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ʈɽɼɸʂʎɯʁʅɸ ʂʆʃɽɻɯʗ: 

ʂʫʟʠʢ ɸʥʜʨʽʡ ɼʘʥʠʣʦʚʠʯ, ʜʦʢʪʦʨ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʦʨ, ʧʨʦʨʝʢʪʦʨ ʟ  

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ ʃɼʋ ɹɾɼ; 

ʃʠʥ ɸʥʜʨʽʡ ʉʪʝʧʘʥʦʚʠʯ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʥʘʯʘʣʴʥʠʢ ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʛʦ 
ʽʥʩʪʠʪʫʪʫ ʧʦʞʝʞʥʦʾ ʪʘ ʪʝʭʥʦʛʝʥʥʦʾ ʙʝʟʧʝʢʠ ʃɼʋ ɹɾɼ; 

ʇʘʩʥʘʢ ɯʚʘʥ ɺʘʩʠʣʴʦʚʠʯ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʩʪʫʧʥʠʢ ʥʘʯʘʣʴʥʠʢʘ  

ʥʘʚʯʘʣʴʥʦ-ʥʘʫʢʦʚʦʛʦ ʽʥʩʪʠʪʫʪʫ ʧʦʞʝʞʥʦʾ ʪʘ ʪʝʭʥʦʛʝʥʥʦʾ ʙʝʟʧʝʢʠ ʃɼʋɹɾɼ ʟ ʥʘʚʯʘʣʴʥʦ- 
ʥʘʫʢʦʚʦʾ ʨʦʙʦʪʠ; 

ɹʘʰʠʥʩʴʢʠʡ ʆʣʝʛ ɯʚʘʥʦʚʠʯ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʥʘʯʘʣʴʥʠʢ ʢʘʬʝʜʨʠ  
ʥʘʛʣʷʜʦʚʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʧʦʞʝʞʥʦʾ ʘʚʪʦʤʘʪʠʢʠ ʃɼʋ ɹɾɼ; 

ʂʨʘʚʝʮʴ ɯʛʦʨ ʇʝʪʨʦʚʠʯ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʟʘʩʪʫʧʥʠʢ ʥʘʯʘʣʴʥʠʢʘ ʢʘʬʝʜʨʠ 

ʥʘʛʣʷʜʦʚʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʧʦʞʝʞʥʦʾ ʘʚʪʦʤʘʪʠʢʠ ʃɼʋ ɹɾɼ; 
ʌʝʨʝʥʮ ʅʘʜʽʷ ʆʣʝʢʩʘʥʜʨʽʚʥʘ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʥʘʛʣʷʜʦʚʦ-

ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʧʦʞʝʞʥʦʾ ʘʚʪʦʤʘʪʠʢʠ ʃɼʋ ɹɾɼ; 

ɺʦʚʢ ʉʝʨʛʽʡ ʗʨʦʩʣʘʚʦʚʠʯ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʥʘʛʣʷʜʦʚʦ- 
ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʧʦʞʝʞʥʦʾ ʘʚʪʦʤʘʪʠʢʠ ʃɼʋ ɹɾɼ; 

ʐʘʧʦʚʘʣʦʚ ʆʣʝʛ ɺʘʣʝʨʽʡʦʚʠʯ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʥʘʛʣʷʜʦʚʦ- 

ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʧʦʞʝʞʥʦʾ ʘʚʪʦʤʘʪʠʢʠ ʃɼʋ ɹɾɼ; 
ʇʝʣʝʰʢʦ ʄʘʨʪʘ ɿʝʥʦʥʽʚʥʘ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ ʥʘʛʣʷʜʦʚʦ-

ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʧʦʞʝʞʥʦʾ ʘʚʪʦʤʘʪʠʢʠ ʃɼʋ ɹɾɼ; 

ʄʽʣʣʝʨ ʆʣʝʛ ɺʘʩʠʣʴʦʚʠʯ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ ʥʘʛʣʷʜʦʚʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ  
ʧʦʞʝʞʥʦʾ ʘʚʪʦʤʘʪʠʢʠ ʃɼʋ ɹɾɼ; 

ʂʫʰʥʽʨ ɸʥʜʨʽʡ ʇʝʪʨʦʚʠʯ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʠ  

ʥʘʛʣʷʜʦʚʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʧʦʞʝʞʥʦʾ ʘʚʪʦʤʘʪʠʢʠ ʃɼʋ ɹɾɼ; 
ʅʘʟʘʨʦʚʝʮʴ ʆʣʝʛ ɹʦʛʜʘʥʦʚʠʯ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ  

ʥʘʛʣʷʜʦʚʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʧʦʞʝʞʥʦʾ ʘʚʪʦʤʘʪʠʢʠ ʃɼʋ ɹɾɼ; 

ɹʝʨʝʞʘʥʩʴʢʠʡ ʊʘʨʘʩ ɻʨʠʛʦʨʦʚʠʯ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ  
ʥʘʛʣʷʜʦʚʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʧʦʞʝʞʥʦʾ ʘʚʪʦʤʘʪʠʢʠ ʃɼʋ ɹɾɼ; 

ʍʘʨʠʰʠʥ ɼʝʤ'ʷʥ ɺʘʩʠʣʴʦʚʠʯ, ʢʘʥʜʠʜʘʪ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, ʚʠʢʣʘʜʘʯ ʢʘʬʝʜʨʠ ʥʘʛʣʷʜʦʚʦ- 

ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʧʦʞʝʞʥʦʾ ʘʚʪʦʤʘʪʠʢʠ ʃɼʋ ɹɾɼ. 
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ɿʘ ʪʦʯʥʽʩʪʴ ʥʘʚʝʜʝʥʠʭ ʬʘʢʪʽʚ, ʝʢʦʥʦʤʽʢʦ-
ʩʪʘʪʠʩʪʠʯʥʠʭ ʪʘ ʽʥʰʠʭ ʜʘʥʠʭ, ʘ ʪʘʢʦʞ ʟʘ ʚʠ-

ʢʦʨʠʩʪʘʥʥʷ ʚʽʜʦʤʦʩʪʝʡ, ʱʦ ʥʝ ʨʝʢʦʤʝʥʜʦ-

ʚʘʥʽ ʜʦ ʚʽʜʢʨʠʪʦʾ ʧʫʙʣʽʢʘʮʽʾ, ʚʽʜʧʦʚʽʜʘʣʴ-
ʥʽʩʪʴ ʥʝʩʫʪʴ ʘʚʪʦʨʠ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʤʘ-

ʪʝʨʽʘʣʽʚ. ʇʨʠ ʧʝʨʝʜʨʫʢʦʚʫʚʘʥʥʽ ʤʘʪʝʨʽʘʣʽʚ 

ʧʦʩʠʣʘʥʥʷ ʥʘ ʟʙʽʨʥʠʢ ʦʙʦʚôʷʟʢʦʚʝ. 
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ʉʝʢʮʽʷ 1. ɼʝʨʞʘʚʥʠʡ ʥʘʛʣʷʜ ʫ ʩʬʝʨʽ ʧʦʞʝʞʥʦʾ ʪʘ 
ʪʝʭʥʦʛʝʥʥʦʾ ʙʝʟʧʝʢʠ 

 

  

ʋɼʂ 614.842.847 

 

ɸʅɸʃɯɿ ʃʆɻɯʏʅʀʍ ɺɿɸɭʄʆɿɺôʗɿʂɯɺ ʇɯɼ ʏɸʉ  

ɿɸʇʆɺʅɽʅʅʗ ʂɸʈʊʂʀ ʆɹʃɯʂʋ ʇʆɾɽɾɯ 

 

ʆ.ɯ. ɹʘʰʠʥʩʴʢʠʡ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ɭ.ɸ. ʃʝʚʠʢ,  

ɼ.ɺ. ʈʫʞʠʮʴʢʠʡ  

ʃʴʚʽʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʝʟʧʝʢʠ  

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 

 

ɿ ʤʝʪʦʶ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʦʙʣʽʢʫ ʧʦʞʝʞ ʪʘ ʾʭ 

ʥʘʩʣʽʜʢʽʚ ʚ ʋʢʨʘʾʥʽ ʚʩʪʘʥʦʚʣʝʥʦ ʥʦʚʽ ʚʠʤʦʛʠ ʱʦʜʦ ʟʘʧʦʚʥʝʥʥʷ ʢʘʨ-

ʪʦʢ ʦʙʣʽʢʫ ʧʦʞʝʞ, ʱʦ ʥʘʙʨʘʣʠ ʯʠʥʥʦʩʪʽ ʟ 1 ʩʽʯʥʷ 2018 ʨʦʢʫ. ʅʘʢʘ-

ʟʦʤ ɼʉʅʉ ʋʢʨʘʾʥʠ ʟʘʪʚʝʨʜʞʝʥʦ ʬʦʨʤʫ ʢʘʨʪʢʠ ʦʙʣʽʢʫ ʧʦʞʝʞʽ,ʽʥ-

ʩʪʨʫʢʮʽʶ ʧʦ ʨʦʙʦʪʽ ʟ ʢʘʨʪʢʦʶ ʦʙʣʽʢʫ ʧʦʞʝʞ, ʬʦʨʤʫ ʞʫʨʥʘʣʫ 

ʨʝʻʩʪʨʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʦʞʝʞʽ ʪʘ ʦʙʣʽʢʫ ʧʦʞʝʞ,ʽʥʩʪʨʫʢʮʽʶ ʽʟ ʟʘ-

ʧʦʚʥʝʥʥʷ (ʚʝʜʝʥʥʷ) ʞʫʨʥʘʣʫ ʨʝʻʩʪʨʘʮʽʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʦʞʝʞʽ ʪʘ 

ʦʙʣʽʢʫ ʧʦʞʝʞ, ʪʠʪʫʣʴʥʠʡ ʘʨʢʫʰ ʩʧʨʘʚʠ ʧʨʦ ʧʦʞʝʞʫ. 

ʇʦʨʷʜʦʢ ʨʦʙʦʪʠ ʟ ʢʘʨʪʢʦʶ ʦʙʣʽʢʫ ʧʦʞʝʞʽ (ʜʘʣʽ ï ʂʆʇ) ʪʘ 

ʚʠʤʦʛʠ ʜʦ ʾʾ ʟʘʧʦʚʥʝʥʥʷ ʚʠʟʥʘʯʝʥʦ ʽʥʩʪʨʫʢʮʽʻʶ ʧʦ ʨʦʙʦʪʽ ʟ ʢʘʨʪ-

ʢʦʶ ʦʙʣʽʢʫ ʧʦʞʝʞʽ (ʜʘʣʽ ï ɯʥʩʪʨʫʢʮʽʷ), ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʩʝʤʠ 

ʨʦʟʜʽʣʽʚ, ʫ ʷʢʠʭ ʧʝʨʝʜʙʘʯʝʥʦ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʟʘʛʘʣʴʥʽ ʜʘʥʽ, ʽʥʬʦʨ-

ʤʘʮʽʶ ʧʨʦ ʦʙôʻʢʪ ʧʦʞʝʞʽ, ʥʘʩʣʽʜʢʠ ʧʦʞʝʞ, ʚʨʷʪʦʚʘʥʠʭ ʥʘ ʧʦʞʝʞʽ, 

ʨʦʟʚʠʪʦʢ ʽ ʛʘʩʽʥʥʷ ʧʦʞʝʞʽ, ʩʠʣʠ ʪʘ ʟʘʩʦʙʠ ʛʘʩʽʥʥʷ ʧʦʞʝʞʽ, ʘ ʪʘʢʦʞ 

ʧʨʦ ʟʘʭʦʜʠ ʜʝʨʞʘʚʥʦʛʦ ʥʘʛʣʷʜʫ (ʢʦʥʪʨʦʣʶ), ʱʦ ʟʜʽʡʩʥʶʚʘʣʠʩʷ ʥʘ 

ʦʙôʻʢʪʽ ʧʦʞʝʞʽ. ʊʘʢʦʞ, ʽʥʩʪʨʫʢʮʽʷ ʤʽʩʪʠʪʴ 31 ʪʘʙʣʠʮʶ ʟ ʧʝʨʝʣʽʢʦʤ 

ʢʦʜʽʚ ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʟʠʮʽʡ ʂʆʇ. ɺʩʴʦʛʦ ʂʆʇ ʧʝʨʝʜʙʘʯʘʻ 75 

ʢʦʜʦʚʠʭ ʽ ʪʝʢʩʪʦʚʠʭ ʧʦʟʠʮʽʡ, ʜʝʷʢʽ ʟ ʷʢʠʭ ʣʦʛʽʯʥʦ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʽ. 

ɹʘʛʘʪʦʨʽʯʥʠʡ ʧʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ ʨʦʙʦʪʠ ʟ ʂʆʇ ʪʘ ʘʥʘʣʽʟ ʤʘ-

ʩʠʚʫ ʧʝʨʚʠʥʥʠʭ ʜʘʥʠʭ ʧʨʦ ʧʦʞʝʞʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʯʠʩʣʝʥʥʽ 

ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʪʘ ʥʝʪʦʯʥʦʩʪʽ ʧʽʜ ʯʘʩ ʟʘʧʦʚʥʝʥʥʷ ʪʘ ʬʦʨʤʫʚʘʥʥʷ 
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ʧʝʨʚʠʥʥʠʭ ʜʘʥʠʭ, ʱʦ ʫ ʧʦʜʘʣʴʰʦʤʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʝʚʥʦʛʦ ʚʠʢ-

ʨʠʚʣʝʥʥʷ ʨʝʘʣʴʥʦʾ ʩʠʪʫʘʮʽʾ ʟ ʧʦʞʝʞʘʤʠ ʪʘ ʥʝ ʜʘʻ ʟʤʦʛʠ ʦʙôʻʢʪʠʚʥʦ 

ʦʮʽʥʶʚʘʪʠ ʧʨʦʪʠʧʦʞʝʞʥʠʡ ʩʪʘʥ ʪʝʨʠʪʦʨʽʡ ʽ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʥʘ 

ʟʘʛʘʣʴʥʦʜʝʨʞʘʚʥʦʤʫ ʨʽʚʥʽ. ʊʦʞ, ʟ ʤʝʪʦʶ ʥʘʣʝʞʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʦʚʥʦʪʠ, ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʦʞʝʞʽ ʪʘ ʾʭ ʥʘʩʣʽʜʢʠ, 

ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʩʢʣʘʜʘʥʥʷ ʂʆʇ ʪʘ ʤʽʥʽʤʽʟʘʮʽʾ ʧʦʤʠʣʦʢ ʽ 

ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʝʡ, ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʣʦʛʽʯʥʽ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʧʽʜ 

ʯʘʩ ʟʘʧʦʚʥʝʥʥʷ ʢʘʨʪʦʢ ʦʙʣʽʢʫ ʧʦʞʝʞ.  

ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʷʢʱʦ ʦʙôʻʢʪ ʧʦʞʝʞʽ ʻ ʩʫʙôʻʢʪʦʤ ʛʦʩʧʦʜʘ-

ʨʶʚʘʥʥʷ, ʪʦ ʜʣʷ ʥʴʦʛʦ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʨʠʪʝʨʽʾʚ, ʟʘ ʷʢʠʤʠ 

ʦʮʽʥʶʻʪʴʩʷ ʩʪʫʧʽʥʴ ʨʠʟʠʢʫ ʚʽʜ ʧʨʦʚʘʜʞʝʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴ-

ʥʦʩʪʽ ʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʟʜʽʡʩʥʝʥʥʷ ʧʣʘʥʦʚʠʭ ʟʘʭʦʜʽʚ 

ʜʝʨʞʘʚʥʦʛʦ ʥʘʛʣʷʜʫ (ʢʦʥʪʨʦʣʶ), ʚʩʪʘʥʦʚʣʝʥʠʭ, ʦʙʦʚôʷʟʢʦʚʦ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʜʠʥ ʟ ʪʨʴʦʭ ʩʪʫʧʝʥʽʚ ʨʠʟʠʢʫ. ʆʪʞʝ, ʧʽʜ ʯʘʩ ʩʢʣʘ-

ʜʘʥʥʷ ʂʆʇ ʜʣʷ ʪʘʢʦʛʦ ʦʙôʻʢʪʘ ʧʦʞʝʞʽ, ʧʦʨʷʜ ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ ʩʪʫ-

ʧʝʥʶ ʨʠʟʠʢʫ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʦʙʦʚôʷʟʢʦʚʦ ʥʝʦʙʭʽʜʥʦ ʟʘ-

ʧʦʚʥʶʚʘʪʠ ʧʦʟʠʮʽʾ ʱʦʜʦ ñʧʽʜʢʦʥʪʨʦʣʴʥʦʩʪʽ ʦʙôʻʢʪʘò ʡ ʫʤʦʚ, ʥʘ 

ʧʽʜʩʪʘʚʽ ʷʢʠʭ ʟʜʽʡʩʥʶʻʪʴʩʷ ʛʦʩʧʦʜʘʨʩʴʢʘ ʜʽʷʣʴʥʽʩʪʴ. ʋ ʩʚʦʶ 

ʯʝʨʛʫ, ʷʢʱʦ ʦʙôʻʢʪ, ʥʘ ʷʢʦʤʫ ʟʜʽʡʩʥʶʻʪʴʩʷ  ʜʝʨʞʘʚʥʠʡ ʥʘʛʣʷʜ 

(ʢʦʥʪʨʦʣʴ) ʫ ʩʬʝʨʽ ʇɹ, ʪʦ ʦʙʦʚôʷʟʢʦʚʦ ʥʝʦʙʭʽʜʥʦ ʟʘʧʦʚʥʠʪʠ ʧʦʟʠ-

ʮʽʾ ʂʆʇ ʱʦʜʦ ʜʘʪʠ ʪʘ ʚʠʜʫ ʦʩʪʘʥʥʴʦʾ ʧʝʨʝʚʽʨʢʠ.  

ɼʣʷ ʙʫʜʠʥʢʽʚ ʚʠʨʦʙʥʠʯʦʛʦ ʪʘ ʩʢʣʘʜʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʘ ʪʘ-

ʢʦʞ ʟʦʚʥʽʰʥʽʭ ʫʩʪʘʥʦʚʦʢ, ʟʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʧʦʞʝʞʦʚʠʙʫʭʦʥʝ-

ʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ ʽ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʚ ʥʠʭ ʟʥʘʭʦʜʷʪʴʩʷ (ʟʙʝʨʽʛʘʶʪʴʩʷ, 

ʧʝʨʝʨʦʙʣʷʶʪʴʩʷ, ʪʨʘʥʩʧʦʨʪʫʶʪʴʩʷ), ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚʠʨʦʙʥʠʮʪʚ ʪʘ ʦʙôʻʤʥʦ-ʧʣʘʥʫʚʘʣʴʥʠʭ 

ʨʽʰʝʥʴ, ʥʘʷʚʥʦʩʪʽ ʪʝʭʥʽʯʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʟʘʧʦʙʽʛʘʶʪʴ ʚʠʥʠʢʥʝʥʥʶ 

ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʚʽʜʧʦʚʽʜʥʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʾʭ ʢʘʪʝʛʦʨʽʾ ʟʘ ʚʠʙʫ-

ʭʦʧʦʞʝʞʥʦʶ ʪʘ ʧʦʞʝʞʥʦʶ ʥʝʙʝʟʧʝʢʦʶ. ʊʦʞ, ʷʢʱʦ ʦʙôʻʢʪʦʤ ʧʦ-

ʞʝʞʽ ʻ ʙʫʜʽʚʣʷ, ʮʝʭ, ʩʢʣʘʜ ʘʙʦ ʟʦʚʥʽʰʥʷ ʫʩʪʘʥʦʚʢʘ ʚʠʨʦʙʥʠʯʦʛʦ ʧʨʠ-

ʟʥʘʯʝʥʥʷ, ʪʦ ʧʦʟʠʮʽʷ ʱʦʜʦ ʢʘʪʝʛʦʨʽʾ ʥʝʙʝʟʧʝʢʠ ʻ ʦʙʦʚôʷʟʢʦʚʦʶ ʜʣʷ 

ʟʘʧʦʚʥʝʥʥʷ. ɺʽʜʧʦʚʽʜʥʦ, ʷʢʱʦ ʦʙôʻʢʪʦʤ ʧʦʞʝʞʽ ʻ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ 

ʘʙʦ ʚʽʜʢʨʠʪʽ ʪʝʨʠʪʦʨʽʾ, ʟʛʘʜʘʥʘ ʧʦʟʠʮʽʷ ʥʝ ʟʘʧʦʚʥʶʻʪʴʩʷ. ʋ ʨʘʟʽ ʥʘʷʚ-

ʥʦʩʪʽ ʩʠʩʪʝʤʠ ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ ʟʘʭʠʩʪʫ ʥʘ ʦʙôʻʢʪʽ ʧʦʞʝʞʽ ʫ 
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ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʟʠʮʽʷʭ ʂʆʇ ʦʙʦʚôʷʟʢʦʚʦ ʢʦʜʦʤ ʟʘʟʥʘʯʘʻʪʴʩʷ ʚʠʜ 

ʧʝʚʥʦʾ ʩʠʩʪʝʤʠ ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ ʟʘʭʠʩʪʫ ʪʘ ʨʝʟʫʣʴʪʘʪ ʾʾ ʜʽʾ. ʗʢʱʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʣʶʜʠʥʘ ʟʘʛʠʥʫʣʘ ʚʥʘʩʣʽʜʦʢ ʧʦʞʝʞʽ, ʪʦ ʫ ʂʆʇ 

ʦʙʦʚôʷʟʢʦʚʦ ʧʦʚʠʥʥʽ ʟʘʟʥʘʯʘʪʠʩʷ: ʧʨʽʟʚʠʱʝ, ʽʤôʷ ʪʘ ʧʦ ʙʘʪʴʢʦʚʽ ʟʘ-

ʛʠʙʣʦʛʦ, ʡʦʛʦ ʚʽʢ, ʩʪʘʪʴ, ʩʦʮʽʘʣʴʥʠʡ ʩʪʘʪʫʩ, ʘ ʪʘʢʦʞ ʤʦʤʝʥʪ ʥʘʩʪʘʥʥʷ 

ʩʤʝʨʪʽ ʡ ʫʤʦʚʠ, ʱʦ ʚʧʣʠʥʫʣʠ ʥʘ ʟʘʛʠʙʝʣʴ ʣʶʜʠʥʠ.  

ʊʘʢʦʞ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʚʟʘʻʤʦʟʚôʷʟʢʠ ʤʽʞ ʜʝʷʢʠʤʠ ʧʨʠʯʠ-

ʥʘʤʠ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʪʘ ʚʠʨʦʙʘʤʠ-ʽʥʽʮʽʘʪʦʨʘʤʠ, ʥʘ ʷʢʠʭ ʘʙʦ 

ʚʽʜ ʷʢʠʭ ʚʠʥʠʢʣʘ ʧʦʞʝʞʘ. ʅʘʧʨʠʢʣʘʜ, ʜʣʷ ʥʦʤʝʥʢʣʘʪʫʨʠ ʧʨʠʯʠʥ 

ʧʦʞʝʞ ʫʥʘʩʣʽʜʦʢ ʧʦʨʫʰʝʥʥʷ ʧʨʘʚʠʣ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʧʨʠ 

ʚʣʘʰʪʫʚʘʥʥʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ ʣʦʛʽʯʥʦ ʟʘʟʥʘʯʘʪʠ 

ʷʢ ʚʠʨʽʙ-ʽʥʽʮʽʘʪʦʨ ʝʣʝʢʪʨʦʢʘʙʝʣʽ, ʝʣʝʢʪʨʦʧʨʠʣʘʜʠ, ʝʣʝʢʪʨʠʯʥʽ 

ʨʦʟʧʦʜʽʣʴʯʽ ʧʨʠʩʪʨʦʾ, ʝʣʝʢʪʨʠʯʥʽ ʘʧʘʨʘʪʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷ. ɯʟ ʟʘʧʨʦ-

ʚʘʜʞʝʥʥʷʤ ʥʦʚʠʭ ʢʝʨʽʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʜʽʷʣʴ-

ʥʽʩʪʴ, ʧʦʚôʷʟʘʥʫ ʟʽ ʩʪʘʪʠʩʪʠʯʥʠʤ ʦʙʣʽʢʦʤ ʧʦʞʝʞ ʪʘ ʾʭ ʥʘʩʣʽʜʢʽʚ, 

ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʡ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʦʮʝʩʫ ʬʦʨʤʫʚʘʥʥʷ ʤʘʩʠʚʫ ʢʘʨ-

ʪʦʢ ʦʙʣʽʢʫ ʧʦʞʝʞ ʫ ɼʉʅʉ ʋʢʨʘʾʥʠ, ʾʭ ʦʙʨʦʙʢʠ, ʫʟʘʛʘʣʴʥʝʥʥʷ ʪʘ 

ʧʽʜʛʦʪʦʚʢʠ ʩʪʘʪʠʩʪʠʯʥʠʭ ʬʦʨʤ ʧʨʦ ʧʦʞʝʞʽ ʪʘ ʾʭ ʥʘʩʣʽʜʢʠ ʥʘ ʨʘʡ-

ʦʥʥʦʤʫ, ʦʙʣʘʩʥʦʤʫ ʪʘ ʜʝʨʞʘʚʥʦʤʫ ʨʽʚʥʷʭ, ʨʦʟʨʦʙʣʝʥʦ ʚʽʜʧʦʚʽʜʥʝ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʆʥʦʚʣʝʥʥʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 

ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʧʨʦʮʝʜʫʨ ʟʽ ʩʪʚʦʨʝʥʥʷʤ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʟʥʘʯʝʥʠʭ ʣʦʛʽʯʥʠʭ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʜʦʟʚʦʣʠʪʴ 

ʤʽʥʽʤʽʟʫʚʘʪʠ ʥʝʜʦʣʽʢʠ ʪʘ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʽʜ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʤʘ-

ʩʠʚʫ ʧʝʨʚʠʥʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʫ ʪʝʨʠʪʦʨʽʘʣʴʥʠʭ ʦʨʛʘʥʘʭ 

ɼʉʅʉ ʋʢʨʘʾʥʠ ʪʘ ʩʧʨʠʷʪʠʤʝ ʧʽʜʚʠʱʝʥʥʶ ʷʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʚ 

ʩʚʦʶ ʯʝʨʛʫ ʜʦʟʚʦʣʠʪʴ ʝʬʝʢʪʠʚʥʦ ʦʮʽʥʶʚʘʪʠ ʩʪʘʥ ʧʦʞʝʞʥʦʾ ʙʝʟ-

ʧʝʢʠ ʚ ʋʢʨʘʾʥʽ, ʨʦʟʨʦʙʣʷʪʠ ʧʨʝʚʝʥʪʠʚʥʽ ʟʘʭʦʜʠ ʜʣʷ ʟʘʭʠʩʪʫ ʞʠʪʪʷ 

ʪʘ ʟʜʦʨʦʚôʷ ʛʨʦʤʘʜʷʥ, ʤʘʡʥʘ ʚʩʽʭ ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ ʚʽʜ ʧʦʞʝʞ.  
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ʆ.ɯ. ɹʘʰʠʥʩʴʢʠʡ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ɺ.ɯ. ʃʝʥʜʻʣ, ʢʫʨ-

ʩʘʥʪ, ɺ.ɯ. ʉʦʬʨʦʥʷ, ʢʫʨʩʘʥʪ 

ʃʴʚʽʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 

 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʽʤʦʚʽʨʥʦʩʪʽ ʨʘʥʥʴʦʛʦ ʚʠʷʚʣʝʥʥʷ ʦʩʝʨʝʜʢʫ ʧʦʞʝʞʽ. ɼʣʷ ʧʽʜʚʠ-

ʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʨʘʥʥʴʦʛʦ ʚʠʷʚʣʝʥʥʷ ʦʩʝ-

ʨʝʜʢʫ ʧʦʞʝʞʽ ʽʩʥʫʶʪʴ ʬʽʟʠʯʥʽ ʷʚʠʱʘ ʪʘʢʽ, ʷʢ - ʘʢʫʩʪʠʯʥʘ ʝʤʽʩʽʷ 

(ɸɽ). ɸʢʫʩʪʠʯʥʘ ʝʤʽʩʽʷ, ʷʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʬʽʟʠʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʛʦʨʽʥʥʷ ʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤʘʭ ʨʘʥʥʴʦʛʦ ʚʠʷʚʣʝʥʥʷ ʟʘʛʦʨʷʥʥʷ 

ʜʦ ʥʝʜʘʚʥʴʦʛʦ ʯʘʩʫ ʥʝ ʟʘʩʪʦʩʦʚʫʚʘʣʘʩʷ. 

ʌʽʟʠʢʦ-ʭʽʤʽʯʥʘ ʩʢʣʘʜʦʚʘ ʘʢʫʩʪʠʯʥʦʾ ʝʤʽʩʽʾ ʧʨʠ ʛʦʨʽʥʥʽ ʧʦʣʷ-

ʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʦʢʠʩʣʶʚʘʣʴʥʦ-ʚʽʜʥʦʚʥʦʾ ʨʝʘʢʮʽʾ ʬʦʨ-

ʤʫʻʪʴʩʷ ʩʧʝʢʪʨ ʘʢʫʩʪʠʯʥʠʭ ʢʦʣʠʚʘʥʴ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʚʠʥʠʢʥʝʥʥʷʤ ʽ 

ʨʫʡʥʫʚʘʥʥʷʤ ʥʘ ʤʦʣʝʢʫʣʷʨʥʦʤʫ ʨʽʚʥʽ ʥʘʧʨʫʛʠ ʚ ʢʨʠʩʪʘʣʽʯʥʽʡ 

ʨʝʰʽʪʮʽ ʤʘʪʝʨʽʘʣʫ. ʋ ʨʽʜʠʥʘʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʤʽʱʝʥʥʷ ʤʘʩ ʨʝʘ-

ʛʝʥʪʽʚ, ʧʨʦʜʫʢʪʽʚ ʽ ʬʦʨʤʫʚʘʥʥʷ ʙʫʣʴʙʘʰʦʢ ʛʘʟʫ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʢʦʣʠʚʘʥʴ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʦʙ'ʻʢʪʘ ʟʘʛʦʨʷʥʥʷ (ʢʘʚʽʪʘ-

ʮʽʡʥʦʛʦ ʷʚʠʱʘ). ɼʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʷʚʠʱʘ ʙʫʣʦ ʚʠʙʨʘʥʦ 4 ʚʠʜʠ 

ʟʨʘʟʢʽʚ ʮʝʣʶʣʦʟʦʚʤʽʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ð ʜʝʨʝʚʠʥʘ, ʢʘʨʪʦʥ, ʚʘʪʘ, 

ʙʠʥʪ, ʟ ʢʦʞʥʠʤ ʟ ʷʢʠʭ ʧʨʦʚʝʜʝʥʦ ʧʦ 3 ʝʢʩʧʝʨʠʤʝʥʪʠ ʽʟ ʟʘʧʠʩʦʤ 

ʘʢʫʩʪʠʯʥʠʭ ʩʧʝʢʪʨʽʚ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʧʨʠ ʛʦʨʽʥʥʽ ʟʨʘʟʢʽʚ. 

ʆʙʨʦʙʢʘ ʦʪʨʠʤʘʥʠʭ ʩʧʝʢʪʨʽʚ ʘʢʫʩʪʠʯʥʠʭ ʢʦʣʠʚʘʥʴ ʧʨʦʮʝʩʫ 

ʛʦʨʽʥʥʷ ʧʨʦʚʝʜʝʥʘ ʧʦ ʟʘʟʜʘʣʝʛʽʜʴ ʩʪʚʦʨʝʥʦʤʫ ʘʣʛʦʨʠʪʤʫ, ʜʝ-

ʪʘʣʴʥʦ ʚʠʢʣʘʜʝʥʦʛʦ ʚ [1]. ʆʙʨʦʙʢʘ ʦʪʨʠʤʘʥʠʭ ʩʧʝʢʪʨʽʚ ʚ ʻʜʠʥʠʭ 

ʢʦʦʨʜʠʥʘʪʘʭ Pmin/Pa (ʚʽʜʥʦʩʥʘ ʘʤʧʣʽʪʫʜʘ ʩʠʛʥʘʣʫ) - f (ʯʘʩʪʦʪʘ 

ʩʠʛʥʘʣʫ) ʧʦʢʘʟʘʣʘ ʟʘʜʦʚʽʣʴʥʫ ʟʙʽʞʥʽʩʪʴ ʧʽʢʦʚʠʭ ʘʤʧʣʽʪʫʜ ʜʦ-

ʩʣʽʜʞʫʚʘʥʠʭ ʟʨʘʟʢʽʚ ʚ ʨʽʟʥʠʭ ʜʽʘʧʘʟʦʥʘʭ ʯʘʩʪʦʪ ʚʽʜ 5 ɻʮ ʜʦ 25 ʢɻʮ. 
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ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʦʮʝʩ ʛʦʨʽʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʠʩʦʢʦʶ ʱʽʣʴ-

ʥʽʩʪʶ ʤʘʢʩʠʤʘʣʴʥʠʭ ʘʤʧʣʽʪʫʜ ʚ ʦʙʣʘʩʪʷʭ ʯʘʩʪʦʪ ʚʽʜ 5 ɻʮ ʜʦ 200 

ɻʮ ʽ ʚʽʜ 400 ɻʮ ʜʦ 25 ʢɻʮ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʧʨʦʮʝʩ ʛʦʨʽʥʥʷ ʟʨʘʟ-

ʢʽʚ ʮʝʣʶʣʦʟʦʚʤʽʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ 

ʩʧʝʢʪʨʽʚ ɸɽ ʚ ʥʠʟʴʢʦʯʘʩʪʦʪʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 0 ʜʦ 800 ɻʮ, ʚ ʩʝ-

ʨʝʜʥʴʦʤʫ ʚʽʜ 1000 ʜʦ 6000 ɻʮ ʽ ʚ ʚʠʩʦʢʦʯʘʩʪʦʪʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 

10 ʜʦ 25,4 ʢɻʮ. 

ɼʣʷ ʧʝʨʝʚʽʨʢʠ ʘʜʝʢʚʘʪʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʦʜʥʦ-

ʟʥʘʯʥʦʾ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʩʧʝʢʪʨʘ ʧʨʦʮʝʩʫ ɸɽ ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʚ ʨʦ-

ʙʦʪʽ ʯʝʨʝʟ ʪʨʘʥʩʬʦʨʤʘʮʽʡʥʠʡ ʤʝʪʦʜ ʬʨʘʢʪʘʣʴʥʦʾ ʨʦʟʤʽʨʥʦʩʪʽ 

ʤʦʞʥʘ ʜʽʟʥʘʪʠʩʴ ʙʽʣʴʰ ʜʝʪʘʣʴʥʽʰʝ [2]. ʌʨʘʢʪʘʣʴʥʘ ʨʦʟʤʽʨʥʽʩʪʴ D 

ʧʦʚ'ʷʟʘʥʘ ʟ ʧʦʢʘʟʥʠʢʦʤ ʍʝʨʩʪʘ (ʅ) [2] ʟʘʣʝʞʥʽʩʪʶ 

 
ʜʝ: R - ʤʘʢʩʠʤʘʣʴʥʠʡ ʨʦʟʤʘʭ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʨʷʜʫ, ʷʢʠʡ ʚʠʟʥʘ-

ʯʘʻʪʴʩʷ ʷʢR=  (t) - (t);  

S - ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʴ; 

n - ʢʽʣʴʢʽʩʪʴ ʩʧʦʩʪʝʨʝʞʝʥʴ (ʤʦʞʝ ʧʨʠʡʤʘʪʠ ʙʫʜʴ-ʷʢʝ ʮʽʣʝ ʟʥʘ-

ʯʝʥʥʷ ʽ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʣʽʢʫ ʪʠʤʯʘʩʦʚʦʛʦ ʽʥʪʝʨʚʘʣʫ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʠʛʥʘʣʫ); 

t - ʽʥʪʝʨʚʘʣ ʯʘʩʫ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ n ʚʽʜʜʽʣʢʽʚ. 

ɼʨʦʙʥʘ ʨʦʟʤʽʨʥʽʩʪʴ ʩʠʛʥʘʣʫ, ʦʪʨʠʤʘʥʘ ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ, 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʬʦʥʫ ʪʘ ʝʬʝʢʪʫ ɸɽ ʧʨʦʮʝʩʫ ʛʦʨʽʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʛʦ ʟʨʘʟʢʘ. 

ʅʘ ʨʠʩ. 1 ʥʘʚʝʜʝʥʦ ʜʠʥʘʤʽʢʫ ʟʤʽʥʠ ʬʨʘʢʪʘʣʴʥʦʾ ʨʦʟʤʽʨʥʦʩʪʽ 

D (n) ʜʣʷ 4 ʚʠʜʽʚ ʟʨʘʟʢʽʚ. ʉʫʪʪʻʚʦʶ ʙʣʠʟʴʢʽʩʪʶ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʧʦ-

ʢʘʟʥʠʢʠ ʧʨʝʩʦʚʘʥʦʛʦ ʢʘʨʪʦʥʫ ʪʘ ʜʝʨʝʚʠʥʠ ʫ ʧʦʨʽʚʥʷʥʽ ʟʨʘʟʢʽʚ ʚʘʪʠ 

ʪʘ ʙʠʥʪʫ. ʅʘ ʧʽʜʩʪʘʚʽ ʨʝʟʫʣʴʪʘʪʽʚ, ʦʪʨʠʤʘʥʠʭ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ɸɽ (ʙʫʣʠ ʟʘʩʪʦʩʦʚʘʥʽ: ʘʥʘʣʽʟ ʩʧʝʢʪʨʘ ʥʘ ʭʘ-

ʨʘʢʪʝʨʥʽ ʧʽʢʦʚʽ ʯʘʩʪʦʪʠ ʽ ʤʝʪʦʜ ʜʠʥʘʤʽʢʠ ʬʨʘʢʪʘʣʴʥʦʾ ʨʦʟʤʽʨ-



ʈʝʛʽʦʥʘʣʴʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 
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ʥʦʩʪʽ) ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʧʨʦʮʝʩ ɸɽ ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʽʜ-

ʜʘʻʪʴʩʷ ʦʜʥʦʟʥʘʯʥʽʡ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʘ ʦʩʥʦʚʽ D=f(n) ʽ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʷʢ ʥʘʜʽʡʥʠʡ ʢʨʠʪʝʨʽʡ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʟʘʛʦʨʷʥʥʷ. 
 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩʫʥʦʢ 1 ï ɼʠʥʘʤʽʢʘ ʟʤʽʥʠ ʬʨʘʢʪʘʣʴʥʦʾ ʨʦʟʤʽʨʥʦʩʪʽ D (n) ʜʣʷ 4 ʚʠʜʽʚ ʟʨʘʟʢʽʚ 

 

ʅʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘʢʦʞ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʜʘʥʠʤʠ, ʦʪʨʠʤʘ-

ʥʠʤʠ ʧʨʠ ʘʥʘʣʽʟʽ ʧʽʢʦʚʠʭ ʯʘʩʪʦʪ ʩʧʝʢʪʨʽʚ. ʊʦʤʫ, ʟʘʧʨʦʧʦʥʦʚʘʥʝ 

ʘʚʪʦʨʘʤʠ, ʦʜʥʦʯʘʩʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʝʢʽʣʴʢʦʭ ʤʝʪʦʜʽʚ ʚ ʩʭʝʤʽ ʘʣ-

ʛʦʨʠʪʤʫ ʘʥʘʣʽʟʫ ɸɽ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʽʜʚʠʱʠʪʠ ʩʪʫʧʽʥʴ 

ʚʽʨʦʛʽʜʥʦʩʪʽ ʚʠʷʚʣʝʥʥʷ ʨʘʥʥʴʦʛʦ ʟʘʛʦʨʷʥʥʷ ʽ ʟʥʠʟʠʪʠ ʡʤʦʚʽʨʥʽʩʪʴ 

ʧʦʤʠʣʢʦʚʠʭ ʩʧʨʘʮʴʦʚʫʚʘʥʴ ʧʨʠʣʘʜʽʚ ʚʠʷʚʣʝʥʥʷ, ʟʘʩʥʦʚʘʥʠʭ ʥʘ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʝʬʝʢʪʫ ɸɽ. ɼʦʩʣʽʜʞʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʮʝʩʫ ɸɽ 

ʧʨʠ ʛʦʨʽʥʥʽ ʨʽʟʥʠʭ ʮʝʣʶʣʦʟʦʚʤʽʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʽʜʝʥʪʠʬʽʢʘʮʽʾ 

ʾʭ ʩʧʝʢʪʨʽʚ ʨʽʟʥʠʤʠ ʤʝʪʦʜʘʤʠ ʚʢʘʟʫʶʪʴ ʥʘ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʚʠʷʚʣʝʥʥʷ ʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʬʘʢʪʽʚ ʟʘʛʦʨʷʥʥʷ ʚ ʧʨʠʤʽʱʝʥʥʷʭ ʟ ʚʝ-

ʣʠʢʠʤ ʚʤʽʩʪʦʤ ʮʝʣʶʣʦʟʦʚʤʽʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ (ʤʝʙʣʽ, ʧʠʣʦʤʘ-

ʪʝʨʽʘʣʠ, ʪʢʘʥʠʥʠ, ʤʝʜʠʯʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʽʥʰʽ).  

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʜʦ-

ʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʮʝʩʫ ɸɽ ʷʢ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʦʛʦ ʤʝʪʦʜʫ 

ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʦʩʝʨʝʜʢʽʚ ʧʦʞʝʞʽ ʽ ʛʘʩʽʥʥʷ ʧʦʞʝʞʽ. 

 

 



ɸʂʊʋɸʃʔʅɯ ʇʈʆɹʃɽʄʀ ʇʆɾɽɾʅʆɰ ɹɽɿʇɽʂʀ ʊɸ 

ɿɸʇʆɹɯɻɸʅʅʗ ʅɸɼɿɺʀʏɸʁʅʀʄ ʉʀʊʋɸʎɯʗʄ ɺ ʋʄʆɺɸʍ ʉʔʆɻʆɼɽʅʅʗ 
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ɺɸɾʃʀɺɯʉʊʔ ɺʀʂʆʈʀʉʊɸʅʅʗ ʄɽʊʆɼʀʂʀ  

ʈʆɿʈɸʍʋʅʂʋ ɯʅʉʇɽʂʊʆʈʉʔʂʆɻʆ ʉʂʃɸɼʋ ʑʆɼʆ  

ɿɸɹɽɿʇɽʏɽʅʅʗ ʅɸɻʃʗɼʆɺʆ-ʇʈʆʌɯʃɸʂʊʀʏʅʆɰ 

ɼɯʗʃʔʅʆʉʊɯ ɿ ʇʀʊɸʅʔ ʇʆɾɽɾʅʆɰ ʊɸ ʊɽʍʅʆɻɽʅʅʆɰ  

ɹɽɿʇɽʂʀ 
 

ʆ.ɯ. ɹʘʰʠʥʩʴʢʠʡ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ʖ.ʊ. ʉʫʜʥʽʮʠʥ, 

ʄ.ɺ. ɹʦʨʠʩ, ʆ.ʉ. ɺʽʪʢʦʚʩʴʢʘ 

ʃʴʚʽʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 
 

ɿ ʢʦʞʥʠʤ ʨʦʢʦʤ ʚ ʋʢʨʘʾʥʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʝʜʘʣʽ ʙʽʣʴʰʝ ʧʦ-

ʞʝʞ. ɿʘ ʩʪʘʪʠʩʪʠʢʦʶ ɼʉʅʉ ʋʢʨʘʾʥʠ ʟʘ 8 ʤʽʩʷʮʽʚ 2020 ʨʦʢʫ ʚʽʜʙʫ-

ʣʦʩʷ 71999 ʧʦʞʝʞ, ʮʝ ʥʘ 8,7%  ʙʽʣʴʰʝ ʥʽʞ ʟʘ ʘʥʘʣʦʛʽʯʥʠʡ ʧʝʨʽʦʜ 

2019 ʨʦʢʫ. ɿʚʝʨʪʘʶʯʠ ʥʘ ʮʝ ʫʚʘʛʫ, ʩʪʘʻ ʟʨʦʟʫʤʽʣʦ, ʱʦ ʙʽʣʴʰʽʩʪʴ 

ʮʠʭ ʧʦʞʝʞ ʚʠʥʠʢʣʦ ʯʝʨʝʟ ʥʝʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʚʽʨʠʪʠ ʦʙôʻʢʪʠ ʥʘ 



ʈʝʛʽʦʥʘʣʴʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 
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ʧʨʝʜʤʝʪ ʧʦʞʝʞʥʦʾ ʪʘ ʪʝʭʥʦʛʝʥʥʦʾ ʙʝʟʧʝʢʠ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʧʦ-

ʞʝʞʥʦʾ ʪʘ ʪʝʭʥʦʛʝʥʥʦʾ ʙʝʟʧʝʢʠ ʻ ʩʢʣʘʜʦʚʦʶ ʯʘʩʪʠʥʦʶ ʚʠʨʦʙʥʠʯʦʾ 

ʪʘ ʽʥʰʦʾ ʜʽʷʣʴʥʦʩʪʽ ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ. 

ɿʘʢʦʥ ʋʢʨʘʾʥʠ ñʇʨʦ ʦʩʥʦʚʥʽ ʟʘʩʘʜʠ ʜʝʨʞʘʚʥʦʛʦ ʥʘʛʣʷʜʫ (ʢʦʥ-

ʪʨʦʣʶ) ʫ ʩʬʝʨʽ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽò ʚʠʟʥʘʯʘʻ ʧʨʘʚʦʚʽ ʪʘ ʦʨ-

ʛʘʥʽʟʘʮʽʡʥʽ ʟʘʩʘʜʠ, ʦʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʽ ʧʦʨʷʜʦʢ ʟʜʽʡʩʥʝʥʥʷ ʜʝʨʞʘʚ-

ʥʦʛʦ ʥʘʛʣʷʜʫ (ʢʦʥʪʨʦʣʶ) ʫ ʩʬʝʨʽ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʧʦʚʥʦ-

ʚʘʞʝʥʥʷ ʦʨʛʘʥʽʚ ʜʝʨʞʘʚʥʦʛʦ ʥʘʛʣʷʜʫ (ʢʦʥʪʨʦʣʶ), ʾʭ ʧʦʩʘʜʦʚʠʭ ʦʩʽʙ 

ʽ ʧʨʘʚʘ, ʦʙʦʚ'ʷʟʢʠ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʩʫʙ'ʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʧʽʜ 

ʯʘʩ ʟʜʽʡʩʥʝʥʥʷ ʜʝʨʞʘʚʥʦʛʦ ʥʘʛʣʷʜʫ (ʢʦʥʪʨʦʣʶ). ʎʠʤ ʟʘʢʦʥʦʤ ʨʝ-

ʛʣʘʤʝʥʪʫʻʪʴʩʷ ʨʦʙʦʪʘ ʟ ʧʝʨʝʚʽʨʦʢ ʦʙôʻʢʪʽʚ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʨʠʟʠʢʫ 

ɼʝʨʞʘʚʥʦʶ ʩʣʫʞʙʦʶ ʋʢʨʘʾʥʠ ʟ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ. 

ɿ ʜʘʥʠʭ ʟʘ ʦʩʪʘʥʥʽ ʜʝʢʽʣʴʢʘ ʨʦʢʽʚ, ʧʨʘʮʽʚʥʠʢʦʤ ʜʝʨʞʘʚʥʦʛʦ 

ʥʘʛʣʷʜʫ(ʢʦʥʪʨʦʣʶ)ʧʨʦʚʦʜʠʪʴʩʷ ʪʘʢʘ ʨʦʙʦʪʘ: 

- ʦʨʛʘʥʽʟʘʮʽʷ ʽ ʧʨʦʚʝʜʝʥʥʷ ʚ ʢʦʞʥʽʡ ʦʙʣʘʩʪʽ ʢʦʤʧʣʝʢʩʥʠʭ ʪʘ 
ʢʦʥʪʨʦʣʴʥʠʭ ʧʝʨʝʚʽʨʦʢ;  

- ʩʢʣʘʜʝʥʥʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʜʚʘʥʘʜʮʷʪʠ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ 

ʧʨʦʪʦʢʦʣʽʚ;  

- ʚʠʥʝʩʝʥʥʷ ʜʚʘʜʮʷʪʠ ʯʦʪʠʨʴʦʭ ʧʦʩʪʘʥʦʚ ʧʨʦ ʟʘʩʪʦʩʫʚʘʥʥʷ 
ʟʘʧʦʙʽʞʥʠʭ ʟʘʭʦʜʽʚ. 

ɺʨʘʭʦʚʫʶʯʠ ʚʠʱʝ ʚʢʘʟʘʥʝ ʚʠʥʠʢʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙ-

ʣʝʥʥʷ ʄʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʥʦʨʤʘʪʠʚʥʦʾ ʯʠʩʝʣʴʥʦʩʪʽ 

ʽʥʩʧʝʢʪʦʨʩʴʢʦʛʦ ʩʢʣʘʜʫ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʋʢʨʘʾʥʠ ʟ ʥʘʜʟʚʠʯʘʡ-

ʥʠʭ ʩʠʪʫʘʮʽʡ. 

ɺ ʦʩʥʦʚʫ ʨʦʟʨʘʭʫʥʢʫ ʧʦʢʣʘʜʝʥʦ ʨʽʯʥʠʡ ʦʙʩʷʛ ʚʠʪʨʘʪ ʨʦʙʦ-

ʯʦʛʦ ʯʘʩʫ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʦʙʦʚôʷʟʢʽʚ 

ʽʥʩʧʝʢʪʦʨʘʤʠ, ʟʛʽʜʥʦ ʟ ʚʠʤʦʛʘʤʠ ʧʦʩʪʘʥʦʚʠ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ 

ʋʢʨʘʾʥʠ ʚʽʜ  5 ʚʝʨʝʩʥʷ 2018 ʨ. ˉ 715 çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʢʨʠʪʝʨʽʾʚ, 

ʟʘ ʷʢʠʤʠ ʦʮʽʥʶʻʪʴʩʷ ʩʪʫʧʽʥʴ ʨʠʟʠʢʫ ʚʽʜ ʧʨʦʚʘʜʞʝʥʥʷ ʛʦʩʧʦʜʘʨʩʴ-

ʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʟʜʽʡʩʥʝʥʥʷ ʧʣʘʥʦʚʠʭ 

ʟʘʭʦʜʽʚ ʜʝʨʞʘʚʥʦʛʦ ʥʘʛʣʷʜʫ (ʢʦʥʪʨʦʣʶ) ʫ ʩʬʝʨʽ ʪʝʭʥʦʛʝʥʥʦʾ ʪʘ ʧʦ-

ʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ɼʝʨʞʘʚʥʦʶ ʩʣʫʞʙʦʶ ʟ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡè, 

ʥʘʢʘʟ ʄɺʉ ʚʽʜ 17.01.2019 ˉ22 çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʫʥʽʬʽʢʦʚʘʥʦʾ 

ʬʦʨʤʠ ʘʢʪʘ, ʩʢʣʘʜʝʥʦʛʦ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʥʷ ʧʣʘʥʦʚʦʛʦ 



ɸʂʊʋɸʃʔʅɯ ʇʈʆɹʃɽʄʀ ʇʆɾɽɾʅʆɰ ɹɽɿʇɽʂʀ ʊɸ 

ɿɸʇʆɹɯɻɸʅʅʗ ʅɸɼɿɺʀʏɸʁʅʀʄ ʉʀʊʋɸʎɯʗʄ ɺ ʋʄʆɺɸʍ ʉʔʆɻʆɼɽʅʅʗ 
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(ʧʦʟʘʧʣʘʥʦʚʦʛʦ) ʟʘʭʦʜʫ ʜʝʨʞʘʚʥʦʛʦ ʥʘʛʣʷʜʫ (ʢʦʥʪʨʦʣʶ) ʱʦʜʦ ʜʦ-

ʪʨʠʤʘʥʥʷ ʩʫʙôʻʢʪʦʤ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʚʠʤʦʛ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʫ ʩʬʝʨʽ 

ʪʝʭʥʦʛʝʥʥʦʾ ʪʘ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ, ʪʘ ʽʥʰʠʭ ʬʦʨʤ ʨʦʟʧʦʨʷʜʯʠʭ ʜʦ-

ʢʫʤʝʥʪʽʚè ʽ ʥʘʢʘʟʫ ʄɺʉ ʚʽʜ 06.02.2017 ˉ 92çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ɯʥ-

ʩʪʨʫʢʮʽʾ ʟ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʽʨʦʢ ʜʽʷʣʴʥʦʩʪʽ ʤʽʥʽʩʪʝʨʩʪʚ ʪʘ ʽʥʰʠʭ 

ʮʝʥʪʨʘʣʴʥʠʭ ʦʨʛʘʥʽʚ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ, ʤʽʩʮʝʚʠʭ ʜʝʨʞʘʚʥʠʭ 

ʘʜʤʽʥʽʩʪʨʘʮʽʡ ʪʘ ʦʨʛʘʥʽʚ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʱʦʜʦ ʚʠʢʦ-

ʥʘʥʥʷ ʚʠʤʦʛ ʟʘʢʦʥʽʚ ʪʘ ʽʥʰʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ ʟ ʧʠʪʘʥʴ 

ʪʝʭʥʦʛʝʥʥʦʾ ʪʘ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ, ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫè. 

ʈʽʯʥʘ ʥʦʨʤʘ ʨʦʙʦʯʦʛʦ ʯʘʩʫ ʧʨʠ 40-ʛʦʜʠʥʥʦʤʫ ʨʦʙʦʯʦʤʫ 

ʪʠʞʥʽ ʟ ʜʚʦʤʘ ʚʠʭʽʜʥʠʤʠ ʜʥʷʤʠ ʩʪʘʥʦʚʠʪʴ 2051 ʛʦʜʠʥʫ. ɿʘ ʩʝ-

ʨʝʜʥʶ ʪʨʠʚʘʣʽʩʪʴ ʚʽʜʧʫʩʪʢʠ ʧʨʠʡʤʘʻʪʴʩʷ 36 ʢʘʣʝʥʜʘʨʥʠʭ ʘʙʦ 30 

ʨʦʙʦʯʠʭ ʜʥʽʚ (240 ʛʦʜʠʥʠ). ʋ ʩʝʨʝʜʥʴʦʤʫ ʽʥʩʧʝʢʪʦʨʫ ʧʨʦʪʷʛʦʤ 

ʨʦʢʫ ʥʘʜʘʶʪʴʩʷ ʣʽʢʘʨʥʷʥʽ, ʪʨʠʚʘʣʽʩʪʴ ʷʢʠʭ ʩʪʘʥʦʚʠʪʴ 3% ʚʽʜ ʚʝ-

ʣʠʯʠʥʠ ʨʽʯʥʦʾ ʥʦʨʤʠ ʨʦʙʦʯʦʛʦ ʯʘʩʫ ï 61 ʛʦʜʠʥʘ. ʊʘʢʠʤ ʯʠʥʦʤ, ʢʦ-

ʨʠʩʥʠʡ ʨʽʯʥʠʡ ʬʦʥʜ ʨʦʙʦʯʦʛʦ ʯʘʩʫ ʦʜʥʦʛʦ ʽʥʩʧʝʢʪʦʨʘ ʩʪʘʥʦʚʠʪʴ 

1750 ʛʦʜʠʥ. 

ʆʢʨʽʤ ʧʨʦʚʝʜʝʥʥʷ ʥʘʛʣʷʜʦʚʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʨʦʙʽʪ ʥʘ 

ʦʙ'ʻʢʪʘʭ, ʽʥʩʧʝʢʪʦʨʠ ʦʜʠʥ ʜʝʥʴ ʥʘ ʪʠʞʜʝʥʴ ʟʘʡʤʘʶʪʴʩʷ ʚʠʚʯʝʥʥʷʤ 

ʥʦʨʤʘʪʠʚʥʦʾ ʣʽʪʝʨʘʪʫʨʠ, ʙʝʨʫʪʴ ʫʯʘʩʪʴ ʫ ʥʘʚʯʘʥʥʷʭ, ʧʨʦʚʝʜʝʥʥʽ 

ʥʘʨʘʜ, ʩʝʤʽʥʘʨʽʚ ʪʦʱʦ (ʥʘʧʨʠʢʣʘʜ ʚʨʫʯʝʥʥʷ ʧʦʚʽʜʦʤʣʝʥʴ ʧʨʦ ʧʝ-

ʨʝʚʽʨʢʫ, ʧʦʟʘʧʣʘʥʦʚʽ ʧʝʨʝʚʽʨʢʠ, ʚʠʭʽʜʥʽ ʪʘ ʩʚʷʪʢʦʚʽ ʜʥʽ, ʧʽʜʛʦ-

ʪʦʚʢʫ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʭ ʩʧʨʘʚ, ʨʦʟʨʦʙʢʫ ʧʣʘʥʽʚ ʨʦʙʦʪʠ ʽ ʪ. ʧ.). 

ɿ ʤʝʪʦʶ ʧʦʢʨʘʱʝʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʜʽʷʣʴʥʦʩʪʽ ʽʥʩʧʝʢʪʦʨʩʴʢʦʛʦ 

ʩʢʣʘʜʫ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʜʙʘʯʠʪʠ ʩʪʚʦʨʝʥʥʷ ʤʽʩʴʢʠʭ ʚʽʜʜʽʣʽʚ/ʩʝʢ-

ʪʦʨʽʚ ʚ ʦʙʣʘʩʥʠʭ ʮʝʥʪʨʘʭ, ʩʝʢʪʦʨʽʚ ʚ ʨʘʡʦʥʘʭ ʦʙʣʘʩʪʽ ʪʘ ʤʽʩʪʘʭ ʦʙ-

ʣʘʩʥʦʛʦ ʟʥʘʯʝʥʥʷ ʟʘ ʪʝʨʠʪʦʨʽʘʣʴʥʦʶ ʦʟʥʘʢʦʶ. 

ʈʦʟʨʦʙʢʘ ʜʘʥʦʾ ʤʝʪʦʜʠʢʠ ʤʦʞʝ ʙʫʪʠ ʟʘʧʨʦʚʘʜʞʝʥʘ ʜʣʷ ʧʨʦ-

ʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʫ ʥʦʨʤʦʚʘʥʦʾ ʯʠʩʝʣʴʥʦʩʪʽ ʽʥʩʧʝʢʪʦʨʩʴʢʦʛʦ 

ʩʢʣʘʜʫ, ʷʢʠʡ ʟʜʽʡʩʥʶʻ ʥʘʛʣʷʜʦʚʦ-ʧʨʦʬʽʣʘʢʪʠʯʥʫ ʜʽʷʣʴʥʽʩʪʴ ʫ ʛʘ-

ʣʫʟʽ ʧʦʞʝʞʥʦʾ ʪʘ ʪʝʭʥʦʛʝʥʥʦʾ ʙʝʟʧʝʢʠ. 

ʆʪʞʝ, ʜʘʥʘ ʤʝʪʦʜʠʢʘ ʚʥʝʩʝ ʢʦʨʠʩʥʽ ʟʤʽʥʠ ʜʣʷ ʽʥʩʧʝʢʪʦʨʽʚ 

ɼʉʅʉ ʋʢʨʘʾʥʠ ʫ ʩʬʝʨʽ ʧʦʞʝʞʥʦʾ ʪʘ ʪʝʭʥʦʛʝʥʥʦʾ ʙʝʟʧʝʢʠ, ʘ ʩʘʤʝ: 

-  ʦʧʪʠʤʽʟʫʻ ʨʦʙʦʪʫ ʽʥʩʧʝʢʮʽʾ ɼʉʅʉ ʋʢʨʘʾʥʠ; 



ʈʝʛʽʦʥʘʣʴʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 
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-  ʨʦʟʨʘʭʫʻ ʢʽʣʴʢʽʩʪʴ ʨʦʙʦʯʠʭ ʤʽʩʮʴ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʪʨʝʙ 
ʦʙʣʘʩʥʠʭ ʮʝʥʪʨʽʚ, ʨʘʡʦʥʽʚ ʦʙʣʘʩʪʝʡ ʪʘ ʤʽʩʪ; 

-  ʟʤʝʥʰʠʪʴ ʢʽʣʴʢʽʩʪʴ ʧʦʞʝʞ ʥʘ ʦʙôʻʢʪʘʭ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ ʨʠ-
ʟʠʢʫ. 

 

ʃɯʊɽʈɸʊʋʈɸ 

1. ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʦʩʥʦʚʥʽ ʟʘʩʘʜʠ ʜʝʨʞʘʚʥʦʛʦ ʥʘʛʣʷʜʫ 

(ʢʦʥʪʨʦʣʶ) ʫ ʩʬʝʨʽ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽè ʚʽʜ 5 ʢʚʽʪʥʷ 2007 

ʨʦʢʫ ˉ 877-V.  

2. ʋʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʋʢʨʘʾʥʠ ʚʽʜ 9 ʛʨʫʜʥʷ 2010 ʨ. ˉ 1085 

çʇʨʦ ʦʧʪʠʤʽʟʘʮʽʶ ʩʠʩʪʝʤʠ ʮʝʥʪʨʘʣʴʥʠʭ ʦʨʛʘʥʽʚ ʚʠʢʦʥʘʚʯʦʾ 

ʚʣʘʜʠè.  

3. ʇʦʩʪʘʥʦʚʠ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ  5 ʚʝʨʝʩʥʷ 2018 

ʨ. ˉ 715 çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ʢʨʠʪʝʨʽʾʚ, ʟʘ ʷʢʠʤʠ ʦʮʽʥʶʻʪʴʩʷ 

ʩʪʫʧʽʥʴ ʨʠʟʠʢʫ ʚʽʜ ʧʨʦʚʘʜʞʝʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʪʘ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʟʜʽʡʩʥʝʥʥʷ ʧʣʘʥʦʚʠʭ ʟʘʭʦʜʽʚ ʜʝʨʞʘʚ-

ʥʦʛʦ ʥʘʛʣʷʜʫ (ʢʦʥʪʨʦʣʶ) ʫ ʩʬʝʨʽ ʪʝʭʥʦʛʝʥʥʦʾ ʪʘ ʧʦʞʝʞʥʦʾ ʙʝʟ-

ʧʝʢʠ ɼʝʨʞʘʚʥʦʶ ʩʣʫʞʙʦʶ ʟ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡè 

4. ʅʘʢʘʟ ʄɺʉ ʚʽʜ 17.01.2019 ˉ22 çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ 

ʫʥʽʬʽʢʦʚʘʥʦʾ ʬʦʨʤʠ ʘʢʪʘ, ʩʢʣʘʜʝʥʦʛʦ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʥʷ 

ʧʣʘʥʦʚʦʛʦ (ʧʦʟʘʧʣʘʥʦʚʦʛʦ) ʟʘʭʦʜʫ ʜʝʨʞʘʚʥʦʛʦ ʥʘʛʣʷʜʫ (ʢʦʥ-

ʪʨʦʣʶ) ʱʦʜʦ ʜʦʪʨʠʤʘʥʥʷ ʩʫʙôʻʢʪʦʤ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʚʠʤʦʛ ʟʘʢʦ-

ʥʦʜʘʚʩʪʚʘ ʫ ʩʬʝʨʽ ʪʝʭʥʦʛʝʥʥʦʾ ʪʘ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ, ʪʘ ʽʥʰʠʭ 

ʬʦʨʤ ʨʦʟʧʦʨʷʜʯʠʭ ʜʦʢʫʤʝʥʪʽʚè. 

5. ʅʘʢʘʟ ʄɺʉ ʚʽʜ 06.02.2017 ˉ 92 çʇʨʦ ʟʘʪʚʝʨʜʞʝʥʥʷ ɯʥ-

ʩʪʨʫʢʮʽʾ ʟ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʽʨʦʢ ʜʽʷʣʴʥʦʩʪʽ ʤʽʥʽʩʪʝʨʩʪʚ ʪʘ ʽʥʰʠʭ 

ʮʝʥʪʨʘʣʴʥʠʭ ʦʨʛʘʥʽʚ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ, ʤʽʩʮʝʚʠʭ ʜʝʨʞʘʚʥʠʭ 

ʘʜʤʽʥʽʩʪʨʘʮʽʡ ʪʘ ʦʨʛʘʥʽʚ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ ʱʦʜʦ ʚʠʢʦ-

ʥʘʥʥʷ ʚʠʤʦʛ ʟʘʢʦʥʽʚ ʪʘ ʽʥʰʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ ʟ ʧʠ-

ʪʘʥʴ ʪʝʭʥʦʛʝʥʥʦʾ ʪʘ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ, ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫè. 

6. ɸ.ʇ. ʇʦʣʦʚʢʦ, ʖ.ɻ. ʉʫʢʘʯ, ɯ.ɺ. ɼʚʦʨʷʥʠʥ çʄʝʪʦʜʠʢʘ ʨʦ-

ʟʨʘʭʫʥʢʫ ʽʥʩʧʝʢʪʦʨʩʴʢʦʛʦ ʩʢʣʘʜʫ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʛʣʷʜʦʚʦ-

ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟ ʧʠʪʘʥʴ ʪʝʭʥʦʛʝʥʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʮʠ-

ʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫè, ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʃɼʋ ɹɾɼ ï 2011. 

 



ɸʂʊʋɸʃʔʅɯ ʇʈʆɹʃɽʄʀ ʇʆɾɽɾʅʆɰ ɹɽɿʇɽʂʀ ʊɸ 

ɿɸʇʆɹɯɻɸʅʅʗ ʅɸɼɿɺʀʏɸʁʅʀʄ ʉʀʊʋɸʎɯʗʄ ɺ ʋʄʆɺɸʍ ʉʔʆɻʆɼɽʅʅʗ 
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ʋɼʂ 614.84 

 

ʇʈʆɹʃɽʄʅɯ ʇʀʊɸʅʅʗ ɼɽʈɾɸɺʅʆɻʆ ʅɸɻʃʗɼʋ  

(ʂʆʅʊʈʆʃʖ) ʋ ʉʌɽʈɯ ʇʆɾɽɾʅʆɰ ʊɸ ʊɽʍʅʆɻɽʅʅʆɰ 

ɹɽɿʇɽʂʀ 

 

ɼ.ʄ. ɹʘʰʪʦʚʘ, ʆ.ɺ. ʉʘʚʯʝʥʢʦ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʩʪ. ʥʘʫʢ. ʩʧʽʚʨ. 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʋʢʨʘʾʥʠ 

 

ɿʘ ʦʩʪʘʥʥʽ ʜʝʩʷʪʴ ʨʦʢʽʚ ʚ ʋʢʨʘʾʥʽ ʩʪʘʣʦʩʷ ʧʦʥʘʜ 600 ʪʠʩ. ʧʦ-

ʞʝʞ, ʚʽʜ ʷʢʠʭ ʟʘʛʠʥʫʣʦ ʙʽʣʴʰʝ 20 ʪʠʩ. ʦʩʽʙ, ʧʦʣʫʤ'ʷʤ ʟʥʠʱʝʥʦ ʧʦ-

ʥʘʜ 10 ʪʠʩ. ʦʜ. ʘʚʪʦʪʝʭʥʽʢʠ, ʤʘʪʝʨʽʘʣʴʥʽ ʚʪʨʘʪʠ ʩʢʣʘʣʠ ʤʘʡʞʝ 30 

ʤʣʨʜ ʛʨʠʚʝʥʴ. ʂʦʞʥʠʡ ʨʽʢ ʫ ʜʝʨʞʘʚʽ ʥʝʟʤʽʥʥʦ ʚʽʜʙʫʚʘʻʪʴʩʷ 80 - 90 

ʪʠʩ. ʧʦʞʝʞ, ʛʠʥʝ ʙʣʠʟʴʢʦ 2 ʪʠʩ. ʦʩʽʙ, ʟʥʠʱʫʻʪʴʩʷ ʤʘʡʞʝ 30 ʪʠʩ. 

ʙʫʜʽʚʝʣʴ ʪʘ ʩʧʦʨʫʜ. ɺʪʨʘʪʠ ʚʽʜ ʧʦʞʝʞ ʧʦʤʽʪʥʦ ʧʝʨʝʚʠʱʠʣʠ ʟʘ-

ʛʘʣʴʥʠʡ ʟʙʠʪʦʢ ʜʝʨʞʘʚʠ ʚʽʜ ʽʥʰʠʭ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʜʦ 

ʪʦʛʦ ʞ ʚʦʥʠ ʙʝʟʧʦʚʦʨʦʪʥʽ ʪʘ ʚʠʤʘʛʘʶʪʴ ʚʝʣʠʢʠʭ ʚʠʪʨʘʪ ʥʘ ʚʽʜʥʦʚ-

ʣʝʥʥʷ. ʅʝʚʞʠʪʪʷ ʥʝʚʽʜʢʣʘʜʥʠʭ ʟʘʭʦʜʽʚ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʟʘʭʠʩʪʫ 

ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ ʪʘ ʦʙ'ʻʢʪʽʚ - ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʪʽʣʴʢʠ ʜʦ ʧʨʷʤʠʭ 

ʟʙʠʪʢʽʚ ʚʽʜ ʧʦʞʝʞ ʥʘ ʩʫʤʫ ʙʽʣʴʰʝ 3,5 ʤʣʨʜ. ʛʨʥ, ʘ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʧʦʙʽʯʥʠʭ ʟʙʠʪʢʽʚ ʮʷ ʩʫʤʘ ʤʦʞʝ ʩʢʣʘʩʪʠ ʧʦʥʘʜ 10 ʤʣʨʜ. ʛʨʠʚʝʥʴ. 

ɿʘʛʘʣʴʥʦʚʽʜʦʤʦ, ʱʦ ʢʦʥʪʨʦʣʴʥʦ-ʥʘʛʣʷʜʦʚʘ ʜʽʷʣʴʥʽʩʪʴ, ʷʢ 

ʥʝʚʽʜôʻʤʥʝ ʧʨʘʚʦ ʽ ʦʙʦʚôʷʟʦʢ ʦʨʛʘʥʽʚ ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ, 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʽʟ ʧʨʠʧʠʩʘʤʠ ʧʨʘʚʦʚʠʭ ʥʦʨʤ ʪʘ ʻ 

ʩʢʣʘʜʦʚʦʶ ʜʝʨʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ. ɼʝʨʞʘʚʥʠʡ ʥʘʛʣʷʜ (ʢʦʥʪʨʦʣʴ) 

ʟ ʧʠʪʘʥʴ ʎɿ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʜʦʜʝʨʞʘʥʥʷʤ ʚʠʤʦʛ ʯʠʥʥʦʛʦ ʟʘʢʦʥʦ-

ʜʘʚʩʪʚʘ ʫ ʩʬʝʨʽ ʪʝʭʥʦʛʝʥʥʦʾ ʪʘ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ, ʟʘʭʠʩʪʫ ʥʘʩʝ-

ʣʝʥʥʷ ʽ ʪʝʨʠʪʦʨʽʾ ʚʽʜ ʅʉ. ʆʩʥʦʚʥʽ ʧʨʠʥʮʠʧʠ ʽ ʧʦʨʷʜʦʢ ʟʜʽʡʩʥʝʥʥʷ 

ʜʝʨʞʘʚʥʦʛʦ ʥʘʛʣʷʜʫ (ʢʦʥʪʨʦʣʶ) ʫ ʩʬʝʨʽ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʧʦʚʥʦʚʘʞʝʥʥʷ ʥʘʛʣʷʜʦʚʠʭ ʦʨʛʘʥʽʚ, ʾʭ ʧʦʩʘʜʦʚʠʭ ʦʩʽʙ ʽ ʧʨʘʚʘ, 

ʦʙʦʚ'ʷʟʢʠ ʪʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʩʫʙ'ʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʧʽʜ ʯʘʩ 

ʟʜʽʡʩʥʝʥʥʷ ʜʝʨʞʘʚʥʦʛʦ ʥʘʛʣʷʜʫ ʚ ʋʢʨʘʾʥʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʨʘʤʢʦʚʠʤ 

ɿʘʢʦʥʦʤ çʇʨʦ ʦʩʥʦʚʥʽ ʟʘʩʘʜʠ ʜʝʨʞʘʚʥʦʛʦ ʥʘʛʣʷʜʫ (ʢʦʥʪʨʦʣʶ)ʫ 

ʩʬʝʨʽ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ. 



ʈʝʛʽʦʥʘʣʴʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 
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ɿʛʽʜʥʦ ʟ ʂʦʜʝʢʩʦʤ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʋʢʨʘʾʥʠ (ʜʘʣʽ ð ʂʦ-

ʜʝʢʩ) ʜʽʷʣʴʥʽʩʪʴ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʻ ʩʢʣʘʜʦʚʦʶ 

ʚʠʨʦʙʥʠʯʦʾ ʪʘ ʽʥʰʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʦʩʘʜʦʚʠʭ ʦʩʽʙ ʽ ʧʨʘʮʽʚʥʠʢʽʚ 

ʧʽʜʧʨʠʻʤʩʪʚ, ʫʩʪʘʥʦʚ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʧʦʞʝʞʥʦʾ ʙʝʟ-

ʧʝʢʠ ʩʫʙôʻʢʪʘ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʧʦʢʣʘʜʘʻʪʴʩʷ ʥʘ ʚʣʘʩʥʠʢʽʚ ʪʘ 

ʢʝʨʽʚʥʠʢʽʚ ʪʘʢʠʭ ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ. 

ɺʠʨʦʙʥʠʯʽ, ʞʠʪʣʦʚʽ, ʽʥʰʽ ʙʫʜʽʚʣʽ ʪʘ ʩʧʦʨʫʜʠ, ʦʙʣʘʜʥʘʥʥʷ, 

ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ, ʱʦ ʚʚʦʜʷʪʴʩʷ ʚ ʜʽʶ ʯʠ ʝʢʩʧʣʫʘʪʘʮʽʶ ʧʽʩʣʷ ʟʘʚʝʨ-

ʰʝʥʥʷ ʙʫʜʽʚʥʠʮʪʚʘ, ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʘʙʦ ʪʝʭʥʽʯʥʦʛʦ ʧʝʨʝʦʩʥʘʱʝʥʥʷ, ʘ 

ʪʘʢʦʞ ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʪʘ ʧʨʦʜʫʢʮʽʷ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʚʠʤʦʛʘʤ 

ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ ʟ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ. 

ʎʝʥʪʨʘʣʴʥʠʡ ʦʨʛʘʥ ʚʠʢʦʥʘʚʯʦʾ ʚʣʘʜʠ, ʷʢʠʡ ʟʜʽʡʩʥʶʻ ʜʝʨʞʘʚ-

ʥʠʡ ʥʘʛʣʷʜ ʫ ʩʬʝʨʽ ʪʝʭʥʦʛʝʥʥʦʾ ʪʘ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ, ʫʧʦʚʥʦʚʘʞʝ-

ʥʠʡ ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʪʘ ʟʜʽʡʩʥʶʚʘʪʠ ʜʝʨʞʘʚʥʠʡ ʥʘʛʣʷʜ (ʢʦʥʪʨʦʣʴ) 

ʱʦʜʦ ʚʠʢʦʥʘʥʥʷ ʚʠʤʦʛ ʟʘʢʦʥʽʚ ʪʘ ʽʥʰʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ 

ʟ ʧʠʪʘʥʴ ʪʝʭʥʦʛʝʥʥʦʾ ʪʘ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ, ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ. 

ʇʝʨʝʚʽʨʢʠ ʧʨʦʚʦʜʷʪʴʩʷ ʟ ʤʝʪʦʶ ʟʜʽʡʩʥʝʥʥʷ ʢʦʥʪʨʦʣʶ ʟʘ ʜʦ-

ʜʝʨʞʘʥʥʷʤ ʩʫʙôʻʢʪʘʤʠ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʚʠʤʦʛ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʟ 

ʧʠʪʘʥʴ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ, ʪʝʭʥʦʛʝʥʥʦʾ ʪʘ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ, ʚʠ-

ʷʚʣʝʥʥʷ ʧʦʨʫʰʝʥʴ i ʟʘʧʦʙʽʛʘʥʥʷ ʚʠʥʠʢʥʝʥʥʶ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫ-

ʘʮʽʡ, ʟʘʭʠʩʪʫ ʞʠʪʪʷ ʪʘ ʟʜʦʨʦʚôʷ ʣʶʜʝʡ. 

ʂʦʥʪʨʦʣʴ ʪʘ ʥʘʛʣʷʜ ʟ ʙʦʢʫ ʜʝʨʞʘʚʠ ʟʘ ʜʽʷʣʴʥʽʩʪʶ ʛʦʩʧʦʜʘ-

ʨʶʶʯʠʭ ʩʫʙôʻʢʪʽʚ, ʟʘ ʜʦʪʨʠʤʘʥʥʷʤ ʥʠʤʠ ʥʦʨʤ ʽ ʧʨʠʧʠʩʽʚ ʟʘʢʦʥʦ-

ʜʘʚʩʪʚʘ, ʧʨʘʚʠʣ ʪʘ ʩʪʘʥʜʘʨʪʽʚ, ʷʢʽʩʪʶ ʚʠʨʦʙʣʝʥʦʾ ʧʨʦʜʫʢʮʽʾ ʪʘ 

ʥʘʜʘʥʠʭ ʧʦʩʣʫʛ ʻ ʦʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ ʟʘʭʦʜʽʚ ʫ ʨʝʘʣʽʟʘʮʽʾ ʟʘʚʜʘʥʴ 

ʪʘ ʬʫʥʢʮʽʡ ʜʝʨʞʘʚʠ. 

ʆʩʥʦʚʥʦʶ ʤʝʪʦʶ, ʟ ʷʢʦʶ ʟʜʽʡʩʥʶʻʪʴʩʷ ʢʦʥʪʨʦʣʴ ʪʘ ʥʘʛʣʷʜ ʟ 

ʙʦʢʫ ʜʝʨʞʘʚʠ ʟʘ ʛʦʩʧʦʜʘʨʩʴʢʦʶ ʜʽʷʣʴʥʽʩʪʶ, ʻ ʟʘʭʠʩʪ ʞʠʪʪʷ ʽ ʟʜʦ-

ʨʦʚôʷ ʣʶʜʠʥʠ, ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ʇʨʠ ʯʦʤʫ, ʯʠʤ ʜʦʩʢʦʥʘʣʽʰʠʡ, ʧʨʦʟʦʨʽʰʠʡ ʪʘ ʟʨʦʟʫʤʽʣʽʰʠʡ 

ʜʣʷ ʚʩʽʭ ʧʦʨʷʜʦʢ ʡʦʛʦ ʟʜʽʡʩʥʝʥʥʷ, ʪʠʤ ʢʦʥʪʨʦʣʴ ʝʬʝʢʪʠʚʥʽʰʝ ʜʦ-

ʩʷʛʘʻ ʩʚʦʻʾ ʤʝʪʠ, ʆʜʥʽʻʶ ʟ ʧʝʨʰʦʯʝʨʛʦʚʠʭ ʧʨʦʙʣʝʤ ʜʝʨʞʘʚʥʦʛʦ 

ʥʘʛʣʷʜʫ ʪʘ ʢʦʥʪʨʦʣʶ ʚ ʋʢʨʘʾʥʽ ʻ ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘ-

ʚʦʚʦʾ ʙʘʟʠ. 
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ʇʨʘʢʪʠʢʘ ʜʽʷʣʴʥʦʩʪʽ ʥʘʛʣʷʜʦʚʠʭ ʦʨʛʘʥʽʚ ʧʦʢʘʟʫʻ, ʱʦ ʨʷʜ ʟʘ-

ʜʝʢʣʘʨʦʚʘʥʠʭ ʧʨʠʥʮʠʧʽʚ, ʧʽʜ ʯʘʩ ʨʝʘʣʽʟʘʮʽʾ ʥʘʛʣʷʜʦʚʠʭ ʬʫʥʢʮʽʡ, 

ʧʦʨʫʰʫʻʪʴʩʷ ʘʙʦ ʟʘʣʠʰʘʻʪʴʩʷ ʥʝ ʨʝʘʣʽʟʦʚʘʥʠʤʠ. ɿʦʢʨʝʤʘ, ʮʝ ʩʪʦ-

ʩʫʻʪʴʩʷ ʥʝʧʨʠʧʫʩʪʠʤʦʩʪʽ ʜʫʙʣʶʚʘʥʥʷ ʧʦʚʥʦʚʘʞʝʥʴ ʦʨʛʘʥʽʚ ʜʝʨ-

ʞʘʚʥʦʛʦ ʥʘʛʣʷʜʫ (ʢʦʥʪʨʦʣʶ)ʥʝʜʦʧʫʱʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʣʘʥʦ-

ʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʯʠ ʙʫʜʴ-ʷʢʦʛʦ ʽʥʰʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʱʦʜʦ ʧʨʠʪʷʛ-

ʥʝʥʥʷ ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʜʦ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ ʪʘ ʟʘʩʪʦʩʫ-

ʚʘʥʥʷ ʜʦ ʥʠʭ ʩʘʥʢʮʽʡ, ʟʜʽʡʩʥʝʥʥʷ ʜʝʨʞʘʚʥʦʛʦ ʥʘʛʣʷʜʫ (ʢʦʥʪʨʦʣʶ) 

ʥʘ ʦʩʥʦʚʽ ʧʨʠʥʮʠʧʫ ʦʮʽʥʢʠ ʨʠʟʠʢʽʚ ʽ ʜʦʮʽʣʴʥʦʩʪʽ ʪʘ ʜʝʷʢʽ ʽʥʰʽ. 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʦʨʛʘʥʘʤʠ ʜʝʨʞʘʚʥʦʾ ʚʣʘʜʠ ʧʨʦʚʦʜʠʪʴʩʷ 

ʧʦʣʽʪʠʢʘ ʱʦʜʦ ʦʙʤʝʞʝʥʥʷ ʬʫʥʢʮʽʡ ʽ ʧʦʚʥʦʚʘʞʝʥʴ ʥʘʛʣʷʜʦʚʠʭ ʦʨ-

ʛʘʥʽʚ, ʟ ʤʝʪʦʶ ʟʥʠʞʝʥʥʷ ʪʠʩʢʫ ʥʘ ʩʫʙôʻʢʪʠ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʧʦ-

ʩʠʣʘʶʯʠʩʴ ʥʘ ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʩʠʩʪʝʤʠ ʪʘ ʤʠʨʦʚʽ ʧʨʘʢʪʠʢʠ, ʷʢʽ 

ʨʘʭʫʶʪʴʩʷ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ.  

ɻʦʣʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʯʠʥʥʦʛʦ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʫ ʩʬʝʨʽ ʜʝʨʞʘʚ-

ʥʦʛʦ ʥʘʛʣʷʜʫ ʪʘ ʢʦʥʪʨʦʣʶ ʟʘ ʛʦʩʧʦʜʘʨʩʴʢʦʶ ʜʽʷʣʴʥʽʩʪʶ ʻ ʪʝ, ʱʦ 

ʧʨʘʚʦʚʝ ʨʝʛʫʣʶʚʘʥʥʷ ʮʠʭ ʚʽʜʥʦʩʠʥ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʦʤʯʠʭ ʪʘ ʽʥʰʠʭ ʧʽʜʟʘʢʦʥʥʠʭ ʘʢʪʽʚ. ɼʣʷ ʙʘʛʘʪʴʦʭ 

ʢʦʥʪʨʦʣʶʶʯʠʭ ʦʨʛʘʥʽʚ ʟʘʢʦʥʠ ʚʠʟʥʘʯʘʶʪʴ ʣʠʰʝ ʧʦʚʥʦʚʘʞʝʥʥʷ, ʘ 

ʧʽʜʩʪʘʚʠ ʪʘ ʩʧʦʩʽʙ ʟʜʽʡʩʥʝʥʥʷ ʢʦʥʪʨʦʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʧʨʦʧʠ-

ʩʫʻʪʴʩʷ ʫ ʧʽʜʟʘʢʦʥʥʠʭ ʘʢʪʘʭ. 

ɿʘʩʪʘʨʽʣʽʩʪʴ, ʥʝʫʟʛʦʜʞʝʥʽʩʪʴ ʪʘ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʥʦʨʤʘʪʠʚ-

ʥʠʭ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ ʨʝʛʫʣʶʶʪʴ ʧʨʦʚʝʜʝʥʥʷ ʧʝʨʝʚʽʨʦʢ ʢʦʥʪʨʦʣʶ-

ʶʯʠʤʠ ʦʨʛʘʥʘʤʠ, ʻ ʯʠʥʥʠʢʦʤ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʫʧʝʨʝʯʦʢ ʤʽʞ 

ʛʦʩʧʦʜʘʨʶʶʯʠʤʠ ʩʫʙôʻʢʪʘʤʠ ʪʘ ʢʦʥʪʨʦʣʶʶʯʠʤʠ ʦʨʛʘʥʘʤʠ ʽ, ʷʢ 

ʥʘʩʣʽʜʦʢ, ï ʯʠʩʣʝʥʥʽ ʩʢʘʨʛʠ ʚʽʜ ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʜʦ ʦʨ-

ʛʘʥʽʚ ʚʣʘʜʠ ʫʩʽʭ ʨʽʚʥʽʚ ʥʘ ʜʽʾ ʢʦʥʪʨʦʣʶʶʯʠʭ ʦʨʛʘʥʽʚ. 

ʇʨʠʡʥʷʪʪʷ ʥʦʚʦʛʦ ʟʘʢʦʥʫ ʫ ʮʽʡ ʩʬʝʨʽ, ʷʢʠʡ ʚʨʘʭʫʻ ʥʝʜʦʣʽʢʠ 

ʧʦʧʝʨʝʜʥʽʭ ʥʦʨʤʘʪʠʚʥʠʭ ʘʢʪʽʚ, ʢʦʥʢʨʝʪʥʽʩʪʴ ʟʘʚʜʘʥʴ ʪʘ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʟʘ ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʽʚ ʢʦʥʪʨʦʣʶ ʥʘʜʘʩʪʴ ʤʦʞ-

ʣʠʚʽʩʪʴ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʢʦʥʪʨʦʣʶ ʟʘ ʛʦʩʧʦʜʘʨʩʴʢʦʶ 

ʜʽʷʣʴʥʽʩʪʶ ʟ ʙʦʢʫ ʦʨʛʘʥʽʚ ʜʝʨʞʘʚʥʦʛʦ ʥʘʛʣʷʜʫ (ʢʦʥʪʨʦʣʶ), ʷʢʠʡ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʰʣʷʭʦʤ ʧʨʦʚʝʜʝʥʥʷ ʧʣʘʥʦʚʠʭ, ʧʦʟʘʧʣʘʥʦʚʠʭ ʪʘ ʽʥ-
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ʰʠʭ ʧʝʨʝʚʽʨʦʢ, ʦʙʩʪʝʞʝʥʴ, ʽʥʩʧʝʢʮʽʡ, ʤʦʥʽʪʦʨʠʥʛʫ ʪʦʱʦ. ʋʜʦʩʢʦ-

ʥʘʣʝʥʥʷ ʟʜʽʡʩʥʝʥʥʷ ʟʘʭʦʜʽʚ ʜʝʨʞʘʚʥʦʛʦ ʥʘʛʣʷʜʫ (ʢʦʥʪʨʦʣʶ), ʜʦʟ-

ʚʦʣʠʪʴ ʟʘʧʦʙʽʛʪʠ ʣʶʜʩʴʢʠʤ ʚʪʨʘʪʘʤ, ʟʦʢʨʝʤʘ, ʚʥʘʩʣʽʜʦʢ ʧʦʞʝʞ, 

ʟʘʙʝʟʧʝʯʠʪʴ ʟʙʝʨʝʞʝʥʥʷ ʞʠʪʪʷ ʽ ʟʜʦʨʦʚ'ʷ ʣʶʜʝʡ ʪʘ ʙʝʟʧʝʢʫ ʩʝʨʝ-

ʜʦʚʠʱʘ, ʱʦ ʻ ʛʦʣʦʚʥʠʤ ʦʙʦʚ'ʷʟʢʦʤ ɼʝʨʞʘʚʠ.  
 

ʃɯʊɽʈɸʊʋʈɸ 

1. ɿʘʢʦʥ ʋʢʨʘʾʥʠ çʇʨʦ ʦʩʥʦʚʥʽ ʟʘʩʘʜʠ ʟʜʽʡʩʥʝʥʥʷ ʜʝʨʞʘʚ-

ʥʦʛʦ ʥʘʛʣʷʜʫ ʫ ʩʬʝʨʽ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽè // ɺʽʜʦʤʦʩʪʽ ɺʝʨ-

ʭʦʚʥʦʾ ʈʘʜʠ ʋʢʨʘʾʥʠ, 2007, ˉ 29, ʩʪ.389. 

2. ʂʦʜʝʢʩ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʋʢʨʘʾʥʠ [ɽʣʝʢʪʨʦʥ. ʨʝʩʫʨʩ] : 

ɿʘʢʦʥ ʋʢʨʘʾʥʠ ʚʽʜ 02.10. 2012 ʨ. ˉ 5403-Vɯ. ï ʈʝʞʠʤ ʜʦ-

ʩʪʫʧʫ:http://zakon3.rada.gov.ua/laws/show/5403-17 
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ʇʈʆʊʀʇʆɾɽɾʅʀʁ ɿɸʍʀʉʊ ʊɸ ʇʈʆʌɯʃɸʂʊʀʂɸ  

ʋ ʅɸɺʏɸʃʔʅʀʍ ɿɸʂʃɸɼɸʍ 

 

ɹ.ɺ. ɹʽʣʦʥʦʞʢʦ, ʄ.ɿ. ʇʝʣʝʰʢʦ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʃʴʚʽʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 

 

ʐʢʦʣʠ ʻ ʦʜʥʠʤʠ ʟ ʥʘʡʙʽʣʴʰ ʚʨʘʟʣʠʚʠʭ ʦʙ'ʻʢʪʽʚ ʟ ʪʦʯʢʠ ʟʦʨʫ 

ʧʨʦʪʠʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ. ɹʫʜʴ-ʷʢʘ ʥʘʜʟʚʠʯʘʡʥʘ ʩʠʪʫʘʮʽʷ ʤʦʞʝ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʟʘʛʨʦʟʠ ʜʣʷ ʟʜʦʨʦʚ'ʷ ʽ 

ʥʘʚʽʪʴ ʞʠʪʪʷ ʜʽʪʝʡ. ʉʘʤʝ ʪʦʤʫ ʧʦʞʝʞʥʘ ʙʝʟʧʝʢʘ ʻ ʧʨʽʦʨʠʪʝʪʦʤ ʷʢ 

ʜʣʷ ʜʝʨʞʘʚʥʠʭ ʦʨʛʘʥʽʚ, ʪʘʢ ʽ ʜʣʷ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦʛʦ ʘʧʘʨʘʪʫ ʩʘ-

ʤʦʛʦ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ. 

http://zakon3.rada.gov.ua/laws/show/5403-17
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ʂʦʤʧʣʝʢʩ ʟʘʭʦʜʽʚ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʰʢʽʣ ʚʢʣʶʯʘʻ ʚ 

ʩʝʙʝ ʥʘʩʪʫʧʥʽ ʨʦʙʦʪʠ: 

¶ ʧʨʠʜʙʘʥʥʷ ʪʘ ʫʪʨʠʤʘʥʥʷ ʚ ʮʽʣʦʩʪʽ ʧʝʨʚʠʥʥʠʭ ʟʘʩʦʙʽʚ ʛʘ-

ʩʽʥʥʷ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʚʦʛʥʝʛʘʩʥʠʢʠ ʨʽʟʥʠʭ ʤʘʨʦʢ, 

ʻʤʥʦʩʪʽ ʟ ʧʽʩʢʦʤ, ʧʦʞʝʞʥʽ ʩʪʝʥʜʠ ʟʽ ʱʠʪʦʤ ʽ ʩʧʝʮʽʘʣʴʥʠʤ 

ʽʥʚʝʥʪʘʨʝʤ; 

¶ ʫʩʪʘʥʦʚʢʘ ʧʨʦʪʠʧʦʞʝʞʥʦʾ ʩʠʛʥʘʣʽʟʘʮʽʾ; 

¶ ʦʩʥʘʱʝʥʥʷ ʰʢʽʣʴʥʠʭ ʙʫʜʽʚʝʣʴ "ʪʨʠʚʦʞʥʦʶ" ʩʠʩʪʝʤʦʶ 

ʦʧʦʚʽʱʝʥʥʷ ʧʨʦ ʥʘʜʟʚʠʯʘʡʥʫ ʩʠʪʫʘʮʽʶ; 

¶ ʥʘʷʚʥʽʩʪʴ ʽ ʩʚʦʙʦʜʘ ʧʨʦʭʦʜʽʚ ʚ ʝʚʘʢʫʘʮʽʡʥʠʭ ʚʠʭʦʜʘʭ ʟ 

ʙʫʜʽʚʣʽ, ʦʩʥʘʱʝʥʥʷ ʾʭ ʩʧʝʮʽʘʣʴʥʠʤʠ ʟʥʘʢʘʤʠ ʙʝʟʧʝʢʠ; 

¶ ʦʬʦʨʤʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʪʝʥʜʽʚ ʟʽ ʩʭʝʤʘʤʠ ʟ ʧʨʦʬʽʣʘʢ-

ʪʠʢʠ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ; 

¶ ʧʨʦʚʝʜʝʥʥʷ ʟʘʥʷʪʴ ʪʘ ʫʨʦʢʽʚ ʟ ʧʝʨʩʦʥʘʣʦʤ ʰʢʦʣʠ ʪʘ ʫʯ-

ʥʷʤʠ ʥʘ ʪʝʤʫ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ (ʨʠʩ.1). 
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ʈʠʩʫʥʦʢ 1 ï ʅʘʚʯʘʣʴʥʘ ʪʨʠʚʦʛʘ ʫ ʰʢʦʣʽ 

 

ɺʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʧʦʚʥʝ ʽ ʩʚʦʻʯʘʩʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʦ-

ʥʘʥʥʷ ʥʦʨʤʘʪʠʚʽʚ ʪʘ ʧʨʘʚʠʣ ʧʨʦʪʠʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʣʝʞʠʪʴ ʥʘ 

ʘʜʤʽʥʽʩʪʨʘʮʽʾ ʥʘʚʯʘʣʴʥʦʛʦ ʟʘʢʣʘʜʫ. 
 

ʂʝʨʽʚʥʠʮʪʚʦ ʽ ʚʽʜʧʦʚʽʜʘʣʴʥʽ ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʰʢʦʣʠ ʧʦʚʠʥʥʽ: 

¶ ʥʝʛʘʡʥʦ ʽ ʧʦʚʥʦʶ ʤʽʨʦʶ ʫʩʫʚʘʪʠ ʙʫʜʴ-ʷʢʽ ʬʘʢʪʦʨʠ, ʷʢʽ 

ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞʽ ʥʘ ʪʝʨʠʪʦʨʽʾ 

ʰʢʦʣʠ; 

¶ ʨʦʟʨʦʙʠʪʠ ʽ ʥʝʫʭʠʣʴʥʦ ʩʣʽʜʫʚʘʪʠ ʛʨʘʬʽʢʫ ʧʨʦʚʝʜʝʥʥʷ ʥʘ-

ʚʯʘʥʥʷ ʪʘ ʽʥʩʪʨʫʢʪʘʞʫ, ʷʢʽ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʥʝ-

ʦʙʭʽʜʥʦʛʦ ʨʽʚʥʷ ʟʥʘʥʴ ʟ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ; 

¶ ʨʦʟʨʦʙʠʪʠ ʪʘ ʟʘʪʚʝʨʜʠʪʠ ʧʣʘʥ ʝʚʘʢʫʘʮʽʾ, ʘ ʪʘʢʦʞ ʢʦʤ-

ʧʣʝʢʩ ʟʘʭʦʜʽʚ ʟ ʝʢʩʪʨʝʥʦʛʦ ʦʧʦʚʽʱʝʥʥʷ ʧʝʨʩʦʥʘʣʫ ʪʘ 

ʫʯʥʽʚ; 

¶ ʚʠʟʥʘʯʠʪʠ ʨʦʟʧʦʜʽʣ ʦʙʦʚ'ʷʟʢʽʚ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʚ ʝʢʩʪʨʝʥʽʡ 

ʩʠʪʫʘʮʽʾ; 

¶ ʧʨʠʟʥʘʯʠʪʠ ʦʩʽʙ, ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʟʘ ʧʨʦʪʠʧʦʞʝʞʥʫ ʙʝʟ-

ʧʝʢʫ ʚ ʧʝʨʽʦʜʠ ʧʨʦʚʝʜʝʥʥʷ ʨʽʟʥʠʭ ʫʨʦʯʠʩʪʠʭ ʟʙʦʨʽʚ ʽ ʟʘ-

ʭʦʜʽʚ ï ʢʦʥʮʝʨʪʽʚ, ʰʢʽʣʴʥʠʭ ʚʝʯʦʨʽʚ, ʣʽʥʽʡʦʢ ʪʘ ʽʥ. 

ʇʨʦʮʝʩ ʥʘʚʯʘʥʥʷ ʜʽʪʝʡ ʥʦʨʤʘʤ ʧʨʦʪʠʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʥʝ-

ʦʙʭʽʜʥʦ ʧʦʯʠʥʘʪʠ ʟ ʧʦʯʘʪʢʦʚʠʭ ʢʣʘʩʽʚ ʰʢʦʣʠ. ʋ ʮʴʦʤʫ ʚʽʮʽ ʜʽʪʷʤ 
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ʧʦʚʠʥʥʽ ʟʘʩʚʦʾʪʠ ʙʘʟʦʚʽ ʧʦʥʷʪʪʷ ï ʚʦʛʦʥʴ, ʚ ʯʦʤʫ ʧʦʣʷʛʘʻ ʡʦʛʦ ʥʝ-

ʙʝʟʧʝʢʘ, ʷʢ ʡʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʽ ʷʢ ʤʦʞʥʘ ʡʦʛʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ. 

ʂʨʽʤ ʪʦʛʦ, ʦʙʦʚ'ʷʟʢʦʚʦ ʥʝʦʙʭʽʜʥʦ ʧʦʷʩʥʶʚʘʪʠ ʦʩʥʦʚʥʽ ʧʨʘʚʠʣʘ ʧʦ-

ʚʝʜʽʥʢʠ ʧʽʜ ʯʘʩ ʧʦʞʝʞʽ ʽ ʙʫʜʴ-ʷʢʦʾ ʽʥʰʦʾ ʥʘʜʟʚʠʯʘʡʥʦʾ ʩʠʪʫʘʮʽʾ. 

ʋʯʥʽ ʩʝʨʝʜʥʽʭ ʢʣʘʩʽʚ ʧʦʚʠʥʥʽ ʟʥʘʪʠ ʽ ʚʤʽʪʠ ʧʦʚʦʜʠʪʠʩʷ ʟ 

ʝʣʝʢʪʨʦʧʨʠʣʘʜʘʤʠ ʪʘ ʧʦʙʫʪʦʚʠʤ ʦʙʣʘʜʥʘʥʥʷʤ, ʣʝʛʢʦʟʘʡʤʠʩʪʠʤʠ 

ʪʘ ʛʦʨʶʯʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ. ɺʦʥʠ ʧʦʚʠʥʥʽ ʦʚʦʣʦʜʽʪʠ ʥʘʚʠʯʢʘʤʠ ʚʠ-

ʢʦʨʠʩʪʘʥʥʷ ʚʦʛʥʝʛʘʩʥʠʢʽʚ ʪʘ ʽʥʰʠʤʠ ʧʝʨʚʠʥʥʠʤʠ ʟʘʩʦʙʘʤʠ ʙʦ-

ʨʦʪʴʙʠ ʟ ʚʦʛʥʝʤ. ʋ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʷʭ ʚʦʥʠ ʧʦʚʠʥʥʽ ʚʤʽʪʠ 

ʜʦʧʦʤʦʛʪʠ ʫʯʥʷʤ ʤʦʣʦʜʰʠʭ ʢʣʘʩʽʚ ʟʘʣʠʰʠʪʠ ʦʭʦʧʣʝʥʫ ʚʦʛʥʝʤ 

ʙʫʜʽʚʣʶ, ʘ ʪʘʢʦʞ ʚʨʷʪʫʚʘʪʠʩʷ ʩʘʤʠʤ. 

ʉʪʘʨʰʦʢʣʘʩʥʠʢʠ ʧʦʚʠʥʥʽ ʟʘʣʠʰʘʪʠ ʰʢʦʣʫ ʟ ʧʦʚʥʠʤ ʥʘʙʦʨʦʤ 

ʥʘʚʠʯʦʢ, ʷʢʠʤʠ ʚʦʣʦʜʽʶʪʴ ʜʦʨʦʩʣʽ ʣʶʜʠ. ɺʦʥʠ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ 

ʟʥʘʥʥʷ ʧʨʦ ʦʩʥʦʚʥʽ ʧʨʠʯʠʥʠ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ, ʩʧʦʩʦʙʠ ʾʭ 

ʣʽʢʚʽʜʘʮʽʾ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ, ʥʘʚʠʯʢʠ ʥʘʜʘʥʥʷ ʧʝʨʰʦʾ ʤʝʜʠʯʥʦʾ ʜʦ-

ʧʦʤʦʛʠ, ʘ ʪʘʢʦʞ ʧʨʘʚʠʣʘ ʧʦʚʝʜʽʥʢʠ ʚ ʧʦʙʫʪʽ ʽ ʥʘ ʧʨʠʨʦʜʽ. ʇʨʦʮʝʩ 

ʥʘʚʯʘʥʥʷ ʫ ʚʩʽʭ ʢʣʘʩʘʭ ʧʦʚʠʥʝʥ ʡʪʠ ʚ ʽʛʨʦʚʽʡ ʬʦʨʤʽ, ʘ ʜʣʷ ʩʪʘʨ-

ʰʦʢʣʘʩʥʠʢʽʚ ʚʢʣʶʯʘʪʠ ʝʣʝʤʝʥʪʠ ʥʘʚʯʘʥʴ ʟ ʧʨʘʢʪʠʯʥʠʤʠ ʚʧʨʘʚʘʤʠ. 

ɼʽʪʝʡ ʧʦʪʨʽʙʥʦ ʥʝ ʧʨʦʩʪʦ ʚʯʠʪʠ, ʘ ʡ ʜʦʩʪʫʧʥʦ ʧʦʷʩʥʶʚʘʪʠ ʾʤ, ʱʦ 

ʩʘʤʝ ʧʦʪʨʽʙʥʦ ʨʦʙʠʪʠ ʧʽʜ ʯʘʩ ʧʦʞʝʞʽ, ʘ ʯʦʛʦ ʨʦʙʠʪʠ ʢʘʪʝʛʦʨʠʯʥʦ 

ʥʝ ʩʣʽʜ. ʇʨʦʩʪʽ ʽ ʟʨʦʟʫʤʽʣʽ ʧʨʘʚʠʣʘ, ʟʘʩʚʦʻʥʽ ʟ ʜʠʪʠʥʩʪʚʘ, ʜʦʧʦʤʦ-

ʞʫʪʴ ʾʤ ʫ ʜʦʨʦʩʣʦʤʫ ʞʠʪʪʽ ʫʥʠʢʥʫʪʠ ʙʘʛʘʪʴʦʭ ʙʽʜ ʽ ʥʝʧʨʠʻʤʥʦʩʪʝʡ. 

ʅʝʦʙʭʽʜʥʦ ʧʘʤ'ʷʪʘʪʠ, ʱʦ ʚ ʦʩʚʽʪʥʽʭ ʫʩʪʘʥʦʚʘʭ ʧʦʞʝʞʘ ʧʦʰʠ-

ʨʶʻʪʴʩʷ ʟʽ ʰʚʠʜʢʽʩʪʶ 1-1,5 ʤʝʪʨʘ ʚ ʭʚʠʣʠʥʫ,  ʚ ʢʦʨʠʜʦʨʘʭ - 4-5 ʤ 

/ ʭʚ. ʇʨʠ ʛʦʨʽʥʥʽ ʤʝʙʣʽʚ ʪʘ ʧʘʧʝʨʫ ʚ ʥʘʚʯʘʣʴʥʠʭ ʧʨʠʤʽʱʝʥʥʷʭ ʚ 

ʧʦʚʽʪʨʽ ʥʘʢʦʧʠʯʫʻʪʴʩʷ ʦʢʩʠʜ ʚʫʛʣʝʮʶ, ʷʢʠʡ ʧʨʠ ʚʜʠʭʘʥʥʽ ʡʦʛʦ 

ʧʨʦʪʷʛʦʤ 5-10 ʭʚʠʣʠʥ ʩʪʘʻ ʩʤʝʨʪʝʣʴʥʠʤ. 

ʆʩʴ ʯʦʤʫ ʧʨʠ ʥʘʜʟʚʠʯʘʡʥʽʡ ʩʠʪʫʘʮʽʾ ʧʦʞʝʞʽ ʚ ʰʢʦʣʽ ʧʦ-

ʪʨʽʙʥʦ ʜʽʷʪʠ ʰʚʠʜʢʦ, ʨʽʰʫʯʝ ʽ ʛʨʘʤʦʪʥʦ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʟʨʦʙʣʝ-

ʥʠʭ ʨʘʥʽʰʝ ʧʣʘʥʽʚ ʝʚʘʢʫʘʮʽʾ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʚʽʜʧʨʘʮʶʚʘʥʴ ʥʘ ʚʠʧʘ-

ʜʦʢ ʧʦʞʝʞʽ. 

- ʅʝ ʧʽʜʜʘʚʘʪʠʩʷ ʧʘʥʽʮʽ ʩʘʤʦʤʫ ʽ ʟʘʩʧʦʢʦʾʪʠ ʜʽʪʝʡ. 

- ʋ ʧʝʨʰʫ ʯʝʨʛʫ ʝʚʘʢʫʶʚʘʪʠ ʜʽʪʝʡ ʽʟ ʪʠʭ ʧʨʠʤʽʱʝʥʴ, ʜʝ 

ʟʥʘʭʦʜʠʪʠʩʷ ʥʝʙʝʟʧʝʯʥʦ ʜʣʷ ʞʠʪʪʷ, ʘ ʪʘʢʦʞ ʟ ʚʝʨʭʥʽʭ 
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ʧʦʚʝʨʭʽʚ, ʧʨʠʯʦʤʫ ʧʝʨʰʠʤʠ ʚʠʚʦʜʠʪʠ ʫʯʥʽʚ ʤʦʣʦʜʰʠʭ 

ʢʣʘʩʽʚ. 

- ʋʪʦʯʥʠʪʠ ʦʙʩʪʘʥʦʚʢʫ: ʯʠ ʥʝʤʘʻ ʟʘʜʠʤʣʝʥʥʷ ʚ ʢʦʨʠʜʦʨʽ, 

ʯʠ ʤʦʞʣʠʚʠʡ ʚʠʭʽʜ ʽ ʝʚʘʢʫʘʮʽʷ ʫʯʥʽʚ. 

- ʗʢʱʦ ʚʠʭʽʜ ʟ ʢʣʘʩʫ ʙʝʟʧʝʯʥʠʡ, ʚʠʰʫʢʫʚʘʪʠ ʫʯʥʽʚ. ʇʦʨʪ-

ʬʝʣʽ, ʦʜʷʛ ʟʘʣʠʰʠʪʠ ʥʘ ʤʽʩʮʷʭ. ʗʢʱʦ ʻ, ʥʘʜʽʪʠ ʥʘ ʜʽʪʝʡ 

ʤʘʨʣʝʚʽ ʧʦʚ'ʷʟʢʠ ʜʣʷ ʟʘʭʠʩʪʫ ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ. ɺʟʷʪʠ 

ʢʣʘʩʥʠʡ ʞʫʨʥʘʣ. 

- ɺʠʚʦʜʠʪʠ ʫʯʥʽʚ ʟ ʙʫʜʽʚʣʽ ʰʢʦʣʠ ʧʦ ʥʘʡʙʽʣʴʰ ʙʝʟʧʝʯʥʦʛʦ 

ʪʘ ʥʘʡʢʦʨʦʪʰʦʤʫ ʰʣʷʭʫ. ɺʯʠʪʝʣʴ ʧʨʠ ʮʴʦʤʫ ʧʦʚʠʥʝʥ 

ʡʪʠ ʧʦʧʝʨʝʜʫ, ʘ ʚ ʢʽʥʮʽ ʣʘʥʮʶʞʢʘ ʜʽʪʝʡ ʧʦʩʪʘʚʠʪʠ 

ʥʘʡʨʦʩʣʽʰʠʭ ʽ ʬʽʟʠʯʥʦ ʨʦʟʚʠʥʝʥʠʭ ʭʣʦʧʯʠʢʽʚ, ʱʦʙ ʫ ʨʘʟʽ 

ʧʦʪʨʝʙʠ ʚʦʥʠ ʟʤʦʛʣʠ ʥʘʜʘʪʠ ʜʦʧʦʤʦʛʫ ʙʽʣʴʰ ʩʣʘʙʢʠʤ. 

- ʇʦ ʟʘʢʽʥʯʝʥʥʶ ʝʚʘʢʫʘʮʽʾ, ʫ ʟʘʟʜʘʣʝʛʽʜʴ ʚʠʟʥʘʯʝʥʦʤʫ ʙʝʟ-

ʧʝʯʥʦʤʫ ʤʽʩʮʽ ʟʙʦʨʫ, ʧʨʦʚʝʩʪʠ ʧʝʨʝʢʣʠʯʢʫ ʚʩʽʭ ʜʽʪʝʡ ʟʘ 

ʩʧʠʩʢʘʤʠ. ɺʯʠʪʝʣʴ ʧʦʚʠʥʝʥ ʥʝʚʽʜʣʫʯʥʦ ʟʥʘʭʦʜʠʪʠʩʷ ʧʦ-

ʨʷʜ ʟ ʚʠʚʝʜʝʥʠʤʠ ʟ ʙʫʜʽʚʣʽ ʫʯʥʷʤʠ. 

- ʗʢʱʦ ʢʦʨʠʜʦʨ ʟʘʜʠʤʣʝʥʠʡ ʽ ʚʠʭʽʜ ʟ ʢʣʘʩʫ ʥʝʙʝʟʧʝʯʥʠʡ, 

ʧʦʪʨʽʙʥʦ ʟʘʢʨʠʪʠ ʚʭʽʜʥʽ ʜʚʝʨʽ, ʫʱʽʣʴʥʠʪʠ ʾʭ ʧʽʜʨʫʯʥʦʶ 

ʪʢʘʥʠʥʦʶ, ʧʦʩʘʜʠʪʠ ʜʽʪʝʡ ʥʘ ʧʽʜʣʦʛʫ ʽ ʪʨʦʭʠ ʚʽʜʢʨʠʪʠ 

ʚʽʢʥʦ ʜʣʷ ʧʨʦʚʽʪʨʶʚʘʥʥʷ. ʗʢʱʦ ʥʘ ʚʽʢʥʘʭ ʤʝʪʘʣʝʚʽ ʛʨʘʪʠ, 

ʾʭ ʥʝʦʙʭʽʜʥʦ ʚʽʜʨʘʟʫ ʚʽʜʢʨʠʪʠ. ʗʢ ʪʽʣʴʢʠ ʧʦʯʫʻʪʝ ʰʫʤ 

ʧʽʜ'ʾʭʘʚʰʠʭ ʧʦʞʝʞʥʠʭ ʤʘʰʠʥ, ʧʦʜʘʡʪʝ ʩʠʛʥʘʣ, ʱʦʙ 

ʨʷʪʽʚʥʠʢʠ ʥʝʛʘʡʥʦ ʧʨʠʩʪʫʧʠʣʠ ʜʦ ʝʚʘʢʫʘʮʽʾ ʜʽʪʝʡ ʯʝʨʝʟ 

ʚʽʢʥʘ. ɺʯʠʪʝʣʴ ʫ ʪʘʢʦʤʫ ʨʘʟʽ ʟʘʣʠʰʘʻ ʢʣʘʩ ʦʩʪʘʥʥʽʤ. 
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ʋɼʂ 614.841.24 

 

ɿɸɻʆʈʗʅʅʗ ʄɸʊɽʈɯɸʃɯɺ ɯ ʂʆʅʉʊʈʋʂʎɯʁ ʏɽʈɽɿ  

ʊɽʇʃʆɺʀʁ ɺʇʃʀɺ ɽʃɽʂʊʈʆʅɸɻʈɯɺɸʃʔʅʀʍ  

ɽʃɽʄɽʅʊɯɺ   

 

ʆ.ʄ. ɹʦʨʘʯʦʢ, ʄ.ɿ. ʇʝʣʝʰʢʦ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʃʴʚʽʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʝʟʧʝʢʠ  

ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 

 

ʋ ʙʘʛʘʪʴʦʭ ʤʽʩʮʷʭ, ʜʝ ʤʠ ʤʝʰʢʘʻʤʦ, ʧʨʘʮʶʻʤʦ, ʥʘʚʯʘʻʤʦʩʷ, 

ʚʽʜʧʦʯʠʚʘʻʤʦ, ʛʦʨʶʯʝ ʩʝʨʝʜʦʚʠʱʝ ʧʨʠʩʫʪʥʻ ʧʦʩʪʽʡʥʦ, ʡ ʩʫʪʦ ʧʦ-

ʞʝʞʦʥʝʙʝʟʧʝʯʥʝ ʜʞʝʨʝʣʦ ʪʝʧʣʘ ʻ ʻʜʠʥʠʤ ʬʘʢʪʦʨʦʤ, ʷʢʠʡ ʩʣʽʜ ʚʠ-

ʷʚʠʪʠ ʡ ʫʩʫʥʫʪʠ ʟ ʤʝʪʦʶ ʟʘʧʦʙʽʛʘʥʥʷ ʧʦʞʝʞʽ. ɿʚʽʜʩʠ ʚʠʧʣʠʚʘʻ 

ʦʩʦʙʣʠʚʘ ʚʘʞʣʠʚʽʩʪʴ ʨʝʪʝʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʫʤʦʚ ʧʦʷʚʠ ʡ ʤʝʪʦʜʽʚ 

ʟʘʧʦʙʽʛʘʥʥʷ ʚʠʥʠʢʥʝʥʥʶ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʪʝʧʣʦʚʠʭ ʜʞʝʨʝʣ. 

ɼʦʩʠʪʴ ʧʦʰʠʨʝʥʝ ʟʘʛʦʨʷʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʽ ʢʦʥʩʪʨʫʢʮʽʡ ʚʽʜ ʪʝʧʣʦ-

ʚʦʛʦ ʚʧʣʠʚʫ ʝʣʝʢʪʨʦʥʘʛʨʽʚʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʦʩʦʙʣʠʚʦ ʚ ʫʤʦʚʘʭ 

ʦʙʤʝʞʝʥʦʛʦ ʪʝʧʣʦʚʽʜʚʝʜʝʥʥʷ. ɺ ʟʚ'ʷʟʢʫ ʽʟ ʮʠʤ ʚʝʣʠʢʫ ʧʦʞʝʞʥʫ 

ʥʝʙʝʟʧʝʢʫ ʷʚʣʷʶʪʴ ʧʦʙʫʪʦʚʽ ʝʣʝʢʪʨʦʥʘʛʨʽʚʘʯʽ: ʯʘʡʥʠʢʠ, ʧʨʘʩʢʠ, 

ʢʠʧ'ʷʪʠʣʴʥʠʢʠ.  

ʅʝʟʘʭʠʱʝʥʘ ʜʝʨʝʚ'ʷʥʘ ʦʩʥʦʚʘ ʧʽʜ ʯʘʡʥʠʢʦʤ ʟʘʛʦʨʷʻʪʴʩʷ ʧʨʠ-

ʙʣʠʟʥʦ ʯʝʨʝʟ 10-15 ʭʚʠʣʠʥ ʧʽʩʣʷ ʚʠʢʠʧʘʥʥʷ ʚʦʜʠ, ʚʥʘʩʣʽʜʦʢ ʪʦʛʦ, ʱʦ 

ʡʦʛʦ ʪʝʤʧʝʨʘʪʫʨʘ ʩʷʛʘʻ 400Áʉ. ʇʽʜʦʰʚʘ ʝʣʝʢʪʨʦʧʨʘʩʢʠ, ʱʦ ʥʝ ʤʘʻ 

ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʘ ʪʘ ʟʘʣʠʰʝʥʘ ʥʘ ʱʽʣʴʥʦ ʧʨʠʣʷʛʘʶʯʽʡ ʦʩʥʦʚʽ, ʤʦʞʝ 

ʥʘʛʨʽʪʠʩʷ ʜʦ 400-500Áʉ. ɿ ʪʝʨʤʦʨʝʛʫʣʷʪʦʨʦʤ ʥʘʛʨʽʚ ʥʝ ʧʝʨʝʚʠʱʫʻ 

200Áʉ, ʘʣʝ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʫ ʚʧʣʠʚʫ ʪʝʧʣʦʪʠ ʡ ʫʤʦʚ ʾʾ 35 ʘʢʫʤʫ-

ʣʷʮʽʾ ʛʦʨʶʯʠʡ ʤʘʪʝʨʽʘʣ, ʟ ʷʢʠʤ ʢʦʥʪʘʢʪʫʻ ʧʽʜʦʰʚʘ ʧʨʘʩʢʠ, ʤʦʞʝ ʪʘ-

ʢʦʞ ʟʘʡʥʷʪʠʩʴ. ʇʦʞʝʞʥʫ ʥʝʙʝʟʧʝʢʫ ʷʚʣʷʶʪʴ ʣʘʤʧʠ ʥʘʢʘʣʶʚʘʥʥʷ, 

ʣʶʤʽʥʝʩʮʝʥʪʥʽ ʪʘ ʨʪʫʪʥʽ ʣʘʤʧʠ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ. ʇʨʦ ʮʝ ʤʦʞʥʘ ʩʫ-

ʜʠʪʠ ʧʦ ʥʘʩʪʫʧʥʠʤ ʜʘʥʠʤ: ʯʝʨʝʟ 30 ʭʚ. ʧʽʩʣʷ ʚʢʣʶʯʝʥʥʷ ʣʘʤʧ ʥʘʢʘ-

ʣʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʾʭʥʽʡ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʜʦʩʷʛʘʻ ʚ ʟʘʣʝʞ-

ʥʦʩʪʽ ʚʽʜ ʧʦʪʫʞʥʦʩʪʽ ʥʘʩʪʫʧʥʠʭ ʚʝʣʠʯʠʥ: 40 ɺʪ - 145Áʉ, 75 ɺʪ - 
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250Áʉ, 100 ɺʪ - 290Áʉ, 200 ɺʪ - 330Áʉ. ʇʨʠ ʪʦʨʢʘʥʥʽ ʣʘʤʧʠ ʟ ʪʝʢ-

ʩʪʠʣʴʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʾʾ ʢʦʣʙʘ ʥʘʛʨʽʚʘʻʪʴʩʷ ʱʝ ʩʠʣʴʥʽʰʝ, ʧʨʠʯʦʤʫ 

ʥʘʛʨʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʫʧʝʥʷ ʪʝʧʣʦʽʟʦʣʷʮʽʾ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ ʮʠʤ ʤʘ-

ʪʝʨʽʘʣʦʤ. ʊʘʢ, ʣʘʤʧʘ ʧʦʪʫʞʥʽʩʪʶ 40 ɺʪ, ʟʘʛʦʨʥʝʥʘ ʫ ʚʘʪʥʫ ʢʦʚʜʨʫ, 

ʥʘʛʨʽʚʘʻʪʴʩʷ ʜʦ 250Áʉ, ʘ ʣʘʤʧʘ ʧʦʪʫʞʥʽʩʪʶ 100 ɺʪ, ʦʙʛʦʨʥʝʥʘ ʙʘʚʦʚ-

ʥʷʥʦʶ ʪʢʘʥʠʥʦʶ ʥʘʛʨʽʚʘʻʪʴʩʷ ʜʦ 340Áʉ. ʉʦʣʦʤʘ, ʱʦ ʩʪʦʩʫʻʪʴʩʷ ʧʦ-

ʚʝʨʭʥʽ ʣʘʤʧʠ ʧʦʪʫʞʥʽʩʪʶ 60 ɺʪ, ʩʧʘʣʘʭʫʻ ʧʨʠʙʣʠʟʥʦ ʯʝʨʝʟ 67 ʭʚʠ-

ʣʠʥ. ʊʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʽʚʘʥʥʷ ʢʦʣʙʠ ʝʣʝʢʪʨʠʯʥʦʾ ʣʘʤʧʦʯʢʠ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʧʦʪʫʞʥʦʩʪʽ ʣʘʤʧʠ, ʛʝʦʤʝʪʨʠʯʥʦʾ ʬʦʨʤʠ, ʾʾ ʨʦʟʤʽʨʽʚ, ʨʦʟʪʘʰʫ-

ʚʘʥʥʷ ʚ ʧʨʦʩʪʦʨʽ ʽ ʩʪʫʧʝʥʽ ʾʾ ʪʝʧʣʦʽʟʦʣʷʮʽʾ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, ʪʝʤʧʝʨʘ-

ʪʫʨʠ, ʱʦ ʨʦʟʚʠʚʘʶʪʴʩʷ ʥʘ ʧʦʚʝʨʭʥʽ ʚʽʜʢʨʠʪʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʣʘʤʧ, ʥʝ 

ʦʜʥʘʢʦʚʽ ʫ ʚʩʽʭ ʾʾ ʪʦʯʢʘʭ. ɺʦʥʠ ʟʘʣʝʞʘʪʴ ʚʽʜ ʧʦʣʦʞʝʥʥʷ ʣʘʤʧ. ʅʘ ʨʠʩ. 

1 ʧʨʠʚʝʜʝʥʘ ʚʽʜʧʦʚʽʜʥʘ ʟʘʣʝʞʥʽʩʪʴ ʜʣʷ ʣʘʤʧ ʧʦʪʫʞʥʽʩʪʶ 100 ʽ 500 

ɺʪ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʦʚʽʪʨʷ, ʷʢʘ ʜʦʨʽʚʥʶʻ 

25Áʉ.ʊʝʧʣʦʚʽ ʜʞʝʨʝʣʘ ʟʘʧʘʣʶʚʘʥʥʷ ʚʝʣʴʤʠ ʨʽʟʥʦʤʘʥʽʪʥʽ. ʅʘʧʨʠ-

ʢʣʘʜ, ʥʘʚʽʪʴ ʟʚʠʯʘʡʥʠʡ ʛʨʘʬʠʥ ʟ ʚʦʜʦʶ, ʟʘʣʠʰʝʥʠʡ ʥʘ ʧʽʜʚʽʢʦʥʥʽ, 

ʤʦʞʝ ʟʽʛʨʘʪʠ ʨʦʣʴ ʦʧʪʠʯʥʦʾ ʣʽʥʟʠ, ʫ ʬʦʢʫʩʽ ʷʢʦʾ ʦʧʠʥʠʪʴʩʷ ʩʧʘʣʠʤʘ 

ʧʦʨʪʴʻʨʘ. ɿʥʘʥʥʷ ʪʝʦʨʝʪʠʯʥʠʭ ʦʩʥʦʚ ʚʠʥʠʢʥʝʥʥʷ ʛʦʨʽʥʥʷ ʟʜʘʪʥʝ 

ʝʬʝʢʪʠʚʥʦ ʜʦʧʦʤʦʛʪʠ ʫ ʨʦʟʨʦʙʮʽ ʟʘʭʦʜʽʚ, ʱʦ ʩʧʨʠʷʶʪʴ ʟʘʧʦʙʽʛʘʥʥʶ 

ʚʠʥʠʢʥʝʥʥʶ ʧʦʞʝʞʽ, ʘ ʪʘʢʦʞ ʜʘʻ ʟʤʦʛʫ ʧʨʘʚʠʣʴʥʦ ʦʮʽʥʠʪʠ ʧʦʞʝʞʥʫ 

ʥʝʙʝʟʧʝʢʫ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ.  

ɼʞʝʨʝʣʦʤ ʟʘʧʘʣʶʚʘʥʥʷ ʤʦʞʝ ʙʫʪʠ ʪʘʢʝ ʥʘʛʨʽʪʝ ʪʽʣʦ (ʫ 

ʚʠʧʘʜʢʫ ʧʨʠʤʫʩʦʚʦʛʦ ʟʘʧʘʣʶʚʘʥʥʷ) ʯʠ ʪʘʢʠʡ ʝʢʟʦʪʝʨʤʽʯʥʠʡ ʧʨʦ-

ʮʝʩ (ʧʨʠ ʩʘʤʦʟʘʡʤʘʥʥʽ), ʷʢʽ ʟʜʘʪʥʽ ʥʘʛʨʽʪʠ ʜʝʷʢʠʡ ʦʙ'ʻʤ ʛʦʨʶʯʦʾ 

ʩʫʤʽʰʽ ʜʦ ʚʠʟʥʘʯʝʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ, ʢʦʣʠ ʰʚʠʜʢʽʩʪʴ ʪʝʧʣʦ-

ʚʠʜʽʣʝʥʥʷ (ʟʘ ʨʘʭʫʥʦʢ ʨʝʘʢʮʽʾ ʛʦʨʶʯʦʾ ʩʫʤʽʰʽ) ʜʦʨʽʚʥʶʻ ʯʠ ʧʝʨʝ-

ʚʠʱʫʻ ʰʚʠʜʢʽʩʪʴ ʪʝʧʣʦʚʽʜʚʦʜʫ ʽʟ ʟʦʥʠ ʨʝʘʢʮʽʾ. ʇʨʠ ʮʴʦʤʫ ʧʦʪʫʞ-

ʥʽʩʪʴ ʪʘ ʪʨʠʚʘʣʽʩʪʴ ʪʝʧʣʦʚʦʛʦ ʚʧʣʠʚʫ ʜʞʝʨʝʣʘ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫ-

ʚʘʪʠ ʧʽʜʪʨʠʤʘʥʥʷ ʢʨʠʪʠʯʥʠʭ ʫʤʦʚ ʧʨʦʪʷʛʦʤ ʯʘʩʫ, ʥʝʦʙʭʽʜʥʦʛʦ 

ʜʣʷ ʨʦʟʚʠʥʝʥʥʷ ʨʝʘʢʮʽʾ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʬʨʦʥʪʫ ʧʦʣʫʤ'ʷ, ʟʜʘʪʥʦʛʦ 

ʜʦ ʧʦʜʘʣʴʰʦʛʦ ʩʘʤʦʩʪʽʡʥʦʛʦ ʧʦʰʠʨʝʥʥʷ. ɿ ʤʝʪʦʶ ʦʭʦʣʦʜʞʝʥʥʷ 

ʨʝʯʦʚʠʥ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 10-30 Áʉ ʥʘʡʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʚʦʜʫ ʪʘ ʧʦʚʽʪʨʷ ʷʢ ʥʘʡʜʦʩʪʫʧʥʽʰʽ ʪʘ ʜʝʰʝʚʽ ʦʭʦʣʦʜʞʫʚʘʣʴʥʽ 

ʘʛʝʥʪʠ. ʆʭʦʣʦʜʞʝʥʥʷ ʜʦ ʙʽʣʴʰ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʧʨʦʚʦʜʠʪʴʩʷ 

ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʣʴʦʜʫ ʪʘ ʩʧʝʮʽʘʣʴʥʠʭ ʭʦʣʦʜʠʣʴʥʠʭ ʘʛʝʥʪʽʚ, 
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ʷʢʽ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʧʘʨʠ ʥʠʟʴʢʦʢʠʧʣʷʯʠʭ ʨʽʜʠʥ, ʟʨʽʜʞʝʥʽ ʛʘʟʠ ʪʘ 

ʭʦʣʦʜʠʣʴʥʽ ʨʦʟʩʦʣʠ. 
 

 
 

ʈʠʩʫʥʦʢ 1 ï ʊʝʤʧʝʨʘʪʫʨʘ ʥʘʛʨʽʚʘʥʥʷ ʧʦʚʝʨʭʥʽ ʣʘʤʧʠ ʚ ʨʽʟʥʠʭ ʧʦʣʦʞʝʥʥʷʭ: 

ʘ) 100 ɺʪ; ʙ) 500 ɺʪ. 
 

ɺʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʚʠʟʥʘʯʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʛʦʨʷʥʥʷ ʛʦ-

ʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ ʧʽʜ ʚʧʣʠʚʦʤ ʪʝʧʣʦʪʠ, ʷʢʝ ʚʠʧʨʦʤʽʥʶʻʪʴʩʷ ʣʘʤ-

ʧʦʶ, ʻ ʚʽʜʩʪʘʥʴ ʚʽʜ ʾʾ ʧʦʚʝʨʭʥʽ ʜʦ ʤʘʪʝʨʽʘʣʫ. ɺʽʜʧʦʚʽʜʥʘ ʟʘʣʝʞ-

ʥʽʩʪʴ ʜʣʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʣʘʤʧ ʥʘʢʘʣʶʚʘʥʥʷ ʨʽʟʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʽ ʜʞʝʨʝʣʘ ʽʥʬʨʘʯʝʨʚʦʥʠʭ ʧʨʦʤʝʥʽʚ ʫ 250 ɺʪ. ʆʩʢʽʣʴʢʠ 

ʣʘʤʧʠ ʦʜʥʽʻʾ ʽ ʪʽʻʾ ʞʝ ʧʦʪʫʞʥʦʩʪʽ, ʘʣʝ ʱʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʨʦʟʤʽʨʘʤʠ 

ʢʦʣʙ, ʥʘʛʨʽʚʘʶʪʴʩʷ ʥʝʦʜʥʘʢʦʚʦ, ʚʘʨʪʦ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʦʨʽʻʥʪʦʚʥʽ.  

ʃʶʤʽʥʝʩʮʝʥʪʥʽ ʩʚʽʪʠʣʴʥʠʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʜʞʝʨʝʣʦʤ ʟʘʛʦ-

ʨʷʥʥʷ ʯʝʨʝʟ ʥʝʩʧʨʘʚʥʽʩʪʴ ʧʫʩʢʦ-ʨʝʛʫʣʶʶʯʦʾ ʘʧʘʨʘʪʫʨʠ, ʧʝʨʝʛʨʽʚʫ 

ʧʨʘʮʶʶʯʠʭ ʝʣʝʤʝʥʪʽʚ ʩʚʽʪʠʣʴʥʠʢʘ (ʜʨʦʩʝʣʴ, ʩʪʘʨʪʝʨ) ʫʥʘʩʣʽʜʦʢ 

ʧʦʨʫʰʝʥʥʷ ʚʠʤʦʛʠ ʤʦʥʪʘʞʫ ʩʚʽʪʠʣʴʥʠʢʽʚ. ʇʨʠ ñʟʘʣʠʧʘʥʥʽò ʩʪʘʨ-

ʪʝʨʘ ʥʘʛʨʽʚ ʩʚʽʪʠʣʴʥʠʢʽʚ ʩʷʛʘʻ 190-200Áʉ, ʘ ʜʨʦʩʝʣʽʚ - 120Áʉ. 

ɺʽʜʧʦʚʽʜʥʝ ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʜʨʦʩʝʣʽ ʚʠʢʣʠʢʘʻ ʨʦʟʤ'ʷʢ-

ʰʝʥʥʷ ʟʘʣʠʚʘʣʴʥʦʾ ʤʘʩʠ ʟ ʥʘʩʪʫʧʥʠʤ ʾʾ ʚʠʪʽʢʘʥʥʷʤ ʽ ʟʘʧʘʣʝʥʥʷʤ 

ʚʽʜ ʥʘʛʨʽʚʘʥʥʷ ʦʙʤʦʪʦʢ ʜʨʦʩʝʣʷ. ʇʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʤ ʝʣʝʤʝʥʪʦʤ 
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ʫ ʣʶʤʽʥʝʩʮʝʥʪʥʠʭ ʩʚʽʪʠʣʴʥʠʢʘʭ ʻ ʩʪʘʨʪʝʨ, ʫʩʝʨʝʜʠʥʽ ʷʢʦʛʦ ʟʥʘʭʦ-

ʜʷʪʴʩʷ ʛʦʨʶʯʽ (ʩʧʘʣʠʤʽ) ʤʘʪʝʨʽʘʣʠ (ʧʘʧʝʨʦʚʠʡ ʢʦʥʜʝʥʩʘʪʦʨ, ʢʘʨ-

ʪʦʥʥʽ ʧʨʦʢʣʘʜʢʠ). ʋ ʚʠʧʘʜʢʫ ʧʨʦʙʦʶ ʧʦʣʫʤ'ʷ ʚʠʢʠʜʘʻʪʴʩʷ ʽʟ ʩʠʛ-

ʥʘʣʴʥʦʛʦ ʦʪʚʦʨʫ ʩʪʘʨʪʝʨʘ ʽ ʤʦʞʝ ʙʫʪʠ ʜʞʝʨʝʣʦʤ ʟʘʛʦʨʷʥʥʷ. ʄʦʞ-

ʣʠʚʝ ʦʧʣʘʚʣʝʥʥʷ ʝʣʝʢʪʨʦʜʽʚ ʩʚʽʪʠʣʴʥʠʢʽʚ, ʱʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ 

ʪʝʤʧʝʨʘʪʫʨʽ 1450- 3300Áʉ (ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʘʪʝʨʽʘʣʫ ʝʣʝʢʪʨʦʜʽʚ), 

ʤʦʞʝ ʪʘʢʦʞ ʩʣʫʞʠʪʠ ʜʞʝʨʝʣʦʤ 37 ʟʘʛʦʨʷʥʥʷ ʧʨʠ ʤʝʭʘʥʽʯʥʦʤʫ 

(ʘʙʦ ʟ ʽʥʰʦʾ ʧʨʠʯʠʥʠ) ʨʫʡʥʫʚʘʥʥʽ ʩʢʣʘ ʢʦʣʙʠ ʩʚʽʪʠʣʴʥʠʢʘ. ɺʠʭʽʜ 

ʟ ʣʘʜʫ ʢʦʥʜʝʥʩʘʪʦʨʽʚ ʫ ʟʘʧʘʣʴʥʠʭ ʧʨʠʩʪʨʦʷʭ ʣʶʤʽʥʝʩʮʝʥʪʥʠʭ 

ʣʘʤʧ ʪʘʢʦʞ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʧʦʞʝʞʫ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʘʟʚʠʯʘʡ 

ʧʣʘʚʠʪʴʩʷ ʽ ʟʘʛʦʨʷʻʪʴʩʷ ʧʣʘʩʪʤʘʩʦʚʠʡ ʢʦʨʧʫʩ ʢʦʥʜʝʥʩʘʪʦʨʘ ʽ ʡʦʛʦ 

ʧʘʣʘʶʯʽ ʢʨʘʧʣʽ ʧʽʜʧʘʣʶʶʪʴ ʽʥʰʽ ʤʘʪʝʨʽʘʣʠ. ʂʽʥʮʝʚʦʶ ʤʝʪʦʶ 

ʘʥʘʣʽʟʫ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʙʫʜʝ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʝ ʚʠʢʣʶ-

ʯʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʜʞʝʨʝʣ ʟʘʧʘʣʶʚʘʥʥʷ, ʟʚʝʜʝʥʥʷ ʜʦ ʤʽʥʽʤʫʤʫ 

ʛʦʨʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʪʘʢʦʛʦ ʨʽʚʥʷ ʧʨʦʪʠʧʦ-

ʞʝʞʥʦʛʦ ʨʝʞʠʤʫ, ʧʨʠ ʷʢʦʤʫ ʤʦʞʣʠʚʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞʽ ʪʘ 

ʤʘʩʰʪʘʙʠ ʾʾ ʥʘʩʣʽʜʢʽʚ ʙʫʜʫʪʴ ʥʘʡʤʝʥʰʽ. 
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ʋɼʂ 614.8 

 
ɺʈɸʍʋɺɸʅʅʗ ʆʉʆɹʃʀɺʆʉʊɽʁ ʇʈʆɻʈɯɺʋ ʉʊɸʃɽɺʀʍ 

ʂʆʅʉʊʈʋʂʎɯʁ ɿɯ ʉʇʋʏʋɺɸʃʔʅʀʄʀ ʇʆʂʈʀʊʊʗʄʀ 

ʇʈʀ ʆʎɯʅʖɺɸʅʅɯ ɰʍ ɺʆɻʅɽʉʊɯʁʂʆʉʊɯ 

 

ʆ.ɺ. ɺʘʩʠʣʴʯʝʥʢʦ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ɺ.ʉ. ʆʣʴʭʦʚʩʴʢʠʡ, 

ʢʫʨʩʘʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʋʢʨʘʾʥʠ 

 

ʆʙ'ʻʢʪʠ ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ (ʆʇʅ), ʚ ʷʢʠʭ ʦʙʝʨʪʘʶʪʴʩʷ 

ʣʝʛʢʦʟʘʡʤʠʩʪʽ ʨʝʯʦʚʠʥʠ, ʚ ʦʩʥʦʚʥʦʤʫ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʢʘʨʢʘʩʥʦʾ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʾ ʩʠʩʪʝʤʠ ʟ ʥʝʩʫʯʠʤ ʩʪʘʣʝʚʠʤ ʢʘʨʢʘʩʦʤ. ʆʩʥʦʚʥʘ 

ʥʝʙʝʟʧʝʢʘ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ ʤʝʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʧʦʣʷʛʘʻ ʚ ʟʥʘʯ-

ʥʠʭ ʜʝʬʦʨʤʘʮʽʷʭ ʽ ʰʚʠʜʢʽʡ ʚʪʨʘʪʽ ʥʠʤʠ ʤʽʮʥʦʩʪʽ, ʧʦʯʠʥʘʶʯʠ ʚʞʝ 

ʟ 350 ʦʉ. ɽʬʝʢʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʚʦʛʥʝʟʘʭʠʩʪʫ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢ-

ʮʽʡ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʢʨʠʪʪʽʚ, ʱʦ ʩʧʫʯʫʶʪʴʩʷ [1]. 

ʇʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʪʘ ʟʚʝʜʝʥʥʽ ʩʪʘʣʝʚʠʭ ʢʘʨʢʘʩʥʠʭ ʢʦʥʩʪʨʫʢ-

ʮʽʡ, ʟʘʭʠʱʝʥʠʭ ʩʧʫʯʫʚʘʣʴʥʠʤʠ ʧʦʢʨʠʪʪʷʤʠ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʦ-

ʨʤʘʪʠʚʥʠʭ ʟʥʘʯʝʥʴ ʾʭ ʚʦʛʥʝʩʪʽʡʢʦʩʪʽ ʟ'ʷʚʣʷʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦ-

ʛʥʦʟʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʫʤʦʚ ʩʠʣʦʚʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ. ʊʫʪ ʤʦʞʣʠʚʽ ʜʚʘ ʧʽʜʭʦʜʠ: 

- ʦʮʽʥʠʪʠ ʤʝʞʽ ʚʦʛʥʝʩʪʽʡʢʦʩʪʽ ʽʩʥʫʶʯʠʭ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢ-
ʮʽʡ, ʟʘʭʠʱʝʥʠʭ ʩʧʫʯʫʚʘʣʴʥʠʤʠ ʧʦʢʨʠʪʪʷʤʠ; 

- ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʪʠʧ ʽ ʪʦʚʱʠʥʫ ʰʘʨʫ ʧʦʢʨʠʪʪʽʚ, ʱʦ ʩʧʫʯʫ-
ʶʪʴʩʷ, ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʚʦʛʥʝʩʪʽʡʢʦʩʪʽ ʩʪʘʣʝ-

ʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʠʟʥʘʯʠʪʠ ʚʦʛʥʝʩʪʽʡʢʽʩʪʴ ʚʝʣʠʢʠʭ ʩʪʘʣʝ-

ʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʟʘʭʠʱʝʥʠʭ ʩʧʫʯʫʚʘʣʴʥʠʤʠ ʧʦʢʨʠʪʪʷʤʠ, ʚ ʩʢʣʘʜʽ 

ʩʧʦʨʫʜʠ ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦ. ʊʦʤʫ ʥʝʦʙʭʽʜʥʘ ʧʦʧʝʨʝʜʥʷ ʦʮʽʥʢʘ 

ʾʭ ʤʝʞ ʚʦʛʥʝʩʪʽʡʢʦʩʪʽ. 

ʇʨʦʙʣʝʤʘ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʦʮʽʥʢʠ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʨʠ ʥʘ-

ʛʨʽʚʘʥʥʽ ʢʘʨʜʠʥʘʣʴʥʦ ʟʤʽʥʶʶʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʚʣʘʩʪʠʚʦʩʪʽ ʟʘʭʠʩ-

ʥʦʛʦ ʧʦʢʨʠʪʪʷ, ʡʦʛʦ ʪʦʚʱʠʥʘ ʽ ʩʪʨʫʢʪʫʨʘ, ʘʣʝ ʪʘʢʦʞ ʚʣʘʩʪʠʚʦʩʪʽ 
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ʤʝʪʘʣʝʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ, ʽ ʚʩʝ ʮʝ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʨʦʟʨʦʙʮʽ ʤʝ-

ʪʦʜʫ ʨʦʟʚ'ʷʟʘʥʥʷ ʟʘʜʘʯʽ [1]. 

ʆʩʦʙʣʠʚʽʩʪʶ ʚʦʛʥʝʟʘʭʠʩʥʠʭ ʧʦʢʨʠʪʪʽʚ, ʱʦ ʩʧʫʯʫʶʪʴʩʷ, ʻ 

ʰʚʠʜʢʝ ʟʙʽʣʴʰʝʥʥʷ ʾʭ ʦʙ'ʻʤʫ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ ʽ ʫʪʚʦʨʝʥʥʷ "ʰʫʙʠ" ʟ 

ʥʠʟʴʢʦʶ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʶ, ʱʦ ʟʘʭʠʱʘʻ ʦʩʥʦʚʥʠʡ ʤʘʪʝʨʽʘʣ ʚʽʜ ʥʘ-

ʛʨʽʚʘʥʥʷ [1]. ɯʩʥʫʶʯʽ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʜʦʟʚʦʣʷʶʪʴ ʜʦʩʪʦʚʽ-

ʨʥʦ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘʢʠʭ ʟʘʭʠʩʥʠʭ ʧʦʢʨʠʪʪʽʚ, ʚʨʘʭʦ-

ʚʫʶʯʠ ʯʘʩ ʧʨʦʛʨʽʚʫ ʧʦʯʘʪʢʦʚʦʛʦ ʰʘʨʫ ʜʦ ʧʦʯʘʪʢʫ ʡʦʛʦ ʩʧʫʯʫ-

ʚʘʥʥʷ ʽ, ʧʦʪʽʤ, ʯʘʩ, ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ ʩʧʫʯʝʥʠʡ ʰʘʨ ʟʜʘʪʥʠʡ ʟʘʭʠ-

ʱʘʪʠ ʢʦʥʩʪʨʫʢʮʽʶ [1, 2]. ʇʨʠ ʮʴʦʤʫ ʜʣʷ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʚ 

ʟʚ'ʷʟʢʫ ʟ ʚʠʩʦʢʦʶ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʶ ʩʪʘʣʽ ʯʘʩʦʤ ʜʦʩʷʛʥʝʥʥʷ ʤʝʞʽ 

ʚʦʛʥʝʩʪʽʡʢʦʩʪʽ ʚʚʘʞʘʶʪʴ ʤʦʤʝʥʪ, ʢʦʣʠ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘ ʤʝʞʽ çʟʘ-

ʭʠʩʥʝ ʧʦʢʨʠʪʪʷ - ʤʝʪʘʣè ʩʪʘʻ ʨʽʚʥʦʶ ʢʨʠʪʠʯʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʢʦʥ-

ʩʪʨʫʢʮʽʾ [2]. ɿʥʘʯʝʥʥʷ ʤʝʞ ʚʦʛʥʝʩʪʽʡʢʦʩʪʽ, ʨʦʟʨʘʭʦʚʘʥʽ ʪʘʢʠʤ ʯʠ-

ʥʦʤ, ʪʦʙʪʦ ʪʽ, ʱʦ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʯʘʩ ʧʨʦʛʨʽʚʫ ʚʣʘʩʥʝ ʤʝʪʘʣʝʚʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢʘ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʥʘʧʨʫʞʝʥʦʤʫ ʩʪʘʥʽ, ʤʦʞʫʪʴ ʙʫʪʠ 

ʪʨʦʭʠ ʟʘʥʠʞʝʥʠʤʠ. 

ɼʣʷ ʫʪʦʯʥʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʤʝʞʽ ʚʦʛʥʝʩʪʽʡʢʦʩʪʽ ʩʪʠʩʥʫʪʦʾ 

ʩʪʘʣʝʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ, ʟʘʭʠʱʝʥʦʾ ʧʦʢʨʠʪʪʷʤ, ʱʦ ʩʧʫʯʫʶʪʴʩʷ, ʥʝʦʙ-

ʭʽʜʥʦ ʨʦʟʨʘʭʫʚʘʪʠ ʯʘʩ ʾʾ ʧʨʦʛʨʽʚʫ ʜʦ ʢʨʠʪʠʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʟʘ-

ʣʝʞʥʦʩʪʽ ʚʽʜ ʧʦʯʘʪʢʦʚʦʾ ʪʦʚʱʠʥʠ ʧʦʢʨʠʪʪʷ. 

ʄʝʞʘ ʚʦʛʥʝʩʪʽʡʢʦʩʪʽ ʩʪʘʣʝʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ Űkp ʤʦʞʥʘ ʫʷʚʠʪʠ 

ʷʢ ʩʫʤʫ ʯʘʩʽʚ ʧʨʦʛʨʽʚʫ: 

ï ʟʘʭʠʩʥʦʛʦ ʧʦʢʨʠʪʪʷ ŰFb ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ ʡʦʛʦ ʩʧʫʯʫʚʘʥʥʷ 

tFb; 

ï ʩʧʫʯʝʥʦʛʦ ʰʘʨʫ ŰFs ʜʦ ʢʨʠʪʠʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʩʪʘʣʝʚʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ tkS; 

ï ʩʪʘʣʝʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʜʦ ʚʪʨʘʪʠ ʤʽʮʥʦʩʪʽ ŰkS: 
 

Űkp =  ŰFb + ŰFs  + ŰkS  .                                    (1) 
 

ʈʦʟʨʘʭʫʥʢʠ ʧʨʦʚʦʜʠʣʠʩʷ ʥʘ ʧʨʠʢʣʘʜʽ ʩʪʘʣʝʚʠʭ ʦʜʥʦʦʧʦʨʥʠʭ 

ʮʝʥʪʨʘʣʴʥʦ ʩʪʠʩʥʫʪʠʭ ʢʦʣʦʥ ʨʽʟʥʦʛʦ ʧʝʨʝʪʠʥʫ, ʧʦʢʨʠʪʠʭ ʚʦʛʥʝʟʘ-

ʭʠʩʥʠʤ ʩʧʫʯʫʚʘʣʴʥʠʤ ʧʦʢʨʠʪʪʷʤ "ʊʝʨʤʘ", ʱʦ ʦʙʽʛʨʽʚʘʶʪʴʩʷ ʟ 4-ʭ 
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ʙʦʢʽʚ. ɿʥʘʶʯʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʦʣʦʥʠ, ʢʦʝʬʽʮʽʻʥʪ ʟʥʠʞʝʥʥʷ ʥʝʩʫ-

ʯʦʾ ʟʜʘʪʥʦʩʪʽ ɔT, ʧʘʨʘʤʝʪʨʠ ʚʦʛʥʝʟʘʭʠʩʥʦʛʦ ʩʧʫʯʫʚʘʣʴʥʦʛʦ ʧʦʢ-

ʨʠʪʪʷ "ʊʝʨʤʘ" ʽ ʟʘʜʘʚʰʠʩʴ ʧʦʩʪʽʡʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʤʦʞʥʘ ʚʠ-

ʟʥʘʯʠʪʠ ʜʣʷ ʥʝʾ ʢʨʠʪʠʯʥʫ ʪʝʤʧʝʨʘʪʫʨʫ. ʆʙʯʠʩʣʠʚʰʠ ʥʘʚʝʜʝʥʫ ʪʦ-

ʚʱʠʥʫ ʢʦʣʦʥʠ ŭk, ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʯʘʩ ʚʪʨʘʪʠ ʤʽʮʥʦʩʪʽ [2, 3]. 

ʇʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʙʫʣʠ ʟʨʦʙʣʝʥʽ ʥʘʩʪʫʧʥʽ ʜʦʧʫʱʝʥʥʷ [3]: 

- ʧʨʦʮʝʩ ʧʨʦʛʨʽʚʫ ʨʦʟʛʣʷʜʘʚʩʷ ʜʣʷ ʣʦʢʘʣʴʥʦʾ ʜʽʣʷʥʢʠ ʷʢ ʜʣʷ 

ʥʘʧʽʚʥʝʩʢʽʥʯʝʥʥʦʛʦ ʪʽʣʘ ʟ ʛʨʘʥʠʯʥʠʤʠ ʫʤʦʚʘʤʠ 3 ʨʦʜʫ; 

- ʯʘʩ ʩʧʫʯʫʚʘʥʥʷ ʟʘʭʠʩʥʦʾ ʧʣʽʚʢʠ ʥʝ ʚʨʘʭʦʚʫʚʘʚʩʷ; 

- ʧʝʨʝʜʙʘʯʘʣʦʩʷ, ʱʦ ʪʝʧʣʦʚʠʡ ʢʦʥʪʘʢʪ ʤʽʞ ʰʘʨʦʤ ʟʘʭʠʩ-

ʥʦʛʦ ʧʦʢʨʠʪʪʷ ʷʢ ʜʦ ʩʧʫʯʫʚʘʥʥʷ, ʪʘʢ ʽ ʧʽʩʣʷ ʩʧʫʯʫʚʘʥʥʷ ʽ ʩʪʘʣʝ-

ʚʦʶ ʢʦʥʩʪʨʫʢʮʽʻʶ ʻ ʽʜʝʘʣʴʥʠʤ. 
 

ʊʘʙʣʠʮʷ 1 

ʈʦʟʨʘʭʫʥʢʦʚʽ ʟʥʘʯʝʥʥʷ ʤʝʞʽ ʚʦʛʥʝʩʪʽʡʢʦʩʪʽ ʩʪʘʣʝʚʠʭ ʦʜʥʦʦʧʦʨ-

ʥʦʛʦ ʢʦʣʦʥ ʧʦʢʨʠʪʠʭ ʚʦʛʥʝʟʘʭʠʩʥʠʤ ʧʦʢʨʠʪʪʷʤ "ʊʝʨʤʘ" 
 

 

ʈʦʟʨʘʭʫʥʢʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʯʘʩ ʧʨʦʛʨʽʚʫ ʚʣʘʩʥʝ ʩʪʘʣʝʚʠʭ ʢʦʥ-

ʩʪʨʫʢʮʽʡ ʜʦ ʚʪʨʘʪʠ ʥʠʤʠ ʤʽʮʥʦʩʪʽ ʩʪʘʥʦʚʠʪʴ 10...15 % ʚʽʜ ʨʦʟʨʘ-

ʭʫʥʢʦʚʦʾ ʤʝʞʽ ʚʦʛʥʝʩʪʽʡʢʦʩʪʽ. ʇʨʠʯʦʤʫ ʮʝʡ ʚʥʝʩʦʢ ʙʫʜʝ ʟʨʦʩʪʘʪʠ 

ʇ
ʨ
ʦ
ʬ
ʽ
ʣ
ʴ
 
ʢ
ʦ
ʣ
ʦ
ʥ
ʠ

 

ʇ
ʝ
ʨ
ʠ
ʤ
ʝ
ʪ
ʨ
 

ʱ
ʦ 
ʦ
ʙ
ʽ
ʛ
ʨ
ʽ
ʚ
ʘ
ʻ
ʪ
ʴ
ʩ
ʷ
,
 
ʤ
ʤ

 

ʇ
ʣ
ʦ
ʱ
ʘ
 
ʧ
ʝ
ʨ
ʝ
ʨ
ʽ
ʟ
ʫ
,

 ʤ
ʤ2

 

ʅ
ʘ
ʚ
ʝ
ʜ
ʝ
ʥ
ʘ
 
ʪ
ʦ
ʚ
ʱ
ʠ
ʥ
ʘ
,
 

ʤ
ʤ 

ʊ
ʦ
ʚ
ʱ
ʠ
ʥ
ʘ
 
ʧ
ʦ
ʢ
ʨ
ʠ
ʪ
ʪ
ʷ
,
 

ʤ
ʤ 

ʏ
ʘ
ʯ
 
ʧ
ʨ
ʦ
ʛ
ʨ
ʽ
ʚ
ʫ
 
ʧ
ʦ
-

ʢ
ʨ
ʠ
ʪ
ʪ
ʷ
,

 

Ű F
b

 +
 Ű

F
s,
 
ʭ
ʚ

 

ʏ
ʘ
ʯ
 
ʧ
ʨ
ʦ
ʛ
ʨ
ʽ
ʚ
ʫ
 
 
ʢ
ʦ
ʣ
ʦ
ʥ
ʠ
,

 

Ű k
S,
 
ʭ
ʚ

 

ʄ
ʝ
ʞ
ʘ
 
ʚ
ʦ
ʛ
ʥ
ʝ
ʩ
ʪ
ʽ
ʡ
ʢ
ʦ
ʩ
ʪ
ʽ
,
 

Ű k
p,
 
ʭ
ʚ

 

ɼʚʦʪʘʚʨ 

50ɹ1 1766 9298 5,26 
1,0 59 

10 
69 

2,0 70 80 

ɼʚʦʪʘʚʨ 

50ʐ1 2146 14570 12 
1,0 60 

12 
72 

2,0 72 84 



ʈʝʛʽʦʥʘʣʴʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 
 

 

 

29 

ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʥʘʚʝʜʝʥʦʾ ʪʦʚʱʠʥʠ ʢʦʥʩʪʨʫʢʮʽʾ. ɯ ʦʩʢʽʣʴʢʠ ʢʨʠʪʠ-

ʯʥʘ ʪʝʤʧʝʨʘʪʫʨʘ ʩʪʘʣʝʚʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʝʣʠʯʠʥʠ ʥʘ-

ʚʘʥʪʘʞʝʥʥʷ ʥʘ ʥʠʭ ʽ ʤʝʞʽ ʦʧʦʨʫ ʩʪʘʣʽ, ʪʦ ʮʽ ʢʨʠʪʝʨʽʾ ʩʣʽʜ ʚʨʘʭʦʚʫ-

ʚʘʪʠ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʚʦʛʥʝʟʘʭʠʩʪʫ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʧʨʠʢʣʘʜʽ ʧʦʢʘʟʘʥʦ, ʱʦ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ 

ʤʝʞʽ ʚʦʛʥʝʩʪʽʡʢʦʩʪʽ ʟʘʭʠʱʝʥʦʾ ʩʪʘʣʝʚʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʦʙʦʚ'ʷʟʢʦʚʦ 

ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʢʨʽʤ ʯʘʩʫ ʧʨʦʛʨʽʚʫ ʧʦʢʨʠʪʪʷ, ʱʦ ʩʧʫʯʫʻʪʴʩʷ, ʜʦ 

ʢʨʠʪʠʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘʢʦʞ ʯʘʩ ʚʪʨʘʪʠ ʤʽʮʥʦʩʪʽ ʩʘʤʦʾ ʩʪʘʣʝʚʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ, ʷʢʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʚʝʣʠʯʠʥʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʥʝʾ ʽ 

ʤʝʞʽ ʦʧʦʨʫ ʩʪʘʣʠ. 
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ʆʎɯʅʂɸ ɺʆɻʅɽʉʊɯʁʂʆʉʊɯ ɿɻʀʅɸʃʔʅʀʍ  

ɿɸʃɯɿʆɹɽʊʆʅʅʀʍ ɹɸʃʆʂ, ʇʆʉʀʃɽʅʀʍ  

ʌɯɹʈʆʄɸʊɽʈɯɸʃɸʄʀ 

 

ʆ.ɺ. ɺʘʩʠʣʴʯʝʥʢʦ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ɸ.ɺ. ʉʝʤʝʥʦʚ,  

ʢʫʨʩʘʥʪ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʋʢʨʘʾʥʠ 

 

ɺ ʜʘʥʠʡ ʯʘʩ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʟʜʽʡʩʥʶʶʪʴʩʷ ʩʧʨʦʙʠ ʧʽʜʚʠʱʝʥʥʷ ʤʽʮʥʦʩʪʽ ʙʝʪʦʥʫ 

ʚʚʝʜʝʥʥʷʤ ʚ ʡʦʛʦ ʩʢʣʘʜ ʜʠʩʢʨʝʪʥʠʭ ʚʦʣʦʢʦʥ (ʬʽʙʨ) ʨʽʟʥʦʛʦ ʧʦʭʦ-

ʜʞʝʥʥʷ [1, 2]. 

ɺʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʙʫʜʽʚʝʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʟ ʬʽʙʨʦʙʝ-

ʪʦʥʫ ʟʜʽʡʩʥʶʶʪʴʩʷ ʟʘ ʪʠʤʠ ʞ ʧʨʠʥʮʠʧʘʤʠ, ʱʦ ʽ ʜʣʷ ʟʘʣʽʟʦʙʝʪʦʥʫ. 

ʈʦʟʨʘʭʫʥʦʢ ʧʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ ʧʦʛʦʜʞʫʚʘʪʠ ʟ ʤʝʪʦʜʦʤ ʚʠʟʥʘ-

ʯʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʩʠʣ ʽ ʤʦʤʝʥʪʽʚ. ʆʜʥʘʢ, ʧʨʠ ʚʩʽʭ ʧʝʨʝʨʘʭʦʚʘʥʠʭ 

ʜʦʩʪʦʾʥʩʪʚʘʭ ʚʠʨʦʙʽʚ ʥʘ ʦʩʥʦʚʽ ʬʽʙʨʦʙʝʪʦʥʽʚ ʥʝʜʦʩʪʘʪʥʴʦ ʜʦʩʣʽ-

ʜʞʝʥʦʶ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʦʙʣʝʤʘ ʾʭ ʩʪʽʡʢʦʩʪʽ ʧʨʠ ʧʦʞʝʞʽ. 

ʋ ʜʘʥʽʡ ʨʦʙʦʪʽ ʦʮʽʥʢʘ ʚʦʛʥʝʩʪʽʡʢʦʩʪʽ ʟʛʠʥʘʣʴʥʠʭ ʟʘʣʽʟʦʙʝ-

ʪʦʥʥʠʭ ʝʣʝʤʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʬʽʙʨʦʙʝʪʦʥʽʚ ʨʽʟʥʦʛʦ ʩʢʣʘʜʫ ʟʜʽʡʩʥʶ-

ʚʘʣʘʩʷ ʟʘ ʾʭ ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ ʤʝʞʘʤʠ ʚʦʛʥʝʩʪʽʡʢʦʩʪʽ [3]. 

ʅʘʷʚʥʠʡ ʜʦʩʚʽʜ ʚʠʧʨʦʙʫʚʘʥʴ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʥʘ 

ʚʦʛʥʝʩʪʽʡʢʽʩʪʴ ʩʚʽʜʯʠʪʴ, ʱʦ ʟʘ ʽʥʰʠʭ ʨʽʚʥʠʭ ʫʤʦʚ ʢʦʥʩʪʨʫʢʮʽʾ ʟ 

ʙʽʣʴʰ ʚʠʩʦʢʠʤʠ ʤʝʭʘʥʽʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʤʘʶʪʴ ʟʘʟʚʠʯʘʡ 

ʽ ʙʽʣʴʰʫ ʤʝʞʫ ʚʦʛʥʝʩʪʽʡʢʦʩʪʽ. ʄʦʞʥʘ ʧʨʠʧʫʩʢʘʪʠ, ʱʦ ʤʘʪʝʨʽʘʣ ʬʽ-

ʙʨʦʚʦʣʦʢʦʥ, ʟʤʽʥʶʶʯʠ ʪʝʧʣʦʬʽʟʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʙʝʪʦʥʫ, ʚʧʣʠʥʝ 

ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʡʦʛʦ ʚʦʛʥʝʩʪʽʡʢʦʩʪʽ. 

ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʚʧʣʠʚʫ ʚʦʛʥʝʩʪʽʡʢʦʩʪʽ ʚ ʷʢʦʩʪʽ ʙʘʟʦʚʠʭ ʦʙ-

ʨʘʥʦ ʟʘʣʽʟʦʙʝʪʦʥʥʽ ʙʘʣʢʠ ʟ ʨʽʟʥʠʤ ʚʽʜʩʦʪʢʦʤ ʘʨʤʫʚʘʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʙʝʪʦʥʫ ʢʣʘʩʫ ɺ25 ʟ ʛʨʘʥʽʪʥʠʤ ʟʘʧʦʚʥʶʚʘʯʝʤ. ʇʝʨʝʪʠʥ ʝʣʝʤʝʥʪʽʚ 

ʧʨʷʤʦʢʫʪʥʠʡ ʟ ʨʦʟʤʽʨʘʤʠ: b = 300 ʤʤ, h = 700 ʤʤ, h0 = 650 ʤʤ. 

ʈʦʟʨʘʭʫʥʢʦʚʠʡ ʦʧʽʨ ʙʝʪʦʥʫ Rb = 14,5 ʄʇʘ. ɼʣʷ ʮʴʦʛʦ ʝʣʝʤʝʥʪʘ 
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ʧʨʠʡʥʷʪʦ ʦʜʠʥʦʯʥʝ ʘʨʤʫʚʘʥʥʷ ʩʪʘʣʝʚʠʤʠ ʘʨʤʘʪʫʨʘʤʠ ʢʣʘʩʫ ɸ400 

ʟ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʦʧʦʨʦʤ Rs = 355 ʄʇʘ. 

ɼʣʷ ʧʦʨʽʚʥʷʥʥʷ ʨʦʟʛʣʷʜʘʣʠʩʷ ʧʦʜʽʙʥʽ ʙʘʣʢʠ ʥʘ ʦʩʥʦʚʽ ʪʘʢʦʛʦ 

ʞ ʙʝʪʦʥʫ, ʘʣʝ ʟ ʜʠʩʧʝʨʩʥʠʤ ʘʨʤʫʚʘʥʥʷʤ ʩʪʘʣʝʚʦʶ ʽ ʙʘʟʘʣʴʪʦʚʦʶ 

ʬʽʙʨʦʶ. 

ɼʣʷ ʦʙʨʘʥʦʾ ʙʘʣʢʠ ʥʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ ʚʽʜʥʦʩʥʦ ʮʝʥʪʨʘ ʚʘʛʠ ʧʝ-

ʨʝʨʽʟʫ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʙʝʪʦʥʫ ʨʦʟʨʘʭʦʚʫʚʘʣʘʩʷ ʟʘ ʬʦʨʤʫʣʘʤʠ: 

ï ʜʣʷ ʚʠʭʽʜʥʦʾ ʙʘʣʢʠ ʽ ʙʘʣʢʠ ʟ ʜʠʩʧʝʨʩʥʠʤ ʘʨʤʫʚʘʥʥʷʤ: 
 

)x,h(AM ss 500-s= ,                                  (1) 
 

ʜʝ ůs ï ʥʘʧʨʫʛʘ ʚ ʩʪʘʣʝʚʽʡ ʘʨʤʘʪʫʨʽ; ɸs ï ʩʫʤʘʨʥʘ ʧʣʦʱʘ ʧʝʨʝʪʠʥʫ 

ʩʪʘʣʝʚʦʾ ʘʨʤʘʪʫʨʠ; ʭ ï ʨʦʟʨʘʭʫʥʢʦʚʘ ʚʠʩʦʪʘ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʙʝ-

ʪʦʥʫ. 

ʋʤʦʚʘʤʠ ʨʽʚʥʦʚʘʛʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʦʙʨʘʥʦ: 

ï ʫ ʚʠʭʽʜʥʽʡ ʙʘʣʮʽ:              0=-s bxRA bss
;                                  (2) 

ï ʚ ʙʘʣʢʘʭ ʩ ʜʠʩʧʝʨʩʥʠʤ ʘʨʤʫʚʘʥʥʷʤ:      0=-s bxRA bfss
.   (3) 

ʜʝ R ï ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʦʧʽʨ; ʽʥʜʝʢʩʠ s, b, bf ʦʟʥʘʯʘʶʪʴ ʩʪʘʣʴ, ʙʝʪʦʥ 

ʪʘ ʬʽʙʨʦʙʝʪʦʥ, ʚʽʜʧʦʚʽʜʥʦ. 

ʈʦʟʨʘʭʫʥʢʦʚʘ ʚʠʩʦʪʘ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʙʝʪʦʥʫ ʦʙʯʠʩʣʶʚʘʣʘʩʷ ʷʢ: 
 

0hx Öx= ,                                          (4) 
 

ʜʝ  ɝ ï ʚʽʜʥʦʩʥʘ ʚʠʩʦʪʘ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʙʝʪʦʥʫ. 

ʈʦʟʨʘʭʫʥʢʠ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʙʘʣʦʢ ʧʨʦʚʦʜʠʣʠʩʷ ʟʘ ʤʝʪʦʜʠ-

ʢʦʶ ʉʅʠʇ 2.03.01-84 * ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʣʘʩʪʠʚʦʩʪʝʡ ʤʘʪʝʨʽʘʣʽʚ ʚʽ-

ʜʧʦʚʽʜʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʢʘʟʘʥʽ ʚ ʪʘʙʣʠʮʽ 1. 

ʄʝʞʽ ʚʦʛʥʝʩʪʽʡʢʦʩʪʽ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʙʘʣʦʢ Ű 

ʦʮʽʥʶʚʘʣʠʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʟʘ ʤʝʪʦʜʠʢʦʶ [4] 

ʈʝʟʫʣʴʪʘʪʠ ʦʮʽʥʦʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʤʝʞ ʚʦʛʥʝʩʪʽʡʢʦʩʪʽ ʙʘʣʦʢ 

ʧʦʢʘʟʘʥʦ ʚ ʪʘʙʣʠʮʽ 1. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʽʚ ʚʠʜʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʽʙ-

ʨʦʙʝʪʦʥʽʚ ʟʙʽʣʴʰʫʻ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ ʙʘʣʢʠ. ʇʨʠʯʦʤʫ, ʦʩʦʙʣʠʚʦ 

ʥʘʦʯʥʦ ʮʝʡ ʝʬʝʢʪ ʧʨʦʷʚʣʷʻʪʴʩʷ ʧʨʠ ʚʝʣʠʢʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ. 
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ʊʘʢʦʞ ʧʦʟʠʪʠʚʥʦ ʧʦʟʥʘʯʘʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʽʙʨʦʙʝʪʦʥʽʚ ʽ 

ʥʘ ʚʦʛʥʝʩʪʽʡʢʦʩʪʽ ʙʘʣʢʠ. ʇʨʠʯʦʤʫ, ʮʝʡ ʝʬʝʢʪ ʙʽʣʴʰʝ ʧʨʦʷʚʣʷʻʪʴʩʷ 

ʧʨʠ ʚʝʣʠʢʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ. ʉʣʽʜ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʨʦʟʨʘʭʫʥʦʢ ʤʝʞʽ 

ʚʦʛʥʝʩʪʽʡʢʦʩʪʽ ʧʨʦʚʦʜʠʚʩʷ ʜʣʷ ʥʝʩʫʯʦʾ ʟʜʘʪʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦʾ ʚʽʜ-

ʩʦʪʢʫ ʘʨʤʫʚʘʥʥʷ ʢʦʞʥʦʾ ʙʘʣʢʠ. ʊʦʤʫ ʨʦʟʢʠʜ ʮʠʭ ʟʥʘʯʝʥʴ ʥʝ ʜʫʞʝ 

ʚʝʣʠʢʠʡ. 

 

ʊʘʙʣʠʮʷ 1. 

ʅʝʩʫʯʘ ʟʜʘʪʥʽʩʪʴ ʽ ʤʝʞʘ ʚʦʛʥʝʩʪʽʡʢʦʩʪʽ ʟʘʣʽʟʦʙʝʪʦʥʥʠʭ ʙʘʣʦʢ ʟ  

ʬʽʙʨʦʘʨʤʫʚʘʥʥʷʤ 
ɼʽʘʤʝʪʨ ʘʨʤʘʪʫʨʠ, ʤʤ 22 28 36 40 

ʉʫʤʘʨʥʘ ʧʣʦʱʘ ʘʨʤʘʪʫʨʠ, 

ɸs, ʤ2 0,00114 0,00184 0,00305 0,00376 

ɺʽʜʩʦʪʦʢ ʘʨʤʫʚʘʥʥʷ, % 0,5 1,0 1,5 2,0 

ʅʝʩʫʯʘ ʟʜʘ-

ʪʥʽʩʪʴ,  

ʄ,  ʢʅĿʤ 

ɹʝʟ ʬʽʙʨʦʘʨʤʫ-

ʚʘʥʥʷ 
152 312 476 605 

ʉʪʘʣʝʚʘ ʬʽʙʨʘ 219 395 542 676 

ɹʘʟʘʣʴʪʦʚʘ ʬʽʙʨʘ 200 365 525 672 

ʄʝʞʘ ʚʦʛ-

ʥʝʩʪʽʡʢʦʩʪʽ,  

Ű , ʭʚ 

ɹʝʟ ʬʽʙʨʦʘʨʤʫ-

ʚʘʥʥʷ 
105 99 92 80 

ʉʪʘʣʝʚʘ ʬʽʙʨʘ 95 94 91 83 

ɹʘʟʘʣʴʪʦʚʘ ʬʽʙʨʘ 100 98 95 90 

 

ʗʢ ʽ ʩʣʽʜ ʙʫʣʦ ʦʯʽʢʫʚʘʪʠ, ʙʝʪʦʥ ʟ ʙʘʟʘʣʴʪʦʚʦʶ ʬʽʙʨʦʶ ʥʘʡʤʝʥʰ 

ʯʫʪʣʠʚʠʡ ʜʦ ʥʘʛʨʽʚʘʥʥʷ. ɸʣʝ ʽ ʙʝʪʦʥ ʟʽ ʩʪʘʣʝʚʦʶ ʬʽʙʨʦʶ ʚʠʷʚʠʚʩʷ ʟʘ 

ʮʠʤ ʧʦʢʘʟʥʠʢʦʤ ʙʣʠʟʴʢʠʤ ʧʦʨʽʚʥʷʥʦ ʟʽ ʟʚʠʯʘʡʥʠʤ ʙʝʪʦʥʦʤ. ʄʦʞ-

ʣʠʚʦ, ʮʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʟʘ ʯʘʩ ʧʨʦʛʨʽʚʫ ʩʪʘʣʝʚʦʾ ʘʨʤʘʪʫʨʠ ʜʦ 

ʢʨʠʪʠʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʨʦʟʨʘʭʫʥʢʦʚʘ ʚʠʩʦʪʘ ʩʪʠʩʥʫʪʦʾ ʟʦʥʠ ʬʽʙʨʦ-

ʙʝʪʦʥʫ ʟʘʣʠʰʘʻʪʴʩʷ ʙʽʣʴʰʦʶ, ʥʽʞ ʫ ʟʚʠʯʘʡʥʦʛʦ ʙʝʪʦʥʫ. 
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ʊʘʢʠʤ ʯʠʥʦʤ, ʨʦʟʨʘʭʫʥʢʠ ʧʦʢʘʟʘʣʠ, ʱʦ ʜʠʩʧʝʨʩʥʝ ʘʨʤʫ-

ʚʘʥʥʷ ʙʝʪʦʥʫ ʟʘʣʽʟʦʙʝʪʦʥʥʦʾ ʙʘʣʢʠ ʩʪʘʣʝʚʦʶ ʽ ʙʘʟʘʣʴʪʦʚʦʶ ʬʽʙ-

ʨʦʶ ʟʙʽʣʴʰʫʻ ʾʾ ʥʝʩʫʯʫ ʟʜʘʪʥʽʩʪʴ, ʘ ʪʘʢʦʞ ʧʽʜʚʠʱʫʻ ʾʾ ʤʝʞʫ ʚʦʛʥʝ-

ʩʪʽʡʢʦʩʪʽ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʚʝʣʠʢʠʭ ʨʦʙʦʯʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ. 
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ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ, ʥʝʟʥʘʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʦʟʰʠ-

ʨʝʥʥʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʽʜʤʦʚʠʪʠʩʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʰʚʽʚ, ʚʠʩʦʢʫ ʭʽ-

ʤʽʯʥʫ ʩʪʽʡʢʽʩʪʴ. ɼʝʨʝʚʠʥʘ ʻ ʦʜʥʦʯʘʩʥʦ ʽ ʧʣʘʩʪʠʯʥʠʤ ʽ ʧʨʫʞʥʠʤ ʤʘ-

ʪʝʨʽʘʣʦʤ, ʤʘʻ ʚʠʩʦʢʽ ʘʢʫʩʪʠʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʘ ʚʠʩʦʢʫ ʜʦʚʛʦʚʽʯʥʽʩʪʴ. 

ɿʘʛʦʪʽʚʣʷ ʜʝʨʝʚʠʥʠ ʪʘ ʾʾ ʦʙʨʦʙʢʘ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʩʢʣʘʜʥʦʛʦ ʫʩʪʘʪ-

ʢʫʚʘʥʥʷ, ʤʦʞʫʪʴ ʧʨʦʚʦʜʠʪʠʩʷ ʫ ʙʫʜʴ-ʷʢʫ ʧʦʨʫ ʨʦʢʫ. ɿʘʪʨʘʪʠ ʧʨʘʮʽ 

ʥʘ ʚʠʛʦʪʦʚʣʝʥʥʷ ʢʦʥʩʪʨʫʢʮʽʡ ʻ ʥʝʚʝʣʠʢʠʤʠ. ɺ ʨʘʟʽ ʧʦʪʨʝʙʠ ʜʝ-

ʨʝʚôʷʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʛʦʪʦʚʣʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʡ-

ʧʨʦʩʪʽʰʠʭ ʽʥʩʪʨʫʤʝʥʪʽʚ. ɼʝʨʝʚʠʥʘ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʟʙʽʨʥʦʩʪʽ 

ʙʫʜʽʚʥʠʮʪʚʘ ʟ ʝʣʝʤʝʥʪʽʚ ʽ ʜʝʪʘʣʝʡ, ʚʠʛʦʪʦʚʣʝʥʠʭ ʥʘ ʟʘʚʦʜʘʭ, ʟ ʥʘ-

ʩʪʫʧʥʠʤ ʤʦʥʪʘʞʝʤ ʥʘ ʤʽʩʮʽ ʙʫʜʽʚʥʠʮʪʚʘ. ʇʨʦʪʝ ʜʝʨʝʚʠʥʘ ʤʘʻ ʨʷʜ 

ʥʝʛʘʪʠʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ: ʥʝʦʜʥʦʨʽʜʥʫ ʚʦʣʦʢʥʠʩʪʫ ʩʪʨʫʢʪʫʨʫ ʪʘ 

ʜʝʬʝʢʪʠ, ʧʦʚôʷʟʘʥʽ ʟ ʨʦʩʪʦʤ ʜʝʨʝʚʘ, ʷʢʽ ʜʫʞʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʤʝʭʘ-

ʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ɼʝʨʝʚʠʥʘ ʚʠʩʠʭʘʻ ʘʙʦ ʨʦʟʙʫʭʘʻ ʟʘ ʟʤʽʥʠ ʪʝʤʧʝ-

ʨʘʪʫʨʥʦ-ʚʦʣʦʛʽʩʥʠʭ ʫʤʦʚ, ʚ ʷʢʠʭ ʟʥʘʭʦʜʷʪʴʩʷ ʢʦʥʩʪʨʫʢʮʽʾ, ʛʥʠʻ, 

ʤʦʞʝ ʚʨʘʞʘʪʠʩʷ ʜʝʨʝʚʦ-ʨʫʡʥʫʶʯʠʤʠ ʢʦʤʘʭʘʤʠ, ʻ ʛʦʨʶʯʦʶ ʨʝʯʦ-

ʚʠʥʦʶ. ʅʝʛʘʪʠʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʝʨʝʚʠʥʠ ʚʠʤʘʛʘʶʪʴ ʩʪʘʨʘʥʥʦʛʦ 

ʘʥʘʣʽʟʫ ʫʤʦʚ ʨʦʙʦʪʠ ʜʝʨʝʚôʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ, ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʧʨʠ 

ʾʭ ʟʚʝʜʝʥʥʽ ʪʘ ʫʩʫʥʝʥʥʷ ʘʙʦ ʟʤʝʥʰʝʥʥʷ ʧʨʠʯʠʥ, ʷʢʽ ʩʧʨʠʷʶʪʴ ʚʠ-

ʷʚʣʝʥʥʶ ʮʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʘ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʽ ʦʙʤʝʞʝʥʥʷ ʟʘ-

ʩʪʦʩʫʚʘʥʥʷ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 
 

ɻʦʣʦʚʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʝʨʝʚʠʥʠ:  
 

1. ɺʦʣʦʛʽʩʪʴ ʜʝʨʝʚʠʥʠ ï ʮʝ ʢʽʣʴʢʽʩʪʴ ʚʦʜʠ, ʱʦ ʤʽʩʪʠʪʴʩʷ ʚ ʥʽʡ, 

ʚʠʨʘʞʝʥʘ ʫ ʚʽʜʩʦʪʢʘʭ ʚʽʜ ʚʘʛʠ ʜʝʨʝʚʠʥʠ. ɺʦʣʦʛʘ, ʱʦ ʟʘʧʦʚʥʶʻ ʚʥʫʪʨʽ-

ʰʥʽ ʧʫʩʪʦʪʠ ʜʝʨʝʚʠʥʠ, ʥʘʟʠʚʘʻʪʴʩʷ ʚʽʣʴʥʦʶ ʘʙʦ ʢʘʧʽʣʷʨʥʦʶ. ɺʦʣʦʛʘ, 

ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʩʪʽʥʢʘʭ ʢʣʽʪʠʥ ʜʝʨʝʚʠʥʠ, ʥʘʟʠʚʘʻʪʴʩʷ ʟʚôʷʟʘʥʦʶ ʘʙʦ 

ʛʽʛʨʦʩʢʦʧʽʯʥʦʶ. ɿʘ ʧʝʚʥʠʭ ʫʤʦʚ ʟʦʚʥʽʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʦʣʦʛʘ ʟ ʜʝ-

ʨʝʚʠʥʠ ʧʦʩʪʫʧʦʚʦ ʚʠʧʘʨʦʚʫʻʪʴʩʷ.  

2. ʆʙôʻʤʥʘ ʚʘʛʘ ʜʝʨʝʚʠʥʠ ʟʤʽʥʶʻʪʴʩʷ ʫ ʰʠʨʦʢʠʭ ʤʝʞʘʭ ʟʘ-

ʣʝʞʥʦ ʚʽʜ ʧʦʨʦʜʠ ʜʝʨʝʚʠʥʠ, ʢʽʣʴʢʦʩʪʽ ʧʦʨʦʞʥʠʥ, ʪʦʚʱʠʥʠ ʩʪʽʥʦʢ 

ʚʦʣʦʢʦʥ ʪʘ ʚʦʣʦʛʦʩʪʽ. ʆʙôʻʤʥʘ ʚʘʛʘ ʩʚʽʞʦʟʨʫʙʘʥʦʾ ʜʝʨʝʚʠʥʠ, ʥʘ-

ʧʨʠʢʣʘʜ, ʭʚʦʡʥʠʭ ʧʦʨʽʜ ʤʦʞʝ ʧʨʠʡʤʘʪʠʩʷ 8,5ʢʅ/ʤ3, ʘ ʧʨʠ ʨʦʟʨʘ-
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ʭʫʥʢʘʭ ʢʦʥʩʪʨʫʢʮʽʡ ï5ʢʅ/ʤ3. ʉʣʽʜ ʤʘʪʠ ʥʘ ʫʚʘʟʽ ʱʝ ʪʘʢʝ: ʯʠʤ ʙʽ-

ʣʴʰʝ ʚʽʜʩʦʪʦʢ ʧʽʟʥʴʦʾ ʜʝʨʝʚʠʥʠ, ʪʠʤ ʙʽʣʴʰʦʶ ʙʫʜʝ ʦʙôʻʤʥʘ ʚʘʛʘ, 

ʘ ʜʝʨʝʚʠʥʘ ʟ ʙʽʣʴʰʦʶ ʦʙôʻʤʥʦʶ ʚʘʛʦʶ ʤʘʻ ʙʽʣʴʰʫ ʤʽʮʥʽʩʪʴ. 

3. ʊʝʤʧʝʨʘʪʫʨʥʝ ʨʦʟʰʠʨʝʥʥʷ. ʃʽʥʽʡʥʝ ʨʦʟʰʠʨʝʥʥʷ ʫ ʜʝʨʝʚʠʥʽ 

ʻ ʨʽʟʥʠʤ ʫʟʜʦʚʞ ʚʦʣʦʢʦʥ ʯʠ ʧʽʜ ʢʫʪʦʤ ʜʦ ʚʦʣʦʢʦʥ. ʂʦʝʬʽʮʽʻʥʪ ʣʽʥʽʡ-

ʥʦʛʦ ʨʦʟʰʠʨʝʥʥʷ ʜʝʨʝʚʠʥʠ ʻ ʥʝʚʝʣʠʢʠʤ; ʚʽʥ ʻ ʧʨʠʙʣʠʟʥʦ ʫʜʚʽʯʽ ʤʝʥ-

ʰʠʤ, ʥʽʞ ʫ ʤʝʪʘʣʽʚ, ʪʦʤʫ ʚʽʜʧʘʜʘʻ ʧʦʪʨʝʙʘ ʫ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʰʚʘʭ 

ʜʣʷ ʜʝʨʝʚôʷʥʠʭ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ, ʷʢʽ ʤʘʶʪʴ ʚʝʣʠʢʫ ʜʦʚʞʠʥʫ. 

4. ʊʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ. ɼʝʨʝʚʠʥʘ ʯʝʨʝʟ ʧʦʨʠʩʪʫ ʙʫʜʦʚʫ ʧʦʛʘʥʦ ʧʨʦ-

ʚʦʜʠʪʴ ʪʝʧʣʦ, ʤʘʻ ʜʫʞʝ  ʤʘʣʠʡ  ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ,ʦʩʦ-

ʙʣʠʚʦ ʧʦʧʝʨʝʢ ʚʦʣʦʢʦʥ (0,15ʢʢʘʣ.ʤ-1Ŀʛʦʜ-1Ŀ ʛʨʘʜ-1), ʱʦ ʜʦʟʚʦʣʷʻ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʾ ʚ ʢʦʥʩʪʨʫʢʮʽʷʭ ʥʝ ʪʽʣʴʢʠ ʷʢ ʢʦʥʩʪʨʫʢʮʽʡʥʠʡ 

ʤʘʪʝʨʽʘʣ, ʘʣʝ ʡ ʷʢ ʪʝʧʣʦ-ʽʟʦʣʶʶʯʠʡ. ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʜʝʨʝ-

ʚʠʥʠ. ɺʣʘʩʪʠʚʦʩʪʽ ʜʝʨʝʚʠʥʠ ʯʠʥʠʪʠ ʦʧʽʨ ʜʽʾ ʟʦʚʥʽʰʥʽʭ ʩʠʣ ʥʘʟʠ-

ʚʘʶʪʴʩʷ ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʜʝʨʝʚʠʥʠ. ʏʝʨʝʟ ʾʾ ʘʥʽʟʦ-

ʪʨʦʧʽʶ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʟʘʣʝʞʘʪʴ: ʚʽʜ ʢʫʪʘ ʤʽʞ ʥʘʧʨʷʤʢʦʤ 

ʜʽʶʯʦʛʦ ʟʫʩʠʣʣʷ ʽ ʥʘʧʨʷʤʢʦʤ ʚʦʣʦʢʦʥ ʜʝʨʝʚʠʥʠ; ʚʽʜ ʧʦʨʦʜʠ, ʙʫ-

ʜʦʚʠ ʜʝʨʝʚʠʥʠ ʪʘ ʾʾ ʦʙôʻʤʥʦʾ ʚʘʛʠ, ʚʽʜ ʥʘʷʚʥʦʩʪʽ ʜʝʬʝʢʪʽʚ ʜʝʨʝ-

ʚʠʥʠ, ʦʩʦʙʣʠʚʦ ʩʫʯʢʽʚ; ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʧʨʠʢʣʘʜʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ: 

ʯʠʤ ʚʠʱʦʶ ʻ ʰʚʠʜʢʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʪʠʤ ʙʽʣʴʰʠʤ ʻ ʦʧʽʨ ʜʝʨʝ-

ʚʠʥʠ; ʚʽʜ ʪʨʠʚʘʣʦʩʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʅʘ ʨʠʩ. 1 ʧʦʢʘʟʘʥʦ ʢʨʠʚʫ ʪʨʠ-

ʚʘʣʦʛʦ ʦʧʦʨʫ ʜʝʨʝʚʠʥʠ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʽ ʩʝʨʽʾ ʦʜʥʘʢʦʚʠʭ ʟʨʘʟʢʽʚ, 

ʟʘʚʘʥʪʘʞʝʥʠʭ ʪʨʠʚʘʣʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʨʽʟʥʦʾ ʚʝʣʠʯʠʥʠ. ʍʘʨʘʢ-

ʪʝʨ ʢʨʠʚʦʾ ʧʦʢʘʟʫʻ, ʱʦ ʟʽ ʟʤʽʥʦʶ ʥʘʧʨʫʞʝʥʥʷ ʟʙʽʣʴʰʫʻʪʴʩʷ ʯʘʩ 

ʦʧʦʨʫ ʜʝʨʝʚʠʥʠ (ʚʽʜ ʧʦʯʘʪʢʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦ ʨʫʡʥʫʚʘʥʥʷ). ʊʘ-

ʢʠʤ ʯʠʥʦʤ, ʛʨʘʥʠʮʝʶ ʪʨʠʚʘʣʦʛʦ ʦʧʦʨʫ ʜʝʨʝʚʠʥʠ ʧʽʜ ʜʽʻʶ 

ʈʠʩʫʥʦʢ 1 ï ʂʨʠʚʘ ʪʨʠʚʘʣʦʛʦ ʦʧʦʨʫ ʜʝʨʝʚʠʥʠ 
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ʧʦʩʪʽʡʥʦʛʦ ʩʪʘʪʠʯʥʦ ʧʨʠʢʣʘʜʝʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘʟʠʚʘʻʪʴʩʷ ʪʝ 

ʥʘʡʙʽʣʴʰʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʽʜ ʚʧʣʠʚʦʤ ʷʢʦʛʦ ʜʝʨʝʚôʷʥʠʡ ʝʣʝʤʝʥʪ 

ʥʝ ʨʫʡʥʫʻʪʴʩʷ ʟʘ ʥʝʦʙʤʝʞʝʥʦ ʪʨʠʚʘʣʦʛʦ ʯʘʩʫ ʜʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ.  

ɿʘ ʯʠʥʥʠʤʠ ʥʦʨʤʘʤʠ ʟʥʘʯʝʥʥʷ ʛʨʘʥʠʮʽ ʪʨʠʚʘʣʦʛʦ ʦʧʦʨʫ ʜʝ-

ʨʝʚʠʥʠ ʜʣʷ ʙʫʜʴ-ʷʢʠʭ ʥʘʧʨʫʞʝʥʠʭ ʩʪʘʥʽʚ ʦʜʝʨʞʫʶʪʴ, ʧʦʤʥʦʞʠ-

ʚʰʠ ʛʨʘʥʠʮʶ ʾʾ ʤʽʮʥʦʩʪʽ, ʚʠʟʥʘʯʝʥʫ ʧʨʠ ʩʪʘʪʠʯʥʠʭ ʚʠʧʨʦʙʫʚʘʥ-

ʥʷʭ ʩʪʘʥʜʘʨʪʥʠʭ, ʚʽʣʴʥʠʭ ʚʽʜ ʜʝʬʝʢʪʽʚ ʟʨʘʟʢʽʚ, ʥʘ ʢʦʝʬʽʮʽʻʥʪ. ʇʨʠ 

ʚʠʟʥʘʯʝʥʥʽ ʚ ʣʘʙʦʨʘʪʦʨʥʠʭ ʫʤʦʚʘʭ ʛʨʘʥʠʮʽ ʤʽʮʥʦʩʪʽ ʦʜʝʨʞʫʶʪʴ 

ʜʦʩʪʘʪʥʴʦ ʨʽʟʥʽ ʧʦʢʘʟʥʠʢʠ, ʚʥʘʩʣʽʜʦʢ ʟʘʟʥʘʯʝʥʠʭ ʚʠʱʝ ʬʘʢʪʦʨʽʚ, 

ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ. ʊʦʤʫ ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ 

ʥʘʜʽʡʥʽʩʪʴ ʨʦʙʦʪʠ ʢʦʥʩʪʨʫʢʮʽʡ ʧʨʠ ʥʦʨʤʫʚʘʥʥʽ ʧʦʢʘʟʥʠʢʽʚ ʤʽʮʥʦ-

ʩʪʽ ʜʝʨʝʚʠʥʠ, ʚʠʭʦʜʷʪʴ ʟ ʤʦʞʣʠʚʠʭ ʤʽʥʽʤʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʤʽʮʥʦʩʪʽ, 

ʷʢʽ ʦʜʝʨʞʫʶʪʴ ʩʪʘʪʠʩʪʠʯʥʦʶ ʦʙʨʦʙʢʦʶ ʨʝʟʫʣʴʪʘʪʽʚ ʯʠʩʣʝʥʥʠʭ 

ʚʠʧʨʦʙʫʚʘʥʴ. ʎʽ ʤʽʥʽʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʦʧʦʨʫ ʤʘʪʝʨʽʘʣʫ ʩʠʣʦʚʠʤ 

ʜʽʷʤ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʨʠʚʘʣʦʾ ʜʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ 

ʥʦʨʤʘʤʠ ʷʢ ʡʦʛʦ ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʽ ʢʦʥʪʨʦʣʶʶʪʴʩʷ ʚʽʜʧʦ-

ʚʽʜʥʦ ʜʦ ʧʨʘʚʠʣ ʧʨʠʡʤʘʥʥʷ ʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ. ɰʭ ʥʘʟʠʚʘ-

ʶʪʴ ʥʦʨʤʘʪʠʚʥʠʤʠ ʦʧʦʨʘʤʠ ʤʘʪʝʨʽʘʣʫ. 

ɼʝʨʝʚʠʥʘ ʻ ʤʘʪʝʨʽʘʣʦʤ ʧʨʠʨʦʜʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʷʢʠʡ ʥʘ 

99% ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ (50% ʩʢʣʘʜʦʚʠʭ ʜʝʨʝʚʠʥʠ 

ï ʮʝ ʮʝʣʶʣʦʟʘ, ʘ ʽʥʰʫ ʯʘʩʪʠʥʫ ʩʢʣʘʜʘʻ ʣʽʛʥʽʥ ʪʘ ʛʝʤʽʮʝʣʶʣʦʟʘ, ʷʢʽ 

ʚʤʽʱʫʶʪʴ ʨʝʯʦʚʠʥʠ ʘʨʦʤʘʪʠʯʥʦʾ ʧʨʠʨʦʜʠ, ʧʦʣʽʩʘʭʘʨʠʜʠ, ʤʦʥʦʩʘ-

ʭʘʨʠʜʠ, ʦʨʛʘʥʽʯʥʽ ʢʠʩʣʦʪʠ). ʅʘʷʚʥʽʩʪʴ ʮʝʣʶʣʦʟʠ ʫ ʩʪʨʫʢʪʫʨʽ ʜʝʨʝ-

ʚʠʥʠ ʽ ʦʙʫʤʦʚʣʶʻ ʾ ʾ ʛʦʨʶʯʽʩʪʴ. ʇʽʜ ʜʽʻʶ ʚʠʩʦʢʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʚʽʜ-

ʙʫʚʘʻʪʴʩʷ ʪʘʢ ʟʚʘʥʠʡ ʧʽʨʦʣʽʟ ʮʝʣʶʣʦʟʠïʧʨʦʮʝʩ ʭʽʤʽʯʥʦʛʦ ʧʝʨʝʪ-

ʚʦʨʝʥʥʷ ʮʝʣʶʣʦʟʠ ʚ ʽʥʰʽ ʨʝʯʦʚʠʥʠ, ʷʢʠʡ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʚʠʜʽ-

ʣʝʥʥʷʤ ʛʘʟʽʚ. ʇʽʨʦʣʽʟ ʧʨʦʭʦʜʠʪʴ ʫ ʜʚʽ ʩʪʘʜʽʾ: 1 ʩʪʘʜʽʷ ï ʩʧʦʩʪʝʨʽʛʘ-

ʻʪʴʩʷ ʧʨʠ ʥʘʛʨʽʚʘʥʥʽ ʜʝʨʝʚʠʥʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 200...250ÜC. ʎʝʣʶ-

ʣʦʟʘ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʚʫʛʽʣʣʷ ʽ ʚʠʜʽʣʷʻ ʥʝʛʦʨʶʯʽ ʛʘʟʠ (ʯʘʜʥʠʡ 

ʛʘʟ, ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ, ʚʦʜʷʥʠʡ ʧʘʨ); 2 ʩʪʘʜʽʷ ï ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʧʨʠ 

ʥʘʛʨʽʚʘʥʥʽ ʜʝʨʝʚʠʥʠ ʜʦ ʪʝʤʧʝʨʘʪʫʨʠ 280...360ÜC ʽ ʚʠʱʝ. ʎʝʣʶʣʦʟʘ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʩʤʦʣʠ ʽ ʚʠʜʽʣʷʻ ʛʦʨʶʯʽ ʛʘʟʠ, ʟʦʢʨʝʤʘ ʤʝʪʘʥ. 

ʇʨʠ ʧʽʨʦʣʽʟʽ ʣʽʛʥʽʥʫ, ʷʢʠʡ ʽʥʪʝʥʩʠʚʥʦ ʽʜʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 
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350...500Üʉ, ʫʪʚʦʨʶʻʪʴʩʷ,ʚ ʦʩʥʦʚʥʦʤʫ, ʚʫʛʽʣʣʷ ʪʘ ʜʴʦʛʦʪʴ. ʍʘʨʘʢ-

ʪʝʨ ʙʫʜʦʚʠ ʜʝʨʝʚʠʥʠ ʚʠʟʥʘʯʘʻ ʾʾ ʥʠʟʴʢʫ ʪʝʧʣʦʧʨʦʚʽʜʥʽʩʪʴ ʽ, ʦʜʥʦ-

ʯʘʩʥʦ, ʰʚʠʜʢʫ ʟʘʡʤʠʩʪʽʩʪʴ. ʇʨʠ ʚʧʣʠʚʽ ʜʞʝʨʝʣʘ ʟʘʧʘʣʶʚʘʥʥʷ ʚʽ-

ʜʙʫʚʘʻʪʴʩʷ ʰʚʠʜʢʝ ʥʘʛʨʽʚʘʥʥʷ ʪʦʥʢʦʛʦ ʰʘʨʫ, ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʚʦ-

ʣʦʛʠ ʽ ʨʦʟʢʣʘʜʝʥʥʷ ʜʝʨʝʚʠʥʠ. ʇʨʦʜʫʢʪʠ ʨʦʟʢʣʘʜʫ, ʱʦ ʫʪʚʦʨʶ-

ʶʪʴʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʘʭ ʥʠʞʯʝ 250 ÜC, ʤʽʩʪʷʪʴ, ʚ ʦʩʥʦʚʥʦʤʫ, ʚʦ-

ʜʷʥʫ ʧʘʨʫ, ʚʫʛʣʝʢʠʩʣʠʡ ʛʘʟ ʽ ʤʘʣʫ ʢʽʣʴʢʽʩʪʴ ʧʘʣʴʥʠʭ ʛʘʟʽʚ (ʚʦʥʠ ʥʝ 

ʟʘʛʦʨʷʶʪʴʩʷ). ʇʨʠ t = 250...260 ÜC ʧʦʯʠʥʘʻ ʚʠʜʽʣʷʪʠʩʷ ʚʝʣʠʢʘ ʢʽ-

ʣʴʢʽʩʪʴ ʦʢʠʩʫ ʚʫʛʣʝʮʶ ʽ ʤʝʪʘʥʫ ʽ ʚʠʥʠʢʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʧʘʣʶ-

ʚʘʥʥʷ ʽ ʩʘʤʦʩʪʽʡʥʦʛʦ ʛʦʨʽʥʥʷ. 
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ʉ.ʗ. ɺʦʚʢ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʆ.ɺ. ʍʣʝʚʥʦʡ 

ʃʴʚʽʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 

 

ʅʘ ʪʝʨʠʪʦʨʽʾ ʜʝʨʞʘʚʠ ʨʦʟʪʘʰʦʚʘʥʦ ʙʣʠʟʴʢʦ 5583 ʚʠʩʦʪʥʠʭ 

ʙʫʜʠʥʢʽʚ ʽ ʙʫʜʠʥʢʽʚ ʧʽʜʚʠʱʝʥʦʾ ʧʦʚʝʨʭʦʚʦʩʪʽ, ʟ ʷʢʠʭ 5196 ï ʞʠʪ-

ʣʦʚʽ. ʉʝʨʡʦʟʥʠʭ ʢʘʪʘʩʪʨʦʬ ʚ ʫʢʨʘʾʥʩʴʢʠʭ ʚʠʩʦʪʢʘʭ ʧʦʢʠ ʥʝ ʚʠʥʠ-

ʢʘʣʦ, ʦʜʥʘʢ ʟʘ ʢʦʨʜʦʥʦʤ ʪʨʘʛʝʜʽʾ ʪʨʘʧʣʷʣʠʩʷ ʥʝʦʜʥʦʨʘʟʦʚʦ. ʊʘʢ, 

14 ʯʝʨʚʥʷ 2017 ʨʦʢʫ ʚʥʘʩʣʽʜʦʢ ʧʦʞʝʞʽ ʫ 24-ʧʦʚʝʨʭʦʚʦʤʫ ʞʠʪʣʦ-

ʚʦʤʫ ʙʫʜʠʥʢʫ ɻʨʝʥʬʝʣʣ-ʪʘʫʝʨ ʥʘ ʟʘʭʦʜʽ ʃʦʥʜʦʥʘ ʟʘʛʠʥʫʣʦ 30 ʣʶ-

ʜʝʡ. ʎʝ ʜʦʚʦʜʠʪʴ, ʱʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʚʦʻʯʘʩʥʦʾ ʝʚʘʢʫʘʮʽʾ ʽʟ ʚʠʩʦʪ-

ʥʠʭ ʙʫʜʽʚʝʣʴ ʻ ʧʨʦʙʣʝʤʦʶ ʟʥʘʯʥʦʾ ʘʢʪʫʘʣʴʥʦʩʪʽ. 

ʅʘʧʨʠʢʽʥʮʽ 2019 ʨʦʢʫ ʙʫʣʦ ʟʘʪʚʝʨʜʞʝʥʦ ʦʩʪʘʪʦʯʥʫ ʨʝʜʘʢʮʽʶ 

ɼʉʊʋ 8828:2019 çʇʦʞʝʞʥʘ ʙʝʟʧʝʢʘ. ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷè. ɺ 

ʮʴʦʤʫ ʩʪʘʥʜʘʨʪʽ ʧʨʦʧʠʩʘʥʦ ʫʩʽ ʧʘʨʘʤʝʪʨʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʯʘʩʫ 

ʝʚʘʢʫʘʮʽʾ ʣʶʜʝʡ ʽʟ ʧʨʠʤʽʱʝʥʴ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʈʦʟʨʘʭʫʥʢʦʚʘ 

ʪʨʠʚʘʣʽʩʪʴ ʝʚʘʢʫʘʮʽʾ ʣʶʜʝʡ   ʽʟ ʧʨʠʤʽʱʝʥʴ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʣʶʚʘʥʥʷ ʨʫʭʫ ʣʶʜʝʡ ʜʦ ʚʠʭʦʜʫ 

ʥʘʟʦʚʥʽ ʦʜʥʠʤ ʟ ʥʘʩʪʫʧʥʠʭ ʩʧʦʩʦʙʽʚ: 

ï ʟʘ ʩʧʨʦʱʝʥʦʶ ʘʥʘʣʽʪʠʯʥʦʶ ʤʦʜʝʣʣʶ ʨʫʭʫ ʣʶʜʩʴʢʦʛʦ ʧʦ-

ʪʦʢʫ;  

ï ʟʘ ʤʘʪʝʤʘʪʠʯʥʦʶ ʤʦʜʝʣʣʶ ʽʥʜʠʚʽʜʫʘʣʴʥʦ-ʧʦʪʦʢʦʚʦʛʦ ʨʫʭʫ 

ʣʶʜʝʡ;  

ï ʟʘ ʽʤʽʪʘʮʽʡʥʦ-ʩʪʦʭʘʩʪʠʯʥʦʶ ʤʦʜʝʣʣʶ ʨʫʭʫ ʣʶʜʩʴʢʠʭ ʧʦ-

ʪʦʢʽʚ. 

ʇʽʜ ʯʘʩ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʪʨʠʚʘʣʦʩʪʽ ʝʚʘʢʫʘʮʽʾ ʚʨʘ-

ʭʦʚʫʶʪʴʩʷ ʨʦʟʨʘʭʫʥʢʦʚʽ ʩʭʝʤʠ ʝʚʘʢʫʘʮʽʾ ʣʶʜʝʡ, ʧʘʨʘʤʝʪʨʠ ʨʫʭʫ 
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ʣʶʜʝʡ ʨʽʟʥʠʭ ʛʨʫʧ ʤʦʙʽʣʴʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʟʥʘʯʝʥʥʷ ʧʣʦʱ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʠʭ ʧʨʦʝʢʮʽʡ ʨʽʟʥʠʭ ʢʦʥʪʠʥʛʝʥʪʽʚ ʣʶʜʝʡ[1]. 

ʇʦʨʽʚʥʷʻʤʦ ʨʝʟʫʣʴʪʘʪʠ, ʦʪʨʠʤʘʥʽ ʟʘ ʩʧʨʦʱʝʥʦʶ ʘʥʘʣʽʪʠʯ-

ʥʦʶ ʤʦʜʝʣʣʶ ʽʟ ʘʥʘʣʦʛʽʯʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʟʘ ʤʘʪʝʤʘʪʠʯʥʦʶ ʤʦ-

ʜʝʣʣʶ ʽʥʜʠʚʽʜʫʘʣʴʥʦ-ʧʦʪʦʢʦʚʦʛʦ ʨʫʭʫ ʣʶʜʝʡ ʥʘ ʧʨʠʢʣʘʜʽ ʨʦ-

ʟʨʘʭʫʥʢʫ ʯʘʩʫ ʝʚʘʢʫʘʮʽʾ ʽʟ 14-ʧʦʚʝʨʭʦʚʦʛʦ ʦʜʥʦʩʝʢʮʽʡʥʦʛʦ ʞʠʪʣʦ-

ʚʦʛʦ ʙʫʜʠʥʢʫ, ʨʦʟʪʘʰʦʚʘʥʦʛʦ ʫ ʦʜʥʦʤʫ ʟ ʦʙʣʘʩʥʠʭ ʮʝʥʪʨʽʚ 

ʋʢʨʘʾʥʠ.  

ʉʧʦʯʘʪʢʫ ʚʠʟʥʘʯʠʤʦ ʯʘʩ ʝʚʘʢʫʘʮʽʾ ʫʩʽʭ ʤʝʰʢʘʥʮʽʚ ʙʫʜʠʥʢʫ 

ʥʘʟʦʚʥʽ ʟʘ ʩʧʨʦʱʝʥʦʶ ʘʥʘʣʽʪʠʯʥʦʶ ʤʦʜʝʣʣʶ ʨʫʭʫ ʣʶʜʩʴʢʦʛʦ ʧʦ-

ʪʦʢʫ. ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʝʚʘʢʫʘʮʽʾ ʽʟ ʪʠʧʦʚʦʛʦ ʧʦʚʝʨʭʫ ʙʫʜʠʥʢʫ 

ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 1. 

 

 
 

ʈʠʩʫʥʦʢ 1 ï ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʝʚʘʢʫʘʮʽʾ ʟ ʪʠʧʦʚʦʛʦ ʧʦʚʝʨʭʫ 14-ʧʦʚʝʨʭʦ-

ʚʦʛʦ ʞʠʪʣʦʚʦʛʦ ʙʫʜʠʥʢʫ 
 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʫ ʯʘʩʫ ʝʚʘʢʫʘʮʽʾ ʟʘ ʩʧʨʦʱʝʥʦʶ 

ʘʥʘʣʽʪʠʯʥʦʶ ʤʦʜʝʣʣʶ ʨʫʭʫ ʣʶʜʩʴʢʦʛʦ ʧʦʪʦʢʫ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʚʽʜ ʤʦʤʝʥʪʫ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞʽ ʜʦ ʚʠʭʦʜʫ ʥʘʟʦʚʥʽ ʦʩʪʘʥʥʴʦʛʦ 

ʤʝhʢʘʥʮʷ (ʯʘʩ ʧʦʯʘʪʢʫ ʝʚʘʢʫʘʮʽʾ ʧʨʠʡʥʷʪʦ 120 ʩ) ʤʠʥʝ 947 ʩ. ɿʘ-

ʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ, ʱʦ ʝʚʘʢʫʶʶʪʴʩʷ ʽʟ ʙʫʜʠʥʢʫ ï 288. 

ɺʠʟʥʘʯʠʤʦ ʯʘʩ ʝʚʘʢʫʘʮʽʾ ʟʘ ʤʘʪʝʤʘʪʠʯʥʦʶ ʤʦʜʝʣʣʶ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦ-ʧʦʪʦʢʦʚʦʛʦ ʨʫʭʫ ʣʶʜʝʡ. ɼʣʷ ʮʴʦʛʦ ʩʢʦʨʠʩʪʘʻʤʦʩʷ 
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ʧʨʦʛʨʘʤʥʠʤ ʧʨʦʜʫʢʪʦʤ Pathfinder. Pathfinderʜʘʻ ʟʤʦʛʫ ʤʦʜʝʣʶ-

ʚʘʪʠ ʝʚʘʢʫʘʮʽʶ ʧʨʠ ʧʦʞʝʞʘʭ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʤʦʞʣʠʚʦʩʪʽ ʧʦ-

ʨʷʪʫʥʢʫ ʣʶʜʝʡ, ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʛʨʘʬʽʯʥʠʡ ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʽ ʤʦʜʫʣʴ ʜʣʷ ʧʝʨʝʛʣʷʜʫ ʘʥʽʤʦʚʘʥʠʭ ʪʨʠ-

ʚʠʤʽʨʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ (ʨʠʩʫʥʦʢ 2) 
 

 
 

ʈʠʩʫʥʦʢ 2 ï ʈʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʝʚʘʢʫʘʮʽʾ ʣʶʜʝʡ ʟ 14-ʧʦʚʝʨʭʦʚʦʛʦ  

ʙʫʜʠʥʢʫ ʚ ʧʨʦʛʨʘʤʽ Pathfinder 
 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʨʦʟʨʘʭʫʥʢʫ ʯʘʩʫ ʝʚʘʢʫʘʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦ-ʧʦʪʦʢʦʚʦʛʦ ʨʫʭʫ ʚʩʪʘʥʦʚ-

ʣʝʥʦ, ʱʦ ʚʽʜ ʤʦʤʝʥʪʫ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞʽ ʜʦ ʚʠʭʦʜʫ ʥʘʟʦʚʥʽ ʫʩʽʭ 

288 ʤʝʰʢʘʥʮʽʚ (ʯʘʩ ʧʦʯʘʪʢʫ ʝʚʘʢʫʘʮʽʾ ʧʨʠʡʥʷʪʦ 120 ʩ) ʤʠʥʝ 811 ʩ. 

ʗʢ ʙʘʯʠʤʦ, ʨʝʟʫʣʴʪʘʪʠ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʥʘ 15%, 

ʷʢʱʦ ʞ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʣʠʰʝ çʯʠʩʪʠʡè ʯʘʩ ʨʫʭʫ (ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ 

ʯʘʩʫ ʧʦʯʘʪʢʫ ʝʚʘʢʫʘʮʽʾ), ʨʽʟʥʠʮʷ ʩʪʘʥʦʚʠʪʠʤʝ ʤʘʡʞʝ 20%. 
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ʆʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʮʽʻʾ ʚʽʜʤʽʥʥʦʩʪʽ ʻ ʪʝ, ʱʦ ʩʧʨʦʱʝʥʘ 

ʘʥʘʣʽʪʠʯʥʘ ʤʦʜʝʣʴ ʨʫʭʫ ʥʝ ʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʚʨʘʭʦʚʫʚʘʪʠ ʨʽʟʥʠʡ ʯʘʩ 

ʧʽʜʭʦʜʫ ʣʶʜʝʡ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʫ ʧʨʠʤʽʱʝʥʥʷʭ, ʜʦ ʝʚʘʢʫʘʮʽʡʥʠʭ 

ʚʠʭʦʜʽʚ ʪʘ ʚʠʢʣʶʯʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʨʘʭʦʚʫʚʘʪʠ ʛʨʫʧʫ ʤʦʙʽʣʴʥʦʩʪʽ 

ʢʦʞʥʦʛʦ ʤʝʰʢʘʥʮʷ[2].  

ʆʪʞʝ, ʧʽʜ ʯʘʩ ʨʦʟʨʘʭʫʥʢʫ ʟʥʘʯʝʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʦ-

ʞʝʞʥʦʛʦ ʨʠʟʠʢʫ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ ʧʽʜʚʠʱʝʥʦʾ 

ʧʦʚʝʨʭʦʚʦʩʪʽ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ, ʱʦ ʜʘ-

ʶʪʴ ʟʤʦʛʫ ʚʠʢʦʥʫʚʘʪʠ ʨʦʟʨʘʭʫʥʦʢ ʯʘʩʫ ʝʚʘʢʫʘʮʽʾ ʟʘ ʤʘʪʝʤʘʪʠʯ-

ʥʦʶ ʤʦʜʝʣʣʶ ʽʥʜʠʚʽʜʫʘʣʴʥʦ-ʧʦʪʦʢʦʚʦʛʦ ʨʫʭʫ ʣʶʜʝʡ.  
 

ʃɯʊɽʈɸʊʋʈɸ 
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2. Kholshchevnikov V. V., Samoshin D. A., Isaevich I. I. 

Naturny yenablyu deniyalyudskikhpotokov. Uchebnoyeposobiye [Hu-

man flowobservations. Schoolbook]. Moscow, State Academy of Fire 

Safety of Russia Publ., 2009. 191 p. 

 

 
 

ʋɼʂ 614.841.3 

 

ɸʋɼʀʊ ʆɹôɭʂʊɯɺ ɿ ʎʀɺɯʃʔʅʆɻʆ ɿɸʍʀʉʊʋ,  

ʊɽʍʅʆɻɽʅʅʆɰ ʊɸ ʇʆɾɽɾʅʆɰ ɹɽɿʇɽʂʀ 
 

ɸ.ʇ. ɻʘʚʨʠʩʴ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʍ.ɺ. ʉʫʜʥʽʮʠʥʘ  

ʃʴʚʽʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 
 

ʉʴʦʛʦʜʥʽ ʧʠʪʘʥʥʷ ʘʫʜʠʪʫ ʟ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ, ʪʝʭʥʦʛʝʥʥʦʾ, 

ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʩʪʨʘʭʫʚʘʥʥʷ ʦʙôʻʢʪʽʚ ʩʪʘʻ ʥʘʡʘʢʪʫʘʣʴʥʽʰʠʤ 

ʧʠʪʘʥʥʷʤ. ʉʫʩʧʽʣʴʩʪʚʦ, ʟʦʢʨʝʤʘ ʩʫʙôʻʢʪʠ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʧʝʨʝ-

ʦʨʽʻʥʪʦʚʫʶʪʴʩʷ ʧʽʜ ɭʚʨʦʧʝʡʩʴʢʽ ʩʪʘʥʜʘʨʪʠ ʚʝʜʝʥʥʷ ʙʽʟʥʝʩʫ, ʜʝ 

ʩʪʨʘʭʫʚʘʥʥʷ ʚʣʘʩʥʦʩʪʽ ʪʘ ʤʘʡʥʘ ʻ ʦʙʦʚôʷʟʢʦʚʠʤ, ʚʦʥʦ ʛʘʨʘʥʪʫʻ ʾʤ 

ʚʽʜʰʢʦʜʫʚʘʥʥʷ ʟʙʠʪʢʽʚ ʧʨʠ ʚʠʥʠʢʥʝʥʥʽ ʥʘʜʟʚʠʯʘʡʥʦʾ ʩʠʪʫʘʮʽʾ [1,2]. 
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ɺ ʩʪʘʪʪʽ 57 ʧʫʥʢʪ 2 ʂʦʜʝʢʩʫ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʋʢʨʘʾʥʠ (ʜʘʣʽ 

ʂʦʜʝʢʩ) ʚʠʟʥʘʯʝʥʦ, ʱʦ ʧʦʯʘʪʦʢ ʨʦʙʦʪʠ ʥʦʚʦʫʪʚʦʨʝʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ, ʧʦʯʘʪʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʙôʻʢʪʦʤ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ 

ʦʙôʻʢʪʽʚ ʥʝʨʫʭʦʤʦʩʪʽ (ʙʫʜʽʚʝʣʴ, ʩʧʦʨʫʜ, ʧʨʠʤʽʱʝʥʴ ʘʙʦ ʾʭ ʯʘʩʪʠʥ) 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʫʙôʻʢʪʦʤ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʥʘ ʧʽʜʩʪʘʚʽ ʧʦʜʘʥʦʾ ʜʝʢʣʘ-

ʨʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ ʩʫʙôʻʢʪʘ ʛʦʩʧʦʜʘ-

ʨʶʚʘʥʥʷ ʚʠʤʦʛʘʤ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʟ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ (ʜʝʢʣʘʨʘʮʽʷ), 

ʘ ʜʣʷ ʩʫʙôʻʢʪʽʚ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʟ ʚʠʩʦʢʠʤ ʩʪʫʧʝʥʝʤ ʨʠʟʠʢʫ - ʪʘʢʦʞ 

ʟʘ ʥʘʷʚʥʦʩʪʽ ʧʦʟʠʪʠʚʥʦʛʦ ʚʠʩʥʦʚʢʫ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʮʽʥʢʠ 

(ʝʢʩʧʝʨʪʠʟʠ) ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ ʩʪʘʥʫ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʦʙôʻʢʪʘ ʯʠ 

ʧʨʠʤʽʱʝʥʥʷ (ʦʮʽʥʢʘ ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ ʩʪʘʥʫ). ɺʠʩʥʦʚʦʢ ʟʘ ʨʝʟʫʣʴ-

ʪʘʪʘʤʠ ʦʮʽʥʢʠ ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ ʩʪʘʥʫ ʦʬʦʨʤʣʷʻʪʴʩʷ ʪʘ ʥʘʜʘʻʪʴʩʷ 

ʩʫʙôʻʢʪʦʤ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, ʷʢʠʡ ʧʨʦʚʦʜʠʚ ʦʮʽʥʢʫ ʧʨʦʪʠʧʦ-

ʞʝʞʥʦʛʦ ʩʪʘʥʫ. ʇʦʟʠʪʠʚʥʠʡ ʚʠʩʥʦʚʦʢ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʦʮʽʥʢʠ ʧʨʦ-

ʪʠʧʦʞʝʞʥʦʛʦ ʩʪʘʥʫ, ʥʘʜʘʻʪʴʩʷ ʜʦ ʧʦʯʘʪʢʫ ʨʦʙʦʪʠ ʥʦʚʦʫʪʚʦʨʝʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ, ʜʦ ʧʦʯʘʪʢʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʙôʻʢʪʦʤ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ 

ʦʙôʻʢʪʽʚ ʥʝʨʫʭʦʤʦʩʪʽ, ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʬʘʢʪʽʚ ʧʦʨʫʰʝʥʥʷ ʧʨʘʚʠʣ ʧʦ-

ʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʪʘ ʜʽʻ ʜʦ ʨʝʻʩʪʨʘʮʽʾ ʜʝʢʣʘʨʘʮʽʾ [3,4]. 

ɺ ʭʦʜʽ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʪʥʦʾ ʦʮʽʥʢʠ ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ 

ʩʪʘʥʫ ʦʙôʻʢʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ: 

- ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʨʠʤʽʱʝʥʴ, ʙʫʜʽʚʝʣʴ, ʩʧʦʨʫʜ ʽ ʾʭ ʪʝʨʠʪʦʨʽʡ, 
ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʪʦʤʫ ʧʦʜʽʙʥʝ ʥʦʨ-

ʤʘʤ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ; 

- ʜʦʩʪʘʪʥʽʩʪʴ ʽ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ, ʪʝʭʥʽʯʥʠʭ ʪʘ 
ʽʥʰʠʭ ʟʘʭʦʜʽʚ, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʦʞʝʞ, ʟʘ-

ʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʣʶʜʝʡ, ʟʥʠʞʝʥʥʷ ʤʦʞʣʠʚʠʭ ʤʘ-

ʪʝʨʽʘʣʴʥʠʭ ʚʠʪʨʘʪ ʽ ʟʤʝʥʰʝʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ 

ʥʘʩʣʽʜʢʽʚ ʫ ʨʘʟʽ ʾʭ ʚʠʥʠʢʥʝʥʥʷ; 

- ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʰʚʠʜʢʦʛʦ ʚʠʢʣʠʢʫ ʧʦʞʝʞʥʠʭ 

ʧʽʜʨʦʟʜʽʣʽʚ ʽ ʫʩʧʽʰʥʦʛʦ ʛʘʩʽʥʥʷ ʧʦʞʝʞʽ ʫ ʨʘʟʽ ʾʾ ʚʠʥʠʢ-

ʥʝʥʥʷ. 

ɽʢʩʧʝʨʪʥʘ ʦʮʽʥʢʘ ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ ʩʪʘʥʫ ʦʙôʻʢʪʽʚ ʻ ʦʩʥʦʚ-

ʥʠʤ ʜʦʢʫʤʝʥʪʦʤ ʜʣʷ: 
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- ʦʪʨʠʤʘʥʥʷ ɼʝʢʣʘʨʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯ-

ʥʦʾ ʙʘʟʠ ʩʫʙôʻʢʪʘ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʚʠʤʦʛʘʤ ʟʘʢʦʥʦʜʘʚ-

ʩʪʚʘ ʟ ʧʠʪʘʥʴ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʧʽʜʧʨʠʻʤʮʷʤ ʽ ʦʨ-

ʛʘʥʽʟʘʮʽʷʤ ʙʫʜʴ-ʷʢʦʾ ʬʦʨʤʠ ʚʣʘʩʥʦʩʪʽ; 

- ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʘʭʦʚʦʛʦ ʧʣʘʪʝʞʫ ʧʨʠ ʩʪʨʘʭʫʚʘʥʥʽ ʤʘʡʥʘ 
ʚʽʜ ʧʦʞʝʞ; 

- ʟʘʭʠʩʪʫ ʧʽʜʧʨʠʻʤʮʽʚ ʚʽʜ ʥʝʧʨʘʚʦʤʽʨʥʠʭ ʜʽʡ ʧʦʞʝʞʥʦʛʦ 

ʽʥʩʧʝʢʪʦʨʘ; 

- ʚʠʟʥʘʯʝʥʥʷ ʨʝʘʣʴʥʦʛʦ (ʬʘʢʪʠʯʥʦʛʦ) ʩʪʘʥʫ ʧʦʞʝʞʥʦʾ ʙʝʟ-
ʧʝʢʠ ʥʘ ʦʙôʻʢʪʽ. 

ɽʢʩʧʝʨʪʠʟʘ ʚʢʣʶʯʘʻ ʘʥʘʣʽʟ ʥʘʩʪʫʧʥʠʭ ʘʩʧʝʢʪʽʚ: 

- ʛʝʥʝʨʘʣʴʥʠʡ ʧʣʘʥ ʽ ʪʨʘʥʩʧʦʨʪ: ʧʨʦʪʠʧʦʞʝʞʥʽ ʨʦʟʨʠʚʠ ʟ 
ʩʫʩʽʜʥʽʤʠ ʙʫʜʽʚʣʷʤʠ ʽ ʩʧʦʨʫʜʘʤʠ, ʧʨʦʪʠʧʦʞʝʞʥʽ ʧʨʦʾʟʜʠ, 

ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʪʫʧʫ ʧʦʞʝʞʥʠʢʽʚ ʚ ʧʨʠʤʽʱʝʥʥʷ ʟ ʜʦʧʦʤʦ-

ʛʦʶ ʘʚʪʦʩʭʦʜʽʚ ʽ ʢʽʤʥʘʪʥʠʭ ʧʽʜʡʦʤʥʠʢʽʚ. 

- ʦʙôʻʤʥʦ-ʧʣʘʥʫʚʘʣʴʥʽ ʨʽʰʝʥʥʷ: ʧʣʦʱʽ ʧʦʞʝʞʥʠʭ ʚʽʜʩʽʢʽʚ, 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʰʣʷʭʽʚ ʝʚʘʢʫʘʮʽʾ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʤʦʛʠ ʜʦ 

ʚʥʫʪʨʽʰʥʽʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʭʦʜʽʚ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʙʣʘʰʪʫ-

ʚʘʥʥʷ ʪʘʤʙʫʨ- ʣhʶʟʽʚ 1-ʛʦ ʪʠʧʫ ʟ ʧʽʜʧʦʨʦʤ ʧʦʚʽʪʨʷ ʧʨʠ 

ʧʦʞʝʞʽ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʭʠʩʪʫ ʦʪʚʦʨʽʚ ʧʨʦʪʠʧʦʞʝʞʥʠʤʠ 

ʜʚʝʨʠʤʘ, ʣʶʢʘʤʠ, ʚʦʨʦʪʘʤʠ, ʦʙʣʘʰʪʫʚʘʥʥʷ ʧʨʦʪʠʜʠʤʥʠʭ 

ʩʠʩʪʝʤ, ʦʙʣʘʰʪʫʚʘʥʥʷ ʣʽʬʪʽʚ ʽ ʚʘʥʪʘʞʥʠʭ ʧʽʜʡʦʤʥʠʢʽʚ 

ʪʘʤʙʫʨ-ʰʣʶʟʘʤʠ, ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʨʠʡʥʷʪʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 

ʤʽʨʽ ʚʦʛʥʝʩʪʽʡʢʦʩʪʽ. 

- ʚʠʟʥʘʯʝʥʥʷ ʪʠʧʫ ʩʠʩʪʝʤ ʧʦʞʝʞʦʛʘʩʽʥʥʷ, ʧʦʞʝʞʥʦʾ ʩʠʛ-
ʥʘʣʽʟʘʮʽʾ. 

- ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʙʣʘʰʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ ʚʦ-
ʜʦʧʨʦʚʦʜʫ. 

- ʚʠʟʥʘʯʝʥʥʷ ʤʽʨʠ ʽ  ʪʠʧʫ ʟʘʭʠʩʪʫ ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ 
ʚʽʜ ʧʦʞʝʞʽ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʇʦʩʪʘʥʦʚʠ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ˉ852 

çɼʝʷʢʽ ʧʠʪʘʥʥʷ ʣʽʮʝʥʟʫʚʘʥʥʷ ʛʦʩʧʦʜʘʨʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟ ʥʘʜʘʥʥʷ ʧʦ-

ʩʣʫʛ ʽ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷè ʚʽʜ 
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23.11.2016 ʨʦʢʫ ʚʠʟʥʘʯʝʥʦ ʢʚʘʣʽʬʽʢʘʮʽʡʥʽ ʚʠʤʦʛʠ ʜʦ ʥʘʜʘʚʘʯʽʚ ʧʦ-

ʩʣʫʛ ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʣʽʮʝʥʟʽʘʪʽʚ [5]. ʇʨʦʪʝ ʚ ʮʽʡ ʧʦ-

ʩʪʘʥʦʚʽ ʥʽʯʦʛʦ ʥʝ ʚʢʘʟʘʥʦ, ʷʢʽ ʢʚʘʣʽʬʽʢʘʮʽʡʥʽ ʚʠʤʦʛʠ ʩʪʘʚʣʷʪʴʩʷ ʜʦ 

ʩʫʙôʻʢʪʘ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʯʠ ʬʽʟʠʯʥʦʾ ʦʩʦʙʠ, ʱʦ ʤʦʞʫʪʴ ʧʨʦʚʦʜʠʪʠ 

ʦʮʽʥʢʫ ʪʝʭʥʦʛʝʥʥʦʛʦ ʩʪʘʥʫ ʯʠ ʩʪʘʥʫ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʦʙôʻʢʪʘ. ʎʝ 

ʧʠʪʘʥʥʷ ʥʝ ʚʠʟʥʘʯʝʥʦ ʚ ʞʦʜʥʦʤʫ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʤʫ ʘʢʪʽ (ʜʦʢʫ-

ʤʝʥʪʽ). ɺ ʩʪʘʪʪʽ 57 ʂʦʜʝʢʩʫ ʚʢʘʟʘʥʦ, ʱʦ ʦʮʽʥʢʘ (ʝʢʩʧʝʨʪʠʟʘ) ʧʨʦʪʠ-

ʧʦʞʝʞʥʦʛʦ ʩʪʘʥʫ ʧʨʦʚʦʜʠʪʴʩʷ ʣʠʰʝ ʟʘ ʥʘʷʚʥʦʩʪʽ ʣʽʮʝʥʟʽʾ, ʧʨʦʪʝ, 

ʥʽʯʦʛʦ ʥʝ ʚʢʘʟʘʥʦ ʧʨʦ ʘʫʜʠʪ (ʝʢʩʧʝʨʪʠʟʫ) (ʜʘʣʽ-ʝʢʩʧʝʨʪʥʫ ʦʮʽʥʢʫ) ʟ 

ʧʠʪʘʥʴ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʪʘ ʪʝʭʥʦʛʝʥʥʦʾ ʙʝʟʧʝʢʠ. 

ɺ ʟʘʢʦʥʦʜʘʚʯʠʭ ʜʦʢʫʤʝʥʪʘʭ ʚʠʟʥʘʯʝʥʥʷ ʪʝʨʤʽʥʫ çʝʢʩʧʝʨʪʥʘ 

ʦʮʽʥʢʘ ʟ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ, ʪʝʭʥʦʛʝʥʥʦʾ ʪʘ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠè 

ʚʽʜʩʫʪʥʻ. ɸʚʪʦʨʠ ʨʦʟʫʤʽʶʪʴ ʧʽʜ ʪʝʨʤʽʥʦʤ çʝʢʩʧʝʨʪʥʘ ʦʮʽʥʢʘ ʟ ʮʠ-

ʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ, ʪʝʭʥʦʛʝʥʥʦʾ ʪʘ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ, ʷʢ ʜʦʢʫʤʝʥ-

ʪʘʣʴʥʦ ʦʬʦʨʤʣʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʝʨʝʚʽʨʢʠ (ʦʙʩʪʝʞʝʥʥʷ), ʥʝʟʘʣʝʞ-

ʥʦʶ ʦʨʛʘʥʽʟʘʮʽʻʶ ʫ ʷʢʽ ʫʚʽʡʰʣʠ ʟʽʙʨʘʥʽ ʤʘʪʝʨʽʘʣʠ ʪʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

(ʥʝ ʚʽʜʧʦʚʽʜʥʦʩʪʽ) ʩʪʘʥʫ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ, ʪʝʭʥʦʛʝʥʥʦʾ ʪʘ ʧʦ-

ʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʚʠʤʦʛʘʤ ʟʘʢʦʥʽʚ, ʧʨʘʚʠʣ ʪʘ ʽʥʰʠʭ ʥʦʨʤʘʪʠʚʥʦ-

ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʙôʻʢʪʘ ʪʘ 

ʙʝʟʧʝʢʠ ʥʘʡʤʘʥʠʭ ʧʨʘʮʽʚʥʠʢʽʚè. 

ʊʦʤʫ, ʥʘ ʜʫʤʢʫ ʘʚʪʦʨʽʚ ʥʘ ʟʘʢʦʥʦʜʘʚʯʦʤʫ ʨʽʚʥʽ ʥʝʦʙʭʽʜʥʦ ʨʦ-

ʟʨʦʙʠʪʠ ʪʘ ʧʨʠʡʥʷʪʠ ʧʦʥʷʪʪʷ ʘʫʜʠʪʫ ʟ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ, ʪʝʭʥʦ-

ʛʝʥʥʦʾ, ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ, ʨʦʟʨʦʙʠʪʠ ʧʦʣʦʞʝʥʥʷ ʧʨʦ ʘʫʜʠʪʦʨʩʴʢʽ 

ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʘʫʜʠʪʦʨʽʚ, ʜʝ ʙʫʜʝ ʚʠʟʥʘʯʝʥʦ ʢʚʘʣʽʬʽʢʘʮʽʡʥʽ ʚʠʤʦʛʠ, 

ʩʪʨʫʢʪʫʨʫ, ʧʨʘʚʘ, ʦʙʦʚôʷʟʢʠ, ʟʚʽʪʥʽʩʪʴ, ʧʦʨʷʜʦʢ ʧʨʦʚʝʜʝʥʥʷ ʪʘ 

ʦʬʦʨʤʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʝʜʝʥʠʭ ʧʝʨʝʚʽʨʦʢ ʽ ʪ. ʧ. ɸ ʦʩʥʦʚʥʝ ʧʦ-

ʨʷʜʦʢ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʦʙʦʚôʷʟʢʦʚʦʛʦ ʩʪʨʘʭʫʚʘʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚ, 

ʫʩʪʘʥʦʚ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡ ʫ ʧʨʷʤʽʡ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʾʭ ʩʪʘʥʫ ʟ ʧʠʪʘʥʴ 

ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ, ʪʝʭʥʦʛʝʥʥʦʾ, ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ. 
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ʆʉʆɹʃʀɺʆʉʊɯ ʈɽɻʋʃʖɺɸʅʅʗ ʉʀʉʊɽʄʀ  

ɿɸʇɸʃʖɺɸʅʅʗ ɻɸɿʆʄʆʊʆʂʆʄʇʈɽʉʆʈɯɺ ɻɸɿʆɺʀʍ  

ʂʆʄʇʈɽʉʆʈʅʀʍ ʉʊɸʅʎɯʁ 

 

ɸ.ʇ. ɻʘʚʨʠʩʴ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʈ.ɺ. ʏʽʭ, ɸ.ɹ. ʊʘʨʥʘʚʩʴʢʠʡ, 

ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʃʴʚʽʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 
 

ɻʘʟʦʚʽ ʢʦʤʧʨʝʩʦʨʥʽ ʩʪʘʥʮʽʾ ʻ ʦʜʥʠʤʠ ʟ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯ-

ʥʠʭ ʦʙôʻʢʪʽʚ ʧʽʜʚʠʱʝʥʦʾ ʧʦʞʝʞʦ- ʪʘ ʚʠʙʫʭʦʥʝʙʝʟʧʝʢʠ, ʱʦ ʚʭʦʜʷʪʴ 

ʜʦ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʧʽʜʧʨʠʻʤʩʪʚ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʨʠʨʦʜʥʦʛʦ 

ʛʘʟʫ. ʇʦʞʝʞʽ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʛʘʟʦʚʠʭ ʢʦʤʧʨʝʩʦʨʥʠʭ 

ʩʪʘʥʮʽʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʰʚʠʜʢʦʧʣʠʥʥʠʤ ʭʘʨʘʢʪʝʨʦʤ ʪʘ ʧʨʠʟ-

ʚʦʜʷʪʴ ʜʦ ʟʥʘʯʥʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʟʙʠʪʢʽʚ. 

ʆʜʥʠʤ ʽʟ ʥʘʧʨʷʤʢʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʪʝʭʥʦ-

ʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʢʦʤʧʨʠʤʫʚʘʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʻ ʨʝʛʫʣʶʚʘʥʥʷ 
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ʩʠʣʦʚʦʾ ʯʘʩʪʠʥʠ ʛʘʟʦʤʦʪʦʢʦʤʧʨʝʩʦʨʽʚ (ɻʄʂ) ʛʘʟʦʚʠʭ ʢʦʤʧʨʝʩʦʨʥʠʭ 

ʩʪʘʥʮʽʡ. ʄʝʪʦʶ ʨʝʛʫʣʶʚʘʥʥʷ ʩʠʣʦʚʦʾ ʯʘʩʪʠʥʠ ɻʄʂ ʻ ʫʩʫʥʝʥʥʷ ʤʝ-

ʭʘʥʽʯʥʠʭ ʽ ʪʝʧʣʦʚʠʭ ʧʝʨʝʚʘʥʪʘʞʝʥʴ ʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʝʣʝʤʝʥʪʠ ʩʠ-

ʣʦʚʦʾ ʝʣʝʢʪʨʠʯʥʦʾ ʯʘʩʪʠʥʠ, ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʧʘʣʠʚʥʦʛʦ ʛʘʟʫ ʽ ʚʠ-

ʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʫ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ɻʄʂ. ʎʷ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʧʦʣʦʞʝʥʥʷʤʠ ʩʪʘʪʪʽ 51 ɿʘ-

ʢʦʥʫ ʋʢʨʘʾʥʠ ñʇʨʦ ʦʭʦʨʦʥʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦ-

ʚʠʱʘò ʪʘ ʩʪʘʪʪʽ 3 ɿʘʢʦʥʫ ʋʢʨʘʾʥʠ ñʇʨʦ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷò. 

ʇʽʜ ʯʘʩ ʧʝʨʝʚʽʨʢʠ ʩʠʩʪʝʤʠ ʟʘʧʘʣʶʚʘʥʥʷ ɻʄʂ ʥʝʦʙʭʽʜʥʦ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʪʘʢʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʾʾ ʨʦʙʦʪʠ: 

Å ʢʫʪ ʚʠʧʝʨʝʜʞʝʥʥʷ ʟʘʧʘʣʶʚʘʥʥʷ; 

Å ʩʪʽʡʢʽʩʪʴ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʟʘʧʘʣʶʚʘʥʥʷ; 

Å ʨʦʙʦʪʫ ʩʚʽʯʦʢ ʟʘʧʘʣʶʚʘʥʥʷ; 

Å ʨʦʙʦʪʫ ʝʣʝʢʪʨʠʯʥʦʾ ʯʘʩʪʠʥʠ ï ʤʘʛʥʝʪʦ ʘʙʦ ʝʣʝʢʪʨʦʥʥʠʭ 

ʧʨʠʣʘʜʽʚ ʬʦʨʤʫʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʽʤʧʫʣʴʩʽʚ ʥʘ ʢʦʪʫʰʢʠ 

ʟʘʧʘʣʶʚʘʥʥʷ. 

ʍʘʨʘʢʪʝʨ ʟʘʧʘʣʶʚʘʥʥʷ (ʨʘʥʥʻ, ʧʽʟʥʻ) ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʚʠʛʣʷʜʦʤ 

ʜʽʘʛʨʘʤʠ ʧʨʦʮʝʩʫ ʟʛʦʨʷʥʥʷ, ʷʢʘ ʦʜʝʨʞʘʥʘ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʡʛʘʢʘ. 

ʂʫʪ ʚʠʧʝʨʝʜʞʝʥʥʷ ʟʘʧʘʣʶʚʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʧʦʣʦʞʝʥʥʷʤ 

ʤʽʪʢʠ ʥʘ ʤʘʭʦʚʠʢʫ ʧʨʠ ʦʩʚʽʪʣʝʥʥʽ ʡʦʛʦ ʩʪʨʦʙʦʩʢʦʧʦʤ ʟ ʙʦʢʫ ʩʪʨʽʣʢʠ. 

ʆʧʪʠʤʘʣʴʥʠʡ ʢʫʪ ʟʘʧʘʣʶʚʘʥʥʷ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʧʦʚʦʨʦʪʦʤ ʨʝ-

ʛʫʣʷʪʦʨʘ ʜʘʪʯʠʢʘ-ʛʝʥʝʨʘʪʦʨʘ ʘʙʦ ʢʦʨʧʫʩʫ ʜʘʪʯʠʢʘ-ʨʦʟʧʦʜʽʣʴʥʠʢʘ ʟʘ 

ʤʽʥʽʤʘʣʴʥʦʶ ʚʠʪʨʘʪʦʶ ʧʘʣʠʚʥʦʛʦ ʛʘʟʫ ʥʘ ʨʝʞʠʤʽ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʇʨʠ 

ʮʴʦʤʫ ʨʦʙʦʪʘ ʜʚʠʛʫʥʘ ʧʦʚʠʥʥʘ ʟʘʣʠʰʘʪʠʩʷ ʤôʷʢʦʶ ʽ ʙʝʟ ʫʜʘʨʽʚ. 

ɺʩʪʘʥʦʚʣʝʥʠʡ ʢʫʪ ʟʘʧʘʣʶʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʠʤʽʨʷʪʠ ʽʟ ʟʘʩʪʦʩʫʚʘʥ-

ʥʷʤ ʩʪʨʦʙʦʩʢʦʧʘ ʽ ʧʽʜʪʨʠʤʫʚʘʪʠ ʡʦʛʦ ʫ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʆʜʥʠʤ ʽʟ ʤʦʞʣʠʚʠʭ ʜʝʬʝʢʪʽʚ ʩʢʣʘʜʘʥʥʷ ʜʘʪʯʠʢʽʚ-ʨʦʟʧʦʜʽʣʴ-

ʥʠʢʽʚ ʻ ʥʝʦʜʥʘʢʦʚʠʡ ʨʘʜʽʘʣʴʥʠʡ ʟʘʟʦʨ ʤʽʞ ʧʦʣʶʩʘʤʠ ʨʦʪʦʨʘ ʽ ʩʪʘ-

ʪʦʨʘ. ɺʽʜʤʽʥʥʽʩʪʴ ʚʝʣʠʯʠʥʠ ʟʘʟʦʨʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʽʜʤʽʥʥʦʩʪʽ ʘʤ-

ʧʣʽʪʫʜ ʢʝʨʫʶʯʠʭ ʽʤʧʫʣʴʩʽʚ, ʘ ʮʝ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʜʦ ʚʽʜʤʽʥʥʦʩʪʽ ʤʦ-

ʤʝʥʪʽʚ (ʬʘʟ) ʽʩʢʨʦʫʪʚʦʨʝʥʥʷ ʜʣʷ ʮʠʣʽʥʜʨʽʚ ʦʜʥʦʛʦ ʨʷʜʫ ʘʙʦ ʤʽʞ 

ʧʘʨʥʠʤ ʽ ʥʝʧʘʨʥʠʤ ʨʷʜʘʤʠ. ɼʘʪʯʠʢ-ʨʦʟʧʦʜʽʣʴʥʠʢ ʟ ʪʘʢʠʤ ʜʝʬʝʢ-

ʪʦʤ ʥʝʦʙʭʽʜʥʦ ʟʘʤʽʥʠʪʠ. 
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ʉʪʽʡʢʽʩʪʴ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʟʘʧʘʣʶʚʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʥʘ-

ʷʚʥʦʩʪʽ ʣʶʬʪʽʚ ʫ ʢʽʥʝʤʘʪʠʯʥʦʤʫ ʣʘʥʮʶʛʫ ʧʨʠʚʦʜʘ ʤʘʛʥʝʪʦ ʘʙʦ 

ʜʘʪʯʠʢʘ-ʨʦʟʧʦʜʽʣʴʥʠʢʘ (ʜʘʪʯʠʢʘ-ʛʝʥʝʨʘʪʦʨʘ), ʘ ʪʘʢʦʞ ʜʝʬʝʢʪʽʚ 

ʩʘʤʦʛʦ ʜʘʪʯʠʢʘ-ʨʦʟʧʦʜʽʣʴʥʠʢʘ (ʜʘʪʯʠʢʘ-ʛʝʥʝʨʘʪʦʨʘ). ʇʽʜ ʯʘʩ 

ʦʩʚʽʪʣʝʥʥʷ ʤʘʭʦʚʠʢʘ ʩʪʨʦʙʦʩʢʦʧʦʤ, ʱʦ ʧʽʜʢʣʶʯʝʥʠʡ ʜʦ ʚʠʩʦʢʦ-

ʚʦʣʴʪʥʦʛʦ ʧʨʦʚʦʜʫ 1-ʛʦ ʘʙʦ 2-ʛʦ ʩʠʣʦʚʦʛʦ ʮʠʣʽʥʜʨʘ (ʜʘʪʯʠʢ ʩʪʨʦ-

ʙʦʩʢʦʧʘ ʥʘʢʣʘʜʘʻʪʴʩʷ ʥʘ ʽʟʦʣʷʮʽʶ ʧʨʦʚʦʜʫ), ʢʦʣʠʚʘʥʥʷ ʤʽʪʢʠ 

ʚʝʨʭʥʴʦʾ ʤʝʨʪʚʦʾ ʪʦʯʢʠ ʥʝ ʧʦʚʠʥʥʽ ʙʫʪʠ ʙʽʣʴʰʝ Ñ10, ʪʦʙʪʦ 16,1 ʤʤ 

ʜʣʷ ʤʘʭʦʚʠʢʘ ʜʽʘʤʝʪʨʦʤ 1850 ʤʤ ʽ 17 ʤʤ ʜʣʷ ʤʘʭʦʚʠʢʘ ʜʽʘʤʝʪʨʦʤ 

1950 ʤʤ. ʅʘʡʙʽʣʴʰ ʩʣʘʙʢʠʤ ʝʣʝʤʝʥʪʦʤ ʢʽʥʝʤʘʪʠʯʥʦʛʦ ʣʘʥʮʶʛʘ ʻ 

ʤʫʬʪʘ ʧʨʠʚʦʜʫ ʜʘʪʯʠʢʘ ʟʘʧʘʣʶʚʘʥʥʷ. ɿʘʟʦʨʠ ʤʽʞ ʧʽʚʤʫʬʪʘʤʠ ʽ 

ʢʽʣʴʮʝʤ ʧʦʚʠʥʥʽ ʙʫʪʠ ʤʽʥʽʤʘʣʴʥʠʤʠ. ʇʨʠ ʟʙʽʣʴʰʝʥʦʤʫ ʟʘʟʦʨʽ ʤʽʞ 

ʤʫʬʪʠ ʫ ʜʽʘʛʨʘʤʽ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ ʩʠʣʦʚʦʛʦ ʮʠʣʽʥʜʨʘ ʩʧʦʩʪʝʨʽʛʘ-

ʶʪʴʩʷ ʨʦʙʦʯʽ ʮʠʢʣʠ ʷʢ ʟ ʨʘʥʥʽʤ, ʪʘʢ ʽ ʟ ʧʽʟʥʽʤ ʟʘʧʘʣʶʚʘʥʥʷʤ. 

ʇʝʨʝʚʽʨʢʘ ʨʦʙʦʪʠ ʩʚʽʯʦʢ ʟʘʧʘʣʶʚʘʥʥʷ ʥʘ ʧʨʘʮʶʶʯʦʤʫ ɻʄʂ 

ʚʠʢʦʥʫʻʪʴʩʷ ʧʨʠʢʣʘʜʘʥʥʷʤ ʜʦ ʽʟʦʣʷʮʽʾ ʚʠʩʦʢʦʚʦʣʴʪʥʦʛʦ ʧʨʦʚʦʜʫ 

ʛʘʟʦʨʦʟʨʷʜʥʦʾ ʥʝʦʥʦʚʦʾ ʣʘʤʧʠ. ʅʘ ʥʦʨʤʘʣʴʥʦ ʧʨʘʮʶʶʯʦʤʫ 

ʮʠʣʽʥʜʨʽ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʨʽʚʥʦʤʽʨʥʽ ʧʦʤʽʨʥʦ ʷʩʢʨʘʚʽ ʩʧʘʣʘʭʠ ʟ 

ʯʘʩʪʦʪʦʶ ʨʦʙʦʯʠʭ ʮʠʢʣʽʚ. ɺ ʝʣʝʢʪʨʦʥʥʠʭ ʩʠʩʪʝʤʘʭ ʟʘʧʘʣʶʚʘʥʥʷ 

ʤʦʞʣʠʚʝ ʤʘʡʞʝ ʙʝʟʧʝʨʝʨʚʥʝ ʛʦʨʽʥʥʷ ʥʝʦʥʦʚʦʾ ʣʘʤʧʠ. ʎʝ ʚʢʘʟʫʻ 

ʥʘ ʚʠʥʠʢʥʝʥʥʷ ʛʝʥʝʨʘʮʽʾ ʫ ʢʘʥʘʣʽ ʟʘʧʘʣʶʚʘʥʥʷ. ʗʢʱʦ ʩʧʘʣʘʭʠ ʥʝ-

ʷʩʢʨʘʚʽ ʽ ʥʝʨʽʚʥʦʤʽʨʥʽ, ʧʝʨʽʦʜʠʯʥʦ ʟʥʠʢʘʶʪʴ ʘʙʦ ʚʽʜʩʫʪʥʽ ʚʟʘʛʘʣʽ, 

ʪʦ, ʡʤʦʚʽʨʥʦ, ʱʦ ʩʚʽʯʢʘ ʚʢʨʠʪʘ ʥʘʛʘʨʦʤ ʽ ʨʦʟʨʷʜ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʦ 

ʚʫʛʣʝʮʝʚʦʤʫ ʰʘʨʫ ʥʘ ʧʦʚʝʨʭʥʽ ʽʟʦʣʷʪʦʨʘ. ʗʢʱʦ ʥʽ, ʪʦ ʥʝ-

ʩʧʨʘʚʥʽʩʪʴ ʥʝʦʙʭʽʜʥʦ ʰʫʢʘʪʠ ʫ ʩʭʝʤʽ ʬʦʨʤʫʚʘʥʥʷ ʽʤʧʫʣʴʩʽʚ. 

ʗʢʱʦ ʩʧʘʣʘʭʠ ʥʝʦʥʦʚʦʾ ʣʘʤʧʠ ʻ ʙʽʣʴʰ ʷʩʢʨʘʚʽ, ʥʽʞ ʥʘ ʥʦʨ-

ʤʘʣʴʥʦ ʧʨʘʮʶʶʯʦʤʫ ʮʠʣʽʥʜʨʽ, ʘʣʝ ʥʦʨʤʘʣʴʥʽ ʨʦʙʦʯʽ ʮʠʢʣʠ ʚʽʜ-

ʩʫʪʥʽ ʘʙʦ ʚʠʥʠʢʘʶʪʴ ʥʝʨʝʛʫʣʷʨʥʦ, ʪʦ ʤʦʞʣʠʚʝ ʟʙʽʣʴʰʝʥʥʷ ʟʘʟʦʨʫ 

ʤʽʞ ʝʣʝʢʪʨʦʜʘʤʠ ʩʚʽʯʢʠ ʚʥʘʩʣʽʜʦʢ ʧʨʦʪʽʢʘʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʝʨʦʟʽʾ 

(ʥʦʨʤʘʣʴʥʠʡ ʟʘʟʦʨ ï 0,4 ʤʤ). 

ʗʢʱʦ ʩʚʽʯʢʘ ʻ ʟʘʤʘʩʣʝʥʦʶ, ʪʦ ʩʧʘʣʘʭʠ ʥʝʦʥʦʚʦʾ ʣʘʤʧʠ ʤʦ-

ʞʫʪʴ ʙʫʪʠ ʪʘʢʠʤʠ ʞ, ʷʢ ʽ ʥʘ ʥʦʨʤʘʣʴʥʦ ʧʨʘʮʶʶʯʦʤʫ ʮʠʣʽʥʜʨʽ, ʘʣʝ 

ʨʦʙʦʯʽ ʮʠʢʣʠ ʙʫʜʫʪʴ ʚʽʜʩʫʪʥʽ ʘʙʦ ʥʝʨʝʛʫʣʷʨʥʽ. ɼʦʜʘʪʢʦʚʦʶ ʦʟʥʘ-

ʢʦʶ ʧʽʜʚʠʱʝʥʦʾ ʢʽʣʴʢʦʩʪʽ ʤʘʩʣʘ ʫ ʮʠʣʽʥʜʨʽ ʻ ʥʘʷʚʥʽʩʪʴ ʤʘʩʣʘ ʫ ʟʘ-

ʛʣʠʙʣʝʥʥʽ ʜʣʷ ʛʘʟʦʚʧʫʩʢʥʦʛʦ ʢʣʘʧʘʥʘ ʫ ʢʨʠʰʮʽ ʮʠʣʽʥʜʨʘ. ʇʽʜ ʯʘʩ 
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ʟʘʤʽʥʠ ʩʚʽʯʦʢ ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʩʪʘʥ ʟʥʷʪʦʾ ʩʚʽʯʢʠ. 

ʗʢʱʦ ʚʦʥʘ ʟʘʤʘʩʣʝʥʘ, ʪʦ ʤʦʞʣʠʚʽ ʪʘʢʽ ʧʨʠʯʠʥʠ ʮʴʦʛʦ: 

ï ʥʘʜʤʽʨʥʘ ʧʦʜʘʯʘ ʤʘʩʣʘ ʣʫʙʨʠʢʘʪʦʨʦʤ; 

ï ʟʥʦʰʫʚʘʥʥʷ, ʨʫʡʥʫʚʘʥʥʷ ʤʘʩʣʦʟʥʽʤʥʠʭ ʢʽʣʝʮʴ, ʟʥʦʰʫ-

ʚʘʥʥʷ ʮʠʣʽʥʜʨʘ ʽ ʧʦʨʰʥʷ; 

ï ʧʨʦʧʫʩʢʠ ʨʦʙʦʯʠʭ ʮʠʢʣʽʚ ʯʝʨʝʟ ʥʝʩʧʨʘʚʥʽʩʪʴ ʟʘʧʘʣʶʚʘʥʥʷ 

ʘʙʦ ʛʘʟʦʚʧʫʩʢʥʦʛʦ ʢʣʘʧʘʥʘ (ʤʘʩʣʦ ʧʨʠ ʥʦʨʤʘʣʴʥʦʤʫ ʥʘʜ-

ʭʦʜʞʝʥʥʽ ʥʝ ʚʩʪʠʛʘʻ ʟʛʦʨʷʪʠ). 

ʉʝʨʝʜ ʽʥʰʠʭ ʤʦʞʣʠʚʠʭ ʧʦʨʫʰʝʥʴ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʟʘʧʘʣʶ-

ʚʘʥʥʷ ʩʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʪʘʢʽ: 

ï ʦʙʨʠʚ (ʧʦʛʘʥʠʡ ʢʦʥʪʘʢʪ) ʫ ʚʠʩʦʢʦʚʦʣʴʪʥʦʤʫ ʧʨʦʚʦʜʽ; 

ï ʦʙʨʠʚ ʘʙʦ ʟʘʤʠʢʘʥʥʷ ʫ ʥʠʟʴʢʦʚʦʣʴʪʥʦʤʫ ʧʨʦʚʦʜʽ; 

ï ʧʨʦʙʽʡ ʢʦʪʫʰʢʠ ʟʘʧʘʣʶʚʘʥʥʷ. 

ɺ ʝʣʝʢʪʨʦʥʥʠʭ ʩʠʩʪʝʤʘʭ ʟʘʧʘʣʶʚʘʥʥʷ ʤʦʞʣʠʚʽ ʪʘʢʽ ʥʝʩʧʨʘʚ-

ʥʦʩʪʽ: 

ï ʧʨʦʙʽʡ ʪʠʨʠʩʪʦʨʘ ʚ ʦʜʥʦʤʫ ʟ ʢʘʥʘʣʽʚ; 

ï ʦʙʨʠʚ ʦʙʤʦʪʢʠ ʜʘʪʯʠʢʘ ʟʘʧʘʣʶʚʘʥʥʷ; 

ï ʭʘʦʪʠʯʥʝ ʟʘʧʘʣʶʚʘʥʥʷ ʚ ʦʜʥʦʤʫ ʟ ʮʠʣʽʥʜʨʽʚ (ʛʝʥʝʨʘʮʽʷ ʫ 

ʩʭʝʤʽ ʬʦʨʤʫʚʘʥʥʷ ʽʤʧʫʣʴʩʽʚ). 

ɿ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʨʝʨʚʥʦʾ ʨʦʙʦʪʠ ɻʄʂ ʫ ʨʘʟʽ ʧʨʠ-

ʧʠʥʝʥʥʷ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʚʽʜ ʦʩʥʦʚʥʦʛʦ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ ʥʘ ʛʘ-

ʟʦʚʽʡ ʢʦʤʧʨʝʩʦʨʥʽʡ ʩʪʘʥʮʽʾ ʧʦʚʠʥʥʽ ʧʝʨʝʜʙʘʯʘʪʠʩʷ ʘʛʨʝʛʘʪʠ 

ʘʚʘʨʽʡʥʦʛʦ ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ. ʎʽ ʘʛʨʝʛʘʪʠ ʧʦʚʠʥʥʽ ʧʨʘʮʶʚʘʪʠ ʥʘ 

ʛʘʟʦʚʦʤʫ ʘʙʦ ʜʠʟʝʣʴʥʦʤʫ ʧʘʣʴʥʦʤʫ. 

ʂʨʽʤ ʪʦʛʦ, ʝʣʝʢʪʨʦʧʦʩʪʘʯʘʥʥʷ ʛʘʟʦʚʦʾ ʢʦʤʧʨʝʩʦʨʥʦʾ ʩʪʘʥʮʽʾ 

ʧʦʚʠʥʥʦ ʧʝʨʝʜʙʘʯʘʪʠʩʷ ʚʽʜ ʜʚʦʭ ʥʝʟʘʣʝʞʥʠʭ ʜʞʝʨʝʣ ʞʠʚʣʝʥʥʷ 

ʧʝʨʰʦʾ ʢʘʪʝʛʦʨʽʾ. 
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3. ʅʘʢʘʟ ʄʽʥʽʩʪʝʨʩʪʚʘ ʧʨʘʮʽ ʽ ʩʦʮʽʘʣʴʥʦʾ ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ 

ʚʽʜ 05.06.2001 ˉ 252 ñʇʨʘʚʠʣʘ ʙʝʟʧʝʯʥʦʾ ʨʦʙʦʪʠ ʟ ʽʥʩʪʨʫʤʝʥʪʦʤ 

ʪʘ ʧʨʠʩʪʨʦʷʤʠò. 
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ʚʽʜ 21.06.2001 ˉ 272 ñʇʨʘʚʠʣʘ ʙʫʜʦʚʠ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ. ɽʣʝʢ-

ʪʨʦʦʙʣʘʜʥʘʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ ʫʩʪʘʥʦʚʦʢò (ɼʅɸʆʇ 0.00-1.32-01). 

5. ʅʘʢʘʟ ʄʽʥʽʩʪʝʨʩʪʚʘ ʧʘʣʠʚʘ ʪʘ ʝʥʝʨʛʝʪʠʢʠ ʋʢʨʘʾʥʠ ʚʽʜ 

25.07.2006 ˉ 258 ñʇʨʘʚʠʣʘ ʪʝʭʥʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʣʝʢʪʨʦʫʩʪʘ-

ʥʦʚʦʢ ʩʧʦʞʠʚʘʯʽʚò (ʽʟ ʟʤʽʥʘʤʠ). 

 

 

 

ʋɼʂ 614.8 

 

ʑʆɼʆ ʇʀʊɸʅʅʗ ɸʂʊʋɸʃʔʅʆʉʊɯ ɸʅɸʃɯɿʋ  

ʇʆɾɽɾʆɺʀɹʋʍʆʅɽɹɽɿʇɽʂʀ ʌɸʂɽʃʔʅʀʍ ʉʀʉʊɽʄ 

ɺʀʈʆɹʅʀʏʀʍ ʆɹôɭʂʊɯɺ 
 

ʉ.ɯ. ɿʽʤʽʥ, ʘʜôʶʥʢʪ ʘʜôʶʥʢʪʫʨʠ, ʂ.ɸ. ɸʬʘʥʘʩʝʥʢʦ, ʢʘʥʜ. ʪʝʭʥ. 

ʥʘʫʢ, ʩʪʘʨʰʠʡ ʚʠʢʣʘʜʘʯ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʋʢʨʘʾʥʠ 

 

ʊʨʘʛʽʯʥʠʡ ʜʦʩʚʽʜ ʘʚʘʨʽʡ, ʘ ʪʘʢʦʞ ʯʠʩʣʝʥʥʽ ʽʥʮʠʜʝʥʪʠ ʚ ʨʦ-

ʙʦʪ̔ ʬʘʢʝʣʴʥʠʭ ʩʠʩʪʝʤ (ʟʦʢʨʝʤʘ, ʟʫʧʠʥʢʠ ʚʝʣʠʢʦʪʦʥʥʘʞʥʠʭ ʘʛʨʝ-

ʛʘʪʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʘʤʽʘʢʫ ʯʝʨʝʟ ʟʛʘʩʘʥʥʷ ʧʦʣʫʤôʷ) ʧʦʢʘʟʘʣʠ, ʱʦ 

ʜʘʥʽ ʩʠʩʪʝʤʠ ʥʝ ʪʽʣʴʢʠ ʥʝʜʦʩʢʦʥʘʣʽ, ʘʣʝ ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʜʞʝʨʝʣʦʤ 

ʘʚʘʨʽʡ [1, 2]. 

ʌʘʢʝʣʴʥʽ ʩʠʩʪʝʤʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʽʜʚʠʱʝʥʠʤ ʩʪʫʧʝʥʝʤ 

ʥʝʙʝʟʧʝʢʠ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤ ʪʝʭʥʦʣʦʛʽʯʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ. 

ʄʘʢʩʠʤʘʣʴʥʘ ʥʝʙʝʟʧʝʢʘ ʚʠʙʫʭʫ ʚʠʥʠʢʘʻ ʚ ʨʘʟʽ ʫʪʚʦʨʝʥʥʷ ʚ ʬʘ-

ʢʝʣʴʥʠʭ ʩʠʩʪʝʤʘʭ ʩʫʤʽʰʽ ʛʦʨʶʯʦʛʦ ʛʘʟʫ ʽ ʧʦʚʽʪʨʷ. ʗʢʱʦ ʜʦ ʪʘʢʦʾ 

ʩʫʤʽʰʽ ʜʦʜʘʪʠ ʽʥʝʨʪʥʠʡ ʛʘʟ, ʪʦ ʧʨʠ ʧʝʚʥʦʤʫ ʡʦʛʦ ʚʤʽʩʪʽ ʩʫʤʽʰ 

ʩʪʘʻ ʥʝʛʦʨʶʯʦʶ. ʂʽʣʴʢʽʩʪʴ ʽʥʝʨʪʥʦʛʦ ʛʘʟʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʡʦʛʦ ʚʠ-

ʜʦʤ ʽ ʩʢʣʘʜʦʤ ʛʦʨʶʯʦʛʦ ʛʘʟʫ ʽ ʩʢʣʘʜʘʻ 50-75%. 
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ʋʪʚʦʨʝʥʥʷ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʠʭ ʩʫʤʽʰʝʡ ʚ ʬʘʢʝʣʴʥʠʭ ʩʠʩʪʝ-

ʤʘʭ ʧʦʚôʷʟʘʥʦ ʚ ʦʩʥʦʚʥʦʤʫ ʟ ʧʦʧʘʜʘʥʥʷʤ ʚ ʥʠʭ ʢʠʩʥʶ ʧʦʚʽʪʨʷ. 

ʅʝʙʝʟʧʝʢʘ ʧʨʦʥʠʢʥʝʥʥʷ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʚ ʬʘʢʝʣʴʥʽ ʩʠ-

ʩʪʝʤʠ ʚʠʥʠʢʘʻ, ʥʘʩʘʤʧʝʨʝʜ, ʧʨʠ ʩʠʣʴʥʦʤʫ ʚʽʪʨʽ, ʥʠʟʴʢʽʡ ʰʚʠʜ-

ʢʦʩʪʽ ʧʦʪʦʢʫ ʩʢʠʜʥʦʛʦ ʛʘʟʫ ʽ ʩʢʠʜʘʥʥʽ ʛʘʟʽʚ ʟ ʚʽʜʥʦʩʥʦʶ ʛʫʩʪʠʥʦʶ 

ʧʦ ʧʦʚʽʪʨʶ ʤʝʥʰʝ 1 ʘʙʦ ʥʘʛʨʽʪʠʭ ʛʘʟʽʚ. 

ʇʦʚʽʪʨʷ ʚ ʬʘʢʝʣʴʥʫ ʩʠʩʪʝʤʫ ʤʦʞʝ ʧʦʪʨʘʧʠʪʠ ʚ ʦʩʥʦʚʥʦʤʫ 

ʯʝʨʝʟ ʟʨʽʟ ʬʘʢʝʣʴʥʦʾ ʪʨʫʙʠ ʘʙʦ ʯʝʨʝʟ ʥʝʱʽʣʴʥʦʩʪʽ ʫ ʨʘʟʽ ʧʦʨʫ-

ʰʝʥʥʷ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ. ɺ ʦʩʪʘʥʥʴʦʤʫ ʚʠʧʘʜʢʫ ʧʽʜʩʤ-

ʦʢʪʫʚʘʥʥʷ ʧʦʚʽʪʨʷ ʚ ʩʠʩʪʝʤʫ ʦʙʫʤʦʚʣʝʥʠʡ ʨʦʟʨʽʜʞʝʥʥʷʤ ʚ ʬʘ-

ʢʝʣʴʥʦʾ ʪʨʫʙʽ. 

ʑʝ ʦʜʥʠʤ ʬʘʢʪʦʨʦʤ, ʱʦ ʦʙʫʤʦʚʣʶʻ ʧʽʜʚʠʱʝʥʫ ʥʝʙʝʟʧʝʢʫ ʬʘ-

ʢʝʣʴʥʠʭ ʩʠʩʪʝʤ, ʻ ʧʦʩʪʽʡʥʦ ʧʘʣʘʶʯʠʡ ʩʤʦʣʦʩʢʠʧ (ʚʽʜʢʨʠʪʠʡ ʚʦʛʦʥʴ). 

ʅʘʨʘʟʽ, ʮʝ ʥʝ ʚʩʽ ʧʨʠʯʠʥʠ ʚʠʥʠʢʥʝʥʥʷ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʥʘ 

ʬʘʢʝʣʴʥʠʭ ʩʠʩʪʝʤʘʭ. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʟʥʠʮʽ ʚ ʧʨʠʟʥʘʯʝʥʥʽ, ʢʦʥ-

ʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʷʭ, ʚʠʜʽ ʪʘ ʩʢʣʘʜʽ ʩʢʠʜʥʠʭ ʛʘʟʽʚ ʬʘʢʝʣʴ-

ʥʠʭ ʩʠʩʪʝʤ, ʧʨʠʯʠʥʠ ʪʘ ʫʤʦʚʠ ʚʠʥʠʢʥʝʥʥʷ ʘʚʘʨʽʡ ʤʦʞʫʪʴ ʤʘʪʠ 

ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ. 

ʌʘʢʝʣʴʥʽ ʩʠʩʪʝʤʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʙʝʟʧʝʯʥʦʛʦ ʩʧʘʣʶʚʘʥʥʷ 

ʩʢʠʜʥʠʭ ʛʘʟʽʚ. 

ʉʢʠʜʥʽ ʛʦʨʶʯʽ ʛʘʟʠ ʧʦʜʽʣʷʶʪʴʩʷ: 

ï ʧʦʩʪʽʡʥʽ; 

ï ʧʝʨʽʦʜʠʯʥʽ; 

ï ʘʚʘʨʽʡʥʽ. 

ʉʢʠʜʘʶʪʴʩʷ ʛʘʟʠ ʤʘʶʪʴ ʥʘʩʪʫʧʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʱʦ ʤʘʶʪʴ 

ʚʧʣʠʚ ʥʘ ʢʦʥʩʪʨʫʢʮʽʶ ʪʘ ʨʝʞʠʤ ʨʦʙʦʪʠ ʬʘʢʝʣʴʥʠʭ ʩʠʩʪʝʤ: 

ï ʪʝʤʧʝʨʘʪʫʨʘ; 

ï ʤʦʣʝʢʫʣʷʨʥʘ ʤʘʩʘ; 

ï ʚʤʽʩʪ ʚʦʜʠ; 

ï ʪʠʩʢ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʝʦʙʭʽʜʥʠʤ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʪʘ 

ʚʠʜʽʚ ʩʢʠʜʥʠʭ ʛʘʟʽʚ, ʤʦʞʣʠʚʦ ʧʨʦʚʝʩʪʠ ʢʣʘʩʠʬʽʢʘʮʽʶ ʬʘʢʝʣʴʥʠʭ 

ʩʠʩʪʝʤ ʟʘ ʨʽʟʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ [3]. 
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ɿʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʌʉ ʤʦʞʫʪʴ ʙʫʪʠ: 

ï ʟʘʛʘʣʴʥʽ; 

ï ʦʢʨʝʤʽ; 

ï ʩʧʝʮʽʘʣʴʥʽ. 

ɿʘʛʘʣʴʥʽ ʌʉ ʝʢʩʧʣʫʘʪʫʶʪʴ ʥʘ ʦʙôʻʢʪʘʭ ʚʠʨʦʙʥʠʮʪʚʘ, ʜʝ ʻ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʜʽʡʩʥʝʥʥʷ ʩʢʠʜʽʚ ʛʦʨʶʯʠʭ ʛʘʟʽʚ ʟ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʫʩʪʘʥʦʚʦʢ ʜʘʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʌʉ ʧʦ ʨʦʙʦʯʦʤʫ ʪʠʩʢʫ ʚ ʜʞʝʨʝʣʽ: 

ï ʥʠʟʴʢʦʛʦ ʪʠʩʢʫ ï ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʫʩʪʘʥʦʚʦʢ, ʱʦ 

ʧʨʘʮʶʶʪʴ ʧʽʜ ʪʠʩʢʦʤ ʜʦ 0,2 ʄʇʘ; 

ï ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ ï ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʫʩʪʘʥʦʚʦʢ, ʱʦ 

ʧʨʘʮʶʶʪʴ ʧʽʜ ʪʠʩʢʦʤ ʚʠʱʝ 0,2 ʄʇʘ; 

ï ʣʦʢʘʣʴʥʽ ʘʚʘʨʽʡʥʽ ï ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʫʩʪʘʥʦʚʦʢ, ʱʦ 

ʧʨʘʮʶʶʪʴ ʧʽʜ ʥʠʟʴʢʠʤ ʪʠʩʢʦʤ, ʱʦ ʚʠʢʣʶʯʘʻ ʧʨʠʡʦʤ ʛʘʟʽʚ ʚ ʛʘʟ-

ʛʦʣʴʜʝʨ, ʘ ʪʘʢʦʞ ʜʣʷ ʩʧʘʣʶʚʘʥʥʷ ʩʢʠʜʥʠʭ ʛʘʟʽʚ, ʱʦ ʤʽʩʪʷʪʴ ʘʛʨʝ-

ʩʠʚʥʽ ʛʘʟʠ. 

ɿʘ ʩʚʦʻʶ ʢʦʥʩʪʨʫʢʮʽʻʶ ʌʋ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ: 

ï ʛʦʨʠʟʦʥʪʘʣʴʥʽ; 

ï ʚʝʨʪʠʢʘʣʴʥʽ (ʚʠʩʦʪʥʽ); 

ï ʟʘʢʨʠʪʽ (ʥʘʟʝʤʥʽ); 

ï ʩʧʨʦʱʝʥʽ. 

ʉʧʨʦʱʝʥʽ ʌʋ ʝʢʩʧʣʫʘʪʫʶʪʴ ʧʽʜ ʯʘʩ ʨʦʙʽʪ ʧʦ ʨʝʤʦʥʪʫ, ʙʝʟ 

ʟʫʧʠʥʢʠ ʧʨʦʮʝʩʫ ʩʢʠʜʘʥʥʷ ʛʘʟʽʚ. ɼʘʥʠʡ ʤʝʪʦʜ ʟʘʩʪʦʩʦʚʫʶʪʴ, 

ʪʽʣʴʢʠ ʷʢʱʦ ʟʙʝʨʽʛʘʻʪʴʩʷ ʙʝʟʧʝʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ ʩʢʠʜʽʚ ʛʘʟʽʚ. 

ʇʦ ʦʙʣʘʩʪʽ ʫʩʪʘʥʦʚʢʠ ʧʘʣʴʥʠʢʽʚ, ʌʋ ʧʦʜʽʣʷʶʪʴ: 

ï ʚʠʩʦʪʥʽ; 

ï ʥʘʟʝʤʥʽ. 

ɺʠʩʦʪʥʽ: 

ï ʩʝʨʝʜʥʽ, ʚʠʩʦʪʘ ʚʽʜ 4 ʜʦ 25 ʤ; 

ï ʚʠʩʦʢʽ, ʚʠʩʦʪʘ ʚʽʜ 25 ʤ. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚʽʜʢʨʠʪʠʭ ʬʘʢʝʣʴʥʠʭ ʩʠʩʪʝʤ ʤʦʞʣʠʚʝ ʟʘ-

ʩʪʦʩʫʚʘʥʥʷ ʥʘʩʪʫʧʥʠʭ ʪʠʧʽʚ ʩʪʚʦʣʽʚ:  

ï ʱʦʛʣʦʚʽ; 

ï ʩʘʤʦʥʝʩʫʯʽ; 

ï ʟ ʧʘʨʥʠʤʠ ʩʪʚʦʣʘʤʠ; 
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ï ʥʘ ʨʦʟʪʷʞʢʘʭ. 

ɿʘ ʯʘʩʦʤ ʜʽʾ ʨʦʟʨʽʟʥʷʶʪʴ: 

ï ʧʦʩʪʽʡʥʽ; 

ï ʧʝʨʽʦʜʠʯʥʽ (ʦʢʨʝʤʽ ʧʝʨʽʦʜʠ ʤʦʞʫʪʴ ʪʨʠʚʘʪʠ ʢʽʣʴʢʘ ʜʽʙ). 

ʅʘ ʩʫʯʘʩʥʦʤʫ ʝʪʘʧʽ ʚ ʋʢʨʘʾʥʽ ʽʩʥʫʶʪʴ ʟʘʛʘʣʴʥʽ ʚʠʤʦʛʠ ʧʦ-

ʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʟʘ ʜʽʶʯʠʤ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ [4]. ʊʘʢ, ʥʘ ʦʩʥʦʚʽ ʜʽʶ-

ʯʦʛʦ ʥʦʨʤʘʪʠʚʥʦʛʦ ʜʦʢʫʤʝʥʪʫ ʚ ʨʦʙʦʪʽ [5] ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʜʦ-

ʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʨʦʟʨʘʭʫʥʢʫ ʧʘʨʘʤʝʪʨʽʚ ʪʝʧʣʦʚʦʛʦ ʚʠ-

ʧʨʦʤʽʥʶʚʘʥʥʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʬʘʢʝʣʴʥʦʾ ʩʠʩʪʝʤʠ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʾʾ ʛʝʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʘʥʘʣʽʟ ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ ʜʘʥʠʭ, ʘ ʩʘʤʝ ʨʽʟʥʦ-

ʤʘʥʽʪʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʡ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʨʽʰʝʥʴ ʧʽʜ ʯʘʩ ʧʨʦʝʢʪʫʚʘʥʥʷ 

ʬʘʢʝʣʴʥʠʭ ʩʠʩʪʝʤ ʨʽʟʥʦʛʦ ʪʠʧʫ, ʚʠʤʘʛʘʻ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʦʮʽʥʢʠ ʾʭ ʙʝʟʧʝʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʊʦʙʪʦ, ʟʘʜʘʯʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦ-

ʞʝʞʦʚʠʙʫʭʦʥʝʙʝʟʧʝʢʠ ʬʘʢʝʣʴʥʠʭ ʩʠʩʪʝʤ ʻ ʘʢʪʫʘʣʴʥʦʶ. 
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4. ɺɹʅ ɺ.1.1-00013741-001:2008 çʌʘʢʝʣʴʥʽ ʩʠʩʪʝʤʠ. ʇʨʦ-

ʤʠʩʣʦʚʘ ʙʝʟʧʝʢʘ. ʆʩʥʦʚʥʽ ʚʠʤʦʛʠè. 

5. ʄʠʭʘʡʣʶʢ, ʆ. ʇ. ɼʦʩʣʽʜʞʝʥʥʷ ʱʦʜʦ ʙʝʟʧʝʯʥʦʛʦ ʨʦʟʪʘʰʫ-

ʚʘʥʥʷ ʬʘʢʝʣʴʥʠʭ ʩʠʩʪʝʤ ʙʽʦʛʘʟʦʚʦʾ ʫʩʪʘʥʦʚʢʠ / ʆ.ʇ. ʄʠʭʘʡʣʶʢ, 

ʂ.ɸ. ɸʬʘʥʘʩʝʥʢʦ, ʆ.ɺ. ʉʘʚʯʝʥʢʦ, ʉ.ɯ. ɿʽʤʽʥ, ɭ.ʉ. ʉʪʘʪʽʚʢʘ // ʇʨʦ-

ʙʣʝʤʠ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ. ï 2020. ï ɺʳʧ. 47. ï ʉ. 81-85. 
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ʋɼʂ 614.841.332 

 

ʆʎɯʅʖɺɸʅʅʗ ɺʆɻʅɽɿɸʍʀʉʅʆɰ ɿɼɸʊʅʆʉʊɯ  

ʈɽɸʂʊʀɺʅʀʍ ʇʆʂʈʀʊʊɯɺ ʉʊɸʃɽɺʀʍ ʂʆʅʉʊʈʋʂʎɯʁ 

 

ɸ.ɯ. ʂʦʚʘʣʴʦʚ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʩ.ʥ.ʩ., ʖ.ɸ. ʆʪʨʦʰ, ʜ.ʪ.ʥ., 

ʜʦʮ., ʅʋʎɿ ʋʢʨʘʾʥʠ, ʏɯʇɹ ʽʤ. ɻʝʨʦʾʚ ʏʦʨʥʦʙʠʣʷ ʅʋʎɿ ʋʢʨʘʾʥʠ, 

ʖ.ʄ. ʄʘʣʽʛʦʥʦʚʘ, ʉ.ʄ. ʄʘʛʜʽʡ, ɼʉʅʉ ʋʢʨʘʾʥʠ 

 

ʇʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟ ʚʠʟʥʘʯʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʥʝʦʙʽʛʨʽʚʥʽʡ ʧʦʚʝʨʭʥʽ ʩʪʘʣʝʚʠʭ ʧʣʘʩʪʠʥ ʟ 

ʤʽʥʽʤʘʣʴʥʠʤ ʪʘ ʤʘʢʩʠʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤʠ ʪʦʚʱʠʥʠ ʜʦʩʣʽʜʞʫʚʘ-

ʥʦʛʦ ʚʦʛʥʝʟʘʭʠʩʥʦʛʦ ʧʦʢʨʠʪʪʷ ʚ ʫʤʦʚʘʭ ʾʭ ʚʠʧʨʦʙʫʚʘʥʴ ʟʘ ʩʪʘʥ-

ʜʘʨʪʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʧʦʞʝʞʽ. 

ʇʨʦʘʥʘʣʽʟʦʚʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ 

ʪʝʤʧʝʨʘʪʫʨʠ ʟ ʥʝʦʙʽʛʨʽʚʥʦʾ ʧʦʚʝʨʭʥʽ ʩʪʘʣʝʚʠʭ ʧʣʘʩʪʠʥ ʟ ʚʦʛʥʝʟʘ-

ʭʠʩʥʠʤ ʧʦʢʨʠʪʪʷʤ ʚ ʫʤʦʚʘʭ ʚʦʛʥʝʚʦʛʦ ʚʧʣʠʚʫ ʟʘ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʧʦʞʝʞʽ (ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʧʝʯʽ, ʪʝʤʧʝʨʘʪʫʨʘ 

ʫ ʚʠʟʥʘʯʝʥʠʭ ʤʽʩʮʷʭ ʥʘ ʧʦʚʝʨʭʥʽ ʩʪʘʣʝʚʠʭ ʧʣʘʩʪʠʥ, ʧʦʚʝʜʽʥʢʘ ʜʦ-

ʩʣʽʜʞʫʚʘʥʦʛʦ ʚʦʛʥʝʟʘʭʠʩʥʦʛʦ ʧʦʢʨʠʪʪʷ).  

ɼʦʩʣʽʜʞʝʥʦ ʚʧʣʠʚ ʢʦʝʬʽʮʽʻʥʪʫ ʪʝʧʣʦʚʽʜʜʘʯʽ ʢʦʥʚʝʢʮʽʻʶ ʪʘ 

ʪʝʧʣʦʚʦʶ ʨʘʜʽʘʮʽʻʶ ʥʘ ʥʝʦʙʽʛʨʽʚʥʽʡ ʧʦʚʝʨʭʥʽ ʩʪʘʣʝʚʦʾ ʧʣʘʩʪʠʥʠ ʟ 

ʚʦʛʥʝʟʘʭʠʩʥʠʤ ʧʦʢʨʠʪʪʷʤ ʥʘ ʪʦʯʥʽʩʪʴ ʤʦʜʝʣʶʚʘʥʥʷ ʪʝʧʣʦʚʠʭ 

ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʠ ʚʦʛʥʝʚʦʤʫ ʚʧʣʠʚʦʚʽ ʟʘ ʩʪʘʥʜʘʨʪ-

ʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʨʝʞʠʤʫ ʧʦʞʝʞʽ.  

ʇʦʙʫʜʦʚʘʥʦ ʨʦʟʨʘʭʫʥʢʦʚʫ ʩʢʽʥʯʝʥʦ-ʝʣʝʤʝʥʪʥʫ ʤʦʜʝʣʴ ʩʠ-

ʩʪʝʤʠ çʩʪʘʣʝʚʘ ʧʣʘʩʪʠʥʘ-ʚʦʛʥʝʟʘʭʠʩʥʝ ʧʦʢʨʠʪʪʷè ʜʣʷ ʤʦʜʝʣʶ-

ʚʘʥʥʷ ʥʝʩʪʘʮʽʦʥʘʨʥʦʛʦ ʧʨʦʛʨʽʚʫ ʪʘʢʦʾ ʩʠʩʪʝʤʠ ʚ ʧʨʦʛʨʘʤʥʦʤʫ 

ʢʦʤʧʣʝʢʩʽ ANSYS.  

ʇʨʦʚʝʜʝʥʦ ʤʦʜʝʣʶʚʘʥʥʷ ʥʝʩʪʘʮʽʦʥʘʨʥʦʛʦ ʧʨʦʛʨʽʚʫ ʩʠʩʪʝʤʠ 

çʩʪʘʣʝʚʘ ʧʣʘʩʪʠʥʘ - ʚʦʛʥʝʟʘʭʠʩʥʝ ʧʦʢʨʠʪʪʷè ʟ ʦʜʥʘʢʦʚʦʶ ʪʦʚʱʠ-

ʥʦʶ (5 ʤʤ) ʪʘ ʨʽʟʥʠʭ ʪʦʚʱʠʥʘʭ ʚʦʛʥʝʟʘʭʠʩʥʦʛʦ ʧʦʢʨʠʪʪʷ (0,248 

ʤʤ ʪʘ 1,288 ʤʤ) ʧʨʠ ʩʪʘʥʜʘʨʪʥʦʤʫ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʦʚʽ ʧʦ-

ʞʝʞʽ ʚ ʧʨʦʛʨʘʤʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ANSYS.  



ɸʂʊʋɸʃʔʅɯ ʇʈʆɹʃɽʄʀ ʇʆɾɽɾʅʆɰ ɹɽɿʇɽʂʀ ʊɸ 

ɿɸʇʆɹɯɻɸʅʅʗ ʅɸɼɿɺʀʏɸʁʅʀʄ ʉʀʊʋɸʎɯʗʄ ɺ ʋʄʆɺɸʍ ʉʔʆɻʆɼɽʅʅʗ 

 

 

 

54 

ʇʨʦʚʝʜʝʥʦ ʧʦʨʽʚʥʷʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʜʘʥʠʭ 

(ʪʝʤʧʝʨʘʪʫʨʘ ʟ ʥʝʦʙʽʛʨʽʚʥʦʾ ʧʦʚʝʨʭʥʽ ʩʪʘʣʝʚʦʾ ʧʣʘʩʪʠʥʠ ʟ ʚʦʛʥʝʟʘ-

ʭʠʩʥʠʤ ʧʦʢʨʠʪʪʷʤ) ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦ-

ʩʣʽʜʞʝʥʥʷ ʧʨʦʛʨʽʚʫ ʪʘʢʠʭ ʧʣʘʩʪʠʥ ʧʨʠ ʾʭ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʫ ʚʦ-

ʛʥʝʚʽʡ ʧʝʯʽ ʧʨʠ ʩʪʘʥʜʘʨʪʥʦʤʫ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʨʝʞʠʤʦʚʽ ʧʦʞʝʞʽ. 

ɿʨʦʙʣʝʥʦ ʚʠʩʥʦʚʦʢ ʧʨʦ ʘʜʝʢʚʘʪʥʽʩʪʴ ʧʦʙʫʜʦʚʘʥʦʾ ʩʢʽʥʯʝʥʦ-ʝʣʝ-

ʤʝʥʪʥʦʾ ʤʦʜʝʣʽ ʚ ʧʨʦʛʨʘʤʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ANSYS ʜʣʷ ʩʠʩʪʝʤʠ 

çʩʪʘʣʝʚʘ ʧʣʘʩʪʠʥʘ-ʚʦʛʥʝʟʘʭʠʩʥʝ ʧʦʢʨʠʪʪʷè ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʥʝ-

ʩʪʘʮʽʦʥʘʨʥʦʛʦ ʧʨʦʛʨʽʚʫ ʪʘʢʦʾ ʩʠʩʪʝʤʠ. 

 

ʃɯʊɽʈɸʊʋʈɸ 

1. Kovalov, A., Otrosh, Y, Vedula, S., Danilin, ʆ., Kovalevska, 

ʊ. (2019). Parameters of fire-retardant coatings of steel constructions 

under the influence of climatic factors. Naukovyi Visnyk 

Natsionalnoho Hirnychoho Universytetu, 3, 46ï53. 

2. Kovalov, A., Slovinskyi, V., Udianskyi, M., Ponomarenko, I., 

Anszczak, M. (2020) Research of fireproof capability of coating for 

metal constructions using calculation-experimental method. Materials 

Science Forum, 2020, 1006 MSF, 3-10. 

 

 

 

https://www.scopus.com/authid/detail.uri?authorId=57204395457
https://www.scopus.com/authid/detail.uri?authorId=57218792010
https://www.scopus.com/authid/detail.uri?authorId=57218791623
https://www.scopus.com/authid/detail.uri?authorId=57214222866
https://www.scopus.com/authid/detail.uri?authorId=57218795121


ʈʝʛʽʦʥʘʣʴʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 
 

 

 

55 

ʋɼʂ 614.8 

 

ʆʉʆɹʃʀɺʆʉʊɯ ɺʀɿʅɸʏɽʅʅʗ ʂɸʊɽɻʆʈɯɰ ʇʈʀʄɯʑɽʅʔ 

ɸʂʋʄʋʃʗʊʆʈʅʀʍ ɹɸʊɸʈɽʁ ɿɸ ɺʀɹʋʍʆʇʆɾɽɾʅʆʖ 

ʊɸ ʇʆɾɽɾʅʆʖ ʅɽɹɽɿʇɽʂʆʖ 

 

ʆ.ʇ. ʄʠʭʘʡʣʶʢ, ʢʘʥʜ. ʭʽʤ. ʥʘʫʢ, ʜʦʮʝʥʪ,  

ɸ.ɺ. ʈʦʤʽʥ, ʜ-ʨ. ʥʘʫʢ ʟ ʜʝʨʞ. ʫʧʨ., ʧʨʦʬʝʩʦʨ 

 ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʋʢʨʘʾʥʠ 

 

ɿʛʽʜʥʦ ʚʠʤʦʛ ɼʉʊʋ ɹ.ɺ.1.1-36:2016 ʧʨʠʤʽʱʝʥʥʷ, ʙʫʜʠʥʢʠ 

ʪʘ ʟʦʚʥʽʰʥʽ ʫʩʪʘʥʦʚʢʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʢʘʪʝʛʦʨʽʾ ʟ ʤʝʪʦʶ ʚʩʪʘʥʦʚ-

ʣʝʥʥʷ ʥʦʨʤʘʪʠʚʥʠʭ ʚʠʤʦʛ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʙʫʭʦʧʦʞʝʞʥʦʾ ʪʘ 

ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʚʢʘʟʘʥʠʭ ʦʙôʻʢʪʽʚ ʚʽʜʥʦʩʥʦ ʧʣʘʥʫʚʘʥʥʷ, ʟʘʙʫ-

ʜʦʚʠ, ʧʦʚʝʨʭʦʚʦʩʪʽ, ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʨʽʰʝʥʴ ʪʘ ʽʥʞʝʥʝʨʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʟʨʦʩʪʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʙʽʣʴʰ ʪʦʯʥʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ ʢʘʪʝʛʦʨʽʾ, ʦʩʢʽʣʴʢʠ ʧʨʠ ʟʘʥʠʞʝʥʥʽ ʢʘʪʝʛʦʨʽʾ ʧʨʠʟʥʘ-

ʯʝʥʽ ʟʘʭʠʩʥʽ ʟʘʭʦʜʠ ʙʫʜʫʪʴ ʥʝʜʦʩʪʘʪʥʽʤʠ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʘʙʦ/ʪʘ 

ʦʙʤʝʞʝʥʥʷ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞʽ, ʘ ʧʨʠ ʟʘʚʠʱʝʥʥʽ ï ʟʙʠʪʢʦʚʽ.  

ɺʠʟʥʘʯʝʥʥʷ ʢʘʪʝʛʦʨʽʾ ʧʨʠʤʽʱʝʥʴ, ʙʫʜʠʥʢʽʚ ʽ ʟʦʚʥʽʰʥʽʭ ʫʩʪʘ-

ʥʦʚʦʢ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʚʝʣʠʯʠʥʦʶ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʥʘʜʣʠʰʢʦʚʦʛʦ 

ʪʠʩʢʫ ʚʠʙʫʭʫ, ʷʢʘ ʟʘʣʝʞʠʪʴ ʥʝ ʪʽʣʴʢʠ ʚʽʜ ʧʦʞʝʞʦʚʠʙʫʭʦʥʝʙʝʟʧʝʯ-

ʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʛʦʨʶʯʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʾʾ ʢʽʣʴʢʦʩʪʽ, ʘʣʝ ʽ ʚʽʜ ʦʩʦʙ-

ʣʠʚʦʩʪʝʡ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʚʠʨʦʙʥʠʯʠʭ 

ʧʨʠʤʽʱʝʥʥʷʭ ʪʘ ʙʫʜʽʚʣʷʭ [1]. ʇʨʠ ʮʴʦʤʫ ʥʝ ʚʨʘʭʫʚʘʥʥʷ ʩʧʝʮʠ-

ʬʽʯʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʮʝʩʽʚ ʤʦʞʝ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʜʦ-

ʩʪʦʚʽʨʥʝ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʛʦʨʶʯʦʾ ʨʝʯʦʚʠʥʠ, ʱʦ ʙʫʜʝ ʧʨʠʡ-

ʤʘʪʠ ʫʯʘʩʪʴ ʫ ʚʠʙʫʭʫ, ʘ, ʦʪʞʝ ʽ ʥʘ ʟʥʘʯʝʥʥʷ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ 

ʚʠʙʫʭʫ. ʉʝʨʝʜ ʪʘʢʠʭ ʚʠʨʦʙʥʠʯʠʭ ʧʨʠʤʽʱʝʥʴ ʩʣʽʜ ʚʠʜʽʣʠʪʠ 

ʧʨʠʤʽʱʝʥʥʷ ʘʢʫʤʫʣʷʪʦʨʥʠʭ ʙʘʪʘʨʝʡ (ɸɹ).  

ɿʛʽʜʥʦ ʚʠʤʦʛ [1] ʧʨʠʤʽʱʝʥʥʷ ɸɹ ʤʦʞʝ ʚʽʜʥʦʩʠʪʠʩʷ ʜʦ ʚʠʙʫ-

ʭʦʥʝʙʝʟʧʝʯʥʦʾ ʢʘʪʝʛʦʨʽʾ ɸ ʘʙʦ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʦʾ ʢʘʪʝʛʦʨʽʾ ɺ ʫ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʝʣʠʯʠʥʠ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʚʠʙʫʭʫ ʚʦʜʥʝʚʦ-ʧʦ-

ʚʽʪʨʷʥʦʾ ʩʫʤʽʰʽ, ʷʢʘ, ʫ ʩʚʦʶ ʯʝʨʛʫ, ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʚʦʜʥʶ, 

ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʽ ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʫ ʚʠʙʫʭʫ. ɺʦʜʥʦʯʘʩ ʟʛʽʜʥʦ ʚʠʤʦʛ 
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[2] ʧʝʨʝʥʦʩʥʽ ʚʝʥʪʠʣʴʦʚʘʥʽ ʘʢʫʤʫʣʷʪʦʨʠ, ʟʘʨʷʜʢʘ ʷʢʠʭ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʽʜ ʥʘʧʨʫʛʦʶ ʥʝ ʚʠʱʝ 2,3 ɺ ʥʘ ʝʣʝʤʝʥʪ, ʤʦʞʫʪʴ 

ʚʩʪʘʥʦʚʣʶʚʘʪʠʩʷ ʫ ʟʘʛʘʣʴʥʦʤʫ ʚʠʨʦʙʥʠʯʦʤʫ ʚʠʙʫʭʦ- ʪʘ ʧʦʞʝʞʦ-

ʙʝʟʧʝʯʥʦʤʫ ʧʨʠʤʽʱʝʥʥʽ ʙʝʟ ʚʠʜʘʣʝʥʥʷ ʧʦʚʽʪʨʷ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʢʣʘʩ ʧʨʠʤʽʱʝʥʥʷ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʚʠʙʫʭʦ- ʧʦʞʝʞʦʥʝʙʝʟʧʝʢʠ ʥʝ 

ʟʤʽʥʶʻʪʴʩʷ. ɸʣʝ ʧʨʠ ʮʴʦʤʫ ʥʽʯʦʛʦ ʥʝ ʛʦʚʦʨʠʪʴʩʷ ʧʨʦ ʫʤʦʚʠ ʟʘ-

ʨʷʜʢʠ ʘʢʫʤʫʣʷʪʦʨʽʚ, ʱʦ ʥʝ ʦʙʩʣʫʛʦʚʫʶʪʴʩʷ.  

ʂʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʚʠʜʽʣʝʥʥʷ ʚʦʜʥʶ ʟ ʘʢʫʤʫʣʷʪʦʨʘ, ʱʦ ʚʠʢʦ-

ʨʠʩʪʦʚʫʻʪʴʩʷ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʢʘʪʝʛʦʨʽʾ ʧʨʠʤʽʱʝʥʥʷ ɸɹ, ʙʘʟʫʻʪʴʩʷ 

ʥʘ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ [3], ʜʝ ʚ ʷʢʦʩʪʽ ʨʦ-

ʟʨʘʭʫʥʢʦʚʠʭ ʧʨʠʡʥʷʪʽ ʟʥʘʯʝʥʥʷ ʟʘʨʷʜʥʦʛʦ ʩʪʨʫʤʫ ʚ ʢʽʥʮʽ ʟʘʨʷʜʢʠ, 

ʢʦʣʠ ʟʥʘʯʥʘ ʡʦʛʦ ʯʘʩʪʠʥʘ ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʝʣʝʢʪʨʦʣʽʟ ʚʦʜʠ  

Ptʛ
ʛ

ʛ KnI
g

V ,

ʛ

ÖÖÖÖ= h
r

,                                    (1) 

ʜʝ Vʛ ï ʦʙôʻʤ ʚʦʜʥʶ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʟ ɸɹ ʧʽʜ ʯʘʩ ʾʾ ʟʘʨʷʜʢʠ, gʛ ï 

ʝʣʝʢʪʨʦʭʽʤʽʯʥʠʡ ʝʢʚʽʚʘʣʝʥʪ ʚʦʜʥʶ, ɟʛ ï ʛʫʩʪʠʥʘ ʚʦʜʥʶ, ɖʛ - 

ʢʦʝʬʽʮʽʻʥʪ ʚʠʪʨʘʪʠ ʟʘʨʷʜʥʦʛʦ ʩʪʨʫʤʫ ʥʘ ʛʘʟʦʚʠʜʽʣʝʥʥʷ, I - ʟʘʨʷʜ-

ʥʠʡ ʩʪʨʫʤ,  n - ʢʽʣʴʢʽʩʪʴ ʘʢʫʤʫʣʷʪʦʨʽʚ ʚ ʙʘʪʘʨʝʾ, Kt,P - ʢʦʝʬʽʮʽʻʥʪ, 

ʱʦ ʚʨʘʭʦʚʫʻ ʚʽʜʭʠʣʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʪʠʩʢʫ.  

ɺ [4] ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʚʠʙʫʭʫ ʷʢ ʨʦ-

ʟʨʘʭʫʥʢʦʚʠʡ ʚʘʨʽʘʥʪ ʘʚʘʨʽʾ ʧʨʠʡʤʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʡ 

ʧʝʨʽʦʜ, ʧʦʚ'ʷʟʘʥʠʡ ʟ ʬʦʨʤʫʚʘʥʥʷʤ ʽ ʟʘʨʷʜʢʦʶ ʧʦʚʥʽʩʪʶ ʨʦʟʨʷʜʞʝ-

ʥʠʭ ʙʘʪʘʨʝʡ ʟ ʥʘʧʨʫʛʦʶ ʙʽʣʴʰʝ 2,3 ɺ ʥʘ ʝʣʝʤʝʥʪ ʽ ʥʘʡʙʽʣʴʰʠʤ 

ʟʥʘʯʝʥʥʷʤ ʟʘʨʷʜʥʦʛʦ ʩʪʨʫʤʫ, ʷʢʠʡ ʧʝʨʝʚʠʱʫʻ ʫ 4 ʨʘʟʠ ʤʘʢʩʠʤʘʣʴ-

ʥʠʡ ʟʘʨʷʜʥʠʡ ʩʪʨʫʤ. 

ʊʘʢʠʡ ʟʘʛʘʣʴʥʠʡ ʧʽʜʭʽʜ ʱʦʜʦ ʦʮʽʥʢʠ ʢʽʣʴʢʦʩʪʽ ʚʦʜʥʶ, ʥʝ 

ʜʦʟʚʦʣʷʻ ʜʦʩʪʦʚʽʨʥʦ ʚʠʟʥʘʯʠʪʠ ʢʘʪʝʛʦʨʽʶ ʧʨʠʤʽʱʝʥʥʷ ɸɹ, ʪʘʢ ʷʢ 

ʥʝ ʚ ʧʦʚʥʽʡ ʤʽʨʽ ʚʨʘʭʦʚʫʻ ʪʠʧʠ ʘʢʫʤʫʣʷʪʦʨʥʠʭ ʙʘʪʘʨʝʡ, ʟʘʨʷʜʥʠʭ 

ʧʨʠʩʪʨʦʾʚ ʪʘ ʨʝʞʠʤʠ ʾʭʥʴʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʇʽʜ ʚʠʟʥʘʯʝʥʥʷʤ ʘʢʫʤʫʣʷʪʦʨʥʝ ʧʨʠʤʽʱʝʥʥʷ ʧʨʠʡʤʘʶʪʴ ʚʠ-

ʨʦʙʥʠʯʽ ʧʨʠʤʽʱʝʥʥʷ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ɸɹ ʽ ʧʨʠʤʽʱʝʥʥʷ ʜʣʷ ʟʘʨʷʜʢʠ 

ʘʢʫʤʫʣʷʪʦʨʽʚ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʜʝ ʘʢʪʠʚʥʦ ʟʘʩʪʦ-

ʩʦʚʫʶʪʴʩʷ ʘʢʫʤʫʣʷʪʦʨʠ. ʆʩʥʦʚʥʠʤ ʨʦʙʦʯʠʤ ʝʣʝʤʝʥʪʦʤ ʘʢʫʤʫʣʷ-
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ʪʦʨʥʦʾ ʙʘʪʘʨʝʾ ʻ ʢʠʩʣʦʪʥʠʡ ʯʠ ʣʫʞʥʠʡ ʝʣʝʢʪʨʦʣʽʪ. ʇʨʠʥʮʠʧ ʨʦ-

ʙʦʪʠ ʘʢʫʤʫʣʷʪʦʨʘ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʦʢʠʩʣʶʚʘʣʴʥʦ-ʚʽʜʥʦʚʥʠʤʠ 

ʭʽʤʽʯʥʠʤʠ ʨʝʘʢʮʽʷʤʠ ʚ ʢʠʩʣʦʤʫ (ʚʦʜʥʠʡ ʨʦʟʯʠʥ ʩʽʨʯʘʥʦʾ ʢʠʩʣʦʪʠ) 

ʘʙʦ ʣʫʞʥʦʤʫ (ʨʦʟʯʠʥ ʣʫʛʫ) ʩʝʨʝʜʦʚʠʱʽ ʝʣʝʢʪʨʦʣʽʪʫ. ʇʨʘʮʝʟ-

ʜʘʪʥʽʩʪʴ ʘʢʫʤʫʣʷʪʦʨʘ ʟʜʽʡʩʥʶʶʪʴ ʰʣʷʭʦʤ ʡʦʛʦ ʟʘʨʷʜʢʠ.  

ʇʦʪʝʥʮʽʡʥʘ ʚʠʙʫʭʦʥʝʙʝʟʧʝʢʘ ʧʨʠʤʽʱʝʥʴ ɸɹ ʦʙʫʤʦʚʣʶʻʪʴʩʷ 

ʪʠʤ, ʱʦ ʚ ʧʨʦʮʝʩʽ ʝʣʝʢʪʨʦʣʽʟʫ ʚʦʜʠ ʚʠʜʽʣʷʻʪʴʩʷ ʛʦʨʶʯʠʡ ʛʘʟ ʚʦʜʝʥʴ, 

ʢʦʥʮʝʥʪʨʘʮʽʷ ʷʢʦʛʦ ʚ ʧʦʚʽʪʨʽ ʧʦʥʘʜ 4 % ʻ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʦʶ.  

ɺʠʜʽʣʝʥʥʷ ʚʦʜʥʶ ʟ ʢʠʩʣʦʪʥʠʭ ʘʢʫʤʫʣʷʪʦʨʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʝʟ-

ʧʝʨʝʨʚʥʦ ʧʽʜ ʯʘʩ ʟʘʨʷʜʢʠ, ʧʽʜʟʘʨʷʜʢʠ ʪʘ ʚ ʟʥʘʭʦʜʞʝʥʥʽ ʙʘʪʘʨʝʾ ʫ 

ʙʝʟʜʽʷʣʴʥʦʤʫ ʩʪʘʥʽ (ʟʘʨʷʜʞʝʥʦʾ ʯʠ ʥʝ ʧʦʚʥʽʩʪʶ ʨʦʟʨʷʜʞʝʥʦʾ), ʘʣʝ 

ʜʞʝʨʝʣʘ ʪʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʛʘʟʦʫʪʚʦʨʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ. 

ʇʽʜ ʯʘʩ ʟʘʨʷʜʢʠ ʟ ʘʢʫʤʫʣʷʪʦʨʘ ʚʠʜʽʣʷʶʪʴʩʷ ʛʘʟʠ, ʷʢ ʨʝʟʫʣʴʪʘʪ ʝʣʝʢ-

ʪʨʦʣʽʟʫ ʚʦʜʠ; ʧʦ ʟʘʢʽʥʯʝʥʥʽ ʟʘʨʷʜʢʠ ʧʨʦʪʷʛʦʤ ʜʝʢʽʣʴʢʦʭ ʛʦʜʠʥ ʧʨʦ-

ʜʦʚʞʫʶʪʴ ʚʠʜʽʣʷʪʠʩʷ ʟʘʣʠʰʢʦʚʽ ʛʘʟʠ, ʱʦ ʟʘʪʨʠʤʫʶʪʴʩʷ ʫ ʧʦʨʘʭ 

ʧʣʘʩʪʠʥ ʪʘ ʫ ʚʩʽʭ ʪʠʭ ʜʽʣʷʥʢʘʭ, ʟ ʷʢʠʭ ʚʠʭʽʜ ʛʘʟʫ ʩʧʦʚʽʣʴʥʝʥʠʡ. 

ʅʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʝ ʚʠʜʽʣʝʥʥʷ ʚʦʜʥʶ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚ ʢʽʥʮʽ ʟʘ-

ʨʷʜʢʠ ʽ ʜʦʩʷʛʘʻ ʤʘʢʩʠʤʫʤʫ ʚ ʧʝʨʽʦʜ ʧʝʨʝʟʘʨʷʜʢʠ, ʢʦʣʠ ʚʩʷ ʝʥʝʨʛʽʷ, 

ʱʦ ʦʪʨʠʤʘʥʘ ʚʽʜ ʟʘʨʷʜʥʦʛʦ ʧʨʠʩʪʨʦʶ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʽʩʪʶ ʚʠʪʨʘ-

ʯʘʻʪʴʩʷ ʥʘ ʨʦʟʢʣʘʜʘʥʥʷ ʚʦʜʠ ʟ ʫʪʚʦʨʝʥʥʷʤ ʚʦʜʥʶ ʪʘ ʢʠʩʥʶ.  

ʇʽʩʣʷ ʚʠʜʘʣʝʥʥʷ ʟʘʣʠʰʢʦʚʠʭ ʛʘʟʽʚ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʛʘʟʦ-

ʫʪʚʦʨʝʥʥʷ ʚ ʘʢʫʤʫʣʷʪʦʨʘʭ ʻ ʨʝʘʢʮʽʾ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʧʨʦʮʝʩʦʤ ʩʘʤʦ-

ʨʦʟʨʷʜʢʠ ʝʣʝʢʪʨʦʜʽʚ. ʂʽʣʴʢʽʩʪʴ ʚʦʜʥʶ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʚ ʘʢʫʤʫʣʷ-

ʪʦʨʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʘʤʦʨʦʟʨʷʜʢʠ, ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʫ ʰʠʨʦʢʠʭ ʤʝʞʘʭ 

ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʜʝʷʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʢʫʤʫʣʷʪʦʨʘ, ʦʜʥʽ ʟ ʷʢʠʭ ʤʦ-

ʞʫʪʴ ʙʫʪʠ ʚʣʘʩʪʠʚʽ ʡʦʤʫ ʟʘ ʩʧʦʩʦʙʦʤ ʚʠʛʦʪʦʚʣʝʥʥʷ (ʩʪʨʫʢʪʫʨʠ ʘʢ-

ʪʠʚʥʦʛʦ ʤʘʪʝʨʽʘʣʫ ʥʝʛʘʪʠʚʥʦʾ ʧʣʘʩʪʠʥʠ ʪʘ ʯʠʩʪʦʪʠ ʩʠʨʦʚʠʥʠ, ʟ ʷʢʦʾ 

ʚʠʛʦʪʦʚʣʝʥʠʡ ʘʢʫʤʫʣʷʪʦʨ), ʽʥʰʽ ʞ ʤʦʞʫʪʴ ʙʫʪʠ ʧʝʨʝʤʽʥʥʠʤʠ ʜʣʷ 

ʢʦʞʥʦʛʦ ʪʠʧʫ (ʪʝʤʧʝʨʘʪʫʨʘ ʝʣʝʢʪʨʦʣʽʪʫ, ʨʝʞʠʤ ʟʘʨʷʜʢʠ). 

ʉʘʤʦʨʦʟʨʷʜʢʘ ʘʢʫʤʫʣʷʪʦʨʘ ʪʘ ʚʠʜʽʣʝʥʥʷ ʛʘʟʽʚ ʟ ʥʴʦʛʦ ʟʙʽʣʴ-

ʰʫʻʪʴʩʷ ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʛʫʩʪʠʥʠ ʝʣʝʢʪʨʦʣʽʪʫ, ʧʨʠ 

ʥʝʧʦʚʥʽʡ ʟʘʨʷʜʮʽ ʙʘʪʘʨʝʡ, ʧʨʠ ʩʫʣʴʬʘʪʘʮʽʾ ʧʣʘʩʪʠʥ, ʧʨʠ ʟʘʙʨʫʜʥʝʥʥʽ 

ʝʣʝʢʪʨʦʣʽʪʫ ʜʦʤʽʰʢʘʤʠ, ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʩʪʨʦʢʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʘʪʘʨʝʾ. 

 ɿ ʧʦʚʥʽʩʪʶ ʟʘʨʷʜʞʝʥʦʛʦ ʘʢʫʤʫʣʷʪʦʨʘ ʰʚʠʜʢʽʩʪʴ ʚʠʜʽʣʝʥʥʷ 

ʚʦʜʥʶ ʙʽʣʴʰʘ, ʥʽʞ ʟ ʯʘʩʪʢʦʚʦ ʘʙʦ ʧʦʚʥʽʩʪʶ ʨʦʟʨʷʜʞʝʥʦʛʦ.  
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ʊʘʢʠʤ ʯʠʥʦʤ, ʛʘʟʦʚʠʜʽʣʝʥʥʷ ʤʦʞʝ ʚʽʜʙʫʚʘʪʠʩʷ ʫ ʨʽʟʥʠʭ ʩʪʘ-

ʥʘʭ ʘʢʫʤʫʣʷʪʦʨʘ (ʫ ʪʦʤʫ ʯʠʩʣʽ ʚ ʧʝʨʽʦʜ ʡʦʛʦ ʨʦʟʨʷʜʢʠ) ʟʘ ʨʘʭʫʥʦʢ 

ʭʽʤʽʯʥʠʭ ʨʝʘʢʮʽʡ, ʷʢʽ ʧʨʦʪʽʢʘʶʪʴ ʥʘ ʝʣʝʢʪʨʦʜʘʭ, ʱʦ ʚʧʣʠʚʘʻ ʥʘ 

ʢʽʣʴʢʽʩʪʴ ʚʦʜʥʶ, ʷʢʘ ʤʦʞʝ ʥʘʢʦʧʠʯʫʚʘʪʠʩʷ ʚ ʦʙôʻʤʽ ʧʨʠʤʽʱʝʥʥʷ 

ɸɹ  ʧʽʜ ʯʘʩ ʘʚʘʨʽʾ ʪʘ ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʫ ʚʠʙʫʭʫ, ʘ ʦʪʞʝ, ʽ ʥʘ ʟʥʘʯʝʥʥʷ 

ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʚʠʙʫʭʫ.  

ɼʘʥʠʡ ʘʥʘʣʽʟ ʦʙʫʤʦʚʣʶʻ ʨʦʟʨʦʙʢʫ ʪʘ ʟʘʪʚʝʨʜʞʝʥʥʷ ʤʝʪʦ-

ʜʠʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ, ʽʥʩʪʨʫʢʮʽʡ ʯʠ ʚʢʘʟʽʚʦʢ ʱʦʜʦ ʨʦʟʨʘʭʫʥʢʦ-

ʚʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʘʪʝʛʦʨʽʾ ʧʨʠʤʽʱʝʥʴ ɸɹ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʥʘ ʧʨʘʢ-

ʪʠʮʽ ʙʽʣʴʰ ʛʨʘʤʦʪʥʦ ʪʘ ʦʙôʻʢʪʠʚʥʦ ʾʾ ʚʠʟʥʘʯʠʪʠ. 
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ʇʈʆɹʃɽʄɸ ʊʆʈʌ ʗʅʀʍ ʇʆɾɽɾ ʊɸ ʉʇʆʉʆɹʀ ɰʍ 

ɻɸʉɯʅʅʗ 

 

ʆ.ɺ. ʄʽʣʣʝʨ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ, ʄ.ɺ. ɹʦʨʠʩ 

ʃʴʚʽʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 

 

ʅʝʦʙʝʨʝʞʥʝ ʧʦʚʦʜʞʝʥʥʷ ʟ ʚʦʛʥʝʤ ʪʘ ʚʠʧʘʣʶʚʘʥʥʷ ʩʫʭʦʾ 

ʪʨʘʚʠ ʧʦʙʣʠʟʫ ʣʽʩʦʚʠʭ ʥʘʩʘʜʞʝʥʴ ʽ ʪʦʨʬ ʷʥʠʭ ʧʦʣʽʚ ʤʦʞʝ ʩʧʨʠʯʠ-

ʥʠʪʠ ʤʘʩʰʪʘʙʥʫ ʧʦʞʝʞʫ. ɺʽʜ ʮʠʭ ʧʦʞʝʞ ʥʘʩʘʤʧʝʨʝʜ ʩʪʨʘʞʜʘʶʪʴ 

ʣʶʜʠ ï ʜʠʤ ʦʪʨʫʶʻ ʧʦʚʽʪʨʷ ʪʘ ʩʧʨʠʷʻ ʟʘʛʦʩʪʨʝʥʥʶ ʟʘʭʚʦʨʶʚʘʥʴ 

ʦʨʛʘʥʽʚ ʜʠʭʘʥʥʷ, ʧʦʛʽʨʰʫʻ ʚʠʜʠʤʽʩʪʴ ʥʘ ʘʚʪʦʰʣʷʭʘʭ ʪʘ ʟʙʽʣʴʰʫʻ 

ʡʤʦʚʽʨʥʽʩʪʴ ʜʦʨʦʞʥʴʦïʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʜʽʡ[1]. 

ʊʦʨʬ ʷʥʘ ʧʦʞʝʞʘ ï ʮʝ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʨʦʮʝʩ ʜʠʤʥʦʛʦ 

ʛʦʨʽʥʥʷ ʪʦʨʬʫ ʚʥʘʩʣʽʜʦʢ ʧʨʠʨʦʜʥʦʛʦ ʘʙʦ ʰʪʫʯʥʦʛʦ ʟʘʛʦʨʷʥʥʷ. ʏʝ-

ʨʝʟ ʥʝʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ ʦʢʠʩʥʠʢʘ, ʧʦʚʥʝ ʟʛʦʨʷʥʥʷ ʥʘ ʪʦʨʬʦʚʠʱʽ 

ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ. ɼʦʙʦʚʽ ʟʤʽʥʠ ʧʦʛʦʜʠ ʥʽʷʢ ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʰʚʠʜ-

ʢʽʩʪʴ ʟʛʦʨʷʥʥʷ ʪʦʨʬʫ ʽ ʥʘʚʽʪʴ ʚʽʪʝʨ. ʊʘʢʠʤ ʯʠʥʦʤ ʪʦʨʬ ʷʥʽ ʧʦʞʝʞʽ 

ʤʦʞʫʪʴ ʪʨʠʚʘʪʠ ʪʠʞʥʷʤʠ, ʘ ʪʦ ʽ ʤʽʩʷʮʷʤʠ. ʊʘʢ, ʷʢ ʫ ʩʢʣʘʜ ʪʦʨʬʫ 

ʚʭʦʜʷʪʴ ʩʧʦʣʫʢʠ, ʷʢʽ ʟʛʦʨʷʶʪʴ ʧʦʚʽʣʴʥʦ,  ʧʨʠ ʧʦʞʝʞʽ ʚʠʜʽʣʷʻʪʴʩʷ 

ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʦʪʨʫʡʥʦʛʦ ʯʘʜʥʦʛʦ ʛʘʟʫ ʽ ʪʚʝʨʜʠʭ ʪʘ ʨʽʜʢʠʭ ʧʨʦ-

ʜʫʢʪʽʚ ʧʽʨʦʣʽʟʫ. 

ʇʝʨʝʜ ʩʘʤʠʤ ʟʘʛʦʨʷʥʥʷʤ ʪʦʨʬʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʡʦʛʦ ʩʘʤʦʥʘʛ-

ʨʽʚʘʥʥʷ ʽʟ ʰʚʠʜʢʽʩʪʶ ʚʽʜ 0,5 ʜʦ 4,5Áʉ ʟʘ ʜʦʙʫ ʽ ʧʦʩʪʫʧʦʚʦ ʧʨʠʩʢʦ-

ʨʶʻʪʴʩʷ. ʅʘʢʦʧʠʯʝʥʥʷ ʧʨʦʜʫʢʪʽʚ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ ʤʽʢʨʦʦʨʛʘʥʽʟ-

ʤʽʚ ʫ ʘʥʘʝʨʦʙʥʠʭ ʫʤʦʚʘʭ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʩʪʫʧʦʚʦʛʦ ʧʨʦʛʨʽʚʘʥʥʷ 

ʤʘʩʠ ʪʦʨʬʫ ʜʦ 60 - 65Áʉ. 

ʊʦʨʬ ʷʥʽ ʧʦʞʝʞʽ ʚʠʥʠʢʘʶʪʴ, ʢʦʣʠ ʚʦʣʦʛʽʩʪʴ ʪʦʨʬʫ ʥʝ ʧʝʨʝ-

ʚʠʱʫʻ 40%. ʊʘʢʽ ʧʦʞʝʞʽ ʨʦʟʧʦʯʠʥʘʶʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʚ ʪʘʢʠʭ ʚʠ-

ʧʘʜʢʘʭ: 

- ʩʘʤʦʟʘʡʤʘʥʥʷ ʪʦʨʬʫ ʚ ʧʦʩʫʰʣʠʚʽ ʩʧʝʢʦʪʥʽ ʨʦʢʠ; 

- ʚʥʘʩʣʽʜʦʢ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʫ; 

- ʚʥʘʩʣʽʜʦʢ çʩʫʭʠʭ ʛʨʦʟè (ʙʣʠʩʢʘʚʢʠ ʙʝʟ ʟʣʠʚ) 
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ʊʦʨʬ'ʷʥʽ ʧʦʞʝʞʽ ʚʠʥʠʢʘʶʪʴ, ʢʦʣʠ ʚʦʣʦʛʽʩʪʴ ʪʦʨʬʫ ʥʝ ʧʝʨʝ-

ʚʠʱʫʻ 40 %. ʇʦʞʝʞʽ ʨʦʟʧʦʯʠʥʘʶʪʴʩʷ, ʚ ʦʩʥʦʚʥʦʤʫ, ʚ ʪʘʢʠʭ ʚʠʧʘ-

ʜʢʘʭ: ʩʘʤʦʟʘʡʤʘʥʥʷ ʪʦʨʬʫ ʚ ʧʦʩʫʰʣʠʚʽ ʩʧʝʢʦʪʥʽ ʨʦʢʠ, ʚʥʘʩʣʽʜʦʢ 

çʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʫè ʘʙʦ ʚʥʘʩʣʽʜʦʢ çʩʫʭʠʭ ʛʨʦʟè (ʙʣʠʩʢʘʚʢʠ ʙʝʟ 

ʟʣʠʚ)[2]. 

ɻʘʩʠʪʠ ʪʦʨʬ'ʷʥʽ ʧʦʞʝʞʽ ʜʫʞʝ ʩʢʣʘʜʥʦ, ʪʘʢ ʷʢ ʟʦʚʥʽʰʥʽ ʧʨʦ-

ʷʚʠ ʛʦʨʽʥʥʷ ʮʝ ʣʠʰʝ ʧʦʯʘʪʦʢ, ʘ ʱʦʙ ʣʽʢʚʽʜʫʚʘʪʠ ʚʥʫʪʨʽʰʥʻ ʪʣʽʥʥʷ 

ʪʦʨʬ'ʷʥʠʭ ʧʦʢʣʘʜʽʚ, ʧʦʪʨʽʙʥʽ ʩʦʪʥʽ ʪʦʥʥ ʚʦʜʠ. 

ʉʘʤ ʪʦʨʬ ʤʦʞʝ ʛʦʨʽʪʠ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʥʘʧʨʷʤʢʫ ʽ ʩʠʣʠ ʚʽʪʨʫ, 

ʘ ʧʽʜ ˇʨʫʥʪʦʤ ʪʦʨʬ ʛʦʨʠʪʴ ʥʘʚʽʪʴ ʢʦʣʠ ʧʘʜʘʻ ʧʦʤʽʨʥʠʡ ʜʦʱ. ʆʩʥʦ-

ʚʥʦʶ ʦʟʥʘʢʦʶ ʧʽʜʟʝʤʥʦʾ ʪʦʨʬôʷʥʦʾ ʧʦʞʝʞʽ ʻ ʟʘʧʘʭ ʜʠʤʫ, ʢʦʪʨʠʡ 

ʧʨʦʩʦʯʫʻʪʴʩʷ ʽʟ ʟʝʤʣʽ, ʘ ʟʝʤʣʷ ʚ ʮʠʭ ʤʽʩʮʷʭ ʛʘʨʷʯʘ. ʊʝʤʧʝʨʘʪʫʨʘ ʚ 

ʪʦʚʱʽ ʪʦʨʬʫ ʧʽʜ ʯʘʩ ʧʦʞʝʞʽ ʜʦʩʷʛʘʻ ʙʽʣʴʰʝ ʪʠʩʷʯʽ ʛʨʘʜʫʩʽʚ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʚʦʜʘ, ʷʢʘ ʧʦʪʨʘʧʣʷʻ ʚ ʩʝʨʝʜʦʚʠʱʝ ʛʦʨʽʥʥʷ, ʚʠʧʘʨʦʚʫʻʪʴʩʷ 

ʧʝʨʰ, ʥʽʞ ʜʦʩʷʛʘʻ ʚʦʛʥʠʱʘ. 

ʊʦʨʬôʷʥʽ ʧʦʞʝʞʽ ʩʪʚʦʨʶʶʪʴ ʥʝʙʝʟʧʝʢʫ ʧʨʦʚʘʣʫ ʚ ʧʨʦʛʦʨʽ-

ʣʠʡ ˇʨʫʥʪ ʣʶʜʝʡ ʽ ʪʝʭʥʽʢʠ. 

ʋ ʟʚ'ʷʟʢʫ ʟ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʟʘʣʷʛʘʥʥʷ ʪʦʨʬ'ʷʥʠʭ ʰʘʨʽʚ ʽ ʥʝ-

ʜʦʩʪʘʪʥʴʦʶ ʢʽʣʴʢʽʩʪʶ ʦʢʠʩʥʶʚʘʯʘ ʚ ʾʭʥʴʦʤʫ ʩʢʣʘʜʽ ʧʽʜ ʯʘʩ ʧʦ-

ʞʝʞʽ, ʧʦʚʥʝ ʟʛʦʨʷʥʥʷ ʪʦʨʬʫ ʥʝ ʚʽʜʙʫʚʘʻʪʴʩʷ. ɻʦʣʦʚʥʠʤʠ ʢʦʤʧʦ-

ʥʝʥʪʘʤʠ ʪʦʨʬʫ ʻ ʥʝ ʛʝʤʽʮʝʣʶʣʦʟʘ ʽ ʮʝʣʶʣʦʟʘ, ʷʢʽ ʜʦʩʠʪʴ ʣʝʛʢʦ ʛʦ-

ʨʷʪʴ, ʘ ʩʧʦʣʫʢʠ ʘʨʦʤʘʪʠʯʥʠʭ, ʮʠʢʣʦʧʘʨʬʽʥʦʚʦʛʦ ʽ ʞʠʨʥʠʭ ʘʨʦʤʘ-

ʪʠʯʥʠʭ ʨʷʜʽʚ ʽ ʩʧʦʣʫʢ ʪʨʠʚʠʤʽʨʥʦʾ ʧʦʣʽʤʝʨʥʦʾ ʩʪʨʫʢʪʫʨʠ, ʷʢʽ ʛʦ-

ʨʷʪʴ ʚʽʜʥʦʩʥʦ ʧʦʚʽʣʴʥʦ. ʆʙʠʜʚʽ ʮʽ ʧʨʠʯʠʥʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʪʦʛʦ, 

ʱʦ ʚ ʧʨʦʜʫʢʪʘʭ ʛʦʨʽʥʥʷ ʪʦʨʬʫ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ 

ʦʪʨʫʡʥʦʛʦ ʯʘʜʥʦʛʦ ʛʘʟʫ, ʪʚʝʨʜʠʭ ʽ ʨʽʜʢʠʭ ʧʨʦʜʫʢʪʽʚ ʧʽʨʦʣʽʟʫ. 

ʆʩʪʘʥʥʽ ʩʫʩʧʝʥʟʫʶʪʴ ʚ ʛʘʟʦʧʦʜʽʙʥʠʭ ʧʨʦʜʫʢʪʘʭ ʟʛʦʨʷʥʥʷ ʽ ʫʪʚʦ-

ʨʶʶʪʴ ʷʜʫʯʠʡ ʽ ʥʝʙʝʟʧʝʯʥʠʡ ʜʠʤ. 

ɿʘʛʘʣʦʤ, ʣʽʢʚʽʜʘʮʽʶ ʪʦʨʬôʷʥʠʭ ʧʦʞʝʞ ʥʘʡʯʘʩʪʽʰʝ ʫʩʢʣʘʜ-

ʥʶʶʪʴ ʚʘʞʢʦ ʜʦʩʪʫʧʥʽ ʨʘʡʦʥʠ ʛʘʩʽʥʥʷ ʽ ʚʽʜʜʘʣʝʥʽʩʪʴ ʾʭ ʚʽʜ ʜʞʝʨʝʣ 

ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, ʥʝʨʘʮʽʦʥʘʣʴʥʽʩʪʴ, ʘ  ʯʘʩʦʤ, ʽ ʥʝʤʦʞʣʠʚʽʩʪʴ ʟʘʣʫ-

ʯʝʥʥʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʜʣʷ ʜʦʩʪʘʚʢʠ ʚʦʜʠ. ʋ ʪʦʡ ʯʘʩ ʜʣʷ ʟʜʽʡʩ-

ʥʝʥʥʷ ʧʨʦʪʠʧʦʞʝʞʥʠʭ ʟʘʭʦʜʽʚ ʧʦʪʨʝʙʘ ʚ ʥʽʡ ʤʦʞʝ ʜʦʩʷʛʘʪʠ ʜʝʢʽ-
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ʣʴʢʦʭ ʪʠʩʷʯ ʪʦʥ ʥʘ ʜʦʙʫ. ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʜʽʻʚʠʭ ʟʘʩʦʙʽʚ ʧʦʧʝ-

ʨʝʜʞʝʥʥʷ ʪʦʨʬôʷʥʠʭ ʧʦʞʝʞ ʻ ʦʙʤʝʞʝʥʥʷ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʚʦʛʥʶ 

ʟʘʚʜʷʢʠ ʚʠʢʦʧʘʥʠʤ ʨʦʚʘʤ ʽ ʰʠʨʦʢʠʤ ʢʘʥʘʚʘʤ ʫʟʜʦʚʞ ʣʽʩʽʚ. ʑʝ 

ʦʜʥʽʻʶ ʤʦʞʣʠʚʽʩʪʶ ʫʙʝʟʧʝʯʠʪʠʩʷ ʚʽʜ ʩʪʠʭʽʾ ʤʦʞʝ ʙʫʪʠ ʟʘʚʦʜ-

ʥʝʥʥʷ ʦʩʫʰʝʥʠʭ ʪʦʨʬôʷʥʠʢʽʚ. ʅʘʡʙʽʣʴʰ ʜʽʻʚʽʰʠʤ ʩʧʦʩʦʙʦʤ ʛʘ-

ʩʽʥʥʷ ʻ ʦʙʢʦʧʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʤʠ ʢʘʥʘʚʘʤʠ. ɰʭ ʢʦ-

ʧʘʶʪʴ ʜʦ ʤʽʥʝʨʘʣʴʥʦʛʦ ˇʨʫʥʪʫ ʘʙʦ ˇʨʫʥʪʦʚʠʭ ʚʦʜ. ʇʦʞʝʞʘ ʛʘ-

ʩʠʪʴʩʷ ʰʣʷʭʦʤ ʧʝʨʝʢʦʧʫʚʘʥʥʷ ʧʘʣʘʶʯʦʛʦ ʪʦʨʬʫ ʽ ʟʘʣʠʚʘʥʥʷ ʡʦʛʦ 

ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʚʦʜʠ. 

ɻʦʣʦʚʥʠʤ ʩʧʦʩʦʙʦʤ ʛʘʩʽʥʥʷ ʧʽʜʟʝʤʥʦʾ ʪʦʨʬ'ʷʥʦʾ ʧʦʞʝʞʽ ʻ ʦʙ-

ʢʦʧʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʦʛʦʨʦʜʞʫʚʘʣʴʥʠʤʠ ʢʘʥʘʚʘʤʠ. ʉʘʤʫ ʧʦʞʝʞʫ 

ʛʘʩʷʪʴ ʰʣʷʭʦʤ ʧʝʨʝʢʦʧʫʚʘʥʥʷ ʪʦʨʬʫ, ʱʦ ʧʘʣʘʻ ʽ ʟʘʣʠʚʘʥʥʷ ʡʦʛʦ ʚʝ-

ʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʚʦʜʠ. ʆʩʢʽʣʴʢʠ ʪʝʤʧʝʨʘʪʫʨʘ ʚ ʪʦʚʱʽ ʪʦʨʬʫ, ʦʭʦʧ-

ʣʝʥʦʛʦ ʧʦʞʝʞʝʶ, ʙʽʣʴʰʝ ʪʠʩʷʯʽ ʛʨʘʜʫʩʽʚ, ʚʦʜʘ, ʷʢʘ ʧʦʪʨʘʧʣʷʻ ʥʘ 

ʟʦʥʫ ʛʦʨʽʥʥʷ ʟʛʦʨʠ, ʚʠʧʘʨʦʚʫʻʪʴʩʷ, ʥʝ ʚʩʪʠʛʘʶʯʠ ʜʦʩʷʛʥʫʪʠ ʚʦʛ-

ʥʠʱʘ. ɼʣʷ ʣʽʢʚʽʜʘʮʽʾ ʪʦʨʬôʷʥʦʾ ʧʦʞʝʞʽ ʥʝʦʙʭʽʜʥʽ ʜʫʞʝ ʚʝʣʠʢʽ ʦʙ-

ʩʷʛʠ ʚʦʜʠ. ʇʨʦʜʫʢʪʠ ʟʛʦʨʘʥʥʷ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʛʦʨʽʥʥʷ 

ʪʦʨʬʫ, ʜʫʞʝ ʥʝʙʝʟʧʝʯʥʽ ʜʣʷ ʟʜʦʨʦʚôʷ ʣʶʜʝʡ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʻ ʨʘʜʽʦ-

ʘʢʪʠʚʥʠʤʠ ʪʘ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʢʦʣʦʛʽʯʥʫ ʩʠʪʫʘʮʽʶ[3]. 

ˆʨʫʥʪʦʚʽ ʪʦʨʬôʷʥʽ ʧʦʞʝʞʽ ʧʨʦʚʦʢʫʶʪʴ ʨʦʟʚʠʪʦʢ ʥʠʟʦʚʦʾ ʣʽ-

ʩʦʚʦʾ ʧʦʞʝʞʽ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʚʦʛʦʥʴ ʟʘʛʣʠʙʣʶʻʪʴʩʷ ʫ ʰʘʨ ʪʦʨʬʫ 

ʙʽʣʷ ʩʪʦʚʙʫʨʽʚ ʜʝʨʝʚ, ʢʦʨʝʥʽ ʜʝʨʝʚ ʧʘʜʘʶʪʴ ʽ ʫʪʚʦʨʶʶʪʴ ʟʘʚʘʣʠ. 

ʏʠʤʘʣʠʭ ʟʫʩʠʣʴ ʚʠʤʘʛʘʻ ʡ ʣʽʢʚʽʜʘʮʽʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ: ʚʝʣʠ-

ʯʝʟʥʽ ʪʝʨʠʪʦʨʽʾ, ʦʭʦʧʣʝʥʽ ʧʦʣʫʤôʷʤ, ʰʚʠʜʢʝ ʧʦʰʠʨʝʥʥʷ ʚʦʛʥʶ, 

ʚʽʜʜʘʣʝʥʽʩʪʴ ʧʦʞʝʞʥʠʭ ʚʦʜʦʡʤ, ʚʽʜʩʫʪʥʽʩʪʴ ʧʽʜôʾʟʥʠʭ ʰʣʷʭʽʚ 

ʩʪʚʦʨʶʶʪʴ ʩʝʨʡʦʟʥʽ ʧʝʨʝʰʢʦʜʠ ʜʣʷ ʨʦʙʦʪʠ. ɻʦʣʦʚʥʦʶ ʧʨʦʙʣʝ-

ʤʦʶ ʪʘʢʠʭ ʧʦʞʝʞ ʻ ʪʝ, ʱʦ ʟʘʛʘʩʠʪʠ ʪʣʽʶʯʽ ʪʦʨʬôʷʥʠʢʠ ʟʘ ʢʦʨʦʪ-

ʢʠʡ ʯʘʩ ʤʘʡʞʝ ʥʝʤʦʞʣʠʚʦ ï ʜʣʷ ʛʘʩʽʥʥʷ ʪʘʢʠʭ ʟʘʛʦʨʘʥʴ ʟʘʩʪʦʩʦ-

ʚʫʶʪʴʩʷ ʧʦʪʫʞʥʽ ʧʦʞʝʞʥʽ ʥʘʩʦʩʥʽ ʩʪʘʥʮʽʾ ʪʘ ʨʫʢʘʚʥʽ ʘʚʪʦʤʦʙʽʣʽ, 

ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʜʘʯʫ ʚʦʜʠ ʜʣʷ ʨʦʙʦʪʠ ʧʦʞʝʞʥʠʭ ʩʪʚʦʣʽʚ ʟ ʚʝ-

ʣʠʢʦʶ ʚʠʪʨʘʪʦʶ ʚʦʜʠ. 

ɿ ʢʦʞʥʠʤ ʨʦʢʦʤ ʧʨʦʙʣʝʤʘ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʩʪʘʻ ʙʽʣʴʰ 

ʛʦʩʪʨʦʶ. ʗʢʱʦ ʞʠʪʣʦʚʽ ʨʘʡʦʥʠ ʨʦʟʪʘʰʦʚʘʥʽ ʙʽʣʷ ʣʽʩʫ ʘʙʦ ʪʦʨʬʦ-

ʚʠʱʘ, ʪʦ ʽʩʥʫʻ ʟʘʛʨʦʟʘ ʜʠʤʫ ʽ ʟʘʙʨʫʜʥʝʥʥʷ ʧʦʚʽʪʨʷ ʥʝʙʝʟʧʝʯʥʠʤʠ 

ʧʨʦʜʫʢʪʘʤʠ ʥʝʧʦʚʥʦʛʦ ʩʧʘʣʶʚʘʥʥʷ ʪʦʨʬʫ ʧʽʜ ʯʘʩ ʧʦʞʝʞʽ[1]. 
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ʊʦʤʫ, ʥʝ ʧʦʪʨʽʙʥʦ ʥʝʭʪʫʚʘʪʠ ʧʨʘʚʠʣʘʤʠ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ, 
ʙʫʜʴ-ʷʢʝ ʥʝʜʙʘʣʴʩʪʚʦ ʯʠ ʣʝʛʢʦʚʘʞʥʽʩʪʴ ʤʦʞʝ ʩʪʘʪʠ ʧʦʰʪʦʚʭʦʤ ʜʦ 
ʨʦʟʚʠʪʢʫ ʥʘʩʪʫʧʥʠʭ ʧʦʞʝʞ. ʎʝ ʚ ʩʚʦʶ ʯʝʨʛʫ ʤʦʞʝ ʟʘʚʜʘʪʠ ʱʝ ʙʽ-
ʣʴʰʦʛʦ ʢʣʦʧʦʪʫ ʥʝ ʪʽʣʴʢʠ ʨʷʪʫʚʘʣʴʥʠʢʘʤ, ʘ ʡ ʧʨʦʩʪʦʤʫ ʥʘʩʝʣʝʥʥʶ 
ʪʘ ʝʢʦʩʠʩʪʝʤʘʤ.  ʄʠ ʧʦʚʠʥʥʽ ʙʝʨʝʛʪʠ ʥʘʰʫ ʧʨʠʨʦʜʫ ʪʘ ʢʨʘʾʥʫ! 

 

ʃɯʊɽʈɸʊʋʈɸ 
1. ɻʘʩʽʥʥʷ ʪʦʨʬôʷʥʠʭ ʧʦʞʝʞ ï ʩʢʣʘʜʥʘ ʩʧʨʘʚʘ, ʱʦ ʧʦʪʨʝʙʫʻ 

ʟʥʘʯʥʠʭ ʣʶʜʩʴʢʠʭ ʩʠʣ ʪʘ ʤʘʪʝʨʽʘʣʴʥʠʭ ʨʝʩʫʨʩʽʚ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. 
ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ:https://vl.dsns.gov.ua/ua/Ostanni-novini/10854.html 

2. ʊʦʨʬ'ʷʥʘ ʧʦʞʝʞʘ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦ-
ʩʪʫʧʫ: https://uk.wikipedia.org/wiki/% 

3. ʑʦ ʥʝʦʙʭʽʜʥʦ ʟʥʘʪʠ ʧʨʦ ʪʦʨʬ ʷʥʽ ʧʦʞʝʞʽ [ɽʣʝʢʪʨʦʥʥʠʡ 
ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ:http://javoriv-rda.gov.ua/tsyvilnyj-
zahyst/scho-neobhidno-znaty-pro-torfyani-pozhezhi/ 
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ʇʆɾɽɾʅɸ ʅɽɹɽɿʇɽʂɸ ʊɸ ɿɸʉʆɹʀ ɿɸʍʀʉʊʋ  

ʎɽʃʖʃʆɿʆɺʄɯʉʅʀʍ ʄɸʊɽʈɯɸʃɯɺ 

 
ʆ.ɺ. ʄʽʣʣʝʨ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ, ɺ.ɯ. ʃʝʥʜʻʣ 

ʃʴʚʽʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 
  

ʑʦʨʽʯʥʝ ʟʨʦʩʪʘʥʥʷ ʧʦʞʝʞ, ʚ ʷʢʠʭ ʦʩʥʦʚʥʠʤ ʧʦʞʝʞʥʠʤ 
ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʻ ʮʝʣʶʣʦʟʦʚʤʽʩʥʽ ʤʘʪʝʨʽʘʣʠ, ʚʢʘʟʫʻ ʥʘ ʥʘʷʚʥʽʩʪʴ 
ʧʨʦʙʣʝʤ ʧʨʠ ʾʭ ʚʠʢʦʨʠʩʪʘʥʽ. ʂʦʞʥʦʤʫ ʚʽʜʦʤʦ, ʱʦ ʪʘʢʽ ʤʘʪʝʨʽʘʣʠ, 
ʷʢ ʜʝʨʝʚʠʥʘ, ʪʢʘʥʠʥʠ, ʦʯʝʨʝʪ ʪʦʱʦ, ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʫ ʧʦʙʫʪʽ ʪʘ 
ʙʫʜʽʚʥʠʮʪʚʽ ʽ ʩʢʣʘʜʘʶʪʴ ʯʠʤʘʣʠʡ ʚʽʜʩʦʪʦʢ ʧʦʞʝʞʥʦʾ ʥʘʚʘʥʪʘʛʠ 
ʦʙôʻʢʪʽʚ, ʧʨʝʜʩʪʘʚʣʷʶʯʠ ʧʨʠ ʮʴʦʤʫ ʟʥʘʯʥʫ ʧʦʞʝʞʥʫ ʥʝʙʝʟʧʝʢʫ.  

ɿʘ ʧʦʞʝʞʥʠʤʠ ʽ ʙʫʜʽʚʝʣʴʥʠʤʠ ʥʦʨʤʘʤʠ ʽ ʧʨʘʚʠʣʘʤʠ ʮʽ ʤʘ-
ʪʝʨʽʘʣʠ ʢʣʘʩʠʬʽʢʫʶʪʴ ʷʢ ʤʘʪʝʨʽʘʣʠ ʧʽʜʚʠʱʝʥʦʾ ʛʦʨʶʯʦʩʪʽ (ɻ4), 

https://vl.dsns.gov.ua/ua/Ostanni-novini/10854.html
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ʣʝʛʢʦʟʘʡʤʠʩʪʽ (ɺ3), ʟʥʘʯʥʦʛʦ ʧʦʰʠʨʝʥʥʷ ʧʦʣʫʤôʷ (ʈʇ4), ʟ ʚʠʩʦ-
ʢʦʶ ʜʠʤʦʫʪʚʦʨʶʚʘʣʴʥʦʶ ʟʜʘʪʥʽʩʪʶ (ɼ3), ʪʦʢʩʠʯʥʽ, ʱʦ ʥʘʣʝʞʠʪʴ 
ʜʦ ʚʠʩʦʢʦ ʥʝʙʝʟʧʝʯʥʠʭ (ʊ3). ɿʘ ʙʫʜʽʚʝʣʴʥʠʤʠ ʥʦʨʤʘʤʠ ʽ ʧʨʘʚʠ-
ʣʘʤʠ, ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʧʨʠʤʽʱʝʥʴ, 
ʜʦʧʫʩʢʘʻʪʴʩʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʽʚ ʟ ʪʘʢʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢ 
ɻ1 ʘʙʦ ɻ2, ɺ1 ʘʙʦ ɺ2, ʈʇ1 ʘʙʦ ʈʇ2, ɼ2 ʪʘ ʊ2. ʎʝ ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ 
ʮʝʣʶʣʦʟʦʚʤʽʩʥʽ ʤʘʪʝʨʽʘʣʠ ʥʝʦʙʭʽʜʥʦ ʜʦʚʝʩʪʠ ʜʦ ʥʝʦʙʭʽʜʥʦʛʦ 
ʩʪʘʥʫ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ.  

ʈʦʟʚôʷʟʘʥʥʷ ʨʷʜʫ ʥʘʫʢʦʚʠʭ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʟʘʜʘʯ, ʱʦ ʧʦʚôʷʟʘʥʽ 
ʟ ʧʦʞʝʞʥʦʶ ʧʨʦʬʽʣʘʢʪʠʢʦʶ ʮʝʣʶʣʦʟʦʚʤʽʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʤʦʞʝ 
ʙʫʪʠ ʚʠʨʽʰʝʥʥʷʤ ʜʘʥʦʾ ʧʨʦʙʣʝʤʠ. ʇʽʜ ʧʦʞʝʞʥʦʶ ʧʨʦʬʽʣʘʢʪʠʢʦʶ 
ʪʘʢʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʝʦʙʭʽʜʥʦ ʨʦʟʫʤʽʪʠ ʜʽʷʣʴʥʽʩʪʴ, ʱʦ ʥʘʧʨʘʚʣʝʥʘ ʥʘ 
ʟʘʧʦʙʽʛʘʥʥʷ ʫʪʚʦʨʝʥʥʷ ʪʨʠʢʫʪʥʠʢʘ ʛʦʨʽʥʥʷ (ʧʦʞʝʞʽ), ʢʦʣʠ ʟʘ ʛʦ-
ʨʶʯʫ ʨʝʯʦʚʠʥʫ ʧʨʘʚʠʪʴ ʮʝʣʶʣʦʟʦʚʤʽʩʥʠʡ ʤʘʪʝʨʽʘʣ.  

ʊʨʘʜʠʮʽʡʥʦ ʚʽʜʦʤʦ, ʱʦ ʧʦʩʠʣʝʥʥʷ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʜʝʨʝ-
ʚʠʥʠ ʽʩʥʫʻ ʜʚʘ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʢʠ.  

ʇʝʨʰʠʡ - ʮʝ ʧʨʦʩʦʯʝʥʥʷ ʚʠʨʦʙʽʚ ʟ ʜʝʨʝʚʠʥʠ ʚʦʜʥʠʤʠ ʪʘ 
ʥʝʚʦʜʥʠʤʠ ʨʦʟʯʠʥʘʤʠ ʘʥʪʠʧʽʨʝʥʽʚ. ʏʠʤ ʙʽʣʴʰʝ ʘʥʪʠʧʽʨʝʥʫ ʚʚʝ-
ʜʝʥʦ ʚ ʜʝʨʝʚʠʥʫ, ʪʠʤ ʝʬʝʢʪʠʚʥʽʰʝ ʙʫʜʝ ʚʦʛʥʝʟʘʭʠʩʪ. ɼʣʷ ʟʘʜʦʚʦ-
ʣʝʥʥʷ ʨʽʟʥʠʭ ʚʠʤʦʛ ʟʘ ʥʦʨʤʘʤʠ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʽ ʙʫʜʽʚʝʣʴʥʠʤʠ 
ʥʦʨʤʘʤʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʨʽʟʥʽ ʩʧʦʩʦʙʠ ʦʙʨʦʙʢʠ: ʷʢ 
ʧʦʚʝʨʭʥʝʚʝ ʧʨʦʩʦʯʝʥʥʷ ʘʥʪʠʧʽʨʝʥʦʤ, ʪʘʢ ʽ ʩʧʦʩʽʙ ʟ ʚʠʢʦʨʠʩʪʘʥ-
ʥʷʤ ʛʘʨʷʯʦʾ ʽ ʭʦʣʦʜʥʦʾ ʚʘʥʥʠ ʘʥʪʠʧʽʨʝʥʫ ʟ ʥʘʩʪʫʧʥʦʶ ʦʙʨʦʙʢʦʶ 
ʧʨʦʩʫʰʝʥʦʾ ʜʝʨʝʚʠʥʠ ʧʦʣʽʤʝʨʥʠʤ ʘʥʪʠʩʝʧʪʠʢʦʤ. ʇʽʩʣʷ ʚʠʜʘ-
ʣʝʥʥʷ ʨʦʟʯʠʥʥʠʢʽʚ ʟ ʧʦʚʝʨʭʥʽ, ʥʘ ʛʣʠʙʠʥʽ 2-5 ʤʤ ʚ ʩʪʨʫʢʪʫʨʽ ʜʝ-
ʨʝʚʠʥʠ ʟʘʣʠʰʘʶʪʴʩʷ ʘʥʪʠʧʽʨʝʥʠ. ɸʥʪʠʧʽʨʝʥʘʤʠ, ʚ ʦʩʥʦʚʥʦʤʫ, 
ʩʣʫʞʘʪʴ ʘʤʦʥʽʡʥʽ ʩʦʣʽ, ʬʦʩʬʦʨʥʦʾ, ʩʽʨʯʘʥʦʾ ʢʠʩʣʦʪ, ʙʫʨʘ, ʙʦʨʥʘ 
ʢʠʩʣʦʪʘ ʪʦʱʦ. ɼʝʨʝʚʠʥʘ, ʷʢʘ ʤʽʩʪʠʪʴ ʚ ʩʚʦʾʡ ʩʪʨʫʢʪʫʨʽ ʘʥ-
ʪʠʧʽʨʝʥʠ, ʥʘʟʠʚʘʻʪʴʩʷ ʚʦʛʥʝʟʘʭʠʩʥʦʶ.  

ɼʨʫʛʠʡ ʰʣʷʭ ʧʦʩʠʣʝʥʥʷ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʜʝʨʝʚʠʥʠ ʧʦʣʷ-
ʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʥʘ ʾʾ ʧʦʚʝʨʭʥʶ ʥʘʥʦʩʷʪʴ ʚʦʛʥʝʟʘʭʠʩʥʝ ʧʦʢʨʠʪʪʷ, 
ʷʢʝ ʥʘ ʧʝʚʥʠʡ ʯʘʩ ʧʝʨʝʰʢʦʜʞʘʻ ʜʦʩʪʫʧʫ ʪʝʧʣʘ ʜʦ ʜʝʨʝʚʠʥʠ. ʊʘʢʘ 
ʜʝʨʝʚʠʥʘ ʪʝʞ ʥʘʟʠʚʘʻʪʴʩʷ ʚʦʛʥʝʟʘʭʠʩʥʦʶ. ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʝʬʝʢ-
ʪʠʚʥʦʩʪʽ ʧʦʢʨʠʪʪʷ ʪʘ ʡʦʛʦ ʪʦʚʱʠʥʠ, ʚʦʛʥʝʟʘʭʠʱʝʥʘ ʜʝʨʝʚʠʥʘ ʢʣʘ-
ʩʠʬʽʢʫʻʪʴʩʷ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʟʛʽʜʥʦ ɼʉʊʋ 
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4479:2005 ɹʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤʠ ʚʦʛʥʝʟʘʭʠʩʥʠʤʠ ʧʦʢʨʠʪʪʷʤʠ ʻ ʪʘʢʽ, 
ʱʦ ʩʧʫʯʫʶʪʴʩʷ, ʫʪʚʦʨʶʶʯʠ ʙʘʨôʻʨ ʜʣʷ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ.   

ʆʙʠʜʚʘ ʰʣʷʭʠ ʤʘʶʪʴ ʷʢ ʧʝʨʝʚʘʛʠ, ʪʘʢ ʽ ʥʝʜʦʣʽʢʠ. ʅʝʜʦʣʽʢʦʤ 
ʧʝʨʰʦʛʦ ʰʣʷʭʫ ʻ ʪʝ, ʱʦ ʩʦʣʴʦʚʽ ʘʥʪʠʧʽʨʝʥʠ ʧʽʜ ʜʽʻʶ ʘʪʤʦʩʬʝʨʥʦʾ 
ʚʦʣʦʛʠ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʯʝʨʝʟ ʚʠʟʥʘʯʝʥʠʡ ʯʘʩ ʚʠʩʦʣʶʶʪʴʩʷ ʽ ʥʘ ʧʦ-
ʚʝʨʭʥʽ ʜʝʨʝʚʠʥʠ ʫʪʚʦʨʶʻʪʴʩʷ ʰʘʨ ʢʨʠʩʪʘʣʽʯʥʠʭ ʩʦʣʝʡ, ʷʢʠʡ ʧʽʜ 
ʜʽʻʶ ʛʨʘʚʽʪʘʮʽʡʥʠʭ ʩʠʣ ʦʙʩʠʧʘʻʪʴʩʷ. ɼʝʨʝʚʠʥʘ ʚʪʨʘʯʘʻ ʚʦʛʥʝʟʘ-
ʭʠʩʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʘ ʪʦʤʫ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʦʾ ʦʙʨʦʙʢʠ. ɿʘ ʩʪʘ-
ʨʠʤʠ ʙʫʜʽʚʝʣʴʥʠʤʠ ʥʦʨʤʘʤʠ ʥʝʦʙʭʽʜʥʦ ʙʫʣʦ ʧʨʦʚʦʜʠʪʠ ʱʦʨʽʯʥʝ 
ʾʾ ʧʨʦʩʦʯʝʥʥʷ. ʆʢʨʽʤ ʮʴʦʛʦ ʧʨʦʩʦʯʫʚʘʣʴʥʽ ʟʘʩʦʙʠ ʤʽʩʪʠʣʠ ʘʥʪʠ-
ʩʝʧʪʠʯʥʽ ʨʝʯʦʚʠʥʠ ʜʣʷ ʙʽʦʟʘʭʠʩʪʫ ʜʝʨʝʚʠʥʠ. ʏʘʩʪʽʰʝ ʚʩʴʦʛʦ ʚ 
ʷʢʦʩʪʽ ʘʥʪʠʩʝʧʪʠʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʚʠʩʦʢʦʪʦʢʩʠʯʥʽ ʨʝʯʦʚʠʥʠ 1 
ʪʘ 2 ʢʣʘʩʽʚ ʥʝʙʝʟʧʝʢʠ ʟʘ ɻʆʉʊ 12.1.007, ʟʦʢʨʝʤʘ ʬʪʦʨʠʜ ʪʘ ʙʽʬʪʦ-
ʨʠʜ ʥʘʪʨʽʶ, ʩʦʣʽ ʚʘʞʢʠʭ ʤʝʪʘʣʽʚ (ʤʽʜʽ, ʢʦʙʘʣʴʪʫ, ʭʨʦʤʫ ʪʘ ʽʥʰʽ). 
ɺʦʛʥʝʙʽʦʟʘʭʠʩʥʘ ʦʙʨʦʙʢʘ ʜʝʨʝʚʠʥʠ ʧʨʦʚʦʜʠʣʘʩʴ ʥʘ ʪʘʢʠʭ ʦʙôʻʢ-
ʪʘʭ, ʷʢ ʞʠʪʣʦʚʽ ʙʫʜʠʥʢʠ, ʰʢʦʣʠ, ʜʦʰʢʽʣʴʥʽ ʫʩʪʘʥʦʚʠ ʪʦʱʦ. 
ʐʢʽʜʣʠʚʽ ʨʝʯʦʚʠʥʠ ʚʠʩʦʣʶʚʘʣʠʩʴ ʨʘʟʦʤ ʟ ʘʥʪʠʧʽʨʝʥʘʤʠ ʽ, ʪʘʢʠʤ 
ʯʠʥʦʤ, ʽʟ ʨʦʢʫ ʚ ʨʽʢ ʟʘʙʨʫʜʥʶʚʘʣʠ ʦʪʦʯʫʶʯʝ ʩʝʨʝʜʦʚʠʱʝ. ʊʝʨʤʽʥ 
ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʦʛʥʝʟʘʭʠʩʥʠʭ ʚʠʨʦʙʽʚ ʟ ʜʝʨʝʚʠʥʠ, ʟʘʭʠʩʪ ʷʢʦʾ ʚʠʢʦ-
ʥʘʥʠʡ ʜʨʫʛʠʤ ʩʧʦʩʦʙʦʤ (ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʢʨʠʪʪʽʚ), ʻ ʜʦʚʰʠʤ. ʆʜ-
ʥʘʢ, ʯʝʨʝʟ ʧʝʚʥʠʡ ʪʝʨʤʽʥ ʯʘʩʫ ʧʦʢʨʠʪʪʷ ʚʪʨʘʯʘʻ ʘʜʛʝʟʽʡʥʫ 
ʟʜʘʪʥʽʩʪʴ ʜʦ ʜʝʨʝʚʠʥʠ ʽ ʧʦʯʠʥʘʻ ʦʙʩʠʧʘʪʠʩʷ. ʈʝʤʦʥʪʥʘ ʟʜʘʪʥʽʩʪʴ 
ʪʘʢʠʭ ʧʦʢʨʠʪʪʽʚ ʜʫʞʝ ʩʢʣʘʜʥʘ. ʅʝʜʦʣʽʢʠ ʪʘʢʦʛʦ ʪʠʧʫ ʥʘʡʙʽʣʴʰ 
ʧʨʠʪʘʤʘʥʥʽ ʚʦʛʥʝʟʘʭʠʩʥʦʤʫ ʧʦʢʨʠʪʪʶ, ʦʩʥʦʚʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ 
ʷʢʦʛʦ ʻ ʩʠʣʽʢʘʪ ʥʘʪʨʽʶ (ʨʽʜʢʝ ʩʢʣʦ). ʇʦʤʠʣʢʘ ʨʦʟʨʦʙʥʠʢʽʚ ʮʴʦʛʦ 
ʧʦʢʨʠʪʪʷ ʙʫʣʘ ʚ ʪʦʤʫ, ʱʦ ʥʝ ʙʫʣʠ ʚʨʘʭʦʚʘʥʽ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʚʣʘ-
ʩʪʠʚʦʩʪʽ ʩʠʣʽʢʘʪʫ ʥʘʪʨʽʶ, ʟʦʢʨʝʤʘ, ʧʽʜ ʜʽʻʶ ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ, ʷʢ 
ʘʥʛʽʜʨʠʜʫ ʙʽʣʴʰ ʩʠʣʴʥʦʾ ʚʫʛʽʣʴʥʦʾ ʢʠʩʣʦʪʠ, ʷʢʠʡ ʧʝʨʝʭʦʜʠʪʴ ʚ 
ʢʘʨʙʦʥʘʪ ʥʘʪʨʽʶ ʟ ʫʪʚʦʨʝʥʥʷʤ ʦʢʩʠʜʫ ʢʨʝʤʥʽʶ. ʊʘʢʝ ʧʦʢʨʠʪʪʷ 
ʚʪʨʘʯʘʻ ʩʚʦʻ ʟʥʘʯʝʥʥʷ.  

ʊʘʢʦʞ ʦʜʥʠʤ ʟ ʚʘʞʣʠʚʠʭ ʧʠʪʘʥʴ ʧʨʦʬʽʣʘʢʪʠʢʠ ʛʦʨʽʥʥʷ ʮʝ-
ʣʶʣʦʟʦʚʤʽʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʪʝʨʤʽʥʫ 
ʜʽʾ ʚʠʢʦʨʠʩʪʘʥʠʭ ʚʦʛʥʝʟʘʭʠʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʧʨʠ ʢʦʥʪʘʢʪʽ ʟ ʘʪʤʦ-
ʩʬʝʨʦʶ, ʥʘʩʘʤʧʝʨʝʜ Ƅ ʧʦʢʨʽʚʝʣʴ ʜʘʭʽʚ ʟ ʦʯʝʨʝʪʫ, ʟʦʚʥʽʰʥʽʭ ʝʣʝ-
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ʤʝʥʪʽʚ ʟ ʜʝʨʝʚʠʥʠ. ʇʽʜ ʜʽʻʶ ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ ʚʦʛʥʝʟʘʭʠʩʥʽ ʨʝ-
ʯʦʚʠʥʠ ʤʦʞʫʪʴ ʧʦʩʪʫʧʦʚʦ ʚʠʤʠʚʘʪʠʩʴ ʟ ʤʘʪʝʨʽʘʣʽʚ ʽ, ʪʘʢʠʤ ʯʠ-
ʥʦʤ, ʟʤʝʥʰʫʚʘʪʠ ʪʝʨʤʽʥ ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʠʭ ʤʘʪʝʨʽʘʣʽʚ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʪʝʦʨʝʪʠʯʥʽ ʪʘ ʝʢʩʧʝ-
ʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʰʫʢʫ ʛʽʜʨʦʬʦʙʽʟʫʶʯʠʭ ʨʝʯʦʚʠʥ, ʷʢʽ ʙ 
ʤʘʣʠ ʩʧʦʨʽʜʥʝʥʽʩʪʴ ʜʦ ʧʦʚʝʨʭʥʽ ʚʦʛʥʝʙʽʦʟʘʭʠʱʝʥʠʭ ʮʝʣʶʣʦʟʦ-
ʚʤʽʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʛʽʜʨʦʬʦʙʽʟʘʪʦʨʽʚ ʻ 
ʧʦʣʽʘʤʬʦʣʽʪʥʽʩʪʴ ʤʘʢʨʦʤʦʣʝʢʫʣ, ʱʦ ʚʠʟʥʘʯʘʻ ʤʽʮʥʫ ʘʜʛʝʟʽʶ ʷʢ ʜʦ 
ʘʥʽʦʥʦʘʢʪʠʚʥʠʭ, ʪʘʢ ʽ ʢʘʪʽʦʥʦʘʢʪʠʚʥʠʭ ʧʦʚʝʨʭʦʥʴ ʤʘʪʝʨʽʘʣʽʚ. 

ʇʨʠʢʣʘʜʦʤ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘ-
ʩʪʦʩʫʚʘʥʥʷ ʚʦʛʥʝʟʘʭʠʩʥʦʾ ʜʝʨʝʚʠʥʠ ʤʦʞʝ ʩʣʫʞʠʪʠ ʧʦʞʝʞʘ, ʱʦ 
ʚʽʜʙʫʣʘʩʷ ʚ ʤʽʩʪʽ ɼʦʥʝʮʴʢʫ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʦʨʫʰʝʥʥʷ ʧʨʘʚʠʣ ʧʦ-
ʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʙʫʜʽʚʝʣʴʥʦ-ʤʦʥʪʘʞʥʠʭ ʨʦʙʽʪ 
ʚʽʜʙʫʣʦʩʷ ʟʘʛʦʨʷʥʥʷ ʯʘʩʪʠʥ ʧʦʢʨʽʚʣʽ ʛʦʪʝʣʶ ñʇʘʣʘʩ-ɼʦʥʙʘʩò, ʥʘ 
ʧʣʦʱʽ ʙʽʣʷ 2500ʤ2. ɺʦʛʥʝʥʥʘ ʤʘʩʘ ʙʽʪʫʤʥʦʾ ʩʫʤʽʰʽ ʪʘ ʨʫʙʝʨʦʡʜʫ 
ʩʪʝʢʣʘ ʥʘ ʜʝʨʝʚôʷʥʽ ʢʦʥʩʪʨʫʢʮʽʾ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʥʝʩʧʨʠʷʪʣʠʚʽ 
ʫʤʦʚʠ (ʪʝʤʧʝʨʘʪʫʨʘ ʩʷʛʘʣʘ ʧʦʥʘʜ 30 ʛʨʘʜʫʩʽʚ ʟʘ ʎʝʣʴʩʽʻʤ ʽ ʙʫʚ 
ʩʠʣʴʥʠʡ ʚʽʪʝʨ), ʧʦʞʝʞʘ ʥʝ ʨʦʟʚʠʥʫʣʘʩʴ, ʪʦʤʫ ʱʦ ʜʝʨʝʚôʷʥʽ ʢʦʥ-
ʩʪʨʫʢʮʽʾ ʧʦʢʨʽʚʣʽ, ʥʘ ʷʢʽ ʩʪʽʢʘʣʘ ʙʽʪʫʤʥʘ ʩʫʤʽʰ, ʙʫʣʠ ʦʙʨʦʙʣʝʥʽ 
ʚʦʛʥʝʟʘʭʠʩʥʦʶ ʢʦʤʧʦʟʠʮʽʻʶ ʽ ʚʠʪʨʠʤʘʣʠ ʪʝʨʤʽʯʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ. 
ɺʦʛʥʝʙʦʨʮʽ, ʷʢʽ ʣʽʢʚʽʜʫʚʘʣʠ ʧʦʞʝʞʫ, ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʷʢʙʠ ʥʝ 
ʙʫʣʦ ʧʨʦʬʽʣʘʢʪʠʯʥʦʾ ʚʦʛʥʝʟʘʭʠʩʥʦʾ ʦʙʨʦʙʢʠ ʜʝʨʝʚôʷʥʠʭ ʝʣʝ-
ʤʝʥʪʽʚ ʛʦʨʠʱʘ, ʪʦ ʧʦʞʝʞʘ ʥʘʙʫʣʘ ʙ ʟʥʘʯʥʦ ʙʽʣʴʰʠʭ ʨʦʟʤʽʨʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʭʠʩʪ ʮʝʣʶʣʦʟʦʚʤʽʩʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʷʢʽ ʚʠʢʦ-
ʨʠʩʪʦʚʫʶʪʴʩʷ ʥʘ ʨʽʟʥʠʭ ʦʙôʻʢʪʘʭ, ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ. ʋʩʽ 
ʨʽʰʝʥʥʷ ʛʨʫʥʪʫʶʪʴʩʷ ʥʘ ʨʦʟʨʦʙʣʝʥʥʽ ʥʘʫʢʦʚʠʭ ʦʩʥʦʚ ʚʦʛʥʝʙʽʦʟʘ-
ʭʠʩʪʫ ʮʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʦʣʴʦʚʠʭ ʘʥʪʠʧʽʨʝʥʽʚ, 
ʢʘʪʽʦʥʦʚʤʽʩʥʦʛʦ ʧʦʣʽʤʝʨʥʦʛʦ ʘʥʪʠʩʝʧʪʠʢʘ ʪʘ ʧʦʣʽʘʤʬʦʥʽʪʥʠʭ 
ʢʨʝʡʥʽʡʦʨʛʘʥʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʘ ʩʘʤʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʦʛʥʝʙʽʦʟʘʭʠ-
ʱʝʥʦʾ ʩʫʤʽʰʽ ʧʨʠ ʧʦʚʝʨʭʥʝʚʦʤʫ ʧʨʦʩʦʯʝʥʥʽ ʜʝʨʝʚʠʥʠ ʨʦʙʠʪʴ ʾʾ 
ʚʦʛʥʝʟʘʭʠʱʝʥʦʶ. 
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2. ɼʉʊʋ 2272-06. ʇʦʞʝʞʥʘ ʙʝʟʧʝʢʘ. ʊʝʨʤʽʥʠ ʪʘ ʚʠʟʥʘ-

ʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʥʷʪʴ. 
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ɺɼʆʉʂʆʅɸʃɽʅʅʗ ʇʈʆʌɯʃɸʂʊʀʂʀ ʊɸ  

ʇʆɾɽɾʆɻɸʉɯʅʅʗ ʃɯʉʆɺʀʍ ʇʆɾɽɾ 

 
ʆ.ɺ. ʄʽʣʣʝʨ, ʧʨʦʬʝʩʦʨ ʢʘʬʝʜʨʠ, ʖ.ʊ. ʉʫʜʥʽʮʠʥ, 

ʃʴʚʽʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 
 

ʉʪʠʭʽʡʥʽ ʣʠʭʘ ï ʮʝ ʨʽʟʥʦʤʘʥʽʪʥʽ ʷʚʠʱʘ ʧʨʠʨʦʜʠ, ʱʦ ʩʧʨʠʯʠ-
ʥʷʶʪʴ ʨʘʧʪʦʚʽ ʧʦʨʫʰʝʥʥʷ ʥʦʨʤʘʣʴʥʦʛʦ ʞʠʪʪʷ ʥʘʩʝʣʝʥʥʷ, ʘ ʪʘʢʦʞ 
ʨʫʡʥʫʚʘʥʥʷ ʤʘʪʝʨʽʘʣʴʥʠʭ ʮʽʥʥʦʩʪʝʡ ʪʘ ʥʘʥʝʩʝʥʥʷ ʟʙʠʪʢʽʚ ʥʘʚʢʦ-
ʣʠʰʥʴʦʤʫ ʩʝʨʝʜʦʚʠʱʫ. 

ʋ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʽʩʥʫʻ ʙʘʛʘʪʦ ʨʠʟʠʢʽʚ, ʩʧʨʠʯʠʥʝʥʠʭ ʧʨʠ-
ʨʦʜʥʠʤʠ ʪʘ ʚʠʨʦʙʥʠʯʠʤʠ ʢʘʪʘʩʪʨʦʬʘʤʠ. ɿʘʟʚʠʯʘʡ ʩʪʠʭʽʡʥʠʤʠ ʣʠ-
ʭʘʤʠ ʻ ʟʝʤʣʝʪʨʫʩʠ, ʧʦʚʝʥʽ, ʟʩʫʚʠ, ʩʥʽʛʦʚʽ ʟʘʤʝʪʠ, ʚʠʚʝʨʞʝʥʥʷ ʚʫʣ-
ʢʘʥʽʚ, ʟʩʫʚʠ, ʧʦʩʫʭʠ, ʫʨʘʛʘʥʠ, ʙʫʨʽ. ɼʦ ʪʘʢʠʭ ʧʨʦʙʣʝʤ ʩʣʽʜ ʜʦʜʘʪʠ 
ʧʦʞʝʞʽ, ʦʩʦʙʣʠʚʦ ʤʘʩʦʚʽ ʣʽʩʦʚʽ ʧʦʞʝʞʽ. 

ɺʽʜ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʩʪʨʘʞʜʘʻ ʥʝ ʪʽʣʴʢʠ ʣʶʜʩʴʢʝ ʩʫʩʧʽʣʴʩʪʚʦ, 
ʘ ʡ ʧʨʠʨʦʜʘ. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʙʘʛʘʪʴʦʭ ʥʝʛʘʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʪʘ-
ʢʠʭ ʷʢ ʛʣʦʙʘʣʴʥʝ ʧʦʪʝʧʣʽʥʥʷ, ʟʤʝʥʰʝʥʥʷ ʨʝʩʫʨʩʽʚ ʧʠʪʥʦʾ ʚʦʜʠ, ʛʦ-
ʣʦʜ ʪʘ ʧʦʷʚʘ ʥʦʚʠʭ ʩʪʠʭʽʡʥʠʭ ʣʠʭ. 



ʈʝʛʽʦʥʘʣʴʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 
 

 

 

67 

ɺ ʋʢʨʘʾʥʽ ʟʘ 9 ʤʽʩʷʮʽʚ 2020 ʨʦʢʫ ʚʽʜʙʫʣʦʩʷ 71999 ʧʦʞʝʞ, ʟ 

ʷʢʠʭ ʚ ʝʢʦʩʠʩʪʝʤʘʭ ʪʘ ʥʘ ʚʽʜʢʨʠʪʠʭ ʪʝʨʠʪʦʨʽʷʭ 46374, ʱʦ ʥʘ 6854 

ʧʦʞʝʞʽ ʙʽʣʴʰʝ ʥʽʞ ʟʘ ʘʥʘʣʦʛʽʯʥʠʡ ʧʝʨʽʦʜ 2019 ʨʦʢʫ. ɼʘʥʽ ʧʦʞʝʞʽ 

ʚʠʥʠʢʣʠ ʫ ʟʚôʷʟʢʫ ʟʽ ʟʤʽʥʦʶ ʢʣʽʤʘʪʫ, ʥʝʦʙʝʨʝʞʥʠʤ ʧʦʚʦʜʞʝʥʥʷʤ 

ʟ ʚʦʛʥʝʤ ʽ ʥʠʟʢʠ ʽʥʰʠʭ ʧʨʠʯʠʥ. 

ʃʽʩʦʚʘ ʧʦʞʝʞʘ ʤʘʻ ʙʘʛʘʪʦ ʘʩʧʝʢʪʽʚ, ʽ ʜʣʷ ʦʧʠʩʫ ʾʾ ʧʦʚʝʜʽʥʢʠ 

ʽʩʥʫʻ ʙʘʛʘʪʦ ʢʽʣʴʢʽʩʥʠʭ ʦʟʥʘʢ. ʅʘʡʙʽʣʴʰ ʦʩʥʦʚʥʠʤʠ ʦʟʥʘʢʘʤʠ 

ʣʽʩʦʚʦʾ ʧʦʞʝʞʽ ʻ: ʾʾ ʪʠʧ, ʧʨʠʯʠʥʠ ʾʾ ʚʠʥʠʢʥʝʥʥʷ, ʧʦʰʠʨʝʥʥʷ. 

ʃʽʩʦʚʽ ʧʦʞʝʞʽ, ʷʢ ʧʨʘʚʠʣʦ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʰʘʨʦʤ ʧʘʣʠʚʘ. ʐʘʨ ʧʘ-

ʣʠʚʘ ʤʦʞʝ ʤʘʪʠ ʪʨʠ ʪʠʧʠ: ʥʘʟʝʤʥʘ ʘʙʦ ʧʽʜʟʝʤʥʘ ʧʦʞʝʞʘ, ʧʦʚʝʨʭ-

ʥʝʚʘ ʧʦʞʝʞʘ ʽ ʧʦʞʝʞʘ ʢʨʦʥʠ ʜʝʨʝʚ. ʎʽ ʪʠʧʠ ʜʫʞʝ ʨʽʟʥʽ. ʋ ʩʚʦʶ 

ʯʝʨʛʫ, ʚ ʭʚʦʡʥʠʭ ʣʽʩʦʚʠʭ ʧʦʞʝʞʘʭ ʤʦʞʫʪʴ ʤʘʪʠ ʤʽʩʮʝ ʚʩʽ ʮʽ ʪʠʧʠ, 

ʥʘʚʽʪʴ ʷʢʱʦ ʮʝ ʚʝʣʠʢʘ ʧʦʞʝʞʘ. 

ɹʘʛʘʪʦ ʚʯʝʥʠʭ ʪʘ ʨʷʪʫʚʘʣʴʥʠʢʽʚ ʥʘʟʠʚʘʶʪʴ ʣʽʩʦʚʫ ʧʦʞʝʞʫ 

"ʜʚʦʩʽʯʥʠʤ ʤʝʯʝʤ", ʚʦʥʠ ʥʘʜʘʶʪʴ ʾʡ ʢʦʨʠʩʥʽ ʘʩʧʝʢʪʠ(ʪʘʢ ʟʚʘʥʽ 

çʧʦʟʠʪʠʚʥʽè ʧʦʞʝʞʽ (çʢʦʥʪʨʦʣʴʦʚʘʥʽ ʧʘʣʠè), ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʟʥʠ-

ʟʠʪʠ ʧʨʠʨʦʜʥʫ ʧʦʞʝʞʥʫ ʥʝʙʝʟʧʝʢʫ, ʩʧʨʠʷʶʪʴ ʧʨʠʨʦʜʥʦʤʫ 

ʚʽʜʥʦʚʣʝʥʥʶ ʣʽʩʽʚ, ʫʪʨʠʤʘʥʥʶ ʘʙʦ ʚʽʜʥʦʚʣʝʥʥʶ ʥʘ ʟʘʧʦʚʽʜʥʠʭ ʪʝ-

ʨʠʪʦʨʽʷʭ ʟʥʠʢʘʶʯʠʭ ʚʠʜʽʚ ʨʦʩʣʠʥ ʽ ʪʚʘʨʠʥ), ʘʣʝ ʪʘʢʦʞ ʥʝ ʟʘʙʫʚʘ-

ʶʪʴ, ʱʦ ʚʦʛʦʥʴ ʤʦʞʝ ʙʫʪʠ ʩʤʝʨʪʝʣʴʥʠʤ ʪʘ ʨʫʡʥʽʚʥʠʤ. ɼʣʷ ʧʨʠ-

ʢʣʘʜʫ, ʧʦʞʝʞʽ 1910 ʨʦʢʫ ʥʘ ʇʽʚʥʽʯʥʽʡ ʉʢʝʣʷʩʪʽʡ ʛʦʨʽ ʉʐɸ ʙʫʣʠ 

ʥʘʡʙʽʣʴʰ ʨʝʟʦʥʘʥʩʥʠʤʠ ʚ ʽʩʪʦʨʽʾ ʣʽʩʦʚʠʭ ʧʦʞʝʞ. ʇʨʦ ʮʝ ʡʜʝʪʴʩʷ, 

ʟʦʢʨʝʤʘ, ʚ ʘʤʝʨʠʢʘʥʩʴʢʽʡ ʙʽʦʛʨʘʬʽʯʥʽʡ ʢʽʥʦʜʨʘʤʽ çɼʽʣʦ ʭʦʨʦ-

ʙʨʠʭè. ɺ ʮʝʥʪʨʽ ʩʶʞʝʪʫ ʟʦʙʨʘʞʝʥʘ ʝʣʽʪʥʘ ʢʦʤʘʥʜʘ ʧʦʞʝʞʥʠʭ 

çGraniteMountainHotshotsè, ʷʢʽ ʟʽʪʢʥʫʣʠʩʷ ʟ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰʠʭ 

ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʚ ʤʽʩʪʝʯʢʫ ʇʨʝʩʢʦʪʪ, ʰʪʘʪ ɸʨʠʟʦʥʘ. ʇʽʜ ʯʘʩ ʙʦ-

ʨʦʪʴʙʠ ʟʽ ʩʪʠʭʽʡʥʠʤ ʣʠʭʦʤ ʟʘʛʽʥ ʚʪʨʘʪʠʚ 19 ʯʣʝʥʽʚ ʢʦʤʘʥʜʠ. ʎʝ 

ʧʨʠʟʚʝʣʦ ʜʦ ʙʘʛʘʪʴʦʭ ʩʤʝʨʪʝʡ, ʧʨʠʥʘʡʤʥʽ 87 ʚʦʛʥʝʙʦʨʮʽʚ ʪʘ ʮʠ-

ʚʽʣʴʥʠʭ ʣʶʜʝʡ ʟʫʩʪʨʽʣʠ ʩʚʦʶ ʩʤʝʨʪʴ. ʎʝ ʧʦʢʘʟʫʻ, ʥʘʩʢʽʣʴʢʠ ʚʘʞ-

ʣʠʚʦ ʟʥʘʪʠ ʧʨʦ ʧʦʚʝʜʽʥʢʫ ʣʽʩʦʚʠʭ ʧʦʞʝʞ, ʷʢ ʟʘʧʦʙʽʛʪʠ ʯʠ ʟʤʝʥ-

ʰʠʪʠ ʟʙʠʪʢʠ ʚʽʜ ʥʠʭ. 

ʂʝʨʫʚʘʥʥʷ ʛʘʩʽʥʥʷʤ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʚʢʣʶʯʘʻ ʙʘʛʘʪʦ ʘʩʧʝʢʪʽʚ, 

ʘʣʝ ʦʩʥʦʚʥʠʤʠ ʟ ʥʠʭ ʻ: 

- ʟʘʧʦʙʽʛʘʥʥʷ ʣʽʩʦʚʠʤ ʧʦʞʝʞʘʤ (ʥʘʧʨʠʢʣʘʜ, ʽʥʬʦʨʤʫʚʘʥʥʷ 
ʥʘʩʝʣʝʥʥʷ ʧʨʦ ʟʘʙʦʨʦʥʫ ʨʦʟʧʘʣʶʚʘʥʥʷ ʙʘʛʘʪʪʷ ʫ ʣʽʩʘʭ); 
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- ʚʠʷʚʣʝʥʥʷ ʧʦʞʝʞ ʚ ʣʽʩʘʭ ʪʘ ʩʚʦʻʯʘʩʥʝ ʽʥʬʦʨʤʫʚʘʥʥʷ 
ʥʘʩʝʣʝʥʥʷ ʧʨʦ ʮʝ; 

- ʦʨʛʘʥʽʟʘʮʽʷ ʙʝʟʧʝʢʠ ʜʣʷ ʣʶʜʝʡ ʟʘ ʧʦʪʨʝʙʠ (ʥʘʧʨʠʢʣʘʜ, 
ʷʢʱʦ ʚʦʛʦʥʴ ʟʥʘʭʦʜʠʪʴʩʷ ʟʘʥʘʜʪʦ ʙʣʠʟʴʢʦ ʜʦ ʤʽʩʪ ʪʘ ʤʽʩʪ, 

ʝʚʘʢʫʘʮʽʷ ʥʘʩʝʣʝʥʥʷ ʪʘ ʥʘʜʘʥʥʷ ʡʦʤʫ ʛʫʤʘʥʽʪʘʨʥʦʾ ʜʦʧʦ-

ʤʦʛʠ); 

- ʧʦʯʘʪʢʦʚʘ ʜʠʩʧʝʪʯʝʨʩʴʢʘ ʘʪʘʢʘ (ʥʘʧʨʠʢʣʘʜ, ʚʩʪʘʥʦʚʣʝʥʥʷ 
ʧʨʽʦʨʠʪʝʪʽʚ ʜʣʷ ʮʽʣʝʡ ʘʚʽʘʮʽʡʥʠʭ ʪʘʥʢʝʨʽʚ ʪʘ ʥʘʟʝʤʥʠʭ 

ʝʢʽʧʘʞʽʚ); 

- ʨʦʟʨʦʙʣʝʥʥʷ ʧʣʘʥʽʚ ʛʘʩʽʥʥʷ ʧʦʞʝʞ; 

- ʘʥʘʣʽʟ ʜʽʡ ʣʽʢʚʽʜʘʪʦʨʽʚ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʛʘʩʽʥʥʷ ʧʦʞʝʞʽ 
(ʚʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʧʦʤʠʣʦʢ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʾʭ ʫʥʠʢ-

ʥʝʥʥʷ). 

ʎʽ ʦʩʥʦʚʥʽ ʘʩʧʝʢʪʠ ʜʦʧʦʤʘʛʘʶʪʴ ʨʷʪʫʚʘʣʴʥʠʢʘʤ ʪʘ ʫʨʷ-

ʜʦʚʮʷʤ ʨʦʟʚ'ʷʟʫʚʘʪʠ ʧʨʦʙʣʝʤʠ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʧʽʜ ʯʘʩ 

ʣʽʩʦʚʦʾ ʧʦʞʝʞʽ, ʽ ʥʝ ʟʘʧʦʙʽʛʪʠ ʾʭ ʚʠʥʠʢʥʝʥʥʶ ʫ ʤʘʡʙʫʪʥʴʦʤʫ. 

ʗʢʱʦ, ʨʦʟʛʣʷʜʘʪʠ ʜʦʩʚʽʜ ʫʢʨʘʾʥʩʴʢʠʭ ʚʦʛʥʝʙʦʨʮʽʚ ʪʘ ʩʪʘʪʠ-

ʩʪʠʢʫ ʣʽʩʦʚʠʭ ʧʦʞʝʞ, ʪʦ ʤʦʞʥʘ ʟʨʦʟʫʤʽʪʠ, ʱʦ ʣʽʩʦʚʽ ʧʦʞʝʞʽ ʚ 

ʋʢʨʘʾʥʽ ʧʦʯʠʥʘʶʪʴʩʷ ʟ ʢʽʥʮʷ ʚʝʩʥʠ  ̔ʪʨʠʚʘʶʪʴ ʜʦ ʧʦʯʘʪʢʫ ʦʩʝʥʽ. 

ɸʣʝ ʤʦʞʣʠʚʽ ʧʦʞʝʞʽ, ʷʢʽ ʪʨʠʚʘʶʪʴ ʽ ʜʦ ʧʦʯʘʪʢʫ ʟʠʤʠ. 

ʆʩʪʘʥʥʷ ʥʘʡʙʽʣʴʰ ʨʝʟʦʥʘʥʩʥʘ ʣʽʩʦʚʘ ʧʦʞʝʞʘ ʙʫʣʘ ʫ ʂʠʾʚʩʴ-

ʢʽʡ ʦʙʣʘʩʪʽ, ʚ ʏʦʨʥʦʙʠʣʴʩʴʢʦʤʫ ʨʘʡʦʥʽ, ʷʢʘ ʚʽʜʙʫʣʘʩʷ 4 ʢʚʽʪʥʷ 

2020 ʨʦʢʫ. ʇʦʞʝʞʘ ʦʭʦʧʠʣʘ ʧʣʦʱʫ 470 ʢʤĮ. ʎʝ ʙʫʣʘ ʥʘʡʙʽʣʴʰʘ 

ʧʦʞʝʞʘ ʚ ʝʢʦʩʠʩʪʝʤʽ ʟʘ 2020 ʨʽʢ ʥʘ ʣʽʩʦʚʽʡ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ. ʋ 

ʜʘʥʦʤʫ ʨʘʡʦʥʽ ʩʧʘʣʝʥʥʷ ʣʽʩʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʜʦʩʠʪʴ ʯʘʩʪʦ, ʦʩʢʽʣʴʢʠ 

ʨʽʚʝʥʴ ʨʘʜʽʘʮʽʾ ʧʽʩʣʷ ʚʠʙʫʭʫ ʥʘ ɸɽʉ ʩʪʘʚ ʟʘʥʘʜʪʦ ʚʠʩʦʢʠʤ ʜʣʷ 

ʧʦʩʪʽʡʥʦʛʦ ʧʝʨʝʙʫʚʘʥʥʷ ʣʶʜʝʡ ʥʘ ʪʝʨʠʪʦʨʽʾ. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, 

ʩʪʘʻ ʟʨʦʟʫʤʽʣʦ, ʱʦ ʥʽʭʪʦ ʥʝ ʜʦʛʣʷʜʘʻ ʟʘ ʮʠʤʠ ʣʽʩʦʚʠʤʠ ʤʘʩʠʚʘʤʠ. 

ʎʝʡ ʣʽʩ ʧʦʯʠʥʘʻ ʛʦʨʽʪʠ ʯʝʨʝʟ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʩʫʭʦʾ ʪʨʘʚʠ, ʧʽʩʣʷ 

ʯʦʛʦ ʧʦʣʫʤôʷ ʧʝʨʝʭʦʜʠʪʴ ʥʘ ʭʚʦʡʥʠʡ ʣʽʩ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʦʞʝʞʘ ʨʫ-

ʭʘʣʘʩʷ ʜʦ ʥʘʧʽʚʟʨʫʡʥʦʚʘʥʠʭ ʙʫʜʠʥʢʽʚ. ʆʩʢʽʣʴʢʠ ʚ ʮʽʡ ʤʽʩʮʝʚʦʩʪʽ 

ʣʶʜʠ ʥʝ ʞʠʣʠ ʧʦʥʘʜ 30 ʨʦʢʽʚ. ʎʝʡ ʘʩʧʝʢʪ ʚʽʜʽʛʨʘʚ ʚʘʞʣʠʚʫ ʨʦʣʴ, 

ʦʩʢʽʣʴʢʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʣʶʜʝʡ ʧʦʪʨʽʙʝʥ ʫʨʷʜʦʚʠʡ ʜʦʟʚʽʣ ʜʣʷ ʝʚʘ-

ʢʫʘʮʽʾ ʙʘʛʘʪʴʦʭ ʣʶʜʝʡ. 



ʈʝʛʽʦʥʘʣʴʥʘ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 
 

 

 

69 

ʇʽʜ ʯʘʩ ʮʽʻʾ ʧʦʞʝʞʽ ɼʝʨʞʘʚʥʘ ʩʣʫʞʙʘ ʋʢʨʘʾʥʠ ʟ ʥʘʜʟʚʠʯʘʡ-

ʥʠʭ ʩʠʪʫʘʮʽʡ ʟʘʣʫʯʠʣʘ ʧʦʥʘʜ 500 ʨʷʪʫʚʘʣʴʥʠʢʽʚ, 110 ʦʜʠʥʠʮʴ ʪʝʭ-

ʥʽʢʠ, ʟ ʷʢʠʭ 3 ʣʽʪʘʢʠ ʪʘ 3 ʚʝʨʪʦʣʴʦʪʠ ʜʣʷ ʧʨʠʜʫʰʝʥʥʷ ʮʴʦʛʦ ʚʦʛʥʶ 

ʽ ʙʦʨʦʣʘʩʷ ʟ ʧʦʞʝʞʝʶ ʢʦʣʦ 20 ʜʽʙ. 

ʈʦʟʛʣʷʜʘʶʯʠ ʜʦʩʚʽʜ ʉʐɸ ʩʪʘʻ ʟʨʦʟʫʤʽʣʠʤ, ʱʦ ʚʦʥʠ ʙʽʣʴʰ 

ʜʦʩʢʦʥʘʣʦ ʧʽʜʛʦʪʦʚʣʝʥʘ ʜʦ ʛʘʩʽʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ. 

ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʣʽʩʦʚʠʤ ʧʦʞʝʞʘʤ ʪʘ ʾʭ ʛʘʩʽʥʥʷ ʚ 1936 ʨʦʮʽ 

ʙʫʣʘ ʟʘʩʥʦʚʘʥʘ ʉʣʫʞʙʘ ʣʽʩʽʚ ʉʐɸ, ʷʢʘ ʚʢʣʶʯʘʻ ʫʧʨʘʚʣʽʥʥʷ ʧʦ-

ʞʝʞʘʤʠ (ʪʦʙʪʦ ʉʣʫʞʙʫ ʣʽʩʦʚʦʾ ʧʦʞʝʞʽ). ʉʣʫʞʙʘ ʜʦʩʠʪʴ ʝʬʝʢ-

ʪʠʚʥʦ ʧʨʦʪʠʜʽʻ ʣʽʩʦʚʠʤ ʧʦʞʝʞʘʤ. 

ʎʽ ʬʘʢʪʠ ʜʘʶʪʴ ʟʨʦʟʫʤʽʪʠ, ʱʦ ʫʨʷʜ ʉʐɸ ʜʦʩʠʪʴ ʧʽʜʛʦʪʦʚ-

ʣʝʥʠʡ ʜʦ ʣʽʩʦʚʠʭ ʧʦʞʝʞ. ɸʣʝ, ʟʚʘʞʘʶʯʠ ʥʘ ʩʢʣʘʜʥʽʩʪʴ ʮʽʻʾ ʧʦ-

ʞʝʞʽ, ʥʘʚʽʪʴ ʥʘʡʙʽʣʴʰ ʧʽʜʛʦʪʦʚʣʝʥʽ ʧʽʜʨʦʟʜʽʣʠ ʉʐɸ ʥʝ ʟʜʘʪʥʽ ʪʘʢ 

ʣʝʛʢʦ ʾʾ ʣʦʢʘʣʽʟʫʚʘʪʠ. ʊʘʢʘ ʩʠʪʫʘʮʽʷ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʣʶʜʠ 

ʧʦʩʪʽʡʥʦ ʛʦʪʦʚʽ ʜʦ ʚʩʽʭ ʤʦʞʣʠʚʠʭ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ. ʎʝ 

ʦʟʥʘʯʘʻ, ʱʦ ʧʦʞʝʞʥʽ ʩʣʫʞʙʠ ʮʽʻʾ ʢʨʘʾʥʠ ʚʞʝ ʟʥʘʶʪʴ, ʷʢʽ ʜʽʾ ʩʣʽʜ 

ʨʦʙʠʪʠ ʚ ʪʘʢʠʭ ʩʪʠʭʽʡʥʠʭ ʣʠʭʘʭ, ʱʦʙ ʜʦʧʦʤʦʛʪʠ ʣʶʜʷʤ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʉʐɸ ð ʮʝ ʢʨʘʾʥʘ, ʷʢʘ ʜʦʙʨʝ ʧʽʜʛʦʪʦʚʣʝʥʘ ʜʦ 

ʣʦʢʘʣʽʟʘʮʽʾ ʪʘ ʣʽʢʚʽʜʘʮʽʾ ʚʩʽʭ ʚʠʜʽʚ ʣʽʩʦʚʠʭ ʧʦʞʝʞ.  

ʊʦ, ʱʦ ʞ  ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʫʚʘʪʠ ʘʙʠ ʧʨʦʪʠʩʪʦʷʪʠ ʧʦʰʠʨʝʥʥʶ 

ʣʽʩʦʚʠʭ ʧʦʞʝʞ? 

- ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʽʜʧʦʚʽʜʥʦʛʦ ʦʩʥʘʱʝʥʥʷ ʩʧʝʮʽʘʣʴʥʠʭ 

ʧʽʜʨʦʟʜʽʣʽʚ ʜʣʷ ʨʦʟʚôʷʟʢʫ ʧʠʪʘʥʴ ʽʟ ʟʘʧʦʙʽʛʘʥʥʷ ʪʘ 

ʣʽʢʚʽʜʘʮʽʾ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʪʘ ʜʦʧʦʤʦʛʠ ʣʶʜʷʤ; 

- ˇʨʫʥʪʦʚʥʘ ʧʽʜʛʦʪʫʚʘʥʥʷ ʨʷʪʫʚʘʣʴʥʠʢʽʚ, ʪʘ ʤʘʪʝʨʽʘʣʴʥʦʾ 

ʙʘʟʠ ʧʽʜʨʦʟʜʽʣʽʚ ʚ ʨʘʡʦʥʽ ʚʠʾʟʜʫ ʷʢʠʭ ʪʨʘʧʣʷʶʪʴʩʷ ʣʽʩʦʚʽ 

ʧʦʞʝʞʽ; 

- ʦʨʛʘʥʽʟʘʮʽʷ ʩʧʝʮʽʘʣʴʥʠʭ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʚʯʘʥʴ ʤʽʞ ʨʷʪʫ-
ʚʘʣʴʥʠʤʠ ʩʣʫʞʙʘʤʠ ʱʦʜʦ ʛʘʩʽʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʜʣʷ 

ʧʽʜʚʠʱʝʥʥʷ ʥʘʚʠʢʽʚ ʛʘʩʽʥʥʷ ʣʽʩʦʚʠʭ ʧʦʞʝʞ; 

- ʟʘʣʫʯʝʥʥʷ ʤʽʞʥʘʨʦʜʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ ʜʦ ʣʽʢʚʽʜʘʮʽʾ ʤʘʩ-

ʰʪʘʙʥʠʭ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʜʣʷ ʰʚʠʜʢʦʾ ʣʽʢʚʽʜʘʮʽʾ ʧʦʞʝʞʽ; 

- ʽʥʬʦʨʤʫʚʘʥʥʷ ʥʘʩʝʣʝʥʥʷ ʧʨʦ ʥʝʙʝʟʧʝʢʫ ʣʽʩʦʚʠʭ ʧʦʞʝʞ; 

- ʟʘʧʦʙʽʛʘʥʥʷ ʣʽʩʦʚʠʤ ʧʦʞʝʞʘʤ ʰʣʷʭʦʤ ʨʦʟʯʠʱʝʥʥʷ ʣʽʩʽʚ; 
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- ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʥʷ ʩʫʯʘʩʥʦʾ ʪʝʭʥʽʢʠ (ʜʨʦʥʽʚ ʪʦʱʦ) ʜʣʷ 
ʮʽʣʦʜʦʙʦʚʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟ ʤʝʪʦʶ ʩʚʦʻʯʘʩʥʦʛʦ ʚʠʷʚ-

ʣʝʥʥʷ ʦʩʝʨʝʜʢʽʚ ʧʦʞʝʞ. 
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ʋɼʂ 614.835 

 

ɸʅɸʃɯɿ ʇʆɾɽɾʅʆɰ ʅɽɹɽɿʇɽʂʀ ɼɽʈɽɺʆʆɹʈʆɹʅʀʍ 

ʇɯɼʇʈʀɭʄʉʊɺ 

 

ʆ. ʈ. ʄʫʨʘʰʢʽʥ, ʅ.ʆ. ʌʝʨʝʥʮ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, 

 ʃʴʚʽʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 

 

ʇʨʦʙʣʝʤʘ ʫʙʝʟʧʝʯʝʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʧʽʜʧʨʠʻʤʩʪʚ  ʤʘʻ ʟʘʛʘʣʴ-

ʥʦʜʝʨʞʘʚʥʝ ʟʥʘʯʝʥʥʷ ʽ ʾʾ ʘʢʪʫʘʣʴʥʽʩʪʴ ʟ ʨʦʟʚʠʪʢʦʤ ʩʫʩʧʽʣʴʩʪʚʘ ʟʨʦ-

ʩʪʘʻ. ɿʘ ʜʘʥʠʤʠ ʩʪʘʪʠʩʪʠʢʠ [1] ʫ 2019 ʨʦʮʽ ʚ ʋʢʨʘʾʥʽ ʚ ʩʝʨʝʜʥʴʦʤʫ 

ʱʦʜʥʷ ʚʠʥʠʢʘʣʦ 262  ʧʦʞʝʞʽ, ʥʘ ʷʢʠʭ ʛʠʥʫʣʦ 5 ʽ ʦʪʨʠʤʫʚʘʣʦ 

ʪʨʘʚʤʠ 4 ʣʶʜʝʡ, ʚʦʛʥʝʤ ʟʥʠʱʫʚʘʣʦʩʴ ʘʙʦ ʧʦʰʢʦʜʞʫʚʘʣʦʩʴ 70 

ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ ʪʘ 13 ʦʜʠʥʠʮʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. ʑʦʜʝʥʥʽ 

ʤʘʪʝʨʽʘʣʴʥʽ ʚʪʨʘʪʠ ʚʽʜ ʧʦʞʝʞ ʩʪʘʥʦʚʠʣʠ ʙʣʠʟʴʢʦ 29,1 ʤʣʥ  ʛʨʥ.  

ʆʩʦʙʣʠʚʦʾ  ʫʚʘʛʠ ʚ ʥʘʰ ʯʘʩ ʟʘʩʣʫʛʦʚʫʻ  ʜʝʨʝʚʦʦʙʨʦʙʥʘ ʧʨʦ-

ʤʠʩʣʦʚʽʩʪʴ. ɸʜʞʝ ʚ ʮʝʭʘʭ ʜʝʨʝʚʦʦʙʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʯʝʨʝʟ  ʥʘ-

ʷʚʥʽʩʪʴ ʛʦʨʶʯʦʾ ʩʠʨʦʚʠʥʠ, ʯʝʨʝʟ ʨʽʟʥʦʤʘʥʽʪʥʽ  ʥʝʙʝʟʧʝʯʥʽ ʪʝʭʥʦ-

ʣʦʛʽʯʥʽ ʧʨʦʮʝʩʠ ʧʨʦʮʝʩ ʛʦʨʽʥʥʷ ʤʦʞʝ  ʧʨʦʪʽʢʘʪʠ  ʟ ʚʝʣʠʢʦʶ ʽʥʪʝʥ-

ʩʠʚʥʽʩʪʶ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʝʨʝʚʦʦʙʨʦʙʥʽ  ʧʽʜʧʨʠʻʤʩʪʚʘ  ʚʠʤʘʛʘʶʪʴ 

ʝʬʝʢʪʠʚʥʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ  ʧʦʞʝʞ ʪʘ ʘʚʘʨʽʡ. ɼʣʷ ʚʧʨʦ-

ʚʘʜʞʝʥʥʷ ʪʘʢʠʭ ʟʘʭʦʜʽʚ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʧʦʞʝʞʥʦʾ ʥʝ-

ʙʝʟʧʝʢʠ ʜʝʨʝʚʦʦʙʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. 

ɺ ʪʝʭʥʦʣʦʛʽʯʥʦʤʫ ʧʨʦʮʝʩʽ ʜʝʨʝʚʦʦʙʨʦʙʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ ʚʠ-

ʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢʽ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʽ ʨʝʯʦʚʠʥʠ, ʷʢ: ʜʝʨʝʚʠʥʘ, ʜʝ-

ʨʝʚʥʠʡ ʧʠʣ, ʤʘʩʪʠʣʘ. ɻʦʨʶʯʽ ʤʘʪʝʨʽʘʣʠ ʻ ʫ ʚʠʛʣʷʜʽ  ʢʨʫʛʣʦʛʦ ʣʽʩʫ, 

ʧʠʣʦʤʘʪʝʨʽʘʣʽʚ, ʪʨʽʩʢʠ, ʚʽʜʭʦʜʽʚ ʜʝʨʝʚʠʥʠ, ʪʠʨʩʠ. ɿʘʚʘʥʪʘʞʝʥʽʩʪʴ ʜʝ-

ʨʝʚʠʥʦʶ ʟʘʛʦʪʽʚʝʣʴʥʠʭ ʽ ʚʝʨʩʪʘʪʥʠʭ  ʮʝʭʽʚ ʧʝʨʝʚʠʱʫʻ 200 ʢʛ/ʤ2.  

ʆʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʥʝʜʦʣʽʢʽʚ ʜʝʨʝʚʠʥʠ ʻ ʧʽʜʚʠʱʝʥʘ ʛʦʨʶʯʽʩʪʴ. 

ʉʪʫʧʽʥʴ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʜʝʨʝʚʦʦʙʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʚʠʟʥʘ-

ʯʘʻʪʴʩʷ ʩʪʘʥʦʤ ʜʝʨʝʚʠʥʠ ʪʘ ʩʧʦʩʦʙʦʤ ʾʾ ʟʙʝʨʽʛʘʥʥʷ. ɺʽʜ ʩʪʘʥʫ ʜʝʨʝʚʠʥʠ 

ʟʘʣʝʞʠʪʴ ʟʜʘʪʥʽʩʪʴ ʜʦ ʟʘʛʦʨʷʥʥʷ. ɺʽʜʦʤʦ, ʱʦ ʩʢʣʘʜʠ ʧʠʣʦʤʘʪʝʨʽʘʣʽʚ 

ʤʘʶʪʴ ʙʽʣʴʰʫ ʥʝʙʝʟʧʝʢʫ, ʥʽʞ ʩʢʣʘʜʠ ʢʦʣʦʜ. ʉʢʣʘʜʠ, ʜʝ ʟʙʝʨʽʛʘʶʪʴʩʷ 

ʪʠʨʩʘ, ʩʪʨʫʞʢʘ, ʽʥʰʽ ʚʽʜʭʦʜʠ, ʱʝ ʙʽʣʴʰ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʽ.  



ɸʂʊʋɸʃʔʅɯ ʇʈʆɹʃɽʄʀ ʇʆɾɽɾʅʆɰ ɹɽɿʇɽʂʀ ʊɸ 
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ʊʝʤʧʝʨʘʪʫʨʘ ʩʘʤʦʟʘʡʤʘʥʥʷ  ʜʝʨʝʚʠʥʠ ʚʦʣʦʛʽʩʪʶ 9% ʟʥʘʭʦ-

ʜʠʪʴʩʷ ʚ ʤʝʞʘʭ 375é405 Üʉ ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʨʦʜʠ ʜʝʨʝʚʠʥʠ. ɼʝʨʝʚ-

ʥʠʡ ʧʠʣ ʬʨʘʢʮʽʾ 74é100 ʤʢʤ ʟ ʚʦʣʦʛʽʩʪʶ 6,4% ʤʘʻ ʪʝʤʧʝʨʘʪʫʨʫ 

ʩʘʤʦʟʘʡʤʘʥʥʷ 255 Üʉ. ʇʦʞʝʞʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʮʝʭʘʭ ʤʝʭʘʥʽʯʥʦʾ 

ʦʙʨʦʙʢʠ ʜʝʨʝʚʠʥʠ ʜʦʨʽʚʥʶʻ 78 ʢʛ/ʤ2. ʊʘʢʽ ʮʝʭʠ ʟʘ ʚʠʙʫʭʦʧʦ-

ʞʝʞʥʦʶ ʥʝʙʝʟʧʝʢʦʶ ʥʘʣʝʞʘʪʴ ʜʦ ʢʘʪʝʛʦʨʽʾ çɺè, ʢʣʘʩ ʟʦʥʠ ʇ-ɯɯʘ.  

ɼʣʷ ʦʮʽʥʢʠ ʧʦʞʝʞʦʚʠʙʫʭʦʥʝʙʝʟʧʝʢʠ ʧʠʣʦʧʦʚʽʪʨʷʥʦʾ ʩʫʤʽʰʽ 

ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʤʘʻ ʥʠʞʥʷ ʢʦʥʮʝʥʪʨʘʮʽʡʥʘ ʤʝʞʘ ʧʦʰʠʨʝʥʥʷ 

ʧʦʣʫʤ'ʷ ʧʠʣʫ (ʜʣʷ ʜʝʨʝʚʠʥʠ ʅʂʄʇʇ ï 12é25 ʛ/ʤ3).  ʅʘ  ʜʝʨʝʚʦ-

ʦʙʨʦʙʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ, ʜʝ ʦʙʝʨʪʘʶʪʴʩʷ ʛʦʨʶʯʽ ʤʘʪʝʨʽʘʣʠ  ʚ ʘʪ-

ʤʦʩʬʝʨʽ  ʧʦʚʽʪʨʷ,  ʛʦʨʶʯʝ ʩʝʨʝʜʦʚʠʱʝ ʧʨʠʩʫʪʥʻ ʧʦʩʪʽʡʥʦ. ɺ ʧʨʦ-

ʮʝʩʽ ʤʝʭʘʥʽʯʥʦʾ ʦʙʨʦʙʢʠ ʤʘʪʝʨʽʘʣʽʚ ʚʠʜʽʣʷʻʪʴʩʷ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ 

ʧʠʣʫ, ʪʠʨʩʠ, ʜʨʽʙʥʦʾ ʩʪʨʫʞʢʠ ʪʘ ʽʥʰʠʭ ʚʽʜʭʦʜʽʚ, ʷʢʽ ʥʘʛʨʦʤʘʜ-

ʞʫʶʪʴʩʷ  ʙʽʣʷ ʚʝʨʩʪʘʪʽʚ,  ʘʙʦ ʦʩʽʜʘʶʪʴ ʥʘ ʥʠʭ ʽ ʥʘ ʢʦʥʩʪʨʫʢʮʽʷʭ 

ʙʫʜʽʚʣʽ. ɼʝʨʝʚʥʠʡ ʧʠʣ, ʱʦ ʫʪʚʦʨʶʻʪʴʩʷ ʧʨʠ ʨʦʙʦʪʽ ʚʝʨʩʪʘʪʽʚ, 

ʦʩʦʙʣʠʚʦ ʰʣʽʬʫʚʘʣʴʥʠʭ, ʟʜʘʪʥʠʡ ʫʪʚʦʨʶʚʘʪʠ  ʟ ʧʦʚʽʪʨʷʤ ʚʠʙʫʭʦ-

ʥʝʙʝʟʧʝʯʥʽ ʩʫʤʽʰʽ [2]. ɯʥʪʝʥʩʠʚʥʦ ʚʠʜʽʣʷʻʪʴʩʷ ʧʠʣ ʪʘʢʦʞ ʚ ʟʦʥʽ 

ʧʦʜʨʽʙʥʝʥʥʷ  ʢʫʩʢʦʚʠʭ ʚʽʜʭʦʜʽʚ, ʧʨʠ ʟʘʚʘʥʪʘʞʝʥʥʽ ʪʨʽʩʢʠ ʽ ʪʠʨʩʠ 

ʘʙʦ ʩʪʨʫʞʢʠ ʚ ʩʠʩʪʝʤʠ ʧʥʝʚʤʦʪʨʘʥʩʧʦʨʪʫ, ʧʨʠ ʾʭ ʧʝʨʝʩʠʧʮʽ ʟ ʙʫʥ-

ʢʝʨʽʚ (ʮʠʢʣʦʥʽʚ) ʚ ʢʫʟʦʚʠ ʤʘʰʠʥ ʽ ʘʚʪʦʩʘʤʦʩʢʠʜʽʚ.  

ʅʘ ʜʝʨʝʚʦʦʙʨʦʙʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ ʚʠʥʠʢʘʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʜʞʝʨʝʣʘ ʟʘʧʘʣʶʚʘʥʥʷ: ʚʦʛʥʝʚʽ ʨʝʤʦʥʪʥʽ ʨʦʙʦʪʠ  (ʛʘʟʦʝʣʝʢʪʨʦʟʚʘ-

ʨʶʚʘʥʥʷ, ʨʽʟʘʥʥʷ, ʧʘʷʥʥʷ); ʽʩʢʨʠ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʩʧʽʚʫʜʘʨʘʭ 

ʨʫʭʦʤʠʭ ʪʘ ʥʝʨʫʭʦʤʠʭ ʯʘʩʪʠʥ ʦʙʣʘʜʥʘʥʥʷ (ʚʝʥʪʠʣʷʪʦʨʠ ʩʠʩʪʝʤ 

ʧʥʝʚʤʦʪʨʘʥʩʧʦʨʪʫ, ʨʫʙʘʣʴʥʽ ʤʘʰʠʥʠ); ʽʩʢʨʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ 

ʨʦʙʦʪʽ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʫʜʘʨʥʦʾ ʜʽʾ (ʤʦʣʦʪʦʢ, ʟʫʙʠʣʦ); ʪʝʧʣʦ ʧʨʠ ʧʝ-

ʨʝʛʨʽʚʘʥʥʷʭ ʧʽʜʰʠʧʥʠʢʽʚ, ʪʨʘʥʩʧʦʨʪʝʨʽʚ  ʽ  ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ  (ʧʝ-

ʨʝʛʨʽʚʠ ʧʽʜʰʠʧʥʠʢʽʚ ʫ ʨʘʟʽ ʟʘʙʨʫʜʥʝʥʥʷ, ʥʝʷʢʽʩʥʦʛʦ ʟʤʘʱʫʚʘʥʥʷ, 

ʥʘʜʤʽʨʥʦʛʦ ʟʘʪʷʛʫʚʘʥʥʷ); ʽʩʢʨʽʥʥʷ ʽ ʧʝʨʝʛʨʽʚʠ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ 

ʧʽʜ ʯʘʩ ʨʦʟʧʠʣʶʚʘʥʥʷ ʜʝʨʝʚʠʥʠ ʟʘ ʥʘʷʚʥʦʩʪʽ ʚ ʜʝʨʝʚʠʥʽ ʮʚʷʭʽʚ ʽ 

ʰʤʘʪʢʽʚ ʤʝʪʘʣʫ; ʪʝʧʣʦʪʘ ʪʝʨʪʷ  ʪʘ ʧʝʨʝʛʨʽʚʠ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʧʨʠ 

ʨʦʟʧʠʣʶʚʘʥʥʽ ʪʚʝʨʜʠʭ ʧʦʨʽʜ ʜʝʨʝʚʠʥʠ,  ʧʝʨʝʚʘʥʪʘʞʝʥʥʽ ʽ ʧʝʨʝʢʦ-

ʩʘʭ ʧʠʣʠ; ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ, ʤʝʭʘʥʽʯʥʽ ʧʦʰʢʦʜ-

ʞʝʥʥʷ ʽʟʦʣʷʮʽʾ, ʷʢʽ ʟʘʢʽʥʯʫʶʪʴʩʷ ʢʦʨʦʪʢʠʤ ʟʘʤʠʢʘʥʥʷʤ, ʽʩʢʨʽʥʥʷʤ 
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ʽ ʟʘʡʤʘʥʥʷʤ ʽʟʦʣʷʮʽʾ ʪʘ ʧʠʣʫ, ʨʦʟʽʛʨʽʚʘʥʥʷ ʧʨʦʚʽʜʥʠʢʽʚ ʽ ʫʪʚʦʨʝʥʥʷ 

ʽʩʢʦʨ ʧʨʠ ʚʝʣʠʢʠʭ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷʭ ʽ ʧʝʨʝʭʽʜʥʠʭ ʦʧʦʨʘʭ, ʱʦ ʚʠ-

ʥʠʢʣʠ ʯʝʨʝʟ ʥʝʧʨʘʚʠʣʴʥʝ ʟ'ʻʜʥʘʥʥʷ ʧʨʦʚʽʜʥʠʢʽʚ; ʨʦʟʨʷʜʠ ʩʪʘʪʠʯ-

ʥʦʾ ʝʣʝʢʪʨʠʢʠ, ʷʢʽ  ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʠ ʨʦʙʦʪʽ ʪʨʘʥʩʧʦʨʪʝʨʽʚ ʪʘ ʢʦʥ-

ʚʝʻʨʽʚ, ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʚʽʜʭʦʜʽʚ ʜʝʨʝʚʠʥʠ  ʧʥʝʚʤʦʪʨʘʥʩʧʦʨʪʦʤ.  

ɺʝʣʠʢʘ ʥʝʙʝʟʧʝʢʘ ʩʘʤʦʟʘʛʦʨʷʥʥʷ ʚʽʜʭʦʜʽʚ. ʎʷ ʥʝʙʝʟʧʝʢʘ ʟʨʦ-

ʩʪʘʻ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʠʩʦʪʠ ʢʫʧ ʽ ʰʪʘʙʝʣʽʚ ʚʽʜʭʦʜʽʚ. ɿʘʛʦʨʷʥʥʷ 

ʚʽʜʙʫʚʘʻʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʫ ʨʝʟʫʣʴʪʘʪʽ ʧʦʨʫʰʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ 

ʨʝʞʠʤʫ ʟʙʝʨʽʛʘʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʝʨʝʛʨʽʚʫ ʚʽʜʭʦʜʽʚ, ʧʨʠ ʜʽʾ 

ʢʨʠʪʠʯʥʠʭ ʫʤʦʚ ʤʦʞʣʠʚʝ ʾʭ ʩʘʤʦʟʘʡʤʘʥʥʷ.  

ʋʤʦʚʠ  ʧʨʦʮʝʩʫ ʪʝʧʣʦʚʦʛʦ ʩʘʤʦʟʘʛʦʨʷʥʥʷ ʪʠʨʩʠ ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ ʟʘ ʝʤʧʽʨʠʯʥʠʤʠ  ʚʠʨʘʟʘʤʠ [3]: 
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ʜʝ: tʩ ï ʤʽʥʽʤʘʣʴʥʘ  ʪʝʤʧʝʨʘʪʫʨʘ ʩʝʨʝʜʦʚʠʱʘ, ʧʨʠ ʷʢʽʡ  ʪʠʨʩʘ  ʩʘ-

ʤʦʟʘʛʦʨʷʻʪʴʩʷ, [ʦʉ]; S ï ʧʠʪʦʤʘ ʧʦʚʝʨʭʥʷ ʪʠʨʩʠ, ʤ-1; tʩ  ï ʪʨʠ-
ʚʘʣʽʩʪʴ ʧʨʦʮʝʩʫ ʩʘʤʦʥʘʛʨʽʚʘʥʥʷ ʪʠʨʩʠ ʜʦ ʾʾ  ʩʘʤʦʟʘʛʦʨʷʥʥʷ, ʛʦʜ;  
ɸʨ, nʨ, ɸʚ, nʚ ï ʝʤʧʽʨʠʯʥʽ  ʢʦʥʩʪʘʥʪʠ  (ʜʦʚʽʜʥʠʢʦʚʽ ʜʘʥʽ). 

ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʣʝʞʥʦ ʚʽʜ ʧʠʪʦʤʦʾ ʧʦʚʝʨʭʥʽ ʪʠʨʩʠ, ʨʦʟʤʽʨʽʚ 
ʙʫʥʢʝʨʽʚ ʜʣʷ ʾʾ ʟʙʝʨʽʛʘʥʥʷ,  ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʫʤʦʚʠ  ʪʝʧʣʦʚʦʛʦ 
ʩʘʤʦʟʘʛʦʨʷʥʥʷ.  

ʆʩʦʙʣʠʚʦ ʥʝʙʝʟʧʝʯʥʽ ʜʝʨʝʚʥʽ ʚʽʜʭʦʜʠ, ʧʨʦʩʦʯʝʥʽ  ʽʥʜʫ-
ʩʪʨʽʘʣʴʥʠʤ ʤʘʩʪʠʣʦʤ. ʇʨʠ ʨʦʙʦʪʽ ʣʽʩʦʧʠʣʴʥʠʭ ʨʘʤ, ʱʦ ʨʫʭʘʶʪʴʩʷ 
ʧʦ ʚʝʨʪʠʢʘʣʽ, ʪʠʨʩʘ ʽ ʯʘʩʪʠʥʘ ʤʘʩʪʠʣʘ ʚʠʢʠʜʘʶʪʴʩʷ ʽ ʧʘʜʘʶʪʴ ʚʥʠʟ 
ʚ ʪʨʘʥʩʤʽʩʽʡʥʝ ʚʽʜʜʽʣʝʥʥʷ (ʧʽʜ ʧʽʜʣʦʛʫ). ʎʷ ʩʫʤʽʰ ʪʠʨʩʠ ʽ ʤʘʩʣʘ  
ʟʜʘʪʥʘ ʩʘʤʦʟʘʛʦʨʷʪʠʩʷ. 

ɺ ʮʝʭʘʭ ʽ ʥʘ ʩʢʣʘʜʘʭ ʜʝʨʝʚʦʦʙʨʦʙʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʜʝ ʦʙʝʨ-
ʪʘʻʪʴʩʷ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʛʦʨʶʯʦʾ ʜʝʨʝʚʠʥʠ, ʤʘʡʞʝ ʟʘʚʞʜʠ ʻ ʫʤʦʚʠ 
ʜʣʷ ʰʚʠʜʢʦʛʦ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞʽ, ʱʦ ʚʠʥʠʢʣʘ. ʐʚʠʜʢʽʩʪʴ 
ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʦʣʫʤôʷ ʟʘʣʝʞʠʪʴ ʚʽʜ: ʚʠʜʫ ʜʝʨʝʚʠʥʠ (ʧʠʣʦʤʘ-
ʪʝʨʽʘʣ, ʢʨʫʛʣʠʡ ʣʽʩ, ʪʠʨʩʘ), ʾʾ ʚʦʣʦʛʦʩʪʽ, ʩʧʦʩʦʙʫ ʫʢʣʘʜʘʥʥʷ ʪʘ 
ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ. ɿʘʛʨʦʤʘʜʞʝʥʽʩʪʴ  ʮʝʭʽʚ ʣʽʩʦʤʘʪʝʨʽʘʣʦʤ, ʛʦʪʦ-
ʚʠʤʠ ʚʠʨʦʙʘʤʠ, ʪʠʨʩʦʶ, ʩʪʨʫʞʢʘʤʠ ʽ ʧʠʣʦʤ ʩʪʚʦʨʶʻ ʫʤʦʚʠ ʜʣʷ 
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ʰʚʠʜʢʦʛʦ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʦʞʝʞʽ. ʇʨʠ ʥʝʧʨʘʚʠʣʴʥʦʤʫ ʚʣʘʰʪʫ-
ʚʘʥʥʽ ʤʽʩʮʝʚʦʾ ʚʠʪʷʞʢʠ ʽ ʥʝʜʦʩʪʘʪʥʽʡ ʧʦʪʫʞʥʦʩʪʽ ʚʝʥʪʠʣʷʪʦʨʘ 
ʪʠʨʩʘ, ʩʪʨʫʞʢʘ ʽ ʧʠʣ ʟʙʠʨʘʶʪʴʩʷ  ʙʽʣʷ ʚʝʨʩʪʘʪʽʚ.  

ʇʨʠ ʦʙʨʦʙʮʽ ʪʚʝʨʜʦʾ ʪʘ ʩʫʭʦʾ ʜʝʨʝʚʠʥʠ ʥʘ ʚʝʨʩʪʘʪʘʭ  
ʚʠʜʽʣʷʻʪʴʩʷ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʜʝʨʝʚʥʦʛʦ ʧʠʣʫ. ʇʽʜ ʜʽʻʶ ʨʫʭʦʤʠʭ 
ʤʝʭʘʥʽʟʤʽʚ ʚʝʨʩʪʘʪʽʚ ʪʘ ʧʦʚʽʪʨʷʥʠʭ ʧʦʪʦʢʽʚ ʚʽʥ ʧʝʨʝʭʦʜʠʪʴ ʫ ʟʚʠʭ-
ʨʝʥʠʡ ʩʪʘʥ, ʘ ʧʦʪʽʤ ʦʩʽʜʘʻ ʰʘʨʦʤ ʥʘ ʢʦʥʩʪʨʫʢʮʽʷʭ ʙʫʜʽʚʣʽ, ʪʝʭʥʦ-
ʣʦʛʽʯʥʦʤʫ ʦʙʣʘʜʥʘʥʥʽ, ʝʣʝʢʪʨʦʧʨʦʚʦʜʮʽ ʪʘ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʽ. 
ʊʘʢʠʡ ʦʩʽʣʠʡ ʧʠʣ ʤʦʞʝ ʩʧʨʠʷʪʠ ʧʦʰʠʨʝʥʥʶ ʧʦʣʫʤôʷ. ʇʦʰʠʨʝʥʥʷ 
ʧʦʣʫʤôʷ ʚ ʜʝʨʝʚʦʦʙʨʦʙʥʠʭ ʮʝʭʘʭ ʤʦʞʣʠʚʝ ʥʝ ʪʽʣʴʢʠ ʧʦ ʜʝʨʝʚʥʠʭ 
ʚʽʜʭʦʜʘʭ, ʦʩʽʣʦʤʫ ʧʠʣʫ, ʘʣʝ ʽ ʧʦ ʘʩʧʽʨʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ.  

ʊʘʢʠʤ ʯʠʥʦʤ, ʫ ʨʦʙʦʪʽ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟ-
ʧʝʢʠ ʜʝʨʝʚʦʦʙʨʦʙʥʦʛʦ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʦʮʽʥʝʥʦ  ʬʽʟʠʢʦ-ʭʽʤʽʯʥʽ ʪʘ 
ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʨʝʯʦʚʠʥ ʪʘ  ʤʘʪʝʨʽʘʣʽʚ, ʨʦʟʛʣʷʥʫʪʦ 
ʫʤʦʚʠ ʫʪʚʦʨʝʥʥʷ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ,  ʜʞʝʨʝʣʘ ʟʘʧʘ-
ʣʶʚʘʥʥʷ ʪʘ ʰʣʷʭʠ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞʽ. 
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ʋɼʂ 614.841.34 
 

ʄɸʊɽʄɸʊʀʏʅɽ ʄʆɼɽʃʖɺɸʅʅʗ ʊɽʇʃʆʆɹʄɯʅʋ ɺ 
ʉʀʉʊɽʄɯ ɹɸɻɸʊʆʐɸʈʆɺʀʍ ʎʀʃɯʅɼʈʀʏʅʀʍ  

ʊɺɽʈɼʀʍ ʊɯʃ ɿɸ ʋʄʆɺ ʇʆɾɽɾɯ 
 

ʆ.ʖ. ʇʘʟʝʥ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʉ.ʗ.ɺʦʚʢ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ 
ʃʴʚʽʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 

 

ʇʦʩʪʘʥʦʚʢʘ ʧʨʦʙʣʝʤʠ. ɿʘ ʜʘʥʠʤʠ ʟʚʽʪʽʚ çʇʨʦ ʧʦʞʝʞʽ ʪʘ ʾʭ 
ʥʘʩʣʽʜʢʠè ʟʘ ʦʩʪʘʥʥʽ 5 ʨʦʢʽʚ ʚ ʋʢʨʘʾʥʽ ʚʠʥʠʢʣʦ ʧʦʥʘʜ 400 ʪʠʩʷʯ 
ʧʦʞʝʞ, ʫʥʘʩʣʽʜʦʢ ʷʢʠʭ ʟʘʛʠʥʫʣʦ ʧʦʥʘʜ 14 ʪʠʩʷʯ ʣʶʜʝʡ ʪʘ ʟʥʠ-
ʱʝʥʦ ʘʙʦ ʧʦʰʢʦʜʞʝʥʦ ʧʦʥʘʜ 200 ʪʠʩʷʯ ʙʫʜʽʚʝʣʴ, ʩʧʦʨʫʜ ʪʘ ʨʽʟʥʠʭ 
ʟʦʚʥʽʰʥʽʭ ʫʩʪʘʥʦʚʦʢ. ʇʨʷʤʽ ʟʙʠʪʢʠ ʚʽʜ ʧʦʞʝʞ ʩʢʣʘʣʠ ʙʣʠʟʴʢʦ 5,5 
ʤʣʨʜ. ʛʨʥ. ʊʦʤʫ ʘʢʪʫʘʣʴʥʠʤʠ ʟʘʜʘʯʘʤʠ ʩʴʦʛʦʜʝʥʥʷ ʻ ʟʥʘʭʦʜʞʝʥʥʷ 
ʨʦʟʧʦʜʽʣʫ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ʚ ʮʠʣʽʥʜʨʠʯʥʠʭ ʢʦʥʩʪʨʫʢʮʽʷʭ 
ʪʠʧʫ çʩʫʮʽʣʴʥʠʡ ʮʠʣʽʥʜʨ ʚʩʝʨʝʜʠʥʽ ʙʘʛʘʪʦʰʘʨʦʚʦʾ ʮʠʣʽʥʜʨʠʯʥʦʾ 
ʦʙʦʣʦʥʢʠè. ʊʘʢʽ ʟʘʜʘʯʽ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʧʽʜ ʯʘʩ ʧʨʦʮʝʩʽʚ ʥʘʛʨʽʚʘʥʥʷ 
ʪʨʫʙʦʙʝʪʦʥʥʠʭ ʢʦʣʦʥ, ʨʝʟʝʨʚʫʘʨʽʚ, ʪʨʫʙʦʧʨʦʚʦʜʽʚ, ʪʝʧʣʦʚʠʜʽʣʴ-
ʥʠʭ ʝʣʝʤʝʥʪʽʚ ʮʠʣʽʥʜʨʠʯʥʦʾ ʬʦʨʤʠ ʫ ʷʜʝʨʥʠʭ ʨʝʘʢʪʦʨʘʭ ɸɽʉ, 
ʪʦʱʦ. ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ ʻ ʧʦʻʜʥʘʥʥʷ 
ʨʽʟʥʦʛʦ ʨʦʜʫ ʤʝʭʘʥʽʯʥʠʭ ʪʘ ʪʝʧʣʦʬʽʟʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʰʘʨʽʚ, 
ʱʦ ʨʦʙʠʪʴ ʾʭ ʙʽʣʴʰ ʜʦʩʢʦʥʘʣʠʤʠ. ʇʨʦʪʝ, ʪʘʢʠʡ ʧʽʜʭʽʜ ʟʫʤʦʚʣʶʻ 
ʟʥʘʯʥʽ ʪʨʫʜʥʦʱʽ ʧʨʠ ʨʦʟʨʦʙʮʽ ʘʥʘʣʽʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʾʭ ʜʦ-
ʩʣʽʜʞʝʥʥʷ. ʊʦʤʫ ʨʦʟʨʦʙʢʘ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʙʘʛʘ-
ʪʦʰʘʨʦʚʠʭ, ʟʦʢʨʝʤʘ, ʮʠʣʽʥʜʨʠʯʥʠʭ ʢʦʥʩʪʨʫʢʮʽʾ ʻ ʘʢʪʫʘʣʴʥʦʶ 
ʟʘʜʘʯʝʶ ʩʴʦʛʦʜʝʥʥʷ, ʱʦ ʫʤʦʞʣʠʚʣʶʻ ʚʨʘʭʫʚʘʥʥʷ ʟʘʟʥʘʯʝʥʠʭ 
ʦʩʦʙʣʠʚʦʩʪʝʡ, ʻ ʩʫʪʪʻʚʠʤ ʢʨʦʢʦʤ ʫ ʧʽʜʚʠʱʝʥʥʽ ʧʦʞʝʞʥʦʾ ʙʝʟ-
ʧʝʢʠ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʘʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʨʷʤʦʛʦ ʤʝʪʦʜʫ ʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʟʘʜʘʯ ʪʝʧʣʦ-
ʦʙʤʽʥʫ ʚ ʙʘʛʘʪʦʰʘʨʦʚʠʭ ʧʦʨʦʞʥʠʩʪʠʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʢʦʥ-
ʩʪʨʫʢʮʽʷʭ ʦʧʠʩʘʥʦ ʚ ʧʫʙʣʽʢʘʮʽʷʭ [1-3]. ɺ ʦʩʥʦʚʫ ʮʠʭ ʧʫʙʣʽʢʘʮʽʡ 
ʧʦʢʣʘʜʝʥʦ ʧʨʷʤʫ (ʢʣʘʩʠʯʥʫ) ʩʭʝʤʫ ʜʦʩʣʽʜʞʝʥʥʷ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ 
ʤʝʪʦʜʽ ʨʝʜʫʢʮʽʾ, ʢʦʥʮʝʧʮʽʾ ʢʚʘʟʽʧʦʭʽʜʥʠʭ, ʩʫʯʘʩʥʽʡ ʪʝʦʨʽʾ ʩʠʩʪʝʤ 
ʣʽʥʽʡʥʠʭ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ, ʤʦʜʠʬʽʢʦʚʘʥʦʤʫ ʤʝʪʦʜʽ ʚʣʘʩ-
ʥʠʭ ʬʫʥʢʮʽʡ ʌʫʨôʻ. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʚ ʨʦʙʦʪʽ ʤʝʪʦʜ ʻ ʧʦʰʠʨʝʥ-
ʥʷʤ ʮʽʻʾ ʩʭʝʤʠ ʜʣʷ ʚʠʧʘʜʢʫ ʚʢʣʘʜʝʥʠʭ ʮʠʣʽʥʜʨʠʯʥʠʭ ʪʽʣ ʪʘ ʥʝ 
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ʥʘʢʣʘʜʘʻ ʞʦʜʥʠʭ ʦʙʤʝʞʝʥʴ ʥʘ ʪʦʚʱʠʥʫ ʪʘ ʢʽʣʴʢʽʩʪʴ ʰʘʨʽʚ ʦʙʦ-
ʣʦʥʢʠ. ʂʨʽʤ ʪʦʛʦ, ʥʘ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʢʨʘʡʦʚʘ 
ʫʤʦʚʘ ʥʘʡʙʽʣʴʰ ʟʘʛʘʣʴʥʦʛʦ ʪʠʧʫ. 

ɺʠʭʽʜʥʘ ʟʘʜʘʯʘ. ʈʦʟʛʣʷʜʘʻʪʴʩʷ ʥʝʩʢʽʥʯʝʥʥʠʡ ʩʫʮʽʣʴʥʠʡ 

ʮʠʣʽʥʜʨ ʨʘʜʽʫʩʦʤ 
1r r=  ʚʩʝʨʝʜʠʥʽ ʙʘʛʘʪʦʰʘʨʦʚʦʾ ʧʦʨʦʞʥʠʩʪʦʾ 

ʮʠʣʽʥʜʨʠʯʥʦʾ ʦʙʦʣʦʥʢʠ ʨʘʜʽʫʩʘʤʠ 
1 2 1... n nr r r r-< < < < ʟ ʦʜʥʘʢʦ-

ʚʦʶ ʧʦʯʘʪʢʦʚʦʶ ʪʝʤʧʝʨʘʪʫʨʦʶ 
0T T= . ʄʽʞ ʥʠʤʠ ʽʩʥʫʻ ʽʜʝʘʣʴʥʠʡ 

ʪʝʧʣʦʚʠʡ ʢʦʥʪʘʢʪ. 
ʅʘ ʟʦʚʥʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʙʘʛʘʪʦʰʘʨʦʚʦʾ ʧʦʨʦʞʥʠʩʪʦʾ ʮʠʣʽʥʜ-

ʨʠʯʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʽʩʥʫʻ ʢʦʥʚʝʢʪʠʚʥʠʡ ʪʝʧʣʦʦʙʤʽʥ ʟ ʥʘʚʢʦʣʠʰ-
ʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʪʦʙʪʦ ʚʠʢʦʥʫʶʪʴʩʷ ʢʨʘʡʦʚʽ ʫʤʦʚʠ ʪʨʝʪʴʦʛʦ 
ʨʦʜʫ. ʊʝʤʧʝʨʘʪʫʨʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʤʽʥʶʻʪʴʩʷ ʟʘ ʜʝ-

ʷʢʠʤ ʟʘʢʦʥʦʤ ()y t, ʪʦʙʪʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʘʩʫ t. ʅʝʦʙʭʽʜʥʦ ʟʥʘʡʪʠ 

ʨʦʟʧʦʜʽʣ ʥʝʩʪʘʮʽʦʥʘʨʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ( ),T rt ʫ ʙʫʜʴ-

ʷʢʠʡ ʤʦʤʝʥʪ ʯʘʩʫ t ʫ ʪʘʢʽʡ ʩʢʣʘʜʥʽʡ ʩʠʩʪʝʤʽ. 

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʟʘʢʦʥ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ()y t ʨʽʚʥʦʤʽʨʥʦ 

ʨʦʟʧʦʜʽʣʝʥʠʡ ʫ ʟʦʚʥʽʰʥʴʦʤʫ ʧʨʠʧʦʚʝʨʭʥʝʚʦʤʫ ʰʘʨʽ, ʪʘʢ, ʱʦ ʽʟʦ-
ʪʝʨʤʠ ʚʩʝʨʝʜʠʥʽ ʮʠʣʽʥʜʨʠʯʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ ʷʚʣʷʶʪʴ ʩʦʙʦʶ ʢʦʥ-
ʮʝʥʪʨʠʯʥʽ ʢʦʣʘ. ʎʝ ʟʥʘʯʠʪʴ, ʱʦ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʣʝʞʠʪʴ ʣʠʰʝ ʚʽʜ 
ʨʘʜʽʫʩʘ r  ʪʘ ʯʘʩʫ t ʽ ʟʘʜʘʯʘ ʻ ʩʠʤʝʪʨʠʯʥʦʶ. 

ʊʘʢʘ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ ʟʚʦʜʠʪʴʩʷ ʜʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʜʠʬʝ-
ʨʝʥʮʽʘʣʴʥʦʛʦ ʨʽʚʥʷʥʥʷ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ [4] 
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ʪʘ ʫʤʦʚʦʶ ʩʠʤʝʪʨʽʾ[5] 
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(0, ) 0
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µ
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ʊʫʪ()c r  ð ʧʠʪʦʤʘ ʤʘʩʦʚʘ ʪʝʧʣʦʻʤʥʽʩʪʴ ʤʘʪʝʨʽʘʣʫ, 

ɼʞ/(ʢʛĿoC), ()rr  ð ʛʫʩʪʠʥʘ ʤʘʪʝʨʽʘʣʫ, ʢʛ/ʤ3, ()rl  ð ʡʦʛʦ ʢʦʝʬʽ-

ʮʽʻʥʪ ʪʝʧʣʦʧʨʦʚʽʜʥʦʩʪʽ, ɺʪ/(ʤĿoC),a ð ʢʦʝʬʽʮʽʻʥʪ ʪʝʧʣʦʦʙʤʽʥʫ, 
ɺʪ/(ʤ2ĿoC). 

ɼʣʷ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʚʠʭʽʜʥʦʾ ʟʘʜʘʯʽ ʧʘʨʘʣʝʣʴʥʦ 
ʩʪʘʚʠʪʴʩʷ ʜʦʧʦʤʽʞʥʘ ʟʘʜʘʯʘ ʧʨʦ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʧʦʜʽʣʫ ʥʝʩʪʘ-
ʮʽʦʥʘʨʥʦʛʦ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ʫ ʙʘʛʘʪʦʰʘʨʦʚʽʡ ʧʦʨʦʞʥʠʩʪʽʡ 
ʮʠʣʽʥʜʨʠʯʥʽʡ ʢʦʥʩʪʨʫʢʮʽʾ ʟ çʚʠʣʫʯʝʥʠʤè ʮʠʣʽʥʜʨʦʤ ʜʦʩʪʘʪʥʴʦ 
ʤʘʣʦʛʦ ʨʘʜʽʫʩʘ. ʇʨʠ ʮʴʦʤʫ ʫʤʦʚʘ ʩʠʤʝʪʨʽʾ ʚʠʭʽʜʥʦʾ ʟʘʜʘʯʽ 
ʟʘʤʽʥʶʻʪʴʩʷ ʫʤʦʚʦʶ ʜʨʫʛʦʛʦ ʨʦʜʫ ʥʘ ʚʥʫʪʨʽʰʥʽʡ ʧʦʚʝʨʭʥʽ ʮʽʻʾ 
ʢʦʥʩʪʨʫʢʮʽʾ. ʈʝʘʣʽʟʘʮʽʷ ʨʦʟʚôʷʟʢʫ ʜʦʧʦʤʽʞʥʦʾ ʟʘʜʘʯʽ ʧʨʦʚʦʜʠʪʴʩʷ 
ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʫ ʨʝʜʫʢʮʽʾ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʥʮʝʧʮʽʾ 
ʢʚʘʟʽʧʦʭʽʜʥʠʭ. ʅʘʜʘʣʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʭʝʤʘ ʌʫʨôʻ ʽʟ ʟʘʩʪʦʩʫ-
ʚʘʥʥʷʤ ʤʦʜʠʬʽʢʦʚʘʥʦʛʦ ʤʝʪʦʜʫ ʚʣʘʩʥʠʭ ʬʫʥʢʮʽʡ. 

ɼʣʷ ʟʥʘʭʦʜʞʝʥʥʷ ʨʦʟʚôʷʟʢʫ ʚʠʭʽʜʥʦʾ ʟʘʜʘʯʽ ʚʠʢʦʨʠʩʪʘʥʦ 
ʽʜʝʶ ʛʨʘʥʠʯʥʦʛʦ ʧʝʨʝʭʦʜʫ ʰʣʷʭʦʤ ʧʨʷʤʫʚʘʥʥʷ ʨʘʜʽʫʩʘ ʚʠʣʫʯʝ-
ʥʦʛʦ ʮʠʣʽʥʜʨʘ ʜʦ ʥʫʣʷ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʪʘʢʦʤʫ ʧʽʜʭʦʜʽ ʚʩʽ 
ʚʣʘʩʥʽ ʬʫʥʢʮʽʾ ʚʽʜʧʦʚʽʜʥʦʾ ʟʘʜʘʯʽ ʥʘ ʚʣʘʩʥʽ ʟʥʘʯʝʥʥʷ ʥʝ ʤʘʶʪʴ 
ʦʩʦʙʣʠʚʦʩʪʝʡ ʚ ʥʫʣʽ, ʘ ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʡ ʨʦʟʚôʷʟʢʠ ʚʠʭʽʜʥʦʾ ʟʘʜʘʯʽ 
ʻ ʦʙʤʝʞʝʥʠʤʠ ʫ ʚʩʽʡ ʢʦʥʩʪʨʫʢʮʽʾ.  

ɺʠʩʥʦʚʢʠ. ɼʦ ʨʦʟʚôʷʟʫʚʘʥʥʷ ʚʠʭʽʜʥʦʾ ʟʘʜʘʯʽ ʟʘʩʪʦʩʦʚʘʥʦ ʧʨʷ-
ʤʠʡ ʤʝʪʦʜ, ʧʨʠʯʦʤʫ ʚʧʝʨʰʝ ʚʠʢʦʨʠʩʪʘʥʦ ʽʜʝʶ ʛʨʘʥʠʯʥʦʛʦ ʧʝʨʝ-

ʭʦʜʫ. ʋ ʟʘʛʘʣʴʥʽʡ ʧʦʩʪʘʥʦʚʮʽ (ʬʫʥʢʮʽʷ ()y t ʚʚʘʞʘʻʪʴʩʷ ʜʦʚʽʣʴ-

ʥʦʶ, ʥʝ ʥʘʢʣʘʜʘʻʪʴʩʷ ʞʦʜʥʠʭ ʦʙʤʝʞʝʥʴ ʥʘ ʪʦʚʱʠʥʫ ʦʙʦʣʦʥʢʠ ʪʘ 
ʢʽʣʴʢʽʩʪʴ ʰʘʨʽʚ) ʪʘʢʫ ʟʘʜʘʯʫ ʨʦʟʚôʷʟʘʥʦ ʚʧʝʨʰʝ.   

ʉʪʨʫʢʪʫʨʘ ʦʪʨʠʤʘʥʠʭ ʷʚʥʠʭ ʬʦʨʤʫʣ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʠʪʠ ʘʣ-
ʛʦʨʠʪʤ ʨʦʟʨʘʭʫʥʢʫ ʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʧʦʣʷ ʫ ʚʠʛʣʷʜʽ ʘʚʪʦʤʘʪʠʟʦʚʘ-
ʥʠʭ ʧʨʦʛʨʘʤ, ʜʝ ʜʦʩʪʘʪʥʴʦ ʣʠʰʝ ʚʚʝʩʪʠ ʧʦʯʘʪʢʦʚʽ ʜʘʥʽ. ɿʘʫʚʘ-
ʞʠʤʦ, ʱʦ ʪʘʢʽ ʘʣʛʦʨʠʪʤʠ ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ: ʘ) ʦʙʯʠʩʣʝʥʥʷ ʢʦ-
ʨʝʥʽʚ ʭʘʨʘʢʪʝʨʠʩʪʠʯʥʦʛʦ ʨʽʚʥʷʥʥʷ; ʙ) ʤʥʦʞʝʥʥʷ ʩʢʽʥʯʝʥʥʦʛʦ 
ʯʠʩʣʘ ʚʽʜʦʤʠʭ ʤʘʪʨʠʮʴ; ʚ) ʦʙʯʠʩʣʝʥʥʷ ʚʠʟʥʘʯʝʥʠʭ ʽʥʪʝʛʨʘʣʽʚ; ʛ) 
ʩʫʤʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ ʯʣʝʥʽʚ ʨʷʜʫ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʟʘʜʘ-
ʥʦʾ ʪʦʯʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʫ.  
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ɿ ʨʦʟʚʠʪʢʦʤ ʪʝʭʥʽʢʠ ʪʘ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʝʧʦʢʩʠʜʥʽ ʩʤʦʣʠ ʪʘ 

ʤʘʪʝʨʽʘʣʠ ʥʘ ʾʭ ʦʩʥʦʚʽ ʟʥʘʭʦʜʷʪʴ ʚʩʝ ʥʦʚʽ ʛʘʣʫʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ, 

ʧʨʠʯʦʤʫ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝ ʧʦʩʪʫʧʘʶʪʴʩʷ ʟʘʡʥʷʪʠʤʠ ʧʦʟʠʮʽʷʤʠ ʽʥ-

ʰʠʤ ʤʘʪʝʨʽʘʣʘʤ [1]. 
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https://doi.org/10.1007/s10891-018-1871-3
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ʆʪʨʠʤʘʥʽ ʚ ʨʦʙʦʪʽ ʝʧʦʢʩʽʘʤʽʥʥʽ ʢʦʤʧʦʟʠʮʽʾ ʤʦʜʠʬʽʢʦʚʘʥʽ ʢʫʧ-

ʨʫʤ(ɯɯ) ʛʝʢʩʘʬʣʫʦʨʩʠʣʽʢʘʪʦʤ ʤʦʞʫʪʴ ʩʪʘʪʠ ʦʩʥʦʚʦʶ ʜʣʷ ʚʠʨʦʙʥʠʮ-

ʪʚʘ ʤʘʪʝʨʽʘʣʽʚ ʨʽʟʥʦʤʘʥʽʪʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʆʩʢʽʣʴʢʠ ʪʘʢʽ ʤʘʪʝʨʽʘʣʠ 

ʤʘʪʁʴ ʧʽʜʚʠʱʝʥʫ ʧʦʞʝʞʥʫ ʙʝʟʧʝʢʫ, ʻ ʩʘʤʦʟʛʘʩʘʶʯʠʤʠ ʪʘ ʚʘʞʢʦʛʦ-

ʨʶʯʠʤʠ, ʚʦʥʠ ʟ ʫʩʧʽʭʦʤ ʤʦʞʫʪʴ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʥʘ ʦʙôʻʢʪʘʭ, ʜʝ ʚʠ-

ʩʫʚʘʶʪʴʩʷ ʧʽʜʚʠʱʝʥʽ ʚʠʤʦʛʠ ʱʦʜʦ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ [2]. 

ʆʜʥʠʤ ʽʟ ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʘʤʦʟʛʘʩʘʶʯʠʭ 

ʝʧʦʢʩʽʘʤʽʥʥʠʭ ʢʦʤʧʦʟʠʮʽʡ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʢʫʧʨʫʤ(ɯɯ) ʛʝʢʩʘʬʣʫʦʨ-

ʩʠʣʽʢʘʪʦʤ ʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʾʭ ʚ ʷʢʦʩʪʽ ʚʦʛʥʝʟʘʭʠʩʥʠʭ ʧʦʢʨʠʪʪʽʚ ʜʝ-

ʨʝʚôʷʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʚʦʛʥʝʟʘʭʠʩʥʦʾ 

ʜʽʾ ʧʦʢʨʠʪʪʷ ʧʦ ʜʝʨʝʚʠʥʽ ʥʘ ʦʩʥʦʚʽ ʨʦʟʨʦʙʣʝʥʦʾ ʢʦʤʧʦʟʠʮʽʾ, ʚʠʧʨʦ-

ʙʦʚʫʚʘʣʠ ʟʨʘʟʢʠ ʧʦʢʨʠʪʽ ʝʧʦʢʩʠʜʥʦʶ ʢʦʤʧʦʟʠʮʽʻʶ ʙʝʟ ʘʥʪʠʧʽʨʝʥʘ 

ʪʘ ʢʦʤʧʦʟʠʮʽʻʶ ʤʦʜʠʬʽʢʦʚʘʥʦʶ ʢʫʧʨʫʤ(ɯɯ) ʛʝʢʩʘʬʣʫʦʨʩʠʣʽʢʘʪʦʤ. 

ʇʨʦʚʝʜʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ (ʟʛʽʜʥʦ ʟ ɻʆʉʊ 16363-98) ʧʦʢʘʟʘʣʠ, 

ʱʦ ʚʪʨʘʪʘ ʤʘʩʠ ʟʨʘʟʢʽʚ ʜʝʨʝʚʠʥʠ, ʦʙʨʦʙʣʝʥʦʾ ʤʦʜʠʬʽʢʦʚʘʥʦʶ 

ʝʧʦʢʩʽʘʤʽʥʥʦʶ ʢʦʤʧʦʟʠʮʽʻʶ ʩʪʘʥʦʚʠʣʘ 7,2%. ʎʝ ʜʦʟʚʦʣʠʣʦ ʚʽʜʥʝ-

ʩʪʠ ʨʦʟʨʦʙʣʝʥʝ ʧʦʢʨʠʪʪʷ ʜʦ ɯ ʛʨʫʧʠ ʚʦʛʥʝʟʘʭʠʩʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ, 

ʱʦ ʛʘʨʘʥʪʫʻ ʦʪʨʠʤʘʥʥʷ ʚʘʞʢʦʛʦʨʶʯʦʾ ʜʝʨʝʚʠʥʠ. ʇʦʢʨʠʪʪʷ ʙʝʟ ʘʥ-

ʪʠʧʽʨʝʥʘ, ʚʟʘʛʘʣʽ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʚʦʛʥʝʟʘʭʠʩʪʫ ʜʝʨʝʚʠʥʠ, ʦʩʢʽʣʴʢʠ 

ʚʪʨʘʪʘ ʤʘʩʠ ʟʨʘʟʢʘ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ 25% [3]. 

 

ʊʘʙʣʠʮʷ 1 

ʈʝʟʫʣʴʪʘʪʠ ʚʠʧʨʦʙʫʚʘʥʴ ʚʦʛʥʝʟʘʭʠʩʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʝʧʦʢʩʽʘʤʽʥʥʠʭ ʢʦʤʧʦʟʠʮʽʡ 

ʇʦʢʘʟʥʠʢ ʚʣʘʩʪʠʚʦʩʪʝʡ ʧʦʢʨʠʪʪʷ 

ʇʦʢʨʠʪʪʷ ʥʘ ʦʩʥʦʚʽ 

ʝʧʦʢʩʠʜʥʦʾ ʢʦʤʧʦʟʠʮʽʾ 

ʙʝʟ ʘʥʪʠʧʽʨʝʥʘ ʟ ʘʥʪʠʧʽʨʝʥʦʤ 

ɺʪʨʘʪʘ ʤʘʩʠ ʧʽʩʣʷ ʚʠʧʨʦʙʫʚʘʥʴ, % 83,5 7,2 

ɻʨʫʧʘ ʚʦʛʥʝʟʘʭʠʩʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʧʦʢʨʠʪʪʷ ʥʝ ʟʘ-

ʙʝʟʧʝʯʫʻ ʚʦʛʥʝ-

ʟʘʭʠʩʪʫ 

ɯ 

 

ʆʪʞʝ, ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʠʩʦʢʫ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘ-

ʩʪʦʩʫʚʘʥʥʷ ʤʦʜʠʬʽʢʦʚʘʥʠʭ ʢʫʧʨʫʤ(ɯɯ) ʛʝʢʩʘʬʣʫʦʨʩʠʣʽʢʘʪʦʤ ʝʧʦ-

ʢʩʽʘʤʽʥʥʠʭ ʢʦʤʧʦʟʠʮʽʡ ʜʣʷ ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ ʟʘʭʠʩʪʫ ʤʘʪʝʨʽʘʣʽʚ 

ʥʘ ʦʩʥʦʚʽ ʜʝʨʝʚʠʥʠ. 
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ʃʘʚʨʝʥʶʢ, ʖ.ʇ. ʇʘʚʣʦʚʩʴʢʠʡ // ʇʦʞʝʞʥʘ ʙʝʟʧʝʢʘ: ɿʙ. ʥʘʫʢ. ʧʨʘʮʴ. 
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ʆ.ɺ. ʇʦʣʷʢʦʚ, ʚʠʢʣʘʜʘʯ, ɺʦʚʯʘʥʩʴʢʠʡ ʬʘʭʦʚʠʡ ʢʦʣʝʜʞ ʍʘʨʢʽʚʩʴ-

ʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦ-

ʜʘʨʩʪʚʘ ʽʤʝʥʽ ʇʝʪʨʘ ɺʘʩʠʣʝʥʢʘ 

 

ʇʦʞʝʞʘ ï ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʧʨʦʮʝʩ ʛʦʨʽʥʥʷ, ʱʦ 

ʨʦʟʧʦʚʩʶʜʞʫʻʪʴʩʷ ʚ ʯʘʩʽ ʽ ʧʨʦʩʪʦʨʽ ʪʘ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʨʫʡ-

ʥʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴ, ʟʥʘʯʥʠʭ ʤʘʪʝʨʽʘʣʴʥʠʭ ʟʙʠʪʢʽʚ, ʟʥʠʱʝʥʥʷ ʬʣʦʨʠ 

ʪʘ ʬʘʫʥʠ, ʟʘʛʨʦʟʠ ʟʜʦʨʦʚôʶ ʪʘ ʞʠʪʪʶ ʣʶʜʠʥʠ. 

ɻʦʨʽʥʥʷ ʚʠʥʠʢʘʻ ʟʘ ʥʘʷʚʥʦʩʪʽ ʪʨʴʦʭ ʩʢʣʘʜʦʚʠʭ: ʦʢʠʩʣʶʚʘʯʘ, 

ʛʦʨʶʯʦʾ ʨʝʯʦʚʠʥʠ ʪʘ ʜʞʝʨʝʣʘ ʟʘʧʘʣʶʚʘʥʥʷ. ʗʢʱʦ ʷʢʘʩʴ ʩʢʣʘʜʦʚʘ 

ʚʽʜʩʫʪʥʷ, ʧʦʞʝʞʘ ʥʝ ʚʠʥʠʢʥʝ. 

ʆʩʥʦʚʦʧʦʣʦʞʥʠʤ ʜʦʢʫʤʝʥʪʦʤ ʫ ʩʬʝʨʽ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʻ 

ʇʨʘʚʠʣʘ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʚ ʋʢʨʘʾʥʽ. ʅʝʚʠʢʦʥʘʥʥʷ ʮʠʭ ʇʨʘʚʠʣ  

ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʪʷʞʢʠʭ ʥʘʩʣʽʜʢʽʚ. 
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ɹʫʜʴ-ʷʢʠʡ ʨʦʙʦʪʦʜʘʚʝʮʴ ʧʦʚʠʥʝʥ ʟʘʙʝʟʧʝʯʠʪʠ ʥʘʣʝʞʥʠʡ 

ʩʪʘʥ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʚ ʧʽʜʧʦʨʷʜʢʦʚʘʥʽʡ ʡʦʤʫ ʦʨʛʘʥʽʟʘʮʽʾ. ʎʝ ʟʘ-

ʚʜʘʥʥʷ ʜʦʩʠʪʴ ʩʢʣʘʜʥʝ ʽ ʙʘʛʘʪʦʛʨʘʥʥʝ, ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ ʦʨʛʘʥʽʟʘ-

ʪʦʨʩʴʢʠʭ ʟʜʽʙʥʦʩʪʝʡ, ʟʥʘʥʴ ʪʘ ʥʘʣʝʞʥʦʛʦ ʬʽʥʘʥʩʫʚʘʥʥʷ. 

ɿʘʛʘʣʴʥʘ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʟʘ ʩʪʘʥ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʚ ʦʨ-

ʛʘʥʽʟʘʮʽʾ ʧʦʢʣʘʜʘʻʪʴʩʷ ʥʘ ʨʦʙʦʪʦʜʘʚʮʷ, ʘʣʝ, ʟʨʦʟʫʤʽʣʦ, ʩʘʤ ʚʩʝ 

ʟʨʦʙʠʪʠ ʽ ʦʨʛʘʥʽʟʫʚʘʪʠ ʚʽʥ ʥʝ ʟʤʦʞʝ. ɿ ʤʝʪʦʶ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞ-

ʥʦʛʦ ʨʽʚʥʷ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʨʦʙʦʪʦʜʘʚʝʮʴ ʧʨʠʟʥʘʯʘʻ 

ʚʽʜʧʦʚʽʜʘʣʴʥʠʭ ʦʩʽʙ ʪʘ ʥʘʜʽʣʷʻ ʾʭ ʧʝʚʥʠʤʠ ʧʨʘʚʘʤʠ ʪʘ ʦʙʦʚôʷʟ-

ʢʘʤʠ. ʊʘʢ ʥʘʢʘʟʘʤʠ ʧʨʠʟʥʘʯʘʶʪʴʩʷ ʦʩʦʙʠ: ʚʽʜʧʦʚʽʜʘʣʴʥʽ ʟʘ ʦʨ-

ʛʘʥʽʟʘʮʽʶ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ; ʟʘ ʩʪʘʥ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʥʘ ʪʝʨʠ-

ʪʦʨʽʾ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʚ ʦʢʨʝʤʠʭ ʙʫʜʽʚʣʷʭ ʪʘ ʩʧʦʨʫʜʘʭ, ʮʝʭʘʭ, 

ʧʨʠʤʽʱʝʥʥʷʭ, ʢʘʙʽʥʝʪʘʭ ʪʦʱʦ; ʚʽʜʧʦʚʽʜʘʣʴʥʽ ʟʘ ʥʘʣʝʞʥʝ ʫʪʨʠ-

ʤʘʥʥʷ ʟʘʩʦʙʽʚ ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ ʟʘʭʠʩʪʫ. ʉʪʚʦʨʶʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʽ 

ʢʦʤʽʩʽʾ: ʜʣʷ ʢʦʥʪʨʦʣʶ ʥʘʣʝʞʥʦʛʦ ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ ʩʪʘʥʫ (ʥʘʧʨʠ-

ʢʣʘʜ, ʧʦʞʝʞʥʦ-ʪʝʭʥʽʯʥʘ ʢʦʤʽʩʽʷ), ʘ ʪʘʢʦʞ ʟʘʧʦʙʽʛʘʥʥʷ ʽ ʨʝʘʛʫ-

ʚʘʥʥʷ ʥʘ ʥʘʜʟʚʠʯʘʡʥʫ ʩʠʪʫʘʮʽʶ (ʜʦʙʨʦʚʽʣʴʥʘ ʧʦʞʝʞʥʘ ʜʨʫʞʠʥʘ). 

ɺʩʪʘʥʦʚʣʶʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʡ ʧʨʦʪʠʧʦʞʝʞʥʠʡ ʨʝʞʠʤ ʚ ʦʨ-

ʛʘʥʽʟʘʮʽʾ, ʷʢʠʡ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʜʦʪʨʠʤʘʥʥʷ ʧʝʚʥʠʭ ʚʠʤʦʛ ʪʘ ʧʨʘ-

ʚʠʣ: ʟʘʙʦʨʦʥʘ ʧʘʣʽʥʥʷ, ʟʘʙʦʨʦʥʘ ʨʦʟʚʝʜʝʥʥʷ ʚʦʛʥʠʱ, ʫʪʨʠʤʘʥʥʷ 

ʝʚʘʢʫʘʮʽʡʥʠʭ ʰʣʷʭʽʚ, ʧʦʨʷʜʦʢ ʚʠʢʦʥʘʥʥʷ ʪʠʤʯʘʩʦʚʠʭ ʚʦʛʥʝʚʠʭ 

ʨʦʙʽʪ (ʥʘʧʨʠʢʣʘʜ, ʝʣʝʢʪʨʦʟʚʘʨʶʚʘʥʥʷ), ʧʨʘʚʠʣʘ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʦ-

ʙʫʪʦʚʠʤʠ ʥʘʛʨʽʚʘʣʴʥʠʤʠ ʧʨʠʣʘʜʘʤʠ, ʧʦʨʷʜʦʢ ʦʛʣʷʜʫ ʧʨʠʤʽʱʝʥʴ 

ʧʦ ʟʘʚʝʨʰʝʥʥʶ ʨʦʙʦʪʠ, ʟʙʝʨʽʛʘʥʥʷ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʪʦʱʦ. 

ʇʦʚʠʥʝʥ ʙʫʪʠ ʨʦʟʨʦʙʣʝʥʠʡ ʧʣʘʥ ʜʽʡ ʥʘ ʚʠʧʘʜʦʢ ʧʦʞʝʞʽ. ʂʦ-

ʞʝʥ ʧʨʘʮʽʚʥʠʢ ʧʦʚʠʥʝʥ ʟʥʘʪʠ, ʱʦ ʽ ʷʢ ʡʦʤʫ ʧʦʪʨʽʙʥʦ ʨʦʙʠʪʠ. ɿ 

ʮʽʻʶ ʤʝʪʦʶ ʦʨʛʘʥʽʟʦʚʫʻʪʴʩʷ ʧʨʦʚʝʜʝʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʧʨʦʪʠʧʦ-

ʞʝʞʥʠʭ ʽʥʩʪʨʫʢʪʘʞʽʚ ʪʘ ʧʨʦʭʦʜʞʝʥʥʷ ʧʦʞʝʞʥʦ-ʪʝʭʥʽʯʥʦʛʦ 

ʤʽʥʽʤʫʤʫ. ɯʥʩʪʨʫʢʪʘʞʽ ʧʨʦʚʦʜʷʪʴʩʷ ʦʩʦʙʘʤʠ, ʷʢʽ ʧʨʦʡʰʣʠ 

ʩʧʝʮʽʘʣʴʥʝ ʥʘʚʯʘʥʥʷ, ʟʘ ʩʧʝʮʽʘʣʴʥʠʤʠ ʽʥʩʪʨʫʢʮʽʷʤʠ. ɯʥʩʪʨʫʢʮʽʾ 

ʧʨʦ ʟʘʭʦʜʠ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʤʘʶʪʴ ʙʫʪʠ ʨʦʟʨʦʙʣʝʥʽ ʜʣʷ ʢʦʞʥʦʛʦ 

ʧʨʠʤʽʱʝʥʥʷ. ʈʦʙʦʪʦʜʘʚʝʮʴ ʧʦʚʠʥʝʥ ʦʨʛʘʥʽʟʫʚʘʪʠ ʧʨʦʚʝʜʝʥʥʷ 

ʧʨʦʪʠʧʦʞʝʞʥʠʭ ʪʨʝʥʫʚʘʥʴ (ʥʝ ʤʝʥʰʝ ʜʚʦʭ ʨʘʟʽʚ ʥʘ ʨʽʢ) ʟ 

ʚʽʜʧʨʘʮʶʚʘʥʥʷʤ ʜʽʡ ʧʨʠ ʧʦʞʝʞʽ, ʝʚʘʢʫʘʮʽʾ ʪʘ ʛʘʩʽʥʥʽ. 



ɸʂʊʋɸʃʔʅɯ ʇʈʆɹʃɽʄʀ ʇʆɾɽɾʅʆɰ ɹɽɿʇɽʂʀ ʊɸ 

ɿɸʇʆɹɯɻɸʅʅʗ ʅɸɼɿɺʀʏɸʁʅʀʄ ʉʀʊʋɸʎɯʗʄ ɺ ʋʄʆɺɸʍ ʉʔʆɻʆɼɽʅʅʗ 
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ɺʩʪʘʥʦʚʣʶʶʪʴʩʷ ʚʠʤʦʛʠ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʜʦ ʦʧʘʣʝʥʥʷ, 

ʚʝʥʪʠʣʷʮʽʾ ʪʘ ʢʦʥʜʠʮʽʶʚʘʥʥʷ. 

ʆʩʦʙʣʠʚʫ ʫʚʘʛʫ ʪʨʝʙʘ ʧʨʠʜʽʣʷʪʠ ʜʦʪʨʠʤʘʥʥʶ ʚʠʤʦʛ ʧʦ-

ʞʝʞʥʦʾ ʙʝʟʧʝʢʠ: ʧʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʚʦʛʥʝʚʠʭ (ʝʣʝʢʪʨʦ-, ʛʘʟʦʟʚʘ-

ʨʶʚʘʣʴʥʽ, ʧʘʷʣʴʥʽ ʨʦʙʦʪʠ), ʙʫʜʽʚʝʣʴʥʦ-ʤʦʥʪʘʞʥʠʭ, ʬʘʨʙʫʚʘʣʴʥʠʭ 

ʨʦʙʽʪ, ʚ ʢʦʪʝʣʴʥʷʭ,ʧʨʠ ʦʨʛʘʥʽʟʘʮʽʾ ʪʨʘʥʩʧʦʨʪʫ; ʦʙôʻʢʪʘʤ 

ʟʙʝʨʽʛʘʥʥʷ: ʤʘʪʝʨʽʘʣʴʥʽ ʩʢʣʘʜʠ, ʩʢʣʘʜʠ ʣʝʛʢʦʟʘʡʤʠʩʪʠʭ ʪʘ ʛʦʨʶ-

ʯʠʭ ʨʝʯʦʚʠʥ, ʩʢʣʘʜʠ ʙʘʣʦʥʽʚ, ʩʢʣʘʜʠ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ, ʣʽʩʦʧʠʣʦ-

ʤʘʪʝʨʽʘʣʽʚ, ʦʩʢʽʣʴʢʠ ʮʝ ʨʦʙʦʪʠ ʟ ʧʽʜʚʠʱʝʥʦʶ ʥʝʙʝʟʧʝʢʦʶ, ʜʝ ʤʦʞ-

ʣʠʚʝ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞʽ ʯʠ ʥʘʜʟʚʠʯʘʡʥʦʾ ʩʠʪʫʘʮʽʾ. 

ʅʘ ʢʦʞʥʦʤʫ ʧʦʚʝʨʩʽ, ʥʘ ʚʠʜʥʠʭ ʤʽʩʮʷʭ ʨʦʟʤʽʱʫʶʪʴʩʷ ʧʣʘʥʠ 

ʝʚʘʢʫʘʮʽʾ ʟ ʙʫʜʽʚʣʽ. ʐʣʷʭʠ ʝʚʘʢʫʘʮʽʾ ʪʘ ʚʠʭʦʜʠ ʧʦʚʠʥʥʽ ʦʩʚʽʪʣʶ-

ʚʘʪʠʩʴ ʩʧʝʮʽʘʣʴʥʠʤʠ ʣʽʭʪʘʨʷʤʠ. ʇʨʠʤʽʱʝʥʥʷ ʪʘ ʪʝʨʠʪʦʨʽʷ ʧʦ-

ʚʠʥʥʽ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʽ ʟʥʘʢʘʤʠ ʙʝʟʧʝʢʠ (ʧʦʟʥʘʯʘʶʪʴʩʷ ʰʣʷʭʠ 

ʝʚʘʢʫʘʮʽʾ, ʚʠʭʦʜʠ, ʤʽʩʮʷ ʨʦʟʤʽʱʝʥʥʷ ʚʦʛʥʝʛʘʩʥʠʢʽʚ, ʪʝʣʝʬʦʥʽʚ 

ʪʦʱʦ). ʐʣʷʭʠ ʝʚʘʢʫʘʮʽʾ ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʽʣʴʥʠʤʠ, ʥʝ ʟʘʭʘʨʘʱʝʥʠʤʠ 

ʽ ʣʝʛʢʦ ʚʽʜʢʨʠʚʘʪʠʩʷ (ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʤʢʽʚ).  

ʊʝʨʠʪʦʨʽʷ ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʚʠʥʥʘ ʫʪʨʠʤʫʚʘʪʠʩʴ ʫ ʯʠʩʪʦʪʽ, ʱʦ 

ʫʥʝʤʦʞʣʠʚʠʪʴ ʧʝʨʝʢʠʜʘʥʥʷ ʚʦʛʥʶ ʟ ʪʝʨʠʪʦʨʽʾ ʥʘ ʙʫʜʽʚʣʶ. 

ʇʽʜôʾʟʜʠ ʜʦ ʙʫʜʽʚʝʣʴ ʥʝʦʙʭʽʜʥʦ ʪʨʠʤʘʪʠ ʚʽʣʴʥʠʤʠ. ʇʨʠʤʽʱʝʥʥʷ 

ʪʘʢʦʞ ʪʨʝʙʘ ʚʯʘʩʥʦ ʦʯʠʱʘʪʠ, ʦʩʦʙʣʠʚʦ ʚʽʜ ʛʦʨʶʯʠʭ ʚʽʜʭʦʜʽʚ. 

ʇʨʦʪʠʧʦʞʝʞʥʽ ʜʚʝʨʽ, ʚʽʢʥʘ ʧʦʚʠʥʥʽ ʙʫʪʠ ʩʧʨʘʚʥʠʤʠ. 

ʅʝ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʨʠ ʦʙʣʠʮʶʚʘʥʥʽ ʩʪʽʥ ʽ ʩʪʝʣʽ ʧʨʠʤʽʱʝʥʴ 

ʛʨʦʤʘʜʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʧʣʘʩʪʠʢʦʚʽ 

ʤʘʪʝʨʽʘʣʠ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʣʝʛʢʦ ʟʘʡʤʘʶʪʴʩʷ ʪʘ ʧʨʠ ʛʦʨʽʥʥʽ ʚʠʜʽʣʷ-

ʶʪʴ ʪʦʢʩʠʯʥʽ ʨʝʯʦʚʠʥʠ. ʃʶʜʠʥʽ ʜʦʩʪʘʪʥʴʦ ʢʽʣʴʢʘ ʨʘʟʽʚ ʚʜʠʭʥʫʪʠ 

ʪʘʢʦʛʦ ʜʠʤʫ, ʱʦʙ ʟʥʝʧʨʠʪʦʤʥʽʪʠ.   

ɼʝʨʝʚôʷʥʽ ʝʣʝʤʝʥʪʠ ʛʦʨʠʱ ʧʦʪʨʽʙʥʦ ʧʝʨʽʦʜʠʯʥʦ ʦʙʨʦʙʣʷʪʠ 

ʩʧʝʮʽʘʣʴʥʠʤ ʚʦʛʥʝʩʪʽʡʢʠʤ ʨʦʟʯʠʥʦʤ. 

ɹʫʜʽʚʣʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʦʙʣʘʜʥʘʥʽ ʙʣʠʩʢʘʚʢʦʟʘʭʠʩʪʦʤ. 

ʇʦʞʝʞʽ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʥʝʟʘʜʦʚʽʣʴʥʦʛʦ ʩʪʘʥʫ 

ʝʣʝʢʪʨʠʯʥʠʭ ʧʨʠʩʪʨʦʾʚ ʽ ʧʦʨʫʰʝʥʥʷ ʧʨʘʚʠʣ ʾʭʥʴʦʛʦ ʤʦʥʪʘʞʫ ʡ 

ʝʢʩʧʣʫʘʪʘʮʽʾ, ʩʪʘʥʦʚʣʷʪʴ ʙʽʣʴʰʝ 25% ʚʩʽʭ ʚʠʧʘʜʢʽʚ. ʋʩʽ ʝʣʝʢʪʨʦ-
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ʫʩʪʘʥʦʚʢʠ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ ʇʨʘʚʠʣʘʤ ʫʣʘʰʪʫʚʘʥʥʷ ʝʣʝʢʪʨʦʤʝ-

ʨʝʞ, ʇʨʘʚʠʣʘʤ ʪʝʭʥʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʝʧʣʦʚʠʭ ʫʩʪʘʥʦʚʦʢ ʽ ʤʝʨʝʞ, 

ʇʨʘʚʠʣʘʤ ʙʝʟʧʝʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ ʽ ʤʝʨʝʞ. ɿʘʙʦ-

ʨʦʥʝʥʦ ʫʣʘʰʪʦʚʫʚʘʪʠ ʪʠʤʯʘʩʦʚʽ ʝʣʝʢʪʨʦʤʝʨʝʞʽ, ʩʘʤʦʜʽʣʴʥʽ ʧʦʜʦʚ-

ʞʫʚʘʯʽ ʪʦʱʦ. ɺʠʤʠʢʘʯʽ, ʝʣʝʢʪʨʦʨʦʟʝʪʢʠ ʧʦʚʠʥʥʽ ʚʩʪʘʥʦʚʣʶʚʘʪʠʩʴ 

ʥʘ ʦʩʥʦʚʽ ʟ ʥʝʛʦʨʶʯʦʛʦ ʤʘʪʝʨʽʘʣʫ. ɿʘʙʦʨʦʥʷʻʪʴʩʷ ʟʘʣʠʰʘʪʠ ʙʝʟ 

ʥʘʛʣʷʜʫ ʚʚʽʤʢʥʝʥʽ ʝʣʝʢʪʨʦʧʨʠʣʘʜʠ. ʇʦʪʨʽʙʥʦ ʧʝʨʽʦʜʠʯʥʦ (1 ʨʘʟ ʥʘ 

2 ʨʦʢʠ) ʧʨʦʚʦʜʠʪʠ ʥʝʦʙʭʽʜʥʽ ʟʘʤʽʨʠ ʦʧʦʨʫ ʽʟʦʣʷʮʽʾ. 

ɹʫʜʽʚʣʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʦʩʥʘʱʝʥʽ ʩʠʩʪʝʤʘʤʠ ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ 

ʟʘʭʠʩʪʫ, ʷʢʫ ʪʨʝʙʘ ʚʯʘʩʥʦ ʦʙʩʣʫʛʦʚʫʚʘʪʠ. ʇʨʦʝʢʪʫʚʘʥʥʷ, ʚʩʪʘʥʦʚ-

ʣʝʥʥʷ ʪʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʜʘʥʦʾ ʩʠʩʪʝʤʠ ʚʠʢʦʥʫʶʪʴ ʩʧʝʮʽʘʣʴʥʽ ʦʨ-

ʛʘʥʽʟʘʮʽʾ, ʷʢʽ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʫ ʣʽʮʝʥʟʽʶ. 

ʆʨʛʘʥʽʟʘʮʽʾ ʧʦʚʠʥʥʽ ʤʘʪʠ ʩʠʩʪʝʤʫ ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ ʚʦʜʦ-

ʧʨʦʚʦʜʫ (ʧʦʞʝʞʥʽ ʛʽʜʨʘʥʪʠ ʪʘ ʨʝʟʝʨʚʫʘʨʠ, ʚʦʜʦʥʘʧʽʨʥʘ ʙʘʰʪʘ, ʧʦ-

ʞʝʞʥʽ ʢʨʘʥ-ʢʦʤʧʣʝʢʪʠ, ʥʘʩʦʩʥʽ ʩʪʘʥʮʽʾ ʪʦʱʦ) ʧʨʦʪʠʧʦʞʝʞʥʫ ʪʝʭ-

ʥʽʢʫ (ʩʧʝʮʽʘʣʴʥʽ ʘʚʪʦʤʦʙʽʣʽ, ʤʦʪʦʧʦʤʧʠ ʪʦʱʦ). 

ʇʨʠʤʽʱʝʥʥʷ ʪʘ ʪʝʨʠʪʦʨʽʷ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʽ ʜʦʩʪʘʪ-

ʥʴʦʶ ʢʽʣʴʢʽʩʪʶ ʧʝʨʚʠʥʥʠʭ ʟʘʩʦʙʽʚ ʧʦʞʝʞʦʛʘʩʽʥʥʷ, ʷʢʽ  ʩʣʽʜ 

ʚʯʘʩʥʦ ʦʙʩʣʫʛʦʚʫʚʘʪʠ ʽ ʪʨʠʤʘʪʠ ʫ ʩʧʨʘʚʥʦʤʫ ʩʪʘʥʽ. ʇʝʨʚʠʥʥʽ ʟʘ-

ʩʦʙʠ ʧʦʞʝʞʦʛʘʩʽʥʥʷ ʧʦʪʨʽʙʥʽ ʜʣʷ ʣʽʢʚʽʜʘʮʽʾ ʧʦʞʝʞʽ ʚ ʾʾ ʧʦʯʘʪʢʦʚʽʡ 

ʬʘʟʽ. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴ ʚʦʛʥʝʛʘʩʥʠʢʠ, ʧʦʞʝʞʥʽ ʱʠʪʠ (ʢʦʤʧʣʝʢʪʫ-

ʶʪʴʩʷ ʷʱʠʢʦʤ ʟ ʧʽʩʢʦʤ, ʚʽʜʨʘʤʠ, ʣʦʧʘʪʘʤʠ, ʩʦʢʠʨʘʤʠ, ʣʦʤʘʤʠ, 

ʧʦʢʨʠʚʘʣʘʤʠ ʟ ʥʝʛʦʨʶʯʦʛʦ ʪʝʧʣʦʽʟʦʣʷʮʽʡʥʦʛʦ ʤʘʪʝʨʽʘʣʫ), ʙʦʯʢʠ ʟ 

ʚʦʜʦʶ. ʇʦʞʝʞʥʽ ʱʠʪʠ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʟ ʨʦʟʨʘʭʫʥʢʫ 1 ʥʘ 5000 ʤ2. 

ʈʦʟʨʘʭʦʚʫʻʪʴʩʷ ʥʝʦʙʭʽʜʥʘ ʢʽʣʴʢʽʩʪʴ ʚʦʛʥʝʛʘʩʥʠʢʽʚ ʟʛʽʜʥʦ ʟ ʪʠʧʦ-

ʚʠʤʠ ʥʦʨʤʘʤʠ ʥʘʣʝʞʥʦʩʪʽ ʚʦʛʥʝʛʘʩʥʠʢʽʚ.  

ɼʦʪʨʠʤʘʥʥʷ ʧʨʦʪʠʧʦʞʝʞʥʦʾ ʧʨʦʬʽʣʘʢʪʠʢʠ (ʩʫʢʫʧʥʦʩʪʽ ʦʨ-

ʛʘʥʽʟʘʮʽʡʥʠʭ ʽ ʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ, ʷʢʽ ʩʧʨʷʤʦʚʘʥʦ ʥʘ ʧʽʜʪʨʠ-

ʤʘʥʥʷ ʙʝʟʧʝʢʠ ʣʶʜʝʡ, ʥʘ ʧʦʧʝʨʝʜʞʝʥʥʷ ʧʦʞʝʞ, ʦʙʤʝʞʝʥʥʷ ʾʭ ʧʦ-

ʰʠʨʝʥʥʷ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʝʥʥʷ ʫʤʦʚ ʜʣʷ ʫʩʧʽʰʥʦʛʦ ʛʘʩʽʥʥʷ ʧʦʞʝʞʽ) 

ʤʘʻ ʙʫʪʠ ʧʨʽʦʨʠʪʝʪʦʤ ʚ ʙʫʜʴ-ʷʢʽʡ ʦʨʛʘʥʽʟʘʮʽʾ. 
 

ʃɯʊɽʈɸʊʋʈɸ 
1. ʆʩʥʦʚʥʽ ʧʨʠʯʠʥʠ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ/ 

ʊʝʭʥʦʩʧʝʢʪʨ-ʩʝʨʚʽʩ. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://uk.wikipedia.org/wiki/%D0%91%D0%B5%D0%B7%D0%BF%D0%B5%D0%BA%D0%B0
https://uk.wikipedia.org/wiki/%D0%9B%D1%8E%D0%B4%D0%B8%D0%BD%D0%B0
https://uk.wikipedia.org/wiki/%D0%9F%D0%BE%D0%B6%D0%B5%D0%B6%D0%B0
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https://ts.kiev.ua/osnovni-prychyny-vynyknennya-pozhezh-na-

pidpryemstvi/ 

2. ʇʨʘʚʠʣʘ ʙʝʟʧʝʢʠ ʪʘ ʧʦʨʷʜʦʢ ʣʽʢʚʽʜʘʮʽʾ ʥʘʩʣʽʜʢʽʚ ʘʚʘʨʽʡ-

ʥʠʭ ʩʠʪʫʘʮʽʡ ʟ ʥʝʙʝʟʧʝʯʥʠʤʠ ʚʘʥʪʘʞʘʤʠ ʧʨʠ ʧʝʨʝʚʝʟʝʥʥʽ ʾʭ ʟʘʣʽʟ-

ʥʠʯʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://zakon.rada.gov.ua/laws/term/21793 

3. ʇʨʘʚʠʣʘ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʚ ʋʢʨʘʾʥʽ.[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝ-
ʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ:https://zakon.rada.gov.ua/laws/show/z0252-

15#Text 

4. ʋʤʦʚʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʚʠʥʠʢʥʝʥʥʷ ʛʦʨʽʥʥʷ/ ʅʘʚʯʘʣʴʥʽ ʤʘ-

ʪʝʨʽʘʣʠ ʦʥʣʘʡʥ. [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://pidru4niki.com/1156052238335/bzhd/umovi_neobhidni_dlya_

viniknennya_gorinnya. 
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ʊɽʆʈɽʊʀʏʅɽ ʆɹˆʈʋʅʊʋɺɸʅʅʗ ɿɸʉʊʆʉʋɺɸʅʅʗ 

ʇʆʃɯʄɽʈʅʆɻʆ ɻɯɼʈʆɻɽʃʖ ɼʃʗ ʉʊɺʆʈɽʅʅʗ  

ʇʈʆʊʀʇʆɾɽɾʅʆɻʆ ɹɸʈôɭʈʋ ʇʈʀ ʃʆʂɸʃɯɿɸʎɯɰ 

ʃɯʉʆɺʀʍ ʇʆɾɽɾ 

 

ʆ.ɺ. ʉʘʚʯʝʥʢʦ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʩʪ. ʥʘʫʢ. ʩʧʽʚʨ.,  

ɼ.ʆ. ʄʻʜʚʝʜʝʚʘ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʋʢʨʘʾʥʠ 

 

ɿʘ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʫ 2019 ʨʦʮʽ ʣʽʩʦʚʠʤʠ ʧʦʞʝʞʘʤʠ,ʚ 

ʪʦʤʫ ʯʠʩʣʽ ʚʝʨʭʦʚʠʭ, ʙʫʣʦ ʦʭʦʧʣʝʥʦ ʧʦʥʘʜ 1 ʪʠʩ. 320 ʛʘ ʫʢʨʘʾʥʩʴʢʠʭ 

ʟʝʤʝʣʴ. ɿʙʠʪʢʠ ʚʽʜ ʣʽʩʦʚʠʭ ʧʦʞʝʞ ʩʢʣʘʣʠ 1032000 ʤʣʥ ʜʦʣʘʨʽʚ[1]. 

ʆʩʥʦʚʥʽ ʧʨʠʯʠʥʠ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ (85%) ï ʮʝ ʣʶʜʩʴʢʠʡ 

ʬʘʢʪʦʨ. ʗʢʱʦ ʚ ʧʦʧʝʨʝʜʥʽ ʨʦʢʠ ʣʽʩʦʚʽ ʧʦʞʝʞʽ ʚ ʦʩʥʦʚʥʦʤʫ ʣʽʢʚʽʜʦ-

ʚʫʚʘʣʠʩʴ ʫ ʧʦʯʘʪʢʦʚʽʡ ʩʪʘʜʽʾ ʩʠʣʘʤʠ ʚʽʜʦʤʯʦʾ ʧʦʞʝʞʥʦʾ ʦʭʦʨʦʥʠ 

(80%), ʪʦ ʚʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ ʜʚʦʭ ʨʦʢʽʚ ʢʦʞʥʠʡ ʪʨʝʪʽʡ ʚʠʧʘʜʦʢ 

https://ts.kiev.ua/osnovni-prychyny-vynyknennya-pozhezh-na-pidpryemstvi/
https://ts.kiev.ua/osnovni-prychyny-vynyknennya-pozhezh-na-pidpryemstvi/
https://zakon.rada.gov.ua/laws/term/21793
https://zakon.rada.gov.ua/laws/show/z0252-15#Text
https://zakon.rada.gov.ua/laws/show/z0252-15#Text
https://pidru4niki.com/1156052238335/bzhd/umovi_neobhidni_dlya_viniknennya_gorinnya
https://pidru4niki.com/1156052238335/bzhd/umovi_neobhidni_dlya_viniknennya_gorinnya
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ʛʘʩʽʥʥʷ ʧʦʞʝʞ ʟʜʽʡʩʥʶʚʘʚʩʷ ʽʟ ʟʘʣʫʯʝʥʥʷʤ ʟʥʘʯʥʠʭ ʩʠʣ ʽ ʟʘʩʦʙʽʚ 

ɼʉʅʉ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʟʙʽʣʴʰʠʣʦ ʚʠʪʨʘʪʠ ʥʘ ʾʭ ʣʽʢʚʽʜʘʮʽʶ[1]. 

ʊʦʤʫ ʟʜʽʡʩʥʝʥʥʷ ʢʦʤʧʣʝʢʩʫ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʪʘ ʧʨʘʢʪʠʯʥʠʭ ʟʘʭʦʜʽʚ 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʩʪʚʦʨʝʥʥʷ ʙʽʣʴʰ ʰʚʠʜʢʦʛʦ ʽ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʟʘʩʦʙʫ 

ʙʦʨʦʪʴʙʠ ʟ ʣʽʩʦʚʠʤʠ ʧʦʞʝʞʘʤʠ ʚʘʞʣʠʚʝ ʧʠʪʘʥʥʷ. 

ʆʩʥʦʚʥʠʤʠ ʤʝʪʦʜʘʤʠ ʙʦʨʦʪʴʙʠ ʟ ʣʽʩʦʚʠʤʠ ʧʦʞʝʞʘʤʠ ʻ: ʧʦ-

ʚʽʪʨʷʥʘ ʨʦʟʚʽʜʢʘ (ʤʦʥʽʪʦʨʠʥʛ) ʧʦʞʝʞʽ, ʣʦʢʘʣʽʟʘʮʽʷ ʧʦʞʝʞʽ ʪʘ ʾʾ 

ʣʽʢʚʽʜʘʮʽʷ [2]. 

ɻʘʩʽʥʥʷ ʣʽʩʦʚʦʾ ʧʦʞʝʞʽ ʧʨʦʭʦʜʠʪʴ ʫ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: 

- ʟʫʧʠʥʝʥʥʷ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞʽ; 

- ʣʦʢʘʣʽʟʘʮʽʷ ʧʦʞʝʞʽ; 

- ʛʘʩʽʥʥʷ ʦʩʝʨʝʜʢʽʚ ʛʦʨʽʥʥʷ, ʱʦ ʟʘʣʠʰʠʣʠʩʷ ʥʘ ʪʝʨʠʪʦʨʽʾ, 
ʧʨʦʡʜʝʥʽʡ ʚʦʛʥʝʤ. 

ʅʘʡʙʽʣʴʰ ʩʢʣʘʜʥʠʤʠ ʽ ʪʨʫʜʦʤʽʩʪʢʠʤʠ ʧʨʦʮʝʩʘʤʠ ʻ ʟʫʧʠ-

ʥʝʥʥʷ ʧʦʰʠʨʝʥʥʷ ʧʦʞʝʞʽ ʪʘ ʾʾ ʣʦʢʘʣʽʟʘʮʽʷ. ʇʦʰʠʨʝʥʥʷ ʣʽʩʦʚʦʾ ʧʦ-

ʞʝʞʽ ʟʫʧʠʥʷʶʪʴ, ʚʧʣʠʚʘʶʯʠ ʟʘʩʦʙʘʤʠ ʧʦʞʝʞʦʛʘʩʽʥʥʷ ʙʝʟʧʦʩʝʨʝ-

ʜʥʴʦ ʧʦ ʬʨʦʥʪʫ ʧʦʞʝʞʽ. 

ʉʧʦʩʦʙʠ ʣʦʢʘʣʽʟʘʮʽʾ ʪʘ ʣʽʢʚʽʜʘʮʽʾ ʣʽʩʦʚʦʾ ʧʦʞʝʞʽ ʫ ʮʽʣʦʤʫ ʟʘ-

ʣʝʞʘʪʴ ʚʽʜ ʾʾ ʚʠʜʫ (ʥʠʟʦʚʘ, ʚʝʨʭʦʚʘ), ʩʠʣʠ ʽ ʤʘʩʰʪʘʙʽʚ, ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʤʽʩʮʝʚʦʩʪʽ ʪʘ ʣʽʩʦʚʦʾ ʧʣʦʱʽ, ʤʝʪʝʦʨʦʣʦʛʽʯʥʠʭ ʫʤʦʚ, ʥʘʷʚʥʦ-

ʩʪʽ ʩʠʣ ʽ ʟʘʩʦʙʽʚ ʜʣʷ ʛʘʩʽʥʥʷ. 

ɼʣʷ ʝʬʝʢʪʠʚʥʦʾ ʣʦʢʘʣʽʟʘʮʽʾ ʣʽʩʦʚʦʾ ʧʦʞʝʞʽ ʩʪʚʦʨʶʶʪʴʩʷ 

ʰʪʫʯʥʽ ʙʘʨôʻʨʠ ʟ ʤʝʪʦʶ ʥʝʜʦʧʫʱʝʥʥʷ ʧʦʜʘʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʧʦ-

ʞʝʞʽ. ɿʛʽʜʥʦ [3] ʜʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ʧʨʦʪʠʧʦʞʝʞʥʘ ʢʘʥʘʚʘ, ʧʨʦʪʠʧʦ-

ʞʝʞʥʠʡ ʙʘʨôʻʨ ʪʘ ʤʽʥʝʨʘʣʽʟʦʚʘʥʘ ʩʤʫʛʘ. 

ʇʨʦʪʠʧʦʞʝʞʥʘ ʢʘʥʘʚʘ - ʮʝ ʙʘʨ'ʻʨ ʜʣʷ ʟʘʭʠʩʪʫ ʜʽʣʷʥʦʢ ʣʽʩʫ 

ʚʽʜ ʧʽʜʟʝʤʥʠʭ ʧʦʞʝʞ; ʧʨʦʢʣʘʜʘʻʪʴʩʷ ʤʝʞʘʤʠ ʟ ʪʦʨʬʦʚʠʱʘʤʠ, ʥʘ 

ʾʭ ʪʝʨʠʪʦʨʽʾ, ʫ ʥʘʩʘʜʞʝʥʥʷʭ ʟ ʟʘʪʦʨʬʦʚʘʥʠʤʠ ˇʨʫʥʪʘʤʠ ʰʠʨʠʥʦʶ 

ʫʥʠʟʫ 0,2 - 0,4 ʤ, ʟʚʝʨʭʫ - 1,5 - 2,8 ʤ, ʛʣʠʙʠʥʦʶ - ʜʦ ʤʽʥʝʨʘʣʴʥʦʛʦ 

ʰʘʨʫ ʘʙʦ ʜʦ ʨʽʚʥʷ ˇʨʫʥʪʦʚʠʭ ʚʦʜ. 

ʇʨʦʪʠʧʦʞʝʞʥʠʡ ʙʘʨ'ʻʨ - ʮʝ ʜʽʣʷʥʢʘ ʪʝʨʠʪʦʨʽʾ, ʱʦ ʧʝʨʝʰ-

ʢʦʜʞʘʻ ʨʦʟʧʦʚʩʶʜʞʝʥʥʶ ʽ ʨʦʟʚʠʪʢʫ ʧʦʞʝʞ (ʤʽʥʝʨʘʣʽʟʦʚʘʥʽ 

ʩʤʫʛʠ, ʩʤʫʛʘ ʟʦʨʘʥʦʛʦ ʘʙʦ ʩʢʦʧʘʥʦʛʦ ˇʨʫʥʪʫ ʰʠʨʠʥʦʶ ʥʝ ʤʝʥʰʝ 



ɸʂʊʋɸʃʔʅɯ ʇʈʆɹʃɽʄʀ ʇʆɾɽɾʅʆɰ ɹɽɿʇɽʂʀ ʊɸ 

ɿɸʇʆɹɯɻɸʅʅʗ ʅɸɼɿɺʀʏɸʁʅʀʄ ʉʀʊʋɸʎɯʗʄ ɺ ʋʄʆɺɸʍ ʉʔʆɻʆɼɽʅʅʗ 

 

 

 

86 

4 ʤ, ʟʝʤʣʷʥʝ ʦʙʚʘʣʫʚʘʥʥʷ ʰʠʨʠʥʦʶ ʚʥʠʟʫ - 1,4 ʤ, ʘ ʫ ʚʝʨʭʥʽʡ ʯʘ-

ʩʪʠʥʽ - 0,5 ʤ, ʧʨʦʪʠʧʦʞʝʞʥʽ ʢʘʥʘʚʠ, ʧʨʠʨʦʜʥʽ ʚʦʜʦʜʞʝʨʝʣʘ, ʘʚʪʦ-

ʤʦʙʽʣʴʥʽ ʜʦʨʦʛʠ ʪʦʱʦ). 

ʄʽʥʝʨʘʣʽʟʦʚʘʥʘ ʩʤʫʛʘ - ʮʝ ʜʽʣʷʥʢʘ ʪʝʨʠʪʦʨʽʾ, ʟ ʷʢʦʾ ˇʨʫʥʪʦ-

ʦʙʨʦʙʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ ʚʠʜʘʣʝʥʦ ʥʘʟʝʤʥʽ ʛʦʨʶʯʽ ʤʘʪʝʨʽʘʣʠ. 

ʐʠʨʠʥʘ ʩʤʫʛʠ ʧʦʚʠʥʥʘ ʙʫʪʠ ʫʜʚʽʯʽ ʙʽʣʴʰʝ ʚʽʜ ʤʦʞʣʠʚʦʾ ʚʠʩʦʪʠ 

ʧʦʣʫʤ'ʷ ʥʠʟʦʚʦʾ ʧʦʞʝʞʽ. 

ɿʫʧʠʥʝʥʥʷ ʧʦʰʠʨʝʥʥʷ ʣʽʩʦʚʦʾ ʧʦʞʝʞʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʝʨʝ-

ʣʽʯʝʥʠʭ ʰʪʫʯʥʠʭ ʙʘʨôʻʨʽʚ ʟʘʡʤʘʻ ʪʨʠʚʘʣʠʡ ʯʘʩ, ʱʦ ʤʘʻ ʚʘʛʦʤʝ 

ʟʥʘʯʝʥʥʷ ʜʣʷ ʾʾ ʣʽʢʚʽʜʘʮʽʾ. ʊʘʢʦʞ ʜʘʥʥʽ ʪʝʭʥʦʣʦʛʽʾ ʧʦʪʨʝʙʫʶʪʴ ʟʘ-

ʩʪʦʩʫʚʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʪʝʭʥʽʢʠ. ʈʘʥʽʰʝ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʧʨʠ 

ʣʽʢʚʽʜʘʮʽʾ ʧʦʞʝʞ ʫ ʪʦʤʫ ʨʘʭʫʥʢʫ ʧʨʠ ʣʦʢʘʣʽʟʘʮʽʾ ʥʠʟʦʚʠʭ ʣʽʩʦʚʠʭ 

ʧʦʞʝʞ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʛʝʣʝʫʪʚʦʨʶʶʯʽ ʩʠʩʪʝʤʠ ʜʣʷ ʦʧʝʨʘʪʠʚ-

ʥʦʛʦ ʚʦʛʥʝʟʘʭʠʩʪʫ ʪʘ ʫʪʚʦʨʝʥʥʷ ʦʧʦʨʥʠʭ ʧʦʣʦʩ [4,5]. ʅʝʜʦʣʽʢʦʤ 

ʮʴʦʛʦ ʤʝʪʦʜʫ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʜʽʣʴʥʦ-ʦʜʥʦʯʘʩʥʦʾ ʧʦʜʘʯʽ ʢʦʤʧʦ-

ʥʝʥʪʽʚ ʩʠʩʪʝʤʠ. 

ʇʨʦʧʦʥʫʻʪʴʩʷ ʥʦʚʘ ʪʝʭʥʦʣʦʛʽʷ ʩʪʚʦʨʝʥʥʷ ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ 

ʙʘʨ'ʻʨʫ, ʘ ʩʘʤʝ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʦʭʦʧʣʝʥʦʾ ʚʦʛʥʝʤ ʜʽʣʷʥʢʠ ʚʽʜ ʣʽʩʦʚʠʭ 

ʥʘʩʘʜʞʝʥʴ ʟʘ ʜʦʧʦʤʦʛʦ ʧʦʣʽʤʝʨʥʦʛʦ ʛʽʜʨʦʛʝʣʶ. ɺʽʥ ʷʚʣʷʻ ʩʦʙʦʶ 

ʟ'ʻʜʥʘʥʥʷ ʘʢʨʠʣʦʚʦʾ ʢʠʩʣʦʪʠ ʪʘ ʛʽʜʨʦʢʩʠʜʫ ʥʘʪʨʽʶ. ɯʩʪʦʨʠʯʥʦ ʪʘʢʽ 

ʪʝʭʥʦʣʦʛʽʾ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʷ ʚʠʢʣʶʯʥʦ ʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽʡ ʽ 

ʤʝʣʽʦʨʘʪʠʚʥʦʾ ʥʽʰʽ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʚʦʣʦʛʦʩʪʽ ʚ ˇʨʫʥʪʘʭ ʪʘ ʫʥʠʢʥʝʥʥʷ 

ʧʦʩʫʭʠ. ʇʽʟʥʽʰʝ ʟʘ ʪʘʢʦʶ ʞ ʩʠʩʪʝʤʦʶ ʩʪʚʦʨʶʚʘʚʩʷ ʧʘʢʝʪʦʚʘʥʠʡ ʘʙ-

ʩʦʨʙʝʥʪ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʟʘʡʚʦʾ ʚʦʣʦʛʠ ʚ ʧʨʝʜʤʝʪʘʭ ʧʦʙʫʪʫ.  

ʇʨʠ ʜʦʜʘʚʘʥʥʽ ʚ ʚʦʜʫ ʢʫʣʴʦʢ ʧʦʣʽʤʝʨʫ ʚʦʥʠ ʚʠʨʦʩʪʘʶʪʴ ʚ 

ʨʦʟʤʽʨʽ, ʷʢʠʡ ʙʽʣʴʰ ʥʽʞ ʚ 100 ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʻ ʾʭ ʦʙʩʷʛ. ʄʦʣʝʢʫʣʠ 

ʚʦʜʠ ʟʘʧʦʚʥʶʶʪʴ ʧʨʦʤʽʞʢʠ ʤʽʞ ʤʦʣʝʢʫʣʘʤʠ ʧʦʣʽʤʝʨʫ,  ʛʦʪʦʚʽ 

ʢʫʣʽ ʥʘ 85-99% ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʚʦʜʠ. ɺʦʥʠ ʥʝʪʦʢʩʠʯʥʽ, ʙʝʟʧʝʯʥʽ ʜʣʷ 

ʣʶʜʝʡ ʽ ʪʚʘʨʠʥ ʪʘ ʚ ʨʦʟʤʦʯʝʥʦʤʫ ʚʠʛʣʷʜʽ ʟʜʘʪʥʽ ʟʙʝʨʽʛʘʪʠ ʩʚʦʾ ʚʣʘ-

ʩʪʠʚʦʩʪʽ ʧʽʜ ʜʽʻʶ ʚʠʩʦʢʠʭ ʽ ʤʽʥʫʩʦʚʠʭ ʪʝʤʧʝʨʘʪʫʨ. ɺʘʞʣʠʚʠʤ 

ʧʣʶʩʦʤ ʜʘʥʦʛʦ ʟôʻʜʥʘʥʥʷ ʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʚʥʦʛʦ ʙʽʦʣʦʛʽʯʥʦʛʦ ʨʫʡ-

ʥʫʚʘʥʥʷ, ʙʝʟ ʰʢʦʜʠ ʝʢʦʣʦʛʽʾ. 
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ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ ʫʪʚʦʨʝʥʥʷ ʽʟ ʢʫʣʴʦʢ ʛʽʜʨʦʛʝʣʶ ʩʤʫʛʠ ʚʠʟʥʘ-

ʯʝʥʦʾ ʰʠʨʠʥʠ ʜʣʷ ʣʦʢʘʣʽʟʘʮʽʾ ʧʦʞʝʞʽ. ʇʝʨʝʚʘʛʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʘ-

ʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʻ: 

- ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʽʩʪʴ ʧʨʦʢʣʘʜʢʠ ʟʘʛʦʨʦʜʞʫʚʘʣʴʥʦʾ ʧʦ-
ʣʦʩʠ; 

- ʚʽʜʩʫʪʥʽʩʪʴ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʧʝʮʽʘʣʴʥʦʾ ʪʝʭ-
ʥʽʢʠ; 

- ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʯʘʩʫ ʜʽʾ ʧʦʣʦʩʠ (ʨʝʛʫʣʶʚʘʥʥʷ); 

- ʚʽʜʩʫʪʥʽʩʪʴ ʰʢʦʜʠ ʜʣʷ ʝʢʦʣʦʛʽʾ. 
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ʅɸʉɽʃɽʅʅʗ ʇʈʀ ʅɸɼɿɺʀʏɸʁʅʀʍ ʉʀʊʋɸʎɯʗʍ 
 

ɸ.ʄ. ʊʨʠʛʫʙʘ*, ʜ.ʪ.ʥ.,ʆ.ɯ. ɹʘʰʠʥʩʴʢʠʡ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, 

ʄ.ɹ. ʂʣʘʜʴʢʦ, ʆ.ɻ. ʄʫʣʴʢʦ 
*ʃʴʚʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ 

ʃʴʚʽʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 
 

ʂʦʞʥʦʛʦ ʜʥʷ ʚ ʩʚʽʪʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘʜʟʚʠʯʘʡʥʽ ʩʠʪʫʘʮʽʾ ʪʝʭ-

ʥʦʛʝʥʥʦʛʦ ʽ ʧʨʠʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. ɺʝʣʠʢʠʭ ʟʙʠʪʢʽʚ ʟʘʟʥʘʶʪʴ 

ʢʨʘʾʥʠ ʚʽʜ ʘʚʘʨʽʡ, ʢʘʪʘʩʪʨʦʬ, ʧʦʞʝʞ ʪʘ ʩʪʠʭʽʡʥʠʭ ʣʠʭ, ʷʢʽ ʧʨʠʟʚʦ-

ʜʷʪʴ ʜʦ ʟʘʛʠʙʝʣʽ ʣʶʜʝʡ. ʊʦʤʫ, ʜʣʷ ʟʘʭʠʩʪʫ ʥʘʩʝʣʝʥʥʷ ʚʽʜ ʥʘʜʟʚʠ-

ʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʚʣʘʰʪʦʚʫʶʪʴ ʟʘʭʠʩʥʽ ʩʧʦʨʫʜʠ. 

ɿʘʭʠʩʥʘ ʩʧʦʨʫʜʘ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ï ʮʝ ʽʥʞʝʥʝʨʥʽ ʩʧʦʨʫʜʠ 

ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʫʢʨʠʪʪʷ ʽ ʪʠʤʯʘʩʦʚʦʛʦ ʟʘʭʠʩʪʫ ʣʶʜʝʡ, ʪʝʭʥʽʢʠ ʪʘ 

ʤʘʡʥʘ ʚʽʜ ʥʝʙʝʟʧʝʢʠ, ʱʦ ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ ʘʙʦ ʚʠʥʠʢʣʘ ʚʥʘʩʣʽʜʦʢ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʫ ʤʠʨʥʠʡ ʯʘʩ, ʘ ʪʘʢʦʞ ʚʽʜ ʜʽʾ ʟʘʩʦʙʽʚ ʫʨʘ-

ʞʝʥʥʷ ʚ ʦʩʦʙʣʠʚʠʡ ʧʝʨʽʦʜ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʚ ʤʽʩʪʘʭ, ʩʝʣʘʭ 

ʪʘ ʩʝʣʠʱʘʭ ʩʪʚʦʨʶʻʪʴʩʷ ʬʦʥʜ ʟʘʭʠʩʥʠʭ ʩʧʦʨʫʜ, ʘ ʪʘʢʦʞ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʣʘʥʦʤʽʨʥʝ ʥʘʢʦʧʠʯʝʥʥʷ ʮʴʦʛʦ ʬʦʥʜʫ. ɺʽʥ ʩʪʚʦ-

ʨʶʻʪʴʩʷ ʤʽʥʽʩʪʝʨʩʪʚʘʤʠ, ʽʥʰʠʤʠ ʮʝʥʪʨʘʣʴʥʠʤʠ ʦʨʛʘʥʘʤʠ ʚʠʢʦ-

ʥʘʚʯʦʾ ʚʣʘʜʠ, ʈʘʜʦʶ ʤʽʥʽʩʪʨʽʚ ɸʚʪʦʥʦʤʥʦʾ ʈʝʩʧʫʙʣʽʢʠ ʂʨʠʤ, ʦʙʣʘʩ-

ʥʠʤʠ, ʨʘʡʦʥʥʠʤʠ, ʂʠʾʚʩʴʢʦʶ ʪʘ ʉʝʚʘʩʪʦʧʦʣʴʩʴʢʦʶ ʤʽʩʴʢʠʤʠ ʜʝʨ-

ʞʘʜʤʽʥʽʩʪʨʘʮʽʷʤʠ, ʦʨʛʘʥʘʤʠ ʤʽʩʮʝʚʦʛʦ ʩʘʤʦʚʨʷʜʫʚʘʥʥʷ, ʩʫʙôʻʢʪʘʤʠ 

ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʂʦʜʝʢʩʫ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʋʢʨʘʾʥʠ. 

ʊʘʢʽ ʩʧʦʨʫʜʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʟʘʭʠʩʪ ʣʶʜʝʡ ʚʽʜ ʥʝʙʝʟʧʝʯʥʠʭ 

ʬʘʢʪʦʨʽʚ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴʩʷ: ʫʜʘʨʥʘ ʚʠʙʫʭʦʚʘ ʭʚʠʣʷ, ʽʦʥʽʟʫʶʯʝ 

ʦʧʨʦʤʽʥʝʥʥʷ, ʨʘʜʽʦʘʢʪʠʚʥʝ ʟʘʙʨʫʜʥʝʥʥʷ, ʙʦʡʦʚʽ ʦʪʨʫʡʥʽ ʨʝʯʦʚʠʥʠ, 

ʙʽʦʣʦʛʽʯʥʽ ʟʘʩʦʙʠ ʫʨʘʞʝʥʥʷ,ʥʝʙʝʟʧʝʯʥʽ ʭʽʤʽʯʥʽ ʨʝʯʦʚʠʥʠ, ʟʚʠʯʘʡʥʽ 

ʟʘʩʦʙʠ ʫʨʘʞʝʥʥʷ ʪʘ ʚʧʣʠʚ ʧʨʠʨʦʜʥʠʭ ʥʝʙʝʟʧʝʯʥʠʭ ʯʠʥʥʠʢʽʚ. 

ʇʦʪʨʝʙʠ ʚ ʟʘʭʠʩʥʠʭ ʩʧʦʨʫʜʘʭ ʚʠʟʥʘʯʘʶʪʴ, ʚʠʭʦʜʷʯʠ ʟ ʥʝʦʙ-

ʭʽʜʥʦʩʪʽ ʫʢʨʠʪʪʷ ʫʩʴʦʛʦ ʧʨʘʮʶʶʯʦʛʦ ʥʘʩʝʣʝʥʥʷ ʟʘ ʤʽʩʮʝʤ ʨʦʙʦʪʠ 

ʽ ʧʨʦʞʠʚʘʥʥʷ ʪʘ ʥʝʧʨʘʮʶʶʯʦʛʦ ï ʟʘ ʤʽʩʮʝʤ ʧʨʦʞʠʚʘʥʥʷ. 
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ɿʘ ʟʘʭʠʩʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʩʧʦʨʫʜʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ: ʥʘʡ-

ʧʨʦʩʪʽʰʽ ʫʢʨʠʪʪʷ; ʩʭʦʚʠʱʘ; ʧʨʦʪʠʨʘʜʽʘʮʽʡʥʽ ʫʢʨʠʪʪʷ (ʇʈʋ) . 

ɿʘʭʠʩʥʽ ʩʧʦʨʫʜʠ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʪʘʢʦʞ ʫ ʤʠʨʥʠʡ 

ʯʘʩ ʜʣʷ ʥʘʩʝʣʝʥʥʷ, ʟʘ ʫʤʦʚʠ ʧʨʠʚʝʜʝʥʥʷ ʾʭ ʫ ʛʦʪʦʚʥʽʩʪʴ ʜʦ ʚʠʢʦʨʠ-

ʩʪʘʥʥʷ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʫ ʪʝʨʤʽʥ, ʚʠʟʥʘʯʝʥʠʡ ʧʘʩʧʦʨʪʦʤ ʟʘʭʠʩʥʦʾ 

ʩʧʦʨʫʜʠ, ʘʣʝ ʥʝ ʙʽʣʴʰʝ 12 ʛʦʜʠʥ. ʗʢʱʦ ʜʣʷ ʧʨʠʩʪʦʩʫʚʘʥʥʷ ʟʘʭʠʩʥʦʾ 

ʩʧʦʨʫʜʠ ʜʣʷ ʧʦʪʨʝʙ ʣʶʜʝʡ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʨʝʢʦʥʩʪʨʫʢʮʽʶ, ʨʝ-

ʩʪʘʚʨʘʮʽʶ ʘʙʦ ʢʘʧʽʪʘʣʴʥʠʡ ʨʝʤʦʥʪ, ʚʦʥʠ ʟʜʽʡʩʥʶʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ʚʠʤʦʛ ʟʘʢʦʥʦʜʘʚʩʪʚʘ ʫ ʩʬʝʨʽ ʤʽʩʪʦʙʫʜʽʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʜʝʨʞʘʚʥʠʭ 

ʙʫʜʽʚʝʣʴʥʠʭ ʥʦʨʤ, ʜʝʨʞʘʚʥʠʭ ʩʪʘʥʜʘʨʪʽʚ ʽ ʧʨʘʚʠʣ. ʊʘʢʽ ʩʧʦʨʫʜʠ ʥʘ-

ʟʠʚʘʶʪʴʩʷ ʩʧʦʨʫʜʘʤʠ ʧʦʜʚʽʡʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

ɿʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤ ʚʠʢʦʥʘʥʥʷʤ ʩʧʦʨʫʜʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʥʘʟʝʤʥʠʤʠ ʪʘ ʧʽʜʟʝʤʥʠʤʠ, ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʟʘ ʦʩʥʦʚʥʠʤ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʤ ʧʨʠʟʥʘʯʝʥʥʷʤ ʽ ʜʣʷ ʟʘʭʠʩʪʫ ʥʘʩʝʣʝʥʥʷ. 

ʉʪʘʥʦʤ ʥʘ 2018 ʨʽʢ ʚ ʋʢʨʘʾʥʽ ʦʙʣʽʢʦʚʫʻʪʴʩʷ 21628 ʟʘʭʠʩʥʠʭ 

ʩʧʦʨʫʜ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ, ʟ ʷʢʠʭ 6236 (28,8 %) ʧʝʨʝʙʫʚʘʶʪʴʩʷ ʫ 

ʜʝʨʞʘʚʥʽʡ, 9532(44,1 %) ʫ ʢʦʤʫʥʘʣʴʥʽʡ ʪʘ 5860 (27,1%) ʫ ʧʨʠʚʘʪ-

ʥʽʡ ʚʣʘʩʥʦʩʪʽ. ʅʘ ʩʴʦʛʦʜʥʽ31,6% ʟʘʭʠʩʥʠʭ ʩʧʦʨʫʜ ʦʮʽʥʶʶʪʴʩʷ ʷʢ 

ʥʝ ʛʦʪʦʚʽ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ, 57,8% - ʷʢ ʦʙʤʝʞʝʥʦ 

ʛʦʪʦʚʽ ʪʘ ʪʽʣʴʢʠ 9,3% ʛʦʪʦʚʽ. ɿʘʭʠʩʥʽ ʩʧʦʨʫʜʠ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ 

ʻ ʜʝʨʞʘʚʥʠʤ ʤʘʡʥʦʤ. ʋʧʨʘʚʣʽʥʥʷ ʥʠʤʠ, ʘ ʪʘʢʦʞ ʾʭ ʟʙʝʨʝʞʝʥʥʷ 

ʧʦʢʣʘʜʝʥʦ ʥʘ ʌʦʥʜ ʜʝʨʞʘʚʥʦʛʦ ʤʘʡʥʘ ʋʢʨʘʾʥʠ. 

ɺ ʋʢʨʘʾʥʽ ʽʩʥʫʻ ʙʘʛʘʪʦ ʙʫʥʢʝʨʽʚ, ʷʢʽ ʟʙʫʜʦʚʘʥʽ ʱʝ ʟʘ ʯʘʩʽʚ 

ʚʽʡʥʠ, ʧʨʦʪʝ ʽ ʜʦʩʽ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʜʣʷ ʟʘʭʠʩʪʫ ʣʶʜʝʡ 

ʚ ʧʝʨʽʦʜ ʚʠʥʠʢʥʝʥʥʷ ʥʘʜʟʚʠʯʘʡʥʦʾ ʩʠʪʫʘʮʽʾ. ɼʣʷ ʧʨʠʢʣʘʜʫ, ʚ ʤ. 

ʈʽʚʥʝ ʟʥʘʭʦʜʠʪʴʩʷ çɹʫʥʢʝʨ ʂʦʭʘè. ʎʷ ʟʘʣʽʟʦʙʝʪʦʥʥʘ ʧʣʠʪʘ ʧʣʦ-

ʱʝʶ ʧʨʠʙʣʠʟʥʦ 10 ʥʘ 20 ʤʝʪʨʽʚ ʽ ʚʠʩʦʪʦʶ 3 ʤʝʪʨʠ ʧʨʠʢʨʠʚʘʻ ʚʭʽʜ 

ʚ ʦʩʦʙʠʩʪʠʡ ʙʫʥʢʝʨ çʨʘʡʭʩʢʦʤʽʩʘʨʘè ɽʨʽʭʘ ʂʦʭʘ. 

ɿʘ ʢʦʨʜʦʥʦʤ, ʢʨʽʤ ʜʝʨʞʘʥʠʭ ʟʘʭʠʩʥʠʭ ʩʧʦʨʫʜ, ʽʩʥʫʻ ʪʘʢʦʞ 

ʙʘʛʘʪʦ ʧʨʠʚʘʪʥʠʭ ʙʫʥʢʝʨʽʚ. ɿʦʢʨʝʤʘ, ʚ ʉʐɸ, ʥʘ ʢʦʣʠʰʥʽʡ ʚʽʡʩʴ-

ʢʦʚʽʡ ʙʘʟʽ ʚ ʤ.ʉʘʚʘʥʥʘ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʝ ʜʚʦʨʽʚʥʝʚʝ ʩʭʦʚʠʱʝ, ʱʦ 

ʟʜʘʪʥʝ ʚʠʪʨʠʤʘʪʠ ʷʜʝʨʥʠʡ ʚʠʙʫʭ ʫ20 ʢʽʣʦʪʦʥʥ, ʩʪʠʭʽʡʥʽ ʣʠʭʘ ʽ ʪʝ-

ʨʦʨʠʩʪʠʯʥʽ ʘʢʪʠ. ɹʫʥʢʝʨ ʦʩʥʘʱʝʥʠʡ ʩʦʥʷʯʥʠʤʠ ʧʘʥʝʣʷʤʠ ʪʘ 

ʦʙʣʘʜʥʘʥʥʷʤ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʢʦʥʪʨʦʣʶʚʘʪʠ ʚʦʣʦʛʽʩʪʴ ʚ 
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ʧʨʠʤʽʱʝʥʥʽ. ʆʩʦʙʣʠʚʠʤ ʻ ʙʫʥʢʝʨ ʨʦʟʪʘʰʦʚʘʥʠʡ ʚ ʇʽʚʜʝʥʥʽʡ ɼʘ-

ʢʦʪʽ (ʉʐɸ), ʚʽʥ ʨʦʟʨʘʭʦʚʘʥʠʡ ʥʘ 5 ʪʠʩ. ʦʩʽʙ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʨʦʟ-

ʤʽʱʝʥʽ ʚ ʧʨʠʤʽʱʝʥʥʽ ʟ ʩʫʯʘʩʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʘʙʦ ʞ ʚ ʧʨʠʤʽʱʝʥʥʽ 

ʚʩʪʠʣʽ ʤʽʥʽʤʘʣʽʟʤʫ. ɿʘʚʜʷʢʠ ʥʦʚʽʪʥʽʤ ʽʥʥʦʚʘʮʽʡʥʠʤ ʪʝʭʥʦʣʦʛʽʷʤ ʚ 

ʟʘʭʠʩʥʽʡ ʩʧʦʨʫʜʽ ʥʘʩʣʽʜʢʠ ʅʉ ʩʪʘʶʪʴ ʤʝʥʰ ʚʽʜʯʫʪʥʠʤʠ ʜʣʷ ʦʩʽʙ, 

ʱʦ ʪʘʤ ʟʥʘʭʦʜʷʪʴʩʷ.  

ɺ ʋʢʨʘʾʥʽ ʪʘʢʦʞ ʽʩʥʫʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʧʦʙʫʜʦʚʠ ʙʫʥʢʝʨʽʚ ʧʽʜ 

ʟʘʤʦʚʣʝʥʥʷ. ɿʘʤʦʚʥʠʢʫ ʥʘʜʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ ʚʠʙʨʘʪʠ ʩʭʝʤʫ, ʟʘ 

ʷʢʦʶ ʙʫʜʝ ʩʧʨʦʝʢʪʦʚʘʥʘ ʟʘʭʠʩʥʘ ʩʧʦʨʫʜʘ ʪʘ ʚʥʝʩʪʠ ʩʚʦʾ ʢʦʨʝʢʪʠʚʠ 

ʚ ʧʨʦʝʢʪ ʾʾ ʟʘʙʫʜʦʚʠ. 

ʆʪʞʝ, ʧʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʩʪʘʪʠʩʪʠʢʫ ʟʘʭʠʩʥʠʭ ʩʧʦʨʫʜ 

ʋʢʨʘʾʥʠ ʪʘ ʨʦʟʛʣʷʥʫʚʰʠ ʨʦʟʚʠʪʦʢ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʚ ʽʥʰʠʭ 

ʜʝʨʞʘʚʘʭ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʥʘʰʽʡ ʢʨʘʾʥʽ ʧʦʪʨʽʙʥʦ 

ʧʨʠʜʽʣʠʪʠ ʙʽʣʴʰʝ ʫʚʘʛʠ ʨʦʟʚʠʪʢʫ ʩʬʝʨʠ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ. ɺʘʞ-

ʣʠʚʠʤ ʘʩʧʝʢʪʦʤ ʜʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʟʘʭʠʩʪʫ ʥʘʩʝʣʝʥʥʷ ʻ ʬʽʥʘʥʩʫ-

ʚʘʥʥʷ ʫ ʮʽʡ ʛʘʣʫʟʽ. ɺ ʧʝʨʰʫ ʯʝʨʛʫ ʥʝʦʙʭʽʜʥʦ ʧʦʜʙʘʪʠ ʧʨʦ ʙʝʟʧʝʢʫ 

ʽ ʥʘʜʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʭʠʩʥʠʭ ʩʧʦʨʫʜ ʫ ʨʘʟʽ ʚʠʥʠʢʥʝʥʥʷ ʥʘʜʟʚʠ-

ʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ. ɸʜʞʝ, ʫ ʩʫʯʘʩʥʦʤʫ ʩʚʽʪʽ ʥʝ ʤʦʞʣʠʚʦ ʧʝʨʝʜʙʘ-

ʯʠʪʠ ʧʨʠʤʭʠ ʤʘʡʙʫʪʥʴʦʛʦ. 

ɼʦ ʧʨʠʤʽʱʝʥʴ, ʷʢi ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʩʪʦʩʦʚʘʥi ʧiʜ ʧʨʦʪʠ-

ʨʘʜiʘʮiʡʥi ʫʢʨʠʪʪʷ, ʧʨʝʜ'ʷʚʣʷʶʪʴʩʷ ʪʘʢi ʚʠʤʦʛʠ:  

- ʟʦʚʥiʰʥi ʦʛʦʨʦʜʞʫʚʘʣʴʥi ʢʦʥʩʪʨʫʢʮiʾ ʙʫʜʠʥʢiʚ ʘʙʦ ʩʧʦʨʫʜ 
ʧʦʚʠʥʥi ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʥʝʦʙʭiʜʥʫ ʢʨʘʪʥiʩʪʴ ʧʦʩʣʘʙʣʝʥʥʷ 

ʛʘʤʘʚʠʧʨʦʤiʥʶʚʘʥʥʷ;  

- ʧʨʦʨiʟʠ ʪʘ ʦʪʚʦʨʠ ʧʦʚʠʥʥi ʙʫʪʠ ʧiʜʛʦʪʦʚʣʝʥi ʜʣʷ ʟʘʢʣʘʜʢʠ ʚ 
ʨʘʟi ʧʝʨʝʚʦʜʫ ʧʨʠʤiʱʝʥʥʷ ʥʘ ʨʝʞʠʤ ʫʢʨʠʪʪʷ;  

- ʧʨʠʤiʱʝʥʥʷ ʧʦʚʠʥʥi ʨʦʟʪʘʰʦʚʫʚʘʪʠʩʴ ʙʣʠʟʴʢʦ ʚiʜ 

ʤiʩʮʴʧʝʨʝʙʫʚʘʥʥʷ ʙiʣʴʰʦʩʪi ʥʘʩʝʣʝʥʥʷ, ʷʢʝ ʤʘʻ 

ʧʝʨʝʭʦʚʫʚʘʪʠʩʴ;  

- ʙʣʠʟʴʢʦ ʜiʣʷʥʦʢ ʥʝ ʧʦʚʠʥʥʦ ʙʫʪʠ ʚʝʣʠʢʠʭ ʨʝʟʝʨʚʫʘʨiʚ 
iʟʩʠʣʴʥʦʜiʶʯʠʤʠ ʦʪʨʫʡʥʠʤʠ ʨʝʯʦʚʠʥʘʤʠ, ʚʦʜʦʧʨʦʚiʜʥʠʭ 

ʪʘʢʘʥʘʣiʟʘʮiʡʥʠʭ ʤʘʛiʩʪʨʘʣʝʡ, ʨʫʡʥʫʚʘʥʥʷ ʷʢʠʭ ʤʦʞʝ 

ʟʘʛʨʦʞʫʚʘʪʠ ʧʝʨʩʦʥʘʣʫ, ʷʢʠʡ ʧʝʨʝʭʦʚʫʻʪʴʩʷ, ʦʪʨʫʻʥʥʷʤ 

ʘʙʦʟʘʪʦʧʣʝʥʥʷʤ;  
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- ʫ ʧʨʠʤiʱʝʥʥʷʭ, ʨʦʟʪʘʰʦʚʘʥʠʭ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘʜ 

ʫʢʨʠʪʪʷʤ,ʥʝ ʧʦʚʠʥʥʦ ʙʫʪʠ ʚʘʞʢʠʭ ʧʨʝʜʤʝʪiʚ i ʦʙʣʘʜʥʘʥʥʷ. 

 

ʃɯʊɽʈɸʊʋʈɸ 

1.çɿʘʭʠʩʥʽ ʩʧʦʨʫʜʠè [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] - ʈʝʞʠʤ ʜʦ-

ʩʪʫʧʫ:http://zhytomyr.dsns.gov.ua 

2.çɿʘʭʠʩʥʽ ʩʧʦʨʫʜʠ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ, ʾʭ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ 

ʦʙʣʘʰʪʫʚʘʥʥʷè ʄʘʡʩʪʝʨ ʚʠʨʦʙʥʠʯʦʛʦ ʥʘʚʯʘʥʥʷ ʂʨʝʤʝʥʯʫʮʴʢʠʭ 

ʤʽʩʴʢʠʭ ʢʫʨʩʽʚ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʖ.ɯ.ʐʠʰʢʽʥ 

3.çɿʘʪʠʰʥʠʡ ʷʜʝʨʥʠʡ ʙʫʥʢʝʨ, ʱʦ ʤʦʞʝ ʚʠʪʨʠʤʘʪʠ 20 ʢʽʣʦ-

ʪʦʥʥè 

4.ʃʘʚʨʽʚʩʴʢʠʡ ʄ.ɿ., ʂʦʩʪʨʫʣʽʥʘ ʖ. ʉ.  ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʧʦʨʫʜ 

ʧʦʜʚʽʡʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʜʣʷ ʟʘʭʠʩʪʫ ʣʶʜʝʡ ʚʽʜ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠ-

ʪʫʘʮʽʡ. / VIII ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çʊʝʦ-

ʨʽʷ ʽ ʧʨʘʢʪʠʢʘ ʛʘʩʽʥʥʷ ʧʦʞʝʞ ʪʘ ʣʽʢʚʽʜʘʮʽʾ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡè 

ʏʝʨʢʘʩʠ: ʏɯʇɹ ʽʤ. ɻʝʨʦʾʚ ʏʦʨʥʦʙʠʣʷ ʅʋʎɿ ʋʢʨʘʾʥʠ 18-19 ʪʨʘʚʥʷ 

2017 ʉ.128-129 

5. çʋʢʨʠʪʪʷ ʥʘʩʝʣʝʥʥʷ ʚ ʟʘʭʠʩʥʠʭ ʩʧʦʨʫʜʘʭ ʮʠʚʽʣʴʥʦʛʦ ʟʘ-

ʭʠʩʪʫè [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]- ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://zprozrda. 

gov.ua/documents/civilniy-zahist/pamyatka/ukrittya_naselennya_ v 

_zahisnihsporudah.pdf. 

 6.ɼɹʅ ɺ 2.2.5-97 ɿʘʭʠʩʥʽ ʩʧʦʨʫʜʠ ʮʠʚʽʣʴʥʦʾ ʦʙʦʨʦʥʠ. 
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ʋɼʂ 614.8 

  

ɿɸʍʀʉʊ ʆʉʆɹʆɺʆɻʆ ʉʂʃɸɼʋ ʇʈʀ ɻɸʉɯʅʅɯ ʇʆɾɽɾ 

ʅɸ ʉʂʃɸɼɸʍ ɺʀɹʋʍʆʅɽɹɽɿʇɽʏʅʀʍ ʈɽʏʆɺʀʅ ʊɸ 

ɹʆɭʇʈʀʇɸʉɯɺ 

 

ɯ.ɹ.ʌʝʜʶʢ, ʚʠʢʣʘʜʘʯ, ɸ.ʅ.ʏʝʨʥʫʭʘ, ʚʠʢʣʘʜʘʯ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʋʢʨʘʾʥʠ 

 

ʗʢ ʧʦʢʘʟʫʻ ʧʨʘʢʪʠʢʘ ʛʘʩʽʥʥʷ ʧʦʞʝʞʥʘ ʥʘ ʩʢʣʘʜʘʭ ʙʦʻʧʨʠ-

ʧʘʩʽʚ ʪʘ ʚʠʙʫʭʦʚʠʭ ʨʝʯʦʚʠʥ, ʝʬʝʢʪʠʚʥʽ ʜʽʾ ʧʦʞʝʞʥʦʛʦ ʧʽʜʨʦʟʜʽʣʫ 

ʧʨʠ ʡʦʛʦ ʧʨʠʙʫʪʪʽ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ 2 - 3 ʭʚʠʣʠʥʠ ʜʦ ʧʦʯʘʪʢʫ ʾʭ 

ʜʝʪʦʥʘʮʽʾ [1]. ɺʨʘʭʦʚʫʶʯʠ ʨʦʟʪʘʰʫʚʘʥʥʷ ʧʦʞʝʞʥʦ-ʨʷʪʫʚʘʣʴʥʠʭ 

ʧʽʜʨʦʟʜʽʣʽʚ ʟʘ ʤʝʞʘʤʠ ʩʢʣʘʜʽʚ, ʚʠʥʠʢʘʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʚʦʻʯʘʩʥʦʛʦ 

ʩʧʦʚʽʱʝʥʥʷ ʧʽʜʨʦʟʜʽʣʫ, ʘ ʧʨʠ ʧʨʠʙʫʪʪʽ ʟʘʭʠʩʪʫ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ 

ʚʽʜ ʫʨʘʞʝʥʴ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʩʠʩʪʝʤʘ ʧʦʞʝʞʦʛʘʩʽʥʥʷ ʥʘ ʦʙôʻʢʪʘʭ 

ʟʙʝʨʽʛʘʥʥʷ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʙʦʻʧʨʠʧʘʩʽʚ [2] ʧʦʪʨʝ-

ʙʫʻ ʩʪʚʦʨʝʥʥʷ ʫʢʨʠʪʪʽʚ ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʚʫʟʣʽʚ ʫʧʨʘʚʣʽʥʥʷ ʫʩʪʘ-

ʥʦʚʢʘʤʠ ʧʦʞʝʞʦʛʘʩʽʥʥʷ ʪʘ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ. 

ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʛʘʩʽʥʥʷ [2] ʧʦʞʝʞʥʘ ʪʘʢʠʭ ʦʙôʻʢʪʘʭ ʧʦ-

ʪʨʽʙʥʘ ʥʦʚʘ ʫʜʦʩʢʦʥʘʣʝʥʘ ʪʝʭʥʦʣʦʛʽʷ ʦʨʛʘʥʽʟʘʮʽʾ ʧʦʞʝʞʦʛʘʩʽʥʥʷ, 

ʱʦ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ:  

- ʟʘʭʠʱʝʥʫ ʘʚʪʦʤʘʪʠʯʥʫ ʫʩʪʘʥʦʚʢʫ ʨʘʥʥʴʦʛʦ ʧʦʞʝʞʦʛʘ-
ʩʽʥʥʷ [3],[4], ʷʢʘ ʧʦʜʘʻ ʚʦʜʫ ʥʘ ʚʩʶ ʧʣʦʱʫ ʧʦʚʝʨʭʥʽ ʱʦ ʛʦʨʠʪʴ 

,ʧʨʦʪʷʛʦʤ ʦʜʥʽʻʾ ʭʚʠʣʠʥʠ;  

- ʥʘʩʦʩʥʫ ʩʪʘʥʮʽʶ[5], ʱʦ ʨʦʟʤʽʱʝʥʘ ʫ ʟʘʭʠʩʥʦʤʫ ʢʘʧʦʥʽʨʽ, 

ʨʦʟʧʦʜʽʣʴʯʽ ʪʨʫʙʦʧʨʦʚʦʜʠ ʷʢʦʾ ʟʚôʷʟʘʥʽ ʟ ʩʠʩʪʝʤʦʶ ʘʚʪʦʤʘʪʠʯʥʦʾ 

ʫʩʪʘʥʦʚʢʠ ʧʦʞʝʞʦʛʘʩʽʥʥʷ; 

- ʦʩʦʙʦʚʠʡ ʩʢʣʘʜ, ʷʢʠʡ ʢʨʫʛʣʦʜʦʙʦʚʦ ʥʝʩʝ ʩʣʫʞʙʫ ʚ ʥʘʩʦʩ-
ʥʽʡ ʩʪʘʥʮʽʾ, ʪʘ ʧʨʦʪʷʛʦʤ 1 ʭʚʠʣʠʥʠ ʟʘʙʨʘʪʠ ʚʦʜʫ ʟ ʚʦʜʦ ʜʞʝʨʝʣʘ ʪʘ 

ʧʦʜʘʪʠ ʾʾ ʫ ʤʝʨʝʞʫ. 

ʇʠʪʘʥʥʷ ʟʘʭʠʩʪʫ ʦʩʦʙʦʚʦʛʦ ʩʢʣʘʜʫ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʽ ʚ ʮʠʭ 

ʚʠʧʘʜʢʘʭ. 
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ʂʦʥʩʪʨʫʢʮʽʷ ʢʘʧʦʥʽʨʫ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʚʠʭʦʜʷʯʠ ʟ ʚʣʘʩʪʠʚʦ-

ʩʪʝʡ ʤʘʪʝʨʽʘʣʫ, ʟ ʷʢʦʛʦ ʚʽʥ ʤʦʞʝ ʙʫʪʠ ʧʦʙʫʜʦʚʘʥʠʡ (ʛʦʤʦʛʝʥʥʘ 

ʢʦʥʩʪʨʫʢʮʽʷ ʘʙʦ ʛʝʪʝʨʦʛʝʥʥʘ) ʪʘ ʟ ʤʦʞʣʠʚʦʾ ʧʦʪʫʞʥʦʩʪʽ ʚʠʙʫʭʫ ʽ 

ʨʘʜʽʫʩʫ ʟʦʥ ʨʫʡʥʫʚʘʥʥʷ.  

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʘʜʽʫʩʫ ʟʦʥ ʨʫʡʥʽʚʥʦʾ ʜʽʾ ʚʠʙʫʭʫ ʫ ʧʦʚʽʪʨʽ 

ʤʦʞʝ ʙʫʪʠ ʨʝʢʦʤʝʥʜʦʚʘʥʘ ʬʦʨʤʫʣʘ: 

 

0

C
R a ,ʤ

B
=                                              (1) 

  

ʜʝ: R ð ʥʘʡʙʽʣʴʰʠʡ ʨʘʜʽʫʩ ʟʦʥʠ ʨʫʡʥʽʚʥʦʾ ʜʽʾ ʚʠʙʫʭʫ,  

ʉ ð ʤʘʩʘ ʟʘʨʷʜʫ;  

 ɺ ð ʪʦʚʱʠʥʘ ʩʪʽʥ ʩʧʦʨʫʜʠ; 

ʘ0 ð ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻ ʢʦʥʩʪʨʫʢʮʽʶ ʪʘ ʤʘʪʝʨʽʘʣ 

ʩʧʦʨʫʜʠ, ʘ ʪʘʢʦʞ ʩʪʫʧʽʥʴ ʨʫʡʥʫʚʘʥʥʷ, ʷʢʝ ʦʯʽʢʫʻʪʴʩʷ. 

 

ɼʣʷ ʟʘʭʠʩʪʫ ʢʘʧʦʥʽʨʫ ʚʽʜ ʧʨʦʥʠʢʥʝʥʥʷ ʙʦʻʧʨʠʧʘʩʽʚ ʧʨʦʧʦ-

ʥʫʻʪʴʩʷ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʛʨʫʥʪʦʚʫ ʦʙʩʠʧʢʫ. ʄʽʥʽʤʘʣʴʥʘ ʪʦʚʱʠʥʘ 

ʩʣʦʶ ˇʨʫʥʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 

ʟʪ ʧʨ ʨʫʡʥʫʚH h -ʎ ɓr ,ʤ= +                                  (2) 

 

ʜʝ hʧʨ - ʛʣʠʙʠʥʘ ʧʨʦʥʠʢʘʥʥʷ ʙʦʻʧʨʠʧʘʩʫ ʧʦ ʥʦʨʤʘʣʽ ʜʦ ʧʝʨʝʰʢʦʜʠ 

[1]; 

ʎ- ʚʽʜʩʪʘʥʴ ʚʽʜ ʮʝʥʪʨʫ ʚʘʛʠ ʟʘʨʷʜʫ ʜʦ ʥʠʟʫ ʙʦʻʧʨʠʧʘʩʫ, ʤ 

(ʧʨʠʡʤʘʻʪʴʩʷ ʎ = 0,5d). 

ʋ ʭʦʜʽ ʨʦʟʨʘʭʫʥʢʫ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʛʣʠʙʠʥʫ ʧʨʦʥʠʢ-

ʥʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʙʦʻʧʨʠʧʘʩʫ ʚ ʜʚʦʭ ʘʙʦ ʪʨʴʦʭʰʘʨʦʚʝ ʩʝʨʝ-

ʜʦʚʠʱʝ, ʰʘʨʠ ï ʚʽʜʧʦʚʽʜʥʦ ʱʝʙʽʥʴ, ʧʽʩʦʢ ʪʘ ˇʨʫʥʪ.  

ɻʣʠʙʠʥʘ ʧʨʦʥʠʢʥʝʥʥʷ ʫ ʜʚʦʭʰʘʨʦʚʫ ʧʝʨʝʰʢʦʜʫ ʚʠʟʥʘ-

ʯʘʻʪʴʩʷ ʚʠʭʦʜʷʯʠ ʟ ʤʝʪʦʜʠʢʠ ñʧʨʠʚʝʜʝʥʠʭ ʰʘʨʽʚò.  

ɿʥʘʯʝʥʥʷ ʪʦʚʱʠʥʠ ʧʨʠʚʝʜʝʥʦʛʦ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ ʅɯ.ʧʨʠʚ 

ʚʠʟʥʘʯʘʻʤʦ ʟ ʚʠʨʘʟʫ: 
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ʇʈ.ɯɯ
ɯ.ʇʈʀɺ ɯ

ʇʈ.ɯ

ʂ
ʅ ʅ ,ʤ

ʂ
= Ö                                        (3)

 

ʜʝ: ʅɯ ï ʪʦʚʱʠʥʘ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ, ʤ; 

ʂʇʈ.ɯɯ ï ʢʦʝʬʽʮʽʻʥʪ ʦʧʦʨʫ ʧʨʦʥʠʢʥʝʥʥʶ ʜʣʷ ʜʨʫʛʦʛʦ ʰʘʨʫ; 

ʂʇʈ.ɯ - ʢʦʝʬʽʮʽʻʥʪ ʦʧʦʨʫ ʧʨʦʥʠʢʥʝʥʥʶ ʜʣʷ ʧʝʨʰʦʛʦ ʰʘʨʫ. 

ɻʣʠʙʠʥʘ ʧʨʦʥʠʢʥʝʥʥʷ ʫ ʥʠʞʥʽʡ ʰʘʨ (hôʇʈ.ɯɯ), ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʧʨʦʥʠʢʥʝʥʥʷ ʫ ʚʝʨʭʥʽʡ ʰʘʨ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

ʤ,ʅhh ɯ.ʇʈʀɺʇʈ.ɯɯ
,
ɯɯʇʈ, -=

                           (4) 

ʜʝ hʇʈ.ɯɯ - ʛʣʠʙʠʥʘ ʧʨʦʥʠʢʥʝʥʥʷ ʙʦʻʧʨʠʧʘʩʠ ʫ ʤʘʪʝʨʽʘʣ ʥʠʞʥʴʦʛʦ 

ʰʘʨʫ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʚʝʨʭʥʴʦʛʦ ʰʘʨʫ (ʷʢ ʫ ʩʫʮʽʣʴʥʝ ʩʝʨʝʜʦʚʠʱʝ), ʤ. 

ʇʦʚʥʫ ʛʣʠʙʠʥʫ ʧʨʦʥʠʢʥʝʥʥʷ ʙʦʻʧʨʠʧʘʩʫ ʫ ʜʚʦʭʰʘʨʦʚʝ ʩʝ-

ʨʝʜʦʚʠʱʝ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

ʤ,hH H ,

ɯɯʇʈ,Iʇʈ.2ʍ +=
                                        (5)

 

ɼʣʷ ʪʨʴʦʭʰʘʨʦʚʦʾ ʧʝʨʝʰʢʦʜʠ ʮʷ ʬʦʨʤʫʣʘ ʙʫʜʝ ʤʘʪʠ ʚʠʛʣʷʜ: 

ʇʈ.ɯɯɯ ʇʈ.ɯɯɯ
ʇʈ.3ʍ ʇʈ.ɯɯɯ ɯ ɯɯ

ʇʈ.ɯ ʇʈ.ɯɯ

ʂ ʂ
h h ʅ 1 ʅ 1 ,ʤ

ʂ ʂ

å õ å õ
= + - + -æ ö æ ö

ç ÷ ç ÷
           (6)

 

ɺʽʨʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʟʘʭʠʩʥʦʾ ʪʦʚʱʽ, ʷʢʘ ʙʫʜʝ ʪʝʭʥʦʣʦʛʽʯʥʦ 

ʚʽʨʥʦ ʟʚʝʜʝʥʘ, ʟʘʙʝʟʧʝʯʠʪʴ ʧʦʚʥʫ ʙʝʟʧʝʢʫ ʥʘʩʦʩʥʦʾ ʩʪʘʥʮʽʾ, ʦʩʦʙʦ-

ʚʦʛʦ ʩʢʣʘʜʫ ʪʘ ʧʦʞʝʞʥʦʾ ʪʝʭʥʽʢʠ ʧʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʟʘʜʘʯʽ ʧʨʦʚʝ-

ʜʝʥʥʷ ʛʘʩʽʥʥʷ ʪʘ ʦʭʦʣʦʜʞʝʥʥʷ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʠʪʴ ʧʨʦʚʝ-

ʜʝʥʥʷ ʘʢʪʠʚʥʠʭ ʜʽʡ ʥʝ ʪʽʣʴʢʠ ʫ ʧʦʯʘʪʢʦʚʽʡ ʩʪʘʜʽʾ ʧʦʞʝʞʽ,ʘ ʽ ʧʽʜ ʯʘʩ 

ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʦʾ ʬʘʟʠ. 
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ʋɼʂ 614.835 

 

ʇʆɾɽɾʅɸ ʊɸ ʊɽʍʅʆɻɽʅʅɸ ɹɽɿʇɽʂɸ  

ɹʆʈʀʉʃɸɺʉʔʂʆɻʆ ʅɸʌʊʆɻɸɿʆʂʆʅɼɽʅʉɸʊʅʆɻʆ 

ʈʆɼʆɺʀʑɸ    
 

ʅ.ʆ. ʌʝʨʝʥʮ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ 

ʃʴʚʽʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 

  

ɸʥʘʣʽʟ ʥʝʙʝʟʧʝʢ ʽ ʟʘʛʨʦʟ ʪʝʭʥʦʛʝʥʥʦʛʦ ʪʘ ʧʨʠʨʦʜʥʦʛʦ ʭʘʨʘʢ-

ʪʝʨʫ, ʚʠʥʠʢʥʝʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʩʚʽʜʯʠʪʴ [1], ʱʦ ʟʘ ʦʩʪʘʥʥʽ 

10 ʨʦʢʽʚ ʪʝʥʜʝʥʮʽʾ ʜʦ ʾʭ ʟʙʽʣʴʰʝʥʥʷ ʘʙʦ ʟʤʝʥʰʝʥʥʷ ʥʝ ʩʧʦʩʪʝʨʽʛʘ-

ʻʪʴʩʷ, ʦʜʥʘʢ, ʨʽʚʝʥʴ ʨʠʟʠʢʽʚ ʚʠʥʠʢʥʝʥʥʷ ʅʉ ʧʨʠʨʦʜʥʦʛʦ ʽ ʪʝʭʥʦʛʝʥ-

ʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʪʘ ʨʠʟʠʢʽʚ ʟʙʠʪʢʽʚ ʚʽʜ ʥʠʭ ʟʘʣʠʰʘʶʪʴʩʷ ʧʨʘʢʪʠʯʥʦ 

ʥʝʟʤʽʥʥʠʤʠ ʪʘ ʜʦʩʠʪʴ ʚʠʩʦʢʠʤʠ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʨʝʛʽʦʥʽʚ ʋʢʨʘʾʥʠ.  

ʉʝʨʝʜ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʫ 2019 

ʨʦʮʽ ʟʘʬʽʢʩʦʚʘʥʦ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʅʉ ʫʥʘʩʣʽʜʦʢ ʨʘʧʪʦʚʦʛʦ ʨʫʡ-

ʥʫʚʘʥʥʷ ʙʫʜʽʚʝʣʴ ʪʘ ʩʧʦʨʫʜ, ʧʦʞʝʞ ʪʘ ʚʠʙʫʭʽʚ (ʟʙʽʣʴʰʝʥʥʷ ʥʘ 23 %), 

ʘ ʪʘʢʦʞ ʅʉ ʥʘ ʩʠʩʪʝʤʘʭ ʞʠʪʪʻʟʘʙʝʟʧʝʯʝʥʥʷ (ʟʙʽʣʴʰʝʥʥʷ ʫ 2 ʨʘʟʠ). 

ʆʜʥʦʯʘʩʥʦ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʥʘ 11% ʢʽʣʴʢʦʩʪʽ ʅʉ ʥʘ 



ɸʂʊʋɸʃʔʅɯ ʇʈʆɹʃɽʄʀ ʇʆɾɽɾʅʆɰ ɹɽɿʇɽʂʀ ʊɸ 
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ʪʨʘʥʩʧʦʨʪʽ, ʧʨʦʪʝ ʢʽʣʴʢʽʩʪʴ ʟʘʛʠʙʣʠʭ ʫ ʥʠʭ ʣʶʜʝʡ ʟʙʽʣʴʰʠʣʘʩʷ ʥʘ 

19%. ʊʘʢʦʞ, ʥʘ ʬʦʥʽ ʟʨʦʩʪʘʥʥʷ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʅʉ ʫʥʘʩʣʽʜʦʢ ʧʦ-

ʞʝʞ ʪʘ ʚʠʙʫʭʽʚ ʾʭ ʢʽʣʴʢʽʩʪʴ ʫ ʞʠʪʣʦʚʠʭ ʙʫʜʽʚʣʷʭ ʟʤʝʥʰʠʣʘʩʷ ʥʘ 23,5 

%, ʫ ʪʦʡ ʞʝ ʯʘʩ ʢʽʣʴʢʽʩʪʴ ʟʘʛʠʙʣʠʭ ʫ ʮʠʭ ʅʉ ʤʘʡʞʝ ʥʝ ʟʤʽʥʠʣʘʩʷ, ʘ 

ʢʽʣʴʢʽʩʪʴ ʧʦʩʪʨʘʞʜʘʣʠʭ ʟʙʽʣʴʰʠʣʘʩʷ. ʋ ʃʴʚʽʚʩʴʢʽʡ ʦʙʣʘʩʪʽ ʚʠʥʠʢʣʦ 

ʚʩʴʦʛʦ 8 ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ [1], ʦʜʥʘʢ, ʥʘ ʪʝʨʠʪʦʨʽʾ ʦʙʣʘʩʪʽ 

ʬʫʥʢʮʽʦʥʫʶʪʴ ʦʙôʻʢʪʠ, ʷʢʽ ʤʘʶʪʴ ʧʦʪʝʥʮʽʡʥʫ ʥʝʙʝʟʧʝʢʫ, ʟʦʢʨʝʤʘ, 

ɹʦʨʠʩʣʘʚʩʴʢʝ ʥʘʬʪʦʛʘʟʦʢʦʥʜʝʥʩʘʪʥʝ ʨʦʜʦʚʠʱʝ.  

ʇʝʨʰʽ ʟʛʘʜʢʠ ʧʨʦ ʙʦʨʠʩʣʘʚʩʴʢʫ ʥʘʬʪʫ ʥʘʣʝʞʘʪʴ ʜʦ 1805 ʨ. 

ʈʦʟʨʦʙʢʘ ʨʦʜʦʚʠʱʘ ʧʨʦʚʦʜʠʣʘʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʫʨʬʽʚ-ʢʦʣʦʜʷʟʽʚ, 

ʷʢʽ ʩʧʦʨʫʜʞʫʚʘʣʠʩʷ ʚ ʤʝʞʘʭ ʚʠʭʦʜʫ ʥʘ  ʧʦʚʝʨʭʥʶ ʥʘʬʪʦʥʦʩʥʠʭ 

ʚʽʜʢʣʘʜʽʚ. ɹʽʣʴʰ ʷʢ ʟʘ 130-ʣʽʪʥʽʡ ʧʝʨʽʦʜ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʫʣʦ ʚʠ-

ʢʦʧʘʥʦ  ʙʣʠʟʴʢʦ 20 ʪʠʩʷʯ ʢʦʣʦʜʷʟʽʚ.  ɹʫʨʽʥʥʷ ʩʚʝʨʜʣʦʚʠʥ ʨʦʟʧʦʯʘʪʦ 

ʱʝ ʚ 1886 ʨ., ʘ ʯʝʨʝʟ ʨʽʢ ʙʫʚ ʚʽʜʢʨʠʪʠʡ ʧʦʢʣʘʜ ʫ ʙʦʨʠʩʣʘʚʩʴʢʦʤʫ 

ʧʽʩʢʦʚʠʢʫ ɹʦʨʠʩʣʘʚʩʴʢʦʾ ʛʣʠʙʠʥʥʦʾ ʩʢʣʘʜʢʠ, ʜʝ ʟʦʩʝʨʝʜʞʝʥʽ ʦʩ-

ʥʦʚʥʽ ʟʘʧʘʩʠ ʥʘʬʪʠ.  ʅʘ ʪʝʧʝʨʽʰʥʽʡ  ʯʘʩ  ʟʘʛʘʣʴʥʠʡ ʬʦʥʜ ʩʚʝʨʜʣʦ-

ʚʠʥ ʩʪʘʥʦʚʠʪʴ: 1599 ʥʘʬʪʦʚʠʭ, 12 ʥʘʛʥʽʪʘʣʴʥʠʭ ʽ 89 ʜʝʛʘʟʘʮʽʡʥʠʭ. 

ɿ ʪʦʯʢʠ ʟʦʨʫ ʪʝʭʥʦʛʝʥʥʦʛʦ ʚʧʣʠʚʫ ʥʘʬʪʦʚʠʜʦʙʫʚʘʥʥʷ ʥʘ 

ʜʦʚʢʽʣʣʷ ʤ. ɹʦʨʠʩʣʘʚ ʚʠʦʢʨʝʤʣʶʶʪʴ ʧôʷʪʴ  ʧʝʨʽʦʜʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ɹʦʨʠʩʣʘʚʩʴʢʦʛʦ ʥʘʬʪʦʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʛʦ ʨʦʜʦʚʠʱʘ [2] : 

¶ ɯ ʧʝʨʽʦʜ ï ʧʨʠʨʦʜʥʝ ʚʠʪʽʢʘʥʥʷ ʥʘʬʪʠ ʙʝʟ ʫʯʘʩʪʽ ʣʶʜʠʥʠ. 

ʎʝʡ ʧʝʨʽʦʜ ʪʨʠʚʘʚ ʟ ʜʘʚʥʽʭ ʯʘʩʽʚ ʜʦ ʢʽʥʮʷ ʍVIɯɯ ʩʪ.  ʇʨʠʨʦʜʥʽ ʚʠ-

ʪʦʢʠ ʥʘʬʪʠ ʫ ʮʝʡ ʧʝʨʽʦʜ, ʡʤʦʚʽʨʥʦ, ʙʫʣʠ ʥʝʟʥʘʯʥʽ ʽ ʥʝ ʧʦʨʫʰʫʚʘʣʠ 

ʛʦʤʝʦʩʪʘʟʫ ʝʢʦʩʠʩʪʝʤʠ.  

¶ ɯɯ ʧʝʨʽʦʜ ï ʩʪʠʭʽʡʥʝ ʥʘʬʪʦʚʠʜʦʙʫʚʘʥʥʷ. ʊʦʜʽ  ʥʘʬʪʘ ʱʝ 

ʥʝ ʤʘʣʘ ʰʠʨʦʢʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʾʾ ʚ ʦʩʥʦʚʥʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ 

ʜʣʷ ʤʘʱʝʥʥʷ ʚʦʟʽʚ ʪʘ ʤʝʜʠʯʥʠʭ ʮʽʣʝʡ. ʎʝʡ ʧʝʨʽʦʜ ʪʨʠʚʘʚ ʟ ʢʽʥʮʷ 

ʍVIɯɯ ʩʪ. ʜʦ ʩʝʨʝʜʠʥʠ ʍɯʍ ʩʪ., ʽ ʧʦʟʥʘʯʠʚʩʷ ʥʝʟʥʘʯʥʠʤʠ ʚʧʣʠʚʘʤʠ 

ʥʘ ʝʢʦʣʦʛʽʯʥʽ ʩʠʩʪʝʤʠ ʧʦʨʽʚʥʷʥʦ ʟ ʧʦʧʝʨʝʜʥʽʤ ʧʝʨʽʦʜʦʤ. ɺʧʨʦ-

ʜʦʚʞ ʮʴʦʛʦ ʧʝʨʽʦʜʫ ʥʘ ʪʝʨʠʪʦʨʽʾ ɹʦʨʠʩʣʘʚʘ ʙʫʣʦ ʚʠʢʦʧʘʥʦ 

ʙʣʠʟʴʢʦ ʪʨʠʜʮʷʪʠ ʢʦʣʦʜʷʟʽʚ, ʟ ʷʢʠʭ ʚʠʯʝʨʧʫʚʘʣʠ ʥʘʬʪʫ.  

¶ ɯɯɯ ʧʝʨʽʦʜ ï ʧʨʦʤʠʩʣʦʚʝ ʥʘʬʪʦʚʠʜʦʙʫʚʘʥʥʷ ʚʠʢʦʧʫʚʘʥ-

ʥʷʤ (ʚʽʜ 50-ʭ ʜʦ 80-ʭ ʨʦʢʽʚ ʍɯʍ ʩʪ.). ʁʦʛʦ ʧʦʯʘʪʦʢ ʟʫʤʦʚʣʝʥʠʡ ʚʝ-
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ʣʠʢʠʤ ʟʨʦʩʪʘʥʥʷʤ ʧʦʧʠʪʫ ʥʘ ʥʘʬʪʫ ʫ ʟʚôʷʟʢʫ ʟ ʚʠʥʘʡʜʝʥʥʷʤ ʩʧʦ-

ʩʦʙʫ ʾʾ ʨʦʟʜʽʣʝʥʥʷ ʥʘ ʬʨʘʢʮʽʾ ʪʘ ʩʪʚʦʨʝʥʥʷʤ ʛʘʩʦʚʦʾ ʣʘʤʧʠ. ʎʝʡ 

ʧʝʨʽʦʜ ʧʦʟʥʘʯʠʚʩʷ ʥʘʜʟʚʠʯʘʡʥʦ ʧʦʪʫʞʥʠʤ ʪʝʭʥʦʛʝʥʥʠʤ ʥʘʚʘʥʪʘ-

ʞʝʥʥʷʤ ʥʘ ˇʨʫʥʪʦʚʠʡ ʧʦʢʨʠʚ, ʚʦʜʦʡʤʠ, ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ, 

ʙʽʦʣʦʛʽʯʥʽ ʨʝʩʫʨʩʠ ɹʦʨʠʩʣʘʚʘ ʪʘ ʦʢʦʣʠʮʴ. ɿʘ ʮʝʡ ʧʨʦʤʽʞʦʢ ʥʘ ʪʝ-

ʨʠʪʦʨʽʾ ɹʦʨʠʩʣʘʚʘ ʙʫʣʦ ʚʠʢʦʧʘʥʦ ʧʦʥʘʜ 20 ʪʠʩʷʯ ʰʫʨʬʽʚ ï ʢʦʣʦ-

ʜʷʟʽʚ, ʚʠʜʦʙʫʪʦ 1 ʤʣʥ 336 ʪʠʩ. ʪʦʥʥ ʥʘʬʪʠ, ʚ ʘʪʤʦʩʬʝʨʫ ʚʠʡʰʣʦ 

ʧʦʥʘʜ 600 ʤʣʥ ʢʫʙ. ʤ ʛʘʟʫ.  

¶ ɯV ʧʝʨʽʦʜ ï ʥʘʡʙʽʣʴʰʠʡ ʨʦʟʚʠʪʢʫ ʥʘʬʪʦʧʨʦʤʠʩʣʫ ʪʘ ʤʘʢ-

ʩʠʤʘʣʴʥʝ ʪʝʭʥʦʛʝʥʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʨʠʨʦʜʥʽ ʨʝʩʫʨʩʠ ɹʦʨʠʩʣʘʚʘ 

ʡ ʦʢʦʣʠʮʴ (ʚʽʜ 90-ʭ  ʨʦʢʽʚ ʍɯʍ ʩʪ. ʜʦ 60-ʭ ʨʦʢʽʚ ʍʍ ʩʪ.). ʁʦʛʦ ʧʦʯʘʪʦʢ 

ʟʫʤʦʚʣʝʥʠʡ ʟʘʧʨʦʚʘʜʞʝʥʥʷʤ ʤʝʭʘʥʽʯʥʦʛʦ ʩʧʦʩʦʙʫ ʙʫʨʽʥʥʷ ʽ 

ʚʽʜʢʨʠʪʪʷʤ ʙʘʛʘʪʠʭ ʧʦʢʣʘʜʽʚ ʥʘʬʪʠ ʥʘ ʛʣʠʙʠʥʘʭ ʙʣʠʟʴʢʦ 1000 ʤ. ʎʝʡ 

ʧʝʨʽʦʜ ʧʦʟʥʘʯʠʚʩʷ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʠʤ ʘʥʪʨʦʧʦʛʝʥʥʠʤ ʟʘʙʨʫʜʥʝʥ-

ʥʷʤ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ, ˇʨʫʥʪʦʚʦʛʦ ʧʦʢʨʠʚʫ, ʚʦʜʦʡʤ. ʅʘ ʞʠʚʽ ʦʨ-

ʛʘʥʽʟʤʠ ʜʽʷʣʠ ʪʘʢʽ ʬʘʢʪʦʨʠ, ʷʢ ʥʘʬʪʘ, ʚʫʛʣʝʚʦʜʥʝʚʽ ʛʘʟʠ, ʟʝʤʣʷʥʽ ʨʦ-

ʙʦʪʠ, ʧʦʞʝʞʽ, ʩʪʨʽʤʢʘ ʫʨʙʘʥʽʟʘʮʽʷ. ɿʘ ʮʝʡ ʧʝʨʽʦʜ ʥʘ ɹʦʨʠʩʣʘʚʩʴʢʦʤʫ 

ʥʘʬʪʦʚʦʤʫ ʨʦʜʦʚʠʱʽ ʧʨʦʙʫʨʝʥʦ ʙʣʠʟʴʢʦ 2000 ʩʚʝʨʜʣʦʚʠʥ, ʚʠʜʦʙʫʪʦ 

29 ʤʣʥ ʪ. ʥʘʬʪʠ. ʋ ʮʝʡ ʧʝʨʽʦʜ ʙʫʣʦ ʟʘʚʜʘʥʦ ʥʘʡʙʽʣʴʰʦʛʦ ʟʘʙʨʫʜ-

ʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʫʥʘʩʣʽʜʦʢ ʥʘʬʪʦʚʠʜʦʙʫʪʢʫ.  

¶ V ʧʝʨʽʦʜ ï ʟʤʝʥʰʝʥʥʷ ʥʘʬʪʦʚʠʜʦʙʫʪʢʫ ʪʘ ʟʛʦʨʪʘʥʥʷ ʙʫ-

ʨʦʚʠʭ ʨʦʙʽʪ ʫ ʟʚôʷʟʢʫ ʟ ʚʠʩʥʘʞʝʥʥʷʤ ɹʦʨʠʩʣʘʚʩʴʢʦʛʦ ʥʘʬʪʦʚʦʛʦ 

ʨʦʜʦʚʠʱʘ (ʚʽʜ 60-ʭ ʨʦʢʽʚ ʍʍ ʩʪ. ʜʦ ʩʴʦʛʦʜʥʽ). ʅʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ 

ʥʘ ʜʦʚʢʽʣʣʷ ʫ ʮʝʡ ʧʝʨʽʦʜ ʟʫʤʦʚʣʝʥʠʡ ʝʢʩʧʣʫʘʪʘʮʽʻʶ ʩʪʘʨʠʭ ʩʚʝʨʜ-

ʣʦʚʠʥ (ʙʣʠʟʴʢʦ 500), ʫʥʘʩʣʽʜʦʢ ʯʦʛʦ ʯʘʩʪʦ ʪʨʘʧʣʷʶʪʴʩʷ ʘʚʘʨʽʡʥʽ 

ʚʠʣʠʚʠ ʥʘʬʪʠ ʥʘ ʧʦʚʝʨʭʥʶ ˇʨʫʥʪʫ ʪʘ ʚʦʜʦʡʤ.  

ɺʦʜʥʦʯʘʩ ʽʟ ʨʦʟʨʦʙʣʝʥʥʷʤ ʥʘʬʪʦʛʘʟʦʢʦʥʜʝʥʩʘʪʥʦʛʦ ʨʦʜʦ-

ʚʠʱʘ ʫ ʤ. ɹʦʨʠʩʣʘʚ ʥʘ ʡʦʛʦ ʪʝʨʠʪʦʨʽʾ ʧʨʦʪʷʛʦʤ ʦʩʪʘʥʥʽʭ 150 ʨʦʢʽʚ 

ʚʽʜʙʫʚʘʣʘʩʷ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʘ ʚʽʜʧʦʚʽʜʥʠʤʠ ʜʝʨʞʘʚʥʠʤʠ ʦʨʛʘ-

ʥʘʤʠ ʭʘʦʪʠʯʥʘ ʟʘʙʫʜʦʚʘ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʽʚ, ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʤʽʩʪʘ [3]. ʅʘ ʩʴʦʛʦʜʥʽ ʚʩʷ ʪʝʨʠʪʦʨʽʷ ʥʘʬʪʦʚʦʛʦ ʨʦʜʦʚʠʱʘ ʟʘʡʥʷʪʘ 

ʞʠʪʣʦʚʠʤʠ ʢʚʘʨʪʘʣʘʤʠ, ʘ ʾʭ ʤʝʰʢʘʥʮʽ ʧʝʨʝʙʫʚʘʶʪʴ ʧʽʜ ʧʦʩʪʽʡʥʠʤ 

ʥʝʛʘʪʠʚʥʠʤ ʚʧʣʠʚʦʤ ʥʘʬʪʦʚʦʛʦ ʟʘʙʨʫʜʥʝʥʥʷ ʪʘ ʧʽʜʚʠʱʝʥʦʾ ʢʦʥ-

ʮʝʥʪʨʘʮʽʾ ʚʫʛʣʝʚʦʜʥʝʚʠʭ ʛʘʟʽʚ, ʷʢʽ ʪʘʢʦʞ ʤʦʞʫʪʴ ʫʪʚʦʨʠʪʠ ʚʠʙʫ-

ʭʦʥʝʙʝʟʧʝʯʥʫ ʩʫʤʽʰ.  
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ʆʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ ʤ. 

ɹʦʨʠʩʣʘʚʘ ʽ ʡʦʛʦ ʦʢʦʣʠʮʴ ʫʥʘʩʣʽʜʦʢ ʥʘʬʪʦʚʠʜʦʙʫʪʢʫ ʻ ʟʘʙʨʫʜʥʝʥʥʷ 

ʥʘʬʪʦʶ ʽ ʩʫʧʫʪʥʽʤʠ ʚʫʛʣʝʚʦʜʥʝʚʠʤʠ ʛʘʟʘʤʠ, ʟʝʤʣʷʥʽ ʨʦʙʦʪʠ, ʧʦ-

ʞʝʞʽ ʥʘʬʪʦʚʠʭ ʩʚʝʨʜʣʦʚʠʥ. ɿʘʙʨʫʜʥʝʥʥʷ ʥʘʬʪʦʶ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʽʜ 

ʯʘʩ ʧʨʠʨʦʜʥʠʭ ʩʧʦʥʪʘʥʥʠʭ ʾʾ ʚʠʭʦʜʽʚ ʥʘ ʧʦʚʝʨʭʥʶ ʟʝʤʣʽ, ʘʚʘʨʽʡʥʠʭ 

ʚʠʣʠʚʽʚ, ʧʨʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʪʦʱʦ. ʅʝʢʦʥʪʨʦʣʴʦʚʘʥʠʡ ʚʠʭʽʜ ʥʘ 

ʜʝʥʥʫ ʧʦʚʝʨʭʥʶ ʧʣʘʩʪʦʚʠʭ ʬʣʶʾʜʽʚ ʟʫʤʦʚʣʝʥʠʡ ʧʨʠʧʦʚʝʨʭʥʝʚʠʤ 

ʟʘʣʷʛʘʥʥʷ ʥʘʬʪʦʥʘʩʠʯʝʥʠʭ ʧʦʨʽʜ, ʥʘʷʚʥʽʩʪʶ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʪʨʽʱʠʥ, 

ʨʦʟʣʦʤʽʚ, ʽʥʰʠʭ ʛʝʦʣʦʛʽʯʥʠʭ ʧʦʨʫʰʝʥʴ,  ʷʢʠʤʠ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʤʽʛʨʫʚʘʥʥʷ ʚʫʛʣʝʚʦʜʥʽʚ, ʘ ʪʘʢʦʞ ʽʩʥʫʚʘʥʥʷ ʰʫʨʬʽʚ ʽ ʩʚʝʨʜʣʦʚʠʥ, 

ʷʢʽ ʙʫʣʠ ʩʧʦʨʫʜʞʝʥʽ ʚ ʤʠʥʫʣʦʤʫ ʽ ʥʝ ʣʽʢʚʽʜʦʚʘʥʽ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ. 

ɺʽʜʦʤʦ, ʱʦ ʚʠʭʦʜʠ ʥʘʬʪʠ ʥʘ ʜʝʥʥʫ ʧʦʚʝʨʭʥʶ ʥʘ ʧʦʯʘʪʢʫ ʦʩʚʦʻʥʥʷ 

ʨʦʜʦʚʠʱʘ ʙʫʣʠ ʦʩʥʦʚʥʠʤ ʢʨʠʪʝʨʽʻʤ ʧʦʰʫʢʽʚ ʧʦʢʣʘʜʽʚ ʚʫʛʣʝʚʦʜʥʽʚ. 

ʉʘʤʝ ʟʘʚʜʷʢʠ ʦʩʦʙʣʠʚʦʩʪʷʤ ʛʝʦʣʦʛʽʯʥʦʾ ʙʫʜʦʚʠ ʨʦʜʦʚʠʱʘ ʪʘʢʽ ʚʠ-

ʭʦʜʠ ʩʪʘʣʠ ʤʦʞʣʠʚʠʤʠ. ʑʦʜʦ ʰʫʨʬʽʚ ʽ ʩʚʝʨʜʣʦʚʠʥ, ʪʦ ʾʭ ʦʙʣʘʰʪʫ-

ʚʘʥʥʷ ʚʽʜʙʫʚʘʣʦʩʴ ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʯʠʥʥʠʢʽʚ ʙʝʟʧʝʢʠ. ʊʘʢ, ʥʘʧʨʠ-

ʢʣʘʜ, ʟʘʢʦʣʦʥʥʠʡ ʧʨʦʩʪʽʨ ʩʚʝʨʜʣʦʚʠʥ ʥʝ ʮʝʤʝʥʪʫʚʘʚʩʷ, ʱʦ ʜʘʚʘʣʦ 

ʤʦʞʣʠʚʽʩʪʴ ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʤʽʛʨʘʮʽʾ ʧʣʘʩʪʦʚʠʭ ʬʣʶʾʜʽʚ ʧʦʟʘ ʢʦ-

ʣʦʥʘʤʠ ʩʚʝʨʜʣʦʚʠʥʠ. ʉʠʪʫʘʮʽʷ ʩʫʪʪʻʚʦ ʫʩʢʣʘʜʥʠʣʘʩʴ ʟ ʧʦʷʚʦʶ 

ʞʠʪʣʦʚʦʾ ʟʘʙʫʜʦʚʠ ʧʦʙʣʠʟʫ, ʘ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ, ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʥʘʜ ʛʽʨʥʠʯʠʤʠ ʚʠʨʦʙʽʪʢʘʤʠ. 

ɼʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʪʝʭʥʦʛʝʥʥʦʛʦ ʪʘ 

ʧʨʠʨʦʜʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʚʽʜ ɹʦʨʠʩʣʘʚʩʴʢʦʛʦ ʥʘʬʪʦʛʘʟʦʢʦʥʜʝʥʩʘʪ-

ʥʦʛʦ  ʨʦʜʦʚʠʱʘ ʥʝʦʙʭʽʜʥʝ ʟʘʧʨʦʚʘʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʨʝʛʫʣʶʚʘʥʥʷ ʪʝʭʥʦʛʝʥʥʦʾ ʪʘ ʧʨʠʨʦʜʥʦʾ ʙʝʟʧʝʢʠ, ʧʨʦʚʝʜʝʥʥʷ ʤʦ-

ʜʝʨʥʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʦʧʦʚʽʱʝʥʥʷ ʧʨʦ ʟʘʛʨʦʟʫ ʘʙʦ ʚʠʥʠʢʥʝʥʥʷ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ, ʚʠʟʥʘʯʝʥʥʷ ʨʠʟʠʢʽʚ ʚʠʥʠʢʥʝʥʥʷ ʘʚʘʨʽʡ ʪʘ 

ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ.  
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ʇʈʆ ʂɸʊɽɻʆʈʋɺɸʅʅʗ ɿʆɺʅɯʐʅɯʍ  ʊɽʍʅʆʃʆɻɯʏʅʀʍ  

ʋʉʊɸʅʆɺʆʂ  ɿɸ ɺʀɹʋʍʆʇʆɾɽɾʅʆʖ ʊɸ  

ʇʆɾɽɾʅʆʖ ʅɽɹɽɿʇɽʂʆʖ 

 

ʅ.ʆ. ʌʝʨʝʥʮ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, 
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ɺ ʋʢʨʘʾʥʽ ʟ 1 ʩʽʯʥʷ 2017 ʨʦʢʫ ʧʨʠʡʥʷʪʦ ʪʘ ʥʘʜʘʥʦ ʯʠʥʥʦʩʪʽ 

ɼʉʊʋ ɹ ɺ.1.1-36:2016 çɺʠʟʥʘʯʝʥʥʷ ʢʘʪʝʛʦʨʽʡ ʧʨʠʤʽʱʝʥʴ, ʙʫ-

ʜʠʥʢʽʚ ʪʘ ʟʦʚʥʽʰʥʽʭ ʫʩʪʘʥʦʚʦʢ ʟʘ ʚʠʙʫʭʦʧʦʞʝʞʥʦʶ ʪʘ ʧʦʞʝʞʥʦʶ 

ʥʝʙʝʟʧʝʢʦʶè [1]. ɿʛʽʜʥʦ ʟ  ɼʉʊʋ 8828-2019 [2],  ʢʘʪʝʛʦʨʫʚʘʥʥʷ  

ʧʨʠʤʽʱʝʥʴ,  ʙʫʜʠʥʢʽʚ  ʪʘ  ʟʦʚʥʽʰʥʽʭ  ʫʩʪʘʥʦʚʦʢ ʟʘ ʚʠʙʫʭʦʧʦ-

ʞʝʞʥʦʶ ʪʘ ʧʦʞʝʞʥʦʶ ʥʝʙʝʟʧʝʢʦʶ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʨʽʚʥʷ ʾʭ ʧʦʞʝʞʥʦʾ  ʥʝʙʝʟʧʝʢʠ  (ʥʝʦʙʭʽʜʥʦʛʦ  ʨʽʚʥʷ  ʟʘʙʝʟʧʝʯʝʥʥʷ  

ʧʦʞʝʞʥʦʾ  ʙʝʟʧʝʢʠ). 

ʇʨʘʢʪʠʯʥʠʡ ʜʦʩʚʽʜ ʚʠʟʥʘʯʝʥʥʷ ʢʘʪʝʛʦʨʽʡ ʟʦʚʥʽʰʥʽʭ ʫʩʪʘʥʦ-

ʚʦʢ ʻ ʥʝʚʝʣʠʢʠʤ ï ʚʧʝʨʰʝ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ ʧʦʯʘʣʠ ʚʠʟʥʘʯʘʪʠ 

ʢʘʪʝʛʦʨʽʾ ʟʦʚʥʽʰʥʽʭ ʫʩʪʘʥʦʚʦʢ ʟ 2007 ʨʦʢʫ ʟ ʧʨʠʡʥʷʪʪʷʤ  ʅɸʇɹ 

ɹ.03.002-2007 çʅʦʨʤʠ ʚʠʟʥʘʯʝʥʥʷ ʢʘʪʝʛʦʨʽʡ ʧʨʠʤʽʱʝʥʴ, ʙʫʜʠʥʢʽʚ 

ʪʘ ʟʦʚʥʽʰʥʽʭ ʫʩʪʘʥʦʚʦʢ ʟʘ ʚʠʙʫʭʦʧʦʞʝʞʥʦʶ ʪʘ ʧʦʞʝʞʥʦʶ ʥʝʙʝʟ-



ɸʂʊʋɸʃʔʅɯ ʇʈʆɹʃɽʄʀ ʇʆɾɽɾʅʆɰ ɹɽɿʇɽʂʀ ʊɸ 

ɿɸʇʆɹɯɻɸʅʅʗ ʅɸɼɿɺʀʏɸʁʅʀʄ ʉʀʊʋɸʎɯʗʄ ɺ ʋʄʆɺɸʍ ʉʔʆɻʆɼɽʅʅʗ 

 

 

 

100 

ʧʝʢʦʶè. ʊʦʤʫ ʥʘ ʨʷʜʽ ʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ  ʟʦʚʥʽʰʥʽ ʫʩʪʘ-

ʥʦʚʢʠ ʥʝ ʧʨʦʢʘʪʝʛʦʨʦʚʘʥʽ, ʥʘ ʽʥʰʠʭ ʦʙôʻʢʪʘʭ ï ʢʘʪʝʛʦʨʽʶ ʚʠʟʥʘ-

ʯʝʥʦ ʥʝ ʧʨʘʚʠʣʴʥʦ.  

ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʦʮʽʥʢʘ ʤʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʢʘʪʝʛʦʨʽʾ 

ʟʦʚʥʽʰʥʽʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʫʩʪʘʥʦʚʦʢ ʟʘ  ʚʠʙʫʭʦʧʦʞʝʞʥʦʶ ʪʘ  ʧʦ-

ʞʝʞʥʦʶ ʥʝʙʝʟʧʝʢʦʶ.  

ɿʦʚʥʽʰʥʷ ʫʩʪʘʥʦʚʢʘ ï ʫʩʪʘʥʦʚʢʘ, ʨʦʟʪʘʰʦʚʘʥʘ ʧʦʟʘ 

ʧʨʠʤʽʱʝʥʥʷʤʠ (ʟʟʦʚʥʽ ʙʫʜʠʥʢʽʚ) ʧʨʦʩʪʦ ʥʝʙʘ ʘʙʦ ʧʽʜ ʜʘʭʦʤ ʯʠ ʟʘ 

ʩʽʪʯʘʩʪʠʤʠ ʟʘʭʠʩʥʠʤʠ ʢʦʥʩʪʨʫʢʮʽʷʤʠ [1]. ɼʦ ʟʦʚʥʽʰʥʽʭ ʫʩʪʘʥʦʚʦʢ 

ʚʽʜʥʦʩʷʪʴ ʨʝʟʝʨʚʫʘʨʠ, ʘʚʪʦʟʘʧʨʘʚʥʽ ʩʪʘʥʮʽʾ, ʨʝʢʪʠʬʽʢʘʮʽʡʥʽ ʢʦʣʦʥʠ, 

ʛʘʟʛʦʣʴʜʝʨʠ, ʩʠʣʦʩʠ, ʪʨʫʙʯʘʩʪʽ ʧʝʯʽ, ʩʫʰʘʨʢʠ ʪʦʱʦ. ʋ ʪʘʢʠʭ ʫʩʪʘ-

ʥʦʚʢʘʭ ʟʙʝʨʽʛʘʶʪʴʩʷ ʯʠ ʧʝʨʝʨʦʙʣʷʶʪʴʩʷ  ʚʠʙʫʭʦʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʽ 

ʤʘʪʝʨʽʘʣʠ, ʱʦ ʟʫʤʦʚʣʶʻ ʥʝʙʝʟʧʝʢʫ ʚʠʙʫʭʽʚ ʚʝʣʠʢʦʾ ʨʫʡʥʽʚʥʦʾ ʩʠʣʠ, 

ʧʦʞʝʞ, ʷʢʽ ʟʘʚʜʘʶʪʴ ʟʥʘʯʥʦʛʦ ʤʘʪʝʨʽʘʣʴʥʦʛʦ ʟʙʠʪʢʫ, ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʪʨʘʚʤ ʽ ʟʘʛʠʙʝʣʽ ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ.  

ʋ ʟʦʚʥʽʰʥʽʡ ʫʩʪʘʥʦʚʮʽ ï ʨʝʟʝʨʚʫʘʨʽ ʦʙôʻʤʦʤ  ʤʽʩʪʢʽʩʪʶ 

51675ʤ3 ʩʪʘʣʘʩʷ ʥʘʡʙʽʣʴʰʘ ʚ ʩʚʽʪʽ ʧʦʞʝʞʘ (ʯʝʨʚʝʥʴ 2001ʨ., 

ʤ.ʅʦʨʢʦ, ʉʐɸ). ʋ ʛʨʫʜʥʽ 2005 ʨ. ʫ ɺʝʣʠʢʦʙʨʠʪʘʥʽʾ ʥʘ ʥʘʬʪʦʩʭʦ-

ʚʠʱʽ Banshfield ʧʘʣʘʣʠ  20 ʟʦʚʥʽʰʥʽʭ ʫʩʪʘʥʦʚʦʢ ï ʨʝʟʝʨʚʫʘʨʽʚ ʟ 

ʧʘʣʠʚʦʤ, ʧʦʩʪʨʘʞʜʘʣʦ 43 ʣʶʜʠʥʠ. 

ɼʣʷ ʧʨʠʡʥʷʪʪʷ ʟʘʭʦʜʽʚ ʟ ʚʠʙʫʭʦʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʟʦʚʥʽʰʥʽ 

ʫʩʪʘʥʦʚʢʠ ʚʠʨʦʙʥʠʯʠʭ ʦʙ'ʻʢʪʽʚ ʢʘʪʝʛʦʨʫʶʪʴ ʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʚʽʜʧʦʚʽʜʥʽ ʤʝʪʦʜʠʢʠ ʜʣʷ ʾʭ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ [1]. ʂʘʪʝʛʦʨʽʾ ʻ ʦʩʥʦ-

ʚʦʶ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʦʨʤʘʪʠʚʥʠʭ ʚʠʤʦʛ ʜʦ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʪʘ 

ʧʣʘʥʫʚʘʣʴʥʠʭ ʨʽʰʝʥʴ ʥʘ ʧʨʦʤʠʩʣʦʚʠʭ ʦʙ'ʻʢʪʘʭ, ʘ ʪʘʢʦʞ ʽʥʰʠʭ ʘʩ-

ʧʝʢʪʽʚ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ ʚʠʙʫʭʦʧʦʞʝʞʦʙʝʟʧʝʢʠ. 

ʂʘʪʝʛʦʨʽʷ ʟʦʚʥʽʰʥʴʦʾ ʫʩʪʘʥʦʚʢʠ ʟʘ ʚʠʙʫʭʦʧʦʞʝʞʥʦʶ ʪʘ ʧʦ-

ʞʝʞʥʦʶ ʥʝʙʝʟʧʝʢʦʶ ï ʦʩʥʦʚʥʠʡ ʧʦʢʘʟʥʠʢ ʨʽʚʥʷ ʾʭ ʧʦʞʝʞʥʦʾ ʥʝ-

ʙʝʟʧʝʢʠ. ɺʦʥʘ ʟʫʤʦʚʣʶʻ ʧʨʦʪʠʧʦʞʝʞʥʽ ʚʽʜʩʪʘʥʽ ʤʽʞ ʩʧʦʨʫʜʘʤʠ ʪʘ 

ʙʫʜʠʥʢʘʤʠ, ʦʙ'ʻʤʥʦ-ʧʣʘʥʫʚʘʣʴʥʽ ʨʽʰʝʥʥʷ, ʚʟʘʻʤʥʝ ʾʭ ʨʦʟʪʘʰʫ-

ʚʘʥʥʷ ʥʘ ʛʝʥʝʨʘʣʴʥʦʤʫ ʧʣʘʥʽ,  ʚʠʩʦʪʫ ʩʧʦʨʫʜ, ʢʦʥʩʪʨʫʢʪʠʚʥʽ 

ʨʽʰʝʥʥʷ, ʦʩʥʘʱʝʥʥʷ ʧʨʦʪʠʧʦʞʝʞʥʠʤ ʽʥʞʝʥʝʨʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ, 

ʩʧʝʮʽʘʣʴʥʫ ʧʽʜʛʦʪʦʚʢʫ ʧʝʨʩʦʥʘʣʫ ʟ ʧʠʪʘʥʴ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ, 
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ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʣʘʰʪʫʚʘʥʥʷ ʩʠʩʪʝʤ ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ ʟʘʭʠʩʪʫ (ʧʦ-

ʞʝʞʥʦʾ ʩʠʛʥʘʣʽʟʘʮʽʾ, ʧʦʞʝʞʦʛʘʩʽʥʥʷ ʪʦʱʦ). 

ʅʝʦʙʭʽʜʥʽ ʟʘʭʦʜʠ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʚʠʢʣʘʜʘʶʪʴʩʷ ʚ ʥʦʨʤʘ-

ʪʠʚʥʦ-ʧʨʘʚʦʚʠʭ ʜʦʢʫʤʝʥʪʘʭ, ʷʢʽ ʟʘʪʚʝʨʜʞʫʶʪʴʩʷ ʚ ʫʩʪʘʥʦʚʣʝ-

ʥʦʤʫ ʧʦʨʷʜʢʫ.  

ʇʨʘʚʠʣʴʥʠʡ ʚʠʙʽʨ ʢʘʪʝʛʦʨʽʾ ʟʦʚʥʽʰʥʽʭ ʫʩʪʘʥʦʚʦʢ ʟʘ ʚʠʙʫ-

ʭʦʧʦʞʝʞʥʦʶ ʪʘ ʧʦʞʝʞʥʦʶ ʥʝʙʝʟʧʝʢʦʶ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʩʪʘʥʦʚʠʪʠ 

ʦʧʪʠʤʘʣʴʥʝ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʙʝʟʧʝʢʦʶ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʨʦʟ-

ʤʽʨʦʤ ʢʘʧʽʪʘʣʦʚʢʣʘʜʝʥʴ ʥʘ ʡʦʛʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʶ.  

ɿʛʽʜʥʦ ɼʉʊʋ ɹ ɺ.1.1-36:2016 ʟʦʚʥʽʰʥʽ ʫʩʪʘʥʦʚʢʠ  ʟʘ ʚʠʙʫ-

ʭʦʧʦʞʝʞʥʦʶ ʪʘ ʧʦʞʝʞʥʦʶ ʥʝʙʝʟʧʝʢʦʶ ʟʦʚʥʽʰʥʽ ʫʩʪʘʥʦʚʢʠ  

ʧʦʜʽʣʷʶʪʴ ʥʘ ʢʘʪʝʛʦʨʽʾ: ɸʟ (ʚʠʙʫʭʦʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʘ), ɹʟ (ʚʠʙʫ-

ʭʦʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʘ), ɺʟ (ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʘ), ɻʟ (ʧʦʤʽʨʥʦʧʦʞʝ-

ʞʦʥʝʙʝʟʧʝʯʥʘ) ʪʘ ɼʟ (ʟʥʠʞʝʥʦʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʘ). 

ʂʘʪʝʛʦʨʽʷ ʟʦʚʥʽʰʥʴʦʾ ʫʩʪʘʥʦʚʢʠ ʟʘ ʚʠʙʫʭʦʧʦʞʝʞʥʦʶ ʪʘ ʧʦ-

ʞʝʞʥʦʶ ʥʝʙʝʟʧʝʢʦʶ ï ʢʣʘʩʠʬʽʢʘʮʽʡʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʱʦ ʚʠʟʥʘ-

ʯʘʻʪʴʩʷ ʢʽʣʴʢʽʩʪʶ ʪʘ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʨʝʯʦʚʠʥ ʽ 

ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ (ʦʙʝʨʪʘʶʪʴʩʷ) ʚ ʥʠʭ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙ-

ʣʠʚʦʩʪʝʡ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʨʦʟʪʘʰʦʚʘʥʠʭ ʫ ʥʠʭ ʚʠʨʦʙʥʠʮʪʚ. 

ʂʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʨʝʯʦʚʠʥ ʽ ʤʘʪʝʨʽʘʣʽʚ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʫ 

ʟʦʚʥʽʰʥʽʡ ʫʩʪʘʥʦʚʮʽ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʦʙʯʠʩʣʝʥʥʷʤ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʷʢ ʥʘʜʣʠʰʢʦʚʠʡ ʪʠʩʢ ʫ ʨʘʟʽ ʟʛʦʨʷʥʥʷ ʛʘʟʦ-, ʧʘʨʦʧʦʚʽʪʨʷʥʦʾ 

ʩʫʤʽʰʽ, ʛʦʨʠʟʦʥʪʘʣʴʥʠʡ ʨʦʟʤʽʨ ʟʦʥʠ, ʱʦ ʦʙʤʝʞʫʻ ʛʘʟʦ-ʧʘʨʦ-

ʧʦʚʽʪʨʷʥʽ ʩʫʤʽʰʽ ʽʟ ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʛʦʨʶʯʦʾ ʨʝʯʦʚʠʥʠ ʚʠʱʝ ʥʠʞ-

ʥʴʦʾ ʢʦʥʮʝʥʪʨʘʮʽʡʥʦʾ ʤʝʞʽ ʧʦʰʠʨʝʥʥʷ ʧʦʣʫʤ'ʷ ʪʘ  ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʪʝʧʣʦʚʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚʽʜ ʚʦʛʥʠʱʘ ʧʦʞʝʞʽ. 

ɺʝʣʠʯʠʥʫ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ æʈ, ʢʇʘ, ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʫ ʨʘʟʽ 

ʟʛʦʨʷʥʥʷ ʛʘʟʦʧʘʨʦʧʦʚʽʪʨʷʥʠʭ ʩʫʤʽʰʝʡ, ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʬʦʨʤʫʣʦʶ: 
 

( )0,33 0,66 2 3

0 0,8 / 3 / 5 /ʇʈʇʈ ʇʈP P m r m r m rD = Ö Ö + Ö + Ö,       (1) 

ʜʝ: ʈ0 ï ʘʪʤʦʩʬʝʨʥʠʡ ʪʠʩʢ, ʢʇʘ (ʜʦʧʫʩʢʘʻʪʴʩʷ ʧʨʠʡʤʘʪʠ 101 ʢʇʘ); 

r ï ʚʽʜʩʪʘʥʴ ʚʽʜ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʮʝʥʪʨʘ ʛʘʟʦʧʦʚʽʪʨʷʥʦʾ ʭʤʘʨʠ, ʤ; 

ʇʈm ï ʧʨʠʚʝʜʝʥʘ ʤʘʩʘ ʛʘʟʫ, ʢʛ, ʷʢʘ ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

( )0/ʇʈ Hm Q Q m Z= Ö Ö,                                                     (2) 
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ʜʝ: 
HQ ï ʧʠʪʦʤʘ ʪʝʧʣʦʪʘ ʟʛʦʨʷʥʥʷ ʛʦʨʶʯʠʭ ʨʝʯʦʚʠʥ, ɼʞ/ʢʛ; Z ï 

ʢʦʝʬʽʮʽʻʥʪ ʫʯʘʩʪʽ ʛʦʨʶʯʠʭ ʨʝʯʦʚʠʥ ʫ ʛʦʨʽʥʥʽ, ʷʢʠʡ ʜʦʧʫʩʢʘʻʪʴʩʷ 

ʧʨʠʡʤʘʪʠ ʨʽʚʥʠʤ 0,1; 
0Q  ï ʢʦʥʩʪʘʥʪʘ, ʨʽʚʥʘ 610524 Ö,  ɼʞ/ʢʛ; ʪ ï 

ʤʘʩʘ ʛʦʨʶʯʠʭ ʛʘʟʽʚ ʯʠ ʧʘʨʽʚ, ʷʢʽ ʥʘʜʽʡʰʣʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʘʚʘʨʽʾ ʫ ʜʦʚ-

ʢʽʣʣʷ, ʢʛ. 

ɺʝʣʠʯʠʥʫ ʽʤʧʫʣʴʩʫ ʭʚʠʣʽ ʪʠʩʢʫ i, ʩʇʘÖ, ʦʙʯʠʩʣʶʶʪʴ ʟʘ ʬʦʨ-

ʤʫʣʦʶ:  

                       
0,66123 ʇʈm

i
r

Ö
= ,                                             (3) 

ʜʝ:  r ï ʚʽʜʩʪʘʥʴ ʚʽʜ ʛʝʦʤʝʪʨʠʯʥʦʛʦ ʮʝʥʪʨʘ ʛʘʟʦʧʦʚʽʪʨʷʥʦʾ ʭʤʘʨʠ, 

ʤ;  
ʇʈm  ï ʧʨʠʚʝʜʝʥʘ ʤʘʩʘ ʛʘʟʫ, ʢʛ. 

ɻʦʨʠʟʦʥʪʘʣʴʥʽ ʨʦʟʤʽʨʠ ʟʦʥʠ ʜʣʷ ʛʦʨʶʯʠʭ ʛʘʟʽʚ, ʤ, ʷʢʽ ʦʙ-

ʤʝʞʫʶʪʴ ʦʙʣʘʩʪʴ ʢʦʥʮʝʥʪʨʘʮʽʡ, ʱʦ ʧʝʨʝʚʠʱʫʶʪʴ ʥʠʞʥʶ ʢʦʥ-

ʮʝʥʪʨʘʮʽʡʥʫ ʤʝʞʫ ʧʦʰʠʨʝʥʥʷ ʧʦʣʫʤ'ʷ, ʦʙʯʠʩʣʶʶʪʴ ʟʘ ʬʦʨʤʫ-

ʣʦʶ: 

               

0,333

14,5632 ɻ
ʅʂʄʇ

ɻ ʅʂʄʇ

m
R

ʉr

å õ
= Öæ ö

Öç ÷
                     (4) 

ɿʦʚʥʽʰʥʷ ʫʩʪʘʥʦʚʢʘ ʥʘʣʝʞʠʪʴ ʜʦ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʠʭ ʢʘʪʝ-

ʛʦʨʽʡ, ʷʢʱʦ ʨʦʟʤʽʨ ʟʦʥʠ, ʱʦ ʦʙʤʝʞʫʻ ʛʘʟʦ-ʧʘʨʦʧʦʚʽʪʨʷʥʽ ʩʫʤʽʰʽ ʽʟ 

ʢʦʥʮʝʥʪʨʘʮʽʻʶ ʛʦʨʶʯʦʾ ʨʝʯʦʚʠʥʠ ʚʠʱʝ ʥʠʞʥʴʦʾ ʢʦʥʮʝʥʪʨʘʮʽʡʥʦʾ 

ʤʝʞʽ ʧʦʰʠʨʝʥʥʷ ʧʦʣʫʤ'ʷ, ʧʝʨʝʚʠʱʫʻ 30 ʤ  ʽ (ʘʙʦ) ʨʦʟʨʘʭʫʥʢʦʚʠʡ 

ʥʘʜʣʠʰʢʦʚʠʡ ʪʠʩʢ ʫ ʨʘʟʽ ʟʛʦʨʷʥʥʷ ʛʘʟʦ-, ʧʘʨʦʧʦʚʽʪʨʷʥʦʾ ʩʫʤʽʰʽ, 

ʨʝʯʦʚʠʥ, ʷʢʽ ʟʜʘʪʥʽ ʚʠʙʫʭʘʪʠ ʽ ʛʦʨʽʪʠ ʧʨʠ ʚʟʘʻʤʦʜʽʾ ʟ ʚʦʜʦʶ, ʢʠʩ-

ʥʝʤ ʧʦʚʽʪʨʷ ʽ ʦʜʠʥ ʟ ʦʜʥʠʤ ʥʘ  ʚʽʜʩʪʘʥʽ 30 ʤ ʚʽʜ ʟʦʚʥʽʰʥʴʦʾ ʫʩʪʘ-

ʥʦʚʢʠ ʧʝʨʝʚʠʱʫʻ 5 ʢʇʘ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠʡʥʷʪʘ ʚ ʋʢʨʘʾʥʽ ʩʠʩʪʝʤʘ ʢʘʪʝʛʦʨʫʚʘʥʥʷ 

ʟʦʚʥʽʰʥʽʭ ʫʩʪʘʥʦʚʦʢ ʟʘ ʚʠʙʫʭʦʧʦʞʝʞʥʦʶ ʽ ʧʦʞʝʞʥʦʶ 

ʥʝʙʝʟʧʝʢʦʶ ʚʠʟʥʘʯʘʻ ʢʦʤʧʣʝʢʩ ʧʦʞʝʞʥʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʭʦʜʽʚ, 

ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʫʙʝʟʧʝʯʝʥʥʷ ʣʶʜʝʡ ʽ ʟʙʝʨʝʞʝʥʥʷ ʤʘʪʝʨʽʘʣʴʥʠʭ 

ʮʽʥʥʦʩʪʝʡ, ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʙ'ʻʢʪʠʚʥʦ ʚʩʪʘʥʦʚʠʪʠ ʫʤʦʚʥʠʡ ʨʽʚʝʥʴ 
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ʾʭ ʚʠʙʫʭʦʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʽ ʦʙʛʨʫʥʪʫʚʘʪʠ ʢʦʥʢʨʝʪʥʽ ʦʨʛʘʥʽʟʘ-

ʮʽʡʥʦ-ʪʝʭʥʽʯʥʽ ʟʘʭʦʜʠ, ʱʦ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚ ʤʝʞʘʭ ʜʦʧʫʩʪʠ-

ʤʦʛʦ ʨʠʟʠʢʫ ʝʢʩʧʣʫʘʪʫʚʘʪʠ ʚʠʨʦʙʥʠʯʽ ʦʙ'ʻʢʪʠ. 
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ʥʠʤʠ, ʣʽʢʚʽʜʦʚʫʶʪʴʩʷ ʟ ʚʝʣʠʢʠʤʠ ʪʨʫʜʥʦʱʘʤʠ, ʥʘʥʦʩʷʪʴ ʟʥʘʯʥʽ 

ʟʙʠʪʢʠ, ʟʘʙʠʨʘʶʪʴ ʣʶʜʩʴʢʽ ʞʠʪʪʷ. ɺʽʜʦʤʘ ʧʦʞʝʞʘ, ʱʦ ʚʠʥʠʢʣʘ 8 

ʯʝʨʚʥʷ 2015 ʨʦʢʫ ʥʘ ʥʘʬʪʦʙʘʟʽ "ɹʈʉʄ-ʅʘʬʪʘ" ʧʽʜ ʂʠʻʚʦʤ, ʷʢʫ ʛʘ-

ʩʠʣʠ ʧʦʥʘʜ 8 ʜʥʽʚ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʣʽʢʚʽʜʘʮʽʾ ʧʦʞʝʞʽ 6 ʦʩʽʙ ʟʘʛʠʥʫʣʦ, 

ʟ ʷʢʠʭ 4 ʧʦʞʝʞʥʠʢʠ ʽ 18 ʦʩʽʙ ʪʨʘʚʤʦʚʘʥʦ. ɺ ɼʽʨ-ʇʘʨʢʫ ʰʪʘʪʽ ʊʝ-

ʭʘʩ 17 ʪʨʘʚʥʷ 2019 ʨʦʢʫ ʚʠʥʠʢʣʘ ʧʦʞʝʞʘ ʥʘ ʩʢʣʘʜʽ ʥʘʬʪʦʧʨʦ-

ʜʫʢʪʽʚ, ʷʢʫ ʥʝ ʤʦʛʣʠ ʟʘʛʘʩʠʪʠ ʜʝʢʽʣʴʢʘ ʜʥʽʚ. ʇʦʞʝʞʘ ʧʨʠʟʚʝʣʘ ʜʦ 

ʚʠʢʠʜʫ ʪʦʢʩʠʯʥʠʭ ʭʽʤʽʯʥʠʭ ʨʝʯʦʚʠʥ ʫ ʧʦʚʽʪʨʷ ʪʘ ʚʦʜʦʡʤʠ. 7 ʦʩʽʙ 

ʦʪʨʫʾʣʦʩʷ ʧʨʦʜʫʢʪʘʤʠ ʛʦʨʽʥʥʷ. 21 ʯʝʨʚʥʷ 2019 ʨʦʢʫ ʥʘ ʥʘʬʪʦʧʝ-

ʨʝʨʦʙʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ʫ ʌʽʣʘʜʝʣʴʬʽʾ ʉʐɸ ʚʠʥʠʢʣʘ ʤʘʩʰʪʘʙʥʘ ʧʦ-

ʞʝʞʘ, ʷʢʘ ʧʨʠʟʚʝʣʘ ʜʦ ʪʨʘʚʤʫʚʘʥʥʷ 5 ʧʨʘʮʽʚʥʠʢʽʚ. ɿ ʧʦʞʝʞʝʶ ʥʝ 

ʤʦʛʣʠ ʚʧʦʨʘʪʠʩʷ ʙʽʣʴʰʝ 8 ʛʦʜʠʥ [1]. 
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ʇʽʜʚʠʱʝʥʥʷ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʦʙôʻʢʪʽʚ ʟʙʝʨʽʛʘʥʥʷ ʥʘʬʪʠ ʪʘ 

ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ï ʚʘʞʣʠʚʘ ʩʢʣʘʜʦʚʘ ʫʙʝʟʧʝʯʝʥʥʷ ʥʘʩʝʣʝʥʥʷ ʚʽʜ 

ʟʘʛʨʦʟ ʪʝʭʥʦʛʝʥʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. 

ʄʝʪʘ ʨʦʙʦʪʠ ï ʦʮʽʥʢʘ ʘʚʘʨʽʡʥʠʭ ʩʠʪʫʘʮʽʡ ʽ ʘʚʘʨʽʡ ʚ ʨʝʟʝʨ-

ʚʫʘʨʥʠʭ ʧʘʨʢʘʭ ʩʢʣʘʜʽʚ ʥʘʬʪʠ ʽ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ.  

ɺʠʭʦʜʷʯʠ ʟ ʜʦʩʚʽʜʫ ʘʚʘʨʽʡʥʦʩʪʽ  ʥʘ  ʦʙ'ʻʢʪʘʭ ʟʙʝʨʽʛʘʥʥʷ ʥʘʬʪʦ-

ʧʨʦʜʫʢʪʽʚ ʪʘ ʬʽʟʠʢʦ-ʭʽʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʣʝʛʢʦʟʘʡʤʠʩʪʠʭ ʪʘ ʛʦʨʶ-

ʯʠʭ ʨʽʜʠʥ,  ʥʘʡʙʽʣʴʰ ʪʠʧʦʚʠʤʠ ʥʘʩʣʽʜʢʘʤʠ ʘʚʘʨʽʡ ʚ ʨʝʟʝʨʚʫʘʨʘʭ ʪʘ 

ʨʝʟʝʨʚʫʘʨʥʠʭ ʧʘʨʢʘʭ  ʻ ʧʦʞʝʞʽ ʨʦʟʣʠʚʫ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, ʧʦʞʝʞʽ ʽ 

ʚʠʙʫʭʠ ʚ ʨʝʟʝʨʚʫʘʨʘʭ, ʛʦʨʽʥʥʷ ʧʘʨʠ ʙʝʥʟʠʥʫ ʫ ʚʽʜʢʨʠʪʦʤʫ ʧʨʦʩʪʦʨʽ, 

çʚʦʛʥʝʥʥʽ ʢʫʣʽè ʧʨʠ ʧʦʞʝʞʘʭ ʥʘ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʮʠʩʪʝʨʥʘʭ ʟ ʙʝʥʟʠ-

ʥʦʤ ʧʨʠ ʪʨʠʚʘʣʦʤʫ ʧʝʨʝʙʫʚʘʥʥʽ ʘʚʪʦʮʠʩʪʝʨʥʠ ʫ ʚʽʜʢʨʠʪʦʤʫ ʧʦʣʫʤ'ʾ.  

ʋʨʘʞʫʚʘʣʴʥʽ ʯʠʥʥʠʢʠ ʪʘʢʠʭ  ʘʚʘʨʽʡ ï  ʫʜʘʨʥʘ ʭʚʠʣʷ, ʪʝʧʣʦʚʝ ʚʠ-

ʧʨʦʤʽʥʶʚʘʥʥʷ ʽ ʛʘʨʷʯʽ ʧʨʦʜʫʢʪʠ ʛʦʨʽʥʥʷ, ʚʽʜʢʨʠʪʝ ʧʦʣʫʤ'ʷ ʽ ʥʘʬʪʦ-

ʧʨʦʜʫʢʪʠ, ʱʦ ʛʦʨʷʪʴ, ʪʦʢʩʠʯʥʽ ʧʨʦʜʫʢʪʠ ʛʦʨʽʥʥʷ, ʫʣʘʤʢʠ ʟʨʫʡʥʦʚʘ-

ʥʦʛʦ ʫʩʪʘʪʢʫʚʘʥʥʷ, ʦʙʚʘʣʝʥʥʷ ʙʫʜʽʚʝʣʴ ʽ ʢʦʥʩʪʨʫʢʮʽʡ [2]. 

ʆʜʥʠʤ ʽʟ ʚʘʨʽʘʥʪʽʚ ʘʚʘʨʽʾ ʻ ʫʪʚʦʨʝʥʥʷ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʦʾ 

ʟʦʥʠ. ɺʠʙʫʭʦʥʝʙʝʟʧʝʯʥʘ ʟʦʥʘ ï ʮʝ ʛʽʧʦʪʝʪʠʯʥʘ ʤʦʞʣʠʚʘ ʧʨʦʩʪʦ-

ʨʦʚʘ ʟʦʥʘ, ʚʩʝʨʝʜʠʥʽ ʷʢʦʾ ʧʽʜ ʯʘʩ ʚʠʥʠʢʥʝʥʥʷ ʘʙʦ ʨʦʟʚʠʪʢʫ ʘʚʘʨʽʾ 

ʤʦʞʣʠʚʝ ʽʩʥʫʚʘʥʥʷ ʛʦʨʶʯʠʭ ʧʘʨʽʚ ʧʨʠ ʢʦʥʮʝʥʪʨʘʮʽʷʭ, ʱʦ ʧʝʨʝʚʠ-

ʱʫʶʪʴ ʢʦʥʮʝʥʪʨʘʮʽʶ ʥʘ ʥʠʞʥʽʡ ʤʝʞʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʧʦʣʫʤ'ʷ. 

ɿʘʣʝʞʥʦ ʚʽʜ ʢʦʥʢʨʝʪʥʠʭ ʫʤʦʚ ʤʦʞʣʠʚʝ ʫʪʚʦʨʝʥʥʷ ʚʠʙʫʭʦʥʝʙʝʟ-

ʧʝʯʥʠʭ ʟʦʥ ʨʽʟʥʠʭ ʪʠʧʽʚ: 1 ï ʩʪʘʮʽʦʥʘʨʥʽ ʟʦʥʠ ʟ ʧʨʘʢʪʠʯʥʦ ʧʦʩʪʽʡ-

ʥʠʤʠ ʨʦʟʤʽʨʘʤʠ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʧʨʠ ʪʨʠʚʘʣʦʤʫ ʚʠʧʘʨʦʚʫʚʘʥʥʽ 

ʛʦʨʶʯʠʭ ʨʝʯʦʚʠʥ ʟ ʨʦʟʣʠʚʽʚ ʯʠ ʧʨʠ ʪʨʠʚʘʣʦʤʫ ʚʠʪʽʢʘʥʥʽ ʧʘʨʽʚ  ʟ  

ʧʦʩʪʽʡʥʦʶ ʰʚʠʜʢʽʩʪʶ; 2 ï ʥʝʩʪʘʮʽʦʥʘʨʥʽ ʟʦʥʠ, ʱʦ ʫʪʚʦʨʶʶʪʴʩʷ 

ʧʨʠ ʤʠʪʪʻʚʦʤʫ ʟʘʣʧʦʚʦʤʫ ʚʠʢʠʜʽ ʧʘʨʦʛʘʟʦʚʦʾ ʬʘʟʠ ʟ ʦʙʣʘʜʥʘʥʥʷ ʽ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʜʨʝʡʬʦʤ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʠʭ ʭʤʘʨ; 3 ï ʟʦʥʠ, 

ʷʢʽ ʫʪʚʦʨʠʣʠʩʷ ʚ ʨʝʟʫʣʴʪʘʪʽ ʢʦʤʙʽʥʘʮʽʾ ʜʚʦʭ ʧʝʨʰʠʭ  ʪʠʧʽʚ. 

ʅʘ ʧʨʘʢʪʠʮʽ ʯʘʩ ʬʦʨʤʫʚʘʥʥʷ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʦʾ ʟʦʥʠ ʦʙʤʝ-

ʞʝʥʠʡ ʯʘʩʦʤ ʟʫʩʪʨʽʯʽ ʭʤʘʨʠ ʛʦʨʶʯʦʾ ʧʘʨʠ ʟ ʜʞʝʨʝʣʦʤ ʟʘʧʘʣʶ-

ʚʘʥʥʷ. ʗʢʱʦ ʜʞʝʨʝʣʦ ʟʘʧʘʣʶʚʘʥʥʷ ʟ'ʷʚʣʷʻʪʴʩʷ ʥʘ ʨʘʥʥʽʡ ʩʪʘʜʽʾ 

ʬʦʨʤʫʚʘʥʥʷ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʦʾ ʭʤʘʨʠ, ʪʦ ʥʝʙʝʟʧʝʢʘ ʡʦʛʦ ʭʘʨʘʢ-

ʪʝʨʠʟʫʻʪʴʩʷ ʜʝʪʦʥʘʮʽʡʥʠʤ ʟʛʦʨʘʥʥʷʤ ʽ çʚʦʛʥʝʥʥʦʶ ʢʫʣʝʶè. 
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ɼʣʷ ʦʮʽʥʢʠ ʢʽʣʴʢʦʩʪʽ ʥʘʬʪʦʧʨʦʜʫʢʪʫ ʫ ʚʠʢʠʜʽ ʨʦʟʛʣʷʜʘʚʩʷ 

ʥʘʡʙʽʣʴʰ ʥʝʙʝʟʧʝʯʥʠʡ ʚʘʨʽʘʥʪ  ʨʫʡʥʫʚʘʥʥʷ ʨʝʟʝʨʚʫʘʨʘ [2]. ʇʨʠ 

ʮʴʦʤʫ ʚʨʘʭʦʚʫʚʘʚʩʷ, ʷʢ ʚʤʽʩʪ ʨʝʟʝʨʚʫʘʨʘ, ʷʢʠʡ ʟʨʫʡʥʫʚʘʚʩʷ, ʪʘʢ ʽ 

ʥʘʜʭʦʜʞʝʥʥʷ ʥʘʬʪʦʧʨʦʜʫʢʪʫ  ʧʨʷʤʠʤ ʪʘ ʟʚʦʨʦʪʥʽʤ ʧʦʪʦʢʦʤ ʟʘ ʯʘʩ 

ʧʝʨʝʢʨʠʪʪʷ ʟʘʧʽʨʥʦʾ ʘʨʤʘʪʫʨʠ. ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʤʘʩʠ ʨʝʯʦʚʠʥʠ, ʷʢʘ 

ʙʝʨʝ ʫʯʘʩʪʴ ʚ ʫʪʚʦʨʝʥʥʽ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʦʾ ʟʦʥʠ, ʚʨʘʭʦʚʫʚʘʣʘʩʴ 

ʤʘʩʘ ʧʘʨʦʚʦʾ ʬʘʟʠ, ʷʢʘ ʙʫʣʘ ʚʠʢʠʥʫʪʘ  ʟ ʨʝʟʝʨʚʫʘʨʘ ʽ ʤʘʩʘ ʧʘʨʦʚʦʾ 

ʬʘʟʠ, ʷʢʘ ʚʠʧʘʨʫʚʘʣʘʩʴ ʟ ʨʦʟʣʠʚʫ ʧʨʦʪʷʛʦʤ 5 ʭʚʠʣʠʥ. ʇʨʠ ʚʠʟʥʘ-

ʯʝʥʥʽ ʤʘʩʠ ʨʝʯʦʚʠʥʠ, ʷʢʘ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʚʠʙʫʭʫ, ʧʨʠʡʤʘʣʠ, ʱʦ 

ʚʦʥʘ ʜʦʨʽʚʥʶʻ 0,1 ʚʽʜ ʤʘʩʠ ʧʘʨʦʛʘʟʦʚʦʾ ʬʘʟʠ, ʷʢʘ ʙʝʨʝ ʫʯʘʩʪʴ ʚ 

ʫʪʚʦʨʝʥʥʽ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʦʾ ʟʦʥʠ. ʇʨʠ ʦʮʽʥʮʽ ʢʽʣʴʢʦʩʪʽ ʨʽʜʠʥʠ, 

ʷʢʘ ʚʠʧʘʨʫʚʘʣʘʩʴ, ʧʝʨʝʜʙʘʯʘʣʦʩʴ, ʱʦ ʚʠʢʠʜ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘ ʩʫʭʫ, 

ʨʽʚʥʫ ʟʘʙʝʪʦʥʦʚʘʥʫ ʧʦʚʝʨʭʥʶ ʧʨʠ ʥʘʡʙʽʣʴʰ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʧʦ-

ʛʦʜʥʠʭ ʫʤʦʚʘʭ (ʰʚʠʜʢʽʩʪʴ ʚʽʪʨʫ 1 ʤ/ʩ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ 29,1 
ʦʉ). ʄʘʩʘ ʨʝʯʦʚʠʥʠ, ʱʦ ʙʝʨʝ ʫʯʘʩʪʴ ʫ ʚʠʙʫʭʫ ʚʩʝʨʝʜʠʥʽ ʦʙʣʘʜʥʘ-

ʥʥʷ, ʧʨʠʡʤʘʣʘʩʴ ʨʽʚʥʘ ʤʘʩʽ ʧʘʨʠ ʩʪʝʭʽʦʤʝʪʨʠʯʥʦʾ ʢʦʥʮʝʥʪʨʘʮʽʾ ʚ 

ʾʾ ʧʦʚʥʦʤʫ ʦʙôʻʤʽ. ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʤʘʩʠ ʨʝʯʦʚʠʥʠ, ʷʢʘ ʙʝʨʝ ʫʯʘʩʪʴ 

ʚ ʧʦʞʝʞʽ ʨʦʟʣʠʚʫ ʧʨʠʡʤʘʣʘʩʴ, ʱʦ ʚʦʥʘ ʜʦʨʽʚʥʶʻ ʤʘʩʽ ʚʠʢʠʜʫ. 

ɿʛʽʜʥʦ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ  ʨʦʟʨʘʭʫʥʢʽʚ, ʤʦʞʣʠʚʘ ʚʠʙʫʭʦʧʦʞʝ-

ʞʦʥʝʙʝʟʧʝʯʥʘ ʟʦʥʘ, ʷʢʘ ʫʪʚʦʨʶʻʪʴʩʷ ʧʨʠ ʨʫʡʥʫʚʘʥʥʽ ʨʝʟʝʨʚʫʘʨʘ 

ʪʘ ʚʠʢʠʜʽ ʙʝʥʟʠʥʫ ʥʘ ʚʽʜʢʨʠʪʦʤʫ ʤʘʡʜʘʥʯʠʢʫ ʚ ʨʝʟʝʨʚʫʘʨʥʦʤʫ 

ʧʘʨʢʫ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ ʤʦʞʝ ʧʦʰʠʨʠʪʠʩʷ ʥʘ 

ʚʽʜʩʪʘʥʴ ʜʦ  500 ʤʝʪʨʽʚ ʚʽʜ ʤʽʩʮʷ ʚʠʢʠʜʫ. ɺʠʢʠʜ ʙʝʥʟʠʥʫ ʚʽʜʙʫ-

ʚʘʻʪʴʩʷ  ʧʨʠ 29 ʉ̄; ʰʚʠʜʢʦʩʪʽ ʚʽʪʨʫ ï 1 ʤ/ʩ; ʩʪʘʥ ʘʪʤʦʩʬʝʨʠ ï ʽʥ-

ʚʝʨʩʽʷ. ʄʘʩʘ ʙʝʥʟʠʥʫ, ʷʢʘ ʙʝʨʝ ʫʯʘʩʪʴ  ʚ ʘʚʘʨʽʾ ï 2,7 ʪʦʥʥʠ. 

ɿʦʥʠ ʜʽʾ ʫʨʘʞʫʚʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ ʫʜʘʨʥʦʾ ʭʚʠʣʽ ʚʠʙʫʭʫ ʧʘʨʦ-

ʛʘʟʦʚʦʾ ʬʘʟʠ ʚ  ʨʝʟʝʨʚʫʘʨʘʭ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʙʝʥʟʠʥʫ ʟʦʙʨʘʞʝʥʽ ʥʘ 

ʨʠʩ.1. 
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ʈʠʩʫʥʦʢ 1 ï ɿʦʥʠ ʜʽʾ ʫʨʘʞʫʚʘʣʴʥʠʭ ʬʘʢʪʦʨʽʚ ʫʜʘʨʥʦʾ ʭʚʠʣʽ ʚʠʙʫʭʫ  

ʧʘʨʦʛʘʟʦʚʦʾ ʬʘʟʠ ʚ  ʨʝʟʝʨʚʫʘʨʘʭ ʜʣʷ ʟʙʝʨʽʛʘʥʥʷ ʙʝʥʟʠʥʫ 

 

ʗʢ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ.1, ʟʦʥʘ ʧʦʚʥʠʭ ʨʫʡʥʫʚʘʥʴ ʽ ʩʤʝʨʪʝʣʴʥʦʛʦ 

ʫʨʘʞʝʥʥʷ ʧʝʨʩʦʥʘʣʫ ï 57ʤ, ʟʦʥʘ ʦʪʨʠʤʘʥʥʷ ʪʨʘʚʤ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʷ 

ʚʘʞʢʦʩʪʽ ï 162 ʤ, ʘ ʙʝʟʧʝʯʥʘ ʚʽʜʩʪʘʥʴ ʙʽʣʴʰʘ ï 500 ʤ.  

ɺʠʩʥʦʚʦʢ. ʋ ʨʦʙʦʪʽ ʧʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʤʦʞʣʠʚʠʭ ʘʚʘʨʽʡʥʠʭ 

ʩʠʪʫʘʮʽʡ ʽ ʘʚʘʨʽʡ ʚ ʨʝʟʝʨʚʫʘʨʘʭ ʜʣʷ ʥʘʬʪʠ ʽ ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ, ʟʦ-

ʢʨʝʤʘ, ʫʪʚʦʨʝʥʥʷ ʤʦʞʣʠʚʦʾ ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʦʾ ʟʦʥʠ, ʚʠʙʫʭʠ ʧʘ-

ʨʦʛʘʟʦʚʠʭ ʭʤʘʨ, ʧʦʞʝʞʽ ʨʦʟʣʠʚʫ ʽ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ ʭʤʘʨ ʪʦʢʩʠʯ-

ʥʠʭ ʨʝʯʦʚʠʥ. ʆʙʯʠʩʣʝʥʦ ʟʦʥʠ ʜʽʾ ʥʘʜʣʠʰʢʦʚʦʛʦ ʪʠʩʢʫ ʚʠʙʫʭʫ ʪʘ 

ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʦʾ ʟʦʥʠ. 
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ʇʈʆɹʃɽʄʅɯ ʇʀʊɸʅʅʗ ʈʆɿʈɸʍʋʅʂʋ ʏɸʉʋ  

ɽɺɸʂʋɸʎɯɰ ʇʈʀ ʇʆɾɽɾɸʍ ʋ ɿɸʂʃɸɼɸʍ  

ɼʆʐʂɯʃʔʅʆɰ ʆʉɺɯʊʀ ɿ ɯʅʂʃʖɿʀɺʅʀʄʀ ɻʈʋʇɸʄʀ 

 

ɼ.ɺ. ʍʘʨʠʰʠʥ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʆ.ɺ. ʍʣʝʚʥʦʡ 

ʃʴʚʽʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 

 

ɯʥʢʣʶʟʠʚʥʝ ʥʘʚʯʘʥʥʷ ð ʩʠʩʪʝʤʘ ʦʩʚʽʪʥʽʭ ʧʦʩʣʫʛ, ʛʘʨʘʥʪʦʚʘ-

ʥʠʭ ʜʝʨʞʘʚʦʶ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʨʠʥʮʠʧʘʭ ʥʝʜʠʩʢʨʠʤʽʥʘʮʽʾ, 

ʚʨʘʭʫʚʘʥʥʽ ʙʘʛʘʪʦʤʘʥʽʪʥʦʩʪʽ ʣʶʜʠʥʠ, ʝʬʝʢʪʠʚʥʦʛʦ ʟʘʣʫʯʝʥʥʷ ʪʘ 

ʚʢʣʶʯʝʥʥʷ ʜʦ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚʩʽʭ ʡʦʛʦ ʫʯʘʩʥʠʢʽʚ. 

10 ʢʚʽʪʥʷ 2019 ʨʦʢʫ ʂʘʙʽʥʝʪ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʇʦʩʪʘʥʦʚʦʶ 

ˉ530 ʟʘʪʚʝʨʜʠʚ ʇʦʨʷʜʦʢ ʦʨʛʘʥʽʟʘʮʽʾ ʜʽʷʣʴʥʦʩʪʽ ʽʥʢʣʶʟʠʚʥʠʭ ʛʨʫʧ 

ʫ ʟʘʢʣʘʜʘʭ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ [1]. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʴʦʛʦ ʇʦʨʷʜʢʫ, 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʩʚʽʪʥʴʦʛʦ ʧʨʦʮʝʩʫ ʚ ʽʥʢʣʶʟʠʚʥʠʭ 

ʛʨʫʧʘʭ ʢʽʣʴʢʽʩʪʴ ʜʽʪʝʡ ʟ ʦʩʦʙʣʠʚʠʤʠ ʦʩʚʽʪʥʽʤʠ ʧʦʪʨʝʙʘʤʠ ʤʘʻ ʩʪʘ-

ʥʦʚʠʪʠ ʥʝ ʙʽʣʴʰʝ ʪʨʴʦʭ ʦʩʽʙ, ʟʦʢʨʝʤʘ: ʦʜʥʘ-ʪʨʠ ʜʠʪʠʥʠ ʟ ʯʠʩʣʘ 

ʜʽʪʝʡ ʟ ʧʦʨʫʰʝʥʥʷʤʠ ʦʧʦʨʥʦ-ʨʫʭʦʚʦʛʦ ʘʧʘʨʘʪʫ, ʽʟ ʟʘʪʨʠʤʢʦʶ 

ʧʩʠʭʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ, ʟʥʠʞʝʥʠʤ ʟʦʨʦʤ, ʩʣʫʭʦʤ, ʣʝʛʢʠʤʠ ʽʥʪʝʣʝʢ-

ʪʫʘʣʴʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʪʦʱʦ; ʥʝ ʙʽʣʴʰʝ ʜʚʦʭ ʦʩʽʙ ʟ ʯʠʩʣʘ ʜʽʪʝʡ 

ʩʣʽʧʠʭ, ʛʣʫʭʠʭ, ʟ ʪʷʞʢʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʤʦʚʣʝʥʥʷ ʪʦʱʦ; ʥʝ 

ʙʽʣʴʰʝ ʦʜʥʽʻʾ ʜʠʪʠʥʠ ʽʟ ʩʢʣʘʜʥʠʤʠ ʧʦʨʫʰʝʥʥʷʤʠ ʨʦʟʚʠʪʢʫ. ɺ 

https://jdmi.donntu.edu.ua/wp-content/uploads/2020/01/Zemlianskyi_JDMI_2_2019.pdf
https://jdmi.donntu.edu.ua/wp-content/uploads/2020/01/Zemlianskyi_JDMI_2_2019.pdf
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ʩʚʦʶ ʯʝʨʛʫ, ʘʜʤʽʥʽʩʪʨʘʮʽʷ ʟʘʢʣʘʜʫ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʟʘ ʫʤʦʚʠ 

ʫʪʚʦʨʝʥʥʷ ʽʥʢʣʶʟʠʚʥʦʾ ʛʨʫʧʠ ʤʘʻ ʟʘʙʝʟʧʝʯʠʪʠ ʚ ʫʩʪʘʥʦʚʣʝʥʦʤʫ 

ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʧʦʨʷʜʢʫ ʧʨʠʚʝʜʝʥʥʷ ʪʝʨʠʪʦʨʽʾ ʟʘʢʣʘʜʫ, ʙʫʜʽʚʝʣʴ 

ʪʘ ʧʨʠʤʽʱʝʥʴ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʽʟ ʚʠʤʦʛʘʤʠ ʜʝʨʞʘʚʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ 

ʥʦʨʤ ʱʦʜʦ ʟʘʢʣʘʜʽʚ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ ʪʘ ʽʥʢʣʶʟʠʚʥʦʩʪʽ. 

ʂʝʨʽʚʥʠʤ ʜʦʢʫʤʝʥʪʦʤ, ʫ ʷʢʦʤʫ ʚʠʟʥʘʯʝʥʦ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ ʜʦ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʙʫʜʽʚʝʣʴ ʜʦʰʢʽʣʴʥʠʭ ʟʘʢʣʘʜʽʚ 

ʦʩʚʽʪʠ ʨʽʟʥʠʭ ʨʽʚʥʽʚ ʪʘ ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ ʻ ɼɹʅ ɺ 2.2.4:2018 çɹʫ-

ʜʠʥʢʠ ʽ ʩʧʦʨʫʜʠ. ɿʘʢʣʘʜʠ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠè. ʋ ʮʴʦʤʫ ʜʦʢʫʤʝʥʪʽ 

ʚʩʪʘʥʦʚʣʝʥʦ ʚʠʤʦʛʠ ʜʦ ʝʚʘʢʫʘʮʽʡʥʠʭ ʰʣʷʭʽʚ ʽ ʚʠʭʦʜʽʚ ʪʘ ʜʦ ʯʠ-

ʩʝʣʴʥʦʩʪʽ ʛʨʫʧ. ʇʨʠ ʮʴʦʤʫ ʥʝ ʚʨʘʭʦʚʘʥʦ ʤʦʞʣʠʚʦʩʪʽ ʧʝʨʝʙʫʚʘʥʥʷ 

ʚ ʛʨʫʧʘʭ ʜʽʪʝʡ ʟ ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ. 

ʋ ʛʨʫʜʥʽ 2018 ʨʦʢʫ ʥʘ ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʨʘʜʽ ʟʽ ʩʪʚʦʨʝʥʥʷ 

ʙʝʟʧʝʨʝʰʢʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʽʜ ʛʦʣʦʚʫʚʘʥʥʷʤ ʇʨʝʟʠʜʝʥʪʘ 

ʋʢʨʘʾʥʠ ʇʝʪʨʘ ʇʦʨʦʰʝʥʢʘ ʫ ʄʽʥʽʩʪʝʨʩʪʚʽ ʨʝʛʽʦʥʘʣʴʥʦʛʦ ʨʦ-

ʟʚʠʪʢʫ, ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʞʠʪʣʦʚʦ-ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʋʢʨʘʾʥʠ ʙʫʣʦ ʧʨʝʟʝʥʪʦʚʘʥʦ ʥʦʚʽ ʜʝʨʞʘʚʥʽ ʙʫʜʽʚʝʣʴʥʽ ʥʦʨʤʠ ʱʦʜʦ 

ʜʦʩʪʫʧʥʦʩʪʽ ï ɼɹʅ ɺ.2.2-40:2018 ñɯʥʢʣʶʟʠʚʥʽʩʪʴ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦ-

ʨʫʜò. ʋ ʮʠʭ ʥʦʨʤʘʭ ʧʨʦʧʠʩʘʥʦ ʫʩʽ ʚʠʤʦʛʠ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʙʫʜʽʚʝʣʴ 

ʪʘ ʩʧʦʨʫʜ, ʟʦʢʨʝʤʘ ʜʦ ʚʭʦʜʽʚ ʪʘ ʰʣʷʭʽʚ ʨʫʭʫ, ʘ ʪʘʢʦʞ ʜʣʷ ʛʦʨʠʟʦʥ-

ʪʘʣʴʥʠʭ ʪʘ ʚʝʨʪʠʢʘʣʴʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ [2].  

ʅʘʧʨʠʢʽʥʮʽ 2019 ʨʦʢʫ ʙʫʣʦ ʟʘʪʚʝʨʜʞʝʥʦ ʦʩʪʘʪʦʯʥʫ ʨʝʜʘʢʮʽʶ 

ɼʉʊʋ 8828:2019 çʇʦʞʝʞʥʘ ʙʝʟʧʝʢʘ. ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷè. ɺ 

ʮʴʦʤʫ ʩʪʘʥʜʘʨʪʽ ʧʨʦʧʠʩʘʥʦ ʫʩʽ ʧʘʨʘʤʝʪʨʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʯʘʩʫ 

ʝʚʘʢʫʘʮʽʾ ʣʶʜʝʡ ʽʟ ʧʨʠʤʽʱʝʥʴ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ɿʛʽʜʥʦ ʟʘʪʚʝʨ-

ʜʞʝʥʦʾ ʤʝʪʦʜʠʢʠ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʝʚʘʢʫʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʷʢ ʛʫʩʪʠʥʘ ʧʦʪʦʢʫ ʪʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʧʦʪʦʢʫ. 

ɻʫʩʪʠʥʘ ʧʦʪʦʢʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʩʪʫʧʥʦʶ ʟʘʣʝʞʥʽʩʪʶ: 
 

,                                                (1) 

ʜʝ:  ï ʢʽʣʴʢʽʩʪʴ ʣʶʜʝʡ ʥʘ ʧʝʨʰʽʡ ʜʽʣʷʥʮʽ, ʣʶʜ.; 
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 ï ʩʝʨʝʜʥʷ ʧʣʦʱʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʨʦʝʢʮʽʾ ʣʶʜʠʥʠ, ʤ2/ʣʶʜ., ʱʦ 

ʧʨʠʡʤʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʘʙʣʠʮʴ, ʚʠʟʥʘʯʝʥʠʭ ʫ ɼʉʊʋ 

8828:2019; 

 ï ʰʠʨʠʥʘ ʧʝʨʰʦʾ ʜʽʣʷʥʢʠ ʰʣʷʭʫ, ʤ. 

ʐʚʠʜʢʽʩʪʴ  ʨʫʭʫ ʣʶʜʩʴʢʦʛʦ ʧʦʪʦʢʫ ʥʘ ʜʽʣʷʥʢʘʭ ʰʣʷʭʫ, 

ʥʘʩʪʫʧʥʠʭ ʧʽʩʣʷ ʧʝʨʰʦʛʦ, ʧʨʠʡʤʘʶʪʴ ʫ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʽʥʪʝʥʩʠʚ-

ʥʦʩʪʽ ʨʫʭʫ ʣʶʜʩʴʢʦʛʦ ʧʦʪʦʢʫ ʧʦ ʢʦʞʥʽʡ ʽʟ ʮʠʭ ʜʽʣʷʥʦʢ ʰʣʷʭʫ, ʷʢʫ 

ʦʙʯʠʩʣʶʶʪʴ ʜʣʷ ʚʩʽʭ ʜʽʣʷʥʦʢ ʰʣʷʭʫ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʜʣʷ ʜʚʝʨʥʠʭ 

ʧʨʦʨʽʟʽʚ, ʟʘ ʬʦʨʤʫʣʦʶ: 

,                                           (2) 

ʊʘʙʣʠʯʥʽ ʜʘʥʽ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʟʥʘʯʝʥʴ ʰʚʠʜʢʦʩʪʽ ʪʘ ʽʥʪʝʥ-

ʩʠʚʥʦʩʪʽ ʨʫʭʫ ʧʦʪʦʢʫ ʚʠʟʥʘʯʝʥʽ ʜʣʷ 4-ʭ ʛʨʫʧ ʤʦʙʽʣʴʥʦʩʪʽ, ʚʠʟʥʘ-

ʯʝʥʠʭ ʟʛʽʜʥʦ ɼɹʅ ɺ.2.2-40:2018: ʄ2 ï ʥʝʤʽʯʥʽ ʣʶʜʠ, ʤʦʙʽʣʴʥʽʩʪʴ 

ʷʢʠʭ ʟʥʠʞʝʥʘ ʯʝʨʝʟ ʩʪʘʨʽʥʥʷ ʦʨʛʘʥʽʟʤʫ; ʽʥʚʘʣʽʜʠ ʥʘ ʧʨʦʪʝʟʘʭ; ʽʥ-

ʚʘʣʽʜʠ ʟ ʚʘʜʘʤʠ ʟʦʨʫ, ʱʦ ʢʦʨʠʩʪʫʶʪʴʩʷ ʙʽʣʦʶ ʪʨʦʩʪʠʥʦʶ; ʣʶʜʠ ʟ 

ʧʩʠʭʽʯʥʠʤʠ ʚʽʜʭʠʣʝʥʥʷʤʠ; ʄ3 ï ʽʥʚʘʣʽʜʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʧʨʠ ʨʫʩʽ ʜʦʜʘʪʢʦʚʽ ʦʧʦʨʠ (ʤʠʣʠʮʽ, ʮʽʧʢʠ); ʄ4 ï ̔ ʥʚʘʣʽʜʠ, ʱʦ ʧʝʨʝ-

ʩʫʚʘʶʪʴʩʷ ʥʘ ʢʨʽʩʣʘʭ-ʢʦʣʷʩʢʘʭ, ʷʢʽ ʧʨʠʚʦʜʷʪʴʩʷ ʚ ʨʫʭ ʚʨʫʯʥʫ. 

ʗʢ ʙʘʯʠʤʦ, ʥʘ ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʯʘʩ ʝʚʘʢʫʘʮʽʾ ʤʘʶʪʴ ʩʫʪʪʻʚʠʡ 

ʚʧʣʠʚ ʪʘʢʽ ʧʘʨʘʤʝʪʨʠ, ʷʢ ʩʝʨʝʜʥʷ ʧʣʦʱʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʨʦʝʢʮʽʾ 

ʣʶʜʠʥʠ, ʘ ʪʘʢʦʞ ʛʨʫʧʘ ʤʦʙʽʣʴʥʦʩʪʽ. 

ɺʘʨʪʦ ʟʘʫʚʘʞʠʪʠ, ʱʦ ʫ ɼʉʊʋ 8828:2019 ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʜʣʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʨʦʟʨʘʭʫʥʢʘʭ ʪʘʢʽ ʚʘʨʽʘʥʪʠ ʧʣʦʱ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ 

ʧʨʦʝʢʮʽʡ ʜʣʷ ʜʦʨʦʩʣʠʭ ʣʶʜʝʡ:  

- ʧʣʦʱʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʨʦʝʢʮʽʾ ʜʦʨʦʩʣʦʾ ʣʶʜʠʥʠ ʚ ʣʽʪʥʴ-
ʦʤʫ ʦʜʷʟʽ ï 0,1 ʤ2/ʣʶʜ.; 

- ʧʣʦʱʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʨʦʝʢʮʽʾ ʜʦʨʦʩʣʦʾ ʣʶʜʠʥʠ ʚ 

ʚʝʩʥʷʥʦ-ʦʩʽʥʥʴʦʤʫ ʦʜʷʟʽ ï 0,113 ʤ2/ʣʶʜ.; 

- ʧʣʦʱʘ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʨʦʝʢʮʽʾ ʜʦʨʦʩʣʦʾ ʣʶʜʠʥʠ ʚ ʣʽʪʥʴ-

ʦʤʫ ʦʜʷʟʽ ï 0,125 ʤ2/ʣʶʜ. 

ʊʘʢʦʞ ʧʝʨʝʜʙʘʯʝʥʦ ʟʥʘʯʝʥʥʷ ʧʣʦʱ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʨʦʝʢʮʽʾ 

ʜʽʪʝʡ ʽ ʧʽʜʣʽʪʢʽʚ (ʪʘʙʣʠʮʷ 1) 
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ʊʘʙʣʠʮʷ 1 
ʇʣʦʱʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʨʦʝʢʮʽʾ ʜʽʪʝʡ ʽ ʧʽʜʣʽʪʢʽʚ 

ʊʠʧ ʦʜʷʛʫ 

ɺʽʢʦʚʽ ʛʨʫʧʠ 

ʄʦʣʦʜʰʘ 

ʜʦ 9 ʨʦʢʽʚ 

ʉʝʨʝʜʥʷ 

10 ï 13 ʨʦʢʽʚ 

ʉʪʘʨʰʘ 

14-16 ʨʦʢʽʚ 

ʜʦʤʘʰʥʽʡ ʦʜʷʛ 

ʜʦʤʘʰʥʽʡ ʦʜʷʛ ʟʽ ʰʢʽ-

ʣʴʥʦʶ ʩʫʤʢʦʶ 

ʚʫʣʠʯʥʠʡ ʦʜʷʛ ʟʽ ʰʢʽ-

ʣʴʥʦʶ ʩʫʤʢʦʶ 

0,04 

0,07 

0,09 

0,06 

0,10 

0,13 

0,08 

0,14 

0,16 

 
ʆʢʨʽʤ ʪʦʛʦ, ʚʠʟʥʘʯʝʥʦ ʧʣʦʱʽ ʛʦʨʠʟʦʥʪʘʣʴʥʠʭ ʧʨʦʝʢʮʽʡ ʜʦʨʦʩ-

ʣʠʭ ʣʶʜʝʡ ʟ ʨʽʟʥʠʤʠ ʚʠʜʘʤʠ ʚʘʥʪʘʞʫ (ʽ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʜʽʪʠ ʚʽʢʦʤ 

ʜʦ 6 ʨʦʢʽʚ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʚʠʜ ʚʘʥʪʘʞʫ), ʘ ʪʘʢʦʞ ʧʣʦʱʽ ʛʦʨʠʟʦʥʪʘ-

ʣʴʥʦʾ ʧʨʦʝʢʮʽʾ ʣʶʜʝʡ ʟ ʦʙʤʝʞʝʥʦʶ ʤʦʙʽʣʴʥʽʩʪʶ, ʤ2/ʦʩ. [3] 

ɺʩʽ ʮʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʜʘʥʽ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʧʨʠ ʨʦʟʨʦʙʮʽ ʤʝʪʦ-

ʜʠʢ ʰʚʠʜʢʦʩʪʝʡ ʝʚʘʢʫʘʮʽʾ ʙʘʛʘʪʦ ʨʦʢʽʚ ʪʦʤʫ, ʢʦʣʠ ʧʠʪʘʥʥʷʤ ʽʥ-

ʢʣʶʟʠʚʥʦʩʪʽ ʥʝ ʧʨʠʜʽʣʷʣʦʩʷ ʟʥʘʯʥʦʾ ʫʚʘʛʠ. 

ʉʪʘʥʦʤ ʥʘ ʩʴʦʛʦʜʥʽ ʩʫʯʘʩʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷ-

ʶʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʢʦʤʧôʶʪʝʨʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʝʚʘʢʫʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ 

ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʽʥʜʠʚʽʜʫʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʢʦʞʥʦʾ ʣʶʜʠʥʠ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʟʥʘʯʥʦ ʢʨʘʱʫ ʪʦʯʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʽʚ. ʗʩʢʨʘʚʠʤ 

ʧʨʠʢʣʘʜʦʤ ʪʘʢʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ ʻ Pathfinder, ʜʝ ʧʝʨʝʜʙʘ-

ʯʝʥʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʫ ʝʚʘʢʫʘʮʽʾ ʪʘ ʯʘʩʫ ʽʩʥʫʚʘʥʥʷ ʩʢʫʧ-

ʯʝʥʴ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʽʥʜʠʚʽʜʫʘʣʴʥʦ-ʧʦʪʦʢʦʚʦʾ ʤʦʜʝʣʽ ʨʫʭʫ.  

ʅʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ, ʚʠʭʦʜʷʯʠ ʽʟ ʪʘʢʠʭ ʰʠʨʦʢʠʭ ʤʦʞ-

ʣʠʚʦʩʪʝʡ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʫʯʘʩʥʠʭ ʢʦʤʧôʶʪʝʨʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʫ 

ʩʪʘʥʜʘʨʪʘʭ ʩʣʽʜ ʧʨʠʜʽʣʠʪʠ ʙʽʣʴʰʝ ʫʚʘʛʠ ʧʠʪʘʥʥʷʤ ʝʚʘʢʫʘʮʽʾ ʜʽʪʝʡ 

ʚʽʢʦʤ ʜʦ 6 ʨʦʢʽʚ ʟ ʦʩʦʙʣʠʚʠʤʠ ʧʦʪʨʝʙʘʤʠ. ɺʽʜʪʘʢ, ʚʠʟʥʘʯʝʥʥʷ ʟʥʘ-

ʯʝʥʴ ʧʣʦʱʽ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʨʦʝʢʮʽʾ ʜʽʪʝʡ ʟ ʨʽʟʥʠʤʠ ʦʩʦʙʣʠʚʠʤʠ 

ʧʦʪʨʝʙʘʤʠ, ʘ ʪʘʢʦʞ ʜʦʩʣʽʜʞʝʥʥʷ ʰʚʠʜʢʦʩʪʝʡ ʾʭ ʨʫʭʫ ʪʘ ʚʧʣʠʚʫ ʾʭ 

ʧʨʠʩʫʪʥʦʩʪʽ ʥʘ ʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʫʭʫ ʟʘʛʘʣʴʥʠʭ ʧʦʪʦʢʽʚ ʻ 

ʘʢʪʫʘʣʴʥʠʤ ʪʝʭʥʽʯʥʠʤ ʽ ʥʘʫʢʦʚʠʤ ʟʘʚʜʘʥʥʷʤ, ʱʦ ʧʦʪʨʝʙʫʻ ʧʦʜʘ-

ʣʴʰʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʪʘ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 
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ʃɯʊɽʈɸʊʋʈɸ 

1. ʇʦʩʪʘʥʦʚʘ ʂʄʋ ˉ530 ʧʨʦ ʇʦʨʷʜʦʢ ʦʨʛʘʥʽʟʘʮʽʾ ʜʽʷʣʴʥʦʩʪʽ 

ʽʥʢʣʶʟʠʚʥʠʭ ʛʨʫʧ ʫ ʟʘʢʣʘʜʘʭ ʜʦʰʢʽʣʴʥʦʾ ʦʩʚʽʪʠ. 

2. ɼɹʅ ɺ.2.2-40:2018 "ɯʥʢʣʶʟʠʚʥʽʩʪʴ ʙʫʜʽʚʝʣʴ ʽ ʩʧʦʨʫʜ" 

3. ɼʉʊʋ 8828:2019 çʇʦʞʝʞʥʘ ʙʝʟʧʝʢʘ. ɿʘʛʘʣʴʥʽ ʧʦʣʦ-

ʞʝʥʥʷè. 

 

 

 

ʋɼʂ 614.841.2 

 

ʆʉʆɹʃʀɺʆʉʊɯ ɽɺɸʂʋɸʎɯɰ ɯɿ ɾʀʊʃʆɺʀʍ ɹʋɼʀʅʂɯɺ 

ʋʄʆɺʅʆʖ ɺʀʉʆʊʆʖ ɼʆ 26,5 ʄ ʊɸ ɿɸɻɸʃʔʅʆʖ  

ʇʃʆʑɽʖ ʂɺɸʈʊʀʈ ʅɸ ʇʆɺɽʈʉɯ ɼʆ 500 ʄ2 

 

ɼ.ɺ. ʍʘʨʠʰʠʥ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʆ.ɺ. ʍʣʝʚʥʦʡ 

ʃʴʚʽʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 

 

ʅʘʧʨʠʢʽʥʮʽ 2019 ʨʦʢʫ ʙʫʣʦ ʟʘʪʚʝʨʜʞʝʥʦ ʦʩʪʘʪʦʯʥʫ ʨʝʜʘʢʮʽʶ 

ɼʉʊʋ 8828:2019 çʇʦʞʝʞʥʘ ʙʝʟʧʝʢʘ. ɿʘʛʘʣʴʥʽ ʧʦʣʦʞʝʥʥʷè. ɺ 

ʮʴʦʤʫ ʩʪʘʥʜʘʨʪʽ ʧʨʦʧʠʩʘʥʦ ʫʩʽ ʧʘʨʘʤʝʪʨʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʯʘʩʫ 

ʝʚʘʢʫʘʮʽʾ ʣʶʜʝʡ ʽʟ ʧʨʠʤʽʱʝʥʴ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. 

ʈʦʟʨʘʭʫʥʢʠ ʯʘʩʫ ʝʚʘʢʫʘʮʽʾ ʟ ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʠʭ ʞʠʪʣʦʚʠʭ ʙʫ-

ʜʠʥʢʽʚ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʩʭʦʜʦʚʽ ʢʣʽʪʢʠ ʻ ʤʽʩʮʷʤʠ ʬʦʨʤʫʚʘʥʥʷ ʩʢʫʧ-

ʯʝʥʴ ʧʨʠ ʟʣʠʪʪʽ ʝʚʘʢʫʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ. ʇʨʠ ʮʴʦʤʫ ʧʽʜ ʯʘʩ ʝʚʘʢʫʘʮʽʾ 

ʯʝʨʝʟ ʥʝʟʘʜʠʤʣʶʚʘʥʽ ʩʭʦʜʦʚʽ ʢʣʽʪʢʠ ʟʘʛʘʣʴʥʠʡ ʯʘʩ ʝʚʘʢʫʘʮʽʾ ʤʝʰ-

ʢʘʥʮʽʚ ʥʝ ʙʝʨʝʪʴʩʷ ʜʦ ʫʚʘʛʠ, ʘ ʜʦʩʪʘʪʥʴʦʶ ʫʤʦʚʦʶ ʙʝʟʧʝʢʠ ʻ ʚʠʭʽʜ  

ʧʦʚʝʨʭʫ ʫ ʙʝʟʧʝʯʥʫ ʟʦʥʫ. ɭʜʠʥʘ ʚʠʤʦʛʘ ï ʩʫʤʘʨʥʠʡ ʯʘʩ ʽʩʥʫʚʘʥʥʷ 

ʩʢʫʧʯʝʥʴ ʥʝ  ʧʦʚʠʥʝʥ ʧʝʨʝʚʠʱʫʚʘʪʠ 6 ʭʚ. ʗʢʱʦ ʞ ʝʚʘʢʫʘʮʽʷ ʚʽʜʙʫ-

ʚʘʻʪʴʩʷ ʯʝʨʝʟ ʩʭʦʜʦʚʽ ʢʣʽʪʢʠ ʪʠʧʫ ʉʂ1 ʪʘ ʉʂ2, ʯʘʩ ʨʫʭʫ ʯʝʨʝʟ ʩʭʦ-

ʜʦʚʫ ʢʣʽʪʢʫ, ʙʝʟʩʫʤʥʽʚʥʦ, ʧʦʪʨʽʙʥʦ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ. 

ɿʛʽʜʥʦ ʧ. 8.10 ɼɹʅ ɺ.2.2-15:2019 ʫ ʞʠʪʣʦʚʠʭ ʙʫʜʠʥʢʘʭ ʟ 

ʫʤʦʚʥʦʶ ʚʠʩʦʪʦʶ ʜʦ 26,5 ʤ ʚʢʣʶʯʥʦ ʪʘ ʧʨʠ ʟʘʛʘʣʴʥʽʡ ʧʣʦʱʽ ʢʚʘʨ-

ʪʠʨ ʥʘ ʧʦʚʝʨʩʽ ʜʦ 500 ʤ2 ʢʚʘʨʪʠʨʠ ʤʦʞʫʪʴ ʤʘʪʠ ʚʠʭʽʜ ʚ ʦʜʥʫ ʩʭʦ-

ʜʦʚʫ ʢʣʽʪʢʫ ʪʠʧʫ ʉʂ1, ʉʂ2 (ʟ ʫʨʘʭʫʚʘʥʥʷʤ 5.36 ɼɹʅ ɺ. 1.1-7) ʘʙʦ 
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ʅ1, ʅ2, ʅɿ, ʅ4. ɿ ʪʨʝʪʴʦʛʦ ʧʦʚʝʨʭʫ ʽ ʚʠʱʝ ʪʘʢʠʭ ʙʫʜʠʥʢʽʚ ʩʣʽʜ 

ʧʨʦʝʢʪʫʚʘʪʠ ʜʨʫʛʠʡ ʝʚʘʢʫʘʮʽʡʥʠʡ ʚʠʭʽʜ ʟ ʢʦʞʥʦʾ ʢʚʘʨʪʠʨʠ, ʟʘ 

ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʧʨʠʡʥʷʪʠʡ, ʟʦʢʨʝʤʘ, ʚʠʭʽʜ ʟ ʢʚʘʨʪʠʨʠ ʥʘ ʙʘʣʢʦʥ, 

ʣʦʜʞʽʶ ʟ ʩʫʮʽʣʴʥʠʤ (ʙʝʟ ʧʨʦʨʽʟʽʚ) ʧʨʦʩʪʽʥʢʦʤ ʟʘʚʰʠʨʰʢʠ ʥʝ 

ʤʝʥʰʝ 1,2 ʤ ʤʽʞ ʪʦʨʮʝʤ ʙʘʣʢʦʥʘ (ʣʦʜʞʽʾ) ʪʘ ʧʨʦʨʽʟʦʤ, ʷʢʠʡ ʚʠʭʦ-

ʜʠʪʴ ʥʘ ʙʘʣʢʦʥ (ʣʦʜʞʽʶ), ʘʙʦ ʥʝ ʤʝʥʰʝ 1,6 ʤ ʤʽʞ ʧʨʦʨʽʟʘʤʠ. ʐʠ-

ʨʠʥʘ ʙʘʣʢʦʥʘ (ʣʦʜʞʽʾ) ʧʦʚʠʥʥʘ ʩʪʘʥʦʚʠʪʠ ʥʝ ʤʝʥʰʝ 1,2 ʤ[1].  

ʆʪʞʝ, ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʝʚʘʢʫʘʮʽʾ ʽʟ ʪʘʢʠʭ ʙʫʜʠʥʢʽʚ ʥʝʦʙʭʽʜʥʦ 

ʟʘʙʝʟʧʝʯʠʪʠ ʝʚʘʢʫʘʮʽʶ ʫʩʽʭ ʤʝʰʢʘʥʮʽʚ 1-2 ʧʦʚʝʨʭʽʚ ʥʘʟʦʚʥʽ ʜʦ 

ʤʦʤʝʥʪʫ ʙʣʦʢʫʚʘʥʥʷ ʝʚʘʢʫʘʮʽʡʥʠʭ ʰʣʷʭʽʚ ʥʝʙʝʟʧʝʯʥʠʤʠ ʬʘʢʪʦ-

ʨʘʤʠ ʧʦʞʝʞʽ. 

ʉʧʨʦʙʫʻʤʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʨʦʟʨʘʭʫʥʦʢ ʯʘʩʫ ʝʚʘʢʫʘʮʽʾ ʤʝʰ-

ʢʘʥʮʽʚ ʥʘ ʧʨʠʢʣʘʜʽ ʧʨʦʝʢʪʫ ʙʫʜʠʥʢʫ ʫʤʦʚʥʦʶ ʚʠʩʦʪʦʶ 26,5 ʤ  (9 

ʧʦʚʝʨʭʽʚ) ʪʘ ʟʘʛʘʣʴʥʦʶ ʧʣʦʱʝʶ ʢʚʘʨʪʠʨ ʥʘ ʧʦʚʝʨʩʽ 486 ʤ2, ʚ 

ʷʢʦʤʫ ʞʠʪʣʦʚʽ ʢʚʘʨʪʠʨʽ ʟʘʧʨʦʝʢʪʦʚʘʥʽ ʥʘ 1-9 ʧʦʚʝʨʭʘʭ. ʅʘ ʢʦʞ-

ʥʦʤʫ ʧʦʚʝʨʩʽ ʪʘʢʦʛʦ ʙʫʜʠʥʢʫ ʧʝʨʝʜʙʘʯʝʥʦ ʧʦ 9 ʢʚʘʨʪʠʨ ï 5 ʦʜ-

ʥʦʢʽʤʥʘʪʥʠʭ, 3 ʜʚʦʢʽʤʥʘʪʥʠʭ ʪʘ 1 ʪʨʠʢʽʤʥʘʪʥʘ (ʨʠʩʫʥʦʢ 1).  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
ʈʠʩʫʥʦʢ 1 ï ʈʦʟʨʘʭʫʥʢʦʚʘ ʩʭʝʤʘ ʝʚʘʢʫʘʮʽʾ ʟ ʪʠʧʦʚʦʛʦ ʧʦʚʝʨʭʫ 9-ʧʦʚʝʨʭʦʚʦʛʦ 

ʙʫʜʠʥʢʫ 
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ɯʟ ʚʨʘʭʫʚʘʥʥʷʤ ʨʝʛʣʘʤʝʥʪʦʚʘʥʦʛʦ ɼʉʊʋ 8828:2019 ʟʥʘʯʝʥʴ 

ʯʘʩʫ ʧʦʯʘʪʢʫ ʝʚʘʢʫʘʮʽʾ ʦʪʨʠʤʘʥʦ ʥʘʩʪʫʧʥʽ ʨʝʟʫʣʴʪʘʪʠ: 

ʇʨʠ ʚʠʥʠʢʥʝʥʥʽ ʧʦʞʝʞʽ ʥʘ 1-ʤʫ ʘʙʦ 2-ʤʫ ʧʦʚʝʨʭʘʭ ʏʘʩ ʝʚʘ-

ʢʫʘʮʽʾ ʫʩʽʭ ʤʝʰʢʘʥʮʽʚ 2-ʛʦ ʧʦʚʝʨʭʫ ʥʘʟʦʚʥʽ ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʟʣʠʪʪʷ 

ʽʟ ʧʦʪʦʢʦʤ ʣʶʜʝʡ, ʱʦ ʝʚʘʢʫʶʶʪʴʩʷ ʽʟ 1-ʛʦ ʧʦʚʝʨʭʫ ʩʪʘʥʦʚʠʪʠʤʝ 

187 ʩ, ʘ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʟʣʠʪʪʷ ʽʟ ʧʦʪʦʢʦʤ ʣʶʜʝʡ, ʱʦ ʝʚʘʢʫʶʶʪʴʩʷ 

ʽʟ 1-ʛʦ ʧʦʚʝʨʭʫ ï 212 ʩ. 

ʇʽʩʣʷ ʮʴʦʛʦ, ʚʠʢʦʨʠʩʪʘʚʰʠ FireDynamicsSimulator (FDS), 

ʚʠʟʥʘʯʠʤʦ ʯʘʩ ʙʣʦʢʫʚʘʥʥʷ ʩʭʦʜʦʚʦʾ ʢʣʽʪʢʠ ʥʝʙʝʟʧʝʯʥʠʤʠ ʬʘʢʪʦ-

ʨʘʤʠ ʧʦʞʝʞʽ. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʜʝʣʶʚʘʥʥʷ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩ-

ʥʦʚʦʢ, ʱʦ ʥʘʡʰʚʠʜʰʝ ʚʽʜʙʫʜʝʪʴʩʷ ʙʣʦʢʫʚʘʥʥʷ ʩʭʦʜʦʚʦʾ ʢʣʽʪʢʠ ʟʘ 

ʦʟʥʘʢʦʶ ʟʥʠʞʝʥʥʷ ʚʠʜʠʤʦʩʪʽ ï 279 ʩ (ʨʠʩʫʥʦʢ 2). 
 

 
 

ʈʠʩʫʥʦʢ 2 ï ɺʠʜʠʤʽʩʪʴ ʧʨʠ ʧʦʞʝʞʽ ʥʘ ʪʠʧʦʚʦʤʫ ʧʦʚʝʨʩʽ ʩʪʘʥʦʤ ʥʘ 279 ʩ. 

(ɹʣʦʢʫʻʪʴʩʷ ʚʠʭʽʜ ʥʘ ʩʭʦʜʦʚʫ ʢʣʽʪʢʫ) 
 

ʆʪʞʝ, ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʟʨʦʙʠʪʠ ʚʠʩ-

ʥʦʚʦʢ, ʱʦ ʙʝʟʧʝʯʥʘ ʝʚʘʢʫʘʮʽʷ ʫʩʽʭ ʤʝʰʢʘʥʮʽʚ 1-2 ʧʦʚʝʨʭʽʚ ʥʘʟʦʚʥʽ 

ʟʘʙʝʟʧʝʯʝʥʘ ʽ ʙʫʜʠʥʦʢ ʟʘʧʨʦʝʢʪʦʚʘʥʦ ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ ʚʠʤʦʛ 

ɼɹʅ ɺ.2.2-15:2019. 

ʇʨʦʪʝ ʻ ʦʜʥʝ çʘʣʝè. ʇʽʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʮʴʦʛʦ ʨʦʟʨʘʭʫʥʢʫ 

ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʜʦ ʫʚʘʛʠ ʫʤʦʚʫ, ʟʘ ʷʢʦʾ ʫʩʽ ʤʝʰʢʘʥʮʽ 3-9 ʧʦʚʝʨʭʽʚ 

ʥʝ ʟʜʽʡʩʥʶʶʪʴ ʝʚʘʢʫʘʮʽʾ ʯʝʨʝʟ ʩʭʦʜʦʚʫ ʉʂ1, ʘ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ 

ʚʠʭʦʜʠ ʥʘ ʙʘʣʢʦʥʠ (ʣʦʜʞʽʾ). ɺ ʨʝʘʣʴʥʦʤʫ ʞʠʪʪʽ ʪʘʢʠʡ ʩʮʝʥʘʨʽʡ ʻ 
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ʜʫʞʝ ʤʘʣʦʡʤʦʚʽʨʥʠʤ. ʆʯʝʚʠʜʥʦ, ʱʦ ʯʘʩʪʠʥʘ ʤʝʰʢʘʥʮʽʚ ʨʦʟʪʘʰʦ-

ʚʘʥʠʭ ʚʠʱʝ ʧʦʚʝʨʭʽʚ ʥʘʤʘʛʘʪʠʤʝʪʴʩʷ ʝʚʘʢʫʶʚʘʪʠʩʷ ʥʘʟʦʚʥʽ ʯʝʨʝʟ 

ʉʂ1. ʇʨʠ ʮʴʦʤʫ ʥʘ ʩʭʦʜʦʚʽʡ ʢʣʽʪʮʽ ʚʽʜʙʫʜʝʪʴʩʷ ʟʣʠʪʪʷ ʝʚʘʢʫ-

ʘʮʽʡʥʦʛʦ ʧʦʪʦʢʫ ʣʶʜʝʡ, ʱʦ ʝʚʘʢʫʶʶʪʴʩʷ ʽʟ 2-ʛʦ ʧʦʚʝʨʭʫ ʽʟ ʧʦʪʦ-

ʢʦʤ ʤʝʰʢʘʥʮʽʚ 3-9 ʧʦʚʝʨʭʽʚ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʤʝʪʴʩʷ ʫʪʚʦʨʝʥ-

ʥʷʤ ʩʢʫʧʯʝʥʴ ʪʘ ʟʤʝʥʰʝʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ. ʗʢʱʦ ʧʦʨʘʭʫʚʘʪʠ 

ʯʘʩ ʝʚʘʢʫʘʮʽʾ ʧʦʪʦʢʫ ʣʶʜʝʡ ʟ 2-ʛʦ ʧʦʚʝʨʭʫ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʪʦʛʦ, 

ʱʦ ʦʜʥʦʯʘʩʥʦ ʟ ʥʠʤʠ ʙʫʜʫʪʴ ʝʚʘʢʫʶʚʘʪʠʩʷ ʪʘʢʦʞ ʤʝʰʢʘʥʮʽ 3-ʛʦ 

ʪʘ 4-ʛʦ ʧʦʚʝʨʭʽʚ, ʪʦ ʯʘʩ ʨʫʭʫ ʚʽʜ ʥʘʡʚʽʜʜʘʣʝʥʽʰʦʾ ʪʦʯʢʠ 2-ʛʦ ʧʦ-

ʚʝʨʭʫ ʜʦ ʚʠʭʦʜʫ ʥʘʟʦʚʥʽ ʙʫʜʠʥʢʫ ʩʪʘʥʦʚʠʪʠʤʝ 262 ʩ. ʇʨʠ ʮʴʦʤʫ 

ʫʤʦʚʘ ʙʝʟʧʝʯʥʦʾ ʝʚʘʢʫʘʮʽʾ tpÒ 0.8  tʙʣ ʟʘʜʦʚʦʣʴʥʷʪʠʩʷ ʥʝ ʙʫʜʝ [2]. 

ʇʨʦʚʝʜʝʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʜʘʻ ʙʽʣʴʰʝ ʟʘʧʠʪʘʥʴ, ʥʽʞ 

ʚʽʜʧʦʚʽʜʝʡ. ʆʯʝʚʠʜʥʦ, ʧʠʪʘʥʥʷ ʝʚʘʢʫʘʮʽʾ ʤʝʰʢʘʥʮʽʚ ʽʟ ʙʘʛʘʪʦʧʦ-

ʚʝʨʭʦʚʠʭ ʞʠʪʣʦʚʠʭ ʙʫʜʽʚʝʣʴ ʧʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʠʭ ʝʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʠʭ ʪʘ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʘ ʥʦʨʤʠ, ʱʦ ʨʝʛʣʘʤʝʥʪʫʶʪʴ 

ʝʚʘʢʫʘʮʽʾ ï ʢʦʥʢʨʝʪʠʟʘʮʽʾ.  

 

ʃɯʊɽʈɸʊʋʈɸ 

1. ɼɹʅ ɺ.2.2-15:2019 çɾʠʪʣʦʚʽ ʙʫʜʠʥʢʠ. ʆʩʥʦʚʥʽ ʧʦʣʦ-

ʞʝʥʥʷè. 

2.ɼʉʊʋ 8828:2019 çʇʦʞʝʞʥʘ ʙʝʟʧʝʢʘ. ɿʘʛʘʣʴʥʽ ʧʦʣʦ-

ʞʝʥʥʷè. 
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ʋɼʂ 331.45 

 

ʆʉʅʆɺʅɯ ʅɸʇʈʗʄʂʀ ʇʆɾɽɾʅʆɰ ɹɽɿʇɽʂʀ ʁ  

ʎʀɺɯʃʔʅʆɻʆ ɿɸʍʀʉʊʋ  

ʇɯɼ ʏɸʉ ʂɸʈɸʅʊʀʅʋ  

 

ɸ.ʇ. ʑʝʨʙʘʢʦʚʘ, ʽʥʞʝʥʝʨ ʟ ʦʭʦʨʦʥʠ ʧʨʘʮʽ, ʚʠʢʣʘʜʘʯ 

ɺʇ ʅʋɹʽʇ ʋʢʨʘʾʥʠ 

ñɯʨʧʽʥʩʴʢʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʢʦʣʝʜʞò 
 

ʉʴʦʛʦʜʥʽ, ʷʢ ʥʽʢʦʣʠ,  ʘʢʪʫʘʣʴʥʦʶ ʻ ʪʝʤʘ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ 

ʪʘ ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ ʚ ʋʢʨʘʾʥʽ ʪʘ ʩʚʽʪʽ. ɸʜʞʝ ʚ  ʫʤʦʚʘʭ ʢʘ-

ʨʘʥʪʠʥʫ ʪʘ ʥʘʜʟʚʠʯʘʡʥʦʾ ʩʠʪʫʘʮʽʾ ʫʩʽʤ ʩʫʙôʻʢʪʘʤ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ, 

ʟʦʢʨʝʤʘ ʡ ʪʠʤ, ̫ ʢʽ ʧʨʠʟʫʧʠʥʠʣʠ ʩʚʦʶ ʜʽʷʣʴʥʽʩʪʴ, ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦ-

ʩʠʣʠʪʠ ʧʨʦʪʠʧʦʞʝʞʥʠʡ ʨʝʞʠʤ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ. 

ɿʘ ʧʦʞʝʞʥʫ ʙʝʟʧʝʢʫ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʚʽʜʧʦʚʽʜʘʻ ʡʦʛʦ ʚʣʘʩ-

ʥʠʢ ʽ ʢʝʨʽʚʥʠʢ . 

ʇʦʞʝʞʥʫ ʙʝʟʧʝʢʫ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʪʘʢʠʤʠ ʦʩ-

ʥʦʚʥʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚʠʨʦʙʥʠʮʪʚʘ: 

- ʪʝʭʥʽʯʥʦʶ ʩʠʩʪʝʤʦʶ ð ʧʝʨʝʜʙʘʯʘʻ ʥʘʜʽʡʥʽʩʪʴ ʦʙʣʘʜʥʘ-

ʥʥʷ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʝʟʧʝʯʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʚʠʟʥʘʯʘʻ ʦʙʩʷʛ 

ʚʠʙʫʭʦ-ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ, ʧʨʦʝʢʪʥʽ ʨʽʰʝʥʥʷ, 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤ ʚʠʷʚʣʝʥʥʷ  ̔ ʛʘʩʽʥʥʷ ʧʦʞʝʞ, ʨʦʟ-

ʤʽʱʝʥʥʷ ʦʙʣʘʜʥʘʥʥʷ ʪʦʱʦ; 

- ʧʝʨʩʦʥʘʣʦʤ, ʡʦʛʦ ʧʽʜʛʦʪʦʚʢʦʶ, ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʨʝʛʣʘʤʝʥ-

ʪʘʤʠ ʡ ʧʨʘʚʠʣʘʤʠ ʨʦʙʦʪʠ; 

- ʩʠʩʪʝʤʦʶ ʫʧʨʘʚʣʽʥʥʷ. 

ʋʧʨʘʚʣʽʥʥʷ ʧʦʞʝʞʥʦʶ ʙʝʟʧʝʢʦʶ ʜʦʩʷʛʘʻʪʴʩʷ ʟʤʽʥʦʶ ʩʪʘʥʫ 

ʧʨʠʤʽʱʝʥʴ, ʦʙʣʘʜʥʘʥʥʷ, ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ð ʥʘʧʨʠʢʣʘʜ, ʾʭ 

ʩʣʽʜ ʧʝʨʝʚʝʩʪʠ ʚ ʤʝʥʰ ʥʝʙʝʟʧʝʯʥʠʡ ʩʪʘʥ. 

ʑʦʙ ʫʪʨʠʤʫʚʘʪʠ ʧʨʠʤʽʱʝʥʥʷ ʪʘ ʙʫʜʽʚʣʽ ʫ ʥʝʦʙʭʽʜʥʦʤʫ ʧʦ-

ʞʝʞʦʙʝʟʧʝʯʥʦʤʫ ʩʪʘʥʽ, ʨʝʢʦʤʝʥʜʦʚʘʥʦ: 

- ʫʩʫʚʘʪʠ ʧʦʨʫʰʝʥʥʷ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ, ʟʘʟʥʘʯʝʥʽ ʫ 

ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʠʧʠʩʘʭ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʋʢʨʘʾʥʠ ʟ ʥʘʜʟʚʠʯʘʡ-

ʥʠʭ ʩʠʪʫʘʮʽʡ; 

https://1op-vip.expertus.ua/#/document/113/23114/
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- ʦʨʛʘʥʽʟʦʚʫʚʘʪʠ ʪʘ ʧʨʦʚʦʜʠʪʠ ʧʦʟʘʧʣʘʥʦʚʽ ʧʨʦʪʠʧʦʞʝʞʥʽ 

ʽʥʩʪʨʫʢʪʘʞʽ ʱʦʜʦ ʜʦʪʨʠʤʘʥʥʷ ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ ʨʝʞʠʤʫ ʚ ʫʤʦ-

ʚʘʭ ʢʘʨʘʥʪʠʥʫ; 

- ʥʝ ʟʘʭʘʨʘʱʫʚʘʪʠ ʰʣʷʭʠ ʝʚʘʢʫʘʮʽʾ ʪʘ ʝʚʘʢʫʘʮʽʡʥʽ ʚʠʭʦʜʠ; 

- ʥʝ ʜʦʧʫʩʢʘʪʠ, ʱʦʙ ʧʨʘʮʽʚʥʠʢʠ ʢʦʨʠʩʪʫʚʘʣʠʩʷ ʝʣʝʢʪʨʦ-

ʧʨʠʣʘʜʘʤʠ, ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷʤ ʟ ʧʦʨʫʰʝʥʥʷʤ ʧʨʘʚʠʣ ʾʭʥʴʦʾ 

ʝʢʩʧʣʫʘʪʘʮʽʾ; 

- ʨʦʟʤʽʱʫʚʘʪʠ ʛʦʨʶʯʽ ʤʘʪʝʨʽʘʣʠ ʥʘ ʚʽʜʩʪʘʥʽ ʥʝ ʤʝʥʰʝ ʥʽʞ 

0,5 ʤ ʚʽʜ ʩʚʽʪʠʣʴʥʠʢʽʚ  ̔1 ʤ ʚʽʜ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ; 

- ʥʝ ʚʽʜʢʣʶʯʘʪʠ (ʥʘʚʽʪʴ ʪʠʤʯʘʩʦʚʦ) ʩʠʩʪʝʤʠ ʧʨʦʪʠʧʦ-

ʞʝʞʥʦʛʦ ʟʘʭʠʩʪʫ ð ʧʦʞʝʞʥʫ ʩʠʛʥʘʣʽʟʘʮʽʶ, ʜʠʤʦʚʠʜʘʣʝʥʥʷ, 

ʦʧʦʚʽʱʝʥʥʷ ʪʦʱʦ; 

- ʚ ʫʩʽʭ ʧʨʠʤʽʱʝʥʥʷʭ, ʷʢʽ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʨʦʙʦʪʠ ʟʘʤʠʢʘ-

ʶʪʴ ʽ ʷʢʽ ʥʝ ʢʦʥʪʨʦʣʶʻ ʯʝʨʛʦʚʠʡ ʧʝʨʩʦʥʘʣ, ʟ ʫʩʽʭ ʝʣʝʢʪʨʦʫʩʪʘʥʦ-

ʚʦʢ  ̔ʝʣʝʢʪʨʦʧʨʠʣʘʜʽʚ, ʘ ʪʘʢʦʞ ʟ ʤʝʨʝʞ ʾʭ ʞʠʚʣʝʥʥʷ ʥʝʦʙʭʽʜʥʦ 

ʚʽʜʢʣʶʯʠʪʠ ʥʘʧʨʫʛʫ. ɺʠʥʷʪʦʢ ð ʯʝʨʛʦʚʝ ʦʩʚʽʪʣʝʥʥʷ, ʧʨʦʪʠʧʦ-

ʞʝʞʥʽ ʪʘ ʦʭʦʨʦʥʥʽ ʫʩʪʘʥʦʚʢʠ, ʘ ʪʘʢʦʞ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʢʠ, ʱʦ ʟʘ 

ʚʠʤʦʛʘʤʠ ʪʝʭʥʦʣʦʛʽʾ ʧʨʘʮʶʶʪʴ ʮʽʣʦʜʦʙʦʚʦ; 

- ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʧʨʠʜʽʣʷʪʠ ʦʛʣʷʜʫ ʧʨʠʤʽʱʝʥʴ ʧʝʨʝʜ ʪʠʤ, 

ʷʢ ʾʭ ʟʘʯʠʥʷʪʠ; 

- ʥʝ ʟʙʝʨʽʛʘʪʠ ʛʦʨʶʯʽ ʤʘʪʝʨʽʘʣʠ ʥʘ ʰʣʷʭʘʭ ʝʚʘʢʫʘʮʽʾ; 

- ʨʦʟʨʦʙʠʪʠ ʘʙʦ ʦʥʦʚʠʪʠ ʥʝʦʙʭʽʜʥʫ ʦʨʛʘʥʽʟʘʮʽʡʥʦ-ʨʦʟʧʦ-

ʨʷʜʯʫ ʜʦʢʫʤʝʥʪʘʮʽʶ ð ʥʘʢʘʟ ʧʨʦ ʧʦʩʠʣʝʥʥʷ ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ ʨʝ-

ʞʠʤʫ ʥʘ ʧʝʨʽʦʜ ʢʘʨʘʥʪʠʥʫ; ʥʘʢʘʟ ʧʨʦ ʧʝʨʝʣʽʢ ʽ ʧʦʨʷʜʦʢ ʦʛʣʷʜʫ 

ʧʨʠʤʽʱʝʥʴ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ ʨʦʙʦʯʦʛʦ ʜʥʷ; ʽʥʩʪʨʫʢʮʽʶ ʧʨʦ ʟʘ-

ʭʦʜʠ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʫ ʧʨʠʤʽʱʝʥʥʷʭ, ʜʝ ʨʦʟʤʽʱʝʥʽ ʚʽʜʜʘʣʝʥʽ 

ʨʦʙʦʯʽ ʤʽʩʮʷ. 

ɸʙʠ ʟʘʙʝʟʧʝʯʠʪʠ ʚʟʘʻʤʦʜʽʶ ʟ ʦʧʝʨʘʪʠʚʥʦ-ʨʷʪʫʚʘʣʴʥʦʶ ʪʘ 

ʽʥʰʠʤʠ ʩʣʫʞʙʘʤʠ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ, ʦʨʛʘʥ ʫʧʨʘʚʣʽʥʥʷ ʮʠʚʽʣʴ-

ʥʦʛʦ ʟʘʭʠʩʪʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʦʙʦʚôʷʟʘʥʠʡ: 

- ʚʠʟʥʘʯʠʪʠ ʚʟʘʻʤʦʜʽʶʯʽ ʦʨʛʘʥʠ ʫʧʨʘʚʣʽʥʥʷ ʽ ʩʠʣʠ; 

- ʦʨʛʘʥʽʟʫʚʘʪʠ ʥʘʜʽʡʥʠʡ ʟʚôʷʟʦʢ ʚʟʘʻʤʦʜʽʾ ʪʘ ʦʙʤʽʥ ʦʧʝʨʘ-

ʪʠʚʥʠʤʠ ʛʨʫʧʘʤʠ; 
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- ʟʘʙʝʟʧʝʯʠʪʠ ʚʟʘʻʤʥʠʡ ʦʙʤʽʥ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʦʙʩʪʘ-

ʥʦʚʢʫ, ʱʦ ʩʢʣʘʣʘʩʷ, ʽ ʧʦʜʘʣʴʰʽ ʜʽʾ; 

- ʚʠʟʥʘʯʠʪʠ ʧʦʨʷʜʦʢ ʚʩʝʙʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʧʽʣʴʥʠʭ ʟʘ-

ʭʦʜʽʚ  ̔ ʚʟʘʻʤʥʦʛʦ ʥʘʜʘʥʥʷ ʜʦʧʦʤʦʛʠ ʪʨʘʥʩʧʦʨʪʥʠʤʠ, ʽʥʞʝʥʝʨ-

ʥʠʤʠ, ʤʘʪʝʨʽʘʣʴʥʠʤʠ, ʪʝʭʥʽʯʥʠʤʠ ʡ ʽʥʰʠʤʠ ʟʘʩʦʙʘʤʠ; 

- ʨʦʟʨʦʙʠʪʠ ʧʣʘʥ ʚʟʘʻʤʦʜʽʾ; 

- ʟʘʙʝʟʧʝʯʠʪʠ ʦʧʝʨʘʪʠʚʥʝ ʟʘʣʫʯʝʥʥʷ ʩʠʣ ʽ ʟʘʩʦʙʽʚ ʤʽʞ ʦʨʛʘ-

ʥʘʤʠ ʫʧʨʘʚʣʽʥʥʷ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʪʘ ʚʽʜʧʦʚʽʜʥʠʤʠ ʪʝʨʠ-

ʪʦʨʽʘʣʴʥʠʤʠ ʦʨʛʘʥʘʤʠ ʡ ʩʣʫʞʙʘʤʠ, ʚʩʪʘʥʦʚʠʪʠ ʧʦʨʷ-

ʜʦʢ ʦʧʦʚʽʱʝʥʥʷ  ̔ʚʟʘʻʤʦʜʽʾ; 

- ʜʦʚʝʩʪʠ ʜʦ ʧʽʜʣʝʛʣʠʭ ʪʘ ʚʟʘʻʤʦʜʽʶʯʠʭ ʦʨʛʘʥʽʚ ʫʧʨʘʚʣʽʥʥʷ 

ʽ ʩʠʣ ʚʠʤʦʛʠ ʱʦʜʦ ʧʦʨʷʜʢʫ ʦʧʦʚʽʱʝʥʥʷ, ʫʧʨʘʚʣʽʥʥʷ, ʟʚôʷʟʢʫ ʡ ʦʙ-

ʤʽʥʫ ʽʥʬʦʨʤʘʮʽʻʶ; 

- ʫʩʪʘʥʦʚʠʪʠ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʢʝʨʽʚʥʠʢʽʚ ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʭ 

ʩʪʨʫʢʪʫʨʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʟʘ ʦʨʛʘʥʽʟʘʮʽʶ ʚʟʘʻʤʦʜʽʾ ʧʽʜ 

ʯʘʩ ʨʦʟʚôʷʟʘʥʥʷ ʥʠʤʠ ʢʦʥʢʨʝʪʥʠʭ ʟʘʚʜʘʥʴ; 

- ʚʞʠʪʠ ʫʩʽʭ ʤʦʞʣʠʚʠʭ ʟʘʭʦʜʽʚ, ʱʦʙ ʧʽʜʪʨʠʤʫʚʘʪʠ ʙʝʟʧʝ-

ʨʝʨʚʥʫ ʚʟʘʻʤʦʜʽʶ ʟ ʧʽʜʧʦʨʷʜʢʦʚʘʥʠʤʠ ʪʘ ʚʟʘʻʤʦʜʽʶʯʠʤʠ ʦʨʛʘ-

ʥʘʤʠ ʫʧʨʘʚʣʽʥʥʷ ̔  ʩʠʣʘʤʠ, ʥʝʛʘʡʥʦ ʚʽʜʥʦʚʣʶʚʘʪʠ ʚʟʘʻʤʦʜʽʶ ʫ ʨʘʟʽ 

ʾʾ ʚʪʨʘʪʠ. 

ɼʦ ʩʠʣ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʥʘʣʝʞʘʪʴ: 

- ʦʧʝʨʘʪʠʚʥʦ-ʨʷʪʫʚʘʣʴʥʘ ʩʣʫʞʙʘ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ 

- ʘʚʘʨʽʡʥʦ-ʨʷʪʫʚʘʣʴʥʽ ʩʣʫʞʙʠ 

- ʬʦʨʤʫʚʘʥʥʷ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ 

- ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʩʣʫʞʙʠ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ 

- ʧʦʞʝʞʥʦ-ʨʷʪʫʚʘʣʴʥʽ ʧʽʜʨʦʟʜʽʣʠ 

- ʜʦʙʨʦʚʽʣʴʥʽ ʬʦʨʤʫʚʘʥʥʷ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ 

ʅʘ ʢʦʞʥʦʤʫ ʧʽʜʧʨʠʻʤʩʪʚʽ ʤʘʶʪʴ ʙʫʪʠ ʚʽʜʦʤʦʩʪʽ ʧʨʦ ʥʘ-

ʷʚʥʽʩʪʴ ʦʩʥʦʚʥʠʭ ʩʠʣ ̔  ʟʘʩʦʙʽʚ ʜʣʷ ʨʝʘʛʫʚʘʥʥʷ ʥʘ ʤʦʞʣʠʚʽ ʥʘʜʟʚʠ-

ʯʘʡʥʽ ʩʠʪʫʘʮʽʾ ʚ ʨʘʡʦʥʽ ʨʦʟʤʽʱʝʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ɸʙʠ ʚʟʘʻʤʦʜʽʷ ʦʨʛʘʥʽʚ ʫʧʨʘʚʣʽʥʥʷ, ʘʚʘʨʽʡʥʦ-ʨʷʪʫʚʘʣʴʥʠʭ 

ʩʣʫʞʙ, ʘʜʤʽʥʽʩʪʨʘʮʽʾ, ʩʠʣ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʙʫʣʘ ʩʚʦʻʯʘʩʥʦʶ ʽ 

ʯʽʪʢʦʶ, ʥʝʦʙʭʽʜʥʦ ʚʞʠʚʘʪʠ ʩʧʽʣʴʥʠʭ ʟʘʭʦʜʽʚ ʟʘ ʧʣʘʥʘʤʠ, ʷʢʽ ʨʦ-

ʟʨʦʙʣʷʶʪʴ ʥʘ ʤʽʩʮʝʚʦʤʫ ʨʽʚʥʽ, ʧʨʦʚʦʜʠʪʠ ʩʧʽʣʴʥʽ ʪʨʝʥʫʚʘʥʥʷ  ̔ʟʘ-

ʥʷʪʪʷ ʪʦʱʦ. 

https://1op-vip.expertus.ua/#/document/113/23104/
https://1op-vip.expertus.ua/#/document/113/23151/
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ʖ.ɸ. ɸʙʨʘʤʦʚ, ʜʦʢʪ. ʪʝʭʥ. ʥʘʫʢ, ʧʨʦʬ., ʗ.ʖ. ʂʘʣʴʯʝʥʢʦ 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʋʢʨʘʾʥʠ 

 

ʐʚʠʜʢʽʩʪʴ ʧʨʠʙʫʪʪʷ ʧʦʞʝʞʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʥʘ ʧʦʞʝʞʫ 

ʟʥʘʯʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʜʘʯʽ ʩʠʛʥʘʣʫ ʧʨʦ ʧʦʞʝʞʫ. ʋ 

ʚʠʧʘʜʢʘʭ, ʢʦʣʠ ʥʘ ʦʙôʻʢʪʽ ʚʩʪʘʥʦʚʣʝʥʘ ʩʠʩʪʝʤʘ ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ 

ʟʘʭʠʩʪʫ, ʧʦʞʝʞʥʽ ʧʽʜʨʦʟʜʽʣʠ ʦʪʨʠʤʫʶʪʴ ʩʠʛʥʘʣ ʫ ʘʚʪʦʤʘʪʠʯʥʦʤʫ 

ʨʝʞʠʤʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʥʠʟʠʪʠ ʟʙʠʪʢʠ ʚʽʜ ʧʦʞʝʞʽ ʪʘ ʚʨʷʪʫʚʘʪʠ 

ʞʠʪʪʷ ʣʶʜʝʡ. ɽʣʝʤʝʥʪʦʤ ʩʠʩʪʝʤʠ ʧʨʦʪʠʧʦʞʝʞʥʦʛʦ ʟʘʭʠʩʪʫ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʟʘ ʚʠʷʚʣʝʥʥʷ ʧʦʞʝʞʽ, ʻ ʪʝʧʣʦʚʠʡ ʧʦʞʝʞʥʠʡ 

ʩʧʦʚʽʱʫʚʘʯ. ɺʥʘʩʣʽʜʦʢ ʪʦʛʦ, ʱʦ ʥʦʨʤʘʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ 

ʋʢʨʘʾʥʠ ʥʝ ʚʠʟʥʘʯʥʽ ʚʠʤʦʛʠ, ʱʦʜʦ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʧʦʚʽʱʫʚʘʯʽʚ, 

ʚʦʥʠ ʥʝ ʧʨʘʚʠʣʴʥʦ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʪʘ ʦʙʩʣʫʛʦʚʫʶʪʴʩʷ, ʱʦ ʧʨʠʟ-

ʚʦʜʠʪʴ ʜʦ ʭʠʙʥʠʭ ʩʧʨʘʮʴʦʚʫʚʘʥʴ ʘʙʦ ʚʟʘʛʘʣʽ ʜʦ ʚʠʭʦʜʫ ʾʭ ʟ ʣʘʜʫ.  

ɺʠʧʨʦʙʫʚʘʥʥʷ ʪʝʧʣʦʚʠʭ ʧʦʞʝʞʥʠʭ ʩʧʦʚʽʱʫʚʘʯʽʚ ʻ ʦʜʥʠʤ ʽʟ 

ʚʘʞʣʠʚʽʰʠʭ ʝʪʘʧʽʚ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʧʨʦʚʦʜʷʪʴʩʷ 

ʧʽʩʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʩʧʦʚʽʱʫʚʘʯʽʚ ʪʘ ʥʘ ʝʪʘʧʽ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɺʠʧʨʦʙʫʚʘʥʥʷ ʪʝʧʣʦʚʠʭ ʧʦʞʝʞʥʠʭ ʩʧʦʚʽʱʫʚʘʯʽʚ ʧʦʜʽʣʷ-

ʶʪʴʩʷ ʥʘ ʩʪʘʮʽʦʥʘʨʥʽ ʪʘ ʦʙôʻʢʪʦʚʽ. ʗʢ ʧʨʘʚʠʣʦ, ʩʪʘʮʽʦʥʘʨʥʽ ʚʠʧʨʦ-

ʙʫʚʘʥʥʷ ʪʝʧʣʦʚʠʭ ʧʦʞʝʞʥʠʭ ʩʧʦʚʽʱʫʚʘʯʽʚ ʧʨʦʚʦʜʷʪʴʩʷ ʧʝʨʝʜ 

ʚʚʝʜʝʥʥʷʤ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ, ʘ ʦʙôʻʢʪʦʚʽ ʥʘ ʝʪʘʧʽ ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫ-

ʘʪʘʮʽʶ ʪʘ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ.  

ʉʪʘʮʽʦʥʘʨʥʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʟʛʽʜʥʦ [1,2] ʧʨʦʚʦʜʷʪʴʩʷ ʫ ʪʝʧʣʦ-

ʚʦʤʫ ʢʘʥʘʣʽ ʪʘ ʫ ʩʧʝʮʽʘʣʴʥʠʭ ʧʨʠʤʽʱʝʥʥʷʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʩʪʦʚʠʭ 

ʦʩʝʨʝʜʢʽʚ ʧʦʞʝʞ. ʊʝʧʣʦʚʠʡ ʢʘʥʘʣ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʝʨʦʜʠʥʘʤʽʯʥʦʾ 
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ʪʨʫʙʠ ʟʘʤʢʥʫʪʦʛʦ ʪʠʧʫ, ʤʘʻ ʛʦʨʠʟʦʥʪʘʣʴʥʫ ʨʦʙʦʯʫ ʩʝʢʮʽʶ, ʧʦʧʝʨʝʯ-

ʥʠʡ ʧʝʨʝʨʽʟ ʷʢʦʾ ʻ ʧʨʷʤʦʢʫʪʥʠʤ. ʇʨʠ ʮʴʦʤʫ, ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʜʙʘʯʠʪʠ 

ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʚ ʪʨʫʙʽ ʧʦʪʦʢʫ ʛʘʨʷʯʦʛʦ ʧʦʚʽʪʨʷ, ʪʝʤʧʝʨʘʪʫʨʘ 

ʷʢʦʛʦ ʤʦʞʝ ʧʽʜʚʠʱʫʚʘʪʠʩʷ ʟʽ ʰʚʠʜʢʽʩʪʶ ʚʽʜ 0,2 Áʉ/ʭʚ ʜʦ 30,0 Áʉ/ʭʚ 

ʽʟ ʟʙʝʨʝʞʝʥʥʷʤ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ, ʝʢʚʽʚʘʣʝʥʪʥʦʛʦ ʰʚʠʜʢʦʩʪʽ ʧʦʪʦʢʫ 

ʧʦʚʽʪʨʷ (0,80 Ñ 0,04) ʤ/ʩ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʽ 25 Áʉ. ʅʝʜʦʣʽʢʘʤʠ ʪʝʧʣʦ-

ʚʦʛʦ ʢʘʥʘʣʫ ʻ ʥʝʩʠʤʝʪʨʠʯʥʠʡ ʨʦʟʧʦʜʽʣ ʧʦʚʽʪʨʷʥʦʛʦ ʧʦʪʦʢʫ ʽ ʪʝʤʧʝ-

ʨʘʪʫʨʠ ʧʦ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʨʽʟʽ ʟʘʤʢʥʫʪʦʛʦ ʢʦʨʧʫʩʫ, ʱʦ ʤʘʻ, ʷʢ ʧʨʘ-

ʚʠʣʦ, ʬʦʨʤʫ ʢʽʣʴʮʷ, ʯʝʨʝʟ ʨʽʟʥʠʮʶ ʢʫʪʦʚʠʭ ʰʚʠʜʢʦʩʪʝʡ ʧʦʚʽʪʨʷʥʦʛʦ 

ʧʦʪʦʢʫ ʽ ʥʝʨʽʚʥʦʤʽʨʥʦʾ ʪʝʧʣʦʚʽʜʜʘʯʽ ʩʪʽʥʢʠ ʢʦʨʧʫʩʫ. ʂʨʽʤ ʪʦʛʦ, ʢʦʥ-

ʪʘʢʪ ʩʪʚʦʨʶʚʘʥʦʛʦ ʧʦʚʽʪʨʷʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʫ ʟʽ ʩʪʽʥʢʦʶ ʢʦʨ-

ʧʫʩʫ, ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʧʨʷʤʦʤʫ ʢʦʥʪʘʢʪʽ ʟ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠ-

ʱʝʤ, ʟʫʤʦʚʣʶʻ ʚʠʩʦʢʫ ʨʽʟʥʠʮʶ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʪʦʢʫ ʚʽʜ ʩʪʽʥʢʠ ʢʦʨ-

ʧʫʩʫ ʜʦ ʡʦʛʦ ʩʝʨʝʜʠʥʠ ʚ ʟʦʥʽ ʚʠʤʽʨʶʚʘʥʴ [3]. 

ɯʥʰʠʤ ʚʠʜʦʤ ʩʪʘʮʽʦʥʘʨʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʻ ʚʦʛʥʝʚʽ ʚʠʧʨʦʙʫ-

ʚʘʥʥʷ, ʷʢʽ ʧʨʦʚʦʜʷʪʴʩʷ ʟʛʽʜʥʦ ʟ [4]. ɺʠʧʨʦʙʫʚʘʥʥʷ ʪʝʧʣʦʚʠʭ ʧʦ-

ʞʝʞʥʠʭ ʩʧʦʚʽʱʫʚʘʯʽʚ ʤʦʞʣʠʚʦ ʣʠʰʝ ʪʨʴʦʤʘ ʚʠʜʘʤʠ ʪʝʩʪʦʚʠʭ ʧʦʞʝʞ 

(TF-1, TF-5, TF-6). ɺʠʧʨʦʙʫʚʘʥʥʷʤ ʧʽʜʜʘʶʪʴʩʷ ʥʝ ʤʝʥʰʝ ʯʦʪʠʨʴʦʭ 

ʩʧʦʚʽʱʫʚʘʯʽʚ ʢʦʞʥʦʛʦ ʪʠʧʫ. ɺʠʧʨʦʙʫʚʘʥʥʷ ʪʝʧʣʦʚʠʭ ʧʦʞʝʞʥʠʭ 

ʩʧʦʚʽʱʫʚʘʯʽʚ ʧʨʦʚʦʜʷʪʴ ʚ ʧʨʠʤʽʱʝʥʥʽ ʟ ʜʦʚʞʠʥʦʶ (10 Ñ 1) ʤ, ʰʠʨʠ-

ʥʦʶ (7 Ñ 1) ʤ ʪʘ ʚʠʩʦʪʦʶ (4,0 Ñ 0,2) ʤ. ʉʪʝʣʷ ʧʨʠʤʽʱʝʥʥʷ ʧʦʚʠʥʥʘ 

ʙʫʪʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦʶ, ʙʝʟ ʚʠʩʪʫʧʽʚ. ʉʪʽʥʠ, ʧʽʜʣʦʛʘ ʽ ʩʪʝʣʽ ʤʘʶʪʴ ʙʫʪʠ 

ʦʟʜʦʙʣʝʥʽ ʥʝʛʦʨʶʯʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ. ʅʝʜʦʣʽʢʘʤʠ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʧʝ-

ʨʝʚʽʨʢʠ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʪʝʧʣʦʚʠʭ ʧʦʞʝʞʥʠʭ ʩʧʦʚʽʱʫʚʘʯʽʚ ʚʦʛʥʝʚʠʤʠ 

ʚʠʧʨʦʙʫʚʘʥʥʷʤʠ ʻ ʥʝʤʦʞʣʠʚʽʩʪʴ ʟʜʽʡʩʥʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʫ ʤʽʩʮʽ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʩʧʦʚʽʱʫʚʘʯʘ, ʟʥʘʯʥʠʡ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʥʷ ʪʘ 

ʪʝ, ʱʦ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʪʝʧʣʦʚʦʛʦ ʚʧʣʠʚʫ ʥʝ ʥʦʨʤʫʶʪʴʩʷ ʽ ʤʦ-

ʞʫʪʴ ʚʘʨʽʶʚʘʪʠʩʷ ʫ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ. 

ʆʙôʻʢʪʦʚʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʪʝʧʣʦʚʠʭ ʧʦʞʝʞʥʠʭ ʩʧʦʚʽʱʫʚʘʯʽʚ 

ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʪʨʠ ʢʣʘʩʠ. ɺʠʧʨʦʙʫʚʘʥʥʷ ʧʝʨʰʦʛʦ ʢʣʘʩʫ ʟʚʦʜʷʪʴʩʷ 

ʜʦ ʪʦʛʦ, ʱʦ ʚ ʢʦʥʩʪʨʫʢʮʽʶ ʩʧʦʚʽʱʫʚʘʯʘ ʚʚʦʜʠʪʴʩʷ ʜʦʜʘʪʢʦʚʠʡ, ʥʘʡ-

ʯʘʩʪʽʰʝ, ʤʝʭʘʥʽʯʥʠʡ ʝʣʝʤʝʥʪ, ʱʦ ʜʦʟʚʦʣʷʻ ʽʤʽʪʫʚʘʪʠ ʚʧʣʠʚ 

ʟʦʚʥʽʰʥʴʦʛʦ ʩʠʛʥʘʣʫ ʥʘ ʯʫʪʣʠʚʠʡ ʝʣʝʤʝʥʪ ʩʧʦʚʽʱʫʚʘʯʘ. ʇʨʠ ʜʨʫ-
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ʛʦʤʫ ʢʣʘʩʽ ʚʠʧʨʦʙʫʚʘʥʴ ʧʨʠʡʤʘʣʴʥʘ ʩʪʘʥʮʽʷ ʚ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʨʝ-

ʞʠʤʽ (ʘʙʦ ʟʘ ʟʘʧʠʪʦʤ ʦʧʝʨʘʪʦʨʘ) ʬʦʨʤʫʻ ʝʣʝʢʪʨʠʯʥʠʡ ʩʠʛʥʘʣ, ʱʦ 

ʚʠʢʣʠʢʘʻ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ ʦʜʥʦʛʦ ʘʙʦ ʛʨʫʧʠ ʩʧʦʚʽʱʫʚʘʯʽʚ. ɺʠʧʨʦ-

ʙʫʚʘʥʥʷ ʪʨʝʪʴʦʛʦ ʢʣʘʩʫ ʚʠʢʦʥʫʶʪʴʩʷ ʥʝʚʝʣʠʢʠʤʠ ʢʘʤʝʨʘʤʠ ʜʣʷ 

ʩʪʚʦʨʝʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʚʧʣʠʚʫ ʥʘ ʯʫʪʣʠʚʠʡ ʝʣʝʤʝʥʪ ʩʧʦʚʽʱʫʚʘʯʘ ʚ 

ʤʽʩʮʽ ʡʦʛʦ ʚʩʪʘʥʦʚʣʝʥʥʷ, ʨʝʯʦʚʠʥʘʤʠ ʽ ʤʘʪʝʨʽʘʣʘʤʠ, ʱʦ ʟʘʩʪʦʩʦʚʫ-

ʶʪʴʩʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʟʦʚʥʽʰʥʴʦʛʦ ʚʧʣʠʚʫ ʥʘ ʯʫʪʣʠʚʠʡ ʝʣʝʤʝʥʪ 

ʩʧʦʚʽʱʫʚʘʯʘ. ʇʝʨʰʽ ʜʚʘ ʢʣʘʩʠ ʚʠʧʨʦʙʫʚʘʥʴ ʟʜʽʡʩʥʶʶʪʴʩʷ ʙʝʟ 

ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʧʦʚʽʱʫʚʘʯʘ. ʅʘ ʧʨʘʢʪʠʮʽ, ʯʘʩʪʽʰʝ ʚʩʴ-

ʦʛʦ, ʚʠʧʨʦʙʫʚʘʥʥʷ ʪʝʧʣʦʚʠʭ ʧʦʞʝʞʥʠʭ ʩʧʦʚʽʱʫʚʘʯʽʚ ʚʠʢʦʥʫʶʪʴʩʷ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʨʝʪʴʦʛʦ ʢʣʘʩʫ. 

ʅʦʨʤʘʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʱʦ ʜʽʶʪʴ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, 

ʥʝ ʚʩʪʘʥʦʚʣʝʥʘ ʤʝʪʦʜʠʢʘ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʙôʻʢʪʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ. 

ʋ ʪʝʭʥʽʯʥʽʡ ʜʦʢʫʤʝʥʪʘʮʽʾ ʜʝʷʢʠʭ ʊʇʉ ʚʠʨʦʙʥʠʢʠ ʚʢʘʟʫʶʪʴ, ʱʦ 

ʦʙôʻʢʪʦʚʽ ʚʠʧʨʦʙʫʚʘʥʥʷ ʪʝʧʣʦʚʠʭ ʧʦʞʝʞʥʠʭ ʩʧʦʚʽʱʫʚʘʯʽʚ ʥʝʦʙ-

ʭʽʜʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʬʝʥʦʤ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ ʚʠʤʦʛʘʤ ʪʝʭ-

ʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʩʧʦʚʽʱʫʚʘʯʽʚ. ɯʩʥʫʶʯʽ ʩʧʦʩʦʙʠ ʦʙôʻʢʪʦʚʠʭ 

ʚʠʧʨʦʙʫʚʘʥʴ ʪʘ ʦʙʣʘʜʥʘʥʥʷ ʜʣʷ ʾʭ ʟʜʽʡʩʥʝʥʥʷ ʧʨʠʚʝʜʝʥʽ ʚ [5]. 

ɹʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʧʨʠʣʘʜʠ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʥʝʚʝʣʠʢʽ ʢʘ-

ʤʝʨʠ ʟ ʧʦʪʫʞʥʠʤ ʥʘʧʨʘʚʣʝʥʠʤ ʜʞʝʨʝʣʦʤ ʪʝʧʣʘ, ʱʦ ʟʙʽʣʴʰʫʻ ʪʝʤ-

ʧʝʨʘʪʫʨʫ ʧʦʚʽʪʨʷ ʥʘʚʢʦʣʦ ʩʧʦʚʽʱʫʚʘʯʘ. ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʚʠʧʨʦʙʫ-

ʚʘʥʥʷ ʧʨʠʩʪʨʽʡ ʧʽʜʥʦʩʷʪʴ ʜʦ ʩʧʦʚʽʱʫʚʘʯʘ ʥʘ ʤʽʥʽʤʘʣʴʥʫ ʚʽʜʩʪʘʥʴ 

ʘʙʦ ʪʘʢ, ʱʦʙ ʚʽʥ ʧʦʚʥʽʩʪʶ ʦʪʦʯʫʚʘʚ ʩʧʦʚʽʱʫʚʘʯ.  ɼʦ ʪʘʢʠʭ ʧʨʠ-

ʩʪʨʦʾʚ ʚʽʜʥʦʩʷʪʴʩʷ çʊʝʧʣʦʪʝʩʪ-ʄè, ʷʢʠʡ ʻ ʦʜʥʠʤ ʽʟ ʥʘʡʙʽʣʴʰ ʧʦ-

ʰʠʨʝʥʠʭ ʚ ʋʢʨʘʾʥʽ. ʇʨʠʩʪʨʽʡ ʤʦʞʝ ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʴ ʜʣʷ ʚʠʧʨʦʙʫ-
ʚʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʠʭ, ʤʘʢʩʠʤʘʣʴʥʦ-ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʪʘ ʜʠʬʝʨʝʥʮʽʡ-

ʥʠʭ ʧʦʞʝʞʥʠʭ ʩʧʦʚʽʱʫʚʘʯʽʚ. ɺʽʥ ʤʘʻ ʮʠʣʽʥʜʨʠʯʥʠʡ ʢʦʨʧʫʩ, ʚ 

ʷʢʦʤʫ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘʛʨʽʚʘʯ, ʝʣʝʢʪʨʦʥʥʘ ʧʣʘʪʘ ʢʝʨʫʚʘʥʥʷ ʟ ʪʝʨʤʦ-

ʯʫʪʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ ʪʘ ʚʝʥʪʠʣʷʪʦʨ. ʅʘ ʚʝʨʭʥʶ ʯʘʩʪʠʥʫ ʢʦʨʧʫʩʘ 

ʫʩʪʘʥʦʚʣʝʥʦ ʢʦʚʧʘʢ, ʱʦ ʫʪʚʦʨʶʻ ʨʦʙʦʯʫ ʦʙʣʘʩʪʴ ʧʨʠʩʪʨʦʶ. ʏʘʩ 
ʧʨʦʚʝʜʝʥʥʷ ʦʙôʻʢʪʦʚʦʛʦ ʚʠʧʨʦʙʫʚʘʥʥʷ ʦʜʥʦʛʦ ʧʦʞʝʞʥʦʛʦ 

ʩʧʦʚʽʱʫʚʘʯʘ ʧʨʠʣʘʜʦʤ çʊʝʧʣʦʪʝʩʪ-ʄè ʤʦʞʝ ʩʢʣʘʩʪʠ ʜʦ 220 ʩ, ʱʦ 

ʻ ʟʥʘʯʥʠʤ ʯʘʩʦʤ, ʚʨʘʭʦʚʫʶʯʠ ʪʝ, ʱʦ ʥʘ ʚʝʣʠʢʠʭ ʦʙôʻʢʪʘʭ ʚʩʪʘʥʦʚ-

ʣʝʥʽ ʩʦʪʥʽ ʩʧʦʚʽʱʫʚʘʯʽʚ. ʇʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʝ-

ʨʝʜʥʽʡ ʯʘʩ ʨʦʙʦʪʠ ʙʘʪʘʨʝʾ ʧʨʠʣʘʜʫ ʩʪʘʥʦʚʠʪʴ ʚʩʴʦʛʦ 3,5 ʛʦʜʠʥʠ. 
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ʅʝʜʦʣʽʢʘʤʠ ʦʙôʻʢʪʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʪʝʧʣʦʚʠʭ ʧʦʞʝʞʥʠʭ 

ʩʧʦʚʽʱʫʚʘʯʽʚ ʻ:  

- ʥʦʨʤʘʪʠʚʥʠʤʠ ʜʦʢʫʤʝʥʪʘʤʠ ʋʢʨʘʾʥʠ ʥʝ ʚʠʟʥʘʯʝʥʦ 

ʤʝʪʦʜʠʢʫ ʧʨʦʚʝʜʝʥʥʷ ʦʙôʻʢʪʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ, ʚʥʘʩʣʽʜʦʢ 

ʯʦʛʦ, ʚʽʜʩʫʪʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʷʢʝ ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʨʠʩʪʫʚʫʚʘʪʠ ʜʣʷ ʾʭ ʧʨʦʚʝʜʝʥʥʷ,  

- ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʦʙôʻʢʪʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʧʝʨʝʚʽʨʷʻʪʴʩʷ 
ʣʠʰʝ ʟʜʘʪʥʽʩʪʴ ʩʧʦʚʽʱʫʚʘʯʽʚ ʩʧʨʘʮʴʦʚʫʚʘʪʠ ʧʨʠ 

ʧʽʜʚʠʱʝʥʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘ 

ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʝʪʨʠʩʪʠʢʠ ʥʝ ʚʠʥʘʯʘʶʪʴʩʷ; 

- ʧʨʦʚʝʜʝʥʥʷ ʚʠʧʨʦʙʫʚʘʥʴ ʟʘʡʤʘʻ ʙʘʛʘʪʦ ʯʘʩʫ, ʘ ʧʽʜ ʯʘʩ ʾʭ 
ʧʨʦʚʝʜʝʥʥʷ ʤʦʞʣʠʚʝ ʚʠʥʝʢʥʝʥʥʷ ʧʦʭʠʙʢʠ ʩʫʙô̒ ʢʪʠʚʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ ʩʧʨʠʯʠʥʝʥʦʾ ʜʽʷʤʠ ʦʧʝʨʘʪʦʨʘ. 

ɯʟ ʘʥʘʣʽʟʫ ʽʩʥʫʶʯʠʭ ʚʠʧʨʦʙʫʚʘʥʴ ʪʝʧʣʦʚʠʭ ʧʦʞʝʞʥʠʭ ʩʧʦʚʽ-

ʱʫʚʘʯʽʚ, ʚʠʪʽʢʘʻ, ʱʦ ʥʘʡʙʽʣʴʰʝ ʦʧʨʘʮʴʦʚʘʥʽ ʤʝʪʦʜʠ, ʱʦ ʦʩʥʦʚʘʥʽ 

ʥʘ ʚʠʟʥʘʯʝʥʥʽ ʾʭ ʯʘʩʫ ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ. ʋ ʜʽʶʯʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦ-

ʢʫʤʝʥʪʘʭ ʧʨʠʚʝʜʝʥʽ ʤʝʪʦʜʠ ʚʠʧʨʦʙʫʚʘʥʴ ʪʝʧʣʦʚʠʭ ʧʦʞʝʞʥʠʭ 

ʩʧʦʚʽʱʫʚʘʯʽʚ, ʱʦ ʟʚʦʜʷʪʴʩʷ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʾʭ ʯʘʩʫ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ 

ʩʧʨʘʮʴʦʚʫʚʘʥʥʷ, ʧʨʠ ʮʴʦʤʫ ʽʥʰʽ ʜʠʥʘʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʩʧʦʚʽʱʫʚʘʯʘ ʥʝ ʚʠʟʥʘʯʘʶʪʴʩʷ. 
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ʅɽɹɽɿʇɽʂɸ ʆɹʃɸɼʅɸʅʅʗ ʊɽʇʃʆɺʀʍ  

ɽʃɽʂʊʈʆʉʊɸʅʎɯʁ 
 

ʆ.ʌ. ɹʘʙʘʜʞʘʥʦʚʘ, ʢʘʥʜ. ʪʝʭʥ. ʥʘʫʢ, ʜʦʮʝʥʪ, ɸ.ɺ. ʇʫʟʘʥʦʚʘ, 

ʤʘʛʽʩʪʨ 

 ʃʴʚʽʚʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʙʝʟʧʝʢʠ ʞʠʪʪʻʜʽʷʣʴʥʦʩʪʽ 
 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʚʝʣʠʢʠʭ ʘʚʘʨʽʡ 

ʽ ʧʦʞʝʞ ʥʘ ʦʙ'ʻʢʪʘʭ ʝʣʝʢʪʨʦʝʥʝʨʛʝʪʠʢʠ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʟʥʘ-

ʯʥʠʤ ʤʘʪʝʨʽʘʣʴʥʠʤ ʟʙʠʪʢʦʤ, ʟʘʛʠʙʝʣʣʶ ʽ ʪʨʘʚʤʘʤʠ ʣʶʜʝʡ. ɿʛʽʜʥʦ 

ʟʽ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʙʽʣʴʰʽʩʪʴ ʧʦʞʝʞ ʚʽʜʙʫʚʘʶʪʴʩʷ ʥʘ ʪʝʧ-

ʣʦʝʣʝʢʪʨʦʩʪʘʥʮʽʷʭ (ʊɽʉ). ʅʘʧʨʠʢʣʘʜ, ʚ ʙʝʨʝʟʥʽ 2013 ʨʦʢʫ ʥʘ ɺʫʛ-

ʣʝʛʽʨʩʴʢʽʡ ʊɽʉ ʫ ʤʽʩʪʽ ʉʚʽʪʣʦʜʘʨʩʴʢʫ ɼʦʥʝʮʴʢʦʾ ʦʙʣʘʩʪʽ ʩʪʘʣʘʩʷ 

ʧʦʞʝʞʘ. ɺʦʛʥʝʤ ʧʦʚʥʽʩʪʶ ʟʥʠʱʝʥʦ ʯʦʪʠʨʠ ʝʥʝʨʛʦʙʣʦʢʠ ʩʪʘʥʮʽʾ, 

ʟʨʫʡʥʦʚʘʥʽ ʪʫʨʙʽʥʠ, ʦʙʚʘʣʠʣʘʩʴ ʧʦʢʨʽʚʣʷ, ʟʘʛʠʥʫʚ 1 ʨʦʙʽʪʥʠʢ ʽ 13 

ʨʦʙʽʪʥʠʢʽʚ ʦʜʝʨʞʘʣʠ ʪʨʘʚʤʠ ʨʽʟʥʦʛʦ ʩʪʫʧʝʥʶ ʪʷʞʢʦʩʪʽ. ʈʦʙʦʪʘ 

ʩʪʘʥʮʽʾ ʙʫʣʘ ʧʨʠʧʠʥʝʥʘ [1]. 

ʆʩʥʦʚʥʫ ʯʘʩʪʠʥʫ ʝʣʝʢʪʨʠʯʥʦʾ ʝʥʝʨʛʽʾ (ʜʦ 80 %) ʚʠʨʦʙʣʷʶʪʴ 

ʥʘ ʪʝʧʣʦʚʠʭ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷʭ, ʜʝ ʦʜʝʨʞʫʻʪʴʩʷ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʧʘʨʘ, ʷʢʘ ʩʧʨʠʷʻ ʦʙʝʨʪʘʥʥʶ ʪʫʨʙʽʥʠ (ʟʘ ʚʠʥʷʪʢʦʤ ʥʝʚʝʣʠʢʦʛʦ ʾʾ 

ʚʽʜʙʦʨʫ ʜʣʷ ʧʽʜʽʛʨʽʚʫ ʚʦʜʠ). ʊʝʧʣʦʚʘ ʝʣʝʢʪʨʦʩʪʘʥʮʽʷ ʚʠʨʦʙʣʷʻ 

ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʽʶ ʟʘ ʨʘʭʫʥʦʢ ʧʝʨʝʪʚʦʨʝʥʥʷ ʭʽʤʽʯʥʦʾ ʝʥʝʨʛʽʾ ʧʘ-

ʣʠʚʘ (ʚʫʛʽʣʣʷ, ʛʘʟʫ, ʤʘʟʫʪʫ ʪʦʱʦ) ʥʘ ʤʝʭʘʥʽʯʥʫ ʝʥʝʨʛʽʶ ʦʙʝʨʪʘʥʥʷ 

ʚʘʣʘ ʝʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʘ [2]. 

ʇʦʣʫʤôʷ ʥʘʛʨʽʚʘʻ ʚʦʜʫ ʫ ʪʦʥʢʠʭ ʪʨʫʙʢʘʭ, ʷʢʠʤʠ ʧʦʢʨʠʪʽ ʟʩʝ-

ʨʝʜʠʥʠ ʩʪʽʥʢʠ ʢʦʪʝʣʴʥʦʾ ʪʦʧʢʠ. ʈʦʟʞʘʨʝʥʽ ʪʦʧʢʦʚʽ ʛʘʟʠ ʩʧʨʷʤʦʚʫ-

ʶʪʴʩʷ ʧʦ ʜʠʤʦʭʦʜʫ, ʟʫʩʪʨʽʯʘʶʯʠ ʥʘ ʩʚʦʻʤʫ ʰʣʷʭʫ ʢʠʧôʷʪʠʣʴʥʽ 
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ʪʨʫʙʠ. ʋ ʥʠʭ ʥʘʛʨʽʪʘ ʧʦʣʫʤôʷʤ ʚʦʜʘ ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʥʘ ʧʘʨʫ. ɺʠ-

ʩʦʢʠʡ ʪʠʩʢ ʽ ʪʝʤʧʝʨʘʪʫʨʘ ʧʘʨʠ ʧʝʨʝʪʚʦʨʶʶʪʴ ʡʦʛʦ ʧʦʪʝʥʮʽʡʥʫ 

ʝʥʝʨʛʽʶ ʥʘ ʢʽʥʝʪʠʯʥʫ ʝʥʝʨʛʽʶ ʦʙʝʨʪʘʥʥʷ ʨʦʪʦʨʘ ʪʫʨʙʽʥʠ. ʏʠʤ 

ʚʠʱʽ ʪʝʤʧʝʨʘʪʫʨʘ ʽ ʪʠʩʢ ʧʘʨʠ ʥʘ ʚʭʦʜʽ ʚ ʪʫʨʙʽʥʫ ʽ ʯʠʤ ʥʠʞʯʽ ʚʦʥʠ 

ʥʘ ʚʠʭʦʜʽ, ʪʠʤ ʙʽʣʴʰʝ ʝʥʝʨʛʽʾ ʧʘʨʠ ʚʠʢʦʨʠʩʪʦʚʫʻ ʪʫʨʙʽʥʘ. ʇʘʨʘ 

ʧʽʩʣʷ ʧʨʦʭʦʜʞʝʥʥʷ ʯʝʨʝʟ ʧʘʨʦʚʫ ʪʫʨʙʽʥʫ ʢʦʥʜʝʥʩʫʻʪʴʩʷ ʽ ʟʥʦʚʫ 

ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʫ ʚʦʜʫ, ʷʢʘ ʧʦʪʨʘʧʣʷʻ ʫ ʧʘʨʦʚʠʡ ʢʦʪʝʣ. 

ʈʘʟʦʤ ʽʟ ʪʫʨʙʽʥʦʶ ʦʙʝʨʪʘʻʪʴʩʷ ʨʦʪʦʨ ʝʣʝʢʪʨʦʛʝʥʝʨʘʪʦʨʘ ʽ ʚ 

ʦʩʪʘʥʥʴʦʤʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʪʚʦʨʝʥʥʷ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ ʦʙʝʨ-

ʪʘʥʥʷ ʥʘ ʝʣʝʢʪʨʠʯʥʫ ʝʥʝʨʛʽʶ ʰʣʷʭʦʤ ʚʥʫʪʨʽʰʥʽʭ ʝʣʝʢʪʨʦʤʘʛʥʽʪ-

ʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʛʝʥʝʨʘʪʦʨʽ. ʂʦʣʠ ʟ ʛʝʥʝʨʘʪʦʨʘ ʧʝʨʝʜʘʻʪʴʩʷ ʝʣʝʢʪ-

ʨʦʝʥʝʨʛʽʷ, ʪʦ ʾʾ ʥʘʧʨʫʛʘ ʻ ʜʦʩʠʪʴ ʥʠʟʴʢʦʶ ï 16-20 ʢɺ. ɺʠʨʦʙʣʝʥʘ 

ʛʝʥʝʨʘʪʦʨʦʤ ʝʣʝʢʪʨʦʝʥʝʨʛʽʷ ʥʘʜʭʦʜʠʪʴ ʥʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨ, ʜʝ ʟ 16 

ʢɺ ʧʽʜʚʠʱʫʻʪʴʩʷ ʜʦ 330 ʢɺ. ʊʦʤʫ ʱʦ ʧʽʜʥʽʤʘʥʥʷ ʥʘʧʨʫʛʠ ʟʤʝʥ-

ʰʫʻ ʚʪʨʘʪʠ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ. ʊʨʘʥʩʬʦʨʤʘʪʦʨ ʟʘʛʘʣʦʤ ï ʮʝ ʧʨʠʩʪʨʽʡ, 

ʝʣʝʤʝʥʪ ʝʣʝʢʪʨʠʯʥʦʾ ʤʝʨʝʞʽ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʾʡ ʬʫʥʢʮʽʦʥʫʚʘʪʠ [2]. 

ʊɽʉ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʦʙ'ʻʢʪʽʚ, ʱʦ ʤʘʶʪʴ ʽʩʪʦʪʥʝ ʧʦʞʝʞʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. ʂʨʽʤ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʛʦʨʶʯʠʭ ʨʝʯʦʚʠʥ, ʧʘʣʠʚʦ- ̔  

ʤʘʩʣʦʧʨʦʚʦʜʽʚ, ʧʨʠʩʫʪʥʷ ʧʦʞʝʞʥʘ ʥʝʙʝʟʧʝʢʘ, ʧʦʚ'ʷʟʘʥʘ ʟ ʝʣʝʢʪʨʦ-

ʢʘʙʝʣʷʤʠ: ʛʦʨʶʯʘ ʽ ʚʘʞʢʦʛʦʨʶʯʘ ʽʟʦʣʷʮʽʷ, ʧʨʦʛʨʽʚʘʥʥʷ ʝʣʝʢʪʨʦʢʘ-

ʙʝʣʽʚ ʧʦ ʚʩʽʡ ʜʦʚʞʠʥʽ, ʥʘʷʚʥʽʩʪʴ ʨʦʟʛʘʣʫʞʝʥʦʾ ʤʝʨʝʞʽ ʽ ʚʝʣʠʢʦʾ 

ʢʽʣʴʢʦʩʪʽ ʢʘʙʝʣʴʥʠʭ ʪʨʘʩ. 

ɿʛʽʜʥʦ [3] ʤʽʩʮʷʤʠ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞ ʥʘ ʊɽʉ ʻ: ʪʨʘʥʩʬʦʨ-

ʤʘʪʦʨʠ (30%), ʛʝʥʝʨʘʪʦʨʥʽ ʟʘʣʠ (15%), ʩʠʩʪʝʤʠ ʤʘʩʣʷʥʦʛʦ ʟʤʘ-

ʱʫʚʘʥʥʷ (7%), ʢʘʙʝʣʴʥʽ ʢʘʥʘʣʠ, ʛʘʟʦʚʽ ʪʫʨʙʽʥʠ (3%). ɹʣʠʟʴʢʦ 90% 

ʚʝʣʠʢʠʭ ʘʚʘʨʽʡ ʥʘ ʊɽʉ ʚʠʢʣʠʢʘʥʽ ʚʽʜʤʦʚʘʤʠ ʚ ʨʦʙʦʪʽ ʦʙʣʘʜʥʘʥʥʷ 

ʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʧʦʞʝʞʝʶ, 10% ʻ ʥʘʩʣʽʜʢʦʤ ʫʰʢʦʜʞʝʥʴ 

ʙʫʜʽʚʝʣʴʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ. ʅʘ ʯʘʩʪʢʫ ʘʚʘʨʽʡ, ʷʢʽ ʩʪʘʣʠʩʷ ʚ ʤʘʰʠʥ-

ʥʠʭ ʚʽʜʜʽʣʝʥʥʷʭ, ʧʨʠʧʘʜʘʻ 72% ʚʽʜ ʟʘʛʘʣʴʥʦʛʦ ʾʭ ʯʠʩʣʘ, ʚ ʢʦʪʝʣʴ-

ʥʠʭ ʚʽʜʜʽʣʝʥʥʷʭ - 23% ʽ ʚ ʢʘʙʝʣʴʥʠʭ ʪʫʥʝʣʷʭ - ʙʣʠʟʴʢʦ 5%. 

ɿʦʥʠ, ʚ ʷʢʠʭ ʟʦʩʝʨʝʜʞʝʥʝ ʦʩʥʦʚʥʝ ʧʦʞʝʞʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ: 

ʤʘʰʠʥʥʠʡ ʟʘʣ; ʤʘʩʣʦʩʠʩʪʝʤʠ; ʢʦʪʝʣʴʥʠʡ ʮʝʭ; ʢʘʙʝʣʴʥʝ ʛʦʩʧʦʜʘʨ-

ʩʪʚʦ; ʪʨʘʥʩʬʦʨʤʘʪʦʨʠ. 
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ʄʘʰʠʥʥʠʡ ʟʘʣ - ʤʽʩʮʝ ʟʦʩʝʨʝʜʞʝʥʥʷ ʥʘʡʙʽʣʴʰʦʛʦ ʧʦʞʝʞ-

ʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʊʫʪ ʻ ʩʠʩʪʝʤʠ ʟʤʘʱʝʥʥʷ ʛʝʥʝʨʘʪʦʨʽʚ, ʤʘ-

ʰʠʥʥʝ ʤʘʩʣʦ; ʝʣʝʢʪʨʦʽʟʦʣʷʮʽʷ ʦʙʤʦʪʦʢ ʛʝʥʝʨʘʪʦʨʽʚ ʪʘ ʽʥʰʦʾ ʝʣʝʢ-

ʪʨʦʥʥʦʾ ʘʧʘʨʘʪʫʨʠ ʽ ʧʨʠʩʪʨʦʾʚ. ʇʦʞʝʞʽ ʚ ʤʘʰʠʥʥʠʭ ʟʘʣʘʭ ʚ ʦʩʥʦ-

ʚʥʦʤʫ ʧʦʚ'ʷʟʘʥʽ ʟ ʧʦʨʫʰʝʥʥʷʤʠ ʮʽʣʽʩʥʦʩʪʽ ʩʠʩʪʝʤ ʟʤʘʱʝʥʥʷ ʽ ʨʝ-

ʛʫʣʶʚʘʥʥʷ ʪʫʨʙʦʘʛʨʝʛʘʪʽʚ, ʷʢʽ ʤʽʩʪʷʪʴ ʤʘʩʣʦ. ɼʣʷ ʝʥʝʨʛʦʙʣʦʢʽʚ 

ʧʦʪʫʞʥʽʩʪʶ 300 ʄɺʪ ʦʙʩʷʛ ʤʘʩʣʦʩʠʩʪʝʤʠ ʩʷʛʘʻ 47 ʤ3. ʄʘʩʣʦ ʚ ʩʠ-

ʩʪʝʤʘʭ ʟʥʘʭʦʜʠʪʴʩʷ ʧʽʜ ʪʠʩʢʦʤ: ʫ ʩʠʩʪʝʤʘʭ ʟʤʘʱʝʥʥʷ ʧʽʜʰʠʧʥʠ-

ʢʽʚ ʽ ʫʱʽʣʴʥʝʥʴ ʪʫʨʙʦʛʝʥʝʨʘʪʦʨʽʚ ī 0,3-0,4 ʄʇʘ, ʚ ʩʠʩʪʝʤʘʭ ʨʝʛʫ-

ʣʶʚʘʥʥʷ ʪʫʨʙʦʘʛʨʝʛʘʪʫ ī 4 ʄʇʘ. ɺʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘʬʪʦʚʝ ʪʫʨ-

ʙʽʥʥʝ ʤʘʩʣʦ ʟ ʪʝʤʧʝʨʘʪʫʨʦʶ ʟʘʡʤʘʥʥʷ 180 0C. ʄʘʩʣʦʩʠʩʪʝʤʠ ʨʦʟ-

ʪʘʰʦʚʫʶʪʴʩʷ ʚ ʙʝʟʧʦʩʝʨʝʜʥʽʡ ʙʣʠʟʴʢʦʩʪʽ ʜʦ ʛʘʨʷʯʠʭ ʧʦʚʝʨʭʦʥʴ 

ʪʫʨʙʽʥ ʽ ʜʞʝʨʝʣ ʽʩʢʨʦʫʪʚʦʨʝʥʥʷ, ʽ ʙʫʜʴ-ʷʢʝ ʾʭʥʻ ʧʦʰʢʦʜʞʝʥʥʷ 

ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʧʦʞʝʞʽ [3]. 

ʇʨʦʷʚʠ ʥʝʙʝʟʧʝʢ, ʧʨʠʪʘʤʘʥʥʠʭ ʦʙʣʘʜʥʘʥʥʶ ʪʝʧʣʦʝʣʝʢʪʨʦʩ-

ʪʘʥʮʽʾ, ʤʦʞʣʠʚʽ ʟʘ ʫʤʦʚʠ [4]: 

- ʚʠʪʦʢʽʚ/ʚʠʢʠʜʽʚ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʫ ʨʘʟʽ ʧʦʨʫʰʝʥʥʷ ʛʝʨʤʝ-
ʪʠʯʥʦʩʪʽ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʚʠʙʫ-

ʭʦʥʝʙʝʟʧʝʯʥʠʭ ʩʫʤʽʰʝʡ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʟ ʧʦʚʽʪʨʷʤ ʥʘ 

ʚʽʜʢʨʠʪʦʤʫ ʤʘʡʜʘʥʯʠʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ ʘʙʦ ʚ ʧʨʠʤʽʱʝʥʥʷʭ 

ʢʦʪʝʣʴʥʦʛʦ ʚʽʜʜʽʣʝʥʥʷ; 

- ʟʛʘʩʘʥʥʷ ʬʘʢʝʣʘ ʚ ʪʦʧʮʽ ʢʦʪʣʘ ʟʘ ʪʨʠʚʘʶʯʦʾ ʧʦʜʘʯʽ ʧʨʠʨʦ-
ʜʥʦʛʦ ʛʘʟʫ ʚ ʡʦʛʦ ʧʘʣʴʥʠʢʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ 

ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʦʾ ʩʫʤʽʰʽ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʟ ʧʦʚʽʪʨʷʤ ʚ 

ʪʦʧʮʽ ʢʦʪʣʘ (ʥʝʙʝʟʧʝʢʘ ʚʠʙʫʭʫ), ʟʘʛʘʟʦʚʘʥʦʩʪʽ ʧʨʠʤʽʱʝʥʴ 

ʢʦʪʝʣʴʥʽ; 

- ʚʠʪʦʢʽʚ/ʚʠʢʠʜʽʚ ʪʫʨʙʽʥʥʦʛʦ ʤʘʩʣʘ ʚ ʨʘʟʽ ʧʦʨʫʰʝʥʥʷ ʛʝʨ-
ʤʝʪʠʯʥʦʩʪʽ ʤʘʩʣʦʩʠʩʪʝʤʠ ʪʫʨʙʽʥʠ ʘʙʦ ʮʽʣʽʩʥʦʩʪʽ ʤʽʩʪʢʦ-

ʩʪʽ ʟ ʥʠʤ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯ-

ʥʦʛʦ ʚʠʣʠʚʫ ʪʫʨʙʽʥʥʦʛʦ ʤʘʩʣʘ ʚ ʧʨʠʤʽʱʝʥʥʷʭ ʪʫʨʙʽʥʥʦʛʦ 

ʚʽʜʜʽʣʝʥʥʷ, ʮʝʥʪʨʘʣʴʥʦʛʦ ʩʢʣʘʜʫ ʘʙʦ ʥʘ ʚʽʜʢʨʠʪʦʤʫ ʤʘʡ-

ʜʘʥʯʠʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ (ʥʝʙʝʟʧʝʢʘ ʧʦʞʝʞʽ ʧʨʦʣʠʚʫ), 

- ʚʠʪʦʢʽʚ/ʚʠʢʠʜʽʚ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʛʦ ʤʘʩʣʘ ʚ ʨʘʟʽ ʧʦʨʫ-
ʰʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʤʘʩʣʦʥʘʧʦʚʥʝʥʠʭ ʦʜʠʥʠʮʴ ʦʙʣʘʜʥʘʥʥʷ, 
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ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʫʪʚʦʨʝʥʥʷ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʦʛʦ ʚʠ-

ʣʠʚʫ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʦʛʦ ʤʘʩʣʘ ʚ ʧʨʠʤʽʱʝʥʥʷʭ ʝʣʝʢʪʨʦ-

ʮʝʭʫ (ʥʝʙʝʟʧʝʢʘ ʧʦʞʝʞʽ ʧʨʦʣʠʚʫ). 

ʆʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʚʠʥʠʢʥʝʥʥʷ ʢʦʨʦʪʢʠʭ ʟʘʤʠʢʘʥʴ ʚ ʝʣʝ-

ʢʪʨʦʢʘʙʝʣʷʭ ʥʘʡʯʘʩʪʽʰʝ ʻ ʧʝʨʝʥʘʧʨʫʞʝʥʥʷ ʝʣʝʢʪʨʦʤʝʨʝʞʽ, ʧʦʨʫ-

ʰʝʥʥʷ ʽʟʦʣʷʮʽʾ ʩʪʨʫʤʦʧʨʦʚʽʜʥʠʭ ʯʘʩʪʠʥ ʚʥʘʩʣʽʜʦʢ ʾʾ ʩʪʘʨʽʥʥʷ, ʤʝ-

ʭʘʥʽʯʥʦʛʦ ʧʦʰʢʦʜʞʝʥʥʷ ʚ ʧʨʦʮʝʩʽ ʤʦʥʪʘʞʫ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʙʦ 

ʚʧʣʠʚʫ ʚʦʣʦʛʠ ʽ ʘʛʨʝʩʠʚʥʠʭ ʩʝʨʝʜʦʚʠʱ. 

ʇʽʜ ʯʘʩ ʧʦʰʢʦʜʞʝʥʥʷ ʤʘʩʣʷʥʠʭ ʩʠʩʪʝʤ ʟʤʘʱʝʥʥʷ ʚʦʛʦʥʴ 

ʰʚʠʜʢʦ ʧʦʰʠʨʶʻʪʴʩʷ ʧʦ ʚʩʽʭ ʤʘʡʜʘʥʯʠʢʘʭ, ʟʙʽʨʥʠʢʘʭ ʤʘʩʣʘ. ʊʨʘ-

ʥʩʬʦʨʤʘʪʦʨʠ ʽ ʚʠʤʠʢʘʯʽ ʨʦʟʧʦʜʽʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʚʩʪʘʥʦʚʣʝʥʽ ʥʘ 

ʬʫʥʜʘʤʝʥʪʠ, ʧʽʜ ʷʢʠʤʠ ʨʦʟʤʽʱʝʥʽ ʤʘʩʣʦʧʨʠʡʤʘʯʽ, ʟ'ʻʜʥʘʥʽ ʟ ʘʚʘ-

ʨʽʡʥʠʤʠ ʻʤʥʦʩʪʷʤʠ. ʋ ʢʦʞʥʦʤʫ ʪʨʘʥʩʬʦʨʤʘʪʦʨʽ ʤʽʩʪʠʪʴʩʷ ʜʦ 100 

ʪʦʥʥ ʤʘʩʣʘ. ʇʨʠ ʢʦʨʦʪʢʦʤʫ ʟʘʤʠʢʘʥʥʽ ʚʥʘʩʣʽʜʦʢ ʚʧʣʠʚʫ ʝʣʝʢʪʨʠ-

ʯʥʦʾ ʜʫʛʠ ʥʘ ʪʨʘʥʩʬʦʨʤʘʪʦʨʥʝ ʤʘʩʣʦ ʚʽʜʙʫʚʘʻʪʴʩʷ ʡʦʛʦ ʨʦʟʢʣʘ-

ʜʘʥʥʷ ʥʘ ʛʦʨʶʯʽ ʛʘʟʠ, ʷʢ ʨʝʟʫʣʴʪʘʪ ī ʚʠʙʫʭʠ: ʨʫʡʥʫʚʘʥʥʷ ʪʨʘʥʩ-

ʬʦʨʤʘʪʦʨʽʚ, ʨʦʟʪʽʢʘʥʥʷ ʧʘʣʘʶʯʦʛʦ ʤʘʩʣʘ.  

ʇʦʞʝʞʽ ʟ ʧʨʠʤʽʱʝʥʴ, ʜʝ ʚʩʪʘʥʦʚʣʝʥʽ ʪʨʘʥʩʬʦʨʤʘʪʦʨʠ, ʤʦ-

ʞʫʪʴ ʧʦʰʠʨʶʚʘʪʠʩʷ ʚ ʢʘʙʝʣʴʥʽ ʢʘʥʘʣʠ ʘʙʦ ʪʫʥʝʣʽ. ɺ ʨʘʟʽ ʧʦʰʢʦ-

ʜʞʝʥʥʷ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʩʠʩʪʝʤ ʟʤʘʱʝʥʥʷ ʤʘʩʣʦ ʧʽʜ ʚʠʩʦʢʠʤ ʪʠʩ-

ʢʦʤ ʤʦʞʝ ʚʠʭʦʜʠʪʠ ʽ ʫʪʚʦʨʶʚʘʪʠ ʧʘʣʘʶʯʠʡ ʬʘʢʝʣ, ʷʢʠʡ ʟʘ ʥʝʪʨʠ-

ʚʘʣʠʡ ʯʘʩ ʧʨʠʟʚʝʜʝ ʜʦ ʜʝʬʦʨʤʘʮʽʾ ʽ ʦʙʚʘʣʝʥʥʷ ʤʝʪʘʣʝʚʠʭ ʬʝʨʤ ʽ 

ʤʝʪʘʣʦʢʦʥʩʪʨʫʢʮʽʡ. 
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ʅɸɺʂʆʃʀʐʅʔʆɻʆ ʉɽʈɽɼʆɺʀʑɸ ʅɸ  

ɸʄɯɸʂʆʇʈʆɺʆɼɯ ʊʆʃʔʗʊʊɯ ï ʆɼɽʉɸ ʇʈʀ  

ʅɸɼɿɺʀʏɸʁʅʀʍ ʉʀʊʋɸʎɯʗʍ 

 

ʅ.ʅ. ɹʽʣʷʻʚ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨ, ʃ.ɺ. ɸʤʝʣʽʥʘ, ʘʩʧʽʨʘʥʪʢʘ 

ɼʥʽʧʨʦʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩ-

ʧʦʨʪʫ ʽʤ. ɺ.ɸ. ʃʘʟʘʨʷʥʘ 
 

ɺ ʨʦʙʦʪʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʧʠʪʘʥʥʷ ʟʘʙʨʫʜʥʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʥʘ-

ʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʨʠ ʘʚʘʨʽʡʥʠʭ ʚʠʢʠʜʘʭ ʘʤʽʘʢʫ ʥʘ ʘʤʽʘʢʦ-

ʧʨʦʚʦʜʽ ʊʦʣʴʷʪʪʽ ï ʆʜʝʩʘ. ʎʝʡ ʘʤʽʘʢʦʧʨʦʚʦʜ ʙʫʚ ʧʦʚʥʽʩʪʶ ʟʙʫʜʦ-

ʚʘʥʠʡ ʫ 1981ʨ. ɺʠʱʝ ʧʦ ʪʨʘʩʽ ʘʤʽʘʢʦʧʨʦʚʦʜʫ ʨʦʟʪʘʰʦʚʘʥʦ 14 ʥʘʩʦ-

ʩʥʠʭ ʩʪʘʥʮʽʡ, ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʝʦʙʭʽʜʥʠʡ ʪʠʩʢ ʚ ʩʠʩʪʝʤʽ. ʆʜʥʘ ʟ 

ʪʘʢʠʭ ʥʘʩʦʩʥʠʭ ʩʪʘʥʮʽʡ ʨʦʟʪʘʰʦʚʘʥʘ ʧʦʙʣʠʟʫ ʩ. ɺʦʚʥʽʛʠ. ʉʣʽʜ ʧʽʜ-

ʢʨʝʩʣʠʪʠ ʜʫʤʢʫ ʝʢʩʧʝʨʪʽʚ, ʱʦ ʜʘʥʠʡ ʘʤʽʘʢʦʧʨʦʚʽʜ ʧʨʝʜʩʪʘʚʣʷʻ 

ʚʢʨʘʡ ʥʝʙʝʟʧʝʯʥʠʡ ʦʙôʻʢʪ ʟ ʪʦʯʢʠ ʟʦʨʫ ʪʝʨʦʨʠʩʪʠʯʥʠʭ ʘʪʘʢ. 

ɸʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ, ʱʦ ʧʨʠʩʚʷʯʝʥʽ ʘʚʘʨʽʷʤ ʥʘ ʪʨʫ-

ʙʦʧʨʦʚʦʜʘʭ, ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ ʥʘʩʪʫʧʥʽ ʾʭ ʧʨʠʯʠʥʠ [1,2]: 

ï ʚʽʜʤʦʚʘ ʦʙʣʘʜʥʘʥʥʷ; 

https://cyberleninka.ru/%20article/n/krupnye-avarii-na-tes-i-ih-vliyanie-na-komponovochnye-resheniya-glavnyh-korpusov-1/viewer
https://cyberleninka.ru/%20article/n/krupnye-avarii-na-tes-i-ih-vliyanie-na-komponovochnye-resheniya-glavnyh-korpusov-1/viewer
https://cyberleninka.ru/%20article/n/krupnye-avarii-na-tes-i-ih-vliyanie-na-komponovochnye-resheniya-glavnyh-korpusov-1/viewer



