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        ʅ34 

 

ʇʨʝʜʩʝʜʘʪʝʣʴ ʨʝʜʢʦʣʣʝʛʠʠ: 

ɼʤʠʪʨʠʝʚʘ ʅʘʪʘʣʴʷ ɺʠʪʘʣʴʝʚʥʘ ï ʜ-ʨ ʧʩʠʭʦʣ. ʥʘʫʢ, ʢʘʥʜ. ʤʝʜ. ʥʘʫʢ, ʧʨʦʬ., 

ʘʢʘʜʝʤʠʢ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʘʢʘʜʝʤʠʠ ʥʘʫʢ ʧʝʜʘʛʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʚʨʘʯ-

ʧʩʠʭʦʪʝʨʘʧʝʚʪ, ʯʣʝʥ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʧʩʠʭʦʪʝʨʘʧʝʚʪʠʯʝʩʢʦʡ ʣʠʛʠ. 

 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ: 

ɺʦʣʢʦʚ ɺʣʘʜʠʤʠʨ ʇʝʪʨʦʚʠʯ ï ʢʘʥʜ. ʤʝʜ. ʥʘʫʢ, ʨʝʮʝʥʟʝʥʪ ɸʅʉ çʉʠʙɸʂè; 

ʂʦʨʚʝʪ ʅʘʜʝʞʜʘ ɻʨʠʛʦʨʴʝʚʥʘ ï ʢʘʥʜ. ʛʝʦʣ.-ʤʠʥʝʨʘʣ. ʥʘʫʢ, ʜʦʮ. ʢʘʬʝʜʨʳ 

ʛʨʫʥʪʦʚʝʜʝʥʠʷ ʠ ʠʥʞʝʥʝʨʥʦʡ ʛʝʦʣʦʛʠʠ ɻʝʦʣʦʛʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʋʥʠʚʝʨʩʠʪʝʪʘ; 

ʈʳʩʤʘʤʙʝʪʦʚʘ ɻʘʣʠʷ ʄʫʭʘʰʝʚʥʘ ï ʢʘʥʜ. ʙʠʦʣ.ʥʘʫʢ, ʜʦʮʝʥʪ, ʚʝʜʫʱʠʡ ʥʘʫʯʥʳʡ 

ʩʦʪʨʫʜʥʠʢ ɹʦʪʘʥʠʯʝʩʢʦʛʦ ʩʘʜʘ ʄʂʊʋ ʠʤ. ʍ.ɸ.ʗʩʘʚʠ; 

ʉϮʣʝʡʤʝʥ ɽʨʣʘʥ ʄʵʣʩϰʣʳ ï ʢʘʥʜ. ʭʠʤ. ʥʘʫʢ, PhD, ʜʠʨʝʢʪʦʨ ʠʥʩʪʠʪʫʪʘ ʧʨʠʢʣʘʜʥʦʡ 

ʭʠʤʠʠ ʧʨʠ ɽʚʨʘʟʠʡʩʢʦʤ ʥʘʮʠʦʥʘʣʴʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʃ.ʅ. ɻʫʤʠʣʝʚʘ; 

ʉϮʣʝʡʤʝʥ (ʂʘʩʳʤʢʘʥʦʚʘ) ʈʘʡʛϮʣ ʅϰʨʙʝʢϨʳʟʳ ï PhD ʧʦ ʩʧʝʮʠʘʣʴʥʦʩʪʠ çʌʠʟʠʢʘè, 

ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʪʝʭʥʠʯʝʩʢʦʡ ʬʠʟʠʢʠ ɽʚʨʘʟʠʡʩʢʦʛʦ ʥʘʮʠʦʥʘʣʴʥʦʛʦ 

ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤ. ʃ.ʅ. ɻʫʤʠʣʝʚʘ; 

ʍʘʨʯʝʥʢʦ ɺʠʢʪʦʨʠʷ ɽʚʛʝʥʴʝʚʥʘ ï ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʩʪ. ʥʘʫʯ. ʩʦʪʨ. ʦʪʜʝʣʘ ʬʣʦʨʳ 

ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ, ɹʦʪʘʥʠʯʝʩʢʠʡ ʩʘʜ-ʠʥʩʪʠʪʫʪ ɼɺʆ ʈɸʅ; 

ʗʢʦʚʠʰʠʥʘ ʊʘʪʴʷʥʘ ʌʝʜʦʨʦʚʥʘ ï ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʜʦʮ., ʟʘʤʝʩʪʠʪʝʣʴ 

ʟʘʚʝʜʫʶʱʝʛʦ ʢʘʬʝʜʨʦʡ ʵʢʦʣʦʛʠʠ ʠ ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʇʨʠʜʥʝʧʨʦʚʩʢʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʘʢʘʜʝʤʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳ, ʯʣʝʥ ɺʩʝʫʢʨʘʠʥʩʢʦʡ 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʃʠʛʠ. 

 

ʅ34  ʅʘʫʯʥʦʝ ʩʦʦʙʱʝʩʪʚʦ ʩʪʫʜʝʥʪʦʚ XXI ʩʪʦʣʝʪʠʷ. ɽʩʪʝʩʪʚʝʥʥʳʝ ʥʘʫʢʠ. 
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ʆʛʣʘʚʣʝʥʠʝ  

ʉʝʢʮʠʷ çɹʠʦʣʦʛʠʷè 6 

ʇʈʀʄɽʅɽʅʀɽ ʈɽɸʂʎʀʀ ʊʆʈʄʆɾɽʅʀʗ 
ɻɽʄɸɻɻʃʖʊʀʅɸʎʀʀ ɼʃʗ ɼʀɸɻʅʆʉʊʀʂʀ ʇɸʈɺʆɺʀʈʋʉɸ 
ʉɺʀʅɽʁ 
ɼʘʨʩʘʥʠʷ ʕʤʤʘ ʂʦʪʝʝʚʥʘ 

6 

ʈɸɿʈɸɹʆʊʂɸ ʈɽɸʂʎʀʀ ʄʀʂʈʆʅɽʁʊʈɸʃʀɿɸʎʀʀ ɼʃʗ 
ɼʀɸɻʅʆʉʊʀʂʀ ʅʆɼʋʃʗʈʅʆɻʆ ɼɽʈʄɸʊʀʊɸ ʂʈʋʇʅʆɻʆ 
ʈʆɻɸʊʆɻʆ ʉʂʆʊɸ 
ʉʦʣʦʚʴʝʚʘ ʄʘʨʠʷ ʆʣʝʛʦʚʥʘ 

11 

ʉʝʢʮʠʷ çɻʝʦʛʨʘʬʠʷè 16 

ʇʈʀʄɽʅɽʅʀɽ ɹʀʆʂʃʀʄɸʊʀʏɽʉʂʀʍ ʀʅɼɽʂʉʆɺ 
ʍʆʃʆɼʆɺʆɻʆ ʉʊʈɽʉʉɸ ɼʃʗ ʆʎɽʅʂʀ ʕʇʀɼɽʄʀʏɽʉʂʆʁ 
ʉʀʊʋɸʎʀʀ ʇʆ ɿɸɹʆʃɽɺɸɽʄʆʉʊʀ ɻʈʀʇʇʆʄ ʀ ʆʈɺʀ 
ʆʜʠʥʮʦʚʘ ʄʘʨʠʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 
ɹʦʪʦʚʘ ʖʣʠʷ ɺʠʢʪʦʨʦʚʥʘ 
ʐʪʘʢʢ ɽʢʘʪʝʨʠʥʘ ɸʥʘʪʦʣʴʝʚʥʘ 

16 

ʕʂʆʃʆɻʆ-ʕʉʊɽʊʀʏɽʉʂʆɽ ʉʆʉʊʆʗʅʀɽ ɿɽʃɽʅʓʍ 
ʅɸʉɸɾɼɽʅʀʁ (ʅɸ ʇʈʀʄɽʈɽ ɹʆʃʔʅʀʎʓ ʆɸʆ çʈɾɼè 
ɻ. ʈʊʀʑɽɺʆ) 
ʉʧʠʨʠʥʘ ʂʨʠʩʪʠʥʘ ʖʨʴʝʚʥʘ 
ʂʨʘʩʥʦʧʝʨʦʚ ɸʣʝʢʩʘʥʜʨ ʀʛʦʨʝʚʠʯ 
ʎʦʙʝʨʛ ʆʣʴʛʘ ɸʣʝʢʩʝʝʚʥʘ 

28 

ʉʝʢʮʠʷ çʄʝʜʠʮʠʥʘè 34 

ɸʅɸʃʀɿ ɿɸɹʆʃɽɺɸɽʄʆʉʊʀ ʅɸʉɽʃɽʅʀʗ ɸʂʊʀɺʅʓʄ 
ʊʋɹɽʈʂʋʃɽɿʆʄ ɺ ʈɽʉʇʋɹʃʀʂɽ ɹʋʈʗʊʀʗ 
ɺ 2010-2015 ɻʆɼɸʍ 
ɺʘʩʠʣʴʯʝʥʢʦ ʈʦʤʘʥ ʀʚʘʥʦʚʠʯ 
ɸʣʠʝʚ ʊʫʨʘʣ ʕʣʴʜʘʨ ʦʛʣʳ 
ɹʘʜʣʝʝʚʘ ʄʘʨʠʷ ɺʣʘʜʠʤʠʨʦʚʥʘ 

34 

ɺʃʀʗʅʀɽ ʂʆʌɽʀʅɸ ʅɸ ʆʈɻɸʅʀɿʄ 
ɹʘʙʠʯʝʚ ɺʘʣʝʥʪʠʥ ʂʦʥʩʪʘʥʪʠʥʦʚʠʯ 

41 

ɼɽʁʉʊɺʀɽ ʕʊɸʅʆʃɸ ʅɸ ʅɽʈɺʅʋʖ ʉʀʉʊɽʄʋ 
ɻʫʨʢʠʥʘ ʄʘʨʠʷ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 
ʐʘʨʘʧʦʚ ɺʠʢʪʦʨ ʀʚʘʥʦʚʠʯ 

46 

ʇʆʈʆʂʀ ɸʆʈʊɸʃʔʅʆɻʆ ʂʃɸʇɸʅɸ ʋ ɾʀʊɽʃɽʁ 
ʂʀʈʆɺʉʂʆʁ ʆɹʃɸʉʊʀ 
ɻʶʪ ɽʣʠʟʘʚʝʪʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 
ʀʟʦʪʝʝʚʘ ɸʥʘʩʪʘʩʠʷ ʉʝʨʛʝʝʚʥʘ 
ʐʘʤʠʝʚʘ ɼʠʥʘʨʘ ʈʫʩʣʘʥʦʚʥʘ 
ʄʠʣʴʯʘʢʦʚ ɼʤʠʪʨʠʡ ɽʚʛʝʥʴʝʚʠʯ 

52 



 

ʆʎɽʅʂɸ ʕʌʌɽʂʊʀɺʆʉʊʀ ʇʈʀɽʄɸ ʇʈɽʇɸʈɸʊʆɺ 
ɼʃʗ ʉʅʗʊʀʗ ʇʆʉʊʊʈɽʅʀʈʆɺʆʏʅʓʍ ʉʀʄʇʊʆʄʆɺ 
ʋ ʉʇʆʈʊʉʄɽʅʆɺ ɻ. ʂʀʈʆɺɸ (ʂʀʈʆɺʉʂʆʁ ʆɹʃ.) 
ʃʝʣʝʢʦʚʘ ʖʣʠʷ ʉʝʨʛʝʝʚʥʘ 
ʄʝʪʝʣʝʚʘ ɸʥʘʩʪʘʩʠʷ ɸʣʝʢʩʝʝʚʥʘ 
ʉʠʥʮʦʚʘ ʉʚʝʪʣʘʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ 

58 

ʉʆɺʈɽʄɽʅʅʓɽ ʇʆɼʍʆɼʓ ʂ ʊɽʈɸʇʀʀ 
ɼʀʉʄɽʊɸɹʆʃʀʏɽʉʂʀʍ ʅɽʌʈʆʇɸʊʀʁ ʅɸ ʇʈʀʄɽʈɽ 
ʆʂʉɸʃʋʈʀʀ 
ʉʘʢ ɽʢʘʪʝʨʠʥʘ ʀʛʦʨʝʚʥʘ 
ɼʦʣʛʘʥʦʚʘ ʆʣʴʛʘ ʄʠʭʘʡʣʦʚʥʘ 

64 

ʆʉʆɹɽʅʅʆʉʊʀ ʊɽʃʆʉʃʆɾɽʅʀʗ ʐʂʆʃʔʅʀʂʆɺ 
ɺ ɿɸɺʀʉʀʄʆʉʊʀ ʆʊ ʊɽʄʇɽʈɸʄɽʅʊɸ 
ʉʘʨʦʷʥ ʊʝʨʝʟʘ ɸʨʘʝʚʥʘ 
ʂʠʨʠʣʣʦʚʘ ʈʝʛʠʥʘ ɺʣʘʜʠʤʠʨʦʚʥʘ 
ɻʘʣʫʟʦ ʅʘʪʘʣʴʷ ɸʥʘʪʦʣʴʝʚʥʘ 
ʉʝʤʝʥʦʚʘ ɺʝʨʘ ʅʠʢʦʣʘʝʚʥʘ 

69 

ɸʃʂʆɻʆʃʔ ʂɸʂ ʅɸʈʂʆʊʀʂ 
ʉʝʨʧʝʥʝʚʘ ɸʥʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 
ɼʦʣʛʘʥʦʚʘ ʆʣʴʛʘ ʄʠʭʘʡʣʦʚʥʘ 

77 

ʆʎɽʅʂɸ ɺʃʀʗʅʀʗ ɻɽʅɽʊʀʏɽʉʂʆɻʆ ʇʆʃʀʄʆʈʌʀɿʄɸ 
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ʉɽʂʎʀʗ 

çɹʀʆʃʆɻʀʗè 

 

ʇʈʀʄɽʅɽʅʀɽ ʈɽɸʂʎʀʀ ʊʆʈʄʆɾɽʅʀʗ ɻɽʄɸɻɻʃʖʊʀʅɸʎʀʀ 

ɼʃʗ ɼʀɸɻʅʆʉʊʀʂʀ ʇɸʈɺʆɺʀʈʋʉɸ ʉɺʀʅɽʁ 

ɼʘʨʩʘʥʠʷ ʕʤʤʘ ʂʦʪʝʝʚʥʘ 

ʤʘʛʠʩʪʨʘʥʪ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ, 
 çɺʣʘʜʠʤʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

 ʠʤʝʥʠ ɸʣʝʢʩʘʥʜʨʘ ɻʨʠʛʦʨʴʝʚʠʯʘ ʠ ʅʠʢʦʣʘʷ ɻʨʠʛʦʨʴʝʚʠʯʘ ʉʪʦʣʝʪʦʚʳʭè 
ʈʌ, ʛ. ɺʣʘʜʠʤʠʨ 

E-mail: darsaniiae@mail.ru 

 

ɺʚʝʜʝʥʠʝ ʇʘʨʚʦʚʠʨʫʩʥʘʷ ʠʥʬʝʢʮʠʷ ʩʚʠʥʝʡ (ʇɺʀʉ) - ʢʦʥʪʘʛʠʦʟʥʘʷ 

ʚʠʨʫʩʥʘʷ ʙʦʣʝʟʥʴ. ʍʘʨʘʢʪʝʨʥʳʤ ʜʣʷ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʪʩʫʪʩʪʚʠʝ 

ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʫ ʩʚʠʥʦʧʦʛʦʣʦʚʴʷ ʠ ʧʨʦʷʚʣʝʥʠʝ ʧʘʪʦʣʦʛʠʠ ʨʝʧʨʦ-

ʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ ʚ ʧʝʨʠʦʜ ʩʫʧʦʨʦʩʥʦʩʪʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʧʘʨʚʦʚʠʨʫʩʥʘʷ 

ʙʦʣʝʟʥʴ ʩʚʠʥʝʡ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ 32 ʩʪʨʘʥʘʭ ʤʠʨʘ. ʕʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ 

ʦʪ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠ ̫ʜʦʚʦʣʴʥʦ ʚʝʣʠʢ, ʪʘʢ ʢʘʢ ʩʦʩʪʦʠʪ ʠʟ ʧʘʜʝʞʘ ʙʦʣʴʥʳʭ 

ʞʠʚʦʪʥʳʭ, ʧʦʪʝʨʴ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʨʫʰʝʥʠʝʤ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ 

ʩʚʠʥʦʤʘʪʦʢ: ʘʙʦʨʪʘʤʠ, ʨʦʞʜʝʥʠʝʤ ʤʝʨʪʚʳʭ ʠ ʥʝʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʧʦʨʦʩʷʪ, 

ʛʠʙʝʣʴʶ ʜʦ 80-100 % ʧʦʨʦʩʷʪ ʦʪ ʙʦʣʴʥʳʭ ʩʚʠʥʦʤʘʪʦʢ ʚʩʢʦʨʝ ʧʦʩʣʝ 

ʨʦʞʜʝʥʠʷ [1]. ʋʯʠʪʳʚʘʷ ʜʦʣʛʦʚʨʝʤʝʥʥʦʝ ʥʘʨʫʰʝʥʠʝ ʨʝʧʨʦʜʫʢʪʠʚʥʦʡ ʬʫʥʢʮʠʠ 

ʫ ʧʝʨʝʙʦʣʝʚʰʠʭ ʩʚʠʥʦʤʘʪʦʢ ʠ ʙʦʣʴʰʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʙʦʣʝʟʥʠ ʧʦʨʦʩʷʪ, 

ʵʪʦ ʤʦʞʝʪ ʧʦʪʨʝʙʦʚʘʪʴ ʧʦʣʥʦʡ ʟʘʤʝʥʳ ʧʨʦʜʫʢʪʠʚʥʦʛʦ ʧʦʛʦʣʦʚʴʷ [2]. ɺ ʩʚʷʟʠ 

ʩ ʵʪʠʤʠ ʇɺʀʉ ʥʘʥʦʩʠʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʩʚʠʥʦʚʦʜʯʝʩʢʠʤ 

ʭʦʟʷʡʩʪʚʘʤ ʩʪʨʘʥʳ. 

ʕʪʠʦʣʦʛʠʷ. ɺʦʟʙʫʜʠʪʝʣʝʤ ʙʦʣʝʟʥʠ ʷʚʣʷʝʪʩʷ ɼʅʂ-ʩʦʜʝʨʞʘʱʠʡ Porcine 

Parvovirus, ʩʝʤʝʡʩʪʚʘ Parvoviridae, ʠʢʦʩʦʵʜʨʠʯʝʩʢʠʝ ʚʠʨʠʦʥʳ ʚ ʜʠʘʤʝʪʨʝ 18-

22 ʥʄ, ʧʣʘʚʫʯʘʷ ʧʣʦʪʥʦʩʪʴ ʚ ʛʨʘʜʠʝʥʪʝ ʭʣʦʨʠʩʪʦʛʦ ʮʝʟʠʷ ï 1,38 ʛ/ʩʤ3 (parvus ï 

ʤʘʣʝʥʴʢʠʡ). ʇʘʨʚʦʚʠʨʫʩ ʩʦʜʝʨʞʠʪ ʪʨʠ ʩʪʨʫʢʪʫʨʥʳʭ ʧʦʣʠʧʝʧʪʠʜʘ VP1, VP2 

ʠ VP3 ʩ ʤʦʣʝʢʫʣʷʨʥʦʡ ʤʘʩʩʦʡ 62-79 ʢɼ, ʠʟ ʢʦʪʦʨʳʭ ʦʩʥʦʚʥʳʤ ʷʚʣʷʝʪʩʷ VP3 

(ʥʘ ʝʛʦ ʜʦʣʶ ʧʨʠʭʦʜʠʪʩʷ 80 % ʤʘʩʩʳ ʙʝʣʢʦʚ). ɺʦʟʙʫʜʠʪʝʣʴ ʚʝʩʴʤʘ ʫʩʪʦʡʯʠʚ 
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ʢ ʜʝʡʩʪʚʠʶ ʨʘʟʣʠʯʥʳʭ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʩʨʝʜʳ. ʉʦʭʨʘʥʷʝʪ 

ʠʥʬʝʢʮʠʦʥʥʦʩʪʴ ʧʨʠ ʨʅ 3,0...9,0 ʠ ʪʝʤʧʝʨʘʪʫʨʝ 37Áʉ ʚ ʪʝʯʝʥʠʝ 1,5 ʯ. 

ʀʥʘʢʪʠʚʠʨʫʝʪʩʷ ʧʨʠ 80Áʉ ʟʘ 5 ʤʠʥ ʬʦʨʤʘʣʠʥʦʤ. ɺ ʞʠʚʦʪʥʦʚʦʜʯʝʩʢʠʭ 

ʧʦʤʝʱʝʥʠʷʭ ʧʘʨʚʦʚʠʨʫʩ ʤʦʞʝʪ ʩʦʭʨʘʥʷʪʴʩʷ ʜʦ 6 ʤʝʩ [3]. ɿʘʥʝʩʝʥʥʳʡ ʚ ʙʣʘʛʦ-

ʧʦʣʫʯʥʦʝ ʭʦʟʷʡʩʪʚʦ ʚʠʨʫʩ ʚ ʪʝʯʝʥʠʝ 2-3 ʤʝʩʷʮʝʚ ʧʦʨʘʞʘʝʪ ʚʩʝʭ ʞʠʚʦʪʥʳʭ. 

ɺ ʭʦʟʷʡʩʪʚʘʭ, ʛʜʝ ʧʘʨʚʦʚʠʨʫʩʥʘʷ ʙʦʣʝʟʥʴ ʧʦʷʚʠʣʘʩʴ ʚʧʝʨʚʳʝ, ʥʘʙʣʶʜʘʶʪ 

ʤʘʩʩʦʚʳʝ ʧʨʦʭʦʣʦʩʪʳ ʤʘʪʦʢ, ʤʝʨʪʚʦʨʦʞʜʘʝʤʦʩʪʴ ʜʦʩʪʠʛʘʝʪ 100 % ʧʦʤʝʪʦʚ. 

ʂʨʦʤʝ ʪʦʛʦ, ʫ ʩʚʠʥʦʤʘʪʦʢ ʨʝʛʠʩʪʨʠʨʫʶʪʩʷ ʘʙʦʨʪʳ ʠ ʤʫʤʠʬʠʮʠʨʦʚʘʥʥʳʝ 

ʧʣʦʜʳ, ʵʥʜʦʤʝʪʨʠʪʳ ʠ ʤʘʩʪʠʪʳ. ʇɺʀʉ ʧʦ ʧʨʦʷʚʣʝʥʠʶ ʧʘʪʦʣʦʛʠʠ ʩʫʧʦʨʦʩʥʦʩʪʠ 

ʤʦʞʥʦ ʩʧʫʪʘʪʴ ʩ ʙʦʣʝʟʥʴʶ ɸʫʝʩʢʠ, ʣʝʧʪʦʩʧʠʨʦʟʦʤ ʠ ʦʧʨʝʜʝʣʝʥʥʳʤʠ ʬʦʨʤʘʤʠ 

ʛʨʠʧʧʘ [2]. ɼʠʬʬʝʨʝʥʮʠʨʦʚʘʪʴ ʟʘʙʦʣʝʚʘʥʠʝ ʩʣʝʜʫʝʪ ʣʘʙʦʨʘʪʦʨʥʳʤʠ ʤʝʪʦʜʘʤʠ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʣʷ ʩʝʨʦʜʠʘʛʥʦʩʪʠʢʠ ʇɺʀʉ ʚ ʣʘʙʦʨʘʪʦʨʥʦʡ ʧʨʘʢʪʠʢʝ 

ʥʘʨʷʜʫ ʩ ʤʦʣʝʢʫʣʷʨʥʳʤʠ ʠ ʚʠʨʫʩʦʣʦʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʩʝʨʦʣʦʛʠʯʝʩʢʠʡ ʤʝʪʦʜ ï ʨʝʘʢʮʠʷ ʪʦʨʤʦʞʝʥʠʷ ʛʝʤʘʛʛʣʶʪʠʥʘʮʠʠ (ʈʊɻɸ), 

ʢʦʪʦʨʘʷ ʢʦʥʢʫʨʠʨʫʝʪ ʩ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʤʝʪʦʜʘʤʠ ʜʠʘʛʥʦʩʪʠʢʠ ʧʦ ʩʧʝʮʠʬʠʯʥʦʩʪʠ, 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʠ, ʚʦʟʤʦʞʥʦʩʪʠ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ ʫʩʣʦʚʠʡ ʧʦʩʪʘʥʦʚʢʠ ʘʥʘʣʠʟʘ, 

ʜʦʩʪʫʧʥʦʩʪʠ ʰʠʨʦʢʦʤʫ ʢʨʫʛʫ ʧʨʘʢʪʠʯʝʩʢʠʭ ʚʝʪʝʨʠʥʘʨʥʳʭ ʣʘʙʦʨʘʪʦʨʠʡ ʠ ʩʚʦʝʡ 

ʜʝʰʝʚʠʟʥʝ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʩ ʫʩʧʝʭʦʤ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʜʣʷ 

ʩʝʨʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʧʨʠ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʦʤ ʦʙʩʣʝʜʦʚʘʥʠʠ 

ʭʦʟʷʡʩʪʚʘ, ʪʘʢ ʠ ʢʘʢ ʢʦʥʪʨʦʣʴʥʳʡ ʪʝʩʪ ʜʣʷ ʠʟʫʯʝʥʠʷ ʠʤʤʫʥʥʦʛʦ ʬʦʥʘ 

ʫ ʚʘʢʮʠʥʠʨʦʚʘʥʥʦʛʦ ʩʚʠʥʦʧʦʛʦʣʦʚʴʷ. 

ʎʝʣʴʶ ʨʘʙʦʪʳ ʷʚʣʷʣʦʩʴ ʧʨʦʚʝʜʝʥʠʝ ʩʝʨʦʣʦʛʠʯʝʩʢʦʛʦ ʤʦʥʠʪʦʨʠʥʛʘ ʠ, 

ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ, ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʵʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʫʶ 

ʩʠʪʫʘʮʠʶ ʧʦ ʇɺʀʉ ʫ ʩʚʠʥʦʧʦʛʦʣʦʚʴʷ ʨʘʟʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʈʊɻɸ ʩʪʘʚʠʣʠ ʧʦ ʦʙʱʝʧʨʠʥʷʪʦʡ ʤʝʪʦʜʠʢʝ. 

ʀʩʧʦʣʴʟʦʚʘʣʠ ʘʥʪʠʛʝʥ, ʠʩʧʳʪʫʝʤʳʝ ʩʳʚʦʨʦʪʢʠ ʩʚʠʥʝʡ, 0,6 % ʚʟʚʝʩʴ ʵʨʠʪʨʦʮʠʪʦʚ 

ʤʦʨʩʢʦʡ ʩʚʠʥʢʠ. ɼʣʷ ʫʜʘʣʝʥʠʷ ʪʝʨʤʦʣʘʙʠʣʴʥʳʭ ʠʥʛʠʙʠʪʦʨʦʚ ʩʳʚʦʨʦʪʢʫ ʢʨʦʚʠ 

ʧʨʦʛʨʝʚʘʣʠ ʚ ʚʦʜʷʥʦʡ ʙʘʥʝ ʧʨʠ 560ʉ ʚ ʪʝʯʝʥʠʝ 40 ʤʠʥ. ɼʠʘʛʥʦʩʪʠʯʝʩʢʠ 

ʟʥʘʯʠʤʳʤ ʩʯʠʪʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʙ ʦʪ ʧʦʨʦʩʷʪ ʜʦ ʧʨʠʝʤʘ ʤʦʣʦʟʠʚʘ, 

ʥʝʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ ʧʨʦʪʠʚ ʇɺʀʉ ʧʦʨʦʩʷʪ 2,5-6-ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ (ʛʨʫʧʧʳ 
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ʜʦʨʘʱʠʚʘʥʠʷ ʠ ʦʪʢʦʨʤʘ), ʘ ʪʘʢʞʝ ʧʘʨʥʳʝ ʩʳʚʦʨʦʪʢʠ ʦʪ ʨʝʤʦʥʪʥʳʭ ʩʚʠʥʦʢ 

ʠ ʩʚʠʥʦʤʘʪʦʢ. 

ʈʝʟʫʣʴʪʘʪʳ. 

ɹʳʣʦ ʠʩʩʣʝʜʦʚʘʥʦ ʚ ʈʊɻɸ ʦʢʦʣʦ 2,5 ʪʳʩʷʯ ʧʨʦʙ ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ ʠʟ 

20 ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚ 11 ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ʈʝʟʫʣʴʪʘʪʳ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙ. 1. 

ʊʘʙʣʠʮʘ 1. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʳʷʚʣʝʥʠʶ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ ʢ ʇɺʀʉ 

ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʦʩʩʠʠ ʚ ʧʝʨʠʦʜ ʩ 2016ʛ ʧʦ 2017 ʛ. 

ˉ ʧ/ʧ 
ʉʫʙʲʝʢʪ ʈʌ 

(ʦʙʣ., ʢʨʘʡ, ʨʝʩʧʫʙʣʠʢʘ) 

ʂʦʣ-ʚʦ 

ʭʦʟʷʡʩʪʚ 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʳʚʦʨʦʪʦʢ 

ʢʨʦʚʠ ʚ ʈʊɻɸ 

ʠʩʩʣʝʜ/ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

% 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ 

ʧʨʦʙ 

1 ɸʣʪʘʡʩʢʠʡ ʢʨʘʡ 2 245/168 68,5 

2 ɹʨʷʥʩʢʘʷ 1 222/99 44,2 

3 ɹʘʰʢʠʨʠʷ 2 145/131 90,3 

4 ɺʣʘʜʠʤʠʨʩʢʘʷ 2 231/202 87,4 

5 ʂʨʘʩʥʦʜʘʨʩʢʠʡ 3 271/211 77,8 

6 ʂʦʤʠ 1 398/175 43,9 

7 ʆʨʣʦʚʩʢʘʷ 1 240/122 95,0 

8 ʊʘʪʘʨʩʪʘʥ 2 150/89 59,3 

9 ʋʜʤʫʨʪʠʷ 2 199/98 49,2 

10 ʊʶʤʝʥʩʢʘʷ 1 141/91 65,3 

11 ʅʦʚʦʩʠʙʠʨʩʢʘʷ 3 189/121 64,0 

ʀʪʦʛʦ: 11 ʩʫʙʲʝʢʪʦʚ 20 2431/1507 61,9 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʪʘʙʣʠʮʳ ʚʩʝ ʠʩʩʣʝʜʦʚʘʥʥʳʝ ʩʚʠʥʦʚʦʜʯʝʩʢʠʝ ʭʦʟʷʡʩʪʚʘ 

ʷʚʣʷʣʠʩʴ ʩʝʨʦʧʦʣʦʞʠʪʝʣʴʥʳʤʠ ʢ ʇɺʀʉ. ʀʟ 2431 ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʧʨʦʙ ʩʳʚʦʨʦʪʦʢ 

ʢʨʦʚʠ ʩʚʠʥʝʡ ʘʥʪʠʪʝʣʘ ʢ ʚʠʨʫʩʫ ʇɺʀʉ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʚ 1507 (61,9 %) ʧʨʦʙʘʭ. 

ʋʨʦʚʝʥʴ ʩʝʨʦʧʦʟʠʪʠʚʥʦʩʪʠ ʚ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʨʝʛʠʦʥʘʭ ʙʳʣ ʚ ʧʨʝʜʝʣʘʭ ʦʪ 43,9 % 

ʜʦ 95,0 % ʯʪʦ ʦʙʫʩʣʦʚʣʝʥʦ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʚʦʟʨʘʩʪʦʤ ʞʠʚʦʪʥʳʭ, ʦʪ ʢʦʪʦʨʳʭ 

ʦʪʙʠʨʘʣʠ ʧʨʦʙʳ ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ. 

ʉ ʮʝʣʴʶ ʠʟʫʯʝʥʠʷ ʮʠʨʢʫʣʷʮʠʠ ʚʠʨʫʩʘ ʚ ʩʚʠʥʦʚʦʜʯʝʩʢʠʭ ʭʦʟʷʡʩʪʚʘʭ, 

ʧʨʦʚʦʜʠʣʠʩʴ ʚʳʙʦʨʦʯʥʳʝ ʩʝʨʦʣʦʛʠʯʝʩʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʪ ʞʠʚʦʪʥʳʭ ʨʘʟʣʠʯʥʳʭ 
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ʭʦʟ̫ʡʩʪʚʝʥʥʳʭ ʛʨʫʧʧ. ɼʣʷ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʜʘʥʥʳʝ ʧʦ ʚʳʙʦʨʢʘʤ 

ʠʟ ʦʪʜʝʣʴʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʛʨʫʧʧ ʩʚʠʥʦʧʦʛʦʣʦʚʴʷ ʙʳʣʠ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ 2. 

ʊʘʙʣʠʮʘ 2. 

ʈʝʟʫʣʴʪʘʪʳ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʚʳʷʚʣʝʥʠʶ 

ʩʝʨʦʧʦʣʦʞʠʪʝʣʴʥʳʭ ʢ ʇɺʀʉ ʞʠʚʦʪʥʳʭ ʨʘʟʥʳʭ ʧʦʣʦʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ 

ɺʦʟʨʘʩʪʥʘʷ ʛʨʫʧʧʘ  

ʞʠʚʦʪʥʳʭ 

ʂʦʣ-ʚʦ ʠʩʩʣʝʜʦʚʘʥʥʳʭ 

ʧʨʦʙ 

ʋʨʦʚʝʥʴ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ 

ʢ ʇɺʀʉ (log2) 

ʚʘʢʮʠʥʥʳʝ ʥʝʚʘʢʮʠʥʥʠʝ 

ʭʨʷʢʠ 97 9,7+0,3 10,3+0,6 

ʩʚʠʥʦʤʘʪʢʠ 356 9,9+0,6 - 

ʧʦʜʩʦʩʥʳʝ  178 - 9,4+ 0,3 

ʧʦʨʦʩʷʪʘ ʛʨ. 

ʜʦʨʘʱʠʚʘʥʠʷ 
147 - 7,7+ 0,5 

ʧʦʨʦʩʷʪʘ ʛʨ. ʦʪʢʦʨʤʘ 197 - 8,3+ 0,6 

ʨʝʤʦʥʪʥʳʝ ʩʚʠʥʢʠ  256 10,7+0,3 - 

ɺʩʝʛʦ 1288   

ʇʨʠʤʝʯʘʥʠʝ: ʟʥʘʯʝʥʠʷ ʈʊɻɸ> 7,0 log2 - ʥʘʣʠʯʠʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ 

 

ɸʥʘʣʠʟʠʨʫʷ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʚʘʢʮʠʥʠʨʦʚʘʥʥʳʝ ʛʨʫʧʧʳ 

ʞʠʚʦʪʥʳʭ (ʭʨʷʢʠ ʠ ʩʚʠʥʦʤʘʪʢʠ) ʠʤʝʶʪ ʩʧʝʮʠʬʠʯʝʩʢʠʝ ʧʦʩʪʚʘʢʮʠʥʘʣʴʥʳʝ 

ʘʥʪʠʪʝʣʘ ʚ ʜʦʩʪʘʪʦʯʥʳʭ ʪʠʪʨʘʭ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʚ ʛʨʫʧʧʝ ʥʝʚʘʢʮʠʥʠʨʦʚʘʥʥʳʭ 

ʭʨʷʢʦʚ ʚʳʷʚʣʝʥʳ ʩʧʝʮʠʬʠʯʝʢʠʝ ʘʥʪʠʪʝʣʘ ʢ ʇɺʀʉ, ʯʪʦ ʧʦʢʘʟʳʚʘʝʪ ʦʙ 

ʠʥʬʠʮʠʨʦʚʘʥʠʠ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʞʠʚʦʪʥʳʭ. ʆʩʪʘʪʦʯʥʳʝ ʢʦʣʦʩʪʨʘʣʴʥʳʝ 

ʘʥʪʠʪʝʣʘ ʚʳʷʚʣʷʶʪʩʷ ʫ ʧʦʨʦʩʷʪ ʜʦ 1,5-2,0 ʤʝʩʷʯʥʦʛʦ ʚʦʟʨʘʩʪʘ. ɸ ʚ ʚʦʟʨʘʩʪʝ 

ʦʪ 2,5 ʤʝʩ ʧʘʩʩʠʚʥʳʡ ʠʤʤʫʥʠʪʝʪ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʠ ʧʦʨʦʩʷʪʘ ʩʪʘʥʦʚʷʪʩʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʳʤʠ ʢ ʠʥʬʠʮʠʨʦʚʘʥʠʶ ʚ ʧʝʨʠʦʜ ʜʦʨʘʱʠʚʘʥʠʷ ʠ ʦʪʢʦʨʤʘ, ʦ ʯʝʤ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʫʨʦʚʥʷ ʧʦʩʪʠʥʬʝʢʮʠʦʥʥʳʭ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʘʥʪʠʪʝʣ ʚ ʜʘʥʥʳʭ ʛʨʫʧʧʘʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʘʣʠʟ 

ʩʝʨʦʣʦʛʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʧʨʦʚʝʜʝʥʥʳʭ ʩ ʧʦʤʦʱʴʶ ʈʊɻɸ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʣʷ 

ʵʬʬʝʢʪʠʚʥʳʭ ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʠ ʙʦʨʴʙʳ ʩ ʇɺʀʉ ʚ ʩʪʘʜʝ 

ʥʝʦʙʭʦʜʠʤʦ ʧʨʠʚʠʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʭʨʷʢʦʚ, ʩʚʠʥʦʤʘʪʦʢ ʠ ʨʝʤʦʥʪʥʳʭ ʩʚʠʥʦʢ, 

ʥʦ ʠ, ʦʙʷʟʘʪʝʣʴʥʦ, ʧʦʨʦʩʷʪ ʚ ʧʝʨʠʦʜ ʦʪʲʝʤʘ. 
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1. ʉʶʨʠʥ ɺ.ʅ., ʉʘʤʫʡʣʝʥʢʦ ɸ.ʗ., ʉʦʣʦʚʴʸʚ ɹ.ɺ. ɺʠʨʫʩʥʳʝ ʙʦʣʝʟʥʠ ʞʠʚʦʪʥʳʭ. ï 

ʄ: ɺʅʀʊ ʠ ɹʇ, 1998. ï 928 ʩ. 

2. ɻʝʣʴʚʠʛ ʕ.ɻ. ɿʘʙʦʣʝʚʘʥʠʝ ʩʚʠʥʝʡ / ɻʝʣʴʚʠʛ ʕ.ɻ. // ʄ.: ɸʩʪʨʝʣʴ; ɸʉʊ, 2003, 

ʩ. 112. 

3. ʕʧʠʟʦʦʪʦʣʦʛʠʯʝʩʢʘʷ ʠ ʢʣʠʥʠʢʦ-ʤʦʨʬʦʣʦʛʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʧʘʨʚʦʚʠʨʫʩʥʦʡ 

ʠʥʬʝʢʮʠʠ ʩʚʠʥʝʡ / ɸʥʫʬʨʠʝʚ ʇ.ɸ. ʇʘʨʰʠʥ ʇ.ɸ. ʉʫʣʝʡʤʘʥʦʚ ʉ.ʄ., 

ɺʝʪʝʨʠʥʘʨʥʘʷ ʧʘʪʦʣʦʛʠʷ, ˉ 3 / 2009, ʩʪʨ. 67-68.  
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ʈɸɿʈɸɹʆʊʂɸ ʈɽɸʂʎʀʀ ʄʀʂʈʆʅɽʁʊʈɸʃʀɿɸʎʀʀ 

ɼʃʗ ɼʀɸɻʅʆʉʊʀʂʀ ʅʆɼʋʃʗʈʅʆɻʆ ɼɽʈʄɸʊʀʊɸ 

ʂʈʋʇʅʆɻʆ ʈʆɻɸʊʆɻʆ ʉʂʆʊɸ 

ʉʦʣʦʚʴʝʚʘ ʄʘʨʠʷ ʆʣʝʛʦʚʥʘ 

ʤʘʛʠʩʪʨʘʥʪ ʢʘʬʝʜʨʳ ʙʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ 
 ɺʣʘʜʠʤʠʨʩʢʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ 

 ʠʤ. ɸʣʝʢʩʘʥʜʨʘ ɻʨʠʛʦʨʴʝʚʠʯʘ ʠ ʅʠʢʦʣʘʷ ɻʨʠʛʦʨʴʝʚʠʯʘ ʉʪʦʣʝʪʦʚʳʭ, 
ʈʌ, ʛ. ɺʣʘʜʠʤʠʨ 

E-mail: ms.m.solovyova@mail.ru 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʪʝʤʳ. ʅʦʜʫʣʷʨʥʳʡ ʜʝʨʤʘʪʠʪ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ 

(ʢʦʞʥʘʷ ʙʫʛʦʨʯʘʪʢʘ, ʢʦʞʥʦ-ʫʟʝʣʢʦʚʘʷ ʩʳʧʴ, ʫʟʝʣʢʦʚʘʷ ʵʢʟʘʥʪʝʤʘ) ï 

ʵʪʦ ʪʨʘʥʩʛʨʘʥʠʯʥʘʷ ʚʠʨʫʩʥʘʷ ʙʦʣʝʟʥʴ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ (ʂʈʉ), 

ʧʨʦʷʚʣʷʶʱʘʷʩʷ ʧʝʨʩʠʩʪʝʥʪʥʦʡ ʣʠʭʦʨʘʜʢʦʡ, ʧʦʪʝʨʝʡ ʞʠʚʦʡ ʤʘʩʩʳ, ʧʦʨʘʞʝʥʠʝʤ 

ʣʠʤʬʘʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʦʪʝʢʦʤ ʚʥʫʪʨʝʥʥʠʭ ʦʨʛʘʥʦʚ ʠ ʧʦʜʢʦʞʥʦʡ ʢʣʝʪʯʘʪʢʠ, 

ʩ ʦʙʨʘʟʦʚʘʥʠʝʤ ʙʫʛʦʨʢʦʚ ʠ ʠʭ ʥʝʢʨʦʟʦʤ. 

ɹʦʣʝʟʥʴ ʥʘʥʦʩʠʪ ʟʥʘʯʠʪʝʣʴʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʚ ʩʢʦʪʦʚʦʜʩʪʚʝ, ʪʘʢ 

ʢʘʢ ʚʳʟʳʚʘʝʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʩʥʠʞʝʥʠʝ ʫʜʦʷ ʤʦʣʦʢʘ, ʧʦʪʝʨʶ ʞʠʚʦʡ ʤʘʩʩʳ ʪʝʣʘ. 

ʋ ʩʪʝʣʴʥʳʭ ʞʠʚʦʪʥʳʭ ʦʪʤʝʯʘʶʪ ʘʙʦʨʪʳ, ʙʳʢʠ ʤʦʛʫʪ ʩʪʘʪʴ ʚʨʝʤʝʥʥʦ ʠʣʠ 

ʧʦʩʪʦʷʥʥʦ ʙʝʩʧʣʦʜʥʳʤʠ [1, 6, 7]. ɺ 2015 ʛ. ʧʝʨʚʳʝ ʩʣʫʯʘʠ ʅɼ ʂʈʉ ʚ ʈʦʩʩʠʠ ʙʳʣʠ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ ʠ ʏʝʯʝʥʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ. 

25 ʤʘʷ 2016 ʛʦʜʘ ʅɼ ʂʈʉ ʚʥʦʚʴ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʚ ʈʦʩʩʠʠ, ʥʘ ʪʝʨʨʠʪʦʨʠʠ 

ʂʨʘʩʥʦʜʘʨʩʢʦʛʦ ʢʨʘʷ. ʉ 29 ʤʘʷ ʧʦ 12 ʠʶʥʷ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ 

ʚʳʷʚʣʝʥʦ 15 ʦʯʘʛʦʚ ʜʘʥʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ, ʦʯʘʛʠ ʚʳʷʚʣʝʥʳ ʥʘ ʬʝʨʤʘʭ, 

ʛʜʝ ʩʦʜʝʨʞʘʣʦʩʴ ʚ ʦʙʱʝʡ ʩʣʦʞʥʦʩʪʠ 36645 ʞʠʚʦʪʥʳʭ. 

ʇʨʠʚʝʜʝʥʥʳʝ ʜʘʥʥʳʝ ʫʢʘʟʳʚʘʶʪ, ʯʪʦ ʫʛʨʦʟʘ ʧʦʷʚʣʝʥʠʷ ʅɼ ʂʈʉ ʚ ʜʨʫʛʠʭ 

ʨʝʛʠʦʥʘʭ ʈʌ ʠ ʝʛʦ ʜʘʣʴʥʝʡʰʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʢʨʘʡʥʝ ʚʝʣʠʢʠ, ʯʪʦ ʤʦʞʝʪ 

ʚʳʟʚʘʪʴ ʩʝʨʴʝʟʥʳʝ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʩʣʝʜʩʪʚʠʷ ʜʣʷ ʦʪʝʯʝʩʪʚʝʥʥʦʛʦ 

ʞʠʚʦʪʥʦʚʦʜʩʪʚʘ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʥʝʦʙʭʦʜʠʤʦ ʠʤʝʪʴ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ 

ʧʨʝʧʘʨʘʪʳ ʠ ʩʨʝʜʩʪʚʘ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ, ʢʦʪʦʨʳʝ ʚ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ 

ʧʦʟʚʦʣʠʣʠ ʙʳ ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʪʴ ʚʦʟʙʫʜʠʪʝʣʴ ʅɼ ʂʈʉ ʠ ʙʳʩʪʨʦ ʢʫʧʠʨʦʚʘʪʴ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʠʥʬʝʢʮʠʠ. ʕʪʦ ʦʙʩʪʦʷʪʝʣʴʩʪʚʦ ʪʨʝʙʫʝʪ ʧʦʩʪʦʷʥʥʳʭ ʧʦʠʩʢʦʚ 

mailto:ms.m.solovyova@mail.ru
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ʥʦʚʳʭ ʰʪʘʤʤʦʚ, ʧʨʠʛʦʜʥʳʭ ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʩʨʝʜʩʪʚ ʜʠʘʛʥʦʩʪʠʢʠ ʠ 

ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʅɼ ʂʈʉ. 

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʚʠʨʫʩʥʝʡʪʨʘʣʠʟʫʶʱʠʭ ʘʥʪʠʪʝʣ ʢ ʚʠʨʫʩʫ ʅɼ ʨʝʢʦʤʝʥʜʫʝʤʳʤ 

ʤʝʪʦʜʦʤ ʷʚʣʷʝʪʩʷ ʨʝʘʢʮʠʷ ʥʝʡʪʨʘʣʠʟʘʮʠʠ. ɸʥʪʠʪʝʣʘ ʢ ʚʠʨʫʩʫ ʤʦʞʥʦ ʦʙʥʘʨʫʞʠʪʴ, 

ʥʘʯʠʥʘʷ ʩʦ 2 ʜʥʷ ʧʦʩʣʝ ʥʘʯʘʣʘ ʢʣʠʥʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʚ ʠ ʜʦ 7 ʤʝʩʷʮʝʚ, 

ʥʦ ʟʥʘʯʠʪʝʣʴʥʳʡ ʨʦʩʪ ʪʠʪʨʦʚ ʧʨʦʠʩʭʦʜʠʪ ʦʙʳʯʥʦ ʤʝʞʜʫ 21 ʠ 42 ʜʥʝʤ ʧʦʩʣʝ 

ʠʥʬʠʮʠʨʦʚʘʥʠʷ [3]. 

ʎʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʘ ʨʘʟʨʘʙʦʪʢʘ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʨʝʘʢʮʠʠ 

ʤʠʢʨʦʥʝʡʪʨʘʣʠʟʘʮʠʠ (ʈʄʅ) ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʘʥʪʠʪʝʣ ʢ ʚʠʨʫʩʫ ʅɼ ʚ 

ʩʳʚʦʨʦʪʢʘʭ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ 

ɺʠʨʫʩ: ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʰʪʘʤʤ ɺʅɼ ʂʈʉ/ɼʘʛʝʩʪʘʥ/2015, 

ʧʦʣʫʯʝʥʥʳʡ ʧʫʪʝʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʧʘʩʩʘʞʝʡ ʧʦʣʝʚʦʛʦ ʠʟʦʣʷʪʘ ʚ ʢʫʣʴʪʫʨʝ 

ʢʣʝʪʦʢ ʪʝʩʪʠʢʫʣ ʷʛʥʝʥʢʘ (ʊʗ) ʚ ʨʝʬʝʨʝʥʪʥʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʙʦʣʝʟʥʝʡ ʢʨʫʧʥʦʛʦ 

ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʌɻɹʋ çɺʅʀʀɿɾè [4]. ɺʠʨʫʩ ʅɼ ʂʈʉ ʪʠʪʨʦʚʘʣʠ ʤʠʢʨʦʤʝʪʦʜʦʤ 

ʚ ʩʪʝʨʠʣʴʥʳʭ 96-ʣʫʥʦʯʥʳʭ ʧʣʦʩʢʦʜʦʥʥʳʭ ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʧʣʘʥʰʝʪʘʭ 

ʦʙʱʝʧʨʠʥʷʪʳʤ ʤʝʪʦʜʦʤ [2]. ʊʠʪʨ ʚʠʨʫʩʘ ʨʘʩʩʯʠʪʳʚʘʣʠ ʧʦ ʤʝʪʦʜʫ ʈʠʜʘ 

ʠ ʄʝʥʯʘ ʠ ʚʳʨʘʞʘʣʠ ʚ lg ʊʎɼ50/ʩʤ
3 [5]. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʪʠʪʨʦʚʘʥʠʷ ʛʦʪʦʚʠʣʠ ʨʘʙʦʯʠʝ 

ʨʘʟʚʝʜʝʥʠʝ ʚʠʨʫʩʘ ʅɼ ʂʈʉ ʚ ʧʨʝʜʝʣʘʭ 100 ʊʎɼ50/0,05 ʩʤ
3. 

ʉʳʚʦʨʦʪʢʠ: ʇʨʠ ʨʘʟʨʘʙʦʪʢʝ ʈʄʅ ʠʩʧʦʣʴʟʦʚʘʣʠ ʦʙʨʘʟʮʳ ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ, 

ʦʪʦʙʨʘʥʥʳʝ ʢʘʢ ʦʪ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʟʘʨʘʞʝʥʥʳʭ, ʪʘʢ ʠ ʦʪ ʙʦʣʴʥʳʭ ʞʠʚʦʪʥʳʭ. 

ɺ ʢʘʯʝʩʪʚʝ ʧʦʣʦʞʠʪʝʣʴʥʦʛʦ ʠ ʦʪʨʠʮʘʪʝʣʴʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠʩʧʦʣʴʟʦʚʘʣʠ 

ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʂʈʉ ʩ ʟʘʚʝʜʦʤʦ ʠʟʚʝʩʪʥʳʤ ʩʪʘʪʫʩʦʤ. ʂʦʥʪʨʦʣʴʥʳʝ ʠ 

ʠʩʩʣʝʜʫʝʤʳʝ ʩʳʚʦʨʦʪʢʠ ʠʥʘʢʪʠʚʠʨʦʚʘʣʠ 30 ʤʠʥ ʥʘ ʚʦʜʷʥʦʡ ʙʘʥʝ ʧʨʠ 56Üʉ 

ʠ ʚ ʥʝʦʙʭʦʜʠʤʦʤ ʦʙʲʝʤʝ ʠʩʧʦʣʴʟʦʚʘʣʠ ʜʣʷ ʧʦʩʪʘʥʦʚʢʠ ʈʄʅ. 

ʇʦʩʪʘʥʦʚʢʘ ʦʩʥʦʚʥʦʛʦ ʦʧʳʪʘ ʈʄʅ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ 

ʚʢʣʶʯʘʝʪ ʜʚʘ ʵʪʘʧʘ: ʧʦʩʪʘʥʦʚʢʘ ʢʦʥʪʨʦʣʝʡ (ʢʦʥʪʨʦʣʴ ʨʘʙʦʯʝʡ ʜʦʟʳ ʚʠʨʫʩʘ, 

ʢʦʥʪʨʦʣʴ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ, ʢʦʥʪʨʦʣʴ ʩʨʝʜʳ, ʢʦʥʪʨʦʣʴ ʩʧʝʮʠʬʠʯʝʩʢʠʭ 

ʩʳʚʦʨʦʪʦʢ) ʠ ʪʝʩʪʠʨʦʚʘʥʠʝ ʦʙʨʘʟʮʦʚ ʩʳʚʦʨʦʪʦʢ ʥʘ ʥʘʣʠʯʠʝ ʘʥʪʠʪʝʣ. ʆʙʘ ʵʪʘʧʘ 
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ʦʩʥʦʚʥʦʛʦ ʦʧʳʪʘ ʩʪʘʚʠʣʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʪʘʥʜʘʨʪʥʳʭ 

ʨʝʘʛʝʥʪʦʚ ʠ ʤʘʪʝʨʠʘʣʦʚ ʦʜʥʦʡ ʩʝʨʠʠ. 

ɼʣʷ ʵʪʦʛʦ ʛʦʪʦʚʠʣʠ ʜʚʫʢʨʘʪʥʳʝ ʨʘʟʚʝʜʝʥʠʷ ʠʩʩʣʝʜʫʝʤʳʭ ʩʳʚʦʨʦʪʦʢ 

ʚ ʦʙʲʝʤʝ 0,05 ʩʤ3 ʥʘ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʝ ʇʉʇ. ɼʘʣʝʝ ʚʦ ʚʩʝ ʣʫʥʢʠ ʧʣʘʥʰʝʪʘ 

ʚʥʦʩʠʣʠ ʧʦ 0,05 ʩʤ3 ʨʘʙʦʯʝʛʦ ʨʘʟʚʝʜʝʥʠʷ ʚʠʨʫʩʘ (100 ʊʎɼ50/0,05 ʩʤ3). 

ʇʣʘʥʰʝʪʳ ʠʥʢʫʙʠʨʦʚʘʣʠ ʚ ʉʆ2 - ʠʥʢʫʙʘʪʦʨʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37Áʉ ʚ ʪʝʯʝʥʠʝ 

ʦʜʥʦʛʦ ʯʘʩʘ. ʇʦʩʣʝ ʯʘʩʦʚʦʛʦ ʢʦʥʪʘʢʪʘ ʚʦ ʚʩʝ ʣʫʥʢʠ ʧʣʘʥʰʝʪʘ ʚʥʦʩʠʣʠ 

ʩʫʩʧʝʥʟʠʶ ʢʫʣʴʪʫʨʳ ʢʣʝʪʦʢ ʗɼʂ-04 ʩ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʢʣʝʪʦʢ 0,4-0,5ʭ106 ʢʣ/ʩʤ3 

ʠ ʧʦʤʝʱʘʣʠ ʚ ʉʆ2 ï ʠʥʢʫʙʘʪʦʨ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37Üʉ ʥʘ 96-120ʯ. ʅʘʙʣʶʜʝʥʠʷ 

ʧʨʦʚʦʜʠʣʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʠʥʚʝʨʪʠʨʫʝʤʦʛʦ ʤʠʢʨʦʩʢʦʧʘ, ʨʝʛʠʩʪʨʠʨʫʷ ʣʫʥʢʠ 

ʩ ʚʳʨʘʞʝʥʥʳʤ ʎʇɼ ʚʠʨʫʩʘ ʠ/ʠʣʠ ʩ ʮʝʣʴʥʳʤ ʥʝʧʦʚʨʝʞʜʝʥʥʳʤ ʤʦʥʦʩʣʦʝʤ. 

ʇʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ ʂʈʉ ʧʦʣʦʞʠʪʝʣʴʥʦʡ ʩʯʠʪʘʣʠ ʧʨʦʙʳ 

ʩʳʚʦʨʦʪʦʢ, ʥʝʡʪʨʘʣʠʟʫʶʱʠʝ 100 ʊʎɼ ʚʠʨʫʩʘ ʚ ʨʘʟʚʝʜʝʥʠʠ 100 ʊʎɼ50/0,2 ʩʤ
3 

ʚ ʨʘʟʚʝʜʝʥʠʠ 1:8. 

ʈʝʟʫʣʴʪʘʪʳ 

ʅʘ ʧʝʨʚʦʤ ʵʪʘʧʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʨʝʜʝʣʷʣʠ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʫʶ 

ʧʦʩʝʚʥʫʶ ʢʦʥʮʝʥʪʨʘʮʠʶ ʢʣʝʪʦʢ. ɼʣʷ ʵʪʦʛʦ ʚ ʨʷʜ ʣʫʥʦʢ ʚʥʦʩʠʣʠ ʨʘʟʣʠʯʥʳʝ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʢʣʝʪʦʯʥʦʡ ʩʫʩʧʝʥʟʠʠ ʠ ʝʞʝʜʥʝʚʥʦ ʚʝʣʠ ʥʘʙʣʶʜʝʥʠʝ ʚ ʪʝʯʝʥʠʝ 

48 ʯʘʩʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʦʧʳʪʦʚ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʨʦʚʥʳʡ ʤʦʥʦʩʣʦʡ 

ʦʙʨʘʟʦʚʳʚʘʣʩʷ ʪʦʣʴʢʦ ʯʝʨʝʟ 48 ʯʘʩʦʚ ʚ ʣʫʥʢʘʭ, ʛʜʝ ʢʦʥʮʝʥʪʨʘʮʠʷ ʢʣʝʪʦʢ ʙʳʣʘ 

0,4-0,5ʭ106 ʢʣ/ʩʤ3. 

ʅʘ ʩʣʝʜʫʶʱʝʤ ʵʪʘʧʝ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʤʝʪʦʜʠʢʘ ʪʠʪʨʦʚʘʥʠʷ ʚʠʨʫʩʘ ʅɼ ʂʈʉ. 

ʊʠʪʨʦʚʘʥʠʝ ʚʠʨʫʩʘ ʧʨʦʚʦʜʠʣʠ ʤʠʢʨʦʤʝʪʦʜʦʤ ʚ ʩʪʝʨʠʣʴʥʳʭ 96-ʣʫʥʦʯʥʳʭ 

ʧʣʦʩʢʦʜʦʥʥʳʭ ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʧʣʘʥʰʝʪʘʭ ʚ ʦʙʲʝʤʝ 0,2 ʩʤ3/ʣʫʥʢʫ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʪʠʪʨʦʚʘʥʠʷ ʛʦʪʦʚʠʣʠ 3 ʨʘʙʦʯʠʭ 

ʨʘʟʚʝʜʝʥʠʷ ʚʠʨʫʩʘ. ʊʠʪʨʦʚʘʥʠʝ ʢʦʥʪʨʦʣʴʥʳʭ ʩʳʚʦʨʦʪʦʢ ʧʨʦʚʦʜʠʣʠ ʩ ʪʨʝʤʷ 

ʜʦʟʘʤʠ (100, 200, 300) ʚʠʨʫʩʘ. ʅʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʦʡ ʙʳʣʘ ʚʳʙʨʘʥʘ ʨʘʙʦʯʘʷ 

ʜʦʟʘ ʚʠʨʫʩʘ ʚ ʧʨʝʜʝʣʘʭ 100 ʝʜʠʥʠʮ. ʅʝʛʘʪʠʚʥʳʝ ʩʳʚʦʨʦʪʢʠ ʧʨʠ ʨʘʙʦʯʠʭ ʜʦʟʘʭ 

100-300 ʜʘʚʘʣʠ ʦʜʠʥʘʢʦʚʳʝ ʦʪʨʠʮʘʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ. 
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ʉ ʧʦʤʦʱʴʶ ʈʄʅ ʙʳʣʦ ʧʨʦʚʝʜʝʥʦ ʠʩʩʣʝʜʦʚʘʥʠʝ 188 ʧʨʦʙ ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ 

ʞʠʚʦʪʥʳʭ, ʧʦʣʫʯʝʥʥʳʭ ʠʟ ʨʘʟʣʠʯʥʳʭ ʩʫʙʲʝʢʪʦʚ ʈʌ (ʈʝʩʧʫʙʣʠʢʘ ʂʘʣʤʳʢʠʷ, 

ʈʝʩʧʫʙʣʠʢʘ ɼʘʛʝʩʪʘʥ, ʈʝʩʧʫʙʣʠʢʘ ʏʝʯʥʷ, ɸʩʪʨʘʭʘʥʩʢʘʷ ʦʙʣʘʩʪʴ, ʂʨʘʩʥʦʜʘʨʩʢʠʡ 

ʢʨʘʡ), ʘ ʪʘʢʞʝ 250 ʧʨʦʙ ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ ʦʪ ʂʈʉ, ʧʦʣʫʯʝʥʥʳʭ ʚ ʭʦʜʝ 

ʧʨʦʚʝʜʝʥʠʷ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʦʡ ʨʘʙʦʪʳ ʧʦ ʠʟʫʯʝʥʠʶ ʠʤʤʫʥʦʙʠʦʣʦʛʠ-

ʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʚʠʨʫʩʘ ʅɼ ʂʈʉ ʫ ʝʩʪʝʩʪʚʝʥʥʦ-ʚʦʩʧʨʠʠʤʯʠʚʳʭ ʞʠʚʦʪʥʳʭ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʯʘʩʪʠʯʥʦ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣ. 1. 

ʊʘʙʣʠʮʘ 1. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ ʂʈʉ ʥʘ ʥʘʣʠʯʠʝ ʘʥʪʠʪʝʣ 

ʢ ʚʠʨʫʩʫ ʥʦʜʫʣʷʨʥʦʛʦ ʜʝʨʤʘʪʠʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʈʄʅ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʳʚʦʨʦʪʢʠ 

ʅʘʣʠʯʠʝ ʘʥʪʠʪʝʣ ʢ ʚʠʨʫʩʫ ʅɼ ʂʈʉ 

ʚ ʈʄʅ 

ʪʠʪʨ ʨʝʟʫʣʴʪʘʪ 

ʕʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʟʘʨʘʞʝʥʥʳʡ ʂʈʉ 1:8 ʧʦʣ. 

1:8 ʧʦʣ. 

1:32 ʧʦʣ. 

1:64 ʧʦʣ. 

1:64 ʧʦʣ. 

1:8 ʧʦʣ. 

1:32 ʧʦʣ. 

ʂʈʉ ʩ ʢʣʠʥʠʯʝʩʢʠʤʠ ʧʨʠʟʥʘʢʘʤʠ  1:64 ʧʦʣ. 

1:64 ʧʦʣ. 

1:128 ʧʦʣ. 

1:8 ʧʦʣ. 

1:16 ʧʦʣ. 

ʉʳʚʦʨʦʪʢʘ, ʩʧʝʮʠʬʠʯʥʘʷ ʢ ʚʠʨʫʩʫ ɺɼ ʂʈʉ 0 ʦʪʨ. 

ʉʳʚʦʨʦʪʢʘ, ʩʧʝʮʠʬʠʯʥʘʷ ʢ ʚʠʨʫʩʫ ʀʈʊ ʂʈʉ 0 ʦʪʨ. 

ʉʳʚʦʨʦʪʢʘ, ʩʧʝʮʠʬʠʯʥʘʷ ʢ ʚʠʨʫʩʫ ʇɻ-3 ʂʈʉ 0 ʦʪʨ. 

* -ʪʠʪʨ ʚ ʈʄʅ Ó8 ï ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ 

 

ʀʟ ʪʘʙʣ. 1 ʚʠʜʥʦ, ʯʪʦ ʨʘʟʨʘʙʦʪʘʥʥʳʡ ʩʧʦʩʦʙ ʧʦʩʪʘʥʦʚʢʠ ʈʄʅ ʧʦʟʚʦʣʷʝʪ 

ʚʳʷʚʣʷʪʴ ʘʥʪʠʪʝʣʘ ʢ ʚʠʨʫʩʫ ʅɼ ʂʈʉ ʚ ʩʳʚʦʨʦʪʢʘʭ ʢʨʦʚʠ ʂʈʉ. 

ɼʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʨʘʟʨʘʙʦʪʘʥʥʦʡ ʨʝʘʢʮʠʠ ʙʳʣʠ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʛʝʪʝʨʦʣʦʛʠʯʥʳʝ ʩʳʚʦʨʦʪʢʠ ʢʨʦʚʠ ʂʈʉ, ʠʤʝʶʱʠʝ ʘʥʪʠʪʝʣʘ ʢ 

ʚʠʨʫʩʘʤ ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʨʠʥʦʪʨʘʭʝʠʪʘ (ʀʈʊ) ʂʈʉ, ʚʠʨʫʩʥʦʡ ʜʠʘʨʝʠ (ɺɼ) ʂʈʉ, 
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ʧʘʨʘʛʨʠʧʧʘ-3 (ʇɻ-3) ʂʈʉ, ʧʦʣʫʯʝʥʥʳʝ ʧʦʩʣʝ ʠʤʤʫʥʠʟʘʮʠʠ ʞʠʚʦʪʥʳʭ ʚʘʢʮʠʥʘʤʠ 

ʵʤʫʣʴʩʠʦʥʥʳʤʠ ʠʥʘʢʪʠʚʠʨʦʚʘʥʥʳʤʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʌɻɹʋ çɺʅʀʀɿɾè (ʪʘʙʣ. 1). 

ɺ ʧʨʦʙʘʭ ʩʳʚʦʨʦʪʦʢ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ (ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʢ ʚʠʨʫʩʘʤ ʇɻ-3, 

ʀʈʊ ʠ ɺɼ), ʘʥʪʠʪʝʣʘ ʢ ʚʠʨʫʩʫ ʅɼ ʂʈʉ ʚ ʈʄʅ ʥʝ ʚʳʷʚʣʷʣʠ. 

ɺʳʚʦʜʳ 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʠ ʦʧʪʠʤʠ-

ʟʠʨʦʚʘʥʳ ʫʩʣʦʚʠʷ ʧʦʩʪʘʥʦʚʢʠ ʈʄʅ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʘʥʪʠʪʝʣ ʢ ʚʠʨʫʩʫ ʅɼ ʂʈʉ. 

ɹʳʣʘ ʧʦʢʘʟʘʥʘ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʠ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ. 

ʋʢʘʟʘʥʥʘʷ ʨʝʘʢʮʠʷ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʜʣʷ ʦʙʥʘʨʫʞʝʥʠʷ ʠ ʦʧʨʝʜʝʣʝʥʠʷ 

ʧʦʩʪʚʘʢʮʠʥʘʣʴʥʳʭ ʠ ʧʦʩʪʠʥʬʝʢʮʠʦʥʥʳʭ ʘʥʪʠʪʝʣ ʚ ʩʳʚʦʨʦʪʢʝ ʢʨʦʚʠ ʞʠʚʦʪʥʳʭ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ʂʦʜʝʢʩ ʟʜʦʨʦʚʴʷ ʥʘʟʝʤʥʳʭ ʞʠʚʦʪʥʳʭ ʄʕɹ / ʊ. 1. ï 23 ʠʟʜ. ï Paris, 2014. ï 

ɻʣ. 1.2. ʂʨʠʪʝʨʠʠ ʚʢʣʶʯʝʥʠʷ ʙʦʣʝʟʥʝʡ, ʠʥʬʝʢʮʠʡ ʠ ʠʥʬʝʩʪʘʮʠʡ ʚ ʩʧʠʩʦʢ 

ʄʕɹ. ï ʉ. 5. 

2. ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʚʳʷʚʣʝʥʠʶ ʘʥʪʠʪʝʣ ʢ ʚʠʨʫʩʫ ʥʦʜʫʣʷʨʥʦʛʦ 
ʜʝʨʤʘʪʠʪʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ ʚ ʨʝʘʢʮʠʠ ʥʝʡʪʨʘʣʠʟʘʮʠʠ ʤʠʢʨʦʤʝʪʦʜʦʤ / 

ʀ.ʅ. ʐʫʤʠʣʦʚʘ, ʉ.ɺ. ʂʦʥʦʥʦʚʘ, ʆ.ʇ. ɹʴʷʜʦʚʩʢʘʷ, ɸ.ɺ. ʂʦʥʦʥʦʚ [ʠ ʜʨ.]. ï 

ɺʣʘʜʠʤʠʨ, ʌɻɹʋ çɺʅʀʀɿɾè, 2016. ï 19 ʩ. 1. ʀʥʬʝʢʮʠʦʥʥʘʷ ʧʘʪʦʣʦʛʠʷ 

ʞʠʚʦʪʥʳʭ / ʧʦʜ ʨʝʜ. ɸ.ʗ. ʉʘʤʫʡʣʝʥʢʦ, ɹ.ɺ. ʉʦʣʦʚʴʸʚʘ, ɽ.ɸ. ʅʝʧʦʢʣʦʥʦʚ, 

ɽ.ʉ. ɺʦʨʦʥʠʥʘ // ʄ.: ɸʢʘʜʝʤʢʥʠʛʘ, 2006. ï ʊ. 1. ï ʉ. 782-786. 

3. ʆʬʠʮʠʘʣʴʥʳʡ ʩʘʡʪ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʵʧʠʟʦʦʪʠʯʝʩʢʦʛʦ ʙʶʨʦ (ʄʕɹ) ï URL: 

http://www.oie.int/eng/info/. 

4. ʇʘʪ. 2606254 ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ, ʄʇʂ6 C12N 7/00 ʐʪʘʤʤ ʚʠʨʫʩʘ 
ʥʦʜʫʣʷʨʥʦʛʦ ʜʝʨʤʘʪʠʪʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ ʩʢʦʪʘ Dermatitis nodularis bovum, 

ʨʦʜʘ Capripoxvirus ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ ʙʠʦʧʨʝʧʘʨʘʪʦʚ ʜʣʷ ʜʠʘʛʥʦʩʪʠʢʠ 

ʠ ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʧʨʦʬʠʣʘʢʪʠʢʠ ʥʦʜʫʣʷʨʥʦʛʦ ʜʝʨʤʘʪʠʪʘ ʢʨʫʧʥʦʛʦ ʨʦʛʘʪʦʛʦ 

ʩʢʦʪʘ / ʂʦʥʦʥʦʚʘ ʉ.ɺ., ʂʦʥʦʥʦʚ ɸ.ɺ., ʐʫʤʠʣʦʚʘ ʀ.ʅ., ɹʴʷʜʦʚʩʢʘʷ ʆ.ʇ., 

ɹʘʙʠʥ ʖ.ʖ., ʐʠʰʢʦʚ ɸ.ɺ., ʄʠʱʝʥʢʦ ɺ.ɸ., ɼʠʝʚ ɺ.ʀ., ʂʘʤʘʣʦʚ ʀ.ɻ., 

ʂʦʥʩʪʘʥʪʠʥʦʚ ɸ.ɺ. -  ̄2016118457; ʟʘʷʚʣ. 11.05.16.; ʦʧʫʙʣ. 10.01.17. 

5. ʇʨʘʢʪʠʢʫʤ ʧʦ ʚʝʪʝʨʠʥʘʨʥʦʡ ʚʠʨʫʩʦʣʦʛʠʠ / ʊʨʦʮʝʥʢʦ ʅ.ʀ. ʊʨʦʮʝʥʢʦ ʈ.ɺ. 

ɹʝʣʦʫʩʦʚʘ ʕ.ɸ. ʇʨʝʦʙʨʘʞʝʥʩʢʘʷ. ï ʄ.: ʂʦʣʦʩ, 2000. ï 272 ʩ. 

6. Evaluation of different diagnostic methods for diagnosis of lumpy skin diseases in 

cows / W.S. Awad, A.K. Ibrahim, K. Mahran [et al.] // Trop. Anim. Health. Prod. ï 

2010. ï Vol. 42. ï P. 777-783. 

7. Weiss K.E. Lumpy skin disease // Virol. Monogr. ï Vienna, New York, 1968. ï 

Vol. 3. - P. 111-131.  
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ʉɽʂʎʀʗ 

çɻɽʆɻʈɸʌʀʗè 

 

ʇʈʀʄɽʅɽʅʀɽ ɹʀʆʂʃʀʄɸʊʀʏɽʉʂʀʍ ʀʅɼɽʂʉʆɺ ʍʆʃʆɼʆɺʆɻʆ 

ʉʊʈɽʉʉɸ ɼʃʗ ʆʎɽʅʂʀ ʕʇʀɼɽʄʀʏɽʉʂʆʁ ʉʀʊʋɸʎʀʀ 

ʇʆ ɿɸɹʆʃɽɺɸɽʄʆʉʊʀ ɻʈʀʇʇʆʄ ʀ ʆʈɺʀ 

ʆʜʠʥʮʦʚʘ ʄʘʨʠʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

ʩʪʫʜʝʥʪ, ʛʝʦʛʨʘʬʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪ ʄɻʆʋ, 
ʈʌ, ʛ. ʄʦʩʢʚʘ 

ɽ-mail: splendid_marisha@bk.ru 

ɹʦʪʦʚʘ ʖʣʠʷ ɺʠʢʪʦʨʦʚʥʘ 

ʩʪʫʜʝʥʪ, ʛʝʦʛʨʘʬʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʬʘʢʫʣʴʪʝʪʘ ʄɻʆʋ, 
ʈʌ, ʛ. ʄʦʩʢʚʘ 

ɽ-mail: botova97@inbox.ru 

ʐʪʘʢʢ ɽʢʘʪʝʨʠʥʘ ɸʥʘʪʦʣʴʝʚʥʘ 

ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʩʪ. ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʄɻʆʋ, 
ʈʌ, ʛ. ʄʦʩʢʚʘ 

 

ʂʣʠʤʘʪ ï ʚʘʞʥʝʡʰʠʡ ʨʝʩʫʨʩ, ʦʧʨʝʜʝʣʷʶʱʠʡ ʟʜʦʨʦʚʴʝ ʯʝʣʦʚʝʢʘ ʠ ʝʛʦ 

ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ, ʨʘʟʚʠʪʠʝ ʪʫʨʠʩʪʠʯʝʩʢʦʡ ʦʪʨʘʩʣʠ, ʧʨʦʜʦʚʦʣʴʩʪʚʝʥʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ ʠ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʩʪʨʘʥʳ. ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʤʳ ʚʩʝ 

ʷʚʣʷʝʤʩʷ ʩʚʠʜʝʪʝʣʷʤʠ ʛʣʦʙʘʣʴʥʳʭ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ ʵʢʩʪʨʝʤʘʣʴʥʦʩʪʴ 

ʢʦʪʦʨʳʭ ʚʳʨʘʞʝʥʘ ʯʘʩʪʦʡ ʠ ʨʝʟʢʦʡ ʩʤʝʥʦʡ ʤʝʪʝʦʵʣʝʤʝʥʪʦʚ, ʫʚʝʣʠʯʝʥʠʝʤ 

ʢʦʣʠʯʝʩʪʚʘ ʞʘʨʢʠʭ ʠʣʠ ʭʦʣʦʜʥʳʭ ʜʥʝʡ, ʠʥʪʝʥʩʠʚʥʳʤʠ ʦʩʘʜʢʘʤʠ, ʫʚʝʣʠʯʝʥʠʝʤ 

ʟʘʩʫʭ, ʧʦʚʪʦʨʷʝʤʦʩʪʴʶ ʩʠʣʴʥʳʭ ʚʝʪʨʦʚ ʠ ʪʨʦʧʠʯʝʩʢʠʭ ʮʠʢʣʦʥʦʚ [4, ʩ. 104]. 

ʅʘʠʙʦʣʝʝ ʚʘʞʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʷʚʣʷʶʪʩʷ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʦʮʝʥʢʠ 

ʢʦʤʬʦʨʪʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʡ. ɼʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʤʬʦʨʪʥʦʩʪʠ, ʰʠʨʦʢʦ 

ʧʨʠʤʝʥʷʶʪʩʷ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʥʜʝʢʩʳ: ʵʬʬʝʢʪʠʚʥʳʭ ʪʝʤʧʝʨʘʪʫʨ, ʭʦʣʦʜʦʚʦʛʦ 

ʩʪʨʝʩʩʘ, ʩʫʨʦʚʦʩʪʠ ʠ ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʩʪʠ ʢʣʠʤʘʪʘ ʠ ʜʨ. [1, c. 158, 162]. 

ʉ ʠʭ ʧʦʤʦʱʴʶ ʤʦʞʥʦ ʘʥʘʣʠʟʠʨʦʚʘʪʴ ʪʝʥʜʝʥʮʠʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ, 

ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʨʘʩʯʸʪʘ ʠ ʧʨʦʛʥʦʟʘ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ, ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʤʝʜʠʢʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʦʮʝʥʢʫ ʨʘʮʠʦʥʘʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʣʘʥʜʰʘʬʪʥʦ-ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʜʣʷ ʨʝʢʨʝʘʮʠʠ. 
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ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʤʝʜʠʢʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʷʚʣʷʝʪʩʷ 

ʦʙʦʙʱʸʥʥʘʷ ʦʮʝʥʢʘ ʚʦʟʜʝʡʩʪʚʠʷ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʥʘ ʟʜʦʨʦʚʴʝ 

ʯʝʣʦʚʝʢʘ. ɺ ʈʦʩʩʠʠ, ʢʣʠʤʘʪ ʨʝʛʠʦʥʦʚ ʤʝʥʷʝʪʩʷ ʦʪ ʫʤʝʨʝʥʥʦʛʦ-

ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʜʦ ʨʝʟʢʦ-ʢʦʥʪʠʥʝʥʪʘʣʴʥʦʛʦ ʠ ʤʫʩʩʦʥʥʦʛʦ ʩ ʚʳʨʘʞʝʥʥʳʤʠ 

ʢʦʥʪʨʘʩʪʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʤʝʪʝʦʵʣʝʤʝʥʪʦʚ. ʂʣʠʤʘʪʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ ʦʧʨʝʜʝʣʷʶʪ ʢʣʠʥʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ ʥʝʢʦʪʦʨʳʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʠ ʜʘʞʝ ʩʤʝʨʪʥʦʩʪʠ, ʠ ʯʘʩʪʦ ʧʨʠʫʨʦʯʝʥʳ ʢ ʦʧʨʝʜʝʣʝʥʥʦʤʫ ʩʝʟʦʥʫ ʛʦʜʘ. ʇʨʠ ʵʪʦʤ 

ʧʨʠʫʨʦʯʝʥʥʦʩʪʴ ʙʦʣʴʰʠʥʩʪʚʘ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʦʩʥʦʚʥʦʤ ʠʥʬʝʢʮʠʦʥʥʳʭ, ʥʘʠʙʦʣʝʝ 

ʚʳʨʘʞʝʥʘ ʚ ʭʦʣʦʜʥʦʝ ʚʨʝʤʷ ʛʦʜʘ, ʧʠʢ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʣʶʜʝʡ ʥʝʢʦʪʦʨʳʤʠ 

ʥʝʠʥʬʝʢʮʠʦʥʥʳʝ ʙʦʣʝʟʥʷʤʠ, ʥʘʧʨʠʤʝʨ, ʟʘʙʦʣʝʚʘʥʠʷʤʠ ɾʂʊ, ʩʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ, ʪʘʢ ʞʝ ʥʘʙʣʶʜʘʝʪʩʷ ʚ ʭʦʣʦʜʥʳʝ ʤʝʩʷʮʳ ʛʦʜʘ [1, c. 93]. 

ɼʘʥʥrʝ ʣʠʪʝʨʘʪʫʨʳ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʩʚʷʱʝʥʳ 

ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʦʡ ʦʮʝʥʢʝ ʥʝʢʦʪʦʨʳʭ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʭ 

ʢʦʤʬʦʨʪʥʦʩʪʠ [2, 3]. ʄʳ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʝ ʠʥʜʝʢʩʳ ʤʦʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʘʥʘʣʠʟʘ ʵʧʠʜʝʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʢʦʥʢʨʝʪʥʦʛʦ ʨʝʛʠʦʥʘ ʈʦʩʩʠʠ 

ʚ ʨʘʟʥʳʝ ʩʝʟʦʥʳ ʛʦʜʘ. ʈʝʟʫʣʴʪʘʪʳ ʪʘʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʝʟʥʳ ʧʨʠ 

ʨʘʟʨʘʙʦʪʢʝ ʤʝʜʠʢʦ-ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʤʝʨʦʧʨʠʷʪʠʡ ʩ ʫʯʸʪʦʤ ʢʣʠʤʘʪʠʯʝʩʢʦʡ 

ʩʠʪʫʘʮʠʠ ʜʘʥʥʦʛʦ ʨʝʛʠʦʥʘ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʎʝʣɹʁ  ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʠʣʘʩʴ ʦʮʝʥʢʘ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ (ʥʘ ʧʨʠʤʝʨʝ ʎʝʥʪʨʘʣʴʥʦʛʦ ʠ ʌʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ) ʠ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʥʜʝʢʩʦʚ ʭʦʣʦʜʦʚʦʛʦ ʩʪʨʝʩʩʘ ʜʣʷ 

ʘʥʘʣʠʟʘ ʵʧʠʜʝʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʠʥʬʝʢʮʠʦʥʥʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʩʝʟʦʥʥʦʩʪʴ 

ʢʦʪʦʨʳʭ ʥʘʠʙʦʣʝʝ ʷʨʢʦ ʚʳʨʘʞʝʥʘ ʚ ʭʦʣʦʜʥʦʝ ʚʨʝʤʷ ʛʦʜʘ (ʥʘ ʧʨʠʤʝʨʝ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ ʛʨʠʧʧʦʤ ʠ ʆʈɺʀ). 

ɺ ʩʚʷʟʠ ʩ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʴʶ, ʚ ʨʘʙʦʪʝ ʧʨʠʤʝʥʷʣʠʩʴ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: 

1. ʆʧʠʩʘʪʝʣʴʥʘʷ ʩʪʘʪʠʩʪʠʢʘ ʜʘʥʥʳʭ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʤʝʪʝʦʵʣʝʤʝʥʪʦʚ: ʪʝʤʧʝʨʘʪʫʨʳ, ʚʣʘʞʥʦʩʪʠ, ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʟʘ ʧʝʨʠʦʜ ʩ 2010 

ʧʦ 2015 ʛʦʜ ʚ ʎʝʥʪʨʘʣʴʥʦʤ (ʎʌʆ) ʠ ɼʘʣʴʥʝʚʦʩʪʦʯʥʦʤ (ɼʌʆ) ʬʝʜʝʨʘʣʴʥʳʭ 
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ʦʢʨʫʛʘʭ ʟʘ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʛʦʜʘ (ʷʥʚʘʨʴ, ʬʝʚʨʘʣʴ, ʤʘʨʪ, ʦʢʪʷʙʨʴ, ʥʦʷʙʨʴ, 

ʜʝʢʘʙʨʴ) [5, 8]. 

2. ʆʮʝʥʢʘ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʛʨʠʧʧʦʤ ʠ ʆʈɺʀ 

ʚ ʎʌʆ ʠ ɼʌʆ [6]. 

3. ʂʦʨʨʝʣʷʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʜʘʥʥʳʭ ʤʝʪʝʦʵʣʝʤʝʥʪʦʚ ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʛʨʠʧʧʦʤ ʠ ʆʈɺʀ ʚ ʎʌʆ ʠ ɼʌʆ 

4. ʆʮʝʥʢʘ ʵʧʠʜʝʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦ ʛʨʠʧʧʫ ʠ ʆʈɺʀ ʚ ʎʌʆ ʠ ɼʌʆ 

ʩ ʧʦʤʦʱʴʶ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʥʜʝʢʩʦʚ ʭʦʣʦʜʦʚʦʛʦ ʩʪʨʝʩʩʘ ʠ ʕʕʊ 

5. ʂʦʤʧʣʝʢʩʥʘʷ ʦʮʝʥʢʘ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʎʌʆ ʠ ɼʌʆ ʜʣʷ 

ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ 

ɸʥʘʣʠʟ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʠ ʢʦʨʨʝʣʷʮʠʡ, ʧʨʦʚʦʜʠʣʩʷ 

ʧʨʠ ʟʘʜʘʥʥʦʤ ʫʨʦʚʥʝ ʟʥʘʯʠʤʦʩʪʠ p <0,05. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʮʝʥʢʠ ʜʘʥʥʳʭ ʩʨʝʜʥʝʤʝʩʷʯʥʳʭ ʟʥʘʯʝʥʠʡ ʤʝʪʝʦʵʣʝʤʝʥʪʦʚ, 

ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʟʘ ʧʷʪʴ ʣʝʪ ʩ 2010 ʧʦ 2015 ʛʛ, ʚ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʛʦʜʘ, 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʤʝʪʝʦʵʣʝʤʝʥʪʦʚ ʦʩʪʘʚʘʣʠʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ 

ʧʦʩʪʦʷʥʥʳʤʠ. ɼʦʩʪʦʚʝʨʥʦ ʧʦʢʘʟʘʥʦ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ  

(t=- 9,6 p=0, 001) ʩʢʦʨʦʩʪʴʶ ʚʝʪʨʘ (-14,9 p=0,001) ʠ ʚʣʘʞʥʦʩʪʴʶ (t=8,2 p=0,001) 

ʚ ʜʚʫʭ ʦʢʨʫʛʘʭ (ʪʘʙʣ. 1). 
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ʊʘʙʣʠʮʘ 1. 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ, ʚʣʘʞʥʦʩʪʠ ʩʢʦʨʦʩʪʠ ʚʝʪʨʘ ʟʘ ʭʦʣʦʜʥʳʡ 

ʧʝʨʠʦʜ ʛʦʜʘ ʚ ʎʌʆ ʠ ɼʌʆ ʟʘ ʧʝʨʠʦʜ ʩ 2010 ʧʦ 2015 ʛʛ. 

ɻʦʜ 

ʉʨʝʜʥʝʤʝʩʷʯʥʳʝ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ 

ʇʦʢʘʟʘʪʝʣʠ ʧʦ ʮʝʥʪʨʘʣʴʥʦʤʫ 

ʬʝʜʝʨʘʣʴʥʦʤʫ ʦʢʨʫʛʫ 

ʇʦʢʘʟʘʪʝʣʠ ʧʦ 

ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʤʫ ʦʢʨʫʛʫ 

MÑm Min/max SD MÑm Min/max  SD 

2010 

ʊ (Áʉ) -4,17Ñ2,9 -14,52/3,9 7,19 -10,85Ñ4,3 -21,56/5,7 10,43 

ʉʢʦʨʦʩʪʴ 

ʚʝʪʨʘ(ʤ/ʩ2) 
2,36Ñ0,2 1,6/3 0,54 7,81Ñ0,3 7/9,2 0,79 

ɺʣʘʞʥʦʩʪʴ 

ʚʦʟʜʫʭʘ (%) 
83,50Ñ1,8 77/89 4,37 74,83Ñ2,4 68/87 5,88 

2011 

ʊ (Áʉ) -2,26Ñ2,5 -10,9/6,7 6,21 -9,24Ñ3,6 -19/5 8,83 

ʉʢʦʨʦʩʪʴ 

ʚʝʪʨʘ(ʤ/ʩ2) 
2,83Ñ0,2 2,1/3,2 0,5 7,03Ñ0,8 3,4/9,2 1,99 

ɺʣʘʞʥʦʩʪʴ 

ʚʦʟʜʫʭʘ (%) 
81,83Ñ3,5 68/91 8,66 70,00Ñ2,4 63/79 5,93 

2012 

ʊ (Áʉ) -3,69Ñ2,8 -11,6/6,5 6,8 -12,27Ñ4,9 -11,6/5,7 11,9 

ʉʢʦʨʦʩʪʴ 

ʚʝʪʨʘ(ʤ/ʩ2) 
2,55Ñ0,2 2,2/3,2 0,37 7,05Ñ1,1 2,2/9,3 2,77 

ɺʣʘʞʥʦʩʪʴ 

ʚʦʟʜʫʭʘ (%) 
85,00Ñ1,5 79/89 3,63 70,00Ñ2,4 79/79 5,93 

2013 

ʊ (Áʉ) -1,61Ñ2,4 -8,56/6,6 5,93 -9,62Ñ3,9 -19,6/6,6 9,44 

ʉʢʦʨʦʩʪʴ 

ʚʝʪʨʘ(ʤ/ʩ2) 
2,30Ñ0,2 1,6/2,9 0,55 6,48Ñ0,5 5/7,7 1,12 

ɺʣʘʞʥʦʩʪʴ 

ʚʦʟʜʫʭʘ (%) 
85,83Ñ2,4 75/90 5,78 72,33Ñ4 63/84 9,69 

2014 

ʊ (Áʉ) -2,13Ñ1,9 -9,51/3,2 4,63 -11,42Ñ4,3 -22,69/4,7 10,62 

ʉʢʦʨʦʩʪʴ 

ʚʝʪʨʘ(ʤ/ʩ2) 
2,61Ñ0,2 1,9/3,2 0,52 7,03Ñ0,9 4,8/9 1,63 

ɺʣʘʞʥʦʩʪʴ 

ʚʦʟʜʫʭʘ (%) 
81,83Ñ3,5 68/91 8,66 70,16Ñ2,6 60/79 7,17 

2015 

ʊ (Áʉ) -0,46Ñ1,2 -4,77/3,6 2,99 -8,92Ñ3,7 -19,4/4,6 8,96 

ʉʢʦʨʦʩʪʴ 

ʚʝʪʨʘ(ʤ/ʩ2) 
2,73Ñ0,1 2/3,1 0,4 5,89Ñ0,8 3,2/8,3 1,89 

ɺʣʘʞʥʦʩʪʴ 

ʚʦʟʜʫʭʘ (%) 
81,33Ñ3,2 67/89 8,01 76,00Ñ3,1 65/87 7,69 
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ʂʣʠʤʘʪ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ ʦʪʣʠʯʘʝʪʩʷ ʦʩʦʙʦʡ ʢʦʥʪʨʘʩʪʥʦʩʪʴʶ: ʦʪ 

ʘʨʢʪʠʯʝʩʢʦʛʦ ʠ ʩʫʙʘʨʢʪʠʯʝʩʢʦʛʦ ʥʘ ʩʝʚʝʨʝ ʗʢʫʪʠʠ ʠ ʂʘʤʯʘʪʢʠ, ʚ ʄʘʛʘʜʘʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʠ ʏʫʢʦʪʢʝ ʜʦ ʤʫʩʩʦʥʥʦʛʦ ʥʘ ʉʘʭʘʣʠʥʝ, ʚ ɽʚʨʝʡʩʢʦʡ ʠ ʯʘʩʪʠʯʥʦ 

ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʷʭ, ʚ ʇʨʠʤʦʨʩʢʦʤ ʠ ʍʘʙʘʨʦʚʩʢʦʤ ʢʨʘʷʭ. ʅʘ ʙʦʣʴʰʝʡ ʯʘʩʪʠ 

ʗʢʫʪʠʠ ʠ ʩʝʚʝʨʦ-ʟʘʧʘʜʝ ɸʤʫʨʩʢʦʡ ʦʙʣʘʩʪʠ ʛʦʩʧʦʜʩʪʚʫʝʪ ʨʝʟʢʦ ʢʦʥʪʠ-

ʥʝʥʪʘʣʴʥʳʡ ʢʣʠʤʘʪ, ʥʘ ʂʘʤʯʘʪʢʝ ʠ ʂʫʨʠʣʴʩʢʠʭ ʦʩʪʨʦʚʘʭ ï ʤʦʨʩʢʦʡ ʢʣʠʤʘʪ. 

ʊʘʢʠʝ ʨʘʟʣʠʯʠʷ ʦʙʫʩʣʦʚʣʝʥʳ ʦʛʨʦʤʥʦʡ ʧʨʦʪʷʞʸʥʥʦʩʪʴʶ ʪʝʨʨʠʪʦʨʠʠ ʩ ʩʝʚʝʨʘ 

ʥʘ ʶʛ ʠ ʩ ʟʘʧʘʜʘ ʥʘ ʚʦʩʪʦʢ. ʅʘʠʙʦʣʝʝ ʩʫʱʝʩʪʚʝʥʥʳʝ ʦʪʣʠʯʠʷ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ 

ʦʪ ʉʠʙʠʨʠ ʩʚʷʟʘʥʳ ʩ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʚ ʝʛʦ ʧʨʝʜʝʣʘʭ ʨʝʟʢʦ ʤʫʩʩʦʥʥʦʛʦ ʢʣʠʤʘʪʘ 

ʥʘ ʶʛʝ ʠ ʤʫʩʩʦʥʦʦʙʨʘʟʥʦʛʦ ʠ ʤʦʨʩʢʦʛʦ ʥʘ ʩʝʚʝʨʝ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʨʝʟʫʣʴʪʘʪʦʤ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʊʠʭʠʤ ʦʢʝʘʥʦʤ ʠ ʩʫʰʝʡ ʉʝʚʝʨʥʦʡ ɸʟʠʠ [7]. 

ʉʘʤʳʡ ʭʦʣʦʜʥʳʡ ʛʦʜ ʚ ɼʌʆ ʙʳʣ 2012, ʚ ʵʪʦʤ ʛʦʜʫ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʷʥʚʘʨʝ 

ʩʦʩʪʘʚʠʣʘ -25,6Áʉ, ʘ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʛʦʜʘ ʙʳʣʘ 

ʥʘ ʦʪʤʝʪʢʝ -12,27Áʉ. ʂʣʠʤʘʪ ʮʝʥʪʨʘʣʴʥʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʦʢʨʫʛʘ ʫʤʝʨʝʥʥʦ-

ʢʦʥʪʠʥʝʥʪʘʣʴʥʳʡ, ʩʘʤʳʡ ʭʦʣʦʜʥʳʡ ʛʦʜ ʙʳʣ 2010, ʚ ʵʪʦʤ ʛʦʜʫ ʚ ʷʥʚʘʨʝ ʩʨʝʜʥʷʷ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʙʳʣʘ ʥʘ ʦʪʤʝʪʢʝ -14,5Á ʉ, ʘ ʩʨʝʜʥʷʷ ʪʝʤʧʝʨʘʪʫʨʘ 

ʟʘ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʛʦʜʘ ʩʦʩʪʘʚʠʣʘ ï4,17Áʉ. 

ɺ ʮʝʣʦʤ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʦʪʤʝʯʝʥʦ ʧʦʚʳʰʝʥʠʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʜʚʫʭ 

ʠʩʩʣʝʜʫʝʤʳʭ ʦʢʨʫʛʘʭ, ʦʩʦʙʝʥʥʦ ʵʪʦ ʟʘʤʝʪʥʦ ʚ ʎʌʆ. ɿʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ, 

ʧʦ ʜʘʥʥʳʤ ʩʨʝʜʥʝʤʷʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʟʘ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʛʦʜʘ, ʟʜʝʩʴ 

ʧʦʪʝʧʣʝʣʦ ʥʘ 3,7Áʉ. ʉʢʦʨʦʩʪʴ ʚʝʪʨʘ ʚ ɼʌʆ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʣʷʝʪ 7 ʤ/ʩ, 

ʘ ʚʣʘʞʥʦʩʪʴ ʥʘ 10 ï 15 % ʥʠʞʝ, ʯʝʤ ʚ ʎʌʆ. 

ʂʦʣʠʯʝʩʪʚʦ ʟʘʙʦʣʝʚʰʠʭ ʜʦʩʪʦʚʝʨʥʦ ʙʦʣʴʰʝ ʚ 2010 ʠ 2011 ʛʦʜʘʭ (t=-5,6 

p=0,002, t=-2,3 p=0,03), ʚ ʦʩʪʘʣʴʥʳʝ ʛʦʜʳ, ʩʪʘʪʠʩʪʠʢʘ ʧʦ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʛʨʠʧʧʦʤ ʠ ʆʈɺʀ ʥʝ ʦʩʦʙʦ ʨʘʟʣʠʯʘʣʘʩʴ. ɺ 2014 ʛʦʜʫ ʢʦʣʠʯʝʩʪʚʦ ʟʘʙʦʣʝʚʰʠʭ 

ʚ ʎʌʆ ʧʨʝʚʳʩʠʣʦ ʢʦʣʠʯʝʩʪʚʦ ʟʘʙʦʣʝʚʰʠʭ ʚ ɼʌʆ ʥʘ ȹ-550 ʯʝʣʦʚʝʢ (ʛʨʘʬʠʢ 1). 

ɺ ʵʪʦʪ ʛʦʜ, ʚ ʎʌʆ ʪʝʤʧʝʨʘʪʫʨʘ ʢʦʣʝʙʘʣʘʩʴ ʩ ʷʥʚʘʨʷ ʧʦ ʜʝʢʘʙʨʴ ʦʪ -9,5Áʉ  

ʜʦ -4,5Áʉ, ʘ ʧʦʢʘʟʘʪʝʣʠ ʚʣʘʞʥʦʩʪʠ ʦʪ 88 ʜʦ 91 %. ɺ ɼʌʆ ʩʨʝʜʥʝʤʝʩʷʯʥʳʝ 

ʟʥʘʯʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʟʘ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʛʦʜʘ ʙʳʣʠ ʚ ʜʠʘʧʘʟʦʥʝ ʟʥʘʯʝʥʠʡ 

ʦʪ 22,6Áʉ ʜʦ 21,2Áʉ, ʘ ʚʣʘʞʥʦʩʪʠ - 71 -79 %. ʉʪʘʪʠʩʪʠʯʝʩʢʠ ʪʘʢʦʝ ʨʘʟʣʠʯʠʝ 

https://ru.wikipedia.org/wiki/%D0%9A%D0%B0%D0%BC%D1%87%D0%B0%D1%82%D0%BA%D0%B0
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%B3%D0%B0%D0%B4%D0%B0%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%9C%D0%B0%D0%B3%D0%B0%D0%B4%D0%B0%D0%BD%D1%81%D0%BA%D0%B0%D1%8F_%D0%BE%D0%B1%D0%BB%D0%B0%D1%81%D1%82%D1%8C
https://ru.wikipedia.org/wiki/%D0%A7%D1%83%D0%BA%D0%BE%D1%82%D1%81%D0%BA%D0%B8%D0%B9_%D0%B0%D0%B2%D1%82%D0%BE%D0%BD%D0%BE%D0%BC%D0%BD%D1%8B%D0%B9_%D0%BE%D0%BA%D1%80%D1%83%D0%B3
https://ru.wikipedia.org/wiki/%D0%A3%D0%BC%D0%B5%D1%80%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BC%D1%83%D1%81%D1%81%D0%BE%D0%BD%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BB%D0%B8%D0%BC%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%A1%D0%B0%D1%85%D0%B0%D0%BB%D0%B8%D0%BD
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B7%D0%BA%D0%BE_%D0%BA%D0%BE%D0%BD%D1%82%D0%B8%D0%BD%D0%B5%D0%BD%D1%82%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BB%D0%B8%D0%BC%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%A0%D0%B5%D0%B7%D0%BA%D0%BE_%D0%BA%D0%BE%D0%BD%D1%82%D0%B8%D0%BD%D0%B5%D0%BD%D1%82%D0%B0%D0%BB%D1%8C%D0%BD%D1%8B%D0%B9_%D0%BA%D0%BB%D0%B8%D0%BC%D0%B0%D1%82
https://ru.wikipedia.org/wiki/%D0%9C%D0%BE%D1%80%D1%81%D0%BA%D0%BE%D0%B9_%D0%BA%D0%BB%D0%B8%D0%BC%D0%B0%D1%82
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ʥʝ ʜʦʩʪʦʚʝʨʥʦ, ʠ ʤʳ ʧʦʣʘʛʘʝʤ, ʯʪʦ ʧʦʜʲʸʤ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ ʎʌʆ, ʤʦʛ ʙʳʪʴ 

ʚʳʟʚʘʥ ʥʝ ʪʦʣʴʢʦ ʢʣʠʤʘʪʠʯʝʩʢʠʤʠ, ʥʦ ʠ ʜʨʫʛʠʤʠ ʧʨʠʯʠʥʘʤʠ (ʧʨʠʚʠʚʢʠ, 

ʚʠʪʘʤʠʥʠʟʘʮʠʷ ʠ ʪ. ʜ.) 

ɺ ʮʝʣʦʤ ʢʦʣʠʯʝʩʪʚʦ ʟʘʙʦʣʝʚʰʠʭ, ʚ ɼʌʆ ʙʦʣʴʰʝ ʯʝʤ ʚ ʎʌʆ, ʯʪʦ ʠ 

ʝʩʪʝʩʪʚʝʥʥʦ, ʪʘʢ ʢʘʢ ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚ ɼʌʆ ʟʥʘʯʠʪʝʣʴʥʦ ʞʸʩʪʯʝ, 

ʯʝʤ ʚ ʎʌʆ. 

 

 

ʈʠʩʫʥʦʢ 1. ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʛʨʠʧʧʦʤ ʠ ʆʈɺʀ 

ʚ ʎʌʆ ʠ ɼʌʆ ʟʘ ʧʝʨʠʦʜ ʩ 2010 ʧʦ 2015 ʛʛ. 

 

ɹʳʣʦ ʚʳʷʚʣʝʥʦ ʥʝʩʢʦʣʴʢʦ ʟʥʘʯʠʤʳʭ ʢʦʨʨʝʣʷʮʠʡ ʤʝʪʝʦʵʣʝʤʝʥʪʦʚ ʩ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ ʚ ʜʚʫʭ ʦʢʨʫʛʘʭ ʚ 2014 ʠ 2015 ʛʦʜʘʭ, ʚ ʜʨʫʛʠʝ ʛʦʜʘ ʥʘʡʜʝʥʳ 

ʪʘʢ ʞʝ ʚʟʘʠʤʦʩʚʷʟʠ ʧʦʛʦʜʳ ʩ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴʶ (ʪʘʙʣ. 2). 
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ʊʘʙʣʠʮʘ 2. 

ʂʦʨʨʝʣʷʮʠʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ ʜʘʥʥʳʭ ʤʝʪʝʦʵʣʝʤʝʥʪʦʚ 

ʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʛʨʠʧʧʦʤ ʠ ʆʈɺʀ ʚ ʎʌʆ ʠ ɼʌʆ 

ɻʦʜ 
ʂʣʠʤʘʪʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ 

ʎʝʥʪʨʘʣʴʥʳʡ 

ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ 

ɼʘʣʴʥʝʚʦʩʪʦʯʥʳʡ 

ʬʝʜʝʨʘʣʴʥʳʡ ʦʢʨʫʛ 

2010 
ʊʝʤʧʝʨʘʪʫʨʘ (Áʉ) -0,2 0,6 

ɺʣʘʞʥʦʩʪʴ (%) 0,5 -0,3 

2011 
ʊʝʤʧʝʨʘʪʫʨʘ (Áʉ) -0,6 -0,1 

ɺʣʘʞʥʦʩʪʴ (%) 0,3 -0,8 

2012 ʉʢʦʨʦʩʪʴ ʚʝʪʨʘ (ʤ/ʩ2) -0,5 0,7 

2013 

ʊʝʤʧʝʨʘʪʫʨʘ (Áʉ) -0,5 0,3 

ʉʢʦʨʦʩʪʴ ʚʝʪʨʘ (ʤ/ʩ
2

) 0,2 -0,5 

ɺʣʘʞʥʦʩʪʴ (%) 0,6 -0,5 

2014 
ʊʝʤʧʝʨʘʪʫʨʘ (Áʉ) -0,6 -0,9 

ʉʢʦʨʦʩʪʴ ʚʝʪʨʘ (ʤ/ʩ
2

) 0,8 -0,8 

2015 

ʊʝʤʧʝʨʘʪʫʨʘ (Áʉ) -0,8 -0,8 

ʉʢʦʨʦʩʪʴ ʚʝʪʨʘ (ʤ/ʩ
2

) 0,3 -0,6 

ɺʣʘʞʥʦʩʪʴ (%) 0,4 0,6 

 

ʂʦʨʨʝʣʷʮʠʠ ʧʦʜʪʚʝʨʞʜʘʶʪ ʩʝʟʦʥʥʦʩʪʴ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ, 

ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʭʩʷ ʚʦʟʜʫʰʥʦ-ʢʘʧʝʣʴʥʳʤ ʧʫʪʝʤ ʠ ʠʭ ʩʚʷʟʴ ʩ ʧʦʛʦʜʦʡ. ʅʠʟʢʠʝ 

ʪʝʤʧʝʨʘʪʫʨʳ, ʚʳʩʦʢʘʷ ʚʣʘʞʥʦʩʪʴ ʚʦʟʜʫʭʘ, ʜʣʠʪʝʣʴʥʦʝ ʫʩʪʦʡʯʠʚʦʝ ʚʦʟʜʝʡʩʪʚʠʝ 

ʚʝʪʨʘ, ʷʚʣʷʶʪʩʷ ʧʦʛʦʜʥʳʤ ʬʦʥʦʤ ʜʣʷ ʵʧʠʜʝʤʠʡ ʵʪʠʭ ʙʦʣʝʟʥʝʡ ʚ ʭʦʣʦʜʥʦʝ 

ʚʨʝʤʷ ʛʦʜʘ. ɽʱʝ ʦʜʥʦʡ ʧʨʠʯʠʥʦʡ ʚʳʩʦʢʦʛʦ ʧʦʜʲʝʤʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ ʭʦʣʦʜʥʦʝ 

ʚʨʝʤʷ ʛʦʜʘ ʤʦʞʝʪ ʙʳʪʴ ʭʦʣʦʜʦʚʦʡ ʩʪʨʝʩʩ, ʧʨʠ ʢʦʪʦʨʦʤ ʨʝʛʫʣʷʪʦʨʥʳʝ ʩʠʩʪʝʤʳ 

ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʠʩʧʳʪʳʚʘʶʪ ʥʘʠʙʦʣʴʰʝʝ ʥʘʧʨʷʞʝʥʠʝ. ɹʦʣʝʝ ʚʳʩʦʢʫʶ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʛʨʠʧʧʦʤ ʠ ʆʈɺʀ ʚ ɼʌʆ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʨʝʟʢʠʤʠ 

ʢʦʥʪʨʘʩʪʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʤʝʪʝʦʵʣʝʤʝʥʪʦʚ ʚ ɼʌʆ. 

ɼʣʷ ʦʮʝʥʢʠ ʢʦʤʬʦʨʪʥʦʩʪʠ ʫʩʣʦʚʠʡ ʧʦʛʦʜʳ ʥʘ ʯʝʣʦʚʝʢʘ ʠ ʘʥʘʣʠʟʘ 

ʵʧʠʜʝʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ʧʦ ʛʨʠʧʧʫ ʠ ʆʈɺʀ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ ʙʠʦʢʣʠʤʘ-

ʪʠʯʝʩʢʠʝ ʠʥʜʝʢʩʳ ʭʦʣʦʜʦʚʦʛʦ ʩʪʨʝʩʩʘ ʠ ʕʕʊ. 

ʀʥʜʝʢʩ ʩʫʭʦʛʦ ʚʝʪʨʦʚʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʧʦ ʍʠʣʣʫ Hd (ɺʪ/ʤ2) ʧʦʢʘʟʳʚʘʝʪ 

ʪʝʧʣʦʦʱʫʱʝʥʠʷ ʯʝʣʦʚʝʢʘ, ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʚʦʟʜʫʭʘ ʩ ʫʯʸʪʦʤ ʚʝʪʨʘ 

ʠ ʨʘʩʩʯʠʪʳʚʘʣʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ: 
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( )( )t6,36v47,013,0dH -+=  (1) 

ʇʦ ʠʥʜʝʢʩʫ Hd, ʪʝʧʣʦʦʱʫʱʝʥʠʝ ʦʮʝʥʠʚʘʝʪʩʷ ʩʦʛʣʘʩʥʦ ʩʣʝʜʫʶʱʝʡ ʛʨʘʜʘʮʠʠ: 

< 0,35 ï ʞʘʨʢʦ; 0,35-0,6 ï ʪʝʧʣʦ; 0,6-0,9 ï ʢʦʤʬʦʨʪʥʦ; 0,9-1,7 ï ʧʨʦʭʣʘʜʥʦ;  

1,7-2,3 ï ʭʦʣʦʜʥʦ; ʙʦʣʝʝ 2,3 ï ʵʢʩʪʨʝʤʘʣʴʥʦ ʭʦʣʦʜʥʦ. ʇʨʠ ʟʥʘʯʝʥʠʷʭ ʅ ʙʦʣʝʝ 

0,7 (ɺʪ/ʤ2) ʚʦʟʤʦʞʥʳ ʩʣʫʯʘʠ ʦʙʤʦʨʦʞʝʥʠʷ. 

ʀʥʜʝʢʩ ʚʣʘʞʥʦʩʪʥʦʛʦ ʚʝʪʨʦʚʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʧʦ ʍʠʣʣʫ (ɺʪ/2): 

( )( )75,03,0 1,61102,0085,0 evHH dw -++=  (2) 

ʇʨʠ ʅw = 4, 5 ï 5, 5 ʚʪ/ʤ2 ʧʦʛʦʜʥʳʝ ʫʩʣʦʚʠʷ ʩʯʠʪʘʶʪʩʷ ʜʠʩʢʦʤʬʦʨʪʥʳʤʠ, 

ʧʨʠ ʅw ι8,0 ʚʪ/ʤ2 - ʘʙʩʦʣʶʪʥʦ ʜʠʩʢʦʤʬʦʨʪʥʳʤʠ 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʠʟʚʝʩʪʥʳʭ ʠʥʜʝʢʩʦʚ, ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʭ ʜʣʷ ʦʮʝʥʢʠ 

ʩʫʨʦʚʦʩʪʠ ʟʠʤʥʠʭ ʫʩʣʦʚʠʡ, ʷʚʣʷʝʪʩʷ ʠʥʜʝʢʩ ɹʦʜʤʘʥʘ (S), ʧʦʢʘʟʳʚʘʶʱʠʡ 

ʩʫʨʦʚʦʩʪʴ ʟʠʤʥʝʡ ʧʦʛʦʜʳ ʚ ʫʩʣʦʚʥʳʭ ʝʜʠʥʠʮʘʭ ʧʦ ʰʢʘʣʝ ʙʘʣʣʦʚ çʞʸʩʪʢʦʩʪʠè 

( )( )vtS 272,0104,01 +-=  (3) 

ɻʨʘʜʘʮʠʠ ʩʫʨʦʚʦʩʪʠ ʟʠʤʥʝʡ ʧʦʛʦʜʳ: ʤʝʥʝʝ 1 - ʥʝʩʫʨʦʚʘʷ, ʤʷʛʢʘʷ;  

1ï2 ʤʘʣʦ-ʩʫʨʦʚʘʷ; 2ï3 - ʫʤʝʨʝʥʥʦ-ʩʫʨʦʚʘʷ; 3ï4 - ʩʫʨʦʚʘʷ; 4ï5 - ʦʯʝʥʴ ʩʫʨʦʚʘ;̫ 

5-6 - ʞʝʩʪʢʦ-ʩʫʨʦʚʘʷ; ʙʦʣʝʝ 6 - ʢʨʘʡʥʝ-ʩʫʨʦʚʘʷ. 

ɺ ʧʦʜʚʠʞʥʦʤ ʚʦʟʜʫʭʝ (ʧʨʠ V>0,2 ʤ/ʩ) ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʪʝʧʣʦʦʪʜʘʯʠ 

ʫʩʠʣʠʚʘʝʪʩʷ. ʇʦʵʪʦʤʫ ʜʣʷ ʧʦʣʥʦʡ ʦʮʝʥʢʠ ʚʦʟʜʝʡʩʪʚʠʷ ʤʝʪʝʦʵʣʝʤʝʥʪʦʚ 

ʥʘ ʯʝʣʦʚʝʢʘ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʡ ʧʦʢʘʟʘʪʝʣʴ 

ʵʢʚʠʚʘʣʝʥʪʥʦ-ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ (ʕʕʊ), ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ 

ʩʦʯʝʪʘʥʠʝ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʠʭ ʚʝʣʠʯʠʥ, ʧʨʦʠʟʚʦʜʷʱʠʭ ʪʦʪ ʞʝ ʪʝʧʣʦʚʦʡ ʵʬʬʝʢʪ, 

ʯʪʦ ʠ ʥʝʧʦʜʚʠʞʥʳʡ ʚʦʟʜʫʭ ʧʨʠ 100 % ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʠ ʠ ʦʧʨʝʜʝʣʝʥʥʦʡ 

ʪʝʤʧʝʨʘʪʫʨʝ ʠ ʦʮʝʥʠʚʘʝʪ ʪʝʧʣʦʦʱʫʱʝʥʠʷ ʦʙʥʘʞʝʥʥʦʛʦ ʧʦ ʧʦʷʩ ʯʝʣʦʚʝʢʘ. 

ɺʝʣʠʯʠʥʘ ʕʕʊ ʨʘʩʩʯʠʪʳʚʘʣʘʩʴ ʧʦ ʬʦʨʤʫʣʝ ɸ. ʄʠʩʩʝʥʘʨʜʘ. 
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ɼʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʥʘʠʙʦʣʝʝ ʭʦʨʦʰʦ ʦʪʨʘʞʘʝʪ ʚʣʠʷʥʠʝ ʢʣʠʤʘʪʠʯʝʩʢʠʭ 

ʫʩʣʦʚʠʡ ʥʘ ʩʦʩʪʦʷʥʠʝ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʠ ʝʛʦ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ 

ʦʮʝʥʢʠ, ʢʘʢ ʭʦʣʦʜʥʦʛʦ, ʪʘʢ ʠ ʪʝʧʣʦʛʦ ʩʝʟʦʥʦʚ ʛʦʜʘ. ʀʟʤʝʥʝʥʠʝ ʨʷʜʘ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʬʫʥʢʮʠʡ ʦʨʛʘʥʠʟʤʘ ʠʜʝʪ ʧʘʨʘʣʣʝʣʴʥʦ ʩ ʠʟʤʝʥʝʥʠʝʤ ʟʥʘʯʝʥʠʡ 

ʵʢʚʠʚʘʣʝʥʪʥʦ-ʵʬʬʝʢʪʠʚʥʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʕʕʊ [4, ʩ. 107]. 

ɼʣʷ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʢʦʤʬʦʨʪʥʦʩʪʠ ʪʝʨʨʠʪʦʨʠʠ ʠ ʵʧʠʜʝʤʠʯʝʩʢʦʡ 

ʩʠʪʫʘʮʠʠ ʚ ʎʌʆ ʠ ɼʌʆ, ʙʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʠʥʜʝʢʩʦʚ 

ʭʦʣʦʜʦʚʦʛʦ ʩʪʨʝʩʩʘ ʠ ʕʕʊ (ʪʘʙʣ. 3,4) 

ʊʘʙʣʠʮʘ 3. 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʥʜʝʢʩʦʚ ʭʦʣʦʜʦʚʦʛʦ ʩʪʨʝʩʩʘ ʠ ʕʕʊ 

ʧʦ ʮʝʥʪʨʘʣʴʥʦʤʫ ʬʝʜʝʨʘʣʴʥʦʤʫ ʦʢʨʫʛʫ 

 

ɻʦʜ/ 

ʩʨʝʜʥʠʝ 

ʟʥʘʯʝʥʠʷ 

ʀʥʜʝʢʩ 

ʩʫʭʦʛʦ 

ʚʝʪʨʦʚʦʛʦ 

ʦʭʣʘʞʜʝʥʠʷ 

ʧʦ ʍʠʣʣʫ 

ʄ 

ʀʥʜʝʢʩ ʚʣʘʞʥʦʛʦ 

ʚʝʪʨʦʚʦʛʦ ʦʭʣʘʞʜʝʥʠʷ 

ʧʦ ʍʠʣʣʫ 

ʀʥʜʝʢʩ ʞʸʩʪʢʦʩʪʠ 

ʧʦʛʦʜʳ ʧʦ ɹʦʜʤʘʥʫ 

(S, ʙʘʣʣʳ) 

ʕʢʚʠʚʘʣʝʥʪʥʦ-

ʵʬʬʝʢʪʠʚʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ 

(Áʉ) 

2010 
1,35 

ʇʨʦʭʣʘʜʥʦ 

5,73 

ɼʠʩʢʦʤʬʦʨʪʥʦ 

0,6 

ʅʝʩʫʨʦʚʘʷ, ʤʷʛʢʘʷ 
-4,48 

2011 
0,9 

ʂʦʤʬʦʨʪʥʦ 

5,6 

ɼʠʩʢʦʤʬʦʨʪʥʦ 

1,4 

ʄʘʣʦ-ʩʫʨʦʚʘʷ 
-2,87 

2012 
0,9 

ʂʦʤʬʦʨʪʥʦ 

5,5 

ɼʠʩʢʦʤʬʦʨʪʥʦ 

1,5 

ʄʘʣʦ-ʩʫʨʦʚʘʷ 
-0,28 

2013 
0,8 

ʂʦʤʬʦʨʪʥʦ 

5,3 

ʜʠʩʢʦʤʬʦʨʪʥʦ 

1,2 

ʄʘʣʦ-ʩʫʨʦʚʘʷ 
-1,33 

2014 
0.9 

ʂʦʤʬʦʨʪʥʦ 

5,5 

ɼʠʩʢʦʤʬʦʨʪʥʦ 

1,4 

ʄʘʣʦ-ʩʫʨʦʚʘʷ 
-3,02 

2015 
0,9 

ʂʦʤʬʦʨʪʥʦ 

5,6 

ɼʠʩʢʦʤʬʦʨʪʥʦ 

1,5 

ʄʘʣʦ-ʩʫʨʦʚʘʷ 
-5,37 
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ʊʘʙʣʠʮʘ 4. 

ʉʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʭ ʠʥʜʝʢʩʦʚ ʭʦʣʦʜʦʚʦʛʦ ʩʪʨʝʩʩʘ ʠ ʕʕʊ 

ʧʦ ʜʘʣʴʥʝʚʦʩʪʦʯʥʦʤʫ ʬʝʜʝʨʘʣʴʥʦʤʫ ʦʢʨʫʛʫ 

 

ɸʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʚ ʎʌʆ ʠʥʜʝʢʩ ʩʫʭʦʛʦ 

ʚʝʪʨʦʚʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʧʦ ʍʠʣʣʫ ʩʦʩʪʘʚʣʷʝʪ ʚ ʩʨʝʜʥʝʤ 0,9 (ɺʪ/ʤ2), ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʨʘʜʘʮʠʠ ï ʢʦʤʬʦʨʪʥʦ. ɺ 2010 ʛʦʜʫ, ʠʥʜʝʢʩ ʩʦʩʪʘʚʣʷʣ 1,3 (ɺʪ/ʤ2) - 

ʧʨʦʭʣʘʜʥʦ. 

ʀʥʜʝʢʩ ʚʣʘʞʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ ʩʨʝʜʥʝʤ 5,5 (ɺʪ/ʤ2), ʯʪʦ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʠʩʢʦʤʬʦʨʪʥʳʤ ʫʩʣʦʚʠʷʤ. ɺ ʎʌʆ ʪʘʢʘʷ ʚʝʣʠʯʠʥʘ, ʩʢʦʨʝʝ ʚʩʝʛʦ, 

ʩʚʷʟʘʥʘ ʩ ʚʳʩʦʢʦʡ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʚʣʘʞʥʦʩʪʴʶ ʚʦʟʜʫʭʘ. 

ɺ ɼʌʆ ʠʥʜʝʢʩ ʩʫʭʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʩʦʩʪʘʚʣʷʝʪ 1, 3 (ɺʪ/ʤ2) - ʧʨʦʭʣʘʜʥʦ, 

ʘ ʚʣʘʞʥʦʛʦ - 6, 9 (ɺʪ/ʤ2) - ʜʠʩʢʦʤʬʦʨʪʥʦ. ɿʥʘʯʝʥʠʷ ʚʣʘʞʥʦʛʦ ʠʥʜʝʢʩʘ ʚʳʰʝ, 

ʯʝʤ ʚ ʎʌʆ ʥʘ 1,4 ʠ ʩʢʦʨʝʝ ʚʩʝʛʦ, ʦʙʫʩʣʦʚʣʝʥʦ ʚʣʠʷʥʠʝʤ ʩʠʣʴʥʳʭ ʚʝʪʨʦʚ. 

ɺ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʘʭ ɼʌʆ ʧʦʢʘʟʘʪʝʣʠ ʠʥʜʝʢʩʘ ʚʣʘʞʥʦʛʦ ʦʭʣʘʞʜʝʥʠʷ ʤʦʛʫʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʳʰʝ, ʯʪʦ ʩʚʷʟʘʥʦ ʩ ʮʠʢʣʦʥʠʯʝʩʢʠʤ ʧʦʛʦʜʳ ʠ ʚʣʠʷʥʠʷʤ ʤʫʩʩʦʥʦʚ. 

ʀʥʜʝʢʩ ʞʸʩʪʢʦʩʪʠ ʧʦʛʦʜʳ ʚ ʩʨʝʜʥʝʤ ʩʦʩʪʘʚʠʣ 1,5 ʙʘʣʣʘ ʚ ʎʌʆ ʠ 1,7 ʙʘʣʣʘ 

ʚ ɼʌʆ, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʤʘʣʦ-ʩʫʨʦʚʦʡ ʧʦʛʦʜʝ. 

ɻʦʜ/ 

ʩʨʝʜʥʠʝ 

ʟʥʘʯʝʥʠʷ 

ʀʥʜʝʢʩ 

ʩʫʭʦʛʦ 

ʚʝʪʨʦʚʦʛʦ 

ʦʭʣʘʞʜʝʥʠʷ 

ʧʦ ʍʠʣʣʫ 

ʄ 

ʀʥʜʝʢʩ ʚʣʘʞʥʦʛʦ 

ʚʝʪʨʦʚʦʛʦ ʦʭʣʘʞʜʝʥʠʷ 

ʧʦ ʍʠʣʣʫ 

ʀʥʜʝʢʩ ʞʸʩʪʢʦʩʪʠ 

ʧʦʛʦʜʳ ʧʦ ɹʦʜʤʘʥʫ 

(S, ʙʘʣʣʳ) 

ʕʢʚʠʚʘʣʝʥʪʥʦ-

ʵʬʬʝʢʪʠʚʥʘʷ 

ʪʝʤʧʝʨʘʪʫʨʘ (Áʉ) 

2010 
1,4 

ʇʨʦʭʣʘʜʥʦ 

7,1 

ɼʠʩʢʦʤʬʦʨʪʥʦ 

1,5 

ʄʘʣʦ-ʩʫʨʦʚʘʷ 
-32,66 

2011 
1,3 

ʇʨʦʭʣʘʜʥʦ 

6,9 

ɼʠʩʢʦʤʬʦʨʪʥʦ 

1,7 

ʄʘʣʦ-ʩʫʨʦʚʘʷ 
-30,25 

2012 
1,3 

ʇʨʦʭʣʘʜʥʦ 

6,9 

ɼʠʩʢʦʤʬʦʨʪʥʦ 

1,8 

ʄʘʣʦ-ʩʫʨʦʚʘʷ 
-34,46 

2013 
1,3 

ʇʨʦʭʣʘʜʥʦ 

6,8 

ɼʠʩʢʦʤʬʦʨʪʥʦ 

1,4 

ʄʘʣʦ-ʩʫʨʦʚʘʷ 
-30,81 

2014 
1,3 

ʇʨʦʭʣʘʜʥʦ 

6,9 

ɼʠʩʢʦʤʬʦʨʪʥʦ 

1,4 

 ʄʘʣʦ-ʩʫʨʦʚʘʷ 
-33,39 

2015 
1,2 

ʇʨʦʭʣʘʜʥʦ 

6,6 

ɼʠʩʢʦʤʬʦʨʪʥʦ 

1,5 

ʄʘʣʦ-ʩʫʨʦʚʘʷ 
-30,03 
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ʇʦ ʧʦʢʘʟʘʪʝʣʷʤ ʠʥʜʝʢʩʦʚ ʭʦʣʦʜʦʚʦʛʦ ʩʪʨʝʩʩʘ, ʫʩʣʦʚʠʷ ʧʦʛʦʜʳ ʚ ʜʚʫʭ 

ʦʢʨʫʛʘʭ ʤʦʞʥʦ ʥʘʟʚʘʪʴ çʧʨʦʭʣʘʜʥʳʤʠè, ʚ ʥʝʢʦʪʦʨʳʝ ʤʝʩʷʮʳ çʭʦʣʦʜʥʳʤʠè, 

ʘ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʤʘʣʦ-ʩʫʨʦʚʳʡ. 

ʉʠʣʴʥʳʝ ʦʪʣʠʯʠʷ ʦʙʥʘʨʫʞʝʥʳ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʕʕʊ. ɺ ʎʌʆ ʥʘʠʙʦʣʝʝ 

ʥʠʟʢʠʝ ʟʥʘʯʝʥʠʷ ʙʳʣʠ ʚ 2010 (-4, 48) ʠ ʚ 2015 (- 5,37) ʛʦʜʘʭ, ʯʪʦ ʩʦʛʣʘʩʥʦ 

ʛʨʘʜʘʮʠʠ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʟʥʘʯʝʥʠʷʤ: ʫʤʝʨʝʥʥʦ-ʧʨʦʭʣʘʜʥʦ. 

ɺ ɼʌʆ ʩʘʤʳʡ ʥʠʟʢʠʡ ʧʦʢʘʟʘʪʝʣʴ ʙʳʣ ʚ 2012 ʛʦʜʫ (-34, 46), ʜʣʷ ʯʝʣʦʚʝʢʘ 

ʵʪʦ ʦʧʘʩʥʦ ʫʛʨʦʟʦʡ ʦʙʤʦʨʦʞʝʥʠʷ, ʚ ʵʪʦʤ ʛʦʜʫ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʷʥʚʘʨʝ ʙʳʣʘ 

ʥʘ ʦʪʤʝʪʢʝ -25, 6Áʉ, ʘ ʕʕʊ ʜʣʷ ʷʥʚʘʨʷ ʤʝʩʷʮʘ ʩʦʩʪʘʚʠʣʘ ï -53. ɺ ʵʪʦʤ ʞʝ ʛʦʜʫ 

ʩʘʤʳʤ ʪʸʧʣʳʤ ʤʝʩʷʮʝʤ ʟʘ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ʛʦʜʘ ʙʳʣ ʦʢʪʷʙʨʴ, ʪʝʤʧʝʨʘʪʫʨʘ 

ʚʦʟʜʫʭʘ ʚ ʦʢʪʷʙʨʝ ʩʦʩʪʘʚʣʷʣʘ ï 6,5Áʉ, ʘ ʕʕʊ -8, ʯʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʛʨʘʜʘʮʠʠ 

ʫʤʝʨʝʥʥʦ-ʭʦʣʦʜʥʦ. 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʟʚʦʣʠʣʠ ʩʜʝʣʘʪʴ ʥʘʤ ʩʣʝʜʫʶʱʠʝ 

ʚʳʚʦʜʳ: 

¶ ɿʘ ʧʦʩʣʝʜʥʠʝ ʧʷʪʴ ʣʝʪ ʥʘʙʣʶʜʘʶʪʩʷ ʪʝʥʜʝʥʮʠʠ ʢ ʧʦʪʝʧʣʝʥʠʶ ʢʣʠʤʘʪʘ, 

ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʥʘʰʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʠ ʜʘʥʥʳʤʠ ʦʙʱʝʡ ʤʠʨʦʚʦʡ 

ʩʪʘʪʠʩʪʠʢʠ. ʆʩʦʙʝʥʥʦ ʩʠʣʴʥʦ ʧʦʪʝʧʣʝʥʠʝ ʚʳʨʘʞʝʥʦ ʚ ʎʌʆ. 

¶ ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʛʨʠʧʧʦʤ ʠ ʆʈɺʀ, ʥʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥʘ ʚ ʭʦʣʦʜʥʦʝ ʚʨʝʤʷ 

ʛʦʜʘ, ʠ ʦʙʫʩʣʦʚʣʝʥʘ ʦʧʨʝʜʝʣʝʥʥʳʤ ʩʦʯʝʪʘʥʠʝʤ ʤʝʪʝʦʵʣʝʤʝʥʪʦʚ: ʥʠʟʢʦʡ 

ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʟʜʫʭʘ, ʚʝʪʨʦʤ ʠ ʚʳʩʦʢʦʡ ʚʣʘʞʥʦʩʪʴʶ. ɺ ʎʌʆ ʦʥʘ ʥʠʞʝ, 

ʪ. ʢ. ʘʤʧʣʠʪʫʜʘ ʢʦʣʝʙʘʥʠʡ ʤʝʪʝʦʵʣʝʤʝʥʪʦʚ ʥʝʟʥʘʯʠʪʝʣʴʥʘʷ, ʚ ɼʌʆ ï ʢʦʣʝʙʘʥʠʷ 

ʤʝʪʝʦʵʣʝʤʝʥʪʚʦ ʢʦʥʪʨʘʩʪʥʳʝ ʩ ʘʢʪʠʚʥʳʤ ʦʙʨʘʟʦʚʘʥʠʝʤ ʮʠʢʣʦʥʦʚ ʩ ʨʝʟʢʦ 

ʚʳʨʘʞʝʥʥʳʤʠ ʘʪʤʦʩʬʝʨʥʳʤʠ ʬʨʦʥʪʘʤʠ ʠ ʚʦʩʭʦʜʷʱʠʤʠ ʧʦʪʦʢʘʤʠ ʚʦʟʜʫʭʘ, 

ʯʪʦ ʩʦʟʜʘʝʪ ʜʠʩʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʩ ʫʛʨʦʟʦʡ ʦʙʤʦʨʦʞʝʥʠʷ. 

¶ ɼʣʷ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ, ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʎʌʆ ʤʦʞʥʦ 

ʥʘʟʚʘʪʴ ï ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ. ʂʣʠʤʘʪ ɼʌʆ ʜʣʷ ʧʨʦʞʠʚʘʥʠʷ ï ʤʝʥʝʝ 

ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʠ ʩʚʷʟʘʥʥʦʝ ʩ ʥʠʤ 

ʢʘʯʝʩʪʚʦ ʟʜʦʨʦʚʴʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝ ʩʪʦʣʴʢʦ ʚʣʠʷʥʠʝʤ ʢʣʠʤʘʪʘ, ʩʢʦʣʴʢʦ 

ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʤʝʨʦʧʨʠʷʪʠʷʤʠ ʧʦ ʧʨʦʬʠʣʘʢʪʠʢʝ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʢʦʥʢʨʝʪʥʳʭ 

ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʫʩʣʦʚʠʷʭ. 
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ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʢʘʥʜ. ʩ.-ʭ. ʥʘʫʢ, ʜʦʮʝʥʪ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ, 
ʌɻʆʋ ʅʀʋ çʉɻʋ ʠʤʝʥʠ ʅ.ɻ. ʏʝʨʥʳʰʝʚʩʢʦʛʦè, 

ʈʌ, ʛ. ʉʘʨʘʪʦʚ 
 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʚʦʧʨʦʩ ʦʟʝʣʝʥʝʥʠʷ ʛʦʨʦʜʩʢʠʭ ʣʘʥʜʰʘʬʪʦʚ ʩ ʢʘʞʜʳʤ 

ʛʦʜʦʤ ʚʩʪʘʝʪ ʚʩʝ ʙʦʣʝʝ ʦʩʪʨʦ. 2017 ʛʦʜ ʦʙʲʷʚʣʝʥ ʛʦʜʦʤ ʵʢʦʣʦʛʠʠ. ʀʩʭʦʜʷ ʠʟ 

ʵʪʦʛʦ, ʚʦʧʨʦʩ ʣʦʢʘʣʴʥʦʛʦ ʦʟʝʣʝʥʝʥʠʷ ʙʫʜʝʪ ʩʪʦʷʪʴ ʜʦʩʪʘʪʦʯʥʦ ʦʩʪʨʦ ʢʘʢ ʦʩʥʦʚʘ 

ʨʝʰʝʥʠʷ ʛʣʦʙʘʣʴʥʳʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. ɼʘʞʝ ʧʨʠ ʦʩʦʟʥʘʥʠʠ ʚʩʝʡ 

çʛʣʫʙʠʥʳè ʠ çʰʠʨʦʪʳè ʧʨʦʙʣʝʤʳ ʦʨʛʘʥʳ ʚʣʘʩʪʠ, ʫʯʨʝʞʜʝʥʠʷ ʠ ʥʘʩʝʣʝʥʠʝ 

ʥʝ ʩʪʨʝʤʷʪʩʷ ʧʦʣʥʦʮʝʥʥʦ ʨʝʰʘʪʴ ʜʘʥʥʫʶ ʧʨʦʙʣʝʤʫ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʫʯʝʪʝ 

ʦʟʝʣʝʥʝʥʠʷ ʪʝʨʨʠʪʦʨʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʨʝʢʨʝʘʮʠʝʡ ʥʘʩʝʣʝʥʠʷ. 

ʆʟʝʣʝʥʝʥʠʝʤ ʪʝʨʨʠʪʦʨʠʡ ʙʦʣʴʥʠʮ (ʘ ʩʫʱʝʩʪʚʫʶʪ ʦʙʱʝʧʨʠʥʷʪʳʝ ʥʦʨʤʳ 

ʦʟʝʣʝʥʝʥʠʷ, ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʵʪʠʭ ʪʝʨʨʠʪʦʨʠʡ [3]) ʧʨʝʩʣʝʜʫʝʪʩʷ ʥʝʩʢʦʣʴʢʦ 

ʟʘʜʘʯ ð ʠʟʦʣʠʨʦʚʘʪʴ ʙʦʣʴʥʠʯʥʳʡ ʫʯʘʩʪʦʢ ʦʪ ʧʨʠʣʝʛʘʶʱʠʭ ʫʣʠʮ ʠ ʧʣʦʱʘʜʝʡ, 

ʙʣʘʛʦʫʩʪʨʦʠʪʴ ʠ ʦʟʜʦʨʦʚʠʪʴ ʪʝʨʨʠʪʦʨʠʶ ʠ ʩʦʟʜʘʪʴ ʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ 

ʦʪʜʳʭʘ ʠ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʟʜʦʨʦʚʴʷ ʙʦʣʴʥʳʭ. ʀʩʭʦʜʷ ʠʟ ʠʩʪʦʯʥʠʢʘ [3] ʟʝʣʝʥʳʝ 

ʥʘʩʘʞʜʝʥʠʷ ʥʘ ʫʯʘʩʪʢʝ ʛʦʨʦʜʩʢʦʡ ʙʦʣʴʥʠʮʳ ʜʦʣʞʥʳ ʟʘʥʠʤʘʪʴ ʥʝ ʤʝʥʝʝ 

50 % ʦʙʱʝʡ ʧʣʦʱʘʜʠ. ʏʪʦ ʢʘʩʘʝʪʩʷ ʙʦʣʴʥʠʮ ʩʝʣʴʩʢʠʭ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʦʚ, 

ʪʦ ʪʘʤ ʵʪʘ ʮʠʬʨʘ ʚʦʟʨʘʩʪʘʝʪ ʦʪ 70 ʜʦ 80 %. ʇʦ ʚʥʝʰʥʠʤ ʛʨʘʥʠʮʘʤ ʫʯʘʩʪʢʘ ʩʣʝʜʫʝʪ 

ʩʦʟʜʘʚʘʪʴ ʧʣʦʪʥʳʝ ʨʷʜʦʚʳʝ ʧʦʩʘʜʢʠ ʚ 1ð2 ʨʷʜʘ ʠʟ ʥʘʠʙʦʣʝʝ ʛʫʩʪʦʢʨʦʥʥʳʭ 

ʜʝʨʝʚʴʝʚ, ʘ ʩ ʚʥʫʪʨʝʥʥʝʡ ʠʭ ʩʪʦʨʦʥʳ ð ʞʠʚʳʝ ʥʝʩʪʨʠʛʫʱʠʝʩʷ ʠʟʛʦʨʦʜʠ 

ʠʟ ʚʳʩʦʢʠʭ ʢʫʩʪʘʨʥʠʢʦʚ. 
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ɼʣʷ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʪʝʨʨʠʪʦʨʠʠ ʙʦʣʴʥʠʮʳ ʥʫʞʥʦ ʥʝ ʪʦʣʴʢʦ ʫʚʝʣʠʯʠʚʘʪʴ 

ʢʦʣʠʯʝʩʪʚʦ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʥʦ ʠ ʫʯʠʪʳʚʘʪʴ ʢʘʯʝʩʪʚʘ, ʢʦʪʦʨʳʤʠ ʦʙʣʘʜʘʶʪ 

ʟʝʣʝʥʳʝ ʥʘʩʘʞʜʝʥʠʷ. ʀʭ ʩʧʦʩʦʙʥʦʩʪʴ ʦʯʠʱʘʪʴ ʚʦʟʜʫʭ ʠ ʠʭ ʫʩʪʦʡʯʠʚʦʩʪʴ 

ʢ ʟʘʛʨʷʟʥʝʥʥʦʡ ʚʦʟʜʫʰʥʦʡ ʠ ʧʦʯʚʝʥʥʦʡ ʤʘʩʩʝ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʨʘʮʠʦʥʘʣʴʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʤʘʢʩʠʤʘʣʴʥʦ ʙʣʘʛʦʫʩʪʨʦʠʪʴ, ʦʟʜʦʨʦʚʠʪʴ ʫʯʘʩʪʦʢ ʙʦʣʴʥʠʮʳ. 

ɺ ʩʝʥʪʷʙʨʝ 2016 ʛʦʜʘ ʙʳʣ ʦʙʩʣʝʜʦʚʘʥ ʚʠʜʦʚʦʡ ʩʦʩʪʘʚ ʠ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʦ 

ʪʝʨʨʠʪʦʨʠʠ ʙʦʣʴʥʠʮʳ ʚ ʛʦʨʦʜʝ ʈʪʠʱʝʚʦ (ʉʘʨʘʪʦʚʩʢʘʷ ʦʙʣʘʩʪʴ). ʅʘ ʪʝʨʨʠʪʦʨʠʠ 

ʙʦʣʴʥʠʮʳ ʜʨʝʚʝʩʥʘʷ ʨʘʩʪʠʪʝʣɹʥʦʩʪɹ ʧʨʝʜʩʪʘʚʣʝʥʘ ʪʘʢʠʤʠ ʚʠʜʘʤʠ ʢʘʢ: ʪʦӢʧʦʣɹ 

ʧʠʨʘʤʠʜʘӢʣɹʥrʡ (PǾpulus pyramidǕlis), ʢʦӢʥʩʢʠʡ ʢʘhʪʘӢʥ (A®sculus), ʷʩʝʥʴ 

ʦʙʳʢʥʦʚʝʥʥʳʡ (Fr§xinus exc®lsior), ʢʣʝʥ ʦʩʪʨʦʣʠʩʪʥʳʡ (Ćcer platano²des), ʙʝʨʝʟʘ 

ʧʦʚʠʩʣʘʷ (B®tula p®ndula), ʩʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ (P²nus sylv®stris), ʣʠʧʘ 

ʤʝʣʢʦʣʠӢʩʪʥʘ̫ (T²lia cord§ta) (ʩʤ. ʨʠʩʫʥʦʢ 1). 
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ʉʦʛʣʘʩʥʦ ʚʥʝʰʥʝʤʫ ʘʥʘʣʠʟʫ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʜʨʝʚʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ 

ʥʘʭʦʜʠʪʩʷ ʚ ʭʦʨʦʰʝʤ ʩʦʩʪʦʷʥʠʠ ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʯʨʝʟʤʝʨʥʦʛʦ ʧʦʩʣʘʙʣʝʥʠʷ. 

ɿʘ ʠʩʢʣʶʯʝʥʠʝʤ ʚʠʜʘ ʷʩʝʥʴ (ʩʠʣʴʥʦ ʦʩʣʘʙʣʝʥʥʦʝ). ʆʧʠʨʘʷʩʴ ʥʘ ʤʝʪʦʜʠʢʫ 

ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʘ, ʨʘʟʣʠʯʘʶʪ ʩʣʝʜʫʶʱʠʝ 

ʢʘʪʝʛʦʨʠʠ ʩʦʩʪʦʷʥʠʷ ʜʝʨʝʚʴʝʚ: 1 - ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʦʩʣʘʙʣʝʥʠʷ, 2 - ʦʩʣʘʙʣʝʥʥʦʝ, 

3 - ʩʠʣʴʥʦ ʦʩʣʘʙʣʝʥʥʦʝ, 4 - ʫʩʳʭʘʶʱʝʝ, 5 - ʫʩʦʭʰʝʝ ʚ ʪʝʢʫʱʝʤ ʛʦʜʫ (ʩʫʭʦʩʪʦʡ 

ʪʝʢʫʱʝʛʦ ʛʦʜʘ), 6 - ʩʫʭʦʩʪʦʡ ʧʨʦʰʣʳʭ ʣʝʪ; ʧʨʠ ʥʘʣʠʯʠʠ ʩʣʦʤʘ ʠʣʠ ʚʳʚʘʣʘ 

ʜʝʨʝʚʴʝʚ ʦʥʠ ʫʯʠʪʳʚʘʶʪʩʷ ʦʪʜʝʣʴʥʦ ʢʘʢ ʩʣʦʤʣʝʥʥʳʝ ʠʣʠ ʚʝʪʨʦʚʘʣʴʥʳʝ 

ʜʝʨʝʚʴʷ. ʇʨʠ ʦʙʨʘʙʦʪʢʝ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʜʣʷ ʦʮʝʥʢʠ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ 

ʜʨʝʚʦʩʪʦʷ ʥʘ ʠʩʩʣʝʜʫʝʤʳʭ ʦʙʲʝʢʪʘʭ ʢʘʪʝʛʦʨʠʠ ʩʦʩʪʦʷʥʠʷ ʜʝʨʝʚʴʝʚ ʦʙʲʝʜʠʥʷʶʪ 

ʚ ʛʨʫʧʧʳ [1]. 

ʊʘʙʣʠʮʘ 1. 

ʉʦʩʪʦʷʥʠʝ ʜʨʝʚʝʩʥʦʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʙʦʣʴʥʠʯʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʚ ʛ. ʈʪʠʱʝʚʦ 

(2016 ʛ.) 

ʅʘʟʚʘʥʠʝ ʚʠʜʘ 

ʏʠʩʣʦ 

ʵʢʟʝʤʧʣʷʨʦʚ 
ʆʮʝʥʢʘ ʦʙʱʝʛʦ 

ʩʦʩʪʦʷʥʠʷ 

ʜʨʝʚʦʩʪʦʷĭ 

ɼʦʣʷ ʜʝʨʝʚʴʝʚ ʩ 

ʵʩʪʝʪʠʯʝʩʢʦʡ ʦʮʝʥʢʦʡĮ, % 

ʐʪʫʢ % 1 ʙʘʣʣ 2 ʙʘʣʣʘ 3 ʙʘʣʣʘ 

ʊʦʧʦʣʴ ʧʠʨʘʤʠʜʘʣʴʥʳʡ 158 19,0 I 100,0   

ʂʘʰʪʘʥ ʢʦʥʩʢʠʡ 209 25,2 I 100,0   

ʗʩʝʥʴ ʦʙʳʢʥʦʚʝʥʥʳʡ 109 13,1 III   78,4 21,6 

ʂʣʝʥ ʦʩʪʨʦʣʠʩʪʥʳʡ 47 5,7 I 84,6 15,4  

ɹʝʨʝʟʘ ʧʦʚʠʩʣʘʷ 28 3,4 I 93,8 6,2  

ʉʦʩʥʘ ʦʙʳʢʥʦʚʝʥʥʘʷ 263 31,7 II   66,9 33,1 

ʃʠʧʘ ʤʝʣʢʦʣʠʩʪʥʘʷ 16 1,9 II  10,5 55,7 33,8 

ɺʩʝʛʦ 830 100     

ʇʨʠʤʝʯʘʥʠʷ: 
1 - ʆʮʝʥʢʘ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʜʨʝʚʦʩʪʦʷ ʧʦ [1]  
I - ʜʝʨʝʚʴʷ ʭʦʨʦʰʝʛʦ ʩʦʩʪʦʷʥʠʷ - ʜʝʨʝʚʴʷ 1 ʢʘʪʝʛʦʨʠʠ (ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʦʩʣʘʙʣʝʥʠʷ), 
II - ʜʝʨʝʚʴʷ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ - 2 ʠ 3 ʢʘʪʝʛʦʨʠʠ (ʦʩʣʘʙʣʝʥʥʳʝ ʠ ʩʠʣʴʥʦ 

ʦʩʣʘʙʣʝʥʥʳʝ), 
III - ʜʝʨʝʚʴʷ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʛʦ ʩʦʩʪʦʷʥʠʷ - 4, 5 ʠ 6 ʢʘʪʝʛʦʨʠʡ (ʫʩʳʭʘʶʱʠʝ ʜʝʨʝʚʴʷ, 

ʩʫʭʦʩʪʦʡ ʪʝʢʫʱʝʛʦ ʠ ʧʨʦʰʣʦʛʦ ʛʦʜʘ). 
2ï ʕʩʪʝʪʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʨʘʩʪʝʥʠʡ ʧʦ ʪʨʝʭʙʘʣʣʴʥʦʡ ʩʠʩʪʝʤʝ (ɸʣʝʢʩʝʝʚ, 1996; ʅʝʩʪʝʨʦʚ, 

1989): 
1 ʙʘʣʣ ï ʜʝʨʝʚʦ ʠʤʝʝʪ ʚʳʩʦʢʠʝ ʜʝʢʦʨʘʪʠʚʥʳʝ ʢʘʯʝʩʪʚʘ; ʧʨʦʚʝʜʝʥʠʷ ʩʘʥʠʪʘʨʥʳʭ 

ʤʝʨʦʧʨʠʷʪʠʡ ʥʝ ʪʨʝʙʫʝʪʩʷ; 
2 ʙʘʣʣʘ ï ʜʝʨʝʚʦ ʩʨʝʜʥʝʡ ʜʝʢʦʨʘʪʠʚʥʦʩʪʠ, ʪʨʝʙʫʶʪʩʷ ʥʝʙʦʣʴʰʠʝ ʨʘʙʦʪʳ ʧʦ ʣʝʯʝʥʠʶ ʨʘʥ, 

ʦʙʨʝʟʢʝ ʩʫʭʠʭ ʚʝʪʚʝʡ ʠ ʩʫʯʴʝʚ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʟʘʜʝʣʢʦʡ ʠ ʜʝʢʦʨʠʨʦʚʘʥʠʝʤ ʤʝʩʪ ʧʦʚʨʝʞʜʝʥʠʷ; 
3 ʙʘʣʣʘ ï ʜʝʨʝʚʦ ʠʤʝʝʪ ʥʠʟʢʠʝ ʜʝʢʦʨʘʪʠʚʥʳʝ ʢʘʯʝʩʪʚʘ, ʩ ʟʘʩʦʭʰʠʤʠ ʠʣʠ ʧʦʣʦʤʘʥʥʳʤʠ 

ʩʪʚʦʣʘʤʠ; ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʫʜʘʣʝʥʠʝ ʜʝʨʝʚʘ ʠʟ ʥʘʩʘʞʜʝʥʠʷ. 
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ʉʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 1 ʥʘʙʦʣʴʰʝʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴʶ ʩ ʵʩʪʝʪʠʯʝʩʢʦʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ, ʥʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ ʧʦʣʴʟʫʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʚʠʜʳ: ʪʦʧʦʣʴ ʧʠʨʘʤʠʜʘʣʴʥʳʡ 

(100 %) ʠ ʢʦʥʩʢʠʡ ʢʘʰʪʘʥ (100 %). 

ʀʩʧʦʣʴʟʫʝʤʘʷ ʤʝʪʦʜʠʢʘ ʧʦʟʚʦʣʷʝʪ ʜʘʪʴ ʦʮʝʥʢʫ ʦʙʱʝʛʦ ʩʦʩʪʦʷʥʠʷ ʜʝʨʝʚʴʝʚ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ ʥʘ ʜʘʥʥʦʤ ʫʯʘʩʪʢʝ ʚ ʭʦʨʦʰʝʤ 

ʩʦʩʪʦʷʥʠʠ, ʙʝʟ ʧʨʠʟʥʘʢʦʚ ʦʩʣʘʙʣʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʪʦʧʦʣʴ ʧʠʨʘʤʠʜʘʣʴʥʳʡ, ʢʘʰʪʘʥ 

ʢʦʥʩʢʠʡ, ʢʣʝʥ ʦʩʪʨʦʣʠʩʪʥʳʡ ʠ ʙʝʨʝʟʘ ʧʦʚʠʩʣʘʷ. ʅʘʠʙʦʣʝʝ ʦʩʣʘʙʣʝʥʥʳʤ ʚʠʜʦʤ 

ʷʚʣʷʝʪʩʷ ʷʩʝʥʴ ʦʙʳʢʥʦʚʝʥʥʳʡ. 

ɼʨʝʚʝʩʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʵʣʝʤʝʥʪʦʚ ʣʶʙʦʛʦ 

ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ. ʆʥʘ ʩʦʟʜʘʝʪ ʦʧʪʠʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʜʣʷ ʞʠʟʥʠ ʣʶʜʝʡ. 

ʅʝ ʤʝʥʝʝ ʟʥʘʯʠʪʝʣʴʥʳʤ ʬʘʢʪʦʤ ʷʚʣʷʝʪʩʷ ʫʚʝʣʠʯʝʥʠʝ ʵʩʪʝʪʠʯʝʩʢʦʡ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ çʟʝʣʝʥʦʡ ʪʝʨʨʠʪʦʨʠʠè. ʆʟʝʣʝʥʝʥʠʝ ʚʘʞʥʳʡ ʧʨʦʮʝʩʩ ʢʘʢ ʜʣʷ 

ʪʝʨʨʠʪʦʨʠʠ ʚʩʝʛʦ ʛʦʨʦʜʘ (ʩʦʟʜʘʥʠʝ ʧʘʨʢʦʚ, ʩʢʚʝʨʦʚ, ʘʣʣʝʡ), ʪʘʢ ʠ ʜʣʷ ʦʪʜʝʣʴʥʦʡ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʟʦʥ, ʢʘʢ ʚ ʥʘʰʝʤ ʩʣʫʯʘʝ, ʙʦʣʴʥʠʯʥʦʡ ʪʝʨʨʠʪʦʨʠʠ. ɺ ʮʝʣʦʤ 

ʪʝʨʨʠʪʦʨʠʷ ʙʦʣʴʥʠʮʳ ʚ ʛʦʨʦʜʝ ʈʪʠʱʝʚʦ ʙʣʘʛʦʫʩʪʨʦʝʥʘ, ʥʦ ʩʫʱʝʩʪʚʫʶʪ ʠ 

ʧʨʦʙʣʝʤʳ. 

ʀʩʩʣʝʜʫʝʤʘʷ ʙʦʣʴʥʠʮʘ ʥʝ ʜʦʩʪʠʛʣʘ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʜʦʩʪʘʪʦʯʥʦʛʦ ʫʨʦʚʥʷ 

ʦʟʝʣʝʥʝʥʠʷ, ʯʪʦ ʠ ʪʨʝʙʫʝʪʩʷ ʫʩʪʨʘʥʠʪʴ. ʅʘʤʠ ʧʨʝʜʣʦʞʝʥʳ ʩʣʝʜʫʶʱʠʝ 

ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʫʣʫʯʰʝʥʠʶ ʪʝʨʨʠʪʦʨʠʠ ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʠ 

ʩʦʟʜʘʥʠʶ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʚʦʟʜʫʰʥʦʡ ʩʨʝʜʳ. 

ʇʝʨʝʜ ʛʣʘʚʥʳʤ ʚʭʦʜʦʤ ʚ ʢʦʨʧʫʩ ʙʦʣʴʥʠʮʳ ʝʩʪʴ ʩʚʦʙʦʜʥʘʷ ʧʫʩʪʫʶʱʘʷ 

ʧʣʦɦʘʜʢʘ, ʢʦʪʦʨʫʶ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʣʷ ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ. ʄʳ ʨʝʢʦʤʝʥʜʫʝʤ, 

ʩ ʮʝʣʴʶ ʫʚʝʣʠʯʝʥʠʷ ʵʩʪʝʪʠʯʝʩʢʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ, ʦʙʫʩʪʨʦʠʪʴ ʥʝʙʦʣʴʰʠʝ 

ʢʣʫʤʙʳ. ʊʘʢʞʝ ʚʭʦʜ ʥʘ ʪʝʨʨʠʪʦʨʠʶ ʙʦʣʴʥʠʮʳ ʠ ʤʝʩʪʘ ʦʪʜʳʭʘ, ʧʨʦʭʦʜʷʱʠʭ 

ʣʝʯʝʥʠʝ ʧʘʮʠʝʥʪʦʚ, ʞʝʣʘʪʝʣʴʥʦ ʦʬʦʨʤʠʪʴ ʮʚʝʪʥʠʢʘʤʠ, ʢʣʫʤʙʘʤʠ, ʙʝʩʝʜʢʘʤʠ, 

ʧʝʨʛʦʣʘʤʠ ʚ ʩʦʯʝʪʘʥʠʠ ʩ ʢʨʘʩʠʚʦ ʮʚʝʪʫʱʠʤʠ ʢʫʩʪʘʨʥʠʢʘʤʠ [2]. 

ɺʥʫʪʨʠʙʦʣʴʥʠʯʥʳʝ ʧʨʦʝʟʜʳ ʩʣʝʜʫʝʪ ʦʙʩʘʜʠʪʴ ʨʷʜʘʤʠ ʜʝʨʝʚʴʝʚ ʠ ʞʠʚʳʤʠ 

ʠʟʛʦʨʦʜʷʤʠ ʜʣʷ ʟʘʱʠʪʳ ʧʨʠʣʝʛʘʶʱʠʭ ʢ ʥʠʤ ʫʯʘʩʪʢʦʚ ʦʪ ʰʫʤʘ, ʚʳʭʣʦʧʥʳʭ 

ʛʘʟʦʚ ʠ ʧʳʣʠ. 
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ʇʦʩʘʜʢʠ ʧʝʨʝʜ ʙʦʣʴʥʠʯʥʳʤʠ ʢʦʨʧʫʩʘʤʠ ʜʦʣʞʥʳ ʟʘʱʠʱʘʪʴ ʧʦʤʝʱʝʥʠʷ 

ʦʪ ʚʝʪʨʘ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʥʝ ʩʦʟʜʘʚʘʪʴ ʙʦʣʴʰʦʛʦ ʟʘʪʝʥʝʥʠʷ ʙʦʣʴʥʠʯʥʳʭ ʧʘʣʘʪ. 

ʅʘ ʚʥʫʪʨʠʙʦʣʴʥʠʯʥʦʤ ʫʯʘʩʪʢʝ ʤʦʞʥʦ ʨʘʩʧʦʣʦʞʠʪʴ ʧʣʦʜʦʚʦ-ʷʛʦʜʥʳʝ 

ʥʘʩʘʞʜʝʥʠʷ, ʢʦʪʦʨʳʝ ʙʫʜʫʪ ʩʦʯʝʪʘʪʴʩʷ ʩ ʥʝʙʦʣʴʰʠʤ ʤʘʩʩʠʚʦʤ ʭʚʦʡʥʳʭ ʧʦʨʦʜ 

(ʩʦʩʥʳ, ʝʣʠ). 

ʊʘʢʞʝ ʜʣʷ ʫʣʫʯʰʝʥʠʷ ʵʢʦʣʦʛʦ-ʵʩʪʝʪʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʘʚʪʦʨʳ ʧʨʝʜʣʘʛʘʶʪ 

ʧʨʦʚʦʜʠʪʴ ʩʣʝʜʫʶʱʠʝ ʤʝʨʦʧʨʠʷʪʠʷ: 

¶ ʫʜʘʣʷʪʴ ʠʟ ʥʘʩʘʞʜʝʥʠʡ ʩʫʭʦʩʪʦʡ ʠ ʧʦʚʨʝʞʜʸʥʥʳʝ ʜʝʨʝʚʴʷ; 

¶ ʧʦʜʜʝʨʞʠʚʘʪʴ ʦʧʪʠʤʘʣʴʥʦʝ ʩʦʩʪʦʷʥʠʝ ʞʠʚʦʡ ʠʟʛʦʨʦʜʠ, ʚʳʧʦʣʥʷʶʱʫʶ 

ʚʝʪʨʦʟʘʱʠʪʥʫʶ ʠ ʜʝʢʦʨʘʪʠʚʥʫʶ ʬʫʥʢʮʠʠ; 

¶ ʦʙʨʘʙʘʪʳʚʘʪʴ ʨʘʩʪʝʥʠʷ ʦʪ ʚʨʝʜʠʪʝʣʝʡ. 
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ɸʢʪʫʘʣʴʥʦʩʪʴ. ʊʫʙʝʨʢʫʣʝʟ ʥʝʢʦʛʜʘ ʠʟʚʝʩʪʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ ʧʦʜ ʥʘʟʚʘʥʠʝʤ 

çʯʘʭʦʪʢʘè ʙʳʣʘ ʠ ʦʩʪʘʝʪʩʷ ʦʜʥʦʡ ʠʟ ʫʛʨʦʞʘʶʱʠʭ ʞʠʟʥʠ ʣʶʜʝʡ ʠʥʬʝʢʮʠʦʥʥʳʭ 

ʙʦʣʝʟʥʝʡ ʜʨʝʚʥʦʩʪʠ ʠ ʥʘʰʝʛʦ ʚʨʝʤʝʥʠ. ʃʝʛʦʯʥʘʷ ʬʦʨʤʘ ʜʘʥʥʦʡ ʧʘʪʦʣʦʛʠʠ 

ʦʧʠʩʘʣʠ ʝʱʝ ʫʯʝʥʳʝ ʠ ʚʨʘʯʠ ʘʥʪʠʯʥʦʩʪʠ (ɻʠʧʧʦʢʨʘʪ). ɺ ʜʨʝʚʥʦʩʪʠ ʨʦʩʪ 

ʛʦʨʦʜʦʚ, ʘ ʪʘʢʞʝ ʙʦʣʴʰʘʷ ʩʢʫʯʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ ʛʦʨʦʜʘʭ ʧʨʠʚʦʜʠʣʠ ʢ 

ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʟʘʙʦʣʝʚʘʥʠʷ, ʥʝ ʚʳʙʠʨʘʷ ʙʦʛʘʪʳʭ ʠʣʠ 

ʙʝʜʥʳʭ ʫʥʦʩʠʣʦ ʞʠʟʥʠ ʥʘ ʩʚʦʝʤ ʧʫʪʠ. ʋʯʝʥʳʡ ɺʠʣʴʤʝʥ ʚ 1865 ʛʦʜʫ ʜʦʢʘʟʘʣ 

ʠʥʬʝʢʮʠʦʥʥʫʶ ʧʨʠʨʦʜʫ ʟʘʙʦʣʝʚʘʥʠʷ. ɺʘʞʥʝʡʰʠʤ ʵʪʘʧʦʤ ʚ ʠʟʫʯʝʥʠʠ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠ ʤʝʨ ʙʦʨʴʙʳ ʩ ʪʫʙʝʨʢʫʣʝʟʦʤ ʩʪʘʣʦ ʦʪʢʨʳʪʠʝ ʈʦʙʝʨʪʘ ʂʦʭʘ 

24 ʘʧʨʝʣʷ 1882 ʛʦʜʘ ʤʠʢʦʙʘʢʪʝʨʠʠ ʪʫʙʝʨʢʫʣʝʟʘ. ʆʪʢʨʳʚ ʚʦʟʙʫʜʠʪʝʣʷ ʂʦʭ ʨʝʰʘʝʪ 

ʦʜʥʫ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʤʝʜʠʮʠʥʳ, ʚʧʦʩʣʝʜʩʪʚʠʠ ʧʘʣʦʯʢʘ ʥʘʟʚʘʥʘ ʚ ʝʛʦ ʯʝʩʪʴ, 

ʟʘ ʜʘʥʥʳʡ ʥʝʦʮʝʥʠʤʳʡ ʚʢʣʘʜ ʚ ʤʝʜʠʮʠʥʫ ʈʦʙʝʨʪ ʂʦʭ ʚ 1905 ʛʦʜʫ ʧʦʣʫʯʘʝʪ 

ʥʦʙʝʣʝʚʩʢʫʶ ʧʨʝʤʠʶ. ɺʧʦʩʣʝʜʩʪʚʠʠ 24 ʤʘʨʪʘ ʦʪʤʝʯʘʝʪʩʷ ʢʘʢ ʚʩʝʤʠʨʥʳʡ ʜʝʥʴ 
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ʙʦʨʴʙʳ ʩ ʪʫʙʝʨʢʫʣʝʟʦʤ, ʚ ʵʪʦʪ ʜʝʥʴ ʤʠʨʦʚʦʝ ʩʦʦʙʱʝʩʪʚʦ ʧʨʠʩʪʘʣʴʥʝʝ 

ʚʛʣʷʜʳʚʘʝʪʩʷ ʚ ʧʨʦʙʣʝʤʫ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʪʫʙʝʨʢʫʣʸʟʦʤ, ʪʘʢ ʢʘʢ, ʥʝʩʤʦʪʨʷ 

ʥʘ ʜʦʩʪʠʛʥʫʪʳʡ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʧʨʦʛʨʝʩʩ ʚ ʙʦʨʴʙʝ ʩ ʵʪʠʤ ʦʧʘʩʥʳʤ 

ʠʥʬʝʢʮʠʦʥʥʳʤ ʟʘʙʦʣʝʚʘʥʠʝʤ, ʧʨʦʙʣʝʤʘ ʦʩʪʘʝʪʩʷ ʦʪʢʨʳʪʦʡ [2, ʩ. 407]. 

ʇʦ ʜʘʥʥʳʤ ɺʆɿ ʚ ʤʠʨʝ ʝʞʝʛʦʜʥʦ ʨʝʛʠʩʪʨʠʨʫʝʪʩʷ ʦʢʦʣʦ 9 ʤʠʣʣʠʦʥʦʚ ʥʦʚʳʭ 

ʩʣʫʯʘʝʚ ʟʘʙʦʣʝʚʘʥʠʷ ʠ ʙʦʣʝʝ 1,5 ʤʠʣʣʠʦʥʦʚ ʩʤʝʨʪʝʡ ʧʦ ʧʨʠʯʠʥʝ ʪʫʙʝʨʢʫʣʸʟʘ, 

ʯʪʦ ʜʦʢʘʟʳʚʘʝʪ ʝʛʦ ʤʘʩʰʪʘʙʳ. 

ʕʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʘʷ ʩʠʪʫʘʮʠʷ ʧʦ ʪʫʙʝʨʢʫʣʸʟʫ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʫʨʷʪʠʷ 

ʟʘ ʧʦʩʣʝʜʥʠʝ 10 ʣʝʪ ʩʥʠʟʠʣʦʩʴ ʙʦʣʝʝ ʯʝʤ ʚ 2 ʨʘʟʘ. ʉʤʝʨʪʥʦʩʪʴ ʦʪ ʪʫʙʝʨʢʫʣʝʟʘ ʚ 

ʨʝʩʧʫʙʣʠʢʝ ʩʥʠʟʠʣʦʩʴ ʙʦʣʝʝ ʯʝʤ ʚ 4 ʨʘʟʘ, ʥʦ ʪʝʤ ʥʝ ʤʝʥʝʝ ʵʧʠʜʝʤʠʦʣʦʛʠʯʝʩʢʘʷ 

ʩʠʪʫʘʮʠʷ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʫʨʷʪʠʷ ʦʩʪʘʸʪʩʷ ʥʘʧʨʷʞʸʥʥʦʡ. ʇʦʢʘʟʘʪʝʣʠ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ, ʥʝʩʤʦʪʨʷ ʥʘ ʩʥʠʞʝʥʠʝ ʦʩʪʘʝʪʩʷ ʚʳʩʦʢʠʤʠ. ʅʝʤʘʣʦʚʘʞʥʫʶ 

ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʪʫʙʝʨʢʫʣʸʟʦʤ ʧʦ-ʧʨʝʞʥʝʤʫ ʠʛʨʘʶʪ 

ʩʦʮʠʘʣʴʥʦ-ʜʝʟʘʜʘʧʪʠʨʦʚʘʥʳʝ ʛʨʫʧʧʳ ʥʘʩʝʣʝʥʠʷ (ʣʠʮʘ ʙʝʟ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʤʝʩʪʘ 

ʞʠʪʝʣʴʩʪʚʘ, ʤʠʛʨʘʥʪʳ, ʚʳʥʫʞʜʝʥʥʳʝ ʧʝʨʝʩʝʣʝʥʮʳ, ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ 

ʤʘʪʝʨʠʘʣʴʥʦ-ʙʳʪʦʚʳʝ ʫʩʣʦʚʠʷ, ʩʣʝʜʩʪʚʝʥʥʳʝ ʠʟʦʣʷʪʦʨʳ), ʘ ʪʘʢʞʝ ʣʠʮʘ, 

ʚʝʜʫʱʠʝ ʘʩʦʮʠʘʣʴʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ [1]. 

ʊʫʙʝʨʢʫʣʸʟ ï ʭʨʦʥʠʯʝʩʢʦʝ ʠʥʬʝʢʮʠʦʥʥʦ-ʚʦʩʧʘʣʠʪʝʣʴʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ 

ʢʦʪʦʨʘʷ ʧʨʦʷʚʣʷʝʪʩʷ ʧʦʨʘʞʝʥʠʷʤʠ ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ, ʘ ʪʘʢʞʝ 

ʢʦʩʪʝʡ, ʩʫʩʪʘʚʦʚ, ʢʦʞʠ, ʤʦʯʝʧʦʣʦʚʦʡ ʩʠʩʪʝʤʳ ʠ ʜʨ. ʆʩʥʦʚʥʳʤ ʨʝʟʝʨʚʫʘʨʦʤ 

ʤʠʢʦʙʘʢʪʝʨʠʡ ʪʫʙʝʨʢʫʣʝʟʘ ʷʚʣʷʝʪʩʷ ʙʦʣʴʥʦʡ ʯʝʣʦʚʝʢ ʩ ʘʢʪʠʚʥʦʡ ʬʦʨʤʦʡ 

ʪʫʙʝʨʢʫʣʝʟʘ ʠʣʠ ʜʦʤʘʰʥʠʝ ʞʠʚʦʪʥʳʝ, ʚ ʦʩʥʦʚʥʦʤ ʢʨʫʧʥʳʡ ʨʦʛʘʪʳʡ ʩʢʦʪ; 

ʦʩʥʦʚʥʦʡ ʧʫʪʴ ʟʘʨʘʞʝʥʠʷ ï ʚʦʟʜʫʰʥʦ-ʢʘʧʝʣʴʥʳʡ, ʪʘʢʞʝ ʚʳʜʝʣʷʶʪ 

ʘʣʠʤʝʥʪʘʨʥʳʡ, ʢʦʥʪʘʢʪʥʳʡ, ʚʥʫʪʨʠʫʪʨʦʙʥʳʡ ʧʫʪʠ ʧʝʨʝʜʘʯʠ. ʇʨʦʥʠʢʥʦʚʝʥʠʝ 

ʚʦʟʙʫʜʠʪʝʣʷ ʥʝ ʚʩʝʛʜʘ ʚʳʟʳʚʘʝʪ ʟʘʙʦʣʝʚʘʥʠʝ. ɼʣʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ 

ʠʥʬʝʢʮʠʦʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚʘʞʥʫʶ ʨʦʣʴ ʠʛʨʘʶʪ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʫʩʣʦʚʠʷ ʞʠʟʥʠ 

ʠ ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʦʩʣʘʙʣʝʥʥʳʡ ʦʨʛʘʥʠʟʤ, ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ ʠ ʜʨ. 

ʊʘʢʞʝ ʬʘʢʪʦʨʦʤ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʙʦʣʝʟʥʠ, ʷʚʣʷʝʪʩʷ 

ʥʘʨʫʰʝʥʠʷ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʢ ʠʥʬʝʢʮʠʷʤ, ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʠ ʪ. ʜ. ʆʩʦʙʫʶ ʨʦʣʴ ʚ ʧʝʨʝʜʘʯʝ ʚʦʟʙʫʜʠʪʝʣʷ 
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ʠʛʨʘʝʪ ʩʢʫʯʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ; ʦʩʦʙʝʥʥʦ ʚ ʣʘʛʝʨʷʭ ʙʝʞʝʥʮʝʚ, ʩʣʝʜʩʪʚʝʥʥʳʭ 

ʠʟʦʣʷʪʦʨʘʭ, ʪʶʨʴʤʘʭ, ʣʶʜʠ ʚʝʜʫʱʠʝ ʘʩʦʮʠʘʣʴʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ ʠ ʪ. ʜ. 

ʄʠʢʦʙʘʢʪʝʨʠʠ ʪʫʙʝʨʢʫʣʸʟʘ ʯʨʝʟʚʳʯʘʡʥʦ ʫʩʪʦʡʯʠʚʳ ʢ ʚʥʝʰʥʠʤ ʬʘʢʪʦʨʘʤ 

ʘʛʨʝʩʩʠʠ, ʧʦʵʪʦʤʫ ʩʧʦʩʦʙʥʳ ʧʨʠ ʧʦʧʘʜʘʥʠʠ ʥʘ ʟʝʤʣʶ, ʧʨʝʜʤʝʪʳ ʙʳʪʘ 

ʜʣʠʪʝʣʴʥʦ ʩʦʭʨʘʥʷʪʴ ʞʠʟʥʝʩʧʦʩʦʙʥʦʩʪʴ, ʪʘʢʞʝ ʫʩʪʦʡʯʠʚʳ ʢ ʚʦʟʜʝʡʩʪʚʠʶ 

ʩʧʠʨʪʘ ʠ ʢʠʩʣʦʪ; ʦʙʳʯʥʳʝ ʜʝʟʠʥʬʝʢʪʘʥʪʳ ʤʘʣʦʵʬʬʝʢʪʠʚʥʳ ʚ ʦʪʥʦʰʝʥʠʠ 

ʤʠʢʦʙʘʢʪʝʨʠʡ ʪʫʙʝʨʢʫʣʝʟʘ. ɺʦʟʙʫʜʠʪʝʣʴ ʠʤʝʝʪ ʩʧʦʩʦʙʥʦʩʪʴ ʙʳʩʪʨʦ 

ʚʳʨʘʙʘʪʳʚʘʪʴ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʘʥʪʠʙʘʢʪʝʨʠʘʣʴʥʳʤ ʧʨʝʧʘʨʘʪʘʤ [2, ʩ. 407]. 

ɺʦʟʙʫʜʠʪʝʣʴ ʧʦʧʘʜʘʝʪ ʚ ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʯʝʨʝʟ ʣʝʛʢʠʝ. 

ʇʦʧʘʚʰʠʝ ʚ ʣʝʛʢʠʝ ʤʠʢʦʙʘʢʪʝʨʠʠ ʧʦʛʣʦʱʘʶʪʩʷ ʤʘʢʨʦʬʘʛʘʤʠ, ʢʦʪʦʨʳʝ 

ʪʨʘʥʩʧʦʨʪʠʨʫʶʪ ʠʭ ʚ ʨʝʛʠʦʥʘʨʥʳʝ ʣʠʤʬʦʫʟʣʳ. ɺʦʟʙʫʜʠʪʝʣʴ ʧʝʨʝʞʠʚʘʝʪ 

ʚ ʮʠʪʦʧʣʘʟʤʝ ʤʘʢʨʦʬʘʛʦʚ, ʪʦ ʝʩʪʴ ʥʝʟʘʚʝʨʰʝʥʥʳʡ ʬʘʛʦʮʠʪʦʟ. ʇʦ ʭʦʜʫ 

ʨʝʛʠʦʥʘʨʥʳʭ ʣʠʤʬʦʫʟʣʦʚ ʬʦʨʤʠʨʫʝʪʩʷ ʪʘʢ ʥʘʟʳʚʘʝʤʳʡ ʧʝʨʚʠʯʥʳʡ 

ʪʫʙʝʨʢʫʣʝʟʥʳʡ ʢʦʤʧʣʝʢʩ ʩ ʨʘʟʚʠʪʠʝʤ ʛʨʘʥʫʣʝʤ ʚ ʚʠʜʝ ʙʫʛʦʨʢʦʚ. 

ɺ ʦʙʨʘʟʦʚʘʥʥʳʭ ʧʝʨʚʠʯʥʳʭ ʪʫʙʝʨʢʫʣʝʟʥʳʭ ʢʦʤʧʣʝʢʩʘʭ ʨʘʟʤʥʦʞʝʥʠʝ ʤʠʢʦ-

ʙʘʢʪʝʨʠʡ ʪʫʙʝʨʢʫʣʝʟʘ ʟʘʤʝʜʣʷʝʪʩʷ ʠʣʠ ʧʨʝʢʨʘʱʘʝʪʩʷ. ʇʨʠ ʦʩʣʘʙʣʝʥʠʠ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʳ ʦʯʘʛʠ ʘʢʪʠʚʠʟʠʨʫʶʪʩʷ ʠ ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʚʪʦʨʠʯʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. ʆʙʳʯʥʦ ʚʪʦʨʠʯʥʳʡ ʧʨʦʮʝʩʩ ʣʦʢʘʣʠʟʫʝʪʩʷ ʚ ʣʝʛʢʠʭ, ʥʦ ʪʘʢʞʝ 

ʚʦʟʤʦʞʥʦ ʚ ʧʦʯʢʘʭ, ʧʦʣʦʚʳʭ ʦʨʛʘʥʘʭ ʠ ʢʦʩʪʷʭ. ʇʨʦʚʦʮʠʨʫʝʪʩʷ ʥʘʨʫʰʝʥʠʷʤʠ 

ʧʠʪʘʥʠʷ, ʩʪʨʝʩʩʘʤʠ ʠ ʦʙʱʠʤ ʩʥʠʞʝʥʠʝʤ ʨʝʘʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ [2, c. 408]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʧʨʦʚʝʩʪʠ ʘʥʘʣʠʟ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʘʢʪʠʚʥʳʤ 

ʪʫʙʝʨʢʫʣʝʟʦʤ ʧʦ ʈʝʩʧʫʙʣʠʢʝ ɹʫʨʷʪʠʷ ʟʘ 2010-2015 ʛʦʜʳ. 

ɿʘʜʘʯʠ: ʠʩʩʣʝʜʦʚʘʪʴ ʩʪʨʫʢʪʫʨʫ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʘʢʪʠʚʥʳʤ 

ʪʫʙʝʨʢʫʣʝʟʦʤ ʧʦ ʧʦʣʫ ʠ ʚʦʟʨʘʩʪʥʳʤ ʛʨʫʧʧʘʤ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʥʘʤʠ ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʠʩʪʦʨʠʡ 

ʙʦʣʝʟʥʠ ʈʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʝʟʥʦʛʦ ʜʠʩʧʘʥʩʝʨʘ ʟʘ 2010-2015 ʛʛ. 

ʈʝʟʫʣʴʪʘʪʳ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ: ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʥʘʩʝʣʝʥʠʷ 

ʟʘ 2010-2015 ʛʛ. ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʚ 2010 ʛʦʜʫ 1395 ʩʣʫʯʘʝʚ - 

143,7 ʥʘ 100000 ʯʝʣʦʚʝʢ ʥʘʩʝʣʝʥʠʷ; ʚ 2011 ʛʦʜʫ 1232 ʩʣʫʯʘʷ - 126,8 ʥʘ 

100000 ʯʝʣʦʚʝʢ ʥʘʩʝʣʝʥʠʷ; ʚ 2012 ʛʦʜʫ 1124 ʩʣʫʯʘʷ - 115,7 ʥʘ 100000 ʯʝʣʦʚʝʢ 
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ʥʘʩʝʣʝʥʠʷ; ʚ 2013 ʛʦʜʫ 957 ʩʣʫʯʘʝʚ - 98,4 ʥʘ 100000 ʯʝʣʦʚʝʢ ʥʘʩʝʣʝʥʠʷ; 

ʚ 2014 ʛʦʜʫ 909 ʩʣʫʯʘʝʚ - 93,1 ʥʘ 100000 ʯʝʣʦʚʝʢ ʥʘʩʝʣʝʥʠʷ; ʚ 2015 ʛʦʜʫ 

866 ʩʣʫʯʘʝʚ - 88,3 ʥʘ 100000 ʯʝʣʦʚʝʢ ʥʘʩʝʣʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʫ ʧʘʮʠʝʥʪʦʚ 

ʩ ʜʠʘʛʥʦʟʦʤ, ʘʢʪʠʚʥʦʛʦ ʪʫʙʝʨʢʫʣʝʟʘ [1]. 

ʊʘʙʣʠʮʘ 1. 

ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ ʘʢʪʠʚʥʳʤ ʪʫʙʝʨʢʫʣʝʟʦʤ 

 2010 2011 2012 2013 2014 2015 

ɿʘʨʝʛʠʩʪʨʠʨʦʚʘʥʦ ʟʘʙʦʣʝʚʘʥʠʡ 

ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʜʠʘʛʥʦʟʦʤ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʚʧʝʨʚʳʝ ʚ ʞʠʟʥʠ 

      

ʚʩʝʛʦ, ʯʝʣʦʚʝʢ 1395 1232 1124 957 909 866 

ʥʘ 100000 ʯʝʣʦʚʝʢ ʥʘʩʝʣʝʥʠʷ  143,7 126,8 115,7 98,4 93,1 88,3 

ʠʟ ʥʠʭ ʩ ʜʠʘʛʥʦʟʦʤ ʘʢʪʠʚʥʦʛʦ 

ʪʫʙʝʨʢʫʣʝʟʘ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ 
      

ʚʩʝʛʦ, ʯʝʣʦʚʝʢ 1352 1198 1086 926 882 848 

ʥʘ 100000 ʯʝʣʦʚʝʢ ʥʘʩʝʣʝʥʠʷ 139,3 123,3 111,8 95,2 90,4 86,5 

ɺʳʷʚʣʝʥʦ ʧʘʮʠʝʥʪʦʚ ʧʨʠ 

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʦʩʤʦʪʨʘʭ: 
      

ʚʩʝʛʦ, ʯʝʣʦʚʝʢ 733 646 624 510 505 508 

ʚ ʧʨʦʮʝʥʪʘʭ ʢ ʯʠʩʣʫ ʚʟʷʪʳʭ ʥʘ ʫʯʝʪ 

ʧʘʮʠʝʥʪʦʚ ʩ ʜʠʘʛʥʦʟʦʤ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʚʧʝʨʚʳʝ ʚ ʞʠʟʥʠ 

52,5 52,4 55,5 53,3 55,6 68,6 

ɺʟʷʪʦ ʥʘ ʫʯʝʪ ʚ ʦʪʯʝʪʥʦʤ ʛʦʜʫ 

ʧʘʮʠʝʥʪʦʚ ʩ ʚʧʝʨʚʳʝ ʚ ʞʠʟʥʠ 

ʫʩʪʘʥʦʚʣʝʥʥʦʤ ʜʠʘʛʥʦʟʦʤ 

ʪʫʙʝʨʢʫʣʝʟʘ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ  

      

ʚʩʝʛʦ, ʯʝʣʦʚʝʢ 1092 984 923 770 756 723 

ʥʘ 100000 ʯʝʣʦʚʝʢ ʥʘʩʝʣʝʥʠʷ 112,5 101,3 95,0 79,2 77,4 73,7 

ʠʟ ʥʠʭ ʠʤʝʣʠ ʬʘʟʫ ʨʘʩʧʘʜʘ       

ʚʩʝʛʦ, ʯʝʣʦʚʝʢ 492 439 395 363 303 287 

ʥʘ 100000 ʯʝʣʦʚʝʢ ʥʘʩʝʣʝʥʠʷ 50,7 45,2 40,7 37,3 31,0 29,3 

ʏʠʩʣʝʥʥʦʩʪʴ ʧʘʮʠʝʥʪʦʚ, 

ʩʦʩʪʦʷʱʠʭ ʥʘ ʫʯʝʪ ʚ ʣʝʯʝʙʥʦ-

ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʷʭ  

(ʥʘ ʢʦʥʝʮ ʛʦʜʘ) 

      

ʚʩʝʛʦ, ʯʝʣʦʚʝʢ 2350 2273 2125 1899 1728 1529 

ʥʘ 100000 ʯʝʣʦʚʝʢ ʥʘʩʝʣʝʥʠʷ 241,9 234,0 218,7 195,0 176,6 155,7 

ʀʟ ʥʠʭ ʧʘʮʠʝʥʪʦʚ ʩ ʘʢʪʠʚʥʳʤ 

ʪʫʙʝʨʢʫʣʝʟʦʤ ʦʨʛʘʥʦʚ ʜʳʭʘʥʠʷ 
      

ʚʩʝʛʦ, ʯʝʣʦʚʝʢ 2266 2196 2041 1819 756 1477 

ʥʘ 100000 ʯʝʣʦʚʝʢ ʥʘʩʝʣʝʥʠʷ 233,2 226,1 210,0 186,8 77,3 150,4 

ʠʟ ʥʠʭ ʠʤʝʣʠ ʬʘʟʫ ʨʘʩʧʘʜʘ       

ʚʩʝʛʦ, ʯʝʣʦʚʝʢ 1360 1360 1201 1121 944 847 

ʥʘ 100000 ʯʝʣʦʚʝʢ ʥʘʩʝʣʝʥʠʷ 140,0 140,0 123,6 115,1 96,5 86,2 
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ʊʘʙʣʠʮʘ 2. 

ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʈʝʩʧʫʙʣʠʢʠ ɹʫʨʷʪʠʷ ʘʢʪʠʚʥʳʤ ʪʫʙʝʨʢʫʣʝʟʦʤ 

ʧʦ ʚʦʟʨʘʩʪʥʳʤ ʛʨʫʧʧʘʤ ʠ ʧʦʣʫ 

 2010 2011 2012 2013 2014 2015 

ɺʩʝʛʦ, ʯʝʣʦʚʝʢ 

ʄʫʞʯʠʥʳ 943 827 730 606 588 566 

ɾʝʥʱʠʥʳ 452 405 394 351 321 300 

ɺ ʪʦʤ ʯʠʩʣʝ ʚ ʚʦʟʨʘʩʪʝ, ʣʝʪ: 

0-14 58 42 67 53 44 34 

ʄʫʞʯʠʥʳ 31 24 36 26 15 23 

ɾʝʥʱʠʥʳ 27 18 31 27 29 11 

15-17 19 19 20 14 16 14 

ʄʫʞʯʠʥʳ 12 13 7 6 10 8 

ɾʝʥʱʠʥʳ 7 6 13 8 6 6 

18-34 641 501 461 395 345 277 

ʄʫʞʯʠʥʳ 424 327 289 235 217 177 

ɾʝʥʱʠʥʳ 217 174 172 160 128 100 

35-54 502 497 422 354 380 392 

ʄʫʞʯʠʥʳ 364 344 290 241 258 264 

ɾʝʥʱʠʥʳ 138 153 132 113 122 128 

55-64 131 134 112 108 97 118 

ʄʫʞʯʠʥʳ 88 96 82 74 74 79 

ɾʝʥʱʠʥʳ 43 38 30 34 23 39 

65 ʠ ʩʪʘʨʰʝ 44 39 42 33 27 31 

ʄʫʞʯʠʥʳ 24 23 26 24 14 15 

ɾʝʥʱʠʥʳ 20 16 16 9 13 16 

ʅʘ 100000 ʯʝʣʦʚʝʢ ʥʘʩʝʣʝʥʠʷ 

ʄʫʞʯʠʥʳ 204,4 179,0 158,0 130,9 126,5 121,2 

ɾʝʥʱʠʥʳ 88,8 79,5 77,3 68,8 62,8 58,4 

ɺ ʪʦʤ ʯʠʩʣʝ ʚ ʚʦʟʨʘʩʪʝ, ʣʝʪ: 

0-14 30,0 21,2 33,0 25,4 20,5 15,4 

ʄʫʞʯʠʥʳ 31,3 23,7 34,6 24,3 13,6 20,3 

ɾʝʥʱʠʥʳ 28,7 18,7 31,4 26,6 27,8 10,3 

15-17 55,0 57,0 61,2 43,9 50,6 44,1 

ʄʫʞʯʠʥʳ 68,7 77,2 42,2 36,8 61,4 48,7 

ɾʝʥʱʠʥʳ 41,1 36,3 80,7 51,3 39,2 39,1 

18-34 179,0 174,2 164,5 144,7 127,4 106,6 

ʄʫʞʯʠʥʳ 284,0 222,0 200,9 167,2 157,7 131,6 

ɾʝʥʱʠʥʳ 151,1 124,1 126,2 120,8 99,2 79,7 

35-54 191,0 190,8 163,5 138,2 149,4 154,9 

ʄʫʞʯʠʥʳ 293,3 279,8 238,0 199,4 214,6 220,4 

ɾʝʥʱʠʥʳ 99,5 111,3 96,8 83,6 90,9 96,0 

55-64 129,8 125,1 100,4 93,6 82,0 97,7 

ʄʫʞʯʠʥʳ 201,5 207,7 170,7 149,1 145,4 151,8 

ɾʝʥʱʠʥʳ 75,1 62,4 47,2 51,7 34,1 56,7 

65 ʠ ʩʪʘʨʰʝ 50,9 45,2 48,8 37,6 29,7 32,8 

ʄʫʞʯʠʥʳ 86,3 84,3 94,1 84,5 47,2 48,2 

ɾʝʥʱʠʥʳ 34,2 27,6 20,6 15,2 21,3 25,2 
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ɺ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʘʢʪʠʚʥʳʤ ʪʫʙʝʨʢʫʣʝʟʦʤ ʧʦ ʧʦʣʫ ʠ 

ʚʦʟʨʘʩʪʥʳʤ ʛʨʫʧʧʘʤ ʟʘ ʧʦʩʣʝʜʥʠʝ 6 ʣʝʪ ʦʪʤʝʯʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʢ ʩʥʠʞʝʥʠʶ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʨʝʜʠ ʤʫʞʩʢʦʛʦ ʩ 204,4 ʜʦ 121,2 ʠ ʞʝʥʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʩ 88,8 

ʜʦ 58,4, ʯʠʩʣʦ ʣʠʮ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʳʭ ʩ ʜʠʘʛʥʦʟʦʤ, ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʚʧʝʨʚʳʝ 

ʚ ʞʠʟʥʠ ʚ ʚʦʟʨʘʩʪʝ 0-14 ʣʝʪ ʤʫʞʯʠʥ ʩ 31,3 ʜʦ 20,3, ʞʝʥʱʠʥʳ ʩ 28,7 ʜʦ 10,3; 

ʚ ʚʦʟʨʘʩʪʝ 15-17 ʣʝʪ ʤʫʞʯʠʥ ʩ 68,7 ʜʦ48,7 , ʞʝʥʱʠʥʳ ʩ 41,1 ʜʦ39,1; ʚ ʚʦʟʨʘʩʪʝ 

18-34 ʣʝʪ ʤʫʞʯʠʥ ʩ 284,0 ʜʦ 131,6, ʞʝʥʱʠʥʳ ʩ 151,1 ʜʦ79,7; ʚ ʚʦʟʨʘʩʪʝ 35-54 ʣʝʪ 

ʤʫʞʯʠʥ ʩ 293,3 ʜʦ 220,4, ʞʝʥʱʠʥʳ ʩ 99,5 ʜʦ 96,0; ʚ ʚʦʟʨʘʩʪʝ 55- 64 ʣʝʪ ʤʫʞʯʠʥ 

ʩ 201,5 ʜʦ 151,8, ʞʝʥʱʠʥʳ ʩ 75,1 ʜʦ 56,7; ʚ ʚʦʟʨʘʩʪʝ 65 ʠ ʩʪʘʨʰʝ ʤʫʞʯʠʥ 

ʩ 86,3 ʜʦ 48,2, ʞʝʥʱʠʥʳ ʩ 34,2 ʜʦ25,2 [1]. 

ɺʳʚʦʜʳ: 

ʋʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ: 

1. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʘʢʪʠʚʥʳʤ ʪʫʙʝʨʢʫʣʝʟʦʤ ʥʘ 2015 ʛʦʜ ʩʦʩʪʘʚʠʣ 

88,3 ʥʘ 100000 ʯʝʣʦʚʝʢ ʥʘʩʝʣʝʥʠʷ 

2. ɼʠʥʘʤʠʢʘ ʩʥʠʞʝʥʠʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ɹʫʨʷʪʠʷ ʚ 2010-

2015 ʛʦʜʘʭ ʩʦʩʪʘʚʣʷʝʪ 55,4 % 

3. ʅʘʠʙʦʣʝʝ ʚʳʩʦʢʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʚ 2015 ʛʦʜʫ ʦʪʤʝʯʘʝʪʩʷ ʚ ʚʦʟʨʘʩʪʥʦʡ 

ʛʨʫʧʧʝ 35-54 ʣʝʪ, ʫ ʤʫʞʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 220,4, ʘ ʫ ʞʝʥʩʢʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʨʘʚʥʘ 96,0 ʥʘ 100000 ʯʝʣʦʚʝʢ ʥʘʩʝʣʝʥʠʷ. 

4. ʅʘʠʤʝʥʴʰʘʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʴ ʚ 2015 ʛʦʜʫ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʘ ʚ ʚʦʟʨʘʩʪʥʦʡ 

ʛʨʫʧʧʝ 0-14 ʣʝʪ, ʫ ʤʫʞʩʢʦʛʦ ʥʘʩʝʣʝʥʠʷ ʦʥʘ ʩʦʩʪʘʚʣʷʝʪ 20,3, ʘ ʫ ʞʝʥʩʢʦʛʦ 

ʥʘʩʝʣʝʥʠʷ 10,3. 

5. ʉʦʛʣʘʩʥʦ ʧʦʣʫʯʝʥʥʳʤ ʜʘʥʥʳʤ ʦʩʥʦʚʥʘʷ ʤʘʩʩʘ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ 

ʥʘʩʝʣʝʥʠʷ ʘʢʪʠʚʥʳʤ ʪʫʙʝʨʢʫʣʝʟʦʤ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʪʨʫʜʦʩʧʦʩʦʙʥʦʝ ʥʘʩʝʣʝʥʠʝ, 

ʢʦʪʦʨʦʝ ʚʝʜʝʪ ʥʝ ʨʘʮʠʦʥʘʣʴʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ (ʪʘʙʘʢʦʢʫʨʝʥʠʝ, ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ 

ʘʣʢʦʛʦʣʝʤ, ʥʝʨʘʮʠʦʥʘʣʴʥʦʝ ʧʠʪʘʥʠʝ, ʩʪʨʝʩʩʳ, ʥʝʩʦʙʣʶʜʝʥʠʝ ʧʨʘʚʠʣ ʣʠʯʥʦʡ 

ʛʠʛʠʝʥʳ) ʜʘʥʥʳʝ ʬʘʢʪʦʨʳ ʪʦʣʴʢʦ ʫʩʠʣʠʚʘʶʪ ʨʠʩʢ ʟʘʨʘʞʝʥʠʷ ʪʫʙʝʨʢʫʣʸʟʦʤ. 

6. ʉʪʦʠʪ ʪʘʢʞʝ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʨʠ ʘʥʘʣʠʟʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʩʨʝʜʠ ʞʝʥʩʢʦʛʦ 

ʥʘʩʝʣʝʥʠʷ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʚʦʟʨʘʩʪʥʫʶ ʛʨʫʧʧʫ 

ʜʝʪʦʨʦʜʥʦʛʦ ʚʦʟʨʘʩʪʘ. 
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7. ʆʩʦʙʫʶ ʯʘʩʪʴ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʘʢʪʠʚʥʳʤ ʪʫʙʝʨʢʫʣʝʟʦʤ ʟʘʥʠʤʘʶʪ 

ʩʦʮʠʘʣʴʥʦ-ʜʝʟʘʜʘʧʪʠʨʦʚʘʥʥʳʝ ʛʨʫʧʧʳ ʥʘʩʝʣʝʥʠʷ (ʣʠʮʘ ʙʝʟ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʤʝʩʪʘ 

ʞʠʪʝʣʴʩʪʚʘ, ʤʠʛʨʘʥʪʳ, ʚʳʥʫʞʜʝʥʥʳʝ ʧʝʨʝʩʝʣʝʥʮʳ, ʦʩʫʞʜʝʥʥʳʝ ʥʘʭʦʜʷʱʠʝʩʷ 

ʚ ʤʝʩʪʘʭ ʣʠʰʝʥʠʷ ʩʚʦʙʦʜʳ), ʘ ʪʘʢʞʝ ʣʠʮʘ, ʚʝʜʫʱʠʝ ʘʩʦʮʠʘʣʴʥʳʡ ʦʙʨʘʟ ʞʠʟʥʠ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɸʥʘʣʠʟ ʠʩʪʦʨʠʡ ʙʦʣʝʟʥʠ çʈʝʩʧʫʙʣʠʢʘʥʩʢʦʛʦ ʧʨʦʪʠʚʦʪʫʙʝʨʢʫʣʝʟʥʦʛʦ 

ʜʠʩʧʘʥʩʝʨʘè ʟʘ ʧʝʨʠʦʜ 2010-2015 ʛʛ. ʈʝʩʧʫʙʣʠʢʘ ɹʫʨʷʪʠʷ, ʛʦʨʦʜ ʋʣʘʥ-ʋʜʵ. 

2. ʄʝʜʠʮʠʥʩʢʘʷ ʤʠʢʨʦʙʠʦʣʦʛʠʷ: ʫʯʝʙʥʠʢ. 4-ʝ ʠʟʜ. ʇʦʟʜʝʝʚ ʆ.ʂ. / ʇʦʜ ʨʝʜ. 

ɺ.ʀ. ʇʦʢʨʦʚʩʢʦʛʦ. ï 2002. ï 768 ʩ. 
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ɺʃʀʗʅʀɽ ʂʆʌɽʀʅɸ ʅɸ ʆʈɻɸʅʀɿʄ 

ɹʘʙʠʯʝʚ ɺʘʣʝʥʪʠʥ ʂʦʥʩʪʘʥʪʠʥʦʚʠʯ 

ʩʪʫʜʝʥʪ ʣʝʯʝʙʥʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʅɻʄʋ 
ʈʌ, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ 

E-mail: v.torn@yandex.ru 

 

ʃʶʜʠ ʧʦʣʫʯʘʶʪ ʢʦʬʝʠʥ ʠʟ ʨʘʟʣʠʯʥʳʭ ʧʨʦʜʫʢʪʦʚ. ʏʘʱʝ ʚʩʝʛʦ ʵʪʦ ʢʦʬʝ, 

ʢʘʢʘʦ ʠ ʰʦʢʦʣʘʜ. ʄʥʦʛʠʝ ʣʶʙʷʪ ʵʪʠ ʧʨʦʜʫʢʪʳ ʟʘ ʪʦ, ʢʘʢʠʝ ʵʬʬʝʢʪʳ ʦʥʠ 

ʦʢʘʟʳʚʘʶʪ. ʏʫʚʩʪʚʦ ʙʦʜʨʦʩʪʠ, ʫʯʘʱʝʥʠʝ ʩʝʨʜʮʝʙʠʝʥʠʷ ʠ ʫʣʫʯʰʝʥʠʝ ʥʘʩʪʨʦʝʥʠʷ 

ʧʨʠʚʣʝʢʘʝʪ ʣʶʜʝʡ. ʆʜʥʘʢʦ ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʝ ʢʦʬʝ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ 

ʧʝʨʝʜʦʟʠʨʦʚʢʝ ʢʦʬʝʠʥʦʤ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʵʬʬʝʢʪʦʚ ʢʦʬʝʠʥʘ ʠ ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ 

ʦʨʛʘʥʠʟʤ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʙʣʘʛʦʜʘʨʷ ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʠ ʝʛʦ ʵʬʬʝʢʪʦʚ, 

ʘ ʪʘʢʞʝ ʰʠʨʦʢʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʝʛʦ ʫʧʦʪʨʝʙʣʝʥʠʷ. ʆʩʥʦʚʥʳʤ ʵʬʬʝʢʪʦʤ 

ʢʦʬʝʠʥʘ ʧʨʠʥʷʪʦ ʩʯʠʪʘʪʴ ʧʩʠʭʦʩʪʠʤʫʣʠʨʫʶʱʠʡ. ʆʥ ʦʙʣʘʜʘʝʪ ʚʳʨʘʞʝʥʥʳʤ 

ʜʝʡʩʪʚʠʝʤ ʥʘ ʢʦʨʫ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʫʣʫʯʰʘʷ ʥʘʩʪʨʦʝʥʠʝ, ʫʤʩʪʚʝʥʥʫʶ ʠ 

ʬʠʟʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ. ʇʨʠʝʤ ʢʦʬʝʠʥʘ ʧʨʠʜʘʝʪ ʙʦʜʨʦʩʪʠ. ʆʜʥʘʢʦ ʚ ʙʦʣʴʰʠʭ 

ʜʦʟʘʭ ʵʬʬʝʢʪ ʤʦʞʝʪ ʙʳʪʴ ʧʨʷʤʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤ. ʇʨʦʠʩʭʦʜʠʪ ʫʛʥʝʪʝʥʠʝ 

ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. 

ʄʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʢʦʬʝʠʥʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʘʥʪʘʛʦʥʠʟʤʝ ʢʦʬʝʠʥʘ 

ʠ ʥʝʡʨʦʤʦʜʫʣʷʪʦʨʘ ʘʜʝʥʦʟʠʥʘ. ɸʜʝʥʦʟʠʥ ʚʳʟʳʚʘʝʪ ʟʘʤʝʜʣʝʥʠʝ ʧʨʦʚʝʜʝʥʠʷ 

ʥʝʨʚʥʳʭ ʠʤʧʫʣʴʩʦʚ ʠ ʫʩʠʣʝʥʠʝ ʩʦʥʣʠʚʦʩʪʠ. ʇʨʠ ʙʣʦʢʘʜʝ ʢʦʬʝʠʥʦʤ 

ʘʜʝʥʦʟʠʥʦʚʳʭ ʨʝʮʝʧʪʦʨʦʚ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʩʢʦʨʦʩʪʠ 

ʨʝʘʢʮʠʠ, ʚʥʠʤʘʥʠʷ ʠ ʫʩʠʣʝʥʠʝ ʯʫʚʩʪʚʘ ʙʦʜʨʦʩʪʠ. ʂʦʬʝʠʥ ʫʩʠʣʠʚʘʝʪ ʩʠʥʪʝʟ 

ʘʜʨʝʥʘʣʠʥʘ, ʫʚʝʣʠʯʠʚʘʷ ʯʘʩʪʦʪʫ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ, ʧʨʠʪʦʢ ʢʨʦʚʠ ʢ ʩʝʨʜʮʫ 

ʠ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ. ʕʪʦ ʪʘʢʞʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʩʢʦʨʦʩʪʠ 

ʧʨʦʚʝʜʝʥʠʷ ʥʝʨʚʥʳʭ ʠʤʧʫʣʴʩʦʚ. ʉʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʧʨʦʠʩʭʦʜʠʪ ʠ ʫʚʝʣʠʯʝʥʠʝ 

ʩʠʥʪʝʟʘ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʦʚ ʘʜʨʝʥʘʣʠʥʘ ï ʥʝʡʨʦʤʝʜʠʘʪʦʨʘ ʜʦʬʘʤʠʥʘ, ʢʦʪʦʨʳʡ 

ʷʚʣʷʝʪʩʷ ʚʘʞʥʦʡ ʯʘʩʪʴʶ çʩʠʩʪʝʤʳ ʚʦʟʥʘʛʨʘʞʜʝʥʠʷè ʤʦʟʛʘ, ʚʳʟʳʚʘʷ ʯʫʚʩʪʚʦ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ, ʯʝʤ ʚʣʠʷʝʪ ʥʘ ʧʨʦʮʝʩʩʳ ʦʙʫʯʝʥʠʷ [6]. 

ʂʨʦʤʝ ʪʦʛʦ, ʢʦʬʝʠʥ ʚʣʠʷʝʪ ʥʘ ʜʳʭʘʪʝʣʴʥʳʡ ʠ ʩʦʩʫʜʦʜʚʠʛʘʪʝʣʴʥʳʡ ʮʝʥʪʨ 

ʧʨʦʜʦʣʛʦʚʘʪʦʛʦ ʤʦʟʛʘ. ʉʪʠʤʫʣʠʨʫʷ ʜʳʭʘʪʝʣʴʥʳʡ ʮʝʥʪʨ, ʢʦʬʝʠʥ ʚʳʟʳʚʘʝʪ 
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ʫʯʘʱʝʥʠʝ ʜʳʭʘʥʠʷ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʙʦʛʘʱʝʥʠʶ ʢʨʦʚʠ ʢʠʩʣʦʨʦʜʦʤ. 

ɺʦʟʜʝʡʩʪʚʫʷ ʥʘ ʩʦʩʫʜʦʜʚʠʛʘʪʝʣʴʥʳʡ ʮʝʥʪʨ, ʢʦʬʝʠʥ ʧʦʚʳʰʘʝʪ ʩʦʩʫʜʠʩʪʳʡ 

ʪʦʥʫʩ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʜʘʚʣʝʥʠʷ. ʕʪʠʤ ʵʬʬʝʢʪʦʤ ʣʶʙʷʪ 

ʧʦʣʴʟʦʚʘʪʴʩʷ ʣʶʜʠ, ʩʪʨʘʜʘʶʱʠʝ ʘʨʪʝʨʠʘʣʴʥʦʡ ʛʠʧʦʪʦʥʠʝʡ. ʆʜʥʘʢʦ ʥʝ ʥʘ ʚʩʝ 

ʩʦʩʫʜʳ ʢʦʬʝʠʥ ʜʝʡʩʪʚʫʝʪ ʦʜʠʥʘʢʦʚʦ. ʂʦʨʦʥʘʨʥʳʝ ʩʦʩʫʜʳ ʩʝʨʜʮʘ ʨʘʩʰʠʨʷʶʪʩʷ, 

ʠ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ ʩʝʨʜʝʯʥʦʛʦ ʚʳʙʨʦʩʘ. ʉʦʩʫʜʳ ʤʦʟʛʘ, ʥʘʦʙʦʨʦʪ, 

ʩʫʞʘʶʪʩʷ, ʢʘʢ ʠ ʛʣʘʜʢʦʤʳʰʝʯʥʳʝ ʢʣʝʪʢʠ ʜʨʫʛʠʭ ʦʨʛʘʥʦʚ. ʇʦʧʝʨʝʯʥʦʧʦʣʦʩʘʪʘʷ 

ʩʢʝʣʝʪʥʘʷ ʤʫʩʢʫʣʘʪʫʨʘ ʪʘʢʞʝ ʧʦʜʚʝʨʛʘʝʪʩʷ ʩʪʠʤʫʣʠʨʫʶʱʝʤʫ ʵʬʬʝʢʪʫ 

ʢʦʬʝʠʥʘ [3, ʩ 45]. 

ʅʘʙʣʶʜʘʝʤʳʝ ʵʬʬʝʢʪʳ ʢʦʬʝʠʥʘ ʩʚʷʟʘʥʳ ʩ ʥʘʢʦʧʣʝʥʠʝʤ ʮʠʢʣʠʯʝʩʢʦʛʦ 

ʘʜʝʥʦʟʠʥʤʦʥʦʬʦʩʬʘʪʘ (ʮɸʄʌ). ʂʦʬʝʠʥ ʠʥʛʠʙʠʨʫʝʪ ʬʦʩʬʦʜʠʵʩʪʝʨʘʟʫ ʠ 

ʨʘʟʦʙʱʘʝʪ ʧʨʦʮʝʩʩʳ ʦʢʠʩʣʠʪʝʣʴʥʦʛʦ ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʷ ʠ ʨʘʩʧʘʜʘ 

ʮʠʢʣʠʯʝʩʢʦʛʦ ɸʄʌ. ʅʘʠʙʦʣʝʝ ʚʳʨʘʞʝʥ ʵʪʦʪ ʵʬʬʝʢʪ ʚ ʛʦʣʦʚʥʦʤ ʤʦʟʛʝ ʠ ʩʝʨʜʮʝ. 

ʄʥʦʛʠʝ ʣʶʙʷʪ ʧʨʠʥʠʤʘʪʴ ʢʦʬʝ ʜʣʷ ʢʦʥʪʨʦʣʷ ʟʘ ʣʠʰʥʠʤ ʚʝʩʦʤ. 

ʕʪʦ ʧʨʠʚʳʯʢʘ ʦʩʥʦʚʘʥʘ ʥʘ ʤʝʪʘʙʦʣʠʯʝʩʢʦʤ ʵʬʬʝʢʪʝ ʢʦʬʝʠʥʘ. ʇʨʠ ʝʛʦ ʧʨʠʝʤʝ 

ʥʘʙʣʶʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʦʩʥʦʚʥʦʛʦ ʦʙʤʝʥʘ ʟʘ ʩʯʝʪ ʫʩʠʣʝʥʠʷ ʛʣʠʢʦʛʝʥʦʣʠʟʘ. 

ʇʦʚʳʰʘʷ ʫʨʦʚʝʥʴ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ ʜʦ ʦʪʥʦʩʠʪʝʣʴʥʦʡ ʛʠʧʝʨʛʣʠʢʝʤʠʠ, ʢʦʬʝʠʥ 

ʧʦʜʘʚʣʷʝʪ ʯʫʚʩʪʚʦ ʛʦʣʦʜʘ. ɺʣʠʷʥʠʝ ʢʦʬʝʠʥʘ ʥʘ ʞʠʨʦʚʦʡ ʦʙʤʝʥ ʟʘʢʣʶʯʘʝʪʩʷ 

ʚ ʘʢʪʠʚʘʮʠʠ ʣʠʧʦʣʠʟʘ ʟʘ ʩʯʝʪ ʫʚʝʣʠʯʝʥʠʷ ʩʝʢʨʝʮʠʠ ʘʜʨʝʥʘʣʠʥʘ. 

ʂʦʬʝʠʥ ʪʘʢʞʝ ʚʣʠʷʝʪ ʥʘ ʜʠʫʨʝʟ, ʫʛʥʝʪʘʷ ʨʝʘʙʩʦʨʙʮʠʶ ʥʘʪʨʠʷ ʠ ʚʦʜʳ 

ʚ ʧʦʯʝʯʥʳʭ ʢʘʥʘʣʴʮʘʭ. ʇʨʠ ʨʘʩʰʠʨʝʥʠʠ ʩʦʩʫʜʦʚ ʧʦʯʝʢ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ 

ʩʢʦʨʦʩʪʠ ʢʣʫʙʦʯʢʦʚʦʡ ʬʠʣʴʪʨʘʮʠʠ ʚʦʜʳ ʠ ʠʦʥʦʚ. 

ɺʦʟʜʝʡʩʪʚʠʝ ʢʦʬʝʠʥʘ ʥʘ ʩʣʠʟʠʩʪʫʶ ʞʝʣʫʜʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʟʜʨʘʞʝʥʠʠ 

ʞʝʣʝʟ ʞʝʣʫʜʢʘ ʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʠ ʩʝʢʨʝʮʠʠ ʩʦʣʷʥʦʡ ʢʠʩʣʦʪʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʯʨʝʟʤʝʨʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʧʨʦʜʫʢʪʦʚ, ʩʦʜʝʨʞʘʱʠʭ ʢʦʬʝʠʥ, ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʦ 

ʧʨʠ ʛʠʧʝʨʘʮʠʜʥʦʤ ʛʘʩʪʨʠʪʝ ʠ ʷʟʚʝʥʥʦʡ ʙʦʣʝʟʥʠ ʞʝʣʫʜʢʘ. 

ʇʦ ʩʚʦʝʡ ʧʨʠʨʦʜʝ ʢʦʬʝʠʥ ʦʪʥʦʩʠʪʩʷ ʢ ʤʝʪʠʣʢʩʘʥʪʠʥʘʤ. ʄʥʦʛʠʝ ʘʚʪʦʨʳ 

ʛʦʚʦʨʷʪ ʦ ʪʦʤ, ʯʪʦ ʤʝʪʠʣʢʩʪʘʥʪʠʥʳ ʷʚʣʷʶʪʩʷ ʘʥʪʘʛʦʥʠʩʪʘʤʠ ʘʜʝʥʦʟʠʥʘ, 

ʦʢʘʟʳʚʘʷ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʝ ʝʤʫ ʵʬʬʝʢʪʳ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʙʣʦʢʘʜʦʡ ʤʝʪʠʣʢʩʘʥʪʠ-

ʥʘʤʠ ʘʜʝʥʦʟʠʥʦʚʳʭ ʨʝʮʝʧʪʦʨʦʚ, ʜʣʷ ʢʦʪʦʨʳʭ ʦʥʠ ʷʚʣʷʶʪʩʷ ʢʦʥʢʫʨʝʥʪʥʳʤʠ 
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ʘʥʪʘʛʦʥʠʩʪʘʤʠ ʘʜʝʥʦʟʠʥʘ. ʈʘʩʩʤʘʪʨʠʚʘʷ ʵʬʬʝʢʪʳ ʤʝʪʠʣʢʩʘʥʪʠʥʦʚ, ʤʦʞʥʦ 

ʚʳʷʚʠʪʴ, ʯʪʦ ʦʥʠ ʦʙʣʘʜʘʶʪ ʩʪʠʤʫʣʠʨʫʶʱʠʤ ʜʝʡʩʪʚʠʝʤ ʥʘ ʮʝʥʪʨʘʣʴʥʫʶ 

ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ, ʩʠʥʪʝʟ ʢʘʪʝʭʦʣʘʤʠʥʦʚ, ʯʘʩʪʦʪʫ ʠ ʩʠʣʫ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ, 

ʧʝʨʠʬʝʨʠʯʝʩʢʠʡ ʢʨʦʚʦʪʦʢ ʠ ʣʠʧʦʣʠʟ. ɸʜʝʥʦʟʠʥ ʦʩʣʘʙʣʷʝʪ ʚʩʝ ʧʝʨʝʯʠʩʣʝʥʥʳʝ 

ʨʝʘʢʮʠʠ, ʥʦ ʫʩʠʣʠʚʘʝʪ ʦʩʚʦʙʦʞʜʝʥʠʝ ʛʠʩʪʘʤʠʥʘ ʠʟ ʪʫʯʥʳʭ ʢʣʝʪʦʢ [1]. 

ʅʘʨʷʜʫ ʩ ʢʦʬʝʠʥʦʤ ʚ ʢʦʬʝ ʩʦʜʝʨʞʠʪʩʷ ʜʨʫʛʦʝ ʤʝʪʠʣʠʨʦʚʘʥʥʦʝ ʧʨʦʠʟʚʦʜʥʦʝ 

ʧʫʨʠʥʘ ï ʪʝʦʬʠʣʣʠʥ. ʂʘʢ ʠ ʢʦʬʝʠʥ, ʪʝʦʬʠʣʣʠʥ ʠʥʛʠʙʠʨʫʝʪ ʬʦʩʬʦʜʠʵʩʪʝʨʘʟʫ 

ʠ ʟʘʱʠʱʘʝʪ ʮɸʄʌ ʦʪ ʨʘʩʧʘʜʘ. ʇʨʠ ʵʪʦʤ ʫʩʠʣʠʚʘʝʪʩʷ ʵʬʬʝʢʪ ʘʜʝʥʠʣʘʪʮʠʢʣʘʟʳ. 

ʊʘʢ ʢʘʢ ʤʥʦʛʠʝ ʙʝʣʢʦʚʳʝ ʛʦʨʤʦʥʳ ʜʝʡʩʪʚʫʶʪ ʥʘ ʢʣʝʪʢʫ ʯʝʨʝʟ ʘʜʝʥʠʣʘʪʮʠʢʣʘʟʫ, 

ʠʩʧʦʣʴʟʫʷ ʚ ʢʘʯʝʩʪʚʝ ʧʦʩʨʝʜʥʠʢʘ ʮʠʢʣʠʯʝʩʢʠʡ ʘʜʝʥʦʟʠʥʤʦʥʦʬʦʩʬʘʪ, ʠʭ ʵʬʬʝʢʪ 

ʫʩʠʣʠʚʘʝʪʩʷ. ʂ ʪʘʢʠʤ ʛʦʨʤʦʥʘʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʦʪʥʦʩʷʪʩʷ ʘʜʨʝʥʘʣʠʥ ʠ ʛʠʩʪʘʤʠʥ, 

ʘ ʪʘʢʞʝ ʨʷʜ ʜʨʫʛʠʭ ʛʦʨʤʦʥʦʚ. 

ʀ ʪʝʦʬʠʣʣʠʥ, ʠ ʢʦʬʝʠʥ ʩʦʜʝʨʞʘʪʩʷ ʚ ʯʘʝ ʠ ʢʦʬʝ. ʀʭ ʵʬʬʝʢʪʳ ʫʩʠʣʠʚʘʶʪ 

ʜʨʫʛ ʜʨʫʛʘ ʠ ʧʨʦʷʚʣʷʶʪʩʷ ʫʚʝʣʠʯʝʥʠʝʤ ʜʘʚʣʝʥʠʷ ʟʘ ʩʯʝʪ ʩʪʠʤʫʣʷʮʠʠ ʩʝʢʨʝʮʠʠ 

ʘʜʨʝʥʘʣʠʥʘ ʠ ʤʦʯʝʛʦʥʥʳʤ ʵʬʬʝʢʪʦʤ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ ʨʝʘʙʩʦʨʙʮʠʠ ʠʦʥʦʚ 

ʥʘʪʨʠʷ ʠ ʚʦʜʳ. 

ʂʘʢ ʠ ʣʶʙʦʝ ʭʠʤʠʯʝʩʢʦʝ ʚʝʱʝʩʪʚʦ, ʢʦʬʝʠʥ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ 

ʧʝʨʝʜʦʟʠʨʦʚʢʫ. ʇʨʠ ʵʪʦʤ ʧʨʦʷʚʣʷʝʪʩʷ ʫʩʠʣʝʥʠʝ ʚʩʝʭ ʵʬʬʝʢʪʦʚ ʢʦʬʝʠʥʘ 

ʤʥʦʛʦʢʨʘʪʥʦ. ʂ ʥʠʤ ʦʪʥʦʩʷʪʩʷ ʧʩʠʭʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ: ʥʝʨʚʦʟʥʦʩʪʴ, 

ʨʘʟʜʨʘʞʠʪʝʣʴʥʦʩʪʴ, ʥʘʨʫʰʝʥʠʝ ʩʥʘ. ʉʦʤʘʪʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʧʨʦʷʚʣʷʶʪʩʷ 

ʧʦʚʳhʝʥʠʝʤ ʜʠʫʨʝʟʘ, ʤʳʰʝʯʥʳʤ ʪʨʝʤʦʨʦʤ, ʪʘʭʠʢʘʨʜʠʝʡ ʠ ʘʨʠʪʤʠʝʡ. ʇʦʙʦʯʥʳʝ 

ʵʬʬʝʢʪʳ ʩʚʷʟʘʥʳ ʩ ʧʦʚʳʰʝʥʠʝʤ ʩʝʢʨʝʮʠʠ ʘʜʨʝʥʘʣʠʥʘ ʚʳʰʝ ʥʦʨʤʳ, ʧʦʵʪʦʤʫ 

ʚ ʢʘʯʝʩʪʚʝ ʪʝʨʘʧʠʠ ʠʩʧʦʣʴʟʫʶʪ ʧʨʝʧʘʨʘʪʳ ʙʝʪʘ-ʘʜʨʝʥʦʙʣʦʢʘʪʦʨʳ, ʢʦʪʦʨʳʝ 

ʙʣʦʢʠʨʫʶʪ ʘʜʨʝʥʘʣʠʥʦʚʳʝ ʨʝʮʝʧʪʦʨʳ, ʥʝ ʜʘʚʘʷ ʛʦʨʤʦʥʫ ʩʚʷʟʳʚʘʪʴʩʷ ʩ ʥʠʤʠ. 

ʊʘʢʞʝ ʨʝʛʫʣʷʨʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʢʦʬʝʠʥʘ ʚ ʟʥʘʯʠʪʝʣʴʥʳʭ ʜʦʟʘʭ ʚʳʟʳʚʘʝʪ 

ʟʘʚʠʩʠʤʦʩʪʴ, ʩʨʘʚʥʠʤʫʶ ʩ ʥʘʨʢʦʪʠʯʝʩʢʦʡ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʩʝʢʨʝʮʠʠ 

ʜʦʬʘʤʠʥʘ, ʢʦʪʦʨʳʡ, ʢʘʢ ʫʞʝ ʛʦʚʦʨʠʣʦʩʴ, ʷʚʣʷʝʪʩʷ ʛʦʨʤʦʥʦʤ ʫʜʦʚʦʣʴʩʪʚʠʷ. 

ʇʨʠ ʨʝʟʢʦʤ ʧʨʝʢʨʘʱʝʥʠʠ ʧʨʠʝʤʘ ʢʦʬʝʠʥʘ ʚʦʟʥʠʢʘʝʪ ʩʠʥʜʨʦʤ ʦʪʤʝʥʳ, ʢʦʪʦʨʳʡ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʩʠʣʝʥʠʠ ʚʩʝʭ ʵʬʬʝʢʪʦʚ, ʢʦʪʦʨʳʝ ʢʫʧʠʨʦʚʘʣ ʢʦʬʝʠʥ. ʊʘʢ, 

ʢ ʧʨʠʤʝʨʫ, ʧʦʩʣʝ ʦʪʤʝʥʳ ʢʦʬʝʠʥʘ ʙʫʜʝʪ ʥʘʙʣʶʜʘʪʴʩʷ ʩʥʠʞʝʥʠʝ ʚʥʠʤʘʥʠʷ, 
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ʜʝʧʨʝʩʩʠʠ, ʟʘʧʦʨʳ, ʩʦʥʣʠʚʦʩʪʴ, ʛʦʣʦʚʥʳʝ ʙʦʣʠ, ʙʦʣʠ ʚ ʤʳʰʮʘʭ ʠ ʜʨʫʛʦʝ. 

ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʫʩʠʣʝʥʠʝʤ ʨʘʩʧʘʜʘ ʮɸʄʌ ʚ ʩʚʷʟʠ ʩ ʫʩʠʣʝʥʠʝʤ ʘʢʪʠʚʥʦʩʪʠ 

ʬʦʩʬʦʜʠʵʩʪʝʨʘʟʳ, ʜʝʡʩʪʚʠʝ ʢʦʪʦʨʦʡ ʧʦʜʘʚʣʷʣ ʢʦʬʝʠʥ. 

ʆʜʥʘʢʦ ʚʩʝ ʧʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ ʧʨʠʝʤʘ ʢʦʬʝʠʥʘ ʙʫʜʫʪ ʟʘʚʠʩʝʪʴ ʦʪ ʯʘʩʪʦʪʳ 

ʠ ʜʦʟʳ ʧʨʠʝʤʘ. ɹʦʣʴʰʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʢʦʬʝʠʥʘ ʩʥʠʞʘʝʪ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ 

ʢ ʠʥʩʫʣʠʥʫ, ʧʦʚʳʰʘʝʪ ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ ʚ ʩʚʷʟʠ ʩ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ 

ʩʦʩʫʜʦʜʚʠʛʘʪʝʣʴʥʳʡ ʠ ʢʘʨʜʠʦʩʪʠʤʫʣʠʨʫʶʱʠʡ ʮʝʥʪʨʳ. ʇʦʪʨʝʙʣʝʥʠʝ ʚʳʩʦʢʠʭ 

ʜʦʟ ʢʦʬʝʠʥʘ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʭʨʦʥʠʯʝʩʢʠʭ ʛʦʣʦʚʥʳʭ ʙʦʣʝʡ, 

ʦʩʦʙʝʥʥʦ ʫ ʞʝʥʱʠʥ [2]. 

ʄʥʦʛʠʝ ʣʶʜʠ ʧʨʝʜʧʦʯʠʪʘʶʪ ʧʨʠʥʠʤʘʪʴ ʯʠʩʪʳʡ ʢʦʬʝʠʥ ʚ ʪʘʙʣʝʪʢʘʭ. 

ʅʦ ʩʘʤʳʡ ʧʦʧʫʣʷʨʥʳʡ ʝʛʦ ʠʩʪʦʯʥʠʢ ï ʵʪʦ ʢʦʬʝ. ʂʨʦʤʝ ʢʦʬʝʠʥʘ ʦʥ ʩʦʜʝʨʞʠʪ 

ʤʥʦʞʝʩʪʚʦ ʜʨʫʛʠʭ ʚʝʱʝʩʪʚ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʘʥʪʠʦʢʩʠʜʘʥʪʦʚ, ʩʘʤʳʤ ʤʦʱʥʳʤ 

ʠʟ ʢʦʪʦʨʳʭ ʷʚʣʷʝʪʩʷ ʭʣʦʨʦʛʝʥʦʚʘʷ ʢʠʩʣʦʪʘ ï ʩʦʝʜʠʥʝʥʠʝ ʢʦʬʝʡʥʦʡ ʠ ʭʠʥʥʦʡ 

ʢʠʩʣʦʪʳ. ʆʥʘ ʧʨʝʜʦʪʚʨʘʱʘʝʪ ʧʝʨʝʢʠʩʥʦʝ ʦʢʠʩʣʝʥʠʝ ʣʠʧʠʜʦʚ ʠ ʥʝ ʜʘʝʪ 

ʩʚʦʙʦʜʥʳʤ ʨʘʜʠʢʘʣʘʤ ʥʘʢʘʧʣʠʚʘʪʴʩʷ ʚ ʦʨʛʘʥʠʟʤʝ, ʘ ʪʘʢʞʝ, ʩʥʠʞʘʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʃʇʅʇ ʢ ʦʢʠʩʣʝʥʠʶ, ʤʦʞʝʪ ʩʥʠʞʘʪʴ ʨʠʩʢ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʫʣʫʯʰʘʪʴ ʩʦʩʪʦʷʥʠʝ ʵʥʜʦʪʝʣʠʷ ʩʦʩʫʜʦʚ. ʅʝʧʦʚʨʝʞʜʝʥʥʳʡ 

ʵʥʜʦʪʝʣʠʡ ʧʨʝʧʷʪʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʘʪʝʨʦʩʢʣʝʨʦʪʠʯʝʩʢʠʭ ʙʣʷʰʝʢ ʠ ʪʨʦʤʙʦʚ. 

ʋʤʝʥʴʰʘʝʪʩʷ ʧʝʨʠʬʝʨʠʯʝʩʢʦʝ ʩʦʩʫʜʠʩʪʦʝ ʩʦʧʨʦʪʠʚʣʝʥʠʝ, ʯʪʦ ʩʥʠʞʘʝʪ ʥʘʛʨʫʟʢʫ 

ʥʘ ʩʝʨʜʮʝ ʠ ʧʨʝʧʷʪʩʪʚʫʝʪ ʧʦʚʳʰʝʥʠʶ ʨʠʩʢʘ ʨʘʟʚʠʪʠʷ ʠʰʝʤʠʯʝʩʢʦʡ ʙʦʣʝʟʥʠ 

ʩʝʨʜʮʘ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʠʥʬʘʨʢʪʘ ʤʠʦʢʘʨʜʘ. ʅʘʠʙʦʣʝʝ ʧʦʣʝʟʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ 

ʵʪʦʛʦ ʚʝʱʝʩʪʚʘ ʩʦʜʝʨʞʠʪʩʷ ʚ ʦʜʥʦʡ ʤʘʣʝʥʴʢʦʡ ʯʘʰʢʝ ʵʩʧʨʝʩʩʦ. ʕʪʦ ʝʱʝ ʨʘʟ 

ʛʦʚʦʨʠʪ ʚ ʧʦʣʴʟʫ ʪʦʛʦ, ʯʪʦ ʢʦʬʝ ʧʦʣʝʟʝʥ ʚ ʦʛʨʘʥʠʯʝʥʥʳʭ ʢʦʣʠʯʝʩʪʚʘʭ [5, ʩ 2-3]. 

ʉʪʦʠʪ ʩʢʘʟʘʪʴ ʦ ʚʣʠʷʥʠʠ ʢʦʬʝ ʥʘ ʦʨʛʘʥʠʟʤ ʙʝʨʝʤʝʥʥʳʭ ʞʝʥʱʠʥ ʠ ʥʘ ʧʣʦʜ. 

ʄʥʦʛʠʝ ʚʨʘʯʠ ʨʝʢʦʤʝʥʜʫʶʪ ʦʛʨʘʥʠʯʠʚʘʪʴ ʧʨʠʝʤ ʢʦʬʝ ʚ ʧʝʨʠʦʜ ʙʝʨʝʤʝʥʥʦʩʪʠ. 

ʇʦʚʳʰʝʥʠʝ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ ʫ ʙʝʨʝʤʝʥʥʦʡ ʞʝʥʱʠʥʳ ʤʦʞʝʪ ʦʪʨʘʟʠʪʴʩʷ 

ʥʘ ʧʣʦʜʝ ʧʨʠ ʥʘʨʫʰʝʥʠʠ ʮʝʣʦʩʪʥʦʩʪʠ ʧʣʘʮʝʥʪʘʨʥʦʛʦ ʙʘʨʴʝʨʘ. ʇʦ ʜʘʥʥʳʤ 

ʥʝʢʦʪʦʨʳʭ ʫʯʝʥʳʭ, ʢʦʬʝʠʥ ʩʧʦʩʦʙʝʥ ʤʝʥʷʪʴ ʩʪʨʫʢʪʫʨʫ ɼʅʂ ʧʣʦʜʘ. ʊʘʢʞʝ ʧʨʠ 

ʯʨʝʟʤʝʨʥʦʤ ʫʧʦʪʨʝʙʣʝʥʠʠ ʢʦʬʝʠʥʘ ʠʟʤʝʥʷʝʪʩʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʥʝʢʦʪʦʨʳʭ 

ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʚ ʦʨʛʘʥʠʟʤʝ. ɹʦʣʴʰʝ ʚʩʝʛʦ ʪʘʢʦʤʫ ʚʣʠʷʥʠʶ ʧʦʜʚʝʨʛʘʝʪʩʷ 
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ʢʘʣʴʮʠʡ. ʂʦʬʝʠʥ ʫʤʝʥʴʰʘʝʪ ʚʩʘʩʳʚʘʥʠʝ ʢʘʣʴʮʠʷ ʚ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʤ 

ʪʨʘʢʪʝ ʤʘʪʝʨʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʧʣʦʜ ʪʦʞʝ ʥʝ ʙʫʜʝʪ ʧʦʣʫʯʘʪʴ ʜʦʩʪʘʪʦʯʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʵʪʦʛʦ ʤʠʢʨʦʵʣʝʤʝʥʪʘ. ʕʪʦ ʦʪʨʘʟʠʪʩʷ, ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʥʘ 

ʩʦʩʪʦʷʥʠʠ ʢʦʩʪʥʦ-ʩʫʩʪʘʚʥʦʡ ʩʠʩʪʝʤʳ. ʅʝʜʦʩʪʘʪʦʢ ʢʘʣʴʮʠʷ ʧʦʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʦʢʦʩʪʝʥʝʥʠʷ ʢʦʩʪʝʡ ʠ ʨʘʟʚʠʪʠʝ ʨʘʭʠʪʘ [4, ʩ 50]. 

ʀʪʘʢ, ʧʨʠʚʳʯʢʘ ʧʠʪʴ ʢʦʬʝ ʠ ʯʘʡ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʢʘʢ ʙʣʘʛʦʧʨʠʷʪʥʳʝ, ʪʘʢ ʠ 

ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. ʏʘʱʝ ʚʩʝʛʦ, ʙʦʣʴʰʠʥʩʪʚʘ ʧʦʙʦʯʥʳʭ ʵʬʬʝʢʪʦʚ 

ʢʦʬʝʠʥʘ ʤʦʞʥʦ ʠʟʙʝʞʘʪʴ, ʥʝ ʧʨʝʚʳʰʘʷ ʝʞʝʜʥʝʚʥʫʶ ʩʫʪʦʯʥʫʶ ʜʦʟʫ. ʂʨʦʤʝ 

ʪʦʛʦ, ʩʪʦʠʪ ʦʩʦʙʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʢʦʬʝʠʥʘ ʣʶʜʷʤ, ʩʪʨʘʜʘʶʱʠʤ 

ʩʝʨʜʝʯʥʦʩʦʩʫʜʠʩʪʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ, ʩʚʷʟʘʥʥʳʤʠ ʩ ʧʦʚʳʰʝʥʠʝʤ ʘʨʪʝʨʠʘʣʴʥʦʛʦ 

ʜʘʚʣʝʥʠʷ, ʙʦʣʝʟʥʷʤʠ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ, ʪʘʢʠʤʠ ʢʘʢ ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, 

ʠʟ-ʟʘ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʛʣʶʢʦʟʳ ʚ ʢʨʦʚʠ, ʠ ʥʝʢʦʪʦʨʳʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 

ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ. 
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ʈʌ, ʛ. ʅʦʚʦʩʠʙʠʨʩʢ 
 

ɸʣʢʦʛʦʣʠʟʤ - ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʨʘʩʧʨʦʩʪʨʘʥʸʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʚ ʤʠʨʝ. 

ʈʦʩʩʠʡʩʢʘʷ ʌʝʜʝʨʘʮʠʷ ʚʭʦʜʠʪ ʚ ʨʝʡʪʠʥʛ ʩʪʨʘʥ, ʛʜʝ ʥʘʩʝʣʝʥʠʝ ʫʧʦʪʨʝʙʣʷʝʪ 

ʥʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʘʣʢʦʛʦʣʷ, ʧʦʵʪʦʤʫ ʠʟʫʯʝʥʠʝ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʳ ʩʦ ʚʩʝʭ 

ʩʪʦʨʦʥ ʥʝ ʪʝʨʷʝʪ ʩʚʦʝʡ ʘʢʪʫʘʣʴʥʦʩʪʠ ʠ ʧʦ ʩʝʡ ʜʝʥʴ. ɿʘʙʦʣʝʚʘʥʠʷ ʧʨʘʢʪʠʯʝʩʢʠ 

ʚʩʝʭ ʦʨʛʘʥʦʚ ʠ ʩʠʩʪʝʤ ʦʨʛʘʥʠʟʤʘ, ʢʦʪʦʨʳʝ ʚ ʧʦʩʣʝʜʩʪʚʠʝ ʤʦʛʫʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ 

ʣʝʪʘʣʴʥʦʛʦ ʠʩʭʦʜʘ, ʨʘʟʚʠʚʘʶʪʩʷ ʠʟ-ʟʘ ʩʠʣʴʥʝʡʰʝʛʦ ʪʦʢʩʠʯʝʩʢʦʛʦ ʜʝʡʩʪʚʠʷ 

ʵʪʘʥʦʣʘ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʜʘʥʥʘʷ ʧʨʦʙʣʝʤʘ ʩʪʦʠʪ ʦʩʦʙʝʥʥʦ ʦʩʪʨʦ, ʚʝʜʴ ʚʦʟʨʘʩʪ, 

ʩ ʢʦʪʦʨʦʛʦ ʥʘʯʠʥʘʶʪ ʧʨʦʙʦʚʘʪʴ ʠ ʫʧʦʪʨʝʙʣʷʪʴ ʘʣʢʦʛʦʣʴ ʩʥʠʞʘʝʪʩʷ ʙʳʩʪʨʳʤʠ 

ʪʝʤʧʘʤʠ. ʄʥʦʛʠʝ ʣʶʜʠ, ʦʩʦʙʝʥʥʦ ʠʟ ʩʦʮʠʘʣʴʥʦ ʥʝʙʣʘʛʦʧʦʣʫʯʥʳʭ ʢʣʘʩʩʦʚ, 

ʫʧʦʪʨʝʙʣʷʶʪ ʥʝʢʘʯʝʩʪʚʝʥʥʫʶ ʘʣʢʦʛʦʣʴʥʫʶ ʧʨʦʜʫʢʮʠʶ, ʛʜʝ ʩʦʜʝʨʞʠʪʩʷ 

ʤʥʦʞʝʩʪʚʦ ʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʧʦʤʠʤʦ ʵʪʘʥʦʣʘ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʝʱʝ ʙʦʣʴʰʝʤʫ 

ʫʭʫʜʰʝʥʠʶ ʠʭ ʩʦʩʪʦʷʥʠʷ. 

ʄʥʦʛʠʝ ʫʯʝʥʳʝ ʫʚʣʝʯʝʥʳ ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʦʡ, ʥʦ ʯʘʱʝ ʚʩʝʛʦ ʙʦʣʴʰʝʤʫ 

ʚʥʠʤʘʥʠʶ ʫʜʝʣʷʶʪʩʷ ʧʘʪʦʣʦʛʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʧʝʯʝʥʠ, ʚʳʟʚʘʥʥʳʝ 

ʚʦʟʜʝʡʩʪʚʠʝʤ ʘʣʢʦʛʦʣʷ. ʎʝʣʴʶ ʞʝ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʨʘʩʩʤʦʪʨʝʥʠʝ 

ʚʣʠʷʥʠʷ ʵʪʘʥʦʣʘ ʥʘ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ. 

ʅʠ ʜʣʷ ʢʦʛʦ ʥʝ ʩʝʢʨʝʪ, ʯʪʦ ʘʣʢʦʛʦʣʴ ʜʝʡʩʪʚʫʝʪ ʨʘʟʨʫʰʘʶʱʝ ʥʘ ʥʝʨʚʥʫʶ 

ʩʠʩʪʝʤʫ ʫʞʝ ʩ ʧʝʨʚʦʛʦ ʫʧʦʪʨʝʙʣʝʥʠʷ. ʄʥʦʛʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʚʳʟʚʘʥʥʳʝ 

ʯʨʝʟʤʝʨʥʳʤ ʫʧʦʪʨʝʙʣʝʥʠʝʤ ʩʧʠʨʪʥʳʭ ʥʘʧʠʪʢʦʚ, ʤʦʛʫʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ 

ʥʝ ʪʦʣʴʢʦ ʧʦʨʘʞʝʥʠʷ ʣʶʙʳʭ ʦʨʛʘʥʦʚ, ʥʦ ʠ ʨʘʩʩʪʨʦʡʩʪʚʘ ʣʠʯʥʦʩʪʠ ʚ ʮʝʣʦʤ, 
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ʘʛʨʝʩʩʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʥʝʢʦʥʪʨʦʣʠʨʫʝʤʳʭ ʧʦʩʪʫʧʢʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʧʨʠʚʦʜʠʪʴ ʢ ʥʝʧʦʧʨʘʚʠʤʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ. 

ʌʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ ʵʪʘʥʦʣʘ 

ʕʪʘʥʦʣ, ʠʣʠ ʵʪʠʣʦʚʳʡ ʩʧʠʨʪ ï ʙʝʩʮʚʝʪʥʘʷ, ʣʝʛʢʦ ʚʦʩʧʣʘʤʝʥʷʶʱʘʷʩʷ, 

ʣʝʪʫʯʘʷ ʞʠʜʢʦʩʪʴ. ʄʘʣʘʷ ʜʠʩʩʦʮʠʘʮʠʷ ʠ ʩʣʘʙʘʷ ʧʦʣʷʨʠʟʘʮʠʷ ʥʝʙʦʣʴʰʠʭ 

ʤʦʣʝʢʫʣ ʵʪʘʥʦʣʘ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʝʛʦ ʥʝʦʙʳʯʘʡʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʩʤʝʰʠʚʘʪʴʩʷ 

ʩ ʚʦʜʦʡ ʚ ʣʶʙʳʭ ʢʦʣʠʯʝʩʪʚʘʭ, ʣʝʛʢʦ ʨʘʩʪʚʦʨʷʝʪʩʷ ʚ ʣʠʧʦʬʠʣʴʥʳʭ 

ʨʘʩʪʚʦʨʠʪʝʣʷʭ ʠ ʞʠʨʘʭ. ʋʢʘʟʘʥʥʳʝ ʩʚʦʡʩʪʚʘ ʧʦʟʚʦʣʷʶʪ ʵʪʘʥʦʣʫ ʣʝʛʢʦ ʧʨʦʥʠʢʘʪʴ 

ʯʝʨʝʟ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʤʙʨʘʥʳ ʠ ʙʳʩʪʨʦ ʨʘʩʧʨʦʩʪʨʘʥʷʪʴʩʷ ʚʦ ʚʩʝʭ ʚʦʜʥʳʭ 

ʩʨʝʜʘʭ ʦʨʛʘʥʠʟʤʘ [6]. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʞʠʨʳ ʟʘʥʠʤʘʶʪ ʧʨʘʢʪʠʯʝʩʢʠ ʣʠʜʠʨʫʶʱʫʶ ʧʦʟʠʮʠʶ ʧʦ 

ʧʨʦʮʝʥʪʥʦʤʫ ʩʦʦʪʥʦʰʝʥʠʶ ʦʨʛʘʥʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ, 

ʫʩʪʫʧʘʷ ʣʠʰʴ ʙʝʣʢʘʤ. ʀʩʭʦʜʷ ʠʟ ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʵʪʘʥʦʣʘ ʠ 

ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʩʦʩʪʘʚʘ ʦʨʛʘʥʠʟʤʘ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʘʣʢʦʛʦʣʴ 

ʜʝʡʩʪʚʫʝʪ ʪʦʢʩʠʯʝʩʢʠ ʥʘ ʚʝʩʴ ʦʨʛʘʥʠʟʤ. 

ɸʣʢʦʛʦʣʴ ʦʯʝʥʴ ʙʳʩʪʨʦ ʚʩʘʩʳʚʘʝʪʩʷ ʚ ʢʨʦʚʴ, ʦʩʦʙʝʥʥʦ ʧʨʠ ʧʨʠʥʷʪʠʠ ʥʘ 

ʧʫʩʪʦʡ ʞʝʣʫʜʦʢ, ʠʣʠ ʝʩʣʠ ʝʩʪʴ ʩʦʧʫʪʩʪʚʫʶʱʘʷ ʧʘʪʦʣʦʛʠʷ ɾʂʊ. ʇʦʩʣʝ 

ʦʢʠʩʣʝʥʠʷ ʵʪʘʥʦʣʘ ʚ ʧʝʯʝʥʠ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʬʝʨʤʝʥʪʘ ʘʣʢʦʛʦʣʴʜʝʛʠʜʨʦʛʝʥʘʟʳ 

ʦʙʨʘʟʫʝʪʩʷ ʘʮʝʪʘʣʴʜʝʛʠʜ (cʤ. ʈʠʩ.1). ɸʮʝʪʘʣʴʜʝʛʠʜ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʦʜ 

ʜʝʡʩʪʚʠʝʤ ʬʝʨʤʝʥʪʘ ʘʣʴʜʝʛʠʜʜʝʛʠʜʨʦʛʝʥʘʟʳ ʦʢʠʩʣʷʝʪʩʷ ʜʦ ʘʮʝʪʘʪʘ, ʢʦʪʦʨʳʡ 

ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʧʨʝʚʨʘʱʘʝʪʩʷ ʚ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ ʠ ʚʦʜʫ. 

 

 

ʈʠʩʫʥʦʢ 1. ʆʢʠʩʣʝʥʠʝ ʵʪʘʥʦʣʘ ʩ ʫʯʘʩʪʠʝʤ NAD-ʟʘʚʠʩʠʤʳʭ ʜʝʛʠʜʨʦʛʝʥʘʟ [2] 
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ʇʦʚʨʝʞʜʘʶʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ ʠ ʨʦʣʴ ʚ ʧʘʪʦʛʝʥʝʟʝ ʟʘʙʦʣʝʚʘʥʠʡ ʥʝʨʚʥʦʡ 

ʩʠʩʪʝʤʳ 

ʕʪʘʥʦʣ ʠʛʨʘʝʪ ʨʦʣʴ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʘʣʢʦʛʦʣʴʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ, ʦʙʨʘʟʫʷ 

ʩʦʝʜʠʥʝʥʠʷ ʩ ʤʦʥʦʘʤʠʥʘʤʠ (ʘʜʨʝʥʘʣʠʥʦʤ, ʥʦʨʘʜʨʝʥʘʣʠʥʦʤ, ʩʝʨʦʪʦʥʠʥʦʤ). 

ʕʪʠ ʩʦʝʜʠʥʝʥʠʷ ʠʤʝʶʪ ʩʚʦʡʩʪʚʘ, ʩʭʦʜʥʳʝ ʩ ʤʦʨʬʠʥʦʧʦʜʦʙʥʳʤʠ ʘʣʢʘʣʦʠʜʘʤʠ. 

ɸʜʘʧʪʘʮʠʷ ʥʘ ʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ ʢ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʤʫ ʜʝʡʩʪʚʠʶ ʘʣʢʦʛʦʣʷ ʚʝʜʝʪ 

ʢ ʨʘʟʚʠʪʠʶ ʩʠʥʜʨʦʤʦʚ ñʦʪʤʝʥʳò ʧʨʠ ʧʨʝʢʨʘʱʝʥʠʠ ʠʣʠ ʫʤʝʥʴʰʝʥʠʠ ʝʛʦ ʧʨʠʝʤʘ; 

ʵʪʠ ʩʠʥʜʨʦʤʳ ʤʦʛʫʪ ʙʳʪʴ ʨʝʟʫʣʴʪʘʪʦʤ ʭʨʦʥʠʯʝʩʢʦʛʦ ʥʘʨʫʰʝʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʢʘʣʴʮʠʝʚʳʭ ʢʘʥʘʣʦʚ ʠʣʠ ʛʣʶʪʘʤʘʪʥʳʭ ʨʝʮʝʧʪʦʨʦʚ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ 

ʵʪʘʥʦʣʦʤ ʠ ɻɸʄʂ-ʙʝʥʟʦʜʠʘʟʝʧʠʥʦʚʳʤʠ ʨʝʮʝʧʪʦʨʘʤʠ ʪʘʢʞʝ ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ 

ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ, ʦʪʚʝʪʩʪʚʝʥʥʳʤ ʟʘ ʜʘʥʥʳʡ ʩʠʥʜʨʦʤ. 

ɼʨʫʛʦʡ ʧʨʠʯʠʥʦʡ ʧʦʨʘʞʝʥʠʷ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʧʨʠ ʘʣʢʦʛʦʣʠʟʤʝ ʷʚʣʷʝʪʩʷ 

ʥʘʨʫʰʝʥʠʷ ʧʠʪʘʥʠʷ ï ʙʦʣʴʥʳʝ ʧʦʣʫʯʘʶʪ ʙʦʣʴʰʫʶ ʯʘʩʪʴ ʥʝʦʙʭʦʜʠʤʳʭ ʢʘʣʦʨʠʡ 

ʩ ʘʣʢʦʛʦʣʝʤ, ʢʦʪʦʨʳʡ ʩʦʜʝʨʞʠʪ ʤʘʣʦ ʚʠʪʘʤʠʥʦʚ ʠ ʤʠʥʝʨʘʣʦʚ. ʀʟ-ʟʘ ʵʪʦʛʦ 

ʢʦʣʠʯʝʩʪʚʦ ʩʫʙʩʪʨʘʪʘ ʫʚʝʣʠʯʠʚʘʝʪʩʷ, ʯʪʦ ʩʣʫʞʠʪ ʧʨʠʯʠʥʦʡ ʥʘʯʘʣʘ ʩʠʥʪʝʟʘ 

ʢʝʪʦʥʦʚʳʭ ʪʝʣ. ʂʦʣʠʯʝʩʪʚʦ ʘʮʝʪʦʫʢʩʫʩʥʦʡ ʠ ɓ-ʛʠʜʨʦʢʩʠʤʘʩʣʷʥʦʚʳʡ ʢʠʩʣʦʪʳ 

ʫʚʝʣʠʚʘʝʪʩʷ (ʢʝʪʦʥʝʤʠʷ), ʩ ʪʦʢʦʤ ʢʨʦʚʠ ʦʥʠ ʧʦʧʘʜʘʶʪ ʚ ʤʦʟʛ, ʠʟʤʝʥʷʷ pH ʢʨʦʚʠ 

ʠ ʚʳʟʳʚʘʷ ʘʮʠʜʦʟ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʜʘʥʥʳʝ ʧʨʦʮʝʩʩʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ 

ʜʠʩʪʨʦʬʠʠ ʚ ʤʦʟʛʝ, ʘ ʟʘʪʝʤ ʠ ʥʝʢʨʦʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ [4]. 

ʇʦʤʠʤʦ ʪʦʛʦ, ʯʪʦ ʘʣʢʦʛʦʣʴ ʣʝʛʢʦ ʧʨʦʥʠʢʘʝʪ ʯʝʨʝʟ ʛʝʤʘʪʦʵʥʮʝʬʘʣʠʯʝʩʢʠʡ 

ʙʘʨʴʝʨ (ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʵʪʦʛʦ ʩʣʫʞʠʪ ʚʳʩʦʢʦʝ ʩʦʜʝʨʞʘʥʠʝ ʵʪʘʥʦʣʘ ʚ ʣʠʢʚʦʨʝ, 

ʢʦʪʦʨʦʝ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʯʘʩʦʚ ʧʦʩʣʝ ʫʧʦʪʨʝʙʣʝʥʠʷ ʘʣʢʦʛʦʣʷ), 

ʚʩʝ ʧʨʦʜʫʢʪʳ ʤʝʪʘʙʦʣʠʟʤʘ ʘʣʢʦʛʦʣʷ (ʘʮʝʪʘʣʴʜʝʛʠʜ, ʘʮʝʪʘʪ ʠ ʜʨ.) ʥʘʨʫʰʘʶʪ 

ʢʨʦʚʦʩʥʘʙʞʝʥʠʝ ʥʝʨʚʥʳʭ ʢʣʝʪʦʢ ʤʦʟʛʘ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʚ ʧʦʩʣʝʜʩʪʚʠʝ 

ʪʘʢʞʝ ʢ ʜʠʩʪʨʦʬʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʷʤ ʚʩʝʛʦ ʤʦʟʛʘ ʚ ʮʝʣʦʤ. 

ʅʘʠʙʦʣʴʰʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʪʘʥʦʣʘ ʧʦʩʣʝ ʫʧʦʪʨʝʙʣʝʥʠʷ ʘʣʢʦʛʦʣʷ 

ʦʙʥʘʨʫʞʠʚʘʝʪʩʷ ʚ ʢʦʨʝ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʚ ʭʚʦʩʪʘʪʦʤ ʷʜʨʝ, ʤʦʟʞʝʯʢʝ ʠ 

ʛʠʧʧʦʢʘʤʧʝ. ʆʥ ʚʳʟʳʚʘʝʪ ʭʘʨʘʢʪʝʨʥʦʝ ʘʣʢʦʛʦʣʴʥʦʝ ʚʦʟʙʫʞʜʝʥʠʝ. ɺ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʘʣʢʦʛʦʣʷ ʥʘʨʫʰʘʝʪʩʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʨʳ ʙʦʣʴʰʠʭ 

ʧʦʣʫʰʘʨʠʡ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʘ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʝʛʦ ʢʦʥʮʝʥʪʨʘʮʠʠ ʚ ʢʨʦʚʠ 
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ʧʦʨʘʞʘʶʪʩʷ ʢʣʝʪʢʠ ʠ ʩʧʠʥʥʦʛʦ, ʠ ʧʨʦʜʦʣʛʦʚʘʪʦʛʦ ʤʦʟʛʘ. ʉʧʠʥʥʦʤʦʟʛʦʚʳʝ 

ʨʝʬʣʝʢʩʳ ʩʪʨʘʜʘʶʪ ʚ ʦʩʥʦʚʥʦʤ ʪʦʣʴʢʦ ʧʨʠ ʛʣʫʙʦʢʦʤ ʦʧʴʷʥʝʥʠʠ. ʇʦʜ ʚʣʠʷʥʠʝʤ 

ʘʣʢʦʛʦʣʷ ʩʥʠʞʘʶʪʩʷ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʩʪʴ ʠ ʨʝʘʢʪʠʚʥʦʩʪʴ ʢʦʨʢʦʚʳʭ ʢʣʝʪʦʢ, 

ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʥʘʨʫʰʝʥʠʶ ʩʣʦʞʥʳʭ ʫʩʣʦʚʥʳʭ ʩʚʷʟʝʡ. ʍʘʨʘʢʪʝʨʥʦʝ ʜʣʷ 

ʘʣʢʦʛʦʣʴʥʦʛʦ ʦʧʴʷʥʝʥʠʷ ʚʦʟʙʫʞʜʝʥʠʝ ʥʠʢʘʢ ʥʝ ʫʢʘʟʳʚʘʝʪ ʥʘ ʠʩʪʠʥʥʦʝ 

ʚʦʟʙʫʞʜʘʶʱʝʝ ʜʝʡʩʪʚʠʝ ʘʣʢʦʛʦʣʷ. ɸʮʝʪʘʪ ʧʦʚʳʰʘʝʪ ʚʥʫʪʨʝʥʥʶʶ ʩʝʢʨʝʮʠʶ 

ʘʜʝʥʦʟʠʥʘ. ɸ ʘʜʝʥʦʟʠʥ, ʘʢʪʠʚʠʨʫʷ ʧʦʩʪʩʠʥʘʧʪʠʯʝʩʢʠʝ ʧʫʨʠʥʝʨʛʠʯʝʩʢʠʝ 

ʨʝʮʝʧʪʦʨʳ, ʫʩʠʣʠʚʘʝʪ ʜʝʡʩʪʚʠʝ ʪʦʨʤʦʟʥʳʭ ʠ ʠʥʛʠʙʠʨʫʝʪ ʚʳʜʝʣʝʥʠʝ 

ʚʦʟʙʫʞʜʘʶʱʠʭ ʤʝʜʠʘʪʦʨʦʚ [6]. ɺ ʙʦʣʴʰʠʭ ʜʦʟʘʭ ʘʣʢʦʛʦʣʴ ʪʘʢʞʝ ʫʛʥʝʪʘʝʪ 

ʧʦʜʢʦʨʢʦʚʳʝ ʮʝʥʪʨʳ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʢʦʤʘʪʦʟʥʦʤʫ ʩʦʩʪʦʷʥʠʶ. 

ɸʣʢʦʛʦʣʴ ʥʘʨʫʰʘʝʪ ʧʨʦʮʝʩʩʳ ʦʢʠʩʣʝʥʠʷ ʚ ʢʣʝʪʢʘʭ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ, ʪʘʢ ʢʘʢ ʦʥ 

ʩʧʦʩʦʙʝʥ ʧʨʦʥʠʢʘʪʴ ʜʘʞʝ ʚʥʫʪʨʴ ʢʣʝʪʢʠ. ʇʨʠʝʤ ʘʣʢʦʛʦʣʷ ʜʦʚʦʣʴʥʦ ʙʳʩʪʨʦ 

ʚʳʟʳʚʘʝʪ ʧʦʨʘʞʝʥʠʝ ʩʦʩʫʜʦʜʚʠʛʘʪʝʣʴʥʦʛʦ ʮʝʥʪʨʘ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʚ 

ʧʨʦʜʦʣʛʦʚʘʪʦʤ ʤʦʟʛʝ. ʇʨʠʝʤ ʙʦʣʴʰʠʭ ʜʦʟ ʘʣʢʦʛʦʣʷ ʧʨʠʚʦʜʠʪ ʢ ʧʘʨʘʣʠʯʫ 

ʪʝʧʣʦʨʝʛʫʣʠʨʫʶʱʠʭ ʮʝʥʪʨʦʚ, ʘ ʥʝʙʦʣʴʰʠʝ ʜʦʟʳ ʧʦʚʳʰʘʶʪ ʪʝʧʣʦʦʙʨʘʟʦʚʘʥʠʝ [2]. 

ɼʦ ʧʦʩʣʝʜʥʝʛʦ ʚʨʝʤʝʥʠ ʩʯʠʪʘʣʦʩʴ, ʯʪʦ ʝʜʠʥʩʪʚʝʥʥʳʤ ʬʝʨʤʝʥʪʦʤ, 

ʢʘʪʘʣʠʟʠʨʫʶʱʠʤ ʦʢʠʩʣʝʥʠʝ ʵʪʘʥʦʣʘ ʚ ʤʦʟʛʝ, ʷʚʣʷʝʪʩʷ ʢʘʪʘʣʘʟʘ, ʘ ʫʯʘʩʪʠʝ 

ʜʨʫʛʠʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʵʪʘʥʦʣʦʢʠʩʣʷʶʱʠʭ ʬʝʨʤʝʥʪʦʚ, ʧʨʠʩʫʪʩʪʚʫʶʱʠʭ ʚ 

ʤʦʟʛʝ (ʮʠʪʦʭʨʦʤʘ P450 2E1 ʠ ʃɼɻ), ʦʪʨʠʮʘʣʦʩʴ. ɺ ʦʧʳʪʘʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʠʥʛʠʙʠʪʦʨʦʚ ʚʩʝʭ ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʵʪʘʥʦʣʦʢʠʩʣʷʶʱʠʭ ʬʝʨʤʝʥʪʦʚ ʤʦʟʛʘ ʠ 

ʞʠʚʦʪʥʳʭ ʩ ʛʝʥʝʪʠʯʝʩʢʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʵʪʠʭ ʬʝʨʤʝʥʪʦʚ ʧʦʢʘʟʘʥʘ ʚʘʞʥʘʷ 

ʨʦʣʴ ʮʠʪʦʭʨʦʤʘ P450 2E1 ʚ ʦʢʠʩʣʝʥʠʠ ʵʪʘʥʦʣʘ ʚ ʤʦʟʛʝ ʤʳʰʝʡ ʠ ʢʨʳʩ. ʆʙʦʙʱʘʷ 

ʨʝʟʫʣʴʪʘʪʳ ʤʥʦʛʠʭ ʵʢʩʧʝʨʠʤʝʥʪʦʚ, ʤʦʞʥʦ ʧʦʣʘʛʘʪʴ, ʯʪʦ ʚ ʛʦʤʦʛʝʥʘʪʘʭ ʤʦʟʛʘ 

ʦʢʦʣʦ 60 % ʥʘʙʣʶʜʘʝʤʦʛʦ ʬʝʨʤʝʥʪʘʪʠʚʥʦʛʦ ʦʢʠʩʣʝʥʠʷ ʵʪʘʥʦʣʘ ʧʨʦʠʩʭʦʜʠʪ 

ʟʘ ʩʯʝʪ ʢʘʪʘʣʘʟʳ ʠ ʦʢʦʣʦ 20 % - ʮʠʪʦʭʨʦʤʘ P450 2E1.ʋʩʪʘʥʦʚʣʝʥʦ ʪʘʢʞʝ, 

ʯʪʦ ʥʘʠʙʦʣʴʰʝʡ ʵʪʘʥʦʣʦʢʠʩʣʷʶʱʝʡ ʘʢʪʠʚʥʦʩʪʴʶ ʩʨʝʜʠ ʩʫʙʢʣʝʪʦʯʥʳʭ ʬʨʘʢʮʠʡ 

ʤʦʟʛʘ ʢʨʳʩ ʠ ʤʳʰʝʡ ʦʙʣʘʜʘʶʪ ʤʠʢʨʦʩʦʤʳ ʠ ʧʝʨʦʢʩʠʩʦʤʳ [5]. 

ʅʘʨʫʰʝʥʠʝʤ ʜʝʷʪʝʣʴʥʦʩʪʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʘʣʢʦʛʦʣʴʥʳʡ 

ʘʙʩʪʠʥʝʥʪʥʳʡ ʩʠʥʜʨʦʤ, ʢʦʪʦʨʳʡ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʦʤʧʣʝʢʩʦʤ ʚʝʛʝʪʘʪʠʚʥʳʭ, 

ʥʝʚʨʦʣʦʛʠʯʝʩʢʠʭ, ʩʦʤʘʪʠʯʝʩʢʠʭ ʠ ʧʩʠʭʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ, ʚʦʟʥʠʢʘʶʱʠʭ 
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ʫ ʙʦʣʴʥʳʭ ʘʣʢʦʛʦʣʠʟʤʦʤ ʚʩʣʝʜ ʟʘ ʨʝʟʢʠʤ ʩʦʢʨʘʱʝʥʠʝʤ ʠʣʠ ʧʨʝʢʨʘʱʝʥʠʝʤ 

ʜʣʠʪʝʣʴʥʦʛʦ ʤʘʩʩʠʚʥʦʛʦ ʧʴʷʥʩʪʚʘ [1]. ʊʘʢʞʝ ʩʫʱʝʩʪʚʫʝʪ ʘʣʢʦʛʦʣʴʥʘʷ 

ʜʝʛʨʘʜʘʮʠʷ (ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʝ ʩʥʠʞʝʥʠʝ), ʩʚʷʟʘʥʥʘʷ ʩ ʪʦʢʩʠʯʝʩʢʠʤ ʜʝʡʩʪʚʠʝʤ 

ʘʣʢʦʛʦʣʷ ʥʘ ʤʦʟʛʦʚʳʝ ʥʝʡʨʦʥʳ ʠ ʧʦʪʦʤʫ ʚʦʟʥʠʢʘʶʱʘʷ ʩʨʘʚʥʠʪʝʣʴʥʦ ʧʦʟʜʥʦ; 

ʦʥʘ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʘ ʪʷʞʝʩʪʠ ʠ ʜʘʚʥʦʩʪʠ ʘʣʢʦʛʦʣʴʥʦʡ ʠʥʪʦʢʩʠʢʘʮʠʠ ʠ ʦʙʲʝʤʫ 

ʧʦʪʨʝʙʣʝʥʠʷ ʘʣʢʦʛʦʣʷ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʩ ʧʦʤʦʱʴʶ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʦʤʦʛʨʘʬʠʠ ʠ 

ʧʥʝʚʤʦʵʥʮʝʬʘʣʦʛʨʘʬʠʠ ʦʙʥʘʨʫʞʠʣʠ, ʯʪʦ ʫ ʙʦʣʴʥʳʭ ʘʣʢʦʛʦʣʠʟʤʦʤ ʥʘ ʧʦʟʜʥʠʭ 

ʵʪʘʧʘʭ ʟʘʙʦʣʝʚʘʥʠʷ ʧʨʦʠʩʭʦʜʠʪ ʘʪʨʦʬʠʷ ʤʦʟʛʦʚʦʡ ʪʢʘʥʠ. ʆʥʘ ʧʨʦʷʚʣʷʝʪʩʷ 

ʨʘʩʰʠʨʝʥʠʝʤ ʞʝʣʫʜʦʯʢʦʚ ʤʦʟʛʘ (ʩʚʠʜʝʪʝʣʴʩʪʚʦ ʧʦʨʘʞʝʥʠʷ ʧʦʜʢʦʨʢʦʚʳʭ ʦʪʜʝʣʦʚ) 

ʠ ʤʦʟʛʦʚʳʭ ʙʦʨʦʟʜ (ʵʪʦ ʛʦʚʦʨʠʪ ʦʙ ʘʪʨʦʬʠʠ ʢʦʨʳ ʤʦʟʛʘ). ʇʨʠ ʵʪʦʤ ʦʢʘʟʘʣʦʩʴ, ʯʪʦ 

ʢʦʨʘ ʛʦʣʦʚʥʦʛʦ ʤʦʟʛʘ ʙʦʣʝʝ ʯʫʚʩʪʚʠʪʝʣʴʥʘ ʢ ʧʦʚʨʝʞʜʘʶʱʝʤʫ ʜʝʡʩʪʚʠʶ ʘʣʢʦʛʦʣʷ, 

ʧʦʩʢʦʣʴʢʫ ʨʘʩʰʠʨʝʥʠʝ ʙʦʨʦʟʜ ʦʪʤʝʯʘʶʪ ʥʝ ʪʦʣʴʢʦ ʫ ʧʦʞʠʣʳʭ, ʥʦ ʠ ʫ ʤʦʣʦʜʳʭ 

ʙʦʣʴʥʳʭ, ʘ ʨʘʩʰʠʨʝʥʠʝ ʞʝʣʫʜʦʯʢʦʚ ï ʪʦʣʴʢʦ ʫ ʧʦʞʠʣʳʭ. 

ɺʦʟʤʦʞʥʦ, ʯʪʦ ʧʨʠʯʠʥʦʡ ʦʩʣʘʙʦʫʤʣʠʚʘʶʱʝʛʦ ʧʨʦʮʝʩʩʘ ʧʨʠ ʘʣʢʦʛʦʣʠʟʤʝ 

ʩʣʫʞʠʪ ʥʝ ʪʦʣʴʢʦ ʧʨʷʤʦʝ ʜʝʡʩʪʚʠʝ ʘʣʢʦʛʦʣʷ ʥʘ ʤʦʟʛ, ʥʦ ʠ ʦʧʦʩʨʝʜʦʚʘʥʥʦʝ ï 

ʯʝʨʝʟ ʘʣʢʦʛʦʣʴʥʦʝ ʧʦʨʘʞʝʥʠʝ ʧʝʯʝʥʠ, ʢʦʪʦʨʦʝ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʘʤʦ ʚʝʜʝʪ 

ʢ ʪʦʢʩʠʯʝʩʢʦʡ ʵʥʮʝʬʘʣʦʧʘʪʠʠ, ʪ.ʢ. ʧʝʯʝʥʴ ʫʞʝ ʥʝ ʚʳʧʦʣʥʷʝʪ ʦʜʥʫ ʠʟ ʩʚʦʠʭ 

ʚʘʞʥʝʡʰʠʭ ʬʫʥʢʮʠʡ ï ʦʙʝʟʚʨʝʞʠʚʘʥʠʝ ʪʦʢʩʠʯʝʩʢʠʭ ʚʝʱʝʩʪʚ ʚ ʦʨʛʘʥʠʟʤʝ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʦʣʴʥʳʭ ʘʣʢʦʛʦʣʠʟʤʦʤ 

ʠ ʣʠʮ, ʟʣʦʫʧʦʪʨʝʙʣʷʚʰʠʭ ʘʣʢʦʛʦʣʝʤ, ʥʦ ʥʝ ʠʤʝʚʰʠʭ ʧʨʠʟʥʘʢʦʚ ʟʘʚʠʩʠʤʦʩʪʠ 

ʦʪ ʘʣʢʦʛʦʣʷ, ʧʦʢʘʟʘʣʘ, ʯʪʦ ʥʝʢʨʦʙʠʦʪʠʯʝʩʢʠʝ ʠʟʤʝʥʝʥʠʷ ʤʦʟʛʦʚʳʭ ʥʝʡʨʦʥʦʚ 

ʥʘʯʠʥʘʶʪʩʷ ʝʱʝ ʚ ʜʦʢʣʠʥʠʯʝʩʢʦʤ ʧʝʨʠʦʜʝ, ʪ. ʝ. ʘʣʢʦʛʦʣʴʥʘʷ ʵʥʮʝʬʘʣʦʧʘʪʠʷ 

ʬʦʨʤʠʨʫʝʪʩʷ ʝʱʝ ʜʦ ʥʘʯʘʣʘ ʘʣʢʦʛʦʣʠʟʤʘ [4]. 

ɺ ʟʘʢʣʶʯʝʥʠʝ ʥʘʜʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʫʧʦʪʨʝʙʣʝʥʠʝ ʩʧʠʨʪʥʳʭ ʥʘʧʠʪʢʦʚ ʧʨʠʚʦʜʠʪ 

ʢ ʩʝʨʴʝʟʥʦʤʫ ʥʘʨʫʰʝʥʠʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʩʝʛʦ ʦʨʛʘʥʠʟʤʘ. ʈʦʣʴ ʵʪʘʥʦʣʘ 

ʚ ʧʘʪʦʛʝʥʝʟʝ ʨʘʟʣʠʯʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʛʝʥʝʨʘʣʠʟʦʚʘʥʘ, ʠ ʝʛʦ ʧʦʩʣʝʜʩʪʚʠʷ 

ʚʳʨʘʞʝʥʳ ʤʥʦʛʦʩʪʦʨʦʥʥʠʤʠ ʵʬʬʝʢʪʘʤʠ (ʧʘʪʦʣʦʛʠʷ ʧʝʯʝʥʠ, ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ 

ʠ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤ). ɸʣʢʦʛʦʣʴ ʠ ʝʛʦ ʧʨʦʠʟʚʦʜʥʳʝ ʠʟʤʝʥʷʶʪ ʪʝʯʝʥʠʝ ʧʨʘʢʪʠʯʝʩʢʠ 

ʚʩʝʭ ʥʦʨʤʘʣʴʥʳʭ ʦʢʠʩʣʠʪʝʣʴʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ: ʧʦʜʘʚʣʷʝʪʩʷ 

ʦʢʠʩʣʝʥʠʝ ʞʠʨʥʳʭ ʢʠʩʣʦʪ, ʘʤʠʥʦʢʠʩʣʦʪ, ʩʠʥʪʝʟ ʛʣʠʢʦʛʝʥʘ ʠ ʪ. ʜ. ʅʝʩʦʤʥʝʥʥʦ 
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ʩʘʤʦʝ ʦʧʘʩʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʘʣʢʦʛʦʣʴ ʦʢʘʟʳʚʘʝʪ ʥʘ ʚʩʶ ʥʝʨʚʥʫʶ ʩʠʩʪʝʤʫ. 

ʅʝʨʚʥʳʝ ʢʣʝʪʢʠ ʠ ʠʭ ʦʪʨʦʩʪʢʠ, ʷʚʣʷʷʩʴ ʙʝʣʢʦʚʦ-ʣʠʧʠʜʥʳʤʠ ʢʦʤʧʣʝʢʩʘʤʠ, 

ʣʝʛʢʦ ʧʦʨʘʞʘʶʪʩʷ ʵʪʘʥʦʣʦʤ, ʪʘʢ ʢʘʢ ʘʣʢʦʛʦʣʴ ʷʚʣʷʝʪʩʷ ʭʦʨʦʰʠʤ ʨʘʩʪʚʦʨʠʪʝʣʝʤ 

ʞʠʨʦʚ, ʦ ʯʝʤ ʙʳʣʦ ʩʢʘʟʘʥʦ ʚʳʰʝ. ʇʨʠ ʪʷʞʝʣʳʭ ʦʩʪʨʳʭ ʠ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʭ 

ʭʨʦʥʠʯʝʩʢʠʭ ʠʥʪʦʢʩʠʢʘʮʠʡ ʘʣʢʦʛʦʣʝʤ ʥʘʩʪʫʧʘʶʪ ʦʯʝʥʴ ʩʝʨʴʝʟʥʳʝ ʠ ʫʞʝ 

ʥʝʦʙʨʘʪʠʤʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. 
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ɸʢʪʫʘʣʴʥʦʩʪʴ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʯʝʣʦʚʝʢ ʧʦʜʚʝʨʞʝʥ ʚʣʠʷʥʠʶ ʦʛʨʦʤʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ 

ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʧʘʛʫʙʥʦ ʚʣʠʷʶʪ ʥʘ ʝʛʦ ʟʜʦʨʦʚʴʝ. ʉ ʚʦʟʨʘʩʪʦʤ ʵʪʦ 

ʚʦʟʜʝʡʩʪʚʠʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʚʩʝ ʭʫʞʝ ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʩʘʤʦʯʫʚʩʪʚʠʠ. ʉʝʨʜʝʯʥʦ-

ʩʦʩʫʜʠʩʪʘʷ ʩʠʩʪʝʤʘ ʥʝ ʠʩʢʣʶʯʝʥʠʝ. ʆʥʘ ʚʳʧʦʣʥʷʝʪ ʩʘʤʫʶ ʚʘʞʥʫʶ ʬʫʥʢʮʠʶ ʚ 

ʥʘʰʝʤ ʦʨʛʘʥʠʟʤʝ ï ʢʨʦʚʦʩʥʘʙʞʝʥʠʝ, ʧʦʵʪʦʤʫ ʪʘʢ ʚʘʞʥʦ ʟʥʘʪʴ, ʢʘʢʠʝ ʧʘʪʦʣʦʛʠʠ 

ʧʦʜʞʠʜʘʶʪ ʥʘʩ. ɼʦʩʪʦʚʝʨʥʦʡ ʩʪʘʪʠʩʪʠʢʠ ʯʘʩʪʦʪʳ ʘʦʨʪʘʣʴʥʳʭ ʧʦʨʦʢʦʚ ʩʝʨʜʮʘ, 

ʦʩʥʦʚʘʥʥʦʡ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʟʥʘʯʠʤʳʭ ʜʠʩʧʘʥʩʝʨʥʳʭ ʦʙʩʣʝʜʦʚʘʥʠʷʭ, ʩʝʛʦʜʥʷ 

ʚ ʈʦʩʩʠʠ ʥʝ ʩʫʱʝʩʪʚʫʝʪ. ɸʦʨʪʘʣʴʥʳʝ ʧʦʨʦʢʠ ʩʣʘʙʦ ʠʟʫʯʝʥʳ ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ 

ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʥʘʫʢʠ, ʥʦ ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʳʤ ʧʦʨʘʞʝʥʠʝʤ ʩʝʨʜʮʘ. ʈʘʥʥʝʝ 

ʚʳʷʚʣʝʥʠʝ ʧʦʨʦʢʦʚ, ʨʘʮʠʦʥʘʣʴʥʦʝ ʣʝʯʝʥʠʝ ʪʘʢʠʭ ʙʦʣʴʥʳʭ ʩʧʦʩʦʙʩʪʚʫʶʪ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ ʨʘʟʚʠʪʠʷ ʠ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʷ ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ, 

ʥʘʨʫʰʝʥʠʡ ʨʠʪʤʘ ʩʝʨʜʮʘ ʠ ʜʨʫʛʠʭ ʦʩʣʦʞʥʝʥʠʡ, ʧʦʵʪʦʤʫ ʜʘʥʥʳʡ ʚʦʧʨʦʩ 

ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʠ ʚ ʥʘʰʠ ʜʥʠ [3]. 

ʇʘʪʦʣʦʛʦʘʥʘʪʦʤʠʯʝʩʢʘʷ ʢʘʨʪʠʥʘ. 

ʇʦʨʦʢʠ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʦʙʳʯʥʦ ʚʦʟʥʠʢʘʶʪ ʥʘ ʧʦʯʚʝ ʨʝʚʤʘʪʠʟʤʘ, 

ʨʝʞʝ - ʘʪʝʨʦʩʢʣʝʨʦʟʘ, ʩʝʧʪʠʯʝʩʢʦʛʦ ʵʥʜʦʢʘʨʜʠʪʘ, ʙʨʫʮʝʣʣʝʟʘ, ʩʠʬʠʣʠʩʘ [1]. 
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ʇʨʠ ʨʝʚʤʘʪʠʟʤʝ ʟʘʩʣʦʥʢʠ ʩʨʘʩʪʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ, ʫʪʦʣʱʘʶʪʩʷ, ʚ 

ʩʢʣʝʨʦʟʠʨʦʚʘʥʥʳʝ ʢʣʘʧʘʥʳ ʦʪʢʣʘʜʳʚʘʝʪʩʷ ʠʟʚʝʩʪʴ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʚ ʦʜʥʠʭ 

ʩʣʫʯʘʷʭ ʢ ʧʨʝʦʙʣʘʜʘʥʠʶ ʠʭ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ, ʘ ʚ ʜʨʫʛʠʭ - ʢ ʩʪʝʥʦʟʫ 

ʘʦʨʪʘʣʴʥʦʛʦ ʦʪʚʝʨʩʪʠʷ. ʇʨʠ ʘʪʝʨʦʩʢʣʝʨʦʟʝ ʦʙʳʟʚʝʩʪʚʣʝʥʠʝ ʠ ʩʢʣʝʨʦʟ ʟʘʩʣʦʥʦʢ 

ʩʦʯʝʪʘʶʪʩʷ ʩ ʣʠʧʦʠʜʦʟʦʤ ʠ ʣʠʧʦʩʢʣʝʨʦʟʦʤ, ʧʨʠʯʝʤ ʠʟʤʝʥʝʥʠʷ ʙʦʣʴʰʝ ʚʳʨʘʞʝʥʳ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʟʘʩʣʦʥʦʢ, ʦʙʨʘʱʝʥʥʦʡ ʢ ʩʠʥʫʩʘʤ [2]. ʇʨʠ ʩʝʧʪʠʯʝʩʢʦʤ 

ʵʥʜʦʢʘʨʜʠʪʝ ʠ ʙʨʫʮʝʣʣʝʟʝ ʥʘʙʣʶʜʘʶʪʩʷ ʨʝʟʢʘʷ ʜʝʩʪʨʫʢʮʠʷ (ʫʟʫʨʳ, 

ʧʝʨʬʦʨʘʪʠʚʥʳʝ ʦʪʚʝʨʩʪʠʷ, ʘʥʝʚʨʠʟʤʳ) ʢʣʘʧʘʥʦʚ ʠ ʜʝʬʦʨʤʘʮʠʷ ʠʭ ʚ ʩʚʷʟʠ 

ʩ ʚʳʨʘʞʝʥʥʦʡ ʧʝʪʨʠʬʠʢʘʮʠʝʡ. ʉʠʬʠʣʠʪʠʯʝʩʢʠʡ ʘʦʨʪʘʣʴʥʳʡ ʧʦʨʦʢ ʩʦʯʝʪʘʝʪʩʷ 

ʦʙʳʯʥʦ ʩ ʤʝʟʘʦʨʪʠʪʦʤ; ʚ ʩʚʷʟʠ ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʘʦʨʪʳ ʚ ʵʪʠʭ ʩʣʫʯʘʷʭ 

ʧʨʝʦʙʣʘʜʘʝʪ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʢʣʘʧʘʥʦʚ. 

ʉʝʨʜʮʝ ʧʨʠ ʘʦʨʪʘʣʴʥʳʭ ʧʦʨʦʢʘʭ ʧʦʜʚʝʨʛʘʝʪʩʷ ʟʥʘʯʠʪʝʣʴʥʦʡ ʨʘʙʦʯʝʡ 

ʛʠʧʝʨʪʨʦʬʠʠ, ʛʣʘʚʥʳʤ ʦʙʨʘʟʦʤ ʟʘ ʩʯʝʪ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ. ʇʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ 

ʘʦʨʪʘʣʴʥʳʭ ʢʣʘʧʘʥʦʚ ʤʘʩʩʘ ʩʝʨʜʮʘ ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 700- 900 ʛ - ʚʦʟʥʠʢʘʝʪ ʪʘʢ 

ʥʘʟʳʚʘʝʤʦʝ ʙʳʯʴʝ ʩʝʨʜʮʝ (ʩʦʛ bovinum). ʕʥʜʦʢʘʨʜ ʣʝʚʦʛʦ ʞʝʣʫʜʦʯʢʘ ʫʪʦʣʱʝʥ, 

ʩʢʣʝʨʦʟʠʨʦʚʘʥ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʘʨʫʰʝʥʠʡ ʛʝʤʦʜʠʥʘʤʠʢʠ ʥʠʞʝ ʢʣʘʧʘʥʥʦʛʦ 

ʦʪʚʝʨʩʪʠʷ ʠʥʦʛʜʘ ʚʦʟʥʠʢʘʶʪ ʦʙʨʘʟʦʚʘʥʠʷ, ʥʘʧʦʤʠʥʘʶʱʠʝ ʧʦʣʫʣʫʥʥʳʝ 

ʟʘʩʣʦʥʢʠ (çʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʢʣʘʧʘʥʳè) [4]. 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʀʟʫʯʝʥʠʝ ʯʘʩʪʦʪʳ ʠ ʚʠʜʘ ʘʦʨʪʘʣʴʥʳʭ ʧʦʨʦʢʦʚ 

ʫ ʞʠʪʝʣʝʡ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʧʦʣʘ ʠ ʚʦʟʨʘʩʪʘ. 

ɿʘʜʘʯʠ:1) ʆʧʨʝʜʝʣʠʪʴ ʯʘʩʪʦʪʫ ʚʳʷʚʣʝʥʠʷ ʧʦʨʦʢʦʚ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ 

ʤʝʪʦʜʦʤ ʕʍʆ-ʂʉ; 2) ɺʳʷʚʠʪʴ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʱʠʡʩʷ ʧʦʨʦʢ ʘʦʨʪʘʣʴʥʦʛʦ 

ʢʣʘʧʘʥʘ ;3) ʀʟʫʯʠʪʴ ʢʣʠʥʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʘʦʨʪʘʣʴʥʳʭ ʧʦʨʦʢʦʚ; 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʅʘʤʠ ʙʳʣʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ 2603 

ʧʨʦʪʦʢʦʣʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʕʍʆ-ʂʉ, ʧʨʦʚʝʜʸʥʥʳʭ ʚ 2016 ʛʦʜʫ ʚ ʦʪʜʝʣʝʥʠʠ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ ʂʠʨʦʚʩʢʦʡ ʦʙʣʘʩʪʥʦʡ ʢʣʠʥʠʯʝʩʢʦʡ ʙʦʣʴʥʠʮʳ. 

ʉʨʝʜʠ ʵʪʠʭ ʧʨʦʪʦʢʦʣʦʚ ʚʳʙʨʘʥʦ 498 ʩ ʟʘʢʣʶʯʝʥʠʝʤ ʦ ʧʦʨʦʢʝ ʘʦʨʪʘʣʴʥʦʛʦ 

ʢʣʘʧʘʥʘ. ʏʘʩʪʦʪʘ ʘʦʨʪʘʣʴʥʳʭ ʧʦʨʦʢʦʚ ʦʩʪʘʚʠʣʘ 19 %. 
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ʂʦʣʠʯʝʩʪʚʦ ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʤʫʞʯʠʥ 342, ʘ ʞʝʥʱʠʥ 156. ɺʦʟʨʘʩʪ 

ʠʩʩʣʝʜʫʝʤʳʭ ʚʘʨʴʠʨʦʚʘʣ ʦʪ 44 ʣʝʪ ʜʦ 82. ɺʳʙʦʨʢʘ ʠʟ 498 ʯʝʣʦʚʝʢ ʩ ʧʦʨʦʢʘʤʠ 

ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ʙʳʣʘ ʨʘʟʜʝʣʝʥʘ ʥʘ ʪʨʠ ʛʨʫʧʧʳ. 

 

 

ɼʠʘʛʨʘʤʤʘ 1. ʂʦʣʠʯʝʩʪʚʦ ʞʝʥʱʠʥ ʠ ʤʫʞʯʠʥ 

 

ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʠʤʝʶʪ ʩʪʝʥʦʟ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ï 232 ʯʝʣʦʚʝʢʘ, ʠʟ ʢʦʪʦʨʳʭ 

63 ʯʝʣʦʚʝʢʘ (27 %) ï ʵʪʦ ʞʝʥʱʠʥʳ, ʘ 169(73 %) ï ʤʫʞʯʠʥʳ. ɺʪʦʨʘʷ ʛʨʫʧʧʘ 

ʙʦʣʴʥʳʭ ʩʪʨʘʜʘʶʪ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʘʦʨʪʘʣʴʥʦʛʦ ʢʣʘʧʘʥʘ ï ʚʩʝʛʦ132 ʯʝʣʦʚʝʢʘ. 

ɺ ʵʪʦʡ ʛʨʫʧʧʝ 90 (68 %) ʤʫʞʯʠʥ ʠ 42 ʞʝʥʱʠʥʳ (32 %). ʊʨʝʪʴʷ ʛʨʫʧʧʘ ʠʟ 

134 ʯʝʣʦʚʝʢʘ ʠʤʝʝʪ ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʡ ʧʦʨʦʢ. ʂʦʣʠʯʝʩʪʚʦ ʤʫʞʯʠʥ- 83(62 %) 

ʯʝʣʦʚʝʢʘ ʠ 51 ʞʝʥʱʠʥʘ (38 %). 

 

 

ɼʠʘʛʨʘʤʤʘ 2. ɻʨʫʧʧʳ 

 

ɼʣʷ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ 

ʧʨʦʛʨʘʤʤʘ BioStat 2009 professional, ʨʘʟʣʠʯʠʷ ʩʯʠʪʘʣʠ ʜʦʩʪʦʚʝʨʥʳʤʠ ʧʨʠ p <0,05. 
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ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʉʨʝʜʠ 232 ʙʦʣʴʥʳʭ ʩʦ ʩʪʝʥʦʟʦʤ ʘʦʨʪʘʣʴʥʦʛʦ 

ʢʣʘʧʘʥʘ ʤʦʣʦʞʝ 60 ʣʝʪ 104 ʤʫʞʯʠʥʳ (62 %) ʠ 21 ʞʝʥʱʠʥʘ (38 %). ʋ ʤʫʞʯʠʥ 

ʘʦʨʪʘʣʴʥʳʡ ʩʪʝʥʦʟ ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ ʚʦʟʥʠʢʘʝʪ ʚ ʙʦʣʝʝ ʤʦʣʦʜʦʤ ʚʦʟʨʘʩʪʝ, 

ʯʝʤ ʫ ʞʝʥʱʠʥ (ɢĮ=13,58; ʨ=0). 

 

 

ɼʠʘʛʨʘʤʤʘ 3. ʂʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʚ ʩʦ ʩʪʝʥʦʟʦʤ ɸʂ 

 

ʉʨʝʜʠ 132 ʧʘʮʠʝʥʪʦʚ ʩʪʨʘʜʘʶʱʠʭ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʘʦʨʪʘʣʴʥʦʛʦ 

ʢʣʘʧʘʥʘ 62 ʤʫʞʯʠʥʳ (69 %) ʠ 17 ʞʝʥʱʠʥ (40 %) ʠʤʝʶʪ ʚʦʟʨʘʩʪ ʤʝʥʝʝ 60 ʣʝʪ. 

ɼʘʥʥʘʷ ʧʘʪʦʣʦʛʠʷ ʚʩʪʨʝʯʘʝʪʩʷ ʜʦʩʪʦʚʝʨʥʦ ʯʘʱʝ ʫ ʣʠʮ ʤʫʞʩʢʦʛʦ ʧʦʣʘ, ʯʝʤ ʫ 

ʞʝʥʱʠʥ ʚ ʜʘʥʥʦʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ. (ɢĮ=8,47; ʨ=0,004). 

 

 

ɼʠʘʛʨʘʤʤʘ 4. ʂʦʣʠʯʝʩʪʚʦ ʧʘʮʠʝʥʪʦʚ ʩ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ɸʂ 

 


