
ISSN 2413-8800(print), 2524-2598(online) 
 

ʄʽʥʽʩʪʝʨʩʪʚʦ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ 

ʉʫʤʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʧʝʜʘʛʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ 

ʋʢʨʘʾʥʩʴʢʝ ʛʝʦʛʨʘʬʽʯʥʝ ʪʦʚʘʨʠʩʪʚʦ 

ʉʫʤʩʴʢʠʡ ʚʽʜʜʽʣ 
 

 

 

ʅɸʋʂʆɺɯ ɿɸʇʀʉʂʀ ʉʋʄʉʔʂʆɻʆ 

ɼɽʈɾɸɺʅʆɻʆ ʇɽɼɸɻʆɻɯʏʅʆɻʆ 

ʋʅɯɺɽʈʉʀʊɽʊʋ ʽʤʝʥʽ ɸ.ʉ. ʄɸʂɸʈɽʅʂɸ 
 

ɻɽʆɻʈɸʌɯʏʅɯ             GEOGRAPHICAL 

ʅɸʋʂʀ                        SCIENCES 

ʊʦʤ 2, ɺʠʧʫʩʢ 2           Volume 2, Issue 2 
 

SCIENTIFIC NOTES OF SUMY STATE  

PEDAGOGICAL UNIVERSITY  

NAMED AFTER A.S. MAKARENKO  
 

ʅʘʫʢʦʚʠʡ ʞʫʨʥʘʣ 

ɺʠʭʦʜʠʪʴ ʱʦʨʽʯʥʦ. ʉʝʨʽʶ ʟʘʩʥʦʚʘʥʦ ʫ 2010 ʨʦʮʽ 
 

 

 

 

 

 
 

 

 

ʉʫʤʠ 

ʉʫʤɼʇʋ ʽʤʝʥʽ ɸ. ʉ. ʄʘʢʘʨʝʥʢʘ 

2021 

 



ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʉʫʤɼʇʋ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ. ɻʝʦʛʨʘʬʽʯʥʽ ʥʘʫʢʠ. 2021. ʊ. 2. ɺʠʧ. 2 

2 

ʋɼʂ 91(075)+930.1 :[37.026:91]+502.72 (477.52) 

ʅ 45 
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ʈʝʜʘʢʮʽʡʥʘ ʢʦʣʝʛʽʷ: 

                                  (ʋʢʨʘʾʥʘ), ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬ. (ʛʦʣ. ʨʝʜʘʢʪʦʨ); 

ʄ.ʆ. ɹʘʨʘʥʦʚʩʴʢʠʡ (ʋʢʨʘʾʥʘ), ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬ.; ʊ.ɺ. ɯʤʘʥʛʫ-

ʣʦʚʘ (ʂʘʟʘʭʩʪʘʥ), ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʘʩʦʮ. ʧʨʦʬ.; ɼ. ʂʘʨʘʯʦʥʽ (ɸʚʩʪ-

ʨʘʣʽʷ) ʜʦʢʪʦʨ ʬʽʣʦʩʦʬʽʾ (ʛʝʦʛʨʘʬʽʯʥʽ ʥʘʫʢʠ), ʩʪʘʨʰʠʡ ʥʘʫʢʦʚʠʡ ʩʧʽʚʨʦʙʽʪʥʠʢ; 

ɸ.ʆ. ʂʦʨʥʫʩ (ʋʢʨʘʾʥʘ), ʢʘʥʜʠʜʘʪ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ʜʦʮ.; ʆ.ɻ. ʂʦʨʥʫʩ (ʋʢʨʘʾ-

ʥʘ), ʢʘʥʜʠʜʘʪ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ʜʦʮ.; ʆ.ʄ. ʂʦʨʦʣʴ (ʋʢʨʘʾʥʘ) ʢʘʥʜʠʜʘʪ ʧʝʜʘ-

ʛʦʛʽʯʥʠʭ ʥʘʫʢ; ʃ.ʇ. ʄʽʨʦʥʝʮʴ (ʋʢʨʘʾʥʘ), ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘʫʢ, ʜʦʮ.; 

ʃ.ʄ. ʅʻʤʝʮʴ (ʋʢʨʘʾʥʘ), ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬ.; ɯ.ɯ. ʇʠʨʦʞʥʠʢ 

(ʇʦʣʴʱʘ), ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬ.; ʉ.ɯ. ʉʶʪʢʽʥ (ʋʢʨʘʾʥʘ), ʢʘʥʜʠʜʘʪ 

ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ʜʦʮ. (ʚʽʜʧ. ʨʝʜʘʢʪʦʨ);; ɺ.ʂ. ʍʽʣʴʯʝʚʩʴʢʠʡ (ʋʢʨʘʾʥʘ), ʜʦʢʪʦʨ 

ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬ.; ɯ.ʄ. ʐʘʨʫʭʦ (ɹʽʣʦʨʫʩʴ), ʢʘʥʜʠʜʘʪ ʧʝʜʘʛʦʛʽʯʥʠʭ ʥʘ-

ʫʢ, ʧʨʦʬ.; ʇ.ɻ. ʐʠʱʝʥʢʦ (ʋʢʨʘʾʥʘ), ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ʧʨʦʬ. 

 

ɸʜʨʝʩʘ ʨʝʜʘʢʮʽʡʥʦʾ ʢʦʣʝʛʽʾ: 

40002, ʤ. ʉʫʤʠ, ʚʫʣ. ʈʦʤʝʥʩʴʢʘ, 87, ʢ. 406, 

e-mail: scinotesgeo@ukr.net 

www.scinotesgeoen.at.ua 

 

ɸʚʪʦʨʠ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʝʩʫʪʴ ʧʦʚʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʜʦʙʽʨ, 
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ɺʀɿʅɸʏɽʅʅʗ ʄɸʂʉʀʄɸʃʔʅʀʍ ɺʀʊʈɸʊ ɼʆʑʆɺʆɻʆ 

ʉʊʆʂʋ ɺ ʋʄʆɺɸʍ ɸʅʊʈʆʇʆɻɽʅʅʀʍ ɿʄɯʅ 

 

ʉʪʘʪʪʷ ʤʽʩʪʠʪʴ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʠʡ ʢʦʤʧʣʝʢʩ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʜʦʩʣʽ-

ʜʞʝʥʴ ʫ ʚʠʚʯʝʥʥʽ, ʘʥʘʣʽʟʽ ʪʘ ʦʮʽʥʮʽ ʨʝʞʠʤʦʫʪʚʦʨʶʶʯʠʭ ʬʘʢʪʦʨʽʚ ʩʪʦʢʫ ʽ ʚʩʴʦʛʦ ʧʨʦʮʝʩʫ 

ʬʦʨʤʫʚʘʥʥʷ ʜʦʱʦʚʠʭ ʚʠʪʨʘʪ ʫ ʧʨʠʨʦʜʥʠʭ ʽ ʩʢʣʘʜʥʠʭ ʟʤʽʥʝʥʠʭ ʣʶʜʠʥʦʶ ʨʽʟʥʠʭ ʬʽʟʠʢʦ-

ʛʝʦʛʨʘʬʽʯʥʠʭ ʫʤʦʚʘʭ ʚʝʨʭʥʴʦʛʦ ʽ ʩʝʨʝʜʥʴʦʛʦ ʇʦʜʥʽʧʨʦʚôʷ. ʈʦʟʨʦʙʣʝʥʦ ʪʘ ʧʦʜʘʥʦ ʥʦʚʠʡ ʤʝʪʦʜ 

ʨʦʟʨʘʭʫʥʢʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʜʦʱʦʚʦʛʦ ʩʪʦʢʫ, ʷʢʠʡ ʚʨʘʭʦʚʫʻ ʚʩʽ ʦʩʥʦʚʥʽ ʬʘʢʪʦʨʠ, ʷʢʽ ʚʧʣʠʚʘ-

ʶʪʴ ʥʘ ʧʨʦʮʝʩ ʡʦʛʦ ʬʦʨʤʫʚʘʥʥʷ, ʧʽʜʚʠʱʫʻ ʪʦʯʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʧʘʚʦʜʢʦʚʠʭ ʚʠ-

ʪʨʘʪ, ʧʦʢʨʘʱʫʻ ʩʪʘʥ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʫʤʦʚʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʽ ʩʧʨʠ-

ʷʻ ʚʠʨʽʰʝʥʥʶ ʘʢʪʫʘʣʴʥʠʭ ʧʠʪʘʥʴ ʱʦʜʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʦʱʦʚʽ ʚʠʪʨʘʪʠ, ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʫʤʦʚʠ, ʤʝʪʦʜ, ʬʘʢʪʦʨʠ ʩʪʦʢʫ, 

ˇʨʫʥʪ, ʧʨʠʨʦʜʥʽ, ʘʥʪʨʦʧʦʛʝʥʥʽ, ʬʦʨʤʫʚʘʥʥʷ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʋ ʟʘʩʪʦʩʦʚʫʚʘʥʠʭ, ʫ ʜʘʥʠʡ ʯʘʩ, ʬʦʨʤʫʣʘʭ ʨʦʟʨʘ-

ʭʫʥʢʫ ʧʘʚʦʜʢʦʚʦʛʦ ʩʪʦʢʫ ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʾʭ ʻ ʰʘʨ ʦʧʘʜʽʚ (ɹʅʽʇ 

2.01.14-83) ʰʘʨ ʚʦʜʦʫʪʚʦʨʝʥʥʷ (ɸ.ʅ. ɹʝʬʘʥʽ), ʰʘʨ ʚʦʜʦʚʽʜʜʘʯʽ (ʇ.ʌ. ɺʠʰʥʝʚʩʴ-

ʢʠʡ) ʪʘ ʽʥʰʽ, ʷʢʽ ʯʝʨʝʟ ʢʦʝʬʽʮʽʻʥʪʠ ʩʪʦʢʫ ʪʘ ʽʥʰʽ ʧʘʨʘʤʝʪʨʠ ʚʠʟʥʘʯʘʶʪʴ ʰʘʨ ʧʘ-

ʚʦʜʢʦʚʦʛʦ ʩʪʦʢʫ. ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʩʪʦʢʫ ʟʘʣʝʞʘʪʴ ʚʽʜ ʧʣʦʱʽ ʚʦʜʦʟʙʦʨʫ, ʜʦ-

ʙʦʚʦʛʦ ʰʘʨʫ ʦʧʘʜʽʚ ʪʘ ʚʠʜʫ ˇʨʫʥʪʽʚ. ʐʘʨ ʚʦʜʦʫʪʚʦʨʝʥʥʷ ʥʝ ʚʨʘʭʦʚʫʻ ʟʤʽʥ ʨʝ-

ʞʠʤʫ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʬʽʟʽʦʣʦʛʽʾ ʨʦʩʣʠʥ ʧʨʦʪʷʛʦʤ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, ʘ ʪʘʢʦʞ 

ʟʤʽʥ ʚʦʜʥʦ-ʧʦʚʽʪʨʷʥʦʛʦ ʪʘ ʚʦʜʥʦ-ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʽʚ, ʱʦ ʚʽʜʙʫʚʘ-

ʶʪʴʩʷ, ʫ ʟʚ'ʷʟʢʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʝʤʝʣʴ ʪʦʱʦ. ɿʘʟʥʘʯʝʥʽ ʥʝʜʦʣʽʢʠ ʧʨʠʟʚʦʜʷʪʴ 

ʜʦ ʟʥʠʞʝʥʥʷ ʪʦʯʥʦʩʪʽ ʦʙʯʠʩʣʝʥʥʷ ʰʫʢʘʥʦʾ ʚʝʣʠʯʠʥʠ ʤʘʢʩʠʤʘʣʴʥʠʭ ʜʦʱʦʚʠʭ 

ʚʠʪʨʘʪ. 

ʆʩʥʦʚʥʘ ʤʝʪʘ. ʅʘ ʧʽʜʩʪʘʚʽ ʚʠʢʦʥʘʥʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʨʦʟʨʦ-

ʙʦʢ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʧʘʚʦʜʢʦʚʦʛʦ ʩʪʦʢʫ ʚ ʫʤʦʚʘʭ ʘʥʪʨʦʧʦ-

ʛʝʥʥʠʭ ʟʤʽʥ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʨʠʪʠʯʥʠʭ ʟʘʫʚʘʞʝʥʴ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʨʦʟʨʘʭʫʥʢʫ 

ʜʦʱʦʚʠʭ ʚʠʪʨʘʪ, ʄʠʩʢʦʚʝʮʴ ɯ.ʗ. [3, 4] ʜʦʚʝʜʝʥʦ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ ʚʠʟʥʘʯʘʣʴʥʠʭ 

ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʤʽʥʫ ʽ ʚʝʣʠʯʠʥʫ ʢʦʝʬʽʮʽʻʥʪʘ ʩʪʦʢʫ ʽ ʽʥʰʠʭ ʧʘʨʘʤʝ-

ʪʨʽʚ ʽ ʨʦʟʨʦʙʣʝʥʦ ʬʦʨʤʫʣʫ, ʧʘʨʘʤʝʪʨʠ ʷʢʦʾ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʽ ʪʘ ʚʨʘʭʦʚʫʶʪʴ ʬʘʢ-
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ʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʩʪʦʢʫ ʪʘ ʡʦʛʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʚʝʣʠʯʠ-

ʥʫ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʈʦʟʨʘʭʫʥʢʦʚʘ ʬʦʨʤʫʣʘ ʜʦʱʦʚʠʭ ʚʠʪʨʘʪ ʧʦ-

ʚʠʥʥʘ ʙʘʟʫʚʘʪʠʩʷ ʥʘ ʛʝʥʝʪʠʯʥʽʡ ʦʩʥʦʚʽ ʧʨʦʮʝʩʫ ʩʪʦʢʫ, ʚʨʘʭʦʚʫʚʘʪʠ ʢʦʤʧʦʥʝʥʪʠ 

ʤʝʭʘʥʽʟʤʫ ʬʦʨʤʫʚʘʥʥʷ ʩʪʦʢʫ, ʤʽʩʮʝʚʽ ʬʘʢʪʦʨʠ, ʘ ʪʘʢʦʞ ʘʥʪʨʦʧʦʛʝʥʥʽ ʟʤʽʥʠ, ʷʢʽ  

ʚʧʣʠʚʘʶʪʴ ʥʘ ʫʤʦʚʠ ʡʦʛʦ ʬʦʨʤʫʚʘʥʥʷ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʟʛʣʷʜʘʻʤʦʾ ʩʭʝʤʠ ʬʦʨ-

ʤʫʚʘʥʥʷ ʜʦʱʦʚʦʛʦ ʩʪʦʢʫ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʟʤʽʥ, ʚʠʢʦʨʠʩʪʘʥʥʷ   

ʟʝʤʝʣʴ,  ʚʦʣʦʛʦʦʙʦʨʦʪʫ ʟʦʥʠ ʘʝʨʘʮʽʾ, ʦʜʥʠʤ ʽʟ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʬʦʨʤʫʣʠ 

ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʘʚʦʜʢʦʚʠʭ ʚʠʪʨʘʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʚʩʤʦʢʪʫʶʯʫ ʟʜʘʪʥʽʩʪʴ ʛʨʫʥʪʫ 

ʪʘ ʡʦʛʦ ʟʤʽʥʠ, ʫ ʟʚ'ʷʟʢʫ ʟ ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʚʧʣʠʚʦʤ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʘ ʰʘʨ ʦʧʘʜʽʚ, 

ʨʝʞʠʤ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʯʘʩ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩ-

ʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ, ʨʦʟʯʣʝʥʦʚʘʥʽʩʪʴ ʤʽʩʮʝʚʦʩʪʽ  ʨʽʯʢʦʚʦʶ, ʷʨʫʞʥʦ-ʙʘʣʢʦʚʦʶ, 

ʤʝʣʽʦʨʘʪʠʚʥʦʶ ʪʘ ʽʥʰʦʶ ʤʝʨʝʞʝʶ, ʪʠʧ ʽ ʩʪʘʥ ʛʨʫʥʪʫ ʪʦʱʦ, ʘʚʪʦʨ  ʟʘʧʨʦʧʦʥʫʚʘʚ 

ʤʘʢʩʠʤʘʣʴʥʝ ʚʦʜʦʥʘʢʦʧʠʯʝʥʥʷ.  ɺʦʥʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʨʽʟʥʠʮʶ ʤʽʞ ʰʘʨʦʤ 

ʦʧʘʜʽʚ ʪʘ ʽʥʬʽʣʴʪʨʘʮʽʻʶ ʧʽʜ ʯʘʩ ʜʦʱʫ ʽʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʡʙʽʣʴʰʦʛʦ ʜʦʙʦʚʦʛʦ ʚʦ-

ʜʦʩʧʦʞʠʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʪʘ ʽʥʰʠʭ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʬʘʢʪʦ-

ʨʽʚ. ʅʘ ʧʽʜʩʪʘʚʽ ʚʦʜʥʦʙʘʣʘʥʩʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ʛʨʫʥʪʽʚ ʪʘ ʡʦʛʦ 

ʟʤʽʥʠ, ʨʦʟʨʘʭʫʥʢʦʚʫ ʬʦʨʤʫʣʫ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʠʭ ʚʠʪʨʘʪ ʜʦʱʦʚʠʭ 

ʧʘʚʦʜʢʽʚ ʚ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʫʤʦʚʘʭ, ʧʨʝʜʩʪʘʚʣʷʻʤʦ ʫ ʚʠʛʣʷʜʽ ʤʦʜʫʣʷ ʩʪʦʢʫ, ʫ 

ʥʘʡʧʨʦʩʪʽʰʦʤʫ ʚʠʨʘʟʽ  ʧʨʦʧʦʥʫʻ ʫ ʪʘʢʽʡ ʨʝʜʘʢʮʽʾ: 

                       ,2,13 5,0
% %1max, ɸʚʨʇɽʛʨʚP ʂɻhq ldd=                                      (1) 

ʜʝ 
%1max,ʚh ī ʤʘʢʩʠʤʘʣʴʥʝ ʚʦʜʦʥʘʢʦʧʠʯʝʥʥʷ 1% ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ, ʤʤ; ʛʨd ī ʢʦʝʬʽʮʽ-

ʻʥʪ ʦʙʣʽʢʫ ˇʨʫʥʪʦʚʦʛʦ ʞʠʚʣʝʥʥʷ; ʜʣʷ ʚʦʜʦʟʙʦʨʽʚ ʩʣʘʙʢʦʛʦ ˇʨʫʥʪʦʚʦʛʦ ʞʠʚʣʝʥʥʷ 

ʛʨd = 0,9; ʜʣʷ ʚʦʜʦʟʙʦʨʽʚ ʩʝʨʝʜʥʴʦʛʦ ˇʨʫʥʪʦʚʦ-ʥʘʧʽʨʥʦʛʦ  ʞʠʚʣʝʥʥʷ ʛʨd = 1,05;  

ʜʣʷ ʚʦʜʦʟʙʦʨʽʚ ʨʷʩʥʦʛʦ ˇʨʫʥʪʦʚʦ-ʥʘʧʽʨʥʦʛʦ ʞʠʚʣʝʥʥʷ ʛʨd = 1,25; Ed  ī ʢʦʝʬʽʮʽ-

ʻʥʪ ʦʙʣʽʢʫ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ, ʚʝʣʠʯʠʥʘ ʷʢʦʛʦ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʜʘʪʠ ʚʝʛʝʪʘʮʽʡʥʦʛʦ 

ʧʝʨʽʦʜʫ ʪʘ ʚʠʜʫ ʢʫʣʴʪʫʨʠ ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʚʥʦʶ Ed= 0,85-1,0; ʨl- ʢʦʝʬʽʮʽʻʥʪ ʧʝ-

ʨʝʭʦʜʫ ʚʽʜ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ 1% ʜʦ ʙʫʜʴ-ʷʢʦʾ ʟʘʜʘʥʦʾ; ɸʚʂ - ʢʦʝʬʽʮʽʻʥʪ ʨʝʜʫʢʮʽʾ ʤʘ-

ʢʩʠʤʘʣʴʥʦʛʦ ʚʦʜʦʥʘʢʦʧʠʯʝʥʥʷ; ɻʧ ī ʧʘʨʘʤʝʪʨ, ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ˇʨʫʥʪʦʚʦʛʦ  ʧʽʜ-

ʧʠʪʫʚʘʥʥʷ ʪʘ ʧʣʦʱʽ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ [4]: 

                ʵ
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ʜʝ ʦʩd ī ʢʦʝʬʽʮʽʻʥʪ ʦʩʚʦʻʥʥʷ ʟʝʤʝʣʴ, 
ɸ

ɸʦʩ
ʦʩ=d ; ʣd ī ʢʦʝʬʽʮʽʻʥʪ ʦʙʣʽʢʫ ʚʧʣʠʚʫ 

ʥʘ ʩʪʽʢ ʟʘʣʽʩʥʝʥʥʷ; dɻī ʝʤʧʽʨʠʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʟʤʽʥ, ʚʝʣʠʯʠʥʘ 

ʷʢʦʛʦ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 1.11 (ɹʽʣʦʨʫʩʴ, ʙʘʩʝʡʥ ɼʥʽʧʨʘ), 1,04 (ʈʦʩʽʷ, ʙʘʩʝʡʥ ɼʥʽʧʨʘ)  
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ʜʦ 1,23 (ʧʽʚʥʽʯʥʘ ʯʘʩʪʠʥʘ ʋʢʨʘʾʥʠ, ʙʘʩʝʡʥ ɼʥʽʧʨʘ); ʇʧ - ʧʘʨʘʤʝʪʨ ʧʽʜʞʠʚʣʝʥʥʷ, 

ʷʢʽʡ ʟʘʣʝʞʘʪʴ ʚʽʜ ʪʠʧʫ ˇʨʫʥʪʫ ʪʘ ʛʣʠʙʠʥʠ ʟʘʣʷʛʘʥʥʷ ʛʨʫʥʪʦʚʠʭ ʚʦʜ;  c - ʧʦʢʘʟ-

ʥʠʢ ʩʪʫʧʝʥʷ ʧʘʨʘʤʝʪʨʘ  ʧʽʜʞʠʚʣʝʥʥʷ. 

ʌʦʨʤʫʣʘ 1 ʟʘ ʩʪʨʫʢʪʫʨʦʶ ʩʭʦʞʘ ʥʘ ʬʦʨʤʫʣʫ  ʩʪʘʣʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʩʪʦʢʫ 

ɹʅʽʇ 2.01.14-83 [5]. ʆʜʥʘʢ,  ʚʦʥʘ ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʬʦʨʤʫʣʠ ɹʅʽʇ ʪʠʤ, 

ʱʦ ʚ ʦʩʪʘʥʥʽʡ ʤʘʢʩʠʤʘʣʴʥʠʡ ʤʦʜʫʣʴ ʩʪʦʢʫ ʚʠʨʘʞʝʥʠʡ ʯʝʨʝʟ ʢʦʝʬʽʮʽʻʥʪ ʩʪʦʢʫ ʪʘ 

ʜʦʙʦʚʠʡ ʰʘʨ ʦʧʘʜʽʚ, ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʪʠʧ  ʪʘ  ʩʪʘʥ ˇʨʫʥʪʫ, ʥʝ ʢʘʞʫʯʠ ʚʞʝ ʧʨʦ ʨʝ-

ʣʴʻʬ ʤʽʩʮʝʚʦʩʪʽ, ʨʝʞʠʤ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ ʩʽʣʴʛʦʩʧʢʫʣʴʪʫʨ, ʯʘʩ 

ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, ʤʝʣʽʦʨʘʮʽʶ ʟʝʤʝʣʴ, ʘʥʪʨʦʧʦʛʝʥʥʽ ʟʤʽʥʠ, ʨʦʟʯʣʝʥʦʚʘʥʽʩʪʴ 

ʤʽʩʮʝʚʦʩʪʽ  ʪʘ ʽʥ. ʬʘʢʪʦʨʠ, ʷʢʽ ʫ ʧʦʚʥʽʡ ʤʽʨʽ ʚʨʘʭʦʚʘʥʽ ʫ ʟʘʧʨʦʧʦʥʦʚʘʥʽʡ ʬʦʨʤʫʣʽ 

1. ʋ ʟʚ'ʷʟʢʫ ʽʟ ʟʘʟʥʘʯʝʥʠʤ,  ʪʦʯʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʽʚ ʧʘʚʦʜʢʦʚʦʛʦ ʩʪʦʢʫ ʟʘ ʟʘʣʝʞʥʽʩ-

ʪʶ 1 ʜʦ 15-20% ʽ ʙʽʣʴʰʝ ʚʠʱʘ, ʥʽʞ ʟʘ ʬʦʨʤʫʣʦʶ ɹʅʽʇ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʜʣʷ 

ʜʫʞʝ ʤʘʣʠʭ ʨʽʯʦʢ ʪʘ ʪʠʤʯʘʩʦʚʠʭ ʚʦʜʦʪʦʢʽʚ ʚ ʫʤʦʚʘʭ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʟʤʽʥ. ʆʜ-

ʥʘʢ,  ʧʘʨʘʤʝʪʨʠ ʬʦʨʤʫʣʠ 1 ʥʝ ʫ  ʜʦʩʪʘʪʥʽʡ ʤʽʨʽ ʚʨʘʭʦʚʫʶʪʴ ʬʽʟʠʢʫ ʧʨʦʮʝʩʫ ʬʦ-

ʨʤʫʚʘʥʥʷ ʧʘʚʦʜʢʦʚʦʛʦ ʩʪʦʢʫ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʘʥʘʣʽʟ ʛʽʜʨʦʛʨʘʬʽʯʥʦʾ ʤʝʨʝʞʽ ʨʽ-

ʯʦʢ ʚʝʨʭʥʴʦʛʦ ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʇʦʜʥʽʧʨʦʚô̫  ʧʦʢʘʟʘʚ, ʱʦ ʢʦʥʬʽʛʫʨʘʮʽʷ ʨʽʯʢʦʚʠʭ 

ʙʘʩʝʡʥʽʚ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʝʣʠʢʠʤ ʨʽʟʥʦʤʘʥʽʪʪʷʤ, ʱʦ ʚʠʤʘʛʘʻ ʚʚʝʜʝʥʥʷ ʫ ʨʦʟʨʘʭʫ-

ʥʢʦʚʽ ʬʦʨʤʫʣʠ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʛʽʜʨʦʛʨʘʬʽʯʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʫ ʂʛ, ʷʢʠʡ ʜʦʟʚʦʣʷʚ  

ʙʠ ʟʜʽʡʩʥʠʪʠ ʧʝʨʝʭʽʜ ʚʽʜ ʤʦʜʝʣʽ ʧʨʷʤʦʢʫʪʥʦʛʦ ʙʘʩʝʡʥʫ ʜʦ ʬʘʢʪʠʯʥʦʛʦ.  

ɯʩʪʦʪʥʠʡ ʚʧʣʠʚ ʥʘ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʧʘʚʦʜʢʦʚʦʛʦ ʩʪʦʢʫ ʘʥʪʨʦʧʦʛʝʥʥʠʭ 

ʪʝʨʠʪʦʨʽʡ ʥʘʜʘʻ ʯʘʩ ʨʫʩʣʦʚʦʛʦ ʜʦʙʽʛʘʥʥʷ. ʇʨʠʯʦʤʫ, ʯʠʤ ʙʽʣʴʰʝ ʯʘʩ ʨʫʩʣʦʚʦʛʦ 

ʜʦʙʽʛʘʥʥʷ, ʪʠʤ ʤʝʥʰʝ ʚʝʣʠʯʠʥʘ ʬʦʨʤʫʶʯʠʭ ʚʠʪʨʘʪ ʟʘ ʦʜʠʥʠʮʶ ʯʘʩʫ ʽ ʥʘʚʧʘʢʠ, 

ʱʦ ʧʦʚʠʥʥʦ ʚʽʜʦʙʨʘʞʘʪʠʩʷ ʫ ʨʦʟʨʘʭʫʥʢʦʚʽʡ ʬʦʨʤʫʣʽ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ, ʚʽʜʧʦʚʽʜ-

ʥʦ ʜʦ ʪʝʦʨʽʾ ʽʟʦʭʨʦʥ, ʚʝʣʠʯʠʥʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʦʜʦʥʘʢʦʧʠʯʝʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʩʭʠʣʦʚʦʛʦ ʜʦʙʽʛʘʥʥʷ (Űʩʢ)  ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʨʫʩʣʦʚʦʛʦ 

ʜʦʙʽʛʘʥʥʷ (Űʨ), ʧʨʠʯʦʤʫ, ʧʨʠ Űʨ> Űʩʢ ʤʘʢʩʠʤʫʤ ʬʦʨʤʫʻʪʴʩʷ ʟʘ ʪʠʧʦʤ ʫʧʦʚʽʣʴʥʝ-

ʥʦʛʦ ʩʪʦʢʫ, ʪʦʙʪʦ ʤʘʻ ʤʽʩʮʝ ʟʘʛʘʣʴʥʝ ʤʘʢʩʠʤʘʣʴʥʝ ʚʦʜʦʥʘʢʦʧʠʯʝʥʥʷ. ʇʨʠ Űʨ< Űʩʢ 

ʤʘʢʩʠʤʫʤ ʬʦʨʤʫʻʪʴʩʷ ʟʘ ʪʠʧʦʤ ʨʦʟʚʠʥʝʥʦʛʦ ʩʪʦʢʫ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʩʧʦʩʪʝʨʽ-

ʛʘʻʪʴʩʷ ʯʠʥʥʝ ʤʘʢʩʠʤʘʣʴʥʝ ʚʦʜʦʥʘʢʦʧʠʯʝʥʥʷ (
maxʚh ), ʷʢʝ ʚʠʨʘʞʘʻʪʴʩʷ ʯʝʨʝʟ ʟʘ-

ʛʘʣʴʥʝ ʤʘʢʩʠʤʘʣʴʥʝ ʚʦʜʦʥʘʢʦʧʠʯʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʝʬʽʮʽʻʥʪʘ ʯʠʥʥʦʛʦ ʰʘʨʫ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʦʜʦʥʘʢʦʧʠʯʝʥʥʷ ű, ʪʦʙʪʦ 
maxʚʚ hh Ö=j

t
. ɯʟ ʜʝʪʘʣʴʥʦ ʚʠʢʣʘʜʝʥʦʛʦ 

ʚʠʱʝ, ʟʥʘʶʯʠ, ʱʦ ʰʘʨ ʩʭʠʣʦʚʦʛʦ ʩʪʦʢʫ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʦʜʦ-

ʥʘʢʦʧʠʯʝʥʥʷ  (
maxʚh )  ʚʪʨʘʪʘʤʠ ʥʘ ʩʧʘʜʽ ʧʘʚʦʜʢʫ (Rʩʧ),  ʱʦ ʜʣʷ ʟʨʫʯʥʦʩʪʽ ʚʠʩʣʦ-

ʚʠʤʦ ʯʝʨʝʟ ʢʦʝʬʽʮʽʻʥʪ ʚʪʨʘʪ ʩʪʦʢʫ ʥʘ ʩʧʘʜʽ ʧʘʚʦʜʢʫ Rʩʧ, ʚʝʣʠʯʠʥʘ ʷʢʦʛʦ ʟʘʚʞʜʠ 

ʤʝʥʰʝ ʦʜʠʥʠʮʽ, ʪʦ ʜʦʙʫʪʦʢ ʦʩʪʘʥʥʴʦʛʦ ʥʘ  
maxʚh ʜʘʩʪʴ ʰʘʨ ʩʭʠʣʦʚʦʛʦ ʩʪʦʢʫ. ɺʽʜ-

ʧʦʚʽʜʥʦ ʜʦ ʪʝʦʨʝʪʠʯʥʦʾ ʩʭʝʤʠ ʬʦʨʤʫʚʘʥʥʷ ʧʘʚʦʜʢʦʚʠʭ ʚʠʪʨʘʪ ʚ ʫʤʦʚʘʭ ʘʥʪʨʦ-

ʧʦʛʝʥʥʠʭ ʟʤʽʥ (ʨʠʩ. 1), ʚʝʣʠʯʠʥʘ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʦʜʦʥʘʢʦʧʠʯʝʥʥʷ ʻ ʬʫʥʢʮʽʻʶ 
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ʨʝʞʠʤʫ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʘ ʟʥʘʯʠʪʴ ʽ ʯʘʩʫ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʯʦʛʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʦʮʝʩ ʬʦʨʤʫʚʘʥʥʷ ʜʦʱʦʚʦʛʦ ʩʪʦʢʫ.  

 
ʈʠʩ. 1. ɹʣʦʢ-ʩʭʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ʜʦʱʦʚʦʛʦ ʩʪʦʢʫ ʚ ʫʤʦʚʘʭ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʟʤʽʥ 

 

ɿʘʟʥʘʯʝʥʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʧʨʠ ʨʽʚʥʠʭ ʫʤʦʚʘʭ ʚʠʧʘʜʽʥʥʷ ʦʧʘʜʽʚ ʪʘ ʦʜʥʘ-

ʢʦʚʦʤʫ ʪʠʧʫ ʽ ʩʪʘʥʫ ˇʨʫʥʪʽʚ, ʘʣʝ ʨʽʟʥʠʭ ʨʽʚʥʷʭ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʙʫʜʫʪʴ ʬʦʨʤʫʚʘ-

ʪʠʩʷ ʨʽʟʥʽ ʚʝʣʠʯʠʥʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʦʜʦʥʘʢʦʧʠʯʝʥʥʷ. ʗʢʱʦ ʦʩʪʘʥʥʻ ʧʨʠʡʥʷʪʠ 

ʧʦʩʪʽʡʥʠʤ, ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ (
maxʚh ), ʨʦʟʨʘʭʫʚʘʚʰʠ ʡʦʛʦ, 
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ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʛʣʠʙʠʥʽ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʨʽʚʥʠʭ 1 ʤ, ʪʦ ʚʠʢʣʠʢʘʥʽ ʫ ʚʝʣʠʯʠʥʘʭ 

ʟʤʽʥʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʦʜʦʥʘʢʦʧʠʯʝʥʥʷ, ʫ ʟʚ'ʷʟʢʫ ʟ ʨʝʛʫʣʶʚʘʥʥʷʤ ˇʨʫʥʪʦʚʠʭ ʚʦʜ 

ʥʘ ʟʥʘʯʝʥʥʷ ʚʽʜʤʽʥʥʽ ʚʽʜ 1 ʤ, ʤʦʞʫʪʴ ʙʫʪʠ ʢʦʤʧʝʥʩʦʚʘʥʽ ʧʦʧʨʘʚʦʯʥʠʤ ʢʦʝʬʽʮʽʻ-

ʥʪʦʤ ʦʙʣʽʢʫ ʟʤʽʥʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʦʜʦʥʘʢʦʧʠʯʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʟʥʘʯʝʥʴ ʨʽʚʥʽʚ 

ˇʨʫʥʪʦʚʠʭ ʚʦʜ. ɿʘʟʥʘʯʝʥʠʡ ʢʦʝʬʽʮʽʻʥʪ (ɝʛʚ) ʧʦʚʠʥʝʥ ʚʨʘʭʦʚʫʚʘʪʠ ʤʝʭʘʥʽʯʥʠʡ 

ʩʢʣʘʜ ˇʨʫʥʪʫ ʽ ʯʘʩ ʚʝʛʝʪʘʮʽʡʥʦʛʦ ʧʝʨʽʦʜʫ, ʱʦ ʻ ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʧʨʠ ʧʨʠʟʥʘʯʝʥʥʽ 

ʥʦʨʤ ʦʩʫʰʝʥʥʷ. 

ɿʘʛʘʣʴʥʽ ʟʤʽʥʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʧʘʚʦʜʢʦʚʦʛʦ ʩʪʦʢʫ 

ʚ ʫʤʦʚʘʭ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʟʤʽʥ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʧʨʠʨʦʜʥʠʤʠ ʫʤʦʚʘʤʠ, ʟʜʽʡʩʥʶ-

ʶʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚʦʜʥʦ-ʬʽʟʠʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʽʚ, ʟʨʦʩʪʘʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʣʦʱ ʫ ʤʝʞʘʭ ʨʦʟʛʣʷʥʫʪʦʛʦ ʚʦʜʦʟʙʦʨʫ ʪʦʱʦ, ʘʚʪʦʨʠ 

ʧʨʦʧʦʥʫʶʪʴ ʚʠʨʘʟʠʪʠ ʫ ʚʠʛʣʷʜʽ ʢʦʝʬʽʮʽʻʥʪʘ ʦʙʣʽʢʫ ʨʽʚʥʷ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʟʤʽʥ 

ʂʘʟ [4]. ɺʽʥ ʷʚʣʷʻ ʩʦʙʦʶ, ʚʦʜʥʦʯʘʩ, ʧʨʦʛʥʦʟʥʫ ʚʝʣʠʯʠʥʫ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʫ 

ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʦʮʽʥʠʪʠ ʟʤʽʥʫ ʩʪʦʢʫ, ʫ ʟʚ'ʷʟʢʫ ʽʟ ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʚʧʣʠʚʦʤ. 

ʂʦʝʬʽʮʽʻʥʪ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʥʘ ʧʽʜʩʪʘʚʽ ʧʦʨʽʚʥʷʥʥʷ ʩʪʦʢʫ ʟ ʧʨʠʨʦʜʥʦʾ ʪʘ ʘʥʪʨʦ-

ʧʦʛʝʥʥʦʾ ʜʽʣʷʥʦʢ ʘʙʦ ʚʦʜʦʟʙʦʨʫ. 

ɿʘʛʘʣʴʥʦ ʚʽʜʦʤʦ, ʱʦ ʧʨʠ ʚʠʧʘʜʽʥʥʽ ʦʧʘʜʽʚ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʾʭ ʨʝʜʫʢʮʽʷ ʟʘ 

ʧʣʦʱʝʶ. ɸ ʷʢʱʦ ʚʨʘʭʫʚʘʪʠ, ʱʦ ʚʠʟʥʘʯʘʣʴʥʠʤʠ ʯʠʥʥʠʢʘʤʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʦ-

ʜʦʥʘʢʦʧʠʯʝʥʥʷ ʻ ʰʘʨ ʦʧʘʜʽʚ, ʪʠʧ ʽ ʩʪʘʥ ˇʨʫʥʪʫ, ʪʦ ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʽʟ ʟʙʽʣʴ-

ʰʝʥʥʷʤ ʧʣʦʱʽ ʧʦʰʠʨʝʥʥʷ ʧʦʚʠʥʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠʩʷ ʽ ʨʝʜʫʢʮʽʷ ʚʦʜʦʥʘʢʦʧʠʯʝʥʥʷ. 

ɿʘʟʥʘʯʝʥʝ ʘʚʪʦʨ ʧʨʦʧʦʥʫʻ ʚʠʨʘʟʠʪʠ ʫ ʚʠʛʣʷʜʽ ʢʦʝʬʽʮʽʻʥʪʘ ʨʝʜʫʢʮʽʾ ʤʘʢʩʠʤʘʣʴ-

ʥʦʛʦ ʚʦʜʦʥʘʢʦʧʠʯʝʥʥʷ. 

ʆʙʣʽʢ ʚʧʣʠʚʫ ʥʘ ʩʪʽʢ ʩʪʘʚʢʽʚ ʪʘ ʚʦʜʦʩʭʦʚʠʱ (ʷʢʱʦ ʮʝ ʤʘʻ ʤʽʩʮʝ ʥʘ ʚʦʜʦʟ-

ʙʦʨʽ) ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʨʘʭʦʚʫʚʘʪʠ ʢʦʝʬʽʮʽʻʥʪʦʤ ŭ. ʇʨʠ ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʪʘ 

ʽʥʰʠʭ ʚʠʜʘʭ ʙʫʜʽʚʥʠʮʪʚʘ ʯʘʩʪʦ ʜʦʚʦʜʠʪʴʩʷ ʢʦʨʠʩʪʫʚʘʪʠʩʷ ʥʝ ʪʽʣʴʢʠ ʤʠʪʪʻʚʠʤʠ, 

ʘ ʡ ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʤʠ ʚʠʪʨʘʪʘʤʠ. ɿʘʟʥʘʯʝʥʝ ʤʦʞʥʘ ʚʠʨʘʟʠʪʠ ʢʦʝʬʽʮʽʻʥʪʦʤ ʂ, 

ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʜʽʡʩʥʠʪʠ ʧʝʨʝʭʽʜ ʚʽʜ ʤʠʪʪʻʚʠʭ ʜʦ ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʭ ʤʘʢʩʠ-

ʤʘʣʴʥʠʭ ʚʠʪʨʘʪ [4]. ʈʽʟʥʽ ʪʝʨʠʪʦʨʽʾ ʦʢʨʝʤʠʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʘʡʦʥʽʚ ʚʝʨʭʥʴʦʛʦ 

ʪʘ ʩʝʨʝʜʥʴʦʛʦ ʇʦʜʥʽʧʨʦʚôʷ ʟʘʢʘʨʩʪʦʚʘʥʽ, ʦʩʦʙʣʠʚʦ ʧʽʚʥʽʯʥʘ ʯʘʩʪʠʥʘ ʋʢʨʘʾʥʠ. 

ɿʘʢʘʨʩʪʦʚʘʥʽʩʪʴ ʨʦʙʠʪʴ ʽʩʪʦʪʥʠʡ ʚʧʣʠʚ ʥʘ ʧʘʚʦʜʢʦʚʠʡ ʩʪʽʢ ʷʢ ʫ ʙʽʢ ʡʦʛʦ ʟʙʽʣʴ-

ʰʝʥʥʷ, ʪʘʢ ʽ ʟʤʝʥʰʝʥʥʷ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʠʧʫ ʞʠʚʣʝʥʥʷ ʙʘʩʝʡʥʫ ʟʘʢʘʨʩʪʦʚʘʥʠ-

ʤʠ ʚʦʜʘʤʠ. ɺʧʣʠʚ ʟʘʢʘʨʩʪʦʚʘʥʦʩʪʽ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʩʪʦʢʫ ʚʠʨʘʟʠʤʦ ʢʦʝʬʽʮʽʻʥʪʦʤ 

ʦʙʣʽʢʫ ʟʘʢʘʨʩʪʦʚʘʥʦʩʪʽ ŭʢ [4]. 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʧʽʜʩʪʘʚʽ ʢʦʥʩʪʨʫʢʪʠʚʥʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʦʩʦʙʣʠ-

ʚʦʩʪʝʡ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʧʘʚʦʜʢʦʚʦʛʦ ʩʪʦʢʫ ʚ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʫʤʦʚʘʭ, ʄʠʩ-

ʢʦʚʝʮʴ ɯ.ʗ. [3] ʦʪʨʠʤʘʥʘ ʬʦʨʤʫʣʘ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʠʭ ʚʠʪʨʘʪ ʜʦʱʦ-

ʚʠʭ ʧʘʚʦʜʢʽʚ ʟʘʜʘʥʦʾ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʤʘʣʠʭ ʨʽʯʦʢ ʪʘ ʪʠʤʯʘʩʦʚʠʭ ʚʦʜʦʪʦʢʽʚ, ʷʢʘ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʟʥʘʯʝʥʦʛʦ ʚʠʱʝ, ʧʨʠ ʩʫʢʫʧʥʦʩʪʽ ʨʦʟʛʣʷʥʫʪʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʫ ʟʘʛʘ-

ʣʴʥʦʤʫ ʚʠʛʣʷʜʽ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʚôʷʟʫʶʯʦʶ ʟʘʣʝʞʥʽʩʪʶ: 
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KMɸɻphʛʚʠpm KʂKhAQ
BhB

dldjx ÖÖÖÖÖÖÖÖÖ=
%1max,%,

 ,                         (3) 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʬʦʨʤʫʣʘ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʜʦʱʦʚʦʛʦ ʩʪʦʢʫ ʥʝ 

ʚʨʘʭʦʚʫʻ, ʫ ʥʘʷʚʥʦʤʫ ʚʠʛʣʷʜʽ, ʟʘʣʽʩʥʝʥʽʩʪʴ ʪʘ ʟʘʙʦʣʦʯʝʥʽʩʪʴ ʙʘʩʝʡʥʫ, ʮʽ ʬʘʢʪʦʨʠ 

ʚʨʘʭʦʚʫʶʪʴʩʷ ʫ ʢʘʨʪʘʭ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʚʦʜʦʥʘʢʦʧʠʯʝʥʥʷ, ʘ ʪʘʢʦʞ ʚʪʨʘʪʘʭ ʩʪʦʢʫ 

ʥʘ ʩʧʘʜʽ ʧʘʚʦʜʢʫ ʯʝʨʝʟ ʧʘʨʘʤʝʪʨʠ Ŭʪʧ ʽ ʈɽɯ. ʄʘʣʽ ʙʘʩʝʡʥʠ, ʷʢʽ ʤʘʶʪʴ ʙʽʣʴʰ-ʤʝʥʰ 

ʟʘʨʝʛʫʣʴʦʚʘʥʠʡ ʩʪʽʢ ʟʘ ʨʘʭʫʥʦʢ ʩʪʘʚʢʽʚ ʽ ʦʟʝʨ, ʟʘʞʘʜʘʣʠ ʚʚʝʜʝʥʥʷ ʫ ʨʦʟʨʘʭʫʥʢʦ-

ʚʫ ʬʦʨʤʫʣʫ ʢʦʝʬʽʮʽʻʥʪʘ ʦʙʣʽʢʫ ʚʧʣʠʚʫ ʥʘ ʩʪʽʢ ʦʟʝʨ ŭ, ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʛʦ ʧʨʦʧʦ-

ʥʫʻʪʴʩʷ ʟʜʽʡʩʥʶʚʘʪʠ ʟʘ ʬʦʨʤʫʣʦʶ ɻ.ɸ. ɸʣʝʢʩʻʻʚʘ [1] ʘʙʦ ɹʅʽʇ 2.01.14-83 [5]. 

ʋ ʬʦʨʤʫʣʫ 3 ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʜʦʱʦʚʦʛʦ ʩʪʦʢʫ ʧʦʧʨʘʚʦʯʥʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʥʘ ʧʨʠʨʦʜʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʥʝ ʚʚʦʜʠʪʴʩʷ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʨʦ-

ʟʨʘʭʫʥʢʦʚʘ ʰʚʠʜʢʽʩʪʴ ʜʦʙʽʛʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʘ ʽʟ ʨʫʩʣʦʚʦʾ ʪʘ 

ʟʘʧʣʘʚʥʦʾ ʽ ʚʨʘʭʦʚʫʻʪʴʩʷ ʯʝʨʝʟ ʫʧʦʚʽʣʴʥʝʥʥʷ ʧʨʦʮʝʩʫ ʜʦʙʽʛʘʥʥʷ, ʷʢʝ ʚʠʢʣʠʢʘʥʝ 

ʟʘʧʣʘʚʦʶ. ʆʪʞʝ, ʨʦʟʨʘʭʫʥʦʢ ʜʦʱʦʚʦʛʦ ʩʪʦʢʫ ʟʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦʶ ʬʦʨʤʫʣʦʶ, ʷʢʘ 

ʚʨʘʭʦʚʫʻ ʟʤʽʥʠ ʚʦʜʥʦ-ʧʦʚʽʪʨʷʥʦʛʦ ʨʝʞʠʤʫ ʪʘ ʚʦʜʥʦ-ʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʽʚ, 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʝʤʝʣʴ ʪʘ ʽʥʰʽ ʬʘʢʪʦʨʠ, ʧʽʜʚʠʱʫʻ ʪʦʯʥʽʩʪʴ 

ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʧʘʚʦʜʢʦʚʠʭ ʚʠʪʨʘʪ ʽ ʩʧʨʠʷʻ ʚʠʨʽʰʝʥʥʶ ʘʢʪʫʘʣʴʥʠʭ ʧʠ-

ʪʘʥʴ ʱʦʜʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ. 

ʃʽʪʝʨʘʪʫʨʘ 

1. ɸʣʝʢʩʝʝʚ ɻ.ɸ. ʄʝʪʦʜʳ ʦʮʝʥʢʠ ʩʣʫʯʘʡʥʳʭ ʧʦʛʨʝʰʥʦʩʪʝʡ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ ʠʥ-

ʬʦʨʤʘʮʠʠ : ʄʦʥʦʛʨʘʬʠʷ. ʃ.: ɻʠʜʨʦʤʝʪʝʦʠʟʜʘʪ, 1975. 94 ʩ. 

2. ɹʝʬʘʥʠ ɸ.ʅ. ʆʩʥʦʚʳ ʪʝʦʨʠʠ ʣʠʚʥʝʚʦʛʦ ʩʪʦʢʘ : ʄʦʥʦʛʨʘʬʠʷ. ʊʨʫʜʳ ʆɻʄʀ. ʃ.: ɻʠʜʨʦ-

ʤʝʪʝʦʠʟʜʘʪ, ʏ.2. ɺ ʧr. 14. 1958. 310 ʩ. 

3. ʄʠʩʢʦʚʝʮʴ ɯ.ʗ., ʄʦʣʴʯʘʢ ʗ.ʆ., ɻʝʨʘʩʠʤʯʫʢ ɿ.ɺ. ʈʽʯʢʠ ʪʘ ʾʭ ʙʘʩʝʡʥʠ ʚ ʫʤʦʚʘʭ ʪʝʭʥʦʛʝ-

ʥʝʟʫ : ʄʦʥʦʛʨʘʬʽʷ. ʃʫʮʴʢ: ʈɺɺ ʃɼʊʋ, 2004. 336 ʩ. 

4. ʄʦʣʴʯʘʢ ʗ.ɸ.. ɼʦʞʜʝʚʦʡ ʩʪʦʢ ʚ ʫʩʣʦʚʠʷʭ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʠʟʤʝʥʝʥʠʡ. [ʊʝʢʩʪ]: ʄʦʥʦ-

ʛʨʘʬʠʷ. ʃʫʮʴʢ: ʈɺɺ ʃʅʊʋ, 2009. 431 ʩ. 

5. ʆʧʨʝʜʝʣʝʥʠʝ ʨʘʩʯʝʪʥʳʭ ʛʠʜʨʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. (ʉʅʠʇ 2.01.14-83) [ʊʝʢʩʪ] ʄ.: 

ɻʦʩʩʪʨʦʡʠʟʜʘʪ, 1985. 97 ʩ. 

Summary 

Molchak Ya.O., Myskovets I.Ya. Determination of maximum rainwater 

flows outlays in the conditions of anthropogenic changes. 
The article contains a systematized set of constructive-geographical researches in studying, 

analysis and estimation of regime-forming factors of rainwater flows. What is more, all processes 

of formation of rain flows in nature and serious changes made by human in various physical-

geographical conditions of the upper and middle Dnipro lands are highlighted. A new method of 

calculating the maximum rain runoff has been developed and presented, which takes into account 

all the main factors influencing the process of its formation, increases the accuracy of the estimated 

value of flood costs, improves the environment and living conditions and helps to solve current is-

sues of anthropogenic impact on the environment. 

Keywords: rain flows, physical and geographical conditions, method, runoff factors, soil, na-

ture, anthropogenic, formation. 
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ʈɸʉʏɽʊ ʀʉʇɸʈɽʅʀʗ ʇʆ ʋʈɸɺʅɽʅʀʖ ʊɽʇʃʆɺʆɻʆ ɹɸʃɸʅʉɸ 

 
ɺ ʩʪʘʪʴʝ ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʩʧʦʩʦʙʳ ʠʟʫʯʝʥʠʷ ʠʩʧʘʨʝʥʠʷ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʦʛʨʝʰʥʦʩʪʠ ʧʨʠ 

ʠʟʤʝʨʝʥʠʠ ʠʩʧʘʨʝʥʠʷ ʩʪʘʚʷʪ ʚʦʧʨʦʩ ʦ ʝʝ ʪʝʦʨʝʪʠʯʝʩʢʦʤ ʨʘʩʯʝʪʝ. ɼʣʷ ʵʪʦʛʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʚ 

ʦʜʠʥ ʠʟ ʠʟʚʝʩʪʥʳʭ ʤʝʪʦʜʦʚ ʨʘʩʯʝʪʘ ī ʫʨʘʚʥʝʥʠʝ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ, ʘ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʫʧʨʦʱʝʥʠʷ ʨʝʰʝʥʠʷ ʵʪʦʡ ʟʘʜʘʯʠ ʠʩʧʦʣʴʟʫʶʪ ʥʝʦʧʨʝʜʝʣʝʥʥʳʝ ʠʥʜʝʢʩʳ, ʫʯʠʪʳʚʘʶʱʠʝ ʚʣʠʷ-

ʥʠʝ ʚʝʪʨʘ ʠ ʚʣʘʞʥʦʩʪʠ. ʄʘʪʝʤʘʪʠʯʝʩʢʦʝ ʚʳʨʘʞʝʥʠʝ, ʧʨʝʜʣʦʞʝʥʥʦʝ ʁʝʥʩʝʥʦʤ ʠ ʍʝʡʟʦʤ 

ʜʣʷ ʂʘʣʠʬʦʨʥʠʠ, ʩ ʨʘʩʩʯʠʪʘʥʥʳʤʠ ʥʦʚʳʤʠ ʢʦʵʬʬʠʮʠʝʥʪʘʤʠ, ʧʨʠʤʝʥʝʥʦ ʜʣʷ ʩʪʘʥʮʠʠ ʐʘʤ-

ʢʠʨ. ʈʘʩʯʝʪʳ ʧʨʦʠʟʚʦʜʷʪʩʷ ʜʣʷ ʨʘʟʥʳʭ ʩʝʟʦʥʦʚ ʧʦ ʚʳʙʨʘʥʥʳʤ ʭʘʨʘʢʪʝʨʥʳʤ ʜʥʷʤ. ʇʨʠ 

ʦʧʨʝʜʝʣʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʨʷʜʘʤʠ ʨʘʚʥʦ r = 

0,86. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʦʟʤʦʞʥʦʝ ʠʩʧʘʨʝʥʠʝ, ʠʩʧʘʨʝʥʠʝ, ʠʥʜʝʢʩʳ, ʢʦʨʨʝʣʷʮʠʷ, ʨʘʜʠʘʮʠʷ, 

ʢʦʵʬʬʠʮʠʝʥʪʳ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʠʩʭʦʜʷʱʠʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʙʘʩʩʝʡʥʘʭ ʨʝʢ ʠʟʤʝʥʷʶʪʩʷ ʫʩʣʦʚʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʦʢʘ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʩʫʱʝʩʪʚʝʥʥʦʡ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʝʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʚʥʫʪʨʠ ʛʦʜʘ. 

ɸʥʘʣʠʟ ʫʨʘʚʥʝʥʠʷ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʨʝʯʥʳʭ ʚʦʜʦʩʙʦʨʦʚ ʟʘ ʤʥʦʛʦʣʝʪʥʠʡ ʧʝʨʠʦʜ 

ʧʦʟʚʦʣʷʝʪ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʩʨʝʜʥʠʡ ʤʥʦʛʦʣʝʪʥʠʡ ʩʪʦʢ ʟʘʚʠʩʠʪ ʦʪ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʘ ʧʦʪʦʤ ʫʞʝ ʦʪ ʚʩʝʭ ʜʨʫʛʠʭ ʧʨʠʨʦʜʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ ʚʧʠʪʳʚʘʥʠʝ ʚʦʜʳ ʚ ʧʦʯʚʫ ʠ ʠʩʧʘʨʝʥʠʝ. ʀʩʧʘʨʝʥʠʝ ʩ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚʳ ʠ ʚʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʩʦʩʪʘʚʥʦʡ ʯʘʩʪʴʶ 

ʚʦʜʥʦʛʦ ʨʝʞʠʤʘ ʩʫʰʠ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʜʚʫʭ ʧʨʦʮʝʩʩʦʚ, ʠʥʬʠʣʴʪʨʘʮʠʠ ʚʣʘʛʠ ʚ 

ʧʦʯʚʫ ʠ ʝʝ ʧʦʪʝʨʴ ʥʘ ʠʩʧʘʨʝʥʠʝ, ʦʧʨʝʜʝʣʷʶʪ ʩʦʦʪʥʦʰʝʥʠʝ ʧʦʚʝʨʭʥʦʩʪʥʦʡ ʠ 

ʧʦʜʟʝʤʥʦʡ ʩʦʩʪʘʚʣʷʶʱʠʭ ʨʝʯʥʦʛʦ ʩʪʦʢʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚʝʣʠʯʠʥʘ ʠʩʧʘʨʝʥʠʷ 

ʷʚʣʷʝʪʩʷ ʢʦʩʚʝʥʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ ʩʪʝʧʝʥʠ ʫʚʣʘʞʥʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ. 

ɺ ʧʨʘʢʪʠʢʝ, ʚ ʦʩʥʦʚʥʦʤ, ʪʨʝʙʫʝʪʩʷ ʨʘʩʯʝʪʳ ʩʫʤʤʘʨʥʦʛʦ ʠʩʧʘʨʝʥʠʷ ʩ ʨʝʯ-

ʥʳʭ ʙʘʩʩʝʡʥʦʚ. ʅʦ ʯʘʱʝ ʚʩʝʛʦ ʧʦʚʝʨʭʥʦʩʪʴ ʙʘʩʩʝʡʥʘ ʥʝʦʜʥʦʨʦʜʥʘʷ ʠ ʠʭ ʫʯʝʪ 

ʟʘʪʨʫʜʥʠʪʝʣʝʥ. ʇʦʵʪʦʤʫ ʚ ʧʨʘʢʪʠʯʝʩʢʠʭ ʮʝʣʷʭ ʜʣʷ ʨʘʩʯʝʪʘ ʠʩʧʘʨʝʥʠʝ ʩ ʚʦʜʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʩ ʩʫʰʠ ʨʝʢʦʤʝʥʜʫʶʪ ʨʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ: ʠʩʧʘʨʠʪʝʣʠ ʠ ʣʠʟʠʤʝʪ-

ʨʳ; ʨʘʩʯʝʪʳ ʧʦ ʩʚʷʟʷʤ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤ ʚʦʜʥʦʛʦ ʠ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ, ʚʦʜʥʳʡ 

ʙʘʣʘʥʩ; ʪʝʧʣʦʚʦʡ ʙʘʣʘʥʩ; ʪʫʨʙʫʣʝʥʪʥʘʷ ʜʠʬʬʫʟʠʷ; ʵʤʧʠʨʠʯʝʩʢʠʝ ʬʦʨʤʫʣʳ, 

ʢʦʤʧʣʝʢʩʥʳʡ ʤʝʪʦʜ ʠ ʪ. ʜ. 

                                                 

É ʄʘʤʝʜʦʚ ɸ.ʉ., ɻʘʩʘʥʦʚʘ ʅ.ʀ., ɸʭʤʝʜʦʚʘ ɺ.ʈ., 2021. 
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ʀʟʚʝʩʪʥʦ, ʯʪʦ ʨʘʩʯʝʪ ʠʩʧʘʨʝʥʠʷ ʜʣʷ ʥʝʦʜʥʦʨʦʜʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʩʣʦʞʥʝʝ, 

ʯʝʤ ʜʣʷ ʦʜʥʦʨʦʜʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ. ʇʦʵʪʦʤʫ ʜʣʷ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʨʝʰʝʥʠʷ ʵʪʦʡ 

ʟʘʜʘʯʠ, ʪ.ʝ. ʜʣʷ ʥʝʦʜʥʦʨʦʜʥʳʭ ʩʫʭʠʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʨʘʩʩʤʦʪʨʠʤ ʦʙʱʠʡ ʚʠʜ 

ʫʨʘʚʥʝʥʠʷ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ʚ ʩʣʝʜʫʶʱʝʤ ʚʠʜʝ: 

Rn  ī LeE ī H+LpFp ī C +Ap = 
ר
     (1) 

ɿʜʝʩʴ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʚ ʛʣʫʙʠʥʫ ʧʦʯʚʳ ʩʯʠʪʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʳʤ, ʘ ʚ 

ʦʙʨʘʪʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ï ʦʪʨʠʮʘʪʝʣʴʥʳʤ. Rn ï ɻ ʪʦ ʨʘʜʠʘʮʠʦʥʥʳʡ ʙʘʣʘʥʩ, 

ʚʭʦʜʷʱʠʡ ʚ ʬʦʨʤʫʣʫ (1); Le ï ʩʢʨʳʪʦʝ ʪʝʧʣʦʪʘ ʧʘʨʦʦʦʙʨʘʟʦʚʘʥʠʷ; E ï 

ʠʩʧʘʨʝʥʠʝ; H ï ʪʫʨʙʫʣʝʥʪʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʦʪ ʧʦʚʝʨʭʥʦʩʪʠ ʢ ʘʪʤʦʩʬʝʨʝ; Lp ï 

ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʨʤʠʯʝʩʢʦʛʦ ʵʢʚʠʚʘʣʝʥʪʘ, ʧʦʛʣʦʱʘʝʤʳʡ ʜʠʦʢʩʠʜʦʤ ʫʛʣʝʨʦʜʘ; Fp 

ï ʧʦʪʦʢ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ; G ï ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ ʥʘ ʧʦʯʚʫ; 
ר
 ï ʩʢʦʨʦʩʪʴ ʠʟʤʝʥʝʥʠʷ 

ʪʝʧʣʦʝʤʢʦʩʪʠ ʩ ʝʜʠʥʠʮʳ ʧʣʦʱʘʜʠ. ʇʦʩʣʝʜʥʷʷ ʩʦʩʪʘʚʣʷʶʱʘʷ ï ʧʦʛʣʦʱʘʝʤʦʝ 

ʪʝʧʣʦ, ʨʘʩʭʦʜʫʝʤʦʝ ʜʣʷ ʪʘʷʥʠʷ, ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʣʴʜʘ ʠʣʠ ʩʥʝʛʘ. 

Le ʟʘʤʝʥʷʝʪʩʷ ʩʢʨʳʪʦʡ ʪʝʧʣʦʪʦʡ, ʚʳʜʝʣʷʶʱʝʡʩʷ ʧʨʠ ʩʫʙʣʠʤʘʮʠʠ, ʠ ʤʦʞʝʪ 

ʤʝʥʷʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʚʦʡʩʪʚ ʧʦʚʝʨʭʥʦʩʪʠ [2, 3]. 

ɼʣʷ ʨʘʩʯʝʪʘ ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʙʘʣʘʥʩʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʣʝʜʫʶʱʝʝ ʚʳʨʘʞʝʥʠʝ: 

Ὑ Ὑ ρ ᶿ ‐Ὑ Ὑ ȟ     (2) 

ʟʜʝʩʴ Ὑï ʢʦʨʦʪʢʦʚʦʣʥʦʚʘʷ ʩʫʤʤʘʨʥʘʷ ʨʘʜʠʘʮʠʷ; ᶿ ï ʘʣʴʙʝʜʦ ʧʦʚʝʨʭʥʦʩʪʠ; Ὑ  ï

ʥʠʩʭʦʜʷʱʠʡ ʚʥʠʟ ʜʣʠʥʥʦʚʦʣʥʦʚʦʡ ʧʦʪʦʢ ʨʘʜʠʘʮʠʠ; ‐ ï ʧʦʛʣʦʱʘʶʱʠʡ 

ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʚʝʨʭʥʦʩʪʠ; Ὑ  ï ʚʦʩʭʦʜʷʱʠʡ ʚʝʨʭ ʜʣʠʥʥʦʚʦʣʥʦʚʦʡ ʧʦʪʦʢ 

ʨʘʜʠʘʮʠʠ; 

ʂʦʥʝʯʥʦ, ʩʝʡʯʘʩ ʝʩʪʴ ʧʨʠʙʦʨʳ, ʢʦʪʦʨʳʝ ʜʦʩʪʘʪʦʯʥʦ ʪʦʯʥʳ ʜʣʷ ʠʟʤʝʨʝʥʠʷ 

ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʙʘʣʘʥʩʘ. ʆʜʥʘʢʦ ʠʥʦʛʜʘ ʙʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʯʠʪʘʪʴ ʟʥʘʯʝʥʠʝ 

ʨʘʜʠʘʮʠʦʥʥʦʛʦ ʙʘʣʘʥʩʘ ʚʥʝ ʧʫʥʢʪʦʚ ʥʘʙʣʶʜʝʥʠʷ. ɺ ʪʘʢʠʭ ʩʣʫʯʘʷʭ ʝʛʦ 

ʥʘʢʦʧʣʝʥʠʝ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʪʝʦʨʝʪʠʯʝʩʢʠ. 

ɸʥʛʩʪʨʝʤ ʜʣʷ ʥʘʭʦʞʜʝʥʠʷ ʩʫʤʤʘʨʥʦʡ ʨʘʜʠʘʮʠʠ ʩʯʠʪʘʝʪ ʧʨʠʝʤʣʝʤʳʤ 

ʚʳʧʦʣʥʠʪʴ ʨʘʩʯʝʪʳ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 

Ὑ Ὑ ὥ ρ ὥ ȟ      (3) 

ɿʜʝʩʴ Ὑ  ʩʨʝʜʥʝʩʫʪʦʯʥʳʡ ʩʫʤʤʘʨʥʳʡ ʧʦʪʦʢ ʨʘʜʠʘʮʠʠ ʚ ʷʩʥʳʭ ʧʦʛʦʜʥʳʭ 

ʫʩʣʦʚʠʷʭ; ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʦʣʥʝʯʥʦʛʦ ʩʠʷʥʠʷ (n ï 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʦʣʥʝʯʥʦʛʦ ʩʠʷʥʠʷ, N ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʩʚʝʪʦʚʦʛʦ ʜʥʷ); 

a ï ʧʦʩʪʦʷʥʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʟʘʚʠʩʷʱʠʡ ʦʪ ʰʠʨʦʪʳ [2, 4]. 

ʋʤʝʥʴʰʝʥʠʝ ʤʘʩʩʳ ʚʦʜʷʥʦʛʦ ʧʘʨʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʩʦʪʳ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʪʦ, ʯʪʦ ʚʦʜʷʥʦʡ ʧʘʨ ʧʝʨʝʥʦʩʠʪʩʷ ʚʚʝʨʭ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʳʩʦʪʳ ʩʢʦʨʦʩʪʴ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʧʘʨʘ ʩʚʷʟʘʥʘ ʩ ʠʟʤʝʥʝʥʠʝʤ ʧʣʦʪʥʦʩʪʠ. 

ʇʦʩʢʦʣʴʢʫ ʥʘʰʘ ʮʝʣʴ ī ʚʳʯʠʩʣʠʪʴ ʩʢʦʨʦʩʪʴ ʠʩʧʘʨʝʥʠʷ ɽ, ʪʦ ʫʨʘʚʥʝʥʠʝ 

ʙʘʣʘʥʩʘ (1) ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʢ ʩʣʝʜʫʶʱʝʤʫ ʚʠʜʫ: 

LeE+H=Qn       (4) 
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ɿʜʝʩʴ Qn ï ʧʨʠʥʠʤʘʝʪʩʷ ʢʘʢ ʩʫʤʤʘʨʥʳʡ ʪʝʧʣʦʚʦʡ ʧʦʪʦʢ. ʋʨʘʚʥʝʥʠʝ (2) ʚ 

ʛʠʜʨʦʣʦʛʠʠ 

E+He= Qne      (5) 

ʤʦʞʥʦ ʧʨʠʥʷʪʴ ʢʘʢ: Qne = Qn/Le ;     He=H /Le 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ LpFp, Ah ʠ 
ר
 ʥʝ 

ʫʯʠʪʳʚʘʶʪʩʷ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʦʢʘʟʳʚʘʶʪ ʦʯʝʥʴ ʥʝʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʫʭʠʝ 

ʧʦʚʝʨʭʥʦʩʪʠ, ʪʦʛʜʘ ʫʨʘʚʥʝʥʠʝ (1) ʤʦʞʥʦ ʧʨʠʚʝʩʪʠ ʢ ʵʪʦʤʫ ʚʠʜʫ: 

Qn=Rn ï G.      (6) 

ɺʧʝʨʚʳʝ ʍʦʤʟʘ (1897) ʠ ʐʤʠʜʪ (1915) ʠʩʧʦʣʴʟʦʚʘʣʠ ʫʨʘʚʥʝʥʠʝ ʪʝʧʣʦʚʦʛʦ 

ʙʘʣʘʥʩʘ ʜʣʷ ʨʘʩʯʝʪʘ ʠʩʧʘʨʝʥʠʷ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʦʢʝʘʥʘ. ʊʦʣʴʢʦ 10 ʣʝʪ ʩʧʫʩʪʷ, ʚ 

1926 ʛʦʜʫ, ɹʦʫʵʥ ʠʩʧʦʣʴʟʦʚʘʣ ʩʣʝʜʫʶʱʫʶ ʬʦʨʤʫ ʫʨʘʚʥʝʥʠʷ ʙʘʣʘʥʩʘ: 

B0= Cp(T1-T2) /Le (q1-q2)     (7) 

ʆʪʩʶʜʘ ʧʦʣʫʯʘʝʤ ʩʣʝʜʫʶʱʠʡ ʚʠʜ ʫʨʘʚʥʝʥʠʷ ʙʘʣʘʥʩʘ, ʧʨʠʥʷʪʦʛʦ ʜʣʷ 

ʨʘʩʯʝʪʘ ʠʩʧʘʨʝʥʠʷ: 

E = Qne /( l+Bo)     (8) 

ɿʜʝʩʴ ʟʥʘʯʝʥʠʷ T1 ʠ q1 ī ɻʪʦ ʟʥʘʯʝʥʠʷ Ts ʠ qs ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ. 

ɺ 1963 ʛʦʜʫ ʁʝʥʩʝʥ ʠ ʍʝʡʟ, ʦʩʥʦʚʳʚʘʷʩʴ ʥʘ ʫʨʘʚʥʝʥʠʠ ʙʘʣʘʥʩʘ, 

ʧʨʝʜʣʦʞʠʣʠ ʙʦʣʝʝ ʧʨʦʩʪʦʝ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʨʘʩʯʝʪʘ ʠʩʧʘʨʝʥʠʷ: 

E=(a * Ta+b) * Rce      (9) 

ɿʜʝʩʴ ʧʨʠ ʧʨʦʚʝʨʢʘʭ, ʧʨʦʚʝʜʝʥʥʳʭ ʜʣʷ ʪʝʨʨʠʪʦʨʠʠ ʂʘʣʠʬʦʨʥʠʠ, ʧʨʠ 

ʟʥʘʯʝʥʠʷʭ a=0.025
0
C

-1
 ʠ b = 0,078 ʧʦʣʫʯʠʣʠ ʟʥʘʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʢʦʨʨʝʣʷʮʠʠ r = 0,97 [2, 6]. 

ʀʩʭʦʜʷ ʠʟ ʥʘʰʝʛʦ ʚʳʨʘʞʝʥʠʷ (9), ʢʦʵʬʬʠʮʠʝʥʪʳ, ʨʘʩʩʯʠʪʘʥʥʳʝ ʜʣʷ ʧʫʥʢʪʘ 

ʐʘʤʢʠʨ, ʧʦʣʫʯʠʣʠʩʴ ʨʘʚʥʳʤʠ a = 1,12; b = 1,10; (ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʟʥʘʯʝʥʠʝ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ r = 0,86). ʆʩʥʦʚʳʚʘʷʩʴ ʥʘ ʚʳʨʘʞʝʥʠʝ (9), ʚ ʥʘʰʠʭ 

ʨʘʩʯʝʪʘʭ ʧʨʠ ʚʳʙʦʨʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʣʷ ʥʝʢʦʪʦʨʳʭ ʧʫʥʢʪʦʚ ʄʘʣʦʛʦ ʂʘʚʢʘʟʘ, 

ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ çɸʪʣʘʩʘ ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ ɸʟʝʨʙʘʡʜʞʘʥʘè ʕ.ʄ. 

ʐʠʭʣʠʥʩʢʦʛʦ [1, 5]. 

ʉʨʝʜʥʝʛʦʜʦʚʦʡ ʤʘʢʩʠʤʫʤ ʠʩʧʘʨʝʥʠʷ ʚ ʩʪʨʘʥʝ ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 

1200-1400 ʤʤ ʚ ʅʘʭʠʯʝʚʘʥʠ ʠ ʜʦ 1000-1200 ʤʤ ʥʘ ʂʫʨʘ-ɸʨʘʟʩʢʦʡ ʥʠʟʤʝʥʥʦʩʪʠ. 

ʉʨʝʜʥʝʛʦʜʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʚʦʟʤʦʞʥʦʛʦ ʠʩʧʘʨʝʥʠʷ ʥʘ ʜʨʫʛʠʭ ʪʝʨʨʠʪʦʨʠʷʭ 

ʢʦʣʝʙʣʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 800-1000 ʤʤ. ɺ ʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʠʩʧʘʨʝʥʠʝ ʫʤʝʥʴʰʘʝʪʩʷ 

ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʚʳʩʦʪʳ. ɺ ʩʨʝʜʥʝʛʦʨʥʳʭ ʨʘʡʦʥʘʭ ʚʦʟʤʦʞʥʦʝ ʠʩʧʘʨʝʥʠʝ 

ʩʥʠʞʘʝʪʩʷ ʜʦ 300-400 ʤʤ. 

ɺ ʪʘʙʣʠʮʝ 1 ʧʦʢʘʟʘʥʳ ʭʘʨʘʢʪʝʨʥʳʝ ʜʥʠ ʨʘʟʥʳʭ ʩʝʟʦʥʦʚ ʚ ʐʘʤʢʠʨʩʢʦʤ 

ʨʝʛʠʦʥʝ, ʠ ʟʘ ʵʪʠ ʜʥʠ ʚʧʝʨʚʳʝ ʨʘʩʩʯʠʪʘʥʳ ʟʥʘʯʝʥʠʷ ʠʩʧʘʨʝʥʠʷ ʧʦ ʫʨʘʚʥʝʥʠʶ 

ʪʝʧʣʦʚʦʛʦ ʙʘʣʘʥʩʘ. ʂʘʢ ʠʟʚʝʩʪʥʦ, ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝʥʠʷ ʠʩʧʘʨʝʥʠʷ ʚ ʧʫʥʢʪʘʭ 

ʥʘʙʣʶʜʝʥʠʷ ʙʦʣʴʰʝ ʯʝʤ ʧʨʠ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʨʘʩʯʝʪʘʭ. ʇʦʵʪʦʤʫ ʚ ʥʘʰʝʤ 
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ʩʣʝʜʫʶʱʝʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʤʳ ʧʣʘʥʠʨʫʝʤ ʨʘʩʩʯʠʪʘʪʴ ʠʩʧʘʨʝʥʠʝ ʚ ʜʨʫʛʠʭ 

ʨʝʛʠʦʥʘʭ ʥʘʰʝʡ ʩʪʨʘʥʳ. 

ʊʘʙʣʠʮʘ 1 

ʉʨʝʜʥʝʩʫʪʦʯʥʦʝ ʠʩʧʘʨʝʥʠʝ ʚ ʐʘʤʢʠʨʝ ʟʘ ʭʘʨʘʢʪʝʨʥʳʝ ʜʥʠ 2010 ʛ. (ʤʤ) 

ʜʝʥʴ/ʤʝʩʷʮ 01/II  03/II  04/II  05/II  06/II  07/II  10/II  12/II  13/II  

ɽ 26.7 18 18.3 10.7 -0.05 1.1 3.2 2.6 -0.3 

ʊ 8.2 5.2 5.3 2.7 -1 -0.6 0.1 -0.1 -1.1 

ʜʝʥʴ/ʤʝʩʷʮ 15/II  02/III  05/III  06/III  14/III  18/III  24/ III  26/ III  27/ III  

E 4.6 28.5 21.8 36.1 29.9 19.2 34.9 37.8 26.4 

T 0.6 8.8 6.5 11.4 9.3 5.6 11 12 8.1 

ʜʝʥʴ/ʤʝʩʷʮ 29/ III  30/ III  01/VI  03/ VI  04/ VI  06/ VI  07/ VI  09/ VI  10/ VI  

E 31.7 41.3 68.9 75.4 83.2 80.6 76.2 78.6 75.7 

T 9.9 13.2 22 24.9 24.6 26.7 25.2 26 25.0 

ʜʝʥʴ/ʤʝʩʷʮ 14/VI 26/VI  30/ VI  05/VII  12/VII  21/VII  22/VIII  23/VIII  29/VIII  

E 87.0 75.1 80.0 84.9 95.8 88.2 74.5 61.1 67.5 

T 28.9 24.8 26.5 29.9 31.9 29.3 24.6 20.0 22.2 

ʜʝʥʴ/ʤʝʩʷʮ 03/IX 13/IX 19/IX 28/IX 29/IX 31/IX 2/X 14/X 20/X 

E 84.7 66.6 65.2 62.8 44.2 37.5 60.8 51.2 52.4 

T 28.1 21.9 21.4 20.6 14.2 11.9 19.9 16.6 17.0 

ʜʝʥʴ/ʤʝʩʷʮ 01/XI 05/ XI  14/ XI  16/ XI  20/ XI  22/ XI  26/ XI  29/ XI  30/ XI  

E 22.4 35.8 29.9 30.5 29.6 29.9 36.1 36.6 29.1 

T 6.7 31.3 9.3 9.5 9.2 9.3 11.4 11.6 9.0 

ʜʝʥʴ/ʤʝʩʷʮ 02/XII  08/XII  14/XII  20/XII  22/XII  27/XII  28/XII  29/XII  31/XII  

E 30.2 33.1 27.0 22.1 14.5 10.7 15.1 18.3 19.5 

T 9.4 10.4 8.3 6.6 4.0 2.7 4.2 5.3 5.7 

 

 

  
ʈʠʩ. 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʩʩʯʠʪʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʠʩʧʘʨʝʥʠʷ (ʤʤ) ʚ ʧʫʥʢʪʝ ʐʘʤʢʠʨ ʟʘ 

ʬʝʚʨʘʣʴ ʤʝʩʷʮ 2010 ʛ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʛʣʘʩʥʦ ʘʥʘʣʠʟʫ ʜʘʥʥʳʭ ʛʨʘʬʠʢʦʚ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ 

ʟʥʘʯʝʥʠʷ ʠʩʧʘʨʝʥʠʷ ʚ ʟʠʤʥʠʝ ʤʝʩʷʮʳ ʚ ʦʩʥʦʚʥʦʤ ʫʤʝʥʴʰʘʶʪʩʷ ʚ 1-ʦʡ ʠ 2-ʦʡ 

ʜʝʢʘʜʝ, ʠ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʚ 3-ʝʡ ʜʝʢʘʜʝ. ʇʨʠʯʠʥʳ ʵʪʦʛʦ, ʢʦʥʝʯʥʦ, 

ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʥʝʩʪʘʙʠʣʴʥʳʤʠ ʧʦʛʦʜʥʳʤʠ ʫʩʣʦʚʠʷʤʠ (ʨʠʩ. 1 ʠ ʨʠʩ. 5). ʅʝ-

ʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʧʦʩʫʪʦʯʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʩʧʘʨʝʥʠʷ ʟʥʘʯʠʪʝʣʴʥʦ ʢʦʣʝʙʣʝʪʩʷ 

E 

ʜʥʠ 
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ʚʝʩʥʦʡ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠʩʧʘʨʝʥʠʷ ʣʝʪʦʤ ʩʦʭʨʘʥʷʝʪ ʩʚʦʶ ʩʪʘʙʠʣʴʥʦʩʪʴ (ʨʠʩ. 2, 

ʨʠʩ. 3). ʆʩʝʥʴʶ, ʢʘʢ ʠ ʟʠʤʦʡ, ʩʦʭʨʘʥʷʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ (ʨʠʩ. 4). 

 
ʈʠʩ. 2. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʩʩʯʠʪʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʠʩʧʘʨʝʥʠʷ (ʤʤ) ʚ ʧʫʥʢʪʝ ʐʘʤʢʠʨ 

ʟʘ ʤʘʨʪ ʤʝʩʷʮ 2010 ʛ. 

 

 
ʈʠʩ. 3. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʩʩʯʠʪʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʠʩʧʘʨʝʥʠʷ (ʤʤ) ʚ ʧʫʥʢʪʝ ʐʘʤʢʠʨ 

ʟʘ ʠʶʥʴ ʤʝʩʷʮ 2010 ʛ. 

 

 
ʈʠʩ. 4. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʩʩʯʠʪʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʠʩʧʘʨʝʥʠʷ( ʤʤ) ʚ ʧʫʥʢʪʝ ʐʘʤʢʠʨ  

ʟʘ ʩʝʥʪʷʙʨʴ ʤʝʩʷʮ 2010 ʛ. 

 

E 

ʜʥʠ 

ʜʥʠ 

E

ʜʥʠ 
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ʈʠʩ. 5. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʨʘʩʩʯʠʪʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʠʩʧʘʨʝʥʠʷ(ʤʤ) ʚ ʧʫʥʢʪʝ ʐʘʤʢʠʨ  

ʟʘ ʜʝʢʘʙʨʴ ʤʝʩʷʮ 2010 ʛ. 

 

ʆʮʝʥʢʠ ʢʘʢ ʠʩʧʘʨʝʥʠʷ ʩʦ ʩʚʦʙʦʜʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ ʚʦʜʳ ʠ ʩ ʧʦʯʚʳ, ʪʘʢ ʠ 

ʩʫʤʤʘʨʥʦʛʦ ʠʩʧʘʨʝʥʠʷ ʩ ʥʝʦʜʥʦʨʦʜʥʳʭ ʧʦʚʝʨʭʥʦʩʪʝʡ, ʠʤʝʶʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ 

ʜʣʷ ʛʠʜʨʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʜʣʷ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʥʘʧʨʠʤʝʨ, ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʚʦʜʦʭʨʘʥʠʣʠʱ, ʠʨʨʠʛʘʮʠʦʥʥʳʭ ʠ ʜʨʝʥʘʞʥʳʭ ʩʠʩʪʝʤ. 
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Summary 

Mamedov A., Hasanova N., ɸkhmedovʘ V. Calculation of Evaporation Using 

the Heat Balance Equation.  

The article analyzes the methods of studying evaporation. As is known, errors in the meas-

urement of evaporation raise the question of its theoretical calculation. For this, one of the known 

calculation methods is used ī the heat balance equation, and to further simplify the solution of this 

problem, indefinite indices are used, taking into account the influence of wind and humidity. The 

mathematical expression proposed by Jensen and Hayes for California, with the calculated new co-

efficients, is applied for Shamkir station. Calculations are made for different seasons on selected 

characteristic days. When determining the coefficients, the value of the correlation coefficient be-

tween the rows is equal to r = 0.86. 

Keywords: possible evaporation, evaporation, indices, correlation, radiation, coefficient. 
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ʄʘʪʚʽʾʰʠʥʘ ɾ.ʄ., ʇʘʨʭʦʤʝʥʢʦ ʆ.ɻ.
1
 

 

ʆʉʆɹʃʀɺʆʉʊɯ ʌʆʈʄʋɺɸʅʅʗ ˆʈʋʅʊɯɺ ɸʈʍɽʆʃʆɻɯʏʅʆɰ 

ʇɸʄôʗʊʂʀ ʅɽʇʆɼɸʃɯʂ ʩ. ʉʋʇɯɺʂɸ ʅɸ ɺɯʅʅʀʏʏʀʅɯ 

 

ʇʘʣʝʦʧʝʜʦʣʦʛʽʯʥʠʡ ʤʝʪʦʜ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʚʥʽʭ ˇʨʫʥʪʽʚ ʫʩʧʽʰʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ, ʧʦʚôʷʟʘʥʠʭ ʟ ʨʝʢʦʥʩʪʨʫʢʮʽʻʶ ʣʘʥʜʰʘʬʪʽʚ ʤʠʥʫʣʦʛʦ. 

ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʤʠ ʚʠʷʚʣʝʥʦ ʜʨʫʛʽ ʛʫʤʫʩʦʚʽ ʛʦʨʠʟʦʥʪʠ ʫ ʧʦʭʦʚʘʥʦʤʫ ˇʨʫʥʪʽ, ʜʦ ʷʢʦʛʦ 

ʧʨʠʫʨʦʯʝʥʦ ʘʨʪʝʬʘʢʪʠ ʯʘʩʫ ʽʩʥʫʚʘʥʥʷ ʪʨʠʧʽʣʴʩʴʢʦʛʦ ʧʦʩʝʣʝʥʥʷ. ɻʝʥʝʪʠʯʥʽ ʛʦʨʠʟʦʥʪʠ ˇʨʫʥ-

ʪʫ ʟ ʧʝʚʥʠʤʠ ʦʟʥʘʢʘʤʠ (ʧʦʩʪʫʧʦʚʽʩʪʴ ʧʝʨʝʭʦʜʫ ʤʽʞ ʛʦʨʠʟʦʥʪʘʤʠ; ʩʢʣʘʜʥʽ, ʽʥʢʦʣʠ ʥʘʧʽʚʟʨʫʡ-

ʥʦʚʘʥʽ ʤʽʢʨʦʘʛʨʝʛʘʪʠ; ʩʣʘʙʢʝ ʧʝʨʝʤʽʱʝʥʥʷ ʦʢʩʠʜʽʚ Fe ʪʘ Mn; ʬʦʨʤʫʚʘʥʥʷ ʩʪʷʞʽʥʴ ʦʨʛʘʥʦ-

ʟʘʣʽʟʠʩʪʦʾ ʨʝʯʦʚʠʥʠ ʽ ʤʽʢʨʦʦʨʰʪʝʡʥʽʚ ʫ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʧʨʦʬʽʣʶ) ʚʽʜʦʙʨʘʞʘʶʪʴ ʨʠʩʠ ʯʦʨ-

ʥʦʟʝʤʫ ʚʠʣʫʛʫʚʘʥʦʛʦ. ʌʦʥʦʚʠʡ ʞʝ (ʩʫʯʘʩʥʠʡ) ˇʨʫʥʪ ʟʘ ʩʚʦʾʤʠ ʦʟʥʘʢʘʤʠ ʙʣʠʟʴʢʠʡ ʜʦ ʩʽʨʠʭ ʣʽ-

ʩʦʚʠʭ ʙʫʨʫʚʘʪʠʭ ˇʨʫʥʪʽʚ, ʜʣʷ ʷʢʠʭ ʙʫʣʠ ʭʘʨʘʢʪʝʨʥʽ ʧʨʦʮʝʩʠ ʥʝʨʦʟʚʠʥʫʪʦʛʦ ʦʧʽʜʟʦʣʝʥʥʷ ʪʘ 

ʣʝʩʠʚʘʞʫ.  

ʇʨʠ ʧʦʨʽʚʥʷʥʥʽ ʬʦʥʦʚʦʛʦ (ʩʫʯʘʩʥʦʛʦ) (ʨʦʟʯʠʩʪʢʘ ˉ2) ʪʘ ʧʦʭʦʚʘʥʦʛʦ (ʨʦʟʯʠʩʪʢʘ ˉ1) 

ˇʨʫʥʪʽʚ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʘʣʝʦʦʙʩʪʘʥʦʚʢʠ 4200 ʨʦʢʽʚ ʪʦʤʫ ʙʫʣʠ ʪʝʧʣʽʰʠʤʠ ʽ ʤʝʥʰ ʚʦʣʦʛʠ-

ʤʠ, ʥʽʞ ʩʫʯʘʩʥʽ. ʋ ʧʦʨʽʚʥʷʥʥʷ ʽʟ ʩʫʯʘʩʥʠʤʠ ʧʨʠʨʦʜʥʠʤʠ ʫʤʦʚʘʤʠ 4200 ʨʦʢʽʚ ʪʦʤʫ ʥʘ ʜʘʥʽʡ 

ʪʝʨʠʪʦʨʽʾ ʧʘʥʫʚʘʣʠ ʣʘʥʜʰʘʬʪʠ ʣʫʯʥʦʛʦ ʩʪʝʧʫ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʩʫʯʘʩʥʦʛʦ ˇʨʫʥ-

ʪʫ ʫ ʧʽʩʣʷ ʪʨʠʧʽʣʴʩʴʢʽ ʯʘʩʠ ʢʣʽʤʘʪ ʩʪʘʚ ʚʦʣʦʛʽʰʠʤ ʽ ʧʦʩʠʣʠʣʠʩʷ ʧʨʦʮʝʩʠ ʩʣʘʙʢʦʛʦ ʦʧʽʜʟʦʣʝʥ-

ʥʷ ʽ ʣʝʩʠʚʘʞʫ, ʧʦʚʝʨʭʥʝʚʦʛʦ ʦʛʣʝʻʥʥʷ, ʱʦ ʧʨʠʟʚʝʣʦ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʽʣʽʚ ʩʽʨʠʭ ʣʽʩʦʚʠʭ ʙʫ-

ʨʫʚʘʪʠʭ ˇʨʫʥʪʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʦʣʦʮʝʥ, ˇʨʫʥʪ, ʣʘʥʜʰʘʬʪ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʋ ʥʘʰ ʯʘʩ ʧʨʦʙʣʝʤʘ ʚʠʚʯʝʥʥʷ ʝʚʦʣʶʮʽʾ ˇʨʫʥʪʽʚ ʪʘ 

ʬʦʨʤʫʚʘʥʥʷ ʣʘʥʜʰʘʬʪʽʚ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʭ ʫ ˇʨʫʥʪʦʟʥʘʚʩʪʚʽ ʽ ʷʚ-

ʣʷʻ ʟʥʘʯʥʠʡ ʽʥʪʝʨʝʩ ʜʣʷ ʙʘʛʘʪʴʦʭ ʧʨʠʨʦʜʥʠʯʠʭ ʪʘ ʛʫʤʘʥʽʪʘʨʥʠʭ ʥʘʫʢ. ɺʦʥʘ ʤʘʻ 

ʥʝ ʣʠʰʝ ʪʝʦʨʝʪʠʯʥʝ, ʘʣʝ ʡ ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ. ʃʠʰʝ ʥʘ ʦʩʥʦʚʽ ʧʽʟʥʘʥʥʷ ʽʩʪʦʨʽʾ 

ʨʦʟʚʠʪʢʫ ˇʨʫʥʪʽʚ, ʚʠʚʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʾʭ ʫʪʚʦʨʝʥʥʷ ʪʘ ʝʚʦʣʶʮʽʾ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ 

ʮʽʣʽʩʥʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʽ ʦʨʛʘʥʽʟʘʮʽʶ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʘ ʪʘʢʦʞ 

ʜʘʪʠ ʧʨʦʛʥʦʟ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ˇʨʫʥʪʽʚ ʽ ʣʘʥʜʰʘʬʪʽʚ. ɿʥʘʯʥʦʾ ʫʚʘʛʠ ʟʘʩʣʫʛʦ-

ʚʫʶʪʴ ʧʘʤôʷʪʢʠ ʢʫʣʴʪʫʨʠ.  

ɺʩʝʙʽʯʥʝ ʚʠʚʯʝʥʥʷ ʘʨʭʝʦʣʦʛʽʯʥʠʭ ʢʦʤʧʣʝʢʩʽʚ ʜʘʻ ʥʘʤ ʤʦʞʣʠʚʽʩʪʴ ʙʽʣʴʰ 

ʪʦʯʥʦ ʚʽʜʪʚʦʨʠʪʠ ʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʝʚʦʣʶʮʽʾ ʜʘʚʥʴʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. ɺ 
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ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʨʽʯʯʷ ʧʨʦʚʦʜʷʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʘʨʭʝʦʣʦʛʽʯʥʠʭ ʦʙôʻʢʪʽʚ ʤʝʪʦʜʘʤʠ 

ʘʨʭʝʦʣʦʛʽʾ ʪʘ ʧʘʣʝʦʛʝʦʛʨʘʬʽʾ ʟ ʤʝʪʦʶ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʭʘʨʘʢʪʝʨʫ ʟʤʽʥ ʣʘʥʜʰʘʬʪʽʚ 

ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ɯʥʪʝʨʝʩ ʜʦ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʧʽʜʪ-

ʚʝʨʜʞʫʻʪʴʩʷ ʯʠʩʣʝʥʥʠʤʠ ʧʫʙʣʽʢʘʮʽʷʤʠ ɯ.ɺ. ɯʚʘʥʦʚʘ [1], ɺ.ɸ. ɼʴʦʤʢʽʥʘ [2], ʆ.ʃ. 

ɸʣʝʢʩʘʥʜʨʦʚʩʴʢʦʛʦ [3], ʖ.ɻ. ʏʝʥʜʻʚʘ [4], ʘ ʚ ʋʢʨʘʾʥʽ ï ɾ.ʄ. ʄʘʪʚʽʾʰʠʥʦʾ [5], 

ʅ.ʇ. ɻʝʨʘʩʠʤʝʥʢʦ [6], ɼʤʠʪʨʫʢʘ ʖ.ʄ. [7], ʆ.ɻ. ʇʘʨʭʦʤʝʥʢʘ [8], ʉ.ʇ. ɼʦʨʦʰʢʝ-

ʚʠʯʘ [9], ʉ.ʇ. ʂʘʨʤʘʟʠʥʝʥʢʘ [10], ɸ.ʉ. ʂʫʰʥʽʨʘ [11] ʪʘ ʽʥ. [12-19]. ʄʝʪʦʜʠʢʠ 

ʧʘʣʝʦʧʝʜʦʣʦʛʽʯʥʠʭ, ʫ ʪ.ʯ. ʤʽʢʨʦʤʦʨʬʦʣʦʛʽʯʥʠʭ, ʜʦʩʣʽʜʞʝʥʴ ʜʝʪʘʣʴʥʦ ʚʠʩʚʽʪʣʝʥʽ 

ʚ ʤʦʥʦʛʨʘʬʽʾ ʄ.ʌ. ɺʝʢʣʠʯʘ, ɾ.ʄ. ʄʘʪʚʽʾʰʠʥʦʾ, ɺ.ɺ. ʄʝʜʚʝʜʻʚʘ ʪʘ ʽʥ. [20].  

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʧʘʣʝʦʧʝʜʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ, ʘ ʪʘʢʦʞ ʤʝʪʦʜ ʭʨʦʥʦʨʷʜʽʚ (ʛʝʦ-

ʘʨʭʝʦʣʦʛʽʯʥʠʡ ʥʘʧʨʷʤʦʢ) ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʽʜ ʯʘʩ ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʜʣʷ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʫʤʦʚ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʨʦʞʠʚʘʥʥʷ ʜʘʚ-

ʥʴʦʾ ʣʶʜʠʥʠ ʥʘ ʢʦʥʢʨʝʪʥʠʭ ʘʨʭʝʦʣʦʛʽʯʥʠʭ ʧʘʤôʷʪʢʘʭ. ʋ ʮʴʦʤʫ ʢʦʥʪʝʢʩʪʽ ʮʽʢʘ-

ʚʠʤ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ˇʨʫʥʪʠ ʜʘʚʥʽʭ ʧʦʩʝʣʝʥʴ, ʚ ʷʢʠʭ ʫ ʧʝʨʚʠʥʥʠʭ ʦʟʥʘʢʘʭ ʟʘ-

ʬʽʢʩʦʚʘʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʬʽʣʶ ˇʨʫʥʪʫ ʯʘʩʫ ʽʩʥʫʚʘʥʥʷ ʧʦʩʝʣʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʜʦʩʣʽʜʠʪʠ ʘʥʪʨʦʧʦʛʝʥʥʫ ʝʚʦʣʶʮʽʶ ˇʨʫʥʪʽʚ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ˇʨʫʥʪʠ 

ʚʠʚʯʘʣʠʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧʣʝʢʩʫ ʧʘʣʝʦʧʝʜʦʣʦʛʽʯʥʠʭ ʤʝʪʦʜʽʚ (ʥʘʩʘʤʧʝʨʝʜ, 

ʤʘʢʨʦ- ʪʘ ʤʽʢʨʦʤʦʨʬʦʣʦʛʽʯʥʦʛʦ).  

ʄʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʨʽʟʥʦʚʽʢʦʚʠʭ ˇʨʫʥʪʽʚ, ʘ ʪʘʢʦʞ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʨʝʥʜʽʚ ʾʭ ʨʦʟʚʠʪʢʫ ʥʘ ʦʩʥʦʚʽ ʧʝʜʦʣʦʛʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ˇʨʫʥʪʽʚ, ʨʝ-

ʢʦʥʩʪʨʫʢʮʽʷ ʟʦʥʘʣʴʥʠʭ ʧʘʣʝʦʛʝʦʛʨʘʬʽʯʥʠʭ ʦʙʩʪʘʥʦʚʦʢ ʯʘʩʫ ʬʦʨʤʫʚʘʥʥʷ 

ʧʘʤôʷʪʢʠ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʉʫʮʽʣʴʥʝ ʘʨʭʝʦʣʦʛʽʯʥʝ ʦʙʩʪʝʞʝʥʥʷ ʪʝʨʠʪʦ-

ʨʽʡ ʧʘʤôʷʪʦʢ ʩʪʘʻ ʥʘʜʽʡʥʠʤ ʜʞʝʨʝʣʦʤ, ʙʝʟ ʷʢʠʭ ʥʝʤʦʞʣʠʚʦ ʫʷʚʠʪʠ ʷʢʽʩʥʽ ʟʤʽʥʠ 

ʚ ʫʩʽʭ ʩʬʝʨʘʭ ʞʠʪʪʷ ʜʘʚʥʴʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. ɼʦʩʠʪʴ ʮʽʢʘʚʠʤ ʫ ʮʴʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʻ 

ʧʘʤôʷʪʢʘ ʉʫʧʽʚʢʘ-2, ʷʢʘ ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʤʫ ʩʭʠʣʽ ʧʣʘʪʦ ʚ ʤʽʩʮʽ 

ʟʣʠʪʪʷ ʜʚʦʭ ʙʝʟʽʤʝʥʥʠʭ ʩʪʨʫʤʢʽʚ ï ʧʨʘʚʠʭ ʧʨʠʪʦʢ ʨ. ʃʷʜʦʚʘ, ʟʘ 1 ʢʤ ʥʘ ʧʽʚʥʽʯ-

ʥʠʡ ʟʘʭʽʜ ʚʽʜ ʩ. ʉʫʧʽʚʢʘ ʪʘ 1,5 ʢʤ ʥʘ ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ ʚʽʜ ʩ. ɻʫʙʘʯʽʚʢʘ. ʅʘ ʧʽʚʥʦʯʽ 

ʪʘ ʩʭʦʜʽ ʦʙôʻʢʪ ʦʙʤʝʞʝʥʠʡ ʨʫʩʣʘʤʠ ʩʪʨʫʤʢʽʚ ʪʘ ʩʪʘʚʢʦʤ (ʨʠʩ. 1). 

ɿʘ ʟʘʧʨʦʰʝʥʥʷʤ ʜʠʨʝʢʪʦʨʘ ʨʷʪʽʚʥʦʾ ʘʨʭʝʦʣʦʛʽʯʥʦʾ ʩʣʫʞʙʠ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʦʛʦ ʮʝʥʪʨʫ ɯʥʩʪʠʪʫʪʫ ʘʨʭʝʦʣʦʛʽʾ ʅɸʅ ʋʢʨʘʾʥʠ ʆ. ʆʩʘʫʣʴʯʫʢʘ ʥʘʤʠ ʜʦʩ-

ʣʽʜʞʝʥʦ ʨʦʟʨʽʟʠ ˇʨʫʥʪʽʚ ʷʢ ʫ ʤʝʞʘʭ ʜʘʚʥʴʦʛʦ ʧʦʩʝʣʝʥʥʷ (ʨʦʟʯʠʩʪʢʘ ˉ1), ʪʘʢ ʽ 

ʧʦʟʘ ʡʦʛʦ ʤʝʞʘʤʠ (ʬʦʥʦʚʘ ʨʦʟʯʠʩʪʢʘ ˉ2). ɼʘʚʥʻ ʧʦʩʝʣʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʣʦ ʫ 

ʧʝʨʽʦʜ ʝʥʝʦʣʽʪʫ ʪʘ ʥʘʣʝʞʠʪʴ ʜʦ ʪʨʠʧʽʣʴʩʴʢʦʾ ʢʫʣʴʪʫʨʠ ʝʪʘʧʫ ɺɯ (4500-4200 ʨ. 

ʜʦ ʥ. ʝ.). 
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ɸ ï ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʟʘʢʣʘʜʝʥʠʭ ʨʦʟʯʠʩʪʦʢ (ʤʘʩʰʪʘʙ 1: 100000); ɹ ï ʟʦʙʨʘʞʝʥʥʷ 

ʢʣʶʯʦʚʦʾ ʜʽʣʷʥʢʠ ʟ ʨʦʟʯʠʩʪʢʘʤʠ ˉ1 ʪʘ ˉ2; ɺ ï (ʣʽʚʦʨʫʯ) ï ʢʦʣʴʦʨʦʚʘ ʧʦʣʴʦʚʘ ʟʘʤʘʣʴʦʚʢʘ ʟ 

ʧʨʠʨʦʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʨʦʟʨʽʟʫ ʧʦʩʝʣʝʥʥʷ ʝʥʝʦʣʽʪʫ; ɻ ï (ʧʨʘʚʦʨʫʯ) ï ʢʦʣʴʦʨʦʚʘ ʧʦʣʴʦʚʘ ʟʘʤʘ-

ʣʴʦʚʢʘ ʟ ʧʨʠʨʦʜʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʬʦʥʦʚʦʛʦ (ʩʫʯʘʩʥʦʛʦ) ʨʦʟʨʽʟʫ; 1 ï ʨʦʟʯʠʩʪʢʘ ˉ1 

(ʚ ʤʝʞʘʭ ʜʘʚʥʴʦʛʦ ʧʦʩʝʣʝʥʥʷ); 2 ï ʨʦʟʯʠʩʪʢʘ ˉ2 (ʩʫʯʘʩʥʠʡ, ʬʦʥʦʚʠʡ ˇʨʫʥʪ ). 

ʈʠʩ. 1. ʄʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʽ ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʨʦʟʯʠʩʪʦʢ 
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ʈʦʟʯʠʩʪʢʫ ˉ1 (N 48Á51.992Ë; E 027Á37.132Ë) ʟʘʢʣʘʜʝʥʦ ʥʘ ʤʽʩʮʽ ʜʘʚʥʴʦʛʦ 

ʧʦʩʝʣʝʥʥʷ (ʊʨʠʧʽʣʣʷ ɹ2 ï 2500 ʨʦʢʽʚ ʜʦ ʥ.ʝ.). ɺʠʢʦʥʘʥʦ ʤʽʢʨʦʤʦʨʬʦʣʦʛʽʯʥʠʡ 

ʘʥʘʣʽʟ ʟʘ ʛʝʥʝʪʠʯʥʠʤʠ ʛʦʨʠʟʦʥʪʘʤʠ ʫ ʰʣʽʬʘʭ ʟ ʥʝʧʦʨʫʰʝʥʦʶ ʙʫʜʦʚʦʶ. ʋ ˇʨʫʥʪʽ 

ʚʠʨʘʞʝʥʦ ʪʘʢʽ ʛʝʥʝʪʠʯʥʽ ʛʦʨʠʟʦʥʪʠ. 

ˆʨʫʥʪ ʚ ʤʝʞʘʭ ʜʘʚʥʴʦʛʦ ʧʦʩʝʣʝʥʥʷ (ʯʦʨʥʦʟʝʤʫ ʚʠʣʫʛʫʚʘʥʦʛʦ) 

ʅʦ ï  

0,09-0,05 ʤ 

ɼʝʨʥʠʥʘ, ʩʽʨʠʡ, ʧʽʱʘʥʦ-ʧʠʣʫʚʘʪʠʡ ʩʝʨʝʜʥʽʡ ʩʫʛʣʠʥʦʢ 

ʅʝʦʨʥ. ï  

0,05-0,2 ʤ 

ɹʫʨʫʚʘʪʦ-ʪʝʤʥʦ-ʩʽʨʠʡ, ʫʱʽʣʴʥʝʥʠʡ, ʛʦʨʽʭʫʚʘʪʦ-ʟʝʨʥʠʩʪʠʡ ʩʝʨʝʜʥʽʡ ʩʫʛʣʠ-

ʥʦʢ ʟ ʘʨʪʝʬʘʢʪʘʤʠ ʫ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ, ʟ ʢʦʨʽʥʥʷʤ ʨʦʩʣʠʥ, ʯʝʨʚʦʨʠʾʥʘʤʠ ʽ 

ʦʢʨʝʤʠʤʠ ʢʨʦʪʦʚʠʥʘʤʠ. ʇʝʨʝʭʽʜ ʟʘ ʧʦʩʠʣʝʥʥʷʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʝʤʥʦʩʽʨʦʛʦ 

ʟʘʙʘʨʚʣʝʥʥʷ. 

ʋ ʰʣʽʬʘʭ ʤʘʪʝʨʽʘʣ ʛʦʨʠʟʦʥʪʫ Heʦʨʥ. (ʨʠʩ. 2) ʙʫʨʫʚʘʪʦ-ʩʚʽʪʣʦ-ʩʽʨʠʡ, ʥʝʦʜ-

ʥʦʨʽʜʥʦ ʟʘʙʘʨʚʣʝʥʠʡ; ʨʦʟʜʽʣʝʥʠʡ ʤʘʪʝʨʽʘʣ ʥʘ ʙʣʦʢʠ, ʢʨʘʾ ʷʢʠʭ ʧʨʦʬʘʨʙʦʚʘʥʽ 

ʦʨʛʘʥʦ-ʟʘʣʽʟʠʩʪʦʶ ʨʝʯʦʚʠʥʦʶ, ʥʘʷʚʥʽ ʩʠʟʽ ʦʛʣʝʻʥʽ ʜʽʣʷʥʢʠ, ʦʨʛʘʥʽʢʘ ʽ ʛʫʤʫʩ 

ʧʝʨʝʨʦʟʧʦʜʽʣʷʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʧʝʨʝʟʚʦʣʦʞʝʥʥʷ. ɿʤʽʥʘ ʨʝʞʠʤʫ ʟʚʦʣʦʞʝʥʥʷ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʣʠʪʠʟʘʮʽʾ ʤʘʪʝʨʽʘʣʫ, ʨʦʟʜʽʣʝʥʦʤʫ ʧʦʨʘʤʠ-ʪʨʽʱʠʥʘʤʠ. ʄʽʩ-

ʮʷʤʠ ʤʘʩʘ ʥʝ ʘʛʨʝʛʦʚʘʥʘ, ʟʽ ʟʚʠʚʠʩʪʠʤʠ ʧʦʨʘʤʠ. ʆʢʨʝʤʽ ʘʛʨʝʛʘʪʠ ʥʝ ʚʽʜʦ-

ʢʨʝʤʣʶʶʪʴʩʷ ʚʽʜ ʤʘʩʠ. ʉʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʝʨʝʨʦʟʧʦʜʽʣ ʟʘʣʽʟʠʩʪʦ-ʛʫʤʫʩʦʚʦʾ 

ʨʝʯʦʚʠʥʠ, ʷʢʘ ʧʽʜʪʷʛʥʫʪʘ ʜʦ ʧʦʨ-ʪʨʽʱʠʥ ʧʨʠ ʚʠʩʠʭʘʥʥʽ. ʄʽʥʝʨʘʣʴʥʠʡ ʩʢʝ-

ʣʝʪ ʩʪʘʥʦʚʠʪʴ 60% ʧʣʦʱʽ ʰʣʽʬʘ ʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʢʨʫʧʥʠʤ ʧʠʣʦʤ ʽ ʫʣʘʤʢʦ-

ʚʠʤʠ ʧʦʦʜʠʥʦʢʠʤʠ ʟʝʨʥʘʤʠ ʜʽʘʤʝʪʨʦʤ ʜʦ 0,4 ʤʤ. ɿʝʨʥʘ ʱʽʣʴʥʦ ʫʧʘʢʦʚʘʥʽ ʫ 

ʧʣʘʟʤʽ. ʇʨʦʩʪʝʞʫʶʪʴʩʷ ʦʟʥʘʢʠ ʧʨʦʮʝʩʫ ʦʛʣʝʻʥʥʷ. ɼʦʩʠʪʴ ʟʥʘʯʥʘ ʯʘʩʪʢʘ 

ñʚʽʜʤʠʪʠʭò ʜʽʣʷʥʦʢ. ʉʪʨʫʢʪʫʨʘ ʥʝʯʽʪʢʘ. 

Hʝgl ï  

0,2-0,5 ʤ 

ʂʦʨʠʯʥʝʚʦ-ʪʝʤʥʦʩʽʨʠʡ, ʟ ʘʨʪʝʬʘʢʪʘʤʠ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʘʙʘʨʚʣʝʥʥʷ ʧʦʩʠʣʶ-

ʻʪʴʩʷ ʜʦʥʠʟʫ, ʟʣʠʪʠʡ, ʟʝʨʥʠʩʪʦ-ʛʦʨʽʭʫʚʘʪʠʡ, ʱʽʣʴʥʠʡ ʚʘʞʢʠʡ ʩʫʛʣʠʥʦʢ ʜʦ 

ʛʣʠʥʠ. ʇʝʨʝʭʽʜ ʽ ʤʝʞʘ ʯʽʪʢʽ ʜʨʽʙʥʦʥʘʧʣʠʚʥʽ (ʥʘʧʣʠʚʠ ʜʦ 10 ʩʤ), ʟ ʢʦʨʝʥʷʤʠ 

ʨʦʩʣʠʥ, ʯʠʩʣʝʥʥʠʤʠ ʯʝʨʚʦʨʠʾʥʘʤʠ. ʇʝʨʝʭʽʜ ʽ ʤʝʞʘ ʥʘʧʣʠʚʥʽ.  

ʇʽʜ ʤʽʢʨʦʩʢʦʧʦʤ ʚʠʜʥʦ, ʱʦ ʚ ʰʣʽʬʘʭ ʟ ʚʝʨʭʥʴʦʾ ʯʘʩʪʠʥʠ ʛʦʨʠʟʦʥʪʫ ʅegl 

(ʨʠʩ. 3) ʤʘʩʘ ʙʫʨʫʚʘʪʦ-ʩʽʨʘ, ʟ ʯʽʪʢʠʤʠ ʧʨʦʩʪʠʤʠ ʽ ʩʢʣʘʜʥʠʤʠ ʜʦ 4 ʧʦʨʷʜʢʫ 

ʘʛʨʝʛʘʪʘʤʠ ʯʦʨʥʦʟʝʤʥʦʛʦ ʪʠʧʫ, ʚ ʪ.ʯ. ʦʢʨʫʛʣʦʾ ʽ ʦʚʘʣʴʥʦʾ ʬʦʨʤʠ ʧʨʦʩʪʠʭ 

ʦʢʨʝʩʣʝʥʴ. ʄʘʩʘ ʥʝʨʽʚʥʦʤʽʨʥʦ ʟʘʙʘʨʚʣʝʥʘ, ʥʘ ʜʝʷʢʠʭ ʜʽʣʷʥʢʘʭ ʩʪʷʞʽʥʥʷ 

ʛʣʠʥ ʦʦʽʜʦʧʦʜʽʙʥʦʾ ʬʦʨʤʠ. ʈʦʟʚʠʥʝʥʘ ʩʽʪʢʘ ʚʥʫʪʨʽʰʥʴʦʘʛʨʝʛʘʪʥʠʭ ʧʦʨ, ʱʦ 

ʨʦʟʜʽʣʷʶʪʴ ʥʝʚʝʣʠʯʢʽ ʦʢʨʝʤʽ ʙʣʦʢʠ. ʆʩʥʦʚʥʠʡ ʧʨʦʮʝʩ ï ʛʫʤʫʩʦʥʘʢʦʧʠʯʝʥʥʷ ʽ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʽʜʟʦʣʠʩʪʠʡ ʧʨʦʮʝʩ. ɻʫʙʯʘʩʪʘ ʩʪʨʫʢʪʫʨʘ, ʜʦʙʨʝ ʤʽʢʨʦʘʛʨʝ-

ʛʦʚʘʥʠʡ, ʯʘʩʪʢʦʚʦ ʛʫʤʫʩ ʩʢʦʘʛʫʣʴʦʚʘʥʠʡ ʟ ʘʛʨʝʛʘʪʘʤʠ 1-3 ʧʦʨʷʜʢʫ, ʥʘ ʜʝ-

ʷʢʠʭ ʜʽʣʷʥʢʘʭ ʛʫʤʫʩ ʜʠʩʧʝʨʛʦʚʘʥʠʡ. ɼʨʽʙʥʽ (ʜʦ 0,2 ʤʤ) ʤʽʢʨʦʦʨʰʪʝʡʥʠ (2-3 

ʥʘ ʰʣʽʬ) cʬʦʨʤʦʚʘʥʽ ʧʨʠ ʟʤʽʥʽ ʨʝʞʠʤʫ ʟʚʦʣʦʞʝʥʥʷ. ʆʨʛʘʥʽʯʥʘ ʽ ʟʘʣʽʟʠʩʪʘ 

ʨʝʯʦʚʠʥʘ ʯʘʩʪʢʦʚʦ ʧʝʨʝʤʽʱʫʻʪʴʩʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʬʦʨʤʫʚʘʥʥʷ ʦʦʽʜʦ-

ʧʦʜʽʙʥʠʭ ʘʛʨʝʛʘʪʽʚ ʨʽʟʥʠʭ ʨʦʟʤʽʨʽʚ (0,4-0,1 ʤʤ). ʇʝʨʝʨʦʟʧʦʜʽʣ ʛʣʠʥ ʚʠʢʣʠʢʘʚ 

ʬʦʨʤʫʚʘʥʥʷ ʦʦʽʜʦʧʦʜʽʙʥʠʭ ʥʦʜʫʣʽʚ, ʥʝ ʚʽʜʜʽʣʝʥʠʭ ʚʽʜ ʤʘʩʠ ʩʪʷʞʽʥʴ. 

ʇʽʜ ʤʽʢʨʦʩʢʦʧʦʤ ʚʠʜʥʦ, ʱʦ ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʛʦʨʠʟʦʥʪʫ Hegl (ʨʠʩ.4) ʤʘʩʘ 

ʩʽʨʫʚʘʪʦ-ʙʫʨʘ, ʟ ʜʦʙʨʝ ʚʠʨʘʞʝʥʦʶ ʘʛʨʝʛʦʚʘʥʽʩʪʶ, ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʧʨʦʩʪʽ 

ʽ ʩʢʣʘʜʥʽ ʘʛʨʝʛʘʪʠ ʩʚʽʪʣʽʰʽ, ʥʽʞ ʫ ʚʠʱʝʣʝʞʘʯʦʤʫ ʛʦʨʠʟʦʥʪʽ, ʦʢʨʫʛʣʽ. ʏʽʪʢʦ 

ʧʦʤʽʪʥʽ ʧʝʨʚʠʥʥʽ ʦʨʛʘʥʦ-ʛʣʠʥʠʩʪʽ ʦʢʨʫʛʣʽ ʘʛʨʝʛʘʪʠ (0,1 ʤʤ), ʷʢʽ ʨʦʟʜʽʣʝʥʽ 

ʪʦʥʢʠʤʠ ʟʚʠʚʠʩʪʠʤʠ ʨʦʟʛʘʣʫʞʝʥʠʤʠ ʧʦʨʘʤʠ ʚ ʦʢʨʝʤʠʭ ʥʝ ʟʣʠʪʠʭ ʙʣʦʢʘʭ. 

ʇʦʨʠ ʩʢʣʘʜʘʶʪʴ ʜʦ 30% ʧʣʦʱʽ ʰʣʽʬʘ, ʤʘʪʝʨʽʘʣ ʜʦʙʨʝ ʘʛʨʝʛʦʚʘʥʠʡ, ʱʦ ʜʦ-

ʟʚʦʣʷʻ ʚʽʜʥʝʩʪʠ ʡʦʛʦ ʜʦ ˇʨʫʥʪʽʚ ʯʦʨʥʦʟʝʤʥʦʛʦ ʪʠʧʫ. ɼʦ 6 ʥʘ ʰʣʽʬ ʤʽʢʨʦʦʨ-
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ʰʪʝʡʥʽʚ (0,3 ʤʤ), ʥʝ ʱʽʣʴʥʠʭ ʽ ʪʝʤʥʦʙʫʨʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ. ʈʠʩʠ ʧʝʨʝʨʦʟʧʦʜʽ-

ʣʫ ʦʨʛʘʥʦ-ʟʘʣʽʟʠʩʪʦʾ ʨʝʯʦʚʠʥʠ, ʘʣʝ ʩʚʽʪʣʽʰʽ ʩʠʟʫʚʘʪʽ ʜʽʣʷʥʢʠ ʧʦʚôʷʟʘʥʽ ʟ ʧʝ-

ʨʽʦʜʦʤ ʦʛʣʝʻʥʥʷ. ʄʽʥʝʨʘʣʴʥʠʡ ʩʢʝʣʝʪ ʩʪʘʥʦʚʠʪʴ ʜʦ 50% ʧʣʦʱʽ ʰʣʽʬʘ ʽ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʢʨʫʧʥʦʧʠʣʫʚʘʪʠʤʠ ʟʝʨʥʘʤʠ, ʘ ʙʽʣʴʰʦʶ ʩʪʫʧʽʥʥʶ ʫʣʘʤʢʦʚʠ-

ʤʠ ʽ ʦʢʘʪʘʥʠʤʠ ʟʝʨʥʘʤʠ ʧʽʩʢʫ (0,2 ʤʤ), ʷʢʽ ʥʝ ʻ ʩʢʝʣʝʪʦʫʪʚʦʨʶʶʯʠʤʠ.  

ʈhgl ï  

0,5-0,72 ʤ 

ʏʝʨʚʦʥʦ-ʙʫʨʠʡ, ʱʽʣʴʥʠʡ, ʟ ʧʨʠʟʤʘʪʠʯʥʦ-ʛʦʨʽʭʫʚʘʪʠʤʠ ʦʢʨʝʤʦʩʪʷʤʠ, ʧʨʦ-

ʬʘʨʙʦʚʘʥʠʡ ʟʘʣʽʟʦʤ ʽ ʤʘʨʛʘʥʮʝʤ, ʟ ʧʣʷʤʘʤʠ ʤʘʨʛʘʥʮʶ ʧʦ ʛʨʘʥʷʭ ʩʪʨʫʢʪʫʨ-

ʥʠʭ ʦʢʨʝʤʦʩʪʝʡ ʽ ʩʠʟʠʤʠ ʧʣʷʤʘʤʠ ʦʛʣʝʻʥʥʷ.  

ʋ ʰʣʽʬʘʭ ʟ ʛʦʨʠʟʦʥʪʫ Phgl (ʨʠʩ. 5) ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʙʫʜʦʚʘ ʫ ʚʠʛʣʷʜʽ ʙʣʦʢʽʚ, 

ʚʩʝʨʝʜʠʥʽ ʷʢʠʭ ʤʘʪʝʨʽʘʣ ʜʦʙʨʝ ʘʛʨʝʛʦʚʘʥʠʡ, ʻ ʦʟʥʘʢʠ ʧʝʨʝʩʦʨʪʫʚʘʥʥʷ ʟʝʨʝʥ 

ʩʢʝʣʝʪʫ, ʷʢʽ ʚʠʜʘʚʣʝʥʽ ʫ ʧʦʨʠ. ʇʽʜʚʠʱʫʻʪʴʩʷ ʯʘʩʪʢʘ ʧʨʠʩʫʪʥʽʭ ʘʛʨʝʛʘʪʽʚ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʝʨʭʥʽʤ ʛʦʨʠʟʦʥʪʦʤ. ʄʘʩʘ ʨʦʟʜʽʣʝʥʘ ʧʦʨʘʤʠ ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ. 

ɿʝʨʥʘ ʤʽʥʝʨʘʣʴʥʦʛʦ ʩʢʝʣʝʪʫ ʱʽʣʴʥʦ ʫʧʘʢʦʚʘʥʽ ʫ ʧʣʘʟʤʽ, ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʩʠʟʽ 

ñʚʽʜʤʠʪʽò ʜʽʣʷʥʢʠ. ɭ ʢʨʫʧʥʽ (ʜʦ 1 ʤʤ) ʤʽʢʨʦʦʨʰʪʝʡʥʠ. ʅʘʷʚʥʽ ʩʠʟʽ ʜʽʣʷʥʢʠ, 

ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʧʨʦʮʝʩʦʤ ʦʛʣʝʻʥʥʷ. ʂʨʘʾ ʜʝʷʢʠʭ ʙʣʦʢʽʚ ʧʨʦʬʘʨʙʦʚʘʥʽ ʟʘʣʽʟʠ-

ʩʪʦ-ʛʣʠʥʠʩʪʦʶ ʨʝʯʦʚʠʥʦʶ. ʈʫʭʦʤʠʡ ʤʘʨʛʘʥʝʮʴ, ʷʢʠʡ ʧʽʜʪʷʛʫʻʪʴʩʷ ʜʦ ʢʨʘʾʚ 

ʙʣʦʢʽʚ ʽ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʤʽʢʨʦʦʨʪʰʪʝʡʥʽʚ. 

ʈgl ï  

0,72-1,1 ʤ 

ʉʠʟʫʚʘʪʦ-ʞʦʚʪʫʚʘʪʦ-ʙʫʨʠʡ, ʱʽʣʴʥʠʡ, ʢʨʫʧʥʦʛʦʨʽʭʫʚʘʪʠʡ, ʫ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ 

ʛʦʨʠʟʦʥʪʫ ʙʘʛʘʪʦ ʤʘʨʛʘʥʮʝʚʦʾ ʧʫʥʢʪʘʮʽʾ ʽ ʜʝʥʜʨʠʪʫ. ɼʦ ʥʠʟʫ ʩʪʘʻ ʩʠʟʫʚʘʪʠʤ. 

ɺ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʯʠʩʣʝʥʥʽ ʧʣʷʤʠ ʦʛʣʝʻʥʥʷ.  

ʇʽʜ ʤʽʢʨʦʩʢʦʧʦʤ ʤʘʪʝʨʽʘʣ Pgl (ʨʠʩ. 6) ʩʚʽʪʣʦ-ʙʫʨʠʡ, ʩʢʣʘʜʝʥʠʡ ʣʝʩʦʚʠʤʠ 

ʯʘʩʪʦʯʢʘʤʠ (0,02-0,04 ʤʤ), ʷʢʽ ʦʙôʻʜʥʘʥʽ ʫ ʙʽʣʴʰ ʢʨʫʧʥʽ ʫʪʚʦʨʝʥʥʷ ï ʘʛʨʝ-

ʛʘʪʠ. ʈʦʟʚʠʥʝʥʘ ʩʽʪʢʘ ʨʦʟʛʘʣʫʞʝʥʠʭ ʧʦʨ. ʇʽʜ ʤʽʢʨʦʩʢʦʧʦʤ ï ʮʝ ʛʣʠʥʠʩʪʠʡ 

ʤʘʪʝʨʽʘʣ, ʚ ʷʢʦʤʫ 30% ʟʝʨʝʥ ʩʢʝʣʝʪʫ, ʦʩʚʽʪʣʝʥʠʭ, ʦʛʣʝʻʥʠʭ. ɻʣʠʥʠ ʫ ʚʠʛʣʷʜʽ 

ʣʫʩʦʯʦʢ ʧʦ ʧʦʨʘʤ-ʪʨʽʱʠʥʘʤ. ʄʘʪʝʨʽʘʣ ʛʫʙʯʘʩʪʠʡ ʽʟ ʩʠʟʫʚʘʪʠʤ ʚʽʜʪʽʥʢʦʤ 

ʟʘʙʘʨʚʣʝʥʥʷ, ʧʨʠ ʚʠʩʠʭʘʥʥʽ ʫʪʚʦʨʶʶʪʴʩʷ ʦʢʨʫʛʣʽ ʘʛʨʝʛʘʪʠ.  

ʋ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʛʦʨʠʟʦʥʪʫ Pgl (ʨʠʩ. 7) ʤʘʪʝʨʽʘʣ ʫ ʬʦʨʤʽ ʙʣʦʢʽʚ ʟʽ ʟʣʠ-

ʪʦʶ ʤʘʩʦʶ, ʥʘ ʜʝʷʢʠʭ ʜʽʣʷʥʢʘʭ ʧʨʦʷʚʣʷʶʪʴʩʷ ʥʦʜʫʣʴʥʽ ʦʢʨʫʛʣʽ ʫʪʚʦʨʝʥʥʷ ʽ 

ʘʛʨʝʛʘʪʠ ʜʦ 2-3 ʧʦʨʷʜʢʫ. ʄʘʩʘ ʨʦʟʜʽʣʝʥʘ ʧʦʨʘʤʠ-ʪʨʽʱʠʥʘʤʠ ʥʘ ʟʣʠʪʽ ʙʣʦʢʠ 

(ʦʟʥʘʢʠ ʧʽʜʪʷʛʫʚʘʥʥʷ ʜʦ ʢʨʘʾʚ ʧʦʨ ʦʨʛʘʥʦ-ʛʣʠʥʠʩʪʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʧʝʨʝʨʦʟ-

ʧʦʜʽʣ ʛʣʠʥ ʫ ʚʠʛʣʷʜʽ ʩʪʷʞʽʥʴ). ʄʽʥʝʨʘʣʴʥʠʡ ʩʢʝʣʝʪ ʩʪʘʥʦʚʠʪʴ 30% ʧʣʦʱʽ 

ʰʣʽʬʘ, ʙʘʛʘʪʦ ʤʽʢʨʦʦʨʰʪʝʡʥʽʚ ʥʝ ʚʽʜʜʽʣʝʥʠʭ ʚʽʜ ʤʘʩʠ.  

 

 
ɸ) ʤʽʢʨʦʙʫʜʦʚʘ ʛʫʤʫʩʦʚʦ-ʝʣʶʚʽʘʣʴʥʦʛʦ ʛʦʨʠʟʦʥʪʫ; ɹ) ʧʦʨʠ-ʪʨʽʱʠʥʠ, ʢʨʘʾ ʷʢʠʭ ʪʝʤʥʽʰʽ ʚʽʜ 

ʧʽʜʪʷʛʫʚʘʥʥʷ ʧʨʠ ʚʠʩʠʭʘʥʥʽ ʟʘʣʽʟʠʩʪʦʾ ʽ ʛʫʤʫʩʦʚʦʾ ʨʝʯʦʚʠʥʠ; ɺ) ʦʩʚʽʪʣʝʥʽ ñʚʽʜʤʠʪʽò ʦʛʣʝʻʥʽ 

ʜʽʣʷʥʢʠ ʚʩʝʨʝʜʠʥʽ ʙʣʦʢʽʚ ʟ ʚʽʜʥʦʩʥʠʤ ʥʘʢʦʧʠʯʝʥʥʷʤ ʢʚʘʨʮʝʚʠʭ ʟʝʨʝʥ; ɻ) ʟʘʣʽʟʠʩʪʽ ʤʽʢʨʦʦʨʰ-

ʪʝʡʥʠ ʩʝʨʝʜ ʦʩʚʽʪʣʝʥʦʾ ʤʘʩʠ. ʅʽʢ.//, ʟʙ.70. 

ʈʠʩ. 2. ʄʽʢʨʦʙʫʜʦʚʘ ʅʝʦʨʥ. ʛʦʨʠʟʦʥʪʫ 
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ɸ) ʤʽʢʨʦʙʫʜʦʚʘ, ʥʝʦʜʥʦʨʽʜʥʝ ʟʘʙʘʨʚʣʝʥʥʷ ʤʘʩʠ; ɹ) ʩʢʣʘʜʥʽ ʤʽʢʨʦʘʛʨʝʛʘʪʠ ʜʦ 4 ʧʦʨʷʜʢʫ ʽʟ ʩʽʪ-

ʢʦʶ ʨʦʟʛʘʣʫʞʝʥʠʭ ʧʦʨ; ɺ) ʩʪʷʞʽʥʥʷ ʦʨʛʘʥʦ-ʟʘʣʽʟʠʩʪʦ-ʛʣʠʥʠʩʪʦʾ ʨʝʯʦʚʠʥʠ (ʦʚʘʣʴʥʽ ʪʘ ʦʢʨʫʛ-

ʣʽ); ʜʨʽʙʥʽ ʤʽʢʨʦʦʨʰʪʝʡʥʠ ʽ ñʚʽʜʤʠʪʽò ʜʽʣʷʥʢʠ. ʅʽʢ.//, ʟʙ.70. 

ʈʠʩ. 3. ʄʽʢʨʦʙʫʜʦʚʘ ʅegl ʛʦʨʠʟʦʥʪʫ (ʚʝʨʭʥʷ ʯʘʩʪʠʥʘ) 

 

 
ɸ) ʤʽʢʨʦʙʫʜʦʚʘ; ɹ) ʥʝʦʜʥʦʨʽʜʥʝ ʟʘʙʘʨʚʣʝʥʥʷ ʟʽ ʩʚʽʪʣʠʤʠ ʽ ñʚʽʜʤʠʪʠʤʠò ʜʽʣʷʥʢʘʤʠ; ɺ) ʤʽʢʨʦ-

ʦʨʰʪʝʡʥʠ. ʅʽʢ.//, ʟʙ.70. 

ʈʠʩ. 4. ʄʽʢʨʦʙʫʜʦʚʘ ʅegl ʛʦʨʠʟʦʥʪʫ (ʥʠʞʥʷ ʯʘʩʪʠʥʘ) 

 

 
ɸ) ʤʽʢʨʦʙʫʜʦʚʘ; ɹ) ʤʽʢʨʦʘʛʨʝʛʘʪʠ ʚʩʝʨʝʜʠʥʽ ʙʣʦʢʽʚ ʨʦʟʜʽʣʝʥʽ ʧʦʨʘʤʠ; ɺ-ɻ) ʛʣʠʥʠʩʪʦ-ʟʘʣʽʟʠʩʪʽ 

ʤʽʢʨʦʦʨʰʪʝʡʥʠ; ɼ) ʟʦʩʝʨʝʜʞʝʥʥʷ ʛʫʤʫʩʦ-ʟʘʣʽʟʠʩʪʦʾ ʨʝʯʦʚʠʥʠ ʧʦ ʢʨʘʷʤ ʙʣʦʢʽʚ; 5) ʦʩʚʽʪʣʝʥʽ 

ʦʛʣʝʻʥʽ (ʩʠʟʽ) ʜʽʣʷʥʢʠ. ʅʽʢ.//, ʟʙ.70. 

ʈʠʩ. 5. ʄʽʢʨʦʙʫʜʦʚʘ Phgl ʛʦʨʠʟʦʥʪʫ 
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ɸ) ʤʽʢʨʦʙʫʜʦʚʘ ʦʩʚʽʪʣʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ; ɹ) ʛʣʠʥʠʩʪʽ ʤʽʢʨʦʘʛʨʝʛʘʪʠ, ʨʦʟʜʽʣʝʥʽ ʩʽʪʢʦʶ ʨʦʟʛʘʣʫ-

ʞʝʥʠʭ ʧʦʨ; ɺ-ɻ) ʧʣʽʚʢʠ ʛʽʜʨʦʦʢʩʠʜʽʚ ʟʘʣʽʟʘ i ʤʘʨʛʘʥʮʶ ʧʦ ʢʨʘʷʭ ʧʦʨ. ʅʽʢ.//, ʟʙ.70. 

ʈʠʩ. 6. ʄʽʢʨʦʙʫʜʦʚʘ Pgl ʛʦʨʠʟʦʥʪʫ (ʚʝʨʭʥʷ ʯʘʩʪʠʥʘ) 

 

 
ɸ) ʤʽʢʨʦʙʫʜʦʚʘ ʫ ʚʠʛʣʷʜʽ ʟʣʠʪʠʭ ʙʣʦʢʽʚ; ɹ) ʦʟʥʘʢʠ ʥʝʟʥʘʯʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʛʣʠʥ ʫ ʚʠʛʣʷʜʽ 

ʦʨʛʘʥʦ-ʟʘʣʽʟʠʩʪʦ-ʛʫʤʫʩʥʠʭ, ʘʣʝ ʥʝʯʽʪʢʦ ʚʠʨʘʞʝʥʠʭ ʥʘʧʣʠʚʽʚ; ɺ) ʦʢʨʫʛʣʽ ʘʛʨʝʛʘʪʠ ʥʘ ʦʢʨʝʤʠʭ 

ʜʽʣʷʥʢʘʭ; ɻ) ʤʽʢʨʦʦʨʰʪʝʡʥʠ ʥʘ ʬʦʥʽ ʟʣʠʪʦʾ ʤʘʩʠ. ʅʽʢ.//, ʟʙ.70. 

ʈʠʩ. 7. ʄʽʢʨʦʙʫʜʦʚʘ Pgl ʛʦʨʠʟʦʥʪʫ (ʥʠʞʥʷ ʯʘʩʪʠʥʘ) 

 

ɻʝʥʝʪʠʯʥʽ ʛʦʨʠʟʦʥʪʠ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʨʦʬʽʣʴ ʯʦʨʥʦʟʝʤʫ ʚʠʣʫʛʫʚʘʥʦʛʦ ʧʦʚʝ-

ʨʭʥʝʚʦ-ʦʛʣʝʻʥʦʛʦ, ʱʦ ʨʦʟʚʠʚʘʚʩʷ ʥʘ ʛʣʠʥʠʩʪʠʭ ʚʽʜʢʣʘʜʘʭ. ʅʘʡʪʝʤʥʽʰʝ ʟʘʙʘʨʚ-

ʣʝʥʠʡ ʤʘʪʝʨʽʘʣ ʚ ʥʠʟʘʭ ʛʫʤʫʩʦʚʦʛʦ ʛʦʨʠʟʦʥʪʫ (ʜʨʫʛʠʡ ʛʫʤʫʩʦʚʠʡ), ʷʢʠʡ, ʡʤʦʚʽ-

ʨʥʽʰʝ ʟʘ ʚʩʝ, ʩʣʫʛʫʚʘʚ ʧʦʚʝʨʭʥʝʚʠʤ ʛʦʨʠʟʦʥʪʦʤ ˇʨʫʥʪʫ, ʱʦ ʩʬʦʨʤʫʚʘʚʩʷ 4200 

ʨʦʢʽʚ ʪʦʤʫ. ʏʽʪʢʦ ʧʨʦʷʚʣʷʶʪʴʩʷ ʦʟʥʘʢʠ ʧʦʚʝʨʭʥʝʚʦʛʦ ʦʛʣʝʻʥʥʷ: ʚ ʤʽʢʨʦʤʦʨʬʦ-

ʣʦʛʽʾ ï ʮʝ ʨʠʩʠ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʛʫʤʫʩʫ ʽ ʟʘʣʽʟʠʩʪʦʾ ʨʝʯʦʚʠʥʠ, ʥʝʦʜʥʦʨʽʜʥʝ ʟʘʙʘʨʚ-

ʣʝʥʥʷ, ʪʝʤʥʦʟʘʙʘʨʚʣʝʥʽ ʟʙʘʛʘʯʝʥʽ ʥʘ ʛʫʤʫʩ ʽ ʟʘʣʽʟʦ ñʚʽʜʤʠʪʽò ʦʛʣʝʻʥʽ ʜʽʣʷʥʢʠ. ʇʦ 

ʚʩʴʦʤʫ ʧʨʦʬʽʣʶ ʧʦʩʪʫʧʦʚʽ ʧʝʨʝʭʦʜʠ ʤʽʞ ʛʦʨʠʟʦʥʪʘʤʠ, ʥʝ ʧʨʦʩʣʽʜʢʦʚʫʶʪʴʩʷ ʥʘ-

ʧʣʠʚʠ ʢʦʣʦʤʦʨʬʥʠʭ ʛʣʠʥ, ʘ ʣʠʰʝ ʨʠʩʠ ʧʝʨʝʤʽʱʝʥʥʷ ʛʣʠʥ ʫ ʚʠʛʣʷʜʽ ʬʦʨʤʫʚʘʥʥʷ 

ʙʣʦʢʽʚ, ʚʩʝʨʝʜʠʥʽ ʷʢʠʭ ʤʘʪʝʨʽʘʣ ʦʩʪʨʫʢʪʫʨʝʥʠʡ, ʱʽʣʴʥʽʰʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ ʢʨʘʾʚ 

ʙʣʦʢʽʚ, ʘʢʪʠʚʥʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʩʪʷʞʽʥʴ ʦʨʛʘʥʦ-ʟʘʣʽʟʠʩʪʦʾ ʨʝʯʦʚʠʥʠ ʽ ʧʨʦʷʚ ʥʦ-

ʜʫʣʴʥʠʭ ʬʦʨʤ. ɿʘʣʽʟʦ ʽ ʤʘʨʛʘʥʝʮʴ ʧʝʨʝʤʽʱʫʻʪʴʩʷ, ʚ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʧʨʦʬʽʣʶ 

ʧʨʦʩʣʽʜʢʦʚʫʶʪʴʩʷ ʯʽʪʢʽ ʤʽʢʨʦʦʨʰʪʝʡʥʠ (0,2 ʤʤ). ˆʨʫʥʪ ʩʬʦʨʤʦʚʘʥʠʡ ʥʘ ʛʣʠʥʘʭ, 

ʪʦʤʫ ʤʘʻ ʤʽʩʮʝ ʷʢ ʧʦʚʝʨʭʥʝʚʝ, ʪʘʢ ʽ ʦʛʣʝʻʥʥʷ ʧʦʚôʷʟʘʥʝ ʽʟ ʟʘʩʪʦʻʤ ˇʨʫʥʪʦʚʠʭ ʚʦʜ 

(ʻ ʛʦʨʠʟʦʥʪ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʤʘʥʛʘʥʦʚʦʾ ʧʫʥʢʪʘʮʽʾ).  

ʆʪʞʝ, ˇʨʫʥʪ 4200 ʨʦʢʽʚ ʪʦʤʫ ʤʘʚ ʨʠʩʠ ʯʦʨʥʦʟʝʤʫ ʚʠʣʫʛʫʚʘʥʦʛʦ, ʦʛʣʝʻʥʦʛʦ ʟ 

ʦʟʥʘʢʘʤʠ ʧʨʦʷʚʫ ʣʫʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʂʣʽʤʘʪ ʙʫʚ ʩʫʭʽʰʠʡ, ʧʝʨʽʦʜʠʯʥʦ ʧʝʨʝʟʚʦʣʦ-

ʞʝʥʠʡ ʽ ʪʝʧʣʽʰʠʡ, ʥʽʞ ʩʫʯʘʩʥʠʡ, ʧʘʥʫʚʘʣʠ ʣʘʥʜʰʘʬʪʠ ʣʫʯʥʦʛʦ ʩʪʝʧʫ ʣʽʩʦʩʪʝʧʦ-
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ʚʦʾ ʟʦʥʠ. ʄʦʞʣʠʚʦ, ʧʝʨʚʠʥʥʦ ˇʨʫʥʪ ʬʦʨʤʫʚʘʚʩʷ ʷʢ ʣʽʩʦʚʠʡ, ʧʽʟʥʽʰʝ ï ʧʽʜ ʣʫʯ-

ʥʠʤ ʩʪʝʧʦʤ. ɺ ʥʘʰ ʯʘʩ ʤʘʻ ʤʽʩʮʝ ʥʝʟʥʘʯʥʝ ʧʦʚʝʨʭʥʝʚʝ ʧʝʨʝʟʚʦʣʦʞʝʥʥʷ, ʟ ʯʠʤ 

ʧʦʚôʷʟʘʥʦ ʦʟʥʘʢʠ ʦʛʣʝʻʥʥʷ ʽ ʚʠʥʦʩʫ ʛʫʤʫʩʫ ʟ ʧʦʚʝʨʭʥʝʚʦʛʦ ʰʘʨʫ. 

ʈʆɿʏʀʉʊʂɸ ˉ2 ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ ʟʘʭʽʜ ʚʽʜ ʨʦʟʯʠʩʪʢʠ ˉ1 ʥʘ ʚʽʜʩʪʘʥʽ 

150 ʤ., ʭʘʨʘʢʪʝʨʠʟʫʻ ʬʦʥʦʚʠʡ ˇʨʫʥʪ, ʤʘʻ ʪʘʢʽ ʛʝʥʝʪʠʯʥʽ ʛʦʨʠʟʦʥʪʠ. 

ˆʨʫʥʪ ʩʫʯʘʩʥʠʡ (ʬʦʥʦʚʠʡ) (ʩʽʨʠʡ ʣʽʩʦʚʠʡ) 

ʅʦ ï  

0,0-0,05 ʤ 

ʉʚʽʪʣʦʩʽʨʠʡ, ʟʝʨʥʠʩʪʠʡ, ʧʠʣʫʚʘʪʠʡ ʩʝʨʝʜʥʽʡ ʩʫʛʣʠʥʦʢ. 

ʅʝglʦʨʥ. ï 

0,05-0,12 ʤ 

ʉʠʟʫʚʘʪʦ-ʩʽʨʠʡ, ʦʛʣʝʻʥʠʡ, ʧʣʘʩʪʠʥʯʘʩʪʦ-ʛʨʫʜʢʫʚʘʪʠʡ ʧʠʣʫʚʘʪʠʡ ʩʝʨʝʜʥʽʡ ʩʫʛ-

ʣʠʥʦʢ. 

ʅgl ï  

0,12-0,24 ʤ 

ɹʫʨʫʚʘʪʦ-ʪʝʤʥʦʩʽʨʠʡ, ʛʨʫʜʢʫʚʘʪʦ-ʟʝʨʥʠʩʪʠʡ ʧʠʣʫʚʘʪʠʡ ʩʝʨʝʜʥʽʡ ʩʫʛʣʠʥʦʢ ʟ 

ʯʝʨʚʦʨʠʾʥʘʤʠ. ʇʝʨʝʭʽʜ ʽ ʤʝʞʘ ʯʽʪʢʽ ʟʘ ʧʦʙʫʨʽʥʥʷʤ ʢʦʣʴʦʨʫ.  

ʋ ʰʣʽʬʘʭ ʟ ʛʦʨʠʟʦʥʪʫ Hgl (ʨʠʩ. 8) ʤʘʪʝʨʽʘʣ ʩʽʨʠʡ, ʨʦʟʜʽʣʝʥʠʡ ʥʘ ʟʣʠʪʽ ʙʣʦʢʠ, 

ʚʩʝʨʝʜʠʥʽ ʷʢʠʭ ʤʘʡʞʝ ʥʝ ʚʠʨʘʞʝʥʘ ʘʛʨʝʛʦʚʘʥʽʩʪʴ ʩʪʨʫʢʪʫʨʠ, ʘʣʝ ʧʨʦʷʚʣʷ-

ʶʪʴʩʷ ʯʽʪʢʽ ʩʪʷʞʽʥʥʷ ʦʨʛʘʥʦ-ʟʘʣʽʟʠʩʪʦʾ ʨʝʯʦʚʠʥʠ ʥʝ ʚʽʜʜʽʣʝʥʽ ʚʽʜ ʤʘʩʠ. ʄʽʥʝ-

ʨʘʣʴʥʠʡ ʩʢʝʣʝʪ ʩʢʣʘʜʘʻ 30% ʧʣʦʱʽ ʰʣʽʬʽ ʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʢʨʫʧʥʦ- ʽ ʜʨʽʙʥʦʧʠ-

ʣʫʚʘʪʠʤʠ ʟʝʨʥʘʤʠ, ʱʽʣʴʥʦ ʫʧʘʢʦʚʘʥʠʤʠ ʫ ʛʣʠʥʠʩʪʽʡ ʧʣʘʟʤʽ. ɿʫʩʪʨʽʯʘʶʪʴʩʷ 

ʧʦʦʜʠʥʦʢʽ (4-5 ʥʘ ʰʣʽʬ) ʤʽʢʨʦʦʨʰʪʝʡʥʠ. 

Ihgl ï  

0,24-0,35 ʤ  

ʏʝʨʚʦʥʫʚʘʪʦ-ʙʫʨʠʡ ʚʘʞʢʠʡ ʩʫʛʣʠʥʦʢ, ʜʦ ʥʠʟʫ ʩʪʘʻ ʞʦʚʪʫʚʘʪʠʤ, ʟ ʧʦʦʜʠʥʦʢʦʶ 

ʤʘʨʛʘʥʮʝʚʦʶ ʧʫʥʢʪʘʮʽʻʶ, ʩʪʨʫʢʪʫʨʘ ʧʨʠʟʤʘʪʠʯʥʦ-ʛʦʨʽʭʫʚʘʪʘ, ʟ ʦʢʨʝʤʠʤʠ ʢʨʦ-

ʪʦʚʠʥʘʤʠ.  

ʇʽʜ ʤʽʢʨʦʩʢʦʧʦʤ ʤʘʪʝʨʽʘʣ ʟ ʛʦʨʠʟʦʥʪʫ Ihgl (ʨʠʩ.9) ʪʝʤʥʦʙʫʨʠʡ, ʩʢʣʘʜʝʥʠʡ ʫ 

ʬʦʨʤʽ ʟʣʠʪʠʭ ʙʣʦʢʽʚ, ʢʨʘʾ ʷʢʠʭ ʧʨʦʬʘʨʙʦʚʘʥʽ ʟʘʣʽʟʠʩʪʦ-ʛʣʠʥʠʩʪʦʶ ʨʝʯʦʚʠʥʦʶ, 

ʚʩʝʨʝʜʠʥʽ ʙʣʦʢʽʚ ʤʘʪʝʨʽʘʣ ʟʣʠʪʠʡ ʽ ʻ ʩʪʷʞʽʥʥʷ ʦʨʛʘʥʦ-ʛʣʠʥʠʩʪʦʾ ʨʝʯʦʚʠʥʠ. 

ʄʘʩʘ ʦʛʣʠʥʝʥʘ, ʟ ʦʟʥʘʢʘʤʠ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʟʘʣʽʟʘ. ʇʦ ʢʨʘʷʭ ʧʦʨ ʧʨʦʷʚʣʷʶʪʴʩʷ 

ʣʫʩʢʫʚʘʪʦ-ʩʪʨʫʤʦʯʢʦʚʽ ʢʦʣʦʤʦʨʬʥʽ ʛʣʠʥʠ. ɭ ʟʘʣʽʟʠʩʪʦ-ʛʣʠʥʠʩʪʽ ʤʽʢʨʦʦʨʰ-

ʪʝʡʥʠ. ʆʟʥʘʢʠ ʽʣʶʚʽʶʚʘʥʥʷ ʧʨʦʷʚʣʷʶʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʣʫʩʢʫʚʘʪʦʛʦ ʦʬʦʨʤʣʝʥʥʷ 

ʧʦʨ. ɭ ʦʟʥʘʢʠ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʫ ʧʣʘʟʤʽ, ʭʦʜʠ ʯʝʨʚʽʚ. ʄʽʩʮʷ-

ʤʠ ʧʨʦʷʚʣʷʶʪʴʩʷ ʩʢʫʧʯʝʥʥʷ ʫʣʘʤʢʦʚʠʭ ʟʝʨʝʥ (10-15 ʥʘ ʰʣʽʬ) ʘʙʦ ʧʦʦʜʠʥʦʢʦ 

ʚʢʣʶʯʝʥʽ ʚ ʧʣʘʟʤʫ ʟʝʨʥʘ (ʜʦ 0,3 ʤʤ ʫ ʜʽʘʤʝʪʨʽ). 

I(h)tgl ï  

0,35-0,5 ʤ  

ʉʚʽʪʣʽʰʠʡ ʚʽʜ ʚʠʱʝʣʝʞʘʯʦʛʦ, ʟʽ ʩʣʘʙʰʠʤ ʛʫʤʫʩʦʚʠʤ ʟʘʙʘʨʚʣʝʥʥʷʤ ʽ ʽʥʪʝʥʩʠʚ-

ʥʽʰʠʤ ʧʨʦʷʚʦʤ ʨʠʩ ʪʝʢʩʪʫʨʠ. 

Itgl ï  

0,5-0,8 ʤ  

ɾʦʚʪʫʚʘʪʦ-ʩʠʟʦ-ʙʫʨʠʡ, ʱʽʣʴʥʠʡ, ʛʣʠʥʠʩʪʠʡ, ʽʟ ʩʠʟʠʤʠ ʧʣʷʤʘʤʠ, ʥʝ ʩʢʠʧʘʻ ʟ HCl. 

ʇʽʜ ʤʽʢʨʦʩʢʦʧʦʤ ʧʦʤʽʪʥʦ, ʱʦ ʤʘʪʝʨʽʘʣ ʛʦʨʠʟʦʥʪʫ Itgl (ʨʠʩ. 10) ʙʫʨʠʡ, ʫ ʬʦʨ-

ʤʽ ʟʣʠʪʠʭ ʙʣʦʢʽʚ, ʜʨʽʙʥʽʰʠʭ ʟʘ ʪʽ, ʱʦ ʫ ʚʝʨʭʥʴʦʤʫ ʛʦʨʠʟʦʥʪʽ. ɺʩʝʨʝʜʠʥʽ ʙʣʦʢʽʚ 

ʥʘʷʚʥʽ ʩʪʷʞʽʥʥʷ ʟʘʣʽʟʠʩʪʦ-ʛʣʠʥʠʩʪʦʾ ʨʝʯʦʚʠʥʠ, ʥʝ ʚʽʜʦʢʨʝʤʣʝʥʽ ʚʽʜ ʤʘʩʠ, ʧʦʨʠ 

ʨʦʟʪʨʽʩʢʫʚʘʥʥʷ. ʉʪʨʫʤʦʯʢʦʚʠʡ ʘʙʦ ʣʫʩʢʫʚʘʪʦ-ʩʪʨʫʤʦʯʢʦʚʠʡ ʨʦʟʧʦʜʽʣ ʛʣʠʥ, 

ʟʙʘʛʘʯʝʥʠʭ ʥʘ ʟʘʣʽʟʦ ʽ ʛʣʠʥʠʩʪʫ ʨʝʯʦʚʠʥʫ. ɹʽʣʴʰʦʶ ʤʽʨʦʶ, ʥʽʞ ʫ ʚʠʱʝʣʝʞʘʯʦ-

ʤʫ ʛʦʨʠʟʦʥʪʽ, ʧʨʦʷʚʣʷʻʪʴʩʷ ʚʠʧʦʚʥʝʥʥʷ ʧʦʨ ʟʘʣʽʟʠʩʪʦ-ʛʣʠʥʠʩʪʠʤʠ ʢʦʣʦʤʦʨʬ-

ʥʠʤʠ ʛʣʠʥʘʤʠ. ʅʘʷʚʥʠʡ ʧʨʦʮʝʩ ʽʣʽʤʝʨʠʟʘʮʽʾ. ɺʩʝʨʝʜʠʥʽ ʙʣʦʢʽʚ ʧʦʤʽʪʥʽ ʦʟʥʘʢʠ 

ʧʝʨʝʟʚʦʣʦʞʝʥʥʷ ʽ ʧʦʩʫʰʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʩʪʷʞʽʥʥʷ ʦʨʛʘʥʦ-ʟʘʣʽʟʠʩʪʦʾ ʨʝʯʦʚʠʥʠ.  

ʈg̔l ï  

0,8-1,0 ʤ 

ɾʦʚʪʫʚʘʪʦ-ʙʫʨʠʡ, ʧʫʭʢʽʰʠʡ ʚʽʜ ʚʠʱʝʣʝʞʘʯʦʛʦ, ʩʝʨʝʜʥʴʦʩʫʛʣʠʥʢʦʚʠʡ. 

ʋ ʰʣʽʬʘʭ ʤʘʪʝʨʽʘʣ ʛʦʨʠʟʦʥʪʫ Pigl (ʨʠʩ. 11) ʙʫʨʠʡ, ʩʢʣʘʜʝʥʠʡ ʫ ʬʦʨʤʽ ʙʣʦʢʽʚ, 

ʚʩʝʨʝʜʠʥʽ ʷʢʠʭ ʧʨʦʷʚʣʷʻʪʴʩʷ ʘʛʨʝʛʦʚʘʥʽʩʪʴ ʽ ʚʠʜʽʣʷʶʪʴʩʷ ʩʢʣʘʜʥʽ ʜʦ 2-3 ʧʦ-

ʨʷʜʢʽʚ ʽ ʧʨʦʩʪʽ ʘʛʨʝʛʘʪʠ ʦʢʨʫʛʣʦʾ ʬʦʨʤʠ. ʈʦʟʚʠʥʝʥʘ ʩʽʪʢʘ ʪʦʥʢʠʭ ʧʦʨ ʚʩʝʨʝ-

ʜʠʥʽ ʙʣʦʢʽʚ ʽ ʤʽʞ ʘʛʨʝʛʘʪʘʤʠ. ɿʘʣʽʟʠʩʪʘ ʨʝʯʦʚʠʥʘ ʧʝʨʝʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʽ ʥʝʨʽʚ-

ʥʦʤʽʨʥʦ ʟʘʙʘʨʚʣʶʻ ʧʣʘʟʤʫ. ʇʨʦʬʘʨʙʦʚʘʥʽʩʪʴ ʟʘʣʽʟʠʩʪʦʶ ʨʝʯʦʚʠʥʦʶ ʢʨʘʾʚ 

ʙʣʦʢʽʚ. ʄʽʥʝʨʘʣʴʥʠʡ ʩʢʝʣʝʪ ʩʪʘʥʦʚʠʪʴ 60% ʧʣʦʱʽ ʰʣʽʬʘ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʜʨʽ-

ʙʥʠʤʠ ʪʘ ʩʝʨʝʜʥʴʦʧʠʣʫʚʘʪʠʤʠ ʟʝʨʥʘʤʠ (ʜʦ 0,2 ʤʤ). ɿʫʩʪʨʽʯʘʶʪʴʩʷ ʦʢʨʝʤʽ 

ʧʦʦʜʠʥʦʢʽ ʢʨʠʩʪʘʣʠ ʢʘʣʴʮʠʪʫ. ʄʘʩʘ ʦʛʣʠʥʝʥʘ.  
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ɸ) ʩʢʣʘʜʝʥʥʷ ʫ ʚʠʛʣʷʜʽ ʱʽʣʴʥʠʭ ʙʣʦʢʽʚ, ʨʦʟʜʽʣʝʥʠʭ ʧʦʨʘʤʠ-ʪʨʽʱʠʥʘʤʠ; ɹ) ʥʝʯʽʪʢʽ ʩʪʷʞʽʥʥʷ 

ʦʨʛʘʥʦ-ʛʣʠʥʠʩʪʦʾ ʨʝʯʦʚʠʥʠ ʫʩʝʨʝʜʠʥʽ ʙʣʦʢʽʚ; ɺ) ʜʨʙ̔ʥʽ ʤʽʢʨʦʦʨʰʪʝʡʥʠ ʚ ʤʘʩʽ, ʜʠʩʧʝʨʛʦʚʘʥʠʡ 

ʛʫʤʫʩ ʧʨʦʬʘʨʙʦʚʫʻ ʧʣʘʟʤʫ; ɻ) ʥʘʧʣʠʚʠ ʢʦʣʦʤʦʨʬʥʠʭ ʛʣʠʥ ʫ ʧʣʘʟʤʽ. ʅʽʢ.//, ʟʙ.70. 

ʈʠʩ. 8. ʄʽʢʨʦʙʫʜʦʚʘ Hgl ʛʦʨʠʟʦʥʪʫ 

 

 
ɸ) ʩʢʣʘʜʝʥʥʷ ʫ ʬʦʨʤʽ ʟʣʠʪʠʭ ʙʣʦʢʽʚ ʨʦʟʜʽʣʝʥʠʭ ʧʦʨʘʤʠ-ʪʨʽʱʠʥʘʤʠ; ɹ) ʪʝʤʥʦ-ʙʫʨʽ ʢʨʘʾ ʙʣʦʢʽʚ 

(ʟʙʘʛʘʯʝʥʥʷ ʥʘ ʦʨʛʘʥʦ-ʟʘʣʽʟʠʩʪʫ ʨʝʯʦʚʠʥʫ); ɺ) ʩʪʷʞʽʥʥʷ ʛʣʠʥʠʩʪʦ-ʟʘʣʽʟʠʩʪʦʾ ʨʝʯʦʚʠʥʠ  

ʽ ʦʩʚʽʪʣʝʥʽ ʦʛʣʝʻʥʽ ʜʽʣʷʥʢʠ; ɻ) ʤʽʢʨʦʦʨʰʪʝʡʥʠ. ʅʽʢ.//, ʟʙ.10. 

ʈʠʩ. 9. ʄʽʢʨʦʙʫʜʦʚʘ Ihgl  ʛʦʨʠʟʦʥʪʫ 
 

 
ɸ) ʤʽʢʨʦʙʫʜʦʚʘ ʫ ʬʦʨʤʽ ʟʣʠʪʠʭ ʙʣʦʢʽʚ; ɹ) ʩʪʷʞʽʥʥʷ ʛʣʠʥʠʩʪʦ-ʟʘʣʽʟʠʩʪʦʾ ʨʝʯʦʚʠʥʠ ʚʩʝʨʝʜʠʥʽ 

ʙʣʦʢʽʚ; ɺ) ʧʣʷʤʠ ʛʽʜʨʦʦʢʩʠʜʽʚ ʟʘʣʽʟʘ ʪʘ ʤʘʨʛʘʥʮʶ ʫ ʧʣʘʟʤʽ ˇʨʫʥʪʫ; ɻ) ʥʝʦʜʥʦʨʽʜʥʝ ʟʘʧʦʚʥʝʥ-

ʥʷ ʧʦʨʠ ʢʦʣʦʤʦʨʬʥʦʶ ʛʣʠʥʦʶ. ʅʽʢ.//, ʟʙ.70. 

ʈʠʩ. 10. ʄʽʢʨʦʙʫʜʦʚʘ Itgl ʛʦʨʠʟʦʥʪʫ 
 

 
ɸ) ʤʽʢʨʦʘʛʨʝʛʘʪʠ ʚʩʝʨʝʜʠʥʽ ʙʣʦʢʽʚ; ɹ) ʦʨʛʘʥʦ-ʟʘʣʽʟʠʩʪʦ-ʛʣʠʥʠʩʪʘ ʨʝʯʦʚʠʥʘ ʧʦ ʢʨʘʷʭ ʙʣʦʢʽʚ; 

ɺ) ʜʽʣʷʥʢʠ ʟʙʘʛʘʯʝʥʽ ʥʘ ʛʽʜʨʦʦʢʩʠʜʠ ʟʘʣʽʟʘ ʚʩʝʨʝʜʠʥʽ ʙʣʦʢʽʚ. ʅʽʢ.//, ʟʙ.70. 

ʈʠʩ. 11. ʄʽʢʨʦʙʫʜʦʚʘ Pigl ʛʦʨʠʟʦʥʪʫ 
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ˆʨʫʥʪ ʟʘ ʭʘʨʘʢʪʝʨʦʤ ʧʨʦʬʽʣʶ ʧʦʜʽʙʥʠʡ ʜʦ ʙʫʨʫʚʘʪʦ-ʩʽʨʦʛʦ. ɺ ʥʴʦʤʫ ʧʨʦʷʚ-

ʣʷʶʪʴʩʷ ʦʟʥʘʢʠ ʧʨʦʮʝʩʽʚ ʚʣʘʩʪʠʚʠʭ ʩʽʨʠʤ ʣʽʩʦʚʠʤ ˇʨʫʥʪʘʤ ʘ ʪʘʢʦʞ ʣʝʩʠʚʘʞ, 

ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ ʙʫʨʠʭ ʣʽʩʦʚʠʭ ˇʨʫʥʪʽʚ. ɿʙʘʛʘʯʝʥʽ ʥʘ ʛʣʠʥʫ ʥʠʞʥʽ ʛʦʨʠʟʦʥʪʠ 

ʧʨʦʬʽʣʶ ʷʢ ʨʝʟʫʣʴʪʘʪ ʤʝʭʘʥʽʯʥʦʛʦ ʨʦʟʜʨʦʙʣʝʥʥʷ ʽ ʚʠʚʽʪʨʶʚʘʥʥʷ. ʇʨʦʮʝʩʠ 

ʦʧʽʜʟʦʣʝʥʥʷ ʤʘʡʞʝ ʥʝ ʚʠʨʘʞʝʥʽ. ɺʠʷʚʣʝʥʦ ʚ ʤʽʢʨʦʤʦʨʬʦʣʦʛʽʾ ʣʠʰʝ ʥʝʯʽʪʢʽ 

ʩʪʨʫʤʦʯʢʠ ʟ ʣʫʩʦʯʢʘʤʠ ʢʦʣʦʤʦʨʬʥʠʭ ʛʣʠʥ, ʚʢʣʶʯʝʥʥʷʤʠ ʛʨʫʙʦʛʦ ʦʨʛʘʥʽʯʥʦʛʦ ʽ 

ʟʘʣʽʟʠʩʪʦ-ʛʣʠʥʠʩʪʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʁʤʦʚʽʨʥʦ, ʤʘʻ ʤʽʩʮʝ ʧʨʦʮʝʩ ʜʦʜʘʪʢʦʚʦʛʦ ʧʦʩ-

ʪʘʯʘʥʥʷ ʉʘʉʆ3 ʯʝʨʝʟ ʦʧʘʜ ʛʨʘʙʦʚʠʭ ʽ ʰʠʨʦʢʦʣʠʩʪʷʥʠʭ ʣʽʩʽʚ, ʱʦ ʜʝʱʦ ʤʘʩʢʫʻ 

ʨʠʩʠ ˇʨʫʥʪʫ. ɻʝʥʝʪʠʯʥʠʡ ʧʨʦʬʽʣʴ ʣʽʩʦʚʦʛʦ ʪʠʧʫ, ʘ ˇʨʫʥʪ ʻ ʧʝʨʝʭʽʜʥʠʤ ʜʦ ʙʫʨʠʭ 

ʣʽʩʦʚʠʭ.  

ɺʠʩʥʦʚʢʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʚ ʤʝʞʘʭ ʧʘʤôʷʪʢʠ ʙʽʣʷ ʩ. ʉʫʧʽʚʢʘ ʥʘ ɺʽʥʥʠʯʯʠʥʽ 

ʜʦʟʚʦʣʠʣʠ ʚʩʪʘʥʦʚʠʪʠ ʪʠʧʠ ʨʽʟʥʦʚʽʢʦʚʦʛʦ ʧʝʜʦʛʝʥʝʟʫ, ʧʦʨʽʚʥʶʶʯʠ ʜʘʚʥʽ (ʚ ʤʝ-

ʞʘʭ ʧʦʩʝʣʝʥʥʷ) ʪʘ ʩʫʯʘʩʥʽ (ʬʦʥʦʚʽ) ˇʨʫʥʪʠ ʧʦʟʘ ʡʦʛʦ ʤʝʞʘʤʠ. ʋ ˇʨʫʥʪʘʭ ʷʢ ʩʫ-

ʯʘʩʥʠʭ, ʪʘʢʽ ʧʦʭʦʚʘʥʠʭ ʟʘʬʽʢʩʦʚʘʥʦ ʜʨʫʛʽ ʛʫʤʫʩʦʚʽ ʛʦʨʠʟʦʥʪʠ. ʋ ˇʨʫʥʪʽ ʧʦʩʝ-

ʣʝʥʥʷ ʫ ʮʴʦʤʫ ʛʦʨʠʟʦʥʪʽ ʚʠʷʚʣʝʥʦ ʘʨʪʝʬʘʢʪʠ ʢʫʣʴʪʫʨʠ ʪʨʠʧʽʣʴʩʴʢʦʛʦ ʯʘʩʫ, ʥʘʜ 

ʷʢʠʤ ʩʬʦʨʤʫʚʘʚʩʷ ʧʦʚʝʨʭʥʝʚʦ-ʦʛʣʝʻʥʠʡ ʩʚʽʪʣʽʰʠʡ ʛʦʨʠʟʦʥʪ ʫ ʧʽʩʣʷ ʪʨʠʧʽʣʴʩʴʢʽ 

ʯʘʩʠ. ˆʨʫʥʪ ʪʨʠʧʽʣʴʩʴʢʦʛʦ ʯʘʩʫ ʙʫʚ ʩʬʦʨʤʦʚʘʥʠʡ 4200 ʨʦʢʽʚ ʪʦʤʫ (2200 ʨʦʢʽʚ ʜʦ 

ʥ.ʝ.), ʤʽʩʪʠʪʴ ʘʨʪʝʬʘʢʪʠ ʽ ʚʽʜʦʙʨʘʞʘʻ ʨʠʩʠ ʯʦʨʥʦʟʝʤʫ ʚʠʣʫʛʫʚʘʥʦʛʦ ʟ ʪʘʢʠʤʠ 

ʦʟʥʘʢʘʤʠ: ʧʦʩʪʫʧʦʚʽʩʪʴ ʧʝʨʝʭʦʜʽʚ ʤʽʞ ʛʦʨʠʟʦʥʪʘʤʠ, ʦʩʚʽʪʣʝʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ ˇʨʫ-

ʥʪʫ ʜʦ ʥʠʟʫ, ʩʢʣʘʜʥʽ ʥʘʧʽʚʟʨʫʡʥʦʚʘʥʽ ʤʽʢʨʦʘʛʨʝʛʘʪʠ, ʦʟʥʘʢʠ ʩʣʘʙʢʦʾ ʨʫʭʦʤʦʩʪʽ 

ʛʽʜʨʦʦʢʩʠʜʽʚ Fe ʪʘ Mn, ʨʠʩʠ ʦʛʣʝʻʥʥʷ (ʬʦʨʤʫʚʘʥʥʷ ʤʽʢʨʦʦʨʰʪʝʡʥʽʚ ʽ ʩʪʷʞʽʥʴ 

ʦʨʛʘʥʦ-ʟʘʣʽʩʪʠʩʪʦ-ʛʣʠʥʠʩʪʦʾ ʨʝʯʦʚʠʥʠ. ʌʦʥʦʚʠʡ ˇʨʫʥʪ ʟʘ ʩʚʦʾʤʠ ʦʟʥʘʢʘʤʠ ʙʣʠ-

ʟʴʢʠʡ ʜʦ ʩʽʨʦʛʦ ʣʽʩʦʚʦʛʦ ʙʫʨʫʚʘʪʦʛʦ, ʜʣʷ ʷʢʦʛʦ ʭʘʨʘʢʪʝʨʥʽ ʧʨʦʮʝʩʠ ʥʝʨʦʟʚʠʥʫ-

ʪʦʛʦ ʦʧʽʜʟʦʣʝʥʥʷ, ʧʦʚʝʨʭʥʝʚʦʛʦ ʦʛʣʝʻʥʥʷ ʽ ʣʝʩʠʚʘʞʫ (ʥʘʢʦʧʠʯʝʥʥʷ ʫ ʥʠʞʥʽʡ ʯʘ-

ʩʪʠʥʽ ʧʨʦʬʽʣʶ ʤʝʭʘʥʽʯʥʦ ʧʦʜʨʽʙʥʝʥʠʭ ʛʣʠʥʠʩʪʠʭ ʯʘʩʪʦʯʦʢ). ʋ ʤʽʢʨʦʤʦʨʬʦʣʦʛʽʾ 

ʩʫʯʘʩʥʦʛʦ ˇʨʫʥʪʫ ʧʨʦʷʚʣʷʶʪʴʩʷ ʣʠʰʝ ʥʝʯʽʪʢʽ ʩʪʨʫʤʦʯʢʠ ʽ ʣʫʩʦʯʢʠ ʢʦʣʦʤʦʨʬʥʠʭ 

ʛʣʠʥ, ʩʪʷʞʽʥʥʷ ʦʨʛʘʥʦ-ʟʘʣʽʟʠʩʪʦ-ʛʣʠʥʠʩʪʦʾ ʨʝʯʦʚʠʥʠ ʽ ʩʢʣʘʜʝʥʥʷ ʫ ʬʦʨʤʽ ʙʣʦʢʽʚ 

ʚ ʽʣʶʚʽʾ. ʇʨʦʮʝʩʠ ʧʝʨʝʤʽʱʝʥʥʷ ʛʽʜʨʦʦʢʩʠʜʽʚ Fe ʪʘ Mn ʤʘʩʢʫʶʪʴʩʷ ʜʦʜʘʪʢʦʚʠʤ 

ʧʦʩʪʘʯʘʥʥʷʤ ʉʘʉʆ3, ʱʦ ʥʘʷʚʥʠʡ ʫ ʣʠʩʪʷʥʦʤʫ ʦʧʘʜʽ ʛʨʘʙʦʚʠʭ ʪʘ ʜʫʙʦʚʠʭ ʣʽʩʽʚ. 
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Summary 

Matviyishyna Zh.M., Parkhomenko O.G. Soils Formation Peculiarities in Ar-

cheological Monuments Near v. Supivka in Vinnychina. 

The paleopedological method of ancient soils studying has been successfully used recently to 

solve problems related to the reconstruction of landscapes of the past. During the research we dis-

covered the second humus horizons in the buried soil to which the artifacts of the time of existence 

of the Trypillia settlement are dated. Soil genetic horizons with certain features (gradual transition 

between horizons; complex, sometimes half-destroyed microaggregates; weak movement of Fe and 

Mn oxides; formation of organo-ferrous matter and microprtsteins in the lower part of the profile) 

reflect the features of leached chernozem. The modern soil is similar in its characteristics to the 

gray forest brownish soils, which were characterized by processes of undeveloped podzolization 

and silting. When comparing the modern (site ˉ2) and buried (site ˉ1) soils, it was found that 
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paleoconditions 4200 years ago were warmer and less humid than today. Compared to modern 

natural conditions 4200 years ago, the area was dominated by meadow steppe landscapes, while 

the formation of modern soil in the post-Trypillia times, the climate became wetter and intensified 

processes of weak podzolisation and silting, surface gleying, which led to the formation of gray for-

est brownish soils profiles. 

Key words: holocene, soil, landscape. 
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ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʩʪʨʫʢʪʫʨʫ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʫ ʄʦʩʪʠʩʴʢʦʛʦ ʨʘʡʦʥʫ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʟʘ ʢʘʪʝʛʦʨʽʷʤʠ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʮʽʣʴʦʚʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ. ɿʜʽʡʩʥʝʥʦ ʦʮʽʥʢʫ ʝʢʦʣʦʛʽʯʥʦʛʦ 

ʩʪʘʥʫ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʨʘʡʦʥʫ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʝʢʦʣʦʛʽʯʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʝʨʠʪʦʨʽʡ ʪʘ ʨʽ-

ʚʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʟʝʤʝʣʴʥʽ ʫʛʽʜʜʷ ʜʣʷ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʫʪʚʦʨʝʥʴ. ɿʘ 

ʧʦʢʘʟʥʠʢʘʤʠ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʨʘʡʦʥʽ ʧʝʨʝʚʘʞʘʶʪʴ ʝʢʦʣʦʛʽʯʥʦ 

ʥʝʩʪʘʙʽʣʴʥʽ ʪʘ ʩʝʨʝʜʥʴʦ ʩʪʘʙʽʣʴʥʽ ʫʪʚʦʨʝʥʥʷ. ɹʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʧʨʠʧʘʜʘʻ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʉʷʥ-

ʩʴʢʦ-ɼʥʽʩʪʝʨʩʴʢʦʾ ʚʠʩʦʯʠʥʠ, ʟʥʘʯʥʦ ʤʝʥʰʝ ï ʅʘʜʩʷʥʩʴʢʦʾ ʨʽʚʥʠʥʠ. ɺʦʜʥʦʯʘʩ ʝʢʦʣʦʛʽʯʥʦ ʩʪʘ-

ʙʽʣʴʥʽ ʪʝʨʠʪʦʨʽʾ ʪʘʢʦʞ ʪʷʞʽʶʪʴ ʜʦ ʉʷʥʩʴʢʦ-ɼʥʽʩʪʝʨʩʴʢʦʾ ʚʠʩʦʯʠʥʠ. ʈʦʟʧʦʜʽʣ ʘʥʪʨʦʧʦʛʝʥ-

ʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦ ʪʝʨʠʪʦʨʽʾ ʨʘʡʦʥʫ ʧʦʢʘʟʘʚ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʟʝʤʝʣʴʥʠʭ ʫʛʽʜʴ ʟʘʟʥʘʻ ʧʜ̔-

ʚʠʱʝʥʦʛʦ ʨʽʚʥʷ ʚʧʣʠʚʫ, ʘ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʣʦʢʘʣʴʥʦ ʚ ʮʝʥʪʨʘʣʴʥʽʡ, ʧʽʚʜʝʥʥʽʡ, ʧʽ-

ʚʥʽʯʥʽʡ ʽ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʘʭ ʨʘʡʦʥʫ. 

ɿʘʛʘʣʦʤ, ʝʢʦʣʦʛʽʯʥʫ ʩʪʘʙʽʣʴʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ ʄʦʩʪʠʩʴʢʦʛʦ ʨʘʡʦʥʫ ʚʠʟʥʘʯʘʻʤʦ ʷʢ ʩʣʘʙʦ 

ʩʪʘʙʽʣʴʥʫ (0,41 ʫ. ʙ.), ʘ ʨʽʚʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ⱷ ʧʽʜʚʠʱʝʥʠʡ (3,97 ʫ. ʙ.). 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʟʝʤʝʣʴʥʽ ʨʝʩʫʨʩʠ, ʝʢʦʣʦʛʽʯʥʘ ʦʮʽʥʢʘ ʩʪʘʥʫ, ʝʢʦʣʦʛʽʯʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ, 

ʘʥʪʨʦʧʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʄʦʩʪʠʩʴʢʠʡ ʨʘʡʦʥ ʻ ʪʝʨʠʪʦʨʽʻʶ, ʜʝ ʧʦʧʨʠ ʚʧʣʠʚ 

ʽʥʜʫʩʪʨʽʘʣʴʥʠʭ ʯʠʥʥʠʢʽʚ, ʩʬʦʨʤʦʚʘʥʦ ʩʧʨʠʷʪʣʠʚʽ ʧʨʠʨʦʜʥʽ ʫʤʦʚʠ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʧʨʦʛʨʘʤ. ʈʘʡʦʥ ʧʦʪʨʝʙʫʻ ʧʨʦʚʝʜʝʥʥʷ ʜʝʪʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ, ʟʘʛʘʣʦʤ ʛʦʣʦʚʥʠʭ ʩʢʣʘʜʦʚʠʭ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʽ ʟʦʢ-

ʨʝʤʘ, ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʚʠʚʯʝʥʥʷ ʩʧʝʢʪʨʫ ʦʩʥʦʚʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʪʘ 

ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʧʦʟʠʮʽʡ ʱʦʜʦ ʾʭ ʚʠʨʽʰʝʥʥʷ. 

ɺʠʨʦʙʥʠʯʦ-ʛʦʩʧʦʜʘʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʚ ʤʝʞʘʭ ʄʦʩʪʠʩʴʢʦʛʦ ʨʘʡʦʥʫ ʟʫʤʦʚ-

ʣʶʻ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʩʪʘʥ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʫʤʦʚʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩ-
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ʪʽ ʥʘʩʝʣʝʥʥʷ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʩʣʽʜ ʚʧʨʦʚʘʜʠʪʠ ʟʘʭʦʜʠ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʙʝʟʧʝʯʥʦ-

ʛʦ ʜʣʷ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʣʶʜʝʡ ʜʦʚʢʽʣʣʷ, ʟʘʧʨʦʚʘʜʠʪʠ ʫ ʚʠʨʦʙʥʠʯʫ ʜʽʷʣʴʥʽʩʪʴ 

ʟʘʤʢʥʝʥʠʡ ʮʠʢʣ: ñʜʦʙʫʚʘʥʥʷ ʨʝʩʫʨʩʽʚ ï ʚʠʨʦʙʥʠʮʪʚʦ ï ʩʧʦʞʠʚʘʥʥʷ ï ʫʪʠʣʽʟʘʮʽʷ 

ʚʽʜʭʦʜʽʚ ï ʚʽʜʥʦʚʣʝʥʥʷ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚò. ɺʦʥʘ ʧʦʚʠʥʥʘ ˇʨʫʥʪʫʚʘʪʠʩʷ ʥʘ 

ʧʨʠʥʮʠʧʘʭ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʷʢʝ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʽʜʩʫʪʥʽʩʪʶ 

ʘʙʦ ʥʝʟʥʘʯʥʠʤ (ʙʝʟʧʝʯʥʠʤ) ʚʧʣʠʚʦʤ ʥʘ ʧʨʠʨʦʜʥʝ ʩʝʨʝʜʦʚʠʱʝ, ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʟʘ ʩʪʘʥʦʤ ʪʘ ʷʢʽʩʪʶ ʜʦʚʢʽʣʣʷ [10]. 

ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʟʝʤʝʣʴ ʚʠʟʥʘʯʘʻ ʟʥʘʯʥʠʡ ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʧʨʝʩʠʥʛ ʩʫʙôʻʢʪʽʚ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ. ɺʦʜʥʦʯʘʩ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʦʡʤ ʪʘ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʧʦʚʽʪʨʷ. ʊʨʠʚʦʞʠʪʴ ʟʘʙʨʫʜʥʝʥʥʷ ʟʝʤʝʣʴ ʧʨʦʤʠʩʣʦʚʠʤʠ, ʧʦʙʫʪʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ, 

ʘ ʪʘʢʦʞ ʟʘʩʦʙʘʤʠ ʭʽʤʽʟʘʮʽʾ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʠʥʮʠʧʠ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʡ 

ʦʭʦʨʦʥʠ ʟʝʤʝʣʴ, ʟʙʝʨʝʞʝʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʣʘʥʜʰʘʬʪʽʚ ʽ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ 

ʦʩʥʦʚʠ ʝʢʦʣʦʛʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʚʠʚʯʝʥʽ ʙʘʛʘʪʴʤʘ 

ʜʦʩʣʽʜʥʠʢʘʤʠ. ʉʝʨʝʜ ʥʠʭ, ʟʦʢʨʝʤʘ ɸ. ɻʘʣʴʯʠʥʩʴʢʠʡ, ɹ. ɼʘʥʠʣʠʰʠʥ, ɼ. ɼʦʙʨʷʢ, 

ʆ. ʂʘʥʘʰ, ɸ. ʉʦʭʥʠʯ, ɸ. ʊʨʝʪʷʢ, ʅ. ʈʽʜʝʡ, ɼ. ʐʦʬʦʣʦʚ ʪʘ ʽʥ. ʉʴʦʛʦʜʥʽ ʛʦʩʪʨʦʶ 

ʻ ʧʨʦʙʣʝʤʘ ʱʦʜʦ ʝʢʦʣʦʛʦʙʝʟʧʝʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʷʢʽʩʥʦʛʦ ʩʪʘ-

ʥʫ ʟʝʤʝʣʴ, ʘ ʥʘʛʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʫ ʾʭ ʚʠʨʽʰʝʥʥʽ ʧʦʪʨʝʙʫʶʪʴ ʜʽʻʚʠʭ ʟʘʩʦʙʽʚ ʚʧʣʠ-

ʚʫ. ɿʘʩʦʙʦʤ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʛʽʨʰʝʥʥʶ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨ-

ʩʽʚ ʩʣʽʜ ʚʚʘʞʘʪʠ ʤʦʥʽʪʦʨʠʥʛ, ʘʥʘʣʽʟ, ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʡʦʛʦ ʩʪʘʥʫ ʷʢ 

ʥʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ, ʪʘʢ ʽ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʽ ʣʦʢʘʣʴʥʦʤʫ ʨʽʚʥʷʭ. ʎʠʤ ʧʠʪʘʥʥʷʤ 

ʧʨʠʩʚʷʯʝʥʦ ʫʚʘʛʫ ʫ ʙʘʛʘʪʴʦʭ ʧʨʘʮʷʭ [1, 3, 4, 6, 7, 11 ʪʘ ʽʥ.]. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʦʮʽʥʢʘ ʩʪʫʧʝʥʽ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʝʨʠʪʦʨʽʡ 

ʄʦʩʪʠʩʴʢʦʛʦ ʨʘʡʦʥʫ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʟʝ-

ʤʝʣʴʥʽ ʫʛʽʜʜʷ, ʘ ʪʘʢʦʞ ʦʢʨʝʩʣʝʥʥʷ ʥʘʧʨʷʤʽʚ ʧʦʢʨʘʱʝʥʥʷ ʾʭʥʴʦʛʦ ʩʪʘʥʫ. 

ʆʙôʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʟʝʤʝʣʴʥʽ ʨʝʩʫʨʩʠ ʄʦʩʪʠʩʴʢʦʛʦ ʨʘʡʦʥʫ, ʘ ʧʨʝʜʤʝʪʦʤ  

ʦʮʽʥʢʘ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʮʴʦʛʦ ʨʘʡʦʥʫ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʽʜ ʯʘʩ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ 

ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʽ ʩʪʘʪʠʩʪʠʯʥʽ ʤʘʪʝʨʽʘʣʠ ʛʦʣʦʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ɼʝʨʞʛʝʦʢʘʜʘʩʪʨʫ ʫ 

ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ [12], ʘ ʪʘʢʦʞ ʜʘʥʽ ʚʣʘʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ ʪʘ ʨʽʚʥʷ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠʢʫ, ʟʘʧʨʦʧʦʥʦʚʘʥʫ ʅ. ʈʽʜʝʻʤ, 

ɼ. ʐʦʬʦʣʦʚʠʤ, ʷʢʘ ʚʨʘʭʦʚʫʻ ʢʽʣʴʢʽʩʥʽ ʪʘ ʷʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʢʣʘʜʦʚʠʭ ʜʦ-

ʚʢʽʣʣʷ, ʘ ʩʘʤʝ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ [7]. ɺ ʦʩʥʦʚʫ ʘʥʘʣʽʟʫ ʧʦʢʣʘʜʝʥʦ ʨʦʟʨʘʭʫʥʦʢ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʂʝʩ ʽ ʂʘʥ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʚʝʣʠʯʠʥʫ ʚʧʣʠʚʫ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷ-

ʣʴʥʦʩʪʽ. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʚʨʘʭʦʚʫʶʪʴ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʝʢʦʣʦʛʽʯʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʽʟʥʠʭ ʪʠʧʽʚ ʫʛʽʜʴ, ʫ ʜʨʫʛʦʤʫ ï ʙʘʣʴʥʫ ʦʮʽʥʢʫ ʩʪʫʧʝʥʷ ʾʭʥʴʦʛʦ ʘʥ-

ʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 
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ʂʦʝʬʽʮʽʻʥʪ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ ʨʦʟʨʘʭʦʚʘʥʦ ʟʘ ʬʦʨʤʫ-

ʣʦʶ [7]: 
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ʜʝ ʂʽ ï ʢʦʝʬʽʮʽʻʥʪ ʝʢʦʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʫʛʽʜʴ ʽ-ʚʠʜʫ, Sʽ ï ʧʣʦʱʘ ʫʛʽʜʴ ʽ-

ʚʠʜʫ, ʧ ï ʢʽʣʴʢʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ. 

ʂʦʝʬʽʮʽʻʥʪ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʟʝʤʝʣʴʥʽ ʨʝʩʫʨʩʠ ʨʦʟʨʘʭʦʚʘʥʦ 

ʟʘ ʬʦʨʤʫʣʦʶ [7]: 

 
ʜʝ S1 ï Sn ï ʧʣʦʱʘ ʫʛʽʜʜʷ ʟ ʧʝʚʥʠʤ ʨʽʚʥʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ; ɹ1 ï ɹn 

ï ʦʮʽʥʦʯʥʽ ʙʘʣʠ ʚʽʜʧʦʚʽʜʥʠʭ ʫʛʽʜʴ. 

ɹʘʣʴʥʝ ʦʮʽʥʶʚʘʥʥʷ ʧʨʦʚʦʜʷʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʚʦʭ ʰʢʘʣ. ɼʦ ʝʢʦʣʦʛʽʯʥʦ ʥʝ-

ʩʪʘʙʽʣʴʥʠʭ ʚʽʜʥʦʩʷʪʴ ʪʝʨʠʪʦʨʽʾ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ ʜʦ 0,33 ʫ. ʙ., ʜʦ ʩʣʘʙʦ ʩʪʘʙʽʣʴʥʠʭ 

ï 0,34 0,50 ʫ. ʙ., ʩʝʨʝʜʥʴʦ ʩʪʘʙʽʣʴʥʠʭ ï 0,51 0,66 ʫ. ʙ. ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʩʪʘʙʽʣʴʥʠʭ 

ï ʧʦʥʘʜ 0,67 ʫ. ʙ. ʈʽʚʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: ʚʠʩʦʢʠʡ ï 4,1 5,0 ʫ. ʙ., ʧʽʜʚʠʱʝʥʠʡ  3,1 4,0 ʫ. ʙ., ʩʝʨʝʜ-

ʥʽʡ  2,1 3,0 ʫ. ʙ. ʽ ʥʠʟʴʢʠʡ 1,0 2,0 ʫ. ʙ. 

ʈʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭʥʻ ʦʙʛʦʚʦʨʝʥʥʷ. ʄʦʩʪʠʩʴʢʠʡ ʨʘʡʦʥ ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʘ ʟʘ-

ʭʦʜʽ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʤʝʞʫʻ ʟ ʗʚʦʨʽʚʩʴʢʠʤ, ɻʦʨʦʜʦʮʴʢʠʤ, ʉʘʤʙʽʨʩʴʢʠʤ ʽ 

ʉʪʘʨʦʩʘʤʙʽʨʩʴʢʠʤ ʨʘʡʦʥʘʤʠ ʪʘ ʈʝʩʧʫʙʣʽʢʦʶ ʇʦʣʴʱʘ. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʘʜʤʽʥʽ-

ʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʨʝʬʦʨʤʠ ʚ ʋʢʨʘʾʥʽ ʜʦʩʣʽʜʞʫʚʘʥʘ ʪʝʨʠʪʦʨʽʷ ʫʚʽʡʜʝ ʜʦ 

ʩʢʣʘʜʫ ʗʚʦʨʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ. 

ɿʛʽʜʥʦ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʄʦʩʪʠʩʴʢʠʡ ʨʘʡʦʥ ʥʘʣʝʞʠʪʴ ʟʘ 

ʂʘʨʧʘʪʩʴʢʦʾ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʦʾ ʢʨʘʾʥʠ. ʁʦʛʦ ʚʽʜʥʦʩʷʪʴ ʜʦ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʦʾ 

ʦʙʣʘʩʪʽ ʉʷʥʩʴʢʦʛʦ ʇʝʨʝʜʢʘʨʧʘʪʪʷ. ʋ ʩʚʦʶ ʯʝʨʛʫ, ʚ ʤʝʞʘʭ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠ-

ʪʦʨʽʾ ʚʠʜʽʣʷʶʪʴ ʜʚʘ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʨʘʡʦʥʠ (ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʣʘʥʜʰʘʬʪʠ): ʧʽʚ-

ʥʽʯ ʚʽʜʥʦʩʷʪʴ ʜʦ ʗʚʦʨʽʚʩʴʢʦʛʦ ʇʦʣʽʩʩʷ, ʘ ʧʽʚʜʝʥʴ ï ʜʦ ʉʷʥʩʴʢʦ-ɼʥʽʩʪʝʨʩʴʢʦʛʦ 

ʆʧʽʣʣʷ [9]. ɿʛʽʜʥʦ ʟ ʫʜʦʩʢʦʥʘʣʝʥʦʶ ʩʭʝʤʦʶ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ 

ʋʢʨʘʾʥʠ [5], ʧʽʚʥʽʯʥʫ ʯʘʩʪʠʥʫ ʨʘʡʦʥʫ ʚʽʜʥʦʩʷʪʴ ʜʦ ʅʘʜʩʷʥʩʴʢʦʾ ʨʽʚʥʠʥʠ, ʷʢʘ ʥʘ-

ʣʝʞʠʪʴ ʜʦ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʾ ʚʠʩʦʯʠʥʥʦʾ ʦʙʣʘʩʪʽ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ, ʘ ʧʽʚʜʝʥ-

ʥʫ  ʜʦ ʉʷʥʩʴʢʦ-ɼʥʽʩʪʝʨʩʴʢʦʾ ʚʦʜʦʜʽʣʴʥʦ-ʛʦʨʙʠʩʪʦʾ ʚʠʩʦʯʠʥʠ ʮʽʻʾ ʞ ʦʙʣʘʩʪʽ. 

ɺ ʧʽʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ ʄʦʩʪʠʩʴʢʦʛʦ ʨʘʡʦʥʫ, ʷʢʠʡ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʅʘʜ-

ʩʷʥʩʴʢʦʾ ʨʽʚʥʠʥʠ, ʜʦʤʽʥʫʶʪʴ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʽ, ʧʽʜʟʦʣʠʩʪʦ-ʜʝʨʥʦʚʽ, ʣʫʯʥʽ, ʜʝ-

ʨʥʦʚʽ ʽ ʜʝʨʥʦʚʽ ʛʣʝʡʦʚʽ ˇʨʫʥʪʠ. ʎʷ ʨʽʚʥʠʥʘ ʥʘʣʝʞʠʪʴ ʜʦ ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʉʭʽʜ-
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ʥʦ-ɭʚʨʦʧʝʡʩʴʢʦʾ ʨʽʚʥʠʥʠ, ˇʨʫʥʪʦʚʦ-ʙʽʦʢʣʽʤʘʪʠʯʥʦʾ ʟʦʥʠ ʤʽʰʘʥʠʭ ʣʽʩʽʚ, ʄʘʣʦ-

ʧʦʣʽʩʴʢʦʛʦ ʢʨʘʶ [8]. ɺ ʧʽʚʜʝʥʥʽʡ ʯʘʩʪʠʥʽ ʨʘʡʦʥʫ, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʉʷʥ-

ʩʴʢʦ-ɼʥʽʩʪʝʨʩʴʢʦʾ ʚʠʩʦʯʠʥʠ, ʧʝʨʝʚʘʞʘʶʪʴ ʩʽʨʽ ʽ ʩʚʽʪʣʦ ʩʽʨʽ ʣʽʩʦʚʽ, ʪʝʤʥʦ-ʩʽʨʽ ʪʘ 

ʯʦʨʥʦʟʝʤʠ ʦʧʽʜʟʦʣʝʥʽ, ʣʫʯʥʽ ˇʨʫʥʪʠ ʪʘ ʪʦʨʬʦʚʦ-ʙʦʣʦʪʥʽ ˇʨʫʥʪʠ [2]. 

ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʨʘʡʦʥʫ ʩʪʘʥʦʚʠʪʴ 84 534 ʛʘ, ʽʟ ʥʠʭ (ʩʪʘʥʦʤ ʥʘ 2019 ʨʽʢ): 

ʩ̔ ʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ ï 61,2 ʪʠʩ. ʛʘ; ʨʽʣʣʽ ï 45,0 ʪʠʩ. ʛʘ; ʩʽʥʦʢʦʩʽʚ ï 4,5 

ʪʠʩ. ʛʘ; ʧʘʩʦʚʠʱ ï 10,6 ʪʠʩ. ʛʘ; ʙʘʛʘʪʦʨʽʯʥʠʭ ʥʘʩʘʜʞʝʥʴ ï 1,2 ʪʠʩ. ʛʘ; ʧʽʜ ʛʦʩʧʦ-

ʜʘʨʩʴʢʠʤʠ ʙʫʜʽʚʣʷʤʠ ʪʘ ʜʚʦʨʘʤʠ ï 724 ʪʠʩ. ʛʘ; ʟʘʙʫʜʦʚʘʥʽ ʟʝʤʣʽ ï 3 671,5 ʪʠʩ. 

ʛʘ; ʟʝʤʣʽ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ï 134,9 ʪʠʩ. ʛʘ; ʟʝʤʣʽ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʟʚôʷʟʢʫ ï 564,9 ʪʠʩ. 

ʛʘ; ʟʝʤʣʽ ʧʽʜ ʚʽʜʢʨʠʪʠʤʠ ʨʦʟʨʦʙʢʘʤʠ ï 119,5 ʪʠʩ.; ʚʽʜʢʨʠʪʽ ʨʦʟʨʦʙʢʠ ï 17,0 ʪʠʩ. 

ʛʘ; ʚʽʜʧʨʘʮʴʦʚʘʥʽ ʢʘʨôʻʨʠ ï 102,5 ʪʠʩ. ʛʘ [10]. 

ʏʘʩʪʢʘ ʟʝʤʝʣʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʧʦ ʨʘʡʦʥʫ ʟʘʛʘʣʦʤ ʩʪʘ-

ʥʦʚʠʪʴ 73,9%. ɿʛʽʜʥʦ ʨʠʩ. 1, ʛʝʦʛʨʘʬʽʯʥʝ ʧʦʰʠʨʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ 

ʫʛʽʜʴ ʧʦʢʘʟʫʻ, ʱʦ ʦʩʥʦʚʥʘ ʯʘʩʪʢʘ ʧʦʰʠʨʝʥʘ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ, ʘ ʪʘʢʦʞ ʧʨʦ-

ʩʪʷʛʘʻʪʴʩʷ ʽʟ ʧʽʚʜʝʥʥʦʛʦ ʩʭʦʜʫ (ʉʷʥʩʴʢʦ-ɼʥʽʩʪʝʨʩʴʢʘ ʚʠʩʦʯʠʥʘ) ʜʦ ʧʽʚʥʽʯʥʦʛʦ 

ʟʘʭʦʜʫ (ʅʘʜʩʷʥʩʴʢʘ ʨʽʚʥʠʥʘ). ʇʝʨʝʚʘʞʘʥʥʷ ʟʝʤʝʣʴ ʮʴʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʩʧʦʩʪʝʨʽ-

ʛʘʻʤʦ ʚ ʟʘʭʽʜʥʽʡ ʽ ʯʘʩʪʢʦʚʦ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʨʘʡʦʥʫ. ʄʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʥʘʡ-

ʙʽʣʴʰʘ ʾʭ ʯʘʩʪʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʉʪʦʷʥʮʽʚʩʴʢʦʾ (92,6%), ʍʣʠʧʣʽʚʩʴ-

ʢʦʾ (93,0%), ʄʠʰʣʷʪʠʮʴʢʦʾ (90,7%), ɿʘʚᾷʷʟʘʥʮʽʚʩʴʢʦʾ (89,6%), ɻʦʩʪʠʥʮʽʚʩʴʢʦʾ 

(89,5%) ʽ ʂʨʠʩʦʚʠʮʴʢʦʾ (92,3%) ʩʽʣʴʩʴʢʠʭ ʨʘʜ. 

 
ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʘ ʟʝʤʝʣʴʥʦʛʦ ʬʦʥʜʫ ʄʦʩʪʠʩʴʢʦʛʦ ʨʘʡʦʥʫ 

 

ʃʽʩʠ ʪʘ ʽʥʰʽ ʣʽʩʦʚʢʨʠʪʽ ʟʝʤʣʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʽʡ, ʘ ʪʘʢʦʞ ʚ ʧʽ-

ʚʥʽʯʥʽʡ ʯʘʩʪʠʥʽ ʨʘʡʦʥʫ. ʅʘʡʙʽʣʴʰʝ ʟʘʣʽʩʥʝʥʦʶ ʻ ʪʝʨʠʪʦʨʽʷ ʄʦʩʪʠʩʴʢʦʾ ɼʨʫʛʦʾ 

ʩʽʣʴʩʴʢʦʾ ʨʘʜʠ (65,8%). ɿʛʽʜʥʦ ʟ ʥʘʰʠʤʠ ʨʦʟʨʘʭʫʥʢʘʤʠ ʟʥʘʯʥʫ ʣʽʩʠʩʪʽʩʪʴ ʤʘʶʪʴ 
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ʪʝʨʠʪʦʨʽʾ ʍʽʜʥʦʚʠʮʴʢʦʾ (37,5%), ɻʫʩʘʢʽʚʩʴʢʦʾ (34,4%), ɿʦʣʦʪʢʦʚʠʮʴʢʦʾ (33,1%), 

ʂʨʫʢʝʥʠʮʴʢʦʾ (39,2%), ɹʝʨʝʛʽʚʩʴʢʦʾ (34,9%), ʉʦʢʦʣʷʥʩʴʢʦʾ (39,2%), ʩʽʣʴʩʴʢʠʭ 

ʨʘʜ ʪʘ ʤʽʩʴʢʦʾ ʨʘʜʠ ʉʫʜʦʚʦʾ ɺʠʰʥʽ (39,8%). ɿʘʛʘʣʦʤ ʣʽʩʠʩʪʽʩʪʴ ʚ ʄʦʩʪʠʩʴʢʦʤʫ 

ʨʘʡʦʥʽ ʩʪʘʥʦʚʠʪʴ 19,9%. 

ɿʘʙʫʜʦʚʘʥʽ ʪʝʨʠʪʦʨʽʾ ʨʦʟʪʘʰʦʚʘʥʽ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʪʘ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʨʘʡʦʥʫ. 

ʎʝ ʪʝʨʠʪʦʨʽʾ ʄʦʩʪʠʩʴʢʦʾ (11,9%) ʽ ʉʫʜʦʚʦʾ ɺʠʰʥʽ (11,5%), ʘ ʪʘʢʦʞ ʄʦʩʪʠʩʴʢʦʾ 

ɼʨʫʛʦʾ (21,9%) ʩʽʣʴʩʴʢʦʾ ʨʘʜʠ. ʉʝʨʝʜʥʷ ʟʘʙʫʜʦʚʘʥʽʩʪʴ ʫ ʨʘʡʦʥʽ ʩʪʘʥʦʚʠʪʴ 4,61%. 

ʅʘʡʙʽʣʴʰʠʤʠ ʚʦʜʥʠʤʠ ʘʨʪʝʨʽʷʤʠ ʨʘʡʦʥʫ ʻ ʨʽʯʢʠ ɺʠʰʥʷ ʽ ɹʫʭʪʘ. ɺʟʜʦʚʞ 

ʨʽʯʢʠ ɺʠʰʥʽ, ʷʢʘ ʧʨʦʪʽʢʘʻ ʽʟ ʩʭʦʜʫ ʥʘ ʧʽʚʥʽʯʥʠʡ-ʟʘʭʽʜ, ʘ ʪʘʢʦʞ ʾʾ ʧʨʠʪʦʢ ʩʧʦʩʪʝ-

ʨʽʛʘʻʤʦ ʥʘʡʙʽʣʴʰʝ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ ʨʝʩʫʨʩʽʚ. ɿʦʢʨʝʤʘ, ʥʘ ʪʝʨʠʪʦʨʽʾ ʊʚʽʨʞʘʥʩʴ-

ʢʦʾ, ʄʘʣʥʽʚʩʴʢʦʾ, ʄʘʣʥʽʚʩʴʢʦʚʦʣʷʥʩʴʢʦʾ, ʉʦʢʦʣʷʥʩʴʢʦʾ, ʏʝʨʥʽʚʩʴʢʦʾ ʩʽʣʴʩʴʢʠʭ 

ʨʘʜ, ʘ ʪʘʢʦʞ ʄʦʩʪʠʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ. ɿʘʙʝʟʧʝʯʝʥʽʩʪʴ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʤʠ ʨʝʩʫʨ-

ʩʘʤʠ ʩʢʣʘʜʘʻ ʚʩʴʦʛʦ 1,5%. 

ʏʘʩʪʢʘ ʽʥʰʠʭ ʟʝʤʝʣʴ ʻ ʥʝʟʥʘʯʥʦʶ (ʜʠʚ. ʨʠʩ. 1). ɿʦʢʨʝʤʘ, ʯʘʩʪʢʘ ʟʝʤʝʣʴ ʙʝʟ 

ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʫ ʨʘʡʦʥʽ ʩʪʘʥʦʚʠʪʴ 0,19%, ʘ ʧʣʦʱʘ ʩʢʣʘʜʘʻ 157,1 ʛʘ. ʅʘʡʙʽ-

ʣʴʰʽ ʧʣʦʱʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʤʝʞʘʭ ɿʦʣʦʪʢʦʚʠʮʴʢʦʾ (29,9 ʛʘ) ʽ ʂʨʫʢʝʥʠʮʴʢʦʾ (20 

ʛʘ) ʩʽʣʴʩʴʢʠʭ ʨʘʜ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʧʽʚʜʥʽ ʨʘʡʦʥʫ. 

ɿʝʤʣʽ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʣʷʪʴ 52,4 ʛʘ, ʘ ʥʘʡʙʽʣʴʰʽ 

ʧʣʦʱʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʍʽʜʥʦʚʠʮʴʢʦʾ (22,7 ʛʘ) ʽ ʂʨʫʢʫʥʝʮʴʢʦʾ (12,4 

ʛʘ), ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʧʽʚʜʥʽ ʨʘʡʦʥʫ. ɿʝʤʣʽ ʨʝʢʨʝʘʮʽʡʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘʢʦʞ 

ʟʘʡʤʘʶʪʴ ʥʝʟʥʘʯʥʽ ʧʣʦʱʽ, ʷʢʽ ʧʦ ʨʘʡʦʥʫ ʩʢʣʘʜʘʶʪʴ 14,5 ʛʘ. ʅʘʡʙʽʣʴʰʝ ʾʭ ʚ ʤʝ-

ʞʘʭ ʉʦʢʦʣʷʥʩʴʢʦʾ (7,6 ʛʘ) ʪʘ ɼʦʚʛʦʤʦʩʪʠʥʩʴʢʦʾ (4,0 ʛʘ) ʩʽʣʴʩʴʢʠʭ ʨʘʜ. 

ɸʥʘʣʽʟʫʶʯʠ ʜʘʥʽ, ʷʢʽ ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 2 ʽ 3, ʤʦʞʝʤʦ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʢʠ ʱʦʜʦ 

ʨʽʚʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ. ɽʢʦʣʦʛʽʯʥʦ ʥʝʩʪʘʙʽʣʴʥʠʤʠ ʧʣʦʱʘʤʠ ʻ 

ʟʝʤʣʽ ʂʨʠʩʦʚʠʮʴʢʦʾ (0,26 ʫʤʦʚʥʽ ʙʘʣʠ), ʊʱʝʥʝʮʴʢʦʾ (0,26), ʉʪʦʷʥʮʽʚʩʴʢʦʾ (0,27), 

ɻʦʜʠʥʽʚʩʴʢʦʾ (0,28), ɻʦʩʪʠʥʮʽʚʩʴʢʦʾ (0,28), ʃʠʧʥʠʢʽʚʩʴʢʦʾ (0,28), ʇʥʽʢʫʪʩʴʢʦʾ 

(0,29), ɿʘʚᾷʷʟʘʥʮʽʚʩʴʢʦʾ (0,29), ʍʣʠʧʣʽʚʩʴʢʦʾ (0,29), ʄʘʣʥʽʚʩʴʢʦʾ (0,33) ʩʽʣʴʩʴʢʠʭ 

ʨʘʜ ʪʘ ʪʝʨʠʪʦʨʽʷ ʤʽʩʴʢʦʾ ʨʘʜʠ ʄʦʩʪʠʩʴʢ (0,27). ɺʩʽ ʮʽ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʫʪʚʦʨʝʥʥʷ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ ʉʷʥʩʴʢʦ-ɼʥʽʩʪʝʨʩʴʢʦʾ ʚʠʩʦʯʠʥʠ, ʘ ʥʘʷʚʥʽʩʪʴ ʝʢʦʣʦʛʽʯʥʦ 

ʥʝʩʪʘʙʽʣʴʥʠʭ ʟʝʤʝʣʴ ʩʣʽʜ ʧʦʚôʷʟʫʚʘʪʠ ʽʟ ʥʝʟʥʘʯʥʦʶ ʣʽʩʠʩʪʽʩʪʶ ʽ ʨʦʟʦʨʘʥʽʩʪʶ ʪʝ-

ʨʠʪʦʨʽʡ. 

ʇʦʢʘʟʥʠʢʠ ʩʣʘʙʦ ʩʪʘʙʽʣʴʥʠʭ (0,34 0,50 ʙʘʣʘ) ʪʝʨʠʪʦʨʽʡ ʟʘʡʤʘʶʪʴ ʧʦʥʘʜ 

50% ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʫʪʚʦʨʝʥʴ ʨʘʡʦʥʫ, ʚʦʥʠ ʭʘʦʪʠʯʥʦ ʨʦʟʤʽʱʝʥʽ ʚ ʤʝʞʘʭ ʜʦʩ-

ʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ. ɼʦ ʥʠʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʪʝʨʠʪʦʨʽʾ ʄʠʰʣʷʪʠʮʴʢʦʾ (0,35), 

ʈʘʜʝʥʠʮʴʢʦʾ (0,36), ʐʝʛʠʥʽʚʩʴʢʦʾ (0,37), ɼʠʜʷʪʠʮʴʢʦʾ (0,38), ʏʝʨʥʽʚʩʴʢʦʾ (0,38), 

ʄʘʣʦʤʦʢʨʷʥʩʴʢʦʾ (0,39), ʇʦʧʦʚʠʮʴʢʦʾ (0,42), ɼʤʠʪʨʦʚʠʮʴʢʦʾ (0,42), ɹʘʣʠʮʴʢʦʾ 

(0,46), ɻʫʩʘʢʽʚʩʴʢʦʾ (0,50), ɿʦʣʦʪʢʦʚʠʮʴʢʦʾ (0,50) ʩʽʣʴʩʴʢʠʡ ʨʘʜ, ʷʢʽ ʨʦʟʪʘʰʦʚʘʥʽ 

ʚ ʤʝʞʘʭ ʉʷʥʩʴʢʦ-ɼʥʽʩʪʝʨʩʴʢʦʾ ʚʠʩʦʯʠʥʠ. ɸ ʪʘʢʦʞ ʪʝʨʠʪʦʨʽʾ ʊʚʽʨʞʘʥʩʴʢʦʾ (0,37), 

ʄʘʣʥʽʚʩʴʢʦʚʦʣʷʥʩʴʢʦʾ (0,41), ɸʨʣʘʤʽʚʩʴʢʦʚʦʣʷʥʩʴʢʦʾ (0,47), ɼʦʚʛʦʤʦʩʪʠʩʴʢʦʾ 
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(0,48), ʩʽʣʴʩʴʢʠʭ ʨʘʜ ʪʘ ʉʫʜʦʚʦʚʠʰʥʷʥʩʴʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ (0,50), ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ 

ʚ ʤʝʞʘʭ ʅʘʜʩʷʥʩʴʢʦʾ ʨʽʚʥʠʥʠ. 

 
ʈʠʩ. 2. ɽʢʦʣʦʛʽʯʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʟʝʤʝʣʴ ʄʦʩʪʠʩʴʢʦʛʦ ʨʘʡʦʥʫ 

 

ʉʝʨʝʜʥʴʦ ʩʪʘʙʽʣʴʥʽ ʪʝʨʠʪʦʨʽʾ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʧʽʚʥʦʯʽ ʨʘʡʦʥʫ ʚ ʤʝʞʘʭ ʅʘʜ-

ʩʷʥʩʴʢʦʾ ʨʽʚʥʠʥʠ. ɿʦʢʨʝʤʘ, ʮʝ ʪʝʨʠʪʦʨʽʾ ɹʝʨʝʛʽʚʩʴʢʦʾ (0,52) ʽ ʉʦʢʦʣʷʥʩʴʢʦʾ (0,61) 

ʩʽʣʴʩʴʢʠʭ ʨʘʜ. ʗʢ ʚʠʥʷʪʦʢ ʩʧʨʠʡʤʘʻʤʦ ʧʣʦʱʽ, ʷʢʽ ʨʦʟʤʽʱʝʥʽ ʚ ʤʝʞʘʭ ʉʷʥʩʴʢʦ-

ɼʥʽʩʪʝʨʩʴʢʦʾ ʚʠʩʦʯʠʥʠ, ʟʦʢʨʝʤʘ ʪʝʨʠʪʦʨʽʾ ʂʨʫʢʝʥʠʮʴʢʦʾ (0,56) ʽ ʍʽʜʥʦʚʠʮʴʢʦʾ 

(0,53) ʩʽʣʴʩʴʢʠʭ ʨʘʜ. 

ɽʢʦʣʦʛʽʯʥʦ ʩʪʘʙʽʣʴʥʽ ʪʝʨʠʪʦʨʽʾ ʪʘʢʦʞ ʪʷʞʽʶʪʴ ʜʦ ʉʷʥʩʴʢʦ-ɼʥʽʩʪʝʨʩʴʢʦʾ ʚʠ-

ʩʦʯʠʥʠ, ʘ ʩʘʤʝ ʜʦ ʩʽʣʴʩʴʢʠʭ ʨʘʜ ʄʦʩʪʠʩʴʢ ɼʨʫʛʠʭ (0,68) ʽ ʇʽʜʣʽʩʢʽʚ (0,64). 

ɿʘʛʘʣʦʤ, ʝʢʦʣʦʛʽʯʥʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʟʝʤʝʣʴʥʠʭ ʫʛʽʜʴ ʄʦʩʪʠʩʴʢʦʛʦ ʨʘʡʦʥʫ ʦʮʽ-

ʥʝʥʘ ʷʢ ʩʣʘʙʦ ʩʪʘʙʽʣʴʥʘ (0,41). 

ʈʽʚʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʟʝʤʝʣʴʥʽ ʨʝʩʫʨʩʠ ʄʦʩʪʠʩʴʢʦʛʦ ʨʘ-

ʡʦʥʫ ʤʦʞʥʘ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʷʢ ʧʽʜʚʠʱʝʥʠʡ (3,97 ʫʤʦʚʥʽ ʙʘʣʘ). ɿʘʛʘʣʦʤ, ʚ 

ʤʝʞʘʭ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʚʠʜʽʣʷʶʪʴ ʣʠʰʝ ʩʝʨʝʜʥʽʡ ʽ ʧʽʜʚʠʱʝʥʠʡ ʨʽʚʝʥʴ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʨʠʩ. 3). 

ʅʝʟʥʘʯʥʽ ʪʝʨʠʪʦʨʽʾ ʟʘʡʤʘʶʪʴ ʟʝʤʣʽ ʽʟ ʩʝʨʝʜʥʽʤ ʨʽʚʥʝʤ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘ-

ʚʘʥʪʘʞʝʥʥʷ, ʷʢʽ ʤʠ ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʚ ʤʝʞʘʭ ʂʨʫʢʝʥʠʮʴʢʦʾ (2,97), ʉʦʢʦʣʷʥʩʴʢʦʾ 

(2,96), ɹʝʨʝʛʽʚʩʴʢʦʾ (2,92), ʍʽʜʥʦʚʠʮʴʢʦʾ (2,91), ʄʦʩʪʠʩʴʢʦʾ ɼʨʫʛʦʾ (2,86), ʇʽʜʣʽ-

ʩʢʽʚʩʴʢʦʾ (2,81) ʩʽʣʴʩʴʢʠʭ ʨʘʜ ʽ ʄʦʩʪʠʩʴʢʦʾ ʩʝʣʠʱʥʦʾ ʨʘʜʠ (2,80). ʇʽʜʚʠʱʝʥʠʡ 

(ʧʦʥʘʜ 3,1 ʙʘʣʘ) ʨʽʚʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʘʶʪʴ ʚʩʽ ʽʥʰʽ ʪʝʨʠʪʦʨʽʾ 

ʄʦʩʪʠʩʴʢʦʛʦ ʨʘʡʦʥʫ. ʎʝ ʧʦʚôʷʟʘʥʦ ʟ ʪʠʤ, ʱʦ ʮʽ ʪʝʨʠʪʦʨʽʾ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫ-

ʶʪʴ ʫ ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʘ ʥʘʡʙʽʣʴʰʝ ʚ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʤʫ 

ʢʦʤʧʣʝʢʩʽ. 
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ʈʠʩ. 3. ʈʽʚʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʟʝʤʝʣʴʥʽ ʨʝʩʫʨʩʠ  

ʄʦʩʪʠʩʴʢʦʛʦ ʨʘʡʦʥʫ 

 

ɺʠʩʥʦʚʢʠ. ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʚʽʜʟʥʘʯʘʻʤʦ ʚ ʤʝʞʘʭ ʄʦʩʪʠʩʴʢʦʛʦ ʨʘʡʦʥʫ ʟʤʝ-

ʥʰʝʥʥʷ ʧʣʦʱ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʟʝʤʝʣʴ, ʩʧʦʩʪʝʨʽʛʘʻʤʦ ʩʪʘʙʽʣʽʟʘʮʽʶ ʧʣʦʱ 

ʟʝʤʝʣʴ ʣʽʩʦʚʦʛʦ ʬʦʥʜʫ, ʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱ ʟʘʙʫʜʦʚʘʥʠʭ ʟʝʤʝʣʴ ʽ ʟʝʤʝʣʴ 

ʚʦʜʥʦʛʦ ʬʦʥʜʫ. 

ʉʫʯʘʩʥʠʡ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʟʝʤʝʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʾʭʥʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʚʽ-

ʜʯʫʻ ʧʨʦ ʽʩʥʫʚʘʥʥʷ ʰʠʨʦʢʦʛʦ ʩʧʝʢʪʨʫ ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ. ɻʦʣʦʚʥʠʤʠ ʟ ʥʠʭ ʻ 

ʥʘʜʤʽʨʥʘ ʨʦʟʦʨʘʥʽʩʪʴ (ʦʩʦʙʣʠʚʦ ʧʽʚʜʝʥʥʦʾ ʽ ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʨʘʡʦʥʫ), ʥʝʜʦʩʪʘʪ-

ʥʷ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ˇʨʫʥʪʽʚ ʧʦʞʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʟʥʘʯʥʘ ʯʘʩʪʢʘ ʧʽʜʢʠʩʣʝʥʠʭ 

ˇʨʫʥʪʽʚ, ʥʠʟʴʢʠʡ ʚʤʽʩʪ ʛʫʤʫʩʫ ʽ ʥʘʷʚʥʽʩʪʴ ʟʥʘʯʥʠʭ ʧʣʦʱ ʧʦʨʫʰʝʥʠʭ ʟʝʤʝʣʴ. 

ɿʘ ʧʦʢʘʟʥʠʢʘʤʠ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ ʄʦʩʪʠʩʴʢʦʛʦ ʨʘʡʦʥʫ 

ʧʝʨʝʚʘʞʘʶʪʴ ʝʢʦʣʦʛʽʯʥʦ ʥʝʩʪʘʙʽʣʴʥʽ ʪʘ ʩʝʨʝʜʥʴʦ ʩʪʘʙʽʣʴʥʽ ʫʪʚʦʨʝʥʥʷ. ʆʩʥʦʚʥʘ 

ʾʭ ʯʘʩʪʢʘ ʧʨʠʧʘʜʘʻ ʥʘ ʨʘʡʦʥ ʉʷʥʩʴʢʦ-ɼʥʽʩʪʝʨʩʴʢʦʾ ʚʠʩʦʯʠʥʠ, ʟʥʘʯʥʦ ʤʝʥʰʝ ï 

ʅʘʜʩʷʥʩʴʢʦʾ ʨʽʚʥʠʥʠ. ɺʦʜʥʦʯʘʩ ʝʢʦʣʦʛʽʯʥʦ ʩʪʘʙʽʣʴʥʽ ʪʝʨʠʪʦʨʽʾ ʪʘʢʦʞ ʪʷʞʽʶʪʴ 

ʜʦ ʉʷʥʩʴʢʦ-ɼʥʽʩʪʝʨʩʴʢʦʾ ʚʠʩʦʯʠʥʠ. 

ʈʽʚʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʟʝʤʝʣʴʥʽ ʨʝʩʫʨʩʠ ʨʘʡʦʥʫ ʤʦʞʥʘ 

ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʷʢ ʧʽʜʚʠʱʝʥʠʡ (3,97 ʙʘʣʘ), ʘ ʟʛʽʜʥʦ ʥʘʰʠʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʩʝʨʝʜ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʫʪʚʦʨʝʥʴ ʨʘʡʦʥʫ ʚʠʜʽʣʷʶʪʴʩʷ ʣʠʰʝ ʩʝʨʝʜʥʽʡ ʪʘ ʧʽʜʚʠʱʝʥʠʡ 

ʨʽʚʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʛʝʦʝʢʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʘʨʪʦ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʧʦʢʨʘ-

ʱʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ ʪʘ ʟʤʝʥʰʝʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʟʝʤʝʣʴ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʫʪʚʦʨʝʥʴ ʟ ʥʘʡʛʽʨʰʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ɿʘʛʘʣʴʥʠʡ ʩʠʩ-

ʪʝʤʥʠʡ ʘʥʘʣʽʟ, ʷʢʠʡ ʧʦʚʠʥʝʥ ʚʨʘʭʦʚʫʚʘʪʠ ʽʥʪʝʛʨʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ ʚʩʽʭ ʯʠʥʥʠʢʽʚ 
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ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʟʝʤʣʽ ʪʘ ʾʭʥʻ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʜʘʩʪʴ ʟʤʦʛʫ ʩʧʨʦʛʥʦʟʫʚʘʪʠ 

ʝʢʦʣʦʛʦʙʝʟʧʝʯʥʝ ʟʝʤʣʝʢʦʨʠʩʪʫʚʘʥʥʷ ʚ ʤʝʞʘʭ ʄʦʩʪʠʩʴʢʦʛʦ ʨʘʡʦʥʫ. 
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Summary 

Voitkiv  P. S., Ivanov Ye. ɸ., Saposhynsᾷkyy Ya. ʊ. Ecological Assessment of 

the State of Land Resources of Mostyska District of Lviv Region. 

The structure of the land fund of Mostyska district of Lviv region by categories of its use and 

purpose is analyzed. The ecological condition of the land resources of the district has been as-

sessed, the ecological stability of the territories and the level of anthropogenic load on the lands for 

administrative formations have been analyzed. 

According to the method proposed by N. Ridey, D. Shofolov determined the analyzed coeffi-

cients of ecological stability of the territory and the level of anthropogenic pressure for each ad-

ministrative formation of the study area. According to the indicators of ecological stability in the 

studied area, ecologically unstable and moderately stable formations predominate. Most of them 

are in the area of the Sian-Dniester Upland, much less ī the Nadsian Plain. At the same time, eco-

logically stable territories also tend to the Sian-Dniester Upland. The distribution of anthropogenic 

load on the territory of the district showed that most lands are subject to an increased level of influ-

ence, and the average level is found locally in the central, southern, northern and southwestern 

parts of the district. 

The distribution of the values of the anthropogenic load coefficient on the territory of the dis-

trict showed that the vast majority has a high level of influence, and the average level is present in 

the central, southern, northern and southwestern parts of the district. In general, the ecological 

http://www.mostyskarada.gov.ua/upload/content/gallery/upload/2020.pdf
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stability of the territory of Mostyska district is defined as weakly stable (0.41 points), and the level 

of anthropogenic load is increased (3.97 points). The research results should be used to improve 

environmental stability and reduce the anthropogenic load of the lands of administrative entities 

with the worst performance. 

Key words: land resources, ecological assessment, ecological stability, anthropogenic load. 
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ɼʘʥʠʣʴʯʝʥʢʦ ʆ. ʉ., ʂʘʨʥʘʫʰʝʥʢʦ ɼ. ʇ. 
1 

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʋʄʆɺ ʌʆʈʄʋɺɸʅʅʗ ʉʊʆʂʋ 

ʈɯʏʂʀ ʉʋʃʀ ʋ ʄɽɾɸʍ ʉʋʄʉʔʂʆɰ ʆɹʃɸʉʊɯ 

 

ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʜʦʩʣʽʜʞʝʥʥʶ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʩʪʦʢʫ ʨʽʯʢʠ ʉʫʣʠ ʫ ʤʝʞʘʭ ʉʫʤʩʴ-

ʢʦʾ ʦʙʣʘʩʪʽ. ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʧʨʠʨʦʜʥʽ ʯʠʥʥʠʢʠ ʬʦʨʤʫʚʘʥʥʷ ʩʪʦʢʫ: ʭʘʨʘʢʪʝʨ ʧʽʜʩʪʠʣʴ-

ʥʦʾ ʧʦʚʝʨʭʥʽ (ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʙʘʩʝʡʥʫ ʨʽʯʢʠ, ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʫʤʦʚʠ, ʚʣʘʩʪʠ-

ʚʦʩʪʽ ˇʨʫʥʪʽʚ, ʨʦʩʣʠʥʥʠʡ ʧʦʢʨʠʚ, ʥʘʷʚʥʽʩʪʴ ʦʟʝʨ ʪʘ ʙʦʣʽʪ), ʢʣʽʤʘʪʠʯʥʽ (ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝ-

ʞʠʤ, ʢʽʣʴʢʽʩʪʴ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ, ʚʠʧʘʨʦʚʫʚʘʥʥʷ), ʘ ʪʘʢʦʞ ʘʥʪʨʦʧʦʛʝʥʥʽ ʯʠʥʥʠʢʠ (ʧʝʨʝ-

ʪʚʦʨʝʥʥʷ ʧʦʚʝʨʭʥʽ ʙʘʩʝʡʥʫ ʨʽʯʢʠ: ʨʦʟʦʨʶʚʘʥʥʷ ʟʝʤʝʣʴ, ʚʠʨʫʙʢʘ ʣʽʩʽʚ, ʤʝʣʽʦʨʘʮʽʷ, ʟʘʙʨʫʜʥʝʥʥʷ 

ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʪʘ ʧʨʷʤʠʡ ʚʧʣʠʚ ʥʘ ʨʽʯʢʫ: ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ, ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ, ʟʘʨʝʛʫ-

ʣʴʦʚʘʥʽʩʪʴ ʩʪʦʢʫ). ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠʨʦʜʥʽ ʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʩʪʦʢʫ ʨʽʯʢʠ ʉʫʣʠ ʫ ʮʽʣʦʤʫ 

ʩʧʨʠʷʪʣʠʚʽ (ʟʚʦʣʦʞʝʥʥʷ ʜʦʩʪʘʪʥʻ, ʥʘʷʚʥʽ ʚʦʜʦʥʦʩʥʽ ʛʦʨʠʟʦʥʪʠ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʱʦ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʟʥʘʯʥʫ ʯʘʩʪʢʫ ʧʽʜʟʝʤʥʦʛʦ ʞʠʚʣʝʥʥʷ ʨʽʯʢʠ), ʘʣʝ ʛʦʩʧʦʜʘʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʣʶʜʠʥʠ: ʚʠʩʦʢʽ 

ʧʦʢʘʟʥʠʢʠ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʦʩʚʦʻʥʥʷ ʟʝʤʝʣʴ (ʨʦʟʦʨʘʥʽʩʪʴ ʙʘʩʝʡʥʫ, ʟʥʠʱʝʥʥʷ ʣʽʩʽʚ, ʝʨʦʜʦʚʘ-

ʥʽʩʪʴ ˇʨʫʥʪʽʚ, ʩʝʣʽʪʝʙʥʽʩʪʴ), ʟʥʘʯʥʘ ʟʘʨʝʛʫʣʴʦʚʘʥʽʩʪʴ ʙʘʩʝʡʥʫ ʉʫʣʠ, ʧʦʪʫʞʥʽ ʤʝʣʽʦʨʘʪʠʚʥʽ 

ʟʘʭʦʜʠ, ʥʘʩʣʽʜʢʠ ʥʘʬʪʦ ʪʘ ʛʘʟʦʚʠʜʦʙʫʚʘʥʥʷ ï ʚʩʝ ʮʝ ʯʠʥʥʠʢʠ, ʷʢʽ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʬʦʨʤʫʚʘʥʥʷ ʩʪʦʢʫ ʨʽʯʢʠ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʽʯʢʘ ʉʫʣʘ, ʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʩʪʦʢʫ, ʉʫʤʩʴʢʘ ʦʙʣʘʩʪʴ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʉʫʯʘʩʥʠʡ ʩʪʘʥ ʨʽʯʦʢ, ʾʭ ʟʘʙʨʫʜʥʝʥʥʷ, ʦʙʤʽʣʽʥʥʷ, 

ʟʘʨʦʩʪʘʥʥʷ, ʧʝʨʝʪʚʦʨʝʥʥʷ ʥʘ ʚʦʜʦʡʤʠ ʙʦʣʦʪʥʦʛʦ ʪʠʧʫ ʚʠʢʣʠʢʘʻ ʟʘʥʝʧʦʢʦʻʥʥʷ. 

ʆʟʥʘʯʝʥʽ ʧʨʦʙʣʝʤʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʦʜʥʽʻʾ ʽʟ ʩʝʨʝʜʥʽʭ ʨʽʯʦʢ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʨʽ-

ʯʢʠ ʉʫʣʠ. ɸʣʝ ʧʝʨʰ ʥʽʞ ʾʭ ʘʥʘʣʽʟʫʚʘʪʠ ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʫʤʦʚʠ ʬʦʨʤʫʚʘʥ-

ʥʷ ʩʪʦʢʫ ʨʽʯʢʠ ï ʩʢʣʘʜʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ ʚʧʣʠʚʦʤ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʯʠʥʥʠʢʽʚ. ʎʝ, ʥʘʩʘʤʧʝʨʝʜ, ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʯʠʥʥʠʢʠ: ʭʘʨʘʢʪʝʨ 

ʧʽʜʩʪʠʣʴʥʦʾ ʧʦʚʝʨʭʥʽ (ʛʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ, ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʫʤʦʚʠ, 

ʚʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʽʚ, ʨʦʩʣʠʥʥʠʡ ʧʦʢʨʠʚ, ʥʘʷʚʥʽʩʪʴ ʦʟʝʨ ʪʘ ʙʦʣʽʪ), ʢʣʽʤʘʪʠʯʥʽ 

(ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʨʝʞʠʤ, ʢʽʣʴʢʽʩʪʴ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ, ʚʠʧʘʨʦʚʫʚʘʥʥʷ). ʆʢʨʽʤ 
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ʧʨʠʨʦʜʥʠʭ ʯʠʥʥʠʢʽʚ, ʦʩʦʙʣʠʚʝ ʤʽʩʮʝ ʧʦʩʽʜʘʻ ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʚʧʣʠʚ, ʷʢʠʡ ʩʧʨʠ-

ʯʠʥ̫̒  ʟʤʽʥʫ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚ. ɼʽʷʣʴʥʽʩʪʴ ʣʶʜʠʥʠ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʧʨʷʤʦʤʫ ʚʧʣʠ-

ʚʫ ʥʘ ʨʽʯʢʫ ʯʝʨʝʟ ʚʦʜʦʩʧʦʞʠʚʘʥʥʷ, ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ ʪʘ ʟʘʨʝʛʫʣʴʦʚʘʥʽʩʪʴ ʩʪʦʢʫ, ʘ 

ʪʘʢʦʞ ʧʝʨʝʪʚʦʨʝʥʥʽ ʧʦʚʝʨʭʥʽ ʙʘʩʝʡʥʫ ʨʽʯʢʠ: ʚʠʨʫʙʢʦʶ ʣʽʩʽʚ, ʨʦʟʦʨʶʚʘʥʥʷʤ ʟʝ-

ʤʝʣʴ, ʤʝʣʽʦʨʘʮʽʻʶ, ʟʘʙʨʫʜʥʝʥʥʷʤ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʪʦʱʦ.  

ʌʦʨʤʫʣʶʚʘʥʥʷ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʘ ʨʦʙʦʪʠ ï ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʫʤʦʚ 

ʬʦʨʤʫʚʘʥʥʷ ʩʪʦʢʫ (ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʪʘ ʘʥʪʨʦʧʦʛʝʥʥʽ) ʨʽʯʢʠ ʉʫʣʠ ʫ ʤʝʞʘʭ 

ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʨʽʯʢʘ ʉʫʣʘ ʫ ʤʝʞʘʭ ʨʝʛʽʦʥʫ, ʘ ʧʨʝʜʤʝʪ 

ʜʦʩʣʽʜʞʝʥʥʷ ï ʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʩʪʦʢʫ ʨʽʯʢʠ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʈʽʯʢʘ ʉʫʣʘ, ʧʦʯʠʥʘʻʪʴʩʷ ʥʘ ʧʽʚʜʝʥʥʦ-

ʟʘʭʽʜʥʠʭ ʩʭʠʣʘʭ ʉʝʨʝʜʥʴʦʨʫʩʴʢʦʾ ʚʠʩʦʯʠʥʠ ʧʦʙʣʠʟʫ ʩʝʣʘ ʉʫʣʠ ʉʫʤʩʴʢʦʛʦ ʨʘ-

ʡʦʥʫ, ʧʨʦʪʽʢʘʻ ʇʨʠʜʥʽʧʨʦʚʩʴʢʦʶ ʥʠʟʦʚʠʥʦʶ ʪʘ ʻ ʧʨʠʪʦʢʦʶ ɼʥʽʧʨʘ ʧʝʨʰʦʛʦ ʧʦ-

ʨʷʜʢʫ. ʊʝʯʝ ʩʧʝʨʰʫ ʥʘ ʟʘʭʽʜ, ʟʛʦʜʦʤ ʧʦʩʪʫʧʦʚʦ ʧʦʚʝʨʪʘʻ ʥʘ ʧʽʚʜʝʥʥʠʡ ʟʘʭʽʜ ʽ 

ʧʽʚʜʝʥʴ ʪʘ ʚʧʘʜʘʻ ʫ ɼʥʽʧʨʦ (ʂʨʝʤʝʥʯʫʮʴʢʝ ʚʦʜʦʩʭʦʚʠʱʝ) ʥʘ ʟʘʭʽʜ ʚʽʜ ʩʝʣʘ 

ɼʝʤôʷʥʽʚʢʠ. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʙʘʩʝʡʥʫ ʉʫʣʠ ï 19600 ʢʤ
2
, ʫ ʤʝʞʘʭ ʉʫʤʩʴʢʦʾ ʦʙʣʘ-

ʩʪʽ 4440 ʢʤ
2
, ʜʦʚʞʠʥʘ ʨʽʯʢʠ 363 ʢʤ, ʫ ʤʝʞʘʭ ʨʝʛʽʦʥʫ ï 152 ʢʤ [3]. 

ʇʨʠʨʦʜʥʽ ʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʩʪʦʢʫ. 

ɻʝʦʣʦʛʦ-ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʙʘʩʝʡʥʫ. ʊʝʨʠʪʦʨʽʷ ʙʘʩʝʡʥʫ ʨʽʯʢʠ ʉʫʣʠ 

ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʇʨʠʜʥʽʧʨʦʚʩʴʢʦʾ ʥʠʟʦʚʠʥʠ, ʱʦ ʣʠʰʝ ʫ ʚʝʨʭʽʚôʾ, ʫ ʪʝʢʪʦʥʽ-

ʯʥʦʤʫ ʧʣʘʥʽ, ʚʽʜʧʦʚʽʜʘʻ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʤʫ ʩʭʠʣʫ ɺʦʨʦʥʝʟʴʢʦʛʦ ʢʨʠʩʪʘʣʽʯʥʦʛʦ 

ʤʘʩʠʚʫ, ʱʦ ʧʦʩʪʫʧʦʚʦ ʧʝʨʝʭʦʜʠʪʴ ʫ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʫ ʟʘʧʘʜʠʥʫ. ɻʣʠʙʠʥʘ 

ʟʘʣʷʛʘʥʥʷ ʢʨʠʩʪʘʣʽʯʥʦʛʦ ʬʫʥʜʘʤʝʥʪʫ ʚ ʤʝʞʘʭ ʙʘʩʝʡʥʫ ʥʘ ʧʽʚʥʦʯʽ ʩʢʣʘʜʘʻ 1300 

ʤ, ʘ ʥʘ ʧʽʚʜʥʽ ï 7000 ʤ. ʂʦʨʽʥʥʽ ʧʦʨʦʜʠ ʙʘʩʝʡʥʫ, ʷʢʽ ʚʠʭʦʜʷʪʴ ʥʘ ʜʝʥʥʫ ʧʦʚʝʨʭ-

ʥʶ, ʜʝʚʦʥʩʴʢʦʛʦ ʚʽʢʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʘʤʠ ʧʦʨʦʜʘʤʠ ʟ ʧʨʦʰʘʨʢʘʤʠ 

ʚʘʧʥʷʢʽʚ, ʛʽʧʩʽʚ, ʜʦʣʦʤʽʪʽʚ, ʩʦʣʝʡ ʪʘ ʜʽʘʙʘʟʽʚ [2]. ʊʘʢʦʞ ʫ ʙʘʩʝʡʥʽ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʦʣʽʛʦʮʝʥʦʚʽ ʚʽʜʢʣʘʜʠ ʧʽʩʢʽʚ ʟ ʨʽʜʢʠʤʠ ʧʨʦʰʘʨʢʘʤʠ ʛʣʠʥʠ, ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ ʪʘ ʧʣʽ-

ʦʮʝʥʦʚʽ ʚʽʜʢʣʘʜʠ ʧʽʩʢʽʚ ʪʘ ʩʪʨʦʢʘʪʠʭ ʛʣʠʥ. ʂʦʨʽʥʥʽ ʧʦʨʦʜʠ ʧʝʨʝʢʨʠʪʽ ʯʝʪʚʝʨ-

ʪʠʥʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʣʝʩʽʚ ʪʘ ʣʝʩʦʚʠʜʥʠʭ ʩʫʛʣʠʥʢʽʚ, ʘ ʫ ʜʦʣʠʥʽ ʨʽʯʢʠ ʘʣʶʚʽʘʣʴ-

ʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ ʥʘʜʟʘʧʣʘʚʥʠʭ ʪʝʨʘʩ ʪʘ ʟʘʧʣʘʚʠ. 

ɹʘʩʝʡʥ ʉʫʣʠ ʨʦʟʤʽʱʝʥʠʡ ʚ ʤʝʞʘʭ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʇʦʣʪʘʚʩʴʢʦʾ 

ʪʝʨʘʩʦʚʦʾ ʨʽʚʥʠʥʠ, ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʧʽʜʚʠʱʝʥʫ ʨʦʟʯʣʝʥʦʚʘʥʫ ʣʝʩʦʚʫ ʨʽʚ-

ʥʠʥʫ ʟ ʪʠʧʦʚʠʤ ʜʦʣʠʥʥʦ-ʙʘʣʢʦʚʠʤ ʪʘ ʷʨʢʦʚʦ-ʙʘʣʢʦʚʠʤ ʨʝʣʴʻʬʦʤ, ʟ ʧʦʣʦʛʦʚʦ-

ʭʚʠʣʷʩʪʠʤ ʭʘʨʘʢʪʝʨʦʤ ʧʦʚʝʨʭʥʽ. ʆʩʦʙʣʠʚʦ ʩʠʣʴʥʦ ʨʦʟʚʠʥʫʪʘ ʷʨʢʦʚʦ-ʙʘʣʢʦʚʘ 

ʤʝʨʝʞʘ ʥʘ ʧʨʘʚʦʤʫ ʢʦʨʽʥʥʦʤʫ ʙʝʨʝʟʽ ʨʽʯʢʠ ʉʫʣʠ, ʫʩʢʣʘʜʥʝʥʘ ʛʨʘʚʽʪʘʮʽʡʥʠʤʠ 

ʬʦʨʤʘʤʠ ʨʝʣʴʻʬʫ [5]. ʄʘʢʩʠʤʘʣʴʥʘ ʚʠʩʦʪʘ ʚ ʤʝʞʘʭ ʙʘʩʝʡʥʫ 155 ʤ (ʧʦʙʣʠʟʫ ʚʠ-

ʪʦʢʫ ʨʽʯʢʠ), ʤʽʥʽʤʘʣʴʥʘ ï 110 ʤ. 

ɿʛʽʜʥʦ ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ [4] ʙʘʩʝʡʥ ʉʫʣʠ ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ 

ʤʝʞʘʭ ʨʘʡʦʥʫ ʈʦʤʝʥʩʴʢʦ-ʄʠʨʛʦʨʦʜʩʴʢʦʾ ʘʣʶʚʽʘʣʴʥʦʾ (ʜʘʚʥʴʦʪʝʨʘʩʥʦʾ), ʫʚʘʣʠʩ-

ʪʦʾ, ʩʝʨʝʜʥʴʦʨʦʟʯʣʝʥʦʚʘʥʦʾ ʨʽʚʥʠʥʠ, ʱʦ ʚʭʦʜʠʪʴ ʜʦ ʧʽʜʦʙʣʘʩʪʽ ʇʦʣʪʘʚʩʴʢʦʾ ʧʣʘ-
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ʩʪʦʚʦ-ʘʢʫʤʫʣʷʪʠʚʥʦʾ ʥʠʟʦʚʠʥʥʦʾ ʨʽʚʥʠʥʠ ʥʘ ʧʘʣʝʦʛʝʥʦʚʠʭ ʽ ʥʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘ-

ʜʘʭ, ʷʢʘ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʜʦ ʇʨʠʜʥʽʧʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʧʣʘʩʪʦʚʦ-ʘʢʫʤʫʣʷʪʠʚʥʠʭ ʥʠ-

ʟʦʚʠʥʥʠʭ ʨʽʚʥʠʥ ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʧʦʣʽʛʝʥʥʦʾ ʨʽʚʥʠʥʠ.  

ɻʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʫʤʦʚʠ. ɺʦʜʦʚʤʽʩʥʽ ʧʦʨʦʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʽʩʢʘʤʠ ʟ ʧʨʦʰʘʨ-

ʢʘʤʠ ʧʽʩʢʦʚʠʢʽʚ ʪʘ ʛʣʠʥ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʯʠʩʣʝʥʥʠʭ ʚʦʜʦʥʦʩʥʠʭ 

ʧʽʜʛʦʨʠʟʦʥʪʽʚ ʽ ʨʽʟʥʦʨʽʚʥʝʚʦʩʪʽ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʚʽʜ 2-3 ʤ ʜʦ 10 ʤ ʪʘ ʙʽʣʴʰʝ. ʇʝʨ-

ʰʽ ʚʽʜ ʧʦʚʝʨʭʥʽ ʚʦʜʦʥʦʩʥʽ ʛʦʨʠʟʦʥʪʠ ʟʘʣʷʛʘʶʪʴ ʚ ʦʣʽʛʦʮʝʥʦʚʠʭ ʪʘ ʤʽʦʮʝʥʦʚʠʭ 

(ʢʦʨʽʥʥʠʭ) ʚʽʜʢʣʘʜʘʭ, ʘ ʪʘʢʦʞ ʫ ʯʝʪʚʝʨʪʠʥʥʠʭ ʣʝʩʦʚʠʭ ʪʦʚʱʘʭ [10]. 

ʂʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ. ɹʘʩʝʡʥ ʨʽʯʢʠ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʧʦʤʽʨʥʦʤʫ ʢʣʽʤʘʪʠʯʥʦʤʫ 

ʧʦʷʩʽ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʤʽʨʥʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʤ ʪʠʧʦʤ ʢʣʽʤʘʪʫ ʟ ʯʽʪʢʦ ʚʠʨʘ-

ʞʝʥʠʤʠ ʧʦʨʘʤʠ ʨʦʢʫ. ʉʝʨʝʜʥʴʦʩʽʯʥʝʚʘ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʟʘ ʜʘʥʠʤʠ ʋʢʨʘʾʥ-

ʩʴʢʦʛʦ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʦʛʦ ʮʝʥʪʨʫ ʟʘ ʧʝʨʽʦʜ ʟ 1899 ʨʦʢʫ [11] ʩʢʣʘʜʘʻ -7Áʉ, 

ʘʙʩʦʣʶʪʥʠʡ ʤʽʥʽʤʫʤ -36Áʉ, ʩʝʨʝʜʥʴʦʣʠʧʥʝʚʘ +19,5Á, ʟ ʘʙʩʦʣʶʪʥʠʤ ʤʘʢʩʠʤʫ-

ʤʦʤ +39Áʉ, ʨʽʯʥʘ ʢʽʣʴʢʽʩʪʴ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʩʢʣʘʜʘʻ 628 ʤʤ ʟ ʤʘʢʩʠʤʫʤʦʤ ʫ 

ʣʠʧʥʽ, ʩʝʨʝʜʥʻ ʙʘʛʘʪʦʨʽʯʥʝ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ï 625 ʤʤ [1]. ʂʦʝʬʽʮʽʻʥʪ ʟʚʦʣʦʞʝʥʥʷ 

ʙʣʠʟʴʢʦ 1 ï ʟʚʦʣʦʞʝʥʥʷ ʜʦʩʪʘʪʥʻ. 

ˆʨʫʥʪʦʚʦ-ʨʦʩʣʠʥʥʠʡ ʧʦʢʨʠʚ ʙʘʩʝʡʥʫ ʨʽʯʢʠ. ˆʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ ʚʦʜʦʟʙʦʨʫ ʨʽ-

ʯʢʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʝʨʝʚʘʞʥʦ ʯʦʨʥʦʟʝʤʘʤʠ ʪʠʧʦʚʠʤʠ ʧʦʪʫʞʥʠʤʠ ʤʘʣʦʛʫʤʫʩ-

ʥʠʤʠ ʥʘ ʣʝʩʦʚʠʜʥʠʭ ʩʫʛʣʠʥʢʘʭ. ʅʘ ʧʨʘʚʦʙʝʨʝʞʞʽ ʉʫʣʠ ʧʝʨʝʚʘʞʘʶʪʴ: ʯʦʨʥʦʟʝ-

ʤʠ ʦʧʽʜʟʦʣʝʥʽ, ʩʽʨʽ ʪʘ ʪʝʤʥʦ-ʩʽʨʽ ʦʧʽʜʟʦʣʝʥʽ ʥʘ ʣʝʩʦʚʠʜʥʠʭ ʩʫʛʣʠʥʢʘʭ. ʅʘ ʟʘʧʣʘʚʽ 

ʨʽʯʢʠ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʣʫʯʥʽ ʪʘ ʣʫʯʥʦ-ʙʦʣʦʪʥʽ ʥʘ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ, ʘ ʪʘ-

ʢʦʞ, ʫ ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ ʤʽʩʮʷʭ ï ʪʦʨʬôʷʥʦ-ʙʦʣʦʪʥʽ ˇʨʫʥʪʠ ʥʘ ʦʛʣʝʻʥʠʭ ʧʽʱʘʥʠʭ 

ʩʫʛʣʠʥʢʘʭ [2]. ʇʨʠʨʦʜʥʘ ʨʦʩʣʠʥʥʽʩʪʴ ʟʙʝʨʝʛʣʘʩʷ ʣʠʰʝ ʦʢʨʝʤʠʤʠ ʘʨʝʘʣʘʤʠ ʥʘ 

ʧʨʘʚʦʙʝʨʝʞʞʽ ʨʽʯʢʠ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʣʝʥʦʚʦ-ʣʠʧʦʚʦ-ʜʫʙʦʚʠʤʠ ʣʽʩʘʤʠ (ʣʽʩʠʩ-

ʪʽʩʪʴ ʩʢʣʘʜʘʻ ʤʝʥʰʝ 10%), ʘ ʪʘʢʦʞ ʝʚʪʨʦʬʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʥʠʟʠʥʥʠʭ ʙʦʣʽʪ ʫ 

ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ ʜʽʣʷʥʢʘʭ ʟʘʧʣʘʚʠ. ɹʽʣʴʰʽʩʪʴ ʪʝʨʠʪʦʨʽʾ ʙʘʩʝʡʥʫ ʨʦʟʦʨʘʥʘ ʪʘ ʟʘ-

ʤʽʩʪʴ ʧʨʠʨʦʜʥʠʭ ʣʫʯʥʠʭ ʩʪʝʧʽʚ ʪʘ ʣʽʩʽʚ ʟʥʘʭʦʜʷʪʴʩʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ ʫʛʽʜ-

ʜʷ.  

ʉʝʨʝʜ ʣʘʥʜʰʘʬʪʽʚ ʙʘʩʝʡʥʫ ʉʫʣʠ ʧʝʨʝʚʘʞʘʶʪʴ ʨʦʟʯʣʝʥʦʚʘʥʽ ʧʽʜʚʠʱʝʥʽ ʣʝ-

ʩʦʚʽ ʨʽʚʥʠʥʠ ʟ ʯʦʨʥʦʟʝʤʘʤʠ ʪʠʧʦʚʠʤʠ ʤʘʣʦʛʫʤʫʩʥʠʤʠ, ʟ ʘʛʨʦʬʽʪʦʮʝʥʦʟʘʤʠ, 

ʬʨʘʛʤʝʥʪʘʨʥʦ ʜʽʙʨʦʚʘʤʠ ʪʘ ʩʠʣʴʥʦʨʦʟʯʣʝʥʦʚʘʥʽ ʛʦʨʙʠʩʪʽ ʧʨʘʚʦʙʝʨʝʞʥʽ ʩʭʠʣʠ ʟ 

ʩʽʨʠʤʠ ʽ ʪʝʤʥʦ-ʩʽʨʠʤʠ ʣʽʩʦʚʠʤʠ ˇʨʫʥʪʘʤʠ, ʜʽʙʨʦʚʘʤʠ, ʟ ʜʘʚʥʴʦʟʩʫʚʥʠʤʠ ʦʩʪʘʥ-

ʮʷʤʠ. ʅʘ ʧʝʨʰʽʡ ʥʘʜʟʘʧʣʘʚʥʽʡ ʪʝʨʘʩʽ ʪʝʨʘʩʦʚʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʛʦʨʙʠʩʪʽ ʧʽʱʘʥʽ ʨʽʚ-

ʥʠʥʠ ʟ ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʠʤʠ ˇʨʫʥʪʘʤʠ, ʟ ʨʦʟʨʽʜʞʝʥʠʤʠ ʙʦʨʘʤʠ ʽ ʩʫʙʦʨʘʤʠ ʪʘ 

ʘʛʨʦʬʽʪʦʮʝʥʦʟʘʤʠ, ʘ ʚ ʟʘʧʣʘʚʘʭ ʨʽʯʦʢ ʙʘʩʝʡʥʫ ï ʟʘʧʣʘʚʥʽ ʣʘʥʜʰʘʬʪʠ, ʟ ʧʝʨʝʚʘ-

ʞʘʥʥʷʤ ʘʛʨʦʬʽʪʦʮʝʥʦʟʽʚ [4]. 

ɿʛʽʜʥʦ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʝ ʨʘʡʦʥʫʚʘʥʥʷ [4] ʚʦʜʦʟʙʽʨ ʉʫʣʠ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ 

ʉʫʣʴʩʴʢʦʛʦ ʚʦʜʦʜʽʣʴʥʦ-ʪʝʨʘʩʦʚʦʛʦ ʧʽʜʚʠʱʝʥʦ-ʨʦʟʯʣʝʥʦʚʘʥʦʛʦ ʨʘʡʦʥʫ ʟ ʰʠʰʘ-
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ʢʦʚʠʤ ʨʝʣʴʻʬʦʤ ʇʽʚʥʽʯʥʦ-ʇʦʣʪʘʚʩʴʢʦʾ ʨʦʟʯʣʝʥʦʚʘʥʦʾ ʨʽʚʥʠʥʥʦ-ʪʝʨʘʩʦʚʘ ʦʙʣʘʩ-

ʪʽ ʃʽʚʦʙʝʨʝʞʥʦ-ɼʥʽʧʨʦʚʩʴʢʦʾ ʥʠʟʦʚʠʥʥʦʾ ʧʨʦʚʽʥʮʽʾ ʣʽʩʦʩʪʝʧʦʚʦʾ ʟʦʥʠ. 

ɻʽʜʨʦʛʨʘʬʽʯʥʘ ʤʝʨʝʞʘ ʙʘʩʝʡʥʫ ʨʽʯʢʠ. ʆʟʝʨ ʫ ʙʘʩʝʡʥʽ ʨ. ʉʫʣʠ ʥʝʙʘʛʘʪʦ, ʤʽ-

ʥʽʤʘʣʴʥʽ ʢʽʣʴʢʽʩʪʴ ʫ ʨʦʟʨʽʟʽ ʙʘʩʝʡʥʽʚ ʛʦʣʦʚʥʠʭ ʨʽʯʦʢ ʨʝʛʽʦʥʫ, ʣʠʰʝ 14, ʟʘʛʘʣʴ-

ʥʦʶ ʧʣʦʱʝʶ 39 ʛʘ ʽ ʚʩʽ ʚʦʥʠ ʨʦʟʤʽʱʝʥʽ ʥʘ ʟʘʧʣʘʚʽ ʨʽʯʢʠ [3]. ʆʟʝʨʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ 

ʙʘʩʝʡʥʫ ʩʢʣʘʜʘʻ ʚʩʴʦʛʦ 0,009%, ʘ ʟʘʙʦʣʦʯʝʥʽʩʪʴ ï ʤʝʥʰʝ 2%, ʘʣʝ ʮʝ ʚʠʱʝ ʥʽʞ ʫ 

ʩʝʨʝʜʥʴʦʤʫ ʧʦ ʦʙʣʘʩʪʽ (1,4%). ɿʘʙʦʣʦʯʝʥʽʩʪʴ ʫ ʨʦʟʨʽʟʽ ʙʘʩʝʡʥʽʚ ʤʘʣʠʭ ʨʽʯʦʢ 

ʧʨʠʪʦʢ ʉʫʣʠ ʜʦʚʦʣʽ ʥʝʨʽʚʥʦʤʽʨʥʘ, ʜʝʷʢʽ ʙʘʩʝʡʥʠ ʤʘʣʠʭ ʨʽʯʦʢ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʟʥʘʯʥʠʤʠ ʚʽʜʧʦʚʽʜʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ (ʉʫʭʠʡ ʈʦʤʝʥ ï 5,9%, ʄʘʣʠʡ ʈʦʤʝʥ ï 

2,7%,ʊʝʨʥ ï 2,2%). 

ɿʛʽʜʥʦ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ [1] ʙʘʩʝʡʥ ʨʽʯʢʠ ʉʫʣʠ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ 

ʉʫʣʴʩʴʢʦ-ɺʦʨʩʢʣʠʥʩʴʢʘ ʧʽʜʦʙʣʘʩʪʴ ʃʽʚʦʙʝʨʝʞʥʦ-ɼʥʽʧʨʦʚʩʴʢʘ ʦʙʣʘʩʪʴ ʜʦʩʪʘʪ-

ʥʴʦʾ ʚʦʜʥʦʩʪʽ.  

ɻʦʩʧʦʜʘʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ ʣʶʜʠʥʠ. ɹʘʩʝʡʥ ʨʽʯʢʠ ʉʫʣʠ ʫ ʤʝʞʘʭ ʉʫʤʩʴʢʦʾ ʦʙ-

ʣʘʩʪʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʦʩʚʦʻʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ. ʅʘ-

ʷʚʥʽʩʪʴ ʨʦʜʶʯʠʭ ˇʨʫʥʪʽʚ ʥʘ ʚʦʜʦʟʙʦʨʽ ʩʪʘʣʘ ʧʨʠʯʠʥʦʶ ʥʘʜʤʽʨʥʦʾ ʨʦʟʦʨʘʥʦʩʪʽ 

ʙʘʩʝʡʥʫ (ʙʣʠʟʴʢʦ 65-70%), ʜʝʷʢʽ ʙʘʩʝʡʥʠ ʤʘʣʠʭ ʨʽʯʦʢ ʧʨʠʪʦʢ ʉʫʣʠ ʨʦʟʦʨʘʥʽ ʱʝ 

ʙʽʣʴʰʝ (ʨʽʯʢʘ ʂʫʨʠʮʷ (84%), ʉʫʣʢʘ (78,4%)) ʪʘ, ʦʜʥʦʯʘʩʥʦ, ʟʥʠʱʝʥʽ ʣʽʩʠ (ʣʽʩʠʩ-

ʪʽʩʪʴ ʦʢʨʝʤʠʭ ʙʘʩʝʡʥʽʚ ʩʷʛʘʻ ʤʝʥʰʝ 1%) ʽ ʧʨʠʨʦʜʥʽ ʣʫʯʥʽ ʩʪʝʧʠ. ɺʩʝ ʮʝ ʧʨʠʟʚʝ-

ʣʦ ʜʦ ʘʢʪʠʚʽʟʘʮʽʾ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ï ʝʨʦʜʦʚʘʥʽʩʪʴ ˇʨʫʥʪʽʚ ʩʢʣʘʣʘ ʙʣʠʟʴʢʦ 40% 

[2]. ɺʠʩʦʢʽ ʪʝʤʧʠ ʦʩʫʰʫʚʘʣʴʥʦʾ ʤʝʣʽʦʨʘʮʽʾ ʫ ʤʠʥʫʣʦʤʫ ʩʪʦʣʽʪʪʽ ʧʨʠʟʚʝʣʠ ʜʦ 

ʦʩʫʰʝʥʥʷ ʟʥʘʯʥʠʭ ʪʝʨʠʪʦʨʽʡ ʫ ʤʝʞʘʭ ʙʘʩʝʡʥʫ ʨʽʯʢʠ ʉʫʣʠ, ʘ ʩʘʤʝ ʙʘʩʝʡʥʫ ʨʽʯʢʠ 

ʈʦʤʝʥ. ʊʘʢ, ʜʨʫʛʘ ʚ ʦʙʣʘʩʪʽ ʟʘ ʧʣʦʱʝʶ ʦʩʫʰʫʚʘʣʴʥʘ ʤʝʣʽʦʨʘʪʠʚʥʘ ʩʠʩʪʝʤʘ çʈʦ-

ʤʝʥʩʴʢʘè ʚʢʣʶʯʘʻ 9,2 ʪʠʩ. ʛʘ ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʟʝʤʝʣʴ [3]. ɸʢʪʠʚʥʘ ʤʝʣʽʦʨʘʮʽʷ 

ʧʨʠʟʚʝʣʘ ʜʦ ʥʝʟʚʦʨʦʪʥʠʭ ʥʘʩʣʽʜʢʽʚ, ʥʘʨʘʟʽ ʮʽ ʟʝʤʣʽ ʧʦʪʨʝʙʫʶʪʴ ʦʭʦʨʦʥʠ. 

ʉʝʣʽʪʝʙʥʽʩʪʴ ʙʘʩʝʡʥʫ ʜʦʚʦʣʽ ʚʠʩʦʢʘ. ɺʟʜʦʚʞ ʙʝʨʝʛʦʚʦʾ ʩʤʫʛʠ ʨʽʯʦʢ ʙʘʩʝʡʥʫ 

ʉʫʣʠ ʨʦʟʤʽʱʝʥʦ 103 ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʠ, ʫ ʷʢʠʭ ʧʨʦʞʠʚʘʻ ʧʦʥʘʜ 125000 ʦʩʽʙ. ʋ 

ʤʝʞʘʭ ʮʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʧʨʠʙʝʨʝʞʥʽ ʟʘʭʠʩʥʽ ʩʤʫʛʠ ʤʘʡʞʝ ʧʦʚʩʶʜʥʦ ʟʥʠ-

ʱʝʥʽ, ʤʽʩʮʷʤʠ ʨʦʟʦʨʘʥʽ ʜʦ ʫʨʽʟʫ ʚʦʜʠ. 

ʋ ʙʘʩʝʡʥʽ ʉʫʣʠ ʙʘʛʘʪʦ ʨʦʜʦʚʠʱ ʥʘʬʪʠ ʽ ʛʘʟʫ, ʘʢʪʠʚʥʦ ʚʝʜʫʪʴʩʷ ʚʠʜʦʙʫʚʥʽ 

ʨʦʙʦʪʠ, ʷʢʽ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʩʪʦʢʫ ʨʽʯʢʠ. ʊʝʭʥʦʛʝʥʥʠʡ 

ʚʧʣʠʚ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʟʘʙʨʫʜʥʝʥʥʽ ʧʽʜʟʝʤʥʠʭ ʪʘ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʥʘʬʪʦʧʨʦʜʫʢ-

ʪʘʤʠ, ʫ ʟʤʽʥʽ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʟʤʽʥʽ ʧʨʠʨʦʜʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚʦʜʦʟʙʦʨʫ. 

ʇʨʷʤʠʡ ʚʧʣʠʚ ʥʘ ʨʽʯʢʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ, ʟʘʨʝʛʫʣʴʦʚʘ-

ʥʽʩʪʴ, ʜʥʦʧʦʛʣʠʙʣʶʚʘʣʴʥʽ ʨʦʙʦʪʠ. 

ɺʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ. ɺʦʜʦʩʧʦʞʠʚʘʥʥʷ ʫ ʙʘʩʝʡʥʽ ʨʽʯʢʠ ʉʫʣʠ ʫ 2019 ʨʦʮʽ 

ʩʢʣʘʣʦ 7795000 ʤ
3
, ʱʦ ʻ ʩʝʨʝʜʥʽʤ ʧʦʢʘʟʥʠʢʦʤ ʫ ʨʦʟʨʽʟʽ ʙʘʩʝʡʥʽʚ ʛʦʣʦʚʥʠʭ ʨʽʯʦʢ 

ʨʝʛʽʦʥʫ [8]. ɺʦʜʦʚʽʜʚʝʜʝʥʥʷ ï 4504000 ʤ
3
, ʟ ʥʠʭ ʟʘʙʨʫʜʥʝʥʠʭ ʟʚʦʨʦʪʥʠʭ ʚʦʜ 

886000 ʤ
3
, ʷʢʽ ʻ ʥʝʦʯʠʱʝʥʠʤʠ, ʘʙʦ ʥʝʜʦʩʪʘʪʥʴʦ ʦʯʠʱʝʥʠʤʠ. ɻʦʣʦʚʥʠʤʠ ʟʘʙʨʫ-
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ʜʥʶʚʘʯʝʤ ʨʽʯʢʦʚʦʾ ʚʦʜʠ ʻ ɼʇ çʉʪʦʢ-ʩʝʨʚʽʩè ʇʇ çɽʣʽʧʩè (ʤ. ʈʦʤʥʠ), ʷʢʝ ʫ 2019 

ʨʦʮʽ ʨʘʟʦʤ ʽʟ ʟʚʦʨʦʪʥʠʤʠ ʚʦʜʘʤʠ ʩʢʠʥʫʣʦ ʫ ʨʽʯʢʫ 856,649 ʪ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝ-

ʯʦʚʠʥ [9], ʱʦ, ʟʚʠʯʘʡʥʦ, ʚʧʣʠʚʘʻ ʥʘ ʷʢʽʩʪʴ ʨʽʯʢʦʚʦʾ ʚʦʜʠ. 

ɺʦʜʦʟʙʽʨ ʉʫʣʠ ʥʘʡʙʽʣʴʰ ʟʘʨʝʛʫʣʴʦʚʘʥʠʡ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʙʘʩʝʡʥʘʤʠ 

ʛʦʣʦʚʥʠʭ ʨʽʯʦʢ ʨʝʛʽʦʥʫ, ʧʦʢʘʟʥʠʢ ʩʢʣʘʜʘʻ 0,2 [3]. ɺʦʜʦʩʭʦʚʠʱ ʫ ʙʘʩʝʡʥʽ ï 5, ʧʦ-

ʚʥʠʤ ʦʙôʻʤʦʤ 21,29 ʤʣʥ. ʤ
3
, ʧʣʦʱʝʶ ʚʦʜʥʦʛʦ ʜʟʝʨʢʘʣʘ 823 ʛʘ, ʩʪʘʚʢʽʚ ï 682 

(ʤʘʡʞʝ ʫ 4 ʨʘʟʠ ʙʽʣʴʰʝ ʥʽʞ ʫ ʙʘʩʝʡʥʽ ʨʽʯʢʠ ɺʦʨʩʢʣʠ), ʦʙôʻʤʦʤ 23,695 ʤʣʥ. ʤ
3
, 

ʧʣʦʱʝʶ 2015,6 ʛʘ. ʅʘ ʨʽʯʮʽ ʈʦʤʝʥ, ʧʨʠʪʦʮʽ ʉʫʣʠ, ʟʥʘʭʦʜʠʪʴʩʷ ʥʘʡʙʽʣʴʰʝ ʚ ʦʙ-

ʣʘʩʪʽ ʚʦʜʦʩʭʦʚʠʱʝ ï ʂʘʨʘʙʫʪʽʚʩʴʢʝ ʟ ʧʣʦʱʝʶ ʚʦʜʥʦʛʦ ʜʟʝʨʢʘʣʘ 502 ʛʘ. ʅʘʜʤʽʨ-

ʥʘ ʟʘʨʝʛʫʣʴʦʚʘʥʽʩʪʴ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʪʝʯʽʾ ʚʦʜʦʪʦʢʽʚ, ʘʢʫ-

ʤʫʣʷʮʽʾ ʥʘʥʦʩʽʚ, ʟʘʤʫʣʝʥʥʶ ʪʘ ʟʘʨʦʩʪʘʥʥʷ ʨʫʩʣʘ. ʈʦʙʦʪʠ ʧʦ ʨʦʟʯʠʱʝʥʥʶ ʪʘ 

ʜʥʦʧʦʛʣʠʙʣʝʥʥʶ ʨʽʯʠʱʘ ʯʘʩʪʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʨʦʪʠʣʝʞʥʠʭ ʥʘʩʣʽʜʢʽʚ, ʷʢ, ʥʘ-

ʧʨʠʢʣʘʜ, ʫ ʩʤʪ. ʅʝʜʨʠʛʘʡʣʽʚ. 

ɿʛʽʜʥʦ ʦʮʽʥʢʠ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʣʘʥʜʰʘʬʪʥʠʭ ʨʘʡʦʥʽʚ ʦʙʣʘʩʪʽ 

ʙʘʩʝʡʥ ʨʽʯʢʠ ʉʫʣʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʝʨʝʜʥʽʤ ʨʽʚʥʝʤ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘ-

ʞʝʥʥʷ ʩʘʤʝ ʟʘ ʨʘʭʫʥʦʢ ʚʠʩʦʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʦʩʚʦʻʥʥʷ ʟʝʤʝʣʴ, ʩʝ-

ʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ ʛʫʩʪʦʪʠ ʥʘʩʝʣʝʥʥʷ ʪʘ ʥʝʟʥʘʯʥʠʭ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʫ ʪʝʨʠʪʦ-

ʨʽʘʣʴʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚʠʨʦʙʥʠʮʪʚʘ [6]. 

ʂʦʝʬʽʮʽʻʥʪ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʙʘʩʝʡʥʽʚ ʤʘʣʠʭ ʨʽʯʦʢ ʧʨʠʪʦʢ 

ʉʫʣʠ ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʢʦʥʪʨʘʩʪʥʽʩʪʶ. ɹʽʣʴʰʽʩʪʴ ʽʟ ʥʠʭ ʟʘʟʥʘʶʪʴ ʚʠʩʦʢʦʛʦ ʘʥ-

ʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʚʠʩʦʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʦʝʬʽʮʽʻʥʪʽʚ ʨʦʟʦ-

ʨʘʥʦʩʪʽ ʙʘʩʝʡʥʽʚ, ʝʨʦʜʦʚʘʥʦʩʪʽ ʟʝʤʝʣʴ, ʨʦʟʦʨʘʥʦʩʪʽ ʧʨʠʙʝʨʝʞʥʦʾ ʟʘʭʠʩʥʦʾ ʩʤʫʛʠ 

ʪʘ ʥʠʟʴʢʦʛʦ ʧʦʢʘʟʥʠʢʘ ʢʦʝʬʽʮʽʻʥʪʘ ʣʽʩʠʩʪʦʩʪʽ ʙʘʩʝʡʥʫ. ʋ ʮʽʣʦʤʫ ʙʘʩʝʡʥʫ ʉʫʣʠ 

ʭʘʨʘʢʪʝʨʥʠʡ ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ʧʦʢʘʟʥʠʢʦʤ 3,26, 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʘʥʪʨʦʧʦʛʝʥʥʦʤʫ ʩʪʘʥʫ ʚʦʜʦʟʙʦʨʫ [7]. 

ɺʠʩʥʦʚʢʠ. ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʩʪʦʢʫ ʨʽʯʢʠ ʉʫʣʠ ʫ ʤʝʞʘʭ 

ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚʩʪʘʥʦʚʠʚ, ʱʦ ʧʨʠʨʦʜʥʽ ʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʩʪʦʢʫ ʫ ʮʽʣʦʤʫ 

ʩʧʨʠʷʪʣʠʚʽ (ʟʚʦʣʦʞʝʥʥʷ ʜʦʩʪʘʪʥʻ, ʥʘʷʚʥʽ ʚʦʜʦʥʦʩʥʽ ʛʦʨʠʟʦʥʪʠ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, 

ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʥʫ ʯʘʩʪʢʫ ʧʽʜʟʝʤʥʦʛʦ ʞʠʚʣʝʥʥʷ ʨʽʯʢʠ), ʘʣʝ ʛʦʩʧʦʜʘʨʩʴʢʘ 

ʜʽʷʣʴʥʽʩʪʴ ʣʶʜʠʥʠ ʚʥʦʩʠʪʴ ʩʚʦʾ ʢʦʨʝʢʪʠʚʠ ʫ ʧʨʦʪʠʣʝʞʥʦʤʫ ʥʘʧʨʷʤʫ. ɺʠʩʦʢʽ 

ʧʦʢʘʟʥʠʢʠ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʦʩʚʦʻʥʥʷ ʟʝʤʝʣʴ (ʨʦʟʦʨʘʥʽʩʪʴ, ʟʥʠʱʝʥʥʷ ʣʽʩʽʚ, ʝʨʦ-

ʜʦʚʘʥʽʩʪʴ ˇʨʫʥʪʽʚ, ʩʝʣʠʪʝʙʥʽʩʪʴ), ʟʥʘʯʥʘ ʟʘʨʝʛʫʣʴʦʚʘʥʽʩʪʴ ʙʘʩʝʡʥʫ ʉʫʣʠ, ʧʦʪʫʞ-

ʥʽ ʤʝʣʽʦʨʘʪʠʚʥʽ ʟʘʭʦʜʠ ʫ ʤʝʞʘʭ ʚʦʜʦʟʙʦʨʫ, ʥʘʩʣʽʜʢʠ ʥʘʬʪʦ ʪʘ ʛʘʟʦʚʠʜʦʙʫʚʘʥʥʷ 

ï ʚʩʝ ʮʝ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʯʠʥʥʠʢʠ ʬʦʨʤʫʚʘʥʥʷ ʩʪʦʢʫ ʨʽʯʢʠ. 
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Summary 

Danylchenko O.S., Karnaushenko D.P. Characteristics of Conditions of the 

Drain Formation of Sula River Within the Sumy Region. 

The article is devoted to the study of the conditions of formation of the Sula river runoff with-

in the Sumy region. The article considers natural factors of runoff formation: the nature of the un-

derlying surface (geological and geomorphological structure of the river basin, hydrogeological 

conditions, soil properties, vegetation, the presence of lakes and swamps), climatic (temperature, 

precipitation, evaporation), and anthropogenic factors (transformation of the river basin surface: 

land plowing, deforestation, land reclamation, pollution of natural components and direct impact 

on the river: water consumption, drainage, river regulation). The authors pay special attention to 

the high rates of plowing of the basin (about 65-70%), and, at the same time, deforestation (forest 

cover of individual basins reaches less than 1%), large areas of reclamation lands (9,2 thousand 

hectares), high rates of contaminated return waters (886000 m
3
), which are untreated, a large 

number of regulated watercourses in the river basin and, as a consequence, high rates oregulation 

of runoff . It is established that the natural conditions for the formation of the Sula River runoff are 

generally favorable (sufficient moisture, available aquifers of groundwater, indicating a significant 

share of groundwater supply of the river), but human economic activity: high rates of economic de-

velopment (plowing, deforestation, soil erosion , settlement), significant oregulation of runoff of the 

Sula basin, powerful reclamation measures, the consequences of oil and gas production ī all these 

are factors that negatively affect the formation of river runoff. 

Key words: Sula river, runoff formation conditions, Sumy region. 

 

 

 

 

 

https://mepr.gov.ua/files/docs/Reg.report/2019/%D0%A1%D1%83%D0%BC%D1%81%D1%8C%D0%BA%D0%B0%20%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C.pdf
https://mepr.gov.ua/files/docs/Reg.report/2019/%D0%A1%D1%83%D0%BC%D1%81%D1%8C%D0%BA%D0%B0%20%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C.pdf
https://mepr.gov.ua/files/docs/Reg.report/2019/%D0%A1%D1%83%D0%BC%D1%81%D1%8C%D0%BA%D0%B0%20%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C.pdf
https://mepr.gov.ua/files/docs/eco_passport/2019/%D0%A1%D1%83%D0%BC%D1%81%D1%8C%D0%BA%D0%B0.pdf
https://mepr.gov.ua/files/docs/eco_passport/2019/%D0%A1%D1%83%D0%BC%D1%81%D1%8C%D0%BA%D0%B0.pdf
https://meteo.gov.ua/ua/33345/climate/climate/


ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʉʫʤɼʇʋ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ. ɻʝʦʛʨʘʬʽʯʥʽ ʥʘʫʢʠ. 2021. ʊ. 2. ɺʠʧ. 2 

40 

ʋɼʂ 504(477) 

DOI: https://doi.org/10.5281/zenodo.4782587 

ɭʤʝʣʴʷʥʦʚ ɺ.ʆ., ʅʘʩʻʜʢʽʥ ɭ.ɯ., ʆʣʴʰʪʠʥʩʴʢʘ ʆ.ʇ., 

ɯʚʘʥʦʚʘ ɻ.ʄ., ʄʠʪʨʦʬʘʥʦʚʘ ʆ.ɸ.
1
 

 

ɻɽʆɽʂʆʃʆɻɯʏʅɯ ɸʉʇɽʂʊʀ ʈʆɿʇʆɼɯʃʋ ʄɯɼɯ ɺ ˆʈʋʅʊɸʍ, 

ɸʊʄʆʉʌɽʈʅʆʄʋ ɸɽʈʆɿʆʃɯ ʊɸ ɼʅɯʇʈʆɺʉʔʂɯʁ ɿɸɺʀʉɯ ɺ ʄɽɾɸʍ 

ɿɸʇʆʈɯɾɾʗ 

 

ʈʦʟʛʣʷʥʫʪʦ ʨʝʟʫʣʴʪʘʪʠ ʙʘʛʘʪʦʨʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʨʦʟʧʦʜʽʣʦʤ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ, 

ʟʦʢʨʝʤʘ ʤʽʜʽ, ʫ ʨʝʯʦʚʠʥʽ ʩʝʜʠʤʝʥʪʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ ʫ ʘʪʤʦʩʬʝʨʥʦʤʫ ʪʘ ʚʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠ-

ʱʘʭ. ɼʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʚʽʜʜʽʣʫ ʩʫʯʘʩʥʦʛʦ ʤʦʨʩʴʢʦʛʦ ʩʝʜʠʤʝʥʪʦ-

ʛʝʥʝʟʫ ɯʥʩʪʠʪʫʪʫ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ ʅɸʅ ʋʢʨʘʾʥʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʚʽʜʜʽʣʫ ʧʘʥʦʨʘʤʥʠʭ ʘʢʫʩʪʠʯ-

ʥʠʭ ʩʠʩʪʝʤ ɼʝʨʞʘʚʥʦʾ ʫʩʪʘʥʦʚʠ çʅʘʫʢʦʚʠʡ ʛʽʜʨʦʬʽʟʠʯʥʠʡ ʮʝʥʪʨ ʅɸʅ ʋʢʨʘʾʥʠè (ʤ. ɿʘʧʦʨʽ-

ʞʞʷ). ʊʝʭʥʽʯʥʘ ʩʢʣʘʜʦʚʘ ʨʝʘʣʽʟʘʮʽʾ ʜʦʩʣʽʜʞʝʥʴ ï ʙʝʟʧʝʨʝʨʚʥʠʡ ʚʽʜʙʽʨ ʟʨʘʟʢʽʚ ʝʦʣʦʚʦʾ ʨʝʯʦʚʠ-

ʥʠ ʟ ʧʨʠʟʝʤʥʦʛʦ ʰʘʨʫ ʧʦʚʽʪʨʷ, ʚʝʨʪʠʢʘʣʴʥʠʭ ʪʘ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʘʪʤʦʩʬʝʨʥʠʭ ʧʦʪʦʢʽʚ, ʨʽʯ-

ʢʦʚʦʾ ʟʘʚʠʩʽ ɼʥʽʧʨʘ ʪʘ ʧʦʚʝʨʭʥʝʚʠʭ ˇʨʫʥʪʽʚ ʫʟʙʝʨʝʞʞʷ ʤʽʩʪʘ ʚ ʤʝʞʘʭ ʚʠʟʥʘʯʝʥʠʭ ʧʨʦʬʽʣʽʚ. 

ʃʘʙʦʨʘʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʘʣʠ ʝʣʝʢʪʨʦʥʥʦʤʽʢʨʦʩʢʦʧʽʯʥʠʡ ʘʥʘʣʽʟ ʧʨʦʙ ʥʘʪʫʨʥʦʛʦ ʤʘ-

ʪʝʨʽʘʣʫ, ʧʨʦʚʝʜʝʥʥʷ ʤʽʢʨʦʝʣʝʤʝʥʪʥʦʛʦ, ʭʽʤʽʯʥʦʛʦ ʪʘ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʽʚ. ʇʘʨʘʣʝʣʴ-

ʥʦ ʧʨʦʚʦʜʠʣʠʩʷ ʙʝʟʧʝʨʝʨʚʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʠʤʠ ʬʘʢʪʦʨʘʤʠ (ʰʚʠʜʢʦ-

ʩʪʽ, ʥʘʧʨʷʤʢʠ, ʪʨʠʚʘʣʽʩʪʴ ʚʽʪʨʽʚ, ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ), ʱʦ ʟʘʙʝʟʧʝʯʠʣʦ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ 

ʦʧʨʘʮʶʚʘʥʥʷ ʪʘ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʪʤʦʩʬʝʨʥʠʡ ʘʝʨʦʟʦʣʴ, ˇʨʫʥʪʠ, ʚʘʞʢʽ ʤʝʪʘʣʠ, ʤʽʢʨʦʝʣʝʤʝʥʪʥʠʡ ʩʢʣʘʜ, 

ʤʽʜʴ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʊʨʠʚʘʣʽ ʧʝʨʽʦʜʠ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʩʪʫʧʦʚʦʾ ʜʝʛʨʘʜʘʮʽʾ ʷʢ ʧʨʠʨʦʜʥʠʭ 

ʝʢʦʩʠʩʪʝʤ, ʪʘʢ ʽ ʪʝʨʠʪʦʨʽʡ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʦʩʝʨʝʜʢʽʚ. ʎʽ ʟʤʽʥʠ ʥʘʡʢʦʥʪʨʘʩʪʥʽʰʝ 

ʧʨʦʷʚʣʷʶʪʴʩʷ ʚ ʤʝʞʘʭ ʧʦʪʫʞʥʠʭ ʽʥʜʫʩʪʨʽʘʣʴʥʦ-ʤʽʩʴʢʠʭ ʢʦʤʧʣʝʢʩʽʚ ʟ ʪʨʠʚʘʣʠʤ 

ʪʝʨʤʽʥʦʤ ʽʩʥʫʚʘʥʥʷ ʪʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʩʪʘʥʦʤ ʽ ʨʽʚʥʝʤ ʟʘʙʨʫʜʥʝʥʥʷ ʘʪʤʦʩʬʝʨʠ ʚʘʞʢʠʤʠ ʤʝʪʘ-

ʣʘʤʠ ʻ ʥʝʚʽʜôʻʤʥʦʶ ʯʘʩʪʠʥʦʶ ʛʝʦʝʢʦʣʦʛʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʫ ʙʽʣʴʰʦʩʪʽ ʢʨʘʾʥ 

ʩʚ̔ʪʫ [7, 10]. 

ʉʴʦʛʦʜʥʽ ʚ ʋʢʨʘʾʥʽ ʪʨʝʪʠʥʘ ʟʘʣʽʟʥʦʾ ʨʫʜʠ ʪʘ ʬʝʨʦʩʧʣʘʚʽʚ, 11-12% ʘʛʣʦʤʝʨʘ-

ʪʫ, ʢʦʢʩʫ, ʯʘʚʫʥʫ, ʩʪʘʣʽ, ʧʨʦʢʘʪʫ ʚʠʨʦʙʣʷʻʪʴʩʷ ʚ ɿʘʧʦʨʽʞʞʽ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʽʥ-

ʪʝʥʩʠʚʥʫ ʝʤʽʩʽʶ ʟʘʣʽʟʘ ʪʘ ʨʷʜʫ ʤʽʢʨʦʝʣʝʤʝʥʪʽʚ ʚ ʪʨʘʥʟʠʪʥʽ ʩʢʣʘʜʦʚʽ ʥʘʚʢʦʣʠʰ-

ʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ (ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʠ ʧʨʠʣʝʛʣʠʭ ʚʦʜʦʡʤ, ʟʦʢʨʝʤʘ ɼʥʽʧʨʘ ʪʘ ʡʦʛʦ 

ʤʽʩʮʝʚʠʭ ʧʨʠʪʦʢʽʚ, ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ) [5]. 
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ɺʘʞʢʽ ʤʝʪʘʣʠ ʧʨʠʨʦʜʥʦʛʦ ʽ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚ ʩʢʣʘʜʽ ʘʪʤʦʩʬʝ-

ʨʥʠʭ ʘʝʨʦʟʦʣʽʚ, ʰʣʷʭʦʤ ʛʨʘʚʽʪʘʮʽʡʥʦʛʦ ʦʩʽʜʘʥʥʷ ʪʘ ʨʘʟʦʤ ʽʟ ʘʪʤʦʩʬʝʨʥʠʤʠ ʦʧʘ-

ʜʘʤʠ ʧʦʪʨʘʧʣʷʶʪʴ ʥʘ ʧʦʚʝʨʭʥʶ ˇʨʫʥʪʫ ʽ ʚʢʣʶʯʘʶʪʴʩʷ ʚ ʙʽʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʚ 

ʣʘʥʮʶʞʢʫ çˇʨʫʥʪ ï ʚʦʜʘ ï ʨʦʩʣʠʥʘ ï ʪʚʘʨʠʥʘ ï ʣʶʜʠʥʘè. 

ʄʝʪʦʶ ʜʘʥʦʾ ʧʫʙʣʽʢʘʮʽʾ ʻ ʩʢʦʨʦʯʝʥʝ ʚʠʢʣʘʜʝʥʥʷ ʦʪʨʠʤʘʥʦʾ ʧʨʦʪʷʛʦʤ ʪʨʠ-

ʚʘʣʠʭ ʥʘʪʫʨʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʪʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ 

ʚʤʽʩʪʫ ʦʜʥʦʛʦ ʟ ʥʘʡʧʦʰʠʨʝʥʽʰʠʭ ʚ ʢʦʤʧʦʥʝʥʪʘʭ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ɿʘʧʦʨʽʞʞʷ ʚʘʞʢʦʛʦ ʤʝʪʘʣʫ ï ʤʽʜʽ. ʌʦʨʤʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʧʝʚʥʠʤ ʯʠ-

ʥʦʤ ʦʙʤʝʞʫʻʪʴʩʷ ʚʠʢʣʘʜʝʥʥʷʤ ʩʠʩʪʝʤʘʪʠʟʦʚʘʥʦʛʦ ʬʘʢʪʘʞʫ, ʙʝʟ ˇʨʫʥʪʦʚʥʠʭ 

ʘʥʘʣʽʪʠʯʥʠʭ ʫʟʘʛʘʣʴʥʝʥʴ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ. ɺʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʷ ʚʧʣʠʚʫ ʚʠʢʠʜʽʚ ʤʝʪʘʣʫʨʛʽʡʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʥʘ ʦʙôʻʢʪʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʮʝʩʽʚ 

ʝʤʽʩʽʾ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʟ ʨʽʟʥʠʭ ʪʠʧʽʚ ʜʞʝʨʝʣ ʟʘʙʨʫʜʥʝʥʥʷ, ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʾʭ 

ʨʦʟʧʦʜʽʣʫ ʪʘ ʘʢʫʤʫʣʷʮʽʾ ʚʠʤʘʛʘʻ ʢʦʤʧʣʝʢʩʥʦʛʦ ʥʘʫʢʦʚʦʛʦ ʧʽʜʭʦʜʫ. ʇʨʦʚʝʜʝʥʽ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʷʢʽ ʨʝʘʣʽʟʦʚʫʚʘʣʠʩʷ ʧʨʦʪʷʛʦʤ ʯʦʪʠʨʴʦʭ 2015-2019 ʨʦʢʽʚ ʚ ʤʝ-

ʞʘʭ ʤʽʩʪʘ ɿʘʧʦʨʽʞʞʷ, ʚʢʣʶʯʘʣʠ ʟʙʽʨ ʟʨʘʟʢʽʚ ʧʦʚʝʨʭʥʝʚʠʭ ˇʨʫʥʪʽʚ ʤʽʩʪʘ, ʘʪʤʦʩ-

ʬʝʨʥʦʛʦ ʘʝʨʦʟʦʣʶ, ʜʥʽʧʨʦʚʩʴʢʦʾ ʟʘʚʠʩʽ ʪʘ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʽ ʧʦʜʘʣʴʰʽ ʣʘʙʦʨʘ-

ʪʦʨʥʽ ʪʘ ʘʥʘʣʽʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʧʦʜʽʣʫ ʟʘʣʽʟʘ ʽ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʚ ʢʦʤʧʦʥʝʥ-

ʪʘʭ ʤʽʩʴʢʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʄʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʴ ʧʝʨʝʜʙʘʯʘʣʘ ʨʘʟʦʚʠʡ ʚʽʜʙʽʨ ʧʨʦʙ ʧʦʚʝʨʭʥʝʚʠʭ ˇʨʫʥ-

ʪʽʚ (ʚʝʨʪʠʢʘʣʴʥʠʡ ʽʥʪʝʨʚʘʣ 0-5 ʤʤ) ʟʘ ʚʠʟʥʘʯʝʥʠʤ ʧʨʦʬʽʣʝʤ çɿʘʚʦʜʩʴʢʠʡ ʨʘ-

ʡʦʥè (ʪʝʭʥʦʛʝʥʥʦ ʥʘʡʥʘʚʘʥʪʘʞʝʥʽʰʘ ʜʽʣʷʥʢʘ ʪʝʨʠʪʦʨʽʾ ʤ. ɿʘʧʦʨʽʞʞʷ) ī ʬʦʥʦʚʘ 

ʜʽʣʷʥʢʘ (ʪʝʨʠʪʦʨʽʷ ɼʝʨʞʘʚʥʦʾ ʫʩʪʘʥʦʚʠ çʅʘʫʢʦʚʠʡ ʛʽʜʨʦʬʽʟʠʯʥʠʡ ʮʝʥʪʨ ʅɸʅ 

ʋʢʨʘʾʥʠè). ɺʽʜʧʦʚʽʜʥʘ ʚʽʜʩʪʘʥʴ ʚʽʜ ʥʘʡʙʽʣʴʰʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙôʻʢʪʽʚ ʜʦ ʤʦʥʽ-

ʪʦʨʠʥʛʦʚʦʾ ʜʽʣʷʥʢʠ, ʥʘ ʷʢʽʡ ʧʨʦʚʦʜʠʣʠʩʷ ʜʦʩʣʽʜʞʝʥʥʷ, ʩʪʘʥʦʚʠʪʴ 8-9 ʢʤ. 

ɺ ʤʝʞʘʭ ʬʦʥʦʚʦʾ ʜʽʣʷʥʢʠ ʪʘʢʦʞ ʚʽʜʙʫʚʘʚʩʷ ʙʝʟʧʝʨʝʨʚʥʠʡ ʙʘʛʘʪʦʨʽʯʥʠʡ ʚʽ-

ʜʙʽʨ ʘʪʤʦʩʬʝʨʥʦʾ ʪʘ ʚʦʜʥʦʾ ʟʘʚʠʩʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦ ʨʦʟʨʦʙʣʝʥʠʭ ʩʝʜʠ-

ʤʝʥʪʘʮʽʡʥʠʭ ʧʘʩʪʦʢ ʽʟ ʱʦʤʽʩʷʯʥʠʤ ʚʠʣʫʯʝʥʥʷʤ ʥʘʢʦʧʠʯʝʥʦʾ ʨʝʯʦʚʠʥʠ ʥʘ ʣʘʙʦ-

ʨʘʪʦʨʥʽ ʘʥʘʣʽʟʠ. 

ʂʦʥʩʪʨʫʢʮʽʷ ʧʨʠʩʪʨʦʶ ʜʣʷ ʚʽʜʙʦʨʫ ʘʪʤʦʩʬʝʨʥʦʾ ʟʘʚʠʩʽ ʟʘʙʝʟʧʝʯʫʚʘʣʘ ʨʽʚ-

ʥʦʤʽʨʥʠʡ ʚʽʜʙʽʨ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ʟ ʘʪʤʦʩʬʝʨʥʠʭ ʧʦʪʦʢʽʚ ʪʘ ʤʽʥʽʤʽʟʘʮʽʶ ʾʭ 

ʚʪʨʘʪ ʟʘʚʜʷʢʠ ʤʦʞʣʠʚʦʩʪʽ ʦʙʝʨʪʘʪʠʩʷ, ʚʝʩʴ ʯʘʩ ʫʪʨʠʤʫʶʯʠ ʬʽʣʴʪʨ ʚ ʢʦʥʪʘʢʪʽ ʟ 

ʘʪʤʦʩʬʝʨʥʠʤʠ ʧʦʪʦʢʘʤʠ. ʇʦʜʚʽʡʥʠʡ ʬʽʣʴʪʨ ʜʣʷ ʘʝʨʦʟʦʣʶ ʧʨʝʜʩʪʘʚʣʷʚ ʩʦʙʦʶ 

ʧʦʣʽʘʤʽʜʥʫ ʩʽʪʢʫ çʤʣʠʥʦʚʠʡ ʛʘʟè ʟ ʜʽʘʤʝʪʨʦʤ ʧʦʨ 0,03 ʤʤ ʪʘ ʧʦʣʽʧʨʦʧʽʣʝʥʦʚʠʡ 

ʛʦʣʢʦʧʨʦʙʠʚʥʠʡ ʛʝʦʪʝʢʩʪʠʣʴ, ʱʦ ʩʣʫʛʫʚʘʚ ʙʘʨôʻʨʦʤ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʚʠʥʝʩʝʥʥʷ 

ʚʽʪʨʦʤ ʚʞʝ ʦʩʽʣʦʾ ʨʝʯʦʚʠʥʠ ʟ ʧʘʩʪʢʠ. ʇʽʩʣʷ ʱʦʤʽʩʷʯʥʦʾ ʟʘʤʽʥʠ ʬʽʣʴʪʨʫʚʘʣʴʥʦʾ 

ʪʢʘʥʠʥʠ ʟʨʘʟʢʠ ʨʝʯʦʚʠʥʠ ʚʽʜʜʽʣʷʣʠʩʴ ʚʽʜ ʬʽʣʴʪʨʘ, ʧʨʦʩʫʰʫʚʘʣʠʩʴ, ʟʚʘʞʫʚʘʣʠʩʴ, 

ʽ ʨʦʟʧʦʜʽʣʷʣʠʩʴ ʥʘ ʨʽʟʥʽ ʚʠʜʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 
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ɹʝʟʧʝʨʝʨʚʥʠʡ ʙʘʛʘʪʦʨʽʯʥʠʡ ʚʽʜʙʽʨ ʜʥʽʧʨʦʚʩʴʢʦʾ ʟʘʚʠʩʽ ʧʨʦʚʦʜʠʚʩʷ ʪʘʢʦʞ ʚ 

ʤʝʞʘʭ ʬʦʥʦʚʦʾ ʜʽʣʷʥʢʠ, ʟ ʧʨʠʯʘʣʫ ɼʝʨʞʘʚʥʦʾ ʫʩʪʘʥʦʚʠ çʅʘʫʢʦʚʠʡ ʛʽʜʨʦʬʽʟʠʯ-

ʥʠʡ ʮʝʥʪʨ ʅɸʅ ʋʢʨʘʾʥʠè ʥʘ ʛʣʠʙʠʥʽ 1,5 ʤ. ʇʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʚʘʨʽ-

ʘʥʪ ʥʘʡʧʨʦʩʪʽʰʠʭ ʩʝʜʠʤʝʥʪʘʮʽʡʥʠʭ ʧʘʩʪʦʢ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʟ ʧʣʘʩʪʠʢʦʚʠʭ ʪʨʫʙ 

ʜʽʘʤʝʪʨʦʤ 100 ʤʤ, ʤʘʪʝʨʽʘʣʦʤ ʜʣʷ ʜʥʘ ʩʝʜʠʤʝʥʪʘʮʽʡʥʦʛʦ ʩʪʘʢʘʥʘ, ʜʝ ʙʝʟʧʦʩʝʨʝ-

ʜʥʴʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʢʦʧʠʯʝʥʥʷ ʟʘʚʠʩʽ, ʩʣʫʛʫʻ ʛʝʨʤʝʪʠʯʥʦ ʟʘʢʨʽʧʣʝʥʘ ʚʝʨʭʥʷ ʯʘ-

ʩʪʠʥʘ ʧʨʦʟʦʨʦʾ ʜʚʦʣʽʪʨʦʚʦʾ ʧʣʘʩʪʠʢʦʚʦʾ ʧʣʷʰʢʠ. ʇʨʦʙʠ, ʱʦ ʚʠʣʫʯʘʣʠʩʴ ʨʘʟ ʚ 

ʤʽʩʷʮʴ ʟ ʧʘʩʪʦʢ, ʚʽʜʩʪʦʶʚʘʣʠʩʴ, ʩʠʬʦʥʫʚʘʣʠʩʴ, ʧʨʦʩʫʰʫʚʘʣʠʩʴ, ʟʚʘʞʫʚʘʣʠʩʴ, ʽ 

ʨʦʟʧʦʜʽʣʷʣʠʩʴ ʚ ʧʦʜʘʣʴʰʦʤʫ ʥʘ ʨʽʟʥʽ ʚʠʜʠ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ʂʦʤʧʣʝʢʩ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʢʣʶʯʘʚ ʝʣʝʢʪʨʦʥʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʠʡ 

ʘʥʘʣʽʟ ʩʫʭʠʭ ʧʨʦʙ ˇʨʫʥʪʽʚ ʩʫʭʦʜʦʣʫ, ʨʽʯʢʦʚʦʾ ʟʘʚʠʩʣʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʘʪʤʦʩʬʝʨʥʦ-

ʛʦ ʘʝʨʦʟʦʣʶ, ʘ ʪʘʢʦʞ ʚʠʢʦʥʘʥʥʷ ʤʽʢʨʦʝʣʝʤʝʥʪʥʦʛʦ, ʭʽʤʽʯʥʦʛʦ ʪʘ ʛʨʘʥʫʣʦʤʝʪʨʠ-

ʯʥʦʛʦ ʘʥʘʣʽʟʫ ʥʘ ʩʝʨʪʠʬʽʢʦʚʘʥʦʤʫ ʫʩʪʘʪʢʫʚʘʥʥʽ ʥʠʟʢʠ ʥʘʫʢʦʚʠʭ ʪʘ ʦʩʚʽʪʥʽʭ 

ʫʩʪʘʥʦʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʟʘʩʚʽʜʯʠʣʠ ʩʫʪʪʻʚʽ ʧʝʨʝʧʘʜʠ ʚʘʣʦʚʦʛʦ ʚʤʽʩʪʫ ʝʣʝ-

ʤʝʥʪʫ ʚ ʨʽʟʥʠʭ ʢʦʤʧʦʥʝʥʪʘʭ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʨʠ ʮʴʦʤʫ ʥʘʡʙʽʣʴʰʽ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʽʜʽ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʚ ʟʘʚʠʩʣʽʡ ʨʝʯʦʚʠʥʽ çʪʨʘʥʟʠʪʥʠʭ ʩʝʨʝʜʦʚʠʱè 

ī ʘʪʤʦʩʬʝʨʥʦʤʫ ʘʝʨʦʟʦʣʽ ʪʘ ʨʽʯʢʦʚʽʡ ʟʘʚʠʩʽ (ʨʠʩ. 1). 

 
ʈʠʩ. 1. ʈʦʟʧʦʜʽʣ ʩʝʨʝʜʥʽʭ ʙʘʛʘʪʦʨʽʯʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʤʽʜʽ ʚ ʨʝʯʦʚʠʥʽ ʧʨʦʙ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʘʝʨʦʟʦʣʶ, ʨʽʯʢʦʚʦʾ ʟʘʚʠʩʽ, ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʪʘ ˇʨʫʥʪʽʚ ʩʫʭʦʜʦʣʫ (ʚʘʣʦʚʠʡ ʚʤʽʩʪ, ʤʛ/ʢʛ) 

 

ʂʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʟʚôʷʟʢʽʚ ʨʦʟʧʦʜʽʣʫ ʢʦʥʮʝʥʪʨʘʮʽʡ ʤʽʜʽ ʚ ˇʨʫʥʪʘʭ ʟ ʚʽʜ-

ʧʦʚʽʜʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʟʘʣʽʟʘ, ʤʘʥʛʘʥʫ ʪʘ ʥʠʟʢʠ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʟʘʩʚʽʜʯʠʚ ʣʠ-

ʰʝ ʥʝʟʥʘʯʥʠʡ ʧʦʟʠʪʠʚʥʠʡ ʟʚôʷʟʦʢ ʟ ʨʦʟʧʦʜʽʣʦʤ ʦʣʦʚʘ. ʊʘʢʦʞ ʚʽʜʤʽʯʝʥʘ ʩʫʪʪʻʚʘ 

ʢʦʨʝʣʷʮʽʷ (0,7) ʨʦʟʧʦʜʽʣʫ ʝʣʝʤʝʥʪʫ ʟ ʚʤʽʩʪʦʤ ʧʝʣʽʪʦʚʦʾ ʩʢʣʘʜʦʚʦʾ (<0,001 ï 0,01 

ʤʤ) ʚ ʧʦʚʝʨʭʥʝʚʠʭ ˇʨʫʥʪʘʭ. ɺʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʟʚôʷʟʢʽʚ ʨʦʟʧʦʜʽʣʫ ʤʽʜʽ ʟ ʭʽ-

ʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ˇʨʫʥʪʽʚ (ʚ ʦʢʩʠʜʘʭ) ʚ ʪʦʯʢʘʭ ʦʧʨʦʙʫʚʘʥʥʷ ʟʘʩʚʽʜʯʠʣʦ ʥʝʟʥʘʯʥʠʡ 

ʧʦʟʠʪʠʚʥʠʡ ʟʚôʷʟʦʢ Cu ʟ Al2O3 ʪʘ ʚʽʜôʻʤʥʠʡ ʟ Fe2O3. 
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ɽʣʝʢʪʨʦʥʥʦʤʽʢʨʦʩʢʦʧʽʯʥʠʡ ʘʥʘʣʽʟ ʤʽʥʝʨʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ ʧʦʚʝʨʭʥʝʚʠʭ ˇʨʫ-

ʥʪʽʚ ʚʠʟʥʘʯʠʚ ʧʨʠʚôʷʟʢʫ ʝʣʝʤʝʥʪʫ ʷʢ ʜʦ ʬʨʘʛʤʝʥʪʽʚ ʧʦʨʦʜʠ, ʪʘʢ ʽ ʘʛʨʝʛʦʚʘʥʠʭ 

ʫʪʚʦʨʝʥʴ 43ʜʨʽʙʥʦ ʘʣʝʚʨʠʪʦʚʦʾ ʨʦʟʤʽʨʥʦʩʪʽ. ʅʘ ʨʠʩ. 2 ʧʨʝʜʩʪʘʚʣʝʥʦ ʬʨʘʛʤʝʥʪʠ 

ʟʝʨʝʥ, ʩʢʣʘʜʝʥʠʭ ʦʢʩʠʜʘʤʠ ʟʘʣʽʟʘ ʟ ʤʽʢʨʦʜʦʤʽʰʢʘʤʠ ʤʘʨʛʘʥʮʶ ʽ ʤʽʜʽ (Mn, Cu). 

 
ʈʠʩ. 2. ɽʣʝʢʪʨʦʥʥʦʤʽʢʨʦʩʢʦʧʽʯʥʽ ʟʥʽʤʢʠ ʪʘ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʬʨʘʛʤʝʥʪʫ ʧʨʦʙʠ (ʚ ʦʢʩʠʜʘʭ) 

 

ɺ ʮʽʣʦʤʫ, ʚʠʟʥʘʯʝʥʥʷ ʚʘʣʦʚʦʛʦ ʚʤʽʩʪʫ ʤʽʜʽ, ʷʢ ʬʘʢʪʦʨʫ ʻʤʥʦʩʪʽ, ʱʦ ʚʢʘʟʫʻ 

ʥʘ ʟʘʛʘʣʴʥʫ ʟʘʙʨʫʜʥʝʥʽʩʪʴ ʦʙôʻʢʪʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʟʘʩʚʽʜʯʠʣʦ ʥʝ-

ʚʠʩʦʢʠʡ ʢʽʣʴʢʽʩʥʠʡ ʧʦʢʘʟʥʠʢ ʪʝʭʥʦʛʝʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʦʚʝʨʭʥʝʚʽ ˇʨʫʥʪʠ 

ʪʘ ʜʦʥʥʽ ʚʽʜʢʣʘʜʠ ʚ ʤʝʞʘʭ ʤʽʩʪʘ, ʥʝʚʠʩʦʢʽ ʧʝʨʝʧʘʜʠ ʢʦʥʮʝʥʪʨʘʮʽʡ ʜʣʷ ʨʽʟʥʠʭ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʪʝʭʥʦʛʝʥʥʦ ʥʘʚʘʥʪʘʞʝʥʠʭ, ʜʽʣʷʥʦʢ ɿʘʧʦʨʽʞʞʷ. 

ɻʦʣʦʚʥʠʤ ʧʨʠʨʦʜʥʠʤ ʜʞʝʨʝʣʦʤ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ Cu ʚʚʘʞʘʻʪʴʩʷ ʚʽʪʨʦʚʠʡ 

ʧʠʣ, ʤʽʜʴ ʪʘʢʦʞ ʤʘʻ ʚʠʩʦʢʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʠʤʠʚʘʥʥʷ ʦʩʘʜʢʘʤʠ ʟ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ [9]. 80% ʤʘʩʠ ʤʽʜʽ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʟ ʘʪʤʦʩʬʝʨʠ ï ʚʦʜʦʨʦʟʯʠʥʥʘ ʬʦ-

ʨʤʘ [2]. ʂʦʝʬʽʮʽʻʥʪ ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʽʜʽ ʚ ʘʪʤʦʩʬʝʨʥʠʭ ʘʝʨʦʟʦʣʷʭ ʚʽʜʧʦʚʽʜʘʻ ʩʝʨʝ-

ʜʥʽʡ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʟʙʘʛʘʯʝʥʥʷ ʽ ʩʢʣʘʜʘʻ ʂʘ= 10-50 [4], ʱʦ ʚ ʮʽʣʦʤʫ ʚʽʜʧʦʚʽʜʘʻ 

ʜʘʥʠʤ ʥʘʰʠʭ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʠʥʫʣʠʭ ʨʦʢʽʚ. ʋ ʧʨʠʟʝʤʥʦʤʫ ʰʘʨʽ 

ʧʦʚʽʪʨʷ ʥʘʜ ʦʙʣʘʩʪʷʤʠ, ʚʽʣʴʥʠʤʠ ʚʽʜ ʧʨʦʤʠʩʣʦʚʠʭ ʚʠʢʠʜʽʚ, ʤʽʜʴ ʩʢʣʘʜʘʻ ʜʨʫʛʝ 

ʤʽʩʮʝ ʟʘ ʚʤʽʩʪʦʤ ʥʠʟʢʠ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ ʧʽʩʣʷ ʮʠʥʢʫ [4]: ZnŸCuŸ 

CrŸPbŸVŸNiŸAs. ʇʦʪʦʢʠ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʤʽʜʽ ʚ ʘʪʤʦʩʬʝʨʫ ʧʝʨʝʚʠʱʫʶʪʴ ʥʘ-

ʜʭʦʜʞʝʥʥʷ ʧʨʠʨʦʜʥʦʾ, ʟʘ ʜʘʥʠʤʠ ʨʽʟʥʠʭ ʘʚʪʦʨʽʚ, ʚʽʜ 3 [6] ʜʦ 7 [8] ʨʘʟʽʚ. 

ɻʦʣʦʚʥʠʤ ʧʨʠʨʦʜʥʠʤ ʜʞʝʨʝʣʦʤ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ Cu ʚʚʘʞʘʻʪʴʩʷ ʚʽʪʨʦʚʠʡ 

ʧʠʣ, ʤʽʜʴ ʪʘʢʦʞ ʤʘʻ ʚʠʩʦʢʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʠʤʠʚʘʥʥʷ ʦʩʘʜʢʘʤʠ ʟ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ʇʦʪʦʢʠ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʤʽʜʽ ʚ ʘʪʤʦʩʬʝʨʫ ʧʝʨʝʚʠʱʫʶʪʴ ʥʘʜʭʦʜʞʝʥ-

ʥʷ ʧʨʠʨʦʜʥʦʾ, ʟʘ ʜʘʥʠʤʠ ʨʽʟʥʠʭ ʘʚʪʦʨʽʚ, ʚ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ [1, 4, 8]. ɺʠʟʥʘʯʝʥʥʷ 

ʩʧʽʣʴʥʠʭ ʨʠʩ ʚ ʨʦʟʧʦʜʽʣʽ ʢʦʥʮʝʥʪʨʘʮʽʡ Cu ʚ ʘʪʤʦʩʬʝʨʥʽʡ ʨʝʯʦʚʠʥʽ ʚ ʯʘʩʽ ʚ ʤʝ-

ʞʘʭ ʩʧʦʩʪʝʨʝʞʥʦʾ ʜʽʣʷʥʢʠ ʟʘ ʚʝʩʴ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʥʠʟʢʦʶ ʽʥʰʠʭ ʧʦʢʘʟʥʠ-

ʢʽʚ ʟʘʩʚʽʜʯʠʣʦ ʧʦʟʠʪʠʚʥʽ ʟʥʘʯʝʥʥʷ ʢʦʨʝʣʷʮʽʡʥʠʭ ʟʚôʷʟʢʽʚ ʟ ʨʦʟʧʦʜʽʣʦʤ ʟʘʣʽʟʘ. 

ɼʣʷ ʧʨʦʙ ʝʦʣʦʚʦʾ ʨʝʯʦʚʠʥʠ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʤʽʞ Cu ʪʘ Fe ʩʷʛʘʻ ʧʦʢʘʟʥʠʢʘ 

0,7 ʱʦ ʻ ʧʦʢʘʟʦʚʦʶ ʚʝʣʠʯʠʥʦʶ ʩʧʽʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʦʙʦʭ ʝʣʝʤʝʥʪʽʚ 
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ʚʽʜ ʧʝʚʥʠʭ ʧʨʠʨʦʜʥʠʭ ʯʠ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʚʧʣʠʚʽʚ. ɿ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʣʠ-

ʚʠʭ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʚôʷʟʢʫ ʤʽʞ ʯʘʩʦʚʠʤ ʨʦʟʧʦʜʽ-

ʣʦʤ ʢʦʥʮʝʥʪʨʘʮʽʡ ʝʣʝʤʝʥʪʫ ʚ ʘʝʨʦʟʦʣʽ ʪʘ ʥʠʟʢʦʶ ʩʠʥʦʧʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ï ʥʘ-

ʧʨʷʤʢʽʚ ʚʽʪʨʽʚ, ʰʚʠʜʢʦʩʪʝʡ ʚʽʪʨʽʚ, ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ, ʘ ʪʘʢʦʞ ʨʦʟʤʽʨʥʽʩʪʶ ʝʦ-

ʣʦʚʦʾ ʨʝʯʦʚʠʥʠ, ʨʦʟʧʦʜʽʣʦʤ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʾʾ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ. ɸʥʘʣʽʟ 

ʜʘʥʠʭ ʟʘʩʚʽʜʯʠʚ, ʱʦ ʻʜʠʥʠʤ ʟʥʘʯʫʱʠʤ ʬʘʢʪʦʨʦʤ, ʟ ʚʝʣʠʯʠʥʦʶ ʢʦʨʝʣʷʮʽʡʥʦʛʦ 

ʟʚôʷʟʢʫ 0,7, ʙʫʣʦ ʯʘʩʦʚʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʱʦʤʽʩʷʯʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʚʤʽʩʪʫ ʤʽ-

ʜʽ ʚ ʘʪʤʦʩʬʝʨʥʽʡ ʨʝʯʦʚʠʥʽ (ʟʚʝʜʝʥʽ ʜʘʥʽ ʟʘ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʴ) ʪʘ ʙʘʛʘʪʦʨʽʯʥʠʤʠ 

ʜʘʥʠʤʠ ʱʦʤʽʩʷʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʜʥʽʚ ʟ ʦʧʘʜʘʤʠ. 

ɺʤʽʩʪ ʤʽʜʽ ʚ ʘʝʨʦʟʦʣʷʭ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʘ ʚʝʩʴ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʴ ʩʢʣʘʜʘʚ 460 

ʤʛ/ʢʛ, ʟ ʤʘʢʩʠʤʘʣʴʥʠʤ ʚʤʽʩʪʦʤ ʚ ʞʦʚʪʥʽ-ʣʠʩʪʦʧʘʜʽ 2015 ʨʦʢʫ (910 ʤʛ/ʢʛ), ʤʽʥʽ-

ʤʘʣʴʥʠʤ ï 256 ʤʛ/ʢʛ ï ʚ ʩʝʨʧʥʽ-ʚʝʨʝʩʥʽ ʪʦʛʦ ʞ ʨʦʢʫ. ɺ ʨʦʟʧʦʜʽʣʽ ʝʣʝʤʝʥʪʫ ʚ ʘʪ-

ʤʦʩʬʝʨʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʧʨʦʪʷʛʦʤ ʨʦʢʫ (ʟʚʝʜʝʥʽ ʜʘʥʽ ʟʘ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʴ) ʩʣʽʜ 

ʦʢʨʝʩʣʠʪʠ ʧʦʢʘʟʦʚʫ ʪʝʥʜʝʥʮʽʶ ï ʟʤʝʥʰʝʥʥʷ ʚʤʽʩʪʫ ʚ ʣʽʪʥʽʡ ʪʘ ʟʠʤʦʚʠʡ ʧʝʨʽʦʜʠ, 

ʪʘ ʧʦʤʽʪʥʝ ʟʙʽʣʴʰʝʥʥʷ ï ʥʘʚʝʩʥʽ ʪʘ ʚʦʩʝʥʠ. ʇʨʠ ʮʴʦʤʫ ʥʽ ʟ ʚʘʛʦʶ ʨʝʯʦʚʠʥʠ, ʥʽ ʟ 

ʾʾ ʨʦʟʤʽʨʥʽʩʪʶ ʢʦʨʝʣʷʮʽʡʥʠʡ ʘʥʘʣʽʟ ʟʥʘʯʫʱʠʭ ʟʚôʷʟʢʽʚ ʥʝ ʜʘʚ. ɼʦʩʠʪʴ ʥʝʨʽʚʥʦʤʽ-

ʨʥʠʡ ʨʦʟʧʦʜʽʣ ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʝʣʝʤʝʥʪʫ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʽ ʜʣʷ ʦʢʨʝ-

ʤʠʭ ʨʦʢʽʚ ʧʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʝʞʝʥʴ (ʨʠʩ. 3). 

 
ʈʠʩ. 3. ʈʦʟʧʦʜʽʣ ʩʝʨʝʜʥʴʦʨʽʯʥʠʭ ʢʦʥʮʝʥʪʨʘʮʽʡ ʤʽʜʽ ʚ ʨʝʯʦʚʠʥʽ ʧʨʦʙ ʘʪʤʦʩʬʝʨʥʦʛʦ ʘʝʨʦ-

ʟʦʣʶ ʜʣʷ ʦʢʨʝʤʠʭ ʨʦʢʽʚ ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʝʞʝʥʴ (ʚʘʣʦʚʠʡ ʚʤʽʩʪ, ʤʛ/ʢʛ) 

 

ɸʥʘʣʽʪʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʟʧʦʜʽʣʫ ʝʣʝʤʝʥʪʫ ʚ ʧʨʦʙʘʭ ʨʽʯʢʦ-

ʚʦʾ ʟʘʚʠʩʽ ɼʥʽʧʨʘ ʚ ʨʘʡʦʥʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘʩʚʽʜʯʠʣʠ ʩʝʨʝʜʥʶ ʢʦʥʮʝʥʪʨʘʮʽʶ ʝʣʝ-

ʤʝʥʪʫ ʥʘ ʨʽʚʥʽ 100 ʛ/ʪ ʟʘ ʚʝʩʴ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʠ ʮʴʦʤʫ ʩʫʪʪʻʚʽ ʧʝʨʝʧʘʜʠ 

ʢʦʣʠʚʘʥʴ ʚʤʽʩʪʫ Cu ʚʠʟʥʘʯʘʣʠʩʴ ʥʝ ʩʪʽʣʴʢʠ ʟʤʽʥʘʤʠ ʟʥʘʯʝʥʴ ʧʨʦʪʷʛʦʤ ʨʦʢʫ, ʩʢʽ-

ʣʴʢʠ ʧʦʢʘʟʥʠʢʘʤʠ ʨʽʟʥʠʭ ʨʦʢʽʚ (ʨʠʩ. 4). ɿʦʢʨʝʤʘ, ʟʘ 2015 ʨʽʢ ʩʝʨʝʜʥʷ ʢʦʥʮʝʥʪ-

ʨʘʮʽʷ ʝʣʝʤʝʥʪʫ ʩʢʣʘʣʘ 167 ʛ/ʪ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʽʡ (ʞʦʚʪʝʥʴ-ʣʠʩʪʦʧʘʜ) ï 283 ʛ/ʪ, 

2016 ʨʽʢ, ʚʽʜʧʦʚʽʜʥʦ ï 86 ʧʨʠ ʤʘʢʩʠʤʫʤʽ ï 103 ʛ/ʪ (ʯʝʨʚʝʥʴ-ʣʠʧʝʥʴ). 
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ʈʠʩ. 4. ʈʦʟʧʦʜʽʣ ʢʦʥʮʝʥʪʨʘʮʽʡ ʤʽʜʽ ʚ ʨʝʯʦʚʠʥʽ ʧʨʦʙ ʜʥʽʧʨʦʚʩʴʢʦʾ ʟʘʚʠʩʽ ʜʣʷ ʦʢʨʝʤʠʭ  

ʧʝʨʽʦʜʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ (ʚʘʣʦʚʠʡ ʚʤʽʩʪ, ʤʛ/ʢʛ) 

 

ɺʠʩʥʦʚʢʠ. ɺ ʮʽʣʦʤʫ, ʚʠʢʣʘʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʜʦʟʚʦʣʠʣʠ ʚʠʟʥʘʯʠ-

ʪʠ ʨʷʜ ʽʩʥʫʶʯʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʨʦʟʧʦʜʽʣʫ ʤʽʜʽ ʚ ʧʨʠʟʝʤʥʦʤʫ ʧʦʚʽʪʨʽ ʤ. ɿʘʧʦ-

ʨʽʞʞʷ, ʟʘʚʠʩʣʽʡ ʨʝʯʦʚʠʥʽ ʪʘ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʘʭ ɼʥʽʧʨʘ, ʧʦʚʝʨʭʥʝʚʠʭ ˇʨʫʥʪʘʭ ʤʽʩ-

ʪʘ. ʊʘʢʦʞ ʙʫʣʦ ʦʢʨʝʩʣʝʥʦ ʰʣʷʭʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʜʞʝʨʝʣ ʚʠʢʠʜʽʚ ʟʘ ʢʦʤʧʣʝʢʩʦʤ 

ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ, ʤʦʨʬʦʣʦʛʽʯʥʠʭ, ʭʽʤʽʯʥʠʭ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʯʘʩʪʠʥʦʢ ʘʪʤʦʩʬʝʨʥʦʾ ʪʘ ʨʽʯʢʦʚʦʾ ʟʘʚʠʩʽ ʪʘ ʟʚôʷʟʢʫ ʟ ʥʠʤʠ ʚʤʽʩʪʫ ʝʣʝʤʝʥʪʫ. ʎʝ 

ʚʽʜʢʨʠʚʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚ ʧʦʜʘʣʴʰʦʤʫ, ʚ ʨʘʟʽ ʥʘʢʦʧʠʯʝʥʥʷ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ 

ʤʘʪʝʨʽʘʣʫ, ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʧʝʚʥʠʭ ʚʠʨʦʙʥʠʯʠʭ 

ʧʨʦʮʝʩʽʚ ʥʘ ʨʦʟʧʦʜʽʣ ʤʽʜʽ ʚ ʨʽʟʥʠʭ ʩʢʣʘʜʦʚʠʭ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʤʽʩʪʘ. 
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Summary 

Yemelianov V.O, Nasedkin Ye. I., Olshtynska O.P., Ivanova G.M., Mytrofano-

va O.A. Geoecological Aspects of Copper Distribution in Soils, Air Aerosol and 

Dnipr o Suspension Within Zaporizhzhia City . 
Article presents results of 4-year observations (2015-2019) of the distribution of heavy met-

als, in particular copper, in the matter of sedimentation flows in the atmospheric and aquatic envi-

ronments. Investigations were carried out by researchers of the Department of Modern Marine Sed-

imentogenesis of the Institute of Geological Sciences of the NAS of Ukraine on the territory of the 

department of panoramic acoustic systems of the State Institution "Scientific Hydrophysical Center 

of the National Academy of Sciences of Ukraine" (Zaporizhzhia city). Research material was: solid 

component of atmospheric aerosol sampled from horizontal and vertical air flows; river suspended 

mater and coastal soils. Laboratory studies included electron microscopic analysis of natural mate-

rial samples, microelemental, chemical and textural analysis. Parallel continuous observations of 

hydrometeorological factors (speeds, directions and duration of winds, precipitation) were carried 

out, that provided comprehensive approach to processing and generalization of research results. 

Dependence of copper concentration (in different environments) from weather conditions are pre-

sented in the article. 

Presented research results allowed to determine a number of existing patterns of copper dis-

tribution in the near-surface air of Zaporizhzhia city, suspended matter and bottom sediments of the 

Dnieper, the surface soils of the city. Mineralogical, morphological, chemical and granulometric 

characteristics of particles of air and river suspension allowed identifying the sources of emissions 

and dependence of copper concentration on those sources. Continuation of such investigations will 

create an effective system for assessing the impact of certain production processes on the distribu-

tion of copper in various components of the natural environment of Zaporizhzhia city. 

Keywords: air aerosol, soils, heavy metals, trace element composition, copper. 
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ʄʆʈʌʆʃʆɻɯʏʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ˆʈʋʅʊɯɺ ɿɸʇʃɸɺʀ ʈɯʂʀ ʉʊʈʀʁ 

ʋ ʄɽɾɸʍ ɻɯʈʉʔʂʆɰ ʏɸʉʊʀʅʀ ʋʂʈɸɰʅʉʔʂʀʍ ʂɸʈʇɸʊ 

 

ɺʧʝʨʰʝ ʚ ʟʘʧʣʘʚʽ ʨ. ʉʪʨʠʡ ʫ ʤʝʞʘʭ ʛʽʨʩʴʢʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ ʧʨʦʚʝʜʝʥʦ 
ʢʦʤʧʣʝʢʩʥʝ ʚʠʚʯʝʥʥʷ ʟʘʧʣʘʚʥʠʭ ˇʨʫʥʪʽʚ, ʟʦʢʨʝʤʘ, ʚʠʢʦʥʘʥʦ ʧʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʚʯʝʥʥʷ 

ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʛʝʥʝʪʠʯʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʮʠʭ ˇʨʫʥʪʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʝʨʝʜ 

ʚʩʴʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʘʣʶʚʽʘʣʴʥʠʭ ˇʨʫʥʪʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʟʘʧʣʘʚʠ ʨʽʯʢʠ ʉʪʨʠʡ ʫ ʤʝʞʘʭ ʪʝʨʠ-

ʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʧʦʰʠʨʝʥʽ ʣʠʰʝ ʘʣʶʚʽʘʣʴʥʽ ʜʝʨʥʦʚʽ ˇʨʫʥʪʠ, ʱʦ ʻ ʟʘʢʦʥʦʤʽʨʥʦ, ʦʩʢʽʣʴʢʠ ʪʝ-

ʨʠʪʦʨʽʷ ʜʦʩʣʽʜʞʝʥʴ ʟʥʘʭʦʜʠʪʴʩʷ ʥʝʜʘʣʝʢʦ ʚʽʜ ʚʠʪʦʢʽʚ ʨʽʯʢʠ, ʪʦʤʫ ʟʘʧʣʘʚʘ ʮʽʻʾ ʨʽʯʢʠ ʻ ʚʽʜʥʦ-
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ʩʥʦ ʤʦʣʦʜʦʶ ʽ ʫʤʦʚ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʧʦʪʫʞʥʠʭ ʘʣʶʚʽʘʣʴʥʠʭ ʣʫʯʥʠʭ ʽ ʣʫʯʥʦ-ʙʦʣʦʪʥʠʭ ˇʨʫʥʪʽʚ 

ʱʝ ʥʝʤʘʻ. ʉʝʨʝʜ ʘʣʶʚʽʘʣʴʥʠʭ ʜʝʨʥʦʚʠʭ ˇʨʫʥʪʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʯʽʪʢʦ ʚʠʦʢʨʝʤʣʝʥʦ 

ʜʚʘ ʨʽʟʥʠʭ ʟʘ ʤʦʨʬʦʣʦʛʽʯʥʦʶ ʙʫʜʦʚʦʶ ʪʠʧʠ ˇʨʫʥʪʽʚ: ʙʽʣʴʰ ʤʦʣʦʜʽ ʘʣʶʚʽʘʣʴʥʽ ʜʝʨʥʦʚʽ ʢʦʨʦʪ-

ʢʦʧʨʦʬʽʣʴʥʽ ʪʘ ʚʣʘʩʥʝ ʘʣʶʚʽʘʣʴʥʽ ʜʝʨʥʦʚʽ ˇʨʫʥʪʠ. ɺʣʘʩʥʝ ʘʣʶʚʽʘʣʴʥʽ ʜʝʨʥʦʚʽ ˇʨʫʥʪʠ ʧʦʰʠʨʝʥʽ 

ʚ ʧʨʠʨʫʩʣʦʚʽʡ ʚʠʨʽʚʥʷʥʽʡ ʯʘʩʪʠʥʽ ʟʘʧʣʘʚʠ ʨʽʯʢʠ ʉʪʨʠʡ, ʘ ʾʭʥʽ ʢʦʨʦʪʢʦʧʨʦʬʽʣʴʥʽ ʧʽʜʪʠʧʠ 

ʪʨʘʧʣʷʶʪʴʩʷ ʥʘ ʧʨʠʨʫʩʣʦʚʦʤʫ ʚʘʣʽ, ʪʦʙʪʦ ʥʘ ʥʘʡʙʽʣʴʰ ʧʽʜʚʠʱʝʥʠʭ ʜʽʣʷʥʢʘʭ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʣʶʚʽʘʣʴʥʽ ˇʨʫʥʪʠ, ʟʘʧʣʘʚʘ ʨʽʯʢʠ, ʤʦʨʬʦʣʦʛʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʽʚ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʉʝʨʝʜ ʜʦʩʠʪʴ ʜʦʙʨʝ ʚʠʚʯʝʥʠʭ ʙʫʨʦʟʝʤʽʚ ʋʢʨʘʾʥʩʴ-

ʢʠʭ ʂʘʨʧʘʪ ʚʫʟʴʢʠʤʠ ʟʚʠʚʠʩʪʠʤʠ ʢʦʥʪʫʨʘʤʠ ʚ ʟʘʧʣʘʚʘʭ ʛʽʨʩʴʢʠʭ ʨʽʢ ʟʘʣʷʛʘʶʪʴ 

ʤʦʣʦʜʽ ʘʣʶʚʽʘʣʴʥʽ ˇʨʫʥʪʠ, ʷʢʽ, ʭʦʯʘ ʡ ʦʢʦʥʪʫʨʝʥʽ ʥʘ ʢʘʨʪʘʭ ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ ʫ ʣʝ-

ʛʝʥʜʘʭ, ʧʨʦʪʝ ʥʘʩʧʨʘʚʜʽ ʜʫʞʝ ʤʘʣʦ ʚʠʚʯʝʥʽ. ɿʘʡʤʘʶʯʠ ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʫ 

ʧʣʦʱʫ, ʘʣʶʚʽʘʣʴʥʽ ˇʨʫʥʪʠ ʨʽʢʠ ʉʪʨʠʡ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʟʦʥʘʣʴʥʠʭ ˇʨʫʥʪʽʚ, ʻ ʧʨʘʢ-

ʪʠʯʥʦ ʥʝ ʚʠʚʯʝʥʠʤʠ ʟ ʪʦʯʢʠ ʟʦʨʫ ʚʣʘʩʪʠʚʦʩʪʝʡ ʽ, ʦʩʦʙʣʠʚʦ, ˇʝʥʝʟʠ ˇʨʫʥʪʽʚ. 

ʉʢʣʘʜʥʦʶ ʽ ʟʦʚʩʽʤ ʥʝ ʚʠʚʯʝʥʦʶ ʻ ʩʪʨʫʢʪʫʨʘ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ. ɺʠʚʯʝʥʥʷ ˇʝ-

ʥʝʟʠ, ʩʢʣʘʜʫ ʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʽʚ ʟʘʧʣʘʚ ʨʽʢ, ʧʦʪʝʥʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ˇʨʫʥ-

ʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʜʦʟʚʦʣʠʪʴ ʚʠʟʥʘʯʠʪʠ ʜʦʮʽʣʴʥʽʩʪʴ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʰʣʷʭʠ ʧʽʜ-

ʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʩʽʥʦʢʦʩʥʠʭ ʽ ʧʘʩʦʚʠʱʥʠʭ ʫʛʽʜʴ, ʦʮʽʥʠʪʠ ʝʢʦʣʦʛʽʯʥʠʡ 

ʩʪʘʥ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʘʣʶʚʽʘʣʴʥʠʭ ˇʨʫʥʪʽʚ. 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʢʦʤʧʣʝʢʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘʧʣʘʚʥʠʭ 

ˇʨʫʥʪʽʚ ʛʽʨʩʴʢʠʭ ʩʠʩʪʝʤ ʚ ʋʢʨʘʾʥʽ ʤʘʡʞʝ ʥʝ ʧʨʦʚʦʜʠʣʦʩʷ. ʏʝʨʝʟ ʮʝ ʽʩʥʫʻ ʧʨʦ-

ʙʣʝʤʘ ʚ ʢʣʘʩʠʬʽʢʘʮʽʾ, ʜʽʘʛʥʦʩʪʠʮʽ, ʥʦʤʝʥʢʣʘʪʫʨʽ ʽ ʢʘʨʪʫʚʘʥʥʽ ʮʠʭ ˇʨʫʥʪʽʚ. ɺʠʥʠ-

ʢʘʻ ʧʝʚʥʘ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚ ʥʦʤʝʥʢʣʘʪʫʨʥʠʭ ʩʧʠʩʢʘʭ ˇʨʫʥʪʽʚ ʚ ʣʝʛʝʥʜʘʭ ʜʦ ˇʨʫ-

ʥʪʦʚʠʭ ʢʘʨʪ ʛʽʨʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ ʟ ʥʘʷʚʥʦʶ ʩʠʪʫʘʮʽʻʶ ʥʘ ʤʽʩʮʝʚʦʩʪʽ. ʉʘʤʝ ʪʦʤʫ 

ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʘʣʶʚʽʘʣʴʥʠʭ ˇʨʫ-

ʥʪʽʚ ʟʘʧʣʘʚ ʨʽʢ ʛʽʨʩʴʢʠʭ ʩʠʩʪʝʤ ʟ ʦʧʠʩʦʤ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʤʦʨʬʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ 

ʧʨʦʬʽʣʶ, ʣʘʙʦʨʘʪʦʨʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʬʽʟʠʯʥʠʭ, ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘ-

ʩʪʠʚʦʩʪʝʡ ˇʨʫʥʪʽʚ ʽ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʮʠʭ ʪʝʨʠʪʦʨʽʡ. 

ʄʘʪʝʨʽʘʣ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʴ ʤʦʨʬʦʣʦʛʽʯ-

ʥʦʾ ʙʫʜʦʚʠ ʧʨʦʬʽʣʶ ʘʣʶʚʽʘʣʴʥʠʭ ʜʝʨʥʦʚʠʭ ˇʨʫʥʪʽʚ ʟʘʧʣʘʚʠ ʨʽʯʢʠ ʉʪʨʠʡ ʫ ʤʝ-

ʞʘʭ ʛʽʨʩʴʢʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʝʢʩʧʝʜʠʮʽʡʥʠʡ, ʧʦ-

ʨʽʚʥʷʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʠʡ, ʧʦʨʽʚʥʷʣʴʥʦ-ʧʨʦʬʽʣʴʥʠʡ ʤʝʪʦʜʠ, ʘ ʪʘʢʦʞ ʤʝʪʦʜ-

ʢʣʶʯʽʚ-ʘʥʘʣʦʛʽʚ.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺʠʚʯʝʥʥʷ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ ʻ ʦʜʥʠʤ ʽʟ 

ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʽ ʥʘʡʜʘʚʥʽʰʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ˇʨʫʥʪʽʚ, ʷʢʠʡ ʜʘʻ ʟʤʦʛʫ 

ʩʪʚʦʨʠʪʠ ʫʷʚʣʝʥʥʷ ʧʨʦ ʟʘʛʘʣʴʥʫ ʙʫʜʦʚʫ ˇʨʫʥʪʦʚʦʛʦ ʧʨʦʬʽʣʶ. ʇʦʪʫʞʥʽʩʪʴ, ʚʦʣʦ-

ʛʽʩʪʴ, ʢʦʣʽʨ, ʛʣʠʙʠʥʘ ʛʫʤʫʩʦʚʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ, ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ, ʩʪʨʫʢ-

ʪʫʨʘ, ʩʢʣʘʜʝʥʥʷ, ʛʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ ʽ ʬʦʨʤʘ ʧʨʦʷʚʫ ʢʘʨʙʦʥʘʪʽʚ, ʥʘʷʚʥʽʩʪʴ ʥʦʚʦ-

ʫʪʚʦʨʝʥʴ, ʚʢʣʶʯʝʥʴ, ʭʘʨʘʢʪʝʨ ʧʝʨʝʭʦʜʫ ʤʽʞ ʛʦʨʠʟʦʥʪʘʤʠ ʪʘ ʽʥʰʽ ʤʦʨʬʦʣʦʛʽʯʥʽ 

ʦʟʥʘʢʠ ʜʘʶʪʴ ʟʤʦʛʫ ʨʦʙʠʪʠ ʜʝʷʢʽ ʧʨʠʧʫʱʝʥʥʷ ʱʦʜʦ ʷʢʽʩʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʤʽʞ 
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ʛʦʨʠʟʦʥʪʘʤʠ ʽ ʤʦʞʫʪʴ ʜʘʪʠ ʫʷʚʣʝʥʥʷ ʧʨʦ ʭʘʨʘʢʪʝʨ ʨʝʞʠʤʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʩʫ-

ʯʘʩʥʽ ʧʨʦʮʝʩʠ ˇʝʥʝʟʠ ˇʨʫʥʪʽʚ. 

ʆʩʦʙʣʠʚʽʩʪʶ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʬʽʣʶ ʘʣʶʚʽʘʣʴʥʠʭ ˇʨʫʥʪʽʚ ʻ ʧʦʻʜʥʘʥʥʷ ʟʘ-

ʧʣʘʚʥʦʛʦ ʧʨʦʮʝʩʫ (ʧʝʨʽʦʜʠʯʥʦʛʦ ʟʘʪʦʧʣʝʥʥʷ ˇʨʫʥʪʽʚ ʟʘʧʣʘʚʠ ʧʘʚʦʜʢʦʚʠʤʠ ʽ ʧʦ-

ʚʝʥʝʚʠʤʠ ʚʦʜʘʤʠ) ʪʘ ʘʣʶʚʽʘʣʴʥʦʛʦ (ʥʘʢʦʧʠʯʝʥʥʷ ʨʽʯʢʦʚʦʛʦ ʘʣʶʚʽʶ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʦʩʽʜʘʥʥʷ ʥʘ ʧʦʚʝʨʭʥʽ ʟʘʧʣʘʚʥʠʭ ˇʨʫʥʪʽʚ ʪʚʝʨʜʠʭ ʯʘʩʪʠʥʦʢ ʽʟ ʧʘʚʦʜʢʦʚʠʭ ʽ ʧʦʚʝ-

ʥʝʚʠʭ ʚʦʜ) [5]. 

ɺʘʞʣʠʚʽʩʪʴ ʘʣʶʚʽʘʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʟʘʧʣʘʚʥʦʤʫ ˇʨʫʥʪʦʪʚʦʨʝʥʥʽ ʚʽʜʤʽʯʘʣʠ 

ʆ.ɹ. ɺʦʚʢ, ʆ.ʃ. ʆʨʣʦʚ. ɺʯʝʥʽ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʫ ʩʚʦʾʭ ʚʣʘʩʪʠʚʦʩʪʷʭ ʘʣʶʚʽʘʣʴʥʽ 

ʥʘʥʦʩʠ ʫʩʧʘʜʢʫʚʘʣʠ ʦʩʦʙʣʠʚʦʩʪʽ ʚʩʴʦʛʦ ʩʧʝʢʪʨʫ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʽ ʪʠʧʽʚ ʦʨʛʘʥʽʯ-

ʥʠʭ ʨʝʰʪʦʢ ʙʘʩʝʡʥʫ ʨʽʯʢʠ. ɺʦʥʠ ʘʢʪʠʚʥʦ ʚʢʣʶʯʘʶʪʴʩʷ ʚ ˇʨʫʥʪʦʪʚʦʨʥʠʡ ʧʨʦʮʝʩ, 

ʚʠʟʥʘʯʘʶʯʠ ʡʦʛʦ ʩʧʨʷʤʦʚʘʥʽʩʪʴ [3]. 

ʇʝʨʝʚʘʞʘʶʯʠʤ ʧʨʦʮʝʩʦʤ ˇʨʫʥʪʦʪʚʦʨʝʥʥʷ ʚ ʟʘʧʣʘʚʘʭ ʨʽʢ, ʥʘ ʜʫʤʢʫ ɺ.ʈ. ɺʽ-

ʣʴʷʤʩʘ, ʻ ʜʝʨʥʦʚʠʡ ʧʨʦʮʝʩ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʢʦʧʠʯʝʥʥʷʤ ʫ ˇʨʫʥʪʽ ʦʨʛʘ-

ʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʘʢʫʤʫʣʷʮʽʻʶ ʅʽʪʨʦʛʝʥʫ, ʬʦʨʤʫʚʘʥʥʷʤ ʟʝʨʥʠʩʪʦʾ ʩʪʨʫʢʪʫʨʠ 

ʚʝʨʭʥʽʭ ʛʦʨʠʟʦʥʪʽʚ ˇʨʫʥʪʫ. ɺʝʣʠʢʠʤ ʟʜʦʙʫʪʢʦʤ ʻ ʡʦʛʦ ʙʽʦʣʦʛʽʯʥʘ ʢʦʥʮʝʧʮʽʷ, ʚ 

ʷʢʽʡ ʘʚʪʦʨ ʜʦʚʽʚ ʥʝʘʙʠʷʢʫ ʨʦʣʴ ʨʦʩʣʠʥʥʦʩʪʽ ʫ ʟʘʧʣʘʚʥʦʤʫ ˇʨʫʥʪʦʪʚʦʨʝʥʥʽ. 

ɺʯʝʥʠʡ ʚʚʘʞʘʚ, ʱʦ ʚ ʟʘʧʣʘʚʘʭ ʨʽʢ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʜʝʨʥʦʚʠʡ ʧʨʦʮʝʩ ʫ 

ʡʦʛʦ ʥʘʡʙʽʣʴʰ ʯʠʩʪʦʤʫ ʚʠʛʣʷʜʽ, ʷʢʠʡ ʥʝ ʧʝʨʝʨʠʚʘʻʪʴʩʷ ʚʤʽʰʫʚʘʥʥʷʤ ʧʽʜʟʦʣʦʫʪ-

ʚʦʨʶʶʯʦʛʦ ʧʨʦʮʝʩʫ [2]. 

ɿʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʙʫʜʦʚʠ ʧʨʦʬʽʣʶ ʽ ʢʦʤʧʣʝʢʩʫ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢ, ʩʧʽʚ-

ʚʽʜʥʦʰʝʥʥʷ ˇʨʫʥʪʦʪʚʦʨʥʦʛʦ ʪʘ ʘʣʶʚʽʘʣʴʥʦ-ʩʝʜʠʤʝʥʪʘʮʽʡʥʦʛʦ ʧʨʦʮʝʩʽʚ, ʩʪʫʧʝʥʷ 

ʽ ʭʘʨʘʢʪʝʨʫ ʛʽʛʨʦʤʦʨʬʽʟʤʫ (ʟʚʦʣʦʞʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʤʠ ʽ ˇʨʫʥʪʦʚʠʤʠ ʚʦʜʘʤʠ) 

ʘʣʁʚʽʘʣʴʥʽ ˇʨʫʥʪʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʪʨʠ ʪʠʧʠ: ʘʣʶʚʽʘʣʴʥʽ ʜʝʨʥʦʚʽ, ʣʫʯʥʽ ʪʘ ʙʦʣʦʪʥʽ. 

ɸʣʶʚʽʘʣʴʥʽ ˇʨʫʥʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʤ ʟʘ ɽ-ɯ ʛʦʨʠʟʦʥ-

ʪʘʤʠ ʪʠʧʦʤ ʧʨʦʬʽʣʶ, ʾʭ ʧʦʜʽʣʷʶʪʴ ʥʘ ʪʘʢʽ ʛʝʥʝʪʠʯʥʽ ʛʦʨʠʟʦʥʪʠ: ʛʫʤʫʩʦʚʦ-

ʘʢʫʤʫʣʷʪʠʚʥʠʡ (ʅ), ʚʝʨʭʥʽʡ ʧʝʨʝʭʽʜʥʠʡ (ʅʨ), ʥʠʞʥʽʡ ʧʝʨʝʭʽʜʥʠʡ (ʈh) [4]. 

ɿʘʟʚʠʯʘʡ, ʮʽ ˇʨʫʥʪʠ ʦʛʣʝʻʥʽ. ɻʣʠʙʠʥʘ ʧʦʷʚʠ, ʟʦʚʥʽʰʥʽ ʦʟʥʘʢʠ ʪʘ ʽʥʪʝʥʩʠʚ-

ʥʽʩʪʴ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʟʘʣʝʞʘʪʴ ʚʽʜ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʽ ʪʨʠʚʘʣʦʩʪʽ ʧʘʚʦʜʢʘ ʥʘ 

ʧʝʚʥʽʡ ʯʘʩʪʠʥʽ ʟʘʧʣʘʚʠ. ɺ ʘʣʶʚʽʘʣʴʥʠʭ ˇʨʫʥʪʘʭ ʟʘʧʣʘʚʠ ʨʽʢʠ ʉʪʨʠʡ ʩʧʦʩʪʝʨʽʛʘ-

ʪʁʴʩʷ ʧʨʦʮʝʩ ʦʛʣʝʻʥʥʷ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʽʨʞʘʚʠʭ ʧʣʷʤ ʨʽʟʥʦʛʦ ʨʦʟʤʽ-

ʨʫ, ʧʨʠʯʦʤʫ ʦʛʣʝʻʥʠʤʠ ʻ ʧʝʨʝʚʘʞʥʦ ʥʠʞʥʽ ʧʝʨʝʭʽʜʥʽ ʜʦ ʧʦʨʦʜʠ ʛʦʨʠʟʦʥʪʠ. 

ʆʩʢʽʣʴʢʠ ʮʽ ˇʨʫʥʪʠ ʬʦʨʤʫʶʪʴʩʷ ʫ ʟʘʧʣʘʚʽ ʨʽʢʠ, ʪʦ ʦʯʝʚʠʜʥʦ, ʱʦ ʚʦʥʠ ʻ ʙʽ-

ʣʴʰʦʶ ʯʠ ʤʝʥʰʦʶ ʤʽʨʦʶ ʟʚʦʣʦʞʝʥʽ. ʗʢ ʚʽʜʦʤʦ, ʚʦʣʦʛʽʩʪʴ ˇʨʫʥʪʫ ʚʧʣʠʚʘʻ ʥʘ 

ʡʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ. ʋ ʚʦʣʦʛʦʤʫ, ʩʠʨʦʤʫ ʯʠ ʤʦʢʨʦʤʫ ʩʪʘʥʽ ʛʫʤʫʩʦʚʽ ʛʦʨʠʟʦʥʪʠ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ˇʨʫʥʪʽʚ ʤʘʶʪʴ ʩʽʨʠʡ ʪʘ ʙʫʨʠʡ ʢʦʣʽʨ, ʘ ʧʨʠ ʚʠʩʫʰʫʚʘʥʥʽ ʚ ʣʘʙʦ-

ʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʟʘʙʘʨʚʣʝʥʥʷ ʮʠʭ ˇʨʫʥʪʽʚ ʨʽʟʢʦ ʟʤʽʥʶʻʪʴʩʷ (ʚʽʜ ʩʽʨʦʛʦ ʜʦ ʩʚʽʪ-

ʣʦ-ʩʽʨʦʛʦ, ʚʽʜ ʙʫʨʦʛʦ ï ʜʦ ʩʚʽʪʣʦ-ʙʫʨʦʛʦ). 
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ʉʝʨʝʜ ʚʩʴʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ ʘʣʶʚʽʘʣʴʥʠʭ ˇʨʫʥʪʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʟʘʧʣʘʚʠ ʨʽʯʢʠ 

ʉʪʨʠʡ ʫ ʤʝʞʘʭ ʛʽʨʩʴʢʦʾ ʯʘʩʪʠʥʠ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ ʧʦʰʠʨʝʥʽ ʣʠʰʝ ʘʣʶʚʽʘʣʴʥʽ 

ʜʝʨʥʦʚʽ ˇʨʫʥʪʠ. ʎʝ ʟʘʢʦʥʦʤʽʨʥʦ, ʦʩʢʽʣʴʢʠ ʪʝʨʠʪʦʨʽʷ ʜʦʩʣʽʜʞʝʥʴ ʟʥʘʭʦʜʠʪʴʩʷ ʥʝ-

ʜʘʣʝʢʦ ʚʽʜ ʚʠʪʦʢʽʚ ʨʽʯʢʠ, ʪʦʤʫ ʟʘʧʣʘʚʘ ʮʽʻʾ ʨʽʯʢʠ ʻ ʚʽʜʥʦʩʥʦ ʤʦʣʦʜʦʶ ʽ ʫʤʦʚ ʜʣʷ 

ʬʦʨʤʫʚʘʥʥʷ ʧʦʪʫʞʥʠʭ ʘʣʶʚʽʘʣʴʥʠʭ ʣʫʯʥʠʭ ʽ ʣʫʯʥʦ-ʙʦʣʦʪʥʠʭ ˇʨʫʥʪʽʚ ʱʝ ʥʝʤʘʻ. 

ʇʦʩʪʫʧʦʚʠʡ ʨʦʟʚʠʪʦʢ ʘʣʶʚʽʘʣʴʥʠʭ ˇʨʫʥʪʽʚ ʚʽʜ ʩʣʘʙʦʨʦʟʚʠʥʫʪʠʭ, ʷʢʽ ʤʘʶʪʴ ʘʣʶ-

ʚʽʘʣʴʥʫ ʰʘʨʫʚʘʪʽʩʪʴ (ʜʝʨʥʦʚʽ ʰʘʨʫʚʘʪʽ ˇʨʫʥʪʠ), ʽ ʙʽʣʴʰ ʨʦʟʚʠʥʫʪʠʭ, ʷʢʽ ʱʝ ʟʙʝ-

ʨʽʛʘʶʪʴ ʩʧʝʮʠʬʽʢʫ ʟʘʧʣʘʚʥʦʛʦ ˇʨʫʥʪʦʪʚʦʨʝʥʥʷ (ʜʝʨʥʦʚʽ ʽ ʣʫʯʥʽ ˇʨʫʥʪʠ), ʜʦ ʜʦʙ-

ʨʝ ʨʦʟʚʠʥʫʪʠʭ, ʧʦʜʽʙʥʠʭ ʜʦ ˇʨʫʥʪʽʚ ʤʝʞʠʨʽʯ (ʜʝʨʥʦʚʦ-ʧʽʜʟʦʣʠʩʪʽ, ʩʽʨʽ ʣʽʩʦʚʽ, 

ʯʦʨʥʦʟʝʤʠ), ʚʩʪʘʥʦʚʠʣʠ ʨʷʜ ʚʯʝʥʠʭ, ʩʝʨʝʜ ʷʢʠʭ ʤʦʞʥʘ ʚʽʜʤʽʪʠʪʠ ɻ.ɺ. ɼʦʙʨʦ-

ʚʦʣʴʩʴʢʦʛʦ, ʆ.ʃ. ɸʣʝʢʩʘʥʜʨʦʚʩʴʢʦʛʦ, ʃ.ɸ. ʗʙʣʦʥʩʴʢʠʭ, ʷʢʽ ʜʦʩʣʽʜʞʫʚʘʣʠ ˇʝʥʝ-

ʟʫ, ʝʚʦʣʶʮʽʶ, ʪʘ ʚʣʘʩʪʠʚʦʩʪʽ ˇʨʫʥʪʽʚ ʟʘʧʣʘʚ ʈʫʩʴʢʦʾ ʨʽʚʥʠʥʠ [1; 4; 7]. 

ʉʝʨʝʜ ʘʣʶʚʽʘʣʴʥʠʭ ʜʝʨʥʦʚʠʭ ˇʨʫʥʪʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʯʽʪʢʦ ʚʠʦʢ-

ʨʝʤʣʝʥʦ ʜʚʘ ʨʽʟʥʠʭ ʟʘ ʤʦʨʬʦʣʦʛʽʯʥʦʶ ʙʫʜʦʚʦʶ ʧʽʜʪʠʧʠ ˇʨʫʥʪʽʚ: ʙʽʣʴʰ ʤʦʣʦʜʽ 

ʘʣʶʚʽʘʣʴʥʽ ʜʝʨʥʦʚʽ ʢʦʨʦʪʢʦʧʨʦʬʽʣʴʥʽ ʪʘ ʚʣʘʩʥʝ ʘʣʶʚʽʘʣʴʥʽ ʜʝʨʥʦʚʽ ˇʨʫʥʪʠ. 

ʊʘʢʽ ʜʽʘʛʥʦʩʪʠʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʩʝʨʝʜ ʜʝʨʥʦʚʠʭ ˇʨʫʥʪʽʚ ʚʽʜʤʽʯʘʣʠ ʱʝ ɺ.ɸ. 

ʂʦʚʜʘ ʽ ɹ.ɻ. ʈʦʟʘʥʦʚ, ʷʢʽ ʚʚʘʞʘʣʠ, ʱʦ ʦʜʥʽʻʶ ʟ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʢʦʨʦʪʢʦʧʨʦʬʽʣʴʥʠʭ ˇʨʫʥʪʽʚ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʙʫʜʴ-ʷʢʠʭ ʽʥʰʠʭ, ʢʨʽʤ ʛʫʤʫʩʦʚʦʛʦ, ʛʝ-

ʥʝʪʠʯʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʫ ʧʨʦʬʽʣʽ ʯʠ ʥʘʷʚʥʽʩʪʴ ʭʦʯʘ ʙ ʾʭʥʽʭ ʩʣʘʙʢʠʭ ʦʟʥʘʢ, ʥʝʜʦ-

ʩʪʘʪʥʽʭ ʜʣʷ ʤʦʨʬʦʣʦʛʽʯʥʦʛʦ ʚʠʜʽʣʝʥʥʷ ʛʦʨʠʟʦʥʪʽʚ [5]. 

ɺʣʘʩʥʝ ʘʣʶʚʽʘʣʴʥʽ ʜʝʨʥʦʚʽ ˇʨʫʥʪʠ ʧʦʰʠʨʝʥʽ ʚ ʧʨʠʨʫʩʣʦʚʽʡ ʚʠʨʽʚʥʷʥʽʡ ʯʘʩ-

ʪʠʥʽ ʟʘʧʣʘʚʠ ʨʽʯʢʠ ʉʪʨʠʡ, ʘ ʾʭʥʽ ʢʦʨʦʪʢʦʧʨʦʬʽʣʴʥʽ ʧʽʜʪʠʧʠ ʪʨʘʧʣʷʶʪʴʩʷ ʥʘ ʧʨʠ-

ʨʫʩʣʦʚʦʤʫ ʚʘʣʽ, ʪʦʙʪʦ ʥʘ ʥʘʡʙʽʣʴʰ ʧʽʜʚʠʱʝʥʠʭ ʜʽʣʷʥʢʘʭ. 

ʋ ʧʨʦʬʽʣʽ ʘʣʶʚʽʘʣʴʥʠʭ ʜʝʨʥʦʚʠʭ ʢʦʨʦʪʢʦʧʨʦʬʽʣʴʥʠʭ ˇʨʫʥʪʽʚ ʧʦʪʫʞʥʽʩʪʴ 

ʛʫʤʫʩʦʚʘʥʦʾ ʯʘʩʪʠʥʠ ʧʨʦʬʽʣʶ ʥʝ ʧʝʨʝʚʠʱʫʻ 30 ʩʤ. ʋ ʤʦʨʬʦʣʦʛʽʯʥʽʡ ʙʫʜʦʚʽ ʚʠ-

ʜʽʣʷʻʪʴʩʷ ʛʫʤʫʩʦʚʦ-ʘʢʫʤʫʣʷʪʠʚʥʠʡ ʛʦʨʠʟʦʥʪ ʧʦʪʫʞʥʽʩʪʶ 21 ʩʤ, ʙʫʨʦʛʦ ʟ ʩʽʨʫ-

ʚʘʪʠʤ ʚʽʜʪʽʥʢʦʤ ʢʦʣʴʦʨʫ, ʟʝʨʥʠʩʪʦ-ʧʦʨʦʭʫʚʘʪʦʾ ʩʪʨʫʢʪʫʨʠ, ʣʝʛʢʦʩʫʛʣʠʥʢʦʚʦʛʦ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ. 

ʇʽʜ ʛʫʤʫʩʦʚʠʤ ʛʦʨʠʟʦʥʪʦʤ ʟʘʣʷʛʘʻ ʧʝʨʝʭʽʜʥʠʡ ʜʦ ʧʦʨʦʜʠ ʛʦʨʠʟʦʥʪ, ʙʫʨʦʛʦ 

ʦʜʥʦʨʽʜʥʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ, ʥʝʪʨʠʚʢʦʾ ʛʨʫʜʢʫʚʘʪʦ-ʧʦʨʦʭʫʚʘʪʦʾ ʩʪʨʫʢʪʫʨʠ, ʩʫʧʽ-

ʱʘʥʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ ʜʨʽʙʥʦʟʝʤʫ. ʇʦʯʠʥʘʶʯʠ ʟ ʮʴʦʛʦ ʛʦʨʠʟʦʥʪʫ 

ʧʨʠʩʫʪʥʽ ʫʣʘʤʢʠ ʧʦʨʦʜʠ ʫ ʚʠʛʣʷʜʽ ʜʨʽʙʥʦʾ ʛʘʣʴʢʠ ʽ ʛʘʣʝʯʥʠʢʘ. 

ʅʠʞʯʝ ʮʴʦʛʦ ʛʦʨʠʟʦʥʪʫ ʟʘʣʷʛʘʶʪʴ ʩʫʯʘʩʥʽ ʘʣʶʚʽʘʣʴʥʽ ʚʽʜʢʣʘʜʠ (ʨʽʥʥʷʢʠ), 

ʜʝ ʧʦʤʽʞ ʚʝʣʠʢʠʭ ʦʢʘʪʘʥʠʭ ʚʘʣʫʥʽʚ, ʛʘʣʝʯʥʠʢʘ ʽ ʛʘʣʴʢʠ ʨʦʟʤʽʱʝʥʽ ʥʝʚʝʣʠʢʽ ʦʩʝ-

ʨʝʜʢʠ ʜʫʞʝ ʩʣʘʙʦʛʫʤʫʩʦʚʘʥʦʛʦ ʜʨʽʙʥʦʟʝʤʫ. 

ʅʠʞʯʝ ʧʦʜʘʥʦ ʤʦʨʬʦʣʦʛʽʯʥʠʡ ʦʧʠʩ ʧʨʦʬʽʣʶ ʮʠʭ ˇʨʫʥʪʽʚ. 

ʈʦʟʨʽʟ ˉ1ïɺ.-ʉ. ʟʘʢʣʘʜʝʥʠʡ 6ʤ ʥʘ ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ ʚʽʜ ʨʫʩʣʘ ʨʽʯʢʠ ʉʪʨʠʡ ʽ 

300 ʤ ʥʘ ʧʽʚʥʽʯʥʠʡ ʟʘʭʽʜ ʚʽʜ ʘʚʪʦʜʦʨʦʛʠ ʃʴʚʽʚïʉʢʦʣʝ ʚ ʩʭʽʜʥʠʭ ʦʢʦʣʠʮʷʭ ʩʤʪ. 

ɺʝʨʭʥʻ ʉʠʥʴʦʚʠʜʥʝ ʉʢʦʣʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ.  
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ʋʛʽʜʜʷ ï ʯʘʛʘʨʥʠʢʠ. 

ʈʦʩʣʠʥʥʽʩʪʴ: ʚʝʨʙʘ, ʷʙʣʫʥʷ ʜʠʢʘ, ʙʦʨʱʽʚʥʠʢ, ʜʝʨʝʚʽʡ, ʤʦʣʦʯʘʡ, ʧʦʜʦʨʦʞ-

ʥʠʢ ʣʘʥʮʝʪʦʣʠʩʪʠʡ, ʤʦʭ, ʢʦʥʶʰʠʥʘ. 

ɻʣʠʙʠʥʘ ʨʦʟʨʽʟʫ ï 51 ʩʤ. 

ʆʛʣʝʻʥʥʷ ï ʚʽʜʩʫʪʥʻ. 

ˆʨʫʥʪʦʚʽ ʚʦʜʠ ï ʥʝ ʚʩʢʨʠʪʽ. 

ʅʘʟʚʘ ˇʨʫʥʪʫ: ʘʣʶʚʽʘʣʴʥʠʡ ʜʝʨʥʦʚʠʡ ʢʦʨʦʪʢʦʧʨʦʬʽʣʴʥʠʡ ʣʝʛʢʦʩʫʛʣʠʥʢʦ-

ʚʠʡ ʥʘ ʩʫʯʘʩʥʠʭ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ (ʨʽʥʥʷʢʘʭ) (ʟʘ WRB ï Fluvisols Arenic). 

Hd 

0ï4 ʩʤ 

 

ʅ 

4ï21 ʩʤ 

 

 

 

 

ʈh 

21ï33ʩʤ 

 

 

 

 

 

P(h) 

31ï51ʩʤ 

 ɼʝʨʥʠʥʘ; 

 

 

ɻʫʤʫʩʦʚʦ-ʘʢʫʤʫʣʷʪʠʚʥʠʡ ʛʦʨʠʟʦʥʪ, ʩʚʽʞʠʡ, ʙʫʨʠʡ ʟ ʩʽʨʫʚʘʪʠʤ 

ʚʽʜʪʽʥʢʦʤ (10YR 7/4), ʧʫʭʢʠʡ, ʟʝʨʥʠʩʪʦ-ʧʦʨʦʭʫʚʘʪʘ ʩʪʨʫʢʪʫʨʘ, 

ʣʝʛʢʦʩʫʛʣʠʥʢʦʚʠʡ, ʢʦʨʝʥʝʚʠʥʠ, ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʢʦʨʽʥʮʽʚ 

ʪʨʘʚôʷʥʠʩʪʠʭ ʨʦʩʣʠʥ, ʧʝʨʝʭʽʜ ʧʦʩʪʫʧʦʚʠʡ ʟʘ ʢʦʣʴʦʨʦʤ; 

 

ʇʝʨʝʭʽʜʥʠʡ ʜʦ ʧʦʨʦʜʠ ʛʦʨʠʟʦʥʪ, ʩʚʽʞʠʡ, ʙʫʨʠʡ ʦʜʥʦʨʽʜʥʠʡ 

(10YR 6/2), ʩʣʘʙʦʫʱʽʣʴʥʝʥʠʡ, ʥʝʪʨʠʚʢʘ ʛʨʫʜʢʫʚʘʪʦ-ʧʦʨʦʭʫʚʘʪʘ 

ʩʪʨʫʢʪʫʨʘ, ʩʫʧʽʱʘʥʠʡ, ʚʢʣʶʯʝʥʥʷ ʜʨʽʙʥʦʾ ʛʘʣʴʢʠ ʽ ʛʘʣʝʯʥʠʢʘ, 

ʯʝʨʚʦʪʦʯʠʥʠ, ʢʦʨʝʥʝʚʠʥʠ, ʢʦʨʽʥʮʽ ʨʦʩʣʠʥ, ʧʝʨʝʭʽʜ ʜʦ ʥʘʩʪʫʧʥʦ-

ʛʦ ʛʦʨʠʟʦʥʪʫ ʷʩʥʠʡ ʟʘ ʱʽʣʴʥʽʩʪʶ; 

 

ɼʫʞʝ ʩʣʘʙʦʛʫʤʫʩʦʚʘʥʘ ʤʘʪʝʨʠʥʩʴʢʘ ʧʦʨʦʜʘ ï ʨʽʥʥʷʢʠ (ʧʝʨʝʤʽ-

ʰʘʥʽ ʦʢʘʪʘʥʽ ʚʘʣʫʥʠ, ʛʘʣʝʯʥʠʢ ʽ ʛʘʣʴʢʘ), ʩʚʽʪʣʦ-ʙʫʨʘ ʥʝʦʜʥʦʨʽʜ-

ʥʘ ʟ ʙʽʣʷʩʪʠʤʠ ʚʢʣʶʯʝʥʥʷʤʠ ʘʣʶʚʽʘʣʴʥʦʛʦ ʧʽʩʢʫ (10YR 6/1), 

ʱʣ̔ʴʥʘ, ʩʫʧʽʱʘʥʘ, ʙʝʟʩʪʨʫʢʪʫʨʥʘ, ʧʦʦʜʠʥʦʢʽ ʢʦʨʽʥʮʽ ʨʦʩʣʠʥ. 

 

ɺʣʘʩʥʝ ʘʣʶʚʽʘʣʴʥʽ ʜʝʨʥʦʚʽ ˇʨʫʥʪʠ ʬʦʨʤʫʶʪʴʩʷ ʥʘ ʥʘʡʚʠʱʠʭ ʜʽʣʷʥʢʘʭ ʟʘ-

ʧʣʘʚʠ, ʪʦʤʫ ʧʦ ʚʩʴʦʤʫ ʧʨʦʬʽʣʶ ʮʠʭ ˇʨʫʥʪʽʚ ʥʝʤʘʻ ʦʟʥʘʢ ʚʧʣʠʚʫ ʥʘ ʥʠʭ ˇʨʫʥʪʦ-

ʚʠʭ ʚʦʜ. ʃʠʰʝ ʚ ʩʣʘʙʦʛʫʤʫʩʦʚʘʥʽʡ ʤʘʪʝʨʠʥʩʴʢʽʡ ʧʦʨʦʜʽ ʚ ʥʝʟʥʘʯʥʽʡ ʢʽʣʴʢʦʩʪʽ 

ʧʦʤʽʪʥʽ ʽʨʞʘʚʽ ʧʣʷʤʠ ʦʛʣʝʻʥʥʷ. ɺ ʤʦʨʬʦʣʦʛʽʯʥʽʡ ʙʫʜʦʚʽ ʧʨʦʬʽʣʶ ʚʠʜʽʣʷʶʪʴʩʷ 

ʛʦʨʠʟʦʥʪʠ: ʅïʅʨïʈh. 

ɻʫʤʫʩʦʚʦ-ʘʢʫʤʫʣʷʪʠʚʥʠʡ ʛʦʨʠʟʦʥʪ ʧʦʪʫʞʥʽʩʪʶ 10ï12 ʩʤ ʩʚʽʪʣʦ-ʩʽʨʦʛʦ ʟʘ-

ʙʘʨʚʣʝʥʥʷ ʟ ʙʫʨʫʚʘʪʠʤ ʚʽʜʪʽʥʢʦʤ, ʥʝʪʨʠʚʢʦʾ ʛʨʫʜʢʫʚʘʪʦ-ʧʠʣʫʚʘʪʦʾ ʩʪʨʫʢʪʫʨʠ, 

ʧʽʱʘʥʦ-ʣʝʛʢʦʩʫʛʣʠʥʢʦʚʦʛʦ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʦʛʦ ʩʢʣʘʜʫ. 

ɻʫʤʫʩʦʚʠʡ ʧʝʨʝʭʽʜʥʠʡ ʜʦ ʧʦʨʦʜʠ ʛʦʨʠʟʦʥʪ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʛʦʨʠʟʦʥʪʫ ʅ 

ʩʚʽʪʣʦ-ʙʫʨʠʤ ʟʘʙʘʨʚʣʝʥʥʷʤ, ʛʨʫʜʢʫʚʘʪʦ-ʟʝʨʥʠʩʪʦʶ ʩʪʨʫʢʪʫʨʫ ʪʘ ʩʫʧʽʱʘʥʠʤ 

ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʤ ʩʢʣʘʜ. ʇʦʯʠʥʘʶʯʠ ʟ ʮʴʦʛʦ ʛʦʨʠʟʦʥʪʫ, ʧʦʷʚʣʷʶʪʴʩʷ ʚʢʣʁ-
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ʯʝʥʥʷ ʛʘʣʴʢʠ ʽ ʛʘʣʝʯʥʠʢʘ, ʨʦʟʤʽʨʠ ʽ ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ ʟʙʽʣʴʰʫʶʪʴʩʷ ʚʥʠʟ ʧʦ ʧʨʦʬʽ-

ʣʶ. 

ʉʣʘʙʦʛʫʤʫʩʦʚʘʥʘ ʤʘʪʝʨʠʥʩʴʢʘ ʧʦʨʦʜʘ ʙʫʨʦʛʦ ʟʘʙʘʨʚʣʝʥʥʷ, ʛʦʨʽʭʫʚʘʪʦ-

ʛʨʫʙʦʛʨʫʜʢʫʚʘʪʦʾ ʩʪʨʫʢʪʫʨʠ, ʧʨʠʩʫʪʥʽ ʦʟʥʘʢʠ ʦʛʣʝʻʥʥʷ ʫ ʚʠʛʣʷʜʽ ʨʞʘʚʠʭ ʧʣʷʤ. 

ʅʠʞʯʝ ʧʦʜʘʥʦ ʤʦʨʬʦʣʦʛʽʯʥʠʡ ʦʧʠʩ ʧʨʦʬʽʣʶ ʮʠʭ ˇʨʫʥʪʽʚ. 

ʈʦʟʨʽʟ ˉ2ïɺ.-ʉ. ʟʘʢʣʘʜʝʥʠʡ 30 ʤ ʥʘ ʟʘʭʽʜ ʚʽʜ ʨʫʩʣʘ ʨ. ʉʪʨʠʡ ʽ 15 ʤ ʧʦ ʧʝʨ-

ʧʝʥʜʠʢʫʣʷʨʫ ʚʽʜ ʣʽʥʽʾ ʝʣʝʢʪʨʦʧʝʨʝʜʘʯ, ʘ ʪʘʢʦʞ 70 ʤ ʥʘ ʧʽʚʥʽʯ ʚʽʜ ʟʘʣʽʟʥʠʯʥʦʾ ʢʦ-

ʣʽʾ ʉʪʨʠʡïʉʢʦʣʝ ʚ ʦʢʦʣʠʮʷʭ ʩʤʪ. ɺʝʨʭʥʻ ʉʠʥʴʦʚʠʜʥʝ ʉʢʦʣʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ 

ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʋʛʽʜʜʷ ï ʧʘʩʦʚʠʱʝ. 

ʈʦʩʣʠʥʥʽʩʪʴ: ʚʝʨʙʘ, ʙʦʨʱʽʚʥʠʢ, ʜʝʨʝʚʽʡ, ʢʦʥʶʰʠʥʘ, ʧʠʞʤʦ ʟʚʠʯʘʡʥʝ, ʨʦ-

ʤʘʰʢʘ ʣʽʢʘʨʩʴʢʘ, ʧʦʜʦʨʦʞʥʠʢ ʣʘʥʮʝʪʦʣʠʩʪʠʡ, ʙʫʜʷʢ, ʚʦʣʦʰʢʘ. 

ɻʣʠʙʠʥʘ ʨʦʟʨʽʟʫ ï 75 ʩʤ. 

ʆʛʣʝʻʥʥʷ ï ʟ ʛʣʠʙʠʥʠ 53 ʩʤ. 

ˆʨʫʥʪʦʚʽ ʚʦʜʠ ï ʥʝ ʚʩʢʨʠʪʽ. 

ʅʘʟʚʘ ˇʨʫʥʪʫ: ʘʣʶʚʽʘʣʴʥʠʡ ʜʝʨʥʦʚʠʡ ʛʣʠʙʠʥʥʦ-ʛʣʝʶʚʘʪʠʡ ʧʽʱʘʥʦ-

ʣʝʛʢʦʩʫʛʣʠʥʢʦʚʠʡ ʥʘ ʩʫʯʘʩʥʠʭ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ (ʨʽʥʥʷʢʘʭ) (ʟʘ WRB ï 

Fluvisols Arenic). 

Hd 

0ï7 ʩʤ 

H 

7ï19 ʩʤ 

 

 

 

 

Hp 

19ï53 ʩʤ 

 

 

 

 

 

ʈhgl 

53ï75 ʩʤ. 

 

 ɼʝʨʥʠʥʘ; 

 

ɻʫʤʫʩʦʚʦ-ʘʢʫʤʫʣʷʪʠʚʥʠʡ ʛʦʨʠʟʦʥʪ, ʩʫʭʠʡ, ʩʚʽʪʣʦ-ʩʽʨʠʡ ʟ ʩʚʽʪʣʦ-

ʙʫʨʫʚʘʪʠʤ ʚʽʜʪʽʥʢʦʤ (10YR 5/3), ʥʝʦʜʥʦʨʽʜʥʠʡ, ʫʱʽʣʴʥʝʥʠʡ, 

ʛʨʫʜʢʫʚʘʪʦ-ʧʠʣʫʚʘʪʘ ʥʝʩʪʽʡʢʘ ʩʪʨʫʢʪʫʨʘ, ʧʽʱʘʥʦ-

ʣʝʛʢʦʩʫʛʣʠʥʢʦʚʠʡ, ʯʝʨʚʦʪʦʯʠʥʠ, ʢʦʧʨʦʣʽʪʠ, ʢʦʨʝʥʝʚʠʥʠ, ʚʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ ʜʨʽʙʥʠʭ ʢʦʨʽʥʮʽʚ ʪʨʘʚôʷʥʠʩʪʠʭ ʨʦʩʣʠʥ, ʧʝʨʝʭʽʜ ʧʦʩʪʫ-

ʧʦʚʠʡ ʟʘ ʢʦʣʴʦʨʦʤ ʽ ʱʽʣʴʥʽʩʪʶ; 

ɻʫʤʫʩʦʚʠʡ ʧʝʨʝʭʽʜʥʠʡ ʜʦ ʧʦʨʦʜʠ ʛʦʨʠʟʦʥʪ, ʩʚʽʞʠʡ, ʩʚʽʪʣʦ-

ʙʫʨʠʡ ʟ ʞʦʚʪʫʚʘʪʠʤ ʚʽʜʪʽʥʢʦʤ, ʥʝʦʜʥʦʨʽʜʥʠʡ (10YR 5/2), ʱʽʣʴ-

ʥʽʰʠʡ ʥʽʞ ʧʦʧʝʨʝʜʥʽʡ, ʛʨʫʜʢʫʚʘʪʦ- ʟʝʨʥʠʩʪʘ ʥʝʪʨʠʚʢʘ ʩʪʨʫʢʪʫ-

ʨʘ, ʩʫʧʽʱʘʥʠʡ, ʯʝʨʚʦʪʦʯʠʥʠ, ʢʦʨʝʥʝʚʠʥʠ, ʢʦʨʽʥʮʽ ʨʦʩʣʠʥ, ʫ ʚʝʨ-

ʭʥʽʡ ʯʘʩʪʠʥʽ ʛʦʨʠʟʦʥʪʫ ʧʨʠʩʫʪʥʽ ʛʘʣʝʯʥʥʠʢʠ ʜʽʘʤʝʪʨʦʤ ʜʦ 8 ʩʤ., 

ʧʝʨʝʭʽʜ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʷʩʥʠʡ ʟʘ ʢʦʣʴʦʨʦʤ ʽ ʱʽʣʴʥʽʩ-

ʪʶ; 

ʉʣʘʙʦʛʫʤʫʩʦʚʘʥʘ ˇʨʫʥʪʦʪʚʦʨʥʘ ʧʦʨʦʜʘ, ʩʚʽʞʘ, ʙʫʨʘ (10YR 8/3), 

ʛʦʨʽʭʫʚʘʪʦ-ʛʨʫʙʦʛʨʫʜʢʫʚʘʪʘ ʩʪʨʫʢʪʫʨʘ, Fe2O3, ʯʝʨʚʦʪʦʯʠʥʠ, ʢʦ-

ʨʝʥʝʚʠʥʠ, ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʢʦʨʽʥʮʽʚ ʨʦʩʣʠʥ. 

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʚ ʤʦʨʬʦʣʦʛʽʯʥʠʭ ʦʟʥʘʢʘʭ ˇʨʫʥʪʽʚ ʟʘʧʣʘʚʠ ʨʽʯʢʠ ʉʪʨʠʡ 

ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʪʘʢʽ ʦʩʥʦʚʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ: 
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- ˇʨʫʥʪʠ ʤʘʶʪʴ ʥʝʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʟʘ ɽ-ɯ ʛʦʨʠʟʦʥʪʘʤʠ ʪʠʧ ʧʨʦʬʽʣʶ ʟ ʨʦ-

ʟʧʦʜʽʣʦʤ ʥʘ ʛʦʨʠʟʦʥʪʠ: ʅ ï ʅʨ ï ʈh ï ʈ; 

- ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʩʪʫʧʝʥʷ ʨʦʟʚʠʪʢʫ ˇʨʫʥʪʽʚ ʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʛʝʥʝʪʠʯʥʠʭ 

ʛʦʨʠʟʦʥʪʽʚ ʚʠʜʽʣʷʶʪʴ ʙʽʣʴʰ ʤʦʣʦʜʽ ʘʣʶʚʽʘʣʴʥʽ ʜʝʨʥʦʚʽ ʢʦʨʦʪʢʦʧʨʦʬʽʣʴʥʽ ˇʨʫʥ-

ʪʠ ʽ ʘʣʶʚʽʘʣʴʥʽ ʚʣʘʩʥʝ ʜʝʨʥʦʚʽ ˇʨʫʥʪʠ; 

- ʟʘʙʘʨʚʣʝʥʥʷ ʚʝʨʭʥʽʭ ʛʦʨʠʟʦʥʪʽʚ ʩʽʨʝ ʟ ʙʫʨʫʚʘʪʠʤ ʚʽʜʪʽʥʢʦʤ ʘʙʦ ʙʫʨʝ; ʚʥʠʟ 

ʧʦ ʧʨʦʬʽʣʶ ʙʫʨʽ ʪʦʥʠ ʩʪʘʶʪʴ ʙʽʣʴʰ ʧʦʤʽʪʥʠʤʠ; 

- ʦʛʣʝʻʥʥʷ ʥʦʩʠʪʴ ʨʝʣʽʢʪʦʚʠʡ ʭʘʨʘʢʪʝʨ ʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʫ ʥʠ-

ʞʥʽʡ ʯʘʩʪʠʥʽ ʧʨʦʬʽʣʶ ʫ ʚʠʛʣʷʜʽ ʨʞʘʚʠʭ ʧʣʷʤ; 

- ˇʨʫʥʪʦʪʚʦʨʥʘ ʧʦʨʦʜʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʫʯʘʩʥʠʤʠ ʘʣʶʚʽʘʣʴʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ 

ï ʛʘʣʴʢʦʶ, ʛʘʣʝʯʥʠʢʦʤ ʽ ʚʘʣʫʥʘʤʠ ʨʽʟʥʠʭ ʨʦʟʤʽʨʽʚ (ʜʽʘʤʝʪʨ ʚʽʜ 1 ʜʦ 10 ʩʤ ʽ ʙʽ-

ʣʴʰʝ); 

- ʚʥʠʟ ʧʦ ʧʨʦʬʽʣʶ ʣʝʛʰʘʻ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʡ ʩʢʣʘʜ (ʚʽʜ ʣʝʛʢʦʩʫʛʣʠʥʢʦʚʦʛʦ 

ʜʦ ʩʫʧʽʱʘʥʦʛʦ). 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʧʦʥʫʻʤʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʘ ʜʽʘʛʥʦʩʪʠʢʠ ʘʣʶʚʽʘʣʴʥʠʭ ʜʝʨʥʦʚʠʭ ˇʨʫʥʪʽʚ, ʢʦʨʠʛʫʚʘʥʥʷ ʤʘʪʝʨʽ-

ʘʣʽʚ ˇʨʫʥʪʦʚʠʭ ʦʙʩʪʝʞʝʥʴ ʮʽʻʾ ʪʝʨʠʪʦʨʽʾ, ʾʭ ʙʦʥʽʪʝʪʥʦʾ ʪʘ ˇʨʫʥʪʦʚʦ-ʝʢʦʣʦʛʽʯʥʦʾ 

ʦʮʽʥʢʠ. 
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Summary 

Nakonechnyy Yu.I., Voitkiv  P.S Morphological Features of Stry i River 

Floodplain Soils Within the Mountainous Part of Ukrainian Carpathians. 

The alluvial soils of the Stryi River floodplain, in contrast to zonal ones, are practically unex-

plored in terms of their properties and, especially, in the genesis of soil. The soil cover structure is 

complex and not studied at all. Above all, this applies to floodplain soils in the upper reaches of the 

river area (within the mountainous part of the Ukrainian Carpathians). For the first time, in the 

Stryi River floodplain, within the mountainous part of the Ukrainian Carpathians, a comprehensive 

study of the floodplain soils was conducted; in particular, field research was performed to study the 

morphological features of these soilsô genetic horizons. 
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It was established, that among the diversity of alluvial soils in the territory of the Stryi River 

floodplain, only alluvial sod soils are widespread within the study area, which is natural, as the 

study area is located near the river source. Therefore, the floodplain of this river is relatively young 

and there are no conditions for the formation of powerful alluvial meadow soils and meadow marsh 

soils. Among the alluvial sod soils in the research area two different types of soils are clearly dis-

tinguished by morphological structure: younger short-profile alluvial sod soils and, actually, allu-

vial sod soils. Actually, alluvial sod soils are widespread at the flat area in riverbed part of Stryi 

River floodplain, and their short-profile subtypes are found on the riverbed shaft, that is, in the 

most elevated areas. The following regularities of the morphological structure of the alluvial sod 

soilsô profile are established: a) the soils have an undifferentiated type of profile with distribution 

on horizons: ʅ ï ʅʨ ï ʈh ï ʈ; b) the coloration of the upper horizons is gray, with a brownish 

tinge, or brown, and down the profile brown tones become more noticeable; c) gleying is relict in 

nature and it is observed mainly at the bottom part of the profile; d) soil-forming rock is represent-

ed by modern alluvial deposits ï pebbles, pebbles and boulders of different sizes (diameter from 1 

to 10 cm and more). 

The obtained results are suggested to be used for improving of soil classification and diagno-

sis, for correction of soils survey materials, and for correction of bonitet and soil-ecological eval-

uation. 

Keywords: alluvial soils, river floodplain, morphological properties of soils. 
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ʆʎɯʅʖɺɸʅʅʗ ɿɸɹɽɿʇɽʏɽʅʆʉʊɯ ʊɸ ɼʀʅɸʄɯʂʀ ɺʀʂʆʈʀʉʊɸʅʅʗ 

ɺʆɼʅʀʍ ʈɽʉʋʈʉɯɺ ʏɽʈʅɯɻɯɺʉʔʂʆɰ ʆɹʃɸʉʊɯ ʋ 2010-2020 ʈʆʂɸʍ 

 

ɺ ʩʪʘʪʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʧʨʦʪʷ-

ʛʦʤ 2010-2020 ʨʦʢʽʚ. ʂʦʨʦʪʢʦ ʟʚʝʨʪʘʻʪʴʩʷ ʫʚʘʛʘ ʥʘ ʨʽʚʝʥʴ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʚʦʜʥʠʤʠ ʨʝʩʫʨʩʘ-

ʤʠ ʷʢ ʩʘʤʦʾ ʪʝʨʠʪʦʨʽʾ ʏʝʨʥʽʛʽʚʱʠʥʠ, ʪʘʢ ʽ ʋʢʨʘʾʥʠ ʚ ʮʽʣʦʤʫ. ɿʘʟʥʘʯʘʶʪʴʩʷ ʥʘʷʚʥʽ ʚ ʦʙʣʘʩʪʽ 

ʩʫʙʙʘʩʝʡʥʠ ʪʘ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʦʜʫ ʚ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʥʘ 

ʧʨʠʣʝʛʣʠʭ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʫʪʚʦʨʝʥʥʷʭ, ʟʦʢʨʝʤʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʦʣʠʮʽ ʋʢʨʘʾʥʠ ʤ. ʂʠʻʚʘ 

ʧʠʪʥʦʶ ʚʦʜʦʶ ʟ ɼʝʩʥʷʥʩʴʢʦʾ ʚʦʜʦʧʨʦʚʽʜʥʦʾ ʩʪʘʥʮʽʾ. ɸʥʘʣʽʟʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ ʧʦ 

ʦʢʨʝʤʠʤ ʛʘʣʫʟʷʤ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʘ ʩʘʤʝ: ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʩʽʣʴʩʴʢʦʤʫ ʪʘ ʢʦʤʫʥʘʣʴʥʦʤʫ ʛʦʩʧʦ-

ʜʘʨʩʪʚʽ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʘʡʙʽʣʴʰʽ ʚʦʜʦʩʧʦʞʠʚʘʯʽ. ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʚʽʜʤʽʥʥʦʩʪʽ ʚ ʢʽʣʴʢʦʩʪʽ 

ʟʘʙʦʨʫ ʧʦʚʝʨʭʥʝʚʠʭ ʽ ʧʽʜʟʝʤʥʠʭ ʚʦʜ. ʊʘʢʦʞ ʟʨʦʙʣʝʥʘ ʩʧʨʦʙʘ ʘʥʘʣʽʟʫ ʧʨʠʯʠʥ ʟʘʙʨʫʜʥʝʥʥʷ, ʚ 

ʧʝʨʰʫ ʯʝʨʛʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʷʢ ʥʘʡʙʽʣʴʰ ʚʨʘʟʣʠʚʦʾ ʯʘʩʪʠʥʠ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʦʮʽʥʶʚʘʥʥʷ 

ʷʢʦʩʪʽ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʦʜʥʽ ʨʝʩʫʨʩʠ, ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʠ, ʧʽʜʟʝʤʥʽ ʚʦʜʠ, ʩʫʙʙʘ-

ʩʝʡʥ,ʚʦʜʦʢʦʨʠʩʪʫʚʘʯʽ, ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ. 
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ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɺʦʜʘ ʥʘʣʝʞʠʪʴ ʜʦ ʥʘʡʮʽʥʥʽʰʠʭ ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨ-

ʩʽʚ, ʷʢʽ ʣʶʜʠʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʱʦʜʝʥʥʦ. ʅʘʷʚʥʽʩʪʴ ʚʣʘʩʥʠʭ ʟʘʧʘʩʽʚ ʚʦʜʠ ʧʦʨʷʜ ʟ 

ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʤʽʥʝʨʘʣʴʥʦʾ ʩʠʨʦʚʠʥʠ ʚʠʟʥʘʯʘʻ ʝʢʦʥʦʤʽʯʥʫ ʥʝʟʘʣʝʞʥʽʩʪʴ ʪʘ ʨʦ-

ʟʚʠʪʦʢ ʜʝʨʞʘʚʠ. ʋʢʨʘʾʥʘ ʚ ʮʴʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʻ ʜʦʩʠʪʴ ʚʨʘʟʣʠʚʦʶ, ʦʩʢʽʣʴʢʠ ʚʣʘ-

ʩʥʠʭ ʟʘʧʘʩʽʚ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʧʨʠʜʘʪʥʠʭ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʜʝʨʞʘʚʠ 

ʥʝ ʪʘʢ ʚʞʝ ʡ ʙʘʛʘʪʦ. ɼʝʷʢʽ ʨʝʛʽʦʥʠ ʚʽʜʯʫʚʘʶʪʴ ʛʦʩʪʨʠʡ ʜʝʬʽʮʠʪ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ 

ʚʦʜʦʶ, ʦʩʦʙʣʠʚʦ ʧʠʪʥʦʶ. ɺ ʧʝʨʰʫ ʯʝʨʛʫ ʮʝ ʧʦʚôʷʟʘʥʦ ʟ ʛʝʦʣʦʛʦ-ʪʝʢʪʦʥʽʯʥʦʶ 

ʙʫʜʦʚʦʶ ʪʝʨʠʪʦʨʽʾ ʪʘ ʨʦʟʤʽʱʝʥʥʷʤ ʦʢʨʝʤʠʭ ʛʘʣʫʟʝʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ. 

ʏʝʨʥʽʛʽʚʩʴʢʘ ʦʙʣʘʩʪʴ ʚ ʮʴʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʻ ʦʜʥʽʻʶ ʟ ʥʝʙʘʛʘʪʴʦʭ, ʱʦ ʚʦʣʦʜʽʻ 

ʟʥʘʯʥʠʤʠ ʟʘʧʘʩʘʤʠ ʷʢ ʧʦʚʝʨʭʥʝʚʠʭ, ʪʘʢ ʽ ʧʽʜʟʝʤʥʠʭ ʚʦʜ. ʎʴʦʤʫ ʩʧʨʠʷʣʦ ʾʾ ʛʝʦʛ-

ʨʘʬʽʯʥʝ ʧʦʣʦʞʝʥʥʷ ʚ ʤʝʞʘʭ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʾ ʟʘʧʘʜʠʥʠ. ʆʙʣʘʩʪʴ ʧʦʚʥʽʩ-

ʪʶ ʟʘʙʝʟʧʝʯʫʻ ʩʚʦʾ ʧʦʪʨʝʙʠ ʫ ʚʦʜʥʠʭ ʨʝʩʫʨʩʘʭ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʫʻ ʚʦʜʦʶ ʜʝʷʢʽ 

ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ ʩʫʩʽʜʥʽʭ ʦʙʣʘʩʪʝʡ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʤ. ʂʠʾʚ. 

ʌʦʨʤʫʚʘʥʥʷ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʘ ʤʝʪʫ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʧʦʩʪʘʚʣʝʥʦ 

ʟʘʚʜʘʥʥʷ ʟ ʦʮʽʥʶʚʘʥʥʷ ʚʦʜʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ, ʘʥʘʣʽʟʫ ʜʠʥʘʤʽʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦ-

ʜʥʠʭ ʨʝʩʫʨʩʽʚ ʦʢʨʝʤʠʤʠ ʛʘʣʫʟʷʤʠ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʚʠʷʚʠʪʠ ʧʨʠʯʠʥʠ ʟʤʽʥ ʫ ʾʭ 

ʩʧʦʞʠʚʘʥʥʽ, ʦʮʽʥʠʪʠ ʷʢʽʩʪʴ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʟôʷʩʫʚʘʪʠ 

ʧʨʠʯʠʥʠ ʧʦʛʽʨʰʝʥʥʷ ʾʭ ʷʢʦʩʪʽ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺʦʜʥʽ ʨʝʩʫʨʩʠ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʩʢʣʘ-

ʜʘʶʪʴʩʷ ʽʟ ʤʽʩʮʝʚʦʛʦ ʩʪʦʢʫ, ʷʢʠʡ ʬʦʨʤʫʻʪʴʩʷ ʫ ʨʽʯʢʦʚʽʡ ʤʝʨʝʞʽ ʥʘ ʚʣʘʩʥʽʡ ʪʝʨʠ-

ʪʦʨʽʾ, ʪʨʘʥʟʠʪʥʦʛʦ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʽʟ ʩʫʤʽʞʥʠʭ ʢʨʘʾʥ ʧʦ ɼʥʽʧʨʫ (ʟ ʈʦʩʽʾ ʽ ɹʽʣʦʨʫ-

ʩʽ), ɼʝʩʥʠ ʪʘ ʾʾ ʧʨʠʪʦʢʘʭ (ʟ ʈʦʩʽʾ), ʩʪʦʢʫ, ʷʢʠʡ ʥʘʜʭʦʜʠʪʴ ʟ ʩʫʤʽʞʥʦʾ (ʉʫʤʩʴʢʦʾ 

ʦʙʣʘʩʪʽ), ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʽ ʟʘʧʘʩʽʚ ʚʦʜʠ, ʟʦʩʝʨʝʜʞʝʥʠʭ ʫ ʰʪʫʯʥʠʭ ʚʦʜʦʡʤʘʭ, ʦʟʝ-

ʨʘʭ ʽ ʙʦʣʦʪʘʭ. ʇʽʜʟʝʤʥʽ ʚʦʜʠ ʧʠʪʥʦʾ ʷʢʦʩʪʽ ï ʦʩʥʦʚʥʝ ʜʞʝʨʝʣʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʠ-

ʪʥʠʭ ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʦʙʫʪʦʚʠʭ ʧʦʪʨʝʙ ʥʘʩʝʣʝʥʥʷ ʽ ʧʦʪʨʝʙ ʙʽʣʴʰʦʩʪʽ ʧʨʦʤʠʩ-

ʣʦʚʠʭ ʪʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʇʨʦʛʥʦʟʥʽ ʨʝʩʫʨʩʠ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʩʢʣʘʜʘʶʪʴ ï 3 039 

ʤʣʥ. ʤį (8 ʤį/ʜʦʙʫ ʥʘ 1 ʣʶʜʠʥʫ), ʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʟʘʧʘʩʠ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ï 204 

ʤʣʥ. ʤį (0,5 ʤį/ʜʦʙʫ ʥʘ 1 ʣʶʜʠʥʫ). ɺʦʜʠ ʨʽʯʢʦʚʦʛʦ ʩʪʦʢʫ ʩʢʣʘʜʘʶʪʴ 3450 ʤʣʥ. ʤį 

(9,4 ʤį/ʜʦʙʫ ʥʘ 1 ʣʶʜʠʥʫ) [3]. 

ɺ 2020 ʨʦʮʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʜʽʷʣʠ 713 ʧʽʜʧʨʠʻʤʩʪʚ-

ʚʦʜʦʢʦʨʠʩʪʫʚʘʯʽʚ: ʚ ʤʝʞʘʭ ʩʫʙʙʘʩʝʡʥʫ ʚʝʨʭʥʴʦʛʦ ɼʥʽʧʨʘ ï 22, ʩʝʨʝʜʥʴʦʛʦ 

ɼʥʽʧʨʘ ï 147, ʩʫʙʙʘʩʝʡʥʫ ɼʝʩʥʠ ï 544. 

ɿʘ ʧʝʨʽʦʜ 2020 ʨʦʢʫ, ʟʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʟʘʙʦʨʫ ʚʦʜʠ ʩʪʘʥʦʚʠʪʴ ï 107 ʤʣʥ. ʤį 

(ʨʠʩ. 1), ʫ ʪʦʤʫ ʯʠʩʣʽ ʧʦʚʝʨʭʥʝʚʦʾ ï 65 ʤʣʥ. ʤį, ʧʽʜʟʝʤʥʦʾ ï 42 ʤʣʥ. ʤį. ʅʘʩʝʣʝʥ-

ʥʷ ʪʘ ʛʘʣʫʟʽ ʝʢʦʥʦʤʽʢʠ ʙʫʣʠ ʟʘʙʝʟʧʝʯʝʥʽ ʜʦʩʪʘʪʥʴʦʶ ʢʽʣʴʢʽʩʪʶ ʧʠʪʥʦʾ ʪʘ ʪʝʭʥʽʯ-

ʥʦʾ ʚʦʜʠ [3]. 
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ʈʠʩ. 1. ɿʘʛʘʣʴʥʠʡ ʟʘʙʽʨ ʚʦʜʠ ʚ ʏʝʨʥʽʛʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʟʘ 2010-2020 ʨʨ. 

 

ɼʘʥʽ ʨʠʩ. 1 ʩʚʽʜʯʘʪʴ, ʱʦ ʟʘ ʦʩʪʘʥʥʽ 11 ʨʦʢʽʚ ʟʘʛʘʣʴʥʠʡ ʟʘʙʽʨ ʚʦʜʠ ʧʦ ʦʙʣʘʩʪʽ 

ʩʢʦʨʦʪʠʚʩʷ ʥʘ 32,9% [4]. ʏʽʪʢʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʩʢʦʨʦʯʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʧʝʨʽ-

ʦʜ ʟ 2012 ʧʦ 2017 ʨʨ. ʽʟ ʥʝʟʥʘʯʥʠʤ ʧʽʜʚʠʱʝʥʥʷʤ ʫ 2016 ʨʦʮʽ, ʘ ʚ ʧʝʨʽʦʜ ʟ 2010 

ʧʦ 2012 ʟʘʙʽʨ ʟʨʽʩ ʥʘ 12%. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ 2019 ʨʦʢʦʤ, ʫ 2020 ʨʦʮʽ ʟʘʛʘʣʴʥʠʡ ʟʘ-

ʙʽʨ ʚʦʜʠ ʟʙʽʣʴʰʠʚʩʷ ʥʘ 5,5 ʤʣʥ. ʤį. ʎʝ ʧʦʚôʷʟʘʥʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʟʘʙʦʨʫ ʚʦʜʠ 

ʂɽʇ çʏʝʨʥʽʛʽʚʩʴʢʘ ʊɽʎè ʊʆɺ ʬʽʨʤʠ çʊʝʭʅʦʚʘè  

 
ʈʠʩ. 2. ɼʠʥʘʤʽʢʘ ʟʘʙʦʨʫ ʧʦʚʝʨʭʥʝʚʠʭ ʪʘ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʟʘ 2010-2020 ʨʨ. [4] 

 

ɿʘʛʘʣʦʤ ʟʘʙʽʨ ʚʦʜʠ ʚ ʧʝʨʽʦʜ ʟ 2010 ʧʦ 2020 ʨʨ. ʚʠʟʥʘʯʘʚʩʷ ʟʘʛʘʣʴʥʠʤʠ ʧʦʪ-

ʨʝʙʘʤʠ ʥʘʩʝʣʝʥʥʷ ʪʘ ʛʘʣʫʟʷʤʠ ʝʢʦʥʦʤʽʢʠ ʫ ʚʦʜʥʠʭ ʨʝʩʫʨʩʘʭ. ɸʥʘʣʽʟ ʜʘʥʠʭ 
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(ʨʠʩ. 2) ʩʚʽʜʯʠʪʴ ʧʨʦ ʯʽʪʢʫ ʪʝʥʜʝʥʮʽʶ ʟʤʝʥʰʝʥʥʷ ʟʘʙʦʨʫ ʧʦʚʝʨʭʥʝʚʠʭ ʧʦʜ. ʽ 

ʤʝʥʰ ʧʦʤʽʪʥʫ, ʘʣʝ ʙʽʣʴʰ ʩʪʘʙʽʣʴʥʫ ʪʝʥʜʝʥʮʽʶ ʫ ʟʤʝʥʰʝʥʥʽ ʟʘʙʦʨʫ ʧʽʜʟʝʤʥʠʭ 

ʚʦʜ, ʷʢʠʡ ʟʘ ʚʢʘʟʘʥʠʡ ʧʝʨʽʦʜ ʩʢʦʨʦʪʠʚʩʷ ʥʘ 12,3 ʤʣʥ. ʤį (15,35%). ʇʨʠʯʠʥʦʶ 

ʮʴʦʛʦ ʻ ʟʤʝʥʰʝʥʥʷʤ ʟʘʙʦʨʽʚ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʾ ʦʩʥʦʚʥʠʭ ʩʧʦ-

ʞʠʚʘʯʽʚ ï ʥʘʩʝʣʝʥʥʷ, ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʪʘ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 

ʏʝʨʥʽʛʽʚʩʴʢʘ ʦʙʣʘʩʪʴ ʻ ʘʛʨʘʨʥʦ-ʧʨʦʤʠʩʣʦʚʦʶ, ʦʩʥʦʚʥʠʤʠ ʚʦʜʦʢʦʨʠʩʪʫʚʘ-

ʯʘʤʠ ʦʙʣʘʩʪʽ ʻ ʧʨʦʤʠʩʣʦʚʽʩʪʴ, ʩʽʣʴʩʴʢʝ ʪʘ ʢʦʤʫʥʘʣʴʥʝ ʛʦʩʧʦʜʘʨʩʪʚʦ. ɻʘʣʫʟʝʚʘ 

ʩʪʨʫʢʪʫʨʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 3 [4]. 

ʈʠʩ. 3. ɻʘʣʫʟʝʚʘ ʩʪʨʫʢʪʫʨʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ ʚ ʏʝʨʥʽʛʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʟʘ 2010-2020 ʨʨ. 

 

ʇʨʦʤʠʩʣʦʚʽʩʪʴ ï ʥʘʡʙʽʣʴʰʠʡ ʚʦʜʦʢʦʨʠʩʪʫʚʘʯ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɰʾ ʯʘʩ-

ʪʢʘ ʚ ʛʘʣʫʟʝʚʽʡ ʩʪʨʫʢʪʫʨʽ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʟʘ ʚʢʘʟʘʥʠʡ ʧʝʨʽʦʜ ʚ ʩʝʨʝʜʥʴʦʤʫ 

ʩʪʘʥʦʚʠʪʴ 59%. ɺ 2012 ï 2015 ʨʦʢʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʯʘʩʪʢʠ ʧʨʦʤʠʩ-

ʣʦʚʦʩʪʽ ʚ ʩʪʨʫʢʪʫʨʽ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʧʦʪʫ-

ʞʥʦʩʪʝʡ ʭʽʤʽʯʥʦʾ ʪʘ ʭʘʨʯʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ [1,2]. ɺ ʧʦʜʘʣʴʰʽ ʨʦʢʠ ʯʘʩʪʢʘ ʧʨʦ-

ʤʠʩʣʦʚʦʩʪʽ ʚ ʛʘʣʫʟʝʚʽʡ ʩʪʨʫʢʪʫʨʽ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʣʘ 

62,4%. ʅʘʡʙʽʣʴʰʽ ʧʨʦʤʠʩʣʦʚʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʦʜʦʢʦʨʠʩʪʫʚʘʯʽ ʚ 2020 ʨʦʮʽ ʧʨʝʜ-

ʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣ. 1 [3].  

ʏʘʩʪʢʘ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʛʘʣʫʟʝʚʽʡ ʩʪʨʫʢʪʫʨʽ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʟʘ 

ʜʘʥʠʡ ʧʝʨʽʦʜ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʪʴ ï 20%. ʗʢʱʦ ʚ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʚ 2012-2015 

ʨʦʢʘʭ ʙʫʚ ʩʧʘʜ ʚʠʨʦʙʥʠʮʪʚʘ, ʘ ʦʪʞʝ ʽ ʩʧʦʞʠʚʘʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʪʦ ʚ ʩʽʣʴʩʴ-

ʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʚ ʮʝʡ ʯʘʩ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʨʦʩʪʘʥʥʷ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʟʦʢʨʝʤʘ 

ʜʣʷ ʟʨʦʰʝʥʥʷ ʪʘ ʨʠʙʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʦʪʨʝʙ. ɺ ʧʦʜʘʣʴʰʽ ʨʦʢʠ ʯʘʩʪʢʘ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʛʘʣʫʟʝʚʽʡ ʩʪʨʫʢʪʫʨʽ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʣʘ 

13,9%. ɿʘʙʽʨ ʚʦʜʠ ʜʣʷ ʟʨʦʰʝʥʥʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʨʽʯʦʢ ʆʩʪʝʨ, ʈʝʚʥʘ, ʋʩʪʽʞ, 

ʉʥʦʚ, ʋʜʘʡ. 

ʏʘʩʪʢʘ ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʛʘʣʫʟʝʚʽʡ ʩʪʨʫʢʪʫʨʽ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥ-

ʥʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʪʴ 19,5% ʽ ʤʘʻ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʨʦʩʪʘʥʥʷ. ʇʨʠʯʠʥʦʶ ʮʴʦ-

2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

˽͙͍ͪͦͣͫͦͫͭ͜͡Έ ҈ 65,9 66,7 55,8 53,5 52,6 56,6 63,2 61,1 66 60,7 61,2

˿κ͎ ҈ 13,1 12,9 25,4 27,3 27,4 20 14,6 12,9 14 13 14,9

˴ͦͣͯͤ͊͡Έ͔ͤ ͎͍ͦͫͨͦ͒͊ͪͫͭ͊ ҈ 18,6 17,3 16,4 16,9 17,8 20,3 19,3 22,6 17,3 22,5 21,6

˱ͤ΄͜ ͎͊ͯ͘͜͡ ҈ 2,4 3,1 2,4 2,3 2,2 3,1 2,9 3,4 2,7 3,8 2,3
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ʛʦ ʻ ʟʙʽʣʴʰʝʥʥʷ ʧʦʪʨʝʙ ʫ ʚʦʜʽ ʪʘ ʟʥʘʯʥʦʶ ʯʘʩʪʢʦʶ ʚʪʨʘʪ ʧʨʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʚʦʜʠ ʜʦ ʩʧʦʞʠʚʘʯʽʚ ʫ 2020 ʨʦʮʽ. 

ʊʘʙʣʠʮʷ 1 
ʅʘʡʙʽʣʴʰʽ ʧʨʦʤʠʩʣʦʚʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʦʜʦʢʦʨʠʩʪʫʚʘʯʽ ʫ ʏʝʨʥʽʛʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʟʘ 2020 ʨ. 

ʅʘʟʚʠ ʩʫʙʙʘʩʝʡʥʽʚ ʅʘʟʚʘ ʧʽʜʧʨʠʻʤʩʪʚ 
ʆʙʩʷʛ ʟʘʙʦʨʫ 

ʚʦʜʠ, ʤʣʥ. ʤ
3
 

ʉʫʙʙʘʩʝʡʥ ʚʝʨʭʥʴʦʛʦ 

ɼʥʽʧʨʘ 

ʊʆɺ çʇʘʧʝʨʥʷʥʩʴʢʠʡ ʢʘʨôʻʨ ʩʢʣʷʥʠʭ ʧʽʩʢʽʚè, ʩ. ʆʣʝ-

ʰʥʷ ʈʽʧʢʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ  
1,679 

ʉʫʙʙʘʩʝʡʥ ʩʝʨʝʜʥʴʦ-

ʛʦ ɼʥʽʧʨʘ 

ʇɸʊ çʋʢʨʥʘʬʪʘè ʅʘʬʪʦʛʘʟʦʚʠʜʦʙʫʚʥʝ ʫʧʨʘʚʣʽʥʥʷ ʤ. 

ʇʨʠʣʫʢʠ  0,56 

ʇɸʊ çʋʢʨʥʘʬʪʘè ɻʥʽʜʠʥʮʽʚʩʴʢʠʡ ʛʘʟʦʧʝʨʝʨʦʙʥʠʡ ʟʘ-

ʚʦʜ ʩʤʪ. ɺʘʨʚʘ  
0,57 

ʊʆɺ çʇʨʠʣʫʮʴʢʠʡ ʟʘʚʦʜ çɹʽʣʢʦʟʠʥè ʤ. ʇʨʠʣʫʢʠ  0,21 

ʉʫʙʙʘʩʝʡʥ ɼʝʩʥʠ 

ʂɽʇ çʏʝʨʥʽʛʽʚʩʴʢʘ ʊɽʎè ʊʆɺ ʬʽʨʤʘ çʊɽʍʅʆɺɸè, 

ʤ. ʏʝʨʥʽʛʽʚ  
46,7 

ʇɸʊ çʉɸʅ ɯʅɹɽɺ ʋʢʨʘʾʥʘè ʏʝʨʥʽʛʽʚʩʴʢʝ ʚʽʜʜʽʣʝʥʥʷ, 

ʤ. ʏʝʨʥʽʛʽʚ  
0,558 

ʇʇ çʂʌ çʇʈʆʄɽʊɽʁè (ʬʽʣʽʷ çʄʝʥʩʴʢʠʡ ʩʠʨè), ʤ. 

ʄʝʥʘ, ʏʝʨʥʽʛʽʚʩʴʢʘ ʦʙʣʘʩʪʴ  
0,104 

ʇʨɸʊ çʉʣʦʚôʷʥʩʴʢʽ ʰʧʘʣʝʨʠ ï ʂʌʊʇè, ʤ. ʂʦʨʶʢʽʚʢʘ, 

ʏʝʨʥʽʛʽʚʩʴʢʘ ʦʙʣʘʩʪʴ 
0,09 

 

ʏʘʩʪʢʘ ʚʪʨʘʪ ʚʦʜʠ ʧʽʜ ʯʘʩ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʩʪʘʥʦʚʠʣʘ 20%. ʅʘʡʙʽʣʴʰʽ ʧʽʜ-

ʧʨʠʻʤʩʪʚʘ ʚʦʜʦʢʦʨʠʩʪʫʚʘʯʽ ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ 2020 ʨʦʮʽ ʥʘʚʝʜʝʥʽ ʚ 

ʪʘʙʣ. 2 [3]. 

ʊʘʙʣʠʮʷ 2 
ʅʘʡʙʽʣʴʰʽ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʦʜʦʢʦʨʠʩʪʫʚʘʯʽ ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʫ 2020 ʨʦʮʽ 

ʅʘʟʚʠ ʩʫʙʙʘʩʝʡʥʽʚ ʅʘʟʚʘ ʧʽʜʧʨʠʻʤʩʪʚ 
ʆʙʩʷʛ ʟʘʙʦʨʫ 

ʚʦʜʠ, ʤʣʥ. ʤ
3
 

ʉʫʙʙʘʩʝʡʥ ʚʝʨʭʥʴʦʛʦ 

ɼʥʽʧʨʘ 

ʇʇ çɸʢʚʘʧʦʩʘʜ-ʄè, ʩʤʪ. ɼʦʙʨʷʥʢʘ ʈʽʧʢʠʥʩʴʢʦʛʦ 

ʨʘʡʦʥʫ  
0,059 

ʂʇ çʃʶʙʝʮʴʢʝè, ʩʤʪ. ʃʶʙʝʯ ʈʽʧʢʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ  0,033 

ʉʫʙʙʘʩʝʡʥ ʩʝʨʝʜʥʴʦ-

ʛʦ ɼʥʽʧʨʘ 

ʂʇ çʇʨʠʣʫʢʠʪʝʧʣʦʚʦʜʦʧʦʩʪʘʯʘʥʥʷè ʤ. ʇʨʠʣʫʢʠ  2,98 

ʂʇ çɺʦʜʦʢʘʥʘʣʽʟʘʮʽʡʥʝ ʛʦʩʧʦʜʘʨʩʪʚʦ çɯʯʝʥʴè ʤ. ɯʯ-

ʥʷ  
0,40 

ʂʇ çɻʦʩʧʦʜʘʨè ɺʘʨʚʠʥʩʴʢʦʾ ʩʝʣʠʱʥʦʾ ʨʘʜʠ ï  0,33 

ʉʫʙʙʘʩʝʡʥ ɼʝʩʥʠ 

ʇʨɸʊ çɸʢʮʽʦʥʝʨʥʘ ʢʦʤʧʘʥʽʷ çʂʠʾʚʚʦʜʦʢʘʥʘʣè, ʤ. 

ʂʠʾʚ  
172,2 

ʂʇ çʏʝʨʥʽʛʽʚʚʦʜʦʢʘʥʘʣè, ʤ. ʏʝʨʥʽʛʽʚ  16,8 

ʂʇ çʅʽʞʠʥʩʴʢʝ ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʦʧʨʦʚʽʜʥʦ-

ʢʘʥʘʣʽʟʘʮʽʡʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘè, ʤ. ʅʽʞʠʥ  
2,7 

 

ɯʥʰʽ ʛʘʣʫʟʽ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ï ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʜʦ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ, ʦʭʦʨʦ-

ʥʠ ʟʜʦʨʦʚôʷ, ʪʦʨʛʽʚʣʽ, ʪʨʘʥʩʧʦʨʪʫ, ʟʚôʷʟʢʫ, ʣʽʩʦʚʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʙʫʜʽʚʝʣʴʥʦʾ 

ʛʘʣʫʟʽ ï ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʦʜʫ ʥʘ ʧʠʪʥʽ ʪʘ ʩʘʥʽʪʘʨʥʦ-ʛʽʛʽʻʥʽʯʥʽ ʧʦʪʨʝʙʠ ʧʨʘʮʽʚ-

ʥʠʢʽʚ. ʏʘʩʪʢʘ ʽʥʰʠʭ ʛʘʣʫʟʝʡ ʫ ʛʘʣʫʟʝʚʽʡ ʩʪʨʫʢʪʫʨʽ ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʟʘ ʚʢʘʟʘ-

ʥʠʡ ʧʝʨʽʦʜ ʚ ʩʝʨʝʜʥʴʦʤʫ ʩʪʘʥʦʚʠʪʴ 2,8%. 
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ʆʩʥʦʚʥʠʡ ʚʧʣʠʚ ʥʘ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʦʙʣʘʩʪʽ ʤʘʶʪʴ ʩʢʠʜʠ 

ʥʝʜʦʩʪʘʪʥʴʦ ʦʯʠʱʝʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ, ʷʢʽ ʥʘʜʭʦʜʷʪʴ ʟ ʧʽʜʧʨʠʻʤʩʪʚ ʞʠʪʣʦʚʦ-

ʢʦʤʫʥʘʣʴʥʠʭ ʛʦʩʧʦʜʘʨʩʪʚ (ʪʘʙʣ. 3) [3]. ʎʝ ʻ ʥʘʩʣʽʜʢʦʤ ʥʝʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʢʘ-

ʥʘʣʽʟʘʮʽʡʥʦ-ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ ʪʘ ʟʘʩʤʽʯʝʥʥʷ ʚʦʜ ʧʦʙʫʪʦʚʠʤʠ ʚʽʜʭʦʜʘʤʠ.  

ʊʘʙʣʠʮʷ 3 
ʅʘʡʙʽʣʴʰʽ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʽ ʛʦʩʧʦʜʘʨʩʪʚʘ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʱʦ ʧʨʦʚʦʜʠʣʠ  

ʩʢʠʜʠ ʥʝʜʦʩʪʘʪʥʴʦ ʦʯʠʱʝʥʠʭ ʚʦʜ ʫ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʠ ʚ 2020 ʨ. 

ʅʘʟʚʘ ʩʫʙʙʘʩʝʡʥʽʚ ʅʘʟʚʘ ʧʽʜʧʨʠʻʤʩʪʚ 

ʉʫʙʙʘʩʝʡʥ ʩʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ 

ʂʇ çʇʨʠʣʫʢʠʪʝʧʣʦʚʦʜʦʧʦʩʪʘʯʘʥʥʷè ʤ. ʇʨʠʣʫʢʠ 

ʂʇ ʚʦʜʦʢʘʥʘʣʽʟʘʮʽʡʥʝ ʛʦʩʧʦʜʘʨʩʪʚʦ çɯʯʝʥʴè ʤ. ɯʯʥʷ 

ʂʇ çɻʦʩʧʦʜʘʨè (ʩʤʪ. ɺʘʨʚʘ)  

ʉʫʙʙʘʩʝʡʥ ʚʝʨʭʥʴʦʛʦ ɼʥʽʧʨʘ ʂʇ çʃʶʙʝʮʴʢʝè, ʩʤʪ. ʃʶʙʝʯ ʈʽʧʢʠʥʩʴʢʦʛʦ ʨʘʡʦʥʫ  

ʉʫʙʙʘʩʝʡʥ ɼʝʩʥʠ ʂʇ çʏʝʨʥʽʛʽʚʚʦʜʦʢʘʥʘʣè, ʤ. ʏʝʨʥʽʛʽʚ  

 

ʆʩʥʦʚʥʠʤʠ ʟʘʙʨʫʜʥʶʶʯʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʱʦ ʥʘʜʭʦʜʷʪʴ ʟ ʥʝʜʦʩʪʘʪʥʴʦ 

ʦʯʠʱʝʥʠʤʠ ʩʪʦʢʘʤʠ ʜʦ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʻ: ʦʨʛʘʥʽʯʥʽ ʨʝʯʦʚʠʥʠ, ʟʘʣʽʟʦ ʟʘʛʘʣʴʥʝ, 

ʽʦʥʠ ʘʤʦʥʽʶ, ʬʦʩʬʘʪʠ. 

ɼʠʥʘʤʽʢʘ ʩʢʠʜʫ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʥʽ ʦʙôʻʢʪʠ ʏʝʨʥʽ-

ʛʽʚʱʠʥʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 4 [4]. 

 
ʈʠʩ. 4. ɼʠʥʘʤʽʢʘ ʩʢʠʜʫ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʥʽ ʦʙôʻʢʪʠ  

ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ 

 

ʗʢ ʚʠʜʥʦ ʟ ʜʘʥʠʭ ʨʠʩ. 4, ʩʢʠʜ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʟʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʴ ʨʦ-

ʢʽʚ ʚ ʟʘʛʘʣʴʥʦʤʫ ʩʢʦʨʦʪʠʚʩʷ ʥʘ 22%, ʧʨʦʪʝ ʦʙʩʷʛ ʩʢʠʜʫ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ 

ʟ ʧʝʨʝʚʠʱʝʥʥʷʤ ɻɼʂ ʟʘʣʠʰʘʻʪʴʩʷ ʜʦʩʠʪʴ ʚʠʩʦʢʠʤ, ʩʫʪʪʻʚʝ ʟʥʠʞʝʥʥʷ ʩʧʦʩʪʝʨʽ-

ʛʘʻʪʴʩʷ ʣʠʰʝ ʫ ʧʝʨʽʦʜʽ ʟ 2016 ʧʦ 2017 ʨʨ. 
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ʆʩʥʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ ʚ ʦʯʠʱʝʥʥʽ ʩʪʽʯʥʠʭ ʚʦʜ ʜʦ ʥʦʨʤʘʪʠʚʽʚ ɻɼʂ ʻ ʬʽʟʠʯ-

ʥʘ ʟʘʩʪʘʨʽʣʽʩʪʴ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ, ʟʥʦʰʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʢʘʥʘʣʽʟʘʮʽʡʥʠʭ ʤʝʨʝʞ, 

ʧʝʨʝʚʘʥʪʘʞʝʥʽʩʪʴ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ, ʚʽʜʩʫʪʥʽʩʪʴ ʚ ʧʦʪʨʽʙʥʦʤʫ ʦʙʩʷʟʽ ʢʘʧʽʪʘʣʴʥʠʭ 

ʪʘ ʧʦʪʦʯʥʠʭ ʨʝʤʦʥʪʽʚ. 

ɺʠʩʥʦʚʢʠ. ʈʽʚʝʥʴ ʚʠʜʦʙʫʪʢʫ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʟʘʣʝʞʠʪʴ ʮʽʣʢʦʤ ʚʽʜ ʨʽʚʥʷ 

ʩʧʦʞʠʚʘʥʥʷ ï ʧʦʪʨʝʙ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʥʘʩʝʣʝʥʥʷ. ɿʤʝ-

ʥʰʝʥʥʷ ʚʠʜʦʙʫʪʢʫ ʚʦʜʠ ʧʦʷʩʥʶʻʪʴʩʷ ʟʥʠʞʝʥʥʷʤ ʨʽʚʥʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʚʠʨʦʙʥʠ-

ʮʪʚʘ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʚ ʛʘʣʫʟʷʭ, ʱʦ ʻ ʚʦʜʦʤʽʩʪʢʠʤʠ ï ʭʽʤʽʷ, ʭʘʨʯʦʚʘ ʧʨʦʤʠʩʣʦ-

ʚʽʩʪʴ. ɿʨʦʩʪʘʥʥʷ ʯʘʩʪʢʠ ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʩʧʨʠʯʠʥʝʥʦ ʧʝʨʰ ʟʘ ʚʩʝ 

ʚʪʨʘʪʘʤʠ ʧʨʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʚʦʜʠ ʜʦ ʩʧʦʞʠʚʘʯʘ. ɿʘʙʨʫʜʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ 

ʚʦʜ ʦʙʣʘʩʪʽ ʩʧʨʠʯʠʥʝʥʦ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʥʝʜʦʩʪʘʪʥʽʤ ʨʽʚʥʝʤ ʦʯʠʱʝʥʥʷʤ ʩʪʽʯʥʠʭ 

ʚʦʜ ʪʘ ʟʘʩʪʘʨʽʣʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʦʯʠʩʥʠʭ ʩʧʦʨʫʜ. ʉʪʦʩʦʚʥʦ ʷʢʦʩʪʽ ʚʦʜʥʠʭ ʨʝʩʫʨ-

ʩʽʚ ʦʙʣʘʩʪʽ ʪʦ ʟʘ ʩʪʫʧʝʥʝʤ ʯʠʩʪʦʪʠ ʚʦʥʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 2 ʢʣʘʩʫ (ʜʦʙʨʽ) 3 ʢʘʪʝʛʦ-

ʨʽʾ (ʜʦʩʠʪʴ ʯʠʩʪʽ). 
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Summary 

Savenko D.O., Syksyn Y.A., Korzh R.A. Assessment of Water Availability 

and Dynamics of Water Resources Use in the Chernigiv Region in 2010-2020 

The article deals with the use of water resources of Chernihiv region during 2010-2020. At-

tention is briefly focused on the level of water supply of the area of Chernihiv region and Ukraine in 

general. The existing sub-basins and enterprises that use water within the investigated territory and 

in the adjacent administrative formations are indicated, in particular, providing the capital of 

Ukraine, Kyiv, with drinking water. The use of water in certain sectors of the economy is analyzed, 

namely industry, agriculture and utilities are identified as the largest water consumers. Differences 

in the amount of surface water and groundwater intake are considered. An attempt to analyze the 

causes of surface water pollution as the most vulnerable part of water resources and to assess the 

quality of water resources of Chernihiv region is made.  

Key words: water resources, surface water, groundwater, sub-basin, water users, ecological 

condition of water resources 
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ɾʀʊʊʗ ʈɽʃɯʂʊʆɺʆɻʆ ʂɸʈʉʊʋ ʅɸ ʇʈʀʂʃɸɼɯ ʆɿɽʈɸ ʉɺɯʊʗɿʔ 

 

ɹʽʣʴʰʽʩʪʴ ʦʟʝʨ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ɺʦʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ ʚʠʧʦʚʥʶʶʪʴ ʨʝʣʽʢʪʦʚʽ 

ʬʦʨʤʠ ʧʨʘʜʘʚʥʴʦʛʦ ʢʘʨʩʪʦʚʦʛʦ ʨʝʣʴʻʬʫ ʽ ʚʽʜʥʦʩʷʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʜʦ ʘʪʤʦʩʬʝʨʥʦʛʦ ʘʙʦ 

ʘʪʤʦʩʬʝʨʥʦ-ˇʨʫʥʪʦʚʦʛʦ ʪʠʧʫ ʚʦʜʥʦʛʦ ʞʠʚʣʝʥʥʷ. ʄʽʞ ʪʠʤ, ʟʘ ʥʘʫʢʦʚʠʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʽ 

ʜʘʥʠʤʠ ʙʘʛʘʪʦʨʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʧʽʜʟʝʤʥʠʡ ʧʦʪʽʢ ʚ ʦʢʨʝʤʠʭ ʟʦʥʘʭ ʽʥʪʝʥʩʠʚʥʦʛʦ ʪʨʘʥʟʠʪʫ 

ʽ ʧʝʨʚʠʥʥʦʛʦ ʢʘʨʩʪʦʫʪʚʦʨʝʥʥʷ, ʟʘ ʫʤʦʚ ʧʽʜʚʠʱʝʥʦʛʦ ʪʠʩʢʫ ʨʦʟʚʘʥʪʘʞʫʶʪʴʩʷ ʥʘ ʜʝʥʥʫ ʧʦ-

ʚʝʨʭʥʶ, ʚ ˇʨʫʥʪʦʚʠʡ ʽ ʧʦʚʝʨʭʥʝʚʠʡ ʩʪʽʢ ʯʝʨʝʟ ʜʘʚʥʽ ʢʘʨʩʪʦʚʽ ʩʪʨʫʢʪʫʨʠ ʫ ʚʠʛʣʷʜʽ ʚʠʩʭʽʜʥʠʭ 

ʜʞʝʨʝʣ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʨʦʟʨʘʭʫʥʢʠ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʽ ʦʟʝʨ ʛʽʜʨʦʜʠʥʘʤʽʯ-

ʥʠʤ ʤʝʪʦʜʦʤ ʘʥʘʣʽʟʫ ʨʝʞʠʤʫ ʧʽʜʟʝʤʥʠʭ ʚʦʜ. ʊʘʢʽ ʦʙôʻʢʪʠ, ʷʢ ʦʟ. ʉʚʽʪʷʟʴ, ʻ ʛʝʦʣʦʛʦ-

ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʤʠ ʧʘʤôʷʪʢʘʤʠ ʧʨʠʨʦʜʠ ʽ ʧʦʪʨʝʙʫʶʪʴ ʦʩʦʙʣʠʚʦʛʦ ʝʢʦʣʦʛʽʯʥʦʛʦ ʜʦʛʣʷʜʫ ʽ ʦʭʦ-

ʨʦʥʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʘʨʩʪ, ʢʘʨʩʪʦʚʽ ʦʟʝʨʘ, ʧʽʜʟʝʤʥʽ ʚʦʜʠ (ˇʨʫʥʪʦʚʽ ʚʦʜʠ), ʚʦʜʥʠʡ ʙʘʣʘʥʩ, ʛʽ-

ʜʨʦʪʝʨʤʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʧʦʚʝʨʭʦʚʠʡ ʩʪʽʢ, ʧʽʜʟʝʤʥʠʡ ʚʦʜʦʦʙʤʽʥ, ʪʨʘʥʟʠʪ, ʜʞʝʨʝʣʦ, ʞʠʚ-

ʣʝʥʥʷ, ʨʦʟʚʘʥʪʘʞʝʥʥʷ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʊʝʨʠʪʦʨʽʘʣʴʥʦ ʡʜʝʪʴʩʷ ʧʨʦ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʫ ʯʘʩ-

ʪʠʥʫ ɺʦʣʠʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ ʚ ʤʝʞʠʨʽʯʯʽ ʨʨ. ʇʨʠʧôʷʪʴ ʽ ɿʘʭʽʜʥʠʡ ɹʫʛ (ʩʘʤʝ ʨ. 

ʄʫʭʦʚʝʮʴ), ʚ ʨʝʣʴʻʬʽ ʷʢʦʛʦ ʯʽʪʢʦ ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʬʦʨʤʠ ʜʘʚʥʴʦʛʦ ʢʘʨʩʪʦʫʪʚʦ-

ʨʝʥʥʷ. ʊʫʪ ʨʦʟʤʽʱʝʥʽ ʐʘʮʴʢʽ ʦʟʝʨʘ ï ʛʨʫʧʘ ʟ 23 ʫʥʽʢʘʣʴʥʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, 

ʢʦʤʧʘʢʪʥʦ ʦʭʦʧʣʝʥʠʭ ʦʜʥʽʻʶ ʪʝʨʠʪʦʨʽʻʶ, ʘ ʩʘʤʝ ʤʽʞ ʜʝʨʞʘʚʥʠʤ ʢʦʨʜʦʥʦʤ ʟ ʨʝ-

ʩʧʫʙʣʽʢʦʶ ɹʽʣʦʨʫʩʴ ʽ ʜʦʣʠʥʦʶ ʨ. ʇʨʠʧôʷʪʴ, ʟ ʚʢʣʶʯʝʥʥʷʤ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ 

ʩʤʪ. ʐʘʮʴʢ, ʩʩ. ʉʚʽʪʷʟʴ, ʇʫʣʝʤʝʮʴ, ʈʦʩʪʘʥʴ, ʇʽʱʘ, ʄʝʣʴʥʠʢʠ. ʅʘʡʙʽʣʴʰʠʤ ʟ ʮʽ-

ʻʾ ʛʨʫʧʠ ʻ ʢʘʨʩʪʦʚʝ ʦʟʝʨʦ ʉʚʽʪʷʟʴ, ʱʦ ʚʽʜʦʤʝ ʩʪʘʣʽʩʪʶ ʩʚʦʛʦ ʨʝʞʠʤʫ, ʚʠʩʦʢʦʶ 

ʷʢʽʩʪʶ, ʯʠʩʪʦʪʦʶ ʽ ʫʥʽʢʘʣʴʥʦʶ ʧʨʦʟʦʨʽʩʪʶ ʚʦʜʠ. ʇʨʠʨʦʜʘ ʮʴʦʛʦ ʦʟʝʨʘ ʫ ʥʘʫʢʦ-

ʚʦ-ʩʫʩʧʽʣʴʥʦʤʫ ʨʦʟʫʤʽʥʥʽ ʻ ʧʦʣʝʤʽʯʥʦʶ ʚʽʜʥʦʩʥʦ ʡʦʛʦ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʧʨʠ 

ʚʟʘʻʤʦʩʧʦʣʫʯʝʥʥʽ ʟ ʘʪʤʦʩʬʝʨʥʠʤʠ ʚʦʜʘʤʠ, ʧʦʚʝʨʭʥʝʚʠʤ ʽ ʧʽʜʟʝʤʥʠʤ ʩʪʦʢʦʤ, 

ʚʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷʤ ʪʘ ʽʥʰʠʤʠ ʧʨʠʨʦʜʥʦ-ʢʣʽʤʘʪʠʯʥʠʤʠ ʽ ʘʥʪʨʦʧʦʛʝʥʥʠʤʠ ʯʠʥ-

ʥʠʢʘʤʠ. ɺʠʚʯʝʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ ʻ ʪʨʠʚʘʣʦʶ, ʨʽʟʥʦʙʽʯʥʦʶ ʽ ʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʧʦʛʣʠ-

ʙʣʝʥʦʛʦ ʘʥʘʣʽʟʫ ʟ ʚʠʜʽʣʝʥʥʷʤ ʦʩʥʦʚʥʠʭ ʝʪʘʧʽʚ ʨʦʟʚʠʪʢʫ ʽ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʢʘʨʩʪʫ 

ʪʘ ʩʫʯʘʩʥʠʭ ʡʦʛʦ ʦʟʥʘʢ, ʧʨʦʷʚʽʚ ʽ ʨʦʣʽ ʫ ʥʦʚʽʪʥʽʭ ʧʨʦʮʝʩʘʭ ʨʝʣʴʻʬʦ- ʽ ʣʘʥʜʰʘʬ-

ʪʦʪʚʦʨʝʥʥʷ. ɺ ʫʟʘʛʘʣʴʥʝʥʦʤʫ ʚʠʛʣʷʜʽ ʚʦʥʘ ʜʦʚʦʣʽ ʧʦʚʥʦ ʚʠʩʚʽʪʣʝʥʘ ʫ ʪʨʫʜʘʭ ʚʽ-
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ʪʯʠʟʥʷʥʠʭ ʜʦʩʣʽʜʥʠʢʽʚ [3,5,6,7,9,10,15,16,17 ʪʘ ʽʥ.]. ɿôʷʩʫʚʘʥʥʷ ʧʨʠʨʦʜʠ ʬʦʨʤʫ-

ʚʘʥʥʷ ʽ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʦʟʝʨʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʻ ʢʣʶʯʝʤ ʜʣʷ ʨʦʟʨʦʙʢʠ ʩʪʨʘʪʝʛʽʾ ʽ 

ʢʫʣʴʪʫʨʠ ʝʢʦʣʦʛʽʯʥʦ ʙʝʟʧʝʯʥʦʛʦ ʧʦʚʦʜʞʝʥʥʷ ʟ ʫʥʽʢʘʣʴʥʦʶ ʧʦʥʠʥʽ ʽʩʥʫʶʯʦʶ ʽ 

ʜʽʶʯʦʶ ʧʘʤôʷʪʢʦʶ ʧʨʠʨʦʜʠ. 

ɼʣʷ ʦʭʦʨʦʥʠ ʐʘʮʴʢʦʛʦ ʧʦʦʟʝʨôʷ ʫ 1983 ʨ. ʪʫʪ ʩʪʚʦʨʝʥʦ ʐʘʮʴʢʠʡ ʥʘʮʽʦʥʘ-

ʣʴʥʠʡ ʧʨʠʨʦʜʥʠʡ ʧʘʨʢ (ʐʘʮʴʢʠʡ ʅʇʇ), ʧʣʦʱʝʶ 32 500 ʛʘ [ 15 ].  

ʉʠʣʘʤʠ ʐʘʮʴʢʦʛʦ ʅʇʇ ʪʘ ʟʘʮʽʢʘʚʣʝʥʠʭ ʥʘʫʢʦʚʠʭ ʽ ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʚʠ-

ʨʦʙʥʠʯʠʭ ʦʨʛʘʥʽʟʘʮʽʡ( ɯɻʽʄ ʋɸɸʅ, ɺʦʣʠʥʩʴʢʠʤ ʦʙʣʚʦʜʛʦʩʧʦʤ, ɺʦʣʠʥʩʴʢʠʤ 

ʦʙʣʘʩʥʠʤ ʫʧʨʘʚʣʽʥʥʷʤ ʦʭʦʨʦʥʠ ʧʨʠʨʦʜʠ) ʚ ʤʝʞʘʭ ʧʘʨʢʫ ʽ ʥʘ ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦ-

ʨʽʷʭ ʩʪʚʦʨʝʥʠʡ ʪʘ ʽʩʥʫʻ ʙʘʛʘʪʦʨʽʯʥʠʡ ʢʦʤʧʣʝʢʩʥʠʡ ʚʦʜʥʦ-ʝʢʦʣʦʛʽʯʥʠʡ ʤʦʥʽʪʦ-

ʨʠʥʛ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʽ ʟʘʧʦʙʽʛʘʥʥʷ ʝʢʦʣʦʛʽʯʥʠʭ ʨʠʟʠʢʽʚ [2, 14, 15].  

ʌʦʨʤʫʣʶʚʘʥʥʷ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɿʘ ʜʘʥʠʤʠ ʤʦʥʽʪʦʨʠʥʛʫ, ʟ 2016 ʨʦʢʫ 

ʥʘʤʽʪʠʚʩʷ ʩʪʽʡʢʠʡ ʪʨʝʥʜ ʥʘ ʟʥʠʞʝʥʥʷ ʨʽʚʥʽʚ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʽ ʜʟʝʨʢʘʣʘ ʦʟʝʨʘ, ʘ ʟ 

ʧʦʯʘʪʢʫ 2019 ʨ. ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʽʟʢʝ ʦʙʤʽʣʽʥʥʷ ʦʟ. ʉʚʽʪʷʟʴ, ʥʘ ʚʽʜʩʪʘʥʴ ʜʦ 100 

ʤ, ʪʘ ʟʥʠʞʝʥʥʷ ʚʦʜʦʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʐʘʮʴʢʦʛʦ ʧʦʦʟʝʨôʷ ʚ ʮʽʣʦʤʫ. ɼʣʷ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ ʱʦʜʦ ʟʘʭʠʩʪʫ ʫʥʽʢʘʣʴʥʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʚʽʜ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʧʨʠ-

ʨʦʜʥʠʭ ʽ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ, ʘ ʩʘʤʝ ʦʟ. ʉʚʽʪʷʟʴ, ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʟʘʭʦʜʽʚ ʟ 

ʝʢʦʣʦʛʽʯʥʦʛʦ ʜʦʛʣʷʜʫ ʽ ʦʭʦʨʦʥʠ ʥʝʦʙʭʽʜʥʦ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʟôʷʩʫʚʘʪʠ ʡʦʛʦ ʧʨʠ-

ʨʦʜʫ, ʜʦʩʣʽʜʠʪʠ ʫ ʨʝʪʨʦʩʧʝʢʪʠʚʽ ʬʦʨʤʫʚʘʥʥʷ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʽ ʧʦʜʘʣʴʰʦʛʦ 

ʩʧʨʷʤʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʰʣʷʭʦʤ ʥʘʪʫʨʥʠʭ ʦʙʩʪʝʞʝʥʴ, ʦʧʨʘʮʶʚʘʥʥʷ ʜʘ-

ʥʠʭ ʙʘʛʘʪʦʨʽʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʤ ʤʝʪʦʜʦʤ ʘʥʘʣʽʟʫ 

ʨʝʞʠʤʫ ʧʽʜʟʝʤʥʠʭ ʽ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʟʘʣʫʯʝʥʥʷ ʜʘʥʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʽ ʬʦʥʜʦʚʠʭ 

ʜʞʝʨʝʣ ʱʦʜʦ ʛʝʦʣʦʛʦ-ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʦʾ ʽʩʪʦʨʽʾ ʦʙôʻʢʪʫ, ʨʝʣʴ̒ ʬʦ- ʽ ʣʘʥʜʰʘʬʪʦʪ-

ʚʦʨʝʥʥʷ, ʧʨʠʨʦʜʥʦʛʦ ʚʦʜʦʦʙʤʽʥʫ[1-17 ʪʘ ʽʥ.]. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʂʣʽʤʘʪ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʧʦʤʽʨʥʦ-

ʢʦʥʪʠʥʝʥʪʘʣʴʥʠʡ, ʥʘʙʣʠʞʝʥʠʡ ʜʦ ʧʦʤʽʨʥʦ-ʤʦʨʩʴʢʦʛʦ ʢʣʽʤʘʪʫ ɿʘʭʽʜʥʦʾ ɭʚʨʦʧʠ, 

ʟ ʤôʷʢʦʶ ʟʠʤʦʶ ʽ ʚʽʜʥʦʩʥʦ ʪʝʧʣʠʤ ʪʘ ʚʦʣʦʛʠʤ ʣʽʪʦʤ. ɿʘ ʜʘʥʠʤʠ ʤʝʪʝʦʨʦʣʦʛʽʯʥʦʾ 

ʩʪʘʥʮʽʾ ʉʚʽʪʷʟʴ ʟʘ ʧʝʨʽʦʜ ʟ 1985 ʧʦ 2019 ʨʨ. ʥʘʡʙʽʣʴʰʝ ʦʧʘʜʽʚ ʟʘʬʽʢʩʦʚʘʥʦ ʫ 

2013 ʨ. (734,0 ʤʤ), ʘ ʥʘʡʤʝʥʰʝ ʚ 1987 ʨ. (435,5 ʤʤ). ɿʘʛʘʣʴʥʦʶ ʪʝʥʜʝʥʮʽʻʶ 2018 

ï 2019 ʨʨ. ʻ ʧʽʜʚʠʱʝʥʥʷ ʩʝʨʝʜʥʴʦʨʽʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ (2018 ʨ. ʥʘ 1,4Áʉ). 

ʑʦʜʦ ʦʧʘʜʽʚ, ʪʦ ʚ 2018-2019 ʨʨ. ʨʽʯʥʘ ʾʭ ʢʽʣʴʢʽʩʪʴ ʟʘʣʠʰʘʣʘʩʷ ʙʣʠʟʴʢʦʶ ʜʦ ʩʝ-

ʨʝʜʥʴʦʩʪʘʪʠʩʪʠʯʥʦʾ, ʦʜʥʘʢ ʽʟ ʟʥʘʯʥʦʶ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʶ ʾʭ ʨʦʟʧʦʜʽʣʫ ʧʦ ʤʽʩʷʮʷʭ. 

ʅʘ ʚʝʛʝʪʘʮʽʡʥʠʡ ʧʝʨʽʦʜ 2018 ʨ. ʧʨʠʧʘʜʘʣʦ 92% ʚʽʜ ʾʭ ʨʽʯʥʦʾ ʢʽʣʴʢʦʩʪʽ. 

ɻʽʜʨʦʪʝʨʤʽʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ (ɻʊʂ) ʜʣʷ ʜʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʫ 2018 ʨ. ï 1,01, ʱʦ ʻ 

ʥʠʞʥʴʦʶ ʤʝʞʝʶ ʜʣʷ ʚʦʣʦʛʦʾ ʟʦʥʠ. ɼʣʷ 2019 ʨ. ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʚ 0,95, ʱʦ ʻ 

ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʟʦʥʠ ʥʝʜʦʩʪʘʪʥʴʦʛʦ ʟʚʦʣʦʞʝʥʥʷ. ʇʦʢʘʟʥʠʢʠ ɻʊʂ ʩʚʽʜʯʘʪʴ ʧʨʦ 

ʪʝ, ʱʦ ʫ ʦʩʪʘʥʥʽ ʨʦʢʠ ʥʘʤʽʪʠʣʘʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʘʨʠʜʠʟʘʮʽʾ ʢʣʽʤʘʪʫ ʪʘ ʟʙʽʣʴʰʝʥʥʷ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ [13]. 
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ʉʝʨʝʜʥʷ ʙʘʛʘʪʦʨʽʯʥʘ ʚʝʣʠʯʠʥʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʟ ʧʦʚʝʨʭʥʽ ʦʟʝʨ ʩʪʘʥʦʚʠʪʴ 

913,3 ʤʤ ʚ ʙʝʟʣʴʦʜʦʚʠʡ ʧʝʨʽʦʜ, ʱʦ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʾʭ ʞʠʚʣʝʥʥʷ ʘʪʤʦʩʬʝʨʥʠ-

ʤʠ ʦʧʘʜʘʤʠ. 

ɺ ʛʝʦʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʪʝʨʠʪʦʨʽʷ ʐʘʮʴʢʦʛʦ ʧʦʦʟʝʨô̫  ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʽʚ-

ʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ɺʦʣʠʥʦ-ʇʦʜʽʣʴʩʴʢʦʾ ʧʣʠʪʠ ʚ ʤʝʞʘʭ ɺʦʣʠʥʩʴʢʦʛʦ ʧʘʣʝʦ-

ʟʦʡʩʴʢʦʛʦ ʧʽʜʥʷʪʪʷ, ʱʦ ʟʘʚʝʨʰʫʻʪʴʩʷ ʥʘ ʧʽʚʥʦʯʽ ʇʨʠʧôʷʪʩʴʢʠʤ ʚʘʣʦʤ. ɯʥʪʝʥʩʠʚ-

ʥʦ ʜʠʩʣʦʢʦʚʘʥʠʡ ʢʨʠʩʪʘʣʽʯʥʠʡ ʬʫʥʜʘʤʝʥʪ ʦʙôʻʜʥʫʻ ʧʣʫʪʦʥʦ-ʤʝʪʘʤʦʨʬʽʯʥʽ 

ʫʪʚʦʨʝʥʥʷ ʨʘʥʥʴʦʛʦ ʧʨʦʪʝʨʦʟʦʶ. ʆʩʘʜʦʚʠʡ ʧʣʘʱ ʩʬʦʨʤʦʚʘʥʠʡ ʜʚʦʤʘ ʩʪʨʫʢʪʫʨ-

ʥʠʤʠ ʧʦʚʝʨʭʘʤʠ ï ʤʝʟʦʧʨʦʪʝʨʦʟʦʡʩʴʢʦ ï ʧʘʣʝʦʟʦʡʩʴʢʠʤ ʽ ʤʝʟʦʟʦʡʩʴʢʦ-

ʢʘʡʥʦʟʦʡʩʴʢʠʤ, ʤʽʞ ʷʢʠʤʠ ʻ ʩʪʨʘʪʠʛʨʘʬʽʯʥʝ ʽ ʢʫʪʦʚʝ ʥʝʫʟʛʦʜʞʝʥʥʷ. ʄʝʟʦʧʨʦ-

ʪʝʨʦʟʦʡʩʴʢʦ-ʧʘʣʝʦʟʦʡʩʴʢʠʡ ʬʫʥʜʘʤʝʥʪ ʤʘʻ ʙʣʦʢʦʚʫ ʩʪʨʫʢʪʫʨʫ, ʦʙʫʤʦʚʣʝʥʫ 

ʜʝʟôʁ ʥʢʪʠʚʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ, ʷʢʘ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʽ ʚ ʥʘʩʪʫʧʥʠʭ ʥʘʰʘʨʫʚʘʥʥʷʭ 

ʤʝʟʦʟʦʡ-ʢʘʡʥʦʟʦʶ ʚ ʷʢʦʩʪʽ ʫʩʧʘʜʢʦʚʘʥʦʾ ʄʽʥʩʴʢʦ-ɺʠʞʽʚʩʴʢʦʾ ʪʝʢʪʦʥʽʯʥʦʾ ʟʦʥʠ, 

ʑʠʪʠʥʩʴʢʦʛʦ ʽ ʂʨʠʤʥʽʚʩʴʢʦʛʦ ʨʦʟʣʦʤʽʚ [7,16, 17]. ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʢʦʩʤʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʯʽʪʢʦ ʧʨʦʩʪʝʞʫʶʪʴʩʷ ɺʝʨʭʥʴʦʧʨʠʧô̫ ʪʩʴʢʘ ʣʽʥʝʘʤʝʥʪʥʘ ʟʦʥʘ ʪʘ 

ʄʰʘʥʝʮʴʢʘ ʽ ʉʚʽʪʷʟʴʩʴʢʘ ʢʣ̔ʴʮʝʚʽ ʩʪʨʫʢʪʫʨʠ. ʉʬʦʨʤʦʚʘʥʽ ʚ ʜʦʤʝʟʦʟʦʡʩʴʢʠʡ ʧʝ-

ʨʽʦʜ ʜʝʬʦʨʤʘʮʽʡʥʽ ʧʣʽʢʘʪʠʚʥʽ ʩʪʨʫʢʪʫʨʠ, ʘ ʩʘʤʝ ʇʨʠʧèʷʪʩʴʢʠʡ ʽ ʊʫʨʽʡʩʴʢʠʡ ʚʘ-

ʣʠ, ʐʘʮʴʢʘ ʘʥʪʠʢʣʽʥʘʣʴ, ʘ ʪʘʢʦʞ ɻʦʣʦʚʥʷʥʩʴʢʘ, ɼʦʰʥʽʚʩʴʢʘ ʪʘ ɿʘʣʽʩʥʠʮʴʢʘ 

ʩʢʫʣʴʧʪʫʨʠ, ʦʙʫʤʦʚʠʣʠ ʪʽ ʨʠʩʠ ʨʝʣʴʻʬʫ ʧʦʚʝʨʭʥʽ ʚʝʨʭʥʴʦʢʨʝʡʜʷʥʠʭ ʫʪʚʦʨʝʥʴ, 

ʱʦ ʟʫʤʦʚʠʣʠ ʟʘʨʦʜʞʝʥʥʷ ʽ ʨʦʟʚʠʪʦʢ ʢʘʨʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʢʘʡʥʦ-

ʟʦʡʩʴʢʠʭ ʣʴʦʜʦʚʠʢʦʚʠʭ ʪʨʘʥʩʛʨʝʩʽʡ ʫ ʤʝʞʽ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ [16]. ɼʚʘ 

ʦʩʪʘʥʥʽ ʯʠʥʥʠʢʠ ʻ ʧʨʝʚʘʣʶʶʯʠʤʠ ʫ ʬʦʨʤʫʚʘʥʥʽ ʾʾ ʩʫʯʘʩʥʦʛʦ ʦʙʣʽʢʫ ʽ ʝʢʦʣʦʛʽʾ. 

ɯʥʪʝʥʩʠʚʥʝ ʢʘʨʩʪʦʫʪʚʦʨʝʥʥʷ ʧʦʚôʷʟʘʥʦ ʟ ʧʦʯʘʪʢʦʤ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʾ ʜʦʙʠ, 

ʢʦʣʠ ʚ ʦʣʽʛʦʮʝʥʽ ʤʦʨʝ ʚʽʜʩʪʫʧʠʣʦ ʽ ʚʽʜʙʫʚʩʷ ʨʦʟʤʠʚ ʧʘʣʝʦʛʝʥʦʚʠʭ ʽ ʯʘʩʪʢʦʚʦ 

ʢʨʝʡʜʷʥʠʭ ʫʪʚʦʨʝʥʴ. ʅʘʷʚʥʽʩʪʴ ʮʦʢʦʣʷ ʫ ʩʪʨʫʢʪʫʨʽ ʨʝʣʴʻʬʫ, ʱʦ ʰʠʨʦʪʥʦ ʧʨʦ-

ʩʪʝʞʫʻʪʴʩʷ ʚʟʜʦʚʞ ʜʝʨʞʘʚʥʦʛʦ ʢʦʨʜʦʥʫ ʟ ɹʽʣʦʨʫʩʩʶ, ʧʨʠ ʟʥʘʯʥʠʭ ʧʝʨʝʧʘʜʘʭ 

ʚʠʩʦʪ ʽ ʢʨʫʪʦʤʫ ʧʽʚʥʽʯʥʦʤʫ ʩʭʠʣʽ, ʪʨʽʱʠʥʫʚʘʪʽʩʪʴ ʢʨʝʡʜʦʚʠʭ ʧʦʨʽʜ ʽ ʤʽʞʙʣʦʢʦʚʽ 

ʧʦʩʣʘʙʣʝʥʽ ʟʦʥʠ ʩʧʨʠʷʣʠ ʩʪʦʢʫ ʧʦ ʥʠʭ ʧʦʚʝʨʭʥʝʚʠʭ ʽ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʨʦʟʤʠʚʫ 

ʢʨʝʡʜʷʥʠʭ ʧʦʨʽʜ ʽ ʫʪʚʦʨʝʥʥʷ ʫ ʥʠʭ ʢʘʨʩʪʦʚʠʭ ʧʦʨʦʞʥʠʥ ʽ ʢʘʥʘʣʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ 

ʢʘʩʪʦʚʠʭ ʬʦʨʤ ʐʘʮʴʢʦʛʦ ʧʦʦʟʝʨô̫ . ʇʦʩʣʘʙʣʝʥʽ ʤʽʞʙʣʦʢʦʚʽ ʟʦʥʠ, ʱʦ ʚʽʜʙʠʚʘ-

ʶʪʴʩʷ ʫ ʢʨʝʡʜʷʥʠʭ ʚʽʜʢʣʘʜʘʭ, ʙʫʣʠ ʩʚʦʻʨʽʜʥʠʤʠ ʜʨʝʥʘʤʠ, ʷʢʽ ʟʙʠʨʘʣʠ ʩʪʽʢ ʟ 

ʪʨʽʱʠʥʫʚʘʪʦʾ ʢʨʝʡʜʠ ʽ ʚʽʜʚʦʜʠʣʠ ʡʦʛʦ ʜʦ ʤʽʩʮʝʚʦʛʦ ʙʘʟʠʩʫ ʝʨʦʟʽʾ ʫ ʧʽʜʥʽʞʞʷ ʮʦ-

ʢʦʣʷ. ɺʦʜʦʧʨʠʡʤʘʯʝʤ ʤʦʛʣʘ ʙʫʪʠ ʚʦʜʦʡʤʘ ʘʙʦ ʨʽʯʢʘ ʧʨʘʛʽʜʨʦʤʝʨʝʞʽ. 

ɿʣʝʜʝʥʽʥʥʷ ʯʝʪʚʝʨʪʠʥʥʦʛʦ ʧʝʨʽʦʜʫ ʧʦʩʪʫʧʦʚʦ ʟʥʚ̔ʝʣʶʚʘʣʠ ʨʝʣʴʻʬ, ʧʨʠʥʝ-

ʩʝʥʠʤ ʣʴʦʜʦʚʠʢʘʤʠ ʤʘʪʝʨʽʘʣʦʤ, ʷʢʠʡ ʚʽʜʢʣʘʜʘʚʩʷ ʥʘ ʧʽʚʥʽʯ ʚʽʜ ʮʦʢʦʣʷ ʧʦʢʠ ʥʝ 

ʚʠʨʽʚʥʷʣʠʩʷ ʚʽʜʤʽʪʢʠ. ʊʘʢ, ʣʴʦʜʦʚʠʢ ʥʘʨʝʚʩʴʢʦʛʦ ʟʣʝʜʝʥʽʥʥʷ, ʥʘʡʜʘʚʥʽʰʦʛʦ ʫ 

ʥʝʦʧʣʝʡʩʪʦʮʝʥʦʚʠʡ ʧʝʨʽʦʜ (800 ʪʠʩ ʨʦʢʽʚ ʪʦʤʫ), ʥʝ ʧʦʜʦʣʘʚ ʚʝʨʭʥʴʦʢʨʝʡʜʦʚʽ 

ʮʦʢʦʣʽ. ʃʴʦʜʦʚʠʢ ʦʢʩʴʢʦʛʦ ʟʣʝʜʝʥʽʥʥʷ ʜʦʣʠʥʦʶ ɿʘʭʽʜʥʦʛʦ ɹʫʛʫ ʚʢʨʠʚ ʐʘʮʴʢʝ 

ʧʦʦʟʝʨô̫  ʽ ʧʨʠʣʝʛʣʽ ʪʝʨʠʪʦʨʽʾ, ʘ ʫ ʜʥʽʧʨʦʚʩʴʢʠʡ ʯʘʩ ʩʧʦʣʦʰʥʠʤ ʧʦʪʦʢʘʤ, ʧʦʜʦ-
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ʣʘʚʰʠ ʮʦʢʦʣʴ ʧʦʰʠʨʠʚʩʷ ʜʦ ʤʝʞʽ ʢʨʘʡʦʚʠʭ ʫʪʚʦʨʝʥʴ ʟʘ ʣʽʥʽʻʶ ɼʫʙʨʦʚʠʮʷ ī 

ʄʘʥʝʚʠʯʽ ī ʚʠʪʦʢʠ ʨ. ʊʫʨʽʷ ʪʘ ʦʭʦʧʠʚ ʫʩʶ ʪʝʨʠʪʦʨʽʶ ʐʘʮʴʢʦʛʦ ʧʦʦʟʝʨô̫ [6, 16]. 

ʃʴʦʜʦʚʠʢ ʝʨʦʜʫʚʘʚ ʢʨʝʡʜʦʚʽ ʧʽʜʥʷʪʪʷ ʽ ʟʘʢʣʘʚ ʫʣʦʛʦʚʠʥʠ, ʚʠʢʦʨʠʩʪʘʥʽ ʚ ʧʦʜʘ-

ʣʴʰʦʤʫ ʛʽʜʨʦʤʝʨʝʞʝʶ. 

ɿ ʮʴʦʛʦ ʯʘʩʫ ʧʦʯʘʣʦʩʷ ʬʦʨʤʫʚʘʥʥʷ ʩʫʯʘʩʥʦʛʦ ʨʝʣʴʻʬʫ, ʛʽʜʨʦʤʝʨʝʞʽ, ɻʦʣʦ-

ʚʥʦʛʦ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʚʦʜʦʜʽʣʫ, ʫʤʦʚʠ ʽ ʦʩʦʙʣʠʚʦʩʪʽ ʟʘʛʘʣʴʥʦʛʦ ʽ, ʟʦʢʨʝʤʘ, ʧʽ-

ʜʟʝʤʥʦʛʦ ʚʦʜʦʦʙʤʽʥʫ. 

ɺ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʜʦʩʣʽʜʞʫʚʘʥʘ ʪʝʨʠʪʦʨʽʷ ʻ ʯʘʩʪʠʥʦʶ ɺʦʣʠ-

ʥʦ-ʇʦʜʽʣʴʩʴʢʦʛʦ ʘʨʪʝʟʽʘʥʩʴʢʦʛʦ ʙʘʩʝʡʥʫ. ɺʝʨʭʥʽʡ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʡ ʧʦʚʝʨʭ, ʦʩ-

ʥʦʚʥʠʡ ʦʙô̒ ʢʪ ʥʘʰʦʾ ʫʚʘʛʠ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʧʦʪʫʞʥʦʶ ʪʦʚʱʝʶ ʢʨʝʡʜʠ ʽ ʤʝʨʛʝʣʶ 

ʚʝʨʭʥʴʦʢʨʝʡʜʷʥʦʛʦ (ʪʫʨʦʥ-ʤʘʘʩʪʨʠʭʩʴʢʦʛʦ) ʯʘʩʫ ʽ ʧʝʨʝʢʨʠʚʘʶʯʠʭ ʾʭ ʦʙʚʦʜʥʝ-

ʥʠʭ ʥʘʰʘʨʫʚʘʥʴ ʛʣʷʮʽʘʣʫ, ʬʣʶʚʽʦʛʣʷʮʽʘʣʫ, ʨʽʯʢʦʚʦʛʦ ʽ ʦʟʝʨʥʦʛʦ ʘʣʶʚʽʶ ʪʘ ʦʨ-

ʛʘʥʦʛʝʥʥʠʭ ˇʨʫʥʪʽʚ [3, 4, 16, 17]. 

ʊʦʚʱʘ ʚʝʨʭʥʴʦʾ ʢʨʝʡʜʠ, ʟʘʛʘʣʴʥʦʶ ʧʦʪʫʞʥʽʩʪʴ ʜʦ 800 ʤ, ʪʨʽʱʠʥʫʚʘʪʘ ʥʘ 

ʛʣʠʙʠʥʫ 120ʤ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʾʾ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʚ ʽʥʪʝʨʚʘʣʽ ʚʽʜ ʧʦʚʝʨʭʥʽ, ʘʙʦ ʧʽ-

ʜʦʰʚʠ ʧʦʚʝʨʭʥʝʚʦʾ ʟʦʥʠ ʢʦʣʴʤʘʪʘʮʽʾ (3-5 ʤ) ʜʦ 60-80 ʤ. ʊʨʽʱʠʥʫʚʘʪʘ ʟʦʥʘ ʦʙʚʦ-

ʜʥʝʥʘ ʽ ʚʤʽʱʫʻ ʧʝʨʰʠʡ ʚʽʜ ʧʦʚʝʨʭʥʽ ʥʘʧʽʨʥʠʡ ʚʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ. ʅʠʞʯʝ 

ʪʨʽʱʠʥʫʚʘʪʦʾ ʟʦʥʠ ʢʨʝʡʜʘ ʤʘʻ ʤʦʥʦʣʽʪʥʫ ʩʪʨʫʢʪʫʨʫ ʽ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʧʦʪʫʞ-

ʥʠʡ ʨʝʛʽʦʥʘʣʴʥʠʡ ʚʦʜʦʪʨʠʚ ʤʽʞ ʧʨʦʪʝʨʦʟʦʡ-ʧʘʣʝʦʟʦʡʩʴʢʠʤ ʽ ʤʝʟʦʟʦʡ-

ʢʘʡʥʦʟʦʡʩʴʢʠʤ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʤʠ ʧʦʚʝʨʭʘʤʠ. ʂʦʤʧʣʝʢʩ ʯʝʪʚʝʨʪʠʥʥʠʭ ʨʠʭʣʠʭ 

ʚʽʜʢʣʘʜʽʚ ʚʤʽʱʫʻ ˇʨʫʥʪʦʚʽ ʚʦʜʠ, ʚʽʜʜʽʣʝʥʽ ʚʽʜ ʥʘʧʽʨʥʠʭ ʟʦʥʦʶ ʢʦʣʴʤʘʪʘʮʽʾ, ʱʦ ʻ 

ʤʽʩʮʝʚʠʤ ʚʦʜʦʪʨʠʚʦʤ. ɺʦʜʦʦʙʤʽʥ ʤʽʞ ˇʨʫʥʪʦʚʠʤʠ ʽ ʪʨʽʱʠʥʥʠʤʠ ʚʦʜʘʤʠ ʟʜʽʡʩ-

ʥʶʻʪʴʩʷ ʧʦʚʽʣʴʥʦ ʧʦ ʧʣʦʱʽ ʯʝʨʝʟ ʩʣʘʙʦʧʨʦʥʠʢʥʠʡ ʰʘʨ ʽ ʚʽʣʴʥʦ ʚ ʤʽʩʮʷʭ ʛʽʜʨʘʚ-

ʣʽʯʥʠʭ ʚʽʢʦʥ ʜʝ ʚʽʥ ʚʽʜʩʫʪʥʽʡ. ʎʝ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʯʢʦʚʽ ʜʦʣʠʥʠ, ʦʟʝʨʥʽ ʟʘʧʘʜʠʥʠ, 

ʦʢʨʝʤʽ ʜʝʧʨʝʩʽʾ ʨʝʣʴʻʬʫ, ʜʝ ʢʦʣʴʤʘʪʫʶʯʽ ʫʪʚʦʨʝʥʥʷ ʧʦʚʥʽʩʪʶ ʘʙʦ ʯʘʩʪʢʦʚʦ ʨʦʟ-

ʤʠʪʽ. ɿʘʛʘʣʴʥʠʡ ʥʘʧʨʷʤ ʨʫʭʫ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʦʙʫʤʦʚʣʝʥʠʡ ɻʦʣʦʚʥʠʤ ɭʚʨʦʧʝʡʩʴ-

ʢʠʤ ʚʦʜʦʜʽʣʦʤ ʽ ʤʘʻ ʧʝʨʝʚʘʞʥʦ ʧʽʚʥʽʯʥʝ ʽ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʝ ʩʧʨʷʤʫʚʘʥʥʷ, ʘʙʦ ʚ 

ʙʽʢ ʜʦʣʠʥʠ ʨ. ɿʘʭʽʜʥʠʡ ɹʫʛ, ʘʙʦ ʫ ʜʦʣʠʥʫ ʨ. ʇʨʠʧôʷʪʴ ʟ ʦʙʦʭ ʧʨʠʤʠʢʘʥʴ, ʟʘʧʣʘʚ-

ʥʽ ʽ ʚʦʜʥʦ-ʣʴʦʜʦʚʠʢʦʚʽ ʦʟʝʨʘ, ʤʘʛʽʩʪʨʘʣʴʥʫ ʦʩʫʰʫʚʘʣʴʥʫ ʤʝʨʝʞʫ. ʇʦʪʫʞʥʽʩʪʴ 

ʯʝʪʚʝʨʪʠʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʚ ʤʝʞʘʭ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ 3-12ʤ, ʟʘ ʾʾ ʤʝʞʘʤʠ 

ʚʙʽʢ ʩʪʨʽʤʢʦʛʦ ʟʘʥʫʨʝʥʥʷ ʧʦʢʨʽʚʣʽ ʢʨʝʡʜʠ ʥʘ ʧʽʚʥʽʯ ʚʽʜ ʮʦʢʦʣʷ 30-40ʤ ʽ ʙʽʣʴʰʝ. 

ʊʫʪ ʯʝʪʚʝʨʪʠʥʥʽ, ʧʝʨʝʚʘʞʥʦ ʬʣʶʚʽʦʛʣʷʮʽʘʣʴʥʽ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʽ ʚʽʜʢʣʘʜʠ ʫʪʚʦ-

ʨʶʶʪʴ ˇʨʫʥʪʦʚʠʡ ʚʦʜʦʥʦʩʥʠʡ ʢʦʤʧʣʝʢʩ ʽʟ ʩʚʦʾʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʧʽʜʟʝʤʥʦʛʦ 

ʚʦʜʦʦʙʤʽʥʫ. 

ʆʙʣʘʩʪʴ ʞʠʚʣʝʥʥʷ ʪʨʽʱʠʥʥʦʛʦ ʥʘʧʽʨʥʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʟʥʘʭʦ-

ʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ɺʦʣʠʥʩʴʢʦʾ ʚʠʩʦʯʠʥʠ ʟʚʽʜʢʠ ʧʽʜʟʝʤʥʠʡ ʩʪʽʢ ʨʦʟʜʽʣʷʻʪʴʩʷ ʟʘ ʧʽʚ-

ʜʝʥʥʠʤ ( ʚʙʽʢ ʄʘʣʦʛʦ ʇʦʣʽʩʩʷ) ʽ ʧʽʚʥʽʯʥʠʤ (ʚʙʽʢ ʇʦʣʽʩʴʢʦʾ ʥʠʟʦʚʠʥʠ) ʩʧʨʷʤʫ-

ʚʘʥʥʷʤ ʽ ʧʽʜʟʝʤʥʠʡ ʚʦʜʦʜʽʣ ʮʴʦʛʦ ʛʦʨʠʟʦʥʪʫ ʥʝ ʩʧʽʚʧʘʜʘʻ ʟ ɻʦʣʦʚʥʠʤ ɭʚʨʦʧʝʡ-

ʩʴʢʠʤ ʚʦʜʦʜʽʣʦʤ. ɼʦʩʣʽʜʞʫʚʘʥʘ ʪʝʨʠʪʦʨʽʷ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʟʦʥʽ ʪʨʘʥʟʠʪʫ ʪʨʽʱʠʥ-
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ʥʠʭ ʚʦʜ, ʜʝ ʚʦʥʠ ʟʘʟʥʘʶʪʴ ʯʘʩʪʢʦʚʦʛʦ ʤʽʩʮʝʚʦʛʦ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʚ ʯʘʰʘʭ ʢʘʨʩʪʦ-

ʚʠʭ ʦʟʝʨ, ʨʫʩʣʽ ʨ. ʇʨʠʧôʷʪʴ ʪʘ ʽʥʰʠʭ ʤʽʩʮʷʭ ʚʽʜʩʫʪʥʦʩʪʽ ʚʦʜʦʪʨʠʚʢʦʛʦ ʰʘʨʫ, ʘʙʦ 

ʤʽʩʮʝʚʦʛʦ ʧʽʜʞʠʚʣʝʥʥʷ ʥʘ ʛʽʧʩʦʤʝʪʨʠʯʥʦ ʧʨʠʧʽʜʥʷʪʠʭ ʜʽʣʷʥʢʘʭ ʨʝʣʴʻʬʫ (ʢʽʥʮʝ-

ʚʠʭ ʤʦʨʝʥʥʠʭ ʫʪʚʦʨʝʥʥʷʭ, ʝʦʣʦʚʠʭ ʧʘʩʤʘʭ ʪʦʱʦ). ʇʽʩʣʷ ʟʘʛʣʫʰʝʥʥʷ ʜʽʷʣʴʥʽʩʪʶ 

ʣʴʦʜʦʚʠʢʽʚ ʢʘʨʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ, ʩʪʚʦʨʝʥʥʷ ʩʫʯʘʩʥʦʛʦ ʤʦʥʦʪʦʥʥʦʛʦ ʨʝʣʴʻʬʫ ʽ ʣʽ-

ʢʚʽʜʘʮʽʾ ʙʘʟʠʩʫ ʝʨʦʟʽʾ ʽ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʪʨʽʱʠʥʥʠʭ ʚʦʜ ʦʩʪʘʥʥʽ ʟʘʧʦʚʥʠʣʠ ʚʩʶ 

ʪʨʽʱʠʥʥʫ ʟʦʥʫ ʜʦ ʜʝʥʥʦʾ ʧʦʚʝʨʭʥʽ, ʘʙʦ ʧʦʚʝʨʭʥʝʚʦʛʦ ʚʦʜʦʪʨʠʚʢʦʛʦ ʰʘʨʫ, ʥʘʙʫ-

ʣʠ ʥʘʧʽʨʥʦʩʪʽ ʽ ʧʦʯʘʣʠ ʨʦʟʚʘʥʪʘʞʫʚʘʪʠʩʷ ʫ ʤʽʩʮʝʚʽ ʚʦʜʦʧʨʠʡʤʘʯʽ ʟʛʘʜʘʥʽ ʚʠʱʝ. 

ʊʝʢʪʦʥʽʯʥʦ ʧʦʨʫʰʝʥʽ ʟʦʥʠ ʽʥʪʝʥʩʠʚʥʦʾ ʪʨʽʱʠʥʫʚʘʪʦʩʪʽ ʩʪʘʣʠ ʧʨʦʚʽʜʥʠʢʘʤʠ ʧʽ-

ʜʟʝʤʥʦʛʦ ʩʪʦʢʫ ʜʦ ʛʣʠʙʦʢʠʭ ʢʘʨʩʪʦʚʠʭ ʦʟʝʨ (ʦʟ. ʉʚʽʪʷʟʴ, ʉʚʷʪʝ ʪʘ ʽʥ.) ʘʙʦ ʤʽʩʮʴ 

ʚʠʭʦʜʫ ʥʘʧʽʨʥʠʭ ʚʦʜ ʥʘ ʜʝʥʥʫ ʧʦʚʝʨʭʥʶ ʟ ʫʪʚʦʨʝʥʥʷʤ ʧʦʪʫʞʥʠʭ ʜʞʝʨʝʣ ʽ ʜʞʝ-

ʨʝʣʴʥʦʛʦ ʩʪʦʢʫ (ʆʢʦʥʩʴʢʽ ʚʽʢʥʘ). 

ʅʘ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʫ ʜʘʥʦʤʫ ʢʦʥʪʝʢʩʪʽ ʟʘʩʣʫʛʦʚʫʻ ʢʘʨʩʪʦʚʝ ʦʟ. ʉʚʽʪʷʟʴ, ʱʦ 

ʻ: ʥʘʡʙʽʣʴʰʠʤ ʟʘ ʧʣʦʱʝʶ ʽ ʦʙôʻʤʦʤ ʚʦʜʠ ʥʘ ʇʦʣʽʩʩʽ, ʫʥʽʢʘʣʴʥʦʶ ʧʘʤôʷʪʢʦʶ 

ʧʨʠʨʦʜʠ ʤʽʞʥʘʨʦʜʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʦʙôʻʢʪʦʤ ʐʘʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʥʦ-

ʛʦ ʧʘʨʢʫ, ʜʞʝʨʝʣʦʤ ʷʢʽʩʥʦʾ ʚʦʜʠ, ʤʘʻ ʚʝʣʠʢʝ ʨʝʢʨʝʘʮʽʡʥʝ, ʧʨʠʨʦʜʥʦ-ʧ̔ʟʥʘʚʘʣʴʥʝ  

ʽ ʪʫʨʠʩʪʠʯʥʝ ʟʥʘʯʝʥʥʷ, ʪʦʱʦ [3, 5, 9, 13, 14, 15].  

ʋʥʽʢʘʣʴʥʽʩʪʴ ʦʟʝʨʘ ʧʦʣʷʛʘʻ ʫ ʧʨʠʨʦʜʽ ʫʪʚʦʨʝʥʥʷ ʽ ʭʘʨʘʢʪʝʨʽ ʩʫʯʘʩʥʦʛʦ ʚʦʜʦ-

ʦʙʤʽʥʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʡʦʛʦ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʫ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠ-

ʢʘʭ ʽ ʟʘ ʛʽʜʨʦʭʽʤʽʯʥʦʶ ʩʪʘʙʽʣʴʥʽʩʪʶ [11]. ʏʘʰʘ ʦʟʝʨʘ ʫʩʧʘʜʢʫʚʘʣʘ ʢʘʨʩʪʦʚʠʡ ʧʨʦ-

ʚʘʣ, ʱʦ ʫʪʚʦʨʠʚʩʷ ʚ ʧʨʦʮʝʩʽ ʽʥʪʝʥʩʠʚʥʦʛʦ ʢʘʨʩʪʦʫʪʚʦʨʝʥʥʷ ʚ ʤʝʞʘʭ ʟʦʥʠ ʪʝʢʪʦ-

ʥʽʯʥʦʛʦ ʧʦʨʫʰʝʥʥʷ ʢʨʝʡʜʠ, ʣʽʥʽʘʤʝʥʪʥʦ ʩʧʨʷʤʦʚʘʥʦʛʦ ʥʘ ʧʽʚʥʽʯʥʠʡ ʩʭʽʜ ʜʦ ʙʘʟʠ-

ʩʫ ʝʨʦʟʽʾ ʫ ʧʽʜʥʽʞʞʷ ʢʨʝʡʜʷʥʦʛʦ ʮʦʢʦʣʷ, ʚʠʩʦʪʽ ʷʢʦʛʦ, ʤʽʞ ʚʽʜʤʽʪʢʘʤʠ 165 ʽ 100 ʤ, 

ʚʽʜʧʦʚʽʜʘʻ ʥʘʡʙʽʣʴʰʘ ʛʣʠʙʠʥʘ ʦʟʝʨʥʦʾ ʟʘʧʘʜʠʥʠ (ʙʣʠʟʴʢʦ 60 ʤ). ʏʝʨʝʟ ʮʶ ʟʘʧʘ-

ʜʠʥʫ ʢʘʨʩʪʦʚʠʡ ʢʦʣʝʢʪʦʨ ʨʦʟʚʘʥʪʘʞʫʻʪʴʩʷ ʚ ʦʟʝʨʦ. 

ɼʘʥʽ ʙʘʛʘʪʦʨʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʚʦʜʥʠʤ ʨʝʞʠʤʦʤ ʽ ʙʘʣʘʥʩʦʤ ʦʟʝʨʘ ʽ ʧʽ-

ʜʟʝʤʥʠʤ ʚʦʜʦʦʙʤʽʥʦʤ ʫ ʧʨʠʙʝʨʝʞʥʽʡ ʟʦʥʽ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʨʽʚʥʽ ʚʽʣʴʥʦʾ ʚʦʜʥʦʾ 

ʧʦʚʝʨʭʥʽ, ˇʨʫʥʪʦʚʠʭ ʽ ʥʘʧʽʨʥʠʭ ʚʦʜ ʤʘʶʪʴ ʩʪʽʡʢʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʟʘ ʷʢʠʤ ʨʽʚʝʥʴ 

ʧʦʚʝʨʭʥʽ ʦʟʝʨʘ ʧʝʨʝʚʠʱʫʻ ʨʽʚʝʥʴ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʽ ʥʠʞʯʠʡ ʚʽʜ ʧᾷʻʟʦʤʝʪʨʠʯʥʦʛʦ 

ʨʽʚʥʷ ʥʘʧʽʨʥʠʭ. ʎʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʘʡʞʝ ʥʽʢʦʣʠ ʥʝ ʧʦʨʫʰʫʻʪʴʩʷ ʽ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʪʝ, ʱʦ ʦʟʝʨʦ ʞʠʚʠʪʴʩʷ ʥʘʧʽʨʥʠʤʠ ʚʦʜʘʤʠ ʽ ʚ ʩʚʦʶ ʯʝʨʛʫ ʞʠʚʠʪʴ ˇʨʫʥʪʦʚʠʡ ʧʦʪʽʢ ʽ 

ʧʦʚʝʨʭʥʝʚʽ ʚʠʪʦʢʠ ʚ ʛʽʜʨʦʤʝʨʝʞʫ. ʊʘʢʠʤ ʯʠʥʦʤ ʦʟʝʨʦ ʥʝ ʻ ʧʨʠʡʤʘʯʝʤ ʧʦʚʝʨʭʥʝ-

ʚʦʛʦ ʽ ˇʨʫʥʪʦʚʦʛʦ ʩʪʦʢʫ(ʢʨʽʤ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ), ʘ ʻ ʧʨʠʨʦʜʥʠʤ ʜʞʝʨʝʣʦʤ ʨʦʟ-

ʚʘʥʪʘʞʝʥʥʷ ʥʘʧʽʨʥʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʯʝʨʝʟ ʢʦʣʝʢʪʦʨ ʟʘʟʥʘʯʝʥʦʛʦ ʚʠʱʝ 

ʣʽʥʽʤʝʥʪʫ [2, 5, 8, 9, 13]. 

ɹʘʣʘʥʩ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʪʝʨʠʪʦʨʽʾ ʧʦʦʟʝʨôʷ. ɼʣʷ ʫʪʦʯʥʝʥʥʷ ʫʤʦʚ ʽ ʦʩʦʙʣʠʚʦ-

ʩʪʝʡ ʚʦʜʦʦʙʤʽʥʫ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʤʽʞ ʩʦʙʦʶ ʽ ʟ ʧʦʚʝʨʭʥʝʚʠʤʠ ʚʦʜʘʤʠ 

ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʨʦʟʨʘʭʫʥʢʠ ʙʘʣʘʥʩʫ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʟʘ ʙʘʛʘʪʦʨʽʯʥʠʤʠ ʢʦʣʠʚʘʥʥʷ-

ʤʠ ʾʭ ʨʽʚʥʽʚ ʧʦ ʯʦʪʠʨʴʦʭ ʧʘʨʘʭ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ, ʟʘ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʠʤ  
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ʩʧʨʷʤʫʚʘʥʥʷʤ ʚʽʜ ʚʦʜʦʜʽʣʫ ʨ. ʇʨʠʧôʷʪʴ ī ʦʟ. ʉʚʽʪʷʟʴ, ʯʝʨʝʟ ʦʟ. ʉʚʽʪʷʟʴ ʥʘ ʦʟ. 

ʇʽʩʦʯʥʝ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʛʽʧʦʪʝʪʠʯʥʦʤʫ ʣʽʥʽʤʝʥʪʫ ʽʥʪʝʥʩʠʚʥʦʛʦ ʩʪʦʢʫ ʧʽʜʟʝʤʥʠʭ 

ʚʦʜ, ʜʣʷ ʧʝʨʽʦʜʽʚ 1971-1983 ʨʨ. ʽ 2005-2019 ʨʨ. (ʪʘʙʣ. 1) [8, 9, 13]. 

ʊʘʙʣʠʮʷ 1 

ʉʝʨʝʜʥʴʦʙʘʛʘʪʦʽʯʥʽ ʙʘʣʘʥʩʠ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʪʝʨʠʪʦʨʽʡ ʧʨʠʣʝʛʣʠʭ ʜʦ ʦʟʝʨʘ ʉʚʽʪʷʟʴ, ʤʤ/% 

ʇʝʨʽʦʜ 
ʆʧʘʜʠ, 

ʤʤ 

ʇʦʧʦʚʥʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ɺʠʪʨʘʪʠ ʟʘ ʨʘʭʫʥʦʢ, ɿʤʽʥʝʥʥʷ 

ʟʘʧʘʩʽʚ, ʤʤ 

(ʙʘʣʘʥʩ) 
ʧʨʠʪʦʢʫ 

ʟʥʠʟʫ 

ʽʥʬʽʣʴʪʨʘʮʽʾ 

+ ʙʦʢ. ʧʨʠʪʽʢ 

ʧʝʨʝʪʦʢʫ 

ʚʥʠʟ 

ʚʠʧʘʨʦʚ. + 

ʙʦʢ. ʚʽʜʪʽʢ 

ʇʽʚʜʝʥʥʠʡ ʙʝʨʝʛ ʦʟ. ʉʚʽʪʷʟʴ, ʩʚ. 12ʥ/13ʫ 

1971-83 583 204,2/45 250,8/55 19,8/4 434,1/96 1,1 

2005-19 629 139,5/44 180,2/56 58,5/18 253,7/82 -16,8 

ʇʽʚʥʽʯʥʠʡ ʩʭʠʣ ʚʦʜʦʜʽʣʫ ʨ. ʇʨʠʧôʷʪʴ ī ʦʟ. ʉʚʽʪʷʟʴ, ʩʚ.2ʥ/2ʫ 

2005-19 629 110,9/55 91,8/45 32,5/15 178,4/85 -121,5 

ʇʽʚʥʽʯʥʦ-ʩʭʽʜʥʝ ʫʟʙʝʨʝʞʞʷ ʦʟ. ʉʚʽʪʷʟʴ, ʩʚ. 22-23 

1976-80  567  70,6/22 244,2/78 70,6/26 196,2/74 -18,0 

ɺʦʜʦʜʽʣ ʦʟ. ʉʚʽʪʷʟʴ, ʃʫʢʠ, ʇʽʩʦʯʥʝ, ʩʚ. 16/17  

1976-84 565 0,7/0,4 172,6/99,6 65,5/40 99,3/60 8,4 

 

ɿʘ ʜʘʥʠʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʧʦ ʩʚʝʨʜʣʦʚʠʥʘʭ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʧʽʚʜʝʥʥʦʤʫ 

ʫʟʙʝʨʝʞʞʽ ʦʟ. ʉʚʽʪʷʟʴ (ʩʚ. 12ʥ/13ʫ) ʽ ʥʘ ʩʭʠʣʽ ʚʦʜʦʜʽʣʫ ʟ ʨ. ʇʨʠʧôʷʪʴ (2ʥ/2ʫ), ʟʘ-

ʟʥʘʯʘʻʤʦ ʥʘʩʪʫʧʥʝ: ʟʘ ʚʝʩʴ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʴ ʟ 1971 ʧʦ 1983 ʨʨ. ʪʘ ʟ 2005 ʧʦ 

2019 ʨʨ. ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʪʘʙʽʣʴʥʽʩʪʴ ʫ ʬʦʨʤʫʚʘʥʥʽ ʨʽʯʥʠʭ ʙʘʣʘʥʩʽʚ ˇʨʫʥʪʦʚʠʭ 

ʚʦʜ, ʦʜʥʘʢ ʟ ʧʝʚʥʠʤʠ ʚʽʜʭʠʣʝʥʥʷʤʠ ʚʽʜ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʦʢʨʝʤʠʭ ʩʪʘʪʝʡ. 

ʋ ʧʨʠʙʫʪʢʦʚʽʡ ʯʘʩʪʠʥʽ ʙʘʣʘʥʩʫ ʦʩʥʦʚʥʠʤʠ ʻ ʽʥʬʽʣʴʪʨʘʮʽʡʥʝ ʞʠʚʣʝʥʥʷ ʽ 

ʧʨʠʪʽʢ ʥʘʧʽʨʥʠʭ ʚʦʜ, ʫ ʚʠʪʨʘʪʥʽʡ ï ʚʠʪʨʘʪʠ ʥʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʨʘʥʽʰʝ ʚʩʪʘʥʦʚʣʝʥʦʤʫ ʜʣʷ ʮʽʻʾ ʪʝʨʠʪʦʨʽʾ ʽʥʬʽʣʴʪʨʘʮʽʡʥʦ-ʥʘʧʽʨʥʦʤʫ ʚʠʧʘʨʦʚʫʚʘ-

ʣʴʥʦʤʫ ʪʠʧʫ ʬʦʨʤʫʚʘʥʥʷ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ [10]. ɹʦʢʦʚʠʡ ʧʨʠʪʽʢ ʽ ʚʽʜʪʽʢ ˇʨʫʥʪʦ-

ʚʠʭ ʚʦʜ ʜʣʷ ʜʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʽ ʜʣʷ ʦʟʝʨʘ ʥʝ ʤʘʶʪʴ ʚʠʨʽʰʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ. 

ʊʘʢ, ʟʘ ʦʩʝʨʝʜʥʝʥʠʤʠ ʜʘʥʠʤʠ, ʧʦʧʦʚʥʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ ʥʘʧʽʨʥʠʭ ʚʦʜ ʩʢʣʘ-

ʜʘʣʦ 44-55%, ʧʨʠ ʽʥʬʽʣʴʪʨʘʮʽʡʥʦʤʫ ʞʠʚʣʝʥʥʽ ʚ ʩʫʤʽ ʟ ʙʦʢʦʚʠʤ ʧʨʠʪʦʢʦʤ ï 45-

56%, ʪʦʙʪʦ ʚ ʨʽʚʥʽʡ ʤʽʨʽ; ʚʠʪʨʘʪʠ ʟʘ ʨʘʭʫʥʦʢ ʟʚʦʨʦʪʥʦʛʦ ʧʝʨʝʪʦʢʫ ʚ ʥʘʧʽʨʥʠʡ 

ʚʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ 4-18% ʽ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚ ʩʫʤʽ ʟ ʙʦʢʦʚʠʤ ʚʽʜʪʦʢʦʤ 82-96%. 

ɿ ʧʨʦʪʠʣʝʞʥʦʾ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ʦʟʝʨʘ ʟʘ ʨʦʟʨʘʭʫʥʢʘʤʠ ʧʦ ʜʘʥʠʭ 

ʚʠʤʽʨʽʚ ʫ ʩʚʝʨʜʣʦʚʠʥʘʭ 22/23 ʧʝʨʽʦʜʫ 1976-1980 ʨʨ., ʚʦʜʥʠʡ ʙʘʣʘʥʩ ʬʦʨʤʫʚʘʚʩʷ 

ʧʝʨʝʚʘʞʥʦ ʟʘ ʨʘʭʫʥʦʢ ʽʥʬʽʣʴʪʨʘʮʽʡʥʦʛʦ ʞʠʚʣʝʥʥʷ, ʥʘ ʷʢʠʡ ʚ ʩʫʤʽ ʟ ʙʦʢʦʚʠʤ 

ʧʨʠʪʦʢʦʤ ʧʨʠʧʘʜʘʣʦ 78% ʽ ʧʦʧʦʚʥʝʥʥʷ ʥʘʧʽʨʥʠʤʠ ʚʦʜʘʤʠ 22%; ʚʠʪʨʘʪʠ ʧʨʠʧʘ-

ʜʘʣʠ ʥʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ, ʱʦ ʚ ʩʫʤʽ ʟ ʙʦʢʦʚʠʤ ʚʽʜʪʦʢʦʤ ʩʢʣʘʜʘʣʠ 74% ʽ ʧʝʨʝʪʽʢ ʫ 

ʥʠʞʥʽʡ ʚʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ 26%. ɿʘ ʘʙʩʦʣʶʪʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʥʘʧʽʨʥʝ ʞʠʚ-

ʣʝʥʥʷ ʽ ʧʝʨʝʪʽʢʘʥʥʷ ʜʦ ʥʘʧʽʨʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʩʢʣʘʣʠ ʚʽʜʧʦʚʽʜʥʦ 70,6 ʪʘ 70,6 ʤʤ, 

ʪʦʙʪʦ ʚʟʘʻʤʦʦʙʤʽʥ ʤʽʞ ʚʦʜʦʥʦʩʥʠʤʠ ʛʦʨʠʟʦʥʪʘʤʠ ʙʫʚ ʟʙʘʣʘʥʩʦʚʘʥʠʤ ʽ ʥʫʣʴʦ-
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ʚʠʤ ʜʣʷ ʨʝʟʫʣʴʪʫʶʯʦʾ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ. ɿʘ ʧʨʦʜʦʚʞʝʥʥʷʤ  ʥʘʧʨʷʤʢʫ ʧʦʪʦʢʫ ʥʘ 

ʧ̔ ʚʥʽʯʥʠʡ ʩʭʽʜ ʧʦ ʩʚ. 16/17, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʥʝʧʦʜʘʣʽʢ ʦʟ. ʇʝʨʝʤʫʪ, ʚ ʧʨʠʙʫʪʢʦ-

ʚʽʡ ʯʘʩʪʠʥʽ ʙʘʣʘʥʩʫ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʧʝʨʝʚʘʞʘʻ ʽʥʬʽʣʴʪʨʘʮʽʡʥʝ ʞʠʚʣʝʥʥʷ, ʱʦ ʫ 

ʩʫʤʽ ʟ ʙʦʢʦʚʠʤ ʧʨʠʪʦʢʦʤ ʩʷʛʘʻ 99,6%, ʚʠʪʨʘʪʠ ʧʨʠʧʘʜʘʶʪʴ ʥʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ 

60% ʽ ʧʝʨʝʪʽʢ ʫ ʥʘʧʽʨʥʠʡ ʚʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ 40%. 

ɿʘʟʥʘʯʝʥʠʡ ʬʘʢʪʘʞ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʦʟ. ʉʚʽʪʷʟʴ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʟʦʥʽ ʪʨʘʥ-

ʟʠʪʫ ʧʽʜʟʝʤʥʦʛʦ ʧʦʪʦʢʫ, ʱʦ ʨʫʭʘʻʪʴʩʷ ʟ ʧʽʚʜʥʷ ʥʘ ʧʽʚʥʽʯ ʽ ʧʽʚʥʽʯʥʠʡ ʩʭʽʜ ʚʽʜ ʦʩ-

ʥʦʚʥʦʾ ʦʙʣʘʩʪʽ ʞʠʚʣʝʥʥʷ (ɺʦʣʠʥʩʴʢʘ ʚʠʩʦʯʠʥʘ) ʜʦ ʟʦʥʠ ʨʦʟʚʘʥʪʘʞʝʥʥʷ (ʜʦʣʠʥʘ 

ʨ. ʄʫʭʦʚʝʮʴ) ʽ ʚʠʪʨʘʯʘʻʪʴʩʷ ʧʦʧʫʪʥʦ ʥʘ ʧʽʜʞʠʚʣʝʥʥʷ ʨʽʯʦʢ ʽ ʢʘʨʩʪʦʚʠʭ ʦʟʝʨ. ʇʽ-

ʩʣʷ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʚ ʦʟ. ʉʚʽʪʷʟʴ ʪʨʘʥʟʠʪʥʠʡ ʧʦʪʽʢ ʧʦʩʪʫʧʦʚʦ ʟʤʝʥʰʫʻ ʥʘʧʽʨ-

ʥʽʩʪʴ, ʧʨʠ ʧʘʜʽʥʥʽ ʷʢʦʾ ʥʠʞʯʝ ʚʽʣʴʥʦʾ ʧʦʚʝʨʭʥʽ ʧʦʪʦʢʫ ʦʪʨʠʤʫʻ ʧʽʜʞʠʚʣʝʥʥʷ ʟ 

ʙʦʢʫ ˇʨʫʥʪʦʚʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ. 

ɺʦʜʥʠʡ ʙʘʣʘʥʩ ʦʟ. ʉʚʽʪʷʟʴ ʽ ʦʩʦʙʣʠʚʦʩʪʽ ʡʦʛʦ ʬʦʨʤʫʚʘʥʥʷ. ʏʘʰʘ ʦʟʝʨʘ ʉʚʽ-

ʪʷʟʴ ʧʨʠʫʨʦʯʝʥʘ ʜʦ ʢʘʨʩʪʦʚʦʛʦ ʧʨʦʚʘʣʫ, ʤʘʢʩʠʤʘʣʴʥʦʶ ʛʣʠʙʠʥʦʶ 58 ʤ, ʷʢʠʡ 

ʫʪʚʦʨʠʚʩʷ ʚ ʽʥʪʝʥʩʠʚʥʦ ʪʨʽʱʠʥʫʚʘʪʠʭ ʧʦʨʦʜʘʭ ʚʝʨʭʥʴʦʾ ʢʨʝʡʜʠ, ʱʦ ʩʢʣʘʜʘʣʠ 

ʜʝʥʥʫ ʧʦʚʝʨʭʥʶ, ʨʦʟʤʠʪʠʭ ʪʨʘʥʟʠʪʥʠʤ ʧʦʪʦʢʦʤ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʩʧʨʷʤʦʚʘʥʠʤ ʥʘ 

ʧʽʚʥʽʯʥʠʡ ʩʭʽʜ. ʆʙʣʘʩʪʴ ʞʠʚʣʝʥʥʷ ʦʩʪʘʥʥʴʦʛʦ ʟʥʘʭʦʜʠʣʘʩʴ (ʽ ʟʥʘʭʦʜʠʪʴʩʷ) ʟʥʘ-

ʯʥʦ ʧʽʚʜʝʥʥʽʰʝ, ʚ ʤʝʞʘʭ ʩʫʯʘʩʥʦʾ ɺʦʣʠʥʩʴʢʦʾ ʚʠʩʦʯʠʥʠ. ʈʦʟʚʘʥʪʘʞʝʥʥʷ ʚʝʨʭ-

ʥʴʦʾ ʯʘʩʪʠʥʠ ʧʦʪʦʢʫ ʚʽʜʙʫʚʘʣʦʩʷ ʧʽʜ ʫʩʪʫʧʦʤ ʤʘʩʠʚʫ ʢʨʝʡʜʷʥʠʭ ʧʦʨʽʜ, ʱʦ ʤʘʚ 

ʧʝʨʝʧʘʜ ʚʠʩʦʪ ʚʽʜ 165 ʤ ʜʦ 100 ʤ ʽ ʥʠʞʥʷ ʚʽʜʤʽʪʢʘ ʷʢʦʛʦ ʚʽʜʧʦʚʽʜʘʣʘ ʪʦʜʽʰʥʴʦ-

ʤʫ ʤʽʩʮʝʚʦʤʫ ʙʘʟʠʩʫ ʝʨʦʟʽʾ. ɺʽʜʩʪʘʥʴ ʚʽʜ ʢʘʨʩʪʦʚʦʛʦ ʧʨʦʚʘʣʫ ʜʦ ʧʝʨʝʛʠʥʫ ʫʩʪʫ-

ʧʫ ʜʦʨʽʚʥʶʚʘʣʘ ~27 ʢʤ. 

ɼʽʷʣʴʥʽʩʪʴ ʯʝʪʚʝʨʪʠʥʥʠʭ ʣʴʦʜʦʚʠʢʽʚ ʟʥʽʚʝʣʶʚʘʣʘ ʥʝʨʽʚʥʦʩʪʽ ʨʝʣʴʻʬʫ ʧʦʚʝ-

ʨʭʥʽ ʢʨʝʡʜʠ ʛʣʷʮʽʘʣ-ʬʣʶʚʽʦʛʣʷʮʽʘʣʴʥʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ ʽ ʩʪʚʦʨʠʣʘ ʤʘʣʦʩʪʽʯʥʫ 

ʭʚʠʣʷʩʪʫ ʟʘʙʦʣʦʯʝʥʫ ʤʦʨʝʥʥʦ-ʟʘʥʜʨʦʚʫ ʨʽʚʥʠʥʫ. ʉʬʦʨʤʫʚʘʚʩʷ ʧʝʨʰʠʡ ʚʽʜ ʧʦ-

ʚʝʨʭʥʽ ˇʨʫʥʪʦʚʠʡ ʚʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ, ʘ ʥʘ ʧʽʚʥʽʯ ʚʽʜ ʫʩʪʫʧʫ ï ʢʦʤʧʣʝʢʩ ʥʘ ʚʦ-

ʜʦʪʨʠʚʢʦʤʫ ʟʘʢʦʣʴʤʘʪʦʚʘʥʦʤʫ ʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ ʢʨʝʡʜʠ. ʊʨʘʥʟʠʪʥʠʡ ʧʦʪʽʢ 

ʫʧʦʚʽʣʴʥʠʚʩʷ ʧʨʠ ʪʦʤʫ, ʱʦ ʦʙʣʘʩʪʴ ʞʠʚʣʝʥʥʷ ʟʙʝʨʝʛʣʘ ʩʚʦʻ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽ 

ʢʦʤʘʥʜʥʝ ʧʦʣʦʞʝʥʥʷ. ʇôʻʟʦʤʝʪʨʠʯʥʠʡ ʨʽʚʝʥʴ, ʪʝʧʝʨ ʚʞʝ ʥʘʧʽʨʥʦʛʦ ʪʨʽʱʠʥʥʦʛʦ 

ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ, ʟʨʽʚʥʷʚʩʷ ʟ ʚʽʣʴʥʦʶ ʧʦʚʝʨʭʥʝʶ ˇʨʫʥʪʦʚʦʛʦ ʧʦʪʦʢʫ, ʘʙʦ 

ʟʥʘʯʥʦ ʡʦʛʦ ʧʝʨʝʚʠʱʠʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʛʽʧʩʦʤʝʪʨʽʾ ʨʝʣʴʻʬʫ, ʩʝʟʦʥʽʚ ʨʦʢʫ, ʧʦʛʦʜ-

ʥʠʭ ʫʤʦʚ ʪʘ ʜʨʝʥʦʚʘʥʦʩʪʽ. ʅʘʧʽʨʥʽ ʚʦʜʠ ʚʠʧʦʚʥʠʣʠ ʢʘʨʩʪʦʚʽ ʣʽʡʢʠ, ʧʦʚʥʽʩʪʶ ʟʘ-

ʤʽʥʠʚʰʠ ʚ ʥʠʭ ʧʦʩʪʣʴʦʜʦʚʠʢʦʚʫ ʚʦʜʫ. ʊʘʢ ʩʪʘʣʦʩʷ ʽ ʟ ʦʟ. ʉʚʽʪʷʟʴ, ʯʦʤʫ ʚʦʥʦ ʟʦ-

ʙʦʚôʷʟʘʥʝ ʩʚʦʻʶ ʫʥʽʢʘʣʴʥʽʩʪʶ, ʯʠʩʪʦʪʦʶ ʽ ʧʨʦʟʦʨʽʩʪʶ ʚʦʜʠ [1, 7, 9]. 

ʈʦʟʨʘʭʫʥʦʢ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʦʟ. ʉʚʽʪʷʟʴ ʚʠʢʦʥʘʥʦ ʟʘ ʜʘʥʠʤʠ ʛʽʜʨʦʤʝʪʝʦʨʦ-

ʣʦʛʽʯʥʦʾ ʩʣʫʞʙʠ (ʦʧʘʜʠ, ʚʠʧʘʨʦʚʫʚʘʥʥʷ, ʨʽʚʥʽ ʦʟʝʨʘ), ʘ ʪʘʢʦʞ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ 

ʟʘ ʨʽʚʥʷʤʠ ˇʨʫʥʪʦʚʠʭ ʽ ʥʘʧʽʨʥʠʭ ʚʦʜ ʚ ʧʨʠʦʟʝʨʥʽʡ ʟʦʥʽ ʧʦ ʤʝʨʝʞʽ ʤʦʥʽʪʦʨʠʥʛʦ-

ʚʠʭ ʩʚʝʨʜʣʦʚʠʥ. ʅʘʜʭʦʜʞʝʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʨʦʟʨʘʭʦʚʘʥʦ ʟʘ ʚʽʜʤʽʪʢʘʤʠ ʾʭ ʨʽʚ-

ʥ ̫(ʩʚ. 17ʫ) ʽ ʜʟʝʨʢʘʣʘ ʦʟʝʨʘ. ʅʘʧʽʨʥʝ ʞʠʚʣʝʥʥʷ ʚʠʟʥʘʯʝʥʦ ʟʘ ʨʽʚʥʷʤʠ ʚ ʩʧʘʨʝ-
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ʥʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ ʥʘ ˇʨʫʥʪʦʚʽ (ʩʚ. 13) ʽ ʥʘʧʽʨʥʽ (ʩʚ. 12ʥ) ʚʦʜʠ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʥʝ-

ʧʦʜʘʣʽʢ ʫʨʽʟʫ ʦʟʝʨʘ (ʜʠʚ. ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʷ 2 

ɺʦʜʥʠʡ ʙʘʣʘʥʩ ʦʟ. ʉʚʽʪʷʟʴ, ʤʤ/%  

ʈʽʢ 

ʇʦʧʦʚʥʝʥʥʷ ʦʟʝʨʘ ʟʘ ʨʘʭʫʥʦʢ, ʤʤ ɺʠʪʨʘʪʠ ʚʦʜʠ ʟʘ ʨʘʭʫʥʦʢ, ʤʤ 
ɿʤʽʥʝʥʥʷ 

ʨʽʚʥʷ, ʤʤ 

(ʙʘʣʘʥʩ) 
ʦʧʘʜʠ 

ʥʘʧʽʨʥʝ 

ʞʠʚʣʝʥ-

ʥ ̫

ʧʨʠʪʽʢ 

ˇʨʫʥʪ. 

ʚʦʜ 

ʧʨʠʪʽʢ 

ʧʦʚʝʨʭ. 

ʚʦʜ 

ʚʠʧʘʨʦ-

ʚʫʚʘʥʥʷ 

ʧʝʨʝ-

ʪʽʢ 

ʚʥʠʟ 

ʚʽʜʪʽʢ ʫ 

ˇʨʫʥʪ. 

ʚʦʜʠ 

ʧʦʚʝʨʭ. 

ʩʪʽʢ 

1970-76 585/76 115/15 20/3 45/6 523/71 - 23/3 188/26 31 

2016 678/60 359/32 45/4 42/4 805/76 - 205/19 44/5 70 

2017 690/66 237/23 59/5 62/6 924/95 - - 44/5 80 

2018 586/52 500/44 40/4 - 642/50 - 575/45 59/5 -150 

2019 462/53 351/ 41 35/4 20/2 845/74 - 259/23 44/3 -280 

 

ɸʥʘʣʽʟʫʶʯʠ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ, ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ ʥʘʩʪʫʧʥʝ. 

ɺʦʜʥʠʡ ʙʘʣʘʥʩ ʦʟ. ʉʚʽʪʷʟʴ ʟʘ ʚʝʩʴ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʴ ʤʘʚ (ʜʦ 2015 ʨ.) ʟʙʘʣʘʥ-

ʩʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨ ʟ ʧʝʚʥʠʤʠ ʚʽʜʭʠʣʝʥʥʷʤʠ ʚʽʜ ʩʝʨʝʜʥʽʭ ʧʦʢʘʟʥʠʢʽʚ, ʷʢ ʦʢʨʝʤʠʭ 

ʩʪʘʪʝʡ ʙʘʣʘʥʩʫ, ʪʘʢ ʽ ʡʦʛʦ ʨʝʟʫʣʴʪʫʶʯʦʾ, ʱʦ ʧʦʟʥʘʯʘʣʦʩʷ ʥʘ ʨʽʚʥʽ ʜʟʝʨʢʘʣʘ ʦʟʝ-

ʨʘ. ɸʤʧʣʽʪʫʜʠ ʢʦʣʠʚʘʥʴ ʦʩʪʘʥʥʴʦʛʦ ʙʫʣʠ ʚ ʤʝʞʘʭ 0,2-0,4 ʤ, ʧʨʠ ʙʘʛʘʪʦʨʽʯʥʠʭ 

ʤʘʢʩʠʤʫʤʘʭ ʜʦ 0,5-0,6 ʤ. ʆʩʥʦʚʥʠʤʠ ʧʨʠʙʫʪʢʦʚʠʤʠ ʩʪʘʪʪʷʤʠ ʙʫʣʠ ʘʪʤʦʩʬʝʨʥʽ 

ʦʧʘʜʠ (52-76%), ʥʘʧʽʨʥʝ ʞʠʚʣʝʥʥʷ (15-44%), ʧʨʠ ʧʽʜʧʦʨʷʜʢʦʚʘʥʦʤʫ ʟʥʘʯʝʥʥʽ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʧʨʠʪʦʢʫ ʽ ʥʘʜʭʦʜʞʝʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ (ʚ ʦʩʥʦʚʥʦʤʫ ʟ ʧʽʚʜʝʥʥʦ-

ʟʘʭʽʜʥʦʛʦ ʧʨʠʤʠʢʘʥʥʷ); ʚʠʪʨʘʪʥʠʤʠ ī ʚʠʧʘʨʦʚʫʚʘʥʥʷ (ʜʦ 95%), ʧʽʜʞʠʚʣʝʥʥʷ 

ˇʨʫʥʪʦʚʦʛʦ ʧʦʪʦʢʫ (3-45%), ʧʦʚʝʨʭʥʝʚʽ ʚʠʪʦʢʠ (5-26%). ʆʩʪʘʥʥʷ ʩʪʘʪʪʷ ʥʝ ʙʫʣʘ 

ʦʜʥʦʟʥʘʯʥʦʶ ʯʝʨʝʟ ʨʽʟʥʽ ʩʧʨʦʙʠ ʰʪʫʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʚʠʪʦʢʫ. ʉʪʘʙʽʣʽʟʫʶʯʠʤ 

ʬʘʢʪʦʨʦʤ ʚ ʧʽʜʪʨʠʤʘʥʥʽ ʙʘʣʘʥʩʦʚʦʾ ʨʽʚʥʦʚʘʛʠ ʙʫʣʠ (ʽ ʻ) ʥʘʧʽʨʥʽ ʚʦʜʠ, ʧʨʠʪʽʢ 

ʷʢʠʭ ʟʘʚʞʜʠ ʟʨʦʩʪʘʚ ʧʨʠ ʟʨʦʩʪʘʥʥʽ ʚʠʪʨʘʪ ʽ ʟʥʠʞʝʥʥʽ ʨʽʚʥʷ ʦʟʝʨʘ. ʎʝ ʧʽʜʪʚʝʨ-

ʜʞʫʻ ʽ ʟʘʛʘʣʴʥʠʡ ʜʦʚʦʣʽ ʩʧʦʢʽʡʥʠʡ ʭʘʨʘʢʪʝʨ ʛʨʘʬʽʢʫ ʢʦʣʠʚʘʥʴ ʜʟʝʨʢʘʣʘ ʦʟʝʨʘ 

ʙʝʟ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʧʽʜʡʦʤʽʚ ʽ ʩʧʘʜʽʚ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʚʦʜʦʡʤ ʽ ʚʦʜʦʪʦʢʽʚ ʘʪʤʦ-

ʩʬʝʨʥʦʛʦ ʞʠʚʣʝʥʥʷ. 

ɸʥʦʤʘʣʴʥʠʤ, ʫ ʬʦʨʤʫʚʘʥʥʽ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʦʟ. ʉʚʽʪʷʟʴ, ʚʠʷʚʠʚʩʷ ʧʝʨʽʦʜ ʟ 

2013 ʨ. ʧʦ ʜʘʥʠʡ ʯʘʩ, ʢʦʣʠ ʧʦʟʥʘʯʠʚʩʷ ʩʪʽʡʢʠʡ ʪʨʝʥʜ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʦʟʝʨʘ. ʅʘ 

ʡʦʛʦ ʬʦʥʽ ʟ 2015 ʧʦ 2018 ʨ. ʨʽʚʝʥʴ ʩʪʘʙʽʣʽʟʫʚʘʚʩʷ ʥʘ ʜʝʢʽʣʴʢʘ ʥʠʞʯʦʤʫ ʨʽʚʥʽ, ʘ ʟ 

2018 ʧʦ ʢʽʥʝʮʴ 2019 ʨ. ʟʥʠʟʠʚʩʷ ʜʦ ʙʘʛʘʪʦʨʽʯʥʦʛʦ ʤʽʥʽʤʫʤʫ, ʥʠʞʯʝ ʘʙʩʦʣʶʪʥʦʾ 

ʚʽʜʤʽʪʢʠ 163 ʤ. ɿ ʮʠʤ ʧʝʨʽʦʜʦʤ ʧʦʚôʷʟʘʥʦ ʟʙʽʣʴʰʝʥʥʷ ʨʽʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʧʦʚʽʪ-

ʨʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 2Áʉ, ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʜʦ 924 ʤʤ, ʟʥʠʞʝʥʥʷ ʨʽʚʥʽʚ ˇʨʫʥʪʦʚʠʭ ʽ 

ʥʘʧʽʨʥʠʭ ʚʦʜ ʥʘ 1,0-1,2 ʤ. ʇʘʜʽʥʥʷ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʟʘ ʟʥʠ-

ʞʝʥʥʷ ʨʽʚʥʷ ʦʟʝʨʘ, ʩʧʦʥʫʢʘʣʦ ʟʨʦʩʪʘʥʥʷ ʚʠʪʨʘʪ ʟ ʥʴʦʛʦ ʥʘ ʧʽʜʞʠʚʣʝʥʥʷ ˇʨʫʥʪʦ-

ʚʦʛʦ ʧʦʪʦʢʫ, ʱʦ ʜʦʩʷʛʣʦ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʦʜʥʦʤʫ ʙʘʣʘʥʩʽ 575 ʤʤ (2018 ʨ.), ʘʙʦ 

45% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʩʫʤʠ ʚʠʪʨʘʪ, ʯʦʛʦ ʥʝ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʟʘ ʚʝʩʴ ʧʦʧʝʨʝʜʥʽʡ ʧʝʨʽ-

ʦʜ ʩʧʦʩʪʝʨʝʞʝʥʴ. ɿʨʦʩʣʘ ʜʦʣʷ ʥʘʧʽʨʥʦʛʦ ʞʠʚʣʝʥʥʷ ʦʟʝʨʘ, ʷʢʝ, ʧʨʦʪʝ, ʥʝ ʟʤʦʛʣʦ 
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ʧʦʚʥʽʩʪʶ ʢʦʤʧʝʥʩʫʚʘʪʠ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʽ ʧʦʧʦʚʥʝʥʥʷ ˇʨʫ-

ʥʪʦʚʠʭ ʚʦʜ. 

ʅʝ ʧʦʚʥʽʩʪʶ ʟôʷʩʦʚʘʥʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʧʠʪʘʥʥʷ ʟʥʠʞʝʥʥʷ ʨʽʚʥʽʚ ˇʨʫʥʪʦʚʠʭ ʽ 

ʥʘʧʽʨʥʠʭ ʚʦʜ, ʷʢʝ ʩʢʣʘʜʥʦ ʧʦʷʩʥʠʪʠ ʣʠʰʝ ʟʤʽʥʘʤʠ ʫ ʢʣʽʤʘʪʠʯʥʠʭ ʬʘʢʪʦʨʘʭ. 

ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʥʘʧʽʨʥʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ, ʦʩʥʦʚʥʘ ʦʙʣʘʩʪʴ ʞʠ-

ʚʣʝʥʥʷ ʷʢʦʛʦ ʟʥʘʭʦʜʠʪʴʩʷ ʜʘʣʝʢʦ ʟʘ ʤʝʞʘʤʠ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʦʙôʻʢʪʫ, ʽ ʧʽʜʧʦ-

ʨʷʜʢʦʚʘʥʦʛʦ ʽʥʰʠʤ ʫʤʦʚʘʤ ʬʦʨʤʫʚʘʥʥʷ ʧʽʜʟʝʤʥʦʛʦ ʧʦʪʦʢʫ. 

ɺʠʩʥʦʚʢʠ. ɺʠʭʦʜʷʯʠ ʟ ʨʝʟʫʣʴʪʘʪʽʚ ʚʦʜʦʙʘʣʘʥʩʦʚʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʽ ʾʭ ʘʥʘʣʽʟʫ 

ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʞʠʚʣʝʥʥʷ ʦʟ. ʉʚʽʪʷʟʴ ʚʽʜʙʫʚʘʻʪʴʩʷ ʤʘʡʞʝ ʚ ʨʽʚʥʠʭ ʚʽʜ-

ʩʦʪʢʘʭ (ʟ ʩʝʟʦʥʥʠʤʠ, ʨʽʯʥʠʤʠ ʽ ʮʠʢʣʽʯʥʠʤʠ ʚʽʜʭʠʣʝʥʥʷʤʠ) ʟʘ ʨʘʭʫʥʦʢ ʘʪʤʦʩʬʝ-

ʨʥʠʭ ʦʧʘʜʽʚ ʽ ʥʘʧʽʨʥʠʭ ʚʦʜ. ɺʠʪʨʘʪʠ ʧʨʠʧʘʜʘʶʪʴ ʥʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ, ʧʽʜʞʠʚʣʝʥ-

ʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʽ ʧʦʚʝʨʭʥʝʚʠʡ ʩʪʽʢ ʚ ʤʽʞʦʟʝʨʥʫ ʚʦʜʥʫ ʩʠʩʪʝʤʫ. ʇʝʨʝʚʘʞʘʶʯʝ 

ʩʧ̔ʚʚʽʜʥʦʰʝʥʥʷ ʨʽʚʥʽʚ ʪʘʢʝ, ʱʦ ʜʟʝʨʢʘʣʦ ʦʟʝʨʘ ʟʥʘʭʦʜʠʪʴʩʷ ʥʠʞʯʝ ʧôʻʟʦ-

ʤʝʪʨʠʯʥʦʛʦ ʨʽʚʥʷ ʥʘʧʽʨʥʠʭ ʚʦʜ ʽ ʚʠʱʝ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ (ʈɻɺ). ʊʘʢʠʤ ʯʠʥʦʤ 

ʦʟʝʨʦ ʧʦʩʪʽʡʥʦ ʚʪʨʘʯʘʻ ʚʦʜʫ ʥʘ ʞʠʚʣʝʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʽ ˇʨʫʥʪʦʚʦʛʦ ʩʪʦʢʫ, ʱʦ 

ʜʘʻ ʧʽʜʩʪʘʚʠ ʨʦʟʛʣʷʜʘʪʠ ʡʦʛʦ ʷʢ ʚʝʣʠʯʝʟʥʝ ʧʨʠʨʦʜʥʝ ʜʞʝʨʝʣʦ. ʅʝʟʘʣʝʞʥʦ ʚʽʜ 

ʚʦʜʥʦʩʪʽ ʨʦʢʫ, ʪʘ ʥʘʤʘʛʘʥʴ ʰʪʫʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʩʪʦʢʫ, ʩʝʟʦʥʥʽ, ʨʽʯʥʽ ʽ ʙʘʛʘ-

ʪʦʨʽʯʥʽ ʘʤʧʣʽʪʫʜʠ ʢʦʣʠʚʘʥʴ ʧʦʚʝʨʭʥʽ ʦʟʝʨʘ ʥʝʟʥʘʯʥʽ ʽ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 0,5-0,6 ʤ, 

ʱʦ ʟʘʙʝʟʧʝʯʝʥʦ ʚʦʜʦʨʝʛʫʣʶʶʯʦʶ ʨʦʣʣʶ ʥʘʧʽʨʥʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ. 

ɸʥʦʤʘʣʴʥʦ ʧʦʩʫʰʣʠʚʽ ʦʩʪʘʥʥʽ ʨʦʢʠ (2016-2019) ʫ ʩʫʢʫʧʥʦʩʪʽ ʟ ʥʝʛʘʪʠʚʥʠʤ 

ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʬʘʢʪʦʨʦʤ ʟʫʤʦʚʠʣʠ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʦʟʝʨʘ ʥʘ ~1 ʤ, ʱʦ ʧʨʠʟʚʝʣʦ 

ʜʦ ʚʽʜʩʪʫʧʫ ʢʨʦʤʢʠ ʙʝʨʝʛʦʚʦʾ ʣʽʥʽʾ ʜʦ 100 ʤ ʽ ʙʽʣʴʰʝ. ʇʨʠ ʮʴʦʤʫ ʚʽʜʙʫʣʦʩʷ ʟʥʠ-

ʞʝʥʥʷ ʧôʻʟʦʤʝʪʨʠʯʥʦʛʦ ʨʽʚʥʷ ʥʘʧʽʨʥʠʭ ʚʦʜ ʥʘ 1,2 ʤ ʽ ˇʨʫʥʪʦʚʠʭ ʜʦ 3 ʤ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʭʘʨʘʢʪʝʨʫ ʚʦʜʦʦʙʤʽʥʫ (ʟʘ ʽʻʨʘʨʭʽʻʶ: ʧôʻʟʦʤʝʪʨʠʯʥʠʡ ʨʽ-

ʚʝʥʴ ï ʨʽʚʝʥʴ ʦʟʝʨʘ ï ʨʽʚʝʥʴ ˇʨʫʥʪʦʚʠʭ ʚʦʜ) ʚʽʥ ʟʙʘʣʘʥʩʫʚʘʚʩʷ ʥʘ ʥʦʚʦʤʫ ʥʠʞ-

ʯʦʤʫ ʨʽʚʥʽ ʫ ʟʤʝʥʰʝʥʦʤʫ ʢʦʥʪʫʨʽ ʦʟʝʨʘ. ʆʩʦʙʣʠʚʽʩʪʶ ʟʙʝʨʝʞʝʥʦʛʦ ʚʟʘʻʤʦʚʽʜ-

ʥʦʰʝʥʥʷ ʨʽʚʥʽʚ ʻ ʟʥʘʯʥʠʡ ʚʽʜʨʠʚ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʚʽʜ ʧʦʚʝʨʭʥʽ ʦʟʝʨʘ ʽ 

ʧôʻʟʦʤʝʪʨʠʯʥʦʛʦ ʨʽʚʥʷ, ʱʦ ʩʢʣʘʜʥʦ ʧʦʷʩʥʠʪʠ ʣʠʰʝ ʢʣʽʤʘʪʠʯʥʠʤʠ ʟʤʽʥʘʤʠ, ʷʢʽ 

ʤʘʶʪʴ ʧʨʦʧʦʨʮʽʡʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʟʤʽʥʠ ʞʠʚʣʝʥʥʷ ʽ ʚʪʨʘʪ ʧʦʚʝʨʭʥʝʚʠʭ ʽ ʧʽʜʟʝʤ-

ʥʠʭ ʚʦʜ. ʇʨʠ ʮʴʦʤʫ ʟʘʟʥʘʚ ʜʝʬʦʨʤʘʮʽʾ ʟʘʛʘʣʴʥʠʡ ʚʦʜʥʠʡ ʙʘʣʘʥʩ ʦʟʝʨʘ ʽ ʧʨʠʣʝʛ-

ʣʦʾ ʪʝʨʠʪʦʨʽʾ ï ʟʙʽʣʴʰʫʶʪʴʩʷ ʚʠʪʨʘʪʠ ʟ ʦʟʝʨʘ ʥʘ ʧʽʜʞʠʚʣʝʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʽ 

ʟʨʦʩʪʘʶʪʴ ʚʠʪʨʘʪ ʥʘʧʽʨʥʠʭ ʚʦʜ ʥʘ ʧʽʜʪʨʠʤʘʥʥʷ ʨʽʚʥʷ ʦʟʝʨʘ ʽ ˇʨʫʥʪʦʚʦʛʦ ʧʦʪʦʢʫ, 

ʷʢʠʡ ʟʘ ʩʚʦʻʶ ʧʦʚʽʣʴʥʽʩʪʶ ʽ ʥʝʜʨʝʥʦʚʘʥʽʩʪʶ ʚʠʪʨʘʯʘʻʪʴʩʷ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʥʘ 

ʩʫʤʘʨʥʝ ʚʠʧʘʨʦʚʫʚʘʥʥʷ (ʟʘ ʚʠʢʣʶʯʝʥʥʷʤ ʦʩʫʰʫʚʘʣʴʥʠʭ ʩʠʩʪʝʤ). ʉʣʽʜ ʟʚʘʞʘʪʠ ʽ 

ʥʘ ʪʝ, ʱʦ ʧʨʠ ʧʘʜʽʥʥʽ ʈɻɺ ʟʥʘʯʥʦ ʟʤʝʥʰʫʶʪʴʩʷ ʚʠʪʨʘʪʠ ʥʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ, ʘ ʟʘ 

ʛʣʠʙʠʥ ʙʽʣʴʰʝ 3 ʤ ʟʚʦʜʷʪʴʩʷ ʤʘʡʞʝ ʥʘʥʽʚʝʮʴ. 

ʆʪʨʠʤʘʥʠʡ ʚʠʩʥʦʚʦʢ ʻ ʧʽʜʩʪʘʚʦʶ ʜʣʷ ʛʣʠʙʦʢʦʛʦ ʚʠʚʯʝʥʥʷ ʘʥʪʨʦʧʦʛʝʥʥʦʾ 

ʩʢʣʘʜʦʚʦʾ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʢʘʨʩʪʦʚʦʛʦ ʦʟʝ-
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ʨʘ-ʜʞʝʨʝʣʘ ʉʚʽʪʷʟʴ ʽ ʧʦʰʫʢʫ ʟʘʭʦʜʽʚ ʽʟ ʟʘʭʠʩʪʫ ʡʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʚʦʜʥʦʛʦ ʨʝʩʫʨ-

ʩʫ ʚʽʜ ʚʠʩʥʘʞʝʥʥʷ ʽ ʜʝʛʨʘʜʘʮʽʾ. 
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Summary 

Nasedkin I. Yu. The Life of the Relict Karst on the Example of Lake Svityaz. 

Most of the lakes in the northwestern part of Volyn Polissya repeat the relict forms of ancient 

karst relief and refer mainly to the atmospheric or atmospheric soil type of water supply. According 

to scientific studies and long-term monitoring data, underground flow in separate zones of intensive 

transit and primary karst formation, under conditions of high pressure, are unloaded on the outer 



ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʉʫʤɼʇʋ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ. ɻʝʦʛʨʘʬʽʯʥʽ ʥʘʫʢʠ. 2021. ʊ. 2. ɺʠʧ. 2 

70 

ground surface into soil and surface runoff through ancient karst structures in the form of ascend-

ing sources. This is confirmed by the calculations of the water balance of groundwater and lakes by 

the hydrodynamic method of groundwater analysis. these objects, including Lake Svityaz, are geo-

logical and hydrogeological objects of nature and require special ecological care and protection. 

Key words: karst, karst lakes, groundwater, water balance, hydrothermal coefficient, surface 

runoff, underground water exchange. 
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1
 

 ʆʎɯʅʂɸ ɺɸʈɯɸʎɯʁ ɿʄɯʅ ʐɺʀɼʂʆʉʊɽʁ ɻɽʆʄɽʍɸʅɯʏʅʀʍ ʈʋʍɯɺ 

ɿɽʄʅʆɰ ʂʆʈʀ ʊɸ ɰʍ ɿɺôʗɿʂʋ ɯɿ ʉɽʁʉʄɯʏʅʀʄʀ ʇʈʆʎɽʉɸʄʀ ɺ 

ʂɸʈʇɸʊʉʔʂʆʄʋ ʈɽɻɯʆʅɯ 

 

ʈʦʟʛʣʷʥʫʪʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʛʝʦʜʠʥʘʤʽʯʥʦʛʦ ʪʘ ʩʝʡʩʤʽʯʥʦʛʦ ʩʪʘʥʫ ɿʘʢʘʨʧʘʪ-

ʩʴʢʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʨʦʛʠʥʫ ʚ 2019 ʨʦʮʽ. ʇʦʢʘʟʘʥʦ ʩʧʝʢʪʨ ʛʝʦʬʽʟʠʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʚ ʨʝ-

ʛʽʦʥʽ, ʱʦ ʧʦʟʠʮʽʦʥʫʻʪʴʩʷ ʷʢ ʩʝʡʩʤʦʛʝʥʝʨʫʶʯʠʡ, ʜʝ ʧʨʦʪʷʛʦʤ ʨʦʢʫ ʩʝʡʩʤʽʯʥʠʤʠ ʩʪʘʥʮʽʷʤʠ 

ɺʽʜʜʽʣʫ ʩʝʡʩʤʽʯʥʦʩʪʽ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ɯʥʩʪʠʪʫʪʫ ʛʝʦʬʽʟʠʢʠ ʽʤʝʥʽ ʉ.ɯ. ʉʫʙʙʦʪʽʥʘ ʅɸʅ 

ʋʢʨʘʾʥʠ ʨʝʻʩʪʨʫʶʪʴʩʷ ʯʠʩʝʣʴʥʽ ʩʝʡʩʤʽʯʥʽ ʧʦʜʽʾ, ʩʝʨʝʜ ʷʢʠʭ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚʽʜʯʫʪʥʽ ʤʽʩʮʝʚʽ 

ʟʝʤʣʝʪʨʫʩʠ, ʱʦ ʻ ʽʥʜʠʢʘʪʦʨʦʤ ʩʝʡʩʤʦʪʝʢʪʦʥʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʂʘʨʧʘʪʩʴʢʦʤʫ ʨʝʛʽʦʥʽ. ɸʢʪʫʘ-

ʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʛʝʦʬʽʟʠʯʥʠʭ ʷʚʠʱ ʚ ʨʝʛʽʦʥʽ ʚʠʢʣʠʢʘʥʘ ʚʽʜʩʫʪʥʽʩʪʶ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ 

ʧʝʨʽʦʜʫ ʟʝʤʣʝʪʨʫʩʽʚ ʚʽʜʯʫʪʥʦʛʦ ʢʣʘʩʫ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʽʜʚʠʱʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʧʨʦʷʚʫ ʩʝʡʩʤʽʯ-

ʥʦʩʪʽ ʯʝʨʝʟ ʩʝʨʽʶ ʧʽʜʟʝʤʥʠʭ ʚʽʜʫʯʝʥʠʭ ʧʦʜʽʡ. ɺʠʚʯʘʻʪʴʩʷ ʟʚ'ʷʟʦʢ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʨʦʟʧʦ-

ʜʽʣʫ ʤʽʩʮʝʚʦʾ ʩʝʡʩʤʽʯʥʦʩʪʽ ʫ 2019 ʨʦʮʽ ʪʘ ʭʘʨʘʢʪʝʨʫ ʩʫʯʘʩʥʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʨʫʭʽʚ ʢʦʨʠʚ 

ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʨʦʛʠʥʫ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʨʦʟʨʘʭʦʚʘʥʽ 

ʬʽʟʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʝʦʤʝʭʘʥʽʯʥʠʭ ʨʫʭʽʚ ʢʦʨʠ, ʟʦʢʨʝʤʘ ʰʚʠʜʢʽʩʪʴ ʜʦʙʦʚʠʭ ʟʤʽʱʝʥʴ ʚʝʨʭ-

ʥʽʭ ʰʘʨʽʚ ʟʝʤʥʦʾ ʢʦʨʠ. ɺʽʜʤʽʯʝʥʦ ʟʚ'ʷʟʦʢ ʽʥʪʝʨʚʘʣʽʚ ʘʥʦʤʘʣʴʥʠʭ ʨʫʭʽʚ ʢʦʨʠ ʽʟ ʧʝʨʽʦʜʘʤʠ ʩʝʡʩ-

ʤʽʯʥʦʾ ʘʢʪʠʚʽʟʘʮʽʾ. ʏʘʩʪʦʪʘ ʧʨʦʷʚʫ ʤʽʩʮʝʚʦʾ ʩʝʡʩʤʽʯʥʦʩʪʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʦʜʫʣʷ ʚʝʣʠʯʠʥʠ 

ʰʚʠʜʢʦʩʪʽ ʩʫʯʘʩʥʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʨʫʭʽʚ: ʯʠʤ ʰʚʠʜʰʝ ʩʪʠʩʢʘʶʪʴʩʷ ʘʙʦ ʨʦʟʰʠʨʷʶʪʴʩʷ ʧʦ-

ʨʦʜʠ ʪʠʤ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʟʝʤʣʝʪʨʫʩʽʚ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ ʨʝʻʩʪʨʫʻʪʴʩʷ ʩʝʡʩʤʽʯʥʠʤʠ ʩʪʘʥ-

ʮʽʷʤʠ. 

ʂʣʯʁʦʚʽ ʩʣʦʚʘ: ʛʝʦʜʠʥʘʤʽʯʥʠʡ ʩʪʘʥ, ʩʫʯʘʩʥʽ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʨʫʭʠ ʢʦʨʠ, ʩʝʡʩʤʽʯʥʽʩʪʴ ʨʝ-

ʛʽʦʥʫ, ʟʝʤʣʝʪʨʫʩʠ, ʢʽʥʝʤʘʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʨʫʭʽʚ ʢʦʨʠ, ʰʚʠʜʢʽʩʪʴ ʨʫʭʽʚ, ʟʦʥʘ ʆʘʰʩʴʢʦʛʦ ʛʣʠ-

ʙʠʥʥʦʛʦ ʨʦʟʣʦʤʫ, ɿʘʢʘʨʧʘʪʩʴʢʠʡ ʚʥʫʪʨʽʰʥʽʡ ʧʨʦʛʠʥ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɺʠʨʽʰʝʥʥʷ ʧʠʪʘʥʥʷ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʩʝʡʩʤʦʪʝʢ-

ʪʦʥʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʩʝʡʩʤʦʥʝʙʝʟʧʝʯʥʠʭ ʟʦʥʘʭ ī ʘʢʪʫʘʣʴʥʘ ʟʘʜʘʯʘ, ʱʦ ʩʪʦʾʪʴ ʧʝ-

ʨʝʜ ʜʦʩʣʽʜʥʠʢʘʤʠ ʪʘ ʜʦʧʦʤʦʞʝ ʨʦʟʚôʷʟʫʚʘʪʠ ʽʥʰʽ ʧʠʪʘʥʥʷ ʧʦʚôʷʟʘʥʽ ʽʟ ʝʢʦʣʦʛʽʯ-

ʥʠʤ ʩʪʘʥʦʤ ʨʝʛʽʦʥʫ. ɿʘʢʘʨʧʘʪʪʷ ī ʨʝʛʽʦʥ ʋʢʨʘʾʥʠ, ʜʝ ʚʽʜʙʫʚʘʶʪʴʩʷ ʤʽʩʮʝʚʽ ʟʝʤ-
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ʣʝʪʨʫʩʠ, ʱʦ ʨʝʻʩʪʨʫʶʪʴʩʷ ʩʝʡʩʤʽʯʥʠʤʠ ʩʪʘʥʮʽʷʤʠ, ʦʙʣʘʜʥʘʥʠʤʠ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ 

ʧʫʥʢʪʘʭ ʩʧʦʩʪʝʨʝʞʝʥʴ: ʨʝʞʠʤʥʠʭ ʛʝʦʬʽʟʠʯʥʠʭ ʩʪʘʥʮʽʷʭ, ʩʝʡʩʤʽʯʥʠʭ ʩʪʘʥʮʽʷʭ ʪʘ 

ʜʝʬʦʨʤʦʤʝʪʨʠʯʥʠʭ ʧʫʥʢʪʘʭ ʩʧʦʩʪʝʨʝʞʝʥʴ. ʊʨʠʚʘʣʠʡ ʧʝʨʽʦʜ ʛʝʦʬʽʟʠʯʥʽ ʜʦʩʣʽ-

ʜʞʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʛʝʦʣʦʛʽʯʥʠʭ ʩʪʨʫʢʪʫʨ ɿʘʢʘʨʧʘʪʪʷ ʧʨʦʚʦʜʠʪʴʩʷ ʩʪʨʫʢʪʫʨʘʤʠ 

ɯʥʩʪʠʪʫʪʫ ʛʝʦʬʽʟʠʢʠ ʽʤʝʥʽ ʉ.ɯ. ʉʫʙʙʦʪʽʥʘ ʅɸʅ ʋʢʨʘʾʥʠ: ɺʽʜʜʽʣʦʤ ʩʝʡʩʤʽʯʥʦʩʪʽ 

ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʪʘ ʂʘʨʧʘʪʩʴʢʠʤ ʚʽʜʜʽʣʝʥʥʷʤ ɯʥʩʪʠʪʫʪʫ ʛʝʦʬʽʟʠʢʠ ʽʤʝʥʽ 

ʉ.ɯ. ʉʫʙʙʦʪʽʥʘ ʅɸʅ ʋʢʨʘʾʥʠ. 

 ʊʝʨʠʪʦʨʽʷ ɿʘʢʘʨʧʘʪʪʷ ʧʦʤʝʨʝʞʝʥʘ ʩʽʪʢʦʶ ʩʪʘʮʽʦʥʘʨʥʠʭ ʧʫʥʢʪʽʚ ʛʝʦʬʽʟʠʯ-

ʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ, ʱʦ ʧʨʘʮʶʶʪʴ ʧʦ ʚʩʴʦʤʫ ʨʝʛʽʦʥʫ. ʅʘ ʨʝʞʠʤʥʠʭ ʛʝʦʬʽʟʠʯʥʠʭ 

ʩʪʘʥʮʽʷʭ ʧʨʦʚʦʜʷʪʴʩʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʝʪʝʦʨʦʣʦʛʽʯʥʦʛʦ, ʛʽʜʨʦʛʝʦʣʦ-

ʛʽʯʥʦʛʦ, ʩʝʡʩʤʽʯʥʦʛʦ ʩʪʘʥʽʚ, ʨʘʜʽʦʘʢʪʠʚʥʦʛʦ ʬʦʥʫ ʩʝʨʝʜʦʚʠʱʘ, ʜʦʩʣʽʜʞʫʻʪʴʩʷ 

ʤʘʛʥʽʪʥʝ ʧʦʣʝ ɿʝʤʣʽ, ʯʝʨʝʟ ʚʠʤʽʨʶʚʘʥʥʷ ʚʝʢʪʦʨʘ ʤʘʛʥʽʪʥʦʾ ʽʥʜʫʢʮʽʾ ʪʘ ʡʦʛʦ 

ʩʢʣʘʜʦʚʠʭ, ʩʧʦʩʪʝʨʽʛʘʶʪʴ ʟʘ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʶ ʽʥʜʫʢʮʽʻʶ. ʅʘ ʨʝʞʠʤʥʠʭ ʛʝʦʬʽ-

ʟʠʯʥʠʭ ʩʪʘʥʮʽʷʭ, ʥʘ ʷʢʠʭ ʻ ʩʧʝʮʽʘʣʴʥʽ ʰʪʦʣʴʥʽ, ʘʙʦ ʧʽʜʟʝʤʥʽ ʧʨʠʤʽʱʝʥʥʷ (ʛʣʠ-

ʙʦʢʽ ʧʽʜʚʘʣʠ) ʟʤʦʥʪʦʚʘʥʦ ʫʥʽʢʘʣʴʥʽ ʧʨʠʣʘʜʠ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ 

ʨʫʭʽʚ ʢʦʨʠ-ʢʚʘʨʮʦʚʽ ʜʝʬʦʨʤʦʤʝʪʨʠ.  

ʅʘ ʪʝʨʠʪʦʨʽʾ ɿʘʢʘʨʧʘʪʪʷ ʫ ʨʽʟʥʠʡ ʧʝʨʽʦʜ ʬʫʥʢʮʽʦʥʫʚʘʣʠ ʪʨʠ ʧʫʥʢʪʠ ʜʝʬʦʨ-

ʤʦʤʝʪʨʠʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ: ʫ 80-ʽ ʨʦʢʠ ʜʚʘ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʜʝʬʦʨʤʦʛʨʘʬʠ ʥʘ 

ʧʫʥʢʪʽ ʩʧʦʩʪʝʨʝʞʝʥʴ çʄʫʞʽʻʚʻè (ʩ. ʄʫʞʽʻʚʝ, ɹʝʨʝʛʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ); ʥʘ ʈʝʞʠʤ-

ʥʽʡ ʛʝʦʬʽʟʠʯʥʽ ʩʪʘʥʮʽʾ çɹʝʨʝʛʦʚʝ-2è (ʩ. ʏʦʧʽʚʢʘ, ɹʝʨʝʛʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ) ʟʤʦʥʪʦ-

ʚʘʥʦ ʜʚʘ ʚʟʘʻʤʥʦ ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʽ ʜʝʬʦʨʤʦʤʝʪʨʠ ʫ ʧʽʜʚʘʣʽ. ɼʣʷ ʚʠʚʯʝʥʥʷ ʭʘʨʘ-

ʢʪʝʨʫ ʨʫʭʽʚ ʢʦʨʠ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʨʦʛʠʥʫ, 

ʟʦʢʨʝʤʘ ʚ ʟʦʥʽ ʆʘʰʩʴʢʦʛʦ ʛʣʠʙʠʥʥʦʛʦ ʨʦʟʣʦʤʫ, ʙʫʣʦ ʟʤʦʥʪʦʚʘʥʦ ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʠʡ ʢʚʘʨʮʦʚʠʡ ʜʝʬʦʨʤʦʛʨʘʬ ʚ ʰʪʦʣʴʥʽ ʥʘ ɿʘʤʢʦʚʽʡ ʛʦʨʽ ʚ ʩʤʪ ʂʦʨʦʣʝʚʝ, ɺʠʥʦ-

ʛʨʘʜʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ). ɺ ʦʢʨʝʤʽ ʧʝʨʽʦʜʠ ʧʨʦʚʦʜʠʣʠʩʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʨʫʭʽʚ ʢʦʨʠ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʭʠʣʦʤʽʨʽʚ (ʈɻʉ çɹʝʨʝʛʦʚʝè), ʧʘʨʘʤʝʪʨʽʚ ʨʘʜʽʦʘʢʪʠʚʥʦʩʪʽ ʩʝʨʝ-

ʜʦʚʠʱʘ, ʚʠʤʽʨʶʚʘʣʠʩʷ ʪʝʧʣʦʚʝ ʧʦʣʝ, ʪʝʤʧʝʨʘʪʫʨʫ, ʘʢʫʩʪʠʯʥʫ ʝʤʽʩʽʶ, ʨʘʜʽʦʘʢ-

ʪʠʚʥʽʩʪʴ ʥʘ ʛʣʠʙʠʥʽ 830 ʤ ʚ ʩʚʝʨʜʣʦʚʠʥʽ ˉ831 ʥʘ ʈɻʉ çʊʨʦʩʥʠʢè. ɿʘ ʨʝʟʫʣʴʪʘ-

ʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʦʪʨʠʤʘʥʦ ʚʘʞʣʠʚʽ ʚʠʩʥʦʚʢʠ ʧʨʦ ʛʝʦʣʦʛʽʯʥʫ ʙʫʜʦʚʫ, ʛʝʦʤʝʭʘʥʽ-

ʯʥʽ ʧʨʦʮʝʩʠ, ʚʘʨʽʘʮʽʾ ʛʝʦʬʽʟʠʯʥʠʭ ʧʦʣʽʚ, ʩʫʯʘʩʥʽ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʨʫʭʠ ʢʦʨʠ ʚ ʟʦʥʽ 

ʆʘʰʩʴʢʦʛʦ ʛʣʠʙʠʥʥʦʛʦ ʨʦʟʣʦʤʫ, ɹʝʨʝʛʽʚʩʴʢʦʛʦ ʛʦʨʙʦʛʽʨô̫ , ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʡ 

ʨʦʟʧʦʜʽʣ ʤʽʩʮʝʚʦʾ ʩʝʡʩʤʽʯʥʦʩʪʽ, ʚʧʣʠʚ ʬʘʢʪʦʨʽʚ-ʟʘʚʘʜ ʥʘ ʧʨʦʪʽʢʘʥʥʷ ʩʝʡʩʤʦʪʝʢ-

ʪʦʥʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʨʝʛʽʦʥʽ, ʚʽʜʛʫʢʠ ʛʝʦʬʽʟʠʯʥʠʭ ʧʦʣʽʚ ʥʘ ʽʥʪʝʥʩʠʚʥʽ ʨʫʭʠ ʢʦʨʠ, 

ʧʨʦʷʚʠ ʤʽʩʮʝʚʦʾ ʩʝʡʩʤʽʯʥʦʩʪʽ.  

ʉʝʡʩʤʽʯʥʽʩʪʴ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʨʦʛʠʥʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʨʽʦ-

ʜʠʯʥʽʩʪʶ, ʭʘʨʘʢʪʝʨʥʦʶ ʧʨʦʷʚʦʤ ʩʝʨʽʾ ʤʽʩʮʝʚʠʭ ʟʝʤʣʝʪʨʫʩʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʚʽʜ-

ʯʫʪʥʠʭ. ʅʘ ʬʦʥʽ ʜʝʩʷʪʢʽʚ ʩʣʘʙʢʠʭ ʟʝʤʣʝʪʨʫʩʽʚ, ʱʦ ʨʝʻʩʪʨʫʶʪʴʩʷ ʧʨʦʪʷʛʦʤ ʨʦʢʫ, 

ʯʘʩ ʚʽʜ ʯʘʩʫ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʽʜʟʝʤʥʽ ʧʦʰʪʦʚʭʠ ʙʽʣʴʰʦʾ ʩʠʣʠ, ʷʢʽ ʥʝʩʫʪʴ ʚʞʝ ʟʘ-

ʛʨʦʟʫ ʝʢʦʣʦʛʽʯʥʦʤʫ ʩʪʘʥʫ ʨʝʛʽʦʥʫ. ʅʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ ʧʨʦ ʟʚ'ʷʟʦʢ ʨʫʭʽʚ ʢʦʨʠ ʽʟ 
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ʩʝʡʩʤʽʯʥʽʩʪʶ ʨʝʛʽʦʥʫ ʚ ʧʝʨʽʦʜʠ, ʚʽʜʤʽʯʝʥʽ ʽʥʪʝʥʩʠʚʥʠʤʠ ʨʫʭʘʤʠ, ʱʦ ʭʘʨʘʢʪʝʨʥʽ 

ʘʥʦʤʘʣʴʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʝʬʦʨʤʦʤʝʪʨʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ 

ʂʘʨʧʘʪʦ-ɹʘʣʢʘʥʩʴʢʦʤʫ ʨʝʛʽʦʥʽ ʚʩʪʘʥʦʚʣʝʥʦ ʚʝʣʠʯʠʥʠ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʨʫʭʽʚ ʷʢʽ 

ʣʝʞʘʪʴ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ +10Ŀ10
-7
 ʜʦ -30Ŀ10

-7
.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʛʝʦʜʠʥʘʤʽʯʥʦʛʦ ʩʪʘʥʫ ʨʝʛʽʦʥʫ ʪʘ ʧʨʦʩʪʦʨʦʚʦ-

ʯʘʩʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʤʽʩʮʝʚʦʾ ʩʝʡʩʤʽʯʥʦʩʪʽ ʚʽʜʤʽʯʝʥʦ ʬʘʢʪ ʟʚôʷʟʢʫ ʘʢʪʠʚʽʟʘʮʽʾ ʤʽ-

ʩʮʝʚʦʾ ʩʝʡʩʤʽʯʥʦʩʪʽ ʽʟ ʥʘʧʨʷʤʢʦʤ ʨʫʭʽʚ, ʟ ʧʝʨʽʦʜʦʤ ʟʤʽʥʠ ʥʘʧʨʷʤʢʽʚ ʨʫʭʽʚ. ɿʥʘ-

ʢʦʟʤʽʥʥʽ ʧʨʦʮʝʩʠ ʚ ʩʫʯʘʩʥʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʨʫʭʘʭ ʻ ʬʘʢʪʦʨʦʤ, ʷʢʠʡ ʩʫʧʨʦʚʦ-

ʜʞʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʯʘʩʪʦʪʠ ʧʨʦʷʚʫ ʤʽʩʮʝʚʦʾ ʩʝʡʩʤʽʯʥʦʩʪʽ, ʪʘʢʠʭ ʧʝʨʽʦʜʽʚ ʚ 

ʩʫʯʘʩʥʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʨʫʭʘʭ ʢʦʨʠ ʚ ʟʦʥʽ ʆʘʰʩʴʢʦʛʦ ʛʣʠʙʠʥʥʦʛʦ ʨʦʟʣʦʤʫ ʟʘ 

ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟ 1999 ʨʦʢʫ ʚʽʜʤʽʯʝʥʦ 2 ʪʘʢʽ ʽʥʪʝʨʚʘʣʠ. ɿʘ ʧʝʨʽʦʜ ʟ 2003 

ʨʦʢʫ ʧʦ 2011 ʨʽʢ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʨʦʛʠʥʫ 

ʚʽʜʤʽʯʝʥʦ ʨʦʟʰʠʨʝʥʥʷ ʧʦʨʽʜ ʽʟ ʩʝʨʝʜʥʽʤ ʚʽʢʦʚʠʤ ʭʦʜʦʤ ʚʝʣʠʯʠʥʦʶ +10Ŀ10
-7 

. 

ʎʝʡ ʧʝʨʽʦʜ ʭʘʨʘʢʪʝʨʥʠʡ ʧʽʜʚʠʱʝʥʦʶ ʩʝʡʩʤʽʯʥʽʩʪʶ ʚ ʨʝʛʽʦʥʽ, ʡʦʤʫ ʧʝʨʝʜʫʚʘʚ 

ʽʥʪʝʨʚʘʣ ʯʘʩʫ ʧʦʥʠʞʝʥʠʭ ʘʙʦ ʚʽʜôʻʤʥʠʭ ʰʚʠʜʢʦʩʪʝʡ. ɺ 2012 ʨʦʮʽ ʨʦʟʰʠʨʝʥʥʷ 

ʧʦʨʽʜ ʟʤʽʥʠʣʦʩʷ ʥʘ ʩʪʠʩʥʝʥʥʷ: -10Ŀ10
-7
. ʇʝʨʽʦʜ 2012-2018 ʨʨ. ʚʽʜʤʽʯʝʥʠʡ ʷʢ ʧʝ-

ʨʽʦʜ ʟʥʘʢʦʟʤʽʥʥʠʭ ʛʝʦʨʫʭʽʚ, ʚ 2019 ʨʦʮʽ ʚʽʜʤʽʯʝʥʦ ʨʦʟʰʠʨʝʥʥʷ ʧʦʨʽʜ ʚʝʣʠʯʠʥʦʶ 

+6,5Ŀ10
-7
.  

ɺʘʞʣʠʚʽʩʪʴ ʚʠʤʽʨʶʚʘʥʴ ʧʘʨʘʤʝʪʨʽʚ ʛʝʦʜʠʥʘʤʽʯʥʦʛʦ ʩʪʘʥʫ ʢʨʽʤ ʚʠʷʚʣʝʥʥʷ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʛʝʦʬʽʟʠʯʥʠʭ ʧʦʣʽʚ, ʧʦʣʷʛʘʻ ʫ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ 

ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʧʝʢʪʨʫ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʝʪʦʜʽʚ. ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʽ-

ʥʝʤʘʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʫʭʽʚ ʢʦʨʠ ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʷʪʠ ʽʥʪʝʨʚʘʣʠ ʯʘʩʫ ʟ ʘʥʦʤʘʣʴ-

ʥʠʤʠ ʛʝʦʨʫʭʘʤʠ ʪʘ ʧʦʨʽʚʥʶʚʘʪʠ ʾʭ ʽʟ ʧʝʨʽʦʜʘʤʠ ʨʦʟʨʷʜʢʠ ʥʘʧʨʫʞʝʥʦ-

ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʧʦʨʽʜ ʚ ʩʝʡʩʤʦʛʝʥʝʨʫʶʯʠʭ ʨʝʛʽʦʥʘʭ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽ-

ʜʞʝʥʴ ʚʘʞʣʠʚʽ ʧʨʠ ʧʨʦʚʝʜʝʥʥʷ ʟʘʥʷʪʴ ʛʫʨʪʢʽʚ ʧʨʠʨʦʜʥʠʯʦʾ ʩʧʨʷʤʦʚʘʥʦʩʪʽ ʄɸʅ 

ʋʢʨʘʾʥʠ (ɺʽʜʜʽʣʝʥʥʷ ʥʘʫʢ ʧʨʦ ɿʝʤʣʶ, ʬʽʟʠʢʠ ʪʘ ʘʩʪʨʦʥʦʤʽʾ, ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ). 

ʄʝʪʦʜʠʢʘ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʦʙʨʦʙʢʠ ʨʷʜʽʚ ʛʝʦʬʽʟʠʯʥʠʭ ʧʦʣʽʚ ʚʘʞʣʠʚʽ ʧʨʠ ʚʠʢʣʘ-

ʜʘʥʥʽ ʫ ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ ʧʽʜʛʦʪʦʚʢʠ, ʛʝʦʬʽʟʠʢʽʚ, ʛʝʦʣʦʛʽʚ, ʛʝʦʛʨʘʬʽʚ 

ʪʘ ʽʥʰʠʭ ʧʨʠʨʦʜʥʠʯʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ. 

ɼʣʷ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʢʘʨʪʠʥʠ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʚʯʝʥʥʷ ʩʝʡʩʤʦʥʝʙʝʟʧʝʯʥʠʭ ʧʨʦ-

ʮʝʩʽʚ ʚ ʨʝʛʽʦʥʘʭ ʟ ʤʦʞʣʠʚʠʤʠ ʝʢʦʣʦʛʽʯʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʚʘʞʣʠʚʦ ʤʘʪʠ ʫʷʚʣʝʥ-

ʥʷ ʧʨʦ ʨʽʚʝʥʴ ʚʠʚʯʝʥʥʷ ʧʨʦʙʣʝʤ ʩʫʯʘʩʥʦʶ ʥʘʫʢʦʶ. ʊʦʤʫ ʨʝʟʫʣʴʪʘʪʠ ʛʝʦʣʦʛʽʯ-

ʥʠʭ, ʛʝʦʬʽʟʠʯʥʠʭ ʪʘ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʧʨʦʙʣʝʤ ʥʝʦʙʭʽʜʥʦ ʚʨʘ-

ʭʫʚʘʪʠ ʧʨʠ ʛʝʦʬʽʟʠʯʥʠʭ ʪʘ ʛʝʦʜʠʥʘʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʨʝ-

ʛʽʦʥʽ.  

ɼʣʷ ʜʦʩʪʦʚʽʨʥʦʾ ʦʮʽʥʢʠ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʽ 

ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʢʘʨʩʪʦʚʠʭ ʧʨʦʮʝʩʽʚ ʽ ʜʝʬʦʨʤʘʮʽʡ, ʧʦʚ'ʷʟʘʥʠʭ ʽʟ 

ʥʘʷʚʥʽʩʪʶ ʚʠʜʦʙʫʚʥʠʭ ʢʘʤʝʨ ʽ ʨʦʟʚʠʪʢʦʤ ʢʘʨʩʪʫ, ʤʦʞʥʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʪʦʜ 

ʧʨʠʨʦʜʥʦʛʦ ʽʤʧʫʣʴʩʥʦʛʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ɿʝʤʣʽ (ʇɯɽʄʇɿ). ʋ ʨʝʘʣʴʥʠʭ 
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ʧʨʠʢʣʘʜʘʭ ʧʦʢʘʟʘʥʦ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʬʽʣʴʥʠʭ ʪʘ ʧʣʦʱʠʥʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ ʩʚʽʜ-

ʯʘʪʴ ʧʨʦ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʝʪʦʜʫ ʇɯɽʄʇɿ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʝʢʦʣʦʛʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʟʘ-

ʜʘʯ [1]. ʋ ʥʠʞʥʽʡ ʯʘʩʪʠʥʽ ʢʦʨʠ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʨʦʟʚʠʪʦʢ ʢʦʨʦ-ʤʘʥʪʽʡʥʦʾ ʩʫʤʽ-

ʰʽ, ʪʦʞ ʟʝʤʥʘ ʢʦʨʘ ʦʙʣʘʩʪʽ ʤʘʻ ʷʩʢʨʘʚʦ ʚʠʨʘʞʝʥʫ ʬʽʟʠʢʦ-ʛʝʦʣʦʛʽʯʥʫ ʥʝʦʜʥʦʨʽʜ-

ʥʽʩʪʴ, ʷʢʘ ʩʪʚʦʨʶʻ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʣʽʪʦʩʪʘʪʠʯʥʦʛʦ ʪʠʩʢʫ, ʱʦ ʻ ʧʝʨʝʜʫʤʦʚʦʶ ʧʦʷ-

ʚʠ ʜʦʜʘʪʢʦʚʠʭ ʥʘʧʨʫʞʝʥʴ [2]. ɺʽʜʤʽʯʝʥʦ, ʱʦ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʧʦ-

ʜʽʣʫ ʩʝʡʩʤʽʯʥʠʭ ʰʚʠʜʢʦʩʪʝʡ ʚ ʟʝʤʥʽʡ ʢʦʨʽ ʚ ʧʦʜʘʣʴʰʦʤʫ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩ-

ʪʘʥʽ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʢʦʤʧʣʝʢʩʥʦʾ ʛʝʦʣʦʛʦ-ʛʝʦʬʽʟʠʯʥʦʾ ʤʦʜʝʣʽ ʟʝʤʥʦʾ ʢʦʨʠ ʋʢʨʘʾ-

ʥʩʴʢʦʛʦ ʱʠʪʘ ʪʘ ʜʣʷ ʛʝʦʣʦʛʽʯʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʜʘʥʠʭ ʨʝʛʽʦʥʘʣʴʥʠʭ ʩʝʡʩʤʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ [3]. 

 ʆʩʢʽʣʴʢʠ ʥʝʙʝʟʧʝʯʥʽ ʷʚʠʱʘ (ʥʘʜʟʚʠʯʘʡʥʽ ʩʠʪʫʘʮʽʾ) ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘ ʧʝʚʥʽʡ 

ʪʝʨʠʪʦʨʽʾ, ʷʢʘ ʤʘʻ ʢʦʥʢʨʝʪʥʽ ʢʦʦʨʜʠʥʘʪʠ, ʟʨʦʟʫʤʽʣʦ, ʱʦ ʜʣʷ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʚʠ-

ʥʠʢʥʝʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʝʦʽʥʬʦ-

ʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ (ɻɯʉ) ʪʘ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ (ɻɯʊ) [4]. ʋʩʪʘʥʦʚʣʝʥʦ, 

ʱʦ ʽʩʥʫʶʪʴ ʢʨʠʪʠʯʥʽ ʚʝʣʠʯʠʥʠ ʜʝʬʦʨʤʘʮʽʾ, ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʷʢʠʭ ʚ ʦʜʥʦʨʽʜʥʦ 

ʜʝʬʦʨʤʦʚʘʥʠʭ ʧʨʫʞʥʠʭ ʽʟʦʪʨʦʧʥʠʭ ʩʝʨʝʜʦʚʠʱʘʭ ʥʝ ʤʦʞʫʪʴ ʧʦʰʠʨʶʚʘʪʠʩʷ 

ʧʨʫʞʥʽ ʧʦʟʜʦʚʞʥʽ ʡ ʧʦʧʝʨʝʯʥʽ ʭʚʠʣʽ ʟ ʨʝʯʦʚʠʥʥʦʶ ʰʚʠʜʢʽʩʪʶ, ʘ ʢʽʣʴʢʽʩʥʽ ʟʥʘ-

ʯʝʥʥʷ ʢʨʠʪʠʯʥʠʭ ʚʝʣʠʯʠʥ ʜʝʬʦʨʤʘʮʽʡ ʜʣʷ ʧʦʟʜʦʚʞʥʽʭ ʽ ʧʦʧʝʨʝʯʥʠʭ ʭʚʠʣʴ ʚʽʜ-

ʨʽʟʥʷʶʪʴʩʷ ʪʘ ʟʘʣʝʞʘʪʴ ʚʽʜ ʟʘʩʪʦʩʦʚʘʥʠʭ ʧʨʫʞʥʠʭ ʧʦʪʝʥʮʽʘʣʽʚ [5]. ʇʨʠ ʨʦʟʛʣʷʜʽ 

ʢʣʶʯʦʚʠʭ ʧʨʦʙʣʝʤ ʧʣʘʥʝʪʘʨʥʦʾ ʛʝʦʜʠʥʘʤʽʢʠ ʬʽʛʫʨʘ ʥʘʰʦʾ ʧʣʘʥʝʪʠ ʧʨʝʜʩʪʘʚʣʷʻ 

ʽʩʪʦʪʥʠʡ ʽʥʪʝʨʝʩ, ʦʩʢʽʣʴʢʠ ʟʤʽʥʠ ʾʾ ʧʦʚʝʨʭʥʽ ʥʝʨʦʟʨʠʚʥʦ ʧʦʚ'ʷʟʘʥʽ ʟ ʛʝʦʜʠʥʘʤʽʯ-

ʥʠʤʠ ʽ ʪʝʢʪʦʥʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʟ ʝʚʦʣʶʮʽʻʶ ɿʝʤʣʽ. ʇʨʝʜʩʪʘʚʣʝʥʦ ʭʘʨʘʢʪʝʨʠʩ-

ʪʠʢʠ ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʘʮʽʡʥʦʛʦ ʩʪʘʥʫ ʣʽʪʦʩʬʝʨʠ ɿʝʤʣʽ ʟʘ ʜʘʥʠʤʠ ʤʦʜʝʣʶʚʘʥ-

ʥʷ ʛʝʦʧʘʣʝʦʨʝʢʦʥʩʪʨʫʢʮʽʡ ʚ ʛʝʦʣʦʛʽʯʥʦʤʫ ʯʘʩʽ, ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʨʦʣʽ ʛʨʘʚʽʪʘʮʽʡʥʦ-

ʨʦʪʘʮʽʡʥʠʭ ʩʠʣ ʫ ʬʦʨʤʫʚʘʥʥʽ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʣʷ ʜʝʬʦʨʤʘʮʽʡ ʽ ʥʘʧʨʫʞʝʥʴ ʷʢ ʥʘ-

ʩʣʽʜʦʢ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʬʽʛʫʨʠ ʧʦʚʝʨʭʥʽ ʣʽʪʦʩʬʝʨʠ ɿʝʤʣʽ [6].  

ɼʝʬʦʨʤʘʮʽʾ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʨʦʮʝʩʠ ʛʣʠʙʠʥʥʦʾ ʜʠʥʘʤʽʢʠ 

ɿʝʤʣʽ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʫʥʘʩʣʽʜʦʢ ʧʦʩʪʫʧʦʚʦ-ʦʙʝʨʪʦʚʦʛʦ ʨʫʭʫ ʧʣʘʥʝʪʠ ʚ ʧʨʦʩʪʦʨʽ. 

ʋ ʜʦʩʣʽʜʞʝʥʥʽ ʜʝʬʦʨʤʘʮʽʡ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʧʨʦʚʝʜʝʥʦ ʚʠʚʯʝʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴ-

ʥʠʭ ʪʘ ʚʝʨʪʠʢʘʣʴʥʦʾ ʩʢʣʘʜʦʚʠʭ ʧʦʣʷ ʜʝʬʦʨʤʘʮʽʡ ʥʘ ʦʩʥʦʚʽ ʪʝʭʥʦʣʦʛʽʡ ʩʫʧʫʪʥʠ-

ʢʦʚʦʾ ʛʝʦʜʝʟʽʾ, ʱʦ ʟʘʙʝʟʧʝʯʠʣʦ ʤʦʞʣʠʚʽʩʪʴ ʤʦʥʽʪʦʨʠʥʛʫ ʽ ʚʠʚʯʝʥʥʷ ʪʨʠʚʠʤʽʨʥʦ-

ʛʦ ʧʦʣʷ ʜʝʬʦʨʤʘʮʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʫʯʘʩʥʠʭ ʤʝʪʦʜʽʚ [7]. ɻʝʦʜʝʟʠʯʥʠʡ ʤʦʥʽʪʦ-

ʨʠʥʛ ʜʝʬʦʨʤʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʛʝʦʜʠʥʘʤʽʯʥʠʭ ʧʦʣʽʛʦʥʘʭ (ɻʇ) ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʝʨʝʚʘʞʥʦ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʚʧʣʠʚʫ ʝʢʟʦʛʝʥʥʠʭ ʯʠʥʥʠʢʽʚ ʤʝʪʝʦʨʦʣʦʛʽʯʥʦʛʦ ʧʦʭʦ-

ʜʞʝʥʥʷ ʥʘ ʜʠʥʘʤʽʢʫ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʪʘ ʨʝʧʝʨʽʚ.  

ɼʣʷ ʫʩʧʽʰʥʦʛʦ ʚʠʜʽʣʝʥʥʷ ʪʝʢʪʦʥʽʯʥʠʭ ʯʠ ʪʝʭʥʦʛʝʥʥʠʭ ʨʫʭʽʚ ʽʟ ʫʩʴʦʛʦ ʩʧʝʢ-

ʪʨʘ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʧʝʨʝʤʽʱʝʥʴ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʧʦʪʨʽʙʥʦ ʚʠʣʫʯʠʪʠ ʾʭ ʛʽʜʨʦʤʝ-

ʪʝʦʨʦʣʦʛʽʯʥʫ ʩʢʣʘʜʦʚʫ. ʆʙôʻʤʥʽ ʜʝʬʦʨʤʘʮʽʾ ʟʫʤʦʚʣʶʶʪʴ ʩʝʟʦʥʥʽ ʚʝʨʪʠʢʘʣʴʥʽ 

ʨʫʭʠ, ʚʝʣʠʯʠʥʘ ʷʢʠʭ ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʽʟʠʯʥʠʭ ʪʘ ʤʽʥʝʨʘʣʦʛʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 
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ˇʨʫʥʪʫ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʘʤʧʣʽʪʫʜʠ ʨʽʯʥʠʭ ʢʦʣʠʚʘʥʴ 

ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʚʦʣʦʛʠ [8]. ɿʘ ʜʘʥʠʤʠ ʤʝʨʝʞ ɻʅʉʉ-ʩʪʘʥʮʽʡ ʫ ʧʝʨʽʦʜ ʟ 2010-2019 

ʨʨ. ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʜʝʬʦʨʤʘʮʽʾ ʪʝʨʠʪʦʨʽʾ ʂʘʨʧʘʪʦ-ɹʘʣʢʘʥʩʴʢʦʛʦ 

ʨʝʛʽʦʥʫ ʪʘ ʧʦʙʫʜʦʚʘʥʦ ʢʘʨʪʠ ʨʦʟʧʦʜʽʣʫ ʰʚʠʜʢʦʩʪʝʡ ʜʠʣʘʪʘʮʽʡ, ʟʘ ʜʘʥʠʤʠ ʩʝʡʩ-

ʤʽʯʥʠʭ ʩʪʘʥʮʽʡ ʚʠʟʥʘʯʝʥʦ ʧʘʨʘʤʝʪʨʠ ʫʟʘʛʘʣʴʥʝʥʦʾ ʩʝʡʩʤʽʯʥʦʩʪʽ. ʊʝʨʠʪʦʨʽʷ ʚʠ-

ʩʦʢʦʾ ʢʦʨʝʣʷʮʽʾ ʪʘʢʦʞ ʩʧʽʚʧʘʜʘʻ ʟ ʟʦʥʦʶ ɺʨʘʥʯʘ, ʢʦʨʝʣʷʮʽʡʥʠʡ ʚʟʘʻʤʦʟʚôʷʟʦʢ 

ʤʽʞ ʛʦʨʠʟʦʥʪʘʣʴʥʠʤʠ ʜʝʬʦʨʤʘʮʽʷʤʠ ʚʠʟʥʘʯʝʥʠʤʠ ʟʘ ʜʘʥʠʤʠ ɻʅʉʉ ʽ ʫʟʘʛʘʣʴʥʝ-

ʥʦʶ ʩʝʡʩʤʽʯʥʽʩʪʶ ʧʨʦʷʚʣʷʻʪʴʩʷ ʪʽʣʴʢʠ ʫ ʟʦʥʘʭ ʩʫʙʜʫʢʮʽʾ, ʜʝ ʻ ʽʥʪʝʥʩʠʚʥʘ ʩʝʡʩ-

ʤʦʘʢʪʠʚʥʽʩʪʴ ʽ ʤʘʶʪʴ ʧʨʦʷʚʠ ʧʦʩʪʽʡʥʽ ʜʝʬʦʨʤʘʮʽʾ ʟʝʤʥʦʾ ʢʦʨʠ [9]. ʉʝʡʩʤʦʪʝʢ-

ʪʦʥʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʘʢʪʠʚʽʟʦʚʘʥʠʭ ʩʝʛʤʝʥʪʽʚ ʨʦʟʣʦʤʽʚ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ 

ʫʩʽʻʾ ʩʫʢʫʧʥʦʩʪʽ ʜʘʥʠʭ ʧʨʦ ʟʚ'ʷʟʦʢ ʤʽʞ ʜʦʚʞʠʥʦʶ ʪʘ ʤʘʛʥʽʪʫʜʦʶ ʧʨʠʫʨʦʯʝʥʠʭ 

ʜʦ ʥʴʦʛʦ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʘ ʝʥʝʨʛʝʪʠʢʦʶ ʟʝʤʣʝʪʨʫʩʽʚ.  

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʛʝʦʜʠʥʘʤʽʯʥʫ ʽ ʩʝʡʩʤʦʪʝʢʪʦʥʽʯʥʫ ʩʠʪʫʘ-

ʮʽʶ ʚ ʨʘʡʦʥʽ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʨʦʝʢʪʦʚʘʥʠʭ ʩʧʦʨʫʜ ʚʩʪʘʥʦʚʣʝʥʦ ʧʦʣʦʞʝʥʥʷ ʧʦʪʝ-

ʥʮʽʡʥʠʭ ʩʝʡʩʤʦʘʢʪʠʚʥʠʭ ʟʦʥ, ʚ ʷʢʠʭ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʤʽʩʮʝʚʽ ʟʝʤʣʝʪʨʫʩʠ [10]. 

ʇʨʝʜʩʪʘʚʣʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʛʝʦʬʽʟʠʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʧʨʠ ʚʠʚʯʝʥʥʽ ʛʝʦʜʠʥʘʤʽʯ-

ʥʦʛʦ ʩʪʘʥʫ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʨʦʛʠʥʫ, ʚʽʜʤʽʯʝʥʦ ʟʚ'ʷʟʦʢ ʨʫʭʽʚ ʢʦʨʠ 

ʽʟ ʧʨʦʷʚʘʤʠ ʤʽʩʮʝʚʦʾ ʩʝʡʩʤʽʯʥʦʩʪʽ [11]. ɺʩʪʘʥʦʚʣʝʥʦ ʟʚ'ʷʟʦʢ ʜʝʬʦʨʤʘʮʽʡ ʟʝʤʥʦʾ 

ʢʦʨʠ ʚ ʟʦʥʽ ʆʘʰʩʴʢʦʛʦ ʛʣʠʙʠʥʥʦʛʦ ʨʦʟʣʦʤʫ-ʩʪʠʩʥʝʥʥʷ ʧʦʨʽʜ ʧʽʩʣʷ ʧʝʨʽʦʜʫ ʨʦʟ-

ʰʠʨʝʥʥʷ, ʽʟ ʩʝʡʩʤʽʯʥʽʩʪʶ ɿʘʢʘʨʧʘʪʪʷ, ʟʝʤʣʝʪʨʫʩʠ ʨʝʻʩʪʨʫʶʪʴʩʷ ʚ ʧʝʨʽʦʜʠ ʘʥʦ-

ʤʘʣʴʥʠʭ ʨʫʭʽʚ: ʩʪʠʩʥʝʥʥʷ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʟʘ ʢʦʨʦʪʢʠʡ ʧʝʨʽʦʜ [12].  

ʇʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʚôʷʟʢʫ ʢʽʥʝʤʘʪʠʢʠ ʩʫʯʘʩʥʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʨʫʭʽʚ 

ʟʝʤʥʦʾ ʢʦʨʠ ʪʘ ʩʝʡʩʤʽʯʥʦʛʦ ʩʪʘʥʫ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʨʦʛʠʥʫ, ʚʽʜʤʽ-

ʯʝʥʦ ʢʦʨʝʣʷʮʽʶ ʧʘʨʘʤʝʪʨʽʚ ʛʝʦʤʝʭʘʥʽʯʥʠʭ ʨʫʭʽʚ ʽʟ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʤ ʨʦʟʧʦ-

ʜʽʣʦʤ ʤʽʩʮʝʚʦʾ ʩʝʡʩʤʽʯʥʦʩʪʽ [13]. ʇʦʢʘʟʘʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ 

ʨʦʟʧʦʜʽʣʫ ʩʝʡʩʤʽʯʥʦʩʪʽ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʪʘ ʛʝʦʜʠʥʘʤʽʯʥʦʛʦ ʩʪʘʥʫ ʨʝʛʽʦʥʫ: 

ʚʘʨʽʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʩʫʯʘʩʥʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʨʫʭʽʚ ʢʦʨʠ, ʟʦʢʨʝʤʘ ʾʭ ʜʠʥʘʤʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʧʨʠʩʢʦʨʝʥʥʷ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʧʝʨʽʦʜʠʯʥʠʤ ʧʨʦʷʚʦʤ ʤʽʩʮʝʚʦʾ 

ʩʝʡʩʤʽʯʥʦʩʪʽ [14]. 

ʌʦʨʤʫʣʶʚʘʥʥʷ ʤʝʪʠ (ʟʘʚʜʘʥʴ) ʜʦʩʣʽʜʞʝʥʥʷ. ɿʛʽʜʥʦ ʘʢʪʫʘʣʴʥʦʩʪʽ ʥʘʫʢʦ-

ʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʝʡʩʤʦʪʝʢʪʦʥʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ɿʘʢʘʨʧʘʪʩʴʢʦʤʫ ʚʥʫʪʨʽʰʥʴʦʤʫ 

ʧʨʦʛʠʥʽ ʪʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʧʝʨʝʜʥʴʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 

ʷʚʠʱ, ʤʝʪʦʶ ʨʦʙʦʪʠ ʻ ʚʠʚʯʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʤʽʩʮʝʚʦʾ ʩʝʡʩ-

ʤʽʯʥʦʩʪʽ, ʭʘʨʘʢʪʝʨʫ ʩʫʯʘʩʥʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʨʫʭʽʚ ʢʦʨʠ, ʜʦʩʣʽʜʞʝʥʥʷ ʟʚôʷʟʢʽʚ 

ʛʝʦʜʠʥʘʤʽʯʥʦʛʦ ʩʪʘʥʫ ʨʝʛʽʦʥʫ ʽʟ ʤʦʞʣʠʚʠʤʠ ʝʢʦʣʦʛʽʯʥʦ ʥʝʙʝʟʧʝʯʥʠʤʠ ʧʨʦʮʝ-

ʩʘʤʠ. ʆʙ'ʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʩʝʡʩʤʦʪʝʢʪʦʥʽʯʥʽ ʧʨʦʮʝʩʠ ʚ ɿʘʢʘʨʧʘʪʩʴʢʦʤʫ ʚʥʫʪ-

ʨʽʰʥʴʦʤʫ ʧʨʦʛʠʥʽ: ʩʫʯʘʩʥʽ ʛʦʨʠʟʦʥʪʘʣʴʥʽ ʨʫʭʠ ʢʦʨʠ ʚ ʟʦʥʽ ʆʘʰʩʴʢʦʛʦ ʛʣʠʙʠʥ-

ʥʦʛʦ ʨʦʟʣʦʤʫ, ʩʝʡʩʤʽʯʥʘ ʘʢʪʠʚʽʟʘʮʽʷ ʨʝʛʽʦʥʫ ʚ 2019 ʨʦʮʽ. ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: 

ʚʧʣʠʚ ʛʝʦʜʠʥʘʤʽʢʠ ʨʝʛʽʦʥʫ ʥʘ ʧʨʦʷʚ ʤʽʩʮʝʚʦʾ ʩʝʡʩʤʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ʯʝʨʝʟ ʚʠʢʦ-
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ʨʠʩʪʘʥʥʷ ʬʽʟʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʛʝʦʤʝʭʘʥʽʯʥʠʭ ʨʫʭʽʚ ʟʝʤʥʦʾ ʢʦʨʠ ï ʰʚʠʜʢʦʩʪʽ 

ʜʦʙʦʚʠʭ ʟʤʽʱʝʥʴ ʟʝʤʥʦʾ ʢʦʨʠ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʚ ʟʦʥʽ ʆʘʰʩʴʢʦʛʦ 

ʛʣʠʙʠʥʥʦʛʦ ʨʦʟʣʦʤʫ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝʦʙʭʽʜʥʦ 

ʚʠʨʽʰʠʪʠ ʛʝʦʬʽʟʠʯʥʽ ʟʘʜʘʯʽ: 

- ʚʠʚʯʠʪʠ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʡ ʨʦʟʧʦʜʽʣ ʩʝʡʩʤʽʯʥʦʩʪʽ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦ-

ʥʫ; 

- ʧʦʢʘʟʘʪʠ ʭʘʨʘʢʪʝʨ ʩʫʯʘʩʥʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʨʫʭʽʚ ʚ ʟʦʥʽ ʆʘʰʩʴʢʦʛʦ ʛʣʠ-

ʙʠʥʥʦʛʦ ʨʦʟʣʦʤʫ; 

- ʨʦʟʨʘʭʫʚʘʪʠ ʢʽʥʝʤʘʪʠʢʫ ʩʫʯʘʩʥʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʨʫʭʽʚ ʢʦʨʠ; 

- ʧʦʨʽʚʥʷʪʠ ʽʥʪʝʨʚʘʣʠ ʘʥʦʤʘʣʴʥʠʭ ʚʘʨʽʘʮʽʡ ʩʧʦʩʪʝʨʝʞʫʚʘʥʠʭ ʛʝʦʬʽʟʠʯʥʠʭ 

ʧʦʣʽʚ ʥʘ ʧʨʝʜʤʝʪ ʚʠʷʚʣʝʥʥʷ ʾʭ ʚʟʘʻʤʦʟʚôʷʟʢʫ; 

- ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʢʠ ʘʥʘʣʽʟʫ ʩʧʦʩʪʝʨʝʞʫʚʘʥʠʭ ʷʚʠʱ; 

- ʦʪʨʠʤʘʥʥʷ ʚʠʩʥʦʚʢʽʚ ʪʘ ʧʽʜʛʦʪʦʚʢʘ ʧʨʦʧʦʟʠʮʽʡ.  

ʄʘʪʝʨʽʘʣ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ʆʩʥʦʚʦʶ ʜʣʷ ʨʝʛʽʦʥʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, 

ʟʛʽʜʥʦ ʧʦʩʪʘʚʣʝʥʠʭ ʤʝʪʠ ʪʘ ʟʘʚʜʘʥʴ, ʚʠʢʦʨʠʩʪʘʥʦ ʨʝʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʢʦʤʧʣʝʢʩʫ 

ʛʝʦʬʽʟʠʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʚ ɿʘʢʘʨʧʘʪʩʴʢʦʤʫ ʚʥʫʪʨʽʰʥʴʦʤʫ ʧʨʦʛʠʥʫ, ʱʦ ʧʨʦʚʦ-

ʜʷʪʴʩʷ ʥʘ ʧʫʥʢʪʘʭ ʛʝʦʬʽʟʠʯʥʠʭ ʪʘ ʩʝʡʩʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ʅʘ ʪʝʨʠʪʦʨʽʾ ɿʘʢʘʨ-

ʧʘʪʪʷ ʛʝʦʬʽʟʠʯʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ ʟʘʡʤʘʶʪʴʩʷ ʫʩʪʘʥʦʚʠ ɯʥʩʪʠʪʫʪʫ ʛʝʦʬʽʟʠʢʠ ʽʤ. 

ʉ.ɯ. ʉʫʙʙʦʪʽʥʘ ʅɸʅ ʋʢʨʘʾʥʠ, ʟʦʢʨʝʤʘ, ʂʘʨʧʘʪʩʴʢʦʛʦ ʚʽʜʜʽʣʝʥʥʷ ʪʘ ɺʽʜʜʽʣʫ ʩʝʡ-

ʩʤʽʯʥʦʩʪʽ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ.  

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʩʝʡʩʤʽʯʥʦʛʦ ʪʘ ʛʝʦʜʠʥʘʤʽ-

ʯʥʦʛʦ ʩʪʘʥʽʚ ʨʝʛʽʦʥʫ ʟʘ ʢʚʽʪʝʥʴ ʣʠʩʪʦʧʘʜ 2019 ʨʦʢʫ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ, ʨʦʟʨʘʭʦʚʘ-

ʥʦ ʢʽʥʝʤʘʪʠʢʫ ʩʫʯʘʩʥʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʨʫʭʽʚ ï ʰʚʠʜʢʽʩʪʴ ʜʦʙʦʚʠʭ ʟʤʽʱʝʥʴ ʥʘ 

ʧʫʥʢʪʽ ʜʝʬʦʨʤʦʤʝʪʨʠʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʚ ʩʤʪ. ʂʦʨʦʣʝʚʝ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ, 

ʧʦʙʫʜʦʚʘʥʦ ʨʦʟʧʦʜʽʣ ʤʽʩʮʝʚʦʾ ʩʝʡʩʤʽʯʥʦʩʪʽ ʚ ʯʘʩʦʚʦʤʫ ʜʽʘʧʘʟʦʥʽ ʽʥʪʝʨʚʘʣʫ ʜʦʩ-

ʣʽʜʞʝʥʥʷ, ʧʦʨʽʚʥʷʥʦ ʦʪʨʠʤʘʥʽ ʨʷʜʠ ʥʘ ʧʨʝʜʤʝʪ ʚʠʷʚʣʝʥʥʷ ʢʦʨʝʣʷʮʽʡʥʦʛʦ 

ʟʚôʷʟʢʫ, ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʢʠ.  

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʚʯʝʥʥʷ ʟʚôʷʟʢʫ ʢʽʥʝʤʘʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʝʦʬʽ-

ʟʠʯʥʠʭ ʧʦʣʽʚ ʧʦʧʦʚʥʷʪʴ ʙʘʟʫ ʜʘʥʠʭ ʛʝʦʬʽʟʠʯʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʩʝʡʩʤʦʛʝʥʝʨʫʶ-

ʯʠʭ ʨʝʛʽʦʥʽʚ. ɿʘ ʨʘʭʫʥʦʢ ʜʦʩʣʽʜʞʝʥʥʷ ʫʜʦʩʢʦʥʘʣʶʻʪʴʩʷ ʤʝʪʦʜʠʢʘ ʘʥʘʣʽʟʫ ʝʢʦʣʦ-

ʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨʝʛʽʦʥʫ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʧʦʚʥʠʤ ʦʙˇʨʫʥʪʫʚʘʥʥʷʤ ʦʪʨʠʤʘʥʠʭ ʥʘ-

ʫʢʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ɿʛʽʜʥʦ ʤʝʪʦʜʠʢʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʚʠʚʯʝʥʥʷ ʩʝʡʩʤʽ-

ʯʥʦʩʪʽ ʨʝʛʽʦʥʫ, ʭʘʨʘʢʪʝʨʫ ʩʫʯʘʩʥʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʨʫʭʽʚ ʥʘ ʇʫʥʢʪʽ ʜʝʬʦʨʤʦ-

ʤʝʪʨʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ çʂʦʨʦʣʝʚʝè, ʨʦʟʨʘʭʦʚʘʥʦ ʚʝʣʠʯʠʥʠ ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʽʚ 

ʢʦʨʠ ʚʠʟʥʘʯʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʩʝʡʩʤʽʯʥʦʩʪʽ ʪʘ ʛʝʦʜʠʥʘʤʽʢʠ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʚʥʫʪ-

ʨʽʰʥʴʦʛʦ ʧʨʦʛʠʥʫ ʟʘ ʧʝʨʽʦʜ ʟ ʣʠʧʥʷ ʧʦ ʣʠʩʪʦʧʘʜ 2019 ʨʦʢʫ.  

ʃʠʧʝʥʴ 2019 ʨʦʢʫ. ʋ ʣʠʧʥʽ 2019 ʨ. ʥʘ ʪʝʨʠʪʦʨʽʾ ɿʘʢʘʨʧʘʪʪʷ ʙʫʣʦ 5 ʤʽʩʮʝʚʠʭ 

ʟʝʤʣʝʪʨʫʩʽʚ. ʈʦʟʰʠʨʝʥʥʷ ʧʦʨʽʜ ʭʘʨʘʢʪʝʨʥʝ ʰʚʠʜʢʦʩʪʷʤʠ +3,88Ŀ10
-7 
(ʨʠʩ. 1). 
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ʈʠʩ. 1. ʐʚʠʜʢʽʩʪʴ ʨʫʭʽʚ ʢʦʨʠ ʚ ʟʦʥʽ ʆʘʰʩʴʢʦʛʦ ʛʣʠʙʠʥʥʦʛʦ ʨʦʟʣʦʤʫ ʚ ʣʠʧʥʽ 2019 ʨʦʢʫ 

 

ʉʝʨʝʜʥʴʦʜʦʙʦʚʘ ʚʝʣʠʯʠʥʘ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʩʪʘʥʦʚʠʪʴ: +0,125Ŀ10
-7
. ʈʦʟʧʦʜʽʣ 

ʩʝʡʩʤʽʯʥʦʩʪʽ ʚ ɿʘʢʘʨʧʘʪʪʽ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩʫʥʢʫ 2.  

 

ʈʠʩ. 2. ʉʝʡʩʤʽʯʥʽʩʪʴ ʨʝʛʽʦʥʫ (ʜʽʘʛʨʘʤʘ ʯʦʨʥʦʛʦ ʢʦʣʴʦʨʫ) ʪʘ ʨʦʟʧʦʜʽʣ ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʽʚ 

ʢʦʨʠ (ʢʨʠʚʘ ʩʽʨʦʛʦ ʢʦʣʴʦʨʫ) ʚ ɿʘʢʘʨʧʘʪʩʴʢʦʤʫ ʚʥʫʪʨʽʰʥʴʦʤʫ ʧʨʦʛʠʥʽ ʫ ʣʠʧʥʽ 2019 ʨʦʢʫ 

 

ʉʝʡʩʤʽʯʥʽʩʪʴ ʨʝʛʽʦʥʫ ʧʦʚôʷʟʘʥʘ ʽʟ ʧʨʦʮʝʩʦʤ ʩʪʠʩʥʝʥʥʷ ʧʦʨʽʜ, ʪʘʢʦʞ ʩʣʽʜ 

ʚʽʜʤʽʪʠʪʠ, ʱʦ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʟʝʤʣʝʪʨʫʩʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʨʦʟʨʷʜʫ ʩʣʘʙʢʠʭ ʟʝʤʣʝʪ-

ʨʫʩʽʚ.  

ʉʝʨʧʝʥʴ 2019 ʨʦʢʫ. ɺ ʩʝʨʧʥʽ 2019 ʨʦʢʫ ʚ ʨʝʛʽʦʥʽ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 4 ʤʽʩʮʝʚʽ 

ʟʝʤʣʝʪʨʫʩʠ, ʚʠʤʽʨʷʥʦ ʨʦʟʰʠʨʝʥʥʷ ʧʦʨʽʜ ʽʟ ʰʚʠʜʢʦʩʪʷʤʠ +3,8Ŀ10
-7
. ʇʨʦʩʪʦʨʦʚʦ-

ʯʘʩʦʚʠʡ ʨʦʟʧʦʜʽʣ ʤʽʩʮʝʚʦʾ ʩʝʡʩʤʽʯʥʦʩʪʽ ʪʘ ʚʘʨʽʘʮʽʾ ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʽʚ ʢʦʨʠ ʧʦʢʘ-

ʟʘʥʦ ʥʘ ʨʠʩʫʥʢʘʭ 3, 4. 

 

ʈʠʩ. 3. ɺʘʨʽʘʮʽʾ ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʽʚ ʢʦʨʠ ʚ ʩʝʨʧʥʽ 2019 ʨʦʢʫ ʚ ɿʘʢʘʨʧʘʪʩʴʢʦʤʫ  

ʚʥʫʪʨʽʰʥʴʦʤʫ ʧʨʦʛʠʥʽ 
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ɿʘ ʮʝʡ ʧʝʨʽʦʜ ʰʚʠʜʢʽʩʪʴ ʨʫʭʽʚ ʩʪʘʥʦʚʠʪʴ +0,12Ŀ10
-7
. ɿʝʤʣʝʪʨʫʩʠ ʟʘʨʝʻʩʪʨʦ-

ʚʘʥʦ ʚ ʧʝʨʽʦʜʠ ʜʠʥʘʤʽʯʥʠʭ ʟʤʽʥ ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʽʚ (ʨʠʩ. 4). 

 

ʈʠʩ. 4. ʇʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʡ ʨʦʟʧʦʜʽʣ ʤʽʩʮʝʚʦʾ ʩʝʡʩʤʽʯʥʦʩʪʽ (ʜʽʘʛʨʘʤʘ ʯʦʨʥʦʛʦ ʢʦʣʴʦʨʫ), 

ʨʦʟʧʦʜʽʣ ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʽʚ ʢʦʨʠ (ʢʨʠʚʘ ʩʽʨʦʛʦ ʢʦʣʴʦʨʫ) ʚ ʩʝʨʧʥʽ 2019 ʨ. ɿʘʢʘʨʧʘʪʩʴʢʠʡ 

ʚʥʫʪʨʽʰʥʽʡ ʧʨʦʛʠʥ 

 

ʉʝʡʩʤʽʯʥʽʩʪʴ ʨʝʛʽʦʥʫ ʧʨʠʚôʷʟʘʥʘ ʜʦ ʨʫʭʽʚ ʢʦʨʠ, ʷʢʽ ʭʘʨʘʢʪʝʨʥʽ ʧʽʜʚʠʱʝʥʠ-

ʤʠ ʜʠʥʘʤʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚʝʣʠʯʠʥʠ ʩʫʯʘʩʥʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʨʫʭʽʚ ʚ ʟʦʥʽ 

ʆʘʰʩʴʢʦʛʦ ʛʣʠʙʠʥʥʦʛʦ ʨʦʟʣʦʤʫ-ʧʨʠʯʦʤʫ ʚʩʽ ʟʘʨʝʻʩʪʨʦʚʘʥʽ ʤʽʩʮʝʚʽ ʟʝʤʣʝʪʨʫʩʠ 

ʚʽʜʙʫʚʘʣʠʩʷ ʚ ʽʥʪʝʨʚʘʣʘʭ ʯʘʩʫ, ʢʦʣʠ ʥʘ ʇɼʉ çʂʦʨʦʣʝʚʝè ʚʽʜʤʽʯʝʥʦ ʩʪʠʩʥʝʥʥʷ 

ʧʦʨʽʜ, ʘ ʚʽʜʥʦʩʥʦ ʢʽʥʝʤʘʪʠʢʠ ʨʫʭʽʚ ʢʦʨʠ ʮʝ ʚʽʜʙʫʚʘʣʦʩʷ ʧʨʠ ʚʽʜôʻʤʥʠʭ ʰʚʠʜʢʦʩ-

ʪʷʭ ʨʫʭʽʚ ʟʝʤʥʦʾ ʢʦʨʠ. 

ɺʝʨʝʩʝʥʴ 2019 ʨʦʢʫ. ʋ ʚʝʨʝʩʥʽ 2019 ʨʦʢʫ ʚʽʜʙʫʣʦʩʷ 6 ʟʝʤʣʝʪʨʫʩʽʚ, ʰʚʠʜ-

ʢʽʩʪʴ ʨʫʭʽʚ ʢʦʨʠ ʩʪʘʥʦʚʠʪʴ +3.21Ŀ10
-7
. ʎʝʡ ʧʝʨʽʦʜ ʭʘʨʘʢʪʝʨʥʠʡ ʽʥʪʝʥʩʠʚʥʠʤ ʨʦ-

ʟʰʠʨʝʥʥʷʤ ʧʦʨʽʜ (ʨʠʩʫʥʦʢ 5). 

 

ʈʠʩ. 5. ʐʚʠʜʢʽʩʪʴ ʨʫʭʽʚ ʢʦʨʠ ʚ ʚʝʨʝʩʥʽ 2019 ʨʦʢʫ  

ʫ ɿʘʢʘʨʧʘʪʩʴʢʦʤʫ ʚʥʫʪʨʽʰʥʴʦʤʫ ʧʨʦʛʠʥʽ 

 

ʉʝʨʝʜʥʴʦʜʦʙʦʚʽ ʚʝʣʠʯʠʥʠ ʰʚʠʜʢʦʩʪʝʡ ʫ ʚʝʨʝʩʥʽ 2019 ʨʦʮʽ ʩʪʘʥʦʚʠʪʴ 

+0,1Ŀ10
-7
. ʇʦʨʽʚʥʷʥʦ ʽʟ ʯʘʩʦʚʠʤ ʨʦʟʧʦʜʽʣʦʤ ʤʽʩʮʝʚʦʾ ʩʝʡʩʤʽʯʥʦʩʪʽ, ʱʦ ʚʠʷʚʠʪʠ 

ʢʽʣʴʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʫʭʽʚ ʢʦʨʠ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʘʢʪʠʚʽʟʘʮʽʶ ʩʝʡʩʤʽʯ-

ʥʦʛʦ ʩʪʘʥʫ ʨʝʛʽʦʥʫ (ʨʠʩʫʥʦʢ 6). 
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ʈʠʩ. 6. ʂʽʥʝʤʘʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʨʫʭʽʚ ʢʦʨʠ (ʢʨʠʚʘ ʩʽʨʦʛʦ ʢʦʣʴʦʨʫ) ʪʘ ʤʽʩʮʝʚʘ  

ʩʝʡʩʤʽʯʥʽʩʪʴ (ʜʽʘʛʨʘʤʘ ʯʦʨʥʦʛʦ ʢʦʣʴʦʨʫ) ʚ ɿʘʢʘʨʧʘʪʩʴʢʦʤʫ ʚʥʫʪʨʽʰʥʴʦʤʫ ʧʨʦʛʠʥʽ  

(ʚʝʨʝʩʝʥʴ 2019 ʨʦʢʫ) 

 

ɼʝʢʽʣʴʢʘ ʟʝʤʣʝʪʨʫʩʽʚ ʧʨʦʡʰʣʠ ʚ ʧʝʨʽʦʜʠ ʨʦʟʰʠʨʝʥʥʷ ʧʦʨʽʜ ʚ ʟʦʥʽ ʆʘʰʩʴ-

ʢʦʛʦ ʛʣʠʙʠʥʥʦʛʦ ʨʦʟʣʦʤʫ ʥʘ ʪʣʽ ʟʘʛʘʣʴʥʦʛʦ ʩʪʠʩʥʝʥʥʷ ʢʦʨʠ ʫ ʚʝʨʝʩʥʽ 2019 ʨʦʢʫ.  

ɾʦʚʪʝʥʴ 2019 ʨʦʢʫ. ɺ ʞʦʚʪʥʽ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 12 ʤʽʩʮʝʚʠʭ ʟʝʤʣʝʪʨʫʩʽʚ, 

ʰʚʠʜʢʦʩʪʽ ʨʫʭʽʚ ʩʪʘʥʦʚʣʷʪʴ +5Ŀ10
-7
. ʇʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʡ ʨʦʟʧʦʜʽʣ ʤʽʩʮʝʚʦʾ ʩʝʡ-

ʩʤʽʯʥʦʩʪʽ ʪʘ ʚʘʨʽʘʮʽʡ ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʽʚ ʢʦʨʠ ʚ ʟʦʥʽ ʆʘʰʩʴʢʦʛʦ ʛʣʠʙʠʥʥʦʛʦ ʨʦʟ-

ʣʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩʫʥʢʫ 7. 

 
ʈʠʩ. 7. ʐʚʠʜʢʦʩʪʽ ʨʫʭʽʚ ʢʦʨʠ ʚ ʟʦʥʽ ʆʘʰʩʴʢʦʛʦ ʛʣʠʙʠʥʥʦʛʦ ʨʦʟʣʦʤʫ ʚ ʞʦʚʪʥʽ 2019 ʨʦʢʫ 

 

ʉʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʨʫʭʽʚ ʢʦʨʠ ʟʘ ʜʦʙʫ ʩʪʘʥʦʚʠʪʴ +0.17Ŀ10
-7
. ʈʦʟʧʦʜʽʣ ʩʝʡʩ-

ʤʽʯʥʦʩʪʽ ʪʘ ʜʠʥʘʤʽʢʘ ʨʫʭʽʚ ʢʦʨʠ ʚ ʞʦʚʪʥʽ 2109 ʨʦʢʫ ʧʨʝʜʩʪʘʚʣʝʥ ̔ʥʘ ʨʠʩʫʥʢʫ 8. 

 
ʈʠʩ. 8. ʉʝʡʩʤʽʯʥʽʩʪʴ ʨʝʛʽʦʥʫ (ʜʽʘʛʨʘʤʘ ʯʦʨʥʦʛʦ ʢʦʣʴʦʨʫ) ʪʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʽʚ ʢʦʨʠ (ʢʨʠ-

ʚʘ ʩʽʨʦʛʦ ʢʦʣʴʦʨʫ) ʚ ɿʘʢʘʨʧʘʪʩʴʢʦʤʫ ʚʥʫʪʨʽʰʥʴʦʤʫ ʧʨʦʛʠʥʽ ʟʘ ʞʦʚʪʝʥʴ 2019 ʨʦʢʫ 
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ʉʝʨʽʷ ʟʝʤʣʝʪʨʫʩʽʚ ʧʨʦʭʦʜʠʣʘ ʚ ʧʝʨʽʦʜ ʽʥʪʝʥʩʠʚʥʠʭ ʨʫʭʽʚ ʢʦʨʠ ʥʘ ʧʦʯʘʪʢʫ 

ʤʽʩʷʮʷ, ʪʘ ʘʥʦʤʘʣʴʥʠʭ ʰʚʠʜʢʦʩʪʝʡ ʚ ʢʽʥʮʽ ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʱʦ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʨʫʭʽʚ ʢʦʨʠ ʪʘ ʰʚʠʜʢʠʭ ʨʫʭʽʚ ʢʦʨʠ ʚʠʢʣʠʢʘʥʠʭ ʩʝʡʩʤʽʯʥʠʤʠ 

ʧʨʦʷʚʘʤʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʩʫʯʘʩʥʠʭ ʨʫʭʽʚ ʢʦʨʠ ʯʝʨʝʟ ʢʽʥʝʤʘʪʠʢʫ 

ʨʫʭʽʚ ʜʦʟʚʦʣʷʻ ʛʨʫʧʫʚʘʪʠ ʽʥʪʝʨʚʘʣʠ ʩʝʡʩʤʦʪʝʢʪʦʥʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʚʟʘʻʤʦ-

ʧʦʚôʷʟʘʥʽ.  

ʃʠʩʪʦʧʘʜ 2019 ʨʦʢʫ. ɺ ʣʠʩʪʦʧʘʜʽ ʧʨʦʡʰʣʦ 16 ʟʝʤʣʝʪʨʫʩʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ɿʘ-

ʢʘʨʧʘʪʩʴʢʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʨʦʛʠʥʫ, ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʨʦʟʰʠʨʝʥʥʷ ʧʦʨʽʜ ʽʟ ʚʝʣʠ-

ʯʠʥʦʶ +1Ŀ6ʭ10
-7
(ʨʠʩʫʥʦʢ 9). 

 
ʈʠʩ. 9. ɺʘʨʽʘʮʽʾ ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʽʚ ʢʦʨʠ ʚ ʟʦʥʽ ʆʘʰʩʴʢʦʛʦ ʛʣʠʙʠʥʥʦʛʦ ʨʦʟʣʦʤʫ  

ʟʘ ʣʠʩʪʦʧʘʜ 2019 ʨʦʢʫ 

 

ʐʚʠʜʢʽʩʪʴ ʨʫʭʽʚ ʢʦʨʠ: ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʟʘ ʜʦʙʫ ʩʪʘʥʦʚʠʪʴ +0,01Ŀ10
-7 
(ʨʠ-

ʩʫʥʦʢ 10). ʇʝʨʽʦʜʠ ʧʽʜʚʠʱʝʥʦʾ ʩʝʡʩʤʽʯʥʦʩʪʽ ʚ ʨʝʛʽʦʥʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʧʝʨʽʦ-

ʜʘʤʠ ʘʥʦʤʘʣʴʥʠʭ ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʽʚ ʢʦʨʠ ʥʘ ʧʦʯʘʪʢʫ ʤʽʩʷʮʷ ʪʘ ʚ ʪʨʝʪʽʡ ʜʝʢʘʜʽ 

ʤʽʩʷʮʷ.  

 
ʈʠʩ. 10. ʉʝʡʩʤʽʯʥʽʩʪʴ ʨʝʛʽʦʥʫ (ʜʽʘʛʨʘʤʘ ʯʦʨʥʦʛʦ ʢʦʣʴʦʨʫ) ʪʘ ʚʘʨʽʘʮʽʾ ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʽʚ 

ʢʦʨʠ (ʢʨʠʚʘ ʩʽʨʦʛʦ ʢʦʣʴʦʨʫ) ʚ ʣʠʩʪʦʧʘʜʽ 2019 ʨʦʢʫ (ɿʘʢʘʨʧʘʪʩʴʢʠʡ ʚʥʫʪʨʽʰʥʽʡ ʧʨʦʛʠʥ) 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʝʡʩʤʽʯʥʽʩʪʴ ʨʝʛʽʦʥʫ ʪʘ ʡʦʛʦ ʘʢʪʠʚʽʟʘʮʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʽʥʪʝ-

ʨʚʘʣʘʭ, ʢʦʣʠ ʰʚʠʜʢʽʩʪʴ ʨʫʭʽʚ ʢʦʨʠ ʽʥʪʝʥʩʠʚʥʦ ʟʤʽʥʶʻʪʴʩʷ.  

ɺʽʜʤʽʯʘʻʪʴʩʷ ʟʚ'ʷʟʦʢ ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʽʚ ʽʟ ʩʝʡʩʤʽʯʥʽʩʪʶ ʨʝʛʽʦʥʫ: ʽʥʪʝʨʚʘʣʠ 

ʘʥʦʤʘʣʴʥʠʭ ʚʝʣʠʯʠʥ ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʽʚ ʢʦʨʠ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʧʽʜʚʠʱʝʥʦʶ ʯʘ-

ʩʪʦʪʦʶ ʧʨʦʷʚʫ ʤʽʩʮʝʚʠʭ ʧʽʜʟʝʤʥʠʭ ʧʦʰʪʦʚʭʽʚ-ʯʠʤ ʙʽʣʴʰʽ ʤʦʜʫʣʽ ʰʚʠʜʢʦʩʪʝʡ 

ʨʫʭʽʚ ʢʦʨʠ, ʪʠʤ ʚʠʱʘ ʚʝʣʠʯʠʥʘ ʢʽʣʴʢʦʩʪʽ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʟʝʤʣʝʪʨʫʩʽʚ ʚ ʢʨʘʾ. 
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ɺʘʨʽʘʮʽʾ ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʽʚ ʪʘ ʤʽʩʮʝʚʘ ʩʝʡʩʤʽʯʥʽʩʪʴ ʟʘ 2019 ʨʽʢ ʚ ɿʘʢʘʨ-

ʧʘʪʩʴʢʦʤʫ ʚʥʫʪʨʽʰʥʴʦʤʫ ʧʨʦʛʠʥʽ. 

ɼʦʩʣʽʜʞʝʥʦ ʯʘʩʦʚʠʡ ʨʦʟʧʦʜʽʣ ʰʚʠʜʢʦʩʪʝʡ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʨʫʭʽʚ ʢʦʨʠ ʟʘ 

2019 ʨʽʢ ʚ ʟʦʥʽ ʆʘʰʩʴʢʦʛʦ ʛʣʠʙʠʥʥʦʛʦ ʨʦʟʣʦʤʫ (ʨʠʩʫʥʦʢ 11). 

 
ʈʠʩ. 11. ʐʚʠʜʢʽʩʪʴ ʨʫʭʽʚ ʢʦʨʠ ʚ ʟʦʥʽ ʆʘʰʩʴʢʦʛʦ ʛʣʠʙʠʥʥʦʛʦ ʨʦʟʣʦʤʫ 

ʧʨʦʪʷʛʦʤ 1-11.2019 ʨʦʢʫ 

 

ʏʘʩʦʚʠʡ ʨʦʟʧʦʜʽʣ ʚʝʣʠʯʠʥ ʰʚʠʜʢʦʩʪʽ ʩʫʯʘʩʥʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʨʫʭʽʚ ʢʦʨʠ 

ʟʘ ʧʝʨʽʦʜ 2019 ʨ. ʧʦʢʘʟʘʚ ʦʩʦʙʣʠʚʦʩʪʽ ʚʘʨʽʘʮʽʡ ʢʽʥʝʤʘʪʠʢʠ ʛʝʦʤʝʭʘʥʽʢʠ ʨʝʛʽʦʥʫ. 

ʅʘ ʧʨʦʪʷʟʽ ʧʝʨʰʠʭ 5-ʪʠ ʤʽʩʷʮʽʚ 2019 ʨ. ʩʫʯʘʩʥʽ ʨʫʭʠ ʢʦʨʠ ʚ ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ 

ʥʘʧʨʷʤʢʫ ʚʽʜʤʽʯʝʥʽ ʧʝʨʽʦʜʠʯʥʦʩʪʽ, ʱʦ ʧʨʦʷʚʣʷʻʪʴʩʷ ʽ ʽʥʪʝʨʚʘʣʘʭ ʪʨʠʚʘʣʽʩʪʶ 1-

1,5 ʤʽʩʷʮʽʚ, ʢʦʣʠ ʰʚʠʜʢʦʩʪʽ ʨʫʭʽʚ ʜʦʩʷʛʘʶʪʴ ʚʝʣʠʯʠʥʠ: -4 ʤʢʤ, +1,4 ʤʢʤ. ɼʨʫʛʘ 

ʧʦʣʦʚʠʥʘ ʨʦʢʫ ʭʘʨʘʢʪʝʨʥʘ ʰʚʠʜʢʦʩʪʷʤʠ, ʧʝʨʽʦʜʠ ʧʨʦʷʚʫ ʷʢʠʭ ʥʘ ʧʦʨʷʜʦʢ ʤʝʥ-

ʰʽ. 

ʇʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʡ ʨʦʟʧʦʜʽʣ ʤʽʩʮʝʚʦʾ ʩʝʡʩʤʽʯʥʦʩʪʽ ʪʘ ʚʘʨʽʘʮʽʶ ʰʚʠʜʢʦʩ-

ʪʝʡ ʩʫʯʘʩʥʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʨʫʭʽʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 12. 

ʇʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʡ ʨʦʟʧʦʜʽʣ ʤʽʩʮʝʚʦʾ ʩʝʡʩʤʽʯʥʦʩʪʽ ʚ 2019 ʨʦʮʽ ʧʨʝʜʩʪʘʚ-

ʣʷʻ ʧʝʨʽʦʜʠʯʥʠʡ ʧʨʦʮʝʩ, ʢʦʣʠ ʙʽʣʴʰʽʩʪʴ ʩʝʡʩʤʽʯʥʠʭ ʧʦʜʽʡ ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʚ ʧʝʨ-

ʰʽʡ ʧʦʣʦʚʠʥʽ ʨʦʢʫ, ʦʯʝʚʠʜʥʦ ʮʝ ʧʦʚôʷʟʘʥʦ ʽʟ ʽʥʪʝʥʩʠʚʥʠʤʠ ʨʫʭʘʤʠ ʢʦʨʠ, ʱʦ ʩʫ-

ʧʨʦʚʦʜʞʫʶʪʴʩʷ ʥʘʢʦʧʠʯʝʥʥʷʤ ʚʝʣʠʢʦʾ ʛʝʦʤʝʭʘʥʽʯʥʦʾ ʝʥʝʨʛʽʾ. ɽʥʝʨʛʽʷ ʮʠʭ ʨʫʭʽʚ 

ʚʠʚʽʣʴʥʷʻʪʴʩʷ ʯʝʨʝʟ ʩʝʨʽʶ ʤʽʩʮʝʚʠʭ ʟʝʤʣʝʪʨʫʩʽʚ. ʇʝʨʽʦʜʠ ʨʝʻʩʪʨʘʮʽʾ ʤʽʩʮʝʚʠʭ 

ʟʝʤʣʝʪʨʫʩʽʚ ʧʦʚôʷʟʘʥʽ ʽʟ ʨʫʭʘʤʠ ʢʦʨʠ, ʘ ʩʘʤʝ ʽʟ ʚʽʜôʻʤʥʠʤʠ ʰʚʠʜʢʦʩʪʷʤʠ ʜʦʙʦ-

ʚʠʭ ʟʤʽʱʝʥʴ ʟʝʤʥʦʾ ʢʦʨʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʽʥʝʤʘʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʨʠ ʚʠʚʯʝʥʽ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚôʷʟʢʽʚ ʩʝʡʩ-

ʤʦʪʝʢʪʦʥʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ɿʘʢʘʨʧʘʪʩʴʢʦʤʫ ʚʥʫʪʨʽʰʥʴʦʤʫ ʧʨʦʛʠʥʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʘʞʣʠʚʽ ʜʣʷ ʚʠʚʯʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʝʥʝʨʛʽʾ 

ʩʝʡʩʤʦʪʝʢʪʦʥʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʅʝʦʙʭʽʜʥʦ ʚʠʚʯʠʪʠ ʟʚ'ʷʟʦʢ ʨʫʭʽʚ ʢʦʨʠ ʪʘ ʨʦʟʨʷʜʢʫ 
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ʥʘʧʨʫʞʝʥʦ-ʜʝʬʦʨʤʦʚʘʥʦʛʦ ʩʪʘʥʫ ʧʦʨʽʜ ʚ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ʪʘ ʧʽʚʜʝʥʥʦ-

ʩʭ̔ʜʥʽʡ ʯʘʩʪʠʥʽ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʨʦʛʠʥʫ. 

 
ʈʠʩ. 12. ɺʘʨʽʘʮʽʾ ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʽʚ ʢʦʨʠ ʚ ʟʦʥʽ ʆʘʰʩʴʢʦʛʦ ʛʣʠʙʠʥʥʦʛʦ ʨʦʟʣʦʤʫ (ʢʨʠʚʘ 

ʩʽʨʦʛʦ ʢʦʣʴʦʨʫ), ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʡ ʨʦʟʧʦʜʽʣ ʤʽʩʮʝʚʦʾ ʩʝʡʩʤʽʯʥʦʩʪʽ (ʢʨʠʚʘ ʩʽʨʦʛʦ  

ʢʦʣʴʦʨʫ) ʟʘ 1-11.2019 ʨʦʢʫ (ɿʘʢʘʨʧʘʪʩʴʢʠʡ ʚʥʫʪʨʽʰʥʽʡ ʧʨʦʛʠʥ) 

 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʠʭ ʧʠʪʘʥʴ ʚʘʞʣʠʚʦ ʟʤʦʥʪʫʚʘʪʠ ʧʫʥʢʪʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʨʫ-

ʭʽʚ ʢʦʨʠ ʚ ʨʘʡʦʥʘʭ ʩʝʡʩʤʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ɿʘʢʘʨʧʘʪʪʷ, ʜʝ ʚʩʪʘʥʦʚʠʪʠ ʜʝʬʦʨʤʦ-

ʤʝʪʨʠʯʥʽ ʩʪʘʥʮʽʾ, ʥʘʭʠʣʦʤʽʨʠ ʪʘ ʽʥʰʽ ʧʨʠʣʘʜʠ ʚʠʤʽʨʶʚʘʥʥʷ ʟʤʽʱʝʥʴ ʚʝʨʭʥʽʭ 

ʰʘʨʽʚ ʟʝʤʥʦʾ ʢʦʨʠ. 

ɺʠʩʥʦʚʢʠ. ʉʝʡʩʤʽʯʥʽʩʪʴ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʨʦʛʠʥʫ ʭʘʨʘʢʪʝʨʥʘ 

ʜʝʢʽʣʴʢʦʤʘ ʚʽʜʯʫʪʥʠʤʠ ʤʽʩʮʝʚʠʤʠ ʟʝʤʣʝʪʨʫʩʘʤʠ ʥʘ ʬʦʥʽ ʜʝʩʷʪʢʽʚ ʩʣʘʙʢʠʭ ʤʽʩ-

ʮʝʚʠʭ ʧʦʰʪʦʚʭʽʚ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʚʠʚʯʝʥʥʷ ʩʝʡʩʤʽʯʥʦʩʪʽ ʨʝʛʽʦʥʫ ʚʠʢʣʠʢʘʥʘ ʪʘʢʦʞ 

ʚʽʜʩʫʪʥʽʩʪʶ ʚʽʜʯʫʪʥʠʭ ʤʽʩʮʝʚʠʭ ʟʝʤʣʝʪʨʫʩʽʚ ʧʨʦʪʷʛʦʤ ʪʨʠʚʘʣʦʛʦ ʧʝʨʽʦʜʫ ï 

4,5 ʨʦʢʽʚ.  

ʉʫʯʘʩʥʽ ʨʫʭʠ ʢʦʨʠ ʚ ʟʦʥʽ ʆʘʰʩʴʢʦʛʦ ʛʣʠʙʠʥʥʦʛʦ ʨʦʟʣʦʤʫ ʚʽʜʤʽʯʝʥʽ ʚ 2019 

ʨʦʮʽ ʚʝʣʠʯʠʥʦʶ +6,5Ŀ10
-7
. ʊʨʠʚʘʻ ʧʝʨʽʦʜ ʟʥʘʢʦʟʤʽʥʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʨʫʭʘʭ ʢʦʨʠ, 

ʱʦ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʽʜʚʠʱʝʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʩʝʡʩʤʽʯʥʦʩʪʽ ʨʝʛʽʦʥʫ. 

ʉʝʡʩʤʽʯʥʽʩʪʴ ʨʝʛʽʦʥʫ ʧʨʠʚôʷʟʘʥʘ ʜʦ ʨʫʭʽʚ ʢʦʨʠ, ʭʘʨʘʢʪʝʨʥʠʤʠ ʧʽʜʚʠʱʝʥʠ-

ʤʠ ʜʠʥʘʤʽʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʚʝʣʠʯʠʥʠ ʩʫʯʘʩʥʠʭ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʨʫʭʽʚ ʚ ʟʦʥʽ 

ʆʘʰʩʴʢʦʛʦ ʛʣʠʙʠʥʥʦʛʦ ʨʦʟʣʦʤʫ: ʟʝʤʣʝʪʨʫʩʠ ʚʽʜʙʫʚʘʣʠʩʷ ʚ ʽʥʪʝʨʚʘʣʘʭ ʯʘʩʫ, ʧʨʠ 

ʚʽʜ'ʻʤʥʠʭ ʰʚʠʜʢʦʩʪʷʭ ʨʫʭʽʚ ʟʝʤʥʦʾ ʢʦʨʠ. 

ʇʽʜʚʠʱʝʥʥʷ ʩʝʡʩʤʽʯʥʦʾ ʘʢʪʠʚʥʦʩʪʽ ɿʘʢʘʨʧʘʪʩʴʢʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʧʨʦʛʠʥʫ ʚ 

2019 ʨʦʮʽ ʚʢʘʟʫʻ ʥʘ ʾʾ ʟʚ'ʷʟʦʢ ʽʟ ʚʝʣʠʯʠʥʦʶ ʰʚʠʜʢʦʩʪʽ ʨʫʭʽʚ ʢʦʨʠ ʚ ʟʦʥʽ ʆʘʰʩʴ-

ʢʦʛʦ ʛʣʠʙʠʥʥʦʛʦ ʨʦʟʣʦʤʫ: ʚ ʧʝʨʰʽʡ ʧʦʣʦʚʠʥʽ 2019 ʨʦʢʫ ʟʤʽʱʝʥʥʷ ʚʝʨʭʥʽʭ ʰʘʨʽʚ 
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ʟʝʤʥʦʾ ʢʦʨʠ ʜʦʩʷʛʘʻ ʤʘʢʩʠʤʫʤʽʚ, ʭʘʨʘʢʪʝʨʥʠʭ ʧʽʜʚʠʱʝʥʠʤʠ ʚʝʣʠʯʠʥʘʤʠ ʰʚʠʜ-

ʢʦʩʪʝʡ ʨʫʭʽʚ ʢʦʨʠ ʷʢ ʩʪʠʩʥʝʥʥʷ ʪʘʢ ʽ ʨʦʟʰʠʨʝʥʥʷ. ʐʚʠʜʢʽʩʪʴ ʩʪʠʩʥʝʥʥʷ ʧʦʨʽʜ ʟʘ 

ʜʦʙʫ ʩʷʛʘʻ -4 ʤʢʤ, ʘ ʚʝʣʠʯʠʥʘ ʨʦʟʰʠʨʝʥʥʷ ʧʦʨʽʜ ʟʘ ʜʦʙʫ +1,8 ʤʢʤ. 

ɺʝʣʠʯʠʥʘ ʰʚʠʜʢʦʩʪʽ ʨʫʭʽʚ ʢʦʨʠ ʚ ʨʝʛʽʦʥʽ ʚ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ 2019 ʨʦʢʫ ʥʘ 

ʧʦʨʷʜʦʢ ʥʠʞʯʘ, ʟʘʨʝʻʩʪʨʦʚʘʥʦ ʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ ʤʽʩʮʝʚʠʭ ʟʝʤʣʝʪʨʫʩʽʚ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʬʽʟʠʯʥʠʭ ʚʝʣʠʯʠʥ ʧʨʠ ʚʠʚʯʝʥʥʽ ʛʝʦʨʫʭʽʚ ʘʢʪʫʘʣʴʥʝ ʪʘ ʥʝʦʙ-

ʭʽʜʥʝ ʜʣʷ ʚʠʚʯʝʥʥʷ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚôʷʟʢʽʚ ʩʝʡʩʤʦʪʝʢʪʦʥʽʢʠ ʨʝʛʽʦʥʫ. 

ɸʢʪʫʘʣʴʥʦ ʨʦʟʰʠʨʝʥʥʷ ʤʝʨʝʞʽ ʜʝʬʦʨʤʦʤʝʪʨʠʯʥʠʭ ʪʘ ʥʘʭʠʣʦʤʽʨʥʠʭ ʩʪʘʥ-

ʮʽʡ ʥʘ ʪʝʨʠʪʦʨʽʾ ʩʝʡʩʤʦʛʝʥʝʨʫʯʦʛʦ ʨʝʛʽʦʥʫ ʷʢʠʤ ʻ ɿʘʢʘʨʧʘʪʪʷ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽ-

ʜʞʝʥʴ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʛʝʦʬʽʟʠʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʚʘʞʣʠʚʦ ʧʨʝʜʩʪʘʚʠʪʠ ʧʨʠ 

ʚʠʚʯʝʥʥʽ ʝʢʦʣʦʛʽʯʥʦʛʦ ʩʪʘʥʫ ʨʝʛʽʦʥʫ, ʧʨʠ ʚʠʢʣʘʜʘʥʥʽ ʧʨʠʨʦʜʥʠʯʠʭ ʜʠʩʮʠʧʣʽʥ ʫ 

ʚʠʱʠʭ ʥʘʚʯʘʣʴʥʠʭ ʟʘʢʣʘʜʘʭ, ʟʘʛʘʣʴʥʦʦʩʚʽʪʥʽʭ ʟʘʢʣʘʜʘʭ, ʛʫʨʪʢʘʭ ʧʦʟʘʰʢʽʣʴʥʦʾ 

ʦʩʚʽʪʠ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠʢ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʬʽʟʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 
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Summary 

Ihnatyshyn V.V., Ihnatyshyn A.V., Izs§k ʊ.Y., Ihnatyshyn M.B. Assessing the 

Variations of Changes in the Speed of Geomechanic Movements of the Earth's 

Crust and their Relation to Seismic Processes in the Carpathian Region. 

The study focuses on the results of studying the geodynamic and seismic state of the Trans-

carpathian Inner Trough in 2019. The authors show the range of geophysical observations in the 

region where the seismic stations of the Seismicity Department of the Carpathian region of S.I. 

Subbotin Institute of Geophysics of the National Academy of Sciences of Ukraine have been regis-

tering numerous seismic events for a year including perceptible local earthquakes that indicate 

seismotectonic processes in the Carpathian region. The topicality of researching geophysical 

phenomena in the region is conditioned by the absence of perceptible earthquakes for a long pe-

riod of time that increases the probability of occurrence of local seismicity. The article aims at 

studying the spatiotemporal distribution of local seismicity, the character of modern lateral 

movements of the Earth's crust, analysing the relations between the regionôs geodynamic state 

and possible ecologically hazardous processes. The object of research is seismotectonic process-

es in the Transcarpathian Inner Trough: modern lateral movements of the Earth's crust in the 

Oaѽ deep-seated fault area, seismic intensification of the region in 2019. The subject of research: 

the influence of the regionôs geodynamics on the occurrence of local seismicity by using the phys-

ical parameters of geomechanic movements of the Earth's crust ï the speed of daily lateral shifts 

of the Earth's crust in the Oaѽ deep-seated fault area. To reach the set aim the spatiotemporal 

distribution of the Carpathian regionôs seismicity is studied; the kinematics of modern lateral 

movements of the Earth's crust has been calculated; the intervals between anomalous variations 

of observed geophysical fields is compared to reveal their correlation. The relation between the 

spatiotemporal distribution of local seismicity in 2019 and the character of modern lateral 

movements of the Earth's crust in the central part of the Transcarpathian Inner Trough is studied. 

The calculated physical characteristics of geomechanic movements of the Earth's crust are used, 

in particular the speed of daily shifts of the upper layers of the Earth's crust. The relation between 

the intervals of anomalous crustal movements and periods of seismic intensification has been ob-

served. The frequency of occurrence of local seismicity depends on the value of speed of modern 

lateral movements of the Earth's crust: the quicker the rocks shorten or expand the higher the 

number of local earthquakes that are registered by seismic stations.  

Keywords: Geodynamic state, modern lateral movements of the Earth's crust, the regionôs 

seismic activity, earthquakes, kinematic parameters of the crustal movements, speed of movements, 

Oaѽ deep-seated fault area, Transcarpathian Inner Trough.  

 

 



ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʉʫʤɼʇʋ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ. ɻʝʦʛʨʘʬʽʯʥʽ ʥʘʫʢʠ. 2021. ʊ. 2. ɺʠʧ. 2 

84 

ʋɼʂ 631.6 : 551.3 

DOI: https://doi.org/10.5281/zenodo.4782617 

ʉʣʶʪʘ ɺ.ɹ., ʃʝʩʪʦʚʥʠʯʘ ʊ.ʆ., ʈʘʡʩʴʢʘ ɸ.ʖ.
1
 

 

ʅɽʉʇʈʀʗʊʃʀɺɯ ɽʂɿʆɻɽʅʅɯ ʇʈʆʎɽʉʀ ɺ ɿʆʅɯ ɺʇʃʀɺʋ 

ʄɽʃɯʆʈɸʊʀɺʅʆɰ ʉʀʉɽʄʀ çɾʋʈɸɺʂɸè 

 

ɺ ʩʪʘʪʪʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʨʦʟʚʠʪʦʢ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʤʝʣʽʦʨʘʪʠʚʥʦʾ ʩʠʩ-

ʪʝʤʠ çɾʫʨʘʚʢʘè, ʟʦʢʨʝʤʘ ʥʘ ʧʨʠʣʝʛʣʽʡ ʜʦ ʚʦʜʦʩʭʦʚʠʱʘ ʪʝʨʠʪʦʨʽʾ. ɼʘʥʘ ʩʠʩʪʝʤʘ ʻ ʦʜʥʽʻʶ ʟ 

ʥʝʙʘʛʘʪʴʦʭ ʟʨʦʰʫʚʘʣʴʥʠʭ ʩʠʩʪʝʤ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʥʘ ʧʽʚʜʝʥʥʦʤʫ 

ʩʭʦʜʽ ʦʙʣʘʩʪʽ ʚ ʇʨʠʣʫʮʴʢʦʤʫ ʨʘʡʦʥʽ ʚ ʙʘʩʝʡʥʽ ʨ. ɾʫʨʘʚʢʘ. ʉʪʨʫʢʪʫʨʥʦ ʟʨʦʰʫʚʘʣʴʥʘ ʩʠʩʪʝʤʘ 

ʙʫʣʘ ʚʢʣʶʯʝʥʘ ʜʦ ʩʢʣʘʜʫ ʋʜʘʡʩʴʢʦʾ ʦʩʫʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ (ʋʆʉ). ʅʘ ʧʦʯʘʪʢʫ ʩʪʘʪʪʽ ʨʦʟʛ-

ʣʷʜʘʶʪʴʩʷ ʧʨʠʨʦʜʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʙʘʩʝʡʥʫ ʨ. ɾʫʨʘʚʢʘ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʛʝʦʣʦʛʽʯʥʘ ʪʘ ʣʽʪʦʣʦʛʽʯ-

ʥʘ ʙʫʜʦʚʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ, ʨʝʣʴʻʬ, ˇʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ ʷʢ ʦʩʥʦʚʘ ʨʦʟʚʠʪʢʫ ʦʢʨʝʤʠʭ ʝʢ-

ʟʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ. ɿʘʟʥʘʯʘʶʪʴʩʷ ʦʩʦʙʣʠʚʦʩʪʽ ʚ ʧʦʰʠʨʝʥʥʽ ʝʨʦʟʽʡʥʠʭ ʬʦʨʤ ʧʦʙʣʠʟʫ ʚʦʜʦʩʭʦ-

ʚʠʱʘ çɾʫʨʘʚʢʘè, ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʡ ʘʥʘʣʽʟʫʻʪʴʩʷ ʢʦʤʧʣʝʢʩ ʧʨʦʪʠʝʨʦʟʽʡʥʠʭ ʟʘʭʦʜʽʚ ʪʘ ʾʭ ʦʙ-

ʩʷʛ, ʟʜʽʡʩʥʝʥʠʡ ʧʨʠ ʙʫʜʽʚʥʠʮʪʚʽ ʤʝʣʽʦʨʘʪʠʚʥʦʾ ʩʠʩʪʝʤʠ, ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʩʘʤʦʾ ʩʠʩʪʝʤʠ. ɿʨʦʙ-

ʣʝʥʦ ʩʧʨʦʙʫ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʚʦʜʥʦ-ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʤʝʣʽ-

ʦʨʘʪʠʚʥʦʾ ʩʠʩʪʝʤʠ çɾʫʨʘʚʢʘè.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʦʜʥʘ ʝʨʦʟʽʷ, ʤʝʣʽʦʨʘʪʠʚʥʘ ʩʠʩʪʝʤʘ, ʧʣʦʱʠʥʥʠʡ ʟʤʠʚ, ʣʽʥʽʡʥʠʡ ʨʦʟʤʠʚ, 

ʝʢʟʦʛʝʥʝʟ, ʧʨʦʪʠʝʨʦʟʽʡʥʽ ʟʘʭʦʜʠ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɽʨʦʟʽʡʥʽ ʧʨʦʮʝʩʠ ʧʨʦʜʦʚʞʫʶʪʴ ʟʘʣʠʰʘʪʠʩʷ ʘʢʪʫʘ-

ʣʴʥʦʶ ʧʨʦʙʣʝʤʦʶ ʩʴʦʛʦʜʝʥʥʷ, ʱʦ ʪʦʨʢʘʻʪʴʩʷ ʨʽʟʥʠʭ ʩʬʝʨ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɺ ʧʝʨʰʫ ʯʝʨʛʫ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʢʦʪʨʝ ʧʨʦʜʦʚʞʫʻ ʟʘʣʠ-

ʰʘʪʠʩʷ ʦʜʥʠʤ ʟ ʛʦʣʦʚʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟʝʤʝʣʴ ʚ ʋʢʨʘʾʥʽ. 

ɿ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʡʦʛʦ ʧʦʪʨʝʙ ʫ ʚʦʜʽ ʩʚʦʛʦ ʯʘʩʫ ʙʫʣʠ ʟʙʫʜʦʚʘʥʽ ʧʦ ʚʩʽʡ 

ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʚʦʜʦʩʭʦʚʠʱʘ; ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʰʪʫʯʥʠʭ ʚʦʜʦʡʤ ʙʫʣʘ ʟʙʫʜʦ-

ʚʘʥʘ ʥʘ ʤʘʣʠʭ ʨʽʢʘʭ. ʏʘʩʪʠʥʘ ʟ ʥʠʭ ʷʚʣʷʻ ʩʦʙʦʶ ʩʘʤʦʩʪʽʡʥʽ ʚʦʜʥʽ ʦʙôʻʢʪʠ, ʘ ʽʥ-

ʰʘ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʩʠʩʪʝʤ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʧʦʪʨʝʙ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʥʘ ʤʽʩʮʝʚʦʤʫ ʨʽʚʥʽ. ɼʦ ʦʜʥʠʭ ʟ ʪʘʢʠʭ ʥʘʣʝʞʠʪʴ ʚʦʜʦʩ-

ʭʦʚʠʱʝ ʟʙʫʜʦʚʘʥʝ ʥʘ ʨ. ɾʫʨʘʚʢʘ. ɼʘʥʠʡ ʚʦʜʥʠʡ ʦʙôʻʢʪ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ 

ʋʜʘʡʩʴʢʦʾ ʦʩʫʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ (ʋʆʉ). 

ɺ ʾʾ ʙʘʩʝʡʥʽ ʟʙʫʜʦʚʘʥʘ ʙʫʣʘ ʩʚʦʛʦ ʯʘʩʫ ʦʜʥʘ ʟ ʥʝʙʘʛʘʪʴʦʭ ʟʨʦʰʫʚʘʣʴʥʠʭ ʩʠ-

ʩʪʝʤ ʚ ʏʝʨʥʽʛʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ï ʟʨʦʰʫʚʘʣʴʥʘ ʩʠʩʪʝʤʘ çɾʫʨʘʚʢʘè. ɼʞʝʨʝʣʦʤ ʚʦʜʠ 

ʩʣʫʛʫʻ ʚʦʜʦʩʭʦʚʠʱʝ ʋʜʘʡʩʴʢʦʾ ʦʩʫʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ˉ 5 çɾʫʨʘʚʢʘè. ʇʣʦʱʘ 

ʟʨʦʰʝʥʥʷ ʩʪʘʥʦʚʠʪʴ 458 ʛʘ, ʨʦʟʤʽʨʠ (ʜʦʚʞʠʥʘ) ʟʘʢʨʠʪʦʾ ʟʨʦʰʫʚʘʣʴʥʦʾ ʤʝʨʝʞʽ 

15,84 ʢʤ [2, 3]. 

                                                 

É ʉʣʶʪʘ ɺ.ɹ., ʃʝʩʪʦʚʥʠʯʘ ʊ.ʆ., ʈʘʡʩʴʢʘ ɸ.ʖ., 2021. 
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ɿʘʛʘʣʦʤ ʧʽʜ ʯʘʩ ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʙʫʜʽʚʥʠʮʪʚʘ ʧʝʨʝʜʙʘʯʘʣʦʩʷ ʢʦʤʧʣʝʢʩʥʝ ʚʠ-

ʢʦʨʠʩʪʘʥʥʷ ʚʦʜʦʩʭʦʚʠʱ, ʦʜʥʽʻʶ ʟ ʬʫʥʢʮʽʡ ʷʢʽ ʥʘ ʥʠʭ ʧʦʢʣʘʜʘʣʠʩʷ ʻ ʧʨʠʨʦʜʦʦ-

ʭʦʨʦʥʥʘ, ʷʢʘ ʧʦʣʷʛʘʻ ʚ ʟʤʝʥʰʝʥʥʽ ʡ ʧʦʜʘʣʴʰʦʤʫ ʟʘʪʫʭʘʥʥʶ ʘʢʪʠʚʥʦʩʪʽ ʝʨʦʟʽʡ-

ʥʠʭ ʷʚʠʱ. ʆʜʥʘʢ ʥʘ ʧʨʘʢʪʠʮʽ ʪʘʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʝ ʟʘʚʞʜʠ. ʎʴʦʤʫ ʩʧʨʠʷʻ ʨʷʜ 

ʧʨʠʯʠʥ, ʛʦʣʦʚʥʠʤʠ ʟ ʷʢʠʭ ʻ ʩʧʨʘʮʶʚʘʥʥʷ ʚʦʜʦʩʭʦʚʠʱʘ ï ʧʦʩʪʽʡʥʘ ʟʤʽʥʘ ʨʽʚʥʽʚ 

ʚʦʜʠ ʚ ʥʴʦʤʫ ʪʘ ʚʝʜʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʙʽʪ ʥʘ ʧʨʠʣʝʛʣʽʡ ʪʝʨʠʪʦʨʽʾ ʟ 

ʧʦʨʫʰʝʥʥʷʤ ʘʙʦ ʥʝʜʦʪʨʠʤʘʥʥʷʤ ʧʨʦʪʠʝʨʦʟʽʡʥʠʭ ʥʦʨʤ ʽ ʟʘʭʦʜʽʚ. 

ʌʦʨʤʫʚʘʥʥʷ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʷʚʣʝʥʥʷ 

ʧʨʠʨʦʜʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʙʘʩʝʡʥʫ ʨ. ɾʫʨʘʚʢʘ ʪʘ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʨʦʟʚʠʪʢʫ ʥʝ-

ʩʧʨʠʷʪʣʠʚʠʭ ʝʢʟʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʧʨʠʣʝʛʣʠʭ ʜʦ ʚʦʜʦʩʭʦʚʠʱʘ ʟʝʤʣʷʭ ʚ ʤʝʞʘʭ 

ʜʽʾ ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʟʦʢʨʝʤʘ ʝʨʦʟʽʡʥʠʭ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʈʽʯʢʘ ɾʫʨʘʚʢʘ ʥʘʣʝʞʠʪʴ ʜʦ ʙʘʩʝʡʥʫ ʨ. 

ʋʜʘʡ ʽ ʻ ʾʾ ʣʽʚʦʶ ʧʨʠʪʦʢʦʶ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ, ʚʧʘʜʘʻ ʚ ʥʝʾ ʧʨʠʙʣʠʟʥʦ ʟʘ 159 ʢʤ 

ʚʽʜ ʚʠʪʦʢʫ ʛʦʣʦʚʥʦʾ ʨʽʢʠ, ʚ ʩʝʨʝʜʥʽʡ ʾʾ ʪʝʯʽʾ [2]. ɺʽʜʥʦʩʠʪʴʩʷ ʜʦ ʛʦʣʦʚʥʠʭ ʧʨʠʪʦʢ 

ʨ. ʋʜʘʡ. ɿʘ ʚʠʪʽʢ ʧʨʠʡʥʷʪʘ ʪʦʯʢʘ ʟʝʤʥʦʾ ʧʦʚʝʨʭʥʽ ʟ ʚʽʜʤʽʪʢʦʶ 165 ʤ ʘʙʩ. ʚʠʩʦʪʠ, 

ʨʦʟʪʘʰʦʚʘʥʘ ʚ 3 ʢʤ ʩʭʽʜʥʽʰʝ ʩ. ɹʦʛʜʘʥʠ ʇʨʠʣʫʮʴʢʦʛʦ ʨ-ʥʫ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣ. 

ʚʽʜʤʽʪʢʘ ʛʠʨʣʘ ï 103,7 ʤ. ɹʘʩʝʡʥ ʨ. ɾʫʨʘʚʢʘ ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ ʤʝʞʘʭ ʃʽʩʦʩʪʝʧʫ. 

ʇʨʦʪʽʢʘʻ ʨʽʢʘ ʧʦ ʪʝʨʠʪʦʨʽʾ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ.  

ɼʦʚʞʠʥʘ ʨʽʯʢʠ 20,2 ʢʤ, ʧʣʦʱʘ ʚʦʜʦʟʙʦʨʫ 69,7 ʢʤ
2
, ʟʘʣʽʩʥʝʥʽʩʪʴ 12%, ʟʘʙʦ-

ʣʦʯʝʥʽʩʪʴ 2%, ʨʦʟʦʨʘʥʽʩʪʴ72%. ʈʽʯʢʘ ʥʝ ʤʘʻ ʧʨʠʪʦʢ ʙʽʣʴʰʠʭ ʟʘ 10 ʢʤ. ʂʦʝʬʽʮʽ-

ʻʥʪ ʛʫʩʪʦʪʠ ʤʝʨʝʞʽ (ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʨʽʢ ʜʦʚʞʠʥʦʶ ʤʝʥʰʝ 10 ʢʤ) ʩʢʣʘʜʘʻ 0,29 

ʢʤ/ʢʤ
2
. ʅʦʨʤʘ ʩʪʦʢʫ ʨʽʢʠ ʩʢʣʘʜʘʻ 5,28 ʤʣʥ. ʤ

3
, ʩʪʽʢ ʤʘʣʦʚʦʜʥʠʭ ʨʦʢʽʚ ʟʘʙʝʟʧʝ-

ʯʝʥʽʩʪʶ 75% ʽ 95% ʚʽʜʧʦʚʽʜʥʦ ï 3,34 ʽ 1,8 ʤʣʥ. ʤ
3 
(ʪʘʙʣ. 1). 

ʊʘʙʣʠʮʷ 1 
ʆʢʨʝʤʽ ʛʽʜʨʦʛʨʘʬʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨ. ɾʫʨʘʚʢʘ [1] 

ʅʘʟʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʆʜʠʥʠʮʷ ʚʠʤʽʨʫ ʆʩʥʦʚʥʘ ʨʽʯʢʘ 

ʉʝʨʝʜʥʷ ʚʠʩʦʪʘ ʚʦʜʦʟʙʦʨʫ ʤ ʘʙʩ. 142,14 

ʉʝʨʝʜʥʽʡ ʧʦʭʠʣ ʚʦʜʦʟʙʦʨʫ ʤ/ʢʤ 40,31 

ʆʟʝʨʥʽʩʪʴ  % 1,6 

ɽʨʦʜʦʚʘʥʽʩʪʴ  % 38 

ʋʨʙʘʥʽʟʦʚʘʥʽʩʪʴ  % 4 

ɿʨʦʰʫʚʘʣʴʥʠʭ ʟʝʤʝʣʴ ʟ ʧʦʩʪʽʡʥʦʶ ʚʦʜʦʧʨʦʚʽʜʥʦʶ ʩʽʪ-

ʢʦʶ 

ʪʠʩ. ʛʘ 0,613 

ʆʩʫʰʫʚʘʣʴʥʠʭ ʟʝʤʝʣʴ ʟ ʧʦʩʪʽʡʥʦʶ ʚʦʜʦʧʨʦʚʽʜʥʦʶ ʩʽʪ-

ʢʦʶ 

ʪʠʩ. ʛʘ 0 

ʂʽʣʴʢʽʩʪʴ ʧʨʠʪʦʢ ʜʦʚʞʠʥʦʶ 10 ʽ < ʢʤ ʰʪ. 6/3 

ɼʦʚʞʠʥʘ ʨʽʯʢʦʚʦʾ ʩʽʪʢʠ: 

                           ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʨʽʢ > 10 ʢʤ 

                           ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʨʽʢ < 10 ʢʤ 

 

ʢʤ 

ʢʤ 

 

20,2 

34 

ʂʦʝʬʽʮʽʻʥʪ ʛʫʩʪʦʪʠ ʨʽʯʢʦʚʦʾ ʩʽʪʢʠ:  

                           ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʨʽʢ > 10 ʢʤ 

                           ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʨʽʢ Ò 10 ʢʤ 

 

ʢʤ/ʢʤ
2
 

ʢʤ/ʢʤ
2
 

 

0,29 

0,49 

ɿʚʠʚʠʩʪʽʩʪʴ ʨʽʢʠ  1,53 
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ʇʘʜʽʥʥʷ ʨʽʢʠ 61,3 ʤ, ʩʝʨʝʜʥʽʡ ʧʦʭʠʣ ï 3,03 ʤ/ʢʤ, ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʠʡ ï 1,41 

ʤ/ʢʤ. ɺʣʘʩʥʠʡ ʩʪʽʢ ʟʘʨʝʛʫʣʴʦʚʘʥʠʡ ʩʣʘʙʦ. ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʩʪʘʚʢʽʚ ʽ ʚʦʜʦʩʭʦ-

ʚʠʱ, ʢʦʪʨʽ ʨʝʛʫʣʶʶʪʴ ʤʽʩʮʝʚʠʡ ʩʪʽʢ ʩʢʣʘʜʘʻ 2 ʰʪ. [1]. 

ʋʤʦʚʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʨʽʢʠ, ʷʚʣʷʶʪʴʩʷ ʚ 

ʮʽʣʦʤʫ ʩʧʨʠʷʪʣʠʚʠʤʠ. ʏʠʩʣʦ ʧʦʩʫʰʣʠʚʠʭ ʜʥʽʚ (ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʤʝʥʰʝ 30%) 

ʩʢʣʘʜʘʻ 21 ʟʘ ʨʽʢ. ʉʧʦʩʪʝʨʝʞʫʚʘʥʠʡ ʜʦʙʦʚʠʡ ʤʘʢʩʠʤʫʤ ʦʧʘʜʽʚ ʩʪʘʥʦʚʠʪʴ 86 ʤʤ. 

ɺ ʪʝʧʣʠʡ ʧʝʨʽʦʜ ʧʘʥʫʶʯʠʤʠ ʻ ʚʽʪʨʠ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʛʦ ʥʘʧʨʷʤʢʫ, ʚ ʭʦʣʦʜʥʠʡ 

ʧʽʚʜʝʥʥʦ-ʩʭʽʜʥʦʛʦ. ʉʝʨʝʜʥʷ ʚʝʣʠʯʠʥʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʟ ʚʦʜʥʦʾ ʧʦʚʝʨʭʥʽ ʩʢʣʘʜʘʻ 

640 ʤʤ. ɻʽʜʨʦʛʨʘʬʽʯʥʘ ʤʝʨʝʞʘ ʙʘʩʝʡʥʫ ʨʽʢʠ ʨʦʟʚʠʥʫʪʘ ʧʦʤʽʨʥʦ. 

ɹʘʩʝʡʥ ʨʽʢʠ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʚ ʤʝʞʘʭ ʇʨʠʜʥʽʧʨʦʚʩʴʢʦʾ ʥʠʟʦʚʠʥʠ (ʇʦʣʪʘʚ-

ʩʴʢʘ ʘʢʫʤʫʣʷʪʠʚʥʘ ʣʝʩʦʚʘ ʨʽʚʥʠʥʘ). ɸʙʩʦʣʶʪʥʽ ʚʽʜʤʽʪʢʠ ʧʦʚʝʨʭʥʽ ʩʢʣʘʜʘʶʪʴ 

104,3 ï 175,5 ʤ ɹʉ, ʘ ʾʾ ʟʘʛʘʣʴʥʠʡ ʧʦʭʠʣ ʩʧʨʷʤʦʚʘʥʠʡ ʥʘ ʧʽʚʥʽʯʥʠʡ ʟʘʭʽʜ. ɼʦʚ-

ʞʠʥʘ ʷʨʫʞʥʦ-ʙʘʣʢʦʚʦʾ ʩʽʪʢʠ ʩʪʘʥʦʚʠʪʴ 57 ʢʤ, ʛʫʩʪʦʪʘ ʨʦʟʯʣʝʥʫʚʘʥʥʷ ʷʨʘʤʠ ʽ 

ʙʘʣʢʘʤʠ ʩʢʣʘʜʘʻ 0,82 ʢʤ/ʤʢ
2
, ʘ ʛʽʜʨʦʤʝʨʝʞʝʶ ï 1,3 ʢʤ/ʢʤ

2
, ʛʣʠʙʠʥʘ ʝʨʦʟʽʡʥʦʛʦ 

ʚʨʽʟʫ ï 0-10 ʤ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʽʡ 45 ʤ. ʅʘʡʙʽʣʴʰ ʨʦʟʚʠʥʫʪʠʤʠ ʪʫʪ ʻ 

ʧʨʦʮʝʩʠ ʧʣʦʱʠʥʥʦʾ ʝʨʦʟʽʾ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʘʢʫʤʫʣʷʮʽʾ ʚ ʟʘʧʣʘʚʽ ʪʘ ʨʫʩʣʽ ʨʽʢʠ ʧʨʦ-

ʜʫʢʪʽʚ ʟʤʠʚʫ, ʚʠʢʣʠʢʘʶʯʠ ʾʭ ʟʘʤʫʣʝʥʥʷ. 

ɹʘʩʝʡʥ ʨʽʢʠ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʚ ʤʝʞʘʭ ʛʝʦʣʦʛʽʯʥʦʾ ʩʪʨʫʢʪʫʨʠ ɼɼɿ. ɺ ʛʝʦʣʦ-

ʛʽʯʥʽʡ ʙʫʜʦʚʽ ʧʨʠʡʤʘʶʪʴ ʫʯʘʩʪʴ ʯʝʪʚʝʨʪʠʥʥʽ, ʥʝʦʛʝʥʦʚʽ, ʧʘʣʝʦʛʝʥʦʚʽ, ʢʨʝʡʜʦʚʽ 

ʚʽʜʢʣʘʜʠ, ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʟʦʥʫ ʘʢʪʠʚʥʦʛʦ ʚʦʜʦʦʙʤʽʥʫ. 

ʃʽʪʦʣʦʛʽʯʥʠʡ ʩʢʣʘʜ ʧʦʨʽʜ ʥʘ ʷʢʠʭ ʤʦʞʫʪʴ ʨʦʟʚʠʚʘʪʠʩʷ ʧʨʦʮʝʩʠ ʚʦʜʥʦʾ ʝʨʦ-

ʟʽʾ ʥʘʩʪʫʧʥʠʡ (ʪʘʙʣ. 2) [1]: 

ʊʘʙʣʠʮʷ 2 

ʃʽʪʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ ʙʘʩʝʡʥʫ ʨ. ɾʫʨʘʚʢʘ 

ɻʝʦʣʦʛʽʯʥʠʡ ʚʽʢ ʧʦʨʽʜ 

ʪʘ ʽʥʜʝʢʩ 

ʈʘʡʦʥ ʧʦʰʠ-

ʨʝʥʥʷ 

ɻʣʠʙʠʥʘ ʟʘʣʷ-

ʛʘʥʥʷ, ʤ 

ʇʦʪʫʞʥʽʩʪʴ, 

ʤ 

ʃʽʪʦʣʦʛʽʯʥʠʡ ʩʢʣʘʜ 

ʧʦʨʽʜ 

ɺʝʨʭʥʴʦʯʝʪʚʝʨʪʠʥʥʽ ʝʦ-

ʣʦʚʦ-ʜʝʣʶʚʽʘʣʴʥʽ, ʝʣʶʚʽ-

ʘʣʴʥʽ (vd, e III ) 

ʤʝʞʠʨʽʯʥʽ 

ʧʨʦʩʪʦʨʠ 
ʟ ʧʦʚʝʨʭʥʽ 8-10 ʩʫʛʣʠʥʢʠ ʣʝʩʦʚʠʜʥʽ 

ʉʝʨʝʜʥʴʦ-

ʚʝʨʭʥʴʦʯʝʪʚʝʨʪʠʥʥʽ ʘʣʶ-

ʚʽʘʣʴʥʽ (a II -III ) 

ʥʘʜʟʘʧʣʘʚʥʽ 

ʪʝʨʘʩʠ 
0,5-0,8 20-22 

ʧʽʩʢʠ ʩʝʨʝʜʥʽ, ʤʽʩʮʷʤʠ ʟ 

ʛʘʣʴʢʦʶ, ʩʫʛʣʠʥʢʠ, ʛʣʠ-

ʥʠ, ʩʫʧʽʩʢʠ 

ʉʝʨʝʜʥʴʦʯʝʪʚʝʨʪʠʥʥʽ ʚʦ-

ʜʥʦ-ʣʴʦʜʦʚʠʢʦʚʽ, ʣʴʦʜʦ-

ʚʠʢʦʚʽ ʽ ʦʟʝʨʥʦ-

ʣʴʦʜʦʚʠʢʦʚʽ (f, g, lg II) 

ʤʝʞʠʨʽʯʥʽ 

ʧʨʦʩʪʦʨʠ 
8-10 10-31 

ʧʽʩʢʠ ʨʽʟʥʦʾ ʢʨʫʧʥʦʩʪʽ, 

ʩʫʛʣʠʥʢʠ, ʩʫʧʽʩʢʠ, ʜʨʽʙʥʽ 

ʚʘʣʫʥʠ, ʛʣʠʥʠ 

ʅʠʞʥʴʦʯʝʪʚʝʨʪʠʥʥʽ ʦʟʝ-

ʨʥʽ ʡ ʝʦʣʦʚʦ-ʜʝʣʶʚʽʘʣʴʥʽ 

(l, vd I) 

ʪʝʞ ʩʘʤʝ 20-40 22 ʩʫʛʣʠʥʢʠ, ʛʣʠʥʠ 

 

ɹʘʩʝʡʥ ʨʽʢʠ ɾʫʨʘʚʢʘ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʚ ʤʝʞʘʭ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʛʦ ʘʨ-

ʪʝʟʽʘʥʩʴʢʦʛʦ ʙʘʩʝʡʥʫ. ɺʦʜʦʥʦʩʥʽ ʛʦʨʠʟʦʥʪʠ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʚʽʜʢʣʘʜʽʚ ʯʝʪʚʝʨʪʠʥ-

ʥʦʾ, ʥʝʦʛʝʥʦʚʦʾ, ʧʘʣʝʦʛʝʥʦʚʦʾ ʪʘ ʢʨʝʡʜʦʚʦʾ ʩʠʩʪʝʤ. ʇʝʨʰʠʤ ʚʽʜ ʧʦʚʝʨʭʥʽ ʨʝʛʽʦ-

ʥʘʣʴʥʠʤ ʚʦʜʦʫʧʦʨʦʤ ʷʚʣʷʻʪʴʩʷ ʤʝʨʛʝʣʴ ʢʠʾʚʩʴʢʦʾ ʩʚʽʪʠ ʧʘʣʝʦʛʝʥʫ. ʄʽʩʮʝʚʠʤ 
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ʚʦʜʦʫʧʦʨʦʤ ʷʚʣʷʶʪʴʩʷ ʧʣʽʦʮʝʥ-ʥʠʞʥʴʦʯʝʪʚʝʨʪʠʥʥʽ ʙʫʨʽ ʛʣʠʥʠ, ʱʦ ʟʘʣʷʛʘʶʪʴ 

ʥʘ ʛʣʠʙʠʥʽ 30 ï 62 ʤ ʧʦʪʫʞʥʽʩʪʶ 4 ï 10 ʤ, ʧʦʰʠʨʝʥʽ ʧʦʚʩʶʜʥʦ, ʢʨʽʤ ʧʨʠʛʠʨʣʦ-

ʚʦʾ ʯʘʩʪʠʥʠ ʜʦʣʠʥʠ. 

ɹʘʩʝʡʥ ʨ. ɾʫʨʘʚʢʘ ʨʦʟʤʽʱʫʻʪʴʩʷ (ʟʛʽʜʥʦ ʨʘʡʦʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʟʘ 

ʧʦʪʝʥʮʽʡʥʦʶ ʥʝʙʝʟʧʝʢʦʶ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ) ʫ ʜʨʫʛʦʤʫ ʝʨʦʟʽʡʥʦʤʫ ʨʘʡʦʥʽ ʘʛ-

ʨʦˇʨʫʥʪʦʚʦʾ ʟʦʥʠ ʃʽʩʦʩʪʝʧʫ. ʉʪʫʧʽʥʴ ʧʦʷʚʫ ʝʨʦʟʽʾ: ʩʣʘʙʢʠʡ ʜʣʷ ʚʦʜʥʦʾ ʽ ʩʝʨʝʜʥʽʡ 

ï ʜʣʷ ʚʽʪʨʦʚʦʾ (ʚʽʪʨʦʝʨʦʟʽʡʥʠʡ ʽʥʜʝʢʩ 1,0-1,7%) [1]. 

ʉʪʨʫʢʪʫʨʘ ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ ʟʫʤʦʚʣʝʥʘ ʨʽʟʥʦʤʘʥʽʪʪʷʤ ˇʨʫʥʪʦʫʪʚʦʨʶʶ-

ʯʠʭ ʧʦʨʽʜ, ʛʣʠʙʠʥʦʶ ʟʘʣʷʛʘʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʽ ʧʨʦʷʚʦʤ ʝʨʦʟʽʾ. ɿ ˇʨʫʥʪʽʚ ʜʦʤʽ-

ʥʫʶʯʠʤʠ ʻ ʯʦʨʥʦʟʝʤʠ (ʪʘʙʣ. 3). ʉʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ ʦʩʚʦʻʥʽʩʪʴ ʙʘʩʝʡʥʫ ʚʠʩʦ-

ʢʘ ʽ ʩʢʣʘʜʘʻ 78,5%, ʱʦ ʥʘ 8,7% ʚʠʱʝ ʦʩʚʦʻʥʦʩʪʽ ʫ ʜʝʨʞʘʚʽ ʚ ʮʽʣʦʤʫ. ʉ/ʛ ʫʛʽʜʜʷ 

ʩʢʣʘʜʘʶʪʴ 5,47 ʪʠʩ. ʛʘ ʘʙʦ 78,5% ʚʽʜ ʡʦʛʦ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ. ʆʨʥʽ ʟʝʤʣʽ ʟʘʡʤʘʶʪʴ 

5,05 ʪʠʩ. ʛʘ ʘʙʦ 92,3% ʚʽʜ ʚʩʽʭ ʩ/ʛ ʫʛʽʜʴ [1]. 

ʇʦʚʝʨʭʥʝʚʽ ʚʦʜʥʽ ʨʝʩʫʨʩʠ ʨ. ɾʫʨʘʚʢʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚ ʩʝʨʝʜʥʽ ʨʦʢʠ ʥʘ 

18%, ʫ ʤʘʣʦʚʦʜʥʽ ï ʥʘ 49%. 

ɿ ʬʽʟʠʢʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʪʘ ʛʝʦʣʦʛʦ-ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʤʘʡʞʝ ʩʢʨʽʟʴ ʚ ʙʘ-

ʩʝʡʥʽ ʨ. ɾʫʨʘʚʢʘ ʧʦʰʠʨʝʥʘ ʧʣʦʱʠʥʘ ʝʨʦʟʽʷ, ʷʢʘ ʦʭʦʧʣʶʻ ʚʦʜʦʜʽʣʴʥʽ ʧʨʦʩʪʦʨʠ 

ʪʘ ʾʭ ʩʭʠʣʠ. ʇʨʠʯʠʥʘʤʠ ʨʦʟʚʠʪʢʫ ʻ ʧʦʭʠʣ ʧʦʚʝʨʭʥʽ, ʥʘʷʚʥʽʩʪʴ ʣʝʩʦʚʠʭ ˇʨʫʥʪʽʚ, 

ʟʣʠʚʦʚʠʡ ʭʘʨʘʢʪʝʨ ʦʧʘʜʽʚ, ʘʥʪʨʦʧʦʛʝʥʥʠʡ ʚʧʣʠʚ ʥʘ ʧʨʠʨʦʜʥʠʡ ʧʨʦʮʝʩ ʧʨʦʷʚʣʷ-

ʻʪʴʩʷ ʚ ʨʦʟʦʨʶʚʘʥʥʽ ʩʭʠʣʽʚ. ʅʘʩʣʽʜʢʦʤ ʜʘʥʦʛʦ ʷʚʠʱʘ ʻ ʟʘʤʫʣʝʥʥʷ ʨʽʢʠ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ ʩʝʨʝʜʥʽʡ ʪʝʯʽʾ ʨ. ɾʫʨʘʚʢʘ, ʚ ʫʨʦʯʠʱʽ 

ɹʦʛʜʘʥʽʚʩʴʢʠʡ ʅʠʟ. ɺʦʜʦʩʭʦʚʠʱʝ ʨʫʩʣʦʚʝ, ʬʘʢʪʠʯʥʦ ʷʚʣʷʻ ʩʦʙʦʶ ʟʘʪʦʧʣʝʥʫ ʙʘ-

ʣʢʫ ʧʦ ʜʥʫ ʷʢʦʾ ʧʨʦʪʽʢʘʻ ʚʣʘʩʥʝ ʨʽʯʢʘ. ʇʣʦʱʘ ʚʦʜʥʦʛʦ ʜʟʝʨʢʘʣʘ ʩʪʘʥʦʚʠʪʴ 121,4 

ʛʘ, ʦʙôʻʤ ï 3,93 ʤʣʥ. ʤ
3
. ʇʣʦʱʘ ʚʦʜʦʟʙʦʨʫ ʩʪʘʥʦʚʠʪʴ 56 ʢʤ

2
, ʜʦʚʞʠʥʘ 5 ʢʤ, ʩʝ-

ʨʝʜʥʷ ʰʠʨʠʥʘ 240 ʤ, ʧʣʦʱʘ ʟʘʪʦʧʣʝʥʥʷ ʽ ʧʽʜʪʦʧʣʝʥʥʷ 156 ʛʘ. ɿ ʧʨʠʨʦʜʦʦʭʦʨʦʥ-

ʥʦʶ ʤʝʪʦʶ ʽ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʦʙʩʪʘʥʦʚʢʠ ʧʨʠ ʙʫʜʽʚʥʠʮʪʚʽ ʙʫʣʦ ʥʘʩʘʜʞʝʥʦ ʧʦ 

ʙʝʨʝʛʘʭ ʚʦʜʦʡʤʠ 24 ʛʘ ʣʽʩʦʩʤʫʛ ʪʘ 4,3 ʛʘ ʤʫʣʦʬʽʣʴʪʨʽʚ [3]. ʄʽʩʮʝʚʽʩʪʴ ʚ ʨʘʡʦʥʽ 

ʚʦʜʦʡʤʠ ʥʦʩʠʪʴ ʛʦʨʙʠʩʪʦ-ʭʚʠʣʷʩʪʠʡ ʭʘʨʘʢʪʝʨ ʟ ʨʦʟʚʠʥʝʥʠʤʠ ʷʨʫʞʥʠʤʠ ʽ ʙʘʣ-

ʢʦʚʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʜʝʷʢʽ ʟ ʥʠʭ ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʫ ʚʦʜʦʩʭʦʚʠʱʝ; ʘʙʩʦʣʶʪʥʽ ʚʽʜʤʽ-

ʪʢʠ ʚʠʩʦʪʠ ʩʪʘʥʦʚʣʷʪʴ ʧʨʠʙʣʠʟʥʦ 125-160 ʤ. 

ʂʨʽʤ ʣʽʩʦʤʝʣʽʦʨʘʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʙʫʣʦ ʩʧʦʨʫʜʞʝʥʦ ʢʽʣʴʢʘ ʥʘʛʽʨʥʦ-ʣʦʚʯʠʭ 

ʢʘʥʘʣʽʚ ʟ ʤʝʪʦʶ ʧʦʧʝʨʝʜʞʝʥʥʷ ʨʦʟʚʠʪʢʫ ʣʽʥʽʡʥʦʾ ʝʨʦʟʽʾ ʽ ʩʧʨʷʤʫʚʘʥʥʷ ʚʦʜʥʠʭ 

ʧʦʪʦʢʽʚ ʟ ʧʨʠʣʝʛʣʦʾ ʪʝʨʠʪʦʨʽʾ ʜʦ ʚʦʜʦʩʭʦʚʠʱʘ. ʇʽʜ ʯʘʩ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫ-

ʣʦ ʚʠʷʚʣʝʥʦ ʨʷʜ ʝʨʦʟʽʡʥʠʭ ʬʦʨʤ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʚ ʩʪʘʜʽʾ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʫ ʪʘ 

ʦʙʩʪʝʞʝʥʦ ʢʽʣʴʢʘ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ. 

ʉʪʦʩʦʚʥʦ ʽ ʩʫʯʘʩʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʟʨʦʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ çɾʫʨʘʚʢʘè ʽ 

ʤʝʣʽʦʨʦʚʘʥʠʭ ʟʝʤʝʣʴ, ʚʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʚʦʥʠ ʧʝʨʝʙʫʚʘʶʪʴ ʚ ʟʘʜʦʚʽʣʴʥʦʤʫ 

ʩʪʘʥʽ ʟ ʪʝʥʜʝʥʮʽʻʶ ʜʦ ʧʦʛʽʨʰʝʥʥʷ, ʷʢ ʽ ʟʘʛʘʣʦʤ ʧʦ ʙʘʩʝʡʥʫ ʨ. ʋʜʘʡ. ʅʘ ʜʝʷʢʠʭ 

ʜʽʣʷʥʢʘʭ ʦʢʨʝʤʽ ʝʣʝʤʝʥʪʠ ʤʝʣʽʦʨʘʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʨʦʟʽʙʨʘʥʽ.  
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ɺʠʷʚʣʝʥʽ ʜʚʘ ʥʘʛʽʨʥʦ-ʣʦʚʯʽ ʢʘʥʘʣʠ ʚ ʨʘʡʦʥʽ ʚʦʜʦʩʭʦʚʠʱʘ ʷʚʣʷʶʪʴ ʩʦʙʦʶ 

ʣʦʪʢʠ ʢʚʘʜʨʘʪʥʦʛʦ ʧʝʨʝʨʽʟʫ ʟʽʙʨʘʥʽ ʟ ʢʽʣʴʢʦʭ ʩʝʢʮʽʡ. ʅʘ ʤʽʩʮʷʭ ʩʪʠʢʽʚ ʚʦʥʠ ʟʜʝ-

ʙʽʣʴʰʦʛʦ ʨʦʟʽʡʰʣʠʩʷ ʽ ʥʝ ʚʠʢʦʥʫʶʪʴ ʩʚʦʛʦ ʛʦʣʦʚʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ɿʘʤʫʣʝʥʥʷ ʽ 

ʟʘʩʤʽʯʝʥʥʷ ʾʭ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʚʦʜʘ ʩʪʽʢʘʻ ʥʝ ʧʦ ʥʠʭ, ʘ ʧʦʨʫʯ, ʮʝ ʚʠʢʣʠ-

ʢʘʻ ʨʦʟʚʠʪʦʢ ʣʽʥʽʡʥʦʾ ʝʨʦʟʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ ʥʘʚʽʪʴ ʛʘʨʥʦ ʟʘʜʝʨʥʦʚʘʥʠʡ ʽ ʟʘʣʽʩʥʝ-

ʥʠʡ ʩʭʠʣ ʥʝ ʧʝʨʝʰʢʦʜʞʘʻ ʨʦʟʚʠʪʢʫ ʝʨʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ. ʆʩʢʽʣʴʢʠ ʟʨʦʰʝʥʥʷ ʟʘ-

ʨʘʟ ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʜʽʡʩʥʶʻʪʴʩʷ ʪʦ ʪʘʢʠʡ ʚʠʜ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʝʨʦʟʽʾ ʷʢ ʽʨʠʛʘʮʽʡʥʘ 

ʥʝ ʤʘʻ ʧʨʦʷʚʫ ʚ ʤʝʞʘʭ ʚʧʣʠʚʫ ʤʝʣʽʦʨʘʪʠʚʥʦʾ ʩʠʩʪʝʤʠ. ʈʦʟʚʠʪʦʢ ʚʦʜʥʦ-

ʝʨʦʟʽʡʥʠʭ ʪʘ ʜʝʬʣʷʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚʠʢʣʠʢʘʻ ʪʘʢʦʞ ʟʤʽʥʫ ʦʢʨʝʤʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ (ʪʘʙʣ. 4) [1]. 

ɿʘʛʘʣʦʤ ʙʫʣʦ ʦʙʩʪʝʞʝʥʦ 13 ʷʨʫʞʥʠʭ ʬʦʨʤ ʨʝʣʴʻʬʫ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʧôʷʪʴ ʷʨʽʚ 

ʪʘ ʦʜʥʘ ʙʘʣʢʦʚʘ ʩʠʩʪʝʤʘ. ʉʝʨʝʜʥʽ ʨʦʟʤʽʨʠ ʾʭ ʪʘʢʽ: ʷʨʠ ï ʜʦʚʞʠʥʘ 137,4 ʤ, ʰʠʨʠ-

ʥʘ 6,4 ʤ, ʛʣʠʙʠʥʘ 6,15 ʤ; ʧʨʦʤʦʾʥʠ ï ʜʦʚʞʠʥʘ 17,5 ʤ, ʰʠʨʠʥʘ 6,4 ʤ, ʛʣʠʙʠʥʘ 0,8 

ʤ; ʙʦʨʦʟʥʠ ï ʜʦʚʞʠʥʘ 245 ʤ, ʰʠʨʠʥʘ 0,83 ʤ, ʛʣʠʙʠʥʘ 0,65 ʤ. ɺʩʽ ʚʠʷʚʣʝʥʽ ʬʦʨʤʠ 

ʧʝʨʝʙʫʚʘʶʪʴ ʚ ʩʪʘʜʽʾ ʘʢʪʠʚʥʦʛʦ ʨʦʩʪʫ ʪʘ ʨʦʟʚʠʪʢʫ. ʅʘ ʩʭʠʣʘʭ ʷʨʽʚ ʚʽʜʤʽʯʘʻʪʴʩʷ 

ʪʘʢʦʞ ʨʦʟʚʠʪʦʢ ʛʨʘʚʽʪʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ï ʦʙʚʘʣʠ ʪʘ ʦʩʠʧʠ. ʍʘʨʘʢʪʝʨʥʠʤʠ ʦʩʦʙ-

ʣʠʚʦʩʪʷʤʠ ʻ ʪʝ, ʱʦ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʨʦʟʚʠʪʦʢ ʣʽʥʽʡʥʦʾ ʝʨʦʟʽʾ ʥʘ ʩʭʠʣʘʭ ʚʦ-

ʜʦʩʭʦʚʠʱʘ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʧʣʦʱʠʥʥʦʛʦ ʟʤʠʚʫ ʥʘ ʩ/ʛ ʫʛʽʜʜʷʭ ʢʦʪʨʽ ʨʦʟʪʘʰʦʚʫ-

ʶʪʴʩʷ ʥʘ ʧʨʠʣʝʛʣʽʡ ʪʝʨʠʪʦʨʽʾ. ʈʦʟʚʠʪʦʢ ʾʾ ʚʠʢʣʠʢʘʻʪʴʩʷ ʥʝʜʦʪʨʠʤʘʥʥʷʤ ʧʨʦʪʠʝ-

ʨʦʟʽʡʥʠʭ ʥʦʨʤ ʽ ʟʘʭʦʜʽʚ ʧʽʜ ʯʘʩ ʚʝʜʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʙʽʪ. 

ɯʥʰʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʻ ʛʨʫʧʦʚʝ ʨʦʟʤʽʱʝʥʥʷ ʝʨʦʟʽʡʥʠʭ ʬʦʨʤ ʽ ʥʘʷʚʥʽʩʪʶ ʜʦ-

ʩʠʪʴ ʚʝʣʠʢʠʭ ʧʣʦʱ ʥʘ ʷʢʠʭ ʚʦʥʠ ʚʽʜʩʫʪʥʽ. 

ɽʢʟʦʛʝʥʥʽ ʧʨʦʮʝʩʠ ʦʩʦʙʣʠʚʦ ʘʢʪʠʚʥʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʥʘ ʩʭʠʣʘʭ ʥʘ ʷʢʠʭ ʨʦʟ-

ʪʘʰʦʚʫʶʪʴʩʷ ʩ/ʛ ʫʛʽʜʜʷ ʪʘ ʻ ʥʝʜʦʩʪʘʪʥʴʦ ʟʘʜʝʨʥʦʚʘʥʠʤʠ. ʇʨʠʨʦʜʥʠʤ ʬʘʢʪʦʨʦʤ, 

ʢʦʪʨʠʡ ʧʦʩʠʣʶʻ ʨʦʟʚʠʪʦʢ ʝʨʦʟʽʡʥʦ-ʩʫʬʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʻ ʛʦʨʙʠʩʪʠʡ ʨʝʣʴʻʬ ʽʟ 

ʩʫʪʪʻʚʠʤ ʧʝʨʝʧʘʜʦʤ ʚʠʩʦʪ ʪʘ ʥʘʷʚʥʽʩʪʴ ʣʝʩʦʚʠʜʥʠʭ ˇʨʫʥʪʽʚ ʧʝʨʝʚʘʞʥʦ ʣʝʛʢʦʛʦ 

ʤʝʭʘʥʽʯʥʦʛʦ ʩʢʣʘʜʫ. 

ɿʘʛʘʣʦʤ ʞʝ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʝʨʦʟʽʡʥʘ ʦʙʩʪʘʥʦʚʢʘ (ʷʢ ʚʦʜʥʘ ʪʘʢ ʽ ʚʽʪʨʦʚʘ) ʚ 

ʙʘʩʝʡʥʽ ʨʽʯʢʠ ɾʫʨʘʚʢʘ ʻ ʙʽʣʴʰ ʩʧʨʠʷʪʣʠʚʦʶ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʛʦʣʦʚʥʠʤʠ 

ʣʽʚʦʙʝʨʝʞʥʠʤʠ ʧʨʠʪʦʢʘʤʠ ʨʽʢʠ ʋʜʘʡ. ɸʥʪʨʦʧʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘ ʨʘʭʫʥʦʢ 

ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʚ ʙʘʩʝʡʥʽ ʨ. ɾʫʨʘʚʢʘ ʤʦʞʥʘ ʚʚʘʞʘʪʠ 

ʧʦʤʽʨʥʠʤ. ɿʜʽʡʩʥʝʥʽ ʩʚʦʛʦ ʯʘʩʫ ʟʘʭʦʜʠ ʟ ʧʦʢʨʘʱʝʥʥʷ ʦʙʩʪʘʥʦʚʢʠ ʙʫʣʠ ʜʦʩʪʘʪ-

ʥʽʤʠ (ʪʘʙʣ. 5) [1].  

ʆʜʥʘʢ, ʥʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʾʭ ʦʥʦʚʣʝʥʥʽ. ʆʩʦʙʣʠʚʦ ʮʝ ʩʪʦ-

ʩʫʻʪʴʩʷ ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʧʨʦʪʠʝʨʦʟʽʡʥʠʭ ʩʧʦʨʫʜ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʨʝʤʦʥʪʫ, ʘ ʪʘ-

ʢʦʞ ʚ ʜʦʪʨʠʤʘʥʥʽ ʧʨʦʪʠʝʨʦʟʽʡʥʠʭ ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ. ʉʪʦʩʦʚʥʦ ʤʦʞʣʠʚʦʛʦ 

ʨʦʟʚʠʪʢʫ ʝʨʦʟʽʡʥʠʭ ʽ ʜʝʬʣʷʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʧʦʜʘʣʴʰʦʤʫ ʪʦ ʟʘ ʽʩʥʫʶʯʦʾ ʩʠʪʫʘ-

ʮʽʾ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʚʦʥʠ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʚʽʜʥʦʩʥʦ ʩʪʘʙʽʣʴʥʦʤʫ ʩʪʘʥʽ, ʾʭ 

ʘʢʪʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʮʽʣʢʦʤ ʤʦʞʥʘ ʩʪʨʠʤʘʪʠ ʽ ʧʦʧʝʨʝʜʠʪʠ ʟʜʽʡʩʥʶʶʯʠ ʢʦʤʧʣʝʢʩ 
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ʘʛʨʦʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ, ʘ ʪʘʢʦʞ ʚʽʜʥʦʚʣʝʥʥʷʤ ʧʨʠʨʦʜʦʟʘʭʠʩʥʠʭ ʩʤʫʛ ʥʘ ʧʨʠʣʝʛ-

ʣʽʡ ʜʦ ʚʦʜʦʩʭʦʚʠʱʘ ʪʘ ʙʘʣʦʢ. ɼʘʥʽ ʧʠʪʘʥʥʷ ʤʦʞʥʘ ʮʽʣʢʦʤ ʚʠʨʽʰʠʪʠ ʩʠʣʘʤʠ ʤʽ-

ʩʮʝʚʠʭ ʛʨʦʤʘʜ. 

ʊʘʙʣʠʮʷ 5 
ʇʨʠʨʦʜʦʦʭʦʨʦʥʥʽ ʟʘʭʦʜʠ ʚ ʙʘʩʝʡʥʽ ʨ. ɾʫʨʘʚʢʘ 

ʅʘʟʚʘ ʟʘʭʦʜʽʚ ʆʙôʻʤ 

ɸʛʨʦʪʝʭʥʽʯʥʽ ʟʘʭʦʜʠ: 

ʙʝʟʚʽʜʚʘʣʴʥʠʡ ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ, ʪʠʩ. ʛʘ 

ʦʙʨʦʙʽʪʦʢ ˇʨʫʥʪʫ ʧʦʧʝʨʝʢ ʩʭʠʣʽʚ, ʪʠʩ. ʛʘ 

ʱʽʣʶʚʘʥʥʷ, ʪʠʩ. ʛʘ 

ʩʥʽʛʦʟʘʪʨʠʤʘʥʥʷ ʽ ʨʝʛʫʣʶʚʘʥʥʷ ʩʥʽʛʦʪʘʥʝʥʥʷ, ʪʠʩ. ʛʘ 

ʧʦʩʽʚ ʧʨʦʪʠʝʨʦʟʽʡʥʠʤʠ ʩʽʷʣʢʘʤʠ, ʪʠʩ. ʛʘ 

ʃʽʩʦʤʝʣʽʦʨʘʪʠʚʥʽ ʟʘʭʦʜʠ: 

ʟʘʭʠʩʥʽ ʣʽʩʦʥʘʩʘʜʞʝʥʥʷ ï ʚʩʴʦʛʦ, ʛʘ 

ʫ ʪ.ʯ.: 

ʧʦʣʝʟʘʭʠʩʥʽ ʡ ʩʪʦʢʦʨʝʛʫʣʶʯʽ ʣʽʩʦʚʽ ʩʤʫʛʠ, ʛʘ 

ʩʫʮʽʣʴʥʽ ʥʘʩʘʜʞʝʥʥʷ ʥʘ ʷʨʘʭ ʙʘʣʢʘʭ, ʧʽʩʢʘʭ ʪʘ ʽʥ. ʟʝʤʣʷʭ, ʛʘ 

ʚʦʜʦʦʭʦʨʦʥʥʽ ʣʽʩʦʥʘʩʘʜʞʝʥʥʷ ʚʟʜʦʚʞ ʨʽʢ, ʩʪʘʚʢʽʚ, ʚʦʜʦʡʤ, ʛʘ 

ɻʽʜʨʦʪʝʭʥʽʯʥʽ ʧʨʦʪʠʝʨʦʟʽʡʥʽ ʩʧʦʨʫʜʠ 

ʚʘʣʠ-ʢʘʥʘʚʠ, ʧʦʛ. ʢʤ 

ʚʦʜʦʩʢʠʜʥʽ ʩʧʦʨʫʜʠ, ʰʪ. 

ʟʘʛʘʪʠ: ʢʘʧʽʪʘʣʴʥʽ, ʰʪ. 

             ʧʣʝʪʝʥʽ, ʰʪ. 

ʚʠʧʦʣʦʞʫʚʘʥʥʷ ʷʨʽʚ, ʛʘ 
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ɺʠʩʥʦʚʢʠ. 1. ɺ ʙʘʩʝʡʥʽ ʨʽʯʢʠ ɾʫʨʘʚʢʘ ʥʘʡʙʽʣʴʰ ʨʦʟʚʠʥʫʪʽ ʡ ʧʦʰʠʨʝʥʽ ʟ 

ʝʢʟʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ ʻ ʧʣʦʱʠʥʥʘ ʝʨʦʟʽʷ ʪʘ ʜʝʬʣʷʮʽʷ, ʘ ʪʘʢʦʞ ï ʣʽʥʽʡʥʘ ʝʨʦʟʽʷ. 

ʉʫʧʫʪʥʽʤʠ ʻ ʩʫʬʦʟʽʡʥʦ-ʧʨʦʩʘʜʢʦʚʽ ʷʚʠʱʘ, ʟʘʤʫʣʶʚʘʥʥʷ ʽ ʟʘʙʦʣʦʯʫʚʘʥʥʷ ʚ ʤʽʩ-

ʮʷʭ ʢʦʥʫʩʫ ʚʠʥʦʩʫ ʥʘʥʦʩʽʚ. 

2. ʇʝʨʝʜʫʤʦʚʘʤʠ, ʱʦ ʩʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʝʨʦʟʽʾ ʚ ʙʘʩʝʡʥʽ ʨ. ɾʫʨʘʚʢʘ ʻ ʨʦʟ-

ʪʘʰʫʚʘʥʥʷ ʡʦʛʦ ʚ ʤʝʞʘʭ ʇʦʣʪʘʚʩʴʢʦʾ ʣʝʩʦʚʦʾ ʨʽʚʥʠʥʠ, ʧʦʛʦʨʙʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨ 

ʤʽʩʮʝʚʦʩʪʽ, ʥʝʭʪʫʚʘʥʥʷ ʢʦʤʧʣʝʢʩʦʤ ʧʨʦʪʠʝʨʦʟʽʡʥʠʭ ʟʘʭʦʜʽʚ (ʟʦʢʨʝʤʘ ʨʦʟʦʨʶ-

ʚʘʥʥʷ ʩʭʠʣʽʚ ʪʘ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʠʭ ʩʤʫʛ). ˆʨʫʥʪʠ ʤʘʶʪʴ ʟʜʝʙʽʣʴʰʦʛʦ ʛʘʨʥʫ ʧʨʦ 

ʝʨʦʟʽʡʥʫ ʩʪʽʡʢʽʩʪʴ, ʱʦ ʩʪʨʠʤʫʻ ʨʦʟʚʠʪʦʢ ʣʽʥʽʡʥʦʾ ʝʨʦʟʽʾ. 

3. ʉʭʠʣʠ ʚʦʜʦʩʭʦʚʠʱʘ ʻ ʛʘʨʥʦ ʟʘʣʽʩʥʝʥʠʤʠ, ʱʦ ʮʽʣʢʦʤ ʜʦʙʨʝ ʟʘʭʠʱʘʶʪʴ 

ʚʽʜ ʨʦʟʚʠʪʢʫ ʣʽʥʽʡʥʦʾ ʝʨʦʟʽʾ. ʈʦʟʚʠʪʦʢ ʷʨʫʞʥʠʭ ʫʪʚʦʨʝʥʴ ʧʨʠʫʨʦʯʝʥʠʡ ʟʜʝʙʽʣʴ-

ʰʦʛʦ ʜʦ ʩʢʣʘʜʦʢ ʩʭʠʣʽʚ ʢʦʪʨʽ ʫʪʚʦʨʶʶʪʴ ʫʣʦʛʦʚʠʥʠ ʚ ʷʢʠʭ ʘʢʫʤʫʣʶʻʪʴʩʷ ʩʪʽʢ 

ʚʦʜʠ. 

4. ʈʦʟʚʠʪʦʢ ʩʪʨʫʤʝʥʝʚʦʛʦ ʨʦʟʤʠʚʘʥʥʷ ʧʦʯʠʥʘʻʪʴʩʷ ʟ ʧʣʦʱʠʥʥʦʛʦ ʟʤʠʚʫ ʫ 

ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ʩʭʠʣʽʚ ʚʦʜʦʩʭʦʚʠʱʘ ʪʘ ʥʘ ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʷʭ ʟ ʦʨʥʠʤʠ ʟʝʤ-

ʣʷʤʠ. ʏʘʩʪʦ ʝʨʦʟʽʡʥʽ ʚʠʤʦʾʥʠ (ʧʨʦʤʦʾʥʠ) ʚʠʭʦʜʷʪʴ ʩʚʦʾʤʠ ʚʝʨʰʠʥʘʤʠ ʟʘ ʤʝʞʽ 

ʩʭʠʣʫ ʚʦʜʦʡʤʠ ʽ ʨʦʟʚʠʚʘʶʪʴʩʷ ʚʞʝ ʥʘ ʩ/ʛ ʫʛʽʜʜʷʭ. 
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5. ʍʘʨʘʢʪʝʨʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʷʨʦʚʠʭ ʫʪʚʦʨʝʥʴ ʻ ʪʝ, ʱʦ ʚʦʥʠ ʚʞʝ ʫ ʚʝʨ-

ʰʠʥʥʽʡ ʩʚʦʾʡ ʯʘʩʪʠʥʽ ʤʘʶʪʴ ʧʦʤʽʪʥʫ ʛʣʠʙʠʥʫ ï 0,7-1,1 ʤ. ʊʘʢʦʞ ʚ ʙʽʣʴʰʦʩʪʽ ʟ 

ʥʠʭ ʥʘ ʜʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚʪʦʨʠʥʥʝ ʚʨʽʟʘʥʥʷ ʪʘʣʴʚʝʛʫ ʫ ʚʠʛʣʷʜʽ ʧʨʦʤʦʾʥ, ʢʦʪʨʽ 

ʪʷʛʥʫʪʴʩʷ ʤʘʡʞʝ ʧʦ ʚʩʽʡ ʜʦʚʞʠʥʽ ʷʨʫ. 

6. ɺ ʛʠʨʣʦʚʠʭ ʯʘʩʪʠʥʘʭ ʩʭʠʣʦʚʠʭ ʷʨʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷ ʜʦʩʠʪʴ 

ʰʠʨʦʢʠʭ ʢʦʥʫʩʽʚ ʚʠʥʦʩʫ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʘʤʫʣʶʚʘʥʥʷ ʽ ʟʘʨʦʩʪʘʥʥʷ ʜʟʝʨʢʘʣʘ 

ʚʦʜʠ ʚʦʜʦʩʭʦʚʠʱʘ ʚʝʨʙʦʣʦʟʦʤ ʚ ʟʦʥʽ ʾʭ ʚʧʣʠʚʫ. 
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Summary 

Slyuta V.B., Lestovnycha T.ʆ., Raiska A.Yu. Adverse Exogenous Processes in 

the Area of Influence of the Ameliorative System çZhuravkaè. 

The article deals with the development of erosion processes in the area of influence of the 

ameliorative system "Zhuravka", in particular in the area adjacent to the reservoir. This system is 

one of the few irrigation systems in the Chernihiv region, located in the southeast of the region in 

the Pryluky district in the basin of the Zhuravka River. The structural irrigation system was includ-

ed in the Udai drainage system (UDS). At the beginning of the article the natural features of the ba-

sin of the river Zhuravka are considered, first of all geological and lithological structure of the ex-

plored territory, relief, soil cover as a basis of development of specific exogenous processes. Pecu-

liarities of the spread of erosion forms near the Zhuravka Reservoir are noted; the complex of anti-

erosion measures and their volume carried out during the construction of the ameliorative system 

and the current state of the system are considered and analyzed. An attempt to predict the further 

development of water-erosion processes in the area of influence of the ameliorative system 

"Zhuravka" is made. 

Key words: water erosion, ameliorative system, surface wash of rain, linear washout, ex-

ogenesis, anti-erosion measures.  
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ʉʋʏɸʉʅʀʁ ʉʊɸʅ ɿɸʍɺʆʈʖɺɸʅʆʉʊɯ ɼʀʊʗʏʆɻʆ ʅɸʉɽʃɽʅʅʗ ʋ 

ʉɯʃʔʉʔʂɯʁ ʄɯʉʎɽɺʆʉʊɯ ʉʋʄʉʔʂʆɰ ʆɹʃɸʉʊɯ ʅɸ ʍɺʆʈʆɹʀ 

ʂɯʉʊʂʆɺʆ-ʄôʗɿʆɺʆɰ ʉʀʉʊɽʄʀ ʊɸ ʉʇʆʃʋʏʅʆɰ ʊʂɸʅʀʅʀ 

 

ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʩʪʨʫʢʪʫʨʫ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ ʫ ʩʽʣʴʩʴʢʽʡ ʤʽʩ-

ʮʝʚʦʩʪʽ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘ ʭʚʦʨʦʙʠ ʢʽʩʪʢʦʚʦ-ʤôʷʟʦʚʦʾ ʩʠʩʪʝʤʠ ʪʘ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʝʛʽʦʥʘʣʴʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʧʦʰʠʨʝʥʦʩʪʽ ʪʘ ʧʝʨʚʠʥʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʩʽʣʴʩʴʢʠʭ 

ʜʽʪʝʡ ʥʘ ʜʘʥʫ ʧʘʪʦʣʦʛʽʶ ʧʨʦʪʷʛʦʤ 2016-2019 ʨʦʢʽʚ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝ-

ʨʽʦʜ ʧʦʰʠʨʝʥʽʩʪʴ ʩʝʨʝʜ ʩʽʣʴʩʴʢʠʭ ʜʽʪʝʡ ʭʚʦʨʦʙ ʢʽʩʪʢʦʚʦ-ʤôʷʟʦʚʦʾ ʩʠʩʪʝʤʠ ʪʘ ʩʧʦʣʫʯʥʦʾ 

ʪʢʘʥʠʥʠ ʚ ʮʽʣʦʤʫ ʧʦ ʦʙʣʘʩʪʽ ʟʨʦʩʣʘ ʥʘ 3,11%, ʘʣʝ ʧʝʨʚʠʥʥʘ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʩʢʦʨʦʪʠʣʘʩʷ ʷʢ ʫ 

ʮʽʣʦʤʫ ʧʦ ʦʙʣʘʩʪʽ ï 11,31%, ʪʘʢ ʽ ʚ ʨʘʡʦʥʘʭ (ʥʘ 10,7%) ʪʘ ʫ ʩʽʣʴʩʴʢʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ, 

ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʭ ʤ. ʉʫʤʠ ï ʥʘ 73,1%. ʃʽʜʝʨʘʤʠ ʟʨʦʩʪʘʥʥʷ ʧʦʰʠʨʝʥʦʩʪʽ ʭʚʦʨʦʙ ʢʽʩʪʢʦʚʦ-

ʤôʷʟʦʚʦʾ ʩʠʩʪʝʤʠ ʪʘ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʩʝʨʝʜ ʩʽʣʴʩʴʢʦʛʦ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ ʻ ʂʦʥʦʪʦʧʩʴ-

ʢʠʡ (ʟʨʦʩʣʘ ʚʪʨʠʯʽ) ʪʘ ʗʤʧiʣʴʩʴʢʠʡ (ʟʨʦʩʣʘ ʚ ʜʚʘ ʨʘʟʠ) ʨʘʡʦʥʠ. ʋ ʮʠʭ ʞʝ ʨʘʡʦʥʘʭ, ʘ ʪʘʢʦʞ ʫ 

ʃʠʧʦʚʦʜʦʣʠʥʩʴʢʦʤʫ, ɹʫʨʠʥʩʴʢʦʤʫ, ʂʨʘʩʥʦʧʽʣʴʩʴʢʦʤʫ ʪʘ ʆʭʪʠʨʩʴʢʦʤʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽ 

ʥʘʡʙʽʣʴʰʝ ʟʨʦʩʪʘʥʥʷ ʧʝʨʚʠʥʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ï ʫ 1,8-2 ʨʘʟʠ. ʅʘ ʦʩʥʦʚʽ ʨʘʥʞʫʚʘʥʥʷ ʘʜʤʽʥʽ-

ʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʜʠʥʠʮʴ ʟʘ ʧʦʰʠʨʝʥʽʩʪʶ, ʧʝʨʚʠʥʥʦʶ ʟʘʭʚʦʨʶʚʘʥʽʩʪʶ ʪʘ ʽʥʜʝʢ-

ʩʦʤ ʥʘʢʦʧʠʯʝʥʥʷ ʭʚʦʨʦʙ ʢʽʩʪʢʦʚʦ-ʤôʷʟʦʚʦʾ ʩʠʩʪʝʤʠ ʪʘ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʜʘʥʦʾ ʛʨʫʧʠ ʧʘʪʦ-

ʣʦʛʽʡ ʧʨʦʚʝʜʝʥʦ ʾʭ ʛʨʫʧʫʚʘʥʥʷ ʟʘ ʨʽʚʥʝʤ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ. ɼʦ ɯ ʛʨʫʧʠ ʨʘ-

ʡʦʥʽʚ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʩʽʣʴʩʴʢʠʭ ʜʽʪʝʡ ʥʘ ʭʚʦʨʦʙʠ ʢʽʩʪʢʦʚʦ-ʤôʷʟʦʚʦʾ ʩʠʩʪʝ-

ʤʠ ʪʘ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʚʽʜʥʝʩʝʥʦ ɹʫʨʠʥʩʴʢʠʡ, ʂʨʘʩʥʦʧiʣʴʩʴʢʠʡ, ʐʦʩʪʢʠʥʩʴʢʠʡ, ʃʠʧʦʚʦʜʦ-

ʣʠʥʩʴʢʠʡ, ʂʨʦʣʝʚʝʮʴʢʠʡ ʪʘ ʈʦʤʝʥʩʴʢʠʡ. ɯɯ ʛʨʫʧʘ ʨʘʡʦʥʽʚ, ʱʦ ʤʘʶʪʴ ʩʝʨʝʜʥʽʡ ʨʽʚʝʥʴ ʟʘʭʚʦʨʶ-

ʚʘʥʦʩʪʽ, ʚʢʣʶʯʘʻ ʉʝʨʝʜʠʥʦ-ɹʫʜʩʴʢʠʡ, ʇʫʪʠʚʣʴʩʴʢʠʡ, ʊʨʦʩʪʷʥʝʮʴʢʠʡ, ʃʝʙʝʜʠʥʩʴʢʠʡ, 

ɹiʣʦʧiʣʴʩʴʢʠʡ, ʅʝʜʨʠʛʘʡʣiʚʩʴʢʠʡ, ʂʦʥʦʪʦʧʩʴʢʠʡ ʪʘ ʆʭʪʠʨʩʴʢʠʡ ʨʘʡʦʥʠ. ʋ ɯɯɯ ʛʨʫʧʫ ʘʜʤʽʥʽʩ-

ʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʜʠʥʠʮʴ, ʱʦ ʤʘʶʪʴ ʥʘʡʥʠʞʯʠʡ ʨʽʚʝʥʴ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʜʽʪʝʡ ʥʘ 

ʭʚʦʨʦʙʠ ʢʽʩʪʢʦʚʦ-ʤôʷʟʦʚʦʾ ʩʠʩʪʝʤʠ ʪʘ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʚʚʽʡʰʣʠ ɻʣʫʭiʚʩʴʢʠʡ, ʉʫʤʩʴʢʠʡ, 

ʗʤʧiʣʴʩʴʢʠʡ, ɺʝʣʠʢʦʧʠʩʘʨiʚʩʴʢʠʡ ʨʘʡʦʥʠ ʪʘ ʩʽʣʴʩʴʢʽ ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʉʫʤʩʴ-

ʢʦʾ ʤʽʩʴʢʦʾ ʨʘʜʠ. ɺʩʪʘʥʦʚʣʝʥʦ ʨʽʚʝʥʴ ʥʘʢʦʧʠʯʝʥʥʷ ʭʚʦʨʦʙ ʢʽʩʪʢʦʚʦ-ʤôʷʟʦʚʦʾ ʩʠʩʪʝʤʠ ʪʘ ʩʧʦ-

ʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʩʝʨʝʜ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ ʫ ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʅʘʡʙʽʣʴ-

ʰʝ ʥʘʢʦʧʠʯʝʥʦ ʭʚʦʨʦʙ ʜʘʥʦʾ ʛʨʫʧʠ ʧʘʪʦʣʦʛʽʡ ʩʝʨʝʜ ʩʽʣʴʩʴʢʠʭ ʜʽʪʝʡ ʉʝʨʝʜʠʥʦ-ɹʫʜʩʴʢʦʛʦ, ʆʭ-

ʪʠʨʩʴʢʦʛʦ ʪʘ ʃʝʙʝʜʠʥʩʴʢʦʛʦ ʨʘʡʦʥʽʚ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʽʣʴʩʴʢʝ ʜʠʪʷʯʝ ʥʘʩʝʣʝʥʥʷ, ʭʚʦʨʦʙʠ ʢʽʩʪʢʦʚʦ-ʤôʷʟʦʚʦʾ ʩʠʩʪʝʤʠ ʪʘ ʩʧʦ-

ʣʫʯʥʦʾ ʪʢʘʥʠʥʠ, ʨʝʛʽʦʥʘʣʴʥʽ ʚʽʜʤʽʥʥʦʩʪʽ, ʨʽʚʝʥʴ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ, ʉʫʤʩʴʢʘ ʦʙʣʘʩʪʴ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʋ ʩʫʯʘʩʥʦʤʫ ʩʫʩʧʽʣʴʩʪʚʽ ʟʥʘʯʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʻʪʴ-

ʩʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʘʜʞʝ ʜʽʪʠ ï ʮʝ ʥʘʰʝ ʤʘʡʙʫʪʥʻ. ɺʽʜ ʩʪʘʥʫ 
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ʟʜʦʨʦʚôʷ ʜʽʪʝʡ ʟʘʣʝʞʠʪʴ ʤʘʡʙʫʪʥʷ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʘ ʩʠʪʫʘʮʽʷ ʚ ʢʨʘʾʥʽ, ʦʙʩʷʛ 

ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʧʦʪʝʥʮʽʘʣ ʪʦʱʦ. ʆʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʚ ʋʢʨʘ-

ʾʥʽ ʚ ʤʽʨʫ ʟʘʛʦʩʪʨʝʥʥʷ ʤʝʜʠʢʦ-ʩʦʮʽʘʣʴʥʠʭ, ʝʢʦʣʦʛʽʯʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʙʣʝʤ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ.  

ɿʘ ʦʩʪʘʥʥʽ ʧʦʥʘʜ 20 ʨʦʢʽʚ ʫ ʥʘʰʽʡ ʢʨʘʾʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʧʦʰʠ-

ʨʝʥʦʩʪʽ ʭʚʦʨʦʙ ʩʝʨʝʜ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ ʥʘ 40,6%. ɿʥʘʯʥʦ ʚʠʱʦʶ ʟʘ ʟʘʛʘʣʴʥʦ-

ʻʚʨʦʧʝʡʩʴʢʽ ʧʦʢʘʟʥʠʢʠ ʻ ʨʽʚʝʥʴ ʥʝʦʥʘʪʘʣʴʥʦʾ ʩʤʝʨʪʥʦʩʪʽ (ʫ 2015 ʨ. ʚ ʋʢʨʘʾʥʽ 

ʙʫʣʦ ʟʘʨʝʻʩʪʨʦʚʘʥʦ 2378 ʚʠʧʘʜʢʽʚ ʩʤʝʨʪʽ ʥʝʤʦʚʣʷʪ ʫ ʧʝʨʰʽ 28 ʜʥʽʚ ʞʠʪʪʷ, ʪʦʜʽ 

ʷʢ ʫ ʇʦʣʴʱʽ ï 1122, ʈʫʤʫʥʽʾ ï 1047, ʘ ʚ ʅʽʤʝʯʯʠʥʽ ï 1449 ʚʠʧʘʜʢʽʚ ʧʨʠ ʟʥʘʯʥʦ 

ʙʽʣʴʰʽʡ ʢʽʣʴʢʦʩʪʽ ʧʦʣʦʛʽʚ ʫ ʮʠʭ ʢʨʘʾʥʘʭ). ʂʨʽʤ ʪʦʛʦ, ʧʨʦʪʷʛʦʤ 1994-2018 ʨʦʢʽʚ ʫ 

ʛʨʫʧʘʭ ʜʽʪʝʡ ʚʽʢʦʤ 7-14 ʪʘ 15-17 ʨʦʢʽʚ ʧʨʦʛʨʝʩʠʚʥʦ ʟʨʦʩʪʘʚ ʨʽʚʝʥʴ ʧʦʰʠʨʝʥʦʩʪʽ 

ʙʽʣʴʰʦʩʪʽ ʭʚʦʨʦʙ, ʫ ʪ.ʯ. ʽ ʥʘ ʭʚʦʨʦʙʠ ʢʽʩʪʢʦʚʦ-ʤôʷʟʦʚʦʾ ʩʠʩʪʝʤʠ (ʫ 7,1 ʨʘʟʘ). ɿʘ-

ʛʘʣʦʤ, ʟʘ ʜʘʥʠʤʠ ʩʪʘʪʠʩʪʠʢʠ, ʧʘʪʦʣʦʛʽʾ ʢʽʩʪʢʦʚʦ-ʤôʷʟʦʚʦʾ ʩʠʩʪʝʤʠ ʩʝʨʝʜ ʜʠʪʷʯʦ-

ʛʦ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʫ ʩʪʨʫʢʪʫʨʽ ʭʚʦʨʦʙ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ 5 ʤʽʩʮʽ [1]. 

ɼʦ ʦʩʥʦʚʥʠʭ ʯʠʥʥʠʢʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʷʚʫ ʭʚʦʨʦʙ ʢʽʩʪʢʦʚʦ-ʤôʷʟʦʚʦʾ 

ʩʠʩʪʝʤʠ ʪʘ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ (ʍʂʄʉ ʪʘ ʉʊ) ʫ ʜʽʪʝʡ ʻ ʚʨʦʜʞʝʥʽ ʚʘʜʠ, ʥʝʩʪʘʯʘ 

ʚʽʪʘʤʽʥʫ D, ʧʘʪʦʛʝʥʥʽ ʯʠʥʥʠʢʠ (ʙʘʢʪʝʨʽʾ, ʚʽʨʫʩʠ, ʛʨʠʙʢʠ), ʪʨʘʚʤʠ, ʧʝʨʝʦʭʦʣʦ-

ʜʞʝʥʥʷ, ʟʥʠʞʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʤʫʥʥʦʾ ʩʠʩʪʝʤʠ ʪʦʱʦ. ʊʦʤʫ ʤʦʥʽʪʦʨʠʥʛ 

ʩʪʘʥʫ ʟʜʦʨʦʚôʷ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ ʤʘʻ ʚʘʞʣʠʚʝ ʟʘʛʘʣʴʥʦʫʢʨʘʾʥʩʴʢʝ ʟʥʘʯʝʥʥʷ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʍʂʄʉ ʪʘ ʉʊ, ʷʢʽ ʚʭʦʜʠʪʴ ʜʦ XIII ʢʣʘʩʫ ʄʂʍ-11 ʚʢʣʶ-

ʯʘʶʪʴ ʧʦʥʘʜ 120 ʧʘʪʦʣʦʛʽʡ. ɸʣʝ ʩʝʨʝʜ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ ʭʘʨʘʢʪʝʨʥʽ ʚ ʦʩʥʦʚ-

ʥʦʤʫ ʘʪʨʦʧʘʪʽʾ ʟʘʧʘʣʴʥʦʛʦ ʛʝʥʝʟʫ, ʧʝʨʝʚʘʞʥʦ ʨʝʚʤʘʪʦʾʜʥʠʡ ʘʨʪʨʠʪ, ʷʢʠʡ ʻ ʜʦ-

ʩʠʪʴ ʧʽʜʩʪʫʧʥʦʶ ʭʚʦʨʦʙʦʶ, ʷʢʘ ʧʨʠʟʚʦʜʠʪʴ ʟ ʯʘʩʦʤ ʜʦ ʽʥʚʘʣʽʜʥʦʩʪʽ. ʊʦʤʫ, ʫ ʩʫ-

ʯʘʩʥʠʭ ʫʤʦʚʘʭ ʘʢʪʫʘʣʴʥʠʤ ʻ ʤʦʥʽʪʦʨʠʥʛ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʍʂʄʉ ʪʘ ʉʊ ʩʝʨʝʜ ʜʠ-

ʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʫ ʪ.ʯ. ʽ ʪʠʭ, ʭʪʦ ʤʝʰʢʘʻ ʚ ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ ʜʣʷ ʚʩʪʘʥʦʚ-

ʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʪʝʥʜʝʥʮʽʡ ʧʦʰʠʨʝʥʥʷ ʜʘʥʦʾ ʥʦʟʦʣʦʛʽʾ ʪʘ ʨʦʟʨʦʙʢʠ ʧʨʦʬʽʣʘʢʪʠ-

ʯʥʠʭ ʟʘʭʦʜʽʚ ʟʽ ʟʥʠʞʝʥʥʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ. 

ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʚʠʚʯʝʥʥʷ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʜʠʪʷʯʦʛʦ ʥʘ-

ʩʝʣʝʥʥʷ ʫ ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘ ʭʚʦʨʦʙʠ ʢʽʩʪʢʦʚʦ-ʤôʷʟʦʚʦʾ 

ʩʠʩʪʝʤʠ ʪʘ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ; ʚʩʪʘʥʦʚʣʝʥʥʷ ʛʝʦʛʨʘʬʽʯʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʽ ʚʠʜʽ-

ʣʝʥʥʷ ʛʨʫʧ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʜʠʥʠʮʴ ʟʘ ʨʽʚʥʝʤ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ 

ʜʽʪʝʡ ʥʘ ʭʚʦʨʦʙʠ ʢʽʩʪʢʦʚʦ-ʤôʷʟʦʚʦʾ ʩʠʩʪʝʤʠ ʪʘ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʇʠʪʘʥʥʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘʩʝ-

ʣʝʥʥʷ, ʫ ʪ.ʯ. ʽ ʜʠʪʷʯʦʛʦ ʟʘʚʞʜʠ ʙʫʣʠ ʚ ʧʦʣʽ ʟʦʨʫ ʥʘʫʢʦʚʮʽʚ. ʅʘ ʩʴʦʛʦʜʥʽ ʻ ʙʘʛʘʪʦ 

ʥʘʧʨʘʮʶʚʘʥʴ ʟ ʜʘʥʦʾ ʪʝʤʘʪʠʢʠ. ɿʦʢʨʝʤʘ, ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʥʘ ʭʚʦʨʦʙʠ 

ʢʽʩʪʢʦʚʦ-ʤôʷʟʦʚʦʾ cʠʩʪʝʤʠ ʚ ʋʢʨʘʾʥʽ ʟʘ ʧʝʨʽʦʜ 1993-2017 ʨʨ. ʨʦʟʛʣʷʥʫʪʦ ʫ ʨʦʙʦʪʽ 

[7]. ɸʥʘʣʽʟ ʩʪʘʥʫ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʪʘ ʧʦʰʠʨʝʥʦʩʪʽ ʮʠʭ ʟʘʭʚʦʨʶʚʘʥʴ ʫ ʜʽʪʝʡ ʚ 

ʋʢʨʘʾʥʽ ʚʠʢʣʘʜʝʥʦ ʫ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ [10; 11; 12]. ʋ ʩʪʘʪʪʽ [3] ʘʚʪʦʨʘʤʠ ʨʦʟʛʣʷ-

ʥʫʪʘ ʟʘʛʘʣʴʥʘ ʜʠʥʘʤʽʢʘ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʚ ʨʝʛʽʦʥʘ-



ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʉʫʤɼʇʋ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ. ɻʝʦʛʨʘʬʽʯʥʽ ʥʘʫʢʠ. 2021. ʊ. 2. ɺʠʧ. 2 

94 

ʣʴʥʦʤʫ ʘʩʧʝʢʪʽ ʪʘ ʧʦʰʠʨʝʥʦʩʪʽ ʤʽʞ ʥʠʤʠ ʭʚʦʨʦʙ, ʘ ʪʘʢʦʞ ʨʦʟʨʘʭʦʚʘʥʦ ʽʥʜʝʢʩ 

ʥʘʢʦʧʠʯʝʥʥʷ ʭʚʦʨʦʙ ʧʦ ʚʽʢʦʚʠʤ ʛʨʫʧʘʤ ʩʝʨʝʜ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ. ʇʠʪʘʥʥʷ ʟʘ-

ʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘ ʍʂʄʉ ʪʘ ʉʊ ʨʦʟʛʣʷʥʫʪʦ ʫ ʢʽʣʴʢʦʭ 

ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ [9; 15], ʘ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ ʥʘ ʦʨʪʦʧʝʜʦ-ʪʨʘʚʤʘʪʦʣʦʛʽʯʥʽ ʧʘ-

ʪʦʣʦʛʽʾ ʚʠʚʯʝʥʽ ʫ ʧʫʙʣʽʢʘʮʽʾ [13]. ʊʘʢʦʞ ʫ ʩʪʘʪʪʽ [14] ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʩʪʨʫʢʪʫʨʘ 

ʜʠʪʷʯʦʛʦ ʪʨʘʚʤʘʪʠʟʤʫ ʫ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ ʪʘ ʚʠʜʽʣʝʥʦ ʛʨʫʧʠ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-

ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʜʠʥʠʮʴ ʟʘ ʡʦʛʦ ʨʽʚʥʝʤ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʘʥʘʣʽʟ ʥʘʫʢʦʚʠʭ 

ʜʞʝʨʝʣ ʧʦʢʘʟʘʚ, ʱʦ ʚ ʢʦʣʽ ʟʦʨʫ ʥʘʫʢʦʚʮʽʚ ʧʝʨʝʚʘʞʥʦ ʙʫʣʠ ʧʨʦʙʣʝʤʠ ʟʘʭʚʦʨʶ-

ʚʘʥʦʩʪʽ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʱʦ ʤʝʰʢʘʻ ʚ ʤʽʩʴʢʠʭ ʧʦʩʝʣʝʥʥʷʭ [2], ʘ ʦʪ ʽʟ ʟʘʭʚʦ-

ʨʶʚʘʥʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ ʤʘʡʞʝ ʥʝʤʘʻ. ʂʨʽʤ ʪʦ-

ʛʦ, ʚʽʜʩʫʪʥʻ ʚʠʚʯʝʥʥʷ ʨʝʛʽʦʥʘʣʴʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʽ ʚʠʜʽʣʝʥʥʷ ʛʨʫʧ ʘʜʤʽʥʽʩʪʨʘʪʠ-

ʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʜʠʥʠʮʴ ʟʘ ʨʽʚʥʝʤ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʜʽʪʝʡ ʥʘ ʍʂʄʉ ʪʘ ʉʊ, ʘ 

ʪʘʢʦʞ ʨʽʚʥʝʤ ʾʭ ʥʘʢʦʧʠʯʝʥʥʷ. 

ʄʘʪʝʨʽʘʣ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʉʧʦʩʪʝʨʝʞʝʥʥʷʤ ʦʭʦʧʣʝʥʦ ʧʝʨʽʦʜ 2016-

2019 ʨʦʢʽʚ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʜʘʥʽ ʱʦʨʽʯʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʟʚʽʪʽʚ ʤʝʜʠʯʥʠʭ ʟʘʢʣʘ-

ʜʽʚ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʭ ʩʠʩʪʝʤʽ ʄʆɿ ʋʢʨʘʾʥʠ [4-6]. ɹʫʣʦ ʧʨʦ-

ʘʥʘʣʽʟʦʚʘʥʦ ʧʝʨʚʠʥʥʫ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʪʘ ʧʦʰʠʨʝʥʽʩʪʴ ʭʚʦʨʦʙ ʢʽʩʪʢʦʚʦ-ʤôʷʟʦʚʦʾ 

ʩʠʩʪʝʤʠ ʪʘ ʩʧʦʣʫʯʥʦʾ ʪʢʘʥʠʥʠ ʩʝʨʝʜ ʜʽʪʝʡ ʚʽʢʦʤ 0-14 ʨʦʢʽʚ, ʷʢʽ ʧʨʦʞʠʚʘʶʪʴ ʚ 

ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʊʘʢʦʞ ʫ ʩʪʘʪʪʽ ʘʥʘʣʽʟʫʻʪʴʩʷ ʩʪʘʥ ʟʘʭʚʦ-

ʨʶʚʘʥʦʩʪʽ ʤʝʰʢʘʥʮʽʚ ʩʽʣʴʩʴʢʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʭ ʉʫʤʩʴʢʽʡ 

ʤʽʩʴʢʽʡ ʨʘʜʽ (ʇʽʱʘʥʝ, ɺʝʨʭʥʻ ʇʽʱʘʥʝ, ʊʨʦʭʠʤʝʥʢʦʚʝ, ʂʠʨʽʷʢʽʚʱʠʥʘ, ɿʘʛʽʨʩʴʢʝ 

ʪʘ ɾʠʪʝʡʩʴʢʝ). 

ʋ ʭʦʜʽ ʥʘʧʠʩʘʥʥʷ ʜʘʥʦʾ ʥʘʫʢʦʚʦʾ ʧʫʙʣʽʢʘʮʽʾ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʦʨʽʚʥʷʣʴʥʦ-

ʛʝʦʛʨʘʬʽʯʥʠʡ, ʤʘʪʝʤʘʪʠʢʦ-ʩʪʘʪʠʩʪʠʯʥʠʡ ʤʝʪʦʜ, ʤʦʜʝʣʶʚʘʥʥʷ, ʽʥʰʽ ʧʨʠʡʦʤʠ 

ʥʘʫʢʦʚʦʛʦ ʤʝʜʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʦʱʦ.  

ɼʣʷ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʜʠʥʠʮʴ ʉʫʤʩʴʢʦʾ ʦʙ-

ʣʘʩʪʽ ʟʘ ʨʽʚʥʝʤ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʩʽʣʴʩʴʢʠʭ ʜʽʪʝʡ ʥʘ ʍʂʄʉ ʪʘ ʉʊ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 

ʾʭ ʨʘʥʞʫʚʘʥʥʷ ʟʘ ʟʘʛʘʣʴʥʦʶ ʟʘʭʚʦʨʶʚʘʥʽʩʪʶ, ʧʝʨʚʠʥʥʦʶ ʟʘʭʚʦʨʶʚʘʥʽʩʪʶ ʪʘ ʥʘ-

ʢʦʧʠʯʝʥʥʷʤ ʭʚʦʨʦʙ ʩʝʨʝʜ ʾʭʥʴʦʛʦ ʥʘʩʝʣʝʥʥʷ. ɸʜʤʽʥʽʩʪʨʘʪʠʚʥʠʤ ʦʜʠʥʠʮʷʤ, ʚʽʜ-

ʧʦʚʽʜʥʦ ʜʦ ʾʭ ʧʦʢʘʟʥʠʢʽʚ, ʩʪʘʚʠʣʠʩʷ ʨʘʥʛʠ ʚʽʜ 1 ʜʦ 19. ʈʘʥʛ 1 ʧʨʠʩʚʦʶʚʘʚʩʷ ʘʜ-

ʤʽʥʽʩʪʨʘʪʠʚʥʽʡ ʦʜʠʥʠʮʽ ʟ ʥʘʡʚʠʱʠʤ ʥʝʛʘʪʠʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ. ɿʘ ʩʫʤʦʶ ʨʘʥʛʽʚ 

ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʪʨʠ ʛʨʫʧʠ ʨʘʡʦʥʽʚ. 

ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʽʚʥʷ ʥʘʢʦʧʠʯʝʥʥʷ ʍʂʄʉ ʪʘ ʉʊ ʫ ʜʽʪʝʡ, ʱʦ ʤʝʰʢʘʶʪʴ ʫ 

ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʙʫʣʦ ʨʦʟʨʘʭʦʚʘʥʦ ʽʥʜʝʢʩ ʥʘʢʦʧʠʯʝʥʥʷ 

ʭʚʦʨʦʙ, ʷʢʠʡ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʨʽʚʝʥʴ ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʨʦʙʦʪʠ, 

ʦʮʽʥʠʪʠ ʷʢʽʩʪʴ ʧʝʨʚʠʥʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠ ʟʘʭʚʦʨʶʚʘʥʴ ʪʘ ʜʦʩʪʫʧʥʽʩʪʴ ʤʝʜʠʯʥʠʭ 

ʧʦʩʣʫʛ. ɯʥʜʝʢʩ ʥʘʢʦʧʠʯʝʥʥʷ ʭʚʦʨʦʙ (ɯʅʍ, Isd) ï ʚʽʜʥʦʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʟʘʭʚʦʨʶ-

ʚʘʥʦʩʪʽ (ʈr) ʜʦ ʧʝʨʚʠʥʥʦʾ (In): 
n

r
sd

I

P
ɯ = . ɺʠʱʽ ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʽʥʜʝʢʩʫ ʫ ʪʦʤʫ ʯʠ 
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ʽʥʰʦʤʫ ʨʘʡʦʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʝʨʝʚʘʞʘʥʥʷ ʭʨʦʥʽʯʥʠʭ ʬʦʨʤ ʟʘʭʚʦʨʶʚʘʥʴ ʥʘʜ ʛʦʩ-

ʪʨʠʤʠ, ʘ ʪʘʢʦʞ ʧʨʦ ʜʝʱʦ ʢʨʘʱʠʡ ʨʽʚʝʥʴ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʥʘʩʝʣʝʥʥʶ ʽ ʩʧʨʠʷ-

ʪʣʠʚʽʰʠʡ ʚʧʣʠʚ ʽʥʰʠʭ ʩʦʮʽʘʣʴʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʴ [8]. ʈʦʟʨʘ-

ʭʫʥʢʠ ʪʘ ʦʙʯʠʩʣʝʥʥʷ ʧʨʦʚʝʜʝʥʽ ʚ ʢʦʤʧôʶʪʝʨʥʽʡ ʧʨʦʛʨʘʤʽ Microsoft Excel 2010. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʉʪʘʥʦʤ ʥʘ 01.01.2020 ʨʽʢ ʧʦʰʠʨʝʥʽʩʪʴ 

ʍʂʄʉ ʪʘ ʉʊ ʩʝʨʝʜ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʷʢʝ ʤʝʰʢʘʻ ʚ ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ ʉʫʤ-

ʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʩʪʘʥʦʚʠʣʘ 50 ʚʠʧʘʜʢʽʚ ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ. ɿʘ ʦʩʪʘʥʥʽ ʨʦʢʠ ʮʝʡ 

ʧʦʢʘʟʥʠʢ ʚ ʮʽʣʦʤʫ ʧʦ ʦʙʣʘʩʪʽ ʟʨʽʩ ʥʘ 3,11% (ʨʠʩ. 1). ʅʘʡʚʠʱʠʡ ʧʦʢʘʟʥʠʢ ʧʦʰʠ-

ʨʝʥʦʩʪʽ ʜʘʥʦʾ ʭʚʦʨʦʙʠ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ 2017 ʨ., ʘ ʜʘʣʽ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʥʝʟʥʘʯʥʝ 

ʩʢʦʨʦʯʝʥʥʷ. ɿʘʛʘʣʦʤ, ʟʘ ʧʝʨʽʦʜ 2016-2019 ʨʦʢʽʚ ʫ 8 ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʽ ʚʽʜʤʽʯʘʻʪʴʩʷ 

ʟʥʠʞʝʥʥʷ ʧʦʰʠʨʝʥʦʩʪʽ ʟʘʟʥʘʯʝʥʦʾ ʧʘʪʦʣʦʛʽʾ ʩʝʨʝʜ ʩʽʣʴʩʴʢʠʭ ʜʽʪʝʡ, ʦʩʦʙʣʠʚʦ ʧʦ-

ʢʨʘʱʠʣʘʩʴ ʩʠʪʫʘʮʽʷ ʚ ʅʝʜʨʠʛʘʡʣiʚʩʴʢʦʤʫ (ʟʤʝʥʰʠʣʘʩʴ ʥʘ 41,18%) ʪʘ ʉʫʤʩʴʢʦ-

ʤʫ (ʥʘ 46,65%). ʅʘʪʦʤʽʩʪʴ, ʣʽʜʝʨʘʤʠ ʟʘ ʟʨʦʩʪʘʥʥʷʤ ʧʦʰʠʨʝʥʦʩʪʽ ʍʂʄʉ ʪʘ ʉʊ 

ʩʝʨʝʜ ʩʽʣʴʩʴʢʦʛʦ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ ʻ ʂʦʥʦʪʦʧʩʴʢʠʡ (ʟʨʦʩʣʘ ʚʪʨʠʯʽ) ʪʘ 

ʗʤʧiʣʴʩʴʢʠʡ (ʟʨʦʩʣʘ ʚ ʜʚʘ ʨʘʟʠ) ʨʘʡʦʥʠ. 

 
ʈʠʩ. 1. ʇʦʰʠʨʝʥʽʩʪʴ ʍʂʄʉ ʪʘ ʉʊ ʩʝʨʝʜ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʷʢʝ ʤʝʰʢʘʻ  

ʚ ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ 

 

ɿʘ ʚʝʣʠʯʠʥʦʶ ʧʦʰʠʨʝʥʦʩʪʽ ʍʂʄʉ ʪʘ ʉʊ ʩʝʨʝʜ ʩʽʣʴʩʴʢʠʭ ʜʽʪʝʡ ʣʽʜʝʨʘʤʠ ʻ 

ʃʠʧʦʚʦʜʦʣʠʥʩʴʢʠʡ (189,67), ʈʦʤʝʥʩʴʢʠʡ (162,17), ʂʨʘʩʥʦʧiʣʴʩʴʢʠʡ (60,28), 

ʂʨʦʣʝʚʝʮʴʢʠʡ (58,89), ʐʦʩʪʢʠʥʩʴʢʠʡ (56,56) ʪʘ ɹʫʨʠʥʩʴʢʠʡ (55,35 ʚʠʧʘʜʢʽʚ ʥʘ 

100 ʪʠʩ. ʦʩʽʙ) ʨʘʡʦʥʠ, ʜʝ ʧʦʢʘʟʥʠʢ ʧʦʰʠʨʝʥʦʩʪʽ ʩʫʪʪʻʚʦ ʧʝʨʝʚʠʱʫʻ ʟʘʛʘʣʴʥʦʦʙ-

ʣʘʩʥʠʡ ï 50 ʚʠʧʘʜʢʽʚ ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥʥʷ (ʨʠʩ. 2). 

ʗʢ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʚʠʱʝ, ʫ ʩʪʨʫʢʪʫʨʽ ʥʦʟʦʣʦʛʽʡ ʜʠʪʷʯʽ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ 

ʜʘʥʽ ʧʘʪʦʣʦʛʽʾ ʥʘʡʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʨʝʚʤʘʪʦʾʜʥʠʡ ʘʨʪʨʠʪ. ʉʪʘʥʦʤ ʥʘ 

1.01.2020 ʨ. ʚ ʦʙʣʘʩʪʽ ʨʝʻʩʪʨʫʚʘʣʦʩʷ 0,12 ʚʠʧʘʜʢʽʚ ʘʨʪʨʠʪʽʚ ʥʘ 100 ʪʠʩ. ʥʘʩʝʣʝʥ-

ʥʷ, ʱʦ ʤʝʥʰʝ, ʥʽʞ 5 ʨʦʢʽʚ ʪʦʤʫ ï 0,22 ʚʠʧʘʜʢʠ ʥʘ 100 ʪʠʩ. ʞʠʪʝʣʽʚ. ʑʦʜʦ ʧʝʨ-
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ʚʠʥʥʦʾ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ, ʪʦ ʟʘ ʦʩʪʘʥʥʽ ʪʨʠ ʨʦʢʠ ʚʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʠʭ ʨʝʚʤʘʪʦʾʜ-

ʥʠʭ ʘʨʪʨʠʪʽʚ ʩʝʨʝʜ ʜʽʪʝʡ ʥʝ ʬʽʢʩʫʚʘʣʦʩʷ. 

 
ʈʠʩ. 2. ʇʦʰʠʨʝʥʽʩʪʴ ʍʂʄʉ ʪʘ ʉʊ ʩʝʨʝʜ ʩʽʣʴʩʴʢʠʭ ʜʽʪʝʡ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʫ 2019 ʨ. 

 

ɸʥʘʣʽʟʫʶʯʠ ʧʝʨʚʠʥʥʫ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʜʽʪʝʡ ʟʘ ʫʩʽʤʘ ʥʦʟʦʣʦʛʽʷʤʠ ʍʂʄʉ ʪʘ 

ʉʊ, ʟʘ ʦʩʪʘʥʥʽ 5 ʨʦʢʽʚ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʾʾ ʩʢʦʨʦʯʝʥʥʷ ʷʢ ʫ ʮʽʣʦʤʫ ʧʦ ʦʙʣʘʩʪʽ ï ʥʘ 

11,31%, ʪʘʢ ʽ ʚ ʨʘʡʦʥʘʭ (ʥʘ 10,7%), ʦʩʦʙʣʠʚʦ ʩʽʣʴʩʴʢʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ, ʧʽʜ-
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ʧʦʨʷʜʢʦʚʘʥʠʭ ʤ. ʉʫʤʠ ï ʩʢʦʨʦʪʠʣʘʩʷ ʥʘ 73,1% (ʨʠʩ. 3). ʅʘʡʙʽʣʴʰʝ ʚʧʝʨʰʝ 

ʚʩʪʘʥʦʚʣʝʥʠʭ ʚʠʧʘʜʢʽʚ ʍʂʄʉ ʪʘ ʉʊ ʩʝʨʝʜ ʜʽʪʝʡ ʬʽʢʩʫʻʪʴʩʷ ʫ 2017 ʨʦʮʽ. 

 
ʈʠʩ. 3. ʇʝʨʚʠʥʥʘ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʍʂʄʉ ʪʘ ʉʊ ʩʝʨʝʜ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ,  

ʷʢʝ ʤʝʰʢʘʻ ʚ ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ 

 

ʉʪʘʥʦʤ ʥʘ 01.01.2020 ʨ. ʢʽʣʴʢʽʩʪʴ ʚʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʠʭ ʜʽʘʛʥʦʟʽʚ ʍʂʄʉ ʪʘ 

ʉʊ ʫ ʩʽʣʴʩʴʢʠʭ ʜʽʪʝʡ ʩʪʘʥʦʚʠʣʘ 16,94 ʚʠʧʘʜʢʠ ʥʘ 100 ʪʠʩ. ʦʩʽʙ. ʋ 6 ʘʜʤʽʥʽʩʪʨʘ-

ʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʜʠʥʠʮʷʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʧʝʨʚʠʥʥʦʾ ʟʘʭʚʦʨʶ-

ʚʘʥʦʩʪʽ: ʂʨʘʩʥʦʧiʣʴʩʴʢʦʤʫ (ʚ 1,8 ʨʘʟ), ʃʠʧʦʚʦʜʦʣʠʥʩʴʢʦʤʫ (ʚʜʚʽʯʽ), 

ʗʤʧiʣʴʩʴʢʦʤʫ (ʚʜʚʽʯʽ), ɹʫʨʠʥʩʴʢʦʤʫ (ʚʜʚʽʯʽ), ʂʦʥʦʪʦʧʩʴʢʦʤʫ (ʚ 1,8 ʨʘʟ) ʪʘ ʆʭ-

ʪʠʨʩʴʢʦʤʫ (ʚ 1,2 ʨʘʟʠ) ʨʘʡʦʥʘʭ (ʨʠʩ. 4). 

ʋ 2019 ʨ. ʍʂʄʉ ʪʘ ʉʊ ʥʘʡʯʘʩʪʽʰʝ ʜʽʘʛʥʦʩʪʫʚʘʣʠʩʷ ʫ ʩʽʣʴʩʴʢʠʭ ʜʽʪʝʡ ʃʠ-

ʧʦʚʦʜʦʣʠʥʩʴʢʦʛʦ (89,48) ʪʘ ʈʦʤʝʥʩʴʢʦʛʦ (46,76 ʚʠʧʘʜʢʽʚ ʥʘ 100 ʪʠʩ. ʦʩʽʙ) ʨʘʡʦ-

ʥʽʚ, ʫ ʪʦʡ ʯʘʩ ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʫ ʃʝʙʝʜʠʥʩʴʢʦʤʫ ʯʠ ʉʫʤʩʴʢʦʤʫ ʨʘʡʦʥʘʭ ʙʫʣʦ ʟʘ-

ʬʽʢʩʦʚʘʥʦ ʪʽʣʴʢʠ 3,19 ʪʘ 2,22 ʚʠʧʘʜʢʽʚ ʪʘʢʠʭ ʜʽʘʛʥʦʟʽʚ ʥʘ 100 ʪʠʩ. ʦʩʽʙ. 

ʈʦʟʨʘʭʫʥʦʢ ʽʥʜʝʢʩʫ ʥʘʢʦʧʠʯʝʥʥʷ ʍʂʄʉ ʪʘ ʉʊ ʩʝʨʝʜ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ, 

ʷʢʝ ʤʝʰʢʘʻ ʚ ʩʽʣʴʩʴʢʽʡ ʤʽʩʮʝʚʦʩʪʽ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʧʦʢʘʟʘʚ, ʱʦ ʥʘʡʤʝʥʰʝ ʥʘ-

ʢʦʧʠʯʝʥʦ ʜʘʥʦʾ ʧʘʪʦʣʦʛʽʾ ʩʝʨʝʜ ʤʝʰʢʘʥʮʽʚ ɻʣʫʭʽʚʩʴʢʦʛʦ ʨʘʡʦʥʫ (ʽʥʜʝʢʩ ʥʘʢʦʧʠ-

ʯʝʥʥʷ ï 1,35), ʫ ʪʦʡ ʯʘʩ ʷʢ ʩʝʨʝʜ ʩʽʣʴʩʴʢʠʭ ʜʽʪʝʡ ʉʝʨʝʜʠʥʦ-ɹʫʜʩʴʢʦʛʦ (5,25), 

ʆʭʪʠʨʩʴʢʦʛʦ (6,57) ʪʘ ʃʝʙʝʜʠʥʩʴʢʦʛʦ (8,37) ʨʘʡʦʥʽʚ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʘʡʚʠʱʽ 

ʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʽʥʜʝʢʩʫ. 

ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʝʛʽʦʥʘʣʴʥʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʽ ʚʠʜʽʣʝʥʥʷ ʛʨʫʧ ʘʜʤʽʥʽʩʪʨʘ-

ʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʜʠʥʠʮʴ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘ ʨʽʚʥʝʤ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʩʽʣʴ-

ʩʴʢʠʭ ʜʽʪʝʡ ʥʘ ʍʂʄʉ ʪʘ ʉʊ, ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʾʭ ʨʘʥʞʫʚʘʥʥʷ. ɿʘ ʩʫʤʦʶ ʨʝʡʪʠʥ-

ʛʽʚ ʚʠʜʽʣʝʥʦ ʪʨʠ ʛʨʫʧʠ ʨʘʡʦʥʽʚ. 
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ʈʠʩ. 4. ʇʝʨʚʠʥʥʘ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʥʘ ʍʂʄʉ ʪʘ ʉʊ ʩʽʣʴʩʴʢʠʭ ʜʽʪʝʡ 

ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʫ 2019 ʨ. 

 

ɼʦ ɯ ʛʨʫʧʠ ʨʘʡʦʥʽʚ (ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʩʽʣʴʩʴʢʠʡ ʜʽʪʝʡ ʥʘ 

ʍʂʄʉ ʪʘ ʉʊ) ʚʽʜʥʝʩʝʥʦ ɹʫʨʠʥʩʴʢʠʡ, ʂʨʘʩʥʦʧiʣʴʩʴʢʠʡ, ʐʦʩʪʢʠʥʩʴʢʠʡ, ʃʠʧʦ-

ʚʦʜʦʣʠʥʩʴʢʠʡ, ʂʨʦʣʝʚʝʮʴʢʠʡ ʪʘ ʈʦʤʝʥʩʴʢʠʡ. ɯɯ ʛʨʫʧʘ ʨʘʡʦʥʽʚ, ʱʦ ʤʘʶʪʴ ʩʝʨʝʜ-

ʥʽʡ ʨʽʚʝʥʴ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ, ʚʢʣʶʯʘʻ ʉʝʨʝʜʠʥʦ-ɹʫʜʩʴʢʠʡ, ʇʫʪʠʚʣʴʩʴʢʠʡ, ʊʨʦʩ-

ʪʷʥʝʮʴʢʠʡ, ʃʝʙʝʜʠʥʩʴʢʠʡ, ɹiʣʦʧiʣʴʩʴʢʠʡ, ʅʝʜʨʠʛʘʡʣiʚʩʴʢʠʡ, ʂʦʥʦʪʦʧʩʴʢʠʡ ʪʘ 

ʆʭʪʠʨʩʴʢʠʡ ʨʘʡʦʥʠ. ʋ ɯɯɯ ʛʨʫʧʫ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʜʠʥʠʮʴ, ʱʦ 

ʤʘʶʪʴ ʥʘʡʥʠʞʯʠʡ ʨʽʚʝʥʴ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʜʽʪʝʡ ʥʘ ʍʂʄʉ ʪʘ ʉʊ ʚʚʽʡʰʣʠ 

ɻʣʫʭiʚʩʴʢʠʡ, ʉʫʤʩʴʢʠʡ, ʗʤʧiʣʴʩʴʢʠʡ, ɺʝʣʠʢʦʧʠʩʘʨiʚʩʴʢʠʡ ʨʘʡʦʥʠ ʪʘ ʩʽʣʴʩʴʢʽ 

ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʤ. ʉʫʤʠ (ʨʠʩ. 5). 
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ʈʠʩ. 5. ɯʥʜʝʢʩ ʥʘʢʦʧʠʯʝʥʥʷ ʍʂʄʉ ʪʘ ʉʊ ʪʘ ʨʽʚʝʥʴ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʩʽʣʴʩʴʢʠʭ ʜʽʪʝʡ ʉʫʤ-

ʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘ ʮʽ ʥʦʟʦʣʦʛʽʾ 

 

ɺʠʩʥʦʚʦʢʠ. ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ ʟʨʦʩʪʘʥʥʷ ʟʘ-

ʛʘʣʴʥʦʾ ʧʦʰʠʨʝʥʦʩʪʽ ʍʂʄʉ ʪʘ ʉʊ ʩʝʨʝʜ ʩʽʣʴʩʴʢʠʭ ʜʽʪʝʡ ʧʨʠ ʟʥʠʞʝʥʥʽ ʢʽʣʴʢʦʩʪʽ 

ʚʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʠʭ ʜʽʘʛʥʦʟʽʚ. ɿʘ ʦʩʪʘʥʥʽ 5 ʨʦʢʽʚ ʫ 8 ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʽ ʧʦʰʠʨʝ-

ʥʽʩʪʴ ʜʘʥʦʾ ʛʨʫʧʠ ʧʘʪʦʣʦʛʽʡ ʩʝʨʝʜ ʩʽʣʴʩʴʢʠʭ ʜʽʪʝʡ ʩʢʦʨʦʪʠʣʘʩʷ, ʘ ʧʝʨʚʠʥʥʘ ʟʘ-

ʭʚʦʨʶʚʘʥʽʩʪʴ ʩʢʦʨʦʪʠʣʘʩʷ ʫ 13 ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʜʠʥʠʮʷʭ. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʡʙʽʣʴʰʝ ʥʘʢʦʧʠʯʝʥʦ ʍʂʄʉ ʪʘ ʉʊ ʫ ʩʽʣɹ-

ʩʴʢʠʭ ʜʽʪʝʡ ʉʝʨʝʜʠʥʦ-ɹʫʜʩʴʢʦʛʦ, ʆʭʪʠʨʩʴʢʦʛʦ ʪʘ ʃʝʙʝʜʠʥʩʴʢʦʛʦ ʨʘʡʦʥʽʚ, ʱʦ 

ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʝʨʝʚʘʞʘʥʥʷ ʚ ʦʩʪʘʥʥʽʭ ʭʨʦʥʽʯʥʠʭ ʬʦʨʤ ʟʘʭʚʦʨʶʚʘʥʴ ʥʘʜ ʛʦʩʪʨʠ-

ʤʠ, ʘ ʪʘʢʦʞ ʧʨʦ ʜʝʱʦ ʢʨʘʱʠʡ ʨʽʚʝʥʴ ʤʝʜʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʥʘʩʝʣʝʥʥʶ ʽ ʩʧʨʠʷʪʣʠ-

ʚʽʰʠʡ ʚʧʣʠʚ ʽʥʰʠʭ ʩʦʮʽʘʣʴʥʠʭ ʯʠʥʥʠʢʽʚ ʥʘ ʧʝʨʝʙʽʛ ʟʘʭʚʦʨʶʚʘʥʴ. ʅʘ ʜʘʥʠʡ ʯʘʩ 

ʥʘʡʚʠʱʠʡ ʨʽʚʝʥʴ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʩʽʣʴʩʴʢʠʡ ʜʽʪʝʡ ʥʘ ʍʂʄʉ ʪʘ ʉʊ ʤʘʶʪʴ ɹʫ-

ʨʠʥʩʴʢʠʡ, ʂʨʘʩʥʦʧiʣʴʩʴʢʠʡ, ʐʦʩʪʢʠʥʩʴʢʠʡ, ʃʠʧʦʚʦʜʦʣʠʥʩʴʢʠʡ, ʂʨʦʣʝʚʝʮʴʢʠʡ 
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ʪʘ ʈʦʤʝʥʩʴʢʠʡ, ʪʦʤʫ ʩʘʤʝ ʥʘ ʮʽ ʨʘʡʦʥʠ ʧʦʪʨʽʙʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʧʨʠ ʨʦʟʨʦʙʮʽ 

ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʩʽʣʴʩʴʢʠʤ ʜʽʪʷʤ ʪʘ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʜʠʯʥʦʛʦ ʦʙ-

ʩʣʫʛʦʚʫʚʘʥʥʷ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʨʦʟʨʦʙʮʽ ʧʨʦʬʽʣʘʢ-

ʪʠʯʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ ʉʫʤ-

ʩʴʢʦʾ ʦʙʣʘʩʪʽ. 
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ʉ. 17-27;  

12. ʌʝʜʦʨʠʰʠʥʘ ʃ.ʄ. ɼʦʩʣʽʜʞʝʥʥʷ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʟʜʦʨʦʚôʷ ʜʠʪʷʯʦʛʦ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾ-

ʥʠ. ɯʥʥʦʚʘʮʽʡʥʘ ʝʢʦʥʦʤʽʢʘ 1-2ô2018 [73]. ʉ. 138-148. 
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Summary 

Kornus O.H., Kornus A.O., Shyshchuk V.D., Zmyslia I.F. Current State of 

Morbidity of Child Population in Countryside of Sumy Region by Diseases of 

the Musculoskeletal System and Connective Tissue. 

Diseases of the musculoskeletal system and connective tissue is an insidious disease, which 

over time leads to disability of the population. Therefore, monitoring the health status of the popu-

lation is of great all-Ukrainian importance. The aim of the article is study of the current state of 

child population morbidity in the countryside of Sumy region by diseases of the musculoskeletal sys-

tem and connective tissue; establishing regional differences and allocation of administrative-

territorial districts groups by the morbidity level of children by diseases of the musculoskeletal sys-

tem and connective tissue. This study analyzed primary morbidity, prevalence and accumulation 

diseases of the musculoskeletal system and connective tissue among children 0-14 old, living in 

countryside of Sumy region. To establish the regional characteristics of the children morbidity of 

Sumy region by diseases of the musculoskeletal system and connective tissue, were applied group-

ing and ranking procedures, as well as the calculation of the accumulation index diseases of the 

musculoskeletal system and connective tissue among children 0-14 old. All calculations, figures and 

the graphic images were obtained using Microsoft Excel 2010. 

During 2016-2019 prevalence of the musculoskeletal system and connective tissue diseases 

among countryside children of region increase by 3,11% and primary morbidity decreased by 

11,31%. Into I group districts where is a high morbidity rate of countryside children by diseases of 

the musculoskeletal system and connective tissue included Burynô, Krasnopillia, Shostka, Lypova 

Dolyna, Krolevets and Romny. II group districts, where is average morbidity rate, included Seredy-

na-Buda, Putyvlô, Trostianets, Lebedyn, Bilopillia, Nedryhailiv, Konotop and Okhtyrka districts. In-

to the third group entered Hlukhiv, Sumy, Yampilô, Velyka Pysarivka districts and countryside set-

tlements, included in Sumy city. More accumulated diseases of the musculoskeletal system and con-

nective tissue are among countryside children of Seredyna-Buda, Okhtyrka and Lebedyn districts. 

The research results can be used for the development of preventive measures to reduce the morbidi-

ty rate of child population of Sumy region. 
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ʈɽɻɯʆʅɸʃʔʅʀʁ ʈʀʅʆʂ ʇʆʉʃʋɻ ɺʀʑʆɰ ʆʉɺɯʊʀ: ɻʆʃʆɺʅɯ 

ʊɽʅɼɽʅʎɯɰ ʊɸ ʇʆʂɸɿʅʀʂʀ ʈʆɿɺʀʊʂʋ (ʅɸ ʇʈʀʂʃɸɼɯ 

ʏɽʈʅɯɻɯɺʉʔʂʆɰ ʆɹʃɸʉʊɯ) 

 
ʌʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʠʥʢʦʚʠʭ ʚʽʜʥʦʩʠʥ ʪʽʩʥʦ ʧʦʚ'ʷʟʘʥʝ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʽ ʨʦʟʚʠʪʢʦʤ ʨʠʥʢʫ 

ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ. ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʪʘʥ ʨʠʥʢʫ ʧʦʩʣʫʛ ʚʠʱʦʾ ʦʩʚʽʪʠ ʥʘ ʨʝʛʽʦ-

ʥʘʣʴʥʦʤʫ ʨʽʚʥʽ: ʛʦʣʦʚʥʽ ʪʝʥʜʝʥʮʽʾ ʪʘ ʧʦʢʘʟʥʠʢʠ ʨʦʟʚʠʪʢʫ ʥʘ ʧʨʠʢʣʘʜʽ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ɼʣʷ ʦʮʽʥʢʠ ʧʦʪʝʥʮʽʘʣʫ ʨʠʥʢʫ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʨʦʟʛʣʷʥʫʪʦ ʜʝʷʢʽ ʧʦʢʘʟ-

ʥʠʢʠ ʜʽʷʣʴʥʦʩʪʽ ʩʠʩʪʝʤʠ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʪʘʢʽ ʷʢ, ʩʪʨʫʢʪʫʨʘ ʧʨʠʡʦʤʫ ʽ ʚʠʧʫʩʢʫ ʫ ʟʘʢʣʘʜʘʭ ʚʠ-
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ʱʦʾ ʦʩʚʽʪʠ, ʜʠʥʘʤʽʢʘ ʢʦʥʪʠʥʛʝʥʪʫ ʩʪʫʜʝʥʪʽʚ. ɼʦʩʣʽʜʞʝʥʦ ʜʠʥʘʤʽʢʫ ʧʨʠʡʦʤʫ ʩʪʫʜʝʥʪʽʚ ʟʘ 

ʫʩʽʤ ʩʧʝʢʪʨʦʤ ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ, ʷʢʽ ʧʨʦʧʦʥʫʶʪʴʩʷ ʟʘʢʣʘʜʘʤʠ ʚʠʱʦʾ ʦʩʚʽʪʠ ʏʝʨʥʽʛʽʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʥʘʫʢʦʚʽ ʧʘʨʘʤʝʪʨʠ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ. 

ɺʠʷʚʣʝʥʦ ʬʘʢʪʦʨʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʢʦʥ'ʶʥʢʪʫʨʫ ʨʠʥʢʫ ʽ ʨʦʟʚʠʪʦʢ ʩʠʩʪʝʤʠ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚ 

ʨʝʛʽʦʥʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʠʥʦʢ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ, ʟʘʢʣʘʜʠ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʚʠʧʫʩʢʥʠʢʠ, ʩʪʫʜʝʥʪʠ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɺ ʫʤʦʚʘʭ ʧʽʜʚʠʱʝʥʥʷ ʨʦʣʽ ʨʝʛʽʦʥʽʚ ʫ ʪʝʨʠʪʦʨʽʘʣʴ-

ʥʦʤʫ ʨʦʟʚʠʪʢʫ ʦʩʦʙʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ ʨʠʥʦʢ ʧʦʩʣʫʛ ʚʠʱʦʾ ʦʩʚʽʪʠ ʷʢ ʥʘʡ-

ʚʘʞʣʠʚʽʰʠʡ ʜʝʨʞʘʚʥʠʡ ʨʝʩʫʨʩ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ ʟ ʧʦʢʣʘʜʘʥʥʷʤ ʥʘ ʥʴʦʛʦ 

ʬʫʥʢʮʽʡ, ʧʦʢʣʠʢʘʥʠʭ ʘʢʪʠʚʽʟʫʚʘʪʠ ʧʨʦʮʝʩʠ ʧʝʨʝʪʚʦʨʝʥʴ ʚ ʋʢʨʘʾʥʽ. 

ʇʨʽʦʨʠʪʝʪʘʤʠ ʨʦʟʚʠʪʢʫ ʨʠʥʢʫ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ ʻ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʚʠʱʦʾ 

ʦʩʚʽʪʠ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʩʪʘʥʜʘʨʪʽʚ, ʬʦʨʤʫʚʘʥʥʷ ʢʦʥʢʫʨʝʥʪʥʠʭ 

ʧʝʨʝʚʘʛ ʥʘ ʩʚʽʪʦʚʦʤʫ ʦʩʚʽʪʥʴʦʤʫ ʨʠʥʢʫ, ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʬʽʥʘʥʩʫʚʘʥʥʷ ʧʽʜ-

ʛʦʪʦʚʢʠ ʢʘʜʨʽʚ. ɺʘʞʣʠʚʽʩʪʴ ʚʠʱʝ ʦʢʨʝʩʣʝʥʠʭ ʧʨʦʙʣʝʤ ʚʠʟʥʘʯʘʶʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʜʦʩʣʽʜʞʝʥʥʷ ʨʠʥʢʫ ʧʦʩʣʫʛ ʚʠʱʦʾ ʦʩʚʽʪʠ. 

ʇʨʦʙʣʝʤʘʤ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʠʥʢʫ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ ʪʘ ʡʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ 

ʧʨʠʩʚʷʯʫʚʘʣʠ ʩʚʦʾ ʧʨʘʮʽ ɼ. ɹʦʥʜʘʨʝʥʢʦ, ʆ. ɻʨʽʰʥʦʚʘ, ɹ. ɼʘʥʠʣʠʰʠʥ, ʄ. ɼʦʣʽ-

ʰʥʽʡ, ʆ. ɼʫʙʨʦʚʢʘ, ɯ. ʂʦʯʘʨʷʥ, ɺ. ʂʫʮʝʥʢʦ, ɻ. ʃʦʧʫʰʥʷʢ, ʄ. ʄʘʨʪʠʥʶʢ, ɯ. ʍʦ-

ʜʠʢʽʥʘ, ʈ. ʇʘʪʦʨʘ ʪʘ ʽʥʰʽ. ʈʘʟʦʤ ʟ ʪʠʤ, ʙʽʣʴʰʽʩʪʴ ʧʨʦʙʣʝʤ ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʘʣʴ-

ʥʦʛʦ ʨʠʥʢʫ ʧʦʩʣʫʛ ʚʠʱʦʾ ʦʩʚʽʪʠ ʥʝ ʟʥʘʡʰʣʠ ʚʽʜʦʙʨʘʞʝʥʥʷ ʫ ʚʽʪʯʠʟʥʷʥʽʡ ʣʽʪʝʨʘ-

ʪʫʨʽ. ʂʨʽʤ ʪʦʛʦ, ʽʩʥʫʶʯʽ ʧʽʜʭʦʜʠ ʥʝ ʧʦʚʥʦʶ ʤʽʨʦʶ ʚʨʘʭʦʚʫʶʪʴ ʩʫʢʫʧʥʽʩʪʴ ʬʘʢ-

ʪʦʨ̔ʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʩʧʝʮʠʬʽʢʫ ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʠʥʢʫ ʧʦʩʣʫʛ ʚʠʱʦʾ 

ʦʩʚʽʪʠ. 

ʌʦʨʤʫʣʶʚʘʥʥʷ ʤʝʪʠ. ʄʝʪʘ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʜʦʩʣʽʜʞʝʥʥʽ ʛʦʣʦʚʥʠʭ ʪʝʥ-

ʜʝʥʮʽʡ ʪʘ ʧʦʢʘʟʥʠʢʽʚ ʨʦʟʚʠʪʢʫ ʨʠʥʢʫ ʧʦʩʣʫʛ ʚʠʱʦʾ ʦʩʚʽʪʠ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ.  

ʄʘʪʝʨʽʘʣ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ʋ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʟʘ-

ʛʘʣʴʥʦʧʨʠʡʥʷʪʠʡ ʥʘʙʽʨ ʤʝʪʦʜʽʚ ʥʘʫʢʦʚʦʛʦ ʧʽʟʥʘʥʥʷ. ɿʤʽʩʪ ʨʦʙʦʪʠ ˇʨʫʥʪʫʻʪʴʩʷ 

ʥʘ ʘʥʘʣʽʟʽ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʜʽʷʣʴʥʦʩʪʽ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ (ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ 

ʢʽʣʴʢʽʩʪʴ, ʚʠʜ ʪʘ ʪʠʧ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ, ʩʪʨʫʢʪʫʨʫ ʽ ʜʠʥʘʤʽʢʫ ʢʦʥʪʠʥʛʝʥʪʫ ʩʪʫʜʝʥ-

ʪʽʚ, ʩʪʨʫʢʪʫʨʫ ʥʘʙʦʨʫ ʥʘ ʧʝʨʰʠʡ ʢʫʨʩ, ʩʪʨʫʢʪʫʨʫ ʚʠʧʫʩʢʫ ʪʘ ʢʘʜʨʦʚʠʡ ʧʦʪʝʥʮʽ-

ʘʣ), ʚʽʜʦʙʨʘʞʝʥʠʭ ʚ ʦʬʽʮʽʡʥʠʭ ʧʫʙʣʽʢʘʮʽʷʭ ɻʦʣʦʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʩʪʘʪʠʩʪʠʢʠ ʚ 

ʏʝʨʥʽʛʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ. ɯʩʪʦʪʥʦʶ ʯʘʩʪʠʥʦʶ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʘʟʠ ʨʦʙʦʪʠ ʙʫʣʠ ʜʘʥʽ 

ʜʝʨʞʘʚʥʦʛʦ ʦʩʚʽʪʥʴʦʛʦ ʝʣʝʢʪʨʦʥʥʦʛʦ ʨʝʻʩʪʨʫ ɭɼɽɹʆ ʪʘ ʥ̔ʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ 

çɺʩʪʫʧ.ʦʩʚʽʪʘ.uaè. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʈʦʟʚʠʪʦʢ ʨʠʥʢʦʚʠʭ ʚʽʜʥʦʩʠʥ ʥʝʨʦʟʨʠʚʥʦ 

ʧʦʚ'ʷʟʘʥʠʡ ʟ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷʤ ʨʠʥʢʫ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ. ʈʝʛʽʦʥʘʣʴʥʠʡ ʨʠʥʦʢ ʧʦʩ-

ʣʫʛ ʫ ʩʬʝʨʽ ʚʠʱʦʾ ʦʩʚʽʪʠ ʻ ʩʠʩʪʝʤʦʶ ʝʢʦʥʦʤʽʯʥʠʭ ʚʽʜʥʦʩʠʥ ʟ ʧʨʠʚʦʜʫ ʧʦʧʠʪʫ ʪʘ 

ʧʨʦʧʦʟʠʮʽʾ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ, ʷʢʘ ʤʘʻ ʚʣʘʩʥʫ ʦʨʛʘʥʽʟʘʮʽʡʥʫ ʩʪʨʫʢʪʫʨʫ, ʚʠʢʦʥʫʻ 

ʩʧʝʮʠʬʽʯʥʽ ʬʫʥʢʮʽʾ, ʦʨʽʻʥʪʫʻʪʴʩʷ ʥʘ ʭʘʨʘʢʪʝʨʥʽ ʽʥʩʪʠʪʫʮʽʡʥʽ ʥʦʨʤʠ ʽ ʨʦʟʚʠʚʘ-

ʻʪʴʩʷ ʚ ʧʝʚʥʠʭ ʛʝʦʧʨʦʩʪʦʨʦʚʠʭ ʤʝʞʘʭ [5, ʩ. 199-210]. 
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ɿ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʠʥʢʫ ʧʦʩʣʫʛ 

ʚʠʱʦʾ ʦʩʚʽʪʠ ʨʦʟʛʣʷʥʝʤʦ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ ʜʽʷ-

ʣʴʥʦʩʪʽ ʦʩʚʽʪʥʽʭ ʦʨʛʘʥʽʟʘʮʽʡ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʥʘʭʦʜʠʪʴʩʷ 14 ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ 

ʩʝʨʝʜ ʷʢʠʭ 8 ʟʘʢʣʘʜʽʚ ʜʝʨʞʘʚʥʦʾ ʬʦʨʤʠ ʚʣʘʩʥʦʩʪʽ, 2 ʟʘʢʣʘʜʠ ʧʨʠʚʘʪʥʦʾ ʬʦʨʤʠ 

ʚʣʘʩʥʦʩʪʽ, 2 ʬʽʣʽʾ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʜʝʨʞʘʚʥʦʾ ʬʦʨʤʠ ʚʣʘʩʥʦʩʪʽ, 2 ʬʽʣʽʾ ʟʘ-

ʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʧʨʠʚʘʪʥʦʾ ʬʦʨʤʠ ʚʣʘʩʥʦʩʪʽ, ʱʦ ʩʪʘʥʦʚʠʪʴ 1,2% ʚʽʜ ʟʘʢʣʘʜʽʚ 

ʚʠʱʦʾ ʦʩʚʽʪʠ ʢʨʘʾʥʠ [4]. ɿ-ʧʦʤʽʞ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ ʏʝʨʥʽʛʽʚʩʴʢʘ ʦʙʣʘʩʪʴ ʧʦʩʽʜʘʻ 

ʦʩʪʘʥʥʻ ʤʽʩʮʝ ʟʘ ʢʽʣʴʢʽʩʪʶ ʦʩʚʽʪʥʽʭ ʦʨʛʘʥʽʟʘʮʽʡ ʜʘʥʦʛʦ ʪʠʧʫ. 

ʊʘʢʠʡ ʩʪʘʥ ʩʧʨʘʚ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʪʠʤ, ʱʦ ʟʘʛʘʣʴʥʘ ʯʠʩʝʣʴʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ ʫ ʟʘ-

ʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘ ʧʝʨʽʦʜ 2010-2020 ʨʨ. ʩʢʦʨʦʪʠʣʘʩʷ 

ʥʘ 82,5%. ʎʝ ʧʦʚ'ʷʟʘʥʦ ʟ ʥʝʩʪʘʙʽʣʴʥʦʶ ʬʽʥʘʥʩʦʚʦ-ʝʢʦʥʦʤʽʯʥʦʶ ʩʠʪʫʘʮʽʻʶ ʚ ʢʨʘ-

ʾʥʽ ʽ ʟʤʝʥʰʝʥʥʷʤ ʜʝʤʦʛʨʘʬʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

ɼʣʷ ʦʮʽʥʢʠ ʧʦʪʝʥʮʽʘʣʫ ʨʠʥʢʫ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʝʦʙ-

ʭʽʜʥʦ ʨʦʟʛʣʷʥʫʪʠ ʜʝʷʢʽ ʧʦʢʘʟʥʠʢʠ ʜʽʷʣʴʥʦʩʪʽ ʩʠʩʪʝʤʠ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʪʘʢʽ ʷʢ, 

ʩʪʨʫʢʪʫʨʘ ʧʨʠʡʦʤʫ ʪʘ ʚʠʧʫʩʢʫ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʘ ʪʘʢʦʞ ʜʠʥʘʤʽʢʫ ʢʦʥ-

ʪʠʥʛʝʥʪʫ ʩʪʫʜʝʥʪʽʚ. ʋ 2020 ʨ. ʜʦ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʷʢʽ ʧʨʦʧʦʥʫʶʪʴ ʦʩʚʽʪʥʽ 

ʧʨʦʛʨʘʤʠ ʟʘ ʫʩʽʤʘ ʬʦʨʤʘʤʠ ʥʘʚʯʘʥʥʷ, ʫʧʝʨʰʝ ʙʫʣʦ ʟʘʨʘʭʦʚʘʥʦ 2754 ʦʩʦʙʠ (ʫ 

2010 ʨ. ï 7750 ʦʩʽʙ). ɯʟ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʫʧʝʨʰʝ ʟʘʨʘʭʦʚʘʥʠʭ ï 1485 ʦʩʽʙ ʧʨʠ-

ʡʥʷʪʦ ʥʘ ʥʘʚʯʘʥʥʷ ʟʘ ʢʦʰʪʠ ʶʨʠʜʠʯʥʠʭ ʪʘ ʬʽʟʠʯʥʠʭ ʦʩʽʙ (ʫ 2010 ʨ ï 3710 ʦʩʽʙ) 

(ʨʠʩ. 1). 

 

ʈʠʩ. 1. ɼʠʥʘʤʽʢʘ ʧʨʠʡʦʤʫ ʘʙʽʪʫʨʽʻʥʪʽʚ ʜʦ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘ 

ʜʞʝʨʝʣʘʤʠ ʬʽʥʘʥʩʫʚʘʥʥʷ ʾʭ ʥʘʚʯʘʥʥʷ, ʦʩʽʙ (ʩʢʣʘʜʝʥʦ ʘʚʪʦʨʦʤ ʟʘ ʜʘʥʠʤʠ [1; 2]) 

 

ɸʥʘʣʽʟ ʜʘʥʠʭ ʨʠʩ. 1, ʜʦʟʚʦʣʷʻ ʚʽʜʟʥʘʯʠʪʠ ʥʘʩʪʫʧʥʽ ʪʝʥʜʝʥʮʽʾ ʧʨʠʡʤʘʣʴʥʦʾ 

ʢʘʤʧʘʥʽʾ: ʟ 2010 ʧʦ 2020 ʨʨ. ʥʘʡʙʽʣʴʰʫ ʜʠʥʘʤʽʢʫ ʟʤʽʥ ʜʝʤʦʥʩʪʨʫʻ ʙʶʜʞʝʪʥʘ 

ʬʦʨʤʘ ʥʘʚʯʘʥʥʷ. ʊʘʢ, ʯʠʩʝʣʴʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ, ʧʨʠʡʥʷʪʠʭ ʥʘ ʥʘʚʯʘʥʥʷ ʜʦ ʟʘʢʣʘʜʽʚ 
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ʚʠʱʦʾ ʦʩʚʽʪʠ ʟʘ ʨʘʭʫʥʦʢ ʢʦʰʪʽʚ ʜʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ ʪʘ ʤʽʩʮʝʚʠʭ ʙʶʜʞʝʪʽʚ ʦʨ-

ʛʘʥʽʚ ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ ʟʤʝʥʰʠʣʘʩʷ ʫ 3,2 ʨʘʟʠ, ʘ ʯʠʩʝʣʴʥʽʩʪʴ ʩʪʫʜʝʥʪʽʚ, ʧʨʠʡʥʷ-

ʪʠʭ ʥʘ ʥʘʚʯʘʥʥʷ ʟʘ ʢʦʰʪʠ ʶʨʠʜʠʯʥʠʭ ʪʘ ʬʽʟʠʯʥʠʭ ʦʩʽʙ ī ʫ 2,5 ʨʘʟʠ. ʇʨʦʪʷʛʦʤ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʧʘʜʥʘ ʪʝʥʜʝʥʮʽʷ ʟʤʽʥʠ ʢʽʣʴʢʦʩʪʽ  

ʚʩʪʫʧʥʠʢʽʚ ʜʦ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʽ ʧʦʢʘʟʥʠʢ ʟʥʠʞʝʥʥʷ 

ʩʪʘʥʦʚʠʪʴ 2,8 ʨʘʟʠ. 

ɺʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʫ 2010 ʨ. ʧʠʪʦʤʘ ʚʘʛʘ ʘʙʽʪʫʨʽʻʥʪʽʚ, ʷʢʽ ʚʩʪʫʧʘʶʪʴ ʥʘ 

ʥʘʚʯʘʥʥʷ ʜʦ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟʘ ʨʘʭʫʥʦʢ ʢʦʰʪʽʚ ʜʝʨʞʘʚʥʦʛʦ ʙʶʜʞʝʪʫ ʪʘ 

ʤʽʩʮʝʚʠʭ ʙʶʜʞʝʪʽʚ ʦʨʛʘʥʽʚ ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ ʩʪʘʥʦʚʠʣʘ 52,1% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽ-

ʣʴʢʦʩʪʽ ʟʘʨʘʭʦʚʘʥʠʭ, ʘ ʫ 2020 ʨ. ʟʥʠʟʠʣʘʩʷ ʜʦ 46,1%. ʅʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ 

ʜʘʥʘ ʪʝʥʜʝʥʮʽʷ ʧʨʠʚ'ʷʟʘʥʘ ʜʦ ʜʠʥʘʤʽʢʠ ʯʠʩʝʣʴʥʦʩʪʽ ʚʠʧʫʩʢʥʠʢʽʚ ʫ ʟʘʢʣʘʜʘʭ ʟʘ-

ʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ ʦʩʚʽʪʠ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɼʝʤʦʛʨʘʬʽʯʥʘ ʢʨʠʟʘ ʩʪʘʣʘ ʧʨʠ-

ʯʠʥʦʶ ʟʥʠʞʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʧʫʩʢʥʠʢʽʚ ʰʢʽʣ ʫʧʨʦʜʦʚʞ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʝʨʽʦʜʫ. 

ɼʘʥʠʡ ʧʦʢʘʟʥʠʢ ʚʠʟʥʘʯʘʻʪʴʩʷ ʽ ʪʘʢʠʤ ʬʘʢʪʦʨʦʤ, ʷʢ ʟʦʚʥʽʰʥʻ ʥʝʟʘʣʝʞʥʝ ʦʮʽʥʶ-

ʚʘʥʥʷ (ɿʅʆ). ɺʠʧʫʩʢʥʠʢ, ʷʢʠʡ ʦʙʨʘʚ ʪʝʭʥʽʯʥʽ ʧʨʝʜʤʝʪʠ ʜʣʷ ʩʢʣʘʜʘʥʥʷ ɿʅʆ, ʘʚ-

ʪʦʤʘʪʠʯʥʦ ʧʦʟʙʘʚʣʷʻ ʩʝʙʝ ʤʦʞʣʠʚʦʩʪʽ ʚʩʪʫʧʠʪʠ ʥʘ ʛʫʤʘʥʽʪʘʨʥʽ ʥʘʧʨʷʤʢʠ. ʇʽʜ 

ʚʧʣʠʚʦʤ ʮʠʭ ʬʘʢʪʦʨʽʚ ʽ ʙʘʞʘʥʥʷʤ ʟʜʦʙʫʪʠ ʚʠʱʫ ʦʩʚʽʪʫ ʘʙʽʪʫʨʽʻʥʪ ʟʤʫʰʝʥʠʡ 

ʦʧʣʘʯʫʚʘʪʠ ʥʘʚʯʘʥʥʷ.  

ʋ 2018-2019 ʥʘʚʯʘʣʴʥʦʤʫ ʨʦʮʽ ʟʤʽʥʠʣʠʩʴ ʦʙʩʷʛʠ ʧʨʠʡʦʤʫ ʥʘ ʜʝʥʥʫ ʬʦʨʤʫ 

ʥʘʚʯʘʥʥʷ ʜʦ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʧʦʨʽʚʥʷʥʦ ʟ 2015-2016 

ʥʘʚʯʘʣʴʥʠʤ ʨʦʢʦʤ. ɿʥʠʞʝʥʥʷ ʯʠʩʝʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʧʨʠʡʥʷʪʠʭ ʥʘ ʥʘʚʯʘʥʥʷ ʟʘ-

ʬʽʢʩʦʚʘʥʦ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʥʘʧʨʷʤʘʤʠ ʧʽʜʛʦʪʦʚʢʠ: çʇʨʠʨʦʜʥʠʯʽ ʥʘʫʢʠè ʫ 3,7 ʨʘ-

ʟʠ, çɻʫʤʘʥʽʪʘʨʥʽ ʥʘʫʢʠ ʽ ʤʠʩʪʝʮʪʚʦè ʥʘ 91,9%, çɸʛʨʘʨʥʽ ʥʘʫʢʠ ʽ ʧʨʦʜʦʚʦʣʴʩʪʚʦè 

ʥʘ 12,3%, çʊʨʘʥʩʧʦʨʪè ʥʘ 11,4%, çʉʬʝʨʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷè ʥʘ 6,3%. ɺʘʨʪʦ ʚʽʜ-

ʟʥʘʯʠʪʠ ʧʦʟʠʪʠʚʥʫ ʜʠʥʘʤʽʢʫ ʟʙʽʣʴʰʝʥʥʷ ʧʨʠʡʦʤʫ ʟʘ ʪʘʢʠʤʠ ʥʘʧʨʷʤʘʤʠ ʧʽʜʛʦ-

ʪʦʚʢʠ ʷʢ çʉʦʮʽʘʣʴʥʽ ʪʘ ʧʦʚʝʜʽʥʢʦʚʽ ʥʘʫʢʠ, ʫʧʨʘʚʣʽʥʥʷ ʽ ʧʨʘʚʦè ʫ 2,2 ʨʘʟʠ, çʆʩʚʽ-

ʪʘè ʥʘ 51,5%, çɯʥʞʝʥʝʨʽʷè ʥʘ 6,7%, çʉʦʮʽʘʣʴʥʘ ʨʦʙʦʪʘè ʥʘ 2,1%, çɹʫʜʽʚʥʠʮʪʚʦ 

ʪʘ ʘʨʭʽʪʝʢʪʫʨʘè ʥʘ 2,1%. ɸʥʘʣʽʟ ʜʠʥʘʤʽʢʠ ʧʨʠʡʦʤʫ ʩʪʫʜʝʥʪʽʚ ʟʘ ʫʩʽʤ ʩʧʝʢʪʨʦʤ 

ʦʩʚʽʪʥʽʭ ʧʨʦʛʨʘʤ, ʱʦ ʨʝʘʣʽʟʫʶʪʴʩʷ ʟʘʢʣʘʜʘʤʠ ʚʠʱʦʾ ʦʩʚʽʪʠ, ʟʘʩʚʽʜʯʫʻ, ʱʦ ʙʽʣʴ-

ʰʘ ʯʘʩʪʠʥʘ ʘʙʽʪʫʨʽʻʥʪʽʚ ʦʨʽʻʥʪʦʚʘʥʘ ʥʘ ʪʘʢʽ ʥʘʧʨʷʤʠ ʧʽʜʛʦʪʦʚʢʠ ʽ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 

ʷʢ çʉʦʮʽʘʣʴʥʽ ʪʘ ʧʦʚʝʜʽʥʢʦʚʽ ʥʘʫʢʠ, ʫʧʨʘʚʣʽʥʥʷ ʽ ʧʨʘʚʦè ʪʘ çʆʩʚʽʪʘè (ʈʠʩ. 2). 

ʉʢʦʨʦʯʝʥʥʷ ʦʙʩʷʛʽʚ ʧʨʠʡʦʤʫ ʜʦ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚʧʣʠʥʫʣʦ ʥʘ ʟʘʛʘʣʴ-

ʥʫ ʢʽʣʴʢʽʩʪʴ ʩʪʫʜʝʥʪʽʚ, ʱʦ ʥʘʚʯʘʶʪʴʩʷ ʟʘ ʨʽʟʥʠʤʠ ʬʦʨʤʘʤʠ (ʢʦʥʪʠʥʛʝʥʪ ʩʪʫʜʝʥ-

ʪʽʚ). ʋ 2018-2019 ʥʘʚʯʘʣʴʥʦʤʫ ʨʦʮʽ ʟʘʛʘʣʴʥʠʡ ʢʦʥʪʠʥʛʝʥʪ ʩʪʫʜʝʥʪʽʚ ʟʘ ʫʩʽʤʘ 

ʬʦʨʤʘʤʠ ʥʘʚʯʘʥʥʷ ʪʘ ʟʘ ʧʨʦʛʨʘʤʘʤʠ ʤʦʣʦʜʰʦʛʦ ʩʧʝʮʽʘʣʽʩʪʘ, ʙʘʢʘʣʘʚʨʘ ʽ ʤʘʛʽʩ-

ʪʨʘ ʩʢʣʘʚ 19,8 ʪʠʩ ʦʩʽʙ, ʟ ʥʠʭ ʥʘ ʜʝʥʥʽʡ ʬʦʨʤʽ ʥʘʚʯʘʥʥʷ ï 15,1 ʪʠʩ ʦʩʽʙ, ʥʘ ʟʘʦʯ-

ʥʽʡ ʬʦʨʤʽ ï 4,7 ʪʠʩ ʦʩʽʙ. ʋ 2010-2011 ʥʘʚʯʘʣʴʥʦʤʫ ʨʦʮʽ ʟʘʛʘʣʴʥʠʡ ʢʦʥʪʠʥʛʝʥʪ 

ʩʪʫʜʝʥʪʽʚ ʩʪʘʥʦʚʠʚ ī 32,3 ʪʠʩ ʦʩʽʙ, ʟ ʥʠʭ ʥʘ ʜʝʥʥʽʡ ʬʦʨʤʽ ʥʘʚʯʘʥʥʷ ï 22,1 ʪʠʩ 

ʦʩʽʙ, ʥʘ ʟʘʦʯʥʽʡ ʬʦʨʤʽ ï 10,2 ʪʠʩ ʦʩʽʙ [2]. ʅʝʦʙʭʽʜʥʦ ʤʘʪʠ ʥʘ ʫʚʘʟʽ, ʱʦ ʚ ʫʤʦʚʘʭ 
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ʚʽʜʩʫʪʥʦʩʪʽ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʪʘ ʧʨʦʬʝʩʽʡʥʦʛʦ ʧʨʦʛʥʦʟʫ ʧʦʪʨʝʙʠ ʫ 

ʢʘʜʨʘʭ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ ʨʦʟʚʠʪʦʢ ʨʝʛʽʦʥʫ, ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ 

ʩʠʪʫʘʮʽʾ ʥʘ ʨʠʥʢʫ ʧʨʘʮʽ, ʨʝʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʧʽʜʛʦʪʦʚʢʠ ʢʘʜʨʽʚ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʬʦ-

ʨʤʫʻʪʴʩʷ ʥʘ ʧʽʜʩʪʘʚʽ ʩʦʮʽʘʣʴʥʦʛʦ ʧʦʧʠʪʫ, ʷʢʠʡ ʜʘʣʝʢʦ ʥʝ ʟʘʚʞʜʠ ʚʽʜʧʦʚʽʜʘʻ ʩʫ-

ʯʘʩʥʦʤʫ ʩʪʘʥʫ ʽ ʧʝʨʩʧʝʢʪʠʚʘʤ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ. 

 
ʈʠʩ. 2. ɼʠʥʘʤʽʢʘ ʧʨʠʡʦʤʫ ʘʙʽʪʫʨʽʻʥʪʽʚ ʜʦ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘ 

ʛʘʣʫʟʷʤʠ ʟʥʘʥʴ, ʦʩʽʙ (ʩʢʣʘʜʝʥʦ ʘʚʪʦʨʦʤ ʟʘ ʜʘʥʠʤʠ [2]) 

 

ʉʢʦʨʦʯʫʻʪʴʩʷ ʽ ʢʽʣʴʢʽʩʪʴ ʚʠʧʫʩʢʥʠʢʽʚ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ ʏʝʨʥʽʛʽʚʩʴ-

ʢʦʾ ʦʙʣʘʩʪʽ. ʋ 2018-2019 ʥʘʚʯʘʣʴʥʦʤʫ ʨʦʮʽ ʢʽʣʴʢʽʩʪʴ ʚʠʧʫʩʢʥʠʢʽʚ ʩʢʣʘʣʘ 5344 

ʦʩʽʙ (ʫ 2010-2011 ʥʘʚʯʘʣʴʥʦʤʫ ʨʦʮʽ ï 8398 ʦʩʽʙ), ʟ ʥʠʭ ʟʘ ʜʝʥʥʦʶ ʬʦʨʤʦʶ ʥʘ-

ʚʯʘʥʥʷ ï 3783 ʦʩʽʙ (ʫ 2010-2011 ʥʘʚʯʘʣʴʥʦʤʫ ʨʦʮʽ ï 4937 ʦʩʽʙ), ʟʘ ʟʘʦʯʥʦʶ ʬʦ-

ʨʤʦʶ ʥʘʚʯʘʥʥʷ ī 1561 ʦʩʽʙ (ʫ 2010-2011 ʥʘʚʯʘʣʴʥʦʤʫ ʨʦʮʽ ï 3461 ʦʩʽʙ) (ʨʠʩ. 3). 

ʊʘʢʘ ʪʝʥʜʝʥʮʽʷ ʧʦʷʩʥʶʻʪʴʩʷ ʜʝʤʦʛʨʘʬʽʯʥʦʶ ʩʠʪʫʘʮʽʻʶ ʷʢ ʚ ʮʽʣʦʤʫ ʚ ʋʢʨʘ-

ʾʥʽ, ʪʘʢ  ʽ ʚ ʏʝʨʥʽʛʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ. 

ʊʝʥʜʝʥʮʽʷ ʟʤʽʥʠ ʢʽʣʴʢʦʩʪʽ ʚʠʧʫʩʢʥʠʢʽʚ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʏʝʨʥʽʛʽʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ʟʘ ʦʩʚʽʪʥʴʦ-ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʤʠ ʨʽʚʥʷʤʠ ʻ ʨʽʟʥʦʚʝʢʪʦʨʥʦʶ. ɿʘ ʧʝʨʽʦʜ 2010 

ï 2018 ʨʨ. ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʚʠʧʫʩʢʫ ʬʘʭʽʚʮʽʚ ʚʠʱʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ (ʙʘ-

ʢʘʣʘʚʨ, ʤʘʛʽʩʪʨ) ʽ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʧʽʜʛʦʪʦʚʢʠ ʤʦʣʦʜʰʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ. ʇʨʦʪʷʛʦʤ 

ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʝʨʽʦʜʫ ʦʙʩʷʛʠ ʧʽʜʛʦʪʦʚʢʠ ʤʦʣʦʜʰʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ ʩʢʦʨʦʪʠʣʠʩʷ 
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ʫ 2,6 ʨʘʟʠ, ʱʦ ʦʙʫʤʦʚʣʝʥʝ ʟʤʝʥʰʝʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ I ī II ʨʽ-

ʚʥʷ ʘʢʨʝʜʠʪʘʮʽʾ, ʘ ʪʘʢʦʞ ʟʥʠʞʝʥʥʷʤ ʟʘʮʽʢʘʚʣʝʥʦʩʪʽ ʜʦ ʜʘʥʦʛʦ ʨʽʚʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ 

ʟ ʙʦʢʫ ʘʙʽʪʫʨʽʻʥʪʽʚ [3]. ʂʽʣʴʢʽʩʪʴ ʚʠʧʫʩʢʥʠʢʽʚ ʟ ʢʚʘʣʽʬʽʢʘʮʽʻʶ ʤʘʛʽʩʪʨ ʟʨʦʩʣʘ ʫ 

4,6 ʨʘʟʠ. ʎʝ ʧʨʠʟʚʝʣʦ ʜʦ ʟʤʽʥʠ ʩʪʨʫʢʪʫʨʠ ʚʠʧʫʩʢʫ ʟʘ ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʤʠ ʨʽʚʥʷʤʠ. 

ʊʘʢ, ʫ 2010 ʨ. ʟʘʛʘʣʴʥʘ ʯʠʩʝʣʴʥʽʩʪʴ ʚʠʧʫʱʝʥʠʭ ʬʘʭʽʚʮʽʚ ʩʢʣʘʣʘ 8398 ʦʩʽʙ, ʟʦʢ-

ʨʝʤʘ 34,8% ī ʤʦʣʦʜʰʽ ʩʧʝʮʽʘʣʽʩʪʠ ʽ 65,2% ī ʙʘʢʘʣʘʚʨʠ, ʩʧʝʮʽʘʣʽʩʪʠ ʽ ʤʘʛʽʩʪʨʠ. 

ʋ 2018 ʨ. ʧʠʪʦʤʘ ʚʘʛʘ ʬʘʭʽʚʮʽʚ ʚʠʱʦʾ ʢʚʘʣʽʬʽʢʘʮʽʾ ʩʢʣʘʣʘ 68,3% ʚʽʜ ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʚʠʧʫʩʢʥʠʢʽʚ, ʤʦʣʦʜʰʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ ï 31,7% [2]. 

 
ʈʠʩ. 3. ɼʠʥʘʤʽʢʘ ʢʽʣʴʢʦʩʪʽ ʚʠʧʫʩʢʥʠʢʽʚ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, 

ʦʩʽʙ (ʩʢʣʘʜʝʥʦ ʘʚʪʦʨʦʤ ʟʘ ʜʘʥʠʤʠ [2]) 

 

ɸʥʘʣʽʟ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʠʥʢʫ ʧʦʩʣʫʛ ʚʠʱʦʾ ʦʩʚʽʪʠ ʬʽʢʩʫʻ ʟʤʽʥʫ ʩʪʨʫʢʪʫʨʠ 

ʯʠʩʝʣʴʥʦʩʪʽ ʩʪʫʜʝʥʪʽʚ ʫ ʨʦʟʨʘʭʫʥʢʫ ʥʘ 10000 ʥʘʩʝʣʝʥʥʷ. ʊʘʢ, ʧʨʦʪʷʛʦʤ 2010-

2018 ʨʨ. ʜʘʥʠʡ ʧʦʢʘʟʥʠʢ ʟʥʠʟʠʚʩʷ ʥʘ 35,9% ʜʣʷ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ III-IV ʨʽ-

ʚʥʷ ʘʢʨʝʜʠʪʘʮʽʾ ʪʘ ʥʘ 97,7% ʜʣʷ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ I-ɯI ʨʽʚʥʷ ʘʢʨʝʜʠʪʘʮʽʾ [2]. 

ʊʘʢʘ ʜʠʥʘʤʽʢʘ ʧʽʜʛʦʪʦʚʢʠ ʢʘʜʨʽʚ ʟʘ ʨʽʟʥʠʤʠ ʨʽʚʥʷʤʠ ʘʢʨʝʜʠʪʘʮʽʾ ʧʨʠʟʚʝʣʘ ʜʦ ʽʩ-

ʪʦʪʥʠʭ ʜʠʩʧʨʦʧʦʨʮʽʡ ʫ ʧʽʜʛʦʪʦʚʮʽ ʤʦʣʦʜʰʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ, ʙʘʢʘʣʘʚʨʽʚ ʽ ʤʘʛʽʩʪ-

ʨʽʚ. ʗʢʱʦ ʫ 2010-2011 ʥʘʚʯʘʣʴʥʦʤʫ ʨʦʮʽ ʥʘ ʦʜʥʦʛʦ ʚʠʧʫʩʢʥʠʢʘ ʙʘʢʘʣʘʚʨʘ ʧʨʠ-

ʧʘʜʘʣʦ 2,9 ʚʠʧʫʩʢʥʠʢʘ ʤʦʣʦʜʰʦʛʦ ʩʧʝʮʽʘʣʽʩʪʘ, ʪʦ ʫ 2018/2019 ʥʘʚʯʘʣʴʥʦʤʫ ʨʦʮʽ 

ï 1,2 ʤʦʣʦʜʰʠʭ ʩʧʝʮʽʘʣʽʩʪʽʚ, ʪʦʙʪʦ ʚʽʜʙʫʣʦʩʷ ʟʥʠʞʝʥʥʷ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʙʽʣɹ-

ʰʝ ʥʽʞ ʫ 2 ʨʘʟʠ. 

ɺʠʚʯʝʥʥʷ ʨʠʥʢʫ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ ʥʝʤʦʞʣʠʚʦ ʙʝʟ ʘʥʘʣʽʟʫ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʽ-

ʘʣʫ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʚʽʜ ʷʢʦʛʦ ʟʘʣʝʞʠʪʴ ʷʢʽʩʪʴ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ. ɿʘ ʧʝ-

ʨʽʦʜ 2010-2019 ʨʨ. ʯʠʩʝʣʴʥʽʩʪʴ ʧʨʦʬʝʩʦʨʩʴʢʦ-ʚʠʢʣʘʜʘʮʴʢʦʛʦ ʩʢʣʘʜʫ ʟʘʢʣʘʜʽʚ 
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ʚʠʱʦʾ ʦʩʚʽʪʠ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʤʝʥʰʠʣʘʩʷ ʥʘ 676 ʦʩʽʙ ʘʙʦ 36,0% [2]. ɸʥʘ-

ʣʽʟ ʨʦʙʦʪʠ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʧʦʢʘʟʫʻ, ʱʦ ʥʘ ʪʣʽ ʟʥʠʞʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩ-

ʪʽ ʦʩʥʦʚʥʦʛʦ (ʰʪʘʪʥʦʛʦ) ʧʝʨʩʦʥʘʣʫ, ʪʘʢʦʞ ʟʤʝʥʰʠʣʘʩʷ ʢʽʣʴʢʽʩʪʴ ʦʩʽʙ, ʷʢʽ ʧʨʘ-

ʮʶʶʪʴ ʥʘ ʧʦʚʥʫ ʩʪʘʚʢʫ, ʽ ʚʽʜʧʦʚʽʜʥʦ, ʟʤʝʥʰʠʣʘʩʷ ʢʽʣʴʢʽʩʪʴ ʧʨʘʮʽʚʥʠʢʽʚ, ʱʦ 

ʧʨʘʮʶʶʪʴ ʤʝʥʰʝ ʥʽʞ ʥʘ ʧʦʚʥʫ ʩʪʘʚʢʫ ʪʘ ʟʦʚʥʽʰʥʽʭ ʩʫʤʽʩʥʠʢʽʚ. ɸʥʘʣʽʟ ʷʢʽʩʥʦʛʦ 

ʧʨʦʬʝʩʦʨʩʴʢʦ-ʚʠʢʣʘʜʘʮʴʢʦʛʦ ʩʢʣʘʜʫ ʧʦʢʘʟʫʻ, ʱʦ ʫ 2018-2019 ʥʘʚʯʘʣʴʥʦʤʫ ʨʦʮʽ 

ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʦʩʽʙ, ʷʢʽ ʤʘʶʪʴ ʥʘʫʢʦʚʫ ʩʪʫʧʽʥʴ ʜʦʢʪʦʨʘ ʽ ʢʘʥʜʠʜʘʪʘ ʥʘʫʢ, 

ʩʢʣʘʣʘ 49,4% (ʫ 2010-2011 ʥʘʚʯʘʣʴʥʦʤʫ ʨʦʮʽ ī 33,2%). ɸʥʘʣʦʛʽʯʥʘ ʩʠʪʫʘʮʽʷ ʭʘ-

ʨʘʢʪʝʨʥʘ ʜʣʷ ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʘ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʷʢʽ ʤʘʶʪʴ ʫʯʝ-

ʥʝ ʟʚʘʥʥʷ ʧʨʦʬʝʩʦʨʘ ʪʘ ʜʦʮʝʥʪʘ: ʫ 2018-2019 ʥʘʚʯʘʣʴʥʦʤʫ ʨʦʮʽ ī 36,4%, ʫ 2010-

2011 ʥʘʚʯʘʣʴʥʦʤʫ ʨʦʮʽ ī 23,3%. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʠʷʚʣʝʥʽ ʚ ʩʠʩʪʝʤʽ ʚʠʱʦʾ ʦʩʚʽʪʠ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʪʝʥ-

ʜʝʥʮʽʾ ʜʦ ʟʤʝʥʰʝʥʥʷ ʛʦʣʦʚʥʠʭ ʢʽʣʴʢʽʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ (ʧʨʠʡʦʤ, ʚʠʧʫʩʢ, ʢʦʥʪʠʥ-

ʛʝʥʪ), ʜʘʥʘ ʛʘʣʫʟʴ ʝʢʦʥʦʤʽʢʠ ʨʝʛʽʦʥʫ ʟʘʣʠʰʘʻʪʴʩʷ ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ, ʚ 

ʥʽʡ ʧʨʘʮʶʻ ʙʣʠʟʴʢʦ 1,9 ʪʠʩ ʦʩʽʙ ʽ ʥʘʚʯʘʻʪʴʩʷ ʧʦʥʘʜ 17,7 ʪʠʩ ʦʩʽʙ. ʈʘʟʦʤ ʟ ʪʠʤ, 

ʘʥʘʣʽʟ ʜʝʤʦʛʨʘʬʽʯʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ ʽ ʧʦʣʽʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ 

ʋʢʨʘʾʥʽ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ, ʜʦʟʚʦʣʷʻ ʧʨʦʛʥʦʟʫʚʘʪʠ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʦʮʝʩʽʚ ʩʢʦʨʦ-

ʯʝʥʥʷ ʛʦʣʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʠʩʪʝʤʠ ʚʠʱʦʾ ʦʩʚʽʪʠ (ʢʽʣʴʢʽʩʪʴ ʚʠʰʽʚ, ʧʨʠʡʦʤ, ʢʦ-

ʥʪʠʥʛʝʥʪ, ʢʽʣʴʢʽʩʪʴ ʧʨʘʮʽʚʥʠʢʽʚ ʪʘ ʽʥ.). 

ɺʠʩʥʦʚʢʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʛʦʣʦʚʥʠʭ ʪʝʥʜʝʥʮʽʡ ʪʘ ʧʦʢʘʟʥʠʢʽʚ ʨʦʟʚʠʪʢʫ ʨʝʛʽʦ-

ʥʘʣʴʥʦʛʦ ʨʠʥʢʫ ʧʦʩʣʫʛ ʚʠʱʦʾ ʦʩʚʽʪʠ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʜʦʟʚʦʣʠʣʦ ʩʬʦʨʤʫ-

ʣʶʚʘʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ: 

1. ʈʝʛʽʦʥʘʣʴʥʠʡ ʨʠʥʦʢ ʧʦʩʣʫʛ ʚʠʱʦʾ ʦʩʚʽʪʠ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʭʘʨʘʢʪʝ-

ʨʠʟʫʻʪʴʩʷ ʪʝʥʜʝʥʮʽʻʶ ʩʢʦʨʦʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ  ʚʩʪʫʧʥʠʢʽʚ ʜʦ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽ-

ʪʠ. ʇʨʦʪʷʛʦʤ 2010-2020 ʨʨ. ʥʘʡʙʽʣʴʰʫ ʜʠʥʘʤʽʢʫ ʟʤʽʥ ʜʝʤʦʥʩʪʨʫʻ ʙʶʜʞʝʪʥʘ ʬʦ-

ʨʤʘ ʥʘʚʯʘʥʥʷ.  

2. ɿʨʦʩʪʘʻ ʧʦʧʠʪ ʥʘ ʪʘʢʽ ʥʘʧʨʷʤʠ ʧʽʜʛʦʪʦʚʢʠ ʷʢ çʉʦʮʽʘʣʴʥʽ ʪʘ ʧʦʚʝʜʽʥʢʦʚʽ 

ʥʘʫʢʠ, ʫʧʨʘʚʣʽʥʥʷ ʽ ʧʨʘʚʦè, çʆʩʚʽʪʘè. ʆʜʥʘʢ ʟʘ ʪʘʢʠʤʠ ʩʧʝʮʽʘʣʴʥʦʩʪʷʤʠ (ʥʘ-

ʧʨʷʤʘʤʠ ʧʽʜʛʦʪʦʚʢʠ) ʷʢ çʇʨʠʨʦʜʥʠʯʽ ʥʘʫʢʠè, çɻʫʤʘʥʽʪʘʨʥʽ ʥʘʫʢʠ ʽ ʤʠʩʪʝʮʪʚʦè, 

çɸʛʨʘʨʥʽ ʥʘʫʢʠ ʽ ʧʨʦʜʦʚʦʣʴʩʪʚʦè, çʊʨʘʥʩʧʦʨʪè, çʉʬʝʨʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷè ʥʘʤʽ-

ʪʠʣʘʩʷ ʩʧʘʜʥʘ ʪʝʥʜʝʥʮʽʷ. ʊʘʢʘ ʩʠʪʫʘʮʽʷ ʧʦʚ'ʷʟʘʥʘ ʟ ʧʝʨʝʥʘʩʠʯʝʥʥʷʤ ʨʠʥʢʫ ʧʨʘʮʽ 

ʚʠʧʫʩʢʥʠʢʘʤʠ ʜʘʥʠʭ ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ (ʥʘʧʨʷʤʽʚ ʧʽʜʛʦʪʦʚʢʠ) ʽ ʟʙʽʣʴʰʝʥʥʷʤ ʨʽʚʥʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʫ ʩʬʝʨʽ ʚʠʱʦʾ ʦʩʚʽʪʠ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʪʘ ʥʘ ʨʝʛʽ-

ʦʥʘʣʴʥʦʤʫ ʨʠʥʢʫ ʧʨʘʮʽ. 

3. ʇʝʨʤʘʥʝʥʪʥʠʡ ʧʨʦʮʝʩ ʩʢʦʨʦʯʝʥʥʷ ʦʙʩʷʛʽʚ ʧʨʠʡʦʤʫ ʜʦ ʟʘʢʣʘʜʽʚ ʚʠʱʦʾ 

ʦʩʚʽʪʠ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚʧʣʠʚʘʻ ʥʘ ʢʦʥʪʠʥʛʝʥʪ ʩʪʫʜʝʥʪʽʚ ʪʘ ʢʽʣʴʢʽʩʪʴ ʚʠʧʫ-

ʩʢʥʠʢʽʚ. ʋʧʨʦʜʦʚʞ 2010-2019 ʥʘʚʯʘʣʴʥʦʛʦ ʨʦʢʫ ʟʘʛʘʣʴʥʠʡ ʢʦʥʪʠʥʛʝʥʪ ʩʪʫʜʝʥ-

ʪʽʚ ʪʘ ʢʽʣʴʢʽʩʪʴ ʚʠʧʫʩʢʥʠʢʽʚ ʫ ʟʘʢʣʘʜʘʭ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟʘ ʫʩʽʤʘ ʬʦʨʤʘʤʠ ʥʘʚʯʘʥʥʷ 

ʩʢʦʨʦʪʠʣʠʩʴ ʥʘ 63,1% ʪʘ 57,1% ʚʽʜʧʦʚʽʜʥʦ. 
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4. ʇʦʟʠʪʠʚʥʦʶ ʪʝʥʜʝʥʮʽʻʶ ʜʣʷ ʏʝʨʥʽʛʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʻ ʟʙʽʣʴʰʝʥʥʷ ʯʠʩʝʣʴ-

ʥʦʩʪʽ ʧʝʜʘʛʦʛʽʯʥʠʭ ʪʘ ʥʘʫʢʦʚʦ-ʧʝʜʘʛʦʛʽʯʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚ, ʷʢʽ ʤʘʶʪʴ ʥʘʫʢʦʚʠʡ 

ʩʪʫʧʽʥʴ ʪʘ ʫʯʝʥʝ ʟʚʘʥʥʷ (ʧʨʦʪʷʛʦʤ 2010-2019 ʥʘʚʯʘʣʴʥʦʛʦ ʨʦʢʫ ʥʘ 16,2% ʪʘ 

13,1% ʚʽʜʧʦʚʽʜʥʦ). ʇʦʢʨʘʱʝʥʥʷ ʥʘʫʢʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʢʘʜʨʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʟʘ-

ʢʣʘʜʽʚ ʚʠʱʦʾ ʦʩʚʽʪʠ ʟʘʙʝʟʧʝʯʫʻ ʷʢʽʩʥʫ ʦʩʚʽʪʥʴʦ-ʢʚʘʣʽʬʽʢʘʮʽʡʥʫ ʧʽʜʛʦʪʦʚʢʫ ʬʘʭʽ-

ʚʮʽʚ. 
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Summary 

Afonina O.O. Regional Higher Education Services Market: the Main 

Tendencies and Development Indicators (on the Example of Chernihiv Region) 

Functioning of market relations is closely connected with the formation and development of 

education services market. This work is aimed at the research of the main tendencies and develop-

ment indicators at the higher education services market in Chernihiv region. 

A number of generally-accepted methods of scientific cognition are used for the research. The 

content of the work is based on the analysis of the statistics data about the activities of the higher 

educational establishments officially published by the Main Office of Statistics in Chernihiv region.  

The work is based on the informational data from the unified state electronic database on education 

(USEDE [YeDBO]) and the informational system ñVstup.OSVITA.UAò.  

The indicators characterizing the main directions in the development of educational estab-

lishments in Chernihiv region are analyzed to discover the specific features in the development of 

the higher education services market. On the territory of Chernihiv region there are 14 functioning 

establishments of higher education, 10 of which are run by the state and 4 are private, which totally 

makes 1,2% of all the number of higher educational establishments of the country. 

To estimate the potential of the educational services market in Chernihiv region, some indica-

tors of the higher education system functioning such as the structure of enrollment and graduation 

in the establishments of higher education and the dynamics of the student contingent are viewed 

upon. The dynamics of the student enrollment onto all the variety of educational programs offered 

by the establishments of higher education in Chernihiv region is studied.  

The scientific parameters of the personnel potential at the institutions of higher education are 

analyzed. The factors which influence the market conditions and the development of the higher edu-

cational system in the region are revealed. 

Key words: education services market, the establishments of higher education, graduates, 

students. 
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ʗɿʓʂʆɺɸʗ ʉʀʊʋɸʎʀʗ ɺ ɻʆʄɽʃʔʉʂʆʁ ʆɹʃɸʉʊʀ 

 

ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʨʫʩʩʢʦʛʦ ʠ ʙʝʣʦʨʫʩʩʢʦʛʦ 

ʷʟʳʢʦʚ ʩʨʝʜʠ ʥʘʩʝʣʝʥʠʷ ʚ ʮʝʣʦʤ, ʛʦʨʦʜʩʢʦʛʦ ʠ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʥʘʩʝʣʝʥʠʷ ʧʦ ʦʪʜʝʣʴʥʳʤ 

ʥʘʮʠʦʥʘʣʴʥʦʩʪʷʤ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ. ɺʳʷʚʣʷʶʪʩʷ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʛʦ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʷ ʷʟʳʢʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʩʝʣʝʥʠʷ ʠ ʠʭ ʜʠʥʘʤʠʢʠ ʚ ʨʘʟʨʝʟʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 

ʨʘʡʦʥʦʚ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʮʝʣʦʤ ʧʦ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ 

ʚ 9 ʨʘʡʦʥʘʭ ʠʟ 21 ʩʯʠʪʘʶʪ ʨʦʜʥʳʤ ʷʟʳʢʦʤ ʨʫʩʩʢʠʡ, ʙʦʣʴʰʠʥʩʪʚʦ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʮʝ-

ʣʦʤ, ʘ ʪʘʢʞʝ ʚ 18 ʨʘʡʦʥʘʭ ʩʯʠʪʘʶʪ ʨʦʜʥʳʤ ʙʝʣʦʨʫʩʩʢʠʡ ʷʟʳʢ. ʂʘʢ ʷʟʳʢ ʜʦʤʘʰʥʝʛʦ ʦʙʱʝ-

ʥʠʷ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʨʫʩʩʢʠʡ ʧʨʝʦʙʣʘʜʘʝʪ ʚʦ ʚʩʝʭ ʨʘʡʦʥʘʭ, ʩʝʣʴʩʢʦʛʦ ï ʧʨʝʦʙʣʘʜʘʝʪ ʚ 

ʮʝʣʦʤ ʧʦ ʦʙʣʘʩʪʠ ʠ ʚ 15 ʨʘʡʦʥʘʭ. ɺ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʡʦʥʦʚ ʜʦʣʠ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ 

ʫʚʝʣʠʯʠʣʠʩʴ. ʋʩʪʘʥʦʚʣʝʥʘ ʩʚʷʟʴ ʫʚʝʣʠʯʝʥʠʷ ʜʦʣʠ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʩ ʚʳʩʦʢʦʡ ʯʠʩʣʝʥʥʦʩʪʴʶ ʛʦ-

ʨʦʜʩʢʦʛʦ ʠ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʨʘʡʦʥʘ, ʫʚʝʣʠʯʝʥʠʝʤ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ, ʜʦʣʝʡ ʛʦʨʦʜʩʢʦ-

ʛʦ ʥʘʩʝʣʝʥʠʷ, ʩʨʝʜʥʝʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʦʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʷʟʳʢʦʚʘʷ ʩʠʪʫʘʮʠʷ, ʙʝʣʦʨʫʩʩʢʠʡ ʷʟʳʢ, ʨʫʩʩʢʠʡ ʷʟʳʢ, ʨʦʜʥʦʡ ʷʟʳʢ, 

ʷʟʳʢ ʜʦʤʘʰʥʝʛʦ ʦʙʱʝʥʠʷ, ɻʦʤʝʣʴʩʢʘʷ ʦʙʣʘʩʪʴ, ʧʝʨʝʧʠʩʴ ʥʘʩʝʣʝʥʠʷ 2019 ʛʦʜʘ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ. ʇʦʢʘʟʘʪʝʣʠ, ʦʪʦʙʨʘʞʘʶʱʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʦʩʫ-

ʜʘʨʩʪʚʝʥʥʳʭ ʷʟʳʢʦʚ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʝʣʘʨʫʩʴ ʟʘ ʧʝʨʠʦʜ ʥʝʟʘʚʠʩʠʤʦʩʪʠ, ʦʪʣʠʯʘ-

ʶʪʩʷ ʚʳʩʦʢʦʡ ʩʪʝʧʝʥʴʶ ʠʟʤʝʥʯʠʚʦʩʪʠ ʚʦ ʚʨʝʤʝʥʠ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝ. ɿʘ ʵʪʦʪ ʧʝ-

ʨʠʦʜ ʧʨʦʚʝʜʝʥʳ ʪʨʠ ʧʝʨʝʧʠʩʠ ʥʘʩʝʣʝʥʠʷ, ʧʦʢʘʟʘʚʰʠʝ ʢʘʯʝʩʪʚʝʥʥʳʝ ʦʪʣʠʯʠʷ 

ʜʠʥʘʤʠʢʠ ʷʟʳʢʦʚʦʡ ʩʠʪʫʘʮʠʠ ʚ ʠʥʪʝʨʚʘʣʳ ʚʨʝʤʝʥʠ ʤʝʞʜʫ ʧʝʨʝʧʠʩʷʤʠ:  

ï ʧʝʨʝʧʠʩʴ 1999 ʛ. ʟʘʬʠʢʩʠʨʦʚʘʣʘ ʧʦʚʳʰʝʥʠʝ ʜʦʣʠ ʣʶʜʝʡ, ʥʘʟʚʘʚʰʠʭ ʙʝ-

ʣʦʨʫʩʩʢʠʡ ʷʟʳʢ ʨʦʜʥʳʤ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʝʧʠʩʴʶ 1989 ʛ. (73,7% ʧʨʦʪʠʚ 

65,6% ʚ 1989 ʛ.); ʚ ʧʨʦʛʨʘʤʤʫ ʵʪʦʡ ʧʝʨʝʧʠʩʠ ʚʧʝʨʚʳʝ ʜʦʙʘʚʣʝʥ ʚʦʧʨʦʩ ʦ ʷʟʳʢʝ 

ʜʦʤʘʰʥʝʛʦ ʦʙʱʝʥʠʷ, ʨʝʟʫʣʴʪʘʪʳ ʦʪʚʝʪʘ ʥʘ ʢʦʪʦʨʳʡ ʜʣʷ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʩʦʩʪʘ-

ʚʠʣʠ 62,8%, ʜʣʷ ʙʝʣʦʨʫʩʩʢʦʛʦ ï 36,7%; 

ï ʧʝʨʝʧʠʩʴ 2009 ʛ. ʧʦʢʘʟʘʣʘ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʜʦʣʠ ʙʝʣʦʨʫʩʩʢʦʛʦ 

ʷʟʳʢʘ ʠ ʢʘʢ ʨʦʜʥʦʛʦ, ʠ ʢʘʢ ʷʟʳʢʘ ʜʦʤʘʰʥʝʛʦ ʦʙʱʝʥʠʷ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 53,2 ʠ 

23,4%), ʠ ʫʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʨʫʩʩʢʦʛʦ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 41,5 ʠ 70,2%); 

ï ʧʝʨʝʧʠʩʴ 2019 ʛ. ʦʪʣʠʯʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʣʠ ʢʘʢ ʨʫʩ-

ʩʢʦʛʦ, ʪʘʢ ʠ ʙʝʣʦʨʫʩʩʢʦʛʦ ʷʟʳʢʦʚ ʠ ʢʘʢ ʨʦʜʥʳʭ, ʠ ʢʘʢ ʷʟʳʢʦʚ ʜʦʤʘʰʥʝʛʦ ʦʙʱʝ-

ʥʠʷ ʚ ʮʝʣʦʤ ʧʦ ʩʪʨʘʥʝ (ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʫʚʝʣʠʯʠʣʠʩʴ ʥʘ 0,8-2,6%) ʟʘ ʩʯʸʪ ʩʥʠʞʝ-

ʥʠʷ ʜʦʣʠ ʠʥʳʭ ʷʟʳʢʦʚ ʠ ʜʦʣʠ ʥʝ ʜʘʚʰʠʭ ʥʠʢʘʢʦʛʦ ʦʪʚʝʪʘ, ʦʜʥʘʢʦ ʚʝʩʴʤʘ ʩʫʱʝ-

ʩʪʚʝʥʥʳʝ ʨʘʟʥʦʥʘʧʨʘʚʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʨʦʠʟʦʰʣʠ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʨʘʟʨʝʟʝ (ʥʘ 
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ʫʨʦʚʥʝ ʦʙʣʘʩʪʝʡ ʠ ʨʘʡʦʥʦʚ), ʘ ʪʘʢʞʝ ʚ ʨʘʟʥʳʭ ʢʘʪʝʛʦʨʠʷʭ ʥʘʩʝʣʝʥʠʷ (ʛʦʨʦʜʩʢʦʝ 

ʠ ʩʝʣʴʩʢʦʝ). 

ʂʘʞʜʘʷ ʦʙʣʘʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʠʥʜʠʚʠʜʫʘʣʴʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠ ʜʠ-

ʥʘʤʠʢʦʡ ʷʟʳʢʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʘ ʪʘʢʞʝ ʚʣʠʷʶʱʠʭ ʥʘ ʥʠʭ ʬʘʢʪʦʨʦʚ. 

ʎʝʣʴʶ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʷʟʳʢʦʚʦʡ ʩʠʪʫʘʮʠʠ ʚ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ, ʝʸ ʜʠʥʘʤʠʢʠ, ʪʝʨʨʠ-

ʪʦʨʠʘʣʴʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʧʦʢʘʟʘʪʝʣʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʫʩʩʢʦʛʦ ʠ ʙʝʣʦʨʫʩ-

ʩʢʦʛʦ ʷʟʳʢʦʚ. ɺ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʭʦʜʠʣʦ: 

ï ʦʧʨʝʜʝʣʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʫʩʩʢʦʛʦ ʠ ʙʝʣʦʨʫʩʩʢʦʛʦ ʷʟʳʢʦʚ 

ʥʘʩʝʣʝʥʠʝʤ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʮʝʣʦʤ ʠ ʧʦ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ ʨʘʡʦʥʘʤ; 

ï ʚʳʷʚʠʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʚʨʝʤʝʥʥʦʡ ʠ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʜʠʥʘʤʠʢʠ ʜʘʥʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʨʘʡʦʥʳ ʩ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠ ʤʠʥʠʤʘʣʴʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʨʫʩʩʢʦʛʦ ʠ ʙʝʣʦʨʫʩʩʢʦʛʦ ʷʟʳʢʦʚ; 

ï ʧʨʦʚʝʩʪʠ ʪʠʧʠʟʘʮʠʶ ʨʘʡʦʥʦʚ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʷʟʳʢʦʚ ʥʘ 

ʦʩʥʦʚʝ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ. 

ʆʙʲʝʢʪ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ɻʦ-

ʤʝʣʴʩʢʘʷ ʦʙʣʘʩʪʴ ʧʣʦʱʘʜʴʶ 40,4 ʪʳʩ. ʢʤ
2
, ʨʘʩʧʦʣʦʞʝʥʥʘʷ ʥʘ ʶʛʦ-ʚʦʩʪʦʢʝ ʈʝʩ-

ʧʫʙʣʠʢʠ ɹʝʣʘʨʫʩʴ, ʛʨʘʥʠʯʘʱʘʷ ʥʘ ʶʛʝ ʩ ʋʢʨʘʠʥʦʡ (ʥʘ ʧʨʦʪʷʞʝʥʠʠ 615 ʢʤ), ʥʘ 

ʚʦʩʪʦʢʝ ʩ ʈʦʩʩʠʝʡ (150 ʢʤ), ʥʘ ʟʘʧʘʜʝ ʩ ɹʨʝʩʪʩʢʦʡ ʦʙʣʘʩʪʴ, ʥʘ ʩʝʚʝʨʝ ï ʩ ʄʠʥ-

ʩʢʦʡ ʠ ʄʦʛʠʣʸʚʩʢʦʡ ʦʙʣʘʩʪʷʤʠ. ʅʘʩʝʣʝʥʠʝ ʩʦʩʪʘʚʣʷʝʪ 1 375 286 ʯʝʣ. (ʥʘ 

01.01.2021), ʠʟ ʢʦʪʦʨʳʭ 77,0% ʛʦʨʦʜʩʢʦʝ, 23,0% ʩʝʣʴʩʢʦʝ. ɸʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ 

ʮʝʥʪʨ ʛ. ɻʦʤʝʣʴ (507 795 ʯʝʣ.). ʅʘʮʠʦʥʘʣʴʥʳʡ ʩʦʩʪʘʚ: ʙʝʣʦʨʫʩʳ (87,2%), ʨʫʩ-

ʩʢʠʝ (7,8%), ʫʢʨʘʠʥʮʳ (1,8%), ʧʦʣʷʢʠ (0,2%), ʝʚʨʝʠ (0,1%). 

ʆʩʥʦʚʥʳʤʠ ʧʨʠʤʝʥʷʝʤʳʤʠ ʤʝʪʦʜʘʤʠ ʷʚʣʷʣʠʩʴ ʢʘʨʪʦʛʨʘʬʠʯʝʩʢʠʡ, ʩʪʘʪʠ-

ʩʪʠʯʝʩʢʠʡ, ʘʥʘʣʠʪʠʯʝʩʢʠʡ, ʩʨʘʚʥʠʪʝʣʴʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ. ɼʣʷ ʩʦʩʪʘʚʣʝʥʠʷ 

ʢʘʨʪ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ɻʀʉ MapInfo. ʀʩʪʦʯʥʠʢʦʤ ʜʘʥʥʳʭ ʷʚʣʷʣʠʩʴ ʦʧʫʙʣʠʢʦʚʘʥ-

ʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʝʨʝʧʠʩʝʡ ʥʘʩʝʣʝʥʠʷ [1, 2]. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɺ ʮʝʣʦʤ ʧʦ ʦʙʣʘʩʪʠ ʩʦʛʣʘʩʥʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʧʝʨʝʧʠʩʠ ʥʘʩʝʣʝʥʠʷ 2019 ʛ. ʩʦʦʪʥʦʰʝʥʠʝ ʧʦ ʜʦʣʝ ʨʦʜʥʦʛʦ ʷʟʳʢʘ: ʨʫʩʩʢʠʡ ï 

50,0%, ʙʝʣʦʨʫʩʩʢʠʡ 47,0% (ʚ 2019 ʛ. ʚʧʝʨʚʳʝ ʜʦʣʷ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʢʘʢ ʨʦʜʥʦʛʦ 

ʧʨʝʚʳʩʠʣʘ ʜʦʣʶ ʙʝʣʦʨʫʩʩʢʦʛʦ); ʧʦ ʜʦʣʝ ʷʟʳʢʘ ʜʦʤʘʰʥʝʛʦ ʦʙʱʝʥʠʷ: ʨʫʩʩʢʠʡ 

83,2%, ʙʝʣʦʨʫʩʩʢʠʡ 14,5%. ɸʥʘʣʦʛʠʯʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʦʪʜʝʣʴʥʦ ʜʣʷ ʛʦʨʦʜʩʢʦʛʦ 

ʠ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʠ ʠʟʤʝʥʝʥʠʷ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʝʟʫʣʴʪʘ-

ʪʘʤʠ ʧʝʨʝʧʠʩʠ 2009 ʛ. ʧʦʢʘʟʘʥʳ ʚ ʪʘʙʣ. 1. 

ɺʠʜʥʦ, ʯʪʦ ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʪʝʤʧʳ ʨʦʩʪʘ ʜʦʣʠ ʣʶʜʝʡ, ʥʘʟʚʘʚʰʠʭ 

ʨʫʩʩʢʠʡ ʷʟʳʢ ʩʚʦʠʤ ʨʦʜʥʳʤ ʠ ʷʟʳʢʦʤ ʜʦʤʘʰʥʝʛʦ ʦʙʱʝʥʠʷ, ʦʯʝʥʴ ʚʳʩʦʢʠ ʠ ʚ 

4,6ï7,8 ʨʘʟʘ ʧʨʝʚʳʰʘʶʪ ʘʥʘʣʦʛʠʯʥʳʝ ʪʝʤʧʳ ʨʦʩʪʘ ʜʣʷ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ. 

 

 



Scientific Notes of Sumy State Pedagogical University. Geographical Sci. 2021. Vol. 2, Iss. 2 

111 

ʊʘʙʣʠʮʘ 1 

ʗʟʳʢʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʛʦʨʦʜʩʢʦʛʦ ʠ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, % 

ʇʦʢʘʟʘʪʝʣʴ 

ʛʦʨʦʜʩʢʦʝ ʥʘʩʝʣʝʥʠʝ ʩʝʣʴʩʢʦʝ ʥʘʩʝʣʝʥʠʝ 

ʟʥʘʯʝʥʠʝ  

ʚ 2019 ʛ. 

ʠʟʤʝʥʝʥʠʝ ʩ 

2009 ʛ. 

ʟʥʘʯʝʥʠʝ  

ʚ 2019 ʛ. 

ʠʟʤʝʥʝʥʠʝ  

ʩ 2009 ʛ. 

ɼʦʣʷ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʢʘʢ ʨʦʜʥʦʛʦ 54,0 +3,8 36,6 +17,4 

ɼʦʣʷ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʢʘʢ ʷʟʳʢʘ ʜʦ-

ʤʘʰʥʝʛʦ ʦʙʱʝʥʠʷ 
88,1 +3,7 67,5 +28,7 

ɼʦʣʷ ʙʝʣʦʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʢʘʢ ʨʦʜʥʦʛʦ 42,9 ï2,8 60,4 ï18,1 

ɼʦʣʷ ʙʝʣʦʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʢʘʢ ʷʟʳʢʘ 

ʜʦʤʘʰʥʝʛʦ ʦʙʱʝʥʠʷ 
9,6 ï0,8 30,5 ï25,2 

 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʷʟʳʢʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦ ʦʪʜʝʣʴʥʳʤ ʥʘʮʠʦʥʘʣʴʥʦʩʪʷʤ 

ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣ. 2. ʀʟ ʯʝʪʳʨʸʭ ʢʨʫʧʥʝʡʰʠʭ ʥʘʮʠʦʥʘʣʴʥʦʩʪʝʡ ʙʦʣʴʰʝ ʧʦʣʦʚʠʥʳ 

ʦʧʨʦʰʝʥʥʳʭ ʥʘʟʳʚʘʣʠ ʙʝʣʦʨʫʩʩʢʠʡ ʷʟʳʢ ʨʦʜʥʳʤ ʪʦʣʴʢʦ ʩʨʝʜʠ ʙʝʣʦʨʫʩʦʚ, ʨʫʩ-

ʩʢʠʡ ʷʟʳʢ ï ʩʨʝʜʠ ʨʫʩʩʢʠʭ ʠ ʫʢʨʘʠʥʮʝʚ. ʗʟʳʢʦʤ ʜʦʤʘʰʥʝʛʦ ʦʙʱʝʥʠʷ ʥʘʟʚʘʣʠ 

ʨʫʩʩʢʠʡ ʷʟʳʢ ʙʦʣʴʰʠʥʩʪʚʦ ʦʧʨʦʰʝʥʥʳʭ ʚʩʝʭ ʯʝʪʳʨʸʭ ʥʘʮʠʦʥʘʣʴʥʦʩʪʝʡ. 

ʊʘʙʣʠʮʘ 2 

ʗʟʳʢʦʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʦʪʜʝʣʴʥʳʤ ʥʘʮʠʦʥʘʣʴʥʦʩʪʷʤ, % 

 ʙʝʣʦʨʫʩʩʢʠʡ ʨʫʩʩʢʠʡ ʫʢʨʘʠʥʩʢʠʡ ʧʦʣʴʩʢʠʡ 

ʈ* ɼ ʈ ɼ ʈ ɼ ʈ ɼ 

ɹʝʣʦʨʫʩʳ 53,5 16,4 46,3 83,6 0,1 0,0 0,0 0,0 

ʈʫʩʩʢʠʝ  1,0 0,7 98,5 99,3 0,1 0,0 0,0 0,0 

ʋʢʨʘʠʥʮʳ 2,3 2,8 71,2 95,2 26,3 2,0 0,0 0,0 

ʇʦʣʷʢʠ 45,7 40,2 43,2 58,2 1,6 0,2 9,0 1,1 

ʇʨʠʤʝʯʘʥʠʝ: * ʈ ï ʨʦʜʥʦʡ ʷʟʳʢ; ɼ ï ʷʟʳʢ ʜʦʤʘʰʥʝʛʦ ʦʙʱʝʥʠʷ 

 

ɺ ʨʘʟʨʝʟʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʨʘʡʦʥʦʚ ʥʘʙʣʶʜʘʶʪʩʷ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠ-

ʯʠʷ ʧʦ ʜʦʣʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʷʟʳʢʦʚ ʢʘʢ ʨʦʜʥʳʭ ʠ ʢʘʢ ʷʟʳʢʦʚ ʜʦʤʘʰʥʝʛʦ ʦʙ-

ʱʝʥʠʷ. ɺ 9 ʨʘʡʦʥʘʭ ʠʟ 21 ʙʦʣʝʝ 50% ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʥʘʟʚʘʣʠ ʩʚʦʠʤ ʨʦʜ-

ʥʳʤ ʷʟʳʢʦʤ ʨʫʩʩʢʠʡ (ʨʠʩ. 1), ʤʘʢʩʠʤʫʤ ï ʚ ɼʦʙʨʫʰʩʢʦʤ (81,0%), ʈʝʯʠʮʢʦʤ 

(62,5), ɽʣʴʩʢʦʤ (62,0) ʨʘʡʦʥʘʭ, ʤʠʥʠʤʫʤ ʚ ʃʦʝʚʩʢʦʤ (27,9), ʇʝʪʨʠʢʦʚʩʢʦʤ 

(31,2), ɹʨʘʛʠʥʩʢʦʤ (33,8) ʨʘʡʦʥʘʭ. ʉʨʝʜʠ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʙʦʣʝʝ 50% ʥʘʩʝ-

ʣʝʥʠʷ ʝʛʦ ʥʘʟʚʘʣʠ ʨʦʜʥʳʤ ʚ 3 ʨʘʡʦʥʘʭ ï ɼʦʙʨʫʰʩʢʦʤ, ɻʦʤʝʣʴʩʢʠʤ, ʂʦʨʤʷʥ-

ʩʢʦʤ. ʄʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ ʵʪʦʛʦ ʧʦʢʘʟʘʪʝʣʷ ʚ ʃʝʣʴʯʠʮʢʦʤ ʠ ʅʘʨʦʚʣʷʥʩʢʦʤ 

(ʧʦ 10,3%) ʠ ɹʨʘʛʠʥʩʢʦʤ (12,2%) ʨʘʡʦʥʘʭ. 

ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ ʧʝʨʝʧʠʩʴʶ 2009 ʛʦʜʘ ʪʦʣʴʢʦ ʚ ʜʚʫʭ ʨʘʡʦʥʘʭ ʦʪʤʝʯʝʥʦ 

ʫʤʝʥʴʰʝʥʠʝ ʜʦʣʠ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʥʘʟʚʘʚʰʠʭ ʨʫʩʩʢʠʡ ʷʟʳʢ ʨʦʜʥʳʤ ï 

ɻʦʤʝʣʴʩʢʦʤ ʠ ɺʝʪʢʦʚʩʢʦʤ (ʨʠʩ. 2). ɺ ʦʩʪʘʣʴʥʳʭ ʵʪʘ ʜʦʣʷ ʫʚʝʣʠʯʠʣʘʩʴ ʦʪ 3,8% ʚ 

ʄʦʟʳʨʩʢʦʤ ʨʘʡʦʥʝ ʜʦ 40,8% ʚ ɽʣʴʩʢʦʤ ʠ 37,1% ʚ ɾʠʪʢʦʚʠʯʩʢʦʤ. ʉʨʝʜʠ ʩʝʣʴ-

ʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʫʚʝʣʠʯʠʣʩʷ ʚʦ ʚʩʝʭ ʨʘʡʦʥʘʭ, ʢʨʦʤʝ ʅʘʨʦʚʣʷʥ-

ʩʢʦʛʦ (ʛʜʝ ʦʥ ʫʤʝʥʴʰʠʣʩʷ ʥʘ 1,7%), ʚ ʤʘʢʩʠʤʘʣʴʥʦʡ ʩʪʝʧʝʥʠ ʚ ʂʦʨʤʷʥʩʢʦʤ (ʥʘ 

44,7%), ɾʣʦʙʠʥʩʢʦʤ (ʥʘ 27,6), ɼʦʙʨʫʰʩʢʦʤ (ʥʘ 25,5) ʨʘʡʦʥʘʭ. 
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1 ï ʤʝʥʝʝ 40; 2 ï 40-50; 3 ï 50-60;  

4 ï 60-70; 5 ï ʙʦʣʝʝ 70 

1 ï ʤʝʥʝʝ 20; 2 ï 20-30; 3 ï 30-40;  

4 ï 40-50; 5 ï ʙʦʣʝʝ 50 

ʛʦʨʦʜʩʢʦʝ ʥʘʩʝʣʝʥʠʝ ʩʝʣʴʩʢʦʝ ʥʘʩʝʣʝʥʠʝ 

ʈʠʩ. 1. ɼʦʣʷ ʛʦʨʦʜʩʢʦʛʦ ʠ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʥʘʟʚʘʚʰʝʛʦ ʨʫʩʩʢʠʡ ʷʟʳʢ ʩʚʦʠʤ ʨʦʜ-

ʥʳʤ ʷʟʳʢʦʤ ʧʦ ʨʘʡʦʥʘʤ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ,% 

 

 

  
ʫʤʝʥʴʰʝʥʠʝ: 1 ï 0-10; ʫʚʝʣʠʯʝʥʠʝ:  

2 ï 0-10; 3 ï 10-20; 4 ï 20-30; 5 ï ʙʦʣʝʝ 30 

ʫʚʝʣʠʯʝʥʠʝ: 1 ï ʤʝʥʝʝ 10; 2 ï 10-15;  

3 ï 15-20; 4 ï 20-25; 5 ï ʙʦʣʝʝ 25 

ʛʦʨʦʜʩʢʦʝ ʥʘʩʝʣʝʥʠʝ ʩʝʣʴʩʢʦʝ ʥʘʩʝʣʝʥʠʝ 

ʈʠʩ. 2. ʀʟʤʝʥʝʥʠʝ ʜʦʣʠ ʛʦʨʦʜʩʢʦʛʦ ʠ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʥʘʟʚʘʚʰʝʛʦ ʨʫʩʩʢʠʡ ʷʟʳʢ 

ʩʚʦʠʤ ʨʦʜʥʳʤ ʷʟʳʢʦʚ ʧʦ ʨʘʡʦʥʘʤ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2009-2019 ʛʛ.,% 

 

ɼʦʣʷ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʥʘʟʚʘʚʰʝʛʦ ʨʫʩʩʢʠʡ ʷʟʳʢ ʷʟʳʢʦʤ ʜʦʤʘʰʥʝʛʦ 

ʦʙʱʝʥʠʷ (ʨʠʩ. 3), ʤʠʥʠʤʘʣʴʥʘ ʚ ʅʘʨʦʚʣʷʥʩʢʦʤ ʨʘʡʦʥʝ ï 69,5%. ɺʦ ʚʩʝʭ ʦʩʪʘʣʴ-

ʥʳʭ ʨʘʡʦʥʘʭ ʦʥʘ ʙʦʣʴʰʝ 80%, ʘ ʚ 6 ʨʘʡʦʥʘʭ ʙʦʣʴʰʝ 90%. ʄʘʢʩʠʤʘʣʴʥʦʝ ʟʥʘʯʝ-

ʥʠʝ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʠʤʝʝʪ ʚ ɼʦʙʨʫʰʩʢʦʤ (96,6%), ɾʣʦʙʠʥʩʢʦʤ (92,3%) ʠ 

ʈʝʯʠʮʢʦʤ (91,5%). ʉʨʝʜʠ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʴ-

ʰʠʡ ʨʘʟʙʨʦʩ ʟʥʘʯʝʥʠʡ: ʧʨʝʚʳʰʝʥʠʝ 50% ʦʪʤʝʯʝʥʦ ʚ 15 ʨʘʡʦʥʘʭ, ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʚ ɼʦʙʨʫʰʩʢʦʤ (90,4%), ɻʦʤʝʣʴʩʢʦʤ (83,2%) ʠ ɺʝʪʢʦʚʩʢʦʤ (81,8%) 

ʨʘʡʦʥʦʚ, ʤʠʥʠʤʘʣʴʥʦʝ ï ʚ ʅʘʨʦʚʣʷʥʩʢʦʤ (20,1%), ɹʨʘʛʠʥʩʢʦʤ (37,2%), ʆʢ-

ʪʷʙʨʴʩʢʦʤ (41,1%) ʨʘʡʦʥʘʭ. 
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ʇʦ ʩʨʘʚʥʝʥʠʶ ʩ 2009 ʛʦʜʦʚ ʜʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʚ ʦʩʥʦʚʥʦʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ 

(ʨʠʩ. 4). ʄʘʢʩʠʤʘʣʴʥʦʝ ʫʚʝʣʠʯʝʥʠʝ ʜʣʷ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʥʘʙʣʶʜʘʝʪʩʷ ʚ 

ɹʫʜʘ-ʂʦʰʝʣʸʚʩʢʦʤ ʨʘʡʦʥʝ (ʥʘ 44,0%), ʜʣʷ ʩʝʣʴʩʢʦʛʦ ï ʚ ʃʦʝʚʩʢʦʤ (ʥʘ 66,4%). 

  

1 ï ʤʝʥʝʝ 80; 2 ï 80-85; 3 ï 85-90;  

4 ï 90-95; 5 ï ʙʦʣʝʝ 95 

1 ï ʤʝʥʝʝ 45; 2 ï 45-60; 3 ï 60-75;  

4 ï 75-90; 5 ï ʙʦʣʝʝ 90 

ʛʦʨʦʜʩʢʦʝ ʥʘʩʝʣʝʥʠʝ ʩʝʣʴʩʢʦʝ ʥʘʩʝʣʝʥʠʝ 

ʈʠʩ. 3. ɼʦʣʷ ʛʦʨʦʜʩʢʦʛʦ ʠ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʥʘʟʚʘʚʰʝʛʦ ʨʫʩʩʢʠʡ ʷʟʳʢ ʷʟʳʢʦʤ  

ʜʦʤʘʰʥʝʛʦ ʦʙʱʝʥʠʷ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʧʦ ʨʘʡʦʥʘʤ, % 

 

 

  
ʫʤʝʥʴʰʝʥʠʝ: 1 ï 0ï5; ʫʚʝʣʠʯʝʥʠʝ:  

2 ï 0-10; 3 ï 10-20; 4 ï 20-30; 5 ï ʙʦʣʝʝ 30 

ʫʚʝʣʠʯʝʥʠʝ: 1 ï ʤʝʥʝʝ 10; 2 ï 10-25;  

3 ï 25-40; 4 ï 40-55; 5 ï ʙʦʣʝʝ 55 

ʛʦʨʦʜʩʢʦʝ ʥʘʩʝʣʝʥʠʝ ʩʝʣʴʩʢʦʝ ʥʘʩʝʣʝʥʠʝ 

ʈʠʩ. 4. ʀʟʤʝʥʝʥʠʝ ʜʦʣʠ ʛʦʨʦʜʩʢʦʛʦ ʠ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ, ʥʘʟʚʘʚʰʝʛʦ ʨʫʩʩʢʠʡ ʷʟʳʢ 

ʷʟʳʢʦʤ ʜʦʤʘʰʥʝʛʦ ʦʙʱʝʥʠʷ ʧʦ ʨʘʡʦʥʘʤ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ ʚ 2009-2019 ʛʛ., %  

 

ɼʣʷ ʚʩʝʛʦ ʥʘʩʝʣʝʥʠʷ ʨʘʡʦʥʦʚ ʫʩʪʘʥʦʚʣʝʥʘ ʦʪʨʠʮʘʪʝʣʴʥʘʷ ʩʚʷʟʴ ʜʦʣʠ ʙʝʣʦ-

ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʠ ʢʘʢ ʨʦʜʥʦʛʦ, ʠ ʢʘʢ ʷʟʳʢʘ ʜʦʤʘʰʥʝʛʦ ʦʙʱʝʥʠʷ ʩʦ ʟʥʘʯʝʥʠʝʤ 

ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʚ ʨʘʡʦʥʘʭ (ʣʠʥʝʡʥʳʡ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝ-

ʣʷʮʠʠ ʉʠʤʧʩʦʥʘ r = ï0,52 ʠ r = ï0,47 ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʟʜʝʩʴ ʠ ʜʘʣʝʝ p < 0,05); ʩʦ 

ʩʨʝʜʥʝʡ ʥʦʤʠʥʘʣʴʥʦʡ ʥʘʯʠʩʣʝʥʥʦʡ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʦʡ ʚ ʨʘʡʦʥʘʭ (ʧʦ ʦʙʦʠʤ ʧʦ-

ʢʘʟʘʪʝʣʷʤ r = ï0,44); ʩ ʯʠʩʣʝʥʥʦʩʪʴʶ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ (ʧʦ ʦʙʦʠʤ ʧʦʢʘʟʘʪʝ-

ʣʷʤ r = ï0,43). ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʜʦʣʝʡ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ 
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ʨʘʡʦʥʝ ʠ ʜʦʣʝʡ ʙʝʣʦʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʢʘʢ ʨʦʜʥʦʛʦ ʨʘʚʝʥ r = ï0,47, ʜʦʣʝʡ ʨʫʩʩʢʦʛʦ 

ʷʟʳʢʘ ʢʘʢ ʨʦʜʥʦʛʦ r = 0,44. 

ɼʣʷ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʤʝʞʜʫ ʜʦʣʷʤʠ ʨʫʩ-

ʩʢʦʛʦ ʷʟʳʢʘ ʢʘʢ ʨʦʜʥʦʛʦ ʚ 2009 ʠ 2019 ʛʛ. r = 0,67, ʢʘʢ ʷʟʳʢʘ ʜʦʤʘʰʥʝʛʦ ʦʙʱʝ-

ʥʠʷ r = 0,57. ʊʝʩʥʦʪʘ ʩʚʷʟʠ ʤʝʞʜʫ ʦʜʥʠʤ ʠ ʪʝʤ ʞʝ ʷʟʳʢʦʤ ʚ 2019 ʛ. ʢʘʢ ʨʦʜʥʳʤ 

ʠ ʢʘʢ ʷʟʳʢʦʤ ʜʦʤʘʰʥʝʛʦ ʦʙʱʝʥʠʷ ʪʘʢʞʝ ʥʝ ʷʚʣʷʝʪʩʷ ʚʳʩʦʢʦʡ ï ʜʣʷ ʨʫʩʩʢʦʛʦ r = 

0,60, ʜʣʷ ʙʝʣʦʨʫʩʩʢʦʛʦ r = 0,58. ɺ 2009 ʛ. ʵʪʘ ʩʚʷʟʴ ʙʳʣʘ ʟʥʘʯʠʪʝʣʴʥʦ ʪʝʩʥʝʝ ï 

ʜʣʷ ʨʫʩʩʢʦʛʦ r = 0,79, ʜʣʷ ʙʝʣʦʨʫʩʩʢʦʛʦ r = 0,83. 

ɼʣʷ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʨʫʩʩʢʠʤ ʷʟʳʢʦʤ ʢʘʢ ʨʦʜʥʳʤ ʠ 

ʢʘʢ ʜʦʤʘʰʥʠʤ ʚ 2019 ʛ. ʙʳʣʘ r = 0,87 (ʚ 2009 ʛ. r = 0,97). ʇʦ ʧʝʨʝʧʠʩʠ 2009 ʛ. 

ʚʳʷʚʣʝʥʘ ʩʚʷʟʴ ʤʝʞʜʫ ʯʠʩʣʝʥʥʦʩʪʴʶ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʨʘʡʦʥʘ ʠ ʜʦʣʷ ʨʫʩ-

ʩʢʦʛʦ ʷʟʳʢʘ ʢʘʢ ʨʦʜʥʦʛʦ (r = 0,65) ʠ ʢʘʢ ʜʦʤʘʰʥʝʛʦ (r = 0,68). ɺ 2019 ʛ. ʜʘʥʥʳʝ 

ʟʥʘʯʝʥʠʷ ʩʫʱʝʩʪʚʝʥʥʦ ʩʥʠʟʠʣʠʩʴ: ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʯʠʩʣʝʥʥʦʩʪʴʶ ʩʝʣʴʩʢʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʠ ʜʦʣʝʡ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʢʘʢ ʨʦʜʥʦʛʦ ʩʪʘʣʘ r = 0,48, ʘ ʩʚʷʟʴ ʩ ʜʦʣʝʡ 

ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʢʘʢ ʜʦʤʘʰʥʝʛʦ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʥʝʟʥʘʯʠʤʘ. ʇʦʣʦʞʠʪʝʣʴʥʘʷ ʩʚʷʟʴ 

ʚʳʷʚʣʝʥʘ ʪʘʢʞʝ ʤʝʞʜʫ ʜʦʣʝʡ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʢʘʢ ʜʦʤʘʰʥʝʛʦ ʠ ʟʥʘʯʝʥʠʝʤ ʫʚʝ-

ʣʠʯʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʨʘʡʦʥʝ ʩ 2009 ʧʦ 2019 ʛʛ. (r = 0,44), 

ʜʦʣʝʡ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʢʘʢ ʨʦʜʥʦʛʦ ʠ ʟʥʘʯʝʥʠʝʤ ʫʚʝʣʠʯʝʥʠʷ ʯʠʩʣʝʥʥʦʩʪʠ ʚʩʝʛʦ 

ʥʘʩʝʣʝʥʠʷ ʚ ʨʘʡʦʥʝ (r = 0,49). ʉʚʷʟʴ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ 2009 ʠ 2019 ʛʛ. ʩʣʝ-

ʜʫʶʱʘʷ: ʜʣʷ ʜʦʣʠ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʢʘʢ ʨʦʜʥʦʛʦ r = 0,79, ʢʘʢ ʜʦʤʘʰʥʝʛʦ r = 0,60. 

ʂʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʜʦʣʝʡ ʷʟʳʢʦʚ ʢʘʢ ʨʦʜʥʳʭ ʜʣʷ ʛʦʨʦʜʩʢʦʛʦ ʠ ʩʝʣʴʩʢʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʨʘʡʦʥʦʚ ʚ 2019 ʛ. ʩʦʩʪʘʚʣʷʝʪ r = 0,65 ʜʣʷ ʙʝʣʦʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʠ r = 

0,62 ʜʣʷ ʨʫʩʩʢʦʛʦ; ʜʣʷ ʷʟʳʢʦʚ ʜʦʤʘʰʥʝʛʦ ʦʙʱʝʥʠʷ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ r = 0,47 ʠ r 

= 0,46. ɺ 2009 ʛʦʜʫ ʵʪʠ ʧʦʢʘʟʘʪʝʣʠ ʩʦʩʪʘʚʣʷʣʠ ʜʣʷ ʜʦʣʠ ʷʟʳʢʦʚ ʢʘʢ ʨʦʜʥʳʭ r = 

0,86 ʢʘʢ ʜʣʷ ʙʝʣʦʨʫʩʩʢʦʛʦ, ʪʘʢ ʠ ʜʣʷ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ; ʜʣʷ ʷʟʳʢʦʚ ʜʦʤʘʰʥʝʛʦ 

ʦʙʱʝʥʠʷ ï ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ r = 0,86 ʠ r = 0,76. 

ʉ ʧʦʤʦʱʴʶ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʤʝʪʦʜʦʤ k ʩʨʝʜʥʠʭ ʨʘʡʦʥʳ ɻʦʤʝʣʴʩʢʦʡ 

ʦʙʣʘʩʪʠ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ 5 (ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʦʤ ʉʪʸʨʜʞʝʩʘ) ʛʨʫʧʧ ʧʦ 

ʩʭʦʜʩʪʚʫ ʷʟʳʢʦʚʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʨʠʩ. 5ʘ). ɸʥʘʣʠʟ ʧʨʦʚʦʜʠʣʩʷ ʧʦ 24 ʧʘʨʘʤʝʪ-

ʨʘʤ (ʜʦʣʷ ʫʢʘʟʘʚʰʠʭ ʨʫʩʩʢʠʡ ʠ ʙʝʣʦʨʫʩʩʢʠʡ ʷʟʳʢʠ ʢʘʢ ʨʦʜʥʳʝ ʠ ʢʘʢ ʷʟʳʢʠ ʜʦ-

ʤʘʰʥʝʛʦ ʦʙʱʝʥʠʷ ʩʨʝʜʠ ʛʦʨʦʜʩʢʦʛʦ ʠ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ 2009 ʠ 2019 ʛʦʜʘʭ 

ï 16 ʧʘʨʘʤʝʪʨʦʚ, ʘ ʪʘʢʞʝ ʠʟʤʝʥʝʥʠʝ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʩ 2009 ʧʦ 2019 ʛʦʜ ï 8 ʧʘ-

ʨʘʤʝʪʨʦʚ). ɼʨʝʚʦʚʠʜʥʘʷ ʜʠʘʛʨʘʤʤʘ ʠʝʨʘʨʭʠʯʝʩʢʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ, ʦʪʨʘʞʘʶ-

ʱʘʷ ʧʘʨʘʤʝʪʨ ʩʭʦʜʩʪʚʘ ʨʘʡʦʥʦʚ ʦʙʣʘʩʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 5ʙ. 

ʆʩʥʦʚʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʣʘʩʪʝʨʦʚ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 3. ɺ ʢʣʘʩʪʝʨ 1 

ʚʦʰʣʠ ʪʨʠ ʨʘʡʦʥʘ, ʚ ʢʦʪʦʨʳʭ ʨʫʩʩʢʠʡ ʷʟʳʢ ʷʚʣʷʝʪʩʷ ʨʦʜʥʳʤ ʜʣʷ ʤʝʥʝʝ 50% ʛʦ-

ʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ. ɼʣʷ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʤʠʥʠʤʘʣʝʥ ʩʨʝʜʠ 

ʚʩʝʭ ʢʣʘʩʪʝʨʦʚ. ɼʣʷ ʥʝʛʦ ʪʘʢʞʝ ʤʠʥʠʤʘʣʴʥʘ ʜʦʣʷ ʨʫʩʩʢʦʛʦ ʢʘʢ ʷʟʳʢʘ ʜʦʤʘʰʥʝ-

ʛʦ ʦʙʱʝʥʠʷ (ʝʜʠʥʩʪʚʝʥʥʳʡ ʢʣʘʩʪʝʨ, ʛʜʝ ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ ʤʝʥʝʝ 50%), ʧʨʠʨʦʩʪ ʜʦ-
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ʣʠ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʢʘʢ ʨʦʜʥʦʛʦ ʠ ʢʘʢ ʷʟʳʢʘ ʜʦʤʘʰʥʝʛʦ ʦʙʱʝʥʠʷ. ʄʘʢʩʠʤʘʣʴʥʳʝ 

ʧʦʢʘʟʘʪʝʣʠ ʜʣʷ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʥʘʙʣʶʜʘʶʪʩʷ ʚ ʢʣʘʩʪʝʨʘʭ 4 ʠ 5, ʧʝʨʚʳʡ ʚʢʣʶʯʘ-

ʝʪ ʜʚʘ ʨʘʡʦʥʘ ʥʘ ʛʨʘʥʠʮʝ ʩ ʈʦʩʩʠʝʡ, ʚʪʦʨʦʡ ʦʙʲʝʜʠʥʷʝʪ ʥʘʠʙʦʣʝʝ ʨʘʟʚʠʪʳʝ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʤ ʦʪʥʦʰʝʥʠʠ ʨʘʡʦʥʳ ʩ ʢʨʫʧʥʳʤʠ ʛʦʨʦʜʘʤʠ. 

  

ʘ) ʙ) 

ʘ) ʣʦʢʘʣʠʟʘʮʠʷ ʨʘʡʦʥʦʚ, ʦʪʥʝʩʸʥʥʳʤ ʢ ʨʘʟʣʠʯʥʳʤ ʢʣʘʩʪʝʨʘʤ; 

 ʙ) ʜʨʝʚʦʚʠʜʥʘʷ ʜʠʘʛʨʘʤʤʘ, ʦʪʨʘʞʘʶʱʘʷ ʩʪʝʧʝʥʴ ʩʭʦʜʩʪʚʘ ʨʘʡʦʥʦʚ 

ʈʘʡʦʥʳ: 1 ï ʆʢʪʷʙʨʴʩʢʠʡ, 2 ï ɹʨʘʛʠʥʩʢʠʡ, 3 ï ɹʫʜʘ-ʂʦʰʝʣʸʚʩʢʠʡ, 4 ï ʂʦʨʤʷʥʩʢʠʡ,  

5 ï ɼʦʙʨʫʰʩʢʠʡ, 6 ï ɻʦʤʝʣʴʩʢʠʡ, 7 ï ʂʘʣʠʥʢʦʚʠʯʩʢʠʡ, 8 ï ʂʦʨʤʷʥʩʢʠʡ, 9 ï ʍʦʡʥʠʢʩʢʠʡ, 10 ï 

ʃʦʝʚʩʢʠʡ, 11 ï ʃʝʣʴʯʠʮʢʠʡ, 12 ï ʄʦʟʳʨʩʢʠʡ, 13 ï ʅʘʨʦʚʣʷʥʩʢʠʡ, 14 ï ʇʝʪʨʠʢʦʚʩʩʢʠʡ, 15 ï 

ʈʦʛʘʯʸʚʩʢʠʡ, 16 ï ʈʝʯʠʮʢʠʡ, 17 ï ʉʚʝʪʣʦʛʦʨʩʢʠʡ, 18 ï ɺʝʪʢʦʚʩʢʠʡ, 19 ïɽʣʴʩʢʠʡ,  

20 ï ɾʣʦʙʠʥʩʢʠʡ, 21 ï ɾʠʪʢʦʚʠʯʩʢʠʡ 

ʈʠʩ. 5. ʈʝʟʫʣʴʪʘʪʳ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʡʦʥʦʚ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ 

 

ʊʘʙʣʠʮʘ 3 
ʉʨʝʜʥʠʝ ʧʦ ʢʣʘʩʪʝʨʘʤ ʧʦʢʘʟʘʪʝʣʠ ʜʦʣʠ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʢʘʢ ʨʦʜʥʦʛʦ ʠ ʢʘʢ ʷʟʳʢʘ  

ʜʦʤʘʰʥʝʛʦ ʦʙʱʝʥʠʷ, ʠʟʤʝʥʝʥʠʷ ʵʪʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘ 2009-2019 ʛʛ. 

ʇʦʢʘʟʘʪʝʣʴ 
ʢʣʘʩʪʝʨʳ 

1 2 3 4 5 

ɼʦʣʷ ʨʫʩʩʢʦʛʦ, ʢʘʢ ʨʦʜʥʦʛʦ (ɻʅ*), 2019 45,9 36,7 54,0 68,4 56,0 

ɼʦʣʷ ʨʫʩʩʢʦʛʦ, ʢʘʢ ʷʟʳʢʘ ʜʦʤʘʰʥʝʛʦ ʦʙʱʝʥʠʷ 

(ɻʅ), 2019 
86,9 82,1 87,2 93,6 88,9 

ɼʦʣʷ ʨʫʩʩʢʦʛʦ, ʢʘʢ ʨʦʜʥʦʛʦ (ʉʅ), 2019 20,3 21,5 28,0 53,6 40,6 

ɼʦʣʷ ʨʫʩʩʢʦʛʦ, ʢʘʢ ʷʟʳʢʘ ʜʦʤʘʰʥʝʛʦ ʦʙʱʝʥʠʷ 

(ʉʅ), 2019 
40,9 55,8 59,8 86,1 72,5 

ʀʟʤʝʥʝʥʠʝ ʜʦʣʠ ʨʫʩʩʢʦʛʦ, ʢʘʢ ʨʦʜʥʦʛʦ (ɻʅ), 

2009ï2019 
10,1 15,5 35,2 0,4 7,5 

ʀʟʤʝʥʝʥʠʝ ʜʦʣʠ ʨʫʩʩʢʦʛʦ, ʢʘʢ ʷʟʳʢʘ ʜʦʤʘʰʥʝ-

ʛʦ ʦʙʱʝʥʠʷ (ɻʅ), 2009ï2019 
14,2 29,8 19,6 4,7 4,2 

ʀʟʤʝʥʝʥʠʝ ʜʦʣʠ ʨʫʩʩʢʦʛʦ, ʢʘʢ ʨʦʜʥʦʛʦ (ʉʅ), 

2009-2019 
9,7 13,9 20,4 23,4 16,2 

ʀʟʤʝʥʝʥʠʝ ʜʦʣʠ ʨʫʩʩʢʦʛʦ, ʢʘʢ ʷʟʳʢʘ ʜʦʤʘʰʥʝ-

ʛʦ ʦʙʱʝʥʠʷ (ʉʅ), 2009ï2019 
17,0 37,5 40,6 27,8 24,9 

ʇʨʠʤʝʯʘʥʠʝ: * ï ɻʅ ï ʛʦʨʦʜʩʢʦʝ ʥʘʩʝʣʝʥʠʷ, ʉʅ ï ʩʝʣʴʩʢʦʝ ʥʘʩʝʣʝʥʠʝ 

 

ɿʘʢʣʶʯʝʥʠʝ. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʩʣʝʜʫʶʱʠʝ ʦʩ-

ʥʦʚʥʳʝ ʚʳʚʦʜʳ.  
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1. ɹʦʣʴʰʠʥʩʪʚʦ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʚ ʮʝʣʦʤ ʧʦ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʚ 9 ʨʘʡ-

ʦʥʘʭ ʠʟ 21 ʩʯʠʪʘʶʪ ʨʦʜʥʳʤ ʷʟʳʢʦʤ ʨʫʩʩʢʠʡ, ʙʦʣʴʰʠʥʩʪʚʦ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ 

ʚ ʮʝʣʦʤ ʧʦ ʦʙʣʘʩʪʠ, ʘ ʪʘʢʞʝ ʚ 18 ʨʘʡʦʥʘʭ ʩʯʠʪʘʶʪ ʨʦʜʥʳʤ ʙʝʣʦʨʫʩʩʢʠʡ ʷʟʳʢ. 

ʂʘʢ ʷʟʳʢ ʜʦʤʘʰʥʝʛʦ ʦʙʱʝʥʠʷ ʛʦʨʦʜʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʨʫʩʩʢʠʡ ʧʨʝʦʙʣʘʜʘʝʪ ʚʦ 

ʚʩʝʭ ʨʘʡʦʥʘʭ, ʜʣʷ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʦʥ ʧʨʝʦʙʣʘʜʘʝʪ ʚ ʮʝʣʦʤ ʧʦ ʦʙʣʘʩʪʠ ʠ ʚ 6 

ʨʘʡʦʥʘʭ. 

2. ɺ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʨʘʡʦʥʦʚ ʜʦʣʷ ʨʫʩʩʢʦʛʦ ʷʟʳʢʘ ʢʘʢ ʨʦʜʥʦʛʦ 

ʠ ʢʘʢ ʷʟʳʢʘ ʜʦʤʘʰʥʝʛʦ ʦʙʱʝʥʠʷ ʛʦʨʦʜʩʢʦʛʦ ʠ ʩʝʣʴʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʫʚʝʣʠʯʠ-

ʣʘʩʴ, ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʫʚʝʣʠʯʝʥʠʝ ʩʦʩʪʘʚʠʣʦ ʥʝʩʢʦʣʴʢʦ ʜʝʩʷʪʢʦʚ ʧʨʦʮʝʥʪʦʚ. 

3. ʂʣʘʩʪʝʨʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʚʳʜʝʣʠʪʴ ʧʷʪʴ ʛʨʫʧʧ ʨʘʡʦʥʦʚ, ʭʘʨʘʢʪʝʨʠ-

ʟʫʶʱʠʭʩʷ ʨʘʟʣʠʯʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʷʟʳʢʦʚʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠ ʠʭ ʜʠʥʘʤʠʢʠ, ʢʦʨ-

ʨʝʣʷʮʠʦʥʥʳʭ ʘʥʘʣʠʟ ï ʚʳʷʚʠʪʴ ʬʘʢʪʦʨʳ, ʩʚʷʟʘʥʥʳʝ ʩʦ ʟʥʘʯʝʥʠʝʤ ʷʟʳʢʦʚʳʭ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ ʠ ʦʧʨʝʜʝʣʠʪʴ ʪʝʩʥʦʪʫ ʵʪʠʭ ʩʚʷʟʝʡ. 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʆʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʧʦ ʚʦʟʨʘʩʪʫ ʠ ʧʦʣʫ, ʩʦʩʪʦʷʥʠʶ ʚ 

ʙʨʘʢʝ, ʫʨʦʚʥʶ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʮʠʦʥʘʣʴʥʦʩʪʷʤ, ʷʟʳʢʫ, ʠʩʪʦʯʥʠʢʘʤ ʩʨʝʜʩʪʚ ʢ ʩʫʱʝʩʪʚʦʚʘʥʠʶ 

ʧʦ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ: ʩʪʘʪ. ʙʶʣʣ. / ʅʘʮ. ʩʪʘʪ. ʢ-ʪ ʈɹ, ɻʣʘʚ. ʩʪʘʪ. ʫʧʨ. ɻʦʤ. ʦʙʣʘʩʪʠ. ɻʦʤʝʣʴ, 

2020. 71 ʩ.  

2. ʆʙʱʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ, ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʧʦ ʚʦʟʨʘʩʪʫ ʠ ʧʦʣʫ, ʩʦʩʪʦʷʥʠʶ ʚ 

ʙʨʘʢʝ, ʫʨʦʚʥʶ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʮʠʦʥʘʣʴʥʦʩʪʷʤ, ʷʟʳʢʫ, ʠʩʪʦʯʥʠʢʘʤ ʩʨʝʜʩʪʚ ʢ ʩʫʱʝʩʪʚʦʚʘʥʠʶ 

ʧʦ ɻʦʤʝʣʴʩʢʦʡ ʦʙʣʘʩʪʠ: ʩʪʘʪ. ʙʶʣʣ. / ʅʘʮ. ʩʪʘʪ. ʢ-ʪ ʈɹ, ɻʣʘʚ. ʩʪʘʪ. ʫʧʨ. ɻʦʤ. ʦʙʣʘʩʪʠ. ɻʦʤʝʣʴ, 

2010. 37 ʩ. 

Summary 

Sokolov A.S. Linguistic Situation in Gomel Region. 

The paper analyzes the indicators of spread of Russian and Belarusian among population as 

a whole, urban and rural population, population by separate nationalities of Gomel oblast. The fea-

tures of territorial distribution of population linguistic characteristics and their dynamics in the 

context of administrative districts are revealed. It was found that the majority of urban population 

in the region as a whole (54.0%), as well as in 9 districts out of 21, consider Russian as their native 

language, the majority of rural population in the region as a whole (60.0%), as well as in 18 dis-

tricts consider Belarusian as their native language. As the language of domestic communication of 

urban population, Russian prevails in all districts (in the region as a whole, 88.1%), of rural ï pre-

vails in the whole in the region (67.5%) and in 15 districts. Compared to the 2009 census, only two 

districts showed a decrease in the share of urban population who called Russian their native lan-

guage ï Gomel and Vetka, in the rest this share increased by a value from 3.8% to 40.8%, only in 

one district the share of rural population who called Russian as their native language decreased 

(Narovlya, by 1.7%), in other districts this indicator increases by a value from 5.2 to 44.7%. A sta-

tistically significant association between the increase in the share of the Russian language and 

large urban and rural population size of the districts, degree of increasing of total population, the 

share of urban population, and average wage in districts has been established. 

Key words: linguistic situation, Russian, Belarusian, native language, home language, Gomel 

oblast, 2019 population census. 
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ʉɽʇɸʈɸʊʀɿʄ ʋ ɺɽʃʀʂʆɹʈʀʊɸʅɯɰ:  

ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʆʉʅʆɺʅʀʍ ʆʉɽʈɽɼʂɯɺ 

 

ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʚʠʚʯʝʥʥʶ ʩʝʧʘʨʘʪʠʟʤʫ ʫ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ. ʈʦʟʛʣʷʥʫʪʽ ʦʩʥʦʚʥʽ ʦʩʝ-

ʨʝʜʢʠ ʧʦʰʠʨʝʥʥʷ, ʧʨʠʯʠʥʠ, ʬʦʨʤʠ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʦʷʚʽʚ ʮʴʦʛʦ ʷʚʠʱʘ ʚ ʆʙôʻʜʥʘʥʦʤʫ ʂʦ-

ʨʦʣʽʚʩʪʚʽ. ʉʝʧʘʨʘʪʠʟʤ ʨʽʟʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʤʘʻ ʤʽʩʮʝ ʽ ʚ ʯʘʩʪʠʥʘʭ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ 

ʜʝʨʞʘʚʠ (ʐʦʪʣʘʥʜʽʷ, ʇʽʥʽʯʥʘ ɯʨʣʘʥʜʽʷ, ʋʝʣʴʩ), ʽ ʚ ɿʘʤʦʨʩʴʢʠʭ ʊʝʨʠʪʦʨʽʷʭ ʪʘ ʂʦʨʦʥʥʠʭ ɿʝʤ-

ʣʷʭ, ʥʘ ʷʢʽ ʧʦʰʠʨʶʻʪʴʩʷ ʾʾ ʩʫʚʝʨʝʥʽʪʝʪ (ɻʽʙʨʘʣʪʘʨ, ʏʘʛʦʩ, ʦʩʪʨʽʚ ʄʝʥ, ʅʦʨʤʘʥʜʩʴʢʽ ʦʩʪʨʦ-

ʚʠ ɻʝʨʥʩʽ ʪʘ ɼʞʝʨʩʽ, ʐʝʪʣʘʥʜʩʴʢʽ ʦʩʪʨʦʚʠ (ʦʩʪʨʽʚ ʌʦʨʚʽʢ ɻʦʣʴʤ) ʪʘ ʽʥ.). ʆʩʝʨʝʜʢʦʤ ʟ ʥʘʡ-

ʙʽʣʴʰ ʘʢʪʠʚʥʠʤʠ ʩʝʧʘʨʘʪʠʩʪʩʴʢʠʤʠ ʥʘʩʪʨʦʷʤʠ ʻ ʐʦʪʣʘʜʽʷ; ʚ ʋʝʣʴʩʽ, ʇʽʚʥʽʯʥʽʡ ɯʨʣʘʥʜʽʾ, 

ɸʥʛʣʽʾ, ʽʥʰʠʭ ʪʝʨʠʪʦʨʽʷʭ ʧʨʦʷʚʠ ʩʝʧʘʨʘʪʠʟʤʫ ʻ ʧʦʤʽʨʢʦʚʘʥʠʤʠ ʘʙʦ ʣʘʪʝʥʪʥʠʤʠ. ɿʘ ʬʦʨʤʦʶ 

ʧʨʦʷʚʫ ʫ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ʧʝʨʝʚʘʞʘʻ ʩʝʧʘʨʘʪʠʟʤ ʩʝʮʝʩʽʡʥʠʡ ʪʘ ʽʨʝʜʝʥʪʠʟʤ. ɿʘʟʚʠʯʘʡ, ʩʝʧʘ-

ʨʘʪʠʟʤ ʫ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ʚʠʢʣʠʢʘʥʠʡ ʧʨʘʛʥʝʥʥʷʤ ʝʪʥʽʯʥʠʭ ʛʨʫʧ, ʱʦ ʢʦʤʧʘʢʪʥʦ ʧʨʦʞʠʚʘʶʪʴ 

ʥʘ ʾʾ ʪʝʨʠʪʦʨʽʾ, ʜʦ ʩʪʚʦʨʝʥʥʷ ʚʣʘʩʥʠʭ ʜʝʨʞʘʚ. ʂʨʘʾʥʽ ʜʦʚʦʜʠʪʴʩʷ ʧʨʦʪʠʩʪʦʷʪʠ ʮʽʣʽʡ ʥʠʟʮʽ 

ʧʨʦʙʣʝʤ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʩʝʧʘʨʘʪʠʟʤʦʤ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʝʧʘʨʘʪʠʟʤ, ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ, ʩʝʮʝʩʽʷ, ʽʨʝʜʝʥʪʠʟʤ, ʘʚʪʦʥʦʤʽʷ.  

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʉʝʧʘʨʘʪʠʟʤ ʻ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʭ ʧʨʦ-

ʙʣʝʤ ʩʫʯʘʩʥʦʛʦ ʩʚʽʪʫ. ʍʦʯʘ ʜʘʥʘ ʧʨʦʙʣʝʤʘ ʻ ʚʥʫʪʨʽʰʥʴʦʶ ʜʣʷ ʢʦʞʥʦʾ ʦʢʨʝʤʦ 

ʚʟʷʪʦʾ ʢʨʘʾʥʠ, ʦʜʥʘʢ ʚʦʥʘ ʤʘʻ ʟʥʘʯʥʠʡ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʽ ʥʘ ʤʽʞʥʘʨʦʜʥʠʡ ʘʚ-

ʪʦʨʠʪʝʪ ʢʨʘʾʥ ʟ ʦʩʝʨʝʜʢʘʤʠ ʩʝʧʘʨʘʪʠʟʤʫ ʡ ʥʘ ʤʽʞʥʘʨʦʜʥʫ ʦʙʩʪʘʥʦʚʢʫ ʚ ʮʽʣʦʤʫ. 

ʉʝʧʘʨʘʪʠʩʪʩʴʢʽ ʨʫʭʠ ʨʽʟʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʘ ʟʥʘʯʥʽ ʦʩʝʨʝʜʢʠ ʩʝʧʘʨʘʪʠʟʤʫ ʽʩʥʫ-

ʶʪʴ ʽ ʚ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ ɭʚʨʦʧʠ, ʘʣʝ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʚʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ 

ʥʘʙʫʣʠ ʧʨʦʷʚʠ ʩʝʧʘʨʘʪʠʟʤʫ ʫ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ. ʂʦʣʠʰʥʽʡ ʢʝʨʤʘʥʠʯ ʧʨʦʤʠʩʣʦʚʦʾ 

ʨʝʚʦʣʶʮʽʾ, ʦʜʥʘ ʟ ʥʘʡʙʽʣʴʰʠʭ ʻʚʨʦʧʝʡʩʴʢʠʭ ʜʝʨʞʘʚ, ʚʠʩʦʢʦʨʦʟʚʠʥʝʥʘ ʧʦʩʪʽʥʜʫ-

ʩʪʨʽʘʣʴʥʘ ʢʨʘʾʥʘ ʟ ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰʠʭ ʚʽʡʩʴʢʦʚʠʭ ʙʶʜʞʝʪʽʚ ʩʚʽʪʫ, ʚʦʥʘ ʡ ʟʘʨʘʟ 

ʚʽʜʽʛʨʘʻ ʚʘʞʣʠʚʫ ʨʦʣʴ ʫ ʤʽʞʥʘʨʦʜʥʠʭ ʩʧʨʘʚʘʭ ʽ ʚʦʜʥʦʯʘʩ ʧʝʨʝʙʫʚʘʻ ʧʽʜ ʧʨʠʮʽ-

ʣʦʤ ʩʝʧʘʨʘʪʠʟʤʫ. ɺʠʡʰʦʚʰʠ ʟʽ ʩʢʣʘʜʫ ɭʚʨʦʩʦʶʟʫ ʥʘʧʨʠʢʽʥʮʽ ʩʽʯʥʷ 2020 ʨʦʢʫ, 

ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ ʡ ʩʘʤʘ ʤʘʻ ʟʘʛʨʦʟʫ ʚʪʨʘʪʠ ʪʝʨʠʪʦʨʽʘʣʴʥʦʾ ʮʽʣʽʩʥʦʩʪʽ.  

ʄʝʪʘ. ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ ʜʘʥʦʾ ʩʪʘʪʪʽ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʦʩʥʦʚʥʠʭ ʦʩʝʨʝʜʢʽʚ ʩʝ-

ʧʘʨʘʪʠʟʤʫ ʫ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ, ʡʦʛʦ ʧʨʠʯʠʥ, ʬʦʨʤ, ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʨʦʷʚʽʚ ʪʘ ʤʦʞ-

ʣʠʚʠʭ ʥʘʩʣʽʜʢʽʚ ʜʣʷ ʟʙʝʨʝʞʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʜʝʨʞʘʚʠ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ʋ ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʥʷ  ʙʫʣʠ ʚʠʢʦʨʠʩʪʘ-

ʥʽ ʥʘʫʢʦʚʽ ʧʦʣʦʞʝʥʥʷ ʧʫʙʣʽʢʘʮʽʡ, ʧʨʠʩʚʷʯʝʥʠʭ ʚʠʟʥʘʯʝʥʥʶ ʩʫʪʥʦʩʪʽ ʩʝʧʘʨʘʪʠʟ-
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ʤʫ, ʡʦʛʦ ʧʨʠʯʠʥ ʪʘ ʨʽʟʥʦʚʠʜʽʚ, ʘ ʪʘʢʦʞ ʥʘʫʢʦʚʦ-ʤʝʪʦʜʦʣʦʛʽʯʥʽ ʨʦʟʨʦʙʢʠ ʆ. ɼʤʽ-

ʪʨʽʻʚʦʾ, ɸ. ʈʦʢʦʩʦʚʩʴʢʦʾ, ɭ. ɼʘʥʠʣʦʚʠʯʘ ʪʘ ʽʥ.,  ʧʨʠʩʚʷʯʝʥʽ ʚʠʚʯʝʥʥʶ ʧʨʦʷʚʽʚ 

ʩʝʧʘʨʘʪʠʟʤʫ, ʡʦʛʦ ʧʨʠʯʠʥ ʪʘ ʥʘʩʣʽʜʢʽʚ ʚ ʦʢʨʝʤʠʭ ʯʘʩʪʠʥʘʭ ʪʘ ʪʝʨʠʪʦʨʽʷʭ ɺʝʣʠ-

ʢʦʙʨʠʪʘʥʽʾ. 

ʋ ʷʢʦʩʪʽ ʦʩʥʦʚʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʣʽʪʝʨʘʪʫʨʥʠʡ, 

ʧʦʨʽʚʥʷʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʠʡ, ʢʘʨʪʦʛʨʘʬʽʯʥʠʡ, ʘʥʘʣʽʟʫ ʡ ʩʠʥʪʝʟʫ, ʘʥʘʣʽʟʫ ʢʦʥʪʝʥʪʫ 

ʚ ʤʝʜʽʘ, ʫʟʘʛʘʣʴʥʝʥʥʷ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʉʝʧʘʨʘʪʠʟʤ ʫ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ʚʠʢʣʠʢʘʥʠʡ 

ʧʨʘʛʥʝʥʥʷʤ ʝʪʥʽʯʥʠʭ ʛʨʫʧ, ʱʦ ʢʦʤʧʘʢʪʥʦ ʧʨʦʞʠʚʘʶʪʴ ʥʘ ʾʾ ʪʝʨʠʪʦʨʽʾ, ʜʦ ʩʪʚʦ-

ʨʝʥʥʷ ʚʣʘʩʥʠʭ ʜʝʨʞʘʚ. ʉʝʧʘʨʘʪʠʟʤ ʨʽʟʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʤʘʻ ʤʽʩʮʝ ʽ ʚ ʯʘʩʪʠʥʘʭ, 

ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʾʾ ʩʢʣʘʜʫ, ʡ ʫ ɿʘʤʦʨʩʴʢʠʭ ʊʝʨʠʪʦʨʽʷʭ ʪʘ ʂʦʨʦʥʥʠʭ ɿʝʤʣʷʭ, ʥʘ ʷʢʽ 

ʧʦʰʠʨʶʻʪʴʩʷ ʾʾ ʩʫʚʝʨʝʥʽʪʝʪ, ʘʣʝ ʷʢʽ ʜʦ ʩʢʣʘʜʫ ʆʙôʻʜʥʘʥʦʛʦ ʂʦʨʦʣʽʚʩʪʚʘ ʥʝ ʚʭʦ-

ʜʷʪʴ. ʉʝʧʘʨʘʪʠʩʪʩʴʢʽ ʥʘʩʪʨʦʾ ʩʬʦʨʤʫʚʘʣʠʩʷ ʚ ʐʦʪʣʘʥʜʽʾ, ʇʽʚʥʽʯʥʽʡ ɯʨʣʘʥʜʽʾ, ɻʽ-

ʙʨʘʣʪʘʨʽ, ʏʘʛʦʩʽ, ʋʝʣʴʩʽ, ʥʘ ʦʩʪʨʦʚʽ ʄʝʥ, ʦʜʥʘʢ ʥʘʡʙʽʣʴʰ ʷʩʢʨʘʚʽ ʧʨʦʷʚʠ ʮʝ 

ʷʚʠʱʝ ʤʘʻ ʚ ʐʦʪʣʘʥʜʽʾ ʪʘ ʇʽʚʥʽʯʥʽʡ ɯʨʣʘʥʜʽʾ.  

ʐʦʪʣʘʥʜʽʷ, ʤʘʶʯʠ ʚʣʘʩʥʠʡ ʧʘʨʣʘʤʝʥʪ, ʧʨʘʚʦʚʫ ʩʠʩʪʝʤʫ, ʜʝʨʞʘʚʥʫ ʮʝʨʢʚʫ 

ʥʘ ʩʴʦʛʦʜʥʽ ʻ ʥʘʡʙʽʣʴʰ ʘʚʪʦʥʦʤʥʦʶ ʟ ʯʦʪʠʨʴʦʭ ʧʦʣʽʪʠʢʦ-ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʯʘʩ-

ʪʠʥ ʆʙôʻʜʥʘʥʦʛʦ ʂʦʨʦʣʽʚʩʪʚʘ. ʐʦʪʣʘʥʜʩʴʢʠʡ ʩʝʧʘʨʘʪʠʟʤ ʩʝʮʝʩʽʡʥʠʡ ʟʘ ʬʦʨ-

ʤʦʶ ʧʨʦʷʚʫ, ʡʦʛʦ ʦʩʥʦʚʥʦʶ ʤʝʪʦʶ ʻ ʚʠʭʽʜ ʟʽ ʩʢʣʘʜʫ ʆʙôʻʜʥʘʥʦʛʦ ʂʦʨʦʣʽʚʩʪʚʘ ʽ 

ʫʪʚʦʨʝʥʥʷ ʥʝʟʘʣʝʞʥʦʾ ʢʨʘʾʥʠ. ʇʨʠʯʠʥʠ ʰʦʪʣʘʥʜʩʴʢʦʛʦ ʩʝʧʘʨʘʪʠʟʤʫ, ʧʝʨʝʚʘʞʥʦ, 

ʝʢʦʥʦʤʽʯʥʽ, ʽʩʪʦʨʠʯʥʽ ʪʘ ʧʦʣʽʪʠʯʥʽ. ʗʢʱʦ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʝʢʦʥʦʤʽʯʥʽ ʯʠʥʥʠʢʠ, 

ʪʦ ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʘʢʪʠʚʽʟʫʚʘʣʠ ʩʝʧʘʨʘʪʠʩʪʩʴʢʽ ʥʘʩʪʨʦʾ ʚʽʜʢʨʠʪʪʷ ʥʘʬʪʦʚʠʭ 

ʨʦʜʦʚʠʱ ʙʽʣʷ ʩʭʽʜʥʠʭ ʙʝʨʝʛʽʚ ʐʦʪʣʘʥʜʽʾ. ʎʝ ʧʽʜʩʠʣʠʣʦ ʜʫʤʢʫ ʧʨʦ ʩʫʚʝʨʝʥʽʪʝʪ 

ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʜʦʙʨʦʙʫʪʫ ʐʦʪʣʘʥʜʽʾ ʙʝʟ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ. ʑʦʜʦ ʽʩʪʦʨʠʯʥʠʭ ʪʘ 

ʧʦʣʽʪʠʯʥʠʭ ʧʨʠʯʠʥ, ʷʢʽ ʤʘʶʪʴ ʙʽʣʴʰ ʛʣʠʙʦʢʝ ʢʦʨʽʥʥʷ, ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ, ʧʦ-

ʯʠʥʘʶʯʠ ʚʽʜ ʨʘʥʥʴʦʛʦ ʩʝʨʝʜʥʴʦʚʽʯʯʷ ʡ  ʜʦ 1707 ʨʦʢʫ ʐʦʪʣʘʥʜʽʷ ʙʫʣʘ ʢʦʨʦʣʽʚʩ-

ʪʚʦʤ ʥʝʟʘʣʝʞʥʠʤ ʽ ʣʠʰʝ ʫ ʪʨʘʚʥʽ 1707 ʨʦʢʫ, ʥʘ ʦʩʥʦʚʽ ʧʽʜʧʠʩʘʥʦʛʦ ʨʦʢʦʤ ʨʘʥʽ-

ʰʝ ʉʦʶʟʥʦʛʦ ʜʦʛʦʚʦʨʫ ʟ ɸʥʛʣʽʻʶ, ʩʪʘʣʘ ʯʣʝʥʦʤ ʮʴʦʛʦ ʧʦʣʽʪʠʯʥʦʛʦ ʩʦʶʟʫ, ʘ ʚʽʜ-

ʪʘʢ ï ʆʙôʻʜʥʘʥʦʛʦ ʂʦʨʦʣʽʚʩʪʚʘ, ʭʦʯʘ ʚʞʝ ʪʦʜʽ ʥʘʨʦʜ ʐʦʪʣʘʥʜʽʾ ʮʝʡ ʩʦʶʟ ʥʝ 

ʩʧʨʠʡʤʘʚ, ʚʣʘʰʪʦʚʫʶʯʠ ʯʠʩʣʝʥʥʽ ʧʨʦʪʝʩʪʠ ʚ ʛʦʣʦʚʥʠʭ ʤʽʩʪʘʭ ʢʨʘʾʥʠ.  ɺʞʝ ʪʦʜʽ 

ʩʬʦʨʤʫʚʘʣʘʩʴ ʜʦʚʦʣʽ ʧʦʪʫʞʥʘ ʦʧʦʟʠʮʽʷ ʘʥʪʠʩʦʶʟʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʅʘ ʤʝʞʽ 19-20 

ʩʪ. ʨʫʭ ʟʘ ʥʝʟʘʣʝʞʥʽʩʪʴ ʢʨʘʾʥʠ ʘʢʪʠʚʽʟʫʚʘʚʩʷ, ʡ ʟʘʨʘʟ, ʫʞʝ ʚ 21 ʩʪʦʣʽʪʪʽ, ʚʽʜʙʫ-

ʚʘʶʪʴʩʷ ʧʨʦʮʝʩʠ, ʱʦ ʩʧʨʠʷʶʪʴ ʚʽʜʦʢʨʝʤʣʝʥʥʶ ʐʦʪʣʘʥʜʽʾ. ɺʝʣʠʢʫ ʧʽʜʪʨʠʤʢʫ 

ʩʝʨʝʜ ʥʘʩʝʣʝʥʥʷ ʤʘʻ ʐʦʪʣʘʥʜʩʴʢʘ ʥʘʮʽʦʥʘʣʴʥʘ ʧʘʨʪʽʷ, ʧʨʝʜʩʪʘʚʥʠʢʠ ʷʢʦʾ ʚʝ-

ʜʫʪʴ ʘʢʪʠʚʥʫ ʙʦʨʦʪʴʙʫ ʟʘ ʥʝʟʘʣʝʞʥʽʩʪʴ ʪʘ ʯʘʩ ʚʽʜ ʯʘʩʫ ʽʥʽʮʽʶʶʪʴ ʧʨʦʚʝʜʝʥʥʷ 

ʨʝʬʝʨʝʥʜʫʤʽʚ ʱʦʜʦ ʮʴʦʛʦ ʧʠʪʘʥʥʷ. ɼʝʷʢʽ ʯʣʝʥʠ ʰʦʪʣʘʥʜʩʴʢʦʛʦ ʫʨʷʜʫ ʥʘʚʽʪʴ ʟʘ-

ʷʚʣʷʶʪʴ, ʱʦ ʥʝʟʘʣʝʞʥʽʩʪʴ ʢʨʘʾʥʘ ʤʦʞʝ ʦʜʝʨʞʘʪʠ ʫʞʝ ʚʧʨʦʜʦʚʞ 10 ʥʘʩʪʫʧʥʠʭ  

ʨʦʢʽʚ. ɿʦʢʨʝʤʘ, ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʦʛʦ ʚ ʫʩʽʭ ʰʦʪʣʘʥʜʩʴʢʠʭ ʨʝʛʽʦʥʘʭ ʦʧʠʪʫʚʘʥʥʷ ʫ 

ʩʝʨʧʥʽ 2019 ʨ. ʛʦʪʦʚʥʽʩʪʴ ʧʨʦʛʦʣʦʩʫʚʘʪʠ ʟʘ ʥʝʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ʥʘ 
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ʯʝʨʛʦʚʦʤʫ ʨʝʬʝʨʝʥʜʫʤʽ ʚʠʩʣʦʚʠʣʠ ʙʽʣʴʰʝ 50% ʛʨʦʤʘʜʷʥ, ʦʩʦʙʣʠʚʦ ʤʦʣʦʜʴ, ʪʦ-

ʜʽ ʷʢ ʧʽʜ ʯʘʩ ʨʝʬʝʨʝʥʜʫʤʫ ʫ ʚʝʨʝʩʥʽ 2014 ʨʦʢʫ ʙʽʣʴʰʝ ʧʦʣʦʚʠʥʠ ʚʠʙʦʨʮʽʚ ʥʝ ʧʽ-

ʜʪʨʠʤʘʣʠ ʥʝʟʘʣʝʞʥʽʩʪʴ ʐʦʪʣʘʥʜʽʾ [1]. ʇʽʜʩʠʣʠʚ ʩʝʧʘʨʘʪʠʩʪʩʴʢʽ ʥʘʩʪʨʦʾ ʽ ʙʨʝʢ-

ʩʠʪ, ʷʢʠʤ ʥʝʚʜʦʚʦʣʝʥʘ ʐʦʪʣʘʥʜʽʷ, ʙʦ ʥʝ ʧʽʜʪʨʠʤʫʻ ʚʠʭʽʜ  ʟ ɭʉ, ʦʩʢʽʣʴʢʠ ʙʘʯʠʪʴ 

ʩʚʦʻ ʤʘʡʙʫʪʥʻ ʫ ʡʦʛʦ ʩʢʣʘʜʽ. ɼʽʶʯʠʡ ʰʦʪʣʘʥʜʩʴʢʠʡ ʫʨʷʜ ʥʘʛʦʣʦʰʫʚʘʚ ʥʘ ʥʝʦʙ-

ʭʽʜʥʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʯʝʨʛʦʚʦʛʦ ʨʝʬʝʨʝʥʜʫʤʫ ʱʝ ʜʦ ʧʦʯʘʪʢʫ 2021 ʨʦʢʫ, ʦʜʥʘʢ 

ʧʨʝʤ'ʻʨ-ʤʽʥʽʩʪʨ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ɹʦʨʠʩ ɼʞʦʥʩʦʥ ʚʽʜʧʦʚʽʚ ʚʽʜʤʦʚʦʶ, ʦʩʢʽʣʴʢʠ 

ʧʝʨʝʢʦʥʘʥʠʡ, ʱʦ ʨʝʬʝʨʝʥʜʫʤʠ çʥʝ ʤʘʶʪʴ ʦʩʦʙʣʠʚʦ ʦʙ'ʻʜʥʘʚʯʦʾ ʩʠʣʠ ʜʣʷ ʥʘ-

ʩʪʨʦʶ ʢʨʘʾʥʠ, ʚʦʥʠ ʧʦʚʠʥʥʽ ʚʽʜʙʫʚʘʪʠʩʷ ʣʠʰʝ ʨʘʟ ʥʘ ʧʦʢʦʣʽʥʥʷ" [2]. ɺʽʥ ʙʘʯʠʪʴ 

ʤʦʞʣʠʚʠʤ ʧʨʦʚʝʜʝʥʥʷ ʯʝʨʛʦʚʦʛʦ ʨʝʬʝʨʝʥʜʫʤʫ ʥʝ ʨʘʥʽʰʝ 2055 ʨʦʢʫ [3]. ɸʣʝ 

ʐʦʪʣʘʥʜʽʷ ʥʝ ʧʣʘʥʫʻ ʧʦʩʪʫʧʘʪʠʩʷ ʽ ʚʚʘʞʘʻ, ʱʦ ʤʘʻ ʧʨʘʚʦ ʥʘ ʚʠʙʽʨ, ʽ ʫʨʷʜ ʛʦʪʫʻ 

ʧʨʦʻʢʪ ʟʘʢʦʥʫ ʧʨʦ ʧʨʘʚʦʚʫ ʙʘʟʫ ʜʣʷ ʥʦʚʦʛʦ ʨʝʬʝʨʝʥʜʫʤʫ ʧʨʦ ʥʝʟʘʣʝʞʥʽʩʪʴ [4]. 

ʋʨʷʜ ʐʦʪʣʘʥʜʽʾʾ ʜʽʻ ʘʢʪʠʚʥʦ, ʘʣʝ ʚʠʢʣʶʯʥʦ ʥʘ ʧʨʘʚʦʚʽʡ ʦʩʥʦʚʽ, ʪʦʤʫ ʰʦʪʣʘʥʜ-

ʩʴʢʠʡ ʩʝʧʘʨʘʪʠʟʤ ʟʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʧʨʦʷʚʫ ʤʦʞʥʘ ʨʦʟʮʽʥʶʚʘʪʠ ʷʢ ʘʢʪʠʚʥʠʡ ʧʦ-

ʣʽʪʠʯʥʠʡ. ʇʨʦʪʠʚʥʠʢʠ ʞ ʥʝʟʘʣʝʞʥʦʩʪʽ ʚʚʘʞʘʶʪʴ, ʱʦ ʟʘ ʩʫʯʘʩʥʠʭ ʛʣʦʙʘʣʽʟʘʮʽʡ-

ʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʚʠʩʦʢʦʾ ʢʦʥʢʫʨʝʥʮʽʾ ʙʽʣʴʰ ʚʠʛʽʜʥʠʤ ʜʣʷ ʐʦʪʣʘʥʜʽʾ ʻ ʧʝʨʝʙʫ-

ʚʘʥʥʷ ʫ ʩʢʣʘʜʽ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ, ʦʩʢʽʣʴʢʠ ʟʽ ʟʜʦʙʫʪʪʷʤ ʥʝʟʘʣʝʞʥʦʩʪʽ  ʚʥʘʩʣʽʜʦʢ 

ʧʦʨʫʰʝʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʟʚôʷʟʢʽʚ ʟ ʽʥʰʠʤʠ ʯʘʩʪʠʥʘʤʠ ʢʨʘʾʥʠ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ 

ʨʽʟʥʽ ʝʢʦʥʦʤʽʯʥʽ ʤʽʥʫʩʠ ʽ ʚʪʨʘʪʠ.  

ʇʨʦʷʚʠ ʩʝʧʘʨʘʪʠʟʤʫ ʚ ʇʽʚʥʽʯʥʽʡ ɯʨʣʘʥʜʽʾ ʻ ʩʣʘʙʰʠʤʠ, ʥʽʞ ʫ ʐʦʪʣʘʥʜʽʾ ʽ 

ʧʨʠʯʠʥʠ ʡʦʛʦ ʪʝʞ ʽʥʰʽ ï ʩʦʮʽʦʢʫʣʴʪʫʨʥʽ, ʟʦʢʨʝʤʘ, ʨʝʣʽʛʽʡʥʽ: ʢʦʥʬʣʽʢʪ ʤʽʞ ʢʘʪʦ-

ʣʠʢʘʤʠ, ʱʦ ʩʢʣʘʜʘʶʪʴ ʙʽʣʴʰʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʮʴʦʛʦ ʨʝʛʽʦʥʫ ʡ ʚʠʩʪʫʧʘʶʪʴ ʟʘ ʧʦʣʽ-

ʪʠʯʥʠʡ ʩʦʶʟ ʇʽʚʥʽʯʥʦʾ ɯʨʣʘʥʜʽʾ ʟ ʨʝʰʪʦʶ ɯʨʣʘʥʜʽʾ ʪʘ ʧʨʦʪʝʩʪʘʥʪʘʤʠ, ʱʦ ʥʘʟʠ-

ʚʘʶʪʴ ʩʝʙʝ ʦʣʴʩʪʝʨʮʷʤʠ ʡ ʧʽʜʪʨʠʤʫʶʪʴ ʧʝʨʝʙʫʚʘʥʥʷ ʫ ʩʢʣʘʜʽ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ. 

ʂʘʪʦʣʠʢʠ, ʘʙʦ ʷʢ ʾʭ ʥʘʟʠʚʘʣʠ, ʥʘʮʽʦʥʘʣʽʩʪʠ ʩʬʦʨʤʫʚʘʣʠ ʥʘʚʽʪʴ ʚʦʻʥʽʟʦʚʘʥʝ 

ʫʛʨʫʧʦʚʘʥʥʷ Irish Republican Army (IRA) ī ɯʨʣʘʥʜʩʴʢʫ ʨʝʩʧʫʙʣʽʢʘʥʩʴʢʫ ʘʨʤʽʶ 

(ɯʈɸ), ʱʦ ʜʦ 2005 ʨʦʢʫ ʧʦʩʪʽʡʥʦ ʚʦʶʚʘʣʘ ʟ ʙʨʠʪʘʥʩʴʢʦʶ ʚʣʘʜʦʶ ʪʘ ʚʣʘʰʪʦʚʫ-

ʚʘʣʘ ʪʝʨʦʨʠʩʪʠʯʥʽ ʘʢʪʠ, ʘ ʧʦʪʽʤ ʟʘʷʚʠʣʘ ʧʨʦ ʚʽʜʤʦʚʫ ʚʽʜ ʨʘʜʠʢʘʣʴʥʠʭ ʜʽʡ, ʧʨʠ-

ʧʠʥʝʥʥʷ ʟʙʨʦʡʥʦʾ ʙʦʨʦʪʴʙʠ ʡ ʧʝʨʝʭʽʜ ʜʦ ʧʦʣʽʪʠʯʥʦʾ. ʑʦʧʨʘʚʜʘ ʜʽʻ ʱʝ ʧʘʨʪʽʷ  

ʨʘʜʠʢʘʣʽʚ Sinn Fein, ʷʢʘ ʻ ʥʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʦʩʥʦʚʥʠʤ ʧʨʝʜʩʪʘʚʥʠʢʦʤ ʽʥʪʝʨʝʩʽʚ 

ʩʝʧʘʨʘʪʠʩʪʽʚ ʇʽʚʥʽʯʥʦʾ ɯʨʣʘʥʜʽʾ. ʅʘ ʩʴʦʛʦʜʥʽ ʽʨʣʘʥʜʩʴʢʠʡ ʩʝʧʘʨʘʪʠʟʤ ʤʦʞʥʘ ʨʦ-

ʟʮʽʥʶʚʘʪʠ ʷʢ ʧʦʤʽʨʢʦʚʘʥʠʡ ʫ ʬʦʨʤʽ ʽʨʝʜʝʥʪʠʟʤʫ. 

ʋʧʨʦʜʦʚʞ ʜʦʩʠʪʴ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʚʠʥʦʰʫʶʪʴʩʷ ʽʜʝʾ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʚʽʜ ɺʝ-

ʣʠʢʦʙʨʠʪʘʥʽʾ ʪʘ ʩʪʚʦʨʝʥʥʷ ʦʢʨʝʤʦʾ ʜʝʨʞʘʚʠ ʋʝʣʴʩʫ, ʷʢʘ ʚʞʝ ʤʘʣʘ ʩʚʦʶ ʽʩʪʦʨʽʶ 

ʥʝʟʘʣʝʞʥʦʩʪʽ. ʋʝʣʴʩʴʢʠʡ (ʚʘʣʣʽʡʩʴʢʠʡ) ʩʝʧʘʨʘʪʠʟʤ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʩʝʮʝʩʽʡʥʠʤ 

ʟʘ ʬʦʨʤʦʶ ʧʨʦʷʚʽʚ, ʟʫʤʦʚʣʝʥʠʤ ʨʝʣʽʛʽʡʥʠʤʠ, ʧʦʣʽʪʠʯʥʠʤʠ ʪʘ ʣʽʛʚʽʩʪʠʯʥʠʤʠ 

ʧʨʠʯʠʥʘʤʠ. ʁʦʛʦ ʧʨʠʭʠʣʴʥʠʢʠ ʥʝʩʫʪʴ ʽʜʝʶ ʝʢʦʥʦʤʽʯʥʦʛʦ ʧʨʦʮʚʽʪʘʥʥʷ, ʚʽʜʨʦ-

ʜʞʝʥʥʷ ʚʘʣʣʽʡʩʴʢʦʾ ʤʦʚʠ, ʽʩʪʦʨʽʾ ʪʘ ʢʫʣʴʪʫʨʠ, ʜʦʩʷʛʥʝʥʥʷ ʯʣʝʥʩʪʚʘ ʋʝʣʴʩʫ ʚ 

ʆʆʅ. ʈʫʰʽʻʤ ʧʦʜʽʙʥʠʭ ʽʜʝʡ ʻ ʟʘʩʥʦʚʘʥʘ ʱʝ ʚ 1925 ʨʦʮʽ ʣʽʚʦʮʝʥʪʨʠʩʪʩʴʢʘ ʧʘʨʪʽʷ 
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ʚʘʣʣʽʡʩʴʢʠʭ ʥʘʮʽʦʥʘʣʽʩʪʽʚ ʇʘʨʪʽʷ ʋʝʣʴʩʫ (Plaid Cymru) ʪʘ ʢʽʣʴʢʘ ʥʝʚʝʣʠʢʠʭ ʧʘʨ-

ʪʽʡ ʽ ʧʦʣʽʪʠʯʥʠʭ ʛʨʫʧ, ʷʢʽ ʧʽʜʪʨʠʤʫʶʪʴ ʧʦʣʽʪʠʢʫ ʚʘʣʣʽʡʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʽʟʤʫ.  

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʚʘʣʣʽʡʮʽʚ ʙʽʣʴʰ ʚʘʞʣʠʚʠʤ ʧʠʪʘʥʥʷʤ ʙʫ-

ʣʦ ʥʝ ʧʠʪʘʥʥʷ ʥʝʟʘʣʝʞʥʦʩʪʽ, ʘ ʧʠʪʘʥʥʷ ʨʦʟʧʫʩʢʫ ʘʥʛʣʽʢʘʥʩʴʢʦʾ ʮʝʨʢʚʠ, ʷʢʘ ʧʝʨʝ-

ʩʣʽʜʫʻ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʧʦʰʠʨʝʥʦʾ ʚ ʋʝʣʴʩʽ ʥʦʥʢʦʥʬʦʨʤʽʩʪʩʴʢʦʾ ʬʦʨʤʠ ʭʨʠʩʪʠʷʥ-

ʩʪʚʘ. ʗʢʱʦ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʧʦʣʽʪʠʯʥʽ ʧʨʠʯʠʥʠ, ʪʦ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʱʝ ʥʘʧʨʠ-

ʢʽʥʮʽ ɼʨʫʛʦʾ ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ ʙʨʠʪʘʥʩʴʢʘ ʚʣʘʜʘ ʧʦʩʪʽʡʥʦ ʨʦʙʠʣʘ ʧʝʨʝʨʦʟʧʦʜʽʣ ʧʦ-

ʚʥʦʚʘʞʝʥʴ, ʯʠʤ ʧʦʩʠʣʶʚʘʣʘ ʚʘʣʣʽʡʩʴʢʫ ʧʨʦʙʣʝʤʫ ʪʘ ʘʢʪʠʚʽʟʘʮʽʶ ʚʘʣʣʽʡʩʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʽʟʤʫ. ʉʝʨʝʜ ʦʜʥʽʻʾ ʟ ʧʨʠʯʠʥ ʪʘʢʦʞ ʻ ʚʠʟʥʘʥʥʷ ʡ ʥʘʜʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʩʪʘʪʫʩʫ ʚʘʣʣʽʡʩʴʢʽʡ ʤʦʚʽ. ɿ 60-ʭ ʨʨ. ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʩʝʧʘʨʘʪʠʟʤ ʨʦʟʚʠʚʘʚʩʷ ʫ 

ʜʚʦʭ ʥʘʧʨʷʤʢʘʭ: ʥʝʥʘʩʠʣʴʥʠʮʴʢʠʡ, ʟʦʢʨʝʤʘ ʜʽʷʣʦ ʣʽʥʛʚʽʩʪʠʯʥʝ ʪʦʚʘʨʠʩʪʚʦ, ʷʢʝ 

ʧʨʘʛʥʫʣʦ ʢʫʣʴʪʫʨʥʠʭ ʢʦʥʮʝʩʽʡ ʪʘ ʜʚʦʤʦʚʥʠʭ ʥʘʧʠʩʽʚ ʽ ʚʠʚʽʩʦʢ, ʦʨʛʘʥʽʟʦʚʫʚʘʣʦ 

ʩʠʜʷʯʽ ʧʨʦʪʝʩʪʠ ʪʘ ʨʘʜʠʢʘʣʴʥʠʡ ʚʦʻʥʽʟʦʚʘʥʠʡ ʚʘʣʣʽʡʩʴʢʠʡ ʥʘʮʽʦʥʘʣʽʟʤ, ʧʨʝʜ-

ʩʪʘʚʥʠʢʠ ʷʢʦʛʦ (ɺʘʣʣʽʡʩʴʢʘ ʘʨʤʽʷ, ʉʠʥʠ ɻʣʝʥʜʘʫʨʘ) ʦʨʛʘʥʽʟʦʚʫʚʘʣʠ ʪʝʨʘʢʪʠ, 

ʚʠʙʫʭʠ ʥʘ ʚʽʡʩʴʢʦʚʠʭ ʦʙôʻʢʪʘʭ, ʫʨʷʜʦʚʠʭ ʩʧʦʨʫʜʘʭ, ʦʬʽʩʘʭ ʢʦʥʩʝʨʚʘʪʠʚʥʦʾ ʧʘʨ-

ʪʽʾ, ʧʽʜʧʘʣʠ ʜʘʯ ʪʘ ʙʫʜʠʥʢʽʚ ʧʘʨʣʘʤʝʥʪʘʨʽʾʚ ʢʦʥʩʝʨʚʘʪʦʨʩʴʢʦʛʦ ʢʨʠʣʘ [5]. ɿʘʨʘʟ 

ʚʘʣʣʽʡʩʴʢʽ ʨʘʜʠʢʘʣʠ ʤʦʞʫʪʴ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʚʘʣʣʽʡʩʴʢʽ ʧʨʘʧʦʨʠ, ʟʘʬʘʨʙʦʚʫʚʘʪʠ 

ʥʘʧʠʩʘʥʽ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʦʶ ʜʦʨʦʛʦʚʢʘʟʠ, ʘ ʟʘ ʩʪʫʧʝʥʝʤ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʘʣʣʽʡ-

ʩʴʢʠʡ ʩʝʧʘʨʘʪʠʟʤ ʤʦʞʥʘ ʨʦʟʮʽʥʶʚʘʪʠ ʷʢ ʘʢʪʠʚʥʠʡ, ʭʦʯʘ ʡ ʥʝ ʪʘʢʠʡ ʧʦʪʫʞʥʠʡ, 

ʷʢ ʰʦʪʣʘʥʜʩʴʢʠʡ. 

ʑʝ ʦʜʥʠʤ ʦʩʝʨʝʜʢʦʤ ʩʝʧʘʨʘʪʠʟʤʫ ʻ ʙʨʠʪʘʥʩʴʢʘ ʢʦʣʦʥʽʷ ɻʽʙʨʘʣʪʘʨ. ʋ ʧʝ-

ʨʽʦʜ 1462-1704 ʨʨ. ʮʷ ʪʝʨʠʪʦʨʽʷ ʙʫʣʘ ʯʘʩʪʠʥʦʶ ɯʩʧʘʥʩʴʢʦʛʦ ʢʦʨʦʣʽʚʩʪʚʘ ʡ ʫ 

1713 ʨʦʮʽ ʟʘ ʋʪʨʝʭʪʩʴʢʠʤ ʤʠʨʥʠʤ ʜʦʛʦʚʦʨʦʤ ʚʽʜʽʡʰʣʘ ʜʦ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ, ʷʢʘ 

ʦʛʦʣʦʩʠʣʘ ɻʽʙʨʘʣʪʘʨ ʩʚʦʻʶ ʢʦʣʦʥʽʻʶ, ʭʦʯʘ ɯʩʧʘʥʽʷ ʥʝ ʧʦʣʠʰʘʣʘ ʩʧʨʦʙ ʡʦʛʦ ʧʦ-

ʚʝʨʥʫʪʠ [6]. ʉʝʧʘʨʘʪʠʟʤ ʪʫʪ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʬʦʨʤʽ ʽʨʝʜʝʥʪʠʟʤʫ ʽ ʻ ʧʦʤʽʨʢʦʚʘ-

ʥʠʤ ʟʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʧʨʦʷʚʽʚ. ɺ ʡʦʛʦ ʦʩʥʦʚʽ ʥʘʡʙʽʣʴʰʫ ʨʦʣʴ ʚʽʜʽʛʨʘʶʪʴ ʝʢʦʥʦ-

ʤʽʯʥʽ ʡ ʽʩʪʦʨʠʯʥʽ ʯʠʥʥʠʢʠ. ɯʜʝʾ ʩʘʤʦʚʠʟʥʘʯʝʥʥʷ ɻʽʙʨʘʣʪʘʨʫ ʧʨʦʩʫʚʘʻ ʟʘʩʥʦʚʘʥʘ 

ʚ 1978 ʨʦʮʽ ʉʦʮʽʘʣʽʩʪʠʯʥʘ ʣʝʡʙʦʨʠʩʪʩʴʢʘ ʧʘʨʪʽʷ. ʋ XIX  ï ʥʘ ʧʦʯʘʪʢʫ XX ʩʪʦʣʽʪʴ 

ɻʽʙʨʘʣʪʘʨ ʚʽʜʽʛʨʘʚʘʚ ʚʘʞʣʠʚʝ ʝʢʦʥʦʤʽʯʥʝ ʪʘ ʚʽʡʩʴʢʦʚʝ ʟʥʘʯʝʥʥʷ, ʟʘʨʘʟ ï ʮʝ ʦʩʝ-

ʨʝʜʦʢ ʨʦʟʚʠʪʢʫ ʪʦʨʛʽʚʣʽ, ʛʨʘʣʴʥʦʛʦ ʙʽʟʥʝʩʫ ʪʘ ʝʢʦʥʦʤʽʯʥʦʛʦ ʧʨʦʮʚʽʪʘʥʥʷ. ʆʩʦʙ-

ʣʠʚʦ ʘʢʪʠʚʽʟʫʚʘʣʠʩʷ ʩʧʨʦʙʠ ɯʩʧʘʥʽʾ  ʧʦʚʝʨʥʫʪʠ ɻʽʙʨʘʣʪʘʨ ʚʽʜ ʧʦʯʘʪʢʫ ʨʦʟʛʦʨʥʫ-

ʪʦʾ ʆʆʅ ʧʦʣʽʪʠʢʠ ʜʝʢʦʣʦʥʽʟʘʮʽʾ, ʧʽʜ ʷʢʫ ʧʦʪʨʘʧʣʷʚ ʽ ɻʽʙʨʘʣʪʘʨ, ʭʦʯʘ ʡʦʛʦ ʩʪʘʪʫʩ 

ʪʘʢ ʽ ʥʝ ʙʫʚ ʟʤʽʥʝʥʠʡ ʯʝʨʝʟ ʫʥʽʢʘʣʴʥʽʩʪʴ ʨʦʟʪʘʰʫʚʘʥʥʷ. ʅʝʟʘʣʝʞʥʠʤ ɻʽʙʨʘʣʪʘʨ 

ʪʘʢʦʞ ʥʝ ʤʽʛ ʙʫʪʠ, ʙʦ ʟʛʽʜʥʦ ʋʪʨʝʭʪʩʴʢʦʛʦ ʜʦʛʦʚʦʨʫ, ʤʽʛ ʥʘʣʝʞʘʪʠ ʣʠʰʝ ʦʜʥʽʡ ʽʟ 

ʮʠʭ ʢʨʘʾʥ. ʇʨʦʪʝʩʪʠ ɯʩʧʘʥʽʾ ʱʦʜʦ ʩʪʘʪʫʩʫ ɻʽʙʨʘʣʪʘʨʫ ʩʧʦʯʘʪʢʫ ʙʫʣʠ ʩʠʤʚʦʣʽʯ-

ʥʠʤʠ ʡ ʜʠʧʣʦʤʘʪʠʯʥʠʤʠ, ʧʦʪʽʤ ʙʫʚ 20-ʨʽʯʥʠʡ ʧʝʨʽʦʜ ʩʢʣʘʜʥʠʭ (1954 -1975ʨʨ.) 

ʩʪʦʩʫʥʢʽʚ, ʽ ʣʠʰʝ ʧʽʩʣʷ ʩʤʝʨʪʽ ʽʩʧʘʥʩʴʢʦʛʦ ʜʠʢʪʘʪʦʨʘ ʌʨʘʥʢʦ ɺʝʣʠʢʦʙʨʠʪʘʥʽʷ ʡ 

ɯʩʧʘʥʽʷ ʟʥʦʚʫ ʧʦʯʘʣʠ ʥʘʣʘʛʦʜʞʫʚʘʪʠ ʜʽʘʣʦʛ. ɸ ʚ ʦʩʪʘʥʥʽʡ ʜʝʥʴ ʛʨʫʜʥʷ 2020 ʨʦʢʫ 

ʤʽʞ ʢʨʘʾʥʘʤʠ ʙʫʣʘ ʫʢʣʘʜʝʥʘ ʜʦʤʦʚʣʝʥʽʩʪʴ ʧʨʦ ʧʨʘʚʠʣʘ ʧʽʩʣʷ çɹʨʝʢʟʠʪʫè, ʚʽʜʧʦ-
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ʚʽʜʥʦ ʜʦ ʷʢʠʭ ʥʘ ʪʝʨʠʪʦʨʽʶ ɻʽʙʨʘʣʪʘʨʫ ʧʦʰʠʨʶʚʘʪʠʤʝʪʴʩʷ ʯʘʩʪʠʥʘ ʜʽʶʯʠʭ ʫ ɭʉ 

ʜʦʛʦʚʦʨʽʚ, ʟʦʢʨʝʤʘ ʐʝʥʛʝʥʩʴʢʘ ʫʛʦʜʘ ʪʘ ʤʠʪʥʠʡ ʨʝʞʠʤ ʧʽʜ ʯʘʩ ʪʦʚʘʨʦʧʝʨʝʚʝ-

ʟʝʥʴ, ʱʦ ʚʘʞʣʠʚʦ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʝʢʦʥʦʤʽʢʠ ɻʽʙʨʘʣʪʘʨʫ, ʞʠʪʝʣʽ ʷʢʦʛʦ ʥʝ ʧʽʜʪʨʠ-

ʤʫʶʪʴ ʙʨʝʢʟʠʪ ʽ ʥʘʜʘʶʪʴ ʧʝʨʝʚʘʛʫ ʧʝʨʝʙʫʚʘʥʥʶ ʫ ʩʢʣʘʜʽ ɭʚʨʦʩʦʶʟʫ [7]. 

ʆʩʝʨʝʜʢʦʤ ʩʝʧʘʨʘʪʠʟʤʫ ʫ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ʪʘ ʧʨʝʜʤʝʪʦʤ ʜʣʷ ʩʫʧʝʨʝʯʦʢ ʤʽʞ 

ʥʝʶ ʡ ʄʘʚʨʠʢʽʻʤ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʘʨʭʽʧʝʣʘʛ ʏʘʛʦʩ. ʋ 1968 ʨʦʮʽ ʄʘʚʨʠʢʽʡ ʤʫ-

ʩʠʚ ʚʽʜʤʦʚʠʪʠʩʷ ʚʽʜ ʘʨʭʽʧʝʣʘʛʫ ʚ ʦʙʤʽʥ ʥʘ ʥʝʟʘʣʝʞʥʽʩʪʴ, ʘ ɹʨʠʪʘʥʽʷ ʦʛʦʣʦʩʠʣʘ 

ʩʚʦʻʶ ʟʘʤʦʨʩʴʢʦʶ ʪʝʨʠʪʦʨʽʻʶ ʚ ɯʥʜʽʡʩʴʢʦʤʫ ʦʢʝʘʥʽ ʡ ʜʦʩʽ ʡʦʛʦ ʢʦʥʪʨʦʣʶʻ. 

ʊʦʙʪʦ, ʥʘ ʩʴʦʛʦʜʥʽ, ʬʘʢʪʠʯʥʦ ʘʨʭʽʧʝʣʘʛ ʻ ɹʨʠʪʘʥʩʴʢʦʶ ʪʝʨʠʪʦʨʽʻʶ ʚ ɯʥʜʽʡʩʴʢʦ-

ʤʫ ʦʢʝʘʥʽ, ʤʘʻ ʚʘʞʣʠʚʝ ʩʪʨʘʪʝʛʽʯʥʝ ʟʥʘʯʝʥʥʷ ʽ ʥʘʩʝʣʷʶʪʴ ʡʦʛʦ ʙʨʠʪʘʥʩʴʢʽ ʪʘ 

ʘʤʝʨʠʢʘʥʩʴʢʽ ʚʽʡʩʴʢʦʚʽ, ʘʣʝ ʜʦ 1960 ʨʦʢʫ ʪʘʤ ʧʨʦʞʠʚʘʣʠ ʧʨʝʜʩʪʘʚʥʠʢʠ ʥʘʨʦʜ-

ʥʦʩʪʽ ʯʘʛʦʩ (ʘʙʦ ʽʣʦʾ), ʙʣʠʟʴʢʦ 3000 ʷʢʠʭ ʫ 1968-1974 ʨʨ. ʙʨʠʪʘʥʩʴʢʘ ʢʦʣʦʥʽʘʣʴ-

ʥʘ ʚʣʘʜʘ ʜʝʧʦʨʪʫʚʘʣʘ ʜʦ ʄʘʚʨʠʢʽʶ ʪʘ ʉʝʡʰʝʣʽʚ, ʟʚʽʣʴʥʠʚʰʠ ʪʘʢʠʤ ʯʠʥʦʤ 

ʛʦʣʦʚʥʠʡ ʦʩʪʨʽʚ ʘʨʭʽʧʝʣʘʛʫ ɼʽʻʛʦ-ɻʘʨʩʽʷ ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʚʽʡʩʴʢʦʚʦʾ ʙʘʟʠ, ʷʢʫ 

ʜʦ 2036 ʨʦʢʫ ʘʨʝʥʜʫʻ ʉʐɸ. ɼʝʭʪʦ ʟ ʦʩʪʨʚ̔ôʷʥ ʚʠʾʭʘʚ ʫ ʧʦʰʫʢʘʭ ʢʨʘʱʦʛʦ ʞʠʪʪʷ 

ʜʦ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ. ʉʴʦʛʦʜʥʽ ʢʦʣʠʰʥʽʤ ʞʠʪʝʣʷʤ ʘʨʭʽʧʝʣʘʛʫ ʜʦʩʽ ʚʽʜʤʦʚʣʷʶʪʴ ʫ 

ʧʦʚʝʨʥʝʥʥʽ ʥʘ ɹʘʪʴʢʽʚʱʠʥʫ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʨʝʟʦʣʶʮʽʶ ʆʆʅ ʪʘ ʧʦʩʪʘʥʦʚʫ 

ʄʽʞʥʘʨʦʜʥʦʛʦ ʩʫʜʫ (ʣʶʪʠʡ 2019 ʨ.), ʟʘ ʷʢʠʤʠ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʥʦʨʤ 

ʤʽʞʥʘʨʦʜʥʦʛʦ ʧʨʘʚʘ, ʘʨʭʽʧʝʣʘʛ ʏʘʛʦʩ ʥʘʣʝʞʠʪʴ ʄʘʚʨʠʢʽʶ [8], ʘ ʪʘʢʦʞ ʨʝʢʦʤʝʥ-

ʜʘʮʽʡ ʜʣʷ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ʧʨʠʧʠʥʠʪʠ ʫʧʨʘʚʣʽʥʥʷ ʮʽʻʶ ʛʨʫʧʦʶ ʪʨʦʧʽʯʥʠʭ ʦʩʪʨʦ-

ʚʽʚ, ʉʧʦʣʫʯʝʥʝ ʂʦʨʦʣʽʚʩʪʚʦ ʥʝ ʚʠʟʥʘʻ ʧʨʝʪʝʥʟʽʡ ʥʘ ʩʚʦʶ ʘʜʨʝʩʫ, ʽʛʥʦʨʫʶʯʠ ʨʽʟ-

ʥʽ ʚʩʪʘʥʦʚʣʝʥʽ ʪʝʨʤʽʥʠ ʜʣʷ ʧʨʠʧʠʥʝʥʥʷ ʩʚʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʭʦʯʘ ʡ ʟʦʙʦʚôʷʟʫʻʪʴʩʷ 

ʚ ʙʘʛʘʪʦʨʽʯʥʽʡ ʧʝʨʩʧʝʢʪʠʚʽ ʧʝʨʝʜʘʪʠ ʩʫʚʝʨʝʥʽʪʝʪ ʥʘʜ ʏʘʛʦʩʦʤ ʄʘʚʨʠʢʽʶ, ʷʢʱʦ 

ʘʨʭʽʧʝʣʘʛ çʙʽʣʴʰʝ ʥʝ ʟʥʘʜʦʙʠʪʴʩʷ ʜʣʷ ʦʙʦʨʦʥʥʠʭ ʮʽʣʝʡè [9]. ʏʘʛʦʩʴʢʠʡ 

ʩʝʧʘʨʘʪʠʟʤ ʻ ʝʪʥʽʯʥʠʤ ʟʘ ʧʨʠʯʠʥʘʤʠ, ʧʦʤʽʨʢʦʚʘʥʠʤ ʟʘ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʧʨʦʷʚʽʚ 

(ʧʝʨʝʚʘʞʥʦ, ʫ ʚʠʛʣʷʜʽ ʦʨʛʘʥʽʟʦʚʫʚʘʥʠʭ ʢʦʣʠʰʥʽʤʠ ʤʝʰʢʘʥʮʷʤʠ ʘʨʭʽʧʝʣʘʛʫ 

ʜʝʤʦʥʩʪʨʘʮʽʡ ʧʝʨʝʜ ʙʨʠʪʘʥʩʴʢʠʤ ʢʦʥʩʫʣʴʩʪʚʦʤ ʟ ʚʠʤʦʛʘʤʠ ʧʦʚʝʨʥʫʪʠ 

ʪʝʨʠʪʦʨʽʶ ʜʦ ʩʢʣʘʜʫ ʄʘʚʨʠʢʽʶ) ʽ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʬʦʨʤʽ ʽʨʝʜʝʥʪʠʟʤʫ [10]. 

ʋ ɯʨʣʘʥʜʩʴʢʦʤʫ ʤʦʨʽ ʨʦʟʪʘʰʦʚʘʥʝ ʱʝ ʦʜʥʝ ʚʦʣʦʜʽʥʥʷ ɹʨʠʪʘʥʩʴʢʦʾ ʢʦʨʦʥʠ, 

ʷʢʝ ʪʘʢʦʞ ʚʽʜʥʦʩʷʪʴ ʜʦ ʦʩʝʨʝʜʢʽʚ ʩʝʧʘʨʘʪʠʟʤʫ ï ʦʩʪʨʽʚ ʄʝʥ. ʎʷ çʜʠʚʦ-

ʨʝʩʧʫʙʣʽʢʘè ʻ ʮʽʢʘʚʠʤ ʽ ʩʘʤʦʙʫʪʥʽʤ ʢʨʘʻʤ ʟ ʚʣʘʩʥʦʶ ʩʠʤʚʦʣʽʢʦʶ, ʛʽʤʥʦʤ, ʜʨʫ-

ʛʦʶ ʦʬʽʮʽʡʥʦʶ ʤʦʚʦʶ ī ̌ʘʝʣʴʩʴʢʦʶ, ʩʚʦʾʤʠ ʧʨʘʚʠʣʘʤʠ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ, ʩʚʦʻʶ 

ʚʘʣʶʪʦʶ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʘʨʘʣʝʣʴʥʦ ʟ ʬʫʥʪʦʤ ʩʪʝʨʣʽʥʛʽʚ. ʇʝʨʰʦʧʦʩʝʣʝ-

ʥʮʷʤʠ ʥʘ ʦʩʪʨʦʚʽ ʙʫʣʠ ʢʝʣʴʪʠ, ʧʦʪʽʤ ʘʥʛʣʦ-ʩʘʢʩʠ, ʷʢʽ ʟʘʣʠʰʠʣʠ ʩʚʽʡ ʩʣʽʜ ʚ ʽʩʪʦ-

ʨʽʾ ʮʽʻʾ ʪʝʨʠʪʦʨʽʾ. ʂʦʨʽʥʥʝ ʥʘʩʝʣʝʥʥʷ ʦʩʪʨʦʚʘ ʄʝʥ ʤʘʡʞʝ ʧʦʚʥʽʩʪʶ ʘʩʠʤʽʣʴʦʚʘ-

ʥʝ, ʭʦʯʘ ʤʝʰʢʘʥʮʽ ʧʨʦʷʚʣʷʶʪʴ ʩʚʦʶ ʥʘʮʽʦʥʘʣʴʥʫ ʽʜʝʥʪʠʯʥʽʩʪʴ, ʥʘʤʘʛʘʶʯʠʩʴ 

ʜʦʚʝʩʪʠ, çʱʦ ʚʦʥʠ ʥʝ ʘʥʛʣʽʡʮʽè, ʥʘʚʽʪʴ ʫ ʧʘʩʧʦʨʪʘʭ ʻ ʜʦʜʘʪʢʦʚʘ ʧʦʟʥʘʯʢʘ Isle of 

Man (ʦʩʪʨʽʚ ʄʝʥ) [11]. ɸʣʝ ʝʪʥʽʯʥʠʡ ʩʝʧʘʨʘʪʠʟʤ ʪʫʪ ʫ ʜʫʞʝ ʣʘʪʝʥʪʥʦʤʫ ʩʪʘʥʽ ʽ ʻ 

ʙʽʣʴʰʝ ʬʦʨʤʘʣʴʥʽʩʪʶ ʪʘ ʜʘʥʠʥʦʶ ʪʨʘʜʠʮʽʷʤ. ʊʦʤʫ ʫʩʽ ʚʠʱʝ ʧʝʨʝʨʘʭʦʚʘʥʽ ʦʟʥʘ-
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ʢʠ ʥʝʟʘʣʝʞʥʦʩʪʽ ʚʚʘʞʘʶʪʴ ʜʦʩʠʪʴ ʫʤʦʚʥʠʤʠ, ʷʢʽ ʻ, ʰʚʠʜʰʝ, ʪʫʨʠʩʪʠʯʥʦʶ ʘʪʨʘ-

ʢʮʽʻʶ, ʘ ʥʝ ʩʝʨʡʦʟʥʠʤ ʧʨʘʛʥʝʥʥʷʤ ʘʚʪʦʥʦʤʽʾ [11]. 

ʉʝʧʘʨʘʪʠʩʪʩʴʢʽ ʥʘʩʪʨʦʾ ʧʨʦʷʚʣʷʶʪʴ ʽ ʞʠʪʝʣʽ ʃʦʥʜʦʥʘ, ʷʢʽ ʚʽʜʧʦʚʽʜʥʦʶ ʧʝ-

ʪʠʮʽʻʶ ʪʘʢʦʞ ʟʘʷʚʠʣʠ ʧʨʦ ʩʚʦʻ ʙʘʞʘʥʥʷ ʚʽʜʦʢʨʝʤʠʪʠʩʷ ʚʽʜ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ʽ 

ʟʨʦʙʠʪʠ ʃʦʥʜʦʥ ʥʝʟʘʣʝʞʥʠʤ, ʦʩʢʽʣʴʢʠ ʚʚʘʞʘʶʪʴ ʡʦʛʦ ʤʽʞʥʘʨʦʜʥʠʤ ʤʽʩʪʦʤ, ʷʢʝ 

ʤʘʻ ʟʘʣʠʰʘʪʠʩʷ ʚ ʮʝʥʪʨʽ ɭʚʨʦʧʠ [12]. ɺʘʨʪʦ ʪʘʢʦʞ ʟʛʘʜʘʪʠ ʢʦʨʥʫʦʣʴʩʴʢʠʡ ʩʝʧʘ-

ʨʘʪʠʟʤ, ʷʢʠʡ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ ʬʦʨʤʽ ʘʚʪʦʥʦʤʽʾ ʽ ʻ ʧʦʤʽʨʢʦʚʘʥʠʤ ʟʘ ʬʦʨʤʦʶ ʧʨʦ-

ʷʚʽʚ, ʛʦʣʦʚʥʦʶ ʥʘʮʽʦʥʘʣʽʩʪʠʯʥʦʶ ʩʠʣʦʶ ʪʫʪ ʻ ʧʘʨʪʽʷ çʉʠʥʠ ʂʦʨʥʫʦʣʘè. ʈʫʭ ʟʘ 

ʧʽʜʪʨʠʤʢʫ ʩʪʚʦʨʝʥʥʷ ʩʘʤʦʩʪʽʡʥʦʛʦ ʫʨʷʜʫ ʽʩʥʫʻ ʚ ɸʥʛʣʽʾ, ʦʩʢʽʣʴʢʠ ʮʷ ʩʢʣʘʜʦʚʘ 

ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ʟʘʣʠʰʠʣʘʩʴ ʻʜʠʥʦʶ ʟ ʯʦʪʠʨʴʦʭ ʯʘʩʪʠʥ, ʷʢʘ ʥʝ ʤʘʻ ʚʣʘʩʥʦʛʦ ʧʘ-

ʨʣʘʤʝʥʪʫ ʡ ʫʨʷʜʫ, ʾʭ ʬʫʥʢʮʽʾ ʚʠʢʦʥʫʶʪʴ ʧʘʨʣʘʤʝʥʪ ʽ ʫʨʷʜ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ, ʪʦʜʽ 

ʷʢ ʐʦʪʣʘʥʜʽʷ, ʋʝʣʴʩ ʽ ʇʽʚʥʽʯʥʘ ɯʨʣʘʥʜʽʷ ʚʩʝ ʮʝ ʤʘʶʪʴ ʩʚʦʻ. ʅʘ ʐʝʪʣʘʥʜʩʴʢʠʭ 

ʦʩʪʨʦʚʘʭ ï ʩʚʦʷ ʽʩʪʦʨʽʷ, ʢʫʣʴʪʫʨʘ, ʝʢʦʥʦʤʽʢʘ, ʾʭ ʞʠʪʝʣʽ ʻ ʥʦʩʽʷʤʠ ʛʝʣʴʩʴʢʦʾ ʤʦ-

ʚʠ, ʨʦʟʚʠʥʝʥʝ ʩʘʤʦʫʧʨʘʚʣʽʥʥʷ, ʘ ʧʨʝʜʩʪʘʚʥʠʢ ʙʨʠʪʘʥʩʴʢʦʾ ʤʦʥʘʨʭʽʾ ʥʘ ʦʩʪʨʦʚʘʭ 

ʚʠʢʦʥʫʻ ʣʠʰʝ ʮʝʨʝʤʦʥʽʘʣʴʥʽ ʬʫʥʢʮʽʾ. ʋ 2008-2011 ʨʨ. ʥʘ ʦʜʥʦʤʫ ʟ ʐʝʪʣʘʥʜʩʴ-

ʢʠʭ ʦʩʪʨʦʚʽʚ ï ʌʦʨʚʽʢʫ ɻʦʣʴʤ, ʟʘʩʝʣʝʥʦʤʫ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʬʦʨʚʝʞʩʴʢʦʾ ʤʽʢʨʦ-

ʥʘʮʽʾ, ʙʫʣʘ ʧʨʦʛʦʣʦʰʝʥʘ ʜʝʨʞʘʚʘ ʌʦʨʚʽʢ ʟʽ ʩʚʦʻʶ ʟʘʢʦʥʦʜʘʚʯʦʶ ʙʘʟʦʶ. ʆʩʦʙ-

ʣʠʚʠʡ ʧʦʣʽʪʠʯʥʠʡ ʽ ʬʽʥʘʥʩʦʚʠʡ ʢʣʽʤʘʪ ʧʘʥʫʻ ʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʟ ʩʘʤʦʩʪʽʡʥʠʤ 

ʫʧʨʘʚʣʽʥʥʷʤ ɻʝʨʥʩʽ, ʱʦ ʚ ʩʢʣʘʜʽ ʅʦʨʤʘʥʜʩʴʢʠʭ ʦʩʪʨʦʚʽʚ, ʚ ʦʙʽʛʫ ʚʠʢʦʨʠʩʪʦʚʫ-

ʶʪʴ ʚʣʘʩʥʫ ʚʘʣʶʪʫ ï ʛʝʨʥʩʽʡʩʴʢʠʡ ʬʫʥʪ. ʑʝ ʦʜʠʥ, ʥʘʡʙʽʣʴʰʠʡ ʟ ʅʦʨʤʘʥʜʩʴʢʠʭ 

ʦʩʪʨʦʚʽʚ, ɼʞʝʨʩʽ, ʭʦʯʘ ʽ ʻ ʂʦʨʦʥʥʠʤ ʚʦʣʦʜʽʥʥʷʤ ɹʨʠʪʘʥʩʴʢʦʾ ʢʦʨʦʥʠ, ʷʢ ʽ ɻʝʨʥ-

ʩʽ, ʄʝʥ ʪʘ ʌʦʨʚʽʢ, ʘʣʝ ʥʝ ʻ ʯʘʩʪʠʥʦʶ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ, ʚʽʥ ʤʘʻ ʚʣʘʩʥʠʡ ʧʘʨʣʘ-

ʤʝʥʪ ʽ ʧʝʨʝʙʫʚʘʻ ʧʽʜ ʟʘʭʠʩʪʦʤ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ. ʇʝʚʥʽ ʩʝʧʘʨʘʪʠʩʪʩʴʢʽ ʥʘʩʪʨʦʾ 

ʧʨʦʩʣʽʜʢʦʚʫʶʪʴʩʷ ʽ ʚ ʁʦʨʢʰʠʨʽ, ʷʢʠʡ ʥʘʟʠʚʘʶʪʴ ʥʘʡʙʽʣʴʰ ʘʥʛʣʽʡʩʴʢʠʤ ʟ ʫʩʽʭ 

ʘʥʛʣʽʡʩʴʢʠʭ ʛʨʘʬʩʪʚ, ʟ ʤʽʩʮʝʚʦʶ ʜʽʘʣʝʢʪʠʢʦʶ, ʣʘʥʜʰʘʬʪʘʤʠ, ʩʚʦʻʶ ʽʩʪʦʨʽʻʶ 

ʥʝʟʘʣʝʞʥʦʩʪʽ. ʋ ʥʘʡʤʝʥʰʦʤʫ ʛʨʘʬʩʪʚʽ ʦʩʪʨʽʚʽ ɺʘʡʪ (ʋʘʡʪ)  ʪʘʢʦʞ ʽʩʥʫʻ ʨʫʭ ʟʘ 

ʥʘʜʘʥʥʷ ʡʦʤʫ ʩʪʘʪʫʩʫ, ʩʭʦʞʦʛʦ ʟʽ ʩʪʘʪʫʩʦʤ ʦʩʪʨʦʚʘ ʄʝʥ. ʗʢ ʙʘʯʠʤʦ, ɺʝʣʠʢʦʙ-

ʨʠʪʘʥʽʷ çʩʪʨʘʰʝʥʥʦ ʜʘʣʝʢʘ ʚʽʜ çʻʜʥʦʩʪʽ ʩʽʤôʾè [1]. 

ɺʠʩʥʦʚʢʠ. ʆʪʞʝ, ʥʝ ʚʩʽ 4 ʯʘʩʪʠʥʠ, 14 ɿʘʤʦʨʩʴʢʠʭ ʊʝʨʠʪʦʨʽʡ, 3 ʂʦʨʦʥʥʽ 

ɿʝʤʣʽ, ʷʢʽ ʤʘʶʪʴ ʚʣʘʩʥʫ ʽʩʪʦʨʽʻʶ, ʤʦʚʥʽ, ʨʝʣʽʛʽʡʥʽ, ʧʦʣʽʪʠʯʥʽ ʚʽʜʤʽʥʥʦʩʪʽ, ʙʘʯʘʪʴ 

ʩʚʦʻ ʩʧʽʣʴʥʝ ʤʘʡʙʫʪʥʻ ʟ ɺʝʣʠʢʦʙʨʠʪʘʥʽʻʶ. ʐʦʪʣʘʥʜʽʷ, ʋʝʣʴʩ ʽ ʇʽʚʥʽʯʥʘ ɯʨʣʘʥ-

ʜʽʷ ʻ ʧʨʠʭʠʣʴʥʠʢʘʤʠ ʯʣʝʥʩʪʚʘ ʚ ɭʉ, ʥʘʪʦʤʽʩʪʴ ʧʨʝʜʩʪʘʚʥʠʢʠ ɸʥʛʣʽʾ ʧʽʜʪʨʠʤʘʣʠ 

ʚʠʭʽʜ ʢʨʘʾʥʠ ʟʽ ʩʢʣʘʜʫ ɭʚʨʦʩʦʶʟʫ. ʏʘʩ ʚʽʜ ʯʘʩʫ ʚʽʜʙʫʚʘʶʪʴʩʷ ʨʝʬʝʨʝʥʜʫʤʠ ʱʦ-

ʜʦ ʥʝʟʘʣʝʞʥʦʩʪʽ ʚ ʐʦʪʣʘʥʜʽʾ; ʙʽʣʴʰ ʧʦʤʽʨʢʦʚʘʥʠʤʠ ʻ ʧʨʦʷʚʠ ʩʝʧʘʨʘʪʠʟʤʫ ʚ ʋʝ-

ʣʴʩʽ, ʇʽʚʥʽʯʥʽʡ ɯʨʣʘʥʜʽʾ, ɸʥʛʣʽʾ, ʽʥʰʠʭ ʪʝʨʠʪʦʨʽʷʭ ʢʨʘʾʥʠ, ʥʘ ʷʢʽ ʧʦʰʠʨʶʻʪʴʩʷ ʾʾ 

ʩʫʚʝʨʝʥʽʪʝʪ. ɿʘ ʬʦʨʤʦʶ ʧʨʦʷʚʫ ʫ ʨʝʛʽʦʥʘʭ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ʧʝʨʝʚʘʞʘʻ ʩʝʧʘʨʘ-

ʪʠʟʤ ʩʝʮʝʩʽʡʥʠʡ ʪʘ ʽʨʝʜʝʥʪʠʟʤ, ʢʦʨʥʫʦʣʴʩʴʢʠʡ ʤʘʻ ʬʦʨʤʫ ʘʚʪʦʥʦʤʽʾ. ʂʨʘʾʥʽ ʜʦ-

ʚʦʜʠʪʴʩʷ ʧʨʦʪʠʩʪʦʷʪʠ ʮʽʣʽʡ ʥʠʟʮʽ ʧʨʦʙʣʝʤ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʩʝʧʘʨʘʪʠʟʤʦʤ.  
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Summary 

Filonenko I.M., Ripa V.M. Separatism in Great Britain: characteristics of 

the main centers.  

The United Kingdom has to deal with a number of issues related to separatism. After leaving 

the European Union at the end of January 2020, it itself is in danger of losing its territorial integri-

ty. Separatism of varying intensity takes place both in its constituent parts and in the Overseas Ter-

ritories and Crown Lands, to which its sovereignty extends. Separatist sentiment has developed in 

Scotland, Northern Ireland, Wales, Gibraltar, the Chagos archipelago, the Isle of Man, Forwick 

Holm (Shetland Islands), the Channel Islands, Guernsey and Jersey, but the most pronounced is in 

Scotland and the North. 

Active Scottish separatism is secession in form, driven primarily by economic, historical and 

political reasons. Manifestations of separatism in Northern Ireland are weaker than in Scotland, it 

is moderate in the form of irredentism, due to socio-cultural, in particular, religious factors. Sepa-

ratism in the British colony of Gibraltar manifests itself in the form of irredentism and is moderate 

in intensity, the causes ī economic and historical factors. Chago separatism is ethnic for reasons, 

moderate in intensity, in the form of irredentism. Welsh (Welsh) separatism aims to create a sepa-

rate state of Wales, it is due to religious, political and linguistic reasons and is secession in form. 

Ethnic separatism on the Isle of Man is in a very latent state. The separatist sentiments are also ex-

https://www.dw.com/uk/dzhonson-vidmovliaie-shotlandii-v-novomu-referendumi-kazhe-raz-na-pokolinnia/a-56119320
https://www.dw.com/uk/dzhonson-vidmovliaie-shotlandii-v-novomu-referendumi-kazhe-raz-na-pokolinnia/a-56119320
https://rg.ru/2021/01/04/boris-dzhonson-vtorogo-referenduma-dlia-shotlandii-ne-budet-do-2055-goda.html
https://rg.ru/2021/01/04/boris-dzhonson-vtorogo-referenduma-dlia-shotlandii-ne-budet-do-2055-goda.html
https://rg.ru/author-Ariadna-Rokossovskaia/
https://rg.ru/2020/09/03/shotlandiia-planiruet-provesti-novyj-referendum-o-nezavisimosti.html
https://rg.ru/2020/09/03/shotlandiia-planiruet-provesti-novyj-referendum-o-nezavisimosti.html
http://www.conflictologist.org/valliiskij-separatism.htm
https://espanarusa.com/ru/pedia/article/169308
https://www.dw.com/ru/velikobritanija-i-ispanija-uladili-spor-o-statuse-gibraltara/a-56106281
https://www.dw.com/ru/velikobritanija-i-ispanija-uladili-spor-o-statuse-gibraltara/a-56106281
https://news.un.org/ru/story/2019/02/1349802
https://www.bbc.com/russian/features-50515123
http://24tv.ua/britanskiy_separatizm_londontsi_hochut_vidokremlennya_vid_velikobritaniyi_n699188
http://24tv.ua/britanskiy_separatizm_londontsi_hochut_vidokremlennya_vid_velikobritaniyi_n699188


ʅʘʫʢʦʚʽ ʟʘʧʠʩʢʠ ʉʫʤɼʇʋ ʽʤʝʥʽ ɸ.ʉ. ʄʘʢʘʨʝʥʢʘ. ɻʝʦʛʨʘʬʽʯʥʽ ʥʘʫʢʠ. 2021. ʊ. 2. ɺʠʧ. 2 

124 

pressed by the people of London, who have also stated in a petition that they wish to secede from 

Great Britain and make London independent. 

Cornish separatism, a movement to support the formation of an independent government in 

England, on one of the Shetland Islands ī Forwick Holm, the islands of Guernsey and Jersey, 

which are part of the Channel Islands, in Yorkshire and the Isle of Wight (White). 

Key words: separatism, Great Britain, secession, irredentism, autonomy 
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1
 

 

ɼʀʅɸʄɯʂɸ ʃʖɼʉʔʂʆɻʆ ʈʆɿɺʀʊʂʋ ʋʂʈɸɰʅʀ ʅɸ ʊʃɯ 

ɻʃʆɹɸʃʔʅʀʍ ʂʃɯʄɸʊʀʏʅʀʍ ɿʄɯʅ 

 

ʋ ʩʪʘʪʪʽ ʘʥʘʣʽʟʫʻʪʴʩʷ ʜʠʥʘʤʽʢʘ ʣʶʜʩʴʢʦʛʦ ʨʦʟʚʠʪʢʫ ʫ ʨʦʟʨʽʟʽ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʦʙʣʘ-

ʩʪʝʡ ʋʢʨʘʾʥʠ ʫʧʨʦʜʦʚʞ 2004-2019 ʨʨ. ɺʠʟʥʘʯʝʥʽ ʦʩʥʦʚʥʽ ʧʨʦʩʪʦʨʦ-ʯʘʩʦʚʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟ-

ʧʦʜʽʣʫ ʟʥʘʯʝʥʴ ʽʥʜʝʢʩʫ ʣʶʜʩʴʢʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʡʦʛʦ ʢʦʤʧʦʥʝʥʪ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʢʣʘʩʪʝʨʥʦʛʦ 

ʘʥʘʣʽʟʫ ʚʠʟʥʘʯʝʥʽ ʦʙʣʘʩʪʽ ʽʟ ʦʜʥʦʪʠʧʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʟʥʘʯʝʥʴ ɯʃʈ. ʅʘ ʧʽʜʩʪʘʚʽ ʚʠʟʥʘʯʝʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʥʘʡʚʨʘʟʣʠʚʽʰʽ ʨʝʛʽʦʥʠ ʟʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʤ ʪʘ ʬʽʟʠʢʦ-

ʛʝʦʛʨʘʬʽʯʥʠʤ ʨʘʡʦʥʫʚʘʥʥʷʤ ɯʥʪʝʨʧʨʝʪʦʚʘʥʽ ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ ʜʣʷ ʨʝʛʽʦʥʽʚ ʟ ʨʽʟʥʠʤ ʨʽʚʥʝʤ 

ʣʶʜʩʴʢʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʡʦʛʦ ʜʠʥʘʤʽʢʠ. ɺʠʟʥʘʯʝʥʦ, ʱʦ ʜʦ ʥʘʡʥʝʩʪʘʙʽʣʴʥʽʰʠʭ ʨʝʛʽʦʥʽʚ ʚʽʜʥʦʩ-

ʥʦ ʜʦ ʜʠʥʘʤʽʢʠ ɯʃʈ ʪʘ ʢʣʽʤʘʪʠʯʥʦʾ ʤʽʥʣʠʚʦʩʪʽ ʥʘʣʝʞʘʪʴ ʦʙʣʘʩʪʽ ʫ ʤʝʞʘʭ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘ-

ʨʧʘʪ ʪʘ ʧʽʚʜʝʥʥʦʩʪʝʧʦʚʦʾ ʧʽʜʟʦʥʠ. ʅʘ ʧʽʜʩʪʘʚʽ ʢʣʽʤʘʪʠʯʥʠʭ ʧʨʦʛʥʦʟʽʚ ʛʣʦʙʘʣʴʥʠʭ ʽ ʨʝʛʽʦʥʘ-

ʣʴʥʠʭ ʤʦʜʝʣʝʡ ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʤʦʞʣʠʚʽ ʥʘʩʣʽʜʢʠ ʛʣʦʙʘʣʴʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʥʘ ʩʦʮʽʘʣʴʥʫ ʽ 

ʝʢʦʥʦʤʽʯʥʫ ʩʢʣʘʜʦʚʫ ʨʦʟʚʠʪʢʫ ʫʢʨʘʾʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʽʥʜʝʢʩ ʣʶʜʩʴʢʦʛʦ ʨʦʟʚʠʪʢʫ, ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʘ ʚʨʘʟʣʠʚʽʩʪʴ, ʛʣʦʙʘʣʴ-

ʥʽ ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ, ʢʣʽʤʘʪʠʯʥʽ ʧʨʦʛʥʦʟʠ, ʋʢʨʘʾʥʘ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ ʽ ʬʦʨʤʫʣʶʚʘʥʥʷ ʤʝʪʠ. ɻʣʦʙʘʣʴʥʽ ʢʣʽʤʘʪʠʯʥʽ ʟʤʽ-

ʥʠ ʚʠʟʥʘʥʽ ʦʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʦʙʣʝʤ ʨʦʟʚʠʪʢʫ, ʱʦ ʩʪʦʷʪʴ ʧʝʨʝʜ ʣʶʜʩʪ-

ʚʦʤ. ɼʝʜʘʣʽ ʙʽʣʴʰʝ ʜʦʩʣʽʜʞʝʥʴ ʟʘʩʚʽʜʯʫʶʪʴ, ʱʦ ʟʤʽʥʘ ʢʣʽʤʘʪʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʚʧʣʠʚʘʻ ʥʘ ʩʦʮʽʘʣʴʥʠʡ, ʝʢʦʥʦʤʽʯʥʠʡ ʪʘ ʟʘʛʘʣʦʤ ʣʶʜʩʴʢʠʡ ʨʦʟʚʠʪʦʢ ʜʝʨʞʘʚ [17, 

18, 23, 29 34]. ʊʦʤʫ ʙʦʨʦʪʴʙʘ ʟʽ ʟʤʽʥʦʶ ʢʣʽʤʘʪʫ ʩʪʘʣʘ ʦʜʥʠʤ ʽʟ ʢʣʶʯʦʚʠʭ ʧʨʽʦ-

ʨʠʪʝʪʽʚ ʛʣʦʙʘʣʴʥʦʛʦ ʨʦʟʚʠʪʢʫ. ʊʘʢ, ʙʦʨʦʪʴʙʘ ʟʽ ʟʤʽʥʘʤʠ ʢʣʽʤʘʪʫ ʪʘ ʾʭ ʥʘʩʣʽʜʢʘ-

ʤʠ, ʟʤʝʥʰʝʥʥʷ ʚʨʘʟʣʠʚʦʩʪʽ ʪʘ ʘʜʘʧʪʘʮʽʷ ʜʦ ʰʚʠʜʢʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʥʘʣʝ-

ʞʠʪʴ ʜʦ ʉʪʨʘʪʝʛʽʯʥʠʭ ʎʽʣʝʡ ʈʦʟʚʠʪʢʫ ʜʦ 2030 ʨʦʢʫ, ʫʢʣʘʜʝʥʠʭ ɻʝʥʝʨʘʣʴʥʦʶ 

ɸʩʘʤʙʣʝʶ ʆʆʅ [35]. 
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ɼʦʩʣʽʜʞʝʥʥʷ ʩʦʮʽʘʣʴʥʦʾ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ ʚʨʘʟʣʠʚʦʩʪʽ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʝʚʦʣʶ-

ʮʽʦʥʫʚʘʣʠ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ, ʟʚʘʞʘʶʯʠ ʥʘ ʧʦʯʘʩʪʽʰʘʥʥʷ ʝʢʩʪʨʝʤʘ-

ʣʴʥʠʭ ʧʦʜʽʡ ʷʢ ʥʘʩʣʽʜʦʢ ʟʤʽʥʠ ʢʣʽʤʘʪʫ [34]. ɺʨʘʟʣʠʚʽʩʪʴ ʻ ʩʢʣʘʜʥʠʤ ʷʚʠʱʝʤ, ʥʘ 

ʷʢʝ ʚʧʣʠʚʘʶʪʴ ʩʦʮʽʘʣʴʥʽ, ʝʢʦʥʦʤʽʯʥʽ, ʝʢʦʣʦʛʽʯʥʽ ʯʠ ʜʝʤʦʛʨʘʬʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʠ, ʷʢʽ, ʫ ʩʚʦʶ ʯʝʨʛʫ,  ʚʠʟʥʘʯʘʶʪʴ ʘʜʘʧʪʘʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʛʨʦʤʘʜ. ʄʽʞʫʨʷʜʦʚʘ 

ʢʦʤʽʩʽʷ ʟ ʧʠʪʘʥʴ ʟʤʽʥʠ ʢʣʽʤʘʪʫ (ʄɻɽɿʂ) ʚʠʟʥʘʯʘʻ ʚʨʘʟʣʠʚʽʩʪʴ ʜʦ ʢʣʽʤʘʪʠʯʥʠʭ 

ʟʤʽʥ ʷʢ çʩʪʫʧʽʥʴ, ʜʦ ʷʢʦʛʦ ʛʝʦʬʽʟʠʯʥʽ, ʙʽʦʣʦʛʽʯʥʽ ʪʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ ʩʠʩ-

ʪʝʤʠ ʩʧʨʠʡʥʷʪʣʠʚʽ ʜʦ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʥʘʩʣʽʜʢʽʚ ʢʣʽʤʘʪʫ ʪʘ ʤʦʞʫʪʴ ʚʧʦʨʘʪʠʩʷ ʟ 

ʥʠʤʠè [17]. ʅʘʩʣʽʜʢʠ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʪʘ ʧʦʚôʷʟʘʥʽ ʟ ʥʠʤʠ ʧʨʠʨʦʜʥʽ ʥʝʙʝʟʧʝʢʠ 

ʤʦʞʫʪʴ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʥʫʪʠ ʥʘ ʩʪʨʘʪʝʛʽʯʥʽ ʩʝʢʪʦʨʠ ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ ʽ ʙʣʘʛʦ-

ʧʦʣʫʯʯʷ ʫʢʨʘʾʥʮʽʚ ʟʦʢʨʝʤʘ. ʊʦʤʫ ʤʽʞʜʠʩʮʠʧʣʽʥʘʨʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ, ʧʨʦ-

ʷʚʽʚ ʽ ʧʨʦʛʥʦʟʫ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʥʘ ʩʫʩʧʽʣʴʩʪʚʦ ʽ ʡʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ ʋʢʨʘʾʥʠ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʽʥʜʝʢʩʫ ʣʶʜʩʴʢʦʛʦ ʨʦʟʚʠʪʢʫ ʻ ʥʘ ʯʘʩʽ. 

ɸʢʪʠʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʣʶʜʩʴʢʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʛʣʦʙʘʣʴʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ 

ʩʪʦʩʫʶʪʴʩʷ ʢʽʥʮʷ ʍʍ ʩʪ. ɿʦʢʨʝʤʘ, ʧʝʨʰʽ ˇʨʫʥʪʦʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʣʶʜʩʴʢʦʛʦ ʨʦʟ-

ʚʠʪʢʫ ʧʦʚôʷʟʘʥʽ ʟ ʽʥʜʽʡʩʴʢʠʤʠ ʝʢʦʥʦʤʽʩʪʘʤʠ ɸʤʘʨʪʴʷ ʉʝʥ, ʄʝʛʭʥʘʜ ɼʝʩʘʾ ʪʘ ʧʘ-

ʢʠʩʪʘʥʩʴʢʠʤ ʝʢʦʥʦʤʽʩʪʦʤ-ʬʽʥʘʥʩʠʩʪʦʤ ʄʘʭʙʫʙ ʋʣʴ-ɻʘʢʦʤ, ʷʢʽ ʨʦʟʨʦʙʠʣʠ ʽʥ-

ʜʝʢʩ ʣʶʜʩʴʢʦʛʦ ʨʦʟʚʠʪʢʫ, ʚʢʣʶʯʝʥʠʡ ʫ ʱʦʨʽʯʥʽ ʜʦʧʦʚʽʜʽ ʆʆʅ. ɼʦ ʧʦʜʽʙʥʠʭ ʜʦ-

ʩʣʽʜʞʝʥʴ ʥʘʣʝʞʘʪʴ ʨʦʙʦʪʠ ʘʤʝʨʠʢʘʥʩʴʢʦʛʦ ʝʢʦʥʦʤʽʩʪʘ ɻ. ɼʝʡʣʽ, ʷʢʠʡ ʚ ʢʽʥʮʽ 

1980-ʠʭ ï ʥʘ ʧʦʯʘʪʢʫ 1990-ʠʭ ʦʯʦʣʶʚʘʚ ʨʦʙʦʪʫ ɺʩʝʩʚʽʪʥʴʦʛʦ ʙʘʥʢʫ ʚ ʛʘʣʫʟʽ ʧʽʜ-

ʪʨʠʤʫʚʘʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʦʧʫʙʣʽʢʫʚʘʚ ʢʥʠʛʫ çBeyond Growth. The Economics of 

Sustainable Developmentè [20]. ɺʠʟʥʘʯʘʣʴʥʠʤʠ ʫ ʮʽʡ ʛʘʣʫʟʽ ʻ ʧʨʘʮʽ ʄ. ʋʣʴ-ɻʘʢʘ 

çʈʦʟʜʫʤʠ ʧʨʦ ʨʦʟʚʠʪʦʢ ʣʶʜʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘè [26], ʚ ʷʢʽʡ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʧʘ-

ʨʘʜʠʛʤʘ ʨʦʟʚʠʪʢʫ, ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʙʝʟʧʝʢʫ ʪʘ ʜʦʙʨʦʙʫʪ ʣʶʜʠʥʠ. ʋ ʜʦʩʣʽʜʞʝʥʥʷʭ 

ɸ. ʉʝʥʘ ʫʚʘʛʘ ʟʚʝʨʥʝʥʘ ʥʘ ʝʢʦʥʦʤʽʯʥʫ ʙʽʜʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʪʘ ʪʘʢ ʟʚʘʥʽʡ ʩʚʦʙʦʜʽ 

ʣʶʜʠʥʠ, ʷʢʘ ʽʜʝʥʪʠʬʽʢʫʻʪʴʩʷ ʯʝʨʝʟ ʟʨʦʩʪʘʥʥʷ ʜʦʭʦʜʫ ʛʨʦʤʘʜʷʥ, ʧʝʚʥʽ ʩʦʮʽʘʣʴʥʽ 

ʪʘ ʝʢʦʥʦʤʽʯʥʽ ʤʝʭʘʥʽʟʤʠ, ʫʯʘʩʪʴ ʚ ʛʨʦʤʘʜʩʴʢʠʭ ʦʙʛʦʚʦʨʝʥʥʷʭ, ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪ-

ʨʝʙ ʣʶʜʠʥʠ ʫ ʭʘʨʯʫʚʘʥʥʽ, ʦʩʚʽʪʽ, ʦʭʦʨʦʥʽ ʟʜʦʨʦʚôʷ [31]. 

ʋ ʩʬʝʨʽ ʛʽʜʥʦʾ ʧʨʘʮʽ ʷʢ ʦʜʥʦʛʦ ʟ ʬʘʢʪʦʨʽʚ ʝʢʦʥʦʤʽʯʥʦʛʦ ʜʦʙʨʦʙʫʪʫ (ʯʘʩʪʦ 

ʚʨʘʭʦʚʫʻʪʴʩʷ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ, ʟʦʢʨʝʤʘ ʽ ʚ ʥʘʮʽʦʥʘʣʴ-

ʥʽʡ ʤʝʪʦʜʠʮʽ ʋʢʨʘʾʥʠ ʚʠʟʥʘʯʝʥʥʷ ʽʥʜʝʢʩʫ ʣʶʜʩʴʢʦʛʦ ʨʦʟʚʠʪʢʫ) ʚʠʟʥʘʯʘʣʴʥʠʤ ʻ 

ʜʦʨʦʙʦʢ ʌ. ɹʦʥʥʝ, ɾ. ʌʽʛʫʝʨʝʜʦ ʪʘ ɻ. ʉʪʝʥʜʽʥʛ, ʷʢʽ ʚʧʝʨʰʝ ʟʘʧʨʦʧʦʥʫʚʘʣʠ  ʪʘ 

ʧʦʯʘʣʠ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʽʥʜʝʢʩʠ ʛʽʜʥʦʾ ʧʨʘʮʽ ʜʣʷ ʨʽʟʥʠʭ ʢʨʘʾʥ ʩʚʽʪʫ [19]. 

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʚʘʛʦʤʠʤʠ ʻ ʪʘʢʦʞ ʩʫʯʘʩʥʽʰʽ ʧʨʘʮʽ ʩʪʚʦʨʝʥʽ ʧʽʜ ʢʝʨʽʚʥʠʮʪ-

ʚʦʤ ʜʠʨʝʢʪʦʨʘ ɼʞʦʨʜʞʪʘʫʥʩʴʢʦʛʦ ʽʥʩʪʠʪʫʪʫ ʞʽʥʦʢ, ʤʠʨʫ ʪʘ ʙʝʟʧʝʢʠ, ʪʘ ʪʨʴʦʭ 

ʛʣʦʙʘʣʴʥʠʭ ʟʚʽʪʽʚ ʧʨʦ ʣʶʜʩʴʢʠʡ ʨʦʟʚʠʪʦʢ ɭ. ʂʣʫʛʤʘʥʘ, ʚʽʜʧʦʚʽʜʘʣʴʥʦʾ ʟʘ ʜʦʩʣ̔-

ʜʞʝʥʥʷ ʣʶʜʩʴʢʦʛʦ ʨʦʟʚʠʪʢʫ ʟ 2009 ʧʦ 2011 ʨʽʢ [24]. ʋ ʟʚʽʪʽ ʟʘ 2013 ʨʽʢ ʧʽʜ ʢʝʨʽ-

ʚʥʠʮʪʚʦʤ ʍ. ʄʘʣʽʢʘ ʚʠʟʥʘʯʝʥʦ, ʝʢʦʥʦʤʽʯʥʠʡ ʧʽʜʡʦʤ ʢʨʘʾʥ ɸʟʽʾ, ʟʦʢʨʝʤʘ ɯʥʜʽʾ ʪʘ 
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ʂʠʪʘʶ, ʊʫʨʝʯʯʠʥʠ, ɯʥʜʦʥʝʟʽʾ ʪʘ ʽʥʰʠʭ ʻ ʩʠʥʭʨʦʥʥʠʤ ʟ ʣʶʜʩʴʢʠʤ ʨʦʟʚʠʪʢʦʤ 

[27]. 

ɯʟ ʚʧʨʦʚʘʜʞʝʥʥʷʤ ʽʥʜʝʢʩʫ ʣʶʜʩʴʢʦʛʦ ʨʦʟʚʠʪʢʫ ʷʢ ʩʚʽʪʦʚʦʛʦ ʧʦʢʘʟʥʠʢʘ ʩʦ-

ʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʧʦʯʘʣʠʩʷ ʨʝʛʽʦʥʘʣʴʥʽ ʪʘ ʥʘʮʽʦʥʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥ-

ʥʷ, ʧʨʠʢʣʘʜʦʤ ʷʢʠʭ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʘʮʽ: çɿʚʽʪ ʧʨʦ ʩʚʽʪʦʚʠʡ ʨʦʟʚʠʪʦʢ 2019: ɸʤʝ-

ʨʠʢʘè ʄ. ʂʘʨʤʝʥ [28], çʃʘʪʚʽʷ. ɿʚʽʪ ʧʨʦ ʣʶʜʩʴʢʠʡ ʨʦʟʚʠʪʦʢè ʟʘ ʨʝʜʘʢʮʽʻʶ ɹʘʡ-

ʙʠ ʍʦʣʤʠ [25], çʈʝʛʽʦʥʘʣʴʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʟʘ ʷʢʽʩʪʶ ʞʠʪʪʷ ʚ ʇʦʣʴʱʽè ʇ. ʅʦ-

ʚʘʢ [30]. ɺ ʋʢʨʘʾʥʽ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʣʶʜʩʴʢʦʛʦ ʨʦʟʚʠʪʢʫ ʟʘʡʤʘ-

ʶʪʴʩʷ ʥʘʫʢʦʚʮʽ ʅɸʅ ʋʢʨʘʾʥʠ ʧʽʜ ʦʯʽʣʴʥʠʮʪʚʦʤ ɽ. ʃʽʙʘʥʦʚʦʾ [7], ʆ. ʊʦʧʯʽʻʚ, ɼ. 

ʄʘʣʴʯʠʢʦʚʘ [13], ɸ. ɭʨʽʥʘ [3], ʅ. ɿʘʙʣʦʪʦʚʩʴʢʘ ʪʘ ʊ. ɸʣʝʢʩʻʻʚʘ [4] ʪʦʱʦ. 

ʉʠʩʪʝʤʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʛʣʦʙʘʣʴʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘ-

ʭʦʜʽʚ ʙʦʨʦʪʴʙʠ ʟ ʥʠʤʠ ʪʝʞ ʧʨʠʧʘʜʘʻ ʥʘ 1980-1990-ʪʽ ʨʨ. ʽ ʧʦʚôʷʟʘʥʝ ʽʟ ʚʠʷʚʣʝʥ-

ʥʷʤ ʦʟʦʥʦʚʦʾ ʜʽʨʠ ʪʘ ʚʠʜʘʥʥʷʤ ʟʚʽʪʫ ʂʦʤʽʩʽʾ ɹʨʫʥʜʪʣʘʥʜ çʅʘʰʝ ʩʧʽʣʴʥʝ ʤʘʡʙʫ-

ʪʥʻè (1987), ʘ ʪʘʢʦʞ ʂʦʥʚʝʥʮʽʾʾ ʆʆʅ ʟʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʚ ʈʽʦ-ʜʝ-ɾʘʥʝʡʨʦ (1992). 

ɿʘʛʘʣʦʤ ʚʠʚʯʝʥʥʶ ʛʣʦʙʘʣʴʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʧʝʨʝʜʫʚʘʣʘ ʥʠʟʢʘ ʝʢʦʣʦʛʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʚʠʨʽʰʝʥʥʷ ʧʠʪʘʥʴ ʧʦʚôʷʟʘʥʠʭ ʟ ʤʽʩʮʝʚʠʤʠ ʪʘ ʨʝʛʽʦʥʘʣʴʥʠʤʠ ʝʢʦ-

ʣʦʛʽʯʥʠʤʠ ʧʨʦʙʣʝʤʘʤʠ, ʘ ʚʞʝ ʟʛʦʜʦʤ ʧʦʯʘʣʠʩʴ ʜʦʩʣʽʜʞʝʥʥʷ ʛʣʦʙʘʣʴʥʠʭ ʧʨʦ-

ʙʣʝʤ ʚʪʨʘʪʠ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʟʤʽʥʠ ʢʣʽʤʘʪʫ.  

ʗʢʱʦ ʥʘʡʧʝʨʰʽ ʧʨʘʮʽ ʙʫʣʠ ʫʟʘʛʘʣʴʥʝʥʠʤʠ ʪʘ ʧʦʚôʷʟʘʥʽ ʟ ʧʦʷʩʥʝʥʥʷʤ ʧʨʦ-

ʙʣʝʤʠ, ʪʦ ʩʫʯʘʩʥʽ ʧʨʘʮʽ ʙʽʣʴʰ ʢʦʥʢʨʝʪʠʟʦʚʘʥʽ ʪʘ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʚʠʨʽʰʝʥʥʷ ʧʨʦ-

ʙʣʝʤʠ ʪʘ ʧʦʜʘʣʴʰʠʡ ʧʨʦʛʥʦʟ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʫʯʘʩʥʠʭ ʚʠʢʣʠʢʽʚ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʽʚ ʩʚʽʪʫ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʫ 1988 ʨ. ʩʪʚʦʨʝʥʘ ʄʽʞʫʨʷ-

ʜʦʚʘ ʛʨʫʧʠ ʝʢʩʧʝʨʪʽʚ ʟ ʧʠʪʘʥʴ ʟʤʽʥʠ ʢʣʽʤʘʪʫ (ʄɻɽɿʂ) ʧʽʜ ʝʛʽʜʦʶ ʆʆʅ, ʷʢʘ 

ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʥʘʫʢʦʚʫ ʧʽʜʪʨʠʤʢʘ ʜʽʷʣʴʥʦʩʪʽ, ʧʦʚôʷʟʘʥʦʾ ʟ ʙʦʨʦʪʴʙʦʶ ʟʽ ʟʤʽʥʦʶ 

ʢʣʽʤʘʪʫ. ʄɻɽɿʂ ʚʠʢʦʥʫʻ ʨʝʛʫʣʷʨʥʽ ʥʘʫʢʦʚʦ ʦʙˇʨʫʥʪʦʚʘʥʽ ʦʮʽʥʢʠ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, 

ʾʭ ʥʘʩʣʽʜʢʽʚ ʽ ʤʘʡʙʫʪʥʽʭ ʨʠʟʠʢʽʚ ʘ ʪʘʢʦʞ ʨʦʟʨʦʙʣʷʻ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʝʬʝʢʪʠʚ-

ʥʠʭ ʰʣʷʭʽʚ ʟʘʧʦʙʽʛʘʥʥʷ ʟʤʽʥʽ ʢʣʽʤʘʪʫ ʪʘ ʘʜʘʧʪʘʮʽʾ ʜʦ ʥʝʾ. ɿʦʢʨʝʤʘ, ʚ ʦʩʪʘʥʥʽʭ 

ʜʦʧʦʚʽʜʷʭ ʧʨʦʩʪʝʞʫʻʤʦ ʥʠʟʢʫ ʚʠʟʥʘʯʘʣʴʥʠʭ ʚʠʩʥʦʚʢʽʚ: 

1) ʟʤʽʥʘ ʢʣʽʤʘʪʫ ʧʽʜʚʠʱʠʪʴ ʽʩʥʫʶʯʽ ʽ ʩʪʚʦʨʠʪʴ ʥʦʚʽ ʨʠʟʠʢʠ ʜʣʷ ʧʨʠʨʦʜʥʠʭ ʽ 

ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʩʠʩʪʝʤ. ʈʠʟʠʢʠ ʨʦʟʧʦʜʽʣʷʪʴʩʷ ʥʝʨʽʚʥʦʤʽʨʥʦ ʽ ʙʫʜʫʪʴ ʚʽʜʯʫʪʥʽ-

ʰʠʤʠ ʜʣʷ ʤʝʥʰ ʟʘʭʠʱʝʥʠʭ ʣʶʜʝʡ ʽ ʫ ʢʨʘʾʥʘʭ, ʱʦ ʧʝʨʝʙʫʚʘʶʪʴ ʥʘ ʚʩʽʭ ʨʽʚʥʷʭ 

ʨʦʟʚʠʪʢʫ [2, 15, 16, 17, 18]; 

2) ʧʨʦʛʥʦʟʦʚʘʥʝ ʧʦʯʘʩʪʽʰʘʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʛʽʜʨʦʢʣʽʤʘʪʠʯʥʠʭ ʧʦʜʽʡ ʪʘ ʾʭ 

ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ [16, 17, 18]; 

3) ʰʚʠʜʢʘ ʟʤʽʥʘ ʢʣʽʤʘʪʫ ʩʧʨʠʯʠʥʠʪʴ ʣʽʢʚʽʜʘʮʽʶ ʧʨʦʜʦʚʦʣʴʯʦʾ ʙʝʟʧʝʢʠ [16, 

18, 23]; 

4) ʜʦ ʩʝʨʝʜʠʥʠ ʩʪʦʣʽʪʪʷ ʟʤʽʥʘ ʢʣʽʤʘʪʫ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʪʠʤʝ ʥʘ ʟʜʦʨʦʚôʷ ʣʶ-

ʜʠʥʠ, ʧʦʩʠʣʶʶʯʠ ʚʞʝ ʽʩʥʫʶʯʽ ʧʨʦʙʣʝʤʠ ʟʜʦʨʦʚôʷ [15, 16, 18, 23, 34]; 
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5) ʚ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʨʝʛʽʦʥʘʭ ʟʤʽʥʘ ʢʣʽʤʘʪʫ ʧʽʜʚʠʱʠʪʴ ʨʠʟʠʢʠ ʜʣʷ ʙʝʟʧʝʢʠ 

ʣʶʜʝʡ, ʤʘʡʥʘ, ʝʢʦʥʦʤʽʢʠ ʪʘ ʝʢʦʩʠʩʪʝʤ, ʟʦʢʨʝʤʘ ʩʧʨʠʯʠʥʝʥʠʭ ʪʝʧʣʦʚʠʤ ʩʪʨʝ-

ʩʦʤ, ʰʪʦʨʤʘʤʠ ʽ ʝʢʩʪʨʝʤʘʣʴʥʠʤʠ ʦʧʘʜʘʤʠ, ʟʩʫʚʘʤʠ, ʟʘʙʨʫʜʥʝʥʥʷʤ ʧʦʚʽʪʨʷ, ʧʦ-

ʩʫʭʘʤʠ, ʜʝʬʽʮʠʪʦʤ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ [12, 13, 18, 23]; 

6) ʩʽʣʴʩʴʢʽ ʨʝʛʽʦʥʠ ʚʽʜʯʫʚʘʪʠʤʫʪʴ ʟʤʽʥʠ ʫ ʜʦʩʪʫʧʥʦʩʪʽ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʧʨʦʜʦʚʦʣʴʯʽʡ ʙʝʟʧʝʮʽ ʪʘ ʜʦʭʦʜʘʭ ʚʽʜ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, 

ʚʢʣʶʯʘʶʯʠ ʟʤʽʱʝʥʥʷ ʨʘʡʦʥʽʚ ʚʠʨʦʱʫʚʘʥʥʷ ʧʨʦʜʦʚʦʣʴʯʠʭ ʽ ʥʝʧʨʦʜʦʚʦʣʴʯʠʭ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ [6, 12, 18]. 

ʊʘʢʽ ʚʠʩʥʦʚʢʠ ʩʧʦʥʫʢʘʶʪʴ ʜʦ ʘʥʘʣʽʟʫ ʜʠʥʘʤʽʢʠ ʣʶʜʩʴʢʦʛʦ ʨʦʟʚʠʪʢʫ ʨʝʛʽʦ-

ʥʽʚ ʋʢʨʘʾʥʠ ʥʘ ʪʣʽ ʛʣʦʙʘʣʴʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʪʘ ʚʠʷʚʣʝʥʥʷ ʨʠʟʠʢʽʚ 

ʧʦʚôʷʟʘʥʠʭ ʟ ʦʩʪʘʥʥʽʤʠ ʟ ʤʝʪʦʶ ʛʝʦʧʨʦʩʪʦʨʦʚʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ 

ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʥʘʣʝʞʥʦʛʦ ʣʶʜʩʴʢʦʛʦ ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʽʚ. ʆʟʥʘʯʝʥʽ ʘʩ-

ʧʝʢʪʠ ʚʠʩʪʫʧʘʶʪʴ ʟʘʚʜʘʥʥʷʤʠ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɿ ʤʝʪʦʶ ʟôʷʩʫʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʦ-

ʯʘʩʦʚʠʭ ʟʤʽʥ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʯʷ ʚʠʢʦʨʠʩʪʘʥʠʡ ʽʥʜʝʢʩ ʣʶʜ-

ʩʴʢʦʛʦ ʨʦʟʚʠʪʢʫ. ʅʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʠʭ ʧʨʦʩʪʦʨʦʚʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʣʶʜʩʴʢʦʛʦ 

ʨʦʟʚʠʪʢʫ ʽ ʡʦʛʦ ʜʠʥʘʤʽʢʠ ʚʠʟʥʘʯʝʥʽ ʥʘʡʚʨʘʟʣʠʚʽʰʽ ʨʝʛʽʦʥʠ ʪʘ ʚʠʟʥʘʯʝʥʠʡ ʚʧʣʠʚ 

ʥʘ ʮʽ ʨʝʛʽʦʥʠ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʽ ʾʭ ʧʨʦʛʥʦʟ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʩʮʝʥʘʨʽʾʚ ʟʘ ʨʝʛʽʦ-

ʥʘʣʴʥʠʤʠ ʪʘ ʛʣʦʙʘʣʴʥʠʤʠ ʢʣʽʤʘʪʠʯʥʠʤʠ ʤʦʜʝʣʷʤʠ, ʨʦʟʨʦʙʣʝʥʠʤʠ ʋʢʨʅɼɻʄɯ 

[11]. 

ɯʥʜʝʢʩ ʣʶʜʩʴʢʦʛʦ ʨʦʟʚʠʪʢʫ (Human Development Index, HDI) ʷʢ ʽʥʪʝʛʨʘʣʴ-

ʥʠʡ ʧʦʢʘʟʥʠʢ ʙʘʟʫʻʪʴʩʷ ʥʘ ʪʨʴʦʭ ʩʢʣʘʜʦʚʠʭ: 

- ʽʥʜʝʢʩ ʜʦʚʛʦʣʽʪʪʷ, ʱʦ ʚʠʨʘʭʦʚʫʶʪʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʝʨʝʜʥʴʦʾ ʦʯʽʢʫʚʘʥʦʾ 

ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ ʧʨʠ ʥʘʨʦʜʞʝʥʥʽ, ʨʦʢʽʚ;  

- ʽʥʜʝʢʩ ʦʩʚʽʯʝʥʦʩʪʽ, ʜʝ ʚʨʘʭʦʚʫʶʪʴ ʩʝʨʝʜʥʶ ʢʽʣʴʢʽʩʪʴ ʨʦʢʽʚ, ʚʠʪʨʘʯʝʥʠʭ ʥʘ 

ʥʘʚʯʘʥʥʷ, ʽ ʦʯʽʢʫʚʘʥʫ ʪʨʠʚʘʣʽʩʪʴ ʥʘʚʯʘʥʥʷ (ʨʦʢʽʚ); 

- ʽʥʜʝʢʩ ʜʦʙʨʦʙʫʪʫ, ʱʦ ʚʠʨʘʞʘʶʪʴ ʯʝʨʝʟ ʚʘʣʦʚʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʜʦʭʽʜ ʥʘ 

ʦʩʦʙʫ ʟʘ ʇʂʉ ʥʘʮʽʦʥʘʣʴʥʦʾ ʚʘʣʶʪʠ, ʚ ʜʦʣʘʨʘʭ ʉʐɸ [10, 14]. 

ʅʝʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ ʟʫʤʦʚʣʝʥʘ ʚʽʜʩʫʪʥʽʩʪʶ ʜʝʷʢʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ 

ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ, ʦʩʦʙʣʠʚʦ ɸʬʨʠʢʠ ʪʘ ɸʟʽʾ, ʘ ʚʠʱʝ ʟʘʟʥʘʯʝʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʟʨʘ-

ʭʦʚʫʶʪʴʩʷ ʫ ʚʩʽʭ ʜʝʨʞʘʚʘʭ, ʱʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʜʦʩʪʦʚʽʨʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʨʦʟʚʠʪ-

ʢʫ. ʄʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʚʘʣʘʩʷ, ʧʨʦʪʝ ʩʘʤʘ ʩʫʪʴ ʥʝ ʟʤʽʥʠʣʘʩʷ. 

HDI ʨʦʟʨʘʭʦʚʫʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ: 

ὌὈὍ ὒ Ὁ Ὅ Ⱦ ,  

ʜʝ L ï ʮʝ ʽʥʜʝʢʩ ʜʦʚʛʦʣʽʪʪʷ, E ï ʽʥʜʝʢʩ ʦʩʚʽʯʝʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ, I ï ʽʥʜʝʢʩ ʤʘʪʝʨʽ-

ʘʣʴʥʦʛʦ ʜʦʙʨʦʙʫʪʫ. 

ɺʽʜʧʦʚʽʜʥʦ ʽʥʜʝʢʩʫ ʜʦʚʛʦʣʽʪʪʷ ʨʦʟʨʘʭʦʚʫʻʤʦ ʪʘʢ: 

ὒ  ,  

ʜʝ ʍ ï ʮʝ ʩʝʨʝʜʥʷ ʦʯʽʢʫʚʘʥʘ ʪʨʠʚʘʣʽʩʪʴ ʞʠʪʪʷ ʧʨʠ ʥʘʨʦʜʞʝʥʥʽ. 
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ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʦʩʚʽʯʝʥʦʩʪʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʚʘ ʧʦʢʘʟʥʠʢʠ: ʩʝʨʝʜʥʶ 

ʪʨʠʚʘʣʽʩʪʴ ʥʘʚʯʘʥʥʷ (ʍ1) ʪʘ ʦʯʽʢʫʚʘʥʫ ʪʨʠʚʘʣʽʩʪʴ ʥʘʚʯʘʥʥʷ (ʍ2): 

Ὁ πȟυ . 

ʈʽʚʝʥʴ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʜʦʙʨʦʙʫʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

Ὅ   , 

ʜʝ ʍ3 ï ʮʝ ɺʅɼ/ʦʩʦʙʫ ʟʘ ʧʘʨʠʪʝʪʦʤ ʢʫʧʽʚʝʣʴʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʚ ʜʦʣʘʨʘʭ ʉʐɸ. 

ʊʘʢʝ ʚʠʟʥʘʯʝʥʥʷ ʣʶʜʩʴʢʦʛʦ ʨʦʟʚʠʪʢʫ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʨʘʭʫʚʘʥʥʽ ʤʘʢʩʠʤʘʣʴʥʦ 

ʪʘ ʤʽʥʽʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ ʜʣʷ ʦʮʽʥʢʠ ʢʨʘʾʥ ʚ ʤʝʞʘʭ ʚʽʜ 0 ʜʦ 1. ɿʘʣʝʞ-

ʥʦʩʪʽ ʚʽʜ ʟʥʘʯʝʥʴ HDI ʚʠʜʽʣʷʶʪʴ ʨʽʚʥʽ ʨʦʟʚʠʪʢʫ: 1) ʜʫʞʝ ʚʠʩʦʢʠʡ (0,800 ʽ ι); 

2) ʚʠʩʦʢʠʡ (0,700-0,799); 3) ʩʝʨʝʜʥʽʡ (0,550-0,699); 4) ʥʠʟʴʢʠʡ (᾽ 0,550) [3, 32].  

ɺ ʋʢʨʘʾʥʽ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʡ ʥʘʮʽʦʥʘʣʴʥʘ ʤʝʪʦʜʠ-

ʢʘ, ʨʦʟʨʦʙʣʝʥʘ ʫ 2012 ʨʦʮʽ ɯʥʩʪʠʪʫʪʦʤ ʜʝʤʦʛʨʘʬʽʾ ʪʘ ʩʦʮʽʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʽʤʝʥʽ ʄ. ɺ. ʇʪʫʭʠ ʪʘ ʚʢʣʶʯʘʻ 33 ʧʦʢʘʟʥʠʢʠ, ʦʙôʻʜʥʘʥʽ ʫ 6 ʙʣʦʢʽʚ. ʇʨʦʪʝ, ʫ ʮʴʦ-

ʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʤʠ ʟʘʩʪʦʩʦʚʫʻʤʦ ʤʽʞʥʘʨʦʜʥʠʡ ʧʽʜʭʽʜ ʟ ʤʝʪʦʶ ʧʦʨʽʚʥʷʥʥʷ  ʽʥʜʝ-

ʢʩʽʚ ʣʶʜʩʴʢʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘ ʪʣʽ ʛʣʦʙʘʣʴʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ. 

ɼʣʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʥʘʦʯʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʥʠʭ ɯʃʈ ʟʘ 

2004-2019 ʨʦʢʠ ʥʘʤʠ ʟʘʩʪʦʩʦʚʘʥʦ ʢʣʘʩʪʝʨʥʠʡ ʘʥʘʣʽʟ ʟʘ ʤʝʪʦʜʦʤ ɺʘʨʜʘ. ɺʽʥ ʧʝ-

ʨʝʜʙʘʯʘʻ ʧʦʙʫʜʦʚʫ ʜʝʨʝʚʦʧʦʜʽʙʥʦʾ ʩʪʨʫʢʪʫʨʠ ʪʘ ʦʮʽʥʢʫ ʚʽʜʩʪʘʥʝʡ ʤʽʞ ʢʣʘʩʪʝʨʘ-

ʤʠ. ɼʘʥʠʡ ʤʝʪʦʜ ʧʦʣʷʛʘʻ ʫ ʨʘʥʞʫʚʘʥʥʽ, ʜʝ ʩʧʦʯʘʪʢʫ ʢʦʞʥʘ ʦʙʣʘʩʪʴ ʻ ʦʢʨʝʤʠʤ 

ʢʣʘʩʪʝʨʦʤ, ʘ ʧʽʟʥʽʰʝ ʾʭ ʛʨʫʧʠ ʦʙôʻʜʥʫʶʪʴ ʫ ʢʦʞʝʥ ʥʦʚʠʡ ʦʢʨʝʤʠʡ ʢʣʘʩʪʝʨ. ʊʘ-

ʢʠʡ ʧʽʜʭʽʜ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʦʪʠ, ʜʦʢʠ ʫʩʽ ʢʣʘʩʪʝʨʠ ʥʝ ʙʫʜʫʪʴ ʦʙôʻʜʥʫʚʘʪʠʩʷ ʚ 

ʦʜʠʥ ʢʽʥʮʝʚʠʡ ʢʣʘʩʪʝʨ [1]. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʋʢʨʘʾʥʘ ï ʜʝʨʞʘʚʘ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʣʶʜ-

ʩʴʢʦʛʦ ʨʦʟʚʠʪʢʫ (ʩʪʘʥʦʤ ʥʘ 2019 ʨʽʢ 74 ʤʽʩʮʝ ʩʝʨʝʜ 189 ʢʨʘʾʥ ʟʽ ʟʥʘʯʝʥʥʷʤ 0,779 

[22]), ʱʦ ʨʦʙʠʪʴ ʾʾ ʙʽʣʴʰ ʘʜʘʧʪʠʚʥʦʶ ʪʘ ʩʧʨʦʤʦʞʥʦʶ ʜʦ ʧʨʦʪʠʜʽʾ ʥʘʩʣʽʜʢʘʤ 

ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʽʥʥʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʠʥʫʣʠʤ ʜʝʩʷʪʠʣʽʪʪʷʤ (ʪʘʙʣ. 1). ʊʘʢ, ʽʥ-

ʜʝʢʩ ʦʩʚʽʪʠ ʩʪʘʥʦʚʠʪʴ 0,799; ʽʥʜʝʢʩ ʩʝʨʝʜʥʴʦʦʯʽʢʫʚʘʥʦʾ ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ ï 

0,801; ʽʥʜʝʢʩ ʜʦʭʦʜʽʚ (ʟʘ ɺʅɼ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʥʷ) ï 0,738. 

ʊʘʙʣʠʮʷ 1  

ɼʠʥʘʤʽʢʘ ʽʥʜʝʢʩʫ ʣʶʜʩʴʢʦʛʦ ʨʦʟʚʠʪʢʫ ʋʢʨʘʾʥʠ 

ʈʽʢ ɯʃʈ ʈʽʢ ɯʃʈ 

1990 0,705 2016 0,746 

2000 0,671 2017 0,747 

2010 0,732 2018 0,750 

2013 0,744 2019 0,779 

2015 0,742   

 

ɿʘ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤ ʩʚʽʪʦʚʠʤ ʨʘʥʞʫʚʘʥʥʷʤ ʩʪʘʥʦʤ ʥʘ 2019 ʨʽʢ ʚ ʋʢʨʘʾʥʽ 

ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ 2 ʛʨʫʧʠ ʨʝʛʽʦʥʽʚ (ʜʘʥʽ ʚʠʨʘʭʫʚʘʥʽ ʟʘ ʩʚʽʪʦʚʦʶ ʤʝʪʦʜʠʢʦʶ, ʧʦ 
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ʦʩʚʽʪʽ ï ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʦʨʤʫʣʫ ʜʦ 2010 ʨʦʢʫ ʪʘ ʧʦʢʘʟʥʠʢ ʦʭʦʧʣʝʥʦʩʪʽ ʥʘ-

ʚʯʘʥʥʷʤ): 

- ʟ ʩʝʨʝʜʥʽʤʠ ʟʥʘʯʝʥʥʷʤʠ ɯʃʈ (0,550-0,699) ï ɿʘʢʘʨʧʘʪʩʴʢʘ, ʏʝʨʥʽʚʝʮʴʢʘ, 

ʊʝʨʥʦʧʽʣʴʩʴʢʘ, ʍʝʨʩʦʥʩʴʢʘ, ʈʽʚʥʝʥʩʴʢʘ, ɾʠʪʦʤʠʨʩʴʢʘ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ, 

ʍʤʝʣʴʥʠʮʴʢʘ, ʉʫʤʩʴʢʘ, ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ, ʄʠʢʦʣʘʾʚʩʴʢʘ, ɺʦʣʠʥʩʴʢʘ, ʏʝʨʥʽʛʽʚʩʴ-

ʢʘ, ʆʜʝʩʴʢʘ, ɺʽʥʥʠʮʴʢʘ ʦʙʣʘʩʪʽ; 

- ʟ ʚʠʩʦʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ (0,700-0,799) ï ɿʘʧʦʨʽʟʴʢʘ, ʏʝʨʢʘʩʴʢʘ, ʍʘʨʢʽʚʩʴʢʘ, 

ʃʴʚʽʚʩʴʢʘ, ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ, ʇʦʣʪʘʚʩʴʢʘ, ʂʠʾʚʩʴʢʘ ʦʙʣʘʩʪʽ ʪʘ ʤ. ʂʠʾʚ (ʨʠʩ. 1). 

 
ʈʠʩ. 1. ɯʥʜʝʢʩ ʣʶʜʩʴʢʦʛʦ ʨʦʟʚʠʪʢʫ ʩʪʘʥʦʤ ʥʘ 2019 ʨʽʢ 

 

ʇʨʦʨʘʥʞʫʚʘʚʰʠ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʦʙʣʘʩʪʽ ʚ ʤʝʞʘʭ ʋʢʨʘʾʥʠ ʟʘ ʟʥʘʯʝʥʥʷʤʠ 

ɯʃʈ ʟʘ 2019 ʨ., ʚʠʷʚʠʤʦ: 1) ʟ ʥʘʡʥʠʞʯʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ɯʃʈ (0,651-0,675) ï ɿʘʢʘ-

ʨʧʘʪʩʴʢʫ, ʏʝʨʥʽʚʝʮʴʢʫ, ʊʝʨʥʦʧʽʣʴʩʴʢʫ, ʍʝʨʩʦʥʩʴʢʫ ʦʙʣʘʩʪʽ; 2) ʽʟ ʟʥʘʯʝʥʥʷʤʠ 

ʥʠʞʯʝ ʩʝʨʝʜʥʴʦʛʦ (0,676-0,700) ï ʈʽʚʥʝʥʩʴʢʫ, ɾʠʪʦʤʠʨʩʴʢʫ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʫ, 

ʍʤʝʣʴʥʠʮʴʢʫ, ʉʫʤʩʴʢʫ, ʂʽʨʦʚʦʛʨʘʜʩʴʢʫ, ʄʠʢʦʣʘʾʚʩʴʢʫ, ɺʦʣʠʥʩʴʢʫ, ʏʝʨʥʽʛʽʚʩʴ-

ʢʫ, ʆʜʝʩʴʢʘ, ɺʽʥʥʠʮʴʢʘ ʦʙʣʘʩʪʽ; 3) ʟ ʩʝʨʝʜʥʽʤʠ ʟʥʘʯʝʥʥʷʤʠ (0,701-0,725) ï ɿʘʧʦ-

ʨʽʟʴʢʫ, ʏʝʨʢʘʩʴʢʫ, ʍʘʨʢʽʚʩʴʢʫ, ʃʴʚʽʚʩʴʢʫ, ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʫ ʦʙʣʘʩʪʽ; 4) ʽʟ ʟʥʘ-

ʯʝʥʥʷʤʠ ʚʠʱʝ ʩʝʨʝʜʥʴʦʛʦ ï ʇʦʣʪʘʚʩʴʢʫ ʪʘ ʂʠʾʚʩʴʢʫ ʦʙʣʘʩʪʽ; 5) ʽʟ ʥʘʡʚʠʱʠʤ 

ʟʥʘʯʝʥʥʷʤ ï ʤ. ʂʠʾʚ. 

ʇʦʨʽʚʥʶʶʯʠ ʧʦʯʘʪʢʦʚʠʡ (2004 ʨ.) ʽ ʢʽʥʮʝʚʠʡ ʨʽʢ (2019 ʨ.) ʜʦʩʣʽʜʞʝʥʥʷ, ʚʠ-

ʷʚʠʤʦ ʟʘʛʘʣʦʤ ʟʨʦʩʪʘʥʥʷ ʟʥʘʯʝʥʥʷ ɯʃʈ (ʨʠʩ. 2). 
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ʈʠʩ. 2. ɿʥʘʯʝʥʥʷ ɯʃʈ ʫ 2004 ʪʘ 2019 ʨʦʢʘʭ ʫ ʨʦʟʨʽʟʽ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ 

 

ʇʨʦʪʝ ʧʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʫʩʽ ʨʦʢʠ ʧʦ ʨʝʛʽʦʥʘʭ, ʧʦʤʽʪʥʠʤʠ ʩʪʘʶʪʴ ʽʥʰʽ ʪʝʥ-

ʜʝʥʮʽʾ: ʜʦ 2008 ʨʦʢʫ ʟʥʘʯʝʥʥʷ ʟʨʦʩʪʘʶʪʴ, ʘ ʚʞʝ ʧʽʩʣʷ ī ʫ 2009 ʪʘ 2010 ʨʨ. ʩʧʘ-

ʜʘʶʪʴ, ʟʥʦʚʫ ʟʨʦʩʪʘʶʪʴ ʜʦ 2013 ʨ., ʘ ʚ 2014-2015 ʨʨ. ʟʥʦʚʫ ʩʧʘʜʘʶʪʴ (ʧʦʚôʷʟʘʥʦ 

ʟ ʦʢʫʧʘʮʽʻʶ ʪʘ ɸʊʆ) ʽ ʚʽʜʪʦʜʽ ʟʥʦʚʫ ʟʨʦʩʪʘʶʪʴ. ɿʥʘʯʝʥʥʷ ɯʃʈ ʦʩʪʘʥʥʴʦʛʦ ʜʝʩʷ-

ʪʠʨʽʯʯʷ ʚ ʙʘʛʘʪʴʦʭ ʦʙʣʘʩʪʷʭ ʪʘʢ ʽ ʥʝ ʜʦʩʷʛʣʠ ʟʥʘʯʝʥʴ 2008 ʨʦʢʫ (ʨʠʩ. 3). 

 

ʈʠʩ. 3. ɼʠʥʘʤʽʢʘ ʟʥʘʯʝʥʴ ɯʃʈ ʫ ʉʫʤʩʴʢʽʡ, ʏʝʨʥʽʚʝʮʴʢʽʡ ʪʘ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ 

ʟʘ 2004-2019 ʨʨ. 
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ɿʘʛʘʣʦʤ ʥʘʡʚʠʱʽ ʟʥʘʯʝʥʥʷ ɯʃʈ (ʙʽʣʴʰʝ 0,730) ʟʘ ʚʝʩʴ ʯʘʩ ʜʦʩʣʽʜʞʝʥʥʷ ʭʘ-

ʨʘʢʪʝʨʥʽ ʜʣʷ ʤ. ʂʠʾʚ, ʘ ʚ ʨʝʛʽʦʥʘʭ ʚʦʥʠ ʧʨʠʧʘʜʘʶʪʴ ʥʘ 2007 ʪʘ 2008, 2011-2013, 

2018 ʪʘ 2019 ʨʨ. ʫ ʂʠʾʚʩʴʢʽʡ ʪʘ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ. ʃʠʰʝ ʚ 2008 ʨʦʮʽ 

ʥʘʡʚʠʱʽ ʟʥʘʯʝʥʥʷ ʪʘʢʦʞ ʚʠʷʚʣʝʥʽ ʫ ɿʘʧʦʨʽʟʴʢʽʡ, ʇʦʣʪʘʚʩʴʢʽʡ, ʍʘʨʢʽʚʩʴʢʽʡ, ʪʘ 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʽʡ ʦʙʣʘʩʪʷʭ. ʅʘʪʦʤʽʩʪʴ ʥʘʡʥʠʞʯʽ ʟʥʘʯʝʥʥʷ ʟʘ ʚʝʩʴ ʧʝʨʽʦʜ ʩʧʦʩʪʝ-

ʨʽʛʘʶʪʴʩʷ ʚ ʏʝʨʥʽʚʝʮʴʢʽʡ, ɿʘʢʘʨʧʘʪʩʴʢʽʡ, ɾʠʪʦʤʠʨʩʴʢʽʡ ʪʘ ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ ʦʙ-

ʣʘʩʪʷʭ. ʅʘʡʥʠʞʯʽ ʟʥʘʯʝʥʥʷ ʚʠʷʚʣʝʥʽ ʫ 2004 ʨʦʮʽ (0,597 ï ʫ ʏʝʨʥʽʚʝʮʴʢʽʡ, 0,598 ï 

ʫ ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ ʦʙʣʘʩʪʽ), ʫ 2015 ʪʘ 2016 ʨʨ. (0,610 ī ʚ ʏʝʨʥʽʚʝʮʴʢʽʡ; 0,618 ʪʘ 

0,615 ï ʚ ɿʘʢʘʨʧʘʪʩʴʢʽʡ ʦʙʣʘʩʪʽ). 

ɼʠʥʘʤʽʢʘ ʢʦʤʧʦʥʝʥʪʽʚ ɯʃʈ ʟʘ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʧʝʨʽʦʜ ʚʠʨʽʟʥʷʻʪʴʩʷ ʥʠʟʢʦʶ 

ʧʨʦʩʪʦʨʦʚʠʭ ʨʠʩ. ʊʘʢ, ʟʘ ʟʥʘʯʝʥʥʷʤ ɺʈʇ ʥʘ ʦʩʦʙʫ ʚ ʜʦʣ. ʉʐɸ ʫ 2004 ʨʦʮʽ ʜʦ 

ʛʨʫʧʠ ʘʫʪʩʘʡʜʝʨʽʚ ʚʚʽʡʰʣʠ ʏʝʨʥʽʚʝʮʴʢʘ ʪʘ ʊʝʨʥʦʧʽʣʴʩʴʢʘ ʦʙʣʘʩʪʽ, ʧʨʦʪʝ ʫ 2014 

ʨ. ʦʩʪʘʥʥʻ ʤʽʩʮʝ ʧʦʯʠʥʘʻ ʟʘʡʤʘʪʠ ʃʫʛʘʥʩʴʢʘ ʦʙʣʘʩʪʴ (ʯʘʩʪʠʥʘ ʧʽʜʢʦʥʪʨʦʣʴʥʘ 

ʋʢʨʘʾʥʽ), ʭʦʯ ʟʥʘʯʝʥʥʷ ʫ ʚʢʘʟʘʥʠʭ ʚʠʱʝ ʦʙʣʘʩʪʷʭ ʩʫʪʪʻʚʦ ʥʝ ʧʦʣʽʧʰʠʣʠʩʴ ʧʦʨʽ-

ʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʨʝʛʽʦʥʘʤʠ ʋʢʨʘʾʥʠ. ʃʽʜʝʨʘʤʠ ʟʘ ʟʥʘʯʝʥʥʷʤʠ ɺʈʇ ʥʘ ʦʩʦʙʫ ʟʘ 

ʫʩʽ ʨʦʢʠ ʻ ʂʠʾʚ, ʫ 2004 ʨʦʮʽ ï ɸʈ ʂʨʠʤ, ʫ 2005 ʪʘ 2006 ʨʦʮʽ ï ɼʦʥʝʮʴʢʘ, ʘ ʟ 2007 

ʧʦ 2014 ï ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ, ʟ 2015 ʨʦʢʫ ʽ ʜʦ ʪʝʧʝʨ ï ʇʦʣʪʘʚʩʴʢʘ ʦʙʣʘʩʪʴ 

(ʨʠʩ. 4). 

 
ʈʠʩ. 4. ɼʠʥʘʤʽʢʘ ɺʈʇ/ʦʩʦʙʫ ʚ ʜʦʣ. ʉʐɸ ʟ 2004 ʧʦ 2019 ʨʽʢ 

ʫ ʦʙʣʘʩʪʷʭ-ʣʽʜʝʨʘʭ ʪʘ ʘʫʪʩʘʡʜʝʨʘʭ 

 

ʍʦʯʘ ʟʘ ʟʥʘʯʝʥʥʷʤ ɺʈʇ ʥʘ ʦʩʦʙʫ ʏʝʨʥʽʚʝʮʴʢʘ ʪʘ ʊʝʨʥʦʧʽʣʴʩʴʢʘ ʦʙʣʘʩʪʴ 

ʟʘʛʘʣʦʤ ʨʝʛʽʦʥʠ-ʘʫʪʩʘʡʜʝʨʠ, ʟʘ ʦʯʽʢʫʚʘʥʦʶ ʪʨʠʚʘʣʽʩʪʶ ʞʠʪʪʷ ʧʨʠ ʥʘʨʦʜʞʝʥʥʽ 

ʦʙʣʘʩʪʽ ʥʘʚʧʘʢʠ ʟʘʡʤʘʶʪʴ ʧʨʦʚʽʜʥʽ ʤʽʩʮʷ ʧʽʩʣʷ ʤ. ʂʠʾʚ. ʋ 2019 ʨʦʮʽ ʏʝʨʥʽʚʝʮʴʢʘ 

ʦʙʣʘʩʪʴ ʥʘʚʽʪʴ ʚʠʧʝʨʝʜʠʣʘ ʤ ʂʠʾʚ. ɺʦʜʥʦʯʘʩ, ʥʘʡʥʠʞʯʽ ʧʦʢʘʟʥʠʢʠ ʫ 2004 ʪʘ 

2010 ʨʨ. ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʄʠʢʦʣʘʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʫ 2006 ʨ. ï ʆʜʝʩʴʢʦʾ, 2008 ʨ. ʪʘ 
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2009 ʨ. ï ɼʦʥʝʮʴʢʦʾ, 2011 ʨ. ʪʘ 2012 ʨ. ï ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʾ, 2005, 2007, 2013-2019 

ʨʨ. ï ɾʠʪʦʤʠʨʩʴʢʦʾ (ʨʠʩ. 5). 

 
ʈʠʩ. 5. ɼʠʥʘʤʽʢʘ ʦʯʽʢʫʚʘʥʦʾ ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ ʧʨʠ ʥʘʨʦʜʞʝʥʥʽ ʚ ʂʽʨʦʚʦʛʨʘʜʩʴʢʽʡ, 

ʄʠʢʦʣʘʾʚʩʴʢʽʡ, ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ ʪʘ ʏʝʨʥʽʚʝʮʴʢʽʡ ʦʙʣʘʩʪʷʭ ʫ 2004-2019 ʨʨ. 

 

ʅʘʡʙʽʣʴʰʘ ʦʭʦʧʣʝʥʽʩʪʴ ʩʝʨʝʜʥʴʦʶ ʦʩʚʽʪʦʶ ʟʘ ʫʩʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʨʦʢʠ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʂʠʾʚʩʴʢʽʡ ʦʙʣʘʩʪʽ. ʆʢʨʽʤ ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʥʘʡʚʠʱʽ ʟʥʘʯʝʥʥʷ 

ʪʘʢʦʞ ʚʠʷʚʣʝʥʽ ʫ 2004-2008 ʨʨ. ʚʠʷʚʣʝʥʽ ʫ ʍʤʝʣʴʥʠʮʴʢʽʡ ʦʙʣʘʩʪʽ; ʫ 2009 ʪʘ 

2010, 2012, 2016-2019 ʨʨ. ï ʫ ʏʝʨʥʽʛʽʚʩʴʢʽʡ; ʫ 2011, ʪʘ 2013-2015 ʨʨ. ī ʚ 

ʆʜʝʩʴʢʽʡ ʦʙʣʘʩʪʽ. ʅʘʪʦʤʽʩʪʴ ʥʘʡʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʟʘ ʫʩʽ ʨʦʢʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ 

ɼʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʽ, ʦʢʨʽʤ 2012-2014 ʨʦʢʽʚ, ʢʦʣʠ ʦʩʪʘʥʥʽ ʤʽʩʮʷ ʧʦʩʽʜʘʣʘ 

ɺʽʥʥʠʮʴʢʘ ʦʙʣʘʩʪʴ (ʨʠʩ. 6).  

 
ʈʠʩ. 6. ɼʠʥʘʤʽʢʘ ʦʭʦʧʣʝʥʥʷ ʩʝʨʝʜʥʴʦʶ ʦʩʚʽʪʦʶ ʥʘʩʝʣʝʥʥʷ ʚʽʢʦʤ 6-17 ʨʦʢʽʚ ʫ%  

ʚ ʂʠʾʚʩʴʢʽʡ, ʍʤʝʣʴʥʠʮʴʢʽʡ, ɺʽʥʥʠʮʴʢʽʡ ʪʘ ʏʝʨʥʽʛʽʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ ʫ 2004-2019 ʨʨ. 
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ɿ 2015 ʨʦʢʫ ʦʭʦʧʣʝʥʽʩʪʴ ʩʝʨʝʜʥʴʦʶ ʦʩʚʽʪʦʶ ʫ ɼʦʥʝʮʴʢʽʡ ʪʘ ʃʫʛʘʥʩʴʢʽʡ 

ʦʙʣʘʩʪʷʭ ʟʥʠʟʠʣʘʩʴ ʟ 82% ʜʦ 38% ʪʘ 28% ʚʽʜʧʦʚʽʜʥʦ, ʱʦ ʚ ʧʝʨʰʫ ʯʝʨʛʫ 

ʩʧʨʠʯʠʥʝʥʦ ɸʊʆ ʥʘ ʮʠʭ ʪʝʨʠʪʦʨʽʷʭ. 

ɺʠʷʚʣʝʥʽ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʽ ʚʽʜʤʽʥʥʦʩʪʽ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʧʨʦʚʝʜʝʥʠʤ ʢʣʘʩ-

ʪʝʨʥʠʤ ʘʥʘʣʽʟʦʤ ʟʥʘʯʝʥʴ ɯʃʈ ʫ ʨʦʟʨʽʟʽ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʦʙʣʘʩʪʝʡ ʫʧʨʦʜʦʚʞ 

2004-2019 ʨʨ. (ʨʠʩ. 7). 

 

ʈʠʩ. 7. ɼʝʥʜʨʦʛʨʘʤʘ ʟʥʘʯʝʥʴ ɯʃʈ ʫ ʨʦʟʨʽʟʽ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʠ  

ʫ 2004-2019 ʨʨ. 

 

ʅʘ ʧʽʜʩʪʘʚʽ ʢʣʘʩʪʝʨʥʦʛʦ ʘʥʘʣʽʟʫ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʯʦʪʠʨʠ ʢʣʘʩʪʝʨʠ: 

1) ɺʽʥʥʠʮʴʢʘ, ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ, ʉʫʤʩʴʢʘ, ɺʦʣʠʥʩʴʢʘ, ʍʤʝʣʴʥʠʮʴʢʘ, ʈʽʚʥʝʥ-

ʩʴʢʘ ʦʙʣʘʩʪʽ ï ʛʨʫʧʘ ʦʙʣʘʩʪʝʡ ʽʟ ʧʝʨʝʩʽʯʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ï 0,650-0,675 (ʤʝʜʽʘ-

ʥʘ) ʪʘ ʥʘʡʥʠʞʯʠʤʠ ʟʥʘʯʝʥʥʷ ʟʘ ʫʩʽ ʨʦʢʠ ʫ ʉʫʤʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʘ ʥʘʡʚʠʱʠʤʠ ʫ 

ʍʤʝʣʴʥʠʮʴʢʽʡ ʦʙʣʘʩʪʽ (ʨʠʩ. 8); 

2) ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ, ʄʠʢʦʣʘʾʚʩʴʢʘ, ʏʝʨʥʽʛʽʚʩʴʢʘ, ʃʴʚʽʚʩʴʢʘ, ʏʝʨʢʘʩʴʢʘ, 

ʆʜʝʩʴʢʘ ʦʙʣʘʩʪʴ, ʽʟ ʧʝʨʝʩʽʯʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ï 0,675-0,700. ʅʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ 

ɯʃʈ ʟʘ ʫʩʽ ʨʦʢʠ ï ʚ ʆʜʝʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʘ ʥʘʡʥʠʞʯʽ ï ʫ ʏʝʨʥʽʛʽʚʩʴʢʽʡ (ʨʠʩ. 9); 

3) ɾʠʪʦʤʠʨʩʴʢʘ, ʊʝʨʥʦʧʽʣʴʩʴʢʘ, ɿʘʢʘʨʧʘʪʩʴʢʘ, ʏʝʨʥʽʚʝʮʴʢʘ, ʍʝʨʩʦʥʩʴʢʘ 

ʦʙʣʘʩʪʴ, ʜʝ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʘʡʥʠʞʯʽ ʟʥʘʯʝʥʥʷ ʟʘ ʫʩʽ ʨʦʢʠ ʟʘʛʘʣʦʤ ʧʦ ʋʢʨʘʾʥʽ.  
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ʈʠʩ. 8. ʈʦʟʧʦʜʽʣ ʟʥʘʯʝʥʴ ɯʃʈ ʫ 2004-2019 ʨʨ. ʫ ʢʣʘʩʪʝʨʽ 1 

 

 

ʈʠʩ. 9. ʈʦʟʧʦʜʽʣ ʟʥʘʯʝʥʴ ɯʃʈ ʫ 2004-2019 ʨʨ. ʫ ʢʣʘʩʪʝʨʽ 2 

 

ʄʝʜʽʘʥʘ ʫ ʤʝʞʘʭ ʚʽʜ 0,625 ʜʦ 0,675. ʅʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ ɯʃʈ ʤʘʻ ʍʝʨʩʦʥʩʴʢʘ 

ʦʙʣʘʩʪʴ, ʘ ʥʘʡʥʠʞʯʽ ï ʏʝʨʥʽʚʝʮʴʢʘ (ʨʠʩ. 10). 
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ʈʠʩ. 10. ʈʦʟʧʦʜʽʣ ʟʥʘʯʝʥʴ ɯʃʈ ʫ 2004-2019 ʨʨ. ʫ ʢʣʘʩʪʝʨʽ 3 

 

4) ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ, ʇʦʣʪʘʚʩʴʢʘ, ʂʠʾʚʩʴʢʘ, ɿʘʧʦʨʽʟʴʢʘ, ʍʘʨʢʽʚʩʴʢʘ ʦʙ-

ʣʘʩʪʴ ʪʘ ʤ. ʂʠʾʚ, ʜʣʷ ʷʢʠʭ ʭʘʨʘʢʪʝʨʥʽ ʥʘʡʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ɯʃʈ ʧʦ ʋʢʨʘʾʥʽ. ʅʘʡ-

ʚʠʱʽ ʟʥʘʯʝʥʥʷ ʟʘ ʚʩʽ ʨʦʢʠ ï ʫ ʤ. ʂʠʾʚ ʪʘ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ ʦʙʣʘʩʪʽ, ʘ ʥʘʡʥʠʞʯʽ 

ï ʫ ʍʘʨʢʽʚʩʴʢʽʡ (ʨʠʩ. 11). 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʘʥʘʣʽʟʫ ʟʥʘʯʝʥʴ ɯʃʈ ʚʢʘʟʫʶʪʴ ʥʘ ʚʽʜʩʫʪ-

ʥʽʩʪʴ ʯʽʪʢʠʭ ʨʝʛʽʦʥʘʣʴʥʠʭ ʪʝʥʜʝʥʮʽʡ, ʧʨʦʪʝ ʧʦʤʽʪʥʘ ʥʠʟʢʘ ʦʩʦʙʣʠʚʦʩʪʝʡ: 

1) ʥʘʡʥʠʞʯʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʪʝʥʜʝʥʮʽʾ ʜʦ ʥʠʞʯʠʭ ʟʥʘʯʝʥʴ (ʨʠʩ. 9, 10) ʭʘʨʘʢ-

ʪʝʨʥʽ ʜʣʷ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ; 

2) ʫ ʟʦʥʽ ʩʪʝʧʫ ʥʠʞʯʽ ʧʦʢʘʟʥʠʢʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʧʽʚʜʝʥʥʦʩʪʝʧʦʚʦʾ ʧʽʜʟʦʥʠ, 

ʟʦʢʨʝʤʘ ʜʣʷ ʍʝʨʩʦʥʩʴʢʦʾ ʪʘ ʄʠʢʦʣʘʾʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ (ʨʠʩ. 9, 10); 

3) ʥʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ (ʧʝʨʝʚʘʞʥʦ ʙʽʣʴʰʝ 0,700) ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʫ ʣʽʩʦʩ-

ʪʝʧʫ (ʨʠʩ. 11). 

ɿ ʦʛʣʷʜʫ ʥʘ ʚʢʘʟʘʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʥʘʩʣʽʜʢʠ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʤʦʞʫʪʴ ʨʽʟʥʦʶ 

ʤʽʨʦʶ ʚʧʣʠʥʫʪʠ ʥʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʫ ʚʨʘʟʣʠʚʽʩʪʴ ʨʝʛʽʦʥʽʚ. ɿʘʛʘʣʦʤ ʧʨʦʛʥʦ-

ʟʦʚʘʥʦ, ʱʦ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʋʢʨʘʾʥʽ ʤʦʞʫʪʴ ʷʢ ʟʤʝʥʰʠʪʠʩʷ ʥʘ 0,1, ʪʘʢ ʽ ʟʙʽʣʴʰʠ-

ʪʠʩʷ ʜʦ 0,8 Áʉ ʫ ʧʝʨʽʦʜ ʜʦ 2030 ʨʦʢʫ. ʆʩʥʦʚʥʽ ʨʝʛʽʦʥʘʣʴʥʽ ʟʤʽʥʠ ʫ ʪʝʥʜʝʥʮʽʷʭ 

ʪʝʤʧʝʨʘʪʫʨ ʧʦʚʽʪʨʷ ʽ ʩʪʨʫʢʪʫʨʽ ʦʧʘʜʽʚ ʜʦ 2050 ʨʦʢʫ ʟʘʟʥʘʯʝʥʽ ʚ ʪʘʙʣʠʮʽ 2. 
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ʈʠʩ. 11. ʈʦʟʧʦʜʽʣ ʟʥʘʯʝʥʴ ɯʃʈ ʫ 2004-2019 ʨʨ. ʫ ʢʣʘʩʪʝʨʽ 4 

 

ʊʘʙʣʠʮʷ 2 

ʂʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ ʥʘ ʨʽʟʥʠʭ ʪʝʨʠʪʦʨʽʷʭ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʋʢʨʘʾʥʠ ʜʦ 2030 ʪʘ 2050 ʨʦʢʽʚ 

ʟʘ ʜʘʥʠʤʠ [11] 

ɽʢʦʥʦʤʽʯʥʽ ʨʘʡʦʥʠ 

(ʟʘ ʇʽʩʪʫʥʦʤ) 

ʜʦ 2030 ʨʦʢʫ ʜʦ 2050 ʨʦʢʫ 

ɿʤʽʥʘ ʩʝʨʝʜʥʴʦʤʽ-

ʩʷʯʥʦʾ ʪʝʤʧʝʨʘʪʫ-

ʨʠ, Áʉ (ʙʝʨʝʟʥʷ 

ʟʤʝʥʰʫʻʪʴʩʷ, ʛʨʫ-

ʜʥʷ ʟʙʽʣʴʰʫʻʪʴʩʷ) 

ɿʤʽʥʘ ʢʽʣʴʢʦʩʪʽ 

ʦʧʘʜʽʚ,% (ʟʙʽʣʴ-

ʰʠʪʴʩʷ ʚ ʙʝʨʝʟʥʽ, 

ʢʚʽʪʥʽ; ʟʤʝʥʰʠʪʴ-

ʩʷ ʚ ʩʝʨʧʥʽ) 

ɿʤʽʥʘ ʩʝʨʝʜʥʴʦ-

ʤʽʩʷʯʥʦʾ ʪʝʤʧʝʨʘ-

ʪʫʨʠ, Áʉ (ʣʠʩʪʦ-

ʧʘʜʘ ʪʘ ʛʨʫʜʥʷ) 

ɿʤʽʥʘ ʢʽʣʴʢʦʩ-

ʪʽ ʦʧʘʜʽʚ,% 

(ʟʙʽʣʴʰʠʪʴʩʷ ʚ 

ʛʨʫʜʥʽ, ʢʚʽʪʥʽ; 

ʟʤʝʥʰʠʪʴʩʷ ʚ 

ʩʝʨʧʥʽ) 

ʇʽʚʥʽʯʥʦ-ɿʘʭʽʜʥʠʡ ʥʘ -0,2; ʥʘ 0,8. +18, +9; -4 +1,66; +2,05 +37, +10; +4 

ʉʪʦʣʠʯʥʠʡ -0,25; +1,08. +19, +16; -6 +1,80; +2,31 +24, +16; +4 

ʇʽʚʥʽʯʥʦ-ʉʭʽʜʥʠʡ -0,25; +1,15 +19, +21; -11 +1,66; +2,33 +16, +21; -12 

ʎʝʥʪʨʘʣʴʥʠʡ -0,21; +1,10 +21, +26; -15 +1,52; +2,27 +14, +21; -11 

ʂʘʨʧʘʪʩʴʢʠʡ -0,20; +0,80 +18, +9; -4 +1,66; +2,05 +37, +10; +4 

ʇʦʜʽʣʴʩʴʢʠʡ -0,21; +0,95 +19, +18; -9 +1,59; +2,16 +25, +16; -7 

ɼʦʥʝʮʴʢʠʡ -0,30; +1,28 +17, +21; -13 +1,68; +2,40 +10,+27; -18 

ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʠʡ -0,09; +1,01 +9, +32; -20 +1,33; +2,08 +8, +27; -16 

ʇʨʠʜʥʽʧʨʦʚʩʴʢʠʡ -0,15; +1,05 +15, +29; -18 +1,43; +2,18 +11, +24; -14 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʟʤʽʥ ʢʣʽʤʘʪʫ ʟʘ ʩʮʝʥʘʨʽʻʤ ɸ1ɺ ʟʘ ʥʦʤʝʥʢʣʘ-

ʪʫʨʦʶ IPCC ʥʘ ʥʘʡʙʣʠʞʯʫ ʧʝʨʩʧʝʢʪʠʚʫ (ʜʦ 2030 ʨʦʢʫ): 
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1) ʟʥʠʟʷʪʴʩʷ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʙʝʨʝʟʥʷ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝ-

ʥʰʝʥʥʷ ʜʝʥʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʚ ʫʩʽʭ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʝʛʽʦʥʘʭ (ʚʽʜ -0,2 ʜʦ -0,3 Áʉ), 

ʦʢʨʽʤ ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʦʛʦ; ʟʨʦʩʪʫʪʴ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʛʨʫʜʥʷ ʫ ʚʩʽʭ 

ʨʝʛʽʦʥʘʭ ʥʘ ʪʨʦʭʠ ʙʽʣʴʰʝ, ʥʽʞ 1 Áʉ; ʟʨʦʩʪʫʪʴ ʧʝʨʝʩʽʯʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʣʠʧʥʷ-

ʚʝʨʝʩʥʷ ʙʽʣʴʰʝ ʥʽʞ ʥʘ 0,5 Áʉ, ʦʩʦʙʣʠʚʦ ʚ ɼʦʥʝʮʴʢʦʤʫ, ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʦʤʫ ʨʝ-

ʛʽʦʥʘʭ. 

2) ʧʝʨʝʩʽʯʥʽ ʤʽʥʽʤʘʣʴʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʟʥʠʞʫʚʘʪʠʤʫʪʴʩʷ ʫ ʣʠʩʪʦʧʘʜʽ ʪʘ ʛʨʫʜ-

ʥʽ, ʦʩʦʙʣʠʚʦ ʚ ʇʽʚʥʽʯʥʦ-ɿʘʭʽʜʥʦʤʫ, ʉʪʦʣʠʯʥʦʤʫ, ʇʽʚʥʽʯʥʦ-ʉʭʽʜʥʦʤʫ ʪʘ ɼʦʥʝʮʴ-

ʢʦʤʫ ʨʝʛʽʦʥʽ. ʋ ʮʠʭ ʞʝ ʨʝʛʽʦʥʘʭ ʧʝʨʝʩʽʯʥʽ ʤʘʢʩʠʤʘʣʴʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ 

ʟʨʦʩʪʫʪʴ ʥʘ +0,92 ʪʘ +0,81Áʉ ʚʽʜʧʦʚʽʜʥʦ; 

3) ʟʨʦʩʪʝ ʨʽʯʥʘ ʩʫʤʘ ʦʧʘʜʽʚ ʥʘ 12% ʚ ʇʽʚʥʽʯʥʦ-ʉʭʽʜʥʦʤʫ ʪʘ ɼʦʥʝʮʴʢʦʤʫ ʨʝ-

ʛʽʦʥʘʭ, ʥʘ 9 ʤʤ ï ʫ ʂʘʨʧʘʪʩʴʢʦʤʫ, ʇʦʜʽʣʴʩʴʢʦʤʫ ʪʘ ʇʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʤʫ ʨʝʛʽʦʥʘʭ, 

ʤʽʩʷʯʥʽ ʩʫʤʠ ʦʧʘʜʽʚ ʟʨʦʩʪʫʪʴ ʚʩʽʭ ʨʝʛʽʦʥʘʭ ʫ ʩʽʯʥʽ, ʢʚʽʪʥʽ, ʘ ʟʤʝʥʰʘʪʴʩʷ ʫ ʣʽʪʥʽ 

ʤʽʩʷʮʽ (ʫ ʩʝʨʧʥʽ ï ʜʦ 20% ʚ ʎʝʥʪʨʘʣʴʥʦʤʫ, ʇʨʠʯʦʨʥʦʤʦʨʩʴʢʦʤʫ ʪʘ ɼʦʥʝʮʴʢʦʤʫ 

ʨʝʛʽʦʥʘʭ) [11, 29]. 

ɼʦ 2050 ʨʦʢʫ ʟʘ ʘʥʩʘʤʙʣʷʤʠ ʈʂʄ ʽʟ ʧʨʦʝʢʪʫ ENSEMBLES ʟʘ ʩʮʝʥʘʨʽʻʤ 

ɸ1ɺ ʥʘ ʪʝʨʝʥʘʭ ʋʢʨʘʾʥʠ ʧʨʦʛʥʦʟʦʚʘʥʽ ʪʘʢʽ ʟʤʽʥʠ ʢʣʽʤʘʪʫ: 

1) ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʫ ʚʩʽʭ ʨʝʛʽʦʥʘʭ ʟʨʦʩʪʘʪʠʤʫʪʴ, ʦʩʦʙʣʠʚʦ ʫ 

ʣʠʩʪʦʧʘʜʽ-ʛʨʫʜʥʽ. ʉʝʨʝʜʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʛʨʫʜʥʷ ʥʘʡʧʦʤʽʪʥʽʰʝ ʟʨʦʩʪʫʪʴ ʫ ʇʽʚʥʽʯ-

ʥʦ-ʩʭʽʜʥʦʤʫ, ʉʪʦʣʠʯʥʦʤʫ, ʎʝʥʪʨʘʣʴʥʦʤʫ, ʇʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʦʤʫ ʪʘ ɼʦʥʝʮʴʢʦʤʫ 

ʨʝʛʽʦʥʘʭ ʚʽʜ +2,27 ʜʦ +2,40 
Á
ʉ; 

2) ʙʽʣʴʰʝ ʦʧʘʜʽʚ ʦʯʽʢʫʻʪʴʩʷ ʥʘ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʥʘʚʝʩʥʽ, ʚʟʠʤʢʫ, ʟʘ 

ʚʠʥʷʪʢʦʤ ʥʝʩʫʪʪʻʚʠʭ ʟʤʝʥʰʝʥʴ ʫ ʮʝʥʪʨʽ ʪʘ ʥʘ ʧʽʚʜʥʽ. ɼʣʷ ʣʽʪʘ ʭʘʨʘʢʪʝʨʥʝ ʟʤʝ-

ʥʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ, ʦʩʦʙʣʠʚʦ ʫ ʩʝʨʧʥʽ ʥʘ ʩʭʦʜʽ. ɿʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘ-

ʜʽʚ ʩʧʦʩʪʝʨʽʛʘʪʠʤʝʪʴʩʷ ʫ ʚʝʨʝʩʥʽ (ʜʦ +21% ʥʘ ʩʭʦʜʽ) ʪʘ ʫ ʛʨʫʜʥʽ (ʤʘʢʩʠʤʘʣʴʥʦ 

ʥʘ ʟʘʭʦʜʽ ʜʦ +37%). ʍʦʣʦʜʥʠʡ ʧʝʨʽʦʜ ʨʦʢʫ ʩʪʘʥʝ ʚʦʣʦʛʽʰʠʤ, ʘ ʪʝʧʣʠʡ ï ʧʦʩʫʰ-

ʣʠʚʽʰʠʤ [11, 21, 29]. 

ɺʽʜʧʦʚʽʜʥʦ ʧʽʜʚʠʱʝʥʥʷ ʧʝʨʝʩʽʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʧʦʚʽʪʨʷ ʫ ʧʽʚʜʝʥʥʠʭ ʦʙʣʘʩ-

ʪʷʭ ʋʢʨʘʾʥʠ, ʦʟʥʘʯʝʥʠʭ ʚʠʱʝ ʷʢ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦ ʚʨʘʟʣʠʚʠʭ, ʩʧʨʠʷʪʠʤʝ 

ʧʦʯʘʩʪʽʰʘʥʥʶ ʧʦʩʫʭ, ʱʦ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʽ ʷʢ ʥʘ-

ʩʣʽʜʦʢ ʯʘʩʪʢʠ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʫ ɺɺʇ (12,2% ʩʪʘʥʦʤ ʥʘ 2018-2019) [33], 

ʟʘʛʘʣʴʥʦʛʦ ʟʥʠʞʝʥʥʷ ɺɺʇ ʪʘ ɺʅɼ, ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʪʘ ʩʤʝʨʪ-

ʥʦʩʪʽ ʚʥʘʩʣʽʜʦʢ ʩʧʝʢʠ [5]. ʗʢʱʦ ʟʤʽʥʠʪʴʩʷ ɺʅɼ, ʪʦ ʮʝ ʚʽʜʧʦʚʽʜʥʦ ʚʧʣʠʥʝ ʥʘ ʤʘ-

ʪʝʨʽʘʣʴʥʠʡ ʜʦʙʨʦʙʫʪ ʪʘ ʽʥʜʝʢʩ ʜʦʭʦʜʽʚ, ʟʘ ʷʢʠʤ ʋʢʨʘʾʥʘ ʡ ʪʘʢ ʟʘʡʤʘʻ 125-ʪʝ ʤʽ-

ʩʮʝ ʫ ʩʚʽʪʽ (ɺʅɼ ʩʪʘʥʦʚʠʪʴ 13 216 ʜʦʣ. ʉʐɸ/ʦʩʦʙʫ) [33]. ɿʘ ʪʘʢʠʭ ʫʤʦʚ ʜʝʜʘʣʽ 

ʙʽʣʴʰʝ ʥʝʦʙʭʽʜʥʦ ʙʫʜʝ ʟʙʽʣʴʰʫʚʘʪʠ ʚʠʪʨʘʪʠ ʥʘ ʟʨʦʰʝʥʥʷ ʟʝʤʝʣʴ, ʱʦʙ ʟʘʙʝʟʧʝ-

ʯʠʪʠ ʧʨʦʜʦʚʦʣʴʯʽ ʧʦʪʨʝʙʠ ʢʨʘʾʥʠ ʘʙʦ ʞ ʟʤʽʥʶʚʘʪʠ ʩʘʤʫ ʩʪʨʫʢʪʫʨʫ ʩʽʣʴʩʴʢʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ, ʚʠʨʦʱʫʶʯʠ ʙʽʣʴʰ ʧʦʩʫʭʦʩʪʽʡʢʽ ʨʦʩʣʠʥʠ. ɺʦʜʥʦʯʘʩ, ʚ ʜʝʷʢʠʭ ʨʝ-
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ʛʽʦʥʘʭ ʤʦʞʣʠʚʝ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʝʟʦʥʥʠʭ ʦʧʘʜʽʚ, ʘ ʚʽʜʧʦʚʽʜʥʦ ʧʦʯʘʩʪʽ-

ʰʘʥʥʷ ʧʘʚʦʜʢʽʚ ʪʘ ʧʦʚʝʥʝʡ [5]. 

ɺʥʘʩʣʽʜʦʢ ʥʝʧʨʠʩʪʦʩʦʚʘʥʦʩʪʽ ʜʦ ʥʦʚʠʭ ʫʤʦʚ ʤʦʞʣʠʚʘ ʟʤʽʥʘ ʩʝʨʝʜʥʴʦʦʯʽʢʫ-

ʚʘʥʦʾ ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ (ʥʘ ʜʘʥʠʡ ʯʘʩ ʚ ʋʢʨʘʾʥʽ ʩʪʘʥʦʚʠʪʴ 72,1 ʨʦʢʠ) 

ʯʝʨʝʟ ʧʦʛʽʨʰʝʥʥʷ ʟʜʦʨʦʚôʷ, ʱʦ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʠʟʚʝʜʝ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ 

ʦʭʦʨʦʥʫ ʟʜʦʨʦʚôʷ (7% ʚʽʜ ɺɺʇ ï 2019 ʨʽʢ) [33]. ɿʘʟʥʘʪʠ ʟʤʽʥ ʤʦʞʝ ʪʘʢʦʞ ʦʩʚʽʪʘ, 

ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʦʩʚʽʪʫ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʦʭʦʨʦʥʫ ʟʜʦ-

ʨʦʚôʷ, ʩʦʮʽʘʣʴʥʦʾ ʪʘ ʬʽʥʘʥʩʦʚʦʾ ʜʦʧʦʤʦʛʠ ʧʦʩʪʨʘʞʜʘʣʠʤ ʬʽʟʠʯʥʠʤ ʦʩʦʙʘʤ ʪʘ 

ʬʝʨʤʝʨʩʪʚʘʤ. ʅʘʡʙʽʣʴʰʠʤʠ ʦʩʝʨʝʜʢʘʤʠ ʭʚʦʨʦʙ, ʥʘ ʥʘʰʫ ʜʫʤʢʫ, ʩʪʘʥʫʪʴ ʩʘʤʝ 

ʤʽʩʪʘ ʯʝʨʝʟ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʥʘʩʝʣʝʥʥʷ, ʥʝʩʪʘʯʫ ʧʨʦʜʦʚʦʣʴʩʪʚʘ, ʚʦʜʠ ʪʘ ʧʽʜʚʠ-

ʱʝʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚʥʘʩʣʽʜʦʢ ʝʬʝʢʪʫ ʤʽʩʴʢʠʭ çʦʩʪʨʦʚʽʚ ʪʝʧʣʘè. ʋ ʛʦʩʧʦʜʘʨʩʪʚʽ 

ʥʘʡʙʽʣʴʰʽ ʟʤʽʥʠ ʚʽʜʙʫʜʫʪʴʩʷ ʫ ʝʥʝʨʛʝʪʠʮʽ (ʝʬʝʢʪʠʚʥʽʰʠʤʠ ʩʪʘʥʫʪʴ ʉɽʉ, ʥʽʞ 

ʊɽʉ ʪʘ ɻɽʉ, ʦʩʦʙʣʠʚʦ ʫ ʧʦʩʫʰʣʠʚʠʭ ʨʘʡʦʥʘʭ), ʚʠʜʦʙʫʚʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ, ʩ/ʛ, 

ʣʽʩʦʚʦʤʫ ʪʘ ʨʠʙʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʚʦʜʦʟʘʙʝʟʧʝʯʝʥʥʽ [5, ʩ. 13-45]. 

ɺʠʩʥʦʚʢʠ. ɻʣʦʙʘʣʴʥʽ ʢʣʽʤʘʪʠʯʥʽ ʟʤʽʥʠ ʚʠʩʪʫʧʘʶʪʴ ʩʧʨʷʤʦʚʫʶʯʠʤ ʬʘʢʪʦ-

ʨʦʤ ʧʦʜʘʣʴʰʦʛʦ ʢʫʨʩʫ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ ʪʘ ʦʢʨʝʤʠʭ ʛʘʣʫʟʝʡ ʛʦʩʧʦʜʘʨʩʪʚʘ. ʆʮʽʥ-

ʢʘ ʨʠʟʠʢʽʚ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʢʣʽʤʘʪʠʯʥʠʤʠ ʟʤʽʥʘʤʠ, ʫ ʩʬʝʨʽ ʝʢʦʥʦʤʽʢʠ, ʟʦʢʨʝʤʘ 

ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ, ʷʢʽ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʯʠ ʙʝʟʧʦʩʝʨʝ-

ʜʥʴʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʢʘʟʥʠʢʠ ʣʶʜʩʴʢʦʛʦ ʨʦʟʚʠʪʢʫ, ʜʘʩʪʴ ʟʤʦʛʫ ʰʚʠʜʰʝ ʘʜʘʧ-

ʪʫʚʘʪʠʩʷ ʜʦ ʥʦʚʠʭ ʫʤʦʚ, ʰʫʢʘʶʯʠ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʩʧʦʩʦʙʠ ʾʭ ʨʦʟʚôʷʟʘʥʥʷ. 

ʋʢʨʘʾʥʘ, ʭʦʯʘ ʦʩʪʘʥʥʽʤʠ ʨʦʢʘʤʠ ʤʘʻ ʙʽʣʴʰʫ ʘʜʘʧʪʠʚʥʫ ʟʜʘʪʥʽʩʪʴ, ʥʽʞ ʫ ʧʦ-

ʧʝʨʝʜʥʴʦʤʫ ʜʝʩʷʪʠʣʽʪʪʷ, ʧʨʦʪʝ, ʟʘ ʜʦʧʦʚʽʜʷʤʠ ʄɻɽɿʂ, ʙʫʜʴ-ʷʢʽ ʜʦʩʠʪʴ ʩʝʨʡʦʟʥʽ 

ʟʨʫʰʝʥʥʷ ʚ ʥʝʛʘʪʠʚʥʫ ʩʪʦʨʦʥʫ ʤʦʞʫʪʴ ʧʦʟʥʘʯʠʪʠʩʷ ʥʘ ʝʢʦʥʦʤʽʮʽ ʢʨʘʾʥʠ ʪʘ ʨʝʛʽ-

ʦʥʽʚ ʟʦʢʨʝʤʘ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ, ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ 

ʚʧʣʠʚ ʥʘ ɯʃʈ ʷʢ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ, ʪʘʢ ʦʧʦʩʝʨʝʜʢʦʚʘʥʠʡ ʚʧʣʠʚ ʧʨʠʨʦʜʥʠʭ 

ʯʠʥʥʠʢʽʚ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʩʝʨʝʜʦʚʠʱʝ ʜʣʷ ʨʦʟʚʠʪʢʫ ʩʫʩʧʽʣʴʩʪʚʘ. ɺʧʣʠʚ ʩʦʮʽʘʣʴ-

ʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʧʦʣʽʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʤʦʞʥʘ ʧʨʦʩʪʝʞʠʪʠ ʫ ʟʥʠʞʝʥʥʽ ɯʃʈ ʧʽʩ-

ʣʷ ʦʢʫʧʘʮʽʾ ɸʈ ʂʨʠʤ ʪʘ ɸʊʆ ʥʘ ʪʝʨʠʪʦʨʽʾ ɼʦʥʝʮʴʢʦʾ ʪʘ ʃʫʛʘʥʩʴʢʦʾ ʦʙʣʘʩʪʝʡ, ʘ 

ʪʘʢʦʞ ʟʤʽʥʠ ʽ ʩʘʤʠʭ ʩʢʣʘʜʦʚʠʭ ɯʃʈ, ʟʦʢʨʝʤʘ ʦʭʦʧʣʝʥʦʩʪʽ ʥʘʚʯʘʥʥʷʤ (ʫ 2014 ʨʦ-

ʮʽ ʚ ɼʦʥʝʮʴʢʽʡ ʦʙʣʘʩʪʽ ʧʦʢʘʟʥʠʢ ʩʢʣʘʜʘʚ ʤʘʡʞʝ 82%, ʘ ʚ 2015 ï ʣʠʰʝ 38%; ʫ 

ʃʫʛʘʥʩʴʢʽʡ ʦʙʣʘʩʪʽ ʚʽʥ ʟʤʽʥʠʚʩʷ ʟ 82% ʥʘ 28%), ɺʈʇ/ʦʩʦʙʫ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʞʠʪʪʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʘʥʘʣʽʟʫ ʟʥʘʯʝʥʴ ɯʃʈ ʚʢʘʟʫʶʪʴ ʥʘ ʚʽʜʩʫʪ-

ʥʽʩʪʴ ʯʽʪʢʠʭ ʨʝʛʽʦʥʘʣʴʥʠʭ ʪʝʥʜʝʥʮʽʡ, ʧʨʦʪʝ ʚʠʷʚʣʝʥʦ, ʱʦ ʥʘʡʥʠʞʯʽ ʧʦʢʘʟʥʠʢʠ 

ʪʘ ʪʝʥʜʝʥʮʽʾ ʜʦ ʥʠʞʯʠʭ ʟʥʘʯʝʥʴ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʦʙʣʘʩʪʝʡ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ; ʫ 

ʟʦʥʽ ʩʪʝʧʫ ʥʠʞʯʽ ʧʦʢʘʟʥʠʢʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʧʽʚʜʝʥʥʦ-ʩʪʝʧʦʚʦʾ ʧʽʜʟʦʥʠ, ʟʦʢʨʝʤʘ 

ʜʣʷ ʍʝʨʩʦʥʩʴʢʦʾ ʪʘ ʄʠʢʦʣʘʾʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ; ʥʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ (ʧʝʨʝʚʘʞʥʦ ʙʽ-

ʣʴʰʝ 0,700) ʧʨʦʩʪʝʞʫʶʪʴʩʷ ʫ ʣʽʩʦʩʪʝʧʫ. ɺʽʜʧʦʚʽʜʥʦ ʥʘʩʣʽʜʢʠ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ 

ʧʝʨʝʜʫʩʽʤ ʚʽʜʦʙʨʘʟʷʪʴʩʷ ʥʘ ʣʶʜʩʴʢʦʤʫ ʨʦʟʚʠʪʢʫ ʦʟʥʘʯʝʥʠʭ ʨʝʛʽʦʥʽʚ. ʇʦ-ʧʝʨʰʝ, 

ʚ ʦʙʣʘʩʪʷʭ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ, ʟ ʦʛʣʷʜʫ ʥʘ ʧʦʯʘʩʪʽʰʘʥʥʷ ʪʘ ʟʥʘʯʥʫ ʤʽʥʣʠʚʽʩʪʴ 
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ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʧʨʠʨʦʜʥʠʭ ʧʦʜʽʡ ʛʽʜʨʦʪʝʨʤʽʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʚʨʘʟʣʠʚʠʤʠ ʙʫʜʫʪʴ 

ʙʽʣʴʰʽʩʪʴ ʩʝʢʪʦʨʽʚ ʛʦʩʧʦʜʘʨʩʪʚʘ ʨʝʛʽʦʥʫ, ʷʢ ʽ ʩʬʝʨʘ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ. ʇʦ-ʜʨʫʛʝ, 

ʧʽʜʚʠʱʝʥʥʷ ʧʝʨʝʩʽʯʥʠʭ ʪʝʤʧʝʨʘʪʫʨ ʧʦʚʽʪʨʷ ʫ ʧʽʚʜʝʥʥʠʭ ʦʙʣʘʩʪʷʭ ʋʢʨʘʾʥʠ, 

ʦʟʥʘʯʝʥʠʭ ʷʢ ʥʘʡʚʨʘʟʣʠʚʽʰʠʭ, ʩʧʨʠʷʪʠʤʝ ʧʦʯʘʩʪʽʰʘʥʥʶ ʧʦʩʫʭ, ʱʦ ʤʦʞʝ ʩʧʨʠ-

ʯʠʥʠʪʠ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʫʨʦʞʘʡʥʦʩʪʽ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʯʘʩʪʢʠ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨ-

ʩʪʚʘ ʫ ɺɺʇ ʽ ʧʦʪʨʝʙʠ ʫ ʧʝʨʝʦʨʽʻʥʪʘʮʽʾ ʪʘ ʟʤʽʥʠ ʧʦʩʽʚʥʠʭ ʧʣʦʱ. ʇʦ-ʪʨʝʪʻ, ʫʨʙʘ-

ʥʽʟʦʚʘʥʽ ʛʝʦʩʠʩʪʝʤʠ, ʟ ʦʛʣʷʜʫ ʥʘ ʧʝʨʝʥʘʩʝʣʝʥʥʷ ʽ ʚʽʜʧʦʚʽʜʥʽ ʨʠʟʠʢʠ ʫ ʟʘʙʝʟʧʝ-

ʯʝʥʥʽ ʧʨʦʜʦʚʦʣʴʩʪʚʦʤ, ʚʦʜʦʶ ʪʘ ʧʽʜʚʠʱʝʥʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ ʧʦʚʽʪʨʷ ʚʥʘʩʣʽ-

ʜʦʢ ʝʬʝʢʪʫ ʤʽʩʴʢʠʭ çʦʩʪʨʦʚʽʚ ʪʝʧʣʘè, ʚʨʘʟʣʠʚʽ ʽ ʚ ʨʝʛʽʦʥʘʭ ʟ ʚʽʜʥʦʩʥʦ ʩʪʘʙʽʣʴ-

ʥʠʤʠ ʽ ʚʠʩʦʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ɯʃʈ ʟʦʥʠ ʤʽʰʘʥʠʭ ʣʽʩʽʚ ʽ ʣʽʩʦʩʪʝʧʫ. 

ʇʨʦʛʥʦʟʠ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ ʚʢʘʟʫʶʪʴ ʥʘ ʨʽʟʥʦʩʧʨʷʤʦʚʘʥʽ ʟʤʽʥʠ ʢʣʽʤʘʪʠʯ-

ʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʥʘʡʙʣʠʞʯʽʡ ʧʝʨʩʧʝʢʪʠʚʽ ʜʦ 2030 ʨ. ʪʘ ʥʘʩʪʫʧʥʽ 20 ʨʦʢʽʚ ʫ ʨʝʛʽ-

ʦʥʘʭ ʋʢʨʘʾʥʠ. ɺʽʜʧʦʚʽʜʥʦ ʚʨʘʭʫʚʘʥʥʷ ʪʘʢʠʭ ʟʤʽʥ ʫ ʧʣʘʥʫʚʘʥʥʽ ʟʙʘʣʘʥʩʦʚʘʥʦʛʦ 

ʨʦʟʚʠʪʢʫ ʧʦʚʠʥʥʦ ʚʽʜʙʫʚʘʪʠʩʴ ʫ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʪʘ ʥʘʚʽʪʴ ʣʦʢʘʣʴʥʦʤʫ ʢʦʥʪʝʢʩ-

ʪʘʭ, ʟʚʘʞʘʶʯʠ ʥʘ ʩʧʝʮʠʬʽʢʫ ʜʠʥʘʤʽʢʠ ɯʃʈ, ʡʦʛʦ ʩʢʣʘʜʦʚʠʭ ʪʘ ʤʽʥʣʠʚʦʩʪʽ ʤʝʟʦ- 

ʪʘ ʤʽʩʮʝʚʦʢʣʽʤʘʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʝʛʽʦʥʽʚ ʪʘ ʪʝʨʠʪʦʨʽʡ ʛʨʦʤʘʜ 
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Summary 

Kholiavchuk D.I., Shkaieva D.ɯ. Dynamics of Human Development in 

Ukraine Under the Global Climate Change. 

Global climate change is a guiding factor for the further development of the country and most 

economic sectors. The climate change assessment of impacts on the economic sphere, including ag-

riculture and health, that directly or indirectly affect human development indicators is prerequisite 

to timely adaptation and finding alternative ways to address them. Though a greater adaptability in 

recent years is characteristic of Ukraine, according to IPCC reports, natural hazards and climate 

change can affect the economy of the country and the regions. According to the results of the study, 

The HDI dynamics is shaped by socio-economic and indirect influence of natural factors both that 

determine the environment for the human development. The impact of socio-economic and political 

factors can be traced in the HDI decrease after the occupation of Crimea and ATO in Donetsk and 

Luhansk oblasts, as well as changes in the components of HDI, including education enrollment (in 

2014 in Donetsk oblast ī almost 82%, and in 2015 ī only 38%, in Luhansk oblast it changed from 

82% to 28%), GRP per person and life expectancy. 

The results of spatio-temporal analysis of HDI values indicate the absence of significant re-

gional features. Alongside, the lowest indicators and trends to lower values are found to be charac-

teristic of the regions of the Ukrainian Carpathians; in the steppe zone, lower indicators are typical 

for the southern steppe subzone, in particular for Kherson and Mykolayiv oblasts; the highest val-

ues (mostly more than 0.700) are observed in the forest-steppe region. Accordingly, the effects of 

climate change will primarily affect the human development of these regions. First, in the regions of 

the Ukrainian Carpathians, given the frequency and significant variability of extreme natural 

events of hydrothermal genesis, most sectors of the region's economy, as well as health care, will be 

vulnerable. Second, the increase of average air temperature in the southern regions of Ukraine, 

identified as the most vulnerable, will contribute to more droughts, which may lead to lower yields 

and, consequently, the share of agriculture in GDP and the need for reorientation and change of 

sown areas. Third, urban geosystems, given the overpopulation and associated risks of food and 

water availability, and higher air temperatures due to the urban heat island effect, are also vulner-

able, even in the mixed forests and forest-steppe regions with relatively stable and high HDI values. 

Climate change scenarios point to divergent changes in climate indicators in the near future 

until 2030 and the next 20 years in the regions of Ukraine. Accordingly, such changes in sustaina-

ble development planning should be addressed in regional and even local contexts, given the pecu-
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liarities of the HDI dynamics, its components and variability of meso- and local-climatic character-

istics of regions and communities. 

Keywords: human development index, social and economic vulnerability, global climate 

change, climate prognoses, Ukraine. 
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IV. ʈɽʂʈɽɸʎɯʁʅɸ ɻɽʆɻʈɸʌɯʗ ɯ ʊʋʈʀɿʄ 
 

ʋɼʂ 911.3:33:338:48 

DOI: https://doi.org/10.5281/zenodo.4782637 

ɻʘʥʠʯ ʅ.ʄ., ɻʘʪʘʣʷʢ ʆ.ʄ., ʉʪʝʮʴʢʠʡ ɺ.ɺ.
1
 

 

ʉʊɸʅʆɺʃɽʅʅʗ ʂʋʈʆʈʊʋ ʃʖɹɯʅʔ ɺɽʃʀʂʀʁ ʅɸ ʈʀʅʂʋ 

ʆɿɼʆʈʆɺʏʆ-ʈɽʂʈɽɸʎɯʁʅʀʍ ʇʆʉʃʋɻ 

 

ɿʜʽʡʩʥʝʥʦ ʽʩʪʦʨʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʡ ʘʥʘʣʽʟ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʙʘʣʴ-

ʥʝʦʣʦʛʽʯʥʦʛʦ ʢʫʨʦʨʪʫ ʃʶʙʽʥʴ ɺʝʣʠʢʠʡ ʥʘ ʨʠʥʢʫ ʦʟʜʦʨʦʚʯʦ-ʨʝʢʨʝʘʮʽʡʥʠʭ ʧʦʩʣʫʛ. ʄʝʪʦʶ 

ʩʪʘʪʪʽ ʻ ʚʠʷʚʣʝʥʥʷ ʩʫʩʧʽʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʪʘ ʩʧʝʮʠʬʽʯʥʠʭ ʨʠʩ ʩʪʘʥʦʚ-

ʣʝʥʥʷ ʢʫʨʦʨʪʫ ʃʶʙʽʥʴ ɺʝʣʠʢʠʡ ʷʢ ʙʘʣʴʥʝʦʣʦʛʽʯʥʦʛʦ ʢʫʨʦʨʪʥʦʛʦ ʮʝʥʪʨʫ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʽʩ-

ʪʦʨʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʧʝʨʝʜʫʤʦʚʠ ʨʦʟʚʠʪʢʫ ʢʫʨʦʨʪʫ. ʅʘʚʝʜʝʥʦ ʽʩʪʦʨʠʯʥʽ ʜʦʚʽʜʢʠ ʚʠʢʦʨʠʩʪʘʥ-

ʥ ̫ʤʽʥʝʨʘʣʴʥʠʭ ʚʦʜ ʟ ʦʟʜʦʨʦʚʯʠʤʠ ʮʽʣʷʤʠ, ʚʽʜʦʤʦʩʪʽ ʙʫʜʽʚʥʠʮʪʚʘ ʧʝʨʰʦʾ ʧʨʠʤʽʪʠʚʥʦʾ ʣʽʢʘʨʥʽ. 

ʈʦʟʢʨʠʪʦ ʦʩʥʦʚʥʽ ʝʪʘʧʠ ʝʚʦʣʶʮʽʾ ʢʫʨʦʨʪʫ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʦʟʚʠʪʦʢ ʢʫʨʦʨʪʫ ʫ ʨʽʟʥʽ ʽʩʪʦʨʠ-

ʯʥʽ ʧʝʨʽʦʜʠ. ʇʨʠ ʥʘʧʠʩʘʥʥʷ ʩʪʘʪʪʽ ʚʠʢʦʨʠʩʪʘʥʦ ʽʩʪʦʨʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɺʠʦʢʨʝʤʣʝʥʦ ʦʩʥʦʚʥʽ ʯʠʥʥʠʢʠ, ʱʦ ʟʫʤʦʚʠʣʠ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʙʘʣʴʥʝʦʣʦʛʽʯʥʦʛʦ ʢʫʨʦ-

ʨʪʫ. ʆʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʦʟʜʦʨʦʚʯʦ-ʨʝʢʨʝʘʮʽʡʥʽ ʧʦʩʣʫʛʠ ʙʘʣʴʥʝʦʣʦʛʽʯʥʦʛʦ ʢʫʨʦʨʪʥʦʛʦ ʮʝʥʪʨʫ. 

ʆʧʠʩʘʥʦ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʪʘ ʣʽʢʫʚʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʥʘʷʚʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʚʦʜ, ʩʧʝʮʽʘʣʽʟʘʮʽʶ 

ʢʫʨʦʨʪʫ ʪʘ ʤʝʪʦʜʠ ʣʽʢʫʚʘʥʥʷ. ʇʦʜʘʥʦ ʧʨʦʧʦʟʠʮʽʾ ʱʦʜʦ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʢʫʨʦʨʪʫ ʃʶ-

ʙʽʥʴ ɺʝʣʠʢʠʡ ʥʘ ʚʽʪʯʠʟʥʷʥʦʤʫ ʪʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʠʥʢʫ ʨʝʢʨʝʘʮʽʡʥʠʭ ʧʦʩʣʫʛ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʫʨʦʨʪ, ʨʝʢʨʝʘʮʽʷ, ʨʝʢʨʝʘʮʽʡʥʽ ʧʦʩʣʫʛʠ, ʤʽʥʝʨʘʣʴʥʽ ʚʦʜʠ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʴ ʩʪʘʥʦʚʣʝʥʥʷ ʪʘ ʨʦʟʙʫʜʦ-

ʚʠ ʢʫʨʦʨʪʥʦʾ ʩʬʝʨʠ ʻ ʚʘʞʣʠʚʦʶ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʩʫʯʘʩʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʾʾ ʪʝ-

ʨʠʪʦʨʽʘʣʴʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʜʣʷ ʨʦʟʫʤʽʥʥʷ ʚʧʣʠʚʫ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʝʨʝʜ-

ʫʤʦʚ ʥʘ ʨʦʟʚʠʪʦʢ ʤʝʨʝʞʽ ʢʫʨʦʨʪʥʦ-ʨʝʢʨʝʘʮʽʡʥʠʭ ʮʝʥʪʨʽʚ ʟʘʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ 

ʋʢʨʘʾʥʠ.  

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʫʙʣʽʢʘʮʽʡ. ʇʨʦʙʣʝʤʠ ʚʠʚʯʝʥʥʷ ʧʠʪʘʥʴ ʽʩ-

ʪʦʨʽʾ ʨʦʟʙʫʜʦʚʠ ʢʫʨʦʨʪʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʟʘʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʋʢʨʘʾʥʠ ʟʘʡʤʘʶʪʴ 

ʚʘʛʦʤʝ ʤʽʩʮʝ ʚ ʽʩʪʦʨʠʯʥʠʭ ʪʘ ʛʝʦʛʨʘʬʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷ. ʉʝʨʝʜ ʚʽʪʯʠʟʥʷʥʠʭ ʜʦ-

ʩʣʽʜʥʠʢʽʚ ʧʠʪʘʥʥʷ ʨʦʟʚʠʪʢʫ ʢʫʨʦʨʪʥʦ-ʨʝʢʨʝʘʮʽʡʥʦʾ ʩʬʝʨʠ ʥʘʡˇʨʫʥʪʦʚʥʽʰʝ ʨʦʟ-

ʨʦʙʣʝʥʦ ʧʨʝʜʩʪʘʚʥʠʢʘʤʠ ʣʴʚʽʚʩʴʢʦʾ ʽ ʯʝʨʥʽʚʝʮʴʢʦʾ ʥʘʫʢʦʚʠʭ ʰʢʽʣ ʨʝʢʨʝʘʮʽʡʥʦʾ 

ʛʝʦʛʨʘʬʽʾ [4].  

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʽʩʪʦʨʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʡ ʘʥʘʣʽʟ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ 

ʩʫʩʧʽʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʪʘ ʩʧʝʮʠʬʽʯʥʠʭ ʨʠʩ ʩʪʘʥʦʚʣʝʥʥʷ ʢʫ-

ʨʦʨʪʫ ʃʶʙʽʥʴ ɺʝʣʠʢʠʡ ʷʢ ʙʘʣʴʥʝʦʣʦʛʽʯʥʦʛʦ ʢʫʨʦʨʪʥʦʛʦ ʮʝʥʪʨʫ ʥʘ ʨʠʥʢʫ ʦʟʜʦ-

ʨʦʚʯʦ-ʨʝʢʨʝʘʮʽʡʥʠʭ ʧʦʩʣʫʛ. 
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ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɺʝʣʠʢʠʡ ʃʶʙʽʥʴ ï ʩʝʣʠʱʝ ʤʽʩʴʢʦʛʦ ʪʠʧʫ ʚ 

ɻʦʨʦʜʦʮʴʢʦʤʫ ʨʘʡʦʥʽ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʷʢʝ ʚʽʜʜʘʚʥʘ ʚʽʜʦʤʝ ʷʢ ʙʘʣʴʥʝʦʣʦʛʽʯ-

ʥʠʡ ʢʫʨʦʨʪ. ʇʝʨʰʘ ʧʠʩʴʤʦʚʘ ʟʛʘʜʢʘ ʧʨʦ ʤʽʩʪʝʯʢʦ ʜʘʪʫʻʪʴʩʷ 1441 ʨʦʢʦʤ. ʇʨʦʪʝ 

ʽʩʥʫʶʪʴ ʚʝʨʩʽʾ, ʱʦ ʧʦʩʝʣʝʥʥʷ ʪʫʪ ʽʩʥʫʚʘʣʦ ʥʘʙʘʛʘʪʦ ʨʘʥʽʰʝ, ʘ ʜʝʭʪʦ ʽʜʝʥʪʠʬʽʢʫʻ 

ʡʦʛʦ ʟ ʣʽʪʦʧʠʩʥʠʤ ʃʶʙʠʥʛʦʨʦʜʦʤ, ʷʢʠʡ ʟʛʘʜʫʻʪʴʩʷ ʱʝ ʟʘ ʢʥʷʞʠʭ ʯʘʩʽʚ. ʆʜʥʽʻʶ 

ʟ ʧʝʨʝʚʘʛ ʢʫʨʦʨʪʫ ʻ, ʟʦʢʨʝʤʘ, ʜʦʙʨʝ ʪʨʘʥʩʧʦʨʪʥʝ ʩʧʦʣʫʯʝʥʥʷ ʽ ʙʣʠʟʴʢʽʩʪʴ ʜʦ ʦʙ-

ʣʘʩʥʦʛʦ ʮʝʥʪʨʫ, ʚʦʜʥʦʯʘʩ ʩʝʨʝʜ ʣʽʢʫʚʘʣʴʥʦ-ʦʟʜʦʨʦʚʯʠʭ ʟʘʢʣʘʜʽʚ ʽʩʥʫʻ ʣʠʰʝ 

ʦʜʠʥ ʩʘʥʘʪʦʨʽʡ. 

ʉʫʯʘʩʥʠʡ ʙʘʣʴʥʝʦʣʦʛʽʯʥʠʡ ʢʫʨʦʨʪ ʃʶʙʽʥʴ ɺʝʣʠʢʠʡ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʩʪʘʨʽ-

ʰʠʭ ʙʘʣʴʥʝʦʣʦʛʽʯʥʠʭ ʢʫʨʦʨʪʽʚ ʚ ɭʚʨʦʧʽ. ʇʝʨʰʠʡ ʩʘʥʘʪʦʨʽʡ ʙʫʚ ʟʙʫʜʦʚʘʥʠʡ ʫ 

1778 ʨ. ʘʚʩʪʨʽʡʩʴʢʠʤ ʧʽʜʧʨʠʻʤʮʝʤ.  ʆʩʥʦʚʥʠʡ ʣʽʢʫʚʘʣʴʥʠʡ ʬʘʢʪʦʨ ï ʩʽʨʢʦʚʦʜ-

ʥʝʚʘ ʚʦʜʘ. ʊʝʨʠʪʦʨʽʷ ʢʫʨʦʨʪʫ ʨʦʟʪʘʰʦʚʘʥʘ ʥʘ ʣʽʚʦʙʝʨʝʞʥʽʡ ʥʘʜʟʘʧʣʘʚʥʽʡ ʪʝʨʘʩʽ 

ʜʦʣʠʥʠ ʨ. ɺʝʨʝʱʠʮʽ, ʷʢʘ ʻ ʧʦʣʦʛʦʶ ʨʽʚʥʠʥʦʶ ʥʘ ʚʠʩʦʪʽ 260-270 ʤ. 

ʇʝʨʰʘ ʽʩʪʦʨʠʯʥʘ ʟʛʘʜʢʘ ʧʨʦ ʚʝʣʠʢʦʣʶʙʽʥʩʴʢʽ ʩʽʨʢʦʚʦʜʥʝʚʽ ʜʞʝʨʝʣʘ ʟʥʘʡ-

ʜʝʥʘ ʚ ʪʨʘʢʪʘʪʽ ʢʨʘʢʽʚʩʴʢʦʛʦ ʣʽʢʘʨʷ ɺʦʡʮʝʭʘ ʆʯʢʘ (ʧʝʨʩʦʥʘʣʴʥʠʡ ʣʽʢʘʨ ʢʦʨʦʣʷ 

ʉʪʝʬʘʥʘ ɹʘʪʦʨʽʷ), ʷʢʠʡ ʫ 1578 ʨ. ʧʠʩʘʚ, ʱʦ ʮʽ ʜʞʝʨʝʣʘ ʤʘʶʪʴ ʩʠʣʫ ʚʠʣʽʢʦʚʫʚʘʪʠ 

ʭʚʦʨʠʭ ʣʶʜʝʡ. ʅʘʧʨʠʢʽʥʮʽ XVI ʩʪ. ʦʜʠʥ ʽʟ ʤʽʩʮʝʚʠʭ ʬʝʦʜʘʣʽʚ,  ʷʢʠʡ ʚʦʣʦʜʽʚ ʤʘ-

ʻʪʢʘʤʠ ʫ ɺʝʣʠʢʦʤʫ ʃʶʙʝʥʽ, ʟʙʫʜʫʚʘʚ ʪʫʪ ʧʝʨʰʫ ʧʨʠʤʽʪʠʚʥʫ ʚʦʜʦʣʽʢʘʨʥʶ. ʆʜ-

ʥʘʢ, ʧʽʜ ʯʘʩ ʦʜʥʦʛʦ ʟ ʪʘʪʘʨʩʴʢʠʭ ʥʘʙʽʛʽʚ ʫ 1624 ʨ. ʢʫʨʦʨʪ, ʷʢ ʽ ʚʩʝ ʩʝʣʦ, ʙʫʚ ʧʦʚ-

ʥʽʩʪʶ ʟʥʠʱʝʥʠʡ.  

ɺʽʜʨʦʜʞʝʥʥʷ ʢʫʨʦʨʪʫ ʩʪʘʣʦʩʷ ʣʠʰʝ ʥʘʧʨʠʢʽʥʮʽ XVIII ʩʪ., ʡʦʛʦ ʚʽʜʙʫʜʫʚʘʣʠ 

ʟʥʦʚʫ. ʇʦʯʘʚʩʷ ʙʫʨʭʣʠʚʠʡ ʨʦʟʚʠʪʦʢ ʢʫʨʦʨʪʫ. ʊʦʜʽ ʞ ʚʧʝʨʰʝ ʚʦʜʠ ɺʝʣʠʢʦʛʦ 

ʃʶʙʝʥʷ ʜʦʩʣʽʜʠʣʠ ʚʯʝʥʽ. ɺʽʜʦʤʦʩʪʽ ʧʨʦ ʮʽʣʶʱʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʞʝʨʝʣ ʢʫʨʦʨʪʫ 

ʰʠʨʠʣʠʩʷ, ʪʦʤʫ ʚʽʥ ʰʚʠʜʢʦ ʨʦʟʚʠʚʘʚʩʷ, ʩʪʘʚ ʚʽʜʦʤʠʡ ʜʘʣʝʢʦ ʧʦʟʘ ʤʝʞʘʤʠ ʢʨʘʶ. 

ʇʦʪʽʢ ʢʫʨʦʨʪʥʠʢʽʚ, ʱʦ ʧʨʠʾʞʜʞʘʣʠ ʥʘ ʣʽʢʫʚʘʥʥʷ, ʩʪʘʚ ʜʘʚʘʪʠ ʚʣʘʩʥʠʢʘʤ ʧʝʚʥʽ 

ʧʨʠʙʫʪʢʠ. 

ʋ XVIIIïʍɯʍ ʩʪ. ʢʫʨʦʨʪ ʧʝʨʝʭʦʜʠʚ ʚʽʜ ʦʜʥʦʛʦ ʚʣʘʩʥʠʢʘ ʜʦ ʽʥʰʦʛʦ. ʃʶʙʝ-

ʥʝʤ ɺʝʣʠʢʠʤ ʚʦʣʦʜʽʣʠ ʛʨʘʬ ɺʽʣʴʯʝʢ, ʢʥʷʟʴ ʗʙʣʦʥʦʚʩʴʢʠʡ ʽ ʙʘʨʦʥ ɹʨʫʥʠʮʴʢʠʡ. 

ʋ XVIɯI ʩʪ. ʥʘ ʤʽʩʮʽ ʟʘʤʢʫ, ʷʢʠʡ ʥʘʣʝʞʘʚ ʨʦʜʠʥʽ ʚʝʣʴʤʦʞ ʟʽ ʃʴʚʦʚʘ ï ɺʽʣʴʯʝʢʽʚ, 

ʟʙʫʜʦʚʘʥʠʡ ʧʘʣʘʮ-ʩʘʜʠʙʘ (ʪʝʧʝʨ ʧʘʣʘʮ ɹʨʫʥʠʮʴʢʠʭ). ʈʦʜʠʥʽ ɺʽʣʴʯʝʢʽʚ ʜʝʷʢʠʡ 

ʯʘʩ ʥʘʣʝʞʘʚ ʮʽʣʠʡ ɺʝʣʠʢʠʡ ʃʶʙʽʥʴ. ʇʽʩʣʷ ɺʽʣʴʯʝʢʽʚ ʤʽʩʪʝʯʢʦ ʧʝʨʝʡʰʣʦ ʜʦ ʨʦ-

ʜʠʥʠ ʗʙʣʦʥʦʚʩʴʢʠʭ. 

ʅʘ ʧʦʯʘʪʢʫ ʍɯʍ ʩʪʦʣʽʪʪʷ ʚʣʘʩʥʠʢʦʤ ʤʽʩʪʝʯʢʘ ʩʪʘʻ ʃʶʜʚʽʢ ʗʙʣʦʥʦʚʩʴʢʠʡ 

(1810ï1887), ʩʘʤʝ ʚ ʮʝʡ ʧʝʨʽʦʜ ʤʽʩʮʝʚʽʩʪʴ ʩʪʘʻ ʚʽʜʦʤʦʶ ʷʢ ʢʫʨʦʨʪ ʟʘʚʜʷʢʠ ʥʘʷʚ-

ʥʦʩʪʽ ʩʽʨʢʦʚʦʜʥʝʚʠʭ ʜʞʝʨʝʣ. ɺʦʥʠ ʙʫʣʠ ʚʽʜʦʤʽ ʚʽʜ XVI ʩʪ., ʘ ʨʝʪʝʣʴʥʽʰʝ ʜʦʩʣʽ-

ʜʠʣʠ ʾʭ ʽ ʦʧʠʩʘʣʠ ʣʴʚʽʚʩʴʢʽ ʥʘʫʢʦʚʮʽ ʫ XVIII ʩʪ. ʋʞʝ ʪʦʜʽ ʪʫʪ ʚʠʥʠʢʣʠ ʢʫʧʝʣʽ. ʋ 

1820-ʭ ʨʦʢʘʭ ʩʪʘʨʘʥʥʷʤʠ ʄʘʨʽʘʥʥʠ ʗʙʣʦʥʦʚʩʴʢʦʾ ʫ ʃʶʙʝʥʽ ʩʧʦʨʫʜʞʝʥʦ ʢʫʧʝʣʽ 

ʜʣʷ ʟʘʤʦʞʥʠʭ ʚʽʜʧʦʯʠʚʘʶʯʠʭ ʟʽ ʃʴʚʦʚʘ. 
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ʋ 1849 ʨ. ʃʶʜʚʽʢ ʗʙʣʦʥʦʚʩʴʢʠʡ ʧʨʦʜʘʚ ʤʘʻʪʦʢ ʨʘʟʦʤ ʽʟ ʧʘʣʘʮʦʤ ʽ ʢʫʨʦʨ-

ʪʦʤ (ʟʘ ʽʥʰʦʶ ʚʝʨʩʽʻʶ ï ʧʨʦʛʨʘʚ ʫ ʢʘʨʪʠ) ʙʘʨʦʥʦʚʽ ʂʦʥʩʪʘʥʮʽʶ ɹʨʫʥʠʮʴʢʦʤʫ 

(ʩʧʨʘʚʞʥʻ ʧʨʽʟʚʠʱʝ ɹʨʫʥʥʝʨ)  (1820ï1890), ʷʢʠʡ ʨʦʟʙʘʛʘʪʽʚ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘ-

ʬʪʦʚʠʭ ʨʦʜʦʚʠʱ ɹʦʨʠʩʣʘʚʘ. ʅʦʚʠʡ ʚʣʘʩʥʠʢ ʢʫʨʦʨʪʫ ʟ ʩʝʨʝʜʠʥʠ ɉȽɉ ʩʪʦʣʽʪʪʷ 

ʧʦʯʘʚ ʨʝʢʦʥʩʪʨʫʢʮʽʶ ʢʫʨʦʨʪʫ, ʟʘʪʽʷʚ ʨʝʤʦʥʪ ʚ ʧʘʣʘʮʽ, ʟʚʽʚ ʥʦʚʽ ʢʫʧʘʣʴʥʽ, ʩʘʥʘ-

ʪʦʨʽʡ, ʞʠʪʣʦʚʽ ʙʫʜʠʥʢʠ. ɺʽʥ ʟʙʫʜʫʚʘʚ ʚ ʩʝʣʽ ʛʫʨʘʣʴʥʶ (ʛʦʨʽʣʯʘʥʫ ʬʘʙʨʠʢʫ) ʽ ʮʝ-

ʛʝʣʴʥʶ. ɿʘʛʘʣʦʤ ʨʦʟʙʫʜʫʚʘʚ ʮʽʣʝ ʤʽʩʪʝʯʢʦ. ɿʘ ʢʦʨʦʪʢʠʡ ʪʝʨʤʽʥ ɺʝʣʠʢʠʡ ʃʶʙʽʥʴ 

ʩʪʘʚ ʚʽʜʦʤʠʤ ʻʚʨʦʧʝʡʩʴʢʠʤ ʢʫʨʦʨʪʦʤ. 

ʇʘʣʘʮ ʩʪʘʚ ʚʠʢʦʥʫʚʘʪʠ ʨʦʣʴ ʣʽʪʥʴʦʾ ʨʝʟʠʜʝʥʮʽʾ, ʢʫʜʠ ʚ ʢʫʨʦʨʪʥʦʤʫ ʩʝʟʦʥʽ 

ʧʨʠʾʞʜʞʘʣʠ ʚʝʣʴʤʦʞʥʽ ʛʦʩʪʽ ʨʦʜʠʥʠ ɹʨʫʥʠʮʴʢʠʭ. ʊʫʪ ʚʣʘʰʪʦʚʫʚʘʣʠ ʙʝʥʢʝʪʠ, 

ʢʦʥʮʝʨʪʠ, ʽʛʨʠ ʚ ʢʘʨʪʠ ï ʪʘʢʠʡ ʩʦʙʽ ʝʣʽʪʥʠʡ ʚʽʜʧʦʯʠʥʦʢ. ʋ 1910-ʭ ʨʦʢʘʭ ʘʨʭʽʪʝʢ-

ʪʦʨ ʗʥ ʐʫʣʴʮ ˇʨʫʥʪʦʚʥʦ ʧʝʨʝʙʫʜʦʚʫʻ ʧʘʣʘʮ ʫ ʥʝʦʙʘʨʦʢʦʚʦʤʫ ʩʪʠʣʽ ï ʟʦʚʥʽʰʥʴʦ 

ʚʽʥ ʜʦʩʠʪʴ ʜʦʙʨʝ ʟʙʝʨʽʛʩʷ ʜʦ ʥʘʰʠʭ ʜʥʽʚ. ɸʚʪʦʨʦʤ ʟʦʚʥʽʰʥʽʭ ʜʝʢʦʨʘʪʠʚʥʠʭ ʝʣʝ-

ʤʝʥʪʽʚ ʙʫʚ ʣʴʚʽʚʩʴʢʠʡ ʩʢʫʣʴʧʪʦʨ ʇʝʪʨʦ ɺʽʪʘʣʽʩ ɻʘʨʘʩʠʤʦʚʠʯ. ʆʜʥʠʤ ʽʟ ʥʘʡʧʦ-

ʤʽʪʥʽʰʠʭ ʝʣʝʤʝʥʪʽʚ ʜʝʢʦʨʫ ʻ ʱʠʪ ʥʘ ʬʨʦʥʪʦʥʽ ʛʦʣʦʚʥʦʛʦ ʬʘʩʘʜʫ ʟ ʨʦʟʤʽʱʝʥʠʤʠ 

ʥʘ ʥʴʦʤʫ ʛʝʨʙʘʤʠ ɹʨʫʥʠʮʴʢʠʭ ʪʘ ʐʠʤʘʥʦʚʩʴʢʠʭ (ʟ ʮʴʦʛʦ ʨʦʜʫ ʧʦʭʦʜʠʣʘ ʜʨʫ-

ʞʠʥʘ ʂʦʩʪʷʥʪʠʥʘ ʪʘ ʤʘʪʠ ɸʜʦʣʴʬʘ ɹʨʫʥʠʮʴʢʠʭ) [7]. 

ʅʘʚʢʦʣʦ ʧʘʣʘʮʫ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʚʝʣʠʢʠʡ ʧʘʨʢ ʍɯʍ ʩʪ., ʧʣʦʱʝʶ 5 ʛʘ (ʧʘʨʢ-

ʧʘʤôʷʪʢʘ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʦʛʦ ʤʠʩʪʝʮʪʚʘ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ ʚ ʋʢʨʘʾʥʽ), ʨʦʟʧʣʘʥʦ-

ʚʘʥʠʡ ʢʦʣʠʩʴ ʥʘ ʬʨʘʥʮʫʟʴʢʠʡ (ʨʝʛʫʣʷʨʥʠʡ) ʟʨʘʟʦʢ. ɺ ʧʘʨʢʫ ʩʪʦʷʣʠ ʥʠʟʴʢʽ ʢʦʣʦ-

ʥʠ ʟ ʚʘʟʘʤʠ ʜʣʷ ʢʚʽʪʽʚ. ɯʩʥʫʚʘʣʘ ʦʨʘʥʞʝʨʝʷ. ɺ ʧʨʠʧʘʣʘʮʦʚʦʤʫ ʩʘʜʫ ʪʘʢʦʞ ʙʫʣʘ 

ʥʝʚʝʣʠʢʘ ʢʘʧʣʠʮʷ. ʊʫʪ ʨʦʩʪʫʪʴ ʨʽʜʢʽʩʥʽ ʧʣʘʪʘʥʠ, ʯʝʨʚʦʥʦʣʠʩʪʽ ʙʫʢʠ ʪʘ ʙʘʛʘʪʦ 

ʽʥʰʠʭ ʨʦʩʣʠʥ. 

ʇʦʟʠʪʠʚʥʦ ʚʧʣʠʥʫʣʦ ʥʘ ʨʦʟʙʫʜʦʚʫ ɺʝʣʠʢʦʛʦ ʃʶʙʽʥʷ ʷʢ ʢʫʨʦʨʪʫ ʙʫʜʽʚʥʠʮ-

ʪʚʦ ʫ 1903 ʨ. ʟʘʣʽʟʥʠʮʽ, ʷʢʘ ʧʨʦʣʷʛʣʘ ʟʽ ʃʴʚʦʚʘ ʯʝʨʝʟ ʃʶʙʽʥʴ, ʊʫʨʢʫ, ʉʘʤʙʽʨ ʥʘ 

ɿʘʢʘʨʧʘʪʪʷ. ɿ ʧʨʦʢʣʘʜʝʥʥʷʤ ʟʘʣʽʟʥʠʯʥʦʾ ʤʘʛʽʩʪʨʘʣʽ ʢʽʣʴʢʽʩʪʴ ʛʦʩʪʝʡ ʟʥʘʯʥʦ ʟʨʦ-

ʩʣʘ, ʨʦʟʰʠʨʠʣʠʩʴ ʝʢʦʥʦʤʽʯʥʽ ʟʚôʷʟʢʠ ʩʝʣʘ, ʱʦ ʩʧʨʠʷʣʦ ʡʦʛʦ ʰʚʠʜʢʦʤʫ ʩʦʮʽʘʣʴ-

ʥʦ-ʝʢʦʥʦʤʽʯʥʦʤʫ ʨʦʟʚʠʪʢʦʚʽ [2]. 

ɿ ʢʦʞʥʠʤ ʨʦʢʦʤ ʟʨʦʩʪʘʣʘ ʯʠʩʝʣʴʥʽʩʪʴ ʢʫʨʦʨʪʥʠʢʽʚ. ɺʦʥʠ ʧʨʠʾʞʜʞʘʣʠ ʟʽ 

ʃʴʚʦʚʘ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ, ʏʝʨʥʽʚʮʽʚ, ʂʨʘʢʦʚʘ ʽ ʥʘʚʽʪʴ ʟ ɺʽʜʥʷ. ɼʽʶʯʽ ʩʪʘʨʽ ʢʦ-

ʨʧʫʩʠ ʡ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʘ ʙʘʟʘ ʥʝ ʤʦʛʣʠ ʟʘʙʝʟʧʝʯʠʪʠ ʚʩʽʭ ʙʘʞʘʶʯʠʭ ʣʽʢʫʚʘ-

ʪʠʩʷ. ʊʦʤʫ ʥʘʟʨʽʣʘ ʧʦʪʨʝʙʘ ʫ ʨʦʟʰʠʨʝʥʥʽ ʚʦʜʦʣʽʢʘʨʥʽ ʪʘ ʚ ʙʫʜʽʚʥʠʮʪʚʽ ʥʦʚʠʭ 

ʩʘʥʘʪʦʨʥʦ-ʣʽʢʫʚʘʣʴʥʠʭ ʢʦʨʧʫʩʽʚ. 

ʉʘʥʘʪʦʨʽʡ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʨʦʟʚʠʥʫʚʩʷ ʫ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ XIX ʩʪ., ʢʦʣʠ ʩʠʥ 

ʙʘʨʦʥʘ ɹʨʫʥʠʮʴʢʦʛʦ ɸʜʦʣʴʬ (1859-1941), ʷʢʦʤʫ ʢʫʨʦʨʪ ʧʝʨʝʡʰʦʚ ʫ ʩʧʘʜʦʢ, 

ʟʙʫʜʫʚʘʚ ʩʫʯʘʩʥʽ ʢʫʧʝʣʽ, ʧʘʥʩʽʦʥʘʪʠ ʽ ʛʦʪʝʣʽ. ɺʽʥ ʧʨʦʚʽʚ ʧʦʚʥʫ ʨʝʢʦʥʩʪʨʫʢʮʽʶ 

ʟʜʨʘʚʥʠʮʽ, ʧʦʙʫʜʫʚʘʚ ʥʦʚʫ ʚʦʜʦʣʽʢʘʨʥʶ ʡ ʜʦʧʦʤʽʞʥʽ ʧʨʦʮʝʜʫʨʥʽ ʧʨʠʤʽʱʝʥʥʷ ʪʘ 

ʢʽʣʴʢʘ ʥʦʚʠʭ ʩʘʥʘʪʦʨʥʠʭ ʢʦʨʧʫʩʽʚ, ʷʢʽ ʥʘʟʚʘʚ ʽʤʝʥʘʤʠ ʩʚʦʾʭ ʜʦʯʦʢ çʉʦʬʽʷè, 

çʄʘʨʽʷè, çɻʝʣʝʥʘè, ʘ ʜʞʝʨʝʣʘ ï ʽʤʝʥʘʤʠ ʩʠʥʽʚ çʃʶʜʚʽʛè ʽ çɸʜʦʣʴʬè. 
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ɺʝʣʠʢʦʣʶʙʽʥʩʴʢʘ ʟʜʨʘʚʥʠʮʷ, ʥʘʙʫʚʰʠ ʟʥʘʯʥʦʾ ʧʦʧʫʣʷʨʥʦʩʪʽ, ʩʪʘʣʘ ʻʚʨʦ-

ʧʝʡʩʴʢʠʤ ʢʫʨʦʨʪʦʤ, ʚʽʜʦʤʠʤ ʟʘ ʤʝʞʘʤʠ ɸʚʩʪʨʦ-ʋʛʦʨʩʴʢʦʾ ʽʤʧʝʨʽʾ. ɼʣʷ ʣʽʢʫ-

ʚʘʥʥʷ ʭʚʦʨʠʭ, ʦʢʨʽʤ ʩʽʨʯʘʥʠʭ ʚʦʜ, ʧʦʯʘʣʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʦʨʬʦʚʽ ʛʨʷʟʽ. ɼʚʽʯʽ 

ʧʦʙʫʚʘʚ ʥʘ ʢʫʨʦʨʪʽ ʮʽʩʘʨ ɸʚʩʪʨʽʡʩʴʢʦʾ ʽʤʧʝʨʽʾ ʌʨʘʥʮ-ʁʦʩʠʬ. ʋ 1882 ʨ. ʚ ʣʽʪʥʽʡ 

ʩʝʟʦʥ ʪʫʪ ʣʽʢʫʚʘʣʦʩʴ 915 ʦʩʽʙ. 

ʋ 1914-15 ʨʨ. ʧʽʜ ʃʶʙʝʥʝʤ ʪʦʯʠʣʠʩʷ ʘʚʩʪʨʽʡʩʴʢʦ-ʨʦʩʽʡʩʴʢʽ ʙʦʾ ʟʘ ʃʴʚʽʚ, ʘ ʫ 

1919 ʨ. ʧʦʣʴʩʴʢʦ-ʫʢʨʘʾʥʩʴʢʘ ʙʦʨʦʪʴʙʘ ʟʘ ʢʦʤʫʥʽʢʘʮʽʡʥʽ ʰʣʷʭʠ, ʷʢʽ ʩʧʦʣʫʯʘʣʠ 

ʦʪʦʯʝʥʠʡ ʃʴʚʽʚ ʽʟ ʇʝʨʝʤʠʰʣʝʤ. ʇʽʩʣʷ ʟʥʠʱʝʥʴ, ʟʘʚʜʘʥʠʭ ʧʽʜ ʯʘʩ ʚʦʻʥ, ʢʫʨʦʨʪ 

ʚʽʜʨʦʜʠʚʩʷ ʫ ʤʽʞʚʦʻʥʥʠʡ ʧʝʨʽʦʜ (ʨʠʩ. 1).  

 
ʘ)        ʙ) 

ʈʠʩ 1. ɺʝʣʠʢʠʡ ʃʶʙʽʥʴ: ʘ) ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʢʫʨʦʨʪʫ, ʙ) ʢʘʧʣʠʮʷ, 1925 [1] 

 

ɺʽʜʙʫʜʦʚʘʥʠʡ ɸʜʦʣʴʬʦʤ ɹʨʫʥʠʮʴʢʠʤ, ʘ ʫ 1928 ʨ. ʦʪʨʠʤʘʚ ʩʪʘʪʫʩ ʥʘʮʽʦʥʘ-

ʣʴʥʦʾ ʽʥʩʪʠʪʫʮʽʾ ʛʨʦʤʘʜʩʴʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ (ʨʠʩ. 2). ʋ ʪʦʡ ʯʘʩ ʪʫʪ ʬʫʥʢʮʽʦʥʫ-

ʚʘʚ ʥʘʡʙʽʣʴʰʠʡ ʫ ʇʦʣʴʱʽ ʟʘʢʣʘʜ ʩʽʨʢʦʚʦʜʥʝʚʠʭ ʢʫʧʝʣʝʡ. ʅʘʧʝʨʝʜʦʜʥʽ ɼʨʫʛʦʾ 

ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ ʢʽʣʴʢʽʩʪʴ ʢʫʨʦʨʪʥʠʢʽʚ ʩʢʣʘʜʘʣʘ ʧʦʥʘʜ 2000 ʦʩʽʙ. ʃʽʢʫʚʘʣʴʥʠʡ ʩʝ-

ʟʦʥ ʪʨʠʚʘʚ ʟ ʪʨʘʚʥʷ ʜʦ ʚʝʨʝʩʥʷ. ɼʣʷ ʣʽʢʫʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʚʦʜʠ ʟ ʧô̫ ʪʠ 

ʜʞʝʨʝʣ, ʩʝʨʝʜ ʷʢʠʭ ʥʘʡʚʽʜʦʤʽʰʠʤʠ ʙʫʣʠ ʜʞʝʨʝʣʘ ɸʜʦʣʴʬ ʽ ʃʶʜʚʽʢ. 

 
ʈʠʩ 2. ʂʫʨʦʨʪ ʫ ɺʝʣʠʢʦʤʫ ʃʶʙʝʥʽ. ʈʝʩʪʦʨʘʥ ʪʘ ʪʝʘʪʨ, 1928 [1] 
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ɼʦ 1939 ʨ. ʢʫʨʦʨʪ ʤʘʚ 50 ʛʘ ʣʽʩʦʧʘʨʢʫ, ʙʘʩʝʡʥʠ, ʙʘʣʴʥʝʦʣʦʛʽʯʥʝ ʚʽʜʜʽʣʝʥʥʷ, 

ʬʽʟʽʦʪʝʨʘʧʽʶ ʥʘ ʙʝʨʝʟʽ ʨʽʯʢʠ ɺʝʨʝʱʠʮʽ, ʨʠʙʥʽ ʩʪʘʚʠ ʧʣʦʱʝʶ 600 ʛʘ, ʘʚʪʦʤʦʙʽʣʴ-

ʥʝ ʪʘ ʟʘʣʽʟʥʠʯʥʝ ʩʧʦʣʫʯʝʥʥʷ, ʙʘʥʢ, ʧʦʰʪʫ, ʨʝʩʪʦʨʘʥʠ, ʙʘʨʠ, ʢʘʬʝ (ʨʠʩ. 3). 

 
ʈʠʩ 3. ɺʝʣʠʢʠʡ ʃʶʙʽʥʴ. ʇʘʣʘʮ ɹʨʫʥʠʮʴʢʠʭ, 1939 [1] 

 

ɼʨʫʛʘ ʩʚʽʪʦʚʘ ʚʽʡʥʘ ʟʘʚʜʘʣʘ ʟʥʘʯʥʠʭ ʨʫʡʥʫʚʘʥʴ ʪʫʨʠʩʪʠʯʥʽʡ ʽʥʬʨʘʩʪʨʫʢʪʫ-

ʨʽ ʨʝʛʽʦʥʫ. ʇʽʩʣʷ ɼʨʫʛʦʾ ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ ɺʝʣʠʢʦʣʶʙʽʥʩʴʢʠʡ ʢʫʨʦʨʪ ʷʢ ʜʝʨʞʘʚʥʘ 

ʚʣʘʩʥʽʩʪʴ ʩʪʘʚ ʦʜʥʠʤ ʽʟ ʧʨʦʚʽʜʥʠʭ ʙʘʣʴʥʝʦʣʦʛʽʯʥʠʭ ʩʽʨʢʦʚʦʜʥʝʚʠʭ ʟʜʨʘʚʥʠʮʴ 

ʋʢʨʘʾʥʠ. ʋ 1946 ʨ. ʟʥʦʚʫ ʚʽʜʢʨʠʪʠʡ, ʘ ʧʦʪʽʤ ʨʦʟʙʫʜʦʚʘʥʠʡ ʜʝʨʞʘʚʥʠʡ ʢʫʨʦʨʪ ʫ 

ʃʶʙʝʥʽ ɺʝʣʠʢʦʤʫ. ʑʦʙ ʟʘʜʦʚʦʣʴʥʠʪʠ ʫ ʣʽʢʫʚʘʥʥʽ ʚʩʽʭ ʭʚʦʨʠʭ, ʫ 1960ï1980 ʨʨ. 

ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʮʽʣʫ ʥʠʟʢʫ ʙʫʜʽʚʝʣʴʥʦ-ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ: ʨʝʢʦʥʩʪʨʫʡʦʚʘʥʦ ʚʦ-

ʜʦʣʽʢʘʨʥʶ, ʚʽʜʨʝʤʦʥʪʦʚʘʥʦ ʩʧʘʣʴʥʽ ʢʦʨʧʫʩʠ ʪʘ ʧʦʙʫʜʦʚʘʥʦ ʥʦʚʠʡ ʢʦʨʧʫʩ ʥʘ 250 

ʤʽʩʮʴ ʽ ʚʝʣʠʢʠʡ ʙʫʜʠʥʦʢ, ʚ ʷʢʦʤʫ ʨʦʟʤʽʱʝʥʦ ʾʜʘʣʴʥʶ ʽ ʢʣʫʙ. ɼʣʷ ʚʽʜʧʦʯʠʥʢʫ 

ʢʫʨʦʨʪʥʠʢʽʚ ʥʘ ʪʝʨʠʪʦʨʽʾ ʩʘʥʘʪʦʨʽʶ ʩʪʚʦʨʝʥʦ ʩʧʦʨʪʠʚʥʠʡ ʢʦʤʧʣʝʢʩ ʟ ʽʛʨʦʚʠʤʠ 

ʤʘʡʜʘʥʯʠʢʘʤʠ [2].
 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʙʘʣʴʥʝʦʣʦʛʽʯʥʦʛʦ ʢʫʨʦʨʪʫ çɺʝʣʠʢʠʡ ʃʶʙʽʥʴè ʨʦʟʪʘʰʦʚʘʥʠʡ 

ʧʘʨʢ ʢʫʨʦʨʪʫ çɺʝʣʠʢʠʡ ʃʶʙʽʥʴè ï ʧʘʨʢ-ʧʘʤô̫ ʪʢʘ ʩʘʜʦʚʦ-ʧʘʨʢʦʚʦʛʦ ʤʠʩʪʝʮʪʚʘ 

ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ ʚ ʋʢʨʘʾʥʽ. ʇʣʦʱʘ 12 ʛʘ. ʉʪʘʪʫʩ ʥʘʜʘʥʦ 1984 ʨʦʢʫ ʜʣʷ ʟʙʝʨʝ-

ʞʝʥʥʷ ʧʘʨʢʫ, ʟʘʢʣʘʜʝʥʦʛʦ ʫ XVIɯI ʩʪ. ʋ ʧʘʨʢʫ ʨʦʟʪʘʰʦʚʘʥʘ ʛʽʜʨʦʣʦʛʽʯʥʘ 

ʧʘʤôʷʪʢʘ ʧʨʠʨʦʜʠ ï ʩʚʝʨʜʣʦʚʠʥʘ 1-ʂ ʢʫʨʦʨʪʫ çʃʶʙʽʥʴ ɺʝʣʠʢʠʡè, ʘ ʪʘʢʦʞ ʜʞʝ-

ʨʝʣʘ ʩʽʨʢʦʚʦʜʥʝʚʦʾ ʚʦʜʠ ʪʠʧʫ çʄʘʮʝʩʪʘè ʽ ʪʦʨʬʷʥʽ ʙʘʛʥʘ (ʛʨʷʟʽ).   

ʆʩʥʦʚʥʠʤʠ ʙʘʣʴʥʝʦʣʦʛʽʯʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʥʘ ʢʫʨʦʨʪʽ ɺʝʣʠʢʦʛʦ ʃʶʙʝʥʷ ʻ 

ʣʽʢʫʚʘʣʴʥʽ ʩʽʨʢʦʚʦʜʥʝʚʽ ʚʦʜʠ ʡ ʪʦʨʬʦʚʽ ʧʝʣʦʾʜʠ (ʛʨʷʟʽ). ʉʽʨʢʦʚʦʜʥʝʚʽ ʚʦʜʠ ʚʠʚʦ-

ʜʷʪʴʩʷ 2 ʩʚʝʨʜʣʦʚʠʥʘʤʠ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʩʘʥʘʪʦʨʽʶ çʃʶʙʽʥʴ  ɺʝ-

ʣʠʢʠʡè. ɺʝʣʠʢʠʡ ʃʶʙʽʥʴ ï ʦʜʠʥ ʟ ʥʝʙʘʛʘʪʴʦʭ ʢʫʨʦʨʪʽʚ ʫ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ, 

ʷʢʠʡ ʚʦʣʦʜʽʻ ʟʘʧʘʩʘʤʠ ʣʽʢʫʚʘʣʴʥʠʭ ʧʝʣʦʾʜʽʚ. ʈʦʜʦʚʠʱʝ ʨʦʟʤʽʱʝʥʝ ʥʘ ʥʘʜʟʘʧʣʘ-

ʚʥʽʡ ʪʝʨʘʩʽ ʧʨʘʚʦʛʦ ʙʝʨʝʛʘ ʨʽʯʢʠ ɺʝʨʝʱʠʮʽ. 
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ʂʫʨʦʨʪ ʃʶʙʽʥʴ ɺʝʣʠʢʠʡ ʥʘ 300 ʣʽʞʢʦ/ʤʽʩʮʴ ʬʫʥʢʮʽʦʥʫʻ ʥʘ ʙʘʟʽ ʨʦʜʦʚʠʱʘ 

ʤʽʥʝʨʘʣʴʥʠʭ ʩʫʣʴʬʽʜʥʠʭ ʚʦʜ ʪʠʧʫ çʄʘʮʝʩʪʘè ʽ ʨʦʜʦʚʠʱʘ ʪʦʨʬʦʚʠʭ ʛʨʷʟʝʡ. ɺʦ-

ʜʠ ʤʽʩʪʷʪʴ 80-95 ʤʛ/ʣ ʩʽʨʢʦʚʦʜʥʶ, ʘ ʾʭ ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʩʢʣʘʜʘʻ 2,1-2,5 ʛ/ʣ. ɿʘʧʘʩʠ 

ʩʫʣʴʬʽʜʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʚʦʜ ʢʫʨʦʨʪʫ ʩʪʘʥʦʚʣʷʪʴ 576 ʤį/ʜʦʙʫ [4].  

ʆʩʥʦʚʥʠʤʠ ʣʽʢʫʚʘʣʴʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʻ ʧʦʻʜʥʘʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʢʣʽʤʘʪʠʯ-

ʥʠʭ ʫʤʦʚ ʪʘ ʚʝʣʠʢʠʭ ʟʘʧʘʩʽʚ ʫʥʽʢʘʣʴʥʠʭ ʧʨʠʨʦʜʥʠʭ ʩʽʨʢʦʚʦʜʥʝʚʠʭ ʚʦʜ, ʘʥʘʣʦʛʽʚ 

ʷʢʠʤ ʥʝʤʘʻ ʚ ʋʢʨʘʾʥʽ ʽ ʤʽʩʮʝʚʠʭ ʣʽʢʫʚʘʣʴʥʠʭ ʪʦʨʬôʷʥʠʭ ʛʨʷʟʝʡ, ʷʢʽ ʪʘʢʦʞ ʤʽʩ-

ʪʷʪʴ ʩʽʨʢʦʚʦʜʝʥʴ, ʱʦ ʜʘʻ ʟʤʦʛʫ ʧʦʥʘʜ ʷʢ 200 ʨʦʢʽʚ ʝʬʝʢʪʠʚʥʦ ʣʽʢʫʚʘʪʠ ʭʚʦʨʠʭ 

ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʧʨʦʬʽʣʷʤʠ: ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʶ ʧʘʪʦʣʦʛʽʻʶ, ʭʚʦʨʦʙʘʤʠ ʥʝʨʚʦʚʦʾ 

ʩʠʩʪʝʤʠ, ʢʽʩʪʢʦʚʦ-ʤʷʟʦʚʦʾ ʩʠʩʪʝʤʠ, ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ, ʰʢʽʨʠ, ʛʽʥʝʢʦʣʦ-

ʛʽʾ. 

ʂʫʨʦʨʪ ʃʶʙʽʥʴ ɺʝʣʠʢʠʡ ʩʧʝʮʽʘʣʽʟʫʻʪʴʩʷ ʥʘ ʣʽʢʫʚʘʥʥʽ ʪʘʢʠʭ ʟʘʭʚʦʨʶʚʘʥʴ: 

ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ (ʦʩʪʝʦʭʦʥʜʨʦʟʽʚ, ʘʨʪʨʠʪʽʚ, ʧʦʣʽʘʨʪʨʠʪʽʚ, ʘʨʪʨʦʟʽʚ, 

ʭʚʦʨʦʙʠ ɹʝʭʪʝʨʝʚʘ, ʩʧʦʥʜʠʣʴʦʟʽʚ); ʥʝʨʚʦʚʦʾ ʩʠʩʪʝʤʠ (ʥʝʚʨʠʪʽʚ, ʥʝʚʨʦʟʽʚ, ʥʝʚʨʘ-

ʩʪʝʥʽʾ, ʝʥʮʝʬʘʣʽʪʽʚ, ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʥʠʭ ʫʨʘʞʝʥʴ ʩʫʜʠʥ ʛʦʣʦʚʥʦʛʦ ʤʦʟʢʫ, ʯʝʨʝʧ-

ʥʦ-ʤʦʟʢʦʚʠʭ ʪʨʘʚʤ ʪʦʱʦ); ɼʎʇ; ʩʝʨʮʝʚʦ-ʩʫʜʠʥʥʦʾ ʩʠʩʪʝʤʠ (ʛʽʧʝʨʪʦʥʽʾ, ʽʰʝʤʽʯ-

ʥʦʾ ʭʚʦʨʦʙʠ, ʩʪʝʥʦʢʘʨʜʽʾ, ʥʘʩʣʽʜʢʽʚ ʧʝʨʝʥʝʩʝʥʠʭ ʽʥʩʫʣʴʪʽʚ ʪʘ ʽʥ.); ʟʘʭʚʦʨʶʚʘʥʴ 

ʞʽʥʦʯʠʭ ʩʪʘʪʝʚʠʭ ʦʨʛʘʥʽʚ (ʟʘʧʘʣʝʥʴ, ʙʝʟʧʣʽʜʜʷ); ʰʢʽʨʥʠʭ ʭʚʦʨʦʙ (ʧʩʦʨʽʘʟʫ, ʝʢ-

ʟʝʤʠ, ʢʨʦʧʠʚ'ʷʥʢʠ, ʯʝʨʚʦʥʦʛʦ ʧʣʦʩʢʦʛʦ ʣʠʰʘʶ, ʩʝʙʦʨʝʾ, ʜʝʨʤʘʪʠʪʽʚ). ʆʟʜʦʨʦʚʯʽ 

ʧʨʦʮʝʜʫʨʠ ʪʘ ʤʝʪʦʜʠ ʣʽʢʫʚʘʥʥʷ: ʛʘʣʴʚʘʥʦʛʨʷʟʝʣʽʢʫʚʘʥʥʷ, ʽʥʛʘʣʷʮʽʾ, ʣʽʢʫʚʘʣʴʥʽ 

ʤʽʥʝʨʘʣʴʥʽ ʩʽʨʢʦʚʦʜʥʝʚʽ ʪʘ ʢʠʩʥʝʚʽ ʚʘʥʥʠ, ʪʦʨʬʦʣʽʢʫʚʘʥʥʷ, ʢʠʩʥʝʚʽ ʢʦʢʪʝʡʣʽ ʪʘ 

ʧʽʥʢʠ, ʣʽʢʫʚʘʣʴʥʠʡ ʤʘʩʘʞ, ʛʽʜʨʦʤʘʩʘʞ, ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʧʽʜʚʦʜʥʝ ʚʠʪʷʛʫʚʘʥʥʷ 

ʭʨʝʙʪʘ, ʛʽʥʝʢʦʣʦʛʽʯʥʽ ʛʨʷʟʴʦʚʽ ʪʘʤʧʦʥʠ ʪʘ ʩʽʨʢʦʚʦʜʥʝʚʽ ʩʧʨʠʥʮʶʚʘʥʥʷ, ʘʨʦʤʘʪʝ-

ʨʘʧʽʷ, ʣʽʢʫʚʘʣʴʥʘ ʬʽʟʢʫʣʴʪʫʨʘ ʪʘ ʽʥʰʽ ʧʨʦʮʝʜʫʨʠ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʣʽʢʘʨʷ. 

ɺʠʩʥʦʚʢʠ. ʉʴʦʛʦʜʥʽ ʢʫʨʦʨʪ ʃʶʙʽʥʴ ɺʝʣʠʢʠʡ ʧʨʦʜʦʚʞʫʻ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ ʽ 

ʚʩʽ ʙʘʞʘʶʯʽ ʤʦʞʫʪʴ ʚʽʜʯʫʪʠ ʥʘ ʩʦʙʽ ʮʽʣʶʱʽ ʚʣʘʩʪʠʚʦʩʪʽ ʚʦʜʠ. ʇʨʽʦʨʠʪʝʪʥʠʤ ʥʘ-

ʧʨʷʤʢʦʤ ʨʦʟʚʠʪʢʫ ʢʫʨʦʨʪʫ ʪʘ ʡ ʟʘʛʘʣʦʤ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʾ ʩʬʝʨʠ ʨʝʛʽʦʥʫ ʻ 

ʧʦʣʽʧʰʝʥʥʷ ʷʢʦʩʪʽ ʪʘ ʨʦʟʰʠʨʝʥʥʷ ʘʩʦʨʪʠʤʝʥʪʫ ʨʝʢʨʝʘʮʽʡʥʠʭ ʧʦʩʣʫʛ, ʱʦ ʩʧʨʠʷ-

ʪʠʤʝ ʧʽʜʚʠʱʝʥʥʶ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʨʝʢʨʝʘʮʽʡʥʦʾ ʩʬʝʨʠ ʥʘ ʚʽʪʯʠʟʥʷʥʦ-

ʤʫ ʪʘ ʩʚʽʪʦʚʦʤʫ ʨʠʥʢʫ ʨʝʢʨʝʘʮʽʡʥʠʭ ʧʦʩʣʫʛ..  
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Summary 

Hanych N.M., Hatalyak O.M., Stetskyi V.V. Establishment of Lyubin Velyky 

resort on the market of health and recreational services 
The historical and geographical analysis of the peculiarities of the formation and develop-

ment of the balneological resort Lubin Velyky on the market of health and recreational services is 

carried out. The aim of the article is to identify the socio-geographical patterns and specific fea-

tures of the formation of the resort of Lubin the Great as a spa resort. The historical and geograph-

ical preconditions of the resort development are analyzed. Historical references to the use of min-

eral waters for health purposes, information on the construction of the first primitive hospital are 

given. The main stages of the resort's evolution are revealed. The development of the resort in dif-

ferent periods is analyzed. Historical and geographical research methods were used during writing 

the article. The main factors that led to the formation and development of the balneological resort 

are separated. Wellness and recreational services of the balneological resort center are character-

ized. The chemical composition and medical properties of the available mineral waters, the special-

ization of the resort and methods of treatment are described. Suggestions for further development of 

the resort Lubin Velyky in the home and international market of recreational services are submit-

ted. 

Keywords: resort, recreation, recreational services, mineral waters. 
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ʊɽʄʅʀʁ ʊʋʈʀɿʄ ɺ ʋʂʈɸɰʅɯ: ʌɸʂʊʆʈʅʀʁ ɸʅɸʃɯɿ 

ʊɸ ʇɽʈʉʇɽʂʊʀɺʀ ʈʆɿɺʀʊʂʋ 

 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʥʦʚʠʡ ʽʥʥʦʚʘʮʽʡʥʠʡ ʚʠʜ ʪʫʨʠʟʤʫ ʚ ʋʢʨʘʾʥʽ ï ʪʝʤʥʠʡ; ʚʠʩʚʽʪʣʝʥʦ ʧʨʦ-

ʙʣʝʤʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʽʜʥʦʩʥʦ ʥʦʚʦʾ ʚʠʜʦʚʦʾ ʩʪʨʫʢʪʫʨʠ ʪʫʨʠʟʤʫ. ʅʘ ʦʩʥʦʚʽ ʬʘʢʪʦʨʥʦʛʦ ʘʩ-

ʧʝʢʪʫ ʚʽʜʦʙʨʘʞʝʥʽ ʦʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʦʥʷʪʽʡʥʦ-

ʪʝʨʤʽʥʦʣʦʛʽʯʥʠʡ ʘʧʘʨʘʪ ʪʘ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʦʧʨʘʮʴʦʚʘʥʦʩʪʽ ʧʨʦʙʣʝʤʠ, ʚʠʩʚʽʪʣʝʥʥʽ 

ʧʝʨʝʜʫʤʦʚʠ ʚʠʥʠʢʥʝʥʥʷ ʪʝʤʥʦʛʦ ʪʫʨʠʟʤʫ ʚ ʋʢʨʘʾʥʽ, ʧʨʦʩʪʦʨʦʚʦ-ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʤʦʞʣʠʚʦʩʪʽ 

ʡʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʝʤʥʦʛʦ ʪʫʨʠʟʤʫ ʚ 

ʋʢʨʘʾʥʽ. ʊʝʨʠʪʦʨʽʘʣʴʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʫʨʠʩʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ çʪʝʤʥʦʛʦè ʪʫ-

ʨʠʟʤʫ ʚ ʋʢʨʘʾʥʽ  ʟʘʩʚʽʜʯʫʶʪʴ ʥʘʷʚʥʽʩʪʴ ʙʽʣʴʰʦʩʪʽ ʦʙôʻʢʪʽʚ ʪʘ ʧʘʤôʷʪʦʢ  ʫ ʃʴʚʦʚʽ ʪʘ ʂʠʻʚʽ, 

ʭʦʯʘ ʧʦʦʜʠʥʦʢʽ ʨʝʩʫʨʩʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʤʝʞʘʭ ʚʩʽʭ ʦʙʣʘʩʪʝʡ. ʇʨʦʪʝ ʜʣʷ ʾʭʥʴʦʛʦ ʧʦʚʥʦʮʽʥ-

ʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʫʚʘʪʠ ʥʠʟʢʫ ʧʨʘʚʦʚʠʭ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ ʥʘ ʦʩ-

ʥʦʚʽ ʚʨʘʭʫʚʘʥʥʷ ʥʘʷʚʥʽʩʪʴ  ʪʫʨʠʩʪʠʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʧʦʧʠʪʫ ʥʘ ʜʘʥʠʡ ʚʠʜ ʪʫʨʠʩʪʠʯʥʠʭ 

ʧʦʩʣʫʛ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʝʤʥʠʡ ʪʫʨʠʟʤ, ʬʘʢʪʦʨʥʠʡ ʘʥʘʣʽʟ, ʏʦʨʥʦʙʠʣʴʩʴʢʘ ʟʦʥʘ ʚʽʜʯʫʞʝʥʥʷ, 

ʢʫʣʴʪʫʨʥʦ-ʽʩʪʦʨʠʯʥʽ ʨʝʩʫʨʩʠ. 
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ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɺʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʜʝʩʷʪʠʣʽʪʴ ʪʫʨʠʩʪʠʯʥʘ ʜʽʷʣʴ-

ʥʽʩʪʴ ʩʪʘʣʘ ʥʝʚʽʜôʻʤʥʦʶ ʩʢʣʘʜʦʚʦʶ ʧʦʚʥʦʮʽʥʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ  ʢʦʞʥʦʾ ʮʠ-

ʚʽʣʽʟʦʚʘʥʦʾ ʩʚʽʪʦʚʦʾ ʩʧʽʣʴʥʦʪʠ ʣʶʜʝʡ, ʘ ʾʾ ʨʦʟʚʠʪʦʢ ʟʫʤʦʚʣʝʥʠʡ ʤʦʪʠʚʘʮʽʡʥʠʤ 

ʘʥʘʣʽʟʦʤ ʧʦʪʝʥʮʽʡʥʠʭ ʪʫʨʠʩʪʽʚ, ʱʦ ʚʽʜʽʛʨʘʻ ʟʥʘʯʥʫ ʨʦʣʴ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʪʫʨʠʩʪʠ-

ʯʥʦʛʦ ʧʨʦʜʫʢʪʫ ʪʘ ʦʨʛʘʥʽʟʘʮʽʾ ʤʝʭʘʥʽʟʤʫ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ. ʉʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʽ, 

ʥʘʮʽʦʥʘʣʴʥʦ-ʢʫʣʴʪʫʨʥʽ ʪʘ ʤʝʥʪʘʣʴʥʦ-ʧʩʠʭʦʣʦʛʽʯʥʽ ʯʠʥʥʠʢʠ ʬʦʨʤʫʶʪʴ ʽʥʜʠʚʽʜʫ-

ʘʣʴʥʽ ʪʫʨʠʩʪʠʯʥʽ ʧʦʪʨʝʙʠ, ʩʧʨʠʷʶʯʠ ʟʨʦʩʪʘʥʥʶ ʢʽʣʴʢʦʩʪʽ ʧʦʜʦʨʦʞʫʶʯʠʭ ʪʘ ʟʘ-

ʣʫʯʝʥʥʽ ʜʦʜʘʪʢʦʚʦʛʦ ʪʫʨʠʩʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʝʨʠʪʦʨʽʾ ʪʘ, ʷʢ ʨʝʟʫʣʴʪʘʪ, ʧʦʷʚʽ 

ʥʦʚʠʭ ʚʠʜʽʚ ʪʫʨʠʟʤʫ. ʉʴʦʛʦʜʥʽ, ʥʘ ʧʨʦʪʠʚʘʛʫ ʢʣʘʩʠʯʥʠʤ ʬʘʢʪʦʨʘʤ, ʱʦ ʩʧʦʥʫ-

ʢʘʶʪʴ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʫʨʠʩʪʠʯʥʠʭ ʧʦʩʣʫʛ, ʜʦʜʘʣʘʩʷ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʪʨʠʤʘʥʥʷ 

ʥʦʚʠʭ ʟʥʘʥʴ, ʥʘʚʠʯʦʢ, ʚʨʘʞʝʥʴ ʪʘ ʝʤʦʮʽʡʥʠʭ ʚʽʜʯʫʪʪʽʚ. ʑʦʨʘʟ ʙʽʣʴʰʦʛʦ ʧʦʧʠʪʫ 

ʥʘʙʫʚʘʶʪʴ ʽʥʥʦʚʘʮʽʡʥʽ ʝʢʩʪʨʝʤʘʣʴʥʽ ʪʘ ʥʝʪʨʘʜʠʮʽʡʥʽ ʚʠʜʠ ʪʫʨʠʟʤʫ, ʜʦ ʷʢʠʭ ʚʘʨ-

ʪʦ ʚʽʜʥʝʩʪʠ ʪʝʤʥʠʡ ʘʙʦ çʧʦʭʤʫʨʠʡè ʪʫʨʠʟʤ. 

ʌʦʨʤʫʣʶʚʘʥʥʷ ʤʝʪʠ ʪʘ ʟʘʚʜʘʥʴ. ʄʝʪʘ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ï 

ʚʠʩʚʽʪʣʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʪʝʤʥʦʛʦ ʪʫʨʠʟʤʫ ʚ ʋʢʨʘʾʥʽ, ʷʢ ʥʦʚʦʛʦ ʪʘ 

ʜʠʩʢʫʩʽʡʥʦʛʦ ʟ ʧʦʟʠʮʽʾ ʪʝʨʤʽʥʦʣʦʛʽʾ, ʝʪʠʯʥʠʭ ʪʘ ʤʦʨʘʣʴʥʠʭ ʟʘʩʘʜ, ʚʨʘʭʦʚʫʶʯʠ 

ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʪʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʆʩʥʦʚʥʠʤʠ ʟʘʚʜʘʥʥʷʤʠ ʻ: 1) ʩʠʩʪʝʤʘʪʠʟʘʮʽʷ ʧʦʥʷʪʽʡʥʦ-ʪʝʨʤʽʥʦʣʦʛʽʯʥʦʛʦ 

ʘʧʘʨʘʪʫ; 2) ʘʥʘʣʽʟ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʚʠʚʯʝʥʦʩʪʽ ʧʨʦʙʣʝʤʠ; 3) ʚʠʩʚʽʪʣʝʥʥʷ 

ʧʝʨʝʜʫʤʦʚ ʚʠʥʠʢʥʝʥʥʷ ʪʝʤʥʦʛʦ ʪʫʨʠʟʤʫ ʚ ʋʢʨʘʾʥʽ; 4) ʘʥʘʣʽʟ ʧʨʦʩʪʦʨʦʚʦ-

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʨʦʟʚʠʪʢʫ ʪʝʤʥʦʛʦ ʪʫʨʠʟʤʫ; 5) ʚʠʩʚʽʪʣʝʥʥʷ ʩʪʘʥʫ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʩʫʨʩʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʪʝʤʥʦʛʦ ʪʫʨʠʟʤʫ ʚ ʋʢʨʘʾʥʽ. 

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ɺ ʦʩʥʦʚʽ ʥʘʧʠʩʘʥʥʷ ʩʪʘʪʪʽ ʻ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʨʝʩʫʨʩʠ ɼʝʨʞʘʚʥʦʛʦ ʘʛʝʥʩʪʚʘ ʋʢʨʘʾʥʠ ʟ ʫʧʨʘʚʣʽʥʥʷ ʟʦʥʦʶ 

ʚʽʜʯʫʞʝʥʥʷ, ʎʝʥʪʨʫ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʽ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ʟʦʥʠ ʚʽʜʯʫʞʝʥʥʷ, ʩʘʡʪʫ www.chornobyl.in.ua ʪʘ ʥʘʫʢʦʚʽ 

ʧʫʜʣʽʢʘʮʽʾ ʚʯʝʥʠʭ ʚ ʛʘʣʫʟʽ ʪʫʨʠʟʤʫ. ʄʝʪʦʜʠʯʥʽ ʟʘʩʘʜʠ  ʜʦʩʣʽʜʞʝʥʥʷ ˇʨʫʥʪʫʶʪʴ-

ʩʷ ʥʘ ʧʦʣʦʞʝʥʥʷʭ ʧʨʦ ʪʫʨʠʟʤ ʷʢ ʜʠʚʝʨʩʠʬʽʢʦʚʘʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʷʢʘ ʧʦʩʪʽʡʥʦ 

ʫʩʢʣʘʜʥʶʻʪʴʩʷ, ʫʨʽʟʥʦʤʘʥʽʪʥʶʻʪʴʩʷ ʟʛʽʜʥʦ ʟʽ ʟʤʽʥʥʠʤʠ ʫʤʦʚʘʤʠ ʪʫʨʠʩʪʠʯʥʦʛʦ 

ʨʠʥʢʫ. ɼʣʷ ʧʦʚʥʦʪʠ ʜʦʩʣʽʜʞʝʥʥʷ  ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʪʘ ʩʠʥʪʝʟʫ 

ʟʽʙʨʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʤʝʪʦʜ ʫʟʘʛʘʣʴʥʝʥʥʷ, ʣʦʛʽʯʥʦ-ʪʝʦʨʝʪʠʯʥʠʡ (ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ 

ʩʫʪʥʦʩʪʽ ʪʘ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʝʤʥʦʛʦ ʪʫʨʠʟʤʫ), ʩʪʘʪʠʩʪʠʯʥʠʡ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʩʠ-

ʩʪʝʤʥʦ-ʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʽʟʫ ʪʦʱʦ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɹʫʜʴ-ʷʢʠʡ ʚʠʜ ʪʫʨʠʟʤʫ ʧʝʨʝʜʙʘʯʘʻ 

ʨʦʟʨʦʙʢʫ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʝʨʤʽʥʦʣʦʛʽʯʥʦʛʦ ʘʧʘʨʘʪʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʨʦʟʫʤʽʪʠ 

ʡʦʛʦ ʟʤʽʩʪʦʚʫ ʥʘʧʦʚʥʝʥʥʽʩʪʴ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ ʽ çʪʝʤʥʦʛʦè ʪʫʨʠʟʤʫ. ʇʨʦʪʝ ʮʝ 

ʧʠʪʘʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ ʤʘʣʦʜʦʩʣʽʜʞʝʥʠʤ. ʌʨʘʛʤʝʥʪʘʨʥʦ ʘʩʧʝʢʪʠ ʨʦʟʚʠʪʢʫ 

çʪʝʤʥʦʛʦè ʪʫʨʠʟʤʫ ʨʦʟʛʣʷʜʘʣʠʩʷ ʚ ʦʢʨʝʤʠʭ ʧʫʙʣʽʢʘʮʽʷʭ ʪʘ ʧʝʨʽʦʜʠʯʥʠʭ 

ʚʠʜʘʥʥʷʭ, ʦʢʨʝʤʽ ʧʠʪʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʣʠ ʚ ʩʚʦʾʭ ʧʨʘʮʷʭ ʽʥʦʟʝʤʥʽ  ʪʘ ʫʢʨʘʾʥʩʴʢʽ 
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ʥʘʫʢʦʚʮʽ. ʇʦʥʷʪʪʷ çʊʝʤʥʠʡ ʪʫʨʠʟʤè ʚʧʝʨʰʝ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʝ ʫ 1996 ʨʦʮʽ ʚ 

ʞʫʨʥʘʣʽ çInternational Journal of Heritage Stud iesè, ʧʨʦʬʝʩʦʨ ʪʫʨʠʩʪʠʯʥʦʛʦ ʤʘʨ-

ʢʝʪʠʥʛʫ ʉʪʨʘʪʢʣʘʡʜʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ɸ. ʉʽʪʦʥ ʟʘʧʨʦʧʦʥʫʚʘʚ ʪʝʨʤʽʥ çʪʘʥʘʪʦ-

ʪʫʨʠʟʤè ī ̫ʢ ʚʽʜʚʽʜʫʚʘʥʥʷ çʤʽʩʮʴ ʩʤʝʨʪʽè ī ʢʣʘʜʦʚʠʱ. ʋ 2000 ʨʦʮʽ ʧʽʩʣʷ ʚʠʭʦʜʫ 

ʥʘʫʢʦʚʦʾ ʧʨʘʮʽ çDark Tourismè, ʥʘʧʠʩʘʥʦʾ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʬʘʢʫʣʴʪʝʪʫ ʛʦʩʪʠʥ-

ʥʦʩʪʽ, ʪʫʨʠʟʤʫ ʽ ʤʝʥʝʜʞʤʝʥʪʫ ʜʦʟʚʽʣʣʷ ʂʘʣʝʜʦʥʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ɼʞʦʥʦʤ 

ʃʝʥʥʦʥʦʤ ʽ ʄʘʣʴʢʦʣʴʤʦʤ ʌʦʣʽ, ʪʝʨʤʽʥ çʪʝʤʥʠʡ ʪʫʨʠʟʤè ʧʦʯʘʣʠ ʤʘʩʦʚʦ ʚʠʢʦ-

ʨʠʩʪʦʚʫʚʘʪʠ ʚ ʥʘʫʮʽ ʪʘ ʣʽʪʝʨʘʪʫʨʽ. ɺ ʰʠʨʦʢʦʤʫ ʨʦʟʫʤʽʥʥʽ, çʪʝʤʥʠʡè ʪʫʨʠʟʤ 

(ʯʦʨʥʠʡ, ʧʦʭʤʫʨʠʡ, ʩʢʦʨʙʦʪʥʠʡ, ʪʫʨʠʟʤ ʩʪʨʘʭʫ (frighttourism)) ï ʮʝ ʨʽʟʥʦʚʠʜ ʪʫ-

ʨʠʟʤʫ, ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʚʽʜʚʽʜʫʚʘʥʥʷʤ ʤʽʩʮʴ ʽ ʧʘʤ'ʷʪʦʢ, ʽʩʪʦʨʠʯʥʦ ʧʦʚ'ʷʟʘʥʠʭ ʟʽ 

ʩʤʝʨʪʶ ʪʘ ʪʨʘʛʝʜʽʷʤʠ. ʌʽʣʽʧ ʉʪʦʫʥ ʪʘ ʈʽʯʘʨʜ ʐʘʨʧʣʽ, ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʬʘʢʫʣʴʪʝʪʫ 

ʪʫʨʠʟʤʫ ʽ ʤʝʥʝʜʞʤʝʥʪʫ ʜʦʟʚʽʣʣʷ ʃʘʥʢʘʰʠʨʩʴʢʦʾ ʰʢʦʣʠ ʙʽʟʥʝʩʫ, ʦʭʘʨʘʢʪʝʨʠʟʫ-

ʚʘʣʠ ʧʦʥʷʪʪʷ çʧʨʦʜʫʢʪ ʪʝʤʥʦʛʦ ʪʫʨʠʟʤʫè ʪʘ ʜʦʩʣʽʜʠʣʠ ʧʦʧʠʪ ï ʧʨʦʧʦʟʠʮʽʶ 

ʩʧʦʞʠʚʘʥʥʷ. 

ʅʠʟʢʘ ʥʘʫʢʦʚʮʽʚ ʥʘʤʘʛʘʣʠʩʷ ʨʦʟʨʦʙʠʪʠ ʢʣʘʩʠʬʽʢʘʮʽʶ ʜʘʥʦʛʦ ʚʠʜʫ ʪʫʨʠʟʤʫ, 

ʧʨʦʪʝ ʯʽʪʢʦ ʦʢʨʝʩʣʝʥʦʾ ʟʘʛʘʣʴʥʦʾ ʢʣʘʩʠʬʽʢʘʮʽʾ ʪʝʤʥʦʛʦ ʪʫʨʠʟʤʫ ʥʝ ʽʩʥʫʻ. ʆʜʥʘ ʟ 

ʧʨʠʯʠʥ ï ʥʝʤʦʞʣʠʚʽʩʪʴ ʚʠʜʽʣʝʥʥʷ çʯʠʩʪʠʭè ʬʦʨʤ ʽ ʚʠʜʽʚ. çʊʝʤʥʠʡè ʪʫʨʠʟʤ ʜʦ-

ʩʣʽʜʞʫʚʘʣʠ ʽʥʦʟʝʤʥʽ ʪʘ ʚʽʪʯʠʟʥʷʥʽ ʚʯʝʥʽ. ʊʘʢ, ʨʦʙʦʪʘ ɸʥʥʠ ʈʦʤʘʥʦʚʦʾ 

ʧʨʠʩʚôʷʯʝʥʘ ʜʦʩʣʽʜʞʝʥʥʶ ʪʝʤʥʦʛʦ ʪʫʨʠʟʤʫ ʪʘ ʚʠʟʥʘʯʝʥʥʶ ʢʦʥʮʝʧʮʽʡ ʡʦʛʦ ʨʦʟ-

ʚʠʪʢʫ [15]. ʉʚʦʻ ʙʘʯʝʥʥʷ ʩʪʦʩʦʚʥʦ ʧʝʨʩʧʝʢʪʠʚ ʨʦʟʚʠʪʢʫ ʯʦʨʥʦʙʠʣʴʩʴʢʦʛʦ ʪʫʨʠ-

ʟʤʫ ʚʠʩʚʽʪʣʠʚ ʧʠʩʴʤʝʥʥʠʢ, ʝʢʦʣʦʛ ʽ ʫʯʘʩʥʠʢ ʣʽʢʚʽʜʘʮʽʾ ʥʘʩʣʽʜʢʽʚ ʘʚʘʨʽʾ ʥʘ ʏʦʨ-

ʥʦʙʠʣʴʩʴʢʽʡ ɸɽʉ ʉʝʨʛʽʡ ʄʠʨʥʠʡ [23]. ɺʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ ʥʘʫʢʦʚʽ ʜʦʩʣʽ-

ʜʞʝʥʥʷ ʫ ʟʦʥʽ ʚʽʜʯʫʞʝʥʥʷ ʟʜʽʡʩʥʶʶʪʴʩʷ ʧʝʨʝʚʘʞʥʦ ʧʨʘʮʽʚʥʠʢʘʤʠ ʫʩʪʘʥʦʚ, ʧʽʜ-

ʧʦʨʷʜʢʦʚʘʥʠʭ ɼʝʨʞʘʚʥʦʤʫ ʘʛʝʥʪʩʪʚʫ ʋʢʨʘʾʥʠ ʟ ʫʧʨʘʚʣʽʥʥʷ ʟʦʥʦʶ ʚʽʜʯʫʞʝʥʥʷ 

(ɼɸɿɺ), ʪʘ ʦʨʛʘʥʽʟʘʮʽʷʤʠ, ʱʦ ʟʘʣʫʯʘʶʪʴʩʷ ʜʦ ʨʦʙʦʪʠ ʘʜʤʽʥʽʩʪʨʘʮʽʻʶ ʏʦʨʥʦ-

ʙʠʣʴʩʴʢʦʾ ɸɽʉ [11]. ʊʝʤʥʠʡ ʖ.ɺ. ʚʠʜʽʣʷʻ ʚ ʤʝʞʘʭ çʧʦʭʤʫʨʦʛʦ ʪʫʨʠʟʤʫè ʪʫ-

ʨʠʟʤ ʢʘʪʘʩʪʨʦʬ, ʤʽʩʪʠʯʥʠʡ ʪʫʨʠʟʤ, ʪʫʨʠʟʤ ʢʣʘʜʦʚʠʱ ʪʘ ʪʫʨʠʟʤ ʩʤʝʨʪʽ [16]. 

ʆʢʨʝʤʽ ʥʘʫʢʦʚʮʽ ʫʤʦʚʥʦ ʚʠʜʽʣʷʶʪʴ ʯʦʪʠʨʠ ʚʠʜʠ çʪʝʤʥʦʛʦè ʪʫʨʠʟʤʫ: ʪʫʨʠʟʤ ʤʽ-

ʩʮʷʤʠ ʢʘʪʘʩʪʨʦʬ; ʪʘʥʘʪʦ ï ʪʫʨʠʟʤ, çʩʢʝʨʦʚʘʥʠʡ ʥʘ ʚʽʜʚʽʜʫʚʘʥʥʷ ʤʽʩʮʴ ʟ ʪʨʘʛʽʯ-

ʥʦʶ ʽʩʪʦʨʽʻʶ; ʤʽʩʪʠʯʥʠʡ ʪʫʨʠʟʤ ï ʧʽʜʚʠʜ ʪʝʤʥʦʛʦ ʪʫʨʠʟʤʫ, ʧʦʚ'ʷʟʘʥʠʡ ʟ ʚʽʜʚʽ-

ʜʫʚʘʥʥʷʤ ʘʥʦʤʘʣʴʥʠʭ ʤʽʩʮʴ ʯʠ ʽʩʪʦʨʠʯʥʠʭ ʧʘʤôʷʪʦʢ ʟ ʧʘʨʘʥʦʨʤʘʣʴʥʦʶ ʘʢʪʠʚ-

ʥʽʩʪʶ; ʮʚʠʥʪʘʨʥʠʡ ʘʙʦ ʥʝʢʨʦʧʦʣʴʥʠʡ ʪʫʨʠʟʤ, ʧʦʚ'ʷʟʘʥʠʡ ʟ ʚʽʜʚʽʜʫʚʘʥʥʷʤ ʢʣʘ-

ʜʦʚʠʱ [6,7]. ʑʝ ʽʥʰʘ ʩʭʝʤʫ ʧʦʜʽʣʫ ʽʩʥʫʻ ʟʘ ɸ. ʄ. ɯʚʘʥʦʚʠʤ, ʜʝ çʪʝʤʥʠʡè ʪʫʨʠʟʤ 

ʨʦʟʜʽʣʷʶʪʴ ʥʘ ʪʫʨʠʟʤ ʢʘʪʘʩʪʨʦʬ (ʨʽʟʥʦʾ ʛʝʥʝʟʠ), ʤʽʩʪʠʯʥʠʡ ʪʫʨʠʟʤ, ʪʫʨʠʟʤ ʩʤʝ-

ʨʪʽ ʪʘ  ʥʝʢʨʦʧʦʣʴʥʠʡ (çʢʣʘʜʦʚʠʱʥʠʡè) ʪʫʨʠʟʤ [8]. ʄʦʞʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ çʪʝʤ-

ʥʦʛʦè ʪʫʨʠʟʤʫ ʥʘ ʧʦʩʪʨʘʜʷʥʩʴʢʦʤʫ ʧʨʦʩʪʦʨʽ ʨʦʟʛʣʷʜʘʻ ʫ ʩʚʦʾʭ ʧʫʙʣʽʢʘʮʽʷʭ 

ʊ.ɿʘʩʪʘʚʝʮʴʢʠʡ [6]. 

ɹʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʨʽʟʥʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ʦʯʝʚʠʜʥʠʤ ʻ ʪʝ, ʱʦ çʧʦʭʤʫʨʠʡè ʪʫʨʠʟʤ 

(çʪʝʤʥʠʡè ʪʫʨʠʟʤ) ï ʮʝ ʚʠʜ ʪʫʨʠʟʤʫ, ʧʦʚôʷʟʘʥʠʡ ʟ ʚʽʜʚʽʜʫʚʘʥʥʷʤ ʤʽʩʮʴ, ʽʩʪʦʨʠ-
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ʯʥʦ ʧʦʚôʷʟʘʥʠʭ ʟʽ ʩʤʝʨʪʶ ʪʘ ʪʨʘʛʝʜʽʷʤʠ. ʁʦʛʦ ʨʝʩʫʨʩʥʦʶ ʦʩʥʦʚʦʶ ʩʣʫʛʫʶʪʴ ʤʽ-

ʩʮʷ ʙʠʪʚ ʪʘ ʩʪʠʭʽʡʥʠʭ ʣʠʭ, ʢʦʣʠʰʥʽ ʚôʷʟʥʠʮʽ, ʢʦʥʮʪʘʙʦʨʠ, ʤʫʟʝʾ, ʬʦʨʪʠʬʽʢʘʮʽʡʥʽ 

ʩʧʦʨʫʜʠ ʪʦʱʦ. ʍʦʯʘ ʜʘʥʠʡ ʚʠʜ ʪʫʨʠʟʤʫ ʚʠʩʚʽʪʣʶʶʪʴ ʷʢ ʩʪʘʥʦʚʣʝʥʥʷ ʦʢʨʝʤʦʛʦ 

ʥʘʧʨʷʤʢʫ, ʜʫʞʝ ʯʘʩʪʦ ʧʦʭʤʫʨʠʡ ʪʫʨʠʟʤ ʟʘ ʩʚʦʻʶ ʩʧʝʮʠʬʽʢʦʶ ʨʦʟʛʣʷʜʘʶʪʴ ʚ 

ʤʝʞʘʭ ʽʥʰʠʭ ʚʠʜʽʚ ʪʫʨʠʟʤʫ (ʷʢ ʯʘʩʪʠʥʫ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ, ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ, ʧʽʟʥʘ-

ʚʘʣʴʥʦʛʦ ʪʫʨʠʟʤʫ ʪʦʱʦ). ɺ ʙʫʜʴ-ʷʢʦʤʫ ʚʠʧʘʜʢʫ ʨʝʘʣʽʟʘʮʽʷ çʪʝʤʥʦʛʦè ʪʫʨʠʟʤʫ ī 

ʷʢ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʪʘ ʯʘʩʪʦ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʥʘʧʨʷʤʫ, ʧʦʚʠʥʥʘ ʩʪʠʤʫʣʶʚʘʪʠ ʨʦʟ-

ʚʠʪʦʢ ʪʫʨʠʩʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʋʢʨʘʾʥʽ, ʟʤʽʮʥʶʚʘʪʠ  ʚʟʘʻʤʦʟʚôʷʟʦʢ ʪʫʨʠʟʤʫ ʟ 

ʽʥʰʠʤʠ ʧʨʽʦʨʠʪʝʪʥʠʤʠ ʩʬʝʨʘʤʠ, ʘʜʞʝ ʩʪʚʦʨʶʶʯʠ ʥʦʚʠʡ ʚʠʜ ʪʫʨʠʩʪʠʯʥʦʛʦ 

ʧʨʦʜʫʢʪʫ ʤʠ ʽʥʬʦʨʤʫʻʤʦ ʩʫʩʧʽʣʴʩʪʚʦ ʧʨʦ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʨʝʩʫʨʩʥʦʛʦ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷ ʪʝʨʠʪʦʨʽʾ, ʪʠʤ ʩʘʤʠʤ ʩʧʨʠʷʶʯʠ ʩʫʩʧʽʣʴʥʦʤʫ, ʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʪʘ ʢʫʣʴʪʫʨ-

ʥʦʤʫ ʨʦʟʚʠʪʢʫ ʦʢʨʝʤʠʭ ʨʝʛʽʦʥʽʚ ʽ ʢʨʘʾʥʠ ʚ ʮʽʣʦʤʫ.  

ɼʦ ʯʠʥʥʠʢʽʚ ʽʥʚʝʩʪʠʮʽʡʥʦ-ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚ ʪʫʨʠʟʤ ʩʣʽʜ ʚʽʜ-

ʥʝʩʪʠ ʧʦʣʽʪʠʯʥʝ ʪʘ ʝʢʦʥʦʤʽʯʥʝ ʩʪʘʥʦʚʠʱʝ ʢʨʘʾʥʠ, ʩʦʮʽʘʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ ʥʘʩʝ-

ʣʝʥʥʷ, ʥʘʮʽʦʥʘʣʴʥʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʪʦʱʦ [9, ʩ. 51]. ʇʨʦʪʝ ʪʨʘʧʣʷʻʪʴʩʷ, ʱʦ ʬʘʢʪʦʨ 

ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʚ ʪʫʨʠʩʪʠʯʥʫ ʜʝʩʪʠʥʘʮʽʶ, ʪʠʤ ʩʘʤʠʤ ʬʦʨʤʫʶʯʠ ʥʦʚʠʡ ʧʦʛʣʷʜ 

ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʫʨʠʩʪʠʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʪʝʨʠʪʦʨʽʾ. ʅʘʡʚʽʜʦʤʽʰʠʤ ʟ ʪʘʢʠʭ 

ʤʽʩʮʴ ʻ ʪʝʨʠʪʦʨʽʷ ʥʘʚʢʦʣʦ ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ɸɽʉ, ʜʝ ʫ ʢʚʽʪʥʽ 1986 ʨʦʢʫ ʚʠʙʫʭʥʫʚ 

ʯʝʪʚʝʨʪʠʡ ʝʥʝʨʛʦʙʣʦʢ. ʎʷ ʧʦʜʽʷ ʢʘʨʜʠʥʘʣʴʥʦ ʚʧʣʠʥʫʣʘ ʥʘ ʧʦʩʝʣʝʥʩʴʢʫ ʤʝʨʝʞʫ 

ʪʝʨʠʪʦʨʽʾ, ʾʾ ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʠʡ, ʢʫʣʴʪʫʨʥʠʡ ʽ ʜʝʤʦʛʨʘʬʽʯʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʩʬʦ-

ʨʤʫʚʘʚʰʠ 30-ʢʽʣʦʤʝʪʨʦʚʫ ʟʦʥʫ ʚʽʜʯʫʞʝʥʥʷ ʏɸɽʉ. ɺʽʜʩʫʪʥʽʩʪʴ ʣʶʜʩʴʢʦʛʦ ʚʪʨʫ-

ʯʘʥʥʷ ʩʧʨʠʷʣʦ ʚʽʜʥʦʚʣʝʥʥʶ ʧʨʠʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʝʢʦʩʠʩʪʝʤ ʽ 

ʟʙʽʣʴʰʝʥʥʶ ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʘʢʪʠʚʽʟʫʚʘʣʦ ʧʨʠʨʦʜʥʽ ʤʝʭʘʥʽʟʤʠ ʩʘʤʦʚʽʜʥʦʚʣʝʥʥʷ 

ʪʘ ʚʽʜʨʦʜʞʝʥʥʷ ʣʽʩʦ-ʙʦʣʦʪʥʠʭ ʙʽʦʛʝʦʮʝʥʦʟʽʚ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʂʠʾʚʩʴʢʦʛʦ ʇʦ-

ʣʽʩʩʷ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʠʭ ʟʤʽʥ ʪʠʧʽʚ ʨʦʩʣʠʥʥʦʩʪʽ, ʚʽʜʥʦʚʠʣʘʩʷ ʢʦʨʤʦʚʘ ʙʘʟʘ ʪʨʘ-

ʚʦʾʜʥʠʭ ʪʚʘʨʠʥ ʽ ʢʦʥʩʫʤʝʥʪʽʚ ʚʠʱʠʭ ʨʘʥʛʽʚ, ʫ ʟʚôʷʟʢʫ ʟ ʯʠʤ ʚʽʜʥʦʚʠʚʩʷ ʚʠʜʦʚʠʡ 

ʩʢʣʘʜ ʪʚʘʨʠʥʥʦʛʦ ʩʚʽʪʫ.  

ʇʽʩʣʷ ʪʨʠʚʘʣʠʭ ʧʨʦʚʝʜʝʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʣʽʢʚʽʜʘʮʽʾ ʥʘʩʣʽʜʢʽʚ ʘʚʘʨʽʾ,  ʘ ʪʘ-

ʢʦʞ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʨʘʜʽʘʮʽʾ ʚ ʨʘʡʦʥʽ ʩʪʘʥʮʽʾ ʪʘ ʦʢʦʣʠʮʷʭ, ʏʦʨʥʦʙʠʣʴʩʴʢʘ ʟʦʥʘ 

ʚʽʜʯʫʞʝʥʥʷ ʧʨʠʚʘʙʣʶʻ ʪʫʨʠʩʪʽʚ ʟ ʨʽʟʥʠʭ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʪʘ ʩʚʽʪʫ. ʇʝʨʰʽ ʪʫʨʠ-

ʩʪʠʯʥʽ ʤʘʨʰʨʫʪʠ ʙʫʣʠ ʦʬʽʮʽʡʥʦ ʨʦʟʨʦʙʣʝʥʽ ʪʘ ʟʘʪʚʝʨʜʞʝʥʽ ʣʠʰʝ ʚ 2004 ʨʦʮʽ, ʚʽ-

ʜʪʦʜʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʦʜʘʞ ʪʫʨʠʩʪʠʯʥʠʭ ʧʫʪʽʚʦʢ ʜʦ ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ʟʦʥʠ. ʇʨʦʪʝ 

ʱʝ ʚ 1995 ʨʦʮʽ ʩʪʚʦʨʝʥʦ ʘʛʝʥʪʩʪʚʦ çʏʦʨʥʦʙʠʣʴʽʥʪʝʨʽʥʬʦʨʤè ī ʧʝʨʰʘ ʜʝʨʞʘʚʥʘ 

ʦʨʛʘʥʽʟʘʮʽʷ ʟ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʦʙʦʚôʷʟʢʘʤʠ ʧʨʦʚʘʜʞʝʥʴ ʦʬʽʮʽʡʥʠʭ ʧʦʾʟʜʦʢ ʚ 

ʏʦʨʥʦʙʠʣʴʩʴʢʫ ʟʦʥʫ ʚʽʜʯʫʞʝʥʥʷ, ʟ ʷʢʦʶ ʩʧʽʚʧʨʘʮʶʚʘʣʠ ʚʩʽ ʪʫʨʠʩʪʠʯʥʽ ʧʽʜʧʨʠ-

ʻʤʩʪʚʘ. 

ʇʦʩʪʘʥʦʚʦʶ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 22 ʞʦʚʪʥʷ 2014 ʨʦʢʫ ˉ 564 

ʩʪʚʦʨʝʥʦ ɼʝʨʞʘʚʥʝ ʘʛʝʥʪʩʪʚʦ ʋʢʨʘʾʥʠ ʟ ʫʧʨʘʚʣʽʥʥʷ ʟʦʥʦʶ ʚʽʜʯʫʞʝʥʥʷ (ɼɸɿɺ), 

ʦʜʥʽʻʶ ʟ ʬʫʥʢʮʽʡ ʷʢʦʛʦ ʻ ʥʘʜʘʥʥʷ ʜʦʟʚʦʣʽʚ ʥʘ ʚʽʜʚʽʜʫʚʘʥʥʷ ʟʦʥʠ. ʉʪʘʥʦʤ ʥʘ 
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ʩʴʦʛʦʜʥʽ, ʥʘʡʙʽʣʴʰʠʤ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʟ ʦʨʛʘʥʽʟʘʮʽʾ ʝʢʩʢʫʨʩʽʡ ʫ 

ʏʦʨʥʦʙʠʣʴ ʻ ʪʫʨʦʧʝʨʘʪʦʨ çʏʦʨʥʦʙʠʣʴ ʊʫʨè. ʊʘʢʦʞ ʧʨʦʧʦʟʠʮʽʾ ʟ ʦʨʛʘʥʽʟʘʮʽʾ ʚʽʜ-

ʚʽʜʫʚʘʥʥʷ ʟʦʥʠ ʚʽʜʯʫʞʝʥʥʷ ʨʦʟʤʽʱʝʥʽ ʚʽʜ ʽʥʪʝʨʥʝʪ-ʩʝʨʚʽʩʫ ʚʽʜʧʦʯʠʥʢʫ ʪʘ ʨʦʟʚʘʛ 

go2ʩhernobyl, çʉHERNOBYL ADVENTUREè ʪʘ ʢʣʫʙʫ çʂɸɺɸè (ʤ. ɼʥʽʧʨʦ). 

ʊʘʢʦʞ ʩʪʚʦʨʝʥʠʡ ʧʨʦʝʢʪ çʉhernobyl Zone ī Radioaʩtive Teamè. ʋ ʟʦʥʽ ʚʽʜʯʫ-

ʞʝʥʥʷ ʬʫʥʢʮʽʦʥʫʻ 24 ʤʘʨʰʨʫʪʠ (ʪʘʙʣ. 1).  

ʊʘʙʣʠʮʷ 1 

ʊʫʨʠʩʪʠʯʥʽ ʤʘʨʰʨʫʪʠ ʚ ʏʦʨʥʦʙʠʣʴʩʴʢʽʡ ʟʦʥʽ ʚʽʜʯʫʞʝʥʥʷ [11, 14] 

30-ʢʽʣʦʤʝʪʨʦʚʘ ʟʦʥʘ 

 ̄ ʅʘʟʚʘ ʤʘʨʰʨʫʪʫ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

1 
ʂʦʥʪʨʦʣʴʥʦ-ʧʨʦʧʫʩʢʥʠʡ 

ʧʫʥʢʪ (ʂʇʇ) çɼʠʪʷʪʢʠè 

ʩ. ʏʝʨʝʚʘʯ ï ʤ. ʏʦʨʥʦʙʠʣʴ. 

- ʦʛʣʷʜ ʫʮʽʣʽʣʠʭ ʙʫʜʽʚʝʣʴ ʚ ʩʝʣʘʭ ɿʘʣʽʩʩʷ ʪʘ ʂʦʧʘʯʽ; 

2 ʤ. ʏʦʨʥʦʙʠʣʴ - ʤʘʡʜʘʥʯʠʢ ʙʽʣʷ ʉʚʷʪʦ-ɯʣʣʽʥʩʴʢʦʛʦ ʭʨʘʤʫ; 

3 ʤ. ʏʦʨʥʦʙʠʣʴ 

ʇʽʰʦʭʽʜʥʘ ʧʨʦʛʫʣʷʥʢʘ, ʦʛʣʷʜ ʤʽʩʪʘ ʪʘ ʚʠʩʪʘʚʢʠ ʪʝʭʥʽʢʠ ʪʘ 

ʨʦʙʦʪʽʚ, ʷʢʽ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʧʨʠ ʣʽʢʚʽʜʘʮʽʾ ʘʚʘʨʽʾ, 

- ʧʘʤô̫ ʪʥʠʢ çʊʠʤ, ʭʪʦ ʚʨʷʪʫʚʘʚ ʩʚʽʪè,  

- ʤʝʤʦʨʽʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ çɿʽʨʢʘ ʇʦʣʠʥè,  

- ʉʚʷʪʦ-ɯʣʣʽʥʩʴʢʘ ʮʝʨʢʚʘ; 

4 ʤ. ʏʦʨʥʦʙʠʣʴ - ʩ. ʇʘʨʠʰʽʚ. 

10-ʢʽʣʦʤʝʪʨʦʚʘ ʟʦʥʘ ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ɸɽʉ (ʂʇʇ çʃʝʣʽʚè) 

5 ʤ. ʏʦʨʥʦʙʠʣʴ 

ʏɸɽʉ ï ʂɺ çɺʝʢʪʦʨè 

- ʜʝʟʘʢʪʠʚʦʚʘʥʠʡ ʈʫʜʠʡ ʣʽʩ ʥʘ ʤʽʩʮʽ ʟʘʭʽʜʥʦʛʦ ʨʘʜʽʦʘʢʪʠʚ-

ʥʦʛʦ ʩʣʽʜʫ ʚʽʜ ʧʝʨʰʦʛʦ, ʥʘʡʧʦʪʫʞʥʽʰʦʛʦ ʚʠʢʠʜʫ ʚʽʜ ʚʠʙʫ-

ʭʫ 4 ï ʛʦ ʝʥʝʨʛʦʙʣʦʢʫ, 

- ʧʦʢʠʥʫʪʠʡ ʚʘʥʪʘʞʥʠʡ ʧʦʨʪ, 

- ʢʣʘʜʦʚʠʱʝ ʜʣʷ ʙʘʨʞ ʽ ʢʦʨʘʙʣʽʚ; 

6 ʤ. ʏʦʨʥʦʙʠʣʴ 

ʏʦʨʥʦʙʠʣʴʩʴʢʘ ʘʪʦʤʥʘ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷ (ʏɸɽʉ); 

- ʤʝʤʦʨʽʘʣ ʙʽʣʷ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʢʦʨʧʫʩʫ, 

- ʉʘʨʢʦʬʘʛ (ʦʛʣʷʜʦʚʠʡ ʤʘʡʜʘʥʯʠʢ, ʛʦʜʫʚʘʥʥʷ ʩʦʤʽʚ),  

- ʥʝʜʦʙʫʜʦʚʘʥʽ ʛʨʘʜʠʨʥʽ ʪʨʝʪʴʦʾ ʯʝʨʛʠ ɸɽʉ; 

7 ʤ. ʏʦʨʥʦʙʠʣʴ 

ʤ. ʇʨʠʧôʷʪʴ  

- ʤʽʩʪ ʩʤʝʨʪʽ,  

- ʧʘʨʢ ʘʪʨʘʢʮʽʦʥʽʚ (ʩʠʤʚʦʣ ʇʨʠʧôʷʪʽ ï çʏʦʨʪʦʚʝ ʢʦʣʝʩʦè), 

- ʜʠʪʷʯʠʡ ʩʘʜʦʢ ʽ ʰʢʦʣʘ, 

- ʧʨʠʩʪʘʥʴ ʟ ʟʘʪʦʧʣʝʥʠʤ ʧʨʠʯʘʣʦʤ, 

- ʙʫʜʽʚʣʷ ʤʽʣʽʮʽʾ ʉɯɿʆ, 

- ʙʫʜʽʚʣʷ ʤʽʩʴʢʚʠʢʦʥʢʦʤʫ ï ʧʝʨʰʠʡ ʰʪʘʙ ʣʽʢʚʽʜʘʮʽʾ ʥʘʩ-

ʣʽʜʢʽʚ ʘʚʘʨʽʾ,  

- ʛʦʪʝʣʴ çʇʦʣʽʩʩʷè, ʜʝ ʙʫʚ ʩʧʦʩʪʝʨʝʞʝʥʠʡ ʧʫʥʢʪ ʢʦʨʝʢʪʫ-

ʚʘʥʥʷ ʚʝʨʪʦʣʽʪʥʠʭ ʦʧʝʨʘʮʽʡ ʥʘʜ ʨʫʾʥʦʶ 4 ï ʛʦ ʨʝʘʢʪʦʨʘ, 

- ʙʘʩʝʡʥ çʃʘʟʫʨʥʠʡè, 

- ʣʽʢʘʨʥʷʥʠʡ ʢʦʤʧʣʝʢʩ ʤʝʜʠʢʦ ï ʩʘʥʽʪʘʨʥʦʾ ʯʘʩʪʠʥʠ (ʄʉʏ 

ī 126); 

8 ʤ. ʏʦʨʥʦʙʠʣʴ 
- ʚʽʡʩʴʢʦʚʝ ʤʽʩʪʝʯʢʦ ʏʦʨʥʦʙʠʣʴ ï 2, 

- ʩʝʢʨʝʪʥʘ ʨʘʜʽʦʣʦʢʘʮʽʡʥʘ ʩʪʘʥʮʽʷ (ʨʘʜʘʨ) ɼʋɻɸ ï 1; 

9 ʤ. ʏʦʨʥʦʙʠʣʴ ʩ. ʂʨʘʩʥʝ; 

10 ʤ. ʏʦʨʥʦʙʠʣʴ ʩʤʪ. ʇʦʣʽʩʴʢʝ; 

11 ʤ. ʏʦʨʥʦʙʠʣʴ ʇʊ çʂʘʟʢʦʚʠʡè; 

12 ʤ. ʏʦʨʥʦʙʠʣʴ ʩ. ɹʠʯʢʠ; 
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13 ʤ. ʏʦʨʥʦʙʠʣʴ ʩ. ʆʧʘʯʠʯʽ ï ʩ. ʂʫʧʫʚʘʪʝ; 

14 ʨ. ʋʞ (ʚʦʜʥʠʡ) ʨ. ʇʨʠʧôʷʪʴ ʜʦ ʤ. ʏʦʨʥʦʙʠʣʴ; 

15 ʨ. ɼʥʽʧʨʦ (ʚʦʜʥʠʡ) ʨ. ʇʨʠʧôʷʪʴ ï ʨ. ɼʥʽʧʨʦ ʜʦ ʩ. ʊʝʨʝʤʮʽ; 

16 ʨ. ɼʥʽʧʨʦ (ʚʦʜʥʠʡ) ʨ. ɼʥʽʧʨʦ ʜʦ ʤ. ʏʦʨʥʦʙʠʣʴ; 

17 ʨ. ɼʥʽʧʨʦ (ʚʦʜʥʠʡ) ʨ. ʇʨʠʧôʷʪʴ ʜʦ ʟʘʣʽʟʥʠʯʥʦʛʦ ʧʦʨʪʫ; 

18 ʨ. ɼʥʽʧʨʦ (ʚʦʜʥʠʡ) ʨ. ʇʨʠʧôʷʪʴ ï ʨ. ɹʨʘʛʽʥʢʘ ʜʦ ʩ. ʃʘʜʠʞʠʯʽ; 

19 
ʂʇʇ çɼʠʪʷʪʢʠ 

(ʧʦʚʽʪʨʷʥʠʡ) 
ʩ. ʏʝʨʝʚʘʯ ï ʤ. ʏʦʨʥʦʙʠʣʴ; 

20 
ʂʇʇ çɿʝʣʝʥʠʡ ʤʠʩè 

(ʧʦʚʽʪʨʷʥʠʡ) 
ʩ. ʆʧʘʯʠʯʽ (ʩ. ʆʪʘʰʽʚ) ï ʤ. ʏʦʨʥʦʙʠʣʴ; 

21 
ʤ. ʏʦʨʥʦʙʠʣʴ (ʧʦʚʽʪʨʷ-

ʥʠʡ) 
ʨ. ʋʞ ï ʩ. ʈʘʛʽʚʢʘ; 

22 
ʂʇʇ çɿʝʣʝʥʠʡ ʤʠʩè 

(ʚʝʣʦʩʠʧʝʜʥʠʡ) 
ʩ. ʆʧʘʯʠʯʽ; 

23 ʤ. ʏʦʨʥʦʙʠʣʴ çʐʝʨʧè; 

24 ʤ. ʏʦʨʥʦʙʠʣʴ çɭʚʨʦʧʝʡʩʴʢʠʡ ʽʩʪʦʨʠʯʥʠʡè. 

ʇʘʤôʷʪʢʠ ʪʘ ʤʽʩʮʷ, ʱʦ ʥʝʜʦʩʪʫʧʥʽ ʜʣʷ ʦʛʣʷʜʫ 

- ʤʽʩʮʝʚʦʩʪʽ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʨʘʜʽʘʮʽʾ, ʥʝ ʟʘʪʚʝʨʜʞʝʥʽ ʚ ʦʬʽʮʽʡʥʠʭ ʤʘʨʰʨʫʪʘʭ; 

-  ʟʘʥʝʜʙʘʥʽ ʚʧʨʦʜʦʚʞ 30 ʨʦʢʽʚ ʩʧʦʨʫʜʠ, ʟ ʢʦʥʩʪʨʫʢʮʽʡ ʷʢʠʭ ʚʠʨʽʟʘʥʦ ʙʘʛʘʪʦ ʤʝʪʘʣʫ. ɭ ʥʝ-

ʦʙʭʽʜʥʽʩʪʴ ʧʝʨʝʩʫʚʘʪʠʩʷ ʛʨʫʧʘʤʠ ʪʘ ʯʽʪʢʦ ʚʠʢʦʥʫʚʘʪʠ ʽʥʩʪʨʫʢʮʽʾ ʛʽʜʘ; 

- ʧʽʜʚʘʣ ʣʽʢʘʨʥʽ, ʢʫʜʠ ʙʫʣʠ ʩʢʠʥʫʪʽ ʦʙʣʘʜʥʘʥʥʷ ʪʘ ʦʜʷʛ ʨʷʪʫʚʘʣʴʥʠʢʽʚ; 

- çʩʣʦʥʦʚʘ ʥʦʛʘè ī ʙʘʛʘʪʦʪʦʥʥʘ ʩʫʤʽʰ ʨʦʟʧʣʘʚʣʝʥʦʛʦ ʷʜʝʨʥʦʛʦ ʧʘʣʠʚʘ, ʟʤʽʰʘʥʦʛʦ ʟ ʧʽʩʢʦʤ 

ʽ ʙʝʪʦʥʦʤ, ʱʦ ʻ ʜʞʝʨʝʣʦʤ ʧʦʪʫʞʥʦʛʦ ʛʘʤʤʘ-ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. 

 

ʋʩʽ ʚʦʥʠ ʦʬʽʮʽʡʥʦ ʟʘʪʚʝʨʜʞʝʥʽ, ʘ ʚʠʭʽʜ ʧʦʟʘ ʾʭ ʤʝʞʽ ʢʘʪʝʛʦʨʠʯʥʦ ʟʘʙʦʨʦʥʝ-

ʥʠʡ. ʊʫʨʠʩʪʠʯʥʽ ʤʘʨʰʨʫʪʠ ʨʦʟʨʦʙʣʝʥʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ çʇʨʦʛʨʘʤʠ ʥʘ ʚʽʜʚʽʜʫʚʘʥ-

ʥʷ ʏɸɽʉè ʬʘʭʽʚʮʷʤʠ ʜʝʨʞʘʚʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ çʏʦʨʥʦʙʠʣʴʽʥʪʝʨʽʥʬʦʨʤè. ʉʘʤʝ 

ʚʦʥʦ ʧʦʚʥʽʩʪʶ ʨʝʛʫʣʶʻ ʪʫʨʠʩʪʠʯʥʫ ʜʽʷʣʴʥʽʩʪʴ ʫ ʤʝʞʘʭ ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ʟʦʥʠ. ɿ 

ʦʛʣʷʜʫ ʥʘ ʩʢʘʟʘʥʝ, ʚʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫʩʽ ʪʫʨʠʩʪʠʯʥʽ ʬʽʨʤʠ, ʷʢʽ ʧʨʦʧʦʥʫʶʪʴ 

ʧʦʜʦʨʦʞʽ ʏʦʨʥʦʙʠʣʝʤ ʤʘʶʪʴ ʫʢʣʘʩʪʠ ʫʛʦʜʫ ʟ ʜʝʨʞʘʚʥʠʤ ʧʽʜʧʨʠʻʤʩʪʚʦʤ çʏʦʨ-

ʥʦʙʠʣʴʽʥʪʝʨʽʥʬʦʨʤè [11, 23]. 

ʇʦʧʨʠ ʦʙʤʝʞʝʥʫ ʢʽʣʴʢʽʩʪʴ ʪʫʨʠʩʪʠʯʥʠʭ ʤʘʨʰʨʫʪʽʚ, ʢʽʣʴʢʽʩʪʴ ʪʫʨʠʩʪʽʚ ʜʦ 

ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ʟʦʥʠ ʱʦʨʦʢʫ ʟʨʦʩʪʘʻ [22]. ʊʘʢ, ʟʘ ʧʝʨʽʦʜ 2015-2019 ʨʨ. ʩʝʨʝʜʥʻ 

ʱʦʨʽʯʥʝ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʽʜʚʽʜʫʚʘʯʽʚ ʟʦʥʠ ʚʽʜʯʫʞʝʥʥʷ ʩʪʘʥʦʚʠʪʴ 23 387 

ʦʩʽʙ.  ɿʘ ʚʽʜʦʤʦʩʪʷʤʠ  ɼʝʨʞʘʚʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ çʎʝʥʪʨ ʦʨʛʘʥʽʟʘʮʽʡʥʦ ī ʪʝʭʥʽ-

ʯʥʦʛʦ ʽ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʟʦʥʦʶ ʚʽʜʯʫʞʝʥʥʷè (ʎʆʊɯɿ) 

ʚʧʨʦʜʦʚʞ 8 ʤʽʩʷʮʽʚ  2019 ʨʦʢʫ ʏʦʨʥʦʙʠʣʴʩʴʢʫ ʟʦʥʫ ʚʽʜʚʽʜʘʣʠ ʧʦʥʘʜ 107 ʪʠʩʷʯ 

ʪʫʨʠʩʪʽʚ. ʎʝ ʥʘ 44 ʪʠʩʷʯʽ ʙʽʣʴʰʝ, ʥʽʞ ʟʘ ʘʥʘʣʦʛʽʯʥʠʡ ʧʝʨʽʦʜ 2018 ʨʦʢʫ, ʱʦ ʻ ʘʙ-

ʩʦʣʶʪʥʠʤ ʪʫʨʠʩʪʠʯʥʠʤ ʨʝʢʦʨʜʦʤ ʟʦʥʠ [22]. ʗʢ ʧʦʚʽʜʦʤʣʷʶʪʴ ʫ ɼʝʨʞʘʚʥʦʤʫ 

ʘʛʝʥʪʩʪʚʽ ʟ ʫʧʨʘʚʣʽʥʥʷ ʟʦʥʦʶ ʚʽʜʯʫʞʝʥʥʷ, ʤʘʡʞʝ 80% ʚʽʜʚʽʜʫʚʘʯʽʚ ʧʨʠʾʭʘʣʠ ʟ-ʟʘ 

ʢʦʨʜʦʥʫ [11]. ʉʝʨʝʜ ʽʥʦʟʝʤʥʠʭ ʜʝʨʞʘʚ ʥʘʡʙʽʣʴʰʝ ʚʽʜʚʽʜʫʚʘʯʽʚ ʧʨʠʙʫʣʦ ʟ ɺʝʣʠ-

ʢʦʾ ɹʨʠʪʘʥʽʾ (15 738 ʪʫʨʠʩʪʽʚ), ʇʦʣʴʱʽ (9 378), ʅʽʤʝʯʯʠʥʠ (7 826), ʉʐA (5 580) 

ʪʘ ʏʝʭʽʾ (4 063). ʋʢʨʘʾʥʮʽʚ ʩʝʨʝʜ ʚʽʜʚʽʜʫʚʘʯʽʚ ʟʦʥʠ ʪʘʢʦʞ ʙʫʣʦ ʯʠʤʘʣʦ ï 22 468 

ʦʩʽʙ [11]. 
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ʆʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ʪʘʢʦʛʦ ʧʽʜʚʠʱʝʥʦʛʦ ʽʥʪʝʨʝʩʫ ʜʦ ʏɸɽʉ ï ʮʝ ʚʠʭʽʜ ʚ ʪʨʘʚʥʽ 

2019 ʨʦʢʫ ʩʝʨʽʘʣʫ ʚʽʜ ʪʝʣʝʢʦʤʧʘʥʽʾ HBO çʏʦʨʥʦʙʠʣʴè . ʅʝʱʦʜʘʚʥʦ ʟʘʷʚʣʝʥʦ 

ʧʨʦ ʚʽʜʢʨʠʪʪʷ ʥʦʚʦʛʦ ʪʫʨʠʩʪʠʯʥʦʛʦ ʤʘʨʰʨʫʪʫ çʃʦʢʘʮʽʷʤʠ ʟʡʦʤʦʢ ʤʽʥʽ-ʩʝʨʽʘʣʫ 

çʏʦʨʥʦʙʠʣʴè ʚ ʂʠʻʚʽè. ɯʩʥʫʻ ʙʝʟʣʽʯ ʜʫʤʦʢ ʩʪʦʩʦʚʥʦ ʜʦʨʝʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʪʝʨʠʪʦʨʽʾ ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ʟʦʥʠ ʟ ʪʫʨʠʩʪʠʯʥʦʶ ʤʝʪʦʶ, ʧʨʦʪʝ ʟʘʧʝʨʝʯʫʚʘʪʠ ʚʧʣʠʚ 

ʥʘ ʩʚʽʜʦʤʽʩʪʴ ʾʾ ʚʽʜʚʽʜʫʚʘʯʽʚ ʯʝʨʝʟ ʧʝʨʝʦʩʤʠʩʣʝʥʥʷ ʪʘ ʫʩʚʽʜʦʤʣʝʥʥʷ ʤʘʩʰʪʘʙʽʚ 

ʪʘ ʥʘʩʣʽʜʢʽʚ ʏʦʨʥʦʙʠʣʴʩʴʢʾ ʢʘʪʘʩʪʨʦʬʠ, ʨʦʟʚʽʥʯʫʚʘʥʥʷ ʤʽʬʽʚ ʪʘ ʩʪʨʘʭʽʚ ʧʨʦ ʟʦʥʫ 

ʤʠ ʥʝ ʤʦʞʝʤʦ. ɻʦʣʦʚʥʠʤ ʤʦʪʠʚʦʤ ʤʘʥʜʨʽʚʦʢ ʧʦʚʠʥʥʦ ʙʫʪʠ ʨʦʟʫʤʽʥʥʷ ʪʦʛʦ, ʱʦ 

ʮʷ ʫʥʽʢʘʣʴʥʘ ʤʽʩʮʝʚʽʩʪʴ ʥʘʡʙʽʣʴʰʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʢʘʪʘʩʪʨʦʬʠ ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʚ 

ʪʝʨʠʪʦʨʽʶ ʧʦʟʠʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʪʫʨʠʩʪʠʯʥʦʛʦ ʟʦʢʨʝʤʘ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʜʦ-

ʩʣʽʜʞʫʚʘʪʠ ʪʘ ʚʠʚʯʘʪʠ. 

ɯʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʽ ʨʝʩʫʨʩʠ, ʷʢ ʯʠʥʥʠʢʠ ʬʦʨʤʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ çʪʝʤʥʦʛʦè 

ʪʫʨʠʟʤʫ ʚ ʋʢʨʘʾʥʽ ʦʭʦʧʣʶʶʪʴ ʪʫʨʠʟʤ ʩʤʝʨʪʽ (ɻʦʣʦʢʦʩʪʫ, ʛʝʥʦʮʠʜʫ, ʪʝʨʦʨʫ, ʪʦʨ-

ʪʫʨʠ, ʩʪʨʘʪʠ, ɻʦʣʦʜʦʤʦʨʫ; ʤʽʩʮʷ ʤʠʥʫʣʠʭ ʚʽʡʩʴʢʦʚʠʭ ʟʽʪʢʥʝʥʴ ʪʘ ʩʫʚʦʨʠʭ ʽʩʪʦ-

ʨʠʯʥʠʭ ʙʠʪʚ; ʚôʷʟʥʠʮʽ ʩʫʚʦʨʦʛʦ ʨʝʞʠʤʫ); ʥʝʢʨʦʧʦʣʴʥʠʡ ʪʫʨʠʟʤ; ʤʽʩʪʠʯʥʠʡ ʪʫ-

ʨʠʟʤ (ʚʽʜʚʽʜʫʚʘʥʥʷ ʤʽʩʮʴ ʽʟ ʧʨʠʨʦʜʥʦʶ/ʥʝʧʨʠʨʦʜʥʦʶ ʧʘʨʘʥʦʨʤʘʣʴʥʦʶ ʘʢʪʠʚʥʽ-

ʩʪʶ, ʟʘʤʢʽʚ ʽ ʤʘʻʪʢʽʚ, ʦʧʦʚʠʪʠʭ ʽʩʪʦʨʽʷʤʠ ʧʨʦ ʧʨʠʚʠʜʽʚ ʪʦʱʦ). 

ɺ ʋʢʨʘʾʥʽ ʩʣʽʜ ʚʠʦʢʨʝʤʠʪʠ ʥʘʩʪʫʧʥʽ ʪʝʤʘʪʠʯʥʽ ʛʨʫʧʠ ʦʙôʻʢʪʽʚ ʪʘʢʦʛʦ ʨʦʜʫ: 

ʤʫʟʝʾ, ʤʽʩʮʷ ʤʘʩʦʚʠʭ ʨʝʧʨʝʩʽʡ ʪʘ ʩʪʨʘʪ/ʚôʷʟʥʠʮʽ ʩʫʚʦʨʦʛʦ ʨʝʞʠʤʫ, ʧʘʤôʷʪʢʠ ʟ 

ʤʽʩʪʠʯʥʦʶ ʽʩʪʦʨʽʻʶ/ʤʽʩʮʷ çʩʠʣʠè, ʢʣʘʜʦʚʠʱʘ/ʥʝʢʨʦʧʦʣʽ, ʟʘʤʢʠ ʪʘ ʬʦʨʪʝʮʽ. ʊʘʢ, 

ʜʦ ʦʢʨʝʤʠʭ ʦʙôʻʢʪʽʚ çʪʝʤʥʦʛʦ ʪʫʨʠʟʤʫè ʽʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʦʾ ʩʧʘʜʱʠʥʠ ʋʢʨʘʾʥʠ 

ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ çʅʘʮʽʦʥʘʣʴʥʠʡ ʤʫʟʝʡ ʽʩʪʦʨʽʾ ʋʢʨʘʾʥʠ ʫ ɼʨʫʛʽʡ ʩʚʽʪʦʚʽʡ ʚʽʡʥʽ. 

ʄʝʤʦʨʽʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩè (ʂʠʾʚ), ʄʫʟʝʡ ʨʘʢʝʪʥʠʭ ʚʽʡʩʴʢ (ʩ. ʇʦʙʫʟʴʢʝ), ʄʫʟʝʡ-

ʜʽʦʨʘʤʘ çɹʠʪʚʘ ʟʘ ɼʥʽʧʨʦè (ʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʴʢʠʡ), ʄʫʟʝʡ ɻʦʣʦʜʦʤʦʨʫ (ʂʠ-

ʽʚ), ʚʽʡʩʴʢʦʚʦ-ʽʩʪʦʨʠʯʥʠʡ ʤʫʟʝʡ ʽʤ. ɺ. ʆ. ʉʫʚʦʨʦʚʘ (ʆʯʘʢʽʚ), ʄʫʟʝʡ ʨʘʜʷʥʩʴʢʦʾ 

ʦʢʫʧʘʮʽʾ (ʂʠʾʚ), ʄʫʟʝʡʥʠʡ ʢʦʤʧʣʝʢʩ çʊʝʨʠʪʦʨʽʷ ʪʝʨʦʨʫè (ʃʴʚʽʚ), ʄʫʟʝʡ ʤʦʣʴ-

ʬʘʨʩʪʚʘ ʚ ʂʘʨʧʘʪʘʭ çɯʩʪʦʨʽʷ ʤʫʟʝʶ ɻʫʮʫʣʴʩʴʢʦʾ ʤʘʛʽʾè (ʩʤʪ. ɺʝʨʭʦʚʠʥʘ), ʋʨʦ-

ʯʠʱʝ çɹʘʙʠʥ ʗʨè (ʂʠʾʚ), ʎʠʪʘʜʝʣʴ (ʃʴʚʽʚ), ʤʽʩʪʦ ɹʘʪʫʨʠʥ ʚ ʏʝʨʥʽʛʽʚʩʴʢʽʡ ʦʙʣʘ-

ʩʪʽ, ʂʠʻʚʦ-ʇʝʯʝʨʩʴʢʘ ʃʘʚʨʘ ʚ ʂʠʻʚʽ, ʂʘʤôʷʥʘ ʤʦʛʠʣʘ ʧʦʙʣʠʟʫ ʄʝʣʽʪʦʧʦʣʷ, ɸʥ-

ʪʦʥʽʻʚʽ ʧʝʩʝʨʠ ʚ ʏʝʨʥʽʛʦʚʽ, ʇʽʜʟʝʤʝʣʣʷ ɭʟʫʾʪʩʴʢʦʛʦ ʢʦʩʪʝʣʫ ʪʘ ɼʦʤʽʥʽʢʘʥʩʴʢʠʡ 

ʩʦʙʦʨ ʫ ʃʴʚʦʚʽ, ʃʴʚʽʚʩʴʢʘ ʈʘʪʫʰʘ ʪʘ ʃʠʩʘ ʛʦʨʘ, ʃʠʯʘʢʽʚʩʴʢʝ (ʃʴʚʽʚ) ʪʘ ɹʘʡʢʦʚʝ 

ʢʣʘʜʦʚʠʱʘ (ʂʠʾʚ) ʪʘ ʱʝ ʙʘʛʘʪʦ ʫʥʽʢʘʣʴʥʠʭ ʪʝʨʠʪʦʨʽʡ ʪʘ ʦʙôʻʢʪʽʚ, ʱʦ ʽʣʶʩʪʨʫ-

ʶʪʴ ʢʫʣʴʪʫʨʥʦ-ʽʩʪʦʨʠʯʥʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʥʘʰʦʾ ʽʩʪʦʨʽʾ: ʩʢʣʘʜʥʦʾ, ʪʨʘʛʽʯʥʦʾ, ʧʨʦʪʝ 

ʚʽʜ ʮʴʦʛʦ ʥʝ ʤʝʥʰ ʚʨʘʞʘʶʯʦʾ, ʧʽʟʥʘʚʘʣʴʥʦʾ ʪʘ ʧʦʚʯʘʣʴʥʦʾ. ɯʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʽ 

ʯʠʥʥʠʢʠ ʚʽʜʽʛʨʘʶʪʴ ʟʥʘʯʥʫ ʨʦʣʴ ʫ ʨʦʟʚʠʪʢʫ çʪʝʤʥʦʛʦè ʪʫʨʠʟʤʫ. ɺ ʋʢʨʘʾʥʽ ʬʫʥ-

ʢʮʽʦʥʫʻ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʫʥʽʢʘʣʴʥʠʭ çʧʦʭʤʫʨʠʭè ʦʙôʻʢʪʽʚ (ʤʫʟʝʾʚ, ʜʝʩʪʠʥʘʮʽʡ ʟ 

ʤʽʩʪʠʯʥʦʶ ʽʩʪʦʨʽʻʶ, ʤʽʩʮʴ çʩʠʣʠè, ʥʝʢʨʦʧʦʣʽʚ ʪʘ ʢʣʘʜʦʚʠʱ ), ʷʢʽ ʟʘ ʧʽʟʥʘʚʘʣʴ-

ʥʦʶ ʮʽʥʥʽʩʪʶ ʥʝ ʧʦʩʪʫʧʘʶʪʴʩʷ ʚʽʜʦʤʠʤ ʩʚʽʪʦʚʠʤ ʧʘʤôʷʪʢʘʤ. ɿʘʤʢʠ ʪʘ ʬʦʨʪʝʮʽ 

ʧʦʩʽʜʘʶʪʴ ʯʽʣʴʥʝ ʤʽʩʮʝ ʚ ʩʫʩʧʽʣʴʥʦʤʫ ʞʠʪʪʽ ʫʧʨʦʜʦʚʞ ʪʨʠʚʘʣʦʛʦ ʧʝʨʽʦʜʫ, ʩʣʫ-
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ʛʫʶʯʠ ʥʝ ʣʠʰʝ ʰʝʜʝʚʨʘʤʠ ʦʙʦʨʦʥʥʦʾ ʘʨʭʽʪʝʢʪʫʨʠ, ʘ ʡ ʫʦʩʦʙʣʶʶʯʠ  ʨʝʟʫʣʴʪʘʪ 

ʜʽʷʣʴʥʦʩʪʽ ʚʽʜʦʤʠʭ ʤʘʡʩʪʨʽʚ ʪʘ ʭʦʨʦʙʨʠʭ ʚʦʾʥʽʚ, ʽʥʬʦʨʤʫʶʯʠ ʧʨʦ ʽʩʪʦʨʽʾ ʤʠʥʫ-

ʣʠʭ ʩʪʦʣʽʪʴ ʪʦʱʦ [2,3,12,14]. ʇʨʦʪʝ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʠʡ ʧʦʪʝʥʮʽʘʣ ʽʩʪʦʨʠ-

ʢʦ-ʢʫʣʴʪʫʨʥʠʭ ʨʝʩʫʨʩʽʚ, ʙʽʣʴʰʽʩʪʴ ʦʙôʻʢʪʽʚ ʪʘ ʧʘʤôʷʪʦʢ çʪʝʤʥʦʛʦè ʪʫʨʠʟʤʫ ʻ ʚ 

ʟʘʥʝʜʙʘʥʦʤʫ ʩʪʘʥʽ, ʘ ʝʢʩʢʫʨʩʽʡʥʘ ʯʘʩʪʠʥʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʣʽʪʝʨʘʪʫʨʽ ʙʝʣʝʩʪʨʠʯʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ ʪʘ ʥʘ ʨʘʜʷʥʩʴʢʦʤʫ ʪʣʫʤʘʯʝʥʥʽ ʽʩʪʦʨʠʯʥʠʭ ʧʦʜʽʡ. ʊʘʢʽ ʧʨʠʥʮʠʧʠ ʜʦʩ-

ʣʽʜʥʠʮʴʢʦʾ ʨʦʙʦʪʠ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʦʚʽʪʥʽʤ ʪʝʥʜʝʥʮʽʷʤ ʨʦʟʚʠʪʢʫ ʪʫʨʠʩʪʠʯʥʦʾ 

ʽʥʜʫʩʪʨʽʾ ʋʢʨʘʾʥʽ ʪʘ ʧʦʪʨʝʙʫʶʪʴ ʧʦʚʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ. 

ʏʘʩʪʠʥʘ ʜʦʩʣʽʜʥʠʢʽʚ ʪʫʨʠʟʤʫ ʥʘʜʘʶʪʴ ʚʝʣʠʢʦʛʦ ʟʥʘʯʝʥʥʷ ʧʨʠʨʦʜʥʠʤ ʯʠʥ-

ʥʠʢʘʤ ʬʦʨʤʫʚʘʥʥʷ ʪʫʨʠʩʪʠʯʥʦʾ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʪʝʨʠʪʦʨʽʾ. ʇʽʜ ʧʨʠʨʦʜʥʠʤʠ ʨʦ-

ʟʫʤʽʶʪʴ ʬʘʢʪʦʨʠ, ʱʦ ʜʽʶʪʴ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʣʶʜʠʥʠ, ʙʝʟ ʾʾ ʫʯʘʩʪʽ ʘʙʦ ʧʦʚôʷʟʘʥʽ ʟ ʾʾ 

ʙʽʦʣʦʛʽʯʥʦʶ ʩʫʪʥʽʩʪʶ. ɺ ʤʝʞʘʭ çʪʝʤʥʦʛʦè ʪʫʨʠʟʤʫ ï ʮʝ ʤʽʩʮʷ ʩʪʠʭʽʡʥʠʭ ʣʠʭ, 

ʢʘʪʘʩʪʨʦʬ ʢʦʩʤʽʯʥʠʭ ʪʽʣ, ʢʘʪʘʩʪʨʦʬ ʚ ʞʠʪʪʽ ʣʶʜʝʡ ʪʘ ʤʘʰʠʥ ʪʦʱʦ. ʊʘʢ, ʢʘʪʘʩʪ-

ʨʦʬʠ ʢʦʩʤʽʯʥʠʭ ʪʽʣ (ʚ ʛʝʦʩʬʝʨʘʭ) ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʋʢʨʘʾʥʽ ʜʚʦʤʘ ʦʙôʻʢʪʘʤʠ: ɯʣʣʽ-

ʥʝʮʴʢʠʤ ʤʝʪʝʦʨʠʪʥʠʤ ʢʨʘʪʝʨʦʤ ʫ ʤ. ɺʽʥʥʠʮʷ ʪʘ ɹʦʚʪʠʩʴʢʠʤ ʤʝʪʝʦʨʠʪʥʠʤ ʢʨʘ-

ʪʝʨʦʤ ʫ ʤ. ʆʣʝʢʩʘʥʜʨʽʷ.  ʇʝʨʰʠʡ ʦʙôʻʢʪ ʨʦʟʪʘʰʦʚʘʥʠʡ ʥʝʧʦʜʘʣʽʢ ʤʽʩʪʘ ɯʣʣʽʥʮʽ ʚ 

40 ʢʤ (ʥʘ ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ ʚʽʜ ʤ. ɺʽʥʥʠʮʽ, ʥʘ ʚʦʜʦʜʽʣʽ ʨʽʯʦʢ ʉʦʙ ʽ ʉʠʙʦʢ, ʤʽʞ ʩʝ-

ʣʘʤʠ ʃʫʛʦʚʝ ɯʣʣʽʥʝʮʴʢʦʛʦ ʨʘʡʦʥʫ ʽ ɯʚʘʥʴʢʠ ʃʠʧʦʚʝʮʴʢʦʛʦ ʨʘʡʦʥʫ). ʊʫʨʠʩʪʠʯʥʘ 

ʧʦʧʫʣʷʨʠʟʘʮʽʷ ʥʘʡʩʪʘʨʽʰʦʛʦ ʚ ɭʚʨʦʧʽ ʤʝʪʝʦʨʠʪʥʦʛʦ ʢʨʘʪʝʨʘ ʧʦʯʘʣʘʩʴ ʚʽʜʥʦʩʥʦ 

ʥʝʱʦʜʘʚʥʦ, ʚ 2018 ʨʦʮʽ ʥʘ ʤʽʩʮʽ ʧʘʜʽʥʥʷ ʤʝʪʝʦʨʠʪʘ ʟʜʽʡʩʥʝʥʦ ʢʦʤʧʣʝʢʩ ʦʭʦʨʦʥ-

ʥʠʭ ʟʘʭʦʜʽʚ ʛʝʦʣʦʛʽʯʥʦʾ ʧʘʤôʷʪʢʠ ʧʨʠʨʦʜʠ çɯʣʣʽʥʝʮʴʢʠʡ ʢʨʘʪʝʨè. ʆʢʨʽʤ ʪʦʛʦ, 

ʩʪʚʦʨʝʥʦ ʦʛʣʷʜʦʚʽ ʤʘʡʜʘʥʯʠʢʠ ʪʘ ʚʩʪʘʥʦʚʣʝʥʦ ʝʢʩʢʫʨʩʽʡʥʠʡ ʧʘʚʽʣʴʡʦʥ. 

ʋ ʟʦʥʽ ʜʦʩʪʫʧʫ ʪʫʨʠʩʪʽʚ ʚʩʪʘʥʦʚʣʝʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʪʝʥʜʠ ʪʘ ʚʢʘʟʽʚʥʠʢʠ 

ʫʢʨʘʾʥʩʴʢʦʶ ʪʘ ʘʥʛʣʽʡʩʴʢʦʶ ʤʦʚʘʤʠ, ʚʽʜʨʝʤʦʥʪʫʚʘʣʠ ʜʦʨʦʛʫ, ʚ ʥʘʷʚʥʦʩʪʽ ʡ çʤʝ-

ʪʝʦʨʠʪʥʘè ʩʫʚʝʥʽʨʥʘ ʧʨʦʜʫʢʮʽʷ. ʑʝ ʦʜʠʥ ʧʦʪʝʥʮʽʡʥʠʡ ʨʝʩʫʨʩ ʜʣʷ ʪʫʨʠʩʪʠʯʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ī ɹʦʚʪʠʩʴʢʠʡ ʢʨʘʪʝʨ ī ʽʤʧʘʢʪʥʘ ʩʪʨʫʢʪʫʨʘ, ʱʦ ʚʠʥʠʢʣʘ ʫ ʨʝʟʫʣʴ-

ʪʘʪʽ ʧʘʜʽʥʥʷ ʥʘ ɿʝʤʣʶ ʤʝʪʝʦʨʠʪʫ ʥʝʧʦʜʘʣʽʢ ʩʝʣʘ ɹʦʚʪʠʰʢʘ ʆʣʝʢʩʘʥʜʨʽʚʩʴʢʦʛʦ 

ʨʘʡʦʥʫ ʂʽʨʦʚʦʛʨʘʜʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʟʘʧʘʜʠʥʘ ʫʪʚʦʨʠʣʘʩʷ ʫ ʢʽʥʮʽ 

ʢʨʝʡʜʷʥʦʛʦ ʧʝʨʽʦʜʫ [20]. ʁʦʛʦ ʟʥʘʡʜʝʥʦ ʫ 2002 ʨʦʮʽ, ʥʘ ʦʩʥʦʚʽ ʯʦʛʦ ʩʪʚʦʨʝʥʦ 

ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʫ ʪʝʨʠʪʦʨʽʶ ī ʣʘʥʜʰʘʬʪʥʠʡ ʟʘʢʘʟʥʠʢ çʈʦʟʫʤʽʚʩʴʢʘ ʙʘʣʢʘè [20]. 

ɺ ʢʦʥʪʝʢʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʪʝʤʘʪʠʢʠ ʩʣʽʜ ʨʦʟʨʽʟʥʷʪʠ çʪʝʤʥʠʡè ʪʫʨʠʟʤ ʚʽʜ 

ʩʭʦʞʠʭ ʟʘ ʪʝʤʘʪʠʢʦʶ ʚʠʜʽʚ. ʊʘʢʠʤ ʩʧʦʨʽʜʥʝʥʠʤ ʪʠʧʦʤ ʻ ʤʽʣʽʪʘʨʽ ʪʫʨʠʟʤ (ʨʽʟʥʦ-

ʚʠʜ ʪʫʨʠʟʤʫ, ʤʝʪʦʶ ʷʢʦʛʦ ʻ ʧʦʜʦʨʦʞ ʜʦ ʤʽʩʮʝʚʦʩʪʽ, ʧʦʚôʷʟʘʥʦʾ ʟ ʚʽʡʩʴʢʦʚʠʤʠ ʪʘ 

ʚʦʻʥʥʠʤʠ ʜʽʷʤʠ [20]).  ʈʽʟʥʠʮʷ ʤʽʞ çʤʽʣʽʪʘʨʽè ʪʘ çʪʝʤʥʠʤè ʪʫʨʠʟʤʦʤ ʧʦʣʷʛʘʻ ʚ 

ʪʦʤʫ, ʱʦ ʚ ʦʩʥʦʚʽ ʧʝʨʰʦʛʦ ʻ ʚʽʜʚʽʜʫʚʘʥʥʷ ʩʘʤʝ ʘʢʪʠʚʥʠʭ ʙʦʡʦʚʠʭ ʜʽʡ.  ʇʨʦʪʝ, 

ʷʢʱʦ ʚʦʻʥʥʽ ʜʽʾ ʚ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ ʟʘʢʽʥʯʫʶʪʴʩʷ ʪʘ ʟʘʣʠʰʘʶʪʴ ʧʽʩʣʷ ʩʝʙʝ ʯʠʤʘʣʦ 

ʧʘʤôʷʪʦʢ, ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʤʽʩʮʝʚʽʩʪʴ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʨʦʟʚʠʪʢʫ 

çʪʝʤʥʦʛʦè ʪʫʨʠʟʤʫ. 
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ɯʥʦʜʽ ʥʘʚʧʘʢʠ, ʦʙôʻʢʪ ʪʫʨʠʩʪʠʯʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ, ʷʢʠʡ ʤʘʻ ʟʥʘʯʥʠʡ ʤʽʩʪʠ-

ʯʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʝʪʠ ʪʘ ʤʦʪʠʚʘʮʽʡʥʦʾ ʩʢʣʘʜʦʚʦʾ, ʤʦʞʝ ʚʠʢʦʨʠ-

ʩʪʦʚʫʚʘʪʠʩʷ ʚ ʨʽʟʥʠʭ ʩʫʤʽʞʥʠʭ ʚʠʜʘʭ. ʅʘʧʨʠʢʣʘʜ, ʢʦʥʢʨʝʪʥʠʡ ʟʘʤʦʢ ʤʦʞʥʘ ʨʦʟ-

ʛʣʷʜʘʪʠ ʷʢ ʢʫʣʴʪʫʨʥʦ ï ʽʩʪʦʨʠʯʥʫ ʩʧʘʜʱʠʥʫ ʚ ʦʩʚʽʪʥʽʡ ʝʢʩʢʫʨʩʽʾ, ʢʦʥʮʝʥʪʨʫʶʯʠ 

ʫʚʘʛʫ ʥʘ ʘʨʭʽʪʝʢʪʫʨʥʠʭ ʪʘ ʭʨʦʥʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʷʭ ʩʧʦʨʫʜʠ ʪʘ ʤʝʪʠ ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ, ʷʢʱʦ ʞ ʟʦʩʝʨʝʜʠʪʠ ʫʚʘʛʫ ʥʘ ʡʦʛʦ ʤʠʥʫʣʦʤʫ, ʚʨʘʭʦʚʫʶʯʠ ʣʝʛʝʥʜʠ  ʪʘ 

ʤʽʩʪʠʮʠʟʤ, ʪʦʜʽ ʚʽʥ ʙʫʜʝ ʦʙôʻʢʪʦʤ çʪʝʤʥʦʛʦè ʪʫʨʠʟʤʫ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʥʝʪʨʘʜʠ-

ʮʽʡʥʽʩʪʴ ʜʘʥʦʛʦ ʚʠʜʫ ʪʫʨʠʟʤʫ ʪʘ ʦʙʤʝʞʝʥʽʩʪʴ ʚ ʧʣʘʥʽ ʧʨʠʭʠʣʴʥʠʢʽʚ ʪʘʢʠʭ ʪʫʨʽʚ, 

ʚʽʥ ʻ ʜʦʩʠʪʴ ʧʦʧʫʣʷʨʥʠʤ ʪʘ ʤʘʻ ʯʦʪʠʨʠ ʧʽʜʚʠʜʠ: ʪʫʨʠʟʤ ʢʘʪʘʩʪʨʦʬ, ʪʘʥʘʪʦ-

ʪʫʨʠʟʤ, ʤʽʩʪʠʯʥʠʡ ʪʫʨʠʟʤ, ʥʝʢʨʦʧʦʣʴʥʠʡ ʪʫʨʠʟʤ [21]. 

ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʩʧʦʥʫʢʘʶʪʴ ʪʫʨʠʩʪʽʚ ʚʽʜʚʽʜʫʚʘʪʠ ʤʽʩʮʷ ʪʨʘ-

ʛʝʜʽʡ ʪʘ ʩʪʨʘʞʜʘʥʴ, ʜʦʩʣʽʜʥʠʢʠ ʬʝʥʦʤʝʥʫ çʪʝʤʥʠʭè ʪʫʨʽʚ ʥʘʟʠʚʘʶʪʴ ʥʘʩʪʫʧʥʽ: 

1) ʧʦʪʨʝʙʫ ʚ ʛʦʩʪʨʠʭ ʚʨʘʞʝʥʥʷʭ; 

2) ʧʨʘʛʥʝʥʥʷ ʚʠʜʽʣʠʪʠʩʷ ʩʝʨʝʜ ʽʥʰʠʭ, ʝʧʘʪʘʞ; 

3) ʥʘʜʤʽʨʥʘ ʮʽʢʘʚʽʩʪʴ; 

4) ʝʤʦʮʽʡʥʠʡ ʘʩʧʝʢʪ ï ʩʪʨʘʭ, ʫʙʦʣʽʚʘʥʥʷ, ʩʧʽʚʯʫʪʪʷ, ʨʦʟʧʘʯ; 

5) ʧʦʰʫʢ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʽʩʪʦʨʠʯʥʽ, ʚʣʘʩʥʽ ʪʘ ʽʥʰʽ ʧʠʪʘʥʥʷ. 

ɼʦʮʽʣʴʥʦ ʨʦʟʛʣʷʥʫʪʠ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʩʪʦʨʦʥʫ çʪʝʤʥʦʛʦè ʪʫʨʠʟʤʫ ʜʣʷ ʜʦʩ-

ʣʽʜʞʝʥʥʷ ʝʪʠʯʥʦʩʪʽ çʯʦʨʥʠʭè ʪʫʨʽʚ, ʘʜʞʝ ʧʦʟʙʘʚʣʝʥʽ ʝʤʧʘʪʽʾ ʪʫʨʠʩʪʠ ʯʘʩʪʦ ʨʦʙ-

ʣʷʪʴ ʚʝʩʝʣʽ ʬʦʪʦʛʨʘʬʽʾ ʥʘ ʤʽʩʮʷʭ ʪʨʘʛʝʜʽʡ. ɺʨʘʭʦʚʫʶʯʠ ʚʩʝ ʚʠʱʝʩʢʘʟʘʥʝ, çʧʦʭ-

ʤʫʨʠʡè ʪʫʨʠʟʤ ʻ ʯʘʩʪʠʥʦʶ ʩʦʮʽʘʣʴʥʦʾ ʩʬʝʨʠ ʪʘ ʦʭʦʧʣʶʻ ʥʘʩʪʫʧʥʽ ʬʫʥʢʮʽʾ: 

1. ʉʦʮʽʘʣʴʥʫ ʬʫʥʢʮʽʶ, ʱʦ ʩʧʨʠʷʻ ʚʽʜʪʚʦʨʝʥʥʶ ʩʠʣ ʪʘ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʣʶʜʠ-

ʥʠ, ʜʦʟʚʦʣʷʻ ʨʘʮʽʦʥʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʽʣʴʥʠʡ ʯʘʩ. 

2. ɽʢʦʥʦʤʽʯʥʫ ʬʫʥʢʮʽʶ, ʱʦ ʥʘʙʠʨʘʻ ʘʢʪʫʘʣʴʥʦʩʪʽ ʚ ʩʴʦʛʦʜʝʥʥʽ, ʘʜʞʝ ʚʧʣʠ-

ʚʘʻ ʥʘ ʩʬʝʨʫ ʟʘʡʥʷʪʦʩʪʽ ʪʘ ʟʤʽʥʫ ʞʠʪʪʻʚʦʛʦ ʨʽʚʥʷ ʤʽʩʮʝʚʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʜʦʧʦʚ-

ʥʶʶʯʠ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʫ ʽʥʬʨʘʩʪʨʫʢʪʫʨʫ ʪʘ ʤʽʞʨʝʛʽʦʥʘʣʴʥʫ ʩʧʽʚʧʨʘʮʶ 

ʢʨʘʾʥ. 

3. ʇʽʟʥʘʚʘʣʴʥʫ ʬʫʥʢʮʽʶ ī ʦʨʛʘʥʽʟʘʮʽʷ ʧʦʜʦʨʦʞʝʡ ʟ ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʥʦʚʠʭ 

ʟʥʘʥʴ ʧʨʦ ʩʚʽʪ ʪʘ ʦʪʦʯʫʶʯʝ ʩʝʨʝʜʦʚʠʱʝ, ʨʦʟʰʠʨʶʶʯʠ ʚʣʘʩʥʠʡ ʩʚʽʪʦʛʣʷʜ ʪʘ ʦʩʦ-

ʙʠʩʪʠʡ ʜʦʩʚʽʜ. 

4. ɻʫʤʘʥʽʪʘʨʥʫ ʬʫʥʢʮʽʶ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʦʻʜʥʫʚʘʪʠ ʚʽʜʧʦʯʠʥʦʢ ʟ ʧʽʟʥʘʥʥʷʤ 

ʞʠʪʪʷ, ʧʦʙʫʪʫ, ʽʩʪʦʨʽʾ, ʢʫʣʴʪʫʨʠ, ʟʚʠʯʘʾʚ ʩʚʦʛʦ ʪʘ ʽʥʰʠʭ ʥʘʨʦʜʽʚ. ɿʥʘʡʦʤʩʪʚʦ ʟ 

ʢʨʘʾʥʘʤʠ ʽ ʥʘʨʦʜʘʤʠ, ʨʽʟʥʦʤʘʥʽʪʥʘ ʪʝʤʘʪʠʢʘ ʝʢʩʢʫʨʩʽʡ ʨʦʟʰʠʨʶʶʪʴ ʩʚʽʪʦʛʣʷʜ 

ʣʶʜʠʥʠ, ʨʦʟʚʠʚʘʶʪʴ ʾʾ ʽʥʪʝʣʝʢʪ. 

5. ɽʢʦʣʦʛʽʯʥʫ ʬʫʥʢʮʽʶ ī çʪʝʤʥʠʡè ʪʫʨʠʟʤ ʻ ʩʧʦʞʠʚʘʯʝʤ ʧʝʚʥʠʭ ʧʨʠʨʦʜʥʦ-

ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʨʝʩʫʨʩʽʚ, ʻ ʙʝʟʧʦʩʝʨʝʜʥʷ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʚ ʾʭʥʴʦʤʫ ʟʙʝʨʝʞʝʥʥʽ, 

ʦʩʢʽʣʴʢʠ ʟʨʦʩʪʘʥʥʷ ʧʦʧʠʪʫ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʦʚʝʨʪʫʨʠʟʤʫ ʪʘ ʥʘʜʤʽʨʥʦʛʦ ʥʘʚʘ-

ʥʪʘʞʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʨʝʢʨʝʘʮʽʡʥʽ ʩʠʩʪʝʤʠ. 
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ɺʠʩʥʦʚʢʠ. 1. ɿʚʘʞʘʶʯʠ ʥʘ ʧʦʪʝʥʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʪʘ ʩʫʯʘʩʥʠʡ 

ʩʪʘʥ ʚʠʚʯʝʥʦʩʪʽ ʧʨʦʙʣʝʤʠ, ʨʝʘʣʽʟʘʮʽʷ çʪʝʤʥʦʛʦè ʪʫʨʠʟʤʫ ī ̫ʢ ʽʥʥʦʚʘʮʽʡʥʦʛʦ 

ʥʘʧʨʷʤʫ, ʧʦʚʠʥʥʘ ʩʧʨʠʷʪʠ ʟʘʛʘʣʴʥʦʤʫ ʨʦʟʚʠʪʢʫ ʪʫʨʠʩʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʚ ʋʢʨʘ-

ʾʥʽ, ʬʦʨʤʫʶʯʠ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʪʫʨʠʟʤʫ ʟ ʽʥʰʠʤʠ ʧʨʽʦʨʠʪʝʪʥʠʤʠ ʩʬʝʨʘʤʠ ʪʘ ʜʦ-

ʧʦʤʘʛʘʶʯʠ ʚʠʨʽʰʫʚʘʪʠ ʦʢʨʝʤʽ ʧʨʦʙʣʝʤʥʽ ʘʩʧʝʢʪʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 

2. ʌʘʢʪʦʨʥʠʡ ʘʥʘʣʽʟ ʚʠʥʠʢʥʝʥʥʷ çʪʝʤʥʦʛʦè ʪʫʨʠʟʤʫ ʚ ʋʢʨʘʾʥʽ ʚʠʷʚʠʚ ʥʘʷ-

ʚʥʽʩʪʴ ʥʘʩʪʫʧʥʠʭ ʦʩʥʦʚʥʠʭ ʯʠʥʥʠʢʽʚ: 

- ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʭ (ʏʦʨʥʦʙʠʣʴʩʴʢʘ ɸɽʉ); 

- ̔ ʩʪʦʨʠʢʦ-ʢʫʣʴʪʫʨʥʠʭ (ʷʢ ʯʘʩʪʠʥʠ ʢʫʣʴʪʫʨʥʦ-ʽʩʪʦʨʠʯʥʦʾ ʩʧʘʜʱʠʥʠ ī ʤʫʟʝʾ, 

ʜʝʩʪʠʥʘʮʽʾ ʟ ʤʽʩʪʠʯʥʦʶ ʽʩʪʦʨʽʻʶ, ʤʽʩʮʷ çʩʠʣʠè, ʥʝʢʨʦʧʦʣʽ ʪʘ ʢʣʘʜʦʚʠʱʘ, ʟʘʤʢʠ 

ʪʘ ʬʦʨʪʝʮʽ, ʚ ʷʢʠʭ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʘʨʘʥʦʨʤʘʣʴʥʽ ʷʚʠʱʘ); 

- ʧʨʠʨʦʜʥʠʭ (ʩʪʠʭʽʡʥʽ ʣʠʭʘ, ʢʘʪʘʩʪʨʦʬʠ ʢʦʩʤʽʯʥʠʭ ʪʽʣ, ʢʘʪʘʩʪʨʦʬʠ ʚ ʞʠʪʪʽ 

ʣʶʜʝʡ ʪʘ ʤʘʰʠʥ ʪʦʱʦ). 

3. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʥʝʪʨʘʜʠʮʽʡʥʽʩʪʴ ʜʘʥʦʛʦ ʚʠʜʫ ʪʫʨʠʟʤʫ ʪʘ ʦʙʤʝʞʝʥʽʩʪʴ ʚ 

ʧʣʘʥʽ ʩʧʦʞʠʚʘʯʽʚ ʪʘʢʠʭ ʪʫʨʧʦʩʣʫʛ, ʚʽʥ ʤʘʻ ʧʨʘʚʦ ʥʘ ʽʩʥʫʚʘʥʥʷ ʪʘ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ 

ʚʠʜʠ: ʪʫʨʠʟʤ ʢʘʪʘʩʪʨʦʬ; ʪʘʥʘʪʦʪʫʨʠʟʤ; ʤʽʩʪʠʯʥʠʡ ʪʫʨʠʟʤ; ʥʝʢʨʦʧʦʣʴʥʠʡ ʪʫ-

ʨʠʟʤ. 

4. ʊʝʨʠʪʦʨʽʘʣʴʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʫʨʠʩʪʠʯʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ çʪʝʤ-

ʥʦʛʦè ʪʫʨʠʟʤʫ ʚ ʋʢʨʘʾʥʽ ʟʘʩʚʽʜʯʫʶʪʴ ʥʘʷʚʥʽʩʪʴ ʙʽʣʴʰʦʩʪʽ ʦʙôʻʢʪʽʚ ʪʘ ʧʘʤôʷʪʦʢ ʫ 

ʃʴʚʦʚʽ ʪʘ ʂʠʻʚʽ, ʭʦʯʘ ʧʦʦʜʠʥʦʢʽ ʨʝʩʫʨʩʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʚ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ ʤʘʡ-

ʞʝ ʚʩʽʭ ʦʙʣʘʩʪʝʡ. 

5. ɼʦ ʦʩʥʦʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʩʧʦʥʫʢʘʶʪʴ ʪʫʨʠʩʪʽʚ ʚʽʜʚʽʜʫʚʘʪʠ ʤʽʩʮʷ ʪʨʘʛʝ-

ʜʽʡ ʪʘ ʩʪʨʘʞʜʘʥʴ, ʜʦʩʣʽʜʥʠʢʠ ʬʝʥʦʤʝʥʫ çʧʦʭʤʫʨʠʭè ʪʫʨʽʚ ʥʘʟʠʚʘʶʪʴ  ʧʦʪʨʝʙʫ ʚ 

ʛʦʩʪʨʠʭ ʝʤʦʮʽʡʥʠʭ ʚʽʜʯʫʪʪʷʭ (ʯʘʩʪʦ ʯʝʨʝʟ ʩʪʨʘʭ, ʨʦʟʧʘʯ, ʩʧʽʚʯʫʪʪʷ, ʫʙʦʣʽʚʘʥʥʷ);  

ʚ ʧʨʘʛʥʝʥʥʽ ʚʠʜʽʣʠʪʠʩʷ ʩʝʨʝʜ ʽʥʰʠʭ ʯʝʨʝʟ ʝʧʘʪʘʞ; ʥʘʜʤʽʨʥʫ ʟʘʮʽʢʘʚʣʝʥʽʩʪʴ ʫ ʧʽ-

ʟʥʘʥʥʽ ʯʦʛʦʩʴ ʥʦʚʦʛʦ ʽ ʥʝʟʨʦʟʫʤʽʣʦʛʦ, ʧʦʰʫʢ ʚʽʜʧʦʚʽʜʝʡ ʥʘ ʽʩʪʦʨʠʯʥʽ, ʚʣʘʩʥʽ ʪʘ 

ʽʥʰʽ ʧʠʪʘʥʥʷ. 

6. çʊʝʤʥʠʡè ʪʫʨʠʟʤ ʚʠʢʣʠʢʘʻ ʙʘʛʘʪʦ ʜʠʩʢʫʩʽʡ ʩʪʦʩʦʚʥʦ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʽ ʪʘ 

ʜʦʮʽʣʴʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʝʪʠʯʥʦʩʪʽ ʪʘ ʨʝʣʽʛʽʡʥʦʩʪʽ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʨʽʟʥʦʤʘʥʽʪʪʷ ʨʝ-

ʩʫʨʩʥʦʾ ʦʩʥʦʚʠ ʪʘ ʾʾ ʪʝʧʝʨʽʰʥʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʙôʻʢʪʘʤʠ ʪʫʨʠʩʪʠʯʥʦʛʦ ʛʦʩ-

ʧʦʜʘʨʶʚʘʥʥʷ. ʉʴʦʛʦʜʥʽ ʽʩʥʫʻ ʥʠʟʢʘ ʧʨʦʙʣʝʤ ʟ ʨʝʘʣʽʟʘʮʽʻʶ ʢʦʥʢʨʝʪʥʠʭ ʤʦʞʣʠ-

ʚʦʩʪʝʡ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʜʦʦʧʨʘʮʶʚʘʪʠ. ɼʦ ʧʨʠʢʣʘʜʫ, ʟʘʤʢʠ ʨʦʟʛʣʷʜʘʶʪʴ ʷʢ ʢʫʣʴ-

ʪʫʨʥʦ ï ʽʩʪʦʨʠʯʥʫ ʩʧʘʜʱʠʥʫ ʧʽʟʥʘʚʘʣʴʥʦʛʦ ʪʫʨʠʟʤʫ ʽ ʥʝ ʧʦʻʜʥʫʶʪʴ ʾʭ ʤʽʩʪʠʯ-

ʥʽʩʪʴ ʟ ʥʘʣʝʞʥʽʩʪʶ ʜʦ çʪʝʤʥʦʛʦè ʪʫʨʠʟʤʫ. 

7. ɼʣʷ ʧʦʧʫʣʷʨʠʟʘʮʽʾ ʚ ʋʢʨʘʾʥʽ çʧʦʭʤʫʨʦʛʦè ʪʫʨʠʟʤʫ ʥʝʦʙʭʽʜʥʘ ʥʘʷʚʥʽʩʪʴ 

ʥʠʟʢʠ ʟʘʭʦʜʽʚ: 

- ʟʜʽʡʩʥʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʪʫʨʠʩʪʠʯʥʦʛʦ ʨʠʥʢʫ ʋʢʨʘʾʥʠ ʥʘ ʥʘʷʚʥʽʩʪʴ ʤʽʩʮʴ 

ʪʘ ʦʙôʻʢʪʽʚ ʟ ʯʽʪʢʠʤ ʚʠʟʥʘʯʝʥʥʷʤ ʧʨʠʜʘʪʥʦʩʪʽ ʜʣʷ ʚʽʜʚʽʜʫʚʘʥʥʷ ʪʫʨʠʩʪʘʤʠ;  
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- ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʽʪʦʚʦʛʦ ʜʦʩʚʽʜʫ ʦʨʛʘʥʽʟʘʮʽʾ ʤʽʩʪʠʯʥʦʛʦ ʪʫʨʠʟʤʫ ʟ ʚʠʦʢʨʝʤ-

ʣʝʥʥʷʤ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʪʘ ʤʦʞʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʽʞʥʘʨʦʜʥʦʛʦ ʜʦʩʚʽ-

ʜʫ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ñʤʽʩʪʠʯʥʠʭò ʪʫʨʽʚ ʚʽʪʯʠʟʥʷʥʠʤʠ ʪʫʨʠʩʪʠʯʥʠʤʠ ʢʦʤʧʘʥʽʷʤʠ;  

- ʨʦʟʨʦʙʢʘ ʧʣʘʥʫ ʧʨʦʚʝʜʝʥʥʷ ʢʫʣʴʪʫʨʥʠʭ ʘʢʮʽʡ ʪʘ ʟʘʭʦʜʽʚ, ʢʦʥʢʫʨʩʽʚ, ʬʝʩ-

ʪʠʚʘʣʽʚ, ʥʘʚʯʘʣʴʥʠʭ ʝʢʩʢʫʨʩʽʡ ʫ ʢʦʥʢʨʝʪʥʠʭ ʤʽʩʮʷʭ ʟʘʜʣʷ ʾʭʥʴʦʾ ʧʦʧʫʣʷʨʠʟʘʮʽʾ 

ʪʘ ʟʘʣʫʯʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʽʥʚʝʩʪʠʮʽʡ;  

- ʩʪʚʦʨʝʥʥʷ  ʽʥʪʝʨʘʢʪʠʚʥʦʾ ʢʘʨʪʠ çʪʝʤʥʦʛʦè ʪʫʨʠʟʤʫ ʋʢʨʘʾʥʠ;  

- ʧʦʢʨʘʱʝʥʥʷ, ʘ ʤʽʩʮʷʤʠ ʽ ʩʪʚʦʨʝʥʥʷ ʩʦʮʽʘʣʴʥʦ ï ʝʢʦʥʦʤʽʯʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫ-

ʨʠ ʧʦʙʣʠʟʫ ʨʦʟʪʘʰʫʚʘʥʥʷ ʜʘʥʠʭ ʦʙôʻʢʪʽʚ. 
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Summary 

Pankiv N. Dark Tourism in Ukraine: Factor Analysis and Development 

Prospects. 

A new innovative type of tourism in Ukraine has been analyzed ï a dark one; the problems of 

functioning of the relatively new species structure of tourism have been covered. Based on the fac-

tor aspect, the main tasks of scientific research have been reflected, the conceptual and terminolog-

ical apparatus and the current state of elaboration of the problem have been analyzed as well the 

preconditions of dark tourism in Ukraine, spatial and functional possibilities of its development and 

the current state of dark tourism resource potential in Ukraine. The article is based on information 

resources of the State Agency of Ukraine for Exclusion Zone Management, the Center for Organi-

zational, Technical and Information Support of the Chornobyl Exclusion Zone and scientific publi-

cations of a number of scientists in the field of tourism.  

The methodological principles of the study are based on the provisions of tourism as a diver-

sified structure, i.e., a structure that is constantly becoming more complex, diversified in accord-

ance with the changing conditions of the tourism market. For completeness of research methods of 

the analysis and generalization of the collected information, logical and theoretical (at research of 

essence and classification of dark tourism), statistical, forecasting and system ï structural have 

been used as well. Factor analysis of emerging "dark" tourism in Ukraine has revealed the pres-

ence of the following main factors: social and economic (Chernobyl NPP); historical and cultural 

(as part of the cultural and historical heritage ī museums, destinations with a mystical history, 

places of "power", necropolises and cemeteries, castles and fortresses, where paranormal phenom-

ena occur); natural (natural disasters, catastrophes of space bodies, catastrophes in the lives of 

people and machines, etc.).  

Territorial differences in the use of the tourist potential of "dark" tourism in Ukraine indicate 

the presence of most facilities and attractions in Lviv and Kyiv, although isolated resources are 

found within all regions. However, for their full use it is necessary to apply a number of legal and 

organizational measures based on the availability of tourist infrastructure, the demand for this type 

of tourist services. 

Key words: dark tourism, factor analysis, Chornobyl Exclusion Zone, cultural and historical 

resources. 
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ʂɽʄʇɯʅɻʆɺʀʁ ʊʋʈʀɿʄ ʗʂ ʅʆɺʀʁ ʅɸʇʈʗʄ ʅɸ ʊʋʈʀʉʊʀʏʅʆʄʋ 

ʈʀʅʂʋ ʂʈʀɺʆʈɯɾɾʗ 

 

ʋ ʩʪʘʪʪʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʪʫʨʠʩʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʫ ʧʝʨʽʦʜ ʧʘ-

ʥʜʝʤʽʾ. ʈʦʟʛʣʷʥʫʪʦ ʩʧʝʮʠʬʽʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʝʤʧʽʥʛʽʚ ʫ ʪʫʨʠʩʪʠʯʥʽʡ ʩʬʝʨʽ, ʘʢʮʝʥʪʦʚʘʥʦ ʥʘ 

ʚʘʞʣʠʚʦʩʪʽ ʾʭ ʚʢʣʶʯʝʥʥʷ ʜʦ ʽʥʜʫʩʪʨʽʾ ʪʫʨʠʟʤʫ ʩʘʤʝ ʚ ʧʝʨʽʦʜ ʢʦʨʦʥʘʢʨʠʟʠ. ʆʙˇʨʫʥʪʦʚʘʥʦ ʨʽ-

ʟʥʽ ʘʩʧʝʢʪʠ ʪʨʘʢʪʫʚʘʥʥʷ ʧʦʥʷʪʪʷ çʢʝʤʧʽʥʛè, ʷʢ ʟʘʩʦʙʫ ʨʦʟʤʽʱʝʥʥʷ, ʪʫʨʠʩʪʠʯʥʦʛʦ ʙʽʚʘʢʫ 

ʪʘ ʬʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʪʫʨʠʩʪʠʯʥʦʾ ʧʦʜʦʨʦʞʽ. ɿʜʽʡʩʥʝʥʦ ʩʪʨʫʢʪʫʨʦʚʘʥʠʡ ʨʦʟʛʣʷʜ ʢʝʤʧʽʥʛʫ ʷʢ 

ʟʘʩʦʙʫ ʨʦʟʤʽʱʝʥʥʷ ʪʘ ʡʤʦʚʽʨʥʽ ʥʘʧʨʷʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʷʢ ʬʦʨʤʠ ʪʫʨʠʟʤʫ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ 

ʩʧʝʮʠʬʽʢʫ ʪʘ ʥʘʧʨʷʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʢʝʤʧʽʥʛʦʚʠʭ ʧʦʜʦʨʦʞʝʡ ʥʘ ʪʫʨʠʩʪʠʯʥʦʤʫ ʨʠʥʢʫ ʂʨʠʚʦʨʽ-

ʞʞʷ. ʋʟʘʛʘʣʴʥʝʥʦ ʩʪʘʪʠʯʥʽ ʜʘʥʽ ʱʦʜʦ ʢʽʣʴʢʦʩʪʽ ʪʫʨʠʩʪʽʚ ʚ ʪʫʨʘʭ ʦʨʛʘʥʽʟʦʚʘʥʠʭ ʨʽʟʥʠʤʠ 

ʪʫʨʠʩʪʠʯʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ. ɼʦʢʣʘʜʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʘʚʪʦʨʩʴʢʠʡ ʪʫʨ çʉʦʥʷʯʥʘ ʊʘʚ-

ʨʽʷ: ʚʽʜ ʧʫʩʪʝʣʽ ʜʦ ʤʦʨʷè. ɺʠʜʽʣʝʥʦ ʬʘʢʪʦʨʠ, ʱʦ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʨʛʘʥʽʟʘʮʽʶ ʢʝʤʧʽ-

ʥʛʦʚʠʭ ʧʦʜʦʨʦʞʝʡ ʚ ʋʢʨʘʾʥʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʝʤʧʽʥʛ, ʢʝʤʧʽʥʛʦʚʠʡ ʪʫʨʠʟʤ, ʬʦʨʤʠ ʪʫʨʠʟʤʫ, ʪʫʨ, ʪʫʨʠʩʪʠʯʥʽ ʦʨʛʘʥʽ-

ʟʘʮʽʾ ʂʨʠʚʦʛʦ ʈʦʛʫ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʇʝʨʝʟʘʚʘʥʪʘʞʝʥʥʷ ʧʣʘʥʝʪʠ, ʩʧʨʦʚʦʢʦʚʘʥʝ ʢʦʨʦʥʘ-

ʢʨʠʟʦʶ, ʭʦʯʘ ʡ ʟʘʚʜʘʣʦ ʪʫʨʠʩʪʠʯʥʽʡ ʩʬʝʨʽ ʥʠʱʽʚʥʦʛʦ ʫʜʘʨʫ, ʦʜʥʘʢ ʥʝ ʟʥʠʱʠʣʦ 

ʙʘʞʘʥʥʷ ʧʦʜʦʨʦʞʫʚʘʪʠ. ʅʘ ʪʣʽ ʮʴʦʛʦ ʘʢʪʠʚʽʟʫʚʘʚʩʷ ʨʦʟʚʠʪʦʢ ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʫ-

ʨʠʟʤʫ. ɺʪʽʤ, ʥʝ ʟʚʘʞʘʶʯʠ ʥʘ ʚʝʣʠʯʝʟʥʠʡ ʪʫʨʠʩʪʠʯʥʦ-ʨʝʢʨʝʘʮʽʡʥʠʡ ʧʦʪʝʥʮʽʘʣ, 

ʪʫʨʠʟʤ ʋʢʨʘʾʥʠ ʧʦʪʝʨʧʘʻ ʚʽʜ ʟʘʩʪʘʨʽʣʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʩʣʘʙʢʦʾ ʧʦʣʽʪʠʢʠ ʜʝʨ-

ʞʘʚʠ ʚ ʛʘʣʫʟʽ ʪʫʨʠʟʤʫ ʪʘ ʩʪʘʚʣʝʥʥʷ ʜʦ ʪʫʨʠʟʤʫ ʷʢ ʜʦ ʜʨʫʛʦʨʷʜʥʦʾ ʛʘʣʫʟʽ ʛʦʩʧʦ-

ʜʘʨʩʪʚʘ. ʊʦʞ ʧʦʩʪʘʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʰʫʢʫ ʥʦʚʠʭ ʬʦʨʤ ʦʨʛʘʥʽʟʘʮʽʾ ʪʫʨʠʩʪʠʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʧʨʠʡʥʷʪʥʠʭ ʚ ʥʠʥʽʰʥʽʭ ʨʝʘʣʽʷʭ. ʆʜʥʽʻʶ ʟ ʪʘʢʠʭ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʬʦʨʤ ʻ ʦʨʛʘʥʽʟʘʮʽʷ ʢʝʤʧʽʥʛʦʚʠʭ ʪʫʨʽʚ. ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʮʴʦʛʦ ʻ ʪʝ, ʱʦ: ʚ ʙʘʛʘ-

ʪʴʦʭ ʢʨʘʾʥʘʭ ʩʚʽʪʫ ʚʽʜʧʦʯʠʥʦʢ ʫ ʢʝʤʧʽʥʛʘʭ ʻ ʜʫʞʝ ʧʦʧʫʣʷʨʥʠʤ ʪʘ ʢʦʨʠʩʪʫʻʪʴʩʷ 

ʧʽʜʚʠʱʝʥʠʤ ʧʦʧʠʪʦʤ; ʨʦʟʤʽʱʝʥʥʷ ʚ ʢʝʤʧʽʥʛʘʭ ʥʘ ʩʚʽʞʦʤʫ ʧʦʚʽʪʨʽ ʩʫʪʪʻʚʦ ʟʥʠ-

ʞʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʟʘʨʘʞʝʥʥʷ ʨʽʟʥʦʛʦ ʨʦʜʫ ʚʽʨʫʩʥʠʤʠ ʟʘʭʚʦʨʶʚʘʥʥʷʤʠ; ʧʦʜʽʙʥʽ 

ʪʫʨʠ ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʰʠʨʦʢʠʡ ʩʝʛʤʝʥʪ ʪʫʨʠʩʪʽʚ ʷʢ ʟʘ ʤʦʪʠʚʘʮʽʡʥʠʤʠ ʦʟʥʘʢʘʤʠ, 

ʪʘʢ ʽ ʟʘ ʤʘʡʥʦʚʠʤʠ ʩʪʘʪʢʘʤʠ. ɼʦ ʪʦʛʦ ʞ, ʢʦʨʦʥʘʢʨʠʟʘ ʥʘʜʘʣʘ ʰʘʥʩ ʜʣʷ ʧʝʨʝʟʘ-

ʚʘʥʪʘʞʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʫʨʠʟʤʫ, ʚʠʚʝʜʝʥʥʷ ʥʘ ʪʫʨʠʩʪʠʯʥʠʡ ʨʠʥʦʢ ʥʦʚʠʭ ʪʫ-

ʨʠʩʪʠʯʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʟʦʢʨʝʤʘ ʢʝʤʧʽʥʛʦʚʠʭ ʪʫʨʽʚ, ʩʧʨʠʷʪʠʤʝ ʨʦʟʰʠʨʝʥʥʶ ʨʠʥ-

                                                 

É ʇʘʮʶʢ ɺ.ʉ., ɻʫʜʘ ɸ.ʆ., ʂʘʟʘʢʦʚ ɺ.ʃ., 2021. 
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