝʜ ʚʽʪʯʠʟʥʷʥʠʭ ʚʯʝʥʠʭ, ʷʢʽ 

ʜʦʩʣʽʜʞʫʚʘʣʠ ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ, ʡʦʛʦ ʩʪʨʫʢʪʫʨʠ ʪʘ 

ʝʢʦʥʦʤʽʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʻ ʪʘʢʽ ʜʦʩʣʽʜʥʠʢʠ: ʄ. ɼ. ɹʝʜʨʠʥʝʮʴ ʪʘ                             

ʃ.ʇ. ɼʦʚʛʘʥʴ [1], ʷʢʽ ʜʦʩʣʽʜʞʫʚʘʣʠ ʫʧʨʘʚʣʽʥʥʷ ʬʽʥʘʥʩʘʤʠ ʧʽʜʧʨʠʻʤʩʪʚ, 

ʚʢʣʶʯʘʶʯʠ ʧʣʘʥʫʚʘʥʥʷ, ʢʦʥʪʨʦʣʴ ʪʘ ʘʥʘʣʽʟ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ; ɺ. ʉ. ɹʽʣʦʫʩʴʢʦ 

ʪʘ ʄ.ɯ. ɹʝʣʝʥʢʦʚʘ [2], ʷʢʽ ʨʦʟʛʣʷʜʘʣʠ ʦʩʥʦʚʥʽ ʪʝʦʨʝʪʠʯʥʽ ʟʘʩʘʜʠ ʙʫʭʛʘʣʪʝʨʩʴʢʦʛʦ 

ʦʙʣʽʢʫ, ʡʦʛʦ ʤʝʪʦʜʠ ʽ ʧʨʠʥʮʠʧʠ, ʘ ʪʘʢʦʞ ʾʭ ʨʦʣʴ ʚ ʫʧʨʘʚʣʽʥʥʽ ʧʽʜʧʨʠʻʤʩʪʚʦʤ;           

ɯ. ʄ. ɹʦʡʯʠʢ [10], ʷʢʠʡ ʚʠʩʚʽʪʣʶʻ ʦʩʥʦʚʠ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ, 

ʚʢʣʶʯʘʶʯʠ ʫʧʨʘʚʣʽʥʥʷ ʨʝʩʫʨʩʘʤʠ, ʚʠʨʦʙʥʠʯʠʤʠ ʧʨʦʮʝʩʘʤʠ ʪʘ ʝʢʦʥʦʤʽʯʥʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ; ʈ. ʌ. ɹʨʫʭʘʥʩʴʢʠʡ [3], ʷʢʠʡ ʜʝʪʘʣʴʥʦ ʨʦʟʛʣʷʜʘʻ ʙʫʭʛʘʣʪʝʨʩʴʢʠʡ 

ʦʙʣʽʢ, ʚʢʣʶʯʘʶʯʠ ʚʝʜʝʥʥʷ ʦʙʣʽʢʦʚʠʭ ʟʘʧʠʩʽʚ, ʩʢʣʘʜʘʥʥʷ ʬʽʥʘʥʩʦʚʦʾ ʟʚʽʪʥʦʩʪʽ ʪʘ 

ʘʥʘʣʽʟ ʬʽʥʘʥʩʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ; ʊ. ɻ. ɹʫʨʜʝʥʶʢ [4], ʷʢʠʡ ʜʦʩʣʽʜʞʫʻ ʧʽʜʭʦʜʠ ʜʦ 

ʩʪʨʘʪʝʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ, ʚʢʣʶʯʘʶʯʠ 

ʚʠʟʥʘʯʝʥʥʷ ʢʣʶʯʦʚʠʭ ʢʨʠʪʝʨʽʾʚ ʪʘ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ; ʂ.ɺ. ɺʘʩʴʢʽʚʩʴʢʘ ʪʘ   ʆ. ɸ. ʉʠʯ 

[5] ʜʦʩʣʽʜʞʫʚʘʣʠ ʬʽʥʘʥʩʦʚʠʡ ʤʝʥʝʜʞʤʝʥʪ, ʚʢʣʶʯʘʶʯʠ ʫʧʨʘʚʣʽʥʥʷ ʢʘʧʽʪʘʣʦʤ, 

ʬʽʥʘʥʩʦʚʝ ʧʣʘʥʫʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟ ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʧʨʦʻʢʪʽʚ; ʖ.ʖ. ɺʝʨʘʥʦʚ [6] 

ʨʦʟʛʣʷʜʘʻ ʩʫʯʘʩʥʽ ʤʝʪʦʜʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ ʬʽʥʘʥʩʦʚʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ, ʟʦʢʨʝʤʘ 

ʬʽʥʘʥʩʦʚʝ ʧʣʘʥʫʚʘʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʪʘ ʦʮʽʥʢʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʽʥʚʝʩʪʠʮʽʡ; 

ʅ.ɸ. ɺʦʣʢʦʚʘ ʪʘ ʽʥ. [7, 8] ʚʠʚʯʘʣʠ ʦʩʥʦʚʠ ʝʢʦʥʦʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʚʢʣʶʯʘʶʯʠ 

ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʬʽʥʘʥʩʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʦʮʽʥʢʫ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ 

ʨʠʟʠʢʽʚ, ʘ ʪʘʢʦʞ ʜʝʪʘʣʴʥʦ ʨʦʟʛʣʷʜʘʶʪʴ ʤʝʪʦʜʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʠ ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʘʥʘʣʽʟʫ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ; ʥʘʪʦʤʽʩʪʴ      

ʊ.ʄ. ɻʥʘʪʶʢ, ɺ.ɺ. ʐʢʨʦʤʠʜʘ [9] ʜʦʩʣʽʜʞʫʶʪʴ ʥʦʨʤʘʪʠʚʥʽ ʘʩʧʝʢʪʠ ʦʙʣʽʢʫ ʪʘ 

ʘʥʘʣʽʟʫ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ, ʚʢʣʶʯʘʶʯʠ ʘʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʽ 

ʧʽʜʭʦʜʠ ʜʦ ʾʭ ʚʠʨʽʰʝʥʥʷ; ʆ.ɺ. ɭʛʦʨʦʚʘ, ʃ.ʆ. ɼʦʨʦʛʘʥʴ-ʇʠʩʘʨʝʥʢʦ ʪʘ                         

ʖ.ʄ. ʊʶʪʶʥʥʠʢ [11] ʚʠʚʯʘʶʪʴ ʪʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʘʢʪʠʯʥʽ ʘʩʧʝʢʪʠ ʝʢʦʥʦʤʽʯʥʦʛʦ 
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ʘʥʘʣʽʟʫ, ʟʦʢʨʝʤʘ ʘʥʘʣʽʟ ʬʽʥʘʥʩʦʚʦʾ ʟʚʽʪʥʦʩʪʽ ʪʘ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ;                  

ɯ.ʖ. ɿʘʡʮʝʚʘ [12] ʨʦʟʛʣʷʜʘʻ ʦʩʥʦʚʥʽ ʢʦʥʮʝʧʮʽʾ ʪʘ ʤʝʪʦʜʠ ʬʽʥʘʥʩʦʚʦʛʦ 

ʤʝʥʝʜʞʤʝʥʪʫ, ʚʢʣʶʯʘʶʯʠ ʫʧʨʘʚʣʽʥʥʷ ʬʽʥʘʥʩʦʚʠʤʠ ʨʝʩʫʨʩʘʤʠ ʪʘ ʽʥʚʝʩʪʠʮʽʡʥʦʶ 

ʜʽʷʣʴʥʽʩʪʶ ʧʽʜʧʨʠʻʤʩʪʚ. 

ʂʨʽʤ ʪʦʛʦ, ʚʯʝʥʽ ʟʘʚʞʜʠ ʰʫʢʘʣʠ ʰʣʷʭʠ ʜʦʩʣʽʜʞʝʥʥʷ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʨʦʟʛʣʷʜʘʣʠ ʨʽʟʥʽ ʘʩʧʝʢʪʠ ʮʴʦʛʦ ʧʠʪʘʥʥʷ, ʘ ʩʘʤʝ: ʆ.ɯ. ʇʠʣʠʧʝʥʢʦ 

[20] ʟʜʽʡʩʥʠʚ ʘʥʘʣʽʟ ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ, ʜʝ ʨʦʟʛʣʷʜʘʚ ʨʽʟʥʽ 

ʤʝʪʦʜʠʢʠ ʦʮʽʥʢʠ ʪʘ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʧʨʘʢʪʠʯʥʠʭ ʫʤʦʚʘʭ, ʘ ɸ.ʆ. ʇʽʪʽʥʦʚʘ [21] 

ʨʦʟʛʣʷʜʘʣʘ ʩʫʪʥʽʩʪʴ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ 

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʚʢʣʶʯʘʶʯʠ ʘʥʘʣʽʟ ʬʽʥʘʥʩʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽ ʚʠʟʥʘʯʝʥʥʷ 

ʩʪʨʘʪʝʛʽʯʥʠʭ ʥʘʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ; ʥʘ ʧʨʦʪʠʚʘʛʫ ʮʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ 

ʗ.ɺ. ʇʨʠʭʦʜʴʢʦ [24] ʘʥʘʣʽʟʫʻ ʪʝʦʨʝʪʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʦʮʽʥʢʠ 

ʧʣʘʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ, ʘ ʪʘʢʦʞ ʧʨʦʧʦʥʫʶʪʴʩʷ ʤʝʪʦʜʠʢʠ ʜʣʷ ʾʾ ʦʮʽʥʢʠ 

ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ; ʂ.ɼ. ʉʝʤʝʥʦʚʘ [28] ʟʜʽʡʩʥʠʣʘ ʘʥʘʣʽʟ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ 

ʧʽʜʧʨʠʻʤʩʪʚ ʋʢʨʘʾʥʠ ʪʘ ʚʠʷʚʠʣʘ ʪʝʥʜʝʥʮʽʾ ʾʭ ʨʦʟʚʠʪʢʫ, ʟ ʘʢʮʝʥʪʦʤ ʥʘ ʧʨʦʙʣʝʤʠ 

ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʬʽʥʘʥʩʦʚʦʛʦ ʦʟʜʦʨʦʚʣʝʥʥʷ. 

ʆʪʞʝ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ ʝʢʦʥʦʤʽʯʥʠʡ ʘʥʘʣʽʟ ʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʚ ʩʠʩʪʝʤʽ 

ʫʧʨʘʚʣʽʥʥʷ, ʦʩʥʦʚʦʶ ʨʦʟʨʦʙʢʠ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, 

ʽʥʩʪʨʫʤʝʥʪʦʤ ʢʦʥʪʨʦʣʶ ʟʘ ʾʭ ʚʠʢʦʥʘʥʥʷʤ ʽ ʜʽʻʚʠʤ ʟʘʩʦʙʦʤ ʚʠʷʚʣʝʥʥʷ 

ʚʥʫʪʨʽʰʥʴʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʝʟʝʨʚʽʚ.  

ʇʽʜʩʫʤʦʚʫʶʯʠ ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʠʡ ʘʥʘʣʽʟ ʻ 

ʥʝʧʝʨʝʩʽʯʥʠʤ ʝʣʝʤʝʥʪʦʤ ʫʧʨʘʚʣʽʥʥʷ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʦʩʥʦʚʦʶ 

ʨʦʟʨʦʙʢʠ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ, ʘ ʪʘʢʦʞ ʜʽʻʚʠʤ ʟʘʩʦʙʦʤ 

ʚʠʷʚʣʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʝʟʝʨʚʽʚ, ʽʥʩʪʨʫʤʝʥʪʦʤ ʢʦʥʪʨʦʣʶ ʟʘ ʾʭ 

ʚʠʢʦʥʘʚʮʷʤʠ.  

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʘʥʘʣʽʟʽ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʙôʻʢʪʠʚʥʦ ʦʮʽʥʠʪʠ ʡʦʛʦ ʝʢʦʥʦʤʽʯʥʠʡ ʩʪʘʥ ʽ 

ʫʩʧʽʰʥʽʩʪʴ ʜʽʷʣʴʥʦʩʪʽ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʦʮʽʥʶʚʘʥʥʷ ʬʽʥʘʥʩʦʚʦʛʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ ʘʥʘʣʽʟ 

ʨʝʟʫʣʴʪʘʪʽʚ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʬʽʣʽʾ çɹʽʣʦʮʝʨʢʽʚʩʴʢʝ ʃɻè ɼʉɻʇ çʃʽʩʠ 

ʋʢʨʘʾʥʠè ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʨʝʟʝʨʚʽʚ ʧʦʢʨʘʱʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʠ ʟʜʽʡʩʥʝʥʥʽ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ɦʦʜʦ 

ʘʥʘʣʽʟʫ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ ʬʽʣʽʾ çɹʽʣʦʮʝʨʢʽʚʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè ɼʉɻʇ 

çʃʽʩʠ ʋʢʨʘʾʥʠè ʚʠʢʦʨʠʩʪʘʥʦ ʨʷʜ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʤʝʪʦʜʽʚ: ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʚʥʫʪʨʽʰʥʶ ʜʦʢʫʤʝʥʪʘʮʽʶ [13, 25, 26]: ʩʪʘʪʫʪ, ʧʦʣʦʞʝʥʥʷ ʧʨʦ ʩʪʨʫʢʪʫʨʥʽ 

ʧʽʜʨʦʟʜʽʣʠ, ʧʦʩʘʜʦʚʽ ʽʥʩʪʨʫʢʮʽʾ, ʬʽʥʘʥʩʦʚʽ ʟʚʽʪʠ ʪʘ ʧʣʘʥʠ ʨʦʟʚʠʪʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ, 

ʟʚʽʪʠ ʪʘ ʘʥʘʣʽʪʠʯʥʽ ʤʘʪʝʨʽʘʣʠ: ʨʽʯʥʽ ʟʚʽʪʠ ʧʨʦ ʜʽʷʣʴʥʽʩʪʴ ʬʽʣʽʾ, ʟʚʽʪʠ ʟ ʦʭʦʨʦʥʠ 

ʧʨʘʮʽ ʪʘ ʪʝʭʥʽʢʠ ʙʝʟʧʝʢʠ, ʝʢʦʣʦʛʽʯʥʽ ʟʚʽʪʠ, ʤʘʨʢʝʪʠʥʛʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʥʢʫ 

ʜʝʨʝʚʠʥʠ; ʜʝʨʞʘʚʥʽ ʪʘ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʽ ʜʦʢʫʤʝʥʪʠ: ʟʘʢʦʥʠ ʪʘ ʧʽʜʟʘʢʦʥʥʽ ʘʢʪʠ, 
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ʱʦ ʨʝʛʫʣʶʶʪʴ ʚʝʜʝʥʥʷ ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʩʪʘʥʜʘʨʪʠ ʪʘ ʥʦʨʤʘʪʠʚʠ ʟ ʚʝʜʝʥʥʷ 

ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʤʘʪʝʨʽʘʣʠ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ [27, 30, 

31, 32]. 

ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʴ ʥʘʤʠ ʚʠʢʦʨʠʩʪʘʥʦ ʪʘʢʽ ʝʢʦʥʦʤʽʯʥʦ-ʩʪʘʪʠʩʪʠʯʥʽ ʤʝʪʦʜʠ: 

- ʘʥʘʣʽʟ ʜʦʢʫʤʝʥʪʽʚ: ʚʠʚʯʝʥʥʷ ʪʘ ʘʥʘʣʽʟ ʚʥʫʪʨʽʰʥʴʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ ʬʽʣʽʾ, 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ ʪʘ ʟʚʽʪʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʣʷ ʦʮʽʥʢʠ ʫʧʨʘʚʣʽʥʩʴʢʦʾ 

ʩʪʨʫʢʪʫʨʠ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

- ʝʢʦʥʦʤʽʯʥʠʡ ʘʥʘʣʽʟ: ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʬʽʥʘʥʩʦʚʦʛʦ ʘʥʘʣʽʟʫ, ʪʘʢʠʭ ʷʢ 

ʘʥʘʣʽʟ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ, ʘʥʘʣʽʟ ʚʠʪʨʘʪ ʪʘ ʜʦʭʦʜʽʚ, ʜʣʷ ʦʮʽʥʢʠ ʝʢʦʥʦʤʽʯʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʜʽʷʣʴʥʦʩʪʽ ʬʽʣʽʾ; 

- ʤʝʪʦʜʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ: ʟʙʽʨ ʪʘ ʘʥʘʣʽʟ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʧʨʦ 

ʜʽʷʣʴʥʽʩʪʴ ʬʽʣʽʾ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʪʘ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʟʘʣʝʞʥʦʩʪʝʡ ʪʘ ʪʝʥʜʝʥʮʽʡ; 

- ʩʦʮʽʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ: ʧʨʦʚʝʜʝʥʥʷ ʘʥʢʝʪʫʚʘʥʥʷ ʪʘ ʽʥʪʝʨʚôʶ ʟ ʧʨʘʮʽʚʥʠʢʘʤʠ 

ʬʽʣʽʾ ʜʣʷ ʦʮʽʥʢʠ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʢʣʽʤʘʪʫ, ʚʠʷʚʣʝʥʥʷ ʧʨʦʙʣʝʤ ʪʘ ʩʠʣʴʥʠʭ ʩʪʦʨʽʥ 

ʫʧʨʘʚʣʽʥʩʴʢʦʾ ʩʪʨʫʢʪʫʨʠ; 

- ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ: ʧʦʨʽʚʥʷʥʥʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʩʪʨʫʢʪʫʨ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʬʽʣʽʾ ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʛʘʣʫʟʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʢʦʥʢʫʨʝʥʪʥʠʭ ʧʝʨʝʚʘʛ ʪʘ ʥʝʜʦʣʽʢʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʦʙʛʦʚʦʨʝʥʥʷ. ɼʽʷʣʴʥʽʩʪʴ ʬʽʣʽʾ çɹʽʣʦʮʝʨʢʽʚʩʴʢʝ 

ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè ɼʉɻʇ çʃʽʩʠ ʋʢʨʘʾʥʠè ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ 

ʣʽʩʦʧʨʦʜʫʢʮʽʾ ʪʘ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ. 

ʇʦʩʣʫʛʠ, ʱʦ ʥʘʜʘʶʪʴʩʷ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʥʘʩʪʫʧʥʽ: ʨʦʟʧʠʣ ʜʘʚʘʣʴʥʠʮʴʢʦʾ 

ʩʠʨʦʚʠʥʠ, ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʘʛʦʥʽʚ ʪʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʨʦʚ. 

ʌʽʣʽʷ çɹʽʣʦʮʝʨʢʽʚʩʴʢʝ ʃɻè ɼʉɻʇ çʃʽʩʠ ʋʢʨʘʾʥʠè ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚʟʷʣʘ ʢʫʨʩ 

ʥʘ ʧʝʨʝʨʦʙʢʫ ʢʨʫʛʣʠʭ ʣʽʩʦʤʘʪʝʨʽʘʣʽʚ. ɿ ʢʦʞʥʠʤ ʨʦʢʦʤ ʛʣʠʙʠʥʘ ʧʝʨʝʨʦʙʢʠ 

ʧʦʩʠʣʶʻʪʴʩʷ. ʊʘʢ, ʟʘ ʩʽʯʝʥʴ-ʛʨʫʜʝʥʴ 2023 ʨ. ʦʙʩʷʛ ʚʠʨʦʙʥʠʮʪʚʘ ʩʢʣʘʚ                         

14545 ʪʠʩ. ʛʨʥ., ʘ ʚʠʪʨʘʪʠ ʩʠʨʦʚʠʥʠ ʧʨʠ ʮʴʦʤʫ ʩʢʣʘʣʠ 10884 ʪʠʩ. ʛʨʥ. ɿʘʣʠʰʢʠ 

ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʥʘ ʩʢʣʘʜʘʭ ï 296,0 ʪʠʩ. ʛʨʥ. ʂʨʽʤ ʪʦʛʦ ʧʦʥʘʜ 50,5 % 

ʣʽʩʦʧʨʦʜʫʢʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚʦ ʧʦʩʪʘʯʘʻʪʴʩʷ ʟʘʢʦʨʜʦʥʥʠʤ ʩʧʦʞʠʚʘʯʘʤ. 

ʋʧʨʘʚʣʽʥʥʷ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʤ ʚʠʨʦʙʥʠʮʪʚʦʤ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʨʽʚʥʽ ʬʽʣ̔ʾ  ʪʘ 

ʾ ʾʧʽʜʨʦʟʜʽʣʽʚ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʨʘʤʢʘʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ ʽ ʟʚʦʜʠʪʴʩʷ ʜʦ 

ʚʧʣʠʚʫ ʥʘ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʡ ʚʠʨʦʙʥʠʯʠʡ ʧʨʦʮʝʩ, ʜʦʧʦʤʽʞʥʠʡ ʧʨʦʮʝʩ, ʘ ʪʘʢʦʞ 

ʥʘ ʽʥʰʽ ʚʠʨʦʙʥʠʯʽ ʧʨʦʮʝʩʠ. 

ʋʧʨʘʚʣʽʥʥʷ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʤ ʧʨʦʮʝʩʦʤ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʫʧʨʘʚʣʽʥʥʷ 

ʚʽʜʧʫʩʢʦʤ ʣʽʩʫ, ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷʤ, ʣʽʩʦʨʦʟʚʝʜʝʥʥʷʤ, ʧʨʦʚʝʜʝʥʥʷʤ ʨʫʙʦʢ 

ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʦʟʜʦʨʦʚʣʝʥʥʷ ʥʘʩʘʜʞʝʥʴ, ʦʭʦʨʦʥʦʶ ʽ ʟʘʭʠʩʪʦʤ ʣʽʩʫ ʚʽʜ ʧʦʞʝʞ, 

ʰʢʽʜʥʠʢʽʚ ʽ ʭʚʦʨʦʙ ʣʽʩʫ. ɺʘʞʣʠʚʦ ʧʨʠ ʮʴʦʤʫ ʟʘʙʝʟʧʝʯʠʪʠ ʧʽʜʚʠʱʝʥʥʷ 
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ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʣʽʩʽʚ, ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ, 

ʘ ʪʘʢʦʞ ʙʝʟʧʝʨʝʨʚʥʝ ʽ ʥʝʚʠʩʥʘʞʣʠʚʝ ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ. 

ɻʦʣʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʧʽʜʧʨʠʻʤʩʪʚʘ ʻ ʨʦʟʰʠʨʝʥʝ ʚʽʜʪʚʦʨʝʥʥʷ ʣʽʩʫ ʪʘ 

ʦʨʛʘʥʽʟʘʮʽʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʣʽʩʦʢʦʨʠʩʪʫʚʘʥʥʷ ʜʣʷ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʢʨʘʾʥʠ ʚ 

ʜʝʨʝʚʠʥʽ ʽ ʽʥʰʽʡ ʣʽʩʦʚʽʡ ʧʨʦʜʫʢʮʽʾ. ɺʘʞʣʠʚʦ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʠ ʝʬʝʢʪʠʚʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʽʭ ʙʘʛʘʪʦʛʨʘʥʥʠʭ ʢʦʨʠʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʣʽʩʫ. 

ɺ ʫʤʦʚʘʭ ʨʠʥʢʦʚʠʭ ʚʽʜʥʦʩʠʥ ʤʝʪʦʶ ʢʦʞʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʻ ʦʪʨʠʤʘʥʥʷ 

ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʛʦ ʧʨʠʙʫʪʢʫ. ɼʦʩʷʛʪʠ ʪʘʢʦʾ ʤʝʪʠ ʤʦʞʫʪʴ ʪʽʣʴʢʠ ʪʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢʽ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘʷʚʥʽ ʨʝʩʫʨʩʠ. ʅʝ ʤʝʥʰ 

ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʩʝʨʝʜ ʨʝʩʫʨʩʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʘʡʤʘʶʪʴ ʟʘʩʦʙʠ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʦʩʢʽʣʴʢʠ ʦʩʥʦʚʥʽ ʟʘʩʦʙʠ ʻ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʶ ʙʘʟʦʶ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ 

ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʡʦʛʦ ʧʦʜʘʣʴʰʦʛʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʽ ʨʦʟʚʠʪʢʫ. ʊʦʤʫ ʝʬʝʢʪʠʚʥʝ ʽ 

ʨʘʮʽʦʥʘʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʥʦʚʥʠʭ ʟʘʩʦʙʽʚ ʽ ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʩʧʨʠʷʻ 

ʧʦʣʽʧʰʝʥʥʶ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ: ʟʨʦʩʪʘʥʥʶ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʧʨʘʮʽ ʽ ʬʦʥʜʦʚʽʜʜʘʯʽ, ʟʙʽʣʴʰʝʥʥʶ ʦʙʩʷʛʫ ʚʠʧʫʩʢʫ ʧʨʦʜʫʢʮʽʾ, 

ʟʥʠʞʝʥʥʶ ʾʾ ʩʦʙʽʚʘʨʪʦʩʪʽ ʪʘ ʝʢʦʥʦʤʽʾ ʢʘʧʽʪʘʣʴʥʠʭ ʚʢʣʘʜʝʥʴ.  

ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʥʦʚʥʠʭ ʟʘʩʦʙʽʚ ʤʦʞʥʘ ʧʦʣʽʧʰʠʪʠ ʰʣʷʭʦʤ 

ʥʘʨʦʱʫʚʘʥʥʷ ʾʭ ʧʦʪʝʥʮʽʘʣʫ (ʝʢʩʪʝʥʩʠʚʥʠʡ ʧʽʜʭʽʜ) ʽ ʯʝʨʝʟ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ (ʽʥʪʝʥʩʠʚʥʠʡ ʧʽʜʭʽʜ). ɽʢʦʥʦʤʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʤ 

ʻ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʫ ʨʦʙʦʪʠ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʦʚʥʝ ʟʘʚʘʥʪʘʞʝʥʥʷ ʥʘʷʚʥʦʛʦ ʤʘʰʠʥʦ-

ʪʨʘʢʪʦʨʥʦʛʦ ʧʘʨʢʫ ʽ ʽʥʰʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʪʦʙʪʦ ̔ ʥʪʝʥʩʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʦʩʥʦʚʥʠʭ ʟʘʩʦʙʽʚ. 

ɸʥʘʣʽʟʫʶʯʠ ʛʦʩʧʦʜʘʨʩʴʢʫ ʜʽʷʣʴʥʽʩʪʴ ʬʽʣʽʾ çɹʽʣʦʮʝʨʢʽʚʩʴʢʝ ʃɻè ɼʉɻʇ çʃʽʩʠ 

ʋʢʨʘʾʥʠè ʥʝʦʙʭʽʜʥʦ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʦʩʥʦʚʥʠʭ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ, ʩʧʦʞʠʚʘʯʽʚ, 

ʘʩʦʨʪʠʤʝʥʪ ʣʽʩʦʧʨʦʜʫʢʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʘ ʪʘʢʦʞ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʪʘ ʦʮʽʥʠʪʠ 

ʧʦʢʘʟʥʠʢʠ ʧʨʠʙʫʪʢʦʚʦʩʪʽ, ʬʦʨʤʠ ʽ ʩʠʩʪʝʤʠ ʦʧʣʘʪʠ ʧʨʘʮʽ ʫ ʬʽʣʽʾ, ʩʪʨʫʢʪʫʨʫ 

ʩʦʙʽʚʘʨʪʦʩʪʽ ʚʠʨʦʙʽʚ, ʢʨʽʤ ʪʦʛʦ, ʧʦʜʘʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʚʽʜʦʢʨʝʤʣʝʥʠʭ 

ʧʽʜʨʦʟʜʽʣʽʚ ʬʽʣʽʾ, ʾʭ ʩʪʘʪʫʩ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʚʥʫʪʨʽʰʥʴʦ-ʝʢʦʥʦʤʽʯʥʠʤ 

ʤʝʭʘʥʽʟʤʦʤ ʧʽʜʧʨʠʻʤʩʪʚʘ [27, 31]. 

ʆʩʥʦʚʥʽ ʧʦʩʪʘʯʘʣʴʥʠʢʠ ʩʠʨʦʚʠʥʠ ʽ ʤʘʪʝʨʽʘʣʽʚ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʷ 1 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʩʪʘʯʘʣʴʥʠʢʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ ʩʪʘʥʦʤ ʥʘ 2023 ʨʽʢ 

ʇʦʩʪʘʯʘʣʴʥʠʢʠ ɺʠʜʠ ʧʨʦʜʫʢʮʽʾ 

ʆʙʩʷʛʠ 

ʧʦʩʪʘʯʘʥʥʷ 

ʪʠʩ. ʛʨʥ % 

ʊʆɺ çʆʜʞʘʩ ɻʨʫʧè ʧʘʣʠʚʦ 1731 90,7 

ʊʆɺ çɻʘʟʧʨʦʛʨʝʩè 
ʤʘʩʣʦ ʜʠʟʝʣʴʥʝ, ʘʚʪʦʤʦʙʽʣʴʥʝ, ʚʝʨʝʪʝʥʢʘ 

ʋï20 
20,5 1,1 

ʊʆɺ çʄʝʪʘʣʦʙʘʟʘ ɹʦʯʘʨʦʚè ʮʚʷʭʠ 4,8 0,3 

ʊʆɺ çʋʢʨʪʝʭʥʦʧʨʦʤ-ɺʦʩʪʦʢè ʛʫʤʘ 132,7 7,0 

ɯʥʰʽ ʧʦʩʪʘʯʘʣʴʥʠʢʠ ʧʠʣʠ, ʢʨʫʛʠ, ʨʝʤʝʥʽ 20 0,9 
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ɿʘ ʜʘʥʠʤʠ ʪʘʙʣʠʮʽ 1 ʚʠʜʥʦ, ʱʦ ʦʩʥʦʚʥʠʤ ʧʦʩʪʘʯʘʣʴʥʠʢʦʤ ʻ ʊʆɺ çʆʜʞʘʩ 

ɻʨʫʧè, ʧʠʪʦʤʘ ʚʘʛʘ ʷʢʦʛʦ ʥʘ 2023 ʨ. ʩʪʘʥʦʚʠʣʘ 90,7 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʩʫʤʠ 

ʧʦʩʪʘʯʘʥʥʷ. ɺʦʥʘ ʨʝʘʣʽʟʫʻ ʧʽʜʧʨʠʻʤʩʪʚʫ ʜʠʟʝʣʴʥʝ ʧʘʣʠʚʦ ʪʘ ʙʝʥʟʠʥ. ʊʘʢʦʞ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʧʦʩʪʘʯʘʥʥʽ ʨʝʩʫʨʩʽʚ ʚʽʜʽʛʨʘʻ ʧʦʩʪʘʯʘʥʥʷ ʛʫʤʠ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʦ ʜʦ 

ʂɸʄɸɿʽʚ ʪʘ ɿɯʃ-131, ʷʢʝ ʟʘʡʤʘʻ 7 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʩʫʤʠ. ɺʩʽ ʽʥʰʽ ʧʦʩʪʘʯʘʣʴʥʠʢʠ 

ʭʦʯ ʽ ʟʘʡʤʘʶʪʴ ʥʝʚʝʣʠʢʫ ʯʘʩʪʢʫ ʫ ʧʦʩʪʘʯʘʥʥʽ ʨʝʩʫʨʩʽʚ, ʘʣʝ ʚʦʥʠ ʻ ʜʫʞʝ 

ʚʘʞʣʠʚʠʤʠ ʜʣʷ ʙʝʟʧʝʨʝʨʚʥʦʾ ʨʦʙʦʪʠ ʥʘʰʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʂʨʽʤ ʪʦʛʦ, ʬʽʣʽʷ çɹʽʣʦʮʝʨʢʽʚʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè ɼʉɻʇ çʃʽʩʠ 

ʋʢʨʘʾʥʠè ʝʢʩʧʦʨʪʫʻ ʩʚʦʶ ʣʽʩʦʧʨʦʜʫʢʮʽʶ ʚ ʪʘʢʽ ʢʨʘʾʥʠ ʷʢ: ʊʫʨʝʯʯʠʥʘ, ʏʝʭʽʷ, 

ʅʽʤʝʯʯʠʥʘ, ʋʛʦʨʱʠʥʘ, ɸʚʩʪʨʽʷ ʪʘ ɹʦʣʛʘʨʽʷ [23]. 

ʌʽʣʽʷ çɹʽʣʦʮʝʨʢʽʚʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè ɼʉɻʇ çʃʽʩʠ ʋʢʨʘʾʥʠè 

ʟʘʡʤʘʻʪʴʩʷ ʪʘʢʦʞ ʩʽʣʴʩʴʢʠʤ ʛʦʩʧʦʜʘʨʩʪʚʦʤ, ʤʠʩʣʠʚʩʪʚʦʤ. ʑʦʜʦ ʟʙʠʪʢʦʚʠʭ ʩʬʝʨ 

ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʪʦ ʮʝ ʣʠʰʝ ʚʠʨʦʙʥʠʮʪʚʦ ʩʪʦʣʷʨʥʠʭ ʚʠʨʦʙʽʚ, ʘʜʞʝ ʥʘ 

ʥʘʰʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ʮʽ ʚʠʨʦʙʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʟʽ ʟʥʘʯʥʠʤ ʚʽʜʭʠʣʝʥʥʷʤ ʚʽʜ 

ɼʝʨʞʩʪʘʥʜʘʨʪʽ ʚ ʋʢʨʘʾʥʠ.  

ʆʩʥʦʚʥʽ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʾʭʥʽ ʯʠʩʣʦʚʽ ʚʠʨʘʞʝʥʥʷ ʟʘ 2021ï2023 ʨʨ. 

ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 2. 

ʊʘʙʣʠʮʷ 2 

ʆʩʥʦʚʥʽ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʧʨʦʪʷʛʦʤ  

2021ï2023 ʨʨ. 

ˉ 

ʟ/ʧ 
ʇʦʢʘʟʥʠʢʠ ʆʜ. ʚʠʤʽʨʫ 

ʈʦʢʠ 

2021 2022 2023 

1. ʆʙʩʷʛ ʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ ʪʠʩ. ʛʨʥ. 138367 228020 229562 

2. 
ʈʝʘʣʽʟʘʮʽʷ ʣʽʩʦʧʨʦʜʫʢʮʽʾ 

ʚ ʪ.ʯ. ʧʨʦʜʫʢʮʽʾ ʜʝʨʝʚʦʧʝʨʝʨʦʙʢʠ 
ʪʠʩ. ʛʨʥ. - - 

212946 

14545 

3. 

ʏʠʩʝʣʴʥʽʩʪʴ ʧʨʘʮʽʚʥʠʢʽʚ  

ʚʩʴʦʛʦ 

ʚ ʪ.ʯ. ʥʘ ʜʝʨʝʚʦʧʝʨʝʨʦʙʮʽ 

ʯʦʣ. 
287 

26 

315 

24 

281 

23 

4. 
ʌʦʥʜ ʦʧʣʘʪʠ ʧʨʘʮʽ 

ʚ ʪ.ʯ. ʥʘ ʜʝʨʝʚʦʧʝʨʝʨʦʙʮʽ 
ʪʠʩ. ʛʨʥ. 

64327 

2860 

91695 

2904 

81950 

3137 

5. 

ʈʽʚʝʥʴ ʩʝʨʝʜʥʴʦʾ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ 

ʧʦ ʧʽʜʧʨʠʻʤʩʪʚʫ 

ʚ ʪ.ʯ. ʧʦ ʜʝʨʝʚʦʧʝʨʝʨʦʙʮʽ 

ʛʨʥ. 
18678,00 

9167,00 

24258,00 

10083,00 

24303,0 

11366,0 

6. 
ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʘʮʽ ʥʘ 1 

ʧʨʘʮʽʚʥʠʢʘ ʚ ʤʽʩʷʮʴ 
ʛʨʥ. 40176 60323 68079 

7. ʉʦʙʽʚʘʨʪʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʜʫʢʮʽʾ ʪʠʩ. ʛʨʥ 109961 173234 171129 

8. ʄʘʪʝʨʽʘʣʴʥʽ ʚʠʪʨʘʪʠ ʪʠʩ. ʛʨʥ. 47517 44041 43483 

9. ʈʝʥʪʘʙʝʣʴʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚ % 0,9 2,0 12,0 

10. ɺʘʣʦʚʠʡ ʧʨʠʙʫʪʦʢ ʪʠʩ. ʛʨʥ. 28406 54786 58433 

11. ʏʠʩʪʠʡ ʧʨʠʙʫʪʦʢ ʪʠʩ. ʛʨʥ. 1212 4473 27600 

12. ʆʙʩʷʛ ʽʥʚʝʩʪʠʮʽʡ ʪʠʩ. ʛʨʥ. 4872 11031 5084 
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ʍʘʨʘʢʪʝʨʠʟʫʶʯʠ ʦʩʥʦʚʥʽ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ 

ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʪʦʚʘʨʥʘ ʧʨʦʜʫʢʮʽʷ ʪʘ ʨʝʘʣʽʟʘʮʽʷ ʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ 

ʟ 2021 ʧʦ 2023 ʨʨ. ʟʨʦʩʪʘʻ. ɿʨʦʩʪʘʥʥʷ ʦʙʩʷʛʽʚ ʪʦʚʘʨʥʦʾ ʧʨʦʜʫʢʮʽʾ ʦʙʫʤʦʚʣʝʥʦ 

ʟʙʽʣʴʰʝʥʥʷʤ ʦʙôʻʤʽʚ ʩʫʮʽʣʴʥʦ-ʩʘʥʽʪʘʨʥʠʭ ʪʘ ʚʠʙʽʨʢʦʚʦ-ʩʘʥʽʪʘʨʥʠʭ ʨʫʙʦʢ, ʷʢʽ 

ʚʽʜʚʦʜʷʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʢʘʪʘʩʪʨʦʬʽʯʥʦʛʦ ʚʩʠʭʘʥʥʷ ʩʦʩʥʦʚʠʭ ʥʘʩʘʜʞʝʥʴ. ʈʘʟʦʤ ʟ 

ʪʠʤ ʤʦʜʝʨʥʽʟʘʮʽʷ ʚʠʨʦʙʥʠʮʪʚʘ ʜʘʣʘ ʤʦʞʣʠʚʽʩʪʴ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʥʘʣʘʛʦʜʠʪʠ 

ʧʦʛʣʠʙʣʝʥʫ ʧʝʨʝʨʦʙʢʫ ʜʝʨʝʚʠʥʠ, ʧʽʜʚʠʱʠʪʠ ʾʾ ʷʢʽʩʪʴ, ʨʦʟʰʠʨʠʪʠ ʘʩʦʨʪʠʤʝʥʪ 

ʧʨʦʜʫʢʮʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʜʦʟʚʦʣʠʣʦ ʚʠʡʪʠ ʥʘ ʥʦʚʽ ʨʠʥʢʠ ʟʙʫʪʫ ʣʽʩʦʧʨʦʜʫʢʮʽʾ. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʧʨʘʮʽ ʟʨʦʩʣʘ ʟʘ ʨʘʭʫʥʦʢ ʚʠʧʫʩʢʫ ʧʨʦʜʫʢʮʽʾ ʚʠʱʠʭ 

ʩʧʦʞʠʚʯʠʭ ʷʢʦʩʪʝʡ, ʘ ʪʘʢʦʞ ʟʘ ʨʘʭʫʥʦʢ ʧʦʢʨʘʱʝʥʥʷ ʨʦʙʦʪʠ ʧʦ ʝʢʦʥʦʤʽʾ ʧʘʣʠʚʥʦ-

ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ. 

ʏʠʩʝʣʴʥʽʩʪʴ ʧʝʨʩʦʥʘʣʫ ʧʦ ʢʘʪʝʛʦʨʽʾ ʧʨʘʮʽʚʥʠʢʽʚ ʟʘ 2021ï2023 ʨʨ. ʥʘʚʝʜʝʥʘ ʚ 

ʪʘʙʣ. 3. 

ʊʘʙʣʠʮʷ 3 

ʏʠʩʝʣʴʥʽʩʪʴ ʧʝʨʩʦʥʘʣʫ 

ʂʘʪʝʛʦʨʽʷ ʧʨʘʮʽʚʥʠʢʽʚ 

2021 ʨ. 2022 ʨ. 2023 ʨ. 

ɺʽʜʭʠʣʝʥʥʷ 

2023 ʨ. ʚʽʜ 

2022 ʨ. 

ʢʽʣʴʢ. 

ʛʨʥ. 
% 

ʢʽʣʴʢ. 

ʛʨʥ. 
% 

ʢʽʣʴʢ. 

ʛʨʥ. 
% Ñ % 

ʋʧʨʘʚʣʽʥʩʴʢʠʡ ʘʧʘʨʘʪ 33 11,5 34 10,8 32 11,4 -2 6,0 

ʌʘʭʽʚʮʽʚ, ʚʠʨʦʙʥʠʯʠʡ 

ʧʝʨʩʦʥʘʣ 
254 88,5 281 89,2 249 88,6 -32 11,3 

ɺʩʴʦʛʦ 287 100,0 315 100,0 281 100,0 -34 - 

 

ʆʧʣʘʪʘ ʧʨʘʮʽ ʥʘ ʣʽʩʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʧʨʦʚʦʜʠʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʟʘʢʦʥʫ çʇʨʦ ʦʧʣʘʪʫ ʧʨʘʮʽè, ʂʦʜʝʢʩʫ ʟʘʢʦʥʽʚ ʧʨʦ ʧʨʘʮʶ ʋʢʨʘʾʥʠ, ʂʦʣʝʢʪʠʚʥʦʛʦ 

ʜʦʛʦʚʦʨʫ, ɻʘʣʫʟʝʚʦʾ ʫʛʦʜʠ ʪʘ ʽʥʰʠʭ ʟʘʢʦʥʦʜʘʚʯʠʭ ʽ ʥʦʨʤʘʪʠʚʥʠʭ ʘʢʪʽʚ. 

ɺ ʜʦʩʣʽʜʞʝʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʘʢʽ ʬʦʨʤʠ ʽ ʩʠʩʪʝʤʠ 

ʦʧʣʘʪʠ ʧʨʘʮʽ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ: ʪʘʨʠʬʥʘ (ʚʽʜʨʷʜʥʘ, ʧʦʛʦʜʠʥʥʘ) ʪʘ ʙʝʟʪʘʨʠʬʥʘ 

(ʢʦʥʪʨʘʢʪʥʘ). ʈʦʙʦʪʘ ʚ ʥʝʨʦʙʦʯʠʡ ʜʝʥʴ ʦʧʣʘʯʫʻʪʴʩʷ ʚ ʧʦʜʚʽʡʥʦʤʫ ʨʦʟʤʽʨʽ. 

ɹʝʟʪʘʨʠʬʥʘ ʢʦʥʪʨʘʢʪʥʘ ʟʘʨʦʙʽʪʥʘ ʧʣʘʪʘ ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʣʠʰʝ ʥʘ ʜʠʨʝʢʪʦʨʘ 

ʧʽʜʧʨʠʻʤʩʪʚʘ. ʁʦʛʦ ʢʦʥʪʨʘʢʪ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ 3-ʦʭ ʨʽʯʥʠʡ ʪʝʨʤʽʥ, ʜʦʩʪʨʦʢʦʚʦ 

ʟʚʽʣʴʥʠʪʠ ʟʘ ʥʝʚʠʢʦʥʘʥʥʷ ʩʚʦʾʭ ʧʦʚʥʦʚʘʞʝʥʴ ʘʙʦ ʧʨʠʡʥʷʪʠ ʥʘ ʨʦʙʦʪʫ ʤʘʻ ʧʨʘʚʦ 

ʉʪʦʣʠʯʥʠʡ ʣʽʩʦʚʠʡ ʦʬʽʩ ʟʘ ʥʘʢʘʟʦʤ ʎʝʥʪʨʘʣʴʥʦʛʦ ʤʽʞʨʝʛʽʦʥʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ 

ʣʽʩʦʚʦʛʦ ʪʘ ʤʠʩʣʠʚʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ. ʆʭʘʨʘʢʪʝʨʠʟʫʻʤʦ ʜʽʷʣʴʥʽʩʪʴ 

ʧʽʜʨʦʟʜʽʣʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʦʩʥʦʚʽ ʪʘʙʣ. 4. 
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ʊʘʙʣʠʮʷ 4 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʽʜʨʦʟʜʽʣʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʾʭ ʩʪʨʫʢʪʫʨʘ ʪʘ  

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʫ ʤʝʞʘʭ ʚʥʫʪʨʽʰʥʴʦʝʢʦʥʦʤʽʯʥʦʛʦ ʤʝʭʘʥʽʟʤʫ 

ɺʽʜʜʽʣʠ 

ʧʽʜʨʦʟʜʽʣʽʚ ʪʘ 

ʩʧʝʮʽʘʣʽʩʪʠ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

ʎʝʥʪʨ ʚʠʪʨʘʪ 

1. ʂʘʜʨʦʚʘ ʩʣʫʞʙʘ ʧʨʠʡʥʷʪʪʷ ʪʘ ʟʚʽʣʴʥʝʥʥʷ ʧʨʘʮʽʚʥʠʢʽʚ, ʦʨʛʘʥʽʟʘʮʽʷ ʧʝʨʝʧʽʜʛʦʪʦʚʢʠ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ 

2. ɽʢʦʥʦʤʽʯʥʘ 

ʩʣʫʞʙʘ 

ʨʦʟʨʦʙʢʘ ʧʦʪʦʯʥʠʭ ʽ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʧʣʘʥʽʚ, ʩʢʣʘʜʘʥʥʷ ʢʦʰʪʦʨʠʩʫ 

ʚʠʪʨʘʪ, ʚʠʟʥʘʯʝʥʥʷ ʩʦʙʽʚʘʨʪʦʩʪʽ ʚʠʨʦʙʽʚ ʪʘ ʮʽʥʠ ʧʨʦʜʫʢʮʽʾ 

3. ɺʽʜʜʽʣ 

ʙʫʭʛʘʣʪʝʨʽʾ 

ʩʢʣʘʜʘʥʥʷ ʙʘʣʘʥʩʫ, ʬʽʥʘʥʩʦʚʦʾ ʟʚʽʪʥʦʩʪʽ, ʨʦʟʨʘʭʫʥʦʢ ʬʘʢʪʠʯʥʦʾ 

ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ, ʬʦʨʤʫʚʘʥʥʷ ʦʩʥʦʚʥʦʾ ʪʘ ʜʦʜʘʪʢʦʚʦʾ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ, 

ʧʽʜʛʦʪʦʚʢʘ ʰʪʘʪʥʦʛʦ ʨʦʟʧʠʩʫ, ʘʥʘʣʽʟ ʬʦʥʜʫ ʦʧʣʘʪʠ ʧʨʘʮʽ 

ʎʝʥʪʨ ʜʦʭʦʜʽʚ 

4. ɺʠʨʦʙʥʠʯʠʡ 

ʚʽʜʜʽʣ 

ʨʝʘʣʽʟʘʮʽʷ ʧʨʦʜʫʢʮʽʾ, ʧʦʰʫʢ ʥʦʚʠʭ ʢʣʽʻʥʪʽʚ, ʫʧʨʘʚʣʽʥʥʷ ʨʝʢʣʘʤʥʦʶ 

ʧʦʣʽʪʠʢʦʶ 

5. ɺʽʜʜʽʣ ʣʽʩʦʚʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʚʝʜʝʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʣʽʩʦʚʠʤ ʛʦʩʧʦʜʘʨʩʪʚʦʤ 

 

ʇʣʘʥʦʚʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʩʣʫʞʙʘ ʟʜʽʡʩʥʶʻ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʧʣʘʥʫʚʘʥʥʷ ʪʘ 

ʜʦʩʷʛʥʝʥʥʷ ʪʝʤʧʽʚ ʨʦʩʪʫ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʩʢʣʘʜʘʥʥʷ ʪʝʭʥʽʯʥʠʭ, ʧʨʦʤʠʩʣʦʚʠʭ ʽ 

ʬʽʥʘʥʩʦʚʠʭ ʧʣʘʥʽʚ. ʇʨʦʚʦʜʠʪʴ ʢʦʤʧʣʝʢʩʥʽ ʝʢʦʥʦʤʽʯʥʽ ʘʥʘʣʽʟʠ ʽ ʦʮʽʥʢʠ ʥʘʩʣʽʜʢʽʚ 

ʚʠʨʦʙʥʠʯʦ-ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʡʦʛʦ ʚʠʨʦʙʥʠʯʠʭ 

ʧʽʜʨʦʟʜʽʣʽʚ. ʆʨʛʘʥʽʟʘʮʽʶ ʨʦʙʦʪʠ ʧʣʘʥʦʚʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʚʽʜʜʽʣʫ ʨʝʛʫʣʶʻ 

ʥʘʯʘʣʴʥʠʢ ʚʽʜʜʽʣʫ. 

ɿʘ 3 ʦʩʪʘʥʥʽ ʨʦʢʠ ʮʽʥʠ ʟʤʽʥʠʣʠʩʴ ʣʠʰʝ ʦʜʠʥ ʨʘʟ ʚ 2023 ʨ. ʚ ʟʘʛʘʣʴʥʦʤʫ ʥʘ 

10ï12 % ʟʘ ʨʘʭʫʥʦʢ ʧʽʜʥʽʤʘʥʥʷ ʤʽʥʽʤʘʣʴʥʦʾ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ 

ʧʦʜʦʨʦʞʯʘʥʥʷ ʣʽʩʦʧʨʦʜʫʢʮʽʾ. 

ʅʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʧʨʘʮʶʻ 96 ʩʧʝʮʽʘʣʽʩʪʽʚ ʟ ʚʠʱʦʶ ʦʩʚʽʪʦʶ, 55 ï ʟ ʩʝʨʝʜʥʴʦ 

ʩʧʝʮʽʘʣʴʥʦʶ ʦʩʚʽʪʦʶ. 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʬʦʥʜʫ ʦʧʣʘʪʠ ʧʨʘʮʽ ʫ ʬʽʣʽ ʾçɹʽʣʦʮʝʨʢʽʚʩʴʢʝ ʣʽʩʦʚʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦè ɼʉɻʇ çʃʽʩʠ ʋʢʨʘʾʥʠè ʧʦʜʘʥʘ ʚ ʪʘʙʣ. 5. 

ʊʘʙʣʠʮʷ 5 

ʌʦʥʜ ʦʧʣʘʪʠ ʧʨʘʮʽ ʬʽʣʽʾ çɹʽʣʦʮʝʨʢʽʚʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè  

ɼʉɻʇ çʃʽʩʠ ʋʢʨʘʾʥʠè 

ʂʘʪʝʛʦʨʽʷ ʧʨʘʮʽʚʥʠʢʽʚ 

ʈʦʢʠ ɺʽʜʭʠʣʝʥʥʷ 2023 ʨ. 

ʚʽʜ 2022 ʨ. 2021 2022 2023 

ʪʠʩ. ʛʨʥ ʪʠʩ. ʛʨʥ ʪʠʩ. ʛʨʥ +/- % 

ʋʧʨʘʚʣʽʥʩʴʢʠʡ ʘʧʘʨʘʪ 10750 12317 12074 -243 -2 

ɺʠʨʦʙʥʠʯʠʡ ʧʝʨʩʦʥʘʣ 53577 79378 69876 -9502 -2 

ɺʩʴʦʛʦ 64327 91695 81950 -9745 -2 
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ɿ ʜʘʥʠʭ ʪʘʙʣʠʮʽ 5 ʚʠʜʥʦ, ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʯʠʩʝʣʴʥʦʩʪʽ ʧʨʘʮʽʚʥʠʢʽʚ ʚ       

2022 ʨʦʮʽ ʥʘ 28 ʯʦʣʦʚʽʢ ʨʽʟʢʦ ʟʙʽʣʴʰʠʚʩʷ ʬʦʥʜ ʦʧʣʘʪʠ ʧʨʘʮʽ ʥʘ 42,5 %. ʌʦʥʜ 

ʦʧʣʘʪʠ ʧʨʘʮʽ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʘʧʘʨʘʪʫ ʟʨʽʩ ʟ 10750 ʪʠʩ. ʛʨʥ. ʫ 2021 ʨ. ʜʦ        

12074 ʪʠʩ. ʛʨʥ. ʫ 2023 ʨ., ʘʙʦ ʥʘ 12,3 %. ʆʧʣʘʪʘ ʧʨʘʮʽ ʚʠʨʦʙʥʠʯʦʛʦ ʧʝʨʩʦʥʘʣʫ 

ʟʨʦʩʣʘ ʟ 53577,0 ʪʠʩ. ʛʨʥ ʜʦ 69876,0 ʪʠʩ. ʛʨʥ., ʘʙʦ ʥʘ 30,4 %. 

ʌ̔ ʣʽ ̫çɹʽʣʦʮʝʨʢʽʚʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè ɼʉɻʇ çʃʽʩʠ ʋʢʨʘʾʥʠè ʙʫʣʘ 

ʩʪʚʦʨʝʥʘ ʟʘ ʨʘʭʫʥʦʢ ʢʦʰʪʽʚ ʜʝʨʞʘʚʠ ʽ ʪʦʤʫ ʚʦʥʘ ʧʦʚʥʽʩʪʶ ʷʚʣʷʻʪʴʩʷ ʚʣʘʩʥʽʩʪʶ 

ʜʝʨʞʘʚʠ. ʇʨʠ ʮʴʦʤʫ ʜʝʨʞʘʚʘ ʤʘʻ ʧʨʘʚʦ ʟʜʽʡʩʥʶʚʘʪʠ ʢʦʥʪʨʦʣʴ ʟʘ ʮʽʣʽʩʥʽʩʪʶ 

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʧʨʦʚʦʜʠʪʠ ʱʦʨʽʯʥʽ ʧʝʨʝʚʽʨʢʠ, ʘʣʝ ʥʝ ʤʘʻ ʧʨʘʚʦ ʚʪʨʫʯʘʪʠʩʴ ʚ 

ʦʧʝʨʘʮʽʡʥʫ ʜʽʷʣʴʥʽʩʪʴ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ɺʽʜʧʦʚʽʜʥʦ ʦʨʛʘʥʽʟʘʮʽʡʥʘ ʩʪʨʫʢʪʫʨʘ ʬʽʣʽʾ çɹʽʣʦʮʝʨʢʽʚʩʴʢʝ ʣʽʩʦʚʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦè ɼʉɻʇ çʃʽʩʠ ʋʢʨʘʾʥʠè ʻ ʧʦʩʣʽʜʦʚʥʘ; ʤʝʭʘʥʽʩʪʠʯʥʘ; 

ʮʝʥʪʨʘʣʽʟʦʚʘʥʘ; ʟ ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ ʜʝʧʘʨʪʘʤʝʥʽʟʘʮʽʻʶ, ʪʦʙʪʦ ʛʨʫʧʫʚʘʥʥʷ 

ʧʨʘʮʽʚʥʠʢʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʢʦʥʫʚʘʥʠʭ ʥʠʤʠ ʬʫʥʢʮʽʡ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʢʚʘʣʽʬʽʢʦʚʘʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ; ʣʽʥʽʡʥʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʦʶ 

ʦʨʛʘʥʽʟʘʮʽʻʶ ʩʪʨʫʢʪʫʨʠ ʫʧʨʘʚʣʽʥʥʷ. 

ʎʝʭ ʧʝʨʝʨʦʙʢʠ ʪʘ ʣʽʩʥʠʮʪʚʘ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʦʩʥʦʚʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʜʦ 

ʜʦʧʦʤʽʞʥʦʛʦ ï ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʡ ʮʝʭ ʪʘ ʢʦʪʝʣʴʥ.̫ 

ɼʣʷ ʟʜʽʡʩʥʝʥʥʷ ʧʨʦʮʝʩʫ ʦʙʣʽʢʫ ʥʘ ʢʦʞʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ʬʦʨʤʫʻʪʴʩʷ 

ʙʫʭʛʘʣʪʝʨʩʴʢʘ ʩʣʫʞʙʘ [13, 22, 25, 26]. 

ɺ ʙʫʭʛʘʣʪʝʨʽʾ ʬʽʣʽʾ ʧʨʘʮʶʻ 12 ʧʨʘʮʽʚʥʠʢʽʚ. ʆʯʦʣʶʻ ʧʽʜʨʦʟʜʽʣ ʛʦʣʦʚʥʠʡ 

ʙʫʭʛʘʣʪʝʨ. ɿʛʽʜʥʦ ʰʪʘʪʫ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʛʦʣʦʚʥʦʛʦ ʙʫʭʛʘʣʪʝʨʘ ʧʨʘʮʶʶʪʴ 

ʟʘʩʪʫʧʥʠʢʠ, ʘ ʩʘʤʝ: ʧʨʦʚʽʜʥʠʡ ʙʫʭʛʘʣʪʝʨ (ʚʝʜʝ ʦʙʣʽʢ ʧʝʨʝʨʦʙʢʠ), ʙʫʭʛʘʣʪʝʨ ʧʦ 

ʦʙʣʽʢʫ ʣʽʩʦʧʨʦʜʫʢʮʽʾ ʪʘ ʦʩʥʦʚʥʠʭ ʟʘʩʦʙʽʚ, ʙʫʭʛʘʣʪʝʨ ʧʦ ʦʙʣʽʢʫ ʤʘʪʝʨʽʘʣʽʚ ʪʘ 

ʧʦʜʘʪʢʦʚʦʤʫ ʦʙʣʽʢʫ, ʦʙʣʽʢ ʧʦʜʘʪʢʫ ʥʘ ʜʦʜʘʥʫ ʚʘʨʪʽʩʪʴ), ʙʫʭʛʘʣʪʝʨ ʧʦ ʟʘʨʦʙʽʪʥʽʡ 

ʧʣʘʪʽ, ʙʫʭʛʘʣʪʝʨ ʧʦ ʨʦʟʨʘʭʫʥʢʘʭ ʟ ʜʝʙʽʪʦʨʘʤʠ ʪʘ ʢʨʝʜʠʪʦʨʘʤʠ, ʙʫʭʛʘʣʪʝʨ-ʢʘʩʠʨ. 

ʂʦʞʝʥ ʧʨʘʮʽʚʥʠʢ ʙʫʭʛʘʣʪʝʨʽʾ ʚʠʢʦʥʫʻ ʩʚʦʾ ʦʙʦʚôʷʟʢʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʧʦʩʘʜʦʚʠʭ ʽʥʩʪʨʫʢʮʽʡ, ʟʘʪʚʝʨʜʞʝʥʠʭ ʢʝʨʽʚʥʠʢʦʤ ʧʽʜʧʨʠʻʤʩʪʚʘ. ɺʦʥʠ ʻ 

ʝʬʝʢʪʠʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʫʧʨʘʚʣʽʥʥʷ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʨʘʮʽʦʥʘʣʴʥʦ ʨʦʟʧʦʜʽʣʠʪʠ 

ʦʙʦʚôʷʟʢʠ ʤʽʞ ʧʨʘʮʽʚʥʠʢʘʤʠ, ʯʽʪʢʦ ʚʠʟʥʘʯʠʪʠ ʚʠʤʦʛʠ ʜʦ ʥʠʭ ʽ ʧʽʜʚʠʱʠʪʠ 

ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʜʦʨʫʯʝʥʫ ʨʦʙʦʪʫ. ɺʦʥʠ ʪʘʢʦʞ ʩʣʫʛʫʶʪʴ ʥʦʨʤʘʪʠʚʥʦʶ 

ʦʩʥʦʚʦʶ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʭʦʜʽʚ ʚʧʣʠʚʫ ʜʦ ʧʨʘʮʽʚʥʠʢʽʚ. ʋ ʥʠʭ ʦʢʨʝʩʣʝʥʽ ʤʽʩʮʝ 

ʪʘ ʨʦʣʴ ʩʣʫʞʙʦʚʮʷ ʚ ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʨʦʟʜʽʣʫ, ʘ ʪʘʢʦʞ ʤʝʞʽ ʡʦʛʦ ʧʦʚʥʦʚʘʞʝʥʴ ʽ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ. 

ɺʠʩʥʦʚʢʠ. ɸʥʘʣʽʟ ʷʢ ʤʝʪʦʜ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʷʻ, ʭʦʯʘ ʽ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ, 

ʨʦʟʧʦʜʽʣʠʪʠ ʮʽʣʝ ʥʘ ʩʢʣʘʜʦʚʽ ʯʘʩʪʠʥʠ, ʜʦʩʣʽʜʠʪʠ ʡʦʛʦ ʦʢʨʝʤʽ ʩʪʦʨʦʥʠ, ʟʚôʷʟʢʠ ʪʘ 

ʚʣʘʩʪʠʚʦʩʪʽ. 

ʅʘ ʦʩʥʦʚʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʧʨʘʮʴ ʚʽʪʯʠʟʥʷʥʠʭ ʽ ʟʘʨʫʙʽʞʥʠʭ ʬʘʭʽʚʮʽʚ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʬʽʥʘʥʩʦʚʠʡ ʩʪʘʥ ʧʽʜʧʨʠʻʤʩʪʚʘ ʻ ʽʥʪʝʛʨʦʚʘʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ 
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ʜʽʷʣʴʥʦʩʪʽ ʟʘ ʧʝʚʥʠʡ ʧʝʨʽʦʜ. ɺʽʥ ʜʝʤʦʥʩʪʨʫʻ ʨʽʚʝʥʴ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʬʽʥʘʥʩʦʚʠʤʠ 

ʨʝʩʫʨʩʘʤʠ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʭʥʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʥʘʷʚʥʽʩʪʴ ʚʣʘʩʥʠʭ ʦʙʦʨʦʪʥʠʭ 

ʢʦʰʪʽʚ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ 

ʤʘʡʙʫʪʥʴʦʤʫ. 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ʬʽʣʽʾ çɹʽʣʦʮʝʨʢʽʚʩʴʢʝ ʃɻè 

ɼʉɻʇ çʃʽʩʠ ʋʢʨʘʾʥʠè: 

- ʫ 2022 ʨʦʮʽ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʢʦʣʠʚʘʥʥʷ ʯʠʩʪʦʛʦ ʧʨʠʙʫʪʢʫ, ʘʣʝ ʚ 2023 ʨʦʮʽ ʚʽʥ 

ʟʨʽʩ ʥʘ 23 ʤʣʥ ʛʨʥ ʟʘʚʜʷʢʠ ʟʙʽʣʴʰʝʥʥʶ ʦʙʩʷʛʽʚ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʟʥʠʞʝʥʥʶ 

ʚʠʨʦʙʥʠʯʠʭ ʚʠʪʨʘʪ; 

-   ʟʥʦʰʝʥʽʩʪʴ ʦʩʥʦʚʥʠʭ ʬʦʥʜʽʚ ʧʝʨʝʚʠʱʫʻ 50 % ʽ ʧʨʦʜʦʚʞʫʻ ʟʨʦʩʪʘʪʠ; 

- ʨʦʙʦʯʠʡ ʢʘʧʽʪʘʣ ʟʨʽʩ ʫ 1,6 ʨʘʟʘ, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʢʨʘʱʝʥʥʷ 

ʧʣʘʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ ʨʦʟʰʠʨʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ; 

- ʧ̔ ʜʚʠʱʝʥʥʷ ʮʽʥ ʫ 2023 ʨʦʮʽ ʩʧʨʠʷʣʦ ʟʨʦʩʪʘʥʥʶ ʨʝʥʪʘʙʝʣʴʥʦʩʪʽ; 

ʈʝʢʦʤʝʥʜʘʮʽʾ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʬʽʥʘʥʩʦʚʦ-ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʩʪʘʥʫ: 

- ʦʥʦʚʠʪʠ ʦʩʥʦʚʥʽ ʟʘʩʦʙʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ; 

- ʟʘʙʝʟʧʝʯʠʪʠ ʽʥʪʝʥʩʠʚʥʽʰʝ ʟʘʚʘʥʪʘʞʝʥʥʷ ʦʩʥʦʚʥʠʭ ʟʘʩʦʙʽʚ, ʦʩʦʙʣʠʚʦ 

ʧʨʠʜʽʣʷʶʯʠ ʫʚʘʛʫ ʷʢʦʩʪʽ ʩʠʨʦʚʠʥʠ; 

- ʟʥʠʟʠʪʠ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʰʣʷʭʦʤ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ 

ʽ ʤʘʪʝʨʽʘʣʦʟʙʝʨʽʛʘʶʯʠʭ ʪʝʭʥʦʣʦʛʽʡ; 

- ʦʧʪʠʤʽʟʫʚʘʪʠ ʦʨʛʘʥʽʟʘʮʽʶ ʚʠʨʦʙʥʠʮʪʚʘ, ʟʤʝʥʰʠʚʰʠ ʧʨʦʩʪʦʾ. 

- ʩʢʦʨʦʪʠʪʠ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʪʘ ʟʙʫʪʦʚʽ ʚʠʪʨʘʪʠ, ʟʦʢʨʝʤʘ 

ʚʥʫʪʨʽʰʥʴʦʟʘʚʦʜʩʴʢʽ ʚʠʪʨʘʪʠ; 

- ʧʣʘʥʫʚʘʪʠ ʚʠʪʨʘʪʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽʥʬʣʷʮʽʾ, ʨʠʟʠʢʽʚ ʽ ʨʝʘʣʴʥʠʭ ʧʦʪʨʝʙ. 

ʋ ʧʝʨʩʧʝʢʪʠʚʽ ʧʣʘʥʫʻʪʴʩʷ ʧʨʦʚʝʜʝʥʥʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʦʮʽʥʢʠ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʥʦʚʥʠʭ ʟʘʩʦʙʽʚ, ʚʠʷʚʣʝʥʥʷ ʩʪʨʠʤʫʶʯʠʭ ʬʘʢʪʦʨʽʚ ʽ 

ʧʦʰʫʢʫ ʰʣʷʭʽʚ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 
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ADMINISTRATIVE STRUCTURE AND ORGANIZATIONAL AND ECONOMIC 

CHARACTERISTICS OF THE BRANCH "BILɸ TSERKVA FORESTRY" SSEE  

"FORESTS OF UKRAINE"  

 

Abstract. The purpose of the presented article is to analyze the management structure and 

organizational and economic characteristics of the branch "Bilʘ Tserkva Forestry" of the SSEE 

"Forests of Ukraine" in order to determine the effectiveness of its activities, identify the strengths and 

weaknesses of management, as well as develop recommendations for improving economic activity 

and management of forest resources in order to ensuring sustainable development and rational use 

of forests. An analysis of the economic indicators of economic activity for the period from 2021 to 

2023 was carried out. The results show that with the increase in the number of employees in 2022, 

the cost of the wage fund increased significantly, which indicates the positive dynamics of the 

company's development. In 2022, there were significant fluctuations in the formation of net profit, 

however, in 2023, the company managed to increase profit by UAH 23 million thanks to the increase 

in sales volumes and the reduction of production costs. Attrition of funds is about 50% and continues 

to grow. The growth of working capital by 1.6 times for 2022-2023 indicates the ability to pay debts 

and the possibility of expanding production. Factor analysis of product profitability in 2023 indicates 

that price increases will cause profitability to increase. The profitability of production in 2021, 2022, 

and 2023 is 0.9%, 2.0%, and 12.0%, respectively. The study also indicates stable growth in net profit, 

although there are significant fluctuations, and positive trends in financial condition, supported by 

increased sales and rational use of resources. The conclusions of the analysis also confirm the 

importance of intensive development and effective management for further growth of the enterprise. 

Keywords: organization of forestry production, management of forestry production, economic 

indicators, commodity products, modernization of production, labor remuneration fund, net profit, 

management efficiency, profitability. 
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ɺ. ʇ. ʐʣʘʧʘʢ1, ʉ. ɸ. ɸʜʘʤʝʥʢʦ1, ɺ. ɸ. ɺʽʪʝʥʢʦ2, ɯ. ɺ. ʂʦʟʘʯʝʥʢʦ1 

1ʋʤʘʥʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʘʜʽʚʥʠʮʪʚʘ, ʤ. ʋʤʘʥʴ, ʋʢʨʘʾʥʘ  
2ʋʤʘʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʇʘʚʣʘ ʊʠʯʠʥʠ, ʤ. ʋʤʘʥʴ, ʋʢʨʘʾʥʘ 

 

ʆʉʆɹʃʀɺʆʉʊɯ ʈʆʉʊʋ ʊɸ ʋʉʇɯʐʅʆʉʊɯ ʇʈʀʈʆɼʅʆɻʆ 

ʇʆʅʆɺʃɽʅʅʗ ʉʆʉʅʀ ɿɺʀʏɸʁʅʆɰ ʅɸ ɿʈʋɹɸʍ ʊɸ ʇɯɼ ʅɸʄɽʊʆʄ 

ʅɸʉɸɼɾEʅʔ  

 

ɺ ʩʪʘʪʪʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʽʩʪ, ʩʪʘʥ ʪʘ ʫʩʧʽʰʥʽʩʪʴ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʩʦʩʥʠ 

ʟʚʠʯʘʡʥʦʾ ʥʘ ʟʨʫʙʘʭ, ʚ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨʘʭ, ʘ ʪʘʢʦʞ ʧʽʜ ʥʘʤʝʪʦʤ ʯʠʩʪʠʭ ʪʘ ʤʽʰʘʥʠʭ ʩʦʩʥʦʚʠʭ 

ʜʝʨʝʚʦʩʪʘʥʘʭ ʚ ʫʤʦʚʘʭ ʩʚʽʞʦʛʦ ʙʦʨʫ ʪʘ ʩʚʽʞʦʛʦ ʩʫʙʦʨʫ ʬʽʣʽʾ çʅʘʨʦʜʠʮʴʢʝ ʩʧʝʮʽʘʣʽʟʦʚʘʥʝ 

ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè ʪʘ ʄʦʢʚʠʥʩʴʢʦʛʦ ʣʽʩʥʠʮʪʚʘ ʬʽʣʽʷ çʂʦʩʪʦʧʽʣʴʩʴʢʝ ʣʽʩʦʚʝ 

ʛʦʩʧʦʜʘʨʩʪʚʦè. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʩʪʫ ʪʘ ʫʩʧʽʰʥʦʩʪʽ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ 

ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʧʨʠ ʧʦʚʥʦʪʽ 0,5ï0,8. ʅʘʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʚ ʙʦʨʦʚʠʭ ʫʤʦʚʘʭ ʟ 

ʧʦʚʥʦʪʦʶ 0,7ï0,8 ʩʪʚʦʨʶʶʪʴʩʷ ʩʧʨʠʷʪʣʠʚʽ ʜʣʷ ʧʨʠʨʦʜʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʫʤʦʚʠ, ʧʨʦʪʝ ʩʘʤʦʩʽʚ 

ʧʝʨʝʚʘʞʥʦ ʥʝʞʠʪʪʻʟʜʘʪʥʠʡ. ɺʠʩʦʪʘ ʧʽʜʨʦʩʪʫ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʰʠʨʦʢʠʭ ʤʝʞʘʭ, ʚʽʜ 0,4ï0,5 ʜʦ 

12,0ï14,0 ʤ. ɿʥʘʯʥʘ ʡʦʛʦ ʯʘʩʪʠʥʘ ʚ ʢʫʨʪʠʥʘʭ ʜʫʞʝ ʧʨʠʛʥʽʯʝʥʘ, ʽʟ ʩʣʘʙʢʦ ʨʦʟʚʠʥʝʥʦʶ ʽ 

ʦʩʚʦʻʥʦʶ ʢʨʦʥʦʶ. ʇʨʠ ʮʴʦʤʫ ʚʘʨʪʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʧʽʜ ʥʘʤʝʪʦʤ ʧʨʠʨʦʜʥʠʭ ʩʦʩʥʦʚʠʭ ʜʽʣʷʥʦʢ 

ʣʽʩʫ ʜʦʩʣʽʜʞʝʥʠʭ ʦʙôʻʢʪʽʚ ʧʨʠʨʦʜʥʝ ʧʦʥʦʚʣʝʥʥʷ ʩʦʩʥʠ ʥʝʟʥʘʯʥʝ. ʉʘʤʦʩʽʚ ʩʦʩʥʠ ʟʫʩʪʨʽʯʘʻʪʴʩʷ 

ʙʣʠʞʯʝ ʜʦ ʤʝʞʽ ʚʠʜʽʣʫ, ʜʝ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʩʚʽʪʣʘ ʽ ʤʝʥʰʘ ʨʷʩʥʽʩʪʴ ʥʘʜˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ, 

ʜʦ ʩʝʨʝʜʠʥʠ ʚʠʜʽʣʫ ï ʧʦʦʜʠʥʦʢʦ ʘʙʦ ʟʦʚʩʽʤ ʚʽʜʩʫʪʥʽʡ. ʅʘ 1ï2-ʨʽʯʥʠʭ ʟʨʫʙʘʭ ʝʜʘʪʦʧʫ ɺ2, ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʡ ʦʙʩʪʝʞʝʥʦ 5 ʪʠʧʽʚ ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ: ʦʨʣʷʢʦʚʦ-ʞʦʚʪʦʟʽʣʣʝʚʠʡ, ʢʫʥʠʯʥʠʢʦʚʦ-

ʢʦʩʪʨʠʮʝʚʠʡ, ʤʽʪʣʠʮʝʚʠʡ, ʚʝʨʝʩʦʚʦ-ʙʨʫʩʥʠʯʥʠʡ ʪʘ ʢʦʩʪʨʠʮʝʚʦ-ʯʦʨʥʠʯʥʠʡ. ʋʩʧʽʰʥʝ ʧʨʠʨʦʜʥʝ 

ʚʽʜʥʦʚʣʝʥʥʷ ʩʦʩʥʠ ʥʘ 1-ʨʽʯʥʦʤʫ ʟʨʫʙʽ ʚʠʷʚʣʝʥʦ ʟ ʫʯʘʩʪʶ ʫ ʨʦʩʣʠʥʥʦʤʫ ʧʦʢʨʠʚʽ ʷʢ ʜʦʤʽʥʫʶʯʦʛʦ 

ʚʠʜʽʚ ʤʽʪʣʠʮʽ ʽ ʦʨʣʷʢʘ. ʐʪʫʯʥʦ ʩʪʚʦʨʝʥʽ ʩʦʩʥʷʢʠ ʚʽʢʦʤ ʜʦ 35 ʨʦʢʽʚ ʧʝʨʝʛʘʥʷʶʪʴ ʫ ʩʚʦʻʤʫ 

ʨʦʩʪʽ ʩʦʩʥʷʢʠ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʪʘʢʦʛʦ ʞ ʚʽʢʫ. ʇʽʩʣʷ 35-ʨʽʯʥʦʛʦ ʚʽʢʫ ʧʨʠʨʦʜʥʽ ʩʦʩʥʦʚʽ 

ʥʘʩʘʜʞʝʥʥʷ ʧʨʦʜʫʢʫʶʪʴ ʙʽʣʴʰʠʡ ʟʘʧʘʩ ʜʝʨʝʚʠʥʠ ʥʽʞ ʰʪʫʯʥʽ. ʊʘʢʦʞ, ʧʨʠʨʦʜʥʝ ʧʦʥʦʚʣʝʥʥʷ 

ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʧʽʜ ʯʘʩ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ ʜʘʻ ʟʤʦʛʫ ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ ʽ 

ʧʽʜʚʠʱʫʻ ʙʽʦʣʦʛʽʯʥʫ ʩʪʽʡʢʽʩʪʴ ʣʽʩʽʚ. ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʟ ʚʽʢʦʤ, ʩʦʩʥʷʢʠ 

ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʤʘʶʪʴ ʟʥʘʯʥʦ ʙʽʣʴʰʠʡ ʟʘʧʘʩ ʥʽʞ ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʽ ʩʦʩʥʷʢʠ. ɿʨʦʙʣʝʥʦ 

ʥʠʟʢʫ ʚʠʩʥʦʚʢʽʚ ʽ ʧʨʦʧʦʟʠʮʽʡ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ ʜʣʷ ʚʽʜʪʚʦʨʝʥʥʷ 

ʙʽʦʣʦʛʽʯʥʦ ʩʪʽʡʢʠʭ ʩʦʩʥʷʢʽʚ ʨʝʛʽʦʥʫ ʜʦʩʣʽʜʞʝʥʴ, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʦ, ʟʘ ʷʢʠʭ ʯʠʥʥʠʢʽʚ ʤʦʞʥʘ 

ʦʪʨʠʤʘʪʠ ʟʘʜʦʚʽʣʴʥʝ ʧʨʠʨʦʜʥʝ ʧʦʥʦʚʣʝʥʥʷ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʚ ʫʤʦʚʘʭ ʩʚʽʞʦʛʦ ʙʦʨʫ ʪʘ ʩʫʙʦʨʫ. 
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ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʫʩʧʽʰʥʽʩʪʴ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ, ʝʢʦʘʜʘʧʪʘʮʽʡʥʝ ʚʽʜʪʚʦʨʝʥʥʷ ʣʽʩʽʚ, 

ʩʦʩʥʷʢʠ, ʧʨʠʨʦʜʥʝ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ, ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʩʘʤʦʩʽʚ, ʨʷʩʥʽʩʪʴ ʥʘʜˇʨʫʥʪʦʚʦʛʦ 

ʧʦʢʨʠʚʫ. 
 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ ʪʘ ʘʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʉʪʘʣʝ ʫʧʨʘʚʣʽʥʥʷ 

ʨʦʟʚʠʪʢʦʤ ʣʽʩʦʚʦʾ ʛʘʣʫʟʽ ʢʨʘʾʥʠ ʚ ʮʽʣʦʤʫ ʪʘ ʟʦʢʨʝʤʘ, ʚʽʜʪʚʦʨʝʥʥʷ ʣʽʩʽʚ, ʷʢʝ ʻ 

ʦʜʥʠʤ ʟ ʧôʷʪʠ ʙʘʟʦʚʠʭ ʢʨʠʪʝʨʽʾʚ ʽ ʧʨʠʥʮʠʧʽʚ ʥʝʚʠʩʥʘʞʣʠʚʦʛʦ ʪʘ ʝʢʦʣʦʛʽʯʥʦ 

ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʣʽʩʽʚʥʠʮʪʚʘ [31], ʤʦʞʝ ʦʙʤʝʞʫʚʘʪʠʩʷ ʪʽʣʴʢʠ ʢʽʣʴʢʽʩʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ ʱʦʜʦ ʚʽʜʪʚʦʨʝʥʥʷ ʣʽʩʽʚ. ʎʝ ʫʧʨʘʚʣʽʥʥʷ ʤʘʻ ʟʘʙʝʟʧʝʯʠʪʠ ʽ ʷʢʽʩʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʮʝʩʫ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ 

ʤʝʪʦʜʽʚ ʽ ʩʧʦʩʦʙʽʚ, ʩʢʣʘʜʦʤ, ʬʦʨʤʦʶ ʨʽʟʥʦʤʘʥʽʪʪʷʤ ʚʽʜʪʚʦʨʝʥʠʭ ʣʽʩʦʚʠʭ 

ʙʽʦʛʝʦʮʝʥʦʟʽʚ ʪʘ ʾʭ ʚʽʜʧʦʚʽʜʥʽʩʪʶ ʝʢʦʣʦʛʽʯʥʠʤ ʽ ʩʦʮʽʘʣʴʥʠʤ ʧʦʪʨʝʙʘʤ ʩʧʽʣʴʥʦʪʠ.  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʫ ɭʚʨʦʧʽ ʩʠʩʪʝʤ ʣʽʩʦʚʦʾ ʩʝʨʪʠʬʽʢʘʮʽʾ (FSC 

ʪʘ PEFC), ʚʽʜʪʚʦʨʝʥʥʷ ʣʽʩʽʚ ʤʘʻ ʚʽʜʙʫʚʘʪʠʩʷ ʧʽʩʣʷ ʨʫʙʢʠ ʛʦʣʦʚʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ: 

ʰʪʫʯʥʝ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ ï ʧʨʦʪʷʛʦʤ ʜʚʦʭ ʨʦʢʽʚ, ʘ ʧʨʠʨʦʜʥʝ ï ʫʧʨʦʜʦʚʞ ʧôʷʪʠ 

ʨʦʢʽʚ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʧʣʦʱʽ, ʦʙʩʷʛʽʚ ʪʦʱʦ. ʆʙʠʜʚʽ ʦʨʛʘʥʽʟʘʮʽʾ ʧʽʜʪʨʠʤʫʶʪʴ 

ʧʨʠʨʦʜʥʝ ʧʦʥʦʚʣʝʥʥʷ ʣʽʩʽʚ ʪʘ ʦʩʦʙʣʠʚʦ ʥʘʛʦʣʦʰʫʶʪʴ ʥʘ ʡʦʛʦ ʨʦʣʽ ʫ ʟʙʝʨʝʞʝʥʥʽ 

ʬʝʥʦʪʠʧʦʚʦʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʫ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʽ ʚʣʘʩʪʠʚʦʛʦ ʮʽʡ ʤʽʩʮʝʚʦʩʪʽ 

ʨʽʚʥʷ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ. 

ɼʦʥʝʜʘʚʥʘ ʫ ʨʝʛʽʦʥʽ ʜʦʩʣʽʜʞʝʥʴ ʚʽʜʪʚʦʨʝʥʥʷ ʩʦʩʥʷʢʽʚ, ʧʦʧʨʠ ʤʝʥʰʫ 

ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʨʠʨʦʜʥʦʛʦ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ, ʚʽʜʙʫʚʘʣʦʩʷ ʚʠʢʣʶʯʥʦ ʰʣʷʭʦʤ 

ʩʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ ʢʫʣʴʪʫʨ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʧʦʚʥʦʛʦ ʽʛʥʦʨʫʚʘʥʥʷ ʧʨʠʨʦʜʥʦʛʦ 

ʧʦʥʦʚʣʝʥʥʷ. ɿʥʘʯʥʦʶ ʤʽʨʦʶ, ʮʝ ʙʫʣʦ ʟʫʤʦʚʣʝʥʦ ʥʝʜʦʩʪʘʪʥʽʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʩʢʣʘʜʥʠʭ ʩʧʦʩʦʙʽʚ ʛʦʣʦʚʥʠʭ ʽ ʣʽʩʦʚʽʜʥʦʚʥʠʭ ʨʫʙʦʢ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʷʢʠʭ ʩʧʨʠʷʻ 

ʧʦʷʚʽ ʪʘ ʬʦʨʤʫʚʘʥʥʶ ʥʘʜʽʡʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʩʦʩʥʠ [12].  

ʆʢʨʽʤ ʟʘʟʥʘʯʝʥʠʭ ʚʠʱʝ ʧʝʨʝʚʘʛ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʻ 

ʚʢʨʘʡ ʘʢʪʫʘʣʴʥʠʤ ʽ ʟ ʦʛʣʷʜʫ ʩʫʯʘʩʥʦʛʦ ʚʩʠʭʘʥʥʷ ʩʦʩʥʷʢʽʚ ʫ ʨʝʛʽʦʥʽ ʜʦʩʣʽʜʞʝʥʴ, 

ʦʩʢʽʣʴʢʠ ʚʦʥʦ ʩʧʨʠʷʪʠʤʝ ʫʥʝʤʦʞʣʠʚʣʝʥʥʶ ʧʦʤʠʣʦʢ ʧʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ʣʽʩʦʚʠʭ 

ʢʫʣʴʪʫʨ, ʷʢʽ ʥʝʨʽʜʢʦ ʻ ʧʨʠʯʠʥʦʶ ʦʩʣʘʙʣʝʥʥʷ ʽ ʤʘʩʦʚʦʛʦ ʚʩʠʭʘʥʥʷ ʜʝʨʝʚ 

ʣʽʩʦʫʪʚʦʨʶʶʯʠʭ ʜʝʨʝʚʥʠʭ ʚʠʜʽʚ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ.  

ʇʦʧʨʠ ʟʙʽʣʴʰʝʥʥʷ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʦʙʩʷʛʽʚ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʚ ʨʝʛʽʦʥʽ 

ʜʦʩʣʽʜʞʝʥʴ, ʡʦʛʦ ʧʠʪʦʤʘ ʚʘʛʘ ʚ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʽ ʥʝʟʥʘʯʥʘ (ʙʣʠʟʴʢʦ 25 %). 

ʆʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʻ ʥʝʜʦʦʮʽʥʢʘ ʧʦʪʝʥʮʽʘʣʫ ʣʽʩʦʚʠʭ ʜʽʣʷʥʦʢ ʜʦ 

ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ [13]. 

ʋ ʟʚôʷʟʢʫ ʟ ʟʘʧʨʦʚʘʜʞʝʥʥʷʤ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʝʢʦʣʦʛʽʯʥʦ ʩʧʨʷʤʦʚʘʥʦʛʦ, ʘʙʦ 

ʪʘʢ ʟʚʘʥʦʛʦ ʥʘʙʣʠʞʝʥʦʛʦ ʜʦ ʧʨʠʨʦʜʠ, ʣʽʩʽʚʥʠʮʪʚʘ ʚʩʝ ʙʽʣʴʰʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ 

ʥʘʙʫʚʘʻ ʝʢʦʘʜʘʧʪʘʮʽʡʥʝ ʚʽʜʪʚʦʨʝʥʥʷ ʣʽʩʽʚ, ʷʢʝ ʙʘʟʫʻʪʴʩʷ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʘʩʽʥʥʻʚʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ [13]. ʇʨʠʨʦʜʥʦʤʫ 

ʧʦʥʦʚʣʝʥʥʶ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʧʨʠʩʚʷʯʝʥʽ ʨʦʙʦʪʠ ʚʽʪʯʠʟʥʷʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ, ʪʘʢʠʭ 

ʷʢ ʇ.ɻ. ɺʘʢʫʣʶʢʘ [4], ʄ.ʄ. ɺʝʜʤʽʜʷ [5], ɺ.ʄ. ʄʘʫʨʝʨʘ [11], ʄ.ʄ. ʂʦʯʝʨʛʠ [10], 
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ɺ.ɺ. ɹʘʙʝʥʢʘ [2], ɺ.ʆ.  ɹʫʟʫʥʘ [3], ɯ.ɺ. ʂʽʤʝʡʯʫʢʘ [12, 27, 26, 8], ɺ.ʄ.  ʍʨʠʢʘ ʪʘ 

ʽʥ. [24, 25] ʪʘ ʽʥʰʠʭ ʚʯʝʥʠʭ [6, 9, 16, 17], ʘ ʪʘʢʦʞ ʟʘʨʫʙʽʞʥʠʭ ʥʘʫʢʦʚʮʽʚ: L. Ackzell 

[19, 20], A.M. Barreto, et al. [21], Y.L. Gong, M.D. Swaine, H.G. Miller [22], 

S. Kellomªki, H. Vªisªnen [23], K. Kinnunen [28], N. Lust [29], T. Pukkala [30], 

Santiago C. Gonzʘlez-Mart²nez, Felipe Bravo [31]. ʅʠʤʠ ʜʦʚʝʜʝʥʦ, ʱʦ ʧʨʠʨʦʜʥʝ 

ʧʦʥʦʚʣʝʥʥʷ ʩʧʨʠʷʻ ʬʦʨʤʫʚʘʥʥʶ ʩʪʽʡʢʠʭ ʣʽʩʦʚʠʭ ʝʢʦʩʠʩʪʝʤ, ʷʢʽ ʜʦʙʨʝ ʘʜʘʧʪʦʚʘʥʽ 

ʜʦ ʟʤʽʥ ʢʣʽʤʘʪʫ, ʻ ʙʽʦʣʦʛʽʯʥʦ ʩʪʽʡʢʠʤʠ ʪʘ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʤʠ ʜʝʨʝʚʦʩʪʘʥʘʤʠ 

ʽʟ ʟʙʝʨʝʞʝʥʠʤ ʛʝʥʝʪʠʯʥʠʤ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷʤ.  

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʴ ï ʦʮʽʥʠʪʠ ʩʪʘʥ, ʨʽʩʪ ʽ ʫʩʧʽʰʥʽʩʪʴ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ 

ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʪʘ ʥʘʜʘʪʠ ʥʘʫʢʦʚʦ-ʦʙˇʨʫʥʪʦʚʘʥʽ ʧʨʦʧʦʟʠʮʽʾ ʱʦʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʯʘʩʪʢʠ ʧʨʠʨʦʜʥʦʛʦ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ ʫ ʦʙʩʷʛʘʭ ʚʽʜʪʚʦʨʝʥʥʷ ʩʦʩʥʷʢʽʚ ʨʝʛʽʦʥʫ.  

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ʆʙô̒ ʢʪʦʤ ʜʦʩʣʽʜʞʝʥʴ ʩʣʫʛʫʚʘʣʠ 

ʥʘʩʘʜʞʝʥʥʷ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʱʦ ʟʨʦʩʪʘʶʪʴ ʚ ʬʽʣʽʾ 

çʅʘʨʦʜʠʮʴʢʝ ʩʧʝʮʽʘʣʽʟʦʚʘʥʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè. ʅʘʩʘʜʞʝʥʥʷ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʟʘ 

ʚʽʢʦʤ, ʧʦʚʥʦʪʦʶ, ʣʽʩʦʨʦʩʣʠʥʥʠʤʠ ʫʤʦʚʘʤʠ ʪʘ ʽʥʰʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ. 

ʇʨʠʨʦʜʥʝ ʧʦʥʦʚʣʝʥʥʷ ʚʠʚʯʘʣʦʩʷ ʥʘ ʧʨʦʙʥʠʭ ʧʣʦʱʘʭ ʟʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤʠ ʚ 

ʣʽʩʽʚʥʠʮʪʚʽ ʤʝʪʦʜʠʢʘʤʠ ʇ.ʄ.  ʄʝʛʘʣʽʥʩʴʢʦʛʦ [14] ʽ ɺ.ɻ. ʅʝʩʪʝʨʦʚʘ [18]. ʆʙʣʽʢʦʚʽ 

ʤʘʡʜʘʥʯʠʢʠ ʨʦʟʤʽʨʦʤ 2Ĭ2 ʤ ʨʦʟʤʽʱʫʚʘʣʠʩʴ ʨʽʚʥʦʤʽʨʥʦ ʥʘ ʧʨʦʙʥʠʭ ʧʣʦʱʘʭ. ɼʣʷ 

ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʧʨʦʚʦʜʠʣʠ ʩʫʮʽʣʴʥʠʡ ʦʙʣʽʢ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ 

ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʟ ʦʜʥʦʯʘʩʥʦʶ ʜʠʬʝʨʝʥʮʽʘʮʽʻʶ ʡʦʛʦ ʟʘ ʚʽʢʦʤ ʪʘ ʚʠʩʦʪʦʶ ʽ 

ʥʘʩʪʫʧʥʠʤ ʧʝʨʝʚʝʜʝʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ ʥʘ 1 ʛʘ. ʊʘʢʦʞ ʚʠʚʯʘʚʩʷ ʧʨʦʮʝʩ ʧʨʠʨʦʜʥʦʛʦ 

ʧʦʥʦʚʣʝʥʥʷ ʥʘ ʟʨʫʙʘʭ ʪʘ ʫ ʩʝʨʝʜʥʴʦʚʽʢʦʚʠʭ ʥʘʩʘʜʞʝʥʥʷʭ ʄʦʢʚʠʥʩʴʢʦʛʦ 

ʣʽʩʥʠʮʪʚʘ ʬʽʣʽʾ çʂʦʩʪʦʧʽʣʴʩʴʢʝ ʣʽʩʦʚʝ ʛʦʩʧʦʜʘʨʩʪʚʦè.  

ʆʙʣʽʢ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʫ 2021ï2022 ʨʨ. ʅʘ ʢʦʞʥʽʡ 

ʧʨʦʙʥʽʡ ʧʣʦʱʽ ʙʫʣʦ ʟʘʢʣʘʜʝʥʦ ʧʦ 10 ʦʙʣʽʢʦʚʠʭ ʧʣʦʱʘʜʦʢ ʨʦʟʤʽʨʦʤ 2Ĭ2 ʤ. ʥʘ ̫ʢʠʭ 

ʚʠʟʥʘʯʘʣʠ ʦʩʥʦʚʥʽ ʙʽʦʤʝʪʨʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʧʦʪʦʯʥʦʛʦ ʨʦʢʫ.  

ɿʘʣʝʞʥʦ ʚʽʜ ʷʢʦʩʪʽ ʧʨʠʨʦʜʥʝ ʧʦʥʦʚʣʝʥʥʷ ʧʦʜʽʣʷʣʠ ʥʘ [14]:  

- ʟʜʦʨʦʚʝ ï ʮʝ ʙʣʘʛʦʥʘʜʽʡʥʠʡ ʧʽʜʨʽʩʪ, ʙʝʟ ʦʟʥʘʢ ʧʨʠʛʥʽʯʝʥʥʷ, ʟʘʭʚʦʨʶʚʘʥʴ, ʘ 

ʪʘʢʦʞ ʤʝʭʘʥʽʯʥʠʭ ʧʦʰʢʦʜʞʝʥʴ;  

- ʩʫʤʥʽʚʥʝ ï ʧʨʠʛʥʽʯʝʥʽ ʨʦʩʣʠʥʠ, ʱʦ ʤʘʶʪʴ ʦʟʥʘʢʠ ʚʩʠʭʘʥʥʷ ʥʘʜʟʝʤʥʠʭ 

ʯʘʩʪʠʥ, ʤʝʭʘʥʽʯʥʽ ʧʦʰʢʦʜʞʝʥʥʷ ʪʘ ʽʥʰʝ, ʘʣʝ ʱʝ ʥʝ ʚʪʨʘʪʠʣʠ ʤʦʞʣʠʚʽʩʪʴ ʥʘ 

ʧʦʜʘʣʴʰʫ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ;  

- ʩʫʭʝ ï ʧʽʜʨʽʩʪ, ʱʦ ʚʪʨʘʪʠʚ ʚʩʽ ʦʟʥʘʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ. 

ʆʮʽʥʢʫ ʫʩʧʽʰʥʦʩʪʽ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʟʜʽʡʩʥʶʚʘʣʠ ʟʘ ʰʢʘʣʦʶ, 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ɺ.ɻ. ʅʝʩʪʝʨʦʚʠʤ [18]. 

ʇʨʠ ʦʮʽʥʮʽ ʨʽʚʥʦʤʽʨʥʦʩʪʽ ʨʦʟʤʽʱʝʥʥʷ ʧʦʥʦʚʣʝʥʥʷ ʥʘ ʧʣʦʱʽ ʢʦʨʠʩʪʫʶʪʴʩʷ 

ʪʨʴʦʤʘ ʧʦʢʘʟʥʠʢʘʤʠ ʨʽʚʥʦʤʽʨʥʦʩʪʽ: ʥʝʨʽʚʥʦʤʽʨʥʝ (ʛʨʫʧʦʚʝ) ï ʟʫʩʪʨʽʯʘʻʪʴʩʷ < 

40 %, ʩʝʨʝʜʥʴʦʾ ʨʽʚʥʦʤʽʨʥʦʩʪʽ ï ʟʫʩʪʨʽʯʘʻʪʴʩʷ 40ï65 %, ʨʽʚʥʦʤʽʨʥʝ ï 

ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʙʽʣʴʰʝ ʥʽʞ 65 %. ɻʫʩʪʦʪʘ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʛʦʣʦʚʥʦʛʦ 
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ʜʝʨʝʚʥʦʛʦ ʚʠʜʫ ʥʘ ʦʙʣʽʢʦʚʠʭ ʜʽʣʷʥʢʘʭ ʚʠʟʥʘʯʘʣʘʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

                                 ʈ = (n Ĭ 100)ĬN-1,                                                      (1) 

ʜʝ: ʈ ï ʟʫʩʪʨʽʯʥʽʩʪʴ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ, %; 

n ï ʢʽʣʴʢʽʩʪʴ ʦʙʣʽʢʦʚʠʭ ʧʣʦʱʘʜʦʢ ʟ ʥʘʷʚʥʽʩʪʶ ʧʦʥʦʚʣʝʥʥʷ ʛʦʣʦʚʥʦʛʦ 

ʜʝʨʝʚʥʦʛʦ ʚʠʜʫ, ʰʪ., 

N ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʦʙʣʽʢʦʚʠʭ ʧʣʦʱʘʜʦʢ, ʰʪ., 

100 ï ʢʦʝʬʽʮʽʻʥʪ ʧʝʨʝʨʘʭʫʥʢʫ ʫ ʚʽʜʩʦʪʢʠ. 

ʅʘ ʜʽʣʷʥʮʽ ʧʽʜʨʽʩʪ ʜʽʣʷʪʴ ʥʘ ʯʦʪʠʨʠ ʢʘʪʝʛʦʨʽʾ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʡʦʛʦ ʩʪʘʥʫ: 

ʞʠʪʪʻʟʜʘʪʥʠʡ, ʩʫʤʥʽʚʥʠʡ, ʧʦʰʢʦʜʞʝʥʠʡ, ʭʚʦʨʠʡ ʪʘ ʥʝʞʠʪʪʻʟʜʘʪʥʠʡ. ɼʣʷ ʦʮʽʥʢʠ 

ʧʽʜʨʽʩʪ ʙʝʨʝʪʴʩʷ ʣʠʰʝ ʧʝʨʰʦʾ ʢʘʪʝʛʦʨʽʾ.  

ʇʨʠʨʦʜʥʝ ʧʦʥʦʚʣʝʥʥʷ ʟʘ ʡʦʛʦ ʛʫʩʪʦʪʦʶ ʧʦʜʽʣʷʶʪʴ ʥʘ ʯʦʪʠʨʠ ʛʨʫʧʠ: ʨʽʜʢʝ ï 

ʜʦ 3,0, ʩʝʨʝʜʥʻ ï 3,1ï8,0, ʛʫʩʪʝ ï 8,1ï13,0, ʜʫʞʝ ʛʫʩʪʝ ï ʙʽʣʴʰʝ 13,0 ʪʠʩ. ʰʪ./ʛʘ. 

ɼʣʷ ʦʮʽʥʢʠ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʥʘʩʽʥʥʻʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʰʢʘʣʫ ɺ.ɻ. ʅʝʩʪʝʨʦʚʘ [18] (ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʷ 1 

ʐʢʘʣʘ ʜʣʷ ʦʮʽʥʢʠ ʫʩʧʽʰʥʦʩʪʽ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ɺ. ɻ.  ʅʝʩʪʝʨʦʚʘ 

ʆʮʽʥʢʘ ʧʦʥʦʚʣʝʥʥʷ 

ɻʨʫʧʠ ʚʽʢʫ ʧʽʜʨʦʩʪʫ, ʧʦ ʨʦʢʘʭ 

1ï5 6ï10 11ï15 

ʂʽʣʴʢʽʩʪʴ ʧʽʜʨʦʩʪʫ, ʪʠʩ. ʰʪ.Āʛʘ-1 

ɼʦʙʨʝ > 10 > 5 > 3 

ɿʘʜʦʚʽʣʴʥʝ 5ï10 3ï5 1ï3 

ʉʣʘʙʢʝ 3ï5 1ï3 0,5ï1,0 

ʅʝʟʘʜʦʚʽʣʴʥʝ < 3 < 1 < 0,5 
 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʾʭ ʦʙʛʦʚʦʨʝʥʥʷ. 

ʇʨʠʨʦʜʥʝ ʧʦʥʦʚʣʝʥʥʷ ʧʽʜ ʥʘʤʝʪʦʤ ʩʪʠʛʣʦʛʦ ʜʝʨʝʚʦʩʪʘʥʫ. ʇʨʠʨʦʜʥʠʤ 

ʰʣʷʭʦʤ ʚʽʜʥʦʚʣʝʥʥʷ ʣʽʩʫ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʧʽʜ ʧʦʢʨʠʚʦʤ ʤʘʪʝʨʠʥʩʴʢʦʛʦ 

ʜʝʨʝʚʦʩʪʘʥʫ ʜʦ ʚʽʜʚʝʜʝʥʥʷ ʡʦʛʦ ʚ ʨʫʙʢʫ. ʇʨʠʨʦʜʥʝ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 

ʚʽʜ ʰʪʫʯʥʦʛʦ ʪʠʤ, ʱʦ ʥʝ ʚʠʤʘʛʘʻ ʚʠʪʨʘʪ ʥʘ ʟʘʢʣʘʜʘʥʥʷ ʢʫʣʴʪʫʨ. ʂʨʽʤ ʪʦʛʦ, ʪʘʢʽ 

ʥʘʩʘʜʞʝʥʥʷ ʤʘʶʪʴ ʙʽʣʴʰʫ ʩʪʽʡʢʽʩʪʴ ʽ ʜʦʚʛʦʚʽʯʥʽʩʪʴ. ɸʣʝ ʧʨʠʨʦʜʥʝ ʚʽʜʥʦʚʣʝʥʥʷ 

ʢʦʨʽʥʥʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ ʤʦʞʝ ʨʦʟʪʷʛʫʚʘʪʠʩʴ ʥʘ ʜʦʩʠʪʴ ʪʨʠʚʘʣʠʡ ʪʝʨʤʽʥ, ʘʣʝ ʱʦʙ 

ʫʥʠʢʥʫʪʠ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʧʨʦʚʦʜʠʪʠ ʟʘʭʦʜʠ ʧʦ ʩʧʨʠʷʥʥʶ ʧʨʠʨʦʜʥʦʛʦ 

ʧʦʥʦʚʣʝʥʥʷ. 

ʋʩʧʽʰʥʽʩʪʴ ʧoʥoʚʣeʥʥʷ ʩoʩʥʠ ʟʚʠʯʘʡʥoʾ ʟʘʣeʞʠʪʴ ʪʘʢoʞ ʚʽʜ ʩʪʘʥʫ, ʚ ʷʢoʤʫ 

ʟʥʘʭoʜʠʪʴʩʷ ʧʽʜʨʽʩʪ ʥʘ ʟʨʫʙʽ. ʉʪʘʥ ʧʽʜʨoʩʪʫ ʷʢ ʩoʩʥʠ, ʪʘʢ ʽ ʽʥʰʠʭ ʜʝʨʝʚʥʠʭ ʚʠʜʽʚ, 

ʟʘʣeʞʠʪʴ ʚʽʜ ʬʘʢʪoʨʽʚ ʥʘʚʢoʣʠʰʥʴoʛo ʧʨʠʨʦʜʥʦʛʦ ʩeʨeʜoʚʠʱʘ. ɾʠʪʪʻʜʽʷʣʴʥʽʩʪʴ 

ʧʽʜʨoʩʪʫ ʩoʩʥʠ ʽ ʡoʛo ʩʪʽʡʢʽʩʪʴ ʫ ʢʽʥʮeʚoʤʫ ʨeʟʫʣʴʪʘʪʽ ʙʫʜe ʟʘʣeʞʘʪʠ ʚʽʜ 

ʚʟʘ̒ʤoʚʽʜʥoʰeʥʥʷ ʤʽʞ ʩoʩʥoʶ ʪʘ ʽʥʰʠʤʠ ʜʝʨʝʚʥʠʤʠ ʧʦʨʦʜʘʤʠ, ʘ ʪʘʢoʞ ʟ 

ʪʨʘʚôʷʥʠʤ ʧoʢʨʠʚoʤ [18]. 
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ʆʮʽʥʢʘ ʫʩʧʽʰʥʦʩʪʽ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʧʨʦʚʦʜʠʣʘʩʴ 

ʧʽʜ ʥʘʤʝʪʦʤ ʩʪʠʛʣʦʛʦ ʥʘʩʘʜʞʝʥʥʷʭ ʫ ʩʚʽʞʠʭ ʙʦʨʘʭ ʪʘ ʩʫʙʦʨʘʭ (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʷ 2 

ʂʽʣʴʢʽʩʪʴ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʩʦʩʥʠ ʧʽʜ ʥʘʤʝʪʦʤ ʯʠʩʪʠʭ ʟʘ ʩʢʣʘʜʦʤ 

ʩʪʠʛʣʠʭ ʜʝʨʝʚʦʩʪʘʥʽʚ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʽʣʷʥʢʠ 
ɺʩʴʦʛʦ, 

ʪʠʩ. ʰʪ. 

ɺ ʪʦʤʫ ʯʠʩʣʽ ʟʘ ʚʽʢʦʤ, ʨʦʢʽʚ 

1ï3 4ï6 7ï9 10ï12 > 13 

ʊʃʋ ï ɺ2; ʧʦʚʥʦʪʘ ï 0,8 1,4 0,1 0,6 0,6 0,1 ï 

ʊʃʋ ï ɺ2; ʧʦʚʥʦʪʘ ï 0,8 0,9 0,1 0,5 0,3 ï ï 

ʊʃʋ ï ɺ2; ʧʦʚʥʦʪʘ ï 0,7 6,9 0,2 0,7 2,3 3,1 0,6 

ʊʃʋ ï ɺ2; ʧʦʚʥʦʪʘ ï 0,5 11,0 11,0 ï ï ï ï 

ʊʃʋ ï ɸ2; ʧʦʚʥʦʪʘ ï 0,5 9,0 9,0 ï ï ï ï 

ʊʃʋ ï ɺ2; ʧʦʚʥʦʪʘ ï 0,5 13,0 13,0 ï ï ï ï 

ʊʃʋ ï ɸ2; ʧʦʚʥʦʪʘ ï 0,5 7,5 7,5 ï ï ï ï 

ʊʃʋ ï ɺ2; ʧʦʚʥʦʪʘ ï 0,5 9,8 9,8 ï ï ï ï 

 

ɿ ʜʘʥʠʭ ʪʘʙʣ. 2, ʚʠʜʥʦ, ʱʦ ʧʽʜ ʥʘʤʝʪʦʤ ʧʨʠʨʦʜʥʠʭ ʩʦʩʥʦʚʠʭ ʥʘʩʘʜʞʝʥʴ 

ʧʨʠʨʦʜʥʝ ʧʦʥʦʚʣʝʥʥʷ ʩʦʩʥʠ ʥʝʟʥʘʯʥʝ. ɰʾ ʩʘʤʦʩʽʚ ʪʨʘʧʣʷʻʪʴʩʷ ʙʣʠʞʯʝ ʜʦ ʤʝʞʽ 

ʚʠʜʽʣʫ, ʜʝ ʙʽʣʴʰʝ ʩʚʽʪʣʘ ʽ ʤʝʥʰʘ ʨʷʩʥʽʩʪʴ ʥʘʜˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ. ɺ ʩʝʨʝʜʠʥʽ 

ʚʠʜʽʣʫ ʚʽʥ ʧʦʦʜʠʥʦʢʠʡ ʘʙʦ ʟʦʚʩʽʤ ʚʽʜʩʫʪʥʽʡ. ʆʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ 

ʥʝʟʘʜʦʚʽʣʴʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʥʘʩʘʜʞʝʥʴ ʧʽʜ ʥʘʤʝʪʦʤ ʻ ʪʦʚʩʪʠʡ ʰʘʨ ʧʽʜʩʪʠʣʢʠ, 

ʜʦʩʠʪʴ ʥʠʟʴʢʠʡ (ʚʽʜ 5 ʜʦ 15 %) ʚʤʽʩʪ ʚʦʣʦʛʠ ʫ ʚʝʨʭʥʽʭ ʰʘʨʘʭ ˇʨʫʥʪʫ ʪʘ ʛʫʩʪʠʡ 

ʥʘʜˇʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ. 

ʋʩʧʽʰʥʽʩʪʴ ʥʘʩʽʥʥʻʚʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʽʣʴʢʽʩʪʶ ʪʘ 

ʷʢʽʩʪʶ ʥʘʩʽʥʥʷ, ʫʤʦʚʘʤʠ ʾʭ ʧʨʦʨʦʩʪʘʥʥʷ ʪʘ ʫʢʦʨʽʥʝʥʥʷ ʩʭʦʜʽʚ. ɿʘʙʝʟʧʝʯʠʪʠ 

ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʧʨʦʨʦʩʪʘʥʥʷ ʥʘʩʽʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʩʭʦʜʽʚ ʤʦʞʥʘ 

ʟʘʩʪʦʩʦʚʫʶʯʠ ʧʝʚʥʽ ʣʽʩʽʚʥʠʯʽ ʟʘʭʦʜʠ [11]. ʅʘʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʚ 

ʙʦʨʦʚʠʭ ʫʤʦʚʘʭ ʩʦʩʥʷʢ ʟ ʧʦʚʥʦʪʦʶ 0,7ï0,8 ʧʨʦʜʫʢʫʻ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ʥʘʩʽʥʥʷ. 

ʇʨʦʪʝ ʩʘʤʦʩʽʚ ʧʝʨʝʚʘʞʥʦ ʻ ʥʝʞʠʪʪʻʟʜʘʪʥʠʤ. ɺʠʩʦʪʘ ʩʬʦʨʤʦʚʘʥʦʛʦ ʧʽʜʨʦʩʪʫ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʰʠʨʦʢʠʭ ʤʝʞʘʭ ʚʽʜ 0,4ï0,5 ʜʦ 12,0ï14,0 ʤ. ɿʥʘʯʥʘ ʡʦʛʦ ʯʘʩʪʠʥʘ ʚ 

ʢʫʨʪʠʥʘʭ ʜʫʞʝ ʧʨʠʛʥʽʯʝʥʘ, ʽʟ ʩʣʘʙʢʦ ʨʦʟʚʠʥʝʥʦʶ ʢʨʦʥʦʶ. 

ɺ ʫʤʦʚʘʭ ʩʚʽʞʦʛʦ ʩʫʙʦʨʫ ʧʦʚʥʦʪʘ ʜʝʱʦ ʤʝʥʰʘ (0,6ï0,7), ʧʨʦʪʝ ʢʽʣʴʢʽʩʪʴ 

ʧʦʥʦʚʣʝʥʥʷ ʪʫʪ ʙʽʣʴʰʘ. ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʧʦʥʦʚʣʝʥʥʷ ʚ ʫʤʦʚʘʭ ɸ2 ʪʘ ɺ2 

ʟôʷʚʣʷʻʪʴʩʷ ʫ ʚʽʢʥʘʭ ʥʘʩʘʜʞʝʥʥʷ ʪʘ ʥʘ ʛʘʣʷʚʠʥʘʭ ʫ ʚʠʛʣʷʜʽ ʙʽʦʛʨʫʧ ʪʘ ʢʫʨʪʠʥ  

(ʨʠʩ. 1). 
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ʈʠʩ. 1. ʆʩʦʙʣʠʚʦʩʪʽ ʧʦʥʦʚʣʝʥʥʷ ʧʽʜ ʥʘʤʝʪʦʤ ʜʝʨʝʚʦʩʪʘʥʫ ʚ ʫʤʦʚʘʭ 

ʩʚʽʞʦʛʦ ʙʦʨʫ ʪʘ ʩʫʙʦʨʫ  
 

ʇʨʠʨʦʜʥʝ ʧʦʥʦʚʣʝʥʥʷ ʥʘ ʟʨʫʙʘʭ. ʅʘ ʟʨʫʙʘʭ ʟ ʜoʙʨʠʤ ʧoʥoʚʣeʥʥʷʤ 

ʛoʣoʚʥʠʭ ʜeʨeʚʥʠʭ ʧʦʨʽʜ ʨʫʙʢʘʤʠ ʜoʛʣʷʜʫ ʬoʨʤʫʶʪʴ ʥʘʩʘʜʞeʥʥʷ ʧʨʠʨoʜʥoʛo 

ʥʘʩʽʥʥʻʚoʛo ʧoʭoʜʞeʥʥʷ. ɿʘ ʫʤoʚ ʥeʟʥʘʯʥoʾ ʯʘʩʪʢʠ ʛoʣoʚʥʠʭ ʜeʨeʚʥʠʭ ʧʦʨʽʜ ʫ 

ʩʢʣʘʜʽ ʧʨʠʨʦʜʥʦʛʦ ʥʘʩʽʥʥʻʚʦʛʦ ʧoʥoʚʣeʥʥʷ ʥʘ ʟʨʫʙʘʭ ʩʪʚoʨʶʶʪʴ ʯʘʩʪʢoʚʽ 

ʢʫʣʴʪʫʨʠ ʟ ʚʚeʜeʥʥʷʤ ʛoʣoʚʥʠʭ ʜʝʨʝʚʥʠʭ ʧʦʨʽʜ. ʋ ʛoʩʧoʜʘʨʩʴʢoʤʫ ʚʽʜʥoʰeʥʥʽ 

ʙʘʞʘʥo ʟʥʘʪʠ ʽʥʪeʥʩʠʚʥʽʩʪʴ ʧʨʠʨoʜʥoʛo ʧoʥoʚʣeʥʥʷ ʧʽʜʛʽʥʥʠʭ ʜeʨeʚʥʠʭ ʧʦʨʽʜ ʟ 

ɺ2 

ɺ2 

ɺ2 ɸ2 

ɸ2 

ɸ2 
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ʫʨʘʭʫʚʘʥʥʷʤ oʢʨeʤʠʭ ʚʠʜʽʚ, oʩʢʽʣʴʢʠ ʯʘʩʪʢʘ ʫʯʘʩʪʽ oʩʪʘʥʥʽʭ ʫ ʩʢʣʘʜʽ ʤoʣoʜʥʷʢʽʚ 

ʚʧʣʠʚʘʻ ʥʘ ʚʠʙʽʨ ʛoʣoʚʥʠʭ ʜeʨeʚʥʠʭ ʧʦʨʽʜ [15]. 

ʈeʟʫʣʴʪʘʪʠ ʣʽʩoʧoʥoʚʣʶʚʘʣʴʥoʛo ʧʨoʮeʩʫ ʥʘ ʟʨʫʙʘʭ ʟʘʣeʞʘʪʴ ʚʽʜ ʙʘʛʘʪʴoʭ 

ʧʨʠʯʠʥ ʽ, ʧeʨeʜʫʩʽʤ, ʚʽʜ ʪoʛo ʩeʨeʜoʚʠʱʘ, ʷʢe ʫʪʚoʨʶʻʪʴʩʷ ʥʘ ʟʨʫʙʽ ʧʽʩʣʷ ʨʫʙʢʠ 

ʣʽʩʫ. ʊʫʪ ʤʘʶʪʴ ʟʥʘʯeʥʥʷ ʙʘʛʘʪo ʬʘʢʪoʨʽʚ, oʩʥoʚʥʠʤʠ ʟ ʷʢʠʭ ʻ ʢʣʽʤʘʪʠʯʥʽ ʽ 

ˇʨʫʥʪoʚʽ. ʎʠʤʠ ʬʘʢʪoʨʘʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʪʘʥ ʟʨʫʙʽʚ: ʧoʷʚʘ ʪʨʘʚôʷʥoʛo ʧoʢʨʠʚʫ ʫ 

ʟʚôʷʟʢʫ ʽʟ ʟʤʽʥoʶ ʫʤoʚ oʩʚʽʪʣeʥoʩʪʽ ʪʘ ʪeʧʣʘ,  ʟʘʜeʨʥʽʥʥʷ ˇʨʫʥʪʫ, ʛʫʩʪoʪʘ ʽ ʨʽʩʪ 

ʧʽʜʣʽʩʢʫ, ʥʘʣʽʪ ʥʘʩʽʥʥʷ ʽ ʧoʷʚʘ ʩʭoʜʽʚ ʤôʷʢoʣʠʩʪʷʥʠʭ ʜʝʨʝʚʥʠʭ ʚʠʜʽʚ. 

ʆʮʽʥʢʘ ʫʩʧʽʰʥʦʩʪʽ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʩʦʩʥʦʚʦʛʦ ʜʝʨʝʚʦʩʪʘʥʫ ʟʘʣʝʞʥʦ 

ʚʽʜ ʚʽʢʫ ʪʘ ʟʘʭʦʜʽʚ ʩʧʨʠʷʥʥʷ ʧʨʠʨʦʜʥʦʤʫ ʧʦʥʦʚʣʝʥʥʶ ʚ ʫʤʦʚʘʭ ʩʚʽʞʦʛʦ ʩʫʙʦʨʫ 

(ɺ2) ʥʘ ʩʚʽʞʦʤʫ ʟʨʫʙʽ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣ. 3. 

ʊʘʙʣʠʮʷ 3 

ʋʩʧʽʰʥʽʩʪʴ ʧʨʠʨʦʜʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʥʘ ʟʨʫʙʘʭ ʚ ʫʤʦʚʘʭ ɺ2 

ɺʽʢ 

ʟʨʫʙʫ, 

ʨʦʢʽʚ 

ʇʣʦʱʘ 

ʟʨʫʙʫ, 

ʛʘ 

ɼʦʤʽʥʫʶʯʠʡ 

ʨʦʩʣʠʥʥʠʡ ʧʦʢʨʠʚ 

ʂʽʣʴʢʽʩʪʴ 

ʧʽʜʨʦʩʪʫ 

ʩʦʩʥʠ, 

ʪʠʩ.ʰʪ/ʛʘ. 

ʉʢʣʘʜ 

ʧʨʠʨʦʜʥʦʛʦ 

ʧʦʥʦʚʣʝʥʥʷ 

ʆʮʽʥʢʘ 

ʫʩʧʽʰʥʦʩʪʽ 

ʧʨʠʨʦʜʥʦʛʦ 

ʧʦʥʦʚʣʝʥʥʷ 

1 1,9 
ʆʨʣʷʢʦʚʦ- 

ɾʦʚʪʦʟʽʣʣʝʚʠʡ 
36,2 9ʉʟ1ɹʧ ɿʘʜʦʚʽʣʴʥʝ 

1 0,9 
ʂʫʥʠʯʥʠʢʦʚʦ- 

ʢʦʩʪʨʠʮʝʚʠʡ 
8,9 3ʉʟ7ɹʧ ʅʝʟʘʜʦʚʽʣʴʥʝ 

1 2,8 ʄʽʪʣʠʮʝʚʠʡ  27,7 4ʉʟ6ɹʧ ɿʘʜʦʚʽʣʴʥʝ 

2 2,2 
ɺʝʨʝʩʦʚʦ- 

ʙʨʫʩʥʠʯʥʠʡ 
19,6 9ʉʟ1ɹʧ ɼʦʙʨʝ 

2 2,4 
ɺʝʨʝʩʦʚʦ- 

ʙʨʫʩʥʠʯʥʠʡ 
8,8 10ʉʟ+ɹʧ ɿʘʜʦʚʽʣʴʥʝ 

2 1,4 
ʂʦʩʪʨʠʮʝʚʦ- 

ʯʦʨʥʠʯʥʠʡ 
13,4 4ʉʟ6ɹʧ ɼʦʙʨʝ 

 

ʅʘ 1ï2-ʨʽʯʥʠʭ ʟʨʫʙʘʭ ʝʜʘʪʦʧʫ ɺ2, ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʡ ʦʙʩʪʝʞʝʥʦ 5 ʪʠʧʽʚ 

ʨʦʩʣʠʥʥʠʭ ʫʛʨʫʧʦʚʘʥʴ: ʦʨʣʷʢʦʚʦ-ʞʦʚʪʦʟʽʣʣʝʚʠʡ, ʢʫʥʠʯʥʠʢʦʚʦ-ʢʦʩʪʨʠʮʝʚʠʡ, 

ʤʽʪʣʠʮʝʚʠʡ, ʚʝʨʝʩʦʚʦ-ʙʨʫʩʥʠʯʥʠʡ ʪʘ ʢʦʩʪʨʠʮʝʚʦ-ʯʦʨʥʠʯʥʠʡ. ʋʩʧʽʰʥʝ ʧʨʠʨʦʜʥʝ 

ʚʽʜʥʦʚʣʝʥʥʷ ʩʦʩʥʠ ʥʘ 1-ʨʽʯʥʦʤʫ ʟʨʫʙʽ ʚʠʷʚʣʝʥʦ ʟ ʫʯʘʩʪʶ ʫ ʨʦʩʣʠʥʥʦʤʫ ʧʦʢʨʠʚʽ 

ʜʦʤʽʥʫʶʯʠʭ ʚʠʜʽʚ ʤʽʪʣʠʮʽ ʽ ʦʨʣʷʢʘ. ʂʫʥʠʯʥʠʢʦʚʦ-ʢʦʩʪʨʠʮʝʚʠʡ ʟʨʫʙ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʝʟʘʜʦʚʽʣʴʥʠʤ ʧʨʠʨʦʜʥʠʤ ʧʦʥʦʚʣʝʥʥʷʤ. ʅʘ ʪʠʤʯʘʩʦʚʽʡ 

ʧʨʦʙʥʽʡ ʧʣʦʱʽ ˉ 1 ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʟô̫ʚʠʣʘʩʴ ʟʘ 

ʨʘʭʫʥʦʢ ʨʦʟʧʫʰʝʥʥʷ ˇʨʫʥʪʫ. ɼʚʦʨʽʯʥʽ ʟʨʫʙʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʜʦʚʦʣʽ ʚʠʩʦʢʦʶ 

ʫʩʧʽʰʥʽʩʪʶ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ. 

ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘ ʜʽʣʷʥʢʘʭ, ʜʝ 

ʧʦʨʫʰʝʥʘ ʣʽʩʦʚʘ ʧʽʜʩʪʠʣʢʘ, ʟʥʘʭʦʜʠʣʠʩʴ ʚʝʨʭʥʽ ʩʢʣʘʜʠ, ʚʽʜʙʫʚʘʣʦʩʴ ʪʨʝʣʶʚʘʥʥʷ 
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ʜʝʨʝʚʠʥʠ. ʈʦʟʤʽʱʝʥʥʷ ʩʘʤʦʩʽʚʫ ʥʘ ʟʨʫʙʘʭ ʥʝʨʽʚʥʦʤʽʨʥʝ. ʌʦʪʦ ʧʨʠʨʦʜʥʦʛʦ 

ʚʽʜʥʦʚʣʝʥʥʷ ʥʘ ʟʨʫʙʘʭ 2022 ʨʦʢʫ ʧʨʠʚʝʜʝʥʽ ʥʠʞʯʝ (ʨʠʩ. 2). 

  

 
ʈʠʩ. 2. ʆʩʦʙʣʠʚʦʩʪʽ ʧʨʠʨʦʜʥʦʛʦ ʧʦʥʦʚʣʝʥʥʷ ʩʦʩʥʠ ʟʚʠʯʘʡʥʦʾ ʥʘ ʩʚʽʞʦʤʫ 

ʟʨʫʙʽ ʚ ʫʤʦʚʘʭ ʩʚʽʞʦʛʦ ʩʫʙʦʨʫ  

 

ʆʮʽʥʢʘ ʨʦʩʪʫ ʪʘ ʩʪʘʥʫ ʰʪʫʯʥʦ ʩʪʚʦʨʝʥʠʭ ʽ ʧʨʠʨʦʜʥʠʭ ʩʦʩʥʷʢʽʚ. ʃʽʩ ï ʮʝ 

ʞʠʚʘ ʙʽʦʣʦʛʽʯʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʜʦʩʠʪʴ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ 

ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ ʧʨʠʨʦʜʥʠʤ ʰʣʷʭʦʤ ʫ ʧʨʦʮʝʩʽ ʩʚʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʚ ʢʦʥʢʨʝʪʥʠʭ 

ʫʤʦʚʘʭ ʩʝʨʝʜʦʚʠʱʘ. ɹʫʜʴ-ʷʢʝ ʥʘʩʪʫʧʥʝ ʧʦʢʦʣʽʥʥʷ ʣʽʩʫ ʛʝʥʝʪʠʯʥʦ ʚʙʠʨʘʻ ʚʝʩʴ 

ʧʦʪʝʥʮʽʘʣ ʧʦʧʝʨʝʜʥʽʭ ʧʦʢʦʣʽʥʴ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʡʦʛʦ ʜʣʷ ʚʠʞʠʚʘʥʥʷ ʽ ʨʦʟʚʠʪʢʫ ʚ 

ʜʦʚʢʽʣʣʽ. ɺ ʧʨʦʮʝʩʽ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʣʶʜʠʥʠ ʧʦʨʫʰʫʶʪʴʩʷ ʚʩʽ 

ʟʘʢʦʥʦʤʽʨʥʽ ʧʨʠʨʦʜʥʽ ʧʨʦʮʝʩʠ ʫ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʽ ʪʘ ʬʦʨʤʫʚʘʥʥʽ ʣʽʩʦʚʠʭ 

ʙʽʦʮʝʥʦʟʽʚ. ʇʽʩʣʷ ʩʫʮʽʣʴʥʠʭ ʨʫʙʦʢ ʥʘ ʟʨʫʙʘʭ ʧʝʨʝʚʘʞʘʻ ʰʪʫʯʥʝ ʣʽʩʦʚʽʜʥʦʚʣʝʥʥʷ, 

ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʛʝʥʝʪʠʯʥʦʛʦ ʪʘ ʚʠʜʦʚʦʛʦ ʨʦʟʤʘʾʪʪʷ, ʩʧʨʦʱʫʻʪʴʩʷ 


