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         ʄ 75 

 
ʇʨʝʜʩʝʜʘʪʝʣʴ ʨʝʜʢʦʣʣʝʛʠʠ: 

ʃʝʙʝʜʝʚʘ ʅʘʜʝʞʜʘ ɸʥʘʪʦʣʴʝʚʥʘ ï ʜʦʢʪʦʨ ʬʠʣʦʩʦʬʠʠ ʚ ʦʙʣʘʩʪʠ ʢʫʣʴʪʫʨʦʣʦʛʠʠ, 

ʧʨʦʬʝʩʩʦʨ ʬʠʣʦʩʦʬʠʠ ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʢʘʜʨʦʚʦʡ ʘʢʘʜʝʤʠʠ, ʛ. ʂʠʝʚ, ʯʣʝʥ ɽʚʨʘʟʠʡʩʢʦʡ 

ɸʢʘʜʝʤʠʠ ʊʝʣʝʚʠʜʝʥʠʷ ʠ ʈʘʜʠʦ. 

 

ʈʝʜʘʢʮʠʦʥʥʘʷ ʢʦʣʣʝʛʠʷ: 

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

ɽʣʠʩʝʝʚ ɼʤʠʪʨʠʡ ɺʠʢʪʦʨʦʚʠʯ ï ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʙʠʟʥʝʩ-ʢʦʥʩʫʣʴʪʘʥʪ 

ɸʢʘʜʝʤʠʠ ʤʝʥʝʜʞʤʝʥʪʘ ʠ ʨʳʥʢʘ, ʚʝʜʫʱʠʡ ʢʦʥʩʫʣʴʪʘʥʪ ʧʦ ʩʪʨʘʪʝʛʠʠ ʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʘʤ, 

çʂʦʥʩʘʣʪʠʥʛʦʚʘʷ ʬʠʨʤʘ çʇʘʨʪʥʝʨʳ ʠ ɹʦʨʦʚʢʦʚè; 

ɿʘʭʘʨʦʚ ʈʦʤʘʥ ʀʚʘʥʦʚʠʯ ï ʢʘʥʜʠʜʘʪ ʤʝʜʠʮʠʥʩʢʠʭ ʥʘʫʢ, ʚʨʘʯ ʧʩʠʭʦʪʝʨʘʧʝʚʪ ʚʳʩʰʝʡ 

ʢʘʪʝʛʦʨʠʠ, ʢʘʬʝʜʨʘ ʧʩʠʭʦʪʝʨʘʧʠʠ ʠ ʩʝʢʩʦʣʦʛʠʠ ʈʦʩʩʠʡʩʢʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʘʢʘʜʝʤʠʠ 

ʧʦʩʣʝʜʠʧʣʦʤʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ (ʈʄɸʇʆ) ʛ. ʄʦʩʢʚʘ; 

ɿʝʣʝʥʩʢʘʷ ʊʘʪʴʷʥʘ ɽʚʛʝʥʴʝʚʥʘ ï ʢʘʥʜʠʜʘʪ ʬʠʟʠʢʦ-ʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ, 

ʜʦʮʝʥʪ, ʢʘʬʝʜʨʘ ʚʳʩʰʝʡ ʤʘʪʝʤʘʪʠʢʠ ʚ ʖʛʦʨʩʢʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʫʥʠʚʝʨʩʠʪʝʪʝ; 

ʂʘʨʧʝʥʢʦ ʊʘʪʴʷʥʘ ʄʠʭʘʡʣʦʚʥʘ ï ʢʘʥʜ. ʬʠʣʦʩ. ʥʘʫʢ, ʨʝʮʝʥʟʝʥʪ ɸʅʉ çʉʠʙɸʂè; 

ʂʦʧʳʣʦʚ ɸʣʝʢʩʝʡ ʌʠʣʠʧʧʦʚʠʯ ï ʢʘʥʜ. ʪʝʭ. ʥʘʫʢ, ʜʦʮ. ʢʘʬʝʜʨʳ ʈʘʜʠʦʪʝʭʥʠʢʠ ʀʥʩʪʠʪʫʪʘ 

ʠʥʞʝʥʝʨʥʦʡ ʬʠʟʠʢʠ ʠ ʨʘʜʠʦʵʣʝʢʪʨʦʥʠʢʠ ʉʠʙʠʨʩʢʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ, 

ʛ. ʂʨʘʩʥʦʷʨʩʢ; 

ʂʦʩʪʳʣʝʚʘ ʉʚʝʪʣʘʥʘ ʖʨʴʝʚʥʘ ï ʢʘʥʜ. ʵʢʦʥ. ʥʘʫʢ, ʢʘʥʜ. ʬʠʣʦʣ. ʥʘʫʢ, ʜʦʮ. ʈʦʩʩʠʡʩʢʦʡ 

ʘʢʘʜʝʤʠʠ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʣʫʞʙʳ ʧʨʠ ʇʨʝʟʠʜʝʥʪʝ ʈʌ (ʈɸʅʍʠɻʉ), 

ʛ. ʄʦʩʢʚʘ; 

ʇʦʧʦʚʘ ʅʘʪʘʣʴʷ ʅʠʢʦʣʘʝʚʥʘ ï ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ 

ʢʦʨʨʝʢʮʠʦʥʥʦʡ ʧʝʜʘʛʦʛʠʢʠ ʠ ʧʩʠʭʦʣʦʛʠʠ ʠʥʩʪʠʪʫʪʘ ʜʝʪʩʪʚʘ ʅɻʇʋ; 

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. 

 

ʄ75 ʄʦʣʦʜʝʞʥʳʡ ʥʘʫʯʥʳʡ ʬʦʨʫʤ: ɽʩʪʝʩʪʚʝʥʥʳʝ ʠ ʤʝʜʠʮʠʥʩʢʠʝ ʥʘʫʢʠ. 
ʕʣʝʢʪʨʦʥʥʳʡ ʩʙʦʨʥʠʢ ʩʪʘʪʝʡ ʧʦ ʤʘʪʝʨʠʘʣʘʤ XLI II  ʩʪʫʜʝʥʯʝʩʢʦʡ 

ʤʝʞʜʫʥʘʨʦʜʥʦʡ ʟʘʦʯʥʦʡ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ. ï ʄʦʩʢʚʘ: 

ʀʟʜ. çʄʎʅʆè. ï 2017. ï  ̄3 (42) / [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ 

ʜʦʩʪʫʧʘ. ï URL: http://www.nauchforum.ru/archive/MNF_nature/3(42).pdf 
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ʆʛʣʘʚʣʝʥʠʝ  

ʉʝʢʮʠʷ 1. ɹʠʦʣʦʛʠʷ 6 

ʆʎɽʅʂɸ ʉɸʅʀʊɸʈʅʆɻʆ ʉʆʉʊʆʗʅʀʗ ɺʆɼʆɽʄʆɺ ɻʆʈʆɼɸ 
ʂɸʃʀʅʀʅɻʈɸɼɸ 
ɹʦʥʜʘʨʝʥʢʦ ʂʨʠʩʪʠʥʘ ɺʘʣʝʨʴʝʚʥʘ 
ʂʫʨʢʠʥʘ ʄʘʨʠʥʘ ɺʠʢʪʦʨʦʚʥʘ 

6 

ɺʀɼʓ ʂʆʅʉʊʈʋʂʎʀʁ ʆʏʀʉʊʅʓʍ ʋʉʊɸʅʆɺʆʂ ɼʃʗ 
ʂʆʊʊɽɼɾɽʁ 
ʐʠʨʭʘʥʷʥ ɸʨʫʪʶʥ ʇʝʪʨʦʩʦʚʠʯ 
ʂʫʣʠʢʦʚ ʅʠʢʦʣʘʡ ʀʚʘʥʦʚʠʯ 
ʂʫʣʠʢʦʚ ɼʤʠʪʨʠʡ ʅʠʢʦʣʘʝʚʠʯ 

11 

ʉʝʢʮʠʷ 2. ʄʝʜʠʮʠʥʘ ʠ ʬʘʨʤʘʮʝʚʪʠʢʘ 21 

ʀɿʄɽʅɽʅʀʗ ʂʆʅʎɽʅʊʈɸʎʀʀ ɻʆʈʄʆʅʆɺ - ʄɸʈʂɽʈʆɺ  
ɺ ʂʈʆɺʀ ʋ ɹʆʃʔʅʓʍ ɺʈʆɾɼɽʅʅʓʄ ɻʀʇʆʊʀʈɽʆɿʆʄ 
ɸʙʜʫʣʣʘʝʚ ʄʘʨʩʝʣʴ ɼʘʤʠʨʦʚʠʯ 
ʇʦʧʦʚʘ ɽʣʠʟʘʚʝʪʘ ɺʘʩʠʣʴʝʚʥʘ 

21 

ʄʀʂʈʆɹʀʆʃʆɻʀʏɽʉʂʀɽ ʇʆɼʍʆɼʓ ɺ ʃɽʏɽʅʀʀ 
ʆʅʂʆʃʆɻʀʏɽʉʂʀʍ ɿɸɹʆʃɽɺɸʅʀʁ 
ʃʦʛʠʥʦʚʘ ɸʥʘʩʪʘʩʠʷ ɼʤʠʪʨʠʝʚʥʘ 
ɻʘʩʳʤʦʚ ʀʩʤʘʠʣ ʊʝʣʴʤʘʥ ʦʛʣʳ 
ʉʦʩʫʥʦʚ ɸʥʜʨʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ 

26 

ʆɿɼʆʈʆɺʀʊɽʃʔʅʆɽ ʇʃɸɺɸʅʀɽ ʇʈʀ ʆʉʊɽʆʍʆʅɼʈʆɿɽ 
ʇʆɿɺʆʅʆʏʅʀʂɸ 
ɻʦʨʢʫʥ ʆʣʴʛʘ ʇʘʚʣʦʚʥʘ 
ʗʢʦʚʣʝʚʘ ɽʢʘʪʝʨʠʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 
ɿʝʣʝʥʦʚ ɸʣʝʢʩʘʥʜʨ ɸʣʝʢʩʝʝʚʠʯ 

30 

ʊɪʄʅɸʗ ʉʊʆʈʆʅɸ ɼʆʇʀʅɻɸ 
ʊʠʭʦʤʠʨʦʚʘ ɸʥʘʩʪʘʩʠʷ ɸʥʜʨʝʝʚʥʘ 
ɿʦʣʦʪʘʨʸʚʘ ɸʥʘʩʪʘʩʠʷ ʉʝʨʛʝʝʚʥʘ 
ɹʫʯʥʝʚʘ ʅʘʪʘʣʴʷ ɺʠʢʪʦʨʦʚʥʘ 

35 

ʀɿʋʏɽʅʀɽ ʄʀʂʈʆʌʃʆʈʓ ɺʆɿɼʋʍɸ ʐʂʆʃ ɻ. ɸʉʊʈɸʍɸʅʀ 
ʀʩʤʘʠʣʦʚʘ ɿʘʨʠʬʘ ʄʫʪʘʣʣʠʤ ʢʳʟʳ 

42 

ʉɸʄʆʆɹɽʉʇɽʏɽʅʀɽ ʄʀʊʆɻɽʅʅʓʄʀ ʉʀɻʅɸʃɸʄʀ  
ʀ ʆʉʆɹɽʅʅʆʉʊʀ ʄɽʍɸʅʀɿʄʆɺ ʀʍ ʇɽʈɽʅʆʉɸ ɺ ʈɸʂʆɺʓʍ 
ʂʃɽʊʂɸʍ ɺ ʇʈʆʎɽʉʉɽ ʂɸʅʎɽʈʆɻɽʅɽɿɸ 
ʂʫʛʫʰʝʚ ɽʛʦʨ ʕʜʫʘʨʜʦʚʠʯ 
ʃʝʙʝʜʠʥʩʢʘʷ ʆʣʴʛʘ ɺʠʪʘʣʴʝʚʥʘ 

48 

ɻʆʃʆɺʂɸ ʕʅɼʆʇʈʆʊɽɿɸ ʊɸɿʆɹɽɼʈɽʅʅʆɻʆ ʉʋʉʊɸɺɸ 
ʄʘʤʦʥʪʦʚ ɻʣʝʙ ɸʥʜʨʝʝʚʠʯ 

56 



 

ʆʎɽʅʂɸ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ɻʆʄɽʆʇɸʊʀʏɽʉʂʀʍ ʉʈɽɼʉʊɺ  
ʅɸ ʇʈʀʄɽʈɽ ʃɽʏɽʅʀʗ ɹʈʆʅʍʀɸʃʔʅʆʁ ɸʉʊʄʓ 
ʄʝʥʴʰʠʭ ɸʥʥʘ ʉʝʨʛʝʝʚʥʘ 
ʂʘʪʢʦʚʘ ʗʥʘ ɽʚʛʝʥʴʝʚʥʘ 
ʄʠʢʨʶʢʦʚʘ ɽʢʘʪʝʨʠʥʘ ʖʨʴʝʚʥʘ 

60 

ʇɽʈʉʇɽʂʊʀɺɸ ʇʈʀʄɽʅɽʅʀʗ 3D-ɹʀʆʇʈʀʅʊʀʅɻɸ  
ɺ ɿɼʈɸɺʆʆʍʈɸʅɽʅʀʀ 
ɺʝʣʠʯʢʦ ʖʣʠʷ ɺʣʘʜʠʤʠʨʦʚʥʘ 
ʄʠʢʨʶʢʦʚʘ ɽʢʘʪʝʨʠʥʘ ʖʨʴʝʚʥʘ 

67 

ɸʅɸʃʀɿ ʉʆɼɽʈɾɸʅʀʗ ʄɸɻʅʀʗ ʀ ʂɸʃʔʎʀʗ ɺ ʃʀʉʊʔʗʍ 
URTICA DIOICA, ʇʈʆʀɿʈɸʉʊɸʖʑɽʁ ʅɸ ʊɽʈʈʀʊʆʈʀʀ 
ʆʈɽʅɹʋʈɻʉʂʆʁ ʆɹʃɸʉʊʀ 
ʅʘʟʘʨʦʚʘ ʖʣʠʷ ɺʣʘʜʠʩʣʘʚʦʚʥʘ 
ʂʘʨʤʘʥʦʚʘ ɼʘʨʴʷ ʉʝʨʛʝʝʚʥʘ 
ʄʠʭʘʡʣʦʚʘ ʀʨʠʥʘ ɺʘʣʝʨʴʝʚʥʘ 
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ʉɽʂʎʀʗ 1.  

ɹʀʆʃʆɻʀʗ 

 

ʆʎɽʅʂɸ ʉɸʅʀʊɸʈʅʆɻʆ ʉʆʉʊʆʗʅʀʗ ɺʆɼʆɽʄʆɺ ɻʆʈʆɼɸ 

ʂɸʃʀʅʀʅɻʈɸɼɸ 

ɹʦʥʜʘʨʝʥʢʦ ʂʨʠʩʪʠʥʘ ɺʘʣʝʨʴʝʚʥʘ 

ʤʘʛʠʩʪʨʘʥʪ, ɹʌʋ ʠʤ. ʀ. ʂʘʥʪʘ,  
ʈʌ, ʛ. ʂʘʣʠʥʠʥʛʨʘʜ 

ʂʫʨʢʠʥʘ ʄʘʨʠʥʘ ɺʠʢʪʦʨʦʚʥʘ 

ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʢʘʥʜ. ʙʠʦʣ. ʥʘʫʢ, ʜʦʮ., ɹʌʋ ʠʤ. ʀ. ʂʘʥʪʘ,  
ʈʌ, ʛ. ʂʘʣʠʥʠʥʛʨʘʜ 

 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ, ʛʜʝ ʘʥʪʨʦʧʦʛʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ 

ʩʨʝʜʫ ʧʦʩʪʦʷʥʥʦ ʚʦʟʨʘʩʪʘʝʪ, ʢʦʥʪʨʦʣʴ ʥʘʜ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ 

ʧʨʠʨʦʜʥʳʭ ʠ ʫʨʙʘʥʠʟʠʨʦʚʘʥʥʳʭ ʵʢʦʩʠʩʪʝʤ ʠʤʝʝʪ ʙʦʣʴʰʦʝ ʟʥʘʯʝʥʠʝ. ɺ ʵʪʦʡ 

ʩʚʷʟʠ ʦʩʦʙʳʡ ʠʥʪʝʨʝʩ ʚʳʟʳʚʘʝʪ ʢʘʯʝʩʪʚʦ ʛʦʨʦʜʩʢʠʭ ʚʦʜʦʝʤʦʚ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʝʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʚʦʜʦʝʤʦʚ ʩʚʷʟʘʥʳ ʩ ʘʥʪʨʦʧʦʛʝʥʥʳʤʠ ʬʘʢʪʦʨʘʤʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʵʪʦ ʚʳʜʝʣʝʥʠʝ 

ʧʨʦʜʫʢʪʦʚ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʜʦʤʘʰʥʠʤʠ ʧʠʪʦʤʮʘʤʠ. ʉ ʣʠʚʥʝʚʳʤʠ ʩʪʦʢʘʤʠ 

ʢʦʥʝʯʥʳʝ ʧʨʦʜʫʢʪʳ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʧʦʧʘʜʘʶʪ ʚ ʚʦʜʫ. ʅʘʣʠʯʠʝ ʚ 

ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʦʝʤʘʭ ʢʠʰʝʯʥʳʭ ʧʘʣʦʯʝʢ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʠʭ ʬʝʢʘʣʴʥʦʤ 

ʟʘʛʨʷʟʥʝʥʠʠ ʠ ʧʦʵʪʦʤʫ ʜʘʝʪ ʦʩʥʦʚʘʥʠʝ ʧʨʝʜʧʦʣʘʛʘʪʴ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʨʘʞʝʥʠʷ 

ʚʦʜʳ ʙʦʣʝʟʥʝʪʚʦʨʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ. 

ʋʯʠʪʳʚʘʷ ʨʦʣʴ ʚʦʜʳ ʚ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʥʝʣʴʟʷ ʥʝ ʦʙʨʘʱʘʪʴ ʚʥʠʤʘʥʠʷ ʥʘ 

ʧʘʪʦʛʝʥʥʳʝ ʬʦʨʤʳ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʙʳʩʪʨʦ ʨʘʩʧʨʦʩʪʨʘʥʷʶʱʠʝʩʷ ʚ ʚʦʜʝ [2, ʩ. 

48]. ɺʳʜʝʣʷʶʪ ʛʨʫʧʧʫ ʩʘʥʠʪʘʨʥʦ-ʧʦʢʘʟʘʪʝʣʴʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʩ ʧʦʤʦʱʴʶ 

ʢʦʪʦʨʳʭ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʥʘʣʠʯʠʝ ʧʘʪʦʛʝʥʦʚ ʚ ʚʦʜʥʳʭ ʦʙʲʝʢʪʘʭ. 

ʉʘʥʠʪʘʨʥʦ-ʧʦʢʘʟʘʪʝʣʴʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ï ʵʪʦ ʠʥʜʠʢʘʪʦʨʥʳʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦ ʚʦʟʤʦʞʥʦʤ ʬʝʢʘʣʴʥʦʤ ʟʘʛʨʷʟʥʝʥʠʠ ʠ 

ʧʦʪʝʥʮʠʘʣʴʥʦʡ ʦʧʘʩʥʦʩʪʠ ʧʨʠʩʫʪʩʪʚʠʷ ʚ ʚʦʜʝ ʠʥʬʝʢʮʠʦʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. 
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ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʮʝʣʴʶ ʜʘʥʥʦʡ ʨʘʙʦʪʳ ʩʪʘʣʦ ʠʟʫʯʝʥʠʝ ʩʘʥʠʪʘʨʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ ʚʦʜʦʝʤʦʚ ʛʦʨʦʜʘ ʂʘʣʠʥʠʥʛʨʘʜʘ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʣʫʞʠʣʠ ʚʦʜʦʝʤʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʨʝʢʨʝʘʮʠʦʥʥʳʭ 

ʟʦʥʘʭ ʛʦʨʦʜʘ ʂʘʣʠʥʠʥʛʨʘʜʘ: ʧʨʫʜʳ ɺʝʨʭʥʠʡ, ʅʠʞʥʠʡ, ʇʦʧʣʘʚʦʢ ʠ ʃʝʩʥʦʝ. 

ʆʪʙʦʨ ʧʨʦʙ ʚʦʜʳ ʧʨʦʚʦʜʠʣʠ ʧʦʩʝʟʦʥʥʦ ʚ ʪʝʯʝʥʠʝ 2016 ʛʦʜʘ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ 

ʩ ɻʆʉʊ 31942-2012 çɺʦʜʘ. ʆʪʙʦʨ ʧʨʦʙ ʜʣʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘè. ɼʣʷ 

ʚʳʧʦʣʥʝʥʠʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʧʦʩʝʚʘ ʩ ʮʝʣʴʶ ʚʳʜʝʣʝʥʠʷ ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʫʯʝʪʘ ʩʘʥʠʪʘʨʥʦ-ʧʦʢʘʟʘʪʝʣʴʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʠʩʧʦʣʴʟʦʚʘʣʠ ʩʣʝʜʫʶʱʠʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ: 

¶ ʤʷʩʦʧʝʧʪʦʥʥʳʡ ʘʛʘʨ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʱʝʛʦ ʤʠʢʨʦʙʥʦʛʦ ʯʠʩʣʘ;  

¶ ʩʨʝʜʘ ʕʥʜʦ ï ʜʣʷ ʫʯʝʪʘ ʧʘʪʦʛʝʥʥʳʭ ʙʘʢʪʝʨʠʡ ʛʨʫʧʧʳ ʢʠʰʝʯʥʘʷ ʧʘʣʦʯʢʘ 

(ʧʦʢʘʟʘʪʝʣʴ ʩʚʝʞʝʛʦ ʬʝʢʘʣʴʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ);  

¶ ʩʨʝʜʘ ɺʠʣʴʩʦʥʘ-ɹʣʝʨʘ ʠʣʠ ʞʝʣʝʟʦʩʫʣʴʬʠʪʥʳʡ ʘʛʘʨ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʚ 

ʚʦʜʝ ʩʫʣʴʬʠʪʨʝʜʫʮʠʨʫʶʱʠʭ ʢʣʦʩʪʨʠʜʠʡ, ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ Clostridium 

perfringens (ʧʦʢʘʟʘʪʝʣʴ ʜʘʚʥʝʛʦ ʬʝʢʘʣʴʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ). 

ɺʳʧʦʣʥʝʥʠʝ ʘʥʘʣʠʟʘ ʠ ʫʯʝʪ ʨʝʟʫʣʴʪʘʪʦʚ ʧʨʦʚʦʜʠʣʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʄʋʂ 

4.2.1884-04 çʉʘʥʠʪʘʨʥʦ-ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʠ ʩʘʥʠʪʘʨʥʦ-ʧʘʨʘʟʠʪʦʣʦʛʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ ʚʦʜʳ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚè. 

ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʘʥʠʪʘʨʥʦ-ʧʦʢʘʟʘʪʝʣʴʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚʳʧʦʣʥʷʣʠ 

ʧʦʩʝʚ ʥʘ ʪʚʝʨʜʳʝ ʧʠʪʘʪʝʣʴʥʳʝ ʩʨʝʜʳ ʠ ʦʧʨʝʜʝʣʷʣʠ ʦʙʱʝʝ ʯʠʩʣʦ 

ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʦʨʛʘʥʠʟʤʦʚ ʠ ʧʦʢʘʟʘʪʝʣʠ ʬʝʢʘʣʴʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ (ʙʘʢʪʝʨʠʠ 

ʩʝʤʝʡʩʪʚʘ Enterobacteriaceae ʠ ʩʧʦʨʳ ʩʫʣʴʬʠʪʨʝʜʫʮʠʨʫʶʱʠʭ ʢʣʦʩʪʨʠʜʠʡ ï 

Clostridium perfringens). 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʙʘʢʪʝʨʠʡ ʩʝʤʝʡʩʪʚʘ Enterobacteriaceae ʠ ʦʙʱʝʛʦ 

ʤʠʢʨʦʙʥʦʛʦ ʯʠʩʣʘ ʚ ʯʘʰʢʠ ʇʝʪʨʠ ʚʥʦʩʠʣʠ ʧʦ 1 ʤʣ ʘʥʘʣʠʟʠʨʫʝʤʦʡ ʚʦʜʳ ʠ 

ʟʘʣʠʚʘʣʠ ʦʩʪʫʞʝʥʥʦʡ ʧʠʪʘʪʝʣʴʥʦʡ ʩʨʝʜʦʡ. ʏʘʰʢʠ ʇʝʪʨʠ ʧʦʤʝʱʘʣʠ ʚ ʪʝʨʤʦʩʪʘʪ 

ʥʘ 24 ʯʘʩʘ ʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 37ęʉ. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʣʴʬʠʪʨʝʜʫʮʠʨʫʶʱʠʭ ʢʣʦʩʪʨʠʜʠʡ, ʢ ʘʥʘʣʠʟʠʨʫʝʤʳʤ 

ʧʨʦʙʘʤ ʚʦʜʳ ʜʦʙʘʚʣʷʣʠ ʧʦ 5 ʤʣ ʞʝʣʝʟʦʩʫʣʴʬʠʪʥʦʛʦ ʘʛʘʨʘ. ʇʨʦʙʠʨʢʠ ʧʦʤʝʱʘʣʠ 

ʚ ʪʝʨʤʦʩʪʘʪ ʥʘ 24 ʯʘʩʘ ʠ ʠʥʢʫʙʠʨʦʚʘʣʠ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ 44ęʉ. 
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ʇʦ ʠʩʪʝʯʝʥʠʠ 24 ʯʘʩʦʚ ʧʨʦʚʦʜʠʣʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʫʯʝʪ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ. 

ʈʝʟʫʣʴʪʘʪʳ ʦʙʱʝʛʦ ʤʠʢʨʦʙʥʦʛʦ ʯʠʩʣʘ ʚʳʨʘʞʘʣʠ ʯʠʩʣʦʤ ʢʦʣʦʥʠʝʦʙʨʘʟʫʶʱʠʭ 

ʝʜʠʥʠʮ (ʂʆɽ) ʚ 1 ʤʣ ʚʦʜʳ. ɹʘʢʪʝʨʠʠ ʩʝʤʝʡʩʪʚʘ Enterobacteriaceae ʩ 

ʭʘʨʘʢʪʝʨʥʳʤ ʢʨʘʩʥʳʤ ʤʝʪʘʣʣʠʯʝʩʢʠʤ ʙʣʝʩʢʦʤ, ʚʳʨʘʞʘʣʠ ʯʠʩʣʦʤ ʂʆɽ ʚ 100 ʤʣ 

ʚʦʜʳ. 

ʇʨʦʨʦʩʰʠʝ ʢʦʣʦʥʠʠ ʥʘ ʩʨʝʜʝ ɺʠʣʴʩʦʥʘ-ɹʣʝʨʘ ʚʳʨʘʞʘʣʠ ʯʠʩʣʦʤ ʂʆɽ ʚ 20 

ʤʣ ʚʦʜʳ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʨʘʚʥʠʚʘʣʠ ʩ ʪʘʙʣʠʮʝʡ 1 [2, ʩ. 63]. 

ʊʘʙʣʠʮʘ 1. 

ʆʮʝʥʢʘ ʟʘʛʨʷʟʥʝʥʥʦʩʪʠ ʚʦʜʦʝʤʦʚ ʧʦ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ 

ʇʦʢʘʟʘʪʝʣʴ ɿʥʘʯʝʥʠʝ 

ɹʘʢʪʝʨʠʠ ʩʝʤ. Enterobacteriaceae ʅʝ ʙʦʣʝʝ 500 ʂʆɽ/100 ʤʣ 

ʆʙʱʝʝ ʤʠʢʨʦʙʥʦʝ ʯʠʩʣʦ ʅʝ ʙʦʣʝʝ 1000 ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʉʧʦʨʳ Clostridium perfringens ʅʝ ʜʦʣʞʥʳ ʙʳʪʴ ʦʙʥʘʨʫʞʝʥʳ 

 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʚʦʜʠʣʠ ʚ ʪʨʝʭ ï ʯʝʪʳʨʝʭ ʧʦʚʪʦʨʥʦʩʪʷʭ. ʇʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʦʙʨʘʙʦʪʘʥʳ ʩʪʘʪʠʩʪʠʯʝʩʢʠ ʩ ʧʦʤʦʱʴʶ ʧʨʦʛʨʘʤʤʳ Microsft Excel ʠ 

ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʚʠʜʝ ʩʨʝʜʥʠʭ ʘʨʠʬʤʝʪʠʯʝʩʢʠʭ ʟʥʘʯʝʥʠʡ ʩ ʫʢʘʟʘʥʠʝʤ 

ʩʪʘʥʜʘʨʪʥʳʭ ʦʪʢʣʦʥʝʥʠʡ (ʪʘʙʣ. 2). 

ʊʘʙʣʠʮʘ 2. 

ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʜʝʨʞʘʥʠʝ ʩʘʥʠʪʘʨʥʦ-ʧʦʢʘʟʘʪʝʣʴʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 

ʚʦʜʦʝʤʘʭ ʛʦʨʦʜʘ ʂʘʣʠʥʠʥʛʨʘʜʘ ʚ 2016 ʛʦʜʫ 

 ʇʨʫʜ ʅʠʞʥʠʡ ʇʨʫʜ ɺʝʨʭʥʠʡ ʇʨʫʜ ʇʦʧʣʘʚʦʢ ʆʟʝʨʦ ʃʝʩʥʦʝ 

ʆʙʱʝʝ ʤʠʢʨʦʙʥʦʝ ʯʠʩʣʦ, ʂʆɽ / 1 ʤʣ 

ɿʠʤʘ 18 Ñ 4,0 11 Ñ 2,0 4 Ñ 1,0 6 Ñ 1,5 

ɺʝʩʥʘ 44 Ñ 9,0 26 Ñ 7,0 5 Ñ 1,5 8 Ñ 2,5 

ʃʝʪʦ 147 Ñ 20,0 92 Ñ 20,0 12 Ñ 3,0 14 Ñ 4,0 

ʆʩʝʥʴ 50 Ñ 10,0 35 Ñ 7,0 5 Ñ 1,5 7 Ñ 1,5 

ɹʘʢʪʝʨʠʠ ʩʝʤʝʡʩʪʚʘ Enterobacteriaceae, ʂʆɽ / 100 ʤʣ 

ɿʠʤʘ 311 Ñ 50 600 Ñ 150 210 Ñ 36 126 Ñ 25 

ɺʝʩʥʘ 2022 Ñ 548 4200 Ñ 850 368 Ñ 56 349 Ñ 68 

ʃʝʪʦ 2561 Ñ 650 5033 Ñ 1000 600 Ñ 198 500 Ñ 115 

ʆʩʝʥʴ 1200 Ñ 200 2100 Ñ 400 310 Ñ 50 270 Ñ 80 

ʉʧʦʨʳ ʩʫʣʴʬʠʪʨʝʜʫʮʠʨʫʶʱʠʭ ʢʣʦʩʪʨʠʜʠʡ, ʂʆɽ / 20 ʤʣ 

ɿʠʤʘ 6 Ñ 1,0 8 Ñ 1,5 0,0 0,0 

ɺʝʩʥʘ 14 Ñ 3,0 20 Ñ 4,0 3 Ñ 1,0 4 Ñ 1,2  

ʃʝʪʦ 53 Ñ 9,0 78 Ñ 12,0 10 Ñ 2,0 8 Ñ 1,5 

ʆʩʝʥʴ 12 Ñ 2,5 15 Ñ 3,0 5 Ñ 1,2 3 Ñ 0,5 
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ɼʘʥʥʳʝ ʪʘʙʣʠʮʳ ʜʝʤʦʥʩʪʨʠʨʫʶʪ, ʯʪʦ ʧʦʢʘʟʘʪʝʣʠ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʚʦʜʝ ʚʩʝʭ ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʫʜʦʚ ʥʝ ʧʨʝʚʳʰʘʶʪ 1000 ʂʆɽ/ʤʣ 

(ʪʘʙʣ. 1). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʚʦʜʦʝʤʳ ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʦʙʱʝʡ ʯʠʩʣʝʥʥʦʩʪʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʢʘʪʝʛʦʨʠʠ çʯʠʩʪʳʝè.  

ʅʘʠʙʦʣʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʙʘʢʪʝʨʠʡ ʩʝʤ. Enterobacteriaceae ʦʙʥʘʨʫʞʝʥʦ ʚ 

ʚʦʜʝ ʧʨʫʜʘ ɺʝʨʭʥʝʛʦ ʚʦ ʚʩʝ ʠʩʩʣʝʜʫʝʤʳʝ ʩʝʟʦʥʳ. ɼʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ, ʦʢʘʟʘʣʠʩʴ 

ʚ 8-10 ʨʘʟ ʚʳʰʝ ʥʦʨʤʳ. ʕʪʦ ʚʝʨʦʷʪʥʦ ʩʚʷʟʘʥʦ ʩ ʙʦʣʴʰʦʡ ʧʨʦʭʦʜʠʤʦʩʪʴʶ ʣʶʜʝʡ 

ʚ ʜʘʥʥʦʤ ʤʝʩʪʝ ʠ ʚʳʩʦʢʦʡ ʨʝʢʨʝʘʮʠʦʥʥʦʡ ʥʘʛʨʫʟʢʦʡ. ɺ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚʦ ʚʩʝʭ 

ʚʦʜʦʝʤʘʭ ʟʥʘʯʝʥʠʷ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʙʘʢʪʝʨʠʡ ʩʝʤ. Enterobacteriaceae ʥʝ 

ʧʨʝʚʳʰʘʶʪ ʥʦʨʤʫ, ʘ ʚ ʣʝʪʥʠʡ ʚ ʚʦʜʦʝʤʘʭ ɺʝʨʭʥʝʝ, ʅʠʞʥʝʝ ʠ ʇʦʧʣʘʚʦʢ 

ʧʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʨʝʚʳʰʘʶʪ ʥʦʨʤʠʨʦʚʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʉʘʥʇʠʅ 2.1.5.980-00 

çɻʠʛʠʝʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʭʨʘʥʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜè ʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ 

ʥʝʜʘʚʥʝʤ ʬʝʢʘʣʴʥʦʤ ʟʘʛʨʷʟʥʝʥʠʠ. ʇʦ ʜʘʥʥʳʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʦʣʴʢʦ ʦʟʝʨʦ 

ʃʝʩʥʦʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʢʘʪʝʛʦʨʠʠ çʯʠʩʪʳʝè ʧʦ ʧʦʢʘʟʘʪʝʣʷʤ ʩʦʜʝʨʞʘʥʠʷ 

ʙʘʢʪʝʨʠʡ ʩʝʤ. Enterobacteriaceae.  

ʏʪʦ ʢʘʩʘʝʪʩʷ ʩʫʣʴʬʠʪʨʝʜʫʮʠʨʫʶʱʠʭ ʢʣʦʩʪʨʠʜʠʡ, ʪʦ ʩʦʛʣʘʩʥʦ 

ʜʝʡʩʪʚʫʶʱʝʤʫ ʥʦʨʤʘʪʠʚʫ (ʉʘʥʇʠʅ 2.1.4.1074-01) ʦʥʠ ʥʝ ʜʦʣʞʥʳ 

ʧʨʠʩʫʪʩʪʚʦʚʘʪʴ ʚ 20 ʤʣ ʠʩʩʣʝʜʫʝʤʦʡ ʚʦʜʳ. ʇʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʦ ʚʩʝʭ ʧʨʦʙʘʭ ʚʦʜʳ ʦʙʥʘʨʫʞʝʥʳ ʙʘʢʪʝʨʠʠ ʜʘʥʥʦʡ 

ʛʨʫʧʧʳ ʩʘʥʠʪʘʨʥʦ-ʧʦʢʘʟʘʪʝʣʴʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʧʨʠ ʵʪʦʤ ʥʘʠʙʦʣʴʰʝʝ ʠʭ 

ʩʦʜʝʨʞʘʥʠʝ ʚʳʷʚʣʝʥʦ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. ʀ ʪʦʣʴʢʦ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʚ 

ʠʩʩʣʝʜʫʝʤʳʭ ʧʨʦʙʘʭ ʚʦʜʳ ʧʨʫʜʘ ʇʦʧʣʘʚʦʢ ʠ ʦʟʝʨʘ ʃʝʩʥʦʝ ʥʝ ʙʳʣʦ ʦʙʥʘʨʫʞʝʥʦ 

ʩʫʣʴʬʠʪʨʝʜʫʮʠʨʫʶʱʠʭ ʢʣʦʩʪʨʠʜʠʡ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʦʪʩʫʪʩʪʚʠʠ ʜʘʚʥʝʛʦ 

ʬʝʢʘʣʴʥʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʚ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʦʡ ʨʘʙʦʪʳ ʙʳʣʦ ʚʳʷʩʥʝʥʦ, ʯʪʦ 

ʥʘʠʙʦʣʴʰʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʩʘʥʠʪʘʨʥʦ-ʧʦʢʘʟʘʪʝʣʴʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 

ʠʩʩʣʝʜʦʚʘʥʥʳʭ ʚʦʜʦʝʤʘʭ ʛʦʨʦʜʘ ʂʘʣʠʥʠʥʛʨʘʜʘ ʩʦʭʨʘʥʷʝʪʩʷ ʚ ʣʝʪʥʠʡ ʧʝʨʠʦʜ. 

ɺʳʩʦʢʘʷ ʘʥʪʨʦʧʦʛʝʥʥʘʷ ʥʘʛʨʫʟʢʘ, ʥʝʨʝʛʫʣʠʨʫʝʤʳʡ ʚʳʛʫʣ ʜʦʤʘʰʥʠʭ ʧʠʪʦʤʮʝʚ, 

ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʳʡ ʚʳʙʨʦʩ ʤʫʩʦʨʘ ʥʝʩʫʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʥʘʛʨʫʟʢʫ ʥʘ 

ʛʦʨʦʜʩʢʠʝ ʚʦʜʦʝʤʳ ʚ ʪʝʧʣʦʝ ʚʨʝʤʷ ʛʦʜʘ, ʢʦʛʜʘ ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʜʳ ʜʦʩʪʘʪʦʯʥʦ 
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ʢʦʤʬʦʨʪʥʘʷ ʜʣʷ ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʨʘʟʚʠʪʠʷ ʙʘʢʪʝʨʠʡ. ʅʘʠʤʝʥʴʰʝʝ ʩʦʜʝʨʞʘʥʠʝ 

ʩʘʥʠʪʘʨʥʦ-ʧʦʢʘʟʘʪʝʣʴʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʦʪʤʝʯʝʥʦ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ ʠ, 

ʚʝʨʦʷʪʥʝʝ ʚʩʝʛʦ, ʩʚʷʟʘʥʦ ʩ ʥʠʟʢʦʡ ʪʝʤʧʝʨʘʪʫʨʦʡ ʚʦʜʳ, ʯʪʦ ʥʝʛʘʪʠʚʥʦ 

ʩʢʘʟʳʚʘʝʪʩʷ ʥʘ ʨʘʟʤʥʦʞʝʥʠʠ ʙʘʢʪʝʨʠʡ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʚʩʝ 

ʚʦʜʦʝʤʳ ʛʦʨʦʜʘ ʂʘʣʠʥʠʥʛʨʘʜʘ ʥʘʭʦʜʷʪʩʷ ʚ ʢʨʠʪʠʯʝʩʢʦʤ ʵʢʦʣʦʛʠʯʝʩʢʦʤ 

ʩʦʩʪʦʷʥʠʠ ʠ ʩʠʣʴʥʦ ʟʘʛʨʷʟʥʝʥʳ ʢʦʥʝʯʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʞʠʚʦʪʥʳʭ ʠ ʯʝʣʦʚʝʢʘ. ɼʣʷ ʧʨʠʥʷʪʠʷ ʤʝʨ ʧʦ ʫʣʫʯʰʝʥʠʶ ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʛʦʨʦʜʩʢʠʭ ʚʦʜʦʝʤʦʚ, ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʤʦʛʫʪ ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥʳ 

ʉʣʫʞʙʝ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ ʢʦʥʪʨʦʣʶ ʠ ʥʘʜʟʦʨʫ ʂʘʣʠʥʠʥʛʨʘʜʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʌɻʋ çʂʘʣʠʥʠʥʛʨʘʜʩʢʠʡ ʮʝʥʪʨ ʛʠʜʨʦʤʝʪʝʦʨʦʣʦʛʠʠ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳè ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʤʫ ʫʯʨʝʞʜʝʥʠʶ çʕʢʦʣʦʛʠʯʝʩʢʠʡ ʮʝʥʪʨ çɽʂɸʊ-

ʂʘʣʠʥʠʥʛʨʘʜè.  

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ: 

1. ɻʆʉʊ 31942-2012 çɺʦʜʘ. ʆʪʙʦʨ ʧʨʦʙ ʜʣʷ ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘè ʦʪ 

3 ʜʝʢʘʙʨʷ 2012 ʛ. 

2. ʂʦʨʦʩʪʝʣʸʚʘ ʃ.ɸ., ʂʦʱʘʝʚ ɸ.ɻ. ʆʩʥʦʚʳ ʵʢʦʣʦʛʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ: ʋʯʝʙʥʦʝ 

ʧʦʩʦʙʠʝ. ï ʉʇʙ.: ʀʟʜʘʪʝʣʴʩʪʚʦ çʃʘʥʴè, 2013. ï 240 ʩ.: ʠʣ. ï (ʋʯʝʙʥʠʢʠ ʜʣʷ 

ʚʫʟʦʚ. ʉʧʝʮʠʘʣʴʥʘʷ ʣʠʪʝʨʘʪʫʨʘ). 

3. ʄʋʂ 4.2.1884-04 çʉʘʥʠʪʘʨʥʦ-ʤʠʢʨʦʙʠʦʣʦʛʠʯʝʩʢʠʡ ʠ ʩʘʥʠʪʘʨʥʦ-ʧʘʨʘʟʠʪʦ-

ʣʦʛʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʚʦʜʳ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʥʳʭ ʦʙʲʝʢʪʦʚè ʦʪ 3 ʤʘʨʪʘ 2004 ʛ. 

4. ʅʝʪʨʫʩʦʚ ɸ. ʀ. ʄʠʢʨʦʙʠʦʣʦʛʠʷ: ʫʯʝʙʥʠʢ ʜʣʷ ʚʳʩʰ. ʫʯʝʙ. ʟʘʚʝʜʝʥʠʡ /  

ɸ. ʀ. ʅʝʪʨʫʩʦʚ, ʀ. ɹ. ʂʪʦʪʦʚʘ. ï ʄ.: ʀʟʜʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ çɸʢʘʜʝʤʠʷè, 2006. 

ï 352 ʩ. 

5. ʉʘʥʇʠʅ 2.1.4.1074-01 çʇʠʪʴʝʚʘʷ ʚʦʜʘ. ɻʠʛʠʝʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʢʘʯʝʩʪʚʫ 

ʚʦʜʳ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʳʭ ʩʠʩʪʝʤ ʧʠʪʴʝʚʦʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. ʂʦʥʪʨʦʣʴ 

ʢʘʯʝʩʪʚʘè, ʦʪ 26 ʩʝʥʪʷʙʨʷ 2001 ʛ.  

6. ʉʘʥʇʠʅ 2.1.5.980-00 çɻʠʛʠʝʥʠʯʝʩʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʭʨʘʥʝ ʧʦʚʝʨʭʥʦʩʪʥʳʭ 

ʚʦʜè, ʦʪ 01 ʷʥʚʘʨʷ 2001 ʛ. 
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ɺʀɼʓ ʂʆʅʉʊʈʋʂʎʀʁ ʆʏʀʉʊʅʓʍ ʋʉʊɸʅʆɺʆʂ ɼʃʗ ʂʆʊʊɽɼɾɽʁ 

ʐʠʨʭʘʥʷʥ ɸʨʫʪʶʥ ʇʝʪʨʦʩʦʚʠʯ 

ʩʪʫʜʝʥʪ-ʤʘʛʠʩʪʨʘʥʪ, ʉʦʯʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ,  
ʈʌ, ʛ.ʉʦʯʠ 

ʂʫʣʠʢʦʚ ʅʠʢʦʣʘʡ ʀʚʘʥʦʚʠʯ 

ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, 
ʜ-ʨ ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ., ʉʦʯʠʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

 ʈʌ, ʛ. ʉʦʯʠ 

ʂʫʣʠʢʦʚ ɼʤʠʪʨʠʡ ʅʠʢʦʣʘʝʚʠʯ 

ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, 
ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʈʦʩʪʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʩʪʨʦʠʪʝʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʈʌ, ʛ. ʈʦʩʪʦʚ-ʥʘ-ɼʦʥʫ 

 

ʂʦʥʩʪʨʫʢʮʠʠ ʦʯʠʩʪʥʳʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʢʦʪʪʝʜʞʝʡ ʚʦʟʤʦʞʥʳ 4 ʨʘʟʥʦʚʠʜʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ʦʯʠʩʪʥʳʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʢʦʪʪʝʜʞʝʡ. 

1-ʡ ʚʠʜ ʦʯʠʩʪʥʦʡ ʫʩʪʘʥʦʚʢʠ, ʥʘʯʠʥʘʶʱʘʷʩʷ ʩ ʩʝʧʪʠʢʘ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ. 

2-ʡ ʚʠʜ. ʋʟʝʣ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʩʪʦʢʦʚ ʠʤʝʝʪʩʷ ʠ ʠʤʝʝʪʩʷ ʫʩʨʝʜʥʠʪʝʣʴ 

ʨʘʩʭʦʜʦʚ.  

ɼʘʣʝʝ ʧʨʦʮʝʩʩ ʦʯʠʩʪʢʠ ʧʨʦʪʝʢʘʝʪ ʚ ʨʦʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʝ ʟʘʢʘʥʯʠʚʘʶʱʠʡʩʷ 

ʙʠʦʨʝʘʢʪʦʨʦʤ ʜʦʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʠ ʘʢʚʘʨʠʫʤʦʤ ʜʣʷ ʚʳʨʘʱʠʚʘʥʠʷ 

ʚʦʜʦʨʦʩʣʝʡ ʠ ʨʳʙʳ. 

3-ʡ ʚʠʜ. ʀʤʝʝʪʩʷ ʫʟʝʣ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʩʪʦʢʦʚ ʠ ʫʩʨʝʜʥʠʪʝʣʴ 

ʨʘʩʭʦʜʦʚ ʩ ʨʘʚʥʦʤʝʨʥʦʡ ʧʦʜʘʯʝʡ ʩʪʦʢʦʚ ʥʘ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʦʯʠʩʪʢʫ ʠ ʜʦʦʯʠʩʪʢʫ 

ʠ ʜʘʣʝʝ ʚʳʨʘʱʠʚʘʥʠʷ ʨʳʙ. 

4-ʡ ʚʠʜ. ʕʪʦʪ ʚʘʨʠʘʥʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʩ ʦʪʩʪʦʡʥʠʢʘʤʠ ʠ ʩʚʦʙʦʜʥʦʧʣʘʚʘʶʱʠʤ 

ʘʢʪʠʚʥʳʤ ʠʣʦʤ. ɺ ʉʦʯʠ ʚ ʧʨʦʜʘʞʝ ʠʤʝʶʪʩʷ ʫʩʪʘʥʦʚʢʠ çʊʘʡʛʘè, çʖʥʠʣʦʩè. ʅʦ 

ʧʨʘʢʪʠʯʝʩʢʠ ʵʪʠ ʫʩʪʘʥʦʚʢʠ ʥʫʞʜʘʶʪʩʷ ʚ ʝʞʝʜʥʝʚʥʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ ʧʦʵʪʦʤʫ ʥʝ 

ʠʤʝʝʪ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 

ʉʝʧʪʠʢʠ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ, ʦʩʦʙʝʥʥʦ ʚ ʤʝʩʪʥʦʩʪʠ ʣʝʩʠʩʪʦʡ ʩ 

ʫʢʣʦʥʦʤ ʚ ʩʪʦʨʦʥʫ ʦʪ ʞʠʣʴʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʦʜʘ ʠʟ ʩʝʧʪʠʢʘ ʠʜʸʪ ʥʘ ʧʦʣʠʚ 

ʜʝʨʝʚʴʝʚ. 
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ɺʘʨʠʘʥʪ ʩ ʙʠʦʮʝʥʦʟʦʤ ʧʨʠʢʨʝʧʣʸʥʥʳʭ ʥʘ ʝʨʰʦʚʦʡ ʥʘʩʘʜʢʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʙʦʛʘʪʳʭ ʠ 

ʤʘʣʦʦʙʝʩʧʝʯʝʥʥʳʭ ʩʝʤʝʡ. 

ɺʘʨʠʘʥʪ 2 ʠ 3 ʦʜʠʥʘʢʦʚʳ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ, ʥʦ ʨʘʟʣʠʯʥʳ ʧʦ 

ʵʩʪʝʪʠʯʝʩʢʦʤ ʫʨʦʚʥʶ ʠ ʧʦ ʩʪʦʠʤʦʩʪʠ ʦʯʠʩʪʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʦʵʪʦʤʫ ʠʭ ʤʦʞʥʦ 

ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʩʝʤʴʷʤ ʨʘʟʣʠʯʥʦʛʦ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ.  

1-ʡ ʚʠʜ ʦʙʫʩʣʦʚʣʝʥ ʪʝʤ, ʯʪʦ ʫʟʣʦʤ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʷʚʣʷʝʪʩʷ ʩʘʤ 

ʩʝʧʪʠʢ.  

ʉʝʧʪʠʢ ʤʦʞʝʪ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʜʦ 20 ʤʝʪʨʦʚ ʦʪ ʟʜʘʥʠʷ, ʛʨʷʟʥʘʷ ʚʦʜʘ ʧʦ 

ʦʪʚʦʜʘʤ ʧʦʩʪʫʧʘʝʪ ʚ ʦʙʱʫʶ ʝʤʢʦʩʪʴ. ʕʣʝʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʥʝ ʤʦʛʫʪ ʨʘʩʪʚʦʨʠʪʴʩʷ 

ʦʩʪʘʶʪʩʷ ʥʘ ʜʥʝ, ʘ ʩ ʧʦʤʦʱʴʶ ʘʥʘʵʨʦʙʥʳʭ ʙʘʢʪʝʨʠʡ ʚʦʜʥʘʷ ʯʘʩʪʴ ʥʘʯʠʥʘʝʪ 

ʙʨʦʜʠʪʴ. ɺʦ ʚʨʝʤʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʙʘʢʪʝʨʠʡ ʧʨʦʠʩʭʦʜʠʪ ʚʳʜʝʣʝʥʠʝ ʤʝʪʘʥʘ, 

ʜʣʷ ʝʛʦ ʦʪʚʦʜʘ ʠʩʧʦʣʴʟʫʶʪ ʪʨʫʙʫ, ʫʩʪʘʥʦʚʣʝʥʥʫʶ ʥʘ 1ï2 ʤʝʪʨʘ ʚʳʰʝ ʢʨʳʰʠ 

ʟʜʘʥʠʷ. ʆʪ 50 ʜʦ 75 ʩʦʩʪʘʚʣʷʝʪ ʧʨʦʮʝʥʪ ʦʯʠʩʪʢʠ ʚʦʜʳ, ʧʦʩʣʝ ʯʝʛʦ ʥʝ ʜʦ ʢʦʥʮʘ 

ʦʯʠʱʝʥʥʘʷ ʞʠʜʢʦʩʪʴ ʚʳʪʝʢʘʝʪ ʚ ʛʨʫʥʪ ʜʣʷ ʦʢʦʥʯʘʪʝʣʴʥʦʡ ʦʯʠʩʪʢʠ. 

ʅʝʨʘʩʪʚʦʨʠʤʳʡ ʦʩʘʜʦʢ, ʩʢʘʧʣʠʚʘʶʱʠʡʩʷ ʥʘ ʜʥʝ ʩʝʧʪʠʢʘ, ʚʳʯʠʱʘʝʪʩʷ ʥʘʩʦʩʦʤ 

ʘʩʩʝʥʠʟʘʮʠʦʥʥʦʡ ʤʘʰʠʥʳ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, 

ʯʠʩʪʢʫ ʢʦʥʩʪʨʫʢʮʠʠ ʪʨʝʙʫʝʪʩʷ ʧʨʦʚʦʜʠʪʴ ʦʪ 1 ʨʘʟʘ ʚ ʤʝʩʷʮ. 

 

 

ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʨʘʩʧʦʣʦʞʝʥʠʷ ʠ ʫʩʪʘʥʦʚʢʠ ʩʝʧʪʠʢʘ 

 



 

13 

 

ʆʪ ʩʝʧʪʠʢʦʚ ʚ ʧʦʩʝʣʢʘʭ ʠʜʝʪ ʥʝʧʨʠʷʪʥʳʡ ʟʘʧʘʭ, ʩʝʧʪʠʢʠ ʥʫʞʜʘʶʪʩʷ ʚ 

ʚʳʚʦʟʝ ʥʘʢʦʧʣʝʥʠʡ, ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʩʣʠʚʥʳʭ ʩʪʘʥʮʠʡ, ʘ ʩʣʠʚʥʳʝ ʩʪʘʥʮʠʠ ï ʚ 

ʧʝʨʝʨʘʙʦʪʢʝ ʧʨʠʚʝʟʝʥʥʳʭ ʦʩʘʜʢʦʚ. ɾʠʪʝʣʠ ʥʝʢʘʥʘʣʠʟʦʚʘʥʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ 

ʢʦʥʪʨʦʣʠʨʫʶʱʠʝ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʠʨʦʜʦʦʭʨʘʥʳ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʝʜʲʷʚʣʷʶʪ ʧʨʝʪʝʥʟʠʠ ʢ ʘʜʤʠʥʠʩʪʨʘʮʠʷʤ ʞʠʣʳʭ ʤʘʩʩʠʚʦʚ, ʘ ʞʠʪʝʣʠ, 

ʫʩʪʘʥʦʚʠʚʰʠʝ ʩʝʧʪʠʢʠ, ʢʦʪʦʨʳʝ ʟʘʨʘʙʘʪʳʚʘʶʪ ʥʘ ʦʪʜʳʭʘʶʱʠʭ, ʦʩʪʘʶʪʩʷ ʚ 

ʩʪʦʨʦʥʝ ʠ ʥʠ ʟʘ ʯʪʦ ʥʝ ʦʪʚʝʯʘʶʪ, ʘ ʪʦʣʴʢʦ ʪʨʝʙʫʶʪ ʧʠʪʴʝʚʦʡ ʚʦʜʳ ʠ ʫʣʫʯʰʝ-ʥʠʷ 

ʩʘʥʠʪʘʨʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʩʝʣʢʦʚ. ʄʝʞʜʫ ʪʝʤ ʛʦʩʪʠ ʧʨʠʝʟʞʘʶʪ ʪʦʣʴʢʦ ʚ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʝʨʠʦʜʳ ʛʦʜʘ ʠ ʥʘ ʥʝʧʨʦʜʦʣʞʠʪʝʣʴʥʦʝ ʚʨʝʤʷ, ʧʦʵʪʦʤʫ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʦʯʠʩʪʥʳʭ ʩʪʘʥʮʠʡ ʥʘ ʧʦʪʝʥʮʠʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʞʠʚʘʶʱʠʭ 

ʠʣʠ ʦʪʜʳʭʘʶʱʠʭ ʣʶʜʝʡ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʪʘʢ ʢʘʢ ʵʪʠ ʦʯʠʩʪʥʳʝ ʩʪʘʥʮʠʠ ʙʫʜʫʪ 

ʨʘʙʦʪʘʪʴ ʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʤ ʨʝʞʠʤʝ, ʘ ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʵʬʬʝʢʪʠʚʥʦ. 

ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʦʩʥʦʚʥʦʡ ʫʧʦʨ ʚ ʢʘʥʘʣʠʟʦʚʘʥʠʠ ʧʦʩʝʣʢʦʚ ʜʦʣʞʝʥ ʙʳʪʴ 

ʩʜʝʣʘʥ ʥʘ ʫʩʪʨʦʡʩʪʚʦ ʣʦʢʘʣʴʥʳʭ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʳʭ ʦʯʠʩʪʥʳʭ ʫʩʪʘʥʦʚʦʢ 

ʢʦʪʪʝʜʞʝʡ ʙʝʟ ʩʝʧʪʠʢʦʚ ʩ ʧʦʚʪʦʨʥʳʤ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʦʯʠʱʝʥ-ʥʦʡ ʚʦʜʳ ʥʘ 

ʩʤʳʚ ʫʥʠʪʘʟʦʚ ʠ ʧʠʩʩʫʘʨʦʚ, ʧʦʣʠʚ ʟʝʣʝʥʳʭ ʥʘʩʘʞʜʝʥʠʡ, ʥʘ ʭʦʟʷʡʩʪʚʝʥʥʳʝ 

ʥʫʞʜʳ (ʥʘʧʨʠʤʝʨ, ʤʳʪʴʝ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʠ ʪ.ʜ.) ʩ ʧʦʣʫʯʝ-ʥʠʝʤ ʧʘʨʘʤʝʪʨʦʚ 

ʢʘʯʝʩʪʚʘ ʦʯʠʱʝʥʥʦʡ ʚʦʜʳ ʚ ʢʦʪʪʝʜʞʥʳʭ ʦʯʠʩʪʥʳʭ ʫʩʪʘ-ʥʦʚʢʘʭ ʥʘ ʫʨʦʚʥʝ 

ʥʦʨʤʘʪʠʚʦʚ ʥʘ ʚʳʧʫʩʢ ʚ ʨʳʙʦʭʦʟʷʡʩʪʚʝʥʥʳʡ ʚʦʜʦʝʤ ʯʝ-ʨʝʟ ʣʠʚʥʝʚʫʶ ʩʠʩʪʝʤʫ 

ʦʪʚʦʜʘ ʚʦʜʳ ʩ ʪʝʨʨʠʪʦʨʠʠ ʥʘʩʝʣʝʥʥʦʛʦ ʧʫʥʢʪʘ 

ʅʝʦʙʭʦʜʠʤʦ ʟʘʧʨʝʪʠʪʴ ʧʨʠʝʤ ʦʪʜʳʭʘʶʱʠʭ ʚ ʜʦʤʘ, ʥʝ ʦʩʥʘʱʝʥʥʳʝ 

ʦʯʠʩʪʥʳʤʠ ʫʩʪʘʥʦʚʢʘʤʠ ʥʦʚʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʘ ʪʘʢʞʝ ʟʘʧʨʝʪʠʪʴ ʚʳʧʫʩʢ ʠ 

ʨʝʘʣʠʟʘʮʠʶ ʩʝʧʪʠʢʦʚ ʠ ʦʯʠʩʪʥʳʭ ʩʪʘʥʮʠʡ, ʥʝ ʛʘʨʘʥʪʠʨʫʶʱʠʭ ʚʳʩʦʢʦ-

ʵʬʬʝʢʪʠʚʥʫʶ ʦʯʠʩʪʢʫ ʩʪʦʯʥʳʭ ʚʦʜ ʠ ʧʦʜʛʦʪʦʚʢʫ ʚʳʜʝʣʷʝʤʳʭ ʧʨʠ ʦʯʠʩʪ-ʢʝ 

ʦʩʘʜʢʦʚ ʢ ʫʪʠʣʠʟʘʮʠʠ. ʇʨʠ ʪʘʢʦʤ ʧʦʜʭʦʜʝ ʣʠʚʥʝʚʳʝ ʚʦʜʳ ʥʝ ʙʫʜʫʪ ʟʘʛʨʷʟʥʷʪʴ 

ʚʩʝ ʚʦʜʦʝʤʳ ʜʨʝʥʘʞʥʳʤʠ ʚʦʜʘʤʠ, ʩʦʜʝʨʞʘʱʠʤʠ ʙʠʦʛʝʥʥʳʝ ʵʣʝʤʝʥʪʳ, ʠ ʥʝ 

ʙʫʜʫʪ ʚʳʟʳʚʘʪʴ ʮʚʝʪʝʥʠʝ ʚʦʜʳ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜʦʝʤʦʚ, ʚʦʜʦʝʤʦʚ ʠ ʣʠʤʘʥʦʚ, 

ʧʨʠʙʨʝʞʥʳʭ ʚʦʜ ʤʦʨʝʡ. 

ʃʦʢʘʣʴʥʳʝ ʦʯʠʩʪʥʳʝ ʫʩʪʘʥʦʚʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʤʘʢʩʠʤʘʣʴʥʦ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʳ, ʯʪʦʙʳ ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʷ ʥʝ ʪʨʝʙʦʚʘʣʘ ʝʞʝʜʥʝʚʥʦʛʦ 
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ʦʙʩʣʫʞʠʚʘʥʠʷ. ɺ ʥʘʩʝʣʝʥʥʳʭ ʧʫʥʢʪʘʭ ʩʣʝʜʫʝʪ ʦʨʛʘʥʠʟʦʚʳʚʘʪʴ ʧʫʥʢʪʳ 

ʩʝʨʚʠʩʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʠ ʢʦʥʪʨʦʣʷ ʟʘ ʩʦʩʪʦʷʥʠʝʤ ʣʦʢʘʣʴʥʳʭ ʦʯʠʩʪʥʳʭ 

ʫʩʪʘʥʦʚʦʢ (ʧʦ ʧʨʠʤʝʨʫ ʛʘʟʦʚʦʡ ʩʣʫʞʙʳ, ʢʦʪʝʣʴʥʳʭ ʫʩʪʘʥʦʚʦʢ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ 

ʞʠʣʴʷ). 

2-ʡ ʚʠʜ. ʅʘ ʦʩʠ ʨʦʪʦʨʥʦʛʦ ʙʠʦʬʠʣʴʪʨʘ ʟʘʢʨʝʧʣʝʥʳ ʜʠʩʢʠ, ʚʳʧʦʣʥʝʥʥʳʝ ʠʟ 

ʧʣʘʩʪʠʢʘ ʠʣʠ ʠʟ ʜʨʫʛʦʛʦ ʣʝʛʢʦʛʦ ʤʘʪʝʨʠʘʣʘ. ʉʢʦʨʦʩʪʴ ʚʨʘʱʝʥʠʷ ʜʠʩʢʦʚ 

ʩʦʩʪʘʚʣʷʝʪ 1ï2 ʦʙ/ʤʠʥ. ɼʠʩʢʠ ʯʘʩʪʠʯʥʦ ʥʘʭʦʜʷʪʩʷ ʥʘʜ ʧʦʚʝʨʭʥʦʩʪʴʶ- ʚʦʜʳ, ʧʨʠ 

ʵʪʦʤ ʠʟ ʚʦʟʜʫʭʘ ʧʦʩʪʫʧʘʝʪ ʢʠʩʣʦʨʦʜ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʧʨʦʮʝʩʩʘ ʦʯʠʩʪʢʠ. 

 

 

ʈʠʩʫʥʦʢ 2. ʇʨʠʥʮʠʧʠʘʣʴʥʘʷ ʩʭʝʤʘ ʨʦʪʦʨʥʦʛʦ ʙʠʦʬʠʣʴʪʨʘ 

 

ʂʨʦʤʝ ʪʦʛʦ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʥʝʚʤʘʪʠʯʝʩʢʘʷ ʘʵʨʘʮʠʷ. ɺ ʦʙʱʝʤ ʩʣʫʯʘʝ 

ʨʦʪʦʨʥʳʡ ʬʠʣʴʪʨ ʪʨʝʙʫʝʪ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʙʨʘʙʦʪʢʠ ʚʦʜʳ. 

 

 

ʈʠʩʫʥʦʢ 3. ʈʦʪʦʨʥʳʡ ʜʠʩʢʦʚʳʡ ʙʠʦʬʠʣʴʪʨ 

 

ʈʦʪʦʨʥʳʡ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʬʠʣʴʪʨ ʤʦʞʝʪ ʧʦʩʣʫʞʠʪʴ ʜʣʷ ʧʝʨʚʦʡ ʩʪʫʧʝʥʠ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ. ʈʦʪʦʨʥʳʝ ʜʠʩʢʠ ʤʦʛʫʪ ʙʳʪʴ ʦʩʥʘʱʝʥʳ ʝʨʰʦʚʦʡ 

ʥʘʩʘʜʢʦʡ. 
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a) ʦʜʥʦʩʪʫʧʝʥʯʘʪʳʡ 

 

b) ʜʚʫʭʩʪʫʧʝʥʯʘʪʳʡ 

 

ʈʠʩʫʥʦʢ 4. ʉʭʝʤʳ ʦʯʠʩʪʢʠ ʚʦʜʳ ʥʘ ʙʠʦʬʠʣʴʪʨʘʭ: ʘ ï ʦʜʥʦʩʪʫʧʝʥʯʘʪʦʤ  

ʠ ʙ ï ʜʚʫʭʩʪʫʧʝʥʯʘʪʦʤ 

 

ʇʦʩʣʝ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʩʪʦʢʦʚ ʠ ʫʩʨʝʜʥʝʥʠʷ ʨʘʩʭʦʜʦʚ ʩʪʦʯʥʳʭ ʚʦʜ ʠ 

ʢʦʥʮʝʥʪʨʘʮʠʠ ʟʘʛʨʷʟʥʝʥʠʠ ʙʠʦʮʝʥʦʟʦʤ ʧʨʠʢʨʝʧʣʸʥʥʳʭ ʥʘ ʝʨʰʦʚʦʡ 

ʚʦʣʦʢʥʠʩʪʦʡ ʥʘʩʘʜʢʝ ʩʦʜʝʨʞʘʱʝʡ ʩʫʧʝʨʪʦʥʢʠʝ ʚʦʣʦʢʥʠʩʪʦʡ ʥʘʩʘʜʢʝ 

ʩʦʜʝʨʞʘʱʝʡ ʩʫʧʝʨʪʦʥʢʠʝ ʧʦʣʠʘʤʠʜʥʳʝ ʚʦʣʦʢʥʘ ʩʝʯʝʥʠʝ 10 é 15 ʤʢʤ ʚʦ 

ʚʨʘʱʘʶʱʝʤʩʷ ʙʠʦʨʝʘʢʪʦʨʝ ʚ ʪʝʯʝʥʠʝ ʥʝ ʤʝʥʝʝ 2-ʭ ʯʘʩʦʚ ʩ ʫʯʸʪʦʤ 

ʨʝʮʠʨʢʫʣʷʮʠʦʥʦʛʦ ʥʠʪʨʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʦʪʦʢʘ ʩʪʦʯʥʳʭ ʚʦʜ, ʧʨʦʜʚʝʨʛʘʶʪʩʷ 
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ʘʵʨʦʙʥʦʡ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʝ ʚ ʟʘʧʦʣʥʝʥʥʦʤ ʧʦʣʦʚʠʥʫ ʜʚʫʭ ʦʪʩʝʢʦʚʦʤ 

ʙʠʦʨʝʘʢʪʦʨʝ. ɿʘʚʝʨʰʘʝʪʩʷ ʧʨʦʮʝʩʩ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʚ ʘʢʚʘʨʠʫʤʝ ʧʦʩʨʝʜʩʪʚʦʤ 

ʚʦʜʦʨʦʩʣʝʡ ʠ ʚʳʩʰʠʭ ʚʦʜʥʳʭ ʨʘʩʪʝʥʠʡ ʩʦ ʩʢʘʨʤʣʠʚʘʥʠʝʤ ʛʠʜʨʦʙʠʦʥʪʦʚ, 

ʚʳʥʦʩʠʤʳʤʠ ʠʟ ʙʠʦʨʦʪʦʨʥʦʡ ʫʩʪʘʥʦʚʢʠ ʨʳʙʘʤ ʪʠʧʘ ʢʘʨʧ ʠʣʠ ʢʘʨʘʩʴ. 

3-ʡ ʚʠʜ. ʕʪʦʪ ʚʠʜ ʢʦʥʩʪʨʫʢʮʠʡ ʦʯʠʩʪʥʳʭ ʫʩʪʘʥʦʚʦʢ ʜʣʷ ʢʦʪʪʝʜʞʝʡ 

ʦʙʲʷʩʥʷʝʪʩʷ ʙʠʦʣʦʛʠʯʝʩʢʘʷ ʦʯʠʩʪʢʘ ʩ ʧʦʤʦʱʴʶ ʪʨʸʭʠʣʦʚʦʡ ʩʠʩʪʝʤʦʡ (ʧʘʪʝʥʪ 

ʈʌ ˉ2240291, ʦʧʫʙʣʠʢʦʚʘʥ 29.06.2005., ʘʚʪʦʨʳ: ʅ.ʀ.ʂʫʣʠʢʦʚ ʠ ʜʨ.). ʆʧʠʩʘʥʠʝ 

ʪʨʸʭʠʣʦʚʦʡ ʩʠʩʪʝʤʳ ʧʨʠʚʝʜʝʥʘ ʚ ʧʘʪʝʥʪʝ [2]. ɺ ʪʨʝʭʠʣʦʚʦʡ ʩʠʩʪʝʤʳ 

ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʟʘʜʝʡʩʪʚʦʚʘʥʘ ʥʘʩʘʜʢʘ ʜʣʷ ʫʜʝʨʞʠʚʘʥʠʷ 

ʧʨʠʢʨʝʧʣʝʥʥʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʢʘʢ ʥʘ ʩʪʘʜʠʠ ʜʝʥʠʪʨʠʬʠʢʘʮʠʠ (ʧʝʨʚʘʷ 

ʠʣʦʚʘʷ ʩʠʩʪʝʤʘ), ʪʘʢ ʠ ʥʘ ʩʪʘʜʠʠ ʥʠʪʨʠʬʠʢʘʮʠʠ (ʚʪʦʨʘʷ ʠʣʦʚʘʷ ʩʠʩʪʝʤʘ), ʘ 

ʪʘʢʞʝ ʥʘ ʩʪʘʜʠʠ ʜʦʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ (ʪʨʝʪʴʷ ʠʣʦʚʘʷ ʩʠʩʪʝʤʘ).  

ʉʧʦʩʦʙ ʚʢʣʶʯʘʝʪ ʧʨʦʮʝʞʠʚʘʥʠʝ ʚʦʜʳ, ʦʪʩʪʘʠʚʘʥʠʝ, ʦʙʨʘʙʦʪʢʫ ʩʪʦʢʦʚ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʦʯʠʱʝʥʥʳʭ ʩʪʦʢʦʚ. 

ɹʠʦʣʦʛʠʯʝʩʢʫʶ ʦʯʠʩʪʢʫ ʦʩʫʱʝʩʪʚʣʷʶʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʨʝʭʠʣʦʚʦʡ ʩʠʩʪʝʤʳ. 

ʇʝʨʚʘʷ ʩʠʩʪʝʤʘ ʨʘʙʦʪʘʝʪ ʩ ʙʘʢʪʝʨʠʘʣʴʥʳʤ ʙʠʦʮʝʥʦʟʦʤ ʠ ʩʫʪʦʯʥʳʤʠ 

ʥʘʛʨʫʟʢʘʤʠ ʥʘ ʠʣ ʥʝ ʤʝʥʝʝ 1 ʢʛ ɹʇʂʧʦʣʥ ʥʘ 1 ʢʛ ʙʝʟʟʦʣʴʥʦʛʦ ʚʝʱʝʩʪʚʘ ʠʣʘ ʠ 

ʩʥʘʙʞʝʥʘ ʠʣʦʦʪʜʝʣʠʪʝʣʝʤ ʦʪʩʪʦʡʥʦʛʦ ʪʠʧʘ. ɺʪʦʨʘʷ ʠʣʦʚʘʷ ʩʠʩʪʝʤʘ ʨʘʙʦʪʘʝʪ ʩ 

ʥʠʪʨʠʜʝʥʠʪʨʠʬʠʮʠʨʫʶʱʠʤ ʙʠʦʮʝʥʦʟʦʤ, ʚʢʣʶʯʘʷ ʩʦʦʙʱʝʩʪʚʦ ʛʝʪʝʨʦʪʨʦʬʥʳʭ ʠ 

ʘʚʪʦʪʨʦʬʥʳʭ ʙʘʢʪʝʨʠʡ, ʧʨʦʩʪʝʡʰʠʭ ʠ ʤʝʣʢʠʭ ʞʠʚʦʪʥʳʭ ʪʨʝʪʴʝʛʦ ʪʨʦʬʠʯʝʩʢʦʛʦ 

ʫʨʦʚʥʷ, ʩʫʪʦʯʥʳʤʠ ʥʘʛʨʫʟʢʘʤʠ ʥʘ ʠʣ ʥʝ ʙʦʣʝʝ 200 ʛ ɹʇʂʧʦʣʥ ʥʘ 1 ʢʛ ʙʝʟʟʦʣʴʥʦʛʦ 

ʚʝʱʝʩʪʚʘ ʠʣʘ, ʠ ʩʥʘʙʞʝʥʘ ʠʣʦʦʪʜʝʣʠʪʝʣʝʤ ʦʪʩʪʦʡʥʦʛʦ ʪʠʧʘ. ʊʨʝʪʴʷ ʠʣʦʚʘʷ 

ʩʠʩʪʝʤʘ ʨʘʙʦʪʘʝʪ ʩ ʥʠʪʨʠʬʠʮʠʨʫʶʱʠʤ ʠ ʤʠʥʝʨʘʣʠʟʠʨʫʶʱʠʤ ʙʠʦʮʝʥʦʟʦʤ, 

ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʩʦʩʪʦʷʱʠʤ ʠʟ ʛʠʜʨʦʙʠʦʥʪʦʚ ʪʨʝʪʴʝʛʦ ʪʨʦʬʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ, 

ʟʦʦʧʣʘʥʢʪʦʥʘ, ʬʠʢʩʠʨʦʚʘʥʥʦʛʦ ʚ ʦʙʲʝʤʝ ʩʦʦʨʫʞʝʥʠʷ, ʩʥʘʙʞʝʥʥʦʛʦ 

ʚʦʣʦʢʥʠʩʪʦʡ ʥʘʩʘʜʢʦʡ, ʟʘʩʝʣʝʥʥʦʡ ʟʦʦʧʣʘʥʢʪʦʥʦʤ, ʩ ʩʫʪʦʯʥʳʤʠ ʥʘʛʨʫʟʢʘʤʠ ʥʝ 

ʙʦʣʝʝ 1 ʢʛ ʩʫʭʦʛʦ ʚʝʱʝʩʪʚʘ ʟʦʦʧʣʘʥʢʪʦʥʘ, ʩʠʩʪʝʤʦʡ ʙʘʨʙʦʪʝʨʦʚ, 

ʢʦʤʤʫʥʠʢʘʮʠʷʤʠ ʜʣʷ ʫʜʘʣʝʥʠʷ ʬʝʢʘʣʠʡ, ʧʩʝʚʜʦʬʝʢʘʣʠʡ ʠ ʦʪʤʝʨʰʝʛʦ 

ʟʦʦʧʣʘʥʢʪʦʥʘ ʥʘ ʩʦʦʨʫʞʝʥʠʷ ʧʦ ʦʙʨʘʙʦʪʢʝ ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ ʚʦʜ. ʇʨʠʯʝʤ 

ʚʳʚʝʜʝʥʠʝ ʦʩʘʜʢʦʚ ʧʨʦʠʟʚʦʜʷʪ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʠʟ ʙʠʦʨʝʘʢʪʦʨʦʚ ʪʨʝʪʴʝʡ ʠʣʦʚʦʡ 
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ʩʠʩʪʝʤʳ. ʊʝʭʥʠʯʝʩʢʠʡ ʨʝʟʫʣʴʪʘʪ: ʫʚʝʣʠʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʜʘʣʝʥʠʷ ʠʟ ʚʦʜʳ 

ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʟʦʣʴʥʳʭ ʥʝʟʘʛʥʠʚʘʶʱʠʭ, ʙʦʛʘʪʳʭ 

ʙʠʦʛʝʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ ʚʦʜ, ʩʥʠʞʝʥʠʝ ʦʙʲʝʤʦʚ ʝʤʢʦʩʪʥʳʭ 

ʩʦʦʨʫʞʝʥʠʡ ʠ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ. 

ʀʟʦʙʨʝʪʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʩʧʦʩʦʙʘʤ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʠ ʤʦʞʝʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʦ ʚ ʢʦʤʤʫʥʘʣʴʥʦʤ ʭʦʟʷʡʩʪʚʝ ʧʨʠ ʦʯʠʩʪʢʝ ʛʦʨʦʜʩʢʠʭ ʠʣʠ ʙʣʠʟʢʠʭ ʢ 

ʥʠʤ ʧʦ ʩʦʩʪʘʚʫ ʧʨʦʤʳʰʣʝʥʥʳʭ ʩʪʦʯʥʳʭ ʚʦʜ. 

ʎʝʣʴ ʠʟʦʙʨʝʪʝʥʠʷ ï ʫʚʝʣʠʯʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʜʘʣʝʥʠʷ ʠʟ ʚʦʜʳ 

ʙʠʦʛʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʬʦʩʬʦʨʘ), ʧʦʣʫʯʝʥʠʝ ʚʳʩʦʢʦʟʦʣʴʥʳʭ ʥʝ 

ʟʘʛʥʠʚʘʶʱʠʭ, ʙʦʛʘʪʳʭ ʙʠʦʛʝʥʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ ʚʦʜ, 

ʩʥʠʞʝʥʠʝ ʦʙʲʝʤʦʚ ʝʤʢʦʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʡ ʠ ʵʥʝʨʛʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʦʯʠʩʪʢʠ 

ʩʪʦʯʥʳʭ ʚʦʜ. 

4-ʡ ʚʠʜ. ʕʪʦʪ ʚʘʨʠʘʥʪ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʦʯʠʩʪʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʩ ʦʪʩʪʦʡʥʠʢʘʤʠ ʠ ʩʚʦʙʦʜʥʦʧʣʘʚʘʶʱʠʤ 

ʘʢʪʠʚʥʳʤ ʠʣʦʤ. ɺ ʉʦʯʠ ʚ ʧʨʦʜʘʞʝ ʠʤʝʶʪʩʷ ʫʩʪʘʥʦʚʢʠ çʊʘʡʛʘè, çʖʥʠʣʦʩè.  

ʈʘʩʩʤʦʪʨʠʤ ʪʝʭʥʦʣʦʛʠʯʝʩʢʫʶ ʩʭʝʤʫ ʨʘʙʦʪʳ ʦʯʠʩʪʥʦʡ ʫʩʪʘʥʦʚʢʠ çʖʥʠʣʦʩè. 

 

 

ʈʠʩʫʥʦʢ 5. ʊʝʭʥʦʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʨʘʙʦʪʳ ʦʯʠʩʪʥʦʡ ʫʩʪʘʥʦʚʢʠ çʖʥʠʣʦʩè 

 

1. ʍʦʟʷʡʩʪʚʝʥʥʦ-ʙʳʪʦʚʳʝ ʩʪʦʢʠ ʧʦʜʚʦʜʷʪʩʷ ʚ ʧʨʠʸʤʥʫʶ ʢʘʤʝʨʫ, ʛʜʝ 

ʧʨʦʠʩʭʦʜʠʪ ʦʪʩʪʘʠʚʘʥʠʝ ʩʪʦʯʥʳʭ ʚʦʜ, ʛʜʝ ʦʩʝʜʘʶʪ ʢʨʫʧʥʳʡ ʤʫʩʦʨ, ʘ ʧʦʩʣʝ ʚ 

ʦʩʘʜʦʢ, ʪʘʢʞʝ ʚ ʧʨʠʸʤʥʦʡ ʢʘʤʝʨʝ ʧʨʦʠʩʭʦʜʠʪ ʫʩʨʝʜʥʝʥʠʝ ʨʘʩʭʦʜʦʚ ʩʪʦʯʥʳʭ 

ʚʦʜ, ʯʪʦ ʝʩʪʝʩʪʚʝʥʥʦ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʨʘʙʦʪʝ ʚʩʝʡ ʫʩʪʘʥʦʚʢʝ.  

2. ɿʘʪʝʤ ʩ ʧʦʤʦʱʴʶ ʘʵʨʣʠʬʪʘ ʩʪʦʯʥʳʝ ʚʦʜʳ ʩ ʘʢʪʠʚʥʳʤ ʠʣʦʤ 

ʥʘʧʨʘʚʣʷʶʪʩʷ ʚ ʘʵʨʦʪʝʥʢ, ʛʜʝ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʮʝʩʩʳ ʦʯʠʩʪʢʠ ʩʪʦʢʦʚ. 
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3. ʇʦʪʦʤ ʠʟ ʘʵʨʦʪʝʥʢʘ ʩʘʤʦʪʝʢʦʤ ʩʪʦʯʥʳʝ ʚʦʜʳ ʦʢʘʟʳʚʘʶʪʩʷ ʚʦ ʚʪʦʨʠʯʥʦʤ 

ʦʪʩʪʦʡʥʠʢʝ, ʛʜʝ ʧʨʠ ʦʪʩʫʪʩʪʚʠʠ ʢʠʩʣʦʨʦʜʘ ʦʩʘʞʜʘʝʪʩʷ ʘʢʪʠʚʥʳʡ ʠʣ ʠ ʧʨʦʭʦʜʠʪ 

ʧʨʦʮʝʩʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʠʪʨʘʪʥʦʛʦ ʠ ʥʠʪʨʠʪʥʦʛʦ ʘʟʦʪʘ ʜʦ ʤʦʣʝʢʫʣʷʨʥʦʛʦ. 

4. ʅʘ ʜʥʝ ʚʪʦʨʠʯʥʦʛʦ ʦʪʩʪʦʡʥʠʢʘ ʦʩʝʜʘʝʪ ʘʢʪʠʚʥʳʡ ʠʣ, ʘ ʦʩʚʝʪʣʝʥʥʘʷ ʠ 

ʦʯʠʱʝʥʥʘʷ ʚʦʜʘ ʚʳʭʦʜʠʪ ʧʨʠʥʫʜʠʪʝʣʴʥʦ ʠʣʠ ʩʘʤʦʪʝʢʦʤ ʟʘ ʧʨʝʜʝʣʳ ʫʩʪʘʥʦʚʢʠ. 

ɺʦ ʚʪʦʨʠʯʥʦʤ ʦʪʩʪʦʡʥʠʢʝ ʥʘʯʠʥʘʝʪʩʷ ʬʘʟʘ ʨʝʮʠʨʢʫʣʷʮʠʠ. 

5. ɺ ʘʵʨʦʪʝʥʢʝ ʦʩʝʜʘʝʪ ʘʢʪʠʚʥʳʡ ʠʣ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʘʢʪʠʚʥʦʛʦ ʠʣʘ, ʨʝʮʠʨʢʫʣʠʨʫʝʪʩʷ ʚ ʧʨʠʸʤʥʫʶ ʢʘʤʝʨʫ ʠʣʠ ʚ ʩʪʘʙʠʣʠʟʘʪʦʨ ʜʣʷ 

ʧʦʩʣʝʜʫʶʱʝʡ ʫʪʠʣʠʟʘʮʠʠ. ʋʨʦʚʝʥʴ ʚ ʫʨʘʚʥʠʪʝʣʴʥʦʤ ʨʝʟʝʨʚʫʘʨʝ ʧʨʠ 

ʧʦʩʪʫʧʣʝʥʠʠ ʥʦʚʳʭ ʩʪʦʢʦʚ ʧʦʚʳʰʘʝʪʩʷ, ʠ ʩʝʧʪʠʢ ʜʣʷ ʜʘʯʠ ʖʥʠʣʦʩ ʚʝʩʴ ʮʠʢʣ 

ʦʯʠʩʪʢʠ ʧʦʚʪʦʨʷʝʪ. 

ɺ ʮʝʣʦʤ, ʦʯʠʩʪʥʘʷ ʫʩʪʘʥʦʚʢʘ çʖʥʠʣʦʩè, ʚʧʨʦʯʝʤ ʢʘʢ ʠ çʊʘʡʛʘè ʥʝ ʪʘʢ 

ʵʬʬʝʢʪʠʚʥʳ ʠ ʫʜʦʙʥʳ ʜʣʷ ʧʦʣʴʟʦʚʘʥʠʷ, ʪʘʢ ʢʘʢ ʥʫʞʜʘʶʪʩʷ ʚ ʝʞʝʜʥʝʚʥʦʤ 

ʦʙʩʣʫʞʠʚʘʥʠʠ, ʦʯʠʩʪʥʳʝ ʫʩʪʘʥʦʚʢʠ ʢʘʥʘʣʠʟʘʮʠʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʳ ʧʨʠ ʨʘʙʦʪʝ. 

ʉʛʫʱʝʥʠʝ ʠ ʦʙʝʟʚʦʞʠʚʘʥʠʝ ʦʩʘʜʢʦʚ. 

ʉʛʫʱʝʥʠʝ ʠ ʦʙʝʟʚʦʞʠʚʘʥʠʝ ʦʩʘʜʢʘ ʚʘʞʥʳʡ ʵʣʝʤʝʥʪ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʚ 

ʢʘʯʝʩʪʚʝ ʙʠʦʛʫʤʫʩʘ ʥʘ ʫʜʦʙʨʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ. ʂ ʧʨʠʤʝʨʫ, ʚ 

ʩʧʦʩʦʙʝ (ʧʘʪʝʥʪ) [4] ʦʧʠʩʘʥʘ ʩʠʩʪʝʤʘ ʩʛʫʱʝʥʠʷ ʠ ʦʙʝʟʚʦʞʠʚʘʥʠʷ ʦʩʘʜʢʦʚ ʩʪʦʯʥʳʭ 

ʚʦʜ. 

 

ʈʠʩʫʥʦʢ 6. ʉʭʝʤʘ ʜʚʠʞʝʥʠʷ ʦʩʘʜʢʦʚ ʚ ʦʯʠʩʪʥʦʡ ʫʩʪʘʥʦʚʢʝ 
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ʏʝʨʪʸʞ ʥʘʤ ʧʦʢʘʟʳʚʘʝʪ ʜʚʠʞʝʥʠʝ ʦʩʘʜʢʦʚ: 

11 ï ʥʘʩʦʩ ʧʦʜʘʯʠ ʩʪʦʢʦʚ; 

15 ï ʦʩʚʝʪʣʠʪʝʣʴ; 

22 ï ʪʨʫʙʦʧʨʦʚʦʜʳ; 

23 ï ʪʨʫʙʘ; 

24 ï ʨʝʟʝʨʚʥʘʷ ʸʤʢʦʩʪʴ; 

45, 49 ï ʠʣʦʚʘʷ ʧʣʦʱʘʜʢʘ; 

46 ï ʪʨʫʙʦʧʨʦʚʦʜ; 

47 ï ʚʘʢʫʫʤ-ʥʘʩʦʩ; 

48 ï ʚʦʟʜʫʭʦʚʦʜ; 

50 ï ʧʦʜʜʦʥ ʜʣʷ ʚʳʛʨʫʟʢʠ  

51 ï ʚʝʨʤʠʢʦʤʧʦʩʪʝʨ 

ʆʩʘʜʢʠ ʩʪʦʯʥʳʭ ʚʦʜ ʧʦʩʣʝ ʧʨʦʮʝʩʩʘ ʩʛʫʱʝʥʠʷ ʚ ʨʝʟʝʨʚʫʘʨʥʦʡ ʸʤʢʦʩʪʠ (24) 

ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʫ (46) ʧʦʜʘʶʪʩʷ ʥʘ ʠʣʦʚʫʶ ʧʣʦʱʘʜʢʫ (45), ʛʜʝ ʦʙʝʟʚʦʞʠʚʘʶʪʩʷ 

ʜʦ ʚʣʘʞʥʦʩʪʠ 82ï86% ʟʘ ʩʯʝʪ ʚʘʢʫʫʤʘ, ʩʦʟʜʘʚʘʝʤʦʛʦ ʚʘʢʫʫʤ-ʥʘʩʦʩʦʤ (47) ʧʦ 

ʚʦʟʜʫʭʦʚʦʜʫ (48). ʌʠʣʴʪʨʘʪ ʠʟ ʧʦʜʜʦʥʘ ʠʣʦʚʦʡ ʧʣʦʱʘʜʢʠ (45) ʧʝʨʠʦʜʠʯʝʩʢʠ 

ʫʜʘʣʷʝʪʩʷ ʥʘʩʦʩʦʤ (11) ʧʦ ʪʨʫʙʦʧʨʦʚʦʜʫ (49) ʚ ʫʩʨʝʜʥʠʪʝʣʴ (10) ʨʘʩʭʦʜʦʚ. 

ʆʙʝʟʚʦʞʝʥʥʳʡ ʦʩʘʜʦʢ ʠʟ ʠʣʦʚʦʡ ʧʣʦʱʘʜʢʠ 45 ʚʳʛʨʫʞʘʝʪʩʷ ʚ ʧʦʜʜʦʥ (50) ʠ 

ʜʘʣʝʝ ʧʦʩʣʝ ʩʤʝʰʠʚʘʥʠʷ ʩ ʦʪʩʦʨʪʠʨʦʚʘʥʥʳʤʠ ʦʪʙʨʦʩʘʤʠ ʠʟ ʙʘʢʘ ʢʦʥʪʝʡʥʝʨʘ ʠ 

ʦʧʠʣʢʘʤʠ ʟʘʛʨʫʞʘʝʪʩʷ ʚ ʝʤʢʦʩʪʴ ʚʝʨʤʠʢʦʤʧʦʩʪʝʨʘ (51). ʇʝʨʝʨʘʙʦʪʘʥʥʳʡ 

ʚʝʨʤʠʢʫʣʴʪʫʨʦʡ ʠ ʚʳʜʝʨʞʘʥʥʳʡ ʚ ʚʝʨʤʠʢʦʤʧʦʩʪʝʨʝ ʚ ʪʝʯʝʥʠʝ ʦʜʥʦʛʦ ʤʝʩʷʮʘ 

ʦʩʘʜʦʢ ʟʘʪʘʨʠʚʘʝʪʩʷ ʚ ʤʝʰʢʠ, ʩʝʨʪʠʬʠʮʠʨʫʝʪʩʷ ʠ ʥʘʧʨʘʚʣʷʝʪʩʷ ʚ ʢʘʯʝʩʪʚʝ 

ʙʠʦʛʫʤʫʩʘ ʥʘ ʫʜʦʙʨʝʥʠʝ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʫʛʦʜʠʡ, ʢʣʫʤʙ ʮʚʝʪʥʠʢʦʚ, 

ʟʝʣʝʥʦ-ʧʘʨʢʦʚʦʡ ʟʦʥʳ. 

ɿʘʢʣʶʯʝʥʠʝ 

ʉʝʧʪʠʢʠ ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ, ʦʩʦʙʝʥʥʦ ʚ ʤʝʩʪʥʦʩʪʠ ʣʝʩʠʩʪʦʡ ʩ 

ʫʢʣʦʥʦʤ ʚ ʩʪʦʨʦʥʫ ʦʪ ʞʠʣʴʷ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʚʦʜʘ ʠʟ ʩʝʧʪʠʢʘ ʠʜʸʪ ʥʘ ʧʦʣʠʚ 

ʜʝʨʝʚʴʝʚ. 
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ɺʘʨʠʘʥʪ ʩ ʙʠʦʮʝʥʦʟʦʤ ʧʨʠʢʨʝʧʣʸʥʥʳʭ ʥʘ ʝʨʰʦʚʦʡ ʥʘʩʘʜʢʝ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʠ ʧʨʝʜʥʘʟʥʘʯʝʥʳ ʜʣʷ ʙʦʛʘʪʳʭ ʠ 

ʤʘʣʦʦʙʝʩʧʝʯʝʥʥʳʭ ʩʝʤʝʡ. 

ɺʘʨʠʘʥʪ 2 ʠ 3 ʦʜʠʥʘʢʦʚʳ ʧʦ ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ, ʥʦ ʨʘʟʣʠʯʥʳ ʧʦ 

ʵʩʪʝʪʠʯʝʩʢʦʤ ʫʨʦʚʥʶ ʠ ʧʦ ʩʪʦʠʤʦʩʪʠ ʦʯʠʩʪʥʦʡ ʫʩʪʘʥʦʚʢʠ ʧʦʵʪʦʤʫ ʠʭ ʤʦʞʥʦ 

ʨʝʢʦʤʝʥʜʦʚʘʪʴ ʩʝʤʴʷʤ ʨʘʟʣʠʯʥʦʛʦ ʙʣʘʛʦʩʦʩʪʦʷʥʠʷ. 

çʊʘʡʛʘè, çʖʥʠʣʦʩè ʥʫʞʜʘʶʪʩʷ ʚ ʝʞʝʜʥʝʚʥʦʤ ʦʙʩʣʫʞʠʚʘʥʠʠ ʧʦʵʪʦʤʫ ʥʝ 

ʠʤʝʝʪ ʰʠʨʦʢʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. 
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ʉɽʂʎʀʗ 2.  

ʄɽɼʀʎʀʅɸ ʀ ʌɸʈʄɸʎɽɺʊʀʂɸ 

 

ʀɿʄɽʅɽʅʀʗ ʂʆʅʎɽʅʊʈɸʎʀʀ ɻʆʈʄʆʅʆɺ - ʄɸʈʂɽʈʆɺ ɺ ʂʈʆɺʀ  

ʋ ɹʆʃʔʅʓʍ ɺʈʆɾɼɽʅʅʓʄ ɻʀʇʆʊʀʈɽʆɿʆʄ 

ɸʙʜʫʣʣʘʝʚ ʄʘʨʩʝʣʴ ɼʘʤʠʨʦʚʠʯ 

ʩʪʫʜʝʥʪ, ʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 
ʈʌ, ʛ.ʆʨʝʥʙʫʨʛ 

ʇʦʧʦʚʘ ɽʣʠʟʘʚʝʪʘ ɺʘʩʠʣʴʝʚʥʘ 

ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʢʘʥʜ. ʤʝʜ. ʥʘʫʢ, ʜʦʮ., 
 ʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʈʌ, ʛ.ʆʨʝʥʙʫʨʛ 

 

ʄʦʥʦʛʝʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ï ʛʝʪʝʨʦʛʝʥʥʘʷ ʧʦ ʩʚʦʠʤ ʢʣʠʥʠʯʝʩʢʠʤ 

ʧʨʦʷʚʣʝʥʠʷʤ ʛʨʫʧʧʘ ʟʘʙʦʣʝʚʘʥʠʡ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʤʫʪʘʮʠʷʤʠ ʥʘ ʫʨʦʚʥʝ ʛʝʥʘ. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʦʧʠʩʘʥʦ ʦʢʦʣʦ 6000 ʤʦʥʦʛʝʥʥʳʭ ʙʦʣʝʟʥʝʡ [1, c. 162]. 

ʄʫʪʘʮʠʠ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʥʘʩʣʝʜʩʪʚʝʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʤʦʛʫʪ ʟʘʪʨʘʛʠʚʘʪʴ 

ʬʝʨʤʝʥʪʳ, ʘʤʠʥʦʢʠʩʣʦʪʥʳʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʩʪʨʫʢʪʫʨʥʳʭ, ʪʨʘʥʩʧʦʨʪʥʳʭ, 

ʨʠʙʦʩʦʤʘʣʴʥʳʭ ʙʝʣʢʦʚ. ɺ ʢʘʞʜʦʤ ʛʝʥʝ ʤʦʞʝʪ ʚʦʟʥʠʢʘʪʴ ʙʦʣʝʝ ʩʦʪʥʠ ʚʘʨʠʘʥʪʦʚ 

ʤʫʪʘʮʠʡ [2, c. 283]. 

ʄʫʪʘʮʠʠ ʤʦʛʫʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴʩʷ ʚ ʨʘʟʣʠʯʥʳʝ ʧʝʨʠʦʜʳ ʦʥʪʦʛʝʥʝʟʘ: 25% 

ʤʦʥʦʛʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʨʦʷʚʣʷʝʪʩʷ ʚʥʫʪʨʠʫʪʨʦʙʥʦ, ʚ ʜʦʧʫʙʝʨʪʘʪʥʦʤ ʧʝʨʠʦʜʝ 

ï 45%, ʚ ʧʦʜʨʦʩʪʢʦʚʦʤ ʠ ʶʥʦʰʝʩʢʦʤ ʧʝʨʠʦʜʝ ï 20%, ʠ ʣʠʰʴ 10% 

ʥʘʩʣʝʜʩʪʚʝʥʥʦʡ ʧʘʪʦʣʦʛʠʠ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʚʦʟʨʘʩʪʝ ʩʪʘʨʰʝ 20 ʣʝʪ [5, c. 313]. 

ʉʫʱʝʩʪʚʫʝʪ ʤʥʦʞʝʩʪʚʦ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʤʦʥʦʛʝʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ. ʉʦʛʣʘʩʥʦ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʦ ʪʠʧʘʤ ʥʘʩʣʝʜʦʚʘʥʠʷ ʨʘʟʣʠʯʘʶʪ 

ʘʫʪʦʩʦʤʥʳʡ ʜʦʤʠʥʘʥʪʥʳʡ, ʘʫʪʦʩʦʤʥʳʡ ʨʝʮʝʩʩʠʚʥʳʡ, ʍ ï ʩʮʝʧʣʝʥʥʳʡ 

ʜʦʤʠʥʘʥʪʥʳʡ, ʍ ï ʩʮʝʧʣʝʥʥʳʡ ʨʝʮʝʩʩʠʚʥʳʡ, Y ï ʩʮʝʧʣʝʥʥʳʡ, ʠ 

ʤʠʪʦʭʦʥʜʨʠʘʣʴʥʳʡ ʪʠʧʳ ʥʘʩʣʝʜʦʚʘʥʠʷ [3, c. 24].  

ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʤʦʥʦʛʝʥʥʳʭ ʥʘʩʣʝʜʩʪʚʝʥʥʳʭ ʙʦʣʝʟʥʝʡ ʢʦʣʝʙʣʝʪʩʷ ʚ 

ʨʘʟʣʠʯʥʳʭ ʵʪʥʠʯʝʩʢʠʭ ʛʨʫʧʧʘʭ, ʚ ʨʘʟʥʳʭ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʟʦʥʘʭ. ʂ ʦʜʥʠʤ ʠʟ 

ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʤʦʥʦʛʝʥʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʦʪʥʦʩʠʪʩʷ ʚʨʦʞʜʝʥʥʳʡ 
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ʛʠʧʦʪʠʨʝʦʟ. ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 1 ʩʣʫʯʘʷ ʥʘ 4000 ʥʦʚʦ-

ʨʦʞʜʝʥʥʳʭ ʥʘ ɿʘʧʘʜʝ, ʜʦ 1 ʥʘ 7000 ʥʦʚʦʨʦʞʜʝʥʥʳʭ ʥʘ ɺʦʩʪʦʢʝ, ʫ ʣʠʮ 

ʥʝʛʨʦʠʜʥʦʡ ʨʘʩʳ ʟʘʙʦʣʝʚʘʥʠʝ ʚʩʪʨʝʯʘʝʪʩʷ ʨʝʞʝ. ɿʘʙʦʣʝʚʘʝʤʦʩʪʴ ʣʠʮ ʞʝʥʩʢʦʛʦ 

ʧʦʣʘ ʚʩʪʨʝʯʘʝʪʩʷ ʚ 2 ʨʘʟʘ ʯʘʰʝ, ʯʝʤ ʤʫʞʩʢʦʛʦ. 

ɺʨʦʞʜʝʥʥʳʡ ʛʠʧʦʪʠʨʝʦʟ ï ʧʦʣʠʵʪʠʦʣʦʛʠʯʥʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʢʦʪʦʨʦʝ 

ʦʙʫʩʣʦʚʣʝʥʦ ʤʦʨʬʦʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʥʝʟʨʝʣʦʩʪʴʶ ʛʠʧʦʪʘʣʘʤʦ-ʛʠʧʦʬʠʟʘʨʥʦʡ 

ʩʠʩʪʝʤʳ, ʠʣʠ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʠʣʠ ʠʭ ʧʦʚʨʝʞʜʝʥʠʝʤ ʚʦ ʚʥʫʪʨʠʫʪʨʦʙʥʦʤ 

ʧʝʨʠʦʜʝ. 

ɺ ʧʦʜʘʚʣʷʶʱʝʤ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ (90% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ 

ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ) ʠʤʝʝʪ ʤʝʩʪʦ ʧʝʨʚʠʯʥʳʡ ʚʨʦʞʜʝʥʥʳʡ ʛʠʧʦʪʠʨʝʦʟ, ʦʩʥʦʚʦʡ 

ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʜʠʩʛʝʥʝʟʠʷ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ, ʚʦʟʥʠʢʘʝʪ ʩʧʦʨʘʜʠʯʝʩʢʠ. 

ʉʫʱʝʩʪʚʫʶʪ ʩʝʤʝʡʥʳʝ ʩʣʫʯʘʠ ʟʘʙʦʣʝʚʘʥʠʷ ʚʨʦʞʜʝʥʥʳʤ ʛʠʧʦʪʠʨʝʦʟʦʤ ʩ 

ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʳʤ ʪʠʧʦʤ ʥʘʩʣʝʜʦʚʘʥʠʷ. ɺ 5% ʩʣʫʯʘʝʚ ʚʩʪʨʝʯʘʝʪʩʷ 

ʚʪʦʨʠʯʥʳʡ ʚʨʦʞʜʝʥʥʳʡ ʛʠʧʦʪʠʨʝʦʟ, ʢʦʪʦʨʳʡ ʧʨʦʷʚʣʷʝʪʩʷ ʠʟʦʣʠʨʦʚʘʥʥʳʤ 

ʜʝʬʠʮʠʪʦʤ ʩʠʥʪʝʟʘ ʪʠʨʝʦʪʨʦʧʥʦʛʦ ʛʦʨʤʦʥʘ, ʠʣʠ ʧʘʥʛʠʧʦʧʠʪʫʠʪʘʨʠʟʤʦʤ. 

ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʠʥʪʝʨʝʩ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʥʘʧʨʘʚʣʝʥ ʢ ʨʝʜʢʦʡ ʬʦʨʤʝ 

ʛʠʧʦʪʠʨʝʦʟʘ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʨʝʟʠʩʪʝʥʪʥʦʩʪʴʶ ʪʢʘʥʝʡ ʢ ʛʦʨʤʦʥʘʤ ʱʠʪʦʚʠʜʥʦʡ 

ʞʝʣʝʟʳ. ʆʧʠʩʘʥʦ ʥʘʩʣʝʜʦʚʘʥʠʝ ʵʪʦʛʦ ʧʨʠʟʥʘʢʘ ʢʘʢ ʧʦ ʘʫʪʦʩʦʤʥʦ-ʨʝʮʝʩʩʠʚʥʦʤʫ, 

ʪʘʢ ʠ ʧʦ ʘʫʪʦʩʦʤʥʦ-ʜʦʤʠʥʘʥʪʥʦʤʫ ʪʠʧʘʤ. ʊʘʢʞʝ ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʦ 

ʚʦʟʤʦʞʥʦʩʪʠ ʪʨʘʥʩʧʣʘʮʝʥʪʘʨʥʦʡ ʧʝʨʝʜʘʯʠ ʘʫʪʦʘʥʪʠʪʝʣ ʢ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʝ 

ʦʪ ʤʘʪʝʨʠ ʢ ʧʣʦʜʫ [6, c. 225]. ʆʩʦʙʦʡ ʬʦʨʤʦʡ ʛʠʧʦʪʠʨʝʦʟʘ ʷʚʣʷʝʪʩʷ 

ʪʨʘʥʟʠʪʦʨʥʳʡ ʛʠʧʦʪʠʨʝʦʟ ʥʦʚʦʨʦʞʜʝʥʥʳʭ. ʕʪʘ ʬʦʨʤʘ ʟʘʙʦʣʝʚʘʥʠʷ ʯʘʰʝ ʚʩʝʛʦ 

ʠʤʝʝʪ ʤʝʩʪʦ ʚ ʨʝʛʠʦʥʘʭ, ʵʥʜʝʤʠʯʥʳʭ ʧʦ ʥʝʜʦʩʪʘʪʢʫ ʡʦʜʘ [1, c. 171] 

ɺ ʦʩʥʦʚʝ ʚʩʝʭ ʬʦʨʤ ʚʨʦʞʜʝʥʥʦʛʦ ʛʠʧʦʪʠʨʝʦʟʘ ʣʝʞʠʪ ʘʙʩʦʣʶʪʥʘʷ ʠʣʠ 

ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ ʛʦʨʤʦʥʦʚ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ. ʆʥʘ ʤʦʞʝʪ ʙʳʪʴ 

ʦʙʫʩʣʦʚʣʝʥʘ ʥʝʜʦʩʪʘʪʢʦʤ ʩʝʢʨʝʮʠʠ ʪʠʨʝʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ ʧʣʦʜʘ ʠʣʠ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʩʦʙʩʪʚʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ ʫ ʤʘʪʝʨʠ ʚ ʧʝʨʠʦʜ ʜʦ ʩʪʘʥʦʚʣʝʥʠʷ 

ʪʠʨʝʦʠʜʥʦʡ ʬʫʥʢʮʠʠ ʧʣʦʜʘ [4, c. 187] 

ɻʦʨʤʦʥʳ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʡʦʜʠʨʦʚʘʥʥʳʝ 

ʤʦʣʝʢʫʣʳ, ʥʘʟʳʚʘʝʤʳʝ ʡʦʜʪʠʨʦʥʠʥʘʤʠ. ɻʣʘʚʥʳʤ ʩʪʠʤʫʣʷʪʦʨʦʤ ʩʝʢʨʝʮʠʠ 
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ʪʠʨʦʢʩʠʥʘ ʠ ʪʨʠʡʦʜʪʠʨʦʥʠʥʘ ʷʚʣʷʝʪʩʷ ʪʠʨʝʦʪʨʦʧʥʳʡ ʛʦʨʤʦʥ. ʇʦʜ ʝʛʦ 

ʢʦʥʪʨʦʣʝʤ ʥʘʭʦʜʷʪʩʷ ʧʨʦʮʝʩʩʳ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʩʠʥʪʝʟ, ʟʘʧʘʩʘʥʠʝ ʠ ʩʝʢʨʝʮʠʶ 

ʡʦʜʪʠʨʦʥʠʥʦʚ.  

ɺ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʝʢʨʝʮʠ ̫ ʊʊɻ ʢʦʥʪʨʦʣʠʨʫʝʪʩʷ ʧʝʧʪʠʜʥʳʤ ʛʦʨʤʦʥʦʤ 

ʛʠʧʦʪʘʣʘʤʫʩʘ ï ʪʠʨʝʦʣʠʙʝʨʠʥʦʤ, ʩʪʠʤʫʣʠʨʫʶʱʠʤ ʩʠʥʪʝʟ ʠ ʩʝʢʨʝʮʠʶ ʊʊɻ ʚ 

ʘʜʝʥʦʛʠʧʦʬʠʟʝ, ʠ ʪʠʨʝʦʠʜʥʳʤʠ ʛʦʨʤʦʥʘʤʠ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʠʥʛʠʙʠʨʫʶʱʠʤʠ 

ʩʝʢʨʝʮʠʶ ʊʊɻ ʧʦ ʤʝʭʘʥʠʟʤʫ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ. 

ɻʠʧʦʪʠʨʝʦʟ ʧʨʠʚʦʜʠʪ ʢ ʨʘʟʚʠʪʠʶ ʜʠʩʤʝʪʘʙʦʣʠʟʤʘ, ʩʥʠʞʝʥʠʶ ʩʢʦʨʦʩʪʠ 

ʧʨʦʪʝʢʘʥʠʷ ʦʢʠʩʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʘʢʪʠʚʥʦʩʪʠ ʬʝʨʤʝʥʪʘʪʠʚʥʳʭ ʩʠʩʪʝʤ, 

ʧʦʚʳʰʝʥʠʶ ʪʨʘʥʩʤʝʤʙʨʘʥʥʦʡ ʢʣʝʪʦʯʥʦʡ ʧʨʦʥʠʮʘʝʤʦʩʪʠ, ʥʘʢʦʧʣʝʥʠʶ ʚ ʪʢʘʥʷʭ 

ʥʝʜʦʦʢʠʩʣʝʥʥʳʭ ʧʨʦʜʫʢʪʦʚ ʦʙʤʝʥʘ. ɼʝʬʠʮʠʪ ʛʦʨʤʦʥʦʚ ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ 

ʛʨʫʙʦ ʥʘʨʫʰʘʝʪ ʧʨʦʮʝʩʩʳ ʨʦʩʪʘ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʚʩʝʭ ʪʢʘʥʝʡ ʠ ʩʠʩʪʝʤ 

ʦʨʛʘʥʠʟʤʘ.  

ɿʥʘʯʠʪʝʣʴʥʳʝ ʥʘʨʫʰʝʥʠʷ ʧʨʠ ʥʝʜʦʩʪʘʪʢʝ ʪʠʨʝʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ 

ʬʦʨʤʠʨʫʶʪʩʷ ʚ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ. ʇʨʦʠʩʭʦʜʷʱʠʝ ʧʨʠ ʵʪʦʤ 

ʚʳʨʘʞʝʥʥʳʝ ʥʘʨʫʰʝʥʠʷ ʥʦʩʷʪ ʥʝʦʙʨʘʪʠʤʳʡ ʭʘʨʘʢʪʝʨ. ʈʘʟʚʠʚʘʝʪʩʷ ʛʣʫʙʦʢʦʝ 

ʩʣʘʙʦʫʤʠʝ ʩ ʥʝʩʧʦʩʦʙʥʦʩʪʴʶ ʢ ʦʙʫʯʝʥʠʶ ʠ ʩʘʤʦʦʙʩʣʫʞʠʚʘʥʠʶ. 

ʇʩʠʭʦʵʤʦʮʠʦʥʘʣʲʥʘʷ ʩʬʝʨʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʝʦʙʣʘʜʘʥʠʝʤ ʥʝʛʘʪʠʚʥʳʭ 

ʵʤʦʮʠʡ [4, c. 189] 

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʘʷ ʟʘʤʝʩʪʠʪʝʣʴʥʘʷ ʪʝʨʘʧʠʷ ʪʠʨʝʦʠʜʥʳʤʠ 

ʧʨʝʧʘʨʘʪʘʤʠ ʥʘʯʘʣʘʩʴ ʚ 1930-ʭ ʛʦʜʘʭ, ʦʜʥʘʢʦ ʫʤʩʪʚʝʥʥʘʷ ʦʪʩʪʘʣʦʩʪʴ ʜʝʪʝʡ ʩ 

ʚʨʦʞʜʝʥʥʳʤ ʛʠʧʦʪʠʨʝʦʟʦʤ ʦʩʪʘʚʘʣʘʩʴ ʚʝʩʴʤʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʟʥʘʯʠʪʝʣʴʥʦʝ 

ʚʨʝʤʷ, ʚʩʣʝʜʩʪʚʠʝ ʪʦʛʦ, ʯʪʦ ʧʨʝʜʫʧʨʝʜʠʪʴ ʝʝ ʚʦʟʤʦʞʥʦ ʣʠʰʴ ʧʨʠ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʤ ʣʝʯʝʥʠʠ, ʥʘʯʘʪʦʤ ʚ ʧʝʨʚʳʡ ʤʝʩʷʮ ʞʠʟʥʠ ʨʝʙʝʥʢʘ [2, c. 249]. 

ɺʚʝʜʝʥʠʝ ʚ ʢʣʠʥʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ ʚʳʩʦʢʦʯʫʚʩʪʚʠʪʝʣʴʥʳʭ ʨʘʜʠʦʠʟʦ-

ʪʦʧʥʳʭ ʠ ʠʤʤʫʥʦʣʦʛʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʮʝʥʪʨʘʮʠʠ ʛʦʨʤʦʥʦʚ ï 

ʊ3, ʊ4 ʠ ʊʊɻ ʚ ʢʨʦʚʠ ʦʪʢʨʳʣʘ ʚʦʟʤʦʞʥʦʩʪʴ ʨʘʥʥʝʡ ʜʠʘʛʥʦʩʪʠʢʝ ʚʨʦʞʜʝʥʥʦʛʦ 

ʛʠʧʦʪʠʨʝʦʟʘ ʩ ʧʦʤʦʱʴʶ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʥʝʦ- ʠ ʧʦʩʪʥʘʪʘʣʴʥʦʛʦ ʩʢʨʠʥʠʥʛʘ. 

ʇʦʩʢʦʣʴʢʫ ʠʤʝʥʥʦ ʩʚʦʙʦʜʥʳʝ ʊ3 ʠ ʊ4 ʦʙʝʩʧʝʯʠʚʘʶʪ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʠ 

ʤʝʪʘʙʦʣʠʯʝʩʢʫʶ ʘʢʪʠʚʥʦʩʪʴ, ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʥʝ ʚʳʟʳʚʘʝʪ ʩʦʤʥʝʥʠʷ ʙʦʣʴʰʘʷ 
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ʜʠʘʛʥʦʩʪʠʯʝʩʢʘʷ ʟʥʘʯʠʤʦʩʪʴ ʠ ʘʢʪʫʘʣʴʥʦʩʪʴ ʦʧʨʝʜʝʣʝʥʠʷ ʠʤʝʥʥʦ ʩʚʦʙʦʜʥʳʭ 

ʬʦʨʤ ʪʠʨʝʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʠʟʫʯʝʥʠʝ ʫʨʦʚʥʷ ʪʠʨʝʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ ʠ 

ʊʊɻ ʫ ʧʘʮʠʝʥʪʦʚ ʩ ʚʨʦʞʜʝʥʥʳʤ ʛʠʧʦʪʠʨʝʦʟʦʤ ʨʘʟʣʠʯʥʳʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ: ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʫʨʦʚʥʷ 

ʊ3, ʊ4 ʠ ʊʊɻ ʫ 42 ʧʘʮʠʝʥʪʦʚ ʩ ʚʨʦʞʜʝʥʥʳʤ ʛʠʧʦʪʠʨʝʦʟʦʤ, ʧʨʦʭʦʜʷʱʠʭ 

ʦʙʩʣʝʜʦʚʘʥʠʝ ʚ "ʇʅʀʃ ʧʦ ʠʟʫʯʝʥʠʶ ʤʝʭʘʥʠʟʤʦʚ ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʤʤʫʥʠʪʝʪʘ 

ʆʨɻʄʋ". ʋʨʦʚʝʥʴ ʛʦʨʤʦʥʦʚ ʦʧʨʝʜʝʣʷʣʩʷ ʤʝʪʦʜʦʤ ʀʌɸ (çɸʣʢʦʨ-ɹʠʦè, ʉʘʥʢʪ-

ʇʝʪʝʨʙʫʨʛ). ʉʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʧʨʦʚʝʜʝʥʘ ʩ ʧʦʤʦʱʴʶ ʧʘʢʝʪʥʳʭ 

ʧʨʦʛʨʘʤʤ çStatistica-10è, ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʦʚ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ 

ʩʪʘʪʠʩʪʠʢʠ, ʩ ʨʘʩʯʝʪʦʤ ʩʨʝʜʥʝʡ ʘʨʠʬʤʝʪʠʯʝʩʢʦʡ ʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʦʪʢʣʦʥʝʥʠʷ, 

ʧʨʦʚʝʜʝʥʠʝʤ ʢʦʨʨʝʣʷʮʠʦʥʥʦʛʦ ʠ ʯʘʩʪʦʪʥʦʛʦ ʘʥʘʣʠʟʦʚ.  

ʈʝʟʫʣʴʪʘʪʳ ʠ ʦʙʩʫʞʜʝʥʠʝ: ʦʙʩʣʝʜʫʝʤʳʝ ʙʳʣʠ ʨʘʟʜʝʣʝʥʳ ʥʘ ʛʨʫʧʧʳ ʧʦ 

ʚʦʟʨʘʩʪʥʦʤʫ ʢʨʠʪʝʨʠʶ: 1) 1 ʤʝʩʷʮ ï 1 ʛʦʜ, 2) 1 ï 14 ʣʝʪ, 3) ʩʪʘʨʰʝ 15 ʣʝʪ. ɺ ʭʦʜʝ 

ʨʘʙʦʪʳ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʩʨʝʜʥʠʝ ʟʥʘʯʝʥʠʷ ʫʨʦʚʥʝʡ ʊ3, ʊ4 ʚʦ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ 

ʛʨʫʧʧʘʭ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʨʝʬʝʨʝʥʩʥʳʤ ʟʥʘʯʝʥʠʷʤ, ʨʝʢʦʤʝʥʜʦʚʘʥʥʳʤ ʬʠʨʤʦʡ-

ʠʟʛʦʪʦʚʠʪʝʣʝʤ ʠ ʧʨʠʥʷʪʳʤ ʚ ʇʅʀʃ. ʆʜʥʘʢʦ, ʚʳʷʚʣʝʥʥʦʝ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ 

ʊʊɻ ʚʦ ʚʩʝʭ ʚʦʟʨʘʩʪʥʳʭ ʛʨʫʧʧʘʭ ʤʦʞʝʪ ʫʢʘʟʳʚʘʪʴ ʥʘ ʥʘʣʠʯʠʝ ʛʠʧʦʪʠʨʝʦʟʘ.  

ʏʠʩʣʦ ʜʝʪʝʡ ʜʦ ʛʦʜʘ, ʥʘʭʦʜʠʚʰʠʭʩʷ ʚ ʩʦʩʪʦʷʥʠʠ ʵʫʪʠʨʝʦʟʘ ʠ 

ʩʫʙʢʣʠʥʠʯʝʩʢʦʛʦ ʛʠʧʦʪʠʨʝʦʟʘ ʙʳʣʦ ʦʜʠʥʘʢʦʚʳʤ, ʩʦʩʪʘʚʠʚ 44%. ʋ 1 ʨʝʙʝʥʢʘ 

ʚʳʚ̫ʣʝʥ ʤʘʥʠʬʝʩʪʥʳʡ ʛʠʧʦʪʠʨʝʦʟ (12%) ʩ ʧʦʚʳʰʝʥʠʝʤ ʫʨʦʚʥʷ ʊʊɻ ʠ 

ʩʥʠʞʝʥʠʝʤ ʫʨʦʚʥʷ ʊ4. ʋʨʦʚʝʥʴ ʊ3 ʩʦʦʪʚʝʪʩʪʚʦʚʘʣ ʨʝʬʝʨʝʥʩʥʳʤ ʟʥʘʯʝʥʠʷʤ ʫ 

ʚʩʝʭ ʦʙʩʣʝʜʦʚʘʥʥʳʭ ʜʝʪʝʡ.  

ɺʦ ʚʪʦʨʦʡ ʛʨʫʧʧʝ ʫ ʜʝʪʝʡ ʙʦʣʝʝ ʯʘʩʪʦ ʚʳʷʚʣʷʣʩʷ ʩʫʙʢʣʠʥʠʯʝʩʢʠʡ 

ʛʠʧʦʪʠʨʝʦʟ (47% ʦʙʩʣʝʜʦʚʘʥʥʳʭ). ʉʦʩʪʦʷʥʠʝ ʵʫʪʠʨʝʦʟʘ ʙʳʣʦ ʚʳʷʚʣʝʥʦ ʫ 32% 

ʧʘʮʠʝʥʪʦʚ. ʋ 1 ʨʝʙʝʥʢʘ (5%) ʚʳʷʚʣʝʥ ʤʘʥʠʬʝʩʪʥʳʡ ʛʠʧʦʪʠʨʝʦʟ. ʂʨʦʤʝ ʪʦʛʦ, ʚ 

16% ʩʣʫʯʘʝʚ ʦʙʥʘʨʫʞʝʥ ʚʪʦʨʠʯʥʳʡ ʛʠʧʦʪʠʨʝʦʟ.  

ɺ ʪʨʝʪʴʝʡ ʚʦʟʨʘʩʪʥʦʡ ʛʨʫʧʧʝ, ʫ 58% ʧʘʮʠʝʥʪʦʚ ʚʳʷʚʣʷʣʩʷ ʵʫʪʠʨʝʦʟ. ʋ 

42%-ʤʘʥʠʬʝʩʪʥʳʡ ʛʠʧʦʪʠʨʝʦʟ.  
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ɺʳʚʦʜʳ: ʇʦʣʫʯʝʥʥʳʝ ʜʘʥʥʳʝ ʧʦʟʚʦʣʷʶʪ ʦʮʝʥʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʦʚʦʜʠʤʦʡ ʪʝʨʘʧʠʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʢʦʨʨʝʢʪʠʨʦʚʢʠ ʩʭʝʤʳ ʣʝʯʝʥʠʷ ʫ ʢʘʞʜʦʛʦ 

ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʘʮʠʝʥʪʘ. 
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ʄʀʂʈʆɹʀʆʃʆɻʀʏɽʉʂʀɽ ʇʆɼʍʆɼʓ ɺ ʃɽʏɽʅʀʀ 
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ʉʦʩʫʥʦʚ ɸʥʜʨʝʡ ɺʣʘʜʠʤʠʨʦʚʠʯ 

ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʢʘʥʜ. ʤʝʜ. ʥʘʫʢ, ʜʦʮ. ʉʝʚʝʨʦ-ɿʘʧʘʜʥʦʛʦ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʠʤʝʥʠ ʀ.ʀ. ʄʝʯʥʠʢʦʚʘ,  

ʈʌ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 
 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʟʘ 2015 ʛʦʜ, ʝʞʝʛʦʜʥʦ ʦʪ ʦʥʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ 

ʫʤʠʨʘʶʪ 4,6 ʤʠʣʣʠʦʥʦʚ ʤʫʞʯʠʥ ʠ 3,5 ʤʠʣʣʠʦʥʦʚ ʞʝʥʱʠʥ ʚʦ ʚʩʝʤ ʤʠʨʝ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʧʨʠʚʣʝʢʘʶʪ ʤʝʪʦʜʳ, 

ʢʦʪʦʨʳʝ ʧʦʪʝʥʮʠʘʣʴʥʦ, ʦʙʣʘʜʘʷ ʚʳʩʦʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ, ʥʝ ʧʨʠʥʦʩʷʪ ʚʨʝʜʘ 

ʩʘʤʦʤʫ ʦʨʛʘʥʠʟʤʫ ʯʝʣʦʚʝʢʘ. ʂ ʪʘʢʠʤ ʤʝʪʦʜʘʤ 21 ʚʝʢʘ ʦʪʥʦʩʠʪʩʷ ʪʝʨʘʧʠʷ ʩ 

ʧʦʤʦʱʴʶ Listeria monocytogenes ʠ ʦʥʢʦʣʠʪʠʯʝʩʢʘʷ ʚʠʨʦʪʝʨʘʧʠʷ. 

ɹʘʢʪʝʨʠʷ Listeria monocytogenes, ʠʟʚʝʩʪʥʘ ʚʩʝʤ ʤʝʜʠʮʠʥʩʢʠʤ 

ʩʧʝʮʠʘʣʠʩʪʘʤ. ʕʪʦ ʧʘʨʘʟʠʪ, ʞʠʚʫʱʠʡ ʚ ʩʘʤʦʤ ʩʝʨʜʮʝ ʢʘʞʜʦʡ ʢʣʝʪʢʠ ʦʨʛʘʥʠʟʤʘ. 

ʇʨʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ, ʵʪʘ ʙʘʢʪʝʨʠʷ ʤʦʞʝʪ ʩʪʘʪʴ ʧʨʠʯʠʥʦʡ ʨʘʟʚʠʪʠʷ 

ʩʝʨʴʝʟʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ. ʂʦʥʝʯʥʦ, ʝʩʣʠ ʩ ɺʘʰʠʤ ʠʤʤʫʥʠʪʝʪʦʤ ʚʩʝ ʚ ʧʦʨʷʜʢʝ, 

ʵʪʦʪ ʧʘʨʘʟʠʪ ʥʝ ʩʤʦʞʝʪ ʧʨʠʯʠʥʠʪʴ ʚʨʝʜʘ ʦʨʛʘʥʠʟʤʫ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʵʪʫ ʙʘʢʪʝʨʠʶ ʜʘʚʥʦ ʠʩʧʦʣʴʟʫʶʪ ʤʝʜʠʮʠʥʩʢʠʝ 

ʩʧʝʮʠʘʣʠʩʪʳ ʧʦ ʦʥʢʦʣʦʛʠʠ. ʂ ʝʝ ʦʩʣʘʙʣʝʥʥʦʡ ʬʦʨʤʝ ʧʨʠʢʨʝʧʣʷʶʪ ʤʦʣʝʢʫʣʫ 

ɼʅʂ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ʇʦʩʣʝ ʩʦʝʜʠʥʝʥʠʷ, ʧʦʣʫʯʝʥʥʳʡ 

çʤʝʭʘʥʠʟʤè ʟʘʧʫʩʢʘʶʪ ʚʥʫʪʨʴ ʦʨʛʘʥʠʟʤʘ. ʀʤʤʫʥʥʘʷ ʩʠʩʪʝʤʘ ʘʢʪʠʚʠʟʠʨʫʝʪʩʷ, 

ʥʘʯʠʥʘʝʪ ʩʝʨʴʝʟʥʫʶ ʙʦʨʴʙʫ ʩ ʦʧʘʩʥʳʤʠ ʢʣʝʪʢʘʤʠ. 

ʋʯʝʥʳʝ ʠʟ ɸʤʝʨʠʢʠ ʥʘʰʣʠ ʝʱʝ ʦʜʠʥ ʩʧʦʩʦʙ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʘʢʪʝʨʠʠ-

ʧʘʨʘʟʠʪʘ. ʊʘʢ ʢʘʢ Listeria monocytogenes ʦʙʣʘʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴʶ 
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ʧʨʦʥʠʢʥʦʚʝʥʠʷ ʚʥʫʪʨʴ ʦʧʘʩʥʳʭ ʢʣʝʪʦʢ, ʩʧʝʮʠʘʣʠʩʪʳ ʧʨʠʩʦʝʜʠʥʠʣʠ ʢ ʙʘʢʪʝʨʠʠ 

ʩʧʝʮʠʘʣʴʥʳʡ ʨʘʜʠʦʘʢʪʠʚʥʳʡ ʠʟʦʪʦʧ. ʇʦʣʫʯʝʥʥʫʶ ʢʦʥʩʪʨʫʢʮʠʶ ʚʥʝʜʨʠʣʠ ʚ 

ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʝ ʥʦʚʦʦʙʨʘʟʦʚʘʥʠʝ ʧʦʜʞʝʣʫʜʦʯʥʦʡ ʞʝʣʝʟʳ ʫ ʧʦʜʦʧʳʪʥʳʭ 

ʞʠʚʦʪʥʳʭ. ʂʦʥʩʪʨʫʢʮʠʷ ʚʚʦʜʠʣʘʩʴ ʠʥʲʝʢʮʠʷʤʠ ʚ ʪʝʯʝʥʠʝ 14 ʜʥʝʡ. ʋ ʛʨʳʟʫʥʦʚ 

ʚ ʣʘʙʦʨʘʪʦʨʠʠ ʙʦʣʝʟʥʴ ʥʘʭʦʜʠʣʘʩʴ ʫʞʝ ʥʘ ʩʝʨʴʝʟʥʦʡ ʩʪʘʜʠʠ, ʢʦʛʜʘ ʘʢʪʠʚʥʦ 

ʨʘʟʚʠʚʘʣʠʩʴ ʤʝʪʘʩʪʘʟʳ. ɸ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, 

ʤʝʪʘʩʪʘʟʳ ʠʩʯʝʟʣʠ ʥʘ 90%. ʉʦʩʪʦʷʥʠʝ ʞʠʚʦʪʥʳʭ ʚ ʨʘʟʳ ʫʣʫʯʰʠʣʦʩʴ. ʂʩʪʘʪʠ, ʠ 

ʧʝʨʚʠʯʥʳʡ ʵʧʠʮʝʥʪʨ ʫʤʝʥʴʰʠʣʩʷ ʙʦʣʝʝ ʯʝʤ ʥʘ 59%, ʘ ʟʜʦʨʦʚʳʝ ʢʣʝʪʢʠ ʥʝ 

ʧʦʩʪʨʘʜʘʣʠ. ʆʜʥʘʢʦ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʜʘʥʥʦʛʦ ʤʝʪʦʜʘ ʦʩʪʘʝʪʩʷ ʧʦʜ ʙʦʣʴʰʠʤ 

ʚʦʧʨʦʩʦʤ, ʪʘʢ ʢʘʢ ʣʠʩʪʝʨʠʠ ʥʝ ʪʦʣʴʢʦ ʥʝ çʥʘʮʝʣʠʚʘʣʠʩʴè ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ 

ʦʧʫʭʦʣʠ, ʘ ʧʨʝʜʧʦʯʠʪʘʣʠ ʩʥʘʙʞʘʝʤʳʝ ʢʠʩʣʦʨʦʜʦʤ ʪʢʘʥʠ ʛʠʧʦʢʩʠʯʥʳʤ 

ʫʩʣʦʚʠʷʤ ʦʧʫʭʦʣʝʡ, ʜʘʞʝ ʚ ʩʣʫʯʘʷʭ, ʢʦʛʜʘ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʚʘʢʮʠʥʘʮʠʠ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʨʝʢʦʤʙʠʥʘʥʪʥʳʝ ʣʠʩʪʝʨʠʠ, ʵʢʩʧʨʝʩʩʠʨʫʶʱʠʝ 

ʦʧʫʭʦʣʝʩʧʝʮʠʬʠʯʥʳʝ ʘʥʪʠʛʝʥʳ. 

ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʩʧʝʮʠʬʠʯʥʦʩʪʠ ʪʝʨʘʧʠʠ ʩʧʝʮʠʘʣʠʩʪʳ ʧʝʨʝʚʝʣʠ ʩʚʦʝ 

ʚʥʠʤʘʥʠʝ ʥʘ ʘʥʘʵʨʦʙʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ, ʩʧʦʩʦʙʥʳʝ ʩʢʦʥʮʝʥʪʨʠʨʦʚʘʪʴʩʷ 

ʚʥʫʪʨʠ ʥʝʢʨʦʪʠʯʝʩʢʦʛʦ ʮʝʥʪʨʘ ʦʧʫʭʦʣʠ. ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʠʚʥʦ ʠʟʫʯʘʝʤʳʭ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʙʳʣ ʛʨʘʤʦʪʨʠʮʘʪʝʣʴʥʳʡ ʬʘʢʫʣʴʪʘʪʠʚʥʳʡ ʘʥʘʵʨʦʙ 

ʩʘʣʴʤʦʥʝʣʣʘ. ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʠʩʫʱʫʶ ʩʘʣʴʤʦʥʝʣʣʘʤ ʩʧʦʩʦʙʥʦʩʪʴ ʠʥʬʠʮʠʨʦʚʘʪʴ 

ʣʶʙʳʝ ʢʣʝʪʢʠ ʦʨʛʘʥʠʟʤʘ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʢʣʝʪʢʠ, ʚʳʩʪʠʣʘʶʱʠʝ ʧʨʦʩʚʝʪ 

ʢʠʰʝʯʥʠʢʘ, ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʨʝʢʦʤʙʠʥʘʥʪʥʳʭ ʰʪʘʤʤʦʚ, ʣʠʰʝʥʥʳʝ ʤʝʭʘʥʠʟʤʦʚ 

ʩʠʥʪʝʟʘ ʘʤʠʥʦʢʠʩʣʦʪ, ʧʨʝʜʧʦʯʠʪʘʣʠ ʨʘʟʤʥʦʞʘʪʴʩʷ ʚ ʥʝʢʨʦʪʠʟʠʨʦʚʘʥʥʳʭ 

ʮʝʥʪʨʘʭ ʦʧʫʭʦʣʝʡ. ɼʘʣʴʥʝʡʰʠʝ ʤʦʜʠʬʠʢʘʮʠʠ, ʪʘʢʠʝ ʢʘʢ ʙʣʦʢʠʨʦʚʘʥʠʝ 

ʤʝʭʘʥʠʟʤʘ ʩʠʥʪʝʟʘ ʣʠʧʠʜʘ ɸ (ʢʦʤʧʦʥʝʥʪʘ ʚʳʩʦʢʦʠʤʤʫʥʦʛʝʥʥʦʛʦ ʧʦʣʠʩʘ-

ʭʘʨʠʜʘ), ʩʜʝʣʘʣʠ ʙʘʢʪʝʨʠʡ ʝʱʝ ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʳʤʠ ʠ ʩʥʠʟʠʣʠ ʚʝʨʦʷʪʥʦʩʪʴ ʠʭ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦ ʦʨʛʘʥʠʟʤʫ, ʩʦʭʨʘʥʠʚ ʩʧʦʩʦʙʥʦʩʪʴ ʟʘʩʝʣʷʪʴ 

ʥʝʢʨʦʪʠʟʠʨʦʚʘʥʥʳʝ ʦʯʘʛʠ ʚʥʫʪʨʠ ʦʧʫʭʦʣʝʡ. ʆʜʥʘʢʦ ʚʚʝʜʝʥʠʝ ʧʘʮʠʝʥʪʘʤ ʞʠʚʳʭ 

ʞʠʟʥʝʩʧʦʩʦʙʥʳʭ ʢʫʣʴʪʫʨ ʠʥʚʘʟʠʚʥʦʛʦ ʧʘʪʦʛʝʥʘ ʚ ʣʶʙʦʤ ʩʣʫʯʘʝ ʩʚʷʟʘʥʦ ʩʦ 

ʟʥʘʯʠʪʝʣʴʥʳʤ ʨʠʩʢʦʤ, ʧʦʵʪʦʤʫ ʩʦ ʚʨʝʤʝʥʝʤ ʫʯʝʥʳʝ ʧʝʨʝʢʣʶʯʠʣʠʩʴ ʥʘ ʧʦʠʩʢʠ 

ʙʦʣʝʝ ʙʝʟʦʧʘʩʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʳ. 
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ʆʥʢʦʣʠʪʠʯʝʩʢʘʷ ʚʠʨʦʪʝʨʘʧʠʷ ï ʵʪʦ ʣʝʯʝʥʠʝ ʨʘʢʘ, ʚ ʢʦʪʦʨʦʤ ʠʩʧʦʣʴʟʫeʪʩʷ 

ʚʠʨʫʩ, ʩʧʦʩʦʙʥʳʡ ʥʘʡʪʠ ʠ ʫʥʠʯʪʦʞʠʪʴ ʨʘʢʦʚʳʝ ʢʣʝʪʢʠ ʚ ʯʝʣʦʚʝʯʝʩʢʦʤ 

ʦʨʛʘʥʠʟʤʝ. ʂ ɼʅʂ-ʩʦʜʝʨʞʘʱʠʤ ʚʠʨʫʩʘʤ, ʦʙʣʘʜʘʶʱʠʤ ʦʥʢʦʣʠʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʴʶ ʦʪʥʦʩʷʪʩʷ: ʚʠʨʫʩ ʛʝʨʧʝʩʘ, ʧʘʨʚʦʚʠʨʫʩʳ. ʈʅʂ-ʩʦʜʝʨʞʘʱʠʝ ʚʠʨʫʩʳ: 

ʧʘʨʘʤʠʢʩʦʚʠʨʫʩʳ (ʚʠʨʫʩ ʉʝʥʜʘʡ, ʚʠʨʫʩ ʙʦʣʝʟʥʠ ʅʴʶʢʘʩʣʘ, ʚʠʨʫʩ ʢʦʨʠ), 

ʨʝʦʚʠʨʫʩʳ, ʧʠʢʦʨʥʘʚʠʨʫʩʳ (ʧʦʣʠʦʚʠʨʫʩ, ʂʦʢʩʘʢʠ, ʚʝʟʠʢʫʣʷʨʥʦʛʦ ʩʪʦʤʘʪʠʪʘ). 

ʊʨʘʥʩʧʦʨʪ ʦʥʢʦʣʠʪʠʯʝʩʢʦʛʦ ʚʠʨʫʩʘ ʯʝʨʝʟ ʢʨʦʚʝʥʦʩʥʫʶ ʩʠʩʪʝʤʫ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʧʫʪʝʤ ʚʥʝʜʨʝʥʠʷ ʚʠʨʫʩʥʳʭ ʯʘʩʪʠʮ ʚ ʣʠʤʬʦʮʠʪʳ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʠʨʫʩʳ ʥʝ 

ʙʫʜʫʪ ʠʥʘʢʪʠʚʠʨʦʚʘʥʳ ʠʤʤʫʥʦʢʦʤʧʝʪʝʥʪʥʳʤʠ ʢʣʝʪʢʘʤʠ.  

ʆʥʢʦʣʠʪʠʯʝʩʢʠʝ ʚʠʨʫʩʳ ʤʦʛʫʪ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʫʙʠʚʘʪʴ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ 

ʢʣʝʪʢʠ, ʨʘʟʤʥʦʞʘʷʩʴ ʚ ʥʠʭ. ɺʠʨʫʩ ʣʫʯʰʝ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʨʘʢʦʚʦʡ ʢʣʝʪʢʦʡ, 

ʯʝʤ ʩʦ ʟʜʦʨʦʚʦʡ, ʧʦʩʢʦʣʴʢʫ ʫ ʨʘʢʦʚʦʡ ʯʘʩʪʦ ʧʦʚʳʰʝʥ ʫʨʦʚʝʥʴ ʵʢʩʧʨʝʩʩʠʠ 

ʩʠʘʣʦʩʦʜʝʨʞʘʱʠʭ ʛʣʠʢʦʧʨʦʪʝʠʥʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʨʝʮʝʧʪʦʨʘʤʠ, ʢʨʦʤʝ 

ʪʦʛʦ ʥʘʨʫʰʝʥʳ ʤʝʭʘʥʠʟʤʳ ʘʧʦʧʪʦʟʘ ʠ ʩʠʥʪʝʟʘ ʠʥʪʝʨʬʝʨʦʥʦʚ. ʅʝʢʦʪʦʨʳʝ 

ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʧʘʨʘʤʠʢʩʦʚʠʨʫʩʦʚ ʚʳʨʘʙʦʪʘʣʠ ʤʝʭʘʥʠʟʤ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ 

ʠʥʬʝʢʮʠʠ, ʢʦʪʦʨʳʡ ʚʢʣʶʯʘʝʪ ʩʣʠʷʥʠʝ ʠʥʬʠʮʠʨʦʚʘʥʥʳʭ ʠ ʥʝʠʥʬʠʮʠʨʦʚʘʥʥʳʭ 

ʢʣʝʪʦʢ. ʊʘʢʦʝ ʩʣʠʷʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʩʠʥʮʠʪʠʷ, ʧʨʝʜʩʪʘʚʣʷʶʱʝʛʦ 

ʩʦʙʦʡ ʢʨʫʧʥʫʶ ʤʥʦʛʦʷʜʝʨʥʫʶ ʩʪʨʫʢʪʫʨʫ. ʀʥʬʠʮʠʨʦʚʘʥʥʳʝ ʢʣʝʪʢʠ ʤʦʛʫʪ 

ʩʣʠʚʘʪʴʩʷ ʠ ʦʙʨʘʟʦʚʳʚʘʪʴ ʩʠʥʮʠʪʠʡ ʩ 50ï100 ʩʦʩʝʜʥʠʤʠ ʢʣʝʪʢʘʤʠ. 

ʀʥʬʠʮʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʢʣʝʪʦʢ-ʭʦʟʷʝʚ ʧʫʪʝʤ ʠʭ ʩʣʠʷʥʠʷ ʜʝʣʘʝʪ ʚʦʟʤʦʞʥʳʤ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚʠʨʫʩʥʦʡ ʠʥʬʝʢʮʠʠ ʙʝʟ ʚʳʩʚʦʙʦʞʜʝʥʠʷ ʚʠʨʫʩʘ ʠʟ ʢʣʝʪʦʢ. 

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʧʦʩʦʙʥʦʩʪʴ ʦʙʨʘʟʦʚʳʚʘʪʴ ʩʠʥʮʠʪʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʥʫ 

ʠʟ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚʠʨʫʩʦʤ ʩʪʨʘʪʝʛʠʡ ʫʩʢʦʣʴʟʘʥʠʷ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ 

ʥʝʡʪʨʘʣʠʟʫʶʱʠʭ ʘʥʪʠʪʝʣ ʭʦʟʷʠʥʘ, ʢʦʪʦʨʳʝ ʤʦʛʣʠ ʙʳ ʝʛʦ ʠʥʘʢʪʠʚʠʨʦʚʘʪʴ. 

ʂʣʝʪʢʠ, ʩʣʠʚʰʠʝʩʷ ʚ ʩʠʥʮʠʪʠʡ, ʥʝ ʩʧʦʩʦʙʥʳ ʜʝʣʠʪʴʩʷ ʠ ʦʙʨʝʯʝʥʳ ʥʘ 

ʦʜʥʦʤʦʤʝʥʪʥʫʶ ʛʠʙʝʣʴ.  

ʊʘʢʞʝ ʦʥʢʦʣʠʪʠʯʝʩʢʠʝ ʚʠʨʫʩʳ ʚʳʟʳʚʘʶʪ ʦʧʦʩʨʝʜʦʚʘʥʥʦʝ ʠʤʤʫʥʥʦʡ 

ʩʠʩʪʝʤʦʡ ʫʥʠʯʪʦʞʝʥʠʝ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʢʣʝʪʦʢ. ʅʝʡʨʘʤʠʥʠʜʘʟʘ (ʅɸ) 

ʧʘʨʘʤʠʢʩʦʚʠʨʫʩʦʚ ʫʜʘʣʷʝʪ ʩʠʘʣʦʚʳʝ ʢʠʩʣʦʪʳ ʩ ʧʦʚʝʨʭʥʦʩʪʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ 

ʢʣʝʪʦʢ. ɹʦʣʝʝ ʪʦʛʦ, ʦʙʨʘʙʦʪʘʥʥʳʝ ʩʠʘʣʠʜʘʟʦʡ ʦʧʫʭʦʣʝʚʳʝ ʢʣʝʪʢʠ ʣʫʯʰʝ 
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ʘʢʪʠʚʠʨʫʶʪ ʩʝʢʨʝʮʠʶ ʠʥʪʝʨʬʝʨʦʥʘ-ɔ ʅʂ-ʢʣʝʪʢʘʤʠ. ʇʦʢʘʟʘʥʦ, ʯʪʦ ʘʢʪʠʚʥʦʩʪʴ ʠ 

ʮʠʪʦʪʦʢʩʠʯʥʦʩʪʴ ʅʂ-ʢʣʝʪʦʢ ʟʘʚʠʩʠʪ ʦʪ ʵʢʩʧʨʝʩʩʠʠ ʩʠʘʣʦʚʳʭ ʢʠʩʣʦʪ, 

ʩʧʝʮʠʬʠʯʥʳʭ ʜʣʷ ʧʦʚʝʨʭʥʦʩʪʠ ʦʧʫʭʦʣʝʚʳʭ ʢʣʝʪʦʢ. ʋʜʘʣʝʥʠʝ ʩʠʘʣʦʚʳʭ ʢʠʩʣʦʪ 

ʤʦʞʝʪ ʧʨʠʚʦʜʠʪʴ ʢ ʩʫʱʝʩʪʚʝʥʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʩʧʦʩʦʙʥʦʩʪʠ ʢʣʝʪʦʢ B-ʣʠʤʬʦʤʳ 

ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʮʠʪʦʣʠʪʠʯʝʩʢʠʝ T-ʣʠʤʬʦʮʠʪʳ ʠ ʘʥʪʠʛʝʥʧʨʝʟʝʥʪʠʨʫʶʱʠʝ ʢʣʝʪʢʠ.  

ʆʙʲʝʢʪʠʚʥʳʡ ʵʬʬʝʢʪ, ʚʳʞʠʚʘʝʤʦʩʪʴ, ʢʘʯʝʩʪʚʦ ʞʠʟʥʠ ʙʦʣʴʥʳʭ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚʠʨʫʩʥʳʭ ʚʘʢʮʠʥ ʧʦʢʘʟʘʣʠ ʧʝʨʩʧʝʢʪʠʚʥʦʩʪʴ ʣʝʯʝʥʠʷ ʜʘʥʥʳʤ 

ʤʝʪʦʜʦʤ. ʆʜʥʘʢʦ, ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʚʥʝʜʨʝʥʠʝ ʚ ʢʣʠʥʠʯʝʩʢʫʶ ʧʨʘʢʪʠʢʫ 

ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʴʶ, ʘ ʪʘʢʞʝ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʦʡ ʪʝʭʥʦʣʦʛʠʝʡ 

ʠʟʛʦʪʦʚʣʝʥʠʷ, ʪʨʝʙʫʶʱʝʡ ʚʳʩʦʢʦʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʛʦ ʧʝʨʩʦʥʘʣʘ ʠ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʩʥʘʱʝʥʠʷ. 
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ʆɿɼʆʈʆɺʀʊɽʃʔʅʆɽ ʇʃɸɺɸʅʀɽ  

ʇʈʀ ʆʉʊɽʆʍʆʅɼʈʆɿɽ ʇʆɿɺʆʅʆʏʅʀʂɸ 

ɻʦʨʢʫʥ ʆʣʴʛʘ ʇʘʚʣʦʚʥʘ 

ʩʪʫʜʝʥʪ, ʢʘʬʝʜʨʘ çʋʧʨʘʚʣʝʥʠʝ ʠ ʠʥʬʦʨʤʘʪʠʢʘ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭè, 
ɹʀʊʀ ʅʀʗʋ ʄʀʌʀ,  

ʈʌ, ʛ. ɹʘʣʘʢʦʚʦ 

ʗʢʦʚʣʝʚʘ ɽʢʘʪʝʨʠʥʘ ɸʣʝʢʩʘʥʜʨʦʚʥʘ 

ʩʪʫʜʝʥʪ, ʢʘʬʝʜʨʘ çʋʧʨʘʚʣʝʥʠʝ ʠ ʠʥʬʦʨʤʘʪʠʢʘ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭè, 
ɹʀʊʀ ʅʀʗʋ ʄʀʌʀ,  

ʈʌ, ʛ. ɹʘʣʘʢʦʚʦ 

ɿʝʣʝʥʦʚ ɸʣʝʢʩʘʥʜʨ ɸʣʝʢʩʝʝʚʠʯ 

ʩʪʫʜʝʥʪ, ʢʘʬʝʜʨʘ çʋʧʨʘʚʣʝʥʠʝ ʠ ʠʥʬʦʨʤʘʪʠʢʘ ʚ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭè, 
ɹʀʊʀ ʅʀʗʋ ʄʀʌʀ, 

 ʈʌ, ʛ. ɹʘʣʘʢʦʚʦ 
 

ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʨʝʯʴ ʠʜʝʪ ʦ ʟʥʘʯʝʥʠʠ ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʛʦ ʧʣʘʚʘʥʠʷ ʧʨʠ 

ʣʝʯʝʥʠʠ ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʟʚʦʥʦʯʥʠʢʘ. 

ɼʦʢʘʟʘʥʦ, ʯʪʦ ʧʣʘʚʘʥʠʝ ʧʨʠ ʦʩʪʝʦʭʦʥʜʨʦʟʝ ʧʦʟʚʦʣʷʝʪ ʨʘʩʩʣʘʙʠʪʴ 

ʤʫʩʢʫʣʘʪʫʨʫ ʠ ʠʩʧʨʘʚʠʪʴ ʘʩʠʤʤʝʪʨʠʶ ʤʳʰʝʯʥʦʛʦ ʢʘʨʢʘʩʘ. ʇʨʠ ʧʦʛʨʫʞʝʥʠʠ 

ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʪʝʣʘ ʚ ʚʦʜʫ, ʩʚʦʜʠʪʩʷ ʢ ʤʠʥʠʤʫʤʫ ʝʩʪʝʩʪʚʝʥʥʦʝ ʜʘʚʣʝʥʠʝ ʥʘ 

ʩʧʠʥʫ. ʊʘʢʦʝ ʩʦʩʪʦʷʥʠʝ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʧʦʟʚʦʥʢʘʤʠ, 

ʪʝʤ ʩʘʤʳʤ ʫʩʪʨʘʥʷʷ ʟʘʱʝʤʣʝʥʠʷ ʥʝʨʚʥʳʭ ʢʦʨʝʰʢʦʚ, ʚʳʟʳʚʘʶʱʠʭ ʙʦʣʝʟʥʝʥʥʳʝ 

ʦʱʫʱʝʥʠʷ. ʊʝʤ ʥʝ ʤʝʥʝʝ, ʥʝ ʩʣʝʜʫʝʪ ʦʞʠʜʘʪʴ, ʯʪʦ ʙʘʩʩʝʡʥ ʧʦʤʦʞʝʪ ʚʳʣʝʯʠʪʴ 

ʟʘʙʦʣʝʚʘʥʠʷ ʧʦʟʚʦʥʦʯʥʠʢʘ, ʝʩʣʠ ʚʳ ʥʝ ʙʫʜʝʪʝ ʩʦʙʣʶʜʘʪʴ ʚʩʝ ʧʨʘʚʠʣʘ ʠ 

ʧʨʠʥʮʠʧʳ ʵʪʠʭ ʤʝʜʠʮʠʥʩʢʠʭ ʧʨʦʮʝʜʫʨ. 

ɺʳʰʝ ʫʞʝ ʫʧʦʤʠʥʘʣʦʩʴ, ʯʪʦ ʧʣʘʚʘʥʠʝ ʧʨʠ ʦʩʪʝʦʭʦʥʜʨʦʟʝ ʜʘʝʪ 

ʧʦʣʦʞʠʪʝʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ 

ʩʦʙʣʶʜʝʥʳ ʚʩʝ ʪʨʝʙʦʚʘʥʠʷ. 

ɺ ʦʩʥʦʚʝ ʣʝʯʝʙʥʦʛʦ ʜʝʡʩʪʚʠʷ ʚʦʜʥʳʭ ʧʨʦʮʝʜʫʨ ʥʘ ʜʝʛʝʥʝʨʘʪʠʚʥʳʝ 

ʟʘʙʦʣʝʚʘʥʠʷ ʰʝʡʥʦʛʦ ʠ ʧʦʷʩʥʠʯʥʦʛʦ ʦʪʜʝʣʦʚ ʣʝʞʠʪ ʤʝʭʘʥʠʟʤ ʨʘʟʛʨʫʟʢʠ ʤʳʰʮ 

ʩʧʠʥʳ. ɺʦ ʚʨʝʤʷ ʜʣʠʪʝʣʴʥʳʭ ʪʨʝʥʠʨʦʚʦʢ, ʫʩʪʨʘʥʷʝʪʩʷ ʘʩʠʤʤʝʪʨʠʯʥʳʡ ʭʘʨʘʢʪʝʨ 

ʤʳʰʝʯʥʳʭ ʚʦʣʦʢʦʥ, ʠʩʯʝʟʘʝʪ ʢʦʨʝʰʢʦʚʳʡ ʩʠʥʜʨʦʤ (ʙʦʣʴ ʚ ʥʝʨʚʘʭ). ʇʦʤʠʤʦ 
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ʵʪʦʛʦ, ʨʝʛʫʣʷʨʥʳʝ ʟʘʥʷʪʠʷ ʧʦʤʦʛʘʶʪ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʝ 

ʟʘʙʦʣʝʚʘʥʠʷ. 

ɺ ʦʩʥʦʚʝ ʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʣʝʞʠʪ ʧʦʚʨʝʞʜʝʥʠʝ 

ʤʝʞʧʦʟʚʦʥʢʦʚʳʭ ʜʠʩʢʦʚ ʥʘ ʬʦʥʝ ʦʙʝʟʚʦʞʠʚʘʥʠʷ, ʟʘʙʦʣʝʚʘʥʠʡ ʢʨʦʚʠ ʠ ʥʝʭʚʘʪʢʠ 

ʧʠʪʘʪʝʣʴʥʳʭ ʚʝʱʝʩʪʚ. ʂ ʩʦʞʘʣʝʥʠʶ, ʪʘʢʠʝ ʠʟʤʝʥʝʥʠʷ ʥʝ ʦʙʨʘʪʠʤʳ ʠ ʠʭ 

ʧʦʩʣʝʜʩʪʚʠʷ ʥʝ ʤʦʛʫʪ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʣʠʢʚʠʜʠʨʦʚʘʥʳ. ʇʣʘʚʘʥʠʝ ʧʦʤʦʛʘʝʪ 

ʪʦʣʴʢʦ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʩʞʘʪʠʝ ʥʝʨʚʦʚ, ʫʩʪʨʘʥʠʪʴ ʚʦʩʧʘʣʝʥʠʝ ʠ ʥʦʨʤʘʣʠʟʦʚʘʪʴ 

ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʶ ʚ ʧʦʟʚʦʥʦʯʥʠʢʝ. 

ɺʦ ʚʨʝʤʷ ʧʣʘʚʘʥʠʷ ʘʢʪʠʚʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʚʩʝ ʛʨʫʧʧʳ ʤʳʰʮ. ɺ ʦʪʣʠʯʠʝ 

ʦʪ ʤʘʩʩʘʞʘ, ʚ ʚʦʜʝ ʪʘʢʞʝ ʩʪʠʤʫʣʠʨʫʶʪʩʷ ʛʣʫʙʦʢʠʝ ʩʢʝʣʝʪʥʳʝ ʤʳʰʮʳ, 

ʧʨʦʠʩʭʦʜʠʪ ʢʦʨʨʝʢʪʠʨʦʚʘʥʠʝ ʧʦʟʚʦʥʦʯʥʦʡ ʦʩʠ. ʇʨʠ ʨʝʛʫʣʷʨʥʦʡ ʧʨʘʢʪʠʢʝ 

ʦʙʫʯʝʥʠʷ ʧʣʘʚʘʥʠʶ ʩ ʫʯʘʩʪʠʝʤ ʛʣʫʙʦʢʠʭ ʤʳʰʮ, ʫʣʫʯʰʘʝʪʩʷ ʤʠʢʨʦʮʠʨʢʫʣʷʮʠʷ, 

ʧʦʚʳʰʘʝʪʩʷ ʢʘʯʝʩʪʚʦ ʩʥʘʙʞʝʥʠʷ ʧʠʪʘʪʝʣʴʥʳʤʠ ʚʝʱʝʩʪʚʘʤʠ. 

ʀʟ-ʟʘ ʥʘʨʫʰʝʥʠʷ ʦʩʘʥʢʠ, ʤʘʣʦʧʦʜʚʠʞʥʦʛʦ ʦʙʨʘʟʘ ʞʠʟʥʠ, ʥʘʨʫʰʝʥʠʷ 

ʦʙʤʝʥʘ ʚʝʱʝʩʪʚ ʤʝʞʧʦʟʚʦʥʦʯʥʳʝ ʜʠʩʢʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʜʝʛʝʥʝʨʘʮʠʠ: ʦʥʠ 

ʧʦʩʪʝʧʝʥʥʦ ʨʘʩʪʨʝʩʢʠʚʘʶʪʩʷ, ʦʙʨʘʟʫʶʪʩʷ ʪʨʝʱʠʥʳ. 

ɹʘʩʩʝʡʥ ʧʨʠ ʦʩʪʝʦʭʦʥʜʨʦʟʝ ʧʦʟʚʦʣʷʝʪ ʨʘʟʛʨʫʟʠʪʴ ʩʧʠʥʫ ʠ ʫʤʝʥʴʰʠʪʴ 

ʜʘʚʣʝʥʠʝ ʥʘ ʥʝʨʚʥʳʝ ʦʢʦʥʯʘʥʠʷ. ʕʪʦ ʫʩʪʨʘʥʷʝʪ ʧʦʯʪʠ ʚʩʝ ʥʝʧʨʠʷʪʥʳʝ 

ʧʘʪʦʣʦʛʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʟʚʦʥʦʯʥʠʢʘ. 

ɺʦʜʥʳʝ ʧʨʦʮʝʜʫʨʳ ʚ ʙʘʩʩʝʡʥʝ ʜʣʷʪʩʷ 45 ʤʠʥʫʪ ʠ ʧʦʟʚʦʣʷʶʪ ʫʚʝʣʠʯʠʚʘʪʴ 

ʨʦʩʪ ʯʝʣʦʚʝʢʘ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ ʥʘ 1 ʩʘʥʪʠʤʝʪʨ. ʕʪʦ ʧʨʦʠʩʭʦʜʠʪ ʠʟ-ʟʘ 

ʨʘʩʰʠʨʝʥʠʷ ʤʝʞʧʦʟʚʦʥʦʯʥʳʭ ʧʨʦʤʝʞʫʪʢʦʚ. ʆʜʥʘʢʦ ʠʥʦʛʜʘ ʧʣʘʚʘʥʠʝ ʥʝ ʪʦʣʴʢʦ 

ʧʦʤʦʛʘʝʪ, ʥʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʨʦʛʨʝʩʩʠʨʦʚʘʥʠʶ ʙʦʣʝʟʥʠ. 

ʆʩʥʦʚʥʳʝ ʧʨʘʚʠʣʘ ʠ ʧʨʠʥʮʠʧʳ ʟʘʥʷʪʠʡ ʚ ʙʘʩʩʝʡʥʝ ʚʦ ʚʨʝʤʷ ʦʩʪʝʦʭʦʥʜʨʦʟʘ 

ʰʝʡʥʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ: 

¶ ʤʘʢʩʠʤʘʣʴʥʦ ʨʘʩʩʣʘʙʣʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʧʦʟʚʦʥʦʯʥʠʢʘ ʜʦʩʪʠʛʘʝʪʩʷ 

ʩʣʝʜʫʶʱʠʤʠ ʩʪʠʣʷʤʠ: ʧʣʘʚʘʥʠʝ ʥʘ ʩʧʠʥʝ ʠ ʙʨʘʩʩ; 

¶ ʚʦ ʚʨʝʤʷ ʚʳʧʦʣʥʝʥʠʷ ʫʧʨʘʞʥʝʥʠʡ ʥʘ ʚʦʜʝ ʥʝʦʙʭʦʜʠʤʦ ʥʦʩʠʪʴ 

ʩʧʝʮʠʘʣʴʥʳʡ ʥʘʜʫʚʥʦʡ ʞʠʣʝʪ ï ʥʘ ʥʘʯʘʣʴʥʳʭ ʩʪʘʜʠʷʭ ʦʙʫʯʝʥʠʷ ʵʪʦ ʧʦʤʦʞʝʪ 
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ʨʘʩʩʣʘʙʠʪʴ ʩʧʠʥʫ, ʩʦ ʚʨʝʤʝʥʝʤ ɺʳ ʤʦʞʝʪʝ ʦʩʚʦʠʪʴ ʧʨʠʥʮʠʧʳ ʦʙʫʯʝʥʠʷ ʠ 

ʙʨʦʩʠʪʴ ʥʦʩʠʪʴ ʞʠʣʝʪ, ʧʨʝʜʚʘʨʠʪʝʣʴʥʦ ʩʦʛʣʘʩʦʚʘʚ ʵʪʦ ʩ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ; 

¶ ʥʘʜʣʝʞʘʱʝʝ ʜʳʭʘʥʠʝ ʚʦ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʚ ʚʦʜʝ ʫʣʫʯʰʠʪ ʚʝʥʪʠʣʷʮʠʶ 

ʣʝʛʢʠʭ; 

¶ ʫʧʨʘʞʥʝʥʠʷ ʜʦʣʞʥʳ ʯʝʨʝʜʦʚʘʪʴʩʷ ʩ ʦʪʜʳʭʦʤ ʧʨʦʪʷʞʝʥʥʦʩʪʴʶ  

5ï10 ʤʠʥʫʪ. 

ɺ ʣʶʙʦʤ ʩʣʫʯʘʝ, ʥʘʯʠʥʘʪʴ ʩʘʤʦʩʪʦʷʪʝʣʴʥʳʝ ʟʘʥʷʪʠʷ ʚ ʙʘʩʩʝʡʥʝ ɺʳ 

ʜʦʣʞʥʳ ʪʦʣʴʢʦ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ ʦʩʚʦʠʣʠ ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʝ ʩʪʠʣʷʤʠ ʧʣʘʚʘʥʠʷ 

ʚʤʝʩʪʝ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʟʘʥʷʪʠʷ ʚ ʙʘʩʩʝʡʥʝ ʧʨʠ ʜʝʛʝʥʝʨʘʪʠʚʥʦ-ʜʠʩʪʨʦʬʠʯʝʩʢʠʭ 

ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʟʚʦʥʦʯʥʠʢʘ ʧʨʠʥʦʩʠʣʠ ʧʦʣʴʟʫ, ʘ ʥʝ ʚʨʝʜ, ʥʝʦʙʭʦʜʠʤʦ ʪʘʢʞʝ 

ʩʦʙʣʶʜʘʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʘʚʠʣʘ ʙʝʟʦʧʘʩʥʦʩʪʠ: 

¶ ʚʳʧʦʣʥʷʪʴ ʫʧʨʘʞʥʝʥʠʝ ʥʘ ʥʝʙʦʣʴʰʦʡ ʛʣʫʙʠʥʝ; 

¶ ʫʙʝʜʠʪʝʩʴ, ʯʪʦ ʦʟʜʦʨʦʚʠʪʝʣʴʥʦʝ ʧʣʘʚʘʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦʜ 

ʥʘʙʣʶʜʝʥʠʝʤ ʠʥʩʪʨʫʢʪʦʨʦʚ; 

¶ ʫʧʨʘʞʥʝʥʠʷ ʤʦʞʥʦ ʚʳʧʦʣʥʷʪʴ ʥʝ ʨʘʥʝʝ ʯʝʤ ʯʝʨʝʟ 30 ʤʠʥʫʪ ʧʦʩʣʝ 

ʧʨʠʝʤʘ ʧʠʱʠ; 

¶ ʧʝʨʝʜ ʚʭʦʞʜʝʥʠʝʤ ʚ ʚʦʜʫ ʥʝʦʙʭʦʜʠʤʦ ʚʳʧʦʣʥʠʪʴ ʩʦʛʨʝʚʘʶʱʠʝ 

ʫʧʨʘʞʥʝʥʠʷ (ʢʨʫʛʦʚʦʝ ʚʨʘʱʝʥʠʝ ʨʫʢ, ʧʨʠʩʝʜʘʥʠʷ, ʧʦʚʦʨʦʪʳ ʪʫʣʦʚʠʱʘ); 

¶ ʥʝ ʧʦʟʚʦʣʷʡʪʝ ʩʝʙʝ ʟʘʤʝʨʟʥʫʪʴ ʚʦ ʚʨʝʤʷ ʪʨʝʥʠʨʦʚʢʠ, ʪʘʢ ʢʘʢ ʵʪʦ 

ʟʥʘʯʠʪʝʣʴʥʦ ʩʥʠʞʘʝʪ ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. 

¶ ʥʝʦʙʭʦʜʠʤʦ ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʚ ʚʦʜʝ - ʦʥʦ ʥʝ ʜʦʣʞʥʦ 

ʧʨʝʚʳʰʘʪʴ 30 ʤʠʥʫʪ; 

¶ ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʧʨʦʮʝʜʫʨ ʧʨʠʥʷʪʴ ʢʦʥʪʨʘʩʪʥʳʡ ʜʫʰ, ʩʜʝʣʘʪʴ 

ʫʧʨʘʞʥʝʥʠʷ ʥʘ ʨʘʩʩʣʘʙʣʝʥʠʝ ʠ ʚʳʧʠʪʴ ʪʝʧʣʦʛʦ ʯʘʷ. 

ʂʦʛʜʘ ʜʫʭʦʚʦʡ ʢʦʨʦʪʢʘʷ ʧʘʫʟʘ ʩʣʘʡʜ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʳʡ 

ʪʝʨʘʧʝʚʪʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʧʨʠ ʜʝʛʝʥʝʨʘʮʠʠ ʧʦʷʩʥʠʯʥʦʛʦ ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ. 

ɽʝ ʩʣʦʞʥʦ, ʧʦʵʪʦʤʫ, ʧʨʝʞʜʝ ʯʝʤ ʥʘʯʘʪʴ ʣʝʯʝʥʠʝ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʝ 

ʦʙʫʯʝʥʠʝ ʩ ʠʥʩʪʨʫʢʪʦʨʦʤ. 
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ʄʝʩʪʦ ʜʣʷ ʟʘʥʷʪʠʡ ʩ ʮʝʣʴʶ ʣʝʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʟʚʦʥʦʯʥʠʢʘ ʪʘʢʞʝ 

ʜʦʣʞʝʥ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʧʨʝʜʝʣʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ: 

¶ ʧʣʦʱʘʜʴ ʙʘʩʩʝʡʥʘ, ʛʜʝ ʧʨʦʭʦʜʠʪ ʟʘʥʷʪʠʝ, ʜʦʣʞʥʘ ʙʳʪʴ ʦʛʨʘʥʠʯʝʥʘ, 

ʦʙʷʟʘʪʝʣʴʥʦ ʥʘʣʠʯʠʝ ʙʫʡʢʦʚ; 

¶ ʨʘʩʪʷʛʠʚʘʥʠʝ ʠ ʚʳʧʨʷʤʣʝʥʠʝ ʧʨʠ ʩʪʘʪʠʯʝʩʢʦʤ ʨʘʩʪʷʞʝʥʠʠ ʤʳʰʝʯʥʳʭ 

ʚʦʣʦʢʦʥ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦ, ʝʩʣʠ ʜʣʠʥʘ ʜʦʨʦʞʢʠ ʙʘʩʩʝʡʥʘ ʥʝ ʤʝʥʝʝ 25 ʤʝʪʨʦʚ. 

ɽʩʣʠ ʚʳ ʥʝ ʫʤʝʝʪʝ ʧʣʘʚʘʪʴ, ʚʳ ʤʦʞʝʪʝ ʚʳʧʦʣʥʷʪʴ ʫʧʨʘʞʥʝʥʠʷ ʥʘ ʩʫʰʝ. 

ʄʝʭʘʥʠʟʤ ʪʘʢʠʭ ʟʘʥʷʪʠʡ ʧʦʭʦʞ ʥʘ ʪʦʪ, ʢʦʪʦʨʳʡ ʧʨʠʤʝʥʷʝʪʩʷ ʥʘ ʚʦʜʝ. ʊʦʯʥʦ ʪʘʢ 

ʞʝ ʧʝʨʝʜ ʧʨʦʮʝʜʫʨʦʡ, ɺʳ ʜʦʣʞʥʳ ʧʨʦʚʝʩʪʠ ʥʝʙʦʣʴʰʫʶ ʩʦʛʨʝʚʘʶʱʫʶ 

ʨʘʟʤʠʥʢʫ. 

ʇʦʩʣʝʜʫʶʱʠʝ ʫʧʨʘʞʥʝʥʠʷ ʥʘ ʧʦʟʚʦʥʦʯʥʠʢ ʜʦʣʞʥʳ ʙʳʪʴ ʟʘʨʘʥʝʝ 

ʧʦʜʛʦʪʦʚʣʝʥʳ ʠ ʨʘʟʦʙʨʘʥʳ ʩ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʠʥʩʪʨʫʢʪʦʨʦʤ. ʉʧʝʮʠʘʣʴʥʳʝ 

ʤʝʪʦʜʠʢʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʪʘʢʠʭ ʫʧʨʘʞʥʝʥʠʡ ʥʘ ʟʝʤʣʝ ʧʦʜʛʦʪʦʚʷʪ ɺʘʩ ʜʣʷ 

ʧʨʘʚʠʣʴʥʦʛʦ ʠʭ ʚʳʧʦʣʥʝʥʠʷ ʚ ʚʦʜʝ, ʧʦʤʦʛʫʪ ʫʩʚʦʠʪʴ ʧʨʘʚʠʣʘ ʠ ʧʨʠʥʮʠʧʳ 

ʦʟʜʦʨʦʚʠʪʝʣʴʥʳʭ ʟʘʥʷʪʠʡ, ʪʝʭʥʠʢʠ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʠʭ ɺʘʤ ʩʪʠʣʝʡ ʧʣʘʚʘʥʠʷ. 

ʇʨʝʞʜʝ ʯʝʤ ʟʘʥʠʤʘʪʴʩʷ ʧʣʘʚʘʥʠʝʤ, ʧʘʮʠʝʥʪʫ ʩ ʰʝʡʥʳʤ ʠʜʠ ʜʨʫʛʠʤ ʪʠʧʦʤ 

ʦʩʪʝʦʭʦʥʜʨʦʟʘ ʦʙʷʟʘʪʝʣʴʥʦ ʩʣʝʜʫʝʪ ʧʨʦʢʦʥʩʫʣʴʪʠʨʦʚʘʪʴʩʷ ʫ ʚʨʘʯʘ. ʂ ʜʘʥʥʦʤʫ 

ʚʠʜʫ ʩʧʦʨʪʘ ʠ ʣʝʯʝʙʥʦʡ ʚʦʜʥʦʡ ʛʠʤʥʘʩʪʠʢʝ ʠʤʝʶʪʩʷ ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʷ: 

¶ ʢʦʞʥʳʝ ʠʥʬʝʢʮʠʠ; 

¶ ʠʥʬʝʢʮʠʦʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ ʚ ʦʩʪʨʦʤ ʧʝʨʠʦʜʝ; 

¶ ʪʷʞʝʣʳʝ ʧʘʪʦʣʦʛʠʠ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ ʩʠʩʪʝʤʳ; 

¶ ʵʧʠʣʝʧʩʠʷ; 

¶ ʤʦʢʥʫʱʠʝ ʨʘʥʳ, ʜʠʘʪʝʟʳ; 

¶ ʩʫʜʦʨʦʛʠ ʠ ʧʨʦʯʠʝ ʟʘʙʦʣʝʚʘʥʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝʩʷ ʩʫʜʦʨʦʞʥʳʤ 

ʩʠʥʜʨʦʤʦʤ; 

¶ ʪʨʘʚʤʳ ʠ ʟʘʙʦʣʝʚʘʥʠʷ, ʧʨʠ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʘ ʬʠʢʩʘʮʠʷ ʢʦʥʝʯʥʦʩʪʝʡ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʘʩʩʝʡʥ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʠ ʣʝʯʝʥʠʷ ʜʝʛʝʥʝʨʘʪʠʚʥʳʭ ʟʘʙʦʣʝʚʘʥʠʡ ʧʦʷʩʥʠʯʥʦʛʦ ʠ ʰʝʡʥʦʛʦ 

ʦʪʜʝʣʘ ʧʦʟʚʦʥʦʯʥʠʢʘ. ʇʨʠ ʧʨʘʚʠʣʴʥʦʤ ʚʳʧʦʣʥʝʥʠʠ ʫʧʨʘʞʥʝʥʠʷ ʧʦʤʦʛʫʪ 

ʫʩʪʨʘʥʠʪʴ ʙʦʣʴ ʠ ʜʦʩʪʘʪʦʯʥʦ ʙʳʩʪʨʦ ʩʧʨʘʚʠʪʴʩʷ ʩ ʠʩʢʨʠʚʣʝʥʠʝʤ ʧʦʟʚʦʥʦʯʥʠʢʘ. 
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ʊɪʄʅɸʗ ʉʊʆʈʆʅɸ ɼʆʇʀʅɻɸ 

ʊʠʭʦʤʠʨʦʚʘ ɸʥʘʩʪʘʩʠʷ ɸʥʜʨʝʝʚʥʘ 

ʩʪʫʜʝʥʪ, ʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ,  
ʈʌ, ʛ. ʆʨʝʥʙʫʨʛ 

ɿʦʣʦʪʘʨʸʚʘ ɸʥʘʩʪʘʩʠʷ ʉʝʨʛʝʝʚʥʘ 

ʩʪʫʜʝʥʪ, ʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ,  
ʈʌ, ʛ. ʆʨʝʥʙʫʨʛ 

ɹʫʯʥʝʚʘ ʅʘʪʘʣʴʷ ɺʠʢʪʦʨʦʚʥʘ 

ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʢʘʥʜ. ʤʝʜ. ʥʘʫʢ, ʜʦʮ, ʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 
ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʈʌ, ʛ. ʆʨʝʥʙʫʨʛ 
 

ɼʦʧʠʥʛʦʚʳʝ ʩʨʝʜʩʪʚʘ ï ʚʝʱʝʩʪʚʘ, ʚʨʝʤʝʥʥʦ ʫʩʠʣʠʚʘʶʱʠʝ ʬʠʟʠʯʝʩʢʫʶ ʠ 

ʧʩʠʭʠʯʝʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʦʨʛʘʥʠʟʤʘ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʫʣʫʯʰʝʥʠʷ 

ʩʧʦʨʪʠʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ.  

ʇʝʨʩʧʝʢʪʠʚʘ ʫʣʫʯʰʠʪʴ ʬʠʟʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʚʩʝʛʜʘ ʧʨʠʚʣʝʢʘʣʘ 

ʩʧʦʨʪʩʤʝʥʦʚ ʠ ʜʦʧʠʥʛʦʚʳʝ ʧʨʝʧʘʨʘʪʳ ʘʢʪʠʚʥʦ ʵʪʦʤʫ ʩʧʦʩʦʙʩʪʚʦʚʘʣʠ. ʆʜʥʘʢʦ, 

ʩʦ ʚʪʦʨʦʡ ʧʦʣʦʚʠʥʳ ʜʚʘʜʮʘʪʦʛʦ ʚʝʢʘ ʧʨʠʤʝʥʝʥʠʝ ʜʦʧʠʥʛʘ ʙʳʣʦ ʦʬʠʮʠʘʣʴʥʦ 

ʟʘʧʨʝʱʝʥʦ.  

ʅʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʟʘʧʨʝʪ, ʚ ʩʧʦʨʪʠʚʥʦʤ ʩʦʦʙʱʝʩʪʚʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʶʪʩʷ 

ʩʢʘʥʜʘʣʴʥʳʝ ʩʣʫʯʘʠ ʜʠʩʢʚʘʣʠʬʠʢʘʮʠʠ ʫʯʘʩʪʥʠʢʦʚ ʩʦʨʝʚʥʦʚʘʥʠʡ ʧʦ ʧʨʠʯʠʥʝ 

ʫʧʦʪʨʝʙʣʝʥʠʷ ʜʦʧʠʥʛʦʚʳʭ ʩʨʝʜʩʪʚ. ʏʪʦ ʛʦʚʦʨʠʪ ʦ ʥʝʦʩʚʝʜʦʤʣʝʥʥʦʩʪʠ 

ʩʧʦʨʪʩʤʝʥʦʚ ʦ ʚʨʝʜʝ ʜʘʥʥʦʡ ʛʨʫʧʧʳ ʧʨʝʧʘʨʘʪʦʚ. ʕʪʠʤ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʨʘʙʦʪʳ.  

ʎʝʣʴʶ ʥʘʰʝʡ ʨʘʙʦʪʳ ʷʚʣʷʝʪʩʷ ʧʦʧʫʣʷʨʠʟʘʮʠʷ ʜʘʥʥʳʭ ʦ ʚʦʟʤʦʞʥʳʭ 

ʧʦʩʣʝʜʩʪʚʠʷʭ ʫʧʦʪʨʝʙʣʝʥʠʷ ʜʦʧʠʥʛʦʚʳʭ ʩʨʝʜʩʪʚ.  

ɿʘʜʘʯʠ ʥʘʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ: ʠʟʫʯʝʥʠʝ ʚʣʠʷʥʠʷ ʜʦʧʠʥʛʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘ 

ʦʨʛʘʥʠʟʤ ʯʝʣʦʚʝʢʘ.  

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʟʘʧʨʝʱʝʥʥʳʡ ʩʧʠʩʦʢ ɺɸɼɸ ʚʢʣʶʯʘʝʪ 11 ʛʨʫʧʧ 

ʜʦʧʠʥʛʦʚʳʭ ʧʨʝʧʘʨʘʪʦʚ. ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʢ ʜʦʧʠʥʛʦʚʳʤ ʩʨʝʜʩʪʚʘʤ ʦʪʥʦʩʷʪ 

ʧʨʝʧʘʨʘʪʳ ʩʣʝʜʫʶʱʠʭ 5 ʛʨʫʧʧ[6]:  
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1. ʉʪʠʤʫʣʷʪʦʨʳ (ʩʪʠʤʫʣʷʪʦʨʳ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ, 

ʩʠʤʧʘʪʦʤʠʤʝʪʠʢʠ). 

2. ʅʘʨʢʦʪʠʢʠ (ʥʘʨʢʦʪʠʯʝʩʢʠʝ ʘʥʘʣʴʛʝʪʠʢʠ). 

3. ɸʥʘʙʦʣʠʯʝʩʢʠʝ ʩʪʝʨʦʠʜʳ ʠ ʜʨʫʛʠʝ ʛʦʨʤʦʥʘʣʴʥʳʝ ʘʥʘʙʦʣʠʟʠʨʫʶʱʠʝ 

ʩʨʝʜʩʪʚʘ. 

4. ɹʝʪʘ-ʙʣʦʢʘʪʦʨʳ. 

5. ɼʠʫʨʝʪʠʢʠ. 

ʂ ʜʦʧʠʥʛʦʚʳʤ ʤʝʪʦʜʘʤ ʦʪʥʦʩʷʪʩʷ:  

1. ʂʨʦʚʷʥʦʡ ʜʦʧʠʥʛ ï ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʧʨʦʜʫʢʪʦʚ, ʢʦʪʦʨʳʝ ʨʘʩʰʠʨʷʶʪ 

ʧʨʠʝʤ, ʧʦʩʪʫʧʣʝʥʠʝ ʠʣʠ ʜʦʩʪʘʚʢʫ ʢʠʩʣʦʨʦʜʘ, ʪ.ʝ. ʵʨʠʪʨʦʧʦʵʪʠʥʳ, 

ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ ʛʝʤʦʛʣʦʙʠʥ, ʧʨʦʜʫʢʪʳ ʟʘʤʝʥʠʪʝʣʝʡ ʛʝʤʦʛʣʦʙʠʥʘ, 

ʦʩʥʦʚʘʥʥʳʝ ʥʘ ʢʨʦʚʠ, ʧʨʦʜʫʢʪʳ ʛʝʤʦʛʣʦʙʠʥʘ ʚ ʤʠʢʨʦʢʘʧʩʫʣʘʭ, 

ʧʝʨʬʣʶʦʭʠʤʠʢʘʪʳ ʠ ʵʬʘʧʨʦʢʩʠʨʘʣ.  

2. ʌʘʨʤʘʢʦʣʦʛʠʯʝʩʢʠʡ ʜʦʧʠʥʛ ï ʭʠʤʠʯʝʩʢʠʝ ʠ ʤʝʭʘʥʠʯʝʩʢʠʝ ʤʘʥʠʧʫʣʷʮʠʠ 

ʩ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʞʠʜʢʦʩʪʷʤʠ (ʤʘʩʢʠʨʫʶʱʠʝ ʩʨʝʜʩʪʚʘ, ʜʦʙʘʚʣʝʥʠʝ 

ʘʨʦʤʘʪʠʯʝʩʢʠʭ ʩʦʝʜʠʥʝʥʠʡ ʚ ʧʨʦʙʳ ʤʦʯʠ, ʢʘʪʝʪʝʨʠʟʘʮʠʷ, ʧʦʜʤʝʥʘ ʧʨʦʙ, 

ʧʦʜʘʚʣʝʥʠʝ ʚʳʜʝʣʝʥʠʷ ʤʦʯʠ ʧʦʯʢʘʤʠ). ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʝʱʝʩʪʚ ʠ ʤʝʪʦʜʦʚ, 

ʚʢʣʶʯʘʷ ʤʘʩʢʠʨʫʶʱʠʝ ʚʝʱʝʩʪʚʘ, ʢʦʪʦʨʳʝ ʥʘʨʫʰʘʶʪ ʮʝʣʦʩʪʥʦʩʪʴ ʠ ʠʩʪʠʥʥʦʩʪʴ 

ʧʨʦʙ, ʧʦʣʫʯʝʥʥʳʭ ʚʦ ʚʨʝʤʷ ʜʦʧʠʥʛ-ʢʦʥʪʨʦʣʷ.  

3. ɻʝʥʥʳʡ ʜʦʧʠʥʛ ï ʥʝʪʝʨʘʧʝʚʪʠʯʝʩʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʛʝʥʦʚ, ʛʝʥʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʠ/ʠʣʠ ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʫʣʫʯʰʠʪʴ ʩʧʦʨʪʠʚʥʳʡ ʨʝʟʫʣʴʪʘʪ [6]. 

ʉʠʤʧʘʪʦʤʠʤʝʪʠʢʠ. ʉʪʨʦʝʥʠʝ ʜʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ ʩʭʦʞʝ ʩ 

ʢʘʪʝʭʦʣʘʤʠʥʘʤʠ. ɺʳʟʳʚʘʶʪ ʠʜʝʥʪʠʯʥʳʡ ʵʬʬʝʢʪ.  

ʄʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʩʠʤʧʘʪʦʤʠʤʝʪʠʢʦʚ ʩʦʧʨʷʞʝʥ ʩ ʨʘʙʦʪʦʡ 

ʘʜʝʥʠʣʘʪʮʠʢʣʘʟʥʦʡ ʩʠʩʪʝʤʦʡ, ʚʦʟʜʝʡʩʪʚʫʷ ʥʘ ʢʘʪʝʭʦʣʘʤʠʥʦʚʳʡ ʨʝʮʝʧʪʦʨ, 

ʩʠʤʧʘʪʦʤʠʤʝʪʠʢʠ ʚʳʟʳʚʘʶʪ ʘʢʪʠʚʘʮʠʶ ʬʝʨʤʝʥʪʘ ʘʜʝʥʠʣʘʪʮʠʢʣʘʟʳ, ʯʪʦ 

ʠʥʜʫʮʠʨʫʝʪ ʩʠʥʪʝʟ ʮɸʄʌ ʠʟ ɸʊʌ. ʋʚʝʣʠʯʝʥʠʝ ʢʦʥʮʝʥʪʨʘʮʠʠ ʮɸʄʌ 

ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʪʢʨʳʪʠʶ ʉʘ-ʢʘʥʘʣʦʚ, ʘ ʨʦʩʪ ʢʦʥʮʝʥʪʨʘʮʠʠ ʉʘ ʧʨʠʚʦʜʠʪ ʢ 

ʘʢʪʠʚʘʮʠʠ ʨʘʙʦʪʳ ʘʢʪʠʥ-ʤʠʦʟʠʥʦʚʦʛʦ ʢʦʤʧʣʝʢʩʘ ʚ ʤʠʦʢʘʨʜʝ ʠ ʚ ʩʪʝʥʢʘʭ 
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ʧʝʨʠʬʝʨʠʯʝʩʢʠʭ ʩʦʩʫʜʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʦʚʳʰʝʥʠʶ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ, 

ʫʚʝʣʠʯʝʥʠʶ ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ [5]. 

ʋ ʯʝʣʦʚʝʢʘ ʧʦʷʚʣʷʝʪʩʷ ʙʝʩʧʦʢʦʡʩʪʚʦ ʠ ʘʛʨʝʩʩʠʷ. ɿʘʯʘʩʪʫʶ ʠʪʦʛʦʤ ʤʦʞʝʪ 

ʩʪʘʪʴ ʠʥʬʘʨʢʪ ʤʠʦʢʘʨʜʘ. ʉʦ ʩʪʦʨʦʥʳ ʞʝʣʫʜʦʯʥʦ-ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ 

ʥʘʙʣʶʜʘʝʪʩʷ ʩʥʠʞʝʥʠʝ ʪʦʥʫʩʘ ʠ ʧʝʨʠʩʪʘʣʴʪʠʢʠ ʢʠʰʝʯʥʠʢʘ, ʩʬʠʥʢʪʝʨʳ 

ʩʧʘʟʤʠʨʫʶʪʩʷ. ʕʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʨʘʟʚʠʪʠʶ ʦʙʩʪʠʧʘʮʠʠ.  

ʇʨʠ ʘʢʪʠʚʘʮʠʠ Ŭ-ʘʜʨʝʥʦʨʝʮʝʧʪʦʨʦʚ ʧʦʯʝʢ ʧʨʦʠʩʭʦʜʠʪ ʫʚʝʣʠʯʝʥʠʝ 

ʨʝʘʙʩʦʨʙʮʠʠ ʥʘʪʨʠʷ ʠ ʚʦʜʳ. ʆʙʲʝʤ ʮʠʨʢʫʣʠʨʫʶʱʝʡ ʢʨʦʚʠ ʠ ʘʨʪʝʨʠʘʣʴʥʦʝ 

ʜʘʚʣʝʥʠʝ ʫʚʝʣʠʯʠʚʘʝʪʩʷ. ɓ-1 ʘʜʨʝʥʦʨʝʮʝʧʪʦʨʳ ʶʢʩʪʘʛʣʦʤʝʨʫʣʷʨʥʦʛʦ ʘʧʧʘʨʘʪʘ 

ʩʧʦʩʦʙʩʪʚʫʶʪ ʘʢʪʠʚʘʮʠʠ ʨʝʥʠʥ-ʘʥʛʠʦʪʝʥʟʠʥ-ʘʣʜɹʦʩʪʝʨʦʥʦʚʦʡ ʩʠʩʪʝʤʳ, ʯʪʦ 

ʪʘʢʞʝ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʷ [5]. 

ʉʪʠʤʫʣʷʪʦʨʳ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ. ʄʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ 

ʦʩʥʦʚʘʥ ʥʘ ʪʦʤ, ʯʪʦ ʜʘʥʥʳʝ ʧʨʝʧʘʨʘʪʳ ʦʙʣʘʜʘʶʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʡ 

ʪʨʦʧʥʦʩʪʴʶ ʠʤʝʥʥʦ ʢ ʮʝʥʪʨʘʣʴʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ. ɻʣʘʚʥʳʡ ʵʬʬʝʢʪ 

ʧʩʠʭʦʩʪʠʤʫʣʷʪʦʨʦʚ ï ʧʦʚʳʰʝʥʠʝ ʪʦʥʫʩʘ ʩʠʤʧʘʪʠʢʦ-ʘʜʨʝʥʘʣʦʚʦʡ ʩʠʩʪʝʤʳ, 

ʠʟʤʝʥʝʥʠʝ ʧʩʠʭʦʤʦʪʦʨʥʦʡ ʬʫʥʢʮʠʠ ʦʨʛʘʥʠʟʤʘ [1]. ʉʫʙʲʝʢʪʠʚʥʳʝ ʦʱʫʱʝʥʠʷ 

ʯʝʣʦʚʝʢʘ: ʯʫʚʩʪʚʦ ʣʝʛʢʦʩʪʠ, ʦʪʩʫʪʩʪʚʠʝ ʫʩʪʘʣʦʩʪʠ. ʉʧʦʨʪʩʤʝʥ ʥʝ ʚ ʩʦʩʪʦʷʥʠʠ 

ʘʜʝʢʚʘʪʥʦ ʥʦʨʤʠʨʦʚʘʪʴ ʬʠʟʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ. ʈʝʟʫʣʴʪʘʪʦʤ ʷʚʣʷʶʪʩʷ ʩʝʨʴʝʟʥʳʝ 

ʧʩʠʭʠʯʝʩʢʠʝ ʠ ʤʝʪʘʙʦʣʠʯʝʩʢʠʝ ʥʘʨʫʰʝʥʠʷ: ʦʙʤʦʨʦʢʠ, ʪʝʧʣʦʚʳʝ ʫʜʘʨʳ. ɺ 

ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ï ʣʝʪʘʣʴʥʳʡ ʠʩʭʦʜ.  

ʅʘʨʢʦʪʠʯʝʩʢʠʝ ʘʥʘʣʴʛʝʪʠʢʠ. ʄʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʦʩʥʦʚʘʥ ʥʘ ʘʢʪʠʚʘʮʠʠ 

ʦʧʠʦʠʜʥʳʭ ʨʝʮʝʧʪʦʨʦʚ ʘʥʪʠʥʦʮʠʮʝʧʪʠʚʥʦʡ ʩʠʩʪʝʤʳ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʚʳʙʨʦʩʫ 

ʵʥʢʝʬʘʣʠʥʦʚ ʠ ʵʥʜʦʨʬʠʥʦʚ, ʢʦʪʦʨʳʝ ʚʳʟʳʚʘʶʪ ʙʣʦʢʘʜʫ ʉʘ-ʢʘʥʘʣʦʚ ʠ ʩʥʠʞʘʶʪ 

ʚʳʨʘʙʦʪʢʫ ʤʝʜʠʘʪʦʨʦʚ ʙʦʣʠ, ʢʨʦʤʝ ʪʦʛʦ ʥʘʨʢʦʪʠʯʝʩʢʠʝ ʘʥʘʣʴʛʝʪʠʢʠ ʫʛʥʝʪʘʶʪ 

ʜʳʭʘʪʝʣʴʥʳʡ ʠ ʩʦʩʫʜʦʜʚʠʛʘʪʝʣʴʥʳʡ ʮʝʥʪʨ, ʚʧʣʦʪʴ ʜʦ ʦʩʪʘʥʦʚʢʠ ʜʳʭʘʥʠʷ ʠ 

ʩʝʨʜʮʝʙʠʝʥʠʷ [5]. ɺʦʟʤʦʞʥʘ ʧʦʪʝʨʷ ʢʦʦʨʜʠʥʘʮʠʠ. ʉʣʝʜʫʝʪ ʫʢʘʟʘʪʴ, ʯʪʦ 

ʜʣʠʪʝʣʴʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʘʨʢʦʪʠʯʝʩʢʠʭ ʘʥʘʣʴʛʝʪʠʢʦʚ ʚʳʟʳʚʘʝʪ ʧʨʠʚʳʢʘʥʠʝ ʠ 

ʟʘʚʠʩʠʤʦʩʪʴ, ʘ ʪʘʢʞʝ ʧʦʥʠʞʝʥʥʫʶ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʠʭ ʜʝʡʩʪʚʠʶ. ʂʨʦʤʝ 

ʪʦʛʦ, ʠʟ-ʟʘ ʧʦʪʝʨʠ ʙʦʣʝʚʦʡ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ, ʧʦʚʳʰʘʝʪʩʷ ʨʠʩʢ ʫʩʫʛʫʙʠʪʴ 

ʧʦʣʫʯʝʥʥʫʶ ʪʨʘʚʤʫ [2]. 
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ɼʦʧʠʥʛʦʚʳʝ ʩʨʝʜʩʪʚʘ ʥʘ ʦʩʥʦʚʝ ʩʪʝʨʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ:  

¶ ɸʥʜʨʦʛʝʥʳ ï ʘʥʘʙʦʣʠʯʝʩʢʠʝ ʩʪʝʨʦʠʜʳ. ʇʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ ʤʫʞʩʢʠʭ 

ʧʦʣʦʚʳʭ ʛʦʨʤʦʥʦʚ ʫʚʝʣʠʯʠʚʘʶʪ ʨʦʩʪ ʤʳʰʝʯʥʦʡ ʪʢʘʥʠ, ʥʦ ʠʭ ʧʨʠʝʤ ʧʨʠʚʦʜʠʪ ʢ 

ʥʝʞʝʣʘʪʝʣʴʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ, ʦ ʢʦʪʦʨʳʭ ʩʧʦʨʪʩʤʝʥʫ ʩʣʝʜʫʝʪ ʟʘʜʫʤʘʪʴʩʷ. 

ʆʩʦʙʝʥʥʦ ʝʩʣʠ ʧʨʝʧʘʨʘʪʳ ʩʦʙʠʨʘʝʪʩʷ ʧʨʠʥʠʤʘʪʴ ʜʝʚʫʰʢʘ: ʤʘʩʢʫʣʠʥʠʟʘʮʠʷ 

ʚʳʨʘʞʘʝʪʩʷ ʚ ʨʘʟʚʠʪʠʠ ʚʪʦʨʠʯʥʳʭ ʤʫʞʩʢʠʭ ʧʦʣʦʚʳʭ ʧʨʠʟʥʘʢʦʚ ï ʰʠʨʦʢʠʝ 

ʧʣʝʯʠ, ʤʫʞʩʢʠʝ ʯʝʨʪʳ ʣʠʮʘ, ʚʦʣʦʩʷʥʦʡ ʧʦʢʨʦʚ ʥʘ ʣʠʮʝ, ʥʠʟʢʠʡ ʛʦʣʦʩ, ʪʠʧʠʯʥʦʝ 

ʜʣʷ ʤʫʞʯʠʥ ʧʦʣʦʚʦʝ ʚʣʝʯʝʥʠʝ, ʘʛʨʝʩʩʠʚʥʦʩʪʴ ʚ ʧʦʚʝʜʝʥʠʠ ʠ ʜʨ. [3]. 

¶ ʇʨʦʯʠʝ ʧʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ ʩʪʝʨʦʠʜʥʳʭ ʛʦʨʤʦʥʦʚ.  

1. ʊʦʢʩʠʯʝʩʢʠʝ ʧʦʙʦʯʥʳʝ ʷʚʣʝʥʠʷ. 

ʉʪʝʨʦʠʜʥʳʝ ʧʨʝʧʘʨʘʪʳ ʚʦʟʜʝʡʩʪʚʫʶʪ ʥʘ ʧʝʯʝʥʴ. ɺ ʣʠʪʝʨʘʪʫʨʝ ʠʟʚʝʩʪʥʳ 

ʩʣʫʯʘʠ, ʢʦʛʜʘ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʭʦʣʝʩʪʘʟʘ, ʢʘʨʮʠʥʦʤʳ ʧʝʯʝʥʠ ʩʚʷʟʳʚʘʣʠ ʩ 

ʧʨʠʤʝʥʝʥʠʝʤ ʩʪʝʨʦʠʜʦʚ. ɺʘʞʥʦ ʪʦ, ʯʪʦ ʵʪʠ ʦʩʣʦʞʥʝʥʠʷ ʧʨʦʷʚʣʷʣʠʩʴ 

ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʫ ʧʘʮʠʝʥʪʦʚ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʠʣʠʩʴ ʥʘ ʜʣʠʪʝʣʴʥʦʡ ʩʪʝʨʦʠʜʥʦʡ 

ʪʝʨʘʧʠʠ ʠ ʫʞʝ ʩʪʨʘʜʘʣʠ ʥʘʨʫʰʝʥʠʷʤʠ ʬʫʥʢʮʠʠ ʧʝʯʝʥʠ. 

2. ɺʦʜʥʦ-ʩʦʣʝʚʦʡ ʜʠʩʙʘʣʘʥʩ.  

ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʨʠʤʝʥʝʥʠʷ ʵʪʠʭ ʧʨʝʧʘʨʘʪʦʚ ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʠʣʝʥʥʦʝ 

ʥʘʢʦʧʣʝʥʠʝ ʚʦʜʳ ʠ ʥʘʪʨʠʷ, ʧʨʦʷʚʣʷʶʱʠʝʩʷ ʦʪʸʢʘʤʠ ʪʢʘʥʝʡ. ʀʟʣʠʰʥʝʝ 

ʥʘʢʦʧʣʝʥʠʝ ʚʦʜʳ ʚ ʢʨʦʚʠ ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʦʙʲʝʤʘ ʮʠʨʢʫʣʠʨʫʶʱʝʡ 

ʢʨʦʚʠ ʠ ʧʦʚʳʰʝʥʥʦʡ ʥʘʛʨʫʟʢʠ ʥʘ ʩʝʨʜʮʝ. ʂʘʢ ʨʝʟʫʣʴʪʘʪ ï ʛʠʧʝʨʪʨʦʬʠʷ 

ʩʝʨʜʝʯʥʦʡ ʤʳʰʮʳ. ʂʘʢ ʦʩʣʦʞʥʝʥʠʝ ï ʨʘʟʚʠʪʠʝ ʩʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʦʡ 

ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ. 

3. ɸʣʦʧʝʮʠʷ.  

ʉʪʝʨʦʠʜʳ ʧʨʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʛʝʥʝʪʠʯʝʩʢʦʡ ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ ʤʦʛʫʪ 

ʫʩʢʦʨʠʪʴ ʦʙʣʳʩʝʥʠʝ.  

4. ʉʝʨʜʝʯʥʦ-ʩʦʩʫʜʠʩʪʳʝ ʥʘʨʫʰʝʥʠʷ. 

ʉʪʝʨʦʠʜʳ ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʚʳʰʝʥʠʶ ʫʨʦʚʥʷ ʭʦʣʝʩʪʝʨʠʥʘ ʠ 

ʪʨʠʘʮʠʣʛʣʠʮʝʨʠʜʦʚ, ʯʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʘʪʝʨʦʩʢʣʝʨʦʟʘ.  

5. ʆʩʣʘʙʣʝʥʠʝ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. 



 

39 

 

ɓ-ʙʣʦʢʘʪʦʨʳ. ʄʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʩʦʧʨʷʞʝʥ ʩ ʨʘʙʦʪʦʡ ʘʜʝʥʠʣʘʪʮʠʢʣʘʟʥʦʡ 

ʩʠʩʪʝʤʳ, ʙʣʦʢʠʨʫʷ ɓ-ʘʜʨʝʥʦʨʝʮʝʧʪʦʨʳ, ʙʣʦʢʘʪʦʨʳ ʫʤʝʥʴʰʘʶʪ ʧʫʣ ʉʘ ʚ ʢʣʝʪʢʝ, 

ʦʩʣʘʙʣʷʷ ʚʣʠʷʥʠʝ ʩʠʤʧʘʪʠʯʝʩʢʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʳ [5]. ʇʨʠ ʫʧʦʪʨʝʙʣʝʥʠʠ ɓ-

ʙʣʦʢʘʪʦʨʦʚ ʥʘʙʣʶʜʘʶʪʩʷ ʪʘʢʠʝ ʧʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ: ʧʦʥʠʞʝʥʠʝ ʘʨʪʝʨʠʘʣʴʥʦʛʦ 

ʜʘʚʣʝʥʠʷ ʠ ʯʘʩʪʦʪʳ ʩʝʨʜʝʯʥʳʭ ʩʦʢʨʘʱʝʥʠʡ, ʚʦʟʤʦʞʥʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʢʦʣʣʘʧʩʘ 

ʠ ʦʩʪʘʥʦʚʢʠ ʩʝʨʜʮʘ, ʫ ʣʶʜʝʡ ʩ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ ʠ ʜʨʫʛʠʤʠ ʟʘʙʦʣʝʚʘʥʠʷʤʠ 

ʣʝʛʦʯʥʳʡ ʩʠʩʪʝʤʳ ʚʦʟʤʦʞʝʥ ʫʛʨʦʞʘʶʱʠʡ ʠʭ ʞʠʟʥʠ ʙʨʦʥʭʦʩʪʝʥʦʟ. 

ɼʠʫʨʝʪʠʢʠ. ʄʝʭʘʥʠʟʤ ʜʝʡʩʪʚʠʷ ʜʠʫʨʝʪʠʢʦʚ ʦʩʥʦʚʘʥ ʥʘ ʙʣʦʢʘʜʝ ʢʘʥʘʣʦʚ 

ʥʘ ʣʶʤʠʥʘʣʴʥʦʡ ʤʝʤʙʨʘʥʝ: ʚʦʩʭʦʜʷʱʝʛʦ ʦʪʜʝʣʘ ʧʝʪʣʠ ɻʝʥʣʝ, ʜʠʩʪʘʣʴʥʦʛʦ 

ʠʟʚʠʪʦʛʦ ʢʘʥʘʣʴʮʘ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʤʝʥʴʰʝʥʠʶ ʨʝʘʙʩʦʨʙʮʠʠ ʠʦʥʦʚ ʥʘʪʨʠʷ, 

ʭʣʦʨʘ, ʚʦʜʳ, ʫʚʝʣʠʯʝʥʠʶ ʵʢʩʢʨʝʮʠʠ ʢʘʣʠʷ ʠ ʫʤʝʥʴʰʝʥʠʶ ʵʢʩʢʨʝʮʠʠ ʚʦʜʦʨʦʜʘ. 

ʉʫʱʝʩʪʚʫʶʪ ʢʘʣʠʡ ʩʙʝʨʝʛʘʶʱʠʝ ʜʠʫʨʝʪʠʢʠ, ʦʙʣʘʜʘʶʱʠʝ ʪʨʦʧʥʦʩʪʴʶ ʢ 

ʩʦʙʠʨʘʪʝʣʴʥʳʤ ʪʨʫʙʦʯʢʘʤ, ʤʝʭʘʥʠʟʤ ʠʭ ʜʝʡʩʪʚʠʷ ʦʩʥʦʚʘʥ ʥʘ ʙʣʦʢʘʜʝ ʢʘʥʘʣʦʚ 

ʥʝ ʪʦʣʴʢʦ ʥʘ ʣʶʤʠʥʘʣʴʥʦʡ ʤʝʤʙʨʘʥʝ, ʥʦ ʠ ʙʘʟʘʣʴʥʦʡ [5]. ʏʘʩʪʦ ʩʧʦʨʪʩʤʝʥʳ, 

ʞʝʣʘʷ ʩʢʨʳʪʴ ʫʧʦʪʨʝʙʣʝʥʠʝ ʜʦʧʠʥʛʦʚʳʭ ʩʨʝʜʩʪʚ ʠʣʠ ʙʳʩʪʨʦ ʩʙʨʦʩʠʪʴ ʤʘʩʩʫ 

ʪʝʣʘ, ʥʘʯʠʥʘʶʪ ʫʧʦʪʨʝʙʣʷʪʴ ʜʠʫʨʝʪʠʢʠ. ʕʪʦ ʤʦʞʝʪ ʦʙʝʨʥʫʪʴʩʷ 

ʦʙʝʟʚʦʞʠʚʘʥʠʝʤ, ʧʘʜʝʥʠʝʤ ʫʜʘʨʥʦʛʦ ʦʙʲʝʤʘ ʢʨʦʚʠ ʩ ʧʦʩʣʝʜʫʶʱʠʤ 

ʚʦʟʥʠʢʥʦʚʝʥʠʝʤ ʧʝʨʝʙʦʝʚ ʚ ʨʘʙʦʪʝ ʩʝʨʜʮʘ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʘʨʫʰʝʥʠʝʤ ʠʦʥʥʦʛʦ 

ʙʘʣʘʥʩʘ. ɼʘʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʩʦʧʨʦʚʦʞʜʘʝʪʩʷ ʪʦʰʥʦʪʦʡ, ʦʙʤʦʨʦʢʘʤʠ ʠ 

ʧʦʤʫʪʥʝʥʠʝʤ ʩʦʟʥʘʥʠʷ. 

ɼʦʧʠʥʛʦʚʳʝ ʤʝʪʦʜʳ:  

ɼʦʧʠʥʛ ʢʨʦʚʠ. ʇʨʠʤʝʥʝʥʠʝ ʢʨʦʚʠ ʠʣʠ ʧʨʝʧʘʨʘʪʦʚ ʥʘ ʝʸ ʦʩʥʦʚʝ ʜʣʷ 

ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʬʦʨʤʝʥʥʳʭ ʵʣʝʤʝʥʪʦʚ, ʪʘʢʠʭ ʢʘʢ ʵʨʠʪʨʦʮʠʪʳ. ʕʪʦ ʩʦʟʜʘʝʪ 

ʫʩʣʦʚʠʝ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʦʙʲʝʤʘ ʧʝʨʝʥʦʩʠʤʦʛʦ ʧʦ ʦʨʛʘʥʠʟʤʫ ʢʠʩʣʦʨʦʜʘ ʫʣʫʯʰʘʷ 

ʬʠʟʠʯʝʩʢʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʧʦʨʪʩʤʝʥʦʚ. ʇʦʚʳʰʝʥʠʝ ʛʝʤʘʪʦʢʨʠʪʘ ʧʨʠʚʦʜʠʪ ʢ 

ʪʘʢʠʤ ʦʩʣʦʞʥʝʥʠʷʤ ʢʘʢ: ʧʝʨʝʛʨʫʟʢʘ ʢʨʦʚʦʦʙʨʘʱʝʥʠʷ, ʪʨʦʤʙʦʦʙʨʘʟʦʚʘʥʠʝ, 

ʩʝʨʜʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʤʝʪʘʙʦʣʠʯʝʩʢʠʡ ʰʦʢ. ɺʦʟʤʦʞʝʥ ʘʥʘʬʠʣʘʢʪʠʯʝʩʢʠʡ 

ʰʦʢ ʧʨʠ ʧʝʨʝʣʠʚʘʥʠʠ ʥʝʩʦʚʤʝʩʪʠʤʳʭ ʛʨʫʧʧ ʢʨʦʚʠ [4]. 

ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʧʝʨʝʥʦʩʯʠʢʠ ʢʠʩʣʦʨʦʜʘ. ʀʩʢʫʩʩʪʚʝʥʥʳʝ ʧʝʨʝʥʦʩʯʠʢʠ 

ʢʠʩʣʦʨʦʜʘ ï ʵʪʦ ʭʠʤʠʯʝʩʢʠʝ ʩʦʝʜʠʥʝʥʠʷ, ʧʨʠʤʝʥʷʝʤʳʝ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʘ 
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ʢʠʩʣʦʨʦʜʘ ʚ ʢʨʦʚʠ. ʇʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ ʦʙʫʩʣʦʚʣʝʥʳ ʩʣʦʞʥʦʩʪʴʶ ʜʦʟʠʨʦʚʘʥʠʷ 

ʜʘʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ.  

¶ ʊʨʦʤʙʦʮʠʪʦʧʝʥʠʷ. 

¶ ʃʠʤʬʦʮʠʪʦʟ. 

¶ ʃʠʭʦʨʘʜʢʘ.  

¶ ʉʝʧʩʠʩ.  

ʇʨʝʧʘʨʘʪʳ ʥʘ ʦʩʥʦʚʝ ʛʝʤʦʛʣʦʙʠʥʘ. ʇʦʙʦʯʥʳʝ ʵʬʬʝʢʪʳ: ʧʦʚʳʰʝʥʠʝ 

ʘʨʪʝʨʠʘʣʴʥʦʛʦ ʜʘʚʣʝʥʠʝ, ʧʦʯʝʯʥʘʷ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴ, ʧʝʨʝʛʨʫʟʢʘ ʞʝʣʝʟʦʤ. 

ɿʘʢʣʶʯʝʥʠʝ: ʟʘʧʨʝʪ ʜʦʧʠʥʛʘ ï ʨʝʰʝʥʠʝ, ʧʨʠʥʷʪʦʝ ʥʝ ʪʦʣʴʢʦ ʠʩʭʦʜʷ ʠʟ 

ʵʪʠʯʝʩʢʠʭ ʩʦʦʙʨʘʞʝʥʠʡ, ʥʦ ʠ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʧʦʨʪʩʤʝʥʦʚ. 

ʏʝʣʦʚʝʢ, ʨʝʰʠʚʰʠʡ ʧʨʠʥʠʤʘʪʴ ʜʘʥʥʫʶ ʛʨʫʧʧʫ ʧʨʝʧʘʨʘʪʦʚ, ʜʦʣʞʝʥ ʦʪʜʘʚʘʪʴ 

ʩʝʙʝ ʧʦʣʥʳʡ ʦʪʯʝʪ ʦ ʚʦʟʤʦʞʥʳʭ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʷʭ, ʯʪʦ ʩʧʦʩʦʙʥʳ 

ʦʪʨʘʟʠʪʴʩʷ ʥʘ ʟʜʦʨʦʚʴʝ [4]. 

ɻʝʥʥʳʡ ʜʦʧʠʥʛ: çɻʝʥʥʳʡ ʜʦʧʠʥʛ ï ʵʪʦ ʥʝʪʝʨʘʧʝʚʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ 

ʢʣʝʪʦʢ, ʛʝʥʦʚ, ʛʝʥʝʪʠʯʝʩʢʠʭ ʵʣʝʤʝʥʪʦʚ ʠʣʠ ʤʦʜʫʣʷʪʦʨʦʚ ʵʢʩʧʨʝʩʩʠʠ ʛʝʥʦʚ, 

ʦʙʣʘʜʘʶʱʠʭ ʩʧʦʩʦʙʥʦʩʪʴʶ ʧʦʚʳʰʘʪʴ ʩʧʦʨʪʠʚʥʳʝ ʨʝʟʫʣʴʪʘʪʳè [6]. 

ʆʜʥʘʢʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʵʬʬʝʢʪʠʚʥʳʭ, ʥʦ ʙʝʟʦʧʘʩʥʳʭ ʤʝʪʦʜʦʚ 

ʩʦʟʜʘʪʴ ʥʝ ʫʜʘʣʦʩʴ. ɽʩʣʠ ʚʚʦʜʠʪʴ ʚ ʢʨʦʚʴ ʠʣʠ ʪʢʘʥʠ ʛʝʥʝʪʠʯʝʩʢʠʝ 

ʤʦʜʠʬʠʢʘʮʠʠ, ʚ ʢʣʝʪʢʠ ʧʨʦʥʠʢʘʝʪ ʣʠʰʴ ʥʝʙʦʣʴʰʘʷ ʯʘʩʪʴ. ɽʩʪʴ ʩʧʦʩʦʙ, 

ʧʦʟʚʦʣʷʶʱʠʡ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚʚʦʜʠʪʴ ʛʝʥʝʪʠʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ ʚ ʢʣʝʪʢʫ: ʩ 

ʧʦʤʦʱʴʶ ʚʠʨʫʩʦʚ, ʢʦʪʦʨʳʝ ʚ ʭʦʜʝ ʵʚʦʣʶʮʠʠ ʧʨʠʦʙʨʝʣʠ ʩʧʦʩʦʙʥʦʩʪʴ 

ʵʬʬʝʢʪʠʚʥʦ ʚʩʪʨʘʠʚʘʪʴ ʩʚʦʠ ʛʝʥʳ ʚ ʛʝʥʦʤ ʯʝʣʦʚʝʢʘ. ʆʜʥʘʢʦ ʚʠʨʫʩʳ 

ʠʥʜʫʮʠʨʫʶʪ ʠʤʤʫʥʥʳʡ ʦʪʚʝʪ, ʘ ʛʣʘʚʥʦʝ ï ʦʥʠ ʩʧʦʩʦʙʥʳ çʚʩʪʨʘʠʚʘʪʴè ʛʝʥ ʚ 

ʣʶʙʳʝ ʫʯʘʩʪʢʠ ʢʣʝʪʦʯʥʦʛʦ ʛʝʥʦʤʘ ʠ ʥʝʩʫʪ ʫʛʨʦʟʫ ʥʘʨʫʰʝʥʠʷ ʨʝʛʫʣʷʮʠʠ 

ʢʣʝʪʦʯʥʳʭ ʛʝʥʦʚ ʠ ʧʨʝʚʨʘʱʝʥʠʷ ʥʦʨʤʘʣʴʥʳʭ ʢʣʝʪʦʢ ʚ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʩʝʛʦʜʥʷ ʢʣʘʩʩʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ ʛʝʥʥʦʡ ʪʝʨʘʧʠʠ ʥʝ ʛʦʪʦʚʳ ʜʣʷ 

ʚʥʝʜʨʝʥʠʷ, ʪʘʢ ʢʘʢ ʧʨʝʜʩʢʘʟʘʪʴ ʜʦʣʛʦʚʨʝʤʝʥʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʪʘʢʠʭ 

ʥʝʝʩʪʝʩʪʚʝʥʥʳʭ ʚʤʝʰʘʪʝʣʴʩʪʚ ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʥʘʷ ʟʘʜʘʯʘ.  
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ʩʪʫʜʝʥʪ, ʌɻɹʆʋ ɺʆ çɸʩʪʨʘʭʘʥʩʢʠʡ ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʄʝʜʠʮʠʥʩʢʠʡ 
ʋʥʠʚʝʨʩʠʪʝʪè ʄʠʥʟʜʨʘʚʘ  

ʈʌ, ʛ. ɸʩʪʨʘʭʘʥʴ 

 

ɺʚʝʜʝʥʠʝ 

ʉʦʩʪʘʚ ʤʠʢʨʦʬʣʦʨʳ ʚʦʟʜʫʭʘ ʨʘʟʥʦʦʙʨʘʟʝʥ ʠ ʟʥʘʯʠʪʝʣʴʥʦ ʠʟʤʝʥʷʝʪʩʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʩʣʦʚʠʡ. ʄʠʢʨʦʦʨʛʘʥʠʟʤʳ ʚ ʚʦʟʜʫʭʝ ʤʦʛʫʪ ʥʘʭʦʜʠʪʴʩʷ ʪʦʣʴʢʦ 

ʚʨʝʤʝʥʥʦ, ʪʘʢ ʢʘʢ ʚ ʥʝʤ ʦʪʩʫʪʩʪʚʫʝʪ ʥʝʦʙʭʦʜʠʤʘʷ ʧʠʪʘʪʝʣʴʥʘʷ ʩʨʝʜʘ. 

ɿʘʛʨʷʟʥʝʥʠʝ ʚʦʟʜʫʭʘ ʤʠʢʨʦʙʘʤʠ ʧʨʦʠʩʭʦʜʠʪ ʠʟ ʧʦʯʚʳ, ʦʪ ʞʠʚʦʪʥʳʭ, ʣʶʜʝʡ ʠ 

ʨʘʩʪʝʥʠʡ.  

ɺʦʟʜʫʭ ʩʯʠʪʘʝʪʩʷ ʯʠʩʪʳʤ ʧʨʠ ʩʦʜʝʨʞʘʥʠʠ ʚ 1 ʤ3 ʥʝ ʙʦʣʝʝ 1500 ʙʘʢʪʝʨʠʡ ʠ 

16 ʩʪʨʝʧʪʦʢʦʢʢʦʚ. ʅʘʠʙʦʣʝʝ ʟʘʛʨʷʟʥʷʝʪʩʷ ʚʦʟʜʫʭ ʚ ʧʦʤʝʱʝʥʠʷʭ ʧʨʠ ʩʢʦʧʣʝʥʠʠ 

ʣʶʜʝʡ ʠ ʧʣʦʭʦʡ ʨʘʙʦʪʝ ʚʝʥʪʠʣʷʮʠʠ. 

ʎʝʣʴ ʨʘʙʦʪʳ: ʀʟʫʯʝʥʠʝ ʤʠʢʨʦʬʣʦʨʳ ʚʦʟʜʫʭʘ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʤʝʱʝʥʠʷʭ.  

ɺ ʟʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʭʦʜʠʣʦ:  

1. ʀʟʫʯʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʢʨʦʬʣʦʨʳ ʚʦʟʜʫʭʘ ʨʘʟʣʠʯʥʳʭ 

ʧʦʤʝʱʝʥʠʡ ʰʢʦʣ. 

2. ʉʨʘʚʥʠʪʴ ʧʦʢʘʟʘʪʝʣʠ ʯʠʩʣʝʥʥʦʩʪʠ ʤʝʞʜʫ ʦʙʲʝʢʪʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʆɹʒɽʂʊʓ ʀ ʄɽʊʆɼʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʩʣʫʞʠʣʠ ʧʦʤʝʱʝʥʠʷ ʄɹʆʋ ʛ. ɸʩʪʨʘʭʘʥʠ 

çʃʠʮʝʡ ˉ 2 ʠʤ. ɺ.ɺ. ʈʘʟʫʚʘʝʚʘè (ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ) ʠ ʄɹʆʋ ʛ. ɸʩʪʨʘʭʘʥʠ 

çʉʆʐ ˉ8è (ʦʩʝʥʥʠʡ ʧʝʨʠʦʜ) - ʢʦʨʠʜʦʨ, ʫʯʝʙʥʳʡ ʢʣʘʩʩ, ʩʪʦʣʦʚʘʷ, ʪʫʘʣʝʪ ʜʦ ʠ 

ʧʦʩʣʝ ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ.  

ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʩʣʝʜʫʶʱʠʝ ʤʝʪʦʜʳ: ʧʦʩʝʚ ʚʦʟʜʫʭʘ ʧʦ ʤʝʪʦʜʫ ʂʦʭʘ; 

ʫʯʝʪ ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ; ʠʟʫʯʝʥʠʝ ʢʫʣʴʪʫʨʘʣʴʥʳʭ ʠ 

ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʭ ʧʨʠʟʥʘʢʦʤ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ; ʦʢʨʘʰʠʚʘʥʠʝ ʬʠʢʩʠʨʦʚʘʥʥʳʭ 

ʧʨʝʧʘʨʘʪʦʚ ʧʦ ʤʝʪʦʜʫ ɻʨʘʤʤʘ; ʩʪʘʪʠʩʪʠʯʝʩʢʘʷ ʦʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ. 
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ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʁ 

ʄʠʢʨʦʬʣʦʨʘ ʚʦʟʜʫʭʘ ʄɹʆʋ ʛ. ɸʩʪʨʘʭʘʥʠ çʃʠʮʝʡ ˉ2  

ʠʤ. ɺ.ɺ. ʈʘʟʫʚʘʝʚʘè 

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠ ʚʝʩʥʦʡ 2014 ʛʦʜʘ. ʇʦʩʣʝ ʢʫʣʴʪʠʚʠʨʦʚʘʥʠʷ 

ʧʦʩʝʚʦʚ ʚʦʟʜʫʭʘ, ʚʳʧʦʣʥʝʥʥʳʭ ʧʦ ʤʝʪʦʜʫ ʂʦʭʘ, ʧʨʦʠʟʚʝʣʠ ʫʯʝʪ ʯʠʩʣʝʥʥʦʩʪʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʢʫʣʴʪʠʚʠʨʫʝʤʳʭ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʠʪʘʪʝʣʴʥʦʛʦ ʘʛʘʨʘ. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʣʠ ʜʠʥʘʤʠʢʫ ʯʠʩʣʝʥʥʦʩʪʠ ʚ ʢʘʞʜʦʤ ʠʟ ʧʦʤʝʱʝʥʠʡ. 

ʆʙʨʘʙʦʪʢʘ ʨʝʟʫʣʴʪʘʪʦʚ 

ʋʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʚ ʫʯʝʙʥʦʤ ʢʘʙʠʥʝʪʝ ʯʠʩʣʝʥʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 1 ʩʤ3 

ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ 1 ʧʦʨʷʜʦʢ (4 ʂʆɽ, 33 ʂʆɽ). 

ʇʝʨʝʜ ʥʘʯʘʣʦʤ ʟʘʥʷʪʠʡ ʚ ʤʠʢʨʦʬʣʦʨʝ ʧʨʠʩʫʪʩʪʚʦʚʘʣʠ ʪʦʣʴʢʦ 

ʙʘʢʪʝʨʠʘʣʴʥʳʝ ʬʦʨʤʳ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʧʦʩʣʝ ʫʨʦʢʦʚ ʚʳʷʚʠʣʠ ʢʦʣʦʥʠʠ 

ʜʨʦʞʞʝʚʳʭ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʘ ʪʘʢʞʝ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʛʨʠʙʦʚ. 

ʏʠʩʣʝʥʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʢʦʨʠʜʦʨʝ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʫʯʝʙʥʳʭ 

ʟʘʥʷʪʠʡ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ ʧʦʨʷʜʦʢ, ʟʥʘʯʝʥʠʝ ʷʚʣʷʣʦʩʴ ʤʘʢʩʠʤʘʣʴʥʳʤ ʠʟ ʚʩʝʭ 

ʠʟʫʯʝʥʥʳʭ, ʵʪʦ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, ʯʪʦ ʢʦʨʠʜʦʨ ï ʦʜʥʦ ʠʟ ʩʘʤʳʭ ʧʨʦʭʦʜʠʤʳʭ 

ʧʦʤʝʱʝʥʠʡ ʚ ʰʢʦʣʝ, ʫʚʝʣʠʯʝʥʠʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʥʝʩʢʦʣʴʢʦ ʨʘʟ ʜʦʧʫʩʪʠʤʦ ʚ 

ʩʚʷʟʠ ʩ ʧʦʩʪʦʷʥʥʳʤ ʧʝʨʝʜʚʠʞʝʥʠʝʤ ʰʢʦʣʴʥʠʢʦʚ ʠ ʫʯʠʪʝʣʝʡ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʚʦʟʜʫʰʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ 

ʚ ʩʪʦʣʦʚʦʡ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʧʦʩʣʝ ʟʘʥʷʪʠʡ ʤʠʢʨʦʬʣʦʨʘ ʫʚʝʣʠʯʠʣʘʩʴ ʥʘ  

1 ʧʦʨʷʜʦʢ. ʇʦʢʘʟʘʪʝʣʴ ʥʝʤʥʦʛʦ ʤʝʥʴʰʝ ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚʦʟʜʫʭʘ 

ʚ ʢʦʨʠʜʦʨʝ, ʯʪʦ ʜʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʫʶ ʧʨʦʭʦʜʠʤʦʩʪʴ ʩʪʦʣʦʚʦʡ ʚʦ ʚʨʝʤʷ 

ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʚʦʟʜʫʭʝ ʪʫʘʣʝʪʘ ʦʙʥʘʨʫʞʠʣʠ ʫʚʝʣʠʯʝʥʠʝ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʙʘʢʪʝʨʠʘʣʴʥʳʭ ʠ ʜʨʦʞʞʝʚʳʭ ʬʦʨʤ, ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʝ ʛʨʠʙʳ 

ʙʳʣʠ ʧʨʝʜʩʪʘʚʣʝʥʳ ʝʜʠʥʠʯʥʳʤʠ ʢʦʣʦʥʠʷʤʠ. ʏʠʩʣʝʥʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 

ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʧʦʨʷʜʢʘ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʯʘʩʪʦʡ ʫʙʦʨʢʝ 

ʧʦʤʝʱʝʥʠʷ.  

ʄʠʢʨʦʬʣʦʨʘ ʚʦʟʜʫʭʘ ʄɹʆʋ ʛ. ɸʩʪʨʘʭʘʥʠ çʉʆʐˉ8è  

ʕʢʩʧʝʨʠʤʝʥʪʳ ʧʨʦʚʦʜʠʣʠ ʦʩʝʥʴʶ 2015 ʛʦʜʘ.  
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ʋʩʪʘʥʦʚʠʣʠ ʯʪʦ ʚ ʪʫʘʣʝʪʝ ʯʠʩʣʝʥʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 1 ʤ3 

ʫʚʝʣʠʯʠʣʘʩʴ ʩ 50 ʂʆɽ ʜʦ 103 ʂʆɽ 

ʇʦʩʣʝ ʫʨʦʢʦʚ ʚ ʤʠʢʨʦʬʣʦʨʝ ʚʦʟʜʫʭʘ ʧʦʤʠʤʦ ʜʨʦʞʞʝʡ ʧʦʷʚʣʷʶʪʩʷ 

ʢʦʣʦʥʠʠ ʙʘʢʪʝʨʠʡ, ʘ ʪʘʢʞʝ ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʛʨʠʙʦʚ ʨʦʜʘ Aspergillus. 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʢʦʣʠʯʝʩʪʚʝʥʥʦʛʦ ʩʦʩʪʘʚʘ ʤʠʢʨʦʬʣʦʨʳ ʚʦʟʜʫʭʘ ʚ ʢʦʨʠʜʦʨʝ, 

ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʯʠʩʣʝʥʥʦʩʪʴ ʢʦʣʦʥʠʡ ʥʘʭʦʜʠʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʧʦʨʷʜʢʘ  

(54 ʂʆɽ- ʜʦ, 89 ʂʆɽ ï ʧʦʩʣʝ).  

ʀʟʫʯʠʚ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʤʠʢʨʦʬʣʦʨʳ ʢʦʨʠʜʦʨʘ, ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʜʦ ʠ 

ʧʦʩʣʝ ʟʘʥʷʪʠʡ ʚʳʜʝʣʝʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʦʙʣʘʜʘʶʪ ʩʭʦʜʥʳʤʠ 

ʢʫʣʴʪʫʨʘʣʴʥʳʤʠ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. 

ʇʦʢʘʟʘʪʝʣʠ ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʫʯʝʙʥʦʤ ʢʣʘʩʩʝ ʚ 1 ʤ3 ʜʦ ʠ 

ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʫʨʦʢʦʚ ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʧʦʨʷʜʢʘ (25 ʂʆɽ ï 

ʜʦ, 53 ʂʆɽ - ʧʦʩʣʝ). 

ʀʟʫʯʠʚ ʢʘʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʤʠʢʨʦʬʣʦʨʳ ʫʯʝʙʥʦʛʦ ʢʘʙʠʥʝʪʘ, ʫʩʪʘʥʦʚʠʣʠ, 

ʯʪʦ ʜʦ ʠ ʧʦʩʣʝ ʟʘʥʷʪʠʡ ʚʳʜʝʣʝʥʥʳʝ ʤʠʢʨʦʦʨʛʘʥʠʟʤʳ ʦʙʣʘʜʘʶʪ ʩʭʦʜʥʳʤʠ 

ʢʫʣʴʪʫʨʘʣʴʥʳʤʠ ʠ ʤʦʨʬʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ. 

ʇʦʢʘʟʘʪʝʣʠ ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʩʪʦʣʦʚʦʡ ʚ 1 ʤ3 ʜʦ ʠ ʧʦʩʣʝ 

ʧʨʦʚʝʜʝʥʠʷ ʫʨʦʢʦʚ ʚʘʨʴʠʨʦʚʘʣʘʩʴ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʧʦʨʷʜʢʘ (17 ʂʆɽ ï ʜʦ,  

27 ʂʆɽ ï ʧʦʩʣʝ). 

ɺ ʭʦʜʝ ʧʨʦʚʝʜʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʜʝʣʝʥʳ ʧʨʝʜʩʪʘʚʠʪʝʣʠ ʜʨʦʞʞʝʡ, 

ʧʘʣʦʯʢʦʚʠʜʥʳʭ ʙʘʢʪʝʨʠʡ, ʤʠʢʨʦʩʢʦʧʠʯʝʩʢʠʭ ʛʨʠʙʦʚ.  

ʉʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ  

ʇʨʦʚʝʣʠ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʯʠʩʣʝʥʥʦʩʪʠ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʚʳʷʚʣʝʥʥʳʭ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʤʝʱʝʥʠʷʭ ʰʢʦʣ ʜʦ ʠ ʧʦʩʣʝ 

ʫʨʦʢʦʚ ʚ ʦʩʝʥʥʠʡ ʠ ʚʝʩʝʥʥʠʡ ʧʝʨʠʦʜ. ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʝ 1,2. 
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ʈʠʩʫʥʦʢ 1. ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʚʦʟʜʫʭʝ ʃʠʮʝʷ ˉ2 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʜʠʘʛʨʘʤʤʳ, ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ  

ʚ 1 ʩʤ3 ʢʘʢ ʠ ʜʦ, ʪʘʢ ʠ ʧʦʩʣʝ ʫʨʦʢʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʦʟʜʫʭʝ ʢʦʨʠʜʦʨʘ, ʪʘʢ ʢʘʢ 

ʦʥ ʷʚʣʷʝʪʩʷ ʩʘʤʳʤ ʧʨʦʭʦʜʠʤʳʤ ʧʦʤʝʱʝʥʠʝʤ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʰʢʦʣʳ. 

ʄʠʥʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʫʯʝʙʥʦʤ 

ʢʘʙʠʥʝʪʝ, ʵʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʪʝʤ, ʯʪʦ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʫʯʝʙʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ 

ʢʣʘʩʩʝ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʧʦʩʪʦʷʥʥʦʛʦ ʧʝʨʝʜʚʠʞʝʥʠʷ ʰʢʦʣʴʥʠʢʦʚ ʠ ʫʯʠʪʝʣʝʡ, ʯʪʦ 

ʩʦʢʨʘʱʘʝʪ ʧʦʜʥʷʪʠʝ ʧʳʣʠ, ʘ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ 

ʪʘʤ ʥʘʭʦʜʠʪʴʩʷ.  

 

 

ʈʠʩʫʥʦʢ 2. ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʚʦʟʜʫʭʝ ʉʆʐ ˉ8 

 

ʇʨʠ ʠʟʫʯʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʚʦʟʜʫʭʝ ʉʆʐ ˉ8 

ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʤʘʢʩʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʪʘʢ ʞʝ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʦʟʜʫʭʝ 

ʢʦʨʠʜʦʨʘ, ʢʘʢ ʚ ʩʘʤʦʤ ʧʨʦʭʦʜʠʤʦʤ ʧʦʤʝʱʝʥʠʠ, ʪʘʢ ʠ ʚ ʪʫʘʣʝʪʥʦʡ ʢʦʤʥʘʪʝ.  
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ɼʘʣʝʝ ʧʨʦʠʟʚʝʣʠ ʩʨʘʚʥʝʥʠʝ ʧʦʢʘʟʘʪʝʣʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʢʨʦʬʣʦʨʳ ʚʦʟʜʫʭʘ 

ʤʝʞʜʫ 2ʤʷ ʰʢʦʣʘʤʠ. ɼʘʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʥʘ ʨʠʩʫʥʢʘʭ 3,4.  

 

 

ʈʠʩʫʥʦʢ 3. ʇʦʢʘʟʘʪʝʣʠ ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʚʦʟʜʫʭʝ ʜʦ ʥʘʯʘʣʘ 

ʫʯʝʙʥʳʭ ʟʘʥʷʪʠʡ ʚ ʰʢʦʣʘʭ 

 

 

ʈʠʩʫʥʦʢ 4. ɼʠʥʘʤʠʢʘ ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʚʦʟʜʫʭʝ ʧʦʩʣʝ ʫʯʝʙʥʳʭ 

ʟʘʥʷʪʠʡ ʉʆʐ ˉ8 ʠ ʃʠʮʝʷ ˉ 2 

 

ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ ʜʘʥʥʳʝ, ʪʦ ʯʠʩʣʝʥʥʦʩʪʴ ʚʦ ʚʩʝʭ ʧʦʤʝʱʝʥʠʷʭ ʰʢʦʣ ʤʝʞʜʫ 

ʩʦʙʦʡ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʘ, ʠʣʠ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʧʦʨʷʜʢʘ. ʉʪʦʠʪ 

ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʩʣʝ ʧʨʦʚʝʜʝʥʠʷ ʟʘʥʷʪʠʡ ʚ ʢʦʨʠʜʦʨʝ ʠ ʩʪʦʣʦʚʦʡ ʃʠʮʝʷ ˉ2 

ʯʠʩʣʝʥʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʟʘʤʝʪʥʦ ʧʨʝʚʳʰʘʝʪ ʪʘʢʦʚʳʝ ʚ ʉʆʐ ˉ8.  

ɺʳʚʦʜʳ 

1. ʇʨʠ ʠʟʫʯʝʥʠʠ ʯʠʩʣʝʥʥʦʩʪʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ ʨʘʟʣʠʯʥʳʭ ʧʦʤʝʱʝʥʠʷʭ 

ʰʢʦʣʳ ʫʩʪʘʥʦʚʠʣʠ, ʯʪʦ ʧʦ ʦʢʦʥʯʘʥʠʠ ʫʨʦʢʦʚ ʢʦʣʠʯʝʩʪʚʦ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ 
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ʚʝʟʜʝ ʚʦʟʨʘʩʪʘʝʪ. ʄʘʢʩʠʤʘʣʴʥʘʷ ʯʠʩʣʝʥʥʦʩʪʴ ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʚ 1 ʤ3 ʢʘʢ ʠ ʜʦ, 

ʪʘʢ ʠ ʧʦʩʣʝ ʫʨʦʢʦʚ, ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʦʟʜʫʭʝ ʢʦʨʠʜʦʨʘ, ʤʠʥʠʤʘʣʴʥʘʷ - ʚ ʫʯʝʙʥʦʤ 

ʢʘʙʠʥʝʪʝ. 

2. ʏʠʩʣʝʥʥʦʩʪʴ ʚʦ ʚʩʝʭ ʧʦʤʝʱʝʥʠʷʭ ʰʢʦʣ ʤʝʞʜʫ ʩʦʙʦʡ ʧʨʘʢʪʠʯʝʩʢʠ ʨʘʚʥʘ, 

ʠʣʠ ʚʘʨʴʠʨʫʝʪʩʷ ʚ ʧʨʝʜʝʣʘʭ ʦʜʥʦʛʦ ʧʦʨʷʜʢʘ. ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʩʣʝ 

ʧʨʦʚʝʜʝʥʠʷ ʟʘʥʷʪʠʡ ʚ ʢʦʨʠʜʦʨʝ ʠ ʩʪʦʣʦʚʦʡ ʃʠʮʝʷ ˉ2 ʯʠʩʣʝʥʥʦʩʪʴ 

ʤʠʢʨʦʦʨʛʘʥʠʟʤʦʚ ʟʘʤʝʪʥʦ ʧʨʝʚʳʰʘʝʪ ʪʘʢʦʚʳʝ ʚ ʉʆʐ ˉ8.  
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ʉɸʄʆʆɹɽʉʇɽʏɽʅʀɽ ʄʀʊʆɻɽʅʅʓʄʀ ʉʀɻʅɸʃɸʄʀ  

ʀ ʆʉʆɹɽʅʅʆʉʊʀ ʄɽʍɸʅʀɿʄʆɺ ʀʍ ʇɽʈɽʅʆʉɸ ɺ ʈɸʂʆɺʓʍ 

ʂʃɽʊʂɸʍ ɺ ʇʈʆʎɽʉʉɽ ʂɸʅʎɽʈʆɻɽʅɽɿɸ 

ʂʫʛʫʰʝʚ ɽʛʦʨ ʕʜʫʘʨʜʦʚʠʯ 

ʩʪʫʜʝʥʪ, ʇʝʨʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  
ʠʤ. ʘʢʘʜʝʤʠʢʘ ɽ.ɸ. ɺʘʛʥʝʨʘ,  

ʈʌ, ʛ. ʇʝʨʤʴ 

ʃʝʙʝʜʠʥʩʢʘʷ ʆʣʴʛʘ ɺʠʪʘʣʴʝʚʥʘ 

ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, 
ʧʨʦʬ., ʇʝʨʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʠʤ. ʘʢʘʜʝʤʠʢʘ ɽ.ɸ. ɺʘʛʥʝʨʘ,  
ʈʌ, ʛ. ʇʝʨʤʴ 

 

ɼʘʥʥʘʷ ʩʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʠʟʫʯʝʥʠʶ ʦʜʥʦʛʦ ʠʟ ʢʣʶʯʝʚʳʭ ʧʨʠʟʥʘʢʦʚ ʠ ʝʛʦ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʣʝʪʢʠ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ ʦʧʫʭʦʣʠ ï ʩʘʤʦʦʙʝʩʧʝʯʝʥʠʷ 

ʤʠʪʦʛʝʥʥʳʤʠ ʩʠʛʥʘʣʘʤʠ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʩʦʚʨʝʤʝʥʥʳʝ ʩʚʝʜʝʥʠʷ ʠ 

ʠʥʬʦʨʤʘʮʠʷ, ʧʦʣʫʯʝʥʥʳʝ ʫʯʝʥʳʤʠ ʠ ʚʨʘʯʘʤʠ ʚ ʧʨʦʮʝʩʩʝ ʠʟʫʯʝʥʠʷ ʢʨʘʡʥʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʛʦ ʠ ʦʯʝʥʴ ʦʧʘʩʥʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʯʝʣʦʚʝʢʘ ʠ ʞʠʚʦʪʥʳʭ ï ʨʘʢʘ. 

ʈʘʢ ʠʟʚʝʩʪʝʥ ʯʝʣʦʚʝʢʫ ʫʞʝ ʢʘʢ ʥʝʩʢʦʣʴʢʦ ʪʳʩʷʯʝʣʝʪʠʡ, ʠ ʚ ʥʘʰʝ ʚʨʝʤʷ 

ʯʠʩʣʦ ʩʪʨʘʜʘʶʱʠʭ ʵʪʠʤ ʥʝʜʫʛʦʤ ʩʪʨʝʤʠʪʝʣʴʥʦ ʨʘʩʪʝʪ. ʂʘʢ ʚ ʩʣʫʯʘʝ ʠ ʩ ʣʶʙʦʡ 

ʜʨʫʛʦʡ ʙʦʣʝʟʥʴʶ, ʯʝʣʦʚʝʢ ʩʪʨʝʤʠʪʩʷ ʥʘʫʯʠʪʴʩʷ ʣʝʯʠʪʴ ʝʛʦ. ɺ ʧʨʦʰʝʜʰʠʡ ʚʝʢ 

ʯʝʣʦʚʝʯʝʩʪʚʦ ʩʜʝʣʘʣʦ ʦʛʨʦʤʥʳʡ ʰʘʛ ʚ ʙʦʨʴʙʝ ʩʦ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤʠ ʦʧʫʭʦʣʷʤʠ 

ï ʙʳʣʠ ʚʚʝʜʝʥʳ ʥʦʚʳʝ, ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʝ ʠ ʙʝʟʦʧʘʩʥʳʝ, ʤʝʪʦʜʳ 

ʭʠʨʫʨʛʠʯʝʩʢʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ, ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʳ ʛʝʥʥʦʡ, ʣʫʯʝʚʦʡ, 

ʭʠʤʠʯʝʩʢʦʡ ʪʝʨʘʧʠʡ, ʙʠʦʪʝʨʘʧʠʠ ʠ ʤʥʦʛʦʝ ʜʨʫʛʦʝ. ʕʪʦʪ ʧʨʦʛʨʝʩʩ ʠʤʝʝʪ ʤʝʩʪʦ 

ʙʣʘʛʦʜʘʨʷ ʠʩʩʣʝʜʦʚʘʥʠʷʤ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʚʳʷʚʣʝʥʠʷ ʠ ʧʦʥʠʤʘʥʠʝ ʩʘʤʦʡ 

ʧʨʠʨʦʜʳ ʨʘʢʘ, ʝʛʦ ʤʝʭʘʥʠʟʤʦʚ.  

ʂʘʥʮʝʨʦʛʝʥʝʟ ï ʩʣʦʞʥʳʡ ʤʥʦʛʦʩʪʫʧʝʥʯʘʪʳʡ ʧʨʦʮʝʩʩ. ɼʣʷ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ 

ʥʝʦʙʭʦʜʠʤʦ ʩʨʘʟʫ ʥʝʩʢʦʣʴʢʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʛʝʥʝʪʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ. 

ɿʣʦʢʘʯʝʩʪʚʝʥʥʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʨʘʟʚʠʚʘʝʪʩʷ ʚ ʨʝʟʫʣʴʪʘʪʝ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʜʝʣʝʥʠʷ 

ʢʣʝʪʦʢ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʠʣʠ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ ʜʣʷ ʧʨʦʮʝʩʩʘ ʧʨʦʣʠʬʝʨʘʮʠʠ 

ʚʩʣʝʜʩʪʚʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʠʭ ʛʝʥʦʤʝ.  
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ʆʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ ʨʠʩʢʘ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʦʧʫʭʦʣʝʡ ʷʚʣʷʶʪʩʷ 

ʢʫʨʝʥʠʝ, ʯʨʝʟʤʝʨʥʦʝ ʧʦʪʨʝʙʣʝʥʠʝ ʘʣʢʦʛʦʣʷ, ʠʟʣʠʰʥʝʝ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʝ 

ʠʟʣʫʯʝʥʠʝ, ʠʦʥʠʟʠʨʫʶʱʝʝ ʠʟʣʫʯʝʥʠʝ ʠ ʜʨʫʛʠʝ [2, c. 44]. ʕʪʠ ʬʘʢʪʦʨʳ ʩʧʦʩʦʙʥʳ 

ʥʘʥʝʩʪʠ ʚʨʝʜ ʢʣʝʪʢʘʤ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ, ʩʧʦʩʦʙʩʪʚʫʷ ʧʦʚʨʝʞʜʝʥʠʶ 

ʮʝʣʦʩʪʥʦʩʪʠ ʠʭ ɼʅʂ. ʅʝʩʪʘʙʠʣʴʥʦʩʪʴ ʛʝʥʦʤʘ ʠ ʤʫʪʠʨʦʚʘʥʠʝ ï ʦʩʥʦʚʥʳʝ 

ʬʘʢʪʦʨʳ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʨʘʢʘ. ɺ ʥʦʨʤʝ ʧʦʚʨʝʞʜʝʥʥʳʝ ʢʣʝʪʢʠ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʘʧʦʧʪʦʟʫ, ʢʣʝʪʦʯʥʦʡ ʛʠʙʝʣʠ, ʨʘʢʦʚʳʝ ʢʣʝʪʢʠ ʤʦʛʫʪ ʠʟʙʝʛʘʪʴ ʝʛʦ.  

ʆʩʥʦʚʥʳʤʠ ʧʨʝʠʤʫʱʝʩʪʚʘʤʠ ʨʘʢʦʚʳʭ ʢʣʝʪʦʢ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʥʦʨʤʘʣʴʥʳʤʠ ʢʣʝʪʢʘʤʠ ʷʚʣʷʶʪʩʷ ʠʭ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʩʘʤʦʦʙʝʩʧʝʯʝʥʠʶ 

ʤʠʪʦʛʝʥʥʳʤʠ ʩʠʛʥʘʣʘʤʠ, ʪʦ ʝʩʪʴ ʩʠʛʥʘʣʘʤʠ, ʩʪʠʤʫʣʠʨʫʶʱʠʤʠ ʢʣʝʪʦʯʥʦʝ 

ʜʝʣʝʥʠʝ, ʥʝʚʦʩʧʨʠʠʤʯʠʚʦʩʪʴ ʢ ʠʥʛʠʙʠʪʦʨʘʤ ʨʦʩʪʘ, ʠʟʙʝʞʘʥʠʝ ʘʧʦʧʪʦʟʘ ʠ 

ʫʥʠʯʪʦʞʝʥʠʷ ʩʦ ʩʪʦʨʦʥʳ ʠʤʤʫʥʥʦʡ ʩʠʩʪʝʤʳ. ʊʘʢʞʝ ʨʘʢʦʚʳʝ ʢʣʝʪʢʠ ʩʧʦʩʦʙʥʳ 

ʠʟʙʝʛʘʪʴ ʢʣʝʪʦʯʥʦʛʦ ʩʪʘʨʝʥʠʷ ʙʣʘʛʦʜʘʨʷ, ʥʘʧʨʠʤʝʨ, ʥʘʣʠʯʠʶ ʦʛʨʦʤʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʬʝʨʤʝʥʪʘ ɼʅʂ-ʪʝʣʦʤʝʨʘʟʳ, ʩʧʦʩʦʙʥʦʛʦ ʢʦʧʠʨʦʚʘʪʴ ʢʦʥʮʝʚʳʝ 

ʫʯʘʩʪʢʠ ʭʨʦʤʦʩʦʤ, ï ʧʨʠ ʢʘʞʜʦʤ ʜʝʣʝʥʠʠ ʢʣʝʪʢʠ ʪʝʣʦʤʝʨʥʳʝ ʫʯʘʩʪʢʠ 

ʭʨʦʤʦʩʦʤ ʫʢʦʨʘʯʠʚʘʶʪʩʷ, ʪʘʢ ʢʘʢ ʬʝʨʤʝʥʪ ɼʅʂ-ʧʦʣʠʤʝʨʘʟʘ ʥʝ ʩʧʦʩʦʙʝʥ 

ʢʦʧʠʨʦʚʘʪʴ ʢʦʥʮʝʚʳʝ ʫʯʘʩʪʠ ʭʨʦʤʦʩʦʤʳ, ʪʝʣʦʤʝʨʳ. ɺ ʟʜʦʨʦʚʳʭ ʢʣʝʪʢʘʭ ɼʅʂ-

ʪʝʣʦʤʝʨʘʟ ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʝʤʥʦʛʦ. ʋʢʦʨʘʯʠʚʘʥʠʝ ʪʝʣʦʤʝʨ ï ʦʜʥʦ ʠʟ ʢʣʶʯʝʚʳʭ 

ʧʨʠʟʥʘʢʦʚ ʥʦʨʤʘʣʴʥʦʛʦ ʩʪʘʨʝʥʠʷ, ʠ ʨʘʢʦʚʳʝ ʢʣʝʪʢʠ, ʠʟʙʝʛʘʷ ʝʛʦ, ʚʢʫʧʝ ʩ 

ʧʝʨʚʳʤʠ ʯʝʪʳʨʴʤʷ ʧʨʠʟʥʘʢʘʤʠ ʧʦʣʫʯʘʶʪ ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʧʦʪʝʥʮʠʘʣʴʥʦ 

ʙʝʩʢʦʥʝʯʥʦʡ ʧʨʦʣʠʬʝʨʘʮʠʠ.  

ʀʟʚʝʩʪʥʦ, ʯʪʦ ʚʩʝʤ ʢʣʝʪʢʘʤ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʬʫʥʢʮʠʡ 

ʥʝʦʙʭʦʜʠʤ ʢʠʩʣʦʨʦʜ, ʠʤʝʥʥʦ ʧʦʵʪʦʤʫ ʢʣʝʪʢʠ ʦʨʛʘʥʠʟʤʘ ʥʘʭʦʜʷʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 

100 ʤʢʤ ʦʪ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ. ʈʘʢʦʚʳʝ ʢʣʝʪʢʠ ʠʤʝʶʪ ʩʢʣʦʥʥʦʩʪʴ ʢ 

ʘʥʛʠʦʛʝʥʝʟʫ, ʪʦ ʝʩʪʴ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʢʨʦʚʝʥʦʩʥʳʭ ʩʦʩʫʜʦʚ, ʠ ʧʦʵʪʦʤʫ ʥʝ 

ʩʪʨʘʜʘʶʪ ʥʝʭʚʘʪʢʦʡ ʢʠʩʣʦʨʦʜʘ, ʥʝʦʙʭʦʜʠʤʦʛʦ ʜʣʷ ʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. 

ʊʘʢʞʝ ʵʪʠ ʢʣʝʪʢʠ ʩʧʦʩʦʙʥʳ ʠʟʤʝʥʷʪʴ ʩʚʦʡ ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʤʝʪʘʙʦʣʠʟʤ ʠ 

ʩʢʣʦʥʥʳ ʢ ʠʥʚʘʟʠʠ ʠ ʤʝʪʘʩʪʘʟʠʨʦʚʘʥʠʶ ʠ ʢ ʦʙʨʘʟʦʚʘʥʠʶ ʚʪʦʨʠʯʥʳʭ ʦʯʘʛʦʚ 

ʚʦʩʧʘʣʝʥʠʷ [3; 5].  
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ɺʩʝ ʵʪʠ ʧʨʝʠʤʫʱʝʩʪʚʘ ʦʙʫʩʣʦʚʣʝʥʳ ʩʣʦʞʥʳʤʠ ʤʝʭʘʥʠʟʤʘʤʠ, 

ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʚ ʧʦʚʨʝʞʜʝʥʥʦʡ ʢʣʝʪʢʝ. ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʚʘʞʥʳʭ ʠ ʟʥʘʯʠʤʳʭ 

ʩʪʫʧʝʥʝʡ ʢʘʥʮʝʨʦʛʝʥʝʟʘ ʷʚʣʷʝʪʩʷ ʩʘʤʦʦʙʝʩʧʝʯʝʥʠʝ ʤʠʪʦʛʝʥʥʳʤʠ ʩʠʛʥʘʣʘʤʠ.  

ɺ ʟʜʦʨʦʚʦʤ ʦʨʛʘʥʠʟʤʝ ʧʨʦʣʠʬʝʨʘʮʠʷ ʢʣʝʪʦʢ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʵʥʜʦʢʨʠʥʥʦʡ 

ʠ ʧʘʨʘʢʨʠʥʥʦʡ ʨʝʛʫʣʷʮʠʷʤʠ. ʉʫʱʥʦʩʪʴ ʵʥʜʦʢʨʠʥʥʦʡ ʨʝʛʫʣʷʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʩʝʢʨʝʪʦʨʥʦʡ ʬʫʥʢʮʠʠ ʞʝʣʝʟ ʚʥʫʪʨʝʥʥʝʡ ʩʝʢʨʝʮʠʠ (ʛʠʧʦʬʠʟʘ, ʥʘʜʧʦʯʝʯʥʠʢʦʚ, 

ʱʠʪʦʚʠʜʥʦʡ ʞʝʣʝʟʳ ʠ ʜʨʫʛʠʭ). ɺʳʨʘʙʘʪʳʚʘʝʤʳʝ ʠʤʠ ʛʦʨʤʦʥʳ ʚʣʠʷʶʪ ʥʘ 

ʦʨʛʘʥʠʟʤ ʚ ʮʝʣʦʤ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ ʜʝʣʝʥʠʝ ʢʣʝʪʦʢ, ʯʪʦ ʤʦʞʝʪ ʢʘʢ 

ʩʧʨʦʚʦʮʠʨʦʚʘʪʴ ʠʭ ʥʘ ʚʩʪʫʧʣʝʥʠʝ ʚ ʧʨʦʮʝʩʩ ʤʠʪʦʟʘ, ʪʘʢ ʠ ʟʘʙʣʦʢʠʨʦʚʘʪʴ ʝʛʦ. 

ɿʥʘʯʝʥʠʝ ʧʘʨʘʢʨʠʥʥʦʡ ʨʝʛʫʣʷʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʚ ʢʣʝʪʢʫ-ʤʠʰʝʥʴ 

ʧʦʩʪʫʧʘʶʪ ʧʦʩʳʣʘʝʤʳʝ ʩʦʩʝʜʥʠʤʠ ʢʣʝʪʢʘʤʠ ʤʠʪʦʛʝʥʥʳʝ ʩʠʛʥʘʣʳ, ʢʦʪʦʨʳʝ 

ʪʘʢʞʝ ʚʳʩʪʫʧʘʶʪ ʚ ʨʦʣʠ ʩʪʠʤʫʣʠʨʫʶʱʠʭ ʤʠʪʦʟ ʚʝʱʝʩʪʚ [1, c. 545ï549]. 

ʇʨʦʮʝʩʩ ʧʘʨʘʢʨʠʥʥʦʡ ʨʝʛʫʣʷʮʠʠ ʫʩʪʨʦʝʥ ʜʦʚʦʣʴʥʦ ʩʣʦʞʥʦ, ʚ ʥʝʤ 

ʧʨʠʥʠʤʘʶʪ ʫʯʘʩʪʠʝ ʤʥʦʞʝʩʪʚʦ ʙʝʣʢʦʚ, ʬʝʨʤʝʥʪʦʚ, ʨʘʟʣʠʯʥʳʭ ʩʪʠʤʫʣʷʪʦʨʦʚ ʠ 

ʜʨʫʛʠʭ ʚʝʱʝʩʪʚ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʧʨʦʠʩʭʦʜʷʪ ʨʝʘʢʮʠʠ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ 

ʧʦʧʘʜʘʥʠʷ ʤʠʪʦʛʝʥʥʳʭ ʩʠʛʥʘʣʦʚ ʠʟ ʦʜʥʦʡ ʢʣʝʪʢʠ ʚ ʜʨʫʛʫʶ. ʂʦʥʝʯʥʳʝ 

ʚʝʱʝʩʪʚʘ, ʧʦʣʫʯʝʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʨʝʘʢʮʠʡ, ʧʦʩʪʫʧʘʶʪ ʚ 

ʷʜʨʦ ʢʣʝʪʢʠ ʠ ʧʨʦʚʦʮʠʨʫʶʪ ʝʝ ʥʘ ʚʩʪʫʧʣʝʥʠʝ ʚ S ʧʝʨʠʦʜ ʠʥʪʝʨʬʘʟʳ, ʚ ʧʨʦʮʝʩʩʝ 

ʢʦʪʦʨʦʛʦ ʧʨʦʠʩʭʦʜʠʪ ʨʝʧʣʠʢʘʮʠʷ ɼʅʂ. 

ʈʦʩʪʦʚʳʝ ʬʘʢʪʦʨʳ, ʠʤʝʶʪ, ʢʘʢ ʧʨʘʚʠʣʦ, ʙʝʣʢʦʚʫʶ ʧʨʠʨʦʜʫ, ʠʭ 

ʧʦʣʠʧʝʧʪʠʜʥʘʷ ʮʝʧʴ ʜʦʚʦʣʴʥʘ ʢʦʨʦʪʢʘ. ɺ ʵʪʠʭ ʤʦʣʝʢʫʣʘʭ ʩʦʜʝʨʞʘʪʩʷ ʦʩʪʘʪʢʠ 

ʬʦʩʬʦʨʥʦʡ ʢʠʩʣʦʪʳ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʦʥʠ ʤʦʛʫʪ ʚʩʪʫʧʘʪʴ ʚ ʨʝʘʢʮʠʶ 

ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʷ ʩ ʜʨʫʛʠʤʠ ʚʝʱʝʩʪʚʘʤʠ [5].  

ʈʦʩʪʦʚʳʝ ʬʘʢʪʦʨʳ, ʧʨʦʜʝʣʘʚ ʧʫʪʴ ʧʦ ʚʥʝʢʣʝʪʦʯʥʦʤʫ ʤʘʪʨʠʢʩʫ ʠʟ ʦʜʥʦʡ 

ʢʣʝʪʢʠ ʢ ʜʨʫʛʦʡ, ʚʩʪʫʧʘʶʪ ʚ ʨʝʘʢʮʠʶ ʩ ʨʝʮʝʧʪʦʨʘʤʠ ʢʣʝʪʦʯʥʦʡ ʤʝʤʙʨʘʥʳ, 

ʟʘʜʘʯʘ ʢʦʪʦʨʳʭ ï ʧʝʨʝʥʦʩ ʩʠʛʥʘʣʘ ʠʟ ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʚ ʮʠʪʦʧʣʘʟʤʫ 

ʢʣʝʪʢʠ. ʆʜʥʠʤ ʠʟ ʪʘʢʠʭ ʨʝʮʝʧʪʦʨʦʚ ʷʚʣʷʝʪʩʷ, ʥʘʧʨʠʤʝʨ, ʪʠʨʦʟʠʥʢʠʥʘʟʘ, 

ʩʦʩʪʦʷʱʘʷ ʠʟ ʮʝʧʦʯʢʠ ʦʩʪʘʪʢʦʚ ʤʦʣʝʢʫʣ ʪʠʨʦʟʠʥʘ, ʢʦʪʦʨʳʝ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ 

ʩʦʩʪʘʚʣʷʶʪ ʪʨʠ ʜʦʤʝʥʘ: ʥʘʜʤʝʤʨʘʥʥʳʡ, ʪʨʘʥʩʤʝʤʙʨʘʥʥʳʡ ʠ ʧʦʜʤʝʤʙʨʘʥʥʳʡ. 

ʊʠʨʦʟʠʥʢʠʥʘʟʥʳʡ ʨʝʮʝʧʪʦʨ (ʊʂʈ) ʧʨʦʥʠʟʳʚʘʝʪ ʚʩʶ ʤʝʤʙʨʘʥʫ, ʧʦʵʪʦʤʫ, 
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ʙʣʘʛʦʜʘʨʷ ʨʝʘʢʮʠʠ ʩ ʥʠʤ, ʤʠʪʦʛʝʥʥʳʡ ʩʠʛʥʘʣ ʤʦʞʝʪ ʚʥʝʜʨʠʪʴʩʷ ʚ ʩʘʤʫ ʢʣʝʪʢʫ, 

ʯʪʦ ʧʨʦʠʩʭʦʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʦʩʪʘʪʦʢ ʬʦʩʬʦʨʥʦʡ ʢʠʩʣʦʪʳ ʤʦʣʝʢʫʣʳ 

ʨʦʩʪʦʚʦʛʦ ʬʘʢʪʦʨʘ ʨʝʘʛʠʨʫʝʪ ʩ ʧʝʨʚʳʤ ʦʩʪʘʪʢʦʤ ʪʠʨʦʟʠʥʘ ʚ ʮʝʧʦʯʢʝ ʚ 

ʥʘʜʤʝʤʙʨʘʥʥʦʤ ʜʦʤʝʥʝ, ʟʘʪʝʤ ʥʘʯʠʥʘʝʪʩʷ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʝ 

ʘʚʪʦʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʝ ʧʦ ʚʩʝʡ ʜʣʠʥʝ ʮʝʧʦʯʢʠ, ʠ ʩʠʛʥʘʣ ʧʦʩʪʫʧʘʝʪ ʠʟ 

ʚʥʝʢʣʝʪʦʯʥʦʛʦ ʤʘʪʨʠʢʩʘ ʚ ʤʝʤʙʨʘʥʫ ʢʣʝʪʢʠ, ʠʟ ʤʝʤʙʨʘʥʳ ï ʚ ʮʠʪʦʧʣʘʟʤʫ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʧʨʦʮʝʩʩ ʘʚʪʦʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʷ ʟʘʢʘʥʯʠʚʘʝʪʩʷ ʥʘ ʧʦʩʣʝʜʥʝʤ 

ʦʩʪʘʪʢʝ ʪʠʨʦʟʠʥʘ ʚ ʧʦʜʤʝʤʙʨʘʥʥʦʤ ʜʦʤʝʥʝ [2, c. 118ï120].  

ɼʘʣʝʝ ʤʠʪʦʛʝʥʥʳʡ ʩʠʛʥʘʣ ʜʦʣʞʝʥ ʧʨʝʦʜʦʣʝʪʴ ʧʫʪʴ ʧʦ ʮʠʪʦʧʣʘʟʤʝ ʢ ʷʜʨʫ 

ʢʣʝʪʢʠ, ʯʪʦ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʧʨʦʪʦʦʥʢʦʙʝʣʢʦʚ Ras ʠʟ 

ʩʝʤʝʡʩʪʚʘ ʤʘʣʳʭ ɻʊʌʘʟ ï ʬʝʨʤʝʥʪʦʚ-ʛʠʜʨʦʣʘʟ, ʩʚʷʟʳʚʘʶʱʠʭ ʠ 

ʛʠʜʨʦʣʠʟʫʶʱʠʭ ʛʫʘʥʦʟʠʥʪʨʠʬʦʩʬʘʪ (ɻʊʌ) ʚ ʛʫʘʥʦʟʠʥʜʠʬʦʩʬʘʪ (ɻɼʌ). Ras-

ʙʝʣʢʠ ʚ ʟʜʦʨʦʚʳʭ ʥʝʜʝʣʷʱʠʭʩʷ ʢʣʝʪʢʘʭ ʥʘʭʦʜʷʪʩʷ ʚ ʥʝʘʢʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ, 

ʧʨʠʢʨʝʧʣʝʥʥʳʝ ʣʠʧʠʜʥʳʤʠ ʩʚʷʟʷʤʠ ʢ ʧʣʘʟʤʘʪʠʯʝʩʢʦʡ ʤʝʤʙʨʘʥʝ ʢʣʝʪʢʠ, ʜʦ ʪʝʭ 

ʧʦʨ, ʧʦʢʘ ʥʝ ʧʦʷʚʠʪʩʷ ʩʠʛʥʘʣ ʜʣʷ ʩʚʷʟʳʚʘʥʠʷ ʚ ʤʫʣʴʪʠʙʝʣʢʦʚʳʡ ʢʦʤʧʣʝʢʩ ï 

ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʦʩʪʘʪʢʘ ʪʠʨʦʟʠʥʘ ʚ ʤʦʣʝʢʫʣʝ ʊʂʈ. 

ʄʫʣʴʪʠʙʝʣʢʦʚʳʡ ʢʦʤʧʣʝʢʩ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʷʚʣʷʝʪʩʷ ʩʠʛʥʘʣʦʤ ʜʣʷ ʩʣʝʜʫʶʱʝʛʦ 

ʵʪʘʧʘ ʧʝʨʝʥʦʩʘ ʩʠʛʥʘʣʘ ï ʘʢʪʠʚʘʮʠʠ ʤʠʪʦʛʝʥ-ʘʢʪʠʚʠʨʫʝʤʦʡ ʧʨʦʪʝʠʥʢʠʥʘʟʳ 

(mitogen-activated protein kinase, MAPK), ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʦʙʨʘʟʦʚʳʚʘʝʪʩʷ 

çʢʘʩʢʘʜè, ʩʦʩʪʦʷʱʠʡ ʠʟ ʙʝʣʢʦʚʳʭ ʩʪʨʫʢʪʫʨ [8]. ʆʩʪʘʪʦʢ ʬʦʩʬʦʨʥʳʡ ʢʠʩʣʦʪʳ ï 

ʚʩʝ, ʯʪʦ ʦʩʪʘʣʦʩʴ ʦʪ ʧʝʨʚʦʥʘʯʘʣʴʥʦʛʦ ʨʦʩʪʦʚʦʛʦ ʬʘʢʪʦʨʘ, ʠ ʛʣʘʚʥʘʷ ʟʘʜʘʯʘ 

MAPK ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦʙʳ ʜʦʩʪʘʚʠʪʴ ʵʪʦʪ ʦʩʪʘʪʦʢ, ʚʩʝ ʝʱʝ ʠʛʨʘʶʱʝʛʦ 

ʨʦʣʴ ʤʠʪʦʛʝʥʥʦʛʦ ʩʠʛʥʘʣʘ, ʚ ʷʜʨʦ ʢʣʝʪʢʠ ʧʦʩʨʝʜʩʪʚʦʤ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʛʦ 

ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʷ ʤʦʣʝʢʫʣ ʩʝʨʠʥʘ ʠ ʪʨʝʦʥʠʥʘ, ʩʦʜʝʨʞʘʱʠʭʩʷ ʚ ʮʠʪʦʧʣʘʟʤʝ.  

ʇʦʩʣʝʜʥʠʤ ʵʪʘʧʦʤ ʧʝʨʝʥʦʩʘ ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʛʦ ʩʠʛʥʘʣʘ ʚ ʟʜʦʨʦʚʦʡ ʢʣʝʪʢʝ 

ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʘʮʠʷ ʙʝʣʢʦʚʦʛʦ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʛʦ ʬʘʢʪʦʨʘ activator-protein-1 

(ʊʌ AP-1), ʦʩʫʱʝʩʪʚʣʷʶʱʘʷʩʷ ʧʝʨʝʜʘʯʝʡ ʦʩʪʘʪʢʘ ʬʦʩʬʦʨʥʦʡ ʢʠʩʣʦʪʳ MAPK, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʡ ʚ ʵʪʦʤ ʬʘʢʪʦʨʝ ʧʨʦʠʩʭʦʜʠʪ ʬʦʩʬʦʨʠʣʠʨʦʚʘʥʠʝ ʦʩʪʘʪʢʦʚ 

ʤʦʣʝʢʫʣ ʩʝʨʠʥʘ ʠ ʪʨʝʦʥʠʥʘ. ɸʢʪʠʚʠʨʦʚʘʥʥʳʡ ʊʌ AP-1 ʨʝʘʛʠʨʫʝʪ ʩ ʛʝʥʘʤʠ, 

ʦʪʚʝʪʩʪʚʝʥʥʳʤʠ ʟʘ ʚʭʦʞʜʝʥʠʝ ʢʣʝʪʢʠ ʚ ʧʝʨʠʦʜ S ʠʥʪʝʨʬʘʟʳ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ 
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ʧʨʦʜʫʮʠʨʫʶʪʩʷ ʙʝʣʢʠ, ʢʦʪʦʨʳʝ ʫʯʘʩʪʚʫʶʪ ʚ ʧʨʦʮʝʩʩʝ ʨʝʧʣʠʢʘʮʠʠ ɼʅʂ [2, c. 

121ï122].  

ʈʝʛʫʣʷʮʠʷ ʧʨʦʣʠʬʝʨʘʮʠʠ ʚ ʢʣʝʪʢʘʭ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ ʦʧʫʭʦʣʠ ʥʝʭʘʨʘʢʪʝʨʥʘ 

ʜʣʷ ʥʦʨʤʘʣʴʥʦʡ, ʟʜʦʨʦʚʦʡ ʢʣʝʪʢʠ. ʂʣʝʪʢʘ, ʧʦʜʚʝʨʛʥʫʚʰʘʷʩʷ ʥʝʦʙʨʘʪʠʤʦʤʫ 

ʧʦʚʨʝʞʜʝʥʠʶ ʛʝʥʦʤʘ, ʚʳʩʪʫʧʘʝʪ ʠ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʩʠʛʥʘʣʦʚ ʨʦʩʪʘ, ʠ ʚ 

ʢʘʯʝʩʪʚʝ ʪʦʛʦ, ʢʦʤʫ ʵʪʠ ʩʠʛʥʘʣʳ ʘʜʨʝʩʦʚʘʥʳ ï ʪʘʢʘʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʨʝʛʫʣʷʮʠʠ 

ʥʘʟʳʚʘʝʪʩʷ ʘʫʪʦʢʨʠʥʥʦʡ. ʂʣʝʪʢʘ ʩʘʤʘ, ʧʨʘʢʪʠʯʝʩʢʠ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʩʦʩʝʜʦʢ ʠ 

ʩʝʢʨʝʪʦʚ ʞʝʣʝʟ ʚʥʫʪʨʝʥʥʝʡ ʩʝʢʨʝʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʝʪ ʩʝʙʷ ʤʠʪʦʛʝʥʥʳʤʠ 

ʩʠʛʥʘʣʘʤʠ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʳʤ ʦʥʘ ʤʦʞʝʪ ʜʝʣʠʪʴʩʷ.  

ɺ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʭ ʢʣʝʪʢʘʭ ʟʥʘʯʠʪʝʣʴʥʦ ʥʘʨʫʰʘʶʪʩʷ ʚʩʝ ʠʭ ʦʩʥʦʚʥʳʝ 

ʬʫʥʢʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʵʢʩʧʨʝʩʩʠʷ ʛʝʥʦʚ, ʧʦʵʪʦʤʫ ʢʦʣʠʯʝʩʪʚʦ ʠʭ 

ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ ʤʦʞʝʪ ʢʘʢ ʫʚʝʣʠʯʠʚʘʪʴʩʷ, ʪʘʢ ʠ ʫʤʝʥʴʰʘʪʴʩʷ ï ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʦʛʦ, ʯʪʦ ʜʣʷ ʧʦʨʘʞʝʥʥʦʡ ʢʣʝʪʢʠ ʙʫʜʝʪ ʚʳʛʦʜʥʝʝ.  

ʊʘʢʞʝ ʥʦʨʤʘʣʴʥʳʡ ʛʝʥʦʤ ʯʝʣʦʚʝʢʘ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʧʨʦʪʦʦʥʢʦʛʝʥʳ, 

ʢʦʜʠʨʫʶʱʠʝ ʧʨʦʪʦʦʥʢʦʙʝʣʢʠ. ʊʘʢʠʝ ʛʝʥʳ ʢʦʜʠʨʫʶʪ ʟʜʦʨʦʚʳʝ ʙʝʣʢʠ, ʢʦʪʦʨʳʝ 

ʢʦʥʪʨʦʣʠʨʫʶʪ ʚ ʢʣʝʪʢʝ ʧʨʦʮʝʩʩ ʜʝʣʝʥʠʷ. ʇʨʠ ʧʦʚʨʝʞʜʝʥʠʠ ʧʨʦʪʦʦʥʢʦʛʝʥʳ 

ʤʦʛʫʪ ʩʪʘʪʴ ʦʥʢʦʛʝʥʘʤʠ, ʠ ʢʦʜʠʨʦʚʘʪʴʩʷ ʠʤʠ ʙʫʜʫʪ ʥʝ ʧʨʦʪʦʦʥʢʦʙʝʣʢʠ, ʘ 

ʦʥʢʦʙʝʣʢʠ, ʢʦʪʦʨʳʝ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʠʥʪʝʟʠʨʫʶʪʩʷ ʚ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʝʤ 

ʢʦʣʠʯʝʩʪʚʝ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʥʦʨʤʘʣʴʥʳʤʠ ʙʝʣʢʘʤʠ. ʊʘʢʠʤʠ ʧʨʦʪʦʦʥʢʦʛʝʥʘʤʠ 

ʷʚʣʷʶʪʩʷ ʨʦʩʪʦʚʳʝ ʬʘʢʪʦʨʳ, ʤʝʤʙʨʘʥʥʳʝ ʨʝʮʝʧʪʦʨʳ, Ras-ʙʝʣʢʠ, MAPK, ʊʌ 

AP-1 ʠ ʜʨʫʛʠʝ ʙʝʣʢʠ, ʢʦʪʦʨʳʝ, ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʠ ʢʦʜʠʨʫʶʱʠʭ ʠʭ ʛʝʥʦʚ, 

ʩʪʘʥʦʚʷʪʩʷ ʚʝʱʝʩʪʚʘʤʠ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʤʠ ʨʘʟʚʠʪʠʶ ʥʘʨʫʰʝʥʠʡ ʚ ʢʣʝʪʢʝ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʧʦ ʦʨʛʘʥʠʟʤʫ.  

ʊʘʢʞʝ ʠʟʚʝʩʪʥʦ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʦʥʢʦʙʝʣʢʠ ʤʦʛʫʪ ʩʦʟʜʘʚʘʪʴ ʢʦʤʧʣʝʢʩʳ ʩ 

ʤʝʤʙʨʘʥʥʳʤʠ ʨʝʮʝʧʪʦʨʘʤʠ, ʫʣʘʚʣʠʚʘʶʱʠʤʠ ʨʦʩʪʦʚʳʝ ʬʘʢʪʦʨʳ, ʠ ʧʦʚʳʰʘʪʴ 

ʠʭ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʤʠʪʦʛʝʥʥʳʤ ʩʠʛʥʘʣʘʤ, ʧʝʨʝʜʘʚʘʷ ʠʭ ʚ ʢʣʝʪʢʫ 

ʥʝʧʨʝʨʳʚʥʦ. ʀʥʦʛʜʘ ʦʥʢʦʙʝʣʢʠ ʩʘʤʠ ʚʳʩʪʫʧʘʶʪ ʚ ʨʦʣʠ ʬʘʢʪʦʨʘ ʨʦʩʪʘ [4].  

ʆʜʥʠʤ ʠʟ ʛʣʘʚʥʳʭ ʠʟʤʝʥʝʥʠʡ ʚ ʤʝʭʘʥʠʟʤʝ ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʛʦ ʮʠʢʣʘ ʚ 

ʢʣʝʪʢʘʭ ʨʘʢʦʚʦʡ ʦʧʫʭʦʣʠ ʷʚʣʷʝʪʩʷ ʛʠʧʝʨʵʢʩʧʨʝʩʩʠʷ ʨʝʮʝʧʪʦʨʦʚ, ʨʝʘʛʠʨʫʶʱʠʭ 

ʥʘ ʩʠʛʥʘʣ ʨʦʩʪʘ, ʪʦ ʝʩʪʴ ʠʟʣʠʰʥʠʡ, ʥʝʭʘʨʘʢʪʝʨʥʳʡ ʜʣʷ ʟʜʦʨʦʚʦʡ ʢʣʝʪʢʠ ʩʠʥʪʝʟ 
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ʚʝʱʝʩʪʚ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʥʘʟʚʘʥʥʳʡ ʚʳʰʝ 

ʧʨʦʪʦʦʥʢʦʙʝʣʦʢ ʊʂʈ, ʧʨʝʪʝʨʧʝʚʘʶʱʠʡ ʥʝʢʦʪʦʨʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ 

ʧʦʩʣʝ ʧʦʚʨʝʞʜʝʥʠʷ ʢʦʜʠʨʫʶʱʝʛʦ ʝʛʦ ʛʝʥʘ. ʇʦʚʳʰʝʥʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʵʪʦʛʦ 

ʨʝʮʝʧʪʦʨʘ ʥʘ ʛʨʘʥʠʮʝ ʢʣʝʪʢʠ, ʘ ʪʘʢʞʝ ʨʷʜ ʠʟʤʝʥʝʥʠʡ ʚ ʩʪʨʫʢʪʫʨʝ ʠ, ʚʦʟʤʦʞʥʦ, 

ʩʦʝʜʠʥʝʥʥʳʝ ʩ ʥʠʤ ʜʨʫʛʠʝ ʦʥʢʦʙʝʣʢʠ ʩʣʫʞʘʪ ʜʣʷ ʧʨʠʥʷʪʠʷ ʨʦʩʪʦʚʳʭ ʬʘʢʪʦʨʦʚ, 

ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʚʦ ʚʥʝʢʣʝʪʦʯʥʦʤ ʤʘʪʨʠʢʩʝ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʢʦʣʠʯʝʩʪʚʝ ʜʣʷ 

ʥʘʯʘʣʘ ʧʦʜʘʯʠ ʧʨʦʣʠʬʝʨʘʪʠʚʥʦʛʦ ʩʠʛʥʘʣʘ ʟʜʦʨʦʚʦʡ ʢʣʝʪʢʝ. ʇʦʚʳʰʝʥʥʘʷ 

ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ ʢ ʨʦʩʪʦʚʳʤ ʬʘʢʪʦʨʘʤ ʪʘʢʞʝ ʧʨʦʷʚʣʷʝʪʩʷ ʠ ʚ ʪʦʤ, ʯʪʦ 

ʦʥʢʦʙʝʣʦʢ ʊʂʈ ʩʧʦʩʦʙʝʥ ʚʦʩʧʨʠʥʠʤʘʪʴ ʤʠʪʦʛʝʥʥʳʝ ʩʠʛʥʘʣʳ, ʧʦʩʳʣʘʝʤʳʝ 

ʢʣʝʪʢʦʡ, ʚ ʢʦʪʦʨʦʡ ʦʥ ʥʘʭʦʜʠʪʩʷ [6].  

Ras-ʙʝʣʢʠ, ʧʨʠ ʧʦʚʨʝʞʜʝʥʠʠ ʢʦʜʠʨʫʝʤʳʭ ʠʭ ʛʝʥʦʚ, ʩʪʘʥʦʚʷʪʩʷ ʙʦʣʝʝ 

ʘʢʪʠʚʥʳʤʠ ʚ ʦʪʥʦʰʝʥʠʠ ʧʨʠʥʷʪʠʷ ʠ ʦʙʨʘʙʦʪʢʠ ʤʠʪʦʛʝʥʥʦʛʦ ʩʠʛʥʘʣʘ ʚ ʩʚʷʟʠ ʩʦ 

ʩʪʨʫʢʪʫʨʥʳʤʠ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʤʠ ʠʟʤʝʥʝʥʠʷʤʠ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʚʘʨʠʘʥʪʦʤ 

ʙʝʣʢʘ ʚ ʟʜʦʨʦʚʦʡ ʢʣʝʪʢʝ. ʆʥʠ ʩʘʤʠ ʪʘʢʞʝ ʯʘʩʪʦ ʩʘʤʠ ʤʦʛʫʪ ʩʪʘʥʦʚʠʪʴʩʷ 

ʩʠʛʥʘʣʘʤʠ ʜʣʷ ʨʦʩʪʘ, ʯʪʦ ʠʟʙʘʚʣʷʝʪ ʢʣʝʪʢʫ ʦʪ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʠʛʥʘʣʦʚ, 

ʧʦʩʪʫʧʘʶʱʠʭ ʠʟʚʥʝ. ɸʢʪʠʚʥʦʩʪʴ Ras-ʙʝʣʢʦʚ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʝʨʝʜʘʯʝ 

ʤʠʪʦʛʝʥʥʦʛʦ ʩʠʛʥʘʣʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʘʢʞʝ GAP-ʙʝʣʢʦʤ, ʢʦʪʦʨʳʡ, ʩʚʷʟʳʚʘʷʩʴ ʩ 

Ras, ʤʥʦʛʦʢʨʘʪʥʦ (ʥʘ ʥʝʩʢʦʣʴʢʦ ʧʦʨʷʜʢʦʚ) ʫʩʢʦʨʷʝʪ ʨʝʘʢʮʠʠ ʛʠʜʨʦʣʠʟʘ ɻʊʌ ʜʦ 

ɻɼʌ. ʉʚʷʟʘʥʥʳʝ ʩ ɻɼʌ Ras-ʙʝʣʢʠ (D-Ras) ʥʝʘʢʪʠʚʥʳ, ʩ ɻʊʌ (T-Ras) ï ʘʢʪʠʚʥʳ. 

ɺ ʧʦʚʨʝʞʜʝʥʥʦʡ ʨʘʢʦʤ ʢʣʝʪʢʝ ʩʥʠʞʘʝʪʩʷ ʩʠʥʪʝʟ GAP-ʙʝʣʢʦʚ, ʯʪʦ ʫʤʝʥʴʰʘʝʪ 

ʨʝʘʢʮʠʦʥʥʫʶ ʩʧʦʩʦʙʥʦʩʪʴ ʦʥʢʦʙʝʣʢʘ Ras, ʠʟ-ʟʘ ʯʝʛʦ Ras ʩʚʷʟʳʚʘʝʪʩʷ ʩ ʥʠʯʝʤ ʥʝ 

ʛʠʜʨʦʣʠʟʫʝʤʳʤ ɻʊʌ, ʪʦ ʝʩʪʴ ʥʘʭʦʜʠʪʩʷ ʚ ʘʢʪʠʚʥʦʤ ʩʦʩʪʦʷʥʠʠ. ʀʟʤʝʥʝʥʠʷ ʚ 

ʢʦʜʠʨʫʶʱʝʤ ʛʝʥʝ ʪʘʢʞʝ ʩʥʠʞʘʝʪ ʘʢʪʠʚʥʦʩʪʴ Ras ʚ ʧʨʦʮʝʩʩʝ ʛʠʜʨʦʣʠʟʘ ʠʤ ɻʊʌ. 

[1, c. 730ï731]  

ʂʘʢ ʠ ʚ ʟʜʦʨʦʚʦʡ ʢʣʝʪʢʝ, ʩʠʛʥʘʣʦʤ ʜʣʷ MAPK, ʢʦʪʦʨʳʡ, ʢʘʢ ʦʥʢʦʛʝʥ, 

ʧʨʝʪʝʨʧʝʣ ʥʝʢʦʪʦʨʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʠ ʢʦʣʠʯʝʩʪʚʝ, ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ 

ʤʫʣʴʪʠʙʝʣʢʦʚʦʛʦ ʢʦʤʧʣʝʢʩ Ras c ʥʝʢʦʪʦʨʳʤʠ ʚʝʱʝʩʪʚʘʤʠ-ʵʬʬʝʢʪʦʨʘʤʠ. 

ʊʘʢʠʤʠ ʚʝʱʝʩʪʚʘʤʠ ʷʚʣʷʶʪʩʷ, ʥʘʧʨʠʤʝʨ, SOS ï ʬʘʢʪʦʨ, ʦʪʚʝʪʩʪʚʝʥʥʳʡ ʟʘ 

ʟʘʤʝʱʝʥʠʝ ɻɼʌ ʥʘ ɻʊʌ, Raf-ʙʝʣʢʠ ï ʩʝʨʠʥʦʚʳʝ ʠ ʪʨʝʦʥʠʥʦʚʳʝ ʧʨʦʪʝʠʥʢʠʥʘʟʳ. 

çʂʘʩʢʘʜè SOS-Ras-Raf-MAPK ʠʛʨʘʝʪ ʙʦʣʴʰʫʶ ʨʦʣʴ ʚ ʧʝʨʝʜʘʯʝ ʤʠʪʦʛʝʥʥʦʛʦ 



 

54 

 

ʩʠʛʥʘʣʘ ʧʦ ʮʠʪʦʧʣʘʟʤʝ ʢʘʢ ʟʜʦʨʦʚʦʡ, ʪʘʢ ʠ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʢʣʝʪʢʠ [7]. 

ʀʟʤʝʥʝʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʠ ʚʦʟʨʦʩʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʢʦʤʧʦʥʝʥʪʦʚ ʵʪʦʛʦ çʢʘʩʢʘʜʘè ʚ 

ʢʣʝʪʢʘʭ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ ʦʧʫʭʦʣʠ ʟʥʘʯʠʪʝʣʴʥʦ ʫʚʝʣʠʯʠʚʘʝʪ ʝʛʦ 

ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ.  

ʊʌ AP-1, ʩʦʩʪʦʷʱʠʡ ʠʟ ʙʝʣʢʦʚ Fos ʠ Jun ʩʝʤʝʡʩʪʚ, ʢʦʪʦʨʳʝ ʚʳʧʦʣʥʷʶʪ 

ʚʘʞʥʳʝ ʬʫʥʢʮʠʠ ʚ ʧʨʦʮʝʩʩʝ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʠ ʧʨʦʣʠʬʝʨʘʮʠʠ, ʪʘʢʞʝ ʥʝʩʝʪ 

ʠʟʤʝʥʝʥʠʷ ʚ ʩʚʦʝʡ ʩʪʨʫʢʪʫʨʝ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ, ʧʦʩʣʝ ʧʦʣʫʯʝʥʠʷ ʤʠʪʦʛʝʥʥʦʛʦ 

ʩʠʛʥʘʣʘ ʦʪ çʢʘʩʢʘʜʘè, ʙʝʣʢʠ ʦʙʨʘʟʫʶʪ ʜʠʤʝʨʳ, ʧʨʠʩʦʝʜʠʥʷʶʱʠʝʩʷ ʢ ɼʅʂ, ʠ 

ʜʘʣʝʝ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʢʘʢ ʪʨʘʥʩʢʨʠʧʮʠʦʥʥʦʡ ʬʘʢʪʦʨ [1, c. 731].  

ʂʘʢ ʚ ʟʜʦʨʦʚʦʡ, ʪʘʢ ʠ ʚ ʧʦʨʘʞʝʥʥʦʡ ʢʣʝʪʢʝ ʝʩʪʴ ʤʥʦʞʝʩʪʚʦ ʧʫʪʝʡ ʧʝʨʝʥʦʩʘ 

ʩʠʛʥʘʣʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʪʣʠʯʘʪʴʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʚʝʱʝʩʪʚʘʤʠ, ʚʦʚʣʝʯʝʥʥʳʤʠ ʚ 

ʧʨʦʮʝʩʩ, ʢʦʣʠʯʝʩʪʚʦʤ ʵʪʘʧʦʚ, ʧʨʦʠʩʭʦʜʷʱʠʤʠ ʨʝʘʢʮʠʷʤʠ ʠ ʜʨʫʛʠʤʠ 

ʬʘʢʪʦʨʘʤʠ.  

ʄʝʭʘʥʠʟʤ ʧʝʨʝʜʘʯʠ ʤʠʪʦʛʝʥʥʦʛʦ ʩʠʛʥʘʣʘ ʚ ʢʣʝʪʢʝ ʟʣʦʢʘʯʝʩʪʚʝʥʥʦʡ 

ʦʧʫʭʦʣʠ ʦʯʝʥʴ ʩʣʦʞʝʥ, ʥʦ ʝʛʦ ʧʦʥʠʤʘʥʠʝ ʢʨʘʡʥʝ ʥʝʦʙʭʦʜʠʤʦ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ 

ʠʟʫʯʝʥʠʷ ʟʘʙʦʣʝʚʘʥʠʷ. ʉ ʧʦʥʠʤʘʥʠʝʤ ʵʪʠʭ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʦʩʥʦʚ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʦʨʘʞʝʥʥʦʡ ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʤ ʧʨʦʮʝʩʩʦʤ ʢʣʝʪʢʠ ʯʝʣʦʚʝʢ 

ʩʤʦʞʝʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʨʦʜʚʠʥʫʪʴʩʷ ʚ ʙʦʨʴʙʝ ʩ ʥʠʤ: ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʥʦʚʳʝ, ʙʦʣʝʝ 

ʵʬʬʝʢʪʠʚʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʧʨʝʧʘʨʘʪʳ, ʧʨʘʚʠʣʴʥʦ ʧʦʜʙʠʨʘʪʴ ʢʫʨʩ ʣʝʯʝʥʠʷ ʠ 

ʠʟʙʘʚʣʷʪʴʩʷ ʦʪ ʪʷʞʝʣʦʛʦ ʟʘʙʦʣʝʚʘʥʠʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ.  
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ɻʆʃʆɺʂɸ ʕʅɼʆʇʈʆʊɽɿɸ ʊɸɿʆɹɽɼʈɽʅʅʆɻʆ ʉʋʉʊɸɺɸ 

ʄʘʤʦʥʪʦʚ ɻʣʝʙ ɸʥʜʨʝʝʚʠʯ 

ʩʪʫʜʝʥʪ, ʂʘʟʘʥʩʢʠʡ (ʇʨʠʚʦʣʞʩʢʠʡ) ʬʝʜʝʨʘʣʴʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, 
ʈʌ, ʈʝʩʧʫʙʣʠʢʘ ʊʘʪʘʨʩʪʘʥ, ʛ. ʂʘʟʘʥʴ 

 

ɺʚʝʜʝʥʠʝ 

ʉʝʛʦʜʥʷ ʚ ʤʠʨʝ ʧʨʦʠʩʭʦʜʠʪ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʝ ʩʪʘʨʝʥʠʝ ʥʘʩʝʣʝʥʠʷ. ʉ 1950 

ʛʦʜʘ, ʢʦʣʠʯʝʩʪʚʦ ʧʦʞʠʣʳʭ ʣʶʜʝʡ ʫʚʝʣʠʯʠʣʦʩʴ ʚ 3,5 ʨʘʟʘ, ʯʪʦ, ʢʘʢ ʠʟʚʝʩʪʥʦ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ, ʦʙ ʫʣʫʯʰʝʥʠʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʥʘ ʥʘʰʝʡ ʧʣʘʥʝʪʝ, ʥʦ ʪʘʢʞʝ 

ʛʦʚʦʨʠʪ ʥʘʤ ʦ ʜʨʫʛʠʭ ʧʨʦʙʣʝʤʘʭ ï ʧʨʦʙʣʝʤʘʭ, ʢʦʪʦʨʳʝ ʧʨʠʭʦʜʷʪ ʚʤʝʩʪʝ ʩ 

ʝʩʪʝʩʪʚʝʥʥʳʤ ʩʪʘʨʝʥʠʝʤ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ. ʇʨʠ ʤʠʥʠʤʘʣʴʥʦʡ ʞʠʟʥʝʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʧʨʦʷʚʣʝʥʠʷʭ ʜʠʘʙʝʪʘ, ʩʝʨʜʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ, ʦʩʪʝʦʧʦʨʦʟʝ 

ʧʝʨʝʣʦʤʳ ʧʨʦʢʩʠʤʘʣʴʥʦʛʦ ʦʪʜʝʣʘ ʙʝʜʨʝʥʥʦʡ ʢʦʩʪʠ ʣʝʯʠʪʴ ʢʦʥʩʝʨʚʘʪʠʚʥʳʤʠ 

ʤʝʪʦʜʘʤʠ ʩʪʘʥʦʚʠʪʩʷ ʥʝʵʬʬʝʢʪʠʚʥʦ. ʄʠʨʦʚʘʷ ʧʨʘʢʪʠʢʘ ʜʦʢʘʟʘʣʘ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʧʝʨʘʮʠʠ 

ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ ʩ ʣʝʛʢʦʩʪʴʶ ʚʳʧʦʣʥʷʶʪʩʷ ʚʦ ʚʩʝʤ 

ʤʠʨʝ, ʘ ʧʦ ʟʘʤʝʥʝ ʛʦʣʦʚʢʠ ʙʝʜʨʘ (ʦʜʥʦʧʦʣʶʩʥʦʝ ʵʥʜʦʧʨʦʪʝʟʠʨʦʚʘʥʠʝ) ʤʦʛʫʪ 

ʧʨʦʚʝʩʪʠ ʠ ʚ ʨʘʡʦʥʥʳʭ ʙʦʣʴʥʠʮʘʭ. 

ʇʨʦʙʣʝʤʳ ʚ ʪʘʢʠʭ ʦʧʝʨʘʮʠʷʭ ʩʦʩʪʘʚʣʷʶʪ ʥʝ ʩʘʤʠ ʦʧʝʨʘʮʠʠ, ʘ ʵʥʜʦʧʨʦʪʝʟ. 

ʕʥʜʦʧʨʦʪʝʟ ʜʦʣʞʝʥ ʧʦʣʥʦʩʪʴʶ ʩʠʤʫʣʠʨʦʚʘʪʴ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʘʤʦʛʦ ʭʨʷʱʘ ʠ 

ʢʦʩʪʠ ʚ ʮʝʣʦʤ, ʥʝ ʚʳʟʳʚʘʪʴ ʦʪʪʦʨʞʝʥʠʝ ʦʨʛʘʥʠʟʤʘ, ʘ ʪʘʢʞʝ ʥʝ ʥʘʨʫʰʘʪʴ 

ʙʠʦʧʦʣʝ, ʠ ʩʘʤ ʥʝ ʨʘʟʨʫʰʘʪʴʩʷ ʩʦ ʚʨʝʤʝʥʝʤ. ʇʨʦʠʟʚʦʜʩʪʚʦ ʪʘʢʠʭ ʠʟʜʝʣʠʡ 

ʩʣʦʞʥʦ ʩ ʠʥʞʝʥʝʨʥʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ. ɻʦʣʦʚʢʘ ʠʟʜʝʣʠʷ, ʠʟʛʦʪʦʚʣʝʥʥʘʷ ʠʟ 

ʙʠʦʩʦʚʤʝʩʪʠʤʦʛʦ ʤʝʪʘʣʣʘ ʠʣʠ ʧʦʣʠʤʝʨʘ, ʠʤʝʝʪ ʰʘʨʦʦʙʨʘʟʥʫʶ ʬʦʨʤʫ ʩ 

ʜʠʘʤʝʪʨʦʤ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʦʧʝʨʝʯʥʦʤʫ ʨʘʟʤʝʨʫ ʚʝʨʪʣʫʞʥʦʡ ʚʧʘʜʠʥʳ, 

ʦʙʳʯʥʦ ʦʥʘ ʥʝ ʩʦʨʘʟʤʝʨʥʘ ʩ ʭʨʷʱʝʚʳʤ ʜʥʦʤ ʚʝʨʪʣʫʞʥʦʡ ʚʧʘʜʠʥʳ, ʬʦʨʤʘ 

ʢʦʪʦʨʦʡ ʧʨʦʠʟʚʦʣʴʥʘ ʠ ʠʥʜʠʚʠʜʫʘʣʴʥʘ ʜʣʷ ʢʘʞʜʦʛʦ ʯʝʣʦʚʝʢʘ. ʃʦʛʠʯʥʦ, ʯʪʦ ʚ 

ʤʝʩʪʘʭ ʢʘʩʘʥʠʷ ʵʣʘʩʪʠʯʥʦʛʦ ʭʨʷʱʘ ʠ ʞʝʩʪʢʦʡ ʛʦʣʦʚʢʠ ʚʦʟʥʠʢʘʶʪ ʟʥʘʯʠʪʝʣʴʥʳʝ 

ʢʦʥʪʘʢʪʥʳʝ ʥʘʧʨʷʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʪʨʘʚʤʠʨʫʶʪ ʭʨʷʱ, ʨʘʟʨʫʰʘʶʪ ʝʛʦ 

ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ, ʧʨʠʚʦʜʷ ʯʝʨʝʟ 5ï10 ʣʝʪ ʢ ʭʦʥʜʨʦʣʠʟʫ ʠ ʜʘʞʝ ʧʨʦʪʨʫʟʠʠ 

ʚʝʨʪʣʫʞʥʦʡ ʚʧʘʜʠʥʳ. 
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ɿʘʜʘʯʠ ʦʩʥʦʚʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʪʦʡ ʦʙʣʘʩʪʠ ʩʦʩʪʦʷʪ ʚ ʥʘʭʦʞʜʝʥʠʠ 

ʤʝʜʠʢʦ-ʪʝʭʥʠʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʩʜʝʣʘʣʠ ʙʳ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʛʦʣʦʚʢʠ ʦʜʥʦʧʦʣʶʩʥʦʛʦ ʵʥʜʦʧʨʦʪʝʟʘ ʙʣʠʟʢʠʤʠ ʢ ʩʚʦʡʩʪʚʘʤ ʭʨʷʱʘ ʩʫʩʪʘʚʘ. ʏʪʦ 

ʧʦʟʚʦʣʠʪ ʚʦʟʦʙʥʦʚʠʪʴ ʚ ʚʦʩʩʪʘʥʦʚʣʝʥʥʦʤ ʩʫʩʪʘʚʝ ʝʩʪʝʩʪʚʝʥʥʳʝ ʤʝʭʘʥʠʟʤʳ 

ʪʨʝʥʠʷ ʠ ʩʤʘʟʢʠ, ʩʚʦʡʩʪʚʝʥʥʳʝ ʩʠʥʦʚʠʘʣʴʥʦʤʫ ʩʫʩʪʘʚʫ. 

ʍʨʷʱ ʩʠʥʦʚʠʘʣʴʥʦʛʦ ʩʫʩʪʘʚʘ 

ʍʨʷʱ ï ʪʚʝʨʜʦʝ ʪʝʣʦ, ʩʥʘʙʞʝʥʥʦʝ ʤʠʢʨʦʧʦʨʘʤʠ, ʢʦʪʦʨʳʝ ʟʘʧʦʣʥʝʥʳ 

ʩʤʘʟʦʯʥʦʡ ʞʠʜʢʦʩʪʴʶ(ʉɾ). ɺ ʟʜʦʨʦʚʳʭ ʩʫʩʪʘʚʘʭ ʟʘʟʦʨ ʤʝʞʜʫ ʭʨʷʱʘʤʠ 

ʟʘʧʦʣʥʝʥ ʩʤʘʟʦʯʥʦʡ ʧʣʝʥʢʦʡ. ʉʤʘʟʦʯʥʘʷ ʞʠʜʢʦʩʪʴ ʚʳʜʘʚʣʠʚʘʝʪʩʷ ʧʨʠ 

ʤʝʭʘʥʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ ʠʟ ʤʠʢʨʦʧʦʨ ʭʨʷʱʘ ʚ ʤʝʩʪʘʭ, ʠʩʧʳʪʳʚʘʶʱʠʭ 

ʥʘʠʙʦʣʴʰʠʝ ʥʘʛʨʫʟʢʠ. 

ʏʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʟʜʦʨʦʚʦʤ ʩʫʩʪʘʚʝ? ɺ ʟʜʦʨʦʚʦʤ ʩʫʩʪʘʚʝ ʚʩʝʛʜʘ 

ʨʝʘʣʠʟʫʝʪʩʷ ʛʨʘʥʠʯʥʘʷ ʩʤʘʟʢʘ, ʦʙʨʘʟʫʝʤʘʷ ʩʣʦʝʤ ʧʦʨʷʜʢʘ 10 ʥʤ 

ʘʜʩʦʨʙʠʨʦʚʘʥʥʳʭ ʤʦʣʝʢʫʣ ʉɾ. ʕʪʦʪ ʩʣʦʡ ʦʙʨʘʟʦʚʘʥ ʬʦʩʬʘʪʠʜʦʣʭʦʣʠʥʘʤʠ. 

ɸʜʩʦʨʙʮʠʦʥʥʳʡ ʩʤʘʟʦʯʥʳʡ ʩʣʦʡ ʉɾ ʦʙʝʩʧʝʯʠʚʘʝʪ ʘʥʪʠʬʨʠʢʮʠʦʥʥʦʩʪʴ 

ʩʫʩʪʘʚʦʚ (ʘʥʪʠʬʨʠʢʮʠʦʥʥʳʝ ʤʘʪʝʨʠʘʣʳ - ʤʘʪʝʨʠʘʣʳ ʩ ʤʘʣʝʥʴʢʠʤ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʪʨʝʥʠʷ). 

ɾʝʩʪʢʘʷ ʛʦʣʦʚʢʘ ʵʥʜʦʧʨʦʪʝʟʘ ʨʘʙʦʪʘʝʪ ʚ ʧʘʨʝ ʩ ʣʝʛʢʦ ʜʝʬʦʨʤʠʨʫʝʤʳʤ 

ʭʨʷʱʦʤ ʠ, ʠʟ-ʟʘ ʪʨʝʥʠʷ ʤʝʞʜʫ ʥʠʤʠ, ʨʘʟʨʫʰʘʝʪ ʝʛʦ. ɼʣʷ ʨʝʰʝʥʠʷ ʙʳʣʦ 

ʨʘʟʨʘʙʦʪʘʥʳ ʩʧʝʮʠʘʣʴʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ï ʭʦʥʜʨʦʧʨʦʪʝʢʪʦʨʳ, 

ʢʦʪʦʨʳʝ ʟʘʤʝʜʣʷʶʪ ʜʝʛʝʥʝʨʘʮʠʶ ʩʫʩʪʘʚʥʦʛʦ ʭʨʷʱʘ ʠ ʧʦʚʳʰʘʶʪ 

ʘʥʪʠʬʨʠʢʮʠʦʥʥʦʩʪʴ.  

ʌʦʨʤʠʨʦʚʘʥʠʝ ʧʦʣʠʤʝʨʥʦʡ ʛʦʣʦʚʢʠ ʩ ʠʩʢʫʩʩʪʚʝʥʥʳʤ ʭʨʷʱʦʤ 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʛʦʣʦʚʢʫ ʵʥʜʦʧʨʦʪʝʟʘ ʩʣʝʜʫʝʪ ʠʟʛʦʪʦʚʠʪʴ ʠʟ ʧʦʣʠʤʝʨʘ, 

ʧʦʪʦʤʫ ʯʪʦ ʦʥ ʧʦ ʩʪʨʫʢʪʫʨʝ ʥʘʧʦʤʠʥʘʝʪ ʩʘʤ ʭʨʷʱ. ʉʝʛʦʜʥʷ, ʜʣʷ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʵʥʜʦʧʨʦʪʝʟʦʚ ʠʩʧʦʣʴʟʫʶʪ ʩʚʝʭʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʡ ʧʦʣʠʵʪʠʣʝʥ (ʉɺʄʇʕ). 

ʇʦʤʠʤʦ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʠ, ʥʝ ʠʟʤʝʥʯʠʚʦʩʪʠ ʧʦʜ ʥʘʛʨʫʟʢʘʤʠ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʪʨʝʥʠʷ, ʢ ʧʨʝʠʤʫʱʝʩʪʚʘʤ ʤʘʪʝʨʠʘʣʘ ʦʪʥʦʩʷʪ ʠ ʙʠʦʣʦʛʠʯʝʩʢʫʶ ʠʥʝʨʪʥʦʩʪʴ, ʘ 

ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʝʨʠʣʠʟʘʮʠʠ ʚʳʧʦʣʥʝʥʥʳʭ ʠʟ ʥʝʛʦ ʜʝʪʘʣʝʡ ʠʦʥʠʟʠʨʫʶʱʠʤ 

ʠʟʣʫʯʝʥʠʝʤ ʩ ʜʦʟʦʡ 2.5*10-3 ʨʘʜ.  
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ʌʦʨʤʠʨʦʚʘʥʠʝ ʤʠʢʨʦʧʦʨʠʩʪʦʛʦ ʩʣʦʷ ʥʘ ʧʦʣʠʤʝʨʥʳʭ ʛʦʣʦʚʢʘʭ ʵʥʜʦʨʦʪʝʟʦʚ 

ʦʩʥʦʚʘʥʘ ʥʘ ʬʘʟʦʚʳʭ ʧʨʝʚʨʘʱʝʥʠʷʭ çʧʦʣʠʤʝʨ-ʧʣʘʩʪʠʬʠʢʘʪʦʨè, ʧʨʠʚʦʜʷʱʠʭ ʢ 

ʦʙʨʘʟʦʚʘʥʠʶ ʩʪʫʜʥʝʡ ʚʳʩʦʢʦʤʦʣʝʢʫʣʷʨʥʳʭ ʩʦʝʜʠʥʝʥʠʡ. ɺ ʧʨʦʮʝʩʩʝ 

ʪʝʨʤʦʦʙʨʘʙʦʪʢʠ ʧʣʘʩʪʠʬʠʢʘʪʦʨ ʜʠʬʬʫʥʜʠʨʫʝʪ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ ʛʦʣʦʚʢʠ, 

ʧʝʨʝʭʦʜʷʱʠʭ ʚ ʩʦʩʪʦʷʥʠʝ ʢʦʣʣʦʠʜʥʦʛʦ ʨʘʩʪʚʦʨʘ. ʇʨʠ ʦʪʩʪʘʚʘʥʠʠ ʨʘʟʜʝʣʝʥʠʷ 

ʬʘʟ ʥʝ ʧʨʦʠʩʭʦʜʠʪ ʚ ʩʠʣʫ ʚʳʩʦʢʦʡ ʚʷʟʢʦʩʪʠ ʢʦʣʣʦʠʜʥʦʛʦ ʨʘʩʪʚʦʨʘ. ʌʘʟʘ ʩ 

ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʧʦʣʠʤʝʨʘ ʦʙʨʘʟʫʝʪ ʧʦʨʠʩʪʫʶ ʩʪʨʫʢʪʫʨʫ, ʘ ʩ ʥʠʟʢʦʡ 

ʦʢʘʟʳʚʘʝʪʩʷ ʠʤʤʦʙʠʣʠʟʦʚʘʥʥʦʡ ʚ ʧʦʨʘʭ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ ʚ ʧʦʨʠʩʪʦʡ ʩʪʨʫʢʪʫʨʝ 

ʦʙʨʘʟʫʶʪʩʷ ʩʦʦʙʱʘʶʱʠʝʩʷ ʢʘʧʠʣʣʷʨʳ ʩ ʜʠʘʤʝʪʨʦʤ ʚ 1ï10 ʤʢʤ, ʯʪʦ ʚ ʯʘʩʪʥʦʩʪʠ 

ʠʤʠʪʠʨʫʝʪ ʩʪʨʫʢʪʫʨʫ ʟʜʦʨʦʚʦʛʦ ʭʨʷʱʘ. 

ʇʦʨʳ ʥʝʦʙʭʦʜʠʤʦ ʟʘʧʦʣʥʠʪʴ ʩʧʝʮʠʘʣʴʥʳʤ ʨʘʩʪʚʦʨʦʤ, ʠʤʠʪʠʨʫʶʱʠʤ ʉɾ. 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʦ ʤʠʢʨʦʧʦʨʠʩʪʫʶ ʩʪʨʫʢʪʫʨʫ ʥʝʦʙʭʦʜʠʤʦ ʦʙʨʘʙʦʪʘʪʴ 

ʥʠʟʢʦʪʝʤʧʝʨʘʪʫʨʥʦʡ ʧʣʘʟʤʦʡ 

ʚʳʩʦʢʦʯʘʩʪʦʪʥʦʛʦ ʨʘʟʨʷʜʘ ʩ ʯʘʩʪʦʪʦʡ 40 ʢɻʮ ʩ ʜʘʚʣʝʥʠʝʤ ʚ 1 ʇʘ, ʜʣʷ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʘʧʦʣʥʝʥʠʷ ʧʦʨ ʨʘʩʪʚʦʨʦʤ. ʈʘʩʪʚʦʨ 

ʜʣʷ ʧʦʨ ʩʦʟʜʘʝʪʩʷ ʠʟ ʚʦʜʥʦʛʦ ʨʘʩʪʚʦʨʘ ʙʠʦʩʦʚʤʝʩʪʠʤʦʛʦ ʧʦʣʠʤʝʨʘ ʠ 

ʧʦʣʠʚʠʥʠʣʦʚʦʛʦ ʩʧʠʨʪʘ.  

ɿʘʢʣʶʯʝʥʠʝ 

ʈʘʩʩʤʦʪʨʝʥʥʳʡ ʚʠʜ ʛʦʣʦʚʢʠ ʧʦʣʦʞʝʥ ʚ ʦʩʥʦʚʫ ʢʦʥʩʪʨʫʢʮʠʠ 

ʦʜʥʦʧʦʣʶʩʥʦʛʦ ʵʥʜʦʧʨʦʪʝʟʘ ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ. ɾʝʣʘʪʝʣʴʥʦ, ʯʪʦʙʳ 

ʵʥʜʦʧʨʦʪʝʟ ʩ ʪʘʢʠʤ ʪʠʧʦʤ ʛʦʣʦʚʢʠ ʙʳʣ ʧʨʠʥʷʪ ʚ ʢʣʠʥʠʢʘʭ ʈʦʩʩʠʠ ʢʘʢ ʩʨʝʜʩʪʚʦ 

ʭʠʨʫʨʛʠʯʝʩʢʦʡ ʨʝʘʙʠʣʠʪʘʮʠʠ ʧʦʞʠʣʳʭ ʧʘʮʠʝʥʪʦʚ ʩ ʪʨʘʚʤʘʤʠ ʦʪ ʨʘʟʨʫʰʝʥʠʷ 

ʪʘʟʦʙʝʜʨʝʥʥʦʛʦ ʩʫʩʪʘʚʘ. ʕʥʜʦʧʨʦʪʝʟ ʩ ʪʘʢʠʤ ʪʠʧʦʤ ʛʦʣʦʚʢʠ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴ ʥʝ 

ʪʦʣʴʢʦ ʤʝʭʘʥʠʯʝʩʢʠʝ ʬʫʥʢʮʠʠ, ʥʦ ʠ ʧʦʟʚʦʣʠʪ ʚʦʩʩʪʘʥʦʚʠʪʴ ʤʝʭʘʥʠʟʤʳ ʩʤʘʟʢʠ 

ʩʫʩʪʘʚʘ, ʪʘʢ ʢʘʢ ʵʪʦ ʧʨʦʠʩʭʦʜʠʪ ʚ ʟʜʦʨʦʚʦʤ ʩʫʩʪʘʚʝ.  
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ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, ʢʘʥʜ. ʧʩʠʭʦʣ. ʥʘʫʢ, ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ, 
 ʂʫʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ,  

ʈʌ, ʛ.ʂʫʨʩʢ 

 

ɻʦʤʝʦʧʘʪʠʷ (ʛʨʝʯ, homoios ʧʦʜʦʙʥʳʡ + pathos ʩʪʨʘʜʘʥʠʝ, ʙʦʣʝʟʥʴ) ï 

ʤʝʜʠʮʠʥʩʢʘʷ ʜʦʢʪʨʠʥʘ, ʫʙʝʞʜʘʶʱʘʷ, ʯʪʦ ʙʦʣʝʟʥʠ ʤʦʞʥʦ ʣʝʯʠʪʴ 

ʤʠʥʠʤʘʣʴʥʳʤʠ ʜʦʟʘʤʠ ʪʝʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ ʚʳʟʳʚʘʶʪ 

ʩʠʤʧʪʦʤʳ, ʘʥʘʣʦʛʠʯʥʳʝ ʧʨʠʟʥʘʢʘʤ ʜʘʥʥʦʡ ʙʦʣʝʟʥʠ. ʉʯʠʪʘʝʪʩʷ, ʯʪʦ ʚʚʝʜʝʥʠʝ 

ʪʘʢʠʭ ʚʝʱʝʩʪʚ ʘʢʪʠʚʠʨʫʝʪ ʟʘʱʠʪʥʳʝ ʩʠʣʳ ʦʨʛʘʥʠʟʤʘ, ʪʝʤ ʩʘʤʳʤ ʧʦʤʦʛʘʷ ʝʤʫ 

ʩʧʨʘʚʠʪʴʩʷ ʩ ʙʦʣʝʟʥʴʶ. ʇʝʨʚʳʤ ʠ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʤ ʚ ʛʦʤʝʦʧʘʪʠʠ ʩʪʘʣ 

ʧʨʠʥʮʠʧ Similiasimilibuscurantur ï çʧʦʜʦʙʥʦʝ ʠʟʣʝʯʠʚʘʝʪʩʷ ʧʦʜʦʙʥʳʤè. ɺʪʦʨʳʤ 

ʧʨʠʥʮʠʧʦʤ ʷʚʣʷʝʪʩʷ ʧʨʠʥʮʠʧ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʯʨʝʟʚʳʯʘʡʥʦ ʤʘʣʳʭ ʜʦʟ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʶʪ ʧʫʪʝʤ ʤʥʦʛʦʢʨʘʪʥʦʛʦ ʨʘʟʚʝʜʝʥʠʷ, ʘ 

ʪʨʝʪʴʠʤ-ʧʨʠʥʮʠʧ ʧʨʦʚʝʨʢʠ ʠʭ ʜʝʡʩʪʚʠʷ ʥʘ ʟʜʦʨʦʚʳʭ ʣʶʜʷʭ. ʇʨʠ ʵʪʦʤ 

ʫʯʠʪʳʚʘʶʪʩʷ ʚʩʝ ʥʘʩʣʝʜʩʪʚʝʥʥʦ-ʢʦʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʠ ʧʩʠʭʠʯʝʩʢʠʝ 

ʦʩʦʙʝʥʥʦʩʪʠ ʯʝʣʦʚʝʢʘ [3]. 

ʋʯʝʥʠʝ ʦ ʛʦʤʝʦʧʘʪʠʠ ʙʳʣʦ ʦʩʥʦʚʘʥʦ ʥʝʤʝʮʢʠʤ ʚʨʘʯʦʤ ɻʘʥʝʤʘʥʥʦʤ 

(S.Hahnemann) ʥʘ ʛʨʘʥʠʮʝ 18ï19 ʚʚ. ʄʝʜʠʮʠʥʘ ʵʪʦʛʦ ʚʨʝʤʝʥʠ ʠʟʚʝʩʪʥʘ 

ʦʛʨʘʥʠʯʝʥʥʦʩʪʴʶ ʠ ʧʨʦʪʠʚʦʨʝʯʠʚʦʩʪʴʶ ʩʚʦʠʭ ʤʝʪʦʜʦʚ. ʐʠʨʦʢʦ ʧʨʠʤʝʥʷʣʦʩʴ 

ʣʝʯʝʥʠʝ ʙʦʣʴʰʠʤʠ ʜʦʟʘʤʠ ʣʝʢʘʨʩʪʚ, ʦʩʥʦʚʘʥʥʦʝ ʥʘ ʧʨʠʥʮʠʧʝ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʢʨʦʚʦʧʫʩʢʘʥʠʷ, ʥʝʨʝʜʢʦ ʚʣʝʢʫʱʠʝ ʟʘ ʩʦʙʦʡ 

ʪʨʘʛʠʯʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ. ɺʨʘʯʝʙʥʳʝ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʟʘʯʘʩʪʫʶ ʦʩʣʦʞʥʷʣʠ 

ʪʝʯʝʥʠʝ ʙʦʣʝʟʥʠ, ʥʝ ʥʝʩʷ ʦʱʫʪʠʤʦʡ ʧʦʣʴʟʳ. ʈʘʟʫʚʝʨʠʚʰʠʩʴ ʚ ʚʦʟʤʦʞʥʦʩʪʷʭ 



 

61 

 

ʧʦʜʦʙʥʦʛʦ ʣʝʯʝʥʠʷ, ɻʘʥʝʤʘʥ ʦʩʪʘʚʠʣ ʚʨʘʯʝʙʥʫʶ ʧʨʘʢʪʠʢʫ. ɽʛʦ ʮʝʣʴʶ ʩʪʘʣʦ 

ʠʟʫʯʝʥʠʝ ʠʩʪʦʯʥʠʢʦʚ ʜʨʝʚʥʝʡ ʤʝʜʠʮʠʥʳ, ʥʘ ʦʩʥʦʚʝ ʢʦʪʦʨʳʭ ʙʳʣ ʩʦʟʜʘʥ 

ʢʣʘʩʩʠʯʝʩʢʠʡ ʪʨʫʜ ʛʦʤʝʦʧʘʪʠʠ çʆʨʛʘʥʦʥ ʚʨʘʯʝʙʥʦʛʦ ʠʩʢʫʩʩʪʚʘè. ɺʧʦʩʣʝʜʩʪʚʠʝ, 

ʧʨʦʪʠʚʦʧʦʩʪʘʚʠʚ ʛʦʤʝʦʧʘʪʠʶ ʦʩʥʦʚʥʳʤ ʧʦʜʭʦʜʘʤ ʢʣʘʩʩʠʯʝʩʢʦʡ ʣʝʯʝʙʥʦʡ 

ʤʝʜʠʮʠʥʳ, ʙʘʟʠʨʦʚʘʚʰʝʡʩʷ ʥʘ ʧʨʠʥʮʠʧʝ çʣʝʯʝʥʠʝ ʧʨʦʪʠʚʦʧʦʣʦʞʥʳʤè, 

ɻʘʥʝʤʘʥʥ ʦʙʲʝʜʠʥʠʣ ʠʭ ʪʝʨʤʠʥʦʤ çʘʣʣʦʧʘʪʠʷè(ʦʪ ʛʨʝʯʝʩʢʦʛʦ allos ï ʠʥʦʡ, 

pathos ï ʙʦʣʝʟʥʴ) [6]. 

ʆʩʥʦʚʦʡ ʛʦʤʝʦʧʘʪʠʯʝʩʢʦʡ ʬʘʨʤʘʢʦʣʦʛʠʠ ʷʚʣʷʝʪʩʷ ñMateriamedicaò ï 

ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʧʨʠʤʝʥʷʶʱʠʭʩʷ ʚ ʛʦʤʝʦʧʘʪʠʠ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʚʝʱʝʩʪʚ ʩ 

ʦʧʠʩʘʥʠʝʤ ʚʳʟʳʚʘʝʤʳʭ ʠʤʠ ʩʠʤʧʪʦʤʦʚ ʠ ʫʢʘʟʘʥʠʝʤ ʢʦʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʛʦ 

ʪʠʧʘ, ʢʦʪʦʨʳʡ ʥʘʠʙʦʣʝʝ ʚʦʩʧʨʠʠʤʯʠʚ ʢ ʜʘʥʥʦʤʫ ʣʝʢʘʨʩʪʚʫ. ɿʘʜʘʯʘ ʚʨʘʯʘ-

ʛʦʤʝʦʧʘʪʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʜʙʦʨʝ ʥʘʠʙʦʣʝʝ ʧʦʜʭʦʜʷʱʝʛʦ ʠʥʜʠʚʠʜʫʘʣʴʥʦʤʫ 

ʙʦʣʴʥʦʤʫ ʣʝʢʘʨʩʪʚʘ ʠ ʦʧʨʝʜʝʣʝʥʥʦʤ ʝʛʦ ʨʘʟʚʝʜʝʥʠʠ. ʆʩʥʦʚʘʥʠʝʤ ʜʣʷ 

ʛʦʤʝʦʧʘʪʠʯʝʩʢʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʩʠʤʧʪʦʤʦʚ ʧʘʮʠʝʥʪʘ, 

ʥʘʙʣʶʜʘʝʤʳʭ ʠ ʠʩʪʦʣʢʦʚʘʥʥʳʭ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʛʦʤʝʦʧʘʪʘ [5]. 

ɻʦʤʝʦʧʘʪʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʣʷ ʣʝʯʝʥʠʷ ʨʷʜʘ ʙʦʣʝʟʥʝʡ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʦʚ ʠ 

ʩʠʩʪʝʤ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʙʣʘʛʦʧʨʠʷʪʥʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ 

ʩʪʘʥʦʚʠʪʩʷ ʧʨʠʯʠʥʦʡ ʪʦʛʦ, ʯʪʦ ʙʦʣʴʰʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʘʶʪ 

ʟʘʙʦʣʝʚʘʥʠʷ ʜʳʭʘʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʅʘʠʙʦʣʝʝ ʯʘʩʪʦ ʚʩʪʨʝʯʘʝʪʩʷ ʙʨʦʥʭʠʘʣʴʥʘʷ 

ʘʩʪʤʘ, ʢʦʪʦʨʘʷ ʤʦʞʝʪ ʧʨʦʷʚʠʪʴ ʩʚʦʝ ʥʝʛʘʪʠʚʥʦʝ ʜʝʡʩʪʚʠʝ ʚ ʣʶʙʦʤ ʚʦʟʨʘʩʪʝ. 

ɹʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ ï ʵʪʦ ʟʘʙʦʣʝʚʘʥʠʝ ʭʨʦʥʠʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ ʩ ʪʝʯʝʥʠʝʤ 

ʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʚʝʨʭʥʠʭ ʜʳʭʘʪʝʣʴʥʳʭ ʧʫʪʷʭ. ɺ ʩʚʷʟʠ ʩ ʦʪʝʢʦʤ 

ʩʣʠʟʠʩʪʦʡ ʙʨʦʥʭʦʚ ʧʨʦʠʩʭʦʜʠʪ ʙʨʦʥʭʦʩʧʘʟʤ ʠ ʫʜʫʰʴʝ, ʜʳʭʘʥʠʝ ʯʝʣʦʚʝʢʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʟʘʪʨʫʜʥʷʝʪʩʷ, ʦʩʦʙʝʥʥʦ ʥʘ ʚʳʜʦʭʝ. ʇʨʠʯʠʥʳ ʟʘʙʦʣʝʚʘʥʠʷ ʢʨʦʶʪʩʷ 

ʚ ʨʝʘʢʮʠʠ ʦʨʛʘʥʠʟʤʘ ʥʘ ʨʘʟʣʠʯʥʳʝ ʨʘʟʜʨʘʞʠʪʝʣʠ. ʈʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ ʚ ʤʠʨʝ 

ʩʦʩʪʘʚʣʷʝʪ 4ï10% ʧʦ ʨʘʟʥʳʤ ʠʩʪʦʯʥʠʢʘʤ. 1 ʠʟ 250 ʩʤʝʨʪʝʡ ʚ ʤʠʨʝ ʷʚʣʷʝʪʩʷ 

ʩʣʝʜʩʪʚʠʝʤ ʘʩʪʤʳ. ʇʦʚʳʰʝʥʠʝ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʘʩʪʤʦʡ ʩʯʠʪʘʶʪ ʩʚʷʟʘʥʥʳʤ ʩ 

ʥʘʨʘʩʪʘʶʱʠʤ ʟʘʛʨʷʟʥʝʥʠʝʤ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʚʥʝʜʨʝʥʠʝʤ ʚ ʞʠʟʥʴ ʯʝʣʦʚʝʢʘ 

ʙʦʣʴʰʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚʝʱʝʩʪʚ ʭʠʤʠʯʝʩʢʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ: ʩʨʝʜʩʪʚ ʧʦ ʫʭʦʜʫ 

ʟʘ ʜʦʤʦʤ ʠ ʪʝʣʦʤ, ʧʠʱʝʚʳʭ ʢʨʘʩʠʪʝʣʝʡ, ʘʨʦʤʘʪʠʟʘʪʦʨʦʚ, ʢʦʥʩʝʨʚʘʥʪʦʚ. 
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ʇʨʝʜʨʘʩʧʦʣʘʛʘʶʱʠʤʠ ʬʘʢʪʦʨʘʤʠ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ ʪʘʢʞʝ 

ʩʯʠʪʘʶʪ ʦʪʷʛʦʱʝʥʥʫʶ ʥʘʩʣʝʜʩʪʚʝʥʥʦʩʪʴ, ʘʪʦʧʠʯʝʩʢʠʝ ʧʨʦʷʚʣʝʥʠʷ, 

ʛʠʧʝʨʨʝʘʢʪʠʚʥʦʩʪʴ ʙʨʦʥʭʦʚ [2]. ʉʪʘʥʜʘʨʪʳ ʣʝʯʝʥʠʷ, ʢʦʪʦʨʳʤʠ ʧʦʣʴʟʫʝʪʩʷ 

ʢʣʘʩʩʠʯʝʩʢʘʷ ʤʝʜʠʮʠʥʘ, ʚ ʦʩʥʦʚʥʦʤ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʫʩʪʨʘʥʝʥʠʝ ʩʠʤʧʪʦʤʦʚ 

ʙʦʣʝʟʥʠ, ʢʫʧʠʨʦʚʘʥʠʝ ʧʨʠʩʪʫʧʦʚ ʠ ʠʭ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ. ʇʦʣʥʦʛʦ ʠʟʣʝʯʝʥʠʷ ʦʥʠ 

ʥʝ ʦʙʝʩʧʝʯʠʚʘʶʪ, ʠ ʜʘʞʝ ʤʦʛʫʪ ʚʳʟʳʚʘʪʴ ʧʦʙʦʯʥʳʝ ʜʝʡʩʪʚʠʷ, ʧʨʠʚʦʜʷʱʠʝ ʢ 

ʭʨʦʥʠʯʝʩʢʠʤ ʟʘʙʦʣʝʚʘʥʠʷʤ ʧʝʯʝʥʠ ʠ ʧʦʯʝʢ. ʇʦʵʪʦʤʫ ʩʪʘʥʦʚʠʪʩʷ ʥʝʨʝʜʢʠʤ 

ʦʙʨʘʱʝʥʠʝ ʢ ʛʦʤʝʦʧʘʪʠʠ ʢʘʢ ʢ ʚʦʟʤʦʞʥʦʤʫ ʩʨʝʜʩʪʚʫ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ 

ʪʝʨʘʧʠʠ. ɺ ʜʘʥʥʦʡ ʩʪʘʪʴʝ ʤʳ ʧʦʧʳʪʘʣʠʩʴ ʨʘʩʩʤʦʪʨʝʪʴ ʣʝʯʝʥʠʝ ʙʨʦʥʭʠʘʣʴʥʦʡ 

ʘʩʪʤʳ ʤʝʪʦʜʘʤʠ ʢʘʢ ʛʦʤʝʦʧʘʪʠʠ, ʪʘʢ ʠ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʜʠʮʠʥʳ, ʧʨʦʚʝʜʷ ʠʭ 

ʩʨʘʚʥʠʪʝʣʴʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ. 

ɹʨʦʥʭʠʘʣʴʥʘʷ ʘʩʪʤʘ ï ʵʪʦ ʭʨʦʥʠʯʝʩʢʦʝ ʟʘʙʦʣʝʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʷʚʣʷʝʪʩʷ 

ʧʨʠʯʠʥʦʡ ʩʥʠʞʝʥʠʷ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʩʦʢʨʘʱʘʝʪʩʷ ʝʛʦ ʬʠʟʠʯʝʩʢʘʷ ʠ 

ʩʦʮʠʘʣʴʥʘʷ ʘʢʪʠʚʥʦʩʪʴ, ʧʨʠ ʵʪʦʤ ʦʢʘʟʳʚʘʝʪ ʩʚʦʝ ʛʫʙʠʪʝʣʴʥʦʝ ʜʝʡʩʪʚʠʝ ʥʝ 

ʪʦʣʴʢʦ ʥʘ ʦʨʛʘʥʳ ʜʳʭʘʥʠʷ, ʥʦ ʠ ʥʘ ʜʨʫʛʠʝ ʩʠʩʪʝʤʳ. ɿʘʯʘʩʪʫʶ ʣʶʜʠ ʪʝʨʷʶʪ 

ʪʨʫʜʦʩʧʦʩʦʙʥʦʩʪʴ, ʩʪʘʥʦʚʷʪʩʷ ʠʥʚʘʣʠʜʘʤʠ (ʦʪ 5% ʜʦ 12%). ɺ ʪʘʙʣʠʮʝ 1 

ʦʪʦʙʨʘʞʝʥʳ ʠʟʤʝʥʝʥʠʷ ʫʨʦʚʥʷ ʟʘʙʦʣʝʚʘʥʠʷ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ. ɼʘʥʥʘʷ 

ʙʦʣʝʟʥʴ ʩʦʢʨʘʱʘʝʪ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʞʝʥʱʠʥ ʧʨʠʤʝʨʥʦ ʦʥʘ 13,8 ʣʝʪ, 

ʤʫʞʯʠʥ ʥʘ 6,8 ʣʝʪ [9]. ɺ ʪʘʙʣʠʮʝ 2 ʦʪʦʙʨʘʞʝʥʘ ʩʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ʞʠʟʥʠ ʙʦʣʴʥʳʭ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ. 

ɼʣʷ ʣʝʯʝʥʠʷ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʘʢʠʝ ʧʦʜʭʦʜʳ, ʢʘʢ: 

ʛʦʤʝʦʧʘʪʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ; ʧʨʝʧʘʨʘʪʳ ʪʨʘʜʠʮʠʦʥʥʦʡ ʤʝʜʠʮʠʥʳ. 

ʃʝʯʝʥʠʝ, ʙʘʟʠʨʦʚʘʥʥʦʝ ʥʘ ʛʦʤʝʦʧʘʪʠʠ, ʷʚʣʷʝʪʩʷ ʧʦʩʪʝʧʝʥʥʳʤ ʧʨʦʮʝʩʩʦʤ, 

ʩʦʜʝʨʞʘʱʠʤ ʚʩʝ ʥʝʦʙʭʦʜʠʤʳʝ ʧʨʦʮʝʜʫʨʳ ʚ ʧʝʨʠʦʜ ʦʙʦʩʪʨʝʥʠʷ ʩ ʧʦʵʪʘʧʥʳʤ 

ʧʝʨʝʭʦʜʦʤ ʢ ʧʝʨʠʦʜʫ ʨʝʤʠʩʩʠʠ. ʄʝʪʦʜʠʢʘ ʣʝʯʝʥʠʷ ʦʙʫʩʣʘʚʣʠʚʘʝʪʩʷ ʩʪʝʧʝʥʴʶ 

ʪʷʞʝʩʪʠ ʪʝʯʝʥʠʷ ʙʦʣʝʟʥʠ ʠ ʢʣʠʥʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʙʦʣʴʥʦʛʦ. ɺ ʧʝʨʠʦʜ 

ʦʙʦʩʪʨʝʥʠʷ ʚʨʘʯ-ʛʦʤʝʦʧʘʪ ʥʘʟʥʘʯʘʝʪ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʝ ʧʨʝʧʘʨʘʪʳ, ʢʦʪʦʨʳʝ 

ʧʨʝʨʳʚʘʶʪ ʷʚʥʳʝ ʧʨʦʷʚʣʝʥʠʷ ʦʙʩʪʨʫʢʮʠʠ. ʇʦ ʠʩʪʝʯʝʥʠʠ ʦʩʪʨʦʛʦ ʧʝʨʠʦʜʘ 

ʥʘʟʥʘʯʘʶʪ ʵʪʠʦʪʨʦʧʥʳʝ ʠ ʢʦʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʣʝʢʘʨʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ. 
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ʊʘʙʣʠʮʘ 1. 

ʀʟʤʝʥʝʥʠʝ ʫʨʦʚʥʷ ʟʘʙʦʣʝʚʘʝʤʦʩʪʠ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ ʚ ʧʝʨʠʦʜ ʩ 2011 ʧʦ 

2016 ʛʦʜʘ 

ʎʝʣʝʚʳʝ ʠʥʜʠʢʘʪʦʨʳ ʠ ʧʦʢʘʟʘʪʝʣʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

2011 

ʛʦʜ 

2012 

ʛʦʜ 

2013 

ʛʦʜ 

2014 

ʛʦʜ 
2015 ʛʦʜ 

2016 

ʛʦʜ 

ʉʤʝʨʪʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʧʦ ʧʨʠʯʠʥʝ 

ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ ʥʘ 100000 ʥʘʩʝʣʝʥʠʷ 
2,2 2,1 2,0 1,9 1,8 1,74 

 

ʊʘʙʣʠʮʘ 2. 

ʉʨʝʜʥʷʷ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʞʠʟʥʠ ʙʦʣʴʥʳʭ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ: 

ʤʫʞʯʠʥʳ (ʚʦʟʨʘʩʪ) 55,3 55,8 56,3 57,8 58,4 58,8 

ʞʝʥʱʠʥʳ (ʚʦʟʨʘʩʪ) 61 61,5 62,3 63,1 64,8 65,1 

ʇʦʢʘʟʘʪʝʣʠ ʢʘʯʝʩʪʚʘ ʞʠʟʥʠ ʙʦʣʴʥʳʭ 

ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʦʡ (%) 
3,0 7,0 12,0 16,0 20,0 20,9 

 

ʅʝʨʝʜʢʦ ʧʨʠ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʝ ʚʨʘʯ-ʛʦʤʝʦʧʘʪ ʦʩʫʱʝʩʪʚʣʷʝʪ ʪʝʨʘʧʠʶ, 

ʥʘʧʨʘʚʣʝʥʥʫʶ ʥʘ ʢʦʨʨʝʢʮʠʶ ʦʩʥʦʚʥʳʭ ʩʠʥʜʨʦʤʦʚ ʙʦʣʝʟʥʠ. ɼʘʥʥʘʷ ʪʝʨʘʧʠʷ 

ʤʦʞʝʪ ʩʦʩʪʦʷʪʴ ʠʟ ʘʥʘʣʠʟʘ ʧʘʪʦʛʝʥʝʪʠʯʝʩʢʠʭ ʦʪʢʣʦʥʝʥʠʡ ʬʫʥʢʮʠʡ ʞʝʣʫʜʦʯʥʦ-

ʢʠʰʝʯʥʦʛʦ ʪʨʘʢʪʘ, ʢʦʪʦʨʳʝ ʩʧʦʩʦʙʥʳ ʧʨʠʚʝʩʪʠ ʢ ʟʘʪʨʫʜʥʝʥʥʦʩʪʠ ʚʥʝʰʥʝʛʦ 

ʜʳʭʘʥʠʷ, ʨʘʚʥʳʤ ʦʙʨʘʟʦʤ ʠʟʫʯʘʶʪʩʷ ʬʫʥʢʮʠʠ ʧʦʯʝʢ. ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʚ 

ʣʝʯʝʥʠʠ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ ʣʶʙʦʡ ʩʪʝʧʝʥʠ ʠʤʝʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʧʨʦʪʠʚʦʚʦʩʧʘʣʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ. ɻʦʤʝʦʧʘʪʠʯʝʩʢʘʷ ʪʝʨʘʧʠʷ ʤʦʞʝʪ 

ʙʣʘʛʦʧʦʣʫʯʥʦ ʩʦʯʝʪʘʪʴʩʷ ʩ ʢʣʘʩʩʠʯʝʩʢʠʤ ʤʝʜʠʢʘʤʝʥʪʦʟʥʳʤ ʣʝʯʝʥʠʝʤ-

ʘʣʣʦʧʘʪʠʝʡ. ʇʨʠ ʵʪʦʤ ʚʚʝʜʝʥʠʝ ʛʦʤʝʦʧʘʪʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ ʚ ʭʦʜ ʣʝʯʝʥʠʷ 

ʧʦʟʚʦʣʷʝʪ ʙʦʣʴʥʦʤʫ ʫʤʝʥʴʰʠʪʴ ʢʦʣʠʯʝʩʪʚʦ ʘʣʣʦʧʘʪʠʯʝʩʢʠʭ ʠ ʛʦʨʤʦʥʘʣʴʥʳʭ 

ʤʝʜʠʢʘʤʝʥʪʦʚ ʙʝʟ ʫʱʝʨʙʘ ʜʣʷ ʝʛʦ ʟʜʦʨʦʚʴʷ.  

ʊʘʢʞʝ ʛʦʤʝʦʧʘʪʠʶ ʤʦʞʥʦ ʧʨʠʤʝʥʷʪʴ ʚ ʜʦʤʘʰʥʠʭ ʫʩʣʦʚʠʷʭ. ʊʘʢʠʝ 

ʧʨʦʜʫʢʪʳ, ʢʘʢ ʠʤʙʠʨʴ, ʤʝʜ ʠʣʠ ʤʘʩʣʦ ʯʘʡʥʦʛʦ ʜʝʨʝʚʘ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ 

ʦʙʣʝʛʯʝʥʠʷ ʦʩʥʦʚʥʳʭ ʩʠʤʧʪʦʤʦʚ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ ʠʣʠ ʫʩʠʣʝʥʠʷ ʜʝʡʩʪʚʠʷ 

ʜʨʫʛʠʭ ʧʨʝʧʘʨʘʪʦʚ [8]. 

ɺ ʢʣʘʩʩʠʯʝʩʢʦʡ ʤʝʜʠʢʘʤʝʥʪʦʟʥʦʡ ʤʝʜʠʮʠʥʝ ʧʨʠʤʝʥʷʝʪʩʷ ʜʚʝ ʢʘʪʝʛʦʨʠʠ 

ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ï ʧʨʦʬʠʣʘʢʪʠʯʝʩʢʠʝ ʤʝʜʠʢʘʤʝʥʪʳʠ ʠ ʣʝʢʘʨʩʪʚʘ ʩʢʦʨʦʡ 
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ʧʦʤʦʱʠ. ʇʦʩʣʝʜʥʠʝ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʦʙʣʝʛʯʝʥʠʷ ʩʦʩʪʦʷʥʠʷ ʙʦʣʴʥʦʛʦ ʚʦ ʚʨʝʤʷ 

ʧʨʠʩʪʫʧʘ, ʩʧʦʩʦʙʩʪʚʫʷ ʨʘʩʰʠʨʝʥʠʶ ʙʨʦʥʭʦʚ. ʇʨʝʜʧʦʯʪʠʪʝʣʴʥʝʝ ʚʩʝʛʦ ʚʚʦʜʠʪʴ 

ʧʨʝʧʘʨʘʪʳ ʩ ʧʦʤʦʱʴʶ ʠʥʛʘʣʷʪʦʨʘ ʚʩʣʝʜʩʪʚʠʝ ʧʦʚʳʰʝʥʥʦʛʦ ʪʝʨʘʧʝʚʪʠʯʝʩʢʦʛʦ 

ʠʥʜʝʢʩʘ. 

ʆʜʥʘʢʦ, ʵʪʠ ʩʨʝʜʩʪʚʘ ʥʝ ʤʦʛʫʪ ʠʟʣʝʯʠʪʴ ʙʦʣʴʥʦʛʦ ʦʢʦʥʯʘʪʝʣʴʥʦ. ʅʘʧʨʦʪʠʚ, 

ʤʝʜʠʮʠʥʦʡ ʧʨʠʟʥʘʝʪʩʷ ʠʭ ʥʝʢʦʪʦʨʳʡ ʚʨʝʜ, ʧʦʩʢʦʣʴʢʫ ʩ ʢʘʞʜʳʤ ʨʘʟʦʤ 

ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠʚʳʢʘʥʠʝ ʦʨʛʘʥʠʟʤʘ ʢ ʭʠʤʠʯʝʩʢʦʤʫ ʚʝʱʝʩʪʚʫ, ʚʭʦʜʷʱʝʤʫ ʚ 

ʩʦʩʪʘʚ ʜʘʥʥʦʛʦ ʧʨʝʧʘʨʘʪʘ. ʕʪʦ ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʚʝʣʠʯʝʥʠʷ ʜʦʟʠʨʦʚʢʠ, 

ʯʪʦ ʚʝʜʝʪ ʢ ʥʝʠʟʙʝʞʥʦʡ ʟʘʚʠʩʠʤʦʩʪʠ ʙʦʣʴʥʦʛʦ ʦʪ ʣʝʢʘʨʩʪʚʝʥʥʦʛʦ ʩʨʝʜʩʪʚʘ. 

ʇʨʝʧʘʨʘʪʳ ʞʝ ʧʝʨʚʦʡ ʛʨʫʧʧʳ ʠʩʧʦʣʴʟʫʶʪʩʷ ʜʣʷ ʩʥʠʞʝʥʠʷ ʘʣʣʝʨʛʠʠ. ʉ 

ʵʪʦʡ ʮʝʣʴʶ ʧʨʠʤʝʥʷʶʪʩʷ ʛʦʨʤʦʥʘʣʴʥʳʝ ʠ ʩʠʣʴʥʦʜʝʡʩʪʚʫʶʱʠʝ ʧʨʝʧʘʨʘʪʳ, ʫ 

ʢʦʪʦʨʳʭ ʠʤʝʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʦʙʦʯʥʳʭ ʜʝʡʩʪʚʠʡ ʠ 

ʧʨʦʪʠʚʦʧʦʢʘʟʘʥʠʡ. ʆʥʠ ʪʘʢʞʝ ʚʳʟʳʚʘʶʪ ʧʦʩʪʝʧʝʥʥʦʝ ʧʨʠʚʳʢʘʥʠʝ ʠ 

ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʫʚʝʣʠʯʝʥʠʠ ʜʦʟʳ [7]. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʨʘʜʠʮʠʦʥʥʘʷ ʤʝʜʠʮʠʥʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝ ʩʧʦʩʦʙʥʘ ʢ 

ʧʦʣʥʦʮʝʥʥʦʤʫ ʠʟʣʝʯʝʥʠʶ ʙʦʣʴʥʦʛʦ ʦʪ ʙʨʦʥʭʠʘʣʴʥʦʡ ʘʩʪʤʳ. ʃʝʢʘʨʩʪʚʝʥʥʳʝ 

ʩʨʝʜʩʪʚʘ ʤʦʛʫʪ ʣʠʰʴ ʚʨʝʤʝʥʥʦ ʦʙʣʝʛʯʠʪʴ ʩʪʨʘʜʘʥʠʷ, ʥʦ ʮʝʥʦʡ ʟʘ ʵʪʦ ʩʪʘʥʦʚʠʪʩʷ 

ʧʨʠʚʳʢʘʥʠʝ ʠ ʥʝʧʦʧʨʘʚʠʤʳʡ ʚʨʝʜ ʦʨʛʘʥʠʟʤʫ, ʥʘʥʦʩʠʤʳʡ ʫʚʝʣʠʯʠʚʘʶʱʠʤʠʩʷ 

ʜʦʟʘʤʠ ʭʠʤʠʯʝʩʢʠʭ ʩʨʝʜʩʪʚ. 

ʇʦʧʫʣʷʨʥʦʩʪʴ ʛʦʤʝʦʧʘʪʠʠ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʥʝʦʜʥʦʟʥʘʯʥʘ. ʅʘʧʨʠʤʝʨ, ʚʦ 

ʌʨʘʥʮʠʠ ʠ ɻʝʨʤʘʥʠʠ ʚ ʦʜʥʠʭ ʩʣʫʯʘʷʭ ʝʸ ʥʘʟʥʘʯʘʶʪ ʚʨʘʯʠ, ʚ ʜʨʫʛʠʭ ï 

ʧʨʝʧʘʨʘʪʳ ʧʨʦʜʘʶʪʩʷ ʙʝʟ ʨʝʮʝʧʪʦʚ, ʠ ʧʘʮʠʝʥʪʳ ʠʩʧʦʣʴʟʫʶʪ ʠʭ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ. 

ɺ ɸʥʛʣʠʠ, ʥʘʧʨʦʪʠʚ, ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʨʠʥʠʤʘʶʪʩʷ ʧʦʧʳʪʢʠ ʩʦʢʨʘʪʠʪʴ ʨʘʩʭʦʜʳ 

ʥʘ ʛʦʤʝʦʧʘʪʠʶ, ʦʜʥʘʢʦ, ʠʤʝʥʥʦ ʚ ʵʪʦʡ ʩʪʨʘʥʝ ʛʦʤʝʦʧʘʪʠʷ ʥʘʭʦʜʠʪʩʷ ʥʘ ʦʩʦʙʦʤ 

ʧʦʣʦʞʝʥʠʠ ï ʧʦʜ ʧʦʢʨʦʚʠʪʝʣʴʩʪʚʦʤ ʙʨʠʪʘʥʩʢʦʡ ʢʦʨʦʥʳ. ʂʦʨʦʣʝʚʩʢʘʷ ʩʝʤʴʷ 

ʙʦʣʴʰʝ ʧʦʣʫʚʝʢʘ ʠʩʧʦʣʴʟʫʝʪ ʵʪʠ ʧʨʝʧʘʨʘʪʳ (ʥʘʯʠʥʘʷ ʩ ʩʳʥʘ ʢʦʨʦʣʝʚʳ 

ɺʠʢʪʦʨʠʠ ʠ ʟʘʢʘʥʯʠʚʘʷ ʩʝʤʴʝʡ ɽʣʠʟʘʚʝʪʳ II ʠ ʧʨʠʥʮʘ ʏʘʨʣʴʟʘ). 

ɺ ɹʦʣʛʘʨʠʠ, ʏʝʭʠʠ, ʈʫʤʳʥʠʠ, ɺʝʥʛʨʠʠ, ʐʚʝʡʮʘʨʠʠ, ʀʪʘʣʠʠ ʠ ʀʩʧʘʥʠʠ 

ʛʦʤʝʦʧʘʪʠʷ ʠʩʧʦʣʴʟʫʝʪʩʷ ʪʦʣʴʢʦ ʚʨʘʯʘʤʠ, ʧʨʠʯʝʤ ʨʝʯʴ ʠʜʝʪ ʠʤʝʥʥʦ ʦ 

ʢʣʠʥʠʯʝʩʢʦʡ ʛʦʤʝʦʧʘʪʠʠ. ʉʥʘʯʘʣʘ ʚʨʘʯ ʩʪʘʚʠʪ ʜʠʘʛʥʦʟ, ʟʘʪʝʤ ʚʳʥʦʩʠʪ ʨʝʰʝʥʠʝ, 
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ʢʘʢʠʤ ʠʤʝʥʥʦ ʦʙʨʘʟʦʤ ʣʝʯʠʪʴ ʧʘʮʠʝʥʪʘ ï ʣʝʢʘʨʩʪʚʘʤʠ (ʦʙʳʯʥʳʤʠ ʠ/ʠʣʠ 

ʛʦʤʝʦʧʘʪʠʯʝʩʢʠʤʠ), ʭʠʨʫʨʛʠʯʝʩʢʠʤʠ ʤʝʪʦʜʘʤʠ, ʬʠʟʠʦʪʝʨʘʧʠʝʡ, ʧʩʠʭʦʪʝʨʘʧʠʝʡ, 

ʠ ʪ. ʜ. ʈʝʰʝʥʠʝ ʧʨʠʥʠʤʘʝʪʩʷ ʚʨʘʯʦʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʟʘʙʦʣʝʚʘʥʠʷ ʧʘʮʠʝʥʪʘ ʠ 

ʝʛʦ ʩʪʘʜʠʠ, ʘ ʥʝ ʝʛʦ ʧʨʝʜʧʦʯʪʝʥʠʡ ʚ ʦʪʥʦʰʝʥʠʠ ʪʦʛʦ ʠʣʠ ʠʥʦʛʦ ʤʝʪʦʜʘ [4]. 

ʆʪʥʦʰʝʥʠʝ ʢ ʛʦʤʝʦʧʘʪʠʠ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ ʦʪʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩʫʥʦʢ 1. 

 

 

ʈʠʩʫʥʦʢ 1. ʆʪʥʦʰʝʥʠʝ ʢ ʛʦʤʝʦʧʘʪʠʠ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʤʠʨʘ 

 

ɼʦ ʩʠʭ ʧʦʨ ʚ ʥʘʫʯʥʦʤ ʦʙʱʝʩʪʚʝ ʥʝ ʫʪʠʭʘʶʪ ʩʧʦʨʳ ʦ ʣʝʯʝʥʠʝ ʨʘʟʣʠʯʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ, ʧʨʠʥʮʠʧʘʤʠ ʪʝʨʘʧʠʠ, ʦʩʥʦʚʘʥʥʳʤʠ ʥʘ ʘʨʭʘʠʯʝʩʢʦʤ ʟʘʢʦʥʝ 

ʤʳʰʣʝʥʠʷ ʦ ʪʦʞʜʝʩʪʚʝ ʧʦʜʦʙʥʳʭ ʷʚʣʝʥʠʡ. ɻʦʤʝʦʧʘʪʠʯʝʩʢʘʷ ʧʨʘʢʪʠʢʘ, 

ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʬʠʮʠʘʣʴʥʦ ʥʝ ʣʠʮʝʥʟʠʨʫʝʪʩʷ ʠ ʥʝ ʢʦʥʪʨʦʣʠʨʫʶʪʩʷ, ʠ ʧʦ 

ʩʝʡ ʜʝʥʴ ʧʨʦʜʦʣʞʘʝʪ ʥʘʙʠʨʘʪʴ ʦʧʨʝʜʝʣʝʥʥʫʶ ʧʦʧʫʣʷʨʥʦʩʪʴ. ʇʨʠ ʵʪʦʤ, 

ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʛʦʤʝʦʧʘʪʠʯʝʩʢʦʛʦ ʣʝʯʝʥʠʷ ʦʙʳʯʥʦ ʥʝ ʬʠʢʩʠʨʫʶʪʩʷ, 

ʥʠʢʘʢ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ, ʚ ʩʪʘʪʠʩʪʠʢʝ ʥʝ ʬʠʛʫʨʠʨʫʶʪ ʠ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʥʝ 

ʦʩʚʝʱʘʶʪʩʷ, ʢʘʢ ʝʩʣʠ ʙʳ ʵʪʦ ʦʟʥʘʯʘʣʦ ʠʣʠ ʤʦʣʯʘʣʠʚʦʝ ʧʨʠʟʥʘʥʠʝ ʥʘʫʯʥʳʤ 

ʩʦʦʙʱʝʩʪʚʦʤ ʠʣʠ ʚʣʘʩʪʷʤʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʘʢʦʡ ʪʝʨʘʧʠʠ, ʠʣʠ ʧʦʣʥʦʝ 

ʧʨʝʥʝʙʨʝʞʝʥʠʝ ʝʶ, ʘ ʪʦʯʥʝʝ, ʧʨʝʥʝʙʨʝʞʝʥʠʝ ʟʜʦʨʦʚʴʝʤ ʥʘʩʝʣʝʥʠʷ. 

ʅʝʩʤʦʪʨʷ ʥʘ ʧʨʦʚʝʜʝʥʥʳʝ ʥʘʤʠ ʘʥʘʣʠʟ ʥʘʫʯʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʣʠʪʝʨʘʪʫʨʳ, 

ʤʳ ʥʝ ʛʦʪʦʚʳ ʜʘʪʴ ʦʜʥʦʟʥʘʯʥʫʶ ʦʮʝʥʢʫ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʛʦʤʝʦʧʘʪʠʯʝʩʢʠʭ 

ʩʨʝʜʩʪʚ. ʅʘʤ ʧʨʝʜʦʩʪʘʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ ʰʠʨʦʢʠʡ ʢʨʫʛ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʪʦʡ 

ʦʙʣʘʩʪʠ ʝʱʝ ʜʦʣʛʠʝ ʛʦʜʳ. 
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ʈʌ, ʛ. ʂʫʨʩʢ 

 

ʆʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʠ ʥʝʨʝʰʝʥʥʳʭ ʚʦʧʨʦʩʦʚ ʚ ʩʬʝʨʝ ʤʝʜʠʮʠʥʳ 

ʷʚʣʷʝʪʩʷ ʩʚʦʝʚʨʝʤʝʥʥʘʷ ʧʝʨʝʩʘʜʢʘ ʦʨʛʘʥʦʚ ʠ ʠʭ ʧʦʩʣʝʜʫʶʱʘʷ ʘʜʘʧʪʘʮʠʷ ʚ ʪʝʣʝ 

ʨʝʮʠʧʠʝʥʪʘ. ʂʘʞʜʳʝ 10 ʤʠʥʫʪ ʚ ʩʧʠʩʦʢ ʦʞʠʜʘʶʱʠʭ ʧʝʨʝʩʘʜʢʠ ʧʦʧʘʜʘʝʪ, ʧʦ 

ʤʝʥʴʰʝʡ ʤʝʨʝ, ʦʜʥʘ ʥʦʚʘʷ ʬʘʤʠʣʠʷ, ʧʨʠ ʵʪʦʤ ʦʞʠʜʘʥʠʝ ʜʦʥʦʨʩʢʦʛʦ ʦʨʛʘʥʘ 

ʤʦʞʝʪ ʟʘʥʠʤʘʪʴ 10ï15 ʣʝʪ. ʅʝʭʚʘʪʢʘ ʙʠʦʤʘʪʝʨʠʘʣʘ ʤʦʞʝʪ ʙʳʪʴ ʦʙʲʷʩʥʝʥʘ 

ʥʝʞʝʣʘʥʠʝʤ ʣʶʜʝʡ ʜʦʙʨʦʚʦʣʴʥʦ ʦʪʜʘʚʘʪʴ ʩʚʦʠ ʦʨʛʘʥʳ ʜʣʷ ʧʦʩʣʝʜʫʶʱʝʡ 

ʧʝʨʝʩʘʜʢʠ, ʠʩʭʦʜʷ ʠʟ ʤʦʨʘʣʴʥʦ-ʵʪʠʯʝʩʢʠʭ ʩʦʦʙʨʘʞʝʥʠʡ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ 

ʬʘʢʪʦʨʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʝʘʣʠʟʦʚʘʥʥʳʡ ʚ ʰʪʘʪʝ ɼʞʦʨʜʞʠʷ ʧʨʦʝʢʪ, ʩʦʛʣʘʩʥʦ 

ʢʦʪʦʨʦʤʫ ʧʨʠ ʚʳʜʘʯʝ ʚʦʜʠʪʝʣʴʩʢʠʭ ʧʨʘʚ ʣʠʮʘʤ, ʩʦʛʣʘʩʠʚʰʠʤʩʷ 

ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʪʴʩʷ ʚ ʢʘʯʝʩʪʚʝ ʜʦʥʦʨʦʚ, ʜʝʣʘʣʘʩʴ ʩʢʠʜʢʘ ʚ ʨʘʟʤʝʨʝ 7ï 

10 ʜʦʣʣʘʨʦʚ ʦʪ ʩʫʤʤʳ, ʫʧʣʘʯʠʚʘʝʤʦʡ ʚ ʢʘʯʝʩʪʚʝ ʩʙʦʨʦʚ, ʚ ʥʝʜʘʚʥʝʤ ʚʨʝʤʝʥʠ 

ʙʳʣ ʧʨʠʟʥʘʥ ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʳʤ. ʅʝʢʦʪʦʨʳʝ ʚʦʜʠʪʝʣʠ, ʠʤʝʚʰʠʝ ʞʝʣʘʥʠʝ ʩʪʘʪʴ 

ʜʦʥʦʨʘʤʠ ʚ ʙʫʜʫʱʝʤ, ʦʪʢʘʟʘʣʠʩʴ ʦʪ ʵʪʦʡ ʤʳʩʣʠ, ʦʧʘʩʘʷʩʴ, ʯʪʦ ʚ ʩʣʫʯʘʝ 

ʠʜʝʥʪʠʬʠʢʘʮʠʠ ʢʘʢ ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʜʦʥʦʨʳ ʧʨʠ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʷʭ 

ʤʝʜʨʘʙʦʪʥʠʢʠ ʙʫʜʫʪ ʤʝʥʝʝ ʟʘʠʥʪʝʨʝʩʦʚʘʥʳ ʚ ʩʦʭʨʘʥʝʥʠʠ ʠʭ ʞʠʟʥʝʡ. ɺ ʈʦʩʩʠʠ 

ʙʦʣʝʝ 20 ʪʳʩ. ʯʝʣʦʚʝʢ ʩʪʨʘʜʘʶʪ ʧʦʯʝʯʥʦʡ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʴʶ ʠ ʙʫʢʚʘʣʴʥʦ 

ʧʨʠʢʦʚʘʥʳ ʢ ʘʧʧʘʨʘʪʫ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʧʦʯʢʠ, ʧʨʠ ʵʪʦʤ ʝʞʝʛʦʜʥʳʝ ʟʘʪʨʘʪʳ ʥʘ 

ʦʜʥʦʛʦ ʧʘʮʠʝʥʪʘ, ʥʫʞʜʘʶʱʝʛʦʩʷ ʚ ʧʨʦʮʝʜʫʨʝ -jr ʛʝʤʦʜʠʘʣʠʟʘ, ʩʦʩʪʘʚʣʷʶʪ 

ʩʚʳʰʝ 2 ʤʠʣʣʠʦʥʦʚ ʨʫʙʣʝʡ. ʏʠʩʣʦ ʧʘʮʠʝʥʪʦʚ ʩ ʧʦʪʨʝʙʥʦʩʪʴʶ ʚ ʛʝʤʦʜʠʘʣʠʟʝ ʚ 

ʈʦʩʩʠʠ ʝʞʝʛʦʜʥʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʠʤʝʨʥʦ ʥʘ 6000 ʯʝʣʦʚʝʢ [1]. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʚ ʈʦʩʩʠʠ ʥʝʪ ʦʬʠʮʠʘʣʴʥʦ-ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥʥʦʛʦ 

ʨʳʥʢʘ ʯʝʣʦʚʝʯʝʩʢʠʭ ʦʨʛʘʥʦʚ, ʦʜʥʘʢʦ ʜʘʞʝ ʧʨʠ ʚʢʣʶʯʝʥʠʠ ʨʳʥʦʯʥʦʛʦ 

ʤʝʭʘʥʠʟʤʘ ʚ ʜʘʥʥʫʶ ʦʙʣʘʩʪʴ, ʚ ʫʩʣʦʚʠʷʭ ʢʨʘʡʥʝʛʦ ʜʝʬʠʮʠʪʘ ʚʦʟʤʦʞʥʦʩʪʴ 
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ʙʳʩʪʨʦʛʦ ʧʨʠʦʙʨʝʪʝʥʠʷ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʡ ʧʝʨʝʩʘʜʢʠ ʥʝ ʤʦʞʝʪ ʙʳʪʴ 

ʛʘʨʘʥʪʠʨʦʚʘʥʘ. ʉʦʛʣʘʩʥʦ ʟʘʢʦʥʫ ʈʌ çʆ ʊʈɸʅʉʇʃɸʅʊɸʎʀʀ ʆʈɻɸʅʆɺ ʀ 

(ʀʃʀ) ʊʂɸʅɽʁ ʏɽʃʆɺɽʂɸè ʦʪ 22.12.92 ʚ ʢʘʯʝʩʪʚʝ ʜʦʥʦʨʘ ʤʦʞʝʪ ʚʳʩʪʫʧʘʪʴ 

ʙʣʠʟʢʠʡ ʨʦʜʩʪʚʝʥʥʠʢ, ʨʦʜʠʪʝʣʠ ʠʣʠ ʙʨʘʪʴʷ, ʣʠʙʦ ʧʦʩʪʦʨʦʥʥʝʝ ʣʠʮʦ, 

ʜʦʙʨʦʚʦʣʴʥʦ ʜʘʚʰʝʝ ʩʦʛʣʘʩʠʝ ʚ ʧʠʩʴʤʝʥʥʦʡ ʬʦʨʤʝ.  

ʈʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʧʨʠʟʚʘʥʘ ʫʥʠʢʘʣʴʥʘʷ ʪʝʭʥʦʣʦʛʠʷ 3D ʙʠʦʧʨʠʥʪʠʥʛʘ ʠʣʠ 

3D ʙʠʦʧʝʯʘʪʠ. ɹʠʦʧʝʯʘʪʴ, ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʚ ʦʙʣʘʩʪʠ ʪʢʘʥʝʚʦʡ 

ʠʥʞʝʥʝʨʠʠ ʥʘʯʘʣʦ ʨʘʟʚʠʚʘʪʴʩʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ ʠ ʥʘʰʣʦ ʰʠʨʦʢʦʝ 

ʧʨʠʤʝʥʝʥʠʝ ʚ ʪʨʘʥʩʧʣʘʥʪʦʣʦʛʠʠ, ʠʤʧʣʘʥʪʘʮʠʠ ʠ ʧʨʦʪʝʟʠʨʦʚʘʥʠʠ. ʇʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ, ʤʝʭʘʥʠʯʝʩʢʠʝ ʫʩʪʨʦʡʩʪʚʘ ʧʦʜʘʯʠ ʤʘʪʝʨʠʘʣʘ ʘʥʘʣʦʛʠʯʥʳ 

ʢʣʘʩʩʠʯʝʩʢʦʤʫ 3D ʧʨʠʥʪʠʥʛʫ, ʧʦ ʘʥʘʣʦʛʠʠ ʩ ʢʦʪʦʨʳʤ ʪʝʭʥʦʣʦʛʠʷ ʙʠʦʧʝʯʘʪʠ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ: ʚʠʨʪʫʘʣʴʥʫʶ ʤʦʜʝʣʴ ʦʨʛʘʥʘ, ʪʢʘʥʝʚʳʝ ʩʬʝʨʦʠʜʳ, 

ʚʳʩʪʫʧʘʶʱʠʝ ʚ ʨʦʣʠ ʟʘʤʝʥʠʪʝʣʷ ʯʝʨʥʠʣ, ʩʧʝʮʠʘʣʴʥʫʶ ʙʠʦʙʫʤʘʛʫ ï ʛʠʜʨʦʛʝʣʴ 

ʠ, ʥʘʢʦʥʝʮ, ʙʠʦʧʨʠʥʪʝʨ, ʚʳʩʪʫʧʘʶʱʠʡ ʘʥʘʣʦʛʦʤ ʧʝʯʘʪʥʦʛʦ ʧʨʝʩʩʘ. 

ʐʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʙʠʦʧʝʯʘʪʠ ʧʦʣʫʯʠʣʠ ʜʚʝ ʪʝʭʥʠʢʠ ʩʦʟʜʘʥʠʷ 3D-

ʧʝʯʘʪʥʳʭ ʙʠʦʵʣʝʤʝʥʪʦʚ, ʥʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʷʚʣʷʶʱʠʝʩʷ ʦʩʥʦʚʥʳʤʠ. 

ʇʝʨʚʘʷ ʪʝʭʥʠʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʩʣʦʡʥʦʤ ʥʘʥʝʩʝʥʠʠ ʩʨʘʚʥʠʪʝʣʴʥʦ ʢʨʫʧʥʳʭ ʧʦ 

ʨʘʟʤʝʨʫ ʢʘʧʝʣʴ ʪʢʘʥʝʚʳʭ ʩʬʝʨʦʠʜʦʚ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʛʠʜʨʦʛʝʣʷ. ɿʘ ʩʯʝʪ 

ʩʧʝʮʠʬʠʯʝʩʢʦʡ ʦʩʦʙʝʥʥʦʩʪʠ ʢʣʝʪʦʢ ʩʣʠʚʘʪʴʩʷ ʩ ʢʣʝʪʢʘʤʠ, ʩʭʦʜʥʳʤʠ ʧʦ 

ʧʨʠʨʦʜʝ ʠ ʬʫʥʢʮʠʷʤ, ʩʬʝʨʦʠʜʳ ʙʳʩʪʨʦ ʩʨʘʩʪʘʶʪʩʷ ʠ ʬʦʨʤʠʨʫʶʪ ʙʫʜʫʱʠʡ 

ʩʦʩʫʜ, ʢʘʧʠʣʣʷʨ, ʦʨʛʘʥ. ɼʣʷ ʩʦʟʜʘʥʠʷ ʙʦʣʝʝ ʤʘʩʩʠʚʥʳʭ ʦʨʛʘʥʦʚ ʩʬʝʨʦʠʜʳ 

ʥʘʥʦʩʷʪ ʥʘ ʢʘʨʢʘʩ. ʇʨʠ ʢʣʘʩʩʠʯʝʩʢʠʭ ʪʝʭʥʦʣʦʛʠʷʭ çʠʥʞʠʥʠʨʠʥʛʘ ʦʨʛʘʥʦʚè 

ʢʘʨʢʘʩ ʠʟʛʦʪʘʚʣʠʚʘʝʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ, ʦʥ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʩʥʦʚʫ 

ʙʫʜʫʱʝʛʦ ʦʨʛʘʥʘ. ʕʪʦ ʤʦʞʝʪ ʙʳʪʴ ʠʤʧʣʘʥʪʘʪ ʠʟ ʠʩʢʫʩʩʪʚʝʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʩʪʦʡʢʠʭ ʠʣʠ ʨʘʟʣʘʛʘʶʱʠʭʩʷ ʩʦ ʚʨʝʤʝʥʝʤ, ʚ ʢʦʪʦʨʳʡ ʚʨʘʩʪʘʶʪ ʢʣʝʪʢʠ ʠ ʩʦʩʫʜʳ 

ʧʘʮʠʝʥʪʘ, ʦʙʨʘʟʫʷ ʩ ʥʠʤ ʝʜʠʥʦʝ ʮʝʣʦʝ. ʆʜʥʘʢʦ ʢ ʪʘʢʠʤ ʤʘʪʝʨʠʘʣʘʤ, ʢʘʢ 

ʧʨʘʚʠʣʦ, ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʩʝʨʴʝʟʥʳʝ ʪʨʝʙʦʚʘʥʠʷ, ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʢʦʪʦʨʳʤ ʦʯʝʥʴ 

ʥʝʧʨʦʩʪʦ. ɺ ʢʘʯʝʩʪʚʝ ʦʩʥʦʚʳ ʠʤʧʣʘʥʪʘʪʘ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʠ ʥʘʪʫʨʘʣʴʥʳʡ 

ʩʦʝʜʠʥʠʪʝʣʴʥʦʪʢʘʥʥʳʡ ʢʘʨʢʘʩ ʦʨʛʘʥʘ ʯʝʣʦʚʝʢʘ, ʦʩʚʦʙʦʞʜʝʥʥʳʡ ʦʪ ʢʣʝʪʦʢ, ʠʣʠ 
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ʦʨʛʘʥ ʩʚʠʥʴʠ, ʪ.ʢ. ʦʥʘ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ çʛʝʥʝʪʠʯʝʩʢʠ ʙʣʠʟʢʠʭè 

ʯʝʣʦʚʝʢʫ ʞʠʚʦʪʥʳʭ [2]. 

ɺʪʦʨʘʷ ʪʝʭʥʠʢʘ, ʥʘʧʨʦʪʠʚ, ʦʩʥʦʚʳʚʘʝʪʩʷ ʥʘ ʩʦʚʤʝʩʪʥʦʤ ʨʘʩʧʳʣʝʥʠʠ 

ʪʢʘʥʝʚʳʭ ʩʬʝʨʦʠʜʦʚ ʠ ʛʠʜʨʦʛʝʣʷ, ʯʪʦ ʙʦʣʝʝ ʫʜʦʙʥʦ ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʙʦʣʝʝ 

ʧʣʦʩʢʠʭ, ʥʦ ʠʤʝʶʱʠʭ ʦʙʰʠʨʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʪʢʘʥʝʡ. ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ 

ʚʳʩʪʫʧʘʪʴ ʩʦʝʜʠʥʠʪʝʣʴʥʘʷ ʪʢʘʥʴ. ʊʝʭʥʦʣʦʛʠʷ ʚʳʩʪʫʧʘʝʪ ʘʣʴʪʝʨʥʘʪʠʚʦʡ 

ʧʨʠʚʳʯʥʦʤʫ ʧʨʦʪʝʟʠʨʦʚʘʥʠʶ, ʠʤʧʣʘʥʪʘʮʠʠ ʠ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ. ɺ ʩʣʫʯʘʝ 

ʧʨʦʪʝʟʠʨʦʚʘʥʠʷ ʧʨʝʠʤʫʱʝʩʪʚʦ ʜʘʥʥʦʡ ʤʝʪʦʜʠʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʧʦʚʳʰʝʥʥʦʡ 

ʩʢʦʨʦʩʪʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʚ ʩʨʘʚʥʝʥʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʪʝʭʥʦʣʦʛʠʡ ʣʠʪʴʷ, ʣʝʛʢʠʤ 

ʚʝʩʦʤ ʧʨʦʪʝʟʘ ʟʘ ʩʯʝʪ ʢʦʥʪʨʦʣʷ ʧʦʨʠʩʪʦʩʪʠ ʠʟʜʝʣʠʷ, ʫʩʢʦʨʝʥʥʳʤ 

çʦʢʦʩʪʝʥʝʥʠʝʤè ʩʪʨʫʢʪʫʨʳ ʠʟ-ʟʘ ʝʝ ʧʦʨʠʩʪʦʩʪʠ, ʘ ʚ ʪʨʘʥʩʧʣʘʥʪʦʣʦʛʠʠ ï 

ʩʦʟʜʘʥʠʷ ʥʫʞʥʦʛʦ ʦʨʛʘʥʘ ʠʟ ʢʣʝʪʦʢ ʩʘʤʦʛʦ ʧʘʮʠʝʥʪʘ, ʯʪʦ ʛʘʨʘʥʪʠʨʫʝʪ 

ʦʪʩʫʪʩʪʚʠʝ ʨʝʘʢʮʠʠ ʦʪʪʦʨʞʝʥʠʷ. ʊʘʢ ʢʘʢ ʪʨʘʥʩʧʣʘʥʪʠʨʫʝʤʘʷ ʩʪʨʫʢʪʫʨʘ 

ʚʦʩʧʨʠʥʠʤʘʝʪʩʷ ʦʨʛʘʥʠʟʤʦʤ ʢʘʢ ʩʚʦʷ ʩʦʙʩʪʚʝʥʥʘʷ. ɹʦʣʝʝ ʪʦʛʦ, ʩʦʟʜʘʥʠʝ 

ʩʪʨʫʢʪʫʨ ʧʨʦʠʩʭʦʜʠʪ ʩ ʫʯʘʩʪʠʝʤ 3D ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʟʜʘʚʘʪʴ 

ʦʙʲʝʢʪ ʩʪʨʦʛʦ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʨʘʟʤʝʨʘ ʩ ʫʯʝʪʦʤ ʠʥʜʠʚʠʜʫʘʣʴʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ 

ʦʨʛʘʥʠʟʤʘ. ʊʝʭʥʦʣʦʛʠʷ ʙʠʦʧʨʠʥʪʠʥʛʘ ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʷʚʣʝʥʠʠ ʥʘʧʨʘʚʣʝʥʥʦʡ 

ʩʘʤʦʦʨʛʘʥʠʟʘʮʠʠ ʢʣʝʪʦʯʥʳʭ ʩʪʨʫʢʪʫʨ.  

ʅʘ ʨʠʩʫʥʢʝ 1 ʭʦʨʦʰʦ ʚʠʜʥʳ ʨʘʟʣʠʯʠʷ ʚ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ 

ʜʦʥʦʨʩʢʠʭ ʦʨʛʘʥʦʚ ʠ 3D ʥʘʧʝʯʘʪʘʥʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʧʨʦʤʝʞʫʪʦʢ ʩ 2005 ʧʦ 2016 ʛʦʜ.  

 

ʈʠʩʫʥʦʢ 1. ʉʨʘʚʥʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʦʥʦʨʩʢʠʭ ʪʢʘʥʝʡ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

3D-ʙʠʦʧʝʯʘʪʠ 
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ɺ ʦʬʠʮʠʘʣʴʥʦʤ ʩʦʦʙʱʝʥʠʠ 3D ɹʠʦʧʨʠʥʪʠʥʛ ʉʦʣʶʰʝʥʩ ʧʦʜʯʸʨʢʥʫʪʦ, ʯʪʦ 

çʠʩʧʦʣʴʟʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʪʨʸʭʤʝʨʥʦʡ ʙʠʦʧʝʯʘʪʠ ʦʨʛʘʥʦʚ ʠʟ ʘʫʪʦʣʦʛʠʯʥʳʭ 

ʩʪʚʦʣʦʚʳʭ ʢʣʝʪʦʢ ʧʘʮʠʝʥʪʘ ʤʦʞʝʪ ʩʪʘʪʴ ʨʝʰʝʥʠʝʤ ʧʨʦʙʣʝʤʳ ʠʤʤʫʥʥʦʡ 

ʩʦʚʤʝʩʪʠʤʦʩʪʠ. ɸ ʩʦ ʚʨʝʤʝʥʝʤ ʵʪʘ ʪʝʭʥʦʣʦʛʠʷ ʦʪʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʦʣʫʯʝʥʠʷ ʧʨʦʪʦʪʠʧʦʚ ʦʨʛʘʥʦʚ ʠ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ ʪʢʘʥʝʟʘʤʝʱʝʥʠʷ, 

ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʣʥʦʩʪʴʶ ʚʦʟʚʨʘʱʘʪʴ ʟʜʦʨʦʚʴʝè [3]. 

ʀʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʳʝ ʥʘ ʙʠʦʧʨʠʥʪʝʨʝ ʪʢʘʥʠ ʤʦʛʫʪ ʙʳʪʴ ʨʘʟʜʝʣʝʥʳ ʥʘ  

4 ʪʠʧʘ ʩʦʛʣʘʩʥʦ ʫʨʦʚʥʶ ʩʣʦʞʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʣʦʞʥʦʩʪʠ ʚ 

ʠʭ ʚʦʩʧʨʦʠʟʚʝʜʝʥʠʠ ʧʨʠ ʙʠʦʧʝʯʘʪʠ. ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʠʜʝʪ ʧʦ ʥʘʨʘʩʪʘʶʱʝʡ ʦʪ 

ʧʨʦʩʪʳʭ, ʜʦ ʥʘʠʙʦʣʝʝ ʪʨʫʜʦʝʤʢʠʭ. ʂ ʧʝʨʚʦʤʫ ʪʠʧʫ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʤʫ ʧʨʦʩʪʳʤʠ 

ʪʢʘʥʷʤʠ ʦʪʥʦʩʷʪʩʷ ʜʚʫʭʤʝʨʥʳʝ ʪʢʘʥʠ, ʪʘʢʠʝ ʢʘʢ ʢʦʞʘ, ʜʘʣʝʝ ʩʣʝʜʫʶʪ ʧʦʣʳʝ 

ʪʨʫʙʢʠ - ʢʨʦʚʝʥʦʩʥʳʝ ʩʦʩʫʜʳ, ʢʘʧʠʣʣʷʨʳ, ʧʦʣʳʝ ʦʨʛʘʥʳ, ʪʘʢʠʝ ʢʘʢ ʤʦʯʝʚʦʡ 

ʧʫʟʳʨʴ, ʞʝʣʫʜʦʢ, ʠ, ʥʘʢʦʥʝʮ, ʧʘʨʝʥʭʠʤʘʪʦʟʥʳʝ ʦʨʛʘʥʳ, ʷʚʣʷʶʱʠʝʩʷ ʥʘʠʙʦʣʝʝ 

ʩʣʦʞʥʳʤʠ. ʇʨʠʤʝʨʦʤ ʤʦʞʝʪ ʩʣʫʞʠʪʴ ʧʦʯʢʘ. ʆʮʝʥʠʪʴ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ 

ʢʘʪʝʛʦʨʠʷʤʠ ʧʦʟʚʦʣʷʶʪ ʜʘʥʥʳʝ ʩ ʨʠʩʫʥʢʘ 2. 

 

 

ʈʠʩʫʥʦʢ 2. ʉʨʘʚʥʝʥʠʝ ʫʩʣʦʞʥʝʥʠʷ ʦʨʛʘʥʠʟʘʮʠʠ ʧʨʦʠʟʚʝʜʝʥʥʳʡ  

ʥʘ 3D-ʙʠʦʧʨʠʥʪʝʨʝ ʪʢʘʥʝʡ 
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ʇʦʤʠʤʦ ʪʨʘʥʩʧʣʘʥʪʘʮʠʠ ʠʩʢʫʩʩʪʚʝʥʥʦ ʩʦʟʜʘʥʥʳʝ ʪʢʘʥʠ ʤʦʛʫʪ ʙʳʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʪʝʩʪʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʣʝʢʘʨʩʪʚʝʥʥʳʭ ʧʨʝʧʘʨʘʪʦʚ [4]. 

ɹʫʜʫʯʠ ʘʙʩʦʣʶʪʥʦ ʘʥʘʣʦʛʠʯʥʳʤʠ ʪʢʘʥʷʤ, ʦʙʨʘʟʦʚʘʚʰʠʤʩʷ ʝʩʪʝʩʪʚʝʥʥʳʤ 

ʧʫʪʝʤ, ʧʦʣʫʯʝʥʥʳʝ ʧʨʠ ʧʦʤʦʱʠ ʙʠʦʧʝʯʘʪʠ ʩʪʨʫʢʪʫʨʳ ʬʫʥʢʮʠʦʥʠʨʫʶʪ ʪʘʢʞʝ. 

ʇʦʵʪʦʤʫ ʧʨʦʚʦʜʠʤʳʝ ʥʘ ʥʠʭ ʵʢʩʧʝʨʠʤʝʥʪʳ ʧʦʟʚʦʣʷʶʪ ʥʘʙʣʶʜʘʪʴ ʨʝʘʢʮʠʶ 

ʦʨʛʘʥʠʟʤʘ ʥʘ ʪʦʪ ʠʣʠ ʠʥʦʡ ʧʨʝʧʘʨʘʪ.  

ʆʜʥʘʢʦ, ʧʦ ʤʥʝʥʠʶ ʤʝʜʠʢʦʚ, ʚ, ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ, ʙʝʩʧʨʦʠʛʨʳʰʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ ʠʤʝʝʪʩʷ ʨʷʜ ʩʫʱʝʩʪʚʝʥʥʳʭ ʥʝʜʦʩʪʘʪʢʦʚ. ʆʩʥʦʚʥʳʤʠ ʤʠʥʫʩʘʤʠ 

ʷʚʣʷʶʪʩʷ ʙʦʣʴʰʠʝ ʟʘʪʨʘʪʳ ʙʠʦʤʘʪʝʨʠʘʣʘ. ɼʣʷ ʚʳʨʘʱʠʚʘʥʠʷ ʧʦʣʥʦʮʝʥʥʦʛʦ 

ʦʨʛʘʥʘ ʪʨʝʙʫʶʪʩʷ ʤʠʣʣʠʦʥʳ ʯʝʣʦʚʝʯʝʩʢʠʭ ʢʣʝʪʦʢ. ɸ ʪʘʢʞʝ ʧʦʪʨʝʙʥʦʩʪʴ ʚ 

ʦʙʦʨʫʜʦʚʘʥʠʠ ʜʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʫʞʝ ʥʘʧʝʯʘʪʘʥʥʳʭ ʩʪʨʫʢʪʫʨ 

ʜʦ ʧʦʤʝʱʝʥʠʷ ʚ ʦʨʛʘʥʠʟʤ ʨʝʮʠʧʠʝʥʪʘ. ʊʝʭʥʦʣʦʛʠʷ ʢʣʝʪʦʯʥʦʡ ʙʠʦʧʝʯʘʪʠ 

ʜʦʣʞʥʘ ʙʳʪʴ ʧʨʦʪʝʩʪʠʨʦʚʘʥʘ ʥʘ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʘʭ ʠ ʩʝʨʪʠʬʠʮʠʨʦʚʘʥʘ ʧʝʨʝʜ 

ʥʘʯʘʣʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʧʘʮʠʝʥʪʘʭ, ʜʣʷ ʯʝʛʦ ʪʨʝʙʫʝʪʩʷ ʤʥʦʛʦ ʚʨʝʤʝʥʠ ʜʦ 

ʨʝʘʣʴʥʦʛʦ ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʘʢʪʠʢʫ. ʉʪʦʠʤʦʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʝʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ, 

ʮʝʥʘ ʠʩʭʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʢʨʘʡʥʝ ʚʳʩʦʢʠ ʠ ʚʣʝʢʫʪ ʟʘ ʩʦʙʦʡ ʩʦʦʪʚʝʪʩʪʚʫʶʱʫʶ 

ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ ʫʩʣʫʛʠ. ɺʦʟʤʦʞʥʦ, ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʙʠʦʧʝʯʘʪʠ ʚ ʧʦʣʥʦʡ 

ʤʝʨʝ ʧʦʪʨʝʙʫʝʪʩʷ ʫʯʘʩʪʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʠ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʨʘʟʨʘʙʦʪʦʢ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʬʝʨʳ 3D ʙʠʦʧʝʯʘʪʠ ʠ ʧʨʦʛʥʦʟʳ ʦʪʥʦʩʠʪʝʣʴʥʦ ʝʝ 

ʨʘʟʚʠʪʠʷ ʜʦ 2020 ʛʦʜʘ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çWorld 3D Printing Healthcare Market ï 

Opportunities and Forecasts. 2014ï2020è ʧʦʢʘʟʘʣʠ, ʯʪʦ ʩʨʝʜʥʝʛʦʜʦʚʦʡ ʪʝʤʧ ʨʦʩʪʘ 

ʤʠʨʦʚʦʛʦ ʨʳʥʢʘ ʩʦʩʪʘʚʠʪ 26,2%. ʂ 2020 ʛʦʜʫ ʙʣʘʛʦʜʘʨʷ ʧʨʠʤʝʥʝʥʠʶ ʥʦʩʠʤʳʭ 

ʫʩʪʨʦʡʩʪʚ ʨʳʥʦʢ ʜʦʩʪʠʛʥʝʪ $2,3 ʤʣʨʜ. ɼʣʷ ʫʚʝʣʠʯʝʥʠʷ ʤʘʩʰʪʘʙʦʚ ʙʠʦʧʝʯʘʪʠ 

ʙʫʜʫʪ ʩʦʟʜʘʥʳ ʧʨʝʜʧʨʠʷʪʠʷ, ʙʘʟʠʨʫʶʱʠʝʩʷ ʥʘ ʚʳʨʘʱʠʚʘʥʠʠ ʯʝʣʦʚʝʯʝʩʢʠʭ 

ʢʣʝʪʦʢ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʧʨʠʟʚʘʥʥʳʝ ʨʝʰʠʪʴ ʧʨʦʙʣʝʤʫ ʠʭ 

ʜʝʬʠʮʠʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʤʝʜʠʮʠʥʩʢʠʝ ʭʠʨʫʨʛʠʯʝʩʢʠʝ ʮʝʥʪʨʳ ʩʦʩʪʘʚʷʪ ʜʦ 60% 

ʚʩʝʛʦ ʨʳʥʢʘ 3D ʧʝʯʘʪʠ ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ [5]. 
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ʈʌ, ʛ. ʆʨʝʥʙʫʨʛ 

ʄʠʭʘʡʣʦʚʘ ʀʨʠʥʘ ɺʘʣʝʨʴʝʚʥʘ 

ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ, 
ʜ-ʨ ʙʠʦʣ. ʥʘʫʢ, ʜʦʮ., ʆʨʝʥʙʫʨʛʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, 

ʈʌ, ʛ. ʆʨʝʥʙʫʨʛ 

 

ʃʠʩʪʴʷ ʢʨʘʧʠʚʳ ʜʚʫʜʦʤʥʦʡ (folia Urt²ca di·ica L., Urticaceae) ʩʦʜʝʨʞʘʪ 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʨʘʟʣʠʯʥʳʭ ʛʨʫʧʧ ʙʠʦʣʦʛʠʯʝʩʢʠ ʘʢʪʠʚʥʳʭ ʚʝʱʝʩʪʚ. ʉʨʝʜʠ 

ʛʨʫʧʧʳ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ ʥʘʠʙʦʣʴʰʠʡ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪ ʢʘʣʴʮʠʡ, 

ʦʙʨʘʟʫʶʱʠʡ ʚ ʨʘʩʪʠʪʝʣʴʥʳʭ ʢʣʝʪʢʘʭ ʦʪʣʦʞʝʥʠʷ ʚ ʚʠʜʝ ʜʨʫʟ, ʠ ʤʘʛʥʠʡ, 

ʚʭʦʜʷʱʠʡ ʚ ʩʦʩʪʘʚ ʭʣʦʨʦʬʠʣʣʘ. ʕʪʠ ʚʝʱʝʩʪʚʘ ʘʢʪʠʚʥʦ ʥʘʢʘʧʣʠʚʘʶʪʩʷ ʚ ʬʘʟʫ 

ʮʚʝʪʝʥʠʷ ʨʘʩʪʝʥʠʡ. ɿʥʘʯʝʥʠʝ ʤʘʛʥʠʷ ʜʣʷ ʦʨʛʘʥʠʟʤʘ ʯʝʣʦʚʝʢʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ 

ʨʝʛʫʣʷʮʠʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ, ʩʥʠʞʝʥʠʠ ʫʨʦʚʥʷ 

ʭʦʣʝʩʪʝʨʠʥʘ, ʧʦʚʳʰʝʥʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʠ ʩʪʨʝʩʩʘʭ. ʈʦʣʴ ʢʘʣʴʮʠʷ, ʚ ʩʚʦʶ 

ʦʯʝʨʝʜʴ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʫʯʘʩʪʠʠ ʚ ʧʨʦʮʝʩʩʝ ʩʚʝʨʪʳʚʘʥʠʷ ʢʨʦʚʠ, ʫʢʨʝʧʣʝʥʠʷ 

ʢʦʩʪʥʦʡ ʪʢʘʥʠ ʠ ʨʝʛʫʣʷʮʠʠ ʚʥʫʪʨʠʢʣʝʪʦʯʥʳʭ ʧʨʦʮʝʩʩʦʚ [2]. ɺ ʦʬʠʮʠʘʣʴʥʦʡ 

ʤʝʜʠʮʠʥʝ ʣʠʩʪʴʷ ʢʨʘʧʠʚʳ ʜʚʫʜʦʤʥʦʡ ʠʩʧʦʣʴʟʫʶʪʩʷ ʚ ʚʠʜʝ ʥʘʩʪʦʷ, ʞʠʜʢʦʛʦ 

ʵʢʩʪʨʘʢʪʘ, ʚʭʦʜʷʪ ʚ ʩʦʩʪʘʚ ʞʝʣʫʜʦʯʥʦʛʦ, ʞʝʣʯʝʛʦʥʥʦʛʦ ʠ ʧʦʣʠʚʠʪʘʤʠʥʥʦʛʦ 

ʩʙʦʨʦʚ, ʘ ʪʘʢʞʝ ʛʠʧʦʛʣʠʢʝʤʠʯʝʩʢʠʡ ʩʙʦʨ çɸʨʬʘʟʝʪʠʥè. ʃʠʩʪʴʷ ʢʨʘʧʠʚʳ ʚ 

ʩʦʩʪʘʚʝ ʩʙʦʨʦʚ ʫʩʢʦʨʷʶʪ ʦʙʤʝʥ ʚʝʱʝʩʪʚ ʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʫʚʝʣʠʯʝʥʠʶ ʫʨʦʚʥʷ 

ʛʝʤʦʛʣʦʙʠʥʘ ʢʨʦʚʠ [3]. 

ʎʝʣʴ ʨʘʙʦʪʳ ï ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʩʦʜʝʨʞʘʥʠʷ ʢʘʣʴʮʠʷ ʠ ʤʘʛʥʠʷ ʚ 

ʠʟʤʝʣʴʯʝʥʥʦʤ ʚʳʩʫʰʝʥʥʦʤ ʩʳʨʴʝ ʣʠʩʪʴʝʚ ʢʨʘʧʠʚʳ ʜʚʫʜʦʤʥʦʡ, 
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ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʥʘ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʆʨʝʥʙʫʨʛʩʢʦʡ 

ʦʙʣʘʩʪʠ.  

ʆʙʲʝʢʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʃʠʩʪʴʷ ʢʨʘʧʠʚʳ ʜʚʫʜʦʤʥʦʡ, ʩʦʙʨʘʥʥʳʝ ʚ 

ʂʫʚʘʥʜʳʢʩʢʦʤ ʠ ɹʝʣʷʝʚʩʢʦʤ ʨʘʡʦʥʘʭ ʆʨʝʥʙʫʨʛʩʢʦʡ ʦʙʣʘʩʪʠ. ʉʳʨʴʝ ʙʳʣʦ 

ʩʦʙʨʘʥʦ ʚʦ ʚʨʝʤʷ ʬʘʟʳ ʮʚʝʪʝʥʠʷ ʨʘʩʪʝʥʠʡ (ʠʶʣʴ-ʘʚʛʫʩʪ), ʨʘʟʣʦʞʝʥʦ ʥʘ ʪʢʘʥʠ ʠ 

ʚʳʩʫʰʝʥʦ ʧʦʜ ʥʘʚʝʩʦʤ. ʇʦʩʣʝ ʩʫʰʢʠ ʠʟ ʩʳʨʴʷ ʙʳʣʠ ʫʜʘʣʝʥʳ ʧʦʯʝʨʥʝʚʰʠʝ ʠ 

ʧʦʙʫʨʝʚʰʠʝ ʣʠʩʪʴʷ, ʩʪʝʙʣʠ, ʮʚʝʪʢʠ. ʉʳʨʴʝ ʚʳʩʫʰʝʥʦ ʠ ʠʟʤʝʣʴʯʝʥʦ ʚ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʘʚʠʣʘʤʠ ʦʙʱʝʡ ʬʘʨʤʘʢʦʧʝʡʥʦʡ ʩʪʘʪʴʠ çʂʨʘʧʠʚʳ ʜʚʫʜʦʤʥʦʡ 

ʣʠʩʪʴʷè [1]. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʠʦʥʦʚ 

Mg2+ ʠ Ca2+ ʧʨʦʚʦʜʠʣʠ ʚ ʚʦʜʥʳʭ ʠʟʚʣʝʯʝʥʠʷʭ ʣʠʩʪʴʝʚ ʢʨʘʧʠʚʳ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

(ʧʦʩʣʝ ʨʝʘʢʮʠʠ ʦʩʘʞʜʝʥʠʷ) ʤʝʪʦʜʦʤ ʢʦʤʧʣʝʢʩʦʥʦʤʝʪʨʠʠ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ 

ʤʝʪʘʣʣʦʠʥʜʠʢʘʪʦʨʦʚ ʧʠʨʦʢʘʪʝʭʠʥʦʚʦʛʦ ʬʠʦʣʝʪʦʚʦʛʦ (ʦʧʨʝʜʝʣʝʥʠʝ Mg2+) ʠ 

ʢʠʩʣʦʪʥʦʛʦ ʭʨʦʤʦʚʦʛʦ ʪʝʤʥʦ-ʩʠʥʝʛʦ (ʦʧʨʝʜʝʣʝʥʠʝ Ca2+) [5; 7].  

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ Mg2+ 10 ʤʣ ʚʦʜʥʦʛʦ ʠʟʚʣʝʯʝʥʠʷ ʧʝʨʝʥʦʩʠʣʠ ʚ ʢʦʣʙʫ ʜʣʷ 

ʪʠʪʨʦʚʘʥʠʷ, ʟʘʪʝʤ ʧʨʠʙʘʚʣʷʣʠ 50 ʤʣ ʚʦʜʳ ʦʯʠʱʝʥʥʦʡ, 4 ʤʣ ʘʤʤʠʘʯʥʦʛʦ 

ʙʫʬʝʨʥʦʛʦ ʨʘʩʪʚʦʨʘ ʠ ʥʝʩʢʦʣʴʢʦ ʢʨʫʧʠʥʦʢ ʧʠʨʦʢʘʪʝʭʠʥʦʚʦʛʦ ʬʠʦʣʝʪʦʚʦʛʦ. 

ʊʠʪʨʦʚʘʣʠ 0,05 ʄ ʨʘʩʪʚʦʨʦʤ ʪʨʠʣʦʥʘ ɹ (Naʕɼʊɸ) ʜʦ ʧʝʨʝʭʦʜʘ ʦʢʨʘʩʢʠ ʦʪ 

ʟʝʣʝʥʦʚʘʪʦ-ʩʠʥʝʡ ʜʦ ʢʨʘʩʥʦ-ʚʠʰʥʝʚʦʡ. ʉʦʜʝʨʞʘʥʠʝ Mg2+ ʨʘʩʩʯʠʪʳʚʘʣʠ ʚ 

ʧʨʦʮʝʥʪʘʭ (ʍ) ʚ ʧʝʨʝʩʯʝʪʝ ʥʘ ʘʙʩʦʣʶʪʥʦ ʩʫʭʦʝ ʩʳʨʴʝ ʧʦ ʬʦʨʤʫʣʝ 1: 

 

ʍ,% = V Ā 0,0012 Ā 200 Ā 100 Ā 100 

m Ā 10 Ā (100 ï W)       (1) 

 

ʛʜʝ: 0,0012 ï ʢʦʣʠʯʝʩʪʚʦ ʤʘʛʥʠʷ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ 1 ʤʣ 0,05 ʄ ʨʘʩʪʚʦʨʘ 

Naʕɼʊɸ, ʛ; V ï ʦʙʲʝʤ ʨʘʩʪʚʦʨʘ Naʕɼʊɸ 0,05 ʄ, ʧʦʰʝʜʰʝʛʦ ʥʘ ʪʠʪʨʦʚʘʥʠʝ, 

ʤʣ; m ï ʤʘʩʩʘ ʩʳʨʴʷ, ʛ; W ï ʧʦʪʝʨʷ ʚ ʤʘʩʩʝ ʩʳʨʴʷ ʧʨʠ ʚʳʩʫʰʠʚʘʥʠʠ, %. 

ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʠʦʥʦʚ Ca2+ ʢ ʧʨʦʪʠʪʨʦʚʘʥʥʦʤʫ ʠʟʚʣʝʯʝʥʠʶ ʧʨʠʙʘʚʣʷʣʠ 

ʥʝʩʢʦʣʴʢʦ ʢʨʫʧʠʥʦʢ ʢʨʠʩʪʘʣʣʠʯʝʩʢʦʛʦ ʥʘʪʨʠʷ ʛʠʜʨʦʢʩʠʜʘ ʜʦ pH=12,0ï13,0, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʠʦʥʳ Mg2+ ʙʫʜʫʪ ʚʳʧʘʜʘʪʴ ʚ ʚʠʜʝ ʩʪʫʜʝʥʠʩʪʦʛʦ ʦʩʘʜʢʘ 




