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ʋ ʟʙʽʨʥʠʢʫ ʚʤʽʱʝʥʦ ʩʪʘʪʪʽ, ʚ ʷʢʠʭ ʚʠʢʣʘʜʝʥʦ ʤʝʪʦʜʠʯʥʽ ʨʦʟʨʦʙʢʠ, ʘ ʪʘʢʦʞ 
ʨʝʟʫʣʴʪʘʪʠ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʧʨʠʢʣʘʜʥʠʭ ʛʽʜʨʦʣʦʛʽʯʥʠʭ, ʛʽʜʨʦʭʽʤʽʯʥʠʭ ʽ ʛʽʜʨʦʝʢʦʣʦʛʽʯʥʠʭ 
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Á ɿʘʩʥʦʚʥʠʢ: ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ. 
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ʈɽɼɸʂʎɯʁʅɸ ʂʆʃɽɻɯʗ: 
 
 

ɻʆʃʆɺʅʀʁ ʈɽɼɸʂʊʆʈ 

ʍ̔ ʣʴʯʝʚʩʴʢʠʡ ɺʘʣʝʥʪʠʥ ʂʠʨʠʣʦʚʠʯ, ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

 

ɿɸʉʊʋʇʅʀʂ ɻʆʃʆɺʅʆɻʆ ʈɽɼɸʂʊʆʈɸ 

ɻʨʝʙʽʥʴ ɺʘʩʠʣʴ ɺʘʩʠʣʴʦʚʠʯ, ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ  

 

ʈɽɼɸʂʎɯʁʅɸ ʂʆʃɽɻɯʗ 

ɻʦʨʙʘʯʦʚʘ ʃʶʜʤʠʣʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ, ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ʋʢʨʘʾʥʩʴʢʠʡ 

ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʠʡ ʽʥʩʪʠʪʫʪ  

ʃʠʥʥʠʢ ʇʝʪʨʦ ʄʠʢʠʪʦʚʠʯ, ʜʦʢʪʦʨ ʭʽʤʽʯʥʠʭ ʥʘʫʢ, ɯʥʩʪʠʪʫʪ ʛʽʜʨʦʙʽʦʣʦʛʽʾ ʅɸʅ ʋʢʨʘʾʥʠ 

ʆʙʦʜʦʚʩʴʢʠʡ ʆʣʝʢʩʘʥʜʨ ɻʨʠʛʦʨʦʚʠʯ, ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ʂʠʾʚʩʴʢʠʡ 

ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ʉʘʤʦʡʣʝʥʢʦ ɺʽʢʪʦʨ ʄʠʢʦʣʘʡʦʚʠʯ, ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ʉʥʽʞʢʦ ʉʝʨʛʽʡ ɯʚʘʥʦʚʠʯ, ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ʍʦʭʣʦʚ ɺʘʣʝʨʽʡ ʄʠʢʦʣʘʡʦʚʠʯ, ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ʆʜʝʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ 

ʝʢʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʐʘʢʽʨʟʘʥʦʚʘ ɾʘʥʥʝʪʪʘ ʈʘʰʠʜʦʚʥʘ, ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ʆʜʝʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ 

ʝʢʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʐʝʚʯʝʥʢʦ ʆʣʴʛʘ ɻʨʠʛʦʨʽʚʥʘ, ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

 

ʄɯɾʅɸʈʆɼʅɸ ʈɽɼɸʂʎɯʁʅɸ ʂʆʃɽɻɯʗ 

ʍʘʙʝʣ ʄʽʭʘʣ (Habel Michağ) ï PhD (ʅʘʫʢʠ ʧʨʦ ɿʝʤʣʶ), ɯʥʩʪʠʪʫʪ ʛʝʦʛʨʘʬʽʾ 

ʋʥʽʚʝʨʩʠʪʝʪʫ ʂʘʟʠʤʠʨʘ ɺʝʣʠʢʦʛʦ, ʤ. ɹʠʜʛʦʱ, ʇʦʣʴʱʘ 

 

ɺɯɼʇʆɺɯɼɸʃʔʅʀʁ ʉɽʂʈɽʊɸʈ 

ʃʫʢôʷʥʝʮʴ ʆʣʴʛʘ ɯʚʘʥʽʚʥʘ, ʢʘʥʜʠʜʘʪ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ  
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ɿ ʄ ɯ ʉ ʊ 
 
 

ɿɸɻɸʃʔʅɯ ʄɽʊʆɼʀʏʅɯ ɸʉʇɽʂʊʀ ɼʆʉʃɯɼɾɽʅʔ 

ʍʽʣʴʯʝʚʩʴʢʠʡ ɺ.ʂ., ɻʨʝʙʽʥʴ ɺ.ɺ. 
ɼʝʷʢʽ ʘʩʧʝʢʪʠ ʱʦʜʦ ʩʪʘʥʫ ʪʝʨʠʪʦʨʽʾ ʨʘʡʦʥʽʚ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ ʚʦʜ ʧʽʜ ʯʘʩ 
ʚʪʦʨʛʥʝʥʥʷ ʈʦʩʽʾ ʚ ʋʢʨʘʾʥʫ (2022 ʨ.)  éééééééééééé.ééééééééé..éé  
 

 

 

6 

ɯʚʘʥʦʚ ɭ.ɸ., ɹʣʘʞʢʦ ʅ.ɹ., ʇʠʣʠʧʦʚʠʯ ʆ.ɺ.  
ɹʦʣʦʪʘ ʄʘʣʦʛʦ ʇʦʣʽʩʩʷ ʪʘ ʾʭʥʻ ʛʝʦʝʢʦʣʦʛʽʯʥʝ ʟʥʘʯʝʥʥʷééééééééééééééé   
 

 

15 

ɻɯɼʈʆʃʆɻɯʗ. ɺʆɼʅɯ ʈɽʉʋʈʉʀ  

ʉʘʨʥʘʚʩʴʢʠʡ ʉ.ʇ., ɻʨʝʙʽʥʴ ɺ.ɺ. 

ʈʝʪʨʦʩʧʝʢʪʠʚʥʠʡ ʘʥʘʣʽʟ ʜʦʩʣʽʜʞʝʥʴ ʨʽʯʢʦʚʦʾ ʤʝʨʝʞʽ ʣʽʚʦʙʝʨʝʞʞʷ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʚʽʜ 
ʧʝʨʽʦʜʫ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʨʽʯʢʠ ʜʦ ʧʝʨʽʦʜʫ ʢʦʤʧʣʝʢʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ (XIX ʩʪ. 
ï ʧʦʯ. XXI ʩʪ.)éééééééééééééééééééééééééééééééééé. 
 

 

 

 

24 

ɻɯɼʈʆʍɯʄɯʗ. ɻɯɼʈʆɽʂʆʃʆɻɯʗ 

ɾʝʞʝʨʷ ʊ.ʇ., ɾʝʞʝʨʷ ɺ.ɸ., ʃʠʥʥʠʢ ʇ.ʄ. 
ʄʽʛʨʘʮʽʷ ʙʽʦʛʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʷʢ ʜʦʜʘʪʢʦʚʝ ʚʥʫʪʨʽʰʥʻ ʥʘʚʘʥʪʘʞʝʥʥʷ 
ʧʦʞʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʥʘ ʚʦʜʦʡʤʠ ʫʨʙʘʥʽʟʦʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ééééééééééééé 
 

        ɻɽʆɻʈɸʌɯʏʅɯ ɸʉʇɽʂʊʀ ɼʆʉʃɯɼɾɽʅʔ 
        ɻʃʆɹɸʃʔʅʆɻʆ ɻɯɼʈʆʃʆɻɯʏʅʆɻʆ ʎʀʂʃʋ 

 

 

57 

Shpyg V.M., Shchehlov O.A. 
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68 

ʇʷʩʝʮʴʢʘ ʉ.ɯ. 
ɺʽʜʢʣʘʜʝʥʥʷ ʦʞʝʣʝʜʽ ʢʘʪʝʛʦʨʽʾ ʅʗ (ʥʝʙʝʟʧʝʯʥʘ) ʪʘ ʉɻʗ (ʩʪʠʭʽʡʥʘ) ʤʘʩʦʚʦʛʦ ʭʘʨʘʢʪʝʨʫ 
ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʧʨʦʪʷʛʦʤ ʜʝʩʷʪʠʨʽʯ 1991-2000 ʨʨ., 2001-2010 ʨʨ., 

2011-2020 ʨʨ.éééééééééééééééééééééééééééé.éééééé. 
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ʍʽʣʴʯʝʚʩʴʢʠʡ ɺ.ʂ., ɻʨʝʙʽʥʴ ɺ.ɺ. 
ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

 

ɼɽʗʂɯ ɸʉʇɽʂʊʀ ʑʆɼʆ ʉʊɸʅʋ ʊɽʈʀʊʆʈɯɰ ʈɸʁʆʅɯɺ ʈɯʏʂʆɺʀʍ ɹɸʉɽʁʅɯɺ 
ʊɸ ʄʆʅɯʊʆʈʀʅɻʋ ɺʆɼ ʇɯɼ ʏɸʉ ɺʊʆʈɻʅɽʅʅʗ ʈʆʉɯɰ ɺ ʋʂʈɸɰʅʋ (2022 ʨ.) 

 
ʇʨʝʟʠʜʝʥʪ ʋʢʨʘʾʥʠ ɺʦʣʦʜʠʤʠʨ ɿʝʣʝʥʩʴʢʠʡ ʟʘʟʥʘʯʠʚ, ʱʦ ʩʪʘʥʦʤ ʥʘ 2 ʯʝʨʚʥʷ 2022 ʨ. ʨʦʩʽʡʩʴʢʽ ʚʽʡʩʴʢʘ 

ʢʦʥʪʨʦʣʶʚʘʣʠ ʙʣʠʟʴʢʦ 20 % ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. ʄʝʪʦʶ ʜʘʥʦʾ ʩʪʘʪʪʽ ʻ  ʦʮʽʥʶʚʘʥʥʷ ʩʪʘʥʫ ʪʝʨʠʪʦʨʽʡ 
ʨʘʡʦʥʽʚ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ ʋʢʨʘʾʥʠ ʱʦʜʦ ʾʭʥʴʦʛʦ ʧʦʪʨʘʧʣʷʥʥʷ ʧʽʜ ʢʦʥʪʨʦʣʴ ʨʦʩʽʡʩʴʢʠʭ ʚʽʡʩʴʢ ʚʣʽʪʢʫ 2022 ʨ., ʘ 
ʪʘʢʦʞ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʟʛʽʜʥʦ ʟ ʧʨʦʛʨʘʤʦʶ ʜʝʨʞʘʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚʦʜ, ʟʘʪʚʝʨʜʞʝʥʦʾ 
ʥʘʢʘʟʦʤ ʄʽʥʜʦʚʢʽʣʣʷ ʋʢʨʘʾʥʠ ʥʘ 2022 ʨ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʚʪʦʨʛʥʝʥʥʷ ʈʦʩʽʾ ʚ ʋʢʨʘʾʥʫ, ʩʪʘʥʦʤ ʥʘ 1 ʩʝʨʧʥʷ 2022 
ʨ. ʥʘ ʪʝʨʠʪʦʨʽʾ, ʷʢʘ ʪʠʤʯʘʩʦʚʦ ʢʦʥʪʨʦʣʶʚʘʣʘʩʷ ʨʦʩʽʡʩʴʢʠʤʠ ʚʽʡʩʴʢʘʤʠ: ʘ) ʧʦʚʥʽʩʪʶ ʟʥʘʭʦʜʠʣʠʩʷ 2 ʨʘʡʦʥʠ 
ʙʘʩʝʡʥʽʚ ʨʽʯʦʢ - ʂʨʠʤʫ (ʟ 2014 ʨ.) ʪʘ ʇʨʠʘʟʦʚôʷ; ʙ) ʯʘʩʪʢʦʚʦ ʧʝʨʝʙʫʚʘʣʠ 4 ʨʘʡʦʥʠ ʙʘʩʝʡʥʽʚ ʨʽʯʦʢ: ʙʣ. 69 % 
ʪʝʨʠʪʦʨʽʾ ʨʘʡʦʥʫ ʙʘʩʝʡʥʫ ʨ. ɼʦʥ, 22 % - ʨʘʡʦʥʫ ʙʘʩʝʡʥʫ ʨʽʯʦʢ ʇʨʠʯʦʨʥʦʤʦʨôʷ, 6% - ʨʘʡʦʥʫ ʙʘʩʝʡʥʫ ʨ. ɼʥʽʧʨʦ. 
ɿ ʢʨʫʧʥʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʥʘ ʟʘʭʦʧʣʝʥʽʡ ʨʦʩʽʡʩʴʢʠʤʠ ʚʽʡʩʴʢʘʤʠ ʪʝʨʠʪʦʨʽʾ  ʚʣʽʪʢʫ 2022 ʨ.: ʘ) ʧʦʚʥʽʩʪʶ 
ʟʥʘʭʦʜʠʣʠʩʷ 2 ʚʝʣʠʢʽ ʢʘʥʘʣʠ: ʇʽʚʥʽʯʥʦ-ʂʨʠʤʩʴʢʠʡ ʪʘ ʂʘʭʦʚʩʴʢʠʡ ʤʘʛʽʩʪʨʘʣʴʥʠʡ; ʙ) ʯʘʩʪʢʦʚʦ ʧʝʨʝʙʫʚʘʚ 1 
ʢʘʥʘʣ - 40% ʧʨʦʪʷʞʥʦʩʪʽ ʢʘʥʘʣʫ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ-ɼʦʥʙʘʩ; ʚ) ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ 
(ʨʘʡʦʥ ɼʦʥʙʘʩʫ); ʛ) ʥʠʞʥʷ ʯʘʩʪʠʥʘ ʂʘʭʦʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ (ʨʘʟʦʤ ʟ ʂʘʭʦʚʩʴʢʦʶ ɻɽʉ). 

ɿ ʧʦʯʘʪʢʫ ʚʦʻʥʥʦʾ ʘʛʨʝʩʽʾ ʈʦʩʽʾ ʚ ʩʠʩʪʝʤʽ ɼʝʨʞʚʦʜʘʛʝʥʪʩʪʚʘ ʋʢʨʘʾʥʠ ʧʨʠʧʠʥʠʣʘ ʨʦʙʦʪʫ ʦʜʥʘ ʟ 4-ʭ  
ʙʘʟʦʚʠʭ ʨʝʛʽʦʥʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ ʤʦʥʽʪʦʨʠʥʛʫ ʚʦʜ (ʉʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ). ʏʝʨʝʟ ʥʘʧʨʫʞʝʥʫ ʦʧʝʨʘʪʠʚʥʫ 
ʚʽʡʩʴʢʦʚʫ ʩʠʪʫʘʮʽʶ ʚ ʙʝʨʝʟʥʽ 2022 ʨ. ʧʽʜʨʦʟʜʽʣʠ ɼʝʨʞʚʦʜʘʛʝʥʪʩʪʚʘ ʚʽʜʽʙʨʘʣʠ ʧʨʦʙʠ ʚʦʜʠ ʣʠʰʝ ʥʘ 35 % 
ʧʫʥʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ. ɸ ʚʞʝ ʚ ʣʠʧʥʽ 2022 ʨ. ʧʨʦʙʠ ʚʦʜʠ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ ʥʘ 68 % ʧʫʥʢʪʽʚ, ʧʝʨʝʜʙʘʯʝʥʠʭ 
ʧʨʦʛʨʘʤʦʶ ʜʝʨʞʘʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚʦʜ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʪʦʨʛʥʝʥʥʷ ʈʦʩʽʾ ʚ ʋʢʨʘʾʥʫ, ʚʦʜʥʽ ʢʦʥʬʣʽʢʪʠ, ʨʘʡʦʥ ʨʽʯʢʦʚʦʛʦ ʙʘʩʝʡʥʫ, 
ʤʦʥʽʪʦʨʠʥʛ ʚʦʜ,  ʋʢʨʘʾʥʘ. 

 
ɺʩʪʫʧ. ʍʘʨʘʢʪʝʨʠʟʫʶʯʠ ʚʽʡʩʴʢʦʚʫ ʘʛʨʝʩʽʶ, ʷʢʫ ʨʦʟʧʦʯʘʣʘ ʈʦʩʽʡʩʴʢʘ ʌʝʜʝʨʘʮʽʷ ʧʨʦʪʠ 

ʋʢʨʘʾʥʠ 24 ʣʶʪʦʛʦ 2022 ʨ., ʇʨʝʟʠʜʝʥʪ ʋʢʨʘʾʥʠ ɺʦʣʦʜʠʤʠʨ ɿʝʣʝʥʩʴʢʠʡ ʫ ʟʚʝʨʥʝʥʥʽ ʜʦ 
ʇʘʣʘʪʠ ʜʝʧʫʪʘʪʽʚ ʃʶʢʩʝʤʙʫʨʛʫ 2 ʯʝʨʚʥʷ 2022 ʨ. ʟʘʟʥʘʯʠʚ: çʉʪʘʥʦʤ ʥʘ ʩʴʦʛʦʜʥʽ ʨʦʩʽʡʩʴʢʽ 
ʚʽʡʩʴʢʘ ʢʦʥʪʨʦʣʶʶʪʴ ʙʣʠʟʴʢʦ 20 % ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʮʝ 125 ʪʠʩʷʯ ʢʤ2è [3]. 

ɺʽʜʦʤʦ, ʱʦ ʚ ʭʦʜʽ ʟʙʨʦʡʥʠʭ ʢʦʥʬʣʽʢʪʽʚ ʽ ʚʽʡʥ ʯʘʩʪʦ ʥʘʚʤʠʩʥʦ ʘʙʦ ʥʝʥʘʚʤʠʩʥʦ 
ʟʘʚʜʘʻʪʴʩʷ ʰʢʦʜʘ ʚʦʜʥʠʤ ʦʙôʻʢʪʘʤ (ʚʦʜʥʽʡ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ), ʪʦʙʪʦ ʚʠʥʠʢʘʶʪʴ ʚʦʜʥʽ 
ʢʦʥʬʣʽʢʪʠ [8, 16].  

ɺʦʜʥʽ ʢʦʥʬʣʽʢʪʠ ʟʛʽʜʥʦ ʟ ʤʽʞʥʘʨʦʜʥʦʶ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʪʠʧʠ ʟʘʣʝʞʥʦ 
ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʠ, ʚʧʣʠʚʫ ʥʘ ʚʦʜʫ ʯʠ ʨʦʣʽ ʚʦʜʠ ʧʽʜ ʯʘʩ ʢʦʥʬʣʽʢʪʫ [23]. ɺʦʜʘ (ʘʙʦ 
ʚʦʜʥʘ ʩʠʩʪʝʤʘ) ʤʦʞʝ ʙʫʪʠ ʪʨʠʛʝʨʦʤ, ʟʙʨʦʻʶ ʘʙʦ ʞʝʨʪʚʦʶ. 

ɺʦʜʘ ʷʢ ʪʨʠʛʝʨ -  ʚʦʜʘ ʻ ʢʣʶʯʦʚʦʶ ʧʨʠʯʠʥʦʶ ʢʦʥʬʣʽʢʪʫ, ʢʦʣʠ ʚʠʥʠʢʘʻ ʩʫʧʝʨʝʯʢʘ ʟʘ 
ʢʦʥʪʨʦʣʴ ʥʘʜ ʚʦʜʥʠʤ ʦʙôʻʢʪʦʤ ʘʙʦ ʢʦʣʠ ʝʢʦʥʦʤʽʯʥʠʡ ʪʘ ʬʽʟʠʯʥʠʡ ʜʦʩʪʫʧ ʜʦ ʚʦʜʠ 
ʧʦʚ'ʷʟʘʥʠʡ ʟ ʥʘʩʠʣʴʩʪʚʦʤ. 

ɺʦʜʘ ʷʢ ʟʙʨʦʷ - ʚʦʜʥ̔ ʦʙôʻʢʪʠ (ʚʦʜʥʽ ʨʝʩʫʨʩʠ) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʚ 
ʟʙʨʦʡʥʦʤʫ ʢʦʥʬʣʽʢʪʽ. 

ɺʦʜʘ ʷʢ ʞʝʨʪʚʘ - ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʨʫʡʥʫʚʘʥʥʷ ʘʙʦ  ʧʦʰʢʦʜʞʝʥʥʷ ʚʦʜʥʦʾ 
ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʷʢ ʥʘʚʤʠʩʥʦ, ʪʘʢ ʽ ʚʠʧʘʜʢʦʚʦ ʚ ʥʘʩʣʽʜʦʢ ʟʙʨʦʡʥʠʭ ʢʦʥʬʣʽʢʪʽʚ. 

ʊʝʨʠʪʦʨʽʷ ʋʢʨʘʾʥʠ ʟʘʡʤʘʻ ʧʣʦʱʫ 603,7 ʪʠʩ. ʢʤ2 (ʜʣʷ ʧʦʨʽʚʥʷʥʥʷ ʧʣʦʱʽ ʜʝʷʢʠʭ ʢʨʘʾʥ: 
ʌʨʘʥʮʽʷ ʽʟ ʟʘʤʦʨʩʴʢʠʤʠ ʪʝʨʠʪʦʨʽʷʤʠ 643,8 ʪʠʩ. ʢʤ2; ʌʈʅ ï 357 ʪʠʩ. ʢʤ2; ɺʝʣʠʢʘ ɹʨʠʪʘʥʽʷ - 
242,5 ʪʠʩ. ʢʤ2). ɿʛʽʜʥʦ ʛʽʜʨʦʛʨʘʬʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 2016 ʨ., ʥʘ ʾʾ ʪʝʨʠʪʦʨʽʾ 
ʚʠʜʽʣʝʥʦ 9 ʨʘʡʦʥʽʚ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ, ʫʧʨʘʚʣʽʥʥʷ ʷʢʠʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʤʠ 
ʙʘʩʝʡʥʦʚʠʤʠ ʫʧʨʘʚʣʽʥʥʷʤʠ ɼʝʨʞʘʚʥʦʛʦ ʘʛʝʥʪʩʪʚʘ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ (ɼʝʨʞʚʦʜʘʛʝʥʪʩʪʚʘ) 
ʋʢʨʘʾʥʠ. ʇʦʩʪʘʻ ʧʠʪʘʥʥʷ ï ʘ ʷʢʽ ʨʘʡʦʥʠ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ ʋʢʨʘʾʥʠ ʘʙʦ ʾʭʥʽ ʯʘʩʪʠʥʠ 
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ʧʦʪʨʘʧʣʷʶʪʴ ʥʘ ʪʝʨʠʪʦʨʽʶ, ʷʢʫ ʪʠʤʯʘʩʦʚʦ ʢʦʥʪʨʦʣʶʚʘʣʠ ʨʦʩʽʡʩʴʢʽ ʚʽʡʩʴʢʘ ʚʣʽʪʢʫ 2022 ʨ.? 
ʗʢ ʟʜʽʡʩʥʶʻʪʴʩʷ ʤʦʥʽʪʦʨʠʥʛ ʚʦʜ? 

ɸʥʘʣʽʟ ʚʠʢʦʥʘʥʠʭ ʨʘʥʽʰʝ ʜʦʩʣʽʜʞʝʥʴ. ʆʜʥʠʤ ʟ ʧʝʨʰʠʭ ʨʦʟʛʣʷʜ ʧʨʦʙʣʝʤʠ ʚʦʜʥʠʭ 
ʢʦʥʬʣʽʢʪʽʚ ʫ ʩʚʽʪʽ ʟʘʧʦʯʘʪʢʫʚʘʚ ʫ 1990-ʽ ʨʦʢʠ ʘʤʝʨʠʢʘʥʩʴʢʠʡ ʚʯʝʥʠʡ ʇʽʪʝʨ ɻʣʝʡʢ [16, 17].  
ʅʠʤ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʝʨʰʫ ʢʣʘʩʠʬʽʢʘʮʽʶ ʚʦʜʥʠʭ ʢʦʥʬʣʽʢʪʽʚ. 

ʉʝʨʝʜ ʫʢʨʘʾʥʩʴʢʠʭ ʘʚʪʦʨʽʚ ʫ ʢʦʥʪʝʢʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʠʪʘʥʥʷ ʚʦʜʥʠʭ ʢʦʥʬʣʽʢʪʽʚ, 
ʧʦʚôʷʟʘʥʠʭ ʟʽ ʟʙʨʦʡʥʠʤʠ ʜʽʷʤʠ ʷʢ ʫ ʩʚʽʪʽ, ʪʘʢ ʽ ʚ ʋʢʨʘʾʥʽ, ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ ʧʫʙʣʽʢʘʮʽʾ ɺ.ʂ. 
ʍʽʣʴʯʝʚʩʴʢʦʛʦ, ʟʦʢʨʝʤʘ ʧʦ ʢʣʘʩʠʬʽʢʘʮʽʡʥʠʭ ʦʟʥʘʢʘʭ ʚʦʜʥʠʭ ʢʦʥʬʣʽʢʪʽʚ [8, 10, 21], ʚʦʜʥʠʭ 
ʢʦʥʬʣʽʢʪʘʭ ʥʘ ɼʦʥʙʘʩʽ ʧʽʩʣʷ 2014 ʨ.  [7, 22]. ɺ ʨʦʙʦʪʽ ʉ.ʇ. ɯʚʘʥʶʪʠ, ʷʢʘ ʩʪʦʩʫʻʪʴʩʷ 
ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʜʽʡʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ɼʦʥʙʘʩʫ ʥʘʛʦʣʦʰʫʻʪʴʩʷ 
ʥʘ ʟʥʠʞʝʥʥʽ ʨʠʟʠʢʽʚ ʚʠʥʠʢʥʝʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʫ ʢʦʥʪʝʢʩʪʽ ʟʘʭʠʩʪʫ ʢʨʠʪʠʯʥʦʾ 
ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ [4]. ɺ ʪʝʭʥʽʯʥʦʤʫ ʟʚʽʪʽ ʢʦʦʨʜʠʥʘʪʦʨʘ ʧʨʦʝʢʪʽʚ ʆɹʉɭ ʚ ʋʢʨʘʾʥʽ ʟʘ 2018 ʨ. 
ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʙʘʩʝʡʥ ʉʽʚʝʨʩʴʢʦʛʦ ɼʽʥʮʷ ʪʘ ʯʠʥʥʠʢʠ ʚʧʣʠʚʫ ʥʘ ʡʦʛʦ ʩʪʘʥ ʚ ʫʤʦʚʘʭ 
ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ [6].  

ʇʠʪʘʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʥʝʙʝʟʧʝʢʠ ʛʽʜʨʦʩʬʝʨʠ ɼʦʥʙʘʩʫ ʥʘ ʝʪʘʧʽ ʟʘʪʦʧʣʝʥʥʷ ʚʫʛʽʣʴʥʠʭ 
ʰʘʭʪ ʫ ʩʢʣʘʜʥʠʭ ʫʤʦʚʘʭ ʧʽʩʣʷ 2014 ʨ. ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʚ ʧʫʙʣʽʢʘʮʽʷʭ ɭ.ʆ. ʗʢʦʚʣʻʚʘ ʟʽ 
ʩʧʽʚʘʚʪʦʨʘʤʠ [15, 26]. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʪʨʘʢʪʫʚʘʥʥʷ ʧʦʥʷʪʪʷ çʚʦʜʥʠʡ ʢʦʥʬʣʽʢʪè ʚʞʝ ʧʦʪʨʘʧʠʣʦ ʜʦ 
çɻʽʜʨʦʣʦʛʽʯʥʦʛʦ ʩʣʦʚʥʠʢʘè [9].ʪʘ çɻʽʜʨʦʭʽʤʽʯʥʦʛʦ ʩʣʦʚʥʠʢʘè [14], ʚʠʜʘʥʠʭ ʚ ʋʢʨʘʾʥʽ ʚ 
2022 ʨ. 

ʇʨʦʷʚʣʷʻʪʴʩʷ ʪʘʢʦʞ ʽʥʪʝʨʝʩ ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦʾ ʛʨʦʤʘʜʩʴʢʦʩʪʽ ʷʢ ʜʦ ʟʘʛʘʣʴʥʠʭ 
ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʧʦʚôʷʟʘʥʠʭ ʟ ʚʽʡʥʦʶ ʈʦʩʽʾ ʚ ʋʢʨʘʾʥʽ [18, 24], ʪʘʢ ʽ ʜʦ ʛʽʜʨʦʣʦʛʽʯʥʠʭ. 
ɿʦʢʨʝʤʘ, ʚʽʜʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʫʢʨʘʾʥʩʴʢʘ "ʨʽʯʢʘ-ʛʝʨʦʡ" ɯʨʧʽʥʴ ʜʦʧʦʤʦʛʣʘ ʚʨʷʪʫʚʘʪʠ ʂʠʾʚ 
ʚʝʩʥʦʶ 2022 ʨ. ʧʽʜ ʯʘʩ ʥʘʩʪʫʧʫ ʨʦʩʽʡʩʴʢʠʭ ʚʽʡʩʴʢ. ɸʣʝ ʷʢʘ ʧʦʜʘʣʴʰʘ ʜʦʣʷ ʾʾ ʙʘʩʝʡʥʫ? [25]. 

   ʄʝʪʘ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ï ʦʮʽʥʠʪʠ ʩʪʘʥ ʪʝʨʠʪʦʨʽʡ ʜʝʷʢʠʭ ʨʘʡʦʥʽʚ ʨʽʯʢʦʚʠʭ 
ʙʘʩʝʡʥʽʚ ʋʢʨʘʾʥʠ ʱʦʜʦ ʾʭʥʴʦʛʦ ʧʦʪʨʘʧʣʷʥʥʷ ʧʽʜ ʪʠʤʯʘʩʦʚʠʡ ʢʦʥʪʨʦʣʴ ʨʦʩʽʡʩʴʢʠʭ ʚʽʡʩʴʢ 
ʚʣʽʪʢʫ 2022 ʨ., ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʟʛʽʜʥʦ ʟ ʧʨʦʛʨʘʤʦʶ 
ʜʝʨʞʘʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚʦʜ, ʟʘʪʚʝʨʜʞʝʥʦʾ ʥʘʢʘʟʦʤ ʄʽʥʽʩʪʝʨʩʪʚʘ ʟʘʭʠʩʪʫ ʜʦʚʢʽʣʣʷ ʪʘ 
ʧʨʠʨʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ ʥʘ 2022 ʨ.  

ʄʘʪʝʨʽʘʣʠ ʪʘ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʠʢʦʨʠʩʪʘʥʦ ʤʘʪʝʨʽʘʣʠ ʟ ʦʬʽʮʽʡʥʦʛʦ ʩʘʡʪʫ 
ɼʝʨʞʚʦʜʘʛʝʥʪʩʪʚʘ ʋʢʨʘʾʥʠ ʩʪʦʩʦʚʥʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚʦʜ ʚ 2022 ʨ. [1, 2], ʽʥʪʝʨʘʢʪʠʚʥʫ ʢʘʨʪʫ 
ɯʥʩʪʠʪʫʪʫ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʡʥʠ (ISW) ï ʘʥʘʣʽʪʠʯʥʦʛʦ ʮʝʥʪʨʫ, ʷʢʠʡ ʤʽʩʪʠʪʴʩʷ ʫ ɺʘʰʠʥʛʪʦʥʽ, 
ʉʐɸ [19]. ʦʧʫʙʣʽʢʦʚʘʥʽ ʤʘʪʝʨʽʘʣʠ ʟ ʛʽʜʨʦʛʨʘʬʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ 2016 ʨ. 
[13], ʩʫʯʘʩʥʠʭ ʢʽʣʴʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʽ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ [11, 12, 20], 
ʧʨʦʷʚʘʭ ʚʦʜʥʠʭ ʢʦʥʬʣʽʢʪʽʚ [7, 8, 22]. ɿʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʤʝʪʦʜʠ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ 
ʪʘ ʢʘʨʪʦʛʨʘʬʽʯʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ  
1. ɻʽʜʨʦʛʨʘʬʽʯʥʝ ʨʘʡʦʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ 
ɻʽʜʨʦʛʨʘʬʽʯʥʝ ʨʘʡʦʥʫʚʘʥʥʷ ï ʧʦʜʽʣ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʥʘ ʛʽʜʨʦʛʨʘʬʽʯʥʽ ʦʜʠʥʠʮʽ, ʱʦ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʣʘʥʽʚ ʫʧʨʘʚʣʽʥʥʷ ʨʽʯʢʦʚʠʤʠ ʙʘʩʝʡʥʘʤʠ. 
ʅʘʡʚʘʞʣʠʚʽʰʦʶ ʦʜʠʥʠʮʝʶ ʻ ʨʘʡʦʥ ʨʽʯʢʦʚʦʛʦ ʙʘʩʝʡʥʫ.  

ʈʘʡʦʥ ʨʽʯʢʦʚʦʛʦ ʙʘʩʝʡʥʫ ï ʛʦʣʦʚʥʘ ʦʜʠʥʠʮʷ ʫʧʨʘʚʣʽʥʥʷ ʫ ʛʘʣʫʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ 
ʦʭʦʨʦʥʠ ʚʦʜ ʪʘ ʚʽʜʪʚʦʨʝʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʨʽʯʢʦʚʦʛʦ ʙʘʩʝʡʥʫ (ʩʫʩʽʜʥʽʭ 
ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ) ʪʘ ʧʦʚôʷʟʘʥʠʭ ʟ ʥʠʤʠ ʧʨʠʙʝʨʝʞʥʠʭ ʽ ʧʽʜʟʝʤʥʠʭ ʚʦʜ. ʈʘʡʦʥ ʨʽʯʢʦʚʦʛʦ 
ʙʘʩʝʡʥʫ ʤʦʞʝ ʧʦʜʽʣʷʪʠʩʷ ʥʘ ʜʨʽʙʥʽʰʽ ʦʜʠʥʠʮʽ ï ʩʫʙʙʘʩʝʡʥʠ (ʪʘʙʣ. 1). 

ʉʫʙʙʘʩʝʡʥ ï ʯʘʩʪʠʥʘ ʨʽʯʢʦʚʦʛʦ ʙʘʩʝʡʥʫ, ʩʪʽʢ ʚʦʜʠ ʟ ʷʢʦʾ ʧʦʩʣʽʜʦʚʥʦ ʯʝʨʝʟ ʧʦʚ'ʷʟʘʥʽ 
ʚʦʜʦʡʤʠ ʽ ʚʦʜʦʪʦʢʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʜʦ ʛʦʣʦʚʥʦʾ ʨʽʯʢʠ ʙʘʩʝʡʥʫ ʘʙʦ ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʦʾ 
ʜʽʣʷʥʢʠ ʥʠʞʯʝ ʟʘ ʪʝʯʽʻʶ. 

ɺ ʋʢʨʘʾʥʽ ʚʩʪʘʥʦʚʣʝʥʦ 9 ʨʘʡʦʥʽʚ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ: ɼʥʽʧʨʘ; ɼʥʽʩʪʨʘ; ɼʫʥʘʶ; 
ʇʽʚʜʝʥʥʦʛʦ ɹʫʛʫ; ɼʦʥʫ; ɺʽʩʣʠ; ʨʽʯʦʢ ʂʨʠʤʫ; ʨʽʯʦʢ ʇʨʠʯʦʨʥʦʤʦʨôʷ; ʨʽʯʦʢ ʇʨʠʘʟʦʚôʷ (ʨʠʩ. 1). ɺ 
ʜʝʷʢʠʭ ʨʘʡʦʥʘʭ ʙʘʩʝʡʥʽʚ ʨʽʯʦʢ ʚʠʜʽʣʝʥʽ ʩʫʙʙʘʩʝʡʥʠ ï ʚʩʴʦʛʦ 13 (ʜʠʚ. ʪʘʙʣ. 1). 

2. ʈʘʡʦʥʠ ʙʘʩʝʡʥʽʚ ʨʽʯʦʢ ʋʢʨʘʾʥʠ ʽ ʪʝʨʠʪʦʨʽʷ, ʷʢʘ ʪʠʤʯʘʩʦʚʦ 
ʢʦʥʪʨʦʣʶʚʘʣʘʩʷ ʨʦʩʽʡʩʴʢʠʤʠ ʚʽʡʩʴʢʘʤʠ ʥʘ 1 ʩʝʨʧʥʷ 2022 ʨ. 

ɿ ʧʦʯʘʪʢʫ ʚʪʦʨʛʥʝʥʥʷ ʈʦʩʽʾ  ʚ ʋʢʨʘʾʥʫ 24 ʣʶʪʦʛʦ 2022 ʨ. ɯʥʩʪʠʪʫʪ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʡʥʠ 
(ʉʐɸ) ʧʫʙʣʽʢʫʻ ʽʥʪʝʨʘʢʪʠʚʥʫ ʢʘʨʪʫ ʽʟ ʟʦʙʨʘʞʝʥʥʷʤ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʷʢʫ ʢʦʥʪʨʦʣʶʚʘʣʠ 
ʨʦʩʽʡʩʴʢʽ ʚʽʡʩʴʢʘ ʚ ʨʽʟʥʽ ʧʝʨʽʦʜʠ [19]. ɺ ʜʘʥʽʡ ʩʪʘʪʪʽ ʚʠʢʦʨʠʩʪʘʥʦ ʢʘʨʪʫ ʟʘ 01.08.2022 ʨ. ʽ 
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ʩʫʤʽʱʝʥʦ ʟ ʢʘʨʪʦʶ ʛʽʜʨʦʛʨʘʬʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʋʢʨʘʾʥʠ. ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ. 1, ʥʘ 01.08.2022 
ʨ. ʥʘ ʪʝʨʠʪʦʨʽʾ, ʷʢʘ ʪʠʤʯʘʩʦʚʦ ʢʦʥʪʨʦʣʶʚʘʣʘʩʷ ʨʦʩʽʡʩʴʢʠʤʠ ʚʽʡʩʴʢʘʤʠ, ʧʦʚʥʽʩʪʶ 
ʟʘʣʠʰʘʣʠʩʷ ʨʘʡʦʥ ʙʘʩʝʡʥʫ ʨʽʯʦʢ ʂʨʠʤʫ (ʟ 2014 ʨ.) ʪʘ ʨʘʡʦʥ ʙʘʩʝʡʥʫ ʨʽʯʦʢ ʇʨʠʘʟʦʚôʷ. ɿʘ 
ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ArcGIS ʚʠʟʥʘʯʝʥʦ, ʱʦ ʙʣʠʟʴʢʦ 69 % ʪʝʨʠʪʦʨʽʾ 
ʨʘʡʦʥʫ ʙʘʩʝʡʥʫ ʨ. ɼʦʥ, 22 % ʨʘʡʦʥʫ ʙʘʩʝʡʥʫ ʨʽʯʦʢ ʇʨʠʯʦʨʥʦʤʦʨôʷ, 6 % ʨʘʡʦʥʫ ʙʘʩʝʡʥʫ ʨ. 
ɼʥʽʧʨʦ ʟʥʘʭʦʜʠʣʠʩʷ ʧʽʜ ʦʢʫʧʘʮʽʻʶ (ʪʘʙʣ. 2). 

 
ʊʘʙʣʠʮʷ 1. ʇʝʨʝʣʽʢ ʨʘʡʦʥʽʚ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ ʪʘ ʩʫʙʙʘʩʝʡʥʽʚ ʟʛʽʜʥʦ ʛʽʜʨʦʛʨʘʬʽʯʥʦʛʦ 

ʨʘʡʦʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, 2016 ʨ. [13] 

ˉ  ʅʘʟʚʘ ʨʘʡʦʥʫ ʨʽʯʢʦʚʦʛʦ ʙʘʩʝʡʥʫ ˉ  ʅʘʟʚʘ ʩʫʙʙʘʩʝʡʥʫ 

1 ʈʘʡʦʥ ʙʘʩʝʡʥʫ ʨʽʯʢʠ ɼʥʽʧʨʦ  1 ʉʫʙʙʘʩʝʡʥ ɺʝʨʭʥʴʦʛʦ ɼʥʽʧʨʘ 

  2 ʉʫʙʙʘʩʝʡʥ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ 

  3 ʉʫʙʙʘʩʝʡʥ ʅʠʞʥʴʦʛʦ ɼʥʽʧʨʘ 

  4 ʉʫʙʙʘʩʝʡʥ ʨʽʯʢʠ ʇʨʠʧôʷʪʴ 

  5 ʉʫʙʙʘʩʝʡʥ ʨʽʯʢʠ ɼʝʩʥʘ 

2 ʈʘʡʦʥ ʙʘʩʝʡʥʫ ʨʽʯʢʠ ɼʥʽʩʪʝʨ   

3 ʈʘʡʦʥ ʙʘʩʝʡʥʫ ʨʽʯʢʠ ɼʫʥʘʡ 6 ʉʫʙʙʘʩʝʡʥ ʨʽʯʢʠ ʊʠʩʘ 

  7 ʉʫʙʙʘʩʝʡʥ ʨʽʯʢʠ ʇʨʫʪ 
 

  8 ʉʫʙʙʘʩʝʡʥ ʨʽʯʢʠ ʉʽʨʝʪ 

  9 ʉʫʙʙʘʩʝʡʥ ʅʠʞʥʴʦʛʦ ɼʫʥʘʶ 

4 ʈʘʡʦʥ ʙʘʩʝʡʥʫ ʨʽʯʢʠ ʇʽʚʜʝʥʥʠʡ ɹʫʛ   

5 ʈʘʡʦʥ ʙʘʩʝʡʥʫ ʨʽʯʢʠ ɼʦʥ 10 ʉʫʙʙʘʩʝʡʥ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ 

  11 ʉʫʙʙʘʩʝʡʥ ʅʠʞʥʴʦʛʦ ɼʦʥʫ 

6 ʈʘʡʦʥ ʙʘʩʝʡʥʫ ʨʽʯʢʠ ɺʽʩʣʘ 12 ʉʫʙʙʘʩʝʡʥ ʨʽʯʢʠ ɿʘʭʽʜʥʠʡ ɹʫʛ 

  13 ʉʫʙʙʘʩʝʡʥ ʨʽʯʢʠ ʉʘʥ 

7 ʈʘʡʦʥ ʙʘʩʝʡʥʫ ʨʽʯʦʢ ʂʨʠʤʫ   

8 ʈʘʡʦʥ ʙʘʩʝʡʥʫ ʨʽʯʦʢ ʇʨʠʯʦʨʥʦʤʦʨ'ʷ   

9 ʈʘʡʦʥ ʙʘʩʝʡʥʫ ʨʽʯʦʢ ʇʨʠʘʟʦʚ'ʷ   
 
 

 

ʈʠʩ. 1. ʂʘʨʪʦʩʭʝʤʘ ʛʽʜʨʦʛʨʘʬʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʋʢʨʘʾʥʠ, ʥʘ ʷʢʽʡ ʧʦʟʥʘʯʝʥʦ ʯʦʨʥʠʤʠ 
ʰʪʨʠʭʦʚʠʤʠ ʣʽʥʽʷʤʠ ʪʝʨʠʪʦʨʽʷ, ʷʢʘ ʪʠʤʯʘʩʦʚʦ ʢʦʥʪʨʦʣʶʚʘʣʘʩʷ ʚʽʡʩʴʢʘʤʠ ʈʦʩʽʡʩʴʢʦʾ 
ʌʝʜʝʨʘʮʽʾ ʩʪʘʥʦʤ ʥʘ 1 ʩʝʨʧʥʷ 2022 ʨ.; ʜʞʝʨʝʣʦ: ʨʦʟʨʦʙʢʘ ʘʚʪʦʨʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʘʨʪʠ ISW 
[19]  
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ʊʘʙʣʠʮʷ 2. ʊʝʨʠʪʦʨʽʾ ʨʘʡʦʥʽʚ ʙʘʩʝʡʥʽʚ ʨʽʯʦʢ ʋʢʨʘʾʥʠ, ʱʦ ʪʠʤʯʘʩʦʚʦ ʢʦʥʪʨʦʣʶʚʘʣʠʩʷ 
ʚʽʡʩʴʢʘʤʠ ʈʦʩʽʡʩʴʢʦʾ ʌʝʜʝʨʘʮʽʾ (ʈʌ) ʩʪʘʥʦʤ ʥʘ 01.08. 2022 ʨ. (ʜʞʝʨʝʣʦ: ʨʦʟʨʦʙʢʘ ʘʚʪʦʨʽʚ) 

ʅʘʟʚʘ ʨʘʡʦʥʫ ʨʽʯʢʦʚʦʛʦ ʙʘʩʝʡʥʫ 
ʇʣʦʱʘ ʨʘʡʦʥʫ 
ʨʽʯʢʦʚʦʛʦ ʙʘʩʝʡʥʫ, 

ʢʤ
2
 

ʇʣʦʱʘ, ʪʠʤʯʘʩʦʚʦ 
ʦʢʫʧʦʚʘʥʘ ʈʌ, ʢʤ

2
 

ʇʣʦɦʘ, 
ʪʠʤʯʘʩʦʚʦ 

ʦʢʫʧʦʚʘʥʘ ʈʌ, % 

ʈʘʡʦʥ ʙʘʩʝʡʥʫ ʨʽʯʦʢ ʂʨʠʤʫ 26943,7 26943,7 100 

ʈʘʡʦʥ ʙʘʩʝʡʥʫ ʨʽʯʦʢ ʇʨʠʘʟʦʚ'ʷ 36473,1 36473,1 100 

ʈʘʡʦʥ ʙʘʩʝʡʥʫ ʨʽʯʢʠ ɼʦʥ 54611,0 37647,8 69 

ʈʘʡʦʥ ʙʘʩʝʡʥʫ ʨʽʯʦʢ ʇʨʠʯʦʨʥʦʤʦʨ'ʷ 27129,5 6003,5 22 

ʈʘʡʦʥ ʙʘʩʝʡʥʫ ʨʽʯʢʠ ɼʥʽʧʨʦ 295525,3 19162,8 6 

 
3. ʇʦʚʝʨʭʥʝʚʽ ʚʦʜʥʽ ʦʙôʻʢʪʠ 
ʋ ʪʘʙʣ. 3 ʢʽʣʴʢʽʩʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʥʽ ʦʙôʻʢʪʠ ʚ ʋʢʨʘʾʥʽ..  
 
ʊʘʙʣʠʮʷ 3. ʂʽʣʴʢʽʩʪʴ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʚ ʋʢʨʘʾʥʽ [11] 

ɺʦʜʥʽ ʦʙôʻʢʪʠ ʂʽʣʴʢʽʩʪʴ ʇʨʠʤʽʪʢʠ 

ɺʦʜʦʪʦʢʠ 

ʈʽʯʢʠ 63119 ɺʝʣʠʢʽ (> 50 ʪʠʩ. ʢʤ
2
) ï 8 ʨʽʯʦʢ: ɼʥʽʧʨʦ, ɼʥʽʩʪʝʨ, ɼʫʥʘʡ, ɼʝʩʥʘ, 

ʇʨʠʧôʷʪʴ, ʇʽʚʜʝʥʥʠʡ ɹʫʛ, ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ, ʊʠʩʘ.  
ʉʝʨʝʜʥʽ (2,0-50 ʪʠʩ. ʢʤ

2
) ï 82 ʨʽʯʢʠ.   

ʄʘʣʽ (< 2,0 ʪʠʩ. ʢʤ
2
) ï 63029 ʨʽʯʦʢ (ʘʙʦ 99,87%) 

ʂʘʥʘʣʠ 6 ʇʽʚʥʽʯʥʦ-ʂʨʠʤʩʴʢʠʡ ï 403 ʢʤ, ɼʥʽʧʨʦïɼʦʥʙʘʩ ï 262 ʢʤ, ɼʥʽʧʨʦï

ɯʥʛʫʣʝʮʴ ï 151 ʢʤ, ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴïɼʦʥʙʘʩ ï 133 ʢʤ, ʂʘʭʦʚʩʴʢʠʡ ï 

130 ʢʤ, ɼʥʽʧʨʦïʂʨʠʚʠʡ ʈʽʛ ï 42 ʢʤ 

ɺʦʜʦʡʤʠ 

ʆʟʝʨʘ 20000 ɼʫʞʝ ʚʝʣʠʢʽ (> 100 ʢʤ
2
) ï ʦʟʝʨʦ ʗʣʧʫʛ 

ɺʝʣʠʢʽ (10ï100 ʢʤ
2
) ï 21 ʦʟʝʨʦ 

ʉʝʨʝʜʥʽ (1ï10 ʢʤ
2
) ï ʙʣ. 70 ʦʟʝʨ 

ʄʘʣʽ  (0,5ï1,0 ʢʤ
2
) ʪʘ ʜʫʞʝ ʤʘʣʽ  (< 0,5 ʢʤ

2
) ï ʚʩʽ ʽʥʰʽ ʦʟʝʨʘ (ʘʙʦ 99,54 

%) 

ɺʦʜʦʩʭʦʚʠʱʘ 1054 ɼʫʞʝ ʚʝʣʠʢʽ (10ï50 ʢʤ
3
) ï 2 ʚʦʜʦʩʭʦʚʠʱʘ ʥʘ ɼʥʽʧʨʽ (ʂʨʝʤʝʥʯʫʮʴʢʝ ʽ 

ʂʘʭʦʚʩʴʢʝ)   
ɺʝʣʠʢʽ (1,0ï10 ʢʤ

3
) ï 5 ʚʦʜʦʩʭʦʚʠʱ: ʟ ʥʠʭ 4 ʥʘ ɼʥʽʧʨʽ (ʂʠʾʚʩʴʢʝ, 

ʂʘʥʽʚʩʴʢʝ, ʂʘʤôʷʥʩʴʢʝ, ɼʥʽʧʨʦʚʩʴʢʝ) ʽ ʦʜʥʝ ʥʘ ɼʥʽʩʪʨʽ (ɼʥʽʩʪʨʦʚʩʴʢʝ) 
ʉʝʨʝʜʥʽ (0,1ï1,0 ʢʤ

3
) ï 11 ʚʦʜʦʩʭʦʚʠʱ (1,0%) 

ʅʝʚʝʣʠʢʽ (0,01ï0,1 ʢʤ
3
) ï 88 ʚʦʜʦʩʭʦʚʠʱ (8,4%) 

ʄʘʣʽ (< 0,01 ʢʤ
3
) ï 948 ʚʦʜʦʩʭʦʚʠʱ (89,9%) 

ʉʪʘʚʠ 50793 ɼʫʞʝ ʚʝʣʠʢʽ (> 500 ʪʠʩ. ʤ
3
) ʪʘ ʚʝʣʠʢʽ (200ï500 ʪʠʩ. ʤ

3
) ï 13% 

ʉʝʨʝʜʥʽ (50ï200 ʪʠʩ. ʤ
3
) ï 29% 

ʄʘʣʽ (10-50 ʪʠʩ. ʤ
3
) ʪʘ ʜʫʞʝ ʤʘʣʽ (< 10 ʪʠʩ. ʤ

3
) ï  58% 

 
ʅʘ ʪʝʨʠʪʦʨʽʾ, ʷʢʘ ʪʠʤʯʘʩʦʚʦ ʢʦʥʪʨʦʣʶʚʘʣʘʩʷ ʨʦʩʽʡʩʴʢʠʤʠ ʚʽʡʩʴʢʘʤʠ ʚʣʽʪʢʫ 2022 ʨ., 

ʚʠʷʚʠʣʠʩʷ: ʟ ʚʝʣʠʢʠʭ ʨʽʯʦʢ - ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʙʘʩʝʡʥʫ ʨ. ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (ʨʘʡʦʥ ɼʦʥʙʘʩʫ); 
ʟ ʢʨʫʧʥʠʭ ʢʘʥʘʣʽʚ ï ʧʦʚʥʽʩʪʶ ʇʽʚʥʽʯʥʦ-ʂʨʠʤʩʴʢʠʡ ʪʘ ʂʘʭʦʚʩʴʢʠʡ ʤʘʛʽʩʪʨʘʣʴʥʠʡ ʢʘʥʘʣʠ, 40% 
ʧʨʦʪʷʞʥʦʩʪʽ ʢʘʥʘʣʫ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ-ɼʦʥʙʘʩ (ʪʘʙʣ. 4); ʟ ʚʝʣʠʢʠʭ ʚʦʜʦʩʭʦʚʠʱ ï ʥʠʞʥʷ 
ʯʘʩʪʠʥʘ ʂʘʭʦʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ (ʨʘʟʦʤ ʟ ɻɽʉ). 

 
ʊʘʙʣʠʮʷ 4. ʇʨʦʪʷʞʥʽʩʪʴ ʢʨʫʧʥʠʭ ʢʘʥʘʣʽʚ ʋʢʨʘʾʥʠ, ʱʦ ʪʠʤʯʘʩʦʚʦ ʢʦʥʪʨʦʣʶʚʘʣʠʩʷ 

ʚʽʡʩʴʢʘʤʠ ʈʦʩʽʡʩʴʢʦʾ ʌʝʜʝʨʘʮʽʾ (ʈʌ) ʩʪʘʥʦʤ ʥʘ 1 ʩʝʨʧʥʷ 2022 ʨ. (ʜʞʝʨʝʣʦ: ʨʦʟʨʦʙʢʘ ʘʚʪʦʨʽʚ) 

ʅʘʟʚʘ ʢʘʥʘʣʫ 
ɼʦʚʞʠʥʘ, 
ʢʤ 

ʇʨʦʪʷʞʥʽʩʪʴ ʢʘʥʘʣʫ, 
ʪʠʤʯʘʩʦʚʦ ʦʢʫʧʦʚʘʥʘ ʈʌ, 

ʢʤ 

ʇʨʦʪʷʞʥʽʩʪʴ ʢʘʥʘʣʫ, 
ʪʠʤʯʘʩʦʚʦ ʦʢʫʧʦʚʘʥʘ 

ʈʌ, % 

ʇʽʚʥʽʯʥʦ-ʂʨʠʤʩʴʢʠʡ ʢʘʥʘʣ 403 403 100 

ʂʘʭʦʚʩʴʢʠʡ ʤʘʛʽʩʪʨʘʣʴʥʠʡ ʢʘʥʘʣ 130 130 100 

ʂʘʥʘʣ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ-ɼʦʥʙʘʩ 133 54 40 
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4. ʇʨʦʛʨʘʤʘ ʜʝʨʞʘʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚʦʜ  
ʄʦʥʽʪʦʨʠʥʛ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʛʨʘʤʠ 

ʜʝʨʞʘʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚʦʜ (ʚ ʯʘʩʪʠʥʽ ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʪʘ ʦʧʝʨʘʮʽʡʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 
ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ), ʟʘʪʚʝʨʜʞʝʥʦʾ ʥʘʢʘʟʦʤ ʄʽʥʽʩʪʝʨʩʪʚʘ ʟʘʭʠʩʪʫ ʜʦʚʢʽʣʣʷ ʪʘ ʧʨʠʨʦʜʥʠʭ 
ʨʝʩʫʨʩʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 05.01.2022 ˉ 1, ʟʘʙʝʟʧʝʯʫʻ ɼʝʨʞʚʦʜʘʛʝʥʪʩʪʚʦ ʋʢʨʘʾʥʠ [5].  

ʏʝʨʝʟ ʥʘʧʨʫʞʝʥʫ ʦʧʝʨʘʪʠʚʥʫ ʚʽʡʩʴʢʦʚʫ ʩʠʪʫʘʮʽʶ ʚ ʙʝʨʝʟʥʽ 2022 ʨ. ʧʽʜʨʦʟʜʽʣʘʤ 
ɼʝʨʞʚʦʜʘʛʝʥʪʩʪʚʘ ʚʜʘʣʦʩʷ ʚʽʜʽʙʨʘʪʠ ʧʨʦʙʠ ʚʦʜʠ ʣʠʰʝ ʥʘ 35 % ʧʫʥʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ. ɸ ʚʞʝ 
ʚ ʣʠʧʥʽ 2022 ʨ. ʚ ʩʠʩʪʝʤʽ ɼʝʨʞʚʦʜʘʛʝʥʪʩʪʚʘ ʧʨʦʙʠ ʚʦʜʠ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ ʚ 398 ʧʫʥʢʪʘʭ 
ʤʦʥʽʪʦʨʠʥʛʫ [1], ʱʦ ʩʪʘʥʦʚʠʪʴ 68 % ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʧʫʥʢʪʽʚ, ʧʝʨʝʜʙʘʯʝʥʠʭ ʇʨʦʛʨʘʤʦʶ (583 
ʧʫʥʢʪʠ) - ʪʘʙʣ. 5. 

 
ʊʘʙʣʠʮʷ 5. ɼʘʥʽ ʧʨʦ ʢʽʣʴʢʽʩʪʴ ʧʫʥʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ (ʚ ʪ. ʯ. ʚ ʤʽʩʮʷʭ 

ʧʠʪʥʠʭ ʚʦʜʦʟʘʙʦʨʽʚ) ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʥʘ ʷʢʠʭ ʚʽʜʽʙʨʘʥʦ ʧʨʦʙʠ ɼʝʨʞʚʦʜʘʛʝʥʪʩʪʚʦʤ 
ʋʢʨʘʾʥʠ ʚ ʣʠʧʥʽ 2022 ʨ. (ʜʞʝʨʝʣʦ: ʪʘʙʣ. ʫʢʣʘʜʝʥʘ ʘʚʪʦʨʘʤʠ ʟʘ [1]) 

ʅʘʟʚʘ ʨʘʡʦʥʫ ʨʽʯʢʦʚʦʛʦ ʙʘʩʝʡʥʫ 

ʂʽʣʴʢʽʩʪʴ ʧʫʥʢʪʽʚ 
ʤʦʥʽʪʦʨʠʥʛʫ  ʚʦʜ ʟʛʽʜʥʦ ʟ 
ʧʨʦʛʨʘʤʦʶ ʜʝʨʞʘʚʥʦʛʦ 

ʤʦʥʽʪʦʨʠʥʛʫ 

ʂʽʣʴʢʽʩʪʴ ʧʫʥʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ  
ʚʦʜ, ʥʘ ʷʢʠʭ ʬʘʢʪʠʯʥʦ 

ʚʽʜʽʙʨʘʥʽ ʧʨʦʙʠ ʚ ʣʠʧʥʽ 2022 
ʨ., ʦʜ. (%) 

ʈʘʡʦʥ ʙʘʩʝʡʥʫ ʨʽʯʢʠ ɼʥʽʧʨʦ 210 129 (61 %) 

ʈʘʡʦʥ ʙʘʩʝʡʥʫ ʨʽʯʢʠ ɼʥʽʩʪʝʨ 92 92 (100 %) 

ʈʘʡʦʥ ʙʘʩʝʡʥʫ ʨʽʯʢʠ ɼʫʥʘʡ 101 98 (97 %) 

ʈʘʡʦʥ ʙʘʩʝʡʥʫ ʨʽʯʢʠ ʇʽʚʜʝʥʥʠʡ ɹʫʛ 50 37 (74 %) 

ʈʘʡʦʥ ʙʘʩʝʡʥʫ ʨʽʯʢʠ ɼʦʥ 72 8 (11 %) 

ʈʘʡʦʥ ʙʘʩʝʡʥʫ ʨʽʯʢʠ ɺʽʩʣʘ 23 23 (100 %) 

ʈʘʡʦʥ ʙʘʩʝʡʥʫ ʨʽʯʦʢ ʂʨʠʤʫ *ï ï  

ʈʘʡʦʥ ʙʘʩʝʡʥʫ ʨʽʯʦʢ ʇʨʠʯʦʨʥʦʤʦʨ'ʷ 16 11 (69 %) 

ʈʘʡʦʥ ʙʘʩʝʡʥʫ ʨʽʯʦʢ ʇʨʠʘʟʦʚ'ʷ 19 0 (0 %) 

ɺʩʴʦʛʦ  583 398 (68 %) 

ʇʨʠʤʽʪʢʘ. * ï ʜʣʷ ʨʘʡʦʥʫ ʙʘʩʝʡʥʫ ʨʽʯʦʢ ʂʨʠʤʫ, ʘʥʝʢʩʦʚʘʥʦʛʦ ʈʦʩʽʡʩʴʢʦʶ ʌʝʜʝʨʘʮʽʻʶ ʚ 2014 ʨ., 
ʧʫʥʢʪʠ ʤʦʥʽʪʦʨʠʥʛʫ ʚʦʜ ʇʨʦʛʨʘʤʦʶ [5] ʥʘ 2022 ʨ. ʥʝ ʚʠʟʥʘʯʘʣʠʩʷ. 

 

ʄʦʥ̔ʪʦʨʠʥʛ ʷʢʦʩʪʽ ʚʦʜʠ ʤʘʩʠʚʽʚ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʠʪʥʠʭ 
ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʦʙʫʪʦʚʠʭ ʧʦʪʨʝʙ ʥʘʩʝʣʝʥʥʷ, ʟʜʽʡʩʥʶʚʘʚʩʷ ʥʘ 67 ʧʫʥʢʪʘʭ ʤʦʥʽʪʦʨʠʥʛʫ, 
ʱʦ ʩʪʘʥʦʚʠʪʴ 71 % ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʧʫʥʢʪʽʚ, ʧʝʨʝʜʙʘʯʝʥʠʭ ʇʨʦʛʨʘʤʦʶ (95 ʧʫʥʢʪʽʚ) ï ʪʘʙʣ. 6. 

 

ʊʘʙʣʠʮʷ 6. ɼʘʥʽ ʧʨʦ ʢʽʣʴʢʽʩʪʴ ʧʫʥʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʫ ʤʽʩʮʷʭ 
ʚʦʜʦʟʘʙʦʨʽʚ ʜʣʷ ʧʠʪʥʠʭ ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʦʙʫʪʦʚʠʭ ʧʦʪʨʝʙ ʥʘʩʝʣʝʥʥʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, 
ʥʘ ʷʢʠʭ ʚʽʜʽʙʨʘʥʦ ʧʨʦʙʠ ɼʝʨʞʚʦʜʘʛʝʥʪʩʪʚʦʤ ʋʢʨʘʾʥʠ ʚ ʣʠʧʥʽ 2022 ʨ. (ʜʞʝʨʝʣʦ: ʪʘʙʣ. ʫʢʣʘʜʝʥʘ 
ʘʚʪʦʨʘʤʠ ʟʘ [1]) 

ʅʘʟʚʘ ʨʘʡʦʥʫ ʨʽʯʢʦʚʦʛʦ ʙʘʩʝʡʥʫ 

ʂʽʣʴʢʽʩʪʴ ʧʫʥʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ  
ʚʦʜ ʫ ʤʽʩʮʷʭ ʚʦʜʦʟʘʙʦʨʽʚ 
ʟʛʽʜʥʦ ʟ ʧʨʦʛʨʘʤʦʶ 

ʜʝʨʞʘʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʂʽʣʴʢʽʩʪʴ ʧʫʥʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ  
ʚʦʜ ʫ ʤʽʩʮʷʭ ʚʦʜʦʟʘʙʦʨʽʚ, ʥʘ 
ʷʢʠʭ ʬʘʢʪʠʯʥʦ ʚʽʜʽʙʨʘʥʽ 

ʧʨʦʙʠ ʚ ʣʠʧʥʽ 2022 ʨ., ʦʜ. (%) 
ʈʘʡʦʥ ʙʘʩʝʡʥʫ ʨʽʯʢʠ ɼʥʽʧʨʦ 40 28 (70 %) 

ʈʘʡʦʥ ʙʘʩʝʡʥʫ ʨʽʯʢʠ ɼʥʽʩʪʝʨ 19 19 (100 %) 

ʈʘʡʦʥ ʙʘʩʝʡʥʫ ʨʽʯʢʠ ɼʫʥʘʡ 11 11 (100 %) 

ʈʘʡʦʥ ʙʘʩʝʡʥʫ ʨʽʯʢʠ ʇʽʚʜʝʥʥʠʡ ɹʫʛ 15 9 (60 %) 

ʈʘʡʦʥ ʙʘʩʝʡʥʫ ʨʽʯʢʠ ɼʦʥ 6 1 (16 %) 

ʈʘʡʦʥ ʙʘʩʝʡʥʫ ʨʽʯʢʠ ɺʽʩʣʘ 1 1 (100 %) 

ʈʘʡʦʥ ʙʘʩʝʡʥʫ ʨʽʯʦʢ ʂʨʠʤʫ *ï ï  

ʈʘʡʦʥ ʙʘʩʝʡʥʫ ʨʽʯʦʢ ʇʨʠʯʦʨʥʦʤʦʨ'ʷ ** 0 0 

ʈʘʡʦʥ ʙʘʩʝʡʥʫ ʨʽʯʦʢ ʇʨʠʘʟʦʚ'ʷ 3 0 (0 %) 

ɺʩʴʦʛʦ  95 67 (71 %) 

ʇʨʠʤʽʪʢʘ. * - ʜʣʷ ʨʘʡʦʥʫ ʙʘʩʝʡʥʫ ʨʽʯʦʢ ʂʨʠʤʫ, ʘʥʝʢʩʦʚʘʥʦʛʦ ʈʦʩʽʡʩʴʢʦʶ ʌʝʜʝʨʘʮʽʻʶ ʚ 2014 ʨ., ʧʫʥʢʪʠ 
ʤʦʥʽʪʦʨʠʥʛʫ ʚʦʜ ʚ ʤʽʩʮʷʭ ʚʦʜʦʟʘʙʦʨʽʚ ʇʨʦʛʨʘʤʦʶ [5] ʥʘ 2022 ʨ. ʥʝ ʚʠʟʥʘʯʘʣʠʩʷ; ** - ʚ ʨʘʡʦʥʽ ʙʘʩʝʡʥʫ ʨʽʯʦʢ 
ʇʨʠʯʦʨʥʦʤʦʨ'ʷ ʧʫʥʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ  ʚʦʜ ʫ ʤʽʩʮʷʭ ʚʦʜʦʟʘʙʦʨʽʚ ʟʛʽʜʥʦ ʟ ʇʨʦʛʨʘʤʦʶ [5]  ʥʝʤʘʻ. 

 
ʋ ʩʢʣʘʜʽ ɼʝʨʞʚʦʜʘʛʝʥʪʩʪʚʘ ʋʢʨʘʾʥʠ ʚ ʧʨʦʪʷʛʦʤ 2020-2021 ʨʨ. ʙʫʣʦ ʦʨʛʘʥʽʟʦʚʘʥʦ 

ʯʦʪʠʨʠ ʙʘʟʦʚʽ ʨʝʛʽʦʥʘʣʴʥʽ ʣʘʙʦʨʘʪʦʨʽʾ ʤʦʥʽʪʦʨʠʥʛʫ ʚʦʜ (ʃʄɺ), ʷʢʽ ʚʽʜʧʦʚʽʜʘʶʪʴ 
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ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʽʚʥʶ: ʃʄɺ ɿʘʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ (ʤ. ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢ); ʃʄɺ ʇʽʚʥʽʯʥʦʛʦ ʨʝʛʽʦʥʫ 
(ʤ. ɺʠʰʛʦʨʦʜ ʂʠʾʚʩʴʢʦʾ ʦʙʣ.); ʃʄɺ ʇʽʚʜʝʥʥʦʛʦ ʨʝʛʽʦʥʫ (ʤ. ʆʜʝʩʘ); ʃʄɺ ʉʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ (ʤ. 
ʉʣʦʚôʷʥʩʴʢ ɼʦʥʝʮʴʢʦʾ ʦʙʣ.). ʏʝʨʝʟ ʚʦʻʥʥʽ ʜʽʾ ʟ ʚʝʩʥʠ 2022 ʨ. ʧʨʠʟʫʧʠʥʠʣʘ ʨʦʙʦʪʫ ʃʄɺ 
ʉʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ; ʙʫʣʠ ʧʝʨʝʙʦʾ ʚ ʨʦʙʦʪʽ ʃʄɺ ʇʽʚʥʽʯʥʦʛʦ ʨʝʛʽʦʥʫ. 

ɼʝʨʞʚʦʜʘʛʝʥʪʩʪʚʦ ʚʞʠʣʦ ʥʝʦʙʭʽʜʥʠʭ ʟʘʭʦʜʽʚ ʟ ʦʧʪʠʤʽʟʘʮʽʾ ʟʜʽʡʩʥʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ 
ʚʦʜ, ʟʦʢʨʝʤʘ ʚʝʩʥʦʶ 2022 ʨ. ʙʫʣʦ ʧʝʨʝʥʘʧʨʘʚʣʝʥʦ ʧʨʦʙʠ ʚʦʜʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 
ʧʨʽʦʨʠʪʝʪʥʠʭ ʪʘ ʙʘʩʝʡʥʦʚʠʭ ʩʧʝʮʠʬʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟ ʣʘʙʦʨʘʪʦʨʽʾ ʤʦʥʽʪʦʨʠʥʛʫ ʚʦʜ 
ʉʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ ʜʦ ʣʘʙʦʨʘʪʦʨʽʾ ʤʦʥʽʪʦʨʠʥʛʫ ʚʦʜ ɿʘʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ, ʷʢʘ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ 
ʜʝʥʴ ʪʝʭʥʽʯʥʦ ʫʢʦʤʧʣʝʢʪʦʚʘʥʘ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ.  

ɺ ʩʝʨʧʥʽ 2022 ʨ. ɼʝʨʞʚʦʜʘʛʝʥʪʩʪʚʦʤ ʨʦʟʧʦʯʘʪʦ ʧʽʜʛʦʪʦʚʢʫ ʧʨʦʧʦʟʠʮʽʡ ʜʦ ʧʨʦʛʨʘʤʠ 
ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʥʘ 2023 ʨ. [2],  ʟʦʢʨʝʤʘ: ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʚʢʣʶʯʝʥʥʷ 
ʜʦʜʘʪʢʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ï ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ 
ʤʽʩʪʷʪʴʩʷ ʫ ʩʢʣʘʜʽ ʙʦʻʧʨʠʧʘʩʽʚ, ʨʘʢʝʪ (ʟʘ ʤʦʞʣʠʚʦʩʪʽ ʾʭʥʴʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ); ʧʨʦ ʦʥʦʚʣʝʥʥʷ 
ʧʝʨʝʣʽʢʫ ʧʫʥʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʮʽʥʢʠ ʭʽʤʽʯʥʦʛʦ ʩʪʘʥʫ ʤʘʩʠʚʽʚ ʧʦʚʝʨʭʥʝʚʠʭ 
ʚʦʜ; ʧʨʦ ʚʢʣʶʯʝʥʥ ̫ʜʦʜʘʪʢʦʚʠʭ ʧʫʥʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʚʦʜ ʥʘ ʜʝʦʢʫʧʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʷʭ ʜʣʷ 
ʚʠʷʚʣʝʥʥʷ ʚʧʣʠʚʫ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ ʥʘ ʷʢʽʩʪʴ ʚʦʜʠ. ʇʨʦʧʦʟʠʮʽʾ ʙʫʜʫʪʴ ʫʟʛʦʜʞʝʥʽ ʤʽʞ 
ʩʫʙôʻʢʪʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʄʽʥʜʦʚʢʽʣʣʷ ʋʢʨʘʾʥʠ. 

ɺʠʩʥʦʚʢʠ 
1) ʉʪʦʩʦʚʥʦ ʪʝʨʠʪʦʨʽʾ 9 ʨʘʡʦʥʽʚ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ ʋʢʨʘʾʥʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʚʪʦʨʛʥʝʥʥʷ ʈʦʩʽʾ ʚ ʋʢʨʘʾʥʫ, ʩʪʘʥʦʤ ʥʘ 1 ʩʝʨʧʥʷ 2022 ʨ. ʥʘ ʪʝʨʠʪʦʨʽʾ, ʷʢʘ ʪʠʤʯʘʩʦʚʦ 
ʢʦʥʪʨʦʣʶʚʘʣʘʩʷ ʨʦʩʽʡʩʴʢʠʤʠ ʚʽʡʩʴʢʘʤʠ:  

ʘ) ʧʦʚʥʽʩʪʶ ʟʥʘʭʦʜʠʣʠʩʷ 2 ʨʘʡʦʥʠ ʙʘʩʝʡʥʽʚ ʨʽʯʦʢ - ʂʨʠʤʫ (ʟ 2014 ʨ.) ʪʘ ʇʨʠʘʟʦʚôʷ; 
ʙ) ʯʘʩʪʢʦʚʦ ʧʝʨʝʙʫʚʘʣʠ 4 ʨʘʡʦʥʠ ʙʘʩʝʡʥʽʚ ʨʽʯʦʢ: ʙʣ. 69 % ʪʝʨʠʪʦʨʽʾ ʨʘʡʦʥʫ ʙʘʩʝʡʥʫ 

ʨ. ɼʦʥ, 22 % - ʨʘʡʦʥʫ ʙʘʩʝʡʥʫ ʨʽʯʦʢ ʇʨʠʯʦʨʥʦʤʦʨôʷ, 6% - ʨʘʡʦʥʫ ʙʘʩʝʡʥʫ ʨ. ɼʥʽʧʨʦ. 
2) ʉʪʦʩʦʚʥʦ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʋʢʨʘʾʥʠ. ʅʘ ʪʠʤʯʘʩʦʚʦ ʟʘʭʦʧʣʝʥʽʡ ʨʦʩʽʡʩʴʢʠʤʠ 

ʚʽʡʩʴʢʘʤʠ ʪʝʨʠʪʦʨʽʾ  ʚʣʽʪʢʫ 2022 ʨ.: 
ʘ) ʧʦʚʥʽʩʪʶ ʟʥʘʭʦʜʠʣʠʩʷ 2 ʚʝʣʠʢʽ ʢʘʥʘʣʠ: ʇʽʚʥʽʯʥʦ-ʂʨʠʤʩʴʢʠʡ ʪʘ ʂʘʭʦʚʩʴʢʠʡ 

ʤʘʛʽʩʪʨʘʣʴʥʠʡ; 
ʙ) ʯʘʩʪʢʦʚʦ ʧʝʨʝʙʫʚʘʚ 1 ʢʘʥʘʣ - 40% ʧʨʦʪʷʞʥʦʩʪʽ ʢʘʥʘʣʫ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ-ɼʦʥʙʘʩ; 
ʚ) ʟʥʘʯʥʘ ʯʘʩʪʠʥʘ ʨʽʯʢʠ ʉʽʚʝʨʩʴʢʠʡ ɼʦʥʝʮʴ (ʨʘʡʦʥ ɼʦʥʙʘʩʫ); 
ʛ) ʥʠʞʥʷ ʯʘʩʪʠʥʘ ʂʘʭʦʚʩʴʢʦʛʦ ʚʦʜʦʩʭʦʚʠʱʘ (ʨʘʟʦʤ ʟ ʂʘʭʦʚʩʴʢʦʶ ɻɽʉ). 
3) ʄʦʥʽʪʦʨʠʥʛ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʛʨʘʤʠ 

ʜʝʨʞʘʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚʦʜ, ʟʘʪʚʝʨʜʞʝʥʦʾ ʥʘʢʘʟʦʤ ʄʽʥʜʦʚʢʽʣʣʷ ʋʢʨʘʾʥʠ ʥʘ 2022 ʨ., 
ʟʜʽʡʩʥʶ ̒ɼʝʨʞʚʦʜʘʛʝʥʪʩʪʚʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʦʻʥʥʦʛʦ ʩʪʘʥʫ. 

4). ɿ ʧʦʯʘʪʢʫ ʚʦʻʥʥʦʾ ʘʛʨʝʩʽʾ ʈʦʩʽʾ ʚ ʩʠʩʪʝʤʽ ɼʝʨʞʚʦʜʘʛʝʥʪʩʪʚʘ ʋʢʨʘʾʥʠ ʧʨʠʧʠʥʠʣʘ 
ʨʦʙʦʪʫ ʦʜʥʘ ʟ 4-ʭ  ʙʘʟʦʚʠʭ ʨʝʛʽʦʥʘʣʴʥʠʭ ʣʘʙʦʨʘʪʦʨʽʡ ʤʦʥʽʪʦʨʠʥʛʫ ʚʦʜ (ʉʭʽʜʥʦʛʦ ʨʝʛʽʦʥʫ). 
ʇʨʦʙʠ ʚʦʜʠ ʟ ʮʴʦʛʦ ʨʝʛʽʦʥʫ ʧʝʨʝʥʘʧʨʘʚʣʝʥʦ ʜʦ ʣʘʙʦʨʘʪʦʨʽʾ ʤʦʥʽʪʦʨʠʥʛʫ ʚʦʜ ɿʘʭʽʜʥʦʛʦ 
ʨʝʛʽʦʥʫ. 

5). ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʦʧʝʨʘʪʠʚʥʦʾ ʚʽʡʩʴʢʦʚʦʾ ʩʠʪʫʘʮʽʾ ʚ ʣʠʧʥʽ 2022 ʨ. ʧʽʜʨʦʟʜʽʣʘʤʠ 
ɼʝʨʞʚʦʜʘʛʝʥʪʩʪʚʘ ʧʨʦʙʠ ʚʦʜʠ ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ ʚ 398 ʧʫʥʢʪʘʭ ʤʦʥʽʪʦʨʠʥʛʫ, ʱʦ ʩʪʘʥʦʚʠʣʦ 68 
% ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʧʫʥʢʪʽʚ, ʧʝʨʝʜʙʘʯʝʥʠʭ ʧʨʦʛʨʘʤʦʶ ʜʝʨʞʘʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚʦʜ. 

6) ʄʦʥʽʪʦʨʠʥʛ ʷʢʦʩʪʽ ʚʦʜʠ ʤʘʩʠʚʽʚ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʠʪʥʠʭ 
ʪʘ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʦʙʫʪʦʚʠʭ ʧʦʪʨʝʙ ʥʘʩʝʣʝʥʥʷ, ʟʜʽʡʩʥʶʚʘʚʩʷ ʥʘ 67 ʧʫʥʢʪʘʭ ʤʦʥʽʪʦʨʠʥʛʫ, 
ʱʦ ʩʪʘʥʦʚʠʪʴ 71 % ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʧʫʥʢʪʽʚ ʥʘ ʚʦʜʦʟʘʙʦʨʘʭ, ʧʝʨʝʜʙʘʯʝʥʠʭ ʧʨʦʛʨʘʤʦʶ 
ʜʝʨʞʘʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʚʦʜ. 

7) ɺ ʩʝʨʧʥʽ 2022 ʨ. ɼʝʨʞʚʦʜʘʛʝʥʪʩʪʚʦʤ ʋʢʨʘʾʥʠ ʨʦʟʧʦʯʘʪʦ ʧʽʜʛʦʪʦʚʢʫ ʧʨʦʧʦʟʠʮʽʡ ʜʦ 
ʧʨʦʛʨʘʤʠ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʥʘ 2023 ʨ., ʟʦʢʨʝʤʘ: ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʚʢʣʶʯʝʥʥʷ 
ʜʦʜʘʪʢʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʘʙʨʫʜʥʶʚʘʣʴʥʠʭ ʨʝʯʦʚʠʥ ï ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʱʦ 
ʤʽʩʪʷʪʴʩʷ ʫ ʩʢʣʘʜʽ ʙʦʻʧʨʠʧʘʩʽʚ, ʨʘʢʝʪ; ʧʨʦ ʦʥʦʚʣʝʥʥʷ ʧʝʨʝʣʽʢʫ ʧʫʥʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʟʘ 
ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʮʽʥʶʚʘʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʪʘʥʫ ʤʘʩʠʚʽʚ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ; ʧʨʦ ʚʢʣʶʯʝʥʥʷ 
ʜʦʜʘʪʢʦʚʠʭ ʧʫʥʢʪʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʚʦʜ ʥʘ ʜʝʦʢʫʧʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʷʭ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʚʧʣʠʚʫ 
ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ ʥʘ ʷʢʽʩʪʴ ʚʦʜʠ 
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1. ɸʥʘʣʽʪʠʯʥʠʡ ʦʛʣʷʜ ʩʪʘʥʫ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʫ ʣʠʧʥʽ 2022 ʨʦʢʫ. ɼʝʨʞʚʦʜʘʛʝʥʪʩʪʚʦ ʋʢʨʘʾʥʠ. 
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Some aspects regarding the state of the territory of the river basins districts and water 

monitoring during Russia's invasion of Ukraine (2022) 
Khilchevskyi V.K., Grebin V.V. 
Characterizing the military aggression launched by the Russian Federation against Ukraine on February 24, 

2022, the President of Ukraine Volodymyr Zelenskyi noted on June 2, 2022 that as of today, Russian troops control 
about 20% of the territory of Ukraine, that is 125 thousand km

2
. The purpose of this article is to assess the state of 

the territories of some of the river basins districts of Ukraine in relation to their coming under the control of Russian 
troops in the summer of 2022, as well as the possibility of conducting monitoring in accordance with the state water 
monitoring program approved by the order of the Ministry of Environment of Ukraine for 2022. As a result of Russia's 
invasion of Ukraine, as of August 1, 2022, in the territory controlled by Russian troops: a) 2 of the river basins districts 
- Crimea (since 2014) and Azov coast - were completely located; b) 4 areas of river basins districts were partially 
occupied: approx. 69% of the territory of the Don rrver basin district, 22% - of the Black Sea river basin district, 6% - 
of the Dnipro river basin district. Of the large water bodies in the territory captured by the Russian troops in the 
summer of 2022: a) 2 large canals were completely located: the North Crimean and Kakhovsky main canals; b) 1 
canal was partially occupied - 40% of the length of the Siverskyi Donets-Donbas canal; c) a large part of the Siverskyi 
Donets River (Donbas region); d) the lower part of the Kakhovka reservoir (together with the Kakhovka HPP). 

Since the beginning of Russia's military aggression in the State Water Agency of Ukraine, 1 of the 4 basic 
regional water monitoring laboratories (of the Eastern region) have stopped working. Water samples from these 
region were forwarded to the water monitoring laboratory of the Western region. Taking into account the operational 
military situation, in July 2022, units of the State Water Agency took water samples at 398 monitoring points, which 
was 68% of the number of points provided for by the state water monitoring program. 

In August 2022, the State Water Agency of Ukraine started preparing proposals for the surface water 
monitoring program for 2023, in particular: about the possibility of including additional indicators of pollutants - 
petroleum products, chemicals contained in ammunition, missiles; on updating the list of monitoring points based on 
the results of the assessment of the chemical state of surface water bodies; on the inclusion of additional water 
monitoring points in the de-occupied territories to detect the impact of military operations on water quality. 

Keywords: Russia's invasion of Ukraine, water conflicts, river basin area, water monitoring, Ukraine. 
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ɯʚʘʥʦʚ ɭ. ɸ., ɹʣʘʞʢʦ ʅ. ɹ., ʇʠʣʠʧʦʚʠʯ ʆ. ɺ. 
ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɯʚʘʥʘ ʌʨʘʥʢʘ 

 
ɹʆʃʆʊɸ ʄɸʃʆɻʆ ʇʆʃɯʉʉʗ ʊɸ ɰʍʅɭ ɻɽʆɽʂʆʃʆɻɯʏʅɽ ɿʅɸʏɽʅʅʗ 

 
ʈʦʟʛʣʷʥʫʪʦ ʽʩʪʦʨʽʶ ʜʦʩʣʽʜʞʝʥʥʷ ʙʦʣʽʪ ʽ ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ ʟʝʤʝʣʴ ʚ ɻʘʣʠʯʠʥʽ ʪʘ ʫ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ. 

ɼʦʩʣʽʜʞʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʰʠʨʝʥʥʷ ʙʦʣʽʪ ʚ ʤʝʞʘʭ ʨʽʚʥʠʥʥʦʾ ʯʘʩʪʠʥʠ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʽ ʄʘʣʦʤʫ ʇʦʣʽʩʩʽ. 
ʄʘʣʦʧʦʣʽʩʴʢʽ ʙʦʣʦʪʘ ʟʘʡʤʘʶʪʴ 59,6 % ʚʽʜ ʫʩʽʻʾ ʧʣʦʱʽ ʙʦʣʽʪ ʨʽʚʥʠʥʥʦʾ ʯʘʩʪʠʥʠ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʋ ʨʝʛʽʦʥʽ 
ʜʦʤʽʥʫʶʪʴ ʥʠʟʦʚʠʥʥʽ ʙʦʣʦʪʘ ʽʟ ʧʝʨʝʚʘʞʘʥʥʷʤ ʪʨʘʚôʷʥʠʭ ʫʛʨʫʧʦʚʘʥʴ, ʨʽʜʰʝ ʪʨʘʧʣʷʶʪʴʩʷ ʪʨʘʚôʷʥʦ-ʤʦʭʦʚʽ, 
ʯʘʛʘʨʥʠʢʦʚʽ ʽ ʣʽʩʦʚʽ ʫʛʨʫʧʦʚʘʥʥʷ. ɺ ʤʝʞʘʭ ʄʘʣʦʛʦ ʇʦʣʽʩʩʷ ʦʙʣʽʢʦʚʘʥʦ 57 ʨʦʜʦʚʠʱ ʪʦʨʬʫ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ 
27,76 ʪʠʩ. ʛʘ. ʅʘ ʦʩʥʦʚʽ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʢʘʨʪ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʪʝʥʜʝʥʮʽʾ ʟʤʽʥʠ ʧʣʦʱ ʙʦʣʽʪ ʽ ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ 
ʟʝʤʝʣʴ ʫ ʤʝʞʠʨʽʯʯʽ ɿʘʭʽʜʥʦʛʦ ɹʫʛʫ ʽ ʈʘʪʠ ʟʘ ʦʩʪʘʥʥʽ 240 ʨʦʢʽʚ. ʈʦʟʛʣʷʥʫʪʦ ʘʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ 
ʛʝʦʝʢʦʣʦʛʽʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʙʦʣʽʪ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ, ʟʦʢʨʝʤʘ ʚʦʥʠ ʚʠʩʪʫʧʘʶʪʴ ʛʽʜʨʦʣʦʛʽʯʥʠʤʠ ʪʘ 
ʢʣʽʤʘʪʠʯʥʠʤʠ ʨʝʛʫʣʷʪʦʨʘʤʠ, ʦʩʝʨʝʜʢʘʤʠ ʜʝʧʦʥʫʚʘʥʥʷ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ, ʘʨʝʘʣʘʤʠ ʧʦʰʠʨʝʥʥʷ ʮʽʥʥʠʭ ʽ 
ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ ʪʦʱʦ. 
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ɺʩʪʫʧ. ɹʦʣʦʪʦʤ ʚʚʘʞʘʶʪʴ ʥʘʜʣʠʰʢʦʚʦ ʟʚʦʣʦʞʝʥʫ ʜʽʣʷʥʢʫ ʩʫʭʦʜʦʣʫ ʟ ʭʘʨʘʢʪʝʨʥʦʶ 

ʙʦʣʦʪʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ, ʽʟ ʟʘʣʠʰʢʽʚ ʷʢʦʾ ʟʘ ʚʽʜʧʦʚʽʜʥʠʭ ʫʤʦʚ ʫʪʚʦʨʠʚʩʷ ʰʘʨ ʪʦʨʬʫ 
ʧʦʪʫʞʥʽʩʪʶ ʧʦʥʘʜ 0,3 ʤ ʫ ʥʝʦʩʫʰʝʥʦʤʫ ʽ 0,2 ʤ ʚ ʦʩʫʰʝʥʦʤʫ ʩʪʘʥʘʭ. ɼʦ ʟʘʙʦʣʦʯʝʥʠʭ ʽ 
ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ ʟʝʤʝʣʴ ʩʣʽʜ ʚʽʜʥʦʩʠʪʠ ʥʘʜʣʠʰʢʦʚʦ-ʟʚʦʣʦʞʝʥʽ ʜʽʣʷʥʢʠ, ʷʢʠʤ ʚʣʘʩʪʠʚʽ 
ʥʝʟʥʘʯʥʘ ʧʦʪʫʞʥʽʩʪʴ ʪʦʨʬʫ (ʜʦ 0,3 ʤ) ʘʙʦ ʦʟʥʘʢʠ ʦʪʦʨʬʦʚʘʥʦʩʪʽ ʫ ˇʨʫʥʪʦʚʦʤʫ ʧʨʦʬʽʣʽ. ɿʘ 
ʫʤʦʚʘʤʠ ʞʠʚʣʝʥʥʷ, ʨʦʩʣʠʥʥʽʩʪʶ ʪʘ ʪʠʧʘʤʠ ʪʦʨʬʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ʙʦʣʦʪʘ ʧʦʜʽʣʷʶʪʴ ʥʘ 
ʥʠʟʠʥʥʽ (ʝʚʪʨʦʬʥʽ), ʧʝʨʝʭʽʜʥʽ (ʤʝʟʦʪʨʦʥʽ) ʪʘ ʚʝʨʭʦʚʽ (ʦʣʽʛʦʪʨʦʬʥʽ) [21]. 

ɺ ʤʝʞʘʭ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʥʘʡʙʽʣʴʰʝ ʙʦʣʽʪ ʽ ʟʘʙʦʣʦʯʝʥʠʭ ʟʝʤʝʣʴ ʟʦʩʝʨʝʜʞʝʥʦ ʫ 
ʄʘʣʦʤʫ ʇʦʣʽʩʩʽ, ʟʦʢʨʝʤʘ ʫ ʜʦʣʠʥʘʭ ʜʨʽʙʥʠʭ ʚʦʜʦʪʦʢʽʚ ʽʟ ʩʧʦʚʽʣʴʥʝʥʦʶ ʪʝʯʽʻʶ, ʜʝʱʦ 
ʤʝʥʰʝ ï ʥʘ ʟʘʧʣʘʚʘʭ ʛʦʣʦʚʥʠʭ ʨʽʯʦʢ: ɿʘʭʽʜʥʦʛʦ ɹʫʛʫ ʽ ʉʪʠʨʫ. ʆʩʦʙʣʠʚʦ ʟʘʙʦʣʦʯʝʥʦʶ ʻ 
ʩʭʽʜʥʘ ʯʘʩʪʠʥʘ ʄʘʣʦʛʦ ʇʦʣʽʩʩʷ. ɿʘʧʣʘʚʥʽ ʙʦʣʦʪʘ ʧʨʘʢʪʠʯʥʦ ʫʩʽ ʥʠʟʠʥʥʽ ʽʟ ʧʝʨʝʚʘʞʘʥʥʷʤ 
ʦʩʦʢʦʚʠʭ ʪʘ ʦʩʦʢʦʚʦ-ʤʦʭʦʚʠʭ ʫʛʨʫʧʦʚʘʥʴ. ʈʽʜʰʝ ʫ ʨʝʛʽʦʥʽ ʟʫʩʪʨʽʯʘʶʪʴ ʟʣʘʢʦʚʦ-ʦʩʦʢʦʚʽ, 
ʟʣʘʢʦʚʦ-ʦʩʦʢʦʚʦ-ʤʦʭʦʚʽ, ʨʽʟʥʦʪʨʘʚʥʽ, ʧʫʭʽʚʢʦʚʦ-ʦʩʦʢʦʚʽ ʪʘ ʦʩʦʢʦʚʦ-ʪʨʦʩʪʠʥʦʚʽ ʙʦʣʦʪʘ. ɺ 
ʤʝʞʘʭ ʤʘʣʦʧʦʣʽʩʴʢʠʭ ʣʘʥʜʰʘʬʪʽʚ ʚʽʜʦʤʽ ʡ ʨʽʜʢʽʩʥʽ ʚʠʜʠ ʙʦʣʦʪʥʠʭ ʫʛʨʫʧʦʚʘʥʴ [18]. 

ʆʭʦʨʦʥʘ ʚʦʜʥʦ-ʙʦʣʦʪʥʠʭ  ̔ ʪʦʨʬʦʚʠʭ ʧʨʠʨʦʜʥʠʭ ʩʠʩʪʝʤ ʚʘʞʣʠʚʘ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 
ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʱʦ ʧʦʚôʷʟʘʥʽ ʽʟ ʛʣʦʙʘʣʴʥʠʤʠ ʟʤʽʥʘʤʠ ʢʣʽʤʘʪʫ ʪʘ ʟʙʝʨʝʞʝʥʥʷʤ 
ʙʽʦʨʽʟʥʦʤʘʥʽʪʪʷ, ʚʽʜʽʛʨʘʶʪʴ ʚʘʛʦʤʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ, 
ʩʪʘʣʦʛʦ ʨʦʟʚʠʪʢʫ ʪʘ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʚ ʋʢʨʘʾʥʽ. ɹʦʣʦʪʘ ʚʠʩʪʫʧʘʶʪʴ 
ʚʘʞʣʠʚʠʤʠ ʛʽʜʨʦʣʦʛʽʯʥʠʤʠ ʪʘ ʢʣʽʤʘʪʠʯʥʠʤʠ ʨʝʛʫʣʷʪʦʨʘʤʠ, ʦʩʝʨʝʜʢʘʤʠ ʜʝʧʦʥʫʚʘʥʥʷ 
ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʯʝʨʝʟ ʘʢʫʤʫʣʷʮʽʶ ʚʫʛʣʝʮʶ, ʘʨʝʘʣʘʤʠ ʧʦʰʠʨʝʥʥʷ ʮʽʥʥʠʭ  ̔ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ 
ʨʦʩʣʠʥ ʪʦʱʦ. ʈʝʘʣʽʟʘʮʽʷ ʤʘʩʰʪʘʙʥʠʭ ʦʩʫʰʫʚʘʣʴʥʠʭ ʟʘʭʦʜʽʚ, ʛʦʣʦʚʥʦ ʥʘʧʨʠʢʽʥʮʽ ʍʍ ʩʪ., ʪʘ 
ʥʝʨʘʮʽʦʥʘʣʴʥʝ ʨʦʟʨʦʙʣʝʥʥʷ ʧʦʢʣʘʜʽʚ ʪʦʨʬʫ, ʚʞʝ ʩʴʦʛʦʜʥʽ ʧʦʩʪʘʚʠʣʦ ʧʨʽʦʨʠʪʝʪʥʠʤ 
ʧʠʪʘʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʦʨʬʦʚʠʱ ʪʘ ʦʭʦʨʦʥʠ ʙʦʣʽʪ  ̔ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ ʟʝʤʝʣʴ. 

ɸʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʅʘʡʜʘʚʥʽʰʽ ʚʽʜʦʤʦʩʪʽ ʱʦʜʦ ʟʘʙʦʣʦʯʝʥʠʭ ʟʝʤʝʣʴ 
ʟʥʘʭʦʜʠʤʦ ʫ ʧʝʨʰʠʭ ʧʦʟʝʤʝʣʴʥʠʭ ʢʘʜʘʩʪʨʘʭ ɻʘʣʠʯʠʥʠ: ʁʦʩʠʬʠʥʩʴʢʽʡ ʽ ʌʨʘʥʮʠʩʢʘʥʩʴʢʽʡ 
ʤʝʪʨʠʢʘʭ. ʆʢʨʝʤʦʾ ʢʘʪʝʛʦʨʽʾ ʟʝʤʝʣʴʥʠʭ ʫʛʽʜʴ, ʱʦ ʦʙʣʽʢʫʚʘʣʘ ʙʦʣʦʪʘ ʘʙʦ ʧʝʨʝʟʚʦʣʦʞʝʥʽ 
ʟʝʤʣʽ ʫ ʤʝʪʨʠʢʘʭ ʥʝ ʚʠʜʽʣʠ, ʘ ʚʽʜʥʝʩʣʠ ʜʦ ʢʘʪʝʛʦʨʽʾ ʣʫʢʠ. ʋʟʘʛʘʣʴʥʝʥʽ ʜʘʥʽ ʥʘ ʦʩʥʦʚʽ ʮʠʭ 
ʤʝʪʨʠʢ ʟʥʘʭʦʜʠʤʦ ʫ ʧʽʟʥʽʰʽʡ ʨʦʙʦʪʽ ɸ. ʂʦʨʥʝʣʣʷ (1901). 

ʇʝʨʰʽ ˇʨʫʥʪʦʚʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʦʣʽʪ ʽ ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ ʟʝʤʝʣʴ ʫ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ 
ʧʦʚôʷʟʘʥʽ ʽʟ ʧʦʪʨʝʙʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʦʨʬʫ ʫ ʛʦʩʧʦʜʘʨʩʪʚʽ, ʨʝʛʫʣʶʚʘʥʥʷ ʨʝʞʠʤʫ ʨʽʯʦʢ ʽ 
ʨʦʟʰʠʨʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ. ʋ 1904 ʨ. ʧʨʦʬʝʩʦʨ ʄ. ʇʦʤʦʨʩʴʢʠʡ ʟʘʩʥʫʚʘʚ 
ɼʫʙʣʷʥʩʴʢʫ ʙʦʣʦʪʥʫ ʩʪʘʥʮʽʶ, ʷʢʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʫʰʝʥʠʭ ʪʦʨʬʦʚʠʱ. ʇʦʚʥʽ ʚʽʜʦʤʦʩʪʽ ʱʦʜʦ ʪʠʧʽʚ ɺʝʨʭʥʴʦʜʥʽʩʪʨʦʚʩʴʢʠʭ 
ʙʦʣʽʪ ʽ ʤʝʪʦʜʽʚ ʾʭʥʴʦʛʦ ʦʩʫʰʝʥʥʷ ʥʘʚʝʜʝʥʽ ʫ ʧʨʘʮʷʭ ɹ. ɹʣʦʮʴʢʦʛʦ (1881) ʪʘ ɸ. ʂʦʨʥʝʣʣʷ 
(1898, 1903). 

ʇʦʪʨʝʙʘ ʫ ʨʦʟʨʦʙʣʝʥʥʽ ʧʦʢʣʘʜʽʚ ʤʽʩʮʝʚʦʛʦ ʧʘʣʠʚʘ ʥʘ ʧʦʯʘʪʢʫ ʍʍ ʩʪ. ʧʨʠʩʢʦʨʠʣʘ ʟʙʽʨ 
ʥ̔ʬʦʨʤʘʮʽʾ ʚ ʦʢʨʝʤʠʭ ʚʦʻʚʦʜʩʪʚʘʭ ʇʦʣʴʱʽ, ʫ ʪ. ʯ. ʚ ɻʘʣʠʯʠʥʽ. ɼʣʷ ʾʾ ʘʢʪʠʚʽʟʘʮʽʾ ʟʘ ʜʝʨʞʘʚʥʽ 
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ʢʦʰʪʠ ʧʨʦʚʦʜʠʣʠ ʘʥʘʣʽʟʠ ʟʨʘʟʢʽʚ ʪʦʨʬʫ, ʱʦ ʜʦʩʪʘʚʣʷʣʠ ʽʟ ʨʽʟʥʠʭ ʨʝʛʽʦʥʽʚ. ʋʟʘʛʘʣʴʥʝʥʥʷ 
ʟʽʙʨʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʠʢʣʘʜʝʥʦ ʫ ʚʠʜʘʥʽʡ ɽʥʝʨʛʝʪʠʯʥʠʤ ʢʦʤʽʪʝʪʦʤ ʨʦʙʦʪʽ ɸ. ʂʦʨʥʝʣʣʷ 
(1931). 

ʅʘʡʚʽʜʦʤʽʰʠʤ ʤʽʩʮʝʤ ʜʦʙʫʚʘʥʥʷ ʪʦʨʬʫ ʙʫʣʦ ɼʫʙʣʷʥʩʴʢʝ ʪʦʨʬʦʚʠʱʝ ʙʽʣʷ ʃʴʚʦʚʘ. 
ʇʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ɸʢʘʜʝʤʽʾ ʨʽʣʴʥʠʯʦʾ ʪʦʨʬ ʜʦʙʫʚʘʣʠ, ʨʦʟʧʦʯʠʥʘʶʯʠ ʟ 1887 ʨ. ʅʘʡʙʽʣʴʰʽ 
ʦʙʩʷʛʠ ʘʥʘʣʽʟʽʚ ʧʨʦʚʦʜʠʣʘ ɼʫʙʣʷʥʩʴʢʘ ʣʘʙʦʨʘʪʦʨʽʷ ɸʢʘʜʝʤʽʾ ʨʽʣʴʥʠʯʦʾ, ʷʢʘ ʧʨʦʚʦʜʠʣʘ 
ʙʝʟʢʦʰʪʦʚʥʽ ʘʥʘʣʽʟʠ ʟʨʘʟʢʽʚ ʪʦʨʬʫ. ʏʠʤʘʣʦ ʘʥʘʣʽʟʽʚ ʪʦʨʬʫ ʚʠʢʦʥʫʚʘʣʠ ʫ ʃʴʚʽʚʩʴʢʦʤʫ 
ʧʦʣʽʪʝʭʥʽʯʥʦʤʫ ʽʥʩʪʠʪʫʪʽ. 

ʅʘʚʝʜʝʥʽ ʫ ʨʦʙʦʪʽ ɸ. ʂʦʨʥʝʣʣʷ ʜʘʥʽ ʜʘʣʠ ʟʘʛʘʣʴʥʽ ʫʷʚʣʝʥʥʷ ʧʨʦ ʧʝʨʝʟʚʦʣʦʞʝʥʽ ʟʝʤʣʽ 
ʪʘ ʰʣʷʭʠ ʾʭʥʴʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. ɸʚʪʦʨʦʤ ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ, ʱʦ ʚ ʤʝʞʘʭ ʄʘʣʦʛʦ ʇʦʣʽʩʩʷ 
ʧʝʨʝʚʘʞʘʶʪʴ ʙʦʣʦʪʘ ʥʠʟʠʥʥʦʛʦ ʪʠʧʫ, ʱʦ ʤʽʩʪʷʪʴ ʪʦʨʬ ʩʝʨʝʜʥʴʦʾ ʷʢʦʩʪʽ. ɼʣʷ ʟôʷʩʫʚʘʥʥʷ 
ʧʣʦʱʽ ʧʦʰʠʨʝʥʥʷ ʪʦʨʬʽʚ ʪʘ ʾʭʥʽʭ ʟʘʧʘʩʽʚ ɸ. ʂʦʨʥʝʣʣʴ ʚʠʢʦʨʠʩʪʘʚ ʥʘʡʧʦʚʥʽʰʽ ʥʘ ʪʦʡ ʯʘʩ 
ʤʘʪʝʨʽʘʣʠ ʂʨʘʡʦʚʦʛʦ ʤʝʣʽʦʨʘʪʠʚʥʦʛʦ ʙʶʨʦ, ʪʦʧʦʛʨʘʬʽʯʥʽ ʽ ʛʝʦʣʦʛʽʯʥʽ ʢʘʨʪʠ, ʛʝʦʣʦʛʽʯʥʽ 
ʟʚʽʪʠ, ʩʭʝʤʠ ʟʝʤʝʣʴʥʦʛʦ ʢʘʜʘʩʪʨʫ ʪʦʱʦ. ɿʘʛʘʣʴʥʘ ʧʣʦʱʘ ʙʦʣʽʪ, ʧʽʜʨʘʭʦʚʘʥʘ ʘʚʪʦʨʦʤ, 
ʩʷʛʘʣʘ 200 ʪʠʩ. ʛʘ (ʪʘʙʣ. 1). 

 

ʊʘʙʣʠʮʷ 1. ʇʦʰʠʨʝʥʥʷ ʪʘ ʧʣʦʱʽ ʪʦʨʬʦʚʠʱ ʚ ɻʘʣʠʯʠʥʽ ʥʘ ʧʦʯʘʪʢʫ ʍʍ ʩʪ. [15] 

ˉ ʟ/ʧ ʊʦʨʬʦʚʠʱʝ ʇʣʦʱʘ, ʛʘ 

1. ɿʘʧʣʘʚʠ ʜʦʧʣʠʚʽʚ ʉʪʠʨʘ (ʉʪʦʷʥʽʚʩʴʢʠʡ ʨʘʡʦʥ) 20 000 

2. ɿʘʧʣʘʚʠ ʜʦʧʣʠʚʽʚ ɿʘʭʽʜʥʦʛʦ ɹʫʛʫ 40 000 

3. ɿʘʧʣʘʚʠ ʇʦʣʪʚʠ, ɻʦʣʦʛʦʨʢʠ, ɹʦʙʝʨʢʠ ʽ ɹʽʣʦʛʦ ʉʪʦʢʫ 26 600 

4. ɿʘʧʣʘʚʠ ʉʪʨʠʧʠ ʪʘ ʾʾ ʜʦʧʣʠʚʽʚ 20 000 

5. ɿʘʧʣʘʚʠ ɺʝʨʭʥʴʦʛʦ ɼʥʽʩʪʨʘ ʪʘ ʾʾ ʜʦʧʣʠʚʽʚ 58 500 

6. ɹʦʣʦʪʘ ʂʽʩʢʽ, ʈʫʜʥʠʮʴʢʝ ʪʘ ʈʝʤʝʥʩʴʢʝ 6 000 

7. ʈʘʡʦʥ ʂʨʝʤʝʥʮʷ, ʈʘʜʠ ʪʘ ʋʰʚʠʮʽ 23 000 

8. ɹʦʣʦʪʘ ʃʘʥʮʫʪʩʴʢʦ-ʗʨʦʩʣʘʚʩʴʢʽ 4 000 

 ʈʘʟʦʤ 198 100 

 

ʇʝʨʰʠʤ ˇʨʫʥʪʦʚʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ, ʫ ʷʢʦʤʫ ʫʟʘʛʘʣʴʥʝʥʦ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʙʦʣʦʪʘ 
ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʩʪʘʣʘ ʧʨʘʮʷ ñɻʝʦʣʦʛʽʷ ʽ ʢʦʨʠʩʥʽ ʢʦʧʘʣʠʥʠ ʟʘʭʽʜʥʠʭ ʦʙʣʘʩʪʝʡ ʋʈʉʈò 
(1941). ɯʥʩʪʠʪʫʪ ñɼʝʨʞʪʦʨʬʨʦʟʚʽʜʢʘò ʫ 1956 ʨ. ʨʦʟʧʦʯʘʚ ʟʥʘʯʥʽ ʪʦʨʬʦʨʦʟʚʽʜʫʚʘʣʴʥʽ ʨʦʙʦʪʠ 
ʫ ʨʝʛʽʦʥʽ. ɯʥʰʦʶ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʶ ʧʨʘʮʝʶ ʩʪʘʣʘ ʤʦʥʦʛʨʘʬʽʷ ñʊʦʨʬʷʥʦʡ ʬʦʥʜ 
ʋʢʨʘʠʥʩʢʦʡ ʉʉʈò (1959). ʋ ʥʽʡ ʧʨʦʚʝʜʝʥʦ ʽʥʚʝʥʪʘʨʠʟʘʮʽʶ ʚʩʽʭ ʪʦʨʬʦʚʠʱ ʽ ʟʘʙʦʣʦʯʝʥʠʭ 
ʟʝʤʝʣʴ ʚ ʋʢʨʘʾʥʽ. ʋ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʦʙʣʽʢʦʚʘʥʦ 80 ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ ʣʘʥʜʰʘʬʪʥʠʭ 
ʩʠʩʪʝʤ. 

ɼʦʩʣʽʜʞʝʥʥʷʤ ʙʦʣʽʪ ʄʘʣʦʛʦ ʇʦʣʽʩʩʷ ʟʘʡʤʘʣʦʩʷ ʯʠʤʘʣʦ ʫʯʝʥʠʭ, ʩʝʨʝʜ ʥʠʭ ɭ. ɹʨʘʜʽʩ 
(1954), ɯ. ɻʨʠʛʦʨʘ (1956), ʆ. ɸʨʪʶʰʝʥʢʦ (1957), ɻ. ɹʘʯʫʨʠʥʘ (1964), ɸ. ɹʘʨʙʘʨʠʯ (1966), 
ʊ. ɸʥʜʨʽʻʥʢʦ (1971), ʖ. ʐʝʣʷʛ-ʉʦʩʦʥʢʦ (1983), ʇ. ʂʣʠʤʦʚʠʯ (2000) ʪʘ ʽʥ. ʇʦʜʽʣʴʩʴʢʽ ʡ 
ʦʧʽʣʴʩʴʢʽ ʙʦʣʦʪʘ ʃʴʚʽʚʱʠʥʠ ʜʦʩʣʽʜʞʫʚʘʣʠ ʛʦʣʦʚʥʦ ʚʯʝʥʽ-ʙʦʪʘʥʽʢʠ: ʄ. ɹʦʯ, ʄ. ʈʫʙʮʦʚ 
(1962), ɻ. ʂʦʟʽʡ (1962), ɭ. ɹʨʘʜʽʩ, ʄ. ʈʫʙʮʦʚ (1966). ʉʝʨʝʜ ʫʯʝʥʠʭ, ʷʢʽ ʚʠʚʯʘʣʠ 
ʧʝʨʝʜʢʘʨʧʘʪʩʴʢʽ ʇʃʉ ʚʽʜʟʥʘʯʠʤʦ ɻ. ɹʘʯʫʨʠʥʘ, ɭ. ɹʨʘʜʽʩʘ (1959), ʃ. ʂʫʯʝʨʷʚʫ (1963), ʖ. 
ʐʝʣʷʛ-ʉʦʩʦʥʢʦ (1963). 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʥʘʣʽʟ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʾ ʜʠʥʘʤʽʢʠ ʙʦʣʽʪ ʄʘʣʦʛʦ ʇʦʣʽʩʩʷ ʷʢ 
ʚʘʞʣʠʚʦʛʦ ʦʙôʻʢʪʫ ʚʦʜʦʨʝʛʫʣʶʚʘʥʥʷ, ʙʽʦʟʙʝʨʝʞʝʥʥʷ ʪʘ ʝʤʽʩʽʾ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ. 

ʇʦʰʠʨʝʥʥʷ ʙʦʣʽʪ ʫ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʽ ʄʘʣʦʤʫ ʇʦʣʽʩʩʽ. ɺ ʤʝʞʘʭ ʃʴʚʽʚʩʴʢʦʾ 
ʦʙʣʘʩʪʽ ʨʦʟʚʠʪʦʢ ʽ ʧʦʰʠʨʝʥʥʷ ʙʦʣʽʪ ʧʦʚôʷʟʘʥʝ ʟ ʨʽʯʢʘʤʠ ʟ ʰʠʨʦʢʠʤʠ, ʩʣʘʙʦʚʨʽʟʘʥʠʤʠ 
ʜʦʣʠʥʘʤʠ ʽ ʧʦʚʽʣʴʥʦʶ ʪʝʯʽʻʶ. ʇʦʰʠʨʝʥʥʶ ʙʦʣʦʪʦʫʪʚʦʨʶʶʯʠʭ ʧʨʦʮʝʩʽʚ ʪʘʢʦʞ ʩʧʨʠʷʶʪʴ 
ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʽʟ ʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ. 

ʋ ʤʝʞʘʭ ʨʽʚʥʠʥʥʦʾ ʯʘʩʪʠʥʠ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʙʦʣʦʪʘ ʽ ʟʘʙʦʣʦʯʝʥʽ ʟʝʤʣʽ ʟʘʡʤʘʶʪʴ 
ʧʣʦʱʫ 1 824,4 ʢʤ2, ʱʦ ʩʪʘʥʦʚʠʪʴ 10,22 % ʚʽʜ ʧʣʦʱʽ ʨʽʚʥʠʥʥʦʾ ʯʘʩʪʠʥʠ ʦʙʣʘʩʪʽ. ʇʦʰʠʨʝʥʽ 
ʚʦʥʠ ʫ ʨʝʛʽʦʥʽ ʥʝʨʽʚʥʦʤʽʨʥʦ. ʅʘʡʙʽʣʴʰʽ ʧʣʦʱʽ ʟʘʡʤʘʶʪʴ ʪʘʢ ʟʚʘʥʽ ʤʘʣʦʧʦʣʽʩʴʢʽ ʙʦʣʦʪʘ ï 
266,49 ʢʤ2, ʘʙʦ 47,98 % ʚʽʜ ʫʩʽʭ ʙʦʣʽʪ ʃʴʚʽʚʱʠʥʠ. ʊʘʢʦʞ ʟʥʘʯʥʽ ʧʣʦʱʽ ʟʘʡʤʘʶʪʴ ʙʦʣʦʪʥʽ 
ʤʽʩʮʝʚʦʩʪʽ ʄʘʣʦʛʦ ʇʦʣʽʩʩʷ ʟ ʙʦʣʦʪʥʠʤʠ ʽ ʪʦʨʬʦʚʦ-ʙʦʣʦʪʥʠʤʠ (669,84 ʢʤ2) ʪʘ ʣʫʯʥʦ-
ʙʦʣʦʪʥʠʤʠ ˇʨʫʥʪʘʤʠ (151,28 ʢʤ2), ʘʙʦ 68 % ʽ 53 % ʚʽʜ ʚʽʜʧʦʚʽʜʥʠʭ ˇʨʫʥʪʽʚ ʚ ʤʝʞʘʭ 
ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɺʣʘʩʥʝ ʙʦʣʦʪʘ ʄʘʣʦʛʦ ʇʦʣʽʩʩʷ ʚʠʩʪʫʧʘʶʪʴ ʦʙôʻʢʪʦʤ ʥʘʰʦʛʦ 
ʛʝʦʝʢʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 
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ɿʘʛʘʣʦʤ, ʤʘʣʦʧʦʣʽʩʴʢʽ ʙʦʣʦʪʘ ʽ ʟʘʙʦʣʦʯʝʥʽ ʟʝʤʣʽ ʟʘʡʤʘʶʪʴ 59,6 % ʚʽʜ ʫʩʽʻʾ ʧʣʦʱʽ 
ʙʦʣʽʪ ʨʽʚʥʠʥʥʦʾ ʯʘʩʪʠʥʠ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ (ʨʠʩ. 1). ɰʭʥʻ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʦʚôʷʟʘʥʝ ʛʦʣʦʚʥʦ ʽʟ 
ʟʘʙʦʣʦʯʝʥʥʷʤ ʜʦʣʠʥ ʜʦʧʣʠʚʽʚ ɿʘʭʽʜʥʦʛʦ ɹʫʛʫ ʽ ʉʪʠʨʫ. ʅʘʡʙʽʣʴʰʝ ʙʦʣʽʪ ʨʦʟʪʘʰʦʚʘʥʦ ʫ 
ʜʦʣʠʥʽ ʨ. ʉʦʣʦʢʽʷ (ʧʣʦʱʘ ʙʦʣʦʪʘ ʫ 1969 ʨ. ʧʝʨʝʚʠʱʫʚʘʣʘ 4,0 ʪʠʩ. ʛʘ, ʘ ʥʠʥʽ ï 3,8 ʪʠʩ. ʛʘ) ʽ 
ɼʫʙʣʷʥʩʴʢʽ ʙʦʣʦʪʘ (ʫ 1969 ʨ ʾʭ ʧʣʦʱʘ ʩʪʘʥʦʚʠʣʘ ʧʦʥʘʜ 2,0 ʪʠʩ. ʛʘ). ʇʦ ʜʝʢʽʣʴʢʘ ʩʦʪʝʥʴ 
ʛʝʢʪʘʨʽʚ ʤʘʣʠ ʙʦʣʦʪʘ ɻʨʷʜʘ, ʙʦʣʦʪʘ ʫ ʜʦʣʠʥʽ ʨʽʯʦʢ ɹʦʣʦʪʥʷ, ʈʘʪʘ ʽ ʄʘʨʫʥʴʢʘ. ɻʣʠʙʠʥʘ 
ʟʘʣʷʛʘʥʥʷ ʪʦʨʬʫ ʮʠʭ ʙʦʣʽʪ ʟʥʘʯʥʘ, ʤʽʩʮʷʤʠ ʩʷʛʘʻ 4ï6 ʤ, ʘ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʠʪʴ 2ï
3 ʤ. ɿʦʣʴʥʽʩʪʴ ʪʦʨʬʫ ʥʝ ʧʝʨʝʚʠʱʫʻ 25 %. ʊʠʧ ʙʦʣʽʪ ʚʠʢʣʶʯʥʦ ʥʠʟʠʥʥʠʡ, ʣʠʰʝ ʙʦʣʦʪʦ 
ʇʝʯʝʥʽʷ ʽ ʱʝ ʜʝʢʽʣʴʢʘ ʥʝʚʝʣʠʢʠʭ ʢʦʪʣʦʚʠʥʥʠʭ ʙʦʣʽʪ, ʷʢʽ ʨʦʟʢʠʜʘʥʦ ʩʝʨʝʜ ʩʦʩʥʦʚʦʛʦ ʣʽʩʫ 
ʙʽʣʷ ʩ. ʇʨʠʩʪʘʥʴ ɺʝʣʠʢʦʤʦʩʪʽʚʩʴʢʦʾ ʆʊɻ, ʚʽʜʥʦʩʷʪʴ ʜʦ ʧʝʨʝʭʽʜʥʠʭ ʙʦʣʽʪ [18]. 
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ʇʦʜʽʣʴʩʴʢʽ ʣʘʥʜʰʘʬʪʠ

ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʽ ʣʘʥʜʰʘʬʪʠ

 
ʈʠʩ. 1. ʈʦʟʧʦʜʽʣ ʙʦʣʽʪ ʽ ʟʘʙʦʣʦʯʝʥʠʭ ʟʝʤʝʣʴ ʚ ʤʝʞʘʭ ʨʽʚʥʠʥʥʦʾ ʯʘʩʪʠʥʠ ʃʴʚʽʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ʟʘ ʧʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʽʯʥʠʤʠ ʨʘʡʦʥʘʤʠ [3] 

 
ɿʘʛʘʣʦʤ, ʙʦʣʦʪʘ ʽ ʧʝʨʝʟʚʦʣʦʞʝʥʽ ʟʝʤʣʽ ʙʘʛʘʪʽ ʥʘ ʧʦʢʣʘʜʠ ʪʦʨʬʫ. ʊʦʨʬʦʚʠʤʠ 

ʨʦʜʦʚʠʱʘʤʠ ʧʨʠʡʥʷʪʦ ʚʚʘʞʘʪʠ ʟʘʪʦʨʬʦʚʘʥʽ ʜʽʣʷʥʢʠ ʙʦʣʽʪ ʽʟ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ ʧʦʥʘʜ 1,0 
ʛʘ ʽ ʛʣʠʙʠʥʦʶ ʧʦʢʣʘʜʫ ʪʦʨʬʫ ʧʦʥʘʜ 0,7 ʤ. ʉʪʘʥʦʤ ʥʘ 1.01.2007 ʨ. ʚ ʤʝʞʘʭ ʄʘʣʦʛʦ ʇʦʣʽʩʩʷ 
ʦʙʣʽʢʦʚʘʥʦ 57 ʨʦʜʦʚʠʱ ʪʦʨʬʫ. ɺ ʤʝʞʘʭ ʧʨʦʤʠʩʣʦʚʦʾ ʛʣʠʙʠʥʠ ʾʭʥʷ ʧʣʦʱʘ ʩʪʘʥʦʚʠʪʴ 
27,76 ʪʠʩ. ʛʘ, ʘ ʙʘʣʘʥʩʦʚʽ ʛʝʦʣʦʛʽʯʥʽ ʟʘʧʘʩʠ ʪʦʨʬʫ ï 83 339 ʪʠʩ. ʪ [8, 9]. ʅʘʡʙʽʣʴʰʠʤʠ ʟʘ 
ʧʣʦɦʝʶ ʽ ʟʘʧʘʩʘʤʠ ʪʦʨʬʦʚʠʱʘʤʠ ʫ ʨʝʛʽʦʥʽ ʻ ʉʪʦʷʥʽʚʩʴʢʝ, ʉʦʣʦʢʽʡʩʴʢʝ, ʃʝʰʥʽʚʩʴʢʝ, 
ʃʴʚʽʚʩʴʢʝ, ʉʤʽʣʴʥʝʥʩʴʢʝ ʽ ʈʘʜʝʭʽʚʩʴʢʝ (ʪʘʙʣ. 2). 

ʑʦʜʦ ʟʦʣʴʥʦʩʪʽ ʪʦʨʬʽʚ ʫ ʨʝʛʽʦʥʽ, ʪʦ ʥʘʡʧʦʰʠʨʝʥʽʰʽ ʧʦʢʣʘʜʠ ʪʦʨʬʫ ʽʟ ʟʦʣʴʥʽʩʪʶ 
ʙʣʠʟʴʢʦ 50 %, ʟʥʘʯʥʦ ʤʝʥʰʘ ʢʽʣʴʢʽʩʪʴ ʧʦʢʣʘʜʽʚ ʪʦʨʬʫ ʽʟ ʟʦʣʴʥʽʩʪʶ ʧʦʥʘʜ 70 % ʽ ʜʦ 20 %. 
ɼʽʣʷʥʢʠ ʪʦʨʬʦʚʠʭ ʧʦʢʣʘʜʽʚ ʽʟ ʟʦʣʴʥʽʩʪʶ ʧʦʥʘʜ 25 % ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʜʦʙʫʚʘʥʥʷ ʪʦʨʬʫ 
ʥʘ ʜʦʙʨʠʚʦ. ʇʨʠʨʦʜʥʘ ʚʦʣʦʛʽʩʪʴ ʪʦʨʬʽʚ ʩʪʘʥʦʚʠʪʴ ʙʽʣʷ 70 %. ʊʝʧʣʦʪʚʦʨʥʘ ʟʜʘʪʥʽʩʪʴ 
ʪʦʨʬʽʚ, ʷʢʘ ʧʦʚôʷʟʘʥʘ ʟʽ ʩʪʫʧʝʥʝʤ ʨʦʟʢʣʘʜʘʥʥʷ ʟʘ ʨʽʟʥʦʾ ʟʦʣʴʥʦʩʪʽ, ʩʪʘʥʦʚʠʪʴ ʜʣʷ ʧʦʛʘʥʦ 
ʨʦʟʢʣʘʜʝʥʦʛʦ ʪʦʨʬʫ 4 800 ʢʘʣ, ʜʣʷ ʩʝʨʝʜʥʴʦ ʨʦʟʢʣʘʜʝʥʦʛʦ ï 5 300 ʢʘʣ ʽ ʜʣʷ ʜʦʙʨʝ 
ʨʦʟʢʣʘʜʝʥʦʛʦ ï 5 800 ʢʘʣ [15]. 

ʈʦʩʣʠʥʥʠʡ ʧʦʢʨʠʚ ʙʦʣʽʪ ʄʘʣʦʛʦ ʇʦʣʽʩʩʷ. ʋ ʜʦʣʠʥʘʭ ʨʽʯʦʢ ʄʘʣʦʛʦ ʇʦʣʽʩʩʷ 
ʟʦʩʝʨʝʜʞʫʚʘʣʠʩʷ ʟʥʘʯʥʽ ʚʦʜʥʽ ʤʘʩʠ, ʷʢʘ ʩʪʽʢʘʣʘ ʟ-ʧʽʜ ʪʘʣʦʛʦ ʣʴʦʜʦʚʠʢʘ. ʇʦʩʪʫʧʦʚʦ ʨʫʭ 
ʚʦʜʠ ʩʧʦʚʽʣʴʥʶʚʘʚʩʷ, ʚʦʥʘ ʟʘʩʪʦʶʚʘʣʘʩʷ, ʘ ʜʦʣʠʥʠ ʟʘʨʦʩʪʘʣʠ ʦʯʝʨʝʪʦʤ ʪʘ ʽʥʰʠʤʠ 
ʚʦʣʦʛʦʣʶʙʥʠʤʠ ʨʦʩʣʠʥʘʤʠ. ʋʪʚʦʨʠʣʠʩʷ ʥʠʟʠʥʥʽ (ʝʚʪʨʦʬʥʽ) ʙʦʣʦʪʘ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʻ 
ʙʘʛʘʪʝ ʤʽʥʝʨʘʣʴʥʝ ʞʠʚʣʝʥʥʷ. ʎʝ ʧʽʜʪʚʝʨʜʞʫʻ ʩʫʯʘʩʥʠʡ ʨʦʩʣʠʥʥʠʡ ʧʦʢʨʠʚ ʽ ʭʘʨʘʢʪʝʨ 
ʪʦʨʬʦʚʠʭ ʧʦʢʣʘʜʽʚ. 

ʋ ʨʦʩʣʠʥʥʦʤʫ ʧʦʢʨʠʚʽ ʙʦʣʽʪ ʄʘʣʦʛʦ ʇʦʣʽʩʩʷ ʧʝʨʝʚʘʞʘʶʪʴ ʪʨʘʚôʷʥʽ ʫʛʨʫʧʦʚʘʥʥʷ, 
ʨʽʜʰʝ ʪʨʘʧʣʷʶʪʴʩʷ ʪʨʘʚôʷʥʦ-ʤʦʭʦʚʽ, ʯʘʛʘʨʥʠʢʦʚʽ ʽ ʣʽʩʦʚʽ. 

ʉʝʨʝʜ ʪʨʘʚôʷʥʠʭ ʫʛʨʫʧʦʚʘʥʴ ʧʝʨʝʚʘʞʘʶʪʴ ʦʩʦʢʦʚʽ ʫʛʨʫʧʦʚʘʥʥʷ. ʅʘʡʯʘʩʪʽʰʝ ʮʽ 
ʫʛʨʫʧʦʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʢʫʧʠʥʥʠʭ ʦʩʦʢ ï ʜʝʨʥʠʩʪʦʾ (Carex caespitoza), 
ʦʤʩʴʢʦʾ (Carex omskiana), ʟʙʣʠʞʝʥʦʾ (Carex diandra). ʆʩʦʢʦʚʽ ʢʫʧʠʥʠ ʙʫʚʘʶʪʴ ʜʦʩʠʪʴ 
ʚʝʣʠʢʽ, ʽʥʦʜʽ ʚʦʥʠ ʩʷʛʘʶʪʴ ʚʠʩʦʪʠ 30ï50 ʩʤ ʽ ʰʠʨʠʥʠ 30ï50 ʩʤ. ʄʦʭʦʚʠʡ ʧʦʢʨʠʚ ʥʘ ʮʠʭ 
ʙʦʣʦʪʘʭ ʨʦʟʚʠʚʘʻʪʴʩʷ ʩʣʘʙʦ, ʯʘʩʪʦ ʤʽʞ ʢʫʧʠʥʘʤʠ ʜʦʚʛʦ ʩʪʦʾʪʴ ʚʦʜʘ. ʋ ʪʨʘʚʦʩʪʦʾ ʻ ʪʘʢʦʞ 
ʢʫʥʠʯʥʠʢ ʥʘʟʝʤʥʠʡ (Calamagrostis epigeios) ʽ ʥʝʩʧʨʘʚʞʥʴʦʦʯʝʨʝʪʷʥʠʡ (Calamagrostis 
pseudophragmites), ʧʽʚʥʠʢʠ ʟʣʘʢʦʣʠʩʪʽ (Iris graminea) ʡ ʫʛʦʨʩʴʢʽ (Iris hungarica), ʧʣʘʢʫʥ 
ʧʨʫʪʦʚʠʜʥʠʡ (Lythrum virgatum), ʚʝʨʙʦʣʠʩʪʠʡ (Lythrum salicaria), ʚʝʨʙʦʟʽʣʣʷ ʟʚʠʯʘʡʥʝ 
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(Lysimachia vulgaris) ʽ ʣʫʯʥʝ (Lysimachia nummularia), ʤôʷʪʘ ʧʦʣʴʦʚʘ (Menta arvensis) ʽ 
ʚʦʜʷʥʘ (Menta aquatica) ʪʘ ʽʥʰʽ ʙʦʣʦʪʥʽ ʨʦʩʣʠʥʠ. ʈʽʜʰʝ ʪʨʘʧʣʷʶʪʴʩʷ ʦʯʝʨʝʪʷʥʽ, ʨʦʛʦʟʦʚʽ ʪʘ 
ʽʥʰʽ ʚʠʩʦʢʦʪʨʘʚʥʽ ʫʛʨʫʧʦʚʘʥʥʷ. ɿʘʡʤʘʶʪʴ ʚʦʥʠ ʧʦʨʽʚʥʷʥʦ ʥʝʟʥʘʯʥʽ ʧʣʦʱʽ ʪʘ ʨʦʟʚʠʚʘʶʪʴʩʷ 
ʫ ʤʽʩʮʷʭ ʟʥʘʯʥʦʛʦ ʟʚʦʣʦʞʝʥʥʷ, ʨʦʩʪʫʪʴ ʚʦʥʠ ʪʘʢʦʞ ʥʘ ʟʛʘʨʠʱʘʭ ʪʘ ʧʨʠ ʟʘʨʦʩʪʘʥʥʽ 
ʪʦʨʬʦʚʠʭ ʢʘʨôʻʨʽʚ. 

 
ʊʘʙʣʠʮʷ 2. ʅʘʡʙʽʣʴʰʽ (ʧʦʥʘʜ 500 ʛʘ) ʤʘʣʦʧʦʣʽʩʴʢʽ ʙʦʣʦʪʘ (ʪʦʨʬʦʚʠʱʘ) ʃʴʚʽʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ʪʘ ʾʭʥʽ ʛʦʣʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ [8, 9] 
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ʤʘʢʩ. ʩʝʨʝʜ. 

1. ʉʧʘʩʽʚʩʴʢʝ 1 268 8,9 3,4 28 30 83 7,3 3,95 

2. ʉʦʣʦʢʽʡʩʴʢʝ 3 881 4,5 1,54 21,5 42 82,2 6,0 4,77 

3. ɹʦʣʦʪʥʽʚʩʴʢʝ 800 3,25 1,76 13,6 23 ï 5,5 1,87 

4. ʈʦʟʞʘʣʽʚʩʴʢʝ 518 4,6 1,83 30,6 35 83,4 7,4 14,4 

5. ʉʪʦʷʥʽʚʩʴʢʝ 4 138 11 4,37 14,7 23 89,5 ï ï 

6. ɹʽʣʦʩʪʦʢʽʚʩʴʢʝ 971 3,8 1,71 21,4 37 83,9 7,1 7,53 

7. ʈʘʜʝʭʽʚʩʴʢʝ 1 646 6,8 2,73 19,9 36 85,6 6,47 11,8 

8. ɿʘʜʥʽʚʩʴʢʝ 688 5,7 2,21 21,4 40 85,8 7,41 20 

9. ʆʛʣʷʜʽʚʩʴʢʝ 700 ï 2,4 26 35 ï ï ï 

10. ʃʦʧʘʪʠʥ-ʆʩʪʨʽʚʩʴʢʝ 774 6 3,2 20,4 38 85,9 6,98 10,71 

11. ʇʦʣʦʥʠʯʢʘ 1 566 5,8 2,36 11,8 43 86,3 6,4 10 

12. ʃʚɹʽʚʩʴʢʝ 
(ɻʘʤʘʣʽʾʚʢʘ-ɻʨʠʙʦʚʠʯʽ) 

2 226 6,4 4,13 14,8 34 84,2 3,36 4,15 

13. ɼʽʜʠʣʽʚʩʴʢʝ 946 5,3 2,17 57,4 42 75,74 7,34 12,78 

14. ʗʨʠʯʽʚʩʴʢʝ 609 3,2 1,15 23,6 35 82,04 6,26 6,56 

15. ʏʘʥʠʞʩʴʢʝ 767 4,1 1,46 22,4 32 85,8 6,3 3,97 

16. ʃʝʰʥʽʚʩʴʢʝ 2 816 4,6 1,89 28,4 38 84,7 5,93 6,64 

17. ʇʦʤʽʨʢʠ 1 054 5 2,02 66 37 67,06 5,66 2,46 

18. ʉʤʽʣʴʥʝʥʩʴʢʝ 2 036 7,2 2,32 23 38 85,2 6,11 8,38 

19. ɼʫʙô̒-ɻʦʣʦʩʢʦʚʠʮʴʢʝ 543 7,6 2,9 30,1 32 86,9 7,4 30,9 

20. ʆʣʝʩʴʢʦ-ʍʚʘʪʽʚʩʴʢʝ 660 6,1 2,88 21,3 41 84,5 ï ï 

 
ʉʝʨʝʜ ʪʨʘʚᾷʷʥʦ-ʤʦʭʦʚʠʭ ʫʛʨʫʧʦʚʘʥʴ ʨʦʩʣʠʥ ʧʝʨʝʚʘʞʘʶʪʴ ʦʩʦʢʦʚʦ-ʤʦʭʦʚʽ. ʄʦʭʦʚʠʡ 

ʧʦʢʨʠʚ ʙʦʣʽʪ ʩʪʚʦʨʶʶʪʴ ʟʜʝʙʽʣʴʰʦʛʦ ʟʝʣʝʥʽ, ʪʘʢ ʟʚʘʥʽ ʛʽʧʥʦʚʽ ʤʦʭʠ. ʈʦʟʚʠʚʘʶʪʴʩʷ ʚ ʫʤʦʚʘʭ 
ʟʘʩʪʽʡʥʦʛʦ ˇʨʫʥʪʦʚʦʛʦ ʚʦʜʥʦ-ʤʽʥʝʨʘʣʴʥʦʛʦ ʞʠʚʣʝʥʥʷ, ʜʝ ʤʘʡʞʝ ʥʝʤʘʻ ʪʝʯʽʾ ʚʦʜʠ. ʇʘʥʽʚʥʠʤʠ 
ʪʫʪ ʻ ʢʦʨʝʥʝʚʠʱʥʽ ʦʩʦʢʠ, ʷʢʽ ʥʝ ʫʪʚʦʨʶʶʪʴ ʢʫʧʠʥ: ʙʘʛʥʦʚʘ (Carex limosa), ʜʚʦʪʠʯʠʥʢʦʚʘ 
(Carex diandra), ʩʪʨʫʥʥʦʢʦʨʝʥʝʚʠʱʥʘ (Carex chordorrhiza), ʧʫʭʥʘʪʦʧʣʦʜʘ (Carex 
lasiocarpa), ʨʽʜʰʝ ʜʚʦʜʦʤʥʘ (Carex dioica). ʊʨʘʚʦʩʪʽʡ ʟ ʦʩʦʢ ʟʘʟʚʠʯʘʡ ʥʝ ʛʫʩʪʠʡ. ʆʢʨʽʤ 
ʦʩʦʢ, ʫ ʪʨʘʚʦʩʪʦʾ ʻ ʙʦʙʽʚʥʠʢ ʪʨʠʣʠʩʪʠʡ (Menyanthes trifoliata) ʪʘ ʚʦʚʯʝ ʪʽʣʦ ʙʦʣʦʪʥʝ 
(Comarum palustre). ɯʟ ʟʣʘʢʽʚ ʪʫʪ ʨʦʩʪʫʪʴ ʤʽʪʣʠʮʷ ʪʦʥʢʘ (Agrostis tenuis) ʘʙʦ ʩʦʙʘʯʘ 
(Agrostis canina), ʽʥʦʜʽ ʢʦʩʪʨʠʮʷ ʯʝʨʚʦʥʘ (Festuca rubra). ʄʦʞʫʪʴ ʟʫʩʪʨʽʯʘʪʠʩʷ ʥʝʚʝʣʠʢʽ, 
ʚʠʩʦʪʦʶ ʜʦ 1ï3 ʤ, ʜʝʨʝʚʮʷ ʙʝʨʝʟʠ ʧʫʭʥʘʪʦʾ (Betula pubescens) ʽ ʚʽʣʴʭʠ ʯʦʨʥʦʾ (Alnus 
glutinosa) ʪʘ ʯʘʛʘʨʥʠʢʠ ʚʝʨʙʠ ʧʦʧʝʣʷʩʪʦʾ (Salix cinerea), ʨʦʟʤʘʨʠʥʦʣʠʩʪʦʾ (Salix 
rosmarinifolia), ʪʨʠʪʠʯʠʥʢʦʚʦʾ (Salix triandra) ʽ ʧʦʚʟʫʯʦʾ (Salix repens). 

ʋʯʘʩʪʴ ʟʣʘʢʽʚ ʫ ʪʨʘʚôʷʥʦʤʫ ʧʦʢʨʠʚʽ ʦʩʦʢʦʚʠʭ ʪʘ ʦʩʦʢʦʚʦ-ʤʦʭʦʚʠʭ ʙʦʣʽʪ ʟʫʤʦʚʣʝʥʘ 
ʟʤʝʥʰʝʥʥʷʤ ʨʽʚʥʷ ʧʝʨʝʟʚʦʣʦʞʝʥʥʷ. ʅʘ ʟʘʙʦʣʦʯʝʥʠʭ ʧʣʦʱʘʭ ʙʦʣʦʪʥʦʛʦ ʨʽʟʥʦʪʨʘʚôʷ ʙʫʚʘʻ 
ʤʝʥʰʝ, ʚʦʥʦ ʟʘʤʽʥʶʻʪʴʩʷ ʣʫʯʥʠʤʠ ʨʦʩʣʠʥʘʤʠ, ʧʦʷʚʣʷʶʪʴʩʷ ʡ ʯʘʛʘʨʥʠʢʠ, ʽʥʦʜʽ ʫʪʚʦʨʶʶʯʠ 
ʛʫʩʪʽ ʟʘʨʦʩʪʽ ʚʝʨʙʠ, ʙʝʨʝʟʠ ʽ ʚʽʣʴʭʠ. ʇʦʰʠʨʝʥʥʷ ʥʘ ʟʥʘʯʥʠʭ ʟʘʙʦʣʦʯʝʥʠʭ ʜʽʣʷʥʢʘʭ 
ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʧʨʠʩʫʪʥʽʩʪʶ ʟʣʘʢʽʚ ʽ ʣʫʯʥʦʛʦ ʨʽʟʥʦʪʨʘʚôʷ ʫ ʪʨʘʚʦʩʪʦʾ, ʥʝʟʥʘʯʥʠʤ ʨʦʟʚʠʪʢʦʤ 
ʦʩʦʢ, ʧʦʰʠʨʝʥʥʷʤ ʯʘʛʘʨʥʠʢʦʚʦʾ ʽ ʜʝʨʝʚʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ. ʇʨʦ ʟʥʘʯʥʝ ʟʘʙʦʣʦʯʝʥʥʷ ʫ 
ʤʠʥʫʣʦʤʫ ʩʚʽʜʯʘʪʴ ʧʦʢʣʘʜʠ ʦʯʝʨʝʪʷʥʦʛʦ ʪʦʨʬʫ, ʥʘʪʦʤʽʩʪʴ ʫ ʩʫʯʘʩʥʦʤʫ ʨʦʩʣʠʥʥʦʤʫ 
ʧʦʢʨʠʚʽ ʚʦʣʦʛʦʣʶʙʥʽ ʦʯʝʨʝʪʷʥʽ ʫʛʨʫʧʦʚʘʥʥʷ ʨʽʜʢʦ ʪʨʘʧʣʷʶʪʴʩʷ. 

ʃʽʩʦʚʽ ʽ ʯʘʛʘʨʥʠʢʦʚʽ ʙʦʣʦʪʘ ʚ ʤʝʞʘʭ ʄʘʣʦʛʦ ʇʦʣʽʩʩʷ ʤʘʣʦ ʧʦʰʠʨʝʥʽ. ʉʝʨʝʜ ʣʽʩʦʚʠʭ 
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ʫʛʨʫʧʦʚʘʥʴ ʥʘʡʯʘʩʪʽʰʝ ʪʨʘʧʣʷʶʪʴʩʷ ʚʽʣʴʰʥʷʢʠ ʽ ʙʝʨʝʟʥʷʢʠ. ɺʽʣʴʰʥʷʢʠ ʨʦʟʚʠʚʘʶʪʴʩʷ ʫ 
ʧʨʠʪʝʨʘʩʥʠʭ ʟʥʠʞʝʥʥʷʭ, ʜʝ ʚʠʢʣʠʥʶʶʪʴʩʷ ˇʨʫʥʪʦʚʽ ʚʦʜʠ, ʘ ʪʘʢʦʞ ʥʘ ʧʦʥʠʞʝʥʠʭ ʜʽʣʷʥʢʘʭ 
ʤʝʞʠʨʽʯ. ʋ ʜʝʨʝʚʥʦʤʫ ʷʨʫʩʽ ʧʝʨʝʚʘʞʘʻ ʚʽʣʴʭʘ ʯʦʨʥʘ (Alnus glutinosa), ʚʠʩʦʪʦʶ ʜʦ 20ï22 ʤ. ʋ 
ʯʘʛʘʨʥʠʢʦʚʦʤʫ ʷʨʫʩʽ ʨʦʩʪʫʪʴ ʢʨʫʰʠʥʘ ʣʘʤʢʘ (Frangula alnus) ʽ ʚʝʨʙʘ ʧʦʧʝʣʷʩʪʘ (Salix 
cinerea). ʋ ʪʨʘʚôʷʥʦʤʫ ʧʦʢʨʠʚʽ ʚʽʣʴʰʥʷʢʽʚ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʨʽʟʥʽ ʚʠʜʠ ʦʩʦʢʠ ʽ ʢʨʦʧʠʚʠ. 
ɹʝʨʝʟʥʷʢʠ ʨʦʟʚʠʥʫʪʽ ʚ ʫʤʦʚʘʭ ʞʠʚʣʝʥʥʷ ʙʦʣʦʪʘ ʙʽʜʥʽʰʠʤʠ ˇʨʫʥʪʦʚʠʤʠ ʚʦʜʘʤʠ. ɺʦʥʠ 
ʪʨʘʧʣʷʶʪʴʩʷ ʥʘ ʧʽʱʘʥʠʭ ʪʝʨʘʩʘʭ ʪʘ ʫ ʤʝʞʠʨʽʯʯʷʭ. ʉʝʨʝʜ ʜʝʨʝʚʥʦʾ ʨʦʩʣʠʥʥʦʩʪʽ ʧʝʨʝʚʘʞʘʻ 
ʙʝʨʝʟʘ ʧʫʭʥʘʪʘ (Betula pubescens), ʫ ʯʘʛʘʨʥʠʢʦʚʦʤʫ ʷʨʫʩʽ ʨʦʩʪʝ ʚʝʨʙʘ ʨʦʟʤʘʨʠʥʦʣʠʩʪʘ 
(Salix rosmarinifolia), ʧʦʧʝʣʷʩʪʘ (Salix cinerea) ʪʘ ʽʥ. ʋ ʪʨʘʚʦʩʪʦʾ ʥʘ ʮʠʭ ʜʽʣʷʥʢʘʭ ʤʦʞʥʘ 
ʧʦʙʘʯʠʪʠ ʦʩʦʢʠ ʜʝʨʥʠʩʪʫ (Carex caeespitoza), ʟʙʣʠʞʝʥʫ (Carex diandra) ʪʘ ʽʥ. ʄʦʭʦʚʠʡ 
ʧʦʢʨʠʚ ʩʪʚʦʨʶʶʪʴ ʩʬʘʛʥʦʚʽ ʥʠʟʠʥʥʽ ʘʙʦ ʛʽʧʥʦʚʽ ʤʦʭʠ [2, 6]. 

ɻʝʦʝʢʦʣʦʛʽʯʥʝ ʟʥʘʯʝʥʥʷ ʙʦʣʽʪ. ɹʦʣʦʪʘ ʽ ʧʝʨʝʟʚʦʣʦʞʝʥʽ ʟʝʤʣʽ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ 
ʝʢʦʣʦʛʽʯʥʫ ʡ ʧʨʠʨʦʜʦʦʭʦʨʦʥʥʫ ʨʦʣʴ. ɹʦʣʦʪʘ ʚʘʞʣʠʚʽ ʥʝ ʣʠʰʝ ʜʣʷ ʞʠʚʠʭ ʦʨʛʘʥʽʟʤʽʚ: ʟʚʽʨʽʚ, 
ʧʪʘʭʽʚ, ʨʠʙ, ʢʦʤʘʭ, ʨʦʩʣʠʥ, ʛʨʠʙʽʚ ʽ ʣʠʰʘʡʥʠʢʽʚ. ɺʦʥʠ ʚʽʜʽʛʨʘʶʪʴ ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ ʜʣʷ 
ʙʽʦʪʠ, ʱʦ ʧʨʦʚʦʜʠʪʴ ʪʽʣʴʢʠ ʯʘʩʪʠʥʫ ʚʣʘʩʥʦʛʦ ʞʠʪʪʷ ʥʘ ʙʦʣʦʪʘʭ. ʃʶʜʠʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʙʦʣʦʪʥʽ 
ʨʦʩʣʠʥʠ, ʱʦ ʤʘʶʪʴ ʭʘʨʯʦʚʫ ʽ ʣʽʢʘʨʩʴʢʫ ʮʽʥʥʽʩʪʴ. ɿʘʛʘʣʦʤ, ʚʘʞʢʦ ʧʝʨʝʦʮʽʥʠʪʠ ʨʦʣʴ ʙʦʣʽʪ ʫ 
ʧʨʠʨʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ. ʉʧʝʢʪʨ ʛʝʦʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ ʄʘʣʦʛʦ 
ʇʦʣʽʩʩʷ ʪʘ ʧʠʪʘʥʥʷ ʦʮʽʥʶʚʘʥʥʷ ʩʪʫʧʝʥʽ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʤʘʣʦʧʦʣʽʩʴʢʠʭ 
ʣʘʥʜʰʘʬʪʽʚ ʨʦʟʛʣʷʥʫʪʦ ʫ ʧʫʙʣʽʢʘʮʽʷʭ [12ï14]. 

ɹʦʣʦʪʘ ʄʘʣʦʛʦ ʇʦʣʽʩʩʷ ʚʘʞʣʠʚʽ ʜʣʷ ʧʽʜʪʨʠʤʫʚʘʥʥʷ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʫ ʩʫʩʽʜʥʽʭ 
ʧʨʠʨʦʜʥʠʭ ʩʠʩʪʝʤʘʭ. ʆʩʫʰʝʥʥʷ ʟʘʙʦʣʦʯʝʥʠʭ ʟʝʤʝʣʴ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ ʥʘ ʦʪʦʯʫʶʯʽ ʣʽʩʦʚʽ 
ʽ ʣʫʯʥʽ ʫʛʨʫʧʦʚʘʥʥʷ ʪʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʾʭʥʴʦʾ ʜʝʛʨʘʜʘʮʽʾ. ʇʨʦʙʣʝʤʘ ʦʩʫʰʝʥʥʷ ʪʦʨʬʦʚʠʱ 
ʪʘʢʦʞ ʪʽʩʥʦ ʧʦʚôʷʟʘʥʘ ʽʟ ʟʥʠʢʥʝʥʥʷʤ ʤʘʣʠʭ ʽ ʟʥʠʞʝʥʥʷʤ ʚʦʜʥʦʩʪʽ ʛʦʣʦʚʥʠʭ ʨʽʯʦʢ ʨʝʛʽʦʥʫ. ʋ 
ʨʝʛʽʦʥʽ ʧʨʦʚʦʜʠʣʠ ʦʩʫʰʝʥʥʷ ʙʦʣʽʪ ʜʣʷ ʚʠʜʦʙʫʚʘʥʥʷ ʧʦʢʣʘʜʽʚ ʪʦʨʬʫ, ʘ ʪʘʢʦʞ ʬʦʨʤʫʚʘʥʥʷ 
ʤʘʣʦʝʬʝʢʪʠʚʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ. 

ɺʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʟʘ ʦʩʪʘʥʥʽ 100ï200 ʨʦʢʽʚ ʚʽʜʙʫʣʦʩʷ ʨʽʟʢʝ ʟʤʝʥʰʝʥʥʷ ʧʣʦʱ ʚ 
ʤʝʞʘʭ ʄʘʣʦʛʦ ʇʦʣʽʩʩʷ ʧʽʜ ʙʦʣʦʪʘʤʠ ʽ ʟʘʙʦʣʦʯʝʥʠʤʠ ʪʝʨʠʪʦʨʽʷʤʠ. ɿʘʢʦʥʦʤʽʨʥʦʩʪʽ 
ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʟʘʙʦʣʦʯʝʥʠʭ ʪʝʨʠʪʦʨʽʡ ʚ ʤʝʞʘʭ ʄʘʣʦʛʦ ʇʦʣʽʩʩʷ ʨʦʟʛʣʷʥʝʤʦ ʥʘ ʧʨʠʢʣʘʜʽ 
ʗʩʪʨʫʙʝʮʴʢʦʾ ʜʝʣʴʪʠ, ʷʢʘ ʨʦʟʤʽʱʝʥʘ ʫ ʜʦʣʠʥʽ ɿʘʭʽʜʥʦʛʦ ɹʫʛʫ, ʫ ʤʝʞʠʨʽʯʯʽ ʨʽʯʢʠ ʟ ʾʾ 
ʜʦʧʣʘʚʘʤʠ ï ʈʘʪʦʶ ʽ ʉʦʣʦʢʽʻʶ [10, 11]. ɼʦ ʙʫʜʽʚʥʠʮʪʚʘ ʛʦʣʦʚʥʦʛʦ ʢʘʥʘʣʽʟʦʚʘʥʦʛʦ ʢʘʥʘʣʫ 
ʪʫʪ ʙʫʣʦ ʟʦʩʝʨʝʜʞʝʥʦ 62,1 66,8 % ʚʦʜʦʪʦʢʽʚ ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʥʷ. ʑʦʥʘʡʙʽʣʴʰʝ ʚʜʘʣʦʩʷ 
ʦʙʣʽʢʫʚʘʪʠ 285 ʨʫʢʘʚʽʚ ɿʘʭʽʜʥʦʛʦ ɹʫʛʫ. ʇʽʩʣʷ ʮʴʦʛʦ ʢʽʣʴʢʽʩʪʴ ʚʦʜʦʪʦʢʽʚ ʧʦʩʪʫʧʦʚʦ 
ʟʤʝʥʰʫʚʘʣʘʩʷ ʽ ʧʝʨʝʜ ɼʨʫʛʦʶ ʩʚʽʪʦʚʦʶ ʚʽʡʥʦʶ ʩʪʘʥʦʚʠʣʘ 211 ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ. ʅʘ ʩʴʦʛʦʜʥʽ 
ʢʽʣʴʢʽʩʪʴ ʚʦʜʦʪʦʢʽʚ ʚ ʗʩʪʨʫʙʝʮʴʢʽʡ ʜʝʣʴʪʽ ʩʫʪʪʻʚʦ ʩʢʦʨʦʪʠʣʘʩʷ, ʘʞ ʜʦ 62 ʚʦʜʥʠʭ ʦʙᾷʻʢʪʽʚ, 
ʙʽʣʴʰʽʩʪʴ ʟ ʷʢʠʭ ʻ ʟʘʪʦʥʘʤʠ ʽ ʩʪʘʨʠʮʷʤʠ. ʐʚʠʜʢʝ ʟʤʝʥʰʝʥʥʷ ʚʦʜʦʪʦʢʽʚ ʫ ʜʝʣʴʪʽ 
ʚʠʧʝʨʝʜʞʘʻ ʪʝʥʜʝʥʮʽʾ ʱʦʜʦ ʾʭʥʴʦʛʦ ʟʘʛʘʣʴʥʦʛʦ ʩʢʦʨʦʯʝʥʥʷ ʽ ʥʠʥʽ ʪʫʪ ʥʘʨʘʭʦʚʫʶʪʴ ʣʠʰʝ 
25,1 % ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʥʷ [11]. 

ɺʘʞʣʠʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʫ ʨʘʡʦʥʽ 
ʜʦʩʣʽʜʞʝʥʥʷ ʚʚʘʞʘʻʤʦ ʯʘʩʪʢʫ ʟʘʙʦʣʦʯʝʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ. ʂʦʥʪʫʨʠ ʙʦʣʽʪ ʽ ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ 
ʟʝʤʝʣʴ ʟʘ ʦʩʪʘʥʥʽ 240 ʨʦʢʽʚ ʥʝʦʜʥʦʨʘʟʦʚʦ ʟʤʽʥʶʚʘʣʠʩʷ (ʨʠʩ. 2). ɺʽʜʟʥʘʯʠʤʦ ʟʘʛʘʣʴʥʽ 
ʪʝʥʜʝʥʮʽʾ ʜʦ ʟʤʝʥʰʝʥʥʷ ʟʘʙʦʣʦʯʝʥʠʭ ʧʣʦʱ, ʦʜʥʘʢ ʧʨʦʮʝʩ ʾʭʥʴʦʛʦ ʩʢʦʨʦʯʝʥʥʷ ʫ ʨʽʟʥʽ 
ʽʩʪʦʨʠʯʥʽ ʧʝʨʽʦʜʠ ʚʽʜʙʫʚʘʚʩʷ ʧʦ-ʨʽʟʥʦʤʫ. 

ɹʽʣʴʰʽʩʪʴ ʟʘʙʦʣʦʯʝʥʠʭ ʽ ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ ʧʣʦʱ ʨʦʟʤʽʱʝʥʦ ʧʦ ʜʦʣʠʥʘʭ ɿʘʭʽʜʥʦʛʦ ɹʫʛʫ 
ʽ ʉʦʣʦʢʽʾ, ʘ ʪʘʢʦʞ ʾʭ ʜʨʽʙʥʠʭ ʽ ʤʘʣʦʜʽʷʣʴʥʠʭ ʜʦʧʣʠʚʽʚ. ɸʥʘʣʽʟ ʨʽʟʥʦʯʘʩʦʚʠʭ ʪʦʧʦʢʘʨʪ ʚʢʘʟʫʻ 
ʥʘ ʨʝʛʫʣʷʨʥʽ ʟʤʽʥʠ ʨʦʟʤʽʱʝʥʥʷ ʟʘʙʦʣʦʯʝʥʠʭ ʜʽʣʷʥʦʢ, ʦʩʦʙʣʠʚʦ ʚ ʤʝʞʘʭ ʗʩʪʨʫʙʝʮʴʢʦʾ 
ʜʝʣʴʪʠ. ɼʦ ʩʧʦʨʫʜʞʝʥʥʷ ʛʦʣʦʚʥʦʛʦ ʢʘʥʘʣʽʟʦʚʘʥʦʛʦ ʨʫʩʣʘ ɿʘʭʽʜʥʦʛʦ ɹʫʛʫ, ʩʧʨʷʤʣʝʥʥʷ 
ʨʫʩʝʣ ʈʘʪʠ ʽ ʉʦʣʦʢʽʾ ʪʘ ʦʩʫʰʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʥʘ ʤʘʣʠʭ ʚʦʜʦʪʦʢʘʭ ʧʦʢʘʟʥʠʢ ʟʘʙʦʣʦʯʝʥʦʩʪʽ 
ʟʘʣʠʰʘʚʩʷ ʚʠʩʦʢʠʤ ʽ ʢʦʣʠʚʘʚʩʷ ʚʽʜ 14,6 ʜʦ 23,1 %. ʏʠʤʘʣʦ ʟʘʙʦʣʦʯʝʥʠʭ ʧʣʦʱ 
ʟʥʘʭʦʜʠʣʦʩʷ ʫ ʤʽʞʜʦʣʠʥʥʠʭ ʣʽʩʦʚʠʭ ʤʘʩʠʚʘʭ. ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʢʦʤʧʣʝʢʩʫ 
ʨʫʩʣʦʩʧʨʷʤʣʶʚʘʣʴʥʠʭ ʪʘ ʦʩʫʰʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʯʘʩʪʢʘ ʟʘʙʦʣʦʯʝʥʦʩʪʽ ʚʧʘʣʘ ʜʦ 7,8 % ʚʽʜ 
ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʥʷ. ʉʢʦʨʽʰʝ ʟʘ ʚʩʝ, ʮʷ ʯʘʩʪʢʘ ʙʫʣʘ ʙ ʥʠʞʯʦʶ, ʘʣʝ 
ʦʙʯʠʩʣʝʥʥʷ ʧʣʦʱ ʟʘʙʦʣʦʯʝʥʠʭ ʽ ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ ʜʽʣʷʥʦʢ ʟʨʦʙʣʝʥʦ ʥʘ ʦʩʥʦʚʽ ʨʘʜʷʥʩʴʢʠʭ 
ʢʘʨʪ 1970 1980-ʭ ʨʦʢʽʚ, ʥʘ ʷʢʽ ʥʘʥʝʩʝʥʦ ʪʦʛʦʯʘʩʥʽ ʟʦʥʠ ʚʪʦʨʠʥʥʦʛʦ ʟʘʪʦʧʣʝʥʥʷ ʽ 
ʧʽʜʪʦʧʣʝʥʥʷ, ʷʢʽ ʫʪʚʦʨʝʥʽ ʚʥʘʩʣʽʜʦʢ ʽʥʪʝʥʩʠʚʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʫʛʽʣʴʥʠʭ ʰʘʭʪ ʽ 
ʚʫʛʣʝʟʙʘʛʘʯʫʚʘʣʴʥʦʾ ʬʘʙʨʠʢʠ ʃʴʚʽʚʩʴʢʦ-ɺʦʣʠʥʩʴʢʦʛʦ ʢʘʤôʷʥʦʚʫʛʽʣʴʥʦʛʦ ʙʘʩʝʡʥʫ [11].  



 ISSN:2306-5680  Hydrology, Hydrochemistry and Hydroecology. 2022. ˉ 3 (65) 

 
 20  

ʘ) ʙ) 

ʚ) ʛ) 

 
ˇ) 

ʋʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ 

 

ʈʠʩ. 2. ʊʝʥʜʝʥʮʽʾ ʟʤʽʥʠ ʧʣʦʱ ʙʦʣʽʪ ʽ ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ ʟʝʤʝʣʴ ʫ ʤʝʞʠʨʽʯʯʽ ɿʘʭʽʜʥʦʛʦ ɹʫʛʫ 
ʽ ʈʘʪʠ ʟʘ ʦʩʪʘʥʥʽ 240 ʨʦʢʽʚ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʢʘʨʪ:  

ʘ) ʘʚʩʪʨʽʡʩʴʢʠʭ ʢʘʨʪ ʇʝʨʰʦʛʦ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʟʥʽʤʘʥʥʷ, ʁʦʩʠʬʠʥʩʴʢʦʾ ʤʝʪʨʠʢʠ (1779Ꞌ1783);  

ʙ) ʘʚʩʪʨʽʡʩʴʢʠʭ ʢʘʨʪ ɼʨʫʛʦʛʦ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʟʥʽʤʘʥʥʷ, ʌʨʘʥʮʠʩʢʘʥʩʴʢʦʾ ʤʝʪʨʠʢʠ (1819Ꞌ1820);  

ʚ) ʘʚʩʪʨʽʡʩʴʢʠʭ ʢʘʨʪ ʊʨʝʪʴʦʛʦ ʪʦʧʦʛʨʘʬʽʯʥʦʛʦ ʟʥʽʤʘʥʥʷ (1869Ꞌ1887);  

ʛ) ʧʦʣʴʩʴʢʠʭ ʢʘʨʪ ɺʽʡʩʴʢʦʚʦʛʦ ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʽʥʩʪʠʪʫʪʫ (1929Ꞌ1939);  

ˇ) ʨʘʜʷʥʩʴʢʠʭ ʢʘʨʪ ɻʝʥʝʨʘʣʴʥʦʛʦ ʰʪʘʙʫ ʉʈʉʈ (1968Ꞌ1989). 
 

ʑʝ ʫ ʥʝʜʘʣʝʢʦʤʫ ʤʠʥʫʣʦʤʫ ʪʦʨʬʦʚʠʱʘ ʚʠʩʪʫʧʘʣʠ ʮʽʥʥʠʤ ʧʨʦʤʠʩʣʦʚʠʤ ʨʝʩʫʨʩʦʤ, ʷʢ 
ʭʽʤʽʯʥʘ ʩʠʨʦʚʠʥʘ, ʜʦʙʨʠʚʦ ʜʣʷ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʧʘʣʠʚʦ ʜʣʷ ʧʦʙʫʪʦʚʠʭ ʧʦʪʨʝʙ, ʘ 
ʪʘʢʦʞ ʷʢ ʣʽʢʫʚʘʣʴʥʠʡ ʧʨʠʨʦʜʥʠʡ ʨʝʩʫʨʩ ʫ ʤʝʜʠʮʠʥʽ. ʆʜʥʘʢ ʧʝʨʰʦʯʝʨʛʦʚʠʤʠ ʬʫʥʢʮʽʷʤʠ 
ʪʦʨʬʦʚʠʱ ʻ ʟʙʝʨʽʛʘʥʥʷ ʚʦʣʦʛʠ ʪʘ ʙʽʦʣʦʛʽʯʥʦʛʦ ʨʽʟʥʦʤʘʥʽʪʪʷ, ʘ ʛʦʣʦʚʥʝ ï ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ, 
ʘʜʞʝ ʾʭ ʚʠʟʥʘʶʪʴ ʥʘʡʝʬʝʢʪʠʚʥʽʰʠʤʠ ʥʘʟʝʤʥʠʤʠ ʝʢʦʩʠʩʪʝʤʘʤʠ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʚʫʛʣʝʮʶ. 
ʊʦʨʬʦʚʠʱʘ ʥʘʢʦʧʠʯʫʶʪʴ ʽ ʟʙʝʨʽʛʘʶʪʴ ʘʪʤʦʩʬʝʨʥʠʡ ʚʫʛʣʝʮʴ ʪʠʩʷʯʽ ʨʦʢʽʚ [20]. 

ʇʨʠ ʦʩʫʰʝʥʥʽ ʨʽʚʝʥʴ ʚʦʜʠ ʫ ʪʦʨʬʦʚʠʱʘʭ ʰʪʫʯʥʦ ʟʥʠʞʫʻʪʴʩʷ, ʽ ʮʝ ʟʘʧʫʩʢʘʻ ʧʨʦʮʝʩ 
ʨʦʟʢʣʘʜʘʥʥʷ ʦʨʛʘʥʽʯʥʦʾ ʯʘʩʪʠʥʠ ʪʦʨʬʫ ʟʘ ʫʯʘʩʪʽ ʢʠʩʥʶ. ɸʝʨʦʙʥʠʡ (ʟ ʜʦʩʪʫʧʦʤ ʧʦʚʽʪʨʷ) 
ʨʦʟʢʣʘʜ ʦʨʛʘʥʽʯʥʦʾ ʯʘʩʪʠʥʠ ʪʦʨʬʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ 50 ʨʘʟʽʚ ʰʚʠʜʰʝ, ʥʽʞ ʚ ʘʥʘʝʨʦʙʥʠʭ 
ʫʤʦʚʘʭ ʪʦʨʬʦʚʠʱ. ɺʥʘʩʣʽʜʦʢ ʮʴʦʛʦ ʪʦʨʬʦʚʠʱʘ ʧʝʨʝʩʪʘʶʪʴ ʙʫʪʠ ʩʭʦʚʠʱʘʤʠ ʚʫʛʣʝʢʠʩʣʦʛʦ 
ʛʘʟʫ ʪʘ ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ʧʦʪʫʞʥʝ ʜʞʝʨʝʣʦ ʾʭʥʽʭ ʚʠʢʠʜʽʚ ʫ ʛʣʦʙʘʣʴʥʦʤʫ ʤʘʩʰʪʘʙʽ. 
ɺʦʜʥʦʯʘʩ, ʦʙʣʘʰʪʫʚʘʥʥʷ ʤʝʣʽʦʨʘʪʠʚʥʠʭ ʢʘʥʘʣʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʝʤʽʩʽʾ ʤʝʪʘʥʫ ʪʘ ʘʟʦʪʫ. 
ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ ʻʚʨʦʧʝʡʩʴʢʠʭ ʥʘʫʢʦʚʮʽʚ ʥʘ ʚʠʩʫʰʝʥʠʭ ʙʦʣʦʪʘʭ, ʷʢʽ ʟʘʨʘʟ 
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ʚʠʢʦʥʫʶʪʴ ʬʫʥʢʮʽʶ ʧʘʩʦʚʠʱ ʱʦʨʦʢʫ ʚʠʜʽʣʷʻʪʴʩʷ 29 ʪ ʉʆ2/ʛʘ [20]. 
ɯʥʪʝʥʩʠʚʥʝ ʚʠʜʦʙʫʚʘʥʥʷ ʪʦʨʬʫ ʧʨʠʧʘʜʘʣʦ ʥʘ 1960ï1980-ʪʽ ʨʦʢʠ. ɹʣʠʟʴʢʦ 60 % 

ʚʠʜʦʙʫʪʦʛʦ ʪʦʨʬʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʜʦʙʨʠʚʦ, ʩʫʙʩʪʨʘʪ ʜʣʷ ʛʘʟʦʥʽʚ, ʧʽʜʩʪʠʣʢʫ. ʋ ʮʽ ʨʦʢʠ 
ʦʩʚʦʻʥʦ ʚʠʨʦʙʥʠʮʪʚʦ ʪʦʨʬʦʤʽʥʝʨʘʣʴʥʦʘʤʽʘʯʥʠʭ ʜʦʙʨʠʚ ñʇʨʦʛʨʝʩò, ʪʦʨʬʦʚʠʭ ʙʽʦʜʦʙʨʠʚ 
ñʊʦʥʘʢò, ʪʦʨʬʦʧʦʩʣʽʜʥʠʭ ʜʦʙʨʠʚ ñʂʦʥʢʫʨʝʥʪò, ʜʦʙʨʠʚ ñʈʦʩʪʦʢò, ˇʨʫʥʪʫ ʧʦʞʠʚʥʦʛʦ, ʪʦʨʬʦʚʠʭ 
ʛʦʨʱʠʢʽʚ ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʨʦʟʩʘʜʠ ʪʘ ʪʦʨʬʫ ʬʘʩʦʚʘʥʦʛʦ ʜʣʷ ʩʘʜʦʚʦʜʽʚ. ʅʝʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ 
ʪʦʨʬʫ ʩʣʫʛʫʻ ʩʠʨʦʚʠʥʦʶ ʜʣʷ ʭʽʤʽʯʥʦʛʦ ʧʝʨʝʨʦʙʣʝʥʥʷ ʚ ʝʪʠʣʦʚʠʡ ʩʧʠʨʪ, ʛʫʤʽʥʦʚʽ ʢʠʩʣʦʪʠ, 
ʬʫʨʬʫʨʦʣ, ʚʽʩʢ, ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʢʦʨʤʦʚʠʭ ʜʨʽʞʜʞʽʚ. 

ɿʘʛʘʣʦʤ, ʜʣʷ ʪʦʨʬʦʚʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʭʘʨʘʢʪʝʨʥʘ ʚʠʩʦʢʘ ʝʥʝʨʛʦʻʤʥʽʩʪʴ, ʚʘʞʢʽ ʫʤʦʚʠ 
ʧʨʘʮʽ, ʚʠʩʦʢʘ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʽʩʪʴ ʪʘ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʛʽʨʥʠʯʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʽ ʧʦʛʦʜʥʠʭ ʫʤʦʚ. 
ɺʠʜʦʙʫʚʘʥʥʷ ʧʦʢʣʘʜʽʚ ʪʦʨʬʫ ʫ ʨʝʛʽʦʥʽ ʧʨʦʚʦʜʠʣʠ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʧʽʜʧʨʠʻʤʩʪʚʘ 
ʋʢʨʘʾʥʩʴʢʦʛʦ ʢʦʥʮʝʨʥʫ ʪʦʨʬʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ñʋʢʨʪʦʨʬò, ʷʢʠʡ ʟ 2007 ʨ. ʧʝʨʝʩʪʘʚ 
ʧʨʘʢʪʠʯʥʦ ʽʩʥʫʚʘʪʠ. ʉʫʯʘʩʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʧʘʩʽʚ ʪʦʨʬʫ ʥʝʜʦʩʪʘʪʥʴʦ ʝʢʦʥʦʤʥʝ, ʝʬʝʢʪʠʚʥʝ 
ʪʘ ʝʢʦʣʦʛʽʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʝ. ɿʥʘʯʥʽ ʧʣʦʱʽ ʦʩʫʰʝʥʠʭ ʪʦʨʬʦʚʠʭ ʨʦʜʦʚʠʱ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 
ʜʣʷ ʚʠʨʦʱʫʚʘʥʥʷ ʧʨʦʩʘʧʥʠʭ ʢʫʣʴʪʫʨ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʦʾ ʚʪʨʘʪʠ ʦʨʛʘʥʽʯʥʦʾ ʤʘʩʠ ʚʽʜ 
ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʪʘ ʝʨʦʟʽʾ. ʇʦʜʘʣʴʰʝ ʨʦʟʚʠʪʦʢ ʪʦʨʬʦʚʠʜʦʙʫʚʘʥʥʷ ʚ ʤʝʞʘʭ ʄʘʣʦʛʦ ʇʦʣʽʩʩʷ 
ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʪʦʨʬʦʚʦʛʦ ʧʘʣʠʚʘ ʚʚʘʞʘʻʤʦ ʥʝʝʬʝʢʪʠʚʥʠʤ ʽ ʥʝʨʘʮʽʦʥʘʣʴʥʠʤ. 

ɺʠʩʥʦʚʢʠ. ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʦʛʦ ʛʝʦʝʢʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʦʣʽʪ ʄʘʣʦʛʦ 
ʇʦʣʽʩʩʷ ʟʨʦʙʣʝʥʦ ʪʘʢʽ ʛʦʣʦʚʥʽ ʚʠʩʥʦʚʢʠ: 

1) ʈʦʟʛʣʷʥʫʪʦ ʽʩʪʦʨʽʶ ʜʦʩʣʽʜʞʝʥʥʷ ʙʦʣʽʪ ʽ ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ ʟʝʤʝʣʴ ʚ ɻʘʣʠʯʠʥʽ ʪʘ ʫ 
ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʪʘ ʚʠʷʚʣʝʥʦ ʦʩʝʨʝʜʢʠ ʨʦʟʨʦʙʣʝʥʥʷ ʪʦʨʬʫ ʫ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʨʝʛʽʦʥʽ; 

2) ɼʦʩʣʽʜʞʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ ʧʦʰʠʨʝʥʥʷ ʙʦʣʽʪ ʚ ʤʝʞʘʭ ʨʽʚʥʠʥʥʦʾ ʯʘʩʪʠʥʠ ʃʴʚʽʚʩʴʢʦʾ 
ʦʙʣʘʩʪʽ ʽ ʄʘʣʦʤʫ ʇʦʣʽʩʩʽ. ʄʘʣʦʧʦʣʽʩʴʢʽ ʙʦʣʦʪʘ ʟʘʡʤʘʶʪʴ 59,6 % ʚʽʜ ʫʩʽʻʾ ʧʣʦʱʽ ʙʦʣʽʪ 
ʨʽʚʥʠʥʥʦʾ ʯʘʩʪʠʥʠ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɰʭʥʻ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʦʚôʷʟʘʥʝ ʽʟ ʟʘʙʦʣʦʯʝʥʥʷʤ ʜʦʣʠʥ 
ʜʦʧʣʠʚʽʚ ɿʘʭʽʜʥʦʛʦ ɹʫʛʫ ʽ ʉʪʠʨʫ. ʋ ʨʝʛʽʦʥʽ ʜʦʤʽʥʫʶʪʴ ʥʠʟʦʚʠʥʥʽ ʙʦʣʦʪʘ ʽʟ ʧʝʨʝʚʘʞʘʥʥʷʤ 
ʪʨʘʚôʷʥʠʭ ʫʛʨʫʧʦʚʘʥʴ, ʨʽʜʰʝ ʪʨʘʧʣʷʶʪʴʩʷ ʪʨʘʚôʷʥʦ-ʤʦʭʦʚʽ, ʯʘʛʘʨʥʠʢʦʚʽ ʽ ʣʽʩʦʚʽ 
ʫʛʨʫʧʦʚʘʥʥʷ; 

3) ɺ ʤʝʞʘʭ ʄʘʣʦʛʦ ʇʦʣʽʩʩʷ ʦʙʣʽʢʦʚʘʥʦ 57 ʨʦʜʦʚʠʱ ʪʦʨʬʫ. ɺ ʤʝʞʘʭ ʧʨʦʤʠʩʣʦʚʦʾ 
ʛʣʠʙʠʥʠ ʾʭʥʷ ʧʣʦʱʘ ʩʪʘʥʦʚʠʪʴ 27,76 ʪʠʩ. ʛʘ, ʘ ʙʘʣʘʥʩʦʚʽ ʛʝʦʣʦʛʽʯʥʽ ʟʘʧʘʩʠ ʪʦʨʬʫ ï 83 339 
ʪʠʩ. ʪ. ʅʘʡʙʽʣʴʰʠʤʠ ʟʘ ʧʣʦʱʝʶ ʽ ʟʘʧʘʩʘʤʠ ʪʦʨʬʦʚʠʱʘʤʠ ʻ ʉʪʦʷʥʽʚʩʴʢʝ, ʉʦʣʦʢʽʡʩʴʢʝ, 
ʃʝʰʥʽʚʩʴʢʝ, ʃʴʚʽʚʩʴʢʝ, ʉʤʽʣʴʥʝʥʩʴʢʝ ʽ ʈʘʜʝʭʽʚʩʴʢʝ; 

4) ʅʘ ʦʩʥʦʚʽ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʢʘʨʪ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʪʝʥʜʝʥʮʽʾ ʟʤʽʥʠ ʧʣʦʱ ʙʦʣʽʪ ʽ 
ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ ʟʝʤʝʣʴ ʫ ʤʝʞʠʨʽʯʯʽ ɿʘʭʽʜʥʦʛʦ ɹʫʛʫ ʽ ʈʘʪʠ ʟʘ ʦʩʪʘʥʥʽ 240 ʨʦʢʽʚ. ɺʽʜʟʥʘʯʠʤʦ 
ʟʘʛʘʣʴʥʽ ʪʝʥʜʝʥʮʽʾ ʜʦ ʟʤʝʥʰʝʥʥʷ ʟʘʙʦʣʦʯʝʥʠʭ ʧʣʦʱ, ʦʜʥʘʢ ʧʨʦʮʝʩ ʾʭʥʴʦʛʦ ʩʢʦʨʦʯʝʥʥʷ ʫ 
ʨʽʟʥʽ ʽʩʪʦʨʠʯʥʽ ʧʝʨʽʦʜʠ ʚʽʜʙʫʚʘʚʩʷ ʧʦ-ʨʽʟʥʦʤʫ. ɼʦ ʩʧʦʨʫʜʞʝʥʥʷ ʛʦʣʦʚʥʦʛʦ ʢʘʥʘʣʽʟʦʚʘʥʦʛʦ 
ʨʫʩʣʘ ɿʘʭʽʜʥʦʛʦ ɹʫʛʫ, ʩʧʨʷʤʣʝʥʥʷ ʨʫʩʝʣ ʈʘʪʠ ʽ ʉʦʣʦʢʽʾ ʪʘ ʦʩʫʰʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʥʘ ʤʘʣʠʭ 
ʚʦʜʦʪʦʢʘʭ ʧʦʢʘʟʥʠʢ ʟʘʙʦʣʦʯʝʥʦʩʪʽ ʟʘʣʠʰʘʚʩʷ ʚʠʩʦʢʠʤ ʽ ʢʦʣʠʚʘʚʩʷ ʚʽʜ 14,6 ʜʦ 23,1 %. 
ʇʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʨʫʩʣʦʩʧʨʷʤʣʶʚʘʣʴʥʠʭ ʪʘ ʦʩʫʰʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʯʘʩʪʢʘ ʟʘʙʦʣʦʯʝʥʦʩʪʽ 
ʚʧʘʣʘ ʜʦ 7,8 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʨʘʡʦʥʫ ʜʦʩʣʽʜʞʝʥʥʷ; 

5) ʆʙʛʦʚʦʨʝʥʦ ʘʢʪʫʘʣʴʥʽ ʧʠʪʘʥʥʷ ʛʝʦʝʢʦʣʦʛʽʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʙʦʣʽʪ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 
ʨʝʛʽʦʥʫ, ʟʦʢʨʝʤʘ ʚʦʥʠ ʚʠʩʪʫʧʘʶʪʴ ʛʽʜʨʦʣʦʛʽʯʥʠʤʠ ʪʘ ʢʣʽʤʘʪʠʯʥʠʤʠ ʨʝʛʫʣʷʪʦʨʘʤʠ, 
ʦʩʝʨʝʜʢʘʤʠ ʜʝʧʦʥʫʚʘʥʥʷ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ, ʘʨʝʘʣʘʤʠ ʧʦʰʠʨʝʥʥʷ ʮʽʥʥʠʭ ʽ ʨʽʜʢʽʩʥʠʭ ʚʠʜʽʚ 
ʨʦʩʣʠʥ ʪʦʱʦ. 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 
1. ɸʥʜʨʽʻʥʢʦ ʊ. ʃ. ɸʥʪʨʦʧʦʛʝʥʥʽ ʟʤʽʥʠ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʙʦʣʽʪ ʇʝʨʝʜʢʘʨʧʘʪʪʷ. ʋʢʨʘʾʥʩʴʢʠʡ 

ʙʦʪʘʥʽʯʥʠʡ ʞʫʨʥʘʣ. 1979. ʊ. 36. ˉ 5. ʉ. 104ï106. 
2. ɹʘʯʫʨʠʥʘ ɻ. ʌ. ʊʦʨʬʦʚʽ ʙʦʣʦʪʘ ʋʢʨʘʾʥʩʴʢʦʛʦ ʇʦʣʽʩʩʷ: ɿʘʛʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ, ʨʦʩʣʠʥʥʽʩʪʴ, 

ʩʪʨʘʪʠʛʨʘʬʽʷ, ʰʣʷʭʠ ʨʦʟʚʠʪʢʫ ʪʘ ʥʘʨʦʜʥʦʛʦʩʧʦʜʘʨʩʴʢʝ ʟʥʘʯʝʥʥʷ. ʂʠʾʚ: ʅʘʫʢ. ʜʫʤʢʘ, 1964. 208 ʩ. 
3. ɹʣʘʞʢʦ ʅ. ɹ. ɹʦʣʦʪʘ ʪʘ ʟʘʙʦʣʦʯʝʥʽ ʟʝʤʣʽ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ: ʧʨʠʨʦʜʥʽ 

ʫʤʦʚʠ ʪʘ ʨʝʩʫʨʩʠ : ʤʦʥʦʛʨʘʬʽʷ / ʟʘ ʟʘʛ. ʨʝʜ. ʜ-ʨʘ ʛʝʦʛʨ. ʥʘʫʢ, ʧʨʦʬ. ʄ. ʄ. ʅʘʟʘʨʫʢʘ. ʃʴʚʽʚ: ɺ-ʚʦ 
ʉʪʘʨʦʛʦ ʃʝʚʘ, 2018. ʉ. 211ï223. 

4. ɹʣʘʞʢʦ ʅ. ɹ. ɿ ʽʩʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʧʝʨʝʟʚʦʣʦʞʝʥʠʭ ʣʘʥʜʰʘʬʪʥʠʭ ʩʠʩʪʝʤ ʃʴʚʽʚʱʠʥʠ. ʅʘʫʢ. 
ʟʘʧ. ʊʝʨʥʦʧʽʣ. ʥʘʮʽʦʥ. ʧʝʜʘʛʦʛ. ʫʥ-ʪʫ. ʉʝʨ.: ʛʝʦʛʨʘʬʽʷ. 2004. ˉ 3. ʉ. 18ï24. 

5. ɹʨʘʜʠʩ ɽ. ʄ., ɹʘʣʘʰʦʚ ʃ. ʉ. ɹʦʣʦʪʘ ʟʘʧʘʜʥʦʡ ʇʦʜʦʣʠʠ. ʇʨʠʨʦʜʘ ʙʦʣʦʪ ʠ ʤʝʪʦʜʳ ʠʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ. ʃʝʥʠʥʛʨʘʜ : ʅʘʫʢʘ, 1984. ʉ. 43ï46. 

6. ɹʨʘʜʽʩ ɭ. ʄ., ɹʘʯʫʨʠʥʘ ɻ. ʌ. ʈʦʩʣʠʥʥʽʩʪʴ ʋʈʉʈ. ɹʦʣʦʪʘ ʋʈʉʈ. ʂʠʾʚ: ʅʘʫʢ. ʜʫʤʢʘ, 1969. 
242 ʩ. 

7. ɹʨʘʜʽʩ ɭ. ʄ., ʈʫʙʮʦʚ ʄ. ɯ. ʇʨʦ ʙʦʣʦʪʘ ʆʧʽʣʣʷ. ʋʢʨʘʾʥʩʴʢʠʡ ʙʦʪʘʥʽʯʥʠʡ ʞʫʨʥʘʣ. 1966. ʊ. 



 ISSN:2306-5680  Hydrology, Hydrochemistry and Hydroecology. 2022. ˉ 3 (65) 

 
 22  

XXIII. ˉ 1. ʉ. 82ï86. 
8. ɼʝʨʞʘʚʥʠʡ ʙʘʣʘʥʩ ʟʘʧʘʩʽʚ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʋʢʨʘʾʥʠ. ʊʦʨʬ. ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ (ʩʪʘʥʦʤ ʥʘ 

01.01.2003 ʨ.) / ʫʢʣʘʜ.: ʆ. ʄ. ʄʘʣʴʩʴʢʘ, ʆ. ɺ. ʃʘʡʯʫʢ. ɺʠʧ. 92. ʂʥ. VII. ʂʠʾʚ: ɼʅɺʇ ɼɯɻʌʋ ñɻʝʦʽʥʬʦʨʤ 
ʋʢʨʘʾʥʠò, 2003. 103 ʩ. 

9. ɼʝʨʞʘʚʥʠʡ ʙʘʣʘʥʩ ʟʘʧʘʩʽʚ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʋʢʨʘʾʥʠ. ʊʦʨʬ. ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʴ (ʩʪʘʥʦʤ ʥʘ 
01.01.2007 ʨ.) / ʫʢʣʘʜ.: ʆ. ʄ. ʄʘʣʴʩʴʢʘ, ʆ. ɺ. ʃʘʡʯʫʢ. ɺʠʧ. 92. ʂʥ. 1. ʂʠʾʚ: ɼʅɺʇ ɼɯɻʌʋ ñɻʝʦʽʥʬʦʨʤ 
ʋʢʨʘʾʥʠò, 2007. 89 ʩ. 

10. ɯʚʘʥʦʚ ɭ. ʇʝʨʝʜʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʣʘʥʜʰʘʬʪʽʚ ʤʝʞʠʨʽʯʯʷ ɿʘʭʽʜʥʦʛʦ ɹʫʛʫ, ʈʘʪʠ 
ʽ ʉʦʣʦʢʽʾ (ʏ. 1). ʇʨʦʙʣʝʤʠ ʛʝʦʤʦʨʬʦʣʦʛʽʾ ʽ ʧʘʣʝʦʛʝʦʛʨʘʬʽʾ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ ʽ ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʡ. 
2018. ɺʠʧ. 1 (8). ʉ. 171 184. DOI: http://dx.doi.org/10.30970/gpc.2018.08.2025  

11. ɯʚʘʥʦʚ ɭ. ʇʝʨʝʜʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʩʫʯʘʩʥʠʭ ʣʘʥʜʰʘʬʪʽʚ ʤʝʞʠʨʽʯʯʷ ɿʘʭʽʜʥʦʛʦ ɹʫʛʫ, ʈʘʪʠ 
ʽ ʉʦʣʦʢʽʾ (ʏ. 2). ʇʨʦʙʣʝʤʠ ʛʝʦʤʦʨʬʦʣʦʛʽʾ ʽ ʧʘʣʝʦʛʝʦʛʨʘʬʽʾ ʋʢʨʘʾʥʩʴʢʠʭ ʂʘʨʧʘʪ ʽ ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʡ. 
2019. ɺʠʧ. 1 (9). ʉ. 49 61. DOI: http://dx.doi.org/10.30970/gpc.2019.1.2801  

12. ɯʚʘʥʦʚ ɭ. ɸ., ʂʦʚʘʣʴʯʫʢ ɯ. ʇ. ɻʝʦʝʢʦʣʦʛʽʯʥʽ ʧʨʦʙʣʝʤʠ ʄʘʣʦʛʦ ʇʦʣʽʩʩʷ. ʇʨʠʨʦʜʘ ɿʘʭʽʜʥʦʛʦ 
ʇʦʣʽʩʩʷ ʪʘ ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʡ : ʟʙ. ʥʘʫʢ. ʧʨʘʮʴ / ʚʽʜʧ. ʨʝʜ. ʌ. ɺ. ɿʫʟʫʢ. ʃʫʮʴʢ, 2004. ɺʠʧ. 1. ʉ. 33ï
43. 

13. ɯʚʘʥʦʚ ɭ., ʂʦʚʘʣʴʯʫʢ ɯ. ʇʨʦʙʣʝʤʠ ʦʮʽʥʢʠ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʣʘʥʜʰʘʬʪʽʚ 
ʄʘʣʦʛʦ ʇʦʣʽʩʩʷ. ʌʽʟʠʯʥʘ ʛʝʦʛʨʘʬʽʷ ʪʘ ʛʝʦʤʦʨʬʦʣʦʛʽʷ. 2003. ɺʠʧ. 44. ʉ. 116ï126. 

14. ʂʦʚʘʣʴʯʫʢ ɯ., ɯʚʘʥʦʚ ɭ. ɸʥʘʣʽʟ ʩʫʯʘʩʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʤʝʞʘʭ ʄʘʣʦʛʦ ʇʦʣʽʩʩʷ. 
ʇʨʠʨʦʜʘ ɿʘʭʽʜʥʦʛʦ ʇʦʣʽʩʩʷ ʪʘ ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʡ : ʤʘʪʝʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. (ʤ. ʃʫʮʴʢ, 22ï24 
ʚʝʨʝʩʥʷ 2005 ʨ.). ʃʫʮʴʢ: ʈɺɺ ñɺʝʞʘò, 2005. ʉ. 110ï117. 

15. ʂʫʨʜʶʤʦʚ ʉ. ɺ. ʊʦʨʬʦʚʽ ʨʝʩʫʨʩʠ ɿʘʭʽʜʥʠʭ ʦʙʣʘʩʪʝʡ ʋʈʉʈ ʽ ʧʝʨʩʧʝʢʪʠʚʠ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. 
ʇʠʪʘʥʥʷ ʨʦʟʚʠʪʢʫ ʧʨʦʜʫʢʪʠʚʥʠʭ ʩʠʣ ɿʘʭʽʜʥʠʭ ʦʙʣʘʩʪʝʡ ʋʈʉʈ. ʂʠʾʚ, 1954. ʉ. 92ï95. 

16. ʂʫʯʝʨʷʚʘ ʃ. ʌ. ɺʠʜʠ ʪʦʨʬʫ, ʩʪʨʘʪʠʛʨʘʬʽʷ ʪʘ ʽʩʪʦʨʽʷ ʨʦʟʚʠʪʢʫ ʚʝʣʠʢʠʭ ʙʦʣʽʪ ʚ ʜʦʣʠʥʽ ʨ. 
ɼʥʽʩʪʝʨ. ʋʢʨʘʾʥʩʴʢʠʡ ʙʦʪʘʥʽʯʥʠʡ ʞʫʨʥʘʣ. 1966. ʊ. XXIII. ˉ 1. ʉ. 100ï106. 

17. ʇʨʠʨʦʜʘ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ / ʟʘ ʨʝʜ. ʂ. ɯ. ɻʝʨʝʥʯʫʢʘ. ʃʴʚʽʚ: ɺʠʱʘ ʰʢʦʣʘ; ɺʠʜ-ʚʦ ʧʨʠ ʃʴʚʽʚ. 
ʫʥ-ʪʽ, 1972. 151 ʩ. 

18. ʈʝʩʫʨʩʳ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʉʉʉʈ. ʊ. 6. (ʋʢʨʘʠʥʘ ʠ ʄʦʣʜʘʚʠʷ). ʃʝʥʠʥʛʨʘʜ: 
ɻʠʜʨʦʤʝʪʝʦʠʟʜʘʪ. 1969, ʚʳʧ.1. 884 ʩ. 

19. ʉʧʨʘʚʦʯʥʠʢ ʧʦ ʪʦʨʬʫ / ʧʦʜ ʨʝʜ. ɸ. ɺ. ʃʘʟʘʨʝʚʘ ʠ ʉ. ʉ. ʂʦʨʯʫʥʦʚʘ. ʄʦʩʢʚʘ: ʅʝʜʨʘ, 1982. 
760 ʩ. 

24. ʊʦʨʬʦʚʽ ʙʦʣʦʪʘ: ʧʨʠʨʦʜʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʨʝʛʫʣʶʚʘʥʥʷ ʢʣʽʤʘʪʫ. ɺʝʙʽʥʘʨ ʟ ʙʦʣʦʪʦʟʥʘʚʮʝʤ ʊ. 
ʄʽʥʘʻʚʦʶ. URL: https://www.youtube.com/watch?v=B7j07CM7HHo 
21. ʊʦʨʬʷʥʦʡ ʬʦʥʜ ʋʢʨʘʠʥʩʢʦʡ ʉʉʈ. ʄʦʩʢʚʘ, 1959. ʉ. 1ï52; 406ï433. 
22. Kornella A. Zasoby torfu w wojewodztwach: Krakowskiem, Lwowskiem, Stanislawowskiem i 

Tarnopolskiem. Warszawa: Komitet Energetyczny, 1931. 
23. Peatland Pavilion. URL: https://storage.net-fs.com/hosting/6147066/2/ 

 

References 
1. Andriienko T. L. Antropohenni zminy roslynnoho pokryvu bolit Peredkarpattia [Anthropogenic 

changes in the vegetation cover of the Precarpathian swamps]. Ukrainskyi botanichnyi zhurnal. 1979. T. 
36. ˉ 5. S. 104ï106. 

2. Bachuryna H. F. Torfovi bolota Ukrainskoho Polissia: Zahalnyi kharakter, roslynnist, stratyhrafiia, 
shliakhy rozvytku ta narodnohospodarske znachennia [Peat swamps of Ukrainian Polissya: General 
character, vegetation, stratigraphy, ways of development and economic significance]. Kyiv: Nauk. dumka, 
1964. 208 s. 

3. Blazhko N. B. Bolota ta zabolocheni zemli Lvivskoi oblasti [Swamps and wetlands of Lviv 
region]. Lvivska oblast: pryrodni umovy ta resursy : monohrafiia / za zah. red. d-ra heohr. nauk, prof. M. 
M. Nazaruka. Lviv: V-vo Staroho Leva, 2018. S. 211ï223. 

4. Blazhko N. B. Z istorii doslidzhennia perezvolozhenykh landshaftnykh system Lvivshchyny [From 
the history of the study of wet landscape systems of Lviv region]. Nauk. zap. Ternopil. natsion. pedahoh. 
un-tu. Ser.: heohrafiia. 2004. ˉ 3. S. 18ï24. 

5. Bradis E. M., Balashov L. S. Bolota zapadnoj Podolii [Swamps of Western Podolia]. Priroda bolot 
i metody ih issledovanij. Leningrad : Nauka, 1984. S. 43ï46. 

6. Bradis Ye. M., Bachuryna H. F. Roslynnist URSR. Bolota URSR [Vegetation of the USSR. 
Swamps of the USSR]. Kyiv: Nauk. dumka, 1969. 242 s. 

7. Bradis Ye. M., Rubtsov M. I. Pro bolota Opillia [About the swamps of Opillya]. Ukrainskyi 
botanichnyi zhurnal. 1966. T. XXIII. ˉ 1. S. 82ï86. 

8. Derzhavnyi balans zapasiv korysnykh kopalyn Ukrainy. Torf. Lvivska oblast (stanom na 
01.01.2003 r.) [State balance of mineral reserves of Ukraine. Peat. Lviv region (as of 01.01.2003)] / 
uklad.: O. M. Malska, O. V. Laichuk. Vyp. 92. Kn. VII. Kyiv: DNVP DIHFU ñHeoinform Ukrainyò, 2003. 
103 s. 

9. Derzhavnyi balans zapasiv korysnykh kopalyn Ukrainy. Torf. Lvivska oblast (stanom na 
01.01.2007 r.) [State balance of mineral reserves of Ukraine. Peat. Lviv region (as of 01.01.2007)] / 
uklad.: O. M. Malska, O. V. Laichuk. Vyp. 92. Kn. 1. Kyiv: DNVP DIHFU ñHeoinform Ukrainyò, 2007. 89 s. 

http://dx.doi.org/10.30970/gpc.2018.08.2025
http://dx.doi.org/10.30970/gpc.2019.1.2801
https://www.youtube.com/watch?v=B7j07CM7HHo
https://storage.net-fs.com/hosting/6147066/2/


ISSN:2306-5680  ɻʽʜʨʦʣʦʛʽʷ, ʛʽʜʨʦʭʽʤʽʷ ʽ ʛʽʜʨʦʝʢʦʣʦʛʽʷ. 2022. ˉ 3 (65) 

 
 23 

10. Ivanov Ye. Peredumovy formuvannia suchasnykh landshaftiv mezhyrichchia Zakhidnoho Buhu, 
Raty i Solokii (Ch. 1) [The preconditions of modern landscapes forming between Western Bug, Rata and 
Solokia rivers (Part 1)]. Problemy heomorfolohii i paleoheohrafii Ukrainskykh Karpat i prylehlykh terytorii. 
2018. Vyp. 1 (8). S. 171 184. DOI: http://dx.doi.org/10.30970/gpc.2018.08.2025  

11. Ivanov Ye. Peredumovy formuvannia suchasnykh landshaftiv mezhyrichchia Zakhidnoho Buhu, 
Raty i Solokii (Ch. 2) [The preconditions of modern landscapes forming between Western Bug, Rata and 
Solokia rivers (Part 2)]. Problemy heomorfolohii i paleoheohrafii Ukrainskykh Karpat i prylehlykh terytorii. 
2019. Vyp. 1 (9). S. ʉ. 49 61. DOI: http://dx.doi.org/10.30970/gpc.2019.1.2801  

12. Ivanov Ye. A., Kovalchuk I. P. Heoekolohichni problemy Maloho Polissia [Geoecological 
problems of Maly Polissya]. Pryroda Zakhidnoho Polissia ta prylehlykh terytorii : zb. nauk. prats / vidp. 
red. F. V. Zuzuk. Lutsk, 2004. Vyp. 1. S. 33ï43. 

13. Ivanov Ye., Kovalchuk I. Problemy otsinky antropohennoi transformatsii landshaftiv Maloho 
Polissia [Problems of assessment of anthropogenic transformation of landscapes of Maly Polissya]. 
Fizychna heohrafiia ta heomorfolohiia. 2003. Vyp. 44. S. 116ï126. 

14. Kovalchuk I., Ivanov Ye. Analiz suchasnoi ekolohichnoi sytuatsii v mezhakh Maloho Polissia 
[Analysis of the current ecological situation within Maly Polissya]. Pryroda Zakhidnoho Polissia ta 
prylehlykh terytorii : mater. nauk.-prakt. konf. (m. Lutsk, 22ï24 veresnia 2005 r.). Lutsk: RVV ñVezhaò, 
2005. S. 110ï117. 

15. Kurdiumov S. V. Torfovi resursy Zakhidnykh oblastei URSR i perspektyvy yikh vykorystannia 
[Peat resources of the Western regions of the USSR and prospects for their use]. Pytannia rozvytku 
produktyvnykh syl Zakhidnykh oblastei URSR. Kyiv, 1954. S. 92ï95. 

16. Kucheriava L. F. Vydy torfu, stratyhrafiia ta istoriia rozvytku velykykh bolit v dolyni r. Dnister 
[Types of peat, stratigraphy and history of development of large swamps in the Dniester river valley]. 
Ukrainskyi botanichnyi zhurnal. 1966. T. XXIII. ˉ 1. S. 100ï106. 

17. Pryroda Lvivskoi oblasti [Nature of Lviv region] / za red. K. I. Herenchuka. Lviv: Vyshcha 
shkola; Vyd-vo pry Lviv. un-ti, 1972. 151 s. 

18. Resursy poverkhnostnykh vod SSSR. T. 6. (Ukrayna y Moldavyia) [Resources of surface 
waters of the USSR. T. 6. (Ukraine and Moldova)]. Leningrad: Hydrometeoyzdat. 1969, Vyp.1. 884 s. 

19. Spravochnik po torfu [Peat Handbook] / pod red. A. V. Lazareva i S. S. Korchunova. Moskva: 
Nedra, 1982. 760 s. 

20. Torfʦvi bolota: pryrodnyi instrument rehuliuvannia klimatu [Peat swamps are a natural tool for 
climate regulation]. Webinar with swamp scientist, expert of Wetlands International T. Minaeva. URL: 
https://www.youtube.com/watch?v=B7j07CM7HHo 

21. Torfyanoj fond Ukrainskoj SSR [Peat Fund of the Ukrainian SSR]. Moskva, 1959. S. 1ï52; 
406ï433. 

22. Kornella A. Zasoby torfu w wojewodztwach: Krakowskiem, Lwowskiem, Stanislawowskiem i 
Tarnopolskiem [Peat resources in the Krakow, Lviv, Stanislawiw and Ternopil voivodship]. Warszawa: 
Komitet Energetyczny, 1931. 

23. Peatland Pavilion. URL: https://storage.net-fs.com/hosting/6147066/2/ 
 
Swamp of Male Polissia and their geoecological significance 
Ivanov Ye. A., Blazhko N. B., Pylypovych O. V. 
The history of the study of swamps and wetlands in Galicia and Lviv region is considered. Centers of peat 

development in the studied region were identified. Peculiarities of swamps distribution within the plain part of Lviv 
region and Male Polissia were studied. Malopolissia swamps occupy 59.6 % of the total area of swamps in the plains 
of Lviv region. The location of the swamps is related with the wetlands of the Western Bug and Styr valleys. The 
region is dominated by lowland swamps with a predominance of grass groups, less common grass-moss, shrub and 
forest groups. Within Male Polissia, 57 peat deposits with a total area of 27.76 thousand hectares have been 
registered. The balance mineral reserves of peat amount to 83,339 thousand tons. The largest peatlands in terms of 
area and balance mineral reserves are Sto a̔niv, Solokiia, Leshniv, Lviv, Smilne and Radekhiv. 

On the basis of topographic maps the tendencies of change of areas of swamps and wetlands in the 
interfluves of the Western Bug and Rata for the last 240 years are analyzed. The general trends towards the 
reduction of wetland areas have been noted. The process of reducing the area of swamps changed in different 
historical periods. Before the construction of the main canalized channel of the Western Bug, the straightening of 
riverbeds of Rata and Solokia, and drainage works on small rivers and streams, the level of wetlands remained high 
and ranged from 14.6 to 23.1%. After the channel straightening and drainage works were completed, the share of 
wetlands fell to 7.8% of the total area. 

In the past, the peatlands of Male Polissia were a valuable industrial resource: chemical raw materials, 
fertilizer for agriculture, fuel for household needs, and a medicinal natural resource in medicine. The primary 
functions of peatlands are the storage of dampness and biological diversity, and importantly, carbon dioxide. Swamps 
and peatlands are the most efficient ecosystems for carbon storage. Topical issues of geoecological significance of 
wetlands of the studied region are considered, in particular, they act as hydrological and climatic regulators, centers 
of greenhouse gas deposition, distribution areas of valuable and rare plant species, etc. 

Keywords: swamp, wetlands, peat, peat swamp, Male Polissia. 
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ʉʘʨʥʘʚʩʴʢʠʡ ʉ.ʇ., ɻʨʝʙʽʥʴ ɺ.ɺ. 
ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ  

 
ʈɽʊʈʆʉʇɽʂʊʀɺʅʀʁ ɸʅɸʃɯɿ ɼʆʉʃɯɼɾɽʅʔ ʈɯʏʂʆɺʆɰ ʄɽʈɽɾɯ ʃɯɺʆɹɽʈɽɾɾʗ 
ʉɽʈɽɼʅʔʆɻʆ ɼʅɯʇʈɸ ɺɯɼ ʇɽʈɯʆɼʋ ʉʀʉʊɽʄɸʊʀɿɸʎɯɰ ɯʅʌʆʈʄɸʎɯɰ ʇʈʆ ʈɯʏʂʀ ɼʆ 

ʇɽʈɯʆɼʋ ʂʆʄʇʃɽʂʉʅʀʍ ɼʆʉʃɯɼɾɽʅʔ (XIX ʉʊ. - ʇʆʏ. XXI ʉʊ.) 
 

ʋ ʩʪʘʪʪʽ ʧʦʜʘʥʦ ʽʩʪʦʨʽʶ ʜʦʩʣʽʜʞʝʥʴ ʣʽʚʠʭ ʧʨʠʪʦʢ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʪʘ ʨʦʟʨʦʙʣʝʥʦ ʾʾ ʧʝʨʽʦʜʠʟʘʮʽʶ 
ʟʘ ʭʨʦʥʦʣʦʛʽʯʥʠʤʠ ʧʝʨʽʦʜʘʤʠ ʚʽʜ XIX ʩʪ. ʜʦ ʧʦʯʘʪʢʫ XXI ʩʪ. ɺʠʦʢʨʝʤʣʝʥʦ 5 ʧʝʨʽʦʜʽʚ ʪʘ ʢʣʶʯʦʚʽ ʝʪʘʧʠ 
ʜʦʩʣʽʜʞʝʥʴ ʨʽʯʦʢ ʨʝʛʽʦʥʫ ʚʧʨʦʜʦʚʞ ʚʽʜʧʦʚʽʜʥʦʛʦ ʧʝʨʽʦʜʫ. 

ʆʙʛʨʫʥʪʦʚʘʥʦ ʧʦʜʘʣʴʰʝ ʧʨʦʜʦʚʞʝʥʥʷ ʚ ʯʘʩʽ ʧʝʨʽʦʜʫ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʜʦʩʪʦʚʽʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʣʽʚʽ 
ʧʨʠʪʦʢʠ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʚ 1801-1820-ʭ ʨʨ. ɿʚʝʨʥʫʪʦ ʫʚʘʛʫ ʥʘ ʦʧʠʩʦʚʽ ʪʘ ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʜʘʥʽ ʮʴʦʛʦ 
ʧʝʨʽʦʜʫ, ʟʦʢʨʝʤʘ ʥʘ çɼʝʪʘʣʴʥʫ ʢʘʨʪʫ ʈʦʩʽʡʩʴʢʦʾ ʽʤʧʝʨʽʾ ʪʘ ʧʨʠʣʝʛʣʠʭ ʟʘʢʦʨʜʦʥʥʠʭ ʚʦʣʦʜʽʥʴè ʟʘ 1801-1804 
ʨʨ. ʪʘ çCarte de la Russie Europeenne en LXXVII feuilles executee au Depot general de la Guerreè (çɺʝʣʠʢʫ 
ʢʘʨʪʫ ʈʦʩʽʡʩʴʢʦʾ ɯʤʧʝʨʽʾ ʜʣʷ ʅʘʧʦʣʝʦʥʘè) ʟʘ 1812 ʨ. 

ɼʝʪʘʣʴʥʦ ʚʠʩʚʽʪʣʶʶʪʴʩʷ ʧʠʪʘʥʥʷ ʪʝʦʨʽʡ ʍɯʍ - ʧʦʯ. ʍʍ ʩʪ. ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ ʣʽʚʠʭ 
ʧʨʠʪʦʢ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ï ʚ ʧʨʘʮʷʭ ʄʠʢʦʣʠ ɸʨʝʥʜʘʨʝʥʢʘ, ʄʠʢʦʣʠ ʄʘʨʢʝʚʠʯʘ, ɺʘʩʠʣʷ ɼʦʢʫʯʘʻʚʘ, ɯʚʘʥʘ 
ʃʝʚʘʢʽʚʩʴʢʦʛʦ, ʄʠʢʦʣʠ ʄʘʢʩʠʤʦʚʠʯʘ ʪʘ ɭʚʛʝʥʘ ʆʧʧʦʢʦʚʘ. ʈʦʙʠʪʴʩʷ ʘʢʮʝʥʪ ʥʘ ʜʚʦʭ ʛʦʣʦʚʥʠʭ 
ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʪʚʦʨʘʭ 1840-1860 ʨʨ., ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʜʝʪʘʣʴʥʫ ʛʽʜʨʦʛʨʘʬʽʯʥʫ ʩʽʪʢʫ ʨʽʯʦʢ ʨʝʛʽʦʥʫ -  
ʢʘʨʪʠ ʄ. ɸʨʝʥʜʘʨʝʥʢʘ çɻʦʣʦʚʥʠʭ ʨʽʯʦʢ ʪʘ ʷʨʽʚ ʇʦʣʪʘʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾè 1848 ʨ. ʪʘ çɺʽʡʩʴʢʦʚʦ-ʪʦʧʦʛʨʘʬʽʯʥʦʾ 
ʢʘʨʪʠ ʈʦʩʽʡʩʴʢʦʾ ɯʤʧʝʨʽʾè 1846-1863 ʨʨ. ʘʚʪʦʨʩʪʚʘ ʌ.ʐʫʙʝʨʪʘ ʽ ʇ.ʊʫʯʢʦʚʘ.   

ʅʘʚʝʜʝʥʦ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʛʽʜʨʦʩʧʦʩʪʝʨʝʞʝʥʴ ʥʘ ʨʽʯʢʘʭ ʣʽʚʦʙʝʨʝʞʞʷ 
ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʪʘ ʦʙʛʨʫʥʪʦʚʘʥʦ ʚʠʜʽʣʝʥʥʷ ʢʣʶʯʦʚʠʭ ʝʪʘʧʽʚ ʬʦʨʤʫʚʘʥʥʷ, ʨʦʟʰʠʨʝʥʥʷ ʪʘ ʟʛʦʨʪʘʥʥʷ 
ʤʝʨʝʞʽ ʛʽʜʨʦʧʦʩʪʽʚ ʽʟ 1880 ʧʦ 2022 ʨʨ. ɺʠʦʢʨʝʤʣʝʥʦ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʦʣʴʦʚʽ ʥʘʫʢʦʚʽ ʝʢʩʧʝʜʠʮʽʾ ʨʽʯʢʘʤʠ 
ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʛʽʜʨʦʣʦʛʽʚ ɺ. ʃʦʭʪʽʥʘ (1882 ï 1892 ʨʨ.) ʪʘ ɭ. ʆʧʧʦʢʦʚʘ (1894 ï 
1898 ʨʨ.). ʇʦʜʘʥʦ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʥʘʡʙʽʣʴʰ ʪʦʯʥʠʡ ʢʘʪʘʣʦʛ ʨʽʯʦʢ ʪʘ ʩʪʨʫʤʢʽʚ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʙʘʩʝʡʥʫ 
ʄʘʰʪʘʢʦʚʘ ʇ.ʃ. çʉʧʠʩʦʢ ʨʝʢ ɼʥʝʧʨʦʚʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. ʉ ʢʘʨʪʦʡ ʠ ʘʣʬʘʚʠʪʥʳʤ ʫʢʘʟʘʪʝʣʝʤè. ɿʨʦʙʣʝʥʦ 
ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʠʡ ʘʥʘʣʽʟ ʜʽʷʣʴʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʡ ʛʘʣʫʟʽ ʚʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, 
ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʥʘ ʛʦʣʦʚʥʠʭ ʣʽʚʠʭ ʧʨʠʪʦʢʘʭ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʟʘ 1910 ï 1930 ʨʨ.  

ɼʝʪʘʣʴʥʦ ʚʠʩʚʽʪʣʝʥʦ ʜʽʷʣʴʥʽʩʪʴ ɻʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʦʾ ʩʣʫʞʙʠ ʋʈʉʈ ʧʦ ʩʢʣʘʜʘʥʥʶ ʛʽʜʨʦʣʦʛʽʯʥʠʭ 
ʦʧʠʩʽʚ ʣʽʚʠʭ ʧʨʠʪʦʢ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʚ ʧʝʨʽʦʜ ʽʟ 1949 ʧʦ 1960 ʨʨ. ɿʨʦʙʣʝʥʦ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʩʧʠʩʢʫ ʧʨʘʮʴ 
ʟ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʪʘ ʜʦʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʨʽʯʦʢ ʣʽʚʦʙʝʨʝʞʞʷ ʩʫʙʙʘʩʝʡʥʫ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ 
ʟ 1920 ʧʦ 2022 ʨʨ. 

  
ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʽʩʪʦʨʽʷ ʜʦʩʣʽʜʞʝʥʴ; ʉʝʨʝʜʥʽʡ ɼʥʽʧʨʦ; ʣʽʚʽ ʧʨʠʪʦʢʠ; ʨʽʯʢʦʚʘ ʤʝʨʝʞʘ; ʛʽʜʨʦʧʦʩʪʠ; 

ɻʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʘ ʩʣʫʞʙʘ. 
 

ɺʩʪʫʧ. ɼʦʩʣʽʜʞʝʥʥʷ ʣʽʚʠʭ ʧʨʠʪʦʢ ʩʫʙʙʘʩʝʡʥʫ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ï ʊʨʫʙʝʞʫ, ʉʫʧʦʶ, 
ɿʦʣʦʪʦʥʦʰʢʠ, ɯʨʢʣʽʶ, ʂʦʚʨʘʶ, ʉʫʣʠ, ʇʩʣʘ, ʂʘʛʘʤʣʠʢʫ ʪʘ ɺʦʨʩʢʣʠ ï ʚʩʪʫʧʠʣʦ ʚ ʘʢʪʠʚʥʫ 
ʩʚʦʶ ʬʘʟʫ ʚ ʦʩʪʘʥʥʽ ʜʚʘ ʩʪʦʣʽʪʪʷ ï ʚʽʜ ʧʦʯʘʪʢʫ ʍɯʍ ʩʪ. ɺ ʮʝʡ ʯʘʩ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʚʽʜʭʽʜ ʚʽʜ 
ʬʨʘʛʤʝʥʪʘʨʥʠʭ ʪʘ ʥʝʨʝʛʫʣʷʨʥʠʭ ʦʧʠʩʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʦ ʨʽʯʢʠ ʜʘʥʦʛʦ ʨʝʛʽʦʥʫ ʜʦ ʧʝʨʰʠʭ 
ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʨʽʚʥʽʚ ʚʦʜʠ ʚ ʧʝʨʰʽʡ ʯʚʝʨʪʽ ʍɯʍ ʩʪ. ʪʘ ʚʽʜʢʨʠʪʪʷ ʮʽʣʦʾ ʩʠʪʝʤʠ 
ʚʦʜʦʤʽʨʥʠʭ (ʛʽʜʨʦʣʦʛʽʯʥʠʭ) ʧʦʩʪʽʚ ʚ ʍʍ ʩʪ., ʷʢʠʭ ʫ 1910-1930 ʨʨ. ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʽʯʢʘʭ 
ʥʘʨʘʭʦʚʫʚʘʣʦʩʴ ʙʣʠʟʴʢʦ 90. ʅʘ ʤʝʞʽ 90-ʭ ʨʨ. ʍɯʍ ʩʪ. ʪʘ 30-ʭ ʨʨ. ʍʍ ʩʪ. ʧʨʦʚʦʜʠʣʠʩʴ 
ʧʦʣʴʦʚʽ ʝʢʩʧʝʜʠʮʽʾ ʪʘ ʚʫʟʴʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʨʽʯʦʢ ʟ ʤʝʪʦʶ 
ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʦʚʽʨʥʠʭ ʜʘʥʠʭ ʜʣʷ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʮʽʣʝʡ.  ʆʪʨʠʤʘʥʥʷ ʛʽʜʨʦʣʦʛʽʯʥʦʾ 
ʽʥʬʦʨʤʘʮʽʾ ʚ ʧʝʨʰʽʡ ʧʦʣʦʚʠʥʽ ʍʍ ʩʪʦʣʽʪʪʷ ʧʦʯʠʥʘʻ ʢʦʨʜʠʥʫʚʘʪʠʩʴ ʩʧʝʮʽʘʣʴʥʠʤʠ 
ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʠʤʠ ʦʛʨʘʥʽʟʘʮʽʷʤʠ ʚ ʤʝʞʘʭ ʋʢʨʘʾʥʠ - ɻʽʜʨʦʤʝʪʝʦʩʣʫʞʙʦʶ ʋʢʨʘʾʥʠ ʪʘ ʾʾ 
ʨʝʛʽʦʥʘʣʴʥʠʤʠ ʧʨʝʜʩʪʘʚʥʠʮʪʚʘʤʠ ʚ ʦʙʣʘʩʪʷʭ ï ʮʝʥʪʨʘʤʠ ʟ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʾ (ʎɻʄ). ɺ 
ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʍʍ ʩʪ. ʚʠʚʯʝʥʥʷ ʣʽʚʠʭ ʧʨʠʪʦʢ ʩʫʙʙʘʩʝʡʥʫ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʚʩʪʫʧʠʣʦ ʚ 
ʧʝʨʽʦʜ ʢʦʤʧʣʝʢʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʟôʷʚʣʷʻʪʴʩʷ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʧʨʘʮʴ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʪʘ 
ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʟʤʽʩʪʫ. ɺ ʍʍɯ ʩʪ. ʚʝʣʠʢʘ ʨʦʣʴ ʚ ʦʪʨʠʤʘʥʥʽ ʪʘ ʦʙʨʦʙʮʽ ʛʽʜʨʦʣʦʛʽʯʥʦʾ 
ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʣʽʚʽ ʧʨʠʪʦʢʠ ʙʘʩʝʡʥʫ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʥʘʣʝʞʠʪʴ ʩʠʩʪʝʤʘʤ ɼɿɿ ʪʘ ɻɯʉ-
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ʩʠʩʪʝʤʘʤ, ʘ ʛʦʣʦʚʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʨʽʯʦʢ ʨʝʛʽʦʥʫ ʻ ʟʘʙʨʫʜʥʝʥʥʷ 
ʚʦʜ, ʛʦʩʧʦʜʘʨʩʴʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʚʧʣʠʚ ʛʣʦʙʘʣʴʥʠʭ ʟʤʽʥ ʢʣʽʤʘʪʫ ʥʘ ʛʽʜʨʦʛʨʘʬʽʯʥʫ ʩʽʪʢʫ 
ʨʝʛʽʦʥʫ.  

ʇʦʨʽʚʥʷʥʦ ʽʟ ʧʦʧʝʨʝʜʥʽʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ XVIII ʩʪ. ʤʦʞʥʘ ʚʽʜʟʥʘʯʠʪʠ ʢʘʨʜʠʥʘʣʴʥʦ 
ʷʢʽʩʥʠʡ ʩʪʨʠʙʦʢ ʫ ʚʠʚʯʝʥʥʽ ʣʽʚʠʭ ʧʨʠʪʦʢ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ.  

ɿʘ ʘʥʘʣʦʛʽʻʶ ʟ ʥʘʰʠʤʠ ʧʦʧʝʨʝʜʥʽʤʠ ʥʘʨʦʙʢʘʤʠ [78], ʧʨʦʧʦʥʫʻʤʦ ʚʠʜʽʣʠʪʠ 5 
ʢʣʶʯʦʚʠʭ ʧʝʨʽʦʜʽʚ ʪʘ 17 ʝʪʘʧʽʚ ʛʽʜʨʦʣʦʛʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʣʽʚʠʭ ʧʨʠʪʦʢ 
ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʚʽʜ ʧʦʯʘʪʢʫ ʍɯʍ ʩʪ. ï ʪʘʙʣ. 1. 
 

ʊʘʙʣʠʮʷ 1. ʇʝʨʽʦʜʠʟʘʮʽʷ ʜʦʩʣʽʜʞʝʥʴ ʣʽʚʠʭ ʧʨʠʪʦʢ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʟʘ 
ʭʨʦʥʦʣʦʛʽʯʥʠʤʠ ʧʝʨʽʦʜʘʤʠ ʍɯʍ ï ʍʍɯ ʩʪ. 

ˉ 
ʟ/ʧ 

ʇʝʨʽʦʜ ʛʽʜʨʦʣʦʛʦ-
ʛʝʦʛʨʘʬʽʯʥʠʭ 
ʜʦʩʣʽʜʞʝʥʴ 

ʏʘʩʦʚʽ 
ʤʝʞʽ ʧʝʨʽʦʜʫ 

ɽʪʘʧ ʛʽʜʨʦʣʦʛʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ 
ʜʦʩʣʽʜʞʝʥʴ 

ʏʘʩʦʚʽ ʤʝʞʽ 
ʝʪʘʧʫ 

4. 

ʇʨʦʜʦʚʞʝʥʥʷ ʧʝʨʽʦʜʫ 
ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ 

ʜʦʩʪʦʚʽʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 
ʧʨʦ ʨʽʯʢʠ 

1801 ï 1820 ʨʨ. 

4.3. ʇʨʦʜʦʚʞʝʥʥʷ ʥʘʢʦʧʠʯʝʥʥʷ ʦʧʠʩʦʚʦʾ 
ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʨʽʯʢʠ ʨʝʛʽʦʥʫ ʪʘ ʩʪʚʦʨʝʥʥʷ 
ʜʝʪʘʣʴʥʠʭ ʢʘʨʪ ʛʽʜʨʦʛʨʘʬʽʯʥʦʾ ʩʽʪʢʠ 

ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʨʝʛʽʦʥʽʚ 

1801 ï 1820 ʨʨ. 

5. 
ʇʦʯʘʪʢʦʚʠʡ ʧʝʨʽʦʜ 
ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ 
ʜʦʩʣʽʜʞʝʥʴ ʨʽʯʦʢ 

1820 ï 1880 ʨʨ. 

5.1.ʇʦʯʘʪʦʢ ʧʝʨʰʠʭ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ 
ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʚʽʜʢʨʠʪʪʷ ʧʝʨʰʠʭ 

ʚʦʜʦʤʽʨʥʠʭ ʧʦʩʪʽʚ 
1820 ï 1840 ʨʨ. 

5.2. ʉʪʚʦʨʝʥʥʷ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʠʭ ʢʘʨʪ ʽʟ 
ʚʽʜʦʙʨʘʞʝʥʥʷ ʛʽʜʨʦʛʨʘʬʽʾ ʨʝʛʽʦʥʫ 

ʜʦʩʣʽʜʞʝʥʥʷ 
1840 ï 1860 ʨʨ. 

5.3. ʅʘʫʢʦʚʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʫʪʚʦʨʝʥʥʷ 
ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ 

1840 ï 1880 ʨʨ. 
(ʦʢʨʝʤʽ ʘʚʪʦʨʠ ʚ 
1901 ï 1905 ʨ.) 

6. 

ʇʝʨʽʦʜ ʬʦʨʤʫʚʘʥʥʷ 
ʩʠʩʪʝʤʠ ʧʦʩʪʽʡʥʠʭ 
ʛʽʜʨʦʩʧʦʩʪʝʨʝʞʝʥʴ ʪʘ 
ʥʘʫʢʦʚʠʭ ʝʢʩʧʝʜʠʮʽʡ 

1880 ï 1910 ʨʨ. 

6.1. ʇʦʯʘʪʦʢ ʨʦʙʦʪʠ ʧʝʨʰʠʭ ʧʦʩʪʽʡʥʠʭ 
ʛʽʜʨʦʧʦʩʪʽʚ 1880 ï 1910 ʨʨ. 

6.2. ɽʪʘʧ ʧʝʨʰʠʭ ʥʘʫʢʦʚʠʭ (ʧʦʣʴʦʚʠʭ) 
ʝʢʩʧʝʜʠʮʽʡ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ 
ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʨʽʯʦʢ ʩʫʙʙʘʩʝʡʥʫ 

1880 ï 1910 ʨʨ. 

6.3. ɽʪʘʧ ʧʦʯʘʪʢʫ ʤʘʩʦʚʦʾ ʢʘʪʘʣʦʛʽʟʘʮʽʾ 
ʨʽʯʦʢ ʨʝʛʽʦʥʫ 1910-ʪʽ ʨʨ. 

7. 

ʇʝʨʽʦʜ ʨʦʟʰʠʨʝʥʥʷ 
ʤʝʨʝʞʽ ʛʽʜʨʦʣʦʛʽʯʥʠʭ 
ʧʦʩʪʽʚ, ʨʦʟʨʽʟʥʝʥʠʭ 
ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ 
ʪʘ ʜʝʪʘʣʴʥʦʛʦ 
ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ 
ʪʝʨʠʪʦʨʽʾ 

1910 ï 1943 ʨʨ. 

7.1. ɽʪʘʧ çʧʝʨʰʦʾ ʭʚʠʣʽè ʨʦʟʰʠʨʝʥʥʷ 
ʤʝʨʝʞʽ ʛʽʜʨʦʧʦʩʪʽʚ 1910 ï 1930 ʨʨ. 

7.2. ɺʫʟʴʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 
ʨʽʯʦʢ ʨʝʛʽʦʥʫ ʜʣʷ ʧʦʪʨʝʙ ʛʦʩʧʦʜʘʨʩʪʚʘ. 
ʉʪʚʦʨʝʥʥʷ ɻʽʜʨʦʤʝʪʝʦʩʣʫʞʙʠ ʋʢʨʘʾʥʠ 

1910 ï 1930 ʨʨ. 

7.3. ʇʦʯʘʪʦʢ ʚʠʜʘʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ 
ʚʫʟʴʢʦʛʘʣʫʟʝʚʠʭ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʪʘ ʬʽʟʠʢʦ-
ʛʝʦʛʨʘʬʽʯʥʠʭ ʧʨʘʮʴ ʧʨʦ ʨʽʯʢʠ ʨʝʛʽʦʥʫ 

1920 ï 1930 ʨʨ. 

7.4. ɽʪʘʧ ʩʪʚʦʨʝʥʥʷ ʜʝʪʘʣʴʥʠʭ 
ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʢʘʨʪ ʨʝʛʽʦʥʫ ʥʘ ʚʠʤʦʛʫ 

ʚʽʡʩʴʢʦʚʠʭ ʧʦʪʨʝʙ  
1930 ï 1943 ʨʨ. 

8. 
ʂʦʤʧʣʝʢʩʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʯʦʢ 
ʨʝʛʽʦʥʫ 

1943 ï 2022 ʨʨ. 

8.1. ɽʪʘʧ ʥʘʡʙʽʣʴʰʦʾ çʜʨʫʛʦʾ ʭʚʠʣʽè 
ʨʦʟʰʠʨʝʥʥʷ ʤʝʨʝʞʽ ʛʽʜʨʦʧʦʩʪʽʚ, ʟʦʢʨʝʤʘ ʽ 

ʥʘ ʤʘʣʠʭ ʨʽʯʢʘʭ 
1943 ï 1965 ʨʨ. 

8.2. ʂʦʤʧʣʝʢʩʥʽ ʛʽʜʨʦʣʦʛʽʯʥʽ ʪʘ ʛʽʜʨʦ-
ʛʝʦʛʨʘʬʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʯʦʢ ʋɻʄʉ 1949 ï 1960 ʨʨ. 

8.3. ʅʦʚʘ ʭʚʠʣʷ ʤʘʩʦʚʦʾ ʢʘʪʘʣʦʛʽʟʘʮʽʾ 
ʨʽʯʦʢ ʨʝʛʽʦʥʫ 1950 ï 1970 ʨʨ. 

8.4. ɽʪʘʧ ʩʪʚʦʨʝʥʥʷ  
ʚʫʟʴʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʪʘ 
ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʧʨʘʮʴ ʧʨʦ ʨʽʯʢʠ 

ʨʝʛʽʦʥʫ 

1970 ï 1990 ʨʨ. 

8.5. ɽʪʘʧ çʟʛʦʨʪʘʥʥʷè ʢʽʣʴʢʦʩʪʽ 
ʛʽʜʨʦʧʦʩʪʽʚ, ʟʨʦʩʪʘʶʯʘ ʨʦʣʴ ʩʫʧʫʪʥʠʢʦʚʠʭ 
ʜʘʥʠʭ ʪʘ ʢʦʤʧôʶʪʝʨʥʠʭ ʧʨʦʛʨʘʤ ʚ 

ʜʦʩʣʽʜʞʝʥʥʽ ʨʽʯʦʢ 

1990 ï 2022 ʨʨ. 

8.6. çɽʢʦʣʦʛʽʯʥʠʡè ʝʪʘʧ ʜʦʩʣʽʜʞʝʥʥʷ 
ʨʽʯʦʢ ʟʘ ʥʘʧʨʷʤʢʘʤʠ: 

ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜ, ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 
ʚʠʢʦʨʠʩʪʘʥʥʷ, ʛʣʦʙʘʣʴʥʠʭ ʟʤʽʥ ʢʣʽʤʘʪʫ 

ʪʦʱʦ 

1990 ï 2022 ʨʨ. 
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ʅʘ ʧʦʯʘʪʢʫ ʍɯʍ ʩʪ. ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʧʝʨʽʦʜ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʜʦʩʪʦʚʽʨʥʦʾ 
ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʣʽʚʽ ʧʨʠʪʦʢʠ ɼʥʽʧʨʘ. ʎʝʡ ʧʝʨʽʦʜ ʪʨʠʚʘʪʠʤʝ ʜʦ 1820-ʭ ʨʨ. ɸʚʪʦʨʠ 
ʧʨʘʮʴ, ʚʠʜʘʥʠʭ ʧʨʦʪʷʛʦʤ ʮʴʦʛʦ ʯʘʩʦʚʦʛʦ ʚʽʜʨʽʟʢʫ ʧʨʦʜʦʚʞʫʶʪʴ ʥʘʢʦʧʠʯʫʚʘʪʠ ʦʧʠʩʦʚʫ 
ʽʥʬʦʨʤʘʮʽʶ  ʧʨʦ  ʨʽʯʢʠ  ʨʝʛʽʦʥʫ  ʪʘ ʩʪʚʦʨʶʶʪʴ  ʜʝʪʘʣʴʥʽ  ʢʘʨʪʠ  ʡʦʛʦ  ʛʽʜʨʦʛʨʘʬʽʯʥʦʾ 
ʩʽʪʢʠ. 

ʊʘʢ ʚ ʯʘʩʪʠʥʽ VI çɿʝʤʣʝʦʧʠʩʫ ʈʦʩʽʡʩʴʢʦʾ ʽʤʧʝʨʽʾè ɭʚʜʦʢʠʤʘ ɿʷʙʣʦʚʩʴʢʦʛʦ 1810 ʨʦʢʫ 
ʟʥʘʭʦʜʠʤʦ ʦʧʠʩ ʛʦʣʦʚʥʠʭ ʨʽʯʦʢ ʇʦʣʪʘʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾ. ʆʧʠʩʫʻʪʴʩʷ ʨʽʯʢʘ ɼʥʽʧʨʦ, ʷʢ ʛʦʣʦʚʥʘ 
ʨʽʯʢʘ ʛʫʙʝʨʥʽʾ, ʷʢʘ ʚʠʩʪʫʧʘʻ ʾʾ ʟʘʭʽʜʥʦʶ ʤʝʞʝʶ. ɿʘʟʥʘʯʘʶʪʴʩʷ ʚʩʽ ʛʦʣʦʚʥʽ ʨʽʯʢʠ ʛʫʙʝʨʥʽʾ ï 
ʊʨʫʙʽʞ ʽʟ ʩʚʦʻʶ ʧʨʘʚʦʶ ʧʨʠʪʦʢʦʶ ɸʣʴʪʦʶ, ʷʢʘ ʚʧʘʜʘʻ ʥʠʞʯʝ ʤʽʩʪʘ ʇʝʨʝʷʩʣʘʚʘ ʚ ɼʥʽʧʨʦ; 
ʉʫʣʘ, ʷʢʘ ʙʝʨʝ ʧʦʯʘʪʦʢ ʽʟ ʉʣʦʙʽʜʩʴʢʦʾ ʋʢʨʘʾʥʠ ʽ ʧʨʠʡʤʘʻ ʽʟ ʧʨʘʚʦʾ ʩʪʦʨʦʥʠ ʩʚʦʾ ʚʝʣʠʢʽ 
ʧʨʠʪʦʢʠ ï ʃʦʭʚʠʮʶ, ʋʜʘʡ ʪʘ ʆʨʞʠʮʶ; ʚʢʘʟʫʻʪʴʩʷ, ʱʦ ʨʽʯʢʘ ʻ ʩʫʜʥʦʧʣʘʚʥʦʶ ʚʽʜ ɼʥʽʧʨʘ ʜʦ 
ʤʽʩʪʘ ʃʫʙʥʠ; ʇʩʝʣ, ʱʦ ʚʠʪʽʢʘʻ ʽʟ ʉʣʦʙʦʞʘʥʱʠʥʠ, ʜʣʷ ʩʫʜʥʦʧʣʘʚʩʪʚʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 
ʪʽʣʴʢʠ ʥʘʚʝʩʥʽ, ʘ ʚʣʽʪʢʫ ʚ ʙʘʛʘʪʴʦʭ ʤʽʩʮʷʭ ʧʝʨʝʩʠʭʘʻ, ʥʘʡʙʽʣʴʰʦʶ ʧʨʘʚʦʶ ʧʨʠʪʦʢʦʶ ʷʢʦʛʦ ʻ 
ʨʽʯʢʘ ʍʦʨʦʣ, ʘ ʣʽʚʦʶ ï ɻʦʚʪʚʘ; ʂʘʛʘʤʣʠʢ ï ʥʝʚʝʣʠʢʘ ʨʽʯʢʘ, ʱʦ ʧʨʦʪʽʢʘʻ ʤʽʞ ʉʫʣʦʶ ʪʘ 
ʇʩʣʦʤ, ʷʢʘ ʥʝʩʝ ʩʚʦʾ ʚʦʜʠ ʜʦ ɼʥʽʧʨʘ; ɺʦʨʩʢʣʘ, ʱʦ ʙʝʨʝ ʩʚʽʡ ʧʦʯʘʪʦʢ ʽʟ ʉʣʦʙʽʜʩʴʢʦʾ 
ʋʢʨʘʾʥʠ, ʟ ʣʽʚʦʛʦ ʙʦʢʫ ʧʨʠʡʤʘʻ ʜʚʽ ʚʝʣʠʢʽ ʩʚʦʾ ʧʨʠʪʦʢʠ ï ʨʽʯʢʠ ʄʝʨʣʦ ʽ ʂʦʣʦʤʘʢ. ɺʦʨʩʢʣʘ ʻ 
ʚʝʣʠʢʦʶ ʨʽʯʢʦʶ, ʘʣʝ ʩʫʜʥʦʧʣʘʚʩʪʚʦ ʧʦ ʥʽʡ ʚʢʨʘʡ ʦʙʤʝʞʝʥʝ. ɺ ʧʨʘʮʽ ʪʘʢʦʞ ʟʘʟʥʘʯʝʥʦ, ʱʦ 
ʚʝʣʠʢʠʭ ʦʟʝʨ ʚ ʇʦʣʪʘʚʩʴʢʽʡ ʛʫʙʝʨʥʽʾ ʥʝʤʘʻ [1]. 

ɺ 1801-1804 ʨʨ. ʚʠʜʘʻʪʴʩʷ çɼʝʪʘʣʴʥʘ ʢʘʨʪʘ ʈʦʩʽʡʩʴʢʦʾ ʽʤʧʝʨʽʾ ʪʘ ʧʨʠʣʝʛʣʠʭ 
ʟʘʢʦʨʜʦʥʥʠʭ ʚʦʣʦʜʽʥʴè, ʷʢʘ ʙʫʣʘ ʥʘʜʨʫʢʦʚʘʥʘ ʥʘ 100 ʦʢʨʝʤʠʭ ʘʨʢʫʰʘʭ. ɼʘʥʘ ʢʘʨʪʘ ʻ 
ʦʜʥʽʻʶ ʽʟ ʥʘʡʢʨʘʱʠʭ ʩʝʨʝʜ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʜʞʝʨʝʣ ʽʥʬʦʨʤʘʮʽʾ ʍɯʍ ʩʪ. ʧʦʨʷʜ ʽʟ ɺʝʣʠʢʦʶ 
ʢʘʨʪʦʶ ʈʦʩʽʡʩʴʢʦʾ ɯʤʧʝʨʽʾ 1812 ʨʦʢʫ ʜʣʷ ʅʘʧʦʣʝʦʥʘ çCarte de la Russie Europeenne en 
LXXVII feuilles executee au Depot general de la Guerreè ʪʘ ɺʽʡʩʴʢʦʚʦ-ʪʦʧʦʛʨʘʬʽʯʥʦʶ ʢʘʨʪʦʶ 
ʈʦʩʽʡʩʴʢʦʾ ɯʤʧʝʨʽʾ 1846-1863 ʨʨ., ʩʪʚʦʨʝʥʦʶ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʌ.ʌ. ʐʫʙʝʨʪʘ ʽ ʇ.ɸ. ʊʫʯʢʦʚʘ. 
ʉʘʤʝ ʜʘʥʽ ʪʨʠ ʢʘʨʪʦʛʨʘʬʽʯʥʽ ʪʚʦʨʠ ʜʘʶʪʴ ʥʘʡʢʨʘʱʝ ʫʷʚʣʝʥʥʷ ʧʨʦ ʛʽʜʨʦʛʨʘʬʽʯʥʫ ʩʽʪʢʫ 
ʽʩʥʫʶʯʠʭ ʨʽʯʦʢ ʨʝʛʽʦʥʫ ʚ ʍɯʍ ʩʪ. ʪʘ ʻ ʜʦʩʠʪʴ ʜʦʩʪʦʚʽʨʥʠʤʠ ʪʘ ʜʝʪʘʣʴʥʠʤʠ ʜʣʷ ʚʽʜʦʙʨʘʞʝʥʥʷ 
ʨʽʯʢʦʚʦʾ ʤʝʨʝʞʽ ʃʽʚʦʙʝʨʝʞʞʷ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʦʩʢʽʣʴʢʠ, ʧʦ-ʧʝʨʰʝ, ʚʠʢʦʥʘʥʽ ʫ ʚʝʣʠʢʦʤʫ 
ʤʘʩʰʪʘʙʽ - ʧʝʨʰʘ ʚ ʤʘʩʰʪʘʙʽ 20 ʚʝʨʩʪ ʚ 1 ʜʶʡʤʽ (ʚ 1 ʩʤ ï 8,4 ʢʤ), ʜʨʫʛʘ - ʚ 1 ʩʤ - 5 ʢʤ ʪʘ 
ʪʨʝʪʷ ï 3 ʚʝʨʩʪʠ ʚ 1 ʜʶʡʤʽ (ʚ 1 ʩʤ ï 1,26 ʢʤ), ʘ ʧʦ-ʜʨʫʛʝ, ʚʽʜʦʙʨʘʞʘʶʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 
ʨʽʯʦʢ, ʷʢʽ ʽʩʥʫʚʘʣʠ ʚ ʍɯʍ ʩʪʦʣʽʪʪʽ ʚʽʜ ʥʘʡʙʽʣʴʰʠʭ  - ʪʘʢʠʭ ʷʢ ɼʥʽʧʨʦ - ʜʦ ʥʘʡʤʝʥʰʠʭ, ʷʢʽ 
ʩʴʦʛʦʜʥʽ ʚʚʘʞʘʶʪʴʩʷ ʟʥʠʢʣʠʤʠ ʪʘʢʠʤʠ ʷʢ ɹʨʦʰʥʷ - ʣʽʚʘ ʧʨʠʪʦʢʘ ɺʦʨʩʢʣʠ ʚ ʤʝʞʠʨʽʯʯʽ ʤʽʞ 
ʄʝʨʣʦʤ ʪʘ ʂʦʣʦʤʘʢʦʤ [2-4]. 

ʋ 1820-ʭ ʨʦʢʘʭ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʧʝʨʰʽ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ 
ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʧʝʨʰʽ ʚʦʜʦʤʽʨʥʽ ʧʦʩʪʠ ʥʘ ʨʽʯʢʘʭ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ. ʊʘʢʠʤ 
ʯʠʥʦʤ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʧʦʯʘʪʢʦʚʠʡ ʧʝʨʽʦʜ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʨʽʯʦʢ, ʷʢʠʡ 
ʪʨʠʚʘʪʠʤʝ ʽʟ 1820 ʧʦ 1880 ʨʨ. ʉʪʚʦʨʶʶʪʴʩʷ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʽ ʢʘʨʪʠ ʽʟ ʚʽʜʦʙʨʘʞʝʥʥʷʤ 
ʛʽʜʨʦʛʨʘʬʽʾ ʨʝʛʽʦʥʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʦʢʨʝʤʘ ʚʠʱʝ ʟʛʘʜʘʥʘ ɺʽʡʩʴʢʦʚʦ-ʪʦʧʦʛʨʘʬʽʯʥʘ ʢʘʨʪʘ 
ʈʦʩʽʡʩʴʢʦʾ ʽʤʧʝʨʽʾ 1846-1863 ʨʨ. ʌ.ʌ. ʐʫʙʝʨʪʘ ʽ ʇ.ɸ. ʊʫʯʢʦʚʘ, ʘ ʪʘʢʦʞ ʢʘʨʪʘ ʛʦʣʦʚʥʠʭ 
ʨʽʯʦʢ ʪʘ ʷʨʽʚ ʇʦʣʪʘʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾ 1846 ʨ., ʩʪʚʦʨʝʥʘ ʄʠʢʦʣʦʶ ɸʨʝʥʜʘʨʝʥʢʦʤ. 

ɿʘʧʨʦʚʘʜʞʫʶʪʴʩʷ  ʥʦʚʽ  ʪʝʦʨʝʪʠʯʥʽ  ʧʽʜʭʦʜʠ  ʱʦʜʦ  ʫʪʚʦʨʝʥʥʷ  ʪʘ  ʨʦʟʚʠʪʢʫ  ʜʦʣʠʥ 
ʣʽʚʠʭ ʧʨʠʪʦʢ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ, ʷʢʽ ʜʦʩʣʽʜʞʫʚʘʣʠ - ʄʠʢʦʣʘ ɸʨʝʥʜʘʨʝʥʢʦ, ʄʠʢʦʣʘ 
ʄʘʨʢʝʚʠʯ,  ɺʘʩʠʣʴ ɼʦʢʫʯʘʻʚ,  ɯʚʘʥ  ʃʝʚʘʢʽʚʩʴʢʠʡ,  ʄʠʢʦʣʘ ʄʘʢʩʠʤʦʚʠʯ, ɭʚʛʝʥ ʆʧʧʦʢʦʚ 
ʪʘ ʽʥ. 

ɺ 1804-1824 ʨʨ. ʟʘ ʥʘʢʘʟʦʤ ʂʠʾʚʩʴʢʦʛʦ ʤʠʪʨʦʧʦʣʠʪʘ ʉʝʨʘʧʽʦʥʘ ʨʦʟʧʦʯʘʣʠʩʷ ʧʝʨʰʽ 
ʨʝʛʫʣʷʨʥʽ ʩʪʘʮʽʦʥʘʨʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʨʽʚʥʷʤʠ ɼʥʽʧʨʘ ʙʽʣʷ ʂʠʻʚʘ. ɺʦʜʦʤʽʨʥʠʡ 
(ʧʘʣʴʦʚʠʡ) ʧʦʩʪ ʙʫʚ ʚʽʜʢʨʠʪʠʡ ʚ ʨʘʡʦʥʽ ʩʫʯʘʩʥʦʛʦ, ʨʽʯʢʦʚʦʛʦ ʚʦʢʟʘʣʫ. ɺ 1828 ʨ. ʚʽʜʢʨʠʣʠ 
ʚʦʜʦʤʽʨʥʠʡ ʧʦʩʪ ʚ ʨʘʡʦʥʽ ʂʠʾʚʩʴʢʦʾ ʧʨʠʩʪʘʥʽ ʜʣʷ ʧʦʪʨʝʙ ʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ʇʝʨʰʽ 
ʚʠʪʨʘʪʠ ʚʦʜʠ ʥʘ ɼʥʽʧʨʽ ʙʽʣʷ ʂʠʻʚʘ ʙʫʣʠ ʚʠʤʽʨʷʥʽ ʚ 1831 ï 1832 ʨʨ. ʧʦʣʢʦʚʥʠʢʦʤ ʐʠʰʦʚʠʤ, 
ʷʢʠʡ ʜʦʩʣʽʜʞʫʚʘʚ ɼʥʽʧʨʦ ʚ ʨʘʡʦʥʽ ʂʠʻʚʘ ʜʣʷ ʧʦʪʨʝʙ ʧʨʦʝʢʪʫʚʘʥʥʷ ʃʘʥʮʶʛʦʚʦʛʦ ʤʦʩʪʘ. ɺ 
1839 ʨ. ʙʽʣʷ ʂʠʻʚʘ, ʟʘ ʧʨʦʝʢʪʦʤ ʽʥʞʝʥʝʨʘ ɿʘʚʘʜʦʚʩʴʢʦʛʦ, ʙʫʚ ʩʧʦʨʫʜʞʝʥʠʡ ʨʝʡʢʦʚʠʡ 
ʚʦʜʦʤʽʨʥʠʡ ʧʦʩʪ. ʅʘ ʞʘʣʴ, ʨʝʡʢʘ ʙʫʣʘ ʥʝʜʦʩʪʘʪʥʴʦ ʟʘʭʠʱʝʥʘ ʽ ʯʘʩʪʦ ʧʦʰʢʦʜʞʫʚʘʣʘʩʴ, ʘ 
ʧʨʠ ʾʾ ʚʽʜʥʦʚʣʝʥʥʽ ʤʘʣʦ ʜʙʘʣʠ ʧʨʦ ʪʦʯʥʫ ʫʚôʷʟʢʫ ʟ ʧʦʧʝʨʝʜʥʽʤ ʥʫʣʝʤ ʩʧʦʩʪʝʨʝʞʝʥʴ.  

ɿʘʮʽʢʘʚʣʝʥʽʩʪʴ ʜʦ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʨʦʩʣʘ ʧʽʩʣʷ ʢʘʪʘʩʪʨʦʬʽʯʥʦʾ ʧʦʚʝʥʽ 
1845 ʨʦʢʫ. ʋ ʮʝʡ ʯʘʩ ʟʘʧʦʯʘʪʢʦʚʘʥʦ ʤʘʩʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʙʘʛʘʪʴʦʭ 
ʨʽʢ ʋʢʨʘʾʥʠ. ɺ 1850-ʭ ʨʦʢʘʭ ʫ ʂʠʻʚʽ ʧʦʚʪʦʨʥʦ ʚʽʜʢʨʠʣʠ ʚʦʜʦʤʽʨʥʠʡ ʧʦʩʪ ʙʽʣʷ ʃʘʥʮʶʛʦʚʦʛʦ 
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ʤʦʩʪʘ, ʷʢʠʡ ʙʫʚ ʥʘʟʚʘʥʠʡ çʥʫʣʴʦʤ ɺʽʥʴʦʣʷè. ʉʣʽʜ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʜʘʥʽ ʩʧʦʩʪʝʨʝʞʝʥʴʟʘ 
ʨʽʚʥʷʤʠ ʚʦʜʠ ɼʥʽʧʨʘ ʙʽʣʷ ʂʠʻʚʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʣʠʰʝ ʟ 1860 ʨ. ʎʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, 
ʱʦ ʧʦʯʠʥʘʶʯʠ ʟ ʮʴʦʛʦ ʨʦʢʫ ʜʘʥʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʩʪʘʣʦ ʤʦʞʣʠʚʠʤ ʧʨʠʚʝʩʪʠ ʜʦ ʻʜʠʥʦʛʦ ʥʫʣʷ 
ʛʨʘʬʽʢʘ [5]. 

ɺ 1846 ʨʦʮʽ ʧʦʣʪʘʚʩʴʢʠʤ ʩʪʘʪʠʩʪʦʤ ʄʠʢʦʣʦʶ ɸʨʝʥʜʘʨʝʥʢʦʤ ʩʪʚʦʨʶʻʪʴʩʷ ʢʘʨʪʘ 
çɻʦʣʦʚʥʠʭ ʨʽʯʦʢ ʪʘ ʷʨʽʚ ʇʦʣʪʘʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾè. ɼʘʥʘ ʢʘʨʪʘ ʚʽʜʦʙʨʘʞʘʣʘ ʚʩʽ ʨʽʯʢʠ ʛʫʙʝʨʥʽʾ 
ʧʦʯʠʥʘʶʯʠ ʚʽʜ ɼʥʽʧʨʘ ʪʘ ʟʘʢʽʥʯʫʶʯʠ ʥʘʡʤʝʥʰʠʤʠ ʡʦʛʦ ʧʨʠʪʦʢʘʤʠ 5-6 ʧʦʨʷʜʢʫ, ʦʢʨʽʤ ʮʴʦʛʦ 
ʚʝʣʠʢʘ ʫʚʘʛʘ ʧʨʠʜʽʣʝʥʘ ʷʨʘʤ ʪʘ ʙʘʣʢʘʤ, ʷʢʽ ʪʘʢʦʞ ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʬʫʥʢʮʽʶ 
ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʨʽʯʦʢ ʨʝʛʽʦʥʫ, ʦʩʦʙʣʠʚʦ ʥʘʚʝʩʥʽ. ɼʘʥʘ ʢʘʨʪʘ ʜʦʩʠʪʴ ʚʘʞʣʠʚʘ, ʙʦ 
ʧʦʟʥʘʯʘʻ ʤʘʣʽ ʨʽʯʢʠ ʪʘ ʷʨʠ (ʙʘʣʢʠ), ʷʢʽ ʥʘ ʩʴʦʛʦʜʥʽ ʚʞʝ ʻ ʟʥʠʢʣʠʤʠ. ʊʘʢʦʞ ʢʦʞʥʘ ʨʽʯʢʘ ʪʘ ʷʨ 
(ʙʘʣʢʘ) ʤʘʻ ʩʚʦʾ ʛʽʜʨʦʣʦʛʽʯʥʽ ʧʘʨʘʤʝʪʨʠ -  ʰʠʨʠʥʫ ʨʫʩʣʘ, ʰʠʨʠʥʫ ʟʘʧʣʘʚʠ, ʛʣʠʙʠʥʫ, ʩʢʣʘʜ 
ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʙʝʨʝʛʽʚ ʨʽʯʦʢ ʪʘ ʪʠʧ ˇʨʫʥʪʫ ʥʘ ʜʥʽ ʷʨʽʚ ʪʘ ʙʘʣʦʢ [6]. 

ʋ 1848 ʨʦʮʽ ʄʠʢʦʣʘ ɸʨʝʥʜʘʨʝʥʢʦ ʚʠʜʘʻ ʩʚʦʶ ʧʨʘʮʶ çɿʘʧʠʩʢʠ ʧʨʦ ʇʦʣʪʘʚʩʴʢʫ 
ʛʫʙʝʨʥʽʶè ʽ ʚ ʮʽʡ ʢʥʠʟʽ ʟʥʘʭʦʜʠʤʦ ʜʝʪʘʣʴʥʠʡ ʦʧʠʩ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʇʦʣʪʘʚʩʴʢʦʛʦ ʢʨʘʶ. ɺ 
ʧʝʨʰʽʡ ʯʘʩʪʠʥʽ ʜʘʥʦʾ ʢʥʠʛʠ ʚ ʨʦʟʜʽʣʽ çʄʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʽ ʚʦʜʠè ʧʝʨʝʨʘʭʦʚʫʶʪʴʩʷ 
ʥʘʡʙʽʣʴʰʽ ʨʽʯʢʠ ʛʫʙʝʨʥʽʾ ʟʘ ʜʦʚʞʠʥʦʶ ï ɼʥʽʧʨʦ ʽ ʡʦʛʦ ʥʘʡʙʽʣʴʰʽ ʣʽʚʽ ʧʨʠʪʦʢʠ ï ɺʦʨʩʢʣʘ, 
ʇʩʝʣ, ʉʫʣʘ, ʆʨʽʣʴ ʽ ʤʝʥʰʽ ʟʘ ʜʦʚʞʠʥʦʶ ï ʊʨʫʙʽʞ, ʉʫʧʽʡ, ɿʦʣʦʪʦʥʦʰʘ, ʂʦʚʨʘʡ, ɯʨʢʣʽʡ, 
ʂʘʛʘʤʣʠʢ, ʂʝʣʝʙʝʨʜʘ ʽ ʂʦʙʠʣʷʯʦʢ. ɿʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʨʫʩʣʘ ʮʠʭ ʨʽʯʦʢ ʦʙʤʝʞʫʶʪʴʩʷ ʙʽʣʴʰ-
ʤʝʥʰ ʚʠʩʦʢʦ ʧʽʜʥʷʪʠʤʠ ʙʝʨʝʛʘʤʠ. ɿʘʛʘʣʦʤ ʚ ʤʝʞʘʭ ʛʫʙʝʨʥʽʾ ʮʽ 12 ʨʽʯʦʢ ʧʨʠʡʤʘʶʪʴ ʜʦ ʩʝʙʝ 
119 ʧʨʠʪʦʢ ʤʝʥʰʦʛʦ ʧʦʨʷʜʢʫ, ʙʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʤʘʶʪʴ ʥʝʚʝʣʠʢʫ ʜʦʚʞʠʥʫ. ʅʘ ʪʝʨʠʪʦʨʽʾ 
ʇʦʣʪʘʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾ ʨʦʟʪʘʰʦʚʘʥʽ 26 ʥʝʟʥʘʯʥʠʭ ʦʟʝʨ. ʈʽʯʢʠ ʪʘ ʦʟʝʨʘ ʚ ʛʫʙʝʨʥʽʾ ʟʘʛʘʣʦʤ 
ʤʽʣʢʦʚʦʜʥʽ. ʇʽʜ ʯʘʩ ʚʝʩʥʷʥʦʛʦ ʚʦʜʦʧʽʣʣʷ ʨʽʚʝʥʴ ʚʦʜʠ ʚ ʥʠʭ ʨʽʟʢʦ ʧʽʜʚʠʱʫʻʪʴʩʷ, ʘʣʝ ʜʦʩʠʪʴ 
ʰʚʠʜʢʦ ʚʩʽ ʮʽ ʚʦʜʠ ʥʘʜʭʦʜʷʪʴ ʜʦ ɼʥʽʧʨʘ ʽ ʨʽʚʝʥʴ ʚʦʜʠ ʚ ʨʽʯʢʘʭ ʥʦʨʤʘʣʽʟʫʻʪʴʩʷ. ʇʨʠʯʠʥʦʶ 
ʤʘʣʦʚʦʜʜʷ ʥʘ ʨʽʯʢʘʭ ʇʦʣʪʘʚʱʠʥʠ ʟʘ ʚʠʟʥʘʯʝʥʥʷʤ ʘʚʪʦʨʘ ʪʘ ʽʩʪʦʨʠʯʥʠʭ ʬʘʢʪʽʚ ʻ ʧʨʠʨʦʜʥʽ 
ʯʠʥʥʠʢʠ, ʦʩʦʙʣʠʚʦ ʢʣʽʤʘʪ, ʷʢʠʡ ʚ ʍɯʍ ʩʪʦʣʽʪʪʽ ʩʪʘʚ ʙʽʣʴʰ ʧʦʩʫʰʣʠʚʽʰʠʤ, ʥʽʞ ʚ ʤʠʥʫʣʦʤʫ. 
ʉʚʽʜʯʝʥʥʷʤ ʙʽʣʴʰ ʚʦʣʦʛʦʛʦ ʢʣʽʤʘʪʫ ʥʘ ʜʫʤʢʫ ʘʚʪʦʨʘ ʻ ʚʠʩʦʢʦ ʧʽʜʥʷʪʽ ʙʝʨʝʛʠ ʚʩʽʭ ʚʝʣʠʢʠʭ ʽ 
ʤʘʣʠʭ ʨʽʯʦʢ, ʷʨʠ, ʙʘʣʢʠ, ʷʢʽ ʧʨʦʨʽʟʘʶʪʴ ʛʫʙʝʨʥʽʶ ʚ ʥʘʧʨʷʤʢʫ ʜʦʣʠʥ ʨʽʯʦʢ. ʉʘʤʽ ʞ ʜʦʣʠʥʠ 
ʨʽʯʦʢ ʻ ʟʥʘʯʥʦ ʙʽʣʴʰʠʤʠ ʟʘ ʩʫʯʘʩʥʫ ʪʝʯʽʶ ʨʽʯʦʢ ʛʫʙʝʨʥʽʾ, ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ ʱʦ ʪʝʨʠʪʦʨʽʷ 
ʇʦʣʪʘʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾ ʚ ʤʠʥʫʣʽ ʯʘʩʠ ʤʘʣʘ ʙʽʣʴʰ ʚʦʣʦʛʽʰʠʡ ʢʣʽʤʘʪ ʥʽʞ ʥʘ ʧʝʨʽʦʜ ʍɯʍ 
ʩʪʦʣʽʪʪʷ. ʑʝ ʦʜʥʠʤ ʯʠʥʥʠʢʦʤ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʮʶ ʛʽʧʦʪʝʟʫ ʤʦʞʝ ʙʫʪʠ (ʥʘ ʜʫʤʢʫ ʘʚʪʦʨʘ) 
ʥʘʷʚʥʽʩʪʴ ʧʨʠʨʫʩʣʦʚʠʭ ʥʠʟʦʚʠʥ, ʷʢʽ ʩʬʦʨʤʫʚʘʣʠʩʴ ʽʟ ʨʽʯʢʦʚʠʭ ʥʘʥʦʩʽʚ, ʷʢʽ ʯʘʩʪʦ 
ʧʝʨʝʛʦʨʦʜʞʫʚʘʣʠ ʨʫʩʣʦ ʨʽʯʢʠ ʽ ʫʪʚʦʨʶʚʘʣʠ ʦʟʝʨʘ-ʩʪʘʨʠʮʽ ʘʙʦ ʨʽʯʢʦʚʽ ʟʘʪʦʢʠ, ʜʥʦ ʷʢʠʭ 
ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʤʫʣʫ. ʏʠʤ ʙʣʠʞʯʝ ʨʫʩʣʦ ʨʽʯʦʢ ʇʦʣʪʘʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾ ʟʥʘʭʦʜʠʪʴʩʷ ʜʦ ʜʦʣʠʥʠ 
ɼʥʽʧʨʘ ʪʠʤ ʮʝʡ ʧʨʦʮʝʩ ʙʽʣʴʰ ʧʦʤʽʪʥʽʰʠʡ ʥʽʞ ʫ ʩʝʨʝʜʥʽʡ ʯʠ ʚʝʨʭʥʽʡ ʪʝʯʽʾ ʜʘʥʠʭ ʨʽʯʦʢ. ɸʚʪʦʨ 
ʨʦʙʠʪʴ ʚʠʩʥʦʚʦʢ, ʱʦ ʨʽʚʝʥʴ ʚʦʜʠ ʫ ʨʽʯʢʘʭ ʃʽʚʦʙʝʨʝʞʞʷ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʚ ʤʠʥʫʣʽ 
ʩʪʦʣʽʪʪʷ ʙʫʚ ʟʥʘʯʥʦ ʚʠʱʠʤ ʥʽʞ ʚ ʍɯʍ ʩʪ. ɺ ʧʨʘʮʽ ʪʘʢʦʞ ʨʦʙʠʪʴʩʷ ʧʝʨʰʘ ʩʧʨʦʙʘ ʦʧʠʩʘʪʠ ʯʘʩ 
ʫʪʚʦʨʝʥʥʷ ʣʽʚʠʭ ʧʨʠʪʦʢ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ. ɿʦʢʨʝʤʘ, ʟʘʟʥʘʯʘʻʪʴʩʷ ʟʘ ʦʧʠʩʦʤ 
ʧʨʠʨʦʜʦʟʥʘʚʮʽʚ ʇʘʣʣʘʩʘ ʪʘ ʊʫʨʥʝʬʦʨʪʘ, ʱʦ ʚ ʯʘʩʠ, ʢʦʣʠ ʏʦʨʥʝ ʤʦʨʝ ʥʝ ʙʫʣʦ ʟôʻʜʥʘʥʦ ʽʟ 
ʉʝʨʝʜʟʝʤʥʠʤ ʯʝʨʝʟ ɹʦʩʬʦʨ, ʚʦʜʠ ɼʥʽʧʨʘ, ɼʫʥʘʶ, ɼʥʽʩʪʨʘ, ɼʦʥʫ ʪʘ ʂʫʙʘʥʽ ʥʘʧʦʚʥʶʚʘʣʠ 
ʡʦʛʦ ʙʘʩʝʡʥ ʽ ʨʽʚʝʥʴ ʚʦʜʠ ʚ ʥʴʦʤʫ ʙʫʚ ʟʥʘʯʥʦ ʚʠʱʠʤ; ʚ ʨʘʡʦʥʽ ʂʫʤʦ - ʄʘʥʠʮʴʢʦʾ ʜʦʣʠʥʠ, 
ʚʦʥʦ ʟôʻʜʥʫʚʘʣʦʩʴ ʽʟ ʂʘʩʧʽʡʩʴʢʠʤ ʤʦʨʝʤ. ʇʨʠʨʦʜʦʟʥʘʚʮʽ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʧʽʚʥʽʯʥʝ 
ʫʟʙʝʨʝʞʞʷ ʏʦʨʥʦʛʦ ʤʦʨʷ ʤʦʛʣʦ ʜʦʩʷʛʘʪʠ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʠʭ ʢʦʨʜʦʥʽʚ ʇʦʣʪʘʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾ, ʘ 
ʤʦʞʣʠʚʦ ʽ ʱʝ ʧʽʚʥʽʯʥʽʰʠʭ ʪʝʨʠʪʦʨʽʡ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʝʤʣʝʪʨʫʩʫ, ʢʦʣʠ ʩʬʦʨʤʫʚʘʚʩʷ ɹʦʩʬʦʨ, 
ʙʽʣʴʰ ʧʨʽʩʥʽ ʚʦʜʠ ʏʦʨʥʦʛʦ ʤʦʨʷ ʧʨʦʨʚʘʣʠʩʴ ʚ ʙʘʩʝʡʥ ʉʝʨʝʜʟʝʤʥʦʛʦ ʤʦʨʷ ʽ ʪʘʢʠʤ ʯʠʥʦʤ 
ʡʦʛʦ ʧʣʦʱʘ ʟʥʘʯʥʦ ʟʤʝʥʰʠʣʘʩʷ ʚ ʨʦʟʤʽʨʘʭ, ʤʦʨʝ ʚʪʨʘʪʠʣʦ ʟʚôʷʟʦʢ ʽʟ ʂʘʩʧʽʻʤ, ʘ ʡʦʛʦ ʚʦʜʠ 
ʚʽʜʽʡʰʣʠ ʽʟ ʪʝʨʠʪʦʨʽʾ ʇʦʣʪʘʚʱʠʥʠ ʜʦ ʩʫʯʘʩʥʦʾ ʣʽʥʽʾ ʫʟʙʝʨʝʞʞʷ, ʬʦʨʤʫʶʯʠ ʜʦʣʠʥʠ ʩʫʯʘʩʥʠʭ 
ʣʽʚʠʭ ʧʨʠʪʦʢ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ. ʎʷ ʪʝʦʨʽʷ ʜʫʞʝ ʧʦʜʽʙʥʘ ʜʦ ʩʫʯʘʩʥʦʛʦ ʫʷʚʣʝʥʥʷ ʧʨʦ 
ʪʝʦʨʽʶ ʏʦʨʥʦʤʦʨʩʴʢʦʛʦ ʧʦʪʦʧʫ, ʷʢʫ ʦʙˇʨʫʥʪʫʚʘʣʠ ʫ 1998 ʨʦʮʽ ɺʽʣʴʷʤ ʈʘʷʥ ʽ ɺʦʣʪʝʨ 
ʇʽʪʤʘʥ, ʛʝʦʣʦʛʠ ʂʦʣʫʤʙʽʡʩʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʉʐɸ). ɺʦʥʠ ʦʧʫʙʣʽʢʫʚʘʣʠ ʜʘʥʽ ʧʨʦ 
ʚʝʣʠʯʝʟʥʫ ʧʦʚʽʥʴ ʯʝʨʝʟ ʫʪʚʦʨʝʥʥʷ ɹʦʩʬʦʨʫ, ʱʦ ʩʪʘʣʘʩʷ ʙʣʠʟʴʢʦ 5600 ʨ. ʜʦ ʥ.ʝ. ʊʘʥʝʥʥʷ 
ʦʩʪʘʥʥʴʦʛʦ ʣʴʦʜʦʚʠʢʘ ʧʝʨʝʪʚʦʨʠʣʦ ʏʦʨʥʝ ʽ ʂʘʩʧʽʡʩʴʢʝ ʤʦʨʝ ʫ ʚʝʣʠʢʽ ʧʨʽʩʥʦʚʦʜʥʽ ʦʟʝʨʘ, 
ʪʦʜʽ ʷʢ ʨʽʚʝʥʴ ʤʦʨʷ ʫ ʚʩʴʦʤʫ ʩʚʽʪʽ ʟʘʣʠʰʘʚʩʷ ʥʠʟʴʢʠʤ. ɿʘʡʚʘ ʧʨʽʩʥʘ ʚʦʜʘ ʮʠʭ ʦʟʝʨ ʧʨʠ 
ʫʪʚʦʨʝʥʥʽ ɹʦʩʬʦʨʫ ʙʫʣʘ ʩʢʠʥʫʪʘ ʚ ɽʛʝʡʩʴʢʝ ʤʦʨʝ. ʇʨʘʮʷ ʄ. ɸʨʝʥʜʘʨʝʥʢʘ ʤʽʩʪʠʪʴ ʜʝʪʘʣʴʥʽ 
ʜʘʥʽ ʧʨʦ ʜʦʚʞʠʥʫ, ʰʠʨʠʥʫ, ʛʣʠʙʠʥʫ ʛʦʣʦʚʥʠʭ ʨʽʯʦʢ ʇʦʣʪʘʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾ ʪʘ ʢʽʣʴʢʽʩʪʴ ʾʭ 
ʧʨʠʪʦʢ ï ʪʘʙʣ.2 [6]: 
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ʊʘʙʣʠʮʷ 2. ʈʽʯʢʠ ʇʦʣʪʘʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾ ʟʘ ʧʨʘʮʝʶ ʄ. ɸʨʝʥʜʘʨʝʥʢʘ çɿʘʧʠʩʢʠ ʧʨʦ 
ʇʦʣʪʘʚʩʴʢʫ ʛʫʙʝʨʥʽʶè 1848 ʨ. 

ʅʘʟʚʘ ʨʽʯʢʠ ɼʦʚʞʠʥʘ ʐʠʨʠʥʘ ɻʣʠʙʠʥʘ 
ʂʽʣʴʢʽʩʪʴ ʧʨʠʪʦʢ ʚ ʤʝʞʘʭ ʇʦʣʪʘʚʩʴʢʦʾ 

ʛʫʙʝʨʥʽʾ 

ɼʥʽʧʨʦ 245 ʚʝʨʩʪ 
0,5-1 ʚʝʨʩʪ 
(ʧʨʠ ʧʦʚʝʥʽ 
ï 1-4 ʚʝʨʩʪ) 

2-4 ʩʘʞʝʥʽ 
(ʧʨʠ ʧʦʚʝʥʽ 
3-5 ʩʘʞʝʥʽ) 

12 ʧʨʠʪʦʢ ï ʊʨʫʙʽʞ, ʉʫʧʽʡ, ɿʦʣʦʪʦʥʦʰʘ, 
ʂʦʚʨʘʡ, ɯʨʢʣʽʡ, ʉʫʣʘ, ʂʘʛʘʤʣʠʢ, ʇʩʝʣ, 
ʂʝʣʝʙʝʨʜʷʥʢʘ, ʂʦʙʠʣʷʯʦʢ, ɺʦʨʩʢʣʘ ʽ 
ʆʨʽʣʴ. 6 ʨʫʢʘʚʽʚ ʚ ʂʨʝʤʝʥʯʫʮʴʢʦʤ ʧʦʚʽʪʽ 
ï ʍʨʷʱʫʚʘʪʠʡ, ʈʝʚʫʯʠʡ, ɻʠʨʤʘʥʴ, 
ɹʠʩʪʨʠʢ, ɯʦʨʜʘʥʢʘ ʽ ɼʽʜʦʚʠʡ 

ʊʨʫʙʽʞ  
ʜʦʣʠʥʠ 100 
ʩʘʞʝʥʽ 

 
5 ʢʣʶʯʦʚʠʭ ʧʨʠʪʦʢ ï ʅʝʜʨʘ, ɸʣʴʪʘ 
(ɯʣʴʪʠʮʷ), ɹʨʦʚʘʨʢʫ, ʂʘʨʘʥʴ, ʎʠʙʣʷ, 

ʪʦʱʦ 

ʉʫʧʽʡ    ʉʫʧʽʡ ʚʧʘʜʘʻ ʚ ɼʥʽʧʨʦ 4 ʨʫʩʣʘʤʠ 

ɿʦʣʦʪʦʥʦʰʘ    2 ʧʨʠʪʦʢʠ ï ɿʛʘʨ ʪʘ ʂʨʦʧʠʚʥʘ 

ɯʨʢʣʽʡ    1 ʧʨʠʪʦʢʘ - ʂʦʚʨʘʻʮʴ 

ʉʫʣʘ  

ʜʦʣʠʥʠ 1,5-
5 ʚʝʨʩʪ 
ʨʽʯʢʠ 12-25 
ʩʘʞʝʥʽ 

0,66-1,5 
ʩʘʞʝʥʽ 

25 ʧʨʠʪʦʢ ï ʈʦʤʝʥ, ɹʦʙʨʠʢ, ʃʦʭʚʠʮʷ, 
ʋʜʘʡ (16 ʧʨʠʪʦʢ ï ɯʯʝʥʴʢʘ, ʅʝʞʠʨʽʚ, 
ɻʘʣʢʘ (2 ʧʨʠʪʦʢʠ ï ɯʨʦʜ ʪʘ ʈʽʚʯʘʥʢʘ-
ɹʘʙʫʩʠʥʘ), ʇʦʣʦʚʘ, ʉʤʦʰ, ʃʠʩʦʛʽʨ, 
ʂʘʯʢʘ (ʋʪʢʘ), ɾʫʨʘʚʢʘ, ʄʘʭʥʽʚʢʘ, 
ʇʝʨʝʚʽʜ, ʅʝʙʦʨʘʢʽʚʱʠʥʘ ʪʘ ʽʥ.), 

ɸʨʪʦʧʦʣʦʪʴ, ʉʫʣʠʮʷ, ʂʨʝʤʷʥʢʘ, ʄʛʘʨ, 
ɺʽʣʴʰʘʥʢʘ, ʄʘʪʷʰʽʚʢʘ, ʉʣʽʧʦʨʽʜ, ʆʨʞʠʮʷ 
(3 ʧʨʠʪʦʢʠ ï ɾʘʙʠʥʝ-ʆʢʦ, ɾʫʨʘʚʢʘ ʪʘ 
ʏʫʤʛʘʢ), ʂʨʠʚʘ-ʈʫʜʘ, ʍʤʝʣʽʚʢʘ, ɹʠʰʢʽʥʴ, 

ʪʦʱʦ 

ʂʘʛʘʤʣʠʢ     

ʇʩʝʣ  

ʜʦʣʠʥʠ 2-4 
ʚʝʨʩʪ, ʨʽʯʢʠ 

25-60 
ʩʘʞʝʥʽ 

2-3 ʩʘʞʝʥʽ 

20 ʧʨʠʪʦʢ ï ʍʦʨʦʣ (30 ʧʨʠʪʦʢ), ɻʨʫʥʴ (9 
ʧʨʠʪʦʢ ʽʟ ʥʠʭ ʌʽʘʣʢʘ, ʃʦʟʦʚʘ, ʉʫʭʘ 
ɻʨʫʥʴ), ɻʨʫʥʴ-ʊʘʰʘʥʴ (ʥʘʡʙʽʣʴʰʘ 

ʧʨʠʪʦʢʘ ɺʝʣʠʯʢʦʚʘ-ɻʦʚʪʚʘ ʪʘ ʽʥ.), ɻʦʚʪʚʘ 
(ʐʠʰʘʮʴʢʘ ɻʦʚʪʚʘ (ʍʦʟʦʚʝʮʴ, 

ʂʨʠʚʦʚʫʩʽʚʢʘ), ɺʽʣʴʭʦʚʘ ɻʦʚʪʚʘ (ɺʦʜʷʥʘ 
ʪʘ ʉʝʨʝʜʥʷ ɻʦʚʪʚʘ) 

ʂʝʣʝʙʝʨʜʷʥʢʘ     

ʂʦʙʝʣʷʯʦʢ     

ɺʦʨʩʢʣʘ  

ʜʦʣʠʥʠ 1,5-
2 ʚʝʨʩʪʠ, 
ʨʽʯʢʠ 10-40 
ʩʘʞʝʥʽ 

0,5-2 ʩʘʞʝʥʽ 

ɹʽʣʴʰʝ 11 ʧʨʠʪʦʢ ï ʈʦʛʽʟʥʘ, ʇʦʣʪʘʚʢʘ, 
ʂʦʚʞʠʞʘ, ɹʦʨʰʥʷ, ʄʝʨʣʦ, ʇʦʣʫʟʽʨôʷ, 
ʂʦʣʦʤʘʢ (4 ʧʨʠʪʦʢʠ ï ʏʫʪʦʚʘ, ʃʠʩʷʯʘ, 
ʃʘʜʠʞʝʥʢʘ ʪʘ ʉʚʠʥʢʽʚʢʘ), ʊʘʛʘʤʣʠʢ, 
ʂʫʱʝʣʦʚ, ɺʝʣʠʢʠʡ ʂʦʙʝʣʷʯʦʢ (ʄʘʣʠʡ 
ʂʦʙʝʣʷʯʦʢ ʪʘ ɺʦʚʯʘ), ʂʠʰʝʥʴʢʘ, ʪʦʱʦ 

 
ʄ. ɸʨʝʥʜʘʨʝʥʢʦ ʥʘʜʘʻ ʪʘʢʦʞ ʦʧʠʩ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʥʘ ʨʽʯʦʢ. ʊʘʢ ɼʥʽʧʨʦ ʤʘʻ 

ʢʘʤôʷʥʠʩʪʝ ʜʥʦ ʚ ʂʨʝʤʝʥʯʫʮʴʢʦʤʫ ʪʘ ʂʦʙʝʣʷʮʴʢʦʤʫ ʧʦʚʽʪʘʭ, ʜʝ ʚʦʥʦ ʟʘʚʘʞʘʻ 
ʩʫʜʥʦʧʣʘʚʩʪʚʫ, ʦʩʦʙʣʠʚʦ ʚʣʽʪʢʫ ʢʦʣʠ ʨʽʚʝʥʴ ʚʦʜʠ ʚ ʨʽʯʮʽ ʟʥʠʞʫʻʪʴʩʷ. ɼʥʦ ʊʨʫʙʝʞʫ ʧʽʱʘʥʝ 
ʪʘ ʤʫʣʠʩʪʝ, ʪʝʨʠʪʦʨʽʷ ʜʦʣʠʥʠ ʟʘʙʦʣʦʯʝʥʘ. ʉʫʧʽʡ ʪʘ ʉʫʣʘ ʤʘʶʪʴ ʤʫʣʠʩʪʝ ʜʥʦ, ʜʦʣʠʥʘ 
ʉʫʣʠ ʯʘʩʪʦ ʟʘʩʦʣʝʥʘ, ʚ ʙʦʣʦʪʠʩʪʠʭ ʤʽʩʮʷʭ ʙʘʛʘʪʘ ʥʘ ʪʦʨʬ. ɼʥʦ ʨʽʯʢʠ ʇʩʝʣ ʨʽʟʥʦʤʘʥʽʪʥʝ, 
ʧʝʨʝʚʘʞʥʦ ʤʘʻ ʧʽʱʘʥʫ ʩʪʨʫʢʪʫʨʫ, ʤʽʩʮʷʤʠ ʥʘ ʡʦʛʦ ʜʥʽ ʟʥʘʭʦʜʷʪʴ ʨʦʟʩʠʧʠ ʙʫʨʰʪʠʥʫ, 
ʢʚʘʨʮʫ, ʛʨʘʥʽʪʫ, ʛʘʣʴʢʠ ʪʘ ʟʘʣʠʰʢʠ ʩʢʘʤôʷʥʽʣʦʛʦ ʦʯʝʨʝʪʫ ʪʘ ʤʦʣʶʩʢʽʚ. ɺ ʤʝʞʘʭ ʜʦʣʠʥʠ 
ʇʩʣʘ, ʚ ʨʘʡʦʥʽ ɹʽʣʦʮʝʨʢʽʚʢʠ, ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ ʚʠʭʦʜʠ ʤʝʨʛʝʣʶ ʥʘ ʧʦʚʝʨʭʥʶ. ɺʦʨʩʢʣʘ 
ʟʜʝʙʽʣʴʰʦʛʦ ʤʘʻ ʧʽʱʘʥʫ ʩʪʨʫʢʪʫʨʫ ʜʥʘ, ʷʢʘ ʣʠʰʝ ʚ ʜʝʷʢʠʭ ʤʽʩʮʷʭ ʧʦʨʫʰʫʻʪʴʩʷ ʚʠʭʦʜʘʤʠ 
ʢʘʤôʷʥʠʩʪʦʛʦ ʧʽʱʘʥʠʢʘ ʥʘ ʜʥʽ [6]. 

ʈʦʙʠʪʴʩʷ ʚʠʩʥʦʚʦʢ ʽ ʧʨʦ ʩʫʜʥʦʧʣʘʚʩʪʚʦ ʚ ʤʝʞʘʭ ʨʽʯʦʢ ʇʦʣʪʘʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾ ʚ ʍɯʍ ʩʪ. 
ɺʽʜʟʥʘʯʘʻʪʴʩʷ, ʱʦ ɼʥʽʧʨʦ ʻʜʠʥʘ ʧʦʚʥʽʩʪʶ ʩʫʜʥʦʧʣʘʚʥʘ ʨʽʯʢʘ ʛʫʙʝʨʥʽʾ, ʧʽʜʢʨʝʩʣʶʻʪʴʩʷ, ʱʦ 
ʻʜʠʥʦʶ ʧʨʦʙʣʝʤʦʶ ʩʫʜʥʦʧʣʘʚʩʪʚʘ ʥʘ ɼʥʽʧʨʽ ʻ ʟʤʽʥʘ ʡʦʛʦ ʨʫʩʣʘ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʯʠʩʣʝʥʥʠʭ 
ʦʩʪʨʦʚʽʚ ʚ ʡʦʛʦ ʨʫʩʣʽ ʽ ʚʠʭʦʜʠ ʢʘʤʝʥʶ (ʧʦʨʦʛʠ) ʚ ʂʨʝʤʝʥʯʫʮʴʢʦʤʫ ʪʘ ʂʦʙʝʣʷʮʴʢʦʤʫ 
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ʧʦʚʽʪʘʭ. ʇʝʨʝʨʘʭʦʚʫʶʪʴʩʷ ʢʣʶʯʦʚʽ ʨʽʯʢʦʚʽ ʧʨʠʩʪʘʥʽ ʧʨʠ ʩʝʣʘʭ ɸʥʜʨʫʰʽ, ʗʯʥʠʢʠ ʽ 
ɾʝʨʝʙʷʪʠʥ ʚ ɿʦʣʦʪʦʥʦʰʩʴʢʦʤʫ ʧʦʚʽʪʽ, ʧʨʠ ʩʝʣʘʭ ɹʫʙʥʽʚ ʽ ʇʨʦʭʦʨʽʚʢʘ, ʤʽʩʪʘʭ ʂʨʝʤʝʥʯʫʢ, 
ɻʨʘʜʠʟʴʢ, ʂʝʣʝʙʝʨʜʘ ʚ ʂʨʝʤʝʥʯʫʮʴʢʦʤʫ ʧʦʚʽʪʽ ʪʘ ʤʽʩʪʘʭ ʆʨʣʠʢ ʪʘ ʇʝʨʝʚʦʣʦʯʥʘ ʚ 
ʂʦʙʝʣʷʮʴʢʦʤʫ ʧʦʚʽʪʽ. ʇʽʜʢʨʝʩʣʶʻʪʴʩʷ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʽ ʝʢʦʥʦʤʽʯʥʘ ʚʠʛʦʜʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʨʽʯʢʠ ʇʩʝʣ, ʷʢʘ ʙ ʧʦʚôʷʟʘʣʘ ʩʦʙʦʶ ɼʥʽʧʨʦʚʩʴʢʠʡ ʨʝʛʽʦʥ ʽʟ ʪʝʨʠʪʦʨʽʻʶ ʇʦʣʪʘʚʱʠʥʠ ʪʘ ʽʥʰʠʭ 
ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʠʭ ʫʢʨʘʾʥʩʴʢʠʭ ʛʫʙʝʨʥʽʡ. ɿʘ ʣʽʪʦʧʠʩʘʤʠ ʤʠʥʫʣʠʭ ʩʪʦʣʽʪʴ ʚʽʜʟʥʘʯʘʻʪʴʩʷ, ʱʦ 
ʨʽʯʢʠ ʉʫʣʘ, ʊʨʫʙʽʞ ʪʘ ɸʣʴʪʘ ʙʫʣʠ ʩʫʜʥʦʧʣʘʚʥʠʤʠ. ʊʘʢ ʚ ʍɯʍ ʩʪ. ʥʘ ʜʥʽ ʊʨʫʙʝʞʫ ʚ ʨʘʡʦʥʽ 
ʤʽʩʪʘ ʇʝʨʝʷʩʣʘʚ ʟʥʘʡʜʝʥʽ ʷʢʦʨʽ, ʘ ʟʘʣʠʰʢʠ ʩʫʜʝʥ ʚʽʜʦʤʽ ʥʘ ʉʫʣʽ. 

ʇʨʘʮʷ ʮʽʢʘʚʘ ʪʘʢʦʞ ʪʠʤ, ʱʦ ʥʘʜʘʻ ʜʝʪʘʣʴʥʠʭ ʦʧʠʩ ʣʘʥʜʰʘʬʪʽʚ ʜʦʣʠʥ ʨʽʯʦʢ 
ʇʦʣʪʘʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾ ʟ ʜʝʪʘʣʴʥʠʤ ʦʧʠʩʦʤ ʨʝʣʴʻʬʫ, ʛʨʫʥʪʽʚ, ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʪʘ 
ʪʚʘʨʠʥʥʦʛʦ ʩʚʽʪʫ [6]. 

ʉʭʦʞʫ, ʽ ʥʘʚʽʪʴ ʚ ʜʝʷʢʠʭ ʤʽʩʮʷʭ ʽʜʝʥʪʠʯʥʫ ʽʥʬʦʨʤʘʮʽʶ, ʧʨʦ ʨʽʯʢʠ ʇʦʣʪʘʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾ 
ʟʥʘʭʦʜʠʤʦ ʚ ʪʦʤʽ XII, ʯʘʩʪʠʥʽ 3, çɺʦʻʥʥʦ-ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʦʛʣʷʜʫ ʈʦʩʽʡʩʴʢʦʾ ʽʤʧʝʨʽʾè 
ɼʝʧʘʨʪʘʤʝʥʪʫ ɻʝʥʝʨʘʣʴʥʦʛʦ ʐʪʘʙʫ ʈʦʩʽʡʩʴʢʦʾ ʽʤʧʝʨʽʾ ʟʘ 1848 ʨʽʢ. ɭʜʠʥʦʶ ʛʘʨʥʦʶ 
ʚʽʜʤʽʥʥʽʩʪʶ ʻ ʧʦʜʘʥʥʷ ʩʭʝʤʠ çʇʨʠʨʦʜʥʘ ʩʠʩʪʝʤʘ ʚʦʜè, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʫ ʛʨʘʬʽʯʥʦʤʫ 
ʚʠʛʣʷʜʽ ʩʪʨʫʢʪʫʨʫ ʣʽʚʠʭ ʧʨʠʪʦʢ ʉʝʨʝʜʥʴʦʛʦ ʽ, ʯʘʩʪʢʦʚʦ, ʅʠʞʥʴʦʛʦ ɼʥʽʧʨʘ (ʙʘʩʝʡʥ ʆʨʝʣʽ). 
ʉʭʝʤʘ ʜʝʤʦʥʩʪʨʫʻ ʧʦʨʷʜʦʢ ʨʽʯʦʢ ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʥʘʡʙʽʣʴʰʦʾ ʨʽʯʢʠ ʇʦʣʪʘʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾ ï 
ɼʥʽʧʨʘ, ʧʦʪʽʤ ʚʽʜʦʙʨʘʞʘʻ ʨʽʯʢʠ ʡʦʛʦ ʩʫʙʙʘʩʝʡʥʽʚ ï ʊʨʫʙʝʞʫ, ʉʫʧʦʶ, ɿʦʣʦʪʦʥʦʰʽ, ɯʨʢʣʝʶ, 
ʉʫʣʠ, ʂʘʛʘʤʣʠʢʫ, ʇʩʣʘ, ɺʦʨʩʢʣʠ, ʂʘʛʘʤʣʠʢʫ ʪʘ ʆʨʝʣʽ. ɺ ʤʝʞʘʭ ʢʦʞʥʦʛʦ ʩʫʙʙʘʩʝʡʥʫ 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʛʽʜʨʦʛʨʘʬʽʯʥʘ ʩʽʪʢʘ, ʷʢʘ ʜʝʪʘʣʴʥʦ ʚʽʜʦʙʨʘʞʘʻ ʛʦʣʦʚʥʽ ʧʨʠʪʦʢʠ ʜʘʥʠʭ ʨʽʯʦʢ ʽʟ 
ʾʭ ʥʘʟʚʘʤʠ ʪʘ ʚʢʣʶʯʘʻ ʨʽʯʢʠ ʤʝʥʰʦʛʦ ʧʦʨʷʜʢʫ. ʊʘʢ, ʥʘʡʙʽʣʴʰʘ ʤʝʨʝʞʘ ʨʽʯʦʢ ʥʘʡʤʝʥʰʦʛʦ 
ʧʦʨʷʜʢʫ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʪʘʢʠʭ ʢʣʶʯʦʚʠʭ ʣʽʚʠʭ ʧʨʠʪʦʢ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʷʢ ʇʩʝʣ ï ɻʨʫʥʴ, 
ɻʨʫʥʴ-ʊʘʰʘʥʴ, ʍʦʨʦʣ, ɻʦʚʪʚʘ; ʉʫʣʘ ï ʋʜʘʡ, ʆʨʞʠʮʷ; ɺʦʨʩʢʣʘ ï ʂʦʣʦʤʘʢ, ʊʘʛʘʤʣʠʢ; ʆʨʽʣʴ 
ï ʆʨʯʠʢ [7].  

ʋ çɺʦʻʥʥʦ-ʩʪʘʪʠʩʪʠʯʥʦʤʫ ʦʛʣʷʜʽ ʈʦʩʽʡʩʴʢʦʾ ʽʤʧʝʨʽʾè ʧʝʨʝʨʘʭʦʚʘʥʽ ʥʘʡʙʽʣʴʰʽ 7 ʦʟʝʨ 
ʇʦʣʪʘʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾï ʪʘʙʣ.3: 

 
ʊʘʙʣʠʮʷ 3. ʅʘʡʙʽʣʴʰʽ ʦʟʝʨʘ ʇʦʣʪʘʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾ ʥʘ ʩʝʨʝʜʠʥʫ ʍɯʍ ʩʪ., [7] 

ʅʘʟʚʘ ʦʟʝʨʘ 
ɻʝʦʛʨʘʬʽʯʥʝ 
ʨʦʟʪʘʰʫʚʘʥʥʷ 

ɼʦʚʞʠʥʘ ʐʠʨʠʥʘ ɻʣʠʙʠʥʘ 

ʇʽʱʘʥʝ ʚ ʛʠʨʣʽ ʨʽʯʢʠ ʉʫʣʘ 650 ʩʘʞ. 180 ʩʘʞ. 2 ʩʘʞ. 

ʉʦʩʥʽʚʢʘ ʚ ʛʠʨʣʽ ʨʽʯʢʠ ʉʫʣʘ 150 ʩʘʞ. 60 ʩʘʞ. 1,5 ʩʘʞ. 

ʇʽʱʘʥʝ 
ʤʽʩʪʝʯʢʦ ɺʣʘʩʽʚʢʘ, 

ʧʝʨʝʜʤʽʩʪʷ ʂʨʝʤʝʥʯʫʢʘ, 
ʂʨʝʤʝʥʯʫʮʴʢʠʡ ʧʦʚʽʪ 

870 ʩʘʞ. 150 ʩʘʞ. 6 ʘʨʰ. 

ʂʨʝʤʝʥʝʮʴʢʝ ʚ ʛʠʨʣʽ ʨʽʯʢʠ ʇʩʝʣ 800-900 ʩʘʞ. 50-90 ʩʘʞ. 1,5-3,5 ʩʘʞ. 

ɹʘʨʙʘʨʘ ʚ ʛʠʨʣʽ ʨʽʯʢʠ ʇʩʝʣ 800-900 ʩʘʞ. 50-90 ʩʘʞ. 1,5-3,5 ʩʘʞ. 

ʉʠʚʦʰ 
ʩʝʣʦ ɭʨʠʩʪʽʚʢʘ, 

ʂʨʝʤʝʥʯʫʮʴʢʠʡ ʧʦʚʽʪ 
(ʙʘʩʝʡʥ ʇʩʣʘ) 

650 ʩʘʞ. 8 ʩʘʞ. 1 ʘʨʰ. 

ʃʠʤʘʥ 
ʩʝʣʦ ʉʚʷʪʠʣʽʚʢʘ, ʧʦʙʣʠʟʫ 

ʛʠʨʣʘ ʉʫʣʠ 
1000 ʩʘʞ. 300 ʩʘʞ. 0,75 ʘʨʰ. 

ʄʦʾʩʝʾʚʩʴʢʝ 
ʩʝʣʦ ʈʦʤʘʥʽʚʢʘ, 
ɿʽʥʴʢʽʚʩʴʢʠʡ ʧʦʚʽʪ. 

1,5 ʚʝʨʩʪ 450 ʩʘʞ. - 

 
ɺ 1859 ʨʦʮʽ ʚʠʜʘʶʪʴʩʷ çɿʘʧʠʩʢʠ ʽʤʧʝʨʘʪʦʨʩʴʢʦʛʦ ʨʦʩʽʡʩʴʢʦʛʦ ʛʝʦʛʨʘʬʽʯʥʦʛʦ 

ʪʦʚʘʨʠʩʪʚʘè, ʜʝ ʚ ʢʥʠʟʽ ʍɯ ʚʤʽʱʝʥʦ ʩʪʘʪʪʶ ʄʠʢʦʣʠ ʄʘʨʢʝʚʠʯʘ çʈʽʯʢʠ ʇʦʣʪʘʚʩʴʢʦʾ 
ʛʫʙʝʨʥʽʾè. ʉʘʤʦʛʦ ʄʠʢʦʣʫ ʄʘʨʢʝʚʠʯʘ ʚʚʘʞʘʶʪʴ ʧʝʨʰʠʤ ʥʘ ʪʝʨʝʥʘʭ ʇʦʣʪʘʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾ 
ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʦʤ, ʷʢʠʡ ʟʜʽʡʩʥʶʚʘʚ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʨʽʚʥʝʤ ɺʦʨʩʢʣʠ ʚ 
ʧʝʨʽʦʜ ʤʽʞ 1824-1849 ʨʨ [8].  ɺ ʩʚʦʾʡ ʧʨʘʮʽ ʚʽʥ ʦʙʛʦʚʦʨʶʻ ʧʠʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʨʽʯʦʢ ʚ ʤʝʞʘʭ 
ʇʦʣʪʘʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾ, ʷʢʠʭ ʥʘʨʘʭʫʚʘʚ ʥʘ ʪʦʡ ʯʘʩʦʚʠʡ ʧʝʨʽʦʜ ï 242 , ʟ ʥʠʭ 17 ʟʥʘʭʦʜʷʪʴʩʷ 
ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʩʽʻʾ ʩʚʦʻʶ ʜʦʚʞʠʥʦʶ ʚ ʤʝʞʘʭ ʇʦʣʪʘʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾ, ʘ 225 ʨʽʯʦʢ ʻ 
ʪʨʘʥʟʠʪʥʠʤʠ, ʷʢʽ ʪʝʯʫʪʴ ʽʟ-ʟʘ ʤʝʞ ʘʙʦ ʟʘ ʤʝʞʽ ʛʫʙʝʨʥʽʾ. ɺʢʘʟʫʻʪʴʩʷ ʟʘʛʘʣʴʥʠʡ ʥʘʧʨʷʤʦʢ 
ʛʦʣʦʚʥʠʭ ʨʽʯʦʢ ʃʽʚʦʙʝʨʝʞʞʷ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʥʘ ʧʽʚʜʝʥʥʠʡ ʟʘʭʽʜ, ʘ ʾʭ ʧʨʠʪʦʢʠ ʤʘʶʪʴ 
ʥʘʧʨʷʤʦʢ ʥʘ ʧʽʚʥʽʯʥʠʡ ʩʭʽʜ, ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ ʪʘ ʩʭʽʜ. ʇʦʜʘʻʪʴʩʷ ʫʟʘʛʘʣʴʥʝʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ 
ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʨʽʯʦʢ ʇʦʣʪʘʚʱʠʥʠ. ɿʦʢʨʝʤʘ, ʜʽʟʥʘʻʤʦʩʴ ʧʨʦ ʨ. ɺʦʨʩʢʣʘ: 
çʈʫʩʣʦ ʚʫʟʴʢʝ, ʛʣʠʙʠʥʘ 3-3,5 ʩʘʞʝʥʽ; ʜʦʣʠʥʘ ʰʠʨʦʢʘ ʚʽʜ 2 ʜʦ 4 ʚʝʨʩʪ, ʦʪʦʯʝʥʘ 
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ʧʨʷʤʦʚʠʩʥʠʤʠ ʚʠʩʦʯʠʥʘʤʠ ʚʽʜ 3 ʜʦ 10 ʩʘʞʝʥʽ; ʜʥʦ ʚ ʛʦʣʦʚʥʠʭ ʨʽʯʢʘʭ ʧʽʱʘʥʝ, ʚ 
ʜʨʫʛʦʨʷʜʥʠʭ ï ʤʫʣʠʩʪʝ...è. ʄʠʢʦʣʘ ʄʘʨʢʝʚʠʯ ʧʨʦʧʦʥʫʻ ʪʝʦʨʽʶ, ʷʢʘ ʧʝʨʝʢʣʠʢʘʻʪʴʩʷ ʽʟ 
ʪʝʦʨʽʻʶ ʇʘʣʣʘʩʘ, ʊʫʨʥʝʬʦʨʪʘ ʪʘ ʙʫʣʘ ʚʠʩʚʽʪʣʝʥʘ ʚ ʧʨʘʮʽ çɿʘʧʠʩʢʠ ʧʨʦ ʇʦʣʪʘʚʩʴʢʫ 
ʛʫʙʝʨʥʽʶè ʄʠʢʦʣʠ ɸʨʝʥʜʘʨʝʥʢʘ. ɸ ʩʘʤʝ, ʦʙʛʦʚʦʨʶʻʪʴʩʷ ʽʟʦʣʴʦʚʘʥʽʩʪʴ ʏʦʨʥʦʤʦʨʩʴʢʦʛʦ 
ʙʘʩʝʡʥʫ ʚʽʜ ʉʝʨʝʜʟʝʤʥʦʤʦʨôʷ, ʦʩʢʽʣʴʢʠ ʯʝʨʝʟ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʚʦʜʠ ʉʝʨʝʜʟʝʤʥʦʛʦ ʤʦʨʷ ʥʝ 
ʽʩʥʫʚʘʣʦ ʡʦʛʦ ʚʦʜʥʠʭ ʟʚôʷʟʢʽʚ ʽʟ ʏʦʨʥʠʤ ʤʦʨʝʤ ï ʯʝʨʝʟ  ʪʝʧʝʨʽʰʥʽ ʧʨʦʪʦʢʠ ɹʦʩʬʦʨ ʪʘ 
ɼʘʨʜʘʥʝʣʣʠ ʪʘ ʽʟ ɸʪʣʘʥʪʠʢʦʶ, ʦʩʢʽʣʴʢʠ ʙʫʣʘ ʚʽʜʩʫʪʥʷ ʩʫʯʘʩʥʘ ɻʽʙʨʘʣʪʘʨʩʴʢʘ ʧʨʦʪʦʢʘ. ɸʣʝ 
ʚ ʨʝʟʫʣʴʪʘʪʽ ʪʘʥʝʥʥʷ ʣʴʦʜʦʚʠʢʽʚ ʚ ʇʽʚʥʽʯʥʠʭ ʨʘʡʦʥʘʭ ɭʚʨʦʧʠ ʽ ʥʘʜʭʦʜʞʝʥʥʷ ʚʝʣʠʢʦʾ ʤʘʩʠ 
ʚʦʜʠ ʯʝʨʝʟ ʩʠʩʪʝʤʫ ʨʽʯʦʢ ɼʫʥʘʶ, ɼʥʽʧʨʘ, ɼʦʥʫ ʪʘ ʽʥʰʠʭ ʨʽʚʝʥʴ ʚʦʜʠ ʚ ʏʦʨʥʦʤʦʨʩʴʢʦʤʫ 
ʨʝʛʽʦʥʽ ʨʽʟʢʦ ʧʽʜʚʠʱʠʚʩʷ ʽ ʚʝʣʠʯʝʟʥʘ ʤʘʩʘ ʚʦʜʠ ʫʚʽʨʚʘʣʘʩʴ ʯʝʨʝʟ ɹʦʩʬʦʨʩʴʢʫ ʧʨʦʪʦʢʫ ʚ 
ʉʝʨʝʜʟʝʤʥʝ ʤʦʨʝ, ʘ ʜʘʣʽ ʤʦʞʣʠʚʦ ʽ ʚ ɸʪʣʘʥʪʠʢʫ ʯʝʨʝʟ ɻʽʙʨʘʣʪʘʨ [9]. 

ɿʘ ʩʚʽʜʯʝʥʥʷʤ ʘʚʪʦʨʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʦʨʽʟʘʥʽ ʰʠʨʦʢʽ 
ʪʘ ʛʣʠʙʦʢʽ ʜʦʣʠʥʠ ʧʦʣʪʘʚʩʴʢʠʭ ʨʽʯʦʢ, ʧʦ ʷʢʠʤ ʚʦʥʠ ʨʦʟʣʠʚʘʶʪʴʩʷ ʥʘʚʝʩʥʽ. ʈʽʯʢʦʚʽ ʥʘʥʦʩʠ, 
ʬʦʨʤʘ ʜʦʣʠʥ ʽ ʥʘʩʠʧʽʚ ʻ ʪʘʢʦʞ ʩʚʽʜʯʝʥʥʷʤ ʧʦʪʫʞʥʠʭ ʚʦʜʥʠʭ ʧʦʪʦʢʽʚ, ʱʦ ʪʝʢʣʠ ʮʽʻʾ 
ʪʝʨʠʪʦʨʽʻʶ ʚ ʤʠʥʫʣʦʤʫ. ʄʠʢʦʣʘ ʄʘʨʢʝʚʠʯ ʦʙˇʨʫʥʪʦʚʫʻ ʧʨʠʯʠʥʫ ʮʴʦʛʦ ʷʚʠʱʘ ʽ ʚʦʥʘ ʮʽʣʢʦʤ 
ʩʧʽʚʧʘʜʘʻ ʽʟ ʪʘʢ ʟʚʘʥʦʶ ʪʝʦʨʽʻʶ ʏʦʨʥʦʤʦʨʩʴʢʦʛʦ ʧʦʪʦʧʫ, ʱʦ ʦʙˇʨʫʥʪʦʚʫʻʪʴʩʷ ʚ ʥʘʰ ʯʘʩ. 
ʆʙʛʦʚʦʨʶʻʪʴʩʷ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ ʩʫʜʥʦʧʣʘʚʩʪʚʘ ʨʽʯʢʘʤʠ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ, 
ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʊʨʫʙʽʞ, ʉʫʧʽʡ ʪʘ ʇʝʨʝʚʽʜ ʚ ʍɯʍ ʩʪ. ʩʪʘʣʠ ʜʫʞʝ ʟʘʙʦʣʦʯʝʥʠʤʠ, ʤʽʣʢʠʤʠ, ʘ 
ʾʭʥʽ ʜʝʷʢʽ ʧʨʠʪʦʢʠ ʚʟʘʛʘʣʽ ʧʝʨʝʩʦʭʣʠ. ʍʦʯʘ ʱʝ ʚ ʯʘʩʠ ʂʠʾʚʩʴʢʦʾ ʈʫʩʽ ʚʦʥʠ ʘʢʪʠʚʥʦ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʫ ʩʫʜʥʦʧʣʘʚʩʪʚʽ [9]. 

ʇʨʠʯʠʥʦʶ ʦʙʤʽʣʽʥʥʷ ʽ ʟʤʝʥʰʝʥʥʷ ʚʦʜʥʦʩʪʽ ʨʽʯʦʢ ʇʦʣʪʘʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾ ʘʚʪʦʨ ʟʘʟʥʘʯʘʻ 
ʘʥʪʨʦʧʦʛʝʥʥʫ ʜʽʷʣʴʥʽʩʪʴ, ʟʦʢʨʝʤʘ ʚʧʣʠʚ ʟʘʛʘʪ ʪʘ ʜʘʤʙ ʥʘ ʮʠʭ ʨʽʯʢʘʭ. ʉʘʤʝ ʜʘʤʙʠ, ʷʢʽ 
ʙʫʜʫʶʪʴʩʷ ʚ ʮʝʡ ʯʘʩ ʜʣʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʦʜʷʥʠʭ ʤʣʠʥʽʚ, ʨʠʙʦʨʦʟʚʝʜʝʥʥʷ ʪʘ ʽʥʰʠʭ ʮʽʣʝʡ, 
ʩʧʨʠʯʠʥʷʶʪʴ ʧʦʩʣʘʙʣʝʥʥʷ ʧʨʠʨʦʜʥʴʦʛʦ ʨʫʭʫ ʚʦʜʠ ʚ ʨʽʯʢʘʭ, ʷʢʠʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʾʾ ʮʚʽʪʽʥʥʷ, 
ʟʘʨʦʩʪʘʥʥʷ ʙʦʣʦʪʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ, ʥʘʢʦʧʠʯʝʥʥʷ ʤʫʣʫ ʪʘ ʪʦʨʬʫ ʥʘ ʜʥʽ ʨʽʯʦʢ, ʱʦ ʡ 
ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʾʭ ʦʙʤʽʣʽʥʥʷ. ʗʩʢʨʘʚʠʤ ʧʨʠʢʣʘʜʦʤ ʪʘʢʦʾ ʨʽʯʢʠ ʥʘʟʠʚʘʻʪʴʩʷ ʧʨʠʪʦʢʘ ʉʫʣʠ ï 
ʋʜʘʡ. ʇʨʠʯʠʥʦʶ ʧʨʠʧʠʥʝʥʥʷ ʩʫʜʥʦʧʣʘʚʩʪʚʘ ʥʘ ʢʦʣʠʰʥʽʭ ʩʫʜʥʦʧʣʘʚʥʠʭ ʨʽʯʢʘʭ, ʱʦ 
ʧʝʨʝʨʘʭʦʚʫʚʘʣʠʩʴ ʚʠʱʝ, ʘʚʪʦʨ ʪʘʢʦʞ ʥʘʟʠʚʘʻ ʩʪʚʦʨʝʥʥʷ ʟʘʛʘʪ ʚ ʨʫʩʣʘʭ ʮʠʭ ʨʽʯʦʢ. ɺ ʩʪʘʪʪʽ 
ʪʘʢʦʞ ʟʘʟʥʘʯʝʥʦ, ʱʦ ʷʢʱʦ ʤʦʞʥʘ ʙʫʣʦ ʙ ʧʨʠʙʨʘʪʠ ʚʩʽ ʟʘʛʘʪʠ ʽʟ ʨʽʯʦʢ ʇʦʣʪʘʚʱʠʥʠ ʪʦ ʪʘʢʽ 
ʨʽʯʢʠ ʷʢ ʇʩʝʣ ʪʘ ʉʫʣʘ ʤʦʛʣʠ ʙʫʪʠ ʩʫʜʥʦʧʣʘʚʥʠʤʠ ʥʘ ʍɯʍ ʩʪ., ʟʘ ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ 
ʧʣʦʩʢʦʜʦʥʥʠʭ ʩʫʜʝʥ ʚʦʜʦʪʦʥʥʘʞʥʽʩʪʶ ʜʦ 120-200 ʧʫʜʽʚ. ʆʙʛʦʚʦʨʶʻʪʴʩʷ ʪʘʢʦʞ ʜʦʮʽʣʴʥʽʩʪʴ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʛʘʪ ʜʣʷ ʚʦʜʷʥʠʭ ʤʣʠʥʽʚ, ʷʢʽ ʚʪʨʘʪʠʣʠ ʩʚʽʡ ʢʦʣʠʰʥʽʡ ʧʦʪʝʥʮʽʘʣ, ʦʩʢʽʣʴʢʠ ʧʦ 
ʧʽʚʨʦʢʫ ʚ ʙʘʛʘʪʴʦʭ ʨʽʯʢʘʭ ʇʦʣʪʘʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾ ʚʽʜʩʫʪʥʷ ʧʦʩʪʽʡʥʘ ʪʝʯʽʷ, ʘ ʚ ʧʦʩʫʰʣʠʚʽ ʨʦʢʠ 
ʪʦ ʽ ʙʽʣʴʰʝ ʧʽʚʨʦʢʫ, ʨʽʚʝʥʴ ʚʦʜʠ ʚ ʨʽʯʢʘʭ ʥʝʜʦʩʪʘʪʥʽʡ ʜʣʷ ʥʦʨʤʘʣʴʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ 
ʚʦʜʷʥʠʭ ʤʣʠʥʽʚ. ʗʢ ʚʘʨʽʘʥʪ ʟʘʤʽʥʠ ʚʦʜʷʥʠʭ ʤʣʠʥʽʚ ʄ.ʄʘʨʢʝʚʠʯ ʧʨʦʧʦʥʫʻ ʧʝʨʝʡʪʠ ʥʘ 
ʚʽʪʨʦʚʽ ʤʣʠʥʠ, ʘ ʟʘʛʘʪʠ ʥʘ ʨʽʯʢʘʭ ʟʨʫʡʥʫʚʘʪʠ ʪʘ ʚʽʜʥʦʚʠʪʠ ʧʨʠʨʦʜʥʠʭ ʨʫʭ ʚʦʜ ʚ ʨʽʯʢʘʭ 
ʇʦʣʪʘʚʱʠʥʠ, ʚ ʦʢʨʝʤʠʭ ʯʘʩʪʠʥʘʭ ʽʟ ʧʦʛʣʠʙʣʝʥʥʷʤ ʪʘ ʦʯʠʱʝʥʥʷʤ ʥʘʤʫʣʫ ʽʟ ʜʥʘ ʨʽʯʦʢ [9]. 

ʇʨʠʯʠʥʦʶ ʟʤʝʥʰʝʥʥʷ ʚʦʜʥʦʩʪʽ ʨʽʯʦʢ ʙʘʩʝʡʥʫ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʥʘʟʠʚʘʻʪʴʩʷ ʪʘʢʦʞ ʽ 
ʟʥʠʱʝʥʥʷ ʣʽʩʽʚ ʚ ʟʘʧʣʘʚʘʭ ʨʽʯʦʢ, ʷʢʽ ʩʚʦʻʶ ʢʦʨʝʥʝʚʦʶ ʩʠʩʪʝʤʦʶ ʟʘʪʨʠʤʫʚʘʣʠ ʟʥʘʯʥʫ 
ʯʘʩʪʠʥʫ ʛʨʫʥʪʦʚʦʾ ʚʦʜʠ ʥʝ ʜʘʶʯʠ ʾʡ ʚʠʧʘʨʦʚʫʚʘʪʠʩʴ. ʅʘʟʚʠ ʨʽʯʦʢ, ʙʽʣʷ ʷʢʠʭ ʟʘʩʥʦʚʫʚʘʣʠʩʴ 
ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ ʛʫʙʝʨʥʽʾ ï ʆʣʴʰʘʥʢʘ, ʆʣʴʭʦʚʘʪʢʘ, ɼʫʙʠʥʘ, ɹʝʨʝʟʘʥʢʘ, ɺôʷʟʦʚʘ, ɹʝʨʝʩʪʦʚʘ, 
ʃʠʧʷʥʢʘ ʪʘ ʽʥʰʽ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʟʥʘʯʥʫ ʣʽʩʠʩʪʽʩʪʴ ʜʦʣʠʥ ʥʝ ʪʽʣʴʢʠ ʛʦʣʦʚʥʠʭ ʧʨʠʪʦʢ ɼʥʽʧʨʘ ï 
ʇʩʣʘ, ɺʦʨʩʢʣʠ ʪʘ ʉʫʣʠ, ʘ ʡ ʜʨʽʙʥʠʭ, ʟʦʚʩʽʤ ʥʝ ʟʥʘʯʥʠʭ ʨʽʯʦʢ [9]. 

ʄʠʢʦʣʘ ʄʘʨʢʝʚʠʯ ʨʦʟʜʽʣʷʻ ʚʩʽ ʨʽʯʢʠ ʇʦʣʪʘʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾ ʥʘ 5 ʙʘʩʝʡʥʽʚ: ʉʫʣʠ, ʇʩʣʘ, 
ɺʦʨʩʢʣʠ, ʆʨʝʣʽ ʽ ʙʘʩʝʡʥʠ ʦʢʨʝʤʠʭ ʥʝʚʝʣʠʢʠʭ ʨʽʯʦʢ, ʱʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʘʜʘʶʪʴ ʚ ɼʥʽʧʨʦ. 
ɺʽʥ ʜʝʪʘʣʴʥʦ ʦʧʠʩʫʻ ʢʦʞʝʥ ʽʟ ʚʢʘʟʘʥʠʭ ʙʘʩʝʡʥʽʚ, ʟʘʟʥʘʯʘʻ ʚ ʤʝʞʘʭ ʢʦʞʥʦʛʦ ʽʟ ʙʘʩʝʡʥʽʚ 
ʡʦʛʦ ʛʦʣʦʚʫ ʨʽʯʢʫ ʪʘ ʾʾ ʧʨʠʪʦʢʠ, ʾʭ ʛʝʦʛʨʘʬʽʯʥʝ ʧʦʣʦʞʝʥʥʷ ʪʘ ʥʘʧʨʷʤʦʢ ʪʝʯʽʾ, ʜʦʚʞʠʥʫ, 
ʛʣʠʙʠʥʫ, ʰʠʨʠʥʫ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʙʝʨʝʛʦʚʦʾ ʣʽʥʽʾ ʪʘ ʜʥʘ, ʥʘʷʚʥʽ ʛʨʝʙʣʽ, ʚʦʜʷʥʽ ʤʣʠʥʠ, 
ʥʘʩʝʣʝʥʽ ʧʫʥʢʪʠ ʚ ʜʦʣʠʥʘʭ ʮʠʭ ʨʽʯʦʢ ʪʘ ʤʽʩʮʝ ʚʧʘʜʽʥʥʷ ʨʽʯʢʠ ʚ ʤʝʞʘʭ ʛʫʙʝʨʥʽʾ. ɼʥʽʧʨʫ ʷʢ 
ʥʘʡʙʽʣʴʰʽʡ ʨʽʯʮʽ ʇʦʣʪʘʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾ ʚʽʜʚʦʜʠʪʴʩʷ ʥʘʡʜʝʪʘʣʴʥʽʰʠʡ ʦʧʠʩ, ʜʝ ʦʢʨʽʤ ʚʠʱʝ 
ʟʘʟʥʘʯʝʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʘʟʥʘʯʝʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ï ʧʝʨʽʦʜ ʧʦʯʘʪʢʫ 
ʣʴʦʜʦʩʪʘʚʫ, ʧʦʯʘʪʢʫ ʽ ʪʨʠʚʘʣʦʩʪʽ ʚʦʜʦʧʽʣʣʷ. ʆʧʠʩʫʶʪʴʩʷ ʦʟʝʨʘ, ʦʩʪʨʦʚʠ, ʨʽʯʢʦʚʽ ʨʫʢʘʚʘ ʚ 
ʜʦʣʠʥʽ ɼʥʽʧʨʘ, ʥʘʜʘʻʪʴʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʫʜʥʦʧʣʘʚʩʪʚʘ ʚ ʤʝʞʘʭ ʥʘʡʙʽʣʴʰʦʾ ʨʽʯʢʠ 
ʛʫʙʝʨʥʽʾ. ʇʨʠʪʦʢʘʤ ɯɯɯ ʧʦʨʷʜʢʫ ʥʘʜʘʥʦ ʚʞʝ ʤʝʥʰʝ ʽʥʬʦʨʤʘʮʽʾ ï ʛʝʦʛʨʘʬʽʯʥʝ ʧʦʣʦʞʝʥʥʷ, 
ʜʦʚʞʠʥʘ, ʥʘʧʨʷʤʦʢ ʪʝʯʽʾ, ʨʦʟʪʘʰʦʚʘʥʽ ʛʨʝʙʣʽ ʪʘ ʚʦʜʷʥʽ ʤʣʠʥʠ, ʧʦʩʝʣʝʥʥʷ ʚ ʜʦʣʠʥʽ ʨʽʯʢʠ ʪʘ 
ʤʽʩʮʝ ʚʧʘʜʽʥʥʷ. ʈʽʯʢʠ IV ʪʘ V ʧʦʨʷʜʢʫ ʚʠʩʚʽʪʣʝʥʽ ʜʦʩʠʪʴ ʧʦʚʝʨʭʦʚʦ, ʥʘʜʘʻʪʴʩʷ ʪʽʣʴʢʠ 
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ʧʨʠʥʘʣʝʞʥʽʩʪʴ ʜʦ ʚʠʱʦʾ ʟʘ ʧʦʨʷʜʢʦʤ ʨʽʯʢʠ, ʤʽʩʮʝ ʚʧʘʜʽʥʥʷ ʪʘ ʟʘʛʘʣʴʥʘ ʜʦʚʞʠʥʘ. ɼʝʷʢʽ 
ʤʘʣʽ ʨʽʯʢʠ ʧʨʦʩʪʦ ʧʝʨʝʨʘʭʦʚʘʥʽ ʙʝʟ ʟʘʟʥʘʯʝʥʥʷ ʤʘʡʞʝ ʞʦʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʧʨʠʢʣʘʜʦʤ 
ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʯʢʠ ʚ ʤʝʞʘʭ ʇʦʣʪʘʚʠ ï ʇʘʥʷʥʢʘ ʪʘ ʈʦʛʽʟʥʘ ʧʨʦ ʷʢʽ ʧʦʜʘʻʪʴʩʷ ʥʘʩʪʫʧʥʘ 
ʽʥʬʦʨʤʘʮʽʷ: çʇʨʠʪʦʢʠ ɺʦʨʩʢʣʠ. ʆʙʠʜʚʽ ʚ ʇʦʣʪʘʚʽè. 

ɺ ʧʨʘʮʽ ʪʘʢʦʞ ʧʦʜʘʶʪʴʩʷ ʫʟʘʛʘʣʴʥʝʥʽ ʜʘʥʽ ʧʨʦ ʜʦʚʞʠʥʠ ʫʩʽʭ ʨʽʯʦʢ ʇʦʣʪʘʚʩʴʢʦʾ 
ʛʫʙʝʨʥʽʾ ʚʽʜ ʥʘʡʜʦʚʰʦʾ ʜʦ ʥʘʡʢʦʨʦʪʰʦʾ, ʧʽʜʨʘʭʦʚʘʥʦ ʢʽʣʴʢʽʩʪʴ ʟʝʤʝʣʴ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʧʽʜ 
ʚʦʜʥʦʶ ʧʦʚʝʨʭʥʝʶ, ʙʘʩʝʡʥʠ ʨʽʯʦʢ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʧʦ ʢʽʣʴʢʦʩʪʽ ʥʘʩʝʣʝʥʥʷ, ʱʦ ʧʨʦʞʠʚʘʻ ʚ ʾʭ 
ʤʝʞʘʭ. 

ɿʘʢʣʶʯʥʠʤ ʝʪʘʧʦʤ ʧʨʘʮʽ ʄʠʢʦʣʠ ʄʘʨʢʝʚʠʯʘ ʻ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʘʪʠʯʥʦʾ ʪʘʙʣʠʮʽ 
ʨʽʯʦʢ ʇʦʣʪʘʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾ, ʟ ʾʭ ʧʦʜʽʣʦʤ ʥʘ ʧôʷʪʴ ʧʦʨʷʜʢʽʚ - ʚʽʜ ɯ-ʛʦ ï ʮʝ ʨʽʯʢʠ, ʷʢʽ ʚʧʘʜʘʶʪʴ 
ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ɼʥʽʧʨʦ, ʜʦ V-ʛʦ ï ʮʝ ʥʘʡʤʝʥʰʽ ʨʽʯʢʠ ʇʦʣʪʘʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾ, ʱʦ ʥʘʣʝʞʘʪʴ 
ʜʦ ʙʘʩʝʡʥʫ ɼʥʽʧʨʘ [9].          

ɺ 1862 ʨʦʮʽ ʎʝʥʪʨʘʣʴʥʠʤ ʩʪʘʪʠʩʪʠʯʥʠʤ ʢʦʤʽʪʝʪʦʤ ʤʽʥʽʩʪʝʨʩʪʚʘ ʚʥʫʪʨʽʰʥʽʭ ʩʧʨʘʚ 
ʈʦʩʽʡʩʴʢʦʾ ʽʤʧʝʨʽʾ ʚʠʜʘʻʪʴʩʷ ʩʝʨʽʷ çʉʧʠʩʢʠ ʥʘʩʝʣʝʥʠʭ ʤʽʩʮʴ ʈʦʩʽʡʩʴʢʦʾ ʽʤʧʝʨʽʾè. ɺ ʪʦʤʽ 
ʍʍʍɯɯɯ. ʇʦʣʪʘʚʩʴʢʘ ʛʫʙʝʨʥʽʷ, ʜʝʪʘʣʴʥʦ ʦʧʠʩʫʻʪʴʩʷ 3 ʛʦʣʦʚʥʠʭ ʙʘʩʝʡʥʠ ʨʽʯʦʢ, ʱʦ 
ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʙʘʩʝʡʥʫ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ï ʉʫʣʠ, ʇʩʣʘ ʪʘ ɺʦʨʩʢʣʠ. ʆʢʨʝʤʦ ʧʦʜʘʥʦ ʦʧʠʩ 
ʽʥʰʠʭ ʣʽʚʠʭ ʧʨʠʪʦʢ ɼʥʽʧʨʘ ï ʊʨʫʙʽʞʫ, ʉʫʧʦʶ, ɿʦʣʦʪʦʥʦʰʽ, ɯʨʢʣʝʶ, ʂʘʛʘʤʣʠʢʫ, 
ʂʝʣʝʙʝʨʜʷʥʢʠ, ʂʦʙʝʣʷʢ ʪʘ ʚʟʘʛʘʣʽ ʥʘʡʤʝʥʰʠʭ ʨʽʯʦʢ, ʷʢʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʘʜʘʶʪʴ ʚ ɼʥʽʧʨʦ 
ï ʂʦʚʨʘʻʮʶ, ɹʘʪʘʣʠʤʫ, ʉʚʠʥʦʪʦʧʽ, ɺʠʨʚʠʭʚʽʩʪʫ, ɻʠʨʤʘʥʽ ʽ ʅʝʜʦʛʘʨʦʢʫ [10]. 

ɿʘʟʥʘʯʘʶʪʴʩʷ ʛʦʣʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʮʠʭ ʨʽʯʦʢ, ʟʦʢʨʝʤʘ ʥʘʜʘʶʪʴʩʷ ʜʘʥʽ ʧʨʦ ʰʠʨʠʥʫ 
ʨʫʩʣʘ, ʰʠʨʠʥʫ ʟʘʧʣʘʚʠ ʪʘ ʛʣʠʙʠʥʫ ʨʽʯʦʢ. ʅʘʜʘʻʪʴʩʷ ʦʧʠʩ ʨʽʯʦʢ ʱʦʜʦ ʤʦʞʣʠʚʦʩʪʽ 
ʩʫʜʥʦʧʣʘʚʩʪʚʘ, ʦʧʠʩʫʶʪʴʩʷ ʾʭ ʣʘʥʜʰʘʬʪʠ ʚ ʤʝʞʘʭ ʟʘʧʣʘʚʠ, ʥʘʜʘʻʪʴʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 
ʧʦʰʠʨʝʥʠʭ ʢʦʨʠʩʥʠʭ ʢʦʧʘʣʠʥ ʪʘ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʚ ʤʝʞʘʭ ʨʫʩʣʘ, ʭʘʨʘʢʪʝʨ ʟʘʙʦʣʦʯʫʚʘʥʦʩʪʽ 
ʪʘ ʟʘʟʥʘʯʝʥʘ ʢʽʣʴʢʽʩʪʴ ʚʦʜʷʥʠʡ ʤʣʠʥʽʚ. ʆʢʨʝʤʦ ʥʘʜʘʻʪʴʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʦʟʩʝʣʝʥʥʷ 
ʥʘʩʝʣʝʥʥʷ ʚ ʤʝʞʘʭ ʙʘʩʝʡʥʽʚ ʮʠʭ ʨʽʯʦʢ. ɺʘʞʣʠʚʦʶ ʚʽʜʤʽʥʥʽʩʪʶ ʚʽʜ ʧʦʧʝʨʝʜʥʽʭ ʧʨʘʮʴ ʻ 
ʪʦʯʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʠʪʦʢ ʢʦʞʥʦʛʦ ʽʟ ʩʫʙʙʘʩʝʡʥʽʚ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʾʭʥʽʭ 
ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʊʘʢ ʚ ʤʝʞʘʭ ʙʘʩʝʡʥʫ ʉʫʣʠ, ʟ ʾʾ 102 ʧʨʠʪʦʢ, ʜʝʪʘʣʴʥʦ ʨʦʟʛʣʷʥʫʪʦ 
ʜʚʽ ʧʨʠʪʦʢʠ ï ʋʜʘʡ ʪʘ ʆʨʞʠʮʷ, ʚ ʤʝʞʘʭ ʙʘʩʝʡʥʫ ʇʩʣʘ (71 ʧʨʠʪʦʢʘ) ï ʍʦʨʦʣ, ɻʨʫʥʴ ʪʘ 
ɻʨʫʥʴ-ʊʘʰʘʥʴ, ʘ ʚ ʤʝʞʘʭ ʙʘʩʝʡʥʫ ɺʦʨʩʢʣʠ (13 ʧʨʠʪʦʢ) ï ʂʦʣʦʤʘʢ ʪʘ ɺʝʣʠʢʠʡ ʂʦʙʝʣʷʯʦʢ. 
ɼʝʪʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʘʨʘʤʝʪʨʠ ʣʽʚʠʭ ʧʨʠʪʦʢ ɼʥʽʧʨʘ ʧʦʜʘʥʦ ʚ ï ʪʘʙʣ.4 [10]: 

 
ʊʘʙʣʠʮʷ 4. ʄʦʨʬʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʨʽʯʦʢ ʇʦʣʪʘʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾ ʟʘ ʜʘʥʠʤʠ 

ʎʝʥʪʨʘʣʴʥʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʢʦʤʽʪʝʪʫ ʤʽʥʽʩʪʝʨʩʪʚʘ ʚʥʫʪʨʽʰʥʽʭ ʩʧʨʘʚ ʈʦʩʽʡʩʴʢʦʾ ʽʤʧʝʨʽʾ, 
1862 ʨ.  

ʅʘʟʚʘ ʨʽʯʢʠ/ 
ʜʦʚʞʠʥʘ 

ʐʠʨʠʥʘ 
ʨʫʩʣʘ 

ʐʠʨʠʥʘ 
ʟʘʧʣʘʚʠ 

ɻʣʠʙʠʥʘ 
ʨʽʯʢʠ 

ʇʨʠʪʦʢʠ 
ɹʫʜʦʚʘ 
ʨʽʯʢʠ 

ɹʘʩʝʡʥ ʉʫʣʠ 

ʉʫʣʘ/ 325 ʚʝʨʩʪ 
12-73 
ʩʘʞʝʥʽ 

1,5-6 
ʚʝʨʩʪ 

2-9 
ʘʨʰʠʥʠ 

102 ʧʨʠʪʦʢʠ, ʥʘʡʙʽʣʴʰʽ ï 
ʋʜʘʡ ʪʘ ʆʨʞʠʮʷ 

 

ʋʜʘʡ/ 208 ʚʝʨʩʪ 
7-30 
ʩʘʞʝʥʽ 

375-1500 
ʩʘʞʝʥʽ 

1-3 
ʩʘʞʝʥʽ 

16 ʧʨʠʪʦʢ  

ʆʨʞʠʮʷ/ 130 
ʚʝʨʩʪ 

5-25 (ʚ 
ʊʝʧʣʽʚʮʽ ʥʘ 
ʟʘʛʘʪʽ ï 

450) 
ʩʘʞʝʥʽ 

500-1250 
ʩʘʞʝʥʽ 

1,5-2 
ʩʘʞʝʥʽ 

5 ʧʨʠʪʦʢ ʚ ʤʝʞʘʭ 
ʇʦʣʪʘʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾ ï 
ɾʘʙʠʥʦ-ʆʢʦ, ʉʫʭʘ 

ʆʨʞʠʮʷ, ʏʫʤʛʘʢ, ɾʦʨʘʚʢʘ 
ʪʘ ʏʝʚʝʣʴʯʫ 

 

ɹʘʩʝʡʥ ʇʩʣʘ 

ʇʩʝʣ/ 243 ʚʝʨʩʪ ʚ 
ʤʝʞʘʭ 

ʇʦʣʪʘʚʩʴʢʦʾ 
ʛʫʙʝʨʥʽʾ 

25-30 
ʩʘʞʝʥʽ 

1000-
2000 
ʩʘʞʝʥʽ 

2-3 
ʩʘʞʝʥʽ 

71 ʧʨʠʪʦʢʘ, ʥʘʡʙʽʣʴʰʽ - 
ʍʦʨʦʣ, ɻʨʫʥʴ ʪʘ ɻʨʫʥʴ-

ʊʘʰʘʥʴ 
 

ʍʦʨʦʣ/ 248 ʚʝʨʩʪ 
10-15 
ʩʘʞʝʥʽ 

25-1000 
ʩʘʞʝʥʽ 

1,5-2 
ʩʘʞʝʥʽ 

30 ʧʨʠʪʦʢ  

ɻʨʫʥʴ    
9 ʧʨʠʪʦʢ ï ʌʽʘʣʢʘ, ʃʦʟʦʚʘ, 
ʉʫʭʘ ɻʨʫʥʴ ʪʘ ʽʥʰʽ 

 

 



 ISSN:2306-5680  Hydrology, Hydrochemistry and Hydroecology. 2022. ˉ 3 (65) 

 
 32  

 

ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ.. 4 

ʅʘʟʚʘ ʨʽʯʢʠ/ 
ʜʦʚʞʠʥʘ 

ʐʠʨʠʥʘ 
ʨʫʩʣʘ 

ʐʠʨʠʥʘ 
ʟʘʧʣʘʚʠ 

ɻʣʠʙʠʥʘ 
ʨʽʯʢʠ 

ʇʨʠʪʦʢʠ 
ɹʫʜʦʚʘ 
ʨʽʯʢʠ 

ɻʨʫʥʴ-ʊʘʰʘʥʴ    
ɻʨʫʥɹ-ʄʦʢʨʘ, ʏʦʚʥʦʚʘ, 
ɺʝʣʠʯʢʠʥʫ-ʉʪʝʭʫ ʪʘ ʽʥʰʽ 

 

ɹʘʩʝʡʥ ɺʦʨʩʢʣʠ 

ɺʦʨʩʢʣʘ 
12-40 
ʩʘʞʝʥʽ 

500-1000 
ʩʘʞʝʥʽ 

1-2 
ʩʘʞʝʥʽ 

15 ʧʨʠʪʦʢ,  ʥʘʡʙʽʣʴʰʽ - 
ʂʦʣʦʤʘʢ ʪʘ ɺʝʣʠʢʠʡ 

ʂʦʙʝʣʷʯʦʢ 
 

ʂʦʣʦʤʘʢ    ʏʫʪʽʚʢʘ ʪʘ ʉʚʠʥʢʽʚʢʘ  

ɺʝʣʠʢʠʡ 
ʂʦʙʝʣʷʯʦʢ 

   ʄʘʣʠʡ ʂʦʙʝʣʷʯʦʢ  

ɯʥʰʽ ʚʘʞʣʠʚʽ ʙʘʩʝʡʥʠ 

ʊʨʫʙʽʞ 20 ʩʘʞʝʥʽ 
250 ï 500 
ʩʘʞʝʥʽ 

2 ʩʘʞʝʥʽ 
ʅʝʜʨʘ, ɯʣʴʪʠʮʷ (ɸʣʴʪʘ), 
ɹʨʦʚʘʨʢʫ, ʂʘʨʘʥʴ ʽ ʽʥʰʽ 

 

ʉʫʧʽʡ/ 112 ʚʝʨʩʪ     
ɼʝʣʴʪʘ ʽʟ 4 
ʨʫʢʘʚʽʚ 

ɿʦʣʦʪʦʥʦʰʘ/ 108 
ʚʝʨʩʪ 

   ɿʛʘʨ, ʂʨʦʧʠʚʥʘ  

ɯʨʢʣʽʡ/ 60 ʚʝʨʩʪ      

 
ɺ 1878 ʨʦʮʽ ɺʘʩʠʣʴ ɼʦʢʫʯʘʻʚ ʚʠʜʘʻ ʢʥʠʛʫ çʋʪʚʦʨʝʥʥʷ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ ɭʚʨʦʧʝʡʩʴʢʦʾ 

ʈʦʩʽʾè, ʜʝ ʟʜʽʡʩʥʶʻ ʦʧʠʩ ʬʦʨʤʫʚʘʥʥʷ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ ʥʘ ʪʝʨʠʪʦʨʽʾ ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ 
ʨʽʚʥʠʥʠ, ʟʦʢʨʝʤʘ ʽ ʣʽʚʠʭ ʧʨʠʪʦʢ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ. ʇʨʠʯʠʥʫ ʫʪʚʦʨʝʥʥʷ ʪʘʢʠʤʠ ʚʽʜʥʦʩʥʦ 
ʥʝʚʝʣʠʢʠʤʠ ʨʽʯʢʘʤʠ ʪʘʢʠʭ ʰʠʨʦʢʠʭ ʜʦʣʠʥ ʚʯʝʥʠʡ ʧʦʷʩʥʶʻ ʦʟʝʨʥʦʶ ʪʝʦʨʽʻʶ ʬʦʨʤʫʚʘʥʥʷ 
ʾʭ ʨʫʩʝʣ. ɿʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʚ ʧʽʩʣʷʣʴʦʜʦʚʠʢʦʚʠʡ ʧʝʨʽʦʜ ʨʽʯʢʠ ʨʝʛʽʦʥʫ ʫʪʚʦʨʶʚʘʣʠ ʦʢʨʝʤʽ 
ʦʟʝʨʥʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʟ ʯʘʩʦʤ ʦʙôʻʜʥʘʣʠʩʴ ʚ ʻʜʠʥʫ ʨʽʯʢʦʚʫ ʩʠʩʪʝʤʫ ʽ ʮʝ ʷʚʠʱʝ ɺ.ɺ.ɼʦʢʫʯʘʻʚ 
ʧʨʦʩʪʝʞʫʻ ʚʽʜ ɼʥʽʧʨʘ ʜʦ ʛʦʣʦʚʥʠʭ ʡʦʛʦ ʣʽʚʠʭ ʧʨʠʪʦʢ ï ʉʫʣʠ, ʇʩʣʘ, ɺʦʨʩʢʣʠ ʪʘ ʾʭʥʽʭ ʧʨʠʪʦʢ 
[11].  

ɺ ʩʚʦʾʡ ʨʦʙʦʪʽ ʚʯʝʥʠʡ ʯʘʩʪʦ ʧʦʩʠʣʘʻʪʴʩʷ ʥʘ ʨʦʙʦʪʠ ʚʽʜʦʤʦʛʦ ʭʘʨʢʽʚʩʴʢʦʛʦ ʛʝʦʣʦʛʘ 
ɯʚʘʥʘ ʌʝʜʦʨʦʚʠʯʘ ʃʝʚʘʢʽʚʩʴʢʦʛʦ, ʷʢʠʡ ʚ ʩʚʦʾʡ ʧʨʘʮʽ çɻʝʦʣʦʛʽʯʥʽ ʷʚʠʱʘ ʚ ʧʽʚʜʝʥʥʽʡ ʈʦʩʽʾè 
ʥʘʜʘʻ ʜʝʪʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʰʠʨʠʥʫ ʨʽʯʦʢ ʙʘʩʝʡʥʫ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ï ʪʘʙʣ.5 [12].   

 
ʊʘʙʣʠʮʷ 5. ʐʠʨʠʥʘ ʦʢʨʝʤʠʭ ʨʽʯʦʢ ʙʘʩʝʡʥʫ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʟʘ ʜʘʥʠʤʠ 

ɯ. ʌ. ʃʝʚʘʢʽʚʩʴʢʦʛʦ [12] 

ʈʽʯʢʠ 
ɿʚʠʯʘʡʥʘ ʰʠʨʠʥʘ 
ʨʽʯʢʠ (ʚ ʩʘʞʝʥʷʭ) 

ʐʠʨʠʥʘ ʧʨʠ ʚʦʜʦʧʽʣʣʽ 
(ʚ ʩʘʞʝʥʷʭ) 

ʉʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ʃʦʭʚʠʮʷ 2 750 1:375 

ʉʣʽʧʦʨʽʜ 5 1500 1:300 

ʍʦʨʦʣ 13 875 1:67 

ʋʜʘʡ 18 1166 1:64 

ɺʦʨʩʢʣʘ 18 875 1:47 

ʉʫʧʽʡ 18 708 1:38 

ʉʫʣʘ 22 1875 1:85 

ʇʩʝʣ 30 1115 1:37 

ɼʥʽʧʨʦ 425 3250 1:7 

 
ɺ.ɼʦʢʫʯʘʻʚ ʙʫʚ ʚʨʘʞʝʥʠʡ, ʷʢ ʪʘʢʽ ʥʝʟʥʘʯʥʽ ʨʽʯʢʠ ʤʘʶʪʴ ʪʘʢʽ ʰʠʨʦʢʽ ʨʽʯʢʦʚʽ ʜʦʣʠʥʠ 

ʥʘʚʽʪʴ ʙʽʣʴʰʽ ʥʽʞ ʫ ʚʝʣʠʢʠʭ ʨʽʯʦʢ ʈʦʩʽʡʩʴʢʦʾ ʽʤʧʝʨʽʾ ʪʘ ʩʚʽʪʫ. ɺʽʥ ʪʘʢʦʞ ʚʽʜʟʥʘʯʠʚ, ʱʦ ʫ ʣʽʚʠʭ 
ʧʨʠʪʦʢ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʚʽʜʤʽʯʘʻʪʴʩʷ ʟʚʫʞʝʥʥʷ ʟʘʧʣʘʚʥʦʾ ʯʘʩʪʠʥʠ ʚ ʥʘʧʨʷʤʢʫ ʜʦ ʾʭ 
ʛʠʨʣʘ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʣʦʛʽʯʥʦʤʫ ʧʨʠʥʮʠʧʫ ʞʠʚʦʛʦ ʧʝʨʝʨʽʟʫ ʨʽʯʢʠ. ʉʘʤʝ ʮʝʡ ʬʘʢʪ ʽ 
ʥʘʰʪʦʚʭʥʫʚ ʡʦʛʦ ʜʦ ʦʟʝʨʥʦʾ ʪʝʦʨʽʾ ʬʦʨʤʫʚʘʥʥʷ ʜʦʣʠʥ ʜʘʥʠʭ ʨʽʯʦʢ, ʘ ʾʭʥʽ ʚʫʟʴʢʽ ʯʘʩʪʠʥʠ ʚʽʥ 
ʧʦʷʩʥʶʚʘʚ ʥʘʷʚʥʽʩʪʶ ʤʽʩʮʴ, ʜʝ ʦʟʝʨʥʽ ʚʦʜʠ ʧʨʦʙʠʣʠ ʩʦʙʽ ʰʣʷʭ ʽ ʧʦʻʜʥʘʣʠ ʦʢʨʝʤʽ ʦʟʝʨʘ ʚ 
ʮʽʣʫ ʨʽʯʢʦʚʫ ʩʠʩʪʝʤʫ [11]. 
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ʋ 80-ʭ ʨʦʢʘʭ ʍɯʍ ʩʪʦʣʽʪʪʷ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʧʝʨʽʦʜ ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ 
ʧʦʩʪʽʡʥʠʭ ʛʽʜʨʦʩʧʦʩʪʝʨʝʞʝʥʴ ʪʘ ʥʘʫʢʦʚʠʭ ʝʢʩʧʝʜʠʮʽʡ ʚ ʤʝʞʘʭ ʃʽʚʦʙʝʨʝʞʞʷ 
ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ. ʇʝʨʰʽ ʧʦʩʪʽʡʥʽ ʚʦʜʦʤʽʨʥʽ (ʷʢ ʾʭ ʪʦʜʽ ʥʘʟʠʚʘʣʠ) ʧʦʩʪʠ, ʟʚʽʩʥʦ, ʙʫʣʦ 
ʚʽʜʢʨʠʪʦ ʚ ʤʝʞʘʭ ʂʠʻʚʘ ʥʘ ɼʥʽʧʨʽ, ʘʣʝ ʧʦʯʠʥʘʶʯʠ ʽʟ 1908 ʨʦʢʫ ʚʦʥʠ ʟôʷʚʣʷʶʪʴʩʷ ʥʘ ʇʩʣʽ 
(ʉʫʤʠ), ʘ ʟ 1913-1914 ʨʨ. ʥʘ ʊʨʫʙʝʞʽ, ʉʫʧʦʶ, ʉʫʣʽ ʪʘ ɺʦʨʩʢʣʽ. ʅʘ 1880 ï 1900 ʨʨ. ʧʨʠʧʘʚ 
ʘʢʪʠʚʥʠʡ ʧʝʨʽʦʜ ʧʦʣʴʦʚʠʭ ʥʘʫʢʦʚʠʭ ʝʢʩʧʝʜʠʮʽʡ ʨʽʯʢʘʤʠ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ. ɿʦʢʨʝʤʘ, 
ʮʝ ʝʢʩʧʝʜʠʮʽʾ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʛʽʜʨʦʣʦʛʽʚ ɺ. ʃʦʭʪʽʥʘ (1882 ï 1892 ʨʨ.) ʪʘ ɭ. ʆʧʧʦʢʦʚʘ 
(1894 ï 1898 ʨʨ.). ɺʽʜʙʫʚʘʣʠʩʴ ʪʘʢʦʞ ʥʽʚʝʣʶʚʘʥʥʷ ʤʽʩʮʝʚʦʩʪʽ ʪʘ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ 
ʪʝʨʠʪʦʨʽʡ ʥʘ ʚʠʤʦʛʫ ʜʝʨʞʘʚʥʠʭ ʩʪʨʫʢʪʫʨ ʟ ʤʝʪʦʶ ʦʩʫʰʝʥʥʷ ʟʘʙʦʣʦʯʝʥʠʭ ʪʝʨʠʪʦʨʽʡ ʚ 
ʙʘʩʝʡʥʘʭ ʣʽʚʠʭ ʧʨʠʪʦʢ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ. ɺ 1913 ʨʦʮʽ ʟʘʚʝʨʰʫʻʪʴʩʷ ʜʘʥʠʡ ʧʝʨʽʦʜ 
ʚʠʜʘʥʥʷʤ ʥʘʡʙʽʣʴʰ ʪʦʯʥʦʛʦ (ʥʘ ʪʦʡ ʯʘʩ) ʢʘʪʘʣʦʛʫ ʨʽʯʦʢ ʪʘ ʩʪʨʫʤʢʽʚ ɼʥʽʧʨʦʚʩʴʢʦʛʦ 
ʙʘʩʝʡʥʫ ʄʘʰʪʘʢʦʚʘ ʇ.ʃ. çʉʧʠʩʦʢ ʨʝʢ ɼʥʝʧʨʦʚʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. ʉ ʢʘʨʪʦʡ ʠ ʘʣʬʘʚʠʪʥʳʤ 
ʫʢʘʟʘʪʝʣʝʤè. ɺ ʜʘʥʦʤʫ ʢʘʪʘʣʦʟʽ ʚʠʦʢʨʝʤʣʝʥʦ 9 ʟʥʘʯʥʠʭ ʙʘʩʝʡʥʽʚ ʃʽʚʦʙʝʨʝʞʞʷ ʪʘ ʽʥʰʽ 
ʥʝʟʥʘʯʥʽ ʣʽʚʽ ʧʨʠʪʦʢʠ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ, ʜʝ ʧʝʨʝʨʘʭʦʚʘʥʦ 569 ʨʽʯʦʢ ʚ ʤʝʞʘʭ 
ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʘʡʦʥʫ. 

ʋ 1880-1890 ʨʨ. ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʟʝʤʣʝʨʦʙʩʪʚʘ ʈʦʩʽʡʩʴʢʦʾ ʽʤʧʝʨʽʾ ʚʧʝʨʰʝ ʧʨʦʚʦʜʠʣʘʩʴ 
ʪʦʧʦʛʨʘʬʽʯʥʘ ʟʡʦʤʢʘ ʨʽʯʢʠ ɿʦʣʦʪʦʥʦʰʢʠ ʽʟ ʪʝʭʥʽʯʥʠʤ ʥʽʚʝʣʶʚʘʥʥʷʤ ʟ ʤʝʪʦʶ ʦʩʫʰʝʥʥʷ 
ʟʘʧʣʘʚʠ ʨʽʯʢʠ [13].  

ɺ 1881 ʨʦʮʽ ʧʦʯʠʥʘʻ ʜʽʷʪʠ ʧʦʩʪʽʡʥʠʡ ʚʦʜʦʤʽʨʥʠʡ ʧʦʩʪ ʥʘ ɼʥʽʧʨʽ, ʚ ʤʝʞʘʭ ʤʽʩʪʘ ʂʠʻʚʘ, 
ʚ 1882 ʨʦʮʽ ï ʚ ʨʘʡʦʥʽ ʂʨʝʤʝʥʯʫʢʘ.  

ʋ ʬʫʥʜʘʤʝʥʪʘʣʴʥʽʡ ʧʨʘʮʽ ɯ.ʃʝʚʘʢʽʚʩʴʢʦʛʦ çɺʦʜʳ ʈʦʩʩʠʠ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʝʝ 
ʥʘʩʝʣʝʥʠʶè ʟʘ 1890 ʨ. ʟʥʘʭʦʜʠʤʦ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʽʣʴʢʽʩʪʴ ʨʽʯʦʢ ʇʦʣʪʘʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾ ï 
242 ʨʽʯʢʠ, ʘ ʪʘʢʦʞ ʧʝʨʰʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʟʤʝʥʰʝʥʥʷ ʛʫʩʪʦʪʠ ʨʽʯʢʦʚʦʾ ʩʽʪʢʠ ʚ ʤʝʞʘʭ 
ʃʽʚʦʙʝʨʝʞʞʷ ɼʥʽʧʨʘ ʽʟ ʧʽʚʥʽʯʥʦʛʦ ʟʘʭʦʜʫ ʥʘ ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ ʪʘ ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ 
ʚʦʜʦʟʘʙʝʟʧʝʯʝʥʥʷ ʇʦʣʪʘʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾ ʧʦʚʝʨʭʥʝʚʠʤʠ ʚʦʜʘʤʠ, ʷʢʠʡ ʚʽʥ ʚʠʨʘʞʘʻ ʚ 
ʢʽʣʴʢʦʩʪʽ ʦʩʽʙ ʥʘ 1 ʢʚ. ʚʝʨʩʪʫ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʧʦʚʝʨʭʥʝʚʠʤʠ 
ʚʦʜʘʤʠ, ʚ ʜʘʥʽʡ ʛʫʙʝʨʥʽʾ - 55,7 ʦʩʽʙ ʥʘ  1 ʢʚ. ʚʝʨʩʪʫ (ʚ ʂʠʾʚʩʴʢʽʡ ï 57,6 ʦʩʽʙ ʥʘ 1 ʢʚ. ʚʝʨʩʪʫ, ʘ 
ʚ ʍʘʨʢʽʚʩʴʢʽʡ ï 42,2). ɿʘʟʥʘʯʝʥʦ, ʱʦ ʨʽʯʢʠ ʃʽʚʦʙʝʨʝʞʞʷ ɼʥʽʧʨʘ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʟʘʤʢʥʝʥʫ 
ʨʽʯʢʦʚʫ ʩʠʩʪʝʤʫ, ʷʢʘ ʫʪʚʦʨʠʣʘʩʴ ʚʽʜ ʜʽʷʣʴʥʦʩʪʽ ʪʝʢʫʯʠʭ ʚʦʜ ʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ ʨʽʯʢʦʚʠʭ 
ʜʦʣʠʥ, ʙʘʣʦʢ ʽ ʷʨʽʚ [14].  

ɺ ʧʨʘʮʽ ʪʘʢʦʞ ʦʧʠʩʫʶʪʴʩʷ ʚʦʜʦʜʽʣʠ ɼʥʽʧʨʘ ʪʘ ɼʦʥʫ, ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʥʘʡʚʠʱʽ 
ʚʠʩʦʪʠ ʚʦʜʦʜʽʣʫ ʧʨʦʭʦʜʷʪʴ ʥʘ ʚʠʩʦʪʘʭ ʧʦʥʘʜ 1000 ʬʫʪʽʚ (ʚ ʦʢʨʝʤʠʭ ʤʽʩʮʷʭ ʜʦ 1017 ʬʫʪʽʚ). 
ɺʩʽ ʣʽʚʽ ʧʨʠʪʦʢʠ ɼʥʽʧʨʘ ʤʘʶʪʴ ʯʽʪʢʦ ʚʠʨʘʞʝʥʠʡ ʥʘʧʨʷʤ ʥʘ ʧʽʚʜʝʥʥʠʡ ʟʘʭʽʜ, ʟʦʢʨʝʤʘ 
ʟʛʘʜʫʶʪʴʩʷ ʨʽʯʢʠ ï ʇʩʝʣ ʪʘ ɺʦʨʩʢʣʘ. ɿʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʾʭ ʙʘʩʝʡʥʠ ʩʪʦʢʫ, ʷʢ ʽ ʩʫʩʽʜʥʽʭ ʨʽʯʦʢ, 
ʱʦ ʩʪʽʢʘʶʪʴ ʽʟ ʉʝʨʝʜʥʴʦʨʫʩʴʢʦʾ ʚʠʩʦʯʠʥʠ, ʧʽʜʭʦʜʷʪʴ ʜʫʞʝ ʙʣʠʟʴʢʦ ʦʜʠʥ ʜʦ ʦʜʥʦʛʦ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʧʨʠʪʦʢ ʤʝʥʰʦʛʦ ʧʦʨʷʜʢʫ, ʙʘʣʦʢ ʪʘ ʷʨʽʚ, ʷʢʽ ʯʘʩʪʦ ʨʦʟʤʝʞʦʚʫʶʪʴʩʷ ʣʠʰʝ 
ʥʝʚʝʣʠʢʠʤʠ ʧʽʜʥʷʪʪʷʤʠ ʚ ʨʝʣʴʻʬʽ, ʟ ʷʢʠʭ ʩʪʽʢʘʶʪʴ ʜʚʽ ʙʣʠʟʴʢʦ ʨʦʟʪʘʰʦʚʘʥʽ ʨʽʯʢʠ, ʘʣʝ ʚʦʥʠ 
ʥʝʩʫʪʴ ʩʚʦʾ ʚʦʜʠ ʜʦ ʜʚʦʭ ʨʽʟʥʠʭ ʙʘʩʝʡʥʽʚ ʩʪʦʢʫ. ɺʽʜʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʨʽʯʢʠ ʜʘʥʦʛʦ ʨʝʛʽʦʥʫ 
ʤʘʶ ʪʨʠ ʢʣʶʯʦʚʽ ʪʠʧʠ ʞʠʚʣʝʥʥʷ ï ʜʦʱʦʚʽ ʪʘ ʩʥʽʛʦʚʽ ʦʧʘʜʠ ʪʘ ʧʽʜʟʝʤʥʽ ʚʦʜʠ. ɸ ʯʝʨʝʟ ʪʝ ʱʦ 
ʪʝʨʠʪʦʨʽʷ ʻ ʧʘʛʦʨʙʢʫʚʘʪʦʶ ʥʠʟʦʚʠʥʦʶ ʽ ʧʨʦʨʽʟʘʥʘ ʤʝʨʝʞʝʶ ʨʽʯʦʢ, ʙʘʣʦʢ ʪʘ ʷʨʽʚ ʙʽʣʴʰʽʩʪʴ 
ʚʦʜ ʰʚʠʜʢʦ ʩʪʽʢʘʶʪʴ ʜʦ ʙʘʩʝʡʥʽʚ ʩʚʦʛʦ ʩʪʦʢʫ, ʥʝ ʫʪʚʦʨʶʶʯʠ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʙʦʣʽʪ ʪʘ 
ʦʟʝʨ, ʜʫʞʝ ʟʘʣʝʞʘʯʠ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ. ɺʽʜʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʧʽʜʩʪʠʣʘʶʯʠ 
ʣʝʩʦʚʽ ʧʦʨʦʜʠ ʚ ʨʝʛʽʦʥʽ ʃʽʚʦʙʝʨʝʞʞʷ ɼʥʽʧʨʘ, ʷʢ ʽ ʥʘ ʽʥʰʠʭ ʪʝʨʠʪʦʨʽʷʭ ʩʫʯʘʩʥʦʾ ʮʝʥʪʨʘʣʴʥʦʾ 
ʪʘ ʧʽʚʜʝʥʥʦʾ ʋʢʨʘʾʥʠ, ʤʘʶʪʴ ʜʫʞʝ ʚʝʣʠʢʫ ʚʦʣʦʛʦʻʤʥʽʩʪʴ, ʘ ʪʦʤʫ ʧʦʪʨʝʙʫʶʪʴ ʚʝʣʠʢʦʾ 
ʢʣ̔ʴʢʦʩʪʽ ʦʧʘʜʽʚ, ʱʦʙ ʫʪʨʠʤʫʚʘʪʠ ʟʥʘʯʥʫ ʢʽʣʴʢʽʩʪʴ ˇʨʫʥʪʦʚʠʭ ʚʦʜ. ʇʨʠ ʪʦʤʫ ʧʦʪʨʽʙʥʦ ʱʦʙ 
ʘʪʤʦʩʬʝʨʥʽ ʦʧʘʜʠ ʚʠʧʘʜʘʣʠ ʨʽʚʥʦʤʽʨʥʦ ʙʝʟ ʚʝʣʠʢʠʭ ʧʨʦʤʽʞʢʽʚ ʯʘʩʫ, ʙʦ ʚ ʧʨʦʪʠʣʝʞʥʦʤʫ 
ʚʠʧʘʜʢʫ ʣʝʩʦʚʽ ʧʦʨʦʜʠ ʥʝ ʙʫʜʫʪʴ ʨʦʟʤʦʯʝʥʽ ʽ ʧʨʦʩʪʦ ʥʝ ʽʥʬʽʣʴʪʨʫʚʘʪʠʤʫʪʴ ʧʦʚʝʨʭʥʝʚʫ 
ʚʦʜʫ ʚ ˇʨʫʥʪʦʚʫ. ʇʽʜ ʯʘʩ ʚʝʩʥʷʥʦʾ ʧʦʚʝʥʽ, ʟʘʟʥʘʯʘʻ ɯ.ʌ.ʃʝʚʘʢʽʚʩʴʢʠʡ, ʧʦʚʝʨʭʥʝʚʘ ʚʦʜʘ 
ʧʨʦʩʦʯʫʻʪʴʩʷ ʥʘ ʛʣʠʙʠʥʫ 70-100 ʩʤ, ʘ ʚʣʽʪʢʫ ʧʦʚʥʽʩʪʶ ʚʠʩʠʭʘʻ, ʣʠʰʝ ʯʘʩʪʢʦʚʦ 
ʧʦʧʦʚʥʶʶʯʠʩʴ ʧʽʜ ʯʘʩ ʩʠʣʴʥʠʭ ʽ ʯʘʩʪʠʭ ʜʦʱʽʚ. ɺ ʧʨʦʪʠʣʝʞʥʦʤʫ ʚʠʧʘʜʢʫ ʚʝʩʴ ʮʝʡ ʚʦʣʦʛʠʡ 
ʰʘʨ ˇʨʫʥʪʫ ʧʨʦʩʪʦ ʚʠʩʫʰʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʧʦʩʫʭʠ, ʮʝ ʷʚʠʱʝ ʚʧʣʠʚʘʻ ʥʘ ʚʦʜʥʽʩʪʴ ʨʽʯʦʢ ʚ 
ʨʝʛʽʦʥʽ. 

ɺ ʧʨʘʮʽ ʪʘʢʦʞ ʦʧʠʩʘʥʦ ʟʘʧʣʘʚʫ ʣʽʚʦʛʦ ʙʝʨʝʛʫ ɼʥʽʧʨʘ ʚ ʤʝʞʘʭ ʇʦʣʪʘʚʩʴʢʦʾ ʪʘ 
ʂʘʪʝʨʠʥʦʩʣʘʚʩʴʢʦʾ ʛʫʙʝʨʥʽʡ, ʷʢʘ ʧʨʦʩʪʷʛʘʻʪʴʩʷ ʥʘ 10 ʚʝʨʩʪ ʪʘ ʩʢʣʘʜʘʻʪʴʩʷ, ʧʝʨʝʚʘʞʥʦ, ʽʟ 
ʧʽʱʘʥʠʭ ʧʦʨʽʜ. ɺ ʧʨʘʮʽ ʦʙʛʦʚʦʨʝʥʦ ʮʽʢʘʚʠʡ ʬʘʢʪ ʟʘʣʝʞʥʦʩʪʽ ʥʘʧʨʷʤʢʫ ʨʽʯʢʦʚʠʭ ʨʫʩʝʣ ʚʽʜ 
ʩʢʣʘʜʫ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʯʝʨʝʟ ʷʢʽ ʚʦʥʠ ʧʨʦʪʽʢʘʶʪʴ. ʅʘʧʨʠʢʣʘʜ, ʨʽʯʢʠ ʉʫʣʘ ʪʘ ʇʩʝʣ 
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ʧʘʨʘʣʝʣʴʥʦ ʚ ʦʜʥʘʢʦʚʠʭ ʩʝʨʝʜʥʽʭ ʯʘʩʪʠʥʘʭ ʩʚʦʻʾ ʪʝʯʽʾ ʨʽʟʢʦ ʟʤʽʥʶʶʪʴ ʩʚʽʡ ʥʘʧʨʷʤʦʢ ʽʟ 
ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʛʦ ʥʘ ʧʽʚʜʝʥʥʠʡ, ʯʝʨʝʟ ʪʝ ʱʦ ʧʨʦʪʽʢʘʶʪʴ ʧʦ ʪʚʝʨʜʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʦʜʘʭ ʽʟ 
ʚʘʧʥʷʢʫ ʪʘ ʢʨʝʡʜʠ ʚ ʷʢʠʭ ʚʦʥʠ ʥʝ ʟʜʘʪʥʽ ʧʨʦʜʦʚʞʫʚʘʪʠ ʩʪʚʦʨʶʚʘʪʠ ʩʚʦʾ ʨʫʩʣʘ, ʘ ʪʦʤʫ 
ʟʤʫʰʝʥʽ ʚʽʜʭʠʣʷʪʠ ʨʫʩʣʘ ʚʽʜ ʟʚʠʯʥʦʛʦ ʥʘʧʨʷʤʢʫ [14]. 

ɯ.ʃʝʚʘʢʽʚʩʴʢʠʡ ʧʦʛʦʜʞʫʻʪʴʩʷ ʽʟ ʄ.ʄʘʨʢʝʚʠʯʝʤ ʫ ʧʠʪʘʥʥʽ ʚʧʣʠʚʫ ʟʘʛʘʪ ʥʘ ʨʽʯʢʘʭ, ʘʣʝ ʚ 
ʦʩʪʘʪʦʯʥʦʤʫ ʚʠʩʥʦʚʢʫ ʦʙˇʨʫʥʪʦʚʫʻ ʪʝ, ʱʦ ʷʢʱʦ ʟʘʛʘʪʠ ʽʟ ʨʽʯʦʢ ʟʥʷʪʠ, ʪʦ ʮʝ ʙ ʧʨʠʟʚʝʣʦ ʜʦ 
ʱʝ ʙʽʣʴʰʦʛʦ ʦʙʤʽʣʽʥʥʷ ʨʽʯʦʢ. ʅʘʜʘʻʪʴʩʷ ʦʮʽʥʢʘ ʫʤʦʚ ʩʫʜʥʦʧʣʘʚʩʪʚʘ ʨʽʯʢʘʤʠ ʃʽʚʦʙʝʨʝʞʞʷ 
ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ, ʜʝ ʟʘʟʥʘʯʘʻʪʴʩʷ, ʱʦ ʞʦʜʥʘ ʨʽʯʢʘ ʥʝ ʧʨʠʜʘʪʥʘ ʜʣʷ ʮʴʦʛʦ. 
ɿʘʟʥʘʯʘʻʪʴʩʷ ʪʘʢʦʞ, ʱʦ ʥʘ ɼʥʽʧʨʽ ʻ ʤʽʣʢʦʚʦʜʜʷ, ʷʢʽ ʟʘʛʨʦʞʫʶʪʴ ʩʫʜʥʦʧʣʘʚʩʪʚʫ. 
ʅʘʧʨʠʢʣʘʜ, ʚ ʨʘʡʦʥʽ ʂʨʝʤʝʥʯʫʢʘ ʛʣʠʙʠʥʘ ʤʽʣʠʥ ʩʢʣʘʜʘʻ ʚʩʴʦʛʦ 0,5 ʩʘʞʝʥʽʚ, ʘ ʚ ʨʘʡʦʥʽ 
ʏʝʨʢʘʩ ʪʨʽʰʢʠ ʙʽʣʴʰʝ 0,7 ʩʘʞʝʥʽʚ. ɺ ʤʝʞʘʭ ʚʽʜ ʂʨʝʤʝʥʯʫʢʘ ʜʦ ʂʘʪʝʨʠʥʦʩʣʘʚʘ 
ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʢʘʤôʷʥʠʭ ʟʘʙʦʨʽʚ ï ʤʽʩʮʴ ʥʘʢʦʧʠʯʝʥʥʷ ʢʘʤʝʥʽʚ ʚ ʜʦʣʠʥʽ 
ʨʽʯʢʠ, ʾʭ ʪʫʪ ʥʘʨʘʭʦʚʫʻʪʴʩʷ ʘʞ 12. ʅʝʛʘʪʠʚʥʠʤ ʻ ʪʘʢʦʞ ʜʣʷ ʩʫʜʥʦʧʣʘʚʩʪʚʘ ʧʝʨʽʦʜ 
ʣʴʦʜʦʩʪʘʚʫ, ʢʦʣʠ ʧʣʘʚʘʪʠ ʥʝʤʦʞʣʠʚʦ. ʇʝʨʽʦʜ ʣʴʦʜʦʩʪʘʚʫ ʟʨʦʩʪʘʻ ʚ ʤʝʞʘʭ ɼʥʽʧʨʘ ʽʟ 
ʧʽʚʜʥʷ (ʚʽʜ ʍʝʨʩʦʥʘ) ʜʦ ʡʦʛʦ ʚʝʨʭʥʴʦʾ ʪʝʯʽʾ (ʤʽʩʪʘ ʄʦʛʠʣʽʚ) ʽ ʡʦʛʦ ʪʨʠʚʘʣʽʩʪʴ ʚʽʜʨʽʟʥʷʻʪʴʩʷ 
ʥʘ 36 ʜʥʽʚ. ʇʝʨʽʦʜ ʚʦʜʦʧʽʣʣʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʩʥʽʛʫ ʪʘ ʧʦʯʘʪʢʫ ʽʥʪʝʥʩʠʚʥʠʭ ʚʝʩʥʷʥʠʭ 
ʦʧʘʜʽʚ ʽ ʤʦʞʝ ʨʽʟʥʠʪʠʩʴ, ʥʘʧʨʠʢʣʘʜ, ʥʘ ɼʥʽʧʨʽ ʚ ʨʘʡʦʥʽ ʂʨʝʤʝʥʯʫʢʘ ʚʽʜ 105 ʜʦ 315 ʜʥʽʚ. 
ʆʧʠʩʫʻʪʴʩʷ ʽ ʨʽʚʝʥʴ ʧʽʜʥʷʪʪʷ ʚʦʜʠ ʧʽʜ ʯʘʩ ʚʦʜʦʧʽʣʣʷ (ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʝʞʝʥʥʶ). ʅʘ ɼʥʽʧʨʽ 
ʧʦʙʣʠʟʫ ʂʠʻʚʘ ʮʷ ʨʽʟʥʠʮʷ ʩʢʣʘʜʘʻ ï 2,25 ʩʘʞ., ʚ ʨʘʡʦʥʽ ʏʝʨʢʘʩ ï 1,58 ʩʘʞ. ʪʘ ʚ ʂʨʝʤʝʥʯʫʟʽ 
ï 2,4 ʩʘʞ. (ʚ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚ 1877-1880-ʭ ʨʨ.). ɺ ʧʨʘʮʽ ʧʦʜʘʥʦ ʜʝʪʘʣʴʥʠʡ ʦʧʠʩ 
ʰʠʨʠʥʠ ʣʽʚʠʭ ʧʨʠʪʦʢ ɼʥʽʧʨʘ ï ʃʦʭʚʠʮʽ, ʍʦʨʦʣʫ, ʋʜʘʶ, ɺʦʨʩʢʣʠ, ʉʫʧʦʶ, ʊʨʫʙʝʞʫ ʪʘ ʇʩʣʘ 
ʧʽʜ ʯʘʩ ʚʦʜʦʧʽʣʣʷ ʪʘ ʟʘ ʟʚʠʯʥʦʛʦ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ï ʪʘʙʣ.6 [13]. 

 
ʊʘʙʣʠʮʷ 6. ʐʠʨʠʥʘ ʨʽʯʦʢ ʙʘʩʝʡʥʫ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʟʛʽʜʥʦ ʜʘʥʠʭ ʧʨʘʮʽ çɺʦʜʳ ʈʦʩʩʠʠ 

ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʝʝ ʥʘʩʝʣʝʥʠʶè ɯʚʘʥʘ ʌʝʜʦʨʦʚʠʯʘ ʃʝʚʘʢʽʚʩʴʢʦʛʦ  

ʅʘʟʚʘ ʨʽʯʢʠ 
ɿʚʠʯʘʡʥʘ ʰʠʨʠʥʘ 
(ʚ ʩʘʞʝʥʷʭ) 

ʐʠʨʠʥʘ ʨʦʟʣʠʚʫ ʧʽʜ ʯʘʩ 
ʚʦʜʦʧʽʣʣʷ (ʫ ʚʝʨʩʪʘʭ) 

ʃʦʭʚʠʮʷ 2 1,5 

ʍʦʨʦʣ 18 1,75 

ʋʜʘʡ 18 2,25 

ɺʦʨʩʢʣʘ 18 1,75 

ʉʫʧʽʡ 18 1,25 

ʊʨʫʙʽʞ 19 1 

ʇʩʝʣ 30 2 

  
ʅʘʧʨʠʢʽʥʮʽ ʍɯʍ ʩʪ. ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʥʘ ʨʦʟʚʠʪʦʢ ʛʝʦʛʨʘʬʽʯʥʦʾ ʥʘʫʢʠ  ʽ ʛʽʜʨʦʣʦʛʽʾ, 

ʟʦʢʨʝʤʘ, ʤʘʣʠ ʩʧʝʮʽʘʣʴʥʽ ʥʘʫʢʦʚʽ ʝʢʩʧʝʜʠʮʽʾ, ʷʢʽ ʢʦʤʧʣʝʢʩʥʦ ʚʠʚʯʘʣʠ ʚʦʜʥʽ ʦʙôʻʢʪʠ. ʊʘʢ, 
ʛʽʜʨʦʣʦʛ ɺ. ʃʦʭʪʽʥ ʙʫʚ ʥʘʯʘʣʴʥʠʢʦʤ ɼʥʽʧʨʦʚʩʴʢʦʾ ʧʦʰʫʢʦʚʦʾ ʝʢʩʧʝʜʠʮʽʾ (1882 ï 1892 ʨʨ.), 
ʱʦ ʚʠʚʯʘʣʘ ʛʽʜʨʦʣʦʛʽʯʥʽ ʪʘ ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʽ ʧʨʦʙʣʝʤʠ ʚ ʙʘʩʝʡʥʽ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ [15]. 

ɺ 1901 ʨʦʮʽ ʚʠʜʘʻʪʴʩʷ ʜʫʞʝ ʽʥʬʦʨʤʘʪʠʚʥʘ ʧʨʘʮʷ ʧʨʦ ʜʥʽʧʨʦʚʩʴʢʠʡ ʙʘʩʝʡʥ çɼʥʽʧʨʦ ʽ 
ʡʦʛʦ ʙʘʩʝʡʥè ʄʠʢʦʣʠ ʄʘʢʩʠʤʦʚʠʯʘ. ɺ ʧʨʘʮʽ ʥʘʚʝʜʝʥʦ ʜʘʥʽ ʧʨʦ ʛʝʦʣʦʛʽʯʥʠʡ ʯʘʩ ʫʪʚʦʨʝʥʥʷ 
ʜʦʣʠʥʠ ɼʥʽʧʨʘ, ʨʫʡʥʽʚʥʫ ʜʽʷʣʴʥʽʩʪʴ ʨʽʯʢʠ, ʽʩʪʦʨʠʯʥʽ ʩʚʽʜʯʝʥʥʷ ʧʨʦ ʥʘʩʝʣʝʥʥʷ, ʱʦ 
ʧʨʦʞʠʚʘʣʦ ʚ ʡʦʛʦ ʙʘʩʝʡʥʽ. ɼʦʩʠʪʴ ʽʥʬʦʨʤʘʪʠʚʥʠʤ ʻ ʨʦʟʜʽʣ ʧʨʦ ʽʩʪʦʨʠʯʥʽ ʟʛʘʜʢʠ ʧʨʦ ɼʥʽʧʨʦ 
ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʘʥʪʠʯʥʠʭ ʯʘʩʽʚ, ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʡʦʛʦ ʛʽʜʨʦʛʨʘʬʽʾ ʚ ʪʽ ʽʩʪʦʨʠʯʥʽ ʧʝʨʽʦʜʠ. ɺ 
ʨʦʟʜʽʣʽ IV çʉʫʯʘʩʥʘ ʛʽʜʨʦʛʨʘʬʽʷ ɼʥʽʧʨʘè ʚʯʝʥʠʡ ʦʧʠʩʫʻ ʧʨʦ ʤʝʞʽ ʽ ʨʦʟʤʽʨʠ ʙʘʩʝʡʥʫ ɼʥʽʧʨʘ 
ʪʘ ʥʘʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʙʘʩʝʡʥʠ ʡʦʛʦ ʛʦʣʦʚʥʠʭ ʧʨʠʪʦʢ, ʟʦʢʨʝʤʘ, ʩʫʯʘʩʥʦʛʦ ʣʽʚʦʙʝʨʝʞʞʷ 
ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ. ʊʘʢ ʚʽʜʤʽʯʘʻʪʴʩʷ ʱʦ ʙʘʩʝʡʥ ʊʨʫʙʝʞʫ ʩʢʣʘʜʘʻ 3270 ʚʝʨʩʪʚ2 , ʉʫʧʦʶ ï 
20582, ʉʫʣʠ ï 173122, ʇʩʣʘ ï 198532, ɺʦʨʩʢʣʠ ï 137632. ʎʽ ʜʘʥʽ ʥʘʚʦʜʠʪʴ ʩʘʤ ʘʚʪʦʨ, ʭʦʯʘ 
ʧʘʨʘʣʝʣʴʥʦ ʧʦʨʽʚʥʶʻ ʾʭ ʽʟ ʜʘʥʠʤʠ ʮʠʭ ʙʘʩʝʡʥʽʚ ʨʽʯʦʢ ʧʦ ɯ.ɾʠʣʽʥʩʴʢʦʤʫ ʪʘ ɸ.ʊʽʣʣʦ. 
ʅʘʚʦʜʠʪʴʩʷ ʜʝʪʘʣʴʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʢʣʽʤʘʪʠʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʃʽʚʦʙʝʨʝʞʞʷ ɼʥʽʧʨʘ ʚʽʜ 
ʂʠʻʚʘ ʜʦ ʡʦʛʦ ʯʦʨʥʦʤʦʨʩʴʢʦʛʦ ʛʠʨʣʘ ʟʘ ʧʝʨʽʦʜ ʟ 1871-1890 ʨʨ. ʊʘʢ ʩʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ 
ʢʽʣʴʢʦʩʪʽ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʚ ʜʘʥʦʤʫ ʨʝʛʽʦʥʽ ʩʢʣʘʜʘʣʠ ï 442 ʤʤ/ʨʽʢ, ʥʘʡʚʦʣʦʛʽʰʠʤʠ 
ʤʽʩʷʮʷʤʠ ʙʫʣʠ ï ʩʝʨʧʝʥʴ (115 ʤʤ/ʤʽʩʷʮʴ ï 1882 ʨ.), ʣʠʧʝʥʴ (103 ʤʤ/ʤʽʩʷʮʴ ï 1888 ʨ.) ʪʘ 
ʛʨʫʜʝʥʴ (103 ʤʤ/ʤʽʩʷʮʴ ï 1878 ʨ.), ʘ ʥʘʡʧʦʩʫʰʣʠʚʽʰʠʤʠ ï ʚʝʨʝʩʝʥʴ (2 ʤʤ/ʤʽʩʷʮʴ ï 1874 ʨ.) 
ʪʘ ʣʶʪʠʡ (3 ʤʤ/ʤʽʩʷʮʴ ï 1886 ʨ.).  ɸʚʪʦʨ ʜʝʪʘʣʴʥʦ ʦʧʠʩʫʻ ʚʦʜʥʠʡ ʨʝʞʠʤ ɼʥʽʧʨʘ ï ʚʝʩʥʷʥʝ 
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ʚʦʜʦʧʽʣʣʷ ʽ ʡʦʛʦ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʪʘʥʝʥʥʷ ʩʥʽʛʫ ʚ ʢʚʽʪʥʽ, ʣʽʪʥʶ ʤʝʞʽʥʴ, ʱʦ ʟʘʚʘʞʘʻ 
ʩʫʜʥʦʧʣʘʚʩʪʚʫ ʪʘʢ ʷʢ ʟʥʠʞʫʻʪʴʩʷ ʨʽʚʝʥʴ ʚʦʜʠ ʚ ʨʽʯʮʽ, ʧʽʜʢʨʝʩʣʶʻ ʟʥʘʯʝʥʥʷ ʚ ʧʝʨʽʦʜ ʪʨʘʚʥʷ 
ʽ ʯʝʨʚʥʷ ʛʨʫʥʪʦʚʠʭ ʚʦʜ, ʪʘʢ ʷʢ ʚ ʜʘʥʠʡ ʧʝʨʽʦʜ ʚʩʽ ʘʪʤʦʩʬʝʨʥʽ ʦʧʘʜʠ ʡʜʫʪʴ ʥʘ 
ʚʠʧʘʨʦʚʫʚʘʥʥʷ. ɺ ʦʩʽʥʥʽ ʤʽʩʷʮʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʪʘ ʧʦʩʪʫʧʦʚʝ 
ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʚʦʜʠ ʫ ʨʽʯʮʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʥʦʚʫ ʟʘʡʤʘʪʠʩʴ ʚ ʧʦʚʥʽʡ ʤʽʨʽ ʩʫʜʥʦʧʣʘʚʩʪʚʦʤ 
ʜʦ ʧʦʯʘʪʢʫ ʣʴʦʜʦʩʪʘʚʫ. ʅʘ ʜʫʤʢʫ ʄ. ʄʘʢʩʠʤʦʚʠʯʘ ʚʝʩʥʷʥʝ ʚʦʜʦʧʽʣʣʷ ʚʽʜʽʛʨʘʻ ʯʠ ʥʝ 
ʥʘʡʛʦʣʦʚʥʽʰʫ ʨʦʣʴ ʚ ʥʦʨʤʘʣʴʥʦʤʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʙʘʩʝʡʥʫ ɼʥʽʧʨʘ, ʪʘʢ ʷʢ ʚʦʥʦ ʩʧʨʠʷʻ 
ʧʽʜʚʠʱʝʥʥʶ ʨʽʚʥʷ ʚʦʜʠ ʚ ʨʽʯʢʘʭ ʽ ʪʘʢ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʦʜʦʦʙʤʽʥ ʨʽʯʦʢ ʽʟ ʩʫʩʽʜʥʽʤʠ ʦʟʝʨʘʤʠ ʪʘ 
ʙʦʣʦʪʘʤʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʾʭʥʽʭ ʟʘʧʣʘʚʘʭ, ʧʦʰʠʨʶʻʪʴʩʷ ʥʘʤʫʣ ʥʘ ʪʝʨʠʪʦʨʽʶ ʟʘʧʣʘʚʠ 
ʨʽʯʢʠ, ʥʘʧʦʚʥʶʶʪʴʩʷ ʧʽʜʟʝʤʥʽ ʨʝʟʝʨʚʠ ʙʘʩʝʡʥʫ ʨʽʯʢʠ, ʷʢʽ ʚʦʥʘ ʘʢʪʠʚʥʦ ʙʫʜʝ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʫ ʟʘʩʫʰʣʠʚʠʡ ʣʽʪʥʽʡ ʧʝʨʽʦʜ. ɸʚʪʦʨ ʚʽʜʟʥʘʯʘʻ, ʱʦ ʷʢʱʦ ʚʽʜʙʫʜʝʪʴʩʷ 
ʧʦʨʫʰʝʥʥʷ ʭʦʜʫ ʚʝʩʥʷʥʦʛʦ ʚʦʜʦʧʽʣʣʷ ʪʦ ʚʦʥʦ ʦʜʨʘʟʫ ʧʦʨʫʰʫʻ ʟʚʠʯʥʫ ʢʘʨʪʠʥʫ ʞʠʚʣʝʥʥʷ ʪʘ 
ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ʨʽʯʦʢ ʙʘʩʝʡʥʫ ɼʥʽʧʨʘ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʢʘʪʘʩʪʨʦʬʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ ʪʘ 
ʥʘʚʽʪʴ ʧʝʨʝʩʠʭʘʥʥʶ ʨʽʯʢʠ ʚʣʽʪʢʫ. ʗʢ ʜʦʢʘʟ ʪʽʩʥʦʪʠ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʢʽʣʴʢʽʩʪʶ ʦʧʘʜʽʚ ʪʘ 
ʚʠʧʘʨʦʚʫʚʘʥʥʷʤ ʄ. ʄʘʢʩʠʤʦʚʠʯ ʥʘʜʘʻ ʧʦʤʽʩʷʯʥʽ ʜʘʥʽ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚ ʤʝʞʘʭ ʤʽʩʪʘ ʂʠʻʚʘ, 
ʷʢʽ ʩʢʣʘʜʘʶʪʴ ʟʘ ʨʽʢ ʥʘʩʪʫʧʥʽ ʧʦʢʘʟʥʠʢʠ: ʚʠʧʘʨʦʚʫʚʘʥʥʷ ï 449 ʤʤ/ʨʽʢ, ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ï 596 
ʤʤ/ʨʽʢ, ʱʦ ʩʚʽʜʯʠʪʴ ʱʦ ʚʠʧʘʨʦʚʫʻʪʴʩʷ 75% ʚʩʽʭ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ, ʱʦ ʚʠʧʘʜʘʶʪʴ ʥʘ 
ʜʘʥʠʭ ʪʝʨʠʪʦʨʽʷʭ ʽ ʣʠʰʝ 25% ʩʢʣʘʜʘʻ ʨʽʯʢʦʚʠʡ ʩʪʽʢ [16]. 

ʋ1894 ï 1898 ʨʨ. ʚʽʜʙʫʚʘʻʪʴʩʷ ʝʢʩʧʝʜʠʮʽʷ ʟ ʚʠʚʯʝʥʥʷ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʨʽʯʦʢ 
ʙʘʩʝʡʥʫ ɼʥʽʧʨʘ, ʟʦʢʨʝʤʘ, ʧʦ ʜʦʩʣʽʜʞʝʥʥʶ ʤʦʞʣʠʚʦʩʪʽ ʦʩʫʰʝʥʥʷ ʙʦʣʽʪ ʥʘ ʪʝʨʠʪʦʨʽʾ 
ʇʦʣʪʘʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾ. ʏʣʝʥʦʤ ʜʘʥʦʾ ʝʢʩʧʝʜʠʮʽʾ ʙʫʚ ʜʦʮʝʥʪ ʂʠʾʚʩʴʢʦʛʦ ʧʦʣʽʪʝʭʥʽʯʥʦʛʦ 
ʽʥʩʪʠʪʫʪʫ ɭʚʛʝʥ ʆʧʧʦʢʦʚ, ʷʢʠʡ ʚʠʢʦʥʫʚʘʚ ʬʫʥʢʮʽʶ ʽʥʞʝʥʝʨʘ-ʛʽʜʨʦʪʝʭʥʽʢʘ ʚ ʭʦʜʽ ʝʢʩʧʝʜʠʮʽʾ, 
ʘ ʧʽʟʥʽʰʝ ʩʪʘʚ ʦʜʥʠʤ ʟ ʦʩʥʦʚʦʧʦʣʦʞʥʠʢʽʚ ʛʽʜʨʦʣʦʛʽʾ ʚ ʋʢʨʘʾʥʽ. ɽʢʩʧʝʜʠʮʽʷ ʟʜʽʡʩʥʠʣʘ 
ʜʝʪʘʣʴʥʠʡ ʦʧʠʩ ʦʩʥʦʚʥʠʭ ʨʽʯʦʢ, ʽ, ʱʦ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ, ʧʝʨʰʽ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ 
ʚʠʤʽʨʶʚʘʥʥʷ ʰʠʨʠʥʠ, ʛʣʠʙʠʥʠ ʪʘ ʚʠʪʨʘʪʠ ʚʦʜʠ ʮʠʭ ʨʽʯʦʢ ʚ ʨʽʟʥʠʭ ʪʦʯʢʘʭ. ɻʘʨʥʠʤ 
ʨʝʟʫʣʴʪʘʪʦʤ ʚʩʽʻʾ ʝʢʩʧʝʜʠʮʽʾ ʙʫʣʦ ʥʘʧʠʩʘʥʥʷ ɭ.ʆʧʧʦʢʦʚʠʤ ʧʨʘʮʽ çʈʽʯʢʦʚʽ ʜʦʣʠʥʠ 
ʇʦʣʪʘʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾè ʚ 1905 ʨʦʮʽ [17]. ɽʢʩʧʝʜʠʮʽʷ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ɭ.ʆʧʧʦʢʦʚʘ 
ʟʦʩʝʨʝʜʠʣʘ ʩʚʦʶ ʫʚʘʛʫ ʥʘ ʜʦʩʣʽʜʞʝʥʥʽ ʨʽʯʦʢ ʃʽʚʦʙʝʨʝʞʞʷ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ, ʘ ʮʝ ʨʽʯʢʠ ï 
ʊʨʫʙʽʞ, ʉʫʧʽʡ, ɿʦʣʦʪʦʥʦʰʘ, ʂʘʨʘʥʴ, ʉʫʣʘ, ʇʩʝʣ ʪʘ ɺʦʨʩʢʣʘ, ʜʦʩʣʽʜʞʝʥʦ ʙʫʣʦ ʽ ʣʽʚʫ 
ʧʨʠʪʦʢʫ ʙʘʩʝʡʥʫ ʅʠʞʥʴʦʛʦ ɼʥʽʧʨʘ ï ʨʽʯʢʫ ʆʨʽʣʴ. ʅʘʡʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʙʫʣʦ ʜʦʩʣʽʜʞʝʥʦ 
ʙʘʩʝʡʥʠ ʉʫʣʠ ʪʘ ʇʩʣʘ, ʽʥʰʽ ʙʘʩʝʡʥʠ ʨʽʯʦʢ ʙʫʣʠ ʜʦʩʣʽʜʞʝʥʦ ʤʝʥʰʦʶ ʤʽʨʦʶ. ɺʝʣʠʢʘ ʫʚʘʛʘ 
ʪʘʢʦʞ ʧʨʠʜʽʣʷʣʘʩʴ ʽ ʛʦʣʦʚʥʠʤ ʧʨʠʪʦʢʘʤ ʮʠʭ ʨʽʯʦʢ. ʊʘʢ ʚ ʙʘʩʝʡʥʽ ʉʫʣʠ ʜʝʪʘʣʴʥʦʤʫ 
ʛʽʜʨʦʣʦʛʽʯʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʶ ʙʫʣʠ ʚʟʷʪʽ ʾʾ ʧʨʠʪʦʢʠ ï ʈʦʤʝʥ, ʃʦʭʚʠʮʷ, ʉʫʣʠʮʷ, ɸʨʪʦʧʦʣʦʪʴ, 
ʉʣʽʧʦʨʽʜ, ʆʨʞʠʮʷ, ʘ ʦʩʦʙʣʠʚʦ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʦ ʧʨʘʚʫ ʧʨʠʪʦʢʫ ʉʫʣʠ ï ʨʽʯʢʫ ʋʜʘʡ ʽʟ ʾʾ 
ʧʨʠʪʦʢʦʶ ʇʝʨʝʚʽʜ. ʈʽʯʢʠ ʙʘʩʝʡʥʫ ʉʫʣʠ ʚʟʘʛʘʣʽ ʙʫʣʦ ʧʦʜʽʣʝʥʦ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʥʽ ʚʽʜʨʽʟʢʠ ʥʘ 
ʷʢʠʭ ʜʝʪʘʣʴʥʦ ʧʨʦʚʝʜʝʥʦ ʛʽʜʨʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ. ɺ ʙʘʩʝʡʥʽ ʇʩʣʘ ʙʫʣʠ ʙʽʣʴʰ ʜʝʪʘʣʴʥʽʰʝ 
ʦʧʠʩʘʥʦ ʪʘ ʚʠʦʢʨʝʤʣʝʥʦ ʥʘʩʪʫʧʥʽ ʡʦʛʦ ʧʨʠʪʦʢʠ ï ʍʦʨʦʣ, ʊʘʰʘʥʴ, ɻʨʫʥʴ ʪʘ ɻʦʚʪʚʫ.  

ɺ ʤʝʞʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʦʢʨʝʤʦ ʚʟʷʪʠʭ ʨʽʯʢʦʚʠʭ ʩʠʩʪʝʤ ʽ ʾʭ ʯʘʩʪʠʥ ʝʢʩʧʝʜʠʮʽʻʶ 
ɭ.ʆʧʧʦʢʦʚʘ ʙʨʘʣʠʩʴ ʜʦ ʫʚʘʛʠ ʥʘʩʪʫʧʥʽ ʧʘʨʘʤʝʪʨʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʽʯʢʦʚʠʭ ʩʠʩʪʝʤ ï 
ʤʦʨʬʦʤʝʪʨʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʽʯʢʦʚʦʛʦ ʩʪʦʢʫ, ʨʽʚʥʝʚʠʡ ʨʝʞʠʤ ʨʽʯʦʢ 
(ʥʘʚʦʜʠʪʴʩʷ ʢʘʪʘʣʦʛ ʥʽʚʝʣʽʨʦʚʘʥʠʭ ʚʽʜʤʽʪʦʢ ʨʝʧʝʨʽʚ ʟʘ 1893-1901 ʨʨ.), ʘ ʪʘʢʦʞ ʛʝʦʛʨʘʬʽʯʥʝ 
ʧʦʣʦʞʝʥʥʷ, ʛʝʦʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʨʝʣʴʻʬ ʙʝʨʝʛʦʚʦʾ ʯʘʩʪʠʥʠ ʨʽʯʦʢ ʪʘ ˇʨʫʥʪʦʚʦ-ʨʦʩʣʠʥʥʠʡ 
ʧʦʢʨʠʚ. ʆʢʨʝʤʦ ʩʣʽʜ ʚʽʜʟʥʘʯʠʪʠ ʜʦʩʠʪʴ ʜʝʪʘʣʴʥʠʡ ʦʧʠʩ ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʽʯʦʢ 
ʃʽʚʦʙʝʨʝʞʞʷ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ, ʟʦʢʨʝʤʘ ʧʝʨʝʨʘʭʦʚʘʥʦ ʚʩʽ ʚʦʜʷʥʽ ʤʣʠʥʠ ʥʘ 
ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʽʯʢʘʭ ʫ ʧʦʨʷʜʢʫ ʟʘʚʜʘʥʦʾ ʥʠʤʠ ʰʢʦʜʠ ʜʣʷ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ (ʨʫʩʝʣ). 
ʈʦʙʠʪʴʩʷ ʟʛʘʜʢʘ, ʱʦ ʧʝʨʰʽ ʚʦʜʷʥʽ ʤʣʠʥʠ ʥʘ ʃʽʚʦʙʝʨʝʞʞʽ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʙʫʣʠ 
ʧʦʙʫʜʦʚʘʥʽ ʚ ʩʝʨʝʜʠʥʽ XVII ʩʪ (ʚʽʜʦʤʦ ʱʦ ʱʝ ʇʘʚʣʦ ʊʝʪʝʨʷ ʚ 1656 ʨʦʮʽ ʤʘʚ ʤʣʠʥ ʥʘ 
ʇʦʧʽʚʮʷʭ ʧʽʜ ʇʝʨʝʷʩʣʘʚʦʤ). ʆʙˇʨʫʥʪʦʚʫʶʪʴʩʷ ʩʧʦʩʦʙʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʫʭʦʤʦʾ ʩʠʣʠ ʨʽʯʦʢ 
ʃʽʚʦʙʝʨʝʞʞʷ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʥʘ ʪʝʨʠʪʦʨʽʷʭ ʽʟ ʥʝʜʦʩʪʘʪʥʴʦʶ ʪʘ ʥʘʜʤʽʨʥʦʶ 
ʟʘʙʦʣʦʯʝʥʽʩʪʶ.  

ɺ ʧʨʘʮʽ çʈʽʯʢʦʚʽ ʜʦʣʠʥʠ ʇʦʣʪʘʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾè ɭ.ʆʧʧʦʢʦʚ ʥʘʜʘʻ ʩʚʦʾ ʧʦʛʣʷʜʠ ʥʘ 
ʬʦʨʤʫʚʘʥʥʷ ʜʦʣʠʥ ʣʽʚʠʭ ʧʨʠʪʦʢ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ. ʇʝʨʰʝ, ʱʦ ʧʦʨʫʰʫʻ ʟʚʠʯʥʽ 
ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ, ʻ ʥʝʧʨʦʧʦʨʮʽʡʥʦ ʰʠʨʦʢʽ ʜʨʫʛʽ ʥʘʜʟʘʧʣʘʚʥʽ ʪʝʨʘʩʠ ʨʽʯʦʢ ɺʦʨʩʢʣʠ ʪʘ ʇʩʣʘ, 
ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʪʠʤ ʨʫʩʣʘʤ, ʷʢʠʤʠ ʨʽʯʢʠ ʪʝʯʫʪʴ ʚ ʧʝʨʽʦʜ ʧʦʯʘʪʢʫ ʍʍ ʩʪʦʣʽʪʪʷ. 
ɸʥʘʣʦʛʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʽʜʤʽʯʝʥʦ ʽ ʫ ʨʝʣʴʻʬʽ ʙʝʨʝʛʦʚʦʾ ʯʘʩʪʠʥʠ ʨʽʯʦʢ ʋʜʘʶ ʪʘ ʍʦʨʦʣʫ. ɺʩʽ 
ʨʽʯʢʠ ʨʝʛʽʦʥʫ ʤʘʶʪʴ ʰʠʨʦʢʽ ʨʽʯʢʦʚʽ ʜʦʣʠʥʠ. ɭ.ʆʧʧʦʢʦʚ ʧʦʚôʷʟʫʻ ʬʦʨʤʫʚʘʥʥʷʤ ʮʠʭ ʨʽʯʢʦʚʠʭ 
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ʜʦʣʠʥ ʽʟ ʜʽʷʣʴʥʽʩʪʶ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʟʣʝʜʝʥʽʥʥʷ ʽ ʧʦʜʘʣʴʰʦʶ ʜʽʷʣʴʥʽʩʪʶ ʬʣʶʚʽʦ-ʛʣʷʮʽʘʣʴʥʠʭ 
ʚʦʜʥʠʭ ʧʦʪʦʢʽʚ ʧʽʜ ʯʘʩ ʪʘʥʝʥʥʷ ʣʴʦʜʦʚʠʢʘ. ʃʴʦʜʦʚʠʢ ʟʘʚʜʷʢʠ ʙʦʢʦʚʽʡ ʪʘ ʜʦʥʥʽʡ ʝʢʟʘʨʘʮʽʾ 
ʨʦʟʰʠʨʠʚ ʜʦʣʠʥʠ ʣʽʚʠʭ ʧʨʠʪʦʢ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʪʘ ʽ ʩʘʤʝ ʨʫʩʣʦ ɼʥʽʧʨʘ ʚ ʜʘʥʽʡ ʯʘʩʪʠʥʽ, 
ʘ ʪʘʣʽ ʚʦʜʥʦ-ʣʴʦʜʦʚʠʢʦʚʽ ʚʦʜʠ ʪʘʢʦʞ ʨʦʟʰʠʨʠʣʠ ʪʽ ʯʘʩʪʠʥʠ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ, ʷʢʠʡ ʣʴʦʜʦʚʠʢ 
ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʝ ʜʦʩʷʛ. ʇʦʜʘʣʴʰʘ ʚʦʜʥʘ ʜʝʥʫʜʘʮʽʷ ʪʘ ʘʢʫʤʫʣʷʮʽʷ ʥʘʢʦʧʠʯʠʣʘ ʟʥʘʯʥʫ 
ʢʽʣʴʢʽʩʪʴ ʫʣʘʤʢʦʚʦʛʦ ʽ ʦʩʘʜʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʚ ʜʦʣʠʥʘʭ ʮʠʭ ʨʽʢ. ʊʘʢʠʤ ʯʠʥʦʤ, ʛʣʠʙʦʢʽ ʪʘ 
ʰʠʨʦʢʽ ʜʦʣʠʥʠ ʨʨ. ɺʦʨʩʢʣʠ, ʇʩʣʘ, ʉʫʣʠ, ʷʢʽ ʩʬʦʨʤʫʚʘʣʠʩʴ ʧʽʜ ʜʽʻʶ ʣʴʦʜʦʚʠʢʘ, ʚ 
ʧʦʜʘʣʴʰʦʤʫ ʙʫʣʠ ʟʘʧʦʚʥʝʥʽ ʦʩʘʜʦʚʠʤʠ ʧʦʨʦʜʘʤʠ, ʘ ʪʦʤʫ ʥʘ ʜʘʥʠʡ ʯʘʩ ʻ ʜʦʩʠʪʴ ʥʝ 
ʛʣʠʙʦʢʠʤʠ, ʘʣʝ ʟʙʝʨʽʛʘʶʪʴ ʚʝʣʠʢʫ ʰʠʨʠʥʫ ʤʽʞ ʩʚʦʾʤʠ ʜʨʫʛʠʤʠ ʥʘʜʟʘʧʣʘʚʥʠʤʠ ʪʝʨʘʩʘʤʠ, 
ʱʦ ʘʥʘʣʦʛʽʯʥʦ ʩʧʽʚʧʘʜʘʻ ʽʟ ʜʨʫʛʦʶ ʥʘʜʟʘʧʣʘʚʥʦʶ ʪʝʨʘʩʦʶ ʩʘʤʦʛʦ ɼʥʽʧʨʘ. ɺʦʜʥʽʩʪʴ ʨʽʯʦʢ 
ʪʘʢʦʞ ʚ ʨʦʢʠ ʚʽʜʩʪʫʧʫ ʣʴʦʜʦʚʠʢʘ ʙʫʣʘ ʜʦʩʠʪʴ ʟʥʘʯʥʦʶ ʟʘʚʜʷʢʠ ʬʣʶʚʽʦ-ʛʣʷʮʽʘʣʴʥʠʤ 
ʧʦʪʦʢʘʤ. ɭ.ʆʧʧʦʢʦʚ ʪʘʢʦʞ ʜʦʧʫʩʢʘʻ, ʱʦ ʦʜʨʘʟʫ ʚ ʧʝʨʽʦʜ ʚʽʜʩʪʫʧʫ ʣʴʦʜʦʚʠʢʘ ʢʽʣʴʢʽʩʪʴ 
ʦʧʘʜʽʚ ʚ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʨʘʡʦʥʽ ʙʫʣʦ ʟʥʘʯʥʦʶ, ʘ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʪʘ ʚʠʪʨʘʪʠ ʥʘ ʧʽʜʟʝʤʥʠʡ 
ʩʪʽʢ ʥʝʟʥʘʯʥʽ, ʙʦ ʦʩʪʘʥʥʴʦʤʫ ʤʦʛʣʘ ʟʘʚʘʞʘʪʠ ʙʘʛʘʪʦʨʽʯʥʘ ʤʝʨʟʣʦʪʘ, ʱʦ ʽʩʥʫʚʘʣʘ ʚ ʪʦʚʱʽ 
ˇʨʫʥʪʫ. ɸʣʝ ʟʨʦʟʫʤʽʣʦ, ʱʦ ʽʟ ʡʦʛʦ ʚʽʜʩʪʫʧʦʤ ʦʙôʻʤ ʩʪʦʢʫ ʟʤʝʥʰʠʚʩʷ, ʪʦʤʫ ʱʦ ʚʦʜʥʦ-
ʣʴʦʜʦʚʠʢʦʚʽ ʧʦʪʦʢʠ ʧʦʩʪʫʧʦʚʦ ʟʥʠʢʣʠ, ʙʘʛʘʪʦʨʽʯʥʘ ʤʝʨʟʣʦʪʘ ʨʦʟʪʘʥʫʣʘ, ʟʨʦʩʣʠ ʚʠʪʨʘʪʠ 
ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʥʘ ʡʦʛʦ ʧʦʛʣʠʥʘʥʥʷ ʧʽʜʟʝʤʥʠʤʠ ʚʦʜʘʤʠ. ʇʨʦʮʝʩ ʜʝʥʫʜʘʮʽʾ 
ʫʧʦʚʽʣʴʥʶʚʘʚʩʷ ʽ ʩʪʘʣʠ ʧʝʨʝʚʘʞʘʪʠ ʧʨʦʮʝʩʠ ʘʢʫʤʫʣʷʮʽʾ, ʘ ʛʣʠʙʠʥʘ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ 
ʟʤʝʥʰʠʣʘʩʴ. ʇʽʜʪʚʝʨʜʞʝʥʥʷʤ ʜʘʥʦʾ ʛʽʧʦʪʝʟʠ ʻ ʬʘʢʪ ʥʘʷʚʥʦʩʪʽ ʤʦʨʝʥʠ ʧʽʜ ʪʦʚʱʝʶ 
ʦʩʘʜʦʚʠʭ ʧʦʨʽʜ.  

ʎʷ ʛʽʧʦʪʝʟʘ ʚ ʜʘʥʦʤʫ ʢʦʥʪʝʢʩʪʽ, ʻ ʜʦʩʠʪʴ ʘʢʪʫʘʣʴʥʦ ʽ ʩʧʽʚʩʪʘʚʣʷʻʪʴʩʷ ʽʟ ʦʟʝʨʥʦʶ 
ʪʝʦʨʽʻʶ ʬʦʨʤʫʚʘʥʥʷ ʨʫʩʝʣ ɺ. ɼʦʢʫʯʘʻʚʘ, ʷʢʫ ʚʽʥ ʦʙˇʨʫʥʪʫʚʘʚ ʫ ʧʨʘʮʽ çʋʪʚʦʨʝʥʥʷ ʨʽʯʢʦʚʠʭ 
ʜʦʣʠʥ ɭʚʨʦʧʝʡʩʴʢʦʾ ʈʦʩʽʾè, ʜʝ ʚʽʥ ʚʙʘʯʘʻ ʬʦʨʤʫʚʘʥʥʷ ʚ ʧʽʩʣʷʣʴʦʜʦʚʠʢʦʚʠʡ ʧʝʨʽʦʜ ʚ 
ʜʦʣʠʥʘʭ ʩʫʯʘʩʥʠʭ ʨʽʯʦʢ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʦʢʨʝʤʠʭ ʦʟʝʨʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʟ ʯʘʩʦʤ 
ʦʙôʻʜʥʘʣʠʩʴ ʚ ʻʜʠʥʫ ʨʽʯʢʦʚʫ ʩʠʩʪʝʤʫ.  

ʊʘʢʦʞ ʚ ʢʥʠʟʽ çʈʽʯʢʦʚʽ ʜʦʣʠʥʠ ʇʦʣʪʘʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾè ɭ.ʆʧʧʦʢʦʚ ʘʢʪʠʚʥʦ ʜʦʩʣʽʜʞʫʻ 
ʫʤʦʚʠ ʟʘʣʷʛʘʥʥʷ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʚ ʇʦʣʪʘʚʩʴʢʽʡ ʛʫʙʝʨʥʽʾ ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʧʨʦ ʨʽʚʝʥʴ ʚʦʜʠ ʚ 
625 ʢʨʠʥʠʮʷʭ. ɸʚʪʦʨ ʚʽʜʦʙʨʘʞʘʻ ʾʭ ʛʝʦʛʨʘʬʽʯʥʫ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ ï ʛʣʠʙʠʥʘ ʟʘʣʷʛʘʥʥʷ 
ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʟʙʽʣʴʰʫʻʪʴʩʷ ʽʟ ʧʽʚʥʽʯʥʦʛʦ ʟʘʭʦʜʫ ʥʘ ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ ʪʘ ʩʭʽʜ ʇʦʣʪʘʚʩʴʢʦʾ 
ʛʫʙʝʨʥʽʾ, ʮʝ ʧʦʚôʷʟʫʻʪʴʩʷ ʽʟ ʨʦʟʯʣʝʥʫʚʘʥʥʷʤ ʨʝʣʴʻʬʫ ʪʘ ʛʝʦʣʦʛʽʯʥʦʶ ʩʪʨʫʢʪʫʨʦʶ ʦʩʘʜʦʚʠʭ 
ʧʦʨʽʜ, ʷʢʽ ʩʬʦʨʤʫʚʘʣʠʩʴ ʚ ʣʴʦʜʦʚʠʢʦʚʫ ʝʧʦʭʫ ʥʘ ʧʽʚʥʽʯʥʦʤʫ ʟʘʭʦʜʽ ʚ ʦʩʥʦʚʥʦʤʫ ʣʝʩʦʚʠʜʥʽ 
ʩʫʛʣʠʥʢʠ ʪʘ ʧʽʩʢʠ, ʘ ʥʘ ʧʽʚʜʝʥʥʦʤʫ ʩʭʦʜʽ ʟʜʝʙʽʣʴʰʦʛʦ ʣʝʩʠ. ɭ.ʆʧʧʦʢʦʚ ʦʙʛʨʫʥʪʦʚʫʻ 
ʚʟʘʻʤʦʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʟʥʠʞʝʥʥʷʤ ʨʽʚʥʽʚ ʧʽʜʟʝʤʥʠʭ (ˇʨʫʥʪʦʚʠʭ) ʚʦʜ ʽʟ ʟʤʝʥʰʝʥʥʷʤ, 
ʚʽʜʧʦʚʽʜʥʦ, ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʨʽʯʦʢ [17]. 

ʇʝʨʰʽ ʛʽʜʨʦʣʦʛʽʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘ ʛʦʣʦʚʥʠʭ ʣʽʚʠʭ ʧʨʠʪʦʢʘʭ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ 
ʨʦʟʧʦʯʠʥʘʶʪʴʩʷ ʚ 1908 ʨ. ʥʘ ʨʽʯʮʽ ʇʩʝʣ ʚ ʤ. ʉʫʤʠ. ɼʘʥʠʡ ʚʦʜʦʤʽʨʥʠʡ ʧʦʩʪ ʨʝʡʢʦʚʦʛʦ ʪʠʧʫ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʠʭ ʨʽʚʥʽʚ ʧʦʚʝʥʽ ʽʟ ʢʚʽʪʥʷ ʧʦ ʪʨʘʚʝʥʴ. 
ʆʪʨʠʤʘʥʽ ʜʘʥʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʬʘʭʽʚʮʽ ʇʽʚʜʝʥʥʦʾ ʟʘʣʽʟʥʠʮʽ ʈʦʩʽʡʩʴʢʦʾ ʽʤʧʝʨʽʾ, ʷʢʽ 
ʦʩʪʝʨʽʛʘʣʠʩʴ ʨʠʟʠʢʫ ʧʨʦʨʠʚʫ ʟʘʛʘʪʠ ʚʦʜʷʥʦʛʦ ʤʣʠʥʫ ʟʘ 6 ʢʤ ʚʠʱʝ ʧʦ ʪʝʯʽʾ ʨʽʯʢʠ, ʱʦ 
ʩʣʫʛʫʚʘʣʦ ʥʝʙʝʟʧʝʢʦʶ ʧʽʜʤʠʚʘʥʥʶ ʪʘ ʤʦʞʣʠʚʦʾ ʨʫʡʥʘʮʽʾ ʟʘʣʽʟʥʠʯʥʦʛʦ ʤʦʩʪʫ. ɼʘʥʠʡ 
ʛʽʜʨʦʧʦʩʪ ʚ ʤ. ʉʫʤʠ ʬʫʥʢʮʽʦʥʫʻ ʽ ʩʴʦʛʦʜʥʽ [19]. 

ɺ 1911 ʨ. ʥʘ ʪʝʨʠʪʦʨʽʾ ʂʠʾʚʩʴʢʦʛʦ ʨʽʯʢʦʚʦʛʦ ʚʦʢʟʘʣʫ ʙʫʚ ʚʩʪʘʥʦʚʣʝʥʠʡ ʧʝʨʰʠʡ 
ʣʤ̔ʥʽʛʨʘʬ. ɺ ʙʫʜʮʽ ʣʽʤʥʽʛʨʘʬʘ ʤʽʩʪʠʣʠʩʷ ʪʘʢʽ ʧʨʠʣʘʜʠ: ʣʽʤʥʽʛʨʘʬ ʈʦʨʜʘʥʮʷ, ʪʝʨʤʦʛʨʘʬ ʽ 
ʙʘʨʦʛʨʘʬ ʈʽʰʘʨʘ, ʧʣʶʚʽʦʛʨʘʬ ɻʝʣʴʤʘʥʘ ʽ ʜʚʘ ʪʝʨʤʦʤʝʪʨʠ [5]. 

ɺ 1913 ʨʦʮʽ ʇ.ʄʘʰʪʘʢʦʚ ʚʠʜʘʻ ʚ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʟʽ ʩʚʽʡ ʢʘʪʘʣʦʛ ʨʽʯʦʢ ɼʥʽʧʨʦʚʩʴʢʦʛʦ 
ʙʘʩʝʡʥʫ ʧʽʜ ʥʘʟʚʦʶ çʉʧʠʩʦʢ ʨʝʢ ɼʥʝʧʨʦʚʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. ʉ ʢʘʨʪʦʡ ʠ ʘʣʬʘʚʠʪʥʳʤ 
ʫʢʘʟʘʪʝʣʝʤè [18]. ɺ ʜʘʥʦʤʫ ʢʘʪʘʣʦʟʽ ʚʠʦʢʨʝʤʣʝʥʦ 9 ʟʥʘʯʥʠʭ ʙʘʩʝʡʥʽʚ ʃʽʚʦʙʝʨʝʞʞʷ 
ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʪʘ ʽʥʰʽ ʥʝʟʥʘʯʥʽ ʡʦʛʦ ʣʽʚʽ ʧʨʠʪʦʢʠ, ʜʝ ʧʝʨʝʨʘʭʦʚʘʥʦ 569 ʨʽʯʦʢ ʚ ʤʝʞʘʭ 
ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʘʡʦʥʫ (ʥʝ ʚʨʘʭʦʚʫʶʯʠ ʨʫʢʘʚʠ ɼʥʽʧʨʘ ʪʘ ʚʽʜʧʦʚʽʜʥʠʭ ʣʽʚʠʭ ʧʨʠʪʦʢ). 
ʄʦʞʝʤʦ ʧʦʙʘʯʠʪʠ, ʱʦ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʨʽʯʦʢ ʨʦʟʤʽʱʫʻʪʴʩʷ ʚ ʩʫʙʙʘʩʝʡʥʘʭ ʇʩʣʘ, 
ɺʦʨʩʢʣʠ ʪʘ ʉʫʣʠ. ɸʚʪʦʨ ʧʝʨʝʨʘʭʦʚʫʻ ʥʘʚʽʪʴ ʥʝʚʝʣʠʢʽ ʨʽʯʢʠ ʧʨʠʪʦʢʠ ɼʥʽʧʨʘ IV-V ʧʦʨʷʜʢʫ. 
ʉʚʽʡ ʢʘʪʘʣʦʛ ʇ.ʄʘʰʪʘʢʦʚ ʩʬʦʨʤʫʚʘʚ ʥʘ ʦʩʥʦʚʽ ʢʘʨʪʦʛʨʘʬʽʯʥʠʭ ʪʚʦʨʽʚ XVIII-XX ʩʪʦʣʽʪʴ. ɺ 
ʢʘʪʘʣʦʟʽ ʡʜʝ ʛʨʘʜʘʮʽʷ ʨʽʯʦʢ ʟʘ ʧʦʨʷʜʢʦʤ ʾʭ ʚʧʘʜʽʥʥʷ ʚ ɼʥʽʧʨʦ. ɸʚʪʦʨʦʤ ʪʘʢʦʞ ʩʢʣʘʜʝʥʘ 
ʫʟʘʛʘʣʴʥʝʥʘ ʢʘʨʪʘ ʙʘʩʝʡʥʫ ɼʥʽʧʨʘ, ʜʝ ʚ ʤʝʞʘʭ ʃʽʚʦʙʝʨʝʞʞʷ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʧʦʟʥʘʯʝʥʦ 
124 ʨʽʯʢʠ. ɹʽʣʴʰ ʜʝʪʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʽʣʴʢʽʩʪʴ ʽ ʧʦʨʷʜʦʢ ʣʽʚʠʭ ʧʨʠʪʦʢ ʉʝʨʝʜʥʴʦʛʦ 
ɼʥʽʧʨʘ, ʤʦʞʝʤʦ ʧʝʨʝʛʣʷʥʫʪʠ ʫ ʪʘʙʣ.7 
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ʊʘʙʣʠʮʷ 7. ʈʽʯʢʦʚʘ ʤʝʨʝʞʘ ʣʽʚʠʭ ʧʨʠʪʦʢ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʟʛʽʜʥʦ ʢʘʪʘʣʦʛʫ ʨʽʯʦʢ 
ʇ.ʄʘʰʪʘʢʦʚʘ çʉʧʠʩʦʢ ʨʝʢ ɼʥʝʧʨʦʚʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. ʉ ʢʘʨʪʦʡ ʠ ʘʣʬʘʚʠʪʥʳʤ ʫʢʘʟʘʪʝʣʝʤè, 
1913 ʨ. 

ʅʘʟʚʘ ʙʘʩʝʡʥʫ  
ʇʨʠʪʦʢʠ ɯɯ 
ʧʦʨʷʜʢʫ 

ʇʨʠʪʦʢʠ ɯɯɯ 
ʧʦʨʷʜʢʫ 

ʇʨʠʪʦʢʠ IV-V 
ʧʦʨʷʜʢʫ 

ɿʘʛʘʣʦʤ 

ɹʘʩʝʡʥ ʊʨʫʙʝʞʫ 18 7  25 

ɹʘʩʝʡʥ ʉʫʧʦʶ 5   5 

ɹʘʩʝʡʥ ʉʫʣʠ 51 55 27 133 

ɹʘʩʝʡʥ ʇʩʣʘ 83 119 42 244 

ɹʘʩʝʡʥ ɺʦʨʩʢʣʠ 53 32 48 133 

ɹʘʩʝʡʥ ʂʦʚʨʘʶ 1   1 

ɹʘʩʝʡʥ ɿʦʣʦʪʦʥʦʰʽ 2   2 

ɹʘʩʝʡʥ ɯʨʢʣʝʶ 2 1  3 

ɹʘʩʝʡʥ ʂʘʛʘʤʣʠʢʫ 2   2 

ɯʥʰʽ ʙʘʩʝʡʥʠ 16 5  21 

ɿʘʛʘʣʦʤ 233 219 117 569 

 

ɺ 1910-ʭ ʨʦʢʘʭ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʧʝʨʰʠʡ ʝʪʘʧ ʨʦʟʰʠʨʝʥʥʷ ʤʝʨʝʞʽ ʚʦʜʦʤʽʨʥʠʭ 
ʧʦʩʪʽʚ ʥʘ ʣʽʚʠʭ ʧʨʠʪʦʢʘʭ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ. ɺʽʜʢʨʠʚʘʶʪʴʩʷ ʧʦʩʪʠ ʥʘ ʨʽʯʢʘʭ ʊʨʫʙʽʞ, 
ʉʫʧʽʡ ʪʘ ʉʫʣʘ ʟ ʾʭ ʧʨʠʪʦʢʘʤʠ. ʇʨʠʯʠʥʦʶ ʪʘʢʦʛʦ ʤʘʩʦʚʦʛʦ ʩʧʣʝʩʢʫ ʙʫʜʽʚʥʠʮʪʚʘ 
ʛʽʜʨʦʧʦʩʪʽʚ ʥʘ ʣʽʚʠʭ ʧʨʠʪʦʢʘʭ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʚ ʧʝʨʽʦʜ 1910-1930-ʪʠʭ ʨʦʢʽʚ ʤʦʞʥʘ 
ʧʦʷʩʥʠʪʠ ʧʦʪʨʝʙʦʶ ʫ ʜʘʥʠʭ ʜʣʷ ʦʮʽʥʢʠ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʝʨʠʪʦʨʽʾ ʥʘ ʟʘʧʠʪʠ ʚʦʜʥʦʛʦ 
ʛʦʩʧʦʜʘʨʩʪʚʘ, ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ɺ 1910 - 1930-ʭ ʨʨ. 
ʧʨʦʚʦʜʠʣʠʩʴ ʛʽʜʨʦʣʦʛʽʯʥʽ, ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʪʘ ˇʨʫʥʪʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʛʽʜʨʦʤʝʪʨʠʯʥʽ 
ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʪʦʧʦʛʨʘʬʽʯʥʝ ʟʥʽʤʘʥʥʷ ʽʟ ʪʝʭʥʽʯʥʠʤ ʥʽʚʝʣʶʚʘʥʥʷʤ ʽʟ ʤʝʪʦʶ ʦʩʫʰʝʥʥʷ 
ʨʫʩʝʣ ʽ ʨʝʛʫʣʶʚʘʥʥʷ ʨʽʯʦʢ ʊʨʫʙʽʞ, ʄʝʨʣʦ, ʉʫʣʘ, ʈʦʤʝʥ, ʋʜʘʡ ʪʘ ʽʥ. ɺ 1930-ʭ ʨʨ. 
ʟʜʽʡʩʥʶʚʘʚʩʷ ʧʨʦʮʝʩ ʨʝʢʦʛʥʦʩʮʠʨʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʫʜʥʦʧʣʘʚʥʠʭ ʫʤʦʚ 
ʥʘ ʨʽʯʢʘʭ ʉʫʣʘ, ʇʩʝʣ, ɺʦʨʩʢʣʘ. ɺ 1920-1930-ʭ ʨʨ. ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʜʘʥʥʷ ʢʦʤʧʣʝʢʩʥʠʭ 
ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʪʘ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʧʨʘʮʴ ʧʨʦ ʨʽʯʢʠ ʨʝʛʽʦʥʫ ʟʘ ʘʚʪʦʨʩʪʚʘ - 
ʆʛʽʻʚʩʴʢʦʛʦ ɸ.ɺ., ʆʧʧʦʢʦʚʘ ɭ.ɺ. ʪʘ ʽʥ. ʅʘʧʨʠʢʽʥʮʽ 1930-ʭ ʪʘ ʥʘ ʧʦʯʘʪʢʫ 1940-ʭ ʨʨ. 
ʩʪʚʦʨʶʶʪʴʩʷ ʜʝʪʘʣʴʥʽ ʪʦʧʦʛʨʘʬʽʯʥʽ ʢʘʨʪʠ ʟ ʛʽʜʨʦʛʨʘʬʽʯʥʦʶ ʩʽʪʢʦʶ ʨʝʛʽʦʥʫ 
ʜʦʩʣʽʜʞʝʥʥʷ.  

ɺ 1913 ʨʦʮʽ ʫ ʤʝʞʘʭ ʙʘʩʝʡʥʫ ʊʨʫʙʝʞʫ ʧʦʯʠʥʘʻ ʧʨʘʮʶʚʘʪʠ ʧʝʨʰʠʡ ʧʦʩʪʽʡʥʠʡ 
ʛʽʜʨʦʧʦʩʪ, ʷʢʠʡ ʙʫʣʦ ʩʧʦʨʫʜʞʝʥʦ ʚ ʩ. ɻʣʘʥʠʰʝʚ. ɿʛʦʜʦʤ ʚ 1915 ʨʦʮʽ ʚʽʜʢʨʠʪʦ ʱʝ ʪʨʠ 
ʛʽʜʨʦʧʦʩʪʠ ʚ ʤʝʞʘʭ ʩʽʣ ï ɻʦʩʪʨʦʣʫʯʯʷ ʪʘ ʇʘʩʝʰʥʘ ʪʘ ʙʽʣʷ ʤʦʩʪʫ ʚ ʤ. ʇʝʨʝʷʩʣʘʚ-
ʍʤʝʣʴʥʠʮʴʢʠʡ. ɺʩʽ ʚʠʱʝ ʧʝʨʝʨʘʭʦʚʘʥʽ ʛʽʜʨʦʧʦʩʪʠ ʙʫʣʠ ʟʘʢʨʠʪʽ ʚ 1925 ʨʦʮʽ. ʇʘʨʘʣʝʣʴʥʦ ʟ 
ʮʠʤ ʚʽʜʢʨʠʪʦ ʛʽʜʨʦʧʦʩʪ ʚ ʤ. ʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʴʢʠʡ (ʥʘ 0,6 ʢʤ ʚʠʱʝ ʧʦʧʝʨʝʜʥʴʦʛʦ, 
ʧʦʙʣʠʟʫ ʤʦʩʪʫ). ɺ 1930 ʨʦʮʽ ʚʽʜʢʨʠʪʦ ʛʽʜʨʦʧʦʩʪ ʥʘ  ʣʽʚʽʡ ʧʨʠʪʦʮʽ ʊʨʫʙʝʞʫ ï ʨʽʯʮʽ ʅʝʜʨʽ ʚ 
ʨʘʡʦʥʽ ʤ. ɹʝʨʝʟʘʥʴ ʪʘ ʥʘ ʨ. ʂʘʨʘʥʴ ʚ ʩ. ʂʘʨʘʥʴ. ɿʘʛʘʣʦʤ ʧʨʘʮʶʚʘʣʦ 7 ʛʽʜʨʦʧʦʩʪʽʚ ʤʽʞ 1913 
ʪʘ 1930 ʨʨ. ʚ ʙʘʩʝʡʥʽ ʊʨʫʙʝʞʫ ï ʪʘʙʣ.8 [19-20]. 

 
ʊʘʙʣʠʮʷ 8. ʇʝʨʝʣʽʢ ʽʩʥʫʶʯʠʭ ʛʽʜʨʦʧʦʩʪʽʚ ʥʘ ʨ. ʊʨʫʙʽʞ ʽʟ 1913 ʧʦ 1930 ʨʨ. 

ʅʘʟʚʘ ʨʽʯʢʠ ʅʘʟʚʘ ʛʽʜʨʦʧʦʩʪʘ ʈʽʢ ʟʘʩʥʫʚʘʥʥʷ ʈʽʢ ʟʘʢʨʠʪʪʷ 

ʊʨʫʙʽʞ 

ʩ. ɻʦʩʪʨʦʣʫʯʯʷ 1915 1925 

ʩ. ʇʘʩʝʰʥʘ 1915 1925 

ʩ. ɻʣʘʥʠʰʝʚ 1913 1925 

ʤ.ʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʴʢʠʡ 1915 1925 

ʤ.ʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʴʢʠʡ (ʥʘ 0,6 ʢʤ 
ʚʠʱʝ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʦʙʣʠʟʫ ʤʦʩʪʫ) 

1925 1943 

ʅʝʜʨʘ ʤ. ɹʝʨʝʟʘʥʴ 1930 *1964 

ʂʘʨʘʥʴ ʩ.ʂʘʨʘʥʴ 1930 1938 

ʇʨʠʤ̔ʪʢʘ:   * ʜʽʶʯʽ ʥʘ 1964 ʨʽʢ 

 
ʅʘ ʨʽʯʮʽ ʉʫʧʽʡ ʧʝʨʰʽ ʛʽʜʨʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʜʘʪʫʶʪʴʩʷ 1913 ʨʦʢʦʤ ʢʦʣʠ ʙʽʣʷ ʩ. ʊʘʰʘʥʴ 

ʟʘʧʨʘʮʶʚʘʣʠ ʧʝʨʰʽ 2 ʛʽʜʨʦʧʦʩʪʠ (ʚʝʨʭʥʽʡ ʙôʻʬ ʪʘ ʥʠʞʥʽʡ ʙôʻʬ) ʪʘ ʱʝ 2 ʛʽʜʨʦʧʦʩʪʠ ʧʦʙʣʠʟʫ 
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ʩʽʣ ï ʏʝʧʠʣʢʠ ʪʘ ɹʦʛʜʘʥʠ. ɺ 1914 ʨʦʮʽ ʙʽʣʷ ʩ. ʃʝʩʥʷʢʠ ʟʘʧʨʘʮʶʚʘʣʠ ʱʝ 2 ʛʽʜʨʦʧʦʩʪʠ 
(ʚʝʨʭʥʽʡ ʙôʻʬ ʪʘ ʥʠʞʥʽʡ ʙôʻʬ), 1 ʛʽʜʨʦʧʦʩʪ ʚ ʩ. ɼʝʥʠʩʠ ʪʘ ʱʝ 1 ʛʽʜʨʦʧʦʩʪ ʚ ʩ. ɻʣʝʤʷʟʽʚ. ɺ 
1916 ʨʦʮʽ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʱʝ 2 ʛʽʜʨʦʧʦʩʪʠ ʚ ʙʘʩʝʡʥʽ ʉʫʧʦʶ ʚ ʩ. ʇʣʝʰʢʘʥʠ ʪʘ ʩ. ʅʦʚʘ 
ɻʨʝʙʣʷ. ʅʘ 1924 ʨʽʢ ʽʟ 10 ʛʽʜʨʦʧʦʩʪʽʚ ʟʘʢʨʠʚʘʻʪʴʩʷ 8. ɸ ʚ 1927 ʨʦʮʽ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʥʘ ʪʦʡ 
ʯʘʩ 3 ʜʽʶʯʠʡ ʛʽʜʨʦʧʦʩʪ ʚ ʩ. ʇʽʱʘʥʦʤʫ. ʄʽʞ 1913 ʪʘ 1927 ʨʨ. ʚ ʙʘʩʝʡʥʽ ʉʫʧʦʶ ʽʩʥʫʚʘʣʦ 11 
ʛʽʜʨʦʧʦʩʪʽʚ ï ʪʘʙʣ.9 [19-20]. 

 

ʊʘʙʣʠʮʷ 9. ʇʝʨʝʣʽʢ ʽʩʥʫʶʯʠʭ ʛʽʜʨʦʧʦʩʪʽʚ ʥʘ ʨ. ʉʫʧʽʡ ʽʟ 1913 ʧʦ 1927 ʨʨ. 

ʅʘʟʚʘ ʨʽʯʢʠ ʅʘʟʚʘ ʛʽʜʨʦʧʦʩʪʘ ʈʽʢ ʟʘʩʥʫʚʘʥʥʷ ʈʽʢ ʟʘʢʨʠʪʪʷ 

ʉʫʧʽʡ 

ʩ. ʊʘʰʘʥʴ (ʚʝʨʭʥʽʡ ʙôʻʬ) 1913 1924 

ʩ. ʊʘʰʘʥʴ (ʥʠʞʥʽʡ ʙôʻʬ) 1913 1924 

ʩ. ʏʝʧʠʣʢʠ 1913 1924 

ʩ. ɹʦʛʜʘʥʠ 1913 1924 

ʩ. ʃʝʩʥʷʢʠ (ʚʝʨʭʥʽʡ ʙôʻʬ) 1914 1924 

ʩ. ʃʝʩʥʷʢʠ (ʥʠʞʥʽʡ ʙôʻʬ) 1914 1924 

ʩ. ɼʝʥʠʩʠ 1914 1922 

ʩ. ɻʣʝʤʷʟʽʚ 1913 1924 

ʩ. ʇʣʝʰʢʘʥʠ 1916 1924 

ʩ. ʅʦʚʘ ɻʨʝʙʣʷ 1916 1928 

ʩ. ʇʽʱʘʥʝ 1927 *1964 

ʇʨʠʤ̔ʪʢʘ:   * ʜʽʶʯʽ ʥʘ 1964 ʨʽʢ 

 

ɺ ʙʘʩʝʡʥʽ ʉʫʣʠ ʧʝʨʰʽ ʛʽʜʨʦʧʦʩʪʠ ʟôʷʚʣʷʶʪʴʩʷ ʚ 1913 ʨʦʮʽ ʚ ʤʝʞʘʭ ʤ. ʆʨʞʠʮʷ ʥʘ 
ʦʜʥʦʡʤʝʥʥʽʡ ʨʽʯʮʽ. ɺ 1914 ʨʦʮʽ ʟôʷʚʣʷʶʪʴʩʷ ʧʝʨʰʽ ʛʽʜʨʦʧʦʩʪʠ ʥʘ ʩʘʤʽʡ ʉʫʣʽ ï ʥʘ ʭʫʪʦʨʽ 
ʊʘʨʘʩʽʚʢʘ, ʜʚʘ ʚ ʤ. ɻʦʨʦʰʠʥʽ, ʩ. ɺʦʾʥʴʩʴʢʘ ɻʨʝʙʣʷ ʪʘ ʤ. ʃʫʙʥʠ. ɺ ʮʝʡ ʞʝ ʨʽʢ ʚ ʙʘʩʝʡʥʽ ʨ. 
ʆʨʞʠʮʽ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʛʽʜʨʦʧʦʩʪ ʚ ʩ. ʉʘʚʠʥʮʽ. ɺ 1915 ʨʦʮʽ ʟôʷʚʣʷʶʪʴʩʷ ʜʚʘ ʛʽʜʨʦʧʦʩʪʠ ʥʘ 
ʉʫʣʽ ʚ ʤʝʞʘʭ ʩʽʣ -  ʄʘʣʷʨʽʚʢʘ ʪʘ ɹʝʨʝʟʦʪʦʯʘ, ʩʧʦʨʫʜʞʫʶʪʴʩʷ ʧʦʩʪʠ ʽ ʥʘ ʢʣʶʯʦʚʠʭ ʧʨʠʪʦʢʘʭ 
ʉʫʣʠ: ʥʘ ʨ. ʈʦʤʝʥ ʚ ʩʝʣʘʭ ï ɺʝʜʤʝʞʝ ʪʘ ʇʨʦʮʽʚʢʘ, ʥʘ ʨ. ʋʜʘʡ ʚ ʩ. ʊʠʰʢʠ ʪʘ ʥʘ ʨ. ʆʨʞʠʮʽ ʚ 
ʤ. ʗʙʣʫʥʝʚʝ. ʄʘʩʦʚʝ ʩʧʦʨʫʜʞʝʥʥʷ ʛʽʜʨʦʧʦʩʪʽʚ ʚ ʙʘʩʝʡʥʽ ʨ. ʉʫʣʠ ʨʦʟʧʦʯʘʣʦʩʴ ʚ ʧʝʨʽʦʜ ʤʽʞ 
1925 ï 1927 ʨʨ. ʢʦʣʠ ʚʽʜʢʨʠʚʘʻʪʴʩʷ 7 ʛʽʜʨʦʧʦʩʪʽʚ: 4 ʛʽʜʨʦʧʦʩʪʠ ʟʘ ʪʝʯʽʻʶ ʩʘʤʦʾ ʉʫʣʠ, 1 ï ʥʘ 
ʋʜʘʶ (ʤ. ʇʨʠʣʫʢʠ) ʪʘ 2 ʛʽʜʨʦʧʦʩʪʠ ʥʘ ʨ. ʆʨʞʠʮʷ (ʩ. ʆʚʩʶʢʠ ʪʘ ʩ. ʆʩʪʘʧʽʚʢʘ). ʆʩʪʘʥʥʻ 
ʤʘʩʦʚʝ ʚʽʜʢʨʠʪʪʷ ʛʽʜʨʦʧʦʩʪʽʚ ʚ ʙʘʩʝʡʥʽ ʨ. ʉʫʣʠ ʚ ʜʦʚʦʻʥʥʠʡ ʯʘʩ ʧʨʠʧʘʣʦ ʥʘ 1929 ʨ. ʢʦʣʠ 
ʙʫʣʦ ʩʧʦʨʫʜʞʝʥʦ 2 ʛʽʜʨʦʧʦʩʪʠ ʥʘ ʨ. ʇʝʨʝʚʽʜ (ʩ. ɻʨʝʯʘʥʘ ɻʨʝʙʣʷ ʪʘ ʩ. ʉʘʩʠʥʽʚʢʘ) ʪʘ 1 
ʛʽʜʨʦʧʦʩʪ ʥʘ ʨ. ʋʜʘʡ ʚ ʩ. ʃʫʢʘ. ɿʘʛʘʣʦʤ ʤʽʞ 1913 ʪʘ 1929 ʨʨ. ʽʩʥʫʚʘʣʦ 24 ʛʽʜʨʦʧʦʩʪʠ ʚ 
ʙʘʩʝʡʥʽ ʉʫʣʠ. ɼʝʪʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ï ʪʘʙʣ.10. 

 
ʊʘʙʣʠʮʷ 10. ʇʝʨʝʣʽʢ ʽʩʥʫʶʯʠʭ ʛʽʜʨʦʧʦʩʪʽʚ ʥʘ ʨ. ʉʫʣʘ ʽʟ 1913 ʧʦ 1929 ʨʨ. 

ʅʘʟʚʘ ʨʽʯʢʠ ʅʘʟʚʘ ʛʽʜʨʦʧʦʩʪʘ ʈʽʢ ʟʘʩʥʫʚʘʥʥʷ ʈʽʢ ʟʘʢʨʠʪʪʷ 

ʉʫʣʘ 

ʤ. ʈʦʤʥʠ 1925 *1964 

ʩ. ɹʫʜʘʢʚʘ 1927 1929 

ʤ. ʉʥʷʪʠʥ 1927 *1964 

ʩ. ɹʝʨʝʟʦʪʦʯʘ 1915 1923 

ʤ. ʃʫʙʥʠ 1914 *1964 

ʩ. ʃʫʢʽʤôʷ 1916 1924 

ʭ. ʊʘʨʘʩʽʚʢʘ 1914 1924 

ʤ. ɻʦʨʦʰʠʥ (ʚʝʨʭʥʽʡ ʧʦʩʪ) 1914 1924 

ʤ. ɻʦʨʦʰʠʥ (ʥʠʞʥʽʡ ʧʦʩʪ) 1914 1916 

ʩ. ɻʘʣʠʮʴʢʝ 1926 1959 

ʩ. ʄʘʣʷʨʽʚʢʘ 1915 1936 

ʩ. ɺʦʾʥʴʩʴʢʘ ɻʨʝʙʣʷ 1914 1915 

ʈʦʤʝʥ 
ʩ. ɺʝʜʤʝʞʝ 1915 1924 

ʩ. ʇʨʦʮʽʚʢʘ 1915 1925 

ʋʜʘʡ 

ʤ. ʇʨʠʣʫʢʠ 1925 *1964 

ʩ. ʊʠʰʢʠ 1915 1957 

ʩ. ʃʫʢʘ 1929 1936 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣ. 10 

ʅʘʟʚʘ ʨʽʯʢʠ ʅʘʟʚʘ ʛʽʜʨʦʧʦʩʪʘ ʈʽʢ ʟʘʩʥʫʚʘʥʥʷ ʈʽʢ ʟʘʢʨʠʪʪʷ 

ʇʝʨʝʚʽʜ 
ʩ. ɻʨʝʯʘʥʘ ɻʨʝʙʣʷ 1929 1937 

ʩ. ʉʘʩʠʥʽʚʢʘ 1929 *1964 

ʆʨʞʠʮʷ 

ʩ. ʆʚʩʶʢʠ 1927 1937 

ʤ. ʗʙʣʫʥʝʚʝ 1915 1924 

ʩ. ʉʘʚʠʥʮʽ 1914 1924 

ʩ. ʆʩʪʘʧʽʚʢʘ 1927 *1964 

ʤ. ʆʨʞʠʮʷ 1913 1924 

ʇʨʠʤ̔ʪʢʘ:   * ʜʽʶʯʽ ʥʘ 1964 ʨʽʢ 
 

ʅʘ ʇʩʣʽ ʧʝʨʰʠʡ ʜʽʶʯʠʡ ʛʽʜʨʦʧʦʩʪ ʟôʷʚʠʚʩʷ ʚ 1908 ʨʦʮʽ ʚ ʤʝʞʘʭ ʤ. ʉʫʤʠ. ɿʥʘʯʥʘ 
ʢʽʣʴʢʽʩʪʴ ʛʽʜʨʦʧʦʩʪʽʚ ʚ ʤʝʞʘʭ ʨ. ʇʩʝʣ ʟôʷʚʣʷʻʪʴʩʷ ʚ 1914 ʨʦʮʽ, ʘ ʩʘʤʝ 6 ʚ ʤʝʞʘʭ ʩʽʣ ï 
ɹʠʨʠʣʽʚʢʘ, ʅʠʟʠ (2 ʛʽʜʨʦʧʦʩʪʠ ï ʚʝʨʭʥʽʡ ʪʘ ʥʠʞʥʽʡ ʙôʻʬ), ɹʠʰʢʽʥʴ, ʇʝʨʝʚʽʟ ʪʘ ʧʦʙʣʠʟʫ ʤ. 
ɻʘʜʷʯ. ɺ 1914 ʨʦʮʽ ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʛʽʜʨʦʧʦʩʪʠ ʽ ʥʘ ʧʨʠʪʦʢʘʭ ʇʩʣʘ ï ʥʘ ʨ. ʍʦʨʦʣ 2 ʛʽʜʨʦʧʦʩʪʠ 
ʚ ʤ. ʄʠʨʛʦʨʦʜ ʪʘ ʩ. ʌʝʜʦʨʽʚʢʘ, ʥʘ ʨ. ʃʶʪʝʥʴʢʘ ʛʽʜʨʦʧʦʩʪ ʚ ʩ. ʃʶʪʝʥʴʢʘ ʪʘ 1 ʛʽʜʨʦʧʦʩʪ ʥʘ 
ʩʪʨʫʤʢʫ ɹʦʣʽʪʮʝ ʚ ʩ. ʃʶʪʝʥʴʢʘ.  

ʅʘʩʪʫʧʥʠʡ ʝʪʘʧ ʨʦʟʰʠʨʝʥʥʷ ʩʠʩʪʝʤʠ ʛʽʜʨʦʩʧʦʩʪʝʨʝʞʝʥʴ ʚ ʙʘʩʝʡʥʽ ʨʽʯʢʠ ʇʩʝʣ 
ʦʭʦʧʣʶʻ 1919-1920 ʨʨ. ɺ ʮʝʡ ʯʘʩ ʙʫʜʫʶʪʴʩʷ ʛʽʜʨʦʧʦʩʪʠ ʥʘ ʇʩʣʽ ʚ ʩ. ɹʽʣʦʮʝʨʢʽʚʢʘ (1919 ʨ.), 
ʩ. ʗʨʝʩʴʢʠ (ʚʠʱʝ ʟʘʣʽʟʥʠʯʥʦʛʦ ʤʦʩʪʫ), ʩ. ɹʘʛʘʯʢʘ ï 2 ʛʽʜʨʦʧʦʩʪʠ (ʚʝʨʭʥʽʡ ʪʘ ʥʠʞʥʽʡ ʙôʻʬ), ʘ 
ʥʘ ʨ. ʍʦʨʦʣ ʚʽʜʢʨʠʚʘʻʪʴʩʷ ʥʦʚʠʡ ʛʽʜʨʦʧʦʩʪ ʚ ʤ. ʄʠʨʛʦʨʦʜ (1919 ʨ.).  

ɯʥʰʽ ʛʽʜʨʦʧʦʩʪʠ ʚ ʙʘʩʝʡʥʽ ʇʩʣʘ ʚʽʜʢʨʠʪʦ ʚ 1920-ʭ ʨʨ. ʚ ʩ. ʗʨʝʩʴʢʠ ʧʦʙʣʠʟʫ 
ʟʘʣʽʟʥʠʯʥʦʛʦ ʤʦʩʪʫ ʚ 1924 ʨ, ʥʘ ʭ. ʂʦʨʦʣʝʥʢʽʚ, ʚ ʩ. ʂʨʫʧʝʮʴ (1927 ʨ.), ʚ ʩ. ɿʘʧʩʽʣʣʷ (1927 
ʨ.) ʥʘ ʨ. ʇʩʝʣ, ʘ ʪʘʢʦʞ ʥʘ ʨ. ʉʫʜʞʘ ʙʽʣʷ ʩʣʦʙʽʜʢʠ ɿʘʤʦʩʪʷ (1929 ʨ.). ɿʘʛʘʣʦʤ ʤʽʞ 1908 ʪʘ 
1929 ʨʨ. ʽʩʥʫʚʘʣ 21 ʛʽʜʨʦʧʦʩʪ ʚ ʙʘʩʝʡʥʽ ʇʩʣʘ ï ʪʘʙʣ.11 [19-20]. 

 
ʊʘʙʣʠʮʷ 11. ʇʝʨʝʣʽʢ ʽʩʥʫʶʯʠʭ ʛʽʜʨʦʧʦʩʪʽʚ ʥʘ ʨ. ʇʩʝʣ ʽʟ 1908 ʧʦ 1929 ʨʨ. 

ʅʘʟʚʘ ʨʽʯʢʠ ʅʘʟʚʘ ʛʽʜʨʦʧʦʩʪʘ ʈʽʢ ʟʘʩʥʫʚʘʥʥʷ ʈʽʢ ʟʘʢʨʠʪʪʷ 

ʇʩʝʣ 

ʤ. ʉʫʤʠ 1908 *1964 

ʩ. ɹʠʨʠʣʽʚʢʘ 1914 1917 

ʩ. ʅʠʟʠ (ʚʝʨʭʥʽʡ ʙôʻʬ) 1914 1918 

ʩ. ʅʠʟʠ (ʥʠʞʥʽʡ ʙôʻʬ) 1914 1918 

ʩ. ɹʠʰʢʽʥʴ 1914 1925 

ʩ. ʇʝʨʝʚʽʟ 1914 1924 

ʤ. ɻʘʜʷʯ 1914 *1964 

ʩ. ɹʽʣʦʮʝʨʢʽʚʢʘ 1919 1924 

ʩ. ʗʨʝʩʴʢʠ (ʚʠʱʝ 3 ʢʤ 
ʟʘʣʽʟʥʠʯʥʦʛʦ ʤʦʩʪʫ) 

1920 1924 

ʩ. ɹʘʛʘʯʢʘ (ʚʝʨʭʥʽʡ ʙôʻʬ) 1920 1924 

ʩ. ɹʘʛʘʯʢʘ (ʥʠʞʥʽʡ ʙôʻʬ) 1920 1924 

ʩ. ʗʨʝʩʴʢʠ (ʧʦʙʣʠʟʫ 
ʟʘʣʽʟʥʠʯʥʦʛʦ ʤʦʩʪʫ) 

1924 1943 

ʭ. ʂʦʨʦʣʝʥʢʽʚ 1925 1928 

ʩ. ʂʨʫʧʝʮʴ 1927 *1964 

ʩ. ɿʘʧʩʽʣʣʷ 1927 *1964 

ʍʦʨʦʣ ʤ. ʄʠʨʛʦʨʦʜ 1914 1920 

 ʤ. ʄʠʨʛʦʨʦʜ 1919 *1964 

 ʩ. ʌʝʜʦʨʽʚʢʘ 1914 1943 

ʉʫʜʞʘ ʩʣʦʙʽʜʢʘ ɿʘʤʦʩʪʷ 1929 *1964 

ʃʶʪʝʥʴʢʘ ʤ. ʃʶʪʝʥʴʢʘ 1914 1924 

ʩʪʨʫʤʦʢ ɹʦʣʽʪʮʝ ʤ. ʃʶʪʝʥʴʢʘ 1914 1924 

ʇʨʠʤ̔ʪʢʘ:   * ʜʽʶʯʽ ʥʘ 1964 ʨʽʢ 
 

ɺ ʙʘʩʝʡʥʽ ɺʦʨʩʢʣʠ ʧʝʨʰʽ ʛʽʜʨʦʧʦʩʪʠ ʟôʷʚʣʷʶʪʴʩʷ ʚ 1914 ʨʦʮʽ ʚ ʤ. ʇʦʣʪʘʚʠ ʪʘ ʩʝʣʘʭ ï 
ʂʦʟʠʥʢʘ ʪʘ ʂʠʨʠʢʽʚʢʘ ʥʘ ʨ. ɺʦʨʩʢʣʘ ʪʘ ʥʘ ʨ. ʄʝʨʣʦ ʚ ʤʝʞʘʭ ʤ. ɹʦʛʦʜʫʭʽʚ, ʩʽʣ ʃʶʙʽʚʢʘ ʪʘ 
ɹʨʠʛʘʜʠʨʽʚʢʘ. ʅʘʩʪʫʧʥʝ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʛʽʜʨʦʧʦʩʪʽʚ ʥʘ ʨ. ɺʦʨʩʢʣʽ ʜʘʪʫʻʪʴʩʷ 1915-
1919 ʨʨ. ï ʚʦʥʠ ʟôʷʚʣʷʶʪʴʩʷ ʚ ʩ. ʂʣʠʤʽʚʢʘ (1918 ʨ.), ʩ. ʅʠʞʥʽ ʄʣʠʥʠ, ʚʝʨʭʥʽʡ ʪʘ ʥʠʞʥʽʡ 
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ʙôʻʬʠ (ʦʙʠʜʚʘ ʚ 1919 ʨ.), ʪʘ ʥʘ ʨ. ʄʝʨʣʦ ʚ ʤ. ɹʦʛʦʜʫʭʽʚ (2 ʛʽʜʨʦʧʦʩʪʠ ï 1915 ʨ.), ʩ. ʃʶʙʽʚʢʘ 
(1915 ʨ.), ʤ. ʂʨʘʩʥʦʢʫʪʩʴʢ (1916 ʨ.), ʩ. ʂʨʶʯʠʢ ʚʝʨʭʥʽʡ ʪʘ ʥʠʞʥʽʡ ʙôʻʬʠ (ʦʙʠʜʚʘ ʚ 1919 ʨ.). 
ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʛʽʜʨʦʧʦʩʪʽʚ ʚ ʙʘʩʝʡʥʽ ɺʦʨʩʢʣʠ ʟôʷʚʠʣʘʩʷ ʚ 1920-ʭ ʨʨ.: ʚ 1923 ʨ. ï ʥʘ ʨ. 
ɺʦʨʩʢʣʘ ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʦʥʦʚʣʝʥʽ ʛʽʜʨʦʧʦʩʪʠ ʚ ʅʠʞʥʽʭ ʄʣʠʥʘʭ, ʘ ʥʘ ʨ. ʄʝʨʣʦ ï ʚ ʤ. 
ʂʨʘʩʥʦʢʫʪʩʴʢ, ʦʥʦʚʣʶʻʪʴʩʷ ʛʽʜʨʦʧʦʩʪ ʚ ʤ. ɹʦʛʦʜʫʭʽʚ ʪʘ ʥʘ ʨ. ʄʝʨʯʠʢ ï ʚ ʩ. ʄʫʨʘʬʘ; ʚ 1925 
ʨ. ï ʥʘ ʨ. ɺʦʨʩʢʣʘ ï ʩ. ʂʠʰʝʥʴʢʠ; ʚ 1927 ʨ. ï ʥʘ ʨ. ɺʦʨʩʢʣʘ ï ʩ. ʉʦʢʽʣʢʠ. ʆʩʪʘʥʥʽʡ 
ʜʦʚʦʻʥʥʠʡ ʝʪʘʧ ʨʦʟʰʠʨʝʥʥʷ ʤʝʨʝʞʽ ʛʽʜʨʦʧʦʩʪʽʚ ʧʨʠʧʘʚ ʥʘ 1930 ʨ.: ʚʽʜʢʨʠʪʦ ʛʽʜʨʦʧʦʩʪʠ ï 
ʥʘ ʨ. ɺʦʨʩʢʣʘ ï ʚ ʩ. ʂʫʟʝʤʠʥ, ʩ. ʏʝʨʥʝʯʯʠʥʘ, ʩ. ʂʠʨʠʢʽʚʢʘ ʪʘ ʩ. ɺʽʣʴʥʝ, ʥʘ ʨ. ʄʝʨʣʦ ï ʚ ʩ. 
ʄʘʨôʾʥʩʴʢʝ ʪʘ ʤ. ɹʦʛʦʜʫʭʽʚ, ʥʘ ʨ. ɺʦʨʩʢʣʠʮʷ ï ʚ ʩ. ɹʝʨʝʟʽʚʢʘ. ɿʘʛʘʣʦʤ ʽʟ 1914 ʧʦ 1930 ʨʨ. ʚ 
ʙʘʩʝʡʥʽ ʨ. ɺʦʨʩʢʣʠ ʜʽʷʣʦ 27 ʛʽʜʨʦʧʦʩʪʽʚ ï ʪʘʙʣ.12 [19-20]. 

 
ʊʘʙʣʠʮʷ 12. ʇʝʨʝʣʽʢ ʽʩʥʫʶʯʠʭ ʛʽʜʨʦʧʦʩʪʽʚ ʥʘ ʨ. ɺʦʨʩʢʣʘ ʽʟ 1914 ʧʦ 1930 ʨʨ. 

ʅʘʟʚʘ ʨʽʯʢʠ ʅʘʟʚʘ ʛʽʜʨʦʧʦʩʪʘ ʈʽʢ ʟʘʩʥʫʚʘʥʥʷ ʈʽʢ ʟʘʢʨʠʪʪʷ 

ɺʦʨʩʢʣʘ 

ʤ. ʇʦʣʪʘʚʘ 1914 
1927/ ʚʽʜʥʦʚʠʚ ʨʦʙʦʪʫ 

ʚ 1930* 

ʩ. ʂʦʟʠʥʢʘ 1914 
1918/ ʧʦʥʦʚʠʚ ʨʦʙʦʪʫ 

*1964 

ʩ. ʂʠʨʠʢʽʚʢʘ 1914 1918 

ʩ. ʂʣʠʤʽʚʢʘ 1918 1925 

ʩ. ʅʠʞʥʽ ʄʣʠʥʠ (ʚʝʨʭʥʽʡ ʙôʻʬ) 1919 1923 

ʩ. ʅʠʞʥʽ ʄʣʠʥʠ (ʥʠʞʥʽʡ ʙôʻʬ) 1919 1923 

ʩ. ʅʠʞʥʽ ʄʣʠʥʠ (ʚʝʨʭʥʽʡ ʙôʻʬ) 1923 1928/* ʽʥʰʽ ʜʘʥʽ 1938 

ʩ. ʅʠʞʥʽ ʄʣʠʥʠ (ʥʠʞʥʽʡ ʙôʻʬ) 1923 1928/* ʽʥʰʽ ʜʘʥʽ 1938 

ʩ. ʂʠʰʝʥʴʢʠ 1925 1928 

ʩ. ʉʦʢʽʣʢʠ 1927 *1964 

ʩ. ʂʫʟʝʤʠʥ 1930 1937 

ʩ. ʏʝʨʥʝʯʯʠʥʘ 1927 *1964 

ʩ. ʂʠʨʠʢʽʚʢʘ 1930 1937 

ʩ. ɺʽʣʴʥʝ 1930 1941 

ʄʝʨʣʦ 

ʤ. ɹʦʛʦʜʫʭʽʚ 1914 1915 

ʩ. ʃʶʙʽʚʢʘ 1914 1915 

ʩ. ɹʨʠʛʘʜʠʨʽʚʢʘ 1914 1918 

ʤ. ɹʦʛʦʜʫʭʽʚ 1923 1924 

ʩ. ʃʶʙʽʚʢʘ 1915 1916 

ʤ. ʂʨʘʩʥʦʢʫʪʩʴʢ 1916 1918 

ʩ. ʂʨʶʯʠʢ 
(ʚʝʨʭʥʽʡ ʙôʻʬ) 

1919 1924 

ʩ. ʂʨʶʯʠʢ 
(ʥʠʞʥʽʡ ʙôʻʬ) 

1919 1924 

ʤ. ʂʨʘʩʥʦʢʫʪʩʴʢ 1923 1956 

ʩ. ʄʘʨôʾʥʩʴʢʝ 1930 1936 

ʤ. ɹʦʛʦʜʫʭʽʚ 1930 *1964 

ɺʦʨʩʢʣʠʮʷ ʩ. ɹʝʨʝʟʽʚʢʘ 1930 *1964 

ʄʝʨʯʠʢ ʩ. ʄʫʨʘʬʘ 1923 1924 

ʇʨʠʤ̔ʪʢʘ:   * ʜʽʶʯʽ ʥʘ 1964 ʨʽʢ 
 
ɺ ʧʝʨʽʦʜ 1914-1915 ʨʨ. ʚʽʜʙʫʚʘʶʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʨʫʩʣʘ ʉʫʣʠ ʇʦʣʪʘʚʩʴʢʠʤ 

ɻʫʙʟʝʤʦʤ, ʾʾ ʪʦʧʦʛʨʘʬʽʯʥʘ ʟʡʦʤʢʘ ʽʟ ʪʝʭʥʽʯʥʠʤ ʥʽʚʝʣʶʚʘʥʥʷʤ ʟ ʤʝʪʦʶ ʨʝʛʫʣʶʚʘʥʥʷ ʨʽʯʢʠ 
ʪʘ ʦʩʫʰʝʥʥʷ ʙʦʣʽʪ ʚ ʾʾ ʜʦʣʠʥʽ. 

ɺ 1914 ʨ. ʂʠʾʚʩʴʢʠʤ ʦʢʨʫʛʦʤ ʰʣʷʭʽʚ ʩʧʦʣʫʯʝʥʥʷ ʙʫʣʦ ʟʨʦʙʣʝʥʝ ʢʦʤʧʣʝʢʩʥʝ 
ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʯʢʠ ʇʩʝʣ.  

ɿʘʛʘʣʦʤ ʥʘ ʧʦʯʘʪʢʫ ʍʍ ʩʪ. ʚ ʤʝʞʘʭ ʣʽʚʠʭ ʧʨʠʪʦʢ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʚʣʘʜʦʶ 
ʈʦʩʽʡʩʴʢʦʾ ʽʤʧʝʨʽʾ ʧʨʦʚʦʜʠʣʠʩʴ ʨʦʟʨʽʟʥʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʯʦʢ ʥʘ ʧʨʦʭʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡ 
ʚʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ  ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ [13]. 

ʉʘʤʝ ʚ 1920-1930 ʨʨ. ʘʢʪʠʚʥʦ ʜʦʩʣʽʜʞʫʶʪʴ ʣʽʚʽ ʧʨʠʪʦʢʠ ɼʥʽʧʨʘ ʚʽʜʦʤʽ ʛʽʜʨʦʣʦʛʠ 
ʧʦʯʘʪʢʫ ʍʍ ʩʪ. ʆʛʽʻʚʩʴʢʠʡ ɸ.ɺ., ʷʢʠʡ ʚʠʜʘʻ ʥʠʟʢʫ ʧʨʘʮʴ, ʱʦ ʩʪʦʩʫʶʪʴʩʷ ʜʘʥʦʾ ʪʝʤʘʪʠʢʠ, ʘ 
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ʩʘʤʝ: çʇʝʨʝʜʙʘʯʝʥʥʷ ʚʠʩʦʪ ʨʽʚʥʽʚ ʨʽʢ ʚ ʤʝʞʘʭ ʋʢʨʘʾʥʠè 1930 ʨ., çʈʝʞʠʤ ʩʪʦʢʫ ɺʝʨʭʥʴʦʛʦ ʽ 
ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ (ʟʘ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʦ 1929-1930 ʨʨ.)è 1932 ʨ., çʇʨʦ ʦʙʯʠʩʣʝʥʥʷ 
ʣʽʪʥʴʦʛʦ ʩʪʦʢʫ ʟʘʙʦʣʦʯʝʥʠʭ ʨʽʯʦʢè 1935 ʨ., ʜʝ ʟʚʝʨʥʫʚ ʫʚʘʛʫ ʥʘ ʙʘʩʝʡʥ ʨ. ʉʫʣʠ, çɼʦ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʣʽʤʘʪʠʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʙʘʩʝʡʥʽʚ ʨ. ɼʥʽʧʨʘè 1936 ʨ. ʪʘ ʡʦʛʦ ʚʯʠʪʝʣʴ 
ʆʧʧʦʢʦʚ ɭ.ɺ. çɺʦʜʥʽ ʙʘʛʘʪʩʪʚʘ ʋʢʨʘʾʥʠè 1925 ʨ., ʜʝ ʦʧʠʩʫʻ ʚʠʪʨʘʪʠ, ʫʭʠʣʠ ʽ ʛʽʜʨʦʛʨʘʬʽʶ 
ʨʽʯʦʢ ʋʢʨʘʾʥʠ ʚ ʪʦʤʫ ʯʠʩʣʽ ʨ. ɺʦʨʩʢʣʠ. ɿʘʩʣʫʛʦʚʫʻ ʥʘ ʫʚʘʛʫ ʪʘʢʦʞ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦ ʚʦʜʷʥʫ 
ʨʦʩʣʠʥʥʽʩʪʴ ʨʽʯʦʢ ʇʩʝʣ, ʉʫʣʘ ʪʘ ʋʜʘʡ ʘʚʪʦʨʽʚ ʇʽʜʦʧʣʽʯʢʘ ʆ. ʇ. ʪʘ ʄʘʢʘʨʝʚʠʯ ʄ.ʌ. ʷʢʫ ʚʦʥʠ 
ʦʧʠʩʘʣʠ ʚ ʧʨʘʮʽ çʇʨʦ ʚʦʜʷʥʫ ʨʦʩʣʠʥʥʽʩʪʴ ʜʝʷʢʠʭ ʨʽʯʦʢ ʋʈʉʈè 1937 ʨ. [13].   

ɺ 1920-ʭ ʨʨ. ʧʦ ʽʥʽʮʽʘʪʠʚʽ ɺʩʝʨʦʩʽʡʩʴʢʦʛʦ ʮʝʥʪʨʘʣʴʥʦʛʦ ʚʠʢʦʥʘʚʯʦʛʦ ʢʦʤʽʪʝʪʫ 
ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʰʝʥʥʷ ʧʨʦ ʫʪʚʦʨʝʥʥʷ ɼʝʨʞʘʚʥʦʾ ʢʦʤʽʩʽʾ ʧʦ ʝʣʝʢʪʨʠʬʽʢʘʮʽʾ ʈʦʩʽʾ. ɼʘʥʘ 
ʢʦʤʽʩʽʷ ʚ 1920-1929 ʨʨ. ʚʠʢʦʥʘʣʘ ʥʠʟʢʫ ʜʦʩʣʽʜʞʝʥʴ ʨʽʯʦʢ ʢʦʣʠʰʥʴʦʛʦ ʈʘʜʷʥʩʴʢʦʛʦ ʉʦʶʟʫ, 
ʟʦʢʨʝʤʘ ʘʢʪʠʚʥʦ ʜʦʩʣʽʜʞʫʚʘʚʩʷ ʙʘʩʝʡʥ ʨʽʯʢʠ ɼʥʽʧʨʦ ʪʘ ʡʦʛʦ ʧʨʠʪʦʢʠ. ʉʘʤʝ ʚ ʮʝʡ ʯʘʩ ʚ 
ʤʝʞʘʭ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʘʡʦʥʫ ʘʢʪʠʚʥʫ ʨʦʙʦʪʫ ʧʨʦʜʠʣʘ ʦʨʛʘʥʽʟʘʮʽʷ ʋʢʨʤʝʣʽʦʣʽʩʪʦʨʬʩʦʶʟ 
ʪʘ ʡʦʛʦ ʨʝʛʽʦʥʘʣʴʥʽ ʚʽʜʜʽʣʝʥʥʷ ʫ ʂʠʻʚʽ, ʍʘʨʢʦʚʽ, ʃʫʙʥʘʭ ʪʘ ʈʦʤʥʘʭ.  

ʊʘʢ, ʚ 1925-1931 ʨʨ. ʋʢʨʤʝʣʽʦʣʽʩʪʦʨʬʩʦʶʟ ʽ ʂʠʾʚʩʴʢʠʡ ʦʢʨʫʞʥʠʡ ʟʝʤʝʣʴʥʠʡ ʚʽʜʜʽʣ 
ʧʨʦʚʽʚ ʢʦʤʧʣʝʢʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʽ ʪʦʧʦʛʨʘʬʽʯʥʫ ʟʡʦʤʢʫ ʽʟ ʪʝʭʥʽʯʥʠʤ ʥʽʚʝʣʶʚʘʥʥʷʤ ʽʟ ʤʝʪʦʶ 
ʦʩʫʰʝʥʥʷ ʨʫʩʣʘ ʽ ʨʝʛʫʣʶʚʘʥʥʷ ʨʽʯʢʠ ʊʨʫʙʽʞ. 

ɺ 1925-1926 ʨʨ. ʧʨʦʚʝʜʝʥʦ ʪʦʧʦʛʨʘʬʽʯʥʫ ʟʡʦʤʢʫ ʪʘ ʢʦʤʧʣʝʢʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 
ʍʘʨʢʽʚʩʴʢʠʤ ʦʢʨʫʞʥʠʤ ʟʝʤʝʣʴʥʠʤ ʚʽʜʜʽʣʦʤ ʟ ʤʝʪʦʶ ʦʩʫʰʝʥʥʷ ʙʦʣʽʪ ʪʘ ʧʦʜʘʣʴʰʦʶ 
ʤʝʣʽʦʨʘʮʽʻʶ ʩʫʩʽʜʥʽʭ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʚ ʤʝʞʘʭ ʜʦʣʠʥʠ ʨʽʯʢʠ ʄʝʨʣʦ.  

ɺ 1926-1927 ʨʨ. ʙʫʣʘ ʟʨʦʙʣʝʥʘ ʪʦʧʦʛʨʘʬʽʯʥʘ ʟʡʦʤʢʘ, ʛʽʜʨʦʣʦʛʽʯʥʽ, ʛʝʦʣʦʛʽʯʥʽ 
ʜʦʩʣʽʜʞʝʥʥʷ, ʛʽʜʨʦʤʝʪʨʠʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʋʢʨʤʝʣʽʦʣʽʩʪʦʨʬʩʦʶʟʦʤ ʟ ʤʝʪʦʶ ʨʝʛʫʣʶʚʘʥʥʷ 
ʨʽʯʢʠ ʉʫʣʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʩʫʜʥʦʧʣʘʚʩʪʚʘ ʽ ʦʩʫʰʝʥʥʷ ʙʦʣʽʪ ʚ ʾʾ ʜʦʣʠʥʽ. ɺ ʮʝʡ ʧʝʨʽʦʜ ʪʘʢʦʞ 
ʧʨʦʚʦʜʠʣʘʩʴ ʪʦʧʦʛʨʘʬʽʯʥʘ ʟʡʦʤʢʘ, ʛʽʜʨʦʣʦʛʽʯʥʽ, ʛʝʦʣʦʛʽʯʥʽ, ʛʝʦʙʦʪʘʥʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʟ 
ʤʝʪʦʶ ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʩʫʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʽ ʨʝʛʫʣʶʚʘʥʥʷ ʢʣʶʯʦʚʠʭ ʧʨʠʪʦʢ ʉʫʣʠ - ʨʽʯʦʢ 
ʈʦʤʝʥ ʪʘ ʉʣʽʧʦʨʽʜ. ɸ ʚ 1927-1929 ʨʨ. ï ʪʦʧʦʛʨʘʬʽʯʥʘ ʟʡʦʤʢʘ, ʟ ʥʽʚʝʣʶʚʘʥʥʷʤ ʙʦʣʦʪʘ 
çʋʜʘʡè, ʟ ʤʝʪʦʶ ʧʨʦʝʢʪʫʚʘʥʥʷ ʦʩʫʰʫʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʽ ʨʝʛʫʣʶʚʘʥʥʷ ʟʥʦʚʫ ʢʣʶʯʦʚʠʭ ʨʽʯʦʢ 
ʙʘʩʝʡʥʫ ʉʫʣʠ - ʋʜʘʶ, ʇʝʨʝʚʦʜʫ, ʆʨʞʠʮʽ ʪʘ ʏʫʤʛʘʢʫ. ʇʦʰʫʢ ʪʦʨʬôʷʥʠʢʽʚ ʚ ʜʦʣʠʥʽ ʨʽʯʢʠ 
ʋʜʘʡ. ɿʘ 1930 ʨ. ʋʢʨʤʝʣʽʦʣʽʩʪʦʨʬʩʦʶʟʦʤ ʟʜʽʡʩʥʝʥʘ ʪʦʧʦʛʨʘʬʽʯʥʘ ʟʡʦʤʢʘ ʨʽʯʢʠ ʊʝʨʥ ʽʟ 
ʪʝʭʥʽʯʥʠʤ ʥʽʚʝʣʶʚʘʥʥʷʤ ʽʟ ʤʝʪʦʶ ʨʝʛʫʣʶʚʘʥʥʷ ʨʽʯʢʠ ʪʘ ʦʩʫʰʝʥʥʷ ʙʦʣʽʪ ʚ ʾʾ ʜʦʣʠʥʽ. ɺ 1932 
ʨ. ʨʦʙʠʪʴʩʷ ʜʝʪʘʣʴʥʘ ʟʡʦʤʢʘ ʽ ʢʦʤʧʣʝʢʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʙʫʨʽʥʥʷ ʽ ʟʦʥʜʫʚʘʥʥʷ ʙʦʣʽʪ ʟ ʤʝʪʦʶ 
ʾʭ ʦʩʫʰʝʥʥʷ ʥʘ ʨʽʯʮʽ ʈʦʤʝʥ. ɺ 1933-1939 ʨʨ. ʟʜʽʡʩʥʶʚʘʣʘʩʷ ʨʫʩʣʦʚʘ ʟʡʦʤʢʘ ʜʣʷ 
ʧʦʢʨʘʱʝʥʥʷ ʩʫʜʥʦʧʣʘʚʥʠʭ ʫʤʦʚʘʭ ʥʘ ʨʽʯʮʽ ʉʫʣʘ.   

ɺ 1927 ï 1933 ʨʨ. ʟʜʽʡʩʥʶʚʘʣʘʩʴ ʪʦʧʦʛʨʘʬʽʯʥʘ ʟʡʦʤʢʘ ʽʟ ʪʝʭʥʽʯʥʠʤ ʥʽʚʝʣʶʚʘʥʥʷʤ 
ʃʫʙʝʥʩʴʢʠʤ ʽ ʈʦʤʝʥʩʴʢʠʤ ʆɿʆ ʽʟ ʤʝʪʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʝʥʝʨʛʽʾ, ʨʝʛʫʣʶʚʘʥʥʷ, 
ʩʫʜʥʦʧʣʘʚʩʪʚʘ, ʧʨʦʝʢʪʫʚʘʥʥʷ ʤʦʩʪʽʚ ʪʘ ʦʩʫʰʝʥʥʷ ʙʦʣʽʪ ʨʽʯʢʠ ʇʩʝʣ. ɺ 1931-1932 ʨʨ. 
ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʪʦʢ ʇʩʣʘ, ʟʦʢʨʝʤʘ, ʨ. ʆʣʝʰʥʷ ʟ ʤʝʪʦʶ ʧʨʦʝʢʪʫʚʘʥʥʷ ʨʠʙʥʠʭ 
ʩʪʘʚʢʽʚ.  

ɺ 1930 ʨ. ʧʨʦʚʦʜʠʣʘʩʴ ʪʦʧʦʛʨʘʬʽʯʥʘ ʟʡʦʤʢʘ ʽʟ ʪʝʭʥʽʯʥʠʤ ʥʽʚʝʣʶʚʘʥʥʷʤ, ʛʝʦʣʦʛʽʯʥʽ, 
ʛʨʫʥʪʦʚʽ ʽ ʛʽʜʨʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʯʢʠ ɺʦʨʩʢʣʠ  ʽʟ ʤʝʪʦʶ ʟʨʦʰʝʥʥʷ ʟʝʤʝʣʴʥʠʭ ʜʽʣʷʥʦʢ ʽ 
ʙʫʜʽʚʥʠʮʪʚʘ ʇʦʣʪʘʚʩʴʢʦʾ ɻɽʉ. ʇʘʨʘʣʝʣʴʥʦ ʚ ʙʘʩʝʡʥʽ ɺʦʨʩʢʣʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ 
ʟʘʙʦʣʦʯʝʥʠʭ ʜʽʣʷʥʦʢ ʚ ʙʘʩʝʡʥʘʭ ʨʨ. ɼʝʨʥʦʚʘ ʪʘ ʆʣʝʰʥʷ ʟ ʤʝʪʦʶ ʦʩʫʰʝʥʥʷ ʪʘ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʧʘʩʽʚ ʪʦʨʬʫ, ʘ ʥʘ ʨʽʯʮʽ ʄʝʨʯʠʢ ʚʽʜʙʫʚʘʶʪʴʩʷ ʢʦʤʧʣʝʢʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʯʢʠ 
ʟ ʤʝʪʦʶ ʧʨʦʝʢʪʫʚʘʥʥʷ ʩʪʘʚʢʦʚʦʛʦ ʨʠʙʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ɺʩʽ ʧʨʦʝʢʪʠ ʦʯʦʣʶʚʘʣʘ ʽ 
ʜʦʩʣʽʜʞʫʚʘʣʘ ʦʨʛʘʥʽʟʘʮʽʷ ʋʢʨʤʝʣʽʦʣʽʩʪʦʨʬʩʦʶʟ [13]. 

ɺ 1926-1936 ʨʨ. ʚʞʝ ʜʽʷʣʘ ʤʝʨʝʞʘ ʽʟ 5 ʛʽʜʨʦʧʦʩʪʽʚ ʚ ʤʝʞʘʭ ʜʦʣʠʥʠ ʉʫʣʠ. ɺ 1936 ʨ. 
ʜʽʷʣʠ ʛʽʜʨʦʧʦʩʪʠ ʽ ʥʘ ʧʨʠʪʦʢʘʭ ʉʫʣʠ ï ʋʜʘʾ (ʚ ʤ. ʇʨʠʣʫʢʠ ʪʘ ʩ.ʇʽʩʢʠ), ʉʣʽʧʦʨʦʜʽ (ʩ. 
ʆʣʝʢʩʘʥʜʨʽʚʢʘ), ʊʝʨʥʽ (ʩ. ɹʫʜʢʠ), ʈʦʤʝʥʽ (ʩ.ʇʨʦʮʽʚʢʘ), ʉʫʣʠʮʷʩ. ɾʜʘʥʠ), ʈʫʜʘ (ʩ. 
ʉʘʩʠʥʽʚʢʘ), ʩʪʨʫʤʦʢ ʊʝʨʥʠ (ʩ. ʊʝʨʥʠ). ɺ 1938 ʨʦʮʽ ʙʫʜʫʻʪʴʩʷ ʥʦʚʠʡ ʛʽʜʨʦʧʦʩʪ ʥʘ ʧʨʠʪʦʮʽ 
ʉʫʣʠ ï ʨ. ʉʣʽʧʦʨʽʜ ʚ ʩ. ʆʣʝʢʩʘʥʜʨʽʚʮʽ. ɺ 1928-1938 ʨʨ. ʜʽʷʣʘ ʤʝʨʝʞʘ ʽʟ 4 ʛʽʜʨʦʧʦʩʪʽʚ ʥʘ 
ʇʩʣʽ (ʚ 1951 ʨʦʮʽ ʨʦʟʧʦʯʥʝ ʨʦʙʦʪʫ 5 ʛʽʜʨʦʧʦʩʪ ʫ ʤ.ʆʙʦʷʥʴ) ʪʘ  ʛʽʜʨʦʧʦʩʪʠ ʥʘ ʾʾ ʧʨʠʪʦʢʘʭ - ʨ. 
ʇʝʥʘ (ʩʣ. ʇʝʥʠ ʚ 1932 ʨ.), ʨ. ʃʦʢʥʷ (ʩ. ʂʦʟʘʯʘ ʃʦʢʥʷ ʚ 1932 ʨ.), ʨ. ɻʨʫʥʴ-ʊʘʰʘʥʴ (ʩ. 
ʈʦʤʘʥʽʚʢʘ ʚ 1933 ʨ.), ʨ. ʍʦʨʦʣ (ʩ. ʇʝʪʨʽʚʢʘ-ʈʦʤʝʥʩʴʢʘ ʚ 1932 ʨ.) ʪʘ ʥʘ ʨ. ɻʦʚʪʚʽ (ʩ. 
ʄʠʭʥʽʚʢʘ 1933 ʨ.). ɺ 1928-1931 ʨʨ.  ʚʞʝ ʜʽʷʣʦ 3 ʛʽʜʨʦʧʦʩʪʠ ʚ ʙʘʩʝʡʥʽ ɺʦʨʩʢʣʠ (2 ʥʘ ɺʦʨʩʢʣʽ 
ʪʘ 1 ʥʘ ɺʦʨʩʢʣʠʮʽ). ɺ 1933 ʨ. ʥʘ ʣʽʚʽʡ ʧʨʠʪʦʮʽ ɺʦʨʩʢʣʠ ï ʨ. ʂʦʣʦʤʘʢʫ ʩʧʦʨʫʜʞʝʥʦ ʛʽʜʨʦʧʦʩʪ 
ʚ ʩ. ʂʦʚʘʣʽʚʢʘ.  
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ʊʦʙʪʦ ʢʦʥʩʪʘʪʫʻʤʦ ʬʘʢʪ ʧʨʦʪʝ ʱʦ ʧʝʨʰʽ ʧʦʩʪʽʡʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘ ʢʣʶʯʦʚʠʭ ʣʽʚʠʭ 
ʧʨʠʪʦʢʘʭ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʨʦʟʧʦʯʠʥʘʶʪʴʩʷ ʱʝ ʚ ʜʦʚʦʻʥʥʠʭ ʧʝʨʽʦʜ ʽ ʘʢʪʠʚʥʦ 
ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ 1920-1930-ʭ ʨʨ. [20].  

ɺ ʣʠʧʥʽ 1930 ʨʦʢʫ ʩʪʚʦʨʶʻʪʴʩʷ ʧʝʨʰʠʡ ʚ ʋʢʨʘʾʥʽ ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ 
ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʠʡ ʽʥʩʪʠʪʫʪ (ɻɯʄɽɯʅ) ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ɺ.ɸ. ʅʘʟʘʨʦʚʘ. ɻɯʄɽɯʅ ʟʜʽʡʩʥʠʚ 
ʨʷʜ ʝʢʩʧʝʜʠʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʙʘʩʝʡʥʽ ɼʥʽʧʨʘ, ʘ ʡʦʛʦ ʛʽʜʨʦʣʦʛʽʯʥʽ ʦʧʠʩʠ ʽ ʥʘʫʢʦʚʽ ʜʘʥʽ 
ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʦʝʢʪʥʦ-ʙʫʜʽʚʝʣʴʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʧʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʧʨʦʝʢʪʽʚ ʫ ʩʬʝʨʽ 
ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ɿʦʢʨʝʤʘ, ʚ 1932 ï 1935 ʨʨ. ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʦʤʧʣʝʢʩʥʝ 
ʜʦʩʣʽʜʞʝʥʥʷ ʨ. ɺʦʨʩʢʣʠ ʟ ʤʝʪʦʶ ʧʦʙʫʜʦʚʠ ɻɽʉ, ʨʦʙʣʷʪʴʩʷ ʧʨʦʤʽʨʠ ʛʣʠʙʠʥ ʟ ʤʝʪʦʶ 
ʧʦʢʨʘʱʝʥʥʷ ʩʫʜʥʦʧʣʘʚʥʠʭ ʫʤʦʚ. ɸ ʚ 1935-1939 ʨʨ. ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦʩʣʽʜʞʝʥʥʷ ʨ. ʇʩʝʣ ʜʣʷ 
ʧʦʪʨʝʙ ʩʫʜʥʦʧʣʘʚʩʪʚʘ, ʧʦʙʫʜʦʚʠ ʛʽʜʨʦʫʩʪʘʥʦʚʦʢ ʪʘ ʾʾ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ [13]. 

 ɺ ʨʦʢʠ ɼʨʫʛʦʾ ʩʚʽʪʦʚʦʾ ʚʽʡʥʠ ʦʩʦʙʣʠʚʦ ʚʝʣʠʢʫ ʮʽʥʥʽʩʪʴ ʟ ʦʛʣʷʜʫ ʜʦʩʣʽʜʞʝʥʥʷ 
ʛʽʜʨʦʛʨʘʬʽʯʥʦʾ ʩʽʪʢʠ ʃʽʚʦʙʝʨʝʞʞʷ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʤʘʶʪʴ ʢʘʨʪʠ ɻʝʥʝʨʘʣʴʥʦʛʦ ʰʪʘʙʫ 
ʏʝʨʚʦʥʦʾ ɸʨʤʽʾ 1936-1942 ʨʨ. ʚʠʢʦʥʘʥʽ ʚ ʤʘʩʰʪʘʙʽ ʚ 1 ʩʤ ï 500 ʤ ʪʘ ʢʘʨʪʠ ʥʽʤʝʮʴʢʦʾ ʘʨʤʽʾ 
1938-1943 ʨʨ. ʪʘʢʦʞ ʚʠʢʦʥʘʥʽ ʚ ʤʘʩʰʪʘʙʽ ʚ 1 ʩʤ ï 500 ʤ. ɼʘʥʽ ʢʘʨʪʠ ʤʦʞʥʘ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʨʝʧʨʝʟʝʥʪʘʮʽʾ ʛʽʜʨʦʛʨʘʬʽʯʥʦʾ ʤʝʨʝʞʽ ʚ ʧʝʨʰʽʡ ʧʦʣʦʚʠʥʽ ʍʍ ʩʪʦʣʽʪʪʷ. 
ɺʦʥʠ ʻ ʜʦʩʠʪʴ ʜʝʪʘʣʴʥʠʤʠ ʽ ʥʘʦʯʥʠʤʠ, ʟʦʙʨʘʞʘʶʪʴ ʥʘʡʜʨʽʙʥʽʰʽ ʦʙôʻʢʪʠ ʛʽʜʨʦʛʨʘʬʽʯʥʦʾ 
ʤʝʨʝʞʽ ï ʨʽʯʦʢ,  ʧʨʠʪʦʢ ɼʥʽʧʨʘ, IV ʪʘ V ʧʦʨʷʜʢʽʚ, ʜʨʽʙʥʠʭ ʦʟʝʨ ʪʘ ʙʦʣʽʪ. ɻʽʜʨʦʛʨʘʬʽʯʥʫ 
ʤʝʨʝʞʫ ʜʨʫʛʦʾ ʧʦʣʦʚʠʥʠ ʍʍ ʩʪʦʣʽʪʪʷ ʜʦʩʠʪʴ ʜʝʪʘʣʴʥʦ ʟʦʙʨʘʞʝʥʦ ʥʘ ʪʦʧʦʛʨʘʬʽʯʥʠʭ ʢʘʨʪʘʭ 
ɻʝʥʝʨʘʣʴʥʦʛʦ ʰʪʘʙʫ ʈʉʏɸ ʟʘ 1954-1977 ʨʨ., ʚʦʥʠ ʚʠʢʦʥʘʥʽ ʚ ʤʘʩʰʪʘʙʽ ʚ 1 ʩʤ ï 500 ʤ [21-
22]. 

ʇʝʨʽʦʜ ʢʦʤʧʣʝʢʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʣʽʚʠʭ ʧʨʠʪʦʢ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʦʭʦʧʣʶʻ 
ʯʘʩʦʚʠʡ ʚʽʜʨʽʟʦʢ ʽʟ 1943 ʧʦ 2022 ʨʨ. ɺ ʜʘʥʦʤʫ ʧʝʨʽʦʜʽ ʤʦʞʝʤʦ ʚʠʦʢʨʝʤʠʪʠ ʢʣʶʯʦʚʽ 
ʝʪʘʧʠ. ɿʦʢʨʝʤʘ, ʫ 1943 ï 1965 ʨʨ. ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʝʪʘʧ ʥʘʡʙʽʣʴʰʦʾ çʜʨʫʛʦʾ ʭʚʠʣʽè 
ʨʦʟʰʠʨʝʥʥʷ ʛʽʜʨʦʤʝʨʝʞʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʥʘ ʤʘʣʠʭ ʨʽʯʢʘʭ ï ʂʦʣʦʤʘʢ, ʊʘʛʘʤʣʠʢ, ʃʦʟʦʚʘ, 
ʅʝʜʨʘ, ɿʦʣʦʪʦʥʦʰʘ, ɻʨʫʥʴ, ɻʦʚʪʚʘ, ʉʣʽʧʦʨʽʜ, ʇʝʨʝʚʽʜ, ʆʨʞʠʮʷ ʪʦʱʦ. ɺʝʣʠʢʘ ʨʦʙʦʪʘ 
ʙʫʣʘ ʟʨʦʙʣʝʥʘ ɻʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʦʶ ʩʣʫʞʙʦʶ ʋʈʉʈ ʪʘ ʎʝʥʪʨʘʣʴʥʦ-ʯʦʨʥʦʟʝʤʥʠʭ 
ʦʙʣʘʩʪʝʡ ʈʈʌʉʈ ʧʦ ʩʢʣʘʜʘʥʥʶ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʦʧʠʩʽʚ ʨʽʯʦʢ ʃʽʚʦʙʝʨʝʞʞʷ ʉʝʨʝʜʥʴʦʛʦ 
ɼʥʽʧʨʘ ʚ ʧʝʨʽʦʜ ʽʟ 1949 ʧʦ 1960 ʨʨ.  ɺ 1950 ï 1970 ʨʨ. ʪʨʠʚʘʣʘ ʥʦʚʘ ʭʚʠʣʷ ʤʘʩʦʚʦʾ 
ʢʘʪʘʣʦʛʽʟʘʮʽʾ ʨʽʯʦʢ ʨʝʛʽʦʥʫ. ʅʘ 1970 ï 1990 ʨʨ. ʧʨʠʧʘʚ ʝʪʘʧ  ʚʠʜʘʥʥʷ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʪʘ 
ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʧʨʘʮʴ ʧʨʦ ʨʽʯʢʠ ʃʽʚʦʙʝʨʝʞʞʷ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ. ɺ 1990 ï 2022 ʨʨ. 
ʪʨʠʚʘʶʪʴ ʜʚʘ ʧʘʨʘʣʝʣʴʥʠʭ ʝʪʘʧʠ ʜʦʩʣʽʜʞʝʥʥʷ ʣʽʚʠʭ ʧʨʠʪʦʢ ʙʘʩʝʡʥʫ ʉʝʨʝʜʥʴʦʛʦ 
ɼʥʽʧʨʘ - ʝʪʘʧ çʟʛʦʨʪʘʥʥʷè ʩʠʩʪʝʤʠ ʛʽʜʨʦʧʦʩʪʽʚ ʪʘ çʝʢʦʣʦʛʽʯʥʠʡè ʝʪʘʧ ʜʦʩʣʽʜʞʝʥʥʷ 
ʨʽʯʦʢ ʟʘ ʥʘʧʨʷʤʢʘʤʠ: ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜ, ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʛʣʦʙʘʣʴʥʦʾ ʟʤʽʥʠ 
ʢʣʽʤʘʪʫ, ʪʦʱʦ. ʅʘ ʤʝʞʽ ʍʍ ʪʘ ʍʍɯ ʩʪ. ʘʢʪʠʚʥʠʤʠ ʮʝʥʪʨʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʨʽʯʦʢ 
ʃʽʚʦʙʝʨʝʞʞʷ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʩʪʘʣʠ ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, ʋʢʨʘʾʥʩʴʢʠʡ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʠʡ ʽʥʩʪʠʪʫʪ, ɯʥʩʪʠʪʫʪ ʚʦʜʥʠʭ 
ʧʨʦʙʣʝʤ ʽ ʤʝʣʽʦʨʘʮʽʾ ʅɸɸʅ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʚʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ 
ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʇʦʣʪʘʚʩʴʢʠʡ ʦʙʣʘʩʥʠʡ ʮʝʥʪʨ ʟ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʾ 
(ʇʦʣʪʘʚʩʴʢʠʡ ʎɻʄ). 

ʇʽʩʣʷ ʚʠʟʚʦʣʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʈʘʜʷʥʩʴʢʦʛʦ ʉʦʶʟʫ ʚʽʜ ʥʘʮʠʩʪʩʴʢʦʛʦ ʨʝʞʠʤʫ 
ʘʢʪʠʚʽʟʫʚʘʚʩʷ ʧʨʦʮʝʩ ʚʽʜʢʨʠʪʪʷ ʥʦʚʠʭ ʛʽʜʨʦʧʦʩʪʽʚ: ʚ 1943 ʨ. ʥʘ ʨ. ʇʩʝʣ ʚʽʜʢʨʠʪʦ ʛʽʜʨʦʧʦʩʪ ʚ 
ʩ.ʆʙʦʷʥʴ, ʥʘ ʨ. ʆʭʪʠʨʢʘ ʚ ʙʘʩʝʡʥʽ ɺʦʨʩʢʣʠ (ʤ. ʆʭʪʠʨʢʘ), ʚ 1944-1945 ʨʨ. ʥʘ ʨ. ʄʥʦʛʘ (ʩ. 
ɿʘʛʨʝʙʝʣʴʥʝ ʪʘ ʩ. ʃʫʛʦʚʠʢʠ), ʥʘ ɺʦʨʩʢʣʽ (ʩʪ. ʅʦʚʦʙʦʨʠʩʽʚʢʘ), ʨ. ʊʘʛʘʤʣʠʢ (ʧʨʠʪʦʢʘ ɺʦʨʩʢʣʠ 
ʚ ʩ. ʉʝʣʝʱʠʥʘ), ʥʘ ʧʨʠʪʦʮʽ ʊʨʫʙʝʞʫ ï ʅʝʜʨʽ (1945 ʨ. ʚ ʩʤʪ ɹʝʨʝʟʘʥʴ), ʨ. ɿʦʣʦʪʦʥʦʰʽ (1945 
ʨ. ʚ ʤ. ɿʦʣʦʪʦʥʦʰʘ), ʧʨʠʪʦʮʽ ʇʩʣʘ - ɻʨʫʥʴ (1945 ʨ. ʚ ʩ. ʈʠʤʘʨʽʚʢʠ), ʨ. ʃʦʟʦʚʘ (ʧʨʠʪʦʢʘ 
ɺʦʨʩʢʣʠ ʚ ʩ. ʉʦʪʥʠʮʴʢʠʡ ʂʦʟʘʯʦʢ), ʨ. ɺʦʨʩʢʣʠʮʷ (ʩ. ʄʦʢʨʘ ʆʨʣʽʚʢʘ), ʥʘ ʊʨʫʙʝʞʽ ʚ 1946 ʨʦʮʽ 
ʫ ʩʤʪ ɹʘʨʠʰʽʚʢʘ, ʥʘ ʇʩʣʽ ʚ ʩ. ʇʦʪʦʢʠ, ʥʘ ɺʦʨʩʢʣʽ (ʩʪ. ɹʘʢʠʨʽʚʢʘ ʪʘ ʩʪ. ʃʝʱʠʥʽʚʢʘ), ʚ 1947 ʨ. 
ï ʥʘ ɺʦʨʩʢʣʽ (ʩ. ʍʦʪʤʠʞʩʴʢ ʪʘ ʩʪ. ʂʨʫʪʠʡ ɹʝʨʝʛ ʧʦʙʣʠʟʫ ʤ. ʇʦʣʪʘʚʠ), ʘ ʥʘ ɺʦʨʩʢʣʽ ʚ ʤʝʞʘʭ 
ʤ. ʇʦʣʪʘʚʠ ï ʚ 1949 ʨʦʮʽ. ʇʨʦʪʝ ʥʘ ʙʽʣʴʰʦʩʪʽ ʤʘʣʠʭ ʨʽʯʢʘʭ ʮʝʡ ʧʨʦʮʝʩ ʨʦʟʧʦʯʘʚʩʷ ʚ 1950-
ʭ ʨʨ. ʪʘʢ ʷʢ ʚʦʥʠ ʙʫʣʠ ʤʝʥʰ ʚʘʞʣʠʚʠʤʠ ʟ ʧʦʛʣʷʜʫ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʚʽʡʩʴʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ ï 
ʥʘ ʧʨʠʪʦʢʘʭ ʉʫʣʠ, ʇʩʣʘ ʪʘ ɺʦʨʩʢʣʠ ï ʚ 1951 ʨ. ï ʨ. ʄʝʨʣʦ (ʤ. ɹʦʛʦʜʫʭʽʚ), ʨ. ʂʦʣʦʤʘʢ (ʩ. 
ʂʦʚʘʣʽʚʢʘ), ʨ. ʃʦʟʦʚʘ (ʩ. ʉʦʪʥʠʮʴʢʠʡ ʂʦʟʘʯʦʢ), ʨ. ʉʫʜʞʘ (ʩʣ. ɿʘʤʦʩʪʷ),   ʚ 1952 ʨ. ï 
ʨ. ɻʦʚʪʚʘ (ʩ. ʄʠʭʥʽʚʢʘ), ʚ 1953 ʨ. ï ʨʽʯʢʠ ʋʜʘʡ (ʩ. ʂʫʨʽʥʴʢʘ), ʄʥʦʛʘ (ʩ. ɺʦʨʦʥʴʢʠ), ʚ 1954 ʨ. ï 
ʨʽʯʢʠ ʉʣʽʧʦʨʽʜ (ʩ. ʆʣʝʢʩʘʥʜʨʽʚʢʘ), ʆʨʞʠʮʷ (ʩ. ʆʩʪʘʧʽʚʢʘ), ʨ. ɺʦʨʩʢʣʘ (ʩ. ʏʝʨʥʝʯʯʠʥʘ), 
ʂʨʠʚʘ ʈʫʜʘ (ʩ. ʉʚʷʪʠʣʽʚʢʘ), ʚ 1955 ʨ. - ʨʽʯʢʠ ʂʨʦʧʠʚʥʘ (ʩ. ʂʨʦʧʠʚʥʝ), ɯʨʢʣʽʡ (ʩ. ɯʨʢʣʽʾʚ ʪʘ ʩ. 
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ʉʢʦʨʦʜʠʩʪʠʢ), ʆʤʝʣʴʥʠʢ (ʧʨʠʪʦʢʘ ʇʩʣʘ, ʚ ʩ. ʄʦʩʪʠ), ʚ 1956 ʨ. ï ʨʽʯʢʠ ʈʦʤʝʥ (ʩ. ʇʨʦʮʽʚʢʘ), 
ʇʝʨʝʚʽʜ (ʩ. ʉʘʩʠʥʽʚʢʘ), ʇʩʝʣ (ʩ. ʌʝʜʦʨʝʥʢʠ), ɺʦʨʩʢʣʠʮʷ (ʩ. ʄʦʢʨʘ ʆʨʣʽʚʢʘ), ʉʫʭʠʡ 
ʂʘʛʘʤʣʠʢ (ʩʤʪ ɺʝʣʠʢʘ ʂʦʭʘʥʽʚʢʘ), ʨ. ʇʝʥʘ (ʩʣʦʙʽʜʢʘ ʇʝʥʠ), ʥʘ ɺʦʨʩʢʣʽ (ʩ. ɻʦʨʽʰʥʻ ʪʘ ʩ. 
ʂʠʰʝʥʴʢʠ), 1958 ʨ. ï ʨ.ʍʦʨʦʣ (ʦʥʦʚʣʝʥʠʡ ʛʽʜʨʦʧʦʩʪ ʚ ʩ. ʇʝʪʨʽʚʢʘ-ʈʦʤʝʥʩʴʢʘ), ʘ 1959 ʨ. ï 
ʥʘ ʨ. ɺʦʨʩʢʣʘ (ʩʤʪ ʗʢʦʚʣʝʚʦ). ʅʘʡʘʢʪʠʚʥʽʰʘ ʩʪʘʜʽʷ ʩʪʚʦʨʝʥʥʷ ʩʪʘʮʽʦʥʘʨʥʠʭ ʛʽʜʨʦʧʦʩʪʽʚ ʥʘ 
ʣʽʚʠʭ ʧʨʠʪʦʢʘʭ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʚ 1950-ʭ ʨʨ. [20]. 

ʇʽʩʣʷ ʚʠʟʚʦʣʝʥʥʷ ʋʢʨʘʾʥʠ ʚʽʜ ʥʘʮʠʩʪʩʴʢʦʾ ʦʢʫʧʘʮʽʾ, ʨʦʟʧʦʯʘʚʩʷ ʥʦʚʠʡ ʝʪʘʧ ʚ 
ʝʢʩʧʝʜʠʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʨʽʯʦʢ ʙʘʩʝʡʥʫ ɼʥʽʧʨʘ. ʎʽ ʝʢʩʧʝʜʠʮʽʾ ʧʨʦʚʦʜʠʣʠʩʴ ʚʝʣʠʢʦʶ 
ʢʽʣʴʢʽʩʪʶ ʧʨʦʝʢʪʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʪʘ ʙʫʣʠ ʧʦʚôʷʟʘʥʽ ʽʟ ʧʨʦʝʢʪʫʚʘʥʥʷʤ ʩʪʘʚʢʽʚ, ʢʘʩʢʘʜʽʚ ɻɽʉ ʪʘ 
ʪʨʘʥʩʧʦʨʪʥʠʤ ʦʩʚʦʻʥʥʷʤ ʧʨʠʪʦʢ ɼʥʽʧʨʘ.  

ʊʘʢ ʟʦʢʨʝʤʘ ʚ 1949-1954 ʨʨ. ʚʽʜʙʫʚʘʶʪʴʩʷ ʢʦʤʧʣʝʢʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʯʢʠ ʇʩʝʣ 
ʦʨʛʘʥʽʟʘʮʽʻʶ ʋʢʨʛʽʧʨʦʩʽʣʴʝʣʝʢʪʨʦ ʟ ʤʝʪʦʶ ʧʦʙʫʜʦʚʠ ʨʷʜʫ ʤʘʣʠʭ ɻɽʉ, ʘ ʩʘʤʝ ï 
ʄʠʭʘʡʣʽʚʩʴʢʦʾ ʪʘ ɺʝʣʠʢʦ-ɹʘʛʘʯʘʥʩʴʢʦʾ. ɺ 1954 ʨ. ʋʢʨʛʽʧʨʦʩʽʣʴʝʣʝʢʪʨʦ ʟʜʽʡʩʥʶʻ 
ʢʦʤʧʣʝʢʩʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʯʢʠ ɺʦʨʩʢʣʠ ʟ ʤʝʪʦʶ ʧʦʙʫʜʦʚʠ ʅʠʞʥʴʦʤʣʠʥʽʚʩʴʢʦʛʦ ʛʽʜʨʦʚʫʟʣʘ. 

ɺ 1949 ʋʢʨʛʽʧʨʦʚʦʜʙʘʚʦʚʥʘ ʟʜʽʡʩʥʶʻ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʯʢʠ ʉʫʧʽʡ ʟ ʤʝʪʦʶ ʢʦʤʧʣʝʢʩʥʦʛʦ 
ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʘ ʚʞʝ ʚ 1951-1952 ʨʨ. ï ʟʜʽʡʩʥʶʻ ʪʦʧʦʛʨʘʬʽʯʥʫ ʟʡʦʤʢʫ ʽ 
ʛʝʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʫʩʣʘ ʜʘʥʦʾ ʨʽʯʢʠ. 

ɺ 1954-1955 ʨʨ. ï ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʤʧʣʝʢʩʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʋʢʨʜʛʽʧʨʦʚʦʜʛʦʩʧʦʤ ʽʟ 
ʤʝʪʦʶ ʦʩʫʰʝʥʥʷ ʨʫʩʝʣ ʨʨ. ʊʨʫʙʽʞ, ʅʝʜʨʘ ʪʘ ʂʘʨʘʥʴ. ɺ 1956 ʨ. ʚʽʜʙʫʚʘʻʪʴʩʷ ʢʦʤʧʣʝʢʩʥʝ 
ʜʦʩʣʽʜʞʝʥʥʷ ʨ ʆʨʞʠʮʷ ʋʢʨʜʛʽʧʨʦʚʦʜʛʦʩʧʦʤ ʽʟ ʤʝʪʦʶ ʟʨʦʰʝʥʥʷ, ʘ ʚ 1960 ʨ. ʧʨʦʚʦʜʠʪʴʩʷ 
ʪʦʧʦʛʨʘʬʽʯʥʘ ʟʡʦʤʢʘ ʨʽʯʢʠ ʋʩʪʷ (ʃʠʛʘʥʴ) ʚ ʙʘʩʝʡʥʽ ʇʩʣʘ ʟ ʤʝʪʦʶ ʦʩʫʰʝʥʥʷ ʟʘʧʣʘʚʠ ʨʽʯʢʠ. 

 ɺʝʣʠʢʘ ʨʦʙʦʪʘ ʙʫʣʘ ʟʨʦʙʣʝʥʘ ɻʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʦʶ ʩʣʫʞʙʦʶ ʋʈʉʈ ʪʘ 
ʎʝʥʪʨʘʣʴʥʦ-ʯʦʨʥʦʟʝʤʥʠʭ ʦʙʣʘʩʪʝʡ ʈʈʌʉʈ ʧʦ ʩʢʣʘʜʘʥʥʶ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʦʧʠʩʽʚ ʨʽʯʦʢ 
ʃʽʚʦʙʝʨʝʞʞʷ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʚ ʧʝʨʽʦʜ ʽʟ 1949 ʧʦ 1960 ʨʨ.  

ɺ 1949 ʨ. ʋɻʄʉ ʎʏʆ ʧʨʦʚʝʣʦ ʛʽʜʨʦʛʨʘʬʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʯʢʠ ʇʝʥʘ (ʙʘʩʝʡʥ ʇʩʣʘ), ʚ 
1950 ʨ. ï ʧʨʦʚʝʜʝʥʽ ʛʽʜʨʦʛʨʘʬʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʨ. ɹʦʙʨʘʚʘ, ɯʣʴʦʢ, ʉʫʜʞʘ (ʙʘʩʝʡʥ ʇʩʣʘ), ʘ 
ʪʘʢʦʞ - ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʯʢʠ ɺʦʨʩʢʣʠʮʷ (ʙʘʩʝʡʥ ɺʦʨʩʢʣʠ). ɺ 1950 ʨ. ʋɻʄʉ ʋʈʉʈ ʧʨʦʚʦʜʠʪʴ 
ʛʽʜʨʦʛʨʘʬʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʯʢʠ ʉʫʣʘ ʧʦ ʧʨʦʛʨʘʤʽ ɻʋɻʄʉ. ɺ 1951-1952 ʨʨ. ï ʟʜʽʡʩʥʝʥʦ 
ʛʽʜʨʦʛʨʘʬʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʯʢʠ ʇʩʣʘ ʪʘ ʍʦʨʦʣʫ ʧʦ ʧʨʦʛʨʘʤʽ ɻʋɻʄʉ, ʚʠʢʦʥʘʥʝ ʋɻʄʉ ʎʏʆ. 
ɸ ʜʣʷ ʋɻʄʉ ʋʈʉʈ 1951-1953 ʨʨ. ʩʪʘʶʪʴ ʥʘʡʙʽʣʴʰ ʧʨʦʜʫʢʪʠʚʥʠʤʠ. ɺ ʮʝʡ ʯʘʩ ʧʨʦʚʦʜʷʪʴʩʷ 
ʛʽʜʨʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʨ.: ʇʩʣʘ, ʍʦʨʦʣʫ (1951-1952 ʨʨ.), ʈʦʤʝʥʫ, ʋʜʘʶ, ʆʨʞʠʮʽ, 
ʊʨʫʙʝʞʫ, ʅʝʜʨʠ, ʉʫʧʦʶ (1952 ʨ.), ɺʦʨʩʢʣʠ, ʄʝʨʣʦ ʪʘ ʂʦʣʦʤʘʢʫ (1952-1953 ʨʨ.). 
ɿʘʚʝʨʰʫʶʪʴʩʷ ʛʽʜʨʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʣʽʚʠʭ ʧʨʠʪʦʢ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʧʦ ʧʨʦʛʨʘʤʽ 
ɻʋɻʄʉ ʚ 1960 ʨ. - ʜʦʩʣʽʜʞʝʥʥʷʤ ʨʨ. ʉʫʭʘ ʃʦʭʚʠʮʷ ʪʘ ʄʥʦʛʘ ʚ ʙʘʩʝʡʥʽ ʉʫʣʠ.  

ɻʽʜʨʦʛʨʘʬʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʘʣʠ ʜʝʪʘʣʴʥʠʡ ʦʧʠʩ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʽʯʦʢ ʪʘ ʾʭʥʽʭ 
ʧʨʠʪʦʢ. ʂʦʞʥʘ ʨʽʯʢʘ ʤʘʣʘ ʩʚʽʡ ʰʠʬʨ, ʚ ʦʧʠʩʽ ʥʘʚʦʜʠʣʠʩʴ ʜʘʥʽ ʧʨʦ ʤʽʩʮʝ ʚʠʪʦʢʫ ʪʘ ʛʠʨʣʘ ʟ 
ʾʭ ʪʦʯʥʠʤʠ ʢʦʦʨʜʠʥʘʪʘʤʠ, ʚʢʘʟʫʚʘʣʘʩʴ ʟʘʛʘʣʴʥʘ ʜʦʚʞʠʥʘ, ʧʣʦʱʘ ʚʦʜʦʟʙʦʨʫ, ʧʝʨʝʣʽʢ 
ʦʩʥʦʚʥʠʭ ʧʨʠʪʦʢ ʽʟ ʚʢʘʟʽʚʢʦʶ ʽʟ ʷʢʦʛʦ ʙʝʨʝʛʫ ʚʧʘʜʘʻ, ʤʽʩʮʝ ʚʧʘʜʽʥʥʷ ʪʘ ʾʭ ʟʘʛʘʣʴʥʽ ʜʦʚʞʠʥʠ. 
ɺ ʤʝʞʘʭ ʢʦʞʥʦʛʦ ʦʧʠʩʫ ʨʦʙʠʚʩʷ ʩʭʝʤʘʪʠʯʥʠʡ ʧʦʚʟʜʦʚʞʥʽʡ ʧʨʦʬʽʣʴ ʪʘ ʛʨʘʬʽʢ ʥʘʨʦʩʪʘʥʥʷ 
ʧʣʦʱʽ ʙʘʩʝʡʥʫ ʨʽʯʢʠ. ʇʽʩʣʷ ʮʴʦʛʦ ʥʘʜʘʚʘʣʘʩʴ ʟʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ 
ʩʪʦʢʫ ʨʽʯʢʠ, ʾʾ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʝʞʠʤʫ ʪʘ ʜʝʪʘʣʴʥʠʡ ʦʧʠʩ ʨʽʯʢʠ ʧʦ ʾʾ ʦʢʨʝʤʦ ʜʦʩʣʽʜʞʫʚʘʥʠʭ 
ʜʽʣʷʥʢʘʭ. ɺʩʽ ʦʪʨʠʤʘʥʽ ʤʘʪʝʨʽʘʣʠ ʚ ʭʦʜʽ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʣʽʚʠʭ ʧʨʠʪʦʢ ʉʝʨʝʜʥʴʦʛʦ 
ɼʥʽʧʨʘ ʫʚʽʡʰʣʠ ʜʦ ʧʨʘʮʽ çʄʘʪʝʨʽʘʣʠ ʧʦ ʛʽʜʨʦʛʨʘʬʽʾ ʉʈʉʈè ʩʝʨʽʷ çʈʽʢʠè ʪʘ ʙʫʣʠ 
ʥʘʜʨʫʢʦʚʘʥʽ ʧʽʜ ʨʝʜʘʢʮʽʻʶ ɸ.ʇ. ɼʦʤʘʥʠʮʴʢʦʛʦ ʚ ʪʦʤʽ 2 çɹʘʩʝʡʥ ʏʦʨʥʦʛʦ ʪʘ ɸʟʦʚʩʴʢʦʛʦ 
ʤʦʨʽʚ (ʙʝʟ ʂʘʚʢʘʟʫ)è ʫ ʚʠʧʫʩʢʫ 5 çɹʘʩʝʡʥ ʨ. ɼʥʽʧʨʦ ʥʠʞʯʝ ʛʠʨʣʘ ʨ. ɼʝʩʥʘè ʚ 1954 ʨ. [13].  

ɿʘʛʘʣʦʤ ʥʘ ʩʝʨʝʜʠʥʫ ʍʍ ʩʪʦʣʽʪʪʷ ʘʢʪʠʚʥʦ ʜʦʩʣʽʜʞʫʚʘʣʠ ʦʩʦʙʣʠʚʦʩʪʽ ʨʽʯʦʢ 
ʃʽʚʦʙʝʨʝʞʞʷ ɼʥʽʧʨʘ ï ʆʛʽʻʚʩʴʢʠʡ ɸ.ɺ., ɼʨʦʟʜ ʅ.ɯ., ʐʚʝʮʴ ɻ.ɯ. ʪʘ ʏʽʧʧʽʥʛ ɻ.ɸ. çʄʘʪʝʨʽʘʣʠ ʧʦ 
ʪʠʧʽʟʘʮʽʾ ʨʽʯʦʢ ʋʢʨʘʾʥʩʴʢʦʾ ʈʉʈè 1953 ʨ., ʜʝ ʥʘʜʘʶʪʴʩʷ ʛʽʜʨʦʛʨʘʬʽʯʥʽ ʭʘʨʝʢʪʝʨʠʩʪʠʢʠ ʨʽʯʦʢ 
ʋʢʨʘʾʥʠ ʚ ʪʦʤʫ ʯʠʩʣʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʽʯʦʢ ï ʣʽʚʠʭ ʧʨʠʪʦʢ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ; ɹʠʜʽʥ ʌ.ɯ. 
çʇʦʙʫʜʦʚʘ ʛʽʜʨʦʛʨʘʬʽʚ ʩʪʦʢʫ ʚʦʜʠ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʜʝʷʢʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴè 1954 ʨ. ʥʘ 
ʧʨʠʢʣʘʜʽ ʨʽʯʢʠ ɺʦʨʩʢʣʠ; ɺʦʩʢʨʝʩʝʥʩʴʢʠʡ ʂ.ʇ. çʉʪʽʢ ʨʽʯʦʢ ʽ ʪʠʤʯʘʩʦʚʠʭ ʚʦʜʦʪʦʢʽʚ ʥʘ 
ʪʝʨʠʪʦʨʽʾ ʣʽʩʦʩʪʝʧʦʚʦʾ ʽ ʩʪʝʧʦʚʦʾ ʟʦʥ ɭʚʨʦʧʝʡʩʴʢʦʾ ʯʘʩʪʠʥʠ ʉʈʉʈè 1951 ʨ., ʜʝ ʜʝʪʘʣʴʥʦ 
ʦʧʠʩʘʥʦ ʜʦʩʣʽʜʞʫʚʘʥʠʡ ʨʝʛʽʦʥ ʚ ʪʦʤʫ ʯʠʩʣʽ ʽ ʣʽʚʠʭ ʧʨʠʪʦʢ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ; ɾʝʣʻʟʥʷʢ 
ɯ.ɸ. çɻʨʘʬʽʢʠ ʥʘʜʭʦʜʞʝʥʥʷ ʚʝʩʥʷʥʠʭ ʚʦʜʦʧʽʣʴ ʥʘ ʨʽʯʢʘʭ ʋʈʉʈè 1955 ʨ., ʜʝ ʚʽʥ ʨʦʙʠʪʴ 
ʘʢʮʝʥʪ ʜʘʥʠʭ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʷʚʠʱ ʥʘ ʧʨʠʢʣʘʜʽ ʨ. ʍʦʨʦʣ; ʉʝʤʝʥʦʚ ʂ.ʉ., ʇʰʝʥʠʯʥʠʡ ʅ.ɯ. 
çɿʘʧʣʘʚʘ ʨʽʯʢʠ ʊʨʫʙʽʞ ʽ ʾʾ ʦʩʚʦʻʥʥʷè 1956 ʨ., ʜʝ ʘʚʪʦʨʠ ʥʘʜʘʶʪʴ ʛʽʜʨʦʛʨʘʬʽʯʥʫ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʨ. ʊʨʫʙʽʞ; ɹʦʨʩʫʢ ʆ.ʅ. çʐʪʫʯʥʘ ʟʘʨʝʛʫʣʴʦʚʘʥʽʩʪʴ ʩʪʦʢʫ ʤʘʣʠʭ ʨʽʯʦʢ 
ɭʚʨʦʧʝʡʩʴʢʦʾ ʯʘʩʪʠʥʠ ʉʈʉʈè 1957 ʨ., ʜʝ ʟʥʘʯʥʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʣʘʩʴ ʨʽʯʢʘʤ ʉʫʣʘ, ʇʩʝʣ ʪʘ 
ɺʦʨʩʢʣʘ; ʈʦʤʘʥʝʥʢʦ ɺ.ɸ. çʇʨʦʛʥʦʟ ʜʘʪ ʧʦʯʘʪʢʫ ʤʘʢʩʠʤʘʣʴʥʠʭ ʚʝʩʥʷʥʠʭ ʨʽʚʥʽʚ ʥʘ ʨʽʯʢʘʭ 
ʉʝʨʝʜʥʴʦʛʦ ʽ ʅʠʞʥʴʦʛʦ ɼʥʽʧʨʘè 1957 ʨ., ʜʝ ʨʦʙʣʷʪʴʩʷ ʧʨʦʛʥʦʟʠ ʽ ʜʣʷ ʨʽʯʦʢ ʃʽʚʦʙʝʨʝʞʞʷ 
ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ï ʉʫʣʠ, ʇʩʣʘ, ɺʦʨʩʢʣʠ; ʂʨʠʞʘʥʽʚʩʴʢʘ ɸ.ɹ., ɼʦʚʛʘ ʅ.ɯ. çɿʘʣʝʞʥʦʩʪʽ ʜʣʷ 
ʧʨʦʛʥʦʟʽʚ ʚʝʩʥʷʥʦʛʦ ʩʪʦʢʫ ʨʽʯʦʢ ʋʢʨʘʾʥʠè 1960 ʨ., ʜʝ ʙʝʨʫʪʴʩʷ ʜʦ ʫʚʘʛʠ ʥʘʚʝʜʝʥʽ 
ʦʩʦʙʣʠʚʦʩʪʽ ʨʽʯʦʢ ʉʫʣʘ, ʇʩʝʣ ʪʘ ɺʦʨʩʢʣʘ. ʎʽʢʘʚʦʶ ʧʨʘʮʝʶ ʻ  ʪʘʢʦʞ ʢʥʠʛʘ ʐʚʝʮʷ ɻ.ɯ. 
çɺʦʜʥʽʩʪʴ ɼʥʽʧʨʘè 1960 ʨ., ʜʝ ʨʦʟʛʣʷʥʫʪʦ ʚʦʜʥʽʩʪʴ ɼʥʽʧʨʘ ʟ ʯʘʩʽʚ ʥʝʦʣʽʪʫ ʜʦ ʩʝʨʝʜʠʥʠ ʍʍ 
ʩʪ. [13]. 

ɺ 1957 ʨʦʮʽ ʧʽʜ ʨʝʜʘʢʮʽʻʶ ʐʚʝʮʷ ɻ.ɯ., ɼʨʦʟʜʘ ʅ. ɯ., ʃʝʚʯʝʥʢʘ ʉ. ʇ.  ʚʠʜʘʻʪʴʩʷ 
çʂʘʪʘʣʦʛ ʨʽʯʦʢ ʋʢʨʘʾʥʠè. ʂʘʪʘʣʦʛ ʚʢʣʶʯʘʻ ʨʽʯʢʠ, ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʈʉʈ. ɺ ʤʝʞʘʭ 
ʃʽʚʦʙʝʨʝʞʞʷ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʘʚʪʦʨʠ ʚʠʜʽʣʷʶʪʴ ʪʘ ʧʝʨʝʨʘʭʦʚʫʶʪʴ 216 ʨʽʯʦʢ ʜʦʚʞʠʥʦʶ 
ʧʦʥʘʜ 10 ʢʤ ʚ ʤʝʞʘʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʫʙʙʘʩʝʡʥʽʚ. ɿʥʦʚʫ ʚʽʜʤʽʯʘʻʤʦ ʥʘʡʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ 
ʧʨʠʪʦʢ ʚ ʤʝʞʘʭ ʨʽʯʦʢ ʉʫʣʠ, ʇʩʣʘ ʪʘ ɺʦʨʩʢʣʠ. ɸʚʪʦʨʠ çʂʘʪʘʣʦʛʫ ʨʽʯʦʢ ʋʢʨʘʾʥʠè ʥʘʜʘʶʪʴ 
ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʢʦʞʥʫ ʨʽʯʢʫ, ʘ ʩʘʤʝ ʾʾ ʜʦʚʞʠʥʫ, ʧʦʭʠʣ, ʧʣʦʱʫ ʙʘʩʝʡʥʫ, ʚʽʜʩʪʘʥʴ ʚʽʜ ʛʠʨʣʘ 
ʦʩʥʦʚʥʦʾ ʨʽʯʢʠ ʜʦ ʤʽʩʮʷ ʚʧʘʜʽʥʥʷ, ʤʽʩʮʝ ʚʧʘʜʽʥʥʷ, ʧʨʘʚʘ ʯʠ ʣʽʚʘ ʧʨʠʪʦʢʘ. ʗʢʱʦ ʧʦʨʽʚʥʷʪʠ 
çʂʘʪʘʣʦʛ ʨʽʯʦʢ ʋʢʨʘʾʥʠè ʧʽʜ ʨʝʜʘʢʮʽʻʶ ʐʚʝʮʷ ɻ.ɯ., ɼʨʦʟʜʘ ʅ. ɯ., ʃʝʚʯʝʥʢʘ ʉ. ʇ.  ʽʟ 
ʢʘʪʘʣʦʛʦʤ ʨʽʯʦʢ ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʙʘʩʝʡʥʫ ʇ.ʄʘʰʪʘʢʦʚʘ çʉʧʠʩʦʢ ʨʝʢ ɼʥʝʧʨʦʚʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. 
ʉ ʢʘʨʪʦʡ ʠ ʘʣʬʘʚʠʪʥʳʤ ʫʢʘʟʘʪʝʣʝʤè ʟʘ 1913 ʨ., ʤʦʞʥʘ ʧʦʙʘʯʠʪʠ, ʱʦ 353 ʨʽʯʢʠ 
ʃʽʚʦʙʝʨʝʞʞʷ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʤʘʶʪʴ ʜʦʚʞʠʥʫ ʤʝʥʰʝ 10 ʢʤ ï ʪʘʙʣ.13 [23]. 

 

ʊʘʙʣʠʮʷ 13. ʈʽʯʢʦʚʘ ʤʝʨʝʞʘ ʣʽʚʠʭ ʧʨʠʪʦʢ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʟʛʽʜʥʦ ʢʘʪʘʣʦʛʫ ʨʽʯʦʢ 
çʂʘʪʘʣʦʛ ʨʽʯʦʢ ʋʢʨʘʾʥʠè ʧʽʜ ʨʝʜʘʢʮʽʻʶ ʐʚʝʮʷ ɻ.ɯ., ɼʨʦʟʜʘ ʅ. ɯ., ʃʝʚʯʝʥʢʘ ʉ. ʇ. ʟʘ 1957 ʨ.  

ʅʘʟʚʘ ʙʘʩʝʡʥʫ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʂʽʣʴʢʽʩʪʴ ʨʽʯʦʢ ʚ ʤʝʞʘʭ ʢʦʞʥʦʛʦ ʩʫʙʙʘʩʝʡʥʫ 

ɹʘʩʝʡʥ ʊʨʫʙʝʞʫ 12 

ɹʘʩʝʡʥ ʉʫʧʦʶ 4 

ɹʘʩʝʡʥ ʉʫʣʠ 73 

ɹʘʩʝʡʥ ʇʩʣʘ 60 

ɹʘʩʝʡʥ ɺʦʨʩʢʣʠ 58 

ɹʘʩʝʡʥ ʂʦʚʨʘʶ 1 

ɹʘʩʝʡʥ ɿʦʣʦʪʦʥʦʰʽ 3 

ɹʘʩʝʡʥ ɯʨʢʣʝʶ 1 

ɹʘʩʝʡʥ ʂʘʛʘʤʣʠʢʫ 1 

ɯʥʰʽ ʙʘʩʝʡʥʠ 3 

ɿʘʛʘʣʦʤ 216 
 

ɺ 1959 ʨʦʮʽ ʚʽʜʢʨʠʚʘʶʪʴʩʷ ʛʽʜʨʦʧʦʩʪʠ ʥʘ ʊʨʫʙʝʞʽ ʚ ʩ. ɿʘʚʦʨʠʯʽ ʪʘ ʩ. ɻʘʡʰʠʥ, ʦʙʠʜʚʘ 
ʙʫʣʠ ʫ ʚʽʜʘʥʥʽ ʋɻʄʉ ʋʈʉʈ. ɼʽʶʯʠʤʠ, ʦʢʨʽʤ ʜʘʥʠʭ ʛʽʜʨʦʧʦʩʪʽʚ, ʥʘ 1964 ʨ. ʟʘʣʠʰʘʣʠʩʴ 
ʪʘʢʦʞ ʧʦʩʪʠ ʚ ʩʤʪ ɹʘʨʠʰʽʚʮʽ ʪʘ ʩʤʪ ɹʝʨʝʟʘʥʴ ʥʘ ʨ.ʅʝʜʨʽ.  

ʅʘ ʨ.ʉʫʧʽʡ ʚ ʜʘʥʠʡ ʯʘʩ ʜʽʷʚ ʣʠʰʝ ʦʜʠʥ ʛʽʜʨʦʧʦʩʪ ʚ ʩ. ʇʽʱʘʥʦʤʫ. ʅʘ ʜʨʽʙʥʠʭ ʣʽʚʠʭ 
ʧʨʠʪʦʢʘʭ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ, ʪʘʢʠʭ ʷʢ ʂʨʦʧʠʚʥʘ ʪʘ ɯʨʢʣʽʡ, ʛʽʜʨʦʧʦʩʪʠ ʙʫʣʠ ʣʽʢʚʽʜʦʚʘʥʽ ʚ 
1956 ʨ. ʽ ʣʠʰʝ ʥʘ ʨ. ɿʦʣʦʪʦʥʦʰʘ ʟʘʣʠʰʠʚʩʷ ʜʽʶʯʠʡ ʧʦʩʪ ï ʪʘʙʣ.14 [20].  

 

ʊʘʙʣʠʮʷ 14. ʇʝʨʝʣʽʢ ʽʩʥʫʶʯʠʭ ʛʽʜʨʦʧʦʩʪʽʚ ʥʘ ʨʨ. ɿʦʣʦʪʦʥʦʰʘ, ʂʨʦʧʠʚʥʘ ʪʘ ɯʨʢʣʽʡ ʽʟ 1944 
ʧʦ 1964 ʨʨ. 

ʅʘʟʚʘ ʨʽʯʢʠ ʅʘʟʚʘ ʛʽʜʨʦʧʦʩʪʘ ʈʽʢ ʟʘʩʥʫʚʘʥʥʷ ʈʽʢ ʟʘʢʨʠʪʪʷ 

ɿʦʣʦʪʦʥʦʰʘ ʤ. ɿʦʣʦʪʦʥʦʰʘ 1944 *1964 

ʂʨʦʧʠʚʥʘ ʩ. ʂʨʦʧʠʚʥʝ 1954 1956 

ɯʨʢʣʽʡ 
ʩ. ɯʨʢʣʽʾʚ 1954 1956 

ʩ. ʉʢʦʨʦʜʠʩʪʠʢ 1954 1954 

ʇʨʠʤ̔ʪʢʘ:   * ʜʽʶʯʽ ʥʘ 1964 ʨʽʢ 
 

ɺ ʙʘʩʝʡʥʽ ʉʫʣʠ ʥʘ 1964 ʨ. ʧʨʦʜʦʚʞʫʚʘʣʠ ʩʚʦʶ ʨʦʙʦʪʫ ʛʽʜʨʦʧʦʩʪʠ ʥʘ ʨ. ʉʫʣʽ ʚ 
ʩ. ɿʝʣʝʥʢʽʚʢʘ (ʚʽʜʢʨʠʪʠʡ 1931 ʨ.), ʤ. ʈʦʤʥʠ, ʩ. ʉʥʷʪʠʥ, ʤ. ʃʫʙʥʠ, ʘ ʪʘʢʦʞ ʥʘ ʾʾ ʧʨʠʪʦʢʘʭ ʨ. 
ʊʝʨʥ ʚ ʩ. ɹʫʜʢʠ, ʥʘ ʨ. ʈʦʤʝʥ ʚ ʩ. ʇʨʦʮʽʚʢʘ, ʥʘ ʨ. ʋʜʘʡ ʚ ʤ. ʇʨʠʣʫʢʠ, ʥʘ ʨ. ʇʝʨʝʚʽʜ ʚ ʩ. 
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ʉʘʩʠʥʽʚʢʘ, ʥʘ ʨ.ʄʥʦʛʘ ʚ ʩ.ɺʦʨʦʥʴʢʠ, ʥʘ ʨ.ʉʣʽʧʦʨʽʜ ʚ ʆʣʝʢʩʘʥʜʨʽʚʮʽ ʪʘ ʥʘ ʨ. ʆʨʞʠʮʷ ʚ 
ʩ.ʆʩʪʘʧʽʚʢʘ.  

ɺ 1956 ʨʦʮʽ ʟʘʢʨʠʚʘʻʪʴʩʷ ʻʜʠʥʠʡ ʛʽʜʨʦʧʦʩʪ ʚ ʩ. ʉʚʷʪʠʣʽʚʢʘ ʥʘ ʨ. ʂʨʠʚʘ ʈʫʜʘ, ʘ ʚ 1957 
ʨʦʮʽ ʣʽʢʚʽʜʦʚʘʥʦ ʻʜʠʥʠʡ ʛʽʜʨʦʧʦʩʪ ʥʘ ʨ. ʂʘʛʘʤʣʠʢ ʫ ʩʤʪ. ɺʝʣʠʢʘ ʂʦʭʘʥʽʚʢʘ.   

ɺ ʙʘʩʝʡʥʽ ʇʩʣʘ ʟʘʣʠʰʠʣʠʩʴ ʜʽʶʯʠʤʠ ʥʘ 1964 ʨ. ʥʘʩʪʫʧʥʽ ʛʽʜʨʦʧʦʩʪʠ: ʚ ʩ. ʆʙʦʷʥʴ, ʩ. 
ʂʨʫʧʝʮʴ, ʤ. ʉʫʤʠ, ʤ. ɻʘʜʷʯ, ʩ. ɿʘʧʩʽʣʣʷ, ʩ. ʌʝʜʦʨʝʥʢʠ, ʩ. ʇʦʪʦʢʠ, ʥʘ ʧʨʠʪʦʢʘʭ ʇʩʣʘ ï ʨ. 
ʇʝʥʘ (ʩʣ. ʇʝʥʠ), ʨ. ʉʫʜʞʘ (ʩʣ. ɿʘʤʦʩʪʷ), ʨ. ɻʨʫʥʴ (ʩ. ʈʠʤʘʨʽʚʢʘ), ʨ. ʍʦʨʦʣ (ʩ. ʇʝʪʨʽʚʢʘ-
ʈʦʤʝʥʩʴʢʘ ʪʘ ʤ. ʄʠʨʛʦʨʦʜ) ʪʘ ʥʘ ʨ. ɻʦʚʪʚʽ (ʩ. ʄʠʭʥʽʚʢʘ). 

ɺ ʙʘʩʝʡʥʽ ɺʦʨʩʢʣʠ ʥʘ 1964 ʨ. ʛʽʜʨʦʧʦʩʪʠ ʜʽʷʣʠ ʥʘ ʨ. ɺʦʨʩʢʣʘ ï ʩʤʪ. ʗʢʦʚʣʝʚʦ, ʩ. 
ʂʦʟʠʥʢʘ, ʩʪ. ɹʘʢʠʨʽʚʢʘ, ʩ. ʏʝʨʥʝʯʯʠʥʘ, ʩʪ. ʂʨʫʪʠʡ ʙʝʨʝʛ, ʤ. ʇʦʣʪʘʚʘ, ʩʪ. ʃʝʱʠʥʽʚʢʘ, ʩ. 
ʉʦʢʽʣʢʠ, ʥʘ ʨ. ɺʦʨʩʢʣʠʮʽ ï ʚ ʩ. ʄʦʢʨʘ ʆʨʣʽʚʢʘ ʪʘ ʩ. ɹʝʨʝʟʽʚʢʘ ʪʘ ʥʘ ʨ. ʄʝʨʣʦ ʚ ʤ. 
ɹʦʛʦʜʫʭʦʚʽ [20]. 

ʋ 1984 ʨ. ʜʽʶʯʽ ʛʽʜʨʦʧʦʩʪʠ ʚ ʨʦʟʨʽʟʽ ʙʘʩʝʡʥʽʚ ʣʽʚʠʭ ʧʨʠʪʦʢ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʤʘʣʠ 
ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ, ʱʦ ʧʦʜʘʥʦ ʚ ï ʪʘʙʣ.15 [24]: 

 
ʊʘʙʣʠʮʷ 15. ʇʝʨʝʣʽʢ ʽʩʥʫʶʯʠʭ ʛʽʜʨʦʧʦʩʪʽʚ ʥʘ ʨʽʯʢʘʭ ʣʽʚʦʙʝʨʝʞʥʦʾ ʯʘʩʪʠʥʠ ʉʝʨʝʜʥʴʦʛʦ 

ɼʥʽʧʨʘ ʩʪʘʥʦʤ ʥʘ 1984 ʨ. 

ɹʘʩʝʡʥ ʨʽʯʢʠ ʅʘʟʚʘ ʨʽʯʢʠ ʅʘʟʚʘ ʛʽʜʨʦʧʦʩʪʘ ʈʽʢ ʟʘʩʥʫʚʘʥʥʷ ʈʽʢ ʟʘʢʨʠʪʪʷ 

ʊʨʫʙʽʞ 

ʊʨʫʙʽʞ 

ʩ. ɿʘʚʦʨʠʯʽ 1959 *1984 

ʩ. ʈʫʩʘʥʽʚ 1963 *1984 

ʩʤʪ.ɹʘʨʠʰʽʚʢʘ 1945 *1984 

ʤ. ʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʴʢʠʡ 1925 *1984 

ɯʣʴʪʘ ʩ. ʉʝʣʠʯʽʚʢʘ 1963 *1984 

ʅʝʜʨʘ ʤ. ɹʝʨʝʟʘʥʴ 1930 *1984 

ɹʨʦʚʘʨʢʘ ʩ. ʄʘʨôʷʥʽʚʢʘ 1972 *1984 

ʉʫʧʽʡ ʉʫʧʽʡ ʩ. ʇʽʱʘʥʝ 1927 *1984 

ɿʦʣʦʪʦʥʦʰʢʘ ɿʦʣʦʪʦʥʦʰʢʘ ʤ. ɿʦʣʦʪʦʥʦʰʘ 1944 *1984 

ʉʫʣʘ 

ʉʫʣʘ 

ʩ. ɿʝʣʝʥʢʽʚʢʘ 1931 *1984 

ʤ. ʈʦʤʥʠ 1925 *1984 

ʩ. ʉʥʽʪʠʥ 1927 *1984 

ʤ. ʃʫʙʥʠ 1914 *1984 

ʊʝʨʥ ʩ. ɹʫʜʢʠ 1931 1975 

ʈʦʤʝʥ ʤ. ʈʦʤʥʠ 1915 *1984 

ʋʜʘʡ ʤ. ʇʨʠʣʫʢʠ 1925 *1984 

 ʩ. ʂʫʨʽʥʴʢʘ 1953 *1984 

ʇʝʨʝʚʽʜ ʩ. ʉʘʩʠʥʽʚʢʘ 1929 *1984 

ʄʥʦʛʘ ʩ. ɺʦʨʦʥʴʢʠ 1953 *1984 

ʉʣʽʧʦʨʽʜ ʩ. ʆʣʝʩʘʥʜʨʽʚʢʘ 1932 *1984 

ʆʨʞʠʮʷ ʩ. ʄʘʷʢʽʚʢʘ 1927 *1984 

ʇʩʝʣ 

ʇʩʝʣ 

ʤ. ʉʫʤʠ 1908 *1984 

ʤ. ɻʘʜʷʯ 1914 *1984 

ʩ. ʗʨʝʩʴʢʠ 1946 *1984 

ʩ. ɿʘʧʩʽʣʣʷ 1927 *1984 

ɻʨʫʥʴ ʩ. ʈʠʤʘʨʽʚʢʘ 1943 1976 

ʍʦʨʦʣ 
ʩ. ʇʝʪʨʽʚʢʘ-ʈʦʤʝʥʩʴʢʘ 1932 1975 

ʤ. ʄʠʨʛʦʨʦʜ 1914 *1984 

ɻʦʚʪʚʘ ʩ. ʄʠʭʥʽʚʢʘ 1933 *1984 

ɺʦʨʩʢʣʘ 

ɺʦʨʩʢʣʘ 

ʩ. ʏʝʨʥʝʯʯʠʥʘ 1927 *1984 

ʤ. ʇʦʣʪʘʚʘ 1914 *1984 

ʤ. ʂʦʙʝʣʷʢʠ 1965 *1984 

ʩ. ʉʦʢʽʣʢʘ 1927 1965 

ɺʦʨʩʢʣʠʮʷ ʩ. ɹʝʨʝʟʽʚʢʘ 1930 *1984 

ʄʝʨʣʦ ʤ. ɹʦʛʦʜʫʭʽʚ 1915 *1984 

ʇʨʠʤ̔ʪʢʘ:   * ʜʽʶʯʽ ʥʘ 1964 ʨʽʢ 
 

ʊʦʙʪʦ ʥʘ 1984 ʨ. ʚ ʤʝʞʘʭ ʙʘʩʝʡʥʫ ʊʨʫʙʝʞʫ ʜʽʶʯʠʭ ʛʽʜʨʦʧʦʩʪʽʚ ʥʘʨʘʭʦʚʫʚʘʣʦʩʴ ï 7, ʚ 
ʙʘʩʝʡʥʽ ʉʫʧʦʶ ï 1, ɿʦʣʦʪʦʥʦʰʽ ï 1, ʉʫʣʠ ï 11, ʇʩʣʘ ï 6 ʪʘ ɺʦʨʩʢʣʠ ï 5. ɿʘʛʘʣʦʤ ʚ ʤʝʞʘʭ 
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ʣʽʚʦʙʝʨʝʞʞʷ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʜʽʷʚ 31 ʛʽʜʨʦʧʦʩʪ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 1964 ʨ. ʢʦʣʠ ʾʭ ʽʩʥʫʚʘʣʦ 
42, ʚ ʙʘʩʝʡʥʽ ʊʨʫʙʝʞʫ ï 4, ʉʫʧʦʶ ï 1, ɿʦʣʦʪʦʥʦʰʽ ï 1, ʉʫʣʠ ï 11, ʇʩʣʘ ï 14 ʪʘ ɺʦʨʩʢʣʠ ï 
11. ɸ ʥʘ 1930 ʨ. ʚʩʽʭ ʛʽʜʨʦʧʦʩʪʽʚ ʚ ʤʝʞʘʭ ʙʘʩʝʡʥʽʚ ʣʽʚʠʭ ʧʨʠʪʦʢ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ 
ʥʘʨʘʭʦʚʫʚʘʣʦʩʴ 90 - ʚ ʙʘʩʝʡʥʽ ʊʨʫʙʝʞʫ ï 7, ʉʫʧʦʶ ï 11, ʉʫʣʠ ï 24, ʇʩʣʘ ï 21 ʪʘ ɺʦʨʩʢʣʠ ï 
27. 

ʅʘ ʧʦʯʘʪʢʫ ʍʍɯ ʩʪ. ʚ ʤʝʞʘʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʙʘʩʝʡʥʽʚ ʨʽʯʦʢ ʢʽʣʴʢʽʩʪʴ ʛʽʜʨʦʧʦʩʪʽʚ ʩʪʘʻ 
ʱʝ ʤʝʥʰʦʶ ʽ ʥʘʨʘʭʦʚʫʻ ʩʴʦʛʦʜʥʽ ʪʽʣʴʢʠ 22 ʦʙôʻʢʪʠ [25]. ʇʦʜʘʻʤʦ ʽʥʬʦʨʤʘʮʽʶ ʚ ʨʦʟʨʽʟʽ 
ʦʢʨʝʤʠʭ ʙʘʩʝʡʥʽʚ ʣʽʚʠʭ ʧʨʠʪʦʢ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘï ʪʘʙʣ.16: 

 

ʊʘʙʣʠʮʷ 16. ʇʝʨʝʣʽʢ ʽʩʥʫʶʯʠʭ ʛʽʜʨʦʧʦʩʪʽʚ ʥʘ ʨʽʯʢʘʭ ʣʽʚʦʙʝʨʝʞʥʦʾ ʯʘʩʪʠʥʠ ʉʝʨʝʜʥʴʦʛʦ 
ɼʥʽʧʨʘ ʩʪʘʥʦʤ ʥʘ 2022 ʨ. 

ɹʘʩʝʡʥ ʨʽʯʢʠ ʅʘʟʚʘ ʨʽʯʢʠ ʅʘʟʚʘ ʛʽʜʨʦʧʦʩʪʘ ʈʽʢ ʟʘʩʥʫʚʘʥʥʷ 

ʊʨʫʙʽʞ 
ʊʨʫʙʽʞ 

ʩʤʪ.ɹʘʨʠʰʽʚʢʘ 1945 

ʤ. ʇʝʨʝʷʩʣʘʚ-ʍʤʝʣʴʥʠʮʴʢʠʡ 1925 

ʅʝʜʨʘ ʤ. ɹʝʨʝʟʘʥʴ 1930 

ʉʫʧʽʡ ʉʫʧʽʡ ʩ. ʇʽʱʘʥʝ 1927 

ɿʦʣʦʪʦʥʦʰʢʘ ɿʦʣʦʪʦʥʦʰʢʘ ʤ. ɿʦʣʦʪʦʥʦʰʘ 1944 

ʉʫʣʘ 

ʉʫʣʘ 

ʩ. ɿʝʣʝʥʢʽʚʢʘ 1931 

ʤ. ʈʦʤʥʠ 1925 

ʤ. ʃʫʙʥʠ 1914 

ʈʦʤʝʥ ʤ. ʈʦʤʥʠ 1915 

ʋʜʘʡ ʤ. ʇʨʠʣʫʢʠ 1925 

ʇʝʨʝʚʽʜ ʩ. ʉʘʩʠʥʽʚʢʘ 1929 

ʉʣʽʧʦʨʽʜ ʩ. ʆʣʝʩʘʥʜʨʽʚʢʘ 1932 

ʆʨʞʠʮʷ ʩ. ʄʘʷʢʽʚʢʘ 1927 

ʇʩʝʣ 

ʇʩʝʣ 

ʤ. ʉʫʤʠ 1908 

ʤ. ɻʘʜʷʯ 1914 

ʩ. ɿʘʧʩʽʣʣʷ 1927 

ʍʦʨʦʣ ʤ. ʄʠʨʛʦʨʦʜ 1914 

ɻʦʚʪʚʘ ʩ. ʄʠʭʥʽʚʢʘ 1933 

ɺʦʨʩʢʣʘ 
ɺʦʨʩʢʣʘ 

ʩ. ʏʝʨʥʝʯʯʠʥʘ 1927 

ʤ. ʇʦʣʪʘʚʘ 1914 

ʤ. ʂʦʙʝʣʷʢʠ 1965 

ʄʝʨʣʦ ʤ. ɹʦʛʦʜʫʭʽʚ 1915 

 

ʅʘ 2022 ʨ. ʚ ʙʘʩʝʡʥʽ ʊʨʫʙʝʞʫ ʽʩʥʫʚʘʣʦ 3 ʛʽʜʨʦʧʦʩʪʠ, ʚ ʙʘʩʝʡʥʽ ʉʫʧʦʶ ï 1, ɿʦʣʦʪʦʥʦʰʽ 
ï 1, ʉʫʣʠ ï 8, ʇʩʣʘ ï 5 ʪʘ ɺʦʨʩʢʣʠ ï 4. 

ɺ ʜʨʫʛʽʡ ʧʦʣʦʚʠʥʽ ʍʍ, ʧʦʯʘʪʢʫ ʍʍɯ ʩʪ. ʘʢʪʠʚʥʠʤʠ ʮʝʥʪʨʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʨʽʯʦʢ 
ʃʽʚʦʙʝʨʝʞʞʷ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʩʪʘʣʠ ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ 
ʐʝʚʯʝʥʢʘ, ʋʢʨʘʾʥʩʴʢʠʡ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʠʡ ʽʥʩʪʠʪʫʪ, ɯʥʩʪʠʪʫʪ ʚʦʜʥʠʭ ʧʨʦʙʣʝʤ ʽ 
ʤʝʣʽʦʨʘʮʽʾ ʅɸɸʅ, ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʚʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ 
ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʇʦʣʪʘʚʩʴʢʠʡ ʦʙʣʘʩʥʠʡ ʮʝʥʪʨ ʟ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʾ (ʇʦʣʪʘʚʩʴʢʠʡ 
ʎɻʄ). 

ɿʦʢʨʝʤʘ ʚ ʨʦʟʨʽʟʽ ʦʢʨʝʤʠʭ ʚʯʝʥʠʭ ʢʦʤʧʣʝʢʩʥʘ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 
ʨʽʯʦʢ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ ʧʦʜʘʥʘ ʚ ʧʨʘʮʷʭ ɺ.ɺ. ɻʨʝʙʝʥʷ. ʌʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʧʘʨʘʤʝʪʨʠ 
ʙʘʩʝʡʥʫ ɼʥʽʧʨʘ ʜʦʙʨʝ ʚʠʩʚʽʪʣʝʥʽ ʚ ʨʦʙʦʪʘʭ ɺ.ɯ. ɺʠʰʥʝʚʩʴʢʦʛʦ [26], ɺ.ʂ. ʍʽʣʴʯʝʚʩʴʢʦʛʦ, ɯ.ʄ. 
ʈʦʤʘʩʷ, ʄ.ɯ. ʈʦʤʘʩʷ, ɺ.ɺ. ɻʨʝʙʝʥʷ, ɯ.ʆ. ʐʝʚʯʫʢ, ʆ.ɺ. ʏʫʥʘʨʴʦʚʘ [27]. ʂʦʤʧʣʝʢʩʥʫ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʬʽʟʠʯʥʦ-ʛʝʦʛʨʘʬʽʯʥʠʭ ʜʘʥʠʭ ʧʨʦ ʣʽʚʽ ʧʨʠʪʦʢʠ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ 
ʟʥʘʭʦʜʠʤʦ ʫ ɺ.ʂ. ʍʽʣʴʯʝʚʩʴʢʦʛʦ, O.O. ɺʠʥʘʨʯʫʢ, O.M. ɻʦʥʯʘʨ [28]. ɼʝʪʘʣʴʥʘ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʬʽʟʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʘʣʠʭ ʨʽʯʦʢ ʋʢʨʘʾʥʠ ʧʦʜʘʻʪʴʩʷ ʚ ʧʨʘʮʷʭ ɸ. ɺ. ʗʮʠʢʘ 
[29], ʃ.ʄ. ɿʫʙ, ɻ.ʇ. ʂʘʨʧʦʚʦʾ [30]. 

ʆʩʦʙʣʠʚʦʩʪʽ ʪʝʢʪʦʥʽʯʥʦʾ, ʛʝʦʣʦʛʽʯʥʦʾ ʪʘ ʦʨʦʛʨʘʬʽʯʥʦʾ ʙʫʜʦʚʠ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ 
ʉʭʽʜʥʦʻʚʨʦʧʝʡʩʴʢʦʾ ʨʽʚʥʠʥʠ ʦʧʨʘʮʴʦʚʘʥʦ ʚ ʧʨʘʮʽ ʂ.ɯ. ɻʝʨʝʥʯʫʢʘ [31]. ɼʝʪʘʣʴʥʠʡ ʦʧʠʩ 
ʪʝʢʪʦʥʽʯʥʦʾ ʙʫʜʦʚʠ ʨʝʛʽʦʥʫ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʜʘʶʪʴ ɿ.ʄ. ʊʦʚʩʪʶʢ, ʆ.ʇ. ɻʦʣʦʚʘʱʫʢ, ɯ.ɺ. 
ʃʘʟʘʨʝʥʢʦ [32]. 
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ʇʘʣʝʦʫʤʦʚʠ ʙʘʩʝʡʥʫ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʨʦʟʛʣʷʥʫʪʘ ʜʝʪʘʣʴʥʦ ʚ ʧʨʘʮʷʭ ɺ. ʇʘʟʠʥʠʯʘ 
[33-34], ɸ. ɺʝʣʠʯʢʦ [35], ʄ. ɺʝʢʣʠʯʘ [36], ʅ. ʉʠʨʝʥʢʦ [37], ɾ. ʄʘʪʚʽʾʰʠʥʦʾ [38], ʅ. 
ɻʝʨʘʩʠʤʝʥʢʦ, ʃ. ɹʝʟʫʩʴʢʦ [39], ɺ. ʉʤʽʨʥʦʚʦʾ [40], ʚ ʤʝʞʘʭ ʉʭʽʜʥʦ-ɭʚʨʦʧʝʡʩʴʢʦʾ ʨʽʚʥʠʥʠ - ɺ. 
ʈʘʪʥʠʢʦʚʘ [41], ʚ ʤʝʞʘʭ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʾ ʟʘʧʘʜʠʥʠ - ɸ. ʂʘʨʧʝʥʢʘ [42]. ɺ ʤʝʞʘʭ 
ʋʢʨʘʾʥʠ - ɸ.  ʗʮʠʢʘ [29]. 

ɼʝʪʘʣʴʥʠʡ ʦʧʠʩ ʛʨʫʥʪʽʚ ʪʘ ʨʦʩʣʠʥʥʦʛʦ ʧʦʢʨʠʚʫ ʣʽʩʦʩʪʝʧʦʚʦʾ ʟʦʥʠ ʪʘ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ 
ʚʽʜʦʙʨʘʞʝʥʦ ʚ ʧʨʘʮʽ ʃ. ʇ. ɻʨʫʟʜʝʚʦʾ, ɸ. ɸ. ʗʩʢʽʥʘ ʪʘ ɺ. ɺ. ʊʠʤʦʬʻʻʚʘ [43]. ʈʦʣʴ ʨʦʩʣʠʥ ʚ 
ʝʢʦʩʠʩʪʝʤʘʭ ʤʘʣʠʭ ʨʽʯʦʢ ʜʦʙʨʝ ʚʠʩʚʽʪʣʝʥʽ ʚ ʧʨʘʮʽ ʃ.ʄ. ɿʫʙ [44]. ʈʦʩʣʠʥʥʽʩʪʴ ʪʘ ʚʣʘʩʥʝ 
ʣʽʩʠʩʪʽʩʪʴ ʜʦʣʠʥ ʨʽʯʦʢ ʋʢʨʘʾʥʠ ʚʠʩʚʽʪʣʶʶʪʴʩʷ ʚ ʧʨʘʮʷʭ ɺ.ɺ. ɻʨʝʙʝʥʷ [45] ʪʘ ɸ.ɺ. ʗʮʠʢʘ 
[29]. ʇʨʦ ʛʨʫʥʪʦʚʦ-ʨʦʩʣʠʥʥʠʡ ʧʦʢʨʠʚ ʙʘʩʝʡʥʫ ɼʥʽʧʨʘ ʜʦʙʨʝ ʦʧʨʘʮʴʦʚʘʥʦ ʽʥʬʦʨʤʘʮʽʶ ʚ 
ʧʨʘʮʽ çʈʝʩʫʨʩʳ  ʧʦʚʝʨʭʥʦʩʪʥʳʭ  ʚʦʜ ʉʉʉʈ. ʋʢʨʘʠʥʘ  ʠ  ʄʦʣʜʘʚʠʷ. ʉʨʝʜʥʝʝ ʠ ʅʠʞʥʝʝ 
ʇʦʜʥʝʧʨʦʚʴʝè [20] ʪʘ ʧʨʘʮʽ ɺ.ɯ. ɺʠʰʥʝʚʩʴʢʦʛʦ [26]. 

ɺʣʠʚ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʥʘ ʨʝʞʠʤ ʨʽʯʢʦʚʦʛʦ ʩʪʦʢʫ ʚ ʋʢʨʘʾʥʽ ʪʘ ʩʫʩʽʜʥʽʭ ʜʝʨʞʘʚʘʭ 
ʦʧʨʘʮʴʦʚʘʥʦ ʚ ʧʨʘʮʷʭ ɺ.ɺ. ɻʨʝʙʝʥʷ [45] ʪʘ ɺ.ɯ. ɺʠʰʥʝʚʩʴʢʦʛʦ [46]. 

ɸʥʪʨʦʧʦʛʝʥʥʠʡ ʚʧʣʠʚ ʥʘ ʨʽʯʢʠ ʋʢʨʘʾʥʠ ʜʝʪʘʣʴʥʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚ ʧʨʘʮʷʭ ɺ.ɺ. 
ɻʨʝʙʝʥʷ, ɺ.ʂ. ʍʽʣʴʯʝʚʩʴʢʦʛʦ, ɺ.ɸ. ʉʪʘʰʫʢʘ, ʆ.ɺ. ʏʫʥʘʨʴʦʚʘ, ʆ.ɭ. ʗʨʦʰʝʚʠʯʘ [47], ɺ.ɯ. 
ɺʠʰʥʝʚʩʴʢʦʛʦ [48], ɸ.ɯ. ʊʦʤʽʣʴʮʝʚʦʾ, ɸ.ɺ. ʗʮʠʢʘ, ɺ.ɹ. ʄʦʢʽʥʘ [49]. ʊʨʘʥʩʬʦʨʤʘʮʽʷ ʨʽʯʦʢ 
ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ, ʚ ʤʝʞʘʭ ʇʦʣʪʘʚʱʠʥʠ, ʧʽʜ ʜʽʻʶ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʫ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚ 
ʧʨʘʮʷʭ ɺ.ɻ. ʉʤʠʨʥʦʚʦʾ [50] ʪʘ ʖ.ʄ. ʃʫʢôʷʥʝʥʢʦ [51], ʘ ʚ ʤʝʞʘʭ ʉʫʤʩʴʢʦʾ ʦʙʣʘʩʪʽ ʜʦʙʨʝ 
ʦʧʠʩʘʥʦ ʚ ʧʨʘʮʷʭ ʆ.ʉ. ɼʘʥʠʣʴʯʝʥʢʘ [52], ʂʠʾʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ï ʄ.ʄ. ʃʘʜʠʢʘ [53]. ʊʝʦʨʝʪʠʯʥʽ 
ʦʩʥʦʚʠ ʚʧʣʠʚʫ ʘʥʪʨʦʧʦʛʝʥʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʨʽʯʢʦʚʽ ʙʘʩʝʡʥʠ ʃʽʚʦʙʝʨʝʞʥʦʛʦ ʃʽʩʦʩʪʝʧʫ 
ʋʢʨʘʾʥʠ ʚʠʩʚʽʪʣʝʥʦ ʚ ʧʨʘʮʽ ɸ.ɺ. ɼʦʨʦʰʝʥʢʦ [54]. 

ʃʘʥʜʰʘʬʪʥʦ-ʛʽʜʨʦʣʦʛʽʯʥʝ ʨʘʡʦʥʫʚʘʥʥʷ ʨʽʯʦʢ ʋʢʨʘʾʥʠ ʦʧʨʘʮʴʦʚʘʥʝ ʚ ʧʨʘʮʷʭ ɺ. 
ɻʨʝʙʝʥʷ [55-57], ɺ. ʍʽʣʴʯʝʚʩʴʢʦʛʦ [58-59], ʄ. ʗʮʶʢʘ [55-56], ɺ. ɺʠʰʥʝʚʩʴʢʦʛʦ [48], ʆ. 
ʏʫʥʘʨʴʦʚʘ, ɺ. ʄʦʢʽʥʘ, [55-57], ɺ. ʉʪʘʰʫʢʘ, ɭ. ʂʨʠʞʘʥʦʚʩʴʢʦʛʦ, ɺ. ɹʘʙʯʫʢʘ, ʆ. ʗʨʦʰʝʚʠʯʘ 
[58], ʄ. ʇʘʣʘʤʘʨʯʫʢʘ, ʅ. ɿʘʢʦʨʯʝʚʥʦʾ [60]. 

ʆʩʦʙʣʠʚʦʩʪʽ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ʨʽʯʦʢ ʋʢʨʘʾʥʠ ʜʦʙʨʝ ʚʠʩʚʽʪʣʝʥʦ ʚ ʨʦʙʦʪʘʭ ɺ.ɺ. ɻʨʝʙʝʥʷ 
[45, 61], ʖ.ʆ. ʏʦʨʥʦʤʦʨʝʮʴ [61], ʃ.ʆ. ɻʦʨʙʘʯʦʚʦʾ [62] ʪʘ ʆ.ʉ. ɼʘʥʠʣʴʯʝʥʢʦ [63]. 

ʇʘʨʘʤʝʪʨʠ ʨʽʚʥʝʚʦʛʦ ʨʝʞʠʤʫ ʪʘ ʨʽʯʢʦʚʦʛʦ ʩʪʦʢʫ ʚ ʙʘʩʝʡʥʽ ɼʥʽʧʨʘ ʥʘʚʦʜʷʪʴʩʷ ʫ 
ʧʨʘʮʷʭ ʄ.ɻ. ɻʘʣʫʱʝʥʢʘ, ɯ.ʄ. ʈʦʤʘʩʷ [64], ɯ.ʆ. ʐʝʚʯʫʢ, ʄ.ɯ. ʈʦʤʘʩʷ [65]. ʍʘʨʘʢʪʝʨʠʩʪʠʢʫ 
ʨʽʯʢʦʚʦʛʦ ʩʪʦʢʫ ʣʽʚʠʭ ʧʨʠʪʦʢ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʘʢʪʠʚʥʦ ʜʦʩʣʽʜʞʫʶʪʴ  ʚ ʩʚʦʾʭ ʧʨʘʮʷʭ ɺ. ɺ. 
ɹʽʙʽʢ, ʆ. ʆ. ɺʠʥʘʨʯʫʢ, ʆ. ɯ. ʃʫʢ`ʷʥʝʮʴ, ɺ. ʂ. ʍʽʣʴʯʝʚʩʴʢʠʡ [66]. 

ɸʢʪʠʚʥʦ ʜʦʩʣʽʜʞʫʶʪʴ ʟʤʽʥʫ ʪʝʨʤʽʯʥʦʛʦ ʨʝʞʠʤʫ ʨʽʯʦʢ ʙʘʩʝʡʥʫ ɼʥʽʧʨʘ ʧʽʜ ʜʽʻʶ 
ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʽʥʥʷ ɺ.ʄ. ʉʪʨʫʪʠʥʩʴʢʘ [67-69] ʪʘ ɺ.ɺ. ɻʨʝʙʽʥʴ [67, 69] ʪʘ ɺ.ɯ. 
ɺʠʰʥʝʚʩʴʢʠʡ [70]. ʆʮʽʥʢʫ ʚʧʣʠʚʫ ʢʣʽʤʘʪʫ ʥʘ ʨʽʯʢʦʚʠʡ ʩʪʽʢ ʘʢʪʠʚʥʦ ʚʠʩʚʽʪʣʶʻ ʅ.ʉ. ʃʦʙʦʜʘ 
[71]. 

ɿʥʘʯʝʥʥʷ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʙʘʩʝʡʥʽʚ ʨʽʯʦʢ ʋʢʨʘʾʥʠ ʘʢʪʠʚʥʦ ʜʦʩʣʽʜʞʫʶʪʴ 
ʆ.ʄ. ɻʘʣʫʱʝʥʢʦ [72-74] ï ʙʘʩʝʡʥ ɼʥʽʧʨʘ ʪʘ ʣʽʚʠʭ ʧʨʠʪʦʢ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ï ɺʦʨʩʢʣʠ, 
ʇʩʣʘ, ʂ.ɸ. ʄʽʨʦʰʥʠʯʝʥʢʦ [75] ï ʙʘʩʝʡʥ ɺʦʨʩʢʣʠ, ɯ.ɸ. ɿʘʧʦʣʴʩʴʢʠʡ [76] ï ʙʘʩʝʡʥ ʊʨʫʙʝʞʫ ʪʘ 
ʆ.ʄ. ɸʥʪʦʥʦʚ [77] ï ʙʘʩʝʡʥ ʍʦʨʦʣʫ. 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʩʪʘʥ ʛʽʜʨʦʛʨʘʬʽʯʥʦʾ ʤʝʨʝʞʽ ʣʽʚʠʭ ʧʨʠʪʦʢ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ 
ʛʘʨʥʦ ʚʽʜʦʙʨʘʞʝʥʦ ʥʘ ɻɯʉ-ʢʘʨʪʘʭ ʚʝʙ-ʩʝʨʚʽʩʽʚ Google Earth ʪʘ Google Maps, ʷʢʽ ʜʘʶʪʴ 
ʤʦʞʣʠʚʽʩʪʴ ʧʨʘʮʶʚʘʪʠ ʷʢ ʽʟ ʛʝʦʛʨʘʬʽʯʥʠʤʠ ʢʘʨʪʘʤʠ, ʪʘʢ ʽ ʟ ʩʫʧʫʪʥʠʢʦʚʠʤʠ ʜʘʥʠʤʠ ʘʙʦ ʚ 
ʥʘʢʣʘʜʘʥʥʽ ʜʘʥʠʭ ʦʜʠʥ ʥʘ ʦʜʥʦʛʦ. ʉʫʧʫʪʥʠʢʦʚʽ ʜʘʥʽ ʛʽʜʨʦʛʨʘʬʽʯʥʦʾ ʤʝʨʝʞʽ ʤʦʞʥʘ 
ʧʝʨʝʛʣʷʜʘʪʠ ʚ ʯʘʩʦʚʠʭ ʚʠʤʽʨʘʭ, ʚʠʤʽʨʶʚʘʪʠ ʢʣʶʯʦʚʽ ʧʘʨʘʤʝʪʨʠ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ. ɼʦʜʘʪʢʦʚʽ 
ʤʦʞʣʠʚʦʩʪʽ ʥʘʜʘʶʪʴ ʩʧʦʩʦʙʠ ɼɿɿ ʪʘ ɻɯʉ-ʪʝʭʥʦʣʦʛʽʡ (ʪʘʢʠʭ ʷʢ Saga, Arc Gis Pro ʪʘ ʽʥ.). 

ɺʠʩʥʦʚʢʠ. ʋ ʩʪʘʪʪʽ ʧʦʜʘʥʦ ʽʩʪʦʨʽʶ ʜʦʩʣʽʜʞʝʥʴ ʣʽʚʠʭ ʧʨʠʪʦʢ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ. 
ʈʦʟʨʦʙʣʝʥʦ ʧʝʨʽʦʜʠʟʘʮʽʶ ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʭʨʦʥʦʣʦʛʽʯʥʠʤʠ ʧʝʨʽʦʜʘʤʠ ʟ 1800 ʜʦ 2022 ʨʨ.: 

1. ʇʨʦʜʦʚʞʝʥʥʷ ʧʝʨʽʦʜʫ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʜʦʩʪʦʚʽʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʨʽʯʢʠ (1800 ï 
1820 ʨʨ.).  

2. ʇʦʯʘʪʢʦʚʠʡ ʧʝʨʽʦʜ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʨʽʯʦʢ (1820 ï 1880 ʨʨ.). 
3. ʇʝʨʽʦʜ ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʧʦʩʪʽʡʥʠʭ ʛʽʜʨʦʩʧʦʩʪʝʨʝʞʝʥʴ ʪʘ ʥʘʫʢʦʚʠʭ 
ʝʢʩʧʝʜʠʮʽʡ (1880 ï 1910 ʨʨ.). 

4. ʇʝʨʽʦʜ ʨʦʟʰʠʨʝʥʥʷ ʤʝʨʝʞʽ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʧʦʩʪʽʚ, ʨʦʟʨʽʟʥʝʥʠʭ ʧʦʣʴʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ 
ʪʘ ʜʝʪʘʣʴʥʦʛʦ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ (1910 ï 1943 ʨʨ.). 

5. ʂʦʤʧʣʝʢʩʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʯʦʢ ʨʝʛʽʦʥʫ (1943 ï 2022 ʨʨ.). 
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ʇʝʨʽʦʜ ʍIX ï XXI ʩʪʦʣʽʪʴ ʦʟʥʘʤʝʥʫʚʘʚʩʷ ʚʽʜʭʦʜʦʤ ʚʽʜ ʥʘʢʦʧʠʯʝʥʥʷ ʦʧʠʩʦʚʦʾ 
ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʜʦʩʣʽʜʞʫʚʘʥʽ ʨʽʯʢʠ ʙʘʩʝʡʥʫ ʃʽʚʦʙʝʨʝʞʞʷ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʜʦ 
ʢʦʤʧʣʝʢʩʥʠʭ ʪʘ ʜʦʩʠʪʴ ʜʝʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʢʦʞʥʦʛʦ ʢʦʤʧʦʥʝʥʪʫ ʨʽʯʢʦʚʦʾ ʤʝʨʝʞʽ 
ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ. ʆʧʠʩʦʚʠʡ ʧʝʨʽʦʜ ʩʧʨʦʚʦʢʫʚʘʚ çʚʠʙʫʭʦʚʫ ʭʚʠʣʶè ʽʥʪʝʨʧʨʝʪʘʮʽʾ 
ʚʞʝ ʚʽʜʦʤʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʪʝʦʨʽʾ ʧʦʭʦʜʞʝʥʥʷ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ ʣʽʚʠʭ ʧʨʠʪʦʢ ʉʝʨʝʜʥʴʦʛʦ 
ɼʥʽʧʨʘ, ʘ ʥʝʧʦʚʥʘ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʮʽ ʨʽʯʢʠ ʧʨʠʟʚʝʣʘ ʜʦ ʘʢʪʠʚʽʟʘʮʽʾ ʧʦʣʴʦʚʠʭ ʝʢʩʧʝʜʠʮʽʡʥʠʭ 
ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ï ʊʨʫʙʝʞʫ, ʉʫʧʦʶ, ʉʫʣʠ, ʇʩʣʘ, ɺʦʨʩʢʣʠ ʪʘ ʽʥʰʠʭ ʨʽʯʦʢ 
ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ. ʅʘ ʧʝʨʰʠʡ ʧʣʘʥ ʚʽʜ ʩʝʨʝʜʠʥʽ ʍɯʍ ï ʜʦ 60-ʭ ʨʨ. ʍʍ ʩʪ. ʚʠʭʦʜʷʪʴ 
ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʣʽʚʠʭ ʧʨʠʪʦʢ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ, ʩʪʚʦʨʶʶʪʴʩʷ ʧʝʨʰʽ 
ʛʽʜʨʦʧʦʩʪʠ, ʘ ʜʦ ʢʽʥʮʷ ʜʘʥʦʛʦ ʧʝʨʽʦʜʫ ʨʦʟʛʦʨʪʘʻʪʴʩʷ ʾʭ ʤʘʩʦʚʘ ʜʽʷʣʴʥʽʩʪʴ ʥʘʚʽʪʴ ʥʘ ʤʘʣʠʭ 
ʨʽʯʢʘʭ ʨʝʛʽʦʥʫ. ɻʽʜʨʦʣʦʛʽʯʥʘ ʽʥʬʦʨʤʘʮʽʷ ʚ ʧʝʨʰʽʡ ʧʦʣʦʚʠʥʽ ʍʍ ʩʪʦʣʽʪʪʷ ʧʦʯʠʥʘʻ 
ʢʦʦʨʜʠʥʫʚʘʪʠʩʴ ʩʧʝʮʽʘʣʴʥʠʤʠ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʚ ʤʝʞʘʭ ʋʢʨʘʾʥʠ - 
ɻʽʜʨʦʤʝʪʝʦʩʣʫʞʙʦʶ ʋʢʨʘʾʥʠ ʪʘ ʨʝʛʽʦʥʘʣʴʥʠʤʠ ʧʨʝʜʩʪʘʚʥʠʮʪʚʘʤʠ ʚ ʦʙʣʘʩʪʷʭ - ʎɻʄ. ɺ ʍʍɯ 
ʩʪʦʣʽʪʪʽ ʚʝʣʠʢʘ ʨʦʣʴ ʚ ʦʪʨʠʤʘʥʥʽ ʪʘ ʦʙʨʦʙʮʽ ʛʽʜʨʦʣʦʛʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʣʽʚʽ ʧʨʠʪʦʢʠ 
ʙʘʩʝʡʥʫ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʥʘʣʝʞʠʪʴ ʩʠʩʪʝʤʘʤ ɼɿɿ ʪʘ ɻɯʉ-ʩʠʩʪʝʤʘʤ. 

ʅʘ ʧʦʯʘʪʢʫ ʍɯʍ ʩʪʦʣʽʪʪʷ ʧʨʦʜʦʚʞʫʻʪʴʩʷ ʧʝʨʽʦʜ ʩʠʩʪʝʤʘʪʠʟʘʮʽʾ ʜʦʩʪʦʚʽʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 
ʧʨʦ ʣʽʚʽ ʧʨʠʪʦʢʠ ɼʥʽʧʨʘ. ʎʝʡ ʧʝʨʽʦʜ ʪʨʠʚʘʪʠʤʝ ʜʦ 1820-ʭ ʨʨ. ɸʚʪʦʨʠ ʧʨʘʮʴ ʮʴʦʛʦ ʯʘʩʦʚʦʛʦ 
ʚʽʜʨʽʟʢʫ ʧʨʦʜʦʚʞʫʶʪʴ ʥʘʢʦʧʠʯʫʚʘʪʠ ʦʧʠʩʦʚʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʨʽʯʢʠ ʨʝʛʽʦʥʫ ʪʘ ʩʪʚʦʨʶʶʪʴ 
ʜʝʪʘʣʴʥʽ ʢʘʨʪʠ ʛʽʜʨʦʛʨʘʬʽʯʥʦʾ ʩʽʪʢʠ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʨʝʛʽʦʥʽʚ. 

ʋ 1820-ʭ ʨʦʢʘʭ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʧʝʨʰʽ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ ʚʽʜʢʨʠʚʘʶʪʴʩʷ 
ʧʝʨʰʽ ʛʽʜʨʦʧʦʩʪʠ ʥʘ ʨʽʯʢʘʭ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʘʡʦʥʫ. ʈʦʟʧʦʯʠʥʘʻʪʴʩʷ ʧʦʯʘʪʢʦʚʠʡ ʧʝʨʽʦʜ 
ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʨʽʯʦʢ, ʷʢʠʡ ʪʨʠʚʘʪʠʤʝ ʽʟ 1820 ʧʦ 1880 ʨʨ. ʎʝ ʜʫʞʝ ʚʘʞʣʠʚʠʡ 
ʯʘʩ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʟʥʘʥʴ ʧʨʦ ʫʪʚʦʨʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʜʦʣʠʥ ʣʽʚʠʭ ʧʨʠʪʦʢ 
ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ, ʷʢʽ ʜʦʩʣʽʜʞʫʚʘʣʠ - ʄʠʢʦʣʘ ɸʨʝʥʜʘʨʝʥʢʦ, ʄʠʢʦʣʘ ʄʘʨʢʝʚʠʯ, ɺʘʩʠʣʴ 
ɼʦʢʫʯʘʻʚ, ɯʚʘʥ ʃʝʚʘʢʽʚʩʴʢʠʡ, ʄʠʢʦʣʘ ʄʘʢʩʠʤʦʚʠʯ, ɭʚʛʝʥʽʡ ʆʧʧʦʢʦʚ ʪʘ ʽʥ. ɺ ʜʘʥʠʡ ʧʝʨʽʦʜ 
ʚʽʜʙʫʚʘʻʪʴʩʷ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʨʦʮʝʩʫ ʩʪʚʦʨʝʥʥʷ ʚʝʣʠʢʦʤʘʩʰʪʘʙʥʠʭ ʢʘʨʪ ʽʟ ʚʽʜʦʙʨʘʞʝʥʥʷ 
ʛʽʜʨʦʛʨʘʬʽʾ ʨʝʛʽʦʥʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʟʦʢʨʝʤʘ ʚʠʱʝ ʟʛʘʜʘʥʦʾ ɺʽʡʩʴʢʦʚʦ-ʪʦʧʦʛʨʘʬʽʯʥʦʾ ʢʘʨʪʠ 
ʈʦʩʽʡʩʴʢʦʾ ɯʤʧʝʨʽʾ 1846-1863 ʨʨ., ʩʪʚʦʨʝʥʦʾ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ ʌ.ʌ. ʐʫʙʝʨʪʘ ʽ ʇ.ɸ. ʊʫʯʢʦʚʘ, 
ʘ ʪʘʢʦʞ ʢʘʨʪʠ ʛʦʣʦʚʥʠʭ ʨʽʯʦʢ ʪʘ ʷʨʽʚ ʇʦʣʪʘʚʩʴʢʦʾ ʛʫʙʝʨʥʽʾ ʟʘ 1846 ʨʽʢ, ʩʪʚʦʨʝʥʦʾ ʄʠʢʦʣʦʶ 
ɸʨʝʥʜʘʨʝʥʢʦʤ. 

ʋ 80-ʭ ʨʦʢʘʭ ʍɯʍ ʩʪʦʣʽʪʪʷ ʨʦʟʧʦʯʠʥʘʻʪʴʩʷ ʧʝʨʽʦʜ ʬʦʨʤʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʧʦʩʪʽʡʥʠʭ 
ʛʽʜʨʦʩʧʦʩʪʝʨʝʞʝʥʴ ʪʘ ʥʘʫʢʦʚʠʭ ʝʢʩʧʝʜʠʮʽʡ ʚ ʤʝʞʘʭ ʃʽʚʦʙʝʨʝʞʞʷ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ. 
ʇʝʨʰʽ ʧʦʩʪʽʡʥʽ ʛʽʜʨʦʧʦʩʪʠ, ʟʚʽʩʥʦ, ʙʫʣʠ ʚʽʜʢʨʠʪʽ ʚ ʤʝʞʘʭ ʂʠʻʚʘ ʥʘ ɼʥʽʧʨʽ, ʘʣʝ ʧʦʯʠʥʘʶʯʠ ʽʟ 
1908 ʨʦʢʫ ʚʦʥʠ ʟôʷʚʣʷʶʪʴʩʷ ʥʘ ʇʩʣʽ (ʉʫʤʠ), ʘ ʟ 1913-1914 ʨʨ. ʥʘ ʊʨʫʙʝʞʽ, ʉʫʧʦʶ, ʉʫʣʽ ʪʘ 
ɺʦʨʩʢʣʽ. ʅʘ 1880 ï 1900 ʨʨ. ʧʨʠʧʘʚ ʘʢʪʠʚʥʠʡ ʧʝʨʽʦʜ ʧʦʣʴʦʚʠʭ ʥʘʫʢʦʚʠʭ ʝʢʩʧʝʜʠʮʽʡ ʨʽʯʢʘʤʠ 
ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʝʛʽʦʥʫ. ɸʢʪʠʚʥʦ ʚ ʮʝʡ ʯʘʩ ʧʨʘʮʶʚʘʣʠ ʝʢʩʧʝʜʠʮʽʾ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ 
ʛʽʜʨʦʣʦʛʽʚ ɺ. ʃʦʭʪʽʥʘ (1882 ï 1892 ʨʨ.) ʪʘ ɭ. ʆʧʧʦʢʦʚʘ (1894 ï 1898 ʨʨ.). ɺʽʜʙʫʚʘʣʦʩʴ 
ʪʘʢʦʞ ʢʘʨʪʦʛʨʘʬʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʡ ʥʘ ʚʠʤʦʛʫ ʜʝʨʞʘʚʥʠʭ ʩʪʨʫʢʪʫʨ ʟ ʤʝʪʦʶ ʦʩʫʰʝʥʥʷ 
ʟʘʙʦʣʦʯʝʥʠʭ ʪʝʨʠʪʦʨʽʡ ʚ ʙʘʩʝʡʥʘʭ ʣʽʚʠʭ ʧʨʠʪʦʢ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ. ɺ 1913 ʨʦʮʽ 
ʟʘʚʝʨʰʫʻʪʴʩʷ ʜʘʥʠʡ ʧʝʨʽʦʜ ʚʠʜʘʥʥʷʤ ʥʘʡʙʽʣʴʰ ʪʦʯʥʦʛʦ ʢʘʪʘʣʦʛʫ ʨʽʯʦʢ ʪʘ ʩʪʨʫʤʢʽʚ 
ɼʥʽʧʨʦʚʩʴʢʦʛʦ ʙʘʩʝʡʥʫ ʄʘʰʪʘʢʦʚʘ ʇ.ʃ. çʉʧʠʩʦʢ ʨʝʢ ɼʥʝʧʨʦʚʩʢʦʛʦ ʙʘʩʩʝʡʥʘ. ʉ ʢʘʨʪʦʡ ʠ 
ʘʣʬʘʚʠʪʥʳʤ ʫʢʘʟʘʪʝʣʝʤè. ɺ ʜʘʥʦʤʫ ʢʘʪʘʣʦʟʽ ʚʠʦʢʨʝʤʣʝʥʦ 9 ʟʥʘʯʥʠʭ ʙʘʩʝʡʥʽʚ 
ʃʽʚʦʙʝʨʝʞʞʷ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ, ʜʝ ʧʝʨʝʨʘʭʦʚʘʥʦ 569 ʨʽʯʦʢ ʚ ʤʝʞʘʭ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 
ʨʘʡʦʥʫ. 

ɺ 1910-ʭ ʨʨ. ʧʦʯʠʥʘʻʪʴʩʷ ʧʝʨʰʠʡ ʝʪʘʧ ʨʦʟʰʠʨʝʥʥʷ ʤʝʨʝʞʽ ʚʦʜʦʤʽʨʥʠʭ ʧʦʩʪʽʚ ʥʘ 
ʣʽʚʠʭ ʧʨʠʪʦʢʘʭ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ. ɺʽʜʢʨʠʚʘʶʪʴʩʷ ʧʦʩʪʠ ʥʘ ʨʨ. ʊʨʫʙʽʞ, ʉʫʧʽʡ ʪʘ ʉʫʣʘ ʟ ʾʾ 
ʧʨʠʪʦʢʘʤʠ. ʇʨʠʯʠʥʦʶ ʪʘʢʦʛʦ ʤʘʩʦʚʦʛʦ ʩʧʣʝʩʢʫ ʙʫʜʽʚʥʠʮʪʚʘ ʛʽʜʨʦʧʦʩʪʽʚ ʥʘ ʣʽʚʠʭ ʧʨʠʪʦʢʘʭ 
ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʚ ʧʝʨʽʦʜ 1910-1930-ʪʠʭ ʨʦʢʽʚ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʧʦʪʨʝʙʦʶ ʫ ʜʘʥʠʭ ʜʣʷ 
ʦʮʽʥʢʠ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ ʪʝʨʠʪʦʨʽʾ ʥʘ ʧʨʦʭʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʡ ʚʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, 
ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ɺ 1910 - 1930-ʭ ʨʨ. ʧʨʦʚʦʜʠʣʠʩʴ 
ʛʽʜʨʦʣʦʛʽʯʥʽ, ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʪʘ ˇʨʫʥʪʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʛʽʜʨʦʤʝʪʨʠʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, 
ʪʦʧʦʛʨʘʬʽʯʥʝ ʟʥʽʤʘʥʥʷ ʽʟ ʪʝʭʥʽʯʥʠʤ ʥʽʚʝʣʶʚʘʥʥʷʤ ʽʟ ʤʝʪʦʶ ʦʩʫʰʝʥʥʷ ʨʫʩʝʣ ʽ ʨʝʛʫʣʶʚʘʥʥʷ 
ʨʨ. ʊʨʫʙʽʞ, ʄʝʨʣʦ, ʉʫʣʘ, ʈʦʤʝʥ, ʋʜʘʡ ʪʘ ʽʥ. ɺ 1930-ʭ ʨʨ. ʟʜʽʡʩʥʶʚʘʚʩʷ ʧʨʦʮʝʩ 
ʨʝʢʦʛʥʦʩʮʠʨʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʫʜʥʦʧʣʘʚʥʠʭ ʫʤʦʚ ʥʘ ʨʨ. ʉʫʣʘ, ʇʩʝʣ, 
ɺʦʨʩʢʣʘ. ɺ 1920-1930-ʭ ʨʨ. ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʠʜʘʥʥʷ ʚʫʟʴʢʦʛʘʣʫʟʝʚʠʭ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʪʘ ʬʽʟʠʢʦ-
ʛʝʦʛʨʘʬʽʯʥʠʭ ʧʨʘʮʴ ʧʨʦ ʨʽʯʢʠ ʨʝʛʽʦʥʫ ʟʘ ʘʚʪʦʨʩʪʚʘ - ʆʛ̔ʻʚʩʴʢʦʛʦ ɸ.ɺ., ʆʧʧʦʢʦʚʘ ɭ.ɺ. ʪʘ ʽʥ. 
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ʅʘʧʨʠʢʽʥʮʽ 1930-ʭ ʪʘ ʥʘ ʧʦʯʘʪʢʫ 1940-ʭ ʨʨ. ʩʪʚʦʨʶʶʪʴʩʷ ʜʝʪʘʣʴʥʽ ʪʦʧʦʛʨʘʬʽʯʥʽ ʢʘʨʪʠ ʟ 
ʛʽʜʨʦʛʨʘʬʽʯʥʦʶ ʩʽʪʢʦʶ ʨʝʛʽʦʥʫ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʇʝʨʽʦʜ ʢʦʤʧʣʝʢʩʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʣʽʚʠʭ ʧʨʠʪʦʢ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʦʭʦʧʣʶʻ ʯʘʩʦʚʠʡ 
ʽʥʪʝʨʚʘʣ ʽʟ 1940-ʭ ʧʦ 2022 ʨʨ. ɺ ʜʘʥʦʤʫ ʧʝʨʽʦʜʽ ʤʦʞʝʤʦ ʚʠʦʢʨʝʤʠʪʠ ʢʣʶʯʦʚʽ ʝʪʘʧʠ. 
ɿʦʢʨʝʤʘ, ʟ 1943 ï ʧʦ 1965 ʨʨ. ʪʨʠʚʘʻ ʝʪʘʧ ʥʘʡʙʽʣʴʰʦʾ çʜʨʫʛʦʾ ʭʚʠʣʽè ʨʦʟʰʠʨʝʥʥʷ 
ʛʽʜʨʦʤʝʨʝʞʽ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʥʘ ʤʘʣʠʭ ʨʽʯʢʘʭ ï ʂʦʣʦʤʘʢʫ, ʊʘʛʘʤʣʠʢʫ, ʃʦʟʦʚʽʡ, ʅʝʜʨʽ, 
ɿʦʣʦʪʦʥʦʰʽ, ɻʨʫʥʽ, ɻʦʚʪʚʽ, ʉʣʽʧʦʨʽʜ, ʇʝʨʝʚʽʜ, ʆʨʞʠʮʷ ʪʦʱʦ. ɺʝʣʠʢʘ ʨʦʙʦʪʘ ʙʫʣʘ ʟʨʦʙʣʝʥʘ 
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ʩʢʣʘʜʘʥʥʶ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʦʧʠʩʽʚ ʨʽʯʦʢ ʃʽʚʦʙʝʨʝʞʞʷ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʚ ʧʝʨʽʦʜ ʽʟ 1949 ʧʦ 
1960 ʨʨ.  ɺ 1950 ï 1970 ʨʨ. ʪʨʠʚʘʣʘ ʥʦʚʘ ʭʚʠʣʷ ʤʘʩʦʚʦʾ ʢʘʪʘʣʦʛʽʟʘʮʽʾ ʨʽʯʦʢ ʨʝʛʽʦʥʫ. ɺ 1970 
ï 1990 ʨʨ. ʪʨʠʚʘʚ ʝʪʘʧ ʚʠʜʘʥʥʷ ʚʫʟʴʢʦʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʪʘ ʬʽʟʠʢʦ-
ʛʝʦʛʨʘʬʽʯʥʠʭ ʧʨʘʮʴ ʧʨʦ ʨʽʯʢʠ ʨʝʛʽʦʥʫ ʃʽʚʦʙʝʨʝʞʞʷ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ. ɺ 1990 ï 2022 ʨʨ. 
ʪʨʠʚʘʶʪʴ ʜʚʘ ʧʘʨʘʣʝʣʴʥʠʭ ʝʪʘʧʠ ʜʦʩʣʽʜʞʝʥʥʷ ʣʽʚʠʭ ʧʨʠʪʦʢ ʙʘʩʝʡʥʫ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ - 
ʝʪʘʧ çʟʛʦʨʪʘʥʥʷè ʩʠʩʪʝʤʠ ʛʽʜʨʦʧʦʩʪʽʚ ʪʘ çʝʢʦʣʦʛʽʯʥʠʡè ʝʪʘʧ ʜʦʩʣʽʜʞʝʥʥʷ ʨʽʯʦʢ ʟʘ 
ʥʘʧʨʷʤʢʘʤʠ: ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜ, ʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʛʣʦʙʘʣʴʥʦʾ ʟʤʽʥʠ ʢʣʽʤʘʪʫ, 
ʪʦʱʦ. ʅʘ ʤʝʞʽ ʍʍ ʪʘ ʍʍɯ ʩʪ. ʘʢʪʠʚʥʠʤʠ ʮʝʥʪʨʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʨʽʯʦʢ ʃʽʚʦʙʝʨʝʞʞʷ 
ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ ʩʪʘʣʠ ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ, 
ʋʢʨʘʾʥʩʴʢʠʡ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʠʡ ʽʥʩʪʠʪʫʪ, ɯʥʩʪʠʪʫʪ ʚʦʜʥʠʭ ʧʨʦʙʣʝʤ ʽ ʤʝʣʽʦʨʘʮʽʾ ʅɸɸʅ, 
ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʚʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʧʨʠʨʦʜʦʢʦʨʠʩʪʫʚʘʥʥʷ ʪʘ ʇʦʣʪʘʚʩʴʢʠʡ 
ʦʙʣʘʩʥʠʡ ʮʝʥʪʨ ʟ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʾ (ʇʦʣʪʘʚʩʴʢʠʡ ʎɻʄ). 
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Retrospective analysis of studies of the river network of the Left Bank of the Middle Dnieper (from the 

period of systematization of information about the rivers - the beginning of XIX century - to the period of 
comprehensive studies - beginning of the XXI century) 

Sarnavskyi S.P., Grebin V.V. 
The article presents the history of the studies of the left tributaries of the Middle Dnieper. Periodization of the 

researches by chronological periods from the XIXth century to the beginning of the XXIth century is developed. The 
author singles out 5 periods and the key stages of the river research during the corresponding period. 

Further continuation in time of the period of systematization of reliable information about the left tributaries of 
the Middle Dnieper in 1801-1820s is substantiated. Attention is paid to the described and cartographic data of this 
period, in particular to the "Detailed map of the Russian Empire and adjacent foreign possessions" for 1801-1804 and 
"Carte de la Russie Europeenne en LXXVII feuilles executee au Depot general de la Guerre" for 1812. 

Theories of the XIX - early XX centuries on the formation of the river valleys of the left tributaries of the Middle 
Dnieper are covered in detail - in the works of Nikolai Arendarenko, Nikolai Markevich, Vasily Dokuchaev, Ivan 
Levakovsky, Nikolai Maximovich and Eugene Oppokov. Emphasis is placed on two main cartographic works of 1840-
1860, reflecting detailed hydrographic network of rivers in the region - the map by N. Arendarenko "The main rivers 
and ravines of Poltava province" in 1848 and "Military-topographic map of the Russian Empire" 1846-1863 years, by 
F. Schubert and P.A. Tuchkov. 

It was highlighted information about the formation of gauging system on the rivers of the left bank of the 
Middle Dnieper and substantiated the key stages of formation, expansion and curtailment of the gauging system from 
1880 to 2012. Information about field scientific expeditions along the rivers of the study region under the leadership of 
hydrologists V. Lokhtin (1882 - 1892) and E. Oppokov (1894 - 1898). Information is provided on the most accurate 
catalog of rivers and streams of the Dnieper basin by P.L. Mashtakov, "The List of Rivers of the Dnieper Basin. With 
Map and Alphabetical Index." This catalog identifies 9 large basins of the Left Bank of the Middle Dnieper, which lists 
569 rivers within the study area. Spatial and temporal analysis of water management, rail transport, agriculture on the 
main left tributaries of the Middle Dnieper during 1910 - 1930s is carried out. 

Activities of Hydrometeorological Service of USSR on making hydrological descriptions of the left tributaries of 
the Middle Dnieper from 1949 to 1960 are covered in detail. A detailed analysis of the list of works on hydrological 
and other researches concerning the rivers of the left bank of the Middle Dnieper basin from 1920 to 2022 is carried 
out. 

Keywords: research history; Middle Dnieper; left tributaries; river network; hydrological posts; 
Hydrometeorological service. 
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        ʋɼʂ 556.114:546.56(282.247) 

 
ɾʝʞʝʨʷ ʊ.ʇ., ɾʝʞʝʨʷ ɺ.ɸ., ʃʠʥʥʠʢ ʇ.ʄ. 
ɯʥʩʪʠʪʫʪ ʛʽʜʨʦʙʽʦʣʦʛʽʾ ʅɸʅ ʋʢʨʘʾʥʠ 

 
ʄɯɻʈɸʎɯʗ ɹɯʆɻɽʅʅʀʍ ɽʃɽʄɽʅʊɯɺ ɿ ɼʆʅʅʀʍ ɺɯɼʂʃɸɼɯɺ  

ʗʂ ɼʆɼɸʊʂʆɺɽ ɺʅʋʊʈɯʐʅɭ ʅɸɺɸʅʊɸɾɽʅʅʗ ʇʆɾʀɺʅʀʄʀ ʈɽʏʆɺʀʅɸʄʀ  
ʅɸ ɺʆɼʆʁʄʀ ʋʈɹɸʅɯɿʆɺɸʅʆɰ ʊɽʈʀʊʆʈɯɰ 

 

ʅʘ ʧʨʠʢʣʘʜʽ ʦʟʝʨ ʩʠʩʪʝʤʠ ʆʧʝʯʝʥʴ ʜʦʩʣʽʜʞʝʥʦ ʩʝʟʦʥʥʫ ʽ ʧʨʦʩʪʦʨʦʚʫ ʜʠʥʘʤʽʢʫ ʚʤʽʩʪʫ ʙʽʦʛʝʥʥʠʭ 
ʨʝʯʦʚʠʥ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʚʦʜʦʡʤʘʭ ʫʨʙʘʥʽʟʦʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ʚʤʽʩʪ ʙʽʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ, ʦʢʨʽʤ ʟʦʚʥʽʰʥʴʦʛʦ 
ʥʘʚʘʥʪʘʞʝʥʥʷ, ʩʫʪʪʻʚʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭʥʴʦʛʦ ʥʘʜʭʦʜʞʝʥʥʷ ʟ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʟʘ ʜʝʬʽʮʠʪʫ ʢʠʩʥʶ ʽ 
ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʫʤʦʚ. ʋ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʴ ʚʤʽʩʪ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ ʽ ʚʝʣʠʯʠʥʘ Eh-ʧʦʪʝʥʮʽʘʣʫ ʟʥʘʭʦʜʠʣʠʩʴ 
ʫ ʤʝʞʘʭ 0ï16,2 ʤʛ/ʜʤ

3
 ʽ -129õ295 ʤɺ. ɼʝʬʽʮʠʪ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ (0ï5,4 ʤʛ/ʜʤ

3
 ʽ 0ï44% ʥʘʩʠʯʝʥʥʷ) ʽ 

ʚʽʜʥʦʚʣʶʚʘʣʴʥʽ ʪʘ ʧʝʨʝʭʽʜʥʽ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʣʶʚʘʣʴʥʽ ʫʤʦʚʠ (-129õ69 ʤɺ) ʫ ʚʦʜʽ ʧʨʠʜʦʥʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʙʫʣʠ 
ʭʘʨʘʢʪʝʨʥʠʤʠ ʧʨʦʪʷʛʦʤ ʨʦʢʫ. ɿʨʦʩʪʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ (12,1ï16,2 ʤʛ/ʜʤ

3
 ʽ 107ï175% 

ʥʘʩʠʯʝʥʥʷ) ʚʽʜʙʫʚʘʣʦʩʴ ʣʠʰʝ ʫ ʧʦʚʝʨʭʥʝʚʦʤʫ ʛʦʨʠʟʦʥʪʽ ʚʦʜʠ ʧʨʦʪʷʛʦʤ ʚʝʩʥʷʥʦ-ʦʩʽʥʥʴʦʛʦ ʧʝʨʽʦʜʫ. 
ʂʦʥʮʝʥʪʨʘʮʽʷ ʘʤʦʥʽʡʥʦʛʦ ʘʟʦʪʫ, ʥʽʪʨʠʪ- ʽ ʥʽʪʨʘʪ-ʡʦʥʽʚ ʟʤʽʥʶʚʘʣʘʩʴ ʫ ʤʝʞʘʭ 0ï13,17, 0,006ï0,186 ʽ 0,016ï
0,142 ʤʛ N/ʜʤ

3
. ɺʤʽʩʪ ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʬʦʩʬʦʨʫ ʽ ʨʦʟʯʠʥʥʦʛʦ ʩʠʣʽʮʽʶ ʜʦʩʷʛʘʚ 0,010ï3,121 ʤʛ P/ʜʤ

3
 ʽ 0,03ï

6,4 ʤʛ/ʜʤ
3
. ʂʦʥʮʝʥʪʨʘʮʽʷ ʘʤʦʥʽʡʥʦʛʦ ʘʟʦʪʫ, ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʘʟʦʪʫ ʚ ʮʽʣʦʤʫ, ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʬʦʩʬʦʨʫ ʽ 

ʨʦʟʯʠʥʥʦʛʦ ʩʠʣʽʮʽʶ ʫ ʧʨʠʜʦʥʥʽʡ ʚʦʜʽ ʟʘʚʞʜʠ ʙʫʣʘ ʚʠʱʦʶ, ʥʽʞ ʫ ʚʦʜʽ ʧʦʚʝʨʭʥʝʚʦʛʦ ʛʦʨʠʟʦʥʪʫ. ʎʝ ʟʫʤʦʚʣʝʥʦ 
ʬʦʨʤʫʚʘʥʥʷʤ ʜʝʬʽʮʠʪʫ ʢʠʩʥʶ ʽ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʪʘ ʧʨʦʤʽʞʥʠʭ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʫʤʦʚ, ʷʢʽ ʩʧʨʠʷʶʪʴ 
ʟʙʽʣʴʰʝʥʥʶ ʤʽʛʨʘʮʽʾ ʙʽʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ ʟ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ. ɺʽʜʥʦʰʝʥʥʷ N:P ʟʤʝʥʰʫʚʘʣʦʩʴ ʚʽʜ ʟʠʤʠ ʜʦ ʦʩʝʥʽ ʚ 
ʩʝʨʝʜʥʴʦʤʫ ʚʽʜ 7,2 ʜʦ 2,6, ʱʦ ʚʢʘʟʫʻ ʥʘ ʟʨʦʩʪʘʥʥʷ ʫ ʚʦʜʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʬʦʩʬʦʨʫ ʚʽʜʥʦʩʥʦ ʘʟʦʪʫ ʪʘ 
ʬʦʨʤʫʚʘʥʥʷ ʫʤʦʚ ʜʣʷ ʨʦʟʚʠʪʢʫ ʩʠʥʴʦʟʝʣʝʥʠʭ ʚʦʜʦʨʦʩʪʝʡ. ʉʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʥʘʜʭʦʜʞʝʥʥʷ 
ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʘʟʦʪʫ ʽ ʬʦʩʬʦʨʫ ʟ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʬʦʨʤʫʶʪʴʩʷ ʟʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ Ò4 
ʤʛ/ʜʤ

3
 ʽ ʚʝʣʠʯʠʥʠ Eh-ʧʦʪʝʥʮʽʘʣʫ Ò100 ʤɺ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʦʥʮʝʥʪʨʘʮʽʷ ʢʠʩʥʶ ʽ ʚʝʣʠʯʠʥʘ Eh-ʧʦʪʝʥʮʽʘʣʫ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʤʽʩʪ ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʘʟʦʪʫ ʽ ʬʦʩʬʦʨʫ, ʘʣʝ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 
ʥʝʣʽʥʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ʉʪʘʥ ʢʠʩʥʝʚʦʛʦ ʨʝʞʠʤʫ ʽ ʚʝʣʠʯʠʥʘ Eh-ʧʦʪʝʥʮʽʘʣʫ ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʤʽʩʪ 
ʨʦʟʯʠʥʥʦʛʦ ʩʠʣʽʮʽʶ, ʘ ʡʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʝʟʦʥʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʟʚʠʪʢʫ ʜʽʘʪʦʤʦʚʠʭ 
ʚʦʜʦʨʦʩʪʝʡ. 

 
ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʙʽʦʛʝʥʥʽ ʨʝʯʦʚʠʥʠ, ʜʦʥʥʽ ʚʽʜʢʣʘʜʠ, ʩʪʘʥ ʢʠʩʥʝʚʦʛʦ ʨʝʞʠʤʫ, ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʠʡ (Eh) 

ʧʦʪʝʥʮʽʘʣ, ʦʟʝʨʘ ʩʠʩʪʝʤʠ ʆʧʝʯʝʥʴ. 

 
ʇʦʩʪʘʥʦʚʢʘ ʪʘ ʘʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ. ʐʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʫ 

ʨʽʟʥʠʭ ʩʬʝʨʘʭ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʝʤʠʥʫʯʝ ʚʝʜʝ ʜʦ ʧʦʤʽʪʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 
ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʥʠʭ. ʅʘʡʙʽʣʴʰ ʫʨʘʟʣʠʚʽ ʜʦ ʥʴʦʛʦ ʚʦʜʥʽ ʦʙôʻʢʪʠ ʟ ʫʧʦʚʽʣʴʥʝʥʠʤ 
ʚʦʜʦʦʙʤʽʥʦʤ ï ʦʟʝʨʘ, ʚʦʜʦʩʭʦʚʠʱʘ, ʩʪʘʚʢʠ, ʘ ʦʩʦʙʣʠʚʦ ʪʽ, ʱʦ ʨʦʟʪʘʰʦʚʘʥʽ ʫ ʤʝʞʘʭ 
ʚʝʣʠʢʠʭ ʤʽʩʪ. ɿ ʧʦʚʝʨʭʥʝʚʠʤ ʩʪʦʢʦʤ ʜʦ ʮʠʭ ʚʦʜʦʡʤ ʥʘʜʭʦʜʷʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʥʝʦʨʛʘʥʽʯʥʽ ʡ 
ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ. ɺʦʥʠ ʟʜʘʪʥʽ ʟʤʽʥʶʚʘʪʠ ʷʢ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʚʦʜʠ ʽ ʪʠʤ ʩʘʤʠʤ ʧʦʛʽʨʰʫʚʘʪʠ ʾʾ 
ʷʢʽʩʪʴ, ʘ ʪʘʢʦʞ ʟʫʤʦʚʣʶʚʘʪʠ ʟʤʽʥʠ ʫ ʩʪʘʥʽ ʝʢʦʩʠʩʪʝʤ, ʟʦʢʨʝʤʘ ʩʪʚʦʨʶʚʘʪʠ ʥʦʚʽ, ʥʝʪʠʧʦʚʽ 
ʫʤʦʚʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʽ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʛʽʜʨʦʙʽʦʥʪʽʚ. ʊʘʢ, ʟʛʽʜʥʦ ʧʨʦʛʥʦʟʫ ʆʨʛʘʥʽʟʘʮʽʾ 
ʆʙôʻʜʥʘʥʠʭ ʅʘʮʽʡ, ʟʨʦʩʪʘʥʥʷ ʟʘʛʘʣʴʥʦʾ ʯʠʩʝʣʴʥʦʩʪʽ ʥʘʩʝʣʝʥʥʷ ʉʚʽʪʫ ʜʦ 9,7 ʤʣʨʜ. ʯʦʣ., ʘ 
ʪʘʢʦʞ ʟʙʽʣʴʰʝʥʥʷ ʤʽʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ ʥʘ 2,5 ʤʣʨʜ. ʜʦ 2050 ʨ. ʥʝʤʠʥʫʯʝ ʧʨʠʟʚʝʜʝ ʜʦ 
ʧʦʜʘʣʴʰʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʙʽʦʛʝʥʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ [1].  

ɹʽʦʛʝʥʥʽ ʨʝʯʦʚʠʥʠ, ʜʦ ʷʢʠʭ ʥʘʣʝʞʘʪʴ ʩʧʦʣʫʢʠ ʘʟʦʪʫ, ʬʦʩʬʦʨʫ ʪʘ ʩʠʣʽʮʽʶ, ʚʠʟʥʘʯʘʶʪʴ 
ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʛʽʜʨʦʙʽʦʥʪʽʚ, ʪʨʦʬʽʯʥʠʡ ʩʪʘʪʫʩ, ʘ ʪʘʢʦʞ ʨʽʚʝʥʴ ʟʘʙʨʫʜʥʝʥʥʷ ʚʦʜʥʠʭ 
ʦʙôʻʢʪʽʚ. ɿʙʽʣʴʰʝʥʥʷ ʥʘʜʭʦʜʞʝʥʥʷ ʩʧʦʣʫʢ ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʘʟʦʪʫ (Nʥʝʦʨʛ) ʽ ʬʦʩʬʦʨʫ ʜʦ 
ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʦʡʤ ʽ ʚʦʜʦʪʦʢʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ ʾʭʥʴʦʛʦ ʝʚʪʨʦʬʫʚʘʥʥʷ [2, 
3, 4]. ʋ ʧʨʠʨʦʜʥʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʘʭ ʝʚʪʨʦʬʫʚʘʥʥʷ ʨʦʟʚʠʚʘʻʪʴʩʷ ʧʦʚʽʣʴʥʦ ʧʦʥʘʜ ʜʝʢʽʣʴʢʘ 
ʩʦʪʝʥʴ ʨʦʢʽʚ ʪʘ ʧʨʠʰʚʠʜʰʫʻʪʴʩʷ ʚ ʨʘʟʠ ʫ ʚʦʜʦʡʤʘʭ, ʱʦ ʟʘʟʥʘʶʪʴ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ. 
ʇʨʦʙʣʝʤʘ ʝʚʪʨʦʬʫʚʘʥʥʷ ʦʩʦʙʣʠʚʦ ʩʪʦʩʫʻʪʴʩʷ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ. 
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ɺʦʥʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʩʧʦʣʫʢ ʘʟʦʪʫ, ʬʦʩʬʦʨʫ ʪʘ ʘʚʪʦʭʪʦʥʥʠʭ 
ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʜʝʬʽʮʠʪʫ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ, ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʟʘʚʠʩʣʠʭ ʨʝʯʦʚʠʥ 
ʦʨʛʘʥʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʥʘʜʤʽʨʥʦʛʦ Ăʮʚʽʪʽʥʥʷò ʚʦʜʠ, ʟʨʦʩʪʘʥʥʷ ʤʽʛʨʘʮʽʡʥʦʾ ʨʫʭʣʠʚʦʩʪʽ 
ʘʤʦʥʽʡʥʦʛʦ ʘʟʦʪʫ ʡ ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʬʦʩʬʦʨʫ ʟ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ, ʬʦʨʤʫʚʘʥʥʷ ʘʥʘʝʨʦʙʥʠʭ ʽ 
ʩʽʨʢʦʚʦʜʥʝʚʠʭ ʟʦʥ, ʟʘʜʫʭʠ ʨʠʙʠ, ʥʝʧʨʠʜʘʪʥʦʩʪʽ ʚʦʜʦʡʤ ʜʣʷ ʨʝʢʨʝʘʮʽʾ [3, 5, 6].  

ʅʘʡʧʦʰʠʨʝʥʽʰʽ ʩʧʦʣʫʢʠ ʘʟʦʪʫ ʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʘʭ ï ʮʝ ʘʤʦʥʽʡʥʠʡ ʘʟʦʪ (NH4
+), 

ʥʽʪʨʠʪ- (NO2
ï) ʽ ʥʽʪʨʘʪ-ʡʦʥʠ (NO3

ï), ʘ ʪʘʢʦʞ ʘʟʦʪʦʚʤʽʩʥʽ ʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ ï ʘʤʽʥʦʢʠʩʣʦʪʠ, 
ʧʨʦʪʝʾʥʠ, ʘʤʽʥʠ, ʘʤʽʜʠ ʪʦʱʦ [7]. ʋ ʧʨʠʨʦʜʥʦʤʫ ʚʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʩʧʦʣʫʢʠ ʘʟʦʪʫ 
ʟʘʟʥʘʶʪʴ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚʥʘʩʣʽʜʦʢ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ, ʘʟʦʪʬʽʢʩʘʮʽʾ, 
ʘʤʦʥʽʬʽʢʘʮʽʾ, ʥʽʪʨʠʬʽʢʘʮʽʾ ʪʘ ʜʝʥʽʪʨʠʬʽʢʘʮʽʾ [4, 8, 9]. 

ʈʦʟʯʠʥʥʠʡ ʬʦʩʬʦʨ ʫ ʚʦʜʥʠʭ ʦʙôʻʢʪʘʭ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʥʝʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢ ï 
ʦʨʪʦʬʦʩʬʘʪʽʚ (H2PO4

ï, HPO4
2ï, PO4

3ï), ʧʽʨʦʬʦʩʬʘʪʽʚ, ʧʦʣʽʬʦʩʬʘʪʽʚ ʽ ʬʦʩʬʦʨʥʦʾ ʢʠʩʣʦʪʠ, ʘ 
ʪʘʢʦʞ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ (ʥʫʢʣʝʾʥʦʚʽ ʢʠʩʣʦʪʠ, ʥʫʢʣʝʦʧʨʦʪʝʾʜʠ, 
ʬʦʩʬʦʣʽʧʽʜʠ, ʬʦʩʬʦʨʠʣʴʦʚʘʥʽ ʩʘʭʘʨʠ ʪʦʱʦ). ɿʘ ʚʝʣʠʯʠʥ ʨʅ 7,0ï8,5, ʥʘʡʭʘʨʘʢʪʝʨʥʽʰʠʭ 
ʜʣʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ, ʥʝʦʨʛʘʥʽʯʥʠʡ ʬʦʩʬʦʨ (Pʥʝʦʨʛ) ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʡʦʥʘʤʠ 
HPO4

2ï. ʋ ʟʘʚʠʩʣʦʤʫ ʩʪʘʥʽ ʬʦʩʬʦʨ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʬʦʩʬʦʨʦʚʤʽʩʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ 
ʯʘʩʪʠʥʦʢ, ʪʘʢʠʭ, ʟʦʢʨʝʤʘ, ʷʢ ʦʢʩʠʛʽʜʨʦʢʩʠʜʠ Al(III) ʽ Fe(III) ʪʘ ʉʘ2+, ʘ ʪʘʢʦʞ ʫ ʩʢʣʘʜʽ 
ʧʣʘʥʢʪʦʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʜʝʪʨʠʪʫ ʪʦʱʦ [9, 10].  

ʉʠʣʽʮʽʡ ʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʘʭ ʤʦʞʝ ʟʥʘʭʦʜʠʪʠʩʷ ʫ ʨʦʟʯʠʥʥʽʡ, ʢʦʣʦʾʜʥʽʡ ʽ 
ʟʘʚʠʩʣʽʡ ʬʦʨʤʘʭ. ʈʦʟʯʠʥʥʘ ʬʦʨʤʘ ʩʠʣʽʮʽʶ (S ʨ̔ʦʟʯ) ï ʮʝ ʧʝʨʝʚʘʞʥʦ ʤʦʣʝʢʫʣʠ 
ʦʨʪʦʩʠʣʽʢʘʪʥʦʾ ʢʠʩʣʦʪʠ H4SiO4 ʽ ʯʘʩʪʢʦʚʦ ʡʦʥʠ H3SiO4

ï ʟʘʣʝʞʥʦ ʚʽʜ ʨʅ ʚʦʜʥʦʛʦ 
ʩʝʨʝʜʦʚʠʱʘ. ɿʘʚʠʩʣʫ ʬʦʨʤʫ ʩʠʣʽʮʽʶ ʩʪʘʥʦʚʣʷʪʴ ʩʠʣʽʮʽʡʚʤʽʩʥʽ ʤʽʥʝʨʘʣʴʥʽ ʯʘʩʪʠʥʢʠ ʪʘ 
ʧʣʘʥʢʪʦʥʥʽ ʦʨʛʘʥʽʟʤʠ ï ʜʽʘʪʦʤʦʚʽ ʽ ʟʦʣʦʪʠʩʪʽ ʚʦʜʦʨʦʩʪʽ ʪʦʱʦ [7, 9]. 

ɼʦ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʫ ʤʝʞʘʭ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʥʝʦʨʛʘʥʽʯʥʽ ʩʧʦʣʫʢʠ ʘʟʦʪʫ ʡ 
ʬʦʩʬʦʨʫ ʧʦʪʨʘʧʣʷʶʪʴ ʧʝʨʝʚʘʞʥʦ ʟ ʢʦʤʫʥʘʣʴʥʠʤʠ ʽ ʧʨʦʤʠʩʣʦʚʠʤʠ ʩʪʽʯʥʠʤʠ ʚʦʜʘʤʠ, ʟʽ 
ʟʣʠʚʦʚʠʤʠ ʚʦʜʘʤʠ, ʟʘ ʨʘʭʫʥʦʢ ʩʪʦʢʫ ʯʠ ʽʥʬʽʣʴʪʨʘʮʽʾ ʟʽ ʩʪʘʥʮʽʡ ʦʯʠʱʝʥʥʷ ʩʪʽʯʥʠʭ ʚʦʜ ʪʘ 
ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʡʜʘʥʯʠʢʽʚ. ɼʝʷʢʘ ʯʘʩʪʠʥʘ ʮʠʭ ʙʽʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ ʥʘʜʭʦʜʠʪʴ ʟʘ ʨʘʭʫʥʦʢ 
ʧʦʚʝʨʭʥʝʚʦʛʦ ʪʘ ʣʘʪʝʨʘʣʴʥʦʛʦ ʩʪʦʢʫ ʟ ʚʦʜʦʟʙʽʨʥʦʾ ʧʣʦʱʽ, ʟ ʘʪʤʦʩʬʝʨʥʠʤʠ ʦʧʘʜʘʤʠ [4, 5, 
11]. ʅʘʜʭʦʜʞʝʥʥʷ ʩʧʦʣʫʢ ʩʠʣʽʮʽʶ ʜʦ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ 
ʚʠʣʫʛʦʚʫʚʘʥʥʷ ʩʠʣʽʮʽʡʚʤʽʩʥʠʭ ʤʽʥʝʨʘʣʽʚ, ʜʝʩʪʨʫʢʮʽʾ ʨʦʩʣʠʥʥʠʭ ʦʨʛʘʥʽʟʤʽʚ, ʟ ʧʽʜʟʝʤʥʠʤʠ 
ʚʦʜʘʤʠ ʪʘ ʘʪʤʦʩʬʝʨʥʠʤʠ ʦʧʘʜʘʤʠ, ʘ ʪʘʢʦʞ ʚʥʘʩʣʽʜʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʠʶʯʠʭ ʟʘʩʦʙʽʚ ʥʘ 
ʦʩʥʦʚʽ ʮʝʦʣʽʪʽʚ ʪʘ ʟʘʚʜʷʢʠ ʩʪʽʯʥʠʤ ʚʦʜʘʤ ʧʽʜʧʨʠʻʤʩʪʚ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʮʝʤʝʥʪʫ, ʩʢʣʘ, 
ʩʠʣʽʢʘʪʥʠʭ ʬʘʨʙ, ʚʠʜʦʙʫʪʢʫ ʪʘ ʧʝʨʝʨʦʙʢʠ ʩʠʣʽʮʽʡʚʤʽʩʥʠʭ ʤʽʥʝʨʘʣʽʚ ʪʦʱʦ [7, 12].  

ɺʩʽ ʮʽ ʜʞʝʨʝʣʘ ʥʘʜʭʦʜʞʝʥʥʷ ʙʽʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ ʜʦ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ, ʷʢ ʧʨʠʨʦʜʥʽ, ʪʘʢ 
ʽ ʘʥʪʨʦʧʦʛʝʥʥʽ, ʩʢʣʘʜʘʶʪʴ ʟʦʚʥʽʰʥʻ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʦʜʥʽ ʝʢʦʩʠʩʪʝʤʠ ʽ ʟʥʘʯʥʦʶ ʤʽʨʦʶ 
ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʽʚʝʥʴ ʝʚʪʨʦʬʫʚʘʥʥʷ ʚʦʜʦʡʤ ʽ ʚʦʜʦʪʦʢʽʚ. ʆʜʥʘʢ ʥʝ ʩʣʽʜ ʟʘʙʫʚʘʪʠ ʧʨʦ ʪʝ, ʱʦ 
ʟʥʘʯʥʽ ʾʭʥʽ ʢʽʣʴʢʦʩʪʽ ʩʢʦʥʮʝʥʪʨʦʚʘʥʽ ʫ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʘʭ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ. ɸʣʝ 
ʾʭʥʻ ʟʘʭʦʨʦʥʝʥʥʷ ʚ ʦʩʪʘʥʥʽʭ ʥʝ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʥʝʟʚʦʨʦʪʥʝ. ɿʘ ʧʝʚʥʠʭ ʫʤʦʚ ʜʦʥʥʽ 
ʚʽʜʢʣʘʜʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʘʞʣʠʚʠʤ ʜʞʝʨʝʣʦʤ ʥʘʜʭʦʜʞʝʥʥʷ ʙʽʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ ʫ ʚʦʜʥʫ ʪʦʚʱʫ 
[13ï18]. ɼʦ ʪʘʢʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʜʝʬʽʮʠʪ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ ʽ ʬʦʨʤʫʚʘʥʥʷ ʘʥʘʝʨʦʙʥʠʭ ʫʤʦʚ 
ʫ ʧʨʠʜʦʥʥʦʤʫ ʛʦʨʠʟʦʥʪʽ ʚʦʜʦʡʤ, ʟʤʽʥʘ ʨʅ ʽ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ (Eh) ʚʦʜʥʦʛʦ 
ʩʝʨʝʜʦʚʠʱʘ, ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʠ, ʤʽʢʨʦʙʽʦʣʦʛʽʯʥʘ ʘʢʪʠʚʥʽʩʪʴ, ʪʠʧ ʽ ʩʪʨʫʢʪʫʨʘ ʜʦʥʥʠʭ 
ʚʽʜʢʣʘʜʽʚ ʪʘ ʦʩʦʙʣʠʚʦʩʪʽ ʾʭʥʴʦʛʦ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ, ʟʦʢʨʝʤʘ ʥʘʷʚʥʽʩʪʴ ʫ ʥʴʦʤʫ ʩʧʦʣʫʢ 
Fe(III), Al(III), Ca(II), ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ ʪʦʱʦ. ɸʣʝ ʮʝ ʚʞʝ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʚʥʫʪʨʽʰʥʻ 
ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦʞʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʥʘ ʚʦʜʥʽ ʝʢʦʩʠʩʪʝʤʠ, ʽ ʩʘʤʝ ʚʦʥʦ ʯʘʩʪʦ 
ʧʨʠʰʚʠʜʰʫʻ ʨʽʚʝʥʴ ʝʚʪʨʦʬʫʚʘʥʥʷ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ. ɿʘ ʨʽʟʥʠʤʠ ʦʮʽʥʢʘʤʠ [19ï22], ʚʥʫʪʨʽʰʥʻ 
ʥʘʚʘʥʪʘʞʝʥʥʷ ʬʦʩʬʦʨʦʤ, ʷʢʠʡ ʚʠʚʽʣʴʥʷʻʪʴʩʷ ʟ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ, ʚ ʜʝʷʢʠʭ ʦʟʝʨʘʭ ʜʦʩʷʛʘʻ 
20ï80 % ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʮʠʤ ʙʽʦʝʣʝʤʝʥʪʦʤ. 

ʋ ʤʘʣʠʭ ʚʦʜʦʡʤʘʭ ʫʨʙʘʥʽʟʦʚʘʥʠʭ ʪʝʨʠʪʦʨʽʡ ʟʽ ʟʤʽʥʘʤʠ ʢʣʽʤʘʪʫ ʚʩʝ ʯʘʩʪʽʰʝ 
ʧʨʦʷʚʣʷʶʪʴʩʷ ʪʘʢʽ ʥʝʛʘʪʠʚʥʽ ʷʚʠʱʘ ʷʢ ʜʝʬʽʮʠʪ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ ʽ ʟʥʠʞʝʥʥʷ ʨʅ ʪʘ Eh ʫ 
ʧʨʠʜʦʥʥʦʤʫ ʛʦʨʠʟʦʥʪʽ ʚʦʜʠ. ɿʘʟʥʘʯʝʥʽ ʯʠʥʥʠʢʠ ʽʩʪʦʪʥʠʤ ʯʠʥʦʤ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʚʽʣʴʥʝʥʥʷ 
ʙʽʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ ʟ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ, ʧʝʨʝʜʫʩʽʤ, ʥʘ ʪʫ ʾʭʥʶ ʯʘʩʪʠʥʫ, ʷʢʘ ʯʫʪʣʠʚʘ ʜʦ ʟʤʽʥ 
Eh ʚʦʜʠ, ʱʦ ʟ ʥʠʤʠ ʢʦʥʪʘʢʪʫʻ. ɿʦʢʨʝʤʘ, ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʦʢʩʠʛʽʜʨʦʢʩʠʜʽʚ Fe(III) ʽ Mn(IV). 
ɺʽʜʥʦʚʣʝʥʥʷ ʦʩʪʘʥʥʽʭ ʜʦ Fe(II) ʽ Mn(II) ʩʧʨʠʷʻ ʨʦʟʯʠʥʝʥʥʶ ʦʢʩʠʛʽʜʨʦʢʩʠʜʽʚ ʪʘ ʚʠʚʽʣʴʥʝʥʥʶ 
ʬʦʩʬʦʨʫ ʟ ʾʭʥʴʦʛʦ ʩʢʣʘʜʫ. ɿʘ ʥʠʟʴʢʠʭ ʧʦʢʘʟʥʠʢʽʚ Eh ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʦʢʠʩʥʝʥʥʷ 
ʘʤʦʥʽʡʥʦʛʦ ʘʟʦʪʫ, ʫ ʟʚôʷʟʢʫ ʟ ʯʠʤ ʚʽʥ ʜʦʤʽʥʫʻ ʩʝʨʝʜ ʽʥʰʠʭ ʬʦʨʤ ʘʟʦʪʫ. ʆʜʥʠʤ ʩʣʦʚʦʤ, 
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ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʢʦʧʠʯʝʥʥʷ ʙʽʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ ʫ ʧʦʨʦʚʠʭ ʨʦʟʯʠʥʘʭ ʟ ʧʦʜʘʣʴʰʠʤ ʜʠʬʫʟʥʠʤ 
ʥʘʜʭʦʜʞʝʥʥʷʤ ʜʦ ʚʦʜʥʦʾ ʪʦʚʱʽ, ʘ ʮʝ ʽʩʪʦʪʥʠʤ ʯʠʥʦʤ ʚʧʣʠʚʘʻ ʥʘ ʝʢʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʤʘʣʠʭ 
ʚʦʜʦʡʤ ʚ ʮʽʣʦʤʫ ʪʘ ʥʘ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʚʦʜʠ ʚ ʥʠʭ ʟʦʢʨʝʤʘ. 

ʄʝʪʦʶ ʥʘʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʚʯʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦ-ʩʝʟʦʥʥʠʭ ʟʤʽʥ ʢʦʥʮʝʥʪʨʘʮʽʾ 
ʙʽʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ ʫ ʚʦʜʽ ʦʟʝʨ ʩʠʩʪʝʤʠ ʆʧʝʯʝʥʴ (ʤ. ʂʠʾʚ), ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʧʣʠʚʫ 
ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ ʽ Eh-ʧʦʪʝʥʮʽʘʣʫ ʥʘ ʚʤʽʩʪ Nʥʝʦʨʛ ʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʡʦʛʦ 
ʨʽʟʥʠʭ ʬʦʨʤ, ʈʥʝʦʨʛ ʽ S ʨ̔ʦʟʯ, ʘ ʪʘʢʦʞ ʜʦʩʣʽʜʞʝʥʥʷ ʜʠʥʘʤʽʢʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʟʘʟʥʘʯʝʥʠʭ 
ʙʽʦʛʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟ ʛʣʠʙʠʥʦʶ ʧʽʜ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʧʨʷʤʦʾ ʽ ʟʚʦʨʦʪʥʦʾ ʩʪʨʘʪʠʬʽʢʘʮʽʾ. 

ʄʘʪʝʨʽʘʣʠ ʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ. ɼʦʩʣʽʜʞʝʥʥʷʤʠ, ʱʦ ʧʨʦʚʦʜʠʣʠʩʴ ʧʨʦʪʷʛʦʤ 
2021 ʨ., ʙʫʣʦ ʦʭʦʧʣʝʥʦ ʦʟʝʨʘ ʩʠʩʪʝʤʠ ʆʧʝʯʝʥʴ (ʥʘʟʚʠ ʚʢʘʟʘʥʽ ʟ ʧʽʚʥʦʯʽ ʥʘ ʧʽʚʜʝʥʴ) ï 
ʄʽʥʩʴʢʝ, ʃʫʛʦʚʝ, ʇʪʘʰʠʥʝ, ɸʥʜʨʽʾʚʩʴʢʝ, ʂʠʨʠʣʽʚʩʴʢʝ ʪʘ ʁʦʨʜʘʥʩʴʢʝ (ʤ. ʂʠʾʚ, ʞʠʪʣʦʚʠʡ 
ʤʘʩʠʚ ʆʙʦʣʦʥʴ). ʎʽ ʚʦʜʦʡʤʠ ʫʪʚʦʨʠʣʠʩʷ ʫ ʢʦʣʠʰʥʽʡ ʟʘʧʣʘʚʽ ʨ. ʇʦʯʘʡʥʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʦʙʽʪ 
ʟ ʥʘʤʠʚʫ ʪʝʨʠʪʦʨʽʾ ʚʠʱʝ ʟʛʘʜʘʥʦʛʦ ʞʠʪʣʦʚʦʛʦ ʤʘʩʠʚʫ. ʆʟʝʨʘ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 
ʚʠʜʦʚʞʝʥʦʶ ʬʦʨʤʦʶ. ɰʭʥʷ ʜʦʚʞʠʥʘ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 175 ʜʦ 1100 ʤ, ʘ ʜʦʚʞʠʥʘ ʙʝʨʝʛʦʚʦʾ 
ʣʽʥʽʾ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʤʝʞʘʭ 0,4ï2,7 ʢʤ. ʇʣʦʱʘ ʚʦʜʥʦʾ ʧʦʚʝʨʭʥʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʟʝʨ ʚʘʨʽʶʻ ʚʽʜ 
9 ʜʦ 192 ʪʠʩ. ʤ2, ʘ ʦʙôʻʤ, ʟʛʽʜʥʦ ʦʨʽʻʥʪʦʚʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ï 36ï1320 ʪʠʩ. ʤ3. ʆʟʝʨʘ ʩʠʩʪʝʤʠ 
ʆʧʝʯʝʥʴ ʛʣʠʙʦʢʦʚʦʜʥʽ, ʟʘ ʚʠʥʷʪʢʦʤ ʦʟ. ʇʪʘʰʠʥʦʛʦ, ʜʝ ʥʘʡʙʽʣʴʰʘ ʛʣʠʙʠʥʘ ʥʝ ʧʝʨʝʚʠʱʫʻ 
5,0 ʤ. ʋ ʨʝʰʪʠ ʦʟʝʨ ʤʘʢʩʠʤʘʣʴʥʘ ʛʣʠʙʠʥʘ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 11,0 ʜʦ 15,6 ʤ. [23]. ʋ 
ʧʨʠʙʫʪʢʦʚʽʡ ʯʘʩʪʠʥʽ ʾʭʥʴʦʛʦ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʧʝʨʝʚʘʞʘʻ ʩʭʠʣʦʚʠʡ ʽ ˇʨʫʥʪʦʚʠʡ ʩʪʽʢ ʟ ʧʣʦʱʽ 
ʚʦʜʦʟʙʦʨʫ 6000 ʛʘ, ʘ ʪʘʢʦʞ ʩʪʽʯʥʽ ʚʦʜʠ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʽ ʟʣʠʚʥʠʭ ʩʠʩʪʝʤ 
ʞʠʪʣʦʚʠʭ ʤʘʩʠʚʽʚ ʤ. ʂʠʻʚʘ ï ʅʠʚʦʢ, ʉʠʨʮʷ, ɺʠʥʦʛʨʘʜʘʨʷ, ʂʫʨʝʥʽʚʢʠ [24ï26]. ʊʘʢ, ʩʫʤʘʨʥʝ 
ʥʘʜʭʦʜʞʝʥʥʷ ʩʪʽʯʥʠʭ ʽ ʟʣʠʚʥʠʭ ʚʦʜ ʜʦʩʷʛʘʻ 13,2 ʤʣʥ. ʤ3/ʨʽʢ, ʱʦ ʫ 1,5 ʨʘʟʠ ʧʝʨʝʚʠʱʫʻ 
ʦʙôʻʤ ʮʠʭ ʦʟʝʨ.  

ʇʨʦʙʠ ʚʦʜʠ ʚʽʜʙʠʨʘʣʠ ʚ ʣʶʪʦʤʫ (ʧʝʨʽʦʜ ʟʚʦʨʦʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʩʪʨʘʪʠʬʽʢʘʮʽʾ), ʫ 
ʢʽʥʮʽ ʢʚʽʪʥʷ (ʧʦʯʘʪʦʢ ʬʦʨʤʫʚʘʥʥʷ ʧʨʷʤʦʾ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʩʪʨʘʪʠʬʽʢʘʮʽʾ), ʚ ʯʝʨʚʥʽ (ʧʝʨʽʦʜ 
ʩʪʽʡʢʦʾ ʧʨʷʤʦʾ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʩʪʨʘʪʠʬʽʢʘʮʽʾ) ʪʘ ʫ ʚʝʨʝʩʥʽ (ʜʦ ʧʦʯʘʪʢʫ ʥʘʩʪʘʥʥʷ ʦʩʽʥʥʴʦʾ 
ʛʦʤʦʪʝʨʤʽʾ) 2021 ʨ. ɺʽʜʙʽʨ ʧʨʦʙ ʚʦʜʠ ʟʜʽʡʩʥʶʚʘʣʠ ʟ ʧʦʚʝʨʭʥʝʚʦʛʦ ʽ ʧʨʠʜʦʥʥʦʛʦ ʛʦʨʠʟʦʥʪʽʚ, 
ʘ ʪʘʢʦʞ ʟʘ ʚʝʨʪʠʢʘʣʣʶ ʯʝʨʝʟ ʢʦʞʥʽ 1ï2 ʤ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʙʘʪʦʤʝʪʨʘ-
ʩʢʣʷʥʢʠ [27]. ʇʨʦʙʠ ʟʙʝʨʽʛʘʣʠ ʫ ʧʦʣʽʧʨʦʧʽʣʝʥʦʚʠʭ ʻʤʥʦʩʪʷʭ. ɼʣʷ ʚʠʣʫʯʝʥʥʷ ʟʘʚʠʩʣʠʭ 
ʨʝʯʦʚʠʥ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʤʝʤʙʨʘʥʥʫ ʬʽʣʴʪʨʘʮʽʶ. ɼʣʷ ʮʴʦʛʦ ʧʨʦʙʠ ʚʦʜʠ ʦʙôʻʤʦʤ 1,0ï
1,5 ʜʤ3 ʧʨʦʧʫʩʢʘʣʠ ʯʝʨʝʟ ʥʽʪʨʦʮʝʣʶʣʦʟʥʠʡ ʤʝʤʙʨʘʥʥʠʡ ʬʽʣʴʪʨ ĂFioroniò (ʂʅʈ) ʟ 
ʜʽʘʤʝʪʨʦʤ ʧʦʨ 0,45 ʤʢʤ ʧʽʜ ʪʠʩʢʦʤ (~2 ʘʪʤ), ʷʢʠʡ ʩʪʚʦʨʶʚʘʚʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʫʩʪʘʥʦʚʢʠ ʋʂ 
40ï2ʄ. ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʤʽʩʮʽ ʚʽʜʙʦʨʫ ʧʨʦʙ ʚʠʤʽʨʶʚʘʣʠ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʜʠ, ʚʠʟʥʘʯʘʣʠ 
ʧʦʢʘʟʥʠʢ ʨʅ ʪʘ ʚʤʽʩʪ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʫʣʴʪʠʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʣʘʜʫ 
AZ-86031 (ʂʅʈ). ɺʝʣʠʯʠʥʠ Eh-ʧʦʪʝʥʮʽʘʣʫ ʚʠʤʽʨʶʚʘʣʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 
ʤʫʣʴʪʠʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʣʘʜʫ Ezodo 7200 (ʊʘʡʚʘʥʴ).  

ɺʤʽʩʪ ʥʝʦʨʛʘʥʽʯʥʠʭ ʬʦʨʤ ʘʟʦʪʫ ʽ ʬʦʩʬʦʨʫ ʪʘ ʨʦʟʯʠʥʥʦʛʦ ʩʠʣʽʮʽʶ ʫ ʬʽʣʴʪʨʘʪʘʭ 
ʧʨʠʨʦʜʥʦʾ ʚʦʜʠ ʟʥʘʭʦʜʠʣʠ ʬʦʪʦʤʝʪʨʠʯʥʠʤ ʤʝʪʦʜʦʤ. ʂʦʥʮʝʥʪʨʘʮʽʶ ʘʤʦʥʽʡʥʦʾ, ʥʽʪʨʠʪʥʦʾ ʪʘ 
ʥʽʪʨʘʪʥʦʾ ʬʦʨʤ ʘʟʦʪʫ ʚʠʟʥʘʯʘʣʠ ʚʽʜʧʦʚʽʜʥʦ ʟʘ ʤʝʪʦʜʠʢʘʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʝʛʥʝʪʦʚʦʾ 
ʩʦʣʽ ʪʘ ʨʝʘʢʪʠʚʫ ʅʝʩʩʣʝʨʘ, ʨʝʘʢʪʠʚʫ ɻʨʽʩʩʘ ʪʘ ʩʘʣʽʮʠʣʘʪʫ ʥʘʪʨʽʶ, ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʬʦʩʬʦʨʫ 
ï ʤʦʣʽʙʜʘʪʫ ʘʤʦʥʽʶ ʫ ʩʠʣʴʥʦʢʠʩʣʦʤʫ ʩʝʨʝʜʦʚʠʱʽ (ʨʅ 0,80ï0,95) ʟʘ ʥʘʷʚʥʦʩʪʽ ʘʩʢʦʨʙʽʥʦʚʦʾ 
ʢʠʩʣʦʪʠ ʷʢ ʚʽʜʥʦʚʥʠʢʘ, ʘ ʩʠʣʽʮʽʶ ï ʫ ʚʠʛʣʷʜʽ ʩʠʥʴʦʾ (ʚʽʜʥʦʚʣʝʥʦʾ) ʬʦʨʤʠ 
ʩʠʣʽʮʽʡʤʦʣʽʙʜʝʥʦʚʦʾ ʛʝʪʝʨʦʧʦʣʽʢʠʩʣʦʪʠ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʣ-ʩʫʣʴʬʽʪʥʦʾ ʩʫʤʽʰʽ [10].  

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʾʭʥʻ ʦʙʛʦʚʦʨʝʥʥʷ. ʋ ʚʦʜʽ ʦʟʝʨ ʩʠʩʪʝʤʠ ʆʧʝʯʝʥʴ ʚʤʽʩʪ 
ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ ʽ ʚʝʣʠʯʠʥʘ Eh-ʧʦʪʝʥʮʽʘʣʫ ʟʥʘʭʦʜʠʣʠʩʴ ʫ ʰʠʨʦʢʠʭ ʤʝʞʘʭ ï ʚʽʜʧʦʚʽʜʥʦ 
0ï16,2 ʤʛ/ʜʤ3 ʽ -129õ295 ʤɺ (ʨʠʩ.1).  ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫ ʧʨʠʜʦʥʥʦʤʫ ʛʦʨʠʟʦʥʪʽ ʚʦʜʠ ʮʠʭ 
ʦʟʝʨ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʧʝʨʝʭʽʜʥʽ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʣʶʚʘʣʴʥʽ ʪʘ ʚʽʜʥʦʚʣʶʚʘʣʴʥʽ ʫʤʦʚʠ ʧʨʦʪʷʛʦʤ 
ʫʩʴʦʛʦ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʝʨʽʦʜʫ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʥʠʟʴʢʠʤʠ ʚʝʣʠʯʠʥʘʤʠ Eh-ʧʦʪʝʥʮʽʘʣʫ 
(-129õ69 ʤɺ) ʪʘ ʜʝʬʽʮʠʪʦʤ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ (0ï5,4 ʤʛ/ʜʤ3 ʽ 0ï44% ʥʘʩʠʯʝʥʥʷ). ɺʟʠʤʢʫ 
ʟʘʟʥʘʯʝʥʽ ʫʤʦʚʠ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʥʝ ʣʠʰʝ ʙʽʣʷ ʜʥʘ, ʘ ʪʘʢʦʞ ʚ ʫʩʽʡ ʚʦʜʥʽʡ ʪʦʚʱʽ ʦʟʝʨ (ʆ2 ï 
2,0ï4,3 ʤʛ/ʜʤ3; Eh ï -129õ66 ʤɺ). ɺʦʜʥʦʯʘʩ, ʫ ʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ ʚʦʜʠ ʟ ʚʝʩʥʠ ʜʦ ʦʩʝʥʽ, 
ʥʘʚʧʘʢʠ, ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʜʦʩʪʘʪʥʽʡ ʚʤʽʩʪ ʢʠʩʥʶ ʪʘ ʧʝʨʝʥʘʩʠʯʝʥʥʷ ʥʠʤ ʚʦʜʠ (12,1ï
16,2 ʤʛ/ʜʤ3 ʽ 107ï175% ʥʘʩʠʯʝʥʥʷ). ʊʘʢʽ ʟʤʽʥʠ ʦʢʠʩʥʦ-ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʫʤʦʚ ʙʝʟʫʤʦʚʥʦ 
ʧʦʟʥʘʯʠʣʠʩʴ ʥʘ ʧʨʦʩʪʦʨʦʚʽʡ ʽ ʩʝʟʦʥʥʽʡ ʜʠʥʘʤʽʮʽ ʚʤʽʩʪʫ ʪʘ ʬʦʨʤ ʟʥʘʭʦʜʞʝʥʥʷ 
ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʘʟʦʪʫ ʽ ʬʦʩʬʦʨʫ, ʧʨʦ ʱʦ ʡʪʠʤʝʪʴʩʷ ʜʘʣʽ. 
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ʈʠʩ. 1. ɻʨʘʥʠʯʥʽ (1, 2) ʽ ʩʝʨʝʜʥʽ (3) ʚʝʣʠʯʠʥʠ ʚʤʽʩʪʫ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ (ʘ) ʽ Eh-
ʧʦʪʝʥʮʽʘʣʫ (ʙ) ʫ ʚʦʜʽ ʦʟʝʨ ʩʠʩʪʝʤʠ ʆʧʝʯʝʥʴ (2021 ʨ.): ʊʫʪ ʽ ʥʘ ʨʠʩ. 2 ʽ 3: 1 ï ʄʽʥʩʴʢʝ, 2 ï 
ʃʫʛʦʚʝ, 3 ï ʇʪʘʰʠʥʝ, 4 ï ɸʥʜʨʽʾʚʩʴʢʝ, 5 ï ʂʠʨʠʣʽʚʩʴʢʝ, 6 ï ʁʦʨʜʘʥʩʴʢʝ; ʧ ʽ ʜ ï ʧʦʚʝʨʭʥʝʚʠʡ ʽ 
ʧʨʠʜʦʥʥʠʡ ʛʦʨʠʟʦʥʪʠ 

 
ɺʤʽʩʪ NH4

+ ʫ ʚʦʜʽ ʦʟʝʨ ʩʠʩʪʝʤʠ ʆʧʝʯʝʥʴ ʟʘʟʥʘʻ ʷʢ ʩʝʟʦʥʥʠʭ ʟʤʽʥ, ʪʘʢ ʽ ʟ ʛʣʠʙʠʥʦʶ. ʋ 
ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʴ ʡʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʷ ʫ ʧʦʚʝʨʭʥʝʚʦʤʫ ʛʦʨʠʟʦʥʪʽ ʚʦʜʠ ʦʟʝʨ ʟʥʘʭʦʜʠʣʘʩʴ ʫ 
ʤʝʞʘʭ ʚʽʜ 0 ʜʦ 1,666 ʤʛ N/ʜʤ3, ʜʦʩʷʛʘʶʯʠ ʤʽʥʽʤʘʣʴʥʠʭ ʚʝʣʠʯʠʥ ʚʣʽʪʢʫ (0,040ï0,090 
ʤʛ N/ʜʤ3) ʽ ʤʘʢʩʠʤʘʣʴʥʠʭ ʚʟʠʤʢʫ (0,706ï1,666 ʤʛ N/ʜʤ3) (ʨʠʩ. 2). ʂʦʥʮʝʥʪʨʘʮʽʷ NH4

+ ʫ 
ʧʨʠʜʦʥʥʦʤʫ ʛʦʨʠʟʦʥʪʽ ʚʦʜʠ ʢʦʣʠʚʘʣʘʩʴ ʫ ʰʠʨʰʦʤʫ ʽʥʪʝʨʚʘʣʽ (0,207ï13,17 ʤʛ N/ʜʤ3) ʽ 
ʜʦʩʷʛʘʣʘ ʤʘʢʩʠʤʘʣʴʥʠʭ ʚʝʣʠʯʠʥ ʚʦʩʝʥʠ, ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ ʦʩʽʥʥʴʦʾ ʛʦʤʦʪʝʨʤʽʾ (ʜʠʚ. ʨʠʩ. 2). 
ɺʟʠʤʢʫ ʚʦʥʘ ʩʪʘʥʦʚʠʣʘ 0,762ï3,231 ʤʛ N/ʜʤ3 ʽ ʙʫʣʘ ʥʘʡʥʠʞʯʦʶ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ 
ʩʝʟʦʥʘʤʠ. ʆʪʞʝ, ʢʦʥʮʝʥʪʨʘʮʽʷ ʘʤʦʥʽʡʥʦʛʦ ʘʟʦʪʫ ʫ ʧʦʚʝʨʭʥʝʚʦʤʫ ʛʦʨʠʟʦʥʪʽ ʚʦʜʠ ʟʘʚʞʜʠ 
ʙʫʣʘ ʤʝʥʰʦʶ, ʥʽʞ ʙʽʣʷ ʜʥʘ. ʗʢʱʦ ʚʟʠʤʢʫ, ʧʽʜ ʯʘʩ ʟʚʦʨʦʪʥʦʾ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʩʪʨʘʪʠʬʽʢʘʮʽʾ 
ʮʷ ʨʽʟʥʠʮʷ ʩʪʘʥʦʚʠʣʘ ʣʠʰʝ 1,1ï2,2 ʨʘʟʠ, ʪʦ ʧʽʜ ʯʘʩ ʧʨʷʤʦʾ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʽ ʢʠʩʥʝʚʦʾ 
ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʚʦʥʘ ʚʞʝ ʩʪʘʥʦʚʠʣʘ 2ï184 ʨʘʟʠ ʥʘʚʝʩʥʽ, 31ï78 ʨʘʟʠ ʚʣʽʪʢʫ ʽ 4ï22 ʨʘʟʠ 
ʚʦʩʝʥʠ. ɿʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ NH4

+ ʫ ʧʦʚʝʨʭʥʝʚʦʤʫ ʛʦʨʠʟʦʥʪʽ ʚʦʜʠ ʟʫʤʦʚʣʝʥʝ ʡʦʛʦ 
ʘʩʠʤʽʣʷʮʽʻʶ ʚʠʱʦʶ ʚʦʜʷʥʦʶ ʨʦʩʣʠʥʥʽʩʪʶ ʽ ʬʽʪʦʧʣʘʥʢʪʦʥʦʤ. ɺʦʜʥʦʯʘʩ, ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ 
NH4

+ ʧʦʙʣʠʟʫ ʜʥʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʡʦʛʦ ʥʘʜʭʦʜʞʝʥʥʷ ʟ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʧʽʜ ʯʘʩ 
ʬʦʨʤʫʚʘʥʥʷ ʜʝʬʽʮʠʪʫ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ ʽ ʧʦʨʫʰʝʥʥʷ ʢʦʥʚʝʢʪʠʚʥʦʛʦ ʧʝʨʝʤʽʰʫʚʘʥʥʷ 
ʚʦʜʠ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʥʠʞʯʝ ʪʝʨʤʦʢʣʠʥʫ. 

ʂʦʥʮʝʥʪʨʘʮʽʷ NO2
ï ʚ ʦʟʝʨʘʭ ʆʧʝʯʝʥʴ ʧʨʦʪʷʛʦʤ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʝʨʽʦʜʫ ʟʥʘʭʦʜʠʣʘʩʴ 

ʫ ʤʝʞʘʭ 0,006ï0,186 ʤʛ N/ʜʤ3 (ʜʠʚ. ʨʠʩ. 2). ʅʘʡʚʠʱʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʮʽʻʾ ʬʦʨʤʠ ʘʟʦʪʫ 
ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ 2ï5-ʛʦ ʦʟʝʨ ʚʟʠʤʢʫ ʪʘ ʚʣʽʪʢʫ. ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʾʭʥʷ ʢʦʥʮʝʥʪʨʘʮʽʷ 
ʧʝʨʝʚʠʱʫʚʘʣʘ 0,020 ʤʛ N/ʜʤ3, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʛʨʘʥʠʯʥʦʜʦʧʫʩʪʠʤʽʡ ʢʦʥʮʝʥʪʨʘʮʽʾ ʜʣʷ ʚʦʜʦʡʤ 
ʨʠʙʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ [28].  

 

 

ʈʠʩ. 2. ɻʨʘʥʠʯʥʽ (1, 2) ʽ ʩʝʨʝʜʥʽ (3) ʚʝʣʠʯʠʥʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʘʤʦʥʽʡʥʦʛʦ ʘʟʦʪʫ (ʘ), ʥʽʪʨʠʪ-
ʡʦʥʽʚ (ʙ) ʽ ʥʽʪʨʘʪ-ʡʦʥʽʚ (ʚ) ʫ ʚʦʜʽ ʦʟʝʨ ʩʠʩʪʝʤʠ ʆʧʝʯʝʥʴ (2021 ʨ.) 

 
ɺʤʽʩʪ NO3

ï ʢʦʣʠʚʘʚʩʷ ʫ ʤʝʞʘʭ 0,016ï0,314 ʤʛ N/ʜʤ3 (ʜʠʚ. ʨʠʩ. 2). ʄʽʥʽʤʘʣʴʥʽ 
ʢʦʥʮʝʥʪʨʘʮʽʾ 0,016ï0,142 ʤʛ N/ʜʤ3 ʧʨʠʧʘʜʘʶʪʴ ʥʘ ʣʽʪʥʶ ʧʦʨʫ ʨʦʢʫ, ʱʦ ʟʫʤʦʚʣʝʥʦ 
ʩʧʦʞʠʚʘʥʥʷʤ ʮʽʻʾ ʬʦʨʤʠ ʘʟʦʪʫ ʨʦʩʣʠʥʥʠʤʠ ʦʨʛʘʥʽʟʤʘʤʠ. ɿʘʟʚʠʯʘʡ, ʢʦʥʮʝʥʪʨʘʮʽʷ NO3

ï-
ʡʦʥʽʚ ʫ ʚʦʜʽ ʧʦʙʣʠʟʫ ʜʥʘ ʙʫʣʘ ʥʠʞʯʦʶ, ʥʽʞ ʫ ʧʦʚʝʨʭʥʝʚʦʤʫ ʛʦʨʠʟʦʥʪʽ. ʎʝ ʟʫʤʦʚʣʝʥʦ 
ʜʝʬʽʮʠʪʦʤ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʥʽʪʨʘʪ-ʡʦʥʠ ʚʽʜʥʦʚʣʶʶʪʴʩʷ ʜʦ ʥʽʪʨʠʪ-ʡʦʥʽʚ ʽ 
ʘʤʦʥʽʡʥʦʛʦ ʘʟʦʪʫ ʷʢ ʭʽʤʽʯʥʠʤ ʰʣʷʭʦʤ, ʪʘʢ ʽ ʟʘ ʫʯʘʩʪʶ ʜʝʥʽʪʨʠʬʽʢʫʶʯʠʭ ʙʘʢʪʝʨʽʡ. 
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ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʝʨʝʜ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʟʝʨ ʩʠʩʪʝʤʠ ʆʧʝʯʝʥʴ ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʢʘ 
NO2

ï- ʽ NO3
ï-ʡʦʥʽʚ ʫ ʧʨʠʜʦʥʥʦʤʫ ʰʘʨʽ ʚʦʜʠ ʙʫʣʘ ʭʘʨʘʢʪʝʨʥʦʶ ʜʣʷ ʦʟʝʨ ʂʠʨʠʣʽʚʩʴʢʦʛʦ ʽ 

ʁʦʨʜʘʥʩʴʢʦʛʦ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʢʨʘʱʠʤ ʢʠʩʥʝʚʠʤ ʨʝʞʠʤʦʤ ʚ ʥʠʭ, ʦʩʢʽʣʴʢʠ ʧʨʦʮʝʩʠ 
ʥʽʪʨʠʬʽʢʘʮʽʾ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚʞʝ ʟʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʠʩʥʶ, ʱʦ ʧʝʨʝʚʠʱʫʻ 2 ʤʛ/ʜʤ3, ʘ 
ʜʝʥʽʪʨʠʬʽʢʘʮʽʾ, ʥʘʚʧʘʢʠ, ʥʠʞʯʝ ~1,5 ʤʛ/ʜʤ3 [29]. 

ʂʦʥʮʝʥʪʨʘʮʽʷ Nʥʝʦʨʛ ʚ ʮʽʣʦʤʫ ʪʘʢʦʞ ʟʘʟʥʘʚʘʣʘ ʷʢ ʩʝʟʦʥʥʠʭ ʟʤʽʥ, ʪʘʢ ʽ ʟ ʛʣʠʙʠʥʦʶ, ʷʢ ʽ 
ʫ ʚʠʧʘʜʢʫ ʟ ʘʤʦʥʽʡʥʠʤ ʘʟʦʪʦʤ. ʄʘʢʩʠʤʘʣʴʥʠʡ ʡʦʛʦ ʚʤʽʩʪ ʫ ʚʦʜʽ ʧʦʚʝʨʭʥʝʚʦʛʦ ʛʦʨʠʟʦʥʪʫ 
ʚʟʠʤʢʫ ʩʪʘʥʦʚʠʚ 1,088ï1,936 ʤʛ N/ʜʤ3, ʘ ʚ ʽʥʰʽ ʧʦʨʠ ʨʦʢʫ ï 0,103ï0,864 ʤʛ N/ʜʤ3 (ʨʠʩ. 3).  

ʋ ʧʨʠʜʦʥʥʦʤʫ ʛʦʨʠʟʦʥʪʽ ʚʦʜʠ ʤʘʢʩʠʤʘʣʴʥʘ ʢʦʥʮʝʥʪʨʘʮʽʷ Nʥʝʦʨʛ, ʥʘʚʧʘʢʠ, ʙʫʣʘ ʫ 
ʚʝʩʥʷʥʦ-ʦʩʽʥʥʽʡ ʧʝʨʽʦʜ. ɺʤʽʩʪ ʈʥʝʦʨʛ ʫ ʚʦʜʽ ʦʟʝʨ ʩʠʩʪʝʤʠ ʆʧʝʯʝʥʴ ʫ ʧʝʨʽʦʜ ʜʦʩʣʽʜʞʝʥʴ 
ʟʥʘʭʦʜʠʚʩʷ ʫ ʤʝʞʘʭ 0,010ï3,121 ʤʛ P/ʜʤ3 (ʜʠʚ. ʨʠʩ. 3). ʗʢʱʦ ʚʟʠʤʢʫ ʡʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʷ ʫ 
ʧʦʚʝʨʭʥʝʚʦʤʫ ʽ ʧʨʠʜʦʥʥʦʤʫ ʛʦʨʠʟʦʥʪʘʭ ʚʦʜʠ ʙʫʣʘ ʤʘʡʞʝ ʦʜʥʘʢʦʚʦʶ, ʪʦ ʧʽʜ ʯʘʩ 
ʬʦʨʤʫʚʘʥʥʷ ʧʨʷʤʦʾ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʩʪʨʘʪʠʬʽʢʘʮʽʾ ʩʧʦʩʪʝʨʽʛʘʣʦʩʴ ʽʩʪʦʪʥʝ ʾʾ ʟʥʠʞʝʥʥʷ ʫ 
ʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ ʚʦʜʠ ʟʘ ʨʘʭʫʥʦʢ ʩʧʦʞʠʚʘʥʥʷ ʙʽʦʪʦʶ. ɺʦʜʥʦʯʘʩ, ʧʦʙʣʠʟʫ ʜʥʘ, ʥʘʚʧʘʢʠ, 
ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʽʩʪʦʪʥʝ ʟʨʦʩʪʘʥʥʷ ʡʦʛʦ ʚʤʽʩʪʫ ʟʘ ʨʘʭʫʥʦʢ ʥʘʜʭʦʜʞʝʥʥʷ ʟ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ 
ʜʦ ʚʦʜʠ ʟʘ ʫʤʦʚʠ ʜʝʬʽʮʠʪʫ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ. ʉʝʨʝʜ ʦʟʝʨ ʩʠʩʪʝʤʠ ʆʧʝʯʝʥʴ ʥʘʡʙʽʣʴʰ 
ʟʘʙʨʫʜʥʝʥʠʤʠ ʥʝʦʨʛʘʥʽʯʥʠʤ ʘʟʦʪʦʤ ʽ ʬʦʩʬʦʨʦʤ ʚʠʷʚʠʣʠʩʴ ʦʟʝʨʘ ʄʽʥʩʴʢʝ, ʃʫʛʦʚʝ ʽ 
ʇʪʘʰʠʥʝ (ʜʠʚ. ʨʠʩ. 3). 

 

 

ʈʠʩ. 3. ɻʨʘʥʠʯʥʽ (1, 2) ʽ ʩʝʨʝʜʥʽ (3) ʚʝʣʠʯʠʥʠ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʘʟʦʪʫ (ʘ), 
ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʬʦʩʬʦʨʫ (ʙ) ʽ ʨʦʟʯʠʥʥʦʛʦ ʩʠʣʽʮʽʶ (ʚ) ʫ ʚʦʜʽ ʦʟʝʨ ʩʠʩʪʝʤʠ ʆʧʝʯʝʥʴ (2021 ʨ.). 

 

ɿʤʽʥʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʘʟʦʪʫ ʽ ʬʦʩʬʦʨʫ ʚʧʣʠʥʫʣʘ ʥʘ ʚʽʜʥʦʰʝʥʥʷ N:P ʫ 
ʚʦʜʽ ʦʟʝʨ ʩʠʩʪʝʤʠ ʆʧʝʯʝʥʴ, ʷʢʝ ʧʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ ʜʦʩʣʽʜʞʝʥʴ ʟʤʽʥʶʚʘʣʦʩʷ ʚʽʜ 0,6 ʜʦ 19,0. 
ʋ ʩʝʨʝʜʥʴʦʤʫ ʚʽʜʥʦʰʝʥʥʷ N:P ʟʤʝʥʰʫʚʘʣʦʩʴ ʚʽʜ ʟʠʤʠ ʜʦ ʦʩʝʥʽ ʫ ʤʝʞʘʭ 7,2ï2,6, ʱʦ ʚʢʘʟʫʻ 
ʥʘ ʟʨʦʩʪʘʥʥʷ ʫ ʚʦʜʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʬʦʩʬʦʨʫ ʚʽʜʥʦʩʥʦ ʘʟʦʪʫ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ 
ʫʤʦʚ ʜʣʷ ʨʦʟʚʠʪʢʫ ʩʠʥʴʦʟʝʣʝʥʠʭ ʚʦʜʦʨʦʩʪʝʡ. 

ʂʦʥʮʝʥʪʨʘʮʽʷ Siʨʦʟʯ ʫ ʚʦʜʽ ʦʟʝʨ ʩʠʩʪʝʤʠ ʆʧʝʯʝʥʴ ʢʦʣʠʚʘʣʘʩʴ ʚʽʜ 0,03 ʜʦ 6,4 ʤʛ/ʜʤ3 
(ʜʠʚ. ʨʠʩ. 3). ʗʢ ʽ ʫ ʚʠʧʘʜʢʫ ʟ ʈʥʝʦʨʛ, ʥʘʡʙʽʣʴʰʘ ʨʽʟʥʠʮʷ ʤʽʞ ʚʤʽʩʪʦʤ Siʨʦʟʯ ʫ ʧʦʚʝʨʭʥʝʚʦʤʫ ʽ 
ʧʨʠʜʦʥʥʦʤʫ ʛʦʨʠʟʦʥʪʘʭ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʧʝʨʽʦʜʫ ʬʦʨʤʫʚʘʥʥʷ ʧʨʷʤʦʾ ʪʝʤʧʝʨʘʪʫʨʥʦʾ 
ʩʪʨʘʪʠʬʽʢʘʮʽʾ. ʅʘʡʥʠʞʯʽ ʢʦʥʮʝʥʪʨʘʮʽʾ Siʨʦʟʯ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʥʘʚʝʩʥʽ ʫ ʧʦʚʝʨʭʥʝʚʦʤʫ 
ʛʦʨʠʟʦʥʪʽ ʚʦʜʠ ʦʟʝʨ ʄʽʥʩʴʢʦʛʦ ʪʘ ɸʥʜʨʽʾʚʩʴʢʦʛʦ. ʄʘʢʩʠʤʘʣʴʥʠʡ ʚʤʽʩʪ Siʨʦʟʯ ʩʧʦʩʪʝʨʽʛʘʚʩʷ ʫ 
ʚʦʜʽ ʧʨʠʜʦʥʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʚʦʩʝʥʠ ʽ ʚʟʠʤʢʫ. ʊʘʢʽ ʩʝʟʦʥʥʽ ʢʦʣʠʚʘʥʥʷ Siʨʦʟʯ ʟʫʤʦʚʣʝʥʽ ʡʦʛʦ 
ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʷʢ ʚʘʞʣʠʚʦʛʦ ʭʽʤʽʯʥʦʛʦ ʝʣʝʤʝʥʪʘ ʜʣʷ ʨʦʟʚʠʪʢʫ ʽ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 
ʬʽʪʦʧʣʘʥʢʪʦʥʫ, ʟʦʢʨʝʤʘ ʜʽʘʪʦʤʦʚʠʭ ʚʦʜʦʨʦʩʪʝʡ [30]. 

ʆʪʞʝ, ʚʟʠʤʢʫ ʩʣʽʜ ʦʯʽʢʫʚʘʪʠ ʙʽʣʴʰ ʨʽʚʥʦʤʽʨʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʚʤʽʩʪʫ ʙʽʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ 
ʟ ʛʣʠʙʠʥʦʶ. ʇʽʜ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʧʨʷʤʦʾ ʪʝʤʧʝʨʘʪʫʨʥʦʾ ʩʪʨʘʪʠʬʽʢʘʮʽʾ (ʚʝʩʥʷʥʦ-ʦʩʽʥʥʽʡ 
ʧʝʨʽʦʜ) ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʾʭʥʴʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʫ ʧʦʚʝʨʭʥʝʚʦʤʫ ʛʦʨʠʟʦʥʪʽ ʚʦʜʠ ʥʘʜ 
ʪʝʨʤʦʢʣʠʥʦʤ ʽ, ʥʘʚʧʘʢʠ, ʽʩʪʦʪʥʝ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʥʠʞʯʝ ʪʝʨʤʦʢʣʠʥʫ, ʟʦʢʨʝʤʘ ʧʦʙʣʠʟʫ 
ʜʥʘ. 

ɼʣʷ ʟôʷʩʫʚʘʥʥʷ ʚʧʣʠʚʫ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ ʥʘ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 
ʥʝʦʨʛʘʥʽʯʥʠʭ ʬʦʨʤ ʘʟʦʪʫ ʥʘʤʠ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʥʘʷʚʥʦʩʪʽ ʣʽʥʽʡʥʦʛʦ 
ʟʚôʷʟʢʫ ʤʽʞ ʟʘʟʥʘʯʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘ ʨʽʚʥʷ ʟʥʘʯʫʱʦʩʪʽ 0,01 
ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ ʽ ʚʽʜʥʦʩʥʠʤ ʚʤʽʩʪʦʤ NH4

+, NO2
ï

- ʽ NO3
ï-ʡʦʥʽʚ ʩʪʘʥʦʚʠʚ ʚʽʜʧʦʚʽʜʥʦ -0,88, 0,08 ʽ 0,88 ʫ 2016 ʨ. ʪʘ -0,79, 0,60 ʽ 0,78 ʫ 2021 ʨ 

(ʨʠʩ. 4). ɺʽʜʦʤʦ, ʱʦ ʫ ʚʦʜʥʠʭ ʦʙôʻʢʪʘʭ ʦʢʠʩʥʝʥʥʷ NH4
+ ʜʦ NO2

ï- ʽ NO3
ï-ʡʦʥʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ 
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ʥʝ ʣʠʰʝ ʭʽʤʽʯʥʠʤ ʰʣʷʭʦʤ, ʘʣʝ ʡ ʟʘ ʫʯʘʩʪʽ ʥʽʪʨʠʬʽʢʫʶʯʠʭ ʙʘʢʪʝʨʽʡ. ʆʢʠʩʥʝʥʥʷ NH4
+ ʜʦ 

NO3
ï-ʡʦʥʽʚ ʫ ʚʦʜʽ ʦʟʝʨ ʆʧʝʯʝʥʴ ʧʨʦʪʷʛʦʤ 2016 ʨ. ʚʽʜʙʫʚʘʣʦʩʴ ʙʝʟ ʩʫʪʪʻʚʦʛʦ ʟʨʦʩʪʘʥʥʷ 

ʯʘʩʪʢʠ NO2
ï-ʡʦʥʽʚ (ʤʝʥʰʝ 4% Nʥʝʦʨʛ), ʘ ʫ 2021 ʨ. ʾʭʥʷ ʯʘʩʪʢʘ ʙʫʣʘ ʟʥʘʯʥʦ ʚʠʱʦʶ 20ï50% 

Nʥʝʦʨʛ. ʗʢ ʚʠʜʥʦ ʟ ʦʪʨʠʤʘʥʠʭ ʛʨʘʬʽʢʽʚ, ʟʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ Ò4 ʤʛ/ʜʤ3 ʯʘʩʪʢʘ 
ʘʤʦʥʽʡʥʦʛʦ ʘʟʦʪʫ ʩʪʘʥʦʚʠʣʘ Ó80% Nʥʝʦʨʛ. ɿʘ ʧʦʜʘʣʴʰʦʛʦ ʟʨʦʩʪʘʥʥʷ ʚʤʽʩʪʫ ʢʠʩʥʶ ʯʘʩʪʢʘ 
ʘʤʦʥʽʡʥʦʛʦ ʘʟʦʪʫ ʟʥʠʞʫʻʪʴʩʷ ʜʦ 20ï40%, ʘ ʚʽʜʥʦʩʥʠʡ ʚʤʽʩʪ ʥʽʪʨʘʪ-ʡʦʥʽʚ, ʥʘʚʧʘʢʠ, ʟʨʦʩʪʘʻ 
ʜʦ 60% Nʥʝʦʨʛ (ʜʠʚ. ʨʠʩ. 4). ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ, ʢʦʥʮʝʥʪʨʘʮʽʷ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ, ʥʘʧʝʚʥʦ, 
ʪʘʢʦʞ ʚʧʣʠʚʘʻ ʥʘ ʚʤʽʩʪ ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʘʟʦʪʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʽʞ ʮʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʽʩʥʫʻ 
ʚʟʘʻʤʦʟʚôʷʟʦʢ, ʘʣʝ ʚʽʥ ʥʝʣʽʥʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ (ʨʠʩ. 5). ʋ 2016 ʨ. ʣʽʥʽʷ ʪʨʝʥʜʫ ʚʽʜʧʦʚʽʜʘʣʘ 
ʧʦʣʽʥʦʤʽʘʣʴʥʽʡ ʢʨʠʚʽʡ, ʘ ʫ 2021 ʨ. ï ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʽʡ ʢʨʠʚʽʡ (ʜʠʚ. ʨʠʩ. 5). 

 

 
ʈʠʩ. 4. ɺʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ ʽ ʯʘʩʪʢʦʶ ʘʤʦʥʽʡʥʦʛʦ 

ʘʟʦʪʫ (ʘ, ʛ), ʥʽʪʨʠʪ- (ʙ, ʜ) ʽ ʥʽʪʨʘʪ-ʡʦʥʽʚ (ʚ, ʝ) ʫ ʚʦʜʽ ʦʟʝʨ ʩʠʩʪʝʤʠ ʆʧʝʯʝʥʴ ʧʨʦʪʷʛʦʤ 2016 ʨ. (ʘ, 
ʙ, ʚ) ʽ 2021 ʨ (ʛ, ʜ, ʝ) 

 

 
ʈʠʩ. 5. ɺʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ ʽ ʚʤʽʩʪʦʤ ʥʝʦʨʛʘʥʽʯʥʦʛʦ 

ʘʟʦʪʫ ʫ ʚʦʜʽ ʦʟʝʨ ʩʠʩʪʝʤʠ ʆʧʝʯʝʥʴ ʧʨʦʪʷʛʦʤ ʚʝʩʥʷʥʦ-ʣʽʪʥʴʦʛʦ ʧʝʨʽʦʜʫ 2016 ʨ. (ʘ) ʽ ʧʨʦʪʷʛʦʤ 
2021 ʨ. (ʙ) 

 
ɺʝʣʠʯʠʥʘ ʘʧʨʦʢʩʠʤʘʮʽʾ ʫ ʧʝʨʰʦʤʫ ʽ ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʘʭ ʩʪʘʥʦʚʠʣʘ 0,90 ʽ 0,58. ɿʛʽʜʥʦ 

ʰʢʘʣʠ ʏʝʜʜʦʢʘ, ʮʽ ʚʝʣʠʯʠʥʠ ʚʢʘʟʫʶʪʴ ʥʘ ʥʘʷʚʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʦ ʚʠʩʦʢʦʾ ʽ ʚʽʜʯʫʪʥʦʾ ʩʠʣʠ 
ʟʚôʷʟʢʫ. ɺʽʜʩʫʪʥʽʩʪʴ ʣʽʥʽʡʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʟʘʟʥʘʯʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚʢʘʟʫʻ, ʱʦ ʥʘ ʚʤʽʩʪ 
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ʪʘʢʦʞ ʚʧʣʠʚʘʶʪʴ ʽ ʽʥʰʽ ʯʠʥʥʠʢʠ. ɺʽʜʦʤʦ, ʱʦ ʫ ʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ ʚʦʜʠ ʟʨʦʩʪʘʥʥʷ 
ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ ʟʫʤʦʚʣʝʥʝ ʬʦʪʦʩʠʥʪʝʟʦʤ ʬʽʪʦʧʣʘʥʢʪʦʥʫ ʽ ʚʠʱʦʾ ʚʦʜʷʥʦʾ 
ʨʦʩʣʠʥʥʦʩʪʽ, ʘ ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʘʟʦʪʫ ï ʡʦʛʦ ʘʩʠʤʽʣʷʮʽʻʶ ʦʩʪʘʥʥʽʤʠ. 
ɺʦʜʥʦʯʘʩ, ʟʘ ʜʝʬʽʮʠʪʫ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ ʧʦʙʣʠʟʫ ʜʥʘ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ 
ʢʦʥʮʝʥʪʨʘʮʽʾ ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʘʟʦʪʫ ʟʘ ʨʘʭʫʥʦʢ ʥʘʜʭʦʜʞʝʥʥʷ ʟ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ. ʆʪʨʠʤʘʥʽ 
ʢʨʠʚʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʪʝ, ʱʦ ʟʘ ʢʦʥʮʝʥʪʨʘʮʽʾ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ Ò4 ʤʛ/ʜʤ3 ʽʩʪʦʪʥʦ ʟʨʦʩʪʘʻ ʥʝ 
ʣʠʰʝ ʚʤʽʩʪ ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʘʟʦʪʫ, ʘ ʡ ʯʘʩʪʢʘ ʘʤʦʥʽʡʥʦʛʦ ʘʟʦʪʫ (ʜʠʚ. ʨʠʩ. 4, 5). 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʠʩʥʝʚʠʡ ʨʝʞʠʤ ʪʘʢʦʞ ʚʧʣʠʚʘʻ ʥʘ ʚʤʽʩʪ ʈʥʝʦʨʛ. ɺʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ 
ʮʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʥʝʣʽʥʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʷʢ ʽ ʫ ʚʠʧʘʜʢʫ ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʘʟʦʪʫ. ɺʝʣʠʯʠʥʘ 
ʘʧʨʦʢʩʠʤʘʮʽʾ ʣʽʥʽʾ ʪʨʝʥʜʫ ʫ ʚʝʩʥʷʥʦ-ʣʽʪʥʽʡ ʧʝʨʽʦʜ 2015 ʨ., 2016 ʨ. ʽ 2021 ʨ. ʚʽʜʧʦʚʽʜʥʦ 
ʩʪʘʥʦʚʠʣʘ 0,69, 0,83 ʽ 0,79. ɿʛʽʜʥʦ ʰʢʘʣʠ ʏʝʜʜʦʢʘ, ʮʽ ʚʝʣʠʯʠʥʠ ʚʢʘʟʫʶʪʴ ʥʘ ʥʘʷʚʥʽʩʪʴ ʤʽʞ 
ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚʠʩʦʢʦʾ ʩʠʣʠ ʟʚôʷʟʢʫ (ʨʠʩ. 6). ʆʪʞʝ, ʟʥʠʞʝʥʥʷ ʚʤʽʩʪʫ 
ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ ʥʠʞʯʝ 4ï5 ʤʛ/ʜʤ3 ʩʧʦʥʫʢʘʻ ʜʦ ʽʩʪʦʪʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ ʈʥʝʦʨʛ, 
ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʧʨʠʜʦʥʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʚʦʜʠ. ɿʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ 
ʈʥʝʦʨʛ ʫ ʚʦʜʽ ʧʦʚʝʨʭʥʝʚʦʛʦ ʛʦʨʠʟʦʥʪʫ ʟʫʤʦʚʣʝʥʝ ʡʦʛʦ ʘʩʠʤʽʣʷʮʽʻʶ ʨʦʩʣʠʥʥʠʤʠ 
ʦʨʛʘʥʽʟʤʘʤʠ. 

 

 
ʈʠʩ. 6. ɺʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ ʽ ʚʤʽʩʪʦʤ ʥʝʦʨʛʘʥʽʯʥʦʛʦ 

ʬʦʩʬʦʨʫ ʫ ʚʦʜʽ ʦʟʝʨ ʩʠʩʪʝʤʠ ʆʧʝʯʝʥʴ ʧʨʦʪʷʛʦʤ ʚʝʩʥʷʥʦ-ʣʽʪʥʴʦʛʦ ʧʝʨʽʦʜʫ 2015 ʨ. (ʘ), 2016 ʨ. 
(ʙ) ʽ 2021 ʨ. (ʚ) 

 
ʋ ʚʠʧʘʜʢʫ ʟ Siʨʦʟʯ ʥʘʤʠ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʣʽʥʽʡʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʢʦʥʮʝʥʪʨʘʮʽʻʶ 

ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ ʽ ʡʦʛʦ ʚʤʽʩʪʦʤ. ʆʜʥʘʢ, ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʟʘ ʨʽʚʥʷ ʟʥʘʯʫʱʦʩʪʽ 0,01 
ʩʪʘʥʦʚʠʚ ʣʠʰʝ -0,54 ʽ -0,66 ʚʽʜʧʦʚʽʜʥʦ ʫ 2015 ʨ. ʽ 2021 ʨ., ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ 
ʩʝʨʝʜʥʴʦʛʦ ʢʦʨʝʣʷʮʽʡʥʦʛʦ ʟʚôʷʟʢʫ. ɺʦʜʥʦʯʘʩ, ʟʛʽʜʥʦ ʨʘʥʽʰʝ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ 
ʜʦʩʣʽʜʞʝʥʴ, ʥʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʽʛʨʘʮʽʷ Siʨʦʟʯ ʟ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʜʦ ʚʦʜʥʦʾ ʪʦʚʱʽ ʥʝ 
ʟʘʣʝʞʠʪʴ ʚʽʜ ʫʤʽʩʪʫ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ [31]. ʅʘʪʦʤʽʩʪʴ, ʢʦʥʮʝʥʪʨʘʮʽʷ Siʨʦʟʯ ʫ ʧʦʚʝʨʭʥʝʚʦʤʫ 
ʛʦʨʠʟʦʥʪʽ ʚʦʜʠ ʟʘʟʥʘʚʘʣʘ ʟʤʽʥ ʧʽʜ ʯʘʩ ʚʝʛʝʪʘʮʽʾ ʜʽʘʪʦʤʦʚʠʭ ʚʦʜʦʨʦʩʪʝʡ [30, 32]. ʊʦʤʫ 
ʦʪʨʠʤʘʥʘ ʥʘʤʠ ʟʘʣʝʞʥʽʩʪʴ ʟʫʤʦʚʣʝʥʘ, ʥʘʩʘʤʧʝʨʝʜ, ʟʨʦʩʪʘʥʥʷʤ ʚʤʽʩʪʫ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ 
ʫ ʚʦʜʽ ʟʘ ʨʘʭʫʥʦʢ ʬʦʪʦʩʠʥʪʝʟʫ, ʘ ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ Siʨʦʟʯ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ 
ʡʦʛʦ ʘʩʠʤʽʣʷʮʽʾ ʜʽʘʪʦʤʦʚʠʤʠ ʚʦʜʦʨʦʩʪʷʤʠ. 

ɼʦ ʚʘʞʣʠʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʛʽʜʨʦʭʽʤʽʯʥʦʛʦ ʩʪʘʥʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʥʘʣʝʞʠʪʴ 
Eh-ʧʦʪʝʥʮʽʘʣ, ʷʢʠʡ ʥʘʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʜʦʤʽʥʫʚʘʥʥʷ ʦʢʠʩʥʶʚʘʣʴʥʠʭ ʘʙʦ 
ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʫʤʦʚ ʫ ʚʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ. ɿʘʟʥʘʯʝʥʽ ʫʤʦʚʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʧʣʠʚʘʶʪʴ 
ʥʘ ʬʦʨʤʠ ʟʥʘʭʦʜʞʝʥʥʷ ʭʽʤʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟʽ ʟʤʽʥʥʠʤ ʩʪʫʧʝʥʝʤ ʦʢʠʩʥʝʥʥʷ (ʫ ʥʘʰʦʤʫ 
ʚʠʧʘʜʢʫ ʜʦ ʥʠʭ ʥʘʣʝʞʠʪʴ ʘʟʦʪ). ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʝʨʝʜ ʙʽʦʛʝʥʥʠʭ ʩʧʦʣʫʢ Eh-ʧʦʪʝʥʮʽʘʣ 
ʚʧʣʠʚʘʻ ʣʠʰʝ ʥʘ ʚʤʽʩʪ ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʘʟʦʪʫ ʽ ʬʦʩʬʦʨʫ, ʘʣʝ ʮʝʡ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʥʝʣʽʥʽʡʥʦʛʦ 
ʭʘʨʘʢʪʝʨʫ. ɺʝʣʠʯʠʥʠ ʘʧʨʦʢʩʠʤʘʮʽʾ ʣʽʥʽʾ ʪʨʝʥʜʫ ʜʣʷ Nʥʝʦʨʛ ʽ ʈʥʝʦʨʛ ʩʪʘʥʦʚʠʣʠ ʚʽʜʧʦʚʽʜʥʦ 0,61 ʽ 
0,64, ʱʦ ʚʢʘʟʫʶʪʴ ʥʘ ʥʘʷʚʥʽʩʪʴ ʤʽʞ ʜʦʩʣʽʜʞʫʚʘʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚʽʜʯʫʪʥʦʾ ʩʠʣʠ ʟʚôʷʟʢʫ 
ʟʛʽʜʥʦ ʰʢʘʣʠ ʏʝʜʜʦʢʘ (ʨʠʩ. 7). ʋ ʚʠʧʘʜʢʫ ʈʥʝʦʨʛ, ʚʧʣʠʚ Eh-ʧʦʪʝʥʮʽʘʣʫ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ 
ʟʫʤʦʚʣʝʥʠʡ ʨʦʟʯʠʥʝʥʥʷʤ ʦʢʩʠʛʽʜʨʦʢʩʠʜʽʚ ʬʝʨʫʤʫ ʽ ʤʘʥʛʘʥʫ ʟʘ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʫʤʦʚ, 
ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʬʦʩʬʦʨ ʚʠʚʽʣʴʥʷʻʪʴʩʷ ʟ ʾʭʥʴʦʛʦ ʩʢʣʘʜʫ. ʅʘʪʦʤʽʩʪʴ ʜʣʷ Siʨʦʟʯ ʚʝʣʠʯʠʥʘ 
ʘʧʨʦʢʩʠʤʘʮʽʾ ʣʽʥʽʾ ʪʨʝʥʜʫ ʜʦʩʷʛʘʣʘ ʣʠʰʝ 0,27, ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʩʣʘʙʢʫ ʩʠʣʫ ʟʚôʷʟʢʫ ʽ 
ʚʽʜʩʫʪʥʽʩʪʴ ʚʧʣʠʚʫ Eh-ʧʦʪʝʥʮʽʘʣʫ ʷʢ ʙʝʟʧʦʩʝʨʝʜʥʴʦ, ʪʘʢ ʽ ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ ʥʘ ʚʤʽʩʪ Siʨʦʟʯ 
(ʜʠʚ. ʨʠʩ. 7).  
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ʈʠʩ. 7. ɺʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ Eh-ʧʦʪʝʥʮʽʘʣʦʤ ʽ ʚʤʽʩʪʦʤ ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʘʟʦʪʫ (ʘ), 
ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʬʦʩʬʦʨʫ (ʙ) ʽ ʨʦʟʯʠʥʥʠʤ ʩʠʣʽʮʽʻʤ (ʚ) ʫ ʚʦʜʽ ʦʟʝʨ ʩʠʩʪʝʤʠ ʆʧʝʯʝʥʴ ʧʨʦʪʷʛʦʤ 
2021 ʨ. 

 
ɺʠʩʥʦʚʢʠ. ʈʦʟʪʘʰʫʚʘʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʫ ʤʝʞʘʭ ʚʝʣʠʢʠʭ ʤʽʩʪ ʤʘʻ 

ʥʠʟʢʫ ʥʝʛʘʪʠʚʥʠʭ ʷʚʠʱ, ʩʝʨʝʜ ʷʢʠʭ ʝʚʪʨʦʬʫʚʘʥʥʷ ʧʦʩʽʜʘʻ ʧʨʦʚʽʜʥʝ ʤʽʩʮʝ. ʋ ʤ. ʂʠʻʚʽ ʜʦ 
ʪʘʢʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʦʟʝʨʘ ʩʠʩʪʝʤʠ ʆʧʝʯʝʥʴ. ʎʽ ʚʦʜʦʡʤʠ ʧʨʠʡʤʘʶʪʴ ʟʥʘʯʥʫ 
ʢʽʣʴʢʽʩʪʴ ʩʪʽʯʥʠʭ ʽ ʟʣʠʚʦʚʠʭ ʚʦʜ, ʟ ʷʢʠʤʠ ʥʘʜʭʦʜʷʪʴ, ʟʦʢʨʝʤʘ, ʽ ʙʽʦʛʝʥʥʽ ʨʝʯʦʚʠʥʠ. ɼʣʷ ʦʟʝʨ 
ʩʠʩʪʝʤʠ ʆʧʝʯʝʥʴ ʭʘʨʘʢʪʝʨʥʝ ʧʦʩʪʫʧʦʚʝ ʟʥʠʞʝʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʾ Nʥʝʦʨʛ ʽ ʈʥʝʦʨʛ ʫ ʚʦʜʽ ʚʥʠʟ ʟʘ 
ʪʝʯʽʻʶ ʚʽʜ ʚʝʨʭʥʽʭ ʪʨʴʦʭ ʦʟʝʨ ʜʦ ʥʠʞʥʴʦʛʦ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʢʘʩʢʘʜʥʝ ʨʦʟʪʘʰʫʚʘʥʥʷ 
ʦʟʝʨ ʟʫʤʦʚʣʶʻ ʧʦʩʪʫʧʦʚʝ ʚʠʣʫʯʝʥʥʷ ʙʽʦʛʝʥʥʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʥʘʜʭʦʜʷʪʴ ʜʦ ʥʠʭ ʟ ʚʦʜʦʟʙʦʨʫ 
ʷʢ ʟʘ ʨʘʭʫʥʦʢ ʘʩʠʤʽʣʷʮʽʾ ʨʦʩʣʠʥʥʠʤʠ ʦʨʛʘʥʽʟʤʘʤʠ, ʪʘʢ ʽ ʯʝʨʝʟ ʾʭʥʶ ʘʢʫʤʫʣʷʮʽʶ ʫ ʩʢʣʘʜʽ 
ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ. ʉʘʤʝ ʪʦʤʫ ʟʘ ʜʝʬʽʮʠʪʫ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ ʽ ʚʽʜʥʦʚʣʶʚʘʣʴʥʠʭ ʫʤʦʚ, ʷʢʽ 
ʬʦʨʤʫʶʪʴʩʷ, ʜʦʥʥʽ ʚʽʜʢʣʘʜʠ ʚ ʦʟʝʨʘʭ ʆʧʝʯʝʥʴ ʩʪʘʶʪʴ ʜʞʝʨʝʣʦʤ ʚʪʦʨʠʥʥʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ 
ʚʦʜʠ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʭʽʤʽʯʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʤʽʩʪ ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ ʽ 
ʚʝʣʠʯʠʥʘ Eh-ʧʦʪʝʥʮʽʘʣʫ ʚʧʣʠʚʘʶʪʴ ʥʘ ʢʦʥʮʝʥʪʨʘʮʽʶ Nʥʝʦʨʛ ʽ ʈʥʝʦʨʛ ʫ ʚʦʜʽ, ʘʣʝ ʚʟʘʻʤʦʟʚôʷʟʦʢ 
ʤʽʞ ʮʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʤʘʻ ʥʝʣʽʥʽʡʥʠʡ ʭʘʨʘʢʪʝʨ. ʉʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʥʘʜʭʦʜʞʝʥʥʷ 
ʥʝʦʨʛʘʥʽʯʥʦʛʦ ʘʟʦʪʫ ʽ ʬʦʩʬʦʨʫ ʟ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʬʦʨʤʫʶʪʴʩʷ ʟʘ ʢʦʥʮʝʥʪʨʘʮʽʾ 
ʨʦʟʯʠʥʝʥʦʛʦ ʢʠʩʥʶ Ò4 ʤʛ/ʜʤ3 ʽ ʚʝʣʠʯʠʥʠ Eh-ʧʦʪʝʥʮʽʘʣʫ Ò100 ʤɺ. ɿʘ ʮʠʭ ʫʤʦʚ ʩʝʨʝʜ 
ʥʝʦʨʛʘʥʽʯʥʠʭ ʬʦʨʤ ʘʟʦʪʫ ʜʦʤʽʥʫʻ ʡʦʛʦ ʘʤʦʥʽʡʥʘ ʬʦʨʤʘ, ʯʘʩʪʢʘ ʷʢʦʾ ʧʝʨʝʚʠʱʫʻ 80% Nʥʝʦʨʛ. 
ʇʨʠ ʟʨʦʩʪʘʥʥʽ ʢʦʥʮʝʥʪʨʘʮʽʾ ʢʠʩʥʶ ʯʘʩʪʢʘ ʘʤʦʥʽʡʥʦʛʦ ʘʟʦʪʫ ʟʥʠʞʫʻʪʴʩʷ, ʘ ʚʽʜʥʦʩʥʠʡ ʚʤʽʩʪ 
ʥʽʪʨʠʪ- ʽ ʥʽʪʨʘʪ-ʡʦʥʽʚ, ʥʘʚʧʘʢʠ, ʟʨʦʩʪʘʻ. ɺʤʽʩʪ Siʨʦʟʯ ʟʫʤʦʚʣʝʥʠʡ ʩʝʟʦʥʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ 
ʨʦʟʚʠʪʢʫ ʜʽʘʪʦʤʦʚʠʭ ʚʦʜʦʨʦʩʪʝʡ, ʘ ʢʠʩʥʝʚʠʡ ʨʝʞʠʤ ʽ ʚʝʣʠʯʠʥʘ Eh-ʧʦʪʝʥʮʽʘʣʫ ʥʝ 
ʚʧʣʠʚʘʶʪʴ ʥʘ ʡʦʛʦ ʢʦʥʮʝʥʪʨʘʮʽʶ.  

ɺʠʚʽʣʴʥʝʥʥʷ ʙʽʦʛʝʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʚʦʜʦʡʤ ʫʨʙʘʥʽʟʦʚʘʥʦʾ 
ʪʝʨʠʪʦʨʽʾ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʡ ʦʟʝʨ ʩʠʩʪʝʤʠ ʆʧʝʯʝʥʴ, ï ʮʝ ʚʥʫʪʨʽʰʥʻ ʜʦʜʘʪʢʦʚʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 
ʧʦʞʠʚʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʥʘ ʾʭʥʽ ʝʢʦʩʠʩʪʝʤʠ, ʷʢʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʨʦʩʪʘʥʥʷ ʨʽʚʥʷ 
ʝʚʪʨʦʬʫʚʘʥʥʷ ʟ ʚʽʜʧʦʚʽʜʥʠʤʠ ʥʝʛʘʪʠʚʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ. ɺ ʫʤʦʚʘʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ, ʱʦ 
ʚʽʜʙʫʚʘʶʪʴʩʷ ʪʝʧʝʨ ʽ ʚʽʜʙʫʚʘʪʠʤʫʪʴʩʷ ʫ ʤʘʡʙʫʪʥʴʦʤʫ, ʩʣʽʜ ʦʯʽʢʫʚʘʪʠ ʡʦʛʦ ʧʦʩʠʣʝʥʥʷ, ʷʢʱʦ 
ʥʝ ʚʞʠʚʘʪʠ ʟʘʭʦʜʽʚ ʟ ʤʝʪʦʶ Ăʦʟʜʦʨʦʚʣʝʥʥʷò ʪʘʢʠʭ ʚʦʜʥʠʭ ʦʙôʻʢʪʽʚ. ɺʠʧʣʠʚʘʻ ʮʝ ʟ ʪʦʛʦ, ʱʦ 
ʤʘʣʽ ʚʦʜʥʽ ʦʙôʻʢʪʠ ï ʥʘʡʙʽʣʴʰ ʫʨʘʟʣʠʚʽ ʜʦ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ. ʉʝʨʝʜ ʜʽʻʚʠʭ ʟʘʩʦʙʽʚ 
ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʝʚʪʨʦʬʫʚʘʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʟʝʨ ʚʘʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ 
ʥʝʜʦʧʫʱʝʥʥʷ ʧʦʪʨʘʧʣʷʥʥʷ ʜʦ ʥʠʭ ʥʝʦʯʠʱʝʥʠʭ ʩʪʽʯʥʠʭ ʚʦʜ, ʚʠʣʫʯʝʥʥʷ ʟʘʙʨʫʜʥʝʥʠʭ 
ʤʫʣʠʩʪʠʭ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʰʪʫʯʥʦʾ ʘʝʨʘʮʽʾ ʜʣʷ ʧʦʢʨʘʱʝʥʥʷ ʢʠʩʥʝʚʦʛʦ 
ʨʝʞʠʤʫ, ʦʩʦʙʣʠʚʦ ʫ ʚʝʨʭʥʽʭ ʯʦʪʠʨʴʦʭ ʦʟʝʨʘʭ. ɹʝʟʧʝʨʝʯʥʦ, ʮʽ ʟʘʭʦʜʠ ʤʦʛʣʠ ʙ ʙʫʪʠ 
ʝʬʝʢʪʠʚʥʠʤʠ ʫ ʧʦʢʨʘʱʝʥʥʽ ʩʘʤʦʦʯʠʩʥʦʾ ʟʜʘʪʥʦʩʪʽ ʦʟʝʨ ʩʠʩʪʝʤʠ ʆʧʝʯʝʥʴ ʪʘ ʾʭʥʴʦʤʫ 
ʦʟʜʦʨʦʚʣʝʥʥʽ. 

 

ʉʧʠʩʦʢ ʣʽʪʝʨʘʪʫʨʠ 
1. Trottet A., George C., Drillet G., Lauro F.M. Aquaculture in coastal urbanized areas: A 

comparative review of the challenges posed by harmful algal blooms // Environ. Sci. Technol. 2022. Vol. 
52, N 16. ʈ. 2888ï2929.  

2. ʅʠʢʘʥʦʨʦʚ ɸ.ʄ. ɻʠʜʨʦʭʠʤʠʷ: ʋʯʝʙʥʠʢ. 2-ʝ ʠʟʜ., ʧʝʨʝʨʘʙ. ʠ ʜʦʧ. Cʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ: 
ɻʠʜʨʦʤʝʪʝʦʠʟʜʘʪ. 2001. 444 ʩ.  

3. ʍʝʥʜʝʨʩʦʥ-ʉʝʣʣʝʨʩ ɹ., ʄʘʨʢʣʝʥʜ ʍ.ʈ. ʋʤʠʨʘʶʱʠʝ ʦʟʝʨʘ. ʇʨʠʯʠʥʳ ʠ ʢʦʥʪʨʦʣʴ 
ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʵʚʪʨʦʬʠʨʦʚʘʥʠʷ (ʧʝʨʝʚʦʜ ʩ ʘʥʛʣ. ʷʟ). ʃʝʥʠʥʛʨʘʜ: ɻʠʜʨʦʤʝʪʝʦʠʟʜʘʪ. 1990. 280 ʩ.  

4. Camargo J.A., Alonso A. Ecological and toxicological effects of inorganic nitrogen pollution in 
aquatic ecosystems: A global assessment // Environ. Int. 2006. Vol. 32. P. 831ï849.  



ISSN:2306-5680  ɻʽʜʨʦʣʦʛʽʷ, ʛʽʜʨʦʭʽʤʽʷ ʽ ʛʽʜʨʦʝʢʦʣʦʛʽʷ. 2022. ˉ 3 (65) 

 
 65 

5. Carpenter S.R., Caraco N.F., Correll D.L., Howarth R.W., Sharpley A.N., Smith V.H. Nonpoint 
pollution of surface waters with phosphorus and nitrogen // Ecol. Appl. 1998. Vol. 8, N 3. P. 559ï568.  

6. Rathore S.S., Chandravanshi P., Chandravanshi A. Jaiswal K. Eutrophication: Impacts of excess 
nutrient inputs on aquatic ecosystem // IOSR J. Agri. Veter. Sci. 2016. Vol. 9, N 3. P. 89ï96.  

7. ɿʝʥʠʥ ɸ.ɸ., ɹʝʣʦʫʩʦʚʘ ʅ.ɺ. ɻʠʜʨʦʭʠʤʠʯʝʩʢʠʡ ʩʣʦʚʘʨʴ. ʃʝʥʠʥʛʨʘʜ: ɻʠʜʨʦʤʝʪʝʦʠʟʜʘʪ, 1988. 
240 ʩ.  

8. ɻʣʘʟʦʚʩʢʘʷ ʄ.ɸ., ɼʦʙʨʦʚʦʣʴʩʢʘʷ ʅ.ɻ. ɻʝʦʭʠʤʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. ʄʦʩʢʚʘ, 
ʀʟʜ-ʚʦ ʄɻʋ, 1984. 152 ʩ.  

9. ʇʨʦʮʝʩʠ ʬʦʨʤʫʚʘʥʥʷ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ / ɺ.ɯ. ʆʩʘʜʯʠʡ ʪʘ ʽʥ. ʂʠʾʚ: ʅʽʢʘ-
ʎʝʥʪʨ, 2013. 240 ʩ.  

10. ʅʘʙʠʚʘʥʝʮʴ ɹ.ʁ., ʆʩʘʜʯʠʡ ɺ.ɯ., ʆʩʘʜʯʘ ʅ.ʄ., ʅʘʙʠʚʘʥʝʮʴ ʖ.ɹ. ɸʥʘʣʽʪʠʯʥʘ ʭʽʤʽʷ 
ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ. ʂʠʾʚ: ʅʘʫʢ. ʜʫʤʢʘ, 2007. 456 ʩ.  

11. SobczyŒski T. The effects of abiotic conditions on release of biogenic substances from bottom 
sediments // Oceanol. Hydrobiol. Stud. 2009. Vol. 38, N 1. P. 45ï53.  

12. ʀʚʘʥʦʚ ɺ.ɺ. ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʛʝʦʭʠʤʠʷ ʵʣʝʤʝʥʪʦʚ: ʩʧʨʘʚʦʯʥʠʢ ʚ 6 ʢʥ. ʂʥ. 2. ɻʣʘʚʥʳʝ p-
ʵʣʝʤʝʥʪʳ. ʄʦʩʢʚʘ: ʅʝʜʨʘ, 1994. 303 ʩ.  

13. ɼʝʥʠʩʦʚʘ ɸ.ʀ., ʅʘʭʰʠʥʘ ɽ.ʇ., ʅʦʚʠʢʦʚ ɹ.ʀ., ʈʷʙʦʚ ɸ.ʂ. ɼʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ 
ʚʦʜʦʭʨʘʥʠʣʠʱ ʠ ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʚʦʜʳ. ʂʠʝʚ: ʅʘʫʢ. ʜʫʤʢʘ, 1987. 164 c.  

14. ɻʠʜʨʦʣʦʛʠʷ ʠ ʛʠʜʨʦʭʠʤʠʷ ɼʥʝʧʨʘ ʠ ʝʛʦ ʚʦʜʦʭʨʘʥʠʣʠʱ / ɸ.ʀ. ɼʝʥʠʩʦʚʘ ʠ ʜʨ. ʂʠʝʚ: ʅʘʫʢ. 
ʜʫʤʢʘ, 1989. 216 ʩ.  

15. ʃʠʥʥʠʢ ʇ.ʄ., ʄʦʨʦʟʦʚʘ ɸ.ʆ. ɼʝʩʦʨʙʮʽʷ ʩʧʦʣʫʢ ʘʟʦʪʫ, ʬʦʩʬʦʨʫ ʽ ʟʘʣʽʟʘ ʟ ʜʦʥʥʠʭ ʚʽʜʢʣʘʜʽʚ 
ʟʘ ʜʽʾ ʨʽʟʥʠʭ ʯʠʥʥʠʢʽʚ // ɻʽʜʨʦʣʦʛʽʷ, ʛʽʜʨʦʭʽʤʽʷ ʽ ʛʽʜʨʦʝʢʦʣʦʛʽʷ. ʅʘʫʢ. ʟʙʽʨʥʠʢ. 2006. ʊ. 10. ʉ. 73ï81.  

16. Wu Y., Wen Y., Zhou J., Wu Y. Phosphorus release from lake sediments: Effects of pH, 
temperature and dissolved oxygen // KSCE Journal of Civil Engineering. 2013. Vol. 18, N 1. P. 323ï329.  

17. Nazari-Sharabian M., Ahmad S., Karakouzian M. Climate change and eutrophication: a short 
review // Eng. Technol. Appl. Sci. Res. 2018. Vol. 8, N 6. P. 3668ï3672.  

18. Kowalczewska-Madura K., Dondajewska R., Goğdyn R., Kozak A., Messyasz B. Internal 
phosphorus loading from the bottom sediments of a dimictic lake during its sustainable restoration // 
Water Air Soil Pollut. 2018. Vol. 229. Article number 280. 18 p.  

19. Larsen D.P., Schults D.W., Malereg K.W. Summer internal phosphorus supplies in Shagawa 
Lake, Minnesota // Limnol. Oceanogr. 1981. Vol. 26. P. 740ï753.  

20. Lee J.-K., Oh J.-M. A study on the characteristics of organic matter and nutrients released from 
sediments into agricultural reservoirs // Water. 2018. Vol. 10. Article number 980. 17 p.  

21. Penn M.R., Auer M.T., Doerr S.M., Driscoll C.T., Brooks C.M., Effler S.W. Seasonality in 
phosphorus release rates from the sediments of a hypereutrophic lake under a matrix of pH and redox 
conditions // Can. J. Fish. Aquat. Sci. 2000. Vol. 57, N 5. P. 1033ï1041.  

22. Steinman A., Chu X., Ogdahl M. Spatial and temporal variability of internal and external 
phosphorus loads in Mona Lake, Michigan // Aquat. Ecol. 2009. Vol. 43. P. 1ï18.  

23. ɾʝʞʝʨʷ ɺ.ɸ., ɿʘʜʦʨʦʞʥʘ ɻ.ʄ., ɹʘʪʦʛ ʉ.ɺ., ɾʝʞʝʨʷ ʊ.ʇ. ɻʽʜʨʦʝʢʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ 
ʦʟʝʨ ʩʠʩʪʝʤʠ ʆʧʝʯʝʥʴ (ʤ. ʂʠʾʚ) // ʉʫʯʘʩʥʘ ʛʽʜʨʦʝʢʦʣʦʛʽʷ: ʤʽʩʮʝ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫ ʚʠʨʽʰʝʥʥʽ 
ʘʢʪʫʘʣʴʥʠʭ ʧʨʦʙʣʝʤ: ʟʙʽʨʥʠʢ ʤʘʪʝʨʽʘʣʽʚ ɯɯɯ ʥʘʫʢ.-ʧʨʘʢʪ. ʢʦʥʬ. ʜʣʷ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ (ʤ. ʂʠʾʚ, 6ï7 ʞʦʚʪʥʷ 
2016 ʨ.). ʂʠʾʚ. 2016. ʉ. 20ï23.  

24. ɹʘʪʦʛ ʉ.ɺ. ɽʢʦʣʦʛʦ-ʛʽʜʨʦʣʦʛʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʦʜʦʡʤ ʤʽʩʪʘ ʂʠʻʚʘ: ʘʚʪʦʨʝʬ. ʜʠʩ. ʥʘ 
ʟʜʦʙʫʪʪʷ ʥʘʫʢ. ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ ʛʝʦʛʨ. ʥʘʫʢ. ʂʠʾʚ. 2018. 20 ʉ.  

25. ɸʬʘʥʘʩʴʝʚ ʉ.ɸ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʛʠʜʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʨʘʟʥʦʪʠʧʥʳʭ ʚʦʜʦʝʤʦʚ 
ʛʦʨʦʜʘ ʂʠʝʚʘ. ɺʝʩʪʥʠʢ ʵʢʦʣʦʛʠʠ, 1996, ˉ 1ï2. ʉ. 112ï118.  

26. ɻʠʜʨʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʚʥʫʪʨʝʥʥʠʭ ʚʦʜʦʝʤʦʚ ʋʢʨʘʠʥʳ / ʉ.ɸ. ɸʬʘʥʘʩʴʝʚ ʠ ʜʨ. 
ʂʠʝʚ: ʅʘʫʢ. ʜʫʤʢʘ, 1991. ʉ. 98ï109.  

27. ʇʘʪ. 75995 ʋʢʨʘʾʥʘ, ʄʇʂ
51

 (2012.01) G 01 N 1/00 ʄʦʜʠʬʽʢʦʚʘʥʠʡ ʙʘʪʦʤʝʪʨ-ʩʢʣʷʥʢʘ: 
ʚʠʥʘʭʽʜʥʠʢ ɾʝʞʝʨʷ ɺ.ɸ., ʚʣʘʩʥʠʢ ɯʥʩʪʠʪʫʪ ʛʽʜʨʦʙʽʦʣʦʛʽʾ ʅɸʅ ʋʢʨʘʾʥʠ. ˉ u 2012 05246; ʟʘʷʚ. 
27.04.12; ʦʧʫʙʣ. 25.12.12, ɹʶʣ. ˉ 24.  

28. ɸʣʪʫʥʠʥ ɺ.ʉ., ɹʝʣʘʚʮʝʚʘ ʊ.ʄ. ʂʦʥʪʨʦʣʴ ʢʘʯʝʩʪʚʘ ʚʦʜʳ: ʩʧʨʘʚʦʯʥʠʢ. ʄʦʩʢʚʘ: ʂʦʣʦʩ, 1993. 
367 ʩ.  

29. ʈʷʙʦʚ ɸ.ʂ., ʉʠʨʝʥʢʦ ʃ.ɸ. ʀʩʢʫʩʩʪʚʝʥʥʘʷ ʘʵʨʘʮʠʷ ʧʨʠʨʦʜʥʳʭ ʚʦʜ. ʂʠʝʚ: ʅʘʫʢ. ʜʫʤʢʘ, 1982. 
204 ʩ.  

30. Zhezherya T.P. Zadorozhnaya A.M., Linnik P.N. The content and forms of silicon occurrence in 
the water of the Kanev Reservoir and their dependence on phytoplankton development // Hydrobiol. J. 
2014. V. 50, ˉ 4. P. 100ï109.  

31. ʃʠʥʥʠʢ ʇ.ʅ., ɾʝʞʝʨʷ ɺ.ɸ., ɾʝʞʝʨʷ ʊ.ʇ. ʄʠʛʨʘʮʠʷ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʠʩʪʝʤʝ 
ñʜʦʥʥʳʝ ʦʪʣʦʞʝʥʠʷ ï ʚʦʜʘò ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʦʝʤʦʚ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʨʘʟʣʠʯʥʳʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ 
// ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʭʠʤʠʷ. 2016. ʊ.25, ˉ4. ʉ. 223ï241.  

32. Linnik P.N., Zhezherya T.P., Shelyuk Y.S., Zhezherya V.A. Peculiarities of chemical elements 
migration and phytoplankton development in the reservoirs of the Teterev river // Hydrobiol. J. 2016. Vol. 
52, N 5. P. 93ï107. 

http://www.dl.begellhouse.com/journals/38cb2223012b73f2.html
http://www.dl.begellhouse.com/journals/38cb2223012b73f2,4ceaa39b0d1206a7.html
http://www.dl.begellhouse.com/journals/38cb2223012b73f2,4ceaa39b0d1206a7.html



