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ʋ ʚʽʩʥʠʢʫ ʨʦʟʛʣʷʥʫʪʦ ʧʠʪʘʥʥʷ ʚʟʘʻʤʦʜʽʾ ʩʫʩʧʽʣʴʩʪʚʘ ʽ ʧʨʠʨʦʜʠ, ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩ-
ʪʘʥʥʷ ʪʘ ʦʭʦʨʦʥʠ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. ɺʽʜʦʙʨʘʞʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʫ ʛʘʣʫʟʽ ʛʝʦ-
ʣʦʛʽʾ, ʛʝʦʭʽʤʽʾ, ʛʽʜʨʦʛʝʦʣʦʛʽʾ, ʛʝʦʛʨʘʬʽʾ, ʝʢʦʣʦʛʽʾ ʪʘ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʛʝʦʛʨʘʬʽʾ.  

ɼʣʷ ʚʠʢʣʘʜʘʯʽʚ ʚʠʱʠʭ ʟʘʢʣʘʜʽʚ ʦʩʚʽʪʠ, ʥʘʫʢʦʚʮʽʚ ʽ ʬʘʭʽʚʮʽʚ. 
 
ɺ ʚʝʩʪʥʠʢʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʙʱʝʩʪʚʘ ʠ ʧʨʠʨʦʜʳ, ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. ʆʪʨʘʞʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʦʙʣʘʩʪʠ 
ʛʝʦʣʦʛʠʠ, ʛʝʦʭʠʤʠʠ, ʛʠʜʨʦʛʝʦʣʦʛʠʠ, ʛʝʦʛʨʘʬʠʠ, ʵʢʦʣʦʛʠʠ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʛʝʦʛʨʘ-
ʬʠʠ.  

ɼʣʷ ʧʨʝʧʦʜʘʚʘʪʝʣʝʡ ʚʫʟʦʚ, ʥʘʫʯʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʠ ʩʧʝʮʠʘʣʠʩʪʦʚ. 
 
ñVisnyk of Karazin Kharkiv National Universityò is devoted to the modern studies in the field of 

geology, geochemistry, hydrogeology, ecology and social and economic geography.  
ñVisnykò is intended for high school lectures, scientists and specialists.  
 
 

ɿʘʪʚʝʨʜʞʝʥʦ ʜʦ ʜʨʫʢʫ ʨʽʰʝʥʥʷʤ ɺʯʝʥʦʾ ʨʘʜʠ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ 
ʽʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ (ʧʨʦʪʦʢʦʣ ˉ 7 ʚʽʜ 27.06.2013 ʨ.). 

 

ʈʝʜʘʢʮʽʡʥʘ ʢʦʣʝʛʽʷ: ʜ.ʛʝʦʛʨ.ʥ., ʧʨʦʬ. ʂ.ɸ. ʅʻʤʝʮʴ (ʛʦʣʦʚʘ ʨʝʜʢʦʣʝʛʽʾ, ʍʅʋ ʽʤʝʥʽ 
ɺ.ʅ. ʂʘʨʘʟʽʥʘ), ʆ.ɺ. ʏʫʻʥʢʦ (ʚʽʜʧ. ʩʝʢʨʝʪʘʨ, ʍʅʋ ʽʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ), ʜ.ʛʝʦʣ.-ʤʽʥ.ʥ., ʧʨʦʬ.  
ɯ.ɺ. ɺʠʩʦʯʘʥʩʴʢʠʡ (ʍʅʋ ʽʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ), ʜ.ʛʝʦʛʨ.ʥ., ʧʨʦʬ. ɸ.ʇ. ɻʦʣʽʢʦʚ (ʍʅʋ ʽʤʝʥʽ 
ɺ.ʅ. ʂʘʨʘʟʽʥʘ), ʜ.ʛʝʦʣ.-ʤʽʥ.ʥ., ʧʨʦʬ. ʇ.ɺ. ɿʘʨʠʮʴʢʠʡ (ʍʅʋ ʽʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ), ʜ.ʬʽʟ.-ʤʘʪ.ʥ., 
ʧʨʦʬ. ɻ.ɼ. ʂʦʚʘʣʝʥʢʦ (ʍʅʋ ʽʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ), ʜ.ʛʝʦʛʨ.ʥ., ʧʨʦʬ. ʉ.ɺ. ʂʦʩʪʨʽʢʦʚ (ʍʅʋ ʽʤʝʥʽ 
ɺ.ʅ. ʂʘʨʘʟʽʥʘ), ʜ.ʛʝʦʛʨ.ʥ., ʧʨʦʬ. ɯ.ʖ. ʃʝʚʠʮʴʢʠʡ (ʍʅʋ ʽʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ), ʜ.ʛʝʦʣ.-ʤʽʥ.ʥ., 
ʧʨʦʬ. ɸ.ɯ. ʃʫʨôʻ (ʍʅʋ ʽʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ), ʜ.ʛʝʦʛʨ.ʥ., ʧʨʦʬ. ʃ.ʄ. ʅʻʤʝʮʴ (ʍʅʋ ʽʤʝʥʽ 
ɺ.ʅ. ʂʘʨʘʟʽʥʘ), ʜ.ʛʝʦʛʨ.ʥ., ʧʨʦʬ. ɺ.ɸ. ʇʝʨʝʩʘʜʴʢʦ (ʍʅʋ ʽʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ), ʜ.ʛʝʦʣ.-ʤʽʥ.ʥ., 
ʧʨʦʬ. ɺ.ɻ. ʉʫʷʨʢʦ (ʍʅʋ ʽʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ), ʜ.ʪʝʭʥ.ʥ. ɯ.ʄ. ʌʠʢ (ʍʅʋ ʽʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ), 
ʜ.ʪʝʭʥ.ʥ., ʧʨʦʬ. ɯ.ɻ. ʏʝʨʚʘʥʴʦʚ (ʍʅʋ ʽʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ). 

ɯʥʦʟʝʤʥʽ ʯʣʝʥʠ ʨʝʜʢʦʣʝʛʽʾ: ʆ.ɺ. ɺʦʣʦʜʯʝʥʢʦ (ʜ.ʛʝʦʛʨ.ʥ., ʧʨʦʬ. ɯʥʩʪʠʪʫʪʫ ʢʘʨʪʦʛʨʘʬʽʾ ɼʨʝ-
ʟʜʝʥʩʴʢʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʤ. ɼʨʝʟʜʝʥ, ʅʽʤʝʯʯʠʥʘ), ɸ.ɻ. ʂʦʨʥʽʣʦʚ (ʜ.ʛʝʦʛʨ.ʥ., ʧʨʦʬ. 
ɹʻʣʛʦʨʦʜʩʴʢʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʜʦʩʣʽʜʥʠʮʴʢʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ çɹʝʣɻʋè, ʤ. ɹʻʣʛʦ-
ʨʦʜ, ʈʌ), ʆ.ʄ. ʇʻʪʽʥ (ʜ.ʛʝʦʛʨ.ʥ., ʧʨʦʬ. çɹʝʣɻʋè, ʤ. ɹʻʣʛʦʨʦʜ, ʈʌ). 

 
 
ɸʜʨʝʩʘ ʨʝʜʘʢʮʽʡʥʦʾ ʢʦʣʝʛʽʾ: ʋʢʨʘʾʥʘ, 61022, ʍʘʨʢʽʚ, ʤʘʡʜʘʥ ʉʚʦʙʦʜʠ, 4, ʍʅʋ ʽʤʝʥʽ 

ɺ.ʅ. ʂʘʨʘʟʽʥʘ, ʛʝʦʣʦʛʦ-ʛʝʦʛʨʘʬʽʯʥʠʡ ʬʘʢʫʣʴʪʝʪ, ʪʝʣ. (057) 707-54-59; 
e-mail: chuenko@hotbox.ru 
 
 
ʊʝʢʩʪʠ ʩʪʘʪʝʡ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʘʚʪʦʨʩʴʢʽʡ ʨʝʜʘʢʮʽʾ. ɸʚʪʦʨʠ ʥʝʩʫʪʴ ʧʦʚʥʫ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ 

ʟʘ ʟʤʽʩʪ ʩʪʘʪʝʡ, ʘ ʪʘʢʦʞ ʜʦʙʽʨ, ʪʦʯʥʽʩʪʴ ʥʘʚʝʜʝʥʠʭ ʬʘʢʪʽʚ, ʮʠʪʘʪ, ʚʣʘʩʥʠʭ ʽʤʝʥ ʪʘ ʽʥʰʠʭ ʚʽʜʦ-
ʤʦʩʪʝʡ. 

 
 
ʉʪʘʪʪʽ ʧʨʦʡʰʣʠ ʚʥʫʪʨʽʰʥʻ ʪʘ ʟʦʚʥʽʰʥʻ ʨʝʮʝʥʟʫʚʘʥʥʷ. 
 
 
ʉʚʽʜʦʮʪʚʦ ʧʨʦ ʜʝʨʞʘʚʥʫ ʨʝʻʩʪʨʘʮʽʶ ʂɺ ˉ 11825-696 ʇʈ ʚʽʜ 04.10.2006. 
 
 
 
 
 

 É ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ  
     ʽʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ, ʦʬʦʨʤʣʝʥʥʷ, 2013 
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ɿ ʄ ɯ ʉ ʊ 

 
ɻɽʆʃʆɻɯʗ 

 

 

ɹʝʟʨʦʜʥʠʡ ɼ.ɸ. 

ʆʉʆɹʃʀɺʆʉʊɯ ɼʆʉʃɯɼɾɽʅʅʗ ʇʈʋɾʅʆɰ ɸʅɯɿʆʊʈʆʇɯɰ ɻɯʈʉʔʂʀʍ ʇʆʈɯɼ  

ɼʃʗ ɺʀʈɯʐɽʅʅʗ ɿɸɼɸʏ ɸʂʋʉʊʀʏʅʆɻʆ ʊɽʂʉʊʋʈʅʆɻʆ ɸʅɸʃɯɿʋ ééééé.. 

 

 

9 

ɺʘʩʠʣʝʥʢʦ ʆ.ʃ., ɹʘʨʪʘʱʫʢ ʆ.ɺ., ʇʘʥʘʩʝʥʢʦ ɺ.ɺ., ɿʜʦʨʦʚʝʥʢʦ ʄ.ʄ. 

ɽʃɽʄɽʅʊʀ ɿɼɺʀɻʆɺʆɰ ʊɽʂʊʆʅɯʂʀ  

ɺ ʌʆʈʄʋɺɸʅʅɯ ʉʍɯɼʅʆ-ʄɽɼɺɽɼɯɺʉʔʂʆɻʆ ʇɯɼʅʗʊʊʗ éééééééééé.. 

 

 

13 

ʂʣʝʚʮʦʚ ɸ.ɸ., ɻʦʨʝʣʠʢ ʉ.ʀ. 

ʀʉʇʆʃʔɿʆɺɸʅʀɽ ɼʀʉʊɸʅʎʀʆʅʅʓʍ ʄɽʊʆɼʆɺ ɼʃʗ ʃʆʂɸʃʀɿɸʎʀʀ  

ɿʆʅ ʇʆɼʊʆʇʃɽʅʀʁ ʅɸ ʇʈʀʄɽʈɽ ʍɸʈʔʂʆɺʉʂʆʁ ʆɹʃɸʉʊʀ éééééééé 

 

 

21 

ʃʦʢʪʻʚ ɸ.ɺ. 

ʇɽʈʉʇɽʂʊʀɺʀ ɺʀɼʆɹʋɺɸʅʅʗ ɻɸɿʋ ɻʆʈʀɿʆʅʊɸʃʔʅʀʄʀ  

ʉɺɽʈɼʃʆɺʀʅɸʄʀ ɺ ʅɽʆɻɽʅʆɺʀʍ ɺɯɼʂʃɸɼɸʍ  

ɿʆɺʅɯʐʅʔʆɰ ɿʆʅʀ ʇɽʈɽɼʂɸʈʇɸʊʉʔʂʆɻʆ ʇʈʆɻʀʅʋ ééééééééééé.. 

 

 

 

24 

ʃʫʪʢʦʚ ɺ.ʉ., ɸʥʜʨʝʝʚ ɺ.ɺ., ʏʫʝʥʢʦ ɸ.ɺ. 

ʄɸʅʊʀʁʅʓɽ ʇʃʖʄʓ ʂɸʂ ɺɽʈʆʗʊʅʓɽ ʀʉʊʆʏʅʀʂʀ ʈʋɼʅʆɻʆ ɺɽʑɽʉʊɺɸ .. 

 

28 

ʆʩʪʨʦʫʭ ʆ.ɸ.  

ʗʂɯʉʅɸ ʆʎɯʅʂɸ ʇʈʀʈʆɼʅʆɰ  

ɿɸʍʀʑɽʅʆʉʊɯ ʇɯɼɿɽʄʅʀʍ ɺʆɼ ɿɸʉʆɹɸʄʀ ɻɯʉ ééééééééééééé... 

 

 

34 

ʇʦʚʻʨʻʥʥʠʡ ʉ.ʌ., ʃʫʨôʻ ɸ.ʁ., ʇʽʜʜʫʙʥʘ ʆ.ɺ. 

ɼʆ ʄɽʊʆɼʀʂʀ ɺʀɿʅɸʏɽʅʅʗ ɸɹʉʆʃʖʊʅʆɰ  

ɻɸɿʆʇʈʆʅʀʂʅʆʉʊɯ ɺ ʍʆɼɯ ʆʇɽʈɸʊʀɺʅʆɰ ʆɹʈʆɹʂʀ ʂɽʈʅʋ éééééééé.. 

 

 

38 

ʇʦʣʻʚʠʯ ʆ.ɺ., ʏʫʻʥʢʦ ʆ.ɺ., ʎʠʤʙʘʣ ɺ.ʆ. 

ɺʀɹɯʈ ʄɽʊʆɼʋ ʈɽʅʊɻɽʅʆʌʃʋʆʈɽʉʎɽʅʊʅʆɻʆ ɸʅɸʃɯɿʋ (ʈʌɸ)  

ɼʃʗ ɺʀɿʅɸʏɽʅʅʗ ʉʂʃɸɼʋ ʊɺɽʈɼʀʍ ɻɽʆʃʆɻɯʏʅʀʍ ɿʈɸɿʂɯɺ ééééééé... 

 

 

43 

ʇʨʠʙʠʣʦʚʘ ɺ.ʄ. 

ʆʎɯʅʂɸ ʗʂɯʉʅʆɻʆ ʉʂʃɸɼʋ ʇʀʊʅʀʍ ʇɯɼɿɽʄʅʀʍ ɺʆɼ  

ɺʆɼʆʅʆʉʅʆɻʆ ɻʆʈʀɿʆʅʊʋ ʄɽʈɻɽʃʔʅʆ-ʂʈɽʁɼʗʅʀʍ  

ɺɯɼʂʃɸɼɯɺ ʅɸ ʊɽʈʀʊʆʈɯɰ ʍɸʈʂɯɺʉʔʂʆɰ ʆɹʃɸʉʊɯ ééééééééééééé 

 

 

 

48 

ʉʘʤʦʡʣʦʚ ɺ.ɺ., ʇʘʚʣʦʚ ʉ.ɼ. 

ɸʅɸʃɯɿ ʉʊɸʅʋ ʆɹɺʆɼʅɽʅʅʗ ʉɺɽʈɼʃʆɺʀʅ ʊɸ ʇʆʂʃɸɼɯɺ  

ʅɸ ʂʆʈʆɹʆʏʂʀʅʉʔʂʆʄʋ ʈʆɼʆɺʀʑɯ  

ʅɸ ʆʉʅʆɺɯ ʇʈʆʄʀʉʃʆɺʆ-ɻɯɼʈʆɻɽʆʃʆɻɯʏʅʀʍ ɼʆʉʃɯɼɾɽʅʔ ééééééé 

 

 

 

53 

ʉʫʭʦʨʫʯʝʥʢʦ ʉ.ʂ., ɻʨʠʮʶʪʘ ɺ.ʖ. 

ʌʆʈʄʋɺɸʅʅʗ ɻʃʀʅ ʅʀɾʅʔʆɰ ʂʈɽʁɼʀ ʂʈʀʄʋ  

ʇɯɼ ɺʇʃʀɺʆʄ ʇʈʀʈʆɼʅʀʍ ʌɸʂʊʆʈɯɺ éééééééééééééééééé. 

 

 

57 

ʉʫʷʨʢʦ ɺ.ɻ., ʂʨʠʚʫʣʷ ʉ.ɺ. 

ɯɿʆʊʆʇʀ ɺʋɻʃɽʎʖ ʄɽʊɸʅʋ ï  

ʗʂ ʂʈʀʊɽʈɯʁ ɼʆʉʃɯɼɾɽʅʔ ʉʂʋʇʏɽʅʔ ɺʋɻʃɽɺʆɼʅɯɺ ééééééééééé. 

 

 

65 
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ʍɸʈʂɯɺʉʔʂʆɰ ʆɹʃɸʉʊɯ ʅɸ ʇʆʏɸʊʂʋ XXI ʉʊʆʃɯʊʊʗ éééééééééééé. 

 

 

160 

ʉʝʛʽʜʘ ʂ.ʖ. 

ʈʆɿʉɽʃɽʅʅʗ ʅɸʉɽʃɽʅʅʗ ʍɸʈʂɯɺʉʔʂʆɰ  

ʆɹʃɸʉʊɯ: ʊɽʈʀʊʆʈɯɸʃʔʅʀʁ ɸʉʇɽʂʊ ............................................................................. 

 

 

165 



ɺʽʩʥʠʢ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ˉ 1049  

 - 5 - 

ʊʝʣʝʙʻʥʻʚʘ ɭ.ʖ. 

ʉʋʉʇɯʃʔʅʆ-ɻɽʆɻʈɸʌɯʏʅɯ ʆʉʆɹʃʀɺʆʉʊɯ  
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ɼʆʉʃɯɼɾɽʅʅʗ ʇʆʂɸɿʅʀʂɯɺ ʊɽʇʃʆɺʆɻʆ ʈɽɾʀʄʋ ɺɯɼɺɸʃɯɺ  

ɻɯʈʅʀʏʆɺʀɼʆɹʋɺʅʆɰ ʇʈʆʄʀʉʃʆɺʆʉʊɯ ʅɸ ʇʈʀʂʃɸɼɯ ʄɯʉʊɸ ɼʆʅɽʎʔʂ é... 
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ɯʉʊʆʈʀʂʆ-ɸʈʍɯʊɽʂʊʋʈʅɽ ʅɸɼɹɸʅʅʗ ʗʂ ʉʂʃɸɼʆɺɸ  

ʂʋʃʔʊʋʈʅʆɻʆ ʂʆʄʇʃɽʂʉʋ ʍɸʈʂɯɺʉʔʂʆɰ ʆɹʃɸʉʊɯ éééééééééééé 
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ɽʂʆʃʆɻɯʗ 
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ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ  

 

ʆʉʆɹʃʀɺʆʉʊɯ ɼʆʉʃɯɼɾɽʅʅʗ ʇʈʋɾʅʆɰ ɸʅɯɿʆʊʈʆʇɯɰ ɻɯʈʉʔʂʀʍ ʇʆʈɯɼ  

ɼʃʗ ɺʀʈɯʐɽʅʅʗ ɿɸɼɸʏ ɸʂʋʉʊʀʏʅʆɻʆ ʊɽʂʉʊʋʈʅʆɻʆ ɸʅɸʃɯɿʋ 

 
ʈʦʟʛʣʷʥʫʪʦ ʦʩʦʙʣʠʚʦʩʪʽ ʪʝʭʥʦʣʦʛʽʾ ʚʠʚʯʝʥʥʷ ʧʨʫʞʥʦʾ ʘʥʽʟʦʪʨʦʧʽʾ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʷʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʝʪʨʦʘʢʫʩʪʠʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʝʨʝʚʘʛʠ ʥʘʚʝʜʝʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʧʦʨʽʚʥʷʥʦ ʟ ʽʥʰʠʤʠ ʤʝʪʦʜʘʤʠ ʧʝʪʨʦʬʽʟʠʯʥʠʭ ʜʦʩʣʜ̔ʞʝʥʴ. 

ʄʝʪʦʜʠʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʚʠʤʽʨʶʚʘʥʴ ʰʚʠʜʢʦʩʪʝʡ ʢʚʘʟʽʧʦʚʟʜʦʚʞʥʽʭ ʽ ʢʚʘʟʽʧʦʧʝʨʝʯʥʠʭ ʭʚʠʣʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʭʘʨʘʢʪʝʨʫ 

ʘʥʽʟʦʪʨʦʧʥʦʩʪʽ ʧʦʨʦʜʠ. ɿʨʘʟʢʠ ʤʦʞʫʪʴ ʜʦʩʣʽʜʞʫʚʘʪʠʩʷ ʫ ʬʦʨʤʽ ʮʠʣʽʥʜʨʘ, ʢʫʙʘ, ʘʙʦ ʢʫʙʦʨʦʤʙʦʜʦʜʝʢʘʝʜʨʘ. ʎʝ ʜʘʻ ʤʦʞʣʠ-

ʚʽʩʪʴ ʦʪʨʠʤʫʚʘʪʠ ʚʠʯʝʨʧʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʘʥʽʟʦʪʨʦʧʽʶ ʧʨʫʞʥʠʭ ʭʚʠʣʴ ʚ ʛʽʨʩʴʢʠʭ ʧʦʨʦʜʘʭ, ʘʢʫʩʪʠʯʥʫ ʪʘ ʧʨʫʞʥʫ ʩʠʤʝʪ-

ʨʽʶ ʪʘ ʪʝʢʩʪʫʨʫ ʧʦʨʽʜ.  

ʅʘʚʝʜʝʥʘ ʤʝʪʦʜʠʢʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʘʢʫʩʪʠʯʥʦʛʦ ʪʝʢʩʪʫʨʥʦʛʦ ʪʘ ʪʝʢʪʦʥʦʬʘʮʽʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʛʽʨʩʴʢʠʭ 

ʧʦʨʽʜ, ʚʽʜʪʚʦʨʶʚʘʪʠ ʪʝʢʪʦʥʽʯʥʫ ʧʨʠʨʦʜʫ ʫʤʦʚ ʾʭ ʬʦʨʤʫʚʘʥʥʷ ʽ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʚʠʨʽʰʫʻ ʽʥʰʽ ʛʝʦʣʦʛʽʯʥʽ ʟʘʜʘʯʽ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʥʽʟʦʪʨʦʧʽʷ, ʧʨʫʞʥʽ ʧʦʩʪʽʡʥʽ, ʪʝʢʪʦʥʦʬʘʮʽʘʣʴʥʠʡ ʘʥʘʣʽʟ. 

ɼ.ɸ. ɹʝʟʨʦʜʥʳʡ. ʆʉʆɹɽʅʅʆʉʊʀ ʀʉʉʃɽɼʆɺɸʅʀʗ ʋʇʈʋɻʆʁ ɸʅʀɿʆʊʈʆʇʀʀ ɻʆʈʅʓʍ ʇʆʈʆɼ ɼʃʗ ʈɽ-

ʐɽʅʀʗ ɿɸɼɸʏ ɸʂʋʉʊʀʏɽʉʂʆɻʆ ʊɽʂʉʊʋʈʅʆɻʆ ɸʅɸʃʀɿɸ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʠ ʠʟʫʯʝʥʠʷ ʫʧʨʫ-

ʛʦʡ ʘʥʠʟʦʪʨʦʧʠʠ ʛʦʨʥʳʭ ʧʦʨʦʜ, ʢʦʪʦʨʘʷ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʧʝʪʨʦʘʢʫʩʪʠʯʥʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʧʨʠʚʝʜʝʥʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʨʫʛʠʤʠ ʤʝʪʦʜʘʤʠ ʧʝʪʨʦʬʠʟʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʄʝʪʦʜʠʢʘ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ 

ʠʟʤʝʨʝʥʠʡ ʩʢʦʨʦʩʪʝʡ ʢʚʘʟʠʧʨʦʜʦʣʴʥʳʭ ʠ ʢʚʘʟʠʧʦʧʝʨʝʯʥʳʭ ʚʦʣʥ ʟʘʚʠʩʠʪ ʦʪ ʭʘʨʘʢʪʝʨʘ ʘʥʠʟʦʪʨʦʧʥʦʩʪʠ ʧʦʨʦʜʳ. ʆʙʨʘʟʮʳ 

ʤʦʛʫʪ ʠʩʩʣʝʜʦʚʘʪʴʩʷ ʚ ʬʦʨʤʝ ʮʠʣʠʥʜʨʘ, ʢʫʙʘ ʠʣʠ ʢʫʙʦʨʦʤʙʦʜʦʜʝʢʘʝʜʨʘ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʘʪʴ ʠʩʯʝʨʧʳʚʘʶʱʫʶ 

ʠʥʬʦʨʤʘʮʠʶ ʦʙ ʘʥʠʟʦʪʨʦʧʠʠ ʫʧʨʫʛʠʭ ʚʦʣʥ ʚ ʛʦʨʥʳʭ ʧʦʨʦʜʘʭ, ʘʢʫʩʪʠʯʝʩʢʦʡ ʠ ʫʧʨʫʛʦʡ ʩʠʤʤʝʪʨʠʠ ʠ ʪʝʢʩʪʫʨʳ ʧʦʨʦʜ. 

ʇʨʠʚʝʜʝʥʥʘʷ ʤʝʪʦʜʠʢʘ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʚʝʜʝʥʠʷ ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʪʝʢʩʪʫʨʥʦʛʦ ʠ ʪʝʢʪʦʥʦʬʘʮʠʘʣʴʥʦʛʦ ʘʥʘʣʠʟʘ 

ʛʦʨʥʳʭ ʧʦʨʦʜ, ʚʦʩʧʨʦʠʟʚʦʜʠʪʴ ʪʝʢʪʦʥʠʯʝʩʢʫʶ ʧʨʠʨʦʜʫ ʫʩʣʦʚʠʡ ʠʭ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʨʝʰʘʝʪ ʜʨʫʛʠʝ ʛʝʦʣʦʛʠ-

ʯʝʩʢʠʝ ʟʘʜʘʯʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʘʥʠʟʦʪʨʦʧʠʷ, ʫʧʨʫʛʠʝ ʧʦʩʪʦʷʥʥʳʝ, ʪʝʢʪʦʥʦʬʘʮʠʘʣʴʥʳʡ ʘʥʘʣʠʟ. 

 

ʉʪʘʥ ʧʨʦʙʣʝʤʠ ɼʦʩʣʽʜʞʝʥʥʷ ʘʥʽʟʦʪʨʦʧʽʾ 

ʧʨʫʞʥʠʭ ʭʚʠʣʴ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ï ʜʞʝʨʝʣʦ ʮʽʥʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʛʝʦʜʠʥʘʤʽʯʥʽ ʫʤʦʚʠ ʾʭ ʬʦʨʤʫ-

ʚʘʥʥʷ ʽ ʧʨʝʜʩʪʘʚʣʷʻ ʽʥʪʝʨʝʩ ʜʦ ʟôʷʩʫʚʘʥʥʷ ʩʝʡʩ-

ʤʽʯʥʦʾ ʘʥʽʟʦʪʨʦʧʽʾ ʟʝʤʥʠʭ ʥʘʜʨ. ʅʘʷʚʥʽʩʪʴ ʘʥʽ-

ʟʦʪʨʦʧʽʾ ʧʨʫʞʥʠʭ ʭʚʠʣʴ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʘʷʚʥʽʩʪʴ 

ʚ ʛʝʦʣʦʛʽʯʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʚʧʦʨʷʜʢʦʚʘʥʦʩʪʝʡ 

ʨʽʟʥʦʤʘʥʽʪʥʦʾ ʬʽʟʠʯʥʦʾ ʧʨʠʨʦʜʠ. ʊʠʧʠ ʫʧʦʨʷʜ-

ʢʦʚʘʥʦʩʪʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʤʝʭʘʥʟ̔ʤʦʤ ʜʝʬʦʨʤʘʮʽʾ 

ʛʝʦʣʦʛʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɹʘʛʘʪʦʯʠʩʝʣʴʥʽ ʫʣʴʪʨʘʟʚʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʷʢʽ ʘʢʪʠʚʥʦ ʨʦʟʧʦʯʘʣʠʩʷ ʚ ʩʝʨʝ-

ʜʠʥʽ ʍʍ-ʛʦ ʩʪʦʨʽʯʯʷ ʽ ʧʦʚôʷʟʘʥʽ ʟ ʽʤʝʥʘʤʠ ɸʣʝʢ-

ʩʘʥʜʨʦʚʘ ʂ.ʉ., ɹʘʙʫʰʢʠ ɺ., ɹʘʶʢ ɭ.ɯ., ɹʝʣʽʢʦ-

ʚʘ ɹ.ʇ., ɹʝʨʯʘ ɯ., ɻʦʨʙʘʮʝʚʠʯʘ ʌ.ʌ., ʂʨʽʩʪʝʥʩʝʥʘ 

ʅ., ʇʨʦʜʘʡʚʦʜʠ ɻ.ʊ., ʇʨʦʩʘ ɿ. ʪʘ ʽʥʰʠʭ ʧʦʢʘʟʘ-

ʣʠ, ʱʦ ʜʣʷ ʚʠʯʝʨʧʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʟʠʤʫʪʘ-

ʣʴʥʦʾ ʘʥʽʟʦʪʨʦʧʽʾ ʰʚʠʜʢʦʩʪʝʡ ʨʽʟʥʠʭ ʪʠʧʽʚ ʧʨʫ-

ʞʥʠʭ ʭʚʠʣʴ ʥʝʦʙʭʽʜʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʪʦʜʠ, 

ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʟʥʘʯʝʥʥʷ ʧʦʚʥʦʛʦ ʥʘʙʦʨʫ 

ʢʦʤʧʦʥʝʥʪ ʤʘʪʨʠʮʽ ʧʨʫʞʥʠʭ ʧʦʩʪʽʡʥʠʭ ʛʽʨʩʴʢʦʾ 

ʧʦʨʦʜʠ. 

ɼʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʘʥʽ-

ʟʦʪʨʦʧʽʾ ʧʨʫʞʥʠʭ ʧʦʩʪʽʡʥʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʚ 

ʨʽʟʥʠʭ ʤʦʜʠʬʽʢʘʮʽʷʭ, ʚ ʦʩʥʦʚʥʦʤʫ, ʟʘʩʪʦʩʦʚʫ-

ʶʪʴ ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʠ [1]: 

¶ ʤʝʪʦʜ ʦʨʪʦʛʦʥʘʣʴʥʠʭ ʥʘʧʨʷʤʢʽʚ; 

¶ ʤʝʪʦʜ ʩʬʝʨʠ; 

¶ ʘʢʫʩʪʦʧʦʣʷʨʠʟʘʮʽʡʥʠʡ ʤʝʪʦʜ; 

¶ ʤʝʪʦʜ ʦʩʦʙʣʠʚʠʭ ʥʘʧʨʷʤʢʽʚ; 

¶ ʽʥʚʘʨʽʘʥʪʥʦ-ʧʦʣʷʨʠʟʘʮʽʡʥʠʡ ʤʝʪʦʜ. 

ɺ ʤʝʪʦʜʽ ʦʨʪʦʛʦʥʘʣʴʥʠʭ ʥʘʧʨʷʤʢʽʚ 

(ɹʝʨʯ ʌ. ʪʘ ʽʥʰʽ) ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʚʠʤʽʨʶʚʘʥ-

ʥʷ ʰʚʠʜʢʦʩʪʝʡ ʧʦʚʟʜʦʚʞʥʽʭ ʪʘ ʧʦʧʝʨʝʯʥʠʭ 

ʭʚʠʣʴ ʟʜʽʡʩʥʶʶʪʴ ʫ ʪʨʴʦʭ ʚʟʘʻʤʥʦ ʦʨʪʦʛʦʥʘʣʴ-

ʥʠʭ ʦʨʽʻʥʪʦʚʘʥʠʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʟʨʘʟʢʘʭ, ʱʦ 

ʚʠʛʦʪʦʚʣʝʥʽ ʟ ʦʜʥʦʛʦ ʙʣʦʢʫ ʧʦʨʦʜʠ, ʽ ʾʭʥʷ ʦʨʽʻʥ-

ʪʘʮʽʷ ʫʟʛʦʜʞʝʥʘ ʽʟ ʝʣʝʤʝʥʪʘʤʠ ʪʝʢʩʪʫʨʠ ʛʽʨʩʴʢʦʾ 

ʧʦʨʦʜʠ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʷʚʠʪʠ ʥʘʷʚʥʽʩʪʴ 

ʘʥʽʟʦʪʨʦʧʽʾ ʽ ʟʨʦʙʠʪʠ ʥʘʙʣʠʞʝʥʫ ʦʮʽʥʢʫ ʢʦʝʬʽ-

ʮʽʻʥʪʫ ʘʥʽʟʦʪʨʦʧʽʾ ʧʨʫʞʥʠʭ ʭʚʠʣʴ, ʧʨʦʪʝ ʤʝʪʦʜ 

ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʩʪʦʨʦʚʠʡ ʘʥʘʣʽʟ ʰʚʠʜʢʦʩʪʝʡ 

ʧʨʫʞʥʠʭ ʭʚʠʣʴ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʦʚʥʦʛʦ ʥʘʙʦʨʫ 

ʤʘʪʨʠʮʽ ʧʨʫʞʥʠʭ ʧʦʩʪʽʡʥʠʭ. 

ɺʠʟʥʘʯʝʥʥʷ ʘʥʽʟʦʪʨʦʧʽʾ ʰʚʠʜʢʦʩʪʝʡ ʧʦ-

ʚʟʜʦʚʞʥʽʭ ʭʚʠʣʴ ʫ ʤʝʪʦʜʽ ʩʬʝʨʠ (ʇʨʦʩ ɿ., ɹʘʙʫʰ-

ʢʘ ɺ. ʪʘ ʽʥʰʽ) ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʟʨʘʟʢʘʭ, ʱʦ ʤʘ-

ʶʪʴ ʬʦʨʤʫ ʢʫʣʽ. ʄʝʪʦʜ ʟʘʙʝʟʧʝʯʫʻ ʚʠʟʥʘʯʝʥʥʷ 

ʜʝʪʘʣʴʥʦʛʦ ʧʨʦʩʪʦʨʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʰʚʠʜʢʦʩʪʝʡ 

ʢʚʘʟʽʧʦʚʟʜʦʚʞʥʽʭ ʭʚʠʣʴ ʪʘ ʢʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʢʦ-

ʝʬʽʮʽʻʥʪʘ ʘʥʽʟʦʪʨʦʧʽʾ ʢʚʘʟʽʧʦʚʟʜʦʚʞʥʽʭ ʭʚʠʣʴ, 

ʘʣʝ ʥʝʤʦʞʣʠʚʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʰʚʠʜʢʦʩʪʝʡ ʧʦ-

ʧʝʨʝʯʥʠʭ ʭʚʠʣʴ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʨʦʟʨʘʭʫʥʢʫ ʧʨʫ-

ʞʥʠʭ ʤʦʜʫʣʽʚ ʪʘ ʧʦʚʥʦʛʦ ʥʘʙʦʨʫ ʢʦʤʧʦʥʝʥʪ ʤʘ-

ʪʨʠʮʽ ʧʨʫʞʥʠʭ ʧʦʩʪʽʡʥʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ. 

ɺ ʘʢʫʩʪʦʧʦʣʷʨʠʟʘʮʽʡʥʦʤʫ ʤʝʪʦʜʽ (ɻʦʨʙʘʮʝ-

ʚʠʯ ʌ.ʌ. ʪʘ ʽʥʰʽ) ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʫʞʥʦʾ ʘʥʽʟʦʪʨʦ-

ʧʽʾ ʤʽʥʝʨʘʣʽʚ ʽ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠ-

ʚʯʝʥʥʽ ʷʚʠʱʘ ʨʦʟʱʝʧʣʝʥʥʷ ʭʚʠʣʴ ʪʽʣʴʢʠ ʧʦʧʝʨʝʯ-

ʥʦʾ ʧʦʣʷʨʠʟʘʮʽʾ. ɺʠʟʥʘʯʘʻʪʴʩʷ ʥʘʷʚʥʽʩʪʴ ʘʥʽʟʦʪʨʦ-
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ʧʽʾ, ʯʠʩʣʦ ʽ ʧʨʦʩʪʦʨʦʚʘ ʦʨʽʻʥʪʘʮʽʷ ʝʣʝʤʝʥʪʽʚ ʧʨʫ-

ʞʥʦʾ ʩʠʤʝʪʨʽʾ ʩʝʨʝʜʦʚʠʱʘ. ʉʫʪʪʻʚʠʤ ʥʝʜʦʣʽʢʦʤ 

ʤʝʪʦʜʫ ʻ ʩʢʣʘʜʥʽʩʪʴ ʨʦʟʨʽʟʥʝʥʥʷ ʝʬʝʢʪʽʚ ʣʽʥʽʡʥʦʾ 

ʘʥʽʟʦʪʨʦʧʽʾ ʧʦʛʣʠʥʘʥʥʷ ʪʘ ʧʨʫʞʥʦʾ ʘʥʽʟʦʪʨʦʧʽʾ, ʘ 

ʪʘʢʦʞ ʥʝʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʧʦʚʥʦʛʦ ʥʘʙʦʨʫ 

ʤʘʪʨʠʮʽ  ʢʦʤʧʦʥʝʥʪ ʧʨʫʞʥʠʭ ʧʦʩʪʽʡʥʠʭ ʜʣʷ ʚʠʧʘ-

ʜʢʫ ʥʠʟʴʢʦʩʠʤʝʪʨʠʯʥʠʭ ʩʝʨʝʜʦʚʠʱ. 

ɺ ʤʝʪʦʜʽ ʦʩʦʙʣʠʚʠʭ ʥʘʧʨʷʤʢʽʚ (ɸʣʝʢʩʘʥʜ-

ʨʦʚ ʂ.ʉ., ɹʻʣʽʢʦʚ ɹ.ʇ., ʂʨʠʩʪʝʥʩʝʥ ʅ., ʈʘʤʘʥʘʥʘ-

ʪʘʥʜʨʦ ʈ., ʈʠʞʦʚʘ ʊ.ɺ., ʐʘʙʘʥʦʚʘ ɸ.ʆ. ʪʘ ʽʥʰʽ) [2] 

ʰʚʠʜʢʦʩʪʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʨʫʞʥʠʭ ʭʚʠʣʴ ʚʠʤʽ-

ʨʶʶʪʴʩʷ ʚ ʦʩʦʙʣʠʚʠʭ ʥʘʧʨʷʤʢʘʭ, ʱʦ ʩʫʚʦʨʦ ʫʟʛʦ-

ʜʞʝʥʽ ʽʟ ʝʣʝʤʝʥʪʘʤʠ ʩʠʤʝʪʨʽʾ ʩʪʨʫʢʪʫʨʠ ʤʽʥʝʨʘʣʽʚ 

ʽ ʪʝʢʩʪʫʨʠ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʷʢʽʩʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʧʨʠ ʚʠʚʯʝʥʥʽ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʝʣʝʤʝʥʪʠ 

ʩʠʤʝʪʨʽʾ ʪʝʢʩʪʫʨ ʷʢʠʭ ʚʽʜʦʤʽ. ɹʝʟʧʝʨʝʯʥʦʶ ʧʝʨʝ-

ʚʘʛʦʶ ʤʝʪʦʜʫ ʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʧʦʚʥʦʛʦ 

ʥʘʙʦʨʫ ʧʨʫʞʥʠʭ ʧʦʩʪʽʡʥʠʭ ʜʣʷ ʪʝʢʩʪʫʨ ʛʽʨʩʴʢʠʭ 

ʧʦʨʽʜ ʽʟ ʚʽʜʦʤʦʶ ʧʨʦʩʪʦʨʦʚʦʶ ʦʨʽʻʥʪʘʮʽʻʶ ʝʣʝ-

ʤʝʥʪʽʚ ʩʠʤʝʪʨʽʾ. ɸʣʝ ʫ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʩʠʤʝʪʨʽʷ 

ʪʝʢʩʪʫʨʠ ʛʽʨʩʴʢʦʾ ʧʦʨʦʜʠ ʽ ʧʨʦʩʪʦʨʦʚʘ ʦʨʽʻʥʪʘʮʽʷ 

ʾʾ ʝʣʝʤʝʥʪʽʚ ʥʝʚʽʜʦʤʽ, ʪʦ ʤʝʪʦʜ ʦʩʦʙʣʠʚʠʭ ʥʘʧʨʷ-

ʤʢʽʚ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʥʝʤʦʞʣʠʚʦ. 

ɯʥʚʘʨʽʘʥʪʥʦ-ʧʦʣʷʨʠʟʘʮʽʡʥʠʡ ʤʝʪʦʜ (ʇʨʦʜʘʡ-

ʚʦʜʘ ɻ.ʊ., ɺʠʞʚʘ ʉ.ɸ., ɹʝʟʨʦʜʥʠʡ ɼ.ɸ.) [1] ʟʘʙʝʟ-

ʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʧʦʚʥʦʛʦ ʥʘʙʦʨʫ 

ʧʨʫʞʥʠʭ ʧʦʩʪʽʡʥʠʭ ʽ ʩʠʤʝʪʨʽʾ ʪʝʢʩʪʫʨʠ ʛʽʨʩʴʢʠʭ 

ʧʦʨʽʜ ʰʣʷʭʦʤ ʚʠʤʨ̔ʶʚʘʥʥʷ ʬʘʟʦʚʠʭ ʰʚʠʜʢʦʩʪʝʡ 

ʨʽʟʥʦʾ ʧʦʣʷʨʠʟʘʮʽʾ ʚ 9-ʪʠ ʥʘʧʨʷʤʢʘʭ ʢʫʙʦʨʦʤʙʦ-

ʜʦʜʝʢʘʝʜʨʘ. ʅʘʚʽʪʴ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʘʧʨʽʦʨʥʦʾ ʽʥʬʦ-

ʨʤʘʮʽʾ ʧʨʦ ʩʠʤʝʪʨʽʶ ʪʝʢʩʪʫʨʠ ʛʽʨʩʴʢʦʾ ʧʦʨʦʜʠ ʥʝ-

ʤʘʻ ʥʝʦʙʭʽʜʥʦʩʪʽ ʫʟʛʦʜʞʝʥʥʷ ʥʘʧʨʷʤʢʽʚ ʚʠʤʽʨʶ-

ʚʘʥʥʷ ʰʚʠʜʢʦʩʪʝʡ ʽʟ ʧʨʦʩʪʦʨʦʚʠʤ ʧʦʣʦʞʝʥʥʷʤ 

ʝʣʝʤʝʥʪʽʚ ʩʠʤʝʪʨʽʾ. ɺʠʟʥʘʯʝʥʥʷ ʧʦʚʥʦʛʦ ʥʘʙʦʨʫ 

ʤʘʪʨʠʮʽ ʨʝʛʫʣʷʨʥʦʾ ʩʢʣʘʜʦʚʦʾ ʝʬʝʢʪʠʚʥʦʛʦ ʪʝʥʟʦ-

ʨʘ ʧʨʫʞʥʠʭ ʧʦʩʪʽʡʥʠʭ ʪʝʢʩʪʫʨ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʟʘ-

ʙʝʟʧʝʯʫʻ ʧʦʚʥʠʡ ʨʦʟʚôʷʟʦʢ ʟʘʜʘʯʽ ʚʠʟʥʘʯʝʥʥʷ ʧʘ-

ʨʘʤʝʪʨʽʚ ʘʥʽʟʦʪʨʦʧʽʾ ʧʨʫʞʥʠʭ ʭʚʠʣʴ, ʚʢʣʶʯʘʶʯʠ 

ʧʦʙʫʜʦʚʫ ʩʪʝʨʝʦʧʨʦʝʢʮʽʡ ʽʟʦʣʽʥʽʡ ʽʥʜʠʢʘʪʨʠʩ ʬʘ-

ʟʦʚʠʭ ʰʚʠʜʢʦʩʪʝʡ ʢʚʘʟʽʧʦʚʟʜʦʚʞʥʽʭ ʽ ʢʚʘʟʽʧʦʧʝ-

ʨʝʯʥʠʭ ʭʚʠʣʴ, ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʫ 

ʧʨʫʞʥʦʾ ʘʥʽʟʦʪʨʦʧʽʾ, ʢʫʪʘ ʚʽʜʭʠʣʝʥʥʷ ʚʝʢʪʦʨʘ 

ʧʨʫʞʥʠʭ ʟʤʽʱʝʥʴ ʚʽʜ ʥʘʧʨʷʤʢʫ ʭʚʠʣʴʦʚʦʾ ʥʦʨʤʘ-

ʣʽ. ɹʝʟʧʝʨʝʯʥʦʶ ʧʝʨʝʚʘʛʦʶ ʽʥʚʘʨʽʘʥʪʥʦ-

ʧʦʣʷʨʠʟʘʮʽʡʥʦʛʦ ʤʝʪʦʜʘ ʻ ʤʦʞʣʠʚʽʩʪʴ ʢʽʣʴʢʽʩʥʦʾ 

ʦʮʽʥʢʠ ʨʝʛʫʣʷʨʥʦʾ ʽ ʬʣʫʢʪʫʘʮʽʡʥʦʾ ʩʢʣʘʜʦʚʠʭ 

ʝʬʝʢʪʠʚʥʦʾ ʬʘʟʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʧʨʫʞʥʦʾ ʭʚʠʣʽ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʨʦʟʨʽʟʥʝʥʥʷ ʝʬʝʢʪʽʚ ʘʥʽʟʦʪʨʦʧʽʾ ʥʝʦʜ-

ʥʦʨʽʜʥʦʩʪʝʡ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʘʢʫʩʪʠʯ-

ʥʦʾ ʽ ʧʨʫʞʥʦʾ ʩʠʤʝʪʨʽʾ ʪʝʢʩʪʫʨʠ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ 

ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʘʧʨʦ̔ʨʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʽ ʜʦʚʽʣʴʥʽʡ 

ʦʨʽʻʥʪʘʮʽʾ ʣʘʙʦʨʘʪʦʨʥʦʾ ʩʠʩʪʝʤʠ ʢʦʦʨʜʠʥʘʪ. 

ɺ ʨʦʙʦʪʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʦʩʦ-

ʙʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʝʡʩʤʦʘʢʫʩʪʠʯʥʦʛʦ ʽʥʚʘ-

ʨʽʘʥʪʥʦ-ʧʦʣʷʨʠʟʘʮʽʡʥʦʛʦ ʤʝʪʦʜʫ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʟʘʜʘʯ ʪʝʢʩʪʫʨʥʦʛʦ ʘʥʘʣʽʟʫ ʜʝʬʦʨʤʘʮʽʡ ʛʽʨʩʴʢʠʭ 

ʧʦʨʽʜ.  

ʊʝʢʪʦʥʽʯʥʽ ʜʝʬʦʨʤʘʮʽʾ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ ʧʨʦ-

ʷʚʣʷʶʪʴʩʷ ʚ ʦʨʽʻʥʪʘʮʽʾ ʢʨʠʩʪʘʣʦʛʨʘʬʽʯʥʠʭ ʦʩʝʡ 

ʤʽʥʝʨʘʣʽʚ, ʫ ʚʠʜʦʚʞʝʥʥʽ ʘʙʦ ʩʧʣʶʱʫʚʘʥʥʽ ʧʦ-

ʨʦʜʦʪʚʽʨʥʠʭ ʤʽʥʝʨʘʣʽʚ ʪʘ ʬʦʨʤʫʚʘʥʥʽ ʤʘʢʨʦ- ʽ 

ʤʽʢʨʦʪʨʽʱʠʥ, ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʜʝʬʦʨʤʘʮʽʡ ʽ ʪʝʨʤʦʜʠʥʘʤʽʯʥʠʭ ʫʤʦʚ (ʪʝʤʧʝʨʘ-

ʪʫʨʠ, ʥʘʧʨʫʞʝʥʦʛʦ ʩʪʘʥʫ). ɼʣʷ ʾʭʥʴʦʛʦ ʚʠʚʯʝʥ-

ʥʷ ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʝʪʦʜʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʽ ʪʝʢʪʦ-

ʥʦʬʘʮʽʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ. ɺ ʦʩʥʦʚʫ ʦʩʪʘʥʥʴʦʛʦ 

ʧʦʢʣʘʜʝʥʦ ʢʽʣʴʢʽʩʥʽ ʦʟʥʘʢʠ ʜʝʬʦʨʤʘʮʽʡ, ʪʝʢʩʪʫ-

ʨʥʦ-ʩʪʨʫʢʪʫʨʥʽ ʪʘ ʤʽʥʝʨʘʣʴʥʽ ʟʤʽʥʠ ʧʦʨʽʜ, ʷʢʽ 

ʩʫʧʨʦʚʦʜʞʫʶʪʴ ʮʽ ʜʝʬʦʨʤʘʮʽʾ. 

ʄʽʞ ʩʪʨʫʢʪʫʨʦʶ, ʩʢʣʘʜʦʤ ʽ ʩʪʫʧʝʥʝʤ ʜʝ-

ʬʦʨʤʘʮʽʾ, ʽʩʥʫʻ ʟʘʢʦʥʦʤʽʨʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ. ʊʘʢ, 

ʩʠʣʴʥʦ ʜʝʬʦʨʤʦʚʘʥʽ ʧʦʨʦʜʠ ʬʦʨʤʫʶʪʴʩʷ ʚ ʫʤʦ-

ʚʘʭ ʙʽʣʴʰ ʥʠʟʴʢʠʭ ʪʠʩʢʽʚ ʽ ʪʝʤʧʝʨʘʪʫʨ, ʥʽʞ 

ʤʝʥʰ ʜʝʬʦʨʤʦʚʘʥʽ ʧʦʨʦʜʠ [3 ï 5]. ʇʨʦʮʝʩʠ ʢʘ-

ʪʘʢʣʘʟʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʪʝʢʩʪʫʨʥʠʤʠ ʟʤʽʥʘʤʠ 

ʧʦʨʽʜ ʽ ʤʽʥʝʨʘʣʽʚ (ʟʦʢʨʝʤʘ ʢʚʘʨʮʫ): ʨʦʟʛʥʝʡʩʫ-

ʚʘʥʥʷʤ, ʧʝʨʝʦʨʽʻʥʪʘʮʽʻʶ ʢʨʠʩʪʘʣʽʚ ʤʽʥʝʨʘʣʽʚ ʽ 

ʟʤʽʥʦʶ ʾʭ ʨʦʟʤʽʨʽʚ ʪʘ ʬʦʨʤʠ.  

ʈʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ ʘʢʫʩʪʠʯʥʦʛʦ ʪʝʢʩʪʫ-

ʨʥʦʛʦ ʘʥʘʣʽʟʫ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʫʚʘʪʠ ʚʠʯʝ-

ʨʧʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʘʥʽʟʦʪʨʦʧʽʶ ʧʨʫʞʥʠʭ 

ʭʚʠʣʴ ʚ ʛʽʨʩʴʢʠʭ ʧʦʨʦʜʘʭ, ʚʠʟʥʘʯʘʪʠ ʧʨʫʞʥʫ 

ʩʠʤʝʪʨʽʶ ʪʘ ʪʝʢʩʪʫʨʫ ʧʦʨʽʜ. ʎʷ ʽʥʬʦʨʤʘʮʽʷ 

ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʘ ʧʨʠ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʛʝʦʬʽʟʠʯ-

ʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʦʪʨʠʤʘʥʦʾ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʷʭ 

ʧʦʨʽʜ ʥʘ ʟʥʘʯʥʠʭ ʛʣʠʙʠʥʘʭ ʽ ʚ ʩʢʣʘʜʥʠʭ ʛʝʦʣʦ-

ʛʽʯʥʠʭ ʫʤʦʚʘʭ, ʟʦʢʨʝʤʘ, ʜʣʷ ʪʝʢʪʦʥʦʬʘʮʽʘʣʥɹʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʧʦʨʽʜ. 

ʊʝʭʥʦʣʦʛʽʷ ʪʘʢʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʨʠʩ. 1) 

ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ 2 ʙʣʦʢʠ:  

¶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʚʠʤʽʨʶʚʘʥʥʷ ʰʚʠʜ-

ʢʦʩʪʝʡ ʢʚʘʟʽʧʦʚʟʜʦʚʞʥʽʭ ʽ ʢʚʘʟʽʧʦʧʝʨʝʯʥʠʭ 

ʭʚʠʣʴ; 

¶ ʦʙʨʦʙʢʘ ʽ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʝʢʩʧʝʨʠʤʝʥʪʘ-

ʣʴʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʋ ʢʚʘʟʽʦʜʥʦʨʽʜʥʦʤʫ ʘʥʽʟʦʪʨʦʧʥʦʤʫ ʩʝʨʝʜʦ-

ʚʠʱʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʜʦʩʠʪʴ ʽʥʪʝʥʩʠʚʥʽ ʝʬʝʢʪʠ 

ʘʢʫʩʪʠʯʥʦʛʦ ʜʚʦʧʨʦʤʝʥʝʚʦʛʦ ʟʘʣʦʤʣʝʥʥʷ, ʦʩʦʙ-

ʣʠʚʽ ʥʘʧʨʷʤʢʠ ʚʠʟʥʘʯʠʪʠ ʚʘʞʢʦ. ʂʨʽʤ ʪʦʛʦ ʧʨʠ 

ʚʠʤʽʨʶʚʘʥʥʷʭ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽʤ-

ʧʫʣʴʩʠ ʚʝʣʠʢʦʾ ʪʨʠʚʘʣʦʩʪʽ, ʽ ʪʦʤʫ ʟʘʜʘʯʘ ʚʠʤʽʨʫ 

ʬʘʟʦʚʠʭ ʝʬʝʢʪʠʚʥʠʭ ʢʚʘʟʽʧʦʧʝʨʝʯʥʠʭ ʭʚʠʣʴ 

ʚʚʘʞʘʻʪʴʩʷ ʦʩʦʙʣʠʚʦ ʚʘʞʢʦʶ. ɺʽʜ ʪʦʯʥʦʩʪʽ ʚʠ-

ʤʽʨʶʚʘʥʥʷ ʬʘʟʦʚʠʭ ʰʚʠʜʢʦʩʪʝʡ ʧʨʫʞʥʠʭ ʭʚʠʣʴ 

ʽʩʪʦʪʥʦ ʟʤʽʥʶʶʪʴʩʷ ʚ ʙʽʣʴʰʽʡ ʘʙʦ ʤʝʥʰʽʡ ʤʽʨʽ 

ʬʘʢʪʠʯʥʦ ʚʩʽ ʧʘʨʘʤʝʪʨʠ ʘʢʫʩʪʠʯʥʦʾ ʽ ʧʨʫʞʥʦʾ 

ʘʥʽʟʦʪʨʦʧʽʾ, ʱʦ ʚʥʦʩʠʪʴ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʽʥʪʝ-

ʨʧʨʝʪʘʮʽʶ ʜʘʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

ʄʝʪʦʜʠʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʚʠʤʽʨʶʚʘʥʴ 

ʰʚʠʜʢʦʩʪʝʡ 

ɿ ʰʪʫʬʘ ʛʽʨʩʴʢʦʾ ʧʦʨʦʜʠ ʥʘ ʢʘʤʝʥʝʨʽʟʥʦʤʫ 

ʚʝʨʩʪʘʪʽ ʚʠʛʦʪʦʚʣʷʻʪʴʩʷ ʟʨʘʟʦʢ. ʌʦʨʤʘ ʟʨʘʟʢʘ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʘʥʽʟʦʪʨʦʧʥʦʩʪʽ ʧʦʨʦʜʠ, 

ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ. 
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ʈʠʩ. 1. ʉʭʝʤʘ ʪʝʭʥʦʣʦʛʽʾ ʘʢʫʩʪʠʯʥʦʛʦ ʪʝʢʩʪʫʨʥʦʛʦ ʘʥʘʣʽʟʫ. 

 

ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʛʝʦʣʦʛʽʯʥʝ ʩʝʨʝʜʦʚʠʱʝ 

ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ ʷʢ ʽʟʦʪʨʦʧʥʝ, ʜʦʩʪʘʪʥʴʦ ʧʨʦ-

ʚʦʜʠʪʠ ʚʠʤʽʨʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʝʡ ʧʦʚʟʜʦʚʞʥʴʦʾ 

ʪʘ ʧʦʧʝʨʝʯʥʠʭ ʭʚʠʣʴ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʬʦʨʤʘ 

ʟʨʘʟʢʘ ʤʘʻ ʙʫʪʠ ʮʠʣʽʥʜʨʠʯʥʦʶ. 

ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʛʨʫʧʘ ʩʠʤʝʪʨʽʾ ʧʦʨʦʜʠ 

ʦʧʠʩʫʻʪʴʩʷ ʢʫʙʽʯʥʦʶ, ʧʨʦʚʦʜʷʪʴʩʷ ʚʠʤʽʨʶʚʘʥʥʷ 

ʫ ʪʨʴʦʭ ʚʟʘʻʤʥʦ ʦʨʪʦʛʦʥʘʣʴʥʠʭ ʥʘʧʨʷʤʢʘʭ ʽ ʬʦ-

ʨʤʘ ʟʨʘʟʢʘ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʢʫʙʘ, ʘʙʦ 3 

ʮʠʣʽʥʜʨʽʚ ʚʟʜʦʚʞ ʪʨʴʦʭ ʚʟʘʻʤʥʦ ʦʨʪʦʛʦʥʘʣʴʥʠʭ 

ʥʘʧʨʷʤʢʽʚ. 

ʋ ʨʝʰʪʽ ʚʠʧʘʜʢʽʚ, ʢʦʣʠ ʪʠʧ ʩʠʤʝʪʨʽʾ ʥʠʞʯʝ 

ʘʙʦ ʥʝʚʽʜʦʤʠʡ, ʛʝʦʣʦʛʽʯʥʝ ʩʝʨʝʜʦʚʠʱʝ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʘʥʽʟʦʪʨʦʧʥʠʤ ʽ ʟʨʘʟʦʢ ʚʠʛʦʪʦʚʣʷʶʪʴ ʫ 

ʚʠʛʣʷʜʽ ʢʫʙʦʨʦʤʙʦʜʦʜʝʢʘʝʜʨʘ.  

ʋʣʴʪʨʘʟʚʫʢʦʚʘ ʘʧʘʨʘʪʫʨʘ ʜʣʷ ʚʠʤʽʨʽʚ ʰʚʠ-

ʜʢʦʩʪʽ ʟʘʙʝʟʧʝʯʫʻ ʬʦʨʤʫʚʘʥʥʷ ʜʦʩʪʘʪʥʴʦ ʰʠ-

ʨʦʢʦʛʦ ʥʘʙʦʨʫ ʯʘʩʪʦʪ ʟʘʧʦʚʥʝʥʥʷ ʽ ʪʨʠʚʘʣʦʩʪʽ 

ʘʢʫʩʪʠʯʥʠʭ ʽʤʧʫʣʩɹʽʚ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʧʨʠ 

ʚʠʤʽʨʶʚʘʥʥʷʭ. ɼʽʘʧʘʟʦʥ ʯʘʩʪʦʪ ʟʘʧʦʚʥʝʥʥʷ 

ʽʤʧʫʣʴʩʽʚ ʚʽʜ 0,25 ʄɻʮ ʜʦ 5 ʄɻʮ ʟʘʙʝʟʧʝʯʫʻ 

ʫʩʧʽʰʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʬʘʟʦʚʠʭ ʰʚʠʜʢʦʩʪʝʡ ʥʘ 

ʟʨʘʟʢʘʭ ʧʨʘʢʪʠʯʥʦ ʙʫʜʴ-ʷʢʠʭ ʛʝʥʝʪʠʯʥʠʭ ʪʠʧʽʚ 

ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ [1, 2].  

ʉʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʘ ʧʦʭʠʙʢʘ ʚʠʟʥʘʯʝʥʥʷ 

ʰʚʠʜʢʦʩʪʝʡ ʧʦʚʟʜʦʚʞʥʽʭ ʽ ʧʦʧʝʨʝʯʥʠʭ ʭʚʠʣʴ ʫ 

ʢʨʠʩʪʘʣʽʯʥʠʭ ʟʨʘʟʢʘʭ ʥʝ ʧʝʨʝʚʠʱʫʻ 0,4% ʜʣʷ 

ʧʦʚʟʜʦʚʞʥʽʭ ʽ 0.5% ʜʣʷ ʧʦʧʝʨʝʯʥʠʭ ʭʚʠʣʴ. ʋ 

ʦʩʘʜʦʚʠʭ ʧʦʨʦʜʘʭ ʚʦʥʘ ʜʝʱʦ ʚʠʱʘ: 0.5% ʜʣʷ 

ʧʦʚʟʜʦʚʞʥʽʭ ʽ 0.9% ʜʣʷ ʧʦʧʝʨʝʯʥʠʭ ʥʘ ʯʘʩʪʦʪʽ 

0.4ï0.8 ʄɻʮ.  

ʈʦʟʨʦʙʣʝʥʠʡ ʘʣʛʦʨʠʪʤ ʽ ʧʨʦʛʨʘʤʘ ʽʥʚʝʨʩʽʾ 

ʘʟʠʤʫʪʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʢʚʘʟʽʧʦʚʟʜʦʚʞʥʽʭ ʽ 

ʢʚʘʟʽʧʦʧʝʨʝʯʥʠʭ ʰʚʠʜʢʦʩʪʝʡ ʫ ʬʫʥʢʮʽʶ ʨʦʟʧʦ-

ʜʽʣʫ ʦʨʽʻʥʪʘʮʽʾ ʤʽʢʨʦʪʨʽʱʠʥ ʽ ʤʽʥʝʨʘʣʽʚ (ʨʠʩ. 1). 
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ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʧʨʦʚʦʜʠʪʴʩʷ ʚʠʟʥʘʯʝʥʥʷ 

ʘʢʫʩʪʠʯʥʠʭ ʢʦʥʩʪʘʥʪ [1, 6], ʷʢʝ ʤʘʻ ʚʘʞʣʠʚʝ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʣʦʛʦ ʨʷʜʫ ʟʘʜʘʯ: 

¶ ʚʠʙʦʨʫ ʩʪʘʥʜʘʨʪʥʦʾ ʘʢʫʩʪʠʯʥʦʾ ʩʠʩʪʝʤʠ 
ʢʦʦʨʜʠʥʘʪ, 

¶ ʚʠʟʥʘʯʝʥʥʷ ʧʽʜʩʠʩʪʝʤʠ ʩʠʤʝʪʨʽʾ, 

¶ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʤʝʪʦʜʠʢʠ ʫʨʽʚʥʦʚʘʞʝʥʥʷ 
ʬʘʟʦʚʠʭ ʰʚʠʜʢʦʩʪʝʡ ʽ ʪ. .̔ 

ɼʣʷ ʟʛʣʘʜʞʫʚʘʥʥʷ ʬʣʫʢʪʫʘʮʽʡʥʦʾ ʩʢʣʘʜʦʚʦʾ 

ʝʬʝʢʪʠʚʥʦʾ ʬʘʟʦʚʦʾ ʰʚʠʜʢʦʩʪʽ, ʷʢʘ ʦʙʫʤʦʚʣʝʥʘ 

ʥʝʜʦʩʢʦʥʘʣʽʩʪʶ ʪʝʢʩʪʫʨ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʟʘʩʪʦ-

ʩʦʚʫʻʪʴʩʷ ʽʥʚʘʨʽʘʥʪʥʦ-ʧʦʣʷʨʠʟʘʮʽʡʥʠʡ ʤʝʪʦʜ 

[1,6]. 

ɼʣʷ ʘʥʘʣʽʟʫ ʜʝʬʦʨʤʘʮʽʡ ʽ ʩʪʫʧʝʥʽʚ ʜʠʩʣʦ-

ʢʘʮʽʡʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʚ ʘʢʫʩʪʠʯʥʦʤʫ ʪʝʢʩʪʫʨ-

ʥʦʤʫ ʘʥʘʣʽʟʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʘʨʘʤʝʪʨʠ ʘʢʫ-

ʩʪʠʯʥʦʛʦ ʝʣʽʧʩʦʾʜʫ (ʘʢʫʩʪʠʯʥʘ ʣʽʥʽʡʥʽʩʪʴ mL  ʽ 

ʘʢʫʩʪʠʯʥʘ ʩʣʘʥʮʚʁʘʪʽʩʪʴ mS ), ʽʥʪʝʛʨʘʣʴʥʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʘʢʫʩʪʠʯʥʦʾ ʘʥʽʟʦʪʨʦʧʽʾ mA  ʪʘ ʧʨʫʞʥʽ 

ʧʦʩʪʽʡʥʽ ʛʝʦʣʦʛʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ mnC . 

ʆʙʨʦʙʢʘ ʽ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʝ-

ʪʨʦʘʢʫʩʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥ ɹ

ɿʛʦʨʪʢʘ ʘʢʫʩʪʠʯʥʦʛʦ ʪʝʥʟʦʨʫ m̔ ʻ ʽʥʚʘʨʽʘʥ-

ʪʦʤ. ʆʪʞʝ, ʚ ʙʫʜʴ-ʷʢʠʭ ʪʨʴʦʭ ʚʟʘʻʤʥʦ ʦʨʪʦʛʦʥʘ-

ʣʴʥʠʭ ʥʘʧʨʷʤʢʘʭ ʭʚʠʣʴʦʚʦʾ ʥʦʨʤʘʣʽ ʩʫʤʘ ʢʚʘʜ-

ʨʘʪʽʚ ʬʘʟʦʚʠʭ ʰʚʠʜʢʦʩʪʝʡ ʽʟʦʥʦʨʤʘʣʴʥʠʭ ʭʚʠʣʴ 

ʙʫʜʝ ʧʦʩʪʽʡʥʦʶ ʚʝʣʠʯʠʥʦʶ. ʎʷ ʬʫʥʜʘʤʝʥʪʘʣʴ-

ʥʘ ʚʣʘʩʪʠʚʽʩʪʴ ʙʫʜʴ-ʷʢʦʛʦ ʘʥʽʟʦʪʨʦʧʥʦʛʦ ʩʝʨʝ-

ʜʦʚʠʱʘ ʚʠʢʦʨʠʩʪʦʚʫ̒ ʪʴʩʷ ʜʣʷ ʚʨʽʚʥʦʚʘʞʝʥʥʷ 

ʝʬʝʢʪʠʚʥʠʭ ʬʘʟʦʚʠʭ ʰʚʠʜʢʦʩʪʝʡ ʚ ʨʦʙʦʯʠʭ ʩʠ-

ʩʪʝʤʘʭ ʢʦʦʨʜʠʥʘʪ ʢʫʙʦʨʦʤʙʦʜʦʜʝʢʘʝʜʨʘ [1]. 

ɺʝʣʠʯʠʥʘ ʢʦʝʬʽʮʽʻʥʪʘ ʚʽʜʥʦʩʥʦʾ ʩʝʨʝʜʥʴʦ-

ʢʚʘʜʨʘʪʠʯʥʦʾ ʘʢʫʩʪʠʯʥʦʾ ʘʥʽʟʦʪʨʦʧʽʾ (mA ) ʚʠ-

ʟʥʘʯʘʻʪʴʩʷ ʷʢ ʤʽʨʘ ʚʽʜʭʠʣʝʥʥʷ ʘʢʫʩʪʠʯʥʠʭ ʢʦʥʩ-

ʪʘʥʪ ʘʥʽʟʦʪʨʦʧʥʦʾ ʪʝʢʩʪʫʨʠ ʚʽʜ ʥʘʡʙʣʠʞʯʦʾ ʜʦ 

ʥʝʾ ʽʟʦʪʨʦʧʥʦʾ ʪʝʢʩʪʫʨʠ ʪʘ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ  ʟʘ 

ʬʦʨʤʫʣʦʶ: 
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11 ,, mmm  - ʚʣʘʩʥʽ ʟʥʘʯʝʥʥʷ ʘʢʫʩʪʠʯʥʦʛʦ 

ʪʝʥʟʦʨʘ. 

ʇʘʨʘʤʝʪʨʠ ʘʢʫʩʪʠʯʥʦʾ ʣʽʥʽʡʥʦʩʪʽ mL  ʽ ʩʣʘʥ-

ʮʶʚʘʪʦʩʪʽ mS  ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʣʘʩ-

ʥʠʭ ʟʥʘʯʝʥʴ ʘʢʫʩʪʠʯʥʦʛʦ ʪʝʥʟʦʨʘ ʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ 

ʧʘʨʘʤʝʪʨʠ ʘʢʫʩʪʠʯʥʦʛʦ ʝʣʽʧʩʦʾʜʫ: 
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m
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ʜʝ pmq mmm ,,  ï ʥʘʡʙʽʣʴʰʝ, ʧʨʦʤʽʞʥʝ ʽ ʥʘʡ-

ʤʝʥʰʝ ʟʥʘʯʝʥʥʷ ʘʢʫʩʪʠʯʥʦʛʦ ʪʝʥʟʦʨʘ [1,6ï8]. 

ʉʧʽʚʩʪʘʚʣʝʥʥʷ ʚʣʘʩʥʠʭ ʟʥʘʯʝʥʴ ʟ ʫʨʘʭʫʚʘʥ-

ʥʷʤ ʾʭʥʽʭ ʜʦʚʽʨʯʠʭ ʛʨʘʥʠʮʴ ʜʦʟʚʦʣʷʻ ʩʪʚʝʨʜʞʫ-

ʚʘʪʠ,  ʱʦ ʩʠʤʝʪʨʽʷ ʘʢʫʩʪʠʯʥʦʛʦ ʪʝʥʟʦʨʫ ʜʦʩʣʽ-

ʜʞʝʥʠʭ ʟʨʘʟʢʽʚ ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʧʦʨʽʜ ʻ ʥʝ ʚʠʱʝ 

ʨʦʤʙʽʯʥʦʾ. 

ʇʨʦʚʦʜʠʪʴʩʷ ʘʥʘʣʽʟ ʧʘʨʘʤʝʪʨʽʚ ʘʢʫʩʪʠʯʥʦ-

ʛʦ ʝʣʽʧʩʦʾʜʫ: ʘʢʫʩʪʠʯʥʦʾ ʣʽʥʽʡʥʦʩʪʽ ʽ ʘʢʫʩʪʠʯʥʦʾ 

ʩʣʘʥʮʶʚʘʪʦʩʪʽ. ɻʨʘʬʽʢ ʟʘʣʝʞʥʦʩʪʽ ( )mm= SfL  

ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʪʫʧʽʥʴ ʫʧʦʨʷʜʢʦʚʘʥʦʩʪʽ ʝʣʝʤʝʥ-

ʪʽʚ ʪʝʢʩʪʫʨʠ ʧʦʨʦʜʠ ʚʟʜʦʚʞ ʦʢʨʝʤʠʭ ʥʘʧʨʷʤʢʽʚ 

(ʘʢʫʩʪʠʯʥʘ ʣʽʥʽʡʥʽʩʪʴ) ʘʙʦ ʨʦʟʤʽʱʝʥʥʷ ʥʘ ʧʣʦ-

ʱʠʥʽ (ʘʢʫʩʪʠʯʥʘ ʩʣʘʥʮʶʚʘʪʽʩʪʴ).  

ʅʘ ʥʘʩʪʫʧʥʦʤʫ ʝʪʘʧʽ ʦʙʯʠʩʣʶʶʪʴʩʷ ʫʩʝʨʝ-

ʜʥʝʥʘ (ʨʝʛʫʣʷʨʥʘ) ʩʢʣʘʜʦʚʘ mnC  ʝʬʝʢʪʠʚʥʦʛʦ 

ʪʝʥʟʦʨʫ ʧʨʫʞʥʠʭ ʧʦʩʪʽʡʥʠʭ, ʷʢʘ ʜʘʻ ʦʮʽʥʢʫ ʜʠ-

ʩʧʝʨʩʽʾ ʟʛʣʘʜʞʝʥʦʾ ʬʣʫʢʪʫʘʮʽʡʥʦʾ ʩʢʣʘʜʦʚʦʾ. 

ʅʘ ʦʩʪʘʥʥʴʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʴ ʚʠʢʦʥʫ-

ʻʪʴʩʷ ʘʥʘʣʽʟ ʧʘʨʘʤʝʪʨʽʚ ʧʨʫʞʥʦʾ ʘʥʽʟʦʪʨʦʧʽʾ, ʘ 

ʩʘʤʝ, ʩʪʝʨʝʦʧʨʦʝʢʮʽʡ ʽʟʦʣʽʥʽʡ ʽʥʜʠʢʘʪʨʠʩ ʬʘʟʦʚʠʭ 

ʰʚʠʜʢʦʩʪʝʡ ʢʚʘʟʽʧʦʚʟʜʦʚʞʥʽʭ ʽ ʢʚʘʟʽʧʦʧʝʨʝʯʥʠʭ 

ʭʚʠʣʴ, ʜʠʬʝʨʝʥʮʽʘʣʴʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʫ ʧʨʫʞʥʦʾ 

ʘʥʽʟʦʪʨʦʧʽʾ, ʢʫʪʘ ʚʽʜʭʠʣʝʥʥʷ ʚʝʢʪʦʨʘ ʧʨʫʞʥʠʭ 

ʟʤʽʱʝʥʴ ʚʽʜ ʥʘʧʨʷʤʢʫ ʭʚʠʣʴʦʚʦʾ ʥʦʨʤʘʣʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʤʝʪʦʜʠʢʠ ɿʘ 

ʜʘʥʦʶ ʤʝʪʦʜʠʢʦʶ ʦʪʨʠʤʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ 

ʜʘʥʽ ʧʨʦ ʧʨʫʞʥʽ ʧʦʩʪʽʡʥʽ ʟʨʘʟʢʽʚ: 

¶ ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʧʦʨʽʜ ʂʨʠʚʦʨʽʟʴʢʦʾ ʥʘʜ-

ʛʣʠʙʦʢʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʽ ʾʾ ʧʦʣʽʛʦʥʫ,  

¶ ʪʝʨʠʛʝʥʥʠʭ ʛʣʠʙʦʢʦʟʘʣʷʛʘʶʯʠʭ ʧʦʨʽʜ 

ʃʠʩʽʚʩʴʢʦʾ ʥʘʜʛʣʠʙʦʢʦʾ ʩʚʝʨʜʣʦʚʠʥʠ, 

¶ ʢʘʨʙʦʥʘʪʥʠʭ ʩʢʣʘʜʥʦʧʦʙʫʜʦʚʘʥʠʭ ʧʦʨʽʜ 
ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʾ ʟʘʧʘʜʠʥʠ ʪʦʱʦ. 

ʆʪʨʠʤʘʥʽ ʤʘʪʝʨʽʘʣʠ ʜʦʟʚʦʣʷʶʪʴ ʟʨʦʙʠʪʠ 

ʧʝʚʥʽ ʚʠʩʥʦʚʢʠ ʚʽʜʥʦʩʥʦ ʧʨʫʞʥʦʾ ʩʠʤʝʪʨʽʾ ʧʦ-

ʨʽʜ, ʷʢʽ ʚʜ̔ʽʙʨʘʥʽ ʟʽ ʟʥʘʯʥʠʭ ʛʣʠʙʠʥ. ʈʦʟʛʣʷʥʫʪʽ 

ʢʨʠʩʪʘʣʽʯʥʽ ʩʣʘʥʮʽ, ʟʘʣʽʟʠʩʪʽ ʢʚʘʨʮʠʪʠ, ʘʤʬʽʙʦ-

ʣʽʪʠ, ʧʣʘʛʽʦʛʨʘʥʪ̔ʠ ʽ ʧʣʘʛʽʦʤʽʛʤʘʪʽʪʠ, ʛʥʝʡʩʠ, 

ʧʽʩʢʦʚʠʢʠ ʨʽʟʥʦʛʦ ʩʢʣʘʜʫ, ʚʘʧʥʷʢʠ, ʜʦʣʦʤʽʪʠ ʪʘ 

ʽʥʰʽ ʦʩʘʜʦʚʽ ʧʦʨʦʜʠ [1, 7, 9 ].  

ʊʝʢʩʪʫʨʠ ʜʦʩʣʽʜʞʝʥʠʭ ʧʦʨʽʜ ʚʽʜʥʦʩʷʪʴʩʷ 

ʜʦ ʢʣʘʩʫ ʧʣʘʥʘʣʴʥʠʭ ʽ ʘʢʩʽʘʣʴʥʠʭ ʪʝʢʩʪʫʨ ʤʦ-

ʥʦʢʣʽʥʥʦʾ, ʪʝʪʨʘʛʦʥʘʣʴʥʦʾ ʪʘ ʨʦʤʙʽʯʥʦʾ ʩʠʤʝʪ-

ʨʽʡ. ɺ ʜʦʩʣʽʜʞʝʥʠʭ ʟʨʘʟʢʘʭ ʧʦʨʽʜ, ʷʢʽ ʥʝʦʜʥʦʨʘ-

ʟʦʚʦ ʟʘʟʥʘʚʘʣʠ ʚʧʣʠʚʫ ʪʝʢʪʦʥʽʯʥʠʭ ʜʝʬʦʨʤʘʮʽʡ, 

ʘʥʽʟʦʪʨʦʧʽʷ ʚʠʢʣʠʢʘʥʘ ʚʧʦʨʷʜʢʦʚʘʥʽʩʪʶ ʤʽʢʨʦ-

ʪʨʽʱʠʥ ʽ ʤʽʥʝʨʘʣʽʚ ʟʘ ʬʦʨʤʦʶ ʪʘ ʢʨʠʩʪʘʣʦʛʨʘ-

ʬʽʯʥʦʶ ʦʨʽʻʥʪʘʮʽʻʶ ʤʽʥʝʨʘʣʽʚ. ɺʧʦʨʷʜʢʦʚʘ-

ʥʽʩʪʴ ʤʽʢʨʦʪʨʽʱʠʥ, ʷʢʘ ʚʠʢʣʠʢʘʥʘ ʟʘʣʠʰʢʦʚʠʤʠ 

ʥʘʧʨʫʛʘʤʠ, ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ ʟʨʘʟʢʘ ʪʘ ʚʽʜʦ-

ʙʨʘʞʘʻ ʟʤʽʥʫ ʣʦʢʘʣʴʥʠʭ ʧʦʣʽʚ ʤʽʢʨʦʥʘʧʨʫʛ, ʷʢʽ 

ʦʙʫʤʦʚʣʝʥʽ ʙʫʜʦʚʦʶ ʧʝʪʨʦʩʪʨʫʢʪʫʨʠ. 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʚʝʜʝʥʘ ʚ ʩʪʘʪʪʽ 

ʪʝʭʥʦʣʦʛʽʷ ʘʢʫʩʪʠʯʥʦʛʦ ʪʝʢʩʪʫʨʥʦʛʦ ʘʥʘʣʽʟʫ 



ɺʽʩʥʠʢ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ˉ 1049  
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ʧʦʚʥʽʩʪʶ ʚʨʘʭʦʚʫʻ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʫʞʥʦʾ ʘʥʽʟʦʪ-

ʨʦʧʽʾ ʛʝʦʣʦʛʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʦʨʠʛʽʥʘʣʴʥʠʭ ʧʝʪʨʦʘʢʫʩʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʽ 

ʦʙʨʦʙʮʽ ʦʪʨʠʤʘʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʽʥʚʝʨʩʽʾ ʘʟʠʤʫʪʘʣʴʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʢʚʘʟʽʧʦʚʟʜʦʚ-

ʞʥʽʭ ʽ ʢʚʘʟʽʧʦʧʝʨʝʯʥʠʭ ʰʚʠʜʢʦʩʪʝʡ ʫ ʬʫʥʢʮʽʶ 

ʨʦʟʧʦʜʽʣʫ ʦʨʽʻʥʪʘʮʽʾ ʤʽʢʨʦʪʨʽɦ ʠʥ ʽ ʤʽʥʝʨʘʣʽʚ. 

ʊʝʭʥʦʣʦʛʽʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʫʚʘʪʠ ʚʠʯʝʨʧ-

ʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʘʥʽʟʦʪʨʦʧʽʶ ʧʨʫʞʥʠʭ ʭʚʠʣʴ 

ʚ ʛʽʨʩʴʢʠʭ ʧʦʨʦʜʘʭ, ʧʨʫʞʥʫ ʩʠʤʝʪʨʽʶ ʪʘ ʪʝʢʩ-

ʪʫʨʫ ʧʦʨʽʜ, ʚʽʜʪʚʦʨʶʻ ʨʦʟʚʠʪʦʢ ʜʝʬʦʨʤʘʮʽʡ ʪʘ 

ʪʝʢʪʦʥʽʯʥʫ ʧʨʠʨʦʜʫ ʫʤʦʚ ʾʭʥʴʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʽ 

ʧʝʨʝʪʚʦʨʝʥʥʷ, ʚʠʨʽʰʫʻ ʽʥʰʽ ʛʝʦʣʦʛʽʯʥʽ ʟʘʜʘʯʽ. 

 

ʃʽʪʝʨʘʪʫʨʘ 

1. ʇʨʦʜʘʡʚʦʜʘ, ɻ.ʊ. ɸʢʫʩʪʠʯʥʠʡ ʪʝʢʩʪʫʨʥʠʡ ʘʥʘʣʽʟ ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʧʦʨʽʜ ʂʨʠʚʦʨʽʞʞʷ : ʤʦʥʦʛʨʘʬʽʷ / ɻ.ʊ. ʇʨʦ-

ʜʘʡʚʦʜʘ, ʉ.ɸ. ɺʠʞʚʘ, ɼ.ɸ. ɹʝʟʨʦʜʥʠʡ, ɯ.ʄ. ɹʝʟʨʦʜʥʘ. ï ʂ. : ɺʠʜʘʚʥʠʯʦ-ʧʦʣʽʛʨʘʬʽʯʥʠʡ ʮʝʥʪʨ çʂʠʾʚʩʴʢʠʡ ʫʥʽ-

ʚʝʨʩʠʪʝʪè, 2011. 378 c. 

2. ɸʣʝʢʩʘʥʜʨʦʚ, ʂ.ʉ. ɸʥʠʟʦʪʨʦʧʠʷ ʫʧʨʫʛʠʭ ʩʚʦʡʩʪʚ ʤʠʥʝʨʘʣʦʚ ʠ ʛʦʨʥʳʭ ʧʦʨʦʜ / ʂ.ʉ.ɸʣʝʢʩʘʥʜʨʦʚ, ɻ.ʊ. ʇʨʦʜʘʡʚʦ-

ʜʘ // - ʅʦʚʦʩʠʙʠʨʩʢ, ʀʟʜ. ʉʆ ʈɸʅ, 2000. - 354ʩ. 

3. ʃʫʢʽʻʥʢʦ, ʆ.ɯ. ʊʝʢʪʦʥʦʬʘʮʽʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʂʨʠʚʙʘʩʫ / ʆ.ɯ.ʃʫʢʽʻʥʢʦ // ɺʽʩʥʠʢ ʂʠʾʚ. ʫʥ-ʪʫ, ɻʝʦʣʦʛʽʷ, 2000, 

ʚʠʧ.17. -  ʉ.8-13. 

4. ʇʘʪʘʣʘʭʘ, ɽ.ʀ. ʊʝʢʪʦʥʦʬʘʮʠʠ ʤʝʟʦʟʦʥʳ (ʘʪʣʘʩ ʤʠʢʨʦʩʪʨʫʢʪʫʨ) / ɽ.ʀ.ʇʘʪʘʣʘʭʘ, ɸ.ʀ.ʃʫʢʠʝʥʢʦ, 

ɺ.ɸ.ɼʝʨʙʝʥʝʚ // ɸʣʤʘ-ɸʪʘ: ʀʟʜ-ʚʦ çʅʘʫʢʘè ʂʘʟʉʉʈ, 1987. ï 184 ʩ. 

5. ʇʘʪʘʣʘʭʘ ɽ.ʀ. ʊʝʢʪʦʥʠʯʝʩʢʠʝ ʧʦʪʦʢʠ ʢʘʢ ʦʩʥʦʚʘ ʧʦʥʠʤʘʥʠʷ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʩʪʨʫʢʪʫʨ / ɽ.ʀ.ʇʘʪʘʣʘʭʘ, 

ɸ.ʀ.ʃʫʢʠʝʥʢʦ, ɺ.ɺ.ɻʦʥʯʘʨ // ï ʂ.: ʅɸʅʋ, 1995. ï 159 ʩ. 

6. ʇʨʦʜʘʡʚʦʜʘ, ɻ.ʊ. ɸʢʫʩʪʠʢʘ ʪʝʢʩʪʫʨ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ: ʅʘʚʯ. ʧʦʩʽʙ. / ɻ.ʊ. ʇʨʦʜʘʡʚʦʜʘ. // ʂ.: ɺɻʃ "ʆʙʨʽʾ", 2004. ð 

142 ʩ 

7. ʇʨʦʜʘʡʚʦʜʘ ɻ.ʊ. ʇʨʫʞʥʘ ʩʠʤʝʪʨʽʷ ʽ ʧʘʨʘʤʝʪʨʠ ʘʥʽʟʦʪʨʦʧʽʾ ʤʝʪʘʤʦʨʬʽʯʥʠʭ ʧʦʨʽʜ ʂʨʠʚʦʨʽʟʴʢʦʾ ʥʘʜʛʣʠʙʦʢʦʾ 

ʩʚʝʨʜʣʦʚʠʥʠ / ɻ.ʊ.ʇʨʦʜʘʡʚʦʜʘ, ɼ.ɸ.ɹʝʟʨʦʜʥʠʡ, ɯ.ʄ.ɹʝʟʨʦʜʥʘ, ʆ.ʄ. ʂʦʞʘʥ // ɺʽʩʥʠʢ  ʂʠʾʚʩʴʢ.  ʫʥ-ʪʫ,  ɻʝʦʣʦʛʽʷ.  

2001. -  ̄24. - ʉ. 91-95. 

8. ʇʨʦʜʘʡʚʦʜʘ ɻ.ʊ. ɸʢʫʩʪʠʯʝʩʢʠʡ ʤʝʪʦʜ ʦʧʨʝʜʝʣʝʥʠʷ ʬʫʥʢʮʠʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʦʨʠʝʥʪʘʮʠʠ ʤʠʥʝʨʘʣʦʚ ʠ ʤʠʢʨʦ-

ʪʨʝʱʠʥ ʧʦʣʠʤʠʥʝʨʘʣʴʥʳʭ ʛʦʨʥʳʭ ʧʦʨʦʜ / ɻ.ʊ.ʇʨʦʜʘʡʚʦʜʘ, ɼ.ɸ.ɹʝʟʨʦʜʥʠʡ, ʊ.ɻ. ʇʨʦʜʘʡʚʦʜʘ // ɻʝʦʬʽʟʠʯʥʠʡ 

ʞʫʨʥʘʣ, 2005. - ˉ3. ï ʉ.54-61. 

9. ʇʨʦʜʘʡʚʦʜʘ ɻ.ʊ. ʋʧʨʫʛʘʷ ʩʠʤʤʝʪʨʠʷ ʠ ʧʘʨʘʤʝʪʨʳ ʘʥʠʟʦʪʨʦʧʠʠ ʦʙʨʘʟʮʦʚ ʘʨʭʝʡʩʢʠʭ ʛʥʝʡʩʦʚ ʠ ʘʤʬʠʙʦʣʠʪʦʚ 

ʂʦʣʴʩʢʦʡ ʩʚʝʨʭʛʣʫʙʦʢʦʡ ʩʢʚʘʞʠʥʳ / ɻ.ʊ.ʇʨʦʜʘʡʚʦʜʘ, ʂ.ʉ. ɸʣʝʢʩʘʥʜʨʦʚ // ɻʝʦʣʦʛʠʷ ʠ ʛʝʦʬʠʟʠʢʘ. ï 1998. ï 39, 

ˉ 3. ï ʉ. 377-387.  

 

 

ʋɼʂ 553.981:550.8               *ʆ.ʃ. ɺʘʩʠʣʝʥʢʦ, ʩʪ. ʥʘʫʢ. ʩʧʽʚʨʦʙ., 

*ʆ.ɺ. ɹʘʨʪʘʱʫʢ, ʢ.ʛʝʦʣ.ʥ., ʟʘʚ. ʚʽʜʜʽʣʫ, 

**ɺ.ɺ. ʇʘʥʘʩʝʥʢʦ, ʥʘʯʘʣʴʥʠʢ ʚʽʜʜʽʣʫ, 

*** ʄ.ʄ. ɿʜʦʨʦʚʝʥʢʦ, ʛʦʣʦʚʥʠʡ ʛʝʦʣʦʛ, 

*ʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ ʧʨʠʨʦʜʥʠʭ ʛʘʟʽʚ, 

** ʊʆɺ çʖ.ɹʀ. ʉɽʁʉʄʀʂ ʖʂʈɽʀʅè, 

*** ʊʆɺ çʖʉɽʁʉè 

 

ɽʃɽʄɽʅʊʀ ɿɼɺʀɻʆɺʆɰ ʊɽʂʊʆʅɯʂʀ ɺ ʌʆʈʄʋɺɸʅʅɯ 

ʉʍɯɼʅʆ-ʄɽɼɺɽɼɯɺʉʔʂʆɻʆ ʇɯɼʅʗʊʊʗ 

 
ʈʦʟʛʣʷʥʫʪʦ ʦʩʦʙʣʠʚʦʩʪʽ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʉʭʽʜʥʦ-ʄʝʜʚʝʜʽʚʩʴʢʦʛʦ ʧʽʜʥʷʪʪʷ, ʥʘʚʝʜʝʥʽ ʜʦʢʘʟʠ ʡʦʛʦ ʟʜʚʠʛʦʚʦʾ ʧʨʠʨʦʜʠ. 

ʇʦ ʚʽʜʢʣʘʜʘʭ ʩʝʨʝʜʥʴʦʛʦ ʢʘʨʙʦʥʫ ʚʠʜʽʣʝʥʠʡ ʥʦʚʠʡ ʪʠʧ ʩʪʨʫʢʪʫʨ ï ʩʦʣʷʥʦ-ʟʜʚʠʛʦʚʽ ʩʪʨʫʢʪʫʨʠ (ʉɿʉ). 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʨʦʜʦʚʠʱʝ, ʛʦʨʠʟʦʥʪ, ʢʦʥʩʝʜʽʤʝʥʪʘʮʽʡʥʠʡ ʨʦʟʤʠʚ, ʧʽʜʢʠʜ, ʟʜʚʠʛ, ʩʦʣʥ̫ʦ-ʟʜʚʠʛʦʚʘ ʩʪʨʫʢʪʫʨʘ (ʉɿʉ) 

ɸ.ʃ. ɺʘʩʠʣʝʥʢʦ, ɸ.ɺ. ɹʘʨʪʘʱʫʢ, ɺ.ɺ.ʇʘʥʘʩʝʥʢʦ, ʄ.ʄ. ɿʜʦʨʦʚʝʥʢʦ. ʕʃɽʄɽʅʊʓ ʉɼɺʀɻʆɺʆʁ ʊɽʂʊʆʅʀʂʀ ɺ 

ʌʆʈʄʀʈʆɺɸʅʀʀ ɺʆʉʊʆʏʅʆ-ʄɽɼɺɽɼʆɺʉʂʆɻʆ ʇʆɼʅʗʊʀʗ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʛʝʦʣʦʛʠʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ 

ɺʦʩʪʦʯʥʦ-ʄʝʜʚʝʜʦʚʩʢʦʛʦ ʧʦʜʥʷʪʠʷ, ʧʨʠʚʝʜʝʥʳ ʜʦʢʘʟʘʪʝʣʴʩʪʚʘ ʩʜʚʠʛʦʚʦʡ ʧʨʠʨʦʜʳ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ. ʇʦ ʦʪʣʦʞʝʥʠʷʤ 

ʩʨʝʜʥʝʛʦ ʢʘʨʙʦʥʘ ʚʳʜʝʣʝʥ ʥʦʚʳʡ ʪʠʧ ʣʦʚʫʰʝʢ, ʧʨʠʫʨʦʯʝʥʥʳʭ ʢ ʩʦʣʷʥʦ-ʩʜʚʠʛʦʚʳʤ ʩʪʨʫʢʪʫʨʘʤ (ʉʉʉ). 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʝʩʪʦʨʦʞʜʝʥʠʝ, ʛʦʨʠʟʦʥʪ, ʢʦʥʩʝʜʠʤʝʥʪʘʮʠʦʥʥʳʡ ʨʘʟʤʳʚ, ʚʟʙʨʦʩ, ʩʜʚʠʛ, ʩʦʣʷʥʦ-ʩʜʚʠʛʦʚʘʷ ʩʪʨʫʢʪʫ-

ʨʘ (ʉʉʉ). 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ.  

ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʘ ʟʘʧʘʜʠʥʘ ï ʮʝ ʢʨʫʧ-

ʥʠʡ ʧʨʦʛʠʥ, ʷʢʠʡ ʫʪʚʦʨʠʚʩʷ ʚ ʪʽʣʽ ʉʘʨʤʘʪʩʴʢʦʛʦ 

ʱʠʪʘ. ʊʨʠʚʘʣʠʡ ʯʘʩ ʧʘʥʫʚʘʣʦ ʫʷʚʣʝʥʥʷ ʧʨʦ ʪʝ, 

ʱʦ ʚ ʛʝʦʣʦʛʽʯʥʦ-ʽʩʪʦʨʠʯʥʦʤʫ ʨʦʟʚʠʪʢʫ ʟʘʧʘʜʠ-

ʥʠ ʧʝʨʝʚʘʞʥʫ ʨʦʣʴ ʚʽʜʽʛʨʘʚʘʣʠ ʧʨʦʮʝʩʠ ʛʦʨʠʟʦ-

ʥʪʘʣʴʥʦʛʦ ʨʦʟʪʷʛʥʝʥʥʷ, ʟʫʤʦʚʣʝʥʽ ʢʦʣʠʚʘʣʴʥʠ-

ʤʠ ʥʠʟʭʽʜʥʠʤʠ ʨʫʭʘʤʠ ʟʝʤʥʦʾ ʢʦʨʠ [3, 6]. 

ʊʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʪʝʢʪʦ-

ʥʽʯʥʠʭ ʨʫʭʽʚ ʨʦʟʨʦʙʣʝʥʽ ʚ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ ʆ.ɺ. 

ʇʝʡʚʝ, ʉ.ɺ. ʈʫʞʝʥʮʦʚʘ, ʄ.ɻ. ʃʝʦʥʦʚʘ, ɺ.ʄ. ʇʘ-

ʚʣʠʥʦʚʘ ʪʘ ʽʥ. ʚʯʝʥʠʭ. ʈʷʜ ʜʦʩʣʽʜʥʠʢʽʚ ʨʦʙʠʪʴ 

ʚʠʩʥʦʚʦʢ ʧʨʦ ʬʦʨʤʫʚʘʥʥʷ ʨʷʜʫ ʩʪʨʫʢʪʫʨ ʚ ʫʤʦ-

É ɺʘʩʠʣʝʥʢʦ ʆ.ʃ., ɹʘʨʪʘʱʫʢ ʆ.ɺ., ʇʘʥʘʩʝʥʢʦ ɺ.ɺ., ɿʜʦʨʦʚʝʥʢʦ ʄ.ʄ., 2013 
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ʚʘʭ ʧʝʨʝʚʘʞʘʥʥʷ ʧʨʦʮʝʩʽʚ ʩʪʠʩʥʝʥʥʷ [12] ʽ 

ʚʧʣʠʚ ʮʠʭ ʜʝʬʦʨʤʘʮʽʡ ʥʘ ʥʘʬʪʦʛʘʟʦʥʦʩʥʽʩʪʴ  

[8, 9]. ʆʩʪʘʥʥʽ ʧʫʙʣʽʢʘʮʽʾ [10, 11, 13, 15] ʜʦʩʣʽʜ-

ʥʠʢʽʚ ʱʦʜʦ ʛʝʦʣʦʛʽʯʥʦʾ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʧʦʣʽʚ ʥʘ-

ʧʨʫʛʠ ʽ ʜʝʬʦʨʤʘʮʽʡ ʟʥʘʯʥʦ ʟʙʦʛʘʪʠʣʠ ʫʷʚʣʝʥʥʷ 

ʧʨʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʽ ʤʝʭʘʥʽʟʤ ʬʦʨʤʫʚʘʥʥʷ 

ʟʜʚʠʛʦʚʠʭ ʜʠʩʣʦʢʘʮʽʡ. ʍʘʨʘʢʪʝʨʥʦʶ ʨʠʩʦʶ ʛʝʦ-

ʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʟʦʥ ʟʜʚʠʛʦʚʠʭ ʜʠʩʣʦʢʘʮʽʡ ʻ ʥʘ-

ʷʚʥʽʩʪʴ ʩʢʣʘʜʥʦʧʦʙʫʜʦʚʘʥʠʭ ʙʣʦʢʦʚʠʭ ʢʫʣʽʩʦ-

ʧʦʜʽʙʥʠʭ ʩʪʨʫʢʪʫʨ, ʪʦʙʪʦ ʩʪʨʫʢʪʫʨ ʛʦʨʠʟʦʥʪʘ-

ʣʴʥʦʛʦ ʟʜʚʠʛʫ (ʉɻɿ) [8].  

ɺ ɼɼɿ ʧʦʜʽʙʥʦʛʦ ʪʠʧʫ ʩʪʨʫʢʪʫʨʠ ʟʘʬʽʢʩʦ-

ʚʘʥʽ ʣʠʰʝ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ [15, 16], ʪʦʜʽ 

ʷʢ ʟʦʥʘʣʴʥʽ, ʘ ʪʠʤ ʧʘʯʝ ʣʦʢʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʜʦʩʽ ʥʝ ʚʠʚʯʘʣʠʩʷ. 

ʅʘ ʧʨʠʢʣʘʜʽ ʉʭʽʜʥʦ-ʄʝʜʚʝʜʽʚʩʴʢʦʛʦ ʧʽʜ-

ʥʷʪʪʷ, ʚ ʩʚʽʪʣʽ ʥʦʚʠʭ ʫʷʚʣʝʥʴ ʧʨʦ ʛʝʥʝʟʠʩ ʪʘ 

ʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʟʜʚʠʛʫ (ʉɻɿ), ʧʦʢʘʟʘʥʦ ʟʘʛʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʪʘ ʫʪʚʦʨʝʥʥʷ ʥʦʚʦʛʦ ʪʠʧʫ 

ʥʝʩʢʣʝʧʽʥʥʠʭ ʧʘʩʪʦʢ, ʧʨʠʫʨʦʯʝʥʠʭ ʜʦ ʩʦʣʷʥʦ-

ʟʜʚʠʛʦʚʠʭ ʩʪʨʫʢʪʫʨ (ʉɿʉ), ʧʨʠʫʨʦʯʝʥʠʭ ʜʦ ʟʦ-

ʥʘʭ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʩʪʠʩʥʝʥʥʷ. 

ʎʽʣʽ ʪʘ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʜʦʩʣʽ-

ʜʞʝʥʴ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʤʽʞ ʥʘʬʪʦ-

ʛʘʟʦʥʦʩʥʽʩʪʶ ʽ ʩʪʨʫʢʪʫʨʘʤʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʟʜʚʠʛʫ ʥʘ ʧʨʠʢʣʘʜʽ ʉʭʽʜʥʦ-ʄʝʜʚʝʜʽʚʩʴʢʦʛʦ ʧʽʜ-

ʥʷʪʪʷ. ʅʘʚʝʜʝʥʦ ʘʥʘʣʽʟ ʪʘ ʟʽʩʪʘʚʣʝʥʥʷ ʜʘʥʠʭ 

ʙʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʟ ʤʘʪʝʨʽʘʣʘʤʠ ʩʝʡʩʤʦʨʦʟ-

ʚʽʜʢʠ ʟ ʧʦʟʠʮʽʾ ʩʪʨʫʢʪʫʨʦʬʦʨʤʫʶʯʠʭ ʝʣʝʤʝʥʪʽʚ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʟʜʚʠʛʫ. ʆʩʥʦʚʥʘ ʟʘʜʘʯʘ ï ʚʩʪʘ-

ʥʦʚʣʝʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʧʘʨʘʛʝʥʝʟʽʚ ʛʦʨʠʟʦʥʪʘ-

ʣʴʥʦʛʦ ʟʜʚʠʛʫ ʚ ʦʙʣʘʩʪʽ ʩʦʣʷʥʦʢʫʧʦʣʴʥʦʾ ʪʝʢʪʦ-

ʥʽʢʠ, ʚʠʷʚʣʝʥʥʷ ʩʦʣʷʥʦ-ʟʜʚʠʛʦʚʠʭ ʩʪʨʫʢʪʫʨ 

(ʉɿʉ) ʪʘ ʧʦʚ'ʷʟʘʥʠʭ ʟ ʥʠʤʠ ʧʘʩʪʦʢ. 

ɺʠʢʣʘʜʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʉʭʜ̔-

ʥʦ-ʄʝʜʚʝʜʽʚʩʴʢʝ ʧʽʜʥʷʪʪʷ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʟʦʥʽ 

ʨʦʟʚʠʪʢʫ ʩʦʣʷʥʦʢʫʧʦʣʴʥʠʭ ʩʪʨʫʢʪʫʨ ʧʽʚʜʝʥʥʦ-

ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʾ ʟʘʧʘ-

ʜʠʥʠ ʪʘ ʧʨʠʫʨʦʯʝʥʝ ʜʦ ʄʝʜʚʝʜʽʚʩʴʢʦ-

ʂʘʩʴʷʥʽʚʩʴʢʦʛʦ ʚʘʣʫ ʂʦʯʫʙʽʾʚʩʴʢʦ-ʆʣʝʢʩʽʾʚʩʴʢʦʾ 

ʟʦʥʠ ʘʥʪʠʢʣʽʥʘʣʴʥʠʭ ʧʽʜʥʷʪʴ, ʱʦ ʦʭʦʧʣʶʻ ʨʷʜ 

ʧʦʭʦʚʘʥʠʭ ʧʘʣʝʦʟʦʡʩʴʢʠʭ ʙʨʘʭʽʘʥʪʠʢʣʽʥʘʣʴʥʠʭ 

ʩʢʣʘʜʦʢ ʟʽ ʟʥʘʯʥʠʤʠ ʟʘʧʘʩʘʤʠ ʛʘʟʫ ʽ ʢʦʥʜʝʥʩʘʪʫ 

(ɿʘʭʽʜʥʦ-ʍʨʝʩʪʠʱʝʥʩʴʢʘ, ɭʬʨʝʤʽʚʩʴʢʘ, ʄʝʣʠ-

ʭʽʚʩʴʢʘ, ʄʝʜʚʝʜʽʚʩʴʢʘ ʪʘ ʽʥʰʽ). ʉʭʽʜʥʦ-

ʄʝʜʚʝʜʽʚʩʴʢʘ ʧʘʣʝʦʟʦʡʩʴʢʘ ʩʢʣʘʜʢʘ ʟʥʘʭʦʜʠʪʴ-

ʩʷ ʤʽʞ ʄʝʣʠʭʽʚʩʴʢʦʶ ʪʘ ʄʝʜʚʝʜʽʚʩʴʢʦʶ ʩʦʣʷ-

ʥʦʢʫʧʦʣʴʥʠʤʠ ʩʪʨʫʢʪʫʨʘʤʠ (ʨʠʩ. 1). 

ɺ 1971ʨ. ʤʞ͜ ʄʝʜʚʝʜʽʚʩʴʢʠʤ ʪʘ ʉʭʽʜʥʦ-

ʄʝʜʚʝʜʽʚʩʴʢʠʤ ʧʽʜʥʷʪʪʷʤʠ ʙͯʣʘ ʧʨʦʙʫʨʝʥʘ ʧʦ-

ʰʫʢʦʚʘ ʩʚʝʨʜʣʦʚʠʥʘ ˉ 14-ʄʝʣʠʭʽʚʩʴʢʘ, ʷʢʘ ʚ 

ʟʦʥʽ ʨʦʟʚʠʪʢʫ ʜʠʟ'ʶʥʢʪʠʚʽʚ, ʧʦ ʚʽʜʢʣʘʜʘʭ P1
nk

svt 

ʥʘ ʛʣʠʙʠʥʘʭ 3606 ʤ ʽ 3775 ʤ ʨʦʟʢʨʠʣʘ ʦʜʥʘʢʦʚʽ 

ʩʪʨʘʪʠʛʨʘʬʽʯʥʽ ʨʦʟʨʽʟʠ, ʪʦʙʪʦ ʧʽʜʩʽʢʣʘ ʧʽʜʢʠʜ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʩʝʡʩʤʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ 1970-

1971 ʨʦʢʽʚ ʉʭʽʜʥʦ-ʄʝʜʚʝʜʽʚʩʴʢʘ ʧʣʦʱʘ ʙʫʣʘ 

ʧʽʜʛʦʪʦʚʣʝʥʘ ʜʦ ʧʦʰʫʢʦʚʦ-ʨʦʟʚʽʜʫʚʘʣʴʥʦʛʦ ʙʫ-

ʨʽʥʥʷ ʧʦ ʚʽʜʙʠʚʘʶʯʦʤʫ ʛʦʨʠʟʦʥʪʫ ɯVʛ2, ʱʦ ʟʥʘ-

ʭʦʜʠʪʴʩʷ ʚ ʧʽʜʦʰʚʽ ʤʠʢʠʪʽʚʩʢɹʦʾ ʩʚʽʪʠ ʥʠʞʥʴʦʾ 

ʧʝʨʤʽ. 

ʋ 1976 ʨʦʮʽ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʩʚʝʨʜʣʦʚʠʥʠ ˉ 2 

ʚ ʽʥʪʝʨʚʘʣʽ 3803-3763 ʤ ʚʧʝʨʰʝ ʦʪʨʠʤʘʥʦ ʧʨʦ-

ʤʠʩʣʦʚʠʡ ʧʨʠʧʣʠʚ ʛʘʟʫ ʽʟ ʚʽʜʢʣʘʜʽʚ ʚʝʨʭʥʴʦʛʦ 

ʢʘʨʙʦʥʫ ʪʘ ʚʽʜʢʨʠʪʦ ʉʭʽʜʥʦ-ʄʝʜʚʝʜʽʚʩʴʢʝ ʛʘʟʦ-

ʢʦʥʜʝʥʩʘʪʥʝ ʨʦʜʦʚʠʱʝ [4]. 

ɹʫʨʽʥʥʷʤ ʩʚʝʨʜʣʦʚʠʥ ˉˉ 2, 71, 70, 73 ʚʠ-

ʷʚʣʝʥʦ ʧʨʠʧʽʜʥʷʪʠʡ ʧʨʠʰʪʦʢʦʚʠʡ ʙʣʦʢ, ʢʦʪʨʠʡ 

ʥʝ ʙʫʚ ʚʩʪʘʥʦʚʣʝʥʠʡ ʩʝʡʩʤʦʨʦʟʚʽʜʢʦʶ 2D (ʨʠʩ. 

2). ɸʥʘʣʦʛʽʯʥʠʡ ʧʨʠʰʪʦʢʦʚʠʡ ʙʣʦʢ ʨʦʟʢʨʠʪʠʡ 

ʩʚʝʨʜʣʦʚʠʥʦʶ ˉ 107. ɺʩʽ ʩʚʝʨʜʣʦʚʠʥʠ ʟʘʬʽʢʩʫ-

ʚʘʣʠ ʨʦʟʤʠʚ ʪʦʚʱʠʥʦʶ ʜʦ 700 ʤ, ʚʥʘʩʣʽʜʦʢ ʷʢʦ-

ʛʦ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʽʩʪʶ ʚʽʜʩʫʪʥʷ ʘʨʘʫʢʘʨʠʪʦʚʘ 

(ʛʦʨʠʟʦʥʪʠ ɻ-7 ï ɻ-13) ʩʚʽʪʘ ʚʝʨʭʥʴʦʛʦ ʢʘʨʙʦʥʫ, 

ʨʦʟʢʨʠʚʰʠ ʜʦ ʚʽʜʢʣʘʜʽʚ ʘʚʽʣʦʚʩʴʢʫ ʩʚʽʪʫ (ʧʨʦ-

ʜʫʢʪʠʚʥʽ ʛʦʨʠʟʦʥʪʠ ʂ-1, ʂ-2, ʂ-3, ʜʦ ʷʢʠʭ ʧʨʠ-

ʫʨʦʯʝʥʽ ʛʘʟʦʚʽ ʧʦʢʣʘʜʠ). ɺʽʢ ʚʽʜʢʣʘʜʽʚ ʚʠʟʥʘʯʝ-

ʥʠʡ ʤʽʢʨʦʬʘʫʥʦʶ. ʃʠʰʝ ʩʚʝʨʜʣʦʚʠʥʘ ˉ 70 ʧʽʜ-

ʩʽʢʣʘ ʢʨʫʧʥʝ ʧʦʨʫʰʝʥʥʷ ʘʤʧʣʽʪʫʜʦʶ 700 ʤ. 

ʋ 2009-2011 ʨʨ. ʚ ʤʝʞʘʭ ʉʭʽʜʥʦ-

ʄʝʜʚʝʜʽʚʩʴʢʦʾ ʧʣʦʱʽ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʩʝʡʩʤʦʨʦ-

ʟʚʽʜʫʚʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘ ʤʝʪʦʜʠʢʦʶ 3D 

(ʄ.ʄ. ɿʜʦʨʦʚʝʥʢʦ, ɺ.ɺ. ʇʘʥʘʩʝʥʢʦ). ʋ ʚʽʜʢʣʘ-

ʜʘʭ ʚʝʨʭʥʴʦʤʦʩʢʦʚʩʴʢʦʛʦ ʧʽʜ'ʷʨʫʩʫ (ʚʽʜʙʠʚʘʶ-

ʯʠʡ ʛʦʨʠʟʦʥʪ Vʙ1
1) ʥʘ ʧʣʦʱʽ ʟʘʢʘʨʪʦʚʘʥʽ ʄʝʜ-

ʚʝʜʽʚʩʴʢʠʡ ʽ ʉʭʽʜʥʦ-ʄʝʜʚʝʜʽʚʩʴʢʠʡ ʩʦʣʷʥʽ ʰʪʦ-

ʢʠ, ʱʦ ʦʨʽʻʥʪʦʚʘʥʽ ʚ ʩʫʙʰʠʨʦʪʥʦʤʫ ʥʘʧʨʷʤʢʫ 

ʪʘ ʨʦʟʪʘʰʦʚʘʥʽ ʩʫʙʧʘʨʘʣʝʣʴʥʦ ʽʟ ʟʤʽʱʝʥʥʷʤ ʧʦ 

ʰʠʨʦʪʽ ʚʽʜʥʦʩʥʦ ʦʜʠʥ ʦʜʥʦʛʦ. ɺ ʧʣʘʥʽ ʩʦʣʷʥʽ 

ʪʽʣʘ ʤʘʶʪʴ ʜʫʞʝ ʨʽʟʥʫ ʬʦʨʤʫ. ʈʦʟʤʽʨʠ ʧʦ ʚʽʜʢ-

ʣʘʜʘʭ ʟʘʢʘʨʪʦʚʘʥʦʾ ʯʘʩʪʠʥʠ ʄʝʜʚʝʜʽʚʩʴʢʦʛʦ ʩʦ-

ʣʷʥʦʛʦ ʰʪʦʢʫ ʩʪʘʥʦʚʣʷʪʴ 7,5 ³ 3,5 ʢʤ, ʉʭʽʜʥʦ-

ʄʝʜʚʝʜʽʚʩʴʢʦʛʦ ï 3,5 ³ 1,0 ʢʤ (ʨʠʩ. 3). 

ʉʦʣʷʥʽ ʰʪʦʢʠ ʟ'ʻʜʥʫʶʪʴʩʷ ʟʦʥʦʶ ʨʦʟʨʠʚ-

ʥʠʭ ʧʦʨʫʰʝʥʴ ʜʽʘʛʦʥʘʣʴʥʦʛʦ ʧʨʦʩʪʷʛʘʥʥʷ ʚʠʧʦ-

ʚʥʝʥʦʶ ʢʘʤ'ʷʥʦʶ ʩʽʣʣʶ ʜʝʚʦʥʩʴʢʦʛʦ ʚʽʢʫ. ʅʘ 

ʟʜʚʠʛʦʚʠʡ ʭʘʨʘʢʪʝʨ ʜʠʟ'ʶʥʢʪʠʚʽʚ, ʱʦ ʫʪʚʦʨʶ-

ʶʪʴ ʮʶ ʟʦʥʫ, ʚʢʘʟʫʻ ʥʘʷʚʥʽʩʪʴ ʦʧʽʨʷʶʯʠʭ, ʢʫʣʽ-

ʩʦʧʦʜʽʙʥʠʭ, ʩʫʙʧʘʨʘʣʝʣʴʥʠʭ ʧʦʨʫʰʝʥʴ ʧʽʜʢʠ-

ʜʦʚʦʛʦ ʪʘ ʩʢʠʜʦʚʦʛʦ ʪʠʧʫ, ʧʨʦʩʪʝʞʝʥʠʭ ʚʟʜʦʚʞ 

ʦʩʥʦʚʥʦʛʦ ʟʜʚʠʛʫ. ʇʨʦʪʷʞʥʽʩʪʴ ʟʦʥʠ ʪʝʢʪʦʥʽʯʥʦ 

ʧʦʨʫʰʝʥʦʾ, ʱʦ ʚʠʧʦʚʥʝʥʘ ʜʝʚʦʥʩʴʢʦʶ ʩʽʣʣʶ, 

ʩʪʘʥʦʚʠʪʴ 4,25 ʢʤ, ʰʠʨʠʥʘ ï ʧʨʠʙʣʠʟʥʦ 0,25 ʢʤ. 

ʆʩʥʦʚʥʦʶ ʨʠʩʦʶ ʩʪʨʫʢʪʫʨ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ 

ʟʜʚʠʛʫ ʟʘ ʜʘʥʠʤʠ ʩʝʡʩʤʽʢʠ 3D ʻ: ʢʫʣʽʩʥʠʡ ʤʘ-

ʣʶʥʦʢ ʦʧʽʨʷʶʯʠʭ ʜʦ ʛʦʣʦʚʥʦʛʦ ʧʦʨʫʰʝʥʥʷ 

ʩʫʙʧʘʨʘʣʝʣʴʥʠʭ ʜʠʟ'ʶʥʢʪʠʚʽʚ, ʢʽʣʴʢʽʩʪʴ ʷʢʠʭ 

ʟʙ̔ʣʴʰʫʻʪʴʩʷ ʚ ʤʽʨʫ "ʦʤʦʣʦʜʞʫʚʘʥʥʷ" ʚʽʜʢʣʘ-

ʜʽʚ. ʋ ʩʢʣʘʜʥʦʢʦʤʙʽʥʦʚʘʥʠʭ ʛʦʨʩʪ-ʛʨʘʙʝʥʦʚʠʭ 

ʩʪʨʫʢʪʫʨʘʭ ʥʝʨʽʜʢʦ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʨʝʚʝʨʩʥʽ 

ʧʦʨʫh ʝʥʥʷ, ʱʦ ʚʽʜʙʠʚʘʶʪʴ ʯʝʨʛʫʚʘʥʥʷ ʪʝʢʪʦʥʽ-

ʯʥʠʭ ʨʝʞʠʤʽʚ ʩʪʠʩʥʝʥʥʷ ʽ ʨʦʟʪʷʛʫʚʘʥʥʷ. ʋ ʨʦʟ-

ʨʽʟʽ ʪʘʢʽ ʧʦʨʫʰʝʥʥʷ ʤʘʶʪʴ ʜʫʛʦʧʦʜʽʙʥʫ ʬʦʨʤʫ, 

ʟʘ ̫ ʢʦʶ ʟʤʽʥʶʻʪʴʩʷ ʥʘʧʨʷʤʦʢ ʧʘʜʽʥʥʷ ʧʣʦɦ ʠʥʠ  



ɺʽʩʥʠʢ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ˉ 1049  

 
 

ʩʢʠʜʘʯʘ. ɺ ʷʜʨʘʭ ʪʘʢʠʭ ʩʪʨʫʢʪʫʨ ʯʘʩʪʦ ʩʧʦʩʪʝ-

ʨʽʛʘʻʪʴʩʷ ʛʨʘʙʝʥ ʧʨʦʩʽʜʘʥʥʷ ʙʣʦʢʽʚ ʟʘ ʩʠʩʪʝʤʦʶ 

ʢʫʣʽʩʥʠʭ ʩʢʠʜʽʚ. ʋ ʧʦʧʝʨʝʯʥʠʭ ʧʝʨʝʪʠʥʘʭ ʯʝʨʝʟ 

ʟʦʥʫ ʟʜʚʠʛʫ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʩʠʩʪʝʤʘ ʢʫʣʽʩ, ʷʢʽ 

ʚʛʦʨʫ ʧʦ ʨʦʟʨʽʟʫ ʫʪʚʦʨʶʶʪʴ ʪʘʢ ʟʚʘʥʽ ʩʪʨʫʢʪʫʨʠ 

"ʧʘʣʴʤʦʚʦʛʦ ʜʝʨʝʚʘ" ʘʙʦ "ʢʚʽʪʢʠ" [7, 18]. ɿʘʛʘ-

ʣʴʥʦʶ ʨʠʩʦʶ ʾʭ ʻ ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʧʦʨʫ-

ʰʝʥʴ ʜʦ ʮʝʥʪʨʫ "ʩʪʚʦʣʘ" ʽ ʚʛʦʨʫ ʧʦ "ʢʨʦʥʽ": 

ʪʦʙʪʦ, ʯʠʤ ʤʦʣʦʜʰʝ ʚʽʢ ʚʽʜʢʣʘʜʽʚ ï ʪʠʤ ʙʽʣʴʰʝ 

ʧʦʨʫh ʝʥʴ. ʆʧʽʨʷʶʯʽ ʢʫʣʽʩʠ ʟʜʚʠʛʽʚ , ʷʢ ʽ ʩʘʤʽ 

ʟʜʚʠʛʠ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʧʨʘʚʣʷʶʯʦʾ ʥʘʧʨʫʛʠ, 

ʤʦʞʫʪʴ ʙʫʪʠ ʩʢʠʜʦ-ʟʜʚʠʛʘʤʠ ʘʙʦ ʧʽʜʢʠʜʦ-

ʟʜʚʠʛʘʤʠ [8, 9]. 

ʉʭʽʜʥʦ-ʄʝʜʚʝʜʽʚʩʴʢʝ ʧʽʜʥʷʪʪʷ ʧʦ ʩʝʨʝʜ-

ʥʴʦʢʘʤ'ʷʥʦʚʫʛʽʣʴʥʠʭ ʚʽʜʢʣʘʜʘʭ (ʚʝʨʭʠ ʤʦʩʢʦʚ-

ʩʴʢʦʛʦ ʷʨʫʩʫ) ʨʦʟʪʘʰʦʚʘʥʝ ʚ ʧʨʠʧʽʜʥʷʪʦʤʫ ʢʨʠ-

ʣʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʟʜʚʠʛʫ, ʱʦ ʟ'ʻʜʥʫʻ ʩʦʣʷʥʽ 

ʰʪʦʢʠ. ɺʥʘʩʣʽʜʦʢ ʘʢʪʠʚʥʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʨʫʭʽʚ 

ʧʦ ʧʣʦʱʠʥʽ ʟʜʚʠʛʫ, ʚʽʨʦʛʽʜʥʦ, ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʝ 

ʦʧʽʨʷʶʯʝ ʧʦʨʫʰʝʥʥʷ. ʇʦ ʧʣʦʱʠʥʽ ʥʦʚʦʫʪʚʦʨʝ-

ʥʦʛʦ ʨʦʟʣʦʤʫ ʚʽʜʙʫʚʘʣʦʩʴ ʟʤʽʱʝʥʥʷ ʦʩʽ ʄʝʜʚʝ-

ʜʽʚʩʴʢʦ-ʄʝʣʠʭʽʚʩʴʢʦʾ ʯʘʩʪʠʥʠ ʩʦʣʷʥʦʢʫʧʦʣʴʥʦ-

ʛʦ ʚʘʣʫ ʫ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ. ɸʤʧʣʽ-

ʪʫʜʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʟʤʽʱʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʣʽʥʝ-

ʘʤʝʥʪʫ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 3,5 ʢʤ. ʊʨʽʱʠʥʫʚʘʪʘ 

ʨʦʟʫʱʽʣʴʥʝʥʘ ʟʦʥʘ ʮʴʦʛʦ ʟʜʚʠʛʫ ʚʽʨʦʛʽʜʥʦ ʩʢʣʘ-

ʜʝʥʘ ʽʟ ʜʝʢʽʣʴʢʦʭ ʩʫʙʧʘʨʘʣʝʣʴʥʠʭ ʧʦʨʫʰʝʥʴ. 

ɺʦʥʘ ʩʣʫʛʫʚʘʣʘ ʩʚʦʻʨʽʜʥʠʤ ʢʘʥʘʣʦʤ ʜʣʷ ʧʨʦʥʠ-

ʢʥʝʥʥʷ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʧʽʜʡʦʤʫ ʜʝʚʦʥʩʴʢʠʭ ʩʦ-

ʣʷʥʠʭ ʤʘʩ ʟ ʚʠʭʦʜʦʤ ʫ ʥʠʞʥʴʦʧʝʨʤʩʴʢʠʡ ʯʘʩ ʥʘ 

ʩʫʙʘʢʚʘʣʴʥʫ ʧʦʚʝʨʭʥʶ ʫ ʚʠʛʣʷʜʽ ʛʣʝʪʯʝʨʽʚ, ʧʨʦ 

ʱʦ ʩʚʽʜʯʠʪʴ ʥʘʷʚʥʽʩʪʴ "ʢʦʟʠʨʢʘ". ɺ ʟʘʥʫʨʝʥʦʤʫ 

ʢʨʠʣʽ ʨʦʟʣʦʤʫ ʬʦʨʤʫʚʘʚʩʷ ʢʦʤʧʝʥʩʘʮʽʡʥʠʡ 

ɺʣʘʩʽʚʩʴʢʠʡ ʧʨʦʛʠʥ, ʜʝ ʚ ʫʤʦʚʘʭ ʨʽʟʥʦʩʧʨʷʤʦ-

ʚʘʥʠʭ ʨʫʭʽʚ ʽʩʥʫʚʘʣʠ ʩʧʨʠʷʪʣʠʚʽ ʫʤʦʚʠ ʜʣʷ ʬʦ-

ʨʤʫʚʘʥʥʷ ʧʨʠʰʪʦʢʦʚʦ-ʢʦʤʧʝʥʩʘʮʽʡʥʠʭ ʨʦʟʨʠʚʽʚ 

ʪʘ ʧʨʠʰʪʦʢʦʚʠʭ ʙʣʦʢʽʚ [16]. ʇʨʠ ʩʫʤʽʱʝʥʥʽ 

ʩʪʨʫʢʪʫʨʥʠʭ ʧʣʘʥʽʚ ʧʦ ʚʽʜʙʠʚʘʶʯʠʤ ʛʦʨʠʟʦʥʪʘʤ 

Vʙ1
1, Vʘ2, ɯVʛ2 ʚʩʪʘʥʦʚʣʝʥʠʡ ʧʦʚʦʨʦʪ ʦʩʽ ɺʣʘ-

ʩʽʚʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʟ 322Ü ʜʦ 345Ü ʽ 10Ü. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʧʦʚʥʠʡ ʢʫʪ ʟʤʽʱʝʥʥʷ ʩʢʣʘʚ 48Ü. ɸʟʠʤʫʪ 

ʪʨʘʩʫʚʘʥʥʷ ʧʦʨʫʰʝʥʴ ʩʢʣʘʜʘʻ 45Ü (ʨʠʩ. 2,3,4). 

ʊʘʢʝ ʤʦʞʣʠʚʦ ʪʽʣʴʢʠ ʧʨʠ ʥʘʷʚʥʦʩʪʽ ʧʘʨʘʛʝʥʝʟʫ 

ʪʝʢʪʦʥʽʯʥʦʛʦ ʨʝʞʠʤʫ ʜʚʦʩʪʦʨʦʥʥʴʦʛʦ ʩʪʠʩʥʝʥ-

ʥʷ ʟ ʦʜʥʦʯʘʩʥʠʤ ʣʽʚʦʩʪʦʨʦʥʥʽʤ ʟʜʚʠʛʦʤ ʦʩʴʦʚʦʾ 

ʯʘʩʪʠʥʠ ʚ ʧʽʚʥʽʯʥʦ-ʩʭʽʜʥʦʤʫ ʥʘʧʨʷʤʢʫ [17]. 

ʊʘʢʦʞ ʥʘ ʟʜʚʠʛʦʚʫ ʧʨʠʨʦʜʫ ʉʭʽʜʥʦ-

ʄʝʜʚʝʜʽʚʩʴʢʦʛʦ ʧʽʜʥʷʪʪʷ ʚʢʘʟʫʻ ʥʘʷʚʥʽʩʪʴ ʨʝʚʝ-

ʨʩʥʠʭ ʧʦʨʫʰʝʥʴ [8] ʜʫʛʦʧʦʜʽʙʥʦʾ ʬʦʨʤʠ, ʽʟ ʟʤʽ-

ʥʦʶ ʥʘʧʨʷʤʢʫ ʧʘʜʽʥʥʷ ʧʣʦʱʠʥʠ ʩʢʠʜʘʯʘ, ʷʢʽ  
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ʈʠʩ. 3. ʉʪʨʫʢʪʫʨʥʽ ʧʨʦʷʚʠ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʟʜʚʠʛʽʚ ʟʘ ʜʘʥʠʤʠ ʩʝʡʩʤʦʨʦʟʚʽʜʢʠ 3D ʫ ʚʽʜʢʣʘʜʘʭ ʚʝʨʭʥʴʦ-

ʤʦʩʢʦʚʩʴʢʦʛʦ ʧʽʜôʷʨʫʩʫ ʩʝʨʝʜʥʴʦʛʦ ʢʘʨʙʦʥʫ (ʧʦ ʚʽʜʙʠʚʘʶʯʦʤʫ ʛʦʨʠʟʦʥʪʫ Vʙ1
1 (C2m)) 

 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʘʣʝʦʪʝʢʪʦʥʽʯʥʫ ʘʢʪʠʚʥʽʩʪʴ ʨʦʟ-

ʚʠʪʢʫ ʚʽʜʢʣʘʜʽʚ ʘʨʘʫʢʘʨʠʪʦʚʦʾ ʩʚʽʪʠ ʚ ʫʤʦʚʘʭ 

ʨʽʟʥʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʨʝʞʠʤʽʚ. ʈʷʜ ʜʦʩʣʽʜʥʠʢʽʚ 

(ɸʞʛʠʨʝʡ ɻ.ɼ., ʂʨʦʧʦʪʢʠʥ ʀ.ʀ.) ʚʠʜʽʣʷʣʠ ʮʽ 

ʧʦʨʫʰʝʥʥʷ ʷʢ ʮʠʣʽʥʜʨʠʯʥʠʡ ʨʦʟʣʦʤ [2] ʪʘ ʜʟ̔'-

ʶʥʢʪʠʚʠ ʟ ʚʝʨʪʠʢʘʣʴʥʠʤ ʟʤʽʱʝʥʥʷʤ ʙʣʦʢʽʚ 

[14]. ʇʦʯʘʪʦʢ ʚʽʜʢʣʘʜʝʥʥʷ ʛʦʨʠʟʦʥʪʫ ɻ-13 (ʧʦ-

ʯʘʪʦʢ ʨʦʟʤʠʚʫ ʙʣʦʢʫ ʩʚʝʨʜʣʦʚʠʥ ˉˉ 2, 71, 70, 

107) ʟʙʽʛʘʻʪʴʩʷ ʟ ʨʝʞʠʤʦʤ ʩʪʠʩʥʝʥʥʷ ʪʘ ʚʠʩʭʽʜ-

ʥʦʛʦ ʨʫʭʫ ʰʪʦʢʦʚʦʾ ʩʦʣʽ ʟʘ ʨʘʭʫʥʦʢ ʢʦʪʨʠʭ ʚʽʜ-

ʙʫʚʘʣʦʩʷ ʯʘʩʪʢʦʚʝ ʩʢʦʣʶʚʘʥʥʷ ʫʟʜʦʚʞ ʧʣʦʱʠʥʠ 

ʟʜʚʠʛʫ ʦʢʨʝʤʠʭ ʙʣʦʢʽʚ ʟ ʾʭ ʥʘʩʪʫʧʥʠʤ ʟʤʽʱʝʥ-

ʥʷʤ ʽ ʫʪʚʦʨʝʥʥʷʤ ʩʦʣʷʥʦ-ʟʜʚʠʛʦʚʦʾ ʩʪʨʫʢʪʫʨʠ 

ʧʦʚʟʜʦʚʞ ʰʦʚʥʦʾ ʟʦʥʠ ʧʽʜʢʠʜʫ (ʨʠʩ. 5). 

ɺʨʘʭʦʚʫʶʯʠ ʽʜʝʥʪʠʬʽʢʦʚʘʥʫ ʪʝʢʪʦʥʽʯʥʫ 

ʧʨʠʨʦʜʫ ʉʭʽʜʥʦ-ʄʝʜʚʝʜʽʚʩʴʢʝ ʧʽʜʥʷʪʪʷ, ʩʦʣʷʥʦ-

ʟʜʚʠʛʦʚʘ ʩʪʨʫʢʪʫʨʘ ʤʦʨʬʦʣʦʛʽʯʥʦ ʧʨʝʜʩʪʘʚʣʷʻ 

ʩʦʙʦʶ ʛʝʤʽʘʥʪʠʢʣʽʥʘʣʴʥʫ ʩʢʣʘʜʢʫ. ɺʦʥʘ ʧʨʠʣʷ-

ʛʘʻ ʟ ʧʽʚʜʝʥʥʦʛʦ ʩʭʦʜʫ ʜʦ ʧʣʦʱʠʥʠ ʛʦʨʠʟʦʥʪʘ-

ʣʴʥʦʛʦ ʟʩʫʚʫ, ʟʘʧʦʚʥʝʥʦʛʦ ʜʝʚʦʥʩʴʢʦʶ ʩʽʣʣʶ. 

ʉʪʨʫʢʪʫʨʘ ʧʽʜʢʠʥʫʪʘ ʧʦ ʡʦʛʦ ʧʣʦʱʠʥʽ ʥʘ 400 ʤ 

ʚʽʜʥʦʩʥʦ ɺʣʘʩʽʚʩʴʢʦʛʦ ʧʨʦʛʠʥʫ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʉʭʽʜʥʦ-ʄʝʜʚʝʜʽʚʩʴʢʘ ʩʢʣʘʜʢʘ ʤʘʻ ʧʽʜʢʠʜʦ-

ʟʜʚʠʛʦʚʠʡ ʭʘʨʘʢʪʝʨ ʫʪʚʦʨʝʥʥʷ.  

ʊʘʢʽ ʩʪʨʫʢʪʫʨʠ ʻ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʤʠ ʩʪʨʫ-

ʢʪʫʨʥʠʤʠ ʬʦʨʤʘʤʠ ʜʣʷ ɼɼɿ, ʪʦʤʫ ʥʝʦʙʭʽʜʥʦ 

ʚʠʜʽʣʷʪʠ ʾʭ ʚ ʩʘʤʦʩʪʽʡʥʠʡ ʪʠʧ ï ʩʦʣʷʥʦ-

ʟʜʚʠʛʦʚʘ ʩʪʨʫʢʪʫʨʘ, ʧʽʜ ʷʢʦʶ ʩʣʽʜ ʨʦʟʫʤʽʪʠ ʪʝʢ-

ʪʦʥʽʯʥʫ ʩʪʨʫʢʪʫʨʫ (ʙʣʦʢ), ʩʬʦʨʤʦʚʘʥʫ ʟʘ ʨʝ-

ʟʫʣʴʪʘʪʘʤʠ ʧʘʨʘˇʝʥʝʟʫ ʟʜʚʠʛʦʚʠʭ ʜʠʩʣʦʢʘʮʽʡ ʽ 

ʩʦʣʷʥʦʾ ʪʝʢʪʦʥʽʢʠ, ʦʙʤʝʞʝʥʦʶ ʦʜʥʠʤ ʘʙʦ ʜʝʢʽ-

ʣʴʢʦʤʘ ʢʫʣʽʩʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʪʘ ʥʽʞʢʦʶ ʪʘ 

ʢʦʟʠʨʢʦʤ ʩʦʣʷʥʦʛʦ ʜʽʘʧʽʨʫ (ʨʠʩ. 3, 4, 5). 
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ʈʠʩ. 4. ʌʨʘʛʤʝʥʪ ʩʪʨʢʪʫʨʥʦʾ ʢʘʨʪʠ ʧʦ ʚʽʜʙʠʚʘʶʯʦʤʫ ʛʦʨʠʟʦʥʪʫ Va2 (C3
3)  

ʚ ʧʽʜʦʰʚʽ ʚʽʜʢʣʘʜʽʚ ʘʨʘʫʢʘʨʠʪʦʚʦʾ ʩʚʽʪʠ ʚʝʨʭʥʴʦʛʦ ʢʘʨʙʦʥʫ 

 

ʇʦ ʥʠʞʥʴʦʧʝʨʤʩʴʢʦʤʫ ʩʪʨʫʢʪʫʨʥʦʤʫ ʧʣʘ-

ʥʫ ʟʥʠʢʘʻ ʩʦʣʷʥʦ-ʟʜʚʠʛʦʚʠʡ ʧʨʠʰʪʦʢʦʚʠʡ ʙʣʦʢ 

ʘʣʝ, ʚ ʮʽʣʦʤʫ, ʧʝʨʤʩʴʢʘ ʩʪʨʫʢʪʫʨʘ ʫʩʧʘʜʢʦʚʫʻ 

ʚʝʨʭʥʴʦʢʘʤ'ʷʥʦʚʫʛʽʣʥɹʠʡ ʩʪʨʫʢʪʫʨʥʠʡ ʧʣʘʥ. 

ʆʪʞʝ, ʦʩʥʦʚʥʠʤʠ ʩʪʨʫʢʪʫʨʦʫʪʚʦʨʶʶʯʠʤʠ 

ʝʣʝʤʝʥʪʘʤʠ ʉʭʽʜʥʦ-ʄʝʜʚʝʜʽʚʩʴʢʦʛʦ ʧʽʜʥʷʪʪʷ ʻ 

ʜʫʛʦʧʦʜʽʙʥʝ ʪʝʢʪʦʥʽʯʥʝ ʧʦʨʫʰʝʥʥʷ ʧʽʜʢʠʜʦ-

ʟʜʚʠʛʦʚʦʛʦ ʪʠʧʫ ʪʘ ʩʠʩʪʝʤʘ ʢʫʣʽʩʥʠʭ, ʜʫʛʦʧʦʜʽ-

ʙʥʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʧʦʨʫʰʝʥʴ (ʨʠʩ. 2, 3, 4, 5). 

ʇʨʦʮʝʩ ʾʭ ʬʦʨʤʫʚʘʥʥʷ ʧʦʯʘʚʩʷ ʚ ʢʽʥʮʽ ʘʚʽʣʦʚʩʴ-

ʢʦʛʦ ʯʘʩʫ, ʫ ʧʝʨʽʦʜ ʚʠʩʭʽʜʥʠʭ ʨʫʭʽʚ ʘʢʪʠʚʦʚʘʥʠʭ 

ʩʦʣʷʥʠʭ ʤʘʩ ʫʟʜʦʚʞ ʰʦʚʥʦʾ ʟʦʥʠ ʟʜʚʠʛʫ ʚ ʫʤʦ-

ʚʘʭ ʩʪʠʩʥʝʥʥʷ. 

ʎʽ ʟʜʚʠʛʠ ʬʦʨʤʫʚʘʣʠ ʉʭʽʜʥʦ-ʄʝʜʚʝʜʽʚ-

ʩʴʢʠʡ ʱʽʣʠʥʦʧʦʜʽʙʥʠʡ ʩʦʣʷʥʠʡ ʰʪʦʢ ʽ ʩʦʣʷʥʦ-

ʟʜʚʠʛʦʚʫ ʩʪʨʫʢʪʫʨʫ ʚ ʮʽʣʦʤʫ.  

ʆʩʥʦʚʥʽ ʟʘʧʘʩʠ ʛʘʟʫ ʉʭʽʜʥʦ-ʄʝʜʚʝʜʽʚʩʴʢʦ-

ʛʦ ʨʦʜʦʚʠʱʘ ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʩʦʣʥ̫ʦ-ʟʜʚʠʛʦʚʦʾ 

ʩʪʨʫʢʪʫʨʠ (ʉɿʉ), ʪʘ ʟʦʩʝʨʝʜʞʝʥʽ ʚ ʧʘʩʪʮʽ ʢʦʤ-

ʙʽʥʦʚʘʥʦʛʦ ʪʠʧʫ ï ʣʽʪʦʣʦʛʽʯʥʦ ʦʙʤʝʞʝʥʽʡ ʪʘ 

ʩʦʣʝʰʪʦʢʦ ʝʢʨʘʥʦʚʘʥʽʡ [1]. 

ɺʠʭʦʜʷʯʠ ʟ ʚʠʢʣʘʜʝʥʦʛʦ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ:  

ï ʉʭʽʜʥʦ-ʄʝʜʚʝʜʽʚʩʴʢʝ ʧʽʜʥʷʪʪʷ ï ʩʦʣʷʥʦ-

ʟʜʚʠʛʦʚʘ ʩʪʨʫʢʪʫʨʘ (ʉɿʉ), ʷʢʘ ʛʝʥʝʪʠʯʥʦ ʧʨʠʫ-

ʨʦʯʝʥʘ ʜʦ ʟʦʥʠ ʩʪʠʩʥʝʥʥʷ ʟʫʤʦʚʣʝʥʦʾ ʣʽʚʦʩʪʦ-

ʨʦʥʥʽʤ ʟʜʚʠʛʦʤ; 

ï ʜʠʩʣʦʢʦʚʘʥʘ ʟʦʥʘ ʟʜʚʠʛʫ ʩʣʫʛʫʚʘʚ ʢʘʥʘ-

ʣʦʤ ʧʨʦʥʠʢʥʝʥʥʷ ʜʝʚʦʥʩʴʢʦʾ ʘʢʪʠʚʦʚʘʥʦʾ ʩʦʣʽ, 

ʱʦ ʩʬʦʨʤʫʚʘʣʘ ʉʭʽʜʥʦ-ʄʝʜʚʝʜʽʚʩʴʢʠʡ ʱʽʣʠʥʦ-

ʧʦʜʽʙʥʠʡ ʩʦʣʷʥʠʡ ʰʪʦʢ; 
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ï ʩʦʣʷʥʦ-ʟʜʚʠʛʦʚʘ ʩʪʨʫʢʪʫʨʘ ʚ ʧʣʘʥʽ ʤʦʨ-

ʬʦʣʦʛʽʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫ ʚʠʛʣʷʜʽ ʛʝʤʽʙʨʘʭʽʘʥ-

ʪʠʢʣʽʥʘʣʽ, ʫʩʢʣʘʜʥʝʥʦʶ ʢʫʣʽʩʥʠʤʠ ʨʝʚʝʨʩʥʠʤʠ 

ʧʦʨʫʰʝʥʥʷʤʠ, ʘ ʚ ʨʦʟʨʽʟʽ ï ʤʘʻ ʚʠʛʣʷʜ ʩʪʨʫʢʪʫ-

ʨʠ ï "ʢʚʽʪʢʠ"; 

ï ʟʛʽʜʥʦ ʟ ʥʦʚʦʶ ʤʦʜʝʣʣʶ ʉʭʽʜʥʦ-ʄʝʜʚʝ-

ʜʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʧʦʢʣʘʜʠ ɺɺ ʟʦʩʝʨʝʜʞʝʥʽ ʚ 

ʩʢʣʘʜʥʠʭ ʢʦʤʙʽʥʦʚʘʥʠʭ ʧʘʩʪʢʘʭ, ʧʨʠʫʨʦʯʝʥʠʭ 

ʜʦ ʩʦʣʷʥʦ-ʟʜʚʠʛʦʚʦʾ ʩʪʨʫʢʪʫʨʠ (ʉɿʉ). 
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ʧʨʦʩʘʜʢʘ  ʛʨʫʥʪʦʚ ʩʫʬʬʦʟʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ ʠ ʜʨ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʍʘʨʴʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʧʨʦʮʝʩʩʳ ʧʦʜʪʦʧʣʝʥʠʷ ʠʤʝʶʪ 

ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ. ʉʦʚʤʝʩʪʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʜʠʩʪʘʥʮʠʦʥʥʳʭ ʠ ʢʦʥʪʘʢʪʥʳʭ ʤʝʪʦʜʦʚ ʧʦʟʚʦʣʠʪ ʩʚʦʝʚʨʝʤʝʥʥʦ 

ʚʳʷʚʣʷʪʴ ʟʦʥʳ ʧʦʜʪʦʧʣʝʥʠʡ, ʣʦʢʘʣʠʟʠʨʦʚʘʪʴ ʠʭ ʠ ʦʧʝʨʘʪʠʚʥʦ ʧʨʠʥʠʤʘʪʴ ʟʘʱʠʪʥʳʝ ʤʝʨʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ɼɿɿ, ʟʘʩʦʣʝʥʠʝ, ʢʦʥʪʘʢʪʥʳʝ ʤʝʪʦʜʳ, ʤʦʥʠʪʦʨʠʥʛ, ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ, ʧʦʜʪʦʧʣʝʥʠʝ, ʧʦʯʚʘ, ʩʫʬʬʦʟʠʷ. 

ʆ.ʆ. ʂʣʝʚʮʦʚ, ʉ.ɯ. ɻʦʨʝʣʠʢ. ɺʀʂʆʈʀʉʊɸʅʅʗ ɼʀʉʊɸʅʎɯʁʅʀʍ ʄɽʊʆɼɯɺ ɼʃʗ ʃʆʂɸʃɯɿɸʎɯɰ ɿʆʅ 

ʇɯɼʊʆʇʃɽʅʔ ʅɸ ʇʈʀʂʃɸɼɯ ʍɸʈʂɯɺʉʔʂʆɰ ʆɹʃɸʉʊɯ. ʇʽʜʪʦʧʣʝʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʙʘʛʘʪʦʯʠʩʝʣʴʥʠʭ ʥʝʩʧʨʠʷʪʣʠʚʠʭ 

ʧʨʦʮʝʩʽʚ, ʪʘʢʠʭ ʷʢ ʟʘʩʦʣʝʥʥʷ, ʜʝʛʨʘʜʘʮʽʷ ˇʨʫʥʪʽʚ, ʪʘ, ʦʩʽʜʘʥʥʷ ˇʨʫʥʪʽʚ, ʩʫʬʦʟʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʽʥ. ʅʘ ʪʝʨʠʪʦʨʽʾ ʍʘʨʢʽʚʩʢɹʦʾ 

ʦʙʣʘʩʪʽ ʧʨʦʮʝʩʠ ʧʽʜʪʦʧʣʝʥʥʷ ʤʘʶʪʴ ʰʠʨʦʢʝ ʧʦʰʠʨʝʥʥʷ. ʉʧʽʣʴʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʩʪʘʥʮʽʡʥʠʭ ʽ ʢʦʥʪʘʢʪʥʠʭ ʤʝʪʦʜʽʚ ʜʦʟʚʦ-

ʣʠʪʴ ʩʚʦʻʯʘʩʥʦ ʚʠʷʚʣʷʪʠ ʟʦʥʠ ʧʽʜʪʦʧʣʝʥʴ, ʣʦʢʘʣʽʟʫʚʘʪʠ ʾʭ ʪʘ ʦʧʝʨʘʪʠʚʥʦ ʧʨʠʡʤʘʪʠ ʟʘʭʠʩʥʽ ʟʘʭʦʜʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ɼɿɿ, ʟʘʩʦʣʝʥʥʷ, ʢʦʥʪʘʢʪʥʽ ʤʝʪʦʜʠ, ʤʦʥʽʪʦʨʠʥʛ, ʧʽʜʟʝʤʥʽ ʚʦʜʠ, ʧʽʜʪʦʧʣʝʥʥʷ, ˇʨʫʥʪ, ʩʫʬʦʟʽʷ. 

 

ʋʚʝʣʠʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʥʘ ʧʣʘʥʝʪʝ ʧʨʠʚʝʣʦ 

ʢ ʟʘʩʝʣʝʥʠʶ ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʪʝʨʨʠʪʦʨʠʡ. ɺ ʧʨʦ-

ʮʝʩʩʝ ʠʭ ʦʩʚʦʝʥʠʷ ʘʢʪʠʚʠʟʠʨʦʚʘʣʠʩʴ ʥʝʙʣʘʛʦ-

ʧʨʠʷʪʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ. ʇʦʜʲʝʤ 

ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʧʨʠʚʦʜʠʪ ʢ ʧʦʜ-

ʪʦʧʣʝʥʠʶ, ʘ ʠʥʦʛʜʘ ʠ ʟʘʪʦʧʣʝʥʠʶ ʪʝʨʨʠʪʦʨʠʡ 

ʨʘʟʣʠʯʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ. ʈʝʟʫʣʴʪʘʪʦʤ ʥʝʛʣʫʙʦʢʦ-

ʛʦ ʟʘʣʝʛʘʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʷʚʣʷʝʪʩʷ ʥʝʚʦʟʤʦ-

ʞʥʦʩʪʴ ʧʨʦʞʠʚʘʥʠʷ ʥʘʩʝʣʝʥʠʷ ʚ ʩʚʷʟʠ ʩ ʥʝʫʜʦ-

ʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤʠ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠ-

ʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ. ʅʘ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʪʝʨʨʠʪʦʨʠʷʭ ʧʦʜʪʦʧʣʝʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʟʥʘʯʠʪʝ-

ʣʴʥʦʤʫ ʫʤʝʥʴʰʝʥʠʶ ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʜʝʛʨʘ-

ʜʘʮʠʠ ʧʦʯʚ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʥʘʟʥʘʯʝʥʠʷ ʟʝ-

ʤʝʣɹ ʠ ʪʠʧʘ ʟʘʩʪʨʦʡʢʠ, ʛʣʫʙʠʥʳ ʟʘʣʝʛʘʥʠʷ ʛʨʫ-

ʥʪʦʚʳʭ ʚʦʜ, ʚʳʟʳʚʘʶʱʠʝ ʧʨʦʮʝʩʩʳ ʧʦʜʪʦʧʣʝ-

ʥʠʷ, ʨʘʟʣʠʯʥʳ. ɺ ʪʘʙʣʠʮʝ 1, 2 ʧʨʠʚʝʜʝʥʳ ʛʣʫ-

ʙʠʥʳ ʟʘʣʝʛʘʥʠʷ ʧʦʜʟʝʤʥʳʭ ʚʦʜ, ʧʨʠʚʦʜʷʱʠʝ ʢ 

ʧʦʜʪʦʧʣʝʥʠʶ ʪʝʨʨʠʪʦʨʠʡ, ʩʦʛʣʘʩʥʦ çʉʅʠʇ 

2.06.15-85è [1] ʠ çʉʅʠʇ 2.08.03-85è [2]. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ ʠ ʛʝʦ-

ʤʦʜʝʣʝʡ ʦʧʨʝʜʝʣʝʥʠʷ ʟʦʥ ʧʦʜʪʦʧʣʝʥʠʡ ʧʦ ʜʘʥ-

ʥʳʤ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ ʟʦʥʜʠʨʦʚʘʥʠʷ ʧʦʟʚʦʣʷʝʪ 

ʩʚʦʝʚʨʝʤʝʥʥʦ ʚʳʷʚʣʷʪʴ ʠ ʣʦʢʘʣʠʟʦʚʘʪʴ ʧʦʜʪʦʧ-

ʣʝʥʥʳʝ ʟʦʥʳ. ʀʥʪʝʛʨʘʮʠʷ ʢʦʥʪʘʢʪʥʳʭ ʠ ʜʠʩʪʘ-

ʥʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʜʘʩʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʦʝʚʨʝ-

ʤʝʥʥʦ ʚʳʷʚʣʷʪʴ ʧʨʦʮʝʩʩʳ ʧʦʜʪʦʧʣʝʥʠʷ ʠ ʧʨʝ-

ʜʦʪʚʨʘʱʘʪʴ ʧʦʩʣʝʜʩʪʚʠʷ ʦʧʘʩʥʳʭ ʠʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ. 

ʇʣʦʱʘʜʴ ʧʦʜʪʦʧʣʝʥʠʷ ʍʘʨʴʢʦʚʩʢʦʡ ʦʙʣʘʩ-

ʪʠ ʩʦʩʪʘʚʣʷʝʪ 30,7 ʪʳʩ. ʛʘ (0,98% ʪʝʨʨʠʪʦʨʠʠ 

ʦʙʣʘʩʪʠ). ɼʘʥʥʳʤ ʧʨʦʮʝʩʩʦʤ ʦʭʚʘʯʝʥʦ 244 ʥʘ-

ʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘ. ʀʟ ʥʠʭ ʥʘ ʛʦʨʦʜʘ ʠ ʧʦʩʝʣʢʠ 

ʛʦʨʦʜʩʢʦʛʦ ʪʠʧʘ ʧʨʠʭʦʜʠʪʩʷ 7,18 ʪʳʩ. ʛʘ, ʯʪʦ 

ʩʦʩʪʘʚʣʷʝʪ 9% ʠʭ ʦʙʱʝʡ ʧʣʦʱʘʜʠ. ʇʦʪʝʥ-

ʮʠʘʣʴʥʦ ʧʦʜʪʦʧʣʷʝʤʳʤʠ ʷʚʣʷʶʪʩʷ 79,93 ʪʳʩ. ʛʘ 

ʪʝʨʨʠʪʦʨʠʡ. ʇʦʜʪʦʧʣʝʥʠʶ ʧʦʜʚʝʨʞʝʥʦ 11% 

ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ 

ʦʙʣʘʩʪʠ ʧʦʜʪʦʧʣʝʥʦ 18,82 ʪʳʩ. ʛʘ ʩʝʣʴʩʢʦʭʦʟʷʡ-

ʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. ʅʘʠʙʦʣʝʝ ʩʣʦʞʥʘʷ ʩʠʪʫʘʮʠʷ 

ʩʣʦʞʠʣʘʩʴ ʚ ʛ. ʍʘʨʴʢʦʚʝ, ʛʜʝ ʧʦʜʪʦʧʣʝʥʦ 15,8% 

ʪʝʨʨʠʪʦʨʠʠ ʦʙʱʝʡ ʧʣʦʱʘʜʴʶ 4,8 ʪʳʩ. ʛʘ. ɺ 

ʧʨʝʜʝʣʘʭ ʛʦʨʦʜʘ ʥʘ ʧʣʦʱʘʜʠ 8,8 ʪʳʩ. ʛʘ ʥʘʙʣʶ-

ʜʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʦʚʳʰʝʥʠʷ 

ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʢʦʪʦʨʦʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ 

ʢ ʧʨʦʮʝʩʩʘʤ ʧʦʜʪʦʧʣʝʥʠʷ [3].  

ʇʦʜʪʦʧʣʝʥʠʝ ʪʝʨʨʠʪʦʨʠʡ ʧʨʠʚʦʜʷʪ ʢ ʤʥʦ-

ʛʦʯʠʩʣʝʥʥʳʤ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʤ ʧʨʦʮʝʩʩʘʤ: 

- ʠʟʤʝʥʝʥʠʝ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʯʚ ʠ 

ʛʨʫʥʪʦʚ (ʟʘʩʦʣʝʥʠʝ); 

- ʜʝʛʨʘʜʘʮʠʷ ʜʨʝʚʝʩʥʳʭ ʥʘʩʘʞʜʝʥʠʡ; 

- ʫʚʝʣʠʯʝʥʠʝ ʢʦʨʨʦʟʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ 

ʛʨʫʥʪʦʚ ʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʙʝʪʦ-

ʥʫ ʠ ʤʝʪʘʣʣʫ; 

- ʫʭʫʜʰʝʥʠʝ ʩʘʥʠʪʘʨʥʦ-ʵʧʠʜʝʤʠʦʣʦʛʠ-

ʯʝʩʢʦʡ ʫʩʣʦʚʠʡ; 

- ʩʥʠʞʝʥʠʝ ʠʥʬʠʣʴʪʨʘʮʠʦʥʥʦʡ ʩʧʦʩʦʙʥʦʩ-

ʪʠ ʛʨʫʥʪʦʚʦʡ ʪʦʣʱʠ ʠ ʟʘʙʦʣʘʯʠʚʘʥʠʷ ʪʝʨʨʠʪʦ-

ʨʠʠ; 

- ʨʘʟʚʠʪʠʝ ʩʫʬʬʦʟʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʠ ʧʨʦ-

ʚʘʣʳ ʢʨʦʚʣʠ ʛʨʫʥʪʦʚ ʥʘʜ ʧʦʜʟʝʤʥʳʤʠ ʩʦʦʨʫʞʝ-

ʥʠ̫ʤʠ;  

- ʚʳʞʠʤʘʥʠʝ ʦʧʘʩʥʳʭ ʛʘʟʦʚ (ʨʘʜʦʥ, ʪʦʨʦʥ, 

ʤʝʪʘʥ) ʠʟ ʪʦʣʱʠ ʛʨʫʥʪʦʚ ʚ ʧʦʜʚʘʣʳ ʟʜʘʥʠʡ ʠ 

ʧʦʜʟʝʤʥʳʝ ʩʦʦʨʫʞʝʥʠʷ; 

- ʧʨʦʩʘʜʢʠ ʛʨʫʥʪʦʚ ʠ ʜʝʬʦʨʤʘʮʠʠ ʢʦʥʩʪʨʫ-

ʢʮʠʡ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ; 

- ʘʢʪʠʚʠʟʘʮʠʷ ʦʧʦʣʟʥʝʚʳʭ ʧʨʦʮʝʩʩʦʚ; 

- ʫʜʦʨʦʞʘʥʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠʟ-ʟʘ ʥʝʦʙʭʦ-

ʜʠʤʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʟʘʱʠʪ-

ʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ [1,3,4]. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʍʘʨʴʢʦ-

ʚʩʢʦʡ ʦʙʣʘʩʪʠ ʤʦʥʠʪʦʨʠʥʛ ʟʘ ʋɻɺ ʚ ʤʝʩʪʘʭ 

ʧʦʜʪʦʧʣʝʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ. 

ʇʨʦʙʫʨʝʥʥʘʷ ʩʝʪʴ ʩʢʚʘʞʠʥ ʚ 70ʭ ʛʛ. ʧʦʣʥʦʩʪʴʶ 

ʫʥʠʯʪʦʞʝʥʘ. ʀʤʝʝʪʩʷ ʥʦʚʳʡ ʧʨʦʝʢʪ ʤʦʥʠʪʦʨʠ-

ʥʛʘ ʟʘ ʧʦʜʟʝʤʥʦʡ ʛʠʜʨʦʩʬʝʨʦʡ ʨʘʟʨʘʙʦʪʘʥʥʳʡ 

çʋʢʨʅʀʀʅʊʀɿè, ʥʦ ʦʥ ʥʝ ʬʠʥʘʥʩʠʨʫʝʪʩʷ [3]. 

ɼʠʩʪʘʥʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʦʧʨʝʜʝʣʝʥʠʷ ʟʦʥ 

ʧʦʜʪʦʧʣʝʥʠʡ ʠʤʝʶʪ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʩʧʨʦ-
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ʩʪʨʘʥʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʘʢʪʥʳʭ. ɺʳʜʝʣʝ-

ʥʠʝ ʪʝʨʨʠʪʦʨʠʡ, ʛʜʝ ʠʤʝʶʪ ʤʝʩʪʦ ʧʨʦʮʝʩʩʳ 

ʧʦʜʪʦʧʣʝʥʠʷ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʢʦʩʚʝʥ-

ʥʳʭ ʤʝʪʦʜʦʚ. ɼʘʥʥʳʝ ʤʝʪʦʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ 

ʨʘʟʥʳʭ ʩʧʝʢʪʨʘʣʴʥʳʭ ʜʠʘʧʘʟʦʥʘʭ. 

ʊʘʙʣʠʮʘ 1 

ɻʣʫʙʠʥʘ ʧʦʜʪʦʧʣʝʥʠʷ ʧʦʜʟʝʤʥʳʤʠ ʚʦʜʘʤʠ ʜʣʷ ʛʦʨʦʜʩʢʠʭ ʪʝʨʨʠʪʦʨʠʡ 

ˉ 

ʧ.ʧ 
ʍʘʨʘʢʪʝʨ ʟʘʩʪʨʦʡʢʠ 

ɻʣʫʙʠʥʘ ʫʨʦʚʥʷ 

ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʤ 

1 ʊʝʨʨʠʪʦʨʠʠ ʢʨʫʧʥʳʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʦʥ ʠ ʢʦʤʧʣʝʢʩʦʚ ʜʦ 15 

2 ʊʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʩʢʠʭ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʦʥ, ʢʦʤʤʫʥʘʣʴʥʦ-ʩʢʣʘʜʩʢʠʭ 

ʟʦʥ, ʮʝʥʪʨʳ ʢʨʫʧʥʝʡʰʠʭ, ʢʨʫʧʥʳʭ ʠ ʙʦʣʴʰʠʭ ʛʦʨʦʜʦʚ  
5 

3 ʉʝʣʠʪʝʙʥʳʝ ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʦʚ ʠ ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ 2 

4 ʊʝʨʨʠʪʦʨʠʠ ʩʧʦʨʪʠʚʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʠ ʫʯʨʝʞʜʝʥʠʡ ʦʙ-

ʩʣʫʞʠʚʘʥʠʷ ʟʦʥ ʦʪʜʳʭʘ 
1 

5 ʊʝʨʨʠʪʦʨʠʠ ʟʦʥ ʨʝʢʨʝʘʮʠʦʥʥʦʛʦ ʠ ʟʘʱʠʪʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ (ʟʝʣʝʥʳʝ 

ʥʘʩʘʞʜʝʥʠʷ ʦʙʱʝʛʦ ʧʦʣʴʟʦʚʘʥʠʷ, ʧʘʨʢʠ, ʩʘʥʠʪʘʨʥʦ-ʟʘʱʠʪʥʳʝ ʟʦʥʳ) 
1 

 

ʊʘʙʣʠʮʘ 2 

ɻʣʫʙʠʥʘ ʧʦʜʪʦʧʣʝʥʠʷ ʧʦʜʟʝʤʥʳʤʠ ʚʦʜʘʤʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʟʝʤʝʣʴ 

ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʟʝʤʝʣʴ 

ɻʣʫʙʠʥʘ ʫʨʦʚʥʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ, ʤ 

ʧʝʨʠʦʜ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘ-

ʙʦʪʢʠ ʠ ʫʙʦʨʢʠ ʫʨʦʞʘʷ 

ʧʝʨʚʳʡ ʤʝʩʷʮ 

ʚʝʛʝʪʘʮʠʠ 

ʚ ʩʨʝʜʥʝʤ ʟʘ 

ʚʝʛʝʪʘʮʠ ʁ

ʇʦʣʝʚʳʝ, ʢʦʨʤʦʚʳʝ, ʦʚʦʱ-

ʥʳʝ ʩʝʚʦʦʙʦʨʦʪʳ 
0,4-0,6 - 0,9-1,1 

ʇʘʩʪʙʠʱʘ - 0,7-0,9 0,9-1,1 

ʉʝʥʦʢʦʩʳ - 0,4-0,6 0,6-,08 

 

ʇʨʦʮʝʩʩʳ ʧʦʜʪʦʧʣʝʥʠʷ ʧʨʠʚʦʜʷʪ ʢ 

ʧʦʚʳʰʝʥʠʶ ʩʦʜʝʨʞʘʥʠʷ ʧʘʨʦʦʙʨʘʟʥʦʡ ʚʦʜʳ ʚ 

ʟʦʥʝ ʘʵʨʘʮʠʠ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʚʝʜʝʪ ʢ ʫʚʝ-

ʣʠʯʝʥʠʶ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ, ʢʦʪʦʨʘʷ ʷʚʣʷʝʪʩʷ 

ʢʦʩʚʝʥʥʳʤ ʧʨʠʟʥʘʢʦʤ ʜʣʷ ʣʦʢʘʣʠʟʘʮʠʠ ʟʦʥ 

ʧʦʜʪʦʧʣʝʥʠʡ.  

ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʘʞʥʦ-

ʩʪʠ ʧʦʯʚʳ ʥʝʜʦʩʪʘʪʦʯʥʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʥʠʤ-

ʢʦʚ ʪʦʣʴʢʦ ʚ ʚʠʜʠʤʦʤ ʜʠʘʧʘʟʦʥʝ. ɼʣʷ ʵʪʠʭ ʮʝ-

ʣʝʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʝʧʣʦʚʳʝ ʠʥʬʨʘʢʨʘʩʥʳʝ 

ʩʥʠʤʢʠ ʠ ʩʥʠʤʢʠ ʚ ʨʘʜʠʦʜʠʘʧʘʟʦʥʝ ï ʤʠʢʨʦʚʦ-

ʣʥʦʚʳʝ ʨʘʜʠʦʤʝʪʨʠʯʝʩʢʠʝ ʠ ʨʘʜʠʦʣʦ-

ʢʘʮʠʦʥʥʳʝ. ʀʤʝʶʪʩʷ ʪʘʢʞʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ 

ʨʘʟʨʘʙʦʪʢʠ ʧʦ ʜʠʩʪʘʥʮʠʦʥʥʦʤʫ ʦʧʨʝʜʝʣʝʥʠʶ 

ʚʣʘʞʥʦʩʪʠ ʧʦʯʚ ʧʫʪʝʤ ʨʝʛʠʩʪʨʘʮʠʠ ʛʘʤʤʘ-

ʠʟʣʫʯʝʥʠʷ, ʥʦ ʪʦʣʴʢʦ ʩ ʩʘʤʦʣʝʪʥʳʤ ʚʘʨʠʘʥʪʦʤ. 

ɼʘʥʥʳʝ ʤʝʪʦʜʳ ʦʩʥʦʚʘʥʳ ʥʘ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝ-

ʞʜʫ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʤʠ ʠ ʚʦʜʥʦ-ʬʠʟʠʯʝʩʢʠʤʠ 

ʩʚʦʡʩʪʚʘʤʠ ʧʦʯʚ ʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʦʣʴʢʦ ʜʣʷ 

ʥʝʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚ [5].  

ʇʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʠʩʧʦ-

ʣʴʟʫʝʪʩʷ ʝʸ ʦʪʨʘʞʘʪʝʣʴʥʘʷ ʠ ʧʦʛʣʦʱʘʪʝʣʴʥʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ, ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ ʦʪ ʤʥʦʛʠʭ ʧʘʨʘ-

ʤʝʪʨʦʚ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʤʠʥʝʨʘʣʴʥʳʡ ʠ ʛʨʘʥʫ-

ʣʦʤʝʪʨʠʯʝʩʢʠʡ ʩʦʩʪʘʚ, ʩʦʜʝʨʞʘʥʠʝ ʩʦʝʜʠʥʝʥʠʡ 

ʞʝʣʝʟʘ ʠ ʛʫʤʫʩʘ, ʘ ʪʘʢʞʝ ʩʪʨʫʢʪʫʨʘ ʠ ʚʳʨʘʚ-

ʥʝʥʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʯʚ [6]. ʉʫʱʝʩʪʚʫʝʪ 

ʟʘʢʦʥʦʤʝʨʥʦʩʪʴ ʤʝʞʜʫ ʚʣʘʞʥʦʩʪʴʶ ʠ ʩʧʝʢʪʨʘ-

ʣʴʥʦʡ ʷʨʢʦʩʪʴʶ (ʉʗ). ʆʥʘ ʚʳʨʘʞʘʝʪʩʷ ʚ ʫʚʝʣʠ-

ʯʝʥʠʠ ʉʗ ʧʦʯʚ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʝʸ ʚʣʘʞʥʦʩʪʠ ʚ 

ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʧʦʯʚ. ɺʘʞʥʳʤ ʬʘʢʪʦʨʦʤ 

ʷʚʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʝʣʦʤʣʝʥʠʷ, ʢʦʪʦʨʳʡ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʘʨʴʠʨʫʝʪʩʷ ʦʪ ʩʦʜʝʨʞʘʥʠʷ ʚʦʜʳ 

ʧʦʯʚʝ. ʆʜʥʠʤ ʠʟ ʧʘʨʘʤʝʪʨʦʚ, ʧʦʟʚʦʣʷʶʱʠʤ 

ʦʧʨʝʜʝʣʠʪʴ ʚʣʘʞʥʦʩʪʴ ʧʦʯʚʳ ʷʚʣʷʝʪʩʷ ʢʦʤʧʣʝʢ-

ʩʥʘʷ ʜʠʵʣʝʢʪʨʠʯʝʩʢʘʷ ʧʨʦʥʠʮʘʝʤʦʩʪʴ (ʂɼʇ) 

ʧʦʯʚʳ. ʂɼʇ ʧʦʯʚʳ ʦʙʳʯʥʦ ʦʮʝʥʠʚʘʶʪ, ʠʩʭʦʜʷ 

ʠʟ ʩʦʦʪʥʦʰʝʥʠʡ ʪʝʦʨʠʠ ʤʥʦʛʦʢʦʤʧʦʥʝʥʪʥʳʭ 

ʩʠʩʪʝʤ, ʫʯʠʪʳʚʘʶʱʠʭ ʜʠʵʣʝʢʪʨʠʯʝʩʢʠʝ ʧʘʨʘ-

ʤʝʪʨʳ ʠ ʦʙʲʝʤʥʳʝ ʜʦʣʠ ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ ʧʦ-

ʯʚʝ ʢʦʤʧʦʥʝʥʪ. ʉʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʂɼʇ 

ʦʢʘʟʳʚʘʝʪ ʪʝʤʧʝʨʘʪʫʨʘ, ʢʦʪʦʨʫʶ ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʨʘʩʯʝʪʘʭ. 

ʀʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʫʭʠʭ ʠ ʚʣʘʞʥʳʭ ʧʦʯʚ ʥʘ 

ʤʝʩʪʥʦʩʪʠ ʤʦʞʥʦ ʧʦ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩ ʜʨʫʛʠʤʠ 

ʢʨʠʪʝʨʠʷʤʠ ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʩʚʦʡʩʪʚʘʭ 

ʥʠʞʥʝʛʦ ʛʨʫʥʪʦʚʦʛʦ ʩʣʦʷ ʠ ʝʛʦ ʦʩʥʦʚʘʥʠʷ, ʠʣʠ 

ʩʫʙʩʪʨʘʪʘ (ʧʦʨʠʩʪʦʩʪʠ, ʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʧʨʦʯ-

ʥʦʩʪʠ), ʦ ʝʛʦ ʜʨʝʥʠʨʦʚʘʥʠʠ, ʘ ʪʘʢʞʝ ʦ ʩʦʜʝʨʞʘ-

ʥʠʠ ʚ ʥʝʤ ʛʨʫʥʪʦʚʳʭ ʚʦʜ. ɺʣʘʞʥʳʝ ʠ ʤʦʢʨʳʝ 

ʧʦʯʚʳ ʥʘ ʤʥʦʛʦʟʦʥʘʣʴʥʳʭ ʠʟʦʙʨʘʞʝʥʠ̫ ʭ ʚʩʝʛʜʘ 

ʠʤʝʶʪ ʙʦʣʝʝ ʪʝʤʥʳʡ ʪʦʥ, ʥʝʞʝʣʠ ʘʥʘʣʦʛʠʯʥʳʝ 

ʩʫʭʠʝ [7]. 

ɺ ʦʧʪʠʯʝʩʢʦʤ ʩʧʝʢʪʨʘʣʴʥʦʤ ʠʥʪʝʨʚʘʣʝ ʚ 

ʚʠʜʠʤʦʡ 0,4-0,7 ʤʢʤ ʠ ʙʣʠʞʥʝʡ ʠʥʬʨʘʢʨʘʩʥʦʡ 

0,8-1,3 ʤʢʤ ʟʦʥʘʭ ʩʧʝʢʪʨʘ ʥʘʙʣʶʜʘʶʪʩʷ ʩʣʝʜʫ-

ʶʱʠʝ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʩʚʷʟʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʷʨ-

ʢʦʩʪʠ (ʂʗ) ʩ ʚʣʘʞʥʦʩʪʴʶ. ʂʘʢ ʧʨʘʚʠʣʦ, ʩ ʫʚʝ-
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ʣʠʯʝʥʠʝʤ ʜʣʠʥʳ ʚʦʣʥʳ ʦʧʪʠʯʝʩʢʠʡ ʢʦʥʪʨʘʩʪ 

ʩʫʭʠʭ ʠ ʚʣʘʞʥʳʭ ʧʦʯʚ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ʅʘʠ-

ʙʦʣʴʰʠʝ ʢʦʥʪʨʘʩʪʳ ʩʫʭʠʭ ʠ ʚʣʘʞʥʳʭ ʧʦʯʚ ʥʘ-

ʙʣʶʜʘʶʪʩʷ ʥʘ ʩʚʝʪʣʦʦʢʨʘʰʝʥʥʳʭ ʤʘʣʦʛʫʤʫʩ-

ʥʳʭ (ʩ ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ ʤʝʥʝʝ 3-4%), ʨʘʟ-

ʚʠʪʳʭ ʥʘ ʘʭʨʦʤʘʪʠʯʥʳʭ (ʣʝʩʩʦʧʦʜʦʙʥʳʭ ʩʫʛʣʠ-

ʥʢʘʭ) ʧʦʯʚʘʭ ʩ ʧʦʢʨʳʪʠʝʤ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʥʠʞʝ 

30-40%, ʛʜʝ ʧʨʠ ʥʘʯʘʣʴʥʦʤ ʂʗ ʩʫʭʦʡ ʧʦʯʚʳ 

0,35 ʢʦʥʪʨʘʩʪ ʜʦʩʪʠʛʘʝʪ 0,6-0,7. ʅʘ ʛʫʤʫʩʥʳʭ ʠ 

ʪʝʤʥʦʦʢʨʘʰʝʥʥʳʭ ʧʦʯʚʘʭ ʩ ʥʘʯʘʣʴʥʳʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʷʨʢʦʩʪʠ ʤʝʥʝʝ 0,2 ʢʦʥʪʨʘʩʪ ʩʫ-

ʭʠʭ ʠ ʚʣʘʞʥʳʭ ʧʦʯʚ ʥʠʞʝ 0,4 [7]. 

ʆʧʪʠʤʘʣʴʥʳʤ ʩʧʝʢʪʨʘʣʴʥʳʤ ʠʥʪʝʨʚʘʣʦʤ 

ʜʣʷ ʠʥʜʠʢʘʮʠʠ ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ ʩʯʠʪʘʝʪʩʷ 

ʦʨʘʥʞʝʚʦ-ʢʨʘʩʥʘʷ ʯʘʩʪʴ ʩʧʝʢʪʨʘ 0,6-0,7 ʤʢʤ. 

ʉʣʦʞʥʳʤ ʟʘʜʘʥʠʝʤ ʜʠʩʪʘʥʮʠʦʥʥʦʡ ʠʥʜʠʢʘʮʠʠ 

ʷʚʣʷʝʪʩʷ ʬʠʟʠʯʝʩʢʦʝ ʦʙʲʷʩʥʝʥʠʝ ʠ ʤʘʪʝʤʘʪʠʯʝ-

ʩʢʦʝ ʚʳʨʘʞʝʥʠʝ ʩʚʷʟʠ ʂʗ ʠ ʚʣʘʞʥʦʩʪʠ ʧʦʚʝʨʭ-

ʥʦʩʪʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʧʦʯʚʳ 0-2,5(5) ʩʤ [7].  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʨʦʮʝʩʩʦʚ ʧʦʜʪʦʧʣʝʥʠʷ 

ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʛʣʫʙʠʥʳ ʟʘʣʝ-

ʛʘʥʠʷ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʩ ʧʦʤʦʱʴʶ ʨʘʜʠʦʣʦʢʘʮʠʠ. 

ɼʘʥʥʳʡ ʤʝʪʦʜ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʦʧʨʝʜʝʣʝʥʠʝʤ 

ʚʣʘʞʥʦʩʪʠ ʧʦʯʚʳ. ʀʥʬʦʨʤʘʮʠʶ ʦʙ ʵʪʠʭ ʧʘʨʘ-

ʤʝʪʨʘʭ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ, ʠʟʤʝʨʷʷ ʠʥʪʝʥʩʠʚ-

ʥʦʩʪʴ ʤʠʢʨʦʚʦʣʥʦʚʦʛʦ ʠʟʣʫʯʝʥʠʷ ʧʦʯʚʝʥʥʦʛʦ 

ʧʦʢʨʦʚʘ. ɺʘʞʥʦʝ ʩʚʦʡʩʪʚʦ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ï 

ʩʧʦʩʦʙʥʦʩʪʴ ʠʭ ʢʘʧʠʣʣʷʨʥʦʛʦ ʧʦʜʲʝʤʘ ʚ ʛʨʫʥ-

ʪʦʚʫʶ ʩʨʝʜʫ, ʢʦʪʦʨʘʷ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʠʟʤʝʥʝʥʠʝ 

ʚʣʘʞʥʦʩʪʠ ʚ ʩʣʦʝ ʧʦʯʚʳ, ʢʦʪʦʨʘʷ ʥʘʭʦʜʠʪʩʷ ʥʘʜ 

ʫʨʦʚʥʝʤ ʛʨʫʥʪʦʚʳʭ ʚʦʜ (ʋɻɺ) ʠ ʥʘʟʳʚʘʝʪʩʷ ʢʘ-

ʧʠʣʣʷʨʥʦʡ ʢʘʡʤʦʡ.  

ʅʘʣʠʯʠʝ ʧʦʯʚʝʥʥʳʭ ʩʣʦʝʚ ʩ ʨʘʟʥʳʤ ʫʚʣʘ-

ʞʥʝʥʠʝʤ, ʢʦʪʦʨʦʝ ʚʦʟʥʠʢʘʝʪ ʟʘ ʩʯʝʪ ʢʘʧʠʣʣʷʨ-

ʥʦʛʦ ʧʦʜʥʷʪʠʷ ʥʘʜ ʋɻɺ, ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʫʤʝʥʴʰʝʥʠʶ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʨʘʜʠʦʪʝʧʣʦʚʦʛʦ 

ʠʟʣʫʯʝʥʠʷ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʜʠʦʷʨʢʦʩʪʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ. ʈʘʜʠʦʷʨʢʦʩʪʥʳʡ ʢʦʥʪʨʘʩʪ, ʢʦ-

ʪʦʨʳʡ ʚʦʟʥʠʢʘʝʪ ʧʨʠ ʵʪʦʤ, ʪʝʤ ʟʥʘʯʠʪʝʣʴʥʝʝ, 

ʯʝʤ ʙʣʠʞʝ ʢ ʧʦʚʝʨʭʥʦʩʪʠ ʥʘʭʦʜʠʪʩʷ ʫʚʣʘʞʥʝʥ-

ʥʳʡ ʛʦʨʠʟʦʥʪ ʠ ʯʝʤ ʙʦʣʴʰʝ ʜʣʠʥʘ ʚʦʣʥʳ ʨʝ-

ʛʠʩʪʨʠʨʫʝʤʦʛʦ ʠʟʣʫʯʝʥʠʷ. ʋʩʪʦʡʯʠʚʘʷ ʚʟʘʠʤʦʩ-

ʚʷʟʴ ʤʝʞʜʫ ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʠʟʣʫʯʝʥʠʷ ʠ ʋɻɺ ʚ 

ʨʘʟʥʳʭ ʧʦʯʚʝʥʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʟʦʥʘʭ ʦʪʣʠʯʘ-

ʝʪʩʷ ʦʙʱʠʤʠ ʟʘʢʦʥʦʤʝʨʥʦʩʪʷʤʠ ʠ ʧʨʦʩʣʝʞʠʚʘ-

ʝʪʩʷ ʢ ʛʣʫʙʠʥʘʤ ʦʜʠʥ-ʪʨʠ ʤʝʪʨʘ [8]. 

ʌʠʟʠʯʝʩʢʦʡ ʦʩʥʦʚʦʡ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʦʧʨʝʜʝʣʝʥʠʷ ʋɻɺ ʷʚʣʷʝʪʩʷ ʚʣʠʷʥʠʝ ʨʝʞʠʤʦʚ 

ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʫʚʣʘʞʥʝʥʠʷ ʩʢʠʥ-ʩʣʦʷ, ʯʪʦ 

ʚʥʦʩʠʪ ʦʩʥʦʚʥʦʡ ʚʢʣʘʜ ʚ ʠʟʣʫʯʝʥʠʝ, ʥʘ ʨʘ-

ʜʠʘʮʠʦʥʥʦ-ʚʣʘʞʥʦʩʪʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʯʚʝʥ-

ʥʦʛʦ ʧʦʢʨʦʚʘ ʚ ʟʦʥʘʭ ʬʠʣʴʪʨʘʮʠʠ ʠ ʧʦʜʪʦʧʣʝ-

ʥʠʷ [8]. 

ʇʨʝʜʩʪʘʚʣʝʥʥʳʝ ʤʝʪʦʜʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʩʥʠʤʢʦʚ ʀʂ ʠ ʨʘʜʠʦʜʠʘʧʘʟʦʥʘʭ. ʇʨʝʠʤʫʱʝʩʪʚʦ 

ʜʘʥʥʳʭ ʤʝʪʦʜʦʚ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʩʪʠ 

ʩʠʩʪʝʤʘʪʠʯʝʩʢʦʛʦ ʧʦʣʫʯʝʥʠʷ ʩʥʠʤʢʦʚ ʚ ʣʶʙʦʝ 

ʚʨʝʤʷ. ʆʛʨʘʥʠʯʝʥʠʝʤ ʩʣʫʞʘʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ 

ʤʝʪʝʦʫʩʣʦʚʠʷ. ʅʝʜʦʩʪʘʪʢʦʤ ʜʘʥʥʳʭ ʤʝʪʦʜʦʚ 

ʷʚʣʷʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ ʛʣʫʙʠʥʘ ʦʧʨʝʜʝʣʝʥʠʷ 

ʚʣʘʞʥʦʩʪʠ ʧʦʯʚ, ʘ ʪʘʢʞʝ ʧʦʛʨʝʰʥʦʩʪʴ ʠʟʤʝʨʝ-

ʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʢʦʥʪʘʢʪʥʦʛʦ ʤʝʪʦʜʘ. 

ɼʠʩʪʘʥʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʧʦʟʚʦʣʷʶʪ ʦʧʝʨʘ-

ʪʠʚʥʦ ʧʨʦʚʦʜʠʪʴ ʤʦʥʠʪʦʨʠʥʛ ʧʦʜʪʦʧʣʝʥʠʡ ʠ 

ʧʨʦʩʣʝʞʠʚʘʪʴ ʠʭ ʜʠʥʘʤʠʢʫ. ʂʦʥʪʘʢʪʥʳʝ ʤʝʪʦʜʳ 

ʥʝ ʦʙʣʘʜʘʶʪ ʧʦʚʳʰʝʥʥʦʡ ʪʦʯʥʦʩʪʴʶ ʦʧʨʝʜʝʣʝ-

ʥʠʷ ʛʨʘʥʠʮ ʧʦʜʪʦʧʣʝʥʠʡ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʜʠʩʪʘʥ-

ʮʠʦʥʥʳʭ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʚʳʜʝʣʷʪʴ ʙʦʣʝʝ 

ʪʦʯʥʳʝ ʢʦʥʪʫʨʳ ʟʦʥ ʩ ʚʳʩʦʢʠʤʠ ʫʨʦʚʥʷʤʠ ʛʨʫ-

ʥʪʦʚʳʭ ʚʦʜ ʧʦ ʢʦʩʚʝʥʥʳʤ ʜʝʰʠʬʨʦʚʦʯʥʳʤ 

ʧʨʠʟʥʘʢʘʤ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʚʦʝʚʨʝʤʝʥʥʦʝ ʦʪʩʣʝʞʠʚʘ-

ʥʠʝ ʜʠʥʘʤʠʢʠ ʧʨʦʮʝʩʩʘ ʧʦʜʪʦʧʣʝʥʠʷ ʧʦʟʚʦʣʠʪ 

ʣʦʢʘʣʠʟʦʚʘʪʴ ʦʧʘʩʥʳʝ ʟʦʥʳ ʠ ʟʘʙʣʘʛʦʚʨʝʤʝʥʥʦ 

ʧʨʠʥʠʤʘʪʴ ʟʘʱʠʪʥʳʝ ʤʝʨʳ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘ-

ʣʴʥʦʡ ʟʘʜʘʯʝʡ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ. 
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ɸʢʪʫʘʣʴʥʽʩʪʴ. ʅʘ ʜʘʥʠʡ ʯʘʩ ʨʽʩʪ ʧʦʧʠʪʫ 

ʥʘ ʧʨʠʨʦʜʥʠʡ ʛʘʟ ʟʤʫʰʫʻ ʜʦʩʣʽʜʥʠʢʽʚ ʰʫʢʘʪʠ 

ʦʩʦʙʣʠʚʽ ʧʽʜʭʦʜʠ ʜʣʷ ʚʠʷʣʝʥʥʷ ʧʦʢʣʘʜʽʚ ʚʫʛʣʝ-

ʚʦʜʥʽʚ ʫ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʠʭ ʪʦʚʱʘʭ ʥʝʦʛʝʥʫ ɿʦ-

ʚʥʽʰʥʴʦʾ ʟʦʥʠ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ, ʧʨʠ 

ʮʴʦʤʫ ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʢʨʠʪʝʨʽʾ 

ʧʽʱʘʥʠʩʪʦʩʪʽ, ʘ ʡ ʧʽʩʢʦʚʠʪʦʩʪʽ ʧʦʨʽʜ.  

ʉʣʽʜ ʟʛʘʜʘʪʠ, ʱʦ ʚ ʪʦʨʪʦʥ-ʩʘʨʤʘʪʩʴʢʠʭ ʚʽʜ-

ʢʣʘʜʘʭ ɿʦʚʥʽʰʥʴʦʾ ʟʦʥʠ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ 

ʧʨʦʛʠʥʫ, ʫ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽʡ ʾʾ ʯʘʩʪʠʥʽ, ʚʽʜʦʤʽ 

ʧʦʢʣʘʜʠ ʙʫʨʦʛʦ ʚʫʛʽʣʣʷ ʟʘʛʘʣʴʥʠʤ ʧʨʦʩʪʷʛʘʥ-

ʥʷʤ ʤʘʡʞʝ 130 ʢʤ ʧʨʠ ʰʠʨʠʥʽ 15-20 ʢʤ. ʂʨʽʤ 

ʮʴʦʛʦ, ʚ ʪʦʨʪʦʥ-ʩʘʨʤʘʪʩʴʢʽʭ ʚʽʜʢʣʘʜʘʭ ʚʩʶʜʠ 

ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʩʢʘʤôʷʥʽʣʽ ʨʦʩʣʠʥʥʽ ʟʘʣʠʰʢʠ [1]. 

ʋ 1970 ʨʦʮʽ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʴ ʬʘʭʽʚ-

ʮʷʤʠ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʛʦ ʽʥʩʪʠʪʫʪʫ ʥʘʬʪʠ ʽ 

ʛʘʟʫ ʚ ɿʦʚʥʽʰʥʽʡ ʟʦʥʽ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦ-

ʛʠʥʫ ʙʫʣʦ ʧʽʜʨʘʭʦʚʘʥʦ, ʱʦ ʪʦʨʪʦʥ-ʩʘʨʤʘʪʩʴʢʽ 

ʚʽʜʢʣʘʜʠ ʤʘʶʪʴ ʪʘʢʫ ʦʙôʻʤʥʫ ʚʝʣʠʯʠʥʫ, ʱʦ ʤʦ-

ʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʬʦʨʤʫʚʘʥʥʷ ʤʝʪʘʥʫ ʟ ʟʘʧʘʩʘ-

ʤʠ 12 ʪʨʣʥ ʤ3. ʎʝ ʙʽʣʴʰʝ, ʥʽʞ ʚʩʪʘʥʦʚʣʝʥʽ ʟʘʧʘ-

ʩʠ ʛʘʟʫ ʥʘ ʪʦʡ ʯʘʩ ʫ ʚʽʜʢʨʠʪʠʭ ʛʘʟʦʚʠʭ ʨʦʜʦʚʠ-

ʱʘʭ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʚ ʪʨʘʜʠʮʽʡʥʠʭ 

ʧʽʱʘʥʠʭ ʧʦʨʦʜʘʭ-ʢʦʣʝʢʪʦʨʘʭ [2]. ɹʫʚ ʟʨʦʙʣʝʥʠʡ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʨʝʰʪʘ ʟʘʣʠʰʢʦʚʠʭ ʟʘʧʘʩʽʚ ʛʘʟʫ 

ʩʢʦʥʮʝʥʪʨʦʚʘʥʘ ʚ ʪʦʨʪʦʥ-ʩʘʨʤʘʪʩʴʢʠʭ ʩʣʘʥʮʶ-

ʚʘʪʠʭ ʛʣʠʥʘʭ ʪʘ ʘʨʛʽʣʽʪʘʭ, ʷʢʽ ʚ 1970 ʨʦʮʽ ʱʝ ʥʝ 

ʨʦʟʛʣʷʜʘʣʠʩʷ ʷʢ ʤʦʞʣʠʚʽ ʥʝʪʨʘʜʠʮʽʡʥʽ ʨʝʟʝʨʚʫ-

ʘʨʠ ʜʣʷ ʛʘʟʫ. 

ɿʦʚʥʽʰʥʷ ʟʦʥʘ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ 

ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʪʝʨʠʪʦʨʽʾ ʟ ʧʽʜʚʠʱʝʥʦʶ ʽʥʪʝʥ-

ʩʠʚʥʽʩʪʶ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʚ ʦʩʘʜʦʚʽʡ ʦʙʦʣʦʥʮʽ 

ʟʝʤʥʦʾ ʢʦʨʠ ʦʩʦʙʣʠʚʦ ʚ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʽʡ ʽ ʧʽʚ-

ʥʽʯʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʘʭ ʪʝʨʠʪʦʨʽʾ (ʨʠʩ.1), ʱʦ ʻ 

ʧʦʟʠʪʠʚʥʠʤ ʜʣʷ ʨʦʟʢʣʘʜʘʥʥʷ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦ-

ʚʠʥʠ ʟ ʚʠʜʽʣʝʥʥʷʤ ʛʘʟʫ. 

ʎʽʢʘʚʦ, ʱʦ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ʚ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʤʫ ʥʘʮʽʦ-

ʥʘʣʴʥʦʤʫ ʪʝʭʥʯ̔ʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ ʥʘʬʪʠ ʽ ʛʘʟʫ 

ʧʦ ʪʝʤʽ ɻʄ-20 ʫ 2002-2004 ʨʦʢʘʭ, ʩʪʦʩʦʚʥʦ ʚʠ-

ʷʚʣʝʥʥʷ ʧʨʠʯʠʥ ʧʨʦʧʫʩʢʫ ʧʨʦʜʫʢʪʠʚʥʠʭ ʛʦʨʠ-

ʟʦʥʪʽʚ ʛʘʟʫ ʚ ʥʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʘʭ ɿʦʚʥʽʰʥʴʦʾ 

ʟʦʥʠ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ, ʙʫʣʠ ʟʨʦʙʣʝʥʽ 

ʚʠʩʥʦʚʢʠ, ʱʦ ʚ ʮʽʡ ʟʦʥʽ ʧʨʦʤʠʩʣʦʚʽ ʧʨʠʧʣʠʚʠ 

ʛʘʟʫ ʤʦʞʫʪʴ ʙʫʪʠ ʦʜʝʨʞʘʥʽ ʥʝ ʪʽʣʴʢʠ ʟ ʪʨʘʜʠ-

ʮʽʡʥʠʭ ʧʽʱʘʥʠʭ ʧʦʨʽʜ-ʢʦʣʝʢʪʦʨʽʚ, ʘ ʚ ʧʝʚʥʠʭ 

ʫʤʦʚʘʭ, ʽ ʟ ʛʣʠʥʠʩʪʠʭ ʧʦʨʽʜ [3]. 

ʉʧʨʘʚʘ ʚ ʪʦʤʫ, ʱʦ ʚ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʠʭ ʪʦ-

ʚʱʘʭ ʧʽʱʘʥʠʩʪʽʩʪʴ ʛʣʠʥ ʜʦʚʰʠʡ ʯʘʩ ʨʦʟʛʣʷʜʘ-

ʣʘʩʴ ʷʢ ʚʜ̔ʥʦʰʝʥʥʷ ʩʫʤʠ ʚʩʽʭ ʧʽʱʘʥʠʭ ʧʣʘʩʪʽʚ 

ʜʦ ʟʘʛʘʣʴʥʦʾ ʾʾ ʪʦʚʱʽ. ʇʽʱʘʥʽ ʧʣʘʩʪʠ ʽ ʾʭ ʧʝʨʩʧʝ-

ʢʪʠʚʥʽʩʪʴ ʥʘ ʛʘʟ ʚ ʨʦʟʨʽʟʘʭ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʠʭ 

ʪʦʚʱ ʜʦʙʨʝ ʜʽʘʛʥʦʩʪʫʶʪʴʩʷ ʤʝʪʦʜʘʤʠ ɻɼʉ, ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʯʦʛʦ ʚ ʥʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʘʭ ɿʦʚ-

ʥʽʰʥʴʦʾ ʟʦʥʠ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʙʫʣʦ 

ʚʽʜʢʨʠʪʦ ʙʘʛʘʪʦ ʛʘʟʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʩʘʤʝ ʫ 

ʤʦʥʦʣʽʪʥʠʭ ʰʘʨʘʭ ʧʽʩʢʦʚʠʢʽʚ. ɸʣʝ ʤʽʞ ʧʽʱʘʥʠ-

ʤʠ ʧʣʘʩʪʘʤʠ ʚ ʛʣʠʥʠʩʪʠʭ ʚʽʜʢʣʘʜʘʭ ʽʩʥʫʻ ʪʘʢʦʞ 

ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʽʥʪʝʨʚʘʣʽʚ, ʷʢʽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ 

ʪʦʥʢʦʰʘʨʫʚʘʪʽ ʧʘʯʢʠ ʟ ʨʦʟʩʽʷʥʦʶ ʚ ʥʠʭ ʧʩʘʤʽ-

ʪʦʚʦʶ ʬʨʘʢʮʽʻʶ ʫ ʨʽʟʥʠʭ ʚʽʜʩʦʪʢʦʚʠʭ ʚʽʜʥʦ-

ʰʝʥʥʷʭ. ʊʘʢʽ ʧʽʩʢʫʚʘʪʽ ʛʣʠʥʠʩʪʽ ʧʘʯʢʠ ʟʘ ʽʩʥʫʶ-

ʯʠʤʠ ʤʝʪʦʜʘʤʠ ɻɼʉ, ʚʠʜʽʣʷʶʪʴʩʷ ʟ ʚʝʣʠʢʠʤʠ 

ʪʨʫʜʥʦʱʘʤʠ. ɿʘ ʧʝʪʨʦʬʽʟʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ 

ʚʦʥʠ ʤʘʡʞʝ ʥʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʚʤʽʱʫʶʯʠʭ 

ʛʣʠʥʠʩʪʠʭ ʧʦʨʽʜ. ʋ ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʚ ʇʝʨʝʜʢʘ-

ʨʧʘʪʪʽ ʙʫʣʦ ʧʨʦʧʫʱʝʥʦ ʙʘʛʘʪʦ ʧʨʦʤʠʩʣʦʚʠʭ ʛʘ-

ʟʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʫ ʪʘʢʠʭ ʧʘʯʢʘʭ. 

ɻʦʣʦʚʥʠʤ ʢʨʠʪʝʨʽʻʤ ʧʝʨʩʧʝʢʪʠʚ ʛʘʟʦʥʦʩ-

ʥʦʩʪʽ ʪʦʥʢʦʰʘʨʫʚʘʪʠʭ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʠʭ ʧʘʯʦʢ 

ʻ ʥʘʷʚʥʽʩʪʴ ʚ ʥʠʭ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʧʩʘʤʽʪʦʚʦʾ ʬʨʘ-

ʢʮʽʾ, ʷʢʘ ʙʫʣʘ ʥʘʤʠ ʥʘʟʚʘʥʘ ʧʽʩʢʦʚʠʪʽʩʪʶ, ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʧʽʱʘʥʠʩʪʦʩʪʽ, ʢʦʣʠ ʚʠʚʯʘʶʪʴʩʷ 

ʪʽʣʴʢʠ ʤʦʥʦʣʽʪʥʽ ʧʽʱʘʥʽ ʰʘʨʠ. ɹʫʣʦ ʚʩʪʘʥʦʚʣʝ-

ʥʦ, ʱʦ ʢʨʘʱʝ ʟʘ ʚʩʝ ʤʦʞʥʘ ʟʜʽʡʩʥʶʚʘʪʠ ʚʠʟʥʘ-

ʯʝʥʥʷ ʢʨʠʪʝʨʽʶ ʜʠʬʝʨʝʥʮʽʘʮʽʾ ʧʽʱʘʥʠʩʪʦʾ ʬʨʘ-

ʢʮʽʾ ʚ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʽʡ ʧʘʯʮʽ, ʰʣʷʭʦʤ ʨʝʪʝʣʴ-

ʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʰʣʘʤʫ, ʪʘʢ ʷʢ ʚʽʥ ʧʦʩʪʽʡʥʦ 

ʚʠʥʦʩʠʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʶ ʧʨʠ ʙʫʨʽʥʥʽ ʩʚʝʨʜʣʦ-

ʚʠʥ ʽ ʡʦʛʦ ʤʦʞʥʘ ʜʦʩʣʽʜʞʫʚʘʪʠ ʧʦ ʚʩʴʦʤʫ ʨʦʟ-

ʨʽʟʫ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʝʨʥʫ. ʇʨʠ ʨʦʟʤʠʚʽ ʧʽʱʘʥʦ-

ʛʣʠʥʠʩʪʠʭ ʧʦʨʽʜ ʚ ʧʨʦʮʝʩʽ ʙʫʨʽʥʥʷ, ʩʣʽʜ ʟʘʩʪʦ-

ʩʦʚʫʚʘʪʠ ʜʦʩʣʜ̔ʞʫʚʘʥʥʷ ʥʘ ʧʽʩʢʦʚʠʪʽʩʪʴ ʧʨʦʙʠ 

ʧʨʦʤʠʚʥʦʾ ʨʽʜʠʥʠ, ʱʦ ʚʠʭʦʜʠʪʴ ʟ ʩʚʝʨʜʣʦʚʠʥʠ 

ʥʘ ʧʦʚʝʨʭʥʶ [3,4,5]. 

ʌʦʨʤʫʚʘʥʥʷ ʛʘʟʦʚʠʭ ʧʦʢʣʘʜʽʚ ʚ ʦʢʨʝʤʠʭ 

ʧʨʦʰʘʨʢʘʭ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʠʭ ʧʘʯʦʢ ʟʜʽʡʩʥʶ-

ʻʪʴʩʷ ʟʘ ʥʘʩʪʫʧʥʦʶ ʩʭʝʤʦʶ: ʪʘʤ, ʜʝ ʧʽʩʢʦʚʠ- 
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ʪʽʩʪʴ ʚʠʱʘ ʚ ʧʣʘʩʪʘʭ ʽ ʧʨʦʰʘʨʢʘʭ ʚʦʥʠ ʥʘʙʫʚʘ-

ʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʨʝʟʝʨʚʫʘʨʽʚ, ʪʘʢ ʷʢ 

ʮʽ ʧʣʘʩʪʠ ʽ ʧʨʦʰʘʨʢʠ ʦʧʠʥʷʶʪʴʩʷ ʩʝʨʝʜ ʰʘʨʽʚ 

ʛʣʠʥ, ʷʢʽ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʦʣʦʜʽʶʪʴ ʧʨʦʥʠʢʥʽʩʪʶ. 

ʋ ʧʨʦʰʘʨʢʠ ʟ ʧʽʜʚʠʱʝʥʦʶ ʧʽʩʢʦʚʠʪʽʩʪʶ ʚʠʪʠʩ-

ʢʫʶʪʴʩʷ ʬʣʶʾʜʠ ʽʟ ʚʤʽʱʫʶʯʠʭ ʛʣʠʥʠʩʪʠʭ ʧʦʨʽʜ. 

ɼʘʣʽ ʧʨʦʭʦʜʠʪʴ ʛʨʘʚʽʪʘʮʽʡʥʝ ʨʦʟʜʽʣʝʥʥʷ ʬʣʶʾ-

ʜ̔ ʚ ʚ ʧʨʦʰʘʨʢʘʭ ʟ ʚʽʜʥʦʩʥʦ ʚʠʩʦʢʦʶ ʧʽʩʢʦʚʠʪʽʩ-

ʪʶ. ʇʨʠ ʩʧʨʠʷʪʣʠʚʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʫʤʦʚʘʭ ʘʙʦ 

ʥʘʷʚʥʦʩʪʽ ʣʽʥʟ ʚʠʢʣʠʥʶʚʘʥʥʷ ʧʣʘʩʪʽʚ ʪʦʱʦ, ʫ 

ʪʘʢʠʭ ʰʘʨʘʭ ʽ ʧʨʦʰʘʨʢʘʭ ʬʦʨʤʫʶʪʴʩʷ ʛʘʟʦʥʦʩ-

ʥʽ ʛʦʨʠʟʦʥʪʠ, ʫ ʷʢʠʭ, ʷʢ ʧʨʘʚʠʣʦ, ʧʨʠʩʫʪʥʽ ʧʽ-

ʜʦʰʦʚʥʽ ʚʦʜʠ. ʊʘʢʽ ʛʘʟʦʥʦʩʥʽ ʪʦʥʢʦʰʘʨʫʚʘʪʽ 

ʧʘʯʢʠ, ʫ ʷʢʠʭ, ʢʨʽʤ ʚʫʛʣʝʚʦʜʥʝʚʦʛʦ ʥʘʢʦʧʠʯʝʥ-

ʥʷ, ʻ ʚʦʜʠ, ʦʪʨʠʤʘʣʠ ʚ ʣʽʪʝʨʘʪʫʨʽ ʦʙʨʘʟʥʫ ʥʘʟʚʫ 

çʣʠʩʪʦʚʦʛʦ ʧʠʨʦʛʘè. ʉʘʤʝ ʪʦʤʫ, ʧʨʠ ʝʢʩʧʣʫʘʪʘ-

ʮʽʾ ʛʘʟʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʫ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʽʡ 

ʪʦʚʱʽ ʇʝʨʝʜʢʘʨʧʘʪʪʷ ʟʘʚʞʜʠ ʩʧʦʯʘʪʢʫ ʽʟ ʩʚʝʨʜ-

ʣʦʚʠʥʠ ʧʦʩʪʫʧʘʻ ʯʠʩʪʠʡ ʛʘʟ, ʘ ʧʦʪʽʤ ʛʘʟ ʽʟ ʚʦ-

ʜʦʶ. ʋ ʟʚôʷʟʢʫ ʟ ʚʠʱʝʥʘʚʝʜʝʥʠʤ, ʜʦ ʧʨʦʮʝʩʫ 

ʧʦʰʫʢʽʚ ʽ ʨʦʟʚʽʜʢʠ ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʧʽ-

ʱʘʥʦ-ʛʣʠʥʠʩʪʠʭ ʪʦʚʱʘʭ ʧʦʪʨʽʙʥʠʡ ʦʩʦʙʣʠʚʠʡ 

ʧʽʜʭʽʜ. ɺʽʥ ʧʦʣʷʛʘʻ ʫ ʚʠʷʚʣʝʥʥʽ ʥʝ ʪʽʣʴʢʠ ʧʽʱʘ-

ʥʠʩʪʦʩʪʽ, ʘ ʪʘʢʦʞ, ʦʙʦʚôʷʟʢʦʚʦ, ʩʪʫʧʝʥʶ ʜʠʩʧʝ-

ʨʩʥʦ-ʨʦʟʩʽʷʥʠʭ ʧʩʘʤʽʪʽʚ ʚ ʦʢʨʝʤʠʭ ʧʨʦh ʘʨʢʘʭ 

ʪʦʥʢʦʰʘʨʫʚʘʪʠʭ ʧʘʯʦʢ ʛʣʠʥʠʩʪʠʭ ʪʦʚʱ, ʪʦʙʪʦ 

ʧʽʩʢʦʚʠʪʦʩʪʽ. ʐʣʷʭʦʤ ʚʠʚʯʝʥʥʷ ʪʦʥʢʦʰʘʨʫʚʘ-

ʪʠʭ ʧʘʯʦʢ ʫ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʽʡ ʪʦʚʱʽ ʥʝʦʛʝʥʫ 

ʇʝʨʝʜʢʘʨʧʘʪʪʷ, ʥʘ ʜʘʥʠʡ ʯʘʩ ʫ ʨʦʟʨʽʟʘʭ ʩʪʘʨʠʭ 

ʧʨʦʤʠʩʣʦʚʠʭ ʧʣʦʱ ʙʫʣʦ ʚʠʜʽʣʝʥʦ ʧʦʥʘʜ 150 

ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʥʘ ʛʘʟ ʦʙôʻʢʪʽʚ [4]. 

ʇʨʠ ʧʣʘʥʫʚʘʥʥʽ ʧʦʰʫʢʽʚ, ʨʦʟʚʽʜʢʠ ʽ ʚʠʜʦ-

ʙʫʚʘʥʥʷ ʛʘʟʫ ʟ ʥʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʽʚ ɿʦʚʥʽʰʥʴʦʾ 

ʟʦʥʠ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʰʣʷʭʦʤ ʙʫ-

ʨʽʥʥʷ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʩʣʽʜ ʚʨʘʭʦʚʫ-

ʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʢʨʠʪʝʨʽʡ ʧʽʱʘʥʠʩʪʦʩʪʽ, ʘ ʡ ʧʽʩʢʦ-

ʚʠʪʦʩʪʽ ʧʦʨʽʜ. ʅʘ ʪʘʙʣ. 1 ʥʘʚʦʜʠʪʴʩʷ ʪʝʦʨʝʪʠʯʥʘ 

ʤʦʜʝʣʴ ʬʦʨʤʫʚʘʥʥʷ ʛʘʟʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʽʜʚʠʱʝʥʦʶ ʧʽʩʢʦʚʠʪʽʩʪʶ. 

ʊʘʙʣ. 1 ï ʪʝʦʨʝʪʠʯʥʘ ʤʦʜʝʣʴ ʚʧʣʠʚʫ ʧʽʩʢʦ-

ʚʠʪʦʩʪʽ ʚ ʪʦʥʢʦʰʘʨʫʚʘʪʠʭ ʧʘʯʢʘʭ ʧʽʱʘʥʦ-

ʛʣʠʥʠʩʪʠʭ ʪʦʚʱ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʟʥʘʭʦʜʞʝʥʥʷ ʚ 

ʥʠʭ ʫʤʦʚ ʜʣʷ ʚʫʛʣʝʚʦʜʥʝʚʦʛʦ ʥʘʢʦʧʠʯʝʥʥʷ. (ʘ) ï 

ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʽʩʢʦʚʠʪʦʩʪʽ 3,2%, ʟʘʚʜʷʢʠ ʾʾ 

ʜʠʬʝʨʝʥʮʽʘʮʽʾ, ʧʨʦʰʘʨʢʠ 4 ʽ 7 ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʨʠʨʦʜʥʠʤʠ ʨʝʟʝʨʚʫʘʨʘʤʠ; (ʙ) ï ʩʝʨʝʜʥʻ ʟʥʘ- 
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                               ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʽʩʢʦʚʠʪʦʩʪʽ 3,2%          ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʽʩʢʦʚʠʪʦʩʪʽ 8,9% 

                                      ʘ)                                                              ʙ) 
 

ʯʝʥʥʷ ʧʽʩʢʦʚʠʪʦʩʪʽ 8,9%, ʘʣʝ ʾʾ ʜʠʬʝʨʝʥʮʽʘʮʽʷ 

ʜʫʞʝ ʤʘʣʘ, ʽ ʪʦʤʫ ʧʨʠʨʦʜʥʠʭ ʨʝʟʝʨʚʫʘʨʽʚ ʚ ʮʽʡ 

ʧʘʯʮʽ, ʩʧʨʠʷʪʣʠʚʠʭ ʜʣʷ ʚʙʠʨʘʥʥʷ ʚ ʩʝʙʝ ʬʣʶʾʜʽʚ 

ʽʟ ʚʤʽʱʫʶʯʠʭ ʧʦʨʽʜ ʟ ʧʦʩʣʽʜʦʚʥʦʶ ʜʠʬʝʨʝʥʮʽʘ-

ʮʽʻʶ ʟʘ ʛʫʩʪʠʥʦʶ ʽ ʬʦʨʤʫʚʘʥʥʷ ʛʘʟʦʚʠʭ ʧʦʢʣʘ-

ʜʽʚ, ʪʫʪ ʥʝʤʘʻ. 

ʅʘ ʙʘʛʘʪʴʦʭ ʧʣʦʱʘʭ ɿʦʚʥʽʰʥʴʦʾ ʟʦʥʠ ʇʝ-

ʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʥʘʚʝʜʝʥʘ ʚʠʱʝ ʪʝʦʨʝ-

ʪʠʯʥʘ ʤʦʜʝʣʴ ʛʘʟʦʥʘʢʦʧʠʯʝʥʴ ʚ ʦʢʨʝʤʠʭ ʰʘʨʘʭ 

ʽ ʧʨʦʰʘʨʢʘʭ ʧʽʱʘʥʦ-ʛʣʠʥʠʩʪʠʭ ʪʦʚʱ ʥʝʦʛʝʥʫ 

ʟʥʘʡʰʣʘ ʧʽʜʪʚʝʨʜʞʝʥʥʷ, ʽ ʙʫʣʠ ʚʽʜʢʨʠʪʽ ʥʦʚʽ 

ʧʦʢʣʘʜʠ ʛʘʟʫ ʥʘ ʩʪʘʨʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʧʣʦʱʘʭ, 

ʥʘʚʽʪʴ ʧʨʠ ʙʫʨʽʥʥʽ ʚʝʨʪʠʢʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ. 

ʇʨʠʢʣʘʜʦʤ ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ ʦʜʝʨʞʘʥʽ ʧʨʦʤʠʩ-

ʣʦʚʽ ʧʨʠʧʣʠʚʠ ʛʘʟʫ ʥʘ ʧʣʦʱʘʭ ʍʽʜʥʦʚʠʯʽ (ʛʦʨʠ-

ʟʦʥʪʠ ɺɼ-14 ʽ ʅɼ-8), ʄʘʢʫʥʽʚ (ʛʦʨʠʟʦʥʪ ɺɼ-14), 

ɼʘʰʘʚʘ-ʂʘʜʦʙʥʦ (ʛʦʨʠʟʦʥʪ ʅɼ-3) ʪʘ ʽʥʰʽ [5,6]. 

ʅʘ ʥʘʰʫ ʜʫʤʢʫ, ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʙʫʨʽʥʥʷ 

ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʟʘ ʘʤʝʨʠʢʘʥʩʴʢʦʶ 

ʪʝʭʥʦʣʦʛʽʻʶ ʚ ʥʝʦʛʝʥʦʚʠʭ ʚʽʜʢʣʘʜʘʭ ɿʦʚʥʽʰʥʴʦʾ 

ʟʦʥʠ ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʤʦʞʫʪʴ ʙʫʪʠ 

ʦʜʝʨʞʘʥʽ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʽ ʧʨʠʧʣʠʚʠ ʛʘʟʫ ʫ ʧʦʨʽ-

ʚʥʷʥʥʽ ʟ ʙʫʨʽʥʥʷʤ ʚʝʨʪʠʢʘʣʴʥʠʭ ʩʚʝʨʜʣʦʚʠʥ. 

ʈʦʟʛʣʷʥʝʤʦ ʷʢ ʧʨʠʢʣʘʜ ʨʦʟʨʽʟ ɹʫʮʽʚʩʴʢʦʾ 

ʧʣʦʱʽ (ʨʠʩ.2), ʷʢʘ ʨʦʟʪʘʰʦʚʘʥʘ ʚ ʤʝʞʘʭ ʂʨʫʢʝ-

ʥʠʮʴʢʦʾ ʟʘʧʘʜʠʥʠ ɿʦʚʥʽʰʥʴʦʾ ʟʦʥʠ, ʥʘ ʧʽʚʥʽʯ-

ʥʠʡ ʩʭʽʜ ʚʽʜ ʍʽʜʥʦʚʠʮʴʢʦʛʦ ʛʘʟʦʚʦʛʦ ʨʦʜʦʚʠʱʘ, 

ʜʝ ʧʨʦʙʫʨʠʣʠ ʜʚʽ ʩʚʝʨʜʣʦʚʠʥʠ 2-ɹʫʮ ʪʘ 7-ɹʫʮ ʫ 

ʪʦʚʱʽ ʥʝʦʛʝʥʫ, ʷʢʽ ʜʦʩʷʛʣʠ ʛʣʠʙʠʥ 2650 ʪʘ 2700 

ʤ ʚʽʜʧʦʚʽʜʥʦ. ɿʘ ʜʘʥʠʤʠ ʛʝʦʬʽʟʠʯʥʠʭ ʜʦʩʣʽ-

ʜʞʝʥʴ ʚ ʨʦʟʨʽʟʘʭ ʮʠʭ ʩʚʝʨʜʣʦʚʠʥ ʛʦʨʠʟʦʥʪ ʅɼ-

12 ʻ ʥʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʠʤ. ʃʽʪʦʣʦʛʽʯʥʦ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʛʘʟʦʥʘʩʠʯʝʥʠʤʠ ʘʣʝʚʨʦʣʽʪʘʤʠ ʟ 

ʪʦʚʱʠʥʘʤʠ ʧʣʘʩʪʽʚ ʜʦ 100 ʤ ʟ ʂʧ 6-11% ʪʘ ʨʚ̔-

ʥʝʤ ʧʠʪʦʤʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʦʧʦʨʫ ʧʣʘʩʪʽʚ 2,6-

3,2 ʆʤʤ. ʇʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʚ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽʡ 

ʢʦʣʦʥʽ ʦʪʨʠʤʘʥʦ ʥʝʟʥʘʯʥʠʡ ʧʨʠʧʣʠʚ ʛʘʟʫ. ʇʨʦ-

ʧʦʥʫʻʪʴʩʷ ʧʨʦʚʝʩʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʙʫʨʽʥʥʷ 

ʩʚʝʨʜʣʦʚʠʥʠ ʍ-ɹʫʮ, ʟ ʾʾ ʚʠʢʨʠʚʣʝʥʥʷʤ, ʧʦʯʠʥʘ-

ʶʯʠ ʟ ʛʣʠʙʠʥʠ 1850 ʤ ʟ ʧʦʜʘʣʴʰʠʤ ʙʫʨʽʥʥʷʤ ʫ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʤʫ ʥʘʧʨʷʤʢʫ ʥʘ ʚʽʜʩʪʘʥʴ 200 ʤ 

ʚʽʜ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʩʪʦʚʙʫʨʫ ʟ ʥʘʩʪʫʧʥʠʤ ʟʘʩʪʦ-

ʩʫʚʘʥʥʷʤ ʛʽʜʨʦʨʦʟʨʠʚʫ ʧʣʘʩʪʘ ʯʝʨʝʟ ʢʦʞʥʽ 25 ʤ.  

ʋ ʨʘʟʽ ʫʩʧʽʰʥʦʩʪʽ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʦʪʨʠʤʘʥ-

ʥʷ ʧʨʦʤʠʩʣʦʚʠʭ ʧʨʠʧʣʠʚʽʚ ʛʘʟʫ), ʤʦʞʥʘ ʙʫʜʝ 

ʨʦʟʛʣʷʥʫʪʠ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʦʛʽʯʥʠʭ ʨʦʙʽʪ ʚ ʥʝ-

ʦʛʝʥʦʚʠʭ ʪʦʚʱʘʭ ʽʥʰʠʭ ʧʣʦʱ ɿʦʚʥʽʰʥʴʦʾ ʟʦʥʠ 

ʇʝʨʝʜʢʘʨʧʘʪʩʴʢʦʛʦ ʧʨʦʛʠʥʫ ʪʘ ʫ ɿʘʢʘʨʧʘʪʩʴʢʦ-

ʤʫ ʧʨʦʛʠʥʽ. 
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ʋɼʂ 551.14:550.42:552.3              ɺ.ʉ. ʃʫʪʢʦʚ, ʜ.ʛ.-ʤ.ʥ., ʩʪ.ʥ.ʩ., 

ɺ.ɺ. ɸʥʜʨʝʝʚ, ʢ.ʛ.-ʤ.ʥ., ʜʦʮʝʥʪ, 

ɸ.ɺ. ʏʫʝʥʢʦ, ʥ.ʩ., 

ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʅ. ʂʘʨʘʟʠʥʘ 

 

ʄɸʅʊʀʁʅʓɽ ʇʃʖʄʓ ʂɸʂ ɺɽʈʆʗʊʅʓɽ ʀʉʊʆʏʅʀʂʀ ʈʋɼʅʆɻʆ ɺɽʑɽʉʊɺɸ 

 
ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʟʫʯʝʥʠʷ ʛʝʦʭʠʤʠʠ ʨʝʜʢʠʭ ʠ ʨʫʜʥʳʭ ʵʣʝʤʝʥʪʦʚ ʤʘʥʪʠʡʥʳʭ ʧʦʨʦʜ ʠ ʢʦʤʧʣʝʢʩʥʳʭ ʤʝʩʪʦʨʦʞʜʝ-

ʥʠʡ ʨʷʜʘ ʨʝʛʠʦʥʦʚ. ʄʘʥʪʠʡʥʳʝ ʧʣʶʤʳ ʷʚʣʷʶʪʩʷ ʚʝʨʦʷʪʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʨʫʜʥʦʛʦ ʚʝʱʝʩʪʚʘ ʢʨʫʧʥʝʡʰʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʧʦʜʚʠʞʥʳʭ ʧʦʷʩʦʚ ʠ ʧʣʘʪʬʦʨʤ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʥʪʠʡʥʳʝ ʧʣʶʤʳ, ʣʠʪʦʬʠʣʴʥʳʝ ʠ ʭʘʣʴʢʦʬʠʣʴʥʳʝ ʵʣʝʤʝʥʪʳ, ʨʫʜʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ɺ.ʉ. ʃʫʪʢʦʚ, ɺ.ɺ. ɸʥʜʨʻʻʚ, ʆ.ɺ. ʏʫʻʥʢʦ. ʄɸʅʊɯʁʅɯ ʇʃʖʄʀ ʗʂ ɺɯʈʆɻɯɼʅɯ ɼɾɽʈɽʃɸ ʈʋɼʅʆɰ ʈɽʏʆɺʀʅʀ. 

ʅʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʚʠʚʯʝʥʥʷ ʛʝʦʭʽʤʽʾ ʨʽʜʢʽʩʥʠʭ ʪʘ ʨʫʜʥʠʭ ʝʣʝʤʝʥʪʽʚ ʤʘʥʪʽʡʥʠʭ ʧʦʨʽʜ ʪʘ ʢʦʤʧʣʝʢʩʥʠʭ ʨʦʜʦʚʠʱ ʥʠʟʢʠ ʨʝʛʽ-

ʦʥʽʚ. ʄʘʥʪʽʡʥʽ ʧʣʶʤʠ ʻ ʚʽʨʦʛʽʜʥʠʤʠ ʜʞʝʨʝʣʘʤʠ ʨʫʜʥʦʾ ʨʝʯʦʚʠʥʠ ʥʘʡʙʽʣʴʰʠʭ ʨʦʜʦʚʠʱ ʨʫʭʦʤʠʭ ʧʦʷʩʽʚ ʪʘ ʧʣʘʪʬʦʨʤ. 

ʂʣʶʯʝʚʽ ʩʣʦʚʘ: ʤʘʥʪʽʡʥʽ ʧʣʶʤʠ, ʣʽʪʦʬʽʣʴʥʽ ʪʘ ʭʘʣʴʢʦʬʽʣʴʥʽ ʝʣʝʤʝʥʪʠ, ʨʫʜʥʽ ʨʦʜʦʚʠʱʘ. 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʆʜʥʘ ʠʟ ʚʘʞʥʝʡʰʠʭ ʬʫʥ-

ʜʘʤʝʥʪʘʣʴʥʳʭ ʠ ʧʨʠʢʣʘʜʥʳʭ ʧʨʦʙʣʝʤ ʨʫʜʦʛʝ-

ʥʝʟʘ ï ʚrʷʚʣʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʨʫʜʥʦʛʦ ʚʝʱʝʩʪʚʘ. 

ʄʦʱʥʦʩʪʴ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʳ ʩʦʩʪʘʚʣʷʝʪ ʚ 

ʩʨʝʜʥʝʤ 40 ʢʤ, ʪʦʛʜʘ ʢʘʢ ʥʠʞʥʷʷ ʛʨʘʥʠʮʘ ʤʘʥ-

ʪʠʠ ʥʘʭʦʜʠʪʩʷ ʥʘ ʛʣʫʙʠʥʝ 2900 ʢʤ. ɺ ʧʦʩʣʝʜʥʠʝ 

ʜʝʩʷʪʠʣʝʪʠʷ ʜʦʢʘʟʘʥʘ ʨʝʘʣʴʥʦʩʪʴ ʧʨʦʮʝʩʩʦʚ 

ʤʝʪʘʩʦʤʘʪʦʟʘ (ʚʳʩʦʢʦʬʣʶʠʜʥʦʛʦ ʤʘʛʤʘʪʠʟʤʘ) ʚ 

ʚʝʨʭʥʝʡ ʤʘʥʪʠʠ (ɺʄ), ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʶʱʝʛʦ 

ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʨʫʜʥʳʭ ʠ ʨʝʜʢʠʭ ʵʣʝʤʝʥʪʦʚ 

(ʈʕ) [18, 26 ʠ ʜʨ.]. ɺʦʟʥʠʢʣʘ ʥʦʚʘʷ ʦʙʣʘʩʪʴ ʤʝ-

ʪʘʣʣʦʛʝʥʠʠ,ʪ.ʥ. çʥʝʣʠʥʝʡʥʘʷ ʤʝʪʘʣʣʦʛʝʥʠʷè, 

ʠʟʫʯʘʶʱʘʷ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʚ 

ʢʦʨʝ ʤʘʥʪʠʡʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ [24]. ʇʨʝʜ-

ʩʪʘʚʣʝʥʠʷ ʦ ʤʘʥʪʠʡʥʳʭ ʠʩʪʦʯʥʠʢʘʭ ʨʫʜʥʦʛʦ 

ʚʝʱʝʩʪʚʘ ʙʘʟʠʨʫʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʥʘ ʧʨʦʩʪʨʘʥ-

ʩʪʚʝʥʥʦ - ʚʨʝʤʝʥʥʳʭ ʩʦʦʪʥʦʰʝʥʠʷʭ ʦʨʫʜʝʥʝʥʠʷ 

ʩ ʤʘʥʪʠʡʥʳʤʠ ʤʘʛʤʘʪʠʪʘʤʠ, ʥʦ ʠ ʥʘ ʥʝʧʦʩʨʝʜ-

ʩʪʚʝʥʥʳʭ ʠʟʦʪʦʧʥʦ-ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘ-

ʥʠʷʭ ʤʘʥʪʠʡʥʳʭ ʧʦʨʦʜ. ʆʩʦʙʳʡ ʠʥʪʝʨʝʩ ʧʨʝʜ-

ʩʪʘʚʣʷʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʠ ʨʫʜʥʦʡ 

ʩʧʝʮʠʘʣʠʟʘʮʠʠ ʤʘʥʪʠʡʥʳʭ ʧʦʨʦʜ ʚ ʦʪʥʦʰʝʥʠʠ 

ʈʕ, ʢʦʪʦʨʳʝ ʦʙʳʯʥʦ ʫʚʷʟʳʚʘʶʪʩʷ ʩ ʢʦʨʦʚʳʤʠ 

ʦʙʨʘʟʦʚʘʥʠʷʤʠ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʙʫʨʥʦ ʨʘʟʚʠ-

ʚʘʝʪʩʷ ʥʦʚʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʛʝʦʣʦʛʠʠ ï ʪʝʦʨʠʷ 

ʤʘʥʪʠʡʥʳʭ ʧʣʶʤʦʚ, ʚʦ ʤʥʦʛʦʤ ʠʟʤʝʥʷʶʱʘʷ 

ʪʨʘʜʠʮʠʦʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʙ ʠʩʪʦʯʥʠʢʘʭ 

ʨʫʜʥʦʛʦ ʚʝʱʝʩʪʚʘ ʢʨʫʧʥʝʡʰʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

[4, 7, 15, 19 ʠ ʜʨ.]. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʘʤʠ ʠʟʫʯʝʥʳ ʧʦʚʝʜʝʥʠʝ ʠ 

ʬʦʨʤʳ ʥʘʭʦʞʜʝʥʠʷ ʈʕ ʚ ʤʘʥʪʠʡʥʳʭ ʢʩʝʥʦʣʠʪʘʭ 

ʠ ʱʝʣʦʯʥʳʭ ʧʠʢʨʠʪʦʠʜʘʭ-ʙʘʟʠʪʘʭ (ʑɹ) ʇʘʤʠ-

ʨʦ-ʊʷʥʴ-ʐʘʥʴʩʢʦʛʦ ʨʝʛʠʦʥʘ (ʇʊʐ). ʂʨʦʤʝ ʪʦ-

ʛʦ, ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʛʝʥʝʟʠʩʘ ʨʷʜʘ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʡ ʈʕ ʧʦʜʚʠʞʥʳʭ ʧʦʷʩʦʚ ʠ ʧʣʘʪʬʦʨʤ 

(ʊʷʥʴ-ʐʘʥʴ, ʇʘʤʠʨ, ʋʢʨʘʠʥʘ, ʏʫʢʦʪʢʘ), ʩʚʷʟʘʥ-

ʥʳʭ ʩ ʫʣʴʪʨʘʙʘʟʠʪʘʤʠ, ʙʘʟʠʪʘʤʠ, ʱʝʣʦʯʥʦ-

ʫʣʴʪʨʘʦʩʥʦʚʥʳʤʠ ʧʦʨʦʜʘʤʠ, ʑɹ, ʠʭ ʜʠʬʬʝ-

ʨʝʥʮʠʘʪʘʤʠ ʠ ʧʨʦʜʫʢʪʘʤʠ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-

ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ. 

ʄʘʥʪʠʡʥʳʝ ʧʣʶʤʳ ʦʪʢʨʳʪʳ ʩ ʧʦʤʦʱʴʶ 

ʤʝʪʦʜʦʚ ʩʝʡʩʤʦʪʦʤʦʛʨʘʬʠʠ, ʠʟʦʪʦʧʥʦʛʦ ʘʥʘʣʠ-

ʟʘ, ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʝʪʨʦʣʦʛʠʠ ʠ ʛʝʦʭʠʤʠʠ ʚʫʣʢʘ-

ʥʠʪʦʚ. ʊʝʨʤʦʭʠʤʠʯʝʩʢʠʝ ʧʣʶʤʳ ï ʦʛʨʦʤʥʳʝ 

ʚʝʨʪʠʢʘʣʴʥʳʝ ʢʦʣʦʥʥʳ çʛʦʨʷʯʝʛʦè ʠ çʦʙʦʛʘ-

ʱʝʥʥʦʛʦè ʚʝʱʝʩʪʚʘ (ʨʘʩʧʣʘʚʳ ʠ ʬʣʶʠʜʳ), ʟʘ-

ʨʦʞʜʘʶʱʠʝʩʷ ʚ ʥʠʞʥʝʡ ʤʘʥʪʠʠ ʠʣʠ ʥʘ ʛʨʘʥʠʮʝ 

ʤʘʥʪʠʠ ʠ ʚʥʝʰʥʝʛʦ ʞʠʜʢʦʛʦ ʷʜʨʘ ʠ ʩʦʜʝʨʞʘʱʠʝ 

ʜʦ 10-15% ʥʝʩʦʚʤʝʩʪʠʤʳʭ ʈʕ [17, 19]. ʅʘʙʦʨ 

ʤʘʛʤʘʪʠʯʝʩʢʠʭ ʩʝʨʠʡ - ʠʥʜʠʢʘʪʦʨʦʚ ʧʣʶʤʦʚʳʭ 

ʧʨʦʮʝʩʩʦʚ, ʥʝʧʨʝʨʳʚʥʦ ʨʘʩʰʠʨʷʝʪʩʷ ï ʦʪ ʙʠʤʦ-

ʜʘʣʴʥʳʭ ʘʩʩʦʮʠʘʮʠʡ, ʧʠʢʨʠʪʦʚ, ʑɹ, ʢʠʤʙʝʨʣʠ-

ʪʦʚ, ʣʘʤʧʨʦʠʪʦʚ, ʢʘʨʙʦʥʘʪʠʪʦʚ, ʪʨʘʧʧʦʚ ʜʦ 

ʦʛʨʦʤʥʳʭ ʧʣʫʪʦʥʦʚ ʱʝʣʦʯʥʳʭ ʠ ʬʦʡʜʦʚʳʭ ʩʠ-

ʝʥʠʪʦʚ, ʩʫʙʱʝʣʦʯʥʳʭ ʛʨʘʥʠʪʦʚ. ʂʨʫʧʥʳʝ ʤʘʩʩʳ 

ʧʝʨʚʠʯʥʳʭ ʧʣʶʤʦʚʳʭ ʨʘʩʧʣʘʚʦʚ ʧʠʢʨʠʪʦʚ, ʘ 

ʪʘʢʞʝ ʢʠʤʙʝʨʣʠʪʦʚ ʠ ʣʘʤʧʨʦʠʪʦʚ ʦʙʦʛʘʱʝʥʳ 

ʥʝʢʦʛʝʨʝʥʪʥʳʤʠ ʈʕ ʠ ʥʝʩʫʪ ʠʥʬʦʨʤʘʮʠʶ ʦ 

ʪʝʨʤʦʜʠʥʘʤʠʯʝʩʢʦʤ ʠ ʛʝʦʭʠʤʠʯʝʩʢʦʤ ʨʝʞʠʤʝ 

ʛʣʫʙʠʥʥʳʭ ʟʦʥ ʤʘʥʪʠʠ. ʈʘʟʤʝʨʳ ʘʨʝʘʣʦʚ ʧʣʶ-

ʤʦʚʦʛʦ ʤʘʛʤʘʪʠʟʤʘ ʚʘʨʴʠʨʫʶʪ ʦʪ 100-200 ʢʤ 

(çʛʦʨʷʯʠʝ ʪʦʯʢʠè, ʜʠʘʧʠʨʳ)ʜʦ 10000 ʢʤ (ʩʫʧʝʨ-

ʧʣʶʤʳ). ʆʙʳʯʥʘʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʘʢʪʠʚʥʦ-

ʩʪʠ ʧʣʶʤʦʚ ï 15-30 ʤʣʥ.ʣʝʪ, ʠʥʦʛʜʘ ʜʦ 110-200 

ʤʣʥ. ʣʝʪ [7]. ʄʝʩʪʦʨʦʞʜʝʥʠʷ ʧʣʶʤʦʚʦʛʦ ʪʠʧʘ 

ʬʦʨʤʠʨʫʶʪʩʷ ʧʨʠ ʧʨʦʮʝʩʩʘʭ ʛʝʦʭʠʤʠʯʝʩʢʦʡ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʠ ʦʙʦʛʘʱʝʥʥʦʡ ʤʘʥʪʠʠ ʟʘ ʩʯʝʪ 

ʧʨʠʚʥʦʩʘ ʩʚʝʨʭʛʣʫʙʠʥʥʳʤʠ ʨʘʩʧʣʘʚʘʤʠ ʠ ʬʣʶ-

ʠʜʘʤʠ ʱʝʣʦʯʝʡ ʠ ʣʠʪʦʭʘʣʴʢʦʬʠʣʴʥʳʭ ʈʕ [19]. 

ʃʠʪʦʩʬʝʨʘ ʇʊʐ. ɻʝʦʭʠʤʠʯʝʩʢʠʡ ʧʨʦ-

ʬʠʣʴ ʇʊʐ ʦʧʨʝʜʝʣʷʶʪ ʵʧʠʢʨʘʪʦʥʥʳʝ ʵʥʩʠʘʣʠ-

ʯʝʩʢʠʝ ʩʪʨʫʢʪʫʨʳ: ʘʢʪʠʚʠʟʠʨʦʚʘʥʥʳʝ ʚ ʬʘʥʝʨʦ-

ʟʦʝ ʙʣʦʢʠ ɸR2 - PR1 , ʘʢʪʠʚʥʳʝ ʢʦʥʪʠʥʝʥʪʘʣʴ-

ʥʳʝ ʦʢʨʘʠʥʳ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦ-ʨʠʬʪʦʛʝʥʥʳʝ 

ʟʦʥʳ, ʤʝʥʝʝ ʦʬʠʦʣʠʪʦʚʳʝ ʧʦʷʩʘ ʠ ʟʦʥʳ ʦʩʪʨʦ-

ʚʦʜʫʞʥʦʛʦ ʪʠʧʘ. ʄʦʱʥʦʩʪʴ ʟʝʤʥʦʡ ʢʦʨʳ ʚʘʨʴʠ-

ʨʫʝʪ ʦʪ 40 ʜʦ 75 ʢʤ. ʉʠʘʣʠʯʝʩʢʠʡ ʪʠʧ ʢʦʨʳ ʧʦʟ-

ʚʦʣʷʣ ʫʚʷʟʳʚʘʪʴ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʇʊʐ ʩ ʧʨʝʦʙ-

ʣʘʜʘʶʱʠʤʠ ʛʨʘʥʠʪʦʠʜʘʤʠ. 

ɺ ʛʝʨʮʠʥʠʜʘʭ ʖʞʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ ʠʟʚʝʩʪ-

ʥʦ ʦʢʦʣʦ 90 ʪʨʫʙʦʢ ʠ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʜʘʡʢʠ 

ʘʣʤʘʟʦʥʦʩʥʳʭ ʂ-ʑɹ, ʩʚʷʟʘʥʥʳʭ ʩ ʵʧʠʛʝʨʮʠʥ-

ʩʢʦʡ ʘʢʪʠʚʠʟʘʮʠʝʡ (MZ1) ʠ çʨʘʩʩʝʷʥʥʳʤ 

ʨʠʬʪʦʛʝʥʝʟʦʤè. ʀʟʦʪʦʧʠʷ Sr (0,7040-0,7075) 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʚʷʟʠ ʑɹ ʩ ʦʙʦʛʘʱʝʥʥʦʡ 

ʤʘʥʪʠʝʡ. ʀʟʫʯʝʥʠʝ ʙʦʣʝʝ 1500 ʢʩʝʥʦʣʠʪʦʚ ʧʦ-

É ʃʫʪʢʦʚ ɺ.ʉ., ɸʥʜʨʝʝʚ ɺ.ɺ., ʏʫʝʥʢʦ ɸ.ɺ., 2013 

- 28 - 



ɺʽʩʥʠʢ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ˉ 1049  

 - 29 - 

ʢʘʟʘʣʦ, ʯʪʦ ɺʄ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʜʝʧʣʝ-

ʪʠʨʦʚʘʥʥʦʩʪʴʶ ʠ ʰʠʨʦʢʠʤ ʨʘʟʚʠʪʠʝʤ ʧʨʦʜʫʢ-

ʪʦʚ ʧʣʘʚʣʝʥʠʷ ʠ ʂ-ʤʝʪʘʩʦʤʘʪʦʟʘ ʧʝʨʠʜʦʪʠʪʦʚʦʡ 

ʤʘʥʪʠʠ (ʪʘʙʣ. 1). ʆʢʦʣʦ 50-60% ʫʣʴʪʨʘʙʘʟʠʪʦʚ 

ʧʦʜʚʝʨʛʣʠʩʴ ʢʘʨʙʦʥʘʪʠʟʘʮʠʠ (ʣʠʩʪʚʝʥʠʪʠʟʘ-

ʮʠʠ). Na-ʑɹ ʠ ʤʘʥʪʠʡʥʳʝ ʥʦʜʫʣʠ ʉʨʝʜʠʥʥʦʛʦ 

ʊʷʥʴ-ʐʘʥʷ (ʂʫʨʘʤʠʥʩʢʘʷ ʟʦʥʘ) ʠʤʝʶʪ ʧʦʥʠ-

ʞʝʥʥʳʡ ʬʦʥ ʣʠʪʦʬʠʣʴʥʳʭ ʈʕ, ʥʦ ʧʦʚʳʰʝʥʥʳʡ 

ï ʭʘʣɹʢʦʬʠʣʴʥʳʭ ʈʕ. 

ɺ ʢʠʤʤʝʨʠʜʦ-ʘʣʴʧʠʜʘʭ ʇʘʤʠʨʘ ʜʠʘʪʨʝʤʳ 

ʫʣʴʪʨʘʢʘʣʠʝʚʳʭ ʑɹ ʩʦʜʝʨʞʘʪ ʥʦʜʫʣʠ ʛʨʘʥʘʪ-

ʬʣʦʛʦʧʠʪʦʚʳʭ ʧʠʨʦʢʩʝʥʠʪʦʚ, ʵʢʣʦʛʠʪʦʚ, ʛʣʠʤ-

ʤʝʨʠʪʦʚ (25-36 ʢʙ, 950-1050Áʉ). ʆʥʠ ʦʙʨʘʟʦʚʘ-

ʣʠʩʴ ʧʨʠ ʧʨʦʮʝʩʩʘʭ ʧʣʘʚʣʝʥʠʷ ɺʄ, ʧʦʜʲʝʤʘ ʠ 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʚ ʢʦʨʝ ʤʘʥʪʠʡʥʳʭ ʨʘʩʧʣʘʚʦʚ, 

ʧʦʩʣʝʜʫʶʱʝʡ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʩʫʙʜʫʢʮʠʠ, ʵʢ-

ʣʦʛʠʪʦʚʦʛʦ ʤʝʪʘʤʦʨʬʠʟʤʘ ʠ ʚʦʟʜʝʡʩʪʚʠʷ ʊʠ-

ʙʝʪʩʢʦʛʦ ʩʫʧʝʨʧʣʶʤʘ (5000 ʭ 6000 ʢʤ). ʇʦʩʣʝʜ-

ʥʠʡ ʚʳʜʝʣʝʥ ʥʘ ʙʘʟʝ ʜʘʥʥʳʭ ʩʝʡʩʤʦʪʦʤʦʛʨʘ-

ʬʠʠ, ʩ ʫʯʝʪʦʤ ʚʳʩʦʢʦʛʦ ʪʝʧʣʦʧʦʪʦʢʘ, ʛʠʛʘʥʪ-

ʩʢʦʛʦ ʜʝʬʠʮʠʪʘ ʤʘʩʩ ʚ ʩʨʝʜʥʝʡ ʠ ʥʠʞʥʝʡ ʤʘʥ-

ʪʠʠ, ʤʘʩʩʦʚʦʛʦ ʨʘʟʚʠʪʠʷ ʑɹ [16]. ɺʨʝʤʷ ʟʘʨʦʞ-

ʜʝʥʠʷ ʩʫʧʝʨʧʣʶʤʘ ʬʠʢʩʠʨʫʝʪʩʷ ʧʦ ʂ-

ʤʝʪʘʩʦʤʘʪʦʟʫ ʚ ɺʄ (Ar/Ar-ʚʦʟʨʘʩʪ ʩʣʶʜ ʛʣʠʤ-

ʤʝʨʠʪʦʚ ʠ ʵʢʣʦʛʠʪʦʚ 11 ʤʣʥ. ʣʝʪ) ʠ ʦʙʨʘʟʦʚʘ-

ʥʠʶ ʧʦʟʜʥʝʤʠʦʮʝʥʦʚʳʭ ʪʝʣ ʬʝʨʛʫʩʠʪ-

ʢʘʨʙʦʥʘʪʠʪ-ʩʠʝʥʠʪʦʚʦʡ ʩʝʨʠʠ. 

ʊʘʙʣʠʮʘ 1 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʈʕ ʚ ʤʘʥʪʠʡʥʳʭ ʢʩʝʥʦʣʠʪʘʭ ʠ ʑɹ ʇʊʐ (ʛ/ʪ) 

 ̄ 1 2 3 4 5 6 7 8 9 10 11 

Li  42 109 213 104 30 5 512 953 953 28 12 

Rb 7 201 144 548 5 <1 89 480 548 58 375 

Cs 3 38 22 60 <1 <1 329 680 680 2,5 8 

F,% 0,08 1,6 0,23 0,43 0,03 0,02 0,21 1,06 1,6 0,19 0,46 

B >160 51 62 3 8 37 - >160 >160 143 - 

Zr 38 242 315 289 7 19 128 600 600 205 1000 

Nb 4 26 131 15 7 2 23 148 148 111 172 

Sr 120 527 1367 1800 2311 43 417 5100 5100 900 2120 

U 1,7 0,3 0,8 4,0 0,4 <0,3 0,6 20 20 3,0 2,5 

Th <1 <1 4 14 1 <1 10 280 280 14 50 

Sn 5 10 >50 5 >50 1 >50 >50 >50 10 7 

Hg 0,9 <0,01 0,4 - 25 0,09 0,11 4,1 25 0,01 - 

Sb 4,3 2,1 5,9 - 13,2 2,2 - 17 17 - - 

Pb 5 122 74 100 505 <2 16 190 505 10 42 
 

ʂʩʝʥʦʣʠʪʳ (1-6): 1-ʰʧʠʥʝʣʴ-ʬʣʦʛʦʧʠʪʦʚʳʝ ʧʝʨʠʜʦʪʠʪʳ, 2-ʬʣʦʛʦʧʠʪʦʚʳʝ ʧʠʨʦʢʩʝʥʠʪʳ-ʛʣʠʤʤʝʨʠʪʳ 

(La-18, Ce-47),3- ʛʦʨʥʙʣʝʥʜʠʪʳ, 4-ʙʠʦʪʠʪ-ʩʘʥʠʜʠʥʦʚʳʝ ʵʢʣʦʛʠʪʳ (La-44,Ce-94), 5-ʣʠʩʪʚʝʥʠʪʳ (W-4, 

Cu-32, Zn-270, Au-0,52), 6-ʩʨʝʜʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʈʕ ʚ ʫʣʴʪʨʘʙʘʟʠʪʘʭ ʖʞ.ʊʷʥ-ɹʐʘʥʷ (ʪʦ ʞʝ,ʚ ʂʫʨʘʤʠʥ-

ʩʢʦʡ ʟʦʥʝ: Zn- 72-110, Cu -32-68, Ag- 0,16-0,3, U- 0,8-4, Pb -7-10), 7-ʱʝʣʦʯʥʳʝ ʧʠʢʨʠʪʦʠʜʳ MZ1, 8-

ʑɹ, ʣʘʤʧʨʦʬʠʨʳ MZ1-N2 (W-41, Y-150, La-305, Ce-507), 9-ʤʘʥʪʠʡʥʳʝ ʧʦʨʦʜʳ ʇʊʐ, 10-11 ï ʩʨʝʜʥʠʝ 

ʩʦʜʝʨʞʘʥʠʷ ʈʕ ʚ ʢʠʤʙʝʨʣʠʪʘʭ (10) ʠ ʣʘʤʧʨʦʠʪʘʭ (11) [8,9]. ʈʕ ʦʧʨʝʜʝʣʝʥʳ ʩʣʝʜʫʶɦ ʠʤʠ ʤʝʪʦʜʘʤʠ: 

Li, Rb, Cs (ʧʣʘʤʝʥʥʘʷ ʬʦʪʦʤʝʪʨʠʷ), Zr, Sr, Th, Nb (ʨʝʥʪʛʝʥʦʬʣʶʦʨʝʩʮʝʥʪʥʳʡ), B, Zn, Pb, Cu (ʩʧʝʢ-

ʪʨʘʣʴʥʳʡ), Hg (ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʠʦʥʥʳʡ), U (ʣʶʤʠʥʝʩʮʝʥʪʥʳʡ), Sb, Ag, Au (ʀʅɸɸ), ʊR (ICP-MS) ʚ 

ʣʘʙ. ɺʉɽɻɽʀ, ɺʀʈɻ, ʀɻɽʄ ʈɸʅ,ʎʅʀɻʈʀ, ʀɻ ɸʅ ʈʊ, ʂʘʣʠʬʦʨʥʠʡʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ. ʇʨʦʯʝʨʢ ï 

ʥʝʪ ʜʘʥʥʳʭ. 

 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ,ʯʪʦ ʚ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʠʩ-

ʪʦʨʠʠ ʇʊʐ, ʥʘʨʷʜʫ ʩ ʧʨʦʮʝʩʩʘʤʠ ʵʚʦʣʶʮʠʠ, 

ʧʨʦʷʚʣʝʥʘ ʫʥʘʩʣʝʜʦʚʘʥʥʦʩʪʴ ʚʝʱʝʩʪʚʘ ʚ ʣʠʪʦ-

ʩʬʝʨʥʳʭ ʨʘʟʨʝʟʘʭ ʠ ʚ ʨʘʟʥʦʚʦʟʨʘʩʪʥʳʭ ʤʘʛʤʘ-

ʪʠʪʘʭ ʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ . ʇʦʜʦʙʥʳʝ ʷʚʣʝʥʠʷ 

ʤʦʞʥʦ ʫʚʷʟʘʪʴ ʩ ʬʣʶʠʜʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʵʚʦ-

ʣʶʮʠʝʡ ʧʣʶʤʦʚ, ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʶʱʠʭ ʛʝʦ-

ʭʠʤʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʨʝʛʠʦʥʘ [11]. ʇʨʠ ʩʨʘʚʥʝ-

ʥʠʠ ʊʷʥʴ-ʐʘʥʷ ʠ ɹʘʡʢʘʣʦ-ʄʦʥʛʦʣʴʩʢʦʛʦ ʨʝʛʠ-

ʦʥʘ, ʚʭʦʜʷʱʠʭ ʚ ʝʜʠʥʳʡ ʎʝʥʪʨʘʣʴʥʦ-ɸʟʠʘʪʩʢʠʡ 

(ʋʨʘʣʦ-ʄʦʥʛʦʣʴʩʢʠʡ) ʧʦʜʚʠʞʥʳʡ ʧʦʷʩ, ʫʩʪʘ-

ʥʦʚʣʝʥʳ ʠʭ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ ʩʦʩʪʘʚʝ ʠ 

ʵʚʦʣʶʮʠʠ ʤʘʛʤʘʪʠʟʤʘ, ʟʝʤʥʦʡ ʢʦʨʳ, ɺʄ ʠ ʦʨʫ-

ʜʝʥʝʥʠʷ [12]. ʕʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ ʜʣʠʪʝʣʴʥʳʝ ʩʚʷ-

ʟʠ ʣʠʪʦʩʬʝʨʳ ʩʨʘʚʥʠʚʘʝʤʳʭ ʛʝʦʭʠʤʠʯʝʩʢʠʭ 

(ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʠʭ) ʧʨʦʚʠʥʮʠʡ ʩ ʨʘʟʥʳʤʠ 

ʛʣʫʙʠʥʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ, ʚʝʨʦʷʪʥʦ, ʧʣʶʤʦʚʦ-

ʛʦ ʪʠʧʘ. 

ʅʠʞʝ ʨʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʛʝʦʭʠʤʠʠ ʠ 

ʚʦʟʤʦʞʥʳʝ ʠʩʪʦʯʥʠʢʠ ʈʕ ʚ ʤʘʥʪʠʡʥʳʭ ʢʩʝʥʦ-

ʣʠʪʘʭ, ʑɹ ʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʇʊʐ ʠ ʜʨʫʛʠʭ 

ʨʝʛʠʦʥʦʚ. 

ʃʠʪʦʬʠʣʴʥʳʝ ʈʕ. ɹʦʨ ʦʙʦʛʘʱʘʝʪ ʫʣʴʪʨʘ-

ʙʘʟʠʪʳ ʢʩʝʥʦʣʠʪʦʚ ʠ ʦʬʠʦʣʠʪʦʚ (ʪʘʙʣ.), ʠʩʧʦʣʴ-

ʟʫʷ ʜʝʬʝʢʪʳ ʨʝʰʝʪʦʢ ʠ ʛʘʟʦʚʦ-ʞʠʜʢʠʝ ʚʢʣʶʯʝ-

ʥʠʷ. ɺʳʷʚʣʝʥʘ ʢʦʨʨʝʣʷʮʠʷ ʤʝʞʜʫ ʩʦʜʝʨʞʘʥʠʷ-
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ʤʠ ɺ ʚ ʤʘʥʪʠʡʥʳʭ ʠ ʢʦʨʦʚʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ, ʯʪʦ 

ʪʘʢʞʝ ʛʦʚʦʨʠʪ ʦ ʩʚʷʟʠ ɺ ʩ ʧʦʜʢʦʨʦʚʳʤʠ ʠʩʪʦʯ-

ʥʠʢʘʤʠ [11]. ʇʊʐ ʦʪʥʦʩʠʪʩʷ ʢ ʙʦʨʦʥʦʩʥʳʤ 

ʧʨʦʚʠʥʮʠʷʤ, ʘ ʥʘ ʇʘʤʠʨʝ ʠʟʚʝʩʪʥʦ ʢʨʫʧʥʦʝ ʠʟ-

ʚʝʩʪʢʦʚʦ-ʩʢʘʨʥʦʚʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʜʘʥʙʫʨʠʪʘ. 

ʈʘʥʝʝ ʦʥʦ ʩʚʷʟʳʚʘʣʦʩʴ ʩ ʤʝʣʢʠʤʠ ʪʝʣʘʤʠ ʪʫʨ-

ʤʘʣʠʥʦʚʳʭ ʛʨʘʥʠʪʦʚ, ʥʦ ʧʦʟʜʥʝʝ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʦʛʨʦʤʥʳʝ ʟʘʧʘʩʳ ɺ ʷʚʥʦ ʧʨʝʚʳʰʘʶʪ çʚʦʟ-

ʤʦʞʥʦʩʪʠè ʛʨʘʥʠʪʦʚ, ʘ ʩʚʷʟʴ ɺ-ʩʢʘʨʥʦʚ ʠ ʛʠʜ-

ʨʦʪʝʨʤʘʣʴʥʦʛʦ ʜʘʥʙʫʨʠʪʘ ʩ ʛʨʘʥʠʪʘʤʠ ʦʪʩʫʪ-

ʩʪʚʫʝʪ. 

ʌʪʦʨ ʦʙʥʘʨʫʞʠʚʘʝʪ ʜʚʘ ʫʨʦʚʥʷ ʥʘʢʦʧʣʝ-

ʥʠʷ: ʚ ʤʘʥʪʠʡʥʳʭ ʣʘʤʧʨʦʠʪʘʭ, ʂ-ʑɹ, ʢʘʨʙʦʥʘ-

ʪʠʪʘʭ ʠ ʨʝʜʢʦʤʝʪʘʣʣʴʥʳʭ ʛʨʘʥʠʪʘʭ, ʦʥʛʦʥʠʪʘʭ. 

ɻʣʘʚʥʳʤ ʢʦʥʮʝʥʪʨʘʪʦʨʦʤ F ʚ ʤʘʥʪʠʡʥʳʭ ʧʦʨʦ-

ʜʘʭ ʇʊʐ ʷʚʣʷʝʪʩʷ ʬʣʦʛʦʧʠʪ (ʜʦ 1,7-3%). ʇʦ-

ʵʪʦʤʫ F ʥʘʢʘʧʣʠʚʘʝʪʩʷ ʚ ʬʣʦʛʦʧʠʪʦʚʳʭ ʧʠ-

ʨʦʢʩʝʥʠʪʘʭ, ʛʣʠʤʤʝʨʠʪʘʭ, ʚ ʢʦʪʦʨʳʭ ʝʛʦ ʩʦʜʝʨ-

ʞʘʥʠʷ ʠʥʦʛʜʘ ʚʳʰʝ, ʯʝʤ ʚ ʨʝʜʢʦʤʝʪʘʣʣʴʥʳʭ 

ʛʨʘʥʠʪʘʭ . ʇʊʐ ʦʪʤʝʯʝʥ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʬʣʶ-

ʦʨʠʪʦʚʳʤʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷʤʠ, ʥʦ ʛʣʘʚʥʳʤʠ 

ʚ̫ʣʷʶʪʩʷ ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʡ ʠ ʢʘʨʙʦʥʘʪʠʪʦʚʳʡ 

ʪʠʧʳ. ʂʘʨʙʦʥʘʪʠʪʳ ʇʘʤʠʨʘ (N2) ʩʦʜʝʨʞʘʪ ʜʦ 

25-35% ʬʣʶʦʨʠʪʘ. ʇʨʠʤʝʩʠ Sr, Ba, Th, U, TR ʚ 

ʬʣʶʦʨʠʪʝ ʧʦʜʪʚʝʨʞʜʘʶʪ ʩʚʷʟʴ ʢʘʨʙʦʥʘʪʠʪʦʚ ʩ 

ʂ-ʑɹ, ʧʨʠʯʝʤ ʬʣʶʦʨʠʪ ʚʳʜʝʣʷʣʩʷ ʦʪ ʤʘʛʤʘʪʠ-

ʯʝʩʢʦʛʦ (1050Áʉ) ʜʦ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʛʦ (460Áʉ) 

ʵʪʘʧʦʚ [21]. ɻʠʜʨʦʪʝʨʤʘʣʴʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ F 

ʚ ʊʷʥʴ-ʐʘʥʝ ʩʚʷʟʳʚʘʣʠ ʩ ʛʝʨʮʠʥʩʢʠʤʠ ʛʨʘʥʠ-

ʪʘʤʠ, ʥʦ ʧʦʟʜʥʝʝ ʫʩʪʘʥʦʚʣʝʥ ʘʣʴʧʠʡʩʢʠʡ ʚʦʟ-

ʨʘʩʪ ʬʣʶʦʨʠʪʦʚʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʠ, ʚ ʪ.ʯ. ʚ ʪʝʣʝ-

ʪʝʨʤʘʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ Hg ʠ Sb. ʀʩʪʦʯʥʠ-

ʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʙʘʨʠʪ-ʬʣʶʦʨʠʪʦʚʦʡ ʬʦʨ-

ʤʘʮʠʠ ʤʦʛʣʠ ʙʳʪʴ ʤʘʥʪʠʡʥʳʝ ʛʣʠʤʤʝʨʠʪʳ, 

ʬʣʦʛʦʧʠʪ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪ 17% ɺʘʆ ʠ 1,8% F.  

 

 

ʈʠʩ.1. ʉʧʘʡʜʝʨ-ʜʠʘʛʨʘʤʤʘ ʈʕ ʚ ʑɹ ʇʊʐ [11]. ʇ/ʃ ï ʦʪʥʦʰʝʥʠʝ ʧʦʨʦʜʘ/ʧʨʠʤʠʪʠʚʥʳʡ ʣʝʨʮʦʣʠʪ 

(ʩʨʝʜʥʝʝ ʠʟ ʜʘʥʥʳʭ ʍ. ɺʝʥʢʝ, ɺ. ʂʦʚʘʣʝʥʢʦ, ʀ. ʈʷʙʯʠʢʦʚʘ, ʕ. ʗʛʫʪʮʘ ʠ ʜʨ.). ʉʨʝʜʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʈʕ 

(1-4): 1- ʚ ʑɹ ʖʞ.ʊʷʥʴ-ʐʘʥʷ (MZ1), 2- ʚ ʑɹ ʖʞ.ʇʘʤʠʨʘ (ʧʘʣʝʦʛʝʥ-ʤʠʦʮʝʥ), 3- ʚ ʣʘʤʧʨʦʠʪʘʭ [9], 4- 

ʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʭ ʱʝʣʦʯʥʳʭ ʙʘʟʘʣʴʪʘʭ (ʩʨʝʜʥʝʝ ʠʟ ʜʘʥʥʳʭ ʃ. ɹʦʨʦʜʠʥʘ, ʂ. ɺʝʜʝʧʦʣʷ, ɹ. ʃʫʪʮʘ, ɺ. 

ʗʨʤʦʣʶʢʘ ʠ ʜʨ); 5- ʤʘʢʩʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʈʕ ʚ ʑɹ ʨʝʛʠʦʥʘ. 

 

Li, Cs (Rb, Sn, W). ɼʣʷ ʧʝʨʚʠʯʥʳʭ ʤʘʥʪʠʡ-

ʥʳʭ ʧʝʨʠʜʦʪʠʪʦʚ ʇʊʐ ʪʠʧʠʯʥʳ ʥʠʟʢʠʝ ʩʦʜʝʨ-

ʞʘʥʠʷ ʵʪʠʭ ʈʕ, ʪʦʛʜʘ ʢʘʢ ʑɹ ʠ ʥʦʜʫʣʠ ʤʝʪʘʩʦ-

ʤʘʪʠʪʦʚ ʦʙʦʛʘʱʝʥʳ ʠʤʠ (ʪʘʙʣ., ʨʠʩ.1,2). ʉʨʝʜ-

ʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʈʕ ʚ ʤʘʥʪʠʡʥʳʭ ʧʦʨʦʜʘʭ ʙʣʠʟ-

ʢʠ ʢ ʨʝʛʠʦʥʘʣʴʥʳʤ ʢʣʘʨʢʘʤ ʢʦʨʳ ʇʊʐ, ʘ ʤʘʢ-

ʩʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚʳʰʝ, ʯʝʤ ʚ ʨʝʜʢʦʤʝ-

ʪʘʣʣʴʥʳʭ ʛʨʘʥʠʪʘʭ [11]. ʃʠʰʴ Rb ʚʭʦʜʠʪ ʚ 

ʩʪʨʫʢʪʫʨʫ ʬʣʦʛʦʧʠʪʘ ʠ ʩʘʥʠʜʠʥʘ (ʜʦ 450-500 

ʛ/ʪ), ʜʨʫʛʠʤ ʈʕ ʩʚʦʡʩʪʚʝʥʥʳ ʥʠʟʢʠʝ ʩʦʜʝʨʞʘ-

ʥʠʷ ʚ ʩʣʶʜʘʭ ʠ ʘʤʬʠʙʦʣʘʭ (1-18 ʛ/ʪ) ʠ ʥʝʩʪʨʫʢ-

ʪʫʨʥʳʝ ʬʦʨʤʳ ʥʘʭʦʞʜʝʥʠʷ ʚ ʤʘʥʪʠʡʥʳʭ ʧʦʨʦ-

ʜʘʭ. ʕʪʦ ʦʙʲʷʩʥʷʝʪ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʝ ʠ ʚʩrʦʢʫʶ ʧʦʜʚʠʞʥʦʩʪʴ ʈʕ ʚ ɺʄ. 

ʆʙʨʘʱʘʝʪ ʚʥʠʤʘʥʠʝ, ʯʪʦ ʨʝʛʠʦʥʘʣʴʥʘʷ 

ʩʧʝʮʠʘʣʠʟʘʮʠʷ ʚ ʦʪʥʦʰʝʥʠʠ Li, Sn, B ʧʨʦʷʚʣʝʥʘ 

ʥʝ ʪʦʣʢɹʦ ʚ ʟʦʥʘʭ ʩ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʦʡ, ʥʦ 

ʠ ʚ ʫʣʴʪʨʘʙʘʟʠʪʘʭ ʠ ʪʦʣʝʠʪʘʭ ʦʬʠʦʣʠʪʦʚʳʭ ʧʦʷ-

ʩʦʚ ʠ ʦʩʪʨʦʚʦʜʫʞʥʳʭ ʟʦʥ ʇʊʐ ʩ ʧʝʨʝʭʦʜʥʦʡ ʠ 

ʩʫʙʦʢʝʘʥʠʯʝʩʢʦʡ ʣʠʪʦʩʬʝʨʦʡ. ʕʪʠ ʩʪʨʫʢʪʫʨʳ 

ʨʘʟʣʠʯʘʶʪʩʷ ʩʦʩʪʘʚʦʤ ʤʘʛʤʘʪʠʪʦʚ, ʪʠʧʦʤ ʣʠʪʦ-

ʩʬʝʨʳ ʠ ʛʣʫʙʠʥʦʡ çʢʦʨʥʝʡè, ʯʪʦ ʫʢʘʟʳʚʘʝʪ ʥʘ 

ʫʯʘʩʪʠʝ ʧʦʜʣʠʪʦʩʬʝʨʥʦʛʦ ʚʝɦ ʝʩʪʚʘ, ʧʦ-

ʚʠʜʠʤʦʤʫ, ʧʣʶʤʦʚʦʛʦ ʪʠʧʘ [11].  
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ʀʟʚʝʩʪʝʥ ʢʨʫʧʥʝʡʰʠʡ ʚ ʤʠʨʝ ʘʣʴʧʠʡʩʢʠʡ 

ʨʝʜʢʦʤʝʪʘʣʣʴʥʳʡ ʧʝʛʤʘʪʠʪʦʚʳʡ ʧʦʷʩ (ɻʠʥʜʫ-

ʢʫʰ, ʂʘʨʘʢʦʨʫʤ, ʊʠʙʝʪ, ɻʠʤʘʣʘʠ), ʩʝʚʝʨʥʘʷ 

ʯʘʩʪʴ ʢʦʪʦʨʦʛʦ ʟʘʭʚʘʪʳʚʘʝʪ ʇʘʤʠʨ [17]. ʉʧʦʜʫ-

ʤʝʥ-ʧʦʣʣʫʮʠʪʦʚʳʝ ʧʝʛʤʘʪʠʪʳ ʛʝʥʝʪʠʯʝʩʢʠ ʩʚʷ-

ʟʘʥʳ ʩ S-ʛʨʘʥʠʪʘʤʠ, ʦʙʨʘʟʦʚʘʚʰʠʤʠʩʷ ʧʨʠ 

ʧʣʘʚʣʝʥʠʠ ʤʝʪʘʧʝʣʠʪʦʚ. ɺʳʟʚrʘʶʪ ʫʜʠʚʣʝʥʠʝ 

ʛʠʛʘʥʪʩʢʠʝ ʤʘʩʰʪʘʙʳ ʧʦʷʩʘ: ʜʣʷ ʢʦʨʳ ʪʘʢʘʷ 

ʚʳʜʝʨʞʘʥʥʦʩʪʴ ʩʦʩʪʘʚʘ ʥʘ ʦʛʨʦʤʥʦʡ ʪʝʨʨʠʪʦ-

ʨʠʠ ʥʝ ʪʠʧʠʯʥʘ, ʯʪʦ ʧʦʢʘʟʘʣʦ ʠ ʠʟʫʯʝʥʠʝ ʢʦʨʦ-

ʚʳʭ ʨʘʟʨʝʟʦʚ ʇʘʤʠʨʘ. ɺʳʩʦʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

Li ʠ Cs ʚ ʤʘʥʪʠʠ ʇʊʐ ʥʝ ʠʩʢʣʶʯʘʶʪ ʚʦʟʤʦʞ-

ʥʦʩʪʠ ʠʭ ʧʨʠʚʥʦʩʘ ʚ ʢʦʨʫ. ʕʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ 

ʧʨʠʩʫʪʩʪʚʠʝʤ ʚ ʢʦʨʝ ʟʦʥ ʤʝʪʘʩʦʤʘʪʦʟʘ, ʦʙʦʛʘ-

ʱʝʥʥʳʭ Li, Cs, Sn, B, F. ʂ ʪʦʤʫ ʞʝ Li ʦʙʥʘʨʫ-

ʞʝʥ ʚ ʢʚʘʨʮʝ (32-222 ʛ/ʪ) ʨʷʜʘ ʤʘʥʪʠʡʥʳʭ ʤʝ-

ʩʪʦʨʦʞʜʝʥʠʡ Ag,Au,Sb,F. 

ɺ ʵʪʦʤ ʧʣʘʥʝ ʧʦʢʘʟʘʪʝʣʴʥʳ ʩʚʝʜʝʥʠʷ ʦ ʩʚʷ-

ʟʠ W-ʦʨʫʜʝʥʝʥʠʷ ʩ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠ-

ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝʤ ʪʝʣ ʛʠʧʝʨ-

ʙʘʟʠʪʦʚ-ʙʘʟʠʪʦʚ ʠ ʬʦʨʤʠʨʦʚʘʥʠʝ Au-Hg-Sb-W-

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʏʫʢʦʪʢʠ [1,3] ʠ ʜʘʥʥʳʝ ʦ ʩʢʘʨ-

ʥʦʚʦ-ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ W- ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʚ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʉʨʝʜʠʥʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ (Ni, 

Co, Pt, Pd, Au, Hg, Sb, W) [2,3]. ɽʩʪʴ ʦʩʥʦʚʘʥʠʷ 

ʩʯʠʪʘʪʴ, ʯʪʦ ʵʪʠ ʨʝʜʢʦʤʝʪʘʣʣʴʥʳʝ ʠ ʢʦʤʧʣʝʢʩ-

ʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʬʦʨʤʠʨʦʚʘʣʠʩʴ ʧʨʠ ʫʯʘ-

ʩʪʠʠ ʢʘʢ ʢʦʨʦʚʦʛʦ, ʪʘʢ ʠ ʤʘʥʪʠʡʥʦʛʦ ʚʝʱʝʩʪʚʘ 

[3].  

ʉʪʨʦʥʮʠʡ. ɼʣʷ ʥʦʜʫʣʝʡ ʫʣʴʪʨʘʙʘʟʠʪʦʚ ʭʘ-

ʨʘʢʪʝʨʥʳ ʥʠʟʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ Sr. ʆʥʠ ʨʝʟʢʦ 

ʚʦʟʨʘʩʪʘʶʪ ʚ ʤʘʥʪʠʡʥʳʭ ʂ-ʤʝʪʘʩʦʤʘʪʠʪʘʭ, ʢʘʨ-

ʙʦʥʘʪʠʪʘʭ ʠ ʑɹ (ʪʘʙʣ.). Sr ʚʭʦʜʠʪ ʚ ʩʪʨʫʢʪʫʨʫ 

ʩʘʥʠʜʠʥʘ, ʘʥʦʨʪʦʢʣʘʟʘ, F-ʘʧʘʪʠʪʘ, ʢʝʨʩʫʪʠʪʘ. 

ʆʧʨʝʜʝʣʝʥʘ ʢʦʨʨʝʣʷʮʠʷ Sr c Ca, CO2, ʱʝʣʦʯʘ-

ʤʠ. ɽʛʦ ʩʦʜʝʨʞʘʥʠʷ ʚʦʟʨʘʩʪʘʶʪ ʚ ʣʠʩʪʚʝʥʠʪʠ-

ʟʠʨʦʚʘʥʥʳʭ ʫʣʴʪʨʘʙʘʟʠʪʘʭ, ʛʜʝ ʦʥ ʚʭʦʜʠʪ ʚ 

ʩʪʨʫʢʪʫʨʫ ʢʘʨʙʦʥʘʪʦʚ (ʉ ʠʤʝʝʪ ʤʘʥʪʠʡʥʳʡ ʠʟʦ-

ʪʦʧʥʳʡ ʩʦʩʪʘʚ). 

ɺ ɸʬʛʘʥʦ-ʊʘʜʞʠʢʩʢʦʡ ʜʝʧʨʝʩʩʠʠ ʨʘʟʚʠʪʳ 

ʢʨʫʧʥʳʝ ʮʝʣʝʩʪʠʥʦʚʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚʘʜʦʟ-

ʥʦ-ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʛʦ ʪʠʧʘ. ʆʥʠ ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ 

ʘʣʴʧʠʡʩʢʦʛʦ ʧʦʷʩʘ ʤʝʩʪʦʨʦʞʜʝʥʠʡ Sr, ʚ ʢʦʪʦ-

ʨʳʭ ʩʦʩʨʝʜʦʪʦʯʝʥʘ ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ ʤʠʨʦʚʳʭ 

ʟʘʧʘʩʦʚ Sr. ʆʛʨʦʤʥʳʝ ʨʘʟʤʝʨʳ ʧʦʷʩʘ, ʧʦ ʩʫʪʠ 

ʩʦʚʧʘʜʘʶʱʝʛʦ ʩʦ ʉʨʝʜʠʟʝʤʥʦʤʦʨʩʢʠʤ ʧʦʜʚʠʞ-

ʥʳʤ ʧʦʷʩʦʤ, ʦʜʥʦʪʠʧʥʳʡ ʩʦʩʪʘʚ ʠ ʩʠʥʭʨʦʥ-

ʥʦʩʪʴ ʦʙʨʘʟʦʚʘʥʠʷ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʜʝʣʘʶʪ ʚʝ-

ʨʦʷʪʥʦʡ ʠʭ ʩʚʷʟʴ ʩ ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʵʚʦʣʶʮʠʝʡ 

ʧʦʜʢʦʨʦʚʳʭ ʟʦʥ. ʅʘʤʝʯʘʶʪʩʷ ʘʥʘʣʦʛʠʠ ʚ ʤʝʭʘ-

ʥʠʟʤʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʩʝʥʦʣʠʪʦʚ ʣʠʩʪʚʝʥʠʪʦʚ 

ʇʊʐ [10] ʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʮʝʣʝʩʪʠʥʘ. ʇʦ-

ʩʣʝʜʥʠʝ, ʚʠʜʠʤʦ, ʩʚʷʟʘʥʳ ʩ ʫʛʣʝʢʠʩʣʦʪʥʦʡ ʜʝ-

ʛʘʟʘʮʠʝʡ ʤʘʥʪʠʠ, ʧʝʨʝʥʦʩʦʤ ʨʘʩʪʚʦʨʦʚ ʚ ʢʦʨʫ, 

ʚʘʜʦʟʥʦ-ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʡ ʤʦʙʠʣʠʟʘʮʠʝʡ ʠ ʢʦʥ-

ʮʝʥʪʨʘʮʠʝʡ Sr [13]. 

 

ʈʠʩ.2. ʉʧʘʡʜʝʨ-ʜʠʘʛʨʘʤʤʘ ʤʘʥʪʠʡʥʳʭ ʤʝʪʘʩʦʤʘʪʠʪʦʚ (ʤʘʛʤʘʪʠʪʦʚ) ʠ ʢʦʨʦʚʳʭ ʧʦʨʦʜ ʨʝʛʠʦʥʘ 

[11]. ʇ/ɿʂ ï ʦʪʥʦʰʝʥʠʝ ʧʦʨʦʜʘ/ʟʝʤʥʘʷ ʢʦʨʘ (ʛʣʦʙʘʣʴʥʳʝ ʢʣʘʨʢʠ ʈʕ ʚ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʡ ʢʦʨʝ, ʩʨʝʜʥʝʝ 

ʠʟ ʜʘʥʥʳʭ ɸ.ɹʝʫʩʘ, ʂ.ɺʝʜʝʧʦʣʷ,ʉ.ʊʝʡʣʦʨʘ-ʉ.ʄʘʢ-ʃʝʥʥʘʥʘ). 1- ʢʦʨʘ ʇʊʐ,2- ʨʝʛʠʦʥʘʣʴʥʳʝ ʢʣʘʨʢʠ 

ʛʨʘʥʠʪʦʠʜʦʚ,3-5- ʤʘʥʪʠʡʥʳʝ ʤʝʪʘʦʤʘʪʠʪʳ-ʤʘʛʤʘʪʠʪʳ (3-ʬʣʦʛʦʧʠʪʦʚʳʝ ʧʠʨʦʢʩʝʥʠʪʳ, ʛʣʠʤʤʝʨʠʪʳ 

ʊʷʥʴ-ʐʘʥʷ, 4- ʧʠʨʦʢʩʝʥʠʪʳ, ʵʢʣʦʛʠʪʳ ʇʘʤʠʨʘ, 5- ʤʘʢʩʠʤʘʣʴʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʈʕ ʚ ʤʘʥʪʠʡʥʳʭ ʥʦ-

ʜʫʣʷʭ ʇʊʐ). 
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Zr,Nb,ʊR,Y,Th,U. ʉʨʝʜʠ ʑɹ ʇʊʐ ʤʘʢʩʠ-

ʤʘʣʴʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʵʪʠʭ ʈʕ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʂ-

ʑɹ ʇʘʤʠʨʘ ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʢʘʨʙʦʥʘʪʠʪʘʭ ʠ 

ʣʝʡʮʠʪʦʚʳʭ ʩʠʝʥʠʪʘʭ. ɺ Ti-ʑɹ ʊʷʥʴ-ʐʘʥʷ ʧʦ-

ʚʳʰʝʥʳ ʢʦʥʮʝʥʪʨʘʮʠʠ Nb. ɺʳʩʦʢʠʝ ʩʦʜʝʨʞʘ-

ʥʠʷ ʣʝʛʢʠʭ TR ʦʧʨʝʜʝʣʝʥʳ ʚ ʥʦʜʫʣʷʭ ʛʨʘʥʘʪ-

ʬʣʦʛʦʧʠʪʦʚʳʭ ʚʝʙʩʪʝʨʠʪʦʚ ʠ ʩʘʥʠʜʠʥ-

ʙʠʦʪʠʪʦʚʳʭ ʵʢʣʦʛʠʪʦʚ (ʪʘʙʣ.). ɺ ʤʘʥʪʠʡʥʳʭ 

ʚʢʣʶʯʝʥʠʷʭ ʂʫʨʘʤʠʥʩʢʦʡ ʟʦʥʳ, ʛʜʝ ʥʘʭʦʜʷʪʩʷ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʨʘʜʠʦʘʢʪʠʚʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʦ-

ʚʳʰʝʥʳ ʩʦʜʝʨʞʘʥʠʷ U. ʅʘʠʙʦʣʝʝ ʛʣʫʙʠʥʥʳʝ 

ʤʘʛʤʘʪʠʪʳ ɿʝʤʣʠ ï ʱʝʣʦʯʥʳʝ ʧʠʢʨʠʪʳ, ʢʠʤ-

ʙʝʨʣʠʪʳ, ʣʘʤʧʨʦʠʪʳ, ʷʚʣʷʶʱʠʝʩʷ ʠʥʜʠʢʘʪʦʨʘ-

ʤʠ ʛʝʦʭʠʤʠʯʝʩʢʦʛʦ ʨʝʞʠʤʘ ʧʣʶʤʦʚ [7], ʪʘʢʞʝ 

ʦʙʦʛʘʱʝʥʳ ʵʪʠʤʠ ʈʕ. 

ɺ ʇʨʠʘʟʦʚʩʢʦʤ ʙʣʦʢʝ ʋʢʨʘʠʥʩʢʦʛʦ ʱʠʪʘ 

ʨʘʟʚʠʪʘ ʩʝʨʠʷ ʱʝʣʦʯʥʳʭ ʧʦʨʦʜ ï ʦʪ ʫʣʴʪʨʘʦʩ-

ʥʦʚʥʳʭ ʜʦ ʥʝʬʝʣʠʥʦʚʳʭ ʩʠʝʥʠʪʦʚ, ʛʨʘʥʦʩʠʝʥʠ-

ʪʦʚ (1,6-1,9 ʤʣʨʜ.ʣʝʪ) ʠ ʩʚʷʟʘʥʥʳʭ ʩ ʥʠʤʠ ʨʝʜ-

ʢʦʤʝʪʘʣʣʴʥʦ-ʨʝʜʢʦʟʝʤʝʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ( 

Zr, Nb, TR, Y, Th, U, Ta, Sc, F). ʊʝʤʧʝʨʘʪʫʨʘ 

ʢʨʠʩʪʘʣʣʠʟʘʮʠʠ ʮʠʨʢʦʥʘ ʠ ʙʨʠʪʦʣʠʪʘ ʚ ʩʠʝʥʠ-

ʪʘʭ ʥʘ 300-400Áʉ ʧʨʝʚʳʰʘʝʪ ʪʝʤʧʝʨʘʪʫʨʳ ʣʠʢ-

ʚʠʜʫʩʘ. ʕʪʦ, ʚʠʜʠʤʦ, ʦʙʫʩʣʦʚʣʝʥʦ ʚʣʠʷʥʠʝʤ 

ʱʝʣʦʯʥʦ-ʫʣʴʪʨʘʦʩʥʦʚʥʳʭ ʨʘʩʧʣʘʚʦʚ ʧʣʶʤʦʚʦʛʦ 

ʪʠʧʘ [4]. ʉ ʤʘʥʪʠʡʥʳʤʠ ʤʘʛʤʘʤʠ ʩʚʷʟʘʥʦ ʠ ʦʙ-

ʨʘʟʦʚʘʥʠʝ ʬʣʶʦʨʠʪʘ ʠ ʢʘʨʙʦʥʘʪʘ. ɺ ʟʦʥʘʭ ʛʣʫ-

ʙʠʥʥʳʭ ʨʘʟʣʦʤʦʚ ʚ ʩʚʷʟʠ ʩ ʚʥʝʜʨʝʥʠʝʤ ʢʠʤʙʝʨ-

ʣʠʪʦʚ ʠ ʢʘʨʙʦʥʘʪʠʪʦʚ ʩʬʦʨʤʠʨʦʚʘʥʳ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʷ ʨʝʜʢʠʭ ʤʝʪʘʣʣʦʚ, TR, Au, F [22]. ʆʙ-

ʨʘʟʦʚʘʥʠʝ ʤʘʛʤʘʪʠʪʦʚ ʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʇʨʠ-

ʘʟʦʚʩʢʦʛʦ ʙʣʦʢʘ ʦʙʫʩʣʦʚʣʝʥʦ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʠ 

ʵʚʦʣʶʮʠʝʡ ʚ PR1-2 ʤʘʥʪʠʡʥʳʭ ʧʣʶʤʦʚ [23].  

ʍʘʣʴʢʦʬʠʣʴʥʳʝ ʈʕ ʦʙʨʘʟʫʶʪ ʤʘʢʩʠʤʘʣʴ-

ʥʳʝ (ʚʧʣʦʪʴ ʜʦ ʨʫʜʥʳʭ) ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʢʩʝʥʦ-

ʣʠʪʘʭ ʘʧʦʧʝʨʠʜʦʪʠʪʦʚʳʭ ʣʠʩʪʚʝʥʠʪʦʚ ʠ ʥʝʢʦʪʦ-

ʨʳʭ ʑɹ ʊʷʥʴ-ʐʘʥʷ (ʪʘʙʣ.). ɺ ʤʘʥʪʠʡʥʳʭ ʧʦʨʦ-

ʜʘʭ ʦʙʥʘʨʫʞʝʥʳ ʘʥʪʠʤʦʥʠʪ, ʢʠʥʦʚʘʨʴ, ʟʦʣʦʪʦ, 

ʛʘʣʝʥʠʪ, ʩʬʘʣʝʨʠʪ [11]. Au-Hg-Sb-ʤʠʥʝʨʘʣʠʟʘ-

ʮʠʷ ʥʘʢʣʘʜʳʚʘʝʪʩʷ ʥʘ ʪʨʫʙʢʠ ʑɹ ʠ ʢʩʝʥʦʣʠʪʳ 

ʣʠʩʪʚʝʥʠʪʦʚ. ɺ ʖʞʥʦʤ ʊʷʥʴ-ʐʘʥʝ ʨʘʟʨʘʙʘʪʳ-

ʚʘʝʪʩʷ ʛʠʛʘʥʪʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ Sb, ʘ ʇʊʐ 

ʚʭʦʜʠʪ ʚ ʩʦʩʪʘʚ ʧʣʘʥʝʪʘʨʥʦʛʦ Hg-Sb-ʧʦʷʩʘ. 

ʇʨʝʜʧʦʣʘʛʘʝʪʩʷ, ʯʪʦ ʧʦʷʩ ʩʚʷʟʘʥ ʩ ʛʘʟʦʚʳʤʠ 

ʩʪʨʫʷʤʠ ʠʟ ʛʣʫʙʠʥʥʳʭ ʟʦʥ ɿʝʤʣʠ, ʚʧʣʦʪʴ ʜʦ 

ʥʠʞʥʝʡ ʤʘʥʪʠʠ [14]. 

ʉʝʨʝʙʨʦ-ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝ-

ʥʠʝ ʂʫʨʘʤʠʥʩʢʦʡ ʟʦʥʳ ʉʨʝʜʠʥʥʦʛʦ ʊʷʥʴ-ʐʘʥʷ 

(Ag, Pb, Zn, Cu, Bi,U, F) ʥʝ ʩʚʷʟʘʥʦ ʩ ʢʘʢʠʤʠ-

ʣʠʙʦ ʤʘʛʤʘʪʠʪʘʤʠ. ɿʘʧʘʩʳ ʤʝʪʘʣʣʦʚ ʚ ʥʝʤ ʧʨʝ-

ʚʳʰʘʶʪ 100 000 ʪ, ʪ.ʝ. ʦʥʦ ʦʪʥʦʩʠʪʩʷ ʢ ʨʷʜʫ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ-ʛʠʛʘʥʪʦʚ [20]. Sr-ʠʟʦʪʦʧʠʷ ʧʦ 

ʥʦʜʫʣʷʤ ʫʣʴʪʨʘʙʘʟʠʪʦʚ ʚ ʑɹ (0,7056-0,7076) 

ʫʢʘʟʳʚʘʝʪ ʥʘ ʤʝʪʘʩʦʤʘʪʦʟ ɺʄ. ʆʢʦʣʦʨʫʜʥʳʝ 

ʤʝʪʘʩʦʤʘʪʠʪʳ ʠʤʝʶʪ ʙʣʠʟʢʠʝ ʦʪʥʦʰʝʥʠʷ ʠʟʦ-

ʪʦʧʦʚ Sr. ʄʝʩʪʦʨʦʞʜʝʥʠʝ ʫʚʷʟʳʚʘʝʪʩʷ ʩ ʤʘʥ-

ʪʠʡʥʳʤ ʜʠʘʧʠʨʦʤ ʠ ʘʢʪʠʚʠʨʦʚʘʥʥʦʡ ʠʤ ʤʘʥ-

ʪʠʡʥʦ-ʢʦʨʦʚʦʡ ʬʣʶʠʜʥʦ-ʤʘʛʤʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝ-

ʤʦʡ [20]. ʕʪʦ ʩʦʛʣʘʩʫʝʪʩʷ ʩ ʦʙʦʛʘʱʝʥʠʝʤ ʑɹ ʠ 

ʥʦʜʫʣʝʡ ʫʣʴʪʨʘʙʘʟʠʪʦʚ ʵʪʦʡ ʟʦʥʳ ʪʠʧʦʤʦʨʬʥʳ-

ʤʠ ʈʕ ʤʝʩʪʦʨʦʞʜʝʥʠʷ (ʪʘʙʣ.). 

ɿʦʣʦʪʦʨʫʜʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʥʝʨʝʜʢʦ ʘʩ-

ʩʦʮʠʠʨʫʶʪʩʷ ʩʦ ʩʨʝʜʥʠʤʠ-ʢʠʩʣʳʤʠ ʧʦʨʦʜʘʤʠ ʠ 

ʠʥʦʛʜʘ ʩʚʷʟʳʚʘʶʪʩʷ ʩ ʢʦʨʦʚʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ. 

ʆʜʥʘʢʦ ʜʘʚʥʦ ʚʳʷʚʣʝʥʳ ʚʳʩʦʢʠʝ ʩʦʜʝʨʞʘʥʠʷ 

Au ʚ ʤʝʪʝʦʨʠʪʘʭ ʠ ʨʘʟʥʦʬʦʨʤʘʮʠʦʥʥʳʭ ʫʣʴʪʨʘ-

ʙʘʟʠʪʘʭ-ʙʘʟʠʪʘʭ [25]. ʈʘʩʧʨʝʜʝʣʝʥʠʝ Au ʚ ʵʪʠʭ 

ʧʦʨʦʜʘʭ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʩʠʜʝʨʦʬʠʣʴʥʳʭ ʈʕ, 

ʢʨʘʡʥʝ ʥʝʨʘʚʥʦʤʝʨʥʦʝ, ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʧʨʠ-

ʩʫʪʩʪʚʠʝʤ Au ʚ ʚʠʜʝ ʥʝʩʪʨʫʢʪʫʨʥʳʭ ʧʨʠʤʝʩʝʡ. 

ɺ ʧʨʦʮʝʩʩʝ ʢʨʠʩʪʘʣʣʠʟʘʮʠʦʥʥʦʡ ʜʠʬʬʝʨʝʥʮʠʘ-

ʮʠʠ ʠ ʣʠʢʚʘʮʠʠ ʫʣʴʪʨʘʤʘʬʠʪʦʚʳʭ ʤʘʛʤ ʦʙʨʘ-

ʟʫʶʪʩʷ ʨʫʜʥʳʝ ʘʩʩʦʮʠʘʮʠʠ Cu-Pt-Au-Ag. ɺ ʩʚʷ-

ʟʠ ʩ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʤʠ ʧʨʦ-

ʮʝʩʩʘʤʠ ʚ ʪʝʣʘʭ ʫʣʴʪʨʘʙʘʟʠʪʦʚ-ʙʘʟʠʪʦʚ (ʣʠʩʪ-

ʚʝʥʠʪʳ, ʛʠʜʨʦʪʝʨʤʘʣʴʥʳʝ ʠ ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʝ 

ʪʝʣʘ) ʬʦʨʤʠʨʫʶʪʩʷ W-Au-Hg-Sb-ʤʝʩʪʦʨʦʞʜʝ-

ʥʠʷ ʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ Au 

ʣʠʩʪʚʝʥʠʪʦʚʦʛʦ ʪʠʧʘ. ʀʭ ʧʨʦʠʩʭʦʞʜʝʥʠʝ ʩʚʷʟʘ-

ʥʦ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʤʘʥʪʠʡʥʳʭ ʬʣʶʠʜʦʚ [3]. 

Cʢʘʨʥʦʚʦ-ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ 

ʂʫʨʫ-ʊʝʛʝʨʝʢ ʚ ʉʨʝʜʠʥʥʦʤ ʊʷʥʴ-ʐʘʥʝ ʩ ʭʘʣʴ-

ʢʦʬʠʣʥɹʦ-ʩʠʜʝʨʦʬʠʣʴʥʦʡ ʤʠʥʝʨʘʣʠʟʘʮʠʝʡ (Cu, 

Zn, Au-Pd-Pt,Ni-Co, Bi, Hg) ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʤʥʦʛʦʵʪʘʧʥʳʤ ʬʦʨʤʠʨʦʚʘʥʠʝʤ ʦʨʫʜʝʥʝʥʠʷ ʩ 

ʤʥʦʛʦʘʢʪʥʳʤ ʧʦʩʪʫʧʣʝʥʠʝʤ ʤʘʥʪʠʡʥʳʭ ʬʣʶʠ-

ʜʦʚ [2].  

ɿʦʣʦʪʦ-ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ 

ʇʨʠʘʟʦʚʴʷ ʨʘʟʤʝʱʘʶʪʩʷ ʚ ʛʨʘʙʝʥ-ʩʠʥʢʣʠʥʘʣʷʭ, 

ʩʦʧʦʩʪʘʚʠʤʳʭ ʩ ʟʦʣʦʪʦʥʦʩʥʳʤʠ ʪʨʦʛʦʚʳʤʠ 

ʩʪʨʫʢʪʫʨʘʤʠ ʋʢʨʘʠʥʩʢʦʛʦ ʱʠʪʘ [6]. ʆʩʦʙʝʥʥʦ-

ʩʪʠ Au-ʤʠʥʝʨʘʣʠʟʘʮʠʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʤʝ-

ʪʘʤʦʨʬʦʛʝʥʥʦ-ʛʠʜʨʦʪʝʨʤʘʣʴʥʦʤ ʛʝʥʝʟʠʩʝ ʤʝ-

ʩʪʦʨʦʞʜʝʥʠʡ ʟʘ ʩʯʝʪ ʧʝʨʚʠʯʥʦʛʦ Au, ʨʘʩʩʝʷʥʥʦ-

ʛʦ ʚ ʫʣʴʪʨʘʙʘʟʠʪʘʭ ʠ ʘʤʬʠʙʦʣʠʪʘʭ. ʅʝʣʴʟʷ ʠʩ-

ʢʣʶʯʘʪʴ ʠ ʝʛʦ ʛʠʜʨʦʪʝʨʤʘʣʴʥʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩ-

ʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ ʩʚʷʟʠ ʩ ʧʦʩʪʫʧʣʝʥʠʝʤ 

ʨʘʩʪʚʦʨʦʚ ʠʟ ʤʘʥʪʠʠ, ʯʪʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʢʦʥ-

ʪʘʢʪʦʚʦ-ʤʝʪʘʩʦʤʘʪʠʯʝʩʢʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʩ 

ʙʣʘʛʦʨʦʜʥʦ-ʨʝʜʢʦʤʝʪʘʣʴʥʦ-ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʠʤ 

ʦʨʫʜʝʥʝʥʠʝʤ [4]. ɺʦ ʚʩʝʭ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʨʫʜ-

ʥʳʭ ʦʙʲʝʢʪʘʭ ʧʝʨʚʦʠʩʪʦʯʥʠʢʦʤ Au ʷʚʣʷʝʪʩʷ 

ʤʘʥʪʠʷ, ʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʦʙʫ-

ʩʣʦʚʣʝʥʦ ʜʣʠʪʝʣʴʥʦʡ ʤʠʛʨʘʮʠʝʡ Au ʚ ʢʦʨʝ [3]. 

ɺʳʚʦʜʳ. 1. ɺ ʚʝʨʭʥʝʡ ʤʘʥʪʠʠ ʚʳʷʚʣʝʥʳ 

ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʘʥʦʤʘʣʠʠ: ʢʦʥʮʝʥʪʨʘʮʠʠ ʣʠʪʦ-

ʭʘʣʴʢʦʬʠʣʴʥʳʭ ʈʕ ʚ ʤʘʥʪʠʡʥʳʭ ʤʝʪʘʩʦʤʘʪʠʪʘʭ 

ʠ ʑɹ ʥʘ 2-3 ʧʦʨʷʜʢʘ ʚʳʰʝ ʠʭ ʩʦʜʝʨʞʘʥʠʡ ʚ 

ʧʝʨʚʠʯʥʦʡ ʣʝʨʮʦʣʠʪʦʚʦʡ ʤʘʥʪʠʠ. ɹʦʣʝʝ ʪʦʛʦ, 

ʦʥʠ ʙʣʠʟʢʠ ʠʣʠ ʜʘʞʝ ʧʨʝʚʦʩʭʦʜʷʪ ʛʣʦʙʘʣʴʥʳʝ ʠ 

ʨʝʛʠʦʥʘʣʴʥʳʝ ʢʣʘʨʢʠ ʢʦʨʦʚʳʭ ʤʝʪʘʤʦʨʬʠʪʦʚ ʠ 

ʛʨʘʥʠʪʦʠʜʦʚ, ʚʢʣʶʯʘʷ ʠ ʥʝʢʦʪʦʨʳʝ ʨʝʜʢʦʤʝ-

ʪʘʣʣʴʥʳʝ ʨʘʟʥʦʩʪʠ ʧʦʩʣʝʜʥʠʭ. 
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2. ʋʩʪʘʥʦʚʣʝʥʳ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʚʨʝʤʝʥʥʳʝ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʠ ʛʝʦʭʠʤʠʯʝʩʢʠʝ 

ʩʚʷʟʠ ʚ ʨʘʩʧʨʝʜʝʣʝʥʠʠ ʈʕ ʚ ʤʘʥʪʠʡʥʳʭ ʠ ʢʦʨʦ-

ʚʳʭ ʦʙʨʘʟʦʚʘʥʠʷʭ. ʇʦʢʘʟʘʪʝʣʴʥʘ ʢʦʨʨʝʣʷʮʠʷ 

ʤʝʞʜʫ ʪʠʧʦʤ ʚʝʱʝʩʪʚʘ ʤʘʥʪʠʡʥʳʭ ʤʝʪʘʩʦʤʘʪʠ-

ʪʦʚ ʠ ʦʙʱʝʡ ʛʝʦʭʠʤʠʯʝʩʢʦʡ (ʤʝʪʘʣʣʦʛʝʥʠʯʝ-

ʩʢʦʡ) ʩʧʝʮʠʘʣʠʟʘʮʠʝʡ ʨʝʛʠʦʥʦʚ. ʕʪʠ ʜʘʥʥʳʝ 

ʧʦʜʪʚʝʨʞʜʘʶʪ ʚʣʠʷʥʠʝ ʤʘʥʪʠʡʥʳʭ ʨʘʩʧʣʘʚʦʚ 

(ʬʣʶʠʜʦʚ) ʥʘ ʢʦʨʦʚʳʝ ʛʝʦʭʠʤʠʯʝʩʢʠʝ ʠ ʨʫʜʥʳʝ 

ʧʨʦʮʝʩʩʳ. 

3. ʀʥʪʝʥʩʠʚʥʦʝ ʧʨʦʷʚʣʝʥʠʝ ʬʣʶʠʜʥʦ-

ʤʘʛʤʘʪʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ɺʄ ʠ ʟʝʤʥʫʶ 

ʢʦʨʫ ʢʨʘʪʦʥʦʚ ʠ ʧʦʜʚʠʞʥʳʭ ʧʦʷʩʦʚ ʩ ʤʦʱʥʳʤ 

ʧʨʠʚʥʦʩʦʤ ʨʷʜʘ ʣʠʪʦʭʘʣʴʢʦʬʠʣʴʥʳʭ ʈʕ ʤʦʞʝʪ 

ʩʣʫʞʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ ʠʥʜʠʢʘʪʦʨʦʤ ʚʦʟʜʝʡ-

ʩʪʚʠʷ ʧʦʜʣʠʪʦʩʬʝʨʥʳʭ ʪʝʨʤʦʭʠʤʠʯʝʩʢʠʭ ʧʣʶ-

ʤʦʚ. 

4. ɺ ʨʝʛʠʦʥʘʭ ʩ ʩʠʘʣʠʯʝʩʢʠʤ ʪʠʧʦʤ ʢʦʨʳ ʠ 

ʜʦʤʠʥʠʨʫʶʱʝʡ ʨʦʣʴʶ ʛʨʘʥʠʪʦʠʜʦʚ, ʩ ʢʦʪʦʨʳ-

ʤʠ ʩʚʟ̫ʳʚʘʣʘʩʴ ʨʘʥʝʝ ʧʦʯʪʠ ʚʩʷ ʈʕ-

ʤʠʥʝʨʘʣʠʟʘʮʠʷ, ʧʨʝʦʙʣʘʜʘʶʪ ʢʨʫʧʥʳʝ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʷ ʤʘʥʪʠʡʥʦʛʦ (ʢʦʨʦʤʘʥʪʠʡʥʦʛʦ) ʛʝʥʝ-

ʟʠʩʘ. ʅʝ ʤʝʥʝʝ ʚʘʞʥʳ ʚ ʵʪʦʤ ʧʣʘʥʝ ʬʘʢʪʳ ʘʩʩʦ-

ʮʠʘʮʠʠ ʚ ʝʜʠʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʤʘʥʪʠʡʥʳʭ 

(Cr, Ni, Co,Pt, Pd, Hg, Sb) ʠ çʢʦʨʦʚʳʭè ʈʕ (Li, 

Rb, Cs, W, Sn, Au, U). ɼʘʥʥʳʝ ʧʦ ʠʟʫʯʝʥʥʳʤ ʠ 

ʜʨʫʛʠʤ ʨʝʛʠʦʥʘʤ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʫʥʠʢʘʣʴʥʳʝ 

(ʛʠʛʘʥʪʩʢʠʝ) ʤʝʩʪʦʨʦʞʜʝʥʠʷ, ʦʧʨʝʜʝʣʷʶʱʠʝ ʠʭ 

ʨʫʜʥʫʶ ʙʘʟʫ, ʠʤʝʶʪ ʤʘʥʪʠʡʥʫʶ, ʚʝʨʦʷʪʥʦ, 

ʧʣʶʤʦʚʫʶ ʧʨʠʨʦʜʫ. 

5. ʉʦʚʨʝʤʝʥʥʳʝ ʩʚʝʜʝʥʠʷ ʧʦ ʛʝʦʭʠʤʠʠ 

ʤʘʥʪʠʡʥʳʭ ʧʦʨʦʜ ʠ ʩʚʷʟʠ ʢʨʫʧʥʝʡʰʠʭ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʡ ʩ ʤʘʥʪʠʡʥʳʤʠ (ʧʣʶʤʦʚʳʤʠ) ʠʩʪʦʯ-

ʥʠʢʘʤʠ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʧʨʦ-

ʛʥʦʟʥʦ-ʤʝʪʘʣʣʦʛʝʥʠʯʝʩʢʠʭ ʠ ʧʦʠʩʢʦʚʦ-

ʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ. 
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ʂʠʾʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ʊʘʨʘʩʘ ʐʝʚʯʝʥʢʘ 

 

ʗʂɯʉʅɸ ʆʎɯʅʂɸ ʇʈʀʈʆɼʅʆɰ ɿɸʍʀʑɽʅʆʉʊɯ ʇɯɼɿɽʄʅʀʍ ɺʆɼ ɿɸʉʆɹɸʄʀ ɻɯʉ 

 
ʅʘ ʧʨʠʢʣʘʜʽ ˇʨʫʥʪʦʚʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʯʝʪʚʝʨʪʠʥʥʠʭ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʪʝʨʠʪʦʨʽʾ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʾ ʯʘʩ-

ʪʠʥʠ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚʠʢʦʥʘʥʘ ʧʨʦʩʪʦʨʦʚʘ ʦʮʽʥʢʘ ʧʨʠʨʦʜʥʦʾ ʟʘʭʠʱʝʥʦʩʪʽ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɻɯʉ-

ʪʝʭʥʦʣʦʛʽʡ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ˇʨʫʥʪʦʚʠʡ ʚʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ, ʟʘʭʠʱʝʥʽʩʪʴ, ʙʘʣʴʥʘ ʦʮʽʥʢʘ, ʨʘʩʪʨʦʚʘ ʤʦʜʝʣʴ. 

ʆ.ɸ. ʆʩʪʨʦʫʭ. ʂɸʏɽʉʊɺɽʅʅɸʗ ʆʎɽʅʂɸ ʇʈʀʈʆɼʅʆʁ ɿɸʑʀʑɽʅʅʆʉʊʀ ʇʆɼɿɽʄʅʓʍ ɺʆɼ ʉʈɽɼʉʊɺɸ-

ʄʀ ɻʀʉ. ʅʘ ʧʨʠʤʝʨʝ ʛʨʫʥʪʦʚʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʯʝʪʚʝʨʪʠʯʥʳʭ ʘʣʣʶʚʠʘʣʴʥʳʭ ʦʪʣʦʞʝʥʠʡ ʪʝʨʨʠʪʦʨʠʠ ʶʛʦ-

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ɿʘʢʘʨʧʘʪʩʢʦʡ ʦʙʣʘʩʪʠ ʚʳʧʦʣʥʝʥʘ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʝʩʪʝʩʪʚʝʥʥʦʡ ʟʘʱʠʱʝʥʥʦʩʪʠ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ɻʀʉ-ʪʝʭʥʦʣʦʛʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʨʫʥʪʦʚʳʡ ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ, ʟʘʱʠʱʝʥʥʦʩʪʴ, ʙʘʣʣʴʥʘʷ ʦʮʝʥʢʘ, ʨʘʩʪʨʦʚʘʷ ʤʦʜʝʣʴ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ʇʽʜʟʝʤʥʽ ʚʦʜʠ ʧʽʚ-

ʜʝʥʥʦ-ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʛʦʩʧʦʜʘʨʩʴʢʦ-

ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. ʅʘʡʙʽʣʴʰʝ ʝʢʩʧʣʫʘʪʘ-

ʮʽʡʥʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ˇʨʫʥʪʦʚʠʡ ʚʦʜʦʥʦʩʥʠʡ ʛʦʨʠ-

ʟʦʥʪ ʯʝʪʚʝʨʪʠʥʥʠʭ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʤʠ-

ʥʘʡʩʴʢʦʾ ʩʚʽʪʠ (la PII_IIImn). ʆʜʥʘʢ, ʫ ʟʚ'ʷʟʢʫ ʽʟ 

ʟʨʦʩʪʘʶʯʠʤʠ ʧʦʪʨʝʙʘʤʠ ʚ ʯʠʩʪʽʡ ʧʨʽʩʥʽʡ ʚʦʜʽ (ʫ 

ʧʨʦʤʠʩʣʦʚʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ, ʧʦʙʫʪʽ ʪʦʱʦ) 

ʧ̔ʜʟʝʤʥʽ ʚʦʜʠ ʚʽʜʯʫʚʘʶʪʴ ʥʘ ʩʦʙʽ ʽʩʪʦʪʥʝ ʘʥʪʨʦ-

ʧʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʾʭ 

ʟʘʙʨʫʜʥʝʥʥʷ. 

ʉʪʘʥ ʚʠʚʯʝʥʥʷ ʧʨʦʙʣʝʤʠ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʧʽʜʟʝʤʥʽ ʚʦʜʠ ʙʘʛʘʪʦ 

ʚ ʯʦʤʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʪʫʧʝʥʝʤ ʾʭʥʴʦʾ ʟʘʭʠʱʝʥʦ-

ʩʪʽ. ʇʽʜ ʧʨʠʨʦʜʥʦʶ ʟʘʭʠʱʝʥʽʩʪʶ ʚʦʜʦʥʦʩʥʦʛʦ 

ʛʦʨʠʟʦʥʪʫ ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ ʨʦʟʫʤʽʻʪʴʩʷ ʡʦʛʦ ʧʝ-

ʨʝʢʨʠʪʪʷ ʚʽʜʢʣʘʜʘʤʠ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʧʨʦ-

ʥʠʢʥʝʥʥʶ ʟʘʙʨʫʜʥʶʯʁʠʭ ʨʝʯʦʚʠʥ ʟ ʧʦʚʝʨʭʥʽ 

ʟʝʤʣʽ [5]. 

ɺʠʚʯʝʥʥʷ ʟʘʭʠʱʝʥʦʩʪʽ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʚʽʜ 

ʟʘʙʨʫʜʥʝʥʥʷ  ̔ ʩʪʽʡʢʦʩʪʽ ʜʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ 

ʚʧʣʠʚʫ ʩʣʫʞʠʪʴ ʦʜʥʠʤ ʟ ʽʥʩʪʨʫʤʝʥʪʽʚ ʨʝʛʫʣʶ-

ʚʘʥʥʷ ʚʽʜʥʦʩʠʥ ʤʽʞ ʢʦʤʧʦʥʝʥʪʘʤʠ ʛʝʦʝʢʦʩʠʩ-

ʪʝʤ, ʚʘʞʣʠʚʦʶ ʣʘʥʢʦʶ ʚ ʨʦʟʨʦʙʮʽ ʦʩʥʦʚ ʨʘʮʽʦ-

ʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ  ̔ʦʭʦʨʦʥʠ ʚʦʜʥʠʭ ʨʝʩʫʨ-

ʩʽʚ. ʋ 1989 ʨʦʮʽ ʥʘ ʦʩʥʦʚʽ ʤʘʪʝʨʽʘʣʽʚ ʛʝʦʣʦʛʽʯ-

ʥʠʭ, ʛʝʦʤʦʨʬʦʣʦʛʽʯʥʠʭ ʟʡʦʤʦʢ, ʧʦʰʫʢʦʚʦ-

ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʥʘ ʧʨʽʩʥʽ ʚʦʜʠ ʚʠʜʘʥʘ ʢʘ-

ʨʪʘ ʧʨʠʨʦʜʥʦʾ ʟʘʭʠʱʝʥʦʩʪʽ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʤʘʩ-

ʰʪʘʙʫ 1: 200 000, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʩʪʘʥ ˇʨʫʥʪʦ-

ʚʠʭ ʚʦʜ ʚ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʛʨʘʥʠʮʷʭ ɿʘʢʘʨʧʘʪ-

ʩʴʢʦʾ ʦʙʣʘʩʪʽ [1]. 

ɿʘʭʠʱʝʥʽʩʪʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦ-

ʨʽʚ, ʷʢʽ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʚʽ ʛʨʫʧʠ: ʧʨʠʨʦʜʥʽ 

ʽ ʘʥʪʨʦʧʦʛʝʥʥʽ. ɼʦ ʦʩʥʦʚʥʠʭ ʧʨʠʨʦʜʥʠʭ ʯʠʥʥʠ-

ʢʽʚ ʚʽʜʥʦʩʷʪʴʩʷ: ʛʣʠʙʠʥʘ ʜʦ ʨʽʚʥʷ ʧʽʜʟʝʤʥʠʭ 

ʚʦʜ, ʥʘʷʚʥʽʩʪʴ ʚ ʨʦʟʨʽʟʽ ʽ ʧʦʪʫʞʥʽʩʪʴ ʩʣʘʙʦʧʨʦ-

ʥʠʢʥʠʭ ʧʦʨʽʜ, ʣʽʪʦʣʦʛʽʷ ʽ ʩʦʨʙʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʧʦʨʽʜ, ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʨʽʚʥʽʚ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʽ 

ʚʠʱʝ ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ. ɼʦ 

ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʬʘʢʪʦʨʽʚ ʧʝʨʰ ʟʘ ʚʩʝ ʩʣʽʜ ʚʽʜʥʝ-

ʩʪʠ ʫʤʦʚʠ ʟʥʘʭʦʜʞʝʥʥʷ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ 

ʥʘ ʧʦʚʝʨʭʥʽ ʟʝʤʣʽ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʭʘʨʘʢʪʝʨ ʾʭ 

ʧʨʦʥʠʢʥʝʥʥʷ ʫ ʧʽʜʟʝʤʥʽ ʚʦʜʠ, ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʾʭ ʤʽʛʨʘ-

ʮʽʡʥʫ ʟʜʘʪʥʽʩʪʴ, ʩʦʨʙʮʽʡʥʽʩʪʴ, ʭʽʤʽʯʥʫ ʩʪʽʡʢʽʩʪʴ, 

ʯʘʩ ʨʦʟʧʘʜʫ, ʭʘʨʘʢʪʝʨ ʚʟʘʻʤʦʜʽʾ ʟ ʧʦʨʦʜʘʤʠ ʽ 

ʧ̔ʜʟʝʤʥʠʤʠ ʚʦʜʘʤʠ. 

ɿʘʭʠʱʝʥʽʩʪʴ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʤʦʞʥʘ ʦʭʘʨʘʢ-

ʪʝʨʠʟʫʚʘʪʠ ʷʢʽʩʥʦ  ̔ʢʽʣʴʢʽʩʥʦ. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘ-

ʜʢʫ ʚ ʦʩʥʦʚʥʦʤʫ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʪʽʣʴʢʠ ʧʨʠʨʦʜʥʽ 

ʬʘʢʪʦʨʠ, ʚ ʜʨʫʛʦʤʫ ï ʧʨʠʨʦʜʥʽ ʪʘ ʪʝʭʥʦʛʝʥʥʽ. 

ʗʢʽʩʥʘ ʦʮʽʥʢʘ ʤʦʞʝ ʙʫʪʠ ʧʨʦʚʝʜʝʥʘ ʫ ʚʠʛʣʷʜʽ 

ʚʠʟʥʘʯʝʥʥʷ ʩʫʤʠ ʫʤʦʚʥʠʭ ʙʘʣʽʚ. ɹʘʣʴʥʘ ʦʮʽʥʢʘ 

ʟʘʭʠʱʝʥʦʩʪʽ ˇʨʫʥʪʦʚʠʭ ʚʦʜ ʜʝʪʘʣʴʥʦ ʨʦʟʨʦʙʣʝ-

ʥʘ ɺ.ʄ. ɻʦʣʴʜʙʝʨʛʦʤ [2]. ʉʫʤʘ ʙʘʣʽʚ, ʱʦ ʟʘʣʝ-

ʞʠʪʴ ʚʽʜ ʫʤʦʚ ʟʘʣʷʛʘʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ, ʧʦʪʫʞ-

ʥʦʩʪʝʡ ʩʣʘʙʦʧʨʦʥʠʢʥʠʭ ʚʽʜʢʣʘʜʽʚ  ̔ʾʭ ʣʽʪʦʣʦʛʽ-

ʯʥʦʛʦ ʩʢʣʘʜʫ, ʚʠʟʥʘʯʘʻ ʩʪʫʧʽʥʴ ʟʘʭʠʱʝʥʦʩʪʽ 

ʛʨʫʥʪʦʚʠʭ ʚʦʜ. ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʩʫʤʠ ʙʘʣʽʚ ʥʝ-

ʦʙʭʽʜʥʦ ʩʢʣʘʩʪʠ ʙʘʣʠ, ʦʪʨʠʤʘʥʽ ʟʘ ʧʦʪʫʞʥʽʩʪʴ 

ʟʦʥʠ ʘʝʨʘʮʽʾ ʪʘ ʙʘʣʠ ʟʘ ʧʦʪʫʞʥʽʩʪʴ ʩʣʘʙʦʧʨʦ-

ʥʠʢʥʠʭ ʚʽʜʢʣʘʜʽʚ, ʱʦ ʥʘʷʚʥʽ ʚ ʨʦʟʨʽʟʽ. ɿʘ ʩʫʤʦʶ 

ʙʘʣʽʚ ʚʠʜʽʣʷʁ ʪʴ ʰʽʩʪʴ ʢʘʪʝʛʦʨʽʡ ʟʘʭʠʱʝʥʦʩʪʽ 

ˇʨʫʥʪʦʚʠʭ ʚʦʜ. ʅʘʡʤʝʥʰʦʶ ʟʘʭʠʱʝʥʽʩʪʶ ʭʘʨʘ-

ʢʪʝʨʠʟʫʶʪʴʩʷ ʫʤʦʚʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʢʘʪʝʛʦʨʽʾ 

I, ʥʘʡʙʽʣʴʰʦʶ ï ʢʘʪʝʛʦʨʽʾ VI. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ  ̒ʧʨʦʩʪʦʨʦʚʘ ʦʮʽʥʢʘ 

ʧʨʠʨʦʜʥʦʾ ʟʘʭʠʱʝʥʦʩʪʽ ˇʨʫʥʪʦʚʠʭ ʧʽʜʟʝʤʥʠʭ  
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ʈʠʩ. 1. ʂʘʨʪʘ ʨʘʥʞʫʚʘʥʥʷ  ʪʝʨʠʪʦʨʽʾ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ  

ʟʘ ʩʫʤʘʨʥʦʶ ʙʘʣʴʥʦʶ ʦʮʽʥʢʦʶ ʧʨʠʨʦʜʥʦʾ ʟʘʭʠʱʝʥʦʩʪʽ  

ˇʨʫʥʪʦʚʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʤʠʥʘʡʩʴʢʦʾ ʩʚʽʪʠ 

 

ʊʘʙʣʠʮʷ 1 

ʉʫʤʘʨʥʘ ʙʘʣʴʥʘ ʦʮʽʥʢʘ ʽ ʚʽʜʧʦʚʽʜʥʽ ʾʡ ʧʣʦʱʽ ʪʝʨʠʪʦʨʽʾ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ  

ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ 

 

ʉʫʤʘ ʙʘʣʽʚ 
ʇʣʦʱʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽ-

ʜʞʝʥʥʷ, ʢʤ2 

ɺʽʜʩʦʪʦʢ ʚʽʜ ʧʣʦʱʽ ʪʝʨʠʪʦʨʽʾ 

ʜʦʩʣʽʜʞʝʥʥʷ, % 

<5 45,55 2,13 

5-10 1471,72 68,82 

10-15 564,10 26,38 

15-20 47,52 2,22 

20-25 6,41 0,29 

>25 2,99 0,13 

 

ʚʦʜ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʤʠʥʘʡʩʴʢʦʾ ʩʚʪ̔ʠ ʚ 

ʤʝʞʘʭ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ɿʘʢʘʨʧʘʪʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ʥʘ ʦʩʥʦʚʽ ɻɯʉ-ʪʝʭʥʦʣʦʛʽʡ.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɼʣʷ ʜʦʩʣʽ-

ʜʞʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦʾ ʦʮʽʥʢʠ ʧʨʠʨʦʜʥʦʾ ʟʘʭʠʱʝ-

ʥʦʩʪʽ ˇʨʫʥʪʦʚʠʭ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʘʣʶʚʽʘʣʴʥʠʭ 

ʚʽʜʢʣʘʜʽʚ ʤʠʥʘʡʩʴʢʦʾ ʩʚʽʪʠ ʚ ʤʝʞʘʭ ʧʽʚʜʝʥʥʦ-
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ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘʩʪʦʩʦ-

ʚʘʥʠʡ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ ESRI ArcGIS Desk-

top (Arc Map 10). ʁʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʟʚʦʣʷʻ 

ʙʫʜʫʚʘʪʠ ʨʘʩʪʨʦʚʽ ʤʦʜʝʣʽ ʧʦʚʝʨʭʦʥʴ ʟʘ ʨʽʟʥʠʤʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʘ ʧʨʦʚʦʜʠʪʠ ʤʘʪʝʤʘʪʠʯʥʽ 

ʦʧʝʨʘʮʽʾ ʟ ʦʪʨʠʤʘʥʠʤʠ ʨʘʩʪʨʦʚʠʤʠ ʤʦʜʝʣʷʤʠ.  

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʾ ʨʦʙʦʪʠ, ʟʘʩʪʦʩʦ-

ʚʫʶʯʠ ʤʦʜʝʨʥʽʟʦʚʘʥʫ ʤʝʪʦʜʠʢʫ ɺ.ʄ. ɻʦʣʴʜʙʝʨ-

ʛʘ, ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʧʦʙʫʜʦʚʘʥʦ ʨʘʩʪʨʦʚʫ ʮʠʬ-

ʨʦʚʫ ʤʦʜʝʣʴ ʨʝʣʴʻʬʫ (ʩʧʦʯʘʪʢʫ ʥʘ ʦʩʥʦʚʽ ʰʘʨʫ 

ʽʟʦʣʽʥʽʡ ʨʝʣʴʻʬʫ,  ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʜʫʣʷ 3D Ana-

lyst ʩʪʚʦʨʝʥʘ ʚʝʢʪʦʨʥʘ ʤʦʜʝʣʴ ʨʝʣʴʻʬʫ, ʧʽʩʣʷ 

ʯʦʛʦ ʚʝʢʪʦʨʥʘ ʤʦʜʝʣʴ ʢʦʥʚʝʨʪʦʚʘʥʘ ʚ ʨʘʩʪʨʦʚʫ).  

ʅʘ ʦʩʥʦʚʽ ʜʘʥʠʭ ʧʨʦ ʛʣʠʙʠʥʫ ʟʘʣʷʛʘʥʥʷ ʧʽʜʟʝʤ-

ʥʠʭ ʚʦʜ, ʱʦ ʙʫʣʠ ʟʘʥʝʩʝʥʽ ʜʦ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ 

ʙʘʟʠ ʜʘʥʠʭ (ʧʦ 87 ʩʚʝʨʜʣʦʚʠʥʘʤ ʩʪʘʥʦʤ ʥʘ 2005 

ʨʽʢ) ʧʦʙʫʜʦʚʘʥʦ ʨʘʩʪʨʦʚʫ ʤʦʜʝʣʴ ʛʣʠʙʠʥʠ ʟʘʣʷ-

ʛʘʥʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ (idw_rgv). ɺ ʧʦʜʘʣʴʰʦʤʫ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʜʘʥʽ ʧʨʦ ʧʦʪʫʞʥʽʩʪʴ ʰʘʨʫ ʩʣʘ-

ʙʦʧʨʦʥʠʢʥʠʭ ʚʽʜʢʣʘʜʽʚ, ʚʠʢʦʥʘʥʘ ʧʦʙʫʜʦʚʘ ʨʘʩ-

ʪʨʦʚʦʾ ʤʦʜʝʣʽ ʧʦʪʫʞʥʦʩʪʽ ʰʘʨʫ ʩʣʘʙʦʧʨʦʥʠʢ-

ʥʠʭ ʚʽʜʢʣʘʜʽʚ (idw_pot). 

ɿ ʤʝʪʦʶ ʚʠʟʥʘʯʝʥʥʷ ʩʫʤʘʨʥʦʾ ʙʘʣʴʥʦʾ ʦʮʽ-

ʥʢʠ ʧʨʠʨʦʜʥʦʾ ʟʘʭʠʱʝʥʦʩʪʽ ˇʨʫʥʪʦʚʦʛʦ ʚʦʜʦʥʦ-

ʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʚ  

ArcGIS ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʾ Spatial Analyst Ÿ 

Map Algebra Ÿ Raster Calculator ʨʝʘʣʽʟʦʚʘʥʦ 

ʤʘʪʝʤʘʪʠʯʥʝ ʥʘʢʣʘʜʘʥʥʷ ʜʚʦʭ ʨʘʩʪʨʦʚʠʭ ʰʘʨʽʚ 

(idw_rgv+ idw_pot), ʥʘ ʦʩʥʦʚʽ ʯʦʛʦ ʟʜʽʡʩʥʝʥʝ 

ʨʘʥʞʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʾ ʯʘʩʪʠ-

ʥʠ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ (ʨʠʩ. 1). 

ʉʫʤʘʨʥʘ ʙʘʣʴʥʘ ʦʮʽʥʢʘ, ʱʦ ʚʠʟʥʘʯʘʻ ʩʪʫ-

ʧʽʥʴ ʟʘʭʠʱʝʥʦʩʪʽ ʛʨʫʥʪʦʚʠʭ ʚʦʜ ʘʣʶʚʽʘʣʴʥʠʭ 

ʚʽʜʢʣʘʜʽʚ ʽ ʚʽʜʧʦʚʽʜʥʽ ʾʡ ʧʣʦʱʽ ʪʝʨʠʪʦʨʽʾ ʧʽʚ-

ʜʝʥʥʦ-ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ 

ʚʽʜʦʙʨʘʞʝʥʽ ʚ ʪʘʙʣʠʮʽ 1. 

ʉʧʽʣʴʥʝ ʚʨʘʭʫʚʘʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʟʦʥʠ ʘʝʨʘ-

ʮʽʾ ʪʘ ʰʘʨʫ ʩʣʘʙʦʧʨʦʥʠʢʥʠʭ ʚʽʜʢʣʘʜʽʚ ʜʦʟʚʦʣʠ-

ʣʦ ʚʠʜʽʣʠʪʠ ʜʚʽ ʢʘʪʝʛʦʨʽʾ ʟʘʭʠʱʝʥʦʩʪʽ ˇʨʫʥʪʦʚʦ-

ʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ (ʥʝ ʟʘʭʠʱʝʥʽ, ʫʤʦʚʥʦ 

ʟʘʭʠʱʝʥʽ), ʷʢʽ ʜʦʢʣʘʜʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʽ ʚ 

ʪʘʙʣʠʮʽ 2.  

ʊʘʙʣʠʮʷ 2 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʤʦʚ ʟʘʭʠʱʝʥʦʩʪʽ ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʘʣʶʚʽʘʣʴʥʠʭ 

ʚʽʜʢʣʘʜʽʚ ʤʠʥʘʡʩʴʢʦʾ ʩʚʽʪʠ ʚ ʤʝʞʘʭ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ 

 

ʂʘʪʝʛʦʨʽʾ ʟʘʭʠ-

ʱʝʥʦʩʪʽ ʧʽʜʟʝ-

ʤʥʠʭ ʚʦʜ 

ʋʤʦʚʠ ʟʘʭʠʱʝʥʦʩʪʽ ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ ʈʘʡʦʥʠ ʧʝʨʝʚʘʞʥʦʛʦ 

ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ 

ʈʦʟʧʦʚʩʶ-

ʜʞʝʥʽʩʪʴ, 

% 

ʅʝ ʟʘʭʠʱʝʥʽ ɺʝʨʭʥʽʡ ʚʦʜʦʪʨʠʚʢʠʡ ʰʘʨ, ʩʢʣʘʜʝʥʠʡ 

ʛʣʠʥʘʤʠ, ʩʫʛʣʠʥʢʘʤʠ ʥʝʚʝʣʠʢʦʾ ʧʦʪʫʞ-

ʥʦʩʪʽ (ʜʦ 3 ʤ). ʅʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ, ʚ 

ʟʘʧʣʘʚʘʭ ʨʽʢ ʃʘʪʦʨʠʮʷ, ʊʠʩʘ (ʟʘ ʜʦʩʣʽ-

ʜʞʝʥʥʷʤʠ ɺ.ʄ.ʇʝʪʨʠʢʘ) ʚʦʜʦʪʨʠʚ 

ʧʨʘʢʪʠʯʥʦ ʚʽʜʩʫʪʥʽʡ. ʅʘ ʜʽʣʷʥʢʘʭ ʚʢʘ-

ʟʘʥʠʭ ʚʦʜʦʪʦʢʽʚ ʛʨʫʥʪʦʚʠʡ ʚʦʜʦʥʦʩʥʠʡ 

ʛʦʨʠʟʦʥʪ ʤʘʻ ʪʽʩʥʠʡ ʛʽʜʨʘʚʣʽʯʥʠʡ 

ʟʚôʷʟʦʢ ʟ ʧʦʚʝʨʭʥʝʚʠʤʠ ʚʦʜʘʤʠ 

ʄʫʢʘʯʽʚʩʴʢʠʡ, ɹʝʨʝʛʽʚ-

ʩʴʢʠʡ, ɯʨʰʘʚʩʴʢʠʡ, ɺʠ-

ʥʦʛʨʘʜʽʚʩʴʢʠʡ, ʯʘʩʪʢʦʚʦ 

ʋʞʛʦʨʦʜʩʴʢʠʡ  

71 

ʋʤʦʚʥʦ ʟʘʭʠ-

ʱʝʥʽ 

ɺʦʜʦʪʨʠʚ ʧʦʪʫʞʥʽʩʪʶ ʙʽʣʴʰʝ 3 ʤ, ʚʠ-

ʪʨʠʤʘʥʠʡ ʟʘ ʧʦʪʫʞʥʽʩʪʶ, ʙʝʟ ʧʦʨʫʰʝʥ-

ʥʷ ʩʫʮʽʣʴʥʦʩʪʽ 

ʋʞʛʦʨʦʜʩʴʢʠʡ, ʯʘʩʪʢʦʚʦ 

ʄʫʢʘʯʽʚʩʴʢʠʡ (ʟʘʭʜ̔ʥʘ 

ʯʘʩʪʠʥʘ), ɹʝʨʝʛʽʚʩʴʢʠʡ 

(ʧʽʚʜʝʥʥʘ ʯʘʩʪʠʥʘ)  

29 

 

ʅʘ ʦʩʪʘʥʥʴʦʤʫ ʝʪʘʧʽ ʧʦʙʫʜʦʚʘʥʘ ʢʘʨʪʘ 

ʧʨʠʨʦʜʥʦʾ ʟʘʭʠʱʝʥʦʩʪʽ ʛʨʫʥʪʦʚʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ 

ʛʦʨʠʟʦʥʪʫ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʪʝʨʠʪʦʨʽʾ ʧʽʚ-

ʜʝʥʥʦ-ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ 

(ʨʠʩ.2), ʥʘ ʷʢʫ ʚʠʥʝʩʝʥʽ ʽʟʦʣʽʥʽʾ ʧʦʪʫʞʥʦʩʪʝʡ 

ʩʣʘʙʦʧʨʦʥʠʢʥʠʭ ʚʽʜʢʣʘʜʽʚ, ʩʚʝʨʜʣʦʚʠʥʠ, ʚʦʜʥʽ 

ʦʙôʻʢʪʠ ï ʨʽʯʢʠ, ʧʦʪʽʯʢʠ, ʦʟʝʨʘ, ʧʦʢʘʟʘʥʘ ʢʦʣʴʦ-

ʨʦʚʘ ʛʨʘʜʘʮʽʷ ʢʘʪʝʛʦʨʽʡ ʟʘʭʠʱʝʥʦʩʪʽ. ɿʘ ʩʫʢʫʧ-

ʥʽʩʪʶ ʣʽʪʦʣʦʛʽʯʥʠʭ ʽ ʛʽʜʨʦʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ ʚʠʟʥʘʯʝʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʧʣʦʱ ʟ ʨʽʟ-

ʥʠʤ ʨʽʚʥʝʤ ʟʘʭʠʱʝʥʦʩʪʽ ʧʽʜʟʝʤʥʠʭ ʚʦʜ: ʥʝ ʟʘ-

ʭʠʱʝʥʽ ï 71%, ʫʤʦʚʥʦ-ʟʘʭʠʱʝʥʽ ï 29%.  

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚ ʭʦʜʽ ʧʨʦʚʝʜʝʥʦ-

ʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ʨʝʟʫʣʴʪʘʪʦʤ ʷʢʦʛʦ ʻ ʧʨʦʩʪʦʨʦʚʘ 

ʦʮʽʥʢʘ ʧʨʠʨʦʜʥʦʾ ʟʘʭʠʱʝʥʦʩʪʽ ˇʨʫʥʪʦʚʠʭ ʧʽʜʟʝ-

ʤʥʠʭ ʚʦʜ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʤʠʥʘʡʩʴʢʦʾ 

ʩʚʽʪʠ ʪʝʨʠʪʦʨʽʾ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ɿʘʢʘ-

ʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ ʧʨʦʚʝʜʝʥʘ ʟʘʩʦʙʘʤʠ ɻɯʉ, ʚʠ-

ʜʽʣʝʥʽ ʜʚʽ ʢʘʪʝʛʦʨʽʾ ʟʘʭʠʱʝʥʦʩʪʽ ʧʽʜʟʝʤʥʠʭ ʚʦʜ. 

ʅʝ ʟʘʭʠʱʝʥʽ ˇʨʫʥʪʦʚʽ ʧʽʜʟʝʤʥʽ ʚʦʜʠ ʧʦʚôʷʟʘʥʽ ʟ 

ʦʙʣʘʩʪʷʤʠ ʨʦʟʚʠʪʢʫ ʤʘʣʦʧʦʪʫʞʥʠʭ ʩʣʘʙʦʧʨʦ-

ʥʠʢʥʠʭ ʚʽʜʢʣʘʜʽʚ, ʨʦʟʧʦʚʩʶʜʞʝʥʠʭ ʚ ʦʩʥʦʚʥʦ-

ʤʫ ʫ ʨʘʡʦʥʘʭ ʨʽʯʢʦʚʠʭ ʜʦʣʠʥ. ʄʘʢʩʠʤʘʣʴʥʦ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʮʷ ʢʘʪʝʛʦʨʽʷ ʟʘʭʠʱʝʥʦʩʪʽ ʧʽʜʟʝʤ-

ʥʠʭ ʚʦʜ ʥʘ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʥʷ ʟʘʡʤʘʻ 71% 
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ʈʠʩ. 2. ʂʘʨʪʘ ʷʢʽʩʥʦʾ ʦʮʽʥʢʠ ʧʨʠʨʦʜʥʦʾ ʟʘʭʠʱʝʥʦʩʪʽ ˇʨʫʥʪʦʚʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʘʣʶʚʽʘʣʴʥʠʭ 

ʚ̔ ʜʢʣʘʜʽʚ ʪʝʨʠʪʦʨʽʾ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʦʾ ʯʘʩʪʠʥʠ ɿʘʢʘʨʧʘʪʩʴʢʦʾ ʦʙʣʘʩʪʽ 
 

ʧʣʦʱʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ 

ʛʦʨʠʟʦʥʪʫ. ʋʤʦʚʥʦ-ʟʘʭʠʱʝʥʽ ʧʽʜʟʝʤʥʽ ʚʦʜʠ 

ʧʦʚôʷʟʘʥʽ ʟʽ ʩʣʘʙʦʧʨʦʥʠʢʥʠʤʠ ʛʣʠʥʠʩʪʠʤʠ ʚʽʜ-

ʢʣʘʜʘʤʠ ʟʥʘʯʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʽ ʩʪʘʥʦʚʣʷʪʴ 29% 

ʪʝʨʠʪʦʨʽʾ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ˇʨʫʥʪʦʚʦʛʦ ʚʦʜʦʥʦʩ-

ʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʘʣʶʚʽʘʣʴʥʠʭ ʚʽʜʢʣʘʜʽʚ ʤʠʥʘʡʩʴ-

ʢʦʾ ʩʚʽʪʠ. 
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ʋɼʂ 552.578                  *ʉ.ʌ. ʇʦʚʻʨʻʥʥʠʡ, ʟʘʚ. ʣʘʙ., 

**ɸ.ʁ. ʃʫʨôʻ, ʜ.ʛ.-ʤ.ʥ., ʧʨʦʬʝʩʦʨ, 
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**ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺ.ʅ.ʂʘʨʘʟʠʥʘ 

 

ɼʆ ʄɽʊʆɼʀʂʀ ɺʀɿʅɸʏɽʅʅʗ ɸɹʉʆʃʖʊʅʆɰ ɻɸɿʆʇʈʆʅʀʂʅʆʉʊɯ  

ɺ ʍʆɼɯ ʆʇɽʈɸʊʀɺʅʆɰ ʆɹʈʆɹʂʀ ʂɽʈʅʋ 

 
ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʧʠʪʘʥʥʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʪʠʪʠʩʢʫ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʘʙʩʦʣʶʪʥʦʾ ʛʘʟʦʧʨʦʥʠʢʥʦʩʪʽ ʟʨʘʟʢʽʚ ʛʽʨʩʢɹʠʭ 

ʧʦʨʽʜ  ʚ ʧʨʦʮʝʩʽ ʦʧʝʨʘʪʠʚʥʦʾ ʦʙʨʦʙʢʠ ʢʝʨʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʦʰʫʢʦʚʠʭ ʽ ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʛʘʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ. ʇʦʢʘʟʘʥʽ ʧʨʠʯʠ-

ʥʠ, ʱʦ ʦʙʫʤʦʚʣʶʶʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʴʦʛʦ ʤʝʪʦʜʠʯʥʦʛʦ ʧʨʠʡʦʤʫ, ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʧʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʽ ʜʝʷʢʽ ʢʦʥʩʪʨʫʢʪʠʚʥʽ 

ʝʣʝʤʝʥʪʠ ʧʨʠʣʘʜʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʽʻʾ ʤʝʪʦʜʠʢʠ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʜʦʩʣʽʜʞʝʥʥʷ ʢʝʨʥʘ, ʢʦʣʝʢʪʦʨʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʘʙʩʦʣʶʪʥʘ ʛʘʟʦʧʨʦʥʠʢʥʽʩʪʴ.  

ʉ.ʌ. ʇʦʚʝʨʝʥʥʳʡ, ɸ.ʁ. ʃʫʨʴʝ, ɽ.ɺ. ʇʦʜʜʫʙʥʘʷ. ʂ ʄɽʊʆɼʀʂɽ ʆʇʈɽɼɽʃɽʅʀʗ ɸɹʉʆʃʖʊʅʆʁ ɻɸɿʆʇʈʆʅʀ-

ʎɸɽʄʆʉʊʀ ɺ ʍʆɼɽ ʆʇɽʈɸʊʀɺʅʆʁ ʆɹʈɸɹʆʊʂʀ ʂɽʈʅɸ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥ ʚʦʧʨʦʩ ʧʨʠʤʝʥʝʥʠʷ ʧʨʦʪʠʚʦʜʘʚʣʝʥʠʷ 

ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʘʙʩʦʣʶʪʥʦʡ ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʠ ʦʙʨʘʟʮʦʚ ʛʦʨʥʳʭ ʧʦʨʦʜ ʚ ʧʨʦʮʝʩʩʝ ʦʧʝʨʘʪʠʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʢʝʨʥʦʚʦʛʦ ʤʘ-

ʪʝʨʠʘʣʘ ʧʦʠʩʢʦʚʳʭ ʠ ʨʘʟʚʝʜʦʯʥʳʭ ʛʘʟʦʚʳʭ ʩʢʚʘʞʠʥ. ʇʦʢʘʟʘʥʳ ʧʨʠʯʠʥʳ, ʦʙʫʩʣʦʚʣʠʚʘʶʱʠʝ ʧʨʠʤʝʥʝʥʠʝ ʜʘʥʥʦʛʦ ʤʝʪʦʜʠʯʝ-

ʩʢʦʛʦ ʧʨʠʸʤʘ, ʧʨʝʜʣʦʞʝʥʘ ʧʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʠ ʥʝʢʦʪʦʨʳʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʵʣʝʤʝʥʪʳ ʧʨʠʙʦʨʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʧʨʠ-

ʤʝʥʝʥʠʝ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʝʨʥʘ, ʢʦʣʣʝʢʪʦʨʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʘʙʩʦʣʶʪʥʘʷ ʛʘʟʦʧʨʦʥʠʮʘʝʤʦʩʪʴ.  

 

ɿʚ'ʷʟʦʢ ʟ ʧʦʪʨʝʙʘʤʠ ʧʨʘʢʪʠʢʠ. ʃʘʙʦʨʘ-

ʪʦʨʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʢʝʨʥʘ ʻ ʥʝʚʽʜ'ʻʤʥʠʤ ʝʪʘʧʦʤ 

ʛʝʦʣʦʛʦʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʥʘ ʥʘʬʪʫ ʽ ʛʘʟ. ɹʝʟ 

ʨʝʟʫʣʴʪʘʪʽʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʘʥʘʣʽʟʽʚ ʥʝ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʥʘʥʘ ʷʢʩ̔ʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʤʘʪʝʨʽʘʣʽʚ ɻɼʉ, 

ʥʝ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʠʡ ʧʽʜʨʘʭʫʥʦʢ ʟʘʧʘʩʽʚ, ʥʝ 

ʤʦʞʫʪʴ ʙʫʪʠ ʣʽʢʚʽʜʦʚʘʥʽ ʩʚʝʨʜʣʦʚʠʥʠ, ʱʦ ʚʠʢʦ-

ʥʘʣʠ ʩʚʦʻ ʟʘʚʜʘʥʥʷ. ʗʢʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʣʘʙʦʨʘ-

ʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘʣʝʞʠʪʴ ʚʽʜ ʤʝʪʦʜʠʯʥʦ 

ʧʨʘʚʠʣʴʥʦʛʦ ʾʭ ʧʨʦʚʝʜʝʥʥʷ. ʄʝʪʦʜʠʢʠ ʢʦʤʧʣʝʢ-

ʩʫ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʩʪʘʜʽʾ ʧʽʜʨʘʭʫʥʢʫ ʟʘʧʘʩʽʚ ʨʦʟ-

ʨʦʙʣʝʥʽ ʜʦʩʠʪʴ ʧʦʚʥʦ, ʧʨʦʪʝ, ʤʝʪʦʜʠʢʠ ʦʧʝʨʘ-

ʪʠʚʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʝ ʟʘʚʞʜʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦ-

ʪʨʝʙʘʤ ʧʨʘʢʪʠʢʠ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʧʫʙʣʽʢʘʮʽʡ. ʇʠʪʘʥʥʷ ʤʝ-

ʪʦʜʠʢʠ ʜʦʩʣʽʜʞʝʥʴ, ʟʦʢʨʝʤʘ, ʤʝʪʦʜʠʢʘ ʚʠʟʥʘ-

ʯʝʥʥʷ ʘʙʩʦʣʶʪʥʦʾ ʛʘʟʦʧʨʦʥʠʢʥʦʩʪʽ ʨʦʟʛʣʷʜʘʣʘ-

ʩʷ ʚ ʩʪʘʪʪʽ çʄʝʪʦʜʠʯʥʽ ʧʠʪʘʥʥʷ ʣʘʙʦʨʘʪʦʨʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʢʝʨʥʦʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʘʬʪʦʚʠʭ ʽ ʛʘ-

ʟʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥè, ʦʧʫʙʣʽʢʦʚʘʥʦʶ ʚ ʧʦʧʝʨʝʜ-

ʥʽʡ ʟʙʽʨʮʽ çɺʽʩʥʠʢʘ ʍʘʨʢʽʚʩʴʢʦʛʦ ʋʥʽʚʝʨʩʠʪʝ-

ʪʫè. ʇʨʦʪʝ, ʚ ʮʽʡ ʩʪʘʪʪʽ ʥʝ ʙʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʧʠ-

ʪʘʥʥʷ ʚʠʟʥʘʯʝʥʥʷ ʘʙʩʦʣʶʪʥʦʾ ʛʘʟʦʧʨʦʥʠʢʥʦʩʪʽ 

ʟʨʘʟʢʽʚ ʟ ʛʨʘʥʠʯʥʦ ʚʠʩʦʢʠʤʠ ʟʥʘʯʝʥʥʷʤʠ (> 3-5 

ʜʘʨʩʽ) 

ʄʝʪʘ ʩʪʘʪʪʽ - ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ 

ʧʨʦʙʣʝʤʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʪʠʪʠ-

ʩʢʫ ʥʘ ʚʠʭʦʜʽ ʟʨʘʟʢʘ. 

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɸʙʩʦʣʶʪʥʘ 

ʛʘʟʦʧʨʦʥʠʢʥʽʩʪʴ ʻ ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʢʦʣʝʢʪʦʨʘ ʽ ʚ ʭʦʜʽ ʦʧʝʨʘʪʠʚʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠ-

ʟʥʘʯʘʻʪʴʩʷ ʚ ʘʪʤʦʩʬʝʨʥʠʭ ʫʤʦʚʘʭ  ʧʨʘʢʪʠʯʥʦ ʟʘ 

ʫʩʽʤʘ ʚʽʜʽʙʨʘʥʠʤʠ ʟʨʘʟʢʘʤʠ.  ɿʛʽʜʥʦ ʟ ʥʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʤ ʚʠʟʥʘʯʝʥʥʷʤ, çʧʽʜ ʘʙʩʦʣʶʪʥʦʶ 

ʧʨʦʥʠʢʥʽʩʪʶ ʨʦʟʫʤʽʻʪʴʩʷ ʧʨʦʥʠʢʥʽʩʪʴ ʧʦʨʠʩʪʦ-

ʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʷʢʘ ʚʠʟʥʘʯʝʥʘ ʧʨʠ ʬʽʣʴʪʨʘʮʽʾ 

ʻʜʠʥʦʾ ʬʘʟʠ, ʬʽʟʠʯʥʦ ʽ ʭʽʤʽʯʥʦ ʽʥʝʨʪʥʦʾ ʜʦ ʧʦ-

ʨʦʜʠè [1]. ɺ ʷʢʦʩʪʽ ʮʽʻʾ ʻʜʠʥʦʾ ʬʘʟʠ ʟʘʟʚʠʯʘʡ 

ʚʢʘʟʫʻʪʴʩʷ ʛʘʟ (ʘʟʦʪ ʘʙʦ ʧʦʚʽʪʨʷ) ʽ ʦʜʥʦʨʽʜʥʘ 

ʨʽʜʠʥʘ [2]. ʇʨʘʢʪʠʯʥʦ ʘʙʩʦʣʶʪʥʘ ʧʨʦʥʠʢʥʽʩʪʴ ʫ 

ʨʘʤʢʘʭ ʦʧʝʨʘʪʠʚʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʟʥʘʯʘ̒ ʪʴʩʷ 

ʧʦ ʛʘʟʫ.  

ɼʦʚʝʜʝʥʦ, ʱʦ ʛʘʟʦʧʨʦʥʠʢʥʽʩʪʴ ʜʫʞʝ ʩʠʣʴʥʦ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʝʨʝʧʘʜʫ ʪʠʩʢʽʚ ʽ ʩʝʨʝʜʥʴʦʛʦ ʪʠʩʢʫ 

ʫ ʟʨʘʟʢʫ: ʟ ʨʦʩʪʦʤ ʦʩʪʘʥʥʽʭ ʚʦʥʘ ʟʥʠʞʫʻʪʴʩʷ. 

ʋʨʘʭʫʚʘʥʥʷ ʮʴʦʛʦ ʷʚʠʱʘ, ʦʙʫʤʦʚʣʝʥʦʛʦ çʧʨʦ-

ʩʣʠʟʘʥʥʷʤè ʛʘʟʫ, ʟʫʤʦʚʠʣʦ ʚʚʝʜʝʥʥʷ ʧʦʥʷʪʪʷ 

çʧʨʠʚʝʜʝʥʦʾ ʘʙʩʦʣʶʪʥʽʡ ʧʨʦʥʠʢʥʦʩʪʽè ʧʽʜ 

ʢ̫ʦʶ, ʟʛʽʜʥʦ ʤʝʪʦʜʠʯʥʠʭ ʚʢʘʟʽʚʦʢ 2005 ʨʦʢʫ [3], 

ʨʦʟʫʤʽʻʪʴʩʷ çʧʨʦʥʠʢʥʽʩʪʴ, ʷʢʘ ʚʠʟʥʘʯʝʥʘ ʚ ʧʨʦ-

ʮʝʩʽ ʬʽʣʴʪʨʘʮʽʾ ʛʘʟʫ ʥʘ ʨʽʟʥʠʭ ʩʝʨʝʜʥʽʭ ʪʠʩʢʘʭ ʽ 

ʝʢʩʪʨʘʧʦʣʴʦʚʘʥʘ ʜʦ ʥʝʩʢʽʥʯʝʥʥʦ ʚʝʣʠʢʦʛʦ ʩʝʨʝ-

ʜʥʴʦʛʦ ʪʠʩʢʫ. ʇʨʠ ʮʴʦʤʫ ʚʨʘʭʦʚʫʻʪʴʩʷ ʧʨʦʢʦʚ-

ʟʫʚʘʥʥʷ ʤʦʣʝʢʫʣ ʛʘʟʫ (ʝʬʝʢʪ ʂʣʽʥʢʝʥʙʝʨʛʘ). 

ɸʥʘʣʦʛʽʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʚʝʜʝʥʝ ʽ ʚ ʉʆʋ  

73.1-41-08.11.08:2006 [4], ʽ ʚ ʤʝʪʦʜʠʯʥʠʭ ʚʢʘʟʽ-

ʚʢʘʭ 2010 ʨʦʢʫ [5].  

ɸʚʪʦʨʠ ʨʦʟʨʦʙʣʝʥʦʛʦ ʃʴʚʽʚʩʴʢʠʤ ʚʽʜʜʽʣʝʥ-

ʥʷʤ ʋʢʨɼɻʈɯ ʉʆʋ [4], ʨʝʢʦʤʝʥʜʫʶʪʴ ʪʨʠʨʘʟʦʚʝ 

ʚʠʤ̔ʨʶʚʘʥʥʷ ʥʘ ʨʽʟʥʠʭ ʪʠʩʢʘʭ, ʫ ʤʝʞʘʭ ʚʽʜ 1 ʜʦ 

3 ʘʪʤ, ʽ ʧʨʦʧʦʥʫʶʪʴ ʷʢ ʩʪʘʥʜʘʨʪʥʽ, ʧʝʨʝʧʘʜʠ ʫ 

0,1 ʄʧʘ, 0,13 ʄʧʘ ʽ 0 ,16 ʄʧʘ (ʧʨʠ ʚʽʣʴʥʦʤʫ 

ʧʽʜʙʦʨʽ ʦʙôʻʤʽʚ). ʋ ʚʠʱʝʟʛʘʜʘʥʦʤʫ ʩʪʘʥʜʘʨʪʽ 

ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʫ ʟʚʝʜʝʥʫ ʪʘʙʣʠʮʶ, ʟʘ ʜʦʧʦʤʦ-

ʛʦʶ ʷʢʦʾ ʨʝʟʫʣʴʪʘʪʠ ʚʠʜʘʶʪʴʩʷ ʟʘʤʦʚʥʠʢʫ, 

ʚʢʣʶʯʘʪʠ çéʥʝ ʩʝʨʝʜʥʽ ʚʝʣʠʯʠʥʠ ʂʧʨ ʟʘ ʨʝ-

ʟʫʣʴʪʘʪʘʤʠ ʪʨʴʦʭ ʚʠʤʽʨʶʚʘʥʴ, ʘ ʟʥʘʯʝʥʥʷ ʂʧʨ 

ʘʜʝʢʚʘʪʥʽ ʧʨʦʥʠʢʥʦʩʪʽ ʧʦʨ ʦʜʥʦʬʘʟʥʦʾ ʨʽʜʠʥʠ ï 

ʪʦʙʪʦ ʪʽ, ʱʦ ʦʪʨʠʤʘʥʽ ʥʘ ʧʝʨʝʪʠʥʽ ʢʨʠʚʠʭ ʟʘʣʝ-

ʞʥʦʩʪʽ ʂʧʨ=f(1/ȹP) ʽʟ ʚʽʩʩʶ ʦʨʜʠʥʘʪè. ʅʘ ʦʩʥʦ-

ʚʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʪʚʝʨʜʞʫʻʪʴʩʷ, ʱʦ 

ʧʨʠ ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ ʨʝʞʠʤʘʭ ʟʘʣʝʞʥʽʩʪʴ 

ʂʧʨ=f(1/ȹP) ʻ ʧʨʷʤʦʣʽʥʽʡʥʦʶ ʫ ʜʽʘʧʘʟʦʥʽ ʧʨʦ-

ʥʠʢʥʦʩʪʝʡ ʚʽʜ 1 ʜʦ 1000 ʤʜ. ʇʨʦʚʝʜʝʥʽ ʥʘʤʠ 

É ʇʦʚʻʨʻʥʥʠʡ ʉ.ʌ., ʃʫʨôʻ ɸ.ʁ., ʇʽʜʜʫʙʥʘ ʆ.ɺ., 2013 
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ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʟʘʚʞʜʠ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʮʝ ʧʦ-

ʣʦʞʝʥʥʷ, ʥʘ ʥʘʰ ʧʦʛʣʷʜ, ʧʨʠʯʠʥʠ ʟʙʽʣʴʰʝʥʥʷ 

ʧʨʦʥʠʢʥʦʩʪʽ ʧʨʠ ʟʥʠʞʝʥʥʽ ʩʝʨʝʜʥʴʦʛʦ ʪʠʩʢʫ ʫ 

ʟʨʘʟʢʘʭ, ʷʢʝ ʩʪʘʻ ʥʘʡʙʽʣʴʰ ʧʦʤʽʪʥʠʤ ʥʘ ʟʨʘʟʢʘʭ 

ʟ ʚʝʣʠʢʦʶ ʧʨʦʥʠʢʥʽʩʪʶ, ʥʝ ʻ ʦʩʪʘʪʦʯʥʦ ʚʠʷʚʣʝ-

ʥʠʤʠ ʽ ʧʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʽ 

ʜʦʟʚʦʣʷʪʴ ʙʽʣʴʰ ʜʦʢʣʘʜʥʦ ʦʙˇʨʫʥʪʫʚʘʪʠ ʧʨʠʥ-

ʮʠʧ ʽ ʤʝʪʦʜʠʢʫ ʚʠʟʥʘʯʝʥʥʷ ʘʙʩʦʣʶʪʥʦʾ ʛʘʟʦʧ-

ʨʦʥʠʢʥʦʩʪʽ.  

ʄʦʞʥʘ ʧʦʛʦʜʠʪʠʩʷ, ʱʦ ʥʘ ʩʪʘʜʽʾ ʧʽʜʛʦʪʦʚʢʠ 

ʤʘʪʝʨʽʘʣʽʚ ʜʦ ʧʽʜʨʘʭʫʥʢʫ ʟʘʧʘʩʽʚ ʜʽʡʩʥʦ ʢʽʥʮʝ-

ʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʚʠʟʥʘʯʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʟʛʘʜʘʥʘ 

ʚ ʉʆʋ 73.1-41-08.11.08:2006 ʧʨʠʚʝʜʝʥʘ ʧʨʦʥʠ-

ʢʥʽʩʪʴ. ɸʣʝ, ʧʽʜ ʯʘʩ ʦʧʝʨʘʪʠʚʥʦʾ ʦʙʨʦʙʢʠ ʢʝʨʥʦ-

ʚʦʛʦ ʤʘʪʝʨʽʘʣʫ ʟ ʚʠʢʦʥʘʥʥʷʤ ʤʘʩʦʚʠʭ ʘʥʘʣʽʟʽʚ ʽ 

ʦʙʤʝʞʝʥʠʤ ʪʝʨʤʥ̔ʦʤ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ, ʙʽʣʴʰ 

ʜʦʮʽʣʴʥʠʤ ʻ - ʥʘ ʥʘʰ ʧʦʛʣʷʜ ï ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʷʢʦʛʦʩʴ (ʥʘʚʽʪʴ ʯʠʩʪʦ ʜʦʚʽʣʴʥʦ ʧʨʠʡʥʷʪʦʛʦ) ʬʽ-

ʢʩʦʚʘʥʦʛʦ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʪʠʩʢʫ, ʧʨʠ ʷʢʦ-

ʤʫ ʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʟʥʘʯʝʥʠʤʠ ʟʨʘʟʢʠ ʟ ʤʝʪʦʶ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʽʚʥʠʭ ʫʤʦʚ ʚʠʟʥʘʯʝʥʥʷ ʽ ʟʙʽʞʥʦ-

ʩʪ̔ ʨʝʟʫʣʴʪʘʪʽʚ. ʋ ʷʢʦʩʪʽ ʪʘʢʦʛʦ ʟʥʘʯʝʥʥʷ ʤʦʞʥʘ 

ʧʨʠʡʥʷʪʠ, ʥʘʧʨʠʢʣʘʜ, ʦʜʠʥ ʟ ʨʝʢʦʤʝʥʜʦʚʘʥʠʭ 

ʟʛʘʜʘʥʠʤ ʫ ʉʆʋ ʧʝʨʝʧʘʜʽʚ ʪʠʩʢʫ ʫ 0,1 ʄʇʘ [6]. 

ʇʨʦʪʝ, ʧʨʠ ʚʠʟʥʘʯʝʥʥʷʭ ʟʘ ʚʠʩʦʢʦʧʨʦʥʠʢ-

ʥʠʤʠ ʟʨʘʟʢʘʤʠ ʥʝ ʟʘʚʞʜʠ ʚʜʘʻʪʴʩʷ ʧʽʜʪʨʠʤʫʚʘ-

ʪʠ ʪʘʢʠʡ ʧʦʨʽʚʥʷʥʦ ʚʠʩʦʢʠʡ ʧʝʨʝʧʘʜ ʪʠʩʢʽʚ ʚʠ-

ʥʠʢʥʝʥʥʷ ʚʠʩʦʢʠʭ ʰʚʠʜʢʦʩʪʝʡ ʬʽʣʴʪʨʘʮʽʾ, ʱʦ 

ʚʝʜʫʪʴ ʜʦ ʨʦʩʪʫ ʚʪʨʘʪ, ʧʨʦʧʦʨʮʽʡʥʠʭ ʢʚʘʜʨʘʪʫ 

ʰʚʠʜʢʦʩʪʽ ʽ ʚʠʥʠʢʥʝʥʥʷ ʥʝʣʽʥʽʡʥʦʩʪʽ ʬʽʣʴʪʨʘ-

ʮʽʾ.  

ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʟʨʘʟʢʠ, ʱʦ ʚʽʜʽʙʨʘʥʽ ʟ ʽʥʪʝ-

ʨʚʘʣʫ 1445-1453 ʤ ʫ ʩʚʝʨʜʣʦʚʠʥʽ 22 ʃʠʚʝʥʩʴʢʽʡ 

(ɻʦʨʠʟʦʥʪ ɺ-23 ʚʝʨʭʥʴʦʚʽʟʝʡʩʴʢʦʛʦ ʧʽʜʷʨʫʩʫ), 

ʤʘʶʪʴ ʚʠʤʽʨʷʥʫ ʥʘ ʧʨʠʣʘʜʽ ɻʂ-0,5 ʧʦʟʽʨʥʫ ʘʙ-

ʩʦʣʶʪʥʫ ʧʨʦʥʠʢʥʽʩʪʴ ʜʦ 25 ʜʘʨʩʽ. ʎʝ ʩʚʽʪʣʦ-

ʩʽʨʽ, ʫ ʮʽʣʦʤʫ ʧʦ ʰʘʨʫ ʨʽʟʥʦʟʝʨʥʠʩʪʽ, ʛʨʘʚʝʣʠʩʪʽ 

ʧʽʩʢʦʚʠʢʠ, ʱʦ ʧʨʦʰʘʨʢʘʤʠ ʟʤʽʥʶʶʪʴ ʟʝʨʥʠʩ-

ʪʽʩʪʴ ʚʽʜ ʩʝʨʝʜʥʴʦ-ʢʨʫʧʥʦ- ʜʦ ʛʨʫʙʦʟʝʨʥʠʩʪʠʭ, ʟ 

ʢʚʘʨʮʦʚʦ-ʛʣʠʥʠʩʪʠʤ ʮʝʤʝʥʪʦʤ, ʢʦʩʦʰʘʨʫʚʘʪʽ, 

ʮʝʤʝʥʪʘʮʽʷ ʩʣʘʙʢʘ, ʘʣʝ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ 

ʜʦʩʪʘʪʥʷ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʨʘʚʠʣʴʥʦʛʦ ʮʠʣʽʥ-

ʜʨʫ. ʉʝʨʝʜʥʷ ʧʨʦʥʠʢʥʽʩʪʴ ʧʦ ʰʘʨʫ ʩʪʘʥʦʚʠʪʴ 

5557 ʤʜ, ʧʨʠ ʢʦʣʠʚʘʥʥʷʭ ʚʽʜ 845 ʜʦ 24997,3 ʤʜ. 

ʉʝʨʝʜʥʷ ʧʦʨʠʩʪʽʩʪʴ ʧʦ ʰʘʨʫ ʩʪʘʥʦʚʠʪʴ 19,4%, 

ʧʨʠ ʢʦʣʠʚʘʥʥʷʭ ʚʽʜ 15,0 ʜʦ 21,6%. ʄʘʢʩʠʤʘʣʴʥʽ 

ʟʥʘʯʝʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ʧʦʚôʷʟʘʥʽ ʟ ʛʨʫʙʦʟʝʨʥʠʩ-

ʪʠʤʠ ʨʽʟʥʠʮʷʤʠ, ʱʦ ʧʦʷʩʥʶʻʪʴʩʷ ʚʽʜʥʦʩʥʦ ʚʝ-

ʣʠʢʠʤ ʨʦʟʤʨ̔ʦʤ ʧʦʨ ʽ ʧʦʨʦʚʠʭ ʢʘʥʘʣʽʚ ʦʩʪʘʥʥʽʭ. 

ʅʘ ʞʘʣʴ, ʧʽʩʢʦʚʠʢʠ ʟ ʪʘʢʠʤʠ ʚʠʜʘʪʥʠʤʠ ʚʣʘʩʪʠ-

ʚʦʩʪʷʤʠ ʚʠʷʚʠʣʠʩʷ ʚʦʜʦʥʘʩʠʯʝʥʠʤʠ, ʘʣʝ ʫ ʜʘ-

ʥʦʤʫ ʚʠʧʘʜʢʫ ʮʝ ʥʝ ʤʘʻ ʟʥʘʯʝʥʥʷ.  

ʇʨʠ ʢʦʥʪʨʦʣʽ ʷʢʦʩʪʽ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʥʠʢʥʦ-

ʩʪʽ ʚʽʜʤʽʯʘʶʪʴʩʷ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʧʨʷʤʦʾ, ʱʦ 

ʧʨʦʭʦʜʠʪʴ ʢʨʽʟʴ ʥʘʯʘʣʦ ʢʦʦʨʜʠʥʘʪ ʥʘ ʛʨʘʬʽʢʫ 

ʟʘʣʝʞʥʦʩʪʽ ʚʠʪʨʘʪʠ ʛʘʟʫ ʚʽʜ ʧʝʨʝʧʘʜʫ ʪʠʩʢʫ 

(ʨʠʩ. 1), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʤʽʪʥʦ ʥʝʣʽʥʽʡʥʠʡ 

ʭʘʨʘʢʪʝʨ ʬʽʣʴʪʨʘʮʽʾ. ɺʠʟʥʘʯʝʥʥʷ ʧʨʠʚʝʜʝʥʦʾ 
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[4], ʜʘʻ ʧʨʦʥʠʢʥʽʩʪʴ ʫ 14104 ʤʜ (ʨʠʩ 2). ɿʛʽʜʥʦ 

ʟʛʘʜʘʥʦʤʫ ʉʆʋ ʝʢʩʪʨʘʧʦʣʶʻʪʴʩʷ ʧʨʷʤʘ ʣʽʥʽʡ-

ʥʦʾ ʟʘʣʝʞʥʦʩʪʽ çʧʨʦʥʠʢʥʽʩʪʴ ï ʧʝʨʝʧʘʜ ʪʠʩʢʫè. 

ʊʝʦʨʝʪʠʯʥʦ ʧʨʦʢʦʚʟʫʚʘʥʥʷ ʛʘʟʫ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʩʝʨʝʜʥʴʦʛʦ ʪʠʩʢʫ ʫ ʟʨʘʟʢʫ ʽ ʝʢʩʪʨʘʧʦʣʷʮʽʾ ʧʽʜʣʷ-

ʛʘʻ ʟʘʣʝʞʥʽʩʪʴ ʧʨʦʥʠʢʥʦʩʪʽ ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ ʪʠʩ-

ʢʫ, ʱʦ ʚʽʜʦʙʨʘʞʝʥʝ ʽ ʫ ʤʝʪʦʜʠʯʥʠʭ ʚʢʘʟʽʚʢʘʭ, 

ʨʦʟʨʦʙʣʝʥʠʭ ʃʴʚʽʚʩʴʢʠʤ ʚʽʜʜʽʣʝʥʥʷʤ ʋʢʨɼɻʈɯ 

[3,5], ʽ ʫ ʩʪʘʨʦʤʫ ɻʆʉʊʽ [7], ʽ ʚ ʫʯʙʦʚʠʭ ʧʦʩʽʙ-

ʥʠʢʘʭ ʄɻʋ [8]. ʋ ʣʽʪʝʨʘʪʫʨʽ ʥʝʤʘʻ ʜʘʥʠʭ, ʷʢ 

ʩʘʤʝ ʘʧʨʦʢʩʠʤʫʻʪʴʩʷ ʮʷ ʟʘʣʝʞʥʽʩʪʴ. ʈʦʙʦʪʠ ʜʝ-

ʷʢʠʭ  ʘʚʪʦʨʽʚ [9] ʤʽʩʪʷʪʴ ʩʪʚʝʨʜʞʝʥʥʷ, ʱʦ ʥʝ 

ʤʘʻ ʨʽʟʥʠʮʽ, ʷʢʫ ʟʘʣʝʞʥʽʩʪʴ ʝʢʩʪʨʘʧʦʣʶʚʘʪʠ. 

ɸʣʝ, ʫ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ, ʩʧʨʦʙʘ ʛʨʘʬʽʯʥʦ ʚʠʟʥʘ-

ʯʠʪʠ ʧʨʠʚʝʜʝʥʫ ʧʨʦʥʠʢʥʽʩʪʴ ʟʘ ʟʘʣʝʞʥʽʩʪʶ 

çʧʨʦʥʠʢʥʽʩʪʴ ï ʩʝʨʝʜʥʽʡ ʪʠʩʢè ʻ ʥʝʚʜʘʣʦʶ, 

ʦʩʢʽʣʴʢʠ ʣʽʥʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ ʧʨʠʚʦʜʠʪʴ ʥʘʩ ʚ 

ʦʙʣʘʩʪʴ ʛʣʠʙʦʢʦ ʚʽʜôʻʤʥʠʭ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʘ 

ʧʨʦʥʠʢʥʦʩʪʽ, ʘ ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʘ ʜʘʻ ʥʝʟʨʦʟʫʤʽʣʽ 

ʨʝʟʫʣʴʪʘʪʠ (ʨʠʩ. 3). ʊʘʢʠʤ ʯʠʥʦʤ, ʜʽʡʩʥʽ ʟʥʘ-

ʯʝʥʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ʟʛʘʜʘʥʠʭ ʟʨʘʟʢʽʚ ʟʘʣʠʰʘ-

ʶʪʴʩʷ ʧʽʜ ʩʫʤʥʽʚʦʤ. 
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ʉʣʽʜ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʙʽʣʴʰʽʩʪʴ ʧʨʠʣʘʜʽʚ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʛʘʟʦʧʨʦʥʠʢʥʦʩʪʽ, ʥʝ ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ 

ʪʘʢʽ ʽʥʪʝʨʚʘʣʠ ʧʨʦʥʠʢʥʦʩʪʽ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠʣʘʜ 

çʕʧʨʦʥè, ʚʠʨʦʙʥʠʮʪʚʘ ʨʦʩʽʡʩʴʢʦʾ ʬʽʨʤʠ çʊʝʥʘ-

ʢʦʥè, ʨʦʟʨʘʭʦʚʘʥʠʡ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʛʘʟʦʧʨʦʥʠʢ-

ʥʦʩʪʽ ʚ ʽʥʪʝʨʚʘʣʽ ʚʽʜ 0,01 ʜʦ 3000 ʤʢʤ2. ʅʘ ʧʨʠ-

ʣʘʜʽ ɻʂ-0,5, ʱʦ ʚʭʦʜʠʚ ʢʦʣʠʩʴ ʫ ʢʦʤʧʣʝʢʪ ɸʂʄ 

ʽ ʻ ʪʨʦʭʠ ʙʽʣʴʰ ʫʥʽʚʝʨʩʘʣʴʥʠʤ, ʧʨʦʩʪʦ ʥʝʤʦʞ-

ʣʠʚʦ ʧʨʠ ʪʘʢʠʭ ʧʨʦʥʠʢʥʦʩʪʷʭ ʩʪʚʦʨʠʪʠ ʪʠʩʢʠ 

ʥʘ ʚʭʦʜʽ, ʱʦ ʧʝʨʝʚʠʱʫʶʪʴ 60 ʤʤ ʨʪʫʪʥʦʛʦ ʩʪʦ-

ʚʧʘ. ʅʘʚʽʪʴ, ʧʨʠ ʚʠʟʥʘʯʝʥʥʷʭ ʟ ʚʠʤʽʨʦʤ ʪʠʩʢʫ 

ʥʘ ʚʭʦʜʽ ʧʦ ʚʦʜʷʥʦʤʫ ʤʘʥʦʤʝʪʨʫ, ʚʠʪʨʘʪʘ ʛʘʟʫ 

ʩʷʛʘʻ 120 ʩʤ3/ʩʝʢ, ʘ ʰʚʠʜʢʽʩʪʴ ʬʽʣʴʪʨʘʮʽʾ ʜʦʩʷ-

ʛʘʻ 26 ʩʤ/ʩʝʢ, ʧʨʠ ʮʴʦʤʫ ʜʽʡʩʥʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ 

ʛʘʟʫ ʤʦʞʝ ʧʝʨʝʚʠʱʫʚʘʪʠ 100 ʩʤ/ʩʝʢ. ʗʢʱʦ 

ʷʢʦʩʴ ʽ ʚʜʘʩʪʴʩʷ ʧʽʜʥʷʪʠ ʪʠʩʢ ʥʘ ʚʭʦʜʽ ʜʦ 1 ʘʪʤ, 

ʪʦ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʩʪʘʥʫʪʴ ʥʘʩʪʽʣʴʢʠ ʚʝʣʠʢʠʤʠ, 

ʱʦ ʫ ʪʘʢʠʭ ʢʨʫʧʥʦʧʦʨʦʚʠʭ, ʚʠʩʦʢʦʧʨʦʥʠʢʥʠʭ 

ʟʨʘʟʢʘʭ ʩʢʦʨʽʰʝ ʚʽʜ ʫʩʴʦʛʦ, ʨʫʭ ʚʞʝ ʥʝ ʙʫʜʝ ʣʘ-

ʤʽʥʘʨʥʠʤ ʽ ʨʦʟʨʘʭʫʥʢʠ ʟʘ ʢʣʘʩʠʯʥʦʶ ʬʦʨʤʫʣʦʶ 

ɼʘʨʩʽ ʩʪʘʶʪʴ ʥʝʢʦʨʝʢʪʥʠʤʠ. 

ʄʦʞʣʠʚʠʤ ʚʠʭʦʜʦʤ ʟ ʮʴʦʛʦ ʩʪʘʻ ʚʠʟʥʘʯʝʥ-

ʥʷ ʧʨʦʥʠʢʥʦʩʪʽ ʟʨʘʟʢʽʚ ʟ ʧʨʦʪʠʪʠʩʢʦʤ. ʋ ʨʘʟʽ 

ʚʠʭʽʜʥʦʛʦ ʪʠʩʢʫ, ʨʽʚʥʦʛʦ ʘʪʤʦʩʬʝʨʥʦʤʫ, ʩʝʨʝʜ-

ʥʽʡ ʪʠʩʢ ʚ ʟʨʘʟʢʫ ʧʨʦʧʦʨʮʽʡʥʠʡ ʧʝʨʝʧʘʜʫ ʪʠʩ-

ʢʽʚ. ʆʩʢʽʣʴʢʠ ʷʚʠɦ ʝ ʧʨʦʩʣʠʟʘʥʥʷ ʛʘʟʫ ʟʘʣʝʞʠʪʴ 

ʥʝ ʚʽʜ ʧʝʨʝʧʘʜʫ ʪʠʩʢʽʚ, ʘ ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ ʪʠʩʢʫ ʫ 

ʟʨʘʟʢʫ, ʤʦʞʥʘ ʧʦʨʫʰʠʪʠ ʮʶ ʧʨʦʧʦʨʮʽʡʥʽʩʪʴ, 

ʩʪʚʦʨʶʶʯʠ ʚʠʩʦʢʽ ʩʝʨʝʜʥʽ ʪʠʩʢʠ ʧʨʠ ʥʠʟʴʢʠʭ 

ʧʝʨʝʧʘʜʘʭ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʨʽʚʥʷʥʦ ʥʠʟʴʢʽ 

ʰʚʠʜʢʦʩʪʽ ʬʽʣʴʪʨʘʮʽʾ. 
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ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʪʠʪʠʩʢʫ ʚʠʤʘʛʘʻ ʚʥʝʩʝʥʥʷ 

ʚ ʢʦʥʩʪʨʫʢʮʽʶ ʧʨʠʣʘʜʽʚ ʜʝʷʢʠʭ ʟʤʽʥ, ʟʦʢʨʝʤʘ 

ʚʚʝʜʝʥʥʷ ʚ ʢʦʥʩʪʨʫʢʮʽʶ ʨʝʛʫʣʷʪʦʨʘ ʧʨʦʪʠʪʠʩʢʫ 

ʽ ʥʝʚʝʣʠʢʠʭ ʟʤʽʥ ʚ ʤʝʪʦʜʠʮʽ ʨʦʟʨʘʭʫʥʢʽʚ ʨʝʟʫʣʴ-

ʪʘʪʽʚ. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʧʨʠʣʘʜʫ ʟ ʤʦʞʣʠʚʽʩʪʶ 

ʩʪʚʦʨʝʥʥʷ ʧʨʦʪʠʪʠʩʢʫ ʥʘ ʙʘʟʽ ɻʂ-0,5 ʥʘʚʝʜʝʥʘ 

ʥʘ ʨʠʩʫʥʢʫ 4.  

ʂʦʥʩʪʨʫʢʮʽʷ ʨʝʛʫʣʷʪʦʨʫ ʤʦʞʝ ʙʫʪʠ ʨʽʟʥʦʶ. 

ʋ ʷʢʦʩʪʽ ʧʨʠʢʣʘʜʫ ʥʘ ʨʠʩʫʥʢʫ ʥʘʚʝʜʝʥʠʡ ʦʜʠʥ ʟ 

ʚʘʨ̔ʘʥʪ̔ʚ ʧʨʠʥʮʠʧʦʚʦʾ ʩʭʝʤʠ ʨʝʛʫʣʷʪʦʨʘ (ʨʠʩ 5). 

ɼʣʷ ʧʨʦʪʽʢʘʥʥʷ ʛʘʟʫ ʢʨʽʟʴ ʨʝʛʫʣʷʪʦʨ ʧʦʪʨʽʙʥʦ, 

ʱʦʙ ʪʠʩʢ ʥʘ ʚʭʦʜʽ ʨʝʛʫʣʷʪʦʨʫ (ʪʦʙʪʦ ʧʽʩʣʷ ʟʨʘʟ-

ʢʘ) ʙʫʚ ʚʠʱʽʡ ʥʽʞ ʧʨʦʪʠʪʠʩʢ ʫ ʢʽʣʴʮʝʚʦʤʫ ʧʨʦ-

ʩʪʦʨʽ ʢʘʤʝʨʠ ʨʝʛʫʣʷʪʦʨʫ. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʮʽʻʾ 

ʩʭʝʤʠ ʪʨʝʙʘ ʤʘʪʠ ʥʘ ʫʚʘʟʽ, ʱʦ ʟʘ ʨʘʭʫʥʦʢ ʜʽʾ 

ʛʫʤʦʚʦʛʦ ʥʽʧʝʣʷ, ʩʠʩʪʝʤʘ ʙʫʜʝ ʤʘʪʠ ʧʦʩʪʽʡʥʠʡ 

ʧʨʦʪʠʪʠʩʢ, ʪʦʤʫ ʩʣʽʜ ʧʝʨʝʜʙʘʯʠʪʠ ʤʦʞʣʠʚʽʩʪʴ 

ʚʽʜʢʣʶʯʝʥʥʷ ʨʝʛʫʣʷʪʦʨʫ. 

 
ʈʠʩ. 4. ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʧʨʠʣʘʜʫ. 1 - ʙʘʣʦʥ ʟ ʛʘʟʦʤ, 2 - ʨʝʜʫʢʪʦʨ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ, 3 - ʬʽʣʴʪʨ, 4 ï ʨʝʜʫ-

ʢʪʦʨʠ ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ, 5 - ʪʨʠʭʦʜʦʚʽ ʢʨʘʥʠ, 6 - ʭʣʦʨʢʘʣʴʮʽʻʚʘ ʪʨʫʙʢʘ, 7 - ʟʨʘʟʢʦʚʽ ʤʘʥʦʤʝʪʨʠ, 8 - ʢʝʨʥʦ-

ʪʨʠʤʘʯ, 9 - ʨʝʛʫʣʷʪʦʨ ʧʨʦʪʠʪʠʩʢʫ, 10 ï ʚʠʤʽʨʶʚʘʯ ʚʠʪʨʘʪʠ ʛʘʟʫ. 

 

 
ʈʠʩ. 5. ʉʭʝʤʘ ʜʽʾ ʨʝʛʫʣʷʪʦʨʫ ʧʨʦʪʠʪʠʩʢʫ ʟ ʛʫʤʦʚʠʤ ʥʽʧʝʣʝʤ. 1 - ʚʭʽʜʥʠʡ ʧʘʪʨʫʙʦʢ, 2 - ʰʪʫʮʝʨ ʧʨʦʪʠʪʠ-

ʩʢʫ, 3 - ʛʫʤʦʚʠʡ ʥʽʧʝʣʴ, 4 ï ʢʘʤʝʨʘ ʨʝʛʫʣʷʪʦʨʫ, 5 - ʚʠʭʽʜʥʠʡ ʧʘʪʨʫʙʦʢ, 6 ï ʧʝʨʬʦʨʘʮʽʷ ʚʭʽʜʥʦʛʦ ʪʘ ʚʠʭʽ-

ʜʥʦʛʦ ʧʘʪʨʫʙʢʽʚ, 7 ï ʟʘʪʠʩʢʘʯ, ʱʦ ʛʝʨʤʝʪʠʟʫʻ ʛʫʤʦʚʠʡ ʥʽʧʝʣʴ. 

 

ʇʨʠ ʚʠʟʥʘʯʝʥʥʷʭ ʟ ʧʨʦʪʠʪʠʩʢʦʤ ʬʦʨʤʫʣʘ ʽ 

ʧʦʨʷʜʦʢ ʨʦʟʨʘʭʫʥʢʫ ʟʘʣʠʰʘʻʪʴʩʷ ʙʝʟ ʟʤʽʥ, ʪʽʣʴ-

ʢʠ ʫ ʷʢʦʩʪʽ ʪʠʩʢʫ ʥʘ ʚʠʭʦʜʽ ʧʨʠʡʤʘʻʪʴʩʷ ʟʥʘ-

ʯʝʥʥʷ ʧʨʦʪʠʪʠʩʢʫ. ʆʙʯʠʩʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦ-

ʚʦʜʠʪʴʩʷ ʧʦ ʬʦʨʤʫʣʽ 

k=2QʘʪʤPʘʪʤɛl/F(ʈ12-ʈ2
2), 

ʜʝ k - ʢʦʝʬʽʮʽʻʥʪ ʛʘʟʦʧʨʦʥʠʢʥʦʩʪʽ; Qʘʪʤ - 

ʦʙʲʝʤʥʘ ʚʠʪʨʘʪʘ ʛʘʟʫ ʧʨʠ ʘʪʤʦʩʬʝʨʥʦʤʫ ʪʠʩʢʫ; 

ʈʘʪʤ- ʘʪʤʦʩʬʝʨʥʠʡ ʪʠʩʢ, ɛ- ʜʠʥʘʤʽʯʥʘ ʚ'ʷʟʢʽʩʪʴ, l 

- ʜʦʚʞʠʥʘ ʟʨʘʟʢʘ. F -ʧʣʦʱʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʨʽ-

ʟʫ ʟʨʘʟʢʘ, ʈ1-ʪʠʩʢ ʜʦ ʟʨʘʟʢʘ, ʈ2- ʪʠʩʢ ʧʽʩʣʷ ʟʨʘʟ-

ʢʘ. 

ɺʠʩʥʦʚʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʟ 

ʧʨʦʪʠʪʠʩʢʦʤ, ʩʪʚʦʨʶʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʚ ʭʦʜʽ 

ʦʧʝʨʘʪʠʚʥʠʭ ʚʠʟʥʘʯʝʥʴ ʧʨʦʥʠʢʥʦʩʪʽ ʢʦʥʪʨʦʣʶ-

ʚʘʪʠ ʩʝʨʝʜʥʽʡ ʪʠʩʢ ʫ ʟʨʘʟʢʫ ʽ ʫʩʽ ʚʠʟʥʘʯʝʥʥʷ ʚʠ-
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ʢʦʥʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ ʧʝʨʝʧʘʜʽ 

ʪʠʩʢʫ, ʘ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ ʩʝʨʝʜʥʴʦʤʫ ʪʠʩʢʫ 

ɺʠʥʠʢʘʻ ʧʠʪʘʥʥʷ, ʷʢʠʤ ʤʘʻ ʙʫʪʠ ʮʝʡ ʩʝʨʝ-

ʜʥʽʡ ʪʠʩʢ? ʗʢʱʦ ʟʘʜʘʪʠʩʷ ʨʝʢʦʤʝʥʜʦʚʘʥʠʤ ʧʝ-

ʨʝʧʘʜʦʤ ʚ 1 ʘʪʤ, ʪʦ ʩʝʨʝʜʥʽʡ ʘʙʩʦʣʶʪʥʠʡ ʪʠʩʢ ʚ 

ʟʨʘʟʢʫ ʤʘʻ ʙʫʪʠ ʨʽʚʥʠʤ 1,5 ʘʪʤ. ʅʘ ʥʘʰ ʧʦʛʣʷʜ, 

ʮʝ ʽ ʻ ʪʘ ʚʝʣʠʯʠʥʘ, ʷʢʫ ʨʘʟʦʤ ʟ ʧʝʨʝʧʘʜʦʤ ʪʨʝʙʘ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʧʨʠ ʚʠʟʥʘʯʝʥʥʷʭ ʟʘ ʚʠʩʦʢʦʧʨʦ-

ʥʠʢʥʠʤʠ ʟʨʘʟʢʘʤʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʪʠʪʠʩʢʫ.  

ʇʽʩʢʦʚʠʢʠ ʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʧʦʜʽʙʥʠʤʠ ʚʠ-

ʱʝʟʛʘʜʘʥʠʤ, ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʜʫʞʝ ʨʽʜʢʦ. ʋ ʧʨʦ-

ʜʫʢʪʠʚʥʠʭ ʪʦʚʱʘʭ ɼɼɿ ʧʽʱʘʥʽ ʢʦʣʝʢʪʦʨʠ ʥʘʚʽʪʴ 

ʟ ʧʨʦʥʠʢʥʽʩʪʶ ʙʽʣʴʰʝ 1 ʜʘʨʩʽ ï ʦʜʠʥʠʯʥʽ, ʱʝ 

ʙʽʣʴʰ ʥʝʯʠʩʣʝʥʥʠʤʠ ʻ ʧʨʦʜʫʢʪʠʚʥʽ ʢʦʣʝʢʪʦʨʠ 

ʧʝʨʰʦʛʦ ʽ, ʥʘʚʽʪʴ, ʜʨʫʛʦʛʦ ʢʣʘʩʫ (0,5-1,0 ʜʘʨʩʽ). 

ɸʣʝ, ʚʞʝ ʟʘ ʨʘʭʫʥʦʢ ʩʚʦʻʾ ʥʝʯʠʩʣʝʥʥʦʩʪʽ, ʚʦʥʠ 

ʚʠʢʣʠʢʘʶʪʴ ʧʽʜʚʠʱʝʥʠʡ ʽʥʪʝʨʝʩ, ʷʢʠʡ ʦʙʫʤʦʚ-

ʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʤʝʪʦʜʠʢʠ ʨʦʙʦʪʠ ʟ 

ʥʠʤʠ. ʆʩʦʙʣʠʚʫ ʮʽʢʘʚʽʩʪʴ ʚʠʢʣʠʢʘʻ ʧʠʪʘʥʥʷ 

ʚʠʟʥʘʯʝʥʥʷ ʚʠʩʦʢʠʭ ʧʨʦʥʠʢʥʦʩʪʝʡ ʫ ʟʚôʷʟʢʫ ʟ 

ʧʨʦʷʚʘʤʠ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʙʫʜʦʚʠ ʧʨʦʜʫʢʪʠʚʥʠʭ 

ʢʦʣʝʢʪʦʨʽʚ, ʱʦ ʚʠʢʣʠʢʘʥʘ ʥʘʷʚʥʽʩʪʶ ʜʫʞʝ ʚʠʩʦ-

ʢʦʧʨʦʥʠʢʥʠʭ ʧʨʦʰʘʨʢʽʚ ʫ ʪʦʚʱʽ ʚʽʜʥʦʩʥʦ ʱʽʣʴ-

ʥʦʛʦ ʧʣʘʩʪʘ. ʊʘʢʽ ʧʨʦʰʘʨʢʠ, ʟʘ ʨʘʭʫʥʦʢ ʩʚʦʻʾ 

ʚʠʩʦʢʦʾ ʧʨʦʥʠʢʥʦʩʪʽ, ʚʠʢʦʥʫʶʪʴ ʨʦʣʴ ʪʘʢ ʟʚʘ-

ʥʦʛʦ çʩʫʧʝʨʢʦʣʝʢʪʦʨʫè [10], ʜʨʝʥʫʶʪʴ ʦʩʥʦʚ-

ʥʠʡ ʧʣʘʩʪ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʫʞʝ ʚʠʩʦʢʽ ʜʝʙʽʪʠ ʟ 

ʢʦʣʝʢʪʦʨʽʚ ʟ ʚʽʜʥʦʩʥʦ ʥʝʚʠʩʦʢʦʶ ʩʝʨʝʜʥʴʦʶ 

ʧʨʦʥʠʢʥʽʩʪʶ. ɺʠʩʦʢʘ ʧʨʦʥʠʢʥʽʩʪʴ ʧʦʜʽʙʥʠʭ 

ʧʨʦʰʘʨʢʽʚ ʤʦʞʝ ʙʫʪʠ ʦʙʫʤʦʚʣʝʥʘ ʷʢ ʪʨʽʱʠʥʫ-

ʚʘʪʽʩʪʶ, ʪʘʢ ʽ ʧʝʨʚʠʥʥʦʶ ʤʽʞʛʨʘʥʫʣʷʨʥʦʶ ʧʨʦ-

ʥʠʢʥʽʩʪʶ. ʄʦʞʣʠʚʠʤ ʧʨʠʢʣʘʜʦʤ ʪʘʢʦʛʦ çʩʫʧʝ-

ʨʢʦʣʝʢʪʦʨʫè ʻ ʟʛʘʜʘʥʽ ʚʠʱʝ ʧʽʩʢʦʚʠʢʠ. 
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*ʆ.ɺ. ʏʫʻʥʢʦ, ʥʘʫʢ. ʩʧʽʚʨ., 

**ɺ.ʆ. ʎʠʤʙʘʣ, ʢ.ʬʽʟ.-ʤʘʪ.ʥ., ʩʪ. ʥʘʫʢ. ʩʧʽʚʨ., 

*ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ, 

**ʅʅʎ çʍʌʊɯè 

 

ɺʀɹɯʈ ʄɽʊʆɼʋ ʈɽʅʊɻɽʅʆʌʃʋʆʈɽʉʎɽʅʊʅʆɻʆ ɸʅɸʃɯɿʋ (ʈʌɸ)  

ɼʃʗ ɺʀɿʅɸʏɽʅʅʗ ʉʂʃɸɼʋ ʊɺɽʈɼʀʍ ɻɽʆʃʆɻɯʏʅʀʍ ɿʈɸɿʂɯɺ 

 
ɺ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʽ ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ ʚʠʟʥʘʯʝʥʥʷ ʝʣʝʤʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʪʚʝʨʜʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʟʨʘʟʢʽʚ. ʇʦʢʘʟʘʥʽ ʾʭ ʧʝʨʝʚʘʛʠ ʽ 

ʥʝʜʦʣʽʢʠ. ʇʦʟʥʘʯʝʥʽ ʦʩʥʦʚʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʘʥʘʣʽʪʠʯʥʽ ʤʝʪʦʜʠ. ʇʽʜʢʨʝʩʣʝʥʦ ʧʝʨʝʚʘʛʫ ʬʽʟʠʯʥʠʭ ʤʝʪʦʜʽʚ ʘʥʘ-

ʣʽʟʫ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʈʌɸ. 

ʂʣʁʯʦʚʽ ʩʣʦʚʘ: ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʠʡ ʘʥʘʣʽʟ (ʈʌɸ), ʛʝʦʣʦʛʽʯʥʽ ʟʨʘʟʢʠ, ʝʣʝʤʝʥʪʥʠʡ ʩʢʣʘʜ ʨʝʯʦʚʠʥʠ. 

ʆ.ɺ. ʇʦʣʝʚʠʯ, ɸ.ɺ. ʏʫʝʥʢʦ, ɺ.ɸ. ʎʳʤʙʘʣ. ɺʓɹʆʈ ʄɽʊʆɼɸ ʈɽʅʊɻɽʅʆʌʃʋʆʈɽʉʎɽʅʊʅʆɻʆ ɸʅɸʃʀɿɸ (ʈʌɸ) 

ɼʃʗ ʆʇʈɽɼɽʃɽʅʀʗ ʉʆʉʊɸɺɸ ʊɺɽʈɼʓʍ ɻɽʆʃʆɻʀʏɽʉʂʀʍ ʆɹʈɸɿʎʆɺ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠ-

ʘʥʪʳ ʦʧʨʝʜʝʣʝʥʠʷ ʵʣʝʤʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʪʚʝʨʜʳʭ ʛʝʦʣʦʛʠʯʝʩʢʠʭ ʦʙʨʘʟʮʦʚ. ʇʦʢʘʟʘʥʳ ʠʭ ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ. ʆʙʦ-

ʟʥʘʯʝʥʳ ʦʩʥʦʚʥʳʝ ʬʘʢʪʦʨʳ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ. ʇʦʜʯʝʨʢʥʫʪʦ ʧʨʝʠʤʫʱʝʩʪʚʦ ʬʠʟʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ 

ʘʥʘʣʠʟʘ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʈʌɸ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʳʡ ʘʥʘʣʠʟ (ʈʌɸ), ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʦʙʨʘʟʮʳ, ʵʣʝʤʝʥʪʥʳʡ ʩʦʩʪʘʚ ʚʝʱʝʩʪʚ. 

 

ʆʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʝʣʝʤʝʥʪʥʠʡ 

ʩʢʣʘʜ ʪʚʝʨʜʠʭ (ʫ ʪʦʤʫ ʯʠʩʣʽ ʛʝʦʣʦʛʽʯʥʠʭ) 

ʦʙôʻʢʪʽʚ ʷʢ ʧʨʠ ʧʦʰʫʢʫ ʪʘ ʨʦʟʚʽʜʮʽ, ʪʘʢ ʽ ʧʨʠ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʧʝʨʝʨʦʙʮʽ ʨʦʜʦʚʠʱ ʢʦʨʠʩʥʠʭ 

ʢʦʧʘʣʠʥ ʷʚʣʷʻ ʩʦʙʦʶ ʚʝʣʠʢʫ ʥʘʨʦʜʥʦʛʦʩʧʦʜʘʨ-

ʩʴʢʫ ʟʘʜʘʯʫ. ɽʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʛʝʦʣʦʛʦʘʥʘʣʽ-

ʪʠʯʥʠʭ ʨʦʙʽʪ ʩʴʦʛʦʜʥʽ ʻ ʦʜʥʠʤ ʟ ʚʠʨʽʰʘʣʴʥʠʭ 

ʬʘʢʪʦʨʽʚ, ʱʦ ʩʧʦʥʫʢʘʻ ʧʨʦʚʦʜʠʪʠ ʪʘʢʽ ʜʦʩʣʽ-

ʜʞʝʥʥʷ. 

ʐʠʨʦʢʝ ʢʦʣʦ ʟʘʜʘʯ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʥʝʦʙʭʽʜ-

ʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʝʣʝʤʝʥʪʥʦʛʦ ʩʢʣʘʜʫ 

ʰʠʨʦʢʦʛʦ ʢʣʘʩʫ ʦʙôʻʢʪʽʚ ʚʠʟʥʘʯʠʣʦ ʨʦʟʚʠʪʦʢ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʧʨʘʢʪʠʢʫ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʨʽʟ-

ʥʦʤʘʥʽʪʥʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ. ʂʦʞʝʥ ʟ ʤʝʪʦʜʽʚ 

ʤʘʻ ʷʢ ʧʝʚʥʽ ʧʝʨʝʚʘʛʠ ʧʝʨʝʜ ʽʥʰʠʤʠ, ʪʘʢ ʽ ʧʨʠ-

ʪʘʤʘʥʥʽ ʜʘʥʦʤʫ ʤʝʪʦʜʫ ʥʝʜʦʣʽʢʠ. ʇʨʠʯʦʤʫ, ʙʘ-

ʛʘʪʦ ʷʢʽ ʝʬʝʢʪʠʚʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʧʦʪʨʝʙʫʶʪʴ 

ʧʝʨʝʚʦʜʫ ʧʨʦʙʠ ʫ ʨʦʟʯʠʥ, ʥʘʧʨʠʢʣʘʜ, ʝʣʝʢʪʨʦ-

ʭʽʤʽʯʥʽ ʤʝʪʦʜʠ ï ʧʦʪʝʥʮʽʦʤʝʪʨʽʷ, ʜʠʬʝʨʝʥʮʽʡʥʘ, 

ʽʤʧʫʣʴʩʥʘ ʪʘ ʽʥʚʝʨʩʽʡʥʘ ʚʦʣʴʪʘʤʧʝʨʤʝʪʨʽʷ; ʦʧ-

ʪʠʯʥʽ ʤʝʪʦʜʠ ï ʢʦʣʦʨʠʤʝʪʨʽʷ ʽ ʩʧʝʢʪʨʦʤʝʪʨʽʷ ʪʘ 

ʽʥ. ʊʘʢʠʡ ʤʝʪʦʜ, ʷʢ ʢʫʣʦʥʦʤʝʪʨʽʷ, ʱʦ ʻ ʜʫʞʝ 

ʪʦʯʥʠʤ ʤʝʪʦʜʦʤ ʜʣʷ ʚʠʤʽʨʷʥʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡ 

ʯʠʩʪʠʭ ʨʦʟʯʠʥʽʚ, ʥʝʧʨʠʜʘʪʥʠʡ ʜʣʷ ʘʥʘʣʽʟʫ ʩʢʣʘ-

ʜʥʠʭ ʩʠʩʪʝʤ ʙʝʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʦʟʜʽʣʝʥʥʷ. ʊʠʤ 

ʞʝ ʥʝʜʦʣʽʢʦʤ ʚʦʣʦʜʽʶʪʴ ʽ ʢʣʘʩʠʯʥʽ ʛʨʘʚʽʤʝʪʨʠ-

ʯʥʽ ʪʘ ʦʙôʻʤʥʽ ʤʝʪʦʜʠ. 

ɽʤʽʩʽʡʥʠʡ ʩʧʝʢʪʨʘʣʴʥʠʡ ʘʥʘʣʽʟ ʧʨʠʜʘʪʥʠʡ 

ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʷʢʽʩʥʦʛʦ ʫʷʚʣʝʥʥʷ ʧʨʦ ʩʠʩʪʝʤʫ, 

ʘʣʝ ʢʽʣʴʢʽʩʥʽ ʚʠʤʽʨʷʥʥʷ ʤʦʞʣʠʚʽ ʣʠʰʝ ʧʨʠ ʜʦ-

ʪʨʠʤʘʥʥʽ ʩʪʘʣʦʩʪʽ ʦʩʥʦʚʥʠʭ (ʤʘʪʨʠʯʥʠʭ) ʢʦʤ-

ʧʦʥʝʥʪʽʚ ʩʠʩʪʝʤʠ. 

ʊʘʢʽ ʝʬʝʢʪʠʚʥʽ ʤʝʪʦʜʠ, ʷʢ ʧʦʣʫʤôʷʥʽ ʘʪʦʤ-

ʥʦ-ʘʙʩʦʨʙʮʽʡʥʽ, ʚʦʣʦʜʽʶʯʠ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʶ 

ʯʫʪʣʠʚʽʩʪʶ, ʧʦʪʨʝʙʫʶʪʴ ʜʦʩʠʪʴ ʪʨʠʚʘʣʦʾ ʪʘ 

ʪʨʫʜʦʤʽʩʪʢʦʾ ʧʨʦʮʝʜʫʨʠ ʧʝʨʝʥʘʣʘʰʪʫʚʘʥʥʷ ʘʧʘ-

ʨʘʪʫʨʠ ʜʣʷ ʘʥʘʣʽʟʫ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ. 

ɺ ʦʩʪʘʥʥʽʡ ʯʘʩ ʚ ʧʨʘʢʪʠʮʽ ʝʣʝʤʝʥʪʥʦʛʦ 

ʘʥʘʣʽʟʫ ʚʩʝ ʯʘʩʪʽʰʝ ʬʽʟʠʯʥʠʤ ʤʝʪʦʜʘʤ ʚʽʜʜʘʶʪʴ 

ʧʝʨʝʚʘʛʫ ʧʝʨʝʜ ʪʨʘʜʠʮʽʡʥʠʤʠ ʭʽʤʽʯʥʠʤʠ ʤʝʪʦ-

ʜʘʤʠ. ɼʦ ʥʘʡʙʽʣʴʰ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ 

ʬʽʟʠʯʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʝʣʝʤʝʥʪʥʦʛʦ 

ʩʢʣʘʜʫ ʨʝʯʦʚʠʥʠ ʚʽʜʥʦʩʠʪʴʩʷ ʩʧʝʢʪʨʦʤʝʪʨʠʯ-

ʥʠʡ: ʘʪʦʤʥʦ-ʘʙʩʦʨʙʮʽʡʥʠʡ, ʥʝʡʪʨʦʥʥʦ-

ʘʢʪʠʚʘʮʽʡʥʠʡ, ʤʝʪʦʜ ʘʪʦʤʥʦʾ ʬʣʫʦʨʝʩʮʝʥʮʽʾ, 

ʣʶʤʽʥʝʩʮʝʥʪʥʠʡ ʘʥʘʣʽʟ, ʧʦʣʫʤôʷʥʘ ʬʦʪʦʤʝʪʨʽʷ, 

ʨʝʥʪʛʝʥʽʚʩʴʢʠʡ ʘʙʩʦʨʙʮʽʡʥʠʡ ʘʥʘʣʽʟ, ʝʣʝʢʪʨʦʥ-

ʥʦ-ʟʦʥʜʦʚʠʡ ʤʽʢʨʦʘʥʘʣʽʟ, ʨʝʥʪʛʝʥʽʚʩʴʢʠʡ ʬʣʫʦ-

ʨʝʩʮʝʥʪʥʠʡ ʘʥʘʣʽʟ (ʈʌɸ). ʌʽʟʠʯʥʽ ʤʝʪʦʜʠ ʫ ʧʦ-

ʨʽʚʥʷʥʥʽ ʟ ʪʨʘʜʠʮʽʡʥʠʤʠ ʭʽʤʽʯʥʠʤʠ ʚʦʣʦʜʽʶʪʴ 

ʚʠʩʦʢʦʶ ʧʨʦʜʫʢʪʠʚʥʽʩʪʶ ʘʥʘʣʽʟʫ ʪʘ ʤʦʞʣʠʚʽʩ-

ʪʶ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʫ ʘʥʘʣʽʟʫ ʥʘ ʦʩʥʦʚʽ ʚʠ-

ʢʦʨʠʩʪʘʥʥʷ ɽʆʄ. ɺ ʮʴʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʥʘʡ-

ʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʈʌɸ. 

ɺʽʥ ʧʦʨʽʚʥʷʥʦ ʣʝʛʢʦ ʧʽʜʜʘʻʪʩɹʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʽ 

ʟʘ ʪʦʯʥʽʩʪʶ ʚʠʟʥʘʯʝʥʥʷ ʤʘʢʨʦʢʦʤʧʦʥʝʥʪʽʚ ʟʽʩ-

ʪʘʚʣʝʥʠʡ ʟ ʭʽʤʽʯʥʠʤʠ ʤʝʪʦʜʘʤʠ. ɯ ʭʦʯʘ ʟʘ ʯʫʪ-

ʣʠʚʽʩʪʶ ʪʘ ʤʝʞʽ ʚʠʷʚʣʝʥʥʷ ʜʝʷʢʽ ʤʝʪʦʜʠ ʜʝʢʽʣʴ-

ʢʘ ʧʝʨʝʚʝʨʰʫʶʪʴ ʈʌɸ, ʚʦʥʠ ʟʥʘʯʥʦ ʧʦʩʪʫʧʘ-

ʶʪʴʩʷ ʡʦʤʫ ʚ ʝʢʩʧʨʝʩʥʦʩʪʽ ʽ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 

ʘʥʘʣʽʟʫ [1]. 

ʄʝʪʦʜʠ ʘʥʘʣʽʟʫ, ʱʦ ʟʜʽʡʩʥʶʶʪʴʩʷ ʥʘ ʪʚʝʨ-

ʜʠʭ ʟʨʘʟʢʘʭ, ʥʝ ʚʠʤʘʛʘʶʪʴ ʩʢʣʘʜʥʦʾ ʧʨʦʙʦʧʽʜʛʦ-

ʪʦʚʢʠ, ʜʦʟʚʦʣʷʶʪʴ ʝʢʩʧʨʝʩʥʦ ʦʪʨʠʤʫʚʘʪʠ ʽʥʬʦ-

ʨʤʘʮʽʶ ʧʨʦ ʩʢʣʘʜ ʘʥʘʣʽʟʦʚʘʥʦʛʦ ʦʙôʻʢʪʫ. ʋ ʪʘʙʣ. 

1 ʟʚʝʜʝʥʦ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʪʚʝʨʜʠʭ ʦʙôʻʢʪʽʚ, ʱʦ 

ʟʘʩʥʦʚʘʥʽ ʥʘ ʚʠʧʫʩʢʘʥʥʽ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʫ 

ʪʘʙʣ. 2 ï ʟʘʩʥʦʚʘʥʽ ʥʘ ʧʦʛʣʠʥʘʥʥʽ ʚʠʧʨʦʤʽʥʶ-

ʚʘʥʥʷ. ɺʠʙʽʨ ʢʦʥʢʨʝʪʥʦʛʦ ʤʝʪʦʜʫ ʘʥʘʣʽʟʫ ʚʠʟʥʘ-

ʯʘʻʪʴʩʷ ʢʦʥʢʨʝʪʥʦʶ ʟʘʜʘʯʝʶ, ʱʦ ʩʪʦʾʪʴ ʧʝʨʝʜ 

ʜʦʩʣʽʜʥʠʢʘʤʠ, ʦʜʥʘʢ ʫ ʚʩʽʭ ʚʠʧʘʜʢʘʭ ʧʨʠ ʚʠʙʦʨʽ 

ʤʝʪʦʜʫ ʪʘ ʨʝʘʣʽʟʫʶʯʦʾ ʤʝʪʦʜ ʘʧʘʨʘʪʫʨʠ ʙʝʨʫʪʴ 

ʜʦ ʫʚʘʛʠ ʪʘʢʽ ʧôʷʪʴ ʬʘʢʪʦʨʽʚ, ʱʦ ʫ ʩʫʢʫʧʥʦʩʪʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʤʝʪʦʜ: 

¶ ʩʬʝʨʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ; 

¶ ʧʨʦʩʪʦʪʘ ʧʽʜʛʦʪʦʚʢʠ ʟʨʘʟʢʽʚ ʜʦ ʘʥʘʣʟ̔ʫ; 

¶ ʯʫʪʣʠʚʽʩʪʴ ʘʙʦ ʤʝʞʘ ʚʠʷʚʣʝʥʥʷ; 

¶ ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʴ; 
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¶ ʧʨʘʚʠʣʴʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʇʨʠ ʽʥʰʠʭ ʨʽʚʥʠʭ ʫʤʦʚʘʭ, ʚʠʨʽʰʘʣʴʥʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʧʨʠ ʚʠʙʦʨʽ ʤʝʪʦʜʫ ʻ ʦʩʪʘʥʥʽ ʪʨʠ. 

ʊʦʯʥʽʩʪʴ ʘʥʘʣʽʟʫ ʤʦʞʝ ʙʫʪʠ ʦʭʘʨʘʢʪʝʨʠʟʦ-

ʚʘʥʘ ʜʚʦʤʘ ʘʩʧʝʢʪʘʤʠ ï ʧʨʘʚʠʣʴʥʽʩʪʶ, ʧʽʜ ʷʢʦʶ 

ʨʦʟʫʤʽʻʪʴʩʷ ʘʙʦ ʚʽʜʩʫʪʥʽʩʪʴ ʨʦʟʭʦʜʞʝʥʥʷ ʨʝ-

ʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ ʟ ʽʩʪʠʥʥʠʤ ʚʤʽʩʪʦʤ ʝʣʝʤʝʥʪʽʚ 

ʫ ʧʨʦʙʽ, ʘʙʦ ʜʫʞʝ ʥʝʟʥʘʯʥʘ ʚʝʣʠʯʠʥʘ ʪʘʢʦʛʦ ʨʦ-

ʟʭʦʜʞʝʥʥʷ;  ʪʘ ʚʽʜʪʚʦʨʶʚʘʥʽʩʪʶ, ʱʦ ʭʘʨʘʢʪʝʨʠ-

ʟʫʻ ʩʪʫʧʽʥʴ ʨʦʟʩʽʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʦʢʨʝʤʠʭ ʚʠʤʽ-

ʨʶʚʘʥʴ ʥʘʚʢʦʣʦ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ. 

ʏʫʪʣʠʚʽʩʪʴ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʡʤʝʥʰʦʶ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʝʣʝʤʝʥʪʫ, ʷʢʫ ʤʦʞʥʘ ʢʽʣʴʢʽʩʥʦ 

ʚʠʟʥʘʯʠʪʠ ʟ ʧʦʤʠʣʢʦʶ, ʱʦ ʜʦʧʫʩʪʠʤʘ ʫ ʨʘʤʢʘʭ 

ʜʘʥʦʾ ʘʥʘʣʽʪʠʯʥʦʾ ʟʘʜʘʯʽ: ʧʦʨʽʛ ʯʫʪʣʠʚʦʩʪʽ ʚʠ-

ʟʥʘʯʘʻʪʴʩʷ ʥʘʡʤʝʥʰʦʶ ʚʝʣʠʯʠʥʦʶ ʢʦʥʮʝʥʪʨʘ-

ʮʽʾ, ʷʢʫ ʱʝ ʤʦʞʥʘ ʚʠʷʚʠʪʠ ʥʘ ʬʦʥʽ. 

ʄʝʞʘ ʚʠʷʚʣʝʥʥʷ ʻ ʤʝʪʨʦʣʦʛʽʯʥʦʶ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʦʶ, ʱʦ ʚʢʘʟʫʻ, ʷʢʠʡ ʤʽʥʽʤʘʣʴʥʠʡ ʚʤʽʩʪ 

ʝʣʝʤʝʥʪʫ ʚ ʧʨʦʙʽ ʤʦʞʥʘ ʚʠʷʚʠʪʠ ʟ ʟʘʜʘʥʦʶ ʜʦʩ-

ʪʦʚʽʨʥʽʩʪʶ. 

ʇʦʨʽʚʥʷʥʥʷ ʧʦʨʦʛʽʚ (ʤʝʞ) ʚʠʷʚʣʝʥʥʷ ʨʽʟ-

ʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽʥʰʠʭ ʤʝʪʨʦʣʦʛʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ ʘʥʘ-

ʣʽʪʠʯʥʽʡ ʧʨʘʢʪʠʮʽ, ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣ. 3. 

ʂʨʽʤ ʪʦʛʦ, ʩʫʪʪʻʚʠʤ ʬʘʢʪʦʨʦʤ ʧʨʠ ʚʠʙʦʨʽ 

ʤʝʪʦʜʫ ʘʥʘʣʽʟʫ ʤʦʞʝ ʚʠʷʚʠʪʠʩʷ ʢʦʰʪʦʚʥʽʩʪʴ 

ʦʩʥʦʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʨʝʘʣʽʟʫʻ ʤʝʪʦʜ. ʋ 

ʪʘʙʣ. 4 ʧʦʨʽʚʥʶʶʪʴʩʷ ʢʦʰʪʦʚʥʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩ-

ʪʠʢʠ ʦʩʥʦʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʨʝʘʣʽʟʫʻ ʩʧʝʢʪ-

ʨʦʤʝʪʨʠʯʥʽ ʤʝʪʦʜʠ ʝʣʝʤʝʥʪʥʦʛʦ ʩʢʣʘʜʫ (ʫ ʧʨʠ-

ʙʣʠʟʥʠʭ ʮʽʥʘʭ 2004 ʨ.).  

ʅʝʨʽʜʢʦ, ʧʨʠ ʚʠʙʦʨʽ ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʝʪʦʜʫ, 

ʚʘʞʣʠʚʠʤʠ ʬʘʢʪʦʨʘʤʠ ʻ ʝʢʩʧʨʝʩʥʽʩʪʴ ʪʘ ʧʨʦʜʫ-

ʢʪʠʚʥʽʩʪʴ ʘʥʘʣʽʟʫ. ʎʽ ʬʘʢʪʦʨʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʤʽ-

ʩʮʝʤ ʪʘ ʟʥʘʯʝʥʥʷʤ ʘʥʘʣʽʟʫ ʫ ʟʘʛʘʣʴʥʽʡ ʪʝʭʥʦʣʦ-

ʛʽʯʥʽʡ ʩʭʝʤʽ. 

ɽʢʩʧʨʝʩʥʽʩʪʶ ʻ ʯʘʩ, ʚʠʪʨʘʯʝʥʠʡ ʥʘ ʦʜʥʝ 

ʚʠʟʥʘʯʝʥʥʷ. 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʝʪʦʜʫ ʘʥʘʣʽʟʫ ï ʯʠʩʣʦ ʚʠ-

ʟʥʘʯʝʥʴ ʙʫʜʴ-ʷʢʦʛʦ ʝʣʝʤʝʥʪʫ ʦʜʥʠʤ ʘʥʘʣʽʪʠʢʦʤ 

ʟʘ ʨʦʙʦʯʠʡ ʜʝʥʴ. 

ʌʽʟʠʯʥʽ ʤʝʪʦʜʫ ʘʥʘʣʽʟʫ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʤʘʡ-

ʞʝ ʟʘʚʞʜʠ ʚʠʩʦʢʦʶ ʝʢʩʧʨʝʩʥʽʩʪʶ. ɺʠʤʦʛʘ ʚʠʩʦ-

ʢʦʾ ʝʢʩʧʨʝʩʥʦʩʪʽ ʘʙʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʘʥʘʣʽʟʫ 

ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʧʨʦʪʠʨʽʯʯʽ ʟ ʚʠʤʦʛʦʶ ʚʠʩʦʢʦʾ 

ʪʦʯʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ. ʊʦʤʫ ʚʠʙʽʨ ʘʥʘʣʽ-

ʪʠʯʥʦʾ ʤʝʪʦʜʠʢʠ ʨʦʙʠʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʢʦʤʧʨʦʤʽʩʫ 

ʤʽʞ ʮʠʤʠ ʚʠʤʦʛʘʤʠ [2]. 

ɸʥʘʣʽʟ ʚʽʜʦʤʦʩʪʝʡ ʧʨʦ ʤʝʪʦʜʠ ʝʣʝʤʝʥʪʘʨ-

ʥʦʛʦ ʘʥʘʣʽʟʫ ʨʽʜʢʠʭ ʦʙôʻʢʪʽʚ ʜʦʟʚʦʣʷʻ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʟʘ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢ ʚʽʜʪ-

ʚʦʨʶʚʘʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʽ ʧʨʘʚʠʣʴʥʽʩʪʴ ʚʠʤʽʨʽʚ 

ʨʝʥʪʛʝʥʦʬʣʫʦʨʝʩʮʝʥʪʥʠʡ ʤʝʪʦʜ ʥʝ ʤʘʻ ʩʦʙʽ ʨʽʚ-

ʥʠʭ. ɯ ʭʦʯʘ ʟʘ ʯʫʪʣʠʚʽʩʪʶ ʽ ʤʝʞʝʶ ʚʠʷʚʣʝʥʥʷ 

ʜʝʷʢʽ ʤʝʪʦʜʠ ʧʝʨʝʚʝʨʰʫʁ ʪʴ ʈʌɸ, ʚʦʥʠ ʟʥʘʯʥʦ 

ʧʦʩʪʫʧʘʶʪʴʩʷ ʡʦʤʫ ʚ ʝʢʩʧʨʝʩʥʦʩʪʽ ʪʘ ʫ ʢʦʰʪʦʚ-

ʥʽʩʥʠʭ ʧʦʢʘʟʥʠʢʘʭ [3]. 

ʈʝʻʩʪʨʘʮʽʷ ʨʝʥʪʛʝʥʽʚʩʴʢʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥ-

ʥʷ ʚ ʘʧʘʨʘʪʫʨʽ ʨʝʥʪʛʝʥʦʩʧʝʢʪʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʚ 

ʦʩʥʦʚʥʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʨʠ ʪʠʧʠ ʨʝʻʩʪ-

ʨʘʮʽʾ: ʨʝʻʩʪʨʘʮʽʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʠʩʪʘʣ-

ʜʠʬʨʘʢʮʽʡʥʦʾ ʩʭʝʤʠ ʨʦʟʢʣʘʜʘʥʥʷ ʨʝʥʪʛʝʥʽʚʩʴʢʦ-

ʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚ ʩʧʝʢʪʨ, ʥʘʧʽʚʧʨʦʚʽʜʥʠʢʦ-

ʚʠʡ ʜʝʪʝʢʪʦʨ (ʅʇɼ) ʪʘ ʙʝʟʢʨʠʩʪʘʣʴʥʽ ʤʝʪʦʜʠ 

ʘʥʘʣʽʟʫ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʝʣʝʢʪʠʚʥʽ ʨʝʥʪʛʝ-

ʥʽʚʩʴʢʽ ʬʽʣʴʪʨʠ ʪʘ ʚʪʦʨʠʥʥʽ ʚʠʧʨʦʤʥ̔ʶʚʘʯʽ. 

ɺ ʢʨʠʩʪʘʣ-ʜʠʬʨʘʢʮʽʡʥʠʭ (ʂɼ) ʩʧʝʢʪʨʦʤʝʪ-

ʨʘʭ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʟʘʜʘʥʦʾ ʣʽʥʽʾ ʩʧʝʢʪʨʘ ʽʟ ʬʣʫʦ-

ʨʝʩʮʝʥʪʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʟʨʘʟʢʘ ʚʠʢʦʨʠʩ-

ʪʦʚʫʻʪʴʩʷ ʜʠʬʨʘʢʮʽʷ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʥʘ ʢʨʠʩ-

ʪʘʣʽ. ʈʦʟʢʣʘʜʘʥʥʷ ʧʨʦʤʝʥʽʚ ʫ ʩʧʝʢʪʨ (ʟʘ ʢʫʪʘʤʠ 

ʚʽʜʙʠʪʪʷ) ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʨʽʚʥʷʥ-

ʥʷʤ ɺʫʣʴʬʘïɹʨʝʛʛʘ 

2d sinŪ=nɚ,  (n=1, 2, 3 é) 

ʜʝ d ï ʤʽʞʧʣʦʱʠʥʥʘ ʚʽʜʩʪʘʥʴ ʜʣʷ ʚʽʜʙʠʚʘ-

ʶʯʦʾ ʧʣʦʱʠʥʠ ʢʨʠʩʪʘʣʘ, ¡; Ū ï ʢʫʪ ʧʘʜʽʥʥʷ ʚʠ-

ʧʨʦʤʽʥʶʚʘʥʥʷ ʥʘ ʚʽʜʙʠʚʘʶʯʫ ʧʣʦʱʠʥʫ; ɚ ï ʜʦ-

ʚʞʠʥʘ ʭʚʠʣʽ, ¡; n ï ʧʦʨʷʜʦʢ ʚʽʜʙʠʪʪʷ. ɿʤʽʥʶʶ-

ʯʠ ʢʫʪ ʧʘʜʽʥʥʷ ʬʣʫʦʨʝʩʮʝʥʪʥʦʛʦ ʚʠʧʨʦʤʽʥʶ-

ʚʘʥʥʷ ʟʨʘʟʢʘ ʥʘ ʢʨʠʩʪʘʣʽ (ʥʘʧʨʠʢʣʘʜ, ʰʣʷʭʦʤ 

ʧʦʚʦʨʦʪʫ ʢʨʠʩʪʘʣʘ), ʤʦʞʥʘ ʧʦʩʣʽʜʦʚʥʦ ʚʽʜʦʙʨʘ-

ʟʠʪʠ ʡ ʟʘʨʝʻʩʪʨʫʚʘʪʠ ʜʝʪʝʢʪʦʨʦʤ ʚʠʧʨʦʤʽʥʶ-

ʚʘʥʥʷ ʫʩʽ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʽ ʣʽʥʽʾ ʬʣʫʦʨʝʩʮʝʥʮʽʾ 

ʟʨʘʟʢʘ, ʪʦʙʪʦ ʟʥʷʪʠ ʩʧʝʢʪʨ. 

ʅʘʧʽʚʧʨʦʚʽʜʥʠʢʦʚʠʡ ʜʝʪʝʢʪʦʨ (ʅʇɼ) ʟʘ-

ʩʪʦʩʦʚʫʻʪʴʩʷ ʫ ʩʧʝʢʪʨʦʤʝʪʨʘʭ ʪʘʢ ʟʚʘʥʦʛʦ ʝʥʝʨ-

ʛʦʜʠʩʧʝʨʩʽʡʥʦʛʦ ʪʠʧʫ. ɺ ʦʩʥʦʚʽ ʨʦʙʦʪʠ ʪʘʢʦʛʦ 

ʩʧʝʢʪʨʦʤʝʪʨʘ ʣʝʞʠʪʴ ʚʣʘʩʪʠʚʽʩʪʴ ʜʝʷʢʠʭ p-n ï 

ʧʝʨʝʭʦʜʽʚ, ʟʦʢʨʝʤʘ, Si-Li , Ge-Li   ʨʦʟʚôʷʟʫʚʘʪʠ ʧʦ 

ʝʥʝʨʛʽʷʤ ʟʙʫʨʶʶʯʽ ʧʝʨʝʭʽʜ ʢʚʘʥʪʠ ʨʝʥʪʛʝʥʽʚʩʴ-

ʢʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʪʦʙʪʦ ʘʤʧʣʽʪʫʜʘ ʽʤʧʫʣʴʩʫ 

ʥʘ ʚʠʭʦʜʽ ʧʨʦʧʦʨʮʽʡʥʘ ʝʥʝʨʛʽʾ ʨʝʻʩʪʨʦʚʘʥʠʭ ʬʦ-

ʪʦʥʽʚ. ɸ ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʘʤʧʣʽʪʫʜʥʫ ʜʠʩʢʨʠʤʽ-

ʥʘʮʽʶ ʽʤʧʫʣʴʩʽʚ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʽʤʧʫʣʴʩʠ ʽʟ 

ʟʘʜʘʥʦʶ ʘʤʧʣʽʪʫʜʦʶ, ʪʦʙʪʦ ʨʦʟʜʽʣʴʥʦ ʨʝʻʩʪʨʫ-

ʚʘʪʠ ʽʥʪʝʨʚʘʣʠ ʝʥʝʨʛʽʡ ʩʧʝʢʪʨʫ ʟʨʘʟʢʘ. 

ʉʧʨʦʱʝʥʥʷ ʘʧʘʨʘʪʫʨʠ ʜʣʷ ʨʝʥʪʛʝʥʦʩʧʝʢʪ-

ʨʘʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʂɼ-

ʩʧʝʢʪʨʦʤʝʪʨʘʤʠ ʪʘ ʅʇɼ-ʩʧʝʢʪʨʦʤʝʪʨʘʤʠ ʧʨʠ-

ʚʝʣʦ ʜʦ ʨʦʟʨʦʙʢʠ ʙʝʟʢʨʠʩʪʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʘʥʘ-

ʣʽʟʫ. ɺ ʮʠʭ ʤʝʪʦʜʘʭ ʜʣʷ ʚʠʜʽʣʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩ-

ʪʠʯʥʦʾ ʣʽʥʽʾ ʚʠʟʥʘʯʫʚʘʥʦʛʦ ʝʣʝʤʝʥʪʘ ʚʠʢʦʨʠʩʪʦ-

ʚʫʶʪʴʩʷ ʷʢ ʩʝʣʝʢʪʠʚʥʽ ʨʝʥʪʛʝʥʽʚʩʴʢʽ ʬʽʣʴʪʨʠ ʽ 

ʚʪʦʨʠʥʥʽ ʚʠʧʨʦʤʽʥʶʚʘʯʽ, ʪʘʢ ʽ ʟʘʣʝʞʥʽʩʪʴ ʘʤʧ-

ʣʽʪʫʜʠ ʽʤʧʫʣʴʩʫ ʥʘ ʚʠʭʦʜʽ ʜʝʪʝʢʪʦʨʘ ʚʽʜ ʝʥʝʨʛʽʾ 

ʨʝʻʩʪʨʦʚʘʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ. 

ɹʝʟʢʨʠʩʪʘʣʴʥʽ ʘʥʘʣʽʟʘʪʦʨʠ ʭʘʨʘʢʪʝʨʠʟʫ-

ʶʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʙʽʣʴʰ ʚʠʩʦʢʦʶ ʩʚʽʪʣʦʩʠʣʦʶ, 

ʥʽʞ ʪʨʘʜʠʮʽʡʥʽ ʂɼ-ʩʧʝʢʪʨʦʤʝʪʨʠ. ɸʣʝ ʨʘʟʦʤ ʟ 

ʮʠʤ ʝʥʝʨʛʝʪʠʯʥʝ ʨʦʟʨʽʰʝʥʥʷ ʙʝʟʢʨʠʩʪʘʣʴʥʠʭ 

ʘʥʘʣʽʟʘʪʦʨʽʚ ʧʦʩʪʫʧʘʻʪʴʩʷ ʂɼ-ʩʧʝʢʪʨʦʤʝʪʨʘʤ, 

ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʤʝʥʰʦʾ ʢʦʥʪʨʘʩʪʥʦʩʪʽ ʩʧʝʢʪ- 
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ɸʥʘʣʽʪʠʯʥʽ ʤʝʪʦʜʠ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʚʠʧʫʩʢʘʥʥʽ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʄʝʪʦʜ ɺʠʜ ʟʙʫʜʞʝʥʥʷ ʊʠʧ ʚʠʧʨʦʤʽʥʶʚʘʥ-

ʥʷ, ʱʦ ʚʠʧʫʩʢʘʻʪʴʩʷ 

ʉʠʩʪʝʤʠ ʜʣʷ ʜʠʩʧʝʨʛʫʚʘʥʥʷ ʽ 

ʚʠʤʽʨʫ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʝʪʦʜʘ ʇʨʠʤʽʪʢʠ 

ɸʪʦʤʥʘ ʬʣʫʦʨʝʩ-

ʮʝʥʮʽʷ 

ʍʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʚʠ-

ʧʨʦʤʽʥʶʚʘʥʥʷ ʫ ʚʠ-

ʜʠʤʽʡ ʘʙʦ ʋʌ ʦʙʣʘʩ-

ʪʷʭ ʩʧʝʢʪʨʘ, ʱʦ ʚʠʧʫ-

ʩʢʘ̒ʪʴʩʷ ʘʪʦʤʘʤʠ ʚʠ-

ʟʥʘʯʫʚʘʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʈʝʟʦʥʘʥʩʥʽ ʣʽʥʽʾ, ʱʦ 

ʚʠʧʫʩʢʘʶʪʴʩʷ ʟʙʫ-

ʜʞʝʥʠʤʠ ʘʪʦʤʘʤʠ ʚ 

ʋʌ ʪʘ ʚʠʜʠʤʽʡ ʦʙ-

ʣʘʩʪʷʭ ʩʧʝʢʪʨʘ 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʤʽʨʶʻʪʴʩʷ ʬʦ-

ʪʦʝʣʝʢʪʨʠʯʥʠʤ ʜʝʪʝʢʪʦʨʦʤ, ʦʩʴ 

ʷʢʦʛʦ ʨʦʟʤʽʱʫʻʪʴʩʷ ʧʽʜ ʧʨʷʤʠʤ 

ʢʫʪʦʤ ʜʦ ʟʙʫʜʞʫʶʯʦʛʦ ʧʫʯʢʘ 

ɺʠʩʦʢʦʚʠʙʽʨʢʦʚʠʡ ʽ ʯʫʪʣʠʚʠʡ 

ʤʝʪʦʜ. ʇʦʪʨʝʙʫʻʪʴʩʷ ʚʠʩʦʢʦʽʥ-

ʪʝʥʩʠʚʥʝ ʜʞʝʨʝʣʦ ʟʙʫʜʞʝʥʥʷ, 

ʧʨʦʙʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚ ʛʘʟʦʧʦʜʽ-

ʙʥʦʤʫ ʩʪʘʥʽ (ʥʘʧʨʠʢʣʘʜ, ʫ ʧʦ-

ʣʫʤôʾ) 

ɺʠʟʥʘʯʝʥʥʷ ʜʫʞʝ ʥʠʟʴʢʠʭ ʢʦʥ-

ʮʝʥʪʨʘʮʽʡ ʽʦʥʽʚ ʤʝʪʘʣʽʚ 

1 ʤʢʛ ʫ ʨʦʟʯʠʥʽ, ʱʦ ʧʝʨʝʚʦ-

ʜʠʪʴʩʷ ʚ ʘʝʨʦʟʦʣʴ 

ʃʶʤʽʥʝʩʮʝʥʪʥʠʡ 

ʘʥʘʣʽʟ 

ʋʌ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ɺʠʜʠʤʝ ʩʚʽʪʣʦ, ʱʦ 

ʚʠʧʫʩʢʘʻʪʴʩʷ ʟʙʫ-

ʜʞʝʥʠʤʠ ʤʦʣʝʢʫʣʘ-

ʤʠ 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʤʽʨʶʻʪʴʩʷ ʬʦ-

ʪʦʝʣʝʢʪʨʠʯʥʠʤ ʜʝʪʝʢʪʦʨʦʤ, ʦʩʴ 

ʷʢʦʛʦ ʨʦʟʤʽʱʫʻʪʴʩʷ ʧʽʜ ʧʨʷʤʠʤ 

ʢʫʪʦʤ ʜʦ ʟʙʫʜʞʫʶʯʦʛʦ ʧʫʯʢʘ. 

ʈʦʟʩʽʷʥʝ ʩʚʽʪʣʦ ʧʦʛʣʠʥʘʻʪʴʩʷ 

ʬʽʣʴʪʨʦʤ 

ʏʫʪʣʠʚʠʡ ʤʝʪʦʜ. ʇʦʪʨʝʙʫʻ ʨʝ-

ʪʝʣʴʥʦʛʦ ʧʨʦʚʝʜʝʥʥʷ ʭʦʣʦʩʪʦʛʦ 

ʜʦʩʣʽʜʫ ʽ ʩʧʝʮʽʘʣʴʥʠʭ ʨʝʘʛʝʥʪʽʚ 

ʜʣʷ ʚʠʟʥʘʯʫʚʘʥʠʭ ʽʦʥʽʚ ʤʝʪʘʣʽʚ 

ʂʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʦʢʨʝʤʠʭ 

ʛʨʫʧ ʚ ʦʨʛʘʥʽʯʥʠʭ ʩʧʦʣʫʢʘʭ; 

ʚʠʟʥʘʯʝʥʥʷ ʩʣʽʜʽʚ ʤʝʪʘʣʽʚ 

ɸʪʦʤʥʘ ʧʦʣʫʤôʷʥʘ 

ʬʦʪʦʤʝʪʨʽʷ 

ɺʠʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʝ 

ʧʦʣʫʤôʷ çʛʦʨʶʯʠʡ ʛʘʟ-

ʢʠʩʝʥʴè 

ʋʌ ʘʙʦ ʚʠʜʠʤʝ ʚʠ-

ʧʨʦʤʽʥʶʚʘʥʥʷ, ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʯʥʝ ʜʣʷ 

ʩʢʣʘʜʦʚʠʭ ʟʨʘʟʢʘ 

ʍʘʨʘʢʪʝʨʠʩʪʠʯʥʝ ʚʠʧʨʦʤʽʥʶ-

ʚʘʥʥʷ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʚʠʜʽ-

ʣʷʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʦʥʦʭ-

ʨʦʤʘʪʦʨʘ. ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʟʥʘ-

ʯʘʻʪʴʩʷ ʬʦʪʦʝʣʝʢʪʨʠʯʥʠʤ ʜʝ-

ʪʝʢʪʦʨʦʤ 

ʈʦʟʯʠʥ ʟʨʘʟʢʘ ʫʚʦʜʠʪʴʩʷ ʫ ʧʦ-

ʣʫʤôʷ ʫ ʚʠʛʣʷʜʽ ʘʝʨʦʟʦʣʶ. ɹʽ-

ʣʴʰʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʜʘʻ ʩʣʘʙʢʝ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ. ʛʦʣʦʚʥʠʤ 

ʯʠʥʦʤ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʣʫʞʥʠʭ 

ʪʘ ʣʫʞʥʦ-ʟʝʤʝʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ 
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ɸʥʘʣʽʪʠʯʥʽ ʤʝʪʦʜʠ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʧʦʛʣʠʥʘʥʥʽ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʄʝʪʦʜ ʊʠʧ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ, ʱʦ ʧʦʛ-

ʣʠʥʘʻʪʴʩʷ 

ʆʙôʻʢʪʠ, ʱʦ ʧʦʛʣʠʥʘʶʪʴ ʚʠ-

ʧʨʦʤʽʥʶʚʘʥʥʷ 

ɿʤʽʥʝʥʥʷ, ʱʦ ʚʠʢʣʠʢʘʥʽ ʧʦʛʣʠ-

ʥʘʥʥʷʤ 

ɿʘʩʪʦʩʫʚʘʥʥʷ 

 

ʈʝʥʪʛʝʥʽʚʩʴʢʘ ʘʙʩʦʨʙʮʽʡʥʘ ʩʧʝ-

ʢʪʨʦʩʢʦʧʽʷ 

ʈʝʥʪʛʝʥʽʚʩʴʢʽ ʧʨʦʤʝʥʽ ɸʪʦʤʠ, ʱʦ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ 

ʪʚʝʨʜʠʭ ʪʘ ʨʽʜʢʠʭ ʟʨʘʟʢʽʚ 

ɺʠʜʘʣʝʥʥʷ ʝʣʝʢʪʨʦʥʽʚ ʟ ʚʥʫʪ-

ʨʽʰʥʽʭ ʦʨʙʽʪʘʣʝʡ ʘʪʦʤʽʚ 

ɺʠʟʥʘʯʝʥʥʷ ʚʘʞʢʠʭ ʘʪʦʤʽʚ ʫ 

ʤʘʪʨʠʮʽ ʾʭ ʟ ʣʝʛʢʠʭ ʘʪʦʤʽʚ; 

ʚʠʤʽʨʶʚʘʥʥʷ ʪʦʚʱʠʥʠ ʤʝʪʘʣʽʯ-

ʥʠʭ ʧʣʽʚʦʢ 

ɸʪʦʤʥʦ-ʘʙʩʦʨʙʮʽʡʥʘ ʩʧʝʢʪʨʦ-

ʤʝʪʨʽʷ 

ʋʣʴʪʨʘʬʽʦʣʝʪʦʚʝ ʘʙʦ ʚʠʜʠʤʝ 

ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʨʝʟʦʥʘʥʩʥʦʾ 

ʯʘʩʪʦʪʠ 

ɻʘʟʦʧʦʜʽʙʥʽ ʘʪʦʤʠ, ʱʦ ʫʪʚʦʨʶ-

ʶʪʴʩʷ ʧʨʠ ʫʚʝʜʝʥʥʽ ʘʝʨʦʟʦʣʶ ʫ 

ʧʦʣʫʤôʷ 

ɽʣʝʢʪʨʦʥʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ 

ʟʦʚʥʽʰʥʽʭ ʦʨʙʽʪʘʣʷʭ ʘʪʦʤʽʚ, 

ʧʝʨʝʚʦʜʷʪʴʩʷ ʥʘ ʦʨʙʽʪʘʣʽ ʟ 

ʙʽʣʴʰ ʚʠʩʦʢʦʶ ʝʥʝʨʛʽʻʶ 

ɺʠʩʦʢʦʚʠʙʽʨʢʦʚʠʡ ʽ ʯʫʪʣʠʚʠʡ 

ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʩʣʽʜʦʚʠʭ ʢʽ-

ʣʴʢʦʩʪʝʡ ʤʝʪʘʣʽʚ 

ʌʦʪʦʤʝʪʨʽʷ ɺʠʜʠʤʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ɿʘʙʘʨʚʣʝʥʽ ʨʦʟʯʠʥʠ ɽʣʝʢʪʨʦʥʠ ʧʝʨʝʚʦʜʷʪʴʩʷ ʥʘ ʦʨ-

ʙʽʪʘʣʽ ʟ ʙʽʣʴʰ ʚʠʩʦʢʦʶ ʝʥʝʨʛʽ-

ʻ  ʁ

ɺʠʟʥʘʯʝʥʥʷ ʩʣʽʜʦʚʠʭ ʢʽʣʴʢʦʩ-

ʪʝʡ ʤʝʪʘʣʽʚ 
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ʄʝʞʽ ʚʠʷʚʣʝʥʥʷ ʤʝʪʦʜʽʚ, ʟʘʚʘʜʠ ʽ ʧʨʘʚʠʣʴʥʽʩʪʴ 

ʄʝʪʦʜ 

ʄʝʞʽ ʚʠʷʚʣʝʥʥʷ ʉʠʩʪʝʤʘʪʠʯʥʽ ʧʦʤʠʣʢʠ 
ɺʽʜʪʚʦʨʚʁʘ-

ʥʽʩʪʴ ʘʥʘʣʽʟʫ 

ʄʦʞʣʠʚʽʩʪʴ 

ʙʘʛʘʪʦʝʣʝʤʝʥʪ. 

ʘʥʘʣʽʟʫ 

ʇʨʠʤʽʪʢʠ ʚʽʜʥʦʩʥ. 

(ʽʢʛĿʛ-1) 

ʘʙʩʦʣʶʪʥ. 

(ʥʛ) 

ʢʦʥʮʝʥʪʨʘʮʽʡʥ. 

% 

ʪʽ, ʱʦ ʨʦʙʣʷʪʴ 

ʘʥʘʣʽʟ ʥʝʤʦʞʣʠʚ. 
ʤʘʣʽ 

ɸʪʦʤʥʦ-ʝʤʽʩʽʡʥʘ ʩʧʝʢʪʨʦ-

ʤʝʪʨʽʷ ʟ ʽʩʢʨʦʚʠʤ ʜʞʝʨʝʣʦʤ 
10 ï 10-3 10 ï 10-3 10 ï 10-1 

ʟôʷʚʣʷʶʪʴʩʷ ʨʽʜ-

ʢʦ 
ʏʘʩʪʦ 0,05 ï 0,10 

ɭ, ʙʘʛʘʪʦʢʘʥʘʣʴ-

ʥʽ ʩʧʝʪʨʦʤʝʪʨʠ 
 

ɸʪʦʤʥʦ-ʝʤʽʩʽʡʥʘ ʩʧʝʢʪʨʦʤʝʪ-

ʨʽʷ ʟ ɺʏ-(ʤʽʢʨʦʭʚʠʣ.) ʧʣʘʟ-

ʤʦ ʁ

10-6 ï 10 10-3 ï 10-4 10-8 ï 10-2 
ʟôʷʚʣʷʶʪʴʩʷ ʨʽʜ-

ʢʦ 
ʏʘʩʪʦ 0,01 ï 0,05 

ɭ, ʙʘʛʘʪʦʢʘʥʘʣʴ-

ʥʽ ʩʧʝʪʨʦʤʝʪʨʠ 
 

ɸʪʦʤʥʦ-ʝʤʽʩʽʡʥʘ ʧʦʣʫʤôʷʥʘ 

ʩʧʝʢʪʨʦʤʝʪʨʽʷ 
10-3 ï 10-3 1 ï 10-6 10-7 ï 10-2 ʈʽʜʢʦ 

ʅʝʙʘʛʘʪʦ  

(ʬʽʟ., ʭʽʤ.) 
0,005 ï 0,05 

ɭ, ʙʘʛʘʪʦʢʘʥʘʣʴ-

ʥʽ ʩʧʝʪʨʦʤʝʪʨʠ 
 

ɸʪʦʤʥʦ-ʘʙʩʦʨʙʮʽʡʥʘ ʩʧʝʢʪ-

ʨʦʤʝʪʨʽʷ 

ʫ ʧʦʣʫʤôʷʭ: 

10-4 ï 10-2 

ʫ ʧʽʯʘʭ:  

10-5 ï10 

10-1 ï 10-5 

ʫ ʧʽʯʘʭ:  

10-5ï10 

10-7 ï 10-3 

ʈʽʜʢʦ, ʽʥʦʜʽ ʩʧʦ-

ʩʪʝʨʽʛʘʶʪʴʩʷ ʫ 

ʧʦʣʫʤôʾ 

ʏʘʩʪʦ ʟʫʩʪʨʽʯ. 

ʧʨʠ ʘʥʘʣʽʟʽ ʟ 

ʚʠʢʦʨʠʩʪ. ʧʽ-

ʯʝʡ  

ʜʣʷ ʧʦʣʫʤôʷ: 

0,005 ï 0,02 

ʜʣʷ ʧʽʯʝʡ: 

0,02 - 0,10 

ʄʦʞʣʠʚʠʡ ʟ 

ʧʝʨʝʙʫʜʦʚʦʶ 

ʦʧʪʠʯʥʦʛʦ ʪʨʘʢ-

ʪʫ 

 

ɸʪʦʤʥʦ-ʬʣʫʦʨʝʩʮʝʥʪʥʘ ʩʧʝʢ-

ʪʨʦʤʝʪʨʽʷ 

ʧʦʣʫʤôʷʥʘ: 10-

10-2 

ʧʽʯʽ: 10-6 - 10 

ʧʦʣʫʤôʷʥʘ: 10-

2-10-4 

ʧʽʯʽ: 10-6 - 10 

10-7 ï 10-2 ʈʽʜʢʦ 

ʈʽʜʢʦ ʧʨʠ ʚʠ-

ʢʦʨʠʩʪʘʥʥʽ 

ʧʦʣʫʤôʷ; ʯʘʩʪʦ 

- ʧʽʯʝʡ 

ɼʣʷ ʧʦʣʫʤôʷ: 

0,005-0,02 

ʜʣʷ ʧʽʯʽ: 0,02-

0,10 

ɺʝʣʠʢʘ, ʧʨʦʩʪʽ 

ʩʧʝʢʪʨʠ 
 

ʅʝʡʪʨʦʥʥʦ-ʘʢʪʠʚʘʮʽʡʥʠʡ 

ʘʥʘʣʽʟ 
10-5 ï 10-1 10-2 ï 10-2 

10-5 ï 10-4 

10-7 ï 10-6 
ʏʘʩʪʦ ʏʘʩʪʦ 0,02 ï 0,20 

ɭ, ʘʣʝ ʟʘʟʚʠʯʘʡ 

ʚʟʘʻʤʥʽ ʟʘʚʘʜʠ 
 

ʈʝʥʪʛʝʥʽʚʩʴʢʘ ʬʣʫʦʨʝʩʮʝʥʪʥʘ 

ʩʧʝʢʪʨʦʤʝʪʨʽʷ 
1 - 100 103 ï 105 10-3 ï 10-2 

ʅʽʢʦʣʠ ʥʝ 

ʟôʷʚʣʷʶʪʴʩʷ 

ɿôʷʚʣʷʶʪʴʩʷ 

ʯʘʩʪʦ 
0,001 ï 0,10 ɭ  

ɯʩʢʨʦʚʘ ʤʘʩʩ-ʩʧʝʢʪʨʦʤʝʪʨʽʷ 10-3 ï 10-1 10-2 ï 10-2 
10-7 ï 10-3 

10-9 ï 10-5 
_,,_ 

ɼʦʚʦʣʽ ʯʘʩʪʦ 

ʧʽʜʚʠʱʝʥʽ 

ɯʟʦʪʦʧʥʝ ʨʦʟ-

ʯʠʥʝʥʥʷ 0,01 

ʝʣʝʤʝʥʪ. ʘʥʘ-

ʣʽʟ 0,35 

ɭ  

ʄʦʣʝʢʫʣʷʨʥʘ ʋʌ-ʚʠʜʠʤʘ ʘʙ-

ʩʦʨʙʮʽʡʥʘ ʩʧʝʢʪʨʦʤʝʪʨʽʷ 
10-3 ï 101 10 ï 104 10-4 ï 10-2 ʏʘʩʪʦ ʏʘʩʪʦ 

0,01 ï 0,05 

0,05 ï 0,10 
ɺʽʜʩʫʪʥʷ  

ʇʦʣʷʨʦʛʨʘʬʽʷ ʟʚʠʯʘʡʥʘ - - 10-4 ï 10-1  ʅʝʙʘʛʘʪʦ 0,02 ï 0,2 ɭ ɺʠʟʥʘʯ. ʙʽʣʷ 60 

ʝʣʝʤʝʥʪʽʚ, ʱʦ 

ʤʦʞʫʪʴ ʦʢʠʩ-

ʣʶʚʘʪʠʩʷ ʘʙʦ 

ʚʽʜʥʦʚʣʚʁʘʪʠʩʷ 

ʇʦʣʷʨʦʛʨʘʬʽʷ ʩʧʝʮʽʘʣʴʥʘ (ʦʩ-

ʮʠʣʦʛʨʘʬʽʯʥʘ, ʽʤʧʫʣʴʩʥʘ, ʘʥʦ-

ʜʥʘ ʟ ʢʨʘʧʘʶʯ.ʝʣʝʢʪʨʦʜʦʤ, ʜʠ-

ʬʝʨʝʥʮʽʡʥʘ ʽ ʪ.ʽʥ. 

  10-7 ï 10-3  ʅʝʙʘʛʘʪʦ  0,0002 ï 0,2 ɭ 

ʂʫʣʦʥʦʤʝʪʨʽʷ ʧʨʠ ʢʦʥʪʨʦʣʴʦʚ. 

ʧʦʪʝʥʮʽʘʣʽ ʽ ʢʦʥʪʨʦʣʴʦʚ.ʩʪʨʫʤʽ 

1 ï 105 

108-109 

106-108 

   ʅʝʙʘʛʘʪʦ 

0,01 

0,00001 

0,0001 

ɭ 

ɺʠʟʥʘʯ. ʨʝʯʦʚʠʥ, 

ʱʦ ʤʦʞʫʪʴ ʟʤʽʥ. 

ʚʘʣʝʥʪʥʠʡ ʩʪʘʥ 

ʄʦʢʨʘ ʭʽʤʽ-̫ʛʨʘʚʽʤʝʪʨʽʷ 
108 - 109 

106 ï 107 
   ʅʝʙʘʛʘʪʦ 

0,00001 

0,001 
ɭ 

ɿʚʘʞ.ʧʨʦʜʫʢʪʽʚ 

ʨʝʘʢʮʽʾ; ʪʦʯʥʽʩʪʴ 
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ʊʘʙʣʠʮʷ 4 

ɺʘʨʪʽʩʪʴ ʘʧʘʨʘʪʫʨʠ, ʟʘʩʪʦʩʦʚʘʥʦʾ ʫ ʨʽʟʥʠʭ ʩʧʝʢʪʨʦʤʝʪʨʠʯʥʠʭ ʤʝʪʦʜʘʭ ʟʘ ʢʦʨʜʦʥʦʤ 

ʄʝʪʦʜ ɺʘʨʪʽʩʪʴ ʧʨʠʣʘʜʫ (ʚ ʜʦʣʘʨʘʭ ʉʐɸ) 

ʤʽʥʽʤʘʣʴʥʘ ʩʝʨʝʜʥʷ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʧʨʠʣʘʜʠ 

ɸʪʦʤʥʦ-ʝʤʽʩʽʡʥʘ ʧʦ-

ʣʫʤôʷʥʘ ʩʧʝʢʪʨʦʤʝʪʨʽʷ 

3000 10000 25000 

ɸʪʦʤʥʦ-ʘʙʩʦʨʙʮʽʡʥʘ ʩʧʝ-

ʢʪʨʦʤʝʪʨʽʷ 

6000 14000 30000 

ɸʪʦʤʥʦ-ʬʣʫʦʨʝʩʮʝʥʪʥʘ 

ʩʧʝʢʪʨʦʤʝʪʨʽʷ 

ʧʨʠʣʘʜʽʚ, ʱʦ ʩʝʨʽʡʥʦ ʚʠʧʫʩʢʘʶʪʴʩʷ, ʥʝʤʘʻ, ʧʨʠʙʣʠʟʥʘ ʚʘʨʪʽʩʪʴ ʦʜʥʦʝʣʝ-

ʤʝʥʪʥʦʛʦ 6000, ʙʘʛʘʪʦʝʣʝʤʝʥʪʥʦʛʦ 60000 

ʅʝʡʪʨʦʥʥʦ-ʘʢʪʠʚʘʮʽʡʥʠʡ 

ʘʥʘʣʽʟ 

ʜʝʰʝʚʠʭ ʥʝʤʘʻ 40000 90000 ʧʣʶʩ ʚʘʨʪʽʩʪʴ ʨʝʘ-

ʢʪʦʨʽʚ 2000000 

ʈʝʥʪʛʝʥʽʚʩʴʢʘ ʬʣʫʦʨʝʩʮʝ-

ʥʪʥʘ ʩʧʝʢʪʨʦʤʝʪʨʽʷ 

50000 75000 150000 

ɯʩʢʨʦʚʘ ʤʘʩ-

ʩʧʝʢʪʨʦʤʝʪʨʽʷ 

50000 120000 200000 

ʄʦʣʝʢʫʣʷʨʥʘ ʋʌ-ʚʠʜʠʤʘ 

ʘʙʩʦʨʙʮʽʡʥʘ ʩʧʝʢʪʨʦʤʝʪ-

ʨʽ̫ 

800 6000 25000 ï 50000 (ʜʚʦʧʨʦ-

ʤʝʥʝʚʽ, ʜʚʦʭʚʠʣʴʦʚʽ) 

ʄʦʣʝʢʫʣʷʨʥʘ ʬʣʫʦʨʝʩʮʝ-

ʥʪʥʘ ʩʧʝʢʪʨʦʤʝʪʨʽʷ 

2000 12000 50000 (ʟ ʢʦʨʝʢʮʽʻʶ ʩʧʝʢ-

ʪʨʽʚ) 

ɸʪʦʤʥʦ-ʝʤʽʩʽʡʥʘ ʩʧʝʢʪ-

ʨʦʤʝʪʨʽʷ ʟ ʽʩʢʨʦʚʠʤ ʜʞʝ-

ʨʝʣʦʤ 

40000 70000 140000 (ʟ ʥʝʚʝʣʠʢʠʤ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤ 

ʢʦʤʧôʶʪʝʨʦʤ) 

ɸʪʦʤʥʦ-ʝʤ̔ʩʽʡʥʘ ʩʧʝʢʪ-

ʨʦʤʝʪʨʽʷ ʟ ʜʫʛʦʚʠʤ ʜʞʝ-

ʨʝʣʦʤ 

15000 34000 70000 

ɸʪʦʤʥʦ-ʝʤʽʩʽʡʥʘ ʩʧʝʢʪ-

ʨʦʤʝʪʨʽʷ ʟ ɺʏ (ʘʙʦ ʤʽʢʨʦ-

ʭʚʠʣʴʦʚʦʶ) ʧʣʘʟʤʦʶ 

25000 50000 80000 

 

ʨʽʚ ʪʘ ʜʦ ʤʝʥʰʦʾ ʯʫʪʣʠʚʦʩʪʽ. ɹʝʟʢʨʠʩʪʘʣʴʥʽ 

ʘʥʘʣʽʟʘʪʦʨʠ ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʫ ʜʚʦʭ ʚʘʨʽʘʥʪʘʭ 

ʨʝʥʪʛʝʥʦʦʧʪʠʯʥʠʭ ʩʭʝʤ: ʜʠʬʝʨʝʥʮʽʡʥʽ ʬʽʣʴʪʨʠ 

ʪʘ ʜʠʬʝʨʝʥʮʽʡʥʽ ʜʝʪʝʢʪʦʨʠ. ʂʦʞʝʥ ʪʘʢʠʡ ʬʽʣʴʪʨ 

ʘʙʦ ʜʝʪʝʢʪʦʨ ʥʘʣʘʰʪʦʚʘʥʠʡ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʦʜ-

ʥʦʛʦ ʻʜʠʥʦʛʦ ʝʣʝʤʝʥʪʫ. ʅʝʜʦʣʽʢ ʤʝʪʦʜʘ ʜʠʬʝʨʝ-

ʥʮʽʡʥʠʭ ʬʽʣʴʪʨʽʚ, ʱʦ ʟʚʫʞʫʻ ʛʘʣʫʟʴ ʡʦʛʦ ʟʘʩʪʦ-

ʩʫʚʘʥʥʷ, - ʟʥʘʯʥʘ ʚʝʣʠʯʠʥʘ ʬʦʥʦʚʦʛʦ ʩʠʛʥʘʣʫ, 

ʱʦ ʦʙʫʤʦʚʣʝʥʦ ʥʠʟʴʢʦʶ ʩʝʣʝʢʪʠʚʥʽʩʪʶ ʢʦʞʥʦ-

ʛʦ ʬʽʣʴʪʨʘ. ʎʝʡ ʥʝʜʦʣʽʢ ʫʩʫʥʝʥʦ ʚ ʜʠʬʝʨʝʥʮʽʡ-

ʥʦʤʫ ʜʝʪʝʢʪʦʨʽ ʨʝʥʪʛʝʥʽʚʩʴʢʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥ-

ʥʷ, ʱʦ ʤʘʻ ʚʫʟʴʢʫ ʧʦʣʦʩʫ ʨʝʻʩʪʨʘʮʽʾ. 

ɺ ʨʝʥʪʛʝʥʦʩʧʝʢʪʨʘʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ʤʦʞʥʘ 

ʚʠʜʽʣʠʪʠ ʪʘʢʽ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʠ: ʘʥʘʣʽʟ ʧʦ ʧʝʨ-

ʚʠʥʥʠʤ ʝʤʽʩʽʡʥʠʤ ʩʧʝʢʪʨʘʤ, ʘʥʘʣʽʟ ʧʦ ʚʪʦʨʠʥ-

ʥʠʤ ʩʧʝʢʪʨʘʤ (ʬʣʫʦʨʝʩʮʝʥʪʥʠʡ ʘʥʘʣʽʟ), ʘʥʘʣʽʟ 

ʧʦ ʩʧʝʢʪʨʘʤ ʧʦʛʣʠʥʝʥʥʷ, ʘʥʘʣʽʟ ʧʦ ʬʦʪʦ- ʽ ʦʞʝ- 

ʝʣʝʢʪʨʦʥʘʤ. 

ʅʘʡʙʽʣʴʰʝ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʜʣʷ ʜʦʩʣʽ-

ʜʞʝʥʥʷ ʝʣʝʤʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ 

ʦʪʨʠʤʘʚ ʤʝʪʦʜ ʈʌɸ. ʋʩʧʽʰʥʦʤʫ ʚʧʨʦʚʘʜʞʝʥʥʶ 

ʤʝʪʦʜʘ ʈʌɸ ʫ ʧʨʘʢʪʠʢʫ ʩʧʨʠʷʚ ʽʥʪʝʥʩʠʚʥʠʡ 

ʨʦʟʚʠʪʦʢ ʡʦʛʦ ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ ʪʘ ʩʪʚʦʨʝʥʥʷ 

ʩʫʯʘʩʥʦʾ ʘʧʘʨʘʪʫʨʥʦʾ ʙʘʟʠ. 
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ʋɼʂ 556.314.(477.54)                  ɺ.ʄ. ʇʨʠʙʠʣʦʚʘ, ʢ.ʛʝʦʣ.ʥ., ʜʦʮʝʥʪ, 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ 

 

ʆʎɯʅʂɸ ʗʂɯʉʅʆɻʆ ʉʂʃɸɼʋ ʇʀʊʅʀʍ ʇɯɼɿɽʄʅʀʍ ɺʆɼ ɺʆɼʆʅʆʉʅʆɻʆ ɻʆʈʀɿʆʅʊʋ 

ʄɽʈɻɽʃʔʅʆ-ʂʈɽʁɼʗʅʀʍ ɺɯɼʂʃɸɼɯɺ ʅɸ ʊɽʈʀʊʆʈɯɰ ʍɸʈʂɯɺʉʔʂʆɰ ʆɹʃɸʉʊɯ 

 
ʋ ʩʪʘʪʪʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʷʢʽʩʥʠʡ ʩʢʣʘʜ ʧʠʪʥʠʭ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ ʤʝʨʛʝʣʴʥʦ-ʢʨʝʡʜʷʥʠʭ ʚʽʜʢʣʘʜʽʚ 

ʥʘ ʚʦʜʦʟʘʙʦʨʘʭ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. ɿʨʦʙʣʝʥʦ ʧʦʨ̔ʚʥʷʥʥʷ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʧʦ ʚʦʜʦʥʦʩʥʦʤʫ 

ʛʦʨʠʟʦʥʪʫ ʤʝʨʛʝʣʴʥʦ-ʢʨʝʡʜʷʥʠʭ ʚʽʜʢʣʘʜʽʚ ʟʘ ʧʝʨʽʦʜ ʨʦʙʦʪʠ ʚʦʜʦʟʘʙʦʨʽʚ ʟ ʥʦʨʤʘʪʠʚʘʤʠ ɻʆʉʊ 2874-82 "ɺʦʜʘ ʧʠʪʴʝʚʘʷ". ɼʘ-

ʥʘ ʦʮʽʥʢʘ ʤʘʢʨʦ- ʪʘ ʤʽʢʨʦʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʧʦ ʜʽʶʯʠʤ ʚʦʜʦʟʘʙʦʨʘʤ. ʈʦʟʛʣʷʥʫʪʦ ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʧʠʪʥʠʭ 

ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʫ ʤʝʞʘʭ ʜʝʚôʷʪʠ ʨʦʜʦʚʠʱ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟ ʟʘʪʚʝʨʜʞʝʥʠʤʠ ʟʘʧʘʩʘʤʠ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʚʦʜʦʟʘʙʦʨʠ ʷʢʠʭ 

ʝʢʩʧʣʫʘʪʫʶʪʴ ʚʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ ʤʝʨʛʝʣʴʥʦ-ʢʨʝʡʜʷʥʠʭ ʚʽʜʢʣʘʜʽʚ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʠʪʥʽ ʧʽʜʟʝʤʥʽ ʚʦʜʠ, ʷʢʽʩʥʠʡ ʩʢʣʘʜ, ʤʝʨʛʝʣʴʥʦ-ʢʨʝʡʜʷʥʠʡ ʚʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ, ʧʦʢʘʟʥʠʢʠ ʭʽʤʽʯʥʦʛʦ 

ʩʢʣʘʜʫ, ʤʘʢʨʦ- ʪʘ ʤʽʢʨʦʢʦʤʧʦʥʝʥʪʥʠʡ ʩʢʣʘʜ, ʍʘʨʢʽʚʩʴʢʘ ʦʙʣʘʩʪʴ. 

ʇʨʠʙʠʣʦʚʘ ɺ.ʅ. ʆʎɽʅʂɸ ʂɸʏɽʉʊɺɽʅʅʆɻʆ ʉʆʉʊɸɺɸ ʇʀʊʔɽɺʓʍ ʇʆɼɿɽʄʅʓʍ ɺʆɼ ɺʆɼʆʅʆʉʅʆɻʆ ɻʆ-

ʈʀɿʆʅʊɸ ʄɽʈɻɽʃʔʅʆ-ʄɽʃʆɺʓʍ ʆʊʃʆɾɽʅʀʁ ʅɸ ʊɽʈʀʊʆʈʀʀ ʍɸʈʔʂʆɺʉʂʆʁ ʆɹʃɸʉʊʀ. ɺ ʩʪʘʪʴʝ ʧʨʦʘʥʘʣʠ-

ʟʠʨʦʚʘʥ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʧʠʪʴʝʚʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʤʝʨʛʝʣʴʥʦ-ʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʥʘ ʚʦʜʦʟʘʙʦ-

ʨʘʭ ʍʘʨʴʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ. ʉʜʝʣʘʥʦ ʩʨʘʚʥʝʥʠʝ ʟʥʘʯʝʥʠʡ ʧʦʢʘʟʘʪʝʣʝʡ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʦ ʚʦʜʦʥʦʩʥʦʤʫ 

ʛʦʨʠʟʦʥʪʫ ʤʝʨʛʝʣʴʥʦ-ʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ ʟʘ ʧʝʨʠʦʜ ʨʘʙʦʪʳ ʚʦʜʦʟʘʙʦʨʦʚ ʩ ʥʦʨʤʘʪʠʚʘʤʠ ɻʆʉʊ 2874-82 "ɺʦʜʘ ʧʠʪʴʝʚʘʷ". 

ɼʘʥʘ ʦʮʝʥʢʘ ʤʘʢʨʦ- ʠ ʤʠʢʨʦʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʦʩʪʘʚʘ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʧʦ ʜʝʡʩʪʚʫʶɦ ʠʤ ʚʦʜʦʟʘʙʦʨʘʤ. ʈʘʩʩʤʦʪʨʝʥ ʭʠʤʠʯʝʩʢʠʡ 

ʩʦʩʪʘʚ ʧʠʪʴʝʚʳʭ ʧʦʜʟʝʤʥʳʭ ʚʦʜ ʚ ʧʨʝʜʝʣʘʭ ʜʝʚʷʪʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʍʘʨʴʢʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʩ ʫʪʚʝʨʞʜʝʥʥʳʤʠ ʟʘʧʘʩʘʤʠ ʧʦʜ-

ʟʝʤʥʳʭ ʚʦʜ, ʚʦʜʦʟʘʙʦʨʳ ʢʦʪʦʨʳʭ ʵʢʩʧʣʫʘʪʠʨʫʶʪ ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ ʤʝʨʛʝʣʴʥʦ-ʤʝʣʦʚʳʭ ʦʪʣʦʞʝʥʠʡ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʠʪʴʝʚʳʝ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ, ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ, ʤʝʨʛʝʣʴʥʦ-ʤʝʣʦʚʳʡ ʚʦʜʦʥʦʩʥʳʡ ʛʦʨʠʟʦʥʪ, ʧʦʢʘʟʘ-

ʪʝʣʠ ʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ, ʤʘʢʨʦ- ʠ ʤʠʢʨʦʢʦʤʧʦʥʝʥʪʥʳʡ ʩʦʩʪʘʚ, ʍʘʨʴʢʦʚʩʢʘʷ ʦʙʣʘʩʪʴ. 

 

ʇʨʦʙʣʝʤʘ ʷʢʦʩʪʽ ʧʠʪʥʦʾ ʚʦʜʠ ʪʦʨʢʘʻʪʴʩʷ 

ʜʫʞʝ ʙʘʛʘʪʴʦʭ ʩʪʦʨʽʥ ʞʠʪʪʷ ʩʫʩʧʽʣʴʩʪʚʘ ʧʨʦʪʷ-

ʛʦʤ ʫʩʽʻʾ ʽʩʪʦʨʽʾ ʡʦʛʦ ʽʩʥʫʚʘʥʥʷ. ʇʠʪʥʘ ʚʦʜʘ - ʮʝ 

ʧʨʦʙʣʝʤʘ ʩʦʮʽʘʣʴʥʘ, ʧʦʣʽʪʠʯʥʘ, ʤʝʜʠʯʥʘ, ʛʽʜʨʦ-

ʛʝʦʣʦʛʽʯʥʘ, ʛʝʦʛʨʘʬʽʯʥʘ, ʘ ʪʘʢʦʞ ʽʥʞʝʥʝʨʥʘ ʪʘ 

ʝʢʦʥʦʤʽʯʥʘ. ʇʨʦʙʣʝʤʘ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰ-

ʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʮʽʣʦʤʫ ʪʘ ʧʠʪʥʠʭ ʚʦʜ, ʟʦʢ-

ʨʝʤʘ ʻ ʥʘ ʩʴʦʛʦʜʥʽ ʦʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʛʦʩʪʨʠʭ. 

ɺ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ ʚ ʨʝʟʫʣʪɹʘʪʽ ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʧʦʤʽʪʥʦ ʟʤʽʥʠʚʩʷ ʭʽʤʽʯ-

ʥʠʡ ʩʢʣʘʜ ʥʝ ʪʽʣʴʢʠ ʧʦʚʝʨʭʥʝʚʠʭ, ʘʣʝ ʡ ʧʽʜʟʝʤ-

ʥʠʭ ʚʦʜ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʚʽʜʥʦʩʥʫ ʚʠʩʦʢʫ ʟʘʭʠ-

ʱʝʥʽʩʪʴ ʧʽʜʟʝʤʥʠʭ ʚʦʜ (ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʚʝʨʭ-

ʥʝʚʠʤʠ) ʚʽʜ ʟʘʙʨʫʜʥʝʥʥʷ, ʚ ʥʠʭ ʚʠʷʚʣʷʶʪʴʩʷ 

ʪʘʢʽ ʝʣʝʤʝʥʪʠ ʷʢ ʩʚʠʥʝʮʴ, ʭʨʦʤ, ʨʪʫʪʴ, ʤʽʜʴ, 

ʮʠʥʢ, ʙʨʦʤ, ʪʘʣʽʡ ʪʦʱʦ. ɺ ʦʩʪʘʥʥʽ ʜʝʩʷʪʠʣʽʪʪʷ 

ʚʩʝ ʙʽʣʴʰʠʡ ʽʥʪʝʨʝʩ ʥʘʙʫʚʘʻ ʧʠʪʘʥʥʷ ʧʨʦ ʟʥʘ-

ʯʝʥʥʷ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʣʶʜʠʥʠ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ 

ʧʠʪʥʦʾ ʚʦʜʠ ʚ ʾʭʥʴʦʤʫ ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʟ ʚʠʥʠʢ-

ʥʝʥʥʷʤ ʨʽʟʥʠʭ ʟʘʭʚʦʨʚʁʘʥʴ.  

ɼʣʷ ʥʘʩʝʣʝʥʥʷ ʋʢʨʘʾʥʠ ʧʨʦʙʣʝʤʘ ʧʠʪʥʦʾ 

ʚʦʜʠ ʻ ʚʢʨʘʡ ʚʘʞʣʠʚʦʶ ʪʘ ʘʢʪʫʘʣʴʥʦʶ. ʇʠʪʥʘ 

ʚʦʜʘ, ʷʢʘ ʧʦʜʘʻʪʴʩʷ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦ ʚ ʙʘʛʘʪʴʦʭ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʘʭ ʋʢʨʘʾʥʠ, ʟʘ ʜʝʷʢʠʤʠ ʧʦʢʘʟ-

ʥʠʢʘʤʠ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʦʩʪʽʡʥʦ ʘʙʦ ʧʝʨʽʦʜʠ-

ʯʥʦ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʚʩʪʘʥʦʚʣʝʥʠʤ ʥʦʨʤʘʤ ʽ ʤʦʞʝ 

ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʩʪʘʥ ʟʜʦʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʜʦʩʪʘʪʥʴʦʶ ʢʽʣʴʢʽʩʪʶ 

ʜʦʙʨʦʷʢʽʩʥʦʾ ʧʠʪʥʦʾ ʚʦʜʠ ï ʩʪʨʘʪʝʛʽʯʥʝ ʟʘʚʜʘʥ-

ʥʷ ʜʝʨʞʘʚʠ. 

ɺʘʞʣʠʚʠʤʠ ʜʣʷ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʥʘʩʝʣʝʥʥʷ 

ʋʢʨʘʾʥʠ ʚʟʘʛʘʣʽ ʪʘ ʍʘʨʢʽʚʩʴʢʦʛʦ ʨʝʛʽʦʥʫ ʟʦʢʨʝ-

ʤʘ ʻ ʧʜ̔ʟʝʤʥʽ ʚʦʜʠ, ʥʘʡʮʽʥʥʽʰʽ ʟ ʷʢʠʭ ï ʧʨʽʩʥʽ. 

ʋ ʤʝʞʘʭ ʤʘʣʠʭ ʤʽʩʪ ʧʨʘʢʪʠʯʥʦ ʧʦ ʚʩʽʡ ʪʝʨʠʪʦ-

ʨʽʾ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ˇʨʫʥʪʦʚʽ ʚʦʜʠ ʜʦ ʛʣʠʙʠ-

ʥʠ 15-20ʤ ʽ ʧʨʠʧʦʚʝʨʭʥʝʚʽ ʚʦʜʦʥʦʩʥʽ ʛʦʨʠʟʦʥʪʠ 

ʜʦ 100ʤ, ʘ ʤʽʩʮʷʤʠ ʽ ʛʣʠʙʰʝ, ʧʝʨʝʚʘʞʥʦ ʟʘʙʨʫ-

ʜʥʝʥʽ ʡ ʥʝʧʨʠʜʘʪʥʽ ʜʣʷ ʧʠʪʥʠʭ ʮʽʣʝʡ. ʇʨʠ ʮʴʦ-

ʤʫ ʚʽʜʤʽʯʘʶʪʴʩʷ ʟʤʽʥʠ ʤʘʢʨʦ-, ʤʽʢʨʦʢʦʤʧʦʥʝʥ-

ʪʥʦʛʦ ʩʢʣʘʜʫ ʽ ʤʽʥʝʨʘʣʽʟʘʮʽʾ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʫ ʙʽʢ 

ʾʭ ʧʦʛʽʨʰʝʥʥʷ. ʆʩʥʦʚʥʠʤʠ ʚʦʜʦʥʦʩʥʠʤʠ ʛʦʨʠ-

ʟʦʥʪʘʤʠ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʮʝʥʪʨʘʣʽʟʦ-

ʚʘʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʫ ʤʝʞʘʭ ʍʘʨʢʽʚʩʴʢʦʾ 

ʦʙʣʘʩʪʽ ʻ ʚʦʜʦʥʦʩʥʽ ʛʦʨʠʟʦʥʪʠ ʩʝʥʦʤʘʥ-

ʥʠʞʥʴʦʢʨʝʡʜʷʥʠʭ ʚʽʜʢʣʘʜʽʚ, ʤʝʨʛʝʣʴʥʦ-

ʢʨʝʡʜʷʥʠʭ ʚʽʜʢʣʘʜʽʚ ʪʘ ʚʽʜʢʣʘʜʽʚ ʙʫʯʘʮʴʢʦʾ ʩʚʽ-

ʪʠ ʧʘʣʝʦʛʝʥʫ. ʈʦʟʛʣʷʥʝʤʦ ʙʽʣʴʰ ʜʝʪʘʣʴʥʦ ʷʢʽʩ-

ʥʠʡ ʩʢʣʘʜ ʧʠʪʥʠʭ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʚʦʜʦʥʦʩʥʦʛʦ 

ʛʦʨʠʟʦʥʪʫ ʤʝʨʛʝʣʴʥʦ-ʢʨʝʡʜʷʥʠʭ ʚʽʜʢʣʘʜʽʚ. 

ɺʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ ʤʝʨʛʝʣʴʥʦ-

ʢʨʝʡʜʷʥʠʭ ʚʽʜʢʣʘʜʽʚ ʨʦʟʚʠʥʝʥʠʡ ʽ ʚʠʢʦʨʠʩʪʘ-

ʻʪʴʩʷ ʜʣʷ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʚ ʧʽʚʥʽʯʥʽʡ ʽ ʧʽʚʥʽʯ-

ʥʦ-ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʘʭ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ. ʍʽ-

ʤʽʯʥʠʡ ʩʢʣʘʜ ʽ ʷʢʽʩʪʴ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʧʦ ʚʦʜʦʥʦ-

ʩʥʦʤʫ ʛʦʨʠʟʦʥʪʫ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʽ ʥʘ ʧʽʜʩʪʘʚʽ 

214 ʭʽʤʽʯʥʠʭ ʘʥʘʣʽʟʽʚ.  

ʅʘ ʪʝʨʠʪʦʨʽʾ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʚʦʜʦʟʘʙʦ-

ʨʠ, ʱʦ ʝʢʩʧʣʫʘʪʫʶʪʴ ʚʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ ʤʝʨ-

ʛʝʣʴʥʦ-ʢʨʝʡʜʷʥʠʭ ʚʽʜʢʣʘʜʽʚ, ʥʘʡʯʘʩʪʽʰʝ ʨʦʟʪʘ-

ʰʦʚʘʥʽ ʚ ʟʘʧʣʘʚʽ ʡ ʥʘ ʧʝʨʰʠʭ ʥʘʜʟʘʧʣʘʚʥʠʭ ʪʝ-

ʨʘʩʘʭ ʨ. ʉʽʚʝʨʩʢɹʠʡ ɼʦʥʝʮʴ ʽ ʡʦʛʦ ʧʨʠʪʦʢʘʭ, ʜʝ 

ʚʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ ʧʝʨʝʢʨʠʪʠʡ ʧʽʱʘʥʠʤʠ 

ʘʣʶʚʽʘʣʴʥʠʤʠ ʯʝʪʚʝʨʪʠʥʥʠʤʠ ʚʽʜʢʣʘʜʘʤʠ, ʥʝ 

ʤʘʻ ʚʝʨʭʥʴʦʛʦ ʚʦʜʦʪʨʠʚʫ ʡ ʧʽʜʜʘʻʪʴʩʷ ʧʦʚʝʨʭ-

ʥʝʚʦʤʫ ʟʘʙʨʫʜʥʝʥʥʶ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʚʠʩʦʢʘ 

ʦʢʠʩʣʶʚʘʥʽʩʪʴ ʚʦʜ (ʜʦ 6,4-10,72 ʤʛʆ2/ʜʤ3) ʚ 

20% ʧʨʦʙ ʚʦʜʠ, ʥʘʷʚʥʽʩʪʴ ʥʽʪʨʘʪʽʚ ʽ ʘʤʽʘʢʫ. 

ɺʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ ʤʽʩʪʠʪʴ ʚʦʜʠ ʩʪʨʦʢʘ-

ʪʦʛʦ ʩʢʣʘʜʫ. ʇʝʨʝʚʘʞʘʶʪʴ ʛʽʜʨʦʢʘʨʙʦʥʘʪʥʽ, ʛʽʜ-

ʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʽ, ʩʫʣʴʬʘʪʥʦ-ʛʽʜʨʦʢʘʨʙʦ-
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ʥʘʪʥʽ, ʨʽʜʰʝ ʩʫʣʴʬʘʪʥʽ ʡ ʟʤʽʰʘʥʦʛʦ ʩʢʣʘʜʫ ʟ 

ʧʝʨʝʚʘʛʦʶ ʢʘʪʽʦʥʽʚ ʢʘʣʴʮʽʶ, ʥʘʪʨʽʶ, ʨʽʜʰʝ ʤʘʛ-

ʥʽʶ. 

ɿʽʩʪʘʚʣʝʥʥʷ ʚʤʽʩʪʫ ʭʽʤʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʫ 

ʚʦʜʘʭ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 1. ʋ ʛʨʘʬʽ 4 ʚʠʜʽʣʝʥʽ 

ʨʘʡʦʥʠ ʘʙʦ ʯʘʩʪʠʥʘ ʨʘʡʦʥʽʚ, ʫ ʷʢʠʭ ʷʢʽʩʪʴ ʚʦʜ 

ʟʘ ʙʽʣʴʰʽʩʪʶ ʢʦʤʧʦʥʝʥʪʽʚ ʘʙʦ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦ-

ʛʘʤ ɻʆʉʊ 2874-82 çɺʦʜʘ ʧʠʪʴʝʚʘʷè, ʘʙʦ ʧʝʨʝ-

ʙʫʚʘʻ ʚ ʤʝʞʘʭ ʫʟʛʦʜʞʝʥʥʷ ʟ ʦʨʛʘʥʘʤʠ ʉɽʉ. ʋ 

ʛʨʘʬʽ 5 - ʨʘʡʦʥʠ ʘʙʦ ʯʘʩʪʠʥʘ ʨʘʡʦʥʽʚ, ʫ ʷʢʠʭ 

ʚʦʜʠ ʚ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʥʝ ʧʨʠʜʘʪʥʽ ʜʣʷ ʛʦʩ-

ʧʦʜʘʨʩʴʢʦ-ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. 

ʊʘʙʣʠʮʷ 1 

ʇʦʨʽʚʥʷʥʥʷ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʧʦ ʚʦʜʦʥʦʩʥʦʤʫ ʛʦʨʠʟʦʥʪʫ ʤʝʨʛʝʣʴ-

ʥʦ-ʢʨʝʡʜʷʥʠʭ ʚʽʜʢʣʘʜʽʚ (ʟʘ ʧʝʨʽʦʜ ʨʦʙʦʪʠ ʚʦʜʦʟʘʙʦʨʽʚ) ʟ ʥʦʨʤʘʪʠʚʘʤʠ ɻʆʉʊ 2874-82 "ɺʦʜʘ ʧʠʪʴʝʚʘʷ" 
 

ʇʦʢʘʟʥʠʢʠ ʭʽʤʽ-

ʯʥʦʛʦ ʩʢʣʘʜʫ 

ɻʆʉʊ 2874- 

82 çɺʦʜʘ 

ʧʠʪʴʝʚʘʷè 

ɼʝʨʞʉʘʥʇʽʥ 

ñɺʦʜʘ ʧʠʪʥʘ...ò ,  

ʄʆɿ ʋʢʨʘʾʥʠ, 

1996 ʨ. 

ʍʘʨʢʽʚʩʴʢʘ ʦʙʣʘʩʪʴ 

ʇ
ʨ
ʠ
ʤ
ʽ
ʪ
ʢ
ʘ

 ɹʦʛʦʜʫʭʽʚʩʴʢʠʡ, ɺ.-

ɹʫʨʣʫʮʴʢʠʡ, ɺʦʚʯʘʥʩʴʢʠʡ, ɼʝ-

ʨʛʘʯʽʚʩʴʢʠʡ, ɿʤʽʾʚʩʴʢʠʡ, ɿʦʣʦ-

ʯʽʚʩʴʢʠʡ, ɯʟʶʤʩʴʢʠʡ, ʂʫʧ'ʷʥʩʴ-

ʢʠʡ, ʇʝʯʝʥʽʟʴʢʠʡ, ʍʘʨʢʽʚʩʢɹʠʡ 

ʨ-ʥʠ 

ɹʘʢʣʽʡʩʴʢʠʡ, ɹʦʨʽ-

ʚʩɹʢʠʡ, ɼʚʦʨʯ̔ʘʥ-

ʩʴʢʠʡ, ʃʦʟʽʚʩʢɹʠʡ, 

ʏʫʛʫʾʚʩʴʢʠʡ, ʐʝʚ-

ʯʝʥʢʽʚʩʢɹʠʡ  

ʨ-ʥʠ 

1 2 3 4 5 6 

ʉʫʭʠʡ ʟʘʣʠʰʦʢ  1000(1500) 1000(1500) 115-1400 130-2822 (22%)   
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  
  

 

ʈʅ 6-9 6,5-8,5 6,7-8,8 6,5-8,6 

*
- 

 ʥ
ʦʨ
ʤ
ʠ
 
ʧ
ʦ

 ʉ
ʘ
ʥ
ʇ
ʽ
ʅ
 
8
8

 

ɿɾ,ʤʦʣʴ/ʜʤ3 7(10) 7(10) 1,61-15,8 0,1-29,6 (52%) 

ʍʣʦʨʠʜʠ 350 250 (350) 6,74-300 6,73-885,01 (4%) 

ʉʫʣʴʬʘʪʠ 500 250 (500) 0-541 (1ʧʨʦʙʘ) 0-1107 (31%) 

ʅʽʪʨʘʪʠ 45 45 0-115 (1 ʧʨʦʙʘ) 0-160 (1%) 

ɸʣʶʤʽʥʽʡ 0,5 0,2 (0,5) 0-4,01 (7%) 0-3,08 (24%) 

ɿʘʣʽʟʦ 0,3 (1,0) 0,3 0-5,9 (13%) 0-6,4 (21%) 

ʄʘʨʛʘʥʝʮʴ 0,1 (0,5) 0,1 0-0,09 0-19,4 (17%) 

ʄʽʜʴ 1 1 0-0,102 0-0,107 

ʎʠʥʢ 5   0-1,16 0-5,37 (1 ʧʨʦʙʘ) 

ʌʪʦʨ 1,5 1,5 0-3,85 (8%) 0,1-7 (14%) 

ɹʝʨʠʣʽʡ 0,0002   0,0002-0,04 (1 %)   

ʉʚʠʥʝʮʴ 0,03 0,01 0-0,08 (4,08) 0-0,33 (11%) 

ʄʠʰ'ʷʢ 0,05 0,01 0-0,024  0-0,016 

ʄʦʣʽʙʜʝʥ 0,25   0-0,25 0-0,01 

ʉʪʨʦʥʮʽʡ 7   0-1,888 0-5,37 

ʆʢʠʩʣʶʚʘʥʽʩʪʴ 3,5 4 0-10,72 (9%) 0-6,4 (20%)   

ʂʘʣʴʮʽʡ     1,86-227,9  2-460,11   

ʄʘʛʥʽʡ     0,38-76 0-140,2   

ʅʘʪʨʽʡ    200* 3,77-282 (2%) 8-440 (25%)   

ʅʽʪʨʠʪʠ   3,3 0-1,5 0-3   

ɸʤʦʥʽʡ   1,5* 0-3 0-3 (5%)   

ʅʽʢʝʣʴ   0,1 0-0,003 0-0,007   

ɹʦʨ   0,5* 0-2,02 0-2 (12%)   

ɹʨʦʤ   0,2* 0-0,28 0-1,42 (43%)   

ʁʦʜ     0-0,3  0-2    

ʍʨʦʤ6+   0,05* 0-0,02 0-0,06 (1 ʧʨʦʙʘ)   

ʃʽʪʽʡ   0,03* 0-0,019 0-0,053 (1 ʧʨʦʙʘ)   

ɹʘʨʽʡ   0,1-0,5* 0-0,023 0-0,06   

ʈʪʫʪʴ   0,0005* 0-0,0002 0   

ʂʦʙʘʣʴʪ   0,05* 0,0025-0,3 0-0,005   

ʂʘʜʤʽʡ   0,003* 0-0,0000706 0-1,07 (1 ʧʨʦʙʘ)   

ʌʝʥʦʣʠ   0,001* 0-0,001 0   

ʅʘʬʪʦʧʨʦʜʫʢʪʠ   0,1-0,3* 0 0-0,3   

ʊʠʪʘʥ   0,1* 0,5 0-1 (8%)   
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ɻʽʜʨʦʢʘʨʙʦʥʘʪʥʽ ʚʦʜʠ (ɹʘʣʘʢʣʽʡʩʴʢʠʡ, ɹʦ-

ʛʦʜʫʭʽʚʩʴʢʠʡ, ɺʦʚʯʘʥʩʴʢʠʡ, ɼʝʨʛʘʯʽʚʩʢʠʡ, ɿʤʽ-

ʾʚʩʴʢʠʡ, ɯʟʶʤʩʴʢʠʡ, ʂʫʧ'ʷʥʩʴʢʠʡ, ʍʘʨʢʽʚʩʴʢʠʡ, 

ʏʫʛʫʾʚʩʴʢʠʡ, ʐʝʚʯʝʥʢʽʚʩʴʢʠʡ ʨʘʡʦʥʠ) ʧʨʽʩʥʽ, 

ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʚʦʜ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ ʜʦ 1,0 

ʛ/ʜʤ3, ʟʘʛʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ ʥʘʡʯʘʩʪʽʰʝ ʥʝ ʧʝʨʝ-

ʚʠʱʫʻ 7,0 ʤʤʦʣʴ/ʜʤ3, ʟʨʽʜʢʘ ʧʽʜʚʠʱʫʶʯʠʩʴ ʜʦ 

7,1-8,92 ʤʤʦʣʴ/ʜʤ3, ʫ ʏʫʛʫʾʚʩʴʢʦʤʫ ʨʘʡʦʥʽ ʤʘʢ-

ʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʞʦʨʩʪʢʦʩʪʽ ʩʪʘʥʦʚʠʪʴ 12,86 

ʤʤʦʣʴ/ʜʤ3. ʗʢʽʩʪʴ ʚʦʜ ʟʘ ʩʢʣʘʜʦʤ ʙʽʣʴʰʦʩʪʽ ʭʽ-

ʤʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ɻʆʉʊ 

2874-82 çɺʦʜʘ ʧʠʪʴʝʚʘʷè ʘʙʦ ʧʝʨʝʙʫʚʘʻ ʚ ʤʝʞʘʭ 

ʫʟʛʦʜʞʝʥʥʷ ʟ ʦʨʛʘʥʘʤʠ ʉɽʉ. ʆʜʥʘʢ ʩʣʽʜ ʟʘʟʥʘ-

ʯʠʪʠ, ʱʦ ʚ ɹʦʛʦʜʫʭʽʚʩʴʢʦʤʫ, ɺʦʚʯʘʥʩʴʢʦʤʫ, 

ɯʟʶʤʩʴʢʦʤʫ, ʂʫʧ'ʷʥʩʴʢʦʤʫ ʡ ʍʘʨʢʽʚʩʴʢʦʤʫ ʨʘʡ-

ʦʥʘʭ ʚʤʽʩʪ ʟʘʣʽʟʘ ʫ ʚʦʜʘʭ ʤʦʞʝ ʟʙʽʣʴʰʠʪʠʩʴ ʜʦ 

1,08-2,76 ʤʤʦʣʴ/ʜʤ3, ʫ ɼʝʨʛʘʯʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ 

ʜʦ 5,9 ʤʤʦʣʴ/ʜʤ3. 

ʋ ʚʦʜʘʭ, ʥʘ ʪʝʨʠʪʦʨʽʾ ɿʤʽʾʚʩʴʢʦʛʦ, ʏʫʛʫʾʚ-

ʩʴʢʦʛʦ, ʐʝʚʯʝʥʢʽʚʩʴʢʦʛʦ ʨʘʡʦʥʽʚ, ʚ ʦʢʨʝʤʠʭ 

ʧʨʦʙʘʭ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʬʪʦʨʫ, ʜʦʩʷʛʘʻ ʚʝʣʠʯʠʥ 

2,54-3,85 ʤʛ/ʜʤ3, ʥʘ ʪʝʨʠʪʦʨʽʾ ʂʫʧ'ʷʥʩʴʢʦʛʦ, ʍʘ-

ʨʢʽʚʩʴʢʦʛʦ ʡ ʏʫʛʫʾ ʚʩʴʢʦʛʦ ʨʘʡʦʥʽʚ ʚ ʦʢʨʝʤʠʭ 

ʧʨʦʙʘʭ ʚʤʽʩʪ ʘʣʶʤʽʥʽʶ ʜʦʩʷʛʘʻ 1,26-1,89 

ʤʛ/ʜʤ3. ʋ ʨʽʟʥʠʡ ʯʘʩ ʽ ʥʘ ʨʽʟʥʠʭ ʚʦʜʦʟʘʙʦʨʘʭ ʫ 

ɹʘʣʘʢʣʽʡʩʴʢʦʤʫ ʨʘʡʦʥʽ ʟʘʬʽʢʩʦʚʘʥʠʡ ʚʠʩʦʢʠʡ 

ʚʤʽʩʪ ʫ ʚʦʜʘʭ ʩʚʠʥʮʶ ʜʦ 0,25 ʤʛ/ʜʤ3 ʽ ʙʨʦʤʫ ï 

ʜʦ 0,5 ʤʛ/ʜʤ3, ʫ ɺʦʚʯʘʥʩʴʢʦʤ ʨʘʡʦʥʽ ï ʪʠʪʘʥʫ ï 

0,11ʤʛ/ʜʤ3, ʮʠʥʢʫ ï 5,37 ʤʛ/ʜʤ3, ʢʘʜʤʽʶ ï 1,07 

ʤʛ/ʜʤ3, ʙʝʨʠʣʽʶ ï 0,04 ʤʛ/ʜʤ3, ʫ ʂʫʧ'ʷʥʩʴʢʦʤʫ 

ʨʘʡʦʥʽ ï ʙʨʦʤʫ ï 0,23 ʤʛ/ʜʤ3 ʽ ʢʦʙʘʣʴʪʫ ï 0,3 

ʤʛ/ʜʤ3 ʽ ʚ ʍʘʨʢʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ ï ʩʚʠʥʮʶ -0,08 

ʤʛ/ʜʤ3 ʽ ʙʦʨʫ ï 2-2,02 ʤʛ/ʜʤ3. ʅʘʡʽʤʦʚʽʨʥʽʰʝ, 

ʱʦ ʦʢʨʝʤʽ ʚʠʧʘʜʢʦʚʽ ʧʽʜʚʠʱʝʥʥʷ ʭʽʤʽʯʥʠʭ ʢʦʤ-

ʧʦʥʝʥʪʽʚ ʧʦʚ'ʷʟʘʥʽ ʟ  ʟʘʙʨʫʜʥʝʥʥʷʤ ʟ ʧʦʚʝʨʭʥʽ. 

ɻʽʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʽ ʚʦʜʠ (ɹʘʣʘʢ-

ʣʽʡʩʴʢʠʡ, ɺʝʣʠʢʦ-ɹʫʨʣʫʮʴʢʠʡ, ɺʦʚʯʘʥʩʴʢʠʡ, 

ɼʝʨʛʘʯʽʚʩʴʢʠʡ, ɿʤʽʾʚʩʴʢʠʡ, ɯʟʶʤʩʴʢʠʡ, ʂʫʧ'ʷʥ-

ʩʴʢʠʡ, ʍʘʨʢʽʚʩʴʢʠʡ, ʏʫʛʫʾʚʩʴʢʠʡ, ʐʝʚʯʝʥʢʽʚʩʴ-

ʢʠʡ ʨʘʡʦʥʠ) ʥʘ ʙʣ̔ʴʰʽʡ ʯʘʩʪʠʥʽ ʪʝʨʠʪʦʨʽʾ ʧʨʽʩʥʽ 

ʟ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ ʜʦ 1 ʛ/ʜʤ3 ʽ ʟʘʛʘʣʴʥʦʶ ʞʦʨʩʪ-

ʢʽʩʪʶ ʜʦ 10 ʤʤʦʣʴ/ʜʤ3, ʟʘ ʚʤʽʩʪʦʤ ʙʽʣʴʰʦʩʪʽ 

ʭʽʤʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ 

ɻʆʉʊ 2874-82 çɺʦʜʘ ʧʠʪʴʝʚʘʷè ʘʙʦ ʧʝʨʝʙʫʚʘ-

ʶʪʴ ʚ ʤʝʞʘʭ ʫʟʛʦʜʞʝʥʥʷ ʟ ʦʨʛʘʥʘʤʠ ʉɽʉ. ʉʣʽʜ 

ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚ ɼʝʨʛʘʯʽʚʩʴʢʦʤʫ ʽ ɺʦʚʯʘʥʩʢɹʦʤʫ 

ʨʘʡʦʥʘʭ ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʚʦʜ ʥʘ ʦʢʨʝʤʠʭ ʚʦʜʦʟʘ-

ʙʦʨʘʭ ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ 1,29 ʽ 1,67 ʛ/ʜʤ3 ʽ ʞʦʨʩʪ-

ʢʽʩʪʴ ʜʦ 15,73 ʽ 15,38 ʤʤʦʣʴ/ʜʤ3 ʚʽʜʧʦʚʽʜʥʦ, ʫ 

ɹʘʣʘʢʣʽʡʩʴʢʦʤʫ, ɺʦʚʯʘʥʩʴʢʦʤʫ, ʏʫʛʫʾʚʩʴʢʦʤʫ 

ʨʘʡʦʥʘʭ ʚʤʽʩʪ ʟʘʣʽʟʘ ʫ ʚʦʜʘʭ ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ 

1,12-1,63 ʤʤʦʣʴ/ʜʤ3, ʫ ʐʝʚʯʝʥʢʽʚʩʴʢʦʤʫ ʨʘʡʦʥʽ 

ʜʦʩʷʛʘʻ ʚʝʣʠʯʠʥʠ 4,66 ʤʛ/ʜʤ3. ʋ ɹʘʣʘʢʣʽʡʩʴʢʦ-

ʤʫ ʨʘʡʦʥʽ ʧʦ ʦʢʨʝʤʠʭ ʧʨʦʙʘʭ, ʚʽʜʽʙʨʘʥʠʤ ʫ ʨʽʟ-

ʥʠʡ ʯʘʩ ʽ ʥʘ ʨʽʟʥʠʭ ʚʦʜʦʟʘʙʦʨʘʭ, ʫ ʚʠʩʦʢʠʭ ʢʽʣʴ-

ʢʦʩʪʷʭ ʧʨʠʩʫʪʥʽʡ ʪʠʪʘʥ (1,0 ʤʛ/ʜʤ3), ʩʚʠʥʝʮʴ 

(0,33 ʤʛ/ʜʤ3), ʬʪʦʨ (7 ʤʛ/ʜʤ3), ʙʦʨ (1,5-2,0 

ʤʛ/ʜʤ3) ʽ ʭʨʦʤ (0,06 ʤʛ/ʜʤ3), ʫ ɺʦʚʯʘʥʩʴʢʦʤʫ 

ʨʘʡʦʥʽ ï ʪʠʪʘʥ (0,5 ʤʛ/ʜʤ3), ʫ ɿʤʽʾʚʩʴʢʦʤʫ ʬʪʦʨ 

- (2,07 ʤʛ/ʜʤ3), ʫ ɼʚʦʨʽʯʘʥʩʴʢʦʤʫ ï ʘʣʶʤʽʥʽʡ 

(0,6 ʤʛ/ʜʤ3) ʽ ʩʚʠʥʝʮʴ (0,05 ʤʛ/ʜʤ3), ʫ ɼʝʨʛʘ-

ʯʚ̔ʩʢʦʤʫ ï ʬʪʦʨ (1,52 ʤʛ/ʜʤ3) ʽ ʙʨʦʤ (0,28 

ʤʛ/ʜʤ3), ʫ ʍʘʨʢʽʚʩʴʢʦʤʫ ï ʘʣʶʤʽʥʽʡ (4,01 

ʤʛ/ʜʤ3), ʬʪʦʨ (2 ʤʛ/ʜʤ3), ʙʨʦʤ (0,26 ʤʛ/ʜʤ3) ʽ 

ʙʦʨ (2 ʤʛ/ʜʤ3), ʫ ʏʫʛʫʾʚʩʴʢʦʤʫ ʨʘʡʦʥʽ ï ʩʚʠʥʝʮʴ 

(0,04 ʤʛ/ʜʤ3) ʽ ʙʨʦʤ (0,25-0,72 ʤʛ/ʜʤ3). ʆʢʨʝʤʽ 

ʚʠʧʘʜʢʦʚʽ ʧʽʜʚʠʱʝʥʥʷ ʭʽʤʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ 

ʤʦʞʥʘ ʟʚ'ʷʟʘʪʠ ʟ  ʟʘʙʨʫʜʥʝʥʥʷʤ ʟ ʧʦʚʝʨʭʥʽ. 

ɺʦʜʠ ʥʘ ʙʽʣʴʰʽʡ ʯʘʩʪʠʥʽ ʪʝʨʠʪʦʨʽʾ ʩʫʣʴʬʘ-

ʪʥʦ-ʛʽʜʨʦʢʘʨʙʦʥʘʪʥʽ (ɹʘʣʘʢʣʽʡʩʴʢʠʡ, ɹʦʛʦʜʫʭʽʚ-

ʩʴʢʠʡ, ɺʝʣʠʢʦ-ɹʫʨʣʫʮʴʢʠʡ, ɺʦʚʯʘʥʩʴʢʠʡ, ɼʚʦ-

ʨʽʯʘʥʩʴʢʠʡ, ɼʝʨʛʘʯʽʚʩʴʢʠʡ, ɿʦʣʦʯʽʚʩʴʢʠʡ, ʂʫʧ'-

ʷʥʩʴʢʠʡ, ʇʝʯʝʥʽʟʴʢʠʡ, ʍʘʨʢʽʚʩʴʢʠʡ, ʏʫʛʫʾʚʩʴ-

ʢʠʡ ʨʘʡʦʥʠ) ʘʙʦ ʩʫʣʴʬʘʪʥʽ (ɹʘʣʘʢʣʽʡʩʴʢʠʡ, ʏʫ-

ʛʫʾʚʩʴʢʠʡ ʽ ʐʝʚʯʝʥʢʽʚʩʴʢʠʡ ʨʘʡʦʥʠ) ʙʽʣʴʰ ʩʦ-

ʣʦʥʽ. ʄʽʥʝʨʘʣʽʟʘʮʽʷ ʚʦʜ ʥʘ ʪʝʨʠʪʦʨʽʾ ʙʽʣʴʰʦʩʪʽ 

ʨʘʡʦʥʽʚ ʧʽʜʚʠʱʫʻʪʴʩʷ ʜʦ 1,2-2,48 ʛ/ʜʤ3, ʟʘʛʘʣʴ-

ʥʘ ʞʦʨʩʪʢʽʩʪʴ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 3,87 ʤʤʦʣʴ/ʜʤ3 ʜʦ 

15,4 ʤʤʦʣʴ/ʜʤ3, ʥʘʡʯʘʩʪʽʰʝ ʧʝʨʝʙʫʚʘʻ ʚ ʤʝʞʘʭ 

10-13 ʤʤʦʣʴ/ʜʤ3. ʋ ʚʦʜʘʭ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʩʫʣʴ-

ʬʘʪʽʚ ʜʦ 516,8-938 ʤʛ/ʜʤ3. ɺʤʽʩʪ ʟʘʣʽʟʘ ʥʘʡʯʘʩ-

ʪʽʰʝ ʥʝ ʧʝʨʝʚʠʱʫʻ 0,5-0,72 ʤʛ/ʜʤ3, ʫ ɺʦʚʯʘʥʩʴ-

ʢʦʤʫ, ɹʘʣʘʢʣʽʡʩʴʢʦʤʫ, ʐʝʚʯʝʥʢʽʚʩʴʢʦʤʫ ʨʘʡʦ-

ʥʘʭ ʜʦʩʷʛʘʻ ʚʝʣʠʯʠʥ 1,08-2 ʤʛ/ʜʤ3. ʇʦ ʦʢʨʝʤʠʭ 

ʧʨʦʙʘʭ ʥʘ ʪʝʨʠʪʦʨʽʾ ɹʦʛʦʜʫʭʽʚʩʴʢʦʛʦ ʡ ʏʫʛʫʾʚ-

ʩʴʢʦʛʦ ʨʘʡʦʥʽʚ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʙʨʦʤʫ ï 0,22-0,25 

ʤʛ/ʜʤ3, ʫ ʇʝʯʝʥʽʟʴʢʦʤʫ ʨʘʡʦʥʽ ʩʚʠʥʮʶ ï 0,07 

ʤʛ/ʜʤ3, ʫ ʐʝʚʯʝʥʢʽʚʩʴʢʦʤʫ, ʏʫʛʫʾʚʩʴʢʦʤʫ ʽ 

ɼʚʦʨʽʯʘʥʩʴʢʦʤʫ ʨʘʡʦʥʘʭ ʘʣʶʤʽʥʽʶ ï 0,64-3,08 

ʤʛ/ʜʤ3. ʇʨʠ ʥʘʷʚʥʦʩʪʽ ʚʦʜ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʚʦʜʦ-

ʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ ʥʘ ʪʝʨʠʪʦʨʽʾ ʧʦʰʠʨʝʥʥʷ ʩʫʣʴ-

ʬʘʪʥʦ-ʛʽʜʨʦʢʘʨʙʦʥʘʪʥʠʭ ʚʦʜ ʤʦʞʝ ʚʠʢʦʨʠʩʪʘʪʠ-

ʩʷ ʜʣʷ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ. 

ʄʽʥʝʨʘʣʽʟʘʮʽʷ ʩʫʣʴʬʘʪʥʦ-ʭʣʦʨʠʜʥʠʭ ʚʦʜ 

(ɹʘʣʘʢʣʽʡʩʴʢʠʡ, ɼʚʦʨʽʯʘʥʩʴʢʠʡ ʽ ɹʦʨʦʚʩʴʢʠʡ 

ʨʘʡʦʥʠ) ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ 1,66-2,65 ʛ/ʜʤ3, 

ʟʘʛʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ ʟʙʽʣʴʰʫʻʪʴʩʷ ʜʦ 17,7-24,7 

ʤʤʦʣʴ/ʜʤ3. ʋ ʚʦʜʘʭ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʩʫʣʴʬʘʪʽʚ ʜʦ 

639-1107 ʤʛ/ʜʤ3, ʭʣʦʨʠʜʽʚ - 444,6 ʤʛ/ʜʤ3, ʙʨʦʤʫ 

ï 0,36-1,42 ʤʛ/ʜʤ3, ʚʤʽʩʪ ʟʘʣʽʟʘ ʟʤʽʥʶʻʪʴʩʷ ʚ 

ʤʝʞʘʭ 0,2-6,4 ʤʛ/ʜʤ3. ɺʦʜʠ ʧʨʘʢʪʠʯʥʦ ʥʝ ʧʨʠ-

ʜʘʪʥʽ ʜʣʷ ʛʦʩʧʦʜʘʨʩʴʢʦ-ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥ-

ʥʷ. 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʽ ʟʘʪʚʝʨ-

ʜʞʝʥʽ ʟʘʧʘʩʠ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʥʘ 9 ʨʦʜʦʚʠʱʘʭ: 

ɹʘʣʘʢʣʽʡʩʴʢʝ - 3 ʚʦʜʦʟʘʙʦʨʠ (ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ 

2), ɯʟʶʤʩʴʢʝ - 2 ʚʦʜʦʟʘʙʦʨʠ, ʂʫʧ'ʷʥʩʴʢʝ 3 ʚʦʜʦ-

ʟʘʙʦʨʠ, ɹʦʨʦʚʩʴʢʝ ʡ ɺʦʚʯʘʥʩʴʢʝ - ʧʦ 1 ʚʦʜʦʟʘ-

ʙʦʨʫ (ʚʩʽ ʚʦʜʦʟʘʙʦʨʠ ʚ ʨʦʙʦʪʽ), ɼʝʨʛʘʯʽʚʩʴʢʝ, 

ʃʝʙôʷʞʩʴʢʝ ʡ ʃʝʚʢʽʚʩʴʢʝ - ʧʦ 1 ʚʦʜʦʟʘʙʦʨʫ, ʷʢʽ 

ʥʝ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ, ʍʘʨʢʽʚʩʴʢʝ - ʧʨʘʮʶʻ 1.  

ʅʠʞʯʝ ʧʨʠʚʦʜʠʪʴʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʭʽʤʽʯ-

ʥʦʛʦ ʩʢʣʘʜʫ ʽ ʷʢʦʩʪʽ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʦʢʨʝʤʦ ʧʦ 

ʨʦʜʦʚʠɦ ʘʭ ʽ ʚʦʜʦʟʘʙʦʨʘʭ. 
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ɼʝʨʛʘʯʽʚʩʴʢʝ ʨʦʜʦʚʠʱʝ. ɺʦʜʦʟʘʙʽʨ ɼʝʨʛʘ-

ʯʽʚʩʴʢʠʡ ʨʦʟʪʘʰʦʚʘʥʠʡ ʫ ʟʦʥʽ ʧʦʰʠʨʝʥʥʷ ʛʽʜʨʦ-

ʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʠʭ ʢʘʣʴʮʽʻʚʦ-ʥʘʪʨʽʻʚʠʭ, 

ʩʫʣʴʬʘʪʥʦ-ʛʽʜʨʦʢʘʨʙʦʥʘʪʥʠʭ ʢʘʣʴʮʽʻʚʦ-

ʤʘʛʥʽʻʚʠʭ ʚʦʜ ʟ ʤʽʥʝʨʘʣʟ̔ʘʮʽʻʶ 0,84-1,16 ʛ/ʜʤ3. 

ɿʘ ʷʢʽʩʪʶ ʚʦʜʠ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʚʠʤʦʛʘʤ ɻʆʉʊ 

2874-82 çɺʦʜʘ ʧʠʪʴʝʚʘʷè ʟʘ ʚʠʥʷʪʢʦʤ ʟʘʛʘʣʴʥʦʾ 

ʞʦʨʩʪʢʦʩʪʽ ʚʦʜʠ, ʚʝʣʠʯʠʥʘ ʷʢʦʾ ʜʦʩʷʛʘʻ 7,48-

13,8 ʤʤʦʣʴ/ʜʤ3 ʽ ʧʽʜʚʠʱʝʥʦʛʦ ʚʤʽʩʪʫ ʟʘʣʽʟʘ ï 

0,4 ʤʛ/ʜʤ3. ɺʦʜʦʟʘʙʽʨ ʥʝ ʧʨʘʮʶʻ. 

ɺʦʚʯʘʥʩʴʢʝ ʨʦʜʦʚʠʱʝ, ʚʦʜʦʟʘʙʽʨ ɺʦʚʯʘʥʩʴ-

ʢʠʡ. ʋ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʦʜʦʟʘʙʦʨʫ ʚʽʜʙʫʚʘ-

ʻʪʴʩʷ ʟʤʽʥʘ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʚʽʜ 

ʛʽʜʨʦʢʘʨʙʦʥʘʪʥʦʛʦ ʢʘʣʴʮʽʻʚʦʛʦ, ʥʘʪʨʽʻʚʦʛʦ 

(1977-1988 ʨ.) ʜʦ ʛʽʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʦʛʦ 

ʢʘʣʴʮʽʻʚʦ-ʤʘʛʥʽʻʚʦ-ʥʘʪʨʽʻʚʦʛʦ ʡ ʛʽʜʨʦʢʘʨʙʦʥʘʪ-

ʥʦ-ʭʣʦʨʠʜʥʦʛʦ ʢʘʣʴʮʽʚ̒ʦ-ʥʘʪʨʽʻʚʦʛʦ (2005 ʨ.). 

ʅʝʟʥʘʯʥʦ ʟʙʽʣʴʰʫʻʪʴʩʷ ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʚʦʜ ʚʽʜ 

0,43 ʛ/ʜʤ3 (1977 ʨ.) ʜʦ 0,68-0,86 ʤʛ/ʜʤ3 (2005 ʨ.) 

ʽ ʟʘʛʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ ʚʽʜ 3,4-6,08 ʤʤʦʣʴ/ʜʤ3 

(1977-1990 ʨ.) ʜʦ 7,05-8,73 ʤʤʦʣʴ/ʜʤ3 (2005 ʨ.). 

ʗʢʽʩʪʴ ʚʦʜ ʟʘ ʚʤʽʩʪʦʤ ʙʽʣʴʰʦʩʪʽ ʭʽʤʽʯʥʠʭ ʢʦʤ-

ʧʦʥʝʥʪʽʚ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ɻʆʉʊ 2874-82 

çɺʦʜʘ ʧʠʪʴʝʚʘʷè ʘʙʦ ʧʝʨʝʙʫʚʘʻ ʚ ʤʝʞʘʭ ʫʟʛʦ-

ʜʞʝʥʥʷ ʟ ʦʨʛʘʥʘʤʠ ʉɽʉ ʟʘ ʚʠʥʷʪʢʦʤ ʙʝʨʠʣʽʶ, 

ʚʤʽʩʪ ʷʢʦʛʦ ʫ ʚʦʜʘʭ ʜʦʩʷʛʘʻ 0,04 ʤʛ/ʜʤ3. ɺʦʜʠ 

ʟʘʟʥʘʶʪʴ ʟʘʙʨʫʜʥʝʥʥʷ ʟ ʧʦʚʝʨʭʥʽ, ʧʨʦ ʱʦ ʩʚʽʜ-

ʯʠʪʴ ʚʠʩʦʢʘ ʦʢʠʩʣʶʚʘʥʽʩʪʴ - ʜʦ 5,55-6,56 

ʤʛʆ2/ʜʤ3 ʽ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʘʤʽʘʢʫ - ʜʦ 3 ʤʛ/ʜʤ3. 

ʍʘʨʢʽʚʩʴʢʝ ʨʦʜʦʚʠʱʝ, ʚʦʜʦʟʘʙʽʨ ʂʫʨʷʟʴʢʠʡ 

(ʅ. ʩʪ. 10). ɺʦʜʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʚʦʜʦʟʘʙʦʨʫ ʩʪʨʦ-

ʢʘʪʦʛʦ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ: ʛʽʜʨʦʢʘʨʙʦʥʘʪʥʦ-

ʩʫʣʴʬʘʪʥʽ, ʩʫʣʴʬʘʪʥʦ-ʛʽʜʨʦʢʘʨʙʦʥʘʪʥʽ, ʛʽʜʨʦʢʘ-

ʨʙʦʥʘʪʥʦ-ʭʣʦʨʠʜʥʽ ʧʝʨʝʚʘʞʥʦ ʢʘʣʴʮʽʻʚʦ-

ʤʘʛʥʽʻʚʽ, ʥʘʪʨʽʻʚʦ-ʢʘʣʴʮʽʻʚʽ. ʄʽʥʝʨʘʣʽʟʘʮʽʷ ʚʦʜ 

ʟʤʽʥʶʻʪʴʩʷ ʚ ʤʝʞʘʭ 0,72-1,35 ʛ/ʜʤ3. ɺ 1969-

1971 ʨ. ʟʘʛʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ ʚʦʜ ʜʦʩʷʛʘʣʘ 8,49-

15,8 ʤʤʦʣʴ/ʜʤ3, ʫ ʥʘʩʪʫʧʥʽ ʨʦʢʠ ʚʢʣʶʯʥʦ ʜʦ 

2002 ʨ. ʚʝʣʠʯʠʥʘ ʟʘʛʘʣʴʥʦʾ ʞʦʨʩʪʢʦʩʪʽ ʢʦʣʠʚʘ-

ʣʘʩʷ ʚ ʤʝʞʘʭ 5,4-6,0 ʤʤʦʣʴ/ʜʤ3. ʗʢʽʩʪʴ ʚʦʜ ʟʘ-

ʜʦʚʦʣʴʥʷʻ ʚʠʤʦʛʠ ɻʆʉʊ 2874-82 çɺʦʜʘ ʧʠʪʴ-

ʝʚʘʷè ʘʙʦ ʧʝʨʝʙʫʚʘʻ ʚ ʤʝʞʘʭ ʫʟʛʦʜʞʝʥʥʷ ʟ ʦʨ-

ʛʘʥʘʤʠ ʉɽʉ ʟʘ ʚʠʥʷʪʢʦʤ ʤʦʞʣʠʚʦʛʦ ʟʙʽʣʴʰʝʥʥʷ 

ʚʤʽʩʪʫ ʘʣʶʤʽʥʽʶ ʜʦ 4,01 ʤʛ/ʜʤ3. ɺʦʜʠ ʧʽʜʜʘ-

ʶʪʴʩʷ ʧʦʚʝʨʭʥʝʚʦʤʫ ʟʘʙʨʫʜʥʝʥʥʶ, ʧʨʦ ʱʦ ʩʚʽ-

ʜʯʠʪʴ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʘʤʽʘʢʫ - ʜʦ 2-2,2 ʤʛ/ʜʤ3 ʽ 

ʧʨʠʩʫʪʥʽʩʪʴ ʬʝʥʦʣʽʚ ʚ ʦʢʨʝʤʠʭ ʧʨʦʙʘʭ. 

ɺʦʜʦʟʘʙʽʨ ʇʦʢʦʪʠʣʽʚʩʴʢʠʡ ʧʝʨʝʙʫʚʘʻ ʚ ʟʦʥʽ 

ʧʦʰʠʨʝʥʥʷ ʛʽʜʨʦʢʘʨʙʦʥʘʪʥʠʭ ʥʘʪʨʽʻʚʠʭ, ʥʘʪʨʽʻ-

ʚʦ-ʢʘʣʴʮʽʻʚʠʭ ʚʦʜ ʟ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ 0,57-0,58 

ʛ/ʜʤ3 ʽ ʟʘʛʘʣʴʥʦʶ ʞʦʨʩʪʢʽʩʪʶ 3,46-6,6 

ʤʤʦʣʴ/ʜʤ3. ɿʘ ʷʢʽʩʪʶ ʚʦʜʠ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʚʠ-

ʤʦʛʘʤ ɻʆʉʊ 2874-82 çɺʦʜʘ ʧʠʪʴʝʚʘʷè ʟʘ ʚʠʥʷʪ-

ʢʦʤ ʧʽʜʚʠʱʝʥʦʛʦ ʚʤʽʩʪʫ ʟʘʣʽʟʘ ï 0,72-1,2 ʤʛ/ʜʤ3. 

ʫ ʚʦʜʘʭ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʙʦʨʫ ï 2,02 ʤʛ/ʜʤ3. ɺʦʜʦ-

ʟʘʙʽʨ ʥʝ ʧʨʘʮʶʻ. 

ʃʝʙôʷʞʩʴʢʝ ʨʦʜʦʚʠʱʝ, ʜʣ̔ʷʥʢʘ 

ʃʝʙôʷʞʩʴʢʘ. ʊʠʧ ʚʦʜʠ ʥʘ ʜʽʣʷʥʮʽ ʟʤʽʥʶʻʪʴʩʷ 

ʚʽʜ ʛʽʜʨʦʢʘʨʙʦʥʘʪʥʦʛʦ ʢʘʣʴʮʽʻʚʦʛʦ ʜʦ ʩʫʣʴʬʘʪ-

ʥʦ-ʛʽʜʨʦʢʘʨʙʦʥʘʪʥʦʛʦ ʡ ʩʫʣʴʬʘʪʥʦʛʦ ʥʘʪʨʽʻʚʦ-

ʢʘʣʴʮʽʻʚʦʛʦ. ʄʽʥʝʨʘʣʽʟʘʮʽʷ ʚʦʜ ʟʤʽʥʶʻʪʴʩʷ ʚ 

ʰʠʨʦʢʠʭ ʤʝʞʘʭ ʚʽʜ 0,28 ʛ/ʜʤ3 ʜʦ 1,38 ʤʛ/ʜʤ3, 

ʟʘʛʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ ʧʝʨʝʙʫʚʘʻ ʚ ʤʝʞʘʭ 2,91-

10,3 ʤʤʦʣʴ/ʜʤ3, ʚʤʽʩʪ ʟʘʣʽʟʘ ʩʪʘʥʦʚʠʪʴ 0,2-0,72 

ʤʛ/ʜʤ3. ɿʘ ʷʢʽʩʪʶ ʚʦʜʠ ʟʘ ʙʽʣʴʰʽʩʪʶ ʢʦʤʧʦʥʝʥ-

ʪʽʚ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ɻʆʉʊ 2874-82 çɺʦʜʘ 

ʧʠʪʴʝʚʘʷè ʘʙʦ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʤʝʞʘʭ ʫʟʛʦʜʞʝʥʥʷ 

ʟ ʦʨʛʘʥʘʤʠ ʉɽʉ ʟʘ ʚʠʥʷʪʢʦʤ ʧʽʜʚʠʱʝʥʦʛʦ ʚʤʽʩ-

ʪʫ ʩʫʣʴʬʘʪʽʚ ï ʜʦ 516,8-597,3 ʤʛ/ʜʤ3, ʘʣʶʤʽʥʽʶ 

- -ʜʦ 1,89-3,08 ʤʛ/ʜʤ3. ɺʦʜʦʟʘʙʽʨ ʥʝ ʧʨʘʮʶʻ. 

ɹʘʣʘʢʣʽʡʩʴʢʝ ʨʦʜʦʚʠʱʝ, ʚʦʜʦʟʘʙʽʨ ʇʝʨʚʦ-

ʤʘʡʩʴʢʠʡ. ɺ 1965-1967 ʨ. ʥʘ ʚʦʜʦʟʘʙʦʨʽ ʚʦʜʠ 

ʙʫʣʠ ʛʽʜʨʦʢʘʨʙʦʥʘʪʥʦʛʦ ʢʘʣʴʮʽʻʚʦʛʦ ʩʢʣʘʜʫ ʟ 

ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ 0,26-0,30 ʛ/ʜʤ3 ʽ ʟʘʛʘʣʴʥʦʶ ʞʦʨ-

ʩʪʢʽʩʪʶ 2,58-2,75 ʤʛ/ʜʤ3. ɿʘ ʷʢʽʩʪʶ ʚʦʜʠ ʟʘʜʦ-

ʚʦʣʴʥʷʣʠ ʚʠʤʦʛʘʤ ɻʆʉʊ 2874-82 ʟʘ ʚʠʥʷʪʢʦʤ 

ʧʽʜʚʠʱʝʥʦʛʦ ʚʤʽʩʪʫ ʟʘʣʽʟʘ ï 0,5-1,0 ʤʛ/ʜʤ3 ʽ 

ʙʨʦʤʫ, ʚʝʣʠʯʠʥʘ ʷʢʦʛʦ ʧʦ ʦʢʨʝʤʠʭ ʧʨʦʙʘʭ ʜʦʩʷ-

ʛʘʣʘ 0,5 ʤʛ/ʜʤ3.  

ɺ 1975, 1994 ʨ. ʭʽʤʽʯʥʠʡ ʩʢʣʘʜ ʚʦʜ ʟʤʽʥʠʚ-

ʩʷ ʥʘ ʩʫʣʴʬʘʪʥʦ-ʛʽʜʨʦʢʘʨʙʦʥʘʪʥʠʡ ʢʘʣʴʮʽʻʚʠʡ, 

ʢʘʣʴʮʽʚ̒ʦ-ʥʘʪʨʽʻʚʠʡ. ɺ 1994 ʨ. ʤʽʥʝʨʘʣʽʟʘʮʽʷ 

ʚʦʜʠ ʚ ʩʚʝʨʜʣʦʚʠʥʽ 3 ʟʙʽʣʴʰʠʣʘʩʷ ʜʦ 1,78 

ʤʛ/ʜʤ3, ʟʘʛʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ - ʜʦ 15,4 ʤʤʦʣʴ/ʜʤ3, 

ʚʤʽʩʪ ʟʘʣʽʟʘ ï ʜʦ 2,0 ʤʛ/ʜʤ3, ʩʫʣʴʬʘʪʽʚ ï ʜʦ 639,7 

ʤʛ/ʜʤ3. ɺ 1997 ʨ. ʚ ʮʽʡ ʞʝ ʩʚʝʨʜʣʦʚʠʥʽ ʷʢʽʩʪʴ 

ʚʦʜʠ ʧʦʢʨʘʱʠʣʘʩʷ, ʤʽʥʝʨʘʣʽʟʘʮʽʷ ʟʥʠʟʠʣʘʩʷ ʜʦ 

0,52 ʤʛ/ʜʤ3, ʟʘʛʘʣʴʥʘ ʞʦʨʩʪʢʽʩʪʴ ï ʜʦ 6,56 

ʤʤʦʣʴ/ʜʤ3, ʚʤʽʩʪ ʩʫʣʴʬʘʪʽʚ ï ʜʦ 103 ʤʛ/ʜʤ3, ʟʘ-

ʣʽʟʘ ï ʜʦ 0,31 ʤʛ/ʜʤ3, ʫ ʚʦʜʘʭ ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩ-

ʪʫ ʙʨʦʤʫ ï 0,58 ʤʛ/ʜʤ3. ɺʦʜʠ ʟʘ ʷʢʽʩʪʶ ʘʙʦ ʚʽʜ-

ʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ɻʆʉʊ 2874-82 ʘʙʦ ʧʝʨʝʙʫ-

ʚʘʶʪʴ ʫ ʤʝʞʘʭ ʫʟʛʦʜʞʝʥʥʷ ʟ ʦʨʛʘʥʘʤʠ ʉɽʉ. 

ɺʦʜʠ ʧʽʜʜʘʶʪʴʩʷ ʧʦʚʝʨʭʥʝʚʦʤʫ ʟʘʙʨʫʜʥʝʥʥʶ, 

ʦʢʠʩʣʶʚʘʥʽʩʪʴ ʚʦʜ ʥʘ ʪʝʨʠʪʦʨʽʾ ʚʦʜʦʟʘʙʦʨʫ ʤʦ-

ʞʝ ʟʙʽʣʴʰʫʚʘʪʠʩʷ ʜʦ 3,6-4,6 ʤʛʆ2/ʜʤ3, ʚʤʽʩʪ 

ʘʤʽʘʢʫ ï ʜʦ 1,8 ʤʛ/ʜʤ3. 

ʅʘ ʉʘʚʠʥʩʴʢʦʤʫ ʚʦʜʦʟʘʙʦʨʽ ʚʦʜʠ ʟʤʽʰʘʥʦʛʦ 

ʩʢʣʘʜʫ, ʧʝʨʝʚʘʞʥʦ ʛʽʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʭʣʦʨʠʜʥʦ-

ʩʫʣʴʬʘʪʥʽ ʢʘʣʴʮʽʻʚʦ-ʥʘʪʨʽʻʚʽ ʟ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ 

ʜʦ 1,0 ʛ/ʜʤ3 ʽ ʟʘʛʘʣʴʥʦʶ ʞʦʨʩʪʢʽʩʪʶ ʜʦ 7,0 

ʤʤʦʣʴ/ʜʤ3. ɿʘ ʷʢʽʩʪʶ ʚʦʜʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦ-

ʛʘʤ ɻʆʉʊ 2874-82 çɺʦʜʘ ʧʠʪʴʝʚʘʷè. ʋ ʚʦʜʘʭ 

ʧʽʜʚʠʱʝʥʠʡ ʚʤʽʩʪ ʙʨʦʤʫ ï 0,34 ʤʛ/ʜʤ3. 

ʅʘ ɻʫʩʘʨʽʚʩʴʢʽʡ ʜʽʣʷʥʮ ̔ ʚʦʜʠ ʩʫʣʴʬʘʪʥʦ-

ʛʽʜʨʦʢʘʨʙʦʥʘʪʥʽ ʢʘʣʴʮʽʻʚʦ-ʥʘʪʨʽʻʚʽ ʟ ʤʽʥʝʨʘʣʽ-

ʟʘʮʽʻʶ 1,02 ʛ/ʜʤ3 ʽ ʟʘʛʘʣʴʥʦʶ ʞʦʨʩʪʢʽʩʪʶ 9,3 

ʤʤʦʣʴ/ʜʤ3, ʚʤʽʩʪ ʟʘʣʽʟʘ ʩʪʘʥʦʚʠʪʴ 0,5 ʤʛ/ʜʤ3. 

ʗʢʽʩʪʴ ʚʦʜ ʘʙʦ ʚʽʜʧʦʚʜ̔ʘʻ ʚʠʤʦʛʘʤ ɻʆʉʊ 2874-

82 çɺʦʜʘ ʧʠʪʴʝʚʘʷè ʘʙʦ ʧʝʨʝʙʫʚʘʻ ʚ ʤʝʞʘʭ ʫʟ-

ʛʦʜʞʝʥʥʷ ʟ ʦʨʛʘʥʘʤʠ ʉɽʉ. ɼʽʣʷʥʢʘ ʥʝ ʝʢʩʧʣʫʘ-

ʪʫʻʪʴʩʷ. 
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ʅʘ ʃʝʚʢʽʚʩʴʢʦʤʫ ʨʦʜʦʚʠʱʽ (ʜʽʣʷʥʢʘ ʃʝʚʢʽʚ-

ʩʴʢʘ) ʚʦʜʠ ʛʽʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʽ ʥʘʪʨʽʻʚʦ-

ʢʘʣʴʮʽʻʚʽ ʟ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ 0,54 ʛ/ʜʤ3 ʽ ʟʘʛʘʣʴ-

ʥʦʶ ʞʦʨʩʪʢʽʩʪʶ 3,86 ʤʛ/ʜʤ3, ʟʘ ʷʢʽʩʪʶ ʚʽʜʧʦʚʽ-

ʜʘʶʪʴ ʚʠʤʦʛʘʤ ɻʆʉʊ 2874-82 çɺʦʜʘ ʧʠʪʴʝʚʘʷè. 

ɼʽʣʷʥʢʘ ʥʝ ʝʢʩʧʣʫʘʪʫʻʪʴʩʷ. 

ʅʘ ɯʟʶʤʩʴʢʦʤʫ ʨʦʜʦʚʠʱʽ (ʚʦʜʦʟʘʙʦʨʠ ɯʟʶʤ-

ʩʴʢʠʡ 1, ʉʠʥʠʯʘʥʩʢʠʡ) ʚʦʜʠ ʧʝʨʝʚʘʞʥʦ ʛʽʜʨʦʢʘ-

ʨʙʦʥʘʪʥʽ ʢʘʣʴʮʽʻʚʽ, ʥʘʪʨʽʻʚʦ-ʢʘʣʴʮʽʻʚʽ, ʢʘʣʴʮʽʻ-

ʚʦ-ʥʘʪʨʽʻʚʽ, ʨʽʜʰʝ ʛʽʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʽ ʡ 

ʩʫʣʴʬʘʪʥʦ-ʛʽʜʨʦʢʘʨʙʦʥʘʪʥʽ ʢʘʣʴʮʽʻʚʽ, ʢʘʣʴʮʽʻʚʦ-

ʥʘʪʨʽʻʚʽ ʟ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ 0,26-0,63 ʛ/ʜʤ3 ʽ ʟʘʛʘ-

ʣʴʥʦʶ ʞʦʨʩʪʢʽʩʪʶ 1,91-6,6 ʤʤʦʣʴ/ʜʤ3. ʋ ʧʨʦ-

ʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʤʽʥʠ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʧʽʜʟʝ-

ʤʥʠʭ ʚʦʜ ʧʨʘʢʪʠʯʥʦ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ. ɿʘ ʷʢʽʩ-

ʪʶ ʚʦʜʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʚʠʤʦʛʘʤ ɻʆʉʊ 2874-82 

çɺʦʜʘ ʧʠʪʴʝʚʘʷè ʟʘ ʚʠʥʷʪʢʦʤ ʟʘʣʽʟʘ ʷʢʝ ʧʨʠ ʬʦ-

ʥʦʚʦʤʫ ʚʤʽʩʪʽ 0,1-0,3 ʤʛ/ʜʤ3 ʚ ʦʢʨʝʤʽ ʨʦʢʠ ʤʦʞʝ 

ʧʽʜʚʠʱʫʚʘʪʠʩʷ ʜʦ 1,2-1,63 ʤʛ/ʜʤ3, ʚʠʩʦʢʘ ʦʢʠʩ-

ʣʶʚʘʥʽʩʪʴ ʚʦʜ, ʱʦ ʧʽʜʥʽʤʘʻʪʴʩʷ ʽʥʦʜʽ ʜʦ 3,52-10 

ʤʛʆ2/ʜʤ3, ʚʢʘʟʫʻ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʨʫʜʥʝʥʥʷ ʟ 

ʧʦʚʝʨʭʥʽ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ. 

ʅʘ ʂʫʧ'ʷʥʩʴʢʦʤʫ ʨʦʜʦʚʠʱʽ (ɻʦʣʫʙʽʚʩʴʢʠʡ, 

ʃʽʚʦʙʝʨʝʞʥʠʡ, ʂʦʚʰʘʨʽʚʩʴʢʠʡ ʚʦʜʦʟʘʙʦʨʠ) ʚʦ-

ʜʠ ʩʪʨʦʢʘʪʦʛʦ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ: ʛʽʜʨʦʢʘʨʙʦʥʘʪ-

ʥʽ, ʛʽʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʩʫʣʴʬʘʪʥʽ, ʩʫʣʴʬʘʪʥʦ-

ʛʽʜʨʦʢʘʨʙʦʥʘʪʥʽ ʽ ʛʽʜʨʦʢʘʨʙʦʥʘʪʥʦ-ʭʣʦʨʠʜʥʽ 

ʢʘʣʴʮʽʻʚʽ, ʢʘʣʴʮʽʻʚʦ-ʥʘʪʨʽʻʚʽ. ʄʽʥʝʨʘʣʽʟʘʮʽʷ ʚʦʜ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 0,28-0,83 ʛ/ʜʤ3, ʟʘʛʘʣʴʥʘ 

ʞʦʨʩʪʢʽʩʪʴ ï 2,9-9,0 ʤʤʦʣʴ/ʜʤ3. ɿʘ ʷʢʽʩʪʶ ʚʦʜʠ 

ʘʙʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʚʠʤʦʛʘʤ ɻʆʉʊ 2874-82 

çɺʦʜʘ ʧʠʪʴʝʚʘʷè ʘʙʦ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʤʝʞʘʭ ʫʟ-

ʛʦʜʞʝʥʥʷ ʟ ʦʨʛʘʥʘʤʠ ʉɽʉ ʟʘ ʚʠʥʷʪʢʦʤ ʚʠʩʦʢʦʛʦ 

ʚʤʽʩʪʫ ʥʘ ʃʽʚʦʙʝʨʝʞʥʽʡ ʜʽʣʷʥʮʽ ʟʘʣʽʟʘ ʜʦ 1,14 

ʤʛ/ʜʤ3, ʘʣʶʤʽʥʽʶ ï 1,84 ʤʛ/ʜʤ3, ʫ ʚʦʜʘʭ ʚʠʩʦ-

ʢʠʡ ʚʤʽʩʪ ʢʦʙʘʣʴʪʫ ï 0,3 ʤʛ/ʜʤ3 ʽ ʥʘ ʂʦʚʰʘʨʽʚ-

ʩʴʢʽʡ ʜʽʣʷʥʮʽ ʫ ʚʦʜʘʭ ʚʠʩʦʢʠʡ ʚʤʽʩʪ ʢʦʙʘʣʴʪʫ ï 

0,3 ʤʛ/ʜʤ3 ʽ ʙʨʦʤʫ ï 0,23 ʤʛ/ʜʤ3. 

ʅʘ ɹʦʨʦʚʩʴʢʦʤʫ ʨʦʜʦʚʠʱʽ, ʚʦʜʦʟʘʙʽʨ ɹʦ-

ʨʦʚʩʴʢʠʡ, ʚʦʜʠ ʛʽʜʨʦʢʘʨʙʦʥʘʪʥʦʛʦ ʢʘʣʴʮʽʻʚʦʛʦ 

ʩʢʣʘʜʫ ʟ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ 0,25 ʛ/ʜʤ3 ʽ ʟʘʛʘʣʴʥʦʶ 

ʞʦʨʩʪʢʽʩʪʶ 2,63 ʤʤʦʣʴ/ʜʤ3. ʗʢʽʩʪʴ ʚʦʜ ʟʘ ʙʽʣʴ-

ʰʽʩʪʶ ʢʦʤʧʦʥʝʥʪʽʚ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ɻʆʉʊ 

2874-82 çɺʦʜʘ ʧʠʪʴʝʚʘʷè ʟʘ ʚʠʥʷʪʢʦʤ ʚʤʽʩʪʫ 

ʜʝʷʢʠʭ ʤʽʢʨʦʢʦʤʧʦʥʝʥʪʽʚ: ʪʠʪʘʥʫ ʡ ʤʘʨʛʘʥʮʶ - 

ʧʦ 0,107 ʤʛ/ʜʤ3, ʮʠʥʢʫ ï 1,07 ʤʛ/ʜʤ3, ʢʘʜʤʽʶ ï 

1,07 ʤʛ/ʜʤ3. 

ɺ ʮʽʣʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʮʝʥʪʨʘ-

ʣʽʟʦʚʘʥʽ ʚʦʜʦʟʘʙʦʨʠ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʛʦʩʧʦʜʘʨʯʝ - 

ʧʠʪʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʦʨʛʘʥʽʟʦʚʘʥʽ ʫ ʚʩʽʭ ʨʘʡʦʥ-

ʥʠʭ ʮʝʥʪʨʘʭ ʽ ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘ-

ʩʪʽ ʚ 70-80 ʨʦʢʘʭ ʍʍ ʩʪʦʨʽʯʯʷ. ʗʢʽʩʪʴ ʚʦʜʠ ʙʘ-

ʛʘʪʴʦʭ ʟ ʚʦʜʦʟʘʙʦʨʽʚ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ɼʝ-

ʨʞʩʪʘʥʜʘʨʪʫ "ɺʦʜʘ ʧʠʪʥʘ", ʘ ʪʠʤ ʙʽʣʴʰʝ ʞʦʨʩʪ-

ʢʠʤ ʧʨʘʚʠʣʘʤ ʋʢʨʘʾʥʠ (ɼʝʨʞʉʘʥʇʽʅ 383-97) 

ʘʙʦ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʤʝʞʘʭ ʫʟʛʦʜʞʝʥʥʷ ʟ ʦʨʛʘʥʘ-

ʤʠ ʉɽʉ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʚʠʧʨʘʚʜʘʥʝ ʽ ʥʝʦʙʭʽʜʥʝ 

ʧʨʦʚʝʜʝʥʥʷ ʛʣʠʙʦʢʠʭ ʜʦʩʣʽʜʞʝʥʴ (ʤʦʥʽʪʦʨʠʥʛ 

ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʚʦʜʠ, ʚʠʟʥʘʯʝʥʥʷ ʜʞʝʨʝʣ ʟʘ-

ʙʨʫʜʥʝʥʥʷ, ʧʦʰʫʢʠ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʜʞʝʨʝʣ ʚʦ-

ʜʦʧʦʩʪʘʯʘʥʥʷ). ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʩʪʘʥʫ ʧʠʪʥʠʭ 

ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʥʘ ʧʝʨʩʧʝʢʪʠʚʫ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʚʠ-

ʷʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʪʝʥʜʝʥʮʽʡ ʟʤʽʥʠ ʾʭ ʷʢʦʩʪʽ, 

ʤʦʞʣʠʚʝ ʣʠʰʝ ʟʘ ʫʤʦʚʠ ʙʘʛʘʪʦʨʽʯʥʦʛʦ ʤʦʥʽʪʦ-

ʨʠʥʛʫ ʨʽʚʥʽʚ, ʚʦʜʦʚ̔ ʜʙʦʨʫ ʪʘ ʷʢʦʩʪʽ ʧʽʜʟʝʤʥʠʭ 

ʚʦʜ. ɺʚʝʜʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʤʘʻ ʦʩʦʙʣʠʚʝ ʟʥʘ-

ʯʝʥʥʷ ʜʦʷ ʧʠʪʥʠʭ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ 

ʚʦʥʠ ʩʭʠʣʴʥʽ ʜʦ ʥʘʡʙʽʣʴʰʠʭ ʟʤʽʥ ʷʢ ʫ ʷʢʽʩʥʦʤʫ, 

ʪʘʢ ʽ ʚ ʢʽʣʴʢʽʩʥʦʤʫ ʚʽʜʥʦʰʝʥʥʷʭ. ʎʽʣʝʩʧʨʷʤʦ-

ʚʘʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʠʭ ʤʦʥʽʪʦʨʠʥʛʫ ʧʠʪʥʠʭ 

ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʥʘʜʘʩʪʴ ʟʤʦʛʫ ʽʩʪʦʪʥʦ ʧʽʜʚʠʱʠʪʠ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟ 

ʨʦʟʚʠʪʢʫ ʨʝʩʫʨʩʽʚ ʧʠʪʥʠʭ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʽ ʚʽʨʦ-

ʛʽʜʥʽʩʪʴ ʾʭ ʨʝʟʫʣʴʪʘʪʽʚ. 
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ɸʅɸʃɯɿ ʉʊɸʅʋ ʆɹɺʆɼʅɽʅʅʗ ʉɺɽʈɼʃʆɺʀʅ ʊɸ ʇʆʂʃɸɼɯɺ ʅɸ ʂʆʈʆɹʆʏʂʀʅʉʔʂʆʄʋ 

ʈʆɼʆɺʀʑɯ ʅɸ ʆʉʅʆɺɯ ʇʈʆʄʀʉʃʆɺʆ-ɻɯɼʈʆɻɽʆʃʆɻɯʏʅʀʍ ɼʆʉʃɯɼɾɽʅʔ 
 

ɼʘʥʽ ʨʦʟʨʦʙʢʠ ʂʦʨʦʙʦʯʢʠʥʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʧʦʢʘʟʘʣʠ ʚʝʣʠʢʫ ʨʽʟʥʠʮʶ ʤʽʞ ʬʘʢʪʠʯʥʠʤʠ ʪʘ ʟʘʪʚʝʨʜʞʝʥʠʤʠ ʟʘʧʘʩʘʤʠ 

ʛʘʟʫ. ʅʘ ʦʩʥʦʚʽ ʧʨʦʚʝʜʝʥʠʭ ʧʨʦʤʠʩʣʦʚʦ-ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʨʦʙʣʝʥʦ ʘʥʘʣʽʟ ʩʪʘʥʫ ʦʙʚʦʜʥʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʪʘ ʧʦʢʣʘ-

ʜʽʚ ʂʦʨʦʙʦʯʢʠʥʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ. ɺʩʪʘʥʦʚʣʝʥʦ ʱʦ ʙʽʣʴʰʽʩʪʴ ʩʚʝʨʜʣʦʚʠʥ ʧʨʘʮʶʶʪʴ ʚ ʫʤʦʚʘʭ ʦʙʚʦʜʥʝʥʥʷ. ʅʘʜʘʥʦ ʨʝʢʦʤʝʥʜʘ-

ʮʽʾ ʱʦʜʦ ʧʨʦʚʝʜʝʥʥʷ ʢʘʧʽʪʘʣʥɹʦʛʦ ʨʝʤʦʥʪʫ ʫ ʩʚʝʨʜʣʦʚʠʥʘʭ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʨʦʤʠʩʣʦʚʦ-ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʦʙʚʦʜʥʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ, ʩʫʧʫʪʥʽ ʧʣʘʩʪʦʚʽ ʚʦʜʠ. 

ɺ.ɺ. ʉʘʤʦʡʣʦʚ. ɸʅɸʃʀɿ ʉʆʉʊʆʗʅʀʗ ʆɹɺʆɼʅɽʅʀʗ ʉʂɺɸɾʀʅ ʅɸ ʂʆʈʆɹʆʏʂʀʅʉʂʆʄ ʄɽʉʊʆʈʆɾɼɽ-

ʅʀʀ ʅɸ ʆʉʅʆɺɸʅʀʀ ʇʈʆʄʓʉʃʆɺʆ-ɻʀɼʈʆɻɽʆʃʆɻʀʏɽʉʂʀʍ ʀʉʉʃɽɼʆɺɸʅʀʁ. ɼʘʥʥʳʝ ʨʘʟʨʘʙʦʪʢʠ ʂʦʨʦʙʦʯ-

ʢʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦʢʘʟʘʣʠ ʙʦʣʴʰʫʶ ʨʘʟʥʠʮʫ ʤʝʞʜʫ ʬʘʢʪʠʯʝʩʢʠʤʠ ʠ ʫʪʚʝʨʞʜʝʥʥʳʤʠ ʟʘʧʘʩʘʤʠ ʛʘʟʘ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʧʨʦʚʝʜʝʥʥʳʭ ʧʨʦʤʳʩʣʦʚʦ-ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʜʝʣʘʥ ʘʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʦʙʚʦʜʥʝʥʠʷ ʩʢʚʘʞʠʥ ʠ ʟʘʣʝʞʝʡ ʂʦʨʦ-

ʙʦʯʢʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʋʩʪʘʥʦʚʣʝʥʦ ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʩʢʚʘʞʠʥ ʵʢʩʧʣʫʘʪʠʨʫʶʪʩʷ ʚ ʫʩʣʦʚʠʷʭ ʦʙʚʦʜʥʝʥʠʷ. ʇʨʝʜʣʦʞʝ-

ʥʳ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʧʨʦʚʝʜʝʥʠʶ ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ ʚ ʩʢʚʘʞʠʥʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʦʤʳʩʣʦʚʦ-ʛʠʜʨʦʛʝʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʙʚʦʜʥʝʥʠʝ ʩʢʚʘʞʠʥ, ʧʦʧʫʪʥʳʝ ʧʨʦʤʳʩʣʦʚʳʝ ʚʦʜʳ. 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʘ ʘʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩ-

ʣʽʜʞʝʥʴ. ʂʦʨʦʙʦʯʢʠʥʩʴʢʝ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʝ ʨʦ-

ʜʦʚʠʱʝ ʨʦʟʪʘʰʦʚʘʥʦ ʚ ʧʽʚʥʽʯʥʽʡ ʙʦʨʪʦʚʽʡ ʟʦʥʽ 

ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʾ ʟʘʧʘʜʠʥʠ (ɼɼɿ) ʽ ʧʨʠʫ-

ʨʦʯʝʥʦ ʜʦ ʉʪʘʨʦʧʦʢʨʦʚʩʴʢʦ-ʃʝʙ'ʷʞʠʥʩʴʢʦʛʦ 

ʚʘʣʫ, ʷʢʠʡ ʻ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʠʤ ʟʘʢʽʥʯʝʥʥʷʤ 

ʟʥʘʯʥʦʾ ʃʝʙ'ʷʞʠʥʩʴʢʦ-ʂʨʫʛʣʷʢʽʚʩʴʢʦʾ ʟʦʥʠ, ʚʠ-

ʪʷʛʥʫʪʦʾ ʚʟʜʦʚʞ ʧʽʚʥʽʯʥʦʛʦ ʙʦʨʪʫ ʟʘʧʘʜʠʥʠ ʽ 

ʧʽʚʥʽʯʥʠʭ ʦʢʦʣʠʮʴ ɼʦʥʙʘʩʫ. ɺ ʢʘʤ'ʷʥʦʚʫʛʽʣʴʥʠʭ 

ʚʽʜʢʣʘʜʘʭ ʂʦʨʦʙʦʯʢʠʥʩʴʢʘ ʧʣʦʱʘ ʦʙ'ʻʜʥʫʻ ʪʨʠ 

ʩʢʣʝʧʽʥʥʷ, ʷʢʽ ʥʘʭʠʣʝʥʽ ʟ ʧʽʚʥʦʯʽ ʜʦ ʻʜʠʥʦʛʦ 

ʨʦʟʨʠʚʥʦʛʦ ʧʦʨʫʰʝʥʥʷ. ʎʝ (ʟ ʟʘʭʦʜʫ ʥʘ ʩʭʽʜ) ï 

ʈʪʠʱʝʚʩʴʢʝ, ʂʦʨʦʙʦʯʢʠʥʩʴʢʝ, ʃʝʙ'ʷʞʠʥʩʴʢʝ.  

ɿʘ ʜʘʥʠʤʠ ʚʠʧʨʦʙʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʽ ʤʘ-

ʪʝʨʽʘʣʽʚ ʧʨʦʤʠʩʣʦʚʦ-ʛʝʦʬʽʟʠʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʠ ʨʦʟʨʽʟʫ ʚʩʪʘʥʦʚʣʝʥʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʤʦʩʢʦʚ-

ʩʴʢʦʛʦ ʽ ʙʘʰʢʠʨʩʴʢʦʛʦ ʷʨʫʩʽʚ ʩʝʨʝʜʥʴʦʛʦ ʢʘʨʙʦ-

ʥʫ, ʩʝʨʧʫʭʽʚʩʴʢʦʛʦ ʽ ʚʽʟʝʡʩʴʢʦʛʦ ʷʨʫʩʽʚ ʥʠʞʥʴʦ-

ʛʦ ʢʘʨʙʦʥʫ ʽ ʬʫʥʜʘʤʝʥʪʫ. ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ ʢʦʣʝ-

ʢʪʦʨʽʚ ʚʽʟʝʡʩʴʢʦʛʦ ʷʨʫʩʫ ʚʩʪʘʥʦʚʣʝʥʘ ʥʘ ʚʩʽʭ 

ʪʨʴʦʭ ʩʢʣʝʧʽʥʥʷʭ. ʃʽʪʦʣʦʛʽʯʥʦ ʧʨʦʜʫʢʪʠʚʥʘ ʪʦ-

ʚʱʘ ʩʢʣʘʜʝʥʘ ʢʘʨʙʦʥʘʪʥʠʤʠ ʽ ʪʝʨʠʛʝʥʥʠʤʠ ʚʽʜ-

ʢʣʘʜʘʤʠ. ʆʩʥʦʚʥʽ ʟʘʧʘʩʠ ʚʫʛʣʝʚʦʜʥʽʚ ʥʘ ʨʦʜʦ-

ʚʠʱʽ ʤʽʩʪʷʪʴʩʷ ʫ ʚʽʜʢʣʘʜʘʭ ʚʽʟʝʡʩʴʢʦʛʦ ʷʨʫʩʫ ʥʘ 

ʂʦʨʦʙʦʯʢʠʥʩʴʢʦʤʫ ʩʢʣʝʧʽʥʥʽ. 

ɯʩʪʦʨʽʷ ʨʦʟʨʦʙʢʠ ʂʦʨʦʙʦʯʢʠʥʩʴʢʦʛʦ ʨʦʜʦ-

ʚʠʱʘ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʬʘʢʪʠʯʥʽ ʟʘʧʘʩʠ ʛʘʟʫ 

ʥʠʞʯʝ ʟʘʪʚʝʨʜʞʝʥʠʭ ɼʝʨʞʘʚʥʦʶ ʢʦʤʽʩʽʻʶ ʧʦ 

ʟʘʧʘʩʘʤ ʙʽʣʴʰ ʥʽʞ ʥʘ 50 % [1]. ɺ ʧʦʪʦʯʥʠʡ ʯʘʩ 

ʨʦʜʦʚʠʱʝ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʟʘʢʣʶʯʥʽʡ ʩʪʘʜʽʾ ʨʦʟ-

ʨʦʙʢʠ [2, 3]. ɼʝʪʘʣʴʥʝ ʨʦʟʙʫʨʶʚʘʥʥʷ ʨʦʟʚʽʜʫʚʘ-

ʣʴʥʠʤʠ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʧʦ-

ʢʘʟʘʣʦ ʚʽʜʩʫʪʥʽʩʪʴ ʥʝʟʘʜʨʝʥʦʚʘʥʠʭ ʜʽʣʷʥʦʢ ʚ 

ʤʝʞʘʭ ʚʩʽʭ 3-ʭ ʩʢʣʝʧʽʥʴ ʂʦʨʦʙʦʯʢʠʥʩʴʢʦʛʦ ʨʦ-

ʜʦʚʠʱʘ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʘʢʪʫʘʣʴʥʠʤ ʻ ʚʠʟʥʘ-

ʯʝʥʥʷ ʩʪʘʥʫ ʦʙʚʦʜʥʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʪʘ ʧʦʢʣʘʜʽʚ 

ʂʦʨʦʙʦʯʢʠʥʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʜʣʷ ʫʪʦʯʥʝʥʥʷ ʧʦ-

ʢʘʟʥʠʢʽʚ ʧʦʜʘʣʴʰʦʾ ʨʦʟʨʦʙʢʠ ʪʘ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʚʠʜʦʙʫʪʢʫ ʟʘʣʠʰʢʦʚʠʭ ʟʘʧʘʩʽʚ ʚʫʛʣʝʚʦʜʥʽʚ. 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʩʪʘʪʪʽ. ʅʘ ʦʩʥʦʚʽ ʤʘʪʝʨʽ-

ʘʣʽʚ ʨʦʟʨʦʙʢʠ ʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥ ʜʘʪʠ ʘʥʘʣʽʟ ʦʙʚʦʜʥʝʥ-

ʥʷ ʩʚʝʨʜʣʦʚʠʥ ʪʘ ʧʦʢʣʘʜʽʚ. 

ʄʝʪʦʜʠʢʘ ʜʦʩʣʽʜʞʝʥʴ. ʇʨʦʤʠʩʣʦʚʦ-

ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩ-

ʪʠʥʦʶ ʤʝʪʦʜʽʚ ʥʘʬʪʦʛʘʟʦʧʨʦʤʠʩʣʦʚʦʾ ʛʽʜʨʦʛʝʦ-

ʣʦʛʽʾ. ɻʦʣʦʚʥʦʶ ʤʝʪʦʶ ʧʨʦʤʠʩʣʦʚʦ-

ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʻ ʚʠʟʥʘʯʝʥʥʷ ʧʘ-

ʨʘʤʝʪʨʽʚ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦ-

ʚʠʥ. ɺʦʜʥʠʡ ʨʝʞʠʤ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥ ï 

ʟʤʽʥʘ ʫ ʯʘʩʽ ʢʦʤʧʦʥʝʥʪʥʦʛʦ ʩʢʣʘʜʫ ʪʘ ʦʙôʻʤʽʚ 

ʚʠʥʝʩʝʥʥʷ ʩʫʧʫʪʥʴʦʾ ʚʦʜʠ (ʉʇɺ) ʨʘʟʦʤ ʟ ʧʨʦ-

ʜʫʢʮʽʻʶ ʩʚʝʨʜʣʦʚʠʥʠ (ʛʘʟ, ʥʘʬʪʘ, ʢʦʥʜʝʥʩʘʪ) 

ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ ʧʦʢʣʘʜʫ. ʄʘʻ ʩʚʦʾ ʝʪʘʧʠ, ʷʢʽ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʢʽʣʴʢʽʩʪʶ ʩʫʧʫʪʥʴʦʾ ʚʦʜʠ ʪʘ ʾʾ 

ʢʦʤʧʦʥʝʥʪʥʠʤ ʩʢʣʘʜʦʤ. ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦ-

ʜʷʪʴʩʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʘʣʦʛʘʙʘʨʠʪʥʠʭ ʩʝʧʘ-

ʨʘʮʽʡʥʠʭ ʫʩʪʘʥʦʚʦʢ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʘʥʠʭ ʧʨʦ-

ʤʠʩʣʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʚʽʜʙʦʨʦʤ ʧʨʦʙ ʩʫʧʫʪ-

ʥʽʭ ʚʦʜ. 

ɺʠʢʣʘʜʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɿʛʽʜʥʦ 

ʽʩʥʫʶʯʽʡ ʤʦʜʝʣʽ ʚʝʨʪʠʢʘʣʴʥʦʾ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʦʾ 

ʟʦʥʘʣʴʥʦʩʪʽ [4] ʫ ʨʦʟʨʽʟʽ ʂʦʨʦʙʦʯʢʽʥʩʴʢʦʛʦ ʨʦ-

ʜʦʚʠʱʘ ʚʠʜʽʣʷʶʪʴʩʷ ʜʚʘ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʧʦ-

ʚʝʨʭʠ: ʚʝʨʭʥʽʡ ʽ ʥʠʞʥʽʡ. 

ʋ ʤʝʞʘʭ ʚʝʨʭʥʴʦʛʦ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʦʛʦ ʧʦ-

ʚʝʨʭʫ ʨʦʟʚʠʥʫʪʽ ʧʨʽʩʥʽ ʽʥʬʽʣʴʪʨʦʛʝʥʥʽ ʚʦʜʠ. ɺʦ-

ʜʦʥʦʩʥʽ ʢʦʤʧʣʝʢʩʠ ʽ ʛʦʨʠʟʦʥʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ 

ʧʽʩʢʘʤʠ ʽ ʧʽʩʢʦʚʠʢʘʤʠ ʯʝʪʚʝʨʪʠʥʥʠʭ, ʥʝʦʛʝʥʦ-
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ʚʠʭ, ʧʘʣʝʦʛʝʥʦʚʠʭ, ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʪʘ ʩʝʥʦʤʘ-

ʥʫ. 

ʅʠʞʥʽʡ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʡ ʧʦʚʝʨʭ (ʧʦʚʝʨʭ 

ʩʝʜʠʤʝʥʪʦʛʝʥʥʠʭ ʚʦʜ) ʚʽʜʦʢʨʝʤʣʶʻʪʴʩʷ ʚʽʜ 

ʚʝʨʭʥʴʦʛʦ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʦʛʦ ʧʦʚʝʨʭʫ ʛʣʠʥʠʩ-

ʪʦʶ ʨʝʛʽʦʥʘʣʴʥʦʶ ʬʣʶʾʜʦʫʧʦʨʥʦʶ ʪʦʚʱʝʶ 

ʚʝʨʭʥʴʦʾ ʶʨʠ. ɺʽʥ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʚʦʜʦʥʦʩʥʠʭ 

ʢʦʤʧʣʝʢʩʽʚ ʩʝʨʝʜʥʴʦʾ ʶʨʠ, ʪʨʽʘʩʫ, ʚʝʨʭʥʴʦʛʦ, 

ʩʝʨʝʜʥʴʦʛʦ, ʥʠʞʥʴʦʛʦ ʢʘʨʙʦʥʫ ʪʘ ʨʦʟʫʱʽʣʴʥʝ-

ʥʦʾ ʟʦʥʠ ʬʫʥʜʘʤʝʥʪʫ. 

ʇʨʦʜʫʢʪʠʚʥʠʡ ʨʦʟʨʽʟ ʨʦʜʦʚʠʱʘ ʭʘʨʘʢʪʝʨʠ-

ʟʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʤʠ ʫʤʦʚʘ-

ʤʠ. 

ɺʦʜʦʥʦʩʥʽ ʛʦʨʠʟʦʥʪʠ ʫ ʤʦʩʢʦʚʩʴʢʦʤʫ ʽ ʙʘ-

ʰʢʠʨʩʴʢʦʤʫ ʷʨʫʩʘʭ ʩʝʨʝʜʥʴʦʛʦ ʢʘʨʙʦʥʫ  ʧʨʠʫ-

ʨʦʯʝʥʽ ʜʦ ʚʠʩʦʢʦʧʦʨʠʩʪʠʭ ʧʽʩʢʦʚʠʢʽʚ. ʆʢʨʝʤʽ 

ʧʽʱʘʥʽ ʧʣʘʩʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʛʘʟʦʥʦʩʥʽ. ʇʨʠ ʚʠ-

ʧʨʦʙʫʚʘʥʥʽ ʛʦʨʠʟʦʥʪʫ ɹ-12 ʫ ʩʚʝʨʜʣʦʚʠʥʽ 2 (ʽʥʪ. 

2560-2545 ʤ) ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʧʨʠʧʣʠʚ ʚʦʜʠ ʟ 

ʜʝʙʽʪʦʤ 19,7 ʤ3/ʜʦʙ ʧʨʠ ʜʠʥʘʤʽʯʥʦʤʫ ʨʽʚʥʽ 

419 ʤ. ʄʽʥʝʨʘʣʽʟʘʮʽʷ ʧʣʘʩʪʦʚʠʭ ʚʦʜ ʜʦʩʷʛʘʻ 

187 ʛ/ʜʤ3, ʟʘ ʩʢʣʘʜʦʤ ʚʦʜʠ ʭʣʦʨʠʜʥʽ ʥʘʪʨʽʻʚʽ.  

ʅʠʞʥʴʦʢʘʤôʷʥʦʚʫʛʽʣʴʥʠʡ ʚʦʜʦʥʦʩʥʠʡ ʢʦʤ-

ʧʣʝʢʩ ʤʽʩʪʠʪʴ ʚʦʜʦʥʦʩʥʽ ʛʦʨʠʟʦʥʪʠ ʫ ʧʽʩʢʦʚʠʢʘʭ 

ʩʝʨʧʫʭʽʚʩʴʢʦʛʦ ʷʨʫʩʫ ʪʘ ʫ ʚʘʧʥʷʢʘʭ ʽ ʧʽʩʢʦʚʠʢʘʭ 

ʚʽʟʝʡʩʴʢʦʛʦ ʷʨʫʩʫ. ɺʦʜʦʥʦʩʥʽ ʛʦʨʠʟʦʥʪʠ ʩʝʨʧʫ-

ʭʽʚʩʴʢʦʛʦ ʷʨʫʩʫ ʻ ʚʠʪʨʠʤʘʥʠʤʠ ʧʦ ʧʣʦʱʽ ʽ ʭʘʨʘ-

ʢʪʝʨʠʟʫʶʪʴʩʷ ʚʠʩʦʢʠʤʠ ʢʦʣʝʢʪʦʨʩʴʢʠʤʠ ʚʣʘʩ-

ʪʠʚʦʩʪʷʤʠ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʚʠʧʨʦʙʫʚʘʥʥʷʤ 

ʩʚʝʨʜʣʦʚʠʥʠ 1 ʈʪʠʱʝʚʩʴʢʦʛʦ ʙʣʦʢʫ ʨʦʜʦʚʠʱʘ. 

ʇʨʠ ʚʠʧʨʦʙʦʚʫʚʘʥʥʽ ʽʥʪʝʨʚʘʣʫ 2962-2981 ʽ 

2987-3000 ʤ ʦʪʨʠʤʘʥʦ ʧʨʠʧʣʠʚ ʛʘʟʫ ʟ ʚʦʜʦʶ. 

ʅʘ ʜʽʘʬʨʘʛʤʽ 12 ʤʤ ʧʨʠʧʣʠʚ ʚʦʜʠ ʩʪʘʥʦʚʠʚ 

46 ʤ3/ʜʦʙ. ɿʘ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ ʚʦʜʠ ʭʣʦʨʠʜʥʽ 

ʥʘʪʨʽʻʚʽ ʟ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ 180-200 ʛ/ʜʤ3. 

ʆʩʢʽʣʴʢʠ ʚʽʟʝʡʩʴʢʽ ʚʽʜʢʣʘʜʠ ʨʦʟʨʽʟʥʷʶʪʴʩʷ 

ʟʘ ʣʽʪʦʣʦʛʽʯʥʠʤ ʩʢʣʘʜʘʤ, ʪʘʢ ʩʘʤʦ ʡ ʚʽʜʨʽʟʥʷ-

ʶʪʴʩʷ ʚʦʜʦʟʙʘʛʘʯʝʥʽʩʪʴ ʛʦʨʠʟʦʥʪʽʚ. ʇʨʠ ʚʠʧʨʦ-

ʙʫʚʘʥʥʽ ʚʝʨʭʥʽʭ ʢʘʨʙʦʥʘʪʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʜʝʙʽʪ 

ʚʦʜʠ ʫ ʩʚʝʨʜʣʦʚʠʥʽ 8 (ʽʥʪ. 3228-3236, 3250-

3290 ʤ) ʩʪʘʥʦʚʠʚ 0,88 ʤ3/ʜʦʙ ʧʨʠ ʜʠʥʘʤʽʯʥʦʤʫ 

ʨʽʚʥʽ 1350 ʤ. ɸ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʪʝʨʠʛʝʥʥʠʭ 

ʛʦʨʠʟʦʥʪʽʚ ʫ ʩʚʝʨʜʣʦʚʠʥʘʭ 8 ʽ 11 ʜʝʙʽʪ ʚʦʜʠ ʜʦ-

ʩʷʛʘʚ 33,1 ʤ3/ʜʦʙ ʧʨʠ ʜʝʧʨʝʩʽʾ ʥʘ ʧʣʘʩʪ 

9,64 ʄʇʘ. ʇʣʘʩʪʦʚʽ ʚʦʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʦʟʩʦʣʘ-

ʤʠ ʭʣʦʨʠʜʥʦʛʦ ʢʘʣʴʮʽʡ-ʥʘʪʨʽʻʚʦʛʦ ʩʢʣʘʜʫ ʟ ʤʽ-

ʥʝʨʘʣʽʟʘʮʽʻʶ ʙʽʣʴʰʝ 200 ʛ/ʜʤ3. 

ʇʨʠʧʣʠʚʽʚ ʚʦʜʠ ʟ ʨʦʟʫʱʽʣʴʥʝʥʦʾ ʟʦʥʠ ʬʫʥ-

ʜʘʤʝʥʪʫ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʩʚʝʨʜʣʦʚʠʥ ʥʝ ʦʪʨʠ-

ʤʘʥʦ. 

ɺ ʋʢʨʅɼɯʛʘʟʽ ʧʨʦʤʠʩʣʦʚʦ-ʛ̔ ʜʨʦʛʝʦʣʦʛʽʯʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝ-

ʨʜʣʦʚʠʥ ʂʦʨʦʙʦʯʢʠʥʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ ʧʨʦʚʦ-

ʜʷʪʴʩʷ ʟ 2011 ʨ. ʈʦʟʨʦʙʢʘ ʂʦʨʦʙʦʯʢʠʥʩʴʢʦʛʦ 

ʙʣʦʢʫ ʚʝʜʝʪʴʩʷ ʩʚʝʨʜʣʦʚʠʥʘʤʠ 50, 51, 53, 54, 55 

ʽ 56. ʅʘ ʃʝʙô̫ ʞʝʥʩʴʢʦʤʫ ʙʣʦʮʽ ʧʨʘʮʶʻ ʩʚʝʨʜʣʦ-

ʚʠʥʘ 1, ʘ ʥʘ ʈʪʠʱʝʚʩʢɹʦʤʫ ʩʚʝʨʜʣʦʚʠʥʠ 6 ʽ 11. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ 2011-2012 ʨʨ. ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ ʱʦ ʫʩʽ ʩʚʝʨʜʣʦʚʠʥʠ ʂʦʨʦʙʦʯʢʠʥ-

ʩʴʢʦʛʦ ʙʣʦʢʫ ʧʨʘʮʶʶʪʴ ʚ ʫʤʦʚʘʭ ʦʙʚʦʜʥʝʥʥʷ. 

ɸʣʝ ʩʪʫʧʽʥʴ ʦʙʚʦʜʥʝʥʥʷ ʪʘ ʜʞʝʨʝʣʘ ʥʘʜʭʦʜʞʝʥ-

ʥʷ ʧʣʘʩʪʦʚʦʾ ʚʦʜʠ ʫ ʩʚʝʨʜʣʦʚʠʥʠ ʤʘʶʪʴ ʩʚʦʾ 

ʚʽʜʤʽʥʥʦʩʪʽ.  

ʉʚʝʨʜʣʦʚʠʥʘ 51 ʨʦʟʨʦʙʣʷʻ ʛʘʟʦʢʦʥʜʝʥʩʘʪ-

ʥʠʡ ʧʦʢʣʘʜ ʛʦʨʠʟʦʥʪʫ ɹ-1ʚ2. ʇʨʦʙʘ ʉʇɺ ʟʽ ʩʚʝ-

ʨʜʣʦʚʠʥʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʦʟʩʦʣʦʤ ʭʣʦʨʠʜʥʦʛʦ 

ʥʘʪʨʽʻʚʦʛʦ ʩʢʣʘʜʫ ʟ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ 179,65 ʛ/ʜʤ3, 

ʽ ʚʽʜʧʦʚʽʜʘʻ ʧʣʘʩʪʦʚʠʤ ʚʦʜʘʤ (ʪʘʙʣʠʮʷ). ʇʨʦʚʝ-

ʜʝʥʽ ʛʝʦʬʽʟʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ ʧʦʢʘ-

ʟʘʣʠ, ʱʦ ʯʝʨʝʟ ʨʦʟʢʨʠʪʠʡ ʽʥʪʝʨʚʘʣ ʧʝʨʬʦʨʘʮʽʾ ʫ 

ʩʚʝʨʜʣʦʚʠʥʫ ʥʘʜʭʦʜʠʪʴ ʚʦʜʘ.  

ʉʚʝʨʜʣʦʚʠʥʘ 50 ʨʦʟʨʦʙʣʷʻ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʽ 

ʧʦʢʣʘʜʠ ʛʦʨʠʟʦʥʪʽʚ ɺ-16ʘ, ɺ-16ʙ2, ɺ-18ʘ, ɺ-18ʚ, 

ɺ-19ʘ, ɺ-20, ɺ-23 ʪʘ ɺ-24ʙ. ʇʨʠ ʢʦʥʪʨʦʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʣʠʰʝ ʩʣʽʜʠ ʚʠʥʝ-

ʩʝʥʥʷ ʨʽʜʠʥʠ. ʇʨʦʙʠ ʉʇɺ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚʦʜʘʤʠ 

ʢʦʥʜʝʥʩʘʮʽʡʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʭʣʦʨʠʜʥʦʛʦ ʥʘʪʨʽ-

ʻʚʦʛʦ ʩʢʣʘʜʫ ʟ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ ʥʘ ʨʽʚʥʽ 1 ʛ/ʜʤ3. 

ʉʚʝʨʜʣʦʚʠʥʘ 53 ʨʦʟʨʦʙʣʷʻ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʽ 

ʧʦʢʣʘʜʠ ʛʦʨʠʟʦʥʪʽʚ ɺ-18ʙ, ɺ-18ʚ, ɺ-19ʘ, ɺ-22, 

ɺ-23, ɺ-24ʘ, ɺ-24ʙ. ɿʘ ʜʘʥʠʤʠ ʜʦʩʣʽʜʞʝʥʴ 

2011 ʨ. ʩʚʝʨʜʣʦʚʠʥʘ ʧʨʘʮʶʚʘʣʘ ʚ ʫʤʦʚʘʭ ʦʙʚʦ-

ʜʥʝʥʥʷ. ɺʦʜʘ ʫ ʩʚʝʨʜʣʦʚʠʥʫ ʥʘʜʭʦʜʠʣʘ ʟ ʥʠʞ-

ʥʽʭ ʦʪʚʦʨʽʚ ʧʝʨʬʦʨʘʮʽʾ. ʇʨʦʙʘ ʉʇɺ ʟʽ ʩʚʝʨʜʣʦ-

ʚʠʥʠ ʙʫʣʘ ʚʽʜʽʙʨʘʥʘ ʫ ʙʝʨʝʟʥʽ 2012 ʨ., ʚʦʥʘ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʨʦʟʩʦʣʦʤ ʭʣʦʨʠʜʥʦʛʦ ʢʘʣʴʮʽʡ-

ʥʘʪʨʽʻʚʦʛʦ ʩʢʣʘʜʫ ʟ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ 180,7 ʛ/ʣ. 

ʄʽʥʝʨʘʣʽʟʘʮʽʷ ʧʨʦʙʠ ʚʽʜʧʦʚʽʜʘʻ ʧʣʘʩʪʦʚʠʤ ʚʦ-

ʜʘʤ ʚʽʟʝʡʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ ʥʘ ʂʦʨʦʙʦʯʢʠʥʩʴʢʦʤʫ 

ʨʦʜʦʚʠɦ ʽ. ɸʣʝ ʫ ʢʦʤʧʦʥʝʥʪʥʦʤʫ ʩʢʣʘʜʽ ʩʝʨʝʜ 

ʢʘʪʽʦʥʽʚ ʚʽʜʩʫʪʥʽʡ ʤʘʛʥʽʡ. ʎʝ ʤʦʞʝ ʚʢʘʟʫʚʘʪʠ ʷʢ 

ʥʘ ʧʨʠʩʫʪʥʽʩʪʴ ʫ ʧʨʦʙʽ ʪʝʭʥʽʯʥʦʾ ʨʽʜʠʥʠ, ʪʘʢ ʽ 

ʥʘ ʛʽʜʨʦʛʝʦʭʽʤʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʧʣʘʩʪʦʚʠʭ ʚʦʜ 

ʥʠʞʥʴʦʚʽʟʝʡʩʴʢʽʭ ʚʽʜʢʣʘʜʽʚ, ʷʢʽ ʚʞʝ ʚʽʜʤʽʯʘʣʠʩʷ 

ʥʘ ʇʽʚʥʽʯʥʦʤʫ ʙʦʨʪʽ ɼɼɿ. ʇʦʜʽʙʥʽ ʷʚʠʱʘ ʩʧʦʩ-

ʪʝʨʽʛʘʶʪʴʩʷ ʥʘ ʖʣʽʾʚʩʴʢʦʤʫ ʨʦʜʦʚʠʱʽ, ʜʝ ʧʣʘʩ-

ʪʦʚʽ ʚʦʜʠ ʥʠʞʥʴʦʛʦ ʚʽʟʝ ʪʘ ʨʦʟʫʱʽʣʴʥʝʥʦʾ ʟʦʥʠ 

ʬʫʥʜʘʤʝʥʪʫ ʘʙʦ ʥʝ ʤʽʩʪʷʪʴ ʽʦʥʽʚ ʤʘʛʥʽʶ ʘʙʦ ʾʭ 

ʢʦʥʮʝʥʪʨʘʮʽʾ ʤʽʟʝʨʥʽ [5]. 

ʉʚʝʨʜʣʦʚʠʥʘ 54 ʨʦʟʨʦʙʣʷʻ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʠʡ 

ʧʦʢʣʘʜ ʛʦʨʠʟʦʥʪʽʚ ɺ-16ʘ, ɺ-16ʙ1. ʋ ʧʨʦʜʦʚʞ 

2012 ʨ. ʙʫʣʦ ʚʽʜʽʙʨʘʥʦ ʪʨʠ ʧʨʦʙʠ ʉʇɺ ʪʘ ʧʨʦ-

ʚʝʜʝʥʦ ʢʦʥʪʨʦʣʴʥʽ ʧʦʣʴʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʦʙʠ 

ʩʫʧʫʪʥʽʭ ʚʦʜ ʧʨʝʜʩʪʘʚʣʝʥʽ ʤʽʥʝʨʘʣʽʟʦʚʘʥʠʤʠ 

ʚʦʜʘʤʠ ʭʣʦʨʠʜʥʦʛʦ ʥʘʪʨʽʻʚʦʛʦ ʩʢʣʘʜʫ ʟ ʤʽʥʝʨʘ-

ʣʽʟʘʮʽʷʤʠ 4-10 ʛ/ʣ. ʇʨʠ ʢʦʥʪʨʦʣʴʥʠʭ ʚʠʤʽʨʘʭ 

ʚʦʜʥʦʛʦ ʬʘʢʪʦʨʫ ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʣʠʰʝ ʩʣʽʜʠ 

ʚʠʥʝʩʝʥʥʷ ʨʽʜʠʥʠ.ʉʚʝʨʜʣʦʚʠʥʘ 55 ʨʦʟʨʦʙʣʷʻ 

ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʽ ʧʦʢʣʘʜʠ ʛʦʨʠʟʦʥʪʽʚ ɺ-16ʘ ʪʘ ɺ-

16ʙ. ɻʽʜʨʦʛʝʦʭʽʤʽʯʥʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʚʦʜʥʠʤ ʨʝ-

ʞʠʤʦʤ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦʚʠʥʠ ʚʩʪʘʥʦʚʠʚ ʱʦ 

ʉʇɺ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʦʟʙʘʚʣʝʥʠʤʠ ʧʣʘʩʪʦʚʠʤʠ 

ʚʦʜʘʤʠ. 

ʉʚʝʨʜʣʦʚʠʥʘ 56 ʨʦʟʨʦʙʣʷʻ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʽ  



ɺʽʩʥʠʢ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ˉ 1049  

 55 

ʊʘʙʣʠʮʷ 1 

ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʩʫʧʫʪʥʽʭ ʚʦʜ ʂʦʨʦʙʦʯʢʠʥʩʴʢʦʛʦ ʨʦʜʦʚʠʱʘ 

ˉ ʩʚ. 

ʜʘʪʘ 
ɯʥʪ.ʧʝʨʬ., ʤ 

ʄ, ʛ/ʜʤ3 

ʛʫʩʪ., ʛ/ʩʤ3 

ʂʦʤʧʦʥʝʥʪʥʠʡ ʩʢʣʘʜ: ʤʛ/ʜʤ3, %-ʝʢʚ JĖ 

BrĖ,  

ʤʛ/ʜʤ3 

rNa/rCl 

rCa/rMg ClĖ SO4
2Ė HCO3Ė Na++K+ Ca2+ Mg2+ 

1-ʃʝʙ 

22.08.12 
3080-3110 

35,91 

1,028 

21985,20 

49,26 

81,46 

0,14 

463,60 

0,60 

9011,40 

31,13 

3757,50 

14,90 

608,00 

3,97 
--- 

0,63 

3,75 

50-ʂʦʨ 

22.08.12 
2979-3104 

1,05 

1,000 

460,98 

36,83 

36,20 

2,12 

237,90 

11,05 

175,95 

21,67 

40,08 

5,67 

97,28 

22,66 
--- 

0,59 

0,25 

51-ʂʦʨ 

22.08.12 
2135-2143 

179,65 

1,122 

111699,00 

49,86 

83,93 

0,03 

439,20 

0,11 

50422,44 

34,70 

13360,00 

10,55 

3648,00 

4,75 
--- 

0,69 

2,22 

53-ʂʦʨ 

23.03.12 
3043-3196 

180,71 

1,126 

111699,00 

49,78 

631,09 

0,21 

48,80 

0,01 

38270,62 

26,30 

30060,00 

23,70 
--- 

ʚʽʜʩ. 

10,72 

0,52 

--- 

54-ʂʦʨ 

22.08.12 
3022-3069 

10,28 

1,066 

6028,20 

48,14 

85,57 

0,50 

292,80 

1,36 

2834,75 

34,90 

1002,00 

14,16 

40,53 

0,94 
--- 

0,72 

15,01 

55-ʂʦʨ 

23.03.12 
3013-3045 

49,57 

1,004 

30850,00 

49,89 

32,91 

0,04 

73,20 

0,70 

12980,97 

32,37 

4809,60 

13,76 

820,80 

3,87 

ʚʽʜʩ. 

1,34 

0,65 

3,56 

56-ʂʦʨ 

23.03.12 
2997-3173 

24,62 

0,994 

15247,80 

49,65 

81,46 

0,20 

79,30 

0,15 

6279,00 

31,52 

2505,00 

14,43 

425,60 

4,04 

2,12 

4,56 

0,63 

3,5 

6-ʈʪ ɦ

23.03.12 
3364-3442 

2,10 

0,970 

1081,53 

43,75 

98,74 

2,95 

140,30 

3,30 

598,69 

37,34 

176,95 

12,66 
--- --- 

0,85 

--- 

11-ʈʪ ɦ

23.03.12 
2903-2939 

1,77 

0,978 

975,15 

45,89 

41,14 

1,44 

97,60 

2,67 

482,08 

34,98 

160,32 

13,35 

12,16 

1,67 
--- 

0,76 

8,00 
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ʧʦʢʣʘʜʠ ʛʦʨʠʟʦʥʪʽʚ ɺ-16ʘ, ɺ-16ʙ1, ɺ-19ʘ, ɺ-22, 

ɺ-23, ɺ-25ʙ. ʋ 2012 ʨ. ʟʽ ʩʚʝʨʜʣʦʚʠʥʠ ʙʫʣʘ ʚʽʜʽ-

ʙʨʘʥʘ ʧʨʦʙʘ ʉʇɺ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʽʥʝʨʘʣʽʟʦ-

ʚʘʥʦʶ ʚʦʜʦʶ ʭʣʦʨʠʜʥʦʛʦ ʥʘʪʨʽʻʚʦʛʦ ʩʢʣʘʜʫ ʟ 

ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ 24,62 ʛ/ʜʤ3. ɺʽʜʥʦʩʥʠʡ ʢʦʤʧʦ-

ʥʝʥʪʥʠʡ ʩʢʣʘʜ ʧʨʦʙʠ ʚʽʜʧʦʚʽʜʘʻ ʬʦʥʦʚʠʤ ʧʦʢʘ-

ʟʥʠʢʘʤ ʧʣʘʩʪʦʚʠʭ ʚʦʜ ʨʦʟʢʨʠʪʠʭ ʚʽʜʢʣʘʜʽʚ. 

ʉʧʽʣʴʥʠʤ ʜʣʷ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʚʠʱʝʚʢʘʟʘʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʨʽʜʠʥʠ 

ʧʨʠ ʢʦʥʪʨʦʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʘ ʤʘʣʦʛʘʙʘʨʠ-

ʪʥʽʡ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʽʡ ʩʝʧʘʨʘʮʽʡʥʽʡ ʫʩʪʘʥʦʚʮʽ. 

ʎʝ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʥʘʢʦʧʠʯʝʥʥʷʤ ʾʾ ʫ ʩʪʦʚʙʫʨʽ 

ʩʚʝʨʜʣʦʚʠʥʠ ʽ ʥʝʜʦʩʪʘʪʥʴʦʶ ʰʚʠʜʢʽʩʪʶ ʧʦʪʦʢʫ 

ʛʘʟʫ ʜʣʷ ʾʾ ʚʠʥʝʩʝʥʥʷ. ɺʦʜʘ ʟʽ ʩʪʦʚʙʫʨʘ ʩʚʝʨʜʣʦ-

ʚʠʥʠ ʚʠʥʦʩʠʪʴʩʷ ʧʫʣʴʩʘʮʽʡʥʦ. ʅʘʷʚʥʽʩʪʴ ʧʨʦʙ 

ʚʦʜʠ ʢʦʥʜʝʥʩʘʮʽʡʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʧʦʚ'ʷʟʘʥʦ ʟ 

ʫʤʦʚʘʤʠ ʾʭ ʚʽʜʙʦʨʫ, ʘ ʩʘʤʝ ʟ ʧʨʦʙʦʟʙʽʨʥʠʢʽʚ ʥʘ 

ʛʠʨʣʘʭ ʩʚʝʨʜʣʦʚʠʥ, ʜʝ ʯʝʨʝʟ ʟʤʽʥʫ ʪʝʨʤʦʙʘʨʠʯ-

ʥʠʭ ʫʤʦʚ ʫ "ʩʠʩʪʝʤʽ ʧʣʘʩʪ-ʧʦʚʝʨʭʥʷ" ʤʦʞʣʠʚʘ 

ʢʦʥʜʝʥʩʘʮʽʷ ʧʘʨʦʧʦʜʽʙʥʦʾ ʚʦʣʦʛʠ ʟ ʛʘʟʫ. 

ʅʘ ʃʝʙôʷʞʝʥʩʴʢʦʤʫ ʩʢʣʝʧʽʥʥʽ ʧʦʢʣʘʜ ʛʦʨʠ-

ʟʦʥʪʫ ɺ-16ʘ ʨʦʟʨʦʙʣʷʻ ʩʚʝʨʜʣʦʚʠʥʘ 1. ʋ 2012 ʨ. 

ʜʝʙʽʪ ʛʘʟʫ ʧʦʩʪʫʧʦʚʦ ʟʥʠʞʘʚʩʷ ʟ 26 ʜʦ 17 

ʪʠʩ. ʤ3/ʜʦʙ, ʘ ʚʦʜʥʠʡ ʬʘʢʪʦʨ ʙʫʚ ʩʪʘʣʠʤ ʥʘ ʨʽʚ-

ʥʽ 10-13 ʩʤ3/ʤ3. ɺ̔ʜʽʙʨʘʥʽ ʧʨʦʙʠ ʉʇɺ ʤʘʶʪʴ 

ʭʣʦʨʠʜʥʠʡ ʥʘʪʨʽʻʚʠʡ ʩʢʣʘʜ ʪʘ ʤʽʥʝʨʘʣʽʟʘʮʽʶ 

17-35 ʛ/ʜʤ3. ʇʨʠ ʢʦʥʪʨʦʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ 

ʩʧʦʩʪʝʨʽʛʘʣʠʩʷ ʣʠʰʝ ʩʣʽʜʠ ʚʠʥʝʩʝʥʥʷ ʨʽʜʠʥʠ. 

ɿʘ ʥʘʚʝʜʝʥʠʤʠ ʢʽʣʴʢʽʩʥʠʤʠ ʪʘ ʷʢʽʩʥʠʤʠ 

ʜʘʥʠʤʠ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʚʝʨʜʣʦ-

ʚʠʥʠ 1 ʃʝʙô̫ ʞʝʥʩʴʢʦʛʦ ʙʣʦʢʫ ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʷʢ ʡ ʫ 2011 ʨ. ʚʦʥʘ ʧʨʘʮʶʻ ʚ ʫʤʦ-

ʚʘʭ ʦʙʚʦʜʥʝʥʥʷ, ʩʪʫʧʽʥʴ ʷʢʦʛʦ ʜʝʱʦ ʟʙʽʣʴʰʠʚʩʷ. 

ʎʝ ʚʽʜʙʠʣʦʩʷ ʥʘ ʟʥʠʞʝʥʥʽ ʜʝʙʽʪʫ ʛʘʟʫ ʪʘ ʚʠʥʝ-

ʩʝʥʥʽ ʨʽʜʠʥʠ ʟʽ ʩʪʦʚʙʫʨʘ ʩʚʝʨʜʣʦʚʠʥʠ ʫ ʧʫʣʴʩʘ-

ʮʽʡʥʦʤʫ ʨʝʞʠʤʽ. 

ʉʚʝʨʜʣʦʚʠʥʘ 6 ʥʘ ʈʪʠʱʝʚʩʴʢʦʤʫ ʩʢʣʝʧʽʥʥʽ 

ʨʦʟʨʦʙʣʷʻ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʠʡ ʧʦʢʣʘʜ ʛʦʨʠʟʦʥʪʫ 

ɺ-16ʘ1, ɺ-16ʙ1. ʋ 2011 ʨ. ʟʘ ʢʽʣʴʢʽʩʥʠʤʠ ʜʘʥʠʤʠ 

ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʚʠ-

ʩʥʦʚʦʢ ʱʦ ʩʚʝʨʜʣʦʚʠʥʘ ʧʨʘʮʶʻ ʙʝʟ ʦʙʚʦʜʥʝʥʥʷ. 

ʋ 2012 ʨ. ʟʽ ʩʚʝʨʜʣʦʚʠʥʠ ʙʫʣʘ ʚʽʜʽʙʨʘʥʘ ʧʨʦʙʘ 

ʚʦʜʠ, ʷʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʦʜʦʶ ʭʣʦʨʠʜʥʦʛʦ ʥʘ-

ʪʨʽʻʚʦʛʦ ʩʢʣʘʜʫ ʟ ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ 2,10 ʛ/ʜʤ3. ʉʫ-

ʧʫʪʥʽ ʚʦʜʠ, ʱʦ ʚʠʥʦʩʷʪʴʩʷ ʨʘʟʦʤ ʟ ʧʨʦʜʫʢʮʽʻʶ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʟ ʪʘʢʦʶ ʥʠʟʴʢʦʶ 

ʤʽʥʝʨʘʣʽʟʘʮʽʻʶ ʧʝʨʝʚʘʞʥʦ ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʠ 

ʢʦʥʜʝʥʩʘʮʽʾ ʧʘʨʦʧʦʜʽʙʥʦʾ ʚʦʣʦʛʠ ʟ ʛʘʟʫ. ʍʽʤʯ̔-

ʥʠʡ ʩʢʣʘʜ ʪʘʢʠʭ ʚʦʜ ʬʦʨʤʫʻʪʴʩʷ ʯʝʨʝʟ ʣʝʪʢʽʩʪʴ 

ʝʣʝʤʝʥʪʽʚ ʪʘ ʚʠʥʝʩʝʥʥʷ ʟʘʣʠʰʢʦʚʦʾ ʚʦʜʠ ʢʦʣʝʢ-

ʪʦʨʘ. ʊʘʢʠʤ ʯʠʥʦʤ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, 

ʱʦ ʫ 2012 ʨ. ʩʚʝʨʜʣʦʚʠʥʘ 6 ʧʨʘʮʶʚʘʣʘ ʙʝʟ ʦʙ-

ʚʦʜʥʝʥʥʷ. 

ʉʚʝʨʜʣʦʚʠʥʘ 11-ʈʪʠʱʝʚʩʴʢʘ, ʨʦʟʨʦʙʣʷʻ ʧʦ-

ʢʣʘʜ ʛʦʨʠʟʦʥʪʫ ʉ-3ʘ, ʉ-3ʙ. ɿʘ ʢʽʣʴʢʽʩʥʠʤʠ ʜʘ-

ʥʠʤʠ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʫ 2011 ʨ. 

ʙʫʣʦ ʟʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ ʱʦ ʩʚʝʨʜʣʦʚʠʥʘ ʧʨʘ-

ʮʶʻ ʙʝʟ ʦʙʚʦʜʥʝʥʥʷ. ɺʽʜʽʙʨʘʥʘ ʫ ʙʝʨʝʟʥʽ 2012 ʨ. 

ʧʨʦʙʘ ʉʇɺ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚʦʜʦʶ ʭʣʦʨʠʜʥʦʛʦ 

ʥʘʪʨʽʻʚʦʛʦ ʩʢʣʘʜʫ ʟ ʤʽʥʝʨʘʣʟ̔ʘʮʽʻʶ 1,77 ʛ/ʜʤ3. 

ɿʘ ʥʘʚʝʜʝʥʠʤʠ ʷʢʽʩʥʠʤʠ ʜʘʥʠʤʠ ʧʨʦ ʩʢʣʘʜ ʩʫ-

ʧʫʪʥʽʭ ʚʦʜ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʱʦ ʩʚʝʨʜ-

ʣʦʚʠʥʘ 11 ʫ 2012 ʨ. ʧʨʘʮʶʚʘʣʘ ʙʝʟ ʦʙʚʦʜʥʝʥʥʷ. 

ɺʠʩʥʦʚʦʢ. ʅʘ ʂʦʨʦʙʦʯʢʠʥʩʴʢʦʤʫ ʨʦʜʦʚʠʱʽ 

ʫʩʽ ʩʚʝʨʜʣʦʚʠʥʠ ʂʦʨʦʙʦʯʢʠʥʩʴʢʦʛʦ ʙʣʦʢʫ ʧʨʘ-

ʮʶʶʪʴ ʚ ʫʤʦʚʘʭ ʦʙʚʦʜʥʝʥʥʷ. ɿʘ ʜʘʥʠʤʠ ʜʦʩʣʽ-

ʜʞʝʥʴ 2012 ʨ. ʩʪʫʧʽʥʴ ʦʙʚʦʜʥʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ 

ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ 2011 ʨ. ʥʝ ʟʤʽʥʠʚʩʷ. ʅʘ 

ʃʝʙôʷʞʠʥʩʴʢʦʤʫ ʙʣʦʮʽ ʩʚʝʨʜʣʦʚʠʥʘ 1 ʧʨʘʮʶʻ ʚ 

ʫʤʦʚʘʭ ʥʝʽʥʪʝʥʩʠʚʥʦʛʦ ʦʙʚʦʜʥʝʥʥʷ. ʅʘ ʈʪʠ-

ʱʝʚʩʴʢʦʤʫ ʙʣʦʮʽ ʩʚʝʨʜʣʦʚʠʥʠ 6 ʪʘ 11 ʧʨʘʮʶʶʪʴ 

ʙʝʟ ʦʙʚʦʜʥʝʥʥʷ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʛʽʜʨʦʛʝʦ-

ʭʽʤʽʯʥʠʤʠ ʜʘʥʠʤʠ ʚʦʜʥʦʛʦ ʨʝʞʠʤʫ ʾʭ ʝʢʩʧʣʫʘ-

ʪʘʮʽʾ. 

ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʦʙʚʦʜʥʝʥʥʷ ʘʙʦ ʡʦ-

ʛʦ ʧʦʚʥʦʛʦ ʫʩʫʥʝʥʥʷ ʥʘ ʨʦʙʦʪʫ ʩʚʝʨʜʣʦʚʠʥ ʂʦ-

ʨʦʙʦʯʢʠʥʩʴʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʙʘʞʘʥʦ ʧʨʦʚʝʩ-

ʪʠ ʢʘʧʽʪʘʣʴʥʽ ʨʝʤʦʥʪʠ ʫ ʩʚʝʨʜʣʦʚʠʥʘʭ ʟ ʤʝʪʦʶ 

ʽʟʦʣʷʮʽʾ ʦʙʚʦʜʥʝʥʠʭ ʛʦʨʠʟʦʥʪʽʚ. ʅʘ ʥʘʰʫ ʜʫʤʢʫ 

ʧʝʨʰʦʯʝʨʛʦʚʠʤʠ ʩʚʝʨʜʣʦʚʠʥʘʤʠ ʥʘ ʧʨʦʚʝʜʝʥʥʷ 

ʚʦʜʦʽʟʦʣʷʮʽʡʥʠʭ ʨʦʙʽʪ ʻ ʩʚʝʨʜʣʦʚʠʥʠ 51, 55 ʪʘ 

50. ɸʣʝ ʧʨʦʚʝʜʝʥʥʶ ʢʘʧʽʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʫ ʧʦ-

ʚʠʥʥʽ ʧʝʨʝʜʫʚʘʪʠ ʛʝʦʬʽʟʠʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʪʘ 

ʘʥʘʣʽʟ ʛʝʦʣʦʛʽʯʥʦʾ ʤʦʜʝʣʽ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʧʦʢʣʘ-

ʜʽʚ ʫ ʚʢʘʟʘʥʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ. 

ʂʦʤʧʣʝʢʩ ʧʨʦʤʠʩʣʦʚʦ-ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʦʜʘʣʴʰʠʭ ʟʘʭʦʜʽʚ ʻ ʜʽʻʚʠʤ ʤʦʥʽ-

ʪʦʨʠʥʛʦʤ ʨʦʟʨʦʙʢʠ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʠʭ ʨʦʜʦʚʠʱ, 

ʷʢʠʡ ʤʦʞʝ ʟʘʙʝʟʧʝʯʠʪʠ ʤʘʢʩʠʤʘʣʴʥʝ ʚʠʣʫʯʝʥʥʷ 

ʚʫʛʣʝʚʦʜʥʽʚ. 
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ʌʆʈʄʋɺɸʅʅʗ ɻʃʀʅ ʅʀɾʅʔʆɰ ʂʈɽʁɼʀ ʂʈʀʄʋ  

ʇɯɼ ɺʇʃʀɺʆʄ ʇʈʀʈʆɼʅʀʍ ʌɸʂʊʆʈɯɺ 

 
ʋ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʽ ʧʨʠʨʦʜʥʽ ʬʘʢʪʦʨʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʘʥ ʛʣʠʥ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʂʨʠʤʩʴʢʦʛʦ ʧʽʚʦʩʪʨʦʚʘ. ʅʘʚʝʜʝ-

ʥʽ ʢʽʣʴʢʽʩʥʽ ʜʘʥʽ ʬʽʟʠʯʥʠʭ, ʜʝʬʦʨʤʘʮʽʡʥʦ-ʤʽʮʥʽʩʥʠʭ, ʥʘʙʫʭʘʶʯʠʭ, ʫʩʘʜʦʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠʨʦʜʥʠʭ ʛʣʠʥ ʂʨʠʤʫ. ɼʘʥʘ ʦʮʽʥʢʘ 

ʝʢʦʣʦʛʽʯʥʠʭ ʬʫʥʢʮʽʡ ʛʣʠʥ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʂʨʠʤ, ʛʣʠʥʠ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ, ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʢʦʨʦʟʽʷ, ʩʝʡʩʤʽʯʥʽʩʪʴ.  

ʉ.ʂ. ʉʫʭʦʨʫʯʝʥʢʦ, ɺ.ʖ. ɻʨʠʮʶʪʘ. ʌʆʈʄʀʈʆɺɸʅʀɽ ɻʃʀʅ ʅʀɾʅɽɻʆ ʄɽʃɸ ʂʈʓʄɸ ʇʆɼ ɺʃʀʗʅʀɽʄ 

ʇʈʀʈʆɼʅʓʍ ʌɸʂʊʆʈʆɺ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʨʠʨʦʜʥʳʝ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʩʦʩʪʦʷʥʠʝ ʛʣʠʥ ʥʠʞ-

ʥʝʛʦ ʤʝʣʘ ʂʨʳʤʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ. ʇʨʠʚʝʜʝʥʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʜʘʥʥʳʝ ʬʠʟʠʯʝʩʢʠʭ, ʜʝʬʦʨʤʘʮʠʦʥʥʦ-ʧʨʦʯʥʦʩʪʥʳʭ, ʥʘʙʫʭʘ-

ʶʱʠʭ, ʫʩʘʜʦʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʧʨʠʨʦʜʥʳʭ ʛʣʠʥ ʂʨʳʤʘ. ɼʘʥʘ ʦʮʝʥʢʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʛʣʠʥ ʥʠʞʥʝʛʦ ʤʝʣʘ 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʂʨʳʤ, ʛʣʠʥʳ ʥʠʞʥʝʛʦ ʤʝʣʘ, ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ, ʢʦʨʨʦʟʠʷ, ʩʝʡʩʤʠʯʥʦʩʪʴ.  

 

ɺʩʪʫʧ 

ɯʛʥʦʨʫʚʘʥʥʷ ʽ ʥʝʜʦʦʙʣʽʢ ʣʶʜʠʥʦʶ ʪʘʢʦʾ 

ʚʣʘʩʪʠʚʦʩʪʽ ʛʣʠʥ, ʷʢ ʥʘʙʫʭʘʥʥʷ-ʫʩʘʜʢʘ, ʧʨʠ 

ʧʨʦʝʢʪʫʚʘʥʥʽ ʞʠʪʣʦʚʦʛʦ, ʧʨʦʤʠʩʣʦʚʦʛʦ, ʪʨʘʥʩ-

ʧʦʨʪʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʧʨʠʚʦʜʠʪʴ ʜʦ ʥʝʜʦʧʫʩʪʠ-

ʤʠʭ ʜʝʬʦʨʤʘʮʽʡ ʽ ʨʫʡʥʫʚʘʥʥʷ ʩʧʦʨʫʜ, ʪʨʘʥʩʧʦ-

ʨʪʥʠʭ ʤʘʛʽʩʪʨʘʣʝʡ, ʧʦʨʫʰʝʥʥʶ ʮʽʣʽʩʥʦʩʪʽ ʢʦ-

ʤʫʥʽʢʘʮʽʡ, ʟʤʽʥʽ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩ-

ʪʝʡ ʪʘ ʧʦʩʠʣʝʥʥʶ ʥʝʙʝʟʧʝʯʥʠʭ ʝʢʟʦʛʝʥʥʠʭ ʛʝʦ-

ʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʅʝʙʝʟʧʝʯʥʽ ʛʝʦʣʦʛʽʯʥʽ ʧʨʦ-

ʮʝʩʠ (ʟʩʫʚʠ, ʝʨʦʟʽʷ, ʧʽʜʪʦʧʣʝʥʥʷ, ʢʨʠʧ) ʨʦʟʚʠ-

ʚʘʶʪʴʩʷ ʧʦʚʩʶʜʠ, ʘʣʝ ʥʘʡʙʽʣʴʰʘ ʝʢʦʣʦʛʽʯʥʘ 

ʥʝʙʝʟʧʝʢʘ ʾʭ ʩʧʦʩʪʝʨʽʛʘʣʘʩʴ ʫ ʤ. ʉʽʤʬʝʨʦʧʦʣʽ, 

ʤ. ʌʝʦʜʦʩʽʾ, ʩ. ʉʘʨʠ-ʉʫ, ɻʦʥʯʘʨʥʝ, ʇʘʨʪʠʟʘʥʩʴ-

ʢʝ, ɿʝʣʝʥʦʛʽʨʩʴʢʝ ʪʘ ʽʥ. 

ɺʽʜʢʣʘʜʠ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʚ ʂʨʠʤʫ ʙʫʣʠ 

ʚʠʜʽʣʝʥʽ ɼʶʙʫʘ ʜʝ ʄʦʥʧʝʨʝ ʥʘ ʧʦʯʘʪʢʫ ʍɯʍ 

ʩʪʦʣʽʪʪʷ [1]. 

ʋ ʩʝʨʝʜʠʥʽ ʡ ʢʽʥʮʽ XIX ʩʪʦʣʽʪʪʷ ʨʝʟʫʣʴʪʘʪʠ 

ʚʠʚʯʝʥʥʷ ʩʪʨʘʪʠʛʨʘʬʽʾ ʥʠʞʥʴʦʢʨʝʡʜʷʥʠʭ ʚʽʜʢ-

ʣʘʜʝʥʴ ʧʨʠʚʦʜʷʪʴʩʷ ʫ ʧʨʘʮʷʭ ɯ. ɻʶʦ, ɽ. ʕʡʭʚʘ-

ʣʴʜʘ, ɺ. ɹʝʡʣʽ, ɽ. ʌʘʚʨʘ, ɻ.ɼ. ʈʦʤʘʥʦʚʩʴʢʦʛʦ, 

ʄ.ɸ. ɻʦʣʦʚʢʽʥʩʢɹʦʛʦ, ɸ.ɸ. ʐʪʫʢʝʥʙʝʨʛʘ, ɺ.ɼ. 

ʉʦʢʦʣʦʚʘ, ʂ.ʂ. ʌʦʭʪʘ, ʈ.ɸ. ʇʨʝʥʜʝʣʷ, ʂ.ʆ. ʄʽ-

ʣʘʰʝʚʠʯʘ, ɺ.ʄ. ʎʝʙʨʽʢʦʚʘ, ʆ.ʌ. ʈʝʪʦʚʩʴʢʦʛʦ, 

ʆ.ʆ. ɹʦʨʠʩʷʢʘ, ʄ.ɯ. ʂʘʨʘʢʘʰʘ [1-7]. 

ɼʝʪʘʣʴʥʽʰʽ ʜʦʩʣʽʜʞʝʥʥʷ ʛʣʠʥ ʥʠʞʥʴʦʾ 

ʢʨʝʡʜʠ ʫ ʂʨʠʤʫ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʫ 20-30ʨʦʢʠ ʍʍ 

ʩʪʦʣʽʪʪʷ. ʋ ʩʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ɻʽʨʩʴʢʦʛʦ ʂʨʠʤʫ ï 

ɼ.ɺ. ʉʦʢʦʣʦʚʠʤ, ʅ.ʆ. ʇʨʝʦʙʨʘʞʝʥʩʴʢʠʤ, ɻ.ʌ. 

ɺʝʙʝʨʦʤ, ɺ.ɺ. ʄʝʥʥʝʨʦʤ, ʄ.ɺ. ʄʫʨʘʪʦʚʠʤ, 

ɺ.ɺ. ʇʦʧʦʚʠʤ, ʫ ʟʘʭʽʜʥʽʡ ʽ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ 

- ʆ.ʉ. ʄʦʽʩʻʻʚʠʤ, ʫ ʧʽʚʜʝʥʥʦ-ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʽ ï 

ɻ.ʗ. ʂʨʠʤʛʦʣʴʮʝʤ, ɻ.ɸ. ʃʠʯʘʛʽʥʠʤ ʪʘ ʽʥ. ʋ ʧʽʩ-

ʣʷʚʦʻʥʥʠʡ ʯʘʩ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʫ ʚʠʚʯʝʥʥʽ ʩʪʨʘ-

ʪʠʛʨʘʬʽʾ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʣʠʥ ʤʘʣʠ ʥʘʫʢʦʚʦ-

ʜʦʩʣʽʜʥʽ ʨʦʙʦʪʠ, ʷʢʽ ʚʠʢʦʥʫʚʘʣʠʩʷ ɺ.ʌ. ʇʯʝʣʽʥ-

ʮʝʚʠʤ, ɺ.ɺ. ɼʫʨʱʠʮʝʤ, ɻ.ɸ. ʃʠʯʘʛʽʥʠʤ, ɺ.ʄ. 

ʎʝʡʩʣʝʨʦʤ, ʄ.ʉ. ɽʨʽʩʪʘʚʽ, ɹ.ʊ. ʗʥʽʥʠʤ, ʄ.ɯ. 

ʃʠʩʝʥʢʦʤ, ʄ.ʂ. ɻʦʨʥʦʤ ʪʘ ʽʥ. [1, 3-7]. 

ʆʩʥʦʚʥʠʤʠ ʝʢʦʣʦʛʽʯʥʠʤʠ ʬʫʥʢʮʽʷʤʠ ʣʽʪʦ-

ʩʬʝʨʠ ʟʛʽʜʥʦ ʨʦʟʨʦʙʢʘʤ ɺ.ʊ. ʊʨʦʬʽʤʦʚʘ ʽ ɼ.ɻ. 

ɿʽʣʽʥʛʘ ʷʚʣʷʶʪʴʩʷ ï ʨʝʩʫʨʩʥʘ, ʛʝʦʜʠʥʘʤʽʯʥʘ, 

ʛʝʦʬʽʟʠʯʥʘ ʪʘ ʛʝʦʭʽʤʽʯʥʘ [8-10]. ʈʝʩʫʨʩʥʘ ʬʫʥʢ-

ʮʽʷ ʚʢʣʶʯʘʻ ʥʘʜʨʦʢʦʨʠʩʪʫʚʘʥʥʷ (ʚʠʜʦʙʫʪʦʢ ʢʦ-

ʨʠʩʥʠʭ ʢʦʧʘʣʠʥ) ʪʘ ʛʝʦʣʦʛʽʯʥʠʡ ʧʨʦʩʪʽʨ ʣʽʪʦʩ-

ʬʝʨʠ, ʜʝ ʧʨʦʞʠʚʘʻ ʽ ʧʨʦʭʦʜʠʪʴ ʞʠʪʪʻʜʽʷʣʴʥʽʩʪʴ 

ʣʶʜʠʥʠ. ɻʝʦʜʠʥʘʤʽʯʥʘ ʬʫʥʢʮʽʷ ï ʮʝ ʨʦʟʚʠʪʦʢ 

ʝʢʟʦʛʝʥʥʠʭ (ʟʩʫʚʠ, ʩʝʣʽ, ʝʨʦʟʽʷ) ʽ ʝʥʜʦʛʝʥʥʠʭ 

(ʟʝʤʣʝʪʨʫʩʠ) ʛʝʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ɻʝʦʬʽʟʠʯʥʘ 

ʪʘ ʛʝʦʭʽʤʽʯʥʘ ʬʫʥʢʮʽʷ ï ʮʝ ʛʝʦʬʽʟʠʯʥʽ ʪʘ ʛʝʦʭʽ-

ʤʽʯʥʽ ʧʦʣʷ. 

ʄʝʪʘ, ʟʘʚʜʘʥʥʷ, ʦʙôʻʢʪ ʧʨʝʜʤʝʪ, ʤʝʪʦʜʠ-

ʢʘ ʜʦʩʣʽʜʞʝʥʥʷ 

ʄʝʪʘ ï ʦʮʽʥʢʘ ʚʧʣʠʚʫ ʧʨʠʨʦʜʥʠʭ ʬʘʢʪʦʨʽʚ 

ʥʘ ʩʪʘʥ ʛʣʠʥ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʂʨʠʤʩʴʢʦʛʦ ʇʝ-

ʨʝʜʛʽʨ'ʷ. 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ: 

ï ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʧʣʠʚʘʁ ʪʴ 

ʥʘ ʝʢʦʣʦʛʦ-ʛʝʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʛʣʠʥ ʥʠʞ-

ʥʴʦʾ ʢʨʝʡʜʠ;  

ï ʚʠʟʥʘʯʝʥʥʷ ʟʤʽʥ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʪʘ 

ʥʘʙʫʭʘʶʯʠʭ ʧʦʢʘʟʥʠʢʽʚ ʛʣʠʥ ʥʠʞʥʴʦʾ 

ʢʨʝʡʜʠ; 

ï ʚʠʚʯʝʥʥʷ ʩʝʡʩʤʽʯʥʠʭ ʽ ʢʦʨʦʟʽʡʥʠʭ ʚʣʘʩ-

ʪʠʚʦʩʪʝʡ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʣʠʥ. 

ʆʙ'ʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʛʣʠʥʠ ʥʠʞʥʴʦʾ ʢʨʝʡ-

ʜʠ ʂʨʠʤʩʴʢʦʛʦ ʇʝʨʝʜʛʽʨ'ʷ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʟʤʽʥʘ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʽ ʭʘʨʘʢʪʝʨʫ ʧʨʦʪʽʢʘʥʥʷ ʧʨʦʮʝʩʽʚ ʚ ʛʣʠʥʠʩʪʠʭ 

ʚʽʜʢʣʘʜʘʭ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʧʽʜ ʚʧʣʠʚʦʤ ʧʨʠʨʦʜ-

ʥʠʭ ʬʘʢʪʦʨʽʚ. 
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ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɺʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ 

ʤʝʪʦʜʠ ʟʙʦʨʫ, ʘʥʘʣʽʟʫ ʽ ʫʟʘʛʘʣʴʥʝʥʥʷ ʚʠʜʘʥʠʭ ʪʘ 

ʬʦʥʜʦʚʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɼʣʷ ʚʠʚʯʝʥʥʷ ʽʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʽʯʥʠʭ ʽ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚ, ʩʝʡʩʤʽʯ-

ʥʠʭ ʪʘ ʢʦʨʦʟʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʣʠʥ ʥʠʞʥʴʦʾ 

ʢʨʝʡʜʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʢʦʤʧʣʝʢʩʥʽ ʽʥʞʝʥʝʨ-

ʥʦ-ʛʝʦʣʦʛʽʯʥʽ ʪʘ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ. ʃʘʙʦ-

ʨʘʪʦʨʥʠʤʠ ʤʝʪʦʜʘʤʠ ʜʦʩʣʽʜʞʝʥʽ ʬʽʟʠʢʦ-

ʤʝʭʘʥʽʯʥʽ ʪʘ ʥʘʙʫʭʘʶʯʽ ʚʣʘʩʪʠʚʦʩʪʽ ʛʣʠʥ. ɻʽʜʨʦ-

ʛʝʦʣʦʛʽʯʥʽ ʤʝʪʦʜʠ ʙʫʣʠ ʟʘʩʪʦʩʦʚʘʥʽ ʜʣʷ ʚʠʚʯʝʥ-

ʥʷ ʨʽʚʥʷ ʧʽʜʟʝʤʥʠʭ ʚʦʜ, ʾʭ ʭʽʤʽʯʥʦʛʦ ʩʢʣʘʜʫ ʪʘ 

ʘʛʨʝʩʠʚʥʦʩʪʽ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʠʨʦʜʥʠʭ ʬʘʢ-

ʪʦʨʽʚ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʢʦʣʦʛʦ-ʛʝʦʣʦʛʽʯʥʠʡ 

ʩʪʘʥ ʛʣʠʥ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʂʨʠʤʫ 

ɻʣʠʥʠ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʩʬʦʨʤʫʚʘʣʠʩʷ ʧʽʜ 

ʚʧʣʠʚʦʤ ʧʦʩʪʽʡʥʠʭ ʪʘ ʟʤʽʥʥʠʭ ʬʘʢʪʦʨʽʚ 

(ʪʘʙʣ.1).  

ʋ ʛʝʦʣʦʛʽʯʥʽʡ ʽʩʪʦʨʽʾ ʨʦʟʚʠʪʢʫ ʂʨʠʤʫ ʚʠʜʽ-

ʣʷʶʪʴʩʷ ʜʚʘ ʚʝʣʠʢʠʭ ʧʝʨʽʦʜʠ: ʧʝʨʰʠʡ ʚʽʜʥʦ-

ʩʠʪʴʩʷ ʜʦ ʜʦʢʝʤʙʨʽʶ ʪʘ ʧʘʣʝʦʟʦʶ, ʢʦʣʠ ʚʽʜʙʫʚʘ-

ʻʪʴʩʷ ʬʦʨʤʫʚʘʥʥʷ ʩʢʣʘʜʯʘʩʪʦʾ ʦʩʥʦʚʠ ʉʢʽʬʩʴʢʦʾ 

ʝʧʽʛʝʨʮʠʥʩʴʢʦʾ ʧʣʠʪʠ; ʜʨʫʛʠʡ ï ʜʦ ʤʝʟʦʟʦʶ ʪʘ 

ʢʘʡʥʦʟʦʶ, ʢʦʣʠ ʩʬʦʨʤʫʚʘʣʠʩʷ ʉʢʽʬʩʴʢʘ ʝʧʽʛʝʨ-

ʮʠʥʩʴʢʘ ʧʣʠʪʘ, ʚʧʘʜʠʥʘ ʏʦʨʥʦʛʦ ʤʦʨʷ ʽ ɻʽʨʩʴʢʦ-

ʂʨʠʤʩʴʢʘ ʩʧʦʨʫʜʘ. 

ɺʽʜʢʣʘʜʠ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʚ ʂʨʠʤʫ ʧʨʝʜ-

ʩʪʘʚʣʝʥʽ ʚʩʽʤʘ ʛʦʨʠʟʦʥʪʘʤʠ, ʜʝ, ʷʢ ʧʨʘʚʠʣʦ, ʩʘ-

ʤʽ ʥʠʞʥʽ ʛʦʨʠʟʦʥʪʠ ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʙʫʜʦʚʽ ɻʽʨ-

ʩʴʢʦ-ʂʨʠʤʩʴʢʦʛʦ ʩʧʦʨʫʜʠ, ʘ ʙʽʣʴʰ ʤʦʣʦʜʽ ʫ ʙʫ-

ʜʦʚʽ ʉʢʽʬʩʴʢʦʾ ʝʧʛ̔ʝʨʮʠʥʩʴʢʦʾ ʧʣʠʪʠ, ʜʝ ʚʦʥʠ 

ʟʘʣʷʛʘʶʪʴ ʧʽʜ ʧʦʢʨʠʚʦʤ ʚʝʨʭʥʴʦʢʨʝʡʜʷʥʠʭ, ʧʘ-

ʣʝʦʛʝʥʦʚʠʭ, ʥʝʦʛʝʥʦʚʠʭ ʽ ʯʝʪʚʝʨʪʠʥʥʠʭ ʚʽʜʢʣʘ-

ʜʽʚ. ʋ ʮʝʡ ʧʝʨʽʦʜ ʟʘʢʣʘʜʘʶʪʴʩʷ, ʷʢ ʨʝʟʫʣʴʪʘʪ 

ʣʦʢʘʣʴʥʠʭ ʙʣʦʢʦʚʠʭ ʦʧʫʩʢʘʥʴ, ʝʨʦʟʽʡʥʦ-

ʪʝʢʪʦʥʽʯʥʽ ʟʘʧʘʜʠʥʠ ï ɺʘʨʥʘʫʪʩʴʢʘ, ɹʘʡʜʘʨʩʴʢʘ, 

ʉʘʣʛʠʨʩʴʢʘ, ʉʫʭʦʾ ʨʽʯʢʠ, ʂʫʨʪʣʫʢ-ʄʦʣʙʘʡʩʴʢʘ, 

ɹʘʨʘʢʦʣʴʩʢʘ ʪʘ ʽʥʰʽ ʜʨʽʙʥʽʰʽ ʟʘʧʘʜʠʥʠ. 

ʊʘʙʣʠʮʷ 1 

ʇʨʠʨʦʜʥʽ ʬʘʢʪʦʨʠ ʪʘ ʾʭ ʚʧʣʠʚ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʛʣʠʥ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ 

ʌʘʢʪʦʨʠ ʅʘʧʨʷʤʢʠ ʚʧʣʠʚʫ ʥʘ ʛʣʠʥʠ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ 

ʇʦʩʪʽʡʥʽ: 

ï ʛʝʦʣʦʛʽʯʥʘ ʙʫʜʦʚʘ: 

- ʧʘʣʝʦʛʝʦʛʨʘʬʽʷ 

- ʪʝʢʪʦʥʽʢʘ 

ï ʛʝʦʤʦʨʬʦʣʦʛʽʷ 

- ʟʘʛʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʨʝʣʴʻʬʫ 

ʆʙʫʤʦʚʣʶʶʪʴ ʬʦʨʤʫʚʘʥʥʷ ʛʣʠʥ ʪʘ ʨʦʟʚʠʪʦʢ ʝʢ-

ʟʦʛʝʥʥʠʭ ʧʨʦʮʝʩʽʚ 

ɿʤʽʥʥʽ:  

ï ʢʣʽʤʘʪ: 

- ʘʪʤʦʩʬʝʨʥʽ ʦʧʘʜʠ 

- ʪʝʤʧʝʨʘʪʫʨʘ 

ʇʦʭʽʜʥʽ: 

ï ʛʽʜʨʦʣʦʛʽʷ 

ï ʛʽʜʨʦʛʝʦʣʦʛʽʷ 

ï ʨʦʩʣʠʥʥʽʩʪʴ 

ʉʧʽʣʴʥʠʡ ʚʧʣʠʚ: 

ï ʝʢʟʦʛʝʥʥʽ ʛʝʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ 

- ʝʨʦʟʽʷ 

- ʟʩʫʚʠ 

- ʩʝʣ̔ 
- ʧʽʜʪʦʧʣʝʥʥʷ 

- ʢʨʠʧ 

ɿʘʛʘʣʴʥʫ ʪʝʥʜʝʥʮʽʶ ʫ ʨʦʟʚʠʪʢʫ ʝʢʟʦʛʝʥʥʠʭ ʧʨʦ-

ʮʝʩʽʚ ʪʘ ʾʭ ʘʢʪʠʚʽʟʘʮʽʶ ʫ ʧʨʦʩʪʦʨʽ ʪʘ ʯʘʩʽ ʽ ʟʤʽʥʠ 

ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚ 

ʉʧʽʣʴʥʠʡ ʚʧʣʠʚ ʧʦʩʪʽʡʥʠʭ ʽ ʟʤʽʥʥʠʭ ʬʘʢʪʦʨʽʚ: 

ï ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʡ ʩʪʘʥ 

ï ʢʦʨʦʟʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ï ʚʠʚʽʪʨʶʚʘʥʥʷ 

ï ʩʝʡʩʤʽʯʥʽʩʪ ɹ

 

ɻʣʠʥʠ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʫ ʂʨʠʤʩʴʢʦʤʫ ʇʝ-

ʨʝʜʛʽʨ'ʾ ʧʨʝʜʩʪʘʚʣʝʥʽ ʛʽʨʩʴʢʠʤʠ ʧʦʨʦʜʘʤʠ, ʷʢʽ 

ʬʦʨʤʫʚʘʣʠʩʷ ʚ ʤʽʣʢʦ-ʛʣʠʙʦʢʦʚʦʜʥʠʭ ʫʤʦʚʘʭ. 

ʊʦʚʱʠʥʘ ʮʠʭ ʛʣʠʥ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 0,3 ʜʦ 700 ʤ. 

ɿʘ ʣʽʪʦʣʦʛʽʯʥʠʤ ʩʢʣʘʜʦʤ ʛʣʠʥʠ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ 

ʜʽʣʷʪʴʩʷ ʥʘ ʧ'ʷʪʴ ʨʽʟʥʦʚʠʜʽʚ: ʛʣʠʥʠ ʟ ʧʨʦʚʝʨʩʪ-

ʢʘʤʠ ʧʽʩʢʦʚʠʢʽʚ, ʩʠʜʝʨʠʪʽʚ, ʘʣʝʚʨʦʣʽʪʽʚ; ʛʣʠʥʠ ʟ 

ʧʨʦʚʝʨʩʪʢʘʤʠ ʧʽʩʢʦʚʠʢʽʚ, ʧʽʩʢʽʚ; ʛʣʠʥʠ ʟ ʧʨʦʚʝ-

ʨʩʪʢʘʤʠ ʚʘʧʥʷʢʽʚ, ʤʝʨʛʝʣʽʚ ʪʘ ʘʣʝʚʨʦʣʽʪʽʚ; ʛʣʠ-

ʥʠ ʟ ʧʨʦʚʝʨʩʪʢʘʤʠ ʢʦʥʛʣʦʤʝʨʘʪʽʚ, ʛʨʘʚʝʣʽʪʽʚ ʪʘ 

ʧʽʩʯʘʥʦ-ʛʨʘʚʽʡʥʽ ʚʽʜʢʣʘʜʠ, ʚ ʷʢʠʭ ʟʫʩʪʨʽʯʘʶʪʴʩʷ 

ʧʨʦʚʝʨʩʪʢʠ ʛʣʠʥ ʽ ʧʽʩʢʦʚʠʢʽʚ. 
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ʄʽʥʝʨʘʣʦʛʽʯʥʠʡ ʩʢʣʘʜ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʣʠʥ 

ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʝʥʪʛʝʥʦʩʪʨʫʢʪʫʨʥʦʛʦ ʘʥʘʣʽʟʫ, 

ʪʝʨʤʽʯʥʠʭ ʪʘ ʝʣʝʢʪʨʦʥʦ-ʤʽʢʨʦʩʢʦʧʽʯʥʠʭ ʜʦʩʣʽ-

ʜʞʝʥʴ ʜʦʩʠʪʴ ʦʜʥʦʤʘʥʽʪʥʠʡ: ʫ ʧʠʣʫʚʘʪʽʡ ʽ ʧʽʩ-

ʢʦʚʽʡ ʬʨʘʢʮʽʾ ʧʝʨʝʚʘʞʘʶʪʴ ʧʦʣʴʦʚʽ ʰʧʘʪʠ ʽ 

ʢʚʘʨʮ, ʫ ʛʣʠʥʠʩʪʽʡ ʬʨʘʢʮʽʾ ʜʦʤʽʥʫʶʪʴ ʟʤʽʰʘ-

ʥʦʰʘʨʫʚʘʪʽ ʫʪʚʦʨʝʥʥʷ ʛʜ̔ʨʦʩʣʶʜʠʩʪʦ-

ʢʘʦʣʽʥʽʪʦʚʦʛʦ, ʛʽʜʨʦʩʣʶʜʠʩʪʦ-ʭʣʦʨʠʪʦʚʦʛʦ ʪʘ 

ʛʽʜʨʦʩʣʶʜʠʩʪʦ-ʤʦʥʪʤʦʨʠʣʦʥʽʪʦʚʦʛʦ ʩʢʣʘʜʫ, 

ʨʽʜʢʦ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʤʦʥʦʤʽʥʝʨʘʣʴʥʠʡ ʩʢʣʘʜ ʫ 

ʚʠʛʣʷʜʽ ʛʽʜʨʦʩʣʶʜ, ʤʦʥʪʤʦʨʠʣʦʥʽʪʫ ʪʘ ʢʘʦʣʽʥʽ-

ʪʫ. ɺ ʫʣʘʤʢʦʚʦʤʫ ʢʦʤʧʣʝʢʩʽ ʧʝʨʝʚʘʞʘʻ ʢʘʣʴʮʠʪ, 

ʩʠʜʝʨʠʪ, ʢʚʘʨʮ ʽ ʛʽʧʩ [1, 3-5, 11, 12].  

ʋ ʛʝʦʪʝʢʪʦʥʽʯʥʦʤʫ ʧʣʘʥʽ ʛʣʠʥʠ ʥʠʞʥʴʦʾ 

ʢʨʝʡʜʠ ʨʦʟʧʦʚʩʶʜʞʝʥʥʽ ʥʘ ʩʪʠʢʫ ʉʢʽʬʩʴʢʦʾ ʝʧʽ-

ʛʝʨʮʠʥʩʢɹʦʾ ʧʣʠʪʠ ʽ ɻʽʨʩʴʢʦ-ʂʨʠʤʩʴʢʦʾ ʩʧʦʨʫʜʠ. 

ʅʘ ʜʘʥʦʤʫ ʝʪʘʧʽ ʛʝʦʣʦʛʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʪʝʨʠʪʦ-

ʨʽʾ, ʜʦʩʣʽʜʞʫʚʘʥʽ ʛʣʠʥʠ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʫʤʦʚʘʭ 

ʜʦʩʠʪʴ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʘʢʪʠʚʥʠʭ ʪʝʢʪʦʥʽʯʥʠʭ 

ʧʦʨʫʰʝʥʴ ʨʽʟʥʦʛʦ ʧʦʨʷʜʢʫ ʧʦʚʟʜʦʚʞʥʴʦʛʦ (ʧʽʚ-

ʥʽʯʥʦ-ʩʭʽʜʥʦʛʦ) ʪʘ ʧʦʧʝʨʝʯʥʦʛʦ (ʧʽʚʜʝʥʥʦ-

ʟʘʭʽʜʥʦʛʦ) ʧʨʦʩʪʷʛʘʥʥʷ, ʷʢʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʢʠ-

ʜʘʤʠ, ʧʽʜʢʠʜʘʤʠ, ʟʩʫʚʘʤʠ, ʧʽʜʢʠʜʦ-ʟʩʫʚʘʤʠ, 

ʩʢʠʜʦ-ʟʩʫʚʘʤʠ ʽ ʧʽʜʢʠʜʦ-ʩʢʠʜʘʤʠ. 

ʅʘ ʩʪʘʥ ʛʣʠʥ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʚʧʣʠʚʘʻ ʪʝʢ-

ʪʦʥʽʯʥʘ ʨʦʟʨʠʚʥʘ ʟʦʥʘ ʧʝʨʰʦʛʦ ʧʦʨʷʜʢʫ - ʇʝ-

ʨʝʜʛʽʨʥʦ-ʂʨʠʤʩʴʢʘ (ʂʨʠʤʩʴʢʦ-ʂʘʚʢʘʟʴʢʘ), ʪʝʢ-

ʪʦʥʽʯʥʘ ʨʦʟʨʠʚʥʘ ʟʦʥʘ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ - ʉʘʣ-

ʛʠʨʩʴʢʦ-ʆʢʪʷʙʨʴʩʢʘ, ʘ ʪʘʢʦʞ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʪʝʢʪʦʥʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʤʝʥʰʠʭ ʧʦʨʷʜʢʽʚ. ʑʽʣʴ-

ʥʽʩʪʴ ʪʝʢʪʦʥʽʯʥʠʭ ʧʦʨʫʰʝʥʴ ʥʘ ʜʝʷʢʠʭ ʜʽʣʷʥʢʘʭ 

ʚ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʣʠʥ ʜʦʩʷʛʘʻ 

6,1 ʢʤ/ʢʤ2, ʱʦ ʙʽʣʴʰ ʥʽʞ ʫ 5-6 ʨʘʟʽʚ ʥʽʞ ʫ ʉʪʝ-

ʧʦʚʦʤʫ ʂʨʠʤʫ. 

ʆʙʣʘʩʪʴ ʧʽʚʥʽʯʥʦʛʦ ʩʭʠʣʫ ɻʦʣʦʚʥʦʛʦ ʧʘʩʤʘ 

ʂʨʠʤʩʴʢʠʭ ʛʽʨ, ʂʨʠʤʩʴʢʦʛʦ ʇʝʨʝʜʛʽʨ'ʷ, ʜʝ ʨʦʟ-

ʧʦʚʩʶʜʞʝʥʽ ʛʣʠʥʠ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʭʘʨʘʢʪʝʨʠ-

ʟʫʻʪʴʩʷ ʥʠʟʴʢʦʛʽʨʥʠʤ ʨʝʣʴʻʬʦʤ ʟ ʘʙʩʦʣʶʪʥʠʤʠ 

ʧʦʟʥʘʯʢʘʤʠ ʜʦ 610 ʤ, ʽʟ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ ʨʦʟ-

ʚʠʪʢʫ ʛʣʠʥ ʫ 910 ʢʤ2 ʽ ʨʦʟʚʠʪʢʦʤ ʛʫʩʪʦʾ ʨʽʯʢʦʚʦʾ 

ʪʘ ʷʨʫʞʥʦ-ʙʘʣʢʦʚʦʾ ʤʝʨʝʞʽ ʟ ʚʽʜʥʦʩʥʠʤ ʧʝʨʝ-

ʚʠʱʝʥʥʷʤ ʜʦ 220 ʤ. ɻʦʨʠʟʦʥʪʘʣʴʥʝ ʨʦʟʯʣʝʥʦʚʫ-

ʚʘʥʥʷ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 3,0 ʜʦ 5,0 ʢʤ/ʢʤ2 ʽ ʪʽʣʴʢʠ 

ʥʘ ʩʠʣʴʥʦ ʝʨʦʜʦʚʘʥʠʭ ʩʭʠʣʘʭ ʭʨ. ʊʝʧʝ-ʆʙʘ ʧʦʙ-

ʣʠʟʫ ʤ. ʌʝʦʜʦʩʽʾ ʜʦʩʷʛʘʻ 14,0 ʢʤ/ʢʤ2. ʋ ʤʝʞʘʭ 

ʧʦʚʟʜʦʚʞʥʴʦʾ ʜʦʣʠʥʠ ʤʽʞ ɺʥʫʪʨʽʰʥʽʤ ʽ ɻʦʣʦʚ-

ʥʠʤ ʧʘʩʤʘʤʠ ʂʨʠʤʩʴʢʠʭ ʛʽʨ ʨʝʣʴʻʬ ʩʣʘʙʦʧʘ-

ʛʦʨʙʠʩʪʠʡ, ʜʝ ʚʽʜʥʦʩʥʝ ʧʝʨʝʚʠʱʝʥʥʷ ʜʦʩʷʛʘʻ 

100 ʤ, ʘ ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʨʦʟʯʣʝʥʫʚʘʥʥʷ ʟʤʝʥʰʫ-

ʻʪʴʩʷ ʽ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 2,0 ʜʦ 3,7 ʢʤ/ʢʤ2. ʊʘʤ ʜʝ 

ʧʦh ʠʨʝʥʥʽ ʝʨʦʟʽʡʥʦ-ʪʝʢʪʦʥʽʯʥʽ ʟʘʧʘʜʠʥʠ (ɺʘʨ-

ʥʘʫʪʩʴʢʘ, ɹʘʡʜʘʨʩʴʢʘ, ʉʘʣʛʠʨʩʴʢʘ, ʉʫʭʦʾ ʨʽʯʢʠ, 

ʂʫʨʪʣʫʢ-ʄʦʣʙʘʡʩʴʢʘ, ɹʘʨʘʢʦʣʴʩʢʘ) ʨʝʣʴʻʬ ʬʦ-

ʨʤʫʚʘʚʩʷ ʫ ʧʨʦʮʝʩʘʭ ʚʠʙʽʨʢʦʚʦʾ ʜʝʥʫʜʘʮʽʾ ʽ ʽʥ-

ʪʝʥʩʠʚʥʠʭ ʚʝʨʪʠʢʘʣʴʥʠʭ ʪʝʢʪʦʥʽʯʥʠʭ ʨʫʭʽʚ, ʷʢʽ 

ʦʙʫʤʦʚʠʣʠ ʝʨʦʟʽʡʥʦ-ʜʝʥʫʜʘʮʽʡʥʠʡ ʨʝʣʴʻʬ, ʜʝ 

ʱʽʣʴʥʽʩʪʴ ʛʦʨʠʟʦʥʪʘʣʴʥʦʛʦ ʨʦʟʯʣʝʥʫʚʘʥʥʷ ʥʘ 

ʛʣʠʥʘʭ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 1,5 ʜʦ 2,7 ʢʤ/ʢʤ2, ʘ ʚʽʜ-

ʥʦʩʥʝ ʧʝʨʝʚʠʱʝʥʥʷ ʜʦʩʷʛʘʻ 70 ʤ [1, 3, 4].  

ʆʩʥʦʚʥʠʤʠ ʢʣʽʤʘʪʦʫʪʚʦʨʶʶʯʠʤʠ ʬʘʢʪʦ-

ʨʘʤʠ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ ʝʢʦʣʦʛʦ-ʛʝʦʣʦʛʽʯʥʠʡ ʩʪʘʥ 

ʥʠʞʥʴʦʢʨʝʡʜʷʥʠʭ ʛʣʠʥ ʂʨʠʤʩʴʢʦʛʦ ʇʝʨʝʜʛʽʨ'ʷ, 

ʻ ʘʪʤʦʩʬʝʨʥʘ ʮʠʨʢʫʣʷʮʽʷ, ʙʣʠʟʴʢʽʩʪʴ ʏʦʨʥʦʛʦ 

ʪʘ ɸʟʦʚʩʴʢʦʛʦ ʤʦʨʽʚ ʽ ʨʘʜʽʘʮʽʡʥʠʡ ʙʘʣʘʥʩ ʪʝʨʠ-

ʪʦʨʽʾ. 

ɺʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʫ ʬʦʨʤʫʚʘʥʥʽ ʢʣʽʤʘʪʫ 

ʤʘʶʪʴ ʂʨʠʤʩʴʢʽ ʛʦʨʠ, ʷʢʽ ʟʘʪʨʠʤʫʶʪʴ ʽ ʚʽʜʭʠ-

ʣʷʶʪʴ ʧʦʚʪ̔ʨʷʥʽ ʤʘʩʠ ʽ ʜʝʬʦʨʤʫʶʪʴ ʧʦʚʽʪʨʷʥʽ 

ʬʨʦʥʪʠ. ʂʨʠʤʩʴʢʽ ʛʦʨʠ ʩʧʨʠʷʶʪʴ ʧʦʩʠʣʝʥʥʶ 

ʚʠʩʭʽʜʥʠʭ ʧʦʪʦʢʽʚ ʽ ʢʦʥʚʝʢʮʽʾ, ʷʢ ʨʝʟʫʣʴʪʘʪ ʥʘʜ 

ʨʽʟʥʦʦʨʽʻʥʪʦʚʥʠʤʠ ʩʭʠʣʘʤʠ ʚʠʥʠʢʘʶʪʴ ʥʝʦʜʥʘ-

ʢʦʚʽ ʫʤʦʚʠ ʚ ʥʘʛʨʽʚʘʥʥʽ, ʦʭʦʣʦʜʞʝʥʥʽ ʪʘ ʚʠʧʘ-

ʜʘʥʥʽ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ, ʪʦʤʫ ʪʝʤʧʝʨʘʪʫʨʘ 

ʧʦʚʽʪʨʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ 0,65Áʉ ʥʘ 

100 ʤ ʧʽʜʡʦʤʫ, ʘ ʢʽʣʴʢʽʩʪʴ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ 

ʟʨʦʩʪʘʻ ʥʘ 60 ʤʤ ï 100 ʤ ʚʠʩʦʪʠ. ʆʧʘʜʠ ʟʜʝʙʽ-

ʣʴʰʦʛʦ ʚʠʧʘʜʘʶʪʴ ʫ ʚʠʛʣʷʜʽ ʜʦʱʽʚ (85-90 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʦʙʩʷʛʫ), ʷʢʽ ʩʧʨʠʯʠʥʷʶʪʴ ʝʨʦʟʽʡʥʠʡ 

ʨʦʟʤʠʚ ʛʣʠʥ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʜʦʤʽʥʫʚʘʥʥʷʤ 

ʝʨʦʟʽʾ ʥʘʜ ʽʥʰʠʤʠ ʝʢʟʦʛʝʥʥʠʤʠ ʧʨʦʮʝʩʘʤʠ. ʅʝ-

ʙʝʟʧʝʯʥʠʤ ʷʚʠʱʝʤ ʜʣʷ ʪʝʨʠʪʦʨʽʾ ʧʦʰʠʨʝʥʥʷ 

ʛʣʠʥ ʻ ʧʨʦʭʦʜʞʝʥʥʷ ʩʠʣʴʥʠʭ ʟʣʠʚ, ʢʦʣʠ ʜʦʙʦʚʘ 

ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ ʧʝʨʝʚʠʱʫʻ 70 ʤʤ, ʱʦ ʫ ʛʽʨʩʴ-

ʢʠʭ ʫʤʦʚʘʭ ʚʠʢʣʠʢʘʻ ʧʨʦʭʦʜʞʝʥʥʷ ʩʝʣʽʚ ʽ ʧʘʚʦ-

ʜʢʽʚ ʧʦ ʜʦʣʠʥʘʤ ʨʽʯʦʢ. 

ʉʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ, ʤʘʢʩʠʤʘʣʴʥʘ ʜʦ-

ʙʦʚʘ ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ, ʱʦ ʚʠʢʣʠʢʘʻ ʧʘʚʦʜʢʠ ʽ 

ʩʝʣʽ, ʩʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʚ ʩʽʯʥʽ ʪʘ ʣʠ-

ʧʥʽ, ʘʙʩʦʣʶʪʥʽ ʧʦʢʘʟʥʠʢʠ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ, 

ʜʣʷ ʦʢʨʝʤʠʭ ʧʫʥʢʪʽʚ (ʪʘʙʣ. 2), ʜʝ ʧʦʰʠʨʝʥʽ ʛʣʠ-

ʥʠ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ, ʛʦʚʦʨʠʪʴ ʱʦ ʥʘʡʙʽʣʴʰ ʟʚʦ-

ʣʦʞʝʥʘ ʻ ʮʝʥʪʨʘʣʴʥʘ ʯʘʩʪʠʥʘ ʂʨʠʤʩʴʢʦʛʦ ʇʝ-

ʨʝʜʛʽʨ'ʷ (ʤ.ʤ. ʉʽʤʬʝʨʦʧʦʣʴ, ɹʽʣʦʛʽʨʩʴʢ, ʉʪʘʨʠʡ 

ʂʨʠʤ) ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʟʘʭʽʜʥʦʾ ʽ ʩʭʽʜʥʦʾ ʯʘʩʪʠʥʠ 

(ʤ.ʤ. ʉʝʚʘʩʪʦʧʦʣʴ, ɹʘʣʘʢʣʘʚʘ, ʌʝʦʜʦʩʽʷ).  

ʅʘ ʙʽʣʴʰʠʡ ʧʣʦʱʽ ʧʦʰʠʨʝʥʥʷ ʛʣʠʥ ʥʠʞ-

ʥʴʦʾ ʢʨʝʡʜʠ ʨʦʩʣʠʥʥʽʩʪʴ ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʽʣʴʩʴʢʦ-

ʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʢʫʣʴʪʫʨʘʤʠ ʘ ʥʘ ʤʝʥʰʽ ʧʣʦʱʽ - 

ʯʘʛʘʨʥʠʢʘʤʠ ʪʘ ʣʽʩʘʤʠ. ʊʝʨʠʪʦʨʽʾ ʨʦʟʧʦʚʩʶ-

ʜʞʝʥʥʷ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʣʠʥ ʥʘ 85% ʧʦʨʫʰʝʥʘ 

ʪʝʭʥʦʛʝʥʥʠʤ ʚʧʣʠʚʦʤ ʟʘ ʨʘʭʫʥʦʢ ʩʽʣʴʩʴʢʦʛʦʩ-

ʧʦʜʘʨʩʴʢʠʭ ʫʛʽʜʴ ʽ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ.  

ʅʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ, 

ʩʫʭʝ ʣʽʪʦ ʦʙʫʤʦʚʣʶʶʪʴ ʙʽʜʥʽʩʪʴ ʧʦʚʝʨʭʥʝʚʠʤʠ 

ʚʦʜʘʤʠ ʪʝʨʠʪʦʨʽʾ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʛʣʠʥ ʥʠʞʥʴʦʾ 

ʢʨʝʡʜʠ. ɿ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦʚʦʜʥʠʭ ʨʽʯʦʢ ʻ ʏʦʨʥʘ, 

ʉʫʭʘ ʨʽʯʢʘ, ʂʘʯʘ, ɹʦʜʨʘʢ, ɸʣʴʤʘ, ʉʘʣʛʠʨ, ʄʘ-

ʣʠʡ ʉʘʣʛʠʨ, ʄʘʣʝʥʴʢʘ, ɹʝʰʪʝʨʝʢ, ɿʫʷ, ɹʫʨʫʣʴ-

ʯʘ, ʉʘʨʠ-ʉʫ, ɹʠʶʢ-ʂʘʨʘʩʫ, ʊʦʥʘʩ, ʂʫʯʫʢ-ʂʘʨʘʩʫ, 

ʄʦʢʨʠʡ ɯʥʜʦʣ, ʉʫʭʠʡ ɯʥʜʦʣ, ʏʫʨʶʢ-ʉʫ ʪʘ ʽʥ. 

ʍʘʨʘʢʪʝʨʥʦʶ ʨʠʩʦʶ ʢʨʠʤʩʴʢʠʭ ʨʽʢ ʻ ʧʝʨʝʩʠ-

ʭʘʥʥʷ ʚ ʤʝʞʝʥʴ ʪʘ ʧʘʚʦʜʢʦʚʠʡ ʨʝʞʠʤ, ʢʦʣʠ ʤʘ-

ʢʩʠʤʘʣʴʥʘ ʚʠʪʨʘʪʘ ʧʘʚʦʜʢʽʚ ʧʝʨʝʚʠʱʫʻ ʩʝʨʝʜ-

ʥʴʦʨʽʯʥʠʡ ʩʪʽʢ ʫ ʩʦʪʥʽ ʨʘʟʽʚ.  
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ʊʘʙʣʠʮʷ 2 

ʄʝʪʝʦʨʦʣʦʛʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʂʨʠʤʩʴʢʦʛʦ ʇʝʨʝʜʛʽʨ'ʷ [13, 14] 

ʄʽʩʪʦ 

ʈʽʯʥʘ 

ʢʽʣʴʢʽ-

ʩʪʴ ʦʧʘ-

ʜʽʚ, ʤʤ 

ʄʘʢʩʠ-

ʤʘʣʴʥʘ ʜʦ-

ʙʦʚʘ  

ʢʽʣʴʢʽʩʪʴ 

ʦʧʘʜʽʚ, ʤʤ 

ʉʝʨʝʜʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ, 

Áʉ 

ɸʙʩʦʣʶʪʥʽ ʧʦʢʘʟ-

ʥʠʢʠ ʪʝʤʧʝʨʘʪʫʨʠ 

ʧʦʚʽʪʨʷ, Áʉ 

ʩʽʯʝʥʴ ʣʠʧʝʥʴ ʨʽʢ 

ʤ
ʘ
ʢ
ʩ
ʠ
ʤ
ʫ
ʤ

 

ʤ
ʽ
ʥ
ʽ

ʤ
ʫ
ʤ 

ʉʽʤʬʝʨʦʧʦʣʴ 501 140 -0,5 +21,2 +10,2 +40 -30 

ʉʝʚʘʩʪʦʧʦʣʴ 349 100 +2,6 +22,2 +12,0 +38 -22 

ɹʽʣʦʛʽʨʩʴʢ 509 130 -1,2 +21,0 +9,8 +36 -35 

ʉʪʘʨʠʡ ʂʨʠʤ 514 130 -1,3 +21,2 +11,7 +36 -32 

ʌʝʦʜʦʩʽʷ 376 120 +0,5 +23,8 +9,7 +38 -25 

 

ɽʢʦʣʦʛʽʯʥʘ ʛʝʦʜʠʥʘʤʽʯʥʘ ʬʫʥʢʮʽʷ ʝʨʦʟʽʡʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʨʽʯʦʢ ʫ ʛʣʠʥʠʩʪʠʭ ˇʨʫʥʪʘʭ ʥʠʞʥʴʦʾ 

ʢʨʝʡʜʠ ʚʽʜʙʫʚʘʻʪʴʩʷ ʫ ʤʽʨʫ ʾʭ ʚʠʚʽʪʨʶʚʘʥʥʷ ʪʘ 

ʨʦʟʤʦʢʘʥʥʷ, ʧʨʠ ʰʚʠʜʢʦʩʪʷʭ ʨʫʩʣʦʚʦʛʦ ʧʦʪʦʢʫ 

ʚ 2-8 ʤ/ʩ. ʇʨʠ ʢʘʪʘʩʪʨʦʬʽʯʥʠʭ ʧʘʚʦʜʢʘʭ ʛʣʠʙʠʥʘ 

ʨʦʟʤʠʚʫ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 1,0-1,5 ʤ. ʐʚʠʜʢʽʩʪʴ 

ʝʨʦʟʽʡʥʦʛʦ ʨʦʟʤʠʚʫ ʨʽʢ ʽ ʪʠʤʯʘʩʦʚʠʭ ʚʦʜʦʪʦʢʽʚ 

ʥʘ ʛʣʠʥʘʭ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 0,1 ʜʦ 

4,3 ʤʤ/ʨʽʢ [15-17]. 

ʉʝʣʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʥʘ ʨʽʢʘʭ ʧʽʚʥʽʯʥʦʛʦ 

ʩʭʠʣʫ ɻʦʣʦʚʥʦʛʦ ʧʘʩʤʘ ʂʨʠʤʩʴʢʠʭ ʛʽʨ ï ʚ ʤʝ-

ʞʘʭ ʚʦʜʦʟʙʦʨʽʚ ʉʘʣʛʠʨʫ, ɹʝʣʴʙʝʢʫ, ʂʘʯʽ, ɸʣʴʤʠ, 

ɹʦʜʨʘʢʫ, ʊʦʥʘʩʫ ʽ ʥʘ ʾʭ ʧʨʠʧʣʠʚʘʭ ʽ ʚʽʜʥʦʩʷʪʴʩʷ 

ʜʦ ʧʽʚʥʽʯʥʦʛʦ ʪʘ ʧʝʨʝʜʛʽʨʥʦʛʦ ʩʝʣʝʚʦʛʦ ʨʘʡʦʥʫ. 

ʐʚʠʜʢʽʩʪʴ ʩʝʣʽʚ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 1,5 ʜʦ 5 ʤ/ʩ. 

ʉʝʣʽ, ʷʢ ʧʨʘʚʠʣʦ, ʬʦʨʤʫʁ ʪʴʩʷ ʫ ʪʝʧʣʠʡ ʧʝʨʽʦʜ 

ʨʦʢʫ ʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʚʦʜʦʢʘʤ'ʷʥʠʭ. ʆʙ'ʻʤ ʩʝʣʽʚ 

ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 2 ʜʦ 10 ʪʠʩ. ʤ3. ʇʝʨʽʦʜ ʧʨʦʭʦ-

ʜʞʝʥʥʷ ʩʝʣʽʚ ʜʣʷ ʧʽʚʥʽʯʥʦʛʦ ʽ ʧʝʨʝʜʛʽʨʥʦʛʦ ʩʝ-

ʣʝʚʦʛʦ ʨʘʡʦʥʽʚ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 4 ʜʦ 17 ʨʦʢʽʚ. 

ʇʨʦʭʦʜʞʝʥʥʷ ʩʝʣʽʚ ʟʘʬʽʢʩʦʚʘʥʦ ʙʽʣʴʰ ʥʽʞ ʥʘ 

10% ʧʣʦʱʽ ʛʣʠʥ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ. ʈʦʟʤʠʚ ʨʫʩʣʘ 

ʧʨʠ ʧʨʦʭʦʜʞʝʥʥʽ ʩʝʣʽʚ ʫ ʜʦʣʠʥʘʭ ʨʽʢ ʽ ʪʠʤʯʘʩʦ-

ʚʠʭ ʚʦʜʦʪʦʢʽʚ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʣʠʥʘʭ ʜʦʩʷʛʘʻ 

1,0-2,0 ʤ [15, 16].  

ɿʩʫʚʥʠʡ ʧʨʦʮʝʩ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʣʠʥʘʭ, 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʤʽʩʪʘʭ ʉʽʤʬʝʨʦʧʦʣʷ, ʌʝʦʜʦ-

ʩʽʾ, ɹʘʣʘʢʣʘʚʠ, ʩʝʣʠʱ ʇʝʨʝʚʘʣʴʥʝ, ɼʝʥʠʩʽʚʢʘ, 

ʅʘʥʽʢʦʚʝ, ɼʦʙʨʝ, ɻʨʫʰʽʚʢʘ, ʂʦʩʪʷʥʪʠʥʽʚʢʘ [15, 

16].  

ɿʩʫʚʠ, ʷʢ ʧʨʦʮʝʩ ʧʨʦʷʚʣʷʻʪʴʩʷ ʽʥʪʝʥʩʠʚʥʽ-

ʰʝ ̔ ʘʢʪʠʚʥʽʰʝ ʫ ʟʦʥʘʭ ʨʦʟʣʦʤʽʚ, ʥʘ ʟʚʦʣʦʞʝʥʠʭ 

ʽ ʧʽʜʨʽʟʘʥʠʭ ʩʭʠʣʘʭ. ʆʜʥʘ ʽʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʛʝʦ-

ʜʠʥʘʤʽʯʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʬʫʥʢʮʽʾ ʛʣʠʥ ʥʘ ʟʩʫʚʥʠʭ 

ʩʭʠʣʘʭ ʻ ʤʽʮʥʽʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʛʣʠʥ, ʪʦʙʪʦ ʾʭ 

ʦʧʽʨ ʧʨʠ ʟʤʽʥʝʥʥʽ ʥʘʚʢʦʣʠʰʥʽʭ ʫʤʦʚ. ɼʣʷ ʚʠ-

ʟʥʘʯʝʥʥʷ ʟʥʘʯʝʥʥʷ ʧʠʪʦʤʦʛʦ ʟʯʝʧʣʝʥʥʷ ʽ ʢʫʪʘ 

ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʝʨʪʷ ʧʨʦʚʦʜʠʣʠʩʷ ʣʘʙʦʨʘʪʦʨʥʽ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʣʷ ʟʩʫʚʦʥʝʙʝʟʧʝʯʥʠʭ ʪʘ ʟʩʫʚʥʠʭ 

ʩʭʠʣʽʚ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʷʢʠʭ, ʟʥʘʯʝʥʥʷ ʧʠʪʦʤʦ-

ʛʦ ʟʯʝʧʣʝʥʥʷ ʪʘ ʢʫʪʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʝʨʪʷ, ʜʝ 

ʨʦʟʚʠʥʫʪʠ ʟʩʫʚʥʽ ʜʝʬʦʨʤʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʫ 1,44 ʽ 

1,2 ʨʘʟʠ ʥʠʞʯʝ, ʥʽʞ ʥʘ ʟʩʫʚʦʥʝʙʝʟʧʝʯʥʠʭ ʩʭʠ-

ʣʘʭ. 

ɺʠʚʽʪʨʶʚʘʥʥʷ ʛʣʠʥ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʚʽʜʙʫ-

ʚʘʻʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʥʘʙʫʭʘʥʥʷ-ʫʩʘʜʢʠ, ʟʚʦʣʦ-

ʞʝʥʥʷ-ʚʠʩʫʰʫʚʘʥʥʷ, ʨʦʟʤʦʢʘʥʥʷ ʪʘ ʧʦʧʝʨʝʤʽʥ-

ʥʦʤʫ ʧʨʦʤʝʨʟʘʥʥʽ ʽ ʚʽʜʪʘʚʘʥʥʽ ʛʣʠʥ, ʧʨʠ ʮʴʦʤʫ 

ʬʦʨʤʫʻʪʴʩʷ ʪʨʠ ʟʦʥʠ ʬʽʟʠʯʥʦʛʦ ʚʠʚʽʪʨʶʚʘʥʥʷ: 

ʜʠʩʧʝʨʩʥʘ, ʪʨʽʱʠʥʘ ʪʘ ʫʣʘʤʢʦʚʘ. ɿʘ ʨʝʟʫʣʴʪʘʪʘ-

ʤʠ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʠʩʧʝʨʩ-

ʥʘ ʟʦʥʘ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʙʝʟʩʪʨʫʢʪʫʨʥʫ ʤʘʩʫ 

ʽ ʤʘʻ ʪʦʚʱʠʥʫ 0,3-0,4 ʤ; ʪʨʽʱʠʥʘ ʟʦʥʘ ʧʨʝʜʩʪʘ-

ʚʣʷʻ ʩʦʙʦʶ, ʛʣʠʥʠʩʪʠʡ ʤʘʩʠʚ ʧʦʢʨʠʪʠʡ ʯʘʩʪʦʶ 

ʩʽʪʢʦʶ ʜʨʽʙʥʠʭ ʪʨʽʱʠʥ, ʪʦʚʱʠʥʫ 1,0-2,5 ʤ; ʫʣʘ-

ʤʢʦʚʘ ʟʦʥʘ ʷʚʣʷʻ ʩʦʙʦʶ ʟʦʥʫ, ʜʝ ʪʨʽʱʠʥʠ ʥʝ ʪʘʢʽ 

ʯʘʩʪʽ, ʯʠʤ ʫ ʜʨʫʛʽʡ ʟʦʥʽ ʧʦʪʫʞʥʽʩʪʴ ʜʘʥʦʾ ʟʦʥʠ 

ʩʪʘʥʦʚʠʪʴ 1,0-3,0 ʤ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʥʞʝʥʝʨʥʦ-

ʛʝʦʣʦʛʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʢʦʨʘ ʚʠʚʽʪʨʶʚʘʥʥʷ ʥʘ 

ʛʣʠʥʘʭ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʜʦʨʽʚʥʶʻ 1-6 ʤ. ɺʠʚʽʪ-

ʨʽʣʠ ʛʣʠʥʠ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ 

ʥʝʚʠʚʽʪʨʽʣʠʭ ï ʟʘʙʘʨʚʣʝʥʥʷʤ, ʚʽʜʩʫʪʥʽʩʪʶ ʩʪʨʫ-

ʢʪʫʨʠ, ʰʘʨʫʚʘʪʦʩʪʽ, ʥʘʷʚʥʽʩʪʶ ʥʦʚʦʪʚʦʨʽʚ (ʢʘ-

ʣʴʮʠʪʫ, ʛʽʧʩʫ) ʽ ʟʤʽʥʦʶ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʠʭ ʭʘʨʘ-

ʢʪʝʨʠʩʪʠʢ (ʪʘʙʣ. 3).  

ʉʝʡʩʤʽʯʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ, ʟʛʽʜʥʦ 

ɼɹʅ ɺ.1.1-12:2006 [19], ʜʦʨʽʚʥʶʻ 7-8 ʙʘʣʴʥʽʡ 

ʟʦʥʽ ʟʘ ʰʢʘʣʦʶ MSK-64. ʅʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ 

ʪʝʨʠʪʦʨʽʾ ʧʦʰʠʨʝʥʥʷ ʛʣʠʥ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʚʠ-

ʢʦʥʫʚʘʣʦʩʷ ʩʝʡʩʤʽʯʥʝ ʤʽʢʨʦʨʘʡʦʥʫʚʘʥʥʷ ʟʘ ʤʝ-

ʪʦʜʠʢʦʶ ʈʉʅ 65-87 [20], ʜʝ ʚʠʟʥʘʯʘʣʦʩʷ ʧʨʠ-

ʨʦʱʫʚʘʥʥʷ ʚ ʙʘʣʘʭ ʩʝʡʩʤʽʯʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʘ 

ʰʚʠʜʢʦʩʪʽ ʧʦʰʠʨʝʥʥʷ ʩʝʡʩʤʽʯʥʠʭ ʭʚʠʣʴ ʚ ʦʙ-

ʚʦʜʥʝʥʠʭ ʽ ʥʝ ʦʙʚʦʜʥʝʥʠʭ ʛʣʠʥʘʭ ʥʠʞʥʴʦʾ 

ʢʨʝʡʜʠ (ʪʘʙʣ. 4). ʇʨʠʨʦʱʫʚʘʥʥʷ ʩʝʡʩʤʽʯʥʦʩʪʽ 

ʩʧʦʩʪʝʨʽʛʘʣʦʩʷ ʚ ʦʙʚʦʜʥʝʥʠʭ ʛʣʠʥʘʭ ʙʽʣʴʰ ʥʽʞ 

ʥʘ 1 ʙʘʣ (ʧʦʙʣʠʟʫ ʚʽʜ ʤ. ʉʽʤʬʝʨʦʧʦʣʷ, ʌʝʦʜʦʩʽʾ, 

ʙʽʣʷ ʩ. ʉʘʨʠ-ʉʫ, ʩ. ɻʨʫʰʽʚʢʘ). 

ʌʽʟʠʯʥʽ ʽ ʥʘʙʫʭʘʶʯʦ-ʫʩʘʜʦʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʛʣʠʥ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʣʘʙʦʨʘʪʦ- 
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ʊʘʙʣʠʮʷ 3 

ʉʝʨʝʜʥʽ ʬʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ʚʠʚʽʪʨʽʣʠʭ ʽ ʥʝʚʠʚʽʪʨʽʣʠʭ ʧʨʠʨʦʜʥʠʭ ʛʣʠʥ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ 
ʄ
ʩ̔
ʮ
ʝ
 
ʦ
ʮ
ʽ
ʥ
ʢ
ʠ

 

ʉʪʘʥ ʛʣʠʥ 

ʌʽʟʠʢʦ-ʤʝʭʘʥʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʑ
ʽ
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3
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ʠ
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ʝ
ʥ
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ʢ
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ʂ
ʫ
ʪ
 
ʚ
ʥ
ʫ
ʪ
ʨ
ʽ
ʰ
ʥ
ʴ
ʦ
ʛ
ʦ
 
ʪ
ʝ
ʨ
ʪ
ʷ
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ʚ
 
ʨ
ʘ
ʡ
ʦ
ʥ
ʽ
 

 

ʤ
.
 
ʉ
ʽ
ʤ
ʬ
ʝ
ʨ
ʦ
ʧ

ʦ
ʣ

 ̫

ʚʠʚʽʪʨʽʣʠ 1,85 0,277 -0,02 0,814 0,75 27 44 22 

ʥʝʚʠʚʽʪʨʽʣʠ 1,91 0,233 -0,05 0,770 0,72 31 49 24 

ʚ
 
ʨ
ʘ
ʡ
ʦ
ʥ
ʽ
 

 

ʤ
.
 
ʌ
ʝ
ʦ
ʜ

ʦ
ʩ
ʽ
ʾ

 

ʚʠʚʽʪʨʽʣʠ 1,93 0,227 -0,22 0,743 0,82 30 46 24 

ʥʝʚʠʚʽʪʨʽʣʠ 1,97 0,197 -0,24 0,670 0,81 33 53 25 

 

ʊʘʙʣʠʮʷ 4 

ʉʝʡʩʤʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʛʣʠʥ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʂʨʠʤʫ 

ʊʝʨʠʪʦʨʽʾ 

ʇʨʠʨʦʱʫʚʘʥʥʷ ʚ 

ʙʘʣʘʭ ʩʝʡʩʤʽʯʥʦʾ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʐʚʠʜʢʽʩʪʴ ʩʝʡʩʤʽʯʥʠʭ ʭʚʠʣʴ ʫ ʛʣʠʥʘʭ, ʤ/ʩ 

ʚʠʚʽʪʨʽʣʠ ʥʝʚʠʚʽʪʨʽʣʠ 

ʙʝʟ ʨʦʟʚʠʪʢʫ ʧʜ̔-

ʟʝʤʥʠʭ ʚʦʜ 
ʜʦ +0,44 ʚʽʜ 510 ʜʦ 2220 ʚʽʜ 750 ʜʦ 4140 

ʟ ʨʦʟʚʠʪʢʦʤ ʧʜ̔-

ʟʝʤʥʠʭ ʚʦʜ 
ʜʦ +1,26 ʚʽʜ 200 ʜʦ 2100 ʚʽʜ 720 ʜʦ 3120 

 

ʨʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ, ʷʢ ʪʚʝʨʜʽ, 

ʩʝʨʝʜʥʴʦʥʘʙʫʭʘʶʯʠ (ʪʘʙʣ. 5). ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ 

ʨʝʟʫʣʴʪʘʪʽʚ ʦʮʽʥʢʠ ʥʘʙʫʭʘʥʥʷ ʚʠʢʦʥʘʥʠʭ ʧʨʠ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʚ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ ʨʦʟʚʠʪʢʫ ʛʣʠʥ 

ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʙʫʣʠ ʚʠʜʽʣʝʥʽ ʚʩʽ ʨʽʟʥʦʚʠʜʠ 

ʥʘʙʫʭʘʶʯʠʭ ʛʣʠʥ ʪʘ ʾʭ ʨʦʟʧʦʜʽʣ ʫ ʧʨʦʩʪʦʨʽ. ʅʘ 

ʩʠʣʴʥʦʥʘʙʫʭʘʶʯʽ ʨʽʟʥʦʚʠʜʠ ʧʨʠʭʦʜʠʪʴʩʷ ï 

7,55% ʪʝʨʠʪʦʨʽʾ; ʩʝʨʝʜʥʴʦʥʘʙʫʭʘʯʽ ï 37,62%; 

ʩʣʘʙʦʥʘʙʫʭʘʯʽ ï 40,40% ʪʘ ʥʝʥʘʙʫʭʘʶʯʽ ï 

14,43%.  

ɿʘ ʯʠʩʣʦʤ ʧʣʘʩʪʠʯʥʦʩʪʽ ʛʣʠʥʠ, ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ɼʉʊʋ ɹ ɺ.2.1-2-96 [21], ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʣʝʛ-

ʢʽ ʧʠʣʫʚʘʪʽ, ʨʽʜʰʝ ʣʝʛʢʽ ʧʽʩʢʦʚʽ, ʘʙʦ ʚʘʞʢʽ. ʉʝ-

ʨʝʜ ʛʣʠʥ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʧʨʦʰʘʨʢʠ ʩʫʛʣʠʥʢʽʚ ʽ 

ʜʫʞʝ ʨʽʜʢʦ ʩʫʧʽʩʢʽʚ. 

ɻʣʠʥʠ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʤʽʥʣʠʚʠʤ ʛʨʘʥʫʣʦʤʝʪʨʠʯʥʠʤ ʩʢʣʘʜʦʤ. ʇʽʱʘʥʘ 

ʬʨʘʢʮʽʷ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 0,4 ʜʦ 40%, ʧʠʣʫʚʘʪʘ 

ʬʨʘʢʮʽʷ ʚʽʜ 17 ʜʦ 55,2%, ʛʣʠʥʠʩʪʘ ʬʨʘʢʮʽʷ ʚʽʜ 

31,3 ʜʦ 73,3%. ɺʝʣʠʢʦʫʣʘʤʢʦʚʘ ʬʨʘʢʮʽʷ ʟʫʩʪʨʽ-

ʯʘʻʪʴʩʷ ʝʧʽʟʦʜʠʯʥʦ ʽ ʧʨʝʜʩʪʘʚʣʝʥʘ ʞʦʨʩʪʚʦʶ, 

ʱʝʙʝʥʝʤ, ʛʨʘʚʽʻʤ, ʛʘʣʴʢʦʶ, ʨʽʜʰʝ ʚʘʣʫʥʘʤʠ ʚʘ-

ʧʥʷʢʫ, ʧʽʩʢʦʚʠʢʫ, ʤʝʨʛʝʣʶ, ʢʚʘʨʮʫ ʽ, ʷʢ ʧʨʘʚʠʣʦ, 

ʥʝ ʧʝʨʝʚʠʱʫʻ 3%, ʘʣʝ ʤʦʞʝ ʜʦʩʛ̫ʘʪʠ 15%. 

ɼʝʬʦʨʤʘʮʽʡʥʦ-ʤʽʮʥʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʛʣʠʥ 

ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʟ 

ʧʨʽʩʥʠʤʠ ʚʦʜʘʤʠ, ʪʦʤʫ ʱʦ ʚ ʟʦʥʫ ʘʝʨʘʮʽʾ ʥʘʜʭʦ-

ʜʷʪʴ ʘʪʤʦʩʬʝʨʥʽ ʦʧʘʜʠ (ʪʘʙʣ. 6). 

ɹʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʛʣʠʥʘʭ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ 

ʛʦʨʠʟʦʥʪ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʚʽʜʩʫʪʥʽʡ, ʘʣʝ ʚ ʚʘʧʥʷ-

ʢʘʭ, ʧʽʩʢʦʚʠʢʘʭ, ʧʽʩʢʘʭ, ʢʦʥʛʣʦʤʝʨʘʪʘʭ, ʱʦ ʟʘ- 
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ʊʘʙʣʠʮʷ 5 

ʌʽʟʠʯʥʽ ʪʘ ʥʘʙʫʭʘʶʯʦ-ʫʩʘʜʦʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʠʨʦʜʥʠʭ ʛʣʠʥ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ 

ʌʽʟʠʯʥʽ ʪʘ ʥʘʙʫʭʘʶʯʦ-ʫʩʘʜʦʯʥʽ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢʠ ʛʣʠʥ 

ɿʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʤʽʥʽʤʘʣʴʥʝ ʤʘʢʩʠʤʘʣʴʥʝ ʩʝʨʝʜʥʻ 

ʇʨʠʨʦʜʥʘ ʚʦʣʦʛʽʩʪʴ, ʜ.ʦ. 0,072 0,477 0,221 

ɺʦʣʦʛʽʩʪʴ ʥʘ ʛʨʘʥʠʮʽ ʪʝʢʫʯʦʩʪʽ, ʜ.ʦ. 0,240 0,815 0,509 

ɺʦʣʦʛʽʩʪʴ ʥʘ ʛʨʘʥʠʮʽ ʨʦʟʢʦʯʫʚʘʥʥʷ, ʜ.ʦ. 0,128 0,390 0,257 

ʏʠʩʣʦ ʧʣʘʩʪʠʯʥʦʩʪʽ, ʙ.ʨ. 0,060 0,539 0,252 

ʇʦʢʘʟʥʠʢ ʪʝʢʫʯʦʩʪʽ, ʙ.ʨ. -0,97 0,49 -0,14 

ʑʽʣʴʥʽʩʪʴ ˇʨʫʥʪʫ, ʛ/ʩʤ3 1,55 2,31 1,92 

ʑʽʣʴʥʽʩʪʴ ʩʫʭʦʛʦ ˇʨʫʥʪʫ, ʛ/ʩʤ3 1,03 1,93 1,58 

ʑʽʣʴʥʽʩʪʴ ʯʘʩʪʦʯʦʢ ˇʨʫʥʪʫ, ʛ/ʩʤ3 2,56 2,76 2,70 

ʂʦʝʬʽʮʽʻʥʪ ʧʦʨʠʩʪʦʩʪʽ, ʙ.ʨ.  0,396 1,395 0,725 

ʇʦʨʠʩʪʽʩʪʴ, % 28,4 57,9 41,7 

ʂʦʝʬʽʮʽʻʥʪ ʚʦʜʦʥʘʩʠʯʝʥʥʷ, ʙ.ʨ. 0,59 1,0 0,74 

ʊʠʩʢ ʥʘʙʫʭʘʥʥʷ, ʄʇʘ 0,025 0,375 0,101 

ɺʽʜʥʦʩʥʝ ʥʘʙʫʭʘʥʥʷ, % 2 24 11 

ɺʦʣʦʛʽʩʪʴ ʥʘʙʫʭʘʥʥʷ, ʜ.ʦ. 0,225 0,519 0,360 

ɺʽʜʥʦʩʥʘ ʫʩʘʜʢʘ ʧʦ ʚʠʩʦʪʽ, % 0,9 19 6,8 

ɺʽʜʥʦʩʥʘ ʫʩʘʜʢʘ ʧʦ ʜʽʘʤʝʪʨʫ, % 0,2 9,5 4,4 

ɺʽʜʥʦʩʥʘ ʫʩʘʜʢʘ ʧʦ ʦʙôʻʤʫ, % 6 31,7 14,5 

 

ʊʘʙʣʠʮʷ 6 

ɿʘʣʝʞʥʽʩʪʴ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʜʝʬʦʨʤʘʮʽʡʥʦ-ʤʽʮʥʽʩʥʠʤʠ ʪʘ ʧʦʢʘʟʥʠʢʦʤ ʪʝʢʫʯʦʩʪʽ  

ʧʨʠʨʦʜʥʠʭ ʛʣʠʥ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ 
 

 ʇʦʢʘʟʥʠʢ ʪʝ-

ʢʫʯʦʩʪʽ 

ɼʝʬʦʨʤʘʮʽʡʥʦ-ʤʽʮʥʽʩʥʽ ʧʦʢʘʟʥʠʢʠ 

ʄʦʜʫʣʴ ʜʝʬʦʨʤʘʮʽʾ, 

ʄʇʘ 

ʇʠʪʦʤʝ ʟʯʝʧʣʝʥʥʷ, 

ʢʇʘ 

ʂʫʪ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʪʝʨʪʷ, ʛʨ. 
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IL<0 18 53 32 29 77 49 9 27 23 

0ÒILÒ0,25 15 48 23 26 66 42 8 24 20 

0,25<ILÒ0,5 7 33 14 16 47 29 7 22 16 
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ʣʷʛʘʶʪʴ ʩʝʨʝʜ ʚʦʜʦʪʨʠʚʢʠʭ ʛʣʠʥ ʧʽʜʟʝʤʥʽ ʚʦʜʠ 

ʽʥʢʦʣʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʣʦʢʘʣʴʥʠʤʠ ʜʽʣʷʥʢʘʤʠ. 

ʄʽʥʝʨʘʣʽʟʘʮʽʷ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʢʦʣʠʚʘʻʪʴʩʷ ʚʽʜ 

0,45 ʜʦ 54,46 ʛ/ʜʤ3. ʍʽʤʽʯʥʠʡ ʩʢʣʘʜ ʧʽʜʟʝʤʥʠʭ 

ʚʦʜ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ, ʭʘʨʘʢʪʝʨʠʟʫ-

ʶʪʴʩʷ ʩʪʨʦʢʘʪʠʤ ʭʽʤʽʯʥʠʤ ʩʢʣʘʜʦʤ.  

ʅʘ ʝʢʦʣʦʛʦ-ʛʝʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʛʣʠʥ ʥʠʞʥʴʦʾ 

ʢʨʝʡʜʠ ʧʽʜʟʝʤʥʽ ʚʦʜʠ ʚʧʣʠʚʘʶʪʴ ʽ ʚʠʢʣʠʢʘʶʪʴ 

ʧʨʦʮʝʩʠ ʨʦʟʯʠʥʝʥʥʷ, ʚʠʣʫʛʦʚʫʚʘʥʥʷ, ʨʫʡʥʫʚʘʥ-

ʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʟʚ'ʷʟʢʽʚ ʛʣʠʥ ʽ ʦʩʘʜʞʝʥʥʷ ʤʽʥʝ-

ʨʘʣʽʚ ʽʟ ʚʦʜʠ, ʷʢʽ ʚʝʜʫʪʴ ʜʦ ʦʩʣʘʙʣʝʥʥʷ ʩʪʨʫʢʪʫ-

ʨʥʠʭ ʟʚ'ʷʟʢʽʚ ʫ ʛʣʠʥʘʭ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʤʝʥ-

ʰʝʥʥʷ ʜʝʬʦʨʤʘʮʽʡʥʦ-ʤʽʮʥʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 

ʱʽʣʴʥʦʩʪʽ ʛʣʠʥ (ʪʘʙʣ. 7). ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽ-

ʜʞʝʥʴ ʫʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʛʣʠʥʘʭ, ʜʝ ʧʨʠʩʫʪʥʽ 

ʧʽʜʟʝʤʥʽ ʚʦʜʠ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʛʣʠʥ ʚ ʷʢʠʭ ʧʽʜʟʝ-

ʤʥʽ ʚʦʜʠ ʚʽʜʩʫʪʥʽ ʪʠʩʢ ʥʘʙʫʭʘʥʥʷ, ʚʽʜʥʦʩʥʝ ʥʘ-

ʙʫʭʘʥʥʷ, ʚʽʜʥʦʩʥʝ ʟʩʽʜʘʥʥʷ ʧʦ ʚʠʩʦʪʽ, ʜʽʘʤʝʪʨʫ ʽ 

ʦʙ'ʻʤʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʙʽʣʴʰʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʚʽʜʧʦʚʽʜʥʦ ʫ 1,5, 1,36, 1,43, 1,72 ʪʘ 1,7 ʨʘʟʠ 

(ʪʘʙʣ. 8). 

ʊʘʙʣʠʮʷ 7 

ɿʽʩʪʘʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʚʦʣʦʞʝʥʠʭ ʪʘ ʥʝ ʟʚʦʣʦʞʝʥʠʭ ʛʣʠʥ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ 

ɻʣʠʥʠ ʚ ʨʘʡʦʥʽ 

ʤ.ʉʽʤʬʝʨʦʧʦʣʷ 

ʇʦʢʘʟʥʠʢʠ 
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ʥʝ ʟʘʤʦʯʝʥʽ 0,223 2,04 0,873 -0,15 0,77 31 49 24 

ʟʘʤʦʯʝʥʽ 0,313 1,84 1,063 -0,03 0,92 25 39 21 

 

ʊʘʙʣʠʮʷ 8 

ɿʽʩʪʘʚʣʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʥʘʙʫʭʘʥʥʷ ʪʘ ʫʩʘʜʢʠ ʛʣʠʥ, ʚ ʷʢʠʭ ʚʽʜʩʫʪʥʽ ʧʽʜʟʝʤʥʽ ʚʦʜʠ ʪʘ ʧʝʨʽʦʜʠʯʥʦ ʟʚʦʣʦ-

ʞʝʥʠʭ ʧʽʜʟʝʤʥʠʤʠ ʚʦʜʘʤʠ 
 

 ɻʣʠʥʠ 

ʇʦʢʘʟʥʠʢʠ 

ʪʠʩʢ ʥʘʙʫʭʘʥ-

ʥʷ, ʄʇʘ 

ʚʽʜʥʦʩʥʝ ʥʘ-

ʙʫʭʘʥʥʷ, %  

ɺʽʜʥʦʩʥʘ ʫʩʘʜʢʘ ʧʦ  

ʚʠʩʦʪʽ, % ʜʽʘʤʝʪʨʫ, % ʦʙ'ʻʤʫ, % 

ʙʝʟ ʧʽʜʟʝʤʥʠʭ ʚʦʜ 1,0 11 4,6 3,9 10,0 

ʟ ʧʽʜʟʝʤʥʠʤʠ ʚʦʜʘʤʠ 1,5 15 6,6 6,7 17,0 

 

ʇʽʜʟʝʤʥʽ ʚʦʜʠ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʣʠʥʘʭ ʤʘ-

ʶʪʴ ʨʽʟʥʽ ʚʠʜʠ ʘʛʨʝʩʠʚʥʦʩʪʽ ʜʦ ʙʝʪʦʥʽʚ, ʟʘʣʽʟʦ-

ʙʝʪʦʥʥʠʭ ʽ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ɸʛʨʝʩʠʚ-

ʥʽʩʪʴ ʜʦ ʙʝʪʦʥʽʚ ʽ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʥʘ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʽ ʢʦʣʠʚʘʻʪʴʩʷ, ʥʘ ʙʽʣʴʰʽʡ 

ʪʝʨʠʪʦʨʽʾ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʽʜ ʥʝʘʛʨʝʩʠʚʥʠʭ ʜʦ 

ʩʠʣʴʥʦʘʛʨʝʩʠʚʥʠʭ ʚ ʧʝʨʝʨʘʭʫʥʢʫ ʥʘ ʽʦʥʠ ʩʫʣʴ-

ʬʘʪʽʚ (ʤʘʢʩʠʤʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ 3,667 ʛ/ʜʤ3 ʚ 

ʨʘʡʦʥʽ ʤ. ʉʽʤʬʝʨʦʧʦʣʷ). ʈʘʡʦʥ, ʜʝ ʩʧʦʩʪʝʨʽʛʘ-

ʻʪʴʩʷ ʩʠʣʴʥʘ ʘʛʨʝʩʠʚʥʽʩʪʴ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʜʦ ʙʝ-

ʪʦʥʽʚ ʽ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚ ʧʝʨʝʨʘʭʫ-

ʥʢʫ ʥʘ ʽʦʥʠ ʩʫʣʴʬʘʪʽʚ, ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʩʭʽʜʥʽʡ 

ʯʘʩʪʠʥʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʛʣʠʥ ʚ ʨʘʡʦʥʽ ʂʦʢʪʝ-

ʙʝʣʴʩʢʦ-ʌʝʦʜʦʩʽʡʩʴʢʦʛʦ ʥʠʟʴʢʦʛʽʨ'ʷ (ʤʘʢʩʠʤʘ-

ʣʴʥʠʡ ʧʦʢʘʟʥʠʢ 32,5 ʛ/ʜʤ3).  

ɼʦ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʧʽʜʟʝʤʥʽ ʚʦʜʠ ʫ 

ʛʣʠʥʘʭ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʥʘ ʙʽʣʴʰʽʡ ʧʣʦʱʽ ʨʦʟ-

ʧʦʚʩʶʜʞʝʥʥʷ ʩʝʨʝʜʥʴʦʘʛʨʝʩʠʚʥʽ, ʽʟ ʨʦʟʨʘʭʫʥʢʫ 

ʩʫʤʘʨʥʦʛʦ ʚʤʽʩʪʫ ʭʣʦʨʠʜʽʚ ʽ ʩʫʣʴʬʘʪʽʚ (ʤʘʢʩʠ-

ʤʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ 4,1 ʛ/ʜʤ3 ʚ ʨʘʡʦʥʽ ʤ. ʉʽʤʬʝ-

ʨʦʧʦʣʷ), ʢʨʽʤ ʨʘʡʦʥʫ ʂʦʢʪʝʙʝʣʴʩʢʦ-

ʌʝʦʜʦʩʽʡʩʴʢʦʛʦ ʥʠʟʴʢʦʛʽʨ'ʷ, ʜʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʩʠʣʴʥʘ ʘʛʨʝʩʠʚʥʽʩʪʴ ʜʦ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

(ʤʘʢʩʠʤʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ 36,2 ʛ/ʜʤ3).  

ʋ ʛʣʠʥʘʭ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʽʟ ʤʽʥʝʨʘʣʽʚ, ʷʢʽ 

ʩʧʨʠʷʶʪʴ ʢʦʨʦʟʽʡʥʽʡ ʘʛʨʝʩʠʚʥʦʩʪʽ, ʤʽʩʪʷʪʴʩʷ: 

ʩʫʣʴʬʘʪʠ - ʪʝʥʘʨʜʽʪ, ʘʩʪʨʘʭʘʥʽʪ, ʛʝʢʩʘʛʽʜʨʽʪ, ʛʽʧʩ 

ʽ ʭʣʦʨʠʜʠ ï ʛʘʣʽʪ, ʾʭʥʷ ʢʽʣʴʢʽʩʪʴ ʫ ʛʣʠʥʽ ʜʦʩʷʛʘʻ 

0,04-2,55%. ʋ ʧʦʩʫʰʣʠʚʽ ʧʝʨʽʦʜʠ ʨʦʢʫ ʜʘʥʽ ʤʽ-

ʥʝʨʘʣʠ ʫʪʚʦʨʶʶʪʴ ʥʘ ʧʦʚʝʨʭʥʽ ʛʣʠʥ ʙʽʣʽ ʥʘʣʴʦ-
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ʪʠ, ʷʢʽ ʟʥʠʢʘʶʪʴ ʧʨʠ ʟʚʦʣʦʞʝʥʥʽ ʘʪʤʦʩʬʝʨʥʠʤʠ 

ʦʧʘʜʘʤʠ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʛʣʠʥʠ ʥʠʞʥʴʦʾ 

ʢʨʝʡʜʠ ʚ ʟʦʥʽ ʘʝʨʘʮʽʾ, ʤʘʶʪʴ ʧʝʨʝʚʘʞʥʦ ʥʝʘʛʨʝ-

ʩʠʚʥʫ ʽ ʩʝʨʝʜʥʶ ʩʫʣʴʬʘʪʥʫ ʘʛʨʝʩʠʚʥʽʩʪʴ (150-

1300 ʤʛ/ʢʛ), ʘ ʪʘʢʦʞ ʥʝʘʛʨʝʩʠʚʥʫ ʽ ʩʣʘʙʢʫ ʭʣʦ-

ʨʠʜʥʫ (10-940ʤʛ/ʢʛ) ʘʛʨʝʩʠʚʥʽʩʪʴ ʜʦ ʙʝʪʦʥʽʚ ʽ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʥʘ ʧʦʨʪʣʘʥʜʮʝʤʝʥ-

ʪʽ, ʘ ʧʦʙʣʠʟʫ ʤʦʨʩʢɹʦʛʦ ʫʟʙʝʨʝʞʞʷ ʚ ʨʘʡʦʥʽ ʤ. 

ʌʝʦʜʦʩʽʾ ʛʣʠʥʠ ʤʘʶʪʴ ʧʝʨʝʚʘʞʥʦ ʩʝʨʝʜʥʶ ʽ ʩʠ-

ʣʴʥʫ ʩʫʣʴʬʘʪʥʫ (1000-11700 ʤʛ/ʢʛ) ʪʘ ʩʝʨʝʜʥʶ 

ʭʣʦʨʠʜʥʫ ʘʛʨʝʩʠʚʥʽʩʪʴ ʜʦ ʙʝʪʦʥʽʚ ʽ ʟʘʣʽʟʦʙʝ-

ʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʥʘ ʧʦʨʪʣʘʥʜʮʝʤʝʥʪʽ (420-

4800 ʤʛ/ʢʛ).  

ʂʦʨʦʟʽʡʥʘ ʘʛʨʝʩʠʚʥʽʩʪʴ ʛʣʠʥ ʥʠʞʥʴʦʾ ʢʨʝʡ-

ʜʠ ʜʦ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚʠʟʥʘʯʘʣʘʩʷ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʠʪʦʤʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʦʧʦʨʫ ʽ 

ʱʽʣʴʥʦʩʪʽ ˇʨʫʥʪʦʚʦʛʦ ʪʦʢʫ. 

ʇʦʢʘʟʥʠʢʠ ʧʠʪʦʤʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʦʧʦʨʫ 

ʛʣʠʥ ʥʘ ʙʽʣʴʰʽʡ ʪʝʨʠʪʦʨʽʾ ʩʚʦʛʦ ʧʦʰʠʨʝʥʥʷ ʭʘ-

ʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʠʟʴʢʦʶ ʪʘ ʩʝʨʝʜʥʴʦʶ ʢʦʨʦʟʽʡ-

ʥʦʶ ʘʛʨʝʩʠʚʥʽʩʪʶ (22-107 ʆʤĀʤ), ʢʨʽʤ ʪʝʨʠʪʦʨʽʾ 

ʚʽʜ ɹʘʨʘʢʦʣʴʩʢʦʾ ʟʘʧʘʜʠʥʠ ʜʦ ʤ. ʌʝʦʜʦʩʽʾ, ʜʝ 

ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʚʠʩʦʢʘ ʽ ʩʝʨʝʜʥʷ ʢʦʨʦʟʽʡʥʘ ʘʛʨʝ-

ʩʠʚʥʽʩʪʴ (11-27ʆʤĀʤ). ʑʽʣʴʥʽʩʪʴ ˇʨʫʥʪʦʚʦʛʦ 

ʪʦʢʫ ʫ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʣʠʥʘʭ ʜʦ ʩʪʘʣʝʚʠʭ ʪʨʫ-

ʙʦʧʨʦʚʦʜʽʚ ʽ ʢʦʥʩʪʨʫʢʮʽʡ ʟʜʝʙʽʣʴʰʦʛʦ ʤʘʻ ʥʠʟʴ-

ʢʫ ʽ ʩʝʨʝʜʥʶ ʢʦʨʦʟʽʡʥʫ ʘʛʨʝʩʠʚʥʽʩʪʴ, ʨʽʜʰʝ ʚʠ-

ʩʦʢʫ ʽ ʥʝʤʘʻ ʙʫʜʴ-ʷʢʦʾ ʧʨʠʚ'ʷʟʢʠ ʜʦ ʤʽʩʮʝʚʦʩʪʽ 

(ʪʘʙʣ. 9).  

ʊʘʙʣʠʮʷ 9 

ʂʦʨʦʟʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʛʣʠʥ ʥʠʞʥʴʦʾ ʢʨʝʡʜʠ ʂʨʠʤʫ 

ʊʝʨʠʪʦʨʽʾ ʟ ʨʽʟʥʠʤʠ ʢʦ-

ʨʦʟʽʡʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷ-

ʤʠ ʛʣʠʥ 

ʂʦʨʦʟʽʡʥʽ ʧʦʢʘʟʥʠʢʠ 

ɸʛʨʝʩʠʚʥʽʩʪʴ ʛʣʠʥ ʜʦ ʙʝʪʦʥʽʚ ʽ 

ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʥʘ 

ʧʦʨʪʣʘʥʜ-ʮʝʤʝʥʪʽ, ʤʛ/ʢʛ 

ʇʠʪʦʤʠʡ ʝʣʝʢʪ-

ʨʠʯʥʠʡ ʦʧʽʨ ʜʦ 

ʤʝʪʘʣʝʚʠʭ ʢʦʥʩ-

ʪʨʫʢʮʽʡ, ʆʤ/ʤ 

ʑʽʣʴʥʽʩʪʴ ˇʨʫʥ-

ʪʦʚʦʛʦ ʪʦʢʫ ʜʦ 

ʩʪʘʣʝʚʠʭ ʢʦʥʩ-

ʪʨʫʢʮʽʡ, 

ʤɸ/ʤ2 SO4
2- Clï 

ʚʽʜ ʤ. ɹʘʣʘʢʣʘʚʠ ʜʦ ɹʘ-

ʨʘʢʦʣʴʩʢʦʾ ʟʘʧʘʜʠʥʠ 
150-1300 10-940 22-107 0,010-0,032 

ʚʽʜ ɹʘʨʘʢʦʣʴʩʢʦʾ ʟʘʧʘ-

ʜʠʥʠ ʜʦ ʤ. ʌʝʦʜʦʩʽʾ 
1000-11700 420-4800 11-27 0,013-0,034 

 

ɺʠʩʥʦʚʢʠ 
1. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʽʟʥʘ ʟʜʘʪʥʽʩʪʴ ʤʽʥʝʨʘ-

ʣʽʚ ʜʦ ʨʦʟʰʠʨʝʥʥʷ (ʤʦʥʪʤʦʨʠʣʦʥʽʪ, ʛʽʜ-

ʨʦʩʣʶʜʠ, ʭʣʦʨʠʪ ʪʘ ʽʥ.), ʦʙʫʤʦʚʣʶʻ ʨʦʟ-

ʚʠʪʦʢ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʾʭ ʥʘʙʫʭʘʥʥʷ (ʩʝʨʝʜ-

ʥʴʦʛʦ, ʩʠʣʴʥʦʛʦ), ʷʢʝ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʻ 

ʥʘ ʽʥʞʝʥʝʨʥʦ-ʛʝʦʣʦʛʽʯʥʠʡ ʩʪʘʥ ʩʧʦʨʫʜ. 

2. ʇʨʠ ʦʮʽʥʢʘʭ ʩʪʽʡʢʦʩʪʽ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩ-

ʪʨʫʢʮʽʡ ʚ ʤʝʞʘʭ ʨʦʟʚʠʪʢʫ ʛʣʠʥ ʥʠʞʥʴʦʾ 

ʢʨʝʡʜʠ ʥʝʦʙʭʽʜʥʦ ʫʨʘʭʦʚʫʚʘʪʠ ʪʝʢʪʦʥʯ̔ʥʽ 

ʧʦʨʫʰʝʥʥʷ ʪʝʨʠʪʦʨʽʾ, ʱʦ ʦʙʫʤʦʚʣʶʶʪʴʩʷ 

ʟʤ̔ʥʘʤʠ ʫ ʩʪʨʫʢʪʫʨʽ ʪʘ ʪʝʢʩʪʫʨʽ. ɿ ʫʪʚʦ-

ʨʝʥʥʷʤ ʚʪʦʨʠʥʥʠʭ ʤʽʥʝʨʘʣʽʚ, ʽ ʟʤʽʥʝʥʥʶ 

ʜʝʬʦʨʤʘʮʽʡʥʦ-ʤʽʮʥʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ˇʨʫʥʪʽʚ. 

3. ʉʝʡʩʤʽʯʥʽʩʪʴ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʽʜʞʝʥʴ ʧʝʨʝ-

ʚʘʞʥʦ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʤʝʞʘʭ 7-8 ʙʘʣʴʥʦʾ 

ʟʦʥʠ ʟʘ ʰʢʘʣʦʶ MSK-64, ʘ ʪʘʤ ʜʝ ʛʣʠʙʠ-

ʥʘ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 3 ʜʦ 5 ʤ 

ʚʩʪʘʥʦʚʣʝʥʦ ʧʨʠʨʦʱʝʥʥʷ ʩʝʡʩʤʽʯʥʦʩʪʽ 

ʙʽʣʴʰ ʥʽʞ ʥʘ 1 ʙʘʣ, ʱʦ ʪʝʞ ʟʙʽʣʴʰʫʻ ʙʫ-

ʜʽʚʝʣʴʥʽ ʨʠʟʠʢʠ. 
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ʈʦʟʛʣʷʥʫʪʦ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʟʦʪʦʧʽʚ ʚʫʛʣʝʮʶ ʤʝʪʘʥʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʞʝʨʝʣ ʛʝʥʝʨʘʮʽʾ ʪʘ ʰʣʷʭʽʚ ʤʽʛʨʘʮʽʾ 

ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʣʽʪʦʩʬʝʨʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʽʟʦʪʦʧ ʚʫʛʣʝʮʶ, ʚʫʛʣʝʚʦʜʥʽ, ʪʝʨʤʦʢʘʪʘʣʽʪʠʯʥʽ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʜʞʝʨʝʣʦ ʛʝʥʝʨʘʮʽʾ, ʰʣʷʭʠ ʤʽʛʨʘʮʽʾ. 

ɺ.ɻ. ʉʫʷʨʢʦ, ʉ.ɺ. ʂʨʠʚʫʣʷ. ʀɿʆʊʆʇʓ ʋɻʃɽʈʆɼɸ ʄɽʊɸʅɸ ï ʂɸʂ ʂʈʀʊɽʈʀʁ ʀʉʉʃɽɼʆɺɸʅʀʁ ʉʂʆʇʃɽʅʀʁ 

ʋɻʃɽɺʆɼʆʈʆɼʆɺ. ʈʘʩʩʤʦʪʨʝʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʟʦʪʦʧʦʚ ʫʛʣʝʨʦʜʘ ʤʝʪʘʥʘ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʩʪʦʯʥʠʢʦʚ 

ʛʝʥʝʨʘʮʠʠ ʠ ʧʫʪʝʡ ʤʠʛʨʘʮʠʠ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʚ ʣʠʪʦʩʬʝʨʝ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʠʟʦʪʦʧ ʫʛʣʝʨʦʜʘ, ʫʛʣʝʚʦʜʦʨʦʜʳ, ʪʝʨʤʦʢʘʪʘʣʠʪʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ, ʠʩʪʦʯʥʠʢ ʛʝʥʝʨʘʮʠʠ, ʧʫʪʠ 

ʤʠʛʨʘʮʠʠ. 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʘ ʘʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩ-

ʣʽʜʞʝʥʴ. ʉʝʨʝʜ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʟʘʜʘʯ ʜʦʩʣʽ-

ʜʞʝʥʴ ʩʢʫʧʯʝʥʴ ʚʫʛʣʝʚʦʜʥʽʚ - ʚʠʟʥʘʯʝʥʥʷ ʜʞʝ-

ʨʝʣ ʾʭʥʴʦʾ ʛʝʥʝʨʘʮʽʾ ʪʘ ʰʣʷʭʽʚ ʤʽʛʨʘʮʽʾ ʫ ʛʝʦʩʪ-

ʨʫʢʪʫʨʥʽ ʪʘ ʥʝʩʪʨʫʢʪʫʨʥʽ ʦʙôʻʢʪʠ ʥʘʬʪʦʛʘʟʦʥʦ-

ʩʥʦʩʪʽ. ʆʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ ʢʨʠʪʝʨʽʾʚ ʮʴʦʛʦ ʧʨʦ-

ʮʝʩʫ ʻ ʚʠʚʯʝʥʥʷ ʽʟʦʪʦʧʽʚ ʚʫʛʣʝʮʶ ʤʝʪʘʥʫ ʚ ʥʘʜ-

ʨʘʭ. ɯʩʥʫʻ ʨʝʘʣʴʥʘ ʤʦʞʣʠʚʽʩʪʴ ʟʘ ʩʧʽʚʚʽʜʥʦʰʝʥ-

ʥʷʤ ʽʟʦʪʦʧʽʚ 12ʉ/13ʉ ʚʩʪʘʥʦʚʣʚʁʘʪʠ ʧʘʨʘʤʝʪʨʠ 

ʬʦʨʤʫʚʘʥʥʷ ʧʦʢʣʘʜʽʚ ʥʘʬʪʠ ʪʘ ʛʘʟʫ ʽ ʩʪʚʦʨʶʚʘ-

ʪʠ ʦʙˇʨʫʥʪʦʚʘʥʽ ʧʨʦʩʪʦʨʦʚʦ-ʛʝʥʝʪʠʯʥʽ ʤʦʜʝʣʽ ʾʭ 

ʨʦʜʦʚʠʱ. ʎʠʤ ʽ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʘʢʪʫʘʣʥɹʽʩʪʴ 

ʪʝʤʠ ʩʪʘʪʪʽ. 

ɼʦʩʣʽʜʞʝʥʥʶ ʽʟʦʪʦʧʥʦʛʦ ʩʢʣʘʜʫ ʚʫʛʣʝʮʶ 

ʚʫʛʣʝʚʦʜʥʽʚ ʧʨʠʩʚʷʯʝʥʦ ʨʦʙʦʪʠ ʙʘʛʘʪʴʦʭ ʘʤʝʨʠ-

ʢʘʥʩʢɹʠʭ (ɼʞ. ɹʘʨʢʝʨ, ʉ. ʇʦʣʦʢ, ɹ. ʊʽʩʩʦʥ, ɯ. 

ʍʘʥʪ, ʄ. ʐʦʝʣ ʪʘ ʽʥ.), ʻʚʨʦʧʝʡʩʴʢʠʭ (ɼ. ʂʣʝ-

ʤʝʥʪ, ʄ. ʂʦʭ, ɽ. ʌʝʙʝʨ, ɺ. ʐʪʘʣʴ ʪʘ ʽʥ.), ʨʦʩʽʡ-

ʩʴʢʠʭ (ʌ. ɸʣʝʢʩʻʻʚ, ɭ. ɻʘʣʽʤʦʚ, ʃ. ɿʦʨʴʢʽʥ, ɺ. 

ʂʘʨʧʦʚ, ɻ. ʂʨʠʣʦʚʘ, ʉ. ʄʘʭʦʚ ʪʘ ʽʥ.), ʘ ʪʘʢʦʞ 

ʫʢʨʘʾʥʩʴʢʠʭ (ɻ. ɼʦʣʝʥʢʦ. ʄ. ɹʨʘʪʫʩʴ, ɻ.ʄʘʤʯʫʨ, 

ʆ. ʃʫʢʽʥ, ɺ. ʂʨʘʶʰʢʽʥ, ɿ. ʂʦʚʘʣʠʰʠʥ, ɻ. ʃʝʧʽ-

ʣʦʚ. ɺ. ɻʫʣʽʡ ʪʘ ʽʥ.) ʥʘʫʢʦʚʮʽʚ. 

ʄʝʪʦʶ ʩʪʘʪʪʽ ʻ ʧʦʢʘʟʘʪʠ ʚʘʞʣʠʚʽʩʪʴ ʽʟʦʪʦ-

ʧʥʦ-ʛʝʦʭʽʤʽʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʨʽʟ-

ʥʠʭ ʟʘʜʘʯ ʥʘʬʪʦʛʘʟʦʚʦʾ ʛʝʦʣʦʛʽʾ. 
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ɺʠʢʣʘʜʝʥʥʷ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɯʟʦʪʦʧ-

ʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʧʨʦʚʦʜʠʣʠʩʷ ʫ ʨʽʟʥʠʭ ʨʝʛʽʦ-

ʥʘʭ, ʚʢʘʟʫʶʪʴ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨ-

ʤʘʮʽʾ, ʷʢʘ ʟʥʘʯʥʦ ʧʽʜʚʠʱʫʻ ʚʽʨʦʛʽʜʥʽʩʪʴ ʨʝʟʫʣʴ-

ʪʘʪʽʚ ʧʨʦʛʥʦʟʫʚʘʥʥʷ, ʧʦʰʫʢʫ ʪʘ ʨʦʟʚʽʜʢʠ ʨʦʜʦ-

ʚʠʱ ʥʘʬʪʠ ʽ ʛʘʟʫ [8]. ʇʨʠʯʦʤʫ ʪʘʢʫ ʽʥʬʦʨʤʘʮʽʶ 

ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ, ʘʥʘʣʽʟʫʶʯʠ ʤʝʪʘʥ ʧʨʦʜʫʢʪʠʚ-

ʥʠʭ ʪʦʚʱ ʽ ʛʘʟʦʧʨʦʷʚʽʚ, ʨʦʟʩʽʷʥʠʡ ʤʝʪʘʥ ʧʨʠʧʦ-

ʚʝʨʭʥʝʚʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʘ ʪʘʢʦʞ ʤʝʪʘʥ, ʱʦ ʨʦʟʚʘ-

ʥʪʘʞʫʻʪʴʩʷ ʫ ʬʣʶʾʜʥʠʭ ʧʦʪʦʢʘʭ ʧʦ ʟʦʥʘʭ ʛʣʠ-

ʙʠʥʥʠʭ ʨʦʟʣʦʤʽʚ [4, 12]. ɯʟʦʪʦʧʥʠʡ ʩʢʣʘʜ ʚʫʛʣʝ-

ʮʶ ʚʢʘʟʫʻ ʥʘ ʥʘʷʚʥʽʩʪʴ ʪʘ ʧʨʦʮʝʥʪʥʝ ʩʧʽʚʚʽʜ-

ʥʦʰʝʥʥʷ ʣʝʛʢʦʛʦ (s 12ʉ) ʪʘ ʚʘʞʢʦʛʦ (s 13ʉ) ʽʟʦ-

ʪʦʧʽʚ ʚʫʛʣʝʮʶ ʽ ʚʽʜʧʦʚʽʜʥʦ ʙʘʢʪʝʨʽʘʣʴʥʦ-

ʦʨʛʘʥʦʛʝʥʥʦʛʦ ʪʘ ʪʝʨʤʦʢʘʪʘʣʽʪʠʯʥʦʛʦ ʤʝʪʘʥʫ, 

ʷʢ ʫ ʧʨʦʜʫʢʪʠʚʥʠʭ ʪʦʚʱʘʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʪʘʢ ʽ 

ʚ ʢʦʥʢʨʝʪʥʠʭ ʨʦʜʦʚʠʱʘʭ. ɯʟʦʪʦʧʥʠʡ ʩʢʣʘʜ ʚʫʛ-

ʣʝʮʶ ʤʝʪʘʥʫ ʪʝʨʤʦʢʘʪʘʣʽʪʠʯʥʦʛʦ ʛʝʥʝʟʠʩʫ ʚʠ-

ʟʥʘʯʘʻʪʴʩʷ, ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ, ʪʠʧʦʤ ʪʘ ʩʪʫʧʝʥʝʤ 

ʢʘʪʘʛʝʥʝʟʫ ʘʙʦ ʤʝʪʘʤʦʨʬʽʟʤʫ ʤʘʪʝʨʠʥʩʴʢʦʾ ʨʝ-

ʯʦʚʠʥʠ. ʇʨʦʧʦʨʮʽʡʥʦ ʟʨʦʩʪʘʥʥʶ ʪʝʤʧʝʨʘʪʫʨ ʪʘ 

ʪʠʩʢʽʚ ʫ ʟʝʤʥʠʭ ʥʘʜʨʘʭ (ʛʣʠʙʦʢʠʭ ʛʦʨʠʟʦʥʪʘʭ 

ʧʘʣʝʦʟʦʶ) ʤʝʪʘʥ ʟʙʘʛʘʯʫʻʪʴʩʷ ʚʘʞʢʠʤ ʽʟʦʪʦʧʦʤ 

s 13ʉ. 

ɯʟʦʪʦʧʥʠʡ ʩʢʣʘʜ ʚʫʛʣʝʮʶ ʤʝʪʘʥʫ ʫ ʥʘʬʪʦ-

ʛʘʟʦʥʦʩʥʠʭ ʙʘʩʝʡʥʘʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʫʤʦʚʘʤʠ ʛʝ-

ʥʝʨʘʮʽʾ ʚʫʛʣʝʚʦʜʥʽʚ ʧʦ ʚʩʴʦʤʫ ʨʦʟʨʽʟʫ ʟʝʤʥʦʾ 

ʢʦʨʠ. ʎʝ ʥʘʢʣʘʜʘʻ ʧʝʚʥʠʡ ʚʽʜʙʠʪʦʢ ʥʘ ʨʦʟʧʦʜʽʣ 

ʡʦʛʦ ʚʘʞʢʦʛʦ ʽʟʦʪʦʧʫ s 13ʉ ï ʚʽʜ -95 ʜʦ -25%. ɺ 

ʪʦʡ ʞʝ ʯʘʩ ʽʩʥʫʻ ʩʧʝʮʠʬʽʢʘ ʧʨʦʮʝʩʽʚ ʽʟʦʪʦʧʥʦʛʦ 

ʬʨʘʢʮʽʦʥʫʚʘʥʥʷ ʮʴʦʛʦ ʝʣʝʤʝʥʪʘ. ʋ ʚʝʨʭʥʽʭ ʰʘ-

ʨʘʭ ʦʩʘʜʦʚʠʭ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʜʝ ʧʝʨʝʚʘʞʘʶʪʴ 

ʧʨʦʮʝʩʠ ʙʘʢʪʝʨʽʘʣʴʥʦʛʦ ʨʦʟʢʣʘʜʫ ʦʨʛʘʥʽʯʥʦʾ 

ʨʝʯʦʚʠʥʠ, ʫʪʚʦʨʶʻʪʴʩʷ ʤʝʪʘʥ, ʚʫʛʣʝʮʴ ʷʢʦʛʦ ʜʦ 

95% ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʣʝʛʢʠʤ ʽʟʦʪʦʧʦʤ s 12ʉ. ɿʽ 

ʟʙʽʣʴʰʝʥʥʷʤ ʛʣʠʙʠʥʠ ʚʩʝ ʚʘʞʣʠʚʽʰʫ ʨʦʣʴ ʚʽʜʽ-

ʛʨʘʻ ʘʙʽʦʛʝʥʥʝ ʪʝʨʤʦʢʘʪʘʣʽʪʠʯʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʟ ʫʪʚʦʨʝʥʥʷʤ ʧʦʤʽʪʥʠʭ 

ʢʽʣɹʢʦʩʪʝʡ ʚʘʞʢʦʛʦ ʽʟʦʪʦʧʫ ʚʫʛʣʝʮʶ s 13ʉ. ʋ 

ʛʣʠʙʠʥʥʠʭ ʟʦʥʘʭ ʤʝʪʘʤʦʨʬʽʟʤʫ ʧʘʣʝʦʟʦʡʩʴʢʠʭ 

ʧʦʨʽʜ ʟʥʘʯʝʥʥʷ s 13ʉ ʤʦʞʫʪʴ ʜʦʩʷʛʘʪʠ -25% [7, 

8]. 

ʄʝʪʘʥ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʩʢʣʘʜʽ ʤʘʛʤʘʪʠʯ-

ʥʠʭ ʛʘʟʽʚ ʽ ʤʘʻ ʤʘʡʞʝ ʚʠʢʣʶʯʥʦ ʘʙʽʦʛʝʥʥʝ ʧʦʭʦ-

ʜʞʝʥʥʷ, ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʤʽʩʪʦʤ s 13ʉ ʚʽʜ -3 

ʜʦ -2% [2, 6, 9]. ʄʝʪʘʥ, ʱʦ ʫʪʚʦʨʠʚʩʷ ʟʘ ʫʯʘʩʪʶ 

ʧʝʨʝʚʘʞʥʦ ʚʘʞʢʦʛʦ ʽʟʦʪʦʧʫ ʚʫʛʣʝʮʶ (s 13ʉ = -

0,7%), ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʫ ʛʘʟʦʚʦ-ʨʽʜʠʥʥʠʭ ʚʢʣʶ-

ʯʝʥʥʷʭ ʤʽʥʝʨʘʣʽʚ ʚʠʚʝʨʞʝʥʠʭ ʤʘʛʤʘʪʠʯʥʠʭ ʧʦ-

ʨʽʜ [3]. ʎʽ ʬʘʢʪʠ ʚʢʘʟʫʶʪʴ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʥʝʦʨ-

ʛʘʥʽʯʥʦʛʦ ʩʠʥʪʝʟʫ ʤʝʪʘʥʫ ʚ ʝʥʜʦʛʝʥʥʠʭ ʫʤʦʚʘʭ 

ʥʘʜʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʽ ʪʠʩʢʽʚ. 

ʈʦʟʧʦʜʽʣ ʚʘʞʢʦʛʦ ʽʟʦʪʦʧʫ ʚʫʛʣʝʮʶ (s 13ʉ) 

ʤʝʪʘʥʫ ʫ ʚʝʨʪʠʢʘʣʴʥʦʤʫ ʨʦʟʨʽʟʽ ʣʽʪʦʩʬʝʨʠ ʜʦ-

ʟʚʦʣʷʻ ʥʘʢʨʝʩʣʠʪʠ (ʟʛʦʨʠ/ʫʥʠʟ) ʩʭʝʤʫ ʽʟʦʪʦʧʥʦʾ 

ʛʝʦʭʽʤʽʯʥʦʾ ʟʦʥʘʣʴʥʦʩʪʽ, ʷʢʘ ʚʽʜʙʠʚʘʻ ʪʝʨʤʦʙʘ-

ʨʦʤʝʪʨʠʯʥʽ ʫʤʦʚʠ ʦʩʘʜʦʚʠʭ ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ 

ʧʦʨʽʜ ʥʘ ʨʽʟʥʠʭ ʛʣʠʙʠʥʘʭ [1, 5, 10]: 

- ʟʦʥʘ ʙʽʦʛʝʥʥʦʛʦ ʛʘʟʦʫʪʚʦʨʝʥʥʷ (s 13ʉ ʚʽʜ -

95 ʜʦ -60%); 

- ʚʝʨʭʥʷ ʪʝʨʤʦʢʘʪʘʣʽʪʠʯʥʘ ʟʦʥʘ (s 13ʉ ʚʽʜ -

60 ʜʦ -30%); 

- ʥʠʞʥʷ ʪʝʨʤʦʢʘʪʘʣʽʪʠʯʥʘ ʟʦʥʘ (s 13ʉ ʚʽʜ -

30 ʜʦ -25%). 

ɯʩʥʫʶʪʴ ʨʽʟʥʽ ʚʘʨʽʘʥʪʠ ʽʟʦʪʦʧʥʦʾ ʟʦʥʘʣʴʥʦ-

ʩʪʽ ʥʘʬʪʦ ʛʘʟʦʫʪʚʦʨʝʥʥʷ [1, 4, 11 ʪʘ ʽʥ.], ʘʣʝ 

ʥʘʡʜʦʩʢʦʥʘʣʽʰʦʶ ʟ ʥʠʭ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʩʭʝʤʫ 

ʘʤʝʨʠʢʘʥʩʴʢʦʛʦ ʛʝʦʣʦʛʘ ʄ. ʐʦʝʣʘ [10]. 

ʗʢ ʟʘ ʧʨʠʨʦʜʥʦʾ ʛʝʦʣʦʛʽʯʥʦʾ ʤʽʛʨʘʮʽʾ ʧʦ ʟʦ-

ʥʘʭ ʨʦʟʫʱʽʣʴʥʝʥʥʷ ʛʽʨʩʴʢʠʭ ʧʦʨʽʜ, ʪʘʢ ʽ ʚ ʧʨʦ-

ʮʝʩʽ ʚʠʜʦʙʫʚʘʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ ʣʝʛʢʽ ʽ ʚʘʞʢʽ ʽʟʦ-

ʪʦʧʠ ʤʝʪʘʥʫ, ʱʦ ʫʪʚʦʨʠʣʠʩʷ ʫ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ 

ʫʤʦʚʘʭ ʨʽʟʥʠʭ ʛʣʠʙʠʥ, ʧʦʩʪʽʡʥʦ ʟʤʽʰʫʶʪʴʩʷ. 

ʏʝʨʝʟ ʮʝ ʽʟʦʪʦʧʥʽ ʧʦʢʘʟʥʠʢʠ s 13ʉ ʫ ʩʢʣʘʜʽ ʤʝ-

ʪʘʥʫ ʯʘʩʪʦ ʚʠʭʦʜʷʪʴ ʟʘ ʤʝʞʽ ʦʢʨʝʤʠʭ ʛʝʥʝʪʠʯ-

ʥʠʭ ʪʠʧʽʚ. ʄʘʩʰʪʘʙʠ ʮʴʦʛʦ ʷʚʠʱʘ ʫ ʨʽʟʥʠʭ ʥʘ-

ʬʪʦʛʘʟʦʥʦʩʥʠʭ ʙʘʩʝʡʥʘʭ ʯʘʩʪʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ, 

ʱʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʛʝʦʣʦʛʽʯʥʦʾ ʽʩʪʦʨʽʾ ʾʭ ʨʦʟʚʠʪʢʫ, 

ʛʣʠʙʠʥʠ ʚʽʜʙʦʨʫ ʧʨʦʙ ʛʘʟʫ, ʘ ʪʘʢʦʞ ʦʩʦʙʣʠʚʦʩ-

ʪʝʡ ʦʢʨʝʤʠʭ ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ 

ʩʪʨʫʢʪʫʨ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʩʚʦʻ-

ʨʽʜʥʦʶ ʙʫʜʦʚʦʶ, ʚʣʘʩʥʠʤ ʨʝʞʠʤʦʤ ʪʝʢʪʦʥʽʯʥʠʭ 

(ʚʢʣʶʯʥʦ ʟ ʩʫʯʘʩʥʠʤʠ) ʨʫʭʽʚ ʪʘ ʬʣʶʾʜʥʠʤ ʪʝʧ-

ʣʦʤʘʩʦʧʝʨʝʥʦʩʦʤ. ʏʝʨʝʟ ʮʝ ʽʟʦʪʦʧʥʘ ʟʦʥʘʣʴ-

ʥʽʩʪʴ ʚʫʛʣʝʮʶ ʤʝʪʘʥʫ ʚ ʤʝʞʘʭ ʨʽʟʥʠʭ ʛʝʦʣʦʛʽʯ-

ʥʠʭ ʩʪʨʫʢʪʫʨ ʤʦʞʝ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʪʠʩʷ. 

ʅʘ ʙʽʣʴʰʦʩʪʽ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʨʦʜʦʚʠʱ 

ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʾ ʟʘʧʘʜʠʥʠ ʚʤʽʩʪ ʚʘʞʢʦʛʦ 

ʽʟʦʪʦʧʫ ʚʫʛʣʝʮʶ ʫ ʤʝʪʘʥʽ ʚ ʽʥʪʝʨʚʘʣʽ ʛʣʠʙʠʥ 4,5-

5,5 ʢʤ ʢʦʣʠʚʘ̒ ʪʴʩʷ ʚʽʜ -41 ʜʦ -43% (ʪʘʙʣ. 1). 

ɿ ʥʘʚʝʜʝʥʠʭ ʫ ʪʘʙʣʠʮʽ ʜʘʥʠʭ ʤʦʞʥʘ ʧʦʙʘ-

ʯʠʪʠ ʪʝʥʜʝʥʮʽʶ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʽʟʦʪʦʧʫ s13ʉ ʫ 

ʤʝʪʘʥʽ ʟ ʛʣʠʙʠʥʦʶ. ʆʜʥʘʢ, ʚ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ 

ʥʘ ʟʥʘʯʥʦ ʤʝʥʰʠʭ ʟʘ 4000 ʤ ʛʣʠʙʠʥʘʭ ʩʧʦʩʪʝʨʽ-

ʛʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʚʤʽʩʪʫ ʚʘʞʢʦʛʦ ʽʟʦʪʦʧʫ ʚʫʛ-

ʣʝʮʶ ʫ ʤʝʪʘʥʽ (ʈʠʙʘʣʴʩʴʢʝ ʨʦʜʦʚʠʱʝ, ʽʥʪʝʨʚʘʣ 

ʛʣʠʙʠʥ 3270-3310 ʤ, s13ʉ = -37,72%), ʱʦ, ʥʘ 

ʥʘʰʫ ʜʫʤʢʫ, ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʽʥʪʝʥʩʠʚʥʽʰʠʤ 

ʥʘʜʭʦʜʞʝʥʥʷʤ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʤʝʪʘʥʦʚʤʽʱʫʶ-

ʯʠʭ ʬʣʶʾʜʽʚ ʫ ʧʨʦʜʫʢʪʠʚʥʽ ʛʦʨʠʟʦʥʪʠ ʟ ʥʠʞʥʴʦʾ 

ʪʝʨʤʦʢʘʪʘʣʽʪʠʯʥʦʾ ʟʦʥʠ ʣʽʪʦʩʬʝʨʠ. 

ɺʠʚʯʝʥʥʷ ʤʽʛʨʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ ʤʝʪʘʥʫ ʽʟʦ-

ʪʦʧʥʦ-ʛʝʦʭʽʤʽʯʥʠʤ ʤʝʪʦʜʦʤ ʜʦʟʚʦʣʷʻ ʚʽʜʧʦʚʽʩʪʠ 

ʥʘ ʙʘʛʘʪʦ ʧʠʪʘʥʴ ʥʘʬʪʦʛʘʟʦʚʦʾ ʛʝʦʣʦʛʽʾ, ʟʦʢʨʝʤʘ, 

ʽ ʧʨʦ ʨʝʛʫʣʷʨʥʽ ʱʦʨʽʯʥʽ ʧʨʠʧʣʠʚʠ ʜʦ ʚʠʜʦʙʫʚ-

ʥʦʛʦ ʧʨʦʩʪʦʨʫ ʐʝʙʝʣʠʥʩʴʢʦʛʦ ʛʘʟʦʢʦʥʜʝʥʩʘʪ-

ʥʦʛʦ ʨʦʜʦʚʠʱʘ ʟʘ 2 ʤʣʨʜ. ʢʫʙ. ʤ ʤʝʪʘʥʫ ʧʽʩʣʷ 

ʩʫʪʪʻʚʦʛʦ ʟʥʠʞʝʥʥʷ ʟʘʧʘʩʽʚ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʽ 

ʢʦʥʜʝʥʩʘʪʫ ʟ ʧʨʦʜʫʢʪʠʚʥʠʭ ʚʝʨʭʥʴʦʢʘʤ'ʷʥʦʚʫ-

ʛʽʣʴʥʦ-ʥʠʞʥʴʦʧʝʨʤʩʴʢʠʭ ʛʦʨʠʟʦʥʪʽʚ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʽʟʦʪʦʧʥʦ-ʛʝʦʭʽʤʽʯʥʠʭ ʜʦʩ-

ʣʽʜʞʝʥʴ ʤʦʞʣʠʚʦ ʥʝ ʣʠʰʝ ʚʩʪʘʥʦʚʣʶʚʘʪʠ ʧʨʠ-

ʩʫʪʥʽʩʪʴ ʨʽʟʥʠʭ ʛʝʥʝʪʠʯʥʠʭ ʬʦʨʤ ʤʝʪʘʥʫ ʫ ʧʦʢ- 



ɺʽʩʥʠʢ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ˉ 1049  

ʊʘʙʣʠʮʷ 1 

ɯʟʦʪʦʧʥʠʡ ʩʢʣʘʜ ʚʫʛʣʝʮʶ ʤʝʪʘʥʫ ʜʝʷʢʠʭ ʥʘʬʪʦʛʘʟʦʚʠʭ ʨʦʜʦʚʠʱ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʾ ʟʘʧʘʜʠʥʠ  

(ʟʘ ʃ. ɿʦʨʴʢʽʥʠʤ, ɻ. ɹʣʦʭʽʥʦʶ, ɺ. ʃʘʥʯʠʥʩʴʢʠʤ, ʉ. ʄʘʭʦʚʠʤ, 1988) 

ˉ ʧ/ʧ ʅʘʟʚʘ ʨʦʜʦʚʠʱʘ ˉ ʩʚʝʨʜ-

ʣʦʚʠʥʠ 

ɻʦʨʠʟʦʥʪ ɯʥʪʝʨʚʘʣ, ʤ ɿʥʘʯʝʥʥʷ s13ʉ 

ʫ ʤʝʪʘʥʽ 

1. ʂʣʠʥʩʴʢʦ-ʏʝʨʚʦʥʦ-

ʟʥʘʤôʷʥʩʴʢʝ 

129 ɺ-16 4609-4641 -41,81 

2. ʉʦʨʦʯʠʥʩʴʢʝ 469 ɺ-18 4000-4020 -42,37 

3. ɸʥʜʨʽʾʚʩʴʢʝ 2 ɺ-19 4578-4632 -42,37 

4. ʂʘʤʠʰʥʷʥʩʴʢʝ 488 ʊ-1 5847-6074 -37,80 

5. ʄʘʯʝʭʩʴʢʝ 500  ʊ 5188-5247 -39,30 

6. ʈʠʙʘʣʴʩʴʢʝ 29 ɺ-18 3287-3339 -41,46 

7. ɸʨʪʶʭʦʚʩʴʢʝ 74 ɺ-19 4021-4065 -43,46 

8. ɸʥʘʩʪʘʩʽʾʚʩʴʢʝ 93 ɺ-26 4785-4804 -44,78 

9. ɺʦʣʦʰʢʦʚʩʴʢʝ  1 ɺ-20 4973-5015 -46,25 

10. ʍʘʨʢʽʚʮʝʚʩʴʢʝ 8 ɺ-16 4614-4630 -43,14 

11. ɺʝʣʠʢʦʙʫʙʥʽʚʩʴʢʝ 106 ɺ-15 2900-2929 -42,50 

 

ʣʘʜʽ, ʘ ʪʘʢʦʞ ʰʣʷʭʠ ʤʽʛʨʘʮʽʾ ʚʫʛʣʝʚʦʜʥʝ-

ʚʠʭʬʣʶʾʜʽʚ ʜʦ ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ ʛʝʦʣʦʛʽʯʥʠʭ 

ʩʪʨʫʢʪʫʨ. ʇʨʦʪʝ ʥʘʡʚʘʞʣʠʚʽʰʠʤ ʻ ʪʝ, ʱʦ ʟʘ ʽʟʦ-

ʪʦʧʥʠʤ ʩʢʣʘʜʦʤ ʚʫʛʣʝʮʶ ʤʝʪʘʥʫ ʮʽʣʢʦʤ ʨʝʘʣʴ-

ʥʠʤ ʻ ʥʝ ʣʠʰʝ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʨʦʩʪʦʨʦʚʦʛʦ ʧʦ-

ʣʦʞʝʥʥʷ ʜʞʝʨʝʣʘ ʛʝʥʝʨʘʮʽʾ ʚʫʛʣʝʚʦʜʥʽʚ ʫ ʥʘʜ-

ʨʘʭ, ʘ ʡ ʚʠʟʥʘʯʝʥʥʷ ʛʣʠʙʠʥʠ ʡʦʛʦ ʟʥʘʭʦʜʞʝʥʥʷ 

[12]. ʋ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʮʝ ʤʦʞʣʠʚʦ ʥʘʚʽʪʴ 

ʪʦʜʽ, ʢʦʣʠ ʽʟʦʪʦʧʥʽ ʘʥʦʤʘʣʽʾ ʬʦʨʤʫʶʪʴʩʷ ʫ ʚʽʜʢ-

ʣʘʜʘʭ, ʱʦ ʧʝʨʝʢʨʠʚʘʶʪʴ ʧʨʦʜʫʢʪʠʚʥʽ ʢʦʤʧʣʝʢ-

ʩʠ. ʋ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʜʣʷ ʢʦʨʝʢʪʥʦʩʪʽ ʚʠʩʥʦʚʢʽʚ 

ʩʣʽʜ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʦʜʘʪʢʦʚʽ ʧʦʢʘʟʥʠʢʠ [8]. 

ɸʣʝ ʟʘ ʙʫʜʴ-ʷʢʠʭ ʦʙʩʪʘʚʠʥ ʫʩʽ ʚʠʩʥʦʚʢʠ, 

ʧʦʚôʷʟʘʥʽ ʟ ʽʟʦʪʦʧʥʠʤ ʩʢʣʘʜʦʤ ʚʫʛʣʝʮʶ ʤʝʪʘʥʫ, 

ʧʦʚʠʥʥʽ ˇʨʫʥʪʫʚʘʪʠʩʷ ʥʘ ʢʦʥʢʨʝʪʥʠʭ ʛʝʦʣʦʛʦ-

ʛʝʦʭʽʤʽʯʥʠʭ ʫʤʦʚʘʭ ʪʝʨʠʪʦʨʽʾ ʜʦʩʣʜ̔ʞʝʥʴ. 

ɺʠʩʥʦʚʢʠ. ʅʘʚʝʜʝʥʽ ʤʘʪʝʨʽʘʣʠ ʜʦʟʚʦʣʷʶʪʴ 

ʟʨʦʙʠʪʠ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ: 

1. ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʨʦʟʧʦʜʽʣʫ ʨʽʟʥʠʭ ʛʝʥʝ-

ʪʠʯʥʠʭ ʬʦʨʤ ʽʟʦʪʦʧʽʚ ʚʫʛʣʝʮʶ ʤʝʪʘʥʫ ʫ ʧʦʢʣʘʜʽ 

ʚʫʛʣʝʚʦʜʥʽʚ ʤʦʞʣʠʚʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦ-

ʛʦ ʧʦʣʦʞʝʥʥʷ ʽ ʛʣʠʙʠʥʠ ʟʘʣʷʛʘʥʥʷ ʜʞʝʨʝʣʘ ʾʭ 

ʛʝʥʝʨʘʮʽʾ. 

2. ɼʦʩʣʽʜʞʝʥʥʷ ʽʟʦʪʦʧʥʦʛʦ ʩʢʣʘʜʫ ʚʫʛʣʝʮʶ 

ʤʝʪʘʥʫ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʘʪʠ ʰʣʷʭʠ ʤʽʛʨʘʮʽʾ ʚʫʛ-

ʣʝʚʦʜʥʝʚʠʭ ʬʣʶʾʜʽʚ ʜʦ ʥʘʬʪʦʛʘʟʦʥʦʩʥʠʭ ʛʝʦʣʦ-

ʛʽʯʥʠʭ ʩʪʨʫʢʪʫʨ. 

3. ɯʟʦʪʦʧʥʠʡ ʩʢʣʘʜ ʚʫʛʣʝʮʶ ʤʝʪʘʥʫ ʻ ʚʘʞ-

ʣʠʚʠʤ ʢʨʠʪʝʨʽʻʤ ʜʦʩʣʽʜʞʝʥʴ ʩʢʫʧʯʝʥʴ ʚʫʛʣʝʚʦ-

ʜʥʽʚ ʫ ʟʝʤʥʠʭ ʥʘʜʨʘʭ. 
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ʋɼʂ 553.98:477.53          ɺ.ɸ. ʊʝʨʝʱʝʥʢʦ, ʢ.ʛ.-ʤ.ʥ., ʧʨʦʬʝʩʩʦʨ, 

ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤʝʥʠ ɺ.ʅ. ʂʘʨʘʟʠʥʘ  

 

ʇɽʈʉʇɽʂʊʀɺʓ ʆʉɺʆɽʅʀʗ ʅɽʊʈɸɼʀʎʀʆʅʅʆɻʆ ɻɸɿɸ ʅɸ ʈɸɿʈɸɹɸʊʓɺɸɽʄʓʍ  

ʄɽʉʊʆʈʆɾɼɽʅʀʗʍ ɼʅɽʇʈʆɺʉʂʆ-ɼʆʅɽʎʂʆʁ ɺʇɸɼʀʅʓ 

 
ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʷʚʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʛʘʟʘ ʥʘ ʨʷʜʝ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʛʘʟʦʚʳʭ ʤʝʩ-

ʪʦʨʦʞʜʝʥʠʡ ɼʥʝʧʨʦʚʩʢʦ-ɼʦʥʝʮʢʦʡ ʚʧʘʜʠʥʳ. ʇʦʢʘʟʘʥʦ ʨʘʟʚʠʪʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʛʘʟʘ ʚ ʧʣʦʪʥʳʭ ʧʦʨʦ-

ʜʘʭ ʢʘʨʙʦʥʘ ʚ ʟʦʥʝ ʛʣʫʙʠʥʥʦʛʦ ʢʘʪʘʛʝʥʝʟʘ ʥʘ ʜʦʩʪʫʧʥʳʭ ʜʣʷ ʦʩʚʦʝʥʠʷ ʛʣʫʙʠʥʘʭ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʪʨʘʜʠʮʠʦʥʥʳʡ ʛʘʟ, ʛʘʟʦʛʝʥʝʨʠʨʫʶʱʠʝ ʬʦʨʤʘʮʠʠ. 

ɺ.ʆ. ʊʝʨʝʱʝʥʢʦ. ʇɽʈʉʇɽʂʊʀɺʀ ʆʉɺʆɭʅʅʗ ʅɽʊʈɸɼʀʎɯʁʅʆɻʆ ɻɸɿʋ ʅɸ ʈʆɿʈʆɹʃʖɺɸʅʀʍ ʈʆɼʆɺʀʑɸʍ 

ɼʅɯʇʈʆɺʉʔʂʆ-ɼʆʅɽʎʔʂʆɰ ɿɸʇɸɼʀʅʀ. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʤʦʞʣʠʚʦʩʪʽ ʚʠʷʚʣʝʥʥʷ ʨʝʩʫʨʩʽʚ ʥʝʪʨʘʜʠʮʽʡʥʦʛʦ ʛʘʟʫ ʥʘ ʜʝ-
ʷʢʠʭ ʛʘʟʦʚʠʭ ʨʦʜʦʚʠʱʘʭ ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʦʾ ʟʘʧʘʜʠʥʠ. ʇʦʢʘʟʘʥʦ ʨʦʟʚʠʪʦʢ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʥʝʪʨʘʜʠʮʽʡʥʦʛʦ ʛʘʟʫ ʚ ʱʽʣʥɹʠʭ 

ʧʦʨʦʜʘʭ ʢʘʨʙʦʥʫ ʚ ʟʦʥʽ ʛʣʠʙʠʥʥʦʛʦ ʢʘʪʘʛʝʥʝʟʫ ʥʘ ʜʦʩʷʞʥʠʭ ʜʣʷ ʦʩʚʦʻʥʥʷ ʛʣʠʙʠʥʘʭ. 

ʂʣʶʯʝʚʽ ʩʣʦʚʘ: ʥʝʪʨʘʜʠʮʽʡʥʠʡ ʛʘʟ, ʛʘʟʦʛʝʥʝʨʫʶʯʽ ʬʦʨʤʘʮʽʾ. 

 

ʈʝʟʦʥʘʥʩʥʳʝ ʫʩʧʝʭʠ ʚ ʜʦʙʳʯʝ ʥʝʪʨʘʜʠʮʠ-

ʦʥʥʦʛʦ (ʩʣʘʥʮʝʚʦʛʦ, ʫʛʦʣʴʥʦʛʦ, ʮʝʥʪʨʘʣʴʥʦʙʘ-

ʩʝʡʥʦʚʦʛʦ) ʛʘʟʘ ʚ ʉʐɸ ʠ ʂʘʥʘʜʝ ʚʳʟʚʘʣʠ ʧʦ-

ʚʳʰʝʥʥʳʡ ʠʥʪʝʨʝʩ ʢ ʚʦʟʤʦʞʥʦʩʪʷʤ ʦʩʚʦʝʥʠʷ 

ʵʪʦʛʦ ʚʠʜʘ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ ʚ ʜʨʫʛʠʭ 

ʩʪʨʘʥʘʭ ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʋʢʨʘʠʥʝ. ʇʦʷʚʠʣʠʩʴ 

ʥʘʫʯʥʳʝ ʧʫʙʣʠʢʘʮʠʠ, ʚ ʢʦʪʦʨʳʭ ʨʘʩʩʤʘʪʨʠʚʘ-

ʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʝʜʢʠ ʠ ʜʦʙʳʯʠ ʚ ʦʩʥʦʚ-

ʥʦʤ ʩʣʘʥʮʝʚʦʛʦ ʛʘʟʘ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ 

ʋʢʨʘʠʥʳ. ʅʘʠʙʦʣʝʝ ʦʙʩʪʦʷʪʝʣʴʥʦ ʵʪʠ ʚʦʧʨʦʩʳ 

ʘʥʘʣʠʟʠʨʫʶʪʩʷ ʚ ʩʝʨʠʠ ʩʪʘʪʝʡ ɸ.ɽ. ʃʫʢʠʥʘ [1,2] 

ʠ ʚ ʨʘʙʦʪʝ ɽ.ɸ. ʉʪʘʚʠʮʢʦʛʦ ʠ ʇ.ʉ. ɻʦʣʫʙʘ [3]. ɺ 

ʵʪʠʭ ʨʘʙʦʪʘʭ ʦʙʦʩʥʦʚʘʥʳ ʧʝʨʩʧʝʢʪʠʚʥʳʝ ʨʝʛʠ-

ʦʥʳ, ʢʦʤʧʣʝʢʩʳ ʠ ʟʦʥʳ ʜʣʷ ʧʦʠʩʢʦʚ ʩʣʘʥʮʝʚʦʛʦ 

ʛʘʟʘ. ɺ ʩʪʘʪʴʝ ɸ.ɺ. ɹʘʨʪʘʱʫʢʘ, ʉɺ. ʂʨʠʚʫʣʠ ʠ 

ɸ.ɺ. ʃʠʟʘʥʮʘ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʧʝʨʩʧʝʢʪʠʚʳ 

ʧʦʠʩʢʦʚ ʛʘʟʘ ʚ ʧʣʦʪʥʳʭ ʧʝʩʯʘʥʠʢʘʭ ʢʘʨʙʦʥʘ ʚ 

ʢʨʘʡʥʝʡ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ ɼʥʝʧʨʦʚʩʢʦʛʦ 

ʛʨʘʙʝʥʘ [4]. ɺ ʵʪʦʡ ʯʘʩʪʠ ʨʝʛʠʦʥʘ ʢʦʤʧʘʥʠʝʡ 

Shell ʚʝʜʝʪʩʷ ʙʫʨʝʥʠʝ ʧʝʨʚʦʡ ʨʘʟʚʝʜʦʯʥʦʡ ʩʢʚʘ-

ʞʠʥʳ ʥʘ ʥʝʪʨʘʜʠʮʠʦʥʥʳʡ ʛʘʟ - ɹʝʣʷʝʚʩʢʘʷ 400. 

ɿʘʜʘʯʝʡ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ 

ʘʥʘʣʠʟ ʚʦʟʤʦʞʥʦʩʪʠ ʚʳʷʚʣʝʥʠʷ ʥʝʪʨʘʜʠʮʠʦʥʥʦ-

ʛʦ ʛʘʟʘ ʥʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʛʘʟʦʚʳʭ ʤʝʩʪʦʨʦʞ-

ʜʝʥʠʷʭ ɼʥʝʧʨʦʚʩʢʦ-ɼʦʥʝʮʢʦʡ ʚʧʘʜʠʥʳ, ʧʨʝʞʜʝ 

ʚʩʝʛʦ ʢʨʫʧʥʳʭ. ʇʝʨʚʦʦʯʝʨʝʜʥʦʛʦ ʚʥʠʤʘʥʠʷ 

ʟʜʝʩʴ ʟʘʩʣʫʞʠʚʘʝʪ ʢʨʫʧʥʝʡʰʝʝ ʚ ʨʝʛʠʦʥʝ ʐʝ-

ʙʝʣʠʥʩʢʦʝ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʥʘ ʐʝʙʝʣʠʥʩʢʦʤ ʤʝʩʪʦʨʦʞ-

ʜʝʥʠʠ ʤʘʩʩʠʚʥʦ-ʧʣʘʩʪʦʚʘʷ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʘʷ 

ʟʘʣʝʞʴ ʧʨʠʫʨʦʯʝʥʘ ʢ ʧʦʜʩʦʣʝʚʦʤʫ ʥʠʞʥʝʧʝʨʤ-

ʩʢʦ-ʚʝʨʭʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʦʤʫ ʢʦʤʧʣʝʢʩʫ ʚ ʠʥ-

ʪʝʨʚʘʣʝ ʛʣʫʙʠʥ 1400-2450ʤ. ʇʦʠʩʢʠ ʟʘʣʝʞʝʡ 

ʛʘʟʘ ʚ ʙʦʣʝʝ ʛʣʫʙʦʢʠʭ ʛʦʨʠʟʦʥʪʘʭ ʩʨʝʜʥʝʛʦ ʠ 

ʥʠʞʥʝʛʦ ʢʘʨʙʦʥʘ ʫʩʧʝʭʦʤ ʥʝ ʫʚʝʥʯʘʣʠʩʴ. ɺ ʩʚʦ-

ʜʦʚʦʡ ʠ ʧʨʠʩʚʦʜʦʚʦʡ ʯʘʩʪʷʭ ʐʝʙʝʣʠʥʩʢʦʛʦ 

ʧʦʜʥʷʪʠʷ ʧʨʦʙʫʨʝʥʦ 6 ʩʢʚʘʞʠʥ ʛʣʫʙʠʥʦʡ ʦʪ 

4500 ʜʦ 6100ʤ. ʉʢʚʘʞʠʥʳ ʚʩʢʨʳʣʠ ʩʨʝʜʥʠʡ 

ʢʘʨʙʦʥ ʠ ʩʝʨʧʫʭʦʚʩʢʠʡ ʷʨʫʩ ʥʠʞʥʝʛʦ ʢʘʨʙʦʥʘ. 

ʉʢʚʘʞʠʥʘʤʠ 500 ʠ 700 ʥʘ ʛʣʫʙʠʥʘʭ 5140-5660ʤ 

ʧʦʜ ʩʝʨʧʫʭʦʚʩʢʠʤ ʷʨʫʩʦʤ ʚʩʢʨʳʪʘ ʜʝʚʦʥʩʢʘʷ 

ʩʦʣʴ, ʦʙʨʘʟʫʶʱʘʷ, ʢʘʢ ʧʦʢʘʟʘʣʠ ʛʝʦʬʠʟʠʯʝʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ, ʢʨʠʧʪʦʜʠʘʧʠʨ ʧʦʜʫʰʢʦʦʙʨʘʟʥʦʡ 

ʬʦʨʤʳ (ʨʠʩ.1)  

ɺʩʢʨʳʪʘʷ ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʩʨʝʜʥʝʛʦ ʠ ʥʠʞʥʝ-

ʛʦ ʢʘʨʙʦʥʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʫʛʣʝʥʦʩʥʦʡ ʧʘʨʘʣʠʯʝ-

ʩʢʦʡ ʧʦʣʠʬʘʮʠʘʣʴʥʦʡ ʬʦʨʤʘʮʠʝʡ, ʨʘʟʜʝʣʝʥʥʦʡ 

ʥʠʞʥʝʙʘʰʢʠʨʩʢʦʡ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʦʡ 

ʬʦʨʤʘʮʠʝʡ. ʋʛʣʝʥʦʩʥʘʷ ʬʦʨʤʘʮʠʷ ʩʣʦʞʝʥʘ 

ʨʠʪʤʠʯʝʩʢʠʤ ʧʝʨʝʩʣʘʠʚʘʥʠʝʤ ʛʣʠʥʠʩʪʳʭ ʠ ʧʝʩ-

ʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʳʭ ʧʘʯʝʢ ʪʦʣʱʝʡ ʦʪ 5-10 ʜʦ 40-

50ʤ ʩ ʤʘʣʦʤʦʱʥʳʤʠ ʠʟʚʝʩʪʥʷʢʘʤʠ ʠ ʧʨʦʧʣʘʩʪ-

ʢʘʤʠ ʢʘʤʝʥʥʳʭ ʫʛʣʝʡ. 

ʇʦʨʦʜʳ, ʩʣʘʛʘʶʱʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʫʶ 

ʯʘʩʪʴ ʨʘʟʨʝʟʘ ʥʘ ʛʣʫʙʠʥʘʭ 3,8-6,1ʢʤ ʧʦʜʚʝʨʛʣʠʩʴ 

ʢʘʪʘʛʝʥʝʪʠʯʝʩʢʠʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷʤ ʚ ʟʦʥʝ ʛʣʫ-

ʙʠʥʥʦʛʦ ʢʘʪʘʛʝʥʝʟʘ (ʛʨʘʜʘʮʠʠ ʄʂ3-ʄʂ5). ʉʦ-

ʚʨʝʤʝʥʥʳʝ ʧʣʘʩʪʦʚʳʝ ʪʝʤʧʝʨʘʪʫʨʳ 120-170Üʉ. 

ɻʣʠʥʠʩʪʳʝ ʧʦʨʦʜʳ ʧʨʝʜʩʪʘʚʣʝʥʳ ʘʨʛʠʣʣʠ-

ʪʘʤʠ ʩ ʧʦʨʠʩʪʦʩʪʴʶ 3-5%, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʨʘʩʩʣʘʥʮʦʚʘʥʥʦʩʪʴʶ ʠ ʪʦʥʢʦʡ ʪʨʝʱʠʥʦʚʘʪʦ-

ʩʪʴʶ. ʇʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʳʝ ʧʦʨʦʜʳ ʘʣʣʶʚʠ-

ʘʣʴʥʳʭ, ʣʘʛʫʥʥʳʭ ʠ ʦʟʝʨʥʦ-ʙʦʣʦʪʥʳʭ ʬʘʮʠʡ 

ʦʣʠʛʦʤʠʢʪʦʚʳʝ ʠ ʧʦʣʠʤʠʢʪʦʚʳʝ, ʯʘʱʝ ʩʨʝʜʥʝ- 

ʠ ʤʝʣʢʦʟʝʨʥʠʩʪʳʝ ʩ ʨʝʛʝʥʝʨʘʮʠʦʥʥʳʤ ʢʚʘʨʮʝ-

ʚʳʤ ʮʝʤʝʥʪʦʤ. ʇʦʨʠʩʪʦʩʪʴ ʧʝʩʯʘʥʠʢʦʚ ʜʦ 5-

7%. ʈʘʟʚʠʪʘ ʪʨʝʱʠʥʦʚʘʪʦʩʪʴ. 

ʇʨʠ ʧʨʦʭʦʜʢʝ ʩʨʝʜʥʝʛʦ ʢʘʨʙʦʥʘ ʠ ʩʝʨʧʫ-

ʭʦʚʩʢʦʛʦ ʷʨʫʩʘ ʥʘ ʐʝʙʝʣʠʥʩʢʦʤ ʧʦʜʥʷʪʠʠ ʦʪ-

ʤʝʯʘʣʠʩʴ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʛʘʟʦʧʨʦʷʚʣʝʥʠʷ. 

ɸʥʘʣʠʟ ʟʥʘʯʝʥʠʡ ʧʣʦʪʥʦʩʪʝʡ ʙʫʨʦʚʦʛʦ ʨʘʩʪʚʦ-

ʨʘ, ʧʨʠ ʢʦʪʦʨʳʭ ʥʘʙʣʶʜʘʣʠʩʴ ʛʘʟʦʧʨʦʷʚʣʝʥʠʷ, 

ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʘʪʴ, ʯʪʦ ʜʘʚʣʝʥʠʷ ʚ ʧʦʨʦʚʦʤ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝ ʧʣʦʪʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ ʷʚʣʷʶʪʩʷ 

ʩʚʝʨʭʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʤʠ ʠ ʠʟʤʝʥʷʶʪʩʷ ʦʪ 57-

63ʄʇʘ ʥʘ ʛʣʫʙʠʥʘʭ 4185-4585ʤ ʜʦ 96ʄʇʘ ʥʘ 

ʛʣʫʙʠʥʝ 5600ʤ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ ʢʦʵʬʬʠʮʠʝʥʪʳ 

ʘʥʦʤʘʣʴʥʦʩʪʠ ʠʟʤʝʥʷʶʪʩʷ ʦʪ 1,40-1,45 ʜʦ 1,70-

1,75 ʩ ʪʝʥʜʝʥʮʠʝʡ ʫʚʝʣʠʯʝʥʠʷ ʩ ʛʣʫʙʠʥʦʡ. 

ʇʨʠ ʦʧʨʦʙʦʚʘʥʠʠ ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʳʭ ʛʦ-

ʨʠʟʦʥʪʦʚ ʧʦʣʫʯʝʥʳ ʥʝʙʦʣʴʰʠʝ ʧʨʠʪʦʢʠ ʫʛʣʝʚʦ-

ʜʦʨʦʜʥʦʛʦ ʛʘʟʘ, ʩʦʩʪʘʚʠʚʰʠʝ 2-5 ʪʳʩ. ʤ3 /ʩʫʪ. 

ɻʘʟ ʠʟ ʛʦʨʠʟʦʥʪʦʚ ʩʨʝʜʥʝʛʦ ʢʘʨʙʦʥʘ ʩʦʜʝʨʞʠʪ 

85-90% ʤʝʪʘʥʘ ʠ ʙʣʠʟʦʢ ʧʦ ʩʦʩʪʘʚʫ ʢ ʛʘʟʫ ʤʘʩ-

ʩʠʚʥʦ-ʧʣʘʩʪʦʚʦʡ ʟʘʣʝʞʠ, ʦʪʣʠʯʘʷʩʴ ʥʝʩʢʦʣʴʢʦ 
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ʙʦʣʴʰʠʤ ʩʦʜʝʨʞʘʥʠʝʤ ʛʦʤʦʣʦʛʦʚ ʤʝʪʘʥʘ (4,5-

6,3%) ʠ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ (ʜʦ 2-5%). ɻʘʟ ʛʦʨʠ-

ʟʦʥʪʦʚ ʩʝʨʧʫʭʦʚʩʢʦʛʦ ʷʨʫʩʘ ʩʫʭʦʡ ʤʝʪʘʥʦʚʳʡ 

(ʉʅ493-96%, ×ʊʋ 0,2-0,8%). 

ʆʯʝʥʴ ʩʣʘʙʳʝ ʧʨʠʪʦʢʠ ʨʘʩʩʦʣʦʚ, ʩʦʩʪʘʚʠʚ-

ʰʠʝ ʚʩʝʛʦ ʣʠʰʴ 0,8-5,8ʤ3/ʩʫʪ ʧʨʠ ʙʦʣʴʰʠʭ ʧʦ-

ʥʠʞʝʥʠ̫ ʭ ʫʨʦʚʥʝʡ, ʧʦʣʫʯʝʥʳ ʧʨʠ ʦʧʨʦʙʦʚʘʥʠʠ 

ʪʨʝʭ ʠʥʪʝʨʚʘʣʦʚ ʚ ʩʢʚ. 200 ʠ ʦʜʥʦʛʦ ʠʥʪʝʨʚʘʣʘ ʚ 

ʩʢʚ. 800. ɺ ʩʢʚ. 300, 500, 600 ʚʦʜʦʥʘʩʳʱʝʥʳʭ 

ʛʦʨʠʟʦʥʪʦʚ ʥʝ ʚʳʷʚʣʝʥʦ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʜʘʥʥʳʝ ʙʫʨʝʥʠʷ ʠ ʦʧʨʦʙʦ-

ʚʘʥʠʷ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʧʣʦʪʥʳʝ ʧʦʨʦʜʳ ʩʨʝʜʥʝ-

ʛʦ ʢʘʨʙʦʥʘ ʠ ʩʝʨʧʫʭʦʚʩʢʦʛʦ ʷʨʫʩʘ, ʟʘʣʝʛʘʶʱʠʝ 

ʥʘ ʐʝʙʝʣʠʥʩʢʦʤ ʧʦʜʥʷʪʠʠ ʥʘ ʛʣʫʙʠʥʘʭ 3800-

6100ʤ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʤʘʩʩʠʚ ʧʨʘʢʪʠʯʝʩʢʠ 

ʙʝʟʚʦʜʥʳʭ ʛʘʟʦʥʘʩʳʱʝʥʳʭ ʧʦʨʦʜ, ʢʦʪʦʨʳʝ ʩʦ-

ʜʝʨʞʘʪ ʛʘʟ ʚ ʥʠʟʢʦʧʦʨʠʩʪʳʭ ʩʣʘʙʦʧʨʦʥʠʮʘʝʤʳʭ 

ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʳʭ (ʮʝʥʪʨʘʣʴʥʦʙʘʩʩʝʡʥʦʚʳʡ 

ʛʘʟ), ʛʣʠʥʠʩʪʦ-ʢʘʨʙʦʥʘʪʥʳʭ (ʩʣʘʥʮʝʚʳʡ ʛʘʟ) ʧʦ-

ʨʦʜʘʭ ʠ ʫʛʦʣʴʥʳʭ ʧʣʘʩʪʘʭ (ʫʛʦʣʴʥʳʡ ʛʘʟ). ɿʜʝʩʴ 

ʚ ʪʝʩʥʦʡ ʚʟʘʠʤʦʩʚʷʟʠ ʧʨʠʩʫʪʩʪʚʫʶʪ ʚʩʝ ʪʨʠ ʪʠ-

ʧʘ ʛʘʟʦʥʦʩʥʳʭ ʧʣʦʪʥʳʭ ʢʦʣʣʝʢʪʦʨʦʚ. ʂʘʢ ʫʢʘ-

ʟʳʚʘʝʪ ɸ.ɽ. ʃʫʢʠʥ, ɼʥʝʧʨʦʚʩʢʦ-ɼʦʥʝʮʢʠʡ ʘʚʣʘ-

ʢʦʛʝʥ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʝʩʥʦʡ ʚʟʘʠʤʦʩʚʷʟʴʶ 

ʵʪʠʭ ʪʠʧʦʚ ʧʣʦʪʥʳʭ ʛʘʟʦʥʦʩʥʳʭ ʧʦʨʦʜ [2]. ʊʘ-

ʢʦʡ ʥʝʪʨʘʜʠʮʠʦʥʥʳʡ ʛʘʟ ʤʦʞʝʪ ʙʳʪʴ ʥʘʟʚʘʥ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʤ. 

ɻʘʟʦʛʝʥʝʨʠʨʫʶʱʠʤʠ ʧʦʨʦʜʘʤʠ ʚ ʢʘʨʙʦʥʝ 

ʷʚʣʷʶʪʩʷ ʫʛʣʠ, ʫʛʦʣʴʥʳʡ ʜʝʪʨʠʪ ʠ ʛʣʠʥʠʩʪʳʝ 

ʧʦʨʦʜʳ, ʦʙʦʛʘʱʝʥʥʳʝ ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝ-

ʩʪʚʦʤ. ʆʙʦʛʘʱʝʥʠʝ ʆɺ ʛʣʠʥʳ ʤʦʨʩʢʦʛʦ ʠ ʟʘ-

ʣʠʚʥʦʛʦ ʛʝʥʝʟʠʩʘ ʠʤʝʶʪʩʷ ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ ʤʦʩ-

ʢʦʚʩʢʦʛʦ ʷʨʫʩʘ, ʚ ʚʝʨʭʘʭ ʙʘʰʢʠʨʩʢʦʛʦ ʷʨʫʩʘ ʠ ʚ 

ʥʠʞʥʝʙʘʰʢʠʨʩʢʦʤ ʧʦʜʲʷʨʫʩʝ. 

ʄʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʦʣʘʛʘʣʠ, ʯʪʦ 

ʠʤʝʥʥʦ ʫʛʣʝʥʦʩʥʳʝ ʬʦʨʤʘʮʠʠ ʢʘʨʙʦʥʘ ʧʦʩʣʫ-

ʞʠʣʠ ʠʩʪʦʯʥʠʢʦʤ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʛʘʟʘ ʜʣʷ ʤʘʩ-

ʩʠʚʥʦ-ʧʣʘʩʪʦʚʦʡ ʟʘʣʝʞʠ ʚ ʧʦʜʩʦʣʝʚʦʤ ʥʠʞʥʝ-

ʧʝʨʤʩʢʦ-ʚʝʨʭʥʝʢʘʤʝʥʥʦʫʛʦʣʴʥʦʤ ʢʦʤʧʣʝʢʩʝ 

[5,6]. ɺ ʚʳʰʝʣʝʞʘʱʠʝ ʯʘʩʪʠ ʨʘʟʨʝʟʘ ʤʠʛʨʠʨʦʚʘ-

ʣʘ ʪʦʣʴʢʦ ʠʟʙʳʪʦʯʥʘʷ ʯʘʩʪʴ ʛʝʥʝʨʠʨʦʚʘʥʥʦʛʦ 

ʛʘʟʘ. ɿʥʘʯʠʪʝʣʴʥʘʷ ʝʛʦ ʯʘʩʪʴ ʦʩʪʘʣʘʩʴ ʚ ʫʧʣʦʪ-

ʥʝʥʥʳʭ ʛʘʟʦʤʘʪʝʨʠʥʩʢʠʭ ʧʦʨʦʜʘʭ ʠ ʦʙʨʘʟʫʝʪ 

ʟʜʝʩʴ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʛʘʟʘ 

ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʪʠʧʘ (ʨʠʩ. 1). 

 

ʈʠʩ.1. ɻʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ʐʝʙʝʣʠʥʩʢʦʛʦ ɻʂʄ 

1 ï ʚʳʷʚʣʝʥʥʳʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʟʘʣʝʞʠ ʛʘʟʘ; 2 ï ʧʨʦʛʥʦʟʠʨʫʝʤʳʝ ʟʘʣʝʞʠ ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʛʘʟʘ 
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ʆʨʠʝʥʪʠʨʦʚʦʯʥʳʡ ʨʘʩʯʝʪ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ 

ʪʦʣʴʢʦ ʚ ʧʨʝʜʝʣʘʭ ʐʝʙʝʣʠʥʩʢʦʡ ʩʢʣʘʜʢʠ ʨʘʟʤʝ-

ʨʦʤ 40x15ʢʤ ʧʨʠ ʪʦʣʱʠʥʝ ʧʣʦʪʥʳʭ ʛʘʟʦʩʦʜʝʨ-

ʞʘʱʠʭ ʧʦʨʦʜ 1,5ʢʤ, ʩʨʝʜʥʝʡ ʧʦʨʠʩʪʦʩʪʠ ʧʦʨʦʜ 

5% ʠ ʚʥʫʪʨʠʧʦʨʦʚʦʤ ʜʘʚʣʝʥʠʠ 70ʄʇʘ ʛʝʦʣʦʛʠ-

ʯʝʩʢʠʝ ʟʘʧʘʩʳ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʛʘʟʘ ʤʦʛʫʪ ʩʦ-

ʩʪʘʚʣʷʪʴ ʦʢʦʣʦ 3 ʪʨʣʥ. ʤ3. 

ʇʨʠʩʚʦʜʦʚʘʷ ʯʘʩʪʴ ʐʝʙʝʣʠʥʩʢʦʡ ʩʪʨʫʢʪʫ-

ʨʳ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʘʟʚʠʪʠʝʤ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ 

ʨʘʟʨʳʚʥʳʭ ʪʝʢʪʦʥʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʦʙʨʘʟʦ-

ʚʘʥʠʝ ʢʦʪʦʨʳʭ ʩʚʷʟʘʥʦ ʩ ʧʦʜʚʠʞʢʘʤʠ ʜʝʚʦʥʩʢʦ-

ʛʦ ʢʨʠʧʪʦʜʠʘʧʠʨʘ. ɺ ʩʚʦʜʝ ʬʠʢʩʠʨʫʝʪʩʷ ʛʨʘʙʝʥ 

ʧʨʦʩʝʜʘʥʠʷ. ɿʦʥʳ ʪʝʢʪʦʥʠʯʝʩʢʦʡ ʨʘʟʜʨʦʙʣʝʥʥʦ-

ʩʪʠ ʤʦʛʫʪ ʙʳʪʴ çsweet spotsè ʩ ʧʦʚʳʰʝʥʥʦʡ ʧʦ-

ʜʫʢʪʠʚʥʦʩʪʴʶ ʩʢʚʘʞʠʥ ʥʘ ʥʝʪʨʘʜʠʮʠʦʥʥʳʡ ʛʘʟ. 

ʅʘ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʧʨʠʦʩʝʚʦʡ ʥʘʠʙʦʣʝʝ 

ʧʦʛʨʫʞʝʥʥʦʡ ʯʘʩʪʠ ɼʥʝʧʨʦʚʩʢʦʛʦ ʛʨʘʙʝʥʘ ʪʦʣ-

ʱʘ ʧʣʦʪʥʳʭ ʧʦʨʦʜ ʩʨʝʜʥʝʛʦ ʢʘʨʙʦʥʘ ʟʘʣʝʛʘʝʪ ʥʘ 

ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʠʭ ʛʣʫʙʠʥʘʭ, ʯʝʤ ʥʘ ʐʝʙʝʣʠʥ-

ʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ. ʂʨʦʚʣʷ ʤʦʩʢʦʚʩʢʦʛʦ ʷʨʫ-

ʩʘ ʚʩʢʨʳʚʘʝʪʩʷ ʟʜʝʩʴ ʥʘ ʛʣʫʙʠʥʘʭ ʦʪ 3800 ʜʦ 

4800ʤ. ʉʨʝʜʥʠʡ ʢʘʨʙʦʥ ʨʘʟʙʫʨʝʥ ʝʜʠʥʠʯʥʳʤʠ 

ʩʢʚʘʞʠʥʘʤʠ ʥʘ ʄʝʣʠʭʦʚʩʢʦʤ, ʂʨʝʩʪʠʱʝʥʩʢʦʤ ʠ 

ʂʦʙʟʝʚʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʥʘ ʛʣʫʙʠʥʫ ʜʦ 

5700-6300ʤ. ʇʨʠ ʨʘʟʙʫʨʠʚʘʥʠʠ ʵʪʠʭ ʦʪʣʦʞʝʥʠʡ 

ʥʘʙʣʶʜʘʣʠʩʴ ʠʥʪʝʥʩʠʚʥʳʝ ʛʘʟʦ- ʠ ʚʦʜʦʧʨʦʷʚ-

ʣʝʥʠʷ ʧʦʜ ʩʚʝʨʭʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʤʠ ʧʣʘʩʪʦʚʳ-

ʤʠ ʜʘʚʣʝʥʠʷʤʠ. ʂʦʵʬʬʠʮʠʝʥʪ ʘʥʦʤʘʣʴʥʦʩʪʠ 

ʦʮʝʥʠʚʘʝʪʩʷ ʚʝʣʠʯʠʥʘʤʠ 1,35-1,85. 

ʇʨʠ ʦʧʨʦʙʳʚʘʥʠʠ ʤʦʩʢʦʚʩʢʦʛʦ ʷʨʫʩʘ ʥʘ 

ʂʦʙʟʝʚʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʧʦʣʫʯʝʥʳ ʦʯʝʥʴ 

ʩʣʘʙʳʝ ʧʨʠʪʦʢʠ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʛʘʟʘ (ʜʦ 600 

ʤ3/ʩʫʪ) ʠ ʨʘʩʩʦʣʦʚ (ʜʦʣʠ ʢʫʙʦʤʝʪʨʦʚ ʚ ʩʫʪʢʠ). 

ɿʥʘʯʠʪʝʣʴʥʳʡ ʧʨʠʪʦʢ ʨʘʩʩʦʣʦʚ (100ʤ3/ʩʫʪ) ʧʦ-

ʣʫʯʝʥ ʠʟ ʛʦʨʠʟʦʥʪʘ ʄ-1 ʥʘ ʄʘʨʴʷʥʦʚʩʢʦʡ ʧʣʦ-

ʱʘʜʠ. ʇʨʠʪʦʢʠ ʨʘʩʩʦʣʦʚ ʠʣʠ ʠʥʪʝʥʩʠʚʥʳʝ ʚʦ-

ʜʦʧʨʦʷʚʣʝʥʠʷ ʦʪʤʝʯʝʥʳ ʠʟ ʧʝʩʯʘʥʦ-

ʘʣʝʚʨʠʪʦʚʦʛʦ ʛʦʨʠʟʦʥʪʘ ʄ-1 ʚ ʚʝʨʭʥʝʡ ʯʘʩʪʠ 

ʤʦʩʢʦʚʩʢʦʛʦ ʷʨʫʩʘ ʠ ʙʘʟʘʣʴʥʦʛʦ ʛʦʨʠʟʦʥʪʘ ʄ-7 ʚ 

ʝʛʦ ʥʠʞʥʝʡ ʯʘʩʪʠ. ɺ ʵʪʠʭ ʛʦʨʠʟʦʥʪʘʭ ʯʘʩʪʠʯʥʦ 

ʩʦʭʨʘʥʠʣʠʩʴ ʫʯʘʩʪʢʠ ʩ ʧʦʚʳʰʝʥʥʦʡ ʧʝʨʚʠʯʥʦʡ 

ʧʦʨʠʩʪʦʩʪʴʶ, ʠ ʦʥʠ ʷʚʣʷʶʪʩʷ ʧʨʠʝʤʥʠʢʘʤʠ, 

ʢʫʜʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʛʝʦʩʪʘʪʠʯʝʩʢʦʛʦ ʜʘʚʣʝʥʠʷ ʠ 

ʢʘʧʠʣʣʷʨʥʳʭ ʩʠʣ ʦʪʞʠʤʘʣʘʩʴ ʚʦʜʘ ʠʟ ʫʧʣʦʪʥʷ-

ʶʱʝʡʩʷ ʦʩʪʘʣʴʥʦʡ ʯʘʩʪʠ ʢʦʤʧʣʝʢʩʘ. 

ɹʦʣʴʰʘʷ ʩʨʝʜʥʷʷ ʯʘʩʪʴ ʤʦʩʢʦʚʩʢʦʛʦ ʷʨʫʩʘ 

ʪʦʣʱʠʥʦʶ 500-700ʤ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʦʩʥʦʚʥʦʤ 

ʧʣʦʪʥʳʤʠ ʘʨʛʠʣʣʠʪʘʤʠ ʠ ʧʝʩʯʘʥʠʢʘʤʠ ʩ ʧʦʨʠ-

ʩʪʦʩʪʴʶ ʥʝ ʙʦʣʝʝ 5-7% ʠ ʧʨʦʥʠʮʘʝʤʦʩʪʴʶ ʤʝ-

ʥʝʝ 1ʤʠʣʣʠʜʘʨʩʠ. ʈʘʥʝʝ ʵʪʘ ʪʦʣʱʘ ʨʘʩʩʤʘʪʨʠʚʘ-

ʣʘʩʴ ʥʘʤʠ ʢʘʢ ʢʘʪʘʛʝʥʝʪʠʯʝʩʢʠʡ ʬʣʶʠʜʦʫʧʦʨ, 

ʢʦʥʪʨʦʣʠʨʫʶʱʠʡ ʟʦʥʫ ʩʚʝʨʭʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʭ 

ʧʣʘʩʪʦʚʳʭ ʜʘʚʣʝʥʠʡ ʚ ʶʛʦ-ʚʦʩʪʦʯʥʦʡ ʯʘʩʪʠ 

ɼʥʝʧʨʦʚʩʢʦʛʦ ʛʨʘʙʝʥʘ [7]. ʉ ʫʯʝʪʦʤ ʥʦʚʳʭ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʵʪʘ ʩʣʘʙʦʧʨʦʥʠʮʘʝʤʘʷ ʛʘʟʦʥʘ-

ʩʳʱʝʥʥʘʷ ʪʦʣʱʘ ʷʚʣʷʝʪʩʷ ʨʝʟʝʨʚʫʘʨʦʤ ʢʦʤʙʠ-

ʥʠʨʦʚʘʥʥʦʛʦ ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʛʘʟʘ, ʩʫʙʨʝʛʠʦ-

ʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ. ʅʘ ʛʣʫʙʠʥʝ 3800-4400ʤ, ʜʦ-

ʩʪʫʧʥʦʡ ʜʣʷ ʦʩʚʦʝʥʠʷ ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʛʘʟʘ, 

ʦʥʘ ʟʘʣʝʛʘʝʪ ʥʘ ʂʝʛʠʯʝʚʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ. 

ʅʘ ʝʱʝ ʤʝʥʴʰʝʡ ʛʣʫʙʠʥʝ 3400-4200ʤ ʪʦʣʱʘ 

ʚʩʢʨʳʚʘʝʪʩʷ ʥʘ ɹʘʣʘʢʣʝʡʩʢʦ-ʉʘʚʠʥʩʢʦʡ ʧʣʦʱʘ-

ʜʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʢ ʚʦʩʪʦʢʫ ʦʪ ʐʝʙʝʣʠʥʩʢʦ-

ʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. 

ʂʘʢ ʧʦʢʘʟʘʣ ʘʥʘʣʠʟ ʦʩʦʙʝʥʥʦʩʪʝʡ ʛʝʦʣʦʛʠ-

ʯʝʩʢʦʛʦ ʩʪʨʦʝʥʠʷ ʠ ʭʦʜʘ ʨʘʟʨʘʙʦʪʢʠ, ʥʘ ʐʝʙʝ-

ʣʠʥʩʢʦʤ ʤʝʩʪʦʨʦʞʜʝʥʠʠ ʠ ʜʨʫʛʠʭ ʛʘʟʦʢʦʥʜʝʥ-

ʩʘʪʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʶʛʦ-ʚʦʩʪʦʢʘ ɼʥʝʧʨʦʚ-

ʩʢʦʛʦ ʛʨʘʙʝʥʘ, ʛʘʟ ʠʟ ʧʣʦʪʥʳʭ ʧʦʨʦʜ ʬʘʢʪʠʯʝ-

ʩʢʠ ʫʞʝ ʜʦʙʳʚʘʝʪʩʷ ʚʤʝʩʪʝ ʩ ʦʙʳʯʥʳʤ ʛʘʟʦʤ 

[8]. ɹʦʣʴʰʫʶ ʯʘʩʪʴ ʦʙʲʝʤʘ ʤʘʩʩʠʚʥʦ-ʧʣʘʩʪʦʚʳʭ 

ʟʘʣʝʞʝʡ ʵʪʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ (ʜʦ 70-80%) ʟʘʥʠ-

ʤʘʶʪ ʧʣʦʪʥʳʝ ʧʝʩʯʘʥʠʢʠ ʠ ʘʣʝʚʨʦʣʠʪʳ ʩ ʧʦʨʠ-

ʩʪʦʩʪʴʶ ʤʝʥʝʝ 7-8% ʠ ʪʦʥʢʦʪʨʝʱʠʥʦʚʘʪʳʝ ʘʨ-

ʛʠʣʣʠʪʦʧʦʜʦʙʥʳʝ ʛʣʠʥʳ. ʕʪʠ ʧʦʨʦʜʳ ʚ ʧʨʝʜʝ-

ʣʘʭ ʟʘʣʝʞʠ ʛʘʟʦʥʘʩʳʱʝʥʳ, ʦʜʥʘʢʦ ʧʨʠ ʦʙʳʯʥʦʤ 

ʚʩʢʨʳʪʠʠ ʦʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʦʪʜʘʶʪ ʛʘʟ ʚ 

ʩʢʚʘʞʠʥʳ. ʅʘ ʧʦʟʜʥʠʭ ʩʪʘʜʠʷʭ ʨʘʟʨʘʙʦʪʢʠ, ʢʦ-

ʛʜʘ ʚ ʫʩʣʦʚʠʷʭ ʛʘʟʦʚʦʛʦ ʨʝʞʠʤʘ ʪʝʢʫʱʠʝ ʧʣʘ-

ʩʪʦʚʳʝ ʜʘʚʣʝʥʠʷ ʚ ʦʩʥʦʚʥʳʭ ʢʦʣʣʝʢʪʦʨʘʭ ʨʝʟʢʦ 

ʩʥʠʞʘʶʪʩʷ, ʩʣʘʙʦʧʨʦʥʠʮʘʝʤʳʝ ʛʘʟʦʥʘʩʳʱʝʥ-

ʥʳʝ ʧʦʨʦʜʳ ʥʘʯʠʥʘʶʪ ʤʝʜʣʝʥʥʦ ʦʪʜʘʚʘʪʴ ʛʘʟ ʚ 

ʧʨʠʣʝʞʘʱʠʝ ʭʦʨʦʰʠʝ ʢʦʣʣʝʢʪʦʨʳ ʠ ʪʨʝʱʠʥʦʚʘ-

ʪʳʝ ʟʦʥʳ, ʦʙʨʘʟʫʶʱʠʝ ʝʩʪʝʩʪʚʝʥʥʫʶ ʜʨʝʥʘʞ-

ʥʫʶ ʩʠʩʪʝʤʫ ʤʝʩʪʦʨʦʞʜʝʥʠʷ. ʊʘʢʠʤ ʧʫʪʝʤ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʜʧʠʪʢʘ ʦʩʥʦʚʥʳʭ ʭʦʨʦʰʦ 

ʧʨʦʥʠʮʘʝʤʳʭ ʢʦʣʣʝʢʪʦʨʦʚ. ɸʥʘʣʠʟ ʫʩʣʦʚʠʡ 

ʨʘʟʨʘʙʦʪʢʠ ʐʝʙʝʣʠʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦ-

ʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ ʪʘʢʘʷ 

ʧʦʜʧʠʪʢʘ ʩʦʩʪʘʚʣʷʝʪ ʦʢʦʣʦ 2ʤʣʨʜ. ʤ3 ʚ ʛʦʜ [8]. 

ʅʘ ɹʝʨʝʟʦʚʩʢʦʤ ʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʤ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʠ ʪʨʘʜʠʮʠʦʥʥʳʝ ʟʘʣʝʞʠ ʚʳʷʚʣʝʥʳ ʚ 

ʚʝʨʭʥʝʩʝʨʧʫʭʦʚʩʢʦʤ ʧʦʜʲʷʨʫʩʝ (ʛʦʨʠʟʦʥʪʳ ʉ-4; 

ʉ-5), ʚ ʚʝʨʭʥʝʚʠʟʝʡʩʢʦʤ ʧʦʜʲʷʨʫʩʝ (ʛʦʨʠʟʦʥʪʳ 

ɺ-14, ɺ-16) ʠ ʚ ʥʠʞʥʝʚʠʟʝʡʩʢʦʤ ʧʦʜʲʷʨʫʩʝ (ʛʦ-

ʨʠʟʦʥʪ ɺ-25-26). ɺʝʨʭʥʝʩʝʨʧʫʭʦʚʩʢʠʡ ʠ ʚʝʨʭ-

ʥʝʚʠʟʝʡʩʢʠʡ ʵʪʘʞʠ ʛʘʟʦʥʦʩʥʦʩʪʠ ʨʘʟʜʝʣʝʥʳ 

400-500-ʤʝʪʨʦʚʦʡ ʘʣʝʚʨʦ-ʛʣʠʥʠʩʪʦʡ ʪʦʣʱʝʡ 

ʥʠʞʥʝʩʝʨʧʫʭʦʚʩʢʦʛʦ ʧʦʜʲʷʨʫʩʘ. ɺ ʝʝ ʩʦʩʪʘʚʝ 

ʧʨʝʦʙʣʘʜʘʶʪ ʘʨʛʠʣʣʠʪʳ, ʪʦʣʱʠʥʘ ʦʪʜʝʣʴʥʳʭ 

ʧʘʯʝʢ ʢʦʪʦʨʳʭ ʜʦʩʪʠʛʘʝʪ 80ʤ. ʄʘʣʦʤʦʱʥʳʝ 

ʛʦʨʠʟʦʥʪʳ ʧʣʦʪʥʳʭ ʧʝʩʯʘʥʠʢʦʚ ʠ ʘʣʝʚʨʦʣʠʪʦʚ 

ʠʤʝʶʪ ʪʦʣʱʠʥʫ ʜʦ 10-15ʤ. ʇʦʨʠʩʪʦʩʪʴ ʠʭ ʥʝ 

ʧʨʝʚʳʰʘʝʪ 5-7%. ʕʪʘ ʪʦʣʱʘ ʧʣʦʪʥʳʭ ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʥʝʧʨʦʥʠʮʘʝʤʳʭ ʧʦʨʦʜ ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜʥʦʡ 

ʦʪ ʟʦʥʳ ʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʭ ʧʣʘʩʪʦʚʳʭ ʜʘʚʣʝʥʠʡ 

(ʚʝʨʭʥʠʡ ʩʝʨʧʫʭʦʚ ʠ ʚʳʰʝʣʝʞʘʱʠʝ ʦʪʣʦʞʝʥʠʷ) 

ʢ ʟʦʥʝ ʩʚʝʨʭʛʠʜʨʦʩʪʘʪʠʯʝʩʢʠʭ ʧʣʘʩʪʦʚʳʭ ʜʘʚ-

ʣʝʥʠʡ ʚ ʚʝʨʭʥʝʤ ʚʠʟʝ, ʛʜʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʘʥʦ-

ʤʘʣʴʥʦʩʪʠ ʚ ʛʦʨʠʟʦʥʪʝ ɺ-16 ʜʦʩʪʠʛʘʣʠ ʟʥʘʯʝ-

ʥʠʡ 1,47-1,63. ɼʘʥʥʘʷ ʪʦʣʱʘ ʫʧʣʦʪʥʝʥʥʳʭ ʧʦ-

ʨʦʜ ʷʚʣʷʝʪʩʷ ʢʘʪʘʛʝʥʝʪʠʯʝʩʢʠʤ ʬʣʠʁʜʦʫʧʦʨʦʤ 

ʚ ʜʘʥʥʦʡ ʯʘʩʪʠ ʨʝʛʠʦʥʘ [7]. 
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ʅʠʞʥʝʩʝʨʧʫʭʦʚʩʢʠʡ ʧʦʜʲʷʨʫʩ ʧʨʝʜʩʪʘʚʣʷ-

ʝʪ ʩʨʝʜʥʶʶ ʯʘʩʪʴ ʚʝʨʭʥʝʚʠʟʝʡʩʢʦ-

ʩʝʨʧʫʭʦʚʩʢʦʡ ʧʦʣʠʬʘʮʠʘʣʴʥʦ-ʮʠʢʣʠʯʝʩʢʦʡ ʫʛ-

ʣʝʥʦʩʥʦʡ ʬʦʨʤʘʮʠʠ. ʋʛʦʣʴʥʳʝ ʧʣʘʩʪʳ ʪʦʣʱʠ-

ʥʦʡ ʦʪ ʜʝʩʷʪʢʦʚ ʩʘʥʪʠʤʝʪʨʦʚ ʜʦ 1ʤ ʭʘʨʘʢʪʝʨʥʳ 

ʜʣʷ ʵʪʦʡ ʯʘʩʪʠ ʨʘʟʨʝʟʘ. ʇʨʠʩʫʪʩʪʚʫʝʪ ʪʘʢʞʝ ʫʛ-

ʣʠʩʪʳʡ ʜʝʪʨʠʪ ʠ ʰʣʘʤ ʠ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ 

ʚ ʛʣʠʥʠʩʪʳʭ ʧʦʨʦʜʘʭ ʚ ʢʦʣʠʯʝʩʪʚʝ 1,5-3,5%. ɺ 

ʶʞʥʦʡ ʧʨʠʙʦʨʪʦʚʦʡ ʟʦʥʝ ʥʠʞʥʝʩʝʨʧʫʭʦʚʩʢʠʡ 

ʧʦʜʲʷʨʫʩ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʳʩʦʢʦʡ ʫʛʣʝʥʦʩʥʦ-

ʩʪʴʶ (ʜʦ 10 ʧʨʦʧʣʘʩʪʢʦʚ ʥʘ 100ʤ, ʚ ʪʦʤ ʯʠʩʣʝ 

ʧʣʘʩʪʳ ʪʦʣʱʠʥʦʡ 1-1,2ʤ), ʘ ʚ ɿʘʧʘʜʥʦʤ ɼʦʥ-

ʙʘʩʩʝ ʦʥ ʷʚʣʷʝʪʩʷ ʧʨʦʤʳʰʣʝʥʥʦ ʫʛʣʝʥʦʩʥʳʤ. 

ʅʘ ʩʝʚʝʨʥʳʭ ʦʢʨʘʠʥʘʭ ɼʦʥʙʘʩʩʘ ʠ ʚ ʧʦʛʨʫ-

ʞʝʥʥʦʡ ʯʘʩʪʠ ʩʝʚʝʨʥʦʛʦ ʙʦʨʪʘ ʢ ʶʛʦ-ʚʦʩʪʦʢʫ ʦʪ 

ʍʘʨʴʢʦʚʘ ʥʠʞʥʠʡ ʩʝʨʧʫʭʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʪʠʧʠʯ-

ʥʦʡ ʯʝʨʥʦʩʣʘʥʮʝʚʦʡ ʬʦʨʤʘʮʠʝʡ [2]. ʀʩʩʣʝʜʦʚʘ-

ʪʝʣʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʚʝʨʭʥʝʚʠʟʝʡʩʢʦ-

ʩʝʨʧʫʭʦʚʩʢʫʶ ʫʛʣʝʥʦʩʥʫʶ ʬʦʨʤʘʮʠʶ ʠ ʚ ʦʩʦ-

ʙʝʥʥʦʩʪʠ ʥʠʞʥʠʡ ʩʝʨʧʫʭʦʚ ʢʘʢ ʦʜʥʫ ʠʟ ʛʣʘʚʥʳʭ 

ʛʘʟʦʛʝʥʝʨʠʨʫʶʱʠʭ ʪʦʣʱ ʚ ɼʥʝʧʨʦʚʩʢʦ-

ɼʦʥʝʮʢʦʡ ʚʧʘʜʠʥʝ [9]. ɸ.ɽ. ʃʫʢʠʥ ʚʳʩʦʢʦ ʦʮʝ-

ʥʠʚʘʝʪ ʧʝʨʩʧʝʢʪʠʚʳ ʢʦʤʧʣʝʢʩʥʦʛʦ ʦʩʚʦʝʥʠʷ 

ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʛʘʟʘ ʵʪʦʡ ʬʦʨʤʘʮʠʠ ʚ ʨʘʡʦʥʝ 

ʉʫʭʦʜʦʣʦʚʩʢʦ-ʅʝʭʚʦʨʦʱʘʥʩʢʦʛʦ ʚʳʩʪʫʧʘ [2]. 

 

ʈʠʩ.2. ɻʝʦʣʦʛʦ-ʛʝʦʬʠʟʠʯʝʩʢʠʡ ʨʘʟʨʝʟ ɹʝʨʝʟʦʚʩʢʦʛʦ ɻʂʄ. 

1 ï ʚʳʷʚʣʝʥʥʳʝ ʪʨʘʜʠʮʠʦʥʥʳʝ ʟʘʣʝʞʠ ʛʘʟʘ; 2 ï ʧʨʦʛʥʦʟʠʨʫʝʤʳʝ ʟʘʣʝʞʠ ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʛʘʟʘ 

 

ɽʩʪʴ ʚʩʝ ʦʩʥʦʚʘʥʠʷ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʠ ʚ ʧʝʨʝ-

ʜʝʣʘʭ ʂʦʪʝʣʝʚʩʢʦ-ɹʝʨʝʟʦʚʩʢʦʛʦ ʚʘʣʘ ʥʠʞʥʝʩʝʨ-

ʧʫʭʦʚʩʢʠʡ ʧʦʜʲʷʨʫʩ ʚʤʝʩʪʝ ʩ ʧʨʠʣʝʞʘʱʠʤʠ 

ʯʘʩʪʷʤʠ ʫʧʣʦʪʥʝʥʥʳʭ ʧʦʨʦʜ ʥʠʟʦʚ ʚʝʨʭʥʝʛʦ 

ʩʝʨʧʫʭʦʚʘ ʠ ʚʝʨʭʦʚ ʚʝʨʭʥʝʛʦ ʚʠʟʝ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʪʦʣʱʫ ʧʝʨʩʧʝʢʪʠʚʥʫʶ ʜʣʷ ʜʦʙʳʯʠ ʢʦʤʙʠʥʠʨʦ-

ʚʘʥʥʦʛʦ ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʛʘʟʘ (ʨʠʩ. 2). ʅʘ 

ʩʪʨʫʢʪʫʨʘʭ ʂʦʪʝʣʝʚʩʢʦ-ɹʝʨʝʟʦʚʩʢʦʛʦ ʚʘʣʘ ʵʪʘ 

ʪʦʣʱʘ ʟʘʣʝʛʘʝʪ ʥʘ ʛʣʫʙʠʥʘʭ 4500-5200ʤ, ʜʦ-

ʩʪʫʧʥʳʭ ʜʣʷ ʦʩʚʦʝʥʠʷ ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʛʘʟʘ. 

ʋʯʠʪʳʚʘʷ ʙʦʣʴʰʫʶ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʂʦʪʝʣʝʚʩʢʦ-

ɹʝʨʝʟʦʚʩʢʦʛʦ ʚʘʣʘ, ʤʦʞʥʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʟʜʝʩʴ 

ʠʤʝʪʁʩʷ ʟʥʘʯʠʪʝʣʴʥʳʝ ʛʝʦʣʦʛʠʯʝʩʢʠʝ ʟʘʧʘʩʳ 

ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʛʘʟʘ. ʅʝʩʦʤʥʝʥʥʦ, ʥʘ ɹʝʨʝ-
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ʟʦʚʩʢʦʤ ʠ ʩʦʩʝʜʥʠʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʥʝʪʨʘʜʠ-

ʮʠʦʥʥʳʡ ʛʘʟ ʠʤʝʝʪʩʷ ʪʘʢʞʝ ʚ ʧʦʨʦʜʘʭ ʥʠʟʦʚ 

ʚʝʨʭʥʝʛʦ ʚʠʟʝ ʠ ʚʝʨʭʦʚ ʥʠʞʥʝʛʦ ʚʠʟʝ, ʩʦʜʝʨʞʘ-

ʱʠʭ ʪʠʧʠʯʥʳʝ ʯʝʨʥʦʩʣʘʥʮʝʚʳʝ ʧʦʨʦʜʳ. ʆʜʥʘ-

ʢʦ, ʟʜʝʩʴ ʵʪʘ ʪʦʣʱʘ ʟʘʣʝʛʘʝʪ ʥʘ ʩʣʠʰʢʦʤ ʙʦʣʴ-

ʰʠʭ ʛʣʫʙʠʥʘʭ 5700-6000ʤ. 

ʆʪʜʝʣʴʥʦʛʦ ʘʥʘʣʠʟʘ ʟʘʩʣʫʞʠʚʘʝʪ ʚʦʧʨʦʩ ʦ 

ʚʦʟʤʦʞʥʦʡ ʧʦʜʧʠʪʢʝ ʨʘʟʨʘʙʘʪʳʚʘʝʤʦʛʦ ʛʦʨʠ-

ʟʦʥʪʘ ɺ-16 ʟʘ ʩʯʝʪ ʛʘʟʘ ʦʢʨʫʞʘʶʱʠʭ ʥʠʟʢʦʧʦ-

ʨʠʩʪʳʭ ʛʘʟʦʥʘʩʳʱʝʥʳʭ ʪʦʣʱ ʧʨʠ ʩʥʠʞʝʥʠʠ 

ʧʣʘʩʪʦʚʦʛʦ ʜʘʚʣʝʥʠʷ ʚ ʟʘʣʝʞʠ. 

ʆʩʚʦʝʥʠʝ ʨʝʩʫʨʩʦʚ ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʛʘʟʘ 

ʥʘ ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʠʤʝʝʪ 

ʩʚʦʠ ʢʘʢ ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʪʘʢ ʠ ʦʪʨʠʮʘʪʝʣʴʥʳʝ 

ʤʦʤʝʥʪʳ. ʇʦʣʦʞʠʪʝʣʴʥʳʤ ʤʦʤʝʥʪʦʤ ʷʚʣʷʝʪʩʷ 

ʪʦ, ʯʪʦ ʧʨʠ ʜʦʙʳʯʝ ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʛʘʟʘ ʟʜʝʩʴ 

ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠʤʝʶʱʠʝʩʷ ʥʘ ʧʨʦʤʳʩʣʘʭ 

ʦʙʦʨʫʜʦʚʘʥʠʝ ʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. ʂʨʦʤʝ ʪʦʛʦ 

ʥʘʣʠʯʠʝ ʚ ʨʘʟʨʝʟʝ ʮʝʣʦʡ ʩʠʩʪʝʤʳ ʙʫʬʝʨʥʳʭ 

ʨʘʩʩʦʣʦʥʦʩʥʳʭ ʠ ʛʘʟʦʥʦʩʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʠʩ-

ʢʣʶʯʘʝʪ ʢʘʢʫʶ-ʣʠʙʦ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʨʳʚʘ ʚ 

ʚʝʨʭʥʠʝ ʚʦʜʦʥʦʩʥʳʝ ʛʦʨʠʟʦʥʪʳ ʪʝʭʥʦʛʝʥʥʳʭ 

ʞʠʜʢʦʩʪʝʡ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʛʠʜʨʦʨʘʟʨʳʚʦʚ ʧʣʘ-

ʩʪʘ. 

ʆʪʨʠʮʘʪʝʣʴʥʳʤʠ ʤʦʤʝʥʪʘʤʠ ʷʚʣʷʶʪʩʷ ʟʥʘ-

ʯʠʪʝʣʴʥʘʷ ʛʣʫʙʠʥʘ ʟʘʣʝʛʘʥʠʷ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʛʦʨʠʟʦʥʪʦʚ, ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʦʭʦʜʢʠ ʚʳʨʘʙʦ-

ʪʘʥʥʳʭ ʛʦʨʠʟʦʥʪʦʚ ʩ ʘʥʦʤʘʣʴʥʦ ʥʠʟʢʠʤʠ ʜʘʚʣʝ-

ʥʠʷʤʠ, ʯʪʦ ʪʨʝʙʫʝʪ ʫʩʣʦʞʥʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ 

ʩʢʚʘʞʠʥ. 

ʆʩʚʦʝʥʠʝ ʢʦʤʙʠʥʠʨʦʚʘʥʥʦʛʦ ʥʝʪʨʘʜʠʮʠ-

ʦʥʥʦʛʦ ʛʘʟʘ ʪʦʣʱ ʧʝʨʝʩʣʘʠʚʘʥʠʷ ʛʣʠʥʠʩʪʳʭ ʠ 

ʧʝʩʯʘʥʦ-ʘʣʝʚʨʠʪʦʚʳʭ ʧʦʨʦʜ, ʦʯʝʚʠʜʥʦ, ʧʦʪʨʝ-

ʙʫʝʪ ʪʘʢʞʝ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʤʦʜʠʬʠʢʘʮʠʡ 

ʧʨʦʚʝʜʝʥʠʷ ʛʠʜʨʦʨʘʟʨʳʚʘ ʧʣʘʩʪʘ. 

ʊʝʤ ʥʝ ʤʝʥʝʝ ʚʦʚʣʝʯʝʥʠʝ ʚ ʨʘʟʨʘʙʦʪʢʫ ʥʠʟ-

ʢʦʧʦʨʠʩʪʳʭ ʛʘʟʦʥʘʩʳʱʝʥʥʳʭ ʧʣʘʩʪʦʚ ʧʦʟʚʦʣʠʪ 

ʩʪʘʙʠʣʠʟʠʨʦʚʘʪʴ ʠ ʫʚʝʣʠʯʠʪʴ ʜʦʙʳʯʫ ʛʘʟʘ, ʥʘ 

ʨʘʟʨʘʙʘʪʳʚʘʝʤʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ, ʧʨʦʜʣʠʚ ʠʭ 

ʞʠʟʥʴ ʥʘ ʤʥʦʛʠʝ ʛʦʜʳ, ʘ ʚʤʝʩʪʝ ʩ ʦʩʚʦʝʥʠʝʤ 

ʥʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʝʪʨʘʜʠʮʠʦʥʥʦʛʦ ʛʘʟʘ 

ʜʘʩʪ ʚʪʦʨʦʝ ʜʳʭʘʥʠʝ ʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʋʢʨʘʠʥʳ. 
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**ɼʇ çʉʘʢʩʢʘʷ ɻɻʈʕʉè 

 

ɻɽʆʍʀʄʀʏɽʉʂʀɽ ʌʋʅʂʎʀʀ ɻɽʆʃʆɻʀʏɽʉʂʆʁ ʉʈɽɼʓ  

ɺ ʈɸʁʆʅɽ ʉɸʂʉʂʆɻʆ ʉʆʃɽʅʆɻʆ ʆɿɽʈɸ 

 
ʇʨʠʚʝʜʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʟʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ʛʝʦʣʦʛʠʯʝʩʢʦʡ ʩʨʝʜʳ ʚ ʫʩʣʦʚʠʷʭ ʪʝʭʥʦʛʝʥʥʦʛʦ 

ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʪʝʨʨʠʪʦʨʠʡ ʚ ʛʨʘʥʠʮʘʭ ʚʦʜʦʩʙʦʨʘ ʉʘʢʩʢʦʛʦ ʩʦʣʝʥʦʛʦ ʦʟʝʨʘ. ʀʟʫʯʝʥʳ ʟʘʢʦʥʦʤʝʨʥʦʩʪʠ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʘʛʨʷʟ-

ʥʠʪʝʣʝʡ ʚ ʧʦʯʚʘʭ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʛʝʦʣʦʛʠʯʝʩʢʘʷ ʩʨʝʜʘ, ʪʝʭʥʦʛʝʥʥʳʝ ʟʘʛʨʷʟʥʠʪʝʣʠ. 

ʌ.ɺ. ʏʦʤʢʦ, ɺ.ɺ. ʏʘʙʘʥ. ɻɽʆʍɯʄɯʏʅɯ ʌʋʅʋʎɯɰ ɻɽʆʃʆɻɯʏʅʆɻʆ ʉɽʈɽɼʆɺʀʑɸ ʋ ʈɸʁʆʅɯ ʉɸʂʉʔʂʆɻʆ ʉʆ-

ʃʆʅʆɻʆ ʆɿɽʈɸ. ʅʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʬʦʨʤʫʚʘʥʥʷ ʛʝʦʭʽʤʽʯʥʦʾ ʬʫʥʢʮʽʾ ʛʝʦʣʦʛʽʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʫʤʦʚʘʭ ʪʝʭʥʦ-

ʛʝʥʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʪʝʨʠʪʦʨʽʡ ʚ ʤʝʞʘʭ ʚʦʜʦʟʙʦʨʫ ʉʘʢʩʴʢʦʛʦ ʩʦʣʦʥʦʛʦ ʦʟʝʨʘ. ɺʠʚʯʝʥʦ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʟʘʙʨʫʜ-

ʥʶʚʘʯʽʚ ʫ ˇʨʫʥʪʘʭ ʨʘʡʦʥʫ ʜʦʩʣʜ̔ʞʝʥʥʷ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʛʝʦʣʦʛʽʯʥʘ ʩʝʨʝʜʦʚʠʱʝ, ʪʝʭʥʦʛʝʥʥʽ ʟʘʙʨʫʜʥʶʚʘʯʽ. 

 

ɺɺɽɼɽʅʀɽ 

ʉʘʢʩʢʦʝ ʩʦʣʝʥʦʝ ʦʟʝʨʦ ʨʘʩʧʦʣʦʞʝʥʦ ʚ ʶʛʦ-

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʂʨʳʤʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ ʠ ʦʪʥʦ-

ʩʠʪʩʷ ʢ ɽʚʧʘʪʦʨʠʡʩʢʦʡ ʛʨʫʧʧʝ ʦʟʝʨ. ʅʘ ʩʝʛʦ-

ʜʥʷʰʥʠʡ ʜʝʥʴ ʦʟʝʨʦ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʛʠʜʨʦʤʠ-

ʥʝʨʘʣʴʥʦʡ ʣʝʯʝʙʥʦ-ʩʳʨʴʝʚʦʡ ʙʘʟʦʡ ʧʨʠ ʢʫʨʦʨʪ-

ʥʦ-ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʂʨʳʤʘ ʠ 

ʋʢʨʘʠʥʳ. ɹʣʘʛʦʜʘʨʷ ʩʚʦʠʤ ʮʝʥʥʳʤ ʙʘʣʴʥʝʦʣʦ-

ʛʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ, ʣʝʯʝʙʥʘʷ ʛʨʷʟʴ ʠ ʨʘʧʘ 

ʧʨʠʤʝʥʷʶʪʩʷ ʧʨʠ ʣʝʯʝʥʠʠ ʨʷʜʘ ʟʘʙʦʣʝʚʘʥʠʡ: 

ʙʦʣʝʟʥʝʡ ʢʦʩʪʥʦ-ʤʳʰʝʯʥʦʡ ʩʠʩʪʝʤʳ, ʦʩʪʘʪʦʯ-

ʥʳʭ ʷʚʣʝʥʠʡ ʪʨʘʚʤ ʠ ʠʥʪʦʢʩʠʢʘʮʠʡ ʎʅʉ, ʟʘʙʦ-

ʣʝʚʘʥʠʡ ʧʝʨʠʬʝʨʠʯʝʩʢʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʠ 

ʜʨ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʨʘʥʝʝ ʠʩʩʣʝʜʦʚʘʥʠʷ [1, 2] 

ʫʩʪʘʥʦʚʠʣʠ ʚ ʛʨʘʥʠʮʘʭ ʚʦʜʦʟʘʙʦʨʘ ʉʘʢʩʢʦʛʦ 

ʩʦʣʝʥʦʛʦ ʦʟʝʨʘ ʩʢʦʧʣʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʪʝʭʥʦ-

ʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʛʦ-

ʨʦʜʩʢʘʷ ʟʘʩʪʨʦʡʢʘ ʠ ʦʙʲʝʢʪʳ ʩʘʥʘʪʦʨʥʦ-

ʢʫʨʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʩ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʠʥʬʨʘ-

ʩʪʨʫʢʪʫʨʦʡ, ʪʝʨʨʠʪʦʨʠʷ ʙʳʚʰʝʛʦ ʭʠʤʠʯʝʩʢʦʛʦ 

ʟʘʚʦʜʘ, ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʝ ʤʫʩʦʨʥʳʝ ʩʚʘʣʢʠ 

ʠ ʜʨ. ʊʝʭʥʦʛʝʥʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ɻʉ ʚ ʨʘʡʦʥʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʠʚʦʜʠʪ ʢ ʠʟʤʝʥʝʥʠʶ ʝʝ ʛʝʦʭʠ-

ʤʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ [3]. ɺ ʪʘʢʠʭ ʫʩʣʦʚʠʷʭ ɻʉ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢ ʉʘʢʩʢʦʤʫ ʦʟʝʨʫ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪ-

ʨʠʚʘʪʴ ʢʘʢ ʩʨʝʜʫ ʥʘʢʦʧʣʝʥʠʷ ʠ ʪʨʘʥʟʠʪʘ ʟʘʛʨʷʟ-

ʥʠʪʝʣʝʡ. 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʠʟʫʯʝʥʠʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʬʫʥʢ-

ʮʠʡ ɻʉ, ʧʨʦʠʩʭʦʜʷʱʝʝ ʧʦʜ ʚʣʠʷʥʠʝʤ ʧʨʦʮʝʩʩʦʚ 

ʪʝʭʥʦʛʝʥʝʟʘ. ʀʩʭʦʜʷ ʠʟ ʵʢʦʣʦʛʦ-ʛʝʦʣʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʨʘʡʦʥʘ, ʜʣʷ ʠʟʫʯʝʥʠʷ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ɻʉ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩ-

ʩʤʦʪʨʝʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʧʦʯʚʘʭ 

(ʷʚʣʷʶʱʠʭʩʷ ʩʦʩʪʘʚʣʷʶʱʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ 

ɻʉ) [4]. 

ɸʅɸʃʀɿ ʇʋɹʃʀʂɸʎʀʁ 

ʉʘʢʩʢʦʝ ʩʦʣʝʥʦʝ ʦʟʝʨʦ ʧʦ ʛʝʥʝʟʠʩʫ ʧʨʦʠʩ-

ʭʦʞʜʝʥʠʷ, ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʤ ʠ ʩʘʥʠʪʘʨʥʦ-

ʙʘʢʪʝʨʠʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ ʛʠʜʨʦʤʠʥʝ-

ʨʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʩʠʣʴʥʦ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʥʘʠʙʦ-

ʣʝʝ ʠʟʫʯʝʥʥʳʭ ʩʦʣʝʥʳʭ ʦʟʝʨ ʤʠʨʘ. ʀʟʫʯʝʥʠʝʤ 

ʬʦʨʤʠʨʦʚʘʥʠʷ ɻʉ ʚ ʨʘʡʦʥʝ ʦʟʝʨʘ ʚ ʨʘʟʥʦʝ ʚʨʝ-

ʤʷ ʟʘʥʠʤʘʣʠʩʴ ʪʘʢʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʢʘʢ ʉ.ɺ. 

ɸʣʴʙʦʚ, ɸ. ʀ. ɼʟʝʥʩ-ʃʠʪʦʚʩʢʠʡ ʠ ʉ. ɸ. ʇʘʩʪʘʢ. 

ʊʝʭʥʦʛʝʥʥʦʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʝ ɻʉ ʚ ʧʨʝʜʝ-

ʣʘʭ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʠʩʘʥʦ ʚ ʨʘʙʦʪʘʭ ɺ. 

ʀ. ʈʦʜʢʠʥʘ, ɺ. ɸ. ʍʦʭʣʦʚʘ, ʆ. ɸ. ɻʫʣʦʚʘ ʠ ɺ. ʀ. 

ɺʘʩʝʥʢʦ. 

ʇʨʠ ʘʥʘʣʠʟʝ ʬʦʨʤʠʨʦʚʘʥʠʝ ʛʝʦʭʠʤʠʯʝʩʢʠʭ 

ʬʫʥʢʮʠʡ ɻʉ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʧʨʦʮʝʩʩʦʚ ʪʝʭ-

ʥʦʛʝʥʝʟʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʤʘʪʝʨʠʘʣʳ ɺ. ʊ. ʊʨʦ-

ʬʠʤʦʚʘ, ʕ. ɺ. ʉʦʙʦʪʦʚʠʯʘ ʠ ɸ. ɺ. ʃʫʱʠʢʘ. 

ɸʥʘʣʠʟ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ ʚ ʛʨʘʥʠʮʘʭ ʚʦʜʦʟʘ-

ʙʦʨʘ ʦʟʝʨʘ ʧʨʦʚʦʜʠʣʩʷ ʪʦʣʴʢʦ ʚ 1982 ʛ., ʄʦʩ-

ʢʦʚʩʢʦʡ ʦʧʳʪʥʦ-ʤʝʪʦʜʠʯʝʩʢʦʡ ʵʢʩʧʝʜʠʮʠʝʡ  

ʀʥʩʪʠʪʫʪʘ ʤʠʥʝʨʘʣʦʛʠʠ, ʛʝʦʭʠʤʠʠ ʠ ʢʨʠʩʪʘʣ-

ʣʦʭʠʤʠʠ ʨʝʜʢʠʭ ʵʣʝʤʝʥʪʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʘʭ ʫʢʘ-

ʟʘʥʥʦʡ ʨʘʙʦʪʳ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʪʦʣʴʢʦ ʪʝʨʨʠ-

ʪʦʨʠʘʣʴʥʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ. 

ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʯʚ ʠ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʝ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʛʝʦ-

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʦʚʨʘʞʥʦ-

ʙʘʣʦʯʥʦʡ ʩʝʪʠ, ʭʠʤʠʯʝʩʢʠʭ ʠ ʩʪʨʫʢʪʫʨʥʳʭ ʦʩʦ-

ʙʝʥʥʦʩʪʝʡ ʧʦʯʚ ʥʘ ʜʘʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʥʝ ʠʟʫ-

ʯʘʣʦʩʴ. 

ʎɽʃʔ ʀ ɿɸɼɸʏʀ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʠʪʴ ʬʦʨʤʠʨʦʚʘ-

ʥʠʝ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ɻʉ ʚ ʨʘʡʦʥʝ ʉʘʢ-

ʩʢʦʛʦ ʩʦʣʝʥʦʛʦ ʦʟʝʨʘ. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪ ʦʩʥʦʚʥʳʝ 

ʟʘʜʘʯʠ: 

- ʥʘ ʦʩʥʦʚʘʥʠʠ ʵʢʦʣʦʛʦ-ʛʝʦʣʦʛʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʙʨʘʪʴ ʫʯʘʩʪʢʠ 

ʜʣʷ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʪʙʦʨʘ ʧʨʦʙ ʧʦʯʚʳ; 

- ʠʟʫʯʠʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ 

ʧʦʯʚʘʭ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ ʫʜʘʣʝʥʥʦʩʪʠ 

ʦʪ ʠʩʪʯʦʠʥʢʘ ʟʘʛʨʷʟʝʥʠʷ, ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ 

ʧʘʨʘʤʝʨʦʚ ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʦʡ ʩʝʪʠ ʠ 

ʩʪʨʫʢʪʫʨʥʳʭ ʩʚʦʡʩʪʚ ʧʦʯʚ. 

É ʏʦʤʢʦ ʌ.ɺ., ʏʘʙʘʥ ɺ.ɺ., 2013 
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ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʛʝʦʭʠʤʠʯʝʩʢʠʝ 

ʬʫʥʢʮʠʠ ɻʉ. 

ʇʨʝʜʤʝʪ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʪʝʭʥʦʛʝʥʥʦʝ ʟʘ-

ʛʨʷʟʥʝʥʠʝ ʧʦʯʚ (ʷʚʣʷʶʱʠʭʩʷ ʩʦʩʪʘʚʣʷʶʱʠʤʠ 

ʢʦʤʧʦʥʝʥʪʘʤʠ ɻʉ). 

ʄɽʊʆɼ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ɼʣʷ ʘʥʘʣʠʟʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʝʦʭʠʤʠʯʝʩʢʦʡ 

ʬʫʥʢʮʠʡ ɻʉ ʚ 2009 ʛʦʜʫ ʧʨʦʚʝʜʝʥʦ  ʢʦʥʪʨʦʣʴ-

ʥʦʝ ʦʧʨʦʙʦʚʘʥʠʝ ʧʦʯʚ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʇʨʠ ʚʳʙʦʨʝ ʤʝʩʪʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʪʦʯʝʢ ʦʧʨʦʙʦ-

ʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʪʨʠ ʚʠʜʘ ʢʨʠʪʝʨʠʝʚ: ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʳʝ ï ʤʝʩʪʦ ʨʘʩʧʦʣʦʞʝʥʠʷ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ; ʛʝʦʤʦʨʬʦʣʦʛʠ-

ʯʝʩʢʠʝ ï ʫʢʣʦʥ ʪʘʣʴʚʝʛʘ ʙʘʣʦʢ ʠ ʩʨʝʜʥʝʚʟʚʝ-

ʰʝʥʥʘʷ ʢʨʫʪʠʟʥʘ ʙʦʨʪʦʚ ʙʘʣʦʢ; ʧʦʯʚʝʥʥʳʝ ï 

ʭʠʤʠʯʝʩʢʠʝ ʠ ʩʪʨʫʢʪʫʨʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʯʚ. 

ʇʨʦʙʳ ʦʪʦʙʨʘʥʳ ʚ 21 ʪʦʯʢʝ, ʢʦʪʦʨʳʝ ʦʙʲ-

ʝʜʠʥʝʥʳ ʚ 7 ʛʨʫʧʧ, ʧʦ 3 ʪʦʯʢʝ ʚ ʢʘʞʜʦʡ ʛʨʫʧʧʝ 

(ʨʠʩ. 1). 

 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʪʦʯʝʢ ʢʦʥʪʨʦʣʴʥʦʛʦ ʦʪʙʦʨʘ ʧʨʦʙ. 

 

ʃʘʙʦʨʘʪʦʨʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʚ 

ʣʘʙʦʨʘʪʦʨʠʠ ʂʆ ʋʢʨ ɻɻʈʀ. 

ɸʥʘʣʠʟ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ 

ʧʨʦʚʦʜʠʣʩʷ ʧʦ ʜʚʫʤ ʢʨʠʪʝʨʠʷʤ: ʦʧʨʝʜʝʣʷʣʠʩʴ 

ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʘʷ ʢʨʫʪʠʟʥʘ ʙʦʨʪʦʚ ʙʘʣʢʠ ʠ 

ʫʢʣʦʥʳ ʪʘʣʴʚʝʛʘ ʙʘʣʢʠ. 

ʋʢʣʦʥ ʪʘʣʴʚʝʛʘ ʙʘʣʢʠ ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʬʦʨ-

ʤʫʣʝ 1: 

l

h
i
D
=       (1) [5] 

ʛʜʝ: 

i ï ʫʢʣʦʥ ʪʘʣʴʚʝʛʘ ʙʘʣʢʠ: 

æh ï ʨʘʟʥʠʮʘ ʤʝʞʜʫ ʘʙʩʦʣʶʪʥʳʤʠ ʦʪʤʝʪ-

ʢʘʤʠ ʚʝʨʭʦʚʴʷ ʠ ʫʩʪʴʷ ʙʘʣʢʠ; 

l ï ʜʣʠʥʘ ʙʘʣʢʠ. 

ʉʨʝʜʥʝʚʟʚʝʰʝʥʥʘʷ ʢʨʫʪʠʟʥʘ ʙʦʨʪʦʚ ʙʘʣʢʠ 

ʦʧʨʝʜʝʣʷʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ 2: 

n

IIII

I

i

n

cp

ä ++++

= 1

321 ...

   (2) [5] 

ʛʜʝ: 

Iʩʨ - ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʘʷ ʢʨʫʪʠʟʥʘ ʙʦʨʪʦʚ 

ʙʘʣʢʠ ʧʦ ʧʣʦʱʘʜʠ; 

I i - ʢʨʫʪʠʟʥʘ ʙʦʨʪʘ ʙʘʣʢʠ ʫʯʘʩʪʢʘ; 

n ï ʢʦʣʠʯʝʩʪʚʦ ʫʯʘʩʪʢʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʧʨʦ-

ʚʦʜʠʣʩʷ ʨʘʩʯʝʪ I i. 

ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʇʨʦʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʬʦʨʤʠʨʦʚʘʥʠʷ 

ʛʝʦʭʠʤʠʯʝʩʢʦʡ ʬʫʥʢʮʠʠ ɻʉ ʧʦʢʘʟʘʣ 

ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʪʝʭʥʦʛʝʥʥʳʭ 

ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʧʦʩʣʝʜʥʠʭ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ 

ʫʜʘʣʝʥʥʦʩʪʠ ʦʪ ʠʩʪʦʯʥʠʢʘ ʟʘʛʨʷʟʝʥʠʷ, 

ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʨʦʚ ʦʚʨʘʞʥʦ-

ʙʘʣʦʯʥʦʡ ʩʝʪʠ ʠ ʩʪʨʫʢʪʫʨʥʳʭ ʩʚʦʡʩʪʚ ʧʦʯʚ. 

ɼʘʣʝʝ ʧʨʠʚʝʜʝʥ ʜʝʪʘʣʴʥʳʡ ʘʥʘʣʠʟ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʟʘʛʷʨʟʠʥʝʪʝʣʝʡ. 

ɸʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʘʛʨʷʟʥʠʪʝʣʝʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ. ʇʨʦ-

ʚʝʜʝʥʥʳʡ ʘʥʘʣʠʟ ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʩʚʠ-

ʥʝʮ ʩʦʜʝʨʞʠʪʩʷ ʚ ʥʘʠʙʦʣʴʰʠʭ ʢʦʥʮʝʥʪʨʘʮʠʷʭ ʚ 

ʨʘʡʦʥʝ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʚʦʜʘ ʠ ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʘ 

(ʧʨʝʚʳʰʝʥʠʝ ʇɼʂ ʚ 2,48 ʠ 1,74 ʨʘʟʘ). ɹʦʣʝʝ 
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ʥʠʟʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʙʳʣʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʛʨʘ-

ʥʠʮʘʭ ʛʦʨʦʜʘ (ʧʨʝʚʳʰʘʶʱʠʝ ʇɼʂ ʚ 1,16 ʨʘʟ). 

ʅʘʠʤʝʥʴʰʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ 

ʫʯʘʩʪʢʝ ʤʦʨʩʢʦʡ ʧʝʨʝʩʳʧʠ ʠ ʩʝʚʝʨʥʦʤ ʙʝʨʝʛʫ 

ɺʦʩʪʦʯʥʦʛʦ ʙʘʩʩʝʡʥʘ (ʧʨʝʚʳʰʘʶʱʠʝ ʇɼʂ ʚ 

0,47 ʨʘʟ). 

ʅʘʠʙʦʣʴʰʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʮʠʥʢʘ ʫʩʪʘʥʦʚ-

ʣʝʥʳ ʚ ʨʘʡʦʥʝ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʚʦʜʘ ʠ ʚ ʮʝʥʪʨʝ 

ʛʦʨʦʜʘ (ʧʨʝʚʳʰʘʶʱʠʝ ʇɼʂ ʚ 12,14 ʠ 8,73 ʨʘ-

ʟʘ). ʅʘʠʤʝʥʴʰʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚ 

ʛʨʘʥʠʮʘʭ ʛʦʨʦʜʘ, ʧʦ ʙʝʨʝʛʘʤ ʦʟʝʨʘ ʠ ʥʘ ʪʝʨʨʠ-

ʪʦʨʠʠ ʤʦʨʩʢʦʡ ʧʝʨʝʩʳʧʠ (ʧʨʝʚʳʰʘʶʱʠʝ ʇɼʂ 

ʚ 7,25  ʨʘʟ). 

ʆʙʣʘʩʪʠ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʤʝʜʠ ʚ ʧʦʯʚʘʭ 

ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʩʚʦʝʤʫ ʨʘʩʧʦʣʦʞʝʥʠʶ 

ʙʣʠʟʢʠ ʢ ʦʙʣʘʩʪʷʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʮʠʥʢʘ. ʊʘʢ, 

ʥʘʠʙʦʣʴʰʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʝʜʠ ʫʩʪʘʥʦʚʣʝʥʳ ʚ 

ʨʘʡʦʥʝ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʚʦʜʘ (ʧʨʝʚʳʰʘʶʱʠʝ 

ʇɼʂ ʚ 29,44 ʨʘʟʘ). ɹʦʣʝʝ ʥʠʟʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʘ (ʧʨʝʚʳʰʘʶʱʠʝ 

ʇɼʂ ʚ 16,86 ʨʘʟ). ʅʘʠʤʝʥʴʰʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʛʨʘʥʠʮʘʭ ʛʦʨʦʜʘ, ʧʦ ʙʝʨʝʛʘʤ 

ʦʟʝʨʘ ʠ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʤʦʨʩʢʦʡ ʧʝʨʝʩʳʧʠ (ʧʨʝ-

ʚʳʰʘʶʱʠʝ ʇɼʂ ʚ 3,28  ʨʘʟʘ). 

ʂʦʥʮʝʥʪʨʘʮʠʠ ʤʘʨʛʘʥʮʘ ʚ ʧʦʯʚʘʭ ʥʠ ʥʘ ʦʜ-

ʥʦʤ ʠʟ ʫʯʘʩʪʢʦʚ ʥʝ ʧʨʝʚʳʰʘʝʪ ʇɼʂ. 

ʅʘʠʙʦʣʴʰʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʠʢʝʣʷ ʫʩʪʘ-

ʥʦʚʣʝʥʳ ʚ ʨʘʡʦʥʝ ʟʘʚʦʜʘ, ʚ ʮʝʥʪʨʝ ʛʦʨʦʜʘ ʠ ʥʘ 

ʙʝʨʝʛʫ ɹʫʬʝʨʥʦʛʦ ʙʘʩʩʝʡʥʘ (ʧʨʝʚʳʰʘʶʱʠʝ 

ʇɼʂ ʚ 7,06  ʨʘʟʘ). ɹʦʣʝʝ ʥʠʟʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʫʩʪʘʥʦʚʣʝʥʳ  ʥʘ ʙʝʨʝʛʫ ʙʘʩʩʝʡʥʘ ʂʦʚʰ ʠ ɺʦ-

ʩʪʦʯʥʦʛʦ ʙʘʩʩʝʡʥʘ (ʧʨʝʚʳʰʘʶʱʠʝ ʇɼʂ ʚ 6,28  

ʨʘʟ). ʅʘʠʤʝʥʴʰʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʩʪʘʥʦʚʣʝʥʳ 

ʪʦʣʴʢʦ ʥʘ ʫʯʘʩʪʢʝ ʤʦʨʩʢʦʡ ʧʝʨʝʩʳʧʠ (ʧʨʝʚʳ-

ʰʘʶʱʠʝ ʇɼʂ ʚ 2,63 ʨʘʟʘ). 

ʅʘʠʙʦʣʴʰʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʨʦʤʘ ʫʩʪʘʥʦʚ-

ʣʝʥʳ ʚ ʨʘʡʦʥʝ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʚʦʜʘ (ʧʨʝʚʳʰʘ-

ʶʱʠʝ ʇɼʂ ʚ 24,79 ʠ 3,59  ʨʘʟ). ɹʦʣʝʝ ʥʠʟʢʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘ ʙʝʨʝʛʫ ʙʘʩʩʝʡʥʘ 

ʂʦʚʰ ʠ ɺʦʩʪʦʯʥʦʛʦ ʙʘʩʩʝʡʥʘ (ʧʨʝʚʳʰʘʶʱʠʝ 

ʇɼʂ ʚ 2,82 ʨʘʟʘ). ɺ ʮʝʥʪʨʝ ʛʦʨʦʜʘ, ʥʘ ʙʝʨʝʛʫ 

ɹʫʬʝʨʥʦʛʦ ʙʘʩʩʝʡʥʘ ʠ ʥʘ ʫʯʘʩʪʢʝ ʤʦʨʩʢʦʡ ʧʝʨʝ-

ʩʳʧʠ ʢʦʥʮʝʥʪʨʘʮʠʠ ʭʨʦʤʘ, ʧʨʝʚʳʰʘʶʱʠʝ 

ʇɼʂ, ʥʝ ʫʩʪʘʥʦʚʣʝʥʳ. 

ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʨʘʡ-

ʦʥʝ ʟʘʚʦʜʘ ʠ ʚ ʩʝʚʝʨʦ-ʚʦʩʪʦʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ 

(ʧʦ ʨʦʟʝ ʚʝʪʨʦʚ) ʦʪ ʥʝʛʦ ʦʙʫʩʣʦʚʣʝʥʦ ʥʘʣʠʯʠʝʤ 

ʦʩʪʘʪʦʯʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝ-

ʱʝʩʪʚ ʚ ʧʦʯʚʝ. ʀʟ ʨʠʩʫʥʢʘ 2, ʚʠʜʥʦ, ʯʪʦ ʧʦ ʤʝʨʝ 

ʫʜʘʣʝʥʠʷ ʦʪ ʪʝʨʨʠʪʦʨʠʠ ʟʘʚʦʜʘ, ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʩʥʠʞʘʝʪʩʷ. 

 ʉʦʜʝʞʘʥʠʝ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʧʦʯʚʝ, ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʟʘʚʦʜʘ
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ʧʨʝʚʳʰʝʥʠʝ ʇɼʂ

ʨʘʩʩʪʦʥʠʝ 1 ʢʤʨʘʩʩʪʦʷʥʠʝ 3 ʢʤ

 
ʈʠʩ. 2. ʀʟʤʝʥʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʡ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʧʦʯʚʝ, ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʟʘʚʦʜʘ 

 

ɸʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ 

ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʦʡ ʩʝʪʠ ʧʦʢʘʟʘʣ, ʯʪʦ ʫʯʘʩʪʢʠ ʩ 

ʚʳʩʦʢʠʤʠ ʢʦʥʮʝʥʪʨʘʮʠʷʤʠ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝ-

ʱʝʩʪʚ (ʧʨʝʚʳʰʘʶʱʠʝ ʇɼʂ ʚ 1,74 ʨʘʟʘ ʧʦ 

ʩʚʠʥʮʫ, ʚ 8,73 ʨʘʟʘ ʧʦ ʮʠʥʢʫ, ʚ 16,86 ʨʘʟ ʧʦ ʤʝ-

ʜʠ, ʚ 6,85 ʨʘʟʘ ʧʦ ʥʠʢʝʣʶ, ʚ 2,82 ʨʘʟʘ ʧʦ ʭʨʦʤʫ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʤʘʨʛʘʥʮʘ ʥʝ ʧʨʝ-

ʚʳʰʘʶʪ ʇɼʂ) ʩʦʩʨʝʜʦʪʦʯʝʥʳ ʚ ʧʨʝʜʝʣʘʭ ʙʘʣʦʢ 

ˉ 17 ï 18 ʠ ˉ 20 (ʨʠʩ. 3). ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘ-

ʛʨʷʟʥʠʪʝʣʝʡ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝ-

ʩʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʙʘʣʦʢ. ɺʩʝ ʚʳʰʝʫʢʘ-

ʟʘʥʥʳʝ ʙʘʣʢʠ ʠʤʝʶʪ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʘ-

ʨʘʤʝʪʨʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʠʥʪʝʥʩʠʚʥʦʤʫ 

ʥʘʢʦʧʣʝʥʠʶ ʟʘʛʨʷʟʥʠʪʝʣʝʡ: ʚʳʩʦʢʠʡ ʫʢʣʦʥ 

ʪʘʣʴʚʝʛʘ ʙʘʣʢʠ (I) ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʩʨʝʜʥʠʡ ʠ  

ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʦʡ ʢʨʫʪʠʟʥʳ ʙʦʨʪʦʚ ʙʘʣʢʠ (Iʩʨ).  

ɹʦʣʴʰʦʝ ʩʦʜʝʨʞʘʥʠʝ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʧʨʝ-

ʜʝʣʘʭ ʙʘʣʦʢ ˉ 5 ï 7 (ʧʨʝʚʳʰʘʶʱʠʝ ʇɼʂ ʚ 2,48 

ʨʘʟʘ ʧʦ ʩʚʠʥʮʫ, ʚ 12,14 ʨʘʟʘ ʧʦ ʮʠʥʢʫ, ʚ 29,44 

ʨʘʟʘ ʧʦ ʤʝʜʠ, ʚ 7,06 ʨʘʟ ʧʦ ʥʠʢʝʣʶ ʠ ʚ 24,79 ʨʘʟ 

ʧʦ ʭʨʦʤʫ) ʦʙʫʩʣʦʚʣʝʥʦ ʥʝ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠ-

ʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʙʘʣʦʢ, ʘ ʥʘʣʠʯʠʝʤ ʠʩʪʦʯ-
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ʥʠʢʘ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ, ʢʦʪʦʨʳʤ ʷʚʣʷ-

ʝʪʩʷ ʪʝʨʨʠʪʦʨʠʷ ʙʳʚʰʝʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʚʦʜʘ 

[6]. 

ɸʥʘʣʠʟ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʘʛʨʷʟʥʠʪʝʣʝʡ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʪʠʧʦʚ ʧʦʯʚ, ʧʦʟʚʦʣʠʣ ʫʩʪʘʥʦ-

ʚʠʪʴ ʥʘʠʙʦʣʴʰʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʠʪʝʣʝʡ 

(ʧʨʝʚʳʰʘʶʱʠʝ ʇɼʂ ʚ 2,48 ʨʘʟʘ ʧʦ ʩʚʠʥʮʫ, ʚ 

12,14 ʨʘʟ, ʧʦ ʮʠʥʢʫ, ʚ 29,44 ʨʘʟ ʧʦ ʤʝʜʠ, ʚ  7,06 

ʨʘʟ ʧʦ ʥʠʢʝʣʶ, ʚ 24,79 ʨʘʟ ʧʦ ʭʨʦʤʫ) ʦʧʨʝʜʝʣʝ-

ʥʳ ʚ ʩʨʝʜʥʝʛʣʠʥʠʩʪʳʭ ʠ ʠʭ ʦʩʪʘʪʦʯʥʦ ʩʣʘʙʦʩʦ-

ʣʦʥʮʝʚʘʪʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʷʭ, ʚ ʣʫʛʦʚʦ-

ʯʝʨʥʦʟʝʤʥʥʳʭ ʣʝʛʢʦʛʣʠʥʠʩʪʳʭ ʠ ʠʭ ʦʩʪʘʪʦʯʥʦ 

ʩʣʘʙʦʩʦʣʦʥʮʝʚʘʪʳʭ ʨʘʟʥʦʚʠʜʥʦʩʪʷʭ, ʚ ʯʝʨʥʦʟʝ-

ʤʘʭ ʣʫʛʦʚʳʭ ʥʝ ʩʦʣʦʥʮʝʚʘʪʳʭ ʠ ʩʨʝʜʥʝʛʣʠʥʠ-

ʩʪʳʭ ʟʘʩʦʣʝʥʥʳʭ ʧʦʯʚʘʭ, ʚ ʯʝʨʥʦʟʝʤʘʭ ʣʫʛʦʚʳʭ 

ʥʝ ʩʦʣʦʥʮʝʚʘʪʳʭ ʠ ʣʝʛʢʦʛʣʠʥʠʩʪʳʭ ʟʘʩʦʣʝʥʥʳʭ 

ʧʦʯʚʘʭ (ʨʠʩ. 4).  

ɺ ʤʦʨʩʢʠʭ ʧʝʩʯʘʥʳʭ ʦʪʣʦʞʝʥʠʷʭ ʫʩʪʘʥʦʚ-

ʣʝʥʳ ʥʘʠʙʦʣʝʝ ʥʠʟʢʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʠ-

ʪʝʣʝʡ (ʧʨʝʚʳʰʘʶʱʠʝ ʇɼʂ ʚ 0,43 ʨʘʟʘ ʧʦ ʩʚʠʥ-

ʮʫ, ʚ 1,35 ʨʘʟʘ ʧʦ ʮʠʥʢʫ, ʚ 3,28 ʨʘʟʘ ʧʦ ʤʝʜʠ, ʚ 

2,63 ʨʘʟ ʧʦ ʥʠʢʝʣʶ).  

ʅʝʨʘʚʥʦʤʝʨʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʛʨʷʟʥʠʪʝ-

ʣʝʡ ʚ ʧʦʯʚʘʭ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʙʫʩʣʘʚʣʠʚʘ-

ʝʪʩʷ ʛʝʦʭʠʤʠʯʝʩʢʠʤʠ ʠ ʩʪʨʫʢʪʫʨʥʳʤʠ ʦʩʦʙʝʥ-

ʥʦʩʪʷʤʠ ʧʦʯʚ. ɺ ʩʪʨʫʢʪʫʨʫ ʣʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʳʭ 

ʧʦʯʚ ʠ ʯʝʨʥʦʟʝʤʦʚ ʣʫʛʦʚʳʭ ʚʭʦʜʠʪ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʛʫʤʠʥʦʚʳʭ ʢʠʩʣʦʪ ʠ ʬʫʣʴʚʦʢʠʩʣʦʪ,  
 

 
ʈʠʩ. 3.  ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʚʨʘʞʥʦ-ʙʘʣʦʯʥʦʡ ʩʝʪʠ. 
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ʈʠʩ. 4. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʨʘʟʣʠʯʥʳʭ ʪʠʧʘʭ ʧʦʯʚ. 

 

ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʘʢʦʧʣʝʥʠʶ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ ʚ ʧʦʯʚʘʭ. ɻʫʤʠʥʦʚʳʝ ʢʠʩʣʦʪʳ ʩʧʦ-

ʩʦʙʩʪʚʫʶʪ ʘʢʪʠʚʥʦʤʫ ʥʘʢʦʧʣʝʥʠʶ ʤʘʨʛʘʥʮʘ, ʘ 

ʬʫʣʴʚʦʢʠʩʣʦʪʳ - ʤʝʜʠ, ʩʚʠʥʮʘ, ʮʠʥʢʘ ʠ ʥʠʢʝʣʷ. 

ʂʨʦʤʝ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚ ʥʘ ʠʥʪʝʥʩʠʚʥʦʩʪʴ 

ʥʘʢʦʧʣʝʥʠʷ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʙʦʣʴʰʦʝ ʚʣʠʷʥʠʝ 

ʦʢʘʟʳʚʘʝʪ ʩʪʨʫʢʪʫʨʥʳʡ ʩʦʩʪʘʚ ʧʦʯʚ. ɼʣʷ ʛʣʠʥʠ-

ʩʪʳʭ ʧʦʯʚ ʭʘʨʘʢʪʝʨʝʥ ʥʠʟʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʢʦʵʬ-

ʬʠʮʠʝʥʪʘ ʬʠʣʴʪʨʘʮʠʠ (ʂʬ Ò n Ĭ 10 -4
 ʤ/ʩʫʪ.), ʯʪʦ 

ʧʨʝʧʷʪʩʪʚʫʝʪ ʚʳʤʳʚʘʥʠʶ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝ-

ʱʝʩʪʚ ʠʟ ʧʦʯʚʳ, ʘ ʜʣʷ ʧʝʩʯʘʥʳʭ ʧʦʯʚ ʭʘʨʘʢʪʝ-

ʨʝʥ ʚʳʩʦʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʬʠʣʴ-

ʪʨʘʮʠʠ (ʂʬ Ó 0,5 ʤ/ʩʫʪ.), ʘ ʵʪʦ ʦʙʝʩʧʝʯʠʚʘʝʪ ʭʦ-

ʨʦʰʫʶ ʩʪʝʧʝʥʴ ʚʳʤʳʚʘʥʠʷ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝ-

ʱʝʩʪʚ ʠʟ ʧʦʯʚʳ.  

ʅʘ ʩʭʝʤʝ 4 ʭʦʨʦʰʦ ʚʠʜʥʘ ʦʙʣʘʩʪʴ ʨʘʩʧʨʦ-

ʩʪʨʘʥʝʥʠʷ ʣʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚ ʠ ʯʝʨʥʦ-

ʟʝʤʦʚ ʣʫʛʦʚʳʭ: ʚʝʩʴ ʩʝʚʝʨʥʳʡ ʙʝʨʝʛ ʉʘʢʩʢʦʛʦ 

ʦʟʝʨʘ, ʨʘʡʦʥ ʭʠʤʟʘʚʦʜʘ, ʛʨʘʥʠʮʳ ʛ.ʉʘʢʠ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʙʦʣʴh ʘʷ ʯʘʩʪʴ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ  

ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʯʚʘʤʠ, ʘʢʪʠʚʥʦ ʥʘʢʘʧʣʠʚʘʶ-

ʱʠʤʠ ʟʘʛʨʷʟʥʠʪʝʣʠ. 



ɺʽʩʥʠʢ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ˉ 1049  

 - 78 - 

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʧʦʯʚʘʭ 

ʨʘʡʦʥʘ ʟʘʚʠʩʠʪ ʥʝ ʪʦʣʴʢʦ ʦʪ ʛʝʦʭʠʤʠʯʝʩʢʠʭ ʠ 

ʩʪʨʫʢʪʫʨʥʳʭ ʩʚʦʡʩʪʚ ʧʦʯʚ, ʥʦ ʠ ʦʪ ʠʭ ʫʜʘʣʝʥʠʷ 

ʦʪ ʠʩʪʦʯʥʠʢʘ ʟʘʛʨʷʟʥʝʥʠʷ. ʅʘ ʨʠʩʫʥʢʝ 5 ʧʦʢʘʟʘ-

ʥʳ ʠʟʤʝʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʯʝʨ-

ʥʦʟʝʤʥʳʭ-ʣʫʛʦʚʳʭ ʣʝʛʢʦʛʣʠʥʠʩʪʳʭ ʧʦʯʚʘʭ ʧʦ 

ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʥʘ ʶʛʦ-ʚʦʩʪʦʢ ʦʪ ʪʝʨʨʠʪʦʨʠʠ 

ʙʳʚʰʝʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʚʦʜʘ. ɻʨʘʬʠʢ ʧʦʩʪʨʦʝʥ 

ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʘʥʘʣʠʟʘ ʯʝʪʳʨʝʭ ʛʨʫʧʧ ʪʦʯʝʢ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʥʘ ʦʜʥʦʡ ʧʨʷʤʦʡ (ʛʨʫʧʧʳ ˉ 2, 3, 

4 ʠ 7, ʨʘʩʧʦʣʦʞʝʥʠʝ ʪʦʯʝʢ ʥʘ ʤʝʩʪʥʦʩʪʠ ʧʦʢʘ-

ʟʘʥʦ ʥʘ ʨʠʩ. 1). ʇʦ ʢʘʞʜʦʡ ʛʨʫʧʧʝ ʙʨʘʣʦʩʴ 

ʫʩʨʝʜʥʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʟʘʛʨʷʟʥʠʪʝ-

ʣʝʡ ʚ ʧʦʯʚʝ. ʀʟ ʛʨʘʬʠʢʘ ʚʠʜʥʦ, ʯʪʦ ʨʘʩʧʨʝʜʝʣʝ-

ʥʠʝ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʦʜʥʦʪʠʧʥʳʭ ʧʦʯʚʘʭ ʥʝ ʨʘʚ-

ʥʦʤʝʨʥʦʝ: ʥʘʠʙʦʣʴʰʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟ-

ʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʫʩʪʘʥʦʚʣʝʥʳ ʚ ʨʘʡʦʥʝ ʙʳʚʰʝ-

ʛʦ ʟʘʚʦʜʘ. 

ʀʟʤʝʥʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ 

ʯʝʨʥʦʟʝʤʥʳʭ-ʣʫʛʦʚʳʭ ʣʝʛʢʦʛʣʠʥʠʩʪʳʭ ʧʦʯʚʘʭ 

ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʥʘ ʶʛʦ-ʟʘʧʘʜ ʦʪ ʮʝʥʪʨʘ ʛʦʨʦʜʘ 

ʧʦʢʘʟʘʥʳ ʥʘ ʨʠʩ. 6. ɼʣʷ ʩʨʘʚʥʝʥʠʷ ʙʳʣʠ ʚʟʷʪʳ 

ʫʩʨʝʜʥʝʥʥʳʝ ʩʦʜʝʨʞʘʥʠʷ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʧʦʯʚʝ 

ʠʟ ʛʨʫʧʧʳ ʪʦʯʝʢ ˉ 6 ï ʮʝʥʪʨ ʛʦʨʦʜʘ, ʠ ʛʨʫʧʧʳ 

ʪʦʯʝʢ ˉ 4 ï ʙʝʨʝʛ ʦʟʝʨʘ. ʆʙʘ ʫʯʘʩʪʢʘ ʥʘʭʦʜʷʪʩʷ 

ʥʘ ʦʜʥʦʡ ʧʨʷʤʦʡ. ʇʦʩʪʨʦʝʥʥʳʡ ʛʨʘʬʠʢ, ʪʘʢ ʞʝ, 

ʢʘʢ ʠ ʧʨʝʜʳʜʫʱʠʡ, ʧʦʢʘʟʳʚʘʝʪ ʥʝʨʘʚʥʦʤʝʨʥʦʝ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʦʜʥʦʪʠʧʥʳʭ 

ʧʦʯʚʘʭ.  

 

ʉʦʜʝʞʘʥʠʝ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʧʦʯʚʝ, ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʟʘʚʦʜʘ
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ɺʦʟʣʝ ʟʘʚʦʜʘ1,01 6,66 29,44 0 6,09 3,59

3.5 ʢʤ ʦʪ ʟʘʚʦʜʘ0,85 2,85 5,78 0 6,29 2,59

4 ʢʤ ʦʪ ʟʘʚʦʜʘ0,47 1,35 4,43 0 6,82 2,82

5 ʢʤ ʦʪ ʟʘʚʦʜʘ1,16 2,06 7,25 0 6,54 0

Pb Zn Cu Mn Ni Cr

 
ʈʠʩ. 5. ʉʦʜʝʨʞʘʥʠʷ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʯʝʨʥʦʟʝʤʥʳʭ-ʣʫʛʦʚʳʭ ʣʝʛʢʦʛʣʠʥʠʩʪʳʭ ʧʦʯʚʘʭ ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ 

ʥʘ ʶʛʦ-ʚʦʩʪʦʢ ʦʪ ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʚʦʜʘ. 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʟ ʧʨʠʚʝʜʝʥʥʦʛʦ ʚʳʰʝ 

ʘʥʘʣʠʟʘ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʧʦʯʚʘʭ 

ʩʣʝʜʫʝʪ, ʯʪʦ ʢʨʦʤʝ ʭʠʤʠʯʝʩʢʠʭ ʠ ʩʪʨʫʢʪʫʨʥʳʭ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʦʯʚ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʟʘʛʨʷʟʥʠʪʝ-

ʣʝʡ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʫʜʘʣʝʥʠʷ ʦʪ ʠʩʪʦʯʥʠʢʦʚ 

ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. 

ɸʥʘʣʠʟ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʟʘʛʨʷʟʥʝʥʠʷ ʧʦ 

ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘ-

ʛʨʷʟʥʝʥʠʷ, ʧʦʢʘʟʘʣ, ʯʪʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʥʠʢʝʣʷ ʠ 

ʭʨʦʤʘ, ʥʝ ʫʤʝʥʴʰʘʶʪʩʷ ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ 

ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ. ɺʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ 

ʥʠʢʝʣʷ ʠ ʭʨʦʤʘ ʥʘ ʫʯʘʩʪʢʝ ʫʜʘʣʝʥʥʳʭ ʦʪ ʦʩʥʦʚ-

ʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ ʦʙʲʷʩʥʷʝʪʩʷ ʦʩʪʘ-

ʪʦʯʥʳʤ ʩʦʜʝʨʞʘʥʠʝʤ ʵʪʠʭ ʵʣʝʤʝʥʪʦʚ ʚ ʧʦʯʚʘʭ, 

ʥʘʢʦʧʣʝʥʥʳʭ ʟʘ ʧʝʨʠʦʜ ʜʝʡʩʪʚʠʷ ʭʠʤʠʯʝʩʢʦʛʦ 

ʟʘʚʦʜʘ. 

ʇʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ 

ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʢʨʦʤʝ ʪʝʨʨʠʪʦʨʠʠ ʙʳʚʰʝ-

ʛʦ ʭʠʤʠʯʝʩʢʦʛʦ ʟʘʚʦʜʘ, ʠʩʪʦʯʥʠʢʦʤ ʧʦʩʪʫʧʣʝ-

ʥʠʷ ʪʝʭʥʦʛʝʥʥʳʭ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ɻʉ ʷʚʣʷʝʪʩʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʛ. ʉʘʢʠ (ʨʠʩ. 7) [8], ʜʘʥʥʳʡ 

ʬʘʢʪ ʦʙʫʩʣʦʚʣʝʥ ʠʥʪʝʥʩʠʚʥʳʤ ʜʚʠʞʝʥʠʝʤ ʘʚ-

ʪʦʪʨʘʥʩʧʦʨʪʘ, ʨʘʟʤʝʱʝʥʠʝʤ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘ-

ʩʪʠ ʛʦʨʦʜʘ ʘʚʪʦʩʪʘʥʮʠʠ, ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʘʚʪʦ-

ʤʦʙʠʣʴʥʳʭ ʩʪʦʷʥʦʢ ʠ ʦʧʦʷʩʳʚʘʶɦ ʘʷ ʛʫʩʪʘʷ 

ʩʝʪʴ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʨʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʠ 

ʤʝʩʪʥʦʛʦ ʟʥʘʯʝʥʠʷ.  

ɺʓɺʆɼʓ 

1. ʈʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠ ʥʘʢʦʧʣʝʥʠʝ ʟʘʛʨʷʟ-

ʥʠʪʝʣʝʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ 

ʟʘʚʠʩʠʪ ʦʪ ʬʦʨʤ ʨʝʣʴʝʬʘ. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʠʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʫʩʪʘʥʦʚʣʝʥʳ ʚ 

ʙʘʣʢʘʭ, ʠʤʝʶʱʠʭ ʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʝ ʧʘʨʘ-

ʤʝʪʨʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʠʥʪʝʥʩʠʚʥʦʤʫ ʪʨʘʥʟʠ-

ʪʫ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʧʦ ʨʫʩʣʫ ʠ ʙʦʨʪʘʤ 

ʙʘʣʦʢ ʢ ʫʩʪʴʝʚʳʤ ʯʘʩʪʷʤ, ʛʜʝ ʠ ʧʨʦʠʩʭʦʜʠʪ 

ʥʘʢʦʧʣʝʥʠʝ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ. 



ɺʽʩʥʠʢ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ˉ 1049  
ʉʦʜʝʞʘʥʠʝ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʧʦʯʚʝ, ʧʦ ʤʝʨʝ ʫʜʘʣʝʥʠʷ ʦʪ ʟʘʚʦʜʘ
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ʧʨʝʚʳʰʝʥʠʝ ʇɼʂ

ʎʝʥʪʨ ʛʦʨʦʜʘ 1 ʢʤ ʦʪ ʮʝʥʪʨʘ
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ʈʠʩ. 6. ʉʦʜʝʨʞʘʥʠʷ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʯʝʨʥʦʟʝʤʥʳʭ-ʣʫʛʦʚʳʭ ʣʝʛʢʦʛʣʠʥʠʩʪʳʭ ʧʦʯʚʘʭ ʧʦ ʤʝʨʝ ʫʜʘ-

ʣʝʥʠʷ ʥʘ ʶʛʦ-ʟʘʧʘʜ ʦʪ ʮʝʥʪʨʘ ʛʦʨʦʜʘ. 
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ʧʨʝʚʳʰʝʥʠʝ ʇɼʂ

ʪʝʨʨʠʪʦʨʠʷ ʙʳʚʰʝʛʦ ʟʘʚʦʜʘʮʝʥʪʨ ʛʦʨʦʜʘ

 
ʈʠʩ. 7. ɻʨʘʬʠʢ ʩʨʘʚʥʝʥʠʷ ʩʦʜʝʨʞʘʥʠʷ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʧʦʯʚʘʭ ʚ ʨʘʡʦʥʝ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʪʝʭʥʦ-

ʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. 

 

2. ʂʠʩʣʦʪʥʦʩʪʴ ʣʫʛʦʚʦ-ʯʝʨʥʦʟʝʤʥʳʭ ʧʦʯʚ 

ʠ ʯʝʨʥʦʟʝʤʦʚ ʣʫʛʦʚʳʭ ʩʧʦʩʦʙʩʪʚʫʶʪ ʥʘʢʦʧʣʝ-

ʥʠʶ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʧʦʯʚʘʭ. ʀʤʝʥʥʦ ʚ ʵʪʠʭ ʪʠ-

ʧʘʭ ʧʦʯʚʳ ʫʩʪʘʥʦʚʣʝʥʳ ʥʘʠʚʳʩʰʠʝ ʢʦʥʮʝʥʪʨʘ-

ʮʠʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʧʦ ʨʘʡʦʥʫ (ʥʘ ʧʦʨʷʜʦʢ 

ʧʨʝʚʳʰʘʶʱʠʝ ʇɼʂ). ʂʨʦʤʝ ʢʠʩʣʦʪʥʦʩʪʠ ʧʦʯʚ, 

ʝʱʝ ʦʜʥʠʤ, ʥʝ ʤʥʝʥʠʝ ʚʘʞʥʳʤ ʧʦʢʘʟʘʪʝʣʝʤ 

ʩʧʦʩʦʙʥʦʩʪʠ ʥʘʢʘʧʣʠʚʘʪʴ ʟʘʛʨʷʟʥʠʪʝʣʠ, ʷʚʣʷʝʪ-

ʩʷ ʩʪʨʫʢʪʫʨʥʳʡ ʩʦʩʪʘʚ ʧʦʯʚʳ. ɺʳʤʳʚʘʥʠʝ ʟʘ-

ʛʨʷʟʥʠʪʝʣʝʡ ʠʟ ʛʣʠʥʠʩʪʳʭ ʧʦʯʚ ʧʨʦʠʩʭʦʜʠʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʤʝʜʣʝʥʥʝʝ, ʯʝʤ ʠʟ ʩʫʛʣʠʥʠʩʪʳʭ ʠ 

ʧʝʩʯʘʥʳʭ ʧʦʯʚ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʚ ʛʣʠʥʠʩʪʳʭ 

- 79 - 
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ʧʦʯʚʘʭ ʧʨʦʠʩʭʦʜʠʪ ʙʦʣʝʝ ʠʥʪʝʥʩʠʚʥʦʝ ʥʘʢʦʧʣʝ-

ʥʠʝ ʟʘʛʨʷʟʥʠʪʝʣʝʡ, ʯʝʤ ʚ ʩʫʛʣʠʥʠʩʪʳʭ ʠ ʧʝʩʯʘ-

ʥʳʭ ʧʦʯʚʘʭ. 

3. ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʡ  

ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦʯʚʘʤʠ, ʘʢʪʠʚʥʦ ʥʘʢʘʧʣʠʚʘʶ-

ʱʠʤʠ ʟʘʛʨʷʟʥʠʪʝʣʠ, ʦʜʥʘʢʦ ʥʘʢʦʧʣʝʥʠʝ ʟʘʛʨʷʟ-

ʥʠʪʝʣʝʡ ʚ ʧʦʯʚʘʭ ʨʘʡʦʥʘ ʧʨʦʠʩʭʦʜʠʪ ʥʝʨʘʚʥʦ-

ʤʝʨʥʦ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʥʝʨʘʚʥʦʤʝʨʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ 

ʦʜʥʦʪʠʧʥʳʭ ʧʦʯʚʘʭ ʟʘʚʠʩʠʪ ʦʪ ʩʪʝʧʝʥʠ ʫʜʘʣʝ-

ʥʠʷ ʦʪ ʠʩʪʦʯʥʠʢʦʚ ʪʝʭʥʦʛʝʥʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ.  

4. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʣʝʪʥʝʛʦ ʪʝʭʥʦʛʝʥʥʦ-

ʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʨʘʡʦʥʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʠʩʭʦ-

ʜʠʪ ʥʘʢʦʧʣʝʥʠʝ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʧʦʯʚʘʭ. ɺ ʪʘ-

ʢʠʭ ʫʩʣʦʚʠʷʭ ɻʉ ʚʳʩʪʫʧʘʝʪ ʢʘʢ ʩʨʝʜʘ ʥʘʢʦʧʣʝ-

ʥʠʷ ʠ ʪʨʘʥʟʠʪʘ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʚ ʉʘʢʩʢʦʝ ʩʦʣʝʥʦʝ 

ʦʟʝʨʦ. 

 
ʃʠʪʝʨʘʪʫʨʘ 
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ʋɼʂ 552.5(477.5)              ʗ.ʉ. ʐʤʦʨʛ, ʘʩʧʨ̔ʘʥʪ, 

ɯʥʩʪʠʪʫʪ ʛʝʦʣʦʛʽʯʥʠʭ ʥʘʫʢ ʅɸʅ ʋʢʨʘʾʥʠ 

 

ʃɯʊʆʃʆɻɯʏʅɸ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʉʃɸʅʎɽɺʀʍ ɸʈɻɯʃɯʊɯɺ ʖʃɯɰɺʉʔʂʆ-

ʉʂɺʆʈʎɯɺʉʔʂʆɰ ɿʆʅʀ ʋ ɿɺôʗɿʂʋ ɿ ʅɸʌʊʆɻɸɿʆʅʆʉʅɯʉʊʖ 

 
ɼʦ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ, ʘʙʦ ʥʝʪʨʘʜʠʮʽʡʥʠʭ, ʚʠʜʽʚ ʧʘʣʠʚʘ ʥʘʣʝʞʠʪʴ ʩʣʘʥʮʝʚʠʡ ʛʘʟ, ʷʢʠʡ ʧʦʚôʷʟʫʶʪʴ ʟ ʛʣʠʥʠʩʪʠʤʠ ʩʣʘʥʮʝ-

ʚʠʤʠ ʧʦʨʦʜʘʤʠ. ɺʠʨʽʰʘʣʴʥʠʤ ʘʩʧʝʢʪʦʤ ʻ ʚʠʚʯʝʥʥʷ ʣʽʪʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʣʘʥʮʝʚʠʭ ʧʦʨʽʜ, ʾʭ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʩʪʫʨʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ, ʘ ʪʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʦʞʣʠʚʦʛʦ ʥʘʬʪʦʛʘʟʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ. ʈʦʟʛʣʷʥʫʪʦ ʣʽʪʦʣʦʛʽʶ ʛʣʠʥʠʩʪʠʭ ʩʣʘʥʮʝʚʠʭ 

ʧʦʨʽʜ ʖʣʽʾʩʴʢʦ-ʉʢʚʦʨʮʽʚʩʴʢʦʾ ʟʦʥʠ ʪʘ ʚʠʟʥʘʯʝʥʦ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʚʽʜʢʣʘʜʽʚ ʟʘ ʚʤʽʩʪʦʤ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʚ ʘʨʛʽʣʽʪʘʭ ʥʠ-

ʞʥʴʦʩʝʨʧʫʭʦʚʩʴʢʦ-ʚʝʨʭʥʴʦʚʽʟʝʡʩʴʢʦʾ ʪʦʚʱʽ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʣʘʥʮʝʚʽ ʘʨʛʽʣʽʪʠ, ʨʦʟʩʽʷʥʘ ʦʨʛʘʥʽʯʥʘ ʨʝʯʦʚʠʥʘ, ʚʫʛʣʝʚʦʜʥʽ (ɺɺ), ɼʥʽʧʨʦʚʩʴʢʦ-ɼʦʥʝʮʴʢʘ ʟʘʧʘʜʠʥʘ, ʢʦʝ-

ʬʽʮʽʻʥʪ ʂ. ɻʝʜʨʦʡʮʘ. 

ʗ.ʉ. ʐʤʦʨʛ. ʃʀʊʆʃʆɻʀʏɽʉʂɸʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂɸ ʉʃɸʅʎɽɺʓʍ ɸʈɻʀʃʃʀʊʆɺ ʖʃʀɽɺʉʂʆ-

ʉʂɺʆʈʎʆɺʉʂʆʁ ɿʆʅʓ ɺ ʉɺʗɿʀ ʉ ʅɽʌʊʆɻɸɿʆʅʆʉʅʆʉʊʔʖ. ʂ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ, ʠʣʠ ʥʝʪʨʘʜʠʮʠʦʥʥʳʤ ʚʠʜʘʤ 

ʪʦʧʣʠʚʘ ʧʨʠʥʘʜʣʝʞʠʪ ʩʣʘʥʮʝʚʳʡ ʛʘʟ, ʢʦʪʦʨʳʡ ʩʚʷʟʳʚʘʶʪ ʩ ʛʣʠʥʠʩʪʳʤʠ ʩʣʘʥʮʝʚʳʤʠ ʧʦʨʦʜʘʤʠ. ʈʝʰʘʶʱʠʤ ʘʩʧʝʢʪʦʤ ʷʚ-

ʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʣʠʪʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʩʣʘʥʮʝʚʳʭ ʧʦʨʦʜ, ʠʭ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʩʪʫʨʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʘ ʪʘʢʞʝ ʫʩʪʘ-

ʥʦʚʣʝʥʠʝ ʚʦʟʤʦʞʥʦʛʦ ʥʝʬʪʝʛʘʟʦʚʦʛʦ ʧʦʪʝʥʮʠʘʣʘ. ʈʘʩʩʤʦʨʪʝʥʘ ʣʠʪʦʣʦʛʠʷ ʛʣʠʥʠʩʪʠʭ ʩʣʘʥʮʝʚʳʭ ʧʦʨʦʜ ʖʣʠʝʚʩʢʦ-

ʉʢʚʦʨʮʦʚʩʦʡ ʟʦʥʳ ʠ ʦʧʨʝʜʝʣʝʥʘ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʦʪʣʦʞʝʥʠʡ ʧʦ ʩʦʜʝʨʞʘʥʠʶ ʦʨʛʘʥʠʯʝʩʢʦʛʦ ʚʝʱʝʩʪʚʘ ʚ ʘʨʛʠʣʣʠʪʘʭ ʥʠʞ-

ʥʝʩʝʨʧʫʭʦʚʩʦ-ʚʝʨʭʥʝʚʠʟʝʡʩʢʦʡ ʪʦʣʱʠ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʣʘʥʮʝʚʳʝ ʘʨʛʠʣʣʠʪʳ, ʨʘʩʩʝʷʥʥʦʝ ʦʨʛʘʥʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ, ʫʛʣʝʚʦʜʦʨʦʜʳ (ʋɺ), ɼʥʝʧʨʦʚʩʢʦ-ɼʦʥʝʮʢʘʷ 

ʚʧʘʜʠʥʘ, ʢʦʝʬʬʠʮʠʝʥʪ ʂ. ɻʝʜʨʦʡʮʘ. 

 

ɺʩʪʫʧ. ʅʘʡʘʢʪʫʘʣʴʥʽʰʠʤ ʧʠʪʘʥʥʷʤ ʩʴʦʛʦ-

ʜʝʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʦʙʣʝʤʘ ʟʙʽʣʴʰʝʥʥʷ ʚʠʜʦ-

ʙʫʪʢʫ ʚʫʛʣʝʚʦʜʥʝʚʦʾ ʩʠʨʦʚʠʥʠ. ʆʩʥʦʚʥʠʤʠ ʧʨʠ-

ʯʠʥʘʤʠ ʟʥʠʞʝʥʥʷ ʚʠʜʦʙʫʪʢʫ ʚʫʛʣʝʚʦʜʥʽʚ ʥʘ ʋʢ-

ʨʘʾʥʽ ʻ ʨʽʟʢʝ ʟʤʝʥʰʝʥʥʷ ʦʙʩʷʛʽʚ ʛʝʦʣʦʛʦʨʦʟʚʜ̔ʫ-

ʚʘʣʴʥʠʭ ʨʦʙʽʪ, ʘ ʪʘʢʦʞ ʚʠʩʥʘʞʝʥʥʷ ʨʦʜʦʚʠʱ. 

ʊʦʤʫ ʧʠʪʘʥʥʷ ʧʦʰʫʢʫ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʠʜʽʚ 

ʧʘʣʠʚʘ ʧʦʪʨʝʙʫʻ ʚʠʨʽʰʝʥʥʷ. ɼʦ ʘʣʴʪʝʨʥʘʪʠʚ-

ʥʠʭ, ʘʙʦ ʥʝʪʨʘʜʠʮʽʡʥʠʭ, ʚʠʜʽʚ ʧʘʣʠʚʘ ʥʘʣʝʞʠʪʴ 

ʩʣʘʥʮʝʚʠʡ ʛʘʟ, ʷʢʠʡ ʧʦʚôʷʟʫʶʪʴ ʟ ʛʣʠʥʠʩʪʠʤʠ 

ʩʣʘʥʮʝʚʠʤʠ ʧʦʨʦʜʘʤʠ. ɺʠʨʽʰʘʣʴʥʠʤ ʘʩʧʝʢʪʦʤ 

ʻ ʚʠʚʯʝʥʥʷ ʣʽʪʦʣʦʛʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʣʘʥʮʝ-

ʚʠʭ ʧʦʨʽʜ, ʾʭ ʩʪʨʫʢʪʫʨʥʦ-ʪʝʢʩʪʫʨʥʠʭ ʦʩʦʙʣʠʚʦ-

ʩʪʝʡ, ʘ ʪʘʢʦʞ ʚʩʪʘʥʦʚʣʝʥʥʷ ʤʦʞʣʠʚʦʛʦ ʥʘʬʪʦʛʘ-

ʟʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ. ʎʠʤ ʽ ʦʙʫʤʦʚʣʝʥʦ ʥʘʧʠʩʘʥʥʷ 

ʩʪʘʪʪʽ. 

ʆʩʥʦʚʥʘ ʯʘʩʪʠʥʘ. ʇʠʪʘʥʥʷ ʧʨʦ ʚʩʪʘʥʦʚ-

ʣʝʥʥʷ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʥʘʬʪʦ ʤʘ-

ʪʝʨʠʥʩʴʢʠʭ ʧʦʨʽʜ ʚʠʚʯʘʣʠ ʚʽʜʦʤʽ ʨʦʩʽʡʩʴʢʽ ʚʯʝ-
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ʥʽ ʪʘʢʽ ʷʢ ɺʘʩʩʦʻʚʠʯ ʄ.ɹ., ʃʘʨʩʴʢʘ ʆ.ʉ., ʏʝʪʚʝ-

ʨʠʢʦʚʘ ʆ.ʇ., ʌʣʦʨʦʚʩʴʢʘ ɺ ʅ. ʪʘ ʽʥʰʽ. 

ʗʢ ʚʽʜʦʤʦ, ʥʘʬʪʦʛʘʟʦʥʦʩʥʽʩʪʴ ʥʘʜʨ ʷʚʣʷ-

ʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪʦʤ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʪʨʴʦʭ ʦʩʥʦʚ-

ʥʠʭ ʬʘʢʪʦʨʽʚ: ʛʝʥʝʨʘʮii i ʝʤiʛʨʘiʾ ʚʫʛʣʝʚʦʜʥʽʚ 

(ɺɺ) ʚ ʥʘʬʪʦʤʘʪʝʨʠʥʩʴʢʠʭ ʪʦʚʱʘʭ, ʚʪʦʨʠʥʥʦʾ 

ʤʽʛʨʘʮʽʾ ʽ ʘʢʫʤʫʣʷʮʽʾ ɺɺ  ʚ ʧʘʩʪʢʘʭ ʪʘ ʥʘʩʪʫʧʥʦʾ 

ʢʦʥʩʝʨʚʘʮʽʾ ʧʦʢʣʘʜʽʚ ʥʘʬʪʠ ʽ ʛʘʟʫ.  

ɿʚʘʞʘʶʯʠ ʥʘ ʽʥʥʦʚʘʮʽʡʥʽ ʜʦʩʷʛʥʝʥʥʷ ʚ ʙʫ-

ʨʽʥʥʽ ʪʘ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʦʪʨʠʤʘʥʥʷ ʚʫʛʣʝʚʦʜ-

ʥʝʚʦʾ ʩʠʨʦʚʠʥʠ ʟ ʥʠʟʴʢʦʧʦʨʠʩʪʠʭ ʪʘ ʫʱʽʣʴʥʝ-

ʥʠʭ ʢʦʣʝʢʪʦʨʽʚ, ʷʢʽ ʜʦ ʪʝʧʝʨʽʰʥʴʦʛʦ ʯʘʩʫ ʚʚʘ-

ʞʘʣʠʩʴ, ʘʙʦ ʥʝ ʧʨʦʜʫʢʪʠʚʥʠʤʠ, ʘʙʦ ʝʢʨʘʥʘʤʠ 

ʜʣʷ ʪʨʘʜʠʮʽʡʥʠʭ ʧʘʩʪʦʢ, ʪʘʢʽ ʚʽʜʢʣʘʜʠ ʚʘʨʪʦ 

ʜʦʩʣʽʜʠʪʠ ʫ ʨʘʢʫʨʩʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʝʪʨʘʜʠʮʽʡ-

ʥʠʭ ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʝʚʦʾ ʩʠʨʦʚʠʥʠ [1,2,3]. 

ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʠ ʫ ʚʽʜʥʦ-

ʰʝʥʥʽ ʥʘʬʪʦʛʘʟʦʥʦʩʥʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ ʚʽʜʢ-

ʣʘʜʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʩʣʘʥʮʝʚʠʤʠ ʘʨʛʽʣʽʪʘʤʠ ʥʠʞ-

ʥʴʦʛʦ ʢʘʤôʷʥʦʚʫʛʽʣʴʥʦʾ ʩʠʩʪʝʤʠ ʖʣʽʾʚʴʢʦʛʦ, 

ʅʘʨʽʞʥʷʥʩʴʢʦʛʦ ʪʘ ʉʢʚʦʨʮʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱ 

[4,5,6]. 

ʇʨʦʩʪʦʨʦʚʝ ʨʦʟʤʽʱʝʥʥʷ ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦ-

ʜʥʽʚ ʚʠʱʝʧʝʨʝʣʽʯʝʥʠʭ ʨʦʜʦʚʠʱ ʚ ʨʦʟʢʨʠʪʦʤʫ 

ʨʦʟʨʽʟʽ  ʬʘʥʝʨʦʟʦʶ ʦʙʫʤʦʚʣʝʥʦ ʷʢ ʥʘʷʚʥʽʩʪʶ 

ʯʽʪʢʠʭ ʧʦʢʨʠʰʦʢ, ʪʘʢ ʽ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʣʽʪʦʬʘ-

ʮʽʘʣʴʥʦʛʦ ʪʠʧʫ ʧʦʨʽʜ ʛʘʟʦʥʦʩʥʠʭ ʪʦʚʱ, ʧʨʝʜ-

ʩʪʘʚʣʝʥʠʭ ʛʣʠʥʠʩʪʠʤʠ ʪʘ ʢʘʨʙʦʥʘʪʥʦ-

ʛʣʠʥʠʩʪʠʤʠ ʫʪʚʦʨʝʥʥʷʤʠ. 

ʅʘʡʙʽʣʴʰ ʯʽʪʢʦ ʚʠʨʘʞʝʥʦʶ ʽ ʣʽʪʦʣʦʛʽʯʥʦ-

ʦʜʥʦʨʽʜʥʦʶ ʪʦʚʱʝʶ ʻ ʚʝʨʭʥʴʦʚʽʟʝʡʩʴʢʘ 50-60 

ʤʝʪʨʦʚʘ ʛʣʠʥʠʩʪʘ ʯʘʩʪʠʥʘ ʍɯɯ ʤ.-ʬ. ʛʦʨʠʟʦʥʪʫ 

ʣʽʪʦʧʘʯʦʢ ɺ-18-19, ʱʦ ʧʝʨʝʢʨʠʚʘʻ ʧʨʦʜʫʢʪʠʚʥʽ 

ʧʣʘʩʪʠ ɺ-20 ʪʘ ɺ-21. 

ɿʘ ʨʝʯʦʚʠʥʥʠʤ ʩʢʣʘʜʦʤ ʜʘʥʘ ʯʘʩʪʠʥʘ ʨʦʟ-

ʨʽʟʫ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʝʨʝʚʘʞʥʦ ʘʨʛʽʣʽʪʘʤʠ ʪʝʤʥʦ-

ʩʽʨʠʤʠ, ʱʽʣʴʥʠʤʠ, ʰʘʨʫʚʘʪʠʤʠ, ʩʣʶʜʠʩʪʠʤʠ, 

ʢʘʨʙʦʥʘʪʥʠʤʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʚʘʧʥʷʢʽʚ, ʜʦʣʦʤʽ-

ʪʽʚ ʪʝʤʥʦ-ʩʽʨʠʭ, ʱʽʣʴʥʠʭ. 

ɺ ʰʣʽʬʘʭ: ʘʨʛʽʣʽʪʠ ʩʢʣʘʜʝʥʽ ʧʝʣʽʪʦʤʦʨʬ-

ʥʠʤ ʛʣʠʥʠʩʪʠʤ ʤʘʪʝʨʽʘʣʦʤ ʟ ʥʝʚʝʣʠʢʠʤʠ ʜʦʤʽ-

ʰʢʘʤʠ ʤʽʢʨʦʟʝʨʥʠʩʪʦʛʦ ʢʘʨʙʦʥʘʪʘ. ʇʦʨʦʜʠ ʩʠ-

ʣʴʥʦ ʟʘʪʝʤʥʝʥʽ ʚʫʛʣʠʩʪʠʤ ʜʝʪʨʠʪʦʤ. 

ɺʝʨʭʥʴʦʩʝʨʧʫʭʦʚʩʴʢʠʡ ʧʦʚʝʨʭ ʛʘʟʦʥʦʩʥʦʩ-

ʪʽ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʛʣʠʥʠʩʪʦʶ ʧʦʢʨʽʚʝʣʴʥʦʶ ʯʘʩ-

ʪʠʥʦʶ ʨʦʟʨʽʟʫ V-Vɯɯ ʤ.ʬ. ʛʦʨʠʟʦʥʪʫ ʪʦʚʱʠʥʦʶ 

50 ʤ ʪʘ 90-ʤʝʪʨʦʚʦʶ ʧʽʱʘʥʦ-ʘʣʝʚʨʦʣʽʪʦ-

ʛʣʠʥʠʩʪʦʶ ʪʦʚʱʝʶ ʟ ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʤ ʨʦʟʚʠʪ-

ʢʦʤ ʧʨʦʥʠʢʣʠʚʠʭ ʧʦʨʽʜ-ʢʦʣʝʢʪʦʨʽʚ ʜʦ 4-6% ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʨʦʟʨʽʟʫ. 

ɿʘ ʨʝʯʦʚʠʥʥʠʤ ʩʢʣʘʜʦʤ ʜʘʥʘ ʯʘʩʪʠʥʘ ʚʝʨʭ-

ʥʴʦʩʝʨʧʫʭʦʚʩʴʢʦʛʦ ʛʣʠʥʠʩʪʦʛʦ ʨʦʟʨʽʟʫ ʧʨʝʜʩʪʘ-

ʚʣʝʥʘ ʘʨʛʽʣʽʪʘʤʠ ʪʝʤʥʦ-ʩʽʨʠʤʠ, ʚʝʨʩʪʚʫʚʘʪʠʤʠ, 

ʩʣʶʜʠʩʪʠʤʠ, ʣʫʩʢʫʚʘʪʠʤʠ ʟ ʧʨʦʰʘʨʢʘʤʠ ʘʣʝʚ-

ʨʦʣʽʪʽʚ ʽ ʚʘʧʥʷʢʽʚ. 

ɺ ʤʝʞʘʭ ʮʠʭ ʧʣʦʱ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʢʦʤʧʣʝ-

ʢʩʥʽ ʛʝʦʣʦʛʦ-ʛʝʦʭʽʤʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʚʯʝʥʥʷ 

ʚʤʩ̔ʪʫ ʨʦʟʩʽʷʥʦʾ ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ (ʈʆʈ), ʱʦ 

ʻ ʧʦʢʘʟʥʠʢʦʤ ʧʨʠʩʫʪʥʦʩʪʽ ʯʠ ʚʽʜʩʫʪʥʦʩʪʽ ʛʝʥʝ-

ʪʠʯʥʦ ʧʦʚ'ʷʟʘʥʠʭ ʚʫʛʣʝʚʦʜʥʽʚ. ɺʠʟʥʘʯʝʥʥʷ ʙʘ-

ʟʫʻʪʴʩʷ ʥʘ ʣʘʙʦʨʘʪʦʨʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟʘʛʘʣʴ-

ʥʦʛʦ ʦʨʛʘʥʽʯʥʦʛʦ ʚʫʛʣʝʮʶ (ʉʦʨʛ.) ʪʘ ʭʣʦʨʦʬʦʨ-

ʤʝʥʥʦʛʦ ʝʢʩʪʨʘʢʪʫ ʙʽʪʫʤʦʾʜʘ, ʷʢʽ ʧʨʦʚʦʜʠʣʠʩʴ 

ʷʢ ʧʦ ʨʦʟʨʽʟʫ ʪʘʢ ʽ ʧʦ ʧʣʦʱʽ. ʅʘ ʙʘʟʽ ʥʦʚʦʾ ʛʝʦ-

ʣʦʛʦ-ʛʝʦʭʽʤʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʥʘ ʦʩʥʦʚʽ ʬʦʥ-

ʜʦʚʠʭ ʥʘʧʨʘʮʶʚʘʥʴ ʧʨʦʚʝʜʝʥʘ ʷʢʽʩʥʘ ʪʘ ʢʽʣʴʢʽ-

ʩʥʘ ʦʮʽʥʢʘ ʚʫʛʣʝʚʦʜʥʝʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʥʘʬʪʦʛʘ-

ʟʦʤʘʪʝʨʠʥʩʴʢʠʭ ʪʦʚʱ (ʅɻʄʊ) ʩʝʨʝʜʥʴʦʾ ʯʘʩʪʠ-

ʥʠ ʧʽʚʥʽʯʥʦʛʦ ʙʦʨʪʫ ɼɼʟ. 

ʂʦʤʧʣʝʢʩʦʤ ʭʽʤʽʢʦ-ʘʥʘʣʽʪʠʯʥʠʭ ʤʝʪʦʜʽʚ 

ʙʫʣʠ ʜʦʩʣʽʜʞʝʥi ʟʨʘʟʢʠ ʢʝʨʥʫ, ʚiʜiʙʨʘʥʦʛʦ ʚ ʢʝ-

ʨʥʦʩʭʦʚʠʱʽ ɼʇ çʋʢʨʥʘʫʢʘʛʝʦʮʝʥʪʨè ʧʦ ʩʚʝʨʜ-

ʣʦʚʠʥʘʭ ˉ 3 ʖʣʽʾʚʩʴʢʦʛʦ, ˉ16 ʅʘʨʠʞʥʷʥʩʴʢʦ-

ʛʦ ʪʘ ˉ3 ʉʢʚʦʨʮʽʚʩʴʢʦʛʦ ʨʦʜʦʚʠʱ.  

ʂʝʨʥʠ, ʚʽʜʽʙʨʘʥʽ ʚ ʢʝʨʥʦʩʭʦʚʠʱʽ ɼʇ çʋʢʨ-

ʥʘʫʢʘʛʝʦʮʝʥʪʨè, ʧʨʝʜʩʪʘʚʣʝʥi ʘʨʛiʣiʪʘʤʠ ʧʽʟ-

ʥʴʦʩʝʨʧʫʭʦʚʩʴʢʦʛʦ ʪʘ ʨʘʥʥʴʦʚiʟʝʡʩʴʢʦʛʦ ʧʝʨiʦ-

ʜʫ ʦʩʘʜʢʦʥʘʢʦʧʠʯʝʥʥʷ. 

ɺʠʟʥʘʯʝʥʥʷ ʉʦʨʛ. ʧʨʦʚʦʜʠʣʦʩʴ ʥʘ ʧʨʠʣʘʜʽ 

ɸʅ-75-25 (ʝʢʩʧʨʝʩ ʘʥʘʣiʟʘʪʦʨ ʥʘ ʚʫʛʣʝʮʴ). ɼʣʷ 

ʘʥʘʣiʟʫ ʚʽʜʙʠʨʘʣʠʩʴ ʩʫʭi ʥʘʚʘʞʢʠ ʧʦʨʦʜʠ, ʷʢʽ 

ʩʧʘʣʶʚʘʣʠʩʴ ʚ ʧʦʪʦʮi ʢʠʩʥʶ [7]. ʆʪʨʠʤʘʥʽ ʣʘ-

ʙʦʨʘʪʦʨʥʽ ʨʝʟʫʣʪɹʘʪʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʜʣʷ 

ʧʝʨʝʨʘʭʫʚʘʥʥʷ ʦʨʛʘʥʽʯʥʦʛʦ ʚʫʛʣʝʮʶ ʥʘ ʦʨʛʘʥʽʯ-

ʥʫ ʨʝʯʦʚʠʥʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʘ ʂ. 

ɻʝʜʨʦʡʮʘ. 

ɺ ʽʥʪʝʨʚʘʣʽ 3195-3260ʤ ʧʦʰʫʢʦʚʦʾ ʩʚʝʨʜ-

ʣʦʚʠʥʠ ˉ3 ʖʣʽʾʚʩʴʢʽʡ ʧʨʦʚʝʜʝʥʽ ʣʘʙʦʨʘʪʦʨʥʽ 

ʚʠʟʥʘʯʝʥʥʷ ʉʦʨʛ., ʚʤʽʩʪ ʷʢʦʛʦ ʩʪʘʥʦʚʠʪʴ ʚ ʩʝʨʝ-

ʜʥʽʡ ʯʘʩʪʠʥʽ ʚʝʨʭʥʴʦʩʝʨʧʫʭʦʚʩʴʢʠʭ ʚʽʜʢʣʘʜʽʚ 

ʚʽʜ 0,650% (ʛʦʨʠʟʦʥʪ ʉ-9) ʜʦ 3,254% (ʛʦʨʠʟʦʥʪ 

ʉ-5), ʘ ʚ ʚʝʨʭʥʴʦʚʽʟʝʡʩʴʢʠʭ - 0,290% ʚ ʽʥʪʝʨʚʘʣʽ 

3487-3502ʤ (ʛʦʨʠʟʦʥʪ ɺ-18-19). ɿ ʫʨʘʭʫʚʘʥʥʷʤ 

ʢʦʝʬʽʮʽʻʥʪʘ ʂ.ɻʝʜʨʦʡʮʘ ʟʥʘʯʝʥʥʷ ʈʆʈ ʩʪʘʥʦʚ-

ʣʷʪʴ ʚʽʜ 1,12% ʜʦ 5,62% ʪʘ 0,501 % ʚʽʜʧʦʚʽʜʥʦ. 

ɺ ʽʥʪʝʨʚʘʣʽ 4155-4203 ʤ ʩʚʝʨʜʣʦʚʠʥʠ ˉ 16 

ʅʘʨʽʞʥʷʥʩʴʢʽʡ ʧʨʦʚʝʜʝʥʽ ʣʘʙʦʨʘʪʦʨʥʽ ʚʠʟʥʘ-

ʯʝʥʥʷ ʉʦʨʛ., ʚʤʽʩʪ ʷʢʦʛʦ ʩʪʘʥʦʚʠʪʴ ʫ ʚʽʜʢʣʘʜʘʭ 

ʛʦʨʠʟʦʥʪʫ ɺ-18-19 - 1,98%, ʜʣʷ ʚʽʜʢʣʘʜʽʚ ʛʦʨʠ-

ʟʦʥʪʫ ɺ-20-21 ʚʤʽʩʪ ʦʨʛʘʥʽʯʥʦʛʦ ʚʫʛʣʝʮʶ ʩʢʣʘ-

ʜʘʻ 3,74-3,76%. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʘ 

ʂ.ɻʝʜʨʦʡʮʘ ʟʥʘʯʝʥʥʷ ʈʆʈ ʩʪʘʥʦʚʣʷʪʴ ʚʽʜ 

3,420% ʜʦ 6,459% ʪʘ 6,494 % ʚʽʜʧʦʚʽʜʥʦ. ʇʨʠ 

ʟʘʛʘʣʴʥʽʡ ʪʦʚʱʠʥʽ ʚʝʨʭʥʴʦʚʽʟʝʡʩʴʢʠʭ ï 181 ʤ, 

ʟʘ ʚʤʽʩʪʦʤ ʭʣʦʨʦʬʦʨʤʝʥʥʦʛʦ ʝʢʩʪʨʘʢʪʘ ʙʽʪʫʤʦʾ-

ʜʘ ʚʽʜ 4 ʜʦ 5% ʪʘ ʚʩʽʭ ʚʠʱʝ ʧʝʨʝʣʽʯʝʥʠʭ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢ ʟʘ ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʃʘʨʩʴʢʦʾ ʆ.ʉ. [8] 

ʚʽʜʢʣʘʜʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʩʝʨʝʜʥʴʦʧʨʦʜʫʢʪʠʚʥʠʭ 

ʥʘʬʪʦʛʘʟʦʤʘʪʝʨʠʥʩʴʢʠʭ ʪʦʚʱ. 

ɺ ʽʥʪʝʨʚʘʣʽ 3288-3324 ʤ ʩʚʝʨʜʣʦʚʠʥʠ ˉ3 

ʉʢʚʦʨʮʽʚʩʴʢʽʡ ʧʨʦʚʝʜʝʥʽ ʣʘʙʦʨʘʪʦʨʥʽ ʚʠʟʥʘʯʝʥ-

ʥʷ ʉʦʨʛ., ʚʤʽʩʪ ʷʢʦʛʦ ʩʪʘʥʦʚʠʪʴ ʫ ʚʽʜʢʣʘʜʘʭ ʛʦ-

ʨʠʟʦʥʪʫ ɺ-20-21 ï 8,200%, ʜʣʷ ʚʽʜʢʣʘʜʽʚ ʛʦʨʠ-

ʟʦʥʪʫ ɺ-25-26 ʚʤʽʩʪ ʦʨʛʘʥʽʯʥʦʛʦ ʚʫʛʣʝʮʶ ʩʢʣʘ-
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ʜʘʻ ʚʽʜ 2,234% ʜʦ- 8,542%. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʝ-

ʬʽʮʽʻʥʪʘ ʂ.ɻʝʜʨʦʡʮʘ ʟʥʘʯʝʥʥʷ ʈʆʈ ʩʪʘʥʦʚʣʷʪʴ 

ʚʽʜ 14,161% ʜʦ 3,858% ʪʘ 14,752 % ʚʽʜʧʦʚʽʜʥʦ. 

ʇʨʠ ʟʘʛʘʣʴʥʽʡ ʪʦʚʱʠʥʽ ʥʠʞʥʴʦʩʝʨʧʫʭʦʚʩʴʢʦ-

ʚʝʨʭʥʴʦʚʽʟʝʡʩʴʢʦʾ ʪʦʚʱʽ ï 333ʤ, ʟʘ ʚʤʽʩʪʦʤ 

ʭʣʦʨʦʬʦʨʤʝʥʥʦʛʦ ʝʢʩʪʨʘʢʪʫ ʙʽʪʫʤʦʾʜʘ ʚʽʜ 4 ʜʦ 

5%  ʪʘ ʚʩʽʭ ʚʠʱʝ ʧʝʨʝʣʽʯʝʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘ 

ʢʣʘʩʠʬʽʢʘʮʽʻʶ ʃʘʨʩʴʢʦʾ ʆ.ʉ.[8] ʚʽʜʢʣʘʜʠ ʚʽʜʥʦ-

ʩʷʪʴʩʷ ʜʦ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʠʭ ʥʘʬʪʦʛʘʟʦʤʘʪʝ-

ʨʠʥʩʴʢʠʭ ʪʦʚʱ. 

ɺʠʩʥʦʚʢʠ. ɼʽʘʛʥʦʩʪʠʢʘ ʥʘʬʪʦʛʘʟʦʤʘʪʝʨʠʥ-

ʩʴʢʠʭ ʪʦʚʱ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʚʯʝʥʥʷ ʣʽʪʦʣʦʛʽ-

ʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʩʫʪʥʦʩʪʽ 

ʦʨʛʘʥʽʯʥʦʾ ʨʝʯʦʚʠʥʠ ʻ ʥʘʫʢʦʚʠʤ ʧʽʜˇʨʫʥʪʷʤ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʥʝʪʨʘʜʠʮʽʡʥʠʭ ʧʦʢʣʘʜʽʚ ʚʫʛʣʝ-

ʚʦʜʥʝʚʦʾ ʩʠʨʦʚʠʥʠ ʽ ʜʦʟʚʦʣʷʻ ʬʦʨʤʫʚʘʪʠ ʥʘ-

ʧʨʷʤʢʠ ʧʦʰʫʢʦʚʦ-ʨʦʟʚʽʜʫʚʘʣʴʥʠʭ ʨʦʙʽʪ ʥʘ ʥʘʬ-

ʪʫ ʽ ʛʘʟ [9,10]. ʇʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦ-

ʣʷʶʪʴ ʧʽʜʪʚʝʨʜʠʪʠ ʚ ʤʝʞʘʭ ʖʣʽʾʚʩʴʢʦ-

ʉʢʚʦʨʮʽʚʩʴʢʦʾ ʟʦʥʠ ʚʠʜʽʣʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ 

ʩʣʘʥʮʝʚʠʭ ʛʣʠʥʠʩʪʠʭ ʚʽʜʢʣʘʜʽʚ, ʱʦ ʟʘʣʷʛʘʁ ʪʴ ʚ 

ʽʥʪʝʨʚʘʣʘʭ ʥʠʞʥʴʦʩʝʨʧʫʭʦʚʩʴʢʦʛʦ ʪʘ ʚʝʨʭʥʴʦʚʽ-

ʟʝʡʩʴʢʦʛʦ ʧʽʜôʷʨʫʩʽʚ ʥʠʞʥʴʦʛʦ ʢʘʨʙʦʥʫ. 
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ʋɼʂ 504.556                    ɺ.ɺ. ʗʢʦʚʣʻʚ, ʢ.ʪ.ʥ.,  

ʍʘʨʢʽʚʩʴʢʘ ʥʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʤʽʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

 

ɻɯɼʈʆɻɽʆʃʆɻɯʏʅɯ ɯ ʊɽʍʅɯʏʅɯ ɸʉʇɽʂʊʀ ʆɹʃɸʐʊʋɺɸʅʅʗ ʂɸʇʊɸɾɯɺ ʇʀʊʅʆɻʆ 

ɺʆɼʆʇʆʉʊɸʏɸʅʅʗ ʋ ʅɸɼɿɺʀʏɸʁʅʀʍ ʉʀʊʋɸʎɯʗʍ 

 
ʈʦʟʛʣʷʥʫʪʽ ʥʘʡʙʽʣʴʰ ʥʘʜʽʡʥʽ ʜʞʝʨʝʣʘ ʽ ʧʨʦʩʪʽ ʚ ʦʨʛʘʥʽʟʘʮʽʾ ʩʧʦʩʦʙʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʧʠʪʥʦʶ ʚʦʜʦʶ ʫ ʧʝʨʽʦʜʠ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ. ʅʘʜʘʥʝ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʨʦʟʤʽʱʝʥʥʷ ʽ ʪʝʭʥʽʯʥʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʢʦʥʩʪʨʫʢʮʽʾ ʩʘʤʦʚʠʣʠ-

ʚʥʠʭ ʩʚʝʨʜʣʦʚʠʥ ʫ ʧʽʜʥʽʞʞʽ ʧʽʱʘʥʠʭ ʨʽʯʢʦʚʠʭ ʪʝʨʘʩ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʧʠʪʥʝ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʢʘʧʪʘʞ, ʥʘʜʟʚʠʯʘʡʥʽ ʩʠʪʫʘʮʽʾ, ʧʽʱʘʥʽ ʨʽʯʢʦʚʽ ʪʝʨʘʩʠ. 

ɺ.ɺ. ʗʢʦʚʣʝʚ. ɻʀɼʈʆɻɽʆʃʆɻʀʏɽʉʂʀɽ ʀ ʊɽʍʅʀʏɽʉʂʀɽ ɸʉʇɽʂʊʓ ʋʉʊʈʆʁʉʊɺɸ ʂɸʇʊɸɾɽʁ ʇʀʊɽɺʆ-

ɻʆ ɺʆɼʆʉʅɸɹɾɽʅʀʗ ɺ ʏʈɽɿɺʓʏɸʁʅʓʍ ʉʀʊʋɸʎʀʗʍ. ʈʘʩʩʤʦʪʨʝʥʳ ʥʘʠʙʦʣʝʝ ʥʘʜʝʞʥʳʝ ʠʩʪʦʯʥʠʢʠ ʠ ʧʨʦʩʪʳʝ ʚ 

ʦʨʛʘʥʠʟʘʮʠʠ ʩʧʦʩʦʙʳ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʧʠʪʴʝʚʦʡ ʚʦʜʦʡ ʚ ʧʝʨʠʦʜʳ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ. ɼʘʝʪʩʷ ʛʠʜ-

ʨʦʛʝʦʣʦʛʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʨʘʟʤʝʱʝʥʠʷ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ ʩʘʤʦʠʟʣʠʚʘʶʱʠʭ ʩʢʚʘʞʠʥ ʚ ʧʦʜʥʦʞʠʠ 

ʧʝʩʯʘʥʳʭ ʨʝʯʥʳʭ ʪʝʨʨʘʩ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʠʪʴʝʚʦʝ ʚʦʜʦʩʥʘʙʞʝʥʠʝ, ʢʘʧʪʘʞ, ʯʨʝʟʚʳʯʘʡʥʳʝ ʩʠʪʫʘʮʠʠ, ʧʝʩʯʘʥʳʝ ʨʝʯʥʳʝ ʪʝʨʨʘʩʳ.  

 

ʉʪʘʥ ʩʠʩʪʝʤ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʚ ʩʫ-

ʯʘʩʥʠʭ ʫʤʦʚʘʭ ʟʙʽʣʴʰʝʥʥʷ ʨʠʟʠʢʽʚ ʪʝʭʥʦʛʝʥʥʠʭ 

ʽ ʧʨʠʨʦʜʥʠʭ ʢʘʪʘʩʪʨʦʬ, ʟʘʛʨʦʟʦʶ ʪʝʨʦʨʠʩʪʠʯ-

ʥʠʭ ʘʢʪʽʚ ʧʦʪʨʝʙʫʻ ʚʽʜʧʦʚʽʜʥʦʾ ʨʝʚʽʟʽʾ ʧʨʠʥʮʠ-

ʧʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʨʽʰʝʥʴ ʱʦʜʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʧʠʪʥʦʶ ʚʦʜʦʶ ʚ ʪʦʤʫ 

ʯʠʩʣʽ ʽ ʚ ʫʤʦʚʘʭ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʧʦʜʽʙ-

ʥʠʭ ʜʦ ʏʦʨʥʦʙʠʣʴʩʴʢʦʾ ʢʘʪʘʩʪʨʦʬʠ, ʢʦʣʠ ʧʦʚʝ-

ʨʭʥʝʚʽ ʜʞʝʨʝʣʘ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ 

ʟʘʙʨʫʜʥʝʥʽ ʘʙʦ ʟʘʨʘʞʝʥʽ ʥʘ ʚʝʣʠʢʠʭ ʪʝʨʠʪʦʨʽʷʭ 

[1]. ɺ ʫʤʦʚʘʭ ʧʦʨʫʰʝʥʥʷ ʽʩʥʫʶʯʠʭ ʩʠʩʪʝʤ ʚʦ-

ʜʦʧʦʩʪʘʯʘʥʥʷ ʫ ʧʝʨʰʫ ʯʝʨʛʫ ʥʝʦʙʭʽʜʥʦ ʙʫʜʝ 

ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʘʩʝʣʝʥʥʷ ʷʢʽʩʥʦʶ ʧʠʪʥʦʶ ʚʦ-

ʜʦʶ. ʇʨʠ ʮʴʦʤʫ, ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʧʦʪʨʽʙ-

ʥʦ ʙʫʜʝ ʚʠʨʽʰʫʚʘʪʠ ʥʘʩʪʫʧʥʽ ʧʠʪʘʥʥʷ:  

- ʤʘʪʠ ʟʘʧʘʩʥʽ ʚʽʜʥʦʩʥʦ ʜʦʩʪʫʧʥʽ ʜʞʝʨʝʣʘ 

ʷʢʽʩʥʦʾ ʚʦʜʠ, ʷʢʽ ʥʘʜʽʡʥʦ ʟʘʭʠʱʝʥʽ ʚʽʜ ʟʘʙʨʫʜ-

ʥʝʥʥʷ ʜʦʩʪʘʪʥʴʦ ʪʨʠʚʘʣʠʡ ʩʪʨʦʢ; 

- ʷʢʱʦ ʪʘʢʠʭ ʜʞʝʨʝʣ ʥʝʤʘ, ʪʦ ʟʘʙʝʟʧʝʯʠʪʠ 

ʾʭ ʰʚʠʜʢʝ ʩʧʦʨʫʜʞʝʥʥʷ, ʟʘʙʝʟʧʝʯʠʚʰʠ ʥʘʡ-

ʙʽʣʴʰ ʧʨʦʩʪʫ ʽ ʥʘʜʽʡʥʫ ʢʦʥʩʪʨʫʢʮʽʶ ʢʘʧʪʘʞʽʚ ʟ 

ʤʽʥʽʤʘʣʴʥʦʶ ʟʘʣʝʞʥʽʩʪʶ ʚʽʜ ʝʢʦʥʦʤʽʯʥʠʭ, ʪʝʭ-

ʥʽʯʥʠʭ ʽ ʝʥʝʨʛʝʪʠʯʥʠʭ ʯʠʥʥʠʢʽʚ ʜʣʷ ʤʦʞʣʠʚʦʩʪʽ 

ʾʭ ʩʪʘʣʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʈʘʥʽʰʝ, ʫ 70-ʪʽ ʨʦʢʠ ʮʝ 

ʧʠʪʘʥʥʷ ʨʦʟʛʣʷʜʘʣʦʩʷ ʧʽʜ ʢʫʪʦʤ ʮʠʚʽʣʴʥʦʾ ʦʙʦ-

ʨʦʥʠ ʥʘ ʚʠʧʘʜʦʢ ʷʜʝʨʥʦʛʦ ʢʦʥʬʣʽʢʪʫ ʽ ʨʝʘʣʽʟʦ-

ʚʫʚʘʣʦʩʷ ʷʢ ʪʝʨʤʽʥʦʚʝ ʧʣʦʱʘʜʥʝ ʚʠʚʯʝʥʥʷ ʜʦʙ-

ʨʝ ʟʘʭʠʱʝʥʠʭ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʧʨʽʩʥʠʭ 

ʚʦʜ (ʪʘʢ ʟʚʘʥʘ ʪʝʤʘ çɺʦʜʘ-3è) ʙʝʟ ʜʦʩʪʘʪʥʴʦʛʦ 

ʨʦʟʛʣʷʜʫ ʪʝʭʥʽʯʥʠʭ ʘʩʧʝʢʪʽʚ ʽ ʟʘʭʠʩʪʫ ʩʫʪʦ ʥʘ-

ʩʝʣʝʥʥʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʦʟʦʩʝʨʝʜʞʝʥʦʛʦ ʡʦʛʦ 

ʧʨʦʞʠʚʘʥʥʷ.  

ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʨʦʟʛʣʷʥʫʪʽ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʡ 

ʽ ʪʝʭʥʽʯʥʽ ʘʩʧʝʢʪʠ ʦʙʣʘʰʪʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥ-

ʥʠʭ ʢʘʧʪʘʞʽʚ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʧʠʪ-

ʥʦʶ ʚʦʜʦʶ ʫ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʷʭ, ʘ ʪʘʢʦʞ 

ʥʘʜʘʶʪʴʩʷ ʨʝʢʦʤʝʥʜʘʮʽʾ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʭʘʨʘʢ-

ʪʝʨʫ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʩʪʫʧʝʥʶ ʛʦʪʦʚʥʦʩʪʽ 

ʩʣʫʞʙ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʜʦ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘ-

ʮʽʡ.  

ɿ ʧʠʪʥʠʭ ʚʦʜ ʥʘʡʙʽʣʴʰ ʟʘʭʠʱʝʥʠʤʠ ʚʽʜ ʪʝ-

ʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʻ ʧʨʽʩʥʽ ʚʦʜʠ ʛʣʠʙʦʢʠʭ ʚʦ-

ʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʘʨʪʝʟʽʘʥʩʴʢʠʭ ʙʘʩʝʡʥʽʚ. 

ɸʣʝ ʚʦʥʠ ʧʦʰʠʨʝʥʽ ʥʝ ʥʘ ʚʩʽʡ ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ, 

ʦʢʨʽʤ ʪʦʛʦ, ʚ ʪʘʢʠʭ ʩʚʝʨʜʣʦʚʠʥʘʭ ʜʠʥʘʤʽʯʥʽ ʨʽ-

ʚʥʽ ʚʦʜʠ ʟʥʘʭʦʜʷʪʴʩʷ ʧʦʨʽʚʥʷʥʦ ʛʣʠʙʦʢʦ ʽ ʪʦʤʫ 

ʜʣʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʝʣʝʢʪʨʠʯʥʽ ʥʘʩʦʩʠ, ʱʦ ʩʪʘʚʠʪʴ ʚʠʜʦʙʫʚʘʥʥʷ 

ʚʦʜʠ ʫ ʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. 

ʅʝ ʧʨʠʜʘʪʥʦʶ ʧʨʠ ʪʦʪʘʣʴʥʦʤʫ ʟʘʙʨʫʜʥʝʥʥʽ 

ʻ ʽ ʢʦʣʦʜʷʟʥʘ ʚʦʜʘ, ʙʦ ʟʘʙʝʟʧʝʯʠʪʠ ʾʾ ʟʘʭʠʩʪ ʚʽʜ 

ʧʦʚʝʨʭʥʝʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʩʢʣʘʜʥʦ. 

ɺʦʜʘ ʜʞʝʨʝʣ ʻ ʙʽʣʴʰ ʟʘʭʠʱʝʥʦʶ, ʙʦ ʚʠʪʽ-

ʢʘʻ ʟ ʧʽʜ ʟʝʤʣʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʢʘʧʪʘʞʽ. ɺ ʪʦʡ 

ʞʝ ʯʘʩ, ʜʞʝʨʝʣʘ ʞʠʚʣʷʪʴʩʷ ʥʝʛʣʠʙʦʢʠʤʠ ʛʨʫʥ-

ʪʦʚʠʤʠ ʚʦʜʘʤʠ, ʪʦʞ ʚ ʫʤʦʚʘʭ ʽʥʪʝʥʩʠʚʥʦʛʦ ʚʦ-

ʜʦʦʙʤʽʥʫ ʥʘ ʨʽʚʥʽ ʧʝʨʰʠʭ ʚʽʜ ʧʦʚʝʨʭʥʽ ʚʦʜʦʥʦ-

ʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ ʙʝʟʧʝʯʥʝ ʢʦʨʠʩʪʫʚʘʥʥʷ ʥʝʟʘ-

ʙʨʫʜʥʝʥʦʶ ʽ ʥʝʟʘʨʘʞʝʥʦʶ ʚʦʜʦʶ ʤʦʞʝ ʙʫʪʠ 

ʦʙʤʝʞʝʥʝ ʫ ʯʘʩʽ. 

ʆʩʦʙʣʠʚʦ ʚʝʣʠʢʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʚʨʘʟʣʠ-

ʚʽʩʪʴ ʪʨʘʜʠʮʽʡʥʠʭ ʜʣʷ ʥʘʰʦʛʦ ʯʘʩʫ ʩʠʩʪʝʤ ʚʦ-

ʜʦʧʦʩʪʘʯʘʥʥʷ ʫ ʟʚôʷʟʢʫ ʟ ʾʭ ʟʘʣʝʞʥʽʩʪʶ ʚʽʜ ʧʦ-

ʜʘʯʽ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ (ʜʣʷ ʨʦʙʦʪʠ ʛʣʠʙʠʥʥʠʭ ʥʘ-

ʩʦʩ̔ʚ ʫ ʩʚʝʨʜʣʦʚʠʥʘ) ʽ ʫ ʟʚôʷʟʢʫ ʟ ʤʦʞʣʠʚʽʩʪʶ 

ʧʦʨʫʰʝʥʥʷ ʚʦʜʦʥʘʧʽʨʥʠʭ ʙʘʰʪ. ʊʦʤʫ ʜʦʮʽʣʴʥʦ 

ʨʦʟʛʣʷʥʫʪʠ ʤʦʞʣʠʚʽʩʪʴ ʦʙʣʘʰʪʫʚʘʥʥʷ ʜʦʩʪʘʪ-

ʥʴʦ ʟʘʭʠʱʝʥʠʭ ʚʽʜ ʧʦʚʝʨʭʥʝʚʦʛʦ ʚʧʣʠʚʫ, ʘʣʝ 

ʙʽʣʴʰ ʜʦʩʪʫʧʥʠʭ ʜʞʝʨʝʣ ʧʠʪʥʦʾ ʚʦʜʠ, ʟ ʧʨʦʩ-

ʪʦʶ ʢʦʥʩʪʨʫʢʮʽʻʶ ʢʘʧʪʘʞʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʩʧʦʨʫʜʞʝʥʽ ʫ ʢʦʨʦʪʢʠʡ ʩʪʨʦʢ. ʆʢʨʽʤ ʪʦʛʦ, ʨʦʟ-

ʪʘʰʫʚʘʥʥʷ ʪʘʢʠʭ ʜʞʝʨʝʣ ʧʦʚʠʥʥʦ ʙʫʪʠ ʧʦ ʤʦʞ-

ʣʠʚʦʩʪʽ ʨʦʟʦʩʝʨʝʜʞʝʥʠʤ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʥʘʙʣʠʞʝʥʥʷ ʜʦ ʤʽʩʮʴ ʧʨʦʞʠʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ.  

ʈʦʟʛʣʷʜ ʛʽʜʨʦʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʱʦʜʦ ʟʘʜʦ-

ʚʦʣʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʪʝʭʥʽʯʥʠʭ ʽ ʧʨʦʩʪʦʨʦʚʠʭ 

ʦʙʤʝʞʝʥʴ ʧʦʢʘʟʘʚ, ʱʦ ʩʝʨʝʜ ʥʘʡʙʽʣʴʰ ʧʨʠʡʥʷ-

ʪʥʠʭ ʚʘʨʽʘʥʪʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘ-

ʯʘʥʥʷ ʚ ʫʤʦʚʘʭ ʧʦʨʫʰʝʥʥʷ ʚʦʜʦʧʨʦʚʦʜʽʚ ʽ ʚʽʜ-

ʩʫʪʥʦʩʪʽ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʻ ʥʘʩʪʫʧʥʽ. ʇʝʨ-

ʰʠʡ ï ʧʽʜʡʦʤ ʟʘʥʫʨʶʚʘʣʴʥʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʥʘ-

ʩʦʩʽʚ ʚ ʽʩʥʫʶʯʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʩʚʝʨʜʣʦʚʠ-

ʥʘʭ (ʦʙʣʘʰʪʦʚʘʥʠʭ ʥʘ ʜʨʫʛʠʡ ʯʠ ʪʨʝʪʽʡ ʚʽʜ ʧʦ-

ʚʝʨʭʥʽ ʚʦʜʦʥʦʩʥʽ ʛʦʨʠʟʦʥʪʠ) ʽ ʦʙʣʘʰʪʫʚʘʥʥʷ 
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ʘʣʴʪʝʨʥʘʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʧʽʜʡʦʤʫ ʚʦʜʠ ʟ ʝʢʩʧʣʫ-

ʘʪʘʮʽʡʥʠʭ ʩʚʝʨʜʣʦʚʠʥ.  

ɼʨʫʛʠʤ ʚʘʨʽʘʥʪʦʤ, ʷʢʠʡ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜ-

ʢʽʚ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʚʠʥʦʩʦʤ ʜʞʝʨʝʣ ʧʠʪʥʦʾ ʚʦʜʠ ʟʘ 

ʤʝʞʽ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ, ʻ ʦʙʣʘʰʪʫʚʘʥʥʷ ʩʘʤʦ-

ʚʠʣʠʚʥʠʭ ʢʘʧʪʘʞʽʚ ʫ ʧʽʜʥʽʞʞʽ ʧʽʱʘʥʠʭ ʨʽʯʢʦ-

ʚʠʭ ʪʝʨʘʩ.  

ʇʽʜʟʝʤʥʽ ʚʦʜʠ ʧʽʱʘʥʠʭ ʨʽʯʢʦʚʠʭ ʪʝʨʘʩ, ʭʦʯ 

ʥʝ ʤʘʶʪʴ ʚʠʩʦʢʦʾ ʩʪʫʧʝʥʽ ʟʘʭʠʱʝʥʦʩʪʽ ʚʽʜ ʟʘ-

ʙʨʫʜʥʝʥʥʷ ʟ ʧʦʚʝʨʭʥʽ, ʘʣʝ ʚʝʣʠʢʽ ʨʝʟʝʨʚʫʘʨʠ 

ʜʨʫʛʠʭ ʚʽʜ ʧʦʚʝʨʭʥʽ ʚʦʜʦʥʦʩʥʠʭ ʛʦʨʠʟʦʥʪʽʚ, ʱʦ 

ʟʘʣʷʛʘʶʪʴ ʫ ʤʝʞʘʭ ʮʠʭ ʣʘʥʜʰʘʬʪʽʚ ʤʦʞʫʪʴ 

ʪʨʠʚʘʣʠʡ ʩʪʨʦʢ (ʙʽʣʴʰʝ ʜʝʢʽʣʴʢʦʭ ʘʙʦ ʜʝʩʷʪʢʽʚ 

ʨʦʢʽʚ) ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʘʩʝʣʝʥʥʷ ʥʝʟʘʙʨʫʜʥʝʥʦʶ 

ʧʠʪʥʦʶ ʚʦʜʦʶ ʚʠʩʦʢʦʾ ʧʠʪʥʦʾ ʷʢʦʩʪʽ [2]. ɿ ʮʽʻʾ 

ʧʨʠʯʠʥʠ, ʘ ʪʘʢʦʞ ʟʘʚʜʷʢʠ ʰʠʨʦʢʦʤʫ ʨʦʟʧʦʚʩʶ-

ʜʞʝʥʥʶ ʧʽʱʘʥʠʭ ʪʝʨʘʩ ʫ ʜʦʣʠʥʘʭ ʫʢʨʘʥʾʩʴʢʠʭ 

ʨʽʯʦʢ, ʫ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʷʭ, ʧʦʚôʷʟʘʥʠʭ ʟ 

ʚʠʭʦʜʦʤ ʟʽ ʩʪʨʦʶ ʪʨʘʜʠʮʽʡʥʠʭ ʩʠʩʪʝʤ ʧʠʪʥʦʛʦ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʧʽʜʟʝʤʥʽ ʚʦʜʠ ʧʽʱʘʥʠʭ ʨʽʯʢʦ-

ʚʠʭ ʪʝʨʘʩ ʜʦʮʽʣʴʥʦ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʥʘʡʚʘʞʣʠʚʽʰʝ 

ʜʞʝʨʝʣʦ ʦʧʝʨʘʪʠʚʥʦ-ʪʘʢʪʠʯʥʦʛʦ ʧʠʪʥʦʛʦ ʚʦʜʦ-

ʧʦʩʪʘʯʘʥʥʷ.  

 

 
ʉʧʦʨʫʜʞʝʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʥʘ ʜʨʫʛʠʡ ʚʽʜ 

ʧʦʚʝʨʭʥʽ ʚʦʜʦʥʦʩʥʠʡ ʛʣʠʙʠʥʦʶ 40-60 ʤ ʫ ʥʘʜ-

ʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʷʭ ʤʦʞʝ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʦ ʟʘ 

3-4 ʜʦʙʠ. ʇʨʠ ʮʴʦʤʫ ʛʝʨʤʝʪʠʯʥʽʩʪʴ ʚʝʨʭʥʴʦʾ 

ʯʘʩʪʠʥʠ ʩʚʝʨʜʣʦʚʠʥʠ (ʽʟʦʣʷʮʽʷ ʚʽʜ ʧʦʚʝʨʭʥʝʚʠʭ 

ʽ ʛʨʫʥʪʦʚʠʭ ʚʦʜ) ʤʦʞʝ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʘ ʰʣʷ-

ʭʦʤ ʚʜʘʚʣʶʚʘʥʥʷ ʘʙʦ ʟʘʙʠʚʘʥʥʷ ʦʙʩʘʜʥʦʾ ʪʨʫʙʠ 

ʫ ʧʣʘʩʪʠʯʥʽ ʧʦʨʦʜʠ ï ʰʘʨʠ ʛʣʠʥʠ, ʱʽʣʥɹʦʛʦ 

ʩʫʛʣʠʥʢʘ, ʢʨʝʡʜʠ, ʤʝʨʛʝʣʷ, ʪʦʱʦ, ʘʙʦ ʮʝʤʝʥʪʘ-

ʮʽʻʶ ʟʘʪʨʫʙʥʦʛʦ ʧʨʦʩʪʦʨʫ (ʜʠʚ. ʨʠʩ. 1). ɼʣʷ 

ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʪʘʣʝʚʽ ʦʙʩʘ-

ʜʥʽ ʪʨʫʙʠ ʩʪʘʥʜʘʨʪʥʠʭ ʜʽʘʤʝʪʨʽʚ ï ʚʽʜ 146 ʜʦ 

219 ʤʤ. ʇʦʜʘʣʴʰʝ ʙʫʨʽʥʥʷ ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʜʦ-

ʧʦʤʦʛʦʶ ʞʝʣʦʥʢʠ ʟ ʦʜʥʦʯʘʩʥʦʶ ʧʦʩʘʜʢʦʶ ʬʽ-

ʣʴʪʨʦʚʦʾ ʢʦʣʦʥʠ ʟ ʩʽʪʯʘʩʪʠʤ ʬʽʣʴʪʨʦʤ ï ʫ ʨʘʟʽ 

ʧʽʱʘʥʦʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ, ʘʙʦ ʫʜʘʨʥʦ-

ʢʘʥʘʪʥʠʤ ʤʝʪʦʜʦʤ ʧʨʠ ʩʪʽʡʢʠʭ ʧʦʨʦʜʘʭ ï ʧʽʘɦ-

ʥʠʢʠ, ʪʨʽʱʠʥʫʚʘʪʽ ʘʣʝʚʨʦʣʽʪʠ, ʩʣʘʥʮʽ, ʢʨʝʡʜʘ, 

ʚʘʧʥʷʢʠ, ʪʨʽʱʠʥʫʚʘʪʽ ʛʨʘʥʽʪʠ, ʪʦʱʦ. 

ɺʘʞʣʠʚʫ ʨʦʣʴ ʟ ʪʦʯʢʠ ʟʦʨʫ ʟʨʫʯʥʦʩʪʽ ʝʢʩ-

ʧʣʫʘʪʘʮʽʾ ʛʨʘʻ ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠ-

ʥʠ. ɽʣʝʢʪʨʠʯʥʽ ʤʝʨʝʞʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʠ 

ʟʘʥʫʨʶʚʘʣʴʥʠʭ ʥʘʩʦʩʽʚ ʫ ʨʘʟʽ ʨʦʟʤʽʱʝʥʥʷ ʩʚʝʨ-

ʜʣʦʚʠʥʠ ʧʦʟʘ ʥʘʩʝʣʝʥʠʤ ʧʫʥʢʪʦʤ ʪʷʛʥʫʪʠ ʜʦʚʛʦ 
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ʽ ʚʠʪʨʘʪʥʦ, ʦʢʨʽʤ ʪʦʛʦ, ʚ ʫʤʦʚʘʭ ʥʘʜʟʚʠʯʘʡʥʠʭ 

ʩʠʪʫʘʮʽʡ, ʷʢ ʩʢʘʟʘʥʦ ʚʠʱʝ, ʤʦʞʣʠʚʽ ʧʝʨʝʙʦʾ 

ʧʦʚôʷʟʘʥʽ ʟ ʧʦʰʢʦʜʞʝʥʥʷʤ ʝʣʝʢʪʨʦʤʝʨʝʞ ʽ ʟʫ-

ʧʠʥʢʦʶ ʛʝʥʝʨʫʶʯʠ ʩʪʘʥʮʽʡ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʦ 

ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʦʙʣʘʪhʫʚʘʥʥʷ 

ʪʘʢʦʞ ʤʝʭʘʥʽʯʥʦʛʦ ʨʫʯʥʦʛʦ ʥʘʩʦʩʫ ʧʦʨʰʥʝʚʦʛʦ 

ʪʠʧʫ, ʜʣʷ ʯʦʛʦ ʛʣʠʙʠʥʘ ʜʠʥʘʤʽʯʥʦʛʦ ʨʽʚʥʷ ʚʦʜʠ 

ʚʽʜ ʫʩʪʷ ʩʚʝʨʜʣʦʚʠʥʠ ʧʦʚʠʥʥʘ ʙʫʪʠ ʥʝ ʛʣʠʙʰʝ 

7-8 ʤ. ʎʝ ʤʦʞʣʠʚʦ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘ ʜʽʣʷʥʮʽ ʫ ʧʽ-

ʜʥʽʞʞʽ ʧʽʱʘʥʦʾ ʪʝʨʘʩʠ ʥʘ ʛʨʘʥʠʮʽ ʽʟ ʟʘʧʣʘʚʦʶ 

ʨʽʯʢʠ. ɺ ʮʠʭ ʣʘʥʜʰʘʬʪʥʠʭ ʫʤʦʚʘʭ ʟʚʠʯʘʡʥʦ 

ʤʘʻ ʤʽʩʮʝ ʥʘʡʙʣʠʞʯʝ ʧʦʣʦʞʝʥʥʷ ʨʽʚʥʽʚ ʧʽʜʟʝʤ-

ʥʠʭ ʚʦʜ ʜʦ ʜʝʥʥʦʾ ʧʦʚʝʨʭʥʽ. ɹʽʣʴʰ ʪʦʛʦ, ʫʟʜʦʚʞ 

ʮʽʻʾ ʣʽʥʽʾ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʟʦʥʘ ʨʦʟʚʘʥʪʘʞʝʥʥʷ 

ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʽ ʯʘʩʪʦ ʟʥʘʭʦʜʷʪʴʩʷ ʜʞʝʨʝʣʘ ʽ 

ʤʦʯʘʞʠʥʠ. ʊʦʤʫ, ʷʢʱʦ ʩʚʝʨʜʣʦʚʠʥʘ ʦʙʣʘʜʥʘʥʘ 

ʫ ʮʴʦʤʫ ʤʽʩʪʽ ʥʘ ʜʨʫʛʠʡ ʚʦʜʦʥʦʩʥʠʡ ʛʦʨʠʟʦʥʪ, 

ʷʢʠʡ ʤʘʻ ʚʠʩʭʽʜʥʝ ʨʦʟʚʘʥʪʘʞʝʥʥʷ, ʥʘ ʾʾ ʫʩʪʽ ʩʣʽʜ 

ʦʯʽʢʫʚʘʪʠ ʩʘʤʦʚʠʣʠʚ. ɽʬʝʢʪ ʩʘʤʦʚʠʣʠʚʫ ʤʦʞʝ 

ʙʫʪʠ ʟʙʽʣʴʰʝʥʠʡ, ʷʢʱʦ ʜʦ ʫʩʪʷ ʩʚʝʨʜʣʦʚʠʥʠ 

ʛʝʨʤʝʪʠʯʥʦ ʧʽʜôʻʜʥʘʪʠ ʧʘʪʨʫʙʦʢ, ʧʨʦʚʝʜʝʥʠʡ 

ʜʦ ʤʽʩʮʷ ʨʦʟʙʦʨʫ ʚʦʜʠ, ʦʙʣʘʰʪʦʚʘʥʝ ʥʝʧʦʜʘʣʽʢ 

ʷʢʦʤʦʛʘ ʥʠʞʯʝ ʫʩʪʷ ʩʚʝʨʜʣʦʚʠʥʠ, ʷʢ ʮʝ ʧʦʢʘʟʘ-

ʥʦ ʥʘ ʨʠʩ. 1. ɼʣʷ ʟʙʝʨʝʞʝʥʥʷ ʥʘʧʽʨʥʦʛʦ ʨʝʞʠʤʫ 

ʽ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʠʪʥʦʾ ʚʦʜʠ ʧʘʪ-

ʨʫʙʦʢ ʦʙʣʘʰʪʦʚʫ̒ ʪʴʩʷ ʟʘʜʚʠʞʢʦʶ. 

ʊʘʢʝ ʧʦʣʦʞʝʥʥʷ, ʢʦʥʩʪʨʫʢʮʽʷ ʽ ʨʝʞʠʤ ʝʢʩ-

ʧʣʫʘʪʘʮʽʾ (ʨʝʛʫʣʴʦʚʘʥʠʡ ʩʘʤʦʚʠʣʠʚ) ʩʚʝʨʜʣʦ-

ʚʠʥʠ ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʛʘʨʘʥʪʽʶ ʥʘʜʭʦ-

ʜʞʝʥʥʷ ʚʦʜʠ ʟʽ ʩʪʦʨʦʥʠ ʧʽʱʘʥʦʾ ʨʽʯʢʦʚʦʾ ʪʝʨʘ-

ʩʠ, ʦʩʢʽʣʴʢʠ ʜʠʥʘʤʽʯʥʠʡ ʨʽʚʝʥʴ ʚʦʜʠ ʙʫʜʝ ʚʠ-

ʱʠʡ ʟʘ ʨʽʚʝʥʴ ʛʨʫʥʪʦʚʠʭ ʚʦʜ ʫ ʟʘʧʣʘʚʽ ʽ ʨʽʯʢʦʚʽ 

ʥʝʢʦʥʜʠʮʽʡʥʽ ʚʦʜʠ ʧʨʠʥʮʠʧʦʚʦ ʥʝ ʤʦʞʫʪʴ ʥʘʜ-

ʭʦʜʠʪʠ ʜʦ ʩʚʝʨʜʣʦʚʠʥʠ.  

ʇʨʘʢʪʠʯʥʦ ʪʘʢʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʙʫʜʝ ʟʜʽʡʩ-

ʥʶʚʘʪʠʩʷ ʫ ʨʝʞʠʤʽ ʰʪʫʯʥʦʛʦ ʜʞʝʨʝʣʘ ʟ ʥʘʡ-

ʧʨʦʩʪʽʰʦʶ ʢʦʥʩʪʨʫʢʮʽʻʶ ʽ ʨʝʛʫʣʴʦʚʘʥʠʤ ʚʦʜʦ-

ʚʽʜʙʦʨʦʤ.  
 

 
 

ʅʝʦʙʭʽʜʥʦ ʧʽʜʢʨʝʩʣʠʪʠ, ʱʦ ʛʘʨʘʥʪʦʚʘʥʠʡ 

ʩʘʤʦʚʠʣʠʚʥʠʡ ʨʝʞʠʤ ʽ ʧʨʠʨʦʜʥʘ ʷʢʽʩʪʴ ʚʦʜʠ 

ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʫʚʘʪʠʩʷ ʧʨʠ ʧʨʘʚʠʣʴʥʽʡ ʢʦʥʩ-

ʪʨʫʢʮʽʾ ʢʘʧʪʘʞʫ (ʮʝʤʝʥʪʘʮʽʾ ʟʘʪʨʫʙʥʦʛʦ ʧʨʦʩʪʦ-

ʨʫ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʾ ʢʦʣʦʥʠ ʽ ʢʨʘʥʦʚʦʤʫ (ʦʙʤʝ-

ʞʝʥʦʤʫ) ʨʝʞʠʤʽ ʚʦʜʦʚʽʜʙʦʨʫ. ʋ ʨʘʟʽ ʧʦʪʨʝʙʠ 

ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʚʦʜʠ, ʥʽʞ ʮʝ ʟʘʙʝʟʧʝʯʫʻ ʨʝ-

ʞʠʤ ʩʘʤʦʚʠʣʠʚʫ ʦʜʥʽʻʾ ʩʚʝʨʜʣʦʚʠʥʠ, ʤʦʞʣʠʚʦ 
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ʘʙʦ ʧʝʨʝʡʪʠ ʥʘ ʚʦʜʦʚʽʜʙʽʨ ʫ ʧʨʠʤʫʩʦʚʦʤʫ ʨʝ-

ʞʠʤʽ ï ʟ ʦʙʣʘʰʪʫʚʘʥʥʷʤ ʨʫʯʥʦʛʦ, ʘʙʦ ʽʥʰʦʛʦ 

ʥʘʩʦʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʘʙʦ ʞ, ʫ ʽʥʰʠʭ ʦʙʩʪʘʚʠ-

ʥʘʭ, ʦʙʣʘʰʪʦʚʫʚʘʪʠ ʧʦʜʽʙʥʽ ʩʚʝʨʜʣʦʚʠʥʠ ʥʘ 

ʚʽʜʩʪʘʥʽ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʨʦʚʦʜʠʪʠ ʾʭ ʝʢʩʧʣʫʘʪʘ-

ʮʽʶ ʫ ʨʝʞʠʤʽ ʩʘʤʦʚʠʣʠʚʫ ʙʝʟ ʛʽʜʨʘʚʣʽʯʥʦʾ ʚʟʘʻ-

ʤʦʜʽʾ ʩʚʝʨʜʣʦʚʠʥ. ʋ ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʚʽʜʩ-

ʪʘʥʴ ʤʽʞ ʩʚʝʨʜʣʦʚʠʥʠʤʠ ʢʘʧʪʘʞʘʤʠ ʨʦʟʨʘʭʦʚʫ-

ʻʪʴʩʷ ʚʠʭʦʜʷʯʠ ʟ ʚʝʣʠʯʠʥʠ ʤʽʩʮʝʚʦʛʦ ʤʦʜʫʣʶ 

ʧʽʜʟʝʤʥʦʛʦ ʩʪʦʢʫ.  

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ, ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʜʝ-

ʙʽʪ ʩʘʤʦʚʠʣʠʚʥʦʾ ʩʚʝʨʜʣʦʚʠʥʠ ʥʘ ʫʩʪʫʧʽ ʨʽʯʢʦ-

ʚʦʾ ʪʝʨʘʩʠ, (ʜʠʚʠʩʴ ʨʠʩ.2), ʥʝ ʙʫʜʝ ʧʝʨʝʚʠʱʫʚʘ-

ʪʠ: 

Q = ʅʧʨʪ*L*B,         (1) 

ʜʝ: ʅʧʨʪ ï ʤʦʜʫʣʴ ʧʽʜʟʝʤʥʦʛʦ ʩʪʦʢʫ ʧʽʱʘ-

ʥʦʾ ʨʽʯʢʦʚʦʾ ʪʝʨʘʩʠ, ʣ/(ʩȚʢʤ2); 

L ï ʜʦʚʞʠʥʘ ʬʨʦʥʪʫ ʟʘʭʚʘʪʫ ʚʦʜʦʟʘʙʦʨʫ, 

ʢʤ; 

B ï ʰʠʨʠʥʘ ʧʽʱʘʥʦʾ ʪʝʨʘʩʠ ʚ ʨʘʡʦʥʽ ʨʦʟ-

ʪʘʰʫʚʘʥʥʷ ʩʚʝʨʜʣʦʚʠʥʠ, ʢʤ. 

ʅʘ ʦʩʥʦʚʽ ʟʘʣʝʞʥʦʩʪʽ (1) ʽ ʨʠʩ. 2 ʤʠ ʙʘʯʠ-

ʤʦ, ʱʦ ʪʝʦʨʝʪʠʯʥʦ ʚʽʜʩʪʘʥʴ ʤʽʞ ʨʝʛʫʣʷʨʥʦ ʨʦʟ-

ʪʘʰʦʚʘʥʠʤʠ ʫʟʜʦʚʞ ʬʨʦʥʪʫ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʧʜ̔-

ʟʝʤʥʠʭ ʚʦʜ ʩʫʩʽʜʥʽʤʠ ʢʘʧʪʘʞʥʠʤʠ ʩʚʝʨʜʣʦʚʠ-

ʥʘʤʠ ʍ ʜʦʨʽʚʥʶʻ ʜʦʚʞʠʥʽ ʬʨʦʥʪʫ ʟʘʭʚʘʪʫ ʩʚʝʨ-

ʜʣʦʚʠʥʠ L, ʽ ʪʦʤʫ ʤʦʞʥʘ ʟʘʧʠʩʘʪʠ: 
 

ʍ = L  Ó Q/ʅʧʨʪȚB 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʩʪʘʥʽ ʜʦ 

ʪʘʢʦʾ ʞ ʜʨʫʛʦʾ ʩʚʝʨʜʣʦʚʠʥʠ, ʷʢʘ ʥʝ ʙʫʜʝ ʧʝʨʝ-

ʭʦʧʣʚʁʘʪʠ ʧʨʠʨʦʜʥʠʡ ʧʦʪʽʢ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʜʦ 

ʧʝʨʰʦʾ, ʜʦʩʪʘʪʥʴʦ ʟʥʘʪʠ ʜʝʙʽʪ ʩʚʝʨʜʣʦʚʠʥ, 

ʰʠʨʠʥʫ ʪʝʨʘʩʠ ʽ ʚʝʣʠʯʠʥʫ ʤʽʩʮʝʚʦʛʦ ʤʦʜʫʣʶ 

ʧʽʜʟʝʤʥʦʛʦ ʩʪʦʢʫ. ʇʨʠ ʽʩʥʫʶʯʽʡ ʩʪʫʧʝʥʽ ʛʽʜʨʦ-

ʛʝʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʪʘʢʽ ʜʘʥʽ ʻ 

ʚ ʜʝʨʞʘʚʥʦʤʫ ʛʝʦʣʦʛʽʯʥʦʤʫ ʚʽʜʦʤʩʪʚʽ. ʋ ʷʢʦʩ-

ʪʽ ʦʩʪʘʥʥʴʦʾ ʚʝʣʠʯʠʥʠ ʤʦʞʥʘ ʧʨʠʡʤʘʪʠ ʩʝʨʝʜ-

ʥʶ ʚʝʣʠʯʠʥʫ ʜʣʷ ʧʽʱʘʥʠʭ ʪʝʨʘʩ ʣʽʚʦʙʝʨʝʞʥʦʾ 

ʋʢʨʘʾʥʠ, ʨʦʟʨʘʭʦʚʘʥʫ ʘʚʪʦʨʦʤ ï 3,98 ʣ/ʩ*ʢʤ2 

[2]. 

ʆʩʢʽʣʴʢʠ ʩʘʤʦʚʠʣʠʚʥʘ ʩʚʝʨʜʣʦʚʠʥʘ ʙʫʜʝ 

ʧʨʘʮʶʚʘʪʠ ʫ ʩʪʘʣʦʤʫ ʨʝʞʠʤʽ, ʧʝʨʝʭʦʧʣʶʶʯʠ 

ʯʘʩʪʠʥʫ ʧʨʠʨʦʜʥʦʛʦ ʩʪʦʢʫ ʟ ʙʦʢʫ ʨʽʯʢʦʚʦʾ ʪʝ-

ʨʘʩʠ ʜʦ ʨʽʯʢʠ, ʪʦ ʨʫʭ ʧʽʜʟʝʤʥʠʭ ʚʦʜ ʜʦ ʥʝʾ ʤʦ-

ʞʝ ʙʫʪʠ ʚʠʨʘʞʝʥʠʡ ʟʘʣʝʞʥʽʩʪʶ ɼʶʧʶʾ ʜʣʷ 

ʩʪʘʮʽʦʥʘʨʥʦʾ ʬʽʣʴʪʨʘʮʽʾ ʽ ʜʝʙʽʪ ʩʚʝʨʜʣʦʚʠʥʠ 

ʤʦʞʝ ʙʫʪʠ ʚʠʨʘʞʝʥʠʡ:   

         (2) 

ʜʝ: Q ï ʜʝʙʽʪ ʩʚʝʨʜʣʦʚʠʥʠ, ʤ3/ʜʦʙʫ; 

Km ï ʢʦʝʬʽʮʽʻʥʪ ʚʦʜʦʧʨʦʚʽʜʥʦʩʪʽ, ʤ2/ʜʦʙʫ; 

S0 ï ʦʯʽʢʫʚʘʥʝ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ï ʨʽʟʥʠʮʷ 

ʚʽʜʤʽʪʦʢ ʤʽʞ ʧôʻʟʦʤʝʪʨʠʯʥʠʤ ʨʽʚʥʝʤ ʽ ʧʦʣʦ-

ʞʝʥʥʷʤ ʪʦʯʢʠ ʚʠʣʠʚʫ ʟ ʩʚʝʨʜʣʦʚʠʥʠ, ʤ; 

R ï ʨʘʜʽʫʩ ʚʧʣʠʚʫ ʩʚʝʨʜʣʦʚʠʥʠ, ʫ ʜʘʥʦʤʫ 

ʚʠʧʘʜʢʫ ʨʽʚʥʠʡ L /2, ʤ; 

r0 ï ʨʘʜʽʫʩ ʚʦʜʦʧʨʠʡʤʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʩʚʝʨ-

ʜʣʦʚʠʥʠ, ʤ; 

ɝ ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʥʝʜʦʩʢʦʥʘ-

ʣʽʩʪʴ ʩʚʝʨʜʣʦʚʠʥʠ [3].  

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʥʘʡʙʽʣʴʰʦʛʦ ʜʝʙʽʪʫ ʫ ʨʝ-

ʞʠʤʽ ʩʘʤʦʚʠʣʠʚʫ ʢʦʥʩʪʨʫʢʮʽʷ ʩʚʝʨʜʣʦʚʠʥʠ ʧʦ-

ʚʠʥʥʘ ʚʢʣʶʯʘʪʠ ʬʽʣʴʪʨ, ʟʘ ʜʦʚʞʠʥʦʶ ʥʝ ʤʝʥ-

ʰʠʡ ʥʽʞ ʧʦʣʦʚʠʥʘ ʧʦʪʫʞʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦ-

ʛʦ ʚʦʜʦʥʦʩʥʦʛʦ ʛʦʨʠʟʦʥʪʫ.  

ɿʚʘʞʘʶʯʠ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʧʝ-

ʨʝʜʧʨʦʝʢʪʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʟʘ ʚʠʱʝʚʢʘʟʘʥʦʶ 

ʤʝʪʦʜʠʢʦʶ, ʨʦʟʛʣʷʜ ʤʦʞʣʠʚʦʩʪʽ ʦʙʣʘʰʪʫʚʘʥʥʷ 

ʢʘʧʪʘʞʽʚ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʧʠʪʥʦʛʦ ʚʦʜʦʧʦʩʪʘ-

ʯʘʥʥʷ ʫ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʷʭ ʧʦʚʠʥʝʥ ʙʫʪʠ 

ʚʠʢʦʥʘʥʠʡ ʟʘ ʟʘʤʦʚʣʝʥʥʷʤ ʄʽʥʽʩʪʝʨʩʪʚʘ ʥʘʜ-

ʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʟʘʛʦʜʷ.  
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ɻɽʆɻʈɸʌɯʗ 
 
 
ʋɼʂ 911.3                   ʗ.ɺ. ɺʘʩʠʣʝʚʩʴʢʘ, ʟʜʦʙʫʚʘʯ, 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ 

 

ʈɽɻɯʆʅɸʃʔʅɯ ʆʉʆɹʃʀɺʆʉʊɯ ʉɸʅɸʊʆʈʅʆ-ʂʋʈʆʈʊʅʆɻʆ ɻʆʉʇʆɼɸʈʉʊɺɸ ʋʂʈɸɰʅʀ 

 
ʉʪʘʪʪʷ ʧʨʠʩʚʷʯʝʥʘ ʨʝʛʽʦʥʘʣʴʥʠʤ ʦʩʦʙʣʠʚʦʩʪʷʤ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ. ʅʘʚʝʜʝʥʽ ʦʩʥʦʚʥʽ ʧʦ-

ʥʷʪʪʷ ʜʦʩʣʽʜʞʝʥʥʷ ʮʴʦʛʦ ʢʦʤʧʣʝʢʩʫ, ʚʠʟʥʘʯʝʥʽ ʚʠʜʠ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʠʭ ʟʘʢʣʘʜʽʚ. ʆʢʨʝʩʣʝʥʦ ʧʝʨʝʜʫʤʦʚʠ ʩʪʘʥʦʚʣʝʥʥʷ 

ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ, ʟʦʢʨʝʤʘ ʦʩʥʦʚʦʶ ʡʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʚʠʟʥʘʯʝʥʦ ʥʘʷʚʥʽʩʪʴ ʧʨʠʨʦʜʥʠʭ ʫʤʦʚ ʪʘ ʨʝʩʫʨʩʽʚ. 

ɼʝʪʘʣʴʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʦ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʢʫʨʦʨʪʦʣʦʛʽʯʥʠʤʠ ʨʝʩʫʨʩʘʤʠ ʪʘ ʾʭ ʪʝʨʠʪʦʨʽʘʣʴʥʫ ʜʠʬʝʨʝʥʮʽʘʮʽʶ. ʈʦʟʛʣʷʥʫʪʦ 

ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʟʤʽʱʝʥʥʷ ʧʦ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʠʭ ʟʘʢʣʘʜʽʚ. ɺʠʟʥʘʯʝʥʦ ʨʝʛʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚ ʟʘʙʝʟʧʝ-

ʯʝʥʦʩʪʽ ʥʠʤʠ. ʆʢʨʝʩʣʝʥʦ ʧʨʦʙʣʝʤʠ ʪʘ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʽ ʟʘʢʣʘʜʠ, ʢʫʨʦʨʪʦʣʦʛʽʯʥʽ ʨʝʩʫʨʩʠ, ʢʣʽʤʘʪʠʯʥʽ 

ʪʘ ʤʽʥʝʨʘʣʴʥʽ ʨʝʩʫʨʩʠ, ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʠʤʠ ʟʘʢʣʘʜʘʤʠ. 

ʗ.ɺ. ɺʘʩʠʣʝʚʩʢʘʷ. ʈɽɻʀʆʅɸʃʔʅʓɽ ʆʉʆɹɽʅʅʆʉʊʀ ʉɸʅɸʊʆʈʅʆ-ʂʋʈʆʈʊʅʆɻʆ ʍʆɿʗʁʉʊɺɸ ʋʂʈɸʀ-
ʅʓ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʨʝʛʠʦʥʘʣʴʥʳʤ ʦʩʦʙʝʥʥʦʩʪʷʤ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʋʢʨʘʠʥʳ. ʇʨʠʚʝʜʝʥʳ ʦʩʥʦʚʥʳʝ 

ʧʦʥʷʪʠʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ, ʦʧʨʝʜʝʣʝʥʳ ʚʠʜʳ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʭ ʫʯʨʝʞʜʝʥʠʡ. ʆʯʝʨʯʝʥʳ ʧʨʝʜʧʦʩʳʣʢʠ 

ʩʪʘʥʦʚʣʝʥʠʷ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʦʩʥʦʚʦʡ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʦ ʥʘʣʠʯʠʝ ʧʨʠʨʦʜʥʳʭ 

ʫʩʣʦʚʠʡ ʠ ʨʝʩʫʨʩʦʚ. ʇʦʜʨʦʙʥʦ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʢʫʨʦʨʪʦʣʦʛʠʯʝʩʢʠʤʠ ʨʝʩʫʨʩʘʤʠ ʠ ʠʭ ʪʝʨʨʠʪʦʨʠʘʣʴʥʫʶ 

ʜʠʬʬʝʨʝʥʮʠʘʮʠʶ. ʈʘʩʩʤʦʪʨʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ ʨʘʟʤʝʱʝʥʠʷ ʧʦ ʪʝʨʨʠʪʦʨʠʠ ʋʢʨʘʠʥʳ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʭ ʫʯʨʝʞʜʝʥʠʡ, 

ʦʧʨʝʜʝʣʝʥʳ ʨʝʛʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʠʤʠ. ʆʯʝʨʯʝʥʳ ʧʨʦʙʣʝʤʳ ʠ ʧʨʠʚʝʜʝʥʳ ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʩʘ-

ʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʋʢʨʘʠʥʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʝ ʭʦʟʷʡʩʪʚʦ, ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʝ ʫʯʨʝʞʜʝʥʠʷ, ʢʫʨʦʨʪʦʣʦʛʠʯʝʩʢʠʝ ʨʝʩʫʨʩʳ, 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠ ʤʠʥʝʨʘʣʴʥʳʝ ʨʝʩʫʨʩʳ, ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʳʤʠ ʫʯʨʝʞʜʝʥʠʷʤʠ.  

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɸʢʪʫʘ-

ʣʴʥʽʩʪʴ ʦʙʨʘʥʦʾ ʪʝʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʠʤ, ʱʦ ʋʢ-

ʨʘʾʥʘ ʤʘʻ ʚʝʣʠʢʠʡ ʨʝʢʨʝʘʮʽʡʥʠʡ ʧʦʪʝʥʮʽʘʣ, ʪʦʙ-

ʪʦ ʛʝʦʛʨʘʬʽʯʥʽ ʦʙ'ʻʢʪʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʩɹ ̫ʯʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʜʣʷ ʚʽʜʧʦʯʠʥʢʫ, ʪʫʨʠ-

ʟʤʫ, ʣʽʢʫʚʘʥʥʷ, ʦʟʜʦʨʦʚʣʝʥʥʷ ʥʘʩʝʣʝʥʥʷ. ʃʽʢʫ-

ʚʘʥʥʷ ʽ ʦʟʜʦʨʦʚʣʝʥʥʷ ʣʶʜʝʡ ï ʚʠʥʷʪʢʦʚʦ ʚʘʞ-

ʣʠʚʝ ʩʦʮʽʘʣʴʥʝ ʟʘʚʜʘʥʥʷ. ʁʦʛʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʚ 

ʋʢʨʘʾʥʽ ʟʨʦʩʪʘʻ ʫ ʟʚôʷʟʢʫ ʟ ʧʦʛʽʨʰʝʥʥʷʤ ʜʝʤʦ-

ʛʨʘʬʽʯʥʦʾ ʩʠʪʫʘʮʽʾ, ʥʘʩʣʽʜʢʘʤʠ ʯʦʨʥʦʙʠʣʴʩʴʢʦʾ 

ʢʘʪʘʩʪʨʦʬʠ, ʟʘʙʨʫʜʥʝʥʥʷʤ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝ-

ʨʝʜʦʚʠʱʘ ʪʦʱʦ [1]. ɸʣʝ ʩʫʯʘʩʥʠʡ ʩʪʘʥ ʛʦʩʧʦʜʘ-

ʨʶʚʘʥʥʷ ʚʽʪʯʠʟʥʷʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʩʘʥʘʪʦʨʥʦ-

ʢʫʨʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʝʩʪʽʡ-

ʢʠʤʠ ʪʝʥʜʝʥʮʽʷʤʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʱʦ ʚ ʦʩʥʦ-

ʚʥʦʤʫ ʦʙʫʤʦʚʣʶʻʪʴʩʷ ʩʝʟʦʥʥʠʤʠ ʢʦʣʠʚʘʥʥʷʤʠ 

ʧʦʧʠʪʫ, ʥʝʜʦʩʪʘʪʥʽʤ ʨʽʚʥʝʤ ʷʢʦʩʪʽ ʦʙʩʣʫʛʦʚʫ-

ʚʘʥʥʷ ʪʦʱʦ. ʉʘʤʝ ʮʝ ʦʙʫʤʦʚʣʶʻ ʘʢʪʫʘʣʴʥʽʩʪʴ 

ʚʠʚʯʝʥʥʷ ʮʴʦʛʦ ʧʠʪʘʥʥʷ ʟ ʤʝʪʦʶ ʨʦʟʨʦʙʣʝʥʥʷ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʜʣʷ ʧʦʢʨʘʱʘʥʥʷ ʩʘʥʘʪʦʨʥʦ-

ʢʫʨʦʨʪʥʦʾ ʩʧʨʘʚʠ ʚ ʋʢʨʘʾʥʽ. ɼʦʩʣʽʜʞʝʥʥʷʤ ʩʘ-

ʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʚ ʋʢʨʘʾʥʽ 

ʟʘʡʤʘʪʠʩʷ ʪʘʢʽ ʚʯʝʥʽ ʷʢ ʆ. ʆ. ʆ. ɹʝʡʜʠʢ, 

ʆ. ʃʶʙʽʮʝʚʘ, ɺ. ɯ. ʄʘʮʦʣʘ, ɺ. ɯ. ʉʤʘʣʴ, ɺ. ɯ. 

ʉʪʘʬʽʡʯʫʢ, ʅ. ɺ. ʌʦʤʝʥʢʦ, ʪʘ ʽʥʰʽ. ɺ ʜʘʥʽʡ ʩʪʘ-

ʪʽ ʟʘ ʤʝʪʫ ʧʦʩʪʘʚʣʝʥʦ ʦʛʣʷʜ ʨʝʩʫʨʩʥʦʾ ʙʘʟʠ, ʧʝ-

ʨʝʜʫʤʦʚ ʬʦʨʤʫʚʘʥʥʷ, ʩʫʯʘʩʥʠʭ ʪʝʥʜʝʥʮʽʡ ʪʘ 

ʨʝʛʽʦʥʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʘʥʘʪʦʨʥʦ-

ʢʫʨʦʨʪʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʥʾʠ.  

ɺʠʢʣʘʜ ʦʩʥʦʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ. ʉʘʥʘʪʦʨʥʦ-

ʢʫʨʦʨʪʥʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ï ʮʝ ʛʨʫʧʘ ʩʧʝʮʽʘʣʽʟʦʚʘ-

ʥʠʭ ʙʫʜʠʥʢʽʚ ʽ ʩʧʦʨʫʜ ʟ ʚʽʜʧʦʚʽʜʥʠʤ ʤʘʪʝʨʽʘʣʴ-

ʥʠʤ ʽ ʦʙʩʣʫʛʦʚʫʶʯʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ, ʷʢʽ ʧʦʢ-

ʣʠʢʘʥʽ ʟʘʜʦʚʦʣʴʥʷʪʠ ʧʦʪʨʝʙʠ ʥʘʩʝʣʝʥʥʷ ʫ ʣʽʢʫ-

ʚʘʥʥʽ ʽ ʚʽʜʧʦʯʠʥʢʫ (ʨʠʩ. 1) [7]. ɼʦ ʩʘʥʘʪʦʨʥʦ-

ʢʫʨʦʨʪʥʠʭ ʟʘʢʣʘʜʽʚ ʚʽʜʥʦʩʷʪʴʩʷ ʩʘʥʘʪʦʨʽʾ ʪʘ ʧʘ-

ʥʩʽʦʥʘʪʠ ʟ ʣʽʢʫʚʘʥʥʷʤ, ʩʘʥʘʪʦʨʽʾ-ʧʨʦʬʽʣʘʢʪʦʨʽʾ, 

ʙʘʟʠ ʚʽʜʧʦʯʠʥʢʫ, ʧʘʥʩʽʦʥʘʪʠ ʪʘ ʽʥʰʽ ʟʘʢʣʘʜʠ, ʘ 

ʪʘʢʦʞ ʜʠʪʷʯʽ ʟʘʢʣʘʜʠ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʪʘ ʚʽʜ-

ʧʦʯʠʥʢʫ [4]. ʉʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʝ ʛʦʩʧʦʜʘʨʩʪʚʦ 

ʧʝʨʝʚʘʞʥʦ ʩʪʚʦʨʶʻʪʴʩʷ ʚ ʤʽʩʮʷʭ ʟʦʩʝʨʝʜʞʝʥʥʷ 

ʩʧʨʠʷʪʣʠʚʠʭ ʨʝʢʨʝʘʮʽʡʥʠʭ ʨʝʩʫʨʩʽʚ, ʣʽʢʫʚʘʣʴʥʽ 

ʪʘ ʦʟʜʦʨʦʚʯʽ ʚʣʘʩʪʠʚʦʩʪʽ ʷʢʠʭ ʤʘʶʪʴ ʪʝʨʠʪʦʨʽʘ-

ʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ. ʎʝ ʚʠʟʥʘʯʘʻ ʩʧʝʮʽʘʣʽʟʘʮʽʶ 

ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʠʭ ʨʝʛʽʦʥʽʚ ʧʨʠ ʥʘʜʘʥʥʽ ʧʝʚ-

ʥʠʭ ʚʠʜʽʚ ʣʽʢʫʚʘʣʴʥʠʭ ʯʠ ʚʽʜʧʦʯʠʥʢʦʚʠʭ ʧʦʩ-

ʣʫʛ. 

ʋʢʨʘʾʥʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʦʻʜʥʘʥʥʷʤ ʧʨʠ-

ʨʦʜʥʠʭ ʫʤʦʚ ʽ ʣʘʥʜʰʘʬʪʽʚ, ʷʢʽ ʤʘʶʪʴ ʚʝʣʠʢʽ 

ʧʦʪʝʥʮʽʡʥʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʰʠʨʦʢʦʛʦ ʨʦʟʚʠʪʢʫ 

ʣʽʢʫʚʘʣʴʥʦʛʦ ʽ ʦʟʜʦʨʦʚʯʦʛʦ ʚʽʜʧʦʯʠʥʢʫ. ʂʣʽʤʘ-

ʪʠʯʥʽ ʫʤʦʚʠ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʟʦʥʘʣʴʥʽʩʪʶ, ʯʽʪʢʠʤʠ ʩʝʟʦʥʥʠʤʠ ʢʦʥʪʨʘʩʪʘʤʠ ʚ 

ʭʦʜʽ ʤʝʪʝʦʨʦʣʦʛʯ̔ʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʟʨʦʩʪʘʥʥʷʤ 

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʽ ʟ ʧʽʚʥʽʯʥʦʛʦ ʟʘʭʦʜʫ ʥʘ ʧʽʚ-

ʜʝʥʥʠʡ ʩʭʽʜ, ʬʦʨʤʫʚʘʥʥʷʤ ʢʣʽʤʘʪʠʯʥʠʭ ʚʽʜʤʽʥ-

ʥʦʩʪʝʡ ʫ ʛʽʨʩʴʢʠʭ ʨʘʡʦʥʘʭ ʪʘ ʥʘ ʫʟʙʝʨʝʞʞʷʭ 

ʤʦʨʽʚ [11]. 

ɼʦʩʠʪʴ ʟʥʘʯʥʽ ʚ ʋʢʨʘʾʥʽ ʟʘʧʘʩʠ ʣʽʢʫʚʘʣʴʥʠʭ  
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ʈʠʩ. 1. ɺʠʜʠ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʠʭ ʟʘʢʣʘʜʽʚ ʋʢʨʘʾʥʠ (ʧʦʙʫʜʦʚʘʥʦ ʟʘ ʜʘʥʠʤʠ [4, 9, 12]) 

 

ʛʨʷʟʝʡ, ʟʦʩʝʨʝʜʞʝʥʠʭ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʫ ʧʽʚ-

ʜʝʥʥʠʭ ʪʘ ʧʽʚʥʽʯʥʦ-ʟʘʭʽʜʥʠʭ ʦʙʣʘʩʪʷʭ. ʅʘ ʙʘʟʽ 

ʛʨʷʟʴʦʚʠʭ ʧʦʢʣʘʜʽʚ ʧʨʘʮʶʶʪʴ ʢʫʨʦʨʪʠ ɹʝʨʜʷʥ-

ʩʴʢʘ, ʂʫʷʣʴʥʠʮʢɹʠʡ, ʍʘʜʞʠʙʽʡʩʴʢʠʡ ʪʘ ʽʥ., ʥʘ 

ʢʫʨʦʨʪʘʭ ʄʠʨʛʦʨʦʜ, ʄʦʨʰʠʥ, ʅʝʤʠʨʽʚ, ʏʝʨʯʝ 

ʧʦʰʠʨʝʥʽ ʪʦʨʬʦʚʽ ʛʨʷʟʽ [8]. ɻʨʷʟʴʦʚʽ ʢʫʨʦʨʪʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʪʦʨʬʦʚʽ, ʤʫʣʦʚʽ, ʩʘʧʨʦʧʝʣʝʚʽ 

ʛʨʷʟʽ, ʟʥʘʯʥʽ ʧʦʢʣʘʜʠ ʷʢʠʭ ʻ ʚ ʦʟʝʨʘʭ ʪʘ ʣʠʤʘʥʘʭ 

ʂʨʠʤʫ, ʆʜʝʩʴʢʦʾ, ʍʝʨʩʦʥʩʴʢʦʾ, ɿʘʧʦʨʽʟʴʢʦʾ ʦʙ-

ʣʘʩʪʝʡ [9]. ʅʘʡʰʠʨʰʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʶʪʴ ʤʫ-

ʣʦʚʽ ʦʨʛʘʥʦ-ʤʽʥʝʨʘʣʴʥʽ ʩʫʣʴʬʽʜʥʽ ʛʨʷʟʽ ʩʦʣʦʥʠʭ 

ʦʟʝʨ ʪʘ ʣʠʤʘʥʽʚ ɸʟʦʚʦ-ʏʦʨʥʦʤʦʨʩʴʢʦʛʦ ʨʝʛʽʦʥʫ. 

ɿʘ ʨʦʟʚʽʜʘʥʠʤʠ ʟʘʧʘʩʘʤʠ ʥʘʡʙʽʣʴʰʠʤʠ ʨʦʜʦ-

ʚʠʱʘʤʠ ʻ ʣʠʤʘʥʠ: ɸʣʽʙʝʡ, ʐʘʛʘʥʠ, ʂʫʷʣʴʥʠʮɹ-

ʢʠʡ, ʊʠʣʽʛʫʣʴʩʴʢʠʡ, ʍʘʜʞʠʙʝʡʩʴʢʠʡ ʪʘ ʽʥ.; ʦʟʝ-

ʨʘ: ʂʠʟʠʣ-ʗʨ, ʋʟʫʥʣʘʨʩʴʢʝ, ʊʦʙʝʯʠʮʴʢʝ, ʏʦʢʨʘ-

ʮʴʢʝ, ɻʝʥʽʯʝʩʴʢʝ. ʄʫʣʦʚʽ ʛʨʷʟʽ ʟʥʘʡʰʣʠ ʰʠʨʦʢʝ 

ʟʘʩʪʦʩʫʚʘʥʥʷ, ʷʢ ʩʘʤʦʩʪʽʡʥʦ ʪʘʢ ʽ ʚ ʧʦʻʜʥʘʥʥʽ ʟ 

ʽʥʰʠʤʠ ʣʽʢʫʚʘʣʴʥʠʤʠ ʬʘʢʪʦʨʘʤʠ ʚ ʩʘʥʘʪʦʨʽʷʭ 

ɹʝʨʜʷʥʩʴʢʘ, ɻʦʧʨʠ, ɭʚʧʘʪʦʨʽʾ, ɿʦʪʦʢʠ, ʉʘʢ, ʉʝʨ-

ʛʽʾʚʢʠ, ʉʣʦʚ'ʷʥʩʴʢʘ, ʉʦʣʦʥʦʛʦ ʃʠʤʘʥʫ, ʌʝʦʜʦ-

ʩʽʾ, ʏʦʢʨʘʪʫ, ʐʢʣʘ, ʆʜʝʩʴʢʦʾ ʛʨʫʧʠ ʢʫʨʦʨʪʽʚ 

[11]. ʋ ʧʽʚʥʽʯʥʽʡ ʪʘ ʟʘʭʽʜʥʽʡ ʯʘʩʪʠʥʘʭ ʋʢʨʘʾʥʠ 

ʧʦʰʠʨʝʥʽ ʪʦʨʬʦʚʽ ʣʽʢʫʚʘʣʴʥʽ ʛʨʷʟʽ, ʷʢʽ ʟʥʘʡʰʣʠ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʢʫʨʦʨʪʘʭ ʐʢʣʦ, ʄʦʨʰʠʥ, ʍʤʽ-

ʣʴʥʠʢ, ʄʠʨʛʦʨʦʜ, ɻʦʨʠʥʴ, ʃʶʙʝʥʴ ɺʝʣʠʢʠʡ, 

ʏʝʨʯʝ, ʫ ʚʦʜʦʣʽʢʘʨʥʷʭ ʚʽʜʧʦʚʽʜʥʠʭ ʦʙʣʘʩʪʝʡ. ɺ 

ʨʝʢʨʝʘʮʽʡʥʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʋʢʨʘʾʥʠ ʦʙʤʝʞʝʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ (ʢʫʨʦʨʪ ʌʝʦʜʦʩʽʷ) ʩʦʧʢʦʚʽ 

ʛʨʷʟʽ ʟ ɹʫʣʛʘʥʘʮʴʢʦʾ ʛʨʫʧʠ ʚʫʣʢʘʥʽʚ ʥʘ ʂʝʨʯʝʥ-

ʩʴʢʦʤʫ ʧʽʚʦʩʪʨʦʚʽ, ʘ ʚ ʩʘʥʘʪʦʨʥʦ-

ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʟʘʢʣʘʜʘʭ ʧʝʨʝʚʘʞʥʦ ʂʘʨʧʘʪʩʴ-

ʢʦʛʦ ʨʝʛʽʦʥʫ (ʟʦʢʨʝʤʘ ʦʟʜʦʨʦʚʥʠʮʽ ʊʨʫʩʢʘʚʮʷ) 

ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʦʟʦʢʝʨʠʪ (ʛʽʨʩʴʢʠʡ ʚʽʩʢ) 

[12].  

ʇʨʘʢʪʠʯʥʦ ʫ ʚʩʽʭ ʦʙʣʘʩʪʷʭ ʋʢʨʘʾʥʠ ʚʠʷʚʣʝ-

ʥʦ ʤʽʥʝʨʘʣʴʥʽ ʣʽʢʫʚʘʣʴʥʽ ʚʦʜʠ ʨʽʟʥʦʛʦ ʩʢʣʘʜʫ. 

ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʜʞʝʨʝʣ ʟʦʩʝʨʝʜʞʝʥʘ ɿʘʢʘ-

ʨʧʘʪʩʴʢʽʡ, ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ. ɹʘʛʘʪʦ ʜʞʝʨʝʣ ʫ 

ʃʫʛʘʥʩʴʢʽʡ, ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ, ʇʦʣʪʘʚʩʴʢʽʡ, 

ʍʤʝʣʴʥʠʮʴʢʽʡ, ʏʝʨʢʘʩʴʢʽʡ, ʂʠʾʚʩʴʢʽʡ, ɼʦʥʝʮʴ-

ʢʽʡ ʪʘ ʽʥʰʠʭ ʦʙʣʘʩʪʷʭ [12]. ʄʽʥʝʨʘʣʴʥʽ ʚʦʜʠ ʙʝʟ 

ʚʤʽʩʪʫ ʩʧʝʮʠʬʽʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʢʫʨʦʨʪʠ ʊʨʫʩʢʘʚʝʮʴ, ʄʦʨʰʠʥ, ʄʠʨʛʦʨʦʜ, ʉʣʦ-

ʚ'ʷʥʩʴʢ, ʩʘʥʘʪʦʨʽʾ ʆʜʝʩʴʢʦʾ ʛʨʫʧʠ ʢʫʨʦʨʪʽʚ, 

ʂʨʠʤʫ ʪʦʱʦ. ʄʠʰ'ʷʢʦʚʠʩʪʽ ʤʽʥʝʨʘʣʥɹʽ ʚʦʜʠ 

ʤʘʶʪʴ ʚ ʋʢʨʘʾʥʽ ʚʫʟʴʢʦ ʣʦʢʘʣʽʟʦʚʘʥʠʡ ʧʨʦʷʚ ʚ 

ɿʘʢʘʨʧʘʪʩʴʢʽʡ ʦʙʣʘʩʪʽ [8]. ɿʘʣʽʟʠʩʪʽ ʤʽʥʝʨʘʣʴʥʽ 

ʚʦʜʠ ʚ ʦʩʥʦʚʥʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʫ ʷʢʦʩʪʽ 

ʣʽʢʫʚʘʣʴʥʦ-ʩʪʦʣʦʚʠʭ ʽ ʡʜʫʪʴ ʥʘ ʨʦʟʣʠʚ. ɰʭ ʧʨʦ-

ʷʚʠ ʻ ʫ ʏʝʨʥʽʚʝʮʴʢʽʡ ʦʙʣʘʩʪʽ, ʥʘ ʧʽʚʥʦʯʽ ɼʦʥʝʯ-

ʯʠʥʠ [11]. ʈʘʜʦʥʦʚʽ ʤʽʥʝʨʘʣʴʥʽ ʚʦʜʠ ʟʘʩʪʦʩʦʚʫ-

ʶʪʴ ʢʫʨʦʨʪʠ ɾʠʪʦʤʠʨʱʠʥʠ, ʂʠʾʚʱʠʥʠ, ʍʤʝʣʴ-

ʥʠʯʯʠʥʠ. ɼʘʥʠʡ ʪʠʧ ʚʦʜ ʤʘʻ ʟʥʘʯʥʽ ʨʝʩʫʨʩʠ ʜʣʷ 

ʨʦʟʰʠʨʝʥʥʷ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʩʦʙʣʠʚʦ ʫ ʧʽʚ-

ʜʝʥʥʦ-ʩʭʽʜʥʠʭ ʦʙʣʘʩʪʷʭ ʘʨʝʘʣʫ ʧʦʰʠʨʝʥʥʷ [9]. 

ʁʦʜʥʽ, ʙʨʦʤʥʽ ʪʘ ʡʦʜʦ-ʙʨʦʤʥʽ ʤʥ̔ʝʨʘʣʴʥʽ ʚʦʜʠ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ ʦʟʜʦʨʦʚʥʠʮʷʭ ʂʨʠʤʫ ʪʘ ɿʘʢʘʨ-

ʧʘʪʪʷ [11]. ʈʦʜʦʚʠʱʘ ʩʫʣʴʬʽʜʥʠʭ ʤʽʥʝʨʘʣʴʥʠʭ 

ʚʦʜ ʟʘʭʦʜʫ ʋʢʨʘʾʥʠ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 
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ʢʫʨʦʨʪʘʤʠ ʅʝʤʠʨʽʚ, ʐʢʣʦ, ʃʶʙʝʥʴ ɺʝʣʠʢʠʡ, 

ʏʝʨʯʝ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʥʘ ʧʽʚʜʥʽ ʋʢʨʘʾʥʠ ʟʘʣʠʰʘ-

ʶʪʴʩʷ ʰʚʠʜʰʝ ʧʝʨʩʧʝʢʪʠʚʥʠʤʠ ʱʦʜʦ ʧʦʰʫʢʽʚ 

ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʇʝʨʝʚʘʞʥʦ ʧʨʽʩʥʽ ʢʨʝʤʝʥʠʩʪʽ 

ʤʽʥʝʨʘʣʴʥʽ ʚʦʜʠ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʨʦʟʣʠʚʫ ʪʘ 

ʥʘ ʢʫʨʦʨʪʘʭ ʍʤʝʣʴʥʠʮʴʢʦʾ ʪʘ ʍʘʨʢʽʚʩʴʢʦʾ ʦʙʣʘ-

ʩʪʽ [12]. ɼʞʝʨʝʣʘ ʚʫʛʣʝʢʠʩʣʠʭ ʤʽʥʝʨʘʣʴʥʠʭ ʚʦʜ 

ʧʨʠʫʨʦʯʝʥʽ ʜʦ ʪʝʨʠʪʦʨʽʾ ɿʘʢʘʨʧʘʪʪʷ, ʇʦʢʫʪʪʷ, 

ʟʘʭʦʜʫ ɹʫʢʦʚʠʥʠ ʪʘ ʂʝʨʯʝʥʩʴʢʦʛʦ ʧʽʚʦʩʪʨʦ-

ʚʘ [9]. ʄʽʥʝʨʘʣʴʥʽ ʚʦʜʠ ʟ ʧʽʜʚʠʱʝʥʠʤ ʚʤʽʩʪʦʤ 

ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ  ʧʦʰʠʨʝʥʽ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʃʴʚʽʚʩʴʢʦʾ, ʊʝʨʥʦʧʽʣʴʩʴʢʦʾ, ʍʤʝʣʴʥʠʮʴʢʦʾ, ʏʝʨ-

ʥʽʚʝʮʴʢʦʾ ʪʘ ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʦʾ ʦʙʣʘʩʪʝʡ [8,11].  

ʅʘʡʢʨʘʱʽ ʚ ʢʣʽʤʘʪʠʯʥʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʨʝʢ-

ʨʝʘʮʽʡʥʽ ʪʝʨʠʪʦʨʽʾ ʟʦʩʝʨʝʜʞʝʥʥʽ ʥʘ ʫʟʙʝʨʝʞʞʽ 

ʏʦʨʥʦʛʦ ʪʘ ɸʟʦʚʩʴʢʦʛʦ ʤʦʨʽʚ (ʧʝʨʝʚʘʞʥʦ ʜʣʷ 

ʣʽʪʥʴʦʛʦ ʚʽʜʧʦʯʠʥʢʫ), ʪʘ ʂʘʨʧʘʪʘʭ ʽ ɿʘʢʘʨʧʘʪʪʽ 

(ʷʢ ʣʽʪʥʷ, ʪʘʢ ʽ ʟʠʤʦʚʘ ʨʝʢʨʝʘʮʽʷ). ɺʘʞʣʠʚʠʤ 

ʧʣʶʩʦʤ ʜʣʷ ʨʦʟʚʠʪʢʫ ʪʫʨʠʩʪʩʴʢʦ-ʨʝʢʨʝʘʮʽʡʥʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʻ ʚʽʜʩʫʪʥʽʩʪʴ ʧʝʨʽʦʜʫ ʘʢʣʽʤʘʪʠʟʘʮʽʾ 

ʜʣʷ ʞʠʪʝʣʽʚ ʧʝʨʝʚʘʞʥʦʾ ʯʘʩʪʠʥʠ ɭʚʨʦʧʠ, ʷʢʽ ʻ 

ʧʦʪʝʥʮʽʡʥʠʤʠ ʩʧʦʞʠʚʘʯʘʤʠ ʫʢʨʘʾʥʩʴʢʦʛʦ ʪʫʨʠ-

ʩʪʠʯʥʦʛʦ ʧʨʦʜʫʢʪʫ[19]. ʇʽʚʜʝʥʥʠʡ ʙʝʨʝʛ ʂʨʠʤʫ 

ï ʦʜʠʥ ʟ ʦʩʥʦʚʥʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʨʝʢʨʝʘʮʽʡʥʠʭ 

ʨʘʡʦʥʽʚ ʋʢʨʘʾʥʠ [12]. ʆʩʦʙʣʠʚʽ ʢʣʽʤʘʪʠʯʥʽ ʫʤʦ-

ʚʠ ʩʢʣʘʣʠʩʷ ʚ ʛʽʨʩʴʢʠʭ ʨʘʡʦʥʘʭ ʋʢʨʘʾʥʠ: ʂʘʨʧʘ-

ʪʘʭ ʪʘ ʂʨʠʤʩʴʢʠʭ ʛʦʨʘʭ. ʂʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʂʘ-

ʨʧʘʪ ʻ ʙʽʣʴʰ ʢʦʤʬʦʨʪʥʠʤʠ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʟʠ-

ʤʦʚʠʭ ʚʠʜʽʚ ʨʝʢʨʝʘʮʽʾ, ʘ ʧʝʨʝʜʛʽʨʥʠʭ ʨʘʡʦʥʽʚ ʪʘ 

ɿʘʢʘʨʧʘʪʪʷ, ʷʢ ʟʠʤʦʚʠʭ, ʪʘʢ ʽ ʣʽʪʥʽʭ [11]. ʅʘʡʩ-

ʧʨʠʷʪʣʠʚʽʰʽ ʢʣʤ̔ʘʪʠʯʥʽ ʫʤʦʚʠ ʜʣʷ ʣʽʢʫʚʘʥʥʷ ʪʘ 

ʚʽʜʧʦʯʠʥʢʫ ʚ ʨʽʚʥʠʥʥʽʡ ʯʘʩʪʠʥʽ ʋʢʨʘʾʥʠ ʩʢʣʘ-

ʣʠʩʷ ʥʘ ʚʫʟʴʢʽʡ (ʜʦ 40 ʢʤ) ʧʨʠʤʦʨʩʴʢʽʡ ʩʤʫʟʽ, 

ʜʝ ʽ ʟʥʘʭʦʜʷʪʴʩʷ ʦʩʥʦʚʥʽ ʧʨʠʤʦʨʩʴʢʽ ʢʣʽʤʘʪʠʯʥʽ 

ʢʫʨʦʨʪʠ ʩʪʝʧʦʚʦʾ ʟʦʥʠ ʋʢʨʘʥʾʠ, ʧʨʠʜʘʪʥʽ ʜʣʷ 

ʛʝʣʽʦ-, ʘʝʨʦ-, ʪʘʣʘʩʦ- ʪʘ ʢʽʥʝʟʦʪʝʨʘʧʽʾ [9]. ɹʽʣʴ-

ʰʝ ʪʨʝʪʠʥʠ ʪʝʨʠʪʦʨʽʾ (34%) ʋʢʨʘʾʥʠ ʟʘʡʤʘʻ ʣʽ-

ʩʦʩʪʝʧʦʚʘ ʟʦʥʘ. ʂʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʣʽʩʦʩʪʝʧʫ ʻ 

ʢʦʤʬʦʨʪʥʠʤʠ ʪʘ ʩʫʙʢʦʤʬʦʨʪʥʠʤʠ ʜʣʷ ʨʽʟʥʦʧ-

ʣʘʥʦʚʠʭ ʨʝʢʨʝʘʮʽʡʥʠʭ ʟʘʥʷʪʴ ʽ ʚ ʣʽʪʥʽʡ, ʽ ʚ ʟʠ-

ʤʦʚʠʡ ʧʝʨʽʦʜ, ʘʣʝ ʤʘʣʦʧʨʠʜʘʪʥʽ ʜʣʷ ʢʣʽʤʘʪʦʣʽ-

ʢʫʚʘʥʥʷ. ʂʣʽʤʘʪʠʯʥʽ ʢʫʨʦʨʪʠ ʪʘ ʢʫʨʦʨʪʥʽ ʤʽʩʮʝ-

ʚʦʩʪʽ ʟʦʥʠ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʙʣʠʟʴʢʦʩʪʽ ʚʝʣʠʢʠʭ 

ʤʽʩʪ (ʷʢ ʦʪ ʂʦʥʯʘ-ɿʘʩʧʘ, ʇʠʨʦʛʦʚʝ ʚ ʟʦʥʽ ʂʠʻʚʘ, 

ʉʦʩʥʽʚʢʘ - ʏʝʨʢʘʩ), ʜʦʜʘʪʢʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʙʘʣʴʥʝʦʣʦʛʽʯʥʠʭ ʨʝʩʫʨʩʽʚ (ɹʽʣʘ ʎʝʨʢʚʘ), ʚʠʢʦ-

ʨʠʩʪʘʥʥʷ ʩʧʨʠʷʪʣʠʚʠʭ ʤʽʢʨʦʢʣʽʤʘʪʠʯʥʠʭ ʚʣʘʩ-

ʪʠʚʦʩʪʝʡ ʪʝʨʠʪʦʨʽʾ (ɿʘʣʽʱʠʢʠ, ʃʽʱʠʥʽʚʢʘ, ʇʝ-

ʯʝʨʘ) ʪʦʱʦ. 

ʉʧʨʠʷʶʪʴ ʨʦʟʚʠʪʢʫ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ 

ʛʦʩʧʦʜʘʨʩʪʚʘ ʽ ʧʨʠʨʦʜʥʦ-ʘʥʪʦʧʦʛʝʥʥʽ ʨʝʩʫʨʩʠ. 

ʅʘʡʙʽʣʴʰʫ ʧʠʪʦʤʫ ʚʘʛʫ ʪʝʨʠʪʦʨʽʡ ʽ ʦʙ'ʻʢʪʽʚ 

ʧʨʠʨʦʜʥʦ-ʟʘʧʦʚʽʜʥʦʛʦ ʬʦʥʜʫ ʤʘʶʪʴ [5, 11]: 

ʊʝʨʥʦʧʽʣʴʩʴʢʘ, ʍʝʨʩʦʥʩʴʢʘ, ɿʘʢʘʨʧʘʪʩʴʢʘ, ɯʚʘ-

ʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ, ʍʤʝʣʴʥʠʮʴʢʘ ʦʙʣʘʩʪʽ (8-13 %); 

ʉʫʤʩʴʢʘ, ʈʽʚʥʝʥʩʴʢʘ, ʏʝʨʥʽʚʝʮʴʢʘ ʦʙʣʘʩʪʽ (5-7 

%); ʏʝʨʥʽʛʽʚʩʴʢʘ, ʃʴʚʽʚʩʴʢʘ ʦʙʣʘʩʪʽ, ʈʝʩʧʫʙʣʽʢʘ 

ʂʨʠʤ (3-5 %); ɼʦʥʝʮʴʢʘ, ʄʠʢʦʣʘʾʚʩʴʢʘ, ʇʦʣʪʘ-

ʚʩʴʢʘ ʦʙʣʘʩʪʽ (2-3 %); ɺʦʣʠʥʩʴʢʘ, ɾʠʪʦʤʠʨʩʴʢʘ, 

ɿʘʧʦʨʽʟʴʢʘ, ʆʜʝʩʴʢʘ, ʏʝʨʢʘʩʴʢʘ ʦʙʣʘʩʪʽ (1-2 %); 

ɺʽʥʥʠʮʴʢʘ, ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ, ʂʠʾʚʩʴʢʘ, ʂʽʨʦ-

ʚʦʛʨʘʜʩʴʢʘ, ʃʫʛʘʥʩʴʢʘ, ʍʘʨʢʽʚʩʴʢʘ ʦʙʣʘʩʪʽ 

(ʤʝʥʰʝ 1 %).  

ʋʢʨʘʾʥʘ ʤʘʻ ʥʘʡʙʽʣʴʰʽ ʡ ʥʘʡʨʽʟʥʦʤʘʥʽʪʥʽʰʽ 

ʚ ʎʝʥʪʨʘʣʴʥʽʡ ɭʚʨʦʧʽ ʟʘʧʘʩʠ ʨʝʩʫʨʩʽʚ ʜʣʷ ʨʦʟ-

ʚʠʪʢʫ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʣʽʢʫʚʘʥʥʷ, ʭʦʯʘ ʾʭ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝ ʤʦʞʥʘ ʥʘʟʚʘʪʠ ʝʬʝʢʪʠʚʥʠʤ. 

ʅʝʜʦʣʽʢʠ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʾ ʩʧʨʘʚʠ, ʷʢʽ ʟʘ-

ʚʘʞʘʶʪʴ ʫ ʧʨʦʩʫʚʘʥʥʽ ʥʘ ʨʠʥʦʢ ʥʘʮʽʦʥʘʣʴʥʦʾ 

ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʾ ʧʨʦʧʦʟʠʮʽʾ, ʧʦʣʷʛʘʶʪʴ 

ʧʝʨʰ ʟʘ ʚʩʝ ʫ ʟʘʩʪʘʨʽʣʽʡ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʽʡ 

ʙʘʟʽ, ʷʢʘ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʯʘʩʫ, ʥʝʜʦʩʪʘʪ-

ʥʦʩʪʽ ʬʽʥʘʥʩʫʚʘʥʥʷ ʜʝʨʞʘʚʥʠʭ ʟʘʢʣʘʜʽʚ ʪʘ ʥʠ-

ʟʴʢʽʡ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʛʦʩʧʨʦʟʨʘʭʫʥ-

ʢʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ [2, 10]. 

ʅʘʩʣʽʜʢʦʤ ʪʘʢʦʾ ʩʠʪʫʘʮʽʾ ʻ ʟʙʠʪʢʦʚʽʩʪʴ 

ʙʽʣʴʰ ʥʽʞ ʧʦʣʦʚʠʥʠ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʠʭ ʟʘ-

ʢʣʘʜʽʚ. ɺʘʜʠ ʧʝʨʝʙʫʜʦʚʯʦʛʦ ʧʨʦʮʝʩʫ, ʩʢʦʨʦʯʝʥ-

ʥʷ ʢʽʣʴʢʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʧʝʨʩʦʥʘʣʫ, ʚʩʝ ʟʨʦ-

ʩʪʘʶʯʘ ʚʘʨʪʽʩʪʴ ʧʦʩʣʫʛ ʧʨʠ ʥʠʟʴʢʽʡ ʷʢʦʩʪʽ ʦʙ-

ʩʣʫʛʦʚʫʚʘʥʥʷ ʦʙʫʤʦʚʠʣʠ ʩʢʦʨʦʯʝʥʥʷ ʧʦʧʠʪʫ ʪʘ 

ʟʤʝʥʰʝʥʥʷ ʟʘʚʘʥʪʘʞʝʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ. ɿʘʚʘʥ-

ʪʘʞʝʥʽʩʪʴ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʠʭ ʟʘʢʣʘʜʽʚ ʩʪʘʥʦ-

ʚʠʪʴ ʙʣʠʟʴʢʦ 40% (2011ʨ.). ʄʝʨʝʞʘ ʦʟʜʦʨʦʚʯʠʭ 

ʟʘʢʣʘʜʽʚ ʢʨʘʾʥʠ ʥʘʣʽʯʫʻ 2,6 ʪʠʩ. ʧʽʜʧʨʠʻʤʩʪʚ 

[4]. ɼʦ ʤʝʨʝʞʽ ʚʭʦʜʷʪʴ ʩʘʥʘʪʦʨʽʾ ʪʘ ʧʘʥʩʽʦʥʘʪʠ ʟ 

ʣʽʢʫʚʘʥʥʷʤ (2,5%), ʩʘʥʘʪʦʨʽʾ-ʧʨʦʬʽʣʘʢʪʦʨʽʾ 

(1,1%), ʙʫʜʠʥʢʠ, ʧʘʥʩʽʦʥʘʪʠ ʪʘ ʙʘʟʠ ʚʽʜʧʦʯʠʥʢʫ 

(1,4%), ʙʘʟʠ ʪʘ ʽʥʰʽ ʟʘʢʣʘʜʠ (9,4%), ʜʠʪʷʯʽ ʩʘ-

ʥʘʪʦʨʥʽ ʪʘ ʦʟʜʦʨʦʚʯʽ ʟʘʢʣʘʜʠ (85,7% ʚʽʜ ʟʘʛʘʣʴ-

ʥʦʾ ʢʽʣʴʢʦʩʪʽ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʠʭ ʫʩʪʘʥʦʚ) 

(ʨʠʩ. 2). 

ɹʽʣʴʰʽʩʪʴ ʦʟʜʦʨʦʚʯʠʭ ʟʘʢʣʘʜʽʚ ʩʪʘʥʦʚʣʷʪʴ 

ʨʽʟʥʦʤʘʥʽʪʥʽ ʟʘʢʣʘʜʠ ʚʽʜʧʦʯʠʥʢʫ ʧʝʨʝʚʘʞʥʦ 

ʩʝʟʦʥʥʦʾ ʜʽʾ, ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʪʨʠʚʘʣʠʡ ʚʽʜʧʦʯʠ-

ʥʦʢ ʧʨʦʪʷʛʦʤ ʚʽʜʧʫʩʪʢʠ, ʘʣʝ ʟʘ ʢʽʣʴʢʽʩʪʶ ʦʟʜʦ-

ʨʦʚʣʝʥʠʭ (34 %) ʚʦʥʠ ʧʦʩʪʫʧʘʶʪʴʩʷ ʩʘʥʘʪʦʨʽʷʤ 

(39%), ʷʢʽ ʧʨʘʮʶʶʪʴ ʮʽʣʦʨʽʯʥʦ. ʅʘʡʙʽʣʴʰʘ ʢʽ-

ʣʴʢʽʩʪʴ ʨʝʢʨʝʘʥʪʽʚ ʦʟʜʦʨʦʚʣʶʻʪʴʩʷ ʥʘ ʙʘʟʘʭ ʚʽ-

ʜʧʦʯʠʥʢʫ ʚ ʂʨʠʤʫ, ɼʦʥʝʮʴʢʽʡ, ʄʠʢʦʣʘʾʚʩʴʢʽʡ, 

ɿʘʧʦʨʽʟʴʢʽʡ, ʂʠʾʚʩʴʢʽʡ, ʆʜʝʩʴʢʽʡ ʪʘ ʍʝʨʩʦʥʩʴ-

ʢʽʡ ʦʙʣʘʩʪʷʭ [4]. 

ʉʘʥʘʪʦʨʥʘ ʙʘʟʘ ʙʽʣʴʰ ʨʽʚʥʦʤʽʨʥʦ ʨʦʟʧʦʜ̔ -

ʣʝʥʘ ʧʦ ʪʝʨʠʪʦʨʽʾ ʢʨʘʾʥʠ. ʅʘʡʙʽʣʴʰʝ ʟʘʢʣʘʜʽʚ 

ʩʘʥʘʪʦʨʥʦʛʦ ʪʠʧʫ ʩʢʦʥʮʝʥʪʨʦʚʘʥʦ ʫ ʂʨʠʤʫ 

(16,1%), ɼʦʥʝʮʴʢʽʡ (16,1%), ʆʜʝʩʴʢʽʡ (10,5%) 

ʪʘ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ (6,2%), ʘ ʥʘʡʤʝʥʰʝ ʫ ʏʝ-

ʨʥʽʚʝʮʴʢʽʡ (0,5%) ʪʘ ʊʝʨʥʦʧʽʣʴʩʴʢʽʡ (0,6%) ʦʙ-

ʣʘʩʪʷʭ. ʅʘʡʙʽʣʴʰʦʶ ʧʦʧʫʣʷʨʥʽʩʪʶ ʢʦʨʠʩʪʫʶʪʴ-

ʩʷ ʩʘʥʘʪʦʨʥʽ ʟʘʢʣʘʜʠ ʂʨʠʤʫ ʪʘ ʃʴʚʽʚʱʠʥʠ. 

ɿʨʦʩʪʘʥʥʷ ʚʘʨʪʦʩʪʽ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ 

ʣʽʢʫʚʘʥʥʷ ʥʝʛʘʪʠʚʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʥʘ ʟʘʚʘʥʪʘ-

ʞʝʥʦʩʪʽ ʩʘʥʘʪʦʨʽʾʚ: ʯʠʩʝʣʴʥʽʩʪʴ ʦʟʜʦʨʦʚʣʝʥʠʭ 

ʟʤʝʥʰʫʻʪʴʩʷ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʟʤʝʥʰʫʶʪʴʩʷ ʧʨʠ- 
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ʈʠʩ. 2. ʉʪʨʫʢʪʫʨʘ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʋʢʨʘʾʥʠ, 2011 ʨ. (ʧʦʙʫʜʦʚʘʥʦ ʟʘ ʜʘʥʠʤʠ [4]) 

 

ʙʫʪʢʠ, ʭʦʯʘ ʮʝ ʟʤʝʥʰʝʥʥʷ ʡ ʧʦʚʽʣʴʥʝ (ʚ ʩʝʨʝʜ-

ʥʴʦʤʫ 18-20% ʥʘ ʨʽʢ) [2, 4, 10]. ʋ 2010 ʨ. ʧʦʩ-

ʣʫʛʘʤʠ ʩʘʥʘʪʦʨʽʾʚ ʢʨʘʾʥʠ ʩʢʦʨʠʩʪʘʣʠʩʷ 3,1 ʤʣʥ. 

ʦʩʽʙ, ʟ ʷʢʠʭ ʙʽʣʷ 11% - ʽʥʦʟʝʤʥʽ ʛʨʦʤʘʜʷʥʠ, ʙʽ-

ʣʴʰʽʩʪʴ ʷʢʠʭ ʧʨʠʙʫʣʠ ʟ ʩʫʩʽʜʥʽʭ ʢʨʘʾʥ: ʨʦʩʽʥ̫ʠ 

(70,2%), ʙʽʣʦʨʫʩʠ (15,8%), ʤʦʣʜʦʚʘʥʠ (9,8%), 

ʧʦʣʷʢʠ (0,8%), ʣʠʪʦʚʮʽ (0,7%) ʪʘ ʽʥʰʽ. ʅʘʡʙʽ-

ʣʴʰʦʶ ʧʦʧʫʣʷʨʥʽʩʪʶ ʩʝʨʝʜ ʽʥʦʟʝʤʮʽʚ ʢʦʨʠʩʪʫ-

ʶʪʴʩʷ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʽ ʟʘʢʣʘʜʠ ʂʨʠʤʫ 

(71,1%), ʆʜʝʩʴʢʦʾ (12,0%) ʪʘ ʃʴʚʽʚʩʴʢʦʾ ʦʙʣʘʩ-

ʪʝʡ (7,8% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʽʥʦʟʝʤʥʠʭ ʚʽʜ-

ʚʽʜʫʚʘʯʽʚ) [3, 4]. 

ʉʧʝʮʽʘʣʽʟʦʚʘʥʘ ʤʝʨʝʞʘ ʜʠʪʷʯʠʭ ʩʘʥʘʪʦʨ-

ʥʠʭ ʟʘʢʣʘʜʽʚ (ʤʽʩʪʢʽʩʪʶ 26,1 ʪʠʩ. ʣʽʞʦʢ ʟ ʤʦʞ-

ʣʠʚʽʩʪʶ ʨʦʟʛʦʨʪʘʥʥʷ ʚ ʤʽʩʷʮʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʜʦ 35 ʪʠʩ. ʣʽʞʦʢ) ʩʪʘʥʦʚʠʪʴ 

38,5% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʯʠʩʝʣɹʥʦʩʪʽ ʩʘʥʘʪʦʨʽʾʚ ʽ 

ʨʦʟʨʘʭʦʚʘʥʘ ʧʝʨʝʚʘʞʥʦ ʥʘ ʪʨʠʚʘʣʝ ʣʽʢʫʚʘʥʥʷ ʪʘ 

ʦʟʜʦʨʦʚʣʝʥʥʷ ʜʽʪʝʡ ʨʽʟʥʦʛʦ ʚʽʢʫ. ʑʦʨʽʯʥʦ ʚ ʩʘ-

ʥʘʪʦʨʽʷʭ ʦʟʜʦʨʦʚʣʶʶʪʴʩʷ ʧʦʥʘʜ 220 ʪʠʩ. ʜʽʪʝʡ ʽ 

ʙʽʣʴʰʽʩʪʴ ʟ ʥʠʭ ʚ ʩʘʥʘʪʦʨʽʷʭ ʂʨʠʤʫ, ʆʜʝʩʴʢʦʾ, 

ʍʝʨʩʦʥʩʴʢʦʾ, ʂʠʾʚʩʴʢʦʾ ʪʘ ɾʠʪʦʤʠʨʩʴʢʦʾ ʦʙʣʘʩ-

ʪʝʡ. ʑʝ ʧʦʥʘʜ 55 ʪʠʩ. ʜʽʪʝʡ ʱʦʨʽʯʥʦ ʧʨʦʭʦʜʷʪʴ 

ʧʨʦʬʽʣʘʢʪʠʯʥʦ-ʩʘʥʘʪʦʨʥʝ ʣʽʢʫʚʘʥʥʷ ʫ ʧʦʟʘʤʽʩʴ-

ʢʠʭ ʩʘʥʘʪʦʨʥʦ-ʦʟʜʦʨʦʚʯʠʭ ʟʘʢʣʘʜʘʭ, ʷʢʠʭ ʥʘʡ-

ʙʽʣʴʰʝ ʫ ʂʨʠʤʫ, ʂʠʾʚʩʴʢʽʡ, ʆʜʝʩʴʢʽʡ, ɼʦʥʝʮʴ-

ʢʽʡ ʪʘ ʈʽʚʥʝʥʩʴʢʽʡ ʦʙʣʘʩʪʷʭ. 

ʋ 2011 ʨʦʮʽ ʚ ʋʢʨʘʾʥʽ ʜʽʷʣʠ 45 ʢʫʨʦʨʪʽʚ ʟʘ-

ʛʘʣʴʥʦʜʝʨʞʘʚʥʦʛʦ ʪʘ ʤʽʞʥʘʨʦʜʥʦʛʦ ʽ 13 ʢʫʨʦʨ-

ʪʽʚ ʤʽʩʮʝʚʦʛʦ ʟʥʘʯʝʥʥʷ, ʜʝ ʬʫʥʢʮʽʦʥʫʻ 508 ʩʘʥʘ-

ʪʦʨʽʾ ʪʘ ʧʘʥʩʽʦʥʘʪʠ ʟ ʣʽʢʫʚʘʥʥʷʤ ʟʘʛʘʣʴʥʦʶ ʦʜ-

ʥʦʨʘʟʦʚʦʶ ʯʠʩʝʣʴʥʽʩʪʶ ʧʦʥʘʜ 150 ʪʠʩʷʯ ʤʽʩʮʴ 

(ʪʘʙʣʠʮʷ 1). ɯʩʥʫʻ ʪʘʢʦʞ ʧʝʨʝʣʽʢ ʟ 265 ʪʝʨʠʪʦ-

ʨʽʡ, ʟʘʨʝʟʝʨʚʦʚʘʥʠʭ ʜʣʷ ʦʨʛʘʥʽʟʘʮʽʾ ʟʦʥ ʣʽʢʫ-

ʚʘʥʥʷ, ʚʽʜʧʦʯʠʥʢʫ ʪʘ ʪʫʨʠʟʤʫ. ɿʘʛʘʣʴʥʘ ʢʽʣʴ-

ʢʽʩʪʴ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʠʭ ʟʘʢʣʘʜʽʚ ʚ ʋʢʨʘʾʥʽ 

ʩʪʘʥʦʚʠʪʴ ï 20662. ɯʩʥʫʻ ʪʘʢʦʞ 32 ʩʘʥʘʪʦʨʽʾ, 

ʢʦʪʨʽ ʧʽʜʧʦʨʷʜʢʦʚʘʥʽ ʄʆɿ ʋʢʨʘʾʥʠ [3, 4]. ʂʽʣʴ-

ʢʽʩʪʴ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʠʭ ʟʘʢʣʘʜʽʚ ʧʦ ʨʝʛʽʦʥʘʤ 

ʋʢʨʘʾʥʠ ʜʫʞʝ ʨʽʟʥʦʤʘʥʽʪʥʘ. ʅʘʡʙʽʣʴʰʝ ʩʘʥʘʪʦ-

ʨʥʦ-ʢʫʨʦʨʪʥʠʭ ʟʘʢʣʘʜʽʚ ʨʦʟʤʽʱʝʥʦ ʚ ʆʜʝʩʴʢʽʡ, 

ɼʦʥʝʮʴʢʽʡ, ɸʈʂ, ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʽʡ, ʏʝʨʢʘʩʴ-

ʢʽʡ ʪʘ ʇʦʣʪʘʚʩʴʢʽʡ ʦʙʣʘʩʪʷʭ (ʪʘʙʣʠʮʷ 1). 

ʅʘʡʚʠʱʘ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ 

ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʠʤʠ ʟʘʢʣʘʜʘʤʠ ʚ ʨʦʟʨʘʭʫʥʢʫ 

ʥʘ ʯʠʩʝʣʴʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʨʝʛʽʦʥʫ ʤʘʶʪʴ ɸʈʂ, 

ɺʦʣʠʥʩʴʢʘ, ʍʤʝʣʴʥʠʮʴʢʘ, ʏʝʨʢʘʩʴʢʘ, ʇʦʣʪʘʚʩʴ-

ʢʘ ʪʘ ʉʫʤʩʴʢʘ ʦʙʣʘʩʪʽ. ʊʘʢʘ ʩʠʪʫʘʮʽʷ ʩʧʦʩʪʝʨʽ-

ʛʘʻʪʴʩʷ ʟʘ ʨʽʟʥʠʤʠ ʧʨʠʯʠʥʘʤʠ. ʊʘʢ, ʫ ɸʈʂ, ɺʦ-

ʣʠʥʩʴʢʽʡ, ʍʤʝʣʴʥʠʮʴʢʽʡ, ʇʦʣʪʘʚʩʴʢʽʡ ʪʘ ʏʝʨʢʘ-

ʩʴʢʽʡ ʦʙʣʘʩʪʷʭ ʟʥʘʭʦʜʠʪʴʩʷ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʤʽ-

ʥʝʨʘʣʴʥʠʭ ʪʘ ʢʣʽʤʘʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ. ɸ ʚ ʪʘʢʠʭ 

ʦʙʣʘʩʪʷʭ ʷʢ ʉʫʤʩʴʢʘ, ɺʦʣʠʥʩʴʢʘ ʪʘ ʍʤʝʣʴʥʠʮʴ-

ʢʘ ʥʝʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʥʘʩʝʣʝʥʥʷ (ʪʘʙʣʠʮʷ 1). 

ʅʘʡʤʝʥʰ ʟʘʙʝʟʧʝʯʝʥʠʤʠ ʻ ɼʦʥʝʮʴʢʘ, ɼʥʽʧʨʦʧʝ-

ʪʨʦʚʩʴʢʘ, ɿʘʧʦʨʽʟʴʢʘ, ʍʘʨʢʽʚʩʴʢʘ ʪʘ ʃʴʚʽʚʩʴʢʘ 

ʦʙʣʘʩʪʽ, ʘʜʞʝ ʩʘʤʝ ʚ ʮʠʭ ʦʙʣʘʩʪʷʭ ʟʦʩʝʨʝʜʞʝʥʘ 

ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʥʘʩʝʣʝʥʥʷ. 

ʅʘʡʙʽʣʴʰʘ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʩʘʥʘʪʦʨʥʦ-

ʢʫʨʦʨʪʥʠʤʠ ʟʘʢʣʘʜʘʤʠ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ ʫ ʨʦʟ-

ʨʘʭʫʥʢʫ ʥʘ ʧʣʦʱʫ ʪʝʨʠʪʦʨʽʾ ʦʙʣʘʩʪʽ ʩʧʦʩʪʝʨʽ-

ʛʘʶʪʴʩʷ ʫ ɸʈʂ, ɼʦʥʝʮʴʢʽʡ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʽʡ, 

ʏʝʨʢʘʩʴʢʽʡ ʪʘ ʏʝʨʥʚ̔ʝʮʴʢʽʡ ʦʙʣʘʩʪʷʭ. ʎʝ ʤʦʞʥʘ 

ʧʦʷʩʥʠʪʠ ʪʠʤ, ʱʦ ʮʽ ʨʝʛʽʦʥʠ ʜʦʙʨʝ ʟʘʙʝʟʧʝʯʝʥʽ 

ʤʽʥʝʨʘʣʴʥʠʤʠ ʨʝʩʫʨʩʘʤʠ, ʪʘʢʦʞ ʪʫʪ ʨʦʟʪʘʰʦʚʘ-

ʥʘ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʠʭ ʟʘʢʣʘ-

ʜʽʚ ʨʽʟʥʠʭ ʪʠʧʽʚ. ʊʘʢʦʞ ʪʘʢʽ ʦʙʣʘʩʪʽ ʷʢ ʏʝʨʥʽʚʝ-

ʮʴʢʘ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ ʪʘ ɼʦʥʝʮʴʢʘ ʤʘʶʪʴ ʥʝ-

ʟʥʘʯʥʫ ʧʣʦʱʫ ʪʝʨʠʪʦʨʽʾ, ʚʜ̔ʧʦʚʽʜʥʦ ï ʚʠʩʦʢʠʡ 

ʧʦʢʘʟʥʠʢ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ. ʅʘʡʤʝʥʰ ʟʘʙʝʟʧʝʯʝ-

ʥʠʤʠ ʚʠʷʚʠʣʠʩʷ ɾʠʪʦʤʠʨʩʴʢʘ, ʏʝʨʥʽʛʽʚʩʴʢʘ, 

ɿʘʧʦʨʽʟʴʢʘ, ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ, ʍʝʨʩʦʥʩʴʢʘ ʪʘ ʂʠ-

ʾʚʩʴʢʘ ʦʙʣʘʩʪʽ. ʇʝʨʰʽ ʪʨʠ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʽ ʦʜʠ-

ʥʠʮʽ ʤʘʶʪʴ ʥʝʟʥʘʯʥʽ ʤʽʥʝʨʘʣʴʥʽ ʨʝʩʫʨʩʠ, ʘ ʪʘ-

ʢʦʞ ʚʩʽ ʮʽ ʦʙʣʘʩʪʽ ʤʘʶʪʴ ʚʝʣʠʢʫ ʧʣʦʱʫ ʪʝʨʠʪʦ-

ʨʽʾ, ʪʦʤʫ ʡ ʩʢʣʘʣʘʩʷ ʪʘʢʘ ʩʠʪʫʘʮʽʷ.  

ɺʠʩʥʦʚʦʢ. ʈʝʛʽʦʥʠ ʋʢʨʘʾʥʠ ʧʦ ʨʽʟʥʦʤʫ ʟʘ-

ʙʝʟʧʝʯʝʥʽ ʧʨʠʨʦʜʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. ʅʘʡʙʽʣʴʰ 

ʩʧʨʠʷʪʣʠʚʠʤʠ ʫʤʦʚʘʤʠ ʜʣʷ ʨʦʟʚʠʪʢʫ ʩʘʥʘʪʦʨ-

ʥʦ-ʢʫʨʦʨʪʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʤʘʶʪʴ ɸʈʂ, ɿʘʢʘʨ-

ʧʘʪʩʴʢʘ, ʆʜʝʩʢɹʘ, ʃʴʚʽʚʩʴʢʘ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ 

ʪʘ ʇʦʣʪʘʚʩʴʢʘ ʦʙʣʘʩʪʽ. ʊʘʢʦʞ ʟʥʘʯʥʽ ʟʘʧʘʩʠ ʤ-̔ 
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ʊʘʙʣʠʮʷ 1 

ʈʦʟʧʦʜʽʣ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʠʭ ʟʘʢʣʘʜʽʚ ʪʘ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʥʠʤʠ ʟʘ ʨʝʛʽʦʥʘʤʠ ʋʢʨʘʾʥʠ ʫ 2011 ʨʦʮʽ  

(ʧʦʙʫʜʦʚʘʥʦ ʪʘ ʦʙʯʠʩʣʝʥʦ ʟʘ ʜʘʥʠʤʠ [3, 4]) 

 

ʉɸʅɸʊʆʈʅʆ-ʂʋʈʆʈʊʅɯ ɿɸʂʃɸɼʀ ɿʘʙʝʟʧʝʯʝʥʽʩʪʴ 

ʩʘʥʘʪʦʨʥʦ-

ʢʫʨʦʨʪʥʠʤʠ 

ʟʘʢʣʘʜʘʤʠ 

 

 

 

ʚʩʦɹʛʦ 

ʚ ʪʦʤʫ ʯʠʩʣʽ 

ʩʘʥʘʪʦʨʽʾ 

ʪʘ ʧʘʥʩʽʦ-

ʥʘʪʠ ʟ 

ʣʽʢʫʚʘʥʥʷ 

cʘʥʘʪʦʨʽʾ-

ʧʨʦʬʽʣʘʢ-

ʪʦʨʽʾ 

ʙʫʜʠʥʢʠ ʽ 

ʧʘʥʩʽʦʥʘʪʠ  

ʚʽʜʧʦʯʠʥʢʫ 

ʙʘʟʠ ʪʘ 

ʽʥʰʽ 

ʟʘʢʣʘʜʠ 

ʚʽʜʧʦʯʠʥʢʫ 

ʜʠʪʷʯʽ 

ʦʟʜʦʨʦʚʯʽ 

ʪʘʙʦʨʠ 

ʥʘ 

1000 

ʥʘʩʝ-

ʣʝʥʥʷ 

ʥʘ  

1 ʢʤ2 

ʪʝʨʠ-

ʪʦʨʽʾ 

ɸʈʂ 1267 143 2 126 273 723 0,66 0,049 

ɺʽʥʥʠʮʴʢʘ 825 21 6 0 3 795 0,51 0,031 

ɺʦʣʠʥʩʴʢʘ 695 6 3 1 68 617 0,67 0,035 

ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʘ 1130 17 28 3 83 999 0,34 0,035 

ɼʦʥʝʮʴʢʘ 1326 17 40 49 224 996 0,3 0,050 

ɾʠʪʦʤʠʨʩʴʢʘ 528 6 6 0 8 508 0,41 0,018 

ɿʘʢʘʨʧʘʪʩʴʢʘ 629 20 7 1 32 569 0,45 0,045 

ɿʘʧʦʨʽʟʴʢʘ 540 18 17 8 176 321 0,3 0,020 

ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ 804 15 6 3 12 768 0,58 0,058 

ʂʠʾʚʩʴʢʘ 634 13 5 1 62 553 0,37 0,023 

ʂʽʨʦʚʦʛʨʘʜʩʴʢʘ 598 3 3 0 34 558 0,6 0,024 

ʃʫʛʘʥʩʴʢʘ 859 12 22 0 39 786 0,38 0,032 

ʃʴʚʽʚʩʴʢʘ 864 55 8 6 32 763 0,34 0,040 

ʄʠʢʦʣʘʾʚʩʴʢʘ 746 13 6 14 172 541 0,63 0,030 

ʆʜʝʩʴʢʘ 1461 32 9 8 379 1033 0,61 0,044 

ʇʦʣʪʘʚʩʴʢʘ 1028 13 7 2 6 1000 0,7 0,036 

ʈʽʚʥʝʥʩʴʢʘ 537 8 5 0 9 515 0,47 0,027 

ʉʫʤʩʴʢʘ 774 4 4 0 16 750 0,67 0,032 

ʊʝʨʥʦʧʽʣʴʩʴʢʘ 442 10 5 0 3 424 0,41 0,032 

ʍʘʨʢʽʚʩʴʢʘ 965 15 8 2 68 872 0,35 0,031 

ʍʝʨʩʦʥʩʴʢʘ 621 12 7 1 32 569 0,57 0,022 

ʍʤʝʣʴʥʠʮʴʢʘ 885 14 1 0 1 869 0,67 0,043 

ʏʝʨʢʘʩʴʢʘ 1087 9 4 0 48 1026 0,85 0,052 

ʏʝʨʥʽʛʽʚʩʴʢʘ 587 7 3 1 26 550 0,54 0,018 

ʏʝʨʥʽʚʝʮʴʢʘ 563 7 1 46 109 400 0,62 0,070 

ʤ. ʂʠʾʚ 157 16 10 2 20 109 0,06 0,188 

ʤ. ʉʝʚʘʩʪʦʧʦʣʴ 110 2 1 6 12 89 0,29 0,102 

ɺʩʴʦʛʦ 20662 508 224 280 1947 17703 0,66 0,034 

 

ʥʝʨʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʤʘʶʪʴ ʊʝʨʥʦʧʽʣʴʩʴʢʘ, ʍʤʝ-

ʣʴʥʠʮʴʢʘ, ʍʘʨʢʽʚʩʴʢʘ, ʍʝʨʩʦʥʩʴʢʘ ʪʘ ʏʝʨʢʘʩʴʢʘ 

ʦʙʣʘʩʪʽ. ʄʘʡʞʝ ʚʽʜʩʫʪʥʽ ʜʞʝʨʝʣʘ ʤʽʥʝʨʘʣʴʥʠʭ 

ʚʦʜ ʫ ʏʝʨʥʽʛʽʚʩʴʢʽʡ, ɼʦʥʝʮʴʢʽʡ, ɼʥʽʧʨʦʧʝʪʨʦʚ-

ʩʴʢʽʡ, ɾʠʪʦʤʠʨʩʴʢʽʡ ʦʙʣʘʩʪʷʭ. ʅʘʡʙʽʣʴʰ ʟʘʙʝʟ-

ʧʝʯʝʥʠʤʠ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʠʤʠ ʟʘʢʣʘʜʘʤʠ ʻ 

ʪʘʢʽ ʨʝʛʽʦʥʠ ʋʢʨʘʾʥʠ ʷʢ ɸʈʂ, ɺʦʣʠʥʩʴʢʘ, ʍʤʝ-

ʣʴʥʠʮʴʢʘ, ʏʝʨʢʘʩʴʢʘ, ʇʦʣʪʘʚʩʴʢʘ ʪʘ ʉʫʤʩʢɹʘ 

ʦʙʣʘʩʪʽ (ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʥʘʩʝʣʝʥʥʷ), ɸʈʂ, ɼʦ-

ʥʝʮʴʢʘ, ɯʚʘʥʦ-ʌʨʘʥʢʽʚʩʴʢʘ, ʏʝʨʥʽʚʝʮʴʢʘ ʪʘ ʏʝʨ-

ʢʘʩʴʢʘ ʦʙʣʘʩʪʽ (ʚ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʪʝʨʠʪʦʨʽʶ). ʈʦ-

ʟʚʠʪʦʢ ʩʘʥʘʪʦʨʥʦ-ʢʫʨʦʨʪʥʦʾ ʩʧʨʘʚʠ ʚ ʋʢʨʘʾʥʽ 

ʧʦʪʨʝʙʫʻ ʧʽʜʪʨʠʤʢʠ, ʫʟʛʦʜʞʝʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚ 

ʤʝʞʘʭ ʚʩʽʻʾ ʽʥʜʫʩʪʨʽʾ ʪʫʨʠʟʤʫ ʢʨʘʾʥʠ. ʂʫʨʦʨʪʥʦ-

ʣʽʢʫʚʘʣʴʥʠʡ ʪʫʨʠʟʤ ʻ ʦʜʥʠʤ ʟ ʧʨʽʦʨʠʪʝʪʥʠʭ ʥʘ-

ʧʨʷʤʢʽʚ ʨʦʟʚʠʪʢʫ ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʘ ʽʥʦʟʝʤʥʦʛʦ 

ʪʫʨʠʟʤʫ ʚ ʢʨʘʾʥʽ, ʦʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʩʪʘʣʠʭ ʚʠ-

ʜʦʚʠʭ ʪʫʨʠʩʪʠʯʥʠʭ ʨʠʥʢʽʚ [6]. ʅʘʷʚʥʽ ʪʘ ʧʦʪʝʥ-

ʮʽʡʥʽ ʟʘʧʘʩʠ ʣʽʢʫʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ, ʟ ʦʛʣʷʜʫ ʥʘ 

ʾʭ ʷʢʽʩʥʽ ʪʘ ʢʽʣʴʢʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʤʦʞʫʪʴ 
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ʙʫʪʠ ʦʩʥʦʚʦʶ ʩʪʚʦʨʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʪʫʨʠʩʪ-

ʩʴʢʦʛʦ ʧʨʦʜʫʢʪʫ. ɸʣʝ ʽʩʥʫʶʯʘ ʤʘʪʝʨʽʘʣʴʥʦ-

ʪʝʭʥʽʯʥʘ ʙʘʟʘ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ ʢʘʧʽʪʘʣʦʚʢʣʘ-

ʜʝʥʴ ʫ ʨʦʟʚʠʪʦʢ ʪʘ ʨʝʢʦʥʩʪʨʫʢʮʽʶ ʜʽʶʯʠʭ ʢʫʨʦ-

ʨʪʽʚ, ʫ ʨʦʟʚʽʜʢʫ ʪʘ ʦʙʣʘʰʪʫʚʘʥʥʷ ʥʦʚʠʭ ʢʫʨʦʨ-

ʪʽʚ, ʯʦʤʫ ʧʦʚʠʥʥʽ ʩʧʨʠʷʪʠ ʽʥʚʝʩʪʠʮʽʡʥʽ ʧʨʦʝʢ-

ʪʠ, ʨʦʟʨʘʭʦʚʘʥʽ ʥʝ ʪʽʣʴʢʠ ʥʘ ʟʘʨʫʙʽʞʥʦʛʦ, ʘ ʡ ʥʘ 

ʚʽʪʯʠʟʥʷʥʦʛʦ ʽʥʚʝʩʪʦʨʘ [10]. ʇʦʪʨʝʙʫʶʪʴ ʫʚʘʛʠ 

ʧʠʪʘʥʥʷ ʟʘʙʫʜʦʚʠ ʢʫʨʦʨʪʽʚ, ʨʦʟʨʦʙʢʘ ʛʝʥʝʨʘʣʴ-

ʥʠʭ ʧʣʘʥʽʚ ʾʭ ʨʦʟʚʠʪʢʫ, ʝʢʦʥʦʤʽʯʥʝ ʪʘ ʬʽʥʘʥʩʦʚʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ, ʧʨʦʮʝʩʠ ʧʨʠʚʘ-

ʪʠʟʘʮʽʾ [6, 10]. ɼʝʨʞʘʚʥʠʡ ʢʘʜʘʩʪʨ ʧʨʠʨʦʜʥʦ-

ʣ̔ ʢʫʚʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ ʪʘ ʢʫʨʦʨʪʥʠʭ ʪʝʨʠʪʦʨʽʡ 

ʋʢʨʘʾʥʠ, ʩʪʚʦʨʝʥʠʡ ʟ ʤʝʪʦʶ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʠʨʦʜʥʠʭ ʪʝʨʠʪʦʨʽʡ 

ʢʫʨʦʨʪʽʚ ʪʘ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʤʦʞʣʠʚʠʭ ʟʤʽʥ ʧʽʜ 

ʚʧʣʠʚʦʤ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʜʦʟʚʦʣʠʪʴ 

ʩʪʚʦʨʠʪʠ ʽʥʥʦʚʘʮʽʡʥʠʡ ʢʫʨʦʨʪʥʦ-ʣʽʢʫʚʘʣʴʥʠʡ 

ʧʨʦʜʫʢʪ ʥʘ ʦʩʥʦʚʽ ʷʢ ʜʽʶʯʠʭ ʤʘʨʦʢ, ʷʢʽ ʚʞʝ ʟʘ-

ʨʝʢʦʤʝʥʜʫʚʘʣʠ ʩʝʙʝ ʷʢ ʚ ʋʢʨʘʾʥʽ, ʪʘʢ ʽ ʟʘ ʾʾ ʤʝ-

ʞʘʤʠ, ʪʘʢ ʽ ʥʦʚʠʭ ʢʫʨʦʨʪʽʚ (ʟʘ ʚʽʜʧʦʚʽʜʥʦʛʦ ʤʘ-

ʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʽʥʬʦʨʤʘ-

ʮʽʡʥʦ-ʨʝʢʣʘʤʥʦʾ ʧʽʜʪʨʠʤʢʠ), ʧʨʦʩʫʚʘʪʠ ʮʝʡ 

ʧʨʦʜʫʢʪ ʷʢ ʥʘ ʚʽʪʯʠʟʥʷʥʦʤʫ, ʪʘʢ ʽ ʥʘ ʤʽʞʥʘʨʦʜ-

ʥʦʤʫ ʪʫʨʠʩʪʠʯʥʠʭ ʨʠʥʢʘʭ. 
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ʋɼʂ 504.55.054:662 (470.6)           *ɺ.ʀ. ɻʦʣʠʢ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, 

**ʆ.ʅ. ʇʦʣʫʭʠʥ, ʜ.ʧʦʣʠʪ.ʥ., ʧʨʦʬʝʩʩʦʨ, 

**ɸ.ʅ. ʇʝʪʠʥ, ʜ.ʛʝʦʛʨ.ʥ., ʧʨʦʬʝʩʩʦʨ, 

*ʎɻʀ ɺʣʘʜʠʢʘʚʢʘʟʩʢʦʛʦ ʅʎ ʈɸʅ, 

**ɹʝʣʛʦʨʦʜʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʇʆɺʓʐɽʅʀɽ ʂɸʏɽʉʊɺɸ ʕʂʉʇʃʋɸʊɸʎʀʀ ʅɽɼʈ 

 
ʈʘʩʩʤʦʪʨʝʥʳ ʚʦʧʨʦʩʳ ʦʧʪʠʤʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʡ ʧʦʜʟʝʤʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʂʄɸ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʤʝ-

ʞʜʫ ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʜʨ, ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʪʨʫʜʘ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʨʝʜ-

ʧʨʠʷʪʠʷ ʩʫʱʝʩʪʚʫʶʪ ʵʢʚʠʚʘʣʝʥʪʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ, ʷʚʣʷʶʱʠʝʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʧʦʣʥʦʪʦʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝʜʨ. ʇʦ-

ʢʘʟʘʥʦ, ʯʪʦ ʫʤʝʥʴʰʝʥʠʝ ʚʝʣʠʯʠʥʳ ʨʘʟʫʙʦʞʠʚʘʥʠʷ ʚ ʭʦʜʝ ʤʦʜʝʨʥʠʟʘʮʠʷ ʪʨʘʜʠʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʦʙʳʯʠ ʨʫʜ ʷʚʣʷʝʪʩʷ 

ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʭʥʦʣʦʛʠʷ, ʨʘʟʨʘʙʦʪʢʘ, ʤʝʪʘʣʣʠʯʝʩʢʠʝ ʨʫʜʳ, ʨʘʟʫʙʦʞʠʚʘʥʠʝ, ʧʦʪʝʨʠ, ʵʢʦʥʦʤʠʢʘ, ʫʪʠʣʠʟʘʮʠʷ, ʭʚʦ-

ʩʪʳ ʦʙʦʛʘʱʝʥʠʷ, ʵʢʚʠʚʘʣʝʥʪʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ, ʵʢʩʧʣʫʘʪʘʮʠʷ ʥʝʜʨ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɺ.ɯ. ɻʦʣʽʢ, ʆ.ʄ. ʇʦʣʫʭʽʥ, ʆ.ʄ. ʇʻʪʽʥ. ʇɯɼɺʀʑɽʅʅʗ ʗʂʆʉʊɯ ɽʂʉʇʃʋɸʊɸʎɯɰ ʅɸɼʈ. ʈʦʟʛʣʷʥʫʪʦ ʧʠʪʘʥʥʷ ʦʧʪʠ-

ʤʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʡ ʧʽʜʟʝʤʥʦʾ ʨʦʟʨʦʙʢʠ ʨʦʜʦʚʠʱ ʂʄɸ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʽʞ ʷʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʜʨ, ʧʨʦ-

ʜʫʢʪʠʚʥʽʩʪʶ ʧʨʘʮʽ ʡ ʝʢʦʥʦʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʽʩʥʫʶʪʴ ʝʢʚʽʚʘʣʝʥʪʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ, ʱʦ ʻ ʦʩʥʦʚʦʶ ʜʣʷ ʢʝ-

ʨʫʚʘʥʥʷ ʧʦʚʥʦʪʦʶ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘʜʨ. ʇʦʢʘʟʘʥʦ, ʱʦ ʟʤʝʥʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ʨʦʟʫʙʦʞʽʥʥʷ ʚ ʭʦʜʽ ʤʦʜʝʨʥʽʟʘʮʽʷ ʪʨʘʜʠʮʽʡʥʠʭ ʪʝʭ-

ʥʦʣʦʛʽʡ ʚʠʜʦʙʫʪʢʫ ʨʫʜ ʻ ʚʘʞʣʠʚʠʤ ʥʘʧʨʷʤʢʦʤ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʛʽʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʪʝʭʥʦʣʦʛʽʷ, ʨʦʟʨʦʙʢʘ, ʤʝʪʘʣʝʚʽ ʨʫʜʠ, ʨʦʟʫʙʦʞʽʥʥʷ, ʚʪʨʘʪʠ, ʝʢʦʥʦʤʽʢʘ, ʫʪʠʣʽʟʘʮʽʷ, ʭʚʦʩʪʠ ʟʙʘʛʘʯʝʥʥʷ, 

ʝʢʚʽʚʘʣʝʥʪʥʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ, ʝʢʩʧʣʫʘʪʘʮʽʷ ʥʘʜʨ, ʝʬʝʢʪʠʚʥʽʩʪʴ ʚʠʨʦʙʥʠʮʪʚʘ. 

 

ɺʚʝʜʝʥʠʝ 

ɹʝʣʛʦʨʦʜʩʢʘʷ ʦʙʣʘʩʪʴ ʠʛʨʘʝʪ ʚʘʞʥʫʶ ʨʦʣʴ 

ʚ ʨʘʟʨʘʙʦʪʢʝ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʂʫʨʩʢʦʡ ʤʘʛʥʠʪ-

ʥʦʡ ʘʥʦʤʘʣʠʠ (ʂʄɸ), ʚ ʧʨʝʜʝʣʘʭ ʢʦʪʦʨʦʡ ʨʘʟ-

ʚʝʜʘʥʦ 18 ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʞʝʣʝʟʥʳʭ ʨʫʜ ʩ ʟʘʧʘ-

ʩʘʤʠ 850 ʤʣʨʜ ʪ ʞʝʣʝʟʠʩʪʳʭ ʢʚʘʨʮʠʪʦʚ ʠ 80 

ʤʣʨʜ ʪ ʙʦʛʘʪʳʭ ʞʝʣʝʟʥʳʭ ʨʫʜ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 

60% ʟʘʧʘʩʦʚ ʞʝʣʝʟʥʳʭ ʨʫʜ ʈʦʩʩʠʠ ʠʣʠ 20% ʤʠ-

ʨʦʚrʭ[1]. 

ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʞʝʣʝʟʥʦʡ ʨʫʜʳ ʈʦʩʩʠʠ 

ʜʦʙʳʚʘʝʪʩʷ ʥʘ ʛʦʨʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʂʄɸ, ʚ 

ʪʦʤ ʯʠʩʣʝ: ʃʝʙʝʜʠʥʩʢʦʤ, ʉʪʦʡʣʝʥʩʢʦʤ, ʄʠʭʘʡ-

ʣʦʚʩʢʦʤ ɻʆʂʘʭ, ʢʦʤʙʠʥʘʪʝ çʂʄɸʨʫʜʘè, ʗʢʦʚ-

ʣʝʚʩʢʦʤ ʨʫʜʥʠʢʝ, ɹʝʣʛʦʨʦʜʩʢʦʡ ʛʦʨʥʦ-

ʜʦʙʳʚʘʶʱʝʡ ʢʦʤʧʘʥʠʠ.  

ʅʘʨʷʜʫ ʩ ʜʦʙʳʯʝʡ ʙʦʛʘʪʦʡ ʞʝʣʝʟʥʦʡ ʨʫʜʳ 

ʦʩʚʘʠʚʘʶʪʩʷ ʨʝʩʫʨʩʳ ʞʝʣʝʟʠʩʪʳʭ ʢʚʘʨʮʠʪʦʚ. ɺ 

ʉʪʘʨʦʦʩʢʦʣʴʩʢʦʤ ʨʘʡʦʥʝ ʟʘʧʘʩʳ ʙʦʛʘʪʳʭ ʞʝʣʝ-

ʟʥʳʭ ʨʫʜ ʥʘ ʛʣʫʙʠʥʝ ʜʦ 150 ʤ ʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪ-

ʩʷ ʦʪʢʨʳʪʳʤ ʩʧʦʩʦʙʦʤ (ʃʝʙʝʜʠʥʩʢʦʝ, ʖʞʥʦ-

ʃʝʙʝʜʠʥʩʢʦʝ ʠ ʉʪʦʡʣʝʥʩʢʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ). 

ʅʘ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʙʦʣʴʰʦʡ ʛʣʫʙʠʥʝ ʚ ʅʦʚʦʦʩ-

ʢʦʣʴʩʢʦʤ ʞʝʣʝʟʦʨʫʜʥʦʤ ʨʘʡʦʥʝ ʣʦʢʘʣʠʟʫʶʪʩʷ 

ʟʘʧʘʩʳ ʇʦʛʨʦʤʝʮʢʦʛʦ ʠ ʏʝʨʥʷʥʩʢʦʛʦ ʤʝʩʪʦʨʦʞ-

ʜʝʥʠʡ. ʅʦ ʟʘʧʘʩʳ ʙʣʠʞʘʡʰʝʡ ʧʝʨʩʧʝʢʪʠʚʳ ʙʫ-

ʜʫʪ ʨʘʟʨʘʙʘʪʳʚʘʪʴʩʷ ʧʦʜʟʝʤʥʳʤ ʩʧʦʩʦʙʦʤ ʥʘ 

ʛʣʫʙʠʥʘʭ 400-700ʤ.  

ʂʨʦʤʝ ʩʦʙʩʪʚʝʥʥʦ ʞʝʣʝʟʥʳʭ ʨʫʜ ʧʨʝʜʩʪʘʚ-

ʣʷʶʪ ʠʥʪʝʨʝʩ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʙʦʢʩʠʪʦʚ ʚʳʩʦʢʦ-

ʛʦ ʢʘʯʝʩʪʚʘ, ʩʚʷʟʘʥʥʳʝ ʩ ʙʦʛʘʪʳʤʠ ʞʝʣʝʟʥʳʤʠ 

ʨʫʜ ʠ ʞʝʣʝʟʦ - ʘʣʶʤʠʥʠʝʚʳʤʠ ʨʫʜʘʤʠ. ɺʘʞʥʦʡ 

ʦʩʦʙʝʥʥʦʩʪʴʶ ʜʦʙʳʚʘʝʤʳʭ ʨʫʜ ʷʚʣʷʝʪʩʷ ʥʘʣʠ-

ʯʠʝ ʧʨʦʤʳʰʣʝʥʥʳʭ ʢʦʥʮʝʥʪʨʘʮʠʡ ʙʣʘʛʦʨʦʜʥʳʭ 

ʤʝʪʘʣʣʦʚ ʠ ʨʝʜʢʠʭ ʭʠʤʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ: 

ʛʘʣʣʠʷ, ʚʘʥʘʜʠʷ, ʙʦʨʘ, ʣʠʪʠʷ, ʠ ʜʨ. (ʨʠʩ.1). 

ʆʩʚʦʝʥʠʝ ʢʦʤʧʣʝʢʩʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʧʦʜʟʝʤʥʳʤ ʩʧʦʩʦʙʦʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʪʨʘʜʠʮʠ-

ʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʭʝʤ ʜʝʣʘʝʪ ʘʢʪʫʘʣʴʥʦʡ 

ʧʨʦʙʣʝʤʫ ʢʘʯʝʩʪʚʘ ʜʦʙʳʚʘʝʤʦʛʦ ʧʦʜʟʝʤʥʳʤ 

ʩʧʦʩʦʙʦʤ ʩʳʨʴʷ. ʕʪʘ ʧʨʦʙʣʝʤʘ ʩʚʷʟʘʥʘ ʩ ʥʝ ʤʝ-

ʥʝʝ ʚʘʞʥʦʡ ʧʨʦʙʣʝʤʦʡ ʩʦʭʨʘʥʝʥʠʷ ʟʝʤʥʦʡ ʧʦ-

ʚʝʨʭʥʦʩʪʠ ʦʪ ʨʘʟʨʫʰʝʥʠʷ. ʎʝʥʪʨʘʣʴʥʳʡ ʯʝʨʥʦ-

ʟʝʤʥʳʡ ʨʘʡʦʥ ʨʘʩʧʦʣʘʛʘʝʪ ʢʨʫʧʥʳʤ ʟʘʧʘʩʘʤʠ 

ʯʝʨʥʦʟʝʤʥʳʭ ʟʝʤʝʣʴ, ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʥʝ 

ʤʝʥɹhʝʝ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʯʝʤ ʤʝʩʪʦ-

ʨʦʞʜʝʥʠʷ ʞʝʣʝʟʥʳʭ ʨʫʜ. 

ʇʨʦʙʣʝʤʘ ʧʦʧʫʪʥʳʭ ʤʝʪʘʣʣʦʚ 

ɼʘʥʥʳʝ ʦ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʞʝʣʝʟʥʳʭ ʨʫʜ ʚ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʩ ʫʩʣʦʚʠʝʤ ʩʦʭʨʘʥʥʦʩʪʠ ʟʝʤʥʦʡ 

ʧʦʚʝʨʭʥʦʩʪʠ ʧʦʟʚʦʣʷʶʪ ʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʚ ʢʘʯʝ-

ʩʪʚʝ ʦʩʥʦʚʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤʳ 

ʨʘʟʨʘʙʦʪʢʠ ʩ ʟʘʢʣʘʜʢʦʡ ʧʫʩʪʦʪ ʪʚʝʨʜʝʶʱʠʤʠ 

ʩʤʝʩʷʤʠ. ʇʨʠ ʵʪʦʤ ʚʩʝ ʦʩʪʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʠʩ-

ʢʣʶʯʘʶʪʩʷ ʠʟ ʯʠʩʣʘ ʚʦʟʤʦʞʥʳʭ ʢ ʧʨʠʤʝʥʝʥʠʶ 

ʩʠʩʪʝʤ, ʢʘʢ ʥʝ ʦʪʚʝʯʘʶʱʠʝ ʫʩʣʦʚʠʶ ʩʦʭʨʘʥʝ-

ʥʠʷ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ.  

ʕʪʠ ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʠʚʘʶʪ ʚʳʩʦʢʦʝ ʢʘʯʝʩ-

ʪʚʦ ʨʫʜ, ʧʦʣʥʦʪʫ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʝʜʨ ʠ ʚʳʩʦ-

ʢʫʶ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ ʜʦʙʳʯʠ, ʥʦ ʪʨʝʙʫʝʪ 

ʚʳʩʦʢʠʭ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ ʥʘ ʠʟʛʦʪʦʚ-

ʣʝʥʠʝ ʪʚʝʨʜʝʶʱʠʭ ʟʘʢʣʘʜʦʯʥʳʭ ʩʤʝʩʝʡ. 

ʇʦɻʪʦʤʫ ʟʘʩʣʫʞʠʚʘʶʪ ʚʥʠʤʘʥʠʷ ʥʘʧʨʘʚʣʝʥʠʷ 

ʢʦʤʧʝʥʩʘʮʠʠ ʫʚʝʣʠʯʠʚʘʶʱʠʭʩʷ ʨʘʩʭʦʜʦʚ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʫʱʝʨʙʘ ʦʪ ʨʘʟʫʙʦʞʠ-

ʚʘʥʠʷ ʨʫʜ ʠ ʧʦʪʝʨʴ ʚ ʧʨʦʮʝʩʩʝ ʠʟʚʣʝʯʝʥʠʷ ʨʫʜ. 

ʉʪʨʝʤʣʝʥʠʝ ʫʚʝʣʠʯʠʪʴ ʦʙʲʝʤ ʜʦʙʳʯʠ ʨʫʜ 

ʟʘ ʩʯʝʪ ʧʨʠʤʝʥʝʥʠʷ ʤʦʱʥʦʡ ʪʝʭʥʠʢʠ ʠ ʩʨʝʜʩʪʚ 

ʦʪʙʦʡʢʠ ʧʦʪʨʝʙʫʝʪ ʛʝʦʤʝʪʨʠʟʘʮʠʠ ʚʳʝʤʦʯʥʳʭ 

ʧʦʣʝʡ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʨʘʟʫʙʦ-

ʞʠʚʘʥʠʷ. ʂʘʞʫɦ ʝʝʩʷ ʫʤʝʥʴʰʝʥʠʝ ʧʦʪʝʨʴ ʨʫʜ 

ʧʨʠ ʜʦʙʳʯʝ ʙʫʜʝʪ ʢʦʤʧʝʥʩʠʨʦʚʘʥʦ ʫʚʝʣʠʯʝʥʠʝʤ 

ʧʦʪʝʨʴ ʤʝʪʘʣʣʘ ʟʘ ʩʯʝʪ ʚʳʥʦʩʘ ʙʦʛʘ ʪʦʡ ʨʫʜʥʦʡ 

ʤʝʪʘʣʣʦʩʦʜʝʨʞʘʱʝʡ ʬʨʘʢʮʠʠ ʚ ʧʨʦʮʝʩʩʘʭ ʦʙʦ-

ʛʘʱʝʥʠʷ ʨʫʜ. 
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ʈʠʩ. 1. ʉʭʝʤʘ ʟʦʣʦʪʦ-ʧʣʘʪʠʥʦʤʝʪʘʣʣʴʥʳʭ ʨʫʜʦʧʨʦʷʚʣʝʥʠʡ ʚ ʆʩʢʦʣʴʩʢʦʤ ʞʝʣʝʟʦʨʫʜʥʦʤ ʨʘʡʦʥʝ (ʧʦ 

ʏʝʨʥʳʰʦʚʫ ʅ.ʄ.): 1 ð ʦʙʦʷʥʩʢʠʡ ʧʣʫʪʦʥʦ-ʤʝʪʘʤʦʨʬʠʯʝʩʢʠʡ ʢʦʤʧʣʝʢʩ (AR2ob): ʧʣʘʛʠʦʛʥʝʡʩʳ-

ʛʥʝʡʩʳ ʠʥʪʝʥʩʠʚʥʦ ʤʠʛʤʘʪʠʟʠʨʦʚʘʥʥʳʝ; 2 ð ʤʠʭʘʡʣʦʚʩʢʘʷ ʩʚʠʪʘ ʥʝʨʘʩʯʣʝʥʝʥʥʘʷ (AR2mh): ʵʬʬʫ-

ʟʠʚʳ ʦʩʥʦʚʥʦʛʦ, ʩʨʝʜʥʝʛʦ ʩʦʩʪʘʚʘ, ʩʣʘʥʮʳ, ʤʝʪʘʧʝʩʯʘʥʠʢʠ, ʢʚʘʨʮʠʪʳ, ʤʝʪʘʢʦʤʘʪʠʠʪʳ, ʯʘʩʪʦ ʤʠʛʤʘʪʠ-

ʟʠʨʦʚʘʥʥʳʝ; 3 ð ʩʪʦʡʣʝʥʩʢʘʷ ʩʚʠʪʘ (ʂ st): ʩʣʘʥʮʳ ʨʘʟʣʠʯʥʦʛʦ ʩʦʩʪʘʚʘ, ʤʝʪʘʘʣʝʚʨʦʣʠʪʳ, ʤʝʪʘʧʝʩʯʘ-

ʥʠʢʠ, ʢʚʘʨʮʠʪʳ, ʤʝʪʘʛʨʘʚʝʣʠʪʳ, ʢʦʥʛʣʦʤʝʨʘʪʳ ʢʚʘʨʮʝʚʳʝ ʦʣʠʛʦʤʠʢʪʦʚʳʝ; 4 ð ʢʦʨʦʙʢʦʚʩʢʘʷ ʩʚʠʪʘ (ʂ 

ʢʛ): ʞʝʣʝʟʠʩʪʳʝ ʢʚʘʨʮʠʪʳ, ʩʣʘʥʮʳ; 5 ð ʨʦʛʦʚʩʢʘʷ ʩʚʠʪʘ (ʂ rg): ʢʘʨʙʦʥʘʪʥʳʝ, ʢʘʨʙʦʥʘʪʥʦ-ʪʝʨʨʠʛʝʥʥʳʝ 

ʩʣʘʥʮʳ, ʚ ʦʩʥʦʚʘʥʠʠ ð ʢʦʥʛʣʦʤʝʨʘʪʳ ʩ ʦʙʣʦʤʢʘʤʠ ʞʝʣʝʟʠʩʪʳʭ ʢʚʘʨʮʠʪʦʚ; 6 ð ʪʠʤʩʢʘʷ ʩʚʠʪʘ, ʥʠʞ-

ʥʷ̫ ʧʦʜʩʚʠʪʘ (ʂʪ): ʫʛʣʝʨʦʜʠʩʪʳʝ ʪʝʨʨʠʛʝʥʥʦ-ʢʘʨʙʦʥʘʪʥʳʝ ʩʣʘʥʮʳ (1); ʦʨʪʦʩʣʘʥʮʳ ʧʦ ʫʣʴʪʨʘʦʩʥʦʚ-

ʥʳʤ, ʦʩʥʦʚʥʳʤ ʠ ʩʨʝʜʥʠʤ ʵʬʬʫʟʠʚʘʤ (2); 7 ð ʘʪʘʤʘʥʩʢʠʡ ʢʦʤʧʣʝʢʩ (syAR2a): ʛʨʘʥʠʪʳ ʫʤʝʨʝʥʥʦ-

ʱʝʣʦʯʥʳʝ ʧʣʘʛʠʦʢʣʘʟ-ʤʠʢʨʦʢʣʠʥʦʚʳʝ, ʙʠʦʪʠʪʦʚʳʝ, ʙʠʦʪʠʪ-ʘʤʬʠʙʦʣʦʚʳʝ; 8 ð ʩʪʦʡʣʦ-ʥʠʢʦʣʘʝʚʩʢʠʡ 

ʢʦʤʧʣʝʢʩ (ʫʜ.ʜʂ^ʧ): ʛʨʘʥʦʜʠʦʨʠʪʳ, ʜʠʦʨʠʪʳ; 9 ð ʤʘʣʠʥʦʚʩʢʠʡ ʢʦʤʧʣʝʢʩ (ʝʫʂ2ʪ1): ʩʫʱʝʩʪʚʝʥʥʦ ʢʘʣʠ-

ʝʚʳʝ, ʫʤʝʨʝʥʥʦ-ʱʝʣʦʯʥʳʝ, ʙʠʦʪʠʪʦʚʳʝ, ʧʦʨʬʠʨʦʚʠʜʥʳʝ ʧʝʛʤʘʪʦʠʜʥʳʝ; 10 ð ʨʘʟʨʳʚʥʳʝ ʥʘʨʫʰʝʥʠʷ; 

11 ð ʦʩʠ ʘʥʦʤʘʣʠʡ ʧʨʦʚʦʜʠʤʦʩʪʠ ʤʝʥʝʝ 200 ʆʤ/ʤ;12 ð ʫʯʘʩʪʢʠ ʨʫʜʦʧʨʦʷʚʣʝʥʠʡ ʟʦʣʦʪʘ ʠ ʧʣʘʪʠʥʦʠ-

ʜʦʚ: 1 ð ʇʘʥʢʦʚʩʢʠʡ; 2 ð ʂʦʨʦʙʢʦʚʩʢʠʡ; 3 ð ʃʝʙʝʜʠʥʩʢʠʡ; 4 ð ʉʪʦʡʣʝʥʩʢʠʡ 

 

ʕʪʘ ʧʨʦʙʣʝʤʘ ʠʤʝʝʪ ʦʜʠʥ ʠʥʪʝʨʝʩʥʳʡ ʩ 

ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʘʩʧʝʢʪ. 

ʈʝʘʣʠʟʫʝʤʳʝ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʜʣʷ ʠʟʚʣʝʯʝʥʠʷ 

ʤʝʪʘʣʣʦʚ ʨʫʜʳ ʩʦʜʝʨʞʘʪ ʮʝʥʥʳʝ ʧʦʧʫʪʥʳʝ 

ʢʦʤʧʦʥʝʥʪʳ, ʩʫʤʤʘʨʥʘʷ ʩʪʦʠʤʦʩʪʴ ʢʦʪʦʨʳʭ 

ʤʦʞʝʪ ʠ ʧʨʝʚʳʰʘʪʴ ʩʪʦʠʤʦʩʪʴ ʜʦʙʳʚʘʝʤʦʛʦ 

ʞʝʣʝʟʘ. ʊʘʢ, ʚ ʩʦʩʪʘʚ ʤʠʥʝʨʘʣʦʚ ʃʝʙʝʜʠʥʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʚʭʦʜʷʪ: ʢʦʙʘʣʴʪ, ʥʠʢʝʣʴ, ʟʦʣʦʪʦ 

ʩʘʤʦʨʦʜʥʦʝ, ʤʝʜʴ, ʤʳʰʴʷʢ, ʧʘʣʣʘʜʠʡ, ʩʝʨʝʙʨʦ, 

ʩʫʨʴʤʘ, ʧʣʘʪʠʥʘ, ʩʚʠʥʝʮ ʙʝʨʠʣʣʠʡ ʠ ʜʨ.[2].  

ʇʨʦʙʣʝʤʘ ʛʣʫʙʦʢʦʡ ʫʪʠʣʠʟʘʮʠʠ ʭʚʦʩʪʦʚ 

ʧʝʨʝʨʘʙʦʪʢʠ ʜʦʙʳʯʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʜʘʚʥʦ ʧʨʠ-

ʦʙʨʝʣʘ ʩʪʘʪʫʩ ʛʣʦʙʘʣʴʥʦʡ, ʥʦ ʚ ʨʝʛʠʦʥʝ ʂʄɸ 

ʨʘʙʦʪʳ ʧʦ ʛʣʫʙʦʢʦʡ ʫʪʠʣʠʟʘʮʠʠ ʦʪʭʦʜʦʚ ʧʨʦʠ-

ʟʚʦʜʩʪʚʘ ʧʦʢʘ ʥʝ ʚʳʭʦʜʷʪ ʟʘ ʨʘʤʢʠ ʦʙʩʫʞʜʝʥʠʷ 

ʧʝʨʩʧʝʢʪʠʚ ʧʨʝʜʣʘʛʘʝʤʳʭ ʥʘʫʢʦʡ ʪʝʭʥʦʣʦʛʠʡ. 

ʇʝʨʩʧʝʢʪʠʚʳ ʠʟʚʣʝʯʝʥʠʷ ʤʝʪʘʣʣʦʚ ʠʟ ʥʝ-

ʢʦʥʜʠʮʠʦʥʥʦʛʦ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ ʩʚʷʟʳʚʘʶʪ 

ʩ ʨʘʟʚʠʪʠʝʤ ʪʝʭʥʦʣʦʛʠʡ, ʠʩʧʦʣʴʟʫʶʱʠʭ ʬʝʥʦ-

ʤʝʥ ʧʝʨʝʚʦʜʘ ʧʦʣʝʟʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚ ʨʘʩʪ-

ʚʦʨʠʤʳʝ ʩʦʝʜʠʥʝʥʠʷ. ʇʦʣʫʯʘʝʪ ʨʘʟʚʠʪʠʝ ʥʘ-

ʧʨʘʚʣʝʥʠʝ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʤʝʭʘʥʠʯʝʩʢʘʷ ʘʢ-

ʪʠʚʘʮʠʷ ʧʨʦʮʝʩʩʘ ʚʳʱʝʣʘʯʠʚʘʥʠʷ ʢʦʤʙʠʥʠʨʫ-

ʝʪʩʷ ʩ ʭʠʤʠʯʝʩʢʦʡ ʚ ʨʘʤʢʘʭ ʤʝʭʘʥʦʭʠʤʠʯʝʩʢʦʡ 

ʪʝʭʥʦʣʦʛʠʠ, ʘ ʠʟ ʭʚʦʩʪʦʚ ʦʙʦʛʘʱʝʥʠʷ ʤʝʪʘʣʣʠ-

ʯʝʩʢʠʭ ʨʫʜ ʚ ʨʘʩʪʚʦʨ ʤʦʞʝʪ ʙʳʪʴ ʧʝʨʝʚʝʜʝʥʦ ʜʦ 

80% ʨʘʥʝʝ ʪʝʨʷʝʤʦʛʦ ʤʝʪʘʣʣʘ.  

ɻʣʫʙʦʢʘʷ ʫʪʠʣʠʟʘʮʠʷ ʭʚʦʩʪʦʚ ʦʙʦʛʘʱʝʥʠʷ 

ʭʚʦʩʪʦʚ ʥʝʦʙʭʦʜʠʤʘ ʥʝ ʪʦʣʴʢʦ ʧʦ ʧʨʠʯʠʥʝ 

ʠʟʚʣʝʯʝʥʠʷ ʧʦʣʝʟʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʥʦ ʠ ʧʦ ʵʢʦʣʦ-

ʛʠʯʝʩʢʠʤ ʩʦʦʙʨʘʞʝʥʠʷʤ, ʧʦʪʦʤʫ ʯʪʦ ʭʚʦʩʪʳ 

ʛʝʥʝʨʠʨʫʶʪ ʚ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʦʧʘʩʥʳʝ ʞʠ-

ʜʢʠʝ ʠ ʛʘʟʦʚʳʝ ʢʦʤʧʦʥʝʥʪʳ. 

ʋʪʠʣʠʟʘʮʠʷ ʤʝʪʘʣʣʦʩʦʜʝʨʞʘʱʠʭ ʭʚʦʩʪʦʚ 

ʚʦʟʤʦʞʥʘ ʪʦʣʴʢʦ ʧʨʠ ʫʩʣʦʚʠʠ ʠʟʚʣʝʯʝʥʠʷ ʠʟ 

ʥʠʭ ʤʝʪʘʣʣʦʚ ʜʦ ʫʨʦʚʥʷ ʩʘʥʠʪʘʨʥʳʭ ʥʦʨʤ. ʊʘ-

ʢʫʶ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʪʦʣʴʢʦ ʤʝʭʘ-

ʥʦʭʠʤʠʯʝʩʢʘʷ ʧʝʨʝʨʘʙʦʪʢʘ. ɺʘʞʥʳʤ ʜʦʩʪʦʠʥʩ-

ʪʚʦʤ ʫʪʠʣʠʟʘʮʠʠ ʭʚʦʩʪʦʚ ʷʚʣʷʝʪʩʷ ʠʩʢʣʶʯʝʥʠʝ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʠʭ ʭʨʘʥʝʥʠʷ ʥʘ ʟʝʤʥʦʡ ʧʦʚʝʨʭ-

ʥʦʩʪʠ ʩ ʚʦʟʚʨʘʱʝʥʠʝʤ ʟʝʤʣʠ ʚ ʭʦʟʷʡʩʪʚʝʥʥʦʝ 

ʧʦʣʴʟʦʚʘʥʠʝ.  



ɺʽʩʥʠʢ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ˉ 1049  
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ɺ ʈʦʩʩʠʡʩʢʠʭ ʨʝʛʠʦʥʘʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʂʄɸ, 

ʠʤʝʶʪʩʷ ʫʩʣʦʚʠʷ ʜʣʷ ʫʪʠʣʠʟʘʮʠʠ ʤʝʪʘʣʣʦʩʦʜʝ-

ʨʞʘʱʠʭ ʭʚʦʩʪʦʚ ʦʙʦʛʘʱʝʥʠʷ: ʟʘʧʘʩʳ ʪʝʭʥʦʛʝʥ-

ʥʦʛʦ ʩʳʨʴʷ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ ʠ ʢʘʜʨʳ ʜʣʷ ʧʝʨʝ-

ʨʘʙʘʪʳʚʘʶɦ ʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʅʦ ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʤʝʨ ʧʦ ʫʪʠʣʠʟʘʮʠʠ ʧʦʢʘ ʥʝ ʧʨʝʜʧʨʠʥʠʤʘʝʪʩʷ. 

ɺʤʝʩʪʦ ʵʪʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʙʝʩʢʦʥʪʨʦʣʴʥʦʝ 

ʨʘʩʭʠʱʝʥʠʝ ʭʚʦʩʪʦʭʨʘʥʠʣʠʱ ʜʣʷ ʥʫʞʜ ʥʘʩʝʣʝ-

ʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʪʝʥʝʚʦʤ ʙʠʟʥʝʩʝ. ɺ ʨʝ-

ʟʫʣʴʪʘʪʝ ʪʝʨʨʠʪʦʨʠʷ ʨʝʛʠʦʥʘ ʟʘʩʦʨʷʝʪʩʷ ʦʧʘʩ-

ʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʧʝʨʝʨʘʙʦʪʢʠ ʠ ʝʱʝ ʙʦʣʝʝ 

ʫʩʫʛʫʙʣʝ̫ʪ ʩʚʦʡ ʩʪʘʪʫʩ ʨʝʛʠʦʥʘ ʩ ʢʘʪʘʩʪʨʦʬʠʯʝ-

ʩʢʦʡ ʟʘʛʨʷʟʥʝʥʥʦʩʪʴʶ ʭʠʤʠʯʝʩʢʠʤʠ ʧʨʦʜʫʢ-

ʪʘʤʠ. 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʪʘʣʣʦʩʦʜʝʨʞʘʱʠʭ ʦʪʭʦʜʦʚ 

ʙʝʟ ʠʟʚʣʝʯʝʥʠʷ ʤʝʪʘʣʣʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʧʨʦʠʩʭʦ-

ʜʠʪ ʠ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʤʘʩʰʪʘʙʘʭ. ʊʘʢ, ʂʦʨʦʙ-

ʢʦʚʩʢʦʝ ʞʝʣʝʟʦʨʫʜʥʦʝ ʤʝʩʪʦʨʦʞʜʝʥʠʝ ʂʄɸ 

ʦʪʨʘʙʘʪʳʚʘʝʪʩʷ ʧʦʜʟʝʤʥʳʤ ʩʧʦʩʦʙʦʤ ʵʪʘʞʥʦ-

ʢʘʤʝʨʥʦʡ ʩʠʩʪʝʤʦʡ ʨʘʟʨʘʙʦʪʢʠ ʩ ʟʘʢʣʘʜʢʦʡ 

ʭʚʦʩʪʘʤʠ ʦʙʦʛʘʱʝʥʠʷ ʦʙʦʛʘʪʠʪʝʣʴʥʦʡ ʬʘʙʨʠʢʠ. 

ɺ ʢʘʤʝʨʳ ʰʘʭʪʳ ʫʣʦʞʝʥʦ ʥʝʩʢʦʣʴʢʦ ʩʦʪʝʥ ʪʳʩ. 

ʪʦʥʥ ʭʚʦʩʪʦʚ, ʘ ʚʩʝʛʦ ʧʣʘʥʠʨʫʝʪʩʷ ʧʦʭʦʨʦʥʠʪʴ ʚ 

24 ʢʘʤʝʨʘʭ 1.5 ʤʣʥ.ʤ3 ʭʚʦʩʪʦʚ ʦʙʦʛʘʱʝʥʠʷ. ʕʪʘ 

ʥʦʚʘʮʠʷ ʥʦʩʠʪ ʥʘʟʚʘʥʠʝ çʫʥʠʢʘʣʴʥʳʡ ʵʢʩʧʝʨʠ-

ʤʝʥʪ ʧʦ ʘʧʨʦʙʠʨʦʚʘʥʠʶ ʚ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʫʩʣʦʚʠʷʭ ʙʝʟʦʪʭʦʜʥʦʡ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʞʝʣʝʟʦʨʫʜʥʦʛʦ ʢʦʥʮʝʥʪʨʘʪʘ ʩ ʧʦʜʟʝʤʥʳʤ ʩʢʣʘ-

ʜʠʨʦʚʘʥʠʝʤ ʥʝʦʙʝʩʰʣʘʤʣʝʥʥʳʭ ʭʚʦʩʪʦʚè. 

ʉʫʤʤʘʨʥʘʷ ʩʪʦʠʤʦʩʪʴ ʧʦʣʝʟʥʳʭ ʵʣʝʤʝʥʪʦʚ, 

ʧʦʜʣʝʞʘʱʠʭ ʟʘʭʦʨʦʥʝʥʠʶ, ʤʦʞʝʪ ʙʳʪʴ ʩʨʘʚʥʠ-

ʤʘ ʩʦ ʩʪʦʠʤʦʩʪʴʶ ʠʟʚʣʝʯʝʥʥʦʛʦ ʞʝʣʝʟʘ. ʇʨʦ-

ʛʥʦʟʥʳʝ ʨʝʩʫʨʩʳ ʟʦʣʦʪʘ, ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ ʪʝ-

ʢʫʱʠʭ ʦʪʭʦʜʘʭ ʯʝʪʳʨʝʭ ɻʆʂ ʂʄɸ, ʩʦʩʪʘʚʣʷʶʪ 

ʥʝ ʤʝʥʝʝ 3 ʪ/ʛʦʜ ʧʨʠ ʚʘʣʦʚʦʤ ʩʦʜʝʨʞʘʥʠʠ 0.5ï

0.6 ʛ/ʪ. ʇʦ ʜʘʥʥʳʤ ʊʫʣʴʩʢʦʛʦ ʬʠʣʠʘʣʘ ʎʅʀɻʈʀ 

ʥʘ ʃʝʙʝʜʠʥʩʢʦʤ, ʄʠʭʘʡʣʦʚʩʢʦʤ ɻʆʂ ʠ ʥʘ ʦʙʦ-

ʛʘʪʠʪʝʣʴʥʦʡ ʬʘʙʨʠʢʝ ʰʘʭʪʳ ʠʤ. ɻʫʙʢʠʥʘ ʚ ʝʜʠ-

ʥʠʯʥʳʭ ʧʨʦʙʘʭ ʩʦʜʝʨʞʘʥʠʝ ʟʦʣʦʪʘ ʜʦʩʪʠʛʘʝʪ 9 

ʛ/ʪ. ʈʘʥʦ ʠʣʠ ʧʦʟʜʥʦ ʪʝʭʥʦʣʦʛʠʷ ʠʟʚʣʝʯʝʥʠʷ 

ʚʩʝʭ ʤʝʪʘʣʣʦʚ ʧʦʷʚʠʪʩʷ ʠ ʙʫʜʝʪ ʨʝʥʪʘʙʝʣʴʥʦʡ, 

ʧʦʵʪʦʤʫ ʭʚʦʩʪʳ ʦʙʦʛʘʱʝʥʠʷ ʜʦʣʞʥʳ ʭʨʘʥʠʪʩɹʷ 

ʢʘʢ ʩʳʨʴʝ ʜʣʷ ʧʦʪʦʤʢʦʚ. 

ʉʯʠʪʘʝʪʩʷ ʦʙʱʝʧʨʠʟʥʘʥʥʳʤ, ʯʪʦ: 

- ʢʦʤʧʣʝʢʩʥʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʭʚʦʩʪʦʚ ʷʚʣʷʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʡ ʟʘʜʘʯʝʡ;  

-ʢʦʤʧʣʝʢʩʥʘʷ ʧʝʨʝʨʘʙʦʪʢʘ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʝ-

ʰʝʥʠʶ ʧʨʦʙʣʝʤ ʵʥʝʨʛʦʩʙʝʨʝʞʝʥʠʷ; 

- ʚ ʨʝʛʠʦʥʝ ʩʣʦʞʠʣʠʩʴ ʫʩʣʦʚʠʷ ʜʣʷ ʦʩʚʦʝʥʠʷ 

ʪʝʭʥʦʣʦʛʠʡ ʢʦʤʧʣʝʢʩʥʦʡ ʧʝʨʝʨʘʙʦʪʢʠ; 

- ʨʝʰʝʥʠʝ ʚʦʧʨʦʩʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʫʣʫʯʰʘʝʪ 

ʵʢʦʣʦʛʠʯʝʩʢʫʶ ʦʙʩʪʘʥʦʚʢʫ. 

ʆʜʥʘʢʦ, ʩʝʛʦʜʥʷʰʥʠʝ ʩʦʙʩʪʚʝʥʥʠʢʠ ʠ ʨʫʢʦ-

ʚʦʜʠʪʝʣʠ ʧʨʝʜʧʨʠʷʪʠʡ: 

- ʥʝʨʝʜʢʦ ʥʝ ʩʯʠʪʘʶʪ ʩʝʙʷ ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ 

ʟʘ ʩʦʩʪʦʷʥʠʝ ʭʨʘʥʠʣʠʱ ʭʚʦʩʪʦʚ ʥʘ ʪʦʤ ʦʩʥʦʚʘ-

ʥʠʠ, ʯʪʦ ʧʨʠʦʙʨʝʪʘʣʠ ʪʦʣʴʢʦ ʨʫʜʥʠʢʠ ʠ ʰʘʭʪʳ; 

- ʢʨʠʪʠʯʝʩʢʠ ʦʪʥʦʩʷʪʩʷ ʢ ʧʨʝʜʣʘʛʘʝʤʳʤ ʠʤ 

ʪʝʭʥʦʣʦʛʠʷʤ ʢʘʢ ʫʙʳʪʦʯʥʳʤ; 

- ʥʝ ʨʘʩʭʦʜʫʶʪ ʩʨʝʜʩʪʚ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʪʝʭ-

ʥʦʣʦʛʠʡ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ, ʚʦʟʣʘʛʘʷ ʵʪʦ ʥʘ 

ʠʥʩʪʠʪʫʪʳ ʙʝʟ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠʩʩʣʝʜʦʚʘ-

ʪʝʣɹʩʢʠʭ ʨʘʙʦʪ; 

- ʩʯʠʪʘʶʪ ʚʦʟʤʦʞʥʳʤ ʟʘʥʠʤʘʪʴʩʷ ʫʪʠʣʠ-

ʟʘʮʠʝʡ ʪʦʣʴʢʦ ʥʘ ʚʳʛʦʜʥʳʭ ʜʣʷ ʩʦʙʩʪʚʝʥʥʦʡ 

ʵʢʦʥʦʤʠʢʠ ʫʩʣʦʚʠʷʭ; 

- ʧʨʝʜʧʦʯʠʪʘʶʪ ʧʦʣʫʯʠʪʴ ʧʨʠʙʳʣʴ ʟʘ ʩʯʝʪ 

ʫʚʝʣʠʯʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʝ ʪʨʘʪʷ 

ʩʨʝʜʩʪʚ ʠ ʚʨʝʤʝʥʠ ʥʘ ʨʝʢʫʣʴʪʠʚʘʮʠʶ. 

ɺ ʨʝʛʠʦʥʘʭ ʥʝ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʚʳʧʦʣʥʝʥʠʝ 

ʪʨʝʙʦʚʘʥʠʡ ɿʘʢʦʥʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ "ʆ 

ʥʝʜʨʘʭ", ʩʪʘʪʴʷ 22. çʆʩʥʦʚʥʳʝ ʧʨʘʚʘ ʠ ʦʙʷʟʘʥ-

ʥʦʩʪʠ ʧʦʣʴʟʦʚʘʪʝʣʷ ʥʝʜʨè: 

- ʩʦʙʣʶʜʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, 

ʘ ʪʘʢʞʝ ʫʪʚʝʨʞʜʝʥʥʳʭ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʧʦ-

ʨʜ̫ʢʝ ʩʪʘʥʜʘʨʪʦʚ ʧʦ ʪʝʭʥʦʣʦʛʠʠ ʚʝʜʝʥʠʷ ʨʘʙʦʪ, 

ʩʚʷʟʘʥʥʳʭ ʩ ʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʜʨʘʤʠ, ʠ ʧʨʠ ʧʝʨ-

ʚʠʯʥʦʡ ʧʝʨʝʨʘʙʦʪʢʝ ʤʠʥʝʨʘʣʴʥʦʛʦ ʩʳʨʴʷ; 

- ʩʦʙʣʶʜʝʥʠʝ ʫʪʚʝʨʞʜʝʥʥʳʭ ʚ ʫʩʪʘʥʦʚʣʝʥ-

ʥʦʤ ʧʦʨʷʜʢʝ ʩʪʘʥʜʘʨʪʦʚ, ʨʝʛʣʘʤʝʥʪʠʨʫʶʱʠʭ 

ʫʩʣʦʚʠʷ ʦʭʨʘʥʳ ʥʝʜʨ, ʘʪʤʦʩʬʝʨʥʦʛʦ ʚʦʟʜʫʭʘ, 

ʟʝʤʝʣʴ, ʣʝʩʦʚ, ʚʦʜ, ʘ ʪʘʢʞʝ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝ-

ʥʠʡ ʦʪ ʚʨʝʜʥʦʛʦ ʚʣʠʷʥʠʷ ʨʘʙʦʪ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʧʦʣʴʟʦʚʘʥʠʝʤ ʥʝʜʨʘʤʠ; 

 - ʧʨʠʚʝʜʝʥʠʝ ʫʯʘʩʪʢʦʚ ʟʝʤʣʠ ʠ ʜʨʫʛʠʭ 

ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʥʘʨʫʰʝʥʥʳʭ ʧʨʠ ʧʦʣʴʟʦ-

ʚʘʥʠʠ ʥʝʜʨʘʤʠ, ʚ ʩʦʩʪʦʷʥʠʝ, ʧʨʠʛʦʜʥʦʝ ʜʣʷ ʠʭ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 

ɼʦʙʳʯʘ ʠ ʧʝʨʝʨʘʙʦʪʢʘ ʤʠʥʝʨʘʣʴʥʳʭ ʨʝʩʫʨ-

ʩʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʩʚʝʨʭʥʦʨʤʘ-

ʪʠʚʥʳʭ ʦʪʭʦʜʦʚ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʫʩʪʘʨʝʚʰʠʭ 

ʪʝʭʥʦʣʦʛʠʡ. ʇʨʠ ʵʪʦʤ ʩʯʠʪʘʝʪʩʷ ʥʦʨʤʘʣʴʥʳʤ, 

ʯʪʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ ʧʨʝʞʜʝʚʨʝʤʝʥʥʘʷ ʩʤʝʨʪʴ 

ʥʘʩʝʣʝʥʠʷ ʨʝʛʠʦʥʦʚ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʰʪʨʘʬʘʤʠ, 

ʢʦʪʦʨʳʝ ʥʘ ʩʘʤʦʤ ʜʝʣʝ ʩʦʚʝʨʰʝʥʥʦ ʥʝʩʦʧʦʩʪʘ-

ʚʠʤʳ ʧʦ ʚʝʣʠʯʠʥʝ ʩ ʧʦʣʫʯʘʝʤʦʡ ʧʨʠʙʳʣʴʶ ʦʪ 

ʧʦʣʴʟʦʚʘʥʠʷ ʥʝʜʨʘʤʠ.  

ʈʝʛʠʦʥʘʣʴʥʘʷ ʘʜʤʠʥʠʩʪʨʘʮʠʷ ʚ ʣʠʮʝ ɼʝʧʘ-

ʨʪʘʤʝʥʪʘ ʠʥʚʝʩʪʠʮʠʡ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ 

ʥʝ ʤʦʞʝʪ ʧʝʨʝʡʪʠ ʦʪ ʧʦʣʠʪʠʢʠ ʫʚʝʱʝʚʘʥʠʡ ʠ 

ʩʦʛʣʘʩʦʚʘʥʠʷ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʪʨʝʙʦʚʘʥʠʡ ʟʘʢʦ-

ʥʦʜʘʪʝʣʴʩʪʚʘ ʦ ʥʝʜʨʘʭ ʚ ʠʥʪʝʨʝʩʘʭ ʞʠʪʝʣʝʡ ʨʝ-

ʛʠʦʥʦʚ ʢʘʪʘʩʪʨʦʬʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ. 

ʉʠʪʫʘʮʠʷ ʩ ʫʪʠʣʠʟʘʮʠʝʡ ʭʚʦʩʪʦʚ ʨʝʟʢʦ ʦʪ-

ʣʠʯʘʝʪʩʷ ʦʪ ʧʨʘʢʪʠʢʠ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ. ɺ ɻʝʨʤʘ-

ʥʠʠ ʫʪʠʣʠʟʘʮʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʟʘ ʩʯʝʪ 

ʩʨʝʜʩʪʚ, ʦʪʯʠʩʣʷʝʤʳʭ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʤ ʩ ʥʘ-

ʯʘʣʘ ʜʦʙʳʯʠ ʨʝʩʫʨʩʦʚ ʚ ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʟʘʢʦʥʦʤ 

ʧʦʨʷʜʢʝ. ʇʨʠ ʥʘʨʫʰʝʥʠʠ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴ ʣʠh ʘʝʪʩʷ ʣʠʮʝʥʟʠʠ. 

ʂʨʠʪʝʨʠʡ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʜʦʙʳʯʠ ʨʫʜ 

ʇʨʠ ʫʤʝʥʴʰʝʥʠʠ ʟʘʧʘʩʦʚ ʤʝʩʪʦʨʦʞʜʝʥʠʡ, 

ʫʜʦʚʣʝʪʚʦʨʷʶʱʠʭ ʚʦʟʤʦʞʥʦʩʪʷʤ ʩʝʛʦʜʥʷʰʥʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʨʘʟʨʘʙʦʪʢʠ, ʦʙʦʩʪʨʷʝʪʩʷ ʧʨʦʙʣʝʤʘ 
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ʩʥʠʞʝʥʠʷ ʦʙʲʝʤʘ ʜʦʙʳʯʠ ʥʝ ʩʦʜʝʨʞʘʱʝʛʦ ʧʦ-

ʣʝʟʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʩʳʨʴʷ. 

ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʪʨʝʙʫʝʪ ʢʦʥʢʨʝʪʠʟʘʮʠʠ 

ʢʨʠʪʝʨʠʡ ʦʧʪʠʤʘʣʴʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʨʥʦ-

ʨʫʜʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʡ ʧʨʝʜʩʪʘʚʣʷʝʪ 

ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʧʦʢʘʟʘʪʝʣʝʡ ʥʝ ʪʦʣʴʢʦ ʚ 

ʧʨʦʮʝʩʩʝ ʜʦʙʳʯʠ, ʥʦ ʠ ʚ ʩʬʝʨʝ ʧʝʨʝʨʘʙʦʪʢʠ. 

ʉʫʱʝʩʪʚʝʥʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʧʦʚʳʰʝ-

ʥʠʷ ʢʘʯʝʩʪʚʘ. ʀʟʚʝʩʪʥʦ, ʯʪʦ ʦʙʦʛʘʱʝʥʠʝ ʥʝ ʤʦ-

ʞʝʪ ʢʦʤʧʝʥʩʠʨʦʚʘʪʴ ʧʦʚʳʰʝʥʠʝ ʨʘʟʫʙʦʞʠʚʘ-

ʥʠʷ ʧʨʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ ʜʦʙʳʯʥʳʭ ʨʘʙʦʪ [3]. 

ʃʫʯʰʠʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʪʦʤʫ ʷʚʣʷʝʪʩʷ ʥʝʫʢ-

ʣʦʥʥʦʝ ʥʘʢʦʧʣʝʥʠʝ ʭʚʦʩʪʦʚ ʦʙʦʛʘʱʝʥʠʷ ʠ ʤʝ-

ʪʘʣʣʫʨʛʠʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʪʝʭʥʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʦʙʦʛʘʱʝʥʠʷ.  

ʆʧʪʠʤʠʟʘʮʠʶ ʧʘʨʘʤʝʪʨʦʚ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʛʦʨʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ, ʩʠʩʪʝʤ ʨʘ-

ʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʠ ʜʨʫʛʠʭ ʵʣʝʤʝʥʪʦʚ 

ʛʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʩʫʱʝʩʪʚʣʷʶʪ ʠʟ ʫʩʣʦ-

ʚʠʷ, ʯʪʦ ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʦʧʨʝʜʝ-

ʣʷʝʪʩʷ ʢʦʨʨʝʢʪʥʦʩʪʴʶ ʠʟʚʣʝʯʝʥʠʷ ʟʘʧʘʩʦʚ ʠʟ 

ʥʝʜʨ. 

ʉʥʠʞʝʥʠʝ ʦʙʲʝʤʦʚ ʛʦʨʥʦʡ ʤʘʩʩʳ ʫʤʝʥʴ-

ʰʘʝʪ çʟʝʤʣʝʝʤʢʦʩʪʴè ʛʦʨʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʧʦʚʳʰʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠ-

ʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʤʠʥʠʤʠʟʠʨʫʝʪ ʚʨʝʜʥʦʝ ʚʣʠ-

ʷʥʠʝ ʛʦʨʥʳʭ ʨʘʙʦʪ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ.  

ʅʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʢʘʯʝʩʪʚʦ ʜʦʙʳʚʘʝ-

ʤʦʛʦ ʩʳʨʴʷ ʦʢʘʟʳʚʘʝʪ ʩʧʦʩʦʙ ʫʧʨʘʚʣʝʥʠʷ ʩʦʩ-

ʪʦʷʥʠʝʤ ʨʫʜʦʚʤʝʱʘʶʱʝʛʦ ʤʘʩʩʠʚʘ, ʢʦʪʦʨʳʡ 

ʧʨʘʢʪʠʯʝʩʢʠ ʦʧʨʝʜʝʣʷʝʪ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘ-

ʪʝʣʠ ʧʨʦʮʝʩʩʘ ʜʦʙʳʯʠ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ: 

ʧʦʪʝʨʠ ʠ ʨʘʟʫʙʦʞʠʚʘʥʠʝ. ʂʨʠʪʝʨʠʝʤ ʦʧʪʠʤʘʣʴ-

ʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʩʦʩʪʦʥ̫ʠʝʤ ʨʫʜʦʚʤʝʱʘʶʱʝʛʦ 

ʤʘʩʩʠʚʘ ʷʚʣʷʶʪʩʷ ʟʘʪʨʘʪʳ ʥʘ ʜʦʙʳʯʫ ʨʫʜʳ ʩ 

ʫʯʝʪʦʤ ʫʱʝʨʙʘ ʦʪ ʧʦʪʝʨʴ ʠ ʨʘʟʫʙʦʞʠʚʘʥʠʷ [4].  

 

ʈʠʩ. 2. ɹʣʦʢ-ʩʭʝʤʘ ʚʳʙʦʨʘ ʩʠʩʪʝʤʳ ʨʘʟʨʘʙʦʪʢʠ: kʫʧʨ ïʢʦʵʬʬʠʮʠʝʥʪ ʫʧʨʦʯʥʝʥʠʷ ʤʘʩʩʠʚʘ, ʜʦʣʠ ʝʜ.; 

í
1
s , 

ç
1
s  ï ʥʦʨʤʘʪʠʚʥʘʷ ʠ ʬʘʢʪʠʯʝʩʢʘʷ ʧʨʦʯʥʦʩʪʴ ʟʘʢʣʘʜʢʠ, ʄʇʘ; ʈʆʌïʨʘʜʠʦʤʝʪʨʠʯʝʩʢʘʷ ʦʙʦʛʘʪʠ-

ʪʝʣʴʥʘʷ ʬʘʙʨʠʢʘ; ɻʄɿïʛʠʜʨʦʤʝʪʘʣʣʫʨʛʠʯʝʩʢʠʡ ʟʘʚʦʜ, ɿʥ ïʟʘʪʨʘʪʳ ʥʘ ʟʘʱʠʪʫ ʥʘʩʝʣʝʥʠʷ ʚ ʟʦʥʝ ʚʣʠʷ-

ʥʠʷ ʛʦʨʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʜʝʥ.ʝʜ.; ʇʽ ïʧʨʠʙʳʣʴ ʦʪ ʦʩʚʦʝʥʠʷ ʟʘʧʘʩʦʚ ʨʫʜʳ. 
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ʇʨʠ ʚʩʝʤ ʨʘʟʣʠʯʠʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘ-

ʪʝʣʝʡ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʤʝʞʜʫ ʪʝʭʥʦ-

ʣʦʛʠʯʝʩʢʠʤʠ, ʢʘʯʝʩʪʚʝʥʥʳʤʠ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠ-

ʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʪʝʭʥʦʣʦʛʠʠ ʜʦʙʳʯʠ ʠʤʝʶʪʩʷ 

ʢʦʨʨʝʣʷʪʠʚʥʳʝ ʩʚʷʟʠ. 

ʊʘʢ, ʜʣʷ ʫʩʣʦʚʠʡ ʧʦʣʠʤʝʪʘʣʣʠʯʝʩʢʦʛʦ 

ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʧʦʪʝʨʠ 1% ʙʘʣʘʥʩʦʚʦʡ ʨʫʜʳ ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʤʝʪʘʣʣʘ 20 ʢʛ/ʪ ʵʢʚʠʚʘʣʝʥʪʥʳ [5]: 

- 5,2% ʨʘʟʫʙʦʞʠʚʘʥʠʷ ʧʦ ʢʦʥʪʫʨʫ ʙʣʦʢʘ ʩ 

ʩʦʜʝʨʞʘʥʠʝʤ ʤʝʪʘʣʣʘ 10 ʢʛ/ʪ; 

- 16,7% ʨʘʟʫʙʦʞʠʚʘʥʠʷ ʨʫʜʳ ʟʘ ʩʯʝʪ ʧʨʦ-

ʧʣʘʩʪʢʦʚ ʩ ʩʦʜʝʨʞʘʥʠʝʤ 10 ʢʛ/ʪ; 

- 23,6% ʩʥʠʞʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʪʨʫʜʘ ʥʘ ʦʯʠʩʪʥʳʭ ʨʘʙʦʪʘʭ; 

- 18,4% ʩʥʠʞʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʙʣʦʢʘ; 

- 14,5% ʩʥʠʞʝʥʠʷ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ 

ʪʨʫʜʘ. 

ʂʦʨʨʝʣʷʮʠʦʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʧʦʪʝ-

ʨʷʤʠ ʨʫʜʳ ʧʨʠ ʜʦʙʳʯʝ, ʨʘʟʫʙʦʞʠʚʘʥʠʝʤ ʨʫʜʳ 

ʧʦʨʦʜʘʤʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʦʯʠʩʪʥʦʡ ʚʳʝʤʢʠ 

ʧʨʠ ʦʜʠʥʘʢʦʚʳʭ ʟʘʪʨʘʪʘʭ ʥʘ ʜʦʙʳʯʫ ʚ ʟʘʚʠʩʠ-

ʤʦʩʪʠ ʦʪ ʩʦʩʪʦʷʥʠʷ ʨʫʜʦʚʤʝʱʘʶʱʝʛʦ ʤʘʩʩʠʚʘ 

ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʚ ʭʦʜʝ ʩʨʘʚʥʝʥʠʷ ʚʘʨʠʘʥʪʦʚ 

ʜʦʙʳʯʠ ʨʫʜ ʧʨʠ ʨʘʟʣʠʯʥʦʤ ʩʧʦʩʦʙʝ ʫʧʨʘʚʣʝʥʠʷ 

ʤʘʩʩʠʚʦʤ. 

ʇʦʪʝʨʠ ʨʫʜ ʠ ʨʘʟʫʙʦʞʠʚʘʥʠʝ ʠʭ ʧʦʨʦʜʦʡ ʚ 

ʧʨʦʮʝʩʩʝ ʜʦʙʳʯʠ ʦʧʨʝʜʝʣʷʶʪ ʧʦʢʘʟʘʪʝʣʠ 

ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʚʘʨʠʘʥʪʦʚ ʜʦʙʳʯʠ ʨʫʜ (ʨʠʩ.2). 

ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʤʦʱʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ 

ʧʦʢʘʟʘʪʝʣʠ ʪʝʭʥʦʣʦʛʠʡ ʧʨʠ ʧʨʦʯʠʭ ʨʘʚʥʳʭ 

ʫʩʣʦʚʠʷʭ ʨʘʟʣʠʯʘʶʪʩʷ ʜʦʣʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ 

ʟʘʢʣʘʜʢʠ ʧʫʩʪʦʪ ʪʚʝʨʜʝʶʱʠʭ ʩʤʝʩʝʡ. 

ʀʟ ʧʨʘʢʪʠʢʠ ʛʦʨʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩʣʝʜʫʝʪ, 

ʯʪʦ ʩʥʠʞʝʥʠʝ ʚʝʣʠʯʠʥʳ ʫʱʝʨʙʘ ʦʪ ʧʦʪʝʨʴ ʨʫʜʳ 

ʠ ʨʘʟʫʙʦʞʠʚʘʥʠʷ ʝʝ ʧʦʨʦʜʘʤʠ ʧʨʠ 

ʥʝʵʬʬʝʢʪʠʚʥʦʤ ʫʧʨʘʚʣʝʥʠʠ ʩʦʩʪʦʷʥʠʝʤ 

ʤʘʩʩʠʚʘ ʢʦʤʧʝʥʩʠʨʫʝʪ ʫʚʝʣʠʯʝʥʠʝ ʟʘʪʨʘʪ ʥʘ 

ʟʘʧʦʣʥʝʥʠʷ ʧʫʩʪʦʪ ʪʚʝʨʜʝʶʱʠʤʠ ʩʤʝʩʷʤʠ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʂʄɸ 

ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʩʪʨʝʤʣʝʥʠʝ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ 

ʩrʨʴʷ ʜʣʷ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʪʚʝʨʜʝʶʱʠʭ ʩʤʝʩʝʡ ʩ 

ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʨʘʜʠʢʘʣʴʥʳʤ ʫʣʫʯʰʝʥʠʝʤ 

ʵʢʦʣʦʛʠʠ ʨʝʛʠʦʥʘ ʟʘ ʩʯʝʪ ʣʠʢʚʠʜʘʮʠʠ ʭʨʘʥʠʣʠʱ 

ʭʚʦʩʪʦʚ ʚʩʪʫʧʘʝʪ ʚ ʥʝʨʘʟʨʝʰʠʤʦʝ ʧʨʦʪʠʚʦʨʝʯʠʝ 

ʩ ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʩʦʦʙʨʘʞʝʥʠʷʤʠ. ɺ ʩʦʩʪʘʚʝ 

ʪʚʝʨʜʝʶʱʠʭ ʩʤʝʩʝʡ ʙʫʜʫʪ ʙʝʟʚʦʟʚʨʘʪʥʦ 

ʧʦʪʝʨʷʥʳ ʮʝʥʥʳʝ ʧʦʣʝʟʥʳʝ ʠʩʢʦʧʘʝʤʳʝ, 

ʠʟʚʣʝʯʝʥʠʝ ʢʦʪʦʨʳʭ ʠʟ ʩʝʛʦʜʥʷʰʥʠʭ ʦʪʭʦʜʦʚ 

ʩʪʘʥʦʚʠʪʩʷ ʚʦʟʤʦʞʥʳʤ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʥʘʧʨʠʤʝʨ, 

ʤʝʭʘʥʦʭʠʤʠʯʝʩʢʦʡ ʘʢʪʠʚʘʮʠʠ (ʨʠʩ. 3) [6]. 

 

ʈʠʩ.3. ʄʝʭʘʥʦʭʠʤʠʯʝʩʢʘʷ ʪʝʭʥʦʣʦʛʠʷ ʠʟʚʣʝʯʝʥʠʷ ʤʝʪʘʣʣʦʚ ʠʟ ʭʚʦʩʪʦʚ 

 

ɿʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʦʜʫʢʮʠʠ ʠʟ ʜʦʙʳʚʘʝʤʦʛʦ ʧʦʣʝʟʥʦʛʦ ʠʩʢʦʧʘʝ-

ʤʦʛʦ: 

,)(

,)(

ä ä

ää

= =

==

-+==

-+==

K

ʅ

K

ʅ

KKK

K

ʅ

ʇʇʇ

K

ʅ

t

tt

t

tt

ttttt

K

t

ʂ

t

t

tt

ttttt

t

tt

ʇ

t

ʇ

t

ʃʂʀɿɿ

ʃʂʀɿɿ

aa

aa

 

ʛʜʝ 
ʇ

tɿ  - ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢ-

ʮʠʠ ʚ t-ʦʤ ʛʦʜʫ, ʨʫʙ; 
ʂ

tɿ - ʟʘʪʨʘʪʳ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʜʫʢʮʠʠ ʚ 

t-ʦʤ ʛʦʜʫ, ʨʫʙ; 

 ï ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʩʢʦʥʪʠʨʦʚʘʥʠʷ; 

ʇt
ʀ  - ʪʝʢʫʱʠʝ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʧʨʦʜʫʢʮʠʠ ʚ t-ʦʤ ʛʦʜʫ ʙʝʟ ʫʯʝʪʘ ʘʤʦʨʪʠ-

ʟʘʮʠʦʥʥʳʭ ʦʪʯʠʩʣʝʥʠʡ ʥʘ ʨʝʥʦʚʘʮʠʶ, ʨʫʙ; 

ʂt
ʀ - ʪʝʢʫʱʠʝ ʟʘʪʨʘʪʳ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʦʜʫʢʮʠʠ ʚ t-ʦʤ ʛʦʜʫ ʙʝʟ ʫʯʝʪʘ ʘʤʦʨʪʠ-

ʟʘʮʠʦʥʥʳʭ ʦʪʯʠʩʣʝʥʠʡ ʥʘ ʨʝʥʦʚʘʮʠʶ, ʨʫʙ; 

ʇt
ʂ  - ʢʘʧʠʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʧʨʦʜʫʢʮʠʠ ʚ t-ʦʤ ʛʦʜʫ, ʨʫʙ; 

ʂt
ʂ - ʢʘʧʠʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʝ ʧʨʦʜʫʢʮʠʠ ʚ t-ʦʤ ʛʦʜʫ, ʨʫʙ; 

ʇt
ʃ  - ʦʩʪʘʪʦʯʥʘʷ ʩʪʦʠʤʦʩʪʴ ʦʩʥʦʚʥʳʭ ʬʦʥ-

ʜʦʚ, ʚʳʙʳʚʘʶʱʠʭ ʚ t-ʦʤ ʛʦʜʫ, ʨʫʙ. ʧʨʠ ʧʨʦʠ-

ʟʚʦʜʩʪʚʝ. 



ɺʽʩʥʠʢ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ˉ 1049  

 - 98 - 

ʂt
ʃ - ʦʩʪʘʪʦʯʥʘʷ ʩʪʦʠʤʦʩʪʴ ʦʩʥʦʚʥʳʭ ʬʦʥ-

ʜʦʚ, ʚʳʙʳʚʘʶʱʠʭ ʚ t-ʦʤ ʛʦʜʫ, ʨʫʙ. ʧʨʠ ʠʩʧʦʣʴ-

ʟʦʚʘʥʠʠ. 

ɽʩʣʠ ʧʦʢʘʟʘʪʝʣʠ ʪʝʭʥʦʣʦʛʠʠ ʛʦʨʥʳʭ ʨʘʙʦʪ 

ʧʦʩʪʦʷʥʥʳ ʚ ʪʝʯʝʥʠʝ ʨʘʩʯʝʪʥʦʛʦ ʧʝʨʠʦʜʘ, ʵʢʦ-

ʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ:  

ɻ ɻ
ʊ

ʈ ʅ

ʈ ɿ
ʕ

ʂ ɽ

-
=

+
, 

ʛʜʝ ʈɻ - ʥʝʠʟʤʝʥʥʘʷ ʧʦ ʛʦʜʘʤ ʨʘʩʯʝʪʥʦʛʦ ʧʝ-

ʨʠʦʜʘ ʩʪʦʠʤʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʪʝʭʥʦʣʦʛʠʠ ʛʦʨʥʳʭ 

ʨʘʙʦʪ, ʚʢʣʶʯʘʶʱʘʷ ʦʩʥʦʚʥʳʝ ʠ ʩʦʧʫʪʩʪʚʫʶʱʠʝ 

ʨʝʟʫʣʴʪʘʪʳ, ʨʫʙ; 

ɿɻ - ʥʝʠʟʤʝʥʥʳʝ ʧʦ ʛʦʜʘʤ ʨʘʩʯʝʪʥʦʛʦ ʧʝʨʠʦ-

ʜʘ ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʨʝʘʣʠʟʘʮʠʶ ʧʨʦ-

ʜʫʢʮʠʠ: 

( )ɻ ʈ ʅɿ ʀ ʂ ɽ ʂ= + + , 

ʛʜʝ ʀ ï ʛʦʜʦʚʳʝ ʠʟʜʝʨʞʢʠ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘ-

ʥʠʠ ʧʨʦʜʫʢʮʠʠ ʙʝʟ ʫʯʝʪʘ ʘʤʦʨʪʠʟʘʮʠʠ ʥʘ ʨʝʥʦ-

ʚʘʮʠʶ; 

ʂʈ - ʥʦʨʤʘ ʨʝʥʦʚʘʮʠʠ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʦʜʫʢʮʠʠ:  

1
(1 )ʩʣ

ʅ
ʈ t

ʅ

ɽ
ʂ

ɽ
-

=
+

, 

ʛʜʝ tʩʣ ï ʩʨʦʢ ʩʣʫʞʙʳ ʩʨʝʜʩʪʚ ʠ ʦʨʫʜʠʡ ʪʨʫ-

ʜʘ; 

ʂ ïʢʘʧʠʪʘʣʴʥʳʝ ʟʘʪʨʘʪʳ ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʦʜʫʢʮʠʠ. 

ʇʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʭʚʦʩʪʦʚ ʦʙʦʛʘʱʝʥʠʷ ʙʝʟ 

ʠʟʚʣʝʯʝʥʠʷ ʠʟ ʥʠʭ ʮʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ:  

( ) ( )ɻ ɻ ʠ ʠ
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ʩ ʟ- - -
=

+
 

ʛʜʝ - ʩʪʦʠʤʦʩʪʴ ʠʟʚʣʝʯʝʥʥʳʭ ʠʟ ʭʚʦʩʪʦʚ 

ʤʝʪʘʣʣʦʚ; 

 ï ʟʘʪʨʘʪʳ ʥʘ ʠʟʚʣʝʯʝʥʠʝ ʤʝʪʘʣʣʦʚ ʠʟ 

ʭʚʦʩʪʦʚ. 

ʂʦʥʮʝʧʮʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ 

ʧʦʜʟʝʤʥʦʡ ʨʘʟʨʘʙʦʪʢʠ 

ʂʦʥʮʝʧʮʠʷ ʦʧʪʠʤʠʟʘʮʠʠ ʪʝʭʥʦʣʦʛʠʠ ʧʦ-

ʜʟʝʤʥʦʡ ʨʘʟʨʘʙʦʪʢʠ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʂʄɸ ʟʘ 

ʩʯʝʪ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʜʦʙʳʚʘʝʤʦʡ ʨʫʜʳ 

ʚʢʣʶʯʘʝʪ ʧʦʣʦʞʝʥʠʷ: 

1. ʄʘʩʩʠʚʳ ʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʨʝʜ-

ʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʩʨʝʜʫ ʩ ʥʝʟʘʢʦʥʦʤʝʨʥʦ ʠʟʤʝ-

ʥʷʶʱʠʤʠʩʷ ʩʚʦʡʩʪʚʘʤʠ, ʚʪʦʨʞʝʥʠʝ ʚ ʢʦʪʦʨʫʶ 

ʫʚʝʣʠʯʠʚʘʝʪ ʧʦʪʝʨʠ ʜʦ 30% ʠ ʨʘʟʫʙʦʞʠʚʘʥʠʝ ʜʦ 

60%.  

2. ʀʥʪʝʥʩʠʬʠʢʘʮʠʷ ʜʦʙʳʯʥʳʭ ʨʘʙʦʪ ʪʨʘ-

ʜʠʮʠʦʥʥʳʤʠ ʪʝʭʥʦʣʦʛʠʷʤʠ ʧʨʠ ʩʥʠʞʝʥʠʠ ʧʦ-

ʢʘʟʘʪʝʣʝʡ ʢʘʯʝʩʪʚʘ ʜʦʙʳʚʘʝʤʳʭ ʨʫʜ ʩʦʧʨʦʚʦʞ-

ʜʘʝʪʩʷ ʫʩʠʣʝʥʠʝʤ ʥʝʛʘʪʠʚʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʟʘ ʩʯʝʪ ʜʘʣʴʥʝʡʰʝʡ ʭʠʤʠ-

ʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

3. ʇʦʧʳʪʢʠ ʫʤʝʥʴʰʠʪʴ ʥʘʛʨʫʟʢʫ ʥʘ ʩʨʝʜʫ 

ʧʫʪʝʤ ʫʪʠʣʠʟʘʮʠʠ ʭʚʦʩʪʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʚ ʩʦʩ-

ʪʘʚʝ ʪʚʝʨʜʝʶʱʠʭ ʩʤʝʩʝʡ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʟ-

ʥʘʥʳ ʫʜʘʯʥʳʤʠ, ʧʦʩʢʦʣʴʢʫ ʷʚʣʷʶʪʩʷ ʩʧʦʩʦʙʦʤ 

ʥʝʦʧʨʘʚʜʘʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʧʦʪʝʨʴ ʮʝʥʥʳʭ ʤʝ-

ʪʘʣʣʦʚ. 

4. ʄʝʞʜʫ ʧʦʪʝʨʷʤʠ ʠ ʨʘʟʫʙʦʞʠʚʘʥʠʝʤ ʨʫʜ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴʶ ʪʨʫʜʘ ʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥ-

ʥʦʡ ʤʦʱʥʦʩʪʴʶ ʧʨʝʜʧʨʠʷʪʠʷ ʩʫʱʝʩʪʚʫʶʪ ʢʦʨ-

ʨʝʣʷʪʠʚʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ, ʷʚʣʷʶʱʠʝʩʷ ʦʩʥʦʚʦʡ 

ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʢʘʯʝʩʪʚʦʤ ʵʢʧʣʫʘʪʘʮʠʠ ʟʘʧʘʩʦʚ 

ʥʝʜʨ. 

5.ʆʧʪʠʤʠʟʘʮʠʷ ʧʦʪʝʨʴ ʠ ʨʘʟʫʙʦʞʠʚʘʥʠʷ ʥʘ 

ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʷʭ ʷʚʣʷʝʪʩʷ 

ʘʣʴʪʝʨʥʘʪʠʚʦʡ ʚʦʚʣʝʯʝʥʠʷ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ 

ʥʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʆʧʪʠʤʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʡ ʧʦʜʟʝʤʥʦʡ ʨʘ-

ʟʨʘʙʦʪʢʠ ʞʝʣʝʟʦʨʫʜʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʂʄɸ 

ʪʨʝʙʫʝʪ ʧʦʩʪʘʥʦʚʢʠ ʢʦʤʧʣʝʢʩʥʳʭ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ, ʦʪʣʠʯʘʶʱʠʭʩʷ ʦʪ ʨʘ-

ʥʝʝ ʠʟʚʝʩʪʥʳʭ ʦʮʝʥʢʦʡ ʚʦʟʤʦʞʥʦʩʪʠ ʠʩʧʦʣʴʟʦ-

ʚʘʥʠʷ ʭʚʦʩʪʦʚ ʧʝʨʝʨʘʙʦʪʢʠ ʨʫʜ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ 

ʩʦʩʪʦʷʥʠʝʤ ʨʫʜʦʚʤʝʱʘʶʱʠʭ ʤʘʩʩʠʚʦʚ ʩ ʩʦʭʨʘ-

ʥʝʥʠʝʤ ʟʝʤʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʢʘʢ ʧʨʠʦʨʠʪʝʪʥʦʛʦ 

ʫʩʣʦʚʠʷ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʘ ʪʘʢʞʝ 

ʧʦʣʫʯʝʥʠʷ ʜʦʧʦʣʥʠʪʝʣʴʥʦʛʦ ʠʩʪʦʯʥʠʢʘ ʩʨʝʜʩʪʚ 

ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʦʚ ʚʳʧʫʩʢʘ ʨʫʜ ʧʨʠ 

ʫʣʫʯʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʥʝʜʨ. 
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ʋɼʂ 911.3                ɺ.ɺ. ɻʨʫʰʢʘ, ʟʜʦʙʫʚʘʯ, 

ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺ.ʅ. ʂʘʨʘʟʽʥʘ 

 

ʉʋʉʇɯʃʔʅʆ-ɻɽʆɻʈɸʌɯʏʅʀʁ ɸʅɸʃɯɿ ʉʆʎɯɸʃʔʅʆ-ɽʂʆʅʆʄɯʏʅʆɻʆ ʈʆɿɺʀʊʂʋ 

ɼʅɯʇʈʆʇɽʊʈʆɺʉʔʂʆɰ ʆɹʃɸʉʊɯ 

 
ɺ ʩʪʘʪʪʽ ʨʦʟʛʣʷʥʫʪʦ ʨʝʟʫʣʴʪʘʪʠ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ, ʚʠʢʦʥʘʥʦʛʦ ʟʘ ʩʫʢʫʧʥʽʩʪʶ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʭʘ-

ʨʘʢʪʝʨʠʟʫʶʪʴ ʨʽʟʥʽ ʩʢʣʘʜʦʚʽ ʩʫʩʧʽʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʨʦʮʝʩʫ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʩʪʘʥ ʨʝʛʽʦʥʘʣʴʥʦʾ ʩʦʮʽʦʛʝʦʩʠʩʪʝʤʠ ʚʠʟʥʘ-

ʯʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤʠ ʬʘʢʪʦʨʘʤʠ: ʩʦʮʽʘʣʴʥʦ-ʜʝʤʦʛʨʘʬʽʯʥʠʤ, ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʤ, ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʽ ʩʤʝʨʪʥʦʩʪʽ. ʇʝʨʰʠʡ 

ʬʘʢʪʦʨ ʤʘʻ ʧʦʟʠʪʠʚʥʝ ʟʥʘʯʝʥʥʷ, ʚʩʽ ʽʥʰʽ ï ʥʝʛʘʪʠʚʥʝ. ʆʩʥʦʚʥʽ ʧʨʦʙʣʝʤʠ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʫ ʧʦʚôʷʟʘʥʽ 

ʟ ʙʝʟʨʦʙʽʪʪʷʤ, ʦʭʦʨʦʥʦʶ ʟʜʦʨʦʚôʷ ʽ ʩʪʘʥʦʤ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʩʦʮʽʦʛʝʦʩʠʩʪʝʤʘ, ʩʫʩʧʽʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʠʡ ʧʨʦʮʝʩ, ʬʘʢʪʦʨʥʠʡ ʘʥʘʣʽʟ, ʬʘʢʪʦʨʠ ʨʦʟʚʠʪʢʫ, ʨʝʛʽʦʥʘʣʴʥʽ 

ʧʨʦʙʣʝʤʠ. 

ɺ.ɺ. ɻʨʫʰʢʘ. ʆɹʑɽʉʊɺɽʅʅʆ-ɻɽʆɻʈɸʌʀʏɽʉʂʀʁ ɸʅɸʃʀɿ ʉʆʎʀɸʃʔʅʆ-ʕʂʆʅʆʄʀʏɽʉʂʆɻʆ ʈɸɿɺʀʊʀʗ 

ɼʅɽʇʈʆʇɽʊʈʆɺʉʂʆʁ ʆɹʃɸʉʊʀ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʠʟʘ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʧʦ ʩʦʚʦʢʫʧ-

ʥʦʩʪʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʨʘʟʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ ʦʙʱʝʩʪʚʝʥʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʧʨʦ-

ʮʝʩʩʘ. ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʦʩʪʦʷʥʠʝ ʩʦʮʠʦʛʝʦʩʠʩʪʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ: ʩʦʮʠʘʣʴʥʦ-ʜʝʤʦʛʨʘʬʠʯʝʩʢʠʤ, 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ, ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʠ ʩʤʝʨʪʥʦʩʪʠ. ʇʝʨʚʳʡ ʬʘʢʪʦʨ ʠʤʝʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʟʥʘʯʝʥʠʝ, ʚʩʝ ʦʩʪʘʣʴʥʳʝ 

ï ʦʪʨʠʮʘʪʝʣʴʥʦʝ. ʆʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ ʩʚʷʟʘʥʳ ʩ ʙʝʟʨʘʙʦʪʠʮʝʡ, ʦʭʨʘʥʦʡ ʟʜʦ-

ʨʦʚʴʷ ʠ ʩʦʩʪʦʷʥʠʝʤ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʦʮʠʦʛʝʦʩʠʩʪʝʤʘ, ʦʙʱʝʩʪʚʝʥʥʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʡ ʧʨʦʮʝʩʩ, ʬʘʢʪʦʨʥʳʡ ʘʥʘʣʠʟ, ʬʘʢʪʦʨʳ ʨʘʟʚʠʪʠʷ, 

ʨʝʛʠʦʥʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ. 

 

ɸʢʪʫʣʴʥʽʩʪʴ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʦ-

ʙʣʝʤʠ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʋʢʨʘʾʥʠ ʥʘ ʧʦʯʘʪʢʫ ʍʍɯ ʩʪʦʨʽʯʯʷ ʧʦʚô̫ ʟʘʥʽ ʟ 

ʥʝʩʧʨʦʤʦʞʥʽʩʪʶ ʫʢʨʘʾʥʩʴʢʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ  ̔

ʚʣʘʜʠ ʝʬʝʢʪʠʚʥʦ  ̔ ʰʚʠʜʢʦ ʧʨʦʚʝʩʪʠ ʨʝʬʦʨʤʠ 

ʚʩʽʭ ʜʝʨʞʘʚʥʠʭ ʽʥʩʪʠʪʫʮʽʡ ʟ ʤʝʪʦʶ ʚʠʭʦʜʫ ʥʘ 

ʻʚʨʦʧʝʡʩʴʢʠʡ ʚʝʢʪʦʨ ʨʦʟʚʠʪʢʫ. ɿʘʩʪʘʨʽʣʘ ʤʘ-

ʪʝʨʽʘʣʴʥʽ ʙʘʟʘ ʚʠʨʦʙʥʠʮʪʚʘ, ʥʝʜʦʣʫʛʽ ʤʝʪʦʜʠ  ̔

ʪʝʭʥʦʣʦʛʽʾ ʫʧʨʘʚʣʽʥʥʷ, ʚʽʜʩʫʪʥʽʩʪʴ ʯʽʪʢʦ ʩʬʦʨ-

ʤʫʣʴʦʚʘʥʦʾ  ̔ʧʽʜʪʨʠʤʫʚʘʥʦʾ ʚʩʽʤ ʩʫʩʧʽʣʴʩʪʚʦʤ 

ʧʨʦʛʨʘʤʠ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ʋʢʨʘʾʥʠ, ʧʦʣʽʪʠʯʥʘ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʪʘ ʽʥʰʽ ʦʟʥʘ-

ʢʠ ʩʫʩʧʽʣʴʥʦʾ ʢʨʠʟʠ ʟʤʫʰʫʶʪʴ ʰʫʢʘʪʠ ʚʠʭʦʜʫ 

ʽʟ ʧʨʦʙʣʝʤʥʦʾ ʩʠʪʫʘʮʽʾ ʥʘ ʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ. 

ɸʣʝ ʥʘ ʮʴʦʤʫ ʰʣʷʭʫ ʚʝʣʠʢʦʶ ʟʘʚʘʜʦʶ  ̒ʥʝʨʽʚ-

ʥʦʤʽʨʥʽʩʪʴ  ̔ ʥʝʦʜʥʘʢʦʚʽʩʪʴ ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʽʚ 

ʋʢʨʘʾʥʠ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʻ ʨʦʟʨʦʙʣʝʥʥ  ʁʻʜʠʥʠʭ 

ʨʝʢʦʤʝʥʜʘʮʽʡ  ̔ʧʽʜʭʦʜʽʚ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨ-

ʩʧʝʢʪʠʚ  ̔ ʤʦʞʣʠʚʦʩʪʝʡ ʾʭ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ. ɹʝʟʫʤʦʚʥʦ, ʧʦʪʨʽʙʥʘ 

ʟʘʛʘʣʴʥʦʥʘʮʽʦʥʘʣʴʥʘ ʧʨʦʛʨʘʤʘ ʩʦʮʽʘʣʴʥʦ-

ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʨʝʛʽʦʥʽʚ, ʚ ʷʢʽʡ ʧʦʚʠʥʥʽ 

ʙʫʪʠ ʚʠʢʣʘʜʝʥʽ ʥʘʫʢʦʚʦ  ʦʙˇʨʫʥʪʦʚʘʥʽ ʦʩʥʦʚʥʽ 

ʧʨʠʥʮʠʧʠ ʧʦʙʫʜʦʚʠ  ̔ ʨʝʘʣʽʟʘʮʽʾ ʜʝʨʞʘʚʥʦʾ 

ʨʝʛʽʦʥʘʣʴʥʦʾ ʧʦʣʽʪʠʢʠ  ̔ʷʢʘ ʤʦʛʣʘ ʙ ʩʪʘʪʠ ʬʫʥ-

ʜʘʤʝʥʪʦʤ ʚʽʜʨʦʜʞʝʥʥʷ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ. ʂʦʥ-

ʢʨʝʪʥʽ ʞ ʟʘʭʦʜʠ ʟ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦ-

ʟʚʠʪʢʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʢʦʞʥʦʛʦ 

ʨʝʛʽʦʥʫ ʽ ʧʦʚʠʥʥʽ ʤʘʪʠ ʥʘʫʢʦʚʝ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʤʧʣʝʢʩʥʠʭ ʨʝʛʽʦʥʘʣʴʥʠʭ ʜʦ-

ʩʣʽʜʞʝʥʴ ʥʘ ʦʩʥʦʚʽ ʩʫʩʧʽʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ 

ʧʜ̔ʭʦʜʫ.  

ɯʟ ʚʠʢʣʘʜʝʥʦʛʦ ʚʠʱʝ ʩʪʘʻ ʟʨʦʟʫʤʽʣʠʤ, ʱʦ 

ʚʠʨʽʰʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʫ ʟʥʘʭʦʜʞʝʥʥʽ ʰʣʷʭʽʚ ʧʦ-

ʜʦʣʘʥʥʷ ʩʫʩʧʽʣʴʥʦʾ ʢʨʠʟʠ ʚ ʋʢʨʘʾʥʽ ʤʘʶʪʴ 

ʨʝʛʽʦʥʘʣʴʥʽ ʩʫʩʧʽʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʥʦʚʽʪʥʽʭ ʤʝʪʦʜʽʚ ʦʪʨʠʤʘʥʥʷ ʽ 

ʦʙʨʦʙʢʠ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ɺʨʘʭʦʚʫʶʯʠ ʧʨʠʨʦʜʥʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 

ʨʝʛʽʦʥʽʚ, ʽʩʪʦʨʽʶ ʾʭʥʴʦʛʦ  ʦʩʚʦʻʥʥʷ ʽ ʟʘʩʝʣʝʥʥʷ, 

ʩʪʘʥ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʛʦʩʧʦ-

ʜʘʨʩʴʢʫ ʩʧʝʮʽʘʣʽʟʘʮʽʶ ʪʘ ʽʥʰʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, 

ʤʝʪʦʜʠʢʘ ʽ ʟʤʽʩʪ ʨʝʛʽʦʥʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʝ 

ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʪʠʩʷ. ɸʣʝ ʦʩʥʦʚʥʠʤʠ ʢʨʠ-

ʪʝʨʽʷʤʠ ʦʮʽʥʢʠ ʩʦʮʽʘʣʴʥʦʛʦ ʩʪʘʥʫ ʨʝʛʽʦʥʽʚ ʧʦ-

ʚʠʥʥʽ ʙʫʪʠ ʽʥʚʘʨʽʘʥʪʥʽ ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ ʞʠʪʪʷ 

ʥʘʩʝʣʝʥʥʷ, ʚʢʣʶʯʘʶʯʠ ʩʪʘʥ ʜʫʭʦʚʥʦʛʦ ʽ ʬʽʟʠʯ-

ʥʦʛʦ ʟʜʦʨʦʚôʷ, ʨʽʚʝʥʴ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʟʘʙʝʟʧʝ-

ʯʝʥʥʷ, ʩʦʮʽʘʣʴʥʦʾ ʙʝʟʧʝʢʠ ʽ ʛʘʨʘʥʪʽʡ, ʩʪʚʦʨʝʥʥʷ 

ʫʤʦʚ ʜʣʷ ʚʩʝʙʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ ʽ ʨʝʘʣʽʟʘʮʽʾ ʦʩʦ-

ʙʠʩʪʦʩʪʽ ʪʦʱʦ. ʋ ʮʴʦʤʫ ʚʽʜʥʦʰʝʥʥʽ ʚʝʣʠʢʦʾ 

ʫʚʘʛʠ ʚʠʤʘʛʘʶʪʴ ʩʪʘʨʦʧʨʦʤʠʩʣʦʚʽ ʨʝʛʽʦʥʠ ʟ 

ʷʩʢʨʘʚʦ ʚʠʨʘʞʝʥʦʶ ʧʨʦʤʠʩʣʦʚʦʶ 

ʩʧʝʮʽʘʣʽʟʘʮʽʻʶ, ʭʘʨʘʢʪʝʨʥʠʤ ʢʦʤʧʣʝʢʩʦʤ ʝʢʦ-

ʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤ, ʚʽʜʥʦʩʥʦ ʚʝʣʠʢʦʶ ʱʽʣʴʥʽʩʪʶ 

ʥʘʩʝʣʝʥʥʷ ʽ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʩʦʮʽʘʣʴʥʠʭ ʥʝʛʘ-

ʨʘʟʜʽʚ. ʆʜʥʠʤ ʟ ʪʘʢʠʭ ʨʝʛʽʦʥʽʚ ʻ ɼʥʽʧʨʦʧʝʪ-

ʨʦʚʩʴʢʘ ʦʙʣʘʩʪʴ, ʷʢʘ ʟʘʡʤʘʻ ʯʽʣʴʥʝ ʤʽʩʮʝ ʚ 

ʋʢʨʘʾʥʽ ʩʝʨʝʜ ʝʢʦʥʦʤʽʯʥʦ ʨʦʟʚʠʥʝʥʠʭ ʨʝʛʽʦʥʽʚ. 

ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚ-

ʥʠʭ ʯʠʥʥʠʢʽʚ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ 

ɼʥʽʧʨʦʧʝʪʨʦʚʱʠʥʠ ʷʢ ʨʝʘʣʽʟʘʮʽʾ ʩʫʩʧʽʣʴʥʦ-

ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʢʦʥʢʨʝʪʥʠʭ ʧʨʠʨʦʜʥʦ-

ʽʩʪʦʨʠʯʥʠʭ ʫʤʦʚʘʭ. 

ɸʥʘʣʽʟ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ. ʅʘ ʪʣʽ 

ʧʨʦʚʝʜʝʥʥʷ ʛʝʦʛʨʘʬʽʯʥʠʭ ʨʝʛʽʦʥʘʣʴʥʠʭ ʜʦ-

ʩʣʽʜʞʝʥʴ ɼʥʽʧʨʦʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʪʽ, ʷʢʽ ʤʘʣʠ 

ʧʝʨʝʚʘʞʥʦ ʛʝʦʝʢʦʣʦʛʽʯʥʫ ʩʧʨʷʤʦʚʘʥʽʩʪʴ, ʩʫʩ-

ʧʽʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʽ ʨʝʛʽʦʥʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʨʦʟʧʦʯʘʣʠʩʷ ʧʦʨʽʚʥʷʥʦ ʥʝʜʘʚʥʦ. ʅʘ ʩʴʦʛʦʜʥʽ 

ʚʽʜʦʤʽ ʢʦʤʧʣʝʢʩʥʽ ʥʘʫʢʦʚʽ ʨʦʙʦʪʠ ʪʘʢʠʭ ʩʦʮʽʦʝ-

ʢʦʥʦʤʛʝʦʛʨʘʬʽʚ, ʷʢ ʅ. ɻʦʨʦʞʘʥʢʽʥʘ (ʚʠʚʯʘʣʘ 

ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʛʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ ʦʩʚʽʪʠ), ɿ. 

ɹʦʡʢʦ (ʜʦʩʣʽʜʞʫʚʘʣʘ ʨʝʛʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ 
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ʬʦʨʤʫʚʘʥʥʷ ʪʨʫʜʦʚʠʭ ʨʝʩʫʨʩʽʚ), ɼ. ʐʠʷʥ 

(ʘʥʘʣʽʟʫʚʘʣʘ ʩʪʘʥ ʦʭʦʨʦʥʠ ʟʜʦʨʦʚôʷ ʽ ʟʘʭʚʦ-

ʨʶʚʘʥʽʩʪʴ ʥʘʩʝʣʝʥʥʷ ʥʘ ʝʢʦʣʦʛʽʯʥʦ ʟʘʣʝʞʥʽ 

ʭʚʦʨʦʙʠ ʥʘ ʂʨʠʚʦʨʽʞʞʽ). ʋ ʚʢʘʟʘʥʠʭ ʜʦ-

ʩʣʽʜʞʝʥʥʷʭ ʚʠʢʦʥʘʥʦ ʜʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʦʢʨʝʤʠʭ 

ʩʢʣʘʜʦʚʠʭ ʩʫʩʧʽʣʴʥʦ-ʛʝʦʛʨʘʬʽʯʥʦʛʦ ʧʨʦʮʝʩʫ, 

ʚʠʷʚʣʝʥʦ ʾʭʥʽ ʨʝʛʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʽ ʟʘʢʦ-

ʥʦʤʽʨʥʦʩʪʽ, ʦʙˇʨʫʥʪʦʚʘʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʟ ʚʜʦʩ-

ʢʦʥʘʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʩʫʩʧʽʣʴʥʠʭ ʽʥʩʪʠʪʫʮʽʡ 

ʪʦʱʦ. ʅʘ ʥʘʰ ʧʦʛʣʷʜ, ʘʢʪʫʘʣʴʥʠʤ ʻ ʙʽʣʴʰ ʟʘ-

ʛʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʫ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯ-

ʥʦʛʦ ʨʦʟʚʠʪʢʫ ɼʥʽʧʨʦʧʝʪʨʦʚʱʠʥʠ, ʷʢʝ ʤʘʣʦ ʙ 

ʚʠʷʚʠʪʠ ʥʘʡʙʽʣʴʰ ʟʘʛʘʣʴʥʽ ʨʝʛʽʦʥʘʣʴʥʽ ʧʨʦʙʣʝ-

ʤʠ ʽ ʟôʷʩʫʚʘʪʠ ʧʝʨʩʧʝʢʪʠʚʠ ʾʭ ʚʠʨʽʰʝʥʥʷ. 

ɺʠʢʣʘʜʝʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ 

ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʮʽʣʴʥʦ ʩʢʦʨʠ-

ʩʪʘʪʠʩʷ ʽʜʝʷʤʠ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ. ʋ ʟʘʛʘʣʴ-

ʥʦʤʫ ʚʠʛʣʷʜʽ ʧʦʩʪʘʥʦʚʢʫ ʟʘʜʘʯʽ ʤʦʞʥʘ ʦʧʠʩʘʪʠ 

ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. 

ʉʪʘʥ ʨʝʛʽʦʥʘʣʴʥʦʾ ʩʦʮʽʦʛʝʦʩʠʩʪʝʤʠ ʭʘʨʘʢ-

ʪʝʨʠʟʫʻʪʴʩʷ ʤʥʦʞʠʥʦʶ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟ-

ʥʠʢʽʚ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʨʽʟʥʽ ʩʢʣʘʜʦʚʽ ʩʦʮʽʦ-

ʛʝʦʧʨʦʮʝʩʫ. ɻʽʧʦʪʝʪʠʯʥʦ ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, 

ʱʦ ʚʩʽ ʮʽ ʩʪʘʪʠʩʪʠʢʠ ʤʘʶʪʴ ʨʽʟʥʝ ʽʥʬʦʨʤʘʮʽʡʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʩʪʘʥ ʩʦʮʽʦʛʝʦ-

ʩʠʩʪʝʤʠ ʷʢ ʨʝʟʫʣʴʪʘʪ ʜʽʾ ʜʝʷʢʦʾ ʚʽʜʥʦʩʥʦ ʥʝʚʝ-

ʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʟʘʛʘʣʴʥʠʭ ʟʦʚʥʽʰʥʽʭ ʽ 

ʚʥʫʪʨʽʰʥʽʭ ʬʘʢʪʦʨʽʚ. ʈʦʟʢʣʘʜʘʶʯʠ ʟʘ ʜʦʧʦʤʦ-

ʛʦʶ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ 

ʜʠʩʧʝʨʩʽʶ (ʤʽʥʣʠʚʽʩʪʴ) ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟ-

ʥʠʢʽʚ, ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʾʭ ʛʨʫʧʫʚʘʥʥʷ ʟ 

ʥʘʡʙʽʣʴʰʠʤʠ ʬʘʢʪʦʨʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʮʽ ʛʨʫʧʠ ʷʢ ʜʽʶʯʽ ʬʘʢ-

ʪʦʨʠ.  

ʋ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʟʘʩʪʦʩʦʚʘʥʦ ʤʝʪʦʜ 

ʛʦʣʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪ ʟ ʚʘʨʽʤʘʢʩʥʠʤ ʦʙʝʨʪʘʥʥʷʤ 

ʬʘʢʪʦʨʽʚ. ɯʥʬʦʨʤʘʮʽʡʥʦʶ ʙʘʟʦʶ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʣʫʛʫʚʘʣʠ ʜʘʥʽ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʩʪʘʪʠʩʪʠʢʠ 

ʋʢʨʘʾʥʠ ʽ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ɼʥʽʧʨʦ-

ʧʝʪʨʦʚʩʴʢʦʾ ʦʙʣʘʩʥʦʾ ʜʝʨʞʘʚʥʦʾ ʘʜʤʽʥʽʩʪʨʘʮʽʾ - 

ʚʩʴʦʛʦ ʙʽʣʴʰʝ 80 ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʽ 

ʩʪʦʩʫʶʪʴʩʷ ʨʽʟʥʠʭ ʩʪʦʨʽʥ ʩʫʩʧʽʣʴʥʦʛʦ ʙʫʪʪʷ 

ʨʘʡʦʥʽʚ ʨʝʛʽʦʥʫ ï ʝʢʦʥʦʤʽʢʠ, ʩʦʮʽʘʣʴʥʠʭ ʩʪʦ-

ʩʫʥʢʽʚ, ʜʝʤʦʛʨʘʬʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʩʪʘʥʫ ʥʘʚʢʦ-

ʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʩʪʘʥʫ ʟʜʦ-

ʨʦʚôʷ ʥʘʩʝʣʝʥʥʷ ʪʦʱʦ ʟʘ 2008 ï 2011 ʨʦʢʠ. ɺ 

ʧʨʦʮʝʩʽ ʦʙʨʦʙʢʠ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʚʽʜʙʫ-

ʚʘʚʩʷ ʚʽʜʙʽʨ ʜʣʷ ʬʘʢʪʦʨʥʦʛʦ ʘʥʘʣʽʟʫ, ʚʠʭʦʜʷʯʠ ʟ 

ʚʠʤʦʛʠ ʚʽʜʩʫʪʥʦʩʪʽ ʫ ʚʠʭʽʜʥʽʡ ʤʘʪʨʠʮʽ ʩʠʣʴʥʠʭ 

ʣʽʥʽʡʥʠʭ ʟʚôʷʟʢʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʦʟʠʪʠʚʥʽʩʪʴ 

ʚʠʟʥʘʯʥʠʢʘ ʢʦʨʝʣʷʮʽʡʥʦʾ ʤʘʪʨʠʮʽ. ɺ ʨʝʟʫʣʴʪʘʪʽ 

ʚʽʜʙʦʨʫ ʢʽʣʴʢʽʩʪʴ ʚʠʭʽʜʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦ-

ʢʘʟʥʠʢʽʚ ʩʢʦʨʦʪʠʣʘʩʷ ʜʦ 40.  

ʇʦʧʝʨʝʜʥʽʡ ʘʥʘʣʽʟ ʚʣʘʩʥʠʭ ʯʠʩʝʣ ʢʦʨʝ-

ʣʷʮʽʡʥʦʾ ʤʘʪʨʠʮʽ ʧʦʢʘʟʘʚ, ʱʦ ʥʘʡʙʽʣʴʰʫ ʯʘʩʪʠ-

ʥʫ ʜʠʩʧʝʨʩʽʾ ʟʫʤʦʚʣʶʶʪʴ 10 ï 12 ʬʘʢʪʦʨʽʚ. ʊʦ-

ʤʫ ʨʦʟʨʘʭʫʥʢʠ ʚʠʢʦʥʫʚʘʣʠʩʷ ʟʘ ʢʽʣʴʢʦʤʘ 

ʚʘʨ̔ʘʥʪʘʤʠ ʩʪʦʩʦʚʥʦ ʢʽʣʴʢʦʩʪʽ ʛʽʧʦʪʝʪʠʯʥʠʭ 

ʬʘʢʪʦʨʽʚ ʚʽʜ 10 ʜʦ 5. ʅʘʡʙʽʣʴʰ ʟʨʫʯʥʠʤ ʜʣʷ 

ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʚʠʷʚʠʚʩʷ ʚʠʙʽʨ 5 ʬʘʢʪʦʨʽʚ, ʪʦʤʫ 

ʥʠʞʯʝ ʦʧʠʩʘʥʦ ʧʦʧʝʨʝʜʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦ-

ʟʨʘʭʫʥʢʽʚ ʟʘ ʚʢʘʟʘʥʠʤ ʚʘʨʽʘʥʪʦʤ. ʅʝʦʙʭʽʜʥʦ 

ʟʘʫʚʘʞʠʪʠ, ʱʦ ʟʘ ʮʠʤ ʚʘʨʽʘʥʪʦʤ ʬʘʢʪʦʨʠ ʧʦʷʩ-

ʥʶʶʪɹ ʙʣʠʟʴʢʦ 60% ʤʽʥʣʠʚʦʩʪʽ ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ. 

ʇʝʨʰʠʡ ʬʘʢʪʦʨ, ʷʢʠʡ ʟʥʽʤʘʻ ʙʣʠʟʴʢʦ 34% 

ʜʠʩʧʝʨʩʽʾ, ʚʢʣʶʯʘʻ ʫ ʧʦʨʷʜʢʫ ʟʤʝʥʰʝʥʥʷ ʬʘʢ-

ʪʦʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʧʝʨʝʚʘʞʥʦ ʜʝʤʦʛʨʘʬʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ (ʧʨʠʨʦʜʥʠʡ ʧʨʠʨʽʩʪ, ʩʘʣʴʜʦ ʤʽʛʨʘʮʽʾ, 

ʢʽʣʴʢʽʩʪʴ ʥʘʩʝʣʝʥʥʷ),  ʢʽʣʴʢʽʩʪʴ ʧʝʥʩʽʦʥʝʨʽʚ ʪʘ 

ʽʥʚʘʣʽʜʽʚ, ʧʦʢʘʟʥʠʢʠ ʞʠʪʣʦʚʠʭ ʫʤʦʚ ʥʘʩʝʣʝʥʥʷ. 

ɿʘ ʟʤʽʩʪʦʤ ʮʝʡ ʬʘʢʪʦʨ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ, ʷʢ 

ʩʦʮʽʘʣʴʥʦ-ʜʝʤʦʛʨʘʬʽʯʥʠʡ.  

ɼʨʫʛʠʡ ʬʘʢʪʦʨ (ʙʣʠʟʴʢʦ 10% ʜʠʩʧʝʨʩʽʾ) 

ʚʢʣʶʯʘʻ ʧʦʢʘʟʥʠʢʠ ʙʝʟʨʦʙʽʪʪʷ, ʢʽʣʴʢʽʩʪʴ ʽ ʩʫʤʠ 

ʩʫʙʩʠʜʽʡ, ʚʠʢʠʜʠ ʚ ʘʪʤʦʩʬʝʨʫ ʚʽʜ ʧʝʨʝʩʫʚʥʠʭ 

ʜʞʝʨʝʣ. ʍʘʨʘʢʪʝʨʥʦ, ʱʦ ʚʩʽ ʧʦʢʘʟʥʠʢʠ ʤʘʶʪʴ 

ʚʽʜôʻʤʥʽ ʬʘʢʪʦʨʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʪʦʙʪʦ, ʮʝʡ 

ʬʘʢʪʦʨ ʫ ʮʽʣʦʤʫ ʤʘʻ ʥʝʛʘʪʠʚʥʝ ʟʥʘʯʝʥʥʷ. 

ɼʽʡʩʥʦ, ʨʽʚʝʥʴ ʙʝʟʨʦʙʽʪʪʷ ʭʘʨʘʢʪʝʨʠʟʫʻ ʢʽʣʴ-

ʢʽʩʪʴ ʧʨʘʮʝʟʜʘʪʥʠʭ ʛʨʦʤʘʜʷʥ, ʚʠʢʣʶʯʝʥʠʭ ʟ 

ʧʨʦʮʝʩʫ ʩʫʩʧʽʣʴʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʽ ʪʦʤʫ ʻ 

ʥʝʛʘʪʠʚʥʠʤ. ʂʽʣʴʢʽʩʪʴ ʩʫʙʩʠʜʽʡ ʚʽʜʦʙʨʘʞʘʻ 

ʯʘʩʪʢʫ ʥʘʩʝʣʝʥʥʷ, ʷʢʝ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʛʨʘʥʽ ʟʫ-

ʙʦʞʽʥʥʷ, ʪʦʤʫ ʪʝʞ ʤʘʻ ʥʝʛʘʪʠʚʥʠʡ ʭʘʨʘʢʪʝʨ. 

ɺʠʢʠʜʠ ʚ ʘʪʤʦʩʬʝʨʫ, ʟʫʤʦʚʣʶʶʯʠ ʾʾ ʟʘʙʨʫʜ-

ʥʝʥʥʷ, ʪʝʞ ʻ ʥʝʛʘʪʠʚʥʠʤ ʯʠʥʥʠʢʦʤ. ʆʪʞʝ, ʟʘ 

ʟʤʽʩʪʦʤ ʮʝʡ ʬʘʢʪʦʨ ʤʦʞʥʘ ʫʤʦʚʥʦ ʚʠʟʥʘʯʠʪʠ 

ʷʢ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʡ. 

ʊʨʝʪʽʡ ʬʘʢʪʦʨ (ʙʣʠʟʴʢʦ 9% ʜʠʩʧʝʨʩʽʡ) 

ʤʽʩʪʠʪʴ ʧʦʢʘʟʥʠʢʠ ʚʽʢʫ ʽ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘʩʝ-

ʣʝʥʥʷ ʥʘ ʦʩʥʦʚʥʽ ʛʨʫʧʠ ʭʚʦʨʦʙ. ɺʩʽ ʧʦʢʘʟʥʠʢʠ 

ʤʘʶʪʴ ʚʽʜôʻʤʥʽ ʬʘʢʪʦʨʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɺʨʘʭʦ-

ʚʫʶʯʠ, ʱʦ ʟʘʭʚʦʨʶʚʘʥʽʩʪʴ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟ 

ʚʽʢʦʤ, ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʮʝʡ ʬʘʢʪʦʨ ʷʢ ʬʘʢʪʦʨ 

ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ. 

ʏʝʪʚʝʨʪʠʡ ʬʘʢʪʦʨ (ʙʣʠʟʴʢʦ 7% ʜʠʩ-

ʧʝʨʩʽʾ) ʚʢʣʶʯʘʻ ʧʦʢʘʟʥʠʢʠ ʟʘʛʘʣʴʥʦʾ ʩʤʝʨʪʥʦʩʪʽ 

ʽ ʩʤʝʨʪʥʦʩʪʽ ʚʽʜ ʟʦʚʥʽʰʥʽʭ ʧʨʠʯʠʥ ʽ ʭʚʦʨʦʙ ʦʨ-

ʛʘʥʽʚ ʜʠʭʘʥʥʷ. ʁʦʛʦ ʤʦʞʥʘ ʽʥʪʝʨʧʨʝʪʫʚʘʪʠ ʷʢ 

ʬʘʢʪʦʨ ʩʤʝʨʪʥʦʩʪʽ. 

ʇôʷʪʠʡ ʬʘʢʪʦʨ (ʙʣʠʟʴʢʦ 5% ʜʠʩʧʝʨʩʽʾ) 

ʚʢʣʶʯʘʻ ʧʦʢʘʟʥʠʢʠ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʥʘ ɺɯʃ-

ʉʅɯɼ, ʩʤʝʨʪʥʦʩʪʽ ʚʽʜ ʽʥʬʝʢʮʽʡʥʠʭ ʪʘ ʧʘʨʘʟʠ-

ʪʘʨʥʠʭ ʭʚʦʨʦʙ ʽ ʭʚʦʨʦʙ ʦʨʛʘʥʽʚ ʪʨʘʚʣʝʥʥʷ. ʎʝʡ 

ʬʘʢʪʦʨ ʪʝʞ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʷʢ ʬʘʢʪʦʨ 

ʩʤʝʨʪʥʦʩʪʽ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʯʝʪʚʝʨʪʠʡ ʽ ʧôʷʪʠʡ 

ʬʘʢʪʦʨʠ ʟʙʽʛʘʶʪʴʩʷ ʟʘ ʟʥʘʯʝʥʥʷʤ, ʾʭ ʤʦʞʥʘ 

ʦʙôʻʜʥʘʪʠ. 

ʆʪʞʝ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʩʪʘʥ 

ʨʝʛʽʦʥʘʣʴʥʦʾ ʩʦʮʽʦʛʝʦʩʠʩʪʝʤʠ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʥʘʩʪʫʧʥʠʤʠ ʬʘʢʪʦʨʘʤʠ: ʩʦʮʽʘʣʴʥʦ-

ʜʝʤʦʛʨʘʬʽʯʥʠʤ, ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʤ, ʬʘʢ-
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ʪʦʨʦʤ ʟʘʭʚʦʨʶʚʘʥʦʩʪʽ ʽ ʬʘʢʪʦʨʦʤ ʩʤʝʨʪʥʦʩʪʽ. ɿ 

ʥʠʭ ʣʠʰʝ ʧʝʨʰʠʡ ʻ ʧʦʟʠʪʠʚʥʠʤ, ʱʦ ʩʚʽʜʯʠʪʴ 

ʧʨʦ ʙʘʛʘʪʦ ʧʨʦʙʣʝʤ ʚ ʨʝʛʽʦʥʽ, ʧʦʚôʷʟʘʥʠʭ ʟ ʙʝʟ-

ʨʦʙʽʪʪʷʤ, ʦʭʦʨʦʥʦʶ ʟʜʦʨʦʚôʷ ʽ ʩʪʘʥʦʤ ʧʨʠʨʦʜ-

ʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

 

 

ʋɼʂ: 551.577.2             ʊ.ɽ. ɼʘʥʦʚʘ, ʢ.ʛʝʦʛʨ.ʥ., ʜʦʮʝʥʪ, 

ʊ.ʃ. ʂʘʩʘʜʞʠʢ, ʘʩʧʽʨʘʥʪʢʘ, 

ʆʜʝʩʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ 
 

ʇʈʆʉʊʈɸʅʉʊɺɽʅʅʆ-ɺʈɽʄɽʅʅʆɽ ʈɸʉʇʈɽɼɽʃɽʅʀɽ ʆʉɸɼʂʆɺ ʅɸ ʊɽʈʈʀʊʆʈʀʀ ʋʂ-

ʈɸʀʅʓ ɺ ʋʉʃʆɺʀʗʍ ʉʆɺʈɽʄɽʅʅʆɻʆ ʀɿʄɽʅɽʅʀʗ ʂʃʀʄɸʊɸ 

 
ʇʨʝʜʩʪʘʚʣʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʣʠʯʝʩʪ-

ʚʘ ʦʩʘʜʢʦʚ ʠ ʯʠʩʣʘ ʜʥʝʡ ʩ ʜʦʞʜʝʤ ʠ ʩʥʝʛʦʤ ʟʘ ʩʦʨʦʢʘʣʝʪʥʠʡ ʧʝʨʠʦʜ. ɺʳʷʚʣʝʥʘ ʫʩʪʦʡʯʠʚʘʷ ʪʝʥʜʝʥʮʠʷ ʢ ʫʤʝʥʴʰʝʥʠʶ ʯʠʩʣʘ 

ʜʥʝʡ ʩ ʜʦʞʜʝʤ, ʥʘʯʠʥʘʷ ʩ 1980 ʛʦʜʘ ʠ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ ʜʥʝʡ ʩʦ ʩʥʝʛʦʤ ʟʘ ʧʝʨʠʦʜ 2001-2010ʛʛ. ʕʪʘ ʜʠʥʘʤʠʢʘ 

ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʥʝ ʪʦʣʴʢʦ ʧʦʣʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʨʝʛʠʦʥʝ, ʥʦ ʠ ʚʣʘ-

ʛʦʩʦʜʝʨʞʘʥʠʷ ʪʨʦʧʦʩʬʝʨʳ.  

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ, ʧʦʚʪʦʨʷʝʤʦʩʪʴ ʜʦʞʜʷ ʠ ʩʥʝʛʘ, ʩʪʘʪʠʩʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʘʥʦʤʘʣʠʠ. 

ʊ.ɭ. ɼʘʥʦʚʘ, ʊ.ʃ. ʂʘʩʘʜʞʠʢ. ʇʈʆʉʊʆʈʆɺʆ-ʏɸʉʆɺʀʁ ʈʆɿʇʆɼɯʃ ʆʇɸɼɯɺ ʅɸ ʊɽʈʀʊʆʈɯɰ ʋʂʈɸɰʅʀ ɺ ʋʄʆ-

ɺɸʍ ʉʋʏɸʉʅʀʍ ɿʄɯʅ ʂʃɯʄɸʊʋ. ʇʨʝʜʩʪʘʚʣʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʩʪʦʨʦʚʦ-ʯʘʩʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʩʪʘʪʠʩʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢ ʢʽʣʴʢʦʩʪʽ ʦʧʘʜʽʚ ʽ ʯʠʩʣʘ ʜʥʽʚ ʟ ʜʦʱʝʤ ʽ ʩʥʽʛʦʤ ʟʘ ʩʦʨʦʢʘʨʽʯʥʠʡ ʧʝʨʽʦʜ. ɺʠʷʚʣʝʥʘ ʩʪʽʡʢʘ ʪʝʥʜʝʥʮʽʷ ʜʦ ʟʤʝʥʰʝʥʥʷ ʯʠʩʣʘ 

ʜʥʽʚ ʟ ʜʦʱʝʤ, ʧʦʯʠʥʘʶʯʠ ʟ 1980 ʨʦʢʫ ʽ ʟʥʘʯʥʝ ʟʤʝʥʰʝʥʥʷ ʯʠʩʣʘ ʜʥʽʚ ʟ ʩʥʽʛʦʤ ʟʘ ʧʝʨʽʦʜ 2001-2010ʨʨ. ʎʷ ʜʠʥʘʤʽʢʘ ʻ ʥʘʩʣʽʜʢʦʤ 

ʢʣʽʤʘʪʠʯʥʠʭ ʟʤʽʥ, ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʥʝ ʪʽʣʴʢʠ ʧʦʣʷ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʚ ʨʝʛʽʦʥʽ, ʘʣʝ ʽ ʚʦʣʦʛʦʚʤʽʩʪʫ ʪʨʦʧʦʩʬʝʨʠ.  

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʢʽʣʴʢʽʩʪʴ ʦʧʘʜʽʚ, ʧʦʚʪʦʨʶʚʘʥʽʩʪʴ ʜʦʱʫ ʽ ʩʥʽʛʫ, ʩʪʘʪʠʩʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʘʥʦʤʘʣʽʾ. 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʳ ʠ ʝʝ ʘʢʪʫʘʣʴ-

ʥʦʩʪʴ. ɸʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʷʚʣʷʶʪʩʷ ʦʩʥʦʚ-

ʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʫʚʣʘʞʥʝʥʠʷ ʩʫʰʠ. ɺ ʫʩʣʦʚʠʷʭ 

ʩʦʚʨʝʤʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʢʣʠʤʘʪʘ ʥʝʦʙʭʦʜʠʤʦ 

ʧʦʩʪʦʷʥʥʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʜʦʩʪʦʚʝʨʥʦʝ ʠʭ ʢʦ-

ʣʠʯʝʩʪʚʦ. ʆʪ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʣʠ-

ʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʟʘʚʠʩʠʪ ʪʦʯʥʦʩʪʴ ʨʘʩʯʝʪʦʚ, ʦʪ-

ʥʦʩʷʱʠʭʩʷ ʢ ʫʨʘʚʥʝʥʠʷʤ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʘ ʩʫ-

ʰʠ, ʩʚʷʟʠ ʪʝʧʣʦʚʦʛʦ ʠ ʚʦʜʥʦʛʦ ʙʘʣʘʥʩʦʚ ʜʝʷ-

ʪʝʣʴʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ, ʚʦʜʦʭʦʟʷʡʩʪʚʝʥʥʳʤ 

ʨʘʩʯʝʪʘʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʢ ʦʮʝʥʢʝ ʫʨʦʞʘʡʥʦʩʪʠ 

[1]. ʉʦʚʨʝʤʝʥʥʳʝ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ, ʘ 

ʠʤʝʥʥʦ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʠʤʝʝʪ 

ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦʣʠʯʝʩ-

ʪʚʘ ʬʘʢʪʠʯʝʩʢʦʡ ʧʨʠʨʦʜʥʦʡ ʚʣʘʛʠ ʚ ʛʨʘʥʠʮʘʭ 

ʦʜʥʦʡ ʩʪʨʘʥʳ ʠʣʠ ʦʙʲʝʜʠʥʝʥʥʦʛʦ ʨʝʛʠʦʥʘ [2-3]. 

ʉʝʛʦʜʥʷ ʚʩʝ ʥʦʚʳʝ ʦʪʨʘʩʣʠ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʩʪʘʥʦʚʷʪʩʷ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʠʥʬʦʨʤʘʮʠʠ ʦʙ ʘʪ-

ʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʘʭ, ʯʨʝʟʚʳʯʘʡʥʦ ʚʦʟʨʦʩʰʠʝ 

ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʚʦʜʝ, ʦʩʦʙʝʥʥʦ ʧʨʝʩʥʦʡ, ʜʠʢ-

ʪʫʁ ʪ ʞʝʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʤʦʥʠʪʦʨʠʥʛʫ ʢʦʣʠ-

ʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ ʧʨʠʨʦʜʥʦʡ ʚʣʘʛʠ. ʈʝʟʫʣʴʪʘʪʳ 

ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʪ ʨʝʘʣʠʟʦ-

ʚʘʪʴ ʘʜʝʢʚʘʪʥʳʝ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʤʝʨʳ ʦʪʥʦʩʠ-

ʪʝʣʴʥʦ ʧʨʠʨʦʜʥʳʭ ʠ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʩʠʩʪʝʤ ʥʘ ʬʘʢʪʠʯʝʩʢʦʝ ʠʣʠ ʦʞʠʜʘʝʤʦʝ ʠʟʤʝʥʝ-

ʥʠʝ ʢʣʠʤʘʪʘ, ʢʦʪʦʨʳʝ ʧʨʠʚʝʜʫʪ ʢ ʤʠʥʠʤʠʟʘʮʠʠ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ, ʣʠʙʦ ʠʩʧʦʣʴʟʦʚʘʪʴ 

ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ. ʕʢʦʥʦʤʠʯʝʩʢʠʡ 

ʫʱʝʨʙ ʦʪ ʦʧʘʩʥʳʭ ʷʚʣʝʥʠʡ ʧʦʛʦʜʳ ʤʦʞʝʪ ʙʳʪʴ 

ʚʳʟʚʘʥ ʨʦʩʪʦʤ ʧʦʚʪʦʨʷʝʤʦʩʪʠ ʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ 

ʣʠʚʥʝʚʳʭ ʦʩʘʜʢʦʚ ʣʠʙʦ, ʫʤʝʥʴʰʝʥʠʝʤ ʢʦʣʠʯʝʩ-

ʪʚʘ ʦʩʘʜʢʦʚ ʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ ʠ, ʦʩʦʙʝʥʥʦ, ʟʠʤ-

ʥʝʛʦ ʧʝʨʠʦʜʘ. ɺ ʢʘʯʝʩʪʚʝ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʚʦ-

ʟʤʦʞʥʦʩʪʝʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʫʚʝ-

ʣʠʯʝʥʠʝ ʠʣʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʦʩʘʜʢʦʚ ʚ ʨʘʡ-

ʦʥʘʭ ʨʠʩʢʦʚʘʥʥʦʛʦ ʟʝʤʣʝʜʝʣʠʷ, ʦʪʣʠʯʘʶʱʠʭʩʷ 

ʥʝʜʦʩʪʘʪʦʯʥʳʤ ʝʩʪʝʩʪʚʝʥʥʳʤ ʫʚʣʘʞʥʝʥʠʝʤ. 

ʆʙʲʝʢʪʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʇʨʠ 

ʧʦʜʛʦʪʦʚʢʝ ʨʘʙʦʪʳ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʜʘʥʥʳʝ ʥʘ-

ʙʣʶʜʝʥʠʡ ʩʝʪʠ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʩʪʘʥ-

ʮʠʡ ʋʢʨʘʠʥʳ ʟʘ ʦʩʘʜʢʘʤʠ (ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ 

ʠ ʯʠʩʣʦ ʜʥʝʡ ʩ ʜʦʞʜʝʤ ʠ ʩʥʝʛʦʤ ʟʘ ʛʦʜ). ɺ 

ʨʘʩʯʝʪʘʭ ʟʘʜʝʡʩʪʚʦʚʘʥʳ ʙʘʟʳ ʜʘʥʥʳʭ ʠʩʧʘʥʩʢʦ-

ʛʦ ʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʩʘʡʪʘ 

http://www.tutiempo.net/ clima.htm ʟʘ ʧʝʨʠʦʜ 

1971-2010ʛʛ. ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʚʨʝʤʝʥʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʝ ʢʦ-

ʣʠʯʝʩʪʚʘ ʬʘʢʪʠʯʝʩʢʦʡ ʧʨʠʨʦʜʥʦʡ ʚʣʘʛʠ ʚ 

ʠʩʩʣʝʜʦʚʘʥʥʦʤ ʨʝʛʠʦʥʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʤʝʪʦ-

ʜʠʢʘ ʚʠʟʫʘʣʠʟʘʮʠʠ ʜʘʥʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʠ 

ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʠʩʩʣʝʜʫʝʤʦʛʦ ʤʘʪʝ-

ʨʠʘʣʘ [4], ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ, ʩʨʝʜʥʝʢʚʘʜ-

ʨʘʪʠʯʝʩʢʦʝ ʦʪʢʣʦʥʝʥʠʝ, ʢʦʵʬʬʠʮʠʝʥʪʳ ʘʩʠʤʤʝ-

ʪʨʠʠ, ʵʢʩʮʝʩʩʘ, ʘʥʦʤʘʣʠʠ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʠ 

ʯʠʩʣʘ ʜʥʝʡ ʩ ʜʦʞʜʝʤ ʠ ʩʥʝʛʦʤ ï ʙʳʣʠ ʠʩʧʦʣʴ-

ʟʦʚʘʥʳ ʜʣʷ ʢʘʨʪʠʨʦʚʘʥʠʷ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. ɼʣʷ ʧʨʦ-

ʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʤʘʢ-

ʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʢʦʣʠʯʝʩʪʚʘ ʚʩʝʭ ʦʩʘʜʢʦʚ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʢʨʘʠʥʳ ʭʘʨʘʢʪʝʨʥʘ ʟʦʥʘ ʤʠʥʠ-

ʤʫʤʦʚ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʯʘʩʪʠ ʠ ʟʦʥʘ ʤʘʢʩʠʤʫʤʦʚ 

ʚ ʨʘʡʦʥʝ ʩʪ. ʃʫʙʥʳ (1467ʤʤ) ʠ ʚ ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ 

ʂʘʨʧʘʪ (ʥʘʚʝʪʨʝʥʥʘʷ ʩʪʦʨʦʥʘ) (ʨʠʩ. 1ʘ). ʇʦʣʝ 

ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʠʭ ʦʪʢʣʦʥʝʥʠʡ ʢʦʣʠʯʝʩʪʚʘ 

ʚʩʝʭ ʦʩʘʜʢʦʚ ʚ ʨʝʛʠʦʥʝ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʚʪʦʨʷʝʪ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ (ʨʠʩ. 

1ʙ). ɼʣʷ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʋʢʨʘʠʥʳ ʭʘʨʘʢʪʝʨʥʦ 

ʤʘʣʦʛʨʘʜʠʝʥʪʥʦʝ ʧʦʣʝ ʣʝʚʦʩʪʦʨʦʥʥʝʡ ʘʩʠʤʤʝʪ-

ʨʠʠ 0As< , ʨʘʩʩʯʠʪʘʥʥʦʡ ʜʣʷ ʢʦʣʠʯʝʩʪʚʘ ʚʩʝʭ É ɼʘʥʦʚʘ ʊ.ɽ., ʂʘʩʘʜʞʠʢ ʊ.ʃ., 2013 
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ʦʩʘʜʢʦʚ (ʨʠʩ. 1ʚ). ʊʦʣʴʢʦ ʚ ʨʘʡʦʥʝ ʂʨʳʤʘ ʬʠ-

ʢʩʠʨʫʶʪʩʷ ʟʦʥʘ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ 

ʢʦʬɻʬʠʮʠʝʥʪʘ ʘʩʠʤʤʝʪʨʠʠ. ʇʦʣʝ ʢʦʵʬʬʠʮʠʝʥ-

ʪʦʚ ʵʢʩʮʝʩʩʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʪʦʣʴʢʦ ʧʦʣʦʞʠʪʝ-

ʣɹʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ 0E> , ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 
ʦ ʤʘʣʦʤ ʠʥʪʝʨʚʘʣʝ ʟʥʘʯʝʥʠʡ, ʚ ʢʦʪʦʨʦʤ ʧʨʦ-

ʠʩʭʦʜʷʪ ʠʟʤʝʥʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʥʘ ʪʝʨ-

ʨʠʪʦʨʠʠ ʋʢʨʘʠʥʳ ʟʘ ʠʩʩʣʝʜʦʚʘʥʥʳʡ ʧʝʨʠʦʜ ʣʝʪ 

(ʨʠʩ. 1ʛ).  

ʇʦʣʝ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʯʠʩʣʘ ʜʥʝʡ ʩ 

ʜʦʞʜʝʤ ʚ ʋʢʨʘʠʥʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʜʚʫʤʷ ʤʘʢ-

ʩʠʤʫʤʘʤʠ: ʧʝʨʚʳʡ ʨʘʩʧʦʣʦʞʝʥ ʚ ʟʘʧʘʜʥʳʭ 

ʧʨʝʜʛʦʨʴʷʭ ʂʘʨʧʘʪ; ʚʪʦʨʦʡ ï ʚ ʨʘʡʦʥʝ ʩʪ. ʍʘʨʴ-

ʢʦʚ (175 ʜʥʝʡ), ʚʩʷ ʮʝʥʪʨʘʣʴʥʘʷ ʠ ʶʞʥʘʷ ʯʘʩʪʠ 

ʋʢʨʘʠʥʳ ʦʧʠʩʳʚʘʶʪʩʷ ʟʦʥʦʡ ʤʠʥʠʤʘʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ. ɺʳʷʚʣʝʥʥʳʝ ʟʦʥʳ ʤʘʢʩʠʤʫʤʦʚ ʭʦʨʦ-

ʰʦ ʠʣʣʶʩʪʨʠʨʫʶʪ ʭʘʨʘʢʪʝʨʥʳʝ ʜʣʷ ʨʝʛʠʦʥʘ 

ʪʨʘʝʢʪʦʨʠʠ ʧʝʨʝʤʝʱʝʥʠʷ ʥʘʩʳʱʝʥʥʦʛʦ ʚʣʘʛʦʡ 

ʚʦʟʜʫʭʘ (ʨʠʩ. 2ʘ). ʄʠʥʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩʨʝʜ-

ʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʭʘʨʘʢʪʝʨʥʳ ʜʣʷ 

ʮʝʥʪʨʘʣʴʥʳʭ ʠ ʩʝʚʝʨʥʳʭ ʨʘʡʦʥʦʚ ʋʢʨʘʠʥʳ 

(ʨʠʩ. 2ʙ). ʇʨʘʢʪʠʯʝʩʢʠ ʚʩʷ ʪʝʨʨʠʪʦʨʠʷ ʋʢʨʘʠʥʳ 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʦʣʝʤ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʢʦʬɻʬʠʮʠʝʥʪʦʚ ʘʩʠʤʤʝʪʨʠʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪ-

ʚʫʝʪ ʦʙ ʫʤʝʥʴʰʝʥʠʠ ʯʠʩʣʘ ʜʥʝʡ ʩ ʜʦʞʜʝʤ ʟʘ 

ʠʩʩʣʝʜʦʚʘʥʥʳʡ ʧʝʨʠʦʜ, ʥʝʙʦʣʴʰʘʷ ʟʦʥʘ ʦʪʨʠ-

ʮʘʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʥʘ ʧʦʙʝ-

ʨʝʞʴʝ ʏʦʨʥʦʛʦ ʤʦʨʷ ʚ ʨʘʡʦʥʝ ʩʪ. ʆʜʝʩʩʘ (-0,91) 

(ʨʠʩ. 2ʚ). ɼʣʷ ʧʦʣʷ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʵʢʩʮʝʩʩʘ 

ʭʘʨʘʢʪʝʨʥʳ ʜʚʝ ʟʦʥʳ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ 

ʥʘ ʦʙʱʝʤ ʬʦʥʝ ʧʦʣʦʞʠʪʝʣʴʥʳʭ ʟʥʘʯʝʥʠʡ, ʯʪʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʟʤʝʥʯʠʚʦʩʪʠ ʯʠʩʣʘ ʜʥʝʡ ʩ 

ʜʦʞʜʝʤ (ʨʠʩ. 2ʛ).  

ʇʦʣʝ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʯʠʩʣʘ ʜʥʝʡ 

ʩʦ ʩʥʝʛʦʤ ʥʘ ʋʢʨʘʠʥʝ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʰʠʨʦʪ-

ʥʳʤ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʩ ʣʦʢʘʣʴʥʳʤ ʤʠʥʠʤʫʤʦʤ 

ʚ ʨʘʡʦʥʝ ʂʨʳʤʘ (32 ʜʥʷ) (ʨʠʩ. 3ʘ). ɼʣʷ ʩʨʝʜʥʝ-

ʢʚʘʜʨʘʪʠʯʝʩʢʦʛʦ ʦʪʢʣʦʥʝʥʠʷ ʭʘʨʘʢʪʝʨʥʦ ʤʘʣʦʛ-

ʨʘʜʠʝʥʪʥʦʝ ʧʦʣʝ (ʨʠʩ. 3ʙ). ʊʝʨʨʠʪʦʨʠʷ ʧʨʝʜʩʪʘ-

ʚʣʝʥʘ ʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʢʦʵʬʬʠ-

ʮʠʝʥʪʦʚ ʘʩʠʤʤʝʪʨʠʠ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ 

ʫʤʝʥʴʰʝʥʠʠ ʯʠʩʣʘ ʜʥʝʡ ʩʦ ʩʥʝʛʦʤ ʟʘ ʠʩʩʣʝʜʫ-

ʝʤʳʡ ʧʝʨʠʦʜ, ʠ ʪʦʣʴʢʦ ʚ ʏʝʨʥʦʚʠʮʢʦʡ ʦʙʣʘʩʪʠ 

ʥʘʙʣʶʜʘʝʪʩʷ ʟʦʥʘ ʥʝʙʦʣʴʰʠʭ ʦʪʨʠʮʘʪʝʣʴʥʳʭ 

ʟʥʘʯʝʥʠʡ ʢʦʵʬʬʠʮʠʝʥʪʘ ʘʩʠʤʤʝʪʨʠʠ (-0,1) (ʨʠʩ. 

3ʚ). ʈʘʩʯʝʪʳ ʢʦʵʬʬʠʮʠʝʥʪʘ ʵʢʩʮʝʩʩʘ ʧʦ-

ʢʘʟʳʚʘʁ ʪ ʧʨʝʦʙʣʘʜʘʥʠʝ ʩʧʣʶʩʥʫʪʦʡ ʢʨʠʚʦʡ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʝʡ ʦ ʙʦʣʴʰʦʡ 

ʠʟʤʝʥʯʠʚʦʩʪʠ ʯʠʩʣʘ ʜʥʝʡ ʩʦ ʩʥʝʛʦʤ ʟʘ 40-

ʣʝʪʥʠʡ ʧʝʨʠʦʜ (ʨʠʩ. 3ʛ). 

ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʚʷʱʝʥʳ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʡ ʜʠʥʘʤʠʢʝ ʧʦʚʪʦ-

ʨʷʝʤʦʩʪʠ ʢʦʣʠʯʝʩʪʚʘ ʚʩʝʭ ʦʩʘʜʢʦʚ, ʯʠʩʣʘ ʜʥʝʡ ʩ 

ʜʦʞʜʝʤ ʠ ʩʥʝʛʦʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʢʨʘʠʥʳ. ɼʣʷ 

ʵʪʦʛʦ, ʚʝʩʴ ʧʝʨʠʦʜ ʥʘʙʣʶʜʝʥʠʡ 1971-2010ʛʛ. 

ʙʳʣ ʨʘʟʜʝʣʝʥ ʥʘ ʜʝʩʷʪʠʣʝʪʥʠʝ ʧʝʨʠʦʜʳ, ʧʨʦʚʝ-

ʜʝʥʦ ʦʩʨʝʜʥʝʥʠʝ ʜʘʥʥʳʭ ʜʣʷ ʢʘʞʜʦʡ ʛʝʦʛʨʘʬʠ-

ʯʝʩʢʦʡ ʪʦʯʢʠ ʟʘ ʚʝʩʴ ʧʝʨʠʦʜ, ʠ ʟʘ ʢʘʞʜʦʝ ʜʝʩʷ-

ʪʠʣʝʪʠʝ. ɼʘʣʝʝ ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʘʥʦʤʘʣʠʠ ʠʭ 

ʟʥʘʯʝʥʠʡ. ɼʣʷ ʨʘʩʯʝʪʘ ʘʥʦʤʘʣʠʡ ʙʳʣʠ ʠʩʧʦʣʴ-

ʟʦʚʘʥʳ ʦʪʢʣʦʥʝʥʠʷ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʢʦʣʠʯʝʩ-

ʪʚʘ ʚʩʝʭ ʦʩʘʜʢʦʚ, ʯʠʩʣʘ ʜʥʝʡ ʩ ʜʦʞʜʝʤ ʠ ʩʥʝʛʦʤ 

ʜʣʷ ʜʘʥʥʦʡ ʩʪʘʥʮʠʠ ʟʘ ʢʘʞʜʦʝ ʜʝʩʷʪʠʣʝʪʠʝ, ʦʪ 

ʤʥʦʛʦʣʝʪʥʝʛʦ ʩʨʝʜʥʝʛʦ ʟʥʘʯʝʥʠʷ ʯʠʩʣʘ ʜʥʝʡ ʩ 

ʷʚʣʝʥʠʝʤ ʜʣʷ ʵʪʦʡ ʪʦʯʢʠ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʝʪʦʚ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʘʥʦʤʘʣʠʠ ʢʦʣʠʯʝʩʪʚʘ ʚʩʝʭ ʦʩʘʜʢʦʚ, 

ʯʠʩʣʘ ʜʥʝʡ ʩ ʜʦʞʜʝʤ ʠ ʩʥʝʛʦʤ ʜʣʷ ʢʘʞʜʦʛʦ ʜʝ-

ʩʷʪʠʣʝʪʥʝʛʦ ʧʝʨʠʦʜʘ ʩ 1971 ʧʦ 2010ʛʛ. ʈʘʩʧʨʝ-

ʜʝʣʝʥʠʝ ʘʥʦʤʘʣʠʡ ʢʦʣʠʯʝʩʪʚʘ ʚʩʝʭ ʦʩʘʜʢʦʚ ʟʘ 

ʧʝʨʠʦʜ 1971-1980ʛʛ. ʧʦʢʘʟʘʣʦ, ʯʪʦ ʪʦʣʴʢʦ ʜʣʷ 

ʩʝʚʝʨʥʦʡ ʯʘʩʪʠ ʋʢʨʘʠʥʳ ʫʤʝʥʴʰʝʥʠʝ ʦʩʘʜʢʦʚ 

(ʟʦʥʘ ʦʪʨʠʮʘʪʝʣʴʥʳʭ ʘʥʦʤʘʣʠʡ), ʜʣʷ ʶʛʦ-

ʟʘʧʘʜʥʦʡ ʯʘʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʭʘʨʘʢʪʝʨʥʳ ʧʦʣʦ-

ʞʠʪʝʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʘʥʦʤʘʣʠʡ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩ-

ʪʚʫʝʪ ʦ ʨʦʩʪʝ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ. 

ɸʥʘʣʠʟ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʩʧʨʝʜʝʣʝʥʠʷ 

ʯʠʩʣʘ ʜʥʝʡ ʩ ʜʦʞʜʝʤ ʠ ʩʥʝʛʦʤ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʚ ʩʝʚʝʨʥʳʭ 

ʨʘʡʦʥʘʭ ʋʢʨʘʠʥʳ ʠ ʫʚʝʣʠʯʝʥʠʝ ʠʭ ʥʘ ʶʛʦ-

ʟʘʧʘʜʝ ʠ ʥʘ ʚʦʩʪʦʢʝ ʧʨʦʠʩʭʦʜʠʪ ʟʘ ʩʯʝʪ ʞʠʜʢʠʭ 

ʦʩʘʜʢʦʚ. ɺ ʜʝʩʷʪʠʣʝʪʠʝ 1981-1990ʛʛ. ʧʨʘʢʪʠʯʝ-

ʩʢʠ ʚʩʷ ʠʩʩʣʝʜʫʝʤʘʷ ʪʝʨʨʠʪʦʨʠʷ, ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʙʦʣʴʰʠʤʠ ʦʪʨʠʮʘʪʝʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ ʘʥʦʤʘ-

ʣʠʡ ʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʤʝʥʴʰʝ-

ʥʠʝʤ ʦʩʘʜʢʦʚ (ʦʢʦʣʦ -100,0ʤʤ), ʫʚʝʣʠʯʝʥʠʝ 

ʦʩʘʜʢʦʚ ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʚ ʨʘʡʦʥʝ ʩʪ. ʗʣʪʘ 

(+122ʤʤ). ʇʨʦʩʪʨʘʥʩʪʚʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ 

ʯʠʩʣʘ ʜʥʝʡ ʩ ʜʦʞʜʝʤ ʠ ʩʥʝʛʦʤ ʟʘ ʧʝʨʠʦʜ 1981-

1990ʛʛ. ʧʦʢʘʟʘʣʦ, ʯʪʦ ʫʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ 

ʦʩʘʜʢʦʚ ʚʳʟʚʘʥʦ ʫʤʝʥʴʰʝʥʠʝʤ ʯʠʩʣʘ ʜʥʝʡ ʩ 

ʜʦʞʜʝʤ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ ʚʩʝʡ ʪʝʨʨʠʪʦʨʠʠ ʋʢʨʘ-

ʠʥʳ ʠ ʯʠʩʣʘ ʜʥʝʡ ʩʦ ʩʥʝʛʦʤ ʥʘ ʶʛʝ ʩʪʨʘʥʳ.  

ɺ ʢʘʯʝʩʪʚʝ ʧʨʠʤʝʨʘ ʧʨʠʚʝʜʝʥʦ ʧʨʦʩʪʨʘʥʩʪ-

ʚʝʥʥʦ-ʚʨʝʤʝʥʥʦʝ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʘʥʦʤʘʣʠʡ ʢʦ-

ʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʜʣʷ ʧʦʩʣʝʜʥʠʭ ʜʚʫʭ ʜʝʩʷʪʠʣʝ-

ʪʠʡ (ʨʠʩ. 4, 5). ɼʝʩʷʪʠʣʝʪʠʝ 1991-2000ʛʛ. ʦʪʤʝ-

ʯʝʥʦ ʪʝʥʜʝʥʮʠʝʡ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ ʢʦ-

ʣʠʯʝʩʪʚʘ ʚʩʝʭ ʦʩʘʜʢʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʋʢʨʘʠʥʳ 

(ʨʠʩ. 4). ʆʜʥʘʢʦ ʵʪʘ ʪʝʥʜʝʥʮʠʷ ʦʪʤʝʯʘʝʪʩʷ ʥʝ ʚʦ 

ʚʩʝʭ ʨʘʡʦʥʘʭ ʩʪʨʘʥʳ. ʊʘʢ, ʜʣʷ ʨʘʡʦʥʘ ʩʝʚʝʨʥʦʛʦ 

ʇʨʠʯʝʨʥʦʤʦʨʴʷ (ʩʪ. ʆʜʝʩʩʘ) ʦʪʤʝʯʘʣʦʩʴ ʫʚʝʣʠ-

ʯʝʥʠʝ ʯʠʩʣʘ ʜʥʝʡ ʩ ʜʦʞʜʝʤ (+9,9 ʜʥʝʡ) ʠ ʩʦ 

ʩʥʝʛʦʤ (+4,1 ʜʥʷ) ʥʘ ʦʙʱʝʤ ʬʦʥʝ ʫʤʝʥʴʰʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ ʚʩʝʭ ʦʩʘʜʢʦʚ (-6,9ʤʤ), ʯʪʦ ʩʚʠʜʝʪʝ-

ʣʴʩʪʚʫʝʪ ʦʙ ʫʤʝʥʴʰʝʥʠʠ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʦʩʘʜ-

ʢʦʚ. ʅʘ ʪʝʨʨʠʪʦʨʠʠ ʂʨʳʤʘ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩ-

ʪʚʘ ʦʩʘʜʢʦʚ ʧʨʦʠʩʭʦʜʠʣʘ ʟʘ ʩʯʝʪ ʦʩʘʜʢʦʚ ʟʠʤʥʝ-

ʛʦ ʧʝʨʠʦʜʘ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʶʛʦ-ʚʦʩʪʦʯʥʘʷ ʯʘʩʪʴ 

ʨʝʛʠʦʥʘ (ʨʘʡʦʥ ɸʟʦʚʩʢʦʛʦ ʤʦʨʷ) ʭʘʨʘʢʪʝʨʠʟʦʚʘ-

ʣʘʩʴ ʫʚʝʣʠʯʝʥʠʝʤ ʢʦʣʠʯʝʩʪʚʘ ʦʩʘʜʢʦʚ ʟʘ ʩʯʝʪ 

ʞʠʜʢʠʭ ʠ ʪʚʝʨʜʳʭ ʦʩʘʜʢʦʚ. 

ɺ ʧʦʩʣʝʜʥʝʝ ʜʝʩʷʪʠʣʝʪʠʝ 2001-2010ʛʛ. 
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