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ʋɼʂ 551.49 

 
ɻɯɼʈʆʃʆɻɯʗ, ɻɯɼʈʆʍɯʄɯʗ ɯ ɻɯɼʈʆɽʂʆʃʆɻɯʗ:  
ʅʘʫʢ. ʟʙʽʨʥʠʢ / ɻʦʣ. ʨʝʜʘʢʪʦʨ ɺ.ʂ. ʍʽʣʴʯʝʚʩʴʢʠʡ. 2019. ˉ 2 (53). 144 ʩ.  
HIDROLOHIIɸ, HIDROKHIMIIɸ I HIDROEKOLOHIIɸ: 
The scientific collection / The editor-in-chief Valentyn Khilchevskyi. 2019. ˉ 2 (53). 144 p. 
  

ʋ ʟʙʽʨʥʠʢʫ ʚʤʽʱʝʥʦ ʩʪʘʪʪʽ, ʚ ʷʢʠʭ ʚʠʢʣʘʜʝʥʦ ʤʝʪʦʜʠʯʥʽ ʨʦʟʨʦʙʢʠ, ʘ ʪʘʢʦʞ 
ʨʝʟʫʣʴʪʘʪʠ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʧʨʠʢʣʘʜʥʠʭ ʛʽʜʨʦʣʦʛʽʯʥʠʭ, ʛʽʜʨʦʭʽʤʽʯʥʠʭ ʽ 
ʛʽʜʨʦʝʢʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʚʠʢʦʥʘʥʦ ʚ ʨʽʟʥʠʭ ʫʩʪʘʥʦʚʘʭ ʋʢʨʘʾʥʠ. 

 
Á ʅʘʫʢʦʚʠʡ ʟʙʽʨʥʠʢ ñɻʽʜʨʦʣʦʛʽʷ, ʛʽʜʨʦʭʽʤʽʷ ʽ ʛʽʜʨʦʝʢʦʣʦʛʽʷò ʟʘʩʥʦʚʘʥʦ ʫ ʪʨʘʚʥʽ 
2000 ʨ.  
Á ɿʘʨʝʻʩʪʨʦʚʘʥʦ ʄʽʥʽʩʪʝʨʩʪʚʦʤ ʶʩʪʠʮʽʾ ʋʢʨʘʾʥʠ 8 ʞʦʚʪʥʷ 2009 ʨ. (ʥʘʢʘʟ 
ˉ 1806/5).  
Á ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʜʝʨʞʘʚʥʫ ʨʝʻʩʪʨʘʮʽʶ ʜʨʫʢʦʚʘʥʦʛʦ ʟʘʩʦʙʫ ʤʘʩʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ 
ʂɺ ˉ 15819-4291ʈ ʚʽʜ 8 ʞʦʚʪʥʷ 2009 ʨ. 
Á ʅʘʢʘʟʦʤ ʄʽʥʽʩʪʝʨʩʪʚʘ ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ ˉ 515 ʚʽʜ 16.05.2016 ʨ. ʚʢʣʶʯʝʥʦ 
ʜʦ ʧʝʨʝʣʽʢʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʴ ʋʢʨʘʾʥʠ ʟʘ ʛʘʣʫʟʟ  ʁçɻʝʦʛʨʘʬʽʯʥʽ ʥʘʫʢʠè.  
Á ɿʘʩʥʦʚʥʠʢ: ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ. 
Á ɺʠʭʦʜʠʪʴ ʯʦʪʠʨʠ ʨʘʟʠ ʥʘ ʨʽʢ. 
Á ʅʘʫʢʦʚʠʡ ʟʙʽʨʥʠʢ ʨʝʬʝʨʫʻʪʴʩʷ ʋʈɾ çɼʞʝʨʝʣʦè (ʫʛʦʜʘ ʟ ɯʇʈɯ ʅɸʅ ʋʢʨʘʾʥʠ ï 
ʟʘʩʥʦʚʥʠʢʦʤ ʋʈɾ çɼʞʝʨʝʣʦè, ˉ245/17 ʚʽʜ 6 ʣʠʩʪʦʧʘʜʘ 2017 ʨ.) 

 
ʈʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦ ʜʨʫʢʫ ɺʯʝʥʦʶ ʨʘʜʦʶ  

ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʬʘʢʫʣʴʪʝʪʫ  
ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 

  (14 ʪʨʘʚʥʷ 2019 ʨ., ʧʨʦʪʦʢʦʣ ˉ 10) 
 

 
 
ɸʜʨʝʩʘ ʚʠʜʘʚʮʷ ʪʘ ʨʝʜʢʦʣʝʛʽʾ:  
ʄCʇ 01601, ʤ. ʂʠʾʚ, , ʚʫʣ. ɺʦʣʦʜʠʤʠʨʩʴʢʘ, 64,  
ʛʝʦʛʨʘʬʽʯʥʠʡ ʬʘʢʫʣʴʪʝʪ ʂʠʾʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ  
ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ,  
ʢʘʬʝʜʨʘ ʛʽʜʨʦʣʦʛʽʾ ʪʘ ʛʽʜʨʦʝʢʦʣʦʛʽʾ,  
ʃʫʢǋʷʥʝʮʴ ʆʣʴʟʽ ɯʚʘʥʽʚʥʽ (ʟ ʧʦʟʥʘʯʢʦʶ ñʅʘʫʢʦʚʠʡ ʟʙʽʨʥʠʢò).  
 
ʊʝʣʝʬʦʥ ʨʝʜʢʦʣʝʛʽʾ: (044) 521-32-29.  
ɽ-mail: hydrozbirnyk-knu@ukr.net 
             luko15_06@ukr.net 
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ʈɽɼɸʂʎɯʁʅɸ ʂʆʃɽɻɯʗ: 
 

ɻʆʃʆɺʅʀʁ ʈɽɼɸʂʊʆʈ 

ʍʽʣʴʯʝʚʩʴʢʠʡ 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 

ɻʘʥʜʟʶʨʘ ɺʣʘʜʠʤʠʨ ʇʝʪʨʦʚʠʯ, ʜʦʢʪʦʨ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 
ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ʐʘʢʽʨʟʘʥʦʚʘ ɾʘʥʥʝʪʪʘ ʈʘʰʠʜʦʚʥʘ, ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ʆʜʝʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ 
ʝʢʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

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

ʆʙʦʜʦʚʩʴʢʠʡ ʆʣʝʢʩʘʥʜʨ ɻʨʠʛʦʨʦʚʠʯ, ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 
ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ʆʩʘʜʯʠʡ ɺʦʣʦʜʠʤʠʨ ɯʚʘʥʦʚʠʯ, ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ʯʣʝʥ-ʢʦʨʝʩʧʦʥʜʝʥʪ ʅɸʅ 
ʋʢʨʘʾʥʠ, ʋʢʨʘʾʥʩʴʢʠʡ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʠʡ ʽʥʩʪʠʪʫʪ 

ʆʩʘʜʯʘ ʅʘʪʘʣʽʷ ʄʠʢʦʣʘʾʚʥʘ, ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ʋʢʨʘʾʥʩʴʢʠʡ 
ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʠʡ ʽʥʩʪʠʪʫʪ  

ʉʘʤʦʡʣʝʥʢʦ ɺʽʢʪʦʨ ʄʠʢʦʣʘʡʦʚʠʯ, ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 
ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ʉʥʽʞʢʦ ʉʝʨʛʽʡ ɯʚʘʥʦʚʠʯ, ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 
ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ʊʽʤʯʝʥʢʦ ɺʦʣʦʜʠʤʠʨ ʄʠʭʘʡʣʦʚʠʯ, ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ɯʥʩʪʠʪʫʪ ʛʽʜʨʦʙʽʦʣʦʛʽʾ 
ʅɸʅ ʋʢʨʘʾʥʠ 

ʐʠʱʝʥʢʦ ʇʝʪʨʦ ɻʨʠʛʦʨʦʚʠʯ, ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ʯʣʝʥ-ʢʦʨʝʩʧʦʥʜʝʥʪ ʅɸʇʅ 
ʋʢʨʘʾʥʠ, ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

ʑʝʨʙʘʢ ɺʦʣʦʜʠʤʠʨ ɯʚʘʥʦʚʠʯ, ʜʦʢʪʦʨ ʙʽʦʣʦʛʽʯʥʠʭ ʥʘʫʢ, ɯʥʩʪʠʪʫʪ ʛʽʜʨʦʙʽʦʣʦʛʽʾ ʅɸʅ 
ʋʢʨʘʾʥʠ 

 

ʄɯɾʅɸʈʆɼʅɸ ʈɽɼɸʂʎɯʁʅɸ ʂʆʃɽɻɯʗ 

ɺʦʣʯʝʢ ʆʣʝʢʩʘʥʜʨ ʆʣʝʢʩʘʥʜʨʦʚʠʯ, ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ɹʨʝʩʪʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ 
ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ (ʈʝʩʧʫʙʣʽʢʘ ɹʽʣʦʨʫʩʴ) 

ʎʶʧʘ ʊʘʜʝʫʰ, ʜʦʢʪʦʨ ʛʘʙʽʣʽʪʦʚʘʥʠʡ, ɯʥʩʪʠʪʫʪ ʛʝʦʛʨʘʬʽʾ ʋʥʽʚʝʨʩʠʪʝʪʫ ʗʥʘ 
ʂʦʭʘʥʦʚʩʴʢʦʛʦ ʚ ʂʻʣʴʮʘʭ (ʇʦʣʴʱʘ) 

ʄʝʣʴʥʠʯʫʢ ʆʨʝʩʪ ʄʠʢʦʣʘʡʦʚʠʯ, ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʽʯʥʠʭ ʥʘʫʢ, ɯʥʩʪʠʪʫʪ ɽʢʦʣʦʛʽʾ ʪʘ 
ɻʝʦʛʨʘʬʽʾ ɸʢʘʜʝʤʽʾ ʅʘʫʢ ʄʦʣʜʦʚʠ 

 

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 

ʃʫʢôʷʥʝʮʴ ʆ.ɯ., ʄʦʩʢʘʣʝʥʢʦ ʉ.ʆ. 
ʋʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʙʘʛʘʪʦʨʽʯʥʘ ʤʽʥʣʠʚʽʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʽʯʥʦʛʦ ʩʪʦʢʫ ʚʦʜʠ ʨʽʯʦʢ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʛʽʜʨʦʛʨʘʬʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʋʢʨʘʾʥʠééééééééééééé.é.éé 
 

 
 
6 

 
ɻɯɼʈʆʃʆɻɯʗ. ɺʆɼʅɯ ʈɽʉʋʈʉʀ  

ʂʦʞʝʤ'ʷʢʽʥ ɼ.ɺ., ʏʦʨʥʦʤʦʨʝʮʴ ʖ.ʆ. 
ʇʨʦʩʪʦʨʦʚʘ ʪʘ ʯʘʩʦʚʘ ʜʠʥʘʤʽʢʘ ʩʢʣʘʜʦʚʠʭ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ  ʙʘʩʝʡʥʫ ʨʽʯʢʠ ɼʥʽʩʪʝʨ ʜʦ 

ʤʽʩʪʘ ɿʘʣʽʱʠʢʠ éééééééééééééééééééééééééé.ééééé.. 
 

 
 

21 

ʉʦʢʦʣʴʯʫʢ ʂ.ɯ. 
ʆʮʽʥʢʘ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʦʩʪʽ ʨʷʜʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ ʪʘ ʚʠʙʽʨʢʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʟʧʦʜʽʣʫ 
ʩʝʨʝʜʥʴʦʛʦ ʨʽʯʥʦʛʦ ʩʪʦʢʫ ʚʦʜʠ ʨʽʯʦʢ ʥʘ ʧʨʘʚʦʙʝʨʝʞʥʽʡ ʯʘʩʪʠʥʽ ʙʘʩʝʡʥʫ ʇʨʠʧôʷʪʽééé. 
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ʃʫʢôʷʥʝʮʴ ʆ.ɯ., ʄʦʩʢʘʣʝʥʢʦ ʉ.ʆ. 
ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

 

ʋɿɸɻɸʃʔʅɽʅʅʗ ʊɸ ɹɸɻɸʊʆʈɯʏʅɸ ʄɯʅʃʀɺɯʉʊʔ  
ʄɸʂʉʀʄɸʃʔʅʆɻʆ ʈɯʏʅʆɻʆ ʉʊʆʂʋ ɺʆɼʀ ʈɯʏʆʂ ɺɯɼʇʆɺɯɼʅʆ ɼʆ 

ɻɯɼʈʆɻʈɸʌɯʏʅʆɻʆ ʈɸʁʆʅʋɺɸʅʅʗ ʋʂʈɸɰʅʀ 
 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ, ʨʽʯʢʠ ʋʢʨʘʾʥʠ; ɻʽʜʨʦʛʨʘʬʽʯʥʝ ʨʘʡʦʥʫʚʘʥʥʷ ʋʢʨʘʾʥʠ; ʤʘʢʩʠʤʘʣʴʥʠʡ 
ʨʽʯʥʠʡ ʩʪʽʢ ʚʦʜʠ ʨʽʯʦʢ; ʩʪʘʪʠʩʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʨʦʟʧʦʜʽʣʫ, ʙʘʛʘʪʦʨʽʯʥʘ ʤʽʥʣʠʚʽʩʪʴ. 

 

ɺʩʪʫʧ. ʗʢʱʦ ʨʦʟʛʣʷʜʘʪʠ ʚʦʜʥʠʡ ʨʝʞʠʤ ʨʽʯʦʢ ʧʨʦʪʷʛʦʤ ʨʦʢʫ (ʢʘʣʝʥʜʘʨʥʠʡ, 
ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʘʙʦ ʚʦʜʦʛʦʩʧʦʜʘʨʩʴʢʠʡ), ʷʢʠʡ ʚʠʟʥʘʯʘʻ ʨʠʪʤʽʢʫ ʥʘʜʭʦʜʞʝʥʥʷ ʚʦʜʠ ʚ 
ʨʽʯʢʠ ʟ ʧʦʚʝʨʭʥʽ ʾʭ ʙʘʩʝʡʥʽʚ, ʪʦ ʚʽʥ ʥʝ ʟʘʣʠʰʘʻʪʴʩʷ ʧʦʩʪʽʡʥʠʤ, ʘ ʩʭʠʣʴʥʠʡ ʜʦ 
ʧʦʤʽʪʥʠʭ ʟʤʽʥ ʷʢ ʚ ʤʝʞʘʭ ʦʢʨʝʤʠʭ ʨʦʢʽʚ, ʪʘʢ ʡ ʙʘʛʘʪʦʨʽʯʥʦʤʫ ʨʦʟʨʽʟʽ. ɽʢʩʪʨʝʤʘʣʴʥʽ 
ʚʠʪʨʘʪʠ ʚʦʜʠ ï  ʮʝ, ʥʘʩʘʤʧʝʨʝʜ, ʤʘʢʩʠʤʘʣʴʥʽ ʚʠʪʨʘʪʠ ʚʦʜʠ, ʱʦ ʩʬʦʨʤʦʚʘʥʽ ʚ 
ʧʝʨʽʦʜʠ ʧʨʦʭʦʜʞʝʥʥʷ ʚʦʜʦʧʽʣʣʷ, ʧʘʚʦʜʢʽʚ ʪʘ ʤʽʥʽʤʘʣʴʥʽ ï ʚ ʧʝʨʽʦʜ ʤʝʞʝʥʝʡ, 
ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʯʠʩʣʘ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʨʝʞʠʤʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʦʜʦʥʦʩʥʦʩʪʽ 
ʨʽʯʢʦʚʦʛʦ ʩʪʦʢʫ. ʅʘʡʙʽʣʴʰʽʡ ʤʘʢʩʠʤʘʣʴʥʠʡ ʩʪʽʢ ʚʦʜʠ ʨʽʯʦʢ ʚʽʜʦʙʨʘʞʘʻ 
ʤʘʢʩʠʤʘʣʴʥʠʡ ʧʦʪʝʥʮʽʘʣ ʧʨʠʨʦʜʠ ʱʦʜʦ ʡʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʚ ʤʝʞʘʭ ʧʝʚʥʦʾ ʪʝʨʠʪʦʨʽʾ 
ʽ ʩʣʫʛʫʻ ʤʽʨʦʶ ʥʝʙʝʟʧʝʢʠ ʜʣʷ ʥʘʩʝʣʝʥʥʷ ʪʘ ʝʢʦʥʦʤʽʢʠ. ʊʦʤʫ ʚʘʞʣʠʚʽʩʪʴ ʡʦʛʦ 
ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʫ ʪʦʤʫ, ʱʦ ʚʽʥ ʤʦʞʝ ʦʙʫʤʦʚʠʪʠ ʨʽʟʥʽ ʧʨʦʷʚʠ ʢʘʪʘʩʪʨʦʬʽʯʥʠʭ 
ʩʠʪʫʘʮʽʡ ï ʮʝ ʡ ʟʘʪʦʧʣʝʥʥʷ ʪʝʨʠʪʦʨʽʡ, ʜʝ ʧʨʦʞʠʚʘʻ ʥʘʩʝʣʝʥʥʷ, ʨʫʡʥʫʚʘʥʥʷ ʤʦʩʪʽʚ, 
ʙʫʜʽʚʝʣʴ, ʛʽʜʨʦʪʝʭʥʽʯʥʠʭ ʩʧʦʨʫʜ ʪʦʱʦ. 

ʄʘʢʩʠʤʘʣʴʥʠʡ ʩʪʽʢ ʚʦʜʠ ʨʽʯʦʢ ʟʘʟʚʠʯʘʡ ʚʠʨʘʞʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰʦʶ 
(ʤʘʢʩʠʤʘʣʴʥʦʶ) ʚʠʪʨʘʪʦʶ ʚʦʜʠ, ʦʙ'ʻʤʦʤ ʘʙʦ ʰʘʨʦʤ ʩʪʦʢʫ ʟʘ ʦʩʥʦʚʥʫ ʭʚʠʣʶ 
ʚʦʜʦʧʽʣʣʷ (ʧʦʚʝʥʽ) ʘʙʦ ʟʘ ʥʘʡʙʽʣʴʰʠʡ ʧʘʚʦʜʦʢ ʚ ʜʘʥʦʤʫ ʨʦʮʽ. ʄʘʢʩʠʤʘʣʴʥʽ ʚʠʪʨʘʪʠ 
ʚʦʜʠ ʤʦʞʫʪʴ ʙʫʪʠ ʥʘʡʙʽʣʴʰʠʤʠ ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʤʠ, ʩʪʨʦʢʦʚʠʤʠ (ʪʦʙʪʦ, ʚʟʷʪʽ ʚ ʦʜʠʥ 
ʟʽ ʩʪʨʦʢʽʚ ʜʦʙʦʚʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ) ʘʙʦ ʤʠʪʪʻʚʠʤʠ (ʘʙʩʦʣʶʪʥʠʡ ʤʘʢʩʠʤʫʤ ʫ ʮʽʻʾ ʜʦʙʽ). 
ʅʘ ʤʘʣʠʭ ʨʽʯʢʘʭ ʤʽʞ ʮʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (ʤʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ ʩʝʨʝʜʥʴʦʜʦʙʦʚʠʤʠ ʽ 
ʩʪʨʦʢʦʚʠʤʠ, ʤʠʪʪʻʚʠʤʠ) ʤʦʞʫʪʴ ʙʫʪʠ ʽʩʪʦʪʥʽ ʚʽʜʤʽʥʥʦʩʪʽ, ʘʣʝ ʯʠʤ ʙʽʣʴʰʝ ʨʽʯʢʘ, ʪʠʤ 
ʮʽ ʚʽʜʤʽʥʥʦʩʪʽ ʤʝʥʰʝ. 

ɸʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʧʫʙʣʽʢʘʮʽʡ. ɺ ʋʢʨʘʾʥʽ ʚʠʚʯʝʥʥʶ 
ʧʨʦʩʪʦʨʦʚʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʪʦʢʫ ʚʦʜʠ ʨʽʯʦʢ ʟʘʚʞʜʠ ʧʨʠʜʽʣʷʣʘʩʷ 
ʽ ʧʨʠʜʽʣʷʻʪʴʩʷ ʚʝʣʠʢʘ ʫʚʘʛʘ, ʦʩʦʙʣʠʚʦ, ʚ ʤʽʨʫ ʥʘʢʦʧʠʯʝʥʥʷ ʜʘʥʠʭ ʛʽʜʨʦʤʝʪʨʠʯʥʠʭ 
ʩʧʦʩʪʝʨʝʞʝʥʴ, ʱʦ ʩʧʨʠʷʣʦ ʙʽʣʴʰ ʨʝʪʝʣʴʥʠʤ ʡʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷʤ, ʦʙˇʨʫʥʪʦʚʘʥʠʤ 
ʨʦʟʨʘʭʫʥʢʘʤ ʪʘ ʚʠʩʥʦʚʢʘʤ. ʇʝʨʰʽ ʨʦʙʦʪʠ ʫ 30-40-ʭ ʨʦʢʘʭ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ ʱʦʜʦ 
ʚʠʚʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʪʦʢʫ ʚʦʜʠ ʨʽʯʦʢ, ʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ ʮʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ 
ʷʚʠʱʘ ʚʠʢʦʥʘʥʦ ɸ. ɺ. ʆʛʽʻʚʩʴʢʠʤ, ɸ. ʄ. ɹʝʬʘʥʽ [1, 2]. ʋ 50-70-ʭ ʨʦʢʘʭ ʟôʷʚʣʷʶʪʴʩʷ 
ʥʘʫʢʦʚʽ ʨʦʟʨʦʙʢʠ, ʷʢʽ ʧʨʠʩʚʷʯʝʥʦ ʥʝ ʪʽʣʴʢʠ ʙʽʣʴʰ ˇʨʫʥʪʦʚʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ 
ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʪʦʢʫ ʚʦʜʠ ʨʽʯʦʢ ʋʢʨʘʾʥʠ, ʘ ʡ ʧʨʦʩʪʦʨʦʚʠʤ ʟʘʢʦʥʦʤʽʨʥʦʩʪʷʤ ʡʦʛʦ 
ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʤʝʪʦʜʘʤ ʨʦʟʨʘʭʫʥʢʫ [3-11]. ʊʘʢ, ʫ 1962 ʨ. ʟʘ ʨʝʜʘʢʮʽʻʶ ɻ. ɯ. ʐʚʝʮʷ 
ʚʠʡʰʣʘ ʢʥʠʛʘ çɻʽʜʨʦʣʦʛʽʯʥʽ ʨʦʟʨʘʭʫʥʢʠ ʜʣʷ ʨʽʯʦʢ ʋʢʨʘʾʥʠè [5]. ʈʦʟʜʽʣʠ ʮʽʻʾ ʢʥʠʛʠ 
çʄʘʢʩʠʤʘʣʴʥʽ ʚʠʪʨʘʪʠ ʚʽʜ ʪʘʣʠʭ ʚʦʜè, çʆʙôʻʤ ʪʘʣʦʛʦ ʩʪʦʢʫè, çʄʘʢʩʠʤʘʣʴʥʽ ʟʣʠʚʦʚʽ 
ʚʠʪʨʘʪʠ ʚʦʜʠè, çʆʙôʻʤʠ ʟʣʠʚʦʚʦʛʦ ʩʪʦʢʫè, çʇʦʙʫʜʦʚʘ ʛʽʜʨʦʛʨʘʬʽʚ ʧʘʚʦʜʢʦʚʦʛʦ 
ʩʪʦʢʫè ʙʫʣʦ ʧʽʜʛʦʪʦʚʣʝʥʦ ʚʽʜʦʤʠʤʠ ʫʢʨʘʾʥʩʴʢʠʤʠ ʛʽʜʨʦʣʦʛʘʤʠ ɺ. ɯ. ʄʦʢʣʷʢʦʤ, 
ɻ. ʇ. ʂʫʙʠʰʢʽʥʠʤ, ʇ. ʌ. ɺʠʰʥʝʚʩʴʢʠʤ, ʁ. ɸ. ɾʝʣʝʟʥʷʢʦʤ [5]. ʋ ʮʝʡ ʞʝ ʧʝʨʽʦʜ 
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(ʧʨʦʪʷʛʦʤ 1966-1971 ʨʨ.) ʚʠʜʘʶʪʴʩʷ ʚʠʧʫʩʢʠ çʈʝʩʫʨʩʽʚ ʧʦʚʝʨʭʥʝʚʠʭ ʚʦʜ ʉʈʉʈè, ʚ 
ʷʢʠʭ ʥʘʚʝʜʝʥʦ ʜʝʪʘʣʴʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʪʦʢʫ ʨʽʯʦʢ ʋʢʨʘʾʥʠ [6-10]. 
ʆʢʨʝʤʽ ʨʝʟʫʣʴʪʘʪʠ ʮʠʭ ʜʦʩʣʽʜʞʝʥʴ ʫʚʽʡʰʣʠ ʫ ʚʠʛʣʷʜʽ ʩʢʣʘʜʦʚʠʭ ʜʦ ʥʦʨʤʘʪʠʚʥʠʭ 
ʜʦʢʫʤʝʥʪʽʚ, ʷʢʽ ʩʚʦʛʦ ʯʘʩʫ ʨʦʟʨʦʙʣʷʣʠʩʴ ʚ ʉʈʉʈ (ʉʅ 435-72 ʪʘ ʉʅʠʇ 2.01.14-83) 
[13]. ʋ 70-90-ʭ ʨʦʢʘʭ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʨʦʙʦʪʠ ʇ. ʄ. ʃʶʪʠʢʘ [14, 16], ʃ. ɯ. ʉʘʢʘʣʽ, 
ʃ. ɺ. ɼʤʠʪʨʝʥʢʘ, ɭ. ʄ. ʂʠʧʪʝʥʢʦ. [14], ʃ. ɼ. ʄʠʭʘʣʴʩʢʦʾ, ʃ. ʄ. ʂʦʚʘʣʝʥʢʦ [16], 
ʗ. ʆ. ʌʦʤʝʥʢʘ [12, 15], ɭ. ɼ. ɻʦʧʯʝʥʢʘ [18], ɺ. ʄ.ɹʦʡʢʦ, ʄ. ɯ. ʂʫʣʴʙʽʜʠ, ʄ. ʄ. ʉʫʩʽʜʢʘ, 
ʆ. ɯ. ʃʫʢôʷʥʝʮʴ  [19-23]. ɺ ʩʫʯʘʩʥʠʡ ʧʝʨʽʦʜ ʱʦʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʪʦʢʫ 
ʚʦʜʠ ʨʽʯʦʢ ʋʢʨʘʾʥʠ ʤʦʞʥʘ ʚʽʜʤʽʪʠʪʠ ʥʘʫʢʦʚʽ ʧʨʘʮʽ ɺ. ɯ ɺʠʰʥʝʚʩʴʢʦʛʦ, ʆ. ʆ. ʂʦʩʦʚʮʷ 
[24, 26], ʄ. ɯ. ʂʠʨʠʣʶʢʘ [25], ɭ. ɼ. ɻʦʧʯʝʥʢʘ, ɺ. ɸ. ʆʚʯʘʨʫʢ [27], ɹ. ʌ. ʂʽʥʜʶʢʘ [28], 
ʆ. ɻ. ʆʙʦʜʦʚʩʴʢʦʛʦ [29], ɺ. ɺ. ɻʨʝʙʝʥʷ  [33]. ʆʩʪʘʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʪʦʢʫ ʨʽʯʦʢ ʋʢʨʘʾʥʠ ʪʘʢʦʞ ʥʘʚʝʜʝʥʦ ʫ ʜʠʩʝʨʪʘʮʽʡʥʠʭ ʨʦʙʦʪʘʭ 
ɾ. ʈ. ʐʘʢʽʨʟʘʥʦʚʦʾ [34], ʄ. ɺ. ɻʦʧʮʽʡ [37], ʆ. ɯ. ʊʦʜʦʨʦʚʦʾ. [38], ʃ. ʆ. ɻʦʨʙʘʯʦʚʦʾ [39] 

ɺ. ɸ. ʆʚʯʘʨʫʢ [42]. ʈʦʟʛʣʷʜʘʶʪʴʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʪʦʢʫ ʚʦʜʠ 
ʦʢʨʝʤʠʭ ʨʽʯʦʢ ʯʠ ʦʢʨʝʤʠʭ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ ʋʢʨʘʾʥʠ ʚ ʥʠʟʮʽ ʧʫʙʣʽʢʘʮʽʡ ʦʩʪʘʥʥʽʭ ʨʦʢʽʚ 
ɺ. ɺ. ɻʨʝʙʝʥʷ, ʆ. ɯ. ʃʫʢôʷʥʝʮʴ, ʉ. ʇ. ɸʥʜʨʝʣʠ [35], ʄ. ɺ. ɻʦʧʮʽʡ, ɭ. ɼ. ɻʦʧʯʝʥʢʘ [37], 
ɺ. ʆ. ɼʫʪʢʦ , ʉ. ʆ. ʄʦʩʢʘʣʝʥʢʘ [30-32], ɺ. ɸ. ʆʚʯʘʨʫʢ, ʆ. ɯ. ʊʦʜʦʨʦʚʦʾ, 
ʆ. ʄ. ʇʨʦʢʦʬôʻʚʘ [40], ɺ. ʆ. ʂʦʨʥʽʻʥʢʦ [41] ʪʘ ʽʥ. 

ʇʦʩʪʘʥʦʚʢʘ ʟʘʚʜʘʥʥʷ. ʄʝʪʦʶ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ï ʦʮʽʥʢʘ ʙʘʛʘʪʦʨʽʯʥʦʛʦ 
ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʘ ʨʽʢ ʩʪʦʢʫ ʚʦʜʠ ʨʽʯʦʢ ʋʢʨʘʾʥʠ ʚ ʤʝʞʘʭ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ ʪʘ 
ʩʫʙʙʘʩʝʡʥʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɻʽʜʨʦʛʨʘʬʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʋʢʨʘʾʥʠ [43-46]. ɼʣʷ ʮʴʦʛʦ 
ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ɼʝʨʞʘʚʥʦʾ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʦʾ ʩʣʫʞʙʠ ɼʉʅʉ 
ʩʪʚʦʨʝʥʦ ʙʘʟʫ ʩʪʨʦʢʦʚʠʭ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʘ ʨʽʢ ʚʠʪʨʘʪ ʚʦʜʠ ʟ 294 ʛʽʜʨʦʤʝʪʨʠʯʥʠʭ 
ʧʦʩʪʽʚ ʥʘ ʨʽʯʢʘʭ ʋʢʨʘʾʥʠ ʚʽʜ ʧʦʯʘʪʢʫ ʩʧʦʩʪʝʨʝʞʝʥʴ ʧʦ 2015 ʨ. ʚʢʣʶʯʥʦ. ʅʘ ʤʘʡʞʝ 
20% ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʧʦʩʪʽʚ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʤʘʢʩʠʤʘʣʴʥʠʤ ʩʪʦʢʦʤ ʚʦʜʠ ʨʽʯʦʢ 

ʩʢʣʘʜʘʻ Ó 70 ʨʦʢʽʚ, 63% ï 50·70 ʨʦʢʽʚ, ʪʦʙʪʦ 83% ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʧʦʩʪʽʚ ʤʘʶʪʴ ʧʝʨʽʦʜʠ 
ʩʧʦʩʪʝʨʝʞʝʥʴ Ó 50 ʨʦʢʽʚ, ʘ ʣʠʰʝ 17% ʤʘʶʪʴ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʴ Ò 50 ʨʦʢʽʚ.  

ɺ ʦʩʥʦʚʫ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʩʪʦʨʦʚʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʟʤʽʥʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 
ʨʽʯʥʦʛʦ ʩʪʦʢʫ ʚʦʜʠ ʨʽʯʦʢ ʋʢʨʘʾʥʠ ʚʟʷʪʘ çʉʭʝʤʘ ɻʽʜʨʦʛʨʘʬʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ 
ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠè (ʨʦʟʨʦʙʣʝʥʘ ʫ 2013 ʨ.) [44, 46]. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʽʻʾ ʩʭʝʤʠ ʪʝʨʠʪʦʨʽʷ 
ʋʢʨʘʾʥʠ ʧʦʜʽʣʷʻʪʴʩʷ ʥʘ ʛʽʜʨʦʛʨʘʬʽʯʥʽ ʦʜʠʥʠʮʽ ï ʜʝʚ'ʷʪʴ ʨʘʡʦʥʽʚ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ ʪʘ 
ʜʝʚ'ʷʪʴ ʩʫʙʙʘʩʝʡʥʽʚ. ɻʽʜʨʦʛʨʘʬʽʯʥʝ ʨʘʡʦʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʚʠʢʦʥʘʥʦ 
ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ɺʦʜʥʦʾ ʨʘʤʢʦʚʦʾ ʜʠʨʝʢʪʠʚʠ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʟ ʤʝʪʦʶ 
ʨʦʟʨʦʙʢʠ ʧʣʘʥʽʚ ʽʥʪʝʛʨʦʚʘʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʨʽʯʢʦʚʠʤʠ ʙʘʩʝʡʥʘʤʠ [45-46].  

ʄʝʪʦʜʠ ʪʘ ʚʠʢʣʘʜ ʤʘʪʝʨʽʘʣʫ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʘʢʩʠʤʘʣʴʥʠʡ ʩʪʽʢ ʚʦʜʠ ʨʽʯʦʢ ʥʘ 
ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʬʦʨʤʫʻʪʴʩʷ ʚ ʧʝʨʽʦʜʠ ʧʨʦʭʦʜʞʝʥʥʷ ʚʝʩʥʷʥʦʛʦ ʚʦʜʦʧʽʣʣʷ, 
ʜʦʱʦʚʠʭ ʪʘ ʩʥʽʛʦ-ʜʦʱʦʚʠʭ ʧʘʚʦʜʢʽʚ. ɼʣʷ ʘʥʘʣʽʟʫ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʽʯʥʦʛʦ ʩʪʦʢʫ ʚʦʜʠ 
ʨʽʯʦʢ ʋʢʨʘʾʥʠ ʪʘ ʦʮʽʥʢʠ ʡʦʛʦ ʙʘʛʘʪʦʨʽʯʥʦʾ ʤʽʥʣʠʚʦʩʪʽ ʩʬʦʨʤʦʚʘʥʦ ʟʘ ʜʘʥʠʤʠ 
ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʘ ʨʽʯʢʘʭ ʙʘʩʝʡʥʽʚ ʪʘ ʩʫʙʙʘʩʝʡʥʽʚ ʋʢʨʘʾʥʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 
ɻʽʜʨʦʛʨʘʬʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʚʠʧʘʜʢʦʚʽ ʚʠʙʽʨʢʠ ʫ ʚʠʛʣʷʜʽ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ 
ʤʘʢʩʠʤʘʣʴʥʠʭ ʩʪʨʦʢʦʚʠʭ ʟʘ ʨʽʢ ʚʠʪʨʘʪ ʚʦʜʠ ( 

ʤʘʢʩQ , ʤ3Ŀʩ-1) ʪʘ ʚʽʜʧʦʚʽʜʥʦ ʥʠʤ 

ʤʘʢʩʠʤʘʣʴʥʠʭ ʤʦʜʫʣʽʚ ʩʪʦʢʫ (
ʤʘʢʩM , ʣĿʩ-1Ŀʢʤ-2) ʽ ʚʠʢʦʨʠʩʪʘʥʦ ʤʝʪʦʜʠ ʩʪʘʪʠʩʪʠʯʥʦʾ 

ʦʙʨʦʙʢʠ ʚʠʧʘʜʢʦʚʠʭ ʚʝʣʠʯʠʥ (ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʦʨʤ ʩʪʦʢʫ, ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʘʨʽʘʮʽʾ ʪʘ 
ʘʩʠʤʝʪʨʽʾ) ʪʘ ʚʠʧʘʜʢʦʚʠʭ ʬʫʥʢʮʽʡ (ʜʣʷ ʧʦʙʫʜʦʚʠ ʽʥʪʝʛʨʘʣʴʥʠʭ ʨʽʟʥʠʮʝʚʠʭ ʢʨʠʚʠʭ).  

ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʪʨʠʚʘʣʦʩʪʽ ʨʷʜʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʦʨʤ 
ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʪʦʢʫ ʚʦʜʠ ʨʽʯʦʢ, ʘ ʪʦʜʽ ʡ ʪʦʯʥʦʩʪʽ ʾʭ ʨʦʟʨʘʭʫʥʢʽʚ, ʟʘʩʪʦʩʦʚʘʥʦ 

ʚʽʜʥʦʩʥʝ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʢʚʘʜʨʘʪʠʯʥʦʾ ʧʦʭʠʙʢʠ ns, ʚʠʨʘʞʝʥʝ ʫ ʚʽʜʩʦʪʢʘʭ: 

1

100 ( )n VC ns
-

=° Ö Ö .                                                 (1) 

ʜʝ VC - ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ ʩʪʦʢʫ ʚʦʜʠ ʨʽʯʢʠ, n  - ʢʽʣʴʢʽʩʪʴ ʨʦʢʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ. 
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ɺ ʪʘʙʣʠʮʽ 1 ʧʦʜʘʥʦ ʜʘʥʽ ʧʨʦ ʢʽʣʴʢʽʩʪʴ ʨʦʢʽʚ ʛʽʜʨʦʤʝʪʨʠʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ, 
ʨʦʟʤʽʨʠ ʧʣʦʱ ʚʦʜʦʟʙʦʨʽʚ ʪʘ ʚʽʜʥʦʩʥʽ ʩʝʨʝʜʥʽ ʢʚʘʜʨʘʪʠʯʥʽ ʧʦʭʠʙʢʠ ʚʠʟʥʘʯʝʥʥʷ 
ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʘ ʨʽʢ ʩʪʦʢʫ ʚʦʜʠ ʨʽʯʦʢ ʋʢʨʘʾʥʠ ʚ ʤʝʞʘʭ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ ʪʘ 
ʩʫʙʙʘʩʝʡʥʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɻʽʜʨʦʛʨʘʬʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʋʢʨʘʾʥʠ [46].  

 

ʊʘʙʣʠʮʷ 1. ɼʘʥʽ ʧʨʦ ʢʽʣʴʢʽʩʪʴ ʨʦʢʽʚ ʛʽʜʨʦʤʝʪʨʠʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʨʦʟʤʽʨʠ ʧʣʦʱ 
ʚʦʜʦʟʙʦʨʽʚ ʪʘ ʚʽʜʥʦʩʥʽ ʩʝʨʝʜʥʽ ʢʚʘʜʨʘʪʠʯʥʽ ʧʦʭʠʙʢʠ ʚʠʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʘ 
ʨʽʢ ʩʪʦʢʫ ʚʦʜʠ ʨʽʯʦʢ ʋʢʨʘʾʥʠ (ʟʘ ʜʘʥʠʤʠ ʛʽʜʨʦʤʝʪʨʠʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʚʽʜ ʾʭ ʧʦʯʘʪʢʫ 
ʧʦ 2015 ʨ. ʚʢʣʶʯʥʦ) ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɻʽʜʨʦʛʨʘʬʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

ʈʽʯʢʦʚʽ ʙʘʩʝʡʥʠ ʪʘ ʩʫʙʙʘʩʝʡʥʠ 
ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɻʽʜʨʦʛʨʘʬʽʯʥʦʛʦ 
ʨʘʡʦʥʫʚʘʥʥʷ ʋʢʨʘʾʥʠ [46] 

ɼʽʘʧʘʟʦʥʠ 

ʢʽʣʴʢʦʩʪʽ ʨʦʢʽʚ 
ʩʧʦʩʪʝʨʝʞʝʥʴ 

ʧʣʦʱ 
ʚʦʜʦʟʙʦʨʽʚ 

F, ʢʤ2 

ʚʽʜʥʦʩʥʦʾ ʢʚʘʜʨʘʪʠʯʥʦʾ 
ʧʦʭʠʙʢʠ ʚʠʟʥʘʯʝʥʥʷ 
ʙʘʛʘʪʦʨʽʯʥʠʭ ʟʥʘʯʝʥʴ 
ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʘ ʨʽʢ 
ʩʪʦʢʫ ʚʦʜʠ 

ns , % 

I. ʈʽʯʢʦʚʠʡ ʙʘʩʝʡʥ ɺʽʩʣʠ (ɿʘʭʽʜʥʦʛʦ ɹʫʛʫ ʪʘ ʉʷʥʫ) 

 36õ70 98,6õ6740 6,3õ13,0 

II. ʈʽʯʢʦʚʠʡ ʙʘʩʝʡʥ ɼʫʥʘʶ 

ʉʫʙʙʘʩʝʡʥ ʊʠʩʠ 53õ70 25,4õ9140 4,6õ11,7 

ʉʫʙʙʘʩʝʡʥ ʇʨʫʪʫ ʽ ʉʽʨʝʪʫ 28õ71 18,1õ6890 7,6õ20,8  

III. ʈʽʯʢʦʚʠʡ ɹʘʩʝʡʥ ɼʥʽʩʪʨʘ 

ʣʽʚʦʙʝʨʝʞʞʷ 44õ71 70,0õ3240 7,1õ20,0   

ʧʨʘʚʦʙʝʨʝʞʞʷ 29õ71 76,3õ43000 4,5õ13,4 

IV. ʈʽʯʢʦʚʠʡ ʙʘʩʝʡʥ ʇʽʚʜʝʥʥʦʛʦ ɹʫʛʫ 

 31õ73 92,5õ46200 9,1õ21,1  

V. ʈʽʯʢʦʚʠʡ ʙʘʩʝʡʥ ɼʥʽʧʨʘ 

ʩʫʙʙʘʩʝʡʥ ʇʨʠʧ'ʷʪʽ 29õ76 90õ13300 7,7õ15,0 

ʩʫʙʙʘʩʝʡʥ ɼʝʩʥʠ 43õ120 29,5õ88500 6,7õ11,0 

ʩʫʙʙʘʩʝʡʥ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ 31õ90 126õ21800 7,8õ23,5  

ʩʫʙʙʘʩʝʡʥ ʅʠʞʥʴʦʛʦ ɼʥʽʧʨʘ 49õ70 309õ19800 13,3õ38,4 

VI. ɹʘʩʝʡʥ ʈʽʯʦʢ ʇʨʠʯʦʨʥʦʤʦʨ'ʷ 

 30õ63 1840õ3170 19,5 

VII. ʈʽʯʢʦʚʠʡ ʙʘʩʝʡʥ ɼʦʥʫ 

 45õ90 189õ73200 9,2õ21,9  

VIII. ɹʘʩʝʡʥ ʨʽʯʦʢ ʇʨʠʘʟʦʚ'ʷ 

 33õ69 142õ3700 3,4õ9,4  

IX. ɹʘʩʝʡʥ ʨʽʯʦʢ ʂʨʠʤʫ 

 32õ66 0,32õ3540 4,9õ37,9  

 
ʂʨʠʪʝʨʽʻʤ ʜʦʩʪʘʪʥʦʩʪʽ ʥʘʷʚʥʦʛʦ ʨʷʜʫ ʩʧʦʩʪʝʨʝʞʝʥʴ ʪʘ ʪʦʯʥʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ 

ʩʝʨʝʜʥʴʦʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʪʦʢʫ ʚʦʜʠ ʨʽʯʦʢ ʻ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ï ʚʝʣʠʯʠʥʘ 
ns  (1) ʥʝ 

ʧʦʚʠʥʥʘ ʧʝʨʝʚʠʱʫʻ 20%. ʗʢ ʙʘʯʠʤʦ ʟ ʪʘʙʣ. 1, ʪʘʢʽ ʧʝʨʝʚʠʱʝʥʥʷ ʻ. ɺ ʩʫʙʙʘʩʝʡʥʽ 
ʇʨʫʪʫ ʽ ʉʽʨʝʪʫ ʪʘʢʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʣʠʰʝ ʥʘ ʨ. ʏʦʨʥʷʚʘ ï ʩ. ʃʶʙʢiʚʮi, ʥʘ ʷʢʦʾ 
ʪʨʠʚʘʣʽʩʪʴ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʩʪʦʢʦʤ ʩʢʣʘʜʘʻ 28 ʨʦʢʽʚ. ɺ ʨʽʯʢʦʚʦʤʫ ʙʘʩʝʡʥʽ 
ʇʽʚʜʝʥʥʦʛʦ ɹʫʛʫ ʧʝʨʝʚʠʱʝʥʥʷ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ 

ns ¢ 20% ʻ ʣʠʰʝ ʜʣʷ ʨ. ʗʪʨʘʥʴ ï 

ʩ.ʇʦʢʦʪʠʣʦʚʝ (ʚʠʩʦʢʠʡ ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ 
VC =1,65). ɺ ʩʫʙʙʘʩʝʡʥʘʭ ʉʝʨʝʜʥʴʦʛʦ 

ɼʥʽʧʨʘ ʪʘ ʅʠʞʥʴʦʛʦ ɼʥʽʧʨʘ ʧʝʨʝʚʠʱʝʥʥʷ ʦʙʤʝʞʝʥʥʷ ʚʽʜʥʦʩʥʠʭ ʩʝʨʝʜʥʽʭ 
ʢʚʘʜʨʘʪʠʯʥʠʭ ʧʦʭʠʙʦʢ ʧʦʤʽʯʝʥʦ ʥʘ 4 ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʧʦʩʪʘʭ ʨ. ɺiʣʴʰʘʥʢʘ ï ʩ. ʄʣiʾʚ,  ʨ. 
ɿʦʣʦʪʦʥʦʰʢʘ ï ʤ. ɿʦʣʦʪʦʥʦʰʘ, ʨ. ɻʘʡʯʫʨ ï ʩ. ɸʥʜʨiʾʚʢʘ, ʨ. ʄʘʣʘ ʊʝʨʩʘ ï ʩ. ʊʨʦʾʮʴʢʝ, 
ʥʘ ʷʢʠʭ 

VC  = 1,54õ3,06. ɿ ʮʽʻʾ ʧʨʠʯʠʥʠ ʥʘ ʨʽʯʢʘʭ ʚ ʙʘʩʝʡʥʽ ɼʦʥʫ ʧʝʨʝʚʠʱʝʥʥʷ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ
ns ¢ 20% ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʘ 15% ʧʦʩʪʽʚ (

VC  = 1,35õ1,55), ʚ ʙʘʩʝʡʥʽ 
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ʨʽʯʦʢ ʇʨʠʘʟʦʚ'ʷ ʥʘ 30% ʧʦʩʪʽʚ (
VC  = 1,58õ2,16), ʫ ʙʘʩʝʡʥʽ ʨʽʯʦʢ ʂʨʠʤʫ ʥʘ 25 % ʧʦʩʪʽʚ 

(
VC  = 1,6õ3,7).  

ɺ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʘʭ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ ʨʽʚʥʠʥʥʦʾ ʯʘʩʪʠʥʠ ʪʝʨʠʪʦʨʽʾ 
ʋʢʨʘʾʥʠ, ʚ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʤʘʢʩʠʤʘʣʴʥʠʡ ʩʪʽʢ ʚʦʜʠ ʬʽʢʩʫʻʪʴʩʷ ʚ ʧʝʨʽʦʜʠ 
ʧʨʦʭʦʜʞʝʥʥʷ ʚʝʩʥʷʥʦʛʦ ʚʦʜʦʧʽʣʣʷ. ɼʣʷ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ ɼʥʽʧʨʘ, ʇʽʚʜʝʥʥʦʛʦ ɹʫʛʫ, 
ɼʦʥʫ ʪʘ ʙʘʩʝʡʥʫ ʨʽʯʦʢ ʇʨʠʘʟʦʚôʷ ʭʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʻ ʱʦʨʽʯʥʝ ʚʝʩʥʷʥʝ 
ʚʦʜʦʧʽʣʣʷ, ʦʙôʻʤ ʩʪʦʢʫ ʷʢʦʛʦ ʤʦʞʝ ʜʦʩʷʛʥʫʪʠ 70-80% ʚʽʜ ʨʽʯʥʦʛʦ ʡʦʛʦ ʟʥʘʯʝʥʥʷ. ɸ 
ʣʽʪʥʽ ʜʦʱʦʚʽ ʧʘʚʦʜʢʠ ʤʘʶʪʴ ʪʫʪ ʣʦʢʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ, ʾʭ ʤʘʢʩʠʤʫʤʠ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 
ʚʝʩʥʷʥʠʡ ʤʘʢʩʠʤʘʣʴʥʠʡ ʩʪʽʢ ʚʦʜʠ, ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚʦʥʠ ʚ ʦʢʨʝʤʽ ʨʦʢʠ ʥʘ ʤʘʣʠʭ 
ʨʽʯʢʘʭ ʽ ʧʝʨʝʚʘʞʥʦ ʟ ʥʝʟʥʘʯʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ. ʅʘʡʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʥʦʨʤ 
ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʘ ʨʽʢ ʤʦʜʫʣʽʚ ʩʪʦʢʫ ʚʦʜʠ ʚ ʤʝʞʘʭ ʟʘʟʥʘʯʝʥʠʭ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ 
ʜʦʩʷʛʘʶʪʴ ʟʥʘʯʝʥʴ ʚʽʜ 54 ʜʦ 141 ʣĿʩ-1Ŀʢʤ-2 (ʪʘʙʣ. 2-3).  
 

ʊʘʙʣʠʮʷ 2. ɼʽʘʧʘʟʦʥʠ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʘ ʨʽʢ ʚʠʪʨʘʪ ʚʦʜʠ ʨʽʯʦʢ ʋʢʨʘʾʥʠ ʪʘ 
ʧʘʨʘʤʝʪʨʽʚ ʾʭ ʤʽʥʣʠʚʦʩʪʽ ʟʘ ʜʘʥʠʤʠ ʛʽʜʨʦʤʝʪʨʠʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ (ʚʽʜ ʾʭ ʧʦʯʘʪʢʫ ʧʦ 
2015 ʨ. ʚʢʣʶʯʥʦ) ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɻʽʜʨʦʛʨʘʬʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

ʈʽʯʢʦʚʽ ʙʘʩʝʡʥʠ ʪʘ ʩʫʙʙʘʩʝʡʥʠ 
ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɻʽʜʨʦʛʨʘʬʽʯʥʦʛʦ 
ʨʘʡʦʥʫʚʘʥʥʷ ʋʢʨʘʾʥʠ [46] 

ɼʽʘʧʘʟʦʥʠ  

ʟʥʘʯʝʥʴ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʘ 
ʨʽʢ ʚʠʪʨʘʪ ʚʦʜʠ 

ʤʘʢʩQ , 

ʤ 3 Ŀ ʩ - 1 

ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʚʘʨʽʘʮʽʾ 
VC  

ʢʦʝʬʽʮʽʻʥʪʽʚ 
ʘʩʠʤʝʪʨʽʾ 

SC  

I. ʈʽʯʢʦʚʠʡ ʙʘʩʝʡʥ ɺʽʩʣʠ (ɿʘʭʽʜʥʦʛʦ ɹʫʛʫ ʪʘ ʉʷʥʫ) 

 5,8õ136 0,5-0,93 0,23-3,37 

II. ʈʽʯʢʦʚʠʡ ʙʘʩʝʡʥ ɼʫʥʘʶ 

ʉʫʙʙʘʩʝʡʥ ʊʠʩʠ 17,1õ1873 0,37-0,89 0,22-5,49 

ʉʫʙʙʘʩʝʡʥ ʇʨʫʪʫ ʽ ʉʽʨʝʪʫ 15,7õ1133 0,54-1,1 1,49-3,37 

III. ʈʽʯʢʦʚʠʡ ɹʘʩʝʡʥ ɼʥʽʩʪʨʘ 

ʣʽʚʦʙʝʨʝʞʞʷ 5,87õ76,7 0,52-2,41 0,76-7,4 

ʧʨʘʚʦʙʝʨʝʞʞʷ 18õ1873 0,34-1,1 0,21-3,23 

IV. ʈʽʯʢʦʚʠʡ ʙʘʩʝʡʥ ʇʽʚʜʝʥʥʦʛʦ ɹʫʛʫ 

 5,64õ750 0,77-1,65 1,29-3,55 

V. ʈʽʯʢʦʚʠʡ ʙʘʩʝʡʥ ɼʥʽʧʨʘ 

ʩʫʙʙʘʩʝʡʥ ʇʨʠʧ'ʷʪʽ 5,7õ624 0,57-1,03 0,64-3,38 

ʩʫʙʙʘʩʝʡʥ ɼʝʩʥʠ 45,6õ1791 0,44-0,95 0,39-2,30 

ʩʫʙʙʘʩʝʡʥ ʉʝʨʝʜʥʴʦʛʦ ɼʥʽʧʨʘ 3,6õ273 0,56-1,91 0,69-5,04 

ʩʫʙʙʘʩʝʡʥ ʅʠʞʥʴʦʛʦ ɼʥʽʧʨʘ 6,6õ141 0,99-3,06 1,28-6,79 

VI. ɹʘʩʝʡʥ ʈʽʯʦʢ ʇʨʠʯʦʨʥʦʤʦʨ'ʷ 

 1,7õ12,1 1,6-3,9 2,1-5,1 

VII. ʈʽʯʢʦʚʠʡ ʙʘʩʝʡʥ ɼʦʥʫ 

 9,0õ701 0,83-1,7 0,95-4,8 

VIII. ɹʘʩʝʡʥ ʨʽʯʦʢ ʇʨʠʘʟʦʚ'ʷ 

 6,8õ83,4 0,66-2,26 0,84-5,02 

IX. ɹʘʩʝʡʥ ʨʽʯʦʢ ʂʨʠʤʫ 

 1,5õ61,8 0,23-3,7 0,84-5,02 
 

ɯʟ ʚʠʱʝʥʘʟʚʘʥʠʭ ʙʘʩʝʡʥʽʚ ʜʝʱʦ ʚʠʜʽʣʷʶʪʴʩʷ ʨʽʯʢʦʚʠʡ ʙʘʩʝʡʥ ʇʽʚʜʝʥʥʦʛʦ ɹʫʛʫ, 
ʜʝ ʜʦʱʦʚʽ ʧʘʚʦʜʢʠ ʙʫʚʘʶʪʴ ʯʘʩʪʽʰʝ, ʥʽʞ ʥʘ ʨʽʯʢʘʭ ʽʥʰʠʭ ʙʘʩʝʡʥʽʚ, ʘ ʪʘʢʦʞ ʨʽʯʢʦʚʠʡ 
ʙʘʩʝʡʥ ɺʽʩʣʠ (ɿʘʭʽʜʥʦʛʦ ɹʫʛʫ ʽ ʉʷʥʫ) ʪʘ ʩʫʙʙʘʩʝʡʥ ʇʨʠʧôʷʪʽ, ʜʝ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ 
ʬʦʨʤʫʚʘʥʥʷ ʜʦʱʦʚʠʭ ʧʘʚʦʜʢʽʚ ï ʚʠʩʦʢʽ ʤʘʢʩʠʤʫʤʠ ʚʠʥʠʢʘʶʪʴ ʪʫʪ ʷʢ ʧʽʜ ʯʘʩ 
ʧʘʚʦʜʢʽʚ, ʪʘʢ ʽ ʚʝʩʥʷʥʦʛʦ ʚʦʜʦʧʽʣʣʷ, ʘʣʝ ʣʠʰʝ ʚ ʨʽʜʢʠʭ ʚʠʧʘʜʢʘʭ ʧʘʚʦʜʢʦʚʠʡ 
ʤʘʢʩʠʤʘʣʴʥʠʡ ʩʪʽʢ ʚʦʜʠ ʨʽʯʦʢ ʧʝʨʝʚʠʱʫʻ ʚʦʜʦʧʽʣʴʥʠʡ. 
 



ISSN:2306-5680  Hidrolohiiʘ, hidrokhimiiʘ i hidroekolohiiʘ. 2019. ˉ 2 (53) 

 

10 

ʊʘʙʣʠʮʷ 3. ɼʽʘʧʘʟʦʥʠ ʙʘʛʘʪʦʨʽʯʥʠʭ ʟʥʘʯʝʥʴ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʘ ʨʽʢ ʤʦʜʫʣʽʚ ʩʪʦʢʫ 
ʚʦʜʠ ʨʽʯʦʢ ʪʘ ʥʘʡʙʽʣʴʰʽ ʟʘ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʴ ʩʪʨʦʢʦʚʽ ʤʘʢʩʠʤʘʣʴʥʽ ʤʦʜʫʣʽ ʩʪʦʢʫ 
ʚʦʜʠ ʟʘ ʜʘʥʠʤʠ ʛʽʜʨʦʤʝʪʨʠʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ (ʚʽʜ ʾʭ ʧʦʯʘʪʢʫ ʧʦ 2015 ʨ. ʚʢʣʶʯʥʦ) 
ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɻʽʜʨʦʛʨʘʬʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

ʈʽʯʢʦʚʽ ʙʘʩʝʡʥʠ ʪʘ 
ʩʫʙʙʘʩʝʡʥʠ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ɻʽʜʨʦʛʨʘʬʽʯʥʦʛʦ 
ʨʘʡʦʥʫʚʘʥʥʷ ʋʢʨʘʾʥʠ [46] 

ɼʽʘʧʘʟʦʥʠ ʙʘʛʘʪʦʨʽʯʥʠʭ 
ʟʥʘʯʝʥʴ ʤʘʢʩʠʤʘʣʴʥʠʭ 
ʟʘ ʨʽʢ ʤʦʜʫʣʽʚ ʩʪʦʢʫ 

ʚʦʜʠ ʤʘʢʩM , ʣĿʩ-1Ŀ ʢʤ-2 

ʅʘʡʙʽʣʴʰʠʡ ʟʘ ʧʝʨʽʦʜ 
ʩʧʦʩʪʝʨʝʞʝʥʴ ʩʪʨʦʢʦʚʠʡ 
ʤʘʢʩʠʤʘʣʴʥʠʡ ʤʦʜʫʣʴ ʩʪʦʢʫ, 

 ʣĿʩ-1Ŀ ʢʤ-2 

I. ʈʽʯʢʦʚʠʡ ʙʘʩʝʡʥ ɺʽʩʣʠ (ɿʘʭʽʜʥʦʛʦ ɹʫʛʫ ʪʘ ʉʷʥʫ) 

 18,8-82,0 431 (ʨ. ɿʘʭiʜʥʠʡ ɹʫʛ- ʩʤʪ ʉʘʩiʚ) 

II. ʈʽʯʢʦʚʠʡ ʙʘʩʝʡʥ ɼʫʥʘʶ 

ʉʫʙʙʘʩʝʡʥ ʊʠʩʠ 90.6-1886 6298 (ʨ. ʊʫʨ'ʷ - ʩ. ʊʫʨ'ʷ ʇʦʣʷʥʘ) 

ʉʫʙʙʘʩʝʡʥ ʇʨʫʪʫ ʽ ʉʽʨʝʪʫ 71,8-867,4 4790 ( ʨ. ʂʘʤ'ʷʥʢʘ- ʩ. ɼʦʨʘ) 

III. ʈʽʯʢʦʚʠʡ ɹʘʩʝʡʥ ɼʥʽʩʪʨʘ 

ʣʽʚʦʙʝʨʝʞʞʷ 16,3-97,7 1273 (ʨ. ʂʦʨʦʧʝʮʴ - ʤ. ʇiʜʛʘʡʮi) 

ʧʨʘʚʦʙʝʨʝʞʞʷ 
33,4-723 

3571 (ʨ. ɹʠʩʪʨʠʮʷ-ʉʦʣʦʪʚʠʥʩʴʢʘ 
- ʩ. ɻʫʪʘ 

IV. ʈʽʯʢʦʚʠʡ ʙʘʩʝʡʥ ʇʽʚʜʝʥʥʦʛʦ ɹʫʛʫ 

 7,0-61,0 608 (ʨ. ʉʦʙ - ʩ. ɿʦʟiʚ) 

V. ʈʽʯʢʦʚʠʡ ʙʘʩʝʡʥ ɼʥʽʧʨʘ 

ʩʫʙʙʘʩʝʡʥ ʇʨʠʧ'ʷʪʽ 12,8-79,7 363 (ʨ. ʊʥʷ - ʩ. ɹʨʦʥʠʢʠ) 

ʩʫʙʙʘʩʝʡʥ ɼʝʩʥʠ 10,4-54,0 174 (ʨ. Iʚʦʪʢʘ ïʩ. ɯʚʦʪ) 

ʩʫʙʙʘʩʝʡʥ ʉʝʨʝʜʥʴʦʛʦ 
ɼʥʽʧʨʘ 

6,8-97,1 500 (ʨ. ɻʫʡʚʘ - ʩ. ɻʦʨʦʜʢiʚʢʘ) 

ʩʫʙʙʘʩʝʡʥ ʅʠʞʥʴʦʛʦ 
ɼʥʽʧʨʘ 

5,5-141 
215 (ʨ. Iʥʛʫʣʝʮʴ - ʩ. 

ʆʣʝʢʩʘʥʜʨʦ-ʉʪʝʧʘʥiʚʢʘ) 

VI. ɹʘʩʝʡʥ ʈʽʯʦʢ ʇʨʠʯʦʨʥʦʤʦʨ'ʷ 

 0,9-3,8 27,3 (ʨ. ʊʠʣiʛʫʣ - ʤ. ɹʝʨʝʟiʚʢʘ) 

VII. ʈʽʯʢʦʚʠʡ ʙʘʩʝʡʥ ɼʦʥʫ 

 10,9-62,2 438 (ʨ. ʃʫʛʘʥʴ ï ʩ. ʂʘʣʠʥʦʚʝ) 

VIII. ɹʘʩʝʡʥ ʨʽʯʦʢ ʇʨʠʘʟʦʚ'ʷ 

 13,2-115 859 (ʨ. ʄʽʫʩ - ʩ. ʉʪʨʶʢʦʚʝ) 

IX. ɹʘʩʝʡʥ ʨʽʯʦʢ ʂʨʠʤʫ 

 
3,4-2211 

8078 (ʨ. ɺʦʨʦʥ - ʩ. ɺʦʨʦʥ) 
14062 (ʨ. ɸʡ-ʉʝʨʝʟ - ʩ. ʄʽʞʨʽʯʯʷ 

 

ɹʘʩʝʡʥ ʨʽʯʦʢ ʇʨʠʯʦʨʥʦʤʦʨôʷ ʙʽʜʥʠʡ ʥʘ ʧʦʚʝʨʭʥʝʚʽ ʚʦʜʠ, ʚʝʩʥʷʥʝ ʚʦʜʦʧʽʣʣʷ 
ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʥʝ ʱʦʨʽʯʥʦ, ʘ ʥʝʟʥʘʯʥʽ ʜʦʱʦʚʽ ʧʘʚʦʜʢʠ ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʦʜʥʠʡ 
ʨʝʞʠʤ ʮʠʭ ʨʽʯʦʢ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʪʦʡ ʬʘʢʪ, ʱʦ ʥʘʡʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʥʦʨʤ 
ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʘ ʨʽʢ ʤʦʜʫʣʽʚ ʩʪʦʢʫ ʚʦʜʠ ʩʪʘʥʦʚʣʷʪʴ ʚʩʴʦʛʦ 3,8 ʣĿʩ-1Ŀʢʤ-2 (ʪʘʙʣ. ʪʘʙʣ. 
2-3). 

ʅʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʽ ʱʦʜʦ ʬʦʨʤʫʚʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʪʦʢʫ ʚʦʜʠ ʻ ʪʝʨʠʪʦʨʽʾ, 
ʜʝ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʽʥʪʝʥʩʠʚʥʠʭ ʧʘʚʦʜʢʽʚ. ʎʝ, ʧʝʨʝʜʦʚʩʽʤ, ʪʝʨʠʪʦʨʽʾ 
ʛʽʨʩʴʢʠʭ ʚʦʜʦʟʙʦʨʽʚ ʂʘʨʧʘʪʩʴʢʠʭ ʨʽʯʦʢ ï ʩʫʙʙʘʩʝʡʥʽʚ ʊʠʩʠ, ʇʨʫʪʫ ʽ ʉʽʨʝʪʫ, 
ʧʨʘʚʦʙʝʨʝʞʥʦʾ ʯʘʩʪʠʥʽ ʨʽʯʢʦʚʦʛʦ ʙʘʩʝʡʥ ɼʥʽʩʪʨʘ ʪʘ ʙʘʩʝʡʥʫ ʨʽʯʦʢ ʂʨʠʤʫ. ʊʝʨʠʪʦʨʽʾ 
ʩʫʙʙʘʩʝʡʥʽʚ ʊʠʩʠ, ʇʨʫʪʫ ʽ ʉʽʨʝʪʫ ʪʘ ʧʨʘʚʦʙʝʨʝʞʥʦʾ ʯʘʩʪʠʥʠ ʨʽʯʢʦʚʦʛʦ ʙʘʩʝʡʥʫ 
ɼʥʽʩʪʨʘ ʚʽʜʥʦʩʷʪʴ ʜʦ ʥʘʡʙʽʣʴʰ ʧʘʚʦʜʢʦʥʝʙʝʟʧʝʯʥʠʭ ʨʝʛʽʦʥʽʚ ʥʝ ʪʽʣʴʢʠ ʋʢʨʘʾʥʠ, ʘʣʝ 
ʡ ɭʚʨʦʧʠ. ʌʦʨʤʫʚʘʥʥʷ ʜʦʱʦʚʠʭ ʪʘ ʩʥʽʛʦ-ʜʦʱʦʚʠʭ ʧʘʚʦʜʢʽʚ ʟʚʠʯʘʡʥʽ ʜʣʷ ʮʽʻʾ 
ʪʝʨʠʪʦʨʽʾ ʧʨʠʨʦʜʥʽ ʷʚʠʱʘ, ʚʠʩʦʢʽ ʧʽʜʡʦʤʠ ʚʦʜʠ ʪʘ ʤʘʢʩʠʤʘʣʴʥʽ ʚʠʪʨʘʪʠ ʚ ʨʽʯʢʘʭ 
ʟʫʤʦʚʣʶʶʪʴʩʷ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʪʘ ʪʨʠʚʘʣʽʩʪʶ ʧʦʜʘʯʽ ʚʦʜʠ (ʫ ʚʠʛʣʷʜʽ ʦʧʘʜʽʚ ʚʽʜ ʜʦʱʫ 
ʪʘ ʪʘʥʝʥʥʷ ʩʥʽʛʫ) ʥʘ ʧʦʚʝʨʭʥʶ ʙʘʩʝʡʥʫ ʪʘ ʦʜʥʦʯʘʩʥʠʤ ʧʦʰʠʨʝʥʥʷʤ ʾʾ ʥʘ ʟʥʘʯʥʽ 
ʪʝʨʠʪʦʨʽʾ, ʰʚʠʜʢʽʩʪʶ ʩʪʽʢʘʥʥʷ, ʱʦ ʚʠʟʥʘʯʘʻ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʧʘʚʦʜʢʽʚ. ʊʦʤʫ ʚ 
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ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʤʘʢʩʠʤʘʣʴʥʠʡ ʩʪʽʢ ʚʦʜʠ ʬʦʨʤʫʻʪʴʩʷ ʧʽʜ ʯʘʩ ʧʨʦʭʦʜʞʝʥʥʷ 
ʜʦʱʦʚʠʭ ʧʘʚʦʜʢʽʚ. ʅʦʨʤʠ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʘ ʨʽʢ ʤʦʜʫʣʽʚ ʩʪʦʢʫ ʚʦʜʠ ʥʘʡʚʠʱʽ ʫ 
ʩʫʙʙʘʩʝʡʥʽ ʊʠʩʠ ʽ ʟʘ ʜʘʥʠʤʠ ʩʪʨʦʢʦʚʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʤʽʥʶʶʪʴʩʷ ʚ ʤʝʞʘʭ 

ʤʘʢʩM = 

90,6 õ 1886 ʣĿʩ-1Ŀʢʤ-2 . ɺ ʩʫʙʙʘʩʝʡʥʽ ʇʨʫʪʫ ʽ ʉʽʨʝʪʫ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʪʴ 
ʤʘʢʩM = 

71,8 õ 867 ʣĿʩ-1Ŀʢʤ-2, ʘ ʚ ʤʝʞʘʭ ʧʨʘʚʦʙʝʨʝʞʥʦʾ ʯʘʩʪʠʥʽ ʨʽʯʢʦʚʦʛʦ ʙʘʩʝʡʥ ɼʥʽʩʪʨʘ 
ʤʘʢʩM

= 33,4 õ 723 ʣĿʩ-1Ŀʢʤ-2 (ʪʘʙʣ. 2-3). 
ʎʽʢʘʚʦʶ ʻ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʥʘʡʙʽʣʴʰʽ ʟʘ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʴ ʩʪʨʦʢʦʚʽ 

ʤʘʢʩʠʤʘʣʴʥʽ ʤʦʜʫʣʽ ʩʪʦʢʫ ʚ ʤʝʞʘʭ ʩʫʙʙʘʩʝʡʥʽʚ ʊʠʩʠ, ʇʨʫʪʫ ʽ ʉʽʨʝʪʫ ʪʘ 
ʧʨʘʚʦʙʝʨʝʞʥʦʾ ʯʘʩʪʠʥʽ ʨʽʯʢʦʚʦʛʦ ʙʘʩʝʡʥ ɼʥʽʩʪʨʘ (ʪʘʙʣ. 3). ɸʥʘʣʽʟ ʪʘʢʠʭ ʜʘʥʠʭ 
ʧʦʢʘʟʘʚ, ʱʦ ʥʘʡʚʠʱʽ ʾʭ ʟʥʘʯʝʥʥʷ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʟ ʥʝʚʝʣʠʢʠʭ ʟʘ ʧʣʦʱʝʶ ʛʽʨʩʴʢʠʭ 
ʚʦʜʦʟʙʦʨʽʚ. ʊʘʢ, ʚ ʤʝʞʘʭ ʩʫʙʙʘʩʝʡʥʫ ʊʠʩʠ ʥʘʡʚʠʱʽʡ ʤʘʢʩʠʤʘʣʴʥʠʡ ʤʦʜʫʣʴ ʩʪʦʢʫ 
ʚʦʜʠ ʟʘʬʽʢʩʦʚʘʥʦ ʥʘ ʨ. ʊʫʨ'ʷ ʙʽʣʷ ʩ. ʊʫʨ'ʷ ʇʦʣʷʥʘ (ʧʣʦʱʘ ʚʦʜʦʟʙʦʨʫ F = 98,6 ʢʤ2)  ʽ 
ʩʢʣʘʚ ʚʽʥ 6298 ʣĿʩ-1Ŀʢʤ-2, ʚ ʤʝʞʘʭ ʩʫʙʙʘʩʝʡʥʫ ʇʨʫʪʫ ʽ ʉʽʨʝʪʫ ʥʘ ʨ. ʂʘʤ'ʷʥʢʘ ʙʽʣʷ 
ʩ. ɼʦʨʘ (F = 18,1 ʢʤ2) ï 4790 ʣĿʩ-1Ŀʢʤ-2, ʚ ʤʝʞʘʭ ʧʨʘʚʦʙʝʨʝʞʥʦʾ ʯʘʩʪʠʥʽ ʨʽʯʢʦʚʦʛʦ 
ʙʘʩʝʡʥʫ ɼʥʽʩʪʨʘ ʥʘ ʨ. ɹʠʩʪʨʠʮʷ-ʉʦʣʦʪʚʠʥʩʴʢʘ ʙʽʣʷ ʩ. ɻʫʪʘ (F = 112 ʢʤ2) ï 3571 
ʣĿʩ- 1Ŀʢʤ-2 ʪʘ ʥʘ ʨ. ʃʫʞʘʥʢʘ-ʩ. ɻʦʰiʚ (F = 87,7 ʢʤ2) ï 3274 ʣĿʩ-1Ŀʢʤ-2. 

ʅʘ ʨʽʯʢʘʭ ʂʨʠʤʫ ʧʝʨʝʚʘʞʘʶʪʴ ʦʩʽʥʥʴʦ-ʟʠʤʦʚʽ ʧʘʚʦʜʢʠ (ʛʨʫʜʝʥʴ-ʙʝʨʝʟʝʥʴ). 
ɺʦʥʠ ʟʚʠʯʘʡʥʦ ʧʝʨʝʚʠʱʫʶʪʴ ʣʽʪʥʽ ʧʘʚʦʜʢʠ. ʊʦʤʫ ʤʘʢʩʠʤʘʣʴʥʽ ʚʠʪʨʘʪʠ ʚʦʜʠ 
ʢʨʠʤʩʴʢʠʭ ʨʽʯʦʢ ʧʨʠʧʘʜʘʶʪʴ ʥʘ ʭʦʣʦʜʥʠʡ ʧʝʨʽʦʜ ʨʦʢʫ. ʅʘʡʙʽʣʴʰ ʚʦʜʦʥʦʩʥʽ ʨʽʯʢʠ 
ʩʪʽʢʘʶʪʴ ʟʽ ʩʭʠʣʽʚ ɻʦʣʦʚʥʦʾ ʛʨʷʜʠ ʂʨʠʤʩʴʢʠʭ ʛʽʨ, ʘʣʝ ʮʝ ʧʝʨʝʚʘʞʥʦ ʥʝʚʝʣʠʢʽ ʟʘ 
ʜʦʚʞʠʥʦʶ ʚʦʜʦʪʦʢʠ (ʢʨʽʤ ʉʘʣʛʽʨʘ). ʅʦʨʤʠ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʘ ʨʽʢ ʤʦʜʫʣʽʚ ʩʪʦʢʫ ʚʦʜʠ 
ʟʘ ʜʘʥʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʤʽʥʶʶʪʴʩʷ ʚ ʤʝʞʘʭ 

ʤʘʢʩM = 3,4 õ 2211 ʣĿʩ-1Ŀʢʤ-2, ʘ 

ʥʘʡʙʽʣʴʰʽ ʟʘ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʴ ʩʪʨʦʢʦʚʽ ʤʘʢʩʠʤʘʣʴʥʽ ʤʦʜʫʣʽ ʩʪʦʢʫ ʚ ʤʝʞʘʭ 
ʙʘʩʝʡʥʫ ʨʽʯʦʢ ʂʨʠʤʫ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʘ ʜʫʞʝ ʤʘʣʠʭ ʚʦʜʦʪʦʢʘʭ ʂʨʠʤʩʴʢʠʭ ʛʽʨ: ʥʘ ʨ. 
ɺʦʨʦʥ - ʩ. ɺʦʨʦʥ ʟ ʧʣʦʱʝʶ ʚʦʜʦʟʙʦʨʫ F = 10,3 ʢʤ2 ʩʪʨʦʢʦʚʠʡ ʤʘʢʩʠʤʘʣʴʥʠʡ ʤʦʜʫʣʴ 
ʩʪʦʢʫ ʚʦʜʠ ʜʦʩʷʛʘʚ 8078 ʣĿʩ-1Ŀʢʤ-2, ʘ ʥʘ ʨ. ɸʡ-ʉʝʨʝʟ - ʩ. ʄʽʞʨʽʯʯʷ ï 14062 ʣĿʩ-1Ŀʢʤ-2 ʟ 
ʧʣʦʱʽ ʚʦʜʦʟʙʦʨʫ F = 12,8 ʢʤ2. 

ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʾ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʽʯʥʦʛʦ ʩʪʦʢʫ ʚʦʜʠ ʚʠʱʝ ʾʭ ʟʥʘʯʝʥʴ ʜʣʷ 
ʩʝʨʝʜʥʴʦʛʦ ʨʽʯʥʦʛʦ. ɺ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʜʣʷ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ ʨʽʚʥʠʥʥʽʡ ʯʘʩʪʠʥʽ 
ʋʢʨʘʾʥʠ ʚʦʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ 

VC  = 0,45 õ 1,20 (ʪʘʙʣ. 2). ʅʘʡʙʽʣʴʰʘ ʤʽʥʣʠʚʽʩʪʴ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʘ ʨʽʢ ʩʪʦʢʫ ʚʦʜʠ ʥʘ ʨʽʯʢʘʭ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʩʫʙʙʘʩʝʡʥʽ ʅʠʞʥʴʦʛʦ 
ɼʥʽʧʨʘ, ʫ ʙʘʩʝʡʥʘʭ ʨʽʯʦʢ ʇʨʠʘʟʦʚ'ʷ ʪʘ ʂʨʠʤʫ, ʜʝ ʢʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʾ 

VC  ʜʦʩʷʛʘʶʪʴ 

ʟʥʘʯʝʥʴ 2,20 õ 3,90. ʅʘʡʤʝʥʰʽ ʟʥʘʯʝʥʥʷ 
VC  ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʨʽʯʦʢ ʂʘʨʧʘʪʩʴʢʦʛʦ 

ʨʝʛʽʦʥʫ ʚ ʤʝʞʘʭ ʩʫʙʙʘʩʝʡʥʽʚ ʊʠʩʠ, ʇʨʫʪʫ ʽ ʉʽʨʝʪʫ ʪʘ ʧʨʘʚʦʙʝʨʝʞʥʦʾ ʯʘʩʪʠʥʽ ʨʽʯʢʦʚʦʛʦ 
ʙʘʩʝʡʥ ɼʥʽʩʪʨʘ ï 

VC  = 0,35 õ 1,10.  

ʂʦʝʬʽʮʽʻʥʪʠ ʘʩʠʤʝʪʨʽʾ 
SC  ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʘ ʨʽʢ ʩʪʦʢʫ ʚʦʜʠ ʜʣʷ ʚʩʽʻʾ ʪʝʨʠʪʦʨʽʾ 

ʋʢʨʘʾʥʠ ʤʘʶʪʴ ʜʦʜʘʪʥʽ ʟʥʘʯʝʥʥʷ, ʷʢʽ ʟʤʽʥʶʶʪʴʩʷ ʚ ʰʠʨʦʢʠʭ ʤʝʞʘʭ ʚʽʜ 0,2 ʜʦ 7,0, 
ʪʦʙʪʦ ʜʣʷ ʨʷʜʽʚ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʽʯʥʦʛʦ ʩʪʦʢʫ ʭʘʨʘʢʪʝʨʥʠʤʠ ʻ  ʧʦʤʽʨʥʦ-
ʘʩʠʤʝʪʨʠʯʥʠʡ ʪʘ ʚʢʨʘʡ ʘʩʠʤʝʪʨʠʯʥʠʡ ʨʦʟʧʦʜʽʣ.  

ʗʢʱʦ ʧʦʨʽʚʥʶʚʘʪʠ ʤʘʢʩʠʤʘʣʴʥʠʡ ʪʘ ʩʝʨʝʜʥʽʡ ʨʽʯʥʠʡ ʩʪʽʢ ʚʦʜʠ ʫ ʚʠʪʨʘʪʘʭ ʚʦʜʠ 
(ʨʠʩ. 1), ʪʦ ʜʣʷ ʨʽʯʦʢ ʂʘʨʧʘʪʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʚ ʤʝʞʘʭ ʩʫʙʙʘʩʝʡʥʽʚ ʊʠʩʠ, ʇʨʫʪʫ ʽ ʉʽʨʝʪʫ 
ʪʘ ʧʨʘʚʦʙʝʨʝʞʥʦʾ ʯʘʩʪʠʥʠ ʨʽʯʢʦʚʦʛʦ ʙʘʩʝʡʥ ɼʥʽʩʪʨʘ ʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʠʭ ʚʠʪʨʘʪ 
ʚʦʜʠ ʧʝʨʝʚʠʱʫʶʪʴ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʨʽʯʥʦʾ ʚʠʪʨʘʪʠ ʚʦʜʠ ʚ ʩʝʨʝʜʥʴʦʤʫ ʫ 9-14 
ʨʘʟʽʚ. ɼʣʷ ʙʘʩʝʡʥʫ ʨʽʯʦʢ ʂʨʠʤʫ ʮʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʥʘʡʙʽʣʴʰʝ ʜʣʷ ʨʽʯʦʢ ʋʢʨʘʾʥʠ ï ʚ 
10-16 ʨʘʟʽʚ. ɼʣʷ ʨʽʚʥʠʥʥʠʭ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ ʤʘʢʩʠʤʘʣʴʥʠʡ ʨʽʯʥʠʡ ʩʪʽʢ ʧʝʨʝʚʽʰʫʻ 
ʩʝʨʝʜʥʽʡ ʨʽʯʥʠʡ ʚ 3-8 ʨʘʟʽʚ.  
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ʇʦʰʠʨʝʥʠʤ ʩʧʦʩʦʙʦʤ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʙʘʛʘʪʦʨʽʯʥʦʾ ʤʽʥʣʠʚʦʩʪʽ ʙʫʜʴ-ʷʢʠʭ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʽʯʢʦʚʦʛʦ ʩʪʦʢʫ ʚʦʜʠ, ʪʦʙʪʦ ʪʝʥʜʝʥʮʽʡ ʜʦ ʛʨʫʧʫʚʘʥʥʷ ʨʦʢʽʚ ʟ ʚʽʜʥʦʩʥʦ 
ʚʝʣʠʢʠʤʠ ʪʘ ʤʘʣʠʤʠ ʾʭ ʟʥʘʯʝʥʥʷʤʠ, ʷʢʽ ʦʙʫʤʦʚʣʝʥʽ ʚʥʫʪʨʽʰʥʴʦʨʷʜʥʦʶ 
ʩʢʦʨʝʣʴʦʚʘʥʽʩʪʶ ʘʙʦ ʥʘʷʚʥʽʩʪʶ ʮʠʢʣʽʯʥʦʛʦ ʪʨʝʥʜʫ, ʻ ʛʨʘʬʽʯʥʠʡ ʘʥʘʣʽʟ ʨʽʟʥʠʮʝʚʦʾ 
ʽʥʪʝʛʨʘʣʴʥʦʾ ʢʨʠʚʦʾ, ʦʨʜʠʥʘʪʠ ʬʫʥʢʮʽʾ ʷʢʦʾ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ:  
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ʜʝ 
ik  ï ʤʦʜʫʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʟʥʘʯʝʥʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʦʢʫ ʚʦʜʠ , ʷʢʠʡ ʜʦʨʽʚʥʶʻ 

ʚʽʜʥʦʰʝʥʥʶ /iQ Q, ʧʨʠ ʮʴʦʤʫ Q ï ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʚʩʴʦʛʦ ʨʷʜʫ 
1 2, ,... nQ Q Q , 

VC  

ï ʢʦʝʬʽʮʽʻʥʪ ʚʘʨʽʘʮʽʾ ʯʣʝʥʽʚ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʷʜʫ, 
tS  ï ʢʨʠʚʘ ʥʘʢʦʧʠʯʝʥʥʷ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʟʥʘʯʝʥʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʽʯʢʦʚʦʛʦ ʩʪʦʢʫ ʚʦʜʠ.  
ʇʦʟʠʪʠʚʥʘ ʥʘʨʦʩʪʘʶʯʘ ʩʫʤʘ ʚʽʜʭʠʣʝʥʴ 

tS  ʦʟʥʘʯʘʻ ʩʝʨʝʜʥʻ ʟʨʦʩʪʘʥʥʷ ʟʥʘʯʝʥʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʽʯʢʦʚʦʛʦ ʩʪʦʢʫ ʚʦʜʠ, ʥʝʛʘʪʠʚʥʘ ʩʧʘʜʥʘ ʩʫʤʘ 
tS  ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʝʨʝʜʥʻ 

ʟʤʝʥʰʝʥʥʷ ʩʪʦʢʫ ʚʦʜʠ. ʇʦʟʠʪʠʚʥʘ ʥʘʨʦʩʪʘʶʯʘ ʨʘʟʦʤ ʟ ʥʝʛʘʪʠʚʥʦʶ ʩʧʘʜʥʦʶ ʩʫʤʦʶ 
ʫʪʚʦʨʶʶʪʴ ʧʦʚʥʠʡ ʮʠʢʣ ʚʦʜʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʩʪʦʢʦʚʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  

ɼʣʷ ʘʥʘʣʽʟʫ ʙʘʛʘʪʦʨʽʯʥʦʾ ʤʽʥʣʠʚʦʩʪʽ ʨʽʯʥʠʭ ʤʘʢʩʠʤʫʤʽʚ ʩʪʦʢʫ ʚʦʜʠ ʨʽʯʦʢ 
ʋʢʨʘʾʥʠ, ʩʧʦʯʘʪʢʫ ʩʬʦʨʤʦʚʘʥʦ ʚʠʙʽʨʢʠ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʘ ʨʽʢ ʚʠʪʨʘʪ ʚʦʜʠ ʨʽʯʦʢ ʙʝʟ 
ʧʦʜʽʣʫ ʾʭ ʟʘ ʛʝʥʝʪʠʯʥʦʶ ʦʟʥʘʢʦʶ, ʜʘʣʽ ʨʦʟʨʘʭʦʚʘʥʦ ʦʨʜʠʥʘʪʠ ʨʽʟʥʠʮʝʚʠʭ 
ʽʥʪʝʛʨʘʣʴʥʠʭ ʢʨʠʚʠʭ ʜʣʷ ʚʩʽʭ ʨʽʯʦʢ, ʥʘ ʷʢʠʭ ʚʝʜʫʪʴʩʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ 
ʤʘʢʩʠʤʘʣʴʥʠʤ ʩʪʦʢʦʤ ʚʦʜʠ ʽ ʷʢʽ ʧʨʦʪʽʢʘʶʪʴ ʚ ʤʝʞʘʭ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ ʪʘ 
ʩʫʙʙʘʩʝʡʥʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɻʽʜʨʦʛʨʘʬʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʋʢʨʘʾʥʠ. ʇʦʪʽʤ ʨʽʟʥʠʮʝʚʽ 
ʽʥʪʝʛʨʘʣʴʥʽ ʢʨʠʚʽ ʯʘʩʦʚʠʭ ʧʦʩʣʽʜʦʚʥʦʩʪʝʡ ʨʽʯʥʠʭ ʤʘʢʩʠʤʫʤʽʚ ʩʪʦʢʫ ʚʦʜʠ ʦʢʨʝʤʠʭ 
ʨʽʯʦʢ ʚ ʤʝʞʘʭ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ ʪʘ ʩʫʙʘʩʝʡʥʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʝʦʨʽʾ 
ʚʠʧʘʜʢʦʚʠʭ ʧʨʦʮʝʩʽʚ ʫʟʘʛʘʣʴʥʝʥʦ (ʨʠʩ. 2). ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʢʦʞʥʦʛʦ ʨʽʯʢʦʚʦʛʦ 
ʙʘʩʝʡʥʫ ʪʘ ʩʫʙʙʘʩʝʡʥʫ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ɻʽʜʨʦʛʨʘʬʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 
ʦʪʨʠʤʘʥʦ ʫʟʘʛʘʣʴʥʝʥʫ ʨʽʟʥʠʮʝʚʫ ʽʥʪʝʛʨʘʣʴʥʫ ʢʨʠʚʫ, ʷʢ ʨʝʘʣʽʟʘʮʽʶ ʚʠʧʘʜʢʦʚʦʛʦ 
ʧʨʦʮʝʩʫ ʙʘʛʘʪʦʨʽʯʥʦʾ ʤʽʥʣʠʚʦʩʪʽ ʨʽʯʥʠʭ ʤʘʢʩʠʤʫʤʽʚ ʩʪʦʢʫ ʚʦʜʠ.  

ɸʥʘʣʽʟ ʫʟʘʛʘʣʴʥʝʥʠʭ ʨʽʟʥʠʮʝʚʠʭ ʽʥʪʝʛʨʘʣʴʥʠʭ ʢʨʠʚʠʭ ʯʘʩʦʚʠʭ ʨʷʜʽʚ 
ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʽʯʥʦʛʦ ʩʪʦʢʫ ʚʦʜʠ ʜʣʷ ʚʩʽʻʾ ʩʫʢʫʧʥʦʩʪʽ ʨʽʯʦʢ ʚ ʤʝʞʘʭ ʙʘʩʝʡʥʽʚ ʪʘ 
ʩʫʙʙʘʩʝʡʥʽʚ ʛʽʜʨʦʛʨʘʬʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʋʢʨʘʾʥʠ (ʨʠʩ. 2) ʧʦʢʘʟʘʚ, ʱʦ ʟʘʪʷʞʥʘ 
ʧʝʨʽʦʜʠʯʥʘ ʩʢʣʘʜʦʚʘ ʧʨʠʩʫʪʥʷ ʫ ʯʘʩʦʚʠʭ ʨʷʜʘʭ ʩʧʦʩʪʝʨʝʞʝʥʠʭ ʤʘʢʩʠʤʫʤʽʚ ʣʠʰʝ 
ʜʣʷ ʨʽʚʥʠʥʥʠʭ ʙʘʩʝʡʥʽʚ. ʗʢʱʦ ʨʦʟʛʣʷʜʘʪʠ ʢʦʨʠʜʦʨ ʢʦʣʠʚʘʥʴ ʪʘʢʠʭ ʧʝʨʽʦʜʠʯʥʦʩʪʝʡ, 
ʪʦ ʮʠʢʣʽʯʥʘ ʩʢʣʘʜʦʚʘ ʜʣʷ ʨʽʚʥʠʥʥʠʭ ʙʘʩʝʡʥʽʚ ʪʘ ʩʫʙʙʘʩʝʡʥʽʚ ʋʢʨʘʾʥʠ 
ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʩʪʫʧʦʚʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʚʝʣʠʯʠʥ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʽʯʥʦʛʦ ʩʪʦʢʫ 
ʚʦʜʠ ʚʽʜ ʧʦʯʘʪʢʫ ʩʧʽʣʴʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʘ ʨʽʯʢʘʭ (ʧʨʠʙʣʠʟʥʦ ʟ 1954 ʨ.) ʜʦ 
ʧʝʨʝʭʽʜʥʦʛʦ ʧʝʨʽʦʜʫ ʜʝʩʴ ʚ ʤʝʞʘʭ 1978-1984 ʨʨ., ʢʦʣʠ ʬʽʢʩʫʚʘʣʠʩʷ ʥʘʡʙʽʣʴʰʠʡ 
ʤʘʢʩʠʤʘʣʴʥʠʡ ʩʪʽʢ ʚʦʜʠ ʽ ʧʽʩʣʷ ʷʢʦʛʦ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʦʩʪʽʡʥʝ ʟʤʝʥʰʝʥʥʷ 
ʤʘʢʩʠʤʫʤʽʚ ʘʞ ʜʦ 2015 ʨ. (ʨʠʩ. 2). ɼʣʷ ʚʠʜʽʣʝʥʥʷ ʭʦʯʘ ʙ ʦʜʥʦʛʦ ʧʦʚʥʦʛʦ ʮʠʢʣʫ ʥʘ 
ʨʽʚʥʠʥʥʠʭ ʨʽʯʢʘʭ ʷʚʥʦ ʥʝʜʦʩʪʘʪʥʴʦʶ ʻ ʜʦʚʞʠʥʘ ʨʷʜʽʚ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ.  

ʑʦʜʦ ʛʽʨʩʴʢʠʭ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ ʪʘ ʩʫʙʙʘʩʝʡʥʽʚ ʂʘʨʧʘʪ (ʩʫʙʙʘʩʝʡʥ ʊʠʩʠ, ʇʨʫʪʫ 
ʽ ʉʽʨʝʪʫ (ʙʘʩʝʡʥ ɼʫʥʘʶ), ʧʨʘʚʦʙʝʨʝʞʞʷ ʙʘʩʝʡʥʫ ɼʥʽʩʪʨʘ,), ʘʥʘʣʽʟ ʫʟʘʛʘʣʴʥʝʥʠʭ 
ʨʽʟʥʠʮʝʚʠʭ ʽʥʪʝʛʨʘʣʴʥʠʭ ʢʨʠʚʠʭ ʯʘʩʦʚʠʭ ʨʷʜʽʚ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʽʯʥʦʛʦ ʩʪʦʢʫ ʚʦʜʠ 
ʜʣʷ ʚʩʽʻʾ ʩʫʢʫʧʥʦʩʪʽ ʨʽʯʦʢ ʚ ʤʝʞʘʭ ʟʘʟʥʘʯʝʥʠʭ ʙʘʩʝʡʥʽʚ ʪʘ ʩʫʙʙʘʩʝʡʥʽʚ (ʨʠʩ. 2) 
ʧʦʢʘʟʘʚ, ʱʦ ʧʝʨʽʦʜ ʥʘʡʙʽʣʴʰʠʭ ʚʝʣʠʯʠʥ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʽʯʥʦʛʦ ʩʪʦʢʫ ʚʦʜʠ ʚ ʷʢʽʡʩʴ 
ʤʽʨʽ ʩʧʽʚʧʘʜʘʻ ʟ ʨʽʚʥʠʥʥʠʤʠ ʙʘʩʝʡʥʘʤʠ. ʍʦʯʘ ʧʨʠʩʫʪʥʽ ʚ ʩʫʯʘʩʥʠʡ ʧʝʨʽʦʜ ʥʘ ʨʽʯʢʘʭ 
ʛʽʨʩʴʢʠʭ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ ʪʘ ʩʫʙʙʘʩʝʡʥʽʚ ʂʘʨʧʘʪ ʽʥʰʽ ʧʽʜʚʠʱʝʥʥʷ ʚ ʧʝʨʽʦʜ 1998-
2008 ʨ. 
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ʈʠʩ. 4. ʋʟʘʛʘʣʴʥʝʥʽ ʨʽʟʥʠʮʝʚʽ ʽʥʪʝʛʨʘʣʴʥʽ ʢʨʠʚʽ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʽʯʥʦʛʦ ʩʪʦʢʫ 
ʚʦʜʠ ʨʽʯʦʢ ʚ ʤʝʞʘʭ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ ʪʘ ʩʫʙʙʘʩʝʡʥʽʚ ʟʘ ɻʽʜʨʦʛʨʘʬʽʯʥʠʤ 
ʨʘʡʦʥʫʚʘʥʥʷʤ ʋʢʨʘʾʥʠ 
 

ɹʘʛʘʪʦʨʽʯʥʘ ʤʽʥʣʠʚʽʩʪʴ ʨʽʯʥʠʭ ʤʘʢʩʠʤʫʤʽʚ ʩʪʦʢʫ ʚʦʜʠ ʚ ʙʘʩʝʡʥʽ ʨʽʯʦʢ ʂʨʠʤʫ 
ʥʦʩʠʪʴ ʽʥʰʠʡ ʭʘʨʘʢʪʝʨ ʫ ʧʦʨʽʚʥʷʥʥʽ, ʷʢ ʟ ʨʽʚʥʠʥʥʠʤʠ, ʪʘʢ ʡ ʟ ʛʽʨʩʴʢʠʤʠ ʨʽʯʢʦʚʠʤʠ 
ʙʘʩʝʡʥʘʤʠ ʪʘ ʩʫʙʙʘʩʝʡʥʘʤʠ ʂʘʨʧʘʪ (ʨʠʩ. 2). 

ɺʠʩʥʦʚʢʠ. ɼʣʷ ʘʥʘʣʽʟʫ ʧʨʦʩʪʦʨʦʚʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʟʤʽʥʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 
ʨʽʯʥʦʛʦ ʩʪʦʢʫ ʚʦʜʠ ʨʽʯʦʢ ʋʢʨʘʾʥʠ ʚʟʷʪʘ çʉʭʝʤʘ ɻʽʜʨʦʛʨʘʬʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ 
ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠè. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ 
ɼʝʨʞʘʚʥʦʾ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʦʾ ʩʣʫʞʙʠ ɼʉʅʉ, ʜʣʷ ʮʴʦʛʦ ʩʪʚʦʨʝʥʦ ʙʘʟʫ ʩʪʨʦʢʦʚʠʭ 
ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʘ ʨʽʢ ʚʠʪʨʘʪ ʚʦʜʠ ʟ 294 ʛʽʜʨʦʤʝʪʨʠʯʥʠʭ ʧʦʩʪʽʚ ʥʘ ʨʽʯʢʘʭ ʋʢʨʘʾʥʠ ʚʽʜ 
ʧʦʯʘʪʢʫ ʩʧʦʩʪʝʨʝʞʝʥʴ ʧʦ 2015 ʨ. ʚʢʣʶʯʥʦ. 83% ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʧʦʩʪʽʚ ʤʘʶʪʴ ʧʝʨʽʦʜʠ 
ʩʧʦʩʪʝʨʝʞʝʥʴ Ó 50 ʨʦʢʽʚ, ʘ ʣʠʰʝ 17% ʤʘʶʪʴ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʴ Ò 50 ʨʦʢʽʚ. 

ʄʘʢʩʠʤʘʣʴʥʠʡ ʩʪʽʢ ʚʦʜʠ ʨʽʯʦʢ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʬʦʨʤʫʻʪʴʩʷ ʚ ʧʝʨʽʦʜʠ 
ʧʨʦʭʦʜʞʝʥʥʷ ʚʝʩʥʷʥʦʛʦ ʚʦʜʦʧʽʣʣʷ, ʜʦʱʦʚʠʭ ʪʘ ʩʥʽʛʦ-ʜʦʱʦʚʠʭ ʧʘʚʦʜʢʽʚ. ɺ ʨʽʯʢʦʚʠʭ 
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ʙʘʩʝʡʥʘʭ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ ʨʽʚʥʠʥʥʦʾ ʯʘʩʪʠʥʠ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʚ 
ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʤʘʢʩʠʤʘʣʴʥʠʡ ʩʪʽʢ ʚʦʜʠ ʬʽʢʩʫʻʪʴʩʷ ʚ ʧʝʨʽʦʜʠ ʧʨʦʭʦʜʞʝʥʥʷ 
ʚʝʩʥʷʥʦʛʦ ʚʦʜʦʧʽʣʣʷ. ʅʘʡʙʽʣʴʰʽ ʟʥʘʯʝʥʥʷ ʥʦʨʤ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʘ ʨʽʢ ʤʦʜʫʣʽʚ ʩʪʦʢʫ 
ʚʦʜʠ ʜʦʩʷʛʘʶʪʴ ʟʥʘʯʝʥʴ ʚʽʜ 54 ʜʦ 141 ʣĿʩ-1Ŀʢʤ-2. ʅʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʽ ʱʦʜʦ 
ʬʦʨʤʫʚʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʪʦʢʫ ʚʦʜʠ ʻ ʪʝʨʠʪʦʨʽʾ, ʜʝ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ 
ʬʦʨʤʫʚʘʥʥʷ ʽʥʪʝʥʩʠʚʥʠʭ ʧʘʚʦʜʢʽʚ. ʎʝ, ʧʝʨʝʜʦʚʩʽʤ, ʪʝʨʠʪʦʨʽʾ ʛʽʨʩʴʢʠʭ ʚʦʜʦʟʙʦʨʽʚ 
ʂʘʨʧʘʪʩʴʢʠʭ ʨʽʯʦʢ ï ʩʫʙʙʘʩʝʡʥʽʚ ʊʠʩʠ, ʇʨʫʪʫ ʽ ʉʽʨʝʪʫ, ʧʨʘʚʦʙʝʨʝʞʥʦʾ ʯʘʩʪʠʥʽ 
ʨʽʯʢʦʚʦʛʦ ʙʘʩʝʡʥ ɼʥʽʩʪʨʘ ʪʘ ʙʘʩʝʡʥʫ ʨʽʯʦʢ ʂʨʠʤʫ. ʅʦʨʤʠ ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʘ ʨʽʢ 
ʤʦʜʫʣʽʚ ʩʪʦʢʫ ʚʦʜʠ ʥʘʡʚʠʱʽ ʫ ʩʫʙʙʘʩʝʡʥʽ ʊʠʩʠ ʽ ʟʘ ʜʘʥʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʤʽʥʶʶʪʴʩʷ 
ʚ ʤʝʞʘʭ 90,6 õ 1886 ʣĿʩ-1Ŀʢʤ-2 . ɺ ʩʫʙʙʘʩʝʡʥʽ ʇʨʫʪʫ ʽ ʉʽʨʝʪʫ ʮʝʡ ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʪʴ 
71,8 õ 867 ʣĿʩ-1Ŀʢʤ-2, ʘ ʚ ʤʝʞʘʭ ʧʨʘʚʦʙʝʨʝʞʥʦʾ ʯʘʩʪʠʥʽ ʨʽʯʢʦʚʦʛʦ ʙʘʩʝʡʥ ɼʥʽʩʪʨʘ 33,4 
õ 723 ʣĿʩ-1Ŀʢʤ-2. 

ʂʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʾ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʽʯʥʦʛʦ ʩʪʦʢʫ ʚʦʜʠ ʜʣʷ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ 
ʨʽʚʥʠʥʥʽʡ ʯʘʩʪʠʥʽ ʋʢʨʘʾʥʠ ʚ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʚʦʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ 0,45 õ 
1,20. ʅʘʡʙʽʣʴʰʘ ʤʽʥʣʠʚʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʩʫʙʙʘʩʝʡʥʽ ʅʠʞʥʴʦʛʦ ɼʥʽʧʨʘ, ʫ 
ʙʘʩʝʡʥʘʭ ʨʽʯʦʢ ʇʨʠʘʟʦʚ'ʷ ʪʘ ʂʨʠʤʫ, ʜʝ ʢʦʝʬʽʮʽʻʥʪʠ ʚʘʨʽʘʮʽʾ ʜʦʩʷʛʘʶʪʴ ʟʥʘʯʝʥʴ 2,20 
õ 3,90. ʅʘʡʤʝʥʰʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʘʨʽʘʮʽʾ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʨʽʯʦʢ ʂʘʨʧʘʪʩʴʢʦʛʦ 
ʨʝʛʽʦʥʫ ʚ ʤʝʞʘʭ ʩʫʙʙʘʩʝʡʥʽʚ ʊʠʩʠ, ʇʨʫʪʫ ʽ ʉʽʨʝʪʫ ʪʘ ʧʨʘʚʦʙʝʨʝʞʥʦʾ ʯʘʩʪʠʥʽ ʨʽʯʢʦʚʦʛʦ 
ʙʘʩʝʡʥ ɼʥʽʩʪʨʘ ï 0,35 õ 1,10.  

ʂʦʝʬʽʮʽʻʥʪʠ ʘʩʠʤʝʪʨʽʾ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʘ ʨʽʢ ʩʪʦʢʫ ʚʦʜʠ ʜʣʷ ʚʩʽʻʾ ʪʝʨʠʪʦʨʽʾ 
ʋʢʨʘʾʥʠ ʤʘʶʪʴ ʜʦʜʘʪʥʽ ʟʥʘʯʝʥʥʷ, ʷʢʽ ʟʤʽʥʶʶʪʴʩʷ ʚ ʰʠʨʦʢʠʭ ʤʝʞʘʭ ʚʽʜ 0,2 ʜʦ 7,0.  

ɸʥʘʣʽʟ ʫʟʘʛʘʣʴʥʝʥʠʭ ʨʽʟʥʠʮʝʚʠʭ ʽʥʪʝʛʨʘʣʴʥʠʭ ʢʨʠʚʠʭ ʯʘʩʦʚʠʭ ʨʷʜʽʚ ʨʽʯʥʠʭ 
ʤʘʢʩʠʤʫʤʽʚ ʩʪʦʢʫ ʚʦʜʠ ʜʣʷ ʚʩʽʻʾ ʩʫʢʫʧʥʦʩʪʽ ʨʽʯʦʢ ʚ ʤʝʞʘʭ ʙʘʩʝʡʥʽʚ ʪʘ ʩʫʙʙʘʩʝʡʥʽʚ 
ʛʽʜʨʦʛʨʘʬʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʋʢʨʘʾʥʠ ʧʦʢʘʟʘʚ, ʱʦ ʟʘʪʷʞʥʘ ʧʝʨʽʦʜʠʯʥʘ ʮʠʢʣʽʯʥʘ 
ʩʢʣʘʜʦʚʘ ʧʨʠʩʫʪʥʷ ï ʧʦʩʪʫʧʦʚʝ ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʯʠʥ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʽʯʥʦʛʦ ʩʪʦʢʫ 
ʚʦʜʠ ʚʽʜ ʧʦʯʘʪʢʫ ʩʧʽʣʴʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʘ ʨʽʯʢʘʭ (ʧʨʠʙʣʠʟʥʦ ʟ 1954 ʨ.) ʜʦ 
ʧʝʨʝʭʽʜʥʦʛʦ ʧʝʨʽʦʜʫ ʜʝʩʴ ʚ ʤʝʞʘʭ 1978-1984 ʨʨ., ʢʦʣʠ ʬʽʢʩʫʚʘʣʠʩʷ ʥʘʡʙʽʣʴʰʠʡ 
ʤʘʢʩʠʤʘʣʴʥʠʡ ʩʪʽʢ ʚʦʜʠ ʽ ʧʽʩʣʷ ʷʢʦʛʦ ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʧʦʩʪʽʡʥʝ ʟʤʝʥʰʝʥʥʷ 
ʤʘʢʩʠʤʫʤʽʚ ʘʞ ʜʦ 2015 ʨ. ʑʦʜʦ ʛʽʨʩʴʢʠʭ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ ʪʘ ʩʫʙʙʘʩʝʡʥʽʚ ʂʘʨʧʘʪ 
ʘʥʘʣʽʟ ʫʟʘʛʘʣʴʥʝʥʠʭ ʨʽʟʥʠʮʝʚʠʭ ʽʥʪʝʛʨʘʣʴʥʠʭ ʢʨʠʚʠʭ ʯʘʩʦʚʠʭ ʨʷʜʽʚ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 
ʨʽʯʥʦʛʦ ʩʪʦʢʫ ʚʦʜʠ ʧʦʢʘʟʘʚ, ʱʦ ʧʝʨʽʦʜ ʥʘʡʙʽʣʴʰʠʭ ʚʝʣʠʯʠʥ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʽʯʥʦʛʦ 
ʩʪʦʢʫ ʚʦʜʠ ʚ ʷʢʽʡʩʴ ʤʽʨʽ ʩʧʽʚʧʘʜʘʻ ʟ ʨʽʚʥʠʥʥʠʤʠ ʙʘʩʝʡʥʘʤʠ. ʍʦʯʘ ʧʨʠʩʫʪʥʽ ʚ ʩʫʯʘʩʥʠʡ 
ʧʝʨʽʦʜ ʥʘ ʨʽʯʢʘʭ ʛʽʨʩʴʢʠʭ ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ ʪʘ ʩʫʙʙʘʩʝʡʥʽʚ ʂʘʨʧʘʪ ʽʥʰʽ ʧʽʜʚʠʱʝʥʥʷ ʚ 
ʧʝʨʽʦʜ1998-2008 ʨʨ. ɺ ʙʘʩʝʡʥʽ ʨʽʯʦʢ ʂʨʠʤʫ ʙʘʛʘʪʦʨʽʯʥʘ ʤʽʥʣʠʚʽʩʪʴ ʨʽʯʥʠʭ 
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ʋʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʙʘʛʘʪʦʨʽʯʥʘ ʤʽʥʣʠʚʽʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʽʯʥʦʛʦ ʩʪʦʢʫ ʚʦʜʠ ʨʽʯʦʢ 
ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʛʽʜʨʦʛʨʘʬʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʋʢʨʘʾʥʠ 

ʃʫʢôʷʥʝʮʴ ʆ.ɯ., ʄʦʩʢʘʣʝʥʢʦ ʉ.ʆ. 
ɺ ʩʪʘʪʪʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ ʘʥʘʣʽʟ ʙʘʛʘʪʦʨʽʯʥʦʾ ʤʽʥʣʠʚʦʩʪʽ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʨʽʯʥʦʛʦ ʩʪʦʢʫ 

ʚʦʜʠ ʨʽʯʦʢ ʧʨʦʚʝʜʝʥʦ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʛʽʜʨʦʛʨʘʬʽʯʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʋʢʨʘʾʥʠ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʝʜʝʥʦ 
ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ɼʝʨʞʘʚʥʦʾ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʦʾ ʩʣʫʞʙʠ ï ʩʪʨʦʢʦʚʠʭ 
ʤʘʢʩʠʤʘʣʴʥʠʭ ʟʘ ʨʽʢ ʚʠʪʨʘʪ ʚʦʜʠ ʟ 294 ʛʽʜʨʦʤʝʪʨʠʯʥʠʭ ʧʦʩʪʽʚ ʥʘ ʨʽʯʢʘʭ ʋʢʨʘʾʥʠ ʚʽʜ ʧʦʯʘʪʢʫ 
ʩʧʦʩʪʝʨʝʞʝʥʴ ʧʦ 2015 ʨ. ʚʢʣʶʯʥʦ. ɺ ʨʦʙʦʪʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʨʽʯʥʽ ʤʘʢʩʠʤʫʤʠ ʥʘ ʨʽʯʢʘʭ ʜʣʷ ʨʽʚʥʠʥʥʠʭ 
ʪʘ ʛʽʨʩʴʢʠʭ ʙʘʩʝʡʥʽʚ ʪʘ ʩʫʙʙʘʩʝʡʥʽʚ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʚʠʛʣʷʜʽ ʥʦʨʤ ʨʽʯʥʠʭ ʚʠʪʨʘʪ ʪʘ ʤʦʜʫʣʽʚ 
ʩʪʦʢʫ ʚʦʜʠ. ɺʨʘʭʦʚʫʶʯʠ ʜʘʥʽ ʧʨʦ ʢʽʣʴʢʽʩʪʴ ʨʦʢʽʚ ʛʽʜʨʦʤʝʪʨʠʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʪʘ ʙʘʛʘʪʦʨʽʯʥʫ 
ʚʘʨʽʘʮʽʶ ʤʘʢʩʠʤʘʣʴʥʠʭ ʚʠʪʨʘʪ ʚʦʜʠ ʨʦʟʨʘʭʦʚʘʥʦ ʚʽʜʥʦʩʥʽ ʩʝʨʝʜʥʽ ʢʚʘʜʨʘʪʠʯʥʽ ʧʦʭʠʙʢʠ ʚʠʟʥʘʯʝʥʥʷ 
ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʘ ʨʽʢ ʩʪʦʢʫ ʚʦʜʠ ʨʽʯʦʢ ʋʢʨʘʾʥʠ. ʆʮʽʥʢʘ ʙʘʛʘʪʦʨʽʯʥʦʾ ʤʽʥʣʠʚʦʩʪʽ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 
ʨʽʯʥʦʛʦ ʩʪʦʢʫ ʚʦʜʠ ʨʽʯʦʢ ʋʢʨʘʾʥʠ ʧʨʦʚʝʜʝʥʘ ʟʘ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʨʽʟʥʠʮʝʚʠʭ ʽʥʪʝʛʨʘʣʴʥʠʭ ʢʨʠʚʠʭ 
ʨʽʯʥʠʭ ʤʘʢʩʠʤʫʤʽʚ ʜʣʷ ʚʩʽʻʾ ʩʫʢʫʧʥʦʩʪʽ ʨʽʯʦʢ ʚ ʤʝʞʘʭ ʙʘʩʝʡʥʽʚ ʪʘ ʩʫʙʙʘʩʝʡʥʽʚ ʛʽʜʨʦʛʨʘʬʽʯʥʦʛʦ 
ʨʘʡʦʥʫʚʘʥʥʷ ʋʢʨʘʾʥʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʽʯʢʠ ʋʢʨʘʾʥʠ; ɻʽʜʨʦʛʨʘʬʽʯʥʝ ʨʘʡʦʥʫʚʘʥʥʷ ʋʢʨʘʾʥʠ; ʤʘʢʩʠʤʘʣʴʥʠʡ ʨʽʯʥʠʡ ʩʪʽʢ 
ʚʦʜʠ ʨʽʯʦʢ; ʩʪʘʪʠʩʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʨʦʟʧʦʜʽʣʫ, ʙʘʛʘʪʦʨʽʯʥʘ ʤʽʥʣʠʚʽʩʪʴ. 

 

ʆʙʦʙʱʝʥʠʝ ʠ ʤʥʦʛʦʣʝʪʥʷʷ ʠʟʤʝʥʯʠʚʦʩʪʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʚʦʜʳ ʨʝʢ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʋʢʨʘʠʥʳ 

ʃʫʢʴʷʥʝʮ ʆ.ʀ., ʄʦʩʢʘʣʝʥʢʦ ʉ.ɸ. 
ɺ ʩʪʘʪʴʝ ʦʙʦʙʱʝʥʠʝ ʠ ʘʥʘʣʠʟ ʤʥʦʛʦʣʝʪʥʝʡ ʠʟʤʝʥʯʠʚʦʩʪʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ 

ʚʦʜʳ ʨʝʢ ʧʨʦʚʝʜʝʥʦ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʠʤ ʨʘʡʦʥʠʨʦʚʘʥʠʝʤ ʋʢʨʘʠʥʳ. 
ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʝʜʝʥʦ ʧʦ ʤʘʪʝʨʠʘʣʘʤ ʥʘʙʣʶʜʝʥʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʡ 
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ʩʣʫʞʙʳ - ʩʨʦʯʥʳʭ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʘ ʛʦʜ ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʩ 294 ʛʠʜʨʦʤʝʪʨʠʯʝʩʢʠʭ ʧʦʩʪʦʚ ʥʘ ʨʝʢʘʭ 
ʋʢʨʘʠʥʳ ʩ ʥʘʯʘʣʘ ʥʘʙʣʶʜʝʥʠʡ ʧʦ 2015 ʚʢʣʶʯʠʪʝʣʴʥʦ. 

ɺ ʨʘʙʦʪʝ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʛʦʜʦʚʳʝ ʤʘʢʩʠʤʫʤʳ ʥʘ ʨʝʢʘʭ ʨʘʚʥʠʥʥʳʭ ʠ ʛʦʨʥʳʭ ʙʘʩʩʝʡʥʦʚ ʠ 
ʩʫʙʙʘʩʝʡʥʠʚ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʚʠʜʝ ʥʦʨʤ ʛʦʜʦʚʳʭ ʨʘʩʭʦʜʦʚ ʠ ʤʦʜʫʣʝʡ ʩʪʦʢʘ ʚʦʜʳ. ʋʯʠʪʳʚʘʷ 
ʜʘʥʥʳʝ ʦ ʢʦʣʠʯʝʩʪʚʝ ʣʝʪ ʛʠʜʨʦʤʝʪʨʠʯʝʩʢʠʭ ʥʘʙʣʶʜʝʥʠʡ ʠ ʤʥʦʛʦʣʝʪʥʶʶ ʚʘʨʠʘʮʠʶ 
ʤʘʢʩʠʤʘʣʴʥʳʭ ʨʘʩʭʦʜʦʚ ʚʦʜʳ ʨʘʩʩʯʠʪʘʥʳ ʦʪʥʦʩʠʪʝʣʴʥʳʝ ʩʨʝʜʥʠʝ ʢʚʘʜʨʘʪʠʯʝʩʢʠʝ 
ʧʦʛʨʝʰʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʘ ʛʦʜ ʩʪʦʢʘ ʚʦʜʳ ʨʝʢ ʋʢʨʘʠʥʳ. ʆʮʝʥʢʘ ʤʥʦʛʦʣʝʪʥʝʡ 
ʠʟʤʝʥʯʠʚʦʩʪʠ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʛʦʜʦʚʦʛʦ ʩʪʦʢʘ ʚʦʜʳ ʨʝʢ ʋʢʨʘʠʥʳ ʧʨʦʚʝʜʝʥʘ ʧʦ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ 
ʨʘʟʥʦʩʪʥʳʭ ʠʥʪʝʛʨʘʣʴʥʳʭ ʢʨʠʚʳʭ ʛʦʜʦʚʳʭ ʤʘʢʩʠʤʫʤʦʚ ʜʣʷ ʚʩʝʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʨʝʢ ʚ ʧʨʝʜʝʣʘʭ 
ʙʘʩʩʝʡʥʦʚ ʠ ʩʫʙʙʘʩʝʡʥʠʚ ʛʠʜʨʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʘʡʦʥʠʨʦʚʘʥʠʷ ʋʢʨʘʠʥʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʢʠ ʋʢʨʘʠʥʳ; ɻʠʜʨʦʛʨʘʬʠʯʝʩʢʦʝ ʨʘʡʦʥʠʨʦʚʘʥʠʝ ʋʢʨʘʠʥʳ; ʤʘʢʩʠʤʘʣʴʥʳʡ 
ʛʦʜʦʚʦʡ ʩʪʦʢ ʚʦʜʳ ʨʝʢ; ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʧʘʨʘʤʝʪʨʳ ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʤʥʦʛʦʣʝʪʥʷʷ 
ʠʟʤʝʥʯʠʚʦʩʪʴ. 

 
Generalization and multi-annual variability of the maximum annual runoff  river water in 

accordance with the hydrographic zoning of Ukraine 

Lukʽanets O., Moskalenko S. 
In the article, the generalization and analysis of multi-annual variability of the maximum annual runoff 

of river water was carried out in accordance with the hydrographical zoning of Ukraine (developed in 2013). 
The study was conducted on the basis of observation data from the State Hydrometeorological Service - 
maximum instantaneous discharges water runoff of rivers from 294 hydrometric stations on the rivers of 
Ukraine from the beginning of observations up to 2015 inclusive. 83% of the hydrological posts have 
observation periods Ó 50 years, and only 17% have a period of observation Ò 50 years. 

For the purpose of the study, methods of statistical processing of random variables (for determination 
of runoff norms, coefficients of variation and asymmetry) and random functions (for constructing integral 
difference curves) have been used. 

In general, the maximum runoff of rivers in the territory of Ukraine is formed during periods of 
snowmelt flood, rain and snow-rain floods. In the plains of the river basins in the vast majority, maximum is 
recorded during periods of  snowmelt flood - the largest values specific discharge reach from 54 to 141 
lĿs- 1Ŀkm-2. For the mountain catchments of the rivers of Carpathians and Crimea, the maximum runoff of 
rivers of water is formed during intense rain or snow-rain floods. The of the maximum specific discharge 
runoff are the highest in the sub-basin in the Tisza  and according to observation data vary between 
90.6õ1886 lĿs-1Ŀkm-2, in the sub-basin of Prut and Siret - 71.8õ867 lĿs-1Ŀkm-2, and within the right-bank part 
of the Dniester - 33.4õ723 lĿs-1Ŀkm-2. 

Coefficients of variation of the maximum annual runoff for rivers in the plain part of Ukraine are within 
the range of 0.45õ1.20. The greatest variability is observed in the sub basin of the Lower Dnipro River, in 
the basins of river of the Azov sea and Crimea rivers, where the coefficients of variation reach values 
2,20õ3,90. The smallest values are characteristic for the Carpathian rivers - 0,35õ1,10. The coefficients of 
asymmetry of the maximum runoff for rivers for the whole territory of Ukraine have positive values, which 
vary in wide range from 0.2 to 7.0. 

The analysis of the difference of integral curves of maximum annual runoff  for the entire  of rivers 
within the basins and sub-basins of the hydrographic zoning of Ukraine has shown that a protracted periodic 
cyclic component is present only for plain basins - a gradual increase in the values of the maximum annual 
water runoff from the start of joint observations on the rivers to the period 1978-1984, when the high 
maximum water flows was recorded and after which there was a constant decrease of the maxima by 2015. 

Regarding the mountain river basins and sub-basins of the Carpathians, the period of the greatest 
values of the maximum annual water runoff to some extent coincides with the plain basins. Although present 
in the modern period of increase in the period of 1998-2008. In the river basin of Crimea, the multi-annual 
variability of annual water runoff maxima is different in comparison with other basins and sub-basins of 
Ukraine.  

Key words: rivers of Ukraine; Hydrographic zoning of Ukraine; maximum annual runoff of rivers; 
statistical distribution parameters, multi-annual variability. 
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ɻɯɼʈʆʃʆɻɯʗ. ɺʆɼʅɯ ʈɽʉʋʈʉʀ______________________________ 
 
 
 
ʋɼʂ 556.512 
 
ʂʦʞʝʤôʷʢʽʥ ɼ.ɺ.1, ʏʦʨʥʦʤʦʨʝʮʴ ʖ.ʆ.2 
1ʋʢʨʘʾʥʩʴʢʠʡ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʠʡ ʽʥʩʪʠʪʫʪ ɼʉʅʉ ʪʘ ʅɸʅ ʋʢʨʘʾʥʠ, ʤ. ʂʠʾʚ 
2ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

 

ʇʈʆʉʊʆʈʆɺɸ ʊɸ ʏɸʉʆɺɸ ɼʀʅɸʄɯʂɸ ʉʂʃɸɼʆɺʀʍ ɺʆɼʅʆɻʆ ɹɸʃɸʅʉʋ 
ɹɸʉɽʁʅʋ ʈɯʏʂʀ ɼʅɯʉʊɽʈ ɼʆ ʄɯʉʊɸ ɿɸʃɯʑʀʂʀ 

 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʚʦʜʥʠʡ ʙʘʣʘʥʩ, ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ, GIS ʧʨʦʛʨʘʤʠ, ʦʧʘʜʠ, ʨʽʯʢʦʚʠʡ 
ʩʪʽʢ, ʩʫʤʘʨʥʝ ʚʠʧʘʨʦʚʫʚʘʥʥʷ, ʢʦʝʬʽʮʽʻʥʪ ʧʦʩʫʰʣʠʚʦʩʪʽ, ʢʦʝʬʽʮʽʻʥʪ ʩʪʦʢʫ. 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʙʯʠʩʣʝʥʥʷ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʷʚʣʷʻʪʴʩʷ ʦʜʥʠʤ ʟ 
ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʘʚʜʘʥʴ ʩʫʯʘʩʥʦʾ ʛʽʜʨʦʣʦʛʽʾ. ɺʦʜʥʠʡ ʙʘʣʘʥʩ ʙʫʜʴ-ʷʢʦʾ ʪʝʨʠʪʦʨʽʾ ʜʘʻ 
ʤʦʞʣʠʚʽʩʪʴ ʯʝʨʝʟ ʢʽʣʴʢʽʩʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʡʦʛʦ ʩʢʣʘʜʦʚʠʭ ʦʮʽʥʠʪʠ ʭʘʨʘʢʪʝʨ ʪʘ 
ʩʧʝʮʠʬʽʢʫ ʧʝʨʝʙʽʛʫ ʛʽʜʨʦʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʷʚʠʱ ʚ ʤʝʞʘʭ ʢʦʥʢʨʝʪʥʠʭ 
ʨʽʯʢʦʚʠʭ ʙʘʩʝʡʥʽʚ. ɺ ʫʤʦʚʘʭ ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ, ʚʠʚʯʝʥʥʷ ʽ ʚʩʪʘʥʦʚʣʝʥʥʷ 
ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʬʦʨʤʫʚʘʥʥʷ ʧʦʚʝʨʭʥʝʚʠʭ ʽ ʧʽʜʟʝʤʥʠʭ ʚʦʜʥʠʭ ʨʝʩʫʨʩʽʚ, ʾʭ ʩʪʨʫʢʪʫʨʠ 
ʪʘ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ, ʨʦʟʨʦʙʣʝʥʥʷ ʟʘʭʦʜʽʚ ʟ ʫʧʨʘʚʣʽʥʥʷ ʚʦʜʥʠʤ ʨʝʞʠʤʦʤ ʪʝʨʠʪʦʨʽʾ ʻ 
ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʭ ʧʨʦʙʣʝʤ, ʱʦ ʧʦʩʪʘʣʠ ʧʝʨʝʜ ʣʶʜʩʪʚʦʤ ʚ XXI ʩʪʦʣʽʪʪʽ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʨʦʟʨʘʭʫʥʦʢ ʩʢʣʘʜʦʚʠʭ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʪʘ ʩʢʣʘʜʘʥʥʷ 
ʡʦʛʦ ʨʽʚʥʷʥʥʷ ʟʘ ʙʘʛʘʪʦʨʽʯʥʠʡ ʪʘ ʟʘ 30-ʪʠ ʨʽʯʥʽ ʧʝʨʽʦʜʠ ʜʣʷ ʦʩʥʦʚʥʠʭ ʧʨʠʪʦʢ ʪʘ 
ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʜʣʷ ʩʘʤʦʛʦ ɼʥʽʩʪʨʘ ʜʦ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʧʦʩʪʘ ɿʘʣʽʱʠʢʠ ʟʘ 
ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʨʽʢ. 

ɸʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʉʝʨʝʜ ʚʯʝʥʠʭ ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʠ ʟʤʽʥʠ ʩʪʦʢʫ 
ʚʦʜʠ ʷʢ ʩʢʣʘʜʦʚʦʾ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʚ ʯʘʩʽ,  ʚʘʨʪʦ ʥʘʚʝʩʪʠ ʨʦʙʦʪʠ ɸ.ɺ. 
ʍʨʠʩʪʦʬʦʨʦʚʘ, ɻ.ʍ. ɯʩʤʘʾʣʦʚʘ ʪʘ ʅ.ɺ. ʄʫʨʘʱʝʥʢʦʚʘ [2-3]. ʏʘʩʦʚʠʡ ʘʥʘʣʽʟ ʟʤʽʥ 
ʩʢʣʘʜʦʚʠʭ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʚ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ ʜʘʥʠʭ ʘʚʪʦʨʽʚ ʧʨʦʚʦʜʠʚʩʷ ʟʘ 
ʜʦʧʦʤʦʛʦʶ ʧʦʨʽʚʥʷʥʥʷ ʨʽʚʥʠʭ ʟʘ ʪʨʠʚʘʣʽʩʪʶ ʧʝʨʽʦʜʽʚ (20-ʪʠ ʪʘ 30-ʪʠ 
ʨʽʯʦʢ).ɺʘʞʣʠʚʦʶ ʜʣʷ ʘʥʘʣʽʟʫ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʷʢ ʩʢʣʘʜʦʚʦʾ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʻ 
ʤʦʥʦʛʨʘʬʽʷ ɸ.ʈ. ʂʦʥʩʪʘʥʪʽʥʦʚʘ ʚ ʷʢʽʡ ʦʧʠʩʘʥʦ ʩʧʦʩʦʙʠ ʚʠʤʽʨʶʚʘʥʥʷ, ʨʦʟʨʘʭʫʥʢʽʚ ʽ 
ʜʦʩʣ̔ʜʞʝʥʥʷ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚʘʭ ʟ ʧʦʚʝʨʭʥʽ ˇʨʫʥʪʫ, ʩʥʽʛʫ ʪʘ ʚʦʜʠ [4]. 
ɺ 2012 ʨʦʮʽ ʚʠʡʰʦʚ ʟʘʚʝʨʰʘʣʴʥʠʡ ʟʚʽʪ ʉ. ʂʨʘʢʦʚʩʴʢʦʾ, ɺ. ɹʘʣʘʙʫʭ, ʃ. ɻʦʨʙʘʯʝʚʦʾ, 
ʖ. ʅʘʙʠʚʘʥʮʷ, ʚ ʷʢʦʤʫ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʟʤʽʥʠ ʢʣʽʤʘʪʫ ʚ ʙʘʩʝʡʥʽ ʨʽʯʢʠ ɼʥʽʩʪʝʨ ʪʘ ʜʘʥʘ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʧʣʠʚʫ ʮʠʭ ʟʤʽʥ ʥʘ ʚʦʜʥʽ ʨʝʩʫʨʩʠ ʨʝʛʽʦʥʫ [5]. ɼʘʥʽ ʧʨʦ ʩʢʣʘʜʦʚʽ 
ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʨʽʯʢʠ ɼʥʽʩʪʝʨ ʧʦʜʘʥʦ ʚ ʜʝʷʢʠʭ ʽʥʰʠʭ ʩʪʘʪʪʷʭ ʽ ʜʦʚʽʜʥʠʢʘʭ [6-9].  

ɺʠʭʽʜʥʽ ʜʘʥʽ. ɹʘʩʝʡʥ ɼʥʽʩʪʨʘ ʜʦ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʧʦʩʪʘ ɿʘʣʽʱʠʢʠ ʤʘʻ ʧʣʦʱʫ 
24600ʢʤ2 ʚ ʤʝʞʘʭ ʷʢʠʭ ʜʽʻ 22 ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʧʦʩʪʘ (ʨʠʩ. 1) ʱʦ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ 
ʪʨʠʚʘʣʠʡ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʴ. ɼʣʷ ʢʦʞʥʦʛʦ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʧʦʩʪʘ ʟʽʙʨʘʥʦ ʚʠʭʽʜʥʫ 
ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʽ ʪʘ ʩʝʨʝʜʥʴʦʨʽʯʥʽ ʚʠʪʨʘʪʠ ʚʦʜʠ ʟʘ ʧʝʨʽʦʜ 1956-2015 
ʨʨ. ɼʣʷ 16 ʤʝʪʝʦʩʪʘʥʮʽʡ ʚ ʤʝʞʘʭ ʙʘʩʝʡʥʫ ʪʘ ʧʦʙʣʠʟʫ ʥʴʦʛʦ ʟʽʙʨʘʥʦ ʜʘʥʽ ʧʦ ʦʧʘʜʘʭ, 
ʘʙʩʦʣʶʪʥʽʡ ʚʦʣʦʛʦʩʪʽ ʪʘ ʪʝʤʧʝʨʘʪʫʨʽ ʧʦʚʽʪʨʷ ʟʘ ʧʝʨʽʦʜ 1956-2015 ʨʨ. ɺʩʽ ʨʷʜʠ 
ʧʨʠʚʝʜʝʥʽ ʜʦ ʻʜʠʥʦʛʦ ʧʝʨʽʦʜʫ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʧʦʜʽʣʝʥʽ ʥʘ ʜʚʘ 30-ʪʠ ʨʽʯʥʽ 
ʧʝʨʽʦʜʠ ʜʣʷ ʦʮʽʥʢʠ ʯʘʩʦʚʦʾ ʜʠʥʘʤʽʢʠ ʩʢʣʘʜʦʚʠʭ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ.ɼʦʜʘʪʢʦʚʦ ʚʘʨʪʦ 
ʚʽʜʤʽʪʠʪʠ, ʱʦ ʤʝʪʝʦʩʪʘʥʮʽʷ ɹʝʨʝʞʘʥʠ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʪʘʢ ʟʚʘʥʦʛʦ çʬʝʥʦʚʦʛʦ 
ʝʬʝʢʪʫè, ʪʦʤʫ ʜʘʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʦʧʘʜʘʤʠ ʥʘ ʜʘʥʽʡ ʩʪʘʥʮʽʾ ʩʫʪʪʻʚʦ 
ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʢʽʣʴʢʦʩʪʝʡ ʦʧʘʜʽʚ ʧʨʠʣʝʛʣʠʭ ʪʝʨʠʪʦʨʽʡ. ɼʣʷ ʾʭ ʫʪʦʯʥʝʥʥʷ ʫ 
ʨʦʟʨʘʭʫʥʢʘʭ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʘʡʙʣʠʞʯʦ ʾʤʝʪʝʦʩʪʘʥʮʽʾ ʇʽʜʛʘʡʮʽ.  
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ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʩʢʣʘʜʦʚʠʭ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ. ʆʩʥʦʚʥʦʶ ʚʠʤʦʛʦʶ ʧʨʠ 
ʨʦʟʨʘʭʫʥʢʘʭ ʚʦʜʥʠʭ ʙʘʣʘʥʩʽʚ ʻ ʚʠʟʥʘʯʝʥʥʷ ʡʦʛʦ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 
(ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ, ʩʫʤʘʨʥʦʛʦ ʚʠʧʘʨʦʚʫʚʘʥʥʷ, ʨʽʯʢʦʚʦʛʦ ʩʪʦʢʫ ʚʦʜʠ) 
ʥʝʟʘʣʝʞʥʠʤʠ ʤʝʪʦʜʘʤʠ.  

ɼʣʷ ʨʽʯʦʢ ʨʽʚʥʠʥʥʦʾ ʯʘʩʪʠʥʠ ɼʥʽʩʪʨʘ (ʨʽʯʢʠ ɺʝʨʝʱʠʮʷ, ʑʝʨʝʢ, ʉʚʽʞ, ɻʥʠʣʘ 
ʃʠʧʘ, ɿʦʣʦʪʘ ʃʠʧʘ, ʂʦʨʦʧʝʮʴ, ʉʪʨʠʧʘ) (ʨʠʩ. 1) ʚʠʢʦʨʠʩʪʦʚʫʚʘʚʩʷ ʤʝʪʦʜ ʟʚʘʞʫʚʘʥʥʷ 
(ʤʝʪʦʜ ʪʨʠʢʫʪʥʠʢʽʚ), ʷʢʠʡ ʧʝʨʝʜʙʘʯʘʻ ʧʦʜʽʣ ʙʘʩʝʡʥʽʚ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʦʶ ʩʠʩʪʝʤʦʶ 
Arc GIS ʥʘ ʪʨʠʢʫʪʥʠʢʠ. ʂʦʞʝʥ ʪʘʢʠʡ ʪʨʠʢʫʪʥʠʢ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʟʦʥʫ ʚʧʣʠʚʫ 
ʦʢʨʝʤʦʾ ʤʝʪʝʦʩʪʘʥʮʽʾ. ɹʽʣʴʰ ʜʝʪʘʣʴʥʠʡ ʦʧʠʩ ʜʘʥʦʾ ʤʝʪʦʜʠʢʠ ʥʘʚʝʜʝʥʦ ʚ ʥʘʰʽʡ 
ʧʦʧʝʨʝʜʥʽʡ ʩʪʘʪʪʽ [10]. ɼʣʷ ʛʽʨʩʴʢʠʭ ʙʘʩʝʡʥʽʚ ʨʽʯʦʢ ɼʥʽʩʪʨʘ (ʉʪʨʚʷʞ, ɹʠʩʪʨʠʮʷ, 
ʊʠʩʤʝʥʠʮʷ, ʉʪʨʠʡ, ʃʽʤʥʠʮʷ, ʉʚʽʯʘ, ʃʫʢʚʘ, ɹʠʩʪʨʠʮʷ-ʉʦʣʦʪʚʠʥʩʴʢʘ, ɹʠʩʪʨʠʮʷ-
ʅʘʜʚʦʨʥʷʥʩʴʢʘ, ɺʦʨʦʥʘ) ʚʠʜʽʣʝʥʦ ʚʠʩʦʪʥʽ ʟʦʥʠ [10]. ʍʘʨʘʢʪʝʨ ʚʠʩʦʪʥʦʾ ʟʦʥʘʣʴʥʦʩʪʽ 
ʮʠʭ ʨʽʯʦʢ ʥʝ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʝʪʦʜ ʟʚʘʞʫʚʘʥʥʷ, ʷʢ ʮʝ ʨʦʙʠʣʦʩʷ ʜʣʷ ʨʽʯʦʢ 
ʨʽʚʥʠʥʥʦʾ ʯʘʩʪʠʥʠ ɼʥʽʩʪʨʘ. ɿʘ ʜʘʥʠʤʠ ʦʧʘʜʽʚ, ʘʙʩʦʣʶʪʥʦʾ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ ʪʘ 
ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʙʫʜʫʚʘʣʠʩʷ ʛʨʘʬʽʢʠ ʟʘʣʝʞʥʦʩʪʽ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʚʝʣʠʯʠʥ ʚʽʜ 
ʚʠʩʦʪʠ ʚʦʜʦʟʙʦʨʫ [10]. ʊʘʢʠʤ ʯʠʥʦʤ ʦʪʨʠʤʫʚʘʣʠʩʷ ʾʭ ʦʩʝʨʝʜʥʝʥʽ ʟʥʘʯʝʥʥʷ ʜʣʷ 
ʢʦʞʥʦʛʦ ʛʽʨʩʴʢʦʛʦ ʨʽʯʢʦʚʦʛʦ ʙʘʩʝʡʥʫ ɼʥʽʩʪʨʘ. ʄʝʪʦʜʠʢʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʷ ʜʣʷ 
ʢʦʞʥʦʛʦ ʤʽʩʷʮʷ ʨʦʢʫ ʪʘ ʪʨʴʦʭ ʯʘʩʦʚʠʭ ʧʝʨʽʦʜʽʚ (1956-2015, 1956-1985 ʪʘ 1986-2015 
ʨʨ.).  

ʉʫʤʘʨʥʝ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʨʽʚʥʠʥʥʠʭ ʽ ʛʽʨʩʴʢʠʭ ʚʦʜʦʟʙʦʨʽʚ ɼʥʽʩʪʨʘ ʨʦʟʨʘʭʦʚʘʥʝ 
ʟʘ ʤʝʪʦʜʦʤ ɸ. ʈ. ʂʦʥʩʪʘʥʪʽʥʦʚʘ ʥʘ ʦʩʥʦʚʽ ʦʩʝʨʝʜʥʝʥʠʭ ʤʽʩʷʯʥʠʭ ʜʘʥʠʭ ʧʦ 
ʘʙʩʦʣʶʪʥʽʡ ʚʦʣʦʛʦʩʪʽ ʧʦʚʽʪʨʷ ʪʘ ʩʝʨʝʜʥʴʦʤʽʩʷʯʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʧʦʚʽʪʨʷ [10-11]. ʎʝʡ 
ʤʝʪʦʜ ʜʦʟʚʦʣʷʻ ʜʦʩʪʘʪʥʴʦ ʧʨʦʩʪʦ ʽ ʰʚʠʜʢʦ ʨʦʟʨʘʭʫʚʘʪʠ ʩʫʤʘʨʥʝ ʚʠʧʘʨʦʚʫʚʘʥʥʷ 
ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʩʪʘʥʜʘʨʪʥʠʭ ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

 ʈʽʯʢʦʚʠʡ ʩʪʽʢ ʦʙʯʠʩʣʶʚʘʚʩʷ ʯʝʨʝʟ ʚʠʪʨʘʪʠ ʚʦʜʠ, ʷʢʽ ʧʝʨʝʚʦʜʠʣʠʩʷ ʚ ʰʘʨʠ 
ʩʪʦʢʫ ʜʣʷ ʢʦʞʥʦʛʦ ʤʽʩʷʮʷ, ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʨʦʢʫ ʪʘ ʜʚʦʭ 30-ʪʠ ʨʽʯʥʠʭ ʧʝʨʽʦʜʽʚ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ. ɺʦʜʥʠʡ ʙʘʣʘʥʩ ʦʙʯʠʩʣʶʚʘʚʩʷ ʜʣʷ ʩʝʤʠ ʨʽʚʥʠʥʥʠʭ 
ʪʘ ʜʝʩʷʪʠ ʛʽʨʩʴʢʠʭ ʧʨʠʪʦʢ ʨʽʯʢʠ ɼʥʽʩʪʝʨ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʤʝʞʘʭ ʙʘʩʝʡʥʫ ɼʥʽʩʪʨʘ ʜʦ 
ʟʘʤʠʢʘʣʴʥʦʛʦ ʩʪʚʦʨʫ ɿʘʣʽʱʠʢʠ (ʪʘʙʣ.1). ɼʦʜʘʪʢʦʚʦ ʨʦʟʨʘʭʦʚʘʥʦ ʢʦʝʬʽʮʽʻʥʪʠ ʩʪʦʢʫ 
ʪʘ ʢʦʝʬʽʮʽʻʥʪʠ ʧʦʩʫʰʣʠʚʦʩʪʽ ʜʣʷ ʢʦʞʥʦʛʦ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʚʦʜʦʟʙʦʨʫ. ɼʘʥʽ 
ʧʦʢʘʟʥʠʢʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʯʘʩʪʢʫ ʩʪʦʢʫ ʚʦʜʠ ʪʘ ʩʫʤʘʨʥʦʛʦ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚ 
ʩʪʨʫʢʪʫʨʽ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ. ʊʘʢʦʞ ʜʘʥʽ ʧʦʢʘʟʥʠʢʠ ʧʦʢʘʟʫʶʪʴ ʥʝʚóʷʟʢʫ ʨʦʟʨʘʭʫʥʢʽʚ 
ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʚ ʯʘʩʪʢʘʭ ʚʽʜ ʦʜʠʥʠʮʽ, ʦʜʥʘʢ ʧʨʘʢʪʠʯʥʦ ʚ ʩʫʤʽ ʚʦʥʠ ʤʘʡʞʝ ʥʽʢʦʣʠ 
ʥʝ ʜʦʨʽʚʥʶʶʪʴ ʦʜʠʥʠʮʽ. 

ɸʥʘʣʽʟʫʶʯʠ ʪʘʙʣʠʮʶ 1 ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ ʚ ʙʘʛʘʪʦʨʽʯʥʦʤʫ ʙʘʣʘʥʩʽ 
ʣʽʚʦʙʝʨʝʞʥʠʭ (ʨʽʚʥʠʥʥʠʭ) ʧʨʠʪʦʢ ʨʽʯʥʘ ʩʫʤʘ ʦʧʘʜʽʚ ʧʦʩʪʫʧʦʚʦ ʟʥʠʞʫʻʪʴʩʷ ʫ 
ʥʘʧʨʷʤʢʫ ʟ ʧʽʚʥʽʯʥʦʛʦ ʟʘʭʦʜʫ ʥʘ ʧʽʚʜʝʥʥʠʡ ʩʭʽʜ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʟʘʛʘʣʴʥʠʭ 
ʦʩʦʙʣʠʚʦʩʪʝʡ ʬʽʟʠʢʦ-ʛʝʦʛʨʘʬʽʯʥʦʾ ʟʦʥʘʣʴʥʦʩʪʽ ʪʝʨʠʪʦʨʽʾ. ʉʫʤʘʨʥʝ ʚʠʧʘʨʦʚʫʚʘʥʥʷ 
ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʟʚʦʨʦʪʥʦʶ ʪʝʥʜʝʥʮʽʻʶ ʜʦ ʟʨʦʩʪʘʥʥʷ ʚʥʠʟ ʟʘ ʪʝʯʽʻʶ ʛʦʣʦʚʥʦʛʦ 
ʨʫʩʣʘ. ɺʝʣʠʯʠʥʘ ʰʘʨʽʚ ʩʪʦʢʫ ʚʦʜʠ ʨʽʯʦʢ ʟʤʽʥʶʻʪʴʩʷ ʧʝʚʥʦʶ ʤʽʨʦʶ ʥʝʨʽʚʥʦʤʽʨʥʦ ʧʦ 
ʩʫʩʽʜʥʽʭ ʧʨʠʪʦʢʘʭ, ʭʦʯʘ ʽ ʧʦʤʽʪʥʠʤ ʻ ʾʭ ʧʦʩʪʫʧʦʚʝ ʟʤʝʥʰʝʥʥʷ ʙʣʠʞʯʝ ʜʦ 
ʟʘʤʠʢʘʣʴʥʦʛʦ ʩʪʚʦʨʫ ɿʘʣʽʱʠʢʠ. 

ʗʢ ʫʞʝ ʟʘʟʥʘʯʘʣʦʩʷ ʚʠʱʝ, ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʚ ʨʘʡʦʥʽ 
ʤʝʪʝʦʨʦʣʦʛʽʯʥʦʾ ʩʪʘʥʮʽʾ ɹʝʨʝʞʘʥʠ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʟʜʽʡʩʥʶʻ çʬʝʥʦʚʠʡ ʝʬʝʢʪè, 
ʚʠʢʣʠʢʘʥʠʡ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʘʤʦʛʦ ʢʘʨʧʘʪʩʴʢʦʛʦ ʛʽʨʩʴʢʦʛʦ ʤʘʩʠʚʫ, 
ʚʧʣʠʚʫ ʷʢʦʛʦ ʥʘʤʘʛʘʣʠʩʷ ʫʥʠʢʥʫʪʠ ʧʨʠʡʥʷʚʰʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʚʽʜʧʦʚʽʜʥʠʭ ʙʘʣʘʥʩʽʚ 
ʦʧʘʜʠ ʟʘ ʜʘʥʠʤʠ ʦʧʘʜʦʤʽʨʥʦʛʦ ʧʫʥʢʪʫ ʇʽʜʛʘʡʮʽ. ʆʜʥʘʢ ʧʦʚʥʽʩʪʶ ʧʨʠʚʝʩʪʠ ʦʧʘʜʠ ʜʦ 
ʨʝʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʪʘʢʠʤ ʯʠʥʦʤ ʥʝ ʚʜʘʣʦʩʷ ʽ ʪʦʤʫ ʥʝʚóʷʟʢʠ ʨʦʟʨʘʭʫʥʢʽʚ ʙʘʣʘʥʩʽʚ 
ʙʘʩʝʡʥʽʚ ʨʽʯʦʢ ɿʦʣʦʪʘ ʃʠʧʘ, ʂʦʨʦʧʝʮʴ ʪʘ ʉʪʨʠʧʘ ʤʘʶʪʴ ʥʘʡʚʠʱʽ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜ 
ʫʩʽʭ  ʥʘʰʠʭ  ʨʦʟʨʘʭʫʥʢʽʚ  (10-15% ʚʽʜ ʦʧʘʜʽʚ).  ʍʦʯʘ  ʪʫʪ ʚʘʞʣʠʚʦ ʥʘʛʦʣʦʩʠʪʠ ʱʦ ʚʩʽ  
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 ʚʦʥʠ ʪʘʢʦʞ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʤʝʞʘʭ ʜʦʧʫʩʪʠʤʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʅʘʡʤʝʥʰʽ ʥʝʚóʷʟʢʠ 
ʨʦʟʨʘʭʫʥʢʽʚ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʦʪʨʠʤʘʥʽ ʜʣʷ ɺʝʨʝʱʠʮʽ ʪʘ ʑʝʨʝʢʫ, ʜʝ ʚʦʥʠ ʩʢʣʘʜʘʶʪʴ 
ʚʩʴʦʛʦ 1% ʚʽʜ ʨʽʯʥʦʾ ʩʫʤʠ ʦʧʘʜʽʚ. 

 
ʊʘʙʣʠʮʷ 1. ɹʘʛʘʪʦʨʽʯʥʠʡ ʚʦʜʥʠʡ ʙʘʣʘʥʩ ʙʘʩʝʡʥʽʚ ʧʨʠʪʦʢ ɼʥʽʩʪʨʘ ʜʦ 

ʟʘʤʠʢʘʣʴʥʦʛʦ ʩʪʚʦʨʫ ɿʘʣʽʱʠʢʠ 

ʈʽʯʢʘ ï ʇʦʩʪ 
ʉʢʣʘʜʦʚʽ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ 

P,ʤʤ Q, ʤʤ E,ʤʤ ɛ,ʤʤ Kʩʪʦʢʫ Kʧʦʩʫʰ 

ʨ. ɼʥʽʩʪʝʨ ï ʉʘʤʙʽʨ(ʛ) 960 436 514 10 0,45 0,54 

ʨ. ʉʪʨʚʷʞ - ʃʫʢʠ(ʛ) 815 332 551 -67 0,41 0,68 

ʨ.ɺʝʨʝʱʠʮʷ - ʂʦʤʘʨʥʦ(ʨ) 740 191 556 -7 0,26 0,75 

ʨ.ɹʠʩʪʨʠʮʷ - ʆʟʠʤʠʥʘ(ʛ) 928 385 519 25 0,41 0,56 

ʨ.ʊʠʩʤʝʥʠʮʷ - ɼʨʦʛʦʙʠʯ(ʛ) 827 459 546 -178 0,55 0,66 

ʨ. ʑʝʨʝʢ - ʑʠʨʝʮʴ(ʨ) 741 193 555 -6 0,26 0,75 

ʨ. ʉʪʨʠʡ - ɺʝʨʭʥʻ ʉʠʥʝʚʠʜʥʝ(ʛ) 1125 554 445 126 0,49 0,40 

ʨ. ʉʚʽʯʘ - ɿʘʨʽʯʥʝ(ʛ) 992 620 506 -134 0,62 0,51 

ʨ.ʉʚʽʞ - ɹʫʢʘʯʽʚʮʽ(ʨ) 700 174 560 -34 0,25 0,80 

ʨ. ʃʽʤʥʠʮʷ - ʇʝʨʝʚʦʟʝʮʴ(ʛ) 1014 464 502 48 0,46 0,49 

ʨ. ʃʫʢʚʘ - ɹʦʥʜʘʨʽʚ(ʛ) 835 393 537 -94 0,47 0,64 

ʨ.ɻʥʠʣʘ ʃʠʧʘ - ɹʽʣʴʰʽʚʮʽ(ʨ) 755 164 559 30 0,22 0,74 

ʨ. ɹʠʩʪʨʠʮʷ-ʉʦʣʦʪʚʠʥʩʴʢʘ - ɯʚʘʥʦ-
ʌʨʘʥʢʽʚʩʴʢ (ʛ) 

920 426 526 -32 0,46 0,57 

ʨ.ɹʠʩʪʨʠʮʷ-ʅʘʜʚʦʨʥʷʥʩʴʢʘ - ʇʘʩʽʯʥʘ(ʛ) 1258 692 435 132 0,55 0,35 

ʨ. ɺʦʨʦʥʘ - ʊʠʩʤʝʥʠʮʷ(ʛ) 743 220 560 -38 0,30 0,75 

ʨ.ɿʦʣʦʪʘ ʃʠʧʘ - ɿʘʜʘʨʽʚ(ʨ) 687 199 559 -71 0,29 0,81 

ʨ. ʂʦʨʦʧʝʮʴ - ʂʦʨʦʧʝʮʴ(ʨ) 736 174 570 -9 0,24 0,78 

ʨ.ʉʪʨʠʧʘ - ɹʫʯʘʯ(ʨ) 671 166 559 -54 0,25 0,83 

ʇʨʠʤʽʪʢʘ. P ï ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ, ʤʤ; Q ï ʩʝʨʝʜʥʽʡ ʰʘʨ ʩʪʦʢʫ, ʤʤ; E ï ʩʫʤʘʨʥʝ 
ʚʠʧʘʨʦʚʫʚʘʥʥʷ, ʤʤ; ɛ - ʥʝʚôʷʟʢʘ ʨʦʟʨʘʭʫʥʢʫ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ, ʤʤ; Kʩʪ ï ʢʦʝʬʽʮʽʻʥʪ ʩʪʦʢʫ; Kʧʦʩʫʰ ï 
ʢʦʝʬʽʮʽʻʥʪ ʧʦʩʫʰʣʠʚʦʩʪʽ; ʛ ï ʛʽʨʩʴʢʘ ʧʨʠʪʦʢʘ; ʨ ï ʨʽʚʥʠʥʥʘ ʧʨʠʪʦʢʘ. 

 

ɻʦʚʦʨʷʯʠ ʧʨʦ ʨʦʟʧʦʜʽʣ ʚʠʪʨʘʪʥʦʾ ʯʘʩʪʠʥʠ ʤʽʞ ʩʪʦʢʦʤ ʚʦʜʠ ʽ ʩʫʤʘʨʥʠʤ 
ʚʠʧʘʨʦʚʫʚʘʥʥʷʤ, ʤʦʞʥʘ ʚʽʜʤʽʪʠʪʠ ʘʙʩʦʣʶʪʥʝ ʧʝʨʝʚʘʞʘʥʥʷ ʜʨʫʛʦʛʦ. ʅʘ ʯʘʩʪʫ ʩʪʦʢʫ 
ʚʦʜʠ ʧʨʠʪʦʢ ʣʽʚʦʙʝʨʝʞʥʦʾ ʯʘʩʪʠʥʠ ɼʥʽʩʪʨʘ ʧʨʠʧʘʜʘʻ ʙʣʠʟʴʢʦ 20-25%, ʪʦʜʽ ʷʢ ʥʘ 
ʩʫʤʘʨʥʝ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʡʜʝ 75-80% ʚʩʽʭ ʦʧʘʜʽʚ, ʱʦ ʚʠʧʘʜʘʶʪʴ ʚ ʙʘʩʝʡʥʘʭ. 

ʋ ʩʚʦʶ ʯʝʨʛʫ, ʭʘʨʘʢʪʝʨ ʨʦʟʧʦʜʽʣʫ ʩʢʣʘʜʦʚʠʭ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʛʽʨʩʴʢʠʭ 
ʚʦʜʦʟʙʦʨʽʚ ʦʙʫʤʦʚʣʝʥʠʡ ʧʝʨʝʚʘʞʥʦ ʙʽʣʴʰ ʥʠʟʴʢʠʤʠ ʨʽʯʥʠʤʠ ʪʝʤʧʝʨʘʪʫʨʘʤʠ 
ʧʦʚʽʪʨʷ ʪʘ ʙʽʣʴʰʦʶ ʚʠʩʦʪʦʶ ʚʦʜʦʟʙʦʨʽʚ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʧʝʨʝʨʦʟʧʦʜʽʣ ʫ  ʚʠʪʨʘʪʥʽʡ 
ʯʘʩʪʠʥʽ ʙʘʣʘʥʩʫ ʟ ʩʫʤʘʨʥʦʛʦ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʥʘ ʨʽʯʢʦʚʠʡ ʩʪʽʢ. ɼʣʷ ʚʩʽʭ ʛʽʨʩʴʢʠʭ 
(ʧʨʘʚʦʙʝʨʝʞʥʠʭ) ʙʘʩʝʡʥʽʚ ʨʽʯʦʢ ʭʘʨʘʢʪʝʨʥʠʤ ʻ ʚʠʧʘʜʽʥʥʷ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ, ʚ 
ʩʝʨʝʜʥʴʦʤʫ ʙʣʠʟʴʢʦ 950 ʤʤ ʥʘ ʨʽʢ ʟ ʚʠʩʦʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʰʘʨʽʚ ʩʪʦʢʫ (453 ʤʤ/ʨʽʢ), 
ʷʢʽ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʥʘʚʽʪʴ ʧʝʨʝʚʠʱʫʶʪʴ ʚʝʣʠʯʠʥʫ ʩʫʤʘʨʥʦʛʦ ʚʠʧʘʨʦʚʫʚʘʥʥʷ (ʚ 
ʩʝʨʝʜʥʴʦʤʫ 513 ʤʤ/ʨʽʢ).  

ʅʘʡʙʽʣʴʰʝ ʦʧʘʜʽʚ ʚʠʧʘʜʘʻ ʫ ʚʝʨʭʽʚóʷʭ ʨʽʯʦʢ, ʪʘʢ ʫ ʙʘʩʝʡʥʽ ɹʠʩʪʨʠʮʷ ï 
ʅʘʜʚʽʨʥʷʥʩʴʢʘ, ʚʠʧʘʜʘʻ 1258 ʤʤ ʥʘ ʨʽʢ, ʱʦ ʥʘ 25% ʚʠʱʝ ʥʽʞ ʩʝʨʝʜʥʷ ʙʘʛʘʪʦʨʽʯʥʘ 
ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʜʣʷ ʨʽʯʦʢ ʛʽʨʩʴʢʦʛʦ ʨʘʡʦʥʫ. ɼʦʚʦʣʽ ʙʣʠʟʴʢʽ ʧʦʢʘʟʥʠʢʠ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ 
ʤʘʶʪʴ ʙʘʩʝʡʥʠ ʨʽʯʦʢ ʉʪʨʠʡ ʪʘ ʃʽʤʥʠʮʷ ʟ 1125 ʪʘ 1014 ʤʤ ʚʽʜʧʦʚʽʜʥʦ. ʇʨʠ ʮʴʦʤʫ, ʨ. 
ɹʠʩʪʨʠʮʷ-ʅʘʜʚʽʨʥʷʥʩʴʢʘ ʤʘʻ ʥʘʡʙʽʣʴʰʽ ʧʦʢʘʟʥʠʢʠ ʩʪʦʢʫ ʚʦʜʠ ʩʝʨʝʜ ʚʩʽʭ ʨʽʯʦʢ (692 
ʤʤ/ʨʽʢ) ʪʘ ʥʘʡʤʝʥʰʝ ʩʫʤʘʨʥʝ ʚʠʧʘʨʦʚʫʚʘʥʥʷ (435 ʤʤ/ʨʽʢ). ʅʘʡʚʠʱʽ ʧʦʢʘʟʥʠʢʠ 
ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʟ ʚʦʜʦʟʙʦʨʫ ʨ. ɺʦʨʦʥʘ ï 560 ʤʤ/ʨʽʢ. ʎʝ ʩʪʘʥʦʚʠʪʴ 75 % ʚʽʜ ʢʽʣʴʢʦʩʪʽ 
ʦʧʘʜʽʚ, ʱʦ ʥʘʙʣʠʞʘʻ ʚʦʜʦʟʙʽʨ ʨʽʯʢʠ ʜʦ ʭʘʨʘʢʪʝʨʫ ʨʽʚʥʠʥʥʦʛʦ. ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ 
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ʢʦʝʬʽʮʽʻʥʪʽʚ ʩʪʦʢʫ ʪʘ ʧʦʩʫʰʣʠʚʦʩʪʽ ʤʘʡʞʝ ʨʽʚʥʽ ʤʽʞ ʩʦʙʦʶ - 0,47 ʪʘ 0,56 ʚʽʜʧʦʚʽʜʥʦ. 
ɼʣʷ ʨʽʯʦʢ ʉʪʨʠʡ, ʉʚʽʯʘ ʪʘ ɹʠʩʪʨʠʮʷ ï ʅʘʜʚʽʨʥʷʥʩʴʢʘ ʧʦʢʘʟʥʠʢ ʢʦʝʬʽʮʽʻʥʪʫ ʩʪʦʢʫ 
ʚʠʱʠʡ, ʱʦ ʛʦʚʦʨʠʪʴ ʧʨʦ ʧʝʨʝʚʘʞʘʥʥʷ ʰʘʨʽʚ ʩʪʦʢʫ ʚʦʜʠ ʚ ʩʪʨʫʢʪʫʨʽ ʚʠʪʨʘʪʥʦʾ ʯʘʩʪʢʠ 
ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ. 

ɻʦʚʦʨʷʯʠ ʧʨʦ ʥʝʚóʷʟʢʠ ʨʦʟʨʘʭʫʥʢʽʚ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʩʠʣʴʥʦ ʚʠʜʽʣʷʻʪʴʩʷ ʨ. 
ʊʠʩʤʝʥʠʮʷ, ʜʝ ʚʦʥʘ ʩʷʛʘʻ - 178 ʤʤ ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʚ ʾʾ ʙʘʩʝʡʥʽ. ʗʢ 
ʚʜʘʣʦʩʷ ʟóʷʩʫʚʘʪʠ, ʮʝ ʩʢʦʨʽʰʝ ʟʘ ʚʩʝ ʩʧʨʠʯʠʥʝʥʦ ʥʝʷʢʽʩʥʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ʥʘ 
ʛʽʜʨʦʣʦʛʽʯʥʦʤʫ ʧʦʩʪʫ ɼʨʦʛʦʙʠʯ. ʉʪʽʢ ʜʘʥʦʾ ʨʽʯʢʠ ʧʦʤʽʪʥʦ ʟʘʚʠʱʝʥʠʡ ʧʦʨʽʚʥʷʥʦ ʟ 
ʨʽʯʢʘʤʠ ʜʘʥʦʛʦ ʨʝʛʽʦʥʫ ʽ ʩʘʤʝ ʪʦʤʫ ʛʽʜʨʦʣʦʛʽʯʥʠʡ ʧʦʩʪ ʚ ʤʽʩʪʽ ɼʨʦʛʦʙʠʯ ʧʦʪʨʝʙʫʻ 
ʧʝʨʝʚʽʨʢʠ ʧʨʘʚʠʣʴʥʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʛʽʜʨʦʤʝʪʨʠʯʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ. ɼʣʷ ʙʽʣʴʰ 
ʚʠʩʦʢʦʛʽʨʥʠʭ ʨʽʯʦʢ, ʷʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ, ʥʝʚóʷʟʢʠ ʜʝʱʦ ʚʠʱʽ. ʎʝ ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʝʨʝʟ 
ʚʽʜʩʫʪʥʽʩʪʴ ʤʝʪʝʦʩʪʘʥʮʽʡ ʥʘ ʚʠʩʦʪʘʭ ʙʽʣʴʰʝ 1000 ʤ, ʷʢʽ ʙ ʜʦʟʚʦʣʠʣʠ ʚʠʟʥʘʯʘʪʠ 
ʤʝʪʝʦʨʦʣʦʛʽʯʥʫ ʽʥʬʦʨʤʘʮʽʶ ʙʽʣʴʰ ʪʦʯʥʦ. ɸʣʝ ʟʘʛʘʣʦʤ ʚʩʽ ʥʝʚóʷʟʢʠ ʚʭʦʜʷʪʴ ʚ 
ʜʦʧʫʩʪʠʤʽ ʤʝʞʽ ʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʜʦʩʪʦʚʽʨʥʠʤʠ. 

ɺʘʞʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʧʨʠ ʩʢʣʘʜʘʥʥʽ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʻ ʘʥʘʣʽʟ ʟʤʽʥʠ ʚʦʜʥʦʛʦ 
ʙʘʣʘʥʩʫ ʜʣʷ ʜʚʦʭ ʦʜʥʘʢʦʚʠʭ ʽʥʪʝʨʚʘʣʽʚ ʯʘʩʫ. ɼʣʷ ʮʴʦʛʦ  ʚʠʜʽʣʝʥʦ ʜʚʘ 30-ʪʠ ʨʽʯʥʽ 
ʧʝʨʽʦʜʠ (1956-1985 ʪʘ 1986-2015 ʨʨ.) ʪʘ ʚʠʟʥʘʯʝʥʦ ʨʽʟʥʠʮʷ ʚ ʧʝʨʝʨʦʟʧʦʜʽʣʽ 
ʩʢʣʘʜʦʚʠʭ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ, ʷʢʘ ʚʢʘʟʫʻ ʥʘ ʟʤʽʥʠ, ʱʦ ʚʽʜʙʫʣʠʩʷ ʚ ʩʫʯʘʩʥʠʡ ʧʝʨʽʦʜ 
(1986-2015 ʨʨ.) ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤ (1956-1985 ʨʨ.). ʎʝ ʪʘʢʦʞ ʜʘʻ ʟʤʦʛʫ 
ʧʝʨʝʚʽʨʠʪʠ ʧʨʘʚʠʣʴʥʽʩʪʴ ʩʢʣʘʜʘʥʥʷ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʪʘ ʦʮʽʥʢʠ ʦʜʥʦʨʽʜʥʦʩʪʽ ʨʷʜʽʚ 
(ʪʘʙʣ. 2). 

ɼʣʷ ʨʽʯʦʢ ɺʝʨʝʱʠʮʷ ʪʘ ʑʝʨʝʢ ʜʦʙʨʝ ʚʠʜʥʦ ʟʨʦʩʪʘʥʥʷ ʚʩʽʭ ʩʢʣʘʜʦʚʠʭ ʚʦʜʥʦʛʦ 
ʙʘʣʘʥʩʫ: ʦʧʘʜʽʚ ʥʘ 13 ʤʤ, ʰʘʨʫ ʩʪʦʢʫ ʥʘ 70 ʤʤ ʪʘ ʩʫʤʘʨʥʦʛʦ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʥʘ 23 
ʤʤ. ʅʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚ ʟʨʦʩʪʘʥʥʽ ʧʨʠʙʫʪʢʦʚʦʾ ʽ ʚʠʜʘʪʢʦʚʦʾ ʯʘʩʪʢʠ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ 
ʦʙʫʤʦʚʠʣʘ ʟʨʦʩʪʘʥʥʷ ʥʝʚóʷʟʢʠ ʨʦʟʨʘʭʫʥʢʽʚ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʩʫʯʘʩʥʦʛʦ ʧʝʨʽʦʜʫ. 

ɼʣ ̫ʙʘʩʝʡʥʽʚ ʨʽʯʦʢ ɻʥʠʣʘ ʃʠʧʘ, ɿʦʣʦʪʘ ʃʠʧʘ, ʂʦʨʦʧʝʮʴ, ʉʪʨʠʧʘ ʭʘʨʘʢʪʝʨʥʝ 
ʥʝʟʥʘʯʥʝ ʟʨʦʩʪʘʥʥʷ ʧʨʠʙʫʪʢʦʚʦʾ ʯʘʩʪʠʥʠ, ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 10 ʤʤ, ʪʘ ʩʫʪʪʻʚʝ 
ʟʨʦʩʪʘʥʥʷ ʩʫʤʘʨʥʦʛʦ ʚʠʧʘʨʦʚʫʚʘʥʥʷ (ʥʘ 23 ʤʤ ʟʘ 30 ʨʦʢʽʚ). ɿʘ ʨʘʭʫʥʦʢ ʮʴʦʛʦ ʜʝʱʦ 
ʟʨʦʩʣʠ ʽ ʥʝʚóʷʟʢʠ ʨʦʟʨʘʭʫʥʢʽʚ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʜʘʥʠʭ ʨʽʯʦʢ. ʐʘʨʠ ʩʪʦʢʫ ʟʘʟʥʘʯʝʥʠʭ 
ʨʽʯʦʢ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʥʝ ʟʤʽʥʠʣʠʩʷ. ɺ ʙʘʩʝʡʥʽ ʨ. ʉʚʽʞ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʦʤʽʪʥʠʭ 
ʟʤʽʥ ʚ ʩʪʨʫʢʪʫʨʽ ʙʘʣʘʥʩʫ, ʪʫʪ ʚʘʨʪʦ ʚʽʜʤʽʪʠʪʠ ʪʽʣʴʢʠ ʟʨʦʩʪʘʥʥʷ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʥʘ 14 
ʤʤ. ɿ ʪʘʙʣʠʮʽ 2 ʚʠʜʥʦ ʩʫʪʪʻʚʝ ʟʨʦʩʪʘʥʥʷ ʘʙʩʦʣʶʪʥʦʾ ʚʝʣʠʯʠʥʠ ʩʢʣʘʜʦʚʠʭ ʚʦʜʥʦʛʦ 
ʙʘʣʘʥʩʫ ʧʨʘʚʦʙʝʨʝʞʥʠʭ (ʛʽʨʩʴʢʠʭ) ʧʨʠʪʦʢ  ɼʥʽʩʪʨʘ: ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ï ʥʘ 21 ʤʤ/ʨʽʢ, 
ʰʘʨʫ ʩʪʦʢʫ ʚʦʜʠ - ʥʘ 21 ʤʤ/ʨʽʢ ʪʘ ʩʫʤʘʨʥʦʛʦ ʚʠʧʘʨʦʚʫʚʘʥʥʷ ï ʥʘ 25 ʤʤ/ʨʽʢ. ʉʣʘʙʦ 
ʧʦʤʽʪʥʽ ʟʤʽʥʠ ʙʘʛʘʪʦʨʽʯʥʦʛʦ ʙʘʣʘʥʩʫ ʨʽʯʦʢ ɺʦʨʦʥʘ, ɹʠʩʪʨʠʮʷ- ʉʦʣʦʪʚʠʥʩʴʢʘ ʪʘ 
ʃʫʢʚʘ. ʊʫʪ ʟ ʚʧʝʚʥʝʥʽʩʪʶ ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ ʪʽʣʴʢʠ ʧʨʦ ʩʪʘʙʽʣʴʥʝ ʟʙʽʣʴʰʝʥʥʷ 
ʚʠʧʘʨʦʚʫʚʘʥʥʷ. ʅʘʡʙʽʣʴʰʽ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʪʘ ʚʝʣʠʯʠʥʠ ʩʪʦʢʫ ʚʽʜʙʫʣʠʩʷ 
ʚ ʙʘʩʝʡʥʽ ʨ. ʉʚʽʯʘ. ʊʫʪ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʥʘ 74 ʤʤ ʪʘ ʰʘʨʫ 
ʩʪʦʢʫ ʥʘ 111 ʤʤ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ, ʜʣʷ ʜʘʥʦʛʦ ʨʽʯʢʦʚʦʛʦ ʙʘʩʝʡʥʫ ʟʨʦʩʣʘ ʥʝʚóʷʟʢʘ 
ʨʦʟʨʘʭʫʥʢʫ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʤʘʡʞʝ ʥʘ 65 ʤʤ. ʐʘʨʠ ʩʪʦʢʫ ʚʦʜʠ ʟʤʝʥʰʠʣʠʩʷ ʜʣʷ 
ʨʽʯʦʢ ʉʪʨʠʡ ʪʘ ʃʽʤʥʠʮʷ ʥʘ 36 ʪʘ 64 ʤʤ ʚʽʜʧʦʚʽʜʥʦ. 

ɺ ʧʝʨʝʨʦʟʧʦʜʽʣʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ʩʪʦʢʫ ʤʦʞʥʘ ʧʦʤʽʪʠʪʠ ʧʨʦʪʠʣʝʞʥʽ ʪʝʥʜʝʥʮʽʾ ʫ ʾʭ 
ʙʘʛʘʪʦʨʽʯʥʠʭ ʟʤʽʥʘʭ, ʪʦʙʪʦ ʟʨʦʩʪʘʥʥʷ ʩʪʦʢʫ ʚʦʜʠ ʨ. ʉʚʽʯʽ ʚʨʽʚʥʦʚʘʞʫʻʪʴʩʷ ʡʦʛʦ 
ʟʥʠʞʝʥʥʷʤ ʚ ʙʘʩʝʡʥʘʭ ʨʽʯʦʢ ʃʽʤʥʠʮʽ ʪʘ ʉʪʨʠʷ ʽ ʮʝ ʧʠʪʘʥʥʷ ʧʦʪʨʝʙʫʻ ʙʽʣʴʰ 
ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ ʥʘ ʤʝʪʝʦʩʪʘʥʮʽʾ 
ʇʣʘʡ. ʂʦʝʬʽʮʽʻʥʪ ʧʦʩʫʰʣʠʚʦʩʪʽ ʥʘʚʧʘʢʠ ʤʘʻ ʯʽʪʢʦ ʚʠʨʘʞʝʥʫ ʪʝʥʜʝʥʮʽʶ ʜʦ 
ʟʨʦʩʪʘʥʥʷ, ʱʦ ʦʙʫʤʦʚʣʝʥʝ, ʷʢ ʤʠ ʚʚʘʞʘʻʤʦ, ʧʽʜʚʠʱʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ. 
ɺʝʣʠʯʠʥʘ ʚʢʘʟʘʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʧʦʩʫʰʣʠʚʦʩʪʽ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 0,01-
0,04 ʽ ʚ ʩʝʨʝʜʥʴʦʤʫ ʜʣʷ ʧʨʘʚʦʙʝʨʝʞʥʠʭ ʧʨʠʪʦʢ ɼʥʽʩʪʨʘ ʚʽʜʧʦʚʽʜʘʻ 0,015 ʟʘ 30 ʨʦʢʽʚ. 
ʆʩʢʽʣʴʢʠ ʜʘʥʘ ʚʝʣʠʯʠʥʘ ʻ ʙʝʟʨʦʟʤʽʨʥʦʶ, ʾʾ ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ ʟ ʪʘʢʠʤ ʞʝ ʟʥʘʯʝʥʥʷʤʠ,  



ISSN:2306-5680  Hidrolohiiʘ, hidrokhimiiʘ i hidroekolohiiʘ. 2019. ˉ 2 (53) 

 

26 
 

 ʦʙʯʠʩʣʝʥʠʤʠ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʜʝʣʶʚʘʥʥʷ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ [12] ʜʣʷ ʙʘʩʝʡʥʫ 
ʨ. ʂʦʣʦʨʘʜʦ, ʜʝ ʚʦʥʘ ʩʪʘʥʦʚʠʪʴ 0,02 ʥʘ ʤʘʡʙʫʪʥʽ 50 ʨʦʢʽʚ. 

 
ʊʘʙʣʠʮʷ 2. ɿʤʽʥʘ ʙʘʛʘʪʦʨʽʯʥʠʭ ʩʢʣʘʜʦʚʠʭ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʜʣʷ ʙʘʩʝʡʥʽʚ ʧʨʠʪʦʢ 

ʨ. ɼʥʽʩʪʝʨ ʚ ʜʨʫʛʫ 30-ʪʠ ʨʽʯʢʫ (1986-2015 ʨʨ) ʧʦʨʽʚʥʷʥʦ ʟ ʧʝʨʰʦʶ (1956-1985 ʨʨ) 

ʈʽʯʢʘ ï ʇʦʩʪ 
ʉʢʣʘʜʦʚʽ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ 

P,ʤʤ Q, ʤʤ E,ʤʤ ɛ,ʤʤ Kʩʪʦʢʫ Kʧʦʩʫʰ 

ʨ. ɼʥʽʩʪʝʨ ï ʉʘʤʙʽʨ(ʛ) +35 +17 +25 -6 0,00 +0,01 

ʨ. ʉʪʨʚʷʞ - ʃʫʢʠ(ʛ) +22 +84 +28 -90 +0,09 +0,02 

ʨ.ɺʝʨʝʱʠʮʷ - ʂʦʤʘʨʥʦ(ʨ) +13 +65 +23 -75 +0,08 +0,02 

ʨ.ɹʠʩʪʨʠʮʷ - ʆʟʠʤʠʥʘ(ʛ) +32 +50 +29 -46 +0,04 +0,01 

ʨ.ʊʠʩʤʝʥʠʮʷ - ɼʨʦʛʦʙʠʯ(ʛ) +22 +44 +24 -47 +0,04 +0,01 

ʨ. ʑʝʨʝʢ - ʑʠʨʝʮʴ(ʨ) +13 +73 +23 -83 +0,09 +0,02 

ʨ. ʉʪʨʠʡ - ɺʝʨʭʥʻ ʉʠʥʝʚʠʜʥʝ(ʛ) +33 -36 +15 +54 -0,05 0,00 

ʨ. ʉʚʽʯʘ - ɿʘʨʽʯʥʝ(ʛ) +74 +111 +28 -65 +0,06 -0,01 

ʨ.ʉʚʽʞ - ɹʫʢʘʯʽʚʮʽ(ʨ) -7 +4 +14 -25 +0,01 +0,03 

ʨ. ʃʽʤʥʠʮʷ - ʇʝʨʝʚʦʟʝʮʴ(ʛ) +30 -64 +38 +57 -0,07 +0,02 

ʨ. ʃʫʢʚʘ - ɹʦʥʜʘʨʽʚ(ʛ) -7 +3 +24 -34 +0,01 +0,03 

ʨ.ɻʥʠʣʘ ʃʠʧʘ - ɹʽʣʴʰʽʚʮʽ(ʨ) +7 -13 +17 +3 -0,02 +0,02 

ʨ. ɹʠʩʪʨʠʮʷ-ʉʦʣʦʪʚʠʥʩʴʢʘ - ɯʚʘʥʦ-
ʌʨʘʥʢʽʚʩʴʢ(ʛ) 

-5 +8 +29 -41 +0,01 +0,03 

ʨ.ɹʠʩʪʨʠʮʷ-ʅʘʜʚʦʨʥʷʥʩʴʢʘ - ʇʘʩʽʯʥʘ(ʛ) +1 +18 +11 -27 +0,01 +0,01 

ʨ. ɺʦʨʦʥʘ - ʊʠʩʤʝʥʠʮʷ(ʛ) -8 -3 +25 -30 0,00 +0,04 

ʨ.ɿʦʣʦʪʘ ʃʠʧʘ - ɿʘʜʘʨʽʚ(ʨ) +15 +3 +30 -17 0,00 +0,03 

ʨ. ʂʦʨʦʧʝʮʴ - ʂʦʨʦʧʝʮʴ(ʨ) +12 -1 +25 -12 -0,01 +0,02 

ʨ.ʉʪʨʠʧʘ - ɹʫʯʘʯ(ʨ) +8 -15 +30 -6 -0,03 +0,03 

ʇʨʠʤʽʪʢʘ. P ï ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ, ʤʤ; Q ï ʩʝʨʝʜʥʽʡ ʰʘʨ ʩʪʦʢʫ, ʤʤ; E ï ʩʫʤʘʨʥʝ 
ʚʠʧʘʨʦʚʫʚʘʥʥʷ, ʤʤ; ɛ - ʥʝʚôʷʟʢʘ ʨʦʟʨʘʭʫʥʢʫ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ, ʤʤ; Kʩʪ ï ʢʦʝʬʽʮʽʻʥʪ ʩʪʦʢʫ; Kʧʦʩʫʰ ï 
ʢʦʝʬʽʮʽʻʥʪ ʧʦʩʫʰʣʠʚʦʩʪʽ; ʛ ï ʛʽʨʩʴʢʘ ʧʨʠʪʦʢʘ; ʨ ï ʨʽʚʥʠʥʥʘ ʧʨʠʪʦʢʘ. 

 

ʎʠʪʫʶʯʠ ʄ.ɻ. ɻʘʣʫʱʝʥʢʘ, çéʦʧʪʠʤʘʣʴʥʘ ʧʣʦʱʘ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʚʦʜʥʦ-
ʙʘʣʘʥʩʦʚʠʭ ʙʘʩʝʡʥʽʚ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 1000 ʜʦ 8000-10000 ʢʤ2 ʽ ʧʨʠ 
ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʚʦʜʥʦ-ʙʘʣʘʥʩʦʚʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʜʣʷ ʚʦʜʦʟʙʦʨʽʚ ʟ ʧʣʦʱʘʤʠ 
ʙʽʣʴʰʝ 10 ʪʠʩ. ʢʤ2 ʚʘʨʪʦ ʚʠʜʽʣʠʪʠ ʚ ʡʦʛʦ ʤʝʞʘʭ ʦʜʥʦʨʽʜʥʽ ʙʘʩʝʡʥʠ ʤʝʥʰʠʭ ʨʦʟʤʽʨʽʚè 
[11]. ɺ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ, ʧʣʦɦʘ ʚʦʜʦʟʙʦʨʫ ʨ ɼʥʽʩʪʝʨ ʜʦ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʧʦʩʪʘ 
ɿʘʣʽʱʠʢʠ ʩʪʘʥʦʚʠʪʴ 24 600 ʢʤ2, ʱʦ ʡ ʧʦʩʣʫʛʫʚʘʣʦ ʧʨʠʯʠʥʦʶ ʚʠʜʽʣʝʥʥʷ ʚ ʤʝʞʘʭ 
ʙʘʩʝʡʥʫ ʚʽʜʧʦʚʽʜʥʠʭ ʙʘʩʝʡʥʽʚ ʨʽʯʦʢ ʤʝʥʰʠʭ ʨʦʟʤʽʨʽʚ, ʦʧʠʩʘʥʠʭ ʨʘʥʽʰʝ.  

ʆʪʨʠʤʘʚʰʠ ʚʥʫʪʨʽʰʥʴʦʨʽʯʥʽ ʪʘ ʙʘʛʘʪʦʨʽʯʥʽ ʚʦʜʥʽ ʙʘʣʘʥʩʠ 18-ʪʠ ʤʝʥʰʠʭ 
ʚʦʜʦʟʙʦʨʽʚ, ʦʮʽʥʝʥʦ ʪʘ ʩʢʣʘʜʝʥʦ ʟʘʛʘʣʴʥʠʡ ʙʘʣʘʥʩ ʜʣʷ ʚʩʴʦʛʦ ʚʦʜʦʟʙʦʨʫ ɼʥʽʩʪʨʘ ʜʦ 
ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʧʦʩʪʘ ɿʘʣʽʱʠʢʠ. ɺʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʞʥʦʾ ʧʨʠʪʦʢʠ ʦʮʽʥʶʚʘʣʠʩʴ ʟʘ 
ʚʥʝʩʢʦʤ ʧʣʦʱʽ ʾʾ ʙʘʩʝʡʥʫ ʚ ʟʘʛʘʣʴʥʫ ʧʣʦʱʫ ɼʥʽʩʪʨʘ ʜʦ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʧʦʩʪʘ 
ɿʘʣʽʱʠʢʽʚ. ɼʽʣʷʥʢʠ ʤʽʞʧʨʠʪʦʯʥʦʛʦ ʧʨʦʩʪʦʨʫ ʨʦʟʧʦʜʽʣʷʣʠʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʩʦʪʠ 
ʚʦʜʦʟʙʦʨʫ, ʥʘ ʷʢʽʡ ʮʽ ʜʽʣʷʥʢʠ ʨʦʟʪʘʰʦʚʘʥʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʙʘʩʝʡʥʠ ʨʽʯʦʢ ʪʘ ʧʨʠʪʦʢʠ 
ʙʝʟ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʧʦʩʪʽʚ ʙʫʣʦ ʨʦʟʧʦʜʽʣʝʥʦ ʤʽʞ 18-ʪʴʤʘ ʙʘʩʝʡʥʘʤʠ ʪʘ ʩʫʤʘʨʥʦʶ 
ʯʘʩʪʠʥʦʶ ʤʽʞʧʨʠʪʦʯʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʧʣʦʱʘ ʷʢʦʾ ʚʠʟʥʘʯʘʣʘʩʷ ʷʢ ʨʽʟʥʠʮʷ ʧʣʦʱ 
ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʙʘʩʝʡʥʽʚ ʪʘ ʟʘʛʘʣʴʥʦʾ ʧʣʦʱʽ ʚʦʜʦʟʙʦʨʫ. ʎʝ ʜʦʟʚʦʣʠʣʦ ʚʠʡʪʠ ʥʘ 100% 
ʦʭʦʧʣʝʥʥʷ ʙʘʩʝʡʥʫ ʨ. ɼʥʽʩʪʝʨ, ʩʢʣʘʩʪʠ ʡʦʛʦ ʚʥʫʪʨʽʰʥʴʦʨʽʯʥʠʡ ʪʘ ʙʘʛʘʪʦʨʽʯʥʠʡ 
ʚʦʜʥʠʡ ʙʘʣʘʥʩ. 

ʑʦʙ ʦʮʽʥʠʪʠ ʧʨʦʩʪʦʨʦʚʠʡ ʨʦʟʧʦʜʽʣ ʩʢʣʘʜʦʚʠʭ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʚʟʜʦʚʞ 
ʦʩʥʦʚʥʦʛʦ ʨʫʩʣʘ, ʚʠʢʦʨʠʩʪʘʥʦ 4 ʟʘʤʠʢʘʣʴʥʠʭ ʩʪʚʦʨʠ, ʥʘ ʷʢʠʭ ʚʝʜʫʪʴʩʷ 
ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʩʪʦʢʦʤ ʚʦʜʠ, ʥʘ ʛʦʣʦʚʥʽʡ ʘʨʪʝʨʽʾ ʙʘʩʝʡʥʫ ʨʽʯʢʠ ɼʥʽʩʪʝʨ (ʨʠʩ. 2). 
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ʇʣʦʱʘ ʢʦʞʥʦʛʦ ʥʘʩʪʫʧʥʦʛʦ ʛʽʜʨʦʣʦʛʽʯʥʦʛʦ ʧʦʩʪʘ ʟʨʦʩʪʘʻ ʚʥʠʟ ʟʘ ʪʝʯʽʻʶ, ʱʦ ʜʘʻ 
ʟʤʦʛʫ ʦʮʽʥʠʪʠ ʟʤʽʥʠ ʩʢʣʘʜʦʚʠʭ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʚʟʜʦʚʞ ʨ. ɼʥʽʩʪʝʨ, ʪʘ ʜʽʟʥʘʪʠʩʷ 
ʚʧʣʠʚ ʦʢʨʝʤʠʭ ʧʨʠʪʦʢ ʥʘ ʟʘʛʘʣʴʥʝ ʨʽʚʥʷʥʥʷ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ. 

ɺʘʨʪʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ (ʪʘʙʣ. 3) ʻ ʨʦʟʨʘʭʦʚʘʥʠʤʠ ʟʘ 
ʚʘʛʦʚʠʤʠ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʛʦʣʦʚʥʠʭ ʧʨʠʪʦʢ ʙʘʩʝʡʥʫ ɼʥʽʩʪʨʘ, ʪʦʤʫ ʪʫʪ ʧʨʠʩʫʪʥʷ 
ʧʦʭʠʙʢʘ ʚ ʪʦʤʫ ʯʠʩʣʽ, ʚʽʜ ʚʦʜʦʟʙʦʨʽʚ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʧʫʥʢʪʽʚ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

 

 
ʈʠʩ. 2. ʂʦʥʪʫʨʠ ʙʘʩʝʡʥʽʚ ʦʩʥʦʚʥʠʭ ʛʽʜʨʦʣʦʛʽʯʥʠʭ ʧʦʩʪʽʚ ʥʘ ʨʽʯʮʽ ɼʥʽʩʪʝʨ ʟ 

ʛʦʣʦʚʥʠʤʠ ʧʨʠʪʦʢʘʤʠ 

 
ʊʘʙʣʠʮʷ 3. ɹʘʛʘʪʦʨʽʯʥʠʡ ʚʦʜʥʠʡ ʙʘʣʘʥʩ ʨ ɼʥʽʩʪʝʨ ʜʦ ʟʘʤʠʢʘʣʴʥʦʛʦ ʩʪʚʦʨʫ 

ɿʘʣʽʱʠʢʠ 

ʈʽʯʢʘ - ʇʦʩʪ 
ʉʢʣʘʜʦʚʽ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ 

P,ʤʤ Q, ʤʤ E,ʤʤ ɛ, ʤʤ Kʩʪʦʢʫ Kʧʦʩʫʰ 

ʨ. ɼʥʽʩʪʝʨ - ʈʦʟʜʽʣ 796 270 547 -20 0,34 0,69 

ʨ. ɼʥʽʩʪʝʨ - ɾʫʨʘʚʥʦ 865 324 523 18 0,37 0,60 

ʨ. ɼʥʽʩʪʝʨ - ɻʘʣʠʯ 859 341 525 -8 0,40 0,61 

ʨ. ɼʥʽʩʪʝʨ - ɿʘʣʽʱʠʢʠ 805 278 535 -18 0,36 0,66 

ʇʨʠʤʽʪʢʘ. P ï ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ, ʤʤ; Q ï ʩʝʨʝʜʥʽʡ ʰʘʨ ʩʪʦʢʫ, ʤʤ; E ï ʩʫʤʘʨʥʝ 
ʚʠʧʘʨʦʚʫʚʘʥʥʷ, ʤʤ; ɛ - ʥʝʚôʷʟʢʘ ʨʦʟʨʘʭʫʥʢʫ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ, ʤʤ; Kʩʪ ï ʢʦʝʬʽʮʽʻʥʪ ʩʪʦʢʫ; Kʧʦʩʫʰ ï 
ʢʦʝʬʽʮʽʻʥʪ ʧʦʩʫʰʣʠʚʦʩʪʽ; ʛ ï ʛʽʨʩʴʢʘ ʧʨʠʪʦʢʘ; ʨ ï ʨʽʚʥʠʥʥʘ ʧʨʠʪʦʢʘ. 

 

ʗʢ ʚʠʜʥʦ, ʥʘʡʚʠʱʽ ʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʽ ʰʘʨʽʚ ʩʪʦʢʫ ʚʦʜʠ 
ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʜʣʷ ʨʽʯʢʠ ɼʥʽʩʪʝʨ ʚ ʤʝʞʘʭ ʚʦʜʦʟʙʦʨʫ ɾʫʨʘʚʥʦ ʪʘ ɻʘʣʠʯ. ʎʝ 
ʦʙʫʤʦʚʣʝʥʝ ʚʧʘʜʽʥʥʷʤ ʚʝʣʠʢʠʭ ʛʽʨʩʴʢʠʭ ʧʨʠʪʦʢ ʉʪʨʠʷ, ʉʚʽʯʽ, ʃʽʤʥʠʮʽ. ʊʫʪ ʚʘʨʪʦ 
ʚʽʜʤʽʪʠʪʠ, ʱʦ ʩʘʤʝ ʜʣʷ ʮʠʭ ʧʦʩʪʽʚ ʥʝʚóʷʟʢʠ ʨʦʟʨʘʭʫʥʢʽʚ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʻ 
ʥʘʡʤʝʥʰʠʤʠ. ɻʦʚʦʨʷʯʠ ʧʨʦ ʦʪʨʠʤʘʥʝ ʨʽʚʥʷʥʥʷ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʫ ʤʦʞʥʘ ʩʢʘʟʘʪʠ, ʱʦ 
ʥʘ ʩʪʽʢ ʚʦʜʠ ʚ ʩʝʨʝʜʥʴʦʤʫ ʧʨʠʧʘʜʘʻ ʚʽʜ 35 ʜʦ 40% ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ, ʘ ʥʘ ʩʫʤʘʨʥʝ 


