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ʩʨʝʜʠ ʬʠʟʠʯʝʩʢʠʭ ʣʠʮ ʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʢʨʫʧʥʳʭ ʢʦʤʧʘʥʠʡ. 

ʆʪʢʨʳʚʘʶʪʩʷ ʥʦʚʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʀʥʪʝʨʥʝʪʘ, ʚ 

ʯʘʩʪʥʦʩʪʠ ʩ ʧʦʤʦʱʴʶ  ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʦʙʠʣʴʥʳʭ ʛʘʜʞʝʪʦʚ. 

ʇʦʩʝʪʠʪʝʣʝʡ ʀʥʪʝʨʥʝʪʘ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʥʘ 2017 ʛʦʜ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʦʢʦʣʦ 

4,021 ʤʣʨʜ ʯʝʣʦʚʝʢ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ 53% ʥʘʩʝʣʝʥʠʷ ʤʠʨʘ, ʠ ʩ ʢʘʞʜʳʤ 

ʛʦʜʦʤ ʜʘʥʥʦʝ ʯʠʩʣʦ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʥʘ 15%.  [1] 

ʆʜʥʘʢʦ ʠʥʪʝʨʥʝʪ-ʧʦʣʴʟʦʚʘʪʝʣʠ ʩʪʘʣʠ ʥʘʠʙʦʣʝʝ ʦʩʪʦʨʦʞʥʦ 

ʦʪʥʦʩʠʪʴʩʷ ʢ ʦʧʝʨʘʮʠʷʤ, ʩʦʚʝʨʰʘʝʤʳʤ ʦʥʣʘʡʥ, ʯʪʦ ʦʙʲʷʩʥʷʝʪʩʷ ʠʭ 

ʥʝʫʚʝʨʝʥʥʦʩʪʴʶ ʚ ʟʘʱʠʱʝʥʥʦʩʪʠ ʚʝʙ-ʩʘʡʪʦʚ. ɹʝʟʦʧʘʩʥʦʩʪʴ ʚ ʩʝʪʠ 

ʀʥʪʝʨʥʝʪ ʩʝʛʦʜʥʷ ʩʪʘʥʦʚʠʪʩʷ ʥʘʠʙʦʣʝʝ ʠʟʣʶʙʣʝʥʥʦʡ ʪʝʤʦʡ ʜʣʷ 

ʩʧʝʮʠʘʣʠʩʪʦʚ IT-ʪʝʭʥʦʣʦʛʠʡ ʠ ʚʦʣʥʫʝʪ ʤʥʦʛʠʭ ʧʦʪʨʝʙʠʪʝʣʝʡ. ɼʘʥʥʘʷ 

ʧʨʦʙʣʝʤʘ ʟʘʪʨʘʛʠʚʘʝʪʩʷ ʧʦ ʧʨʠʯʠʥʝ ʪʦʛʦ, ʯʪʦ ʯʘʩʪʥʳʝ ʣʠʮʘ ʠ 

ʦʨʛʘʥʠʟʘʮʠʠ ʚʦ ʚʨʝʤʷ ʩʦʚʝʨʰʝʥʠʷ ʢʘʢʦʡ-ʣʠʙʦ ʦʧʝʨʘʮʠʠ ʚʳʥʫʞʜʝʥʳ 

ʦʩʪʘʚʣʷʪʴ ʦ ʩʝʙʝ ʦʙʰʠʨʥʫʶ ʠʥʬʦʨʤʘʮʠʶ ʥʘ ʚʝʙ-ʩʘʡʪʘʭ, ʢʦʪʦʨʘʷ 

ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʠ ʦʩʪʘʝʪʩʷ ʚ ʵʣʝʢʪʨʦʥʥʦʡ ʙʘʟʝ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, 

ʯʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʘʙʦʥʝʥʪʦʚ (43% ʦʧʨʦʰʝʥʥʳʭ) ʦʩʪʝʨʝʛʘʶʪʩʷ ʭʠʱʝʥʠʷ 

ʩʚʦʠʭ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʭ ʦʥʣʘʡʥ, ʘ ʪʘʢʞʝ 

ʩʦʤʥʝʚʘʶʪʩʷ ʚ  ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʣʘʪʝʞʥʳʭ ʦʧʝʨʘʮʠʡ, ʧʦʵʪʦʤʫ ʦʥʠ 

ʦʧʨʝʜʝʣʷʶʪ IT-ʙʝʟʦʧʘʩʥʦʩʪʴ ʢʘʢ ʛʣʘʚʥʫʶ ʩʦʩʪʘʚʣʷʶʱʫʶ ʨʘʟʚʠʪʠʷ 

ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ.  

ʆʪʨʠʮʘʪʝʣʴʥʫʶ ʜʠʥʘʤʠʢʫ ʨʘʟʚʠʪʠʷ ʠʥʪʝʨʥʝʪ-ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʦʞʥʦ 

ʥʘʙʣʶʜʘʪʴ ʠʟ ʤʠʨʦʚʦʡ ʩʪʘʪʠʩʪʠʢʠ (ʈʠʩ. 1) [7]: ʢʦʣʠʯʝʩʪʚʦ ʚʝʙ-ʩʘʡʪʦʚ 

ʧʨʘʢʪʠʯʝʩʢʠ ʢʘʞʜʳʡ ʛʦʜ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʥʘ 10-20%, ʟʘ ʠʩʢʣʶʯʝʥʠʝʤ 

2013 ʛʦʜʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʪʝʤʧ ʨʦʩʪʘ ʙʝʟʦʧʘʩʥʳʭ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤ 

ʝʞʝʛʦʜʥʦ ʫʩʪʫʧʘʝʪ ʜʠʥʘʤʠʢʝ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʘʡʪʦʚ ʀʥʪʝʨʥʝʪʘ: 

ʣʠʰʴ ʚ 2010 ʠ 2015 ʛʛ ʯʠʩʣʦ ʟʘʱʠʱʝʥʥʳʭ ʩʘʡʪʦʚ ʫʚʝʣʠʯʠʚʘʣʦʩʴ 

ʙʳʩʪʨʝʝ, ʯʝʤ ʠʭ ʦʙʱʝʝ ʢʦʣʠʯʝʩʪʚʦ. ʀʪʘʢ, ʝʞʝʛʦʜʥʳʡ ʧʨʦʮʝʥʪ 

ʥʝʟʘʱʠʱʝʥʥʳʭ ʦʥʣʘʥ-ʧʣʘʪʬʦʨʤ ʫʚʝʣʠʯʠʚʘʝʪʩʷ ʠ ʫʨʦʚʝʥʴ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʠʥʪʝʨʥʝʪʘ ʩʪʘʥʦʚʠʪʩʷ ʥʠʞʝ. 
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ʈʠʩ. 1. ʊʝʤʧʳ ʨʦʩʪʘ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʦʣʠʯʝʩʪʚʘ ʟʘʱʠʱʝʥʥʳʭ ʚʝʙ-ʩʘʡʪʦʚ  

 

ɼʦʩʪʫʧ ʢ ʢʨʝʜʠʪʥʳʤ ʢʘʨʪʘʤ ï ʥʘʠʙʦʣʝʝ ʯʘʩʪʦʝ ʫʩʣʦʚʠʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʥʣʘʡʥ-ʫʩʣʫʛʠ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʩʨʝʜʠ ʤʦʣʦʜʝʞʠ. 

ɿʘʯʘʩʪʫʶ ʜʘʥʥʳʡ ʬʘʢʪ ʧʨʠʚʦʜʠʪ ʢ ʨʠʩʢʘʤ ʤʦʰʝʥʥʠʯʝʩʪʚʘ, ʯʪʦ 

ʟʘʪʨʫʜʥʷʝʪ ʨʘʟʚʠʪʠʝ ʤʠʨʦʚʦʡ ʪʦʨʛʦʚʣʠ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ. ʇʨʦʙʣʝʤʳ 

ʧʨʠʚʘʪʥʦʩʪʠ ʠ ʙʝʟʦʧʘʩʥʦʩʪʠ ʥʝʛʘʪʠʚʥʦ ʚʣʠʷʶʪ ʥʘ B2C ʨʳʥʦʢ, ʪʘʢ ʢʘʢ 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʥʝ ʧʦʣʫʯʘʶʪ ʚ ʜʦʩʪʘʪʦʯʥʦʡ ʤʝʨʝ ʦʪʚʝʪʥʫʶ ʠʥʬʦʨʤʘʮʠʶ 

ʦʪ ʧʦʪʨʝʙʠʪʝʣʷ, ʯʪʦʙʳ ʧʦʚʳʰʘʪʴ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʩʚʦʝʡ 

ʧʨʦʜʫʢʮʠʠ.  

ʉʦʚʨʝʤʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʢʦʤʧʘʥʠʠ, 

ʧʨʦʜʚʠʛʘʶʱʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ, ʚ 

ʯʘʩʪʥʦʩʪʠ, social-media marketing, ʥʝ ʠʩʧʦʣʴʟʫʶʪ ʚʩʝ ʚʦʟʤʦʞʥʦʩʪʠ, 

ʧʨʝʜʣʘʛʘʝʤʳʝ ʦʥʣʘʡʥ-ʩʨʝʜʦʡ, ʠʟ-ʟʘ ʟʥʘʯʠʪʝʣʴʥʳʭ ʨʠʩʢʦʚ ʜʣʷ 

ʦʨʛʘʥʠʟʘʮʠʡ. ʄʝʥʝʜʞʝʨʳ ʬʠʨʤ ʦʩʦʟʥʘʶʪ, ʯʪʦ ʵʣʝʢʪʨʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ 

ï ʵʪʦ ʢʣʶʯ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʥʘʠʣʫʯʰʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ, ʦʜʥʘʢʦ 

ʧʨʝʜʧʦʯʠʪʘʶʪ ʥʝ ʧʦʣʘʛʘʪʴʩʷ ʧʦʣʥʦʩʪʴʶ ʥʘ ʮʠʬʨʦʚʫʶ ʵʢʦʥʦʤʠʢʫ 

ʩʦʚʨʝʤʝʥʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʩʦʟʜʘʝʪ ʨʠʩʢʠ ʜʣʷ ʬʠʥʘʥʩʦʚʦʛʦ ʩʦʩʪʦʷʥʠʷ, 

ʧʨʝʩʪʠʞʘ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʢʦʤʧʘʥʠʠ. 

ʇʦ ʜʘʥʥʳʤ ɺʩʝʤʠʨʥʦʛʦ ʙʘʥʢʘ, ʥʘʠʙʦʣʝʝ ʙʝʟʦʧʘʩʥʦʝ ʨʘʟʚʠʪʠʝ 

ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʯʝʨʝʟ ʀʥʪʝʨʥʝʪ ʦʪʤʝʯʘʝʪʩʷ ʚ ʉʐɸ [6]: ʟʜʝʩʴ 

ʢʦʣʠʯʝʩʪʚʦ ʥʘʜʝʞʥʳʭ ʚʝʙ-ʩʘʡʪʦʚ ʥʘʤʥʦʛʦ ʙʦʣʴʰʝ, ʯʝʤ ʚ ɽʚʨʦʧʝʡʩʢʦʤ 

ʉʦʶʟʝ, ʈʦʩʩʠʠ ʠ ʂʠʪʘʝ (ʈʠʩ. 2). ʅʘʯʠʥʘʷ ʩ 2012 ʛʦʜʘ, ʢʦʛʜʘ ʨʝʟʢʦ 

ʚʦʟʨʦʩʣʦ ʢʦʣʠʯʝʩʪʚʦ ʥʝʥʘʜʝʞʥʳʭ ʦʥʣʘʡʥ-ʧʣʘʪʬʦʨʤ, ʦʢʦʣʦ ʧʦʣʦʚʠʥʳ 

ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʀʥʪʝʨʥʝʪʘ ʩʪʘʣʠ ʦʙʝʩʧʦʢʦʝʥʳ ʙʝʟʦʧʘʩʥʦʩʪʴʶ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʥʣʘʡʥ-ʩʝʨʚʠʩʘ ʠʟ-ʟʘ ʚʦʟʨʦʩʰʝʛʦ ʯʠʩʣʘ ʠʥʮʠʜʝʥʪʦʚ ʚʦ 

ɺʩʝʤʠʨʥʦʡ ʩʝʪʠ.  
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ʈʠʩ. 2. ɹʝʟʦʧʘʩʥʳʝ ʠʥʪʝʨʥʝʪ-ʩʝʨʚʝʨʳ (ʥʘ 1 ʤʣʥ ʞʠʪʝʣʝʡ)  

 

ʀʥʪʝʨʥʝʪ ï ʠʟʣʶʙʣʝʥʥʘʷ ʧʣʘʪʬʦʨʤʘ ʜʣʷ ʤʦʰʝʥʥʠʢʦʚ, ʞʘʞʜʫʱʠʭ 

ʦʙʦʛʘʪʠʪʴʩʷ ʩ ʧʦʤʦʱʴʶ ʚʟʣʦʤʦʚ, ʚʠʨʫʩʦʚ ʠ ʜʨʫʛʠʭ ʩʧʝʮʠʘʣʴʥʦ 

ʩʦʟʜʘʥʥʳʭ ʧʨʦʛʨʘʤʤ: ʝʞʝʛʦʜʥʳʡ ʫʱʝʨʙ ʦʪ ʘʪʘʢ ʭʘʢʝʨʦʚ ʚ ʤʠʨʝ 

ʦʮʝʥʠʚʘʝʪʩʷ ʙʦʣʝʝ, ʯʝʤ ʚ 400 ʤʣʥ ʜʦʣʣʘʨʦʚ. ʇʦʩʝʪʠʪʝʣʠ ʚʝʙ-ʩʘʡʪʦʚ 

ʤʦʛʫʪ ʚʩʪʨʝʪʠʪʴʩʷ ʩ ʨʘʟʥʦʦʙʨʘʟʥʳʤʠ ʦʧʘʩʥʦʩʪʷʤʠ, ʠʩʧʦʣʴʟʫʷ 

ɺʩʝʤʠʨʥʫʶ ʩʝʪʴ: ʵʪʦ ʠ ʚʠʨʫʩʳ-ʰʠʬʨʦʚʘʣʴʱʠʢʠ, ʚʳʤʘʥʠʚʘʶʱʠʝ ʜʝʥʴʛʠ 

ʠʟ ʢʦʤʧʘʥʠʡ, ʠ ʨʘʟʣʠʯʥʳʝ ʪʨʦʷʥʩʢʠʝ ʧʨʦʛʨʘʤʤʳ ʢʦʪʦʨʳʝ ʩʝʛʦʜʥʷ 

ʩʧʦʩʦʙʥʳ ʦʪʧʨʘʚʣʷʪʴ ʩʦʦʙʱʝʥʠʷ ʩ ʛʘʞʜʝʪʦʚ ʧʦʣʴʟʦʚʘʪʝʣʷ, ʩʯʠʪʳʚʘʪʴ 

ʝʛʦ ʩʦʦʙʱʝʥʠʷ, ʩʦʙʠʨʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʙʘʥʢʦʚʩʢʠʭ ʢʘʨʪʘʭ 

ʧʦʣʴʟʦʚʘʪʝʣʷ ʯʝʨʝʟ ʧʨʠʣʦʞʝʥʠʷ ʧʦ ʙʨʦʥʠʨʦʚʘʥʠʶ ʛʦʩʪʠʥʠʮ, ʙʠʣʝʪʦʚ, 

ʚʳʟʦʚʫ ʪʘʢʩʠ. ɺʨʝʜʦʥʦʩʥʳʝ ʘʪʘʢʠ ʥʘ ʢʦʤʧʘʥʠʠ ʧʨʦʚʦʜʷʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʭʠʱʝʥʠʷ ʵʣʝʢʪʨʦʥʥʳʭ ʦʬʠʩʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʩ ʟʘʩʝʢʨʝʯʝʥʥʦʡ 

ʠʥʬʦʨʤʘʮʠʝʡ ʦ ʬʠʨʤʝ. ʅʘʠʙʦʣʝʝ ʧʦʧʫʣʷʨʥʳʤʠ ʦʙʲʝʢʪʘʤʠ ʜʣʷ ʘʪʘʢ 

ʷʚʣʷʶʪʩʷ ʧʣʘʪʝʞʥʳʝ ʩʠʩʪʝʤʳ ʠ ʙʘʥʢʦʚʩʢʘʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ. ʆʙʨʘʪʠʤ 

ʚʥʠʤʘʥʠʝ, ʯʪʦ ʈʦʩʩʠʷ ʥʘʭʦʜʠʪʩʷ ʥʘ ʧʝʨʚʦʤ ʤʝʩʪʝ ʚ ʨʝʡʪʠʥʛʝ 

ʘʪʘʢʦʚʘʥʥʳʭ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʬʠʥʘʥʩʦʚʦʡ ʩʬʝʨʳ: 1,64% ʙʘʥʢʦʚʩʢʠʭ ʫʛʨʦʟ 

ʙʳʣʦ ʦʪʩʣʝʞʝʥʦ ʚ ʥʘʯʘʣʝ 2017 ʛʦʜʘ, ʯʪʦ ʛʦʚʦʨʠʪ ʦ ʛʣʦʙʘʣʴʥʦʡ 

ʦʧʘʩʥʦʩʪʠ ʩʦʚʝʨʰʝʥʠʷ ʧʣʘʪʝʞʥʳʭ ʦʧʝʨʘʮʠʡ ʦʥʣʘʡʥ (ʜʣʷ ʦʧʣʘʪʳ 

ʧʦʢʫʧʢʠ, ʫʩʣʫʛʠ). 

ʉʪʨʘʭ ʦʙ ʫʪʝʯʢʝ ʚʘʞʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʟʘʩʪʘʚʣʷʝʪ ʢʦʤʧʘʥʠʠ 

ʫʚʝʣʠʯʠʚʘʪʴ ʨʘʩʭʦʜʳ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ: ʚ 

2017 ʛʦʜʫ ʜʘʥʥʳʝ ʨʘʩʭʦʜʳ ʧʦ ʚʩʝʤʫ ʤʠʨʫ ʩʦʩʪʘʚʠʣʠ ʙʦʣʝʝ 80 ʤʣʨʜ ʨʫʙ. 

ɺ ʵʪʫ ʩʫʤʤʫ ʚʭʦʜʷʪ ʟʘʪʨʘʪʳ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʘʜʝʞʥʳʭ ʫʩʣʫʛ, ʟʘʱʠʪʫ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʟʘʢʫʧʢʫ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʩʝʪʝʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 

ʧʦʪʨʝʙʠʪʝʣʴʩʢʠʭ ʧʨʦʛʨʘʤʤʥʳʭ ʦʙʝʩʧʝʯʝʥʠʡ ʜʣʷ ʥʘʜʝʞʥʦʡ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʜʦʩʪʫʧʦʤ. ʀʩʩʣʝʜʦʚʘʪʝʣʠ IT-ʩʬʝʨʳ ʧʦʣʘʛʘʶʪ, ʯʪʦ ʚ 

ʙʣʠʞʘʡʰʠʝ 3 ʛʦʜʘ 2/3 ʢʦʤʧʘʥʠʡ ʙʫʜʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʩʢʦʣʴʢʦ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʜʣʷ ʟʘʱʠʪʳ ʩʚʦʝʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʙʘʟʳ. ɼʘʥʥʳʝ ʬʘʢʪʳ 

ʛʦʚʦʨʷʪ ʦ ʧʦʟʠʪʠʚʥʦʤ ʠʟʤʝʥʝʥʠʠ ʚ ʠʥʪʝʨʥʝʪ ʙʝʟʦʧʘʩʥʦʩʪʠ.  
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ʂʣʶʯʝʚʘʷ ʧʨʦʙʣʝʤʘ ʥʝʥʘʜʝʞʥʦʩʪʠ ɺʩʝʤʠʨʥʦʡ ʩʝʪʠ ʩʦʩʪʦʠʪ ʚ ʪʦʤ, 

ʯʪʦ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʤʠʨʝ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʘ ʶʨʠʜʠʯʝʩʢʘʷ ʙʘʟʘ, 

ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ ʥʘʜʝʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʥʪʝʨʥʝʪʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, 

ʚʦʟʥʠʢʣʘ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʚʝʜʝʥʠʷ ʥʦʚʦʛʦ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʘʢʦʥʘ ʚ ʈʦʩʩʠʠ 

çʆ ʙʝʟʦʧʘʩʥʦʩʪʠ ʢʨʠʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʈʌè, 

ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʢʦʤʧʘʥʠʠ ʦʙʷʟʘʥʳ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʚʦʶ 

ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʙʝʟʦʧʘʩʥʦʩʪʴ. ɹʦʣʝʝ ʪʦʛʦ, ʧʦʣʫʯʘʶʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʳʝ ʧʘʨʪʥʝʨʩʪʚʘ: ʦʙʱʝʜʦʩʪʫʧʥʘʷ ʟʘʱʠʪʘ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ, ʩʬʦʨʤʠʨʦʚʘʥʥʘʷ ʣʠʙʦ ʩʠʣʘʤ ʛʦʩʫʜʘʨʩʪʚʘ, 

ʣʠʙʦ ʯʘʩʪʥʳʤʠ ʣʠʮʘʤʠ ʚ ʨʘʤʢʘʭ ʘʫʪʩʦʨʩʠʥʛʘ, ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʤʝʞʜʫ 

ʛʦʩʫʜʘʨʩʪʚʦʤ ʠ ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʠ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʦʡ 

ʜʣʷ ʚʚʝʜʝʥʠʷ ʚ ʧʦʣʴʟʦʚʘʥʠʝ [2,c. 38]. ʆʪ ʜʦʙʨʦʚʦʣʴʥʦʡ ʟʘʱʠʪʳ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʩʠʩʪʝʤ ʢ ʦʙʷʟʘʪʝʣʴʥʦ ʧʝʨʝʭʦʜʠʪ ʪʘʢʞʝ ʠ ɽʚʨʦʩʦʶʟ: ʩ 

2018 ʛʦʜʘ ʚʩʪʫʧʘʝʪ ɿʘʢʦʥ ʦ ʟʘʱʠʪʝ ʧʝʨʩʦʥʘʣʴʥʳʭ ʜʘʥʥʳʭ. ʊʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʠʥʪʝʨʥʝʪ-ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʝʛʦʜʥʷ ʥʘʭʦʜʠʪʩʷ ʚ ʠʥʪʝʨʝʩʘʭ ʥʝ 

ʪʦʣʴʢʦ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʯʘʩʪʥʳʭ ʣʠʮ, ʥʦ ʠ ʛʦʩʫʜʘʨʩʪʚʘ.  
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SECTION II. Biological sciences  

(ɹʠʦʣʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ) 
 

 

ʄʘʭʤʫʪʦʚ ʄ. ʐ. 
ɼʠʨʝʢʪʦʨ ʣʠʮʝʷ 

ʉʠʨʠʝʚʘ ʗ.ʅ. 
ʉʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʦʙʱʝʡ ʭʠʤʠʠ 

ʌɻɹʆʋ  ɺʆ  çʏʝʯʝʥʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪè 

 

ʈɸɿʃʀʏʅʓɽ ʂʆʅʉʊʈʋʂʎʀʀ ʆʈʊʆʊʈʆʇʀʀ ʀ 

ɸʅʀɿʆʊʈʆʇʀʀ ʄɸʊɽʈʀɸʃʆɺ ɺ ʊʂɸʅɽɺʆʁ ʀʅɾɽʅɽʈʀʀ 

 

ʎʝʣʴʶ "ʪʢʘʥʝʚʦʡ ʠʥʞʝʥʝʨʠʠ" ʷʚʣʷʝʪʩʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝ ʠʣʠ 

ʟʘʤʝʥʘ ʪʢʘʥʝʡ ʠ ʦʨʛʘʥʦʚ, ʜʦʩʪʘʚʣʷʶʱʠʭ ʠʤʧʣʘʥʪʠʨʦʚʘʥʥʳʝ ʢʣʝʪʢʠ, 

ʩʢʘʬʬʦʣʜʳ, ɼʅʂ, ʙʝʣʢʠ ʠ ʙʝʣʢʦʚʳʝ ʬʨʘʛʤʝʥʪʳ ʧʨʠ ʦʧʝʨʘʮʠʠ. ʄʥʦʛʠʝ 

ʪʢʘʥʠ ʠ ʦʨʛʘʥʳ, ʧʦʜʣʝʞʘʱʠʝ ʟʘʤʝʥʝ, ʠʤʝʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ 

ʙʠʦʤʝʭʘʥʠʯʝʩʢʫʶ ʬʫʥʢʮʠʶ. ʌʘʢʪʠʯʝʩʢʠ, ʙʠʦʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ 

ʵʪʠʭ ʪʢʘʥʝʡ ʠʤʝʶʪ ʨʝʰʘʶʱʝʝ ʟʥʘʯʝʥʠʝ ʜʣʷ ʠʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ 

ʬʫʥʢʮʠʠ in vivo. ɼʣʷ ʠʥʞʝʥʝʨʦʚ-ʙʠʦʤʝʭʘʥʠʢʦʚ ʜʦ ʩʦʟʜʘʥʠʷ ʠʣʠ 

ʟʘʤʝʥʦʡ ʪʢʘʥʠ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʪʘʢʠʝ ʤʦʤʝʥʪʳ, ʢʘʢ: ʧʦʨʦʛʠ o ʫʩʠʣʠʡ, 

ʫʩʠʣʠʷ, ʠ ʥʘʧʨʷʞʝʥʠʷ, ʢʦʪʦʨʳʝ ʥʦʨʤʘʣʴʥʳʝ ʪʢʘʥʠ ʧʝʨʝʜʘʶʪ ʠʣʠ 

ʩʪʘʣʢʠʚʘʶʪʩʷ ʦ ʤʝʭʘʥʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚʘʭ ʪʢʘʥʝʡ ʧʨʠ ʚʦʟʜʝʡʩʪʚʠʠ 

ʦʞʠʜʘʝʤʳʭ ʚ ʝʩʪʝʩʪʚʝʥʥʳʭ ʥʘʧʨʷʞʝʥʠʡ ʠ ʜʝʬʦʨʤʘʮʠʡ, ʘ ʪʘʢʞʝ ʧʨʠ 

ʦʪʢʘʟʝ o ʩʪʠʤʫʣʷʮʠʷ ʠʤʧʣʘʥʪʘʪʦʚ ʧʝʨʝʜ ʦʧʝʨʘʮʠʝʡ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ 

ʣʫʯʰʝʛʦ ʨʝʟʫʣʴʪʘʪʘ.  

ʈʘʟʣʠʯʥʳʝ ʚʠʜʳ ʤʘʪʝʨʠʘʣʳ ʪʘʢʠʝ ʢʘʢ ʤʝʪʘʣʣʳ, ʢʝʨʘʤʠʢʘ, 

ʧʦʣʠʤʝʨʳ ʠ ʢʦʤʧʦʟʠʪʳ, ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʟʘ ʧʦʩʣʝʜʥʠʝ ʥʝʩʢʦʣʴʢʦ ʣʝʪ 

ʩ ʮʝʣʴʶ ʠʭ ʚʦʟʤʦʞʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʪʢʘʥʝʚʦʡ 

ʠʥʞʝʥʝʨʠʠ. ʀ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʤʝʥʝʥʠʷ ʧʦʣʠʤʝʨʦʚ ʩʠʥʪʝʪʠʯʝʩʢʦʛʦ ʠ 

ʧʨʠʨʦʜʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʢʘʯʝʩʪʚʝ ʪʢʘʥ 

ʠʥʞʝʥʝʨʥʳʭ ʩʢʘʬʬʦʣʜʦʚ. ʉʠʥʪʝʪʠʯʝʩʢʠʝ ʧʦʣʠʤʝʨʳ, ʢʘʢ ʧʨʘʚʠʣʦ, ʣʝʛʢʦ 

ʦʙʨʘʙʘʪʳʚʘʪʴ ʠ ʤʦʜʠʬʠʮʠʨʦʚʘʪʴ, ʦʥʠ ʙʳʚʘʶʪ ʪʦʢʩʠʯʥʳ ʠ ʠʭ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʯʘʩʪʦ ʚʳʟʳʚʘʝʪ ʪʘʢʠʝ ʦʩʣʦʞʥʝʥʠʷ, ʢʘʢ ʚʦʩʧʘʣʝʥʠʝ ʠ 

ʠʤʤʫʥʥʳʝ ʨʝʘʢʮʠʠ ʚ ʦʨʛʘʥʠʟʤʝ ʯʝʣʦʚʝʢʘ. ʈʘʟʚʠʪʠʝ ʪʢʘʥʝʚʦʡ ʠʥʞʝʥʝʨʠʠ 

ʧʨʝʜʣʘʛʘʝʪ ʘʣʴʪʝʨʥʘʪʠʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʨʝʛʝʥʝʨʘʪʠʚʥʦʡ 

ʤʝʜʠʮʠʥʳ ʜʣʷ ʫʤʝʥʴʰʝʥʠʷ ʩʤʝʨʪʥʦʩʪʠ ʠʟ-ʟʘ ʥʝʭʚʘʪʢʠ ʜʦʥʦʨʩʢʠʭ 

ʪʢʘʥʝʡ ʠ ʦʨʛʘʥʦʚ. ʆʜʥʦʡ ʠʟ ʚʘʞʥʝʡʰʠʭ ʟʘʜʘʯ ʪʢʘʥʝʚʦʡ ʠʥʞʝʥʝʨʠʠ 

ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʘʪʨʠʢʩʦʚ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʣʫʞʠʪʴ ʦʩʥʦʚʦʡ ʜʣʷ 

ʧʨʦʣʠʬʝʨʘʮʠʠ ʠ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʠ ʢʣʝʪʦʢ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʨʝʛʝʥʝʨʘʮʠʶ ʫʪʨʘʯʝʥʥʦʛʦ ʠʣʠ ʧʦʚʨʝʞʜʝʥʥʦʛʦ ʦʨʛʘʥʘ ʠ ʪʢʘʥʠ. ɺ 

ʧʨʦʮʝʩʩʝ ʨʝʛʝʥʝʨʘʮʠʠ ʧʨʦʠʩʭʦʜʠʪ ʬʦʨʤʠʨʦʚʘʥʠʝ ʚʥʝʢʣʝʪʦʯʥʦʛʦ 

ʤʘʪʨʠʢʩʘ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʩʢʘʬʬʦʣʜʘ, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʩʘʤ ʩʢʘʬʬʦʣʜ, 

ʠʩʧʦʣʴʟʫʝʤʳʡ ʚ ʢʘʯʝʩʪʚʝ ʚʨʝʤʝʥʥʦʛʦ ʤʘʪʨʠʢʩʘ, ʚʧʦʩʣʝʜʩʪʚʠʠ 
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ʜʝʛʨʘʜʠʨʫʝʪ ʠ ʨʝʟʦʨʙʠʨʫʝʪʩʷ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʢʘʬʬʦʣʜʳ ʦʙʝʩʧʝʯʠʚʘʶʪ 

ʩʫʙʩʪʨʘʪ, ʥʝʦʙʭʦʜʠʤʳʡ ʜʣʷ ʧʨʠʢʨʝʧʣʝʥʠʷ ʠ ʨʘʟʤʥʦʞʝʥʠʷ ʢʣʝʪʦʢ, 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʠʭ ʜʠʬʬʝʨʝʥʮʠʨʦʚʢʫ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʦʙʨʘʟʦʚʘʥʠʶ 

ʪʢʘʥʝʡ. ʉʚʦʡʩʪʚʘ ʪʝʣʘ ʟʘʚʠʩʷʪ ʦʪ ʧʨʠʨʦʜʳ ʘʪʦʤʦʚ, ʠʟ ʢʦʪʦʨʳʭ ʦʥʦ 

ʩʦʩʪʦʠʪ, ʠ ʦʪ ʩʠʣʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʵʪʠʤʠ ʘʪʦʤʘʤʠ. ʉʠʣʳ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʘʪʦʤʘʤʠ ʚ ʟʥʘʯʠʪʝʣʴʥʦʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʶʪʩʷ 

ʨʘʩʩʪʦʷʥʠʷʤʠ ʤʝʞʜʫ ʥʠʤʠ. ɺ ʘʤʦʨʬʥʳʭ ʪʝʣʘʭ ʩ ʭʘʦʪʠʯʝʩʢʠʤ 

ʨʘʩʧʦʣʦʞʝʥʠʝʤ ʘʪʦʤʦʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ ʘʪʦʤʘʤʠ ʚ 

ʨʘʟʣʠʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷʭ ʨʘʚʥʳ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʩʚʦʡʩʪʚʘ ʙʫʜʫʪ 

ʦʜʠʥʘʢʦʚʳʝ, ʪʦ ʝʩʪʴ ʘʤʦʨʬʥʳʝ ʪʝʣʘ ʠʟʦʪʨʦʧʥʳ. 

ɺ ʢʨʠʩʪʘʣʣʠʯʝʩʢʠʭ ʪʝʣʘʭ ʘʪʦʤʳ ʧʨʘʚʠʣʴʥʦ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʚ 

ʧʨʦʩʪʨʘʥʩʪʚʝ, ʧʨʠʯʝʤ ʧʦ ʨʘʟʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ ʨʘʩʩʪʦʷʥʠʷ ʤʝʞʜʫ 

ʘʪʦʤʘʤʠ ʥʝʦʜʠʥʘʢʦʚʳ, ʯʪʦ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʩʫʱʝʩʪʚʝʥʥʳʝ ʨʘʟʣʠʯʠʷ ʚ 

ʩʠʣʘʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʥʠʤʠ ʠ, ʚ ʢʦʥʝʯʥʦʤ ʨʝʟʫʣʴʪʘʪʝ, ʨʘʟʥʳʝ 

ʩʚʦʡʩʪʚʘ. 

ɺ ʦʪʥʦʰʝʥʠʠ ʦʜʥʠʭ ʩʚʦʡʩʪʚ ʩʨʝʜʘ ʤʦʞʝʪ ʙʳʪʴ ʠʟʦʪʨʦʧʥʘ, ʘ ʚ 

ʦʪʥʦʰʝʥʠʠ ʜʨʫʛʠʭ ï ʘʥʠʟʦʪʨʦʧʥʦ; ʩʪʝʧʝʥʴ ʘʥʠʟʦʪʨʦʧʠʠ ʪʘʢʞʝ ʤʦʞʝʪ 

ʨʘʟʣʠʯʘʪʴʩʷ. ʅʝʦʜʠʥʘʢʦʚʦʩʪʴ ʬʠʟʠʢʦ-ʭʠʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʩʨʝʜʳ 

(ʵʣʝʢʪʨʦʧʨʦʚʦʜʥʦʩʪʠ, ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʠ ʜʨ.) ʧʦ ʜʚʫʤ (ʪʨʝʤ) ʚʟʘʠʤʥʦ 

ʧʝʨʧʝʥʜʠʢʫʣʷʨʥʳʤ ʥʘʧʨʘʚʣʝʥʠʷʤ, ʚʥʫʪʨʠ ʵʪʦʡ ʩʨʝʜʳ ʥʘʟʳʚʘʝʪʩʷ 

ʦʨʪʦʪʨʦʧʠʠ ʠ ʷʚʣʷʝʪʩʷ ʯʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʘʥʠʟʦʪʨʦʧʠʠ. ɿʘʚʠʩʠʤʦʩʪʴ 

ʩʚʦʡʩʪʚ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ ʥʘʟʳʚʘʝʪʩʷ ʘʥʠʟʦʪʨʦʧʠʝʡ.ʉʫʱʝʩʪʚʫʝʪ 8 

ʨʘʟʣʠʯʥʳʭ ʩʪʨʫʢʪʫʨ ʤʠʢʨʦʩʪʨʫʢʪʫʨʥʦʡ ʦʨʪʦʪʨʦʧʠʠ ʠ ʘʥʠʟʦʪʨʦʧʠʠ. 

ʇʦʢʘʞʝʤ ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʞʝʩʪʢʦʩʪʴʶ ʠ ʧʦʨʠʩʪʦʩʪʴʶ 

(ʚʳʙʠʨʘʝʤ 1 ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʫʶ ʦʨʪʦʪʨʦʧʠʶ ʠ 1 ʩʪʨʫʢʪʫʨʫ 

ʘʥʠʟʦʪʨʦʧʠʠ ʠ ʚʘʨʴʠʨʫʝʤ, ʥʘʧʨʠʤʝʨ, ʦʪ 20% ʜʦ 50%). 

ʉʫʱʝʩʪʚʫʝʪ ʪʨʠ ʨʘʟʣʠʯʥʳʭ ʢʦʥʩʪʨʫʢʮʠʠ ʜʣʷ ʘʥʠʟʦʪʨʦʧʠʠ 

(ʨʠʩ.1.)  ʠ ʪʨʠ ʢʦʥʩʪʨʫʢʮʠʠ ʜʣʷ ʦʨʪʦʪʨʦʧʥʳʭ (ʨʠʩ. 2.) 

ɸʥʠʟʦʪʨʦʧʠʷ ʷʚʣʷʝʪʩʷ ʩʚʦʡʩʪʚʦʤ ʙʳʪʴ ʧʨʷʤʦ ʟʘʚʠʩʠʤʳʤ. ɽʛʦ 

ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʢʘʢ ʨʘʟʥʠʮʫ, ʢʦʛʜʘ ʠʟʤʝʨʝʥʠʝ ʚʜʦʣʴ ʨʘʟʣʠʯʥʳʭ ʦʩʝʡ, 

ʚ ʩʚʦʡʩʪʚʘʭ ʤʘʪʝʨʠʘʣʦʚ ʬʠʟʠʯʝʩʢʠʭ ʠʣʠ ʤʝʭʘʥʠʯʝʩʢʠ. ʇʦʵʪʦʤʫ ʜʣʷ 

ʘʥʘʣʠʟʘ ʥʘ ʧʝʨʚʳʭ ʪʨʝʭ ʢʦʥʩʪʨʫʢʮʠʷʭ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʠʭ 

ʥʘ ʥʘʧʨʘʚʣʝʥʠʷʭ x ʠ y, ʠʟʤʝʥʠʚ ʧʦʨʠʩʪʦʩʪʴ. ɺʳʭʦʜʥʳʝ ʜʘʥʥʳʝ ʚ ʜʚʫʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ ʨʘʟʣʠʯʥʳ. ʀʟʦʥʪʨʦʧʠʷ ʦʨʪʦʪʨʦʧʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠʤʝʝʪ ʜʚʝ 

ʠʣʠ ʪʨʠ ʚʟʘʠʤʥʦ ʦʨʪʦʛʦʥʘʣʴʥʳʝ ʜʚʦʡʥʳʝ ʦʩʠ ʚʨʘʱʘʪʝʣʴʥʦʡ ʩʠʤʤʝʪʨʠʠ, 

ʧʦʵʪʦʤʫ ʝʛʦ ʤʝʭʘʥʠʯʝʩʢʠʝ ʩʚʦʡʩʪʚʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʨʘʟʣʠʯʥʳ ʚʜʦʣʴ 

ʢʘʞʜʦʡ ʦʩʠ. ʆʨʪʦʪʨʦʧʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʘʥʠʟʦʪʨʦʧʥʦ; ʠʭ 

ʩʚʦʡʩʪʚʘ ʟʘʚʠʩʷʪ ʦʪ ʥʘʧʨʘʚʣʝʥʠʷ, ʚ ʢʦʪʦʨʦʤ ʦʥʠ ʠʟʤʝʨʷʶʪʩʷ. 

ʀʟʦʪʨʦʧʥʳʡ ʤʘʪʝʨʠʘʣ, ʚ ʢʦʥʩʪʘʥʪʝ, ʠʤʝʝʪ ʪʘʢʠʝ ʞʝ ʩʚʦʡʩʪʚʘ ʚ ʢʘʞʜʦʤ 

ʥʘʧʨʘʚʣʝʥʠʠ. ʇʦʵʪʦʤʫ, ʧʦ ʤʝʨʝ ʪʦʛʦ ʢʘʢ ʨʘʚʥʦʩʚʦʡʩʪʚʝʥʥʳʡ ʤʘʪʝʨʠʘʣ 

ʠʤʝʝʪ ʪʘʢʠʝ ʞʝ ʩʚʦʡʩʪʚʘ ʚ ʢʘʞʜʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʠʩʩʣʝʜʦʚʘʪʴ ʚ ʥʘʧʨʘʚʣʝʥʠʷʭ x ʠ y (ʨʠʩ.3.).  
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ʈʠʩ. 1. ɸʥʠʟʦʪʨʦʧʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ 

 

  

 

 

ʈʠʩ.2. ʆʨʪʦʪʨʦʧʥʳe ʢʦʥʩʪʨʫʢʮʠʠ 

 

 
ʈʠʩ. 3. ʊʝʩʪ ʂʦʥʚʝʨʛʝʥʮʠʠ 

 

ʂʘʢ ʚʠʜʥʦ ʠʟ ʨʠʩʫʥʢʘ ʚʳʰʝ, ʩʭʦʜʠʤʦʩʪʴ ʜʦʩʪʠʛʘʝʪ 50 ʪʳʩʷʯ 

ʵʣʝʤʝʥʪʦʚ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʥʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʲʝʜʠʥʷʪʴ ʝʛʦ ʩ 

ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʵʣʝʤʝʥʪʦʚ, ʧʦʪʦʤʫ ʯʪʦ ʦʥ ʠʤʝʝʪ ʦʯʝʥʴ ʧʦʭʦʞʠʡ 

ʚʳʭʦʜ. ʕʪʦʪ ʪʝʩʪ ʧʨʦʚʦʜʠʪʩʷ ʜʣʷ ʨʝʘʢʮʠʦʥʥʳʭ ʩʠʣ ʠʟʦʪʨʦʧʥʳʭ ʠ 

ʘʥʠʟʦʪʨʦʧʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʧʦʩʢʦʣʴʢʫ ʦʥʠ ʠʤʝʶʪ 

ʦʜʠʥʘʢʦʚʦʝ ʢʦʣʠʯʝʩʪʚʦ ʵʣʝʤʝʥʪʦʚ. 

¶  ¶  
 

 

 

 

 

 

¶  
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ʉʫʯʢʦʚ ɺ.ʀ. 
ʉʪʘʨʰʠʡ ʥʘʫʯʥʳʡ ʩʦʪʨʫʜʥʠʢ, ʌɻɹʅʋ çɺʩʝʨʦʩʩʠʡʩʢʠʡ ʥʘʫʯʥʦ-

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠʥʩʪʠʪʫʪ ʪʘʙʘʢʘ, ʤʘʭʦʨʢʠ ʠ ʪʘʙʘʯʥʳʭ ʠʟʜʝʣʠʡè 

 

ʆʎɽʅʂɸ ʉʆʈʊʆɺ ʄɸʍʆʈʂʀ ʄʀʈʆɺʆʁ ʂʆʃʃɽʂʎʀʀ 

 

ʄʘʭʦʨʢʘ (Nicotiana rustica) - ʦʜʥʦʣʝʪʥʝʝ ʨʘʩʪʝʥʠʝ ʩʝʤʝʡʩʪʚʘ 

ʇʘʩʣʝʥʦʚʳʭ ʨʦʜʘ ʅʠʢʦʮʠʘʥʘ ʠ ʧʨʦʠʩʭʦʜʠʪ ʠʟ ʖʞʥʦʡ ɸʤʝʨʠʢʠ, 

(ɹʦʣʠʚʠʷ, ʕʢʚʘʜʦʨ ʠ ʇʝʨʫ).  ʆʥʘ ʷʚʣʷʝʪʩʷ  ʝʩʪʝʩʪʚʝʥʥʳʤ ʛʠʙʨʠʜʦʤ, 

ʘʤʬʠʜʠʧʣʦʠʜʦʤ (2n=24) ʜʠʢʠʭ ʚʠʜʦʚ N. paniculata x N. undulata.  

ɻʣʘʚʥʳʤʠ ʙʠʦʣʦʛʠʯʝʩʢʠʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʤʘʭʦʨʢʠ ʷʚʣʷʶʪʩʷ 

ʦʙʨʘʟʦʚʘʥʠʝ ʠ ʥʘʢʦʧʣʝʥʠʝ ʚ ʨʘʩʪʝʥʠʠ ʥʠʢʦʪʠʥʘ. ʄʘʭʦʨʢʫ ʠʟʜʘʚʥʘ 

ʚʳʨʘʱʠʚʘʣʠ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʜʝʰʝʚʦʛʦ ʢʫʨʠʪʝʣʴʥʦʛʦ ʧʨʦʜʫʢʪʘ, ʙʦʣʝʝ 

ʢʨʝʧʢʦʛʦ, ʯʝʤ ʪʘʙʘʢ, ʩʦ ʩʚʦʝʦʙʨʘʟʥʳʤ ʚʢʫʩʦʤ.  

ɺ ʤʠʨʦʚʦʡ  ʢʦʣʣʝʢʮʠʠ ʠʥʩʪʠʪʫʪʘ ʧʦʜʜʝʨʞʠʚʘʝʪʩʷ 500 

ʨʘʟʥʦʦʙʨʘʟʥʳʭ ʩʦʨʪʦʚ ʤʘʭʦʨʢʠ (21 ʩʦʨʪʦʪʠʧ) ʩ ʰʠʨʦʢʦʡ ʚʘʨʠʘʮʠʝʡ 

ʤʦʨʬʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʧʦʣʝʟʥʳʭ ʧʨʠʟʥʘʢʦʚ.  

ʇʝʨʝʩʝʚ ʩʦʨʪʦʚ ʜʣʷ ʩʦʭʨʘʥʝʥʠʷ ʟʘʨʦʜʳʰʝʚʦʡ ʧʣʘʟʤʳ ʠ ʠʟʫʯʝʥʠʝ 

ʢʦʣʣʝʢʮʠʠ ʤʘʭʦʨʢʠ ʧʨʦʚʦʜʠʣʠ ʥʘ ʙʘʟʝ ʣʘʙʦʨʘʪʦʨʠʠ ʩʝʣʝʢʮʠʦʥʥʦ-

ʛʝʥʝʪʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ - ʧʘʨʥʠʢʦʚʦʤ ʭʦʟʷʡʩʪʚʝ ʠ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-

ʦʧʳʪʥʦʤ ʫʯʘʩʪʢʝ ʠʥʩʪʠʪʫʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʠʢ ʧʦʩʪʘʥʦʚʢʠ ʠ 

ʧʨʦʚʝʜʝʥʠʷ ʦʧʳʪʦʚ: ʄʝʪʦʜʠʢʠ ʩʝʣʝʢʮʠʦʥʥʦ-ʩʝʤʝʥʦʚʦʜʯʝʩʢʠʭ ʨʘʙʦʪ ʧʦ 

ʪʘʙʘʢʫ ʠ ʤʘʭʦʨʢʝ [1], ʄʝʪʦʜʠʯʝʩʢʦʛʦ ʨʫʢʦʚʦʜʩʪʚʘ ʧʦ ʧʨʦʚʝʜʝʥʠʶ 

ʧʦʣʝʚʳʭ ʘʛʨʦʪʝʭʥʠʯʝʩʢʠʭ ʦʧʳʪʦʚ ʩ ʪʘʙʘʢʦʤ [2]. ɼʣʷ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ 

ʦʙʨʘʙʦʪʢʠ ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʧʨʠʤʝʥʷʣʠ ʤʝʪʦʜʳ ʙʠʦʣʦʛʠʯʝʩʢʦʡ 

ʩʪʘʪʠʩʪʠʢʠ [3] ʠ ʩʦʚʨʝʤʝʥʥʦʡ ʢʦʤʧʴʶʪʝʨʥʦʡ ʪʝʭʥʠʢʠ, ʧʨʦʛʨʘʤʤʳ 

Microsoft Excel. 

ʅʦʨʤʘ ʚʳʩʝʚʘ ʩʝʤʷʥ ʚ ʧʘʨʥʠʢʠ ʩʦʩʪʘʚʠʣʘ  0,3 - 0,4 ʛ/ʤ
2
. ʇʣʦʱʘʜʴ 

ʦʧʳʪʘ ʚ ʧʘʨʥʠʢʘʭ 16 ʤ
2
, ʨʘʟʤʝʨʳ ʦʜʥʦʡ ʜʝʣʷʥʢʠ 35 ʭ 40 ʩʤ; ʨʘʟʤʝʨ 

ʧʦʣʝʚʦʡ ʜʝʣʷʥʢʠ ï 10ʤ (30-35 ʨʘʩʪʝʥʠʡ).  

ɺ ʦʪʢʨʳʪʳʡ ʛʨʫʥʪ ʨʘʩʩʘʜʫ ʚʳʩʘʞʠʚʘʣʠ ʚ ʦʧʪʠʤʘʣʴʥʳʝ ʩʨʦʢʠ ï 17 

ʤʘʷ. ɺ ʪʝʯʝʥʠʝ ʦʥʪʦʛʝʥʝʟʘ ʧʨʦʚʦʜʠʣʠ ʬʝʥʦʣʦʛʠʯʝʩʢʠʝ ʥʘʙʣʶʜʝʥʠʷ, 

ʦʮʝʥʢʫ ʪʠʧʠʯʥʦʩʪʠ ʠ ʦʜʥʦʨʦʜʥʦʩʪʠ ʨʘʩʪʝʥʠʡ ʥʘ ʜʝʣʷʥʢʝ ʢʘʞʜʦʛʦ ʩʦʨʪʘ, 

ʫʯʸʪ ʩʝʣʝʢʮʠʦʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ (ʚʳʩʦʪʘ ʨʘʩʪʝʥʠʡ, ʢʦʣʠʯʝʩʪʚʦ 

ʣʠʩʪʴʝʚ, ʨʘʟʤʝʨʳ ʣʠʩʪʴʝʚ ʩʨʝʜʥʝʛʦ ʷʨʫʩʘ, ʧʦʜʩʯʸʪ ʢʦʣʠʯʝʩʪʚʘ ʫʨʦʞʘʷ, 

ʦʧʨʝʜʝʣʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦʩʪʠ ʣʠʩʪʦʚʦʡ ʧʣʘʩʪʠʥʢʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ 

ʙʦʣʝʟʥʷʤ ʠ ʜʨ.), ʘ ʪʘʢʞʝ ʤʘʩʩʦʚʳʡ ʩʙʦʨ ʩʝʤʷʥ ʩ 5-7 ʨʘʩʪʝʥʠʡ ʢʘʞʜʦʡ 

ʜʝʣʷʥʢʠ.  

ɺ 2017 ʛʦʜʫ ʦʮʝʥʝʥʦ ʧʦ ʢʦʤʧʣʝʢʩʫ ʤʦʨʬʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ  

ʩʝʣʝʢʮʠʦʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ 45 ʩʦʨʪʦʚ ʤʘʭʦʨʢʠ 13 ʪʠʧʦʚ:  ʇʝʭʣʝʮ 

(ɻʫʤʠʣʠʩ), ɻʫʤʠʣʠʩ, ʉʪʝʤʘʩ, ʖʨʴʝʚʩʢʘʷ ʉʝʨʝʙʨʷʥʢʘ, ʉʝʨʝʙʨʷʥʢʘ, 

ʉʘʨʘʪʦʚʩʢʘʷ, ʍʤʝʣʦʚʢʘ, ʂʫʨʯʘʚʘʷ, ɺʳʩʦʢʦʨʦʩʣʘʷ ɿʝʣʸʥʘʷ, ɾʝʣʪʘʷ, 

ʇʦʤʦʨʩʢʘʷ, ʊʝʢʩʘʥʘ, ɸʨʤʝʥʠʷ (ʪʘʙʣ.1) ʚ ʫʩʣʦʚʠʷʭ ʛ. ʂʨʘʩʥʦʜʘʨʘ, 

ʈʦʩʩʠʷ. 
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ɺʳʩʦʪʘ ʨʘʩʪʝʥʠʡ ʚ ʫʩʣʦʚʠʷʭ ʟʘʩʫʰʣʠʚʦʛʦ ʣʝʪʘ 2017 ʛʦʜʘ ʙʳʣʘ 

ʥʠʟʢʦʡ, ʦʪ 45 ʜʦ 65 ʩʤ.  

 

ʊʘʙʣʠʮʘ 1ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʩʥʦʚʥʳʭ ʩʝʣʝʢʮʠʦʥʥʦ-ʮʝʥʥʳʭ ʧʨʠʟʥʘʢʦʚ 

ʩʦʨʪʦʚ ʤʘʭʦʨʢʠ 
ʉʦʨʪʦʪʠʧ  ʄʘʪʝʨʠ-

ʘʣʴʥʦʩʪʴ, 

ʛ/ʜʤ
2
  

ʂʦʣʠ- 

ʯʝʩʪʚʦ 

ʣʠʩʪʴ-

ʝʚ, 

ʰʪ. 

ɼʣʠʥʘ 

ʣʠʩʪʘ, 

ʩʤ 

ʐʠʨʠʥʘ 

ʣʠʩʪʘ, 

ʩʤ 

ʋʨʦʞʘʡ 

ʩʫʭʦʡ 

ʤʘʩʩʳ ʩ 

1 ʨʘʩʪʝ-

ʥʠʷ, ʛ 

ʇʝʨʠʦʜ 

ʦʪ ʧʦʩʘʜ-

ʢʠ ʜʦ 

ʮʚʝʪʝʥʠʷ, 

ʜʥʝʡ 

ʉʦʨʪʘ ʪʠʧʘ 

ʇʝʭʣʝʮ 

(ɻʫʤʠʣʠʩ) 

1,25-1,83 11-17 16,7-

24,0 

15,9-

21,5 

37,8-

64,7 

29-33 

ʉʦʨʪʘ ʪʠʧʘ 

ɻʫʤʠʣʠʩ 

1,52 13 20,0 17,0 50,0 36 

ʉʦʨʪʘ ʪʠʧʘ 

ʉʪʝʤʘʩ 

1,16-1,52 15 15,7-

18,0 

13,5-

20,0 

32,6-

34,7 

30-34 

ʉʦʨʪʘ ʪʠʧʘ 

ʖʨʴʝʚʩʢʘʷ 

ʉʝʨʝʙʨʷʥʢʘ 

1,11-1,41 12 17,7-

21,5 

17,0-

22,3 

38,4-

50,1 

31-38 

ʉʦʨʪʘ ʪʠʧʘ 

ʉʝʨʝʙʨʷʥʢʘ 

1,25-1,99 12-15 14,9-

32,7 

14,3-

30,7 

43,4-

89,3 

33-41 

ʉʦʨʪʘ ʪʠʧʘ 

ʉʘʨʘʪʦʚʩʢʘʷ 

0,97-1,35 14-20 22,5-

33,4 

20,0-

29,0 

58,2-

105,1 

31-48 

ʉʦʨʪʘ ʪʠʧʘ 

ʍʤʝʣʦʚʢʘ 

1,03 16 25,0 27,0 95,6 42 

ʉʦʨʪʘ ʪʠʧʘ 

ʂʫʨʯʘʚʘʷ 

1,36-1,80 13-14 19,3-

20,7 

19,9-

20,8 

56,7-

64,7 

37-40 

ʉʦʨʪʘ ʪʠʧʘ 

ɺʳʩʦʢʦʨʦʩʣʘʷ 

ʟʝʣʸʥʘʷ 

1,15-1,42 14-16 19,0-

25,7 

20,2-

24,9 

53,6-

85,6 

34-41 

ʉʦʨʪʘ ʪʠʧʘ 

ɾʸʣʪʘʷ 

1,14-1,41 11-12 15,9-

20,9 

14,4-

19,7 

30,0-

49,4 

27-44 

ʉʦʨʪʘ ʪʠʧʘ 

ʇʦʤʦʨʩʢʘʷ 

1,50 15 18,0 18,6 54,0 37 

ʉʦʨʪʘ ʪʠʧʘ 

ʊʝʢʩʘʥʘ 

1,23 15 22,0 19,7 46,3 35 

ʉʦʨʪʘ ʪʠʧʘ 

ɸʨʤʝʥʠʷ 

1,02-1,27 14-17 26,8-

31,0 

22,6-

27,0 

63,0-

88,3 

40-47 

 

ʅʘʠʤʝʥʴʰʠʝ ʢʦʣʠʯʝʩʪʚʦ ʠ ʨʘʟʤʝʨʳ ʣʠʩʪʴʝʚ ʦʪʤʝʯʝʥʳ ʫ ʩʦʨʪʦʚ 

ʤʘʭʦʨʢʠ ʪʠʧʦʚ ʇʝʭʣʝʮ, ʖʨʴʝʚʩʢʘʷ ʉʝʨʝʙʨʷʥʢʘ, ɾʸʣʪʘʷ.  

ʅʘʠʙʦʣʴʰʠʡ ʚʝʛʝʪʘʮʠʦʥʥʳʡ ʧʝʨʠʦʜ ʦʪ ʧʦʩʘʜʢʠ ʜʦ ʮʚʝʪʝʥʠʷ 

ʫʩʪʘʥʦʚʣʝʥ ʫ ʩʦʨʪʦʚ ʪʠʧʦʚ ɸʨʤʝʥʠʷ, ʉʝʨʝʙʨʷʥʢʘ, ʉʘʨʘʪʦʚʩʢʘʷ, 
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ɺʳʩʦʢʦʨʦʩʣʘʷ ʟʝʣʸʥʘʷ: ʂʠʥʜ ʠ ɹʦʜʷʥ ʏʝʨʢʝʩʠʷ ï 47-48 ʜʥʝʡ; ʎʶʨʠʭ, 

ʌʠʰʝʨ, ʅʠʜʝʨʤʘʥʞʫ, ɾʸʣʪʘʷ 106, ʋʢʨʘʠʥʩʢʘʷ 66, ɸʨʤʝʥʠʷ ʕʣʴʤʘʥ, 

ʄʝʩʪʥʘʷ, Brasile silo ï 42-46 ʜʥʝʡ.  

ɺʳʜʝʣʝʥʦ ʰʝʩʪʴ ʩʢʦʨʦʩʧʝʣʳʭ, 27-30 ʜʥʝʡ ʦʪ ʧʦʩʘʜʢʠ ʜʦ ʮʚʝʪʝʥʠʷ,  

ʩʦʨʪʦʚ ʤʘʭʦʨʢʠ: ʊʫʨʝʮʢʠʡ, ʉʝʤʸʥʦʚʢʘ 101, ɺʝʨʝʡʢʘ, ʐʝʣʝʤʠʰʝʚʦ, 

ʉʘʨʘʝʚʩʢʘʷ, ʉʘʤʘʥ ʞʸʣʪʳʡ. ʇʦʩʣʝ ʧʝʨʚʦʛʦ ʩʙʦʨʘ ʟʨʝʣʳʭ ʩʦʮʚʝʪʠʡ, ʚ 

ʫʩʣʦʚʠʷʭ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ-ʦʧʳʪʥʦʛʦ ʫʯʘʩʪʢʘ ʠʥʩʪʠʪʫʪʘ, ʤʘʭʦʨʢʘ 

ʟʘʮʚʝʪʘʝʪ ʧʦʚʪʦʨʥʦ ʠ  ʜʘʸʪ ʚʪʦʨʦʡ ʫʨʦʞʘʡ ʩʝʤʷʥ. 

ɺʳʷʚʣʝʥʦ 13 ʚʳʩʦʢʦʫʨʦʞʘʡʥʳʭ, ʚ ʫʩʣʦʚʠʷʭ ʛ. ʂʨʘʩʥʦʜʘʨʘ, ʩʦʨʪʦʚ: 

ʪʠʧ ʉʘʨʘʪʦʚʩʢʘʷ  (77,9 ï 105,1 ʛ ʩʫʭʦʡ ʤʘʩʩʳ ʩ ʦʜʥʦʛʦ ʨʘʩʪʝʥʠʷ) - ʂʠʥʜ, 

ʌʠʰʝʨ, ʐʚʝʜʝ, ʎʶʨʠʭ, ʅʠʜʝʨʤʘʥʞʫ; ʪʠʧ ʉʝʨʝʙʨʷʥʢʘ ï ʍʦʭʣʫʥʴʷ (89,3 

ʛ); ʪʠʧ ʍʤʝʣʦʚʢʘ ï ʋʢʨʘʠʥʩʢʘʷ 66 (95,6 ʛ); ʪʠʧ ɺʳʩʦʢʦʨʦʩʣʘʷ ʟʝʣʸʥʘʷ ï 

ʅʠʢʦʪʠʥʥʦ-ʣʠʤʦʥʥʳʡ (85,6 ʛ); ʪʠʧ ɸʨʤʝʥʠʷ (76,7 ï 88,3 ʛ) ï ɸʨʤʝʥʠʷ 

ʕʣʴʤʘʥ, ɹʦʜʷʥ ʏʝʨʢʝʩʠʷ; ʘ ʪʘʢʞʝ ʩʦʨʪʘ ʄʝʩʪʥʘʷ, Brasile silo, 

ɸʚʩʪʨʘʣʠʡʩʢʘʷ ʤʘʭʦʨʢʘ (75,9 ï 76,8 ʛ). ʉʘʤʳʝ ʢʨʫʧʥʦʣʠʩʪʥʳʝ ʩʦʨʪʘ, ʩ 

ʜʣʠʥʦʡ ʣʠʩʪʴʝʚ ʥʠʞʥʝʛʦ ʷʨʫʩʘ 20,1 - 33,4 ʩʤ ʠ ʰʠʨʠʥʦʡ 20,0 - 29,0 ʩʤ 

ʦʪʤʝʯʝʥʳ ʚ ʛʨʫʧʧʘʭ ʪʠʧʦʚ ʉʝʨʝʙʨʷʥʢʘ, ʉʘʨʘʪʦʚʩʢʘʷ ʠ ɸʨʤʝʥʠʷ.  

ʆʢʨʘʩʢʘ ʣʠʩʪʴʝʚ ʤʘʭʦʨʢʠ ʙʳʣʘ ʫ ʙʦʣʴʰʠʥʩʪʚʘ ʩʦʨʪʦʚ ʪʸʤʥʦ-

ʟʝʣʸʥʦʡ, ʘ ʫ ʥʝʢʦʪʦʨʳʭ  - ʩʠʟʦʡ ʠ ʞʸʣʪʦ-ʟʝʣʝʥʦʡ. 

ɸʥʘʣʠʟ ʜʘʥʥʳʭ ʤʦʨʬʦ-ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠʟʫʯʝʥʠʷ ʩʦʨʪʦʚ ʤʘʭʦʨʢʠ 

ʫʩʪʘʥʦʚʠʣ 15 ʣʫʯʰʠʭ ʩʦʨʪʦʚ ʩ ʢʦʣʠʯʝʩʪʚʦʤ ʣʠʩʪʴʝʚ 15 - 20 ʰʪʫʢ, 

ʢʨʫʧʥʳʤʠ ʨʘʟʤʝʨʘʤʠ ʣʠʩʪʴʝʚ ï ʜʣʠʥʦʡ ʣʠʩʪʘ ʩʨʝʜʥʝʛʦ ʷʨʫʩʘ 22 - 33 ʩʤ, 

ʰʠʨʠʥʦʡ 20-30 ʩʤ, ʚʳʩʦʪʦʡ ʨʘʩʪʝʥʠʡ ʜʦ 60 - 65 ʩʤ, ʤʘʪʝʨʠʘʣʴʥʦʩʪʴʶ 

ʧʣʘʩʪʠʥʢʠ ʣʠʩʪʘ 1,50 - 1,99 ʛ/ʜʤ
2
, ʫʨʦʞʘʝʤ ʩʫʭʦʡ ʤʘʩʩʳ ʩ ʦʜʥʦʛʦ 

ʨʘʩʪʝʥʠʷ 75,9 - 105,1 ʛ,  ʧʝʨʠʦʜʦʤ ʦʪ ʧʦʩʘʜʢʠ ʜʦ ʮʚʝʪʝʥʠʷ 40-48 ʜʥʝʡ, 

ʫʩʪʦʡʯʠʚʳʭ ʢ ʦʩʥʦʚʥʳʤ ʙʦʣʝʟʥʷʤ: ʍʦʭʣʫʥʴʷ, ʂʠʥʜ, ʌʠʰʝʨ, ʐʚʝʜʝ, 

ʎʶʨʠʭ, ʅʠʜʝʨʤʘʥʞʫ, ʋʢʨʘʠʥʩʢʘʷ 66, ɺʳʩʦʢʦʨʦʩʣʘʷ ʟʝʣʸʥʘʷ, 

ʅʠʢʦʪʠʥʥʦ-ʣʠʤʦʥʥʳʡ, ɸʨʤʝʥʠʷ ʕʣʴʤʘʥ, ɸʨʤʝʥʠʷ 74, ɹʦʜʷʥ ʏʝʨʢʝʩʠʷ, 

ʄʝʩʪʥʘʷ, Brasile silo, ɸʚʩʪʨʘʣʠʡʩʢʘʷ ʤʘʭʦʨʢʘ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ ʪʠʧʳ 

ʉʝʨʝʙʨʷʥʢʘ, ʉʘʨʘʪʦʚʩʢʘʷ, ʍʤʝʣʦʚʢʘ, ɺʳʩʦʢʦʨʦʩʣʘʷ ʟʝʣʸʥʘʷ, ɸʨʤʝʥʠʷ.  

ɺʳʜʝʣʝʥʥʳʝ ʩʦʨʪʘ ʤʘʭʦʨʢʠ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ 

ʚʳʨʘʱʠʚʘʥʠʷ ʩ ʮʝʣʴʶ ʧʦʣʫʯʝʥʠʷ ʢʫʨʠʪʝʣʴʥʳʭ ʧʨʦʜʫʢʪʦʚ, ʘ ʪʘʢʞʝ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʦʜʘ ʅʠʢʦʮʠʘʥʘ ʚ ʩʝʤʝʡʩʪʚʝ ʇʘʩʣʸʥʦʚʳʭ. 
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ʂʨʘʩʥʦʜʘʨ, 2011.- 42ʩ.  

3. ʈʦʢʠʮʢʠʡ ʇ.ʌ. ɹʠʦʣʦʛʠʯʝʩʢʘʷ ʩʪʘʪʠʩʪʠʢʘ. ï ʄʠʥʩʢ, çɺʳʰʵʡʰʘʷ 

ʰʢʦʣʘè, 1973, ʩ. 218-230. 
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SECTION III. Earth Science (ʅʘʫʢʠ ʦ ɿʝʤʣʝ) 
 

 

ɹʝʣʴʛʠʙʘʝʚ ʄ. ɽ.  
ʜʦʢʪʦʨ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʠʤ. ʐʘʢʘʨʠʤʘ, ʛ. ʉʝʤʝʡ, ʂʘʟʘʭʩʪʘʥ 

 

ɻɽʆʕʂʆʃʆɻʀʗ ʀ ʈɸʎʀʅɸʃʔʅʆɽ ʇʈʀʈʆɼʆʇʆʃʔɿʆɺɸʅʀɽ 

 
ɸʥʥʦʪʘʮʠʷ: ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʧʨʦʙʣʝʤʳ ʛʝʦʵʢʦʣʦʛʠʠ, 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ, ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ, 

ʛʝʦʵʢʦʣʦʛʠʷ, ʙʠʦʪʘ, ʵʢʦʩʠʩʪʝʤʘ, ʣʘʥʜʰʘʬʪ, ʙʠʦʩʬʝʨʘ  

 

 ɺ 2006 ʛʦʜʫ ʙʳʣʘ ʧʨʠʥʷʪʘ ʂʦʥʮʝʧʮʠʷ ʧʝʨʝʭʦʜʘ ʈʝʩʧʫʙʣʠʢʠ 

ʂʘʟʘʭʩʪʘʥ ʢ ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ ʥʘ 2007-2024 ʛʦʜʳ. ʈʘʟʨʘʙʦʪʘʥʳ ʠ 

ʫʪʚʝʨʞʜʝʥʳ ʧʨʘʚʠʪʝʣʴʩʪʚʦʤ ʮʝʣʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʧʝʨʝʭʦʜʘ ʢ 

ʫʩʪʦʡʯʠʚʦʤʫ ʨʘʟʚʠʪʠʶ. ʂʦʥʮʝʧʮʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʧʦʜʨʦʙʥʦ 

ʠʟʣʦʞʝʥʘ ʚ ʞʫʨʥʘʣʝ çʕʢʦʣʦʛʠʯʝʩʢʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʚ ʂʘʟʘʭʩʪʘʥʝè, 2008, 

ˉ5. ɻʝʦʵʢʦʣʦʛʠʷ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ, ʢʘʢ ʠ ʵʢʦʣʦʛʠʷ, ʠʤʝʝʪ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʂʦʥʮʝʧʮʠʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʢʘʢ 

ʫʧʨʘʚʣʷʝʤʦʝ ʩʠʩʪʝʤʥʦ-ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʝ ʨʘʟʚʠʪʠʝ, ʥʝ ʨʘʟʨʫʰʘʶʱʝʝ 

ʦʢʨʫʞʘʶʱʫʶ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ ʠ ʦʙʝʩʧʝʯʠʚʘʶʱʝʝ ʚʳʞʠʚʘʥʠʝ ʠ 

ʙʝʟʦʧʘʩʥʦʝ ʜʣʠʪʝʣʴʥʦʝ ʩʫʱʝʩʪʚʦʚʘʥʠʝ ʮʠʚʠʣʠʟʘʮʠʠ. 

  ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʛʝʦʵʢʦʣʦʛʠʷ ʢʘʢ ʥʘʫʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ 

ʜʘʣʝʢʦ ʧʨʦʜʚʠʥʫʣʦʩʴ ʚʧʝʨʝʜ ʚ ʨʦʣʠ ʤʝʞʜʠʩʮʠʧʣʠʥʘʨʥʦʡ ʥʘʫʢʠ, 

ʩʠʥʪʝʟʠʨʫʷ ʜʘʥʥʳʝ ʙʠʦʣʦʛʠʠ ʠ ʵʢʦʣʦʛʠʠ ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʛʝʦʛʨʘʬʠʠ ʠ 

ʛʝʦʣʦʛʠʠ, ʩ ʜʨʫʛʦʡ [1,2,3,4,5,6]. ʂʘʢ ʦʪʤʝʯʘʣ ʠʟʚʝʩʪʥʳʡ ʬʠʣʦʩʦʬ 

ʅ.ʇ.ʌʝʜʦʩʝʝʚ çʣʶʙʘʷ ʠʥʪʝʛʨʘʮʠʷ ʟʥʘʥʠʡ ï ʵʪʦ ʥʝ ʩʣʠʷʥʠʝ, ʥʝ ʚʟʘʠʤʥʦʝ 

ʨʘʩʪʚʦʨʝʥʠʝ ʥʘʫʢ, ʘ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʚʟʘʠʤʦʦʙʦʛʘʱʝʥʠʝ ʚ ʠʥʪʝʨʝʩʘʭ 

ʩʦʚʤʝʩʪʥʦʛʦ ʨʝʰʝʥʠʷ ʢʦʤʧʣʝʢʩʥʳʭ ʧʨʦʙʣʝʤ, ʢʘʞʜʘʷ ʠʟ ʢʦʪʦʨʳʭ 

ʠʟʫʯʘʝʪʩʷ ʩʧʝʮʠʘʣʴʥʦʡ ʥʘʫʢʦʡ ʚ ʢʘʢʦʤ-ʪʦ ʦʜʥʦʤ ʘʩʧʝʢʪʝè [7]. 

 ʇʨʠʭʦʜʠʪʩʷ ʫʜʠʚʣʷʪʴʩʷ ʪʦʤʫ, ʥʘʩʢʦʣʴʢʦ ʜʣʠʪʝʣʴʥʳʤ ʙʳʣ ʧʝʨʠʦʜ 

ʜʦ ʧʦʥʠʤʘʥʠʷ ʠ ʩʪʘʥʦʚʣʝʥʠʷ ʥʦʚʦʛʦ ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ï 

ʣʘʥʜʰʘʬʪʥʦʡ ʵʢʦʣʦʛʠʠ ʠ ʛʝʦʵʢʦʣʦʛʠʠ. ʍʦʪʷ ʝʝ ʠʩʪʦʢʠ ʠ ʦʩʥʦʚʘʥʠʷ ʫʞʝ 

ʧʨʦʩʤʘʪʨʠʚʘʣʠʩʴ ʚ ʨʘʙʦʪʘʭ ɺ.ɺ.ɼʦʢʫʯʘʝʚʘ, ɻ.ʅ.ɺʳʩʦʮʢʦʛʦ, ʃ.ʉ.ɹʝʨʛʘ, 

ʂ.ɼ.ɻʣʠʥʢʠ, ʅ.ʄ. ʉʠʙʠʨʮʝʚʘ ʠ ʜʨʫʛʠʭ ʫʯʝʥʳʭ ɽʚʨʦʧʳ ʠ ʉʐɸ. 

 ɿʥʘʯʠʪʝʣʴʥʳʡ ʚʢʣʘʜ ʚʥʝʩʣʠ ʘʥʛʣʠʡʩʢʠʝ ʫʯʝʥʳʝ, ʚʢʣʶʯʘʷ ɸʜʘʤʘ 

ʉʤʠʪʘ ʠ ɼ. ʈʠʢʘʨʜʦ. ʇʨʠʨʦʜʥʳʤ ʨʝʩʫʨʩʘʤ, ʢʘʢ ʠʩʪʦʯʥʠʢʫ ʙʦʛʘʪʩʪʚʘ 

ʦʙʱʝʩʪʚʘ ʫʜʝʣʷʣʦʩʴ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ. ʆʜʥʘʢʦ ʦʩʥʦʚʥʦʝ, ʚʘʞʥʦʝ ʜʣʷ 

ʧʦʥʠʤʘʥʠʷ ʨʘʟʚʠʪʠʷ ʛʝʦʵʢʦʣʦʛʠʠ ʧʦʣʦʞʝʥʠʝ ʟʘʢʣʶʯʘʣʦʩʴ ʚ ʧʨʠʟʥʘʥʠʠ 

ʪʦʛʦ, ʯʪʦ ɿʝʤʣʷ ʙʦʛʘʪʘ ʨʝʩʫʨʩʘʤʠ, ʥʘ ʢʦʪʦʨʳʭ ʦʩʥʦʚʳʚʘʝʪʩʷ 

ʧʨʦʠʟʚʦʜʩʪʚʦ, ʠ ʯʪʦ ʚʩʝʛʜʘ ʚʦʟʤʦʞʥʦ, ʚ ʩʣʫʯʘʝ ʥʝʜʦʩʪʘʪʢʘ ʢʘʢʦʛʦ ï ʣʠʙʦ 

ʨʝʩʫʨʩʘ, ʟʘʤʝʥʠʪʴ ʝʛʦ ʥʘ ʜʨʫʛʦʡ. ɼʘʚʠʜ ʈʠʢʘʨʜʦ (1817) ʧʦʣʘʛʘʣ, ʯʪʦ 

ʯʝʣʦʚʝʯʝʩʢʘʷ ʠʟʦʙʨʝʪʘʪʝʣʴʥʦʩʪʴ ʠ ʥʘʫʯʥʳʡ ʧʨʦʛʨʝʩʩ ʥʘʜʦʣʛʦ ʦʪʩʨʦʯʘʪ 
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ʪʦ ʚʨʝʤʷ, ʢʦʛʜʘ ʧʦʪʨʝʙʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʧʨʝʚʟʦʡʜʫʪ ʠʤʝʶʱʠʝʩʷ 

ʧʨʠʨʦʜʥʳʝ ʨʝʩʫʨʩʳ. 

ʊʘʢ ʥʘʯʘʣʘʩʴ ʣʠʥʠʷ ʤʠʨʦʧʦʥʠʤʘʥʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʬʘʢʪʠʯʝʩʢʠ ʥʘ 

ʢʦʥʮʝʧʮʠʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦʛʦ ʙʦʛʘʪʩʪʚʘ ʵʢʦʩʬʝʨʳ. ɺ 1798 ʛ. 32-ʣʝʪʥʠʡ 

ʧʨʦʚʠʥʮʠʘʣʴʥʳʡ ʩʚʷʱʝʥʥʠʢ ʊʦʤʘʩ ʈ. ʄʘʣʴʪʫʩ ʘʥʦʥʠʤʥʦ ʦʧʫʙʣʠʢʦʚʘʣ 

ʢʥʠʛʫ çʕʩʩʝ ʦ ʧʨʠʥʮʠʧʘʭ ʥʘʨʦʜʦʥʘʩʝʣʝʥʠʷè, ʚ ʢʦʪʦʨʦʡ ʦʥ, ʦʩʥʦʚʳʚʘʷʩʴ 

ʥʘ ʪʝʢʫʱʝʤ ʦʧʳʪʝ ɸʥʛʣʠʠ, ʧʠʩʘʣ, ʯʪʦ ʥʘʩʝʣʝʥʠʝ ʨʘʩʪʝʪ ʙʳʩʪʨʝʝ, ʯʝʤ 

ʧʨʠʦʟʚʦʜʩʪʚʦ ʧʨʦʜʫʢʪʦʚ ʧʠʪʘʥʠʷ, ʠ ʜʘʣʴʥʝʡʰʠʡ ʵʢʩʧʦʥʝʥʮʠʘʣʴʥʳʡ 

ʨʦʩʪ ʝʛʦ ʯʠʩʣʝʥʥʦʩʪʠ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʝʛʦ ʧʦʪʨʝʙʥʦʩʪʠ ʥʝʠʟʙʝʞʥʦ 

ʧʨʠʜʫʪ ʢ ʧʨʦʪʠʚʦʨʝʯʠʶ ʩ ʦʛʨʘʥʠʯʝʥʥʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ. ʊʘʢ 

ʚʦʟʥʠʢʣʘ ʜʨʫʛʘʷ ʣʠʥʠʷ ʤʠʨʦʧʦʥʠʤʘʥʠʷ, ʦʩʥʦʚʘʥʥʘʷ ʥʘ ʢʦʥʮʝʧʮʠʠ 

ʦʛʨʘʥʠʯʝʥʥʦʩʪʠ ʨʝʩʫʨʩʦʚ ʵʢʦʩʬʝʨʳ. ʈʘʟʚʠʪʠʝ ʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʵʪʠʭ 

ʜʚʫʭ ʢʨʘʡʥʠʭ ʢʦʥʮʝʧʮʠʡ ʠ ʷʚʠʣʠʩʴ ʦʩʥʦʚʦʡ ʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʦʝ 

ʬʦʨʤʠʨʫʝʪʩʷ ʩʝʡʯʘʩ ʚ ʚʠʜʝ ʛʝʦʵʢʦʣʦʛʠʠ. 

ɸʤʝʨʠʢʘʥʩʢʠʡ ʛʝʦʛʨʘʬ ɼʞʦʨʜʞ ʇʝʨʢʠʥʩ ʄʘʨʰ ʚ ʧʨʦʰʣʦʤ ʚʝʢʝ 

ʩʳʛʨʘʣ ʙʦʣʴʰʫʶ ʨʦʣʴ, ʚ ʦʩʦʙʝʥʥʦʩʪʠ ʚ ʘʥʛʣʦʷʟʳʯʥʦʤ ʤʠʨʝ, ʚ 

ʠʩʩʝʣʝʜʦʚʘʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʚ ʝʛʦ ʚʦʟʜʝʡʩʪʚʠʠ ʥʘ ʧʨʠʨʦʜʫ. ɺ 

1864 ʛ. ʦʥ ʦʧʫʙʣʠʢʦʚʘʣ ʤʦʥʦʛʨʘʬʠʶ çʏʝʣʦʚʝʢ ʠ ʧʨʠʨʦʜʘè (Man and 

Nature). ʆʥʘ ʙʳʣʘ ʠʟʜʘʥʘ ʥʘ ʨʫʩʩʢʦʤ ʷʟʳʢʝ ʚ ʇʝʪʝʨʙʫʨʛʝ ʚ ʚʠʜʝ ʪʦʤʘ ï 

586 ʩʪʨʘʥʠʮ ʧʦʜ  ʥʘʟʚʘʥʠʝʤ çʏʝʣʦʚʝʢ ʠ ʧʨʠʨʦʜʘ, ʠʣʠ ʦ ʚʣʠʷʥʠʠ 

ʯʝʣʦʚʝʢʘ ʥʘ ʠʟʤʝʥʝʥʠʝ ʬʠʟʠʢʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʧʨʠʨʦʜʳè. ɼ.ʇ. 

ʄʘʨʰ ʙʳʣ ʦʩʥʦʚʘʪʝʣʝʤ ʩʫʱʝʩʪʚʫʶʱʝʡ ʜʦ ʩʝʛʦ ʚʨʝʤʝʥʠ ʰʢʦʣʳ 

ʛʝʦʛʨʘʬʦʚ, ʬʘʢʪʠʯʝʩʢʠ ʦʨʝʥʪʠʨʦʚʘʥʥʦʡ ʥʘ ʚʦʧʨʦʩʳ ʛʝʦʵʢʦʣʦʛʠʠ ʚ 

ʋʥʠʚʝʨʩʠʪʝʪʝ ʂʣʘʨʢʘ ʚ ʰʪʘʪʝ ʄʘʩʩʘʯʫʩʝʪʩ (ʉʐɸ). 

ɸʥʘʣʦʛʠʯʥʫʶ ʨʦʣʴ ʚʦ ʬʨʘʥʢʦʷʟʳʯʥʦʤ ʤʠʨʝ ʩʳʛʨʘʣ ʬʨʘʥʮʫʟʩʢʠʡ 

ʛʝʦʛʨʘʬ ʕʣʠʟʝ ʈʝʢʣʶ, ʠʟʜʘʚʰʠʡ ʚ 1876 ʛ. ʤʥʦʛʦʪʦʤʥʫʶ ʨʘʙʦʪʫ çɿʝʤʣʷ ʠ 

ʣʶʜʠè. ʆʥʘ ʙʳʣʘ ʧʝʨʝʚʝʜʘʥʘ ʥʘ ʨʫʩʩʢʠʡ ʷʟʳʢ ʠ ʩʳʛʨʘʣʘ ʟʘʤʝʪʥʫʶ ʨʦʣʴ 

ʚ ʧʦʩʣʝʜʥʝʡ ʯʝʪʚʝʨʪʠ ʍɯʍ ʚʝʢʘ. 

ɺ ʉʦʚʝʪʩʢʦʤ ʉʦʶʟʝ ʩʣʦʞʠʣʦʩʴ ʠ ʫʩʧʝʰʥʦ ʨʘʟʚʠʚʘʣʦʩʴ 

ʥʘʧʨʘʚʣʝʥʠʝ, ʠʩʩʣʝʜʦʚʘʚʰʝʝ ʪʝʦʨʝʪʠʯʝʩʢʠʝ ʚʦʧʨʦʩʳ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ 

ʦʙʦʣʦʯʢʠ (ʃ.ʉ. ɹʝʨʛ, ʉ.ɺ. ʂʘʣʝʩʥʠʢ, ʂ.ʂ. ʄʘʨʢʦʚ, ɸ.ɸ. ɻʨʠʛʦʨʴʝʚ, ʄ.ʀ. 

ɹʫʜʳʢʦ ʠ ʜʨ.). ɿʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʣʦʩʴ ʪʘʢʞʝ ʚʦʧʨʦʩʘʤ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ ʯʝʣʦʚʝʢʘ ʠ ʧʨʠʨʦʜʳ (ʀ.ʇ. ɻʝʨʘʩʠʤʦʚ, ɺ.ɸ. ʂʦʚʜʘ ʠ 

ʜʨ.). 

 ɻ.ʉ. ʈʦʟʝʥʙʝʨʛ [8] ʩʯʠʪʘʝʪ, ʯʪʦ ʵʢʦʣʦʛʠʷ ï ʨʘʟʚʠʚʘʶʱʘʷʩʷ  ʥʘʫʢʘ ʠ 

ʝʝ ʧʦʥʷʪʠʡʥʳʡ, ʤʝʪʦʜʠʯʝʩʢʠʡ ʠ ʪʝʦʨʠʪʠʯʝʩʢʠʡ ʘʧʧʘʨʘʪʳ ʝʱʝ ʥʝ 

ʫʩʪʦʷʣʠʩʴ (ʪʘʢ, ʧʨʦʜʦʣʞʘʶʪʩʷ ʜʠʩʢʫʩʩʠʠ ʜʘʞʝ ʦʙ ʦʩʥʦʚʥʦʤ ʦʙʲʝʢʪʝ 

ʠʟʫʯʝʥʠʷ ʙʠʦʛʝʦʩʬʝʨʳ ï ʵʢʦʣʦʛʠʠ). ɻ.ʉ.ʈʦʟʝʥʙʝʨʛ ʧʨʦʚʝʣ ʘʥʘʣʠʟ 66 

ʦʧʨʝʜʝʣʝʥʠʡ ʧʦʥʷʪʠʷ çʵʢʦʣʦʛʠʷè ʠ ʩʜʝʣʘʣ ʚʳʚʦʜ ʦ ʜʦʩʪʘʪʦʯʥʦ ʯʝʪʢʦʤ 

ʨʘʟʜʝʣʝʥʠʠ ʵʪʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʪʨʠ ʛʨʫʧʧʳ: çʙʠʦʣʦʛʠʯʝʩʢʠʝè, 

çʦʙʱʝʩʪʚʝʥʥʳʝè ʠ çʩʤʝʰʘʥʥʳʝè. ɻʝʦʵʢʦʣʦʛʠʷ ʦʪʥʦʩʠʪʩʷ, ʚʠʜʠʤʦ, ʢ 

ʪʨʝʪʴʝʡ çʩʤʝʰʘʥʥʦʡè ʛʨʫʧʧʝ. 

 ɽʩʣʠ ʵʢʦʣʦʛʠʷ (ʪʝʨʤʠʥ ʚʚʝʜʝʥ ʚ ʥʘʫʢʫ ʚ 1866 ʛ. ʥʝʤʝʮʢʠʤ 

ʙʠʦʣʦʛʦʤ ʕʨʥʩʪʦʤ ɻʝʢʢʝʣʝʤ) ʦʪʥʦʩʠʪʩʷ ʢ çʨʘʟʚʠʚʘʶʱʝʡʩʷè ʥʘʫʢʝ ʩ 
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ʤʥʦʛʦʯʠʩʣʝʥʥʳʤʠ ʦʧʨʝʜʝʣʝʥʠʷʤʠ, ʪʦ ʯʪʦ ʤʦʞʥʦ ʩʢʘʟʘʪʴ ʦ ʥʦʚʦʤ 

ʥʘʫʯʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʛʝʦʵʢʦʣʦʛʠʠ? ɽʩʪʝʩʪʚʝʥʥʦ, ʦʥʘ ʥʘʭʦʜʠʪʩʷ ʝʱʝ ʥʘ 

ʩʪʘʜʠʠ ʨʘʟʚʠʪʠʷ ʠ ʩʪʘʥʦʚʣʝʥʠʷ, ʭʦʪʷ ʫʞʝ ʠʟʜʘʥʳ ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ 

ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ ʠ ʦʪʜʝʣʴʥʳʝ ʫʯʝʙʥʠʢʠ ʜʣʷ ʚʫʟʦʚ, ʢʘʢ ʚ ʉʅɻ, ʪʘʢ ʠ 

ʜʘʣʴʥʝʤ ʟʘʨʫʙʝʞʴʝ [9.10]. ɺʩʝ ʫʯʝʙʥʠʢʠ ʠ ʫʯʝʙʥʳʝ ʧʦʩʦʙʠʷ ʜʣʷ ʚʫʟʦʚ 

ʧʨʠʚʝʩʪʠ ʟʜʝʩʴ ʥʝʚʦʟʤʦʞʥʦ. ʊʦʣʴʢʦ ʚ ʈʦʩʩʠʠ ʠʟʜʘʥʦ ʫʞʝ ʥʝʩʢʦʣʴʢʦ 

ʜʝʩʷʪʢʦʚ ʫʯʝʙʥʠʢʦʚ ʧʦ ʛʝʦʵʢʦʣʦʛʠʠ ʜʣʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʨʘʟʣʠʯʥʦʛʦ 

ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʧʨʦʬʠʣʷ [9.10]. 

 ʅʦʚʦʝ ʥʘʫʯʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ï ʛʝʦʵʢʦʣʦʛʠʷ, ʧʦʣʫʯʠʣʦ ʦʩʦʙʝʥʥʦ 

ʙʫʨʥʦʝ ʨʘʟʚʠʪʠʝ ʟʘ ʧʦʩʣʝʜʥʠʝ 25-30 ʣʝʪ. ʊʘʢʦʝ ʥʘʧʨʘʚʣʝʥʠʝ ʦʪʤʝʯʘʝʪʩʷ 

ʢʘʢ ʚ ʉʅɻ (ʦʩʦʙʝʥʥʦ ʚ ʈʦʩʩʠʠ), ʪʘʢ ʠ ʚ ʜʘʣʴʥʝʤ ʟʘʨʫʙʝʞʴʝ (ʚ ʦʩʥʦʚʥʦʤ ʚ 

ʥʝʢʦʪʦʨʳʭ ʩʪʨʘʥʘʭ ɽʚʨʦʧʳ ʠ ʚ ʉʐɸ). ʇʨʠʯʝʤ, ʧʦʥʷʪʠʝ çʛʝʦʵʢʦʣʦʛʠʷè 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʜʚʦʷʢʦ: ʚ ʛʝʦʛʨʘʬʠʠ (ʬʠʟʠʯʝʩʢʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ), ʛʜʝ 

ʚʧʝʨʚʳʝ ʟʘʨʦʜʠʣʩʷ ʪʝʨʤʠʥ çʣʘʥʜʰʘʬʪʥʘʷ ʵʢʦʣʦʛʠʷè ʠʣʠ çʛʝʦʵʢʦʣʦʛʠʷè 

[11], ʘ ʪʘʢʞʝ ʚ ʛʝʦʣʦʛʠʠ. 

 ʇʦʷʚʣʝʥʠʝ ʛʝʦʵʢʦʣʦʛʠʠ ʦʙʫʩʣʦʚʣʝʥʦ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, 

ʧʦʪʨʝʙʥʦʩʪʴʶ ʧʦʟʥʘʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʥʘ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤ 

ʫʨʦʚʥʝ ʩ ʧʦʤʦʱʴʶ ʤʝʪʦʜʦʚ ʛʝʦʛʨʘʬʠʠ, ʩ ʜʨʫʛʦʡ ï ʦʙʲʝʢʪʠʚʥʳʤʠ 

ʧʨʦʮʝʩʩʘʤʠ ʨʘʩʰʠʨʝʥʠʷ ʠ ʢʦʵʚʦʣʶʮʠʠ (ʚʟʘʠʤʦʧʨʦʥʠʢʥʦʚʝʥʠʷ ʠ 

ʚʟʘʠʤʦʧʨʠʩʧʦʩʦʙʣʝʥʠʷ) ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʟʥʘʥʠʡ. 

ʆʜʥʠʤ ʠʟ ʧʝʨʚʳʭ ʘʚʪʦʨʦʚ, ʧʨʝʜʣʦʞʠʚʰʠʭ ʧʦʥʷʪʠʝ çʛʝʦʵʢʦʣʦʛʠʷè ʚ ʍʍ 

ʚʝʢʝ ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʳʡ ʥʝʤʝʮʢʠʡ ʛʝʦʛʨʘʬ ʂʘʨʣ ʊʨʦʣʣʴ[11]. ʆʥ ʦʪʤʝʯʘʝʪ 

çɺ ʩʚʦʝʤ ʦʙʟʦʨʝ ʨʝʟʫʣʴʪʘʪʦʚ ʠʩʣʝʜʦʚʘʥʠʡ ʩ ʧʦʤʦʱʴʶ ʘʵʨʦʬʦʪʦʩʲʝʤʢʠ 

ʚʦ ʚʩʝʤ ʤʠʨʝ ʷ ʧʨʝʜʣʦʞʠʣ ʚ 1939 ʛ. ʠʩʧʦʣʴʟʦʚʘʪʴ ʵʪʦʪ ʤʝʪʦʜ ʪʘʢʞʝ ʠ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʘʣʦʠʟʫʯʝʥʥʳʭ ʟʝʤʝʣʴ ʚ ʢʘʯʝʩʪʚʝ ʟʘʜʘʯʠ ʛʝʦʛʨʘʬʠʯʝʩʢʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʙʫʜʫʱʝʤ. ʇʦʟʜʥʝʝ ʷ ʦʧʨʝʜʝʣʠʣ ʣʘʥʜʰʘʬʪʥʫʶ ʵʢʦʣʦʛʠʶ 

ʢʘʢ çʠʟʫʯʝʥʠʝ ʦʩʥʦʚʥʳʭ ʢʦʤʧʣʝʢʩʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʤʠ ʤʝʞʜʫ ʞʠʚʳʤʠ ʩʦʦʙʱʝʩʪʚʘʤʠ ʠ  ʠʭ ʩʨʝʜʦʡ ʚ 

ʜʘʥʥʦʡ ʯʘʩʪʠ ʣʘʥʜʰʘʬʪʘè. ʂ.ʊʨʦʣʣʴ ʩʯʠʪʘʝʪ, ʯʪʦ ʙʠʦʛʝʦʮʝʥʦʣʦʛʠʷ (ʧʦ 

ɺ.ʅ.ʉʫʢʘʯʝʚʫ) ʠʜʝʥʪʠʯʥʘ ʪʝʨʤʠʥʫ çʣʘʥʜʰʘʬʪʥʘʷ ʵʢʦʣʦʛʠʷè, 

ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʠʤ ʚ 1939 ʛ. ɼʘʣʝʝ ʦʥ ʧʠʰʝʪ: çɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʫʣʫʯʰʠʪʴ 

ʚʟʘʠʤʦʧʦʥʠʤʘʥʠʝ ʫʯʝʥʳʭ ʨʘʟʥʳʭ ʩʪʨʘʥ, ʷ ʥʝʜʘʚʥʦ ʧʨʝʜʣʦʞʠʣ ʪʝʨʤʠʥ ç 

ʛʝʦʵʢʦʣʦʛʠʷè [11]. 

 ʅ.ʌ. ʈʝʡʤʝʨʩ[12] ʧʨʝʜʣʘʛʘʝʪ ʩʣʝʜʫʶʱʝʝ ʦʧʨʝʜʝʣʠʝ ʛʝʦʵʢʦʣʦʛʠʠ: 

çʕʢʦʣʦʛʠʷ ʛʝʦʛʨʘʬʠʯʝʩʢʘʷ (ʛʝʦʵʢʦʣʦʛʠʷ ʣʘʥʜʰʘʬʪʥʘʷ) ï ʨʘʟʜʝʣ 

ʵʢʦʣʦʛʠʠ, ʦʩʥʦʚʘʥʥʳʡ ʥʘ ʧʨʠʣʦʞʝʥʠʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

ʢ ʛʝʦʛʨʘʬʠʯʝʩʢʠʤ ʧʨʦʮʝʩʩʘʤè. ʇʦʷʚʣʝʥʠʝ ʠ ʫʩʠʣʝʥʠʝ ʚʥʠʤʘʥʠʷ ʢ 

ʣʘʥʜʰʘʬʪʥʦʡ ʵʢʦʣʦʛʠʠ (ʛʝʦʵʢʦʣʦʛʠʠ) ʥʝ ʩʣʫʯʘʡʥʦ. ʅʘ ʩʪʳʢʝ ʛʝʦʛʨʘʬʠʠ 

ʠ ʵʢʦʣʦʛʠʠ ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʚʳʷʚʣʝʥʠʷ ʥʦʚʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʧʨʠʨʦʜʳ ʠ ʦʙʱʝʩʪʚʘ. ʀʟʚʝʩʪʥʳʡ ʛʝʦʛʨʘʬ ɼ.ʃ. 

ɸʨʤʘʥʜ ʧʦ ʧʦʚʦʜʫ ʛʝʦʵʢʦʣʦʛʠʠ ʦʪʤʝʪʠʣ: çʊʝʨʤʠʥ ʊʨʦʣʣʷ 

çʣʘʥʜʰʘʬʪʥʘʷ ʵʢʦʣʦʛʠʷè, ʤʦʞʝʪ ʙʳʪʴ, ʙʣʠʞʝ ʙʴʝʪ ʚ ʮʝʣʴ, ʯʝʤ 

ʧʨʠʤʝʥʷʝʤʳʡ ʫ ʥʘʩ ʪʝʨʤʠʥ çʛʝʦʬʠʟʠʢʘ ʣʘʥʜʰʘʬʪʘè [13].  
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 ʅʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʧʦʥʷʪʠʝ çʛʝʦʵʢʦʣʦʛʠʷè ʧʨʝʜʩʪʘʚʣʶʪ ʢʘʢ ʥʘʫʢʫ, 

ʠʟʫʯʘʶʱʫʶ ʪʦʣʴʢʦ ʚʣʠʷʥʠʝ ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʥʘ ʧʨʠʨʦʜʥʫʶ 

ʩʨʝʜʫ ʠ ʙʠʦʩʬʝʨʫ. ʇʦʜʦʙʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʥʘʭʦʜʠʤ ʫ ʘʚʪʦʨʦʚ ʫʯʝʙʥʠʢʘ 

çʆʩʥʦʚʳ ʛʝʦʵʢʦʣʦʛʠʠè ɹʝʣʦʟʝʨʩʢʦʛʦ ɻ.ʅ., ɺʫʛʘʣʠʥʩʢʦʛʦ ɺ.ʉ., ʃʘʚʨʦʚʘ 

ʉ.ɹ., ʃʘʩʪʦʯʢʠʥʘ ɸ.ʅ., ʄʦʨʘʯʝʚʩʢʦʛʦ ɺ.ɻ. ʠ ʜʨʫʛʠʭ  [9]. ʅʘʤ 

ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ, ʯʪʦ ʛʝʦʵʢʦʣʦʛʠʷ ʠʟʫʯʘʝʪ ʥʝ ʪʦʣʴʢʦ ʘʥʪʨʦʧʦʛʝʥʥʳʝ 

ʣʘʥʜʰʘʬʪʳ, ʥʦ ʠ ʧʨʠʨʦʜʥʳʝ, ʥʝ ʠʟʤʝʥʝʥʥʳʝ ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʯʝʣʦʚʝʢʘ 

ʣʘʥʜʰʘʬʪʳ. 

 çɻʝʦʵʢʦʣʦʛʠʷ ï ʥʘʫʢʘ, ʠʟʫʯʘʶʱʘʷ ʥʝʦʙʨʘʪʠʤʳʝ ʧʨʦʮʝʩʩʳ ʠ 

ʷʚʣʝʥʠʷ ʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ ʠ ʙʠʦʩʬʝʨʝ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʠʥʪʝʥʩʠʚʥʦʛʦ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ, ʘ ʪʘʢʞʝ ʙʣʠʟʢʠʝ ʠ 

ʦʪʜʘʣʝʥʥʳʝ ʚʦ ʚʨʝʤʝʥʠ ʧʦʩʣʝʜʩʪʚʠʷ ʵʪʠʭ ʚʦʟʜʝʡʩʪʚʠʡ. ʊʘʢʦʝ 

ʦʧʨʝʜʝʣʝʥʠʝ ʛʝʦʵʢʦʣʦʛʠʠ ʧʦʟʚʦʣʷʝʪ ʩʯʠʪʘʪʴ ʝʝ ʥʘʫʢʦʡ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ, 

ʙʦʣʝʝ ʪʦʛʦ, ʦʥʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʜʠʥ ʠʟ ʩʘʤʳʭ ʩʦʚʨʝʤʝʥʥʳʭ 

ʨʘʟʜʝʣʦʚ ʦʙʱʝʛʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʟʥʘʥʠʷ, ʷʚʣʷʷʩʴ, ʧʦ ʩʫʱʝʩʪʚʫ, 

ʠʥʪʝʛʨʘʪʠʚʥʦʡ ʝʛʦ ʬʦʨʤʦʡè. ʊʘʢʦʝ ʦʧʨʝʜʝʣʥʠʝ ʛʝʦʵʢʦʣʦʛʠʠ ʜʘʣ 

ʧʨʦʬʝʩʩʦʨ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛʩʢʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʂ.ʄ.ʇʝʪʨʦʚ [10]. 

 ʇʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʧʨʝʜʤʝʪʝ ʛʝʦʵʢʦʣʦʛʠʠ ʧʦ ʘʚʪʦʨʫ ʜʘʥʥʦʡ ʩʪʘʪʴʠ 

ʩʚʦʜʠʪʩʷ ʢ ʩʣʝʜʫʶʱʠʤ ʧʦʣʦʞʝʥʠʷʤ (ʦʧʨʝʜʝʣʝʥʠʶ). ɻʝʦʵʢʦʣʦʛʠʷ 

ʠʩʩʣʝʜʫʝʪ ʩʪʨʫʢʪʫʨʫ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠ ʵʚʦʣʶʮʠʶ ʦʪʢʨʳʪʳʭ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ ï ʣʘʥʜʰʘʬʪʦʚ (ʵʢʦʩʠʩʪʝʤ), ʦʙʤʝʥ ʚʝʱʝʩʪʚ, 

ʵʥʝʨʛʠʠ ʠ ʠʥʬʦʨʤʘʮʠʠ ʤʝʞʜʫ ʢʦʤʧʦʥʝʥʪʘʤʠ ʧʨʠʨʦʜʥʳʭ ʠ ʧʨʠʨʦʜʥʦ-

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʣʘʥʜʰʘʬʪʦʚ, ʚʣʠʷʥʠʝ ʠ ʚʟʘʠʤʦʩʚʷʟʴ ʘʙʠʦʪʠʯʝʩʢʠʭ 

ʢʦʤʧʦʥʝʥʪʦʚ ʥʘ ʙʠʦʪʫ, ʩʚʷʟʘʥʥʫʶ ʩ ʟʦʥʘʣʴʥʳʤʠ ʫʩʣʦʚʠʷʤʠ ʠ ʚʣʠʷʥʠʝʤ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ ï ʙʠʦʪʳ ʠ ʥʘʩʝʣʝʥʠʝ ʩ 

ʫʯʝʪʦʤ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ (ʙʠʦʪʠʯʝʩʢʦʛʦ) ʠ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʢʨʫʛʦʚʦʨʦʪʘ 

ʚʝʱʝʩʪʚ (ʦʪ ʣʘʥʜʰʘʬʪʘ ʜʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʠ ʠ ʙʠʦʩʬʝʨʳ ʚ 

ʮʝʣʦʤ). ʇʨʠ ʵʪʦʤ ʠʟʫʯʘʶʪʩʷ ʚ ʢʦʤʧʣʝʢʩʝ ʧʨʠʨʦʜʥʳʝ ʠ ʧʨʠʨʦʜʥʦ-

ʭʦʟʷʡʩʪʚʝʥʥʳʝ ʧʦʜʩʠʩʪʝʤʳ, ʪ.ʝ. ʨʝʯʴ ʠʜʝʪ ʦ ʛʝʦʛʨʘʬʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ, 

ʛʝʦʪʝʭʥʠʯʝʩʢʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʚʟʘʠʤʦʩʚʷʟʷʭ ʠ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷʭ ʩ ʣʘʥʜʰʘʬʪʘʤʠ, ʵʢʦʩʠʩʪʝʤʘʤʠ, ʘʥʘʣʠʟʝ ʵʚʦʣʶʮʠʠ ʠ 

ʧʨʦʛʥʦʟʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ ʜʣʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ. ʕʚʦʣʶʮʠʷ (ʠʣʠ ʨʘʟʚʠʪʠʝ) 

ʣʘʥʜʰʘʬʪʦʚ (ʵʢʦʩʠʩʪʝʤ) ʧʦʜʨʘʟʫʤʝʚʘʝʪʩʷ ʚ ʧʨʦʰʣʦʤ, ʥʘʩʪʦʷʱʝʤ ʠ 

ʙʫʜʫʱʝʤ ʚʨʝʤʝʥʥʳʭ ʠʥʪʝʨʚʘʣʘʭ ʠ ʘʩʧʝʢʪʘʭ  [5]. 

 ʆ ʩʠʩʪʝʤʥʦʤ ʭʘʨʘʢʪʝʨʝ ʧʨʦʙʣʝʤ ʛʝʦʵʢʦʣʦʛʠʠ. ʉʠʩʪʝʤʘ ï 

ʚʝʱʝʩʪʚʝʥʥʦ-ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ 

ʢʦʤʧʦʥʝʥʪʦʚ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʧʨʷʤʳʤʠ ʠ ʦʙʨʘʪʥʳʤʠ ʩʚʷʟʷʤʠ ʚ 

ʥʝʢʦʪʦʨʦʝ ʝʜʠʥʩʪʚʦ. ɻʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʥʦʩʷʪ ʢʘʢ ʧʨʘʚʠʣʦ, 

ʩʠʩʪʝʤʥʳʡ ʭʘʨʘʢʪʝʨ. ʉʠʩʪʝʤʳ ï ʵʪʦ ʨʝʟʫʣʴʪʘʪ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʣʦʞʥʳʭ 

ʛʝʦʩʬʝʨ ʢʘʢ ʤʝʞʜʫ ʩʦʙʦʡ ʪʘʢ ʠ ʤʝʞʜʫ ʛʝʦʩʬʝʨʘʤʠ ʠ ʦʙʱʝʩʪʚʦʤ ï ʢʘʢ 

ʩʦʮʠʘʣʴʥʳʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʧʦʣʠʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ. 

ɻʝʦʵʢʦʣʦʛʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ ʵʪʦ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʣʦʞʥʳʝ 
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ʩʘʤʦʨʝʛʫʣʠʨʫʝʤʳʝ ʠ ʩʘʤʦʦʨʛʘʥʠʟʫʶʱʠʝʩʷ ʩʠʩʪʝʤʳ (ʙʝʟ ʚʣʠʷʥʠʭ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ).  

 ɻʦʚʦʨʷ ʦʙ ʦʙʲʝʢʪʝ ʛʝʦʵʢʦʣʦʛʠʠ, ʥʝʢʦʪʦʨʳʝ ʘʚʪʦʨʳ ʚʝʜʫʪ ʨʝʯʴ 

ʪʦʣʴʢʦ ʦ ʛʝʦʩʬʝʨʘʭ ʠʣʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʝʛʦ ʚ ʨʘʤʢʘʭ ʙʠʦʩʬʝʨʦʣʦʛʠʠ. 

ʊʘʢʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʥʘ ʚʳʩʰʝʤ ʪʘʢʩʦʥʦʤʠʯʝʩʢʦʤ ʫʨʦʚʥʝ, ʙʝʟʫʩʣʦʚʥʦ, 

ʥʝʦʙʭʦʜʠʤʳ. ʅʦ ʝʩʣʠ ʥʝ ʧʨʦʚʦʜʠʪʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʛʝʦʵʢʦʣʦʛʠʠ ʥʘ 

ʫʨʦʚʥʝ ʪʠʧʦʣʦʛʠʯʝʩʢʠʭ ʝʜʠʥʠʮ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʷ ï ʣʘʥʜʰʘʬʪʦʚ, 

ʫʨʦʯʠʱ ʠ ʬʘʮʠʡ, ʧʨʦʚʦʜʠʤʳʝ ʨʘʙʦʪʳ ʤʦʛʫʪ ʧʦʪʝʨʷʪʴ ʧʨʠʢʣʘʜʥʦʝ 

ʟʥʘʯʝʥʠʝ. ʀʤʝʶʪʩʷ ʚ ʚʠʜʫ ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʦʥʝʥʪʳ ʣʘʥʜʰʘʬʪʘ ï ʛʦʨʥʳʝ 

ʧʦʨʦʜʳ, ʘʪʤʦʩʬʝʨʘ (ʢʣʠʤʘʪ), ʧʦʯʚʳ ʠ ʙʠʦʪʘ. ʄʳ ʥʝ ʦʪʨʠʮʘʝʤ ʨʦʣʴ 

ʜʨʫʛʠʭ ʢʦʤʧʦʥʝʥʪʦʚ, ʥʦ ʚ ʛʝʦʵʢʦʣʦʛʠʠ ʚʝʜʫʱʫʶ ʨʦʣʴ ʠʛʨʘʝʪ, ʦʯʝʚʠʜʥʦ, 

ʵʢʦʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ, ʪ.ʝ. ʫʯʠʪʳʚʘʝʪʩʷ ʟʥʘʯʝʥʠʝ ʠ ʨʦʣʴ ʙʠʦʪʳ 

ʣʘʥʜʰʘʬʪʘ, ʪʝʩʥʦ ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʡ ʩ ʢʣʠʤʘʪʦʤ ʠ ʧʦʯʚʦʡ. ʗʨʢʠʤ 

ʧʨʠʤʝʨʦʤ, ʧʦʜʪʚʝʨʞʜʘʶʱʠʤ ʜʘʥʥʦʝ ʧʦʣʦʞʝʥʠʝ ʦ ʪʨʝʭ çʫʟʣʦʚʳʭè 

ʙʠʦʛʝʦʮʝʥʦʪʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʘʭ ʣʘʥʜʰʘʬʪʘ (ʠʣʠ ʵʢʦʩʠʩʪʝʤʳ) 

ʷʚʣʷʝʪʩʷ ʩʭʝʤʘ ʩʪʨʦʝʥʠʷ ʙʠʦʮʝʥʦʟʘ ʠ ʝʛʦ ʚʥʫʪʨʝʥʥʠʝ ʚʟʘʠʤʦʩʚʷʟʠ. 

ʕʢʦʪʦʧ ʠ ʙʠʦʮʝʥʦʟ ʩʦʩʪʘʚʣʷʶʪ ʝʜʠʥʫʶ ʩʠʩʪʝʤʫ-ʙʠʦʛʝʦʮʝʥʦʟ. 

ɹʠʦʛʝʦʮʝʥʦʟ ʥʝʤʳʩʣʠʤ ʚʥʝ ʵʢʦʪʦʧʘ, ʩʚʦʝʡ ʦʩʥʦʚʳ, ʩʦʩʪʦʷʱʝʡ ʠʟ ʧʦʯʚʳ 

ʠ ʢʣʠʤʘʪʘ. 

 ɺ ʧʨʠʥʮʠʧʝ, ʚ ʩʦʯʝʪʘʥʠʠ ʣʠʪʦʩʬʝʨʳ ʠ ʧʝʜʦʩʬʝʨʳ (ʧʦʯʚʳ) 

ʦʩʥʦʚʥʫʶ ʙʠʦʪʠʯʝʩʢʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʧʦʯʚʝʥʥʳʡ ʧʦʢʨʦʚ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʨʝʯʴ ʠʜʝʪ ʦ ʪʨʝʭ ʚʝʜʫʱʠʭ ʙʠʦʪʠʯʝʩʢʠʭ çʫʟʣʦʚʳʭè ʢʦʤʧʦʥʝʥʪʘʭ 

ʣʘʥʜʰʘʬʪʘ ï ʢʣʠʤʘʪʝ (ʘʪʤʦʩʬʝʨʘ), ʧʦʯʚʝ ʠ ʙʠʦʪʝ, ʦ ʠʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʚ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ ʙʠʦʤʘʩʩʳ, ʚ ʮʝʣʦʤ 

ʵʢʦʩʠʩʪʝʤʳ. ʇ. ɼʶʚʠʥʴʦ ʠ ʄ. ʊʘʥʛ [14] ʨʘʩʩʤʘʪʨʠʚʘʶʪ 

ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʷ ʠ ʚʟʘʠʤʦʩʚʷʟʠ ʤʝʞʜʫ ʢʣʠʤʘʪʦʤ, ʧʦʯʚʦʡ ʠ ʙʠʦʤʦʤ (ʫ 

ʥʘʩ çʙʠʦʪʘè - ʙʦʣʝʝ ʥʠʟʢʘʷ ʪʘʢʩʦʥʦʤʠʯʝʩʢʘʷ ʝʜʠʥʠʮʘ). ʕʪʠ ʘʚʪʦʨʳ 

ʦʪʤʝʯʘʶʪ: çʇʦʯʚʘ ʥʝ ʚʦʟʥʠʢʘʝʪ ʚʥʝʟʘʧʥʦ ʠʟ ʤʘʪʝʨʠʥʩʢʦʡ ʛʦʨʥʦʡ 

ʧʦʨʦʜʳ, ʘ ʤʝʜʣʝʥʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʠ çʚʳʟʨʝʚʘʝʪè ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ 

ʢʣʠʤʘʪʘ, ʧʨʦʠʟʨʘʩʪʘʶʱʝʡ ʥʘ ʥʝʡ ʨʘʩʪʠʪʝʣʴʥʦʩʪʠ ʠ ʥʘʩʝʣʷʶʱʠʭ ʝʝ 

ʦʨʛʘʥʠʟʤʦʚ. ʉʫʱʝʩʪʚʫʝʪ ʩʚʦʝʦʙʨʘʟʥʘʷ ʪʨʦʡʩʪʚʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ, ʯʣʝʥʳ 

ʢʦʪʦʨʦʡ ʚʟʘʠʤʥʦ ʚʣʠʷʶʪ ʜʨʫʛ ʜʨʫʛʘ. ʕʪʦ ʠ ʝʩʪʴ ʵʢʦʩʠʩʪʝʤʘ ʚ ʧʨʷʤʦʤ 

ʩʤʳʩʣʝ ʵʪʦʛʦ ʩʣʦʚʘ, ʢʦʪʦʨʘʷ ʵʚʦʣʶʮʠʦʥʠʨʫʝʪ, ʧʦʢʘ ʥʝ ʜʦʩʪʠʛʥʝʪ 

ʩʦʩʪʦʷʥʠʷ ʨʘʚʥʦʚʝʩʠʷè [14]. 

 ɺʳʜʝʣʷʶʪ ʜʚʘ ʛʣʘʚʥʳʭ ʮʠʢʣʘ ʚ ʨʘʟʚʠʪʠʠ ʧʨʠʨʦʜʥʳʭ ʵʢʦʩʠʩʪʝʤ, 

ʣʘʥʜʰʘʬʪʦʚ ʠ ʧʦʯʚ ï ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʠʡ ʠ ʙʠʦʛʝʦʤʦʨʬʦʣʦʛʠʯʝʩʢʠʡ. ɼʣʷ 

ʥʘʩ ʚʘʞʝʥ ʧʝʨʚʳʡ ʮʠʢʣ. ɹʠʦʢʣʠʤʘʪʠʯʝʩʢʠʡ ʮʠʢʣ ʨʘʟʚʠʪʠʷ ʦʙʫʩʣʦʚʣʝʥ 

ʢʦʩʤʠʯʝʩʢʠʤʠ ʠ ʦʙʱʝʧʣʘʥʝʪʘʨʥʳʤʠ ʧʨʠʨʦʜʥʳʤʠ ʷʚʣʝʥʠʷʤʠ, 

ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʥʝʪʳ ʩʦʣʥʝʯʥʦʡ ʨʘʜʠʘʮʠʠ ʠ 

ʜʠʥʘʤʠʢʦʡ ʧʦʯʚʳ ʠ ʘʪʤʦʩʬʝʨʳ; ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ ʚ ʵʪʦʤ ʮʠʢʣʝ 

ʵʚʦʣʶʮʠʦʥʠʨʫʝʪ ʚʤʝʩʪʝ ʩ ʧʦʯʚʦʡ ʠ ʢʣʠʤʘʪʦʤ[15]. 

 ʕʪʠ ʧʦʣʦʞʝʥʠʷ ʦʙʲʝʢʪʠʚʥʦ ʧʦʜʪʚʝʨʞʜʘʶʪ ʠ ʫʪʦʯʥʷʶʪ 

ʧʨʝʜʣʘʛʘʝʤʳʡ ʥʘʤʠ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʡ ʧʨʠʥʮʠʧ ʦ ʚʝʜʫʱʠʭ 

ʙʠʦʛʝʦʮʝʥʦʪʠʯʝʩʢʠʭ çʫʟʣʦʚʳʭè ʢʦʤʧʦʥʝʥʪʘʭ ʣʘʥʜʰʘʬʪʘ ï ʢʣʠʤʘʪʘ 
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(ʘʪʤʦʩʬʝʨʘ), ʧʦʯʚʳ ʠ ʙʠʦʪʳ ï ʦʩʥʦʚʥʳʭ ʚʥʫʪʨʝʥʥʠʭ ʩʪʨʫʢʪʫʨʘʭ 

ʛʝʦʵʢʦʣʦʛʠʠ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʘʚʪʦʪʨʦʬʥʦʛʦ 

ʙʠʦʛʝʥʝʟʘ ʠ ʨʘʟʚʠʪʠʷ ʣʘʥʜʰʘʬʪʘ ʚ ʮʝʣʦʤ. ʅʘʟʚʘʥʥʳʝ ʠ ʧʨʠʚʝʜʝʥʥʳʝ 

ʚʳʰʝ ʙʠʦʪʠʯʝʩʢʠʝ çʫʟʣʦʚʳʝè ʢʦʤʧʦʥʝʥʪʳ ʣʘʥʜʰʘʬʪʘ ʷʚʣʷʶʪʩʷ ʧʦ 

ʩʫʱʝʩʪʚʫ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ ʢʦʤʧʦʥʝʥʪʘʤʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʤʠ 

ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʳʡ ʙʠʦʛʝʦʭʠʤʠʯʝʩʢʠʡ ʢʨʫʛʦʚʦʨʦʪ ʚʝʱʝʩʪʚ ʠ ʧʨʠʥʮʠʧʳ 

ʦʨʛʘʥʠʟʦʚʘʥʥʦʩʪʠ ʙʠʦʩʬʝʨʳ. ʆʧʨʝʜʝʣʝʥʠʝ ʧʦʥʷʪʠʷ çʵʢʦʣʦʛʠʯʝʩʢʠʝ 

ʢʦʤʧʦʥʝʥʪʳè ʧʨʠʚʝʜʝʥʦ ʚ çʕʢʦʣʦʛʠʯʝʩʢʦʤ ʵʥʮʠʢʣʦʧʝʜʠʯʝʩʢʦʤ 

ʩʣʦʚʘʨʝè [16]. ʋʩʪʦʡʯʠʚʦʩʪʴ ʣʘʥʜʰʘʬʪʦʚ ʠ ʵʢʦʩʠʩʪʝʤ, ʢʘʢ ʠʟʚʝʩʪʥʦ, 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʙʠʦʛʝʦʮʝʥʦʪʠʯʝʩʢʠʤʠ ʫʩʣʦʚʠʷʤʠ, ʜʣʠʪʝʣʴʥʳʤ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴʶ ʵʢʦʩʠʩʪʝʤ, 

ʦʜʥʠʤ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʙʠʦʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʣʘʥʜʰʘʬʪʘ [17,18,19]. 

 ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʟʣʠʯʥʘʷ ʩʪʝʧʝʥʴ ʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ (ʠ 

ʢʦʤʬʦʨʪʥʦʩʪʠ) ʘʙʠʦʪʠʯʝʩʢʦʡ ʩʨʝʜʳ, ʘʙʠʦʪʠʯʝʩʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ ʚʣʠʷʝʪ 

ʥʘ ʨʘʟʚʠʪʠʝ, ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʠ ʵʚʦʣʶʮʠʶ ʙʠʦʪʳ, ʝʝ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, 

ʯʪʦ ʚ ʩʫʱʥʦʩʪʠ, ʥʘ ʵʣʝʤʝʥʪʘʨʥʦʤ ʫʨʦʚʥʝ ʦʧʨʝʜʝʣʷʝʪ ʩʦʜʝʨʞʘʥʠʝ 

ʛʝʦʵʢʦʣʦʛʠʠ. ʂʘʢ ʦʪʤʝʯʘʝʪ ʇʦʣ ʄʠʪʯʝʣʣ ʙʦʣʴʰʠʥʩʪʚʦ ʚʘʞʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʷʚʣʝʥʠʡ ʤʦʞʥʦ ʧʦʣʥʦʩʪʴʶ ʧʦʥʷʪʴ ʪʦʣʴʢʦ ʥʘ ʫʨʦʚʥʝ 

ʣʘʥʜʰʘʬʪʥʦʡ ʵʢʦʣʦʛʠʠ (ʛʝʦʵʢʦʣʦʛʠʠ). ï ç101 ʢʣʶʯʝʚʘʷ ʠʜʝʷ: 

ʕʢʦʣʦʛʠʷè. ʄ., ʀʟʜʘʪʝʣʴʩʪʚʦ ʊʦʨʛʦʚʳʡ ʜʦʤ. ɻʈɸʅɼ, 2001.-223 ʩ. 

 ɺʳʰʝ ʙʳʣʘ ʦʪʤʝʯʘʥʘ ʪʨʦʡʩʪʚʝʥʥʘʷ ʟʘʚʠʩʠʤʦʩʪʴ ʦʩʥʦʚʥʳʭ 

çʫʟʣʦʚʳʭè ʢʦʤʧʦʥʝʥʪʦʚ ʣʘʥʜʰʘʬʪʘ. ɿʥʘʯʝʥʠʝ ʠʭ ʚʘʞʥʦ ʥʝ ʪʦʣʴʢʦ ʜʣʷ 

ʩʪʨʫʢʪʫʨʳ ʛʝʦʵʢʦʣʦʛʠʠ. ʆʥʠ ʠʛʨʘʶʪ ʪʘʢʞʝ ʦʯʝʥʴ ʚʘʞʥʫʶ ʨʦʣʴ ʚ 

ʬʠʟʠʯʝʩʢʦʡ ʛʝʦʛʨʘʬʠʠ, ʚ ʣʘʥʜʰʘʬʪʦʚʝʜʝʥʠʠ. ʀʭ ʜʝʡʩʪʚʠʝ ʠ 

ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʴ ʚʣʠʷʥʠʷ ʤʦʞʥʦ ʨʘʩʧʦʣʦʞʠʪʴ ʚ ʩʣʝʜʫʶʱʠʡ ʨʷʜ: 

ʢʣʠʤʘʪ, ʙʠʦʪʘ, ʧʦʯʚʳ. ʅʘʠʙʦʣʝʝ ʛʣʘʚʥʳʤ, ʚʝʜʫʱʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʚ 

ʙʠʦʛʝʦʮʝʥʦʣʦʛʠʯʝʩʢʦʤ ʧʨʦʮʝʩʩʝ ʷʚʣʷʝʪʩʷ ʢʣʠʤʘʪ (ʝʩʣʠ ʥʝ ʧʨʠʥʠʤʘʪʴ 

ʠʥʦʛʜʘ ʚʦ ʚʥʠʤʘʥʠʝ ʠʥʪʝʥʩʠʚʥʳʡ ʘʥʪʨʦʧʦʛʝʥʥʳʡ ʬʘʢʪʦʨ, ʢʦʪʦʨʳʡ ʚʦ 

ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʷʶʱʠʤ). ɻʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ 

ʢʣʠʤʘʪʘ ʫʞʝ ʦʢʘʟʳʚʘʝʪ ʩʚʦʝ ʚʣʠʷʥʠʷ ʥʘ ʢʦʤʧʦʥʝʥʪʳ ʣʘʥʜʰʘʬʪʘ ʠ 

ʠʟʤʝʥʝʥʠʝ ʧʦʩʣʝʜʥʝʛʦ ʚ ʨʘʟʣʠʯʥʳʭ ʧʨʠʨʦʜʥʳʭ ʟʦʥʘʭ ɿʝʤʣʠ[20,21,22]. 

 ɻʝʦʵʢʦʣʦʛʠʷ ʠ çʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝè ʙʣʠʟʢʠʝ ʠ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʝ 

ʥʘʧʨʘʚʣʝʥʥʠʷ, ʚ ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʦʧʨʝʜʝʣʷʶʱʠʝ ʨʘʮʠʦʥʘʣʴʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ, ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʦʭʨʘʥʫ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʩ ʫʯʝʪʦʤ 

ʥʦʚʝʡʰʠʭ ʥʘʫʯʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʠ ʜʦʩʪʠʞʝʥʠʡ. ʇʦʣʥʦʝ ʦʧʨʝʜʝʣʝʥʠʝ ʠ 

ʩʦʜʝʨʞʘʥʠʝ ʧʦʥʷʪʠʷ (ʪʝʨʤʠʥʘ) çʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝè ʧʨʠʚʝʜʝʥʦ ʚ 

çʕʢʦʣʦʛʠʯʝʩʢʦʤ ʵʥʮʠʢʣʦʧʝʜʠʯʝʩʢʦʤ ʩʣʦʚʘʨʝè [16]: çʇʦʢʘ, ʜʦ 

ʦʢʦʥʯʘʪʝʣʴʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ ʬʦʨʤʘʣʴʥʦʛʦ ʤʝʩʪʘ ʚ ʩʠʩʪʝʤʝ ʥʘʫʢ, 

çʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝè ʩʣʝʜʫʝʪ ʥʘʨʷʜʫ ʩ ʦʭʨʘʥʦʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʦʪʥʦʩʠʪʴ ʢ ʝʩʪʝʩʪʚʝʥʥʳʤ ʥʘʫʢʘʤ ʚ ʮʝʣʦʤ, ʪʘʢ ʢʘʢ ʠʩʪʦʢʦʤ 

çʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷè ʙʳʣʠ ʛʝʦʛʨʘʬʠʷ ʠ ʵʢʦʣʦʛʠʷ, ʧʨʦʜʦʣʞʘʶʱʠʝ 

ʦʩʪʘʚʘʪʴʩʷ ʚʝʜʫʱʠʤ ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʙʘʟʠʩʦʤ çʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷè 

[16]. 
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 ɼʣʷ ʥʘʩ ʦʯʝʥʴ ʚʘʞʥʦ, ʯʪʦ ʧʨʠ ʢʦʥʩʪʘʪʘʮʠʠ ʠʩʪʦʢʦʚ 

çʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷè, ʪʘʢʞʝ ʢʘʢ ʠ çʛʝʦʵʢʦʣʦʛʠʠè ʫʢʘʟʳʚʘʝʪʩʷ ʪʘ ʞʝ 

çʨʦʜʠʪʝʣʴʩʢʘʷ ʧʘʨʘè: ʛʝʦʛʨʘʬʠʷ ʠ ʵʢʦʣʦʛʠʷ. ʕʪʦ, ʝʩʪʝʩʪʚʝʥʥʦ, ʚ ʢʘʢʦʡ-

ʪʦ ʩʪʝʧʝʥʠ ʩʙʣʠʞʘʝʪ ʵʪʠ ʜʚʘ ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʷ, ʧʦʵʪʦʤʫ ʩʦʯʝʪʘʥʠʝ 

çʛʝʦʵʢʦʣʦʛʠʷ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝè ʚʟʘʠʤʥʦ ʜʦʧʦʣʥʷʶʪ ʜʨʫʛ ʜʨʫʛʘ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʩʦʯʝʪʘʥʠʝ çʛʝʦʵʢʦʣʦʛʠʷ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝè ʥʘ 

ʟʘʢʦʥʥʦʤ ʦʩʥʦʚʘʥʠʠ ʜʦʣʞʥʦ ʚʭʦʜʠʪʴ ʚ ʤʝʪʦʜʦʣʦʛʠʶ ʠ ʤʝʪʦʜʳ 

ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʥʘʫʯʥʦ ʦʙʦʩʥʦʚʘʥʥʦʛʦ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ.  

 ʂ ʩʦʞʘʣʝʥʠʶ, ʚ ʥʘʰʝʤ ʤʠʨʝ ʧʨʝʦʙʣʘʜʘʝʪ ʨʦʩʪ ʠ ʨʘʟʚʠʪʠʝ 

ʪʝʭʥʦʩʬʝʨʳ. ʇʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʯʝʣʦʚʝʢʘ ʧʨʝʚʨʘʪʠʣʘʩʴ ʚ 

ʛʣʦʙʘʣʴʥʳʡ ʛʝʦʭʠʤʠʯʝʩʢʠʡ ʬʘʢʪʦʨ, ʢʦʪʦʨʳʡ ɸ.ɽ.ʌʝʨʩʪʤʘʥ ʦʙʦʟʥʘʯʠʣ 

ʪʝʨʤʠʥʦʤ ʪʝʭʥʦʛʝʥʝʟ (ʨʘʟʨʫʰʝʥʠʝ ʠ ʟʘʛʨʷʟʥʝʥʠʝ ʣʘʥʜʰʘʬʪʦʚ ʠ 

ʵʢʦʩʠʩʪʝʤ). ɻʣʘʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʨʦʩʪʫ ʠ ʨʘʟʚʠʪʠʶ. ʕʢʦʣʦʛʠʯʝʩʢʠʝ ʧʨʦʙʣʝʤʳ ʧʦ 

ʩʦʭʨʘʥʝʥʠʶ ʧʨʠʨʦʜʳ ʠ ʝʝ ʨʝʩʫʨʩʦʚ ʦʪʦʜʚʠʛʘʶʪʩʷ ʥʘ ʟʘʜʥʠʡ ʧʣʘʥ. ʅʘʤ 

ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʴʩʷ ʚʠʜʝʪʴ ʠ ʧʦʥʠʤʘʪʴ ʧʨʠʨʦʜʫ. ʆʙ ʵʪʦʤ ʭʦʨʦʰʦ 

ʩʢʘʟʘʣ ʚʝʣʠʢʠʡ ʫʯʝʥʳʡ ɸʣʴʙʝʨʪ ʕʡʥʰʪʝʡʥ: çʈʘʜʦʩʪʴ ʚʠʜʝʪʴ ʠ ʧʦʥʠʤʘʪʴ 

ʝʩʪʴ ʩʘʤʳʡ ʧʨʝʢʨʘʩʥʳʡ ʜʘʨ ʧʨʠʨʦʜʳè. 

ʂʘʢ ʦʪʤʝʯʘʝʪ ʅ.ʌ. ɻʣʘʟʦʚʩʢʠʡ [24] ʜʣʷ ʨʘʮʠʦʥʘʣʴʥʦʛʦ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʦʜʠʪʴ ʵʢʦʣʦʛʦ-ʛʝʦʛʨʘʬʠʯʝʩʢʫʶ 

ʵʢʩʧʝʨʪʠʟʫ ʤʘʪʝʨʠʘʣʦʚ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʤʘʢʩʠʤʘʣʴʥʦʝ ʫʜʦʚʣʝʪʚʦʨʝʥʠʝ ʜʫʭʦʚʥʳʭ ʠ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ ʥʘʩʪʦʷʱʠʭ ʠ ʙʫʜʫʱʠʭ ʧʦʢʦʣʝʥʠʡ ʧʨʠ 

ʩʦʭʨʘʥʝʥʠʠ ʦʩʥʦʚʥʳʭ ʬʫʥʢʮʠʡ ʙʠʦʩʬʝʨʳ ʠ ʢʘʯʝʩʪʚʘ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʳ. 

ʅʘʰʘ ʢʘʬʝʜʨʘ ʛʝʦʛʨʘʬʠʠ ʚ ʫʥʠʚʝʨʩʠʪʝʪʝ ʛ. ʉʝʤʝʡ ʠʤʝʝʪ ʪʝʩʥʫʶ 

ʩʚʷʟʴ ʩ ʩʦʪʨʫʜʥʠʢʘʤʠ ʛʝʦʛʨʘʬʠʯʝʩʢʦʛʦ ʬʘʢʫʣʴʪʝʪʘ ʠ ʢʘʬʝʜʨʦʡ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʄɻʋ, ʛʜʝ ʚ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʠʟʜʘʣʠ ʨʷʜ 

ʠʥʪʝʨʝʩʥʳʭ ʨʘʙʦʪ ʧʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʶ [25,26]. ɺ 2017 ʛʦʜʫ ʥʘʰʘ 

ʢʘʬʝʜʨʘ ʧʨʦʚʝʣʘ ʄʝʞʜʫʥʘʨʦʜʥʫʶ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʫʶ ʢʦʥʬʝʨʝʥʮʠʶ 

ʥʘ ʪʝʤʫ çʈʘʟʚʠʪʠʝ ʛʝʦʛʨʘʬʠʯʝʩʢʦʡ ʥʘʫʢʠ ʚ ʂʘʟʘʭʩʪʘʥʝ ʠ ʧʨʦʙʣʝʤʳ 

ʦʭʨʘʥʳ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳè. ɸʚʪʦʨ ʩʪʘʪʴʠ ʩʜʝʣʘʣ ʜʦʢʣʘʜ ʥʘ ʪʝʤʫ 

çɻʝʦʵʢʦʣʦʛʠʷ ʠ ʧʨʦʙʣʝʤʳ ʦʭʨʘʥʳ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚè [27], ʛʜʝ 

ʦʪʤʝʪʠʣ, çʯʪʦ ʧʝʨʝʜ ʥʘʤʠ ʦʪʢʨʳʚʘʝʪʩʷ ʦʜʠʥ ʧʫʪʴ ï ʧʦʜʥʠʤʘʪʴʩʷ ʠ ʨʘʩʪʠ 

ʚʤʝʩʪʝ ʩ ʫʯʝʥʳʤʠ ʜʨʫʛʠʭ ʩʪʨʘʥ ʧʦ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʠ 

ʦʭʨʘʥʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ. ʇʨʠ ʵʪʦʤ ʙʨʘʪʴ ʧʨʠʤʝʨ ʩ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ï 

ʉʐɸ, ʉʠʥʛʘʧʫʨʘ, ʂʠʪʘʷ, ʗʧʦʥʠʠ, ʄʘʣʘʡʟʠʠ ʠ ʜʨʫʛʠʭ ʩʪʨʘʥè 

ɺ ʛʝʦʵʢʦʣʦʛʠʠ ʚʧʦʣʥʝ ʟʘʢʦʥʦʤʝʨʥʦ ʠ ʦʙʦʩʥʦʚʘʥʥʦ ʧʨʠʤʝʥʠʤʳ 

ʧʨʦʛʨʘʤʤʘ ʠ ʤʝʪʦʜʠʢʘ ʙʠʦʛʝʦʮʝʥʦʣʦʛʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʜʦʩʪʘʪʦʯʥʦ 

ʭʦʨʦʰʦ ʨʘʟʨʘʙʦʪʘʥʥʳʝ ʠ ʘʧʨʦʙʠʨʦʚʘʥʥʳʝ [17], ʘ ʪʘʢʞʝ ʠʟʫʯʝʥʠʝ 

ʦʩʦʙʝʥʥʦʩʪʝʡ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʙʠʦʭʠʤʠʯʝʩʢʦʛʦ ʢʨʫʛʦʚʦʨʦʪʘ ʚʝʱʝʩʪʚ. 

ʇʨʦʬʝʩʩʦʨ ʉ.ʇ. ɻʦʨʰʢʦʚ ʠʟ ʄɻʋ ʚ 1997 ʛʦʜʫ ʦʪʤʝʪʠʣ, ʯʪʦ ʛʝʦʵʢʦʣʦʛʠʷ 

ʙʫʜʝʪ ʦʜʥʦʡ ʠʟ ʛʣʘʚʥʳʭ ʥʘʫʢ ʚ ʩʣʝʜʫʶʱʝʤ ʩʪʦʣʝʪʠʠ. ʅʘʤ ʦʩʪʘʝʪʩʷ 
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ʧʨʠʩʦʝʜʠʥʠʪʴʩʷ ʢ ʪʘʢʦʤʫ ʦʧʪʠʤʠʩʪʠʯʝʩʢʦʤʫ ʠ ʫʞʝ ʦʙʲʝʢʪʠʚʥʦʤʫ 

ʧʨʦʛʥʦʟʫ (ʥʘʯʘʣʦ ʍʍɯ ʚʝʢʘ) ʨʘʟʚʠʪʠʷ ʥʦʚʦʛʦ ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ï 

ʛʝʦʵʢʦʣʦʛʠʠ. ʇʨʠʚʝʜʝʤ ʤʳʩʣʠ ʵʪʦʛʦ ʞʝ ʘʚʪʦʨʘ ʦ ʨʦʣʠ ʛʝʦʵʢʦʣʦʛʠʠ ʚ 

ʙʦʣʝʝ ʰʠʨʦʢʦʤ ʧʦʥʠʤʘʥʠʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ: çʅʝʣʴʟʷ ʟʘʤʳʢʘʪʴ 

ʛʝʦʵʢʦʣʦʛʠʶ ʪʦʣʴʢʦ ʥʘ ʧʨʦʙʣʝʤʘʭ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʭʦʪʷ ʦʥʘ ʠ 

ʩʣʫʞʠʪ ʝʤʫ. ʅʦ ʝʩʣʠ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʧʨʦʙʣʝʤʫ ʰʠʨʝ, ʪʦ ʛʝʦʵʢʦʣʦʛʠʶ 

ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʢ ʯʠʩʣʫ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʦʙʣʘʩʪʝʡ ʟʥʘʥʠʷ, ʧʨʠʟʚʘʥʥʳʭ 

ʦʙʝʩʧʝʯʠʪʴ ʚʳʞʠʚʘʥʠʝ ʯʝʣʦʚʝʯʝʩʪʚʘ. ɺ ʯʘʩʪʥʦʩʪʠ, ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʘʷ 

ʧʨʦʙʣʝʤʘ ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʠʦʩʬʝʨʳ ʥʝ ʤʦʞʝʪ ʙʳʪʴ ʨʝʰʝʥʘ ʙʝʟ 

ʧʨʠʚʣʝʯʝʥʠʷ ʛʝʦʠʩʪʦʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ, ʚʢʣʶʯʘʷ ʧʘʣʝʦʛʣʷʮʠʦʣʦʛʠʯʝʩʢʠʝ 

ʩʚʝʜʝʥʠʷ. ʀ ʪʘʢʦʛʦ ʨʦʜʘ ʥʘʫʯʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ, ʥʠʢʘʢ ʥʝ ʩʚʷʟʘʥʥʳʝ ʩ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝʤ, ʪʦʞʝ ʧʦʜʧʠʪʳʚʘʶʪ ʛʝʦʵʢʦʣʦʛʠʶè [23]. 

ɻʝʦʵʢʦʣʦʛʠʷ ʷʚʣʷʝʪʩʷ ʪʘʢʞʝ ʦʩʥʦʚʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, 

ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʳ ʠ ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʠ 

ʛʦʩʫʜʘʨʩʪʚʘ. 
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ʆʏʀʉʊʂɸ ʌʀʃʔʊʈɸʊɸ ʀ ʇʆɺɽʈʍʅʆʉʊʅʆɻʆ ʉʊʆʂɸ  
ʅɸ ʇʆʃʀɻʆʅɸʍ ʂʆʄʄʋʅɸʃʔʅʓʍ ʆʊʍʆɼʆɺ (ʅɸ ʇʈʀʄɽʈɽ 

ʉɺɸʃʂʀ ʉ. ɸʃʀʂʆɺʆ ʏʋɺɸʐʉʂʆʁ ʈɽʉʇʋɹʃʀʂʀ) 

 
ɸʥʥʦʪʘʮʠʷ. ʇʨʠ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʧʦʣʠʛʦʥʦʚ ʪʚʝʨʜʳʭ ʢʦʤʤʫʥʘʣʴʥʳʭ 

ʦʪʭʦʜʦʚ ʜʣʷ ʠʩʢʣʶʯʝʥʠʷ ʦʙʨʘʟʦʚʘʥʠʷ ʬʠʣʴʪʨʘʪʘ ʨʝʢʦʤʝʥʜʫʝʪʩʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʘʜ ʥʠʤʠ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʛʦ ʵʢʨʘʥʘ ʠʟ ʛʝʦʩʠʥʪʝʪʠʯʝʩʢʦʡ 

ʤʝʤʙʨʘʥʳ. ʇʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ, ʩʪʝʢʘʶʱʠʡ ʩ ʪʝʣʘ ʧʦʣʠʛʦʥʘ ʧʦ ʤʝʤʙʨʘʥʝ 

ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʦʯʠʱʘʪʴ ʥʘ ʙʠʦʧʣʘʪʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʳʩʰʠʭ ʚʦʜʥʳʭ 

ʨʘʩʪʝʥʠʡ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʦʣʠʛʦʥʳ ʪʚʝʨʜʳʭ ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ, ʬʠʣʴʪʨʘʪ, 

ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ, ʙʠʦʧʣʘʪʦ, ʚʳʩʰʘʷ ʚʦʜʥʘʷ ʨʘʩʪʠʪʝʣʴʥʦʩʪʴ, ʛʝʦʤʝʤʙʨʘʥʘ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ. ʆʜʥʦʡ ʠʟ ʩʝʨʴʝʟʥʳʭ ʧʨʦʙʣʝʤ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʧʦʣʠʛʦʥʦʚ ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ ʷʚʣʷʝʪʩʷ ʦʙʨʘʟʦʚʘʥʠʝ ʬʠʣʴʪʨʘʪʘ. 

ʌʠʣʴʪʨʘʪ ʩʦʜʝʨʞʠʪ ʚ ʩʝʙʝ ʨʘʩʪʚʦʨʳ ʩʦʣʝʡ, ʤʠʢʨʦʙʠʘʣʴʥʦ ʟʘʛʨʷʟʥʝʥ, 

ʠʤʝʝʪ ʦʢʨʘʩʢʫ ʠ ʥʝʧʨʠʷʪʥʳʡ ʟʘʧʘʭ. ʀʟ-ʟʘ ʚʳʩʦʢʦʡ ʢʦʥʮʝʥʪʨʘʮʠʠ 

ʦʨʛʘʥʠʯʝʩʢʠʭ ʟʘʛʨʷʟʥʷʶʱʠʭ ʚʝʱʝʩʪʚ ʦʥ ʧʣʦʭʦ ʧʦʜʜʘʝʪʩʷ ʦʯʠʩʪʢʝ ʥʘ 

ʦʙʳʯʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʯʠʩʪʥʳʭ ʩʦʦʨʫʞʝʥʠʷʭ. ʇʨʠ 

ʧʦʧʘʜʘʥʠʠ ʚ ʧʦʯʚʫ ʠ ʧʦʜʟʝʤʥʳʝ ʚʦʜʳ ʦʥ ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʠʭ ʭʠʤʠʯʝʩʢʦʝ 

ʠ ʙʠʦʣʦʛʠʯʝʩʢʦʝ ʟʘʛʨʷʟʥʝʥʠʝ.  

ʅʘ ʧʨʠʤʝʨʝ ʩʚʘʣʢʠ ʪʚʝʨʜʳʭ ʢʦʤʤʫʥʘʣʴʥʳʭ ʦʪʭʦʜʦʚ (ʊʂʆ) ʩ. 

ɸʣʠʢʦʚʦ ʏʫʚʘʰʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʧʨʝʜʣʦʞʝʥʳ ʧʫʪʠ ʤʠʥʠʤʠʟʘʮʠʠ 

ʚʣʠʷʥʠʷ ʬʠʣʴʪʨʘʪʘ ʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʩ ʧʦʣʠʛʦʥʦʚ ʊʂʆ. 

ʆʙʱʠʝ ʩʚʝʜʝʥʠʷ ʦ ʤʦʜʝʣʴʥʦʤ ʦʙʲʝʢʪʝ. ʉʚʘʣʢʘ ʊʂʆ ʚ ʩ. ɸʣʠʢʦʚʦ 

ʏʫʚʘʰʩʢʦʡ ʈʝʩʧʫʙʣʠʢʠ ʵʢʩʧʣʫʘʪʠʨʫʝʪʩʷ ʩ 1980 ʜʦ 2016 ʛ. ʆʙʲʝʤ 

ʦʪʭʦʜʦʚ ʩʦʩʪʘʚʣʷʝʪ 40,83 ʪʳʩ. ʤ
3
, ʧʣʦʱʘʜʴ 7,9350 ʛʘ. ʅʘ ʩʚʘʣʢʝ 

ʨʘʟʤʝʱʝʥʳ ʪʚʝʨʜʳʝ ʢʦʤʤʫʥʘʣʴʥʳʝ ʦʪʭʦʜʳ IVïV ʢʣʘʩʩʦʚ ʦʧʘʩʥʦʩʪʠ. 

ʉʢʣʘʜʠʨʦʚʘʥʠʝ ʚʝʣʦʩʴ ʪʨʘʜʠʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ ʥʘʚʘʣʘ ʧʦ 
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ʥʝʧʦʜʛʦʪʦʚʣʝʥʥʦʡ ʢʘʨʪʝ ʙʝʟ ʛʠʜʨʦʠʟʦʣʷʮʠʠ ʠ ʫʩʪʨʦʡʩʪʚʘ ʜʨʝʥʘʞʥʦʡ 

ʩʝʪʠ. ʇʦʩʣʝ ʨʝʢʫʣʴʪʠʚʘʮʠʠ ʩʚʘʣʢʠ ʧʦʩʪʘʚʣʝʥʘ ʟʘʜʘʯʘ ʩʦʟʜʘʥʠʷ ʟʝʣʝʥʦʡ 

ʟʦʥʳ ʜʣʷ ʥʫʞʜ ʩʝʣʴʩʢʦʛʦ ʧʦʩʝʣʝʥʠʷ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʘʷ ʦʮʝʥʢʘ ʦʙʨʘʟʫʶʱʝʛʦʩʷ ʬʠʣʴʪʨʘʪʘ. ʇʨʦʚʝʩʪʠ 

ʟʘʤʝʨʳ ʦʙʲʝʤʘ ʬʠʣʴʪʨʘʪʘ ʜʣʷ ʩʚʘʣʢʠ ʊʂʆ ʩ. ɸʣʠʢʦʚʦ ʥʝ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ 

ʚʦʟʤʦʞʥʳʤ ʚ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʠʭ ʩʦʩʨʝʜʦʪʦʯʝʥʥʦʛʦ ʚʳʢʣʠʥʠʚʘʥʠʷ 

ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ.  

ʌʠʣʴʪʨʘʪ ʦʙʨʘʟʫʝʪʩʷ ʟʘ ʩʯʝʪ ʧʦʩʪʫʧʣʝʥʠʷ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ ʥʘ 

ʪʝʣʦ ʩʚʘʣʢʠ. ɸʪʤʦʩʬʝʨʥʳʝ ʦʩʘʜʢʠ ʧʦʧʘʜʘʶʪ ʚ ʚʠʜʝ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ 

ʩʪʦʢʘ, ʩʪʝʢʘʶʱʝʛʦ ʩ ʚʦʜʦʩʙʦʨʥʦʡ ʧʣʦʱʘʜʠ, ʠ ʦʩʘʜʢʦʚ, ʚʳʧʘʜʘʶʱʠʭ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʘ ʪʝʣʦ ʩʚʘʣʢʠ. 

ɿʠʤʥʠʝ ʦʩʘʜʢʠ, ʚʳʧʘʜʘʶʱʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʧʦʣʠʛʦʥʘ, 

ʧʨʘʢʪʠʯʝʩʢʠ ʧʦʣʥʦʩʪʴʶ ʠʥʬʠʣʴʪʨʫʶʪʩʷ ʧʨʠ ʪʘʷʥʠʠ ʚ ʪʝʣʦ ʧʦʣʠʛʦʥʘ ʠ 

ʦʙʨʘʟʫʶʪ ʬʠʣʴʪʨʘʪ. ʆʩʥʦʚʥʘʷ ʯʘʩʪʴ ʣʝʪʥʠʭ ʦʩʘʜʢʦʚ ʠʩʧʘʨʷʝʪʩʷ ʥʘ 

ʧʦʚʝʨʭʥʦʩʪʠ ʠ ʚ ʩʣʦʝ 0,5ï2,0 ʤ. ʉʢʚʦʟʴ ʪʦʣʱʫ ʥʝʠʟʤʝʣʴʯʝʥʥʳʭ ʦʪʭʦʜʦʚ 

ʧʨʦʩʘʯʠʚʘʝʪʩʷ ʚ ʧʝʨʠʦʜʳ ʠʥʪʝʥʩʠʚʥʳʭ ʜʦʞʜʝʡ ʜʦ 50% ʘʪʤʦʩʬʝʨʥʳʭ 

ʦʩʘʜʢʦʚ. 

ʉʨʝʜʥʝʛʦʜʦʚʦʡ ʩʣʦʡ ʦʩʘʜʢʦʚ ʚ ʩ. ɸʣʠʢʦʚʦ (ʧʦ ʄʉ ʏʝʙʦʢʩʘʨʳ): 

ʟʠʤʦʡ ʚ ʚʠʜʝ ʩʥʝʛʘ 160 ʤʤ, ʣʝʪʦʤ ʚ ʚʠʜʝ ʜʦʞʜʷ 371 ʤʤ. ɺ ʏʫʚʘʰʩʢʦʡ 

ʈʝʩʧʫʙʣʠʢʝ ʤʘʢʩʠʤʫʤ ʦʩʘʜʢʦʚ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʠʶʣʴ ʚʦ ʚʨʝʤʷ ʛʨʦʟʦʚʳʭ 

ʣʠʚʥʝʡ, ʢʦʪʦʨʳʭ ʟʘ ʛʦʜ ʥʘʩʯʠʪʳʚʘʝʪʩʷ ʜʦ 10  ʜʥʝʡ; ʩʫʪʦʯʥʳʡ ʩʣʦʡ 

ʣʠʚʥʝʚʳʭ ʦʩʘʜʢʦʚ ï 10ï20 ʤʤ (ʩʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 15 ʤʤ ʠʣʠ 150 ʤ
3
/ʛʘ). 

ʇʨʠʪʦʢʦʤ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʩ ʧʨʠʣʝʛʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ ʤʦʞʥʦ 

ʧʨʝʥʝʙʨʝʯʴ, ʪ.ʢ. ʠʤʝʝʪʩʷ ʚʦʜʦʦʪʚʦʜʷʱʘʷ ʢʘʥʘʚʘ ʩ ʦʛʨʘʞʜʘʶʱʠʤ ʚʘʣʦʤ. 

Qʉʋʄ. = [1600 ʤ
3
/( ʛʘĀʛʦʜ) * 7,9350 ʛʘ] + 0,5 * (150 ʤ

3
/ʛʘ*ʩʫʪ. * 10 

ʩʫʪ./ʛʦʜ * 7,9350 ʛʘ) =  18647,25 ʤ
3
/ʛʦʜ. 

ʕʪʦ ʟʥʘʯʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʜʘʥʥʳʤ ʣʠʪʝʨʘʪʫʨʳ [1]. 

ʋʤʝʥʴʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʬʠʣʴʪʨʘʪʘ 

ʄʝʨʦʧʨʠʷʪʠʷ ʧʦ ʫʤʝʥʴʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʬʠʣʴʪʨʘʪʘ ʧʨʦʚʦʜʠʪʩʷ ʚʦ 

ʠʩʧʦʣʥʝʥʠʝ ʪʨʝʙʦʚʘʥʠʡ [2, 3]. ʉ ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʪʠʪʴ ʧʦʧʘʜʘʥʠʝ 

ʦʩʘʜʢʦʚ ʩ ʚʦʜʦʩʙʦʨʥʦʡ ʧʣʦʱʘʜʠ ʧʦ ʧʝʨʠʤʝʪʨʫ ʩʚʘʣʢʠ ʟʘʢʣʘʜʳʚʘʝʪʩʷ 

ʚʦʜʦʦʪʚʦʜʷʱʘʷ ʢʘʥʘʚʘ, ʦʥʘ ʞʝ ʩʦʙʠʨʘʝʪ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ ʩ ʦʪʢʦʩʦʚ 

ʧʦʣʠʛʦʥʘ. 

ʉʘʤʠ ʦʪʭʦʜʳ ʧʝʨʝʩʢʣʘʜʠʨʫʶʪʩʷ ʚ ʥʦʚʦʝ ʪʝʣʦ ʧʦʣʠʛʦʥʘ, ʢʦʪʦʨʦʝ 

ʦʪʚʝʯʘʝʪ ʩʣʝʜʫʶʱʠʤ ʧʘʨʘʤʝʪʨʘʤ: ʫʤʝʥʴʰʝʥʠʝ ʧʣʦʱʘʜʠ ʨʘʟʤʝʱʝʥʠʷ 

ʧʨʠ ʦʧʪʠʤʘʣʴʥʦʡ ʚʳʩʦʪʝ; ʚʝʨʪʠʢʘʣʴʥʘʷ ʧʣʘʥʠʨʦʚʢʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʘʷ 

ʦʪʪʦʢ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ; ʩʘʥʘʮʠʷ ʦʩʚʦʙʦʞʜʝʥʥʦʡ ʪʝʨʨʠʪʦʨʠʠ.  

ʆʩʥʦʚʥʳʤ ʤʝʨʦʧʨʠʷʪʠʝʤ ʧʦ ʫʤʝʥʴʰʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ ʬʠʣʴʪʨʘʪʘ 

ʷʚʣʷʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʥʘʜ ʥʦʚʳʤ ʪʝʣʦʤ ʧʦʣʠʛʦʥʘ ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʛʦ 

ʵʢʨʘʥʘ, ʧʨʝʧʷʪʩʪʚʫʶʱʝʛʦ ʠʥʬʠʣʴʪʨʘʮʠʠ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ. ɼʣʷ 

ʬʠʥʠʰʥʦʛʦ ʧʦʢʨʳʪʠʷ ʤʳ ʨʝʢʦʤʝʥʜʫʝʤ ʛʝʦʩʠʥʪʝʪʠʯʝʩʢʫʶ ʤʝʤʙʨʘʥʫ 

HDPE ʪʦʣʱʠʥʦʡ 1,5 ʤʤ çʊʝʭʧʦʣʠʤʝʨè ʪʠʧ 5/1 ʄ500 

(ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ) ʠʣʠ ʘʥʘʣʦʛ, ʢʦʪʦʨʘʷ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ 

ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʴʶ, ʩʦʧʨʦʪʠʚʣʷʝʤʦʩʪʴʶ ʢʦʨʨʦʟʠʠ, 
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ʚʦʜʦʥʝʧʨʦʥʠʮʘʝʤʦʩʪʴʶ, ʠʥʝʨʪʥʦʩʪʴʶ ʢ ʢʠʩʣʦʪʘʤ ʠ ʱʝʣʦʯʘʤ, ʫʩʪʦʡʯʠʚʘ 

ʢ ʥʠʟʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ, ʥʝ ʧʦʜʚʝʨʞʝʥʘ ʚʦʟʜʝʡʩʪʚʠʶ ʫʣʴʪʨʘʬʠʦʣʝʪʦʚʦʛʦ 

ʠʟʣʫʯʝʥʠʷ ʠ ʪʝʧʣʦʚʦʤʫ ʩʪʘʨʝʥʠʶ. 

ɺ ʠʪʦʛʝ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ, ʩʪʝʢʘʶʱʠʡ ʧʦ ʦʪʢʦʩʘʤ ʧʦʣʠʛʦʥʘ, ʥʝ 

ʩʦʧʨʠʢʘʩʘʝʪʩʷ ʩ ʦʪʭʦʜʘʤʠ ʠ ʦʪʥʦʩʠʪʩʷ ʢ ʫʩʣʦʚʥʦ ʯʠʩʪʳʤ. ʅʝʩʤʦʪʨʷ ʥʘ 

ʵʪʦ ʤʳ ʨʝʢʦʤʝʥʜʫʝʤ ʫʢʣʘʜʢʫ ʛʝʦʤʝʤʙʨʘʥʳ ʊʀʇ 5/1 ʄ500 

çʊʝʭʧʦʣʠʤʝʨè HDPE (ʠʣʠ ʘʥʘʣʦʛ) ʪʦʣʱʠʥʦʡ 1,5 ʤʤ ʥʘ ʣʦʞʝ 

ʚʦʜʦʦʪʚʦʜʥʦʡ ʢʘʥʘʚʳ ʚ ʩʚʷʟʠ ʩ ʚʦʟʤʦʞʥʦʩʪʴʶ ʚʳʢʣʠʥʠʚʘʥʠʷ ʬʠʣʴʪʨʘʪʘ 

ʩ ʪʝʣʘ ʧʦʣʠʛʦʥʘ.  

ʈʘʩʯʝʪ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʩ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʩʢʣʘʜʘ ʊʂʆ 

ɿʘʧʘʩʳ ʚʦʜʳ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʧʦʧʦʣʥʷʶʪʩʷ ʘʪʤʦʩʬʝʨʥʳʤʠ ʦʩʘʜʢʘʤʠ 

(ʈ), ʧʨʠʪʦʢʦʤ ʛʨʫʥʪʦʚʳʭ ʚʦʜ (ʇʛ) ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʩ ʧʨʠʣʝʛʘʶʱʝʡ 

ʪʝʨʨʠʪʦʨʠʠ (ʇʧ), ʚʥʫʪʨʠʧʦʯʚʝʥʥʦʡ ʢʦʥʜʝʥʩʘʮʠʝʡ ʚʣʘʛʠ (ʂ), 

ʨʘʩʭʦʜʫʶʪʩʷ ʥʘ ʪʨʘʥʩʧʠʨʘʮʠʶ ʨʘʩʪʝʥʠʡ ʠ ʠʩʧʘʨʝʥʠʝ ʩ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʦʯʚʳ (ɽ) ʠ ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ ʩ ʜʘʥʥʦʛʦ ʤʘʩʩʠʚʘ (S). ʇʦʚʝʨʭʥʦʩʪʥʳʡ 

ʩʪʦʢ S ʧʦʯʚʝʥʥʦʛʦ ʤʘʩʩʠʚʘ ʟʘ ʦʪʜʝʣʴʥʳʡ ʧʝʨʠʦʜ (ʛʦʜ) ʚʳʨʘʞʘʝʪʩʷ 

ʫʨʘʚʥʝʥʠʝʤ: 

S = P + ʇʧ + ʇʛ ï K ï E  

ɼʣʷ ʥʦʚʦʛʦ ʧʦʣʠʛʦʥʘ ʊʂʆ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ ʜʦʧʫʱʝʥʠʷ: 

Á ʧʨʠʪʦʢ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʇʛ=0, ʪ.ʢ. ʥʘ ʧʝʨʠʦʜ ʠʟʳʩʢʘʥʠʡ (ʤʘʡ 2017 

ʛ.) ʫʨʦʚʝʥʴ ʛʨʫʥʪʦʚʳʭ ʚʦʜ ʚʩʢʨʳʪ ʥʝ ʙʳʣ; 

Á ʧʨʠʪʦʢ ʧʦʚʝʨʭʥʦʩʪʥʳʭ ʚʦʜ ʩ ʧʨʠʣʝʛʘʶʱʝʡ ʪʝʨʨʠʪʦʨʠʠ ʇʧ=0, ʪ.ʢ. 
ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪʩʷ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʚʦʜʦʦʪʚʦʜʷʱʝʡ ʢʘʥʘʚʳ ʩ 

ʛʠʜʨʦʠʟʦʣʷʮʠʝʡ;  

Á ʚʥʫʪʨʠʧʦʯʚʝʥʥʦʡ ʢʦʥʜʝʥʩʘʮʠʝʡ ʚʣʘʛʠ ʂ ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ, ʪ.ʢ. 
ʪʦʣʱʠʥʘ ʧʣʦʜʦʨʦʜʥʦʛʦ ʩʣʦʷ ʥʘʜ çʩʘʨʢʦʬʘʛʦʤè ʚʩʝʛʦ 200 ʤʤ. 

ɺʦʜʥʳʡ ʙʘʣʘʥʩ S ʧʦʯʚʝʥʥʦʛʦ ʤʘʩʩʠʚʘ ʟʘ ʛʦʜ ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ: 

S = P ï E   

ʉʫʤʤʘʨʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʘʪʤʦʩʬʝʨʥʳʭ ʦʩʘʜʢʦʚ, ʚʳʧʘʚʰʝʝ ʥʘ ʩʢʣʘʜ 

ʊʂʆ  

ʉʦʛʣʘʩʥʦ ʉʇ 131.13330.2012 ʧʦ ʤʝʪʝʦʩʪʘʥʮʠʠ ʏʝʙʦʢʩʘʨʳ:  

Á ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʟʘ ʥʦʷʙʨʴ - ʤʘʨʪ,  160 ʤʤ 

Á ʢʦʣʠʯʝʩʪʚʦ ʦʩʘʜʢʦʚ ʟʘ ʘʧʨʝʣʴ - ʦʢʪʷʙʨʴ, 371 ʤʤ 

ʈ = ((160 + 371) *10 ) ʤ
3
/ʛʘ*ʛʦʜ * 1,2148 ʛʘ = 6450,59  ʤ

3
 ʚ ʛʦʜ 

ʉʨʝʜʥʠʡ ʩʫʤʤʘʨʥʳʡ ʦʙʲʝʤ ʠʩʧʘʨʝʥʠʷ ʩ ʧʣʦʱʘʜʠ ʩʢʣʘʜʘ ʊʂʆ 

ɺ ʪʝʯʝʥʠʝ ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʩʝʟʦʥʘ 1 ʤ
2
 ʛʘʟʦʥʘ ʠʩʧʘʨʷʝʪ 500ï700 ʣ 

ʚʦʜʳ. ɼʣʷ ʨʘʩʯʝʪʘ ʧʨʠʥʠʤʘʝʪʩʷ ʤʠʥʠʤʘʣʴʥʦʝ ʟʥʘʯʝʥʠʝ. 

 ʇʣʦʱʘʜʴ ʥʦʚʦʛʦ ʧʦʣʠʛʦʥʘ ï 1,2148 ʛʘ. 

ɽʩʫʤ = 5000 ʤ
3
/ʛʘ*ʩʝʟʦʥ * 1,2148 ʛʘ = 6074,00 ʤ

3
/ʩʝʟʦʥ  

ʂʦʣʠʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʩ ʧʦʣʠʛʦʥʘ ʊʂʆ ʟʘ ʛʦʜ: 

S = 6450,59 ï 6074,00 = 376,59 ʤ
3
/ʛʦʜ = 1,76 ʤ

3
/ʩʫʪ. (ʫʯʠʪʳʚʘʷ 

ʧʣʶʩʦʚʳʝ ʪʝʤʧʝʨʘʪʫʨʳ ʚ ʪʝʯʝʥʠʝ  214 ʩʫʪʦʢ ʚ ʛʦʜʫ). 
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ʆʯʠʩʪʢʘ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ 

ɼʣʷ ʦʯʠʩʪʢʠ ʧʦʚʝʨʭʥʦʩʪʥʦʛʦ ʩʪʦʢʘ ʤʳ ʨʝʢʦʤʝʥʜʫʝʤ ʬʠʪʦʦʯʠʩʪʥʳʝ 

ʩʦʦʨʫʞʝʥʠʷ ʚ ʚʘʨʠʘʥʪʝ ʙʠʦʧʣʘʪʦ. ʇʨʦʮʝʩʩʳ ʩʘʤʦʦʯʠʱʝʥʠʷ ʚʦʜʳ ʥʘ 

ʙʠʦʧʣʘʪʦ ʧʨʦʪʝʢʘʶʪ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʛʦʜʘ: ʚ ʧʝʨʠʦʜ ʚʝʛʝʪʘʮʠʠ ʟʘ ʩʯʝʪ 

ʩʪʝʙʣʝʡ ʠ ʣʠʩʪʚʳ ʚʳʩʰʠʭ ʚʦʜʥʳʭ ʨʘʩʪʝʥʠʡ, ʚ ʭʦʣʦʜʥʳʡ ʧʝʨʠʦʜ ï ʟʘ 

ʩʯʝʪ ʠʭ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ. 

ʅʘʛʨʫʟʢʘ ʥʘ ʙʠʦʧʣʘʪʦ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 1 ʜʦ 4 ʤ
3
 ʦʯʠʱʘʝʤʳʭ ʚʦʜ ʥʘ 1 

ʤ
2
 ʧʣʦʱʘʜʠ ʚ ʩʫʪʢʠ [4ï6]. ɼʣʷ ʨʘʩʯʝʪʘ ʧʨʠʥʠʤʘʝʤ ʤʠʥʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ. ɺʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʚʦʜʳ ʚ ʙʠʦʧʣʘʪʦ - ʥʝ ʤʝʥʝʝ 2-ʭ ʩʫʪʦʢ.  

ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʘʩʯʝʪʘ ʙʠʦʧʣʘʪʦ: 

Á V ï ʨʘʩʭʦʜ ʚʦʜʳ, 1,86 ʤ
3
/ʩʫʪʢʠ; 

Á T ï ʚʨʝʤʷ ʧʨʝʙʳʚʘʥʠʷ ʥʘ ʙʠʦʧʣʘʪʦ, 2 ʩʫʪʦʢ; 

Á Q ï ʥʘʛʨʫʟʢʘ, 1,0 ʤ
3
/ʤ

2
. 

Á S ï ʤʠʥʠʤʘʣʴʥʘʷ ʧʣʦʱʘʜʴ ʙʠʦʧʣʘʪʦ, ʤ
2
. 

S = V * T / Q = 1,76 * 2 / 1,0 = 3,52 ʤ
2
  

ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʤʳ ʨʝʢʦʤʝʥʜʫʝʤ ʩʦʟʜʘʚʘʪʴ ʙʠʦʧʣʘʪʦ ʚ 

ʚʦʜʦʦʪʚʦʜʷʱʝʡ ʢʘʥʘʚʝ ʚ ʚʠʜʝ ʧʨʷʤʦʫʛʦʣʴʥʦʡ ʧʣʦʱʘʜʢʠ ʩ ʨʘʟʤʝʨʘʤʠ 

1,5*30 ʤ. ʅʘ ʜʥʠʱʝ ʥʘʩʳʧʘʝʪʩʷ ʢʨʫʧʥʦʟʝʨʥʠʩʪʳʡ ʧʝʩʦʢ ʪʦʣʱʠʥʦʡ  50 

ʤʤ ʠ ʪʦʨʬʦ-ʤʠʥʝʨʘʣʴʥʳʡ ʛʨʫʥʪ ʪʦʣʱʠʥʦʡ 50 ʤʤ  ʜʣʷ ʫʢʦʨʝʥʝʥʠʷ 

ʨʘʩʪʝʥʠʡ. ʇʦʩʘʜʢʘ ʨʘʩʪʝʥʠʡ ʧʨʦʠʟʚʦʜʠʪʩʷ ʢʦʨʥʝʚʠʱʘʤʠ ʪʦʣʴʢʦ 1 ʨʘʟ 

ʧʨʠ ʩʦʟʜʘʥʠʠ ʙʠʦʧʣʘʪʦ ʩ ʧʣʦʪʥʦʩʪʴʶ ʧʦʩʘʜʢʠ 10 ʵʢʟ./ʤ
2
.  

ʈʝʢʦʤʝʥʜʫʝʪʩʷ ʚʳʩʘʜʢʘ ʨʘʟʥʳʭ ʚʠʜʦʚ ʚʳʩʰʠʭ ʚʦʜʥʳʭ ʨʘʩʪʝʥʠʡ: 

ʪʨʦʩʪʥʠʢ ʦʙʳʢʥʦʚʝʥʥʳʡ, ʨʦʛʦʟ ʫʟʢʦʣʠʩʪʥʳʡ ʠ ʰʠʨʦʢʦʣʠʩʪʥʳʡ, ʘʠʨ 

ʙʦʣʦʪʥʳʡ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʙʠʦʮʝʥʦʟ ʬʦʨʤʠʨʫʶʪʩʷ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ.  

ʕʬʬʝʢʪ ʦʯʠʩʪʢʠ ʥʘ ʙʠʦʧʣʘʪʦ ʩʦʩʪʘʚʣʷʝʪ [5, 6]: ʧʦ ʘʤʤʦʥʠʶ 

ʩʦʣʝʚʦʤʫ - ʜʦ 81ï92%, ʥʠʪʨʠʪʘʤ - 92ï99%,  ʥʠʪʨʘʪʘʤ - 86ï90%, 

ʩʫʣʴʬʘʪʘʤ ï 75-80%,  ʭʣʦʨʠʜʘʤ ï 35-40%, ʠʦʥʘʤ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ - ʜʦ 

60ï90%, ʚʟʚʝʰʝʥʥʳʤ ʚʝʱʝʩʪʚʘʤ - ʜʦ 92ï97%,  ʦʨʛʘʥʠʯʝʩʢʠʤ ʚʝʱʝʩʪʚʘʤ 

- ʜʦ 80%,  ʠʦʥʘʤ ʥʘʪʨʠʷ, ʢʘʣʴʮʠʷ, ʤʘʛʥʠʷ - ʜʦ 10ï20%. ʉʦʣʝʩʦʜʝʨʞʘʥʠʝ 

ʩʥʠʞʘʝʪʩʷ ʥʘ 80-85%, ʥʦʨʤʘʣʠʟʫʝʪʩʷ ʢʠʩʣʦʪʥʦʩʪʴ, ʧʨʦʠʩʭʦʜʠʪ 

ʦʙʝʟʟʘʨʘʞʠʚʘʥʠʝ ʚʦʜʳ ʟʘ ʩʯʝʪ ʚʳʜʝʣʝʥʠʷ ʬʠʪʦʥʮʠʜʦʚ. ʋʭʦʜ ʟʘ ʙʠʦʧʣʘʪʦ 

ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʝʞʝʛʦʜʥʦʡ ʫʙʦʨʢʝ ʩʪʝʙʣʝʡ ʨʘʩʪʝʥʠʡ ʚ ʢʦʥʮʝ 

ʚʝʛʝʪʘʪʠʚʥʦʛʦ ʧʝʨʠʦʜʘ. 

ʕʢʦʣʦʛʠʯʝʩʢʠʡ ʵʬʬʝʢʪ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ  çʩʘʨʢʦʬʘʛʘè ʥʘʜ ʥʦʚʳʤ 

ʪʝʣʦʤ ʧʦʣʠʛʦʥʘ ʠʩʢʣʶʯʘʝʪ ʦʙʨʘʟʦʚʘʥʠʝ ʬʠʣʴʪʨʘʪʘ ʚ ʦʙʲʝʤʝ 18647,25 

ʤ
3
/ʛʦʜ. ʇʦʚʝʨʭʥʦʩʪʥʳʡ ʩʪʦʢ ʦʯʠʱʘʝʪʩʷ ʥʘ ʙʠʦʧʣʘʪʦ ʨʘʟʤʝʨʘʤʠ 1,5*30 

ʤ, ʨʘʩʧʦʣʦʞʝʥʥʦʤ ʚ ʚʦʜʦʦʪʚʦʜʥʦʡ ʢʘʥʘʚʝ. 
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SECTION IV . Forestry (ʃʝʩʦʚʝʜʝʥʠʝ) 
 

 
1
ʀʚʘʥʯʠʥʘ ʃ.ɸ., 

2
ɿʘʣʝʩʦʚ ʉ.ɺ. 

1
ʘʩʧʠʨʘʥʪ; 

2
ʜ-ʨ ʩ.-ʭ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ 

ʌɻɹʆʋ ɺʆ çʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʣʝʩʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè,  

ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ, ʈʦʩʩʠʷ 

 

ɼʆʃʗ ʋʏɸʉʊʀʗ ɽʃʀ ɺ ʉʆʉʊɸɺɽ ɼʈɽɺʆʉʊʆɽɺ  
ɽʃʔʅʀʂɸ ɿɽʃɽʅʆʄʆʐʅʆɻʆ ʂɸʂ ʇʆʂɸɿɸʊɽʃʔ  

ʀʍ ʋʉʊʆʁʏʀɺʆʉʊʀ 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʩʝ ʟʘʬʠʢʩʠʨʦʚʘʥʥʳʝ ʫʩʦʭʰʠʝ 

ʝʣʦʚʳʝ ʥʘʩʘʞʜʝʥʠʷ ʙʳʣʠ ʨʘʩʧʨʝʜʝʣʝʥʳ ʧʦ ʩʦʩʪʘʚʫ ʜʨʝʚʦʩʪʦʝʚ ʠ ʧʦʣʫʯʝʥʥʳʝ 

ʜʘʥʥʳʝ ʩʦʧʦʩʪʘʚʣʝʥʳ ʩ ʨʘʩʧʨʝʜʝʣʝʥʠʝʤ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʝʣʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ 

ʆʯʝʨʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ʩ ʜʨʝʚʦʩʪʦʷʤʠ ʘʥʘʣʦʛʠʯʥʦʛʦ ʩʦʩʪʘʚʘ. ʋʩʪʘʥʦʚʣʝʥʦ, 

ʯʪʦ ʙʦʣʝʝ ʫʩʪʦʡʯʠʚʳ ʢ ʫʩʳʭʘʥʠʶ ʥʘʩʘʞʜʝʥʠʷ ʩ ʜʦʣʝʡ ʫʯʘʩʪʠʷ ʝʣʠ ʚ ʩʦʩʪʘʚʝ 

ʜʨʝʚʦʩʪʦʝʚ ʦʪ 2 ʜʦ 10 %, ʘ ʥʘʠʤʝʥʝʝ ʫʩʪʦʡʯʠʚʳ - ʧʨʠ ʜʦʣʝ ʝʣʠ ʚ ʩʦʩʪʘʚʝ 

ʜʨʝʚʦʩʪʦʝʚ 50-60 %. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʨʫʙʦʢ ʫʭʦʜʘ ʠ ʩʦʟʜʘʥʠʠ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʇʝʨʤʩʢʠʡ ʢʨʘʡ, ʝʣʴʥʠʢ ʟʝʣʝʥʦʤʦʰʥʳʡ, ʩʦʩʪʘʚ 

ʜʨʝʚʦʩʪʦʷ, ʫʩʳʭʘʥʠʝ ʝʣʠ 

 

ɺ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʠʣʝʪʠʷ ʚ ʨʘʟʣʠʯʥʳʭ ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ ʠ ʟʘ ʝʸ 

ʧʨʝʜʝʣʘʤʠ ʥʘʙʣʶʜʘʝʪʩʷ ʫʩʳʭʘʥʠʝ ʝʣʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ [1, 2]. ʂ 

ʩʦʞʘʣʝʥʠʶ, ʫʯʝʥʳʤ ʪʘʢ ʠ ʥʝ ʫʜʘʣʦʩʴ ʧʨʠʡʪʠ ʢ ʝʜʠʥʦʤʫ ʤʥʝʥʠʶ ʦ 

ʧʨʠʯʠʥʘʭ ʵʪʦʛʦ ʷʚʣʝʥʠʷ. ɹʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦʨʦʚ ʧʦʣʘʛʘʝʪ [3, 4], ʯʪʦ 

ʩʤʝʰʘʥʥʳʝ ʥʘʩʘʞʜʝʥʠʷ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʧʦʚʳʰʝʥʥʦʡ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ 

ʯʠʩʪʳʤʠ, ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʧʨʦʪʠʚ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʧʨʠʨʦʜʥʳʭ ʠ 

ʘʥʪʨʦʧʦʛʝʥʥʳʭ ʬʘʢʪʦʨʦʚ. ʆʜʥʘʢʦ ʧʦʜʦʙʥʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ ʥʝ ʦʜʥʦʟʥʘʯʥʘ. 

ʊʘʢ, ɽ.ɻ. ʄʘʣʘʭʦʚʘ ʠ ɸ.ʄ. ʂʨʳʣʦʚ [5] ʦʪʤʝʯʘʶʪ, ʯʪʦ ʩ ʫʚʝʣʠʯʝʥʠʝʤ 
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ʜʦʣʠ ʝʣʠ ʚ ʩʦʩʪʘʚʝ ʜʨʝʚʦʩʪʦʝʚ ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʫʩʳʭʘʥʠʶ ʝʣʦʚʳʭ 

ʜʨʝʚʦʩʪʦʝʚ ʫʤʝʥʴʰʘʝʪʩʷ. 

ɿʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ ʫʯʘʩʪʠʷ ʝʣʠ ʚ ʩʦʩʪʘʚʝ ʜʨʝʚʦʩʪʦʝʚ ʩʧʦʩʦʙʩʪʚʫʝʪ, 

ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʫʩʢʦʨʝʥʥʦʤʫ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʶ ʫʩʳʭʘʥʠʷ ʦʪ ʜʝʨʝʚʘ ʢ 

ʜʝʨʝʚʫ.  

ʋʩʳʭʘʶʪ ʝʣʴʥʠʢʠ ʠ ʥʘ ʶʛʝ ʇʝʨʤʩʢʦʛʦ ʢʨʘʷ, ʚ ʟʦʥʝ ʭʚʦʡʥʦ-

ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ (ʩʤʝʰʘʥʥʳʭ) ʣʝʩʦʚ. ʕʪʦ ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʫʩʪʘʥʦʚʣʝʥʠʷ ʧʨʠʯʠʥ ʫʩʳʭʘʥʠʷ ʝʣʠ ʠ ʧʦʠʩʢʘ ʧʫʪʝʡ ʤʠʥʠʤʠʟʘʮʠʠ 

ʥʘʥʦʩʠʤʦʛʦ ʫʱʝʨʙʘ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʨʘʙʦʪ ʧʦ ʘʥʘʣʠʟʫ ʚʣʠʷʥʠʷ ʩʦʩʪʘʚʘ 

ʜʨʝʚʦʩʪʦʝʚ ʥʘ ʫʩʳʭʘʥʠʝ ʝʣʴʥʠʢʦʚ ʚ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ ʢʨʘʡʥʝ ʥʝʤʥʦʛʦ 

[6]. ʇʦʩʣʝʜʥʝʝ ʦʧʨʝʜʝʣʠʣʦ ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʣʦʩʴ ʫʩʪʘʥʦʚʣʝʥʠʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ 

ʜʦʣʝʡ ʫʯʘʩʪʠʷ ʝʣʠ ʚ ʩʦʩʪʘʚʝ ʜʨʝʚʦʩʪʦʝʚ ʠ ʧʣʦʱʘʜʴʶ ʫʩʳʭʘʥʠʷ 

ʥʘʩʘʞʜʝʥʠʡ ʝʣʴʥʠʢʘ ʟʝʣʝʥʦʤʦʰʥʦʛʦ. 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʣʫʞʠʣʠ ʝʣʴʥʠʢʠ ʟʝʣʝʥʦʤʦʰʥʦʛʦ ʪʠʧʘ 

ʣʝʩʘ, ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʆʯʝʨʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ ʇʝʨʤʩʢʦʛʦ 

ʢʨʘʷ. 

ɺ ʧʨʦʮʝʩʩʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚʳʧʦʣʥʝʥʦ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʥʘʩʘʞʜʝʥʠʡ 

ʝʣʴʥʠʢʘ ʟʝʣʝʥʦʤʦʰʥʦʛʦ ʧʦ ʫʯʘʩʪʠʶ ʚ ʩʦʩʪʘʚʝ ʜʨʝʚʦʩʪʦʝʚ ʝʣʠ ʚ ʮʝʣʦʤ 

ʧʦ ʣʝʩʥʠʯʝʩʪʚʫ, ʘ ʪʘʢʞʝ ʚ ʦʯʘʛʘʭ ʫʩʳʭʘʥʠʷ.  

ɺ ʧʨʦʮʝʩʩʝ ʨʘʙʦʪʳ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʘʢʪʳ ʣʝʩʦʧʘʪʦʣʦʛʠʯʝʩʢʦʛʦ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʟʘ ʧʝʨʠʦʜ ʩ 2010 ʧʦ 2016 ʛʛ. ɿʘ ʫʢʘʟʘʥʥʳʡ ʧʝʨʠʦʜ 

ʟʘʬʠʢʩʠʨʦʚʘʥʦ ʫʩʳʭʘʥʠʝ ʝʣʦʚʳʭ ʥʘʩʘʞʜʝʥʠʡ ʟʝʣʝʥʦʤʦʰʥʦʛʦ ʪʠʧʘ ʣʝʩʘ 

ʥʘ ʧʣʦʱʘʜʠ 1975,4 ʛʘ ʩ ʦʭʚʘʪʦʤ 114 ʚʳʜʝʣʦʚ (ʪʘʙʣ. 1). 

 

ʊʘʙʣʠʮʘ 1 - ʅʘʩʘʞʜʝʥʠʷ ʝʣʴʥʠʢʘ ʟʝʣʝʥʦʤʦʰʥʦʛʦ ʆʯʝʨʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ 

ʩ ʥʘʣʠʯʠʝʤ ʦʯʘʛʦʚ ʫʩʳʭʘʥʠʷ 

ʋʯʘʩʪʢʦʚʦʝ 

ʣʝʩʥʠʯʝʩʪʚʦ 

ʂʦʣʠʯʝʩʪʚʦ ʠ ʧʣʦʱʘʜʴ ʦʙʩʣʝʜʦʚʘʥʥʳʭ 

ʚʳʜʝʣʦʚ ʧʦ ʛʦʜʘʤ, ʰʪ/ʛʘ ʀʪʦʛʦ, 
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ʄʘʪʝʨʠʘʣʳ ʪʘʙʣʠʮʳ 1 ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ 7 ʣʝʪ 

ʧʣʦ-ʱʘʜʴ ʫʩʦʭʰʠʭ ʝʣʴʥʠʢʦʚ ʟʝʣʝʥʦʤʦʰʥʦʛʦ ʪʠʧʘ ʣʝʩʘ ʟʥʘʯʠʪʝʣʴʥʦ 

ʚʦʟʨʦʩʣʘ, ʯʪʦ ʧʦʜʪʚʝʨʞʜʘʝʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʥʘʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. 
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ʉʦʛʣʘʩʥʦ ʤʘʪʝʨʠʘʣʘʤ ʣʝʩʦʫʩʪʨʦʡʩʪʚʘ ʆʯʝʨʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ, ʚ 

ʫʩʣʦʚʠʷʭ ʝʣʴʥʠʢʘ ʟʝʣʝʥʦʤʦʰʥʦʛʦ ʧʨʝʦʙʣʘʜʘʶʪ ʥʘʩʘʞʜʝʥʠʷ ʩ ʜʦʣʝʡ 

ʫʯʘʩʪʠʷ ʝʣʠ ʚ ʩʦʩʪʘʚʝ ʜʨʝʚʦʩʪʦʝʚ 40-60 % (19-21 % ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ, 

ʟʘʥʠʤʘʝʤʦʡ ʥʘʩʘʞʜʝʥʠʷʤʠ ʪʠʧʘ ʣʝʩʘ ʝʣʴʥʠʢ ʟʝʣʝʥʦʤʦʰʥʳʡ). 

ʅʘʠʤʝʥʴʰʫʶ ʧʣʦʱʘʜʴ ʟʘʥʠʤʘʶʪ ʜʨʝʚʦʩʪʦʠ ʩ ʜʦʣʝʡ ʫʯʘʩʪʠʷ ʝʣʠ 2-5, 90 

ʠ 100 % (0,8, 1,8 ʠ 1,4 % ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ) (ʪʘʙʣ. 2). 

 

ʊʘʙʣʠʮʘ 2 - ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʝʣʴʥʠʢʦʚ ʟʝʣʝʥʦʤʦʰʥʳʭ ʧʦ ʜʦʣʝ ʝʣʠ  

ʚ ʩʦʩʪʘʚʝ ʜʨʝʚʦʩʪʦʝʚ ʚ ʣʝʩʥʦʤ ʬʦʥʜʝ ʆʯʝʨʩʢʦʛʦ ʣʝʩʥʠʯʝʩʪʚʘ  

ʠ ʚ ʦʯʘʛʘʭ ʫʩʳʭʘʥʠʷ (ʩʨʘʚʥʠʪʝʣʴʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ) 

ɼʦʣʷ ʫʯʘʩʪʠʷ ʝʣʠ ʚ 

ʩʦʩʪʘʚʝ 

ʜʨʝʚʦʩʪʦʝʚ, % 

ɺ ʣʝʩʥʦʤ ʬʦʥʜʝ 

ʣʝʩʥʠʯʝʩʪʚʘ 

ɺ ʦʯʘʛʘʭ ʫʩʳʭʘʥʠʷ 

ʛʘ % ʛʘ % 

2-5 237,4 0,81 - - 

10 984,3 3,38 - - 

20 2068,5 7,1 12,5 0,63 

30 2887,8 9,91 88 4,45 

40 6061,3 20,81 323,5 16,38 

50 5750,6 19,74 616,1 31,19 

60 5827 20,0 679,3 34,39 

70 3069,4 10,54 197,4 9,99 

80 1308,5 4,49 46,4 2,35 

90 533,7 1,83 - - 

100 401 1,38 12,2 0,62 

ʀʪʦʛʦ 29129,5 100 1975,4 100 

 

ʋʩʳʭʘʥʠʝ ʥʝ ʥʘʙʣʶʜʘʝʪʩʷ ʧʨʠ ʫʯʘʩʪʠʠ ʛʣʘʚʥʦʡ ʧʦʨʦʜʳ ʚ ʩʦʩʪʘʚʝ 

ʜʨʝʚʦʩʪʦʝʚ ʝʣʴʥʠʢʘ ʟʝʣʝʥʦʤʦʰʥʦʛʦ 2-5, 10 ʠ 90 %. ʅʝʟʥʘʯʠʪʝʣʴʥʘʷ 

ʧʣʦʱʘʜʴ ʦʯʘʛʦʚ ʫʩʳʭʘʥʠʷ ʟʘʬʠʢʩʠʨʦʚʘʥʘ ʚ ʜʨʝʚʦʩʪʦʷʭ ʧʨʠ ʫʯʘʩʪʠʠ ʝʣʠ 

20 % - 0,63 % ʦʪ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʫʩʦʭʰʠʭ ʥʘʩʘʞʜʝʥʠʡ ʝʣʴʥʠʢʘ 

ʟʝʣʝʥʦʤʦʰʥʦʛʦ. ʇʨʠ ʵʪʦʤ ʧʣʦʱʘʜʴ ʜʨʝʚʦʩʪʦʝʚ ʩ ʜʦʣʝʡ ʫʯʘʩʪʠʷ ʝʣʠ 20 % 

ʚ ʮʝʣʦʤ ʧʦ ʣʝʩʥʠʯʝʩʪʚʫ ʩʦʩʪʘʚʣʷʝʪ 7,1 %.  

ʉ ʫʚʝʣʠʯʝʥʠʝʤ ʜʦʣʠ ʫʯʘʩʪʠʷ ʝʣʠ ʚ ʟʘʧʘʩʝ ʜʨʝʚʦʩʪʦʝʚ ʧʣʦʱʘʜʴ 

ʫʩʦʭʰʠʭ ʥʘʩʘʞʜʝʥʠʡ ʚʦʟʨʘʩʪʘʝʪ. 

ʄʝʥʝʝ ʫʩʪʦʡʯʠʚʳʤʠ ʦʢʘʟʘʣʠʩʴ ʥʘʩʘʞʜʝʥʠʷ ʧʨʠ ʜʦʣʝ ʛʣʘʚʥʦʡ 

ʧʦʨʦʜʳ ʚ ʩʦʩʪʘʚʝ ʜʨʝʚʦʩʪʦʝʚ 50 ʠ 60 %. ɽʩʣʠ ʚ ʮʝʣʦʤ ʧʦ ʣʝʩʥʠʯʝʩʪʚʫ 

ʥʘʩʘʞʜʝʥʠʷ ʩ ʫʢʘʟʘʥʥʦʡ ʜʦʣʝʡ ʝʣʠ ʟʘʥʠʤʘʶʪ 19,74 ʠ 20,0 % ʦʪ ʦʙʱʝʡ 

ʧʣʦʱʘʜʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, ʪʦ ʚ ʦʯʘʛʘʭ ʫʩʳʭʘʥʠʷ ʟʘʥʠʤʘʝʤʘʷ ʧʣʦʱʘʜʴ 

ʥʘʩʘʞʜʝʥʠʡ ʩ ʫʢʘʟʘʥʥʳʤ ʩʦʩʪʘʚʦʤ ʜʦʩʪʠʛʘʝʪ 31,19 ʠ 34,39 % 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ʇʨʠ ʜʦʣʝ ʝʣʠ ʚ ʟʘʧʘʩʝ ʜʨʝʚʦʩʪʦʝʚ ʦʪ 70 % ʧʣʦʱʘʜʴ ʫʩʦʭʰʠʭ 

ʥʘʩʘʞʜʝʥʠʡ ʦʪʥʦʩʠʪʝʣʴʥʦ ʧʣʦʱʘʜʠ ʥʘʩʘʞʜʝʥʠʡ ʚ ʮʝʣʦʤ ʧʦ ʣʝʩʥʠʯʝʩʪʚʫ 

ʫʤʝʥʴʰʘʝʪʩʷ. 
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ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʜʝʣʘʥʳ ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 

1. ɺ ʫʩʣʦʚʠʷʭ ʟʦʥʳ ʭʚʦʡʥʦ-ʰʠʨʦʢʦʣʠʩʪʚʝʥʥʳʭ ʣʝʩʦʚ ʇʝʨʤʩʢʦʛʦ 

ʢʨʘʷ ʟʘ ʧʦʩʣʝʜʥʠʝ 7 ʣʝʪ ʥʘʙʣʶʜʘʝʪʩʷ ʥʘʨʘʩʪʘʥʠʝ ʦʯʘʛʦʚ ʫʩʳʭʘʥʠʷ ʚ 

ʥʘʩʘʞʜʝʥʠʷʭ ʝʣʴʥʠʢʘ ʟʝʣʝʥʦʤʦʰʥʦʛʦ. 

2. ʅʘʠʙʦʣʴʰʝʡ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʢ ʫʩʳʭʘʥʠʶ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 

ʜʨʝʚʦʩʪʦʠ ʝʣʴʥʠʢʘ ʟʝʣʝʥʦʤʦʰʥʦʛʦ ʩ ʫʯʘʩʪʠʝʤ ʝʣʠ ʦʪ 2 ʜʦ 10 %. 

3. ʅʘʠʤʝʥʝʝ ʫʩʪʦʡʯʠʚʳ ʢ ʫʩʳʭʘʥʠʶ ʥʘʩʘʞʜʝʥʠʷ ʧʨʠ ʜʦʣʝ ʝʣʠ ʚ 

ʩʦʩʪʘʚʝ ʜʨʝʚʦʩʪʦʝʚ 50-60 %. 

4. ɺʣʠʷʥʠʝ ʜʦʣʠ ʫʯʘʩʪʠʷ ʝʣʠ ʥʘ ʫʩʪʦʡʯʠʚʦʩʪʴ ʥʘʩʘʞʜʝʥʠʡ ʝʣʴʥʠʢʘ 

ʟʝʣʝʥʦʤʦʰʥʦʛʦ ʢ ʫʩʳʭʘʥʠʶ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʫʙʦʢ 

ʫʭʦʜʘ ʠ ʩʦʟʜʘʥʠʠ ʣʝʩʥʳʭ ʢʫʣʴʪʫʨ. 
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ʆʩʠʧʝʥʢʦ ɸ.ɽ. 
ʘʩʧʠʨʘʥʪ, ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʣʝʩʦʚʦʜʩʪʚʘ  

ʌɻɹʆʋ ɺʆ çʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʣʝʩʦʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè,  

ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ, ʈʦʩʩʠʷ 

 

ʇʈʀʄɽʅɽʅʀɽ ʀʉʂʋʉʉʊɺɽʅʅʆʁ ʅɽʁʈʆʅʅʆʁ ʉɽʊʀ  

ɼʃʗ ɸʇʇʈʆʂʉʀʄɸʎʀʀ ʉʈɽɼʅʀʍ ɼʀɸʄɽʊʈʆɺ  
ʉʆʉʅʆɺʓʍ ɼʈɽɺʆʉʊʆɽɺ 

 

ʆʙʲʝʢʪʦʤ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʳʩʪʫʧʘʶʪ ʯʠʩʪʳʝ ʧʦ ʩʦʩʪʘʚʫ ʩʦʩʥʦʚʳʝ 

ʜʨʝʚʦʩʪʦʠ ʣʝʥʪʦʯʥʳʭ ʙʦʨʦʚ ɸʣʪʘʡʩʢʦʛʦ ʢʨʘʷ ʠ ʈʝʩʧʫʙʣʠʢʠ ʂʘʟʘʭʩʪʘʥ, 

ʧʨʦʠʟʨʘʩʪʘʶʱʠʝ ʚ ʫʩʣʦʚʠʷʭ ʪʠʧʘ ʣʝʩʘ ʩʫʭʦʡ ʙʦʨ ʧʦʣʦʛʠʭ ʚʩʭʦʣʤʣʝʥʠʡ. 

ʀʩʩʣʝʜʦʚʘʥʠʷ ʦʭʚʘʪʳʚʘʶʪ ʜʨʝʚʦʩʪʦʠ ʨʘʟʣʠʯʥʦʛʦ ʧʨʦʠʩʭʦʞʜʝʥʠʷ ʚ 

ʚʦʟʨʘʩʪʝ ʦʪ 7 ʜʦ 120 ʣʝʪ.  

ʊʘʢʩʘʮʠʦʥʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 93 ʩʦʩʥʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ ʙʳʣʠ 

ʧʦʣʫʯʝʥʳ ʘʚʪʦʨʘʤʠ ʩʪʘʪʴʠ ʧʨʠ ʧʦʤʦʱʠ ʤʝʪʦʜʘ ʧʨʦʙʥʳʭ ʧʣʦʱʘʜʝʡ ʠ 

ʦʙʱʝʧʨʠʥʷʪʳʭ ʤʝʪʦʜʠʢ [1, 7], ʪʘʢʩʘʮʠʦʥʥʳʝ ʦʧʠʩʘʥʠʷ 94 ʜʨʝʚʦʩʪʦʝʚ 

ʙʳʣʠ ʚʟʷʪʳ ʠʟ ʦʪʢʨʳʪʳʭ ʠʩʪʦʯʥʠʢʦʚ [2, 3, 4, 5, 6, 8, 9, 10].  

ɸʧʧʨʦʢʩʠʤʘʮʠʷ ʜʘʥʥʳʭ ʧʨʦʠʟʚʦʜʠʣʘʩʴ ʧʨʠ ʧʦʤʦʱʠ Neural 

Network Toolbox, ʚʭʦʜʷʱʝʛʦ ʚ ʩʦʩʪʘʚ ʧʘʢʝʪʘ ʧʨʦʛʨʘʤʤ MATLAB. ɺ 

ʭʦʜʝ ʨʘʙʦʪʳ ʧʨʠʤʝʥʷʣʘʩʴ ʜʚʫʭʩʣʦʡʥʘʷ ʩʝʪʴ ʩ ʧʨʷʤʦʡ ʩʚʷʟʴʶ, ʩʢʨʳʪʳʤ 

ʩʣʦʝʤ ʥʝʡʨʦʥʦʚ ʩʠʛʤʦʠʜʘʣʴʥʦʛʦ ʪʠʧʘ ʠ ʣʠʥʝʡʥʳʤʠ ʚʳʭʦʜʥʳʤʠ 

ʥʝʡʨʦʥʘʤʠ. ʂʦʣʠʯʝʩʪʚʦ ʥʝʡʨʦʥʦʚ ʚ ʩʢʨʳʪʦʤ ʩʣʦʝ (8 ʰʪ.) ʧʦʜʙʠʨʘʣʦʩʴ 

ʦʧʳʪʥʳʤ ʧʫʪʝʤ ʧʦ ʥʘʠʤʝʥʴʰʝʡ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʡ ʦʰʠʙʢʝ ʠ 

ʥʘʠʙʦʣʴʰʝʤʫ ʟʥʘʯʝʥʠʶ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʨʨʝʣʷʮʠʠ. ʀʩʧʦʣʴʟʫʝʤʳʡ 

ʘʣʛʦʨʠʪʤ ʦʙʫʯʝʥʠʷ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ (ʀʅʉ) ï Levenberg-

Marquardt. ʕʪʦʪ ʘʣʛʦʨʠʪʤ ʦʙʳʯʥʦ ʪʨʝʙʫʝʪ ʙʦʣʴʰʝ ʧʘʤʷʪʠ, ʥʦ ʤʝʥʴʰʝ 

ʚʨʝʤʝʥʠ. ʆʙʫʯʝʥʠʝ ʧʨʝʢʨʘʱʘʝʪʩʷ ʘʚʪʦʤʘʪʠʯʝʩʢʠ, ʢʦʛʜʘ ʦʙʦʙʱʘʶʱʘʷ 

ʩʧʦʩʦʙʥʦʩʪʴ ʩʝʪʠ ʧʨʝʢʨʘʱʘʝʪ ʫʣʫʯʰʘʪʴʩʷ, ʦ ʯʝʤ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʫʚʝʣʠʯʝʥʠʝ ʩʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʦʡ ʦʰʠʙʢʠ ʦʙʨʘʟʮʦʚ ʧʨʦʚʝʨʢʠ [11, 12]. 

ʉʨʝʜʥʝʢʚʘʜʨʘʪʠʯʝʩʢʘʷ ʦʰʠʙʢʘ (MSE) ʀʅʉ ʜʣʷ ʪʨʝʥʠʨʦʚʦʯʥʦʡ, 

ʚʘʣʠʜʘʮʠʦʥʥʦʡ ʠ ʪʝʩʪʦʚʦʡ ʚʳʙʦʨʦʢ ʩʦʩʪʘʚʠʣʠ 2,0; 2,5; 1,5, 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ. ʂʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ ʜʣʷ ʪʝʭ ʞʝ ʚʳʙʦʨʦʢ ʩʦʩʪʘʚʠʣ 

0,958; 0,967 ʠ 0,970.  

ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʘʧʧʨʦʢʩʠʤʠʨʫʝʤʳʭ ʟʥʘʯʝʥʠʡ ʧʦ ʛʨʘʜʘʮʠʷʤ 

ʘʙʩʦʣʶʪʥʦʡ ʦʰʠʙʢʠ ʧʨʠʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

ʉʨʝʜʥʷʷ ʦʰʠʙʢʘ ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʀʅʉ ʩʦʩʪʘʚʠʣʘ 10,9 %. 

ɼʦʧʫʩʪʠʤʳʡ ʧʨʝʜʝʣ ʟʥʘʯʝʥʠʡ ʩʨʝʜʥʝʡ ʦʰʠʙʢʠ ʘʧʧʨʦʢʩʠʤʘʮʠʠ (12%) ʥʝ 

ʙʳʣ ʧʨʝʚʳʰʝʥ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʢʘʯʝʩʪʚʦ ʧʦʣʫʯʝʥʥʦʡ ʤʦʜʝʣʠ ʭʦʨʦʰʝʝ. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʦʙʫʯʝʥʠʷ ʀʅʉ ʙʳʣʘ ʧʦʣʫʯʝʥʘ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ 

ʤʦʜʝʣʴ, ʧʦʟʚʦʣʷʶʱʘʷ ʚʳʯʠʩʣʠʪʴ ʩʨʝʜʥʠʡ ʜʠʘʤʝʪʨ ʜʨʝʚʦʩʪʦʷ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʦʟʨʘʩʪʘ, ʚʳʩʦʪʳ ʠ ʛʫʩʪʦʪʳ. ɼʘʥʥʘʷ ʤʦʜʝʣʴ ʤʦʞʝʪ ʙʳʪʴ 

ʧʦʣʝʟʥʘ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʠ ʨʝʟʫʣʴʪʘʪʦʚ ʨʫʙʦʢ 

ʫʭʦʜʘ. 
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ʊʘʙʣʠʮʘ 1. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʘʧʧʨʦʢʩʠʤʠʨʫʝʤʳʭ ʟʥʘʯʝʥʠʡ  

ʧʦ ʛʨʘʜʘʮʠʷʤ ʘʙʩʦʣʶʪʥʦʡ ʦʰʠʙʢʠ ʥʝʡʨʦʥʥʦʡ ʩʝʪʠ 

ʂʦʣʠʯʝʩʪʚʦ 

ʘʧʧʨʦʢʩʠʤʠʨʫʝʤʳʭ ʟʥʘʯʝʥʠʡ 

ʩʨʝʜʥʝʛʦ ʜʠʘʤʝʪʨʘ, ʰʪ. 

ɸʙʩʦʣʶʪʥʘʷ ʦʰʠʙʢʘ 

ʘʧʧʨʦʢʩʠʤʘʮʠʠ ʧʦ 

ʤʦʜʫʣʶ, ʩʤ 

ʆʪʥʦʩʠʪʝʣʴʥʘʷ 

ʦʰʠʙʢʘ, % 

115 0 ï 1 6,4 

41 1,1 ï 2  14,5 

23 2,1 ï 3 22,2 

6 3,1 ï 4 20,8 

2 4,1 ï 5 32,6 

ʉʨʝʜʥʝʝ ʟʥʘʯʝʥʠʝ 1,1 10,9 

 
ʊʘʙʣʠʮʘ 2. ɸʧʧʨʦʢʩʠʤʠʨʦʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʠʭ ʜʠʘʤʝʪʨʦʚ  

ʩʦʩʥʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ III  ʢʣʘʩʩʘ ʙʦʥʠʪʝʪʘ, ʩʤ 

ʉʨʝʜʥʠʡ 

ʚʦʟʨʘʩʪ, ʣʝʪ 

ʉʨʝʜʥʷʷ 

ʚʳʩʦʪʘ, ʤ 

ɻʫʩʪʦʪʘ, ʪʳʩ. ʰʪ./ʛʘ 

0,5 1,0 2,0 3,0 4,0 5,0 6,0 7,0 8,0 

10 3-2 5,3 3,8 2,5 2,2 2,2 2,2 2,2 2,1 1,8 

20 6-5 10,3 8,5 6,7 6,1 5,8 5,6 5,3 5,0 4,8 

30 9-8 14,7 12,3 9,8 8,7 8,1 7,6 7,2 7,0 6,9 

40 12-10 18,4 15,6 12,4 10,8 9,8 9,1 8,7 8,6 8,5 

50 14-12 20,3 17,2 13,6 12,0 11,2 10,8 10,7 10,6 - 

60 16-14 21,6 18,1 14,1 12,5 12,0 12,0 11,8 - - 

70 18-16 22,8 18,9 14,6 13,1 12,8 12,6 - - - 

80 20-17 24,0 19,8 15,3 13,9 13,9 - - - - 

90 22-19 25,9 21,5 16,7 15,3 - - - - - 

100 23-20 27,5 22,9 17,9 16,4 - - - - - 

110 24-21 29,6 24,7 19,2 - - - - - - 

120 25-22 31,8 26,7 20,7 - - - - - - 

 
ʊʘʙʣʠʮʘ 3. ɸʧʧʨʦʢʩʠʤʠʨʦʚʘʥʥʳʝ ʟʥʘʯʝʥʠʷ ʩʨʝʜʥʠʭ ʜʠʘʤʝʪʨʦʚ  

ʩʦʩʥʦʚʳʭ ʜʨʝʚʦʩʪʦʝʚ IV ʢʣʘʩʩʘ ʙʦʥʠʪʝʪʘ, ʩʤ 

ʉʨʝʜʥʠʡ 

ʚʦʟʨʘʩʪ, ʣʝʪ 

ʉʨʝʜʥʷʷ 

ʚʳʩʦʪʘ, ʤ 

ɻʫʩʪʦʪʘ, ʪʳʩ. ʰʪ./ʛʘ 

0,5 1,0 2,0 3,0 4,0 5,0 6,0 7,0 8,0 

10 2-1 3,7 2,3 1,1 0,9 0,9 0,9 0,9 0,8 0,8 

20 4-3 7,8 6,1 4,5 4,0 3,8 3,6 3,4 3,1 3,0 

30 7-6 12,5 8,7 6,7 5,9 5,4 5,0 4,7 4,5 4,4 

40 9-8 15,8 13,1 10,1 8,7 7,9 7,3 7,0 6,9 6,9 

50 11-9 18,3 15,3 11,8 10,0 9,0 8,4 8,1 8,1 - 

60 13-11 20,2 16,8 13,0 11,3 10,6 10,3 10,2 - - 

70 15-12 21,2 17,5 13,4 11,8 11,3 11,3 - - - 

80 16-14 22,5 18,5 14,1 12,5 12,2 - - - - 

90 18-15 23,5 19,3 14,6 13,0 - - - - - 

100 19-16 24,9 20,4 15,4 13,7 - - - - - 

110 20-17 26,4 21,7 16,3 - - - - - - 

120 21-18 28,2 23,2 17,4 - - - - - - 
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ɺ ʫʩʣʦʚʠʷʭ ʠʩʩʣʝʜʫʝʤʦʛʦ ʪʠʧʘ ʣʝʩʘ ʩʦʩʥʦʚʳʝ ʜʨʝʚʦʩʪʦʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʯʘʱʝ ʚʩʝʛʦ III  ʠ IV ʢʣʘʩʩʘʤʠ ʙʦʥʠʪʝʪʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʘʧʧʨʦʢʩʠʤʠʨʦʚʘʥʥʳʭ ʟʥʘʯʝʥʠʡ ʩʨʝʜʥʠʭ ʜʠʘʤʝʪʨʦʚ 

ʜʨʝʚʦʩʪʦʝʚ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ ʩʨʝʜʥʝʛʦ ʚʦʟʨʘʩʪʘ, ʚʳʩʦʪʳ ʠ ʛʫʩʪʦʪʳ 

ʧʨʦʠʟʚʝʜʝʥʦ ʠʤʝʥʥʦ ʜʣʷ ʧʦʩʣʝʜʥʠʭ (ʪʘʙʣʠʮʳ 2, 3). 
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SECTION V. Engineering (ʊʝʭʥʠʯʝʩʢʠʝ ʥʘʫʢʠ) 
 

 

ɻʘʧʫʣʝʥʢʦ ʊʘʪʴʷʥʘ ʆʣʝʛʦʚʥʘ 
ʩʪʘʨʰʠʡ ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʢʘʬʝʜʨʳ ʙʝʟʦʧʘʩʥʦʩʪʠ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

ʉʘʬʨʦʥʦʚ ɸʣʝʢʩʝʡ ʃʝʦʥʠʜʦʚʠʯ 
ʩʪʫʜʝʥʪ 

ʉʫʨʛʫʪʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ  ʫʥʠʚʝʨʩʠʪʝʪ 

 

ʉʅʀɾɽʅʀɽ ʋʈʆɺʅʗ ɸʂʋʉʊʀʏɽʉʂʆɻʆ ʐʋʄɸ  
ʅɸ ɻɸɿʆʈɸʉʇʈɽɼɽʃʀʊɽʃʔʅʓʍ ʉʊɸʅʎʀʗʍ  

 

ʇʨʦʤʳʰʣʝʥʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʧʦʣʫʯʘʶʪ 

ʧʨʠʨʦʜʥʳʡ ʛʘʟ ʯʝʨʝʟ ʛʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʳʝ ʩʪʘʥʮʠʠ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ 

ʝʛʦ ʧʦʜʘʯʫ ʩ ʦʧʨʝʜʝʣʝʥʥʳʤ ʜʘʚʣʝʥʠʝʤ ʠ ʩʪʝʧʝʥʴʶ ʦʯʠʩʪʢʠ. 

ɻʘʟʦʨʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ ʩʪʘʥʮʠʷ (ɻʈʉ), ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʩʣʦʞʥʫʶ ʪʝʭʥʠʯʝʩʢʫʶ ʩʠʩʪʝʤʫ, ʦʙʩʣʫʞʠʚʘʥʠʝ ʢʦʪʦʨʦʡ ʚʦʟʣʘʛʘʝʪʩʷ ʥʘ 

ʦʧʝʨʘʪʦʨʘ. 

ɹʦʣʴʰʘʷ ʯʘʩʪʴ ʦʙʦʨʫʜʦʚʘʥʠʷ ɻʈʉ ʧʨʠ ʨʝʜʫʮʠʨʦʚʘʥʠʠ ʠ ʧʨʦʜʫʚʢʝ 

ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʛʘʟʦʤ, ʩʦʟʜʘʝʪ ʠʥʪʝʥʩʠʚʥʳʡ ʰʫʤ ʠ 

ʚʠʙʨʘʮʠʶ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʚʨʝʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ 

ʦʧʝʨʘʪʦʨʘ. 

ʆʩʥʦʚʥʦʡ ʧʨʠʯʠʥʦʡ  ʘʢʫʩʪʠʯʝʩʢʦʛʦ ʰʫʤʘ, ʚʦʟʥʠʢʘʶʱʝʛʦ ʥʘ ɻʈʉ, 

ʷʚʣʷʶʪʩʷ ʨʝʛʫʣʷʪʦʨʳ ʜʘʚʣʝʥʠʷ ʛʘʟʘ (ʈɼ),  ʛʜʝ ʥʘ ʨʝʛʫʣʠʨʫʶʱʝʤ ʢʣʘʧʘʥʝ  

ʧʨʦʠʩʭʦʜʠʪ ʧʝʨʝʧʘʜ ʜʘʚʣʝʥʠʷ ʩ  8 ʄʇʘ ʜʦ 1, 2 ʄʇʘ,  ʚ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ 

ʘʢʫʩʪʠʯʝʩʢʠʡ ʰʫʤ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ ʜʦʩʪʠʛʘʝʪ ʫʨʦʚʥʷ 90ï110 ʜɹ. 

ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʰʫʤʘ, ʠ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, 

ʫʤʝʥʴʰʠʪʴ ʝʛʦ ʚʨʝʜʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʦʧʝʨʘʪʦʨʘ,  

ʧʨʝʜʣʘʛʘʝʪʩʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʈɼ. 

ʉ ʵʪʦʡ ʮʝʣʴʶ ʥʘ ʝʛʦ ʚʳʭʦʜʝ  ʫʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʛʘʩʠʪʝʣʴ ʧʫʣʴʩʘʮʠʡ 

ʜʘʚʣʝʥʠʷ (ɻʇɼ), ʢʦʪʦʨʳʡ, ʙʫʜʝʪ  ʚʳʧʦʣʥʷʪʴ ʩʣʝʜʫʶʱʠʝ ʬʫʥʢʮʠʠ: 

1. ʉʥʠʞʘʪʴ ʤʘʢʩʠʤʘʣʴʥʫʶ  ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ ʚ ʨʝʛʫʣʷʪʦʨʝ; 

2. ʆʙʝʩʧʝʯʠʚʘʪʴ  ʩʪʫʧʝʥʯʘʪʦʝ ʜʨʦʩʩʝʣʠʨʦʚʘʥʠʝ ʦʙʱʝʛʦ ʧʝʨʝʧʘʜʘ 

ʜʘʚʣʝʥʠʷ; 

3. ʈʘʟʙʠʚʘʪʴ ʠ ʜʨʦʙʠʪʴ ʧʦʪʦʢ. 
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ɸʢʫʩʪʠʯʝʩʢʫʶ ʤʦʱʥʦʩʪʴ Wʘʢ, ʠʟʣʫʯʘʝʤʫʶ ʩʪʨʫʝʡ ʛʘʟʘ,  ʤʦʞʥʦ 

ʦʧʨʝʜʝʣʠʪʴ  ʧʦ ʬʦʨʤʫʣʝ: 

                           ὡʘʢ Ὧ
ʟʚ
                                                                      ρ 

ʛʜʝ k0 ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦʩʪʠ; 

ɟc ï ʧʣʦʪʥʦʩʪʴ ʧʦʪʦʢʘ, ʢʛ/ʤ
3
; 

V ï ʩʢʦʨʦʩʪʴ ʧʦʪʦʢʘ, ʤ/ʩ; 

D ï ʜʠʘʤʝʪʨ ʩʪʨʫʠ, ʤ; 

Vʟʚ ï ʩʢʦʨʦʩʪʴ ʟʚʫʢʘ, ʤ/ʩ. 

ʀʟ ʬʦʨʤʫʣʳ (1) ʚʳʪʝʢʘʝʪ, ʯʪʦ ʜʦʙʠʪʴʩʷ ʩʥʠʞʝʥʠʷ ʰʫʤʥʦʩʪʠ 

ʪʫʨʙʫʣʝʥʪʥʳʭ ʩʪʨʫʡ ʚʦʟʤʦʞʥʦ ʟʘ  ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʠʭ ʩʢʦʨʦʩʪʠ ʠ  

ʫʤʝʥʴʰʝʥʠʷ ʜʠʘʤʝʪʨʦʚ.  

ʀʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʫ ʉʝʥ ɺʝʥʘʥʘ-ɺʝʥʮʝʣʷ, ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ 

ʤʘʩʩʦʚʦʛʦ ʨʘʩʭʦʜʘ ʧʦʪʦʢʘ (2) ʦʧʨʝʜʝʣʷʝʤ ʩʫʤʤʘʨʥʫʶ ʧʣʦʱʘʜʴ 

ʦʪʚʝʨʩʪʠʡ ʦʜʥʦʡ ʰʘʡʙʳ (3): 

 

                      Ὃ ὊϽ‘
ςϽὯ

Ὧ ρ
ϽὖϽ”Ͻ‍ ‍                                  ς 

 

                   Ὂ
Ὃ

‘Ͻ
ςϽὯ
Ὧ ρ

ϽὖϽ”Ͻ‍ χz ‍ χz

                             σ  

 

ʛʜʝ G ï ʤʘʩʩʦʚʳʡ ʨʘʩʭʦʜ (19,79 ʢʛ/ʩ) 

F ï ʩʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʦʪʚʝʨʩʪʠʡ ʚ ʰʘʡʙʝ, ʤ
2
;  

ɛ ï ʢʦʵʬʬʠʮʠʝʥʪ ʨʘʩʭʦʜʘ (0,65);  

k ï ʧʦʢʘʟʘʪʝʣʴ ʘʜʠʘʙʘʪʳ (2,5);  

P1ï ʚʭʦʜʥʦʝ ʜʘʚʣʝʥʠʝ, 2,5 ʄʇʘ;  

ɟ1ï ʧʣʦʪʥʦʩʪʴ ʛʘʟʘ ʥʘ ʚʭʦʜʝ, 0,95 ʢʛ/ʤ
3
;  

ɓ ï ʢʦʵʬʬʠʮʠʝʥʪ ʦʪʥʦʰʝʥʠʷ ʜʘʚʣʝʥʠʷ ʧʦʩʣʝ ʰʘʡʙʳ ʢ ʜʘʚʣʝʥʠʶ ʜʦ. 

 

    Ὂ
ρωȟχω

πȟφυϽ
ςϽςȟυ
ςȟυ ρ

Ͻςȟυz ρπϽπȟωυϽ
ρȟς
ςȟυ

ȟ
χz

ρȟς
ςȟυ

ȟ
ȟ
χz

       

πȟππωρω πȟππωρω
χ πȟππρσρς ʤ 

ʀʪʘʢ ʩʫʤʤʘʨʥʘʷ ʧʣʦʱʘʜʴ ʦʪʚʝʨʩʪʠʡ ʦʜʥʦʡ ʰʘʡʙʳ ʩʦʩʪʘʚʣʷʝʪ 1312 

ʤʤ
2
. 

ɼʘʣʝʝ ʨʘʩʧʨʝʜʝʣʷʝʤ ʥʘ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦʡ ʰʘʡʙʝ ʦʪʚʝʨʩʪʠʷ ʪʘʢʠʤ 

ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʢʦʣʠʯʝʩʪʚʦ ʦʪʚʝʨʩʪʠʡ ʧʦʩʪʝʧʝʥʥʦ ʫʤʝʥʴʰʘʣʦʩʴ: 

1 ʰʘʡʙʘ ï 109 ʦʪʚʝʨʩʪʠʡ (Ï 3,9) 



38 

 

2 ʰʘʡʙʘ ï 88 ʦʪʚʝʨʩʪʠʡ (Ï 4,3) 

3 ʰʘʡʙʘ ï 79 ʦʪʚʝʨʩʪʠʡ (Ï 4,5) 

4 ʰʘʡʙʘ ï 70 ʦʪʚʝʨʩʪʠʡ (Ï 4,8) 

5 ʰʘʡʙʘ ï 47 ʦʪʚʝʨʩʪʠʡ (Ï 5,8) 

6 ʰʘʡʙʘ ï 40 ʦʪʚʝʨʩʪʠʡ (Ï 6,5) 

7 ʰʘʡʙʘ ï 29 ʦʪʚʝʨʩʪʠʡ (Ï 7,5) 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʟʨʘʙʦʪʘʥ ʛʘʩʠʪʝʣʴ ʧʫʣʴʩʘʮʠʡ  ʜʘʚʣʝʥʠʷ ʩ ʩʝʤʴʶ 

ʜʨʦʩʩʝʣʴʥʳʤʠ ʰʘʡʙʘʤʠ çʈʠʩʫʥʦʢ 1è, ʩʧʨʦʝʢʪʠʨʦʚʘʥʥʳʡ ʜʣʷ Pʚʭ=2,5 

ʄʇʘ, Pʚʳʭ=1,2 ʄʇʘ , G=19,79 ʢʛ/ʩ, ʨʘʙʦʯʝʝ ʪʝʣʦ - ʧʨʠʨʦʜʥʳʡ ʛʘʟ. 

 
     ʈʠʩʫʥʦʢ 1-ɻʘʩʠʪʝʣʴ ʧʫʣʴʩʘʮʠʡ ʜʘʚʣʝʥʠʷ 

 

ʋʨʦʚʝʥʴ ʰʫʤʘ ʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ, ʧʨʠ ʫʩʪʘʥʦʚʢʝ ɻʇɼ ʤʦʞʥʦ 

ʦʨʠʝʥʪʠʨʦʚʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ (1): 

                               ὡʘʢ πȟρσσϽ
πȟωυϽτυϽπȟπτ

ρȟςϽσσχ
χπ ʜɹ                               

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʠʤʝʥʝʥʠʝ ɻʇɼ ʚ ʛʘʟʦʧʨʦʚʦʜʘʭ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʩʥʠʟʠʪʴ ʫʨʦʚʝʥʴ ʰʫʤʘ ʜʦ 70 ʜɹ, ʯʪʦ ʥʝ ʧʨʝʚʳʰʘʶʪ 

ʧʨʝʜʝʣʴʥʦ ʜʦʧʫʩʪʠʤʳʡ ʫʨʦʚʝʥʴ (ʇɼʋ) ʨʘʚʥʳʡ 80 ʜɹ, ʵʬʬʝʢʪ ʩʥʠʞʝʥʠʷ 

ʰʫʤʥʦʩʪʠ ʜʦʩʪʠʛʘʝʪʩʷ ʠʩʢʣʶʯʠʪʝʣʴʥʦ ʟʘ ʩʯʝʪ ʦʧʪʠʤʠʟʘʮʠʠ ʩʪʨʫʢʪʫʨʳ 

ʠʩʪʝʯʝʥʠʷ ʩʪʨʫʠ. 
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ABOUT THE APPLICATIO N  
OF THE AUTOMATED CON TROL SYSTEM OF ICE L OAD 

 

Overhead transmission lines (OTL) are located in the open air and are 

subject to the effects of natural phenomena. Ice-wind loads have the most 

severe impact on the OTL. Approximately half of the total number of 

interruptions in electricity supply during the formation of ice loads is 

associated with the damage or breakage of the lightning-proof cable or wires, 

from the action of vibration, shaking, dancing of wires with strong gusts of 

wind. 

The Orenburg region of Russia is located in the area of the southern 

spurs of the Ural and belongs to the zone of increased ice formation. The 

formation of ice-frost sediments in the process of precipitation of drizzle and 

fog at an air temperature from -2 to -5 ÁC is typical for this region. Therefore, 

the problem of the formation of ice on the OTL is acute for power engineers. 

Melting schemes for ice sediments are provided for OTL. Technological 

map, which indicates the parameters of melting: current strength, time 

spending, is developed for each OTL. 

A specialized melting method is used to eliminate ice, when part of the 

power system is cut off from power transmission to consumers and current 

loads are applied to it, that leads to the heating of lines and melting of ice. The 

melting procedure is complex and expensive. It is necessary to have actual 

information on meteorological conditions at the most critical sections of the 

electric network for such a procedure. Special teams of operational and repair 

personnel are formed for this purpose, who perform a visual inspection of the 

places of the most probable formation of the maximum amount of ice and 

inform the dispatchers of the amount of sediments on the existing 

communication channels. It is impossible to accurately virtually determine the 
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weight of deposits, their character, the rate of increase, and also the 

meteorological parameters. As a rule, the information coming to the dispatcher 

is biased and incomplete, that entails an increase in the decision-making time 

and the number of incorrect decisions. 

Only an automated system of monitoring the OTL, with the use of which 

there is no need for personnel to go to control points for visual observation of 

OTL, can effectively perform this task, since the information coming from 

telemetry devices is timely and accurate enough. 

Automated information system for monitoring ice load, allows to 

organize monitoring of the state of the OTL network. 

Automated information system, developed with the participation of the 

Orenburg State University, is designed for early detection of the risk of ice 

formation on OTL by monitoring the load on the wires and the meteorological 

parameters (temperature and humidity of the ambient air, direction and wind 

speed) and video monitoring, which ensures timely decision-making on the 

beginning and ending melting ice. 

The expanded functional and information capabilities of the system are 

due to the use of microprocessor technology, modern communication systems 

and data transmission. It is produced with the help of automated information 

system: 

-  automated collection of data on ice-and-wind impacts on OTL, as well as on 

meteorological parameters; 

-  forecasting the development of the ice-dangerous situation on the OTL with 

considering the emerging meteorological conditions and the intensity of ice 

formation; 

-  control of ice sedimentôs falling off during ice melting on phase conductors; 

-  obtaining video information about the progress of ice formation on the wires 

and cables of the OTL. 

The software and hardware complex of control points contains devices 

located directly on the OTL. The collection of information necessary for the 

functioning of the system as a whole is carried out with their help. 

The control point on request from the reception point performs the 

following functions: 

- automatic control and primary information processing about the ice-and-

wind load on the phase conductors of OTL; 

- video surveillance of the condition of the phase conductor; 

- data transfer to the reception point. 

The controller is the main component of the software and hardware 

complex of the control point that implements the functions of video 

surveillance and data transmission to the receiving point. 

It is produced in the control point: 

- control of the mechanical load at the points of suspension of phase 

conductors to the traverses and the lightning protection cable to the support 

post of the OTL; 
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- control of temperature and humidity of the ambient air; 

- control of wind direction and speed; 

- voltage monitoring at battery terminals; 

- alarm status monitoring of the closed door state of the control cabinet door; 

- video surveillance of the condition of the phase conductor. 

Timely determination of the presence of ice on the OTL and the 

acceptance of effective measures ensure the timely melting of the ice on the 

OTL and allow the provision of high-quality and reliable power supply to 

consumers. 

 

 

 

 
1
ʉʦʢʦʣʦʚ ʄ.ɺ., 

2
ɸʣʪʫʥʠʥ ʂ.ɸ., 

3
ʆʜʥʦʣʴʢʦ ɺ.ɻ. 

1
ʜʦʢʪʦʨ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ; 

2
ʩʦʠʩʢʘʪʝʣʴ;  

3
ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ  

ʊʘʤʙʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʊʘʤʙʦʚ 

 

ʉʀʉʊɽʄɸ ɸɺʊʆʄɸʊʀɿʀʈʆɺɸʅʅʆɻʆ ʈɸʉʏɽʊɸ  

ʈɽɾʀʄʅʓʍ ʀ ʂʆʅʉʊʈʋʂʊʀɺʅʓʍ ʇɸʈɸʄɽʊʈʆɺ 

ʊʆʂɸʈʅʆʁ ʆɹʈɸɹʆʊʂʀ ʄɽʊɸʃʃʆɺ 

 
ɸʥʥʦʪʘʮʠʷ: ʈʘʩʩʤʦʪʨʝʥʘ ʟʘʜʘʯʘ ʨʘʟʨʘʙʦʪʢʠ ʩʠʩʪʝʤ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʦʙʨʘʙʦʪʢʠ 

ʤʘʪʝʨʠʘʣʦʚ ʨʝʟʘʥʠʝʤ (ʪʦʯʝʥʠʝʤ) ʩ ʧʦʤʦʱʴʶ ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ. 

ʇʨʦʚʝʜʝʥ ʦʙʟʦʨ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʨʝʟʘʥʠʷ. ʉʦʟʜʘʥʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʘʷ ʩʠʩʪʝʤʘ 

ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʥʘ ʦʩʥʦʚʝ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ. 

ʊʝʩʪʠʨʦʚʘʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʥʝʡʨʦʥʥʳʭ ʩʝʪʝʡ ʧʦʢʘʟʘʣʦ, ʯʪʦ ʚʝʣʠʯʠʥʘ 

ʧʦʛʨʝʰʥʦʩʪʠ ʠʭ ʚʳʯʠʩʣʝʥʠʡ ʜʦʚʦʣʴʥʦ ʤʘʣʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʥʝʡʨʦʥʥʳʝ ʩʝʪʠ; ʥʝʡʨʦʩʝʪʝʚʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ 

ʧʨʦʮʝʩʩʘ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ ʨʝʟʘʥʠʝʤ. 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʢʨʘʱʝʥʠʝ ʩʨʦʢʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʦʜʙʦʨ 

ʦʧʪʠʤʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʨʝʟʘʥʠʷ ï ʵʪʦ ʚʘʞʥʝʡʰʠʝ 

ʪʨʝʙʦʚʘʥʠʷ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʢ ʨʘʟʨʘʙʦʪʢʝ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʇʨʠʤʝʥʝʥʠʝ ʩʦʚʨʝʤʝʥʥʳʭ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ 

(ʉɸʇʈ) ʧʦʟʚʦʣʷʝʪ ʫʜʦʚʣʝʪʚʦʨʠʪʴ ʠʭ ʣʠʰʴ ʯʘʩʪʠʯʥʦ, ʪʘʢ ʢʘʢ ʚ 

ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʪʝʭʥʦʣʦʛ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʧʨʠʤʝʥʷʝʪ ʨʝʰʝʥʠʝ ʦ 

ʚʙrʦʨʝ ʪʝʭ ʠʣʠ ʠʥʳʭ ʨʝʞʠʤʦʚ ʨʝʟʘʥʠʷ, ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʩʦʙʩʪʚʝʥʥʳʤ 

ʦʧʳʪʦʤ.  

ʅʘ ʢʘʬʝʜʨʝ çʂʦʤʧʴʶʪʝʨʥʦ-ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʝ ʩʠʩʪʝʤʳ ʚ 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʠè ʌɻɹʆʋ ɺʆ çʊɻʊʋè ʘʢʪʠʚʥʦ ʨʘʟʚʠʚʘʝʪʩʷ ʩʣʝʜʫʶʱʝʝ 

ʥʘʧʨʘʚʣʝʥʠʝ ʥʘʫʯʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ: ʧʨʨʦʦʛʛʨʨʝʝʩʩʩʩʠʠʚʚʥʥrrʝʝ  ʪʪʝʝʭʭʥʥʦʦʣʣʦʦʛʛʠʠʠʠ  ʠʠ  



42 

 

ʦʦʙʙʦʦʨʨʫʫʜʜʦʦʚʚʘʘʥʥʠʠʝʝ  ʤʤʘʘhh ʠʠʥʥʦʦʩʩʪʪʨʨʦʦʠʠʪʪʝʝʣʣɹɹʥʥʦʦʛʛʦʦ  ʧʧʨʨʦʦʠʠʟʟʚʚʦʦʜʜʩʩʪʪʚʚʘʘ;; ʚʳʙʦʨ, ʩʦʟʜʘʥʠʝ 

ʥʦʚʳʭ ʠ ʘʜʘʧʪʘʮʠʷ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʳʭ ʩʠʩʪʝʤ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʠ 

ʩʙʦʨʢʠ [1, 2]. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʧʦʣʠʪʠʯʝʩʢʠʭ, ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ 

ʬʘʢʪʦʨʦʚ ʦʢʘʟʳʚʘʶʱʠʭ ʚʣʠʷʥʠʝ ʥʘ ʠʟʤʝʥʝʥʠʝ ʬʦʨʤʳ ʠ ʩʦʜʝʨʞʘʥʠʷ 

ʦʙʨʘʟʦʚʘʥʠʷ ʥʝ ʤʘʣʦ ʚʘʞʥʫʶ ʨʦʣʴ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʛʨʘʝʪ - 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʡ. ʉʦʢʨʘʱʝʥʠʝ ʩʨʦʢʦʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʠʟʛʦʪʦʚʣʝʥʠʷ 

ʥʦʚʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʚʥʝʜʨʝʥʠʝ ʝʛʦ ʚ ʧʨʦʠʟʚʦʜʩʪʚʦ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ 

ʧʨʠʤʝʥʝʥʠʝʤ CALS-ʪʝʭʥʦʣʦʛʠʡ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʚ ʩʝʙʝ ʨʘʟʣʠʯʥʳʝ 

ʢʦʤʧʣʝʢʩʥʳʝ CAD/CAE -ʩʠʩʪʝʤʳ. ʆʪʜʝʣʴʥʳʝ ʤʦʜʫʣʠ ʵʪʠʭ ʩʠʩʪʝʤ ʚ 

ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʟʚʦʣʷʶʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʠʥʞʝʥʝʨʥʳʝ 

ʨʘʩʯʝʪʳ, ʘʥʘʣʠʟ, ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʦʧʪʠʤʠʟʘʮʠʶ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ. ɺ 

ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ ʧʦʪʨʝʙʥʦʩʪʴ ʚ ʦʚʣʘʜʝʥʠʠ ʦʩʥʦʚʘʤʠ ʨʘʙʦʪʳ ʩ 

ʜʘʥʥʳʤʠ ʩʠʩʪʝʤʘʤʠ ʧʨʠ ʦʙʫʯʝʥʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ ʪʝʭʥʦʣʦʛʠʠ 

ʤʘʰʠʥʦʩʪʨʦʝʥʠʷ. ʇʦʜʦʙʥʳʡ ʘʥʘʣʠʟ ʤʦʞʝʪ ʜʘʪʴ ʜʘʥʥʳʝ, ʢʦʪʦʨʳʝ ʚ 

ʜʘʣʴʥʝʡʰʝʤ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ ʧʨʠ ʤʘʪʝʤʘʪʠʯʝʩʢʦʤ 

ʤʦʜʝʣʠʨʦʚʘʥʠʠ ʨʘʟʣʠʯʥʳʭ ʤʝʭʘʥʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ (ʥʘʧʨʠʤʝʨ, 

ʧʨʦʮʝʩʩʦʚ ʨʝʟʘʥʠʷ ʤʝʪʘʣʣʦʚ). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʠʟʫʯʠʪʴ ʠ ʚʥʫʪʨʝʥʥʶʶ ʤʝʭʘʥʠʢʫ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ 

ʧʨʦʮʝʩʩʦʚ ʠ ʦʩʥʦʚʳ ʨʘʙʦʪʳ ʩ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ CAD/CAE ï

ʧʨʦʛʨʘʤʤʘʤʠ [3]. 

ɺ ʦʪʣʠʯʠʝ ʦʪ ʢʦʥʢʫʨʝʥʪʦʚ ʪʘʢʠʭ ʢʘʢ - ʉɸʇʈ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ ʊʝʭʥʦʇʨʦ (ʂʦʨʧʦʨʘʮʠʷ çɺʝʢʪʦʨ-ɸʣʴʷʥʩè); ʉʠʩʪʝʤʘ 

ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ T-FLEX CAD (ʂʦʤʧʘʥʠʷ çʊʦʧ 

ʉʠʩʪʝʤʳè); ʉɸʇʈ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ɺɽʈʊʀʂɸʃʔ (ʂʦʤʧʘʥʠʠ 

ɸʉʂʆʅ), ʜʘʥʥʘʷ ʉɸʇʈ ʧʨʠʟʚʘʥʘ ʨʝʰʘʪʴ ʟʘʜʘʯʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ 

ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʣʝʟʚʠʡʥʦʡ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ. ʉɸʇʈ ʤʦʞʝʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʘ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʷʭ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʠʟʛʦʪʦʚʣʝʥʠʷ ʜʝʪʘʣʝʡ ʜʣʷ 

ʨʝʢʦʥʩʪʨʫʠʨʫʝʤʦʛʦ ʠ ʥʦʚʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʪʣʠʯʘʶʱʘʷʩʷ ʪʝʤ, ʯʪʦ 

ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʦʣʥʫʶ ʦʧʪʠʤʠʟʘʮʠʶ ʨʝʞʠʤʥʳʭ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʦʚ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʤʝʪʘʣʣʦʚ. 

ɺ ʯʘʩʪʥʦʩʪʠ: ʨʘʟʨʘʙʦʪʘʥʘ ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ 

ʉɸʇʈ ʧʨʦʮʝʩʩʦʚ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ ʩ ʦʧʠʩʘʥʠʝʤ 

ʧʨʠʥʮʠʧʘ ʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪʳ ʝʸ ʙʣʦʢʦʚ; ʨʘʟʨʘʙʦʪʘʥʘ 

ʩʪʨʫʢʪʫʨʥʘʷ ʩʭʝʤʘ ʠ ʠʥʪʝʨʬʝʡʩ ʙʘʟʳ ʜʘʥʥʳʭ ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ 

ʧʨʦʮʝʩʩʦʚ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ; ʩʦʟʜʘʥʘ ʤʦʜʝʣʴ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ ʠ ʥʘ ʝʸ ʦʩʥʦʚʝ ʙʘʟʘ ʟʥʘʥʠʡ ʧʨʦʮʝʩʩʦʚ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ; ʨʘʟʨʘʙʦʪʘʥ ʙʣʦʢ ʚʚʦʜʘ ʠʩʭʦʜʥʳʭ 

ʜʘʥʥʳʭ; ʨʘʟʨʘʙʦʪʘʥ ʙʣʦʢ ʥʝʡʨʦʩʝʪʝʚʦʛʦ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ 

ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʘ; ʨʘʟʨʘʙʦʪʘʥ ʙʣʦʢ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʘʛʨʫʟʦʢ, 

ʜʝʡʩʪʚʫʶʱʠʭ ʥʘ ʨʝʞʫʱʠʡ ʠʥʩʪʨʫʤʝʥʪ; ʨʘʟʨʘʙʦʪʘʥ ʙʣʦʢ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʜʠʥʘʤʠʢʠ ʧʨʦʮʝʩʩʘ ʨʝʟʘʥʠʷ; ʨʘʟʨʘʙʦʪʘʥ ʙʣʦʢ ʦʧʪʠʤʠʟʘʮʠʠ ʨʝʞʠʤʥʳʭ 
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ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʨʝʟʘʥʠʷ. ʇʨʠʤʝʥʝʥʠʝ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ 

ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ ʭʦʜʝ ʚʳʧʦʣʥʝʥʠʷ ʅʀʆʂʈ ʘʣʛʦʨʠʪʤʦʚ ʨʘʙʦʪʳ 

ʦʩʥʦʚʥʳʭ ʙʣʦʢʦʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʘʚʪʦʤʘʪʠʟʠʨʦʚʘʥʥʦʛʦ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʦʚ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ 

ʧʦʟʚʦʣʷʝʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʪʨʫʜʘ ʠʥʞʝʥʝʨʦʚ ʠ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ, ʚʢʣʶʯʘʷ: ʩʦʢʨʘʱʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʠʟʛʦʪʦʚʣʝʥʠʷ ʠʟʜʝʣʠʡ ʟʘ ʩʯʸʪ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʦʮʝʩʩʘ 

ʨʝʟʘʥʠʷ; ʧʦʚʳʰʝʥʠʝ ʢʘʯʝʩʪʚʘ ʠ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ 

ʧʨʦʠʟʚʦʜʠʤʦʡ ʧʨʦʜʫʢʮʠʠ ʟʘ ʩʯʸʪ ʧʦʜʙʦʨʘ ʦʧʪʠʤʘʣʴʥʳʭ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʠ ʝʸ ʠʟʛʦʪʦʚʣʝʥʠʠ [3]. 

ʅʘʣʠʯʠʝ ʉɸʇʈ, ʧʨʝʜʣʘʛʘʶʱʝʡ ʧʦʣʴʟʦʚʘʪʝʣʶ ʚʳʙʨʘʪʴ ʠʟ ʩʧʠʩʢʘ 

ʚʦʟʤʦʞʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʨʝʟʘʥʠʷ ʦʧʪʠʤʘʣʴʥʳʝ ʧʨʠ ʟʘʜʘʥʥʳʭ 

ʫʩʣʦʚʠʷʭ, ʧʦʟʚʦʣʠʣʦ ʙʳ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ. ʇʨʠʤʝʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʤʝʪʦʜʦʚ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ ʉɸʇʈ ʧʨʦʮʝʩʩʦʚ 

ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʧʦʟʚʦʣʠʪ ʧʦʚʳʩʠʪʴ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ 

ʩʠʩʪʝʤʳ, ʫʚʝʣʠʯʠʪʴ ʩʢʦʨʦʩʪʴ ʦʙʨʘʙʦʪʢʠ ʚʭʦʜʥʳʭ ʜʘʥʥʳʭ ʠ ʦʙʣʝʛʯʠʪ 

ʨʝʰʝʥʠʝ ʪʨʫʜʥʦʬʦʨʤʘʣʠʟʫʝʤʳʭ ʟʘʜʘʯ, ʚʦʟʥʠʢʘʶʱʠʭ ʚ ʧʨʦʮʝʩʩʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʈʘʟʨʘʙʦʪʢʘ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʉɸʇʈ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʡ 

ʦʧʪʠʤʠʟʘʮʠʶ ʧʨʦʮʝʩʩʘ ʨʝʟʘʥʠʷ ʩ ʫʯʝʪʦʤ ʝʛʦ ʜʠʥʘʤʠʯʝʩʢʦʡ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʥʘʫʯʥʦʡ ʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʟʘʜʘʯʝʡ, ʘ, 

ʠʤʝʥʥʦ, ʨʘʟʨʘʙʦʪʢʘ ʩʪʨʫʢʪʫʨʥʦʡ ʩʭʝʤʳ ʠ ʠʥʪʝʨʬʝʡʩʘ ʙʘʟʳ ʜʘʥʥʳʭ 

ʦʩʥʦʚʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʦʚ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʩʦʟʜʘʥʠʝ ʤʦʜʝʣʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʟʥʘʥʠʡ ʠ ʥʘ ʝʸ ʦʩʥʦʚʝ ʙʘʟʳ ʟʥʘʥʠʡ 

ʧʨʦʮʝʩʩʦʚ ʤʝʭʘʥʠʯʝʩʢʦʡ ʦʙʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ. ɹʘʟʘ ʜʘʥʥʳʭ ʠ ʙʘʟʘ 

ʟʥʘʥʠʡ ʧʦʟʚʦʣʷʶʪ ʩʠʩʪʝʤʘʪʠʟʠʨʦʚʘʪʴ ʠ ʦʙʨʘʙʘʪʳʚʘʪʴ ʥʘʯʘʣʴʥʳʝ ʜʘʥʥʳʝ 

ʜʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ [4, 5]. 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʵʪʦ ʝʜʠʥʩʪʚʝʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ (ʧʨʦʛʨʘʤʤʥʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ), ʨʝʰʘʶʱʝʝ ʟʘʜʘʯʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ 

ʧʘʨʘʤʝʪʨʦʚ ʧʨʦʮʝʩʩʘ ʨʝʟʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʦʚ 

ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʠʥʪʝʣʣʝʢʪʘ. ɼʘʥʥʦʝ ʧʨʠʣʦʞʝʥʠʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʢʘʢ 

ʩʚʷʟʫʶʱʝʝ ʟʚʝʥʦ ʤʝʞʜʫ ʩʪʘʜʠʝʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʩʯʝʪʘ ʠ ʩʪʘʜʠʝʡ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʦʙʨʘʙʦʪʢʠ ʠ ʛʝʥʝʨʘʮʠʠ ʫʧʨʘʚʣʷʶʱʠʭ ʧʨʦʛʨʘʤʤ ʜʣʷ 

ʩʪʘʥʢʦʚ ʩ ʏʇʋ. ʇʨʠʣʦʞʝʥʠʝ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʧʦʜ ʥʘʠʙʦʣʝʝ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʝ CAD/CAE/CAM-ʧʨʦʛʨʘʤʤʳ ʪʚʝʨʜʦʪʝʣʴʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʩʨʝʜʥʝʛʦ ʫʨʦʚʥʷ [6]. 

ʉʦʟʜʘʥʠʝ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʠʩʪʝʤʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʨʘʩʯʝʪʘ 

ʧʨʦʮʝʩʩʦʚ ʨʝʟʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʪʨʝʙʫʝʪ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʟʥʘʥʠʡ ʚ 

ʦʙʣʘʩʪʠ ʢʦʥʩʪʨʫʢʪʦʨʩʢʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʢʦʥʢʨʝʪʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʨʝʟʘʥʠʷ, ʙʦʣʴʰʠʭ ʚʨʝʤʝʥʥʳʭ ʟʘʪʨʘʪ (ʯʝʣʦʚʝʢʦ ʯʘʩʦʚ) ʜʣʷ 

ʦʙʫʯʝʥʠʷ ʩʦʟʜʘʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦ ʨʘʙʦʪʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʨʘʟʨʘʙʦʪʘʥʥʳʤʠ ʧʨʘʚʠʣʘʤʠ ʠ ʘʣʛʦʨʠʪʤʘʤʠ. 
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ʇʨʦʙʣʝʤʘ ʧʦʜʛʦʪʦʚʢʠ ʢʘʜʨʦʚ ʥʦʚʦʡ ʛʝʥʝʨʘʮʠʠ, ʩʧʦʩʦʙʥʳʭ ʢ 

ʨʘʙʦʪʝ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʡ, ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʠ 

ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʵʢʦʥʦʤʠʢʝ, ʥʘ ʢʦʪʦʨʳʭ ʣʦʞʠʪʩʷ ʦʩʥʦʚʥʘʷ ʪʷʞʝʩʪʴ 

ʤʦʜʝʨʥʠʟʘʮʠʠ ʦʙʦʨʦʥʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ 

ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ ʧʨʠ 

ʠʥʥʦʚʘʮʠʦʥʥʦʤ ʨʘʟʚʠʪʠʠ ʤʘʰʠʥʦʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʧʝʨʠʦʜ 

ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ. 
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SECTION VI. Medical sciences  

(ʄʝʜʠʮʠʥʩʢʠʝ ʥʘʫʢʠ) 
 

1
ʖʩʫʧʦʚʘ ɺ.ʏ., 

2
ɹʦʛʜʘʥʦʚʘ ɸ.ɸ., 

3
ʄʘʨʪʳʥʦʚʘ ʉ.ɸ. 

1
ʘʩʩʠʩʪʝʥʪ ʢʘʬʝʜʨʳ ʧʘʪʦʣʦʛʠʯʝʩʢʦʡ ʬʠʟʠʦʣʦʛʠʠ; 

2,3
ʩʪʫʜʝʥʪʢʠ  

ʋʨʘʣʴʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʤʝʜʠʮʠʥʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ɽʢʘʪʝʨʠʥʙʫʨʛ 

 

ʇʈʀʏʀʅʓ ʀ ʇʈʆʌʀʃɸʂʊʀʂɸ ɼʀʉʊʈɽʉʉɸ ʋ ʉʊʋɼɽʅʊʆɺ 

 
ɸʥʥʦʪʘʮʠʷ: ɼʘʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʨʫʰʝʥʠʡ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʫ 

ʩʪʫʜʝʥʪʦʚ ʧʨʠ ʥʝʛʘʪʠʚʥʦʤ ʜʝʡʩʪʚʠʠ ʩʪʨʝʩʩʘ, ʦʧʠʩʘʥʳ ʧʨʠʯʠʥʳ ʨʘʟʚʠʪʠʷ 

ʜʠʩʪʨʝʩʩʘ, ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʳ ʧʨʦʬʠʣʘʢʪʠʢʠ ʜʠʩʪʨʝʩʩʘ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʵʤʦʮʠʦʥʘʣʴʥʳʡ ʠ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʩʪʨʝʩʩʳ; 

ʜʠʩʪʨʝʩʩ; ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʝ ʟʘʙʦʣʝʚʘʥʠʷ 

 

ʇʨʦʙʣʝʤʘ ʩʪʨʝʩʩʦʚ ʠ ʜʠʩʪʨʝʩʩʦʚ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʩʘʤʳʭ 

ʘʢʪʫʘʣʴʥʳʭ ʤʝʜʠʢʦ-ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ [1]. ʂʨʦʤʝ 

ʪʦʛʦ, ʥʘ ʩʦʚʨʝʤʝʥʥʦʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʛʣʘʚʥʳʤʠ ʧʨʠʯʠʥʘʤʠ 

ʟʘʙʦʣʝʚʘʥʠʡ  ʷʚʣʷʶʪʩʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʠ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ ʩʪʨʝʩʩʳ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʥʝʛʘʪʠʚʥʳʤʠ ʚʣʠʷʥʠʷʤʠ ʩʨʝʜʳ ʦʙʠʪʘʥʠʷ, ʦʙʨʘʟʦʤ ʞʠʟʥʠ, 

ʨʝʞʠʤʦʤ ʪʨʫʜʘ ʠ ʦʪʜʳʭʘ [4]. ʋʚʝʣʠʯʠʚʘʝʪʩʷ ʦʪʨʠʮʘʪʝʣʴʥʦʝ ʚʣʠʷʥʠʝ ʥʘ 

ʧʩʠʭʠʢʫ ʯʝʣʦʚʝʢʘ ʧʦʩʣʝʜʩʪʚʠʡ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʨʦʛʨʝʩʩʘ, 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʝʦʙʨʘʟʦʚʘʥʠʡ. ʕʤʦʮʠʦʥʘʣʴʥʳʡ ʠ 

ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʩʪʨʝʩʩʳ ʚ ʦʩʪʨʦʡ ʠʣʠ ʭʨʦʥʠʯʝʩʢʦʡ ʬʦʨʤʝ ʤʦʛʫʪ 

ʧʨʠʚʝʩʪʠ ʢ ʜʝʟʘʜʘʧʪʘʮʠʠ, ʬʦʨʤʠʨʦʚʘʥʠʶ ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʡ 

ʧʘʪʦʣʦʛʠʠ, ʨʝʟʢʦ ʩʥʠʟʠʪʴ ʪʨʫʜʦʚʫʶ ʠ ʩʦʮʠʘʣʴʥʫʶ ʘʢʪʠʚʥʦʩʪʴ [5]. ʂʨʦʤʝ 

ʪʦʛʦ, ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʡ ʩʪʨʝʩʩ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʢʘʟʳʚʘʝʪ 

ʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʥʦʛʠʭ ʥʝʠʥʬʝʢʮʠʦʥʥʳʭ 

ʟʘʙʦʣʝʚʘʥʠʡ (ʩʘʭʘʨʥʳʡ ʜʠʘʙʝʪ, ʟʣʦʢʘʯʝʩʪʚʝʥʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ) [2]. ʉ 

ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʦʥ ʷʚʣʷʝʪʩʷ ʟʘʱʠʪʥʦʡ, ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʦʡ ʨʝʘʢʮʠʝʡ, 

ʤʦʙʠʣʠʟʫʶʱʝʡ ʦʨʛʘʥʠʟʤ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʨʘʟʥʦʦʙʨʘʟʥʳʭ, ʤʝʰʘʶʱʠʭ 

ʥʦʨʤʘʣʴʥʦʡ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʧʷʪʩʪʚʠʡ, ʦʩʦʙʝʥʥʦ ʪʝʭ ʤʥʦʛʠʭ 

ʢʦʥʬʣʠʢʪʥʳʭ ʩʠʪʫʘʮʠʡ, ʚ ʢʦʪʦʨʳʭ ʩʫʙʲʝʢʪ ʦʛʨʘʥʠʯʝʥ ʚ ʚʦʟʤʦʞʥʦʩʪʷʭ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʩʚʦʠʭ ʚʝʜʫʱʠʭ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ 

ʩʦʮʠʘʣʴʥʳʭ ʧʦʪʨʝʙʥʦʩʪʝʡ [7]. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʥʝʦʙʭʦʜʠʤʦ ʯʸʪʢʦ 

ʨʘʟʛʨʘʥʠʯʠʚʘʪʴ ʚʘʨʠʘʥʪʳ ʪʝʯʝʥʠʷ ʩʪʨʝʩʩʘ, ʢʦʛʜʘ ʦʥ ʟʘʚʝʨʰʘʝʪʩʷ 

ʧʦʚʳʰʝʥʠʝʤ ʘʜʘʧʪʘʮʠʦʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʦʨʛʘʥʠʟʤʘ, ʪ.ʝ. ʜʦʩʪʠʛʘʝʪ 

ʩʪʘʜʠʠ ʨʝʟʠʩʪʝʥʪʥʦʩʪʠ ʠ ʦʩʪʘʥʘʚʣʠʚʘʝʪʩʷ ʥʘ ʥʝʡ, ʘ ʢʦʛʜʘ ï ʠʩʪʦʱʝʥʠʝʤ 

(ʨʘʟʚʠʪʠʝʤ ʜʠʩʪʨʝʩʩʘ) [1]. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʧʦʥʷʪʠʝ ʦ ʩʪʨʝʩʩʝ ʠ ʝʛʦ ʩʦʜʝʨʞʘʥʠʠ ʥʝʜʦʩʪʘʪʦʯʥʦ 

ʠʟʫʯʝʥʳ ʠ ʥʝ ʠʤʝʶʪ ʦʜʥʦʟʥʘʯʥʦʛʦ ʥʘʫʯʥʦʛʦ ʦʧʨʝʜʝʣʝʥʠʷ, 

ʤʥʦʛʦʯʠʩʣʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙʣʝʤʳ ʩʪʨʝʩʩʘ ʠ ʝʛʦ ʚʣʠʷʥʠʷ ʥʘ 

ʦʨʛʘʥʠʟʤ ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ ʥʝʧʨʝʨʳʚʥʦ ʧʨʦʜʦʣʞʘʶʪʩʷ [2]. 

ʎʝʣʴ: ʆʧʨʝʜʝʣʠʪʴ ʚʣʠʷʥʠʝ ʩʪʨʝʩʩʦʚʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʩʪʫʜʝʥʪʦʚ 

ʪʨʝʪʴʝʛʦ ʢʫʨʩʘ, ʠ, ʢʘʢ ʦʨʛʘʥʠʟʤ ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʵʪʠʤʠ ʬʘʢʪʦʨʘʤʠ. 



46 

 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɹʳʣ ʧʨʦʚʝʜʸʥ ʦʧʨʦʩ 35 ʩʪʫʜʝʥʪʦʚ 

ʯʝʪʚʸʨʪʦʛʦ ʢʫʨʩʘ ʋɻʄʋ ʚ ʚʦʟʨʘʩʪʝ 19-25 ʣʝʪ  ʩ ʧʦʤʦʱʴʶ ʨʘʟʨʘʙʦʪʘʥʥʦʡ 

ʥʘʤʠ ʘʥʢʝʪʳ çɺʣʠʷʥʠʝ ʩʪʨʝʩʩʦʚʳʭ ʬʘʢʪʦʨʦʚ ʥʘ ʦʨʛʘʥʠʟʤè ʜʣʷ 

ʦʧʨʝʜʝʣʝʥʠʷ, ʢʘʢ ʯʘʩʪʦ ʦʥʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʩʪʨʝʩʩʦʚʳʤ ʠ ʚʦʟʜʝʡʩʪʚʠʷʤ ʠ 

ʢʘʢ ʠʭ ʦʨʛʘʥʠʟʤ ʩʧʨʘʚʣʷʝʪʩʷ ʩ ʵʪʠʤʠ ʚʦʟʜʝʡʩʪʚʠʷʤʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

1. 60 % ʦʧʨʦʰʝʥʥʳʭ ʩʪʫʜʝʥʪʦʚ ʨʝʛʫʣʷʨʥʦ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʚʦʟʜʝʡʩʪʚʠʶ ʩʪʨʝʩʩʦʚʳʭ ʬʘʢʪʦʨʦʚ. 

2. ʉʪʫʜʝʥʪʳ, ʧʦʜʚʝʨʞʝʥʥʳʝ ʩʪʨʝʩʩʘʤ, ʯʘʱʝ ʠʩʧʳʪʳʚʘʶʪ ʛʦʣʦʚʥʳʝ 

ʙʦʣʠ (81% ʠʟ 100% ʩʪʫʜʝʥʪʦʚ, ʧʦʜʚʝʨʞʝʥʥʳʤ ʩʪʨʝʩʩʘʤ). 

3. ʉʪʫʜʝʥʪʳ, ʧʦʜʚʝʨʞʝʥʥʳʝ ʩʪʨʝʩʩʘʤ, ʯʘʱʝ ʙʦʣʝʶʪ ʧʨʦʩʪʫʜʥʳʤʠ 

ʟʘʙʦʣʝʚʘʥʠʷʤʠ (76% ʠʟ 100% ʩʪʫʜʝʥʪʦʚ, ʧʦʜʚʝʨʞʝʥʥʳʤ ʩʪʨʝʩʩʘʤ) (ʩʤ. 

ʨʠʩ. ˉ2, 3). 

4. ʉʪʫʜʝʥʪʦʚ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʩʪʨʝʩʩʘʤ, ʯʘʱʝ ʙʝʩʧʦʢʦʷʪ ʥʘʨʫʰʝʥʠʷ 

ʩʥʘ (86% ʠʟ 100% ʩʪʫʜʝʥʪʦʚ, ʧʦʜʚʝʨʞʝʥʥʳʤ ʩʪʨʝʩʩʘʤ) (ʨʠʩ. 1, 2). 

5. ʉʪʫʜʝʥʪʳ, ʧʦʜʚʝʨʞʝʥʥʳʝ ʩʪʨʝʩʩʘʤ, ʯʘʱʝ ʠʩʧʳʪʳʚʘʶʪ 

ʭʨʦʥʠʯʝʩʢʫʶ ʫʩʪʘʣʦʩʪʴ (90% ʠʟ 100% ʩʪʫʜʝʥʪʦʚ, ʧʦʜʚʝʨʞʝʥʥʳʤ 

ʩʪʨʝʩʩʘʤ). 

6. ʊʘʢʠʝ ʧʨʠʟʥʘʢʠ ʜʠʩʪʨʝʩʩʘ, ʢʘʢ ʦʜʳʰʢʘ ʠ ʧʦʚʳʰʝʥʥʦʝ 

ʘʨʪʝʨʠʘʣʴʥʦʝ ʜʘʚʣʝʥʠʝ, ʩʨʝʜʠ ʦʧʨʦʰʝʥʥʳʭ ʩʪʫʜʝʥʪʦʚ ʥʝ ʙʳʣʠ 

ʚʳʷʚʣʝʥʳ. 

7. ʉʨʝʜʠ ʦʧʨʦʰʝʥʥʳʭ ʩʪʫʜʝʥʪʦʚ 11% ʞʝʥʘʪʳ/ʟʘʤʫʞʝʤ, 89% ʥʝʪ; 

ʞʝʥʘʪʳʝ/ʟʘʤʫʞʥʠʝ ʩʪʫʜʝʥʪʳ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʩʪʨʝʩʩʦʚʳʭ 

ʬʘʢʪʦʨʦʚ ʩ ʦʜʠʥʘʢʦʚʦʡ ʯʘʩʪʦʪʦʡ (50% ʠ 50% ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ), 61% 

ʥʝʞʝʥʘʪʳʭ/ʥʝʟʘʤʫʞʥʠʭ ʩʪʫʜʝʥʪʦʚ ʨʝʛʫʣʷʨʥʦ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʚʦʟʜʝʡʩʪʚʠʶ ʩʪʨʝʩʩʦʚʳʭ ʬʘʢʪʦʨʦʚ (ʨʠʩ. 3, 4). ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʠʩʪʨʝʩʩʫ 

ʙʦʣʴʰʝ ʧʦʜʚʝʨʞʝʥʳ ʥʝʞʝʥʘʪʳʝ/ʥʝʟʘʤʫʞʥʠʝ ʩʪʫʜʝʥʪʳ. 

8. ʉʨʝʜʠ ʦʧʨʦʰʝʥʥʳʭ 23% ʩʪʫʜʝʥʪʦʚ ʨʘʙʦʪʘʶʪ ʠ ʠʟ ʥʠʭ 100% 

ʩʪʫʜʝʥʪʦʚ ʧʦʜʚʝʨʛʘʶʪʩʷ ʨʝʛʫʣʷʨʥʦ ʚʣʠʷʥʠʶ ʩʪʨʝʩʩʦʚʳʭ ʬʘʢʪʦʨʦʚ, 

ʠʩʧʳʪʳʚʘʶʪ ʧʨʠ ʵʪʦʤ ʛʦʣʦʚʥʫʶ ʙʦʣʴ (87,5%), ʭʨʦʥʠʯʝʩʢʫʶ ʫʩʪʘʣʦʩʪʴ 

(100%), ʯʘʩʪʦ ʧʨʦʩʪʳʚʘʶʪ (75%). ʀʟ ʥʝ ʨʘʙʦʪʘʶʱʠʭ ʩʪʫʜʝʥʪʦʚ 62% 

ʦʧʨʦʰʝʥʥʳʭ ʧʦʜʚʝʨʛʘʶʪʩʷ ʨʝʛʫʣʷʨʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʩʪʨʝʩʩʦʚʳʭ 

ʬʘʢʪʦʨʦʚ. 

 
ʈʠʩ. 1. ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʥʘʨʫʰʝʥʠʡ ʩʥʘ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ  

ʪʨʝʪʴʝʛʦ ʢʫʨʩʘ, ʧʦʜʚʝʨʞʝʥʥʳʭ ʩʪʨʝʩʩʘʤ 



47 

 

 
ʈʠʩ. 2. ʏʘʩʪʦʪʘ ʚʩʪʨʝʯʘʝʤʦʩʪʠ ʥʘʨʫʰʝʥʠʡ ʩʥʘ ʩʨʝʜʠ ʩʪʫʜʝʥʪʦʚ  

ʪʨʝʪʴʝʛʦ ʢʫʨʩʘ, ʥʝ ʧʦʜʚʝʨʞʝʥʥʳʭ ʩʪʨʝʩʩʘʤ 

 

 
ʈʠʩ. 3. ʏʘʩʪʦʪʘ ʚʦʟʜʝʡʩʪʚʠʡ ʩʪʨʝʩʩʦʚʳʭ ʬʘʢʪʦʨʦʚ 

ʥʘ ʞʝʥʘʪʳʭ/ʟʘʤʫʞʥʠʭ ʩʪʫʜʝʥʪʦʚ ʪʨʝʪʴʝʛʦ ʢʫʨʩʘ 

 

 
ʈʠʩ. 4. ʏʘʩʪʦʪʘ ʚʦʟʜʝʡʩʪʚʠʡ ʩʪʨʝʩʩʦʚʳʭ ʬʘʢʪʦʨʦʚ 

ʥʘ ʥʝʞʝʥʘʪʳʭ/ʥʝʟʘʤʫʞʥʠʭ ʩʪʫʜʝʥʪʦʚ 

 

ʅʘʤʠ ʙʳʣʠ ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʪʦʜʳ ʚʳʭʦʜʘ ʠʟ ʩʪʨʝʩʩʘ: 

1. ʉʪʘʨʘʡʪʝʩʴ ʠʟʙʝʛʘʪʴ ʢʦʥʬʣʠʢʪʦʚ ʩ ʣʶʜʴʤʠ, ʥʘʭʦʜʠʪʴ ʩʚʝʪʣʳʝ 

ʩʪʦʨʦʥʳ ʩʦʙʳʪʠʡ ʠ ʣʶʜʝʡ. 
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2. ʉʦʙʣʶʜʘʡʪʝ ʨʝʞʠʤ ʪʨʫʜʘ (ʩʤʝʥʘ ʟʘʥʷʪʠʡ, ʪʘʢ ʢʘʢ ʤʦʥʦʪʦʥʥʘʷ 

ʨʘʙʦʪʘ ʫʪʦʤʣʷʝʪ, ʠ ʧʨ.) ʠ ʦʪʜʳʭʘ. 

3. ʇʨʝʞʜʝ ʯʝʤ ʯʪʦ-ʪʦ ʧʨʝʜʧʨʠʥʷʪʴ, ʚʟʚʝʩʴʪʝ ʩʚʦʠ ʩʠʣʳ ʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʜʝʡʩʪʚʠʡ. 

4. ɼʘʞʝ ʚ ʩʣʫʯʘʝ ʥʝʫʜʘʯʠ ʚ ʢʘʢʦʤ-ʣʠʙʦ ʜʝʣʝ ʩʪʘʨʘʡʪʝʩʴ ʫʚʠʜʝʪʴ 

"ʧʣʶʩʳ". ʅʝ ʩʦʩʨʝʜʦʪʦʯʠʚʘʡʪʝʩʴ ʚ ʚʦʩʧʦʤʠʥʘʥʠʷʭ ʥʘ ʥʝʫʜʘʯʘʭ.  

5. ʅʘʫʯʠʪʝʩʴ ʧʦʦʱʨʷʪʴ ʩʝʙʷ ʟʘ ʜʦʩʪʠʞʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ. 

6. ʀʟʙʝʛʘʡʪʝ ʯʨʝʟʤʝʨʥʳʭ ʦʩʚʝʱʝʥʠʡ ʥʦʯʴʶ, ʩʦʙʣʶʜʘʡʪʝ ʨʝʞʠʤ ʠ 

ʛʠʛʠʝʥʫ ʩʥʘ (ʩʦʥ ʥʝ ʤʝʥʝ 8 ʯ ʚ ʩʫʪʢʠ, ʧʨʦʚʝʪʨʠʚʘʡʪʝ ʧʦʤʝʱʝʥʠʝ ʧʝʨʝʜ 

ʩʥʦʤ ʠ ʧʨ.), ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʩʪʨʝʩʩ-ʨʝʘʢʪʠʚʥʦʩʪʠ 

ʦʨʛʘʥʠʟʤʘ. 

7. ʋʧʦʪʨʝʙʣʷʡʪʝ ʧʨʦʜʫʢʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʘʥʪʠʦʢʩʠʜʘʥʪʳ ï 

ʚʠʪʘʤʠʥʳ ɸ, ɽ, ʉ, D, ʩʝʣʝʥ (ʬʨʫʢʪʳ, ʦʚʦʱʠ, ʦʨʝʭʠ, ʤʦʨʝʧʨʦʜʫʢʪʳ ʠ 

ʜʨ.), ʪʘʢ ʢʘʢ ʦʥʠ ʟʘʱʠʱʘʶʪ ʦʨʛʘʥʠʟʤ ʦʪ ʚʳʨʘʙʦʪʘʥʥʳʭ ʩʚʦʙʦʜʥʳʭ 

ʨʘʜʠʢʘʣʦʚ ʥʘ ʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʜʝʡʩʪʚʠʷ ʩʪʨʝʩʩʦʚʳʭ 

ʬʘʢʪʦʨʦʚ ʠ ʫʚʝʣʠʯʠʚʘʶʪ ʚ ʨʝʟʫʣʴʪʘʪʝ ʩʪʨʝʩʩ-ʨʝʘʢʪʠʚʥʦʩʪʴ. ɹʦʣʝʝ ʪʦʛʦ, 

ʧʦʣʝʟʥʳ ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, ʢʦʪʦʨʳʝ ʩʦʜʝʨʞʘʪ ʪʨʠʧʪʦʬʘʥ, ʪʘʢ ʢʘʢ 

ʛʦʨʤʦʥ ʤʝʣʘʪʦʥʠʥ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʠʟ ʪʨʠʧʪʦʬʘʥʘ (ʙʘʥʘʥʳ, ʯʝʨʝʰʥʷ, 

ʤʠʥʜʘʣʴ), ʯʪʦ ʧʨʠʚʦʜʠʪ ʪʘʢʞʝ ʢ ʫʚʝʣʠʯʝʥʠʶ ʩʪʨʝʩʩ-ʨʝʘʢʪʠʚʥʦʩʪʠ 

ʦʨʛʘʥʠʟʤʘ. 

ɺʳʚʦʜʳ: 

1. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʳʡ ʩʪʨʝʩʩ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 

ʦʢʘʟʳʚʘʝʪ ʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʤʥʦʛʠʭ 

ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʠʭ ʟʘʙʦʣʝʚʘʥʠʡ, ʯʝʤ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʡ ʩʪʨʝʩʩ [6]. 

2. ʇʨʠʯʠʥʘ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʪʘʜʠʠ ʠʩʪʦʱʝʥʠʷ  -  ʚʣʠʷʥʠʝ ʥʘ 

ʦʨʛʘʥʠʟʤ ʨʘʟʜʨʘʞʠʪʝʣʝʡ ʯʨʝʟʤʝʨʥʳʭ ʧʦ ʩʠʣʝ ʠʣʠ ʧʦ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʷ [9]. 

3. ʈʘʟʚʠʪʠʝ  ʜʠʩʪʨʝʩʩʘ ʟʘʚʠʩʠʪ ʦʪ ʠʥʜʠʚʠʜʫʘʣʴʥʦʡ ʨʝʘʢʮʠʠ 

ʯʝʣʦʚʝʢʘ ʥʘ ʩʪʨʝʩʩ, ʦʪ ʝʛʦ ʩʧʦʩʦʙʥʦʩʪʝʡ ʠʛʥʦʨʠʨʦʚʘʪʴ ʠʣʠ ʥʘʭʦʞʜʝʥʠʷ 

ʤʝʪʦʜʦʚ ʙʦʨʴʙʳ ʩʦ ʩʪʨʝʩʩʦʚʳʤʠ ʬʘʢʪʦʨʘʤʠ (ʦʪʚʣʝʢʘʪʴʩʷ ʦʪ ʧʨʦʙʣʝʤ). 

4. ɼʣʷ ʧʨʦʬʠʣʘʢʪʠʢʠ ʜʠʩʪʨʝʩʩʘ ʥʝʦʙʭʦʜʠʤʦ ʠʟʙʝʛʘʪʴ ʯʨʝʟʤʝʨʥʳʭ 

ʦʩʚʝʱʝʥʠʡ ʥʦʯʴʶ, ʩʦʙʣʶʜʘʪʴ ʨʝʞʠʤ ʩʥʘ, ʯʝʨʝʜʦʚʘʪʴ ʨʝʞʠʤ ʪʨʫʜʘ ʠ 

ʦʪʜʳʭʘ, ʪʘʢ ʢʘʢ ʧʝʨʝʫʪʦʤʣʝʥʠʝ ʤʦʞʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʨʘʟʚʠʪʠʶ 

ʙʝʩʩʦʥʥʠʮʳ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʫʢʮʠʠ ʤʝʣʘʪʦʥʠʥʘ, ʥʫʞʥʦ ʫʧʦʪʨʝʙʣʷʪʴ 

ʧʨʦʜʫʢʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʘʥʪʠʦʢʩʠʜʘʥʪʳ ï ʚʠʪʘʤʠʥʳ ɸ, ɽ, ʉ, D, ʩʝʣʝʥ 

(ʬʨʫʢʪʳ, ʦʚʦʱʠ, ʦʨʝʭʠ, ʤʦʨʝʧʨʦʜʫʢʪʳ ʠ ʜʨ.), ʪʘʢ ʢʘʢ ʦʥʠ ʟʘʱʠʱʘʶʪ 

ʦʨʛʘʥʠʟʤ ʦʪ ʚʳʨʘʙʦʪʘʥʥʳʭ ʩʚʦʙʦʜʥʳʭ ʨʘʜʠʢʘʣʦʚ ʥʘ ʢʣʝʪʦʯʥʦʤ ʫʨʦʚʥʝ 

ʧʨʠ ʜʝʡʩʪʚʠʠ ʩʪʨʝʩʩʦʚʳʭ ʬʘʢʪʦʨʦʚ, ʧʨʦʜʫʢʪʳ ʧʠʪʘʥʠʷ, ʢʦʪʦʨʳʝ 

ʩʦʜʝʨʞʘʪ ʪʨʠʧʪʦʬʘʥ, ʪʘʢ ʢʘʢ ʤʝʣʘʪʦʥʠʥ ʚʳʨʘʙʘʪʳʚʘʝʪʩʷ ʠʟ ʪʨʠʧʪʦʬʘʥʘ 

(ʙʘʥʘʥʳ, ʯʝʨʝʰʥʷ, ʤʠʥʜʘʣʴ), ʪʘʢ ʢʘʢ ʚʩʸ ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ 

ʩʪʨʝʩʩ-ʨʝʘʢʪʠʚʥʦʩʪʠ ʦʨʛʘʥʠʟʤʘ. 

5. ɹʦʣʴʰʠʥʩʪʚʦ ʦʧʨʦʰʝʥʥʳʭ ʩʪʫʜʝʥʪʦʚ ʨʝʛʫʣʷʨʥʦ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʚʦʟʜʝʡʩʪʚʠʶ ʩʪʨʝʩʩʦʚʳʭ ʬʘʢʪʦʨʦʚ (60%) ʠ ʠʩʧʳʪʳʚʘʶʪ ʧʨʠʟʥʘʢʠ 

ʜʠʩʪʨʝʩʩʘ (ʯʘʩʪʳʝ ʛʦʣʦʚʥʳʝ ʙʦʣʠ, ʥʘʨʫʰʝʥʠʝ ʩʥʘ, ʭʨʦʥʠʯʝʩʢʘʷ 
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ʫʩʪʘʣʦʩʪʴ, ʯʘʩʪʳʡ ʧʨʦʩʪʫʜʥʳʝ ʟʘʙʦʣʝʚʘʥʠʷ), ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʢʘ ʧʨʘʢʪʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʦ ʤʝʪʦʜʘʭ 

ʧʨʦʬʠʣʘʢʪʠʢʠ ʜʠʩʪʨʝʩʩʘ. 

6. ʂʨʦʤʝ ʪʦʛʦ, ʞʝʥʘʪʳʝ ʠʣʠ ʟʘʤʫʞʥʠʝ ʩʪʫʜʝʥʪʳ ʨʝʞʝ ʧʦʜʚʝʨʛʘʶʪʩʷ 

ʚʦʟʜʝʡʩʪʚʠʶ ʩʪʨʝʩʩʦʚʳʭ ʬʘʢʪʦʨʦʚ (50%), ʯʝʤ ʥʝʞʝʥʘʪʳʝ ʠʣʠ 

ʥʝʟʘʤʫʞʥʠʝ ʩʪʫʜʝʥʪʳ (61%). 

7. ɹʦʣʝʝ ʪʦʛʦ, ʨʘʙʦʪʘʶʱʠʝ ʩʪʫʜʝʥʪʳ ʯʘʱʝ ʠʩʧʳʪʳʚʘʶʪ ʧʨʠʟʥʘʢʠ 

ʜʠʩʪʨʝʩʩʘ, ʚ ʦʪʣʠʯʠʝ ʦʪ ʥʝ ʨʘʙʦʪʘʶʱʠʭ ʩʪʫʜʝʥʪʦʚ. 

8. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʪʨʝʩʩʦʚʳʝ ʬʘʢʪʦʨʳ ʦʢʘʟʳʚʘʶʪ ʥʝʛʘʪʠʚʥʦʝ 

ʚʣʠʷʥʠʝ ʥʘ ʦʨʛʘʥʠʟʤ ʩʪʫʜʝʥʪʦʚ ʯʝʪʚʸʨʪʦʛʦ ʢʫʨʩʘ, ʪʘʢ ʢʘʢ ʩʪʫʜʝʥʪʳ, 

ʧʦʜʚʝʨʞʝʥʥʳʝ ʩʪʨʝʩʩʘʤ ʯʘʱʝ ʠʩʧʳʪʳʚʘʶʪ ʛʦʣʦʚʥʳʝ ʙʦʣʠ, ʭʨʦʥʠʯʝʩʢʫʶ 

ʫʩʪʘʣʦʩʪʴ, ʥʘʨʫʰʝʥʠʷ ʩʥʘ, ʙʦʣʴʰʝ ʧʨʦʩʪʳʚʘʶʪ, ʯʝʤ ʩʪʫʜʝʥʪʳ, ʢʦʪʦʨʳʝ 

ʨʝʜʢʦ ʧʦʜʚʝʨʛʘʶʪʩʷ ʩʪʨʝʩʩʘʤ. 

 

ʉʧʠʩʦʢ ʣʠʪʝʨʘʪʫʨʳ 

1. ʄʠʭʘʡʣʠʩ ɸ.ɸ. ʕʫʩʪʨʝʩʩ, ʜʠʩʪʨʝʩʩ ʠ ʩʫʧʝʨʩʪʨʝʩʩ ʢʘʢ ʚʘʨʠʘʥʪʳ 

ʪʝʯʝʥʠʷ ʩʪʨʝʩʩʘ: ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʝ ʧʦʜʭʦʜʳ, ʢʣʠʥʠʯʝʩʢʠʝ ʧʘʨʘʣʣʝʣʠ, 

ʧʘʪʦʬʠʟʠʦʣʦʛʠʯʝʩʢʠʝ ʦʩʥʦʚʳ / ɸ.ɸ. ʄʠʭʘʡʣʠʩ // ɿʜʦʨʦʚʴʝ ʠ ʦʙʨʘʟʦʚʘʥʠʝ 

ʚ XXI ʚʝʢʝ. ï 2014. ï ˉ4. - ʉ. 593-594. 

2. ɸʛʘʣʘʢʦʚ ʉ.ɻ.  ʉʦʚʦʢʫʧʥʦʩʪʴ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʣʠʯʥʦʩʪʠ, ʦʧʨʝʜʝʣʷʶʱʠʭ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦʝ ʨʘʟʚʠʪʠʝ 

ʧʩʠʭʦʩʦʤʘʪʠʯʝʩʢʦʡ ʠʣʠ ʥʝʚʨʦʪʠʯʝʩʢʦʡ ʧʘʪʦʣʦʛʠʠ ʚ ʫʩʣʦʚʠʷʭ ʩʪʨʝʩʩʘ / 

ʉ.ɻ. ɸʛʘʣʘʢʦʚ // ʄʝʜʠʮʠʥʩʢʠʝ ʥʦʚʦʩʪʠ. ï 2013. - ˉ2. - ʉ. 55-58. 

3. ɹʣʠʟʥʶʢ ɸ.ʀ. ʇʩʠʭʦʩʦʤʘʪʠʯʝʩʢʘʷ ʧʘʪʦʣʦʛʠʷ, ʢʣʘʩʩʠʯʝʩʢʠʝ 

ʪʝʦʨʠʠ, ʩʦʚʨʝʤʝʥʥʳʝ ʢʦʥʮʝʧʮʠʠ / ɸ.ʀ. ɹʣʠʟʥʶʢ // ʄʝʜʮʠʥʩʢʠʝ ʥʦʚʦʩʪʠ. 

ï 2014. - ˉ10. ï ʉ. 52-56. 

4. ɺʝʪʯʘʥʠʥʘ ɽ.ɻ. ʉʦʚʨʝʤʝʥʥʳʝ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʧʘʪʦʬʠʟʠʦʣʦʛʠʠ 

ʧʩʠʭʦʵʤʦʮʠʦʥʘʣʴʥʦʛʦ ʩʪʨʝʩʩʘ ʠ ʝʛʦ ʚʣʠʷʥʠʝ ʥʘ ʞʝʥʱʠʥ ʚ ʧʝʨʠʦʜ 

ʙʝʨʝʤʝʥʥʦʩʪʠ / ɽ.ɻ. ɺʝʪʯʘʥʠʥʘ // ʉʠʙʠʨʩʢʠʡ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʞʫʨʥʘʣ. ï 

2003.- ˉ13. ï ʉ. 50-52. 

5. ʅʠʢʠʪʠʥʘ ɺ.ɹ. ʅʝʩʧʝʮʠʬʠʯʝʩʢʠʝ ʘʜʘʧʪʘʮʠʦʥʥʳʝ ʨʝʘʢʮʠʠ 

ʦʨʛʘʥʠʟʤʘ ʢʘʢ ʦʜʠʥ ʠʟ ʠʥʜʠʢʘʪʦʨʦʚ ʟʜʦʨʦʚʴʷ ʚ ʤʠʢʨʦʩʦʮʠʘʣʴʥʳʭ 

ʛʨʫʧʧʘʭ / ɺ.ɹ. ʅʠʢʠʪʠʥʘ // ʄʝʞʜʫʥʘʨʦʜʥʳʡ ʞʫʨʥʘʣ ʧʨʠʢʣʘʜʥʳʭ ʠ 

ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ï 2014. - ˉ4. ï ʉ. 93-96.5.  

6. ʂʠʣʴʷʜʠʨʦʚʘ, ʈ.ʈ. ʆʩʥʦʚʳ ʬʦʨʤʠʨʦʚʘʥʠʷ ʟʜʦʨʦʚʴʷ ʜʝʪʝʡ. / ʈ.ʈ. 

ʂʠʣʴʷʜʠʨʦʚʘ. - ʄ.: ɻʕʆʊɸʈ-ʄʝʜʠʘ, 2015. - 328 ʩ. 

7 ʃʠʪʚʠʮʢʠʡ ʇ.ɺ. ʇʘʪʦʬʠʟʠʦʣʦʛʠʷ. / ʇ.ɺ. ʃʠʪʚʠʮʢʠʡ - ʄ.: 
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SECTION VII. Agricultural science  

(ʉʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʝ ʥʘʫʢʠ) 
 

ʉ.ʇ. ʂʫʟʴʤʠʥʘ 
ʢ. ʩ.-ʭ. ʥʘʫʢ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʘʛʨʦʥʦʤʠʠ, ʩʝʣʝʢʮʠʠ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʘ,  

ʅ.ɻ. ʂʘʟʳʜʫʙ 
ʜ. ʩ.-ʭ. ʥʘʫʢ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʘʛʨʦʥʦʤʠʠ, ʩʝʣʝʢʮʠʠ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʘ 

ʗ.ɹ. ɹʝʥʜʠʥʘ 
ʢ. ʩ.-ʭ. ʥʘʫʢ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʦʪʜʝʣʝʥʠʷ ʙʠʦʪʝʭʥʦʣʦʛʠʠ ʠ ʧʨʘʚʘ ʋʂɸɹ  

ɺ.ɺ. ɹʘʣʘʯʠʡ  
ʙʘʢʘʣʘʚʨ ʢʘʬʝʜʨʳ ʘʛʨʦʥʦʤʠʠ, ʩʝʣʝʢʮʠʠ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʘ  

ʆʤʩʢʠʡ  ɻɸʋ, ʈʦʩʩʠʷ 

 

ɹʀʆʇʆʊɽʅʎʀɸʃ ɿɽʈʅʆɹʆɹʆɺʓʍ ʂʋʃʔʊʋʈ  
ɼʃʗ ʕʂʆʃʆɻʀɿɸʎʀʀ ʈɸʉʊɽʅʀɽɺʆɼʉʊɺɸ 

 

           ʇʨʠ ʜʝʬʠʮʠʪʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʫʚʝʣʠʯʝʥʠʠ ʘʥʪʨʦʧʦʛʝʥʥʦʡ 

ʥʘʛʨʫʟʢʠ ʥʘ ʩʨʝʜʫ ʠ ʥʘʨʫʰʝʥʠʠ ʘʛʨʦʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʨʘʚʥʦʚʝʩʠʷ 

ʧʨʠʦʙʨʝʪʘʝʪ ʦʩʦʙʝʥʥʫʶ ʘʢʪʫʘʣʴʥʦʩʪʴ ʠʟʫʯʝʥʠʝ ʧʨʠʩʧʦʩʦʙʠʪʝʣʴʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʛʝʥʦʪʠʧʘ, ʢʦʪʦʨʳʝ ʚʩʝʛʜʘ ʧʨʝʜʩʪʘʚʣʷʣʠ ʜʣʷ 

ʩʝʣʝʢʮʠʦʥʝʨʦʚ ʥʝ ʤʝʥʴʰʠʡ ʠʥʪʝʨʝʩ, ʯʝʤ ʧʨʦʜʫʢʪʠʚʥʦʩʪʴ, ʢʘʯʝʩʪʚʦ, 

ʪʝʭʥʦʣʦʛʠʯʥʦʩʪʴ. ʇʨʠ ʧʝʨʝʭʦʜʝ ʦʪ ʭʠʤʠʢʦ-ʪʝʭʥʦʛʝʥʥʳʭ ʠʥʪʝʥʩʠʚʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ ʢ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʤ, ʧʦʣʥʝʝ ʠʩʧʦʣʴʟʫʶʱʠʤ 

ʚʦʟʦʙʥʦʚʣʷʝʤʳʝ ʨʝʩʫʨʩʳ ʩʨʝʜʳ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʡ ʧʦʪʝʥʮʠʘʣ ʨʘʩʪʝʥʠʡ, 

ʧʦʚʳʰʘʶʪʩʷ ʪʨʝʙʦʚʘʥʠʷ ʢ ʠʟʫʯʝʥʥʦʩʪʠ ʛʝʥʦʪʠʧʠʯʝʩʢʦʛʦ, 

ʵʢʦʪʠʧʠʯʝʩʢʦʛʦ ʠ ʙʠʦʪʠʧʠʯʝʩʢʦʛʦ ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʝʣʝʢʮʠʦʥʥʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʜʣʷ ʧʦʣʫʯʝʥʠʷ ʘʜʘʧʪʠʚʥʳʭ, ʩʪʘʙʠʣʴʥʦ ʧʨʦʜʫʢʪʠʚʥʳʭ ʩʦʨʪʦʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ ʩ ʧʨʠʜʘʥʠʝʤ ʠʤ ʤʘʢʩʠʤʘʣʴʥʦʡ 

ʩʨʝʜʦʦʙʨʘʟʫʶʱʝʡ ʠ ʨʝʩʫʨʩʦʩʙʝʨʝʛʘʶʱʝʡ ʬʫʥʢʮʠʠ.  

ʂ ʯʠʩʣʫ ʦʩʥʦʚʥʳʭ ʬʘʢʪʦʨʦʚ ʜʝʙʠʦʣʦʛʠʟʘʮʠʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ 

ʈʦʩʩʠʠ, ʦʩʦʙʝʥʥʦ ʚ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ, ʦʪʥʦʩʠʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʜʦʣʠ 

ʧʦʩʝʚʦʚ ʙʦʙʦʚʳʭ ʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ, ʩʥʠʞʝʥʠʝ ʠʭ ʫʨʦʞʘʡʥʦʩʪʠ. 

ʄʝʞʜʫ ʪʝʤ ʠʤʝʥʥʦ ʙʦʙʦʚʳʝ ʥʘʨʷʜʫ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʮʝʥʥʳʤʠ 

ʧʠʱʝʚʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʠ ʢʦʨʤʘʤʠ ʜʦʣʞʥʳ ʠʤʝʪʴ ʦʧʨʝʜʝʣʷʶʱʝʝ 

ʟʥʘʯʝʥʠʝ ʚ ʫʚʝʣʠʯʝʥʠʠ ʧʣʦʜʦʨʦʜʠʷ, ʬʠʪʦʤʝʣʠʦʨʘʮʠʠ, ʨʝʤʠʜʠʘʮʠʠ ʠ 

ʬʠʪʦʩʘʥʠʪʘʨʥʦʡ ʦʯʠʩʪʢʝ ʧʦʯʚ, ʘ ʪʘʢʞʝ ʚ ʩʥʠʞʝʥʠʠ ʵʥʝʨʛʦʟʘʪʨʘʪ ʚ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʝ. 

ʅʘʨʷʜʫ ʩ ʧʦʪʨʝʙʣʝʥʠʝʤ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʧʠʱʫ ʠ ʥʘ ʢʦʨʤ 

(ʬʫʨʘʞ, ʩʠʣʦʩ, ʩʝʥʦ, ʪʨʘʚʷʥʘʷ ʤʫʢʘ, ʟʝʣʝʥʳʡ ʢʦʨʤ, ʢʦʤʙʠʢʦʨʤʘ, 

ʙʝʣʢʦʚʳʝ ʜʦʙʘʚʢʠ ʢ ʟʝʨʥʦʚʦʤʫ ʢʦʨʤʫ) ʟʝʨʥʦʙʦʙʦʚʳʝ ʠʩʧʦʣʴʟʫʶʪ ʢʘʢ 

ʩʠʜʝʨʘʪʳ, ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʵʨʦʜʠʨʦʚʘʥʥʳʭ ʟʝʤʝʣʴ ʠ ʜʣʷ ʟʘʢʨʝʧʣʝʥʠʷ 

ʦʧʦʣʟʘʶʱʠʭ ʧʦʯʚ.  

ɿʝʨʥʦʙʦʙʦʚʳʝ - ʭʦʨʦʰʠʝ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʠ ʷʨʦʚʳʭ ʠ ʦʟʠʤʳʭ 

ʢʫʣʴʪʫʨ: ʦʪʤʝʯʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʦʝ ʧʦʩʣʝʜʝʡʩʪʚʠʝ - ʥʝ ʤʝʥʝʝ ʜʚʫʭ ʣʝʪ, 
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ʫʚʝʣʠʯʝʥʠʝ ʫʨʦʞʘʡʥʦʩʪʠ ʧʦʩʣʝʜʫʶʱʠʭ ʢʫʣʴʪʫʨ, ʢʘʢ ʧʨʘʚʠʣʦ, 

ʵʢʚʠʚʘʣʝʥʪʥʦ ʦʞʠʜʘʝʤʦʤʫ ʦʪ ʧʨʠʤʝʥʝʥʠʷ ʘʟʦʪʥʳʭ ʫʜʦʙʨʝʥʠʡ ʚ 

ʢʦʣʠʯʝʩʪʚʝ 30-80 ʢʛ/ʛʘ. ɺ ʫʩʣʦʚʠʷʭ ʉʨʝʜʥʝʡ ʈʦʩʩʠʠ ʧʨʦʠʟʚʦʜʩʪʚʦ 

ʟʝʨʥʦʙʦʙʦʚʳʭ ʧʦʟʚʦʣʷʝʪ ʩʦʢʨʘʪʠʪʴ ʚʥʝʩʝʥʠʝ ʘʟʦʪʥʳʭ ʤʠʥʝʨʘʣʴʥʳʭ 

ʫʜʦʙʨʝʥʠʡ ʧʦʜ ʦʩʥʦʚʥʳʝ ʢʫʣʴʪʫʨʳ ʩʝʚʦʦʙʦʨʦʪʘ ʥʘ 15-20 %, ʧʦʜ ʩʘʤʠ 

ʟʝʨʥʦʙʦʙʦʚʳʝ - ʠʩʢʣʶʯʠʪʴ ʧʦʣʥʦʩʪʴʶ. ʇʦʩʣʝ ʠʭ ʫʙʦʨʢʠ ʦʩʪʘʝʪʩʷ 2,3-6,7 

ʪ/ʛʘ ʢʦʨʥʝʚʳʭ ʠ ʧʦʞʥʠʚʥʳʭ ʦʩʪʘʪʢʦʚ, ʚ ʢʦʪʦʨʳʭ ʩʦʜʝʨʞʠʪʩʷ ʘʟʦʪ, 

ʬʦʩʬʦʨ ʠ ʢʘʣʠʡ (ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 45-130, 10-20 ʠ 20-70 ʢʛ/ʛʘ). 

ʄʘʢʩʠʤʘʣʴʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʘʟʦʪʬʠʢʩʘʮʠʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʣʶʧʠʥ 

ʙʝʣʳʡ, ʞʝʣʪʳʡ ʠ ʫʟʢʦʣʠʩʪʥʳʡ, ʢʦʨʤʦʚʳʝ ʙʦʙʳ, ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʠʤʠ - 

ʬʘʩʦʣʴ, ʯʠʥʘ ʠ ʯʝʯʝʚʠʮʘ, ʝʱʝ ʤʝʥʴʰʠʤʠ - ʛʦʨʦʭ ʠ ʚʠʢʘ. ʇʨʠ ʵʪʦʤ ʛʦʨʦʭ, 

ʥʘʧʨʠʤʝʨ, ʫʚʝʣʠʯʠʚʘʝʪ ʦʙʝʩʧʝʯʝʥʥʦʩʪʴ ʘʟʦʪʦʤ ʫ ʩʣʝʜʫʶʱʝʡ ʟʘ ʥʠʤ 

ʦʟʠʤʦʡ ʧʰʝʥʠʮʳ ʥʘ 0,75-0,99 ʪ/ʛʘ, ʯʪʦ ʨʘʚʥʦʟʥʘʯʥʦ ʚʥʝʩʝʥʠʶ 30-60 

ʢʛ/ʛʘ ʤʠʥʝʨʘʣʴʥʦʛʦ ʘʟʦʪʘ ʧʦ ʥʝʙʦʙʦʚʦʤʫ ʧʨʝʜʰʝʩʪʚʝʥʥʠʢʫ.  

ʆʨʛʘʥʠʯʝʩʢʠʡ ʘʟʦʪ ʫʤʝʥʴʰʘʝʪ ʟʘʛʨʷʟʥʝʥʠʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʥʠʪʨʘʪʘʤʠ ʚʦ ʚʨʝʤʷ ʚʳʥʦʩʘ ʚ ʧʦʚʝʨʭʥʦʩʪʥʳʝ ʚʦʜʳ. ɸʟʦʪʬʠʢʩʘʮʠʷ 

ʧʨʠʟʥʘʥʘ ʥʘʠʙʦʣʝʝ ʜʝʰʝʚʳʤ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʤ ʠʩʪʦʯʥʠʢʦʤ ʘʟʦʪʘ ʚ 

ʟʝʤʣʝʜʝʣʠʠ.  

ʂʦʨʥʝʚʘʷ ʩʠʩʪʝʤʘ ʙʦʙʦʚ, ʣʶʧʠʥʘ, ʥʫʪʘ, ʥʝʢʦʪʦʨʳʭ ʚʠʜʦʚ ʚʠʢʠ ʠ 

ʯʠʥʳ ʧʨʦʥʠʢʘʝʪ ʥʘ ʛʣʫʙʠʥʫ 1,5-2,0 ʤ, ʙʣʘʛʦʜʘʨʷ ʯʝʤʫ ʠʟ ʧʦʜʧʘʭʦʪʥʳʭ 

ʛʦʨʠʟʦʥʪʦʚ ʚ ʧʘʭʦʪʥʳʡ ʩʣʦʡ ʧʝʨʝʥʦʩʠʪʩʷ ʬʦʩʬʦʨ, ʢʘʣʠʡ ʠ ʜʨʫʛʠʝ 

ʵʣʝʤʝʥʪʳ, ʫʣʫʯʰʘʝʪʩʷ ʚʦʟʜʫʰʥʳʡ ʠ ʚʦʜʥʳʡ ʨʝʞʠʤ, ʬʠʟʠʯʝʩʢʠʝ 

ʩʚʦʡʩʪʚʘ, ʩʪʨʫʢʪʫʨʘ ʧʦʯʚʳ.  

ɹʦʙʦʚʳʝ ʪʘʢʞʝ ʟʘʪʝʥʷʶʪ ʠ ʟʘʛʣʫʰʘʶʪ ʩʦʨʥʷʢʠ, ʯʪʦ ʩʥʠʞʘʝʪ 

ʯʠʩʣʝʥʥʦʩʪʴ ʧʦʧʫʣʷʮʠʡ ʧʘʪʦʛʝʥʦʚ ʠ ʚʨʝʜʠʪʝʣʝʡ, ʦʙʫʩʣʦʚʣʠʚʘʷ 

ʫʤʝʥʴʰʝʥʠʝ ʜʦʟ ʧʨʠʤʝʥʷʝʤʳʭ ʬʫʥʛʠʮʠʜʦʚ ʠ ʧʝʩʪʠʮʠʜʦʚ. 

ʉʨʝʜʠ ʟʝʨʥʦʙʦʙʦʚʳʭ ʥʝʦʩʧʦʨʠʤʦʝ ʣʠʜʝʨʩʪʚʦ ʧʦ ʩʨʝʜʦʦʙʨʘʟʫʶʱʝʡ 

ʩʧʦʩʦʙʥʦʩʪʠ ʧʨʠʥʘʜʣʝʞʠʪ ʣʶʧʠʥʫ, ʢʦʪʦʨʳʡ ʨʘʩʪʝʪ ʥʘ ʧʦʜʟʦʣʠʩʪʳʭ 

ʧʝʩʯʘʥʳʭ ʠ ʩʫʧʝʩʯʘʥʳʭ ʧʦʯʚʘʭ, ʩʢʣʦʥʥʳʭ ʢ ʟʘʢʠʩʣʝʥʠʶ, ʩ ʥʠʟʢʠʤ 

ʩʦʜʝʨʞʘʥʠʝʤ ʛʫʤʫʩʘ (0,5-0,6 %) ʠ ʥʝʛʣʫʙʦʢʠʤ ʧʘʭʦʪʥʳʤ ʩʣʦʝʤ.  

ʆʮʝʥʢʘ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʠ ʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ 

ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ ʩʚʦʡʩʪʚʝʥʥʦʡ 

ʠʤ ʨʦʣʠ ʬʘʢʪʦʨʦʚ ʙʠʦʣʦʛʠʟʘʮʠʠ ʠ ʵʢʦʣʦʛʠʟʘʮʠʠ ʠʥʪʝʥʩʠʬʠʢʘʮʠʦʥʥʳʭ 

ʧʨʦʮʝʩʩʦʚ ʥʝʦʙʭʦʜʠʤʦ ʘʢʪʠʚʥʝʝ ʚʦʚʣʝʢʘʪʴ ʵʪʠ ʢʫʣʴʪʫʨʳ ʚ ʘʜʘʧʪʠʚʥʫʶ 

ʩʝʣʝʢʮʠʶ, ʨʘʟʚʠʚʘʷ ʥʘʧʨʘʚʣʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʧʦʣʥʦʡ ʨʝʘʣʠʟʘʮʠʠ 

ʠʭ ʧʦʪʝʥʮʠʘʣʘ, ʘ ʠʤʝʥʥʦ: ʵʢʦʣʦʛʠʯʝʩʢʦʝ, ʩʠʤʙʠʦʪʠʯʝʩʢʦʝ, 

ʵʢʦʪʠʧʠʯʝʩʢʦʝ, ʬʠʪʦʮʝʥʦʪʠʯʝʩʢʦʝ ʠ ʙʠʦʵʥʝʨʛʝʪʠʯʝʩʢʦʝ.   

ɿʝʨʥʦʙʦʙʦʚʳʝ ʢʫʣʴʪʫʨʳ ʚʩʪʫʧʘʶʪ ʚ ʩʠʤʙʠʦʟ ʩ ʧʦʣʝʟʥʳʤʠ 

ʧʦʯʚʝʥʥʳʤʠ ʤʠʢʨʦʦʨʛʘʥʠʟʤʘʤʠ ʜʣʷ ʤʦʙʠʣʠʟʘʮʠʠ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ 

ʵʣʝʤʝʥʪʦʚ ʧʠʪʘʥʠʷ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʧʘʪʦʛʝʥʘʤ, ʘʜʘʧʪʘʮʠʠ ʢ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʩʪʨʝʩʩʘʤ (ʧʦʚʳʰʝʥʥʘʷ ʪʝʤʧʝʨʘʪʫʨʘ ʠʣʠ ʢʠʩʣʦʪʥʦʩʪʴ 

ʧʦʯʚʳ, ʪʝʭʥʦʛʝʥʥʳʝ ʟʘʛʨʷʟʥʝʥʠʷ ʠ ʪ.ʧ.).  

ɺʚʝʜʝʥʠʝ ʚ ʢʫʣʴʪʫʨʫ ʥʦʚʳʭ ʚʠʜʦʚ ʨʘʩʪʝʥʠʡ ʦʩʪʘʝʪʩʷ ʘʢʪʫʘʣʴʥʳʤ, 

ʧʦʩʢʦʣʴʢʫ ʨʘʩʰʠʨʷʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʘʜʘʧʪʠʚʥʦʛʦ ʨʘʟʤʝʱʝʥʠʷ ʩʦʨʪʦʚ ʠ 
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ʙʦʣʝʝ ʧʦʣʥʦʡ ʫʪʠʣʠʟʘʮʠʠ ʙʠʦʢʣʠʤʘʪʠʯʝʩʢʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʢʘʞʜʦʡ 

ʟʝʤʣʝʜʝʣʴʯʝʩʢʦʡ ʟʦʥʳ ʥʘ ʦʩʥʦʚʝ ʚʠʜʦʚʦʛʦ ʠ ʛʝʥʝʪʠʯʝʩʢʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ. ʈʘʩʰʠʨʝʥʠʝ ʘʩʩʦʨʪʠʤʝʥʪʘ ʠ ʘʨʝʘʣʘ ʚʦʟʜʝʣʳʚʘʥʠʷ ʵʪʠʭ 

ʢʫʣʴʪʫʨ ʚ ʉʠʙʠʨʠ ʤʦʞʝʪ ʧʨʦʠʟʦʡʪʠ ʪʦʣʴʢʦ ʧʨʠ ʚʳʚʝʜʝʥʠʠ ʠ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʥʦʚʳʭ ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʩʦʨʪʦʚ. ɺ ʵʪʦʤ ʧʣʘʥʝ ʙʦʣʴʰʦʝ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʠʟʫʯʝʥʠʝ ʢʦʣʣʝʢʮʠʡ ʟʝʨʥʦʙʦʙʦʚʳʭ 

ʢʫʣʴʪʫʨ ʩ ʮʝʣʴʶ ʚʳʜʝʣʝʥʠʷ ʬʦʨʤ, ʥʘʠʙʦʣʝʝ ʧʨʠʩʧʦʩʦʙʣʝʥʥʳʭ ʢ 

ʢʦʥʢʨʝʪʥʳʤ ʧʦʯʚʝʥʥʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʤ ʫʩʣʦʚʠʷʤ. 

ʄʘʪʝʨʠʘʣʳ ʠ ʤʝʪʦʜʳ. 

ʉʦʨʪʦʠʟʫʯʝʥʠʝ ʠ ʩʦʟʜʘʥʠʝ ʠʩʭʦʜʥʦʛʦ ʤʘʪʝʨʠʘʣʘ  ʟʝʨʥʦʙʦʙʦʚʳʭ 

ʢʫʣʴʪʫʨ ʧʨʦʚʦʜʠʪʩʷ ʚ ʆʤʩʢʦʤ ɻɸʋ ʩ 1999 ʧʦ 2017 ʛʛ. ʥʘ ʤʘʣʦʤ 

ʦʧʳʪʥʦʤ ʧʦʣʝ (ʋʯʭʦʟ), ʢʘʬʝʜʨʳ ʘʛʨʦʥʦʤʠʷ, ʩʝʣʝʢʮʠʠ ʠ ʩʝʤʝʥʦʚʦʜʩʪʚʘ 

ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʘʛʨʦʪʝʭʥʠʢʠ, ʦʙʱʝʧʨʠʥʷʪʦʡ ʜʣʷ ʚʦʟʜʝʣʳʚʘʥʠʷ  

ʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʚ ʶʞʥʦʡ ʣʝʩʦʩʪʝʧʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ. ʄʘʪʝʨʠʘʣʦʤ ʜʣʷ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʝʞʝʛʦʜʥʦ ʩʣʫʞʘʪ ʦʙʨʘʟʮʳ, ʩʦʨʪʘ, ʛʠʙʨʠʜʳ, ʣʠʥʠʠ 

ʢʦʣʣʝʢʮʠʠ: ʬʘʩʦʣʠ ʟʝʨʥʦʚʦʛʦ ʠ ʦʚʦʱʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ, ʛʦʨʦʭ ʠ ʙʦʙʳ 

ʦʚʦʱʥʳʝ, ʥʫʪ.   

 ʀʟʫʯʝʥʠʝ ʢʦʣʣʝʢʮʠʦʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʧʨʦʚʦʜʠʣʠ ʧʦ ʄʝʪʦʜʠʢʝ 

ɺʀʈ (ʃ. 1975 ʛ.) ʠ ʄʝʪʦʜʠʢʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʩʦʨʪʦʠʩʧʳʪʘʥʠʷ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʨʘʩʪʝʥʠʡ (ʄ. 1989 ʛ.).   ʇʦʣʝʚʫʶ ʦʮʝʥʢʫ 

ʧʦʨʘʞʝʥʠʝ ʙʦʣʝʟʥʷʤʠ ʧʨʦʚʦʜʠʣʠ ʧʦ ʰʢʘʣʝ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʢʣʘʩʩʠʬʠʢʘʪʦʨʦʤ (ɺʀʈ, 1984ʛ.). ʂʣʫʙʝʥʴʢʦʦʙʨʘʟʫʶʱʫʶ ʩʧʦʩʦʙʥʦʩʪʴ 

ʫʩʪʘʥʘʚʣʠʚʘʣʠ ʚ ʬʘʟʫ ʮʚʝʪʝʥʠʷ ʠ ʥʘʯʘʣʘ ʦʙʨʘʟʦʚʘʥʠʷ ʙʦʙʦʚ ʥʘ ʨʘʩʪʝʥʠʠ 

ï ʧʦ ʢʦʣʠʯʝʩʪʚʫ, ʨʘʟʤʝʨʫ ʠ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʶ ʢʣʫʙʝʥʴʢʦʚ ʧʦ ʤʝʪʦʜʠʢʝ 

ɻ.ʉ. ʇʦʩʳʧʘʥʦʚʘ (1991 ʛ.).   

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʠʭ ʦʙʩʫʞʜʝʥʠʝ. 

ʉʝʣʝʢʮʠʦʥʥʘʷ ʨʘʙʦʪʘ ʧʦ ʟʝʨʥʦʙʦʙʦʚʳʤ ʢʫʣʴʪʫʨʘʤ  ʚ ʆʤʩʢʦʤ ɻɸʋ  

ʥʘʯʘʣʘʩʴ ʩ ʬʘʩʦʣʠ ʚ 1997 ʛ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʢʦʣʣʝʢʮʠʷ ʬʘʩʦʣʠ 

ʥʘʩʯʠʪʳʚʘʝʪ ʦʢʦʣʦ  200 ʦʙʨʘʟʮʦʚ ʠʟ ʨʘʟʣʠʯʥʳʭ ʩʪʨʘʥ ʤʠʨʘ. ʉʦʟʜʘʥʳ 

ʧʝʨʚʳʝ ʩʦʨʪʘ ʬʘʩʦʣʠ: ʦʚʦʱʥʦʡ ï ʇʘʤʷʪʠ ʈʳʞʢʦʚʦʡ, ɿʦʣʦʪʦ ʉʠʙʠʨʠ, 

ʄʘʨʫʩʷ, ʉʠʙʠʨʷʯʢʘ; ʟʝʨʥʦʚʦʡ ï ʃʫʢʝʨʴʷ, ʆʣʠʚʢʦʚʘʷ, ʆʤʩʢʘʷ 

ʶʙʠʣʝʡʥʘʷ, ʉʠʙʘʢʦʚʩʢʘʷ 100. ʆʩʦʙʝʥʥʦʩʪʴ ʥʦʚʳʭ ʩʦʨʪʦʚ  ʬʘʩʦʣʠ 

ʩʝʣʝʢʮʠʠ ʆʤʩʢʦʛʦ ɻɸʋ ï ʚʳʩʦʢʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ ʠ ʟʝʣʝʥʳʭ ʙʦʙʦʚ, 

ʩʦʜʝʨʞʘʥʠʝ ʙʝʣʢʘ ʚ ʟʝʨʥʝ ʠ ʨʘʟʚʘʨʠʚʘʝʤʦʩʪʴ, ʧʨʠʛʦʜʥʦʩʪʴ ʢ 

ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʶ ʠ ʟʘʤʦʨʦʟʢʝ, ʫʩʪʦʡʯʠʚʦʩʪʴ ʢ ʘʥʪʨʘʢʥʦʟʫ, ʚʳʩʦʢʦʝ 

ʧʨʠʢʨʝʧʣʝʥʠʝ ʥʠʞʥʝʛʦ ʙʦʙʘ, ʘ ʪʘʢʞʝ ʧʨʠʛʦʜʥʦʩʪʴ ʢ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʡ 

ʫʙʦʨʢʝ ʧʨʠ ʚʦʟʜʝʣʳʚʘʥʠʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ.  ʋ ʩʦʨʪʦʚ 

ʩʝʣʝʢʮʠʠ ʆʤʩʢʦʛʦ ɻɸʋ ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʫʨʦʞʘʡʥʦʩʪʴ ʩʝʤʷʥ  ʦʪ  3,1- 4,9   

ʪ/ʛʘ. 

ʇʦʟʜʥʝʝ ʥʘʯʘʪʘ ʨʘʙʦʪʘ ʧʦ ʩʝʣʝʢʮʠʠ ʛʦʨʦʭʘ ʠ ʙʦʙʦʚ ʦʚʦʱʥʳʭ, ʥʫʪʘ, 

ʯʝʯʝʚʠʮʳ ʠ ʣʶʧʠʥʘ. ɿʘʜʘʯʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚʦ ʚʩʝʩʪʦʨʦʥʥʝʤ 

ʠʟʫʯʝʥʠʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʫʣʴʪʫʨ ʠ ʩʦʨʪʦʚʦʛʦ 

ʨʘʟʥʦʦʙʨʘʟʠʷ, ʚʳʜʝʣʝʥʠʠ ʠʟ ʢʦʣʣʝʢʮʠʡ ʦʙʨʘʟʮʦʚ ʥʘʠʙʦʣʝʝ 

ʧʝʨʩʧʝʢʪʠʚʥʳʭ ʧʦ ʚʘʞʥʝʡʰʠʤ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʮʝʥʥʳʤ ʧʨʠʟʥʘʢʘʤ: 
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ʫʨʦʞʘʡʥʦʩʪʠ ʠ ʝʝ ʵʣʝʤʝʥʪʘʤ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʤʝʞʬʘʟʥʳʭ ʠ 

ʚʝʛʝʪʘʮʠʦʥʥʦʛʦ ʧʝʨʠʦʜʦʚ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʢ ʙʦʣʝʟʥʷʤ ʠ ʚʨʝʜʠʪʝʣʷʤ, 

ʧʨʠʛʦʜʥʦʩʪʠ ʢ ʤʝʭʘʥʠʟʠʨʦʚʘʥʥʦʤʫ ʚʦʟʜʝʣʳʚʘʥʠʶ, ʩʠʤʙʠʦʪʠʯʝʩʢʦʡ 

ʘʢʪʠʚʥʦʩʪʠ, ʢʘʯʝʩʪʚʫ ʩʝʤʷʥ, ʚʢʫʩʦʚʳʤ ʜʦʩʪʦʠʥʩʪʚʘʤ, ʧʨʠʛʦʜʥʦʩʪʠ ʢ 

ʢʦʥʩʝʨʚʠʨʦʚʘʥʠʶ ʠ ʟʘʤʦʨʦʟʢʝ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ ʜʣʷ ʩʝʣʝʢʮʠʦʥʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʚ ʫʩʣʦʚʠʷʭ ʶʞʥʦʡ ʣʝʩʦʩʪʝʧʠ ɿʘʧʘʜʥʦʡ ʉʠʙʠʨʠ.  

ʀʟʫʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʧʣʘʩʪʠʯʥʦʩʪʠ ʬʘʩʦʣʠ, ʥʫʪʘ ʠ ʛʦʨʦʭʘ ʚ 

ʆʤʩʢʦʤ ɻɸʋ ʧʦʟʚʦʣʠʣʦ ʚʳʜʝʣʠʪʴ ʥʘʠʙʦʣʝʝ ʘʜʘʧʪʠʚʥʳʝ ʦʙʨʘʟʮʳ 

ʠʟʫʯʝʥʥʳʭ ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʢ ʤʝʩʪʥʳʤ ʫʩʣʦʚʠʷʤ, ʢʦʪʦʨʳʝ 

ʦʙʝʩʧʝʯʠʚʘʶʪ ʜʦʩʪʘʪʦʯʥʦ ʚʳʩʦʢʠʝ ʫʨʦʞʘʠ ʚ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʷʭ 

ʚʦʟʜʝʣʳʚʘʥʠʷ ʠ ʥʝ ʩʥʠʞʘʶʱʠʝ ʠʭ ʚ ʩʪʨʝʩʩʦʚʳʭ: ʫ ʥʫʪʘ - ʉ-35 ʠ ʉ-82, ʫ 

ʬʘʩʦʣʠ ï ʉʠʙʘʢʦʚʩʢʘʷ 100, ʆʤʩʢʘʷ ʶʙʠʣʝʡʥʘʷ, ɿʦʣʦʪʦ ʉʠʙʠʨʠ, ʄʘʨʫʩʷ, 

ʃʫʢʝʨʴʷ, ʫ ʛʦʨʦʭʘ ʦʚʦʱʥʦʛʦ - ʂʠʪʘʡʩʢʠʡ, ʏʠʢʘ, Adriana. 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʟʫʯʝʥʠʷ ʢʣʫʙʝʥʴʢʦʦʙʨʘʟʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ 

ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʚʳʜʝʣʝʥʳ ʦʙʨʘʟʮʳ ʩ ʙʦʣʴʰʠʤ ʯʠʩʣʦʤ ʠ ʤʘʩʩʦʡ 

ʢʣʫʙʝʥʴʢʦʚ ʥʘ ʢʦʨʥʷʭ ʨʘʩʪʝʥʠʡ: ʫ ʥʫʪʘ - ʉ8-ɸʣʝʢʩʘʥʜʨʠʪ, 

ʂʨʘʩʥʦʢʫʪʩʢʠʡ 123, ʃʠʥʠʷ ʉ-82, ʅʝʨʫʩʩʘ, ʫ ʬʘʩʦʣʠ ʟʝʨʥʦʚʦʡ ï ʃʫʢʝʨʴʷ, 

ʆʣʠʚʢʦʚʘʷ, ʆʤʩʢʘʷ ʶʙʠʣʝʡʥʘʷ, ʉʠʙʘʢʦʚʩʢʘʷ 100, ʫ ʛʦʨʦʭʘ ʦʚʦʱʥʦʛʦ - 

ʂʠʪʘʡʩʢʠʡ, ʏʠʢʘ, Adriana, ʫ ʙʦʙʦʚ ʦʚʦʱʥʳʭ - ɹʝʣʦʨʫʩʩʢʠʝ, ɺʝʣʝʥʘ, ʂ-

1515, ʂ-1464. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʯʝʪʘʥʠʝ ʧʠʱʝʚʦʡ ʠ ʢʦʨʤʦʚʦʡ ʮʝʥʥʦʩʪʠ 

ʟʝʨʥʦʙʦʙʦʚʳʭ ʢʫʣʴʪʫʨ ʩ ʠʭ ʚʳʩʦʢʦʡ ʩʨʝʜʦʦʙʨʘʟʫʶʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ 

ʜʝʣʘʝʪ ʠʭ ʚʘʞʥʳʤ ʬʘʢʪʦʨʦʤ ʙʠʦʣʦʛʠʟʘʮʠʠ ʠ ʵʢʦʣʦʛʠʟʘʮʠʠ ʩʝʣʴʩʢʦʛʦ 

ʭʦʟʷʡʩʪʚʘ.  
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ʈʝʛʫʣʷʮʠʷ ʧʨʦʮʝʩʩʦʚ ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ ʠʤʝʝʪ ʙʦʣʴʰʦʝ 

ʧʨʘʢʪʠʯʝʩʢʦʝ ʟʥʘʯʝʥʠʝ, ʪ.ʢ. ʨʘʩʪʠʪʝʣʴʥʳʡ ʦʨʛʘʥʠʟʤ ʥʠʢʦʛʜʘ ʥʝ 

ʨʝʘʣʠʟʫʝʪ ʧʦʣʥʦʩʪʴʶ ʚʩʶ ʛʝʥʝʪʠʯʝʩʢʫʶ ʠʥʬʦʨʤʘʮʠʶ, ʘ ʠʩʧʦʣʴʟʫʝʪ 

ʪʦʣʴʢʦ ʯʘʩʪʴ ʝʸ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʥʢʨʝʪʥʳʭ ʫʩʣʦʚʠʡ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʘʢʪʠʚʠʟʘʮʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʯʘʩʪʠ ʛʝʥʦʤʘ, ʚʝʜʫʱʘʷ ʢ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 
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ʨʦʩʪʘ ʠ ʨʘʟʚʠʪʠʷ, ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʙʦʣʝʝ ʧʦʣʥʦʤʫ ʧʨʦʷʚʣʝʥʠʶ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʦʨʛʘʥʠʟʤʘ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ 

ʧʦʚʳʰʝʥʠʶ ʝʛʦ ʧʨʦʜʫʢʪʠʚʥʦʩʪʠ. ʆʜʠʥ ʠʟ ʵʬʬʝʢʪʠʚʥʳʭ ʩʧʦʩʦʙʦʚ 

ʨʝʰʝʥʠʷ ʜʘʥʥʦʡ ʟʘʜʘʯʠ - ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʦʩʝʚʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʩ 

ʧʦʤʦʱʴʶ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʩʝʤʝʥʘ. ɼʣʷ ʵʪʦʛʦ ʚ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʡ ʧʨʘʢʪʠʢʝ ʠʩʧʦʣʴʟʫʶʪ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʧʨʠʸʤʳ 

ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ - ʦʙʦʛʨʝʚ, ʚʦʟʜʝʡʩʪʚʠʝ ʪʦʢʘʤʠ ʚʳʩʦʢʦʡ 

ʯʘʩʪʦʪʳ, ʤʘʛʥʠʪʥʳʤʠ ʧʦʣʷʤʠ, ʨʘʟʣʠʯʥʳʤʠ ʨʦʜʘ ʠʟʣʫʯʝʥʠʷʤʠ, 

ʦʙʨʘʙʦʪʢʘ ʭʠʤʠʯʝʩʢʠʤʠ ʩʪʠʤʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ [1, 2]. 

ʈʘʩʪʝʥʠʷ ʨʝʘʛʠʨʫʶʪ ʥʘ ʩʠʣʴʥʳʝ ʠ ʩʣʘʙʳʝ ʠʩʢʫʩʩʪʚʝʥʥʳʝ ʧʦʣʷ. ɺ 

ʤʘʛʥʠʪʥʦʤ ʧʦʣʝ ʥʘʧʨʷʞʸʥʥʦʩʪʴʶ 1200ʕ (100ʕ = 10
-2
 ʊʣ) ʥʘʙʣʶʜʘʝʪʩʷ 

ʩʪʠʤʫʣʷʮʠʷ ʨʦʩʪʘ ʢʦʨʥʝʡ ʠ ʩʪʝʙʣʝʡ; ʧʦʩʪʦʷʥʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ 

ʥʘʧʨʷʞʸʥʥʦʩʪʴʶ 1500 - 4000ʕ ʩʪʠʤʫʣʠʨʫʝʪ ʨʦʩʪ ʧʨʦʨʦʩʪʢʦʚ ʢʫʢʫʨʫʟʳ, 

ʦʛʫʨʮʘ, ʘʨʙʫʟʘ, ʧʰʝʥʠʮʳ. ʇʦʚʳʰʝʥʠʝ ʥʘʧʨʷʞʸʥʥʦʩʪʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ 

ʜʦ 5000-12000ʕ ʟʘʜʝʨʞʠʚʘʝʪ ʨʦʩʪ ʢʦʨʥʝʡ, ʫʩʢʦʨʷʝʪ ʩʪʘʨʝʥʠʝ ʪʢʘʥʝʡ, 

ʪʦʨʤʦʟʠʪ ʢʣʝʪʦʯʥʦʝ ʜʝʣʝʥʠʝ, ʵʥʝʨʛʝʪʠʯʝʩʢʠʡ ʦʙʤʝʥ, ʩʥʠʞʘʝʪ ʩʠʥʪʝʟ 

ʙʝʣʢʘ, ʠʟʤʝʥʷʝʪ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʬʦʪʦʩʠʥʪʝʟʘ. ʉʣʘʙʳʝ ʠ ʩʚʝʨʭʩʣʘʙʳʝ 

ʤʘʛʥʠʪʥʳʝ ʧʦʣʷ ʪʘʢʞʝ ʚʳʟʳʚʘʶʪ ʫ ʨʘʩʪʝʥʠʡ ʦʧʨʝʜʝʣʸʥʥʫʶ ʨʝʘʢʮʠʶ, 

ʢʦʪʦʨʘʷ ʟʘʚʠʩʠʪ ʦʪ ʚʠʜʘ ʨʘʩʪʝʥʠʡ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʷ [3, 4, 5]. 

ʆʜʥʠʤ ʠʟ ʚʘʞʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʧʦʚʳʰʝʥʠʠ ʧʦʪʝʥʮʠʘʣʴʥʳʭ 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʦʨʛʘʥʠʟʤʘ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʠʟʘʮʠʷ ʝʛʦ 

ʛʝʥʦʤʘ ʚ ʧʣʘʥʝ ʭʦʣʦʜʦʫʩʪʦʡʯʠʚʦʩʪʠ. ʆʩʦʙʝʥʥʦ ʵʪʦ ʘʢʪʫʘʣʴʥʦ ʜʣʷ ʪʘʢʦʡ 

ʮʝʥʥʦʡ ʟʝʨʥʦʚʦʡ ʢʫʣʴʪʫʨʳ, ʢʘʢ ʢʫʢʫʨʫʟʘ, ʭʦʣʦʜʦʫʩʪʦʡʯʠʚʦʩʪʴ ʢʦʪʦʨʦʡ 

ʩʨʘʚʥʠʪʝʣʴʥʦ ʥʠʟʢʘʷ. ʍʦʣʦʜʦʫʩʪʦʡʯʠʚʦʩʪʴ ï ʵʪʦ ʩʧʦʩʦʙʥʦʩʪʴ ʨʘʩʪʝʥʠʡ 

ʧʨʦʪʠʚʦʩʪʦʷʪʴ ʧʦʥʠʞʝʥʥʳʤ (ʩʫʙʦʧʪʠʤʘʣʴʥʳʤ) ʪʝʤʧʝʨʘʪʫʨʘʤ ʙʝʟ 

ʟʥʘʯʠʪʝʣʴʥʳʭ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠʟʤʝʥʝʥʠʡ [6]. ɼʣʷ ʢʫʢʫʨʫʟʳ  

ʩʫʙʦʧʪʠʤʘʣʴʥʦʡ ʩʯʠʪʘʶʪ ʪʝʤʧʝʨʘʪʫʨʫ ʥʠʞʝ  +15Üʉ. 

ɺ ʧʨʦʚʦʜʠʤʳʭ ʥʘʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʳ ʠʩʧʦʣʴʟʫʝʤ 

ʥʠʟʢʦʯʘʩʪʦʪʥʦʝ ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʥʠʟʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʜʣʷ 

ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩʫʭʠʭ ʩʝʤʷʥ ʨʘʩʪʝʥʠʡ. ʇʦʣʝ ʩʦʟʜʘʝʪʩʷ ʩ 

ʧʦʤʦʱʴʶ ʨʘʟʨʘʙʦʪʘʥʥʦʛʦ ʥʘʤʠ ʧʨʠʙʦʨʘ. 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʘʭ ʩ ʩʝʤʝʥʘʤʠ ʢʫʢʫʨʫʟʳ ʙʳʣʠ ʠʩʩʣʝʜʦʚʘʥʳ ʧʦʣʷ ʩ 

ʤʘʛʥʠʪʥʦʡ ʠʥʜʫʢʮʠʝʡ 40-50 ʤʢʊʣ ʚ ʜʠʘʧʘʟʦʥʘʭ ʯʘʩʪʦʪ 1-6 ɻʮ, 6-10 ɻʮ, 

1-10 ɻʮ. ɺ ʦʧʳʪʝ ʩ ʯʘʩʪʦʪʘʤʠ 6-10 ɻʮ ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʧʨʦʨʦʩʪʢʠ  ʩ 

ʤʦʱʥʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʦʡ (ʥʘ 53% ʢʦʨʥʠ ʜʣʠʥʥʝʝ, ʯʝʤ ʫ ʢʦʥʪʨʦʣʴʥʳʭ 

ʨʘʩʪʝʥʠʡ). ʋʚʝʣʠʯʝʥʠʝ ʦʙʲʝʤʘ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʚʳʨʘʞʘʣʦʩʴ ʚ 

ʘʢʪʠʚʥʦʤ ʨʘʟʚʠʪʠʠ ʢʦʨʥʝʡ, ʦʥʠ ʩʪʘʥʦʚʠʣʠʩʴ ʙʦʣʝʝ ʜʣʠʥʥʳʤʠ ʠ 

ʨʘʟʚʝʪʚʣʝʥʥʳʤʠ, ʯʪʦ  ʠʤʝʝʪ ʦʧʨʝʜʝʣʷʶʱʝʝ ʟʥʘʯʝʥʠʝ ʚ ʜʘʣʴʥʝʡʰʝʤ 

ʨʘʟʚʠʪʠʠ ʨʘʩʪʝʥʠʡ. ʊʘʢʞʝ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʚ ʦʧʳʪʥʦʤ ʚʘʨʠʘʥʪʝ 

ʨʘʟʚʠʪʠʝ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʦʧʝʨʝʞʘʝʪ ʨʦʩʪ ʩʪʝʙʝʣʴʢʘ,  ʪʦʛʜʘ ʢʘʢ ʚ 

ʢʦʥʪʨʦʣʝ ʨʦʩʪ ʢʦʨʝʰʢʦʚ ʠ ʩʪʝʙʝʣʴʢʦʚ ʧʨʦʠʩʭʦʜʠʪ ʦʜʥʦʚʨʝʤʝʥʥʦ, ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʠʭ ʜʣʠʥʘ ʧʨʘʢʪʠʯʝʩʢʠ ʦʜʠʥʘʢʦʚʘ. ʄʳ ʧʨʝʜʧʦʣʦʞʠʣʠ, 

ʯʪʦ ʦʩʦʙʝʥʥʦʩʪʴ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʨʘʩʪʝʥʠʡ ʢʫʢʫʨʫʟʳ ʚ ʦʧʳʪʥʦʤ 
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ʚʘʨʠʘʥʪʝ ʩʪʘʥʝʪ ʦʩʥʦʚʦʡ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢ 

ʥʠʟʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ, ʚ ʯʘʩʪʥʦʩʪʠ, ʢ ʩʫʙʦʧʪʠʤʘʣʴʥʳʤ ʪʝʤʧʝʨʘʪʫʨʘʤ, 

ʪ.ʢ. ʠʟʚʝʩʪʥʦ, ʯʪʦ ʭʦʣʦʜʦʫʩʪʦʡʯʠʚʦʩʪʴ ʥʘʧʨʷʤʫʶ ʟʘʚʠʩʠʪ ʦʪ ʭʦʨʦʰʦ 

ʨʘʟʚʠʪʦʡ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ ʠʤʝʥʥʦ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʨʘʟʚʠʪʠʷ [7]. 

ɼʣʷ ʧʨʦʚʝʨʢʠ ʛʠʧʦʪʝʟʳ ʦ ʧʦʚʳʰʝʥʠʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʫʢʫʨʫʟʳ ʢ 

ʥʠʟʢʠʤ ʪʝʤʧʝʨʘʪʫʨʘʤ ʧʨʠ ʧʨʝʜʧʦʩʝʚʥʦʡ ʦʙʨʘʙʦʪʢʝ ʩʫʭʠʭ ʩʝʤʷʥ 

ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʩ ʠʥʜʫʢʮʠʝʡ 40-50 ʤʢʊʣ ʠ ʯʘʩʪʦʪʘʤʠ ʚ ʜʠʘʧʘʟʦʥʝ 6-10 

ɻʮ ʙʳʣ ʧʦʩʪʘʚʣʝʥ ʵʢʩʧʝʨʠʤʝʥʪ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʢʣʠʤʘʢʘʤʝʨʳ. 

ɺ ʵʢʩʧʝʨʠʤʝʥʪʝ ʩʝʤʝʥʘ ʢʫʢʫʨʫʟʳ ʙʳʣʠ ʦʙʨʘʙʦʪʘʥʳ ʤʘʛʥʠʪʥʳʤ 

ʧʦʣʝʤ ʩ ʠʥʜʫʢʮʠʝʡ 40-50 ʤʢʊʣ ʠ ʯʘʩʪʦʪʘʤʠ ʚ ʜʠʘʧʘʟʦʥʝ 6-10 ɻʮ. ɺʨʝʤʷ 

ʵʢʩʧʦʟʠʮʠʠ 1 ʯʘʩ. ʉʝʤʝʥʘ ʙʳʣʠ ʧʦʩʝʷʥʳ ʚ ʩʪʘʥʜʘʨʪʥʳʝ ʢʘʩʩʝʪʳ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ ʨʘʩʩʘʜʳ. ʆʧʳʪʥʳʝ ʠ ʢʦʥʪʨʦʣʴʥʳʝ ʚʘʨʠʘʥʪʳ ʪʨʦʝ ʩʫʪʦʢ 

ʥʘʭʦʜʠʣʠʩʴ ʚ ʢʣʠʤʘʢʘʤʝʨʝ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ +10 
¯
ʉ. ɿʘʪʝʤ, ʦʥʠ ʙʳʣʠ 

ʧʝʨʝʥʝʩʝʥʳ ʚ ʥʦʨʤʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʨʦʩʪʘ ʩ ʪʝʤʧʝʨʘʪʫʨʦʡ 17-19 ̄ ʉ. 

ʅʘ ʈʠʩ. 1 ʧʦʢʘʟʘʥʘ ʦʙʱʘʷ ʚʩʭʦʞʝʩʪʴ ʨʘʩʪʝʥʠʡ ʥʘ 12- 19 ʜʝʥʴ. ʅʘʜʦ 

ʦʪʤʝʪʠʪʴ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʚ ʦʧʳʪʥʦʤ ʚʘʨʠʘʥʪʝ ʩʢʦʨʦʩʪʴ ʧʨʦʨʘʩʪʘʥʠʷ ʩʝʤʷʥ 

ʥʘ ʨʘʥʥʝʤ ʵʪʘʧʝ ʨʘʟʚʠʪʠʷ ʥʘ 33% ʚʳʰʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ (ʜʘʥʥʳʝ ʟʘ 

14.04.17, 15.05.17). ɼʘʥʥʘʷ ʜʠʘʛʨʘʤʤʘ ʧʦʢʘʟʳʚʘʝʪ ʩʦʦʪʥʦʰʝʥʠʝ 

ʢʦʣʠʯʝʩʪʚʘ ʚʩʭʦʜʦʚ ʚ ʦʧʳʪʝ ʠ ʢʦʥʪʨʦʣʝ ʙʝʟ ʫʯʝʪʘ ʪʦʛʦ ʬʘʢʪʘ, ʯʪʦ 

ʧʨʦʨʦʩʪʢʠ ʚ ʦʧʳʪʝ ʠʤʝʣʠ ʙʦʣʝʝ ʤʦʱʥʦʝ ʨʘʟʚʠʪʠʝ, ʯʪʦ ʚʳʨʘʟʠʣʦʩʴ ʚ 

ʨʘʟʥʠʮʝ ʠʭ ʨʘʟʤʝʨʦʚ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʠʭ 

ʨʦʩʪʘ.  

 

 
 

ʈʠʩ.1  

 

ʅʘ ʈʠʩ. 2 ʧʦʢʘʟʘʥʦ ʢʦʣʠʯʝʩʪʚʦ ʧʨʦʨʦʩʪʢʦʚ, ʠʤʝʶʱʠʭ ʨʘʟʤʝʨ 

ʙʦʣʝʝ 1 ʩʤ. ɼʠʘʛʨʘʤʤʘ ʥʘʛʣʷʜʥʦ ʠʣʣʶʩʪʨʠʨʫʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ 

ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʝʤʷʥ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʜʘʝʪ ʠʤ ʚʦʟʤʦʞʥʦʩʪʴ 
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ʥʝ ʪʦʣʴʢʦ ʙʳʩʪʨʝʝ ʚʟʦʡʪʠ, ʥʦ ʠ ʜʘʪʴ ʧʨʦʨʦʩʪʢʠ ʚʳʰʝ, ʯʝʤ ʫ 

ʥʝʦʙʨʘʙʦʪʘʥʥʳʭ ʩʝʤʷʥ. 
 

 
 

ʈʠʩ. 2 

 

ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʦʧʳʪʦʤ ʠ ʢʦʥʪʨʦʣʝʤ ʧʦ ʢʦʣʠʯʝʩʪʚʫ ʚʳʩʦʢʠʭ 

ʧʨʦʨʦʩʪʢʦʚ ʩʦʭʨʘʥʷʣʘʩʴ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʵʢʩʧʝʨʠʤʝʥʪʘ. 

ʅʘ ʈʠʩ. 3 ʧʦʢʘʟʘʥ ʩʨʝʜʥʠʡ ʨʘʟʤʝʨ ʧʨʦʨʦʩʪʢʦʚ ʥʘ 17-ʡ ʜʝʥʴ 

(ʦʢʦʥʯʘʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘ). ɺ ʦʧʳʪʝ ʚʳʩʦʪʘ ʩʦʩʪʘʚʠʣʘ 10,4 ʩʤ, ʘ ʚ 

ʢʦʥʪʨʦʣʝ 8,8 ʩʤ. ʈʘʟʥʠʮʘ ʩʦʩʪʘʚʠʣʘ 18,2 %. 

 

 
 

ʈʠʩ. 3 
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ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʭʨʘʥʠʣʦʩʴ ʨʘʟʣʠʯʠʝ ʚ ʨʘʟʚʠʪʠʠ ʤʝʞʜʫ ʦʧʳʪʦʤ ʠ 

ʢʦʥʪʨʦʣʝʤ ʥʘ ʚʩʝʤ ʧʨʦʪʷʞʝʥʠʠ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ. 

ɺʳʷʚʣʝʥʥʦʝ ʧʨʝʠʤʫʱʝʩʪʚʦ ʚ ʨʘʟʚʠʪʠʠ ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ 

ʨʘʩʪʝʥʠʡ ʦʧʳʪʥʦʛʦ ʚʘʨʠʘʥʪʘ ʧʦʜʪʚʝʨʜʠʣʦ ʥʘʰʝ ʧʨʝʜʧʦʣʦʞʝʥʠʝ ʦ 

ʧʦʚʳʰʝʥʠʠ ʭʦʣʦʜʦʫʩʪʦʡʯʠʚʦʩʪʠ ʨʘʩʪʝʥʠʡ ʢʫʢʫʨʫʟʳ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʩʫʭʠʝ ʩʝʤʝʥʘ ʥʠʟʢʦʯʘʩʪʦʪʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʤʘʣʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʠ.         

ʇʨʦʜʦʣʞʝʥʠʝʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʫʜʝʪ ʧʦʣʝʚʦʡ ʵʪʘʧ, ʚ  ʢʦʪʦʨʦʤ 

ʦʙʨʘʙʦʪʘʥʥʳʝ ʫʢʘʟʘʥʥʳʤ ʧʦʣʝʤ ʩʝʤʝʥʘ ʢʫʢʫʨʫʟʳ ʙʫʜʫʪ ʚʳʩʝʷʥʳ ʚ ʧʦʣʝ 

ʚ ʩʘʤʳʝ ʨʘʥʥʠʝ ʩʨʦʢʠ ʧʦʩʝʚʘ. 
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ɸ.ʉ. ʉʠʜʦʨʝʥʢʦ, ʀ.ʀ. ʐʠʙʘʝʚʘ, ɸ.ʖ. ʐʠʙʘʝʚ 
ʀʥʩʪʠʪʫʪ ʀʥʞʝʥʝʨʥʦʡ ʕʣʝʢʪʨʦʥʠʢʠ ʠ ʅʘʥʦʪʝʭʥʦʣʦʛʠʡ  çɼ. ɻʠʮʫè (ʂʠʰʠʥʝʚ) 

ɸ.ʂ. ʄʝʣʝʢʘ, ʆ.ʄ. ʂʨʶʯʢʦʚ 
ʀʥʩʪʠʪʫʪ ʌʠʪʦʪʝʭʥʠʠ çPorumbeniè (ʂʠʰʠʥʝʚ) 

ɺ.ʆ. ɸʙʨʘʤʦʚ, ɺ.ʄ. ɹʘʷʟʠʪʦʚ 
ʀʥʩʪʠʪʫʪ ʆʙʱʝʡ ʠ ʅʝʦʨʛʘʥʠʯʝʩʢʦʡ ʍʠʤʠʠ ʠʤ. ʂʫʨʥʘʢʦʚʘ ʈɸʅ (ʄʦʩʢʚʘ) 

 

ʅɽʂʆʊʆʈʓɽ ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ ɺʃʀʗʅʀʗ 

ʅʀɿʂʆʏɸʉʊʆʊʅʆɻʆ ʄɸɻʅʀʊʅʆɻʆ ʇʆʃʗ ʄɸʃʆʁ 

ʀʅʊɽʅʉʀɺʅʆʉʊʀ ʅɸ ʉɽʄɽʅɸ ʂʋʂʋʈʋɿʓ 

 

ʅʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ʨʘʟʚʠʪʠʷ ʞʠʟʥʠ ʥʘ ʟʝʤʣʝ ʞʠʚʳʝ ʦʨʛʘʥʠʟʤʳ 

ʨʘʟʚʠʚʘʣʠʩʴ ʚ ʩʨʝʜʝ, ʚ ʢʦʪʦʨʦʡ ʧʨʠʩʫʪʩʪʚʫʶʪ ʵʣʝʢʪʨʦʤʘʛʥʠʪʥʳʝ ʧʦʣʷ 

ʤʘʣʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʥʘʧʨʠʤʝʨ, ʚʦʣʥʳ ʐʫʤʘʥʘ (7,8-8ɻʮ). ɺʩʝ 

ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʢʣʝʪʢʘʭ ʞʠʚʳʭ ʦʨʛʘʥʠʟʤʦʚ, ʩʚʷʟʘʥʳ ʩ 

ʪʘʢʠʤʠ ʧʨʠʨʦʜʥʳʤʠ ʧʦʣʷʤʠ. ʕʣʝʢʪʨʦʤʘʛʥʠʪʥʘʷ ʩʦʩʪʘʚʣʷʶʱʘʷ 

ʦʨʛʘʥʠʟʤʘ ʠʤʝʝʪ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʢʘʢ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʝʛʦ ʞʠʟʥʠ 

ʠ ʨʘʟʚʠʪʠʷ, ʪʘʢ ʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʨʛʘʥʠʟʤʘ ʢ 

ʚʦʟʜʝʡʩʪʚʠʶ ʥʝʙʣʘʛʦʧʨʠʷʪʥʳʭ ʬʘʢʪʦʨʦʚ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ. ʋʯʝʥʳʝ, 

ʨʘʙʦʪʘʶʱʠʝ ʚ ʦʙʣʘʩʪʠ ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ, ʜʦʣʞʥʳ ʦʙʷʟʘʪʝʣʴʥʦ ʫʯʠʪʳʚʘʪʴ 

ʵʪʦʪ ʬʘʢʪ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʩʧʦʩʦʙʦʚ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʝʥʥʳʭ  ʠ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ  ʧʦʢʘʟʘʪʝʣʝʡ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʢʫʣʴʪʫʨ.  

ɿʘʜʘʯʘ ʫʚʝʣʠʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ 

ʨʘʩʪʝʥʠʝʚʦʜʩʪʚʘ ʷʚʣʷʝʪʩʷ ʛʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʚ ʨʘʟʚʠʪʠʠ 

ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʠ ʬʝʨʤʝʨʩʢʠʭ ʭʦʟʷʡʩʪʚ. 

ʎʝʥʪʨʘʣʴʥʳʤ ʟʚʝʥʦʤ ʚ ʨʝʰʝʥʠʠ ʵʪʦʡ ʧʨʦʙʣʝʤʳ ʷʚʣʷʝʪʩʷ 

ʩʝʤʝʥʦʚʦʜʩʪʚʦ. ʉʝʤʝʥʘ - ʥʦʩʠʪʝʣʠ ʙʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʭʦʟʷʡʩʪʚʝʥʥʳʭ 

ʩʚʦʡʩʪʚ ʨʘʩʪʝʥʠʡ, ʚ ʨʝʰʘʶʱʝʡ ʩʪʝʧʝʥʠ ʦʧʨʝʜʝʣʷʶʪ ʢʘʯʝʩʪʚʦ ʠ 

ʢʦʣʠʯʝʩʪʚʦ ʧʦʣʫʯʘʝʤʦʛʦ ʫʨʦʞʘʷ.  ʅʝʙʣʘʛʦʧʨʠʷʪʥʳʝ ʧʨʠʨʦʜʥʳʝ 

ʢʣʠʤʘʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ ʚʳʨʘʱʠʚʘʥʠʷ ʠ ʥʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʦʝ ʭʨʘʥʝʥʠʝ 

ʩʝʤʷʥ ʯʘʩʪʦ ʩʥʠʞʘʝʪ ʠʭ ʢʘʯʝʩʪʚʦ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʚʩʭʦʞʝʩʪʠ, ʵʥʝʨʛʠʠ 

ʧʨʦʨʘʩʪʘʥʠʷ, ʩʠʣʳ ʨʦʩʪʘ ʩʝʤʷʥ ʧʨʠʤʝʥʷʶʪ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ 

ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʠʭ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʝ ʫʣʫʯʰʝʥʠʝ ʧʦʩʝʚʥʳʭ ʠ 

ʫʨʦʞʘʡʥʳʭ ʢʘʯʝʩʪʚ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʧʦʣʫʯʝʥʠʶ 

ʧʨʠʙʘʚʢʠ ʫʨʦʞʘʷ.  

ʍʠʤʠʯʝʩʢʠʝ ʠ ʙʠʦʣʦʛʠʯʝʩʢʠʝ ʤʝʪʦʜʳ (ʦʙʨʘʙʦʪʢʘ ʚ ʨʘʩʪʚʦʨʘʭ 

ʩʦʣʝʡ ʤʠʢʨʦʵʣʝʤʝʥʪʦʚ, ʚʠʪʘʤʠʥʦʚ, ʙʠʦʛʝʥʥʳʤʠ ʩʪʠʤʫʣʷʪʦʨʘʤʠ ʨʦʩʪʘ ʠ 

ʜʨ.) [1, 2, 3, 4] , ʥʝʩʤʦʪʨʷ ʥʘ ʙʦʣʴʰʦʡ ʵʬʬʝʢʪ, ʥʝ ʥʘʰʣʠ ʰʠʨʦʢʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʚ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝ. ʆʩʥʦʚʥʳʝ 

ʧʨʠʯʠʥʳ, ʪʦʨʤʦʟʷʱʠʝ ʠʭ ʚʥʝʜʨʝʥʠʝ - ʦʪʩʫʪʩʪʚʠʝ ʤʝʭʘʥʠʟʘʮʠʠ ʤʥʦʛʠʭ 

ʧʨʦʮʝʩʩʦʚ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʦʙʨʘʙʦʪʢʠ (ʟʘʤʘʯʠʚʘʥʠʝ ʦʪ 2 ʜʦ 24 ʯʘʩʦʚ, 

ʩʣʦʞʥʦʩʪʴ ʧʨʠʛʦʪʦʚʣʝʥʠʷ ʨʘʩʪʚʦʨʦʚ). ɽʱʝ ʦʜʥʠʤ ʩʫʱʝʩʪʚʝʥʥʳʤ 

ʬʘʢʪʦʨʦʤ, ʠʟ-ʟʘ ʢʦʪʦʨʦʛʦ ʚʳʩʝʚʘʶʪ ʥʝʦʙʨʘʙʦʪʘʥʥʳʝ ʭʠʤʠʯʝʩʢʠʤ ʧʫʪʝʤ 

ʩʝʤʝʥʘ - ʵʪʦ ʥʝʧʣʘʪʝʞʝʩʧʦʩʦʙʥʦʩʪʴ ʭʦʟʷʡʩʪʚ ʠ ʜʦʨʦʛʦʚʠʟʥʘ ʧʨʝʧʘʨʘʪʦʚ 
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ʦʙʨʘʙʦʪʢʠ. ʅʦ ʩʘʤʦʝ ʚʘʞʥʦʝ ʪʦ, ʯʪʦ ʧʨʦʪʨʘʚʣʠʚʘʥʠʝ ʷʚʣʷʝʪʩʷ ʤʝʥʝʝ 

ʵʢʦʣʦʛʠʯʝʩʢʠ ʯʠʩʪʳʤ ʩʧʦʩʦʙʦʤ ʦʙʨʘʙʦʪʢʠ ʩʝʤʷʥ ʧʝʨʝʜ ʧʦʩʝʚʦʤ ʧʦ 

ʩʨʘʚʥʝʥʠʶ ʩ ʵʣʝʢʪʨʦʬʠʟʠʯʝʩʢʠʤʠ ʩʧʦʩʦʙʘʤʠ ʦʙʨʘʙʦʪʢʠ, ʪ.ʢ. ʚʣʝʯʝʪ ʟʘ 

ʩʦʙʦʡ ʥʝʛʘʪʠʚʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʢʘʢ ʜʣʷ ʩʘʤʠʭ ʨʘʩʪʝʥʠʡ, ʪʘʢ ʠ ʜʣʷ ʣʶʜʝʡ, 

ʢʦʪʦʨʳʝ ʠʭ ʧʦʪʨʝʙʣʷʶʪ.  

ɺ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʤʳ ʠʩʧʦʣʴʟʦʚʘʣʠ  ʥʠʟʢʦʯʘʩʪʦʪʥʦʝ  

ʤʘʛʥʠʪʥʦʝ ʧʦʣʝ ʤʘʣʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ, ʩʦʟʜʘʚʘʝʤʦʝ ʨʘʟʨʘʙʦʪʘʥʥʳʤ ʫ ʥʘʩ 

ʧʨʠʙʦʨʦʤ. ɹʳʣʦ ʠʟʫʯʝʥʦ ʚʦʟʜʝʡʩʪʚʠʝ ʧʝʨʝʤʝʥʥʦʛʦ ʠʤʧʫʣʴʩʥʦʛʦ 

ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʩ ʠʥʜʫʢʮʠʝʡ 40-50 ʤʢʊʣ ʚ ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ 1-6 ɻʮ, 6-

10 ɻʮ ʠ 1-10 ɻʮ. ɺʳʙʨʘʥʥʳʝ ʩʠʛʥʘʣʳ ʠʤʝʶʪ ʢʨʘʡʥʝ ʤʘʣʫʶ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʠ ʯʘʩʪʦʪʳ, ʧʨʠʩʫʱʠʝ ʚʩʝʤ ʞʠʚʳʤ ʦʨʛʘʥʠʟʤʘʤ, ʚ ʩʠʣʫ 

ʯʝʛʦ ʦʥʠ ʷʚʣʷʶʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʤʠ, ʘ ʪʘʢʞʝ ʧʦʣʝʟʥʳʤʠ ʜʣʷ 

ʨʘʩʪʝʥʠʡ, ʯʪʦ ʚʳʷʩʥʠʣʦʩʴ ʚ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʡ.  

ʃʘʙʦʨʘʪʦʨʥʳʡ ʵʪʘʧ ʵʢʩʧʝʨʠʤʝʥʪʦʚ ʧʨʦʚʦʜʠʣʩʷ ʚ ʠʥʩʪʠʪʫʪʝ 

ʀʥʞʝʥʝʨʥʦʡ ʕʣʝʢʪʨʦʥʠʢʠ ʠ ʅʘʥʦʪʝʭʥʦʣʦʛʠʡ ç ɼ. ɻʠʮʫè. ɺ ʢʘʯʝʩʪʚʝ 

ʨʘʩʪʠʪʝʣʴʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʙʳʣʠ ʚʟʷʪʳ ʩʝʤʝʥʘ ʢʫʢʫʨʫʟʳ. ʇʨʦʚʦʜʠʣʘʩʴ 

ʦʙʨʘʙʦʪʢʘ ʩʫʭʠʭ ʩʝʤʷʥ. ʕʢʩʧʦʟʠʮʠʷ ʩʦʩʪʘʚʣʷʣʘ 1 ʯʘʩ. ɺ ʜʘʣʴʥʝʡʰʝʤ 

ʩʝʤʝʥʘ ʧʨʦʨʘʱʠʚʘʣʠʩʴ ʚ ʯʘʰʢʘʭ ʇʝʪʨʠ ʚ ʩʪʘʥʜʘʨʪʥʳʭ ʫʩʣʦʚʠʷʭ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʡ ʦʧʪʠʤʘʣʴʥʳʤ ʦʢʘʟʘʣʦʩʴ ʧʦʣʝ ʚ 

ʜʠʘʧʘʟʦʥʦʝ 6-10 ɻʮ. ɺ ʵʪʦʤ ʦʧʳʪʝ ʢʦʨʥʠ ʧʨʦʨʦʩʪʢʦʚ ʙʳʣʠ ʥʘ 53% 

ʜʣʠʥʥʝʝ, ʯʝʤ ʚ ʢʦʥʪʨʦʣʝ, ʘ ʩʘʤʠ ʧʨʦʨʦʩʪʢʠ ï ʥʘ 10% ʚʳʰʝ ʢʦʥʪʨʦʣʴʥʳʭ 

(ʈʠʩ.1). ʈʝʟʫʣʴʪʘʪʳ ʧʦʜʪʚʝʨʜʠʣʠ  ʨʘʥʝʝ ʧʦʣʫʯʝʥʥʳʝ ʜʣʷ ʜʨʫʛʠʭ ʢʫʣʴʪʫʨ 

ʜʘʥʥʳʝ ʦ ʪʦʤ, ʯʪʦ ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ ʩʫʭʠʭ ʩʝʤʷʥ ʤʘʛʥʠʪʥʳʤ 

ʧʦʣʝʤ ʜʘʝʪ ʟʥʘʯʠʪʝʣʴʥʦʝ ʫʣʫʯʰʝʥʠʝ ʨʘʟʚʠʪʠʷ ʨʘʩʪʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʭ  

ʢʦʨʥʝʚʦʡ ʩʠʩʪʝʤʳ [5]. 
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ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʚʦʜʠʣʠʩʴ ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ 

ʠʥʩʪʠʪʫʪʘ ʌʠʪʦʪʝʭʥʠʠ çPorumbeniè. ɼʣʷ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣ ʚʟʷʪ 

ʨʘʙʦʯʠʡ ʤʘʪʝʨʠʘʣ ʢʫʢʫʨʫʟʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʠʥʩʪʠʪʫʪʘ 

(ʛʠʙʨʠʜ ʠ ʤʘʪʝʨʠʥʩʢʘʷ ʣʠʥʠʷ). ʇʨʦʚʦʜʠʣʘʩʴ ʧʨʝʜʧʦʩʝʚʥʘʷ ʦʙʨʘʙʦʪʢʘ 

ʩʫʭʠʭ ʩʝʤʷʥ ʥʠʟʢʦʯʘʩʪʦʪʥʳʤ ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ ʤʘʣʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʩ 

ʧʘʨʘʤʝʪʨʘʤʠ, ʫʩʪʘʥʦʚʣʝʥʥʳʤʠ ʨʘʥʝʝ ʚ ʵʢʩʧʝʨʠʤʝʥʪʝ. ɺʨʝʤʷ ʵʢʩʧʦʟʠʮʠʠ 

ï 1 ʯʘʩ. ɿʘʪʝʤ ʩʝʤʝʥʘ ʚʳʩʝʚʘʣʠʩʴ ʥʘ ʦʧʳʪʥʦʤ ʧʦʣʝ ʧʦ ʪʨʘʜʠʮʠʦʥʥʦʡ 

ʪʝʭʥʦʣʦʛʠʠ. ʆʧʳʪ ʙʳʣ ʧʦʩʪʘʚʣʝʥ ʚ ʯʝʪʳʨʝʭ ʧʦʚʪʦʨʥʦʩʪʷʭ. ʂʦʥʪʨʦʣʝʤ 

ʩʣʫʞʠʣʠ ʥʝʦʙʨʘʙʦʪʘʥʥʳʝ ʩʝʤʝʥʘ ʵʪʦʛʦ ʞʝ ʤʘʪʝʨʠʘʣʘ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʟʤʝʨʝʥʠʡ ʨʦʩʪʘ ʨʘʩʪʝʥʠʡ ʦʧʳʪʥʳʝ ʨʘʩʪʝʥʠʷ 

(ʧʦʣʫʯʝʥʥʳʝ ʠʟ ʦʙʨʘʙʦʪʘʥʥʳʭ ʩʝʤʷʥ) ʧʨʝʚʳʰʘʣʠ ʢʦʥʪʨʦʣʴʥʳʝ ʥʘ 6% 

(ʛʠʙʨʠʜ) ʠ 10% (ʣʠʥʠʷ). 

ʋʯʝʪ ʫʨʦʞʘʷ ʪʘʢʞʝ ʧʦʢʘʟʘʣ ʧʨʝʠʤʫʱʝʩʪʚʦ ʨʘʩʪʝʥʠʡ, ʧʦʣʫʯʝʥʥʳʭ 

ʠʟ ʦʙʨʘʙʦʪʘʥʥʳʭ ʩʝʤʷʥ. ʋ ʛʠʙʨʠʜʘ ʧʨʠʙʘʚʢʘ ʫʨʦʞʘʷ (ʚ ʮ/ʛʘ) ʩʦʩʪʘʚʠʣʘ 

23% ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʢʦʥʪʨʦʣʝʤ, ʘ ʫ ʣʠʥʠʠ -  ɻ ʪʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 24%. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʣʘʙʦʨʘʪʦʨʥʳʝ ʠ ʧʦʣʝʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʣʠʷʥʠʷ 

ʥʠʟʢʦʯʘʩʪʦʪʥʦʛʦ ʤʘʛʥʠʪʥʦʛʦ ʧʦʣʷ ʤʘʣʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʥʘ ʩʫʭʠʝ 

ʩʝʤʝʥʘ ʢʫʢʫʨʫʟʳ ʧʦʢʘʟʘʣʠ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʵʬʬʝʢʪ  ʧʨʝʜʧʦʩʝʚʥʦʡ 

ʦʙʨʘʙʦʪʢʠ  ʩʝʤʷʥ  ʤʘʛʥʠʪʥʳʤ ʧʦʣʝʤ  ʩ ʠʥʜʫʢʮʠʝʡ 40-50 ʤʢʊʣ ʚ 

ʜʠʘʧʘʟʦʥʝ ʯʘʩʪʦʪ 6-10 ɻʮ. 
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CHANGE OF AGROPHYSICAL PROPERT IES  

OF SOILS WHEN USING THEM  
 

At present, the increasing anthropogenic impact, agricultural activity in 

particular, is mainly responsible for degradation of soil cover in 

agrolandscapes. The main factors of degradation of cultivated soils are the 

over intensive treatments, the use of monocultures, surplus rates of 

chemicals, the deficiency of organic fertilizers, and the improper 

management of farm lands. 

Degradation manifests itself both in the decrease in soil productivity as 

a result of transformation of soil properties and in the total destruction of soil 

cover and development of rill and gully erosion. Soil degradation tends to 

increase and spreads over a large area within the agricultural zone. Therefore, 

investigations aimed at the prevention of physical degradation of soils are of 

great importance. 

 For instance, the quality of the macrostructure can be estimated by the 

content of water-stable aggregates >0.25mm in diameter using a special 

scale. However, this method is suitable only for characterization of air-dried 

soils, whereas water content of soil varies over a wide range. Second, the 

existing methods do not allow us to detect the deterioration of soil structure 

at the initial stage of development.  Finally, there is a need for quantitative 

methods of the estimation of the degree of physical degradation of soils. 

The objectives of our work include the following: 

Investigation of the variability (dynamics) of water stability of 

macroaggregates of gray forest soil within the range of moisture from the 

maximum adsorption capacity (MAC) to the maximum capillary adsorption 

capacity (MCAC); 

 Estimation of degradation of water stability of the macrostructure and 

the time required to restore the initial water stability of soil aggregates; 

 Measurement of the cohesive forces in soil; 

 Investigation of changes in bulk density and in water permeability of 

gray forest soil under different soil management. 

     The investigations were carried out at the experimental field station 

of the Institute of Physicochemical and Biological Problems in Soil Science 

Russian Academy of Sciences in Pushchino. The following variants of soil 

management were chosen: permanent black fallow (5 years old), uncut 

grassland (7 years old), cut grassland (12 years old), winter wheat with 

grasses, and grasses sown for 2 years in the five-field rotation. 

     The gray forest soil under study has a clay loamy texture; the upper 

horizon is somewhat depleted in clay. Accumulation of water in the soil 
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occurs mainly during autumn, winter, and spring. Before the soil thaws, the 

highest water content is observed in the 0-30-cm layer; water content in the 

arable layer is 1.2-2.2 times greater than field capacity. The gray forest soils 

studied have a low humus content and low cation-exchange capacity. 

Agrochemical properties of the soil depend on the of soil management. The 

5-year-old fallow state causes a decrease in humus content by 0.15% (in 

comparison with virgin soil) and increases the acidity of the arable layer. The 

addition of lime and mineral fertilizers under field crop rotation is favourable 

for the soil: humus content and composition of absorbed bases remain 

constant, and soil pH and the supply of nutrients increase. The grassing of 

soil results in the formation of a litter horizon and the increase in biomass and 

humus content. The humus content increases from 1.38 to 2.83% in the 0-10-

cm soil layer under uncut grassland (7 years old). 

 The type of soil management affects agrophysical properties of gray 

forest soil, i.e., bulk density, water retention capacity, and soil 

macrostructure. Numerous parameters characterize soil as a bio-abiotic body, 

but the aggregate composition may be among the most reliable parameters 

that distinguish soil from other natural formations. Changing environmental 

conditions primarily affect the formation and composition of soil aggregates. 

The aggregate composition of the soil studied is supporting evidence of this 

statement. We can arrange the types of soil management in order of their 

decreasing adverse effect on the water-stable properties of soil as follows: 

fallow, winter crops with grasses, grasses used during two years, cut 

grassland, and uncut grassland. Increasing soil degradation leads to an 

increase in bulk density and swelling capacity of macroaggregates, a decrease 

in porosity, and an increase in variability of the water stability of the 

macrostructure. 

In recent years, bulk density has been considered as an integral 

indicator of physical properties of soil. It was found that field moisture 

capacity decreases from 0.42. to 0,24 g/g as the bulk density increases from 

1,14 to 1,51 g/cm
3
. Thus, soil compaction causes an abrupt decrease in the 

supply of available water.  

The mechanical stability increases with increasing bulk density as well. 

It can be estimated using the value of cohesion forces characterizing both the 

stability of bonds between elementary soil particles and stability of 

interaggregate bonds. This increase accelerates when bulk density is above 

1.3 g/cm
3
. The method of quantitative estimation of soil strength on the basis 

of the value of bulk density can be used for calculation of the eroding 

velocity of the water stream. 

The change in the water permeability of soil owing to anthropogenic 

action can cause significant changes in an agrolandscape as a whole. In 

particular, surface runoff increases as a result of reduction in water 

permeability. Since surface runoff is responsible for the development of 

water erosion and promotes the more active transfer of pollutants absorbed 



63 

 

by the soil and dissolved in water, environmental pollution increases. The 

compaction of gray forest soil and the degradation of its macrostructure have 

caused a change in the water permeability. A model experiment was carried 

out to determine the relationship between the filtration coefficient and the 

bulk density of gray forest soil. There was an almost 100-fold decrease in the 

filtration coefficient with an increase in bulk density from 1.4 to 1.5 g/cm
3
. 

The strongest decrease was observed when the bulk density was above 1.2 

g/cm
3
. 

The compaction of gray forest soil and the degradation of its 

macrostructure have caused a change in the water permeability. The 

minimum water conductivity measured in the field was in the soil under 

permanent fallow owing to the low water stability of macroaggregates, 

despite the fact that the upper layer of soil (0-20cm) was sufficiently loose. 

An increase in the filtration coefficient of the soil under perennial grasses of 

the second year was recorded. 

The degradation of physical properties of soil leads finally to adverse 

changes first in the water regime and also in the soil regimes. Such processes 

should be investigated using a systems analysis. We believe that this 

approach is most adequate for investigating soil degradation. The systems 

analysis requires clear definition of the object and the aim of the 

investigation, the main components of the system under study, and the 

mechanisms of their interaction. Then, the parameters of the system are 

investigated, and, finally, a model for describing the degradation of physical 

properties of the soil is developed. In our opinion, soil degradation should be 

investigated on the basis of the concept of the hierarchy of levels of structural 

organization of soil, which has been developed by Voronin [1].  

Anthropogenic impact can cause degradation of soil properties at any one of 

these levels. It is likely that the tolerance of soil to the impact of various 

factors decreases with the increasing level of its organization. The changes in 

quantity and quality of elementary soil particles can occur when there is a 

quite deliberate and long-term impact on the soil. Incorrect soil treatment for 

a period of a few years can cause changes in the properties and content of 

microaggregates. Soil compaction by heavy agricultural machines during one 

growing season can reach such a level that in the following year or more the 

soil itself will not be able to decompose. 

Soil degradation can occur on any of the levels of structural 

organization of the soil. For instance, processes of degradation in the gray 

forest soil under 5-year fallow are observed at the aggregate and horizon 

levels of structural organization. At present, one of the most important tasks 

facing soil agrophysics is to develop a scientific methodology for studying 

the degradation of physical properties of soil and ways for preventing it.  
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SECTION VIII . Economics (ʕʢʦʥʦʤʠʯʝʩʢʠʝ ʥʘʫʢʠ) 
 

 

ɻʘʣʘʥʦʚʘ ɽ.ɺ. 
ʢʘʥʜʠʜʘʪ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ  

ɸʢʮʠʦʥʝʨʥʦʝ ʦʙʱʝʩʪʚʦ çʂʦʤʙʠʥʘʪ ʂʄɸʨʫʜʘè 

 

ʇʈʀʄɽʅɽʅʀɽ ʊɽʍʅʆʃʆɻʀʀ ʇʈʆʌɸʁʃʀʅɻɸ  
ɺ ʆɹɽʉʇɽʏɽʅʀʀ ʂɸɼʈʆɺʆʁ ɹɽɿʆʇɸʉʅʆʉʊʀ 

ʇʈɽɼʇʈʀʗʊʀʗ  

 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʨʦʩʩʠʡʩʢʘʷ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʴ ʜʠʢʪʫʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʟʜʘʥʠʷ ʩʠʩʪʝʤʳ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʧʨʝʜʧʨʠʷʪʠʡ, ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʠ 

ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʮʝʣʦʛʦ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʩʦʩʪʦʷʥʠʝ ʟʘʱʠʱʝʥʥʦʩʪʠ ʞʠʟʥʝʥʥʦ ʚʘʞʥʳʭ ʠʥʪʝʨʝʩʦʚ ʙʠʟʥʝʩʘ (ʝʛʦ 

ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʢʦʤʤʝʨʯʝʩʢʦʡ ʪʘʡʥʳ, ʠʥʦʡ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ), ʨʘʟʚʠʪʠʷ ʠ ʘʜʘʧʪʘʮʠʠ ʝʛʦ ʚʥʫʪʨʝʥʥʠʭ ʩʪʨʫʢʪʫʨ.  

ʉʪʨʫʢʪʫʨʘ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʦʤʠʤʦ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ, ʪʝʭʥʠʯʝʩʢʦʡ, ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ, ʬʠʥʘʥʩʦʚʦʡ, 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʢʘʜʨʦʚʳʝ ʵʣʝʤʝʥʪʳ 

ʧʨʝʜʧʨʠʷʪʠʷ.  

ʉ ʧʦʟʠʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ ʢʘʜʨʦʚʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ 

ʥʘʧʨʘʚʣʝʥʘ ʥʘ ʨʘʙʦʪʫ ʩ ʢʣʶʯʝʚʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʣʶʙʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ï 

ʣʶʜʴʤʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʠʡ ʩʦʙʦʡ ʤʝʥʝʝ ʧʨʝʜʩʢʘʟʫʝʤʳʡ ʵʣʝʤʝʥʪ 

ʦʨʛʘʥʠʟʘʮʠʠ. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʜʨʦʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ, ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʠʪʴ ʚʦʟʤʦʞʥʳʝ ʦʧʘʩʥʦʩʪʠ, ʫʛʨʦʟʳ ʠ ʨʠʩʢʠ, 

ʚʳʟʚʘʥʥʳʝ ʯʝʣʦʚʝʯʝʩʢʠʤ ʬʘʢʪʦʨʦʤ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʥʝʛʘʪʠʚʥʦ 

ʚʦʟʜʝʡʩʪʚʦʚʘʪʴ ʥʘ ʧʨʝʜʧʨʠʷʪʠʝ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚʦʟʥʠʢʘʝʪ 

ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʜʨʝʥʠʷ ʩʚʦʝʚʨʝʤʝʥʥʳʭ ʠ ʩʦʚʨʝʤʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʧʦ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ  ʠ ʧʨʦʬʠʣʘʢʪʠʢʝ ʵʪʦʛʦ ʚʣʠʷʥʠʷ. ɺʥʝʜʨʝʥʠʝ ʪʘʢʠʭ 

ʪʝʭʥʦʣʦʛʠʡ ʜʦʣʞʥʦ ʠʩʭʦʜʠʪʴ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʢʣʘʩʩʠʬʠʢʘʮʠʡ ʫʛʨʦʟ 

ʢʘʜʨʦʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʨʠʩʢʦʚ ʠ ʚʦʟʤʦʞʥʳʭ ʦʧʘʩʥʦʩʪʝʡ.  

ɸ. ɸʣʘʚʝʨʜʦʚ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʨʘʟʣʠʯʥʳʝ ʢʨʠʪʝʨʠʠ, ʧʦ ʢʦʪʦʨʳʤ 

ʢʣʘʩʩʠʬʠʮʠʨʫʶʪʩʷ ʫʛʨʦʟʳ  ʢʘʜʨʦʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ.  

ʆʜʥʠʤ ʠʟ ʢʨʠʪʝʨʠʝʚ, ʣʝʞʘʱʠʭ ʚ ʦʩʥʦʚʝ ʪʠʧʦʣʦʛʠʡ ʫʛʨʦʟ, ʘʚʪʦʨ 

ʚʳʜʝʣʷʝʪ ʪʘʢʦʡ ʧʨʠʟʥʘʢ, ʢʘʢ ʮʝʣʝʚʘʷ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ:   

- ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʦʪʨʫʜʥʠʢʦʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʩʪʘʪʴ 

ʦʙʲʝʢʪʘʤʠ ʧʝʨʝʤʘʥʠʚʘʥʠʷ, ʚʝʨʙʦʚʢʠ, ʰʘʥʪʘʞʘ, ʫʛʨʦʟ ʠ ʧʨʷʤʳʭ 

ʧʦʢʫʰʝʥʠʡ;        

-   ʙʝʟʦʧʘʩʥʦʩʪʴ ʦʨʛʘʥʠʟʘʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ʝʝ ʩʦʙʩʪʚʝʥʥʳʭ 

ʩʦʪʨʫʜʥʠʢʦʚ, ʢʦʪʦʨʳʝ ʚ ʩʠʣʫ ʩʚʦʝʡ ʙʝʟʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʠʣʠ ʥʝʛʘʪʠʚʥʳʭ 
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ʥʘʤʝʨʝʥʠʡ ʩʧʦʩʦʙʥʳ ʥʘʥʝʩʪʠ ʫʱʝʨʙ ʝʝ ʠʤʫʱʝʩʪʚʝʥʥʳʤ ʠ 

ʥʝʠʤʫʱʝʩʪʚʝʥʥʳʤ ʠʥʪʝʨʝʩʘʤ ʦʨʛʘʥʠʟʘʮʠʠ. 

ʊʘʢʞʝ ʚ ʢʘʯʝʩʪʚʝ ʦʪʜʝʣʴʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ  ɸ. ɸʣʘʚʝʨʜʦʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʫʛʨʦʟʳ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦ ʭʘʨʘʢʪʝʨʫ ʧʦʪʝʨʴ ʦʪ 

ʨʝʘʣʠʟʦʚʘʥʥʳʭ ʫʛʨʦʟ: 

-  ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʩʚʷʟʘʥʥʘʷ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 

ʧʝʨʩʦʥʘʣʘ ʠ ʨʝʘʣʠʟʫʝʤʳʝ ʚ ʬʦʨʤʝ ʨʘʟʛʣʘʰʝʥʠʷ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʠʩʢʘʞʝʥʠʷ ʠʣʠ ʫʥʠʯʪʦʞʝʥʠʷ ʣʶʙʳʭ ʩʚʝʜʝʥʠʡ ʠ 

ʙʘʟ ʜʘʥʥʳʭ, ʠʩʧʦʣʴʟʫʝʤʳʭ ʦʨʛʘʥʠʟʘʮʠʝʡ ʚ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ; 

- ʠʤʫʱʝʩʪʚʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʩʚʷʟʘʥʥʘʷ ʩ ʜʝʷʪʝʣʴʥʦʩʪʴʶ 

ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʨʝʘʣʠʟʫʝʤʳʝ ʚ ʬʦʨʤʝ ʭʠʱʝʥʠʷ ʠʣʠ ʫʤʳʰʣʝʥʥʦʛʦ 

ʧʦʚʨʝʞʜʝʥʠʷ (ʫʥʠʯʪʦʞʝʥʠʷ) ʨʘʟʣʠʯʥʳʭ ʵʣʝʤʝʥʪʦʚ ʠʤʫʱʝʩʪʚʘ 

ʦʨʛʘʥʠʟʘʮʠʠ ï ʦʪ ʵʣʝʤʝʥʪʦʚ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʜʦ ʥʘʣʠʯʥʳʭ ʜʝʥʝʞʥʳʭ 

ʩʨʝʜʩʪʚ. 

ʇʦ ʧʨʠʟʥʘʢʫ ʠʩʪʦʯʥʠʢʘ ʫʛʨʦʟʳ (ʩʫʙʲʝʢʪʘ) ʚʳʜʝʣʷʶʪʩʷ: ʫʛʨʦʟʳ ʩʦ 

ʩʪʦʨʦʥʳ: 

-   ʢʦʥʢʫʨʝʥʪʦʚ  (ʧʨʠʯʝʤ ʢʘʢ ʩʘʤʦʡ ʦʨʛʘʥʠʟʘʮʠʠ - ʨʘʙʦʪʦʜʘʪʝʣʷ, 

ʪʘʢ ʠ ʝʝ ʢʣʠʝʥʪʦʚ ʠʣʠ ʧʘʨʪʥʝʨʦʚ) ʩʪʨʝʤʷʱʠʭʩʷ ʢ ʫʩʠʣʝʥʠʶ ʩʦʙʩʪʚʝʥʥʳʭ 

ʧʦʟʠʮʠʡ ʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʨʳʥʢʝ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʦʚ 

ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʦʡ ʢʦʥʢʫʨʝʥʮʠʠ;  

-  ʢʨʠʤʠʥʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʠ ʦʪʜʝʣʴʥʳʭ 

ʟʣʦʫʤʳʰʣʝʥʥʠʢʦʚ, ʩʪʨʝʤʷʱʠʭʩʷ ʢ ʜʦʩʪʠʞʝʥʠʶ ʩʦʙʩʪʚʝʥʥʳʭ ʮʝʣʝʡ, 

ʥʘʭʦʜʷʱʠʭʩʷ ʚ ʧʨʦʪʠʚʦʨʝʯʠʠ ʩ ʠʥʪʝʨʝʩʘʤʠ ʢʦʥʢʨʝʪʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʠʣʠ 

ʝʝ ʢʣʠʝʥʪʦʚ, ʥʘʧʨʠʤʝʨ, ʟʘʭʚʘʪʫ ʢʦʥʪʨʦʣʷ ʥʘʜ ʥʠʤ, ʭʠʱʝʥʠʶ ʠʤʫʱʝʩʪʚʘ, 

ʥʘʥʝʩʝʥʠʶ ʠʥʦʛʦ ʫʱʝʨʙʘ; 

-   ʫʛʨʦʟʳ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʣʠʮʝ  ʫʧʦʣʥʦʤʦʯʝʥʥʳʭ 

ʥʘʜʟʦʨʥʳʭ, ʨʝʛʫʣʠʨʫʶʱʠʭ, ʬʠʩʢʘʣʴʥʳʭ ʠ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʦʨʛʘʥʦʚ, 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʪʦʨʳʭ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʤʦʞʝʪ ʚʳʟʳʚʘʪʴ ʫʛʨʦʟʳ ʧʦ 

ʢʘʜʨʦʚʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʨʘʙʦʪʳ ʢʦʤʤʝʨʯʝʩʢʠʭ ʦʨʛʘʥʠʟʘʮʠʡ; 

- ʩʦʪʨʫʜʥʠʢʦʚ ʦʨʛʘʥʠʟʘʮʠʠ, ʩʦʟʥʘʪʝʣʴʥʦ ʠʣʠ ʥʝʦʩʦʟʥʘʥʥʦ  

ʥʘʥʦʩʷʱʠʭ ʫʱʝʨʙ ʝʝ ʙʝʟʦʧʘʩʥʦʩʪʠ ʨʘʜʠ ʜʦʩʪʠʞʝʥʠʷ ʣʠʯʥʳʭ ʮʝʣʝʡ, 

ʥʘʧʨʠʤʝʨ, ʤʠʥʠʤʠʟʘʮʠʠ ʪʨʫʜʦʚʳʭ ʫʩʠʣʠʡ, ʫʣʫʯʰʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦʛʦ 

ʧʦʣʦʞʝʥʠʷ, ʢʘʨʴʝʨʥʦʛʦ ʨʦʩʪʘ  ʠ ʪ.ʧ. 

ʇʦ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʭʘʨʘʢʪʝʨʫ ʫʛʨʦʟʳ ʜʝʣʷʪʩʷ ʥʘ: 

- ʫʛʨʦʟʳ  ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʥʘʥʦʩʷʱʠʝ ʦʨʛʘʥʠʟʘʮʠʠ 

ʧʨʷʤʦʡ ʠ ʣʝʛʢʦ ʠʩʯʠʩʣʷʝʤʳʡ ʬʠʥʘʥʩʦʚʳʡ ʫʱʝʨʙ, ʥʘʧʨʠʤʝʨ, 

ʧʦʭʠʱʝʥʥʳʝ ʜʝʥʝʞʥʳʝ ʩʨʝʜʩʪʚʘ ʠ ʪʦʚʘʨʥʦ-ʤʘʪʝʨʠʘʣʴʥʳʝ ʮʝʥʥʦʩʪʠ, 

ʩʦʨʚʘʥʥʳʡ ʢʦʥʪʨʘʢʪ, ʧʨʠʤʝʥʝʥʥʳʝ ʰʪʨʘʬʥʳʝ ʩʘʥʢʮʠʠ; 

- ʥʝʤʘʪʝʨʠʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʪʦʯʥʳʡ ʨʘʟʤʝʨ ʫʱʝʨʙʘ ʦʪ 

ʨʝʘʣʠʟʘʮʠʠ ʢʦʪʦʨʳʭ, ʦʙʳʯʥʦ ʥʝʚʦʟʤʦʞʥʦ ʪʦʯʥʦ ʦʧʨʝʜʝʣʠʪʴ, ʥʘʧʨʠʤʝʨ, 

ʫʭʫʜʰʝʥʠʝ ʠʤʠʜʞʘ ʦʨʛʘʥʠʟʘʮʠʠ ʚ ʛʣʘʟʘʭ ʝʝ ʢʣʠʝʥʪʦʚ ʠ ʜʝʣʦʚʳʭ 

ʧʘʨʪʥʝʨʦʚ, ʫʪʝʨʷ ʮʝʥʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ. 

ʇʦ ʚʝʨʦʷʪʥʦʩʪʠ ʧʨʘʢʪʠʯʝʩʢʦʡ ʨʝʘʣʠʟʘʮʠʠ ʘʚʪʦʨ ʚʳʜʝʣʷʝʪ: 
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- ʧʦʪʝʥʮʠʘʣʴʥʳʝ ʫʛʨʦʟʳ, ʧʨʘʢʪʠʯʝʩʢʘʷ ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʳʭ ʥʘ 

ʢʦʥʢʨʝʪʥʳʡ ʤʦʤʝʥʪ ʠʤʝʝʪ ʣʠʰʴ ʚʝʨʦʷʪʥʦʩʪʥʳʡ ʭʘʨʘʢʪʝʨ; 

- ʨʝʘʣʠʟʫʝʤʳʝ ʫʛʨʦʟʳ, ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʢʦʪʦʨʳʭ ʥʘ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʫʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʢʦʥʢʨʝʪʥʳʡ ʤʦʤʝʥʪ ʚ 

ʨʘʟʣʠʯʥʳʭ ʩʪʘʜʠʷʭ ʨʘʟʚʠʪʠʷ; 

-    ʨʝʘʣʠʟʦʚʘʥʥʳʝ ʫʛʨʦʟʳ, ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʢʦʪʦʨʳʭ ʫʞʝ 

ʟʘʢʦʥʯʠʣʦʩʴ ʠ  ʫɦ ʝʨʙ ʬʘʢʪʠʯʝʩʢʠ ʥʘʥʝʩʝʥ. 

ʇʦ  ʵʪʘʧʫ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ  ʫʛʨʦʟʳ ʢʘʜʨʦʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʪʝ, ʢʦʪʦʨʳʝ ʚʦʟʥʠʢʘʶʪ ʧʨʠ ʧʨʠʝʤʝ ʥʘ ʨʘʙʦʪʫ, ʚʦ ʚʨʝʤʷ 

ʪʨʫʜʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪʥʠʢʘ ʥʘ ʧʨʝʜʧʨʠʷʪʠʝ ʠ ʫʛʨʦʟʳ ʧʨʠ 

ʫʚʦʣʴʥʝʥʠʠ.  

ʇʦ ʚʠʜʘʤ ʜʝʩʪʨʫʢʪʠʚʥʦʛʦ ʧʦʚʝʜʝʥʠʷ ʧʝʨʩʦʥʘʣʘ ʀ.ɻ. ʏʫʤʘʨʠʥ 

ʫʛʨʦʟʳ ʢʘʜʨʦʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʝʣʠʪ ʥʘ ʥʘʨʫʰʝʥʠʷ ʪʝʭʥʠʢʠ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʢʨʘʞʠ ʠ ʤʦʰʝʥʥʠʯʝʩʪʚʘ, ʫʭʫʜʰʝʥʠʝ ʩʦʮʠʘʣʴʥʦ-

ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʢʣʠʤʘʪʘ ʚ ʢʦʣʣʝʢʪʠʚʝ ʧʨʝʜʧʨʠʷʪʠʷ.  

ʇʦ ʪʠʧʫ ʚʣʠʷʥʠʷ ʫʛʨʦʟʳ ʤʦʞʥʦ ʨʘʟʜʝʣʠʪʴ ʥʘ ʚʥʝʰʥʠʝ, ʪ.ʝ. 

ʜʝʡʩʪʚʠʷ, ʷʚʣʝʥʠʷ ʠʣʠ ʧʨʦʮʝʩʩʳ, ʥʝʟʘʚʠʩʷʱʠʝ ʦʪ ʚʦʣʠ ʠ ʩʦʟʥʘʥʠʷ 

ʩʦʪʨʫʜʥʠʢʦʚ ʧʨʝʜʧʨʠʷʪʠʷ, ʥʦ ʚʣʝʢʫʱʠʝ ʥʘʥʝʩʝʥʠʝ ʫʱʝʨʙʘ. ʕʪʦ ʤʦʛʫʪ 

ʙʳʪʴ ʨʘʟʣʠʯʥʦʛʦ ʨʦʜʘ ʫʩʪʘʥʦʚʢʠ ʢʦʥʢʫʨʝʥʪʦʚ ʥʘ ʧʝʨʝʤʘʥʠʚʘʥʠʝ 

ʩʦʪʨʫʜʥʠʢʦʚ, ʜʘʚʣʝʥʠʝ ʥʘ ʨʘʙʦʪʥʠʢʦʚ ʧʨʝʜʧʨʠʷʪʠʷ ʠʟʚʥʝ, ʧʦʧʘʜʘʥʠʝ 

ʩʦʪʨʫʜʥʠʢʦʚ ʚ ʨʘʟʣʠʯʥʳʝ ʚʠʜʳ ʟʘʚʠʩʠʤʦʩʪʝʡ ʠʟʚʥʝ.  

ʂ ʚʥʫʪʨʝʥʥʠʤ ʥʝʛʘʪʠʚʥʳʤ ʚʦʟʜʝʡʩʪʚʠʷʤ ʦʪʥʦʩʷʪʩʷ ʪʘʢʠʝ 

ʫʤʳʰʣʝʥʥʳʝ ʧʨʝʜʥʘʤʝʨʝʥʥʳʝ ʠʣʠ ʥʝʦʩʪʦʨʦʞʥʳʝ ʜʝʡʩʪʚʠʷ ʩʦʪʨʫʜʥʠʢʦʚ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʢʘʢ ʦʰʠʙʢʠ ʚ ʧʣʘʥʠʨʦʚʘʥʠʠ ʨʝʩʫʨʩʦʚ ʧʝʨʩʦʥʘʣʘ, ʫʭʦʜ 

ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ, ʥʝʢʘʯʝʩʪʚʝʥʥʳʝ ʧʨʦʚʝʨʢʠ 

ʢʘʥʜʠʜʘʪʦʚ ʧʨʠ ʧʨʠʝʤʝ ʥʘ ʨʘʙʦʪʫ, ʥʝʵʬʬʝʢʪʠʚʥʘʷ ʩʠʩʪʝʤʘ ʤʦʪʠʚʘʮʠʠ 

ʧʝʨʩʦʥʘʣʘ ʠ ʜʨ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʨʘʩʩʤʦʪʨʝʥʥʳʝ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʫʛʨʦʟ ʢʘʜʨʦʚʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʩʠʩʪʝʤʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʩʣʦʞʥʦʩʪʴ ʜʘʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʜʠʢʪʫʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ 

ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʥʘʜʝʞʥʳʭ ʪʝʭʥʦʣʦʛʠʯʥʳʭ ʤʝʪʦʜʦʚ ʧʦ ʨʘʥʥʝʤʫ 

ʦʙʥʘʨʫʞʝʥʠʶ ʥʝʙʣʘʛʦʥʘʜʝʞʥʳʭ ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʩʠʪʫʘʮʠʡ ʩ ʮʝʣʴʶ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʘʢʪʦʚ ʥʝʟʘʢʦʥʥʦʛʦ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʚ ʮʝʣʦʩʪʥʦʩʪʴ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ 

ʧʨʦʪʠʚʦʧʨʘʚʥʳʭ ʜʝʡʩʪʚʠʡ.       

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʩʫʱʝʩʪʚʫʝʪ ʦʛʨʦʤʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 

ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʭ  ʪʝʩʪʦʚ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʚʝʜʫʱʠʭ ʯʝʨʪ ʭʘʨʘʢʪʝʨʘ ʠ 

ʧʩʠʭʦʪʠʧʘ ʯʝʣʦʚʝʢʘ. ʇʨʦʙʣʝʤʘ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʧʨʦʚʝʜʝʥʠʝ 

ʪʘʢʦʛʦ ʚʠʜʘ ʜʠʘʛʥʦʩʪʠʢʠ ʷʚʣʷʝʪʩʷ ʚʨʝʤʷʟʘʪʨʘʪʥʳʤ; ʢʨʦʤʝ ʪʦʛʦ ʙʦʣʴʰʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʧʨʠʤʝʥʷʝʤʳʭ ʪʝʩʪʦʚ (ʣʠʯʥʦʩʪʥʳʭ ʦʧʨʦʩʥʠʢʦʚ, ʧʨʦʝʢʪʠʚʥʳʭ 

ʤʝʪʦʜʠʢ) ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘʭʦʜʷʪʩʷ ʚ ʰʠʨʦʢʦʤ ʜʦʩʪʫʧʝ, ʯʪʦ ʩʥʠʞʘʝʪ 

ʚʝʨʦʷʪʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʜʦʩʪʦʚʝʨʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʩʦ ʩʪʦʨʦʥʳ ʢʘʥʜʠʜʘʪʘ 

(ʩʦʪʨʫʜʥʠʢʘ).  ʊʘʢʞʝ ʚʦʟʥʠʢʘʝʪ ʙʦʣʴʰʘʷ ʦʙʲʝʢʪʠʚʥʘʷ ʦʧʘʩʥʦʩʪʴ 
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ʧʦʣʫʯʝʥʠʷ ʩʦʮʠʘʣʴʥʦ ʦʞʠʜʘʝʤʳʭ ʦʪʚʝʪʦʚ ʩ ʠʭ ʩʪʦʨʦʥʳ, ʯʪʦ ʩʥʠʞʘʝʪ 

ʚʘʣʠʜʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʘ ʧʩʠʭʦʣʦʛʠʯʝʩʢʦʛʦ ʪʝʩʪʠʨʦʚʘʥʠʷ ʜʦ 60%. 

ɼʣʷ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ ʣʶʜʝʡ, ʘ ʪʘʢʞʝ ʜʣʷ 

ʚʳʷʚʣʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦ ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʘʜʨʦʚʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʩʦʪʨʫʜʥʠʢʦʚ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʷʪʴ ʤʝʪʦʜʠʢʫ 

ʧʨʦʬʘʡʣʠʥʛʘ.     

ʇʨʦʬʘʡʣʠʥʛ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ  ʢʦʤʧʣʝʢʩ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʭ 

ʤʝʪʦʜʠʢ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʜʦʩʪʦʚʝʨʥʦ ʜʠʘʛʥʦʩʪʠʨʦʚʘʪʴ 

ʭʘʨʘʢʪʝʨʦʣʦʛʠʯʝʩʢʠʝ ʦʩʦʙʝʥʥʦʩʪʠ ʢʘʥʜʠʜʘʪʦʚ (ʩʦʪʨʫʜʥʠʢʦʚ), ʚʳʷʚʣʷʪʴ 

ʠʭ ʩʢʨʳʪʳʝ ʤʦʪʠʚʳ ʠ ʧʦʪʨʝʙʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʬʘʢʪʦʨʳ ʨʠʩʢʘ ʠ ʚʦʟʤʦʞʥʳʭ 

ʫʛʨʦʟ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʠ.     

ɺʘʞʥʦʩʪʴ ʧʨʦʬʘʡʣʠʥʛʦʚʦʡ ʧʨʦʚʝʨʢʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʝʛʦ 

ʠʥʩʪʨʫʤʝʥʪʳ ʤʦʞʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʝʟʘʤʝʪʥʦ ʜʣʷ ʠʩʩʣʝʜʫʝʤʦʛʦ ʣʠʮʘ ï ʚ 

ʧʨʦʮʝʩʩʝ ʢʦʤʤʫʥʠʢʘʮʠʠ ʠʣʠ ʜʠʩʪʘʥʮʠʦʥʥʦ (ʧʦ ʩʦʮʠʘʣʴʥʦʡ ʩʝʪʠ, ʬʦʪʦ, 

ʘʫʜʠʦ- ʠ ʚʠʜʝʦʤʘʪʝʨʠʘʣʘʤ) ʩ ʢʘʥʜʠʜʘʪʦʤ (ʩʦʪʨʫʜʥʠʢʦʤ). 

ɼʘʥʥʦʝ ʥʘʧʨʘʚʣʝʥʠʝ  ʚʦʟʥʠʢʣʦ ʥʘ ʩʪʳʢʝ ʪʘʢʠʭ ʦʪʨʘʩʣʠ ʟʥʘʥʠʡ, ʢʘʢ 

ʙʠʦʣʦʛʠʷ ʧʦʚʝʜʝʥʠʷ, ʧʩʠʭʦʣʠʥʛʚʠʩʪʠʢʘ, ʧʩʠʭʦʣʦʛʠʷ.   

ʇʨʦʬʘʡʣʠʥʛ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʜʚʝ ʤʝʪʦʜʠʢʠ: ʦʧʝʨʘʪʠʚʥʫʶ 

ʧʩʠʭʦʜʠʘʛʥʦʩʪʠʢʫ ʠ ʜʝʪʝʢʮʠʶ ʣʞʠ.  

ʄʝʪʦʜʠʢʘ ʦʧʝʨʘʪʠʚʥʦʡ ʧʩʠʭʦʜʠʘʛʥʦʩʪʠʢʠ ʧʦʟʚʦʣʷʝʪ ʧʦ 

ʚʠʟʫʘʣʴʥʳʤ ʧʨʠʟʥʘʢʘʤ (ʪʝʣʦʩʣʦʞʝʥʠʝ, ʯʝʨʝʧʥʦ-ʣʠʮʝʚʦʡ ʧʨʦʬʠʣʴ, 

ʚʥʝʰʥʠʡ ʚʠʜ, ʦʬʦʨʤʣʝʥʠʝ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʨʦʩʪʨʘʥʩʪʚʘ, ʜʚʠʛʘʪʝʣʴʥʘʷ 

ʘʢʪʠʚʥʦʩʪʴ, ʘʥʘʣʠʟ ʤʝʪʘʧʨʦʛʨʘʤʤ) ʦʧʨʝʜʝʣʠʪʴ ʜʦʤʠʥʠʨʫʶʱʠʡ ʚ 

ʭʘʨʘʢʪʝʨʝ ʧʩʠʭʦʪʠʧ ʠ/ʠʣʠ ʠʭ ʩʦʯʝʪʘʥʠʝ.  

ɸʚʪʦʨʘʤʠ ʚʳʜʝʣʷʶʪ ʨʘʟʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʩʠʭʦʪʠʧʦʚ (ʂ. ʃʝʦʥʛʘʨʜ, 

ɸ.ʇ. ɽʛʠʜʝʩ, ʇ.ɺ. ɺʦʣʢʦʚ, ɺ.ɺ. ʇʦʥʦʤʘʨʝʥʢʦ, ʉ. ɻʨʫʥʠʥʘ). ʆʩʥʦʚʥʘʷ  

ʧʨʦʙʣʝʤʘ ʩʚʦʜʠʪʩʷ ʢ ʤʝʪʦʜʠʢʝ ʦʧʨʝʜʝʣʝʥʠʷ ʘʢʮʝʥʪʫʘʮʠʡ ʢʦʥʢʨʝʪʥʦʛʦ 

ʯʝʣʦʚʝʢʘ. 

ʂʘʞʜʳʡ ʭʘʨʘʢʪʝʨʦʣʦʛʠʯʝʩʢʠʡ ʪʠʧ ʣʠʯʥʦʩʪʠ ʠʤʝʝʪ ʩʚʦʶ ʮʝʣʴ ʠ 

ʩʨʝʜʩʪʚʘ ʝʝ ʜʦʩʪʠʞʝʥʠʷ. ɺʳʷʚʣʝʥʠʝ ʮʝʣʠ ʢʘʥʜʠʜʘʪʦʚ (ʩʦʪʨʫʜʥʠʢʦʚ) ʠ 

ʩʨʝʜʩʪʚ ʝʝ ʜʦʩʪʠʞʝʥʠʷ  ʧʦʩʨʝʜʩʪʚʦʤ ʧʨʦʬʘʡʣʠʥʛʦʚʦʡ ʙʝʩʝʜʳ, ʧʦʟʚʦʣʷʝʪ 

ʩʦʩʪʘʚʣʷʪʴ ʧʩʠʭʦʣʦʛʠʯʝʩʢʠʡ ʧʨʦʬʠʣʴ ʣʠʯʥʦʩʪʠ: ʚʳʷʚʠʪʴ ʝʛʦ 

ʚʥʫʪʨʝʥʥʠʝ ʨʝʟʝʨʚʳ ʠ ʯʝʨʪʳ, ʩʜʝʨʞʠʚʘʶʱʠʝ ʝʛʦ ʧʦʪʝʥʮʠʘʣ, 

ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʴ ʢ ʪʦʤʫ ʠʣʠ ʠʥʦʤʫ ʚʠʜʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʩʝ ʵʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʥʠʤʘʥʠʶ ʚʥʫʪʨʝʥʥʠʭ ʤʦʪʠʚʦʚ 

ʧʦʚʝʜʝʥʠʷ ʯʝʣʦʚʝʢʘ, ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʶ  ʚʦʟʤʦʞʥʳʭ ʤʦʜʝʣʝʡ ʧʦʚʝʜʝʥʠʷ 

ʚ ʨʘʟʣʠʯʥʳʭ ʩʠʪʫʘʮʠʷʭ (ʩʪʨʝʩʩ, ʢʦʥʬʣʠʢʪ), ʧʨʘʚʠʣʴʥʦʤʫ 

ʤʦʪʠʚʠʨʦʚʘʥʠʶ, ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤʫ ʚʳʩʪʨʘʠʚʘʥʠʶ ʢʦʤʤʫʥʠʢʘʮʠʡ  

ʩ ʥʠʤ. 

ɼʝʪʝʢʮʠʷ ʣʞʠ ʩ ʧʦʟʠʮʠʠ ʧʨʦʬʘʡʣʠʥʛʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʩʣʝʜʫʶʱʠʝ 

ʪʝʭʥʦʣʦʛʠʠ: 

- ʘʥʘʣʠʟ ʚʝʨʙʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ: ʦʙʦʙʱʝʥʥʘʷ ʨʝʯʴ, ʣʝʩʪʴ, ʫʭʦʜ ʦʪ 

ʦʪʚʝʪʘ, ʞʘʣʦʙʳ ʥʘ ʢʦʥʪʝʢʩʪ, ʨʘʩʩʫʞʜʝʥʠʷ, ʘʪʘʢʘ ʚʦʧʨʦʩʘʤʠ ʠ ʜʨ. 
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- ʘʥʘʣʠʟ ʥʝʚʝʨʙʘʣʴʥʦʛʦ ʧʦʚʝʜʝʥʠʷ: ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʨʝʯʠ ʠ 

ʞʝʩʪʠʢʫʣʷʮʠʠ; 

- ʢʦʥʪʨʦʣʴ ʠʟʤʝʥʝʥʠʡ ʚ ʚʝʛʝʪʘʪʠʚʥʦʡ ʥʝʨʚʥʦʡ ʩʠʩʪʝʤʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʪʝʭʥʦʣʦʛʠʠ ʦʧʝʨʘʪʠʚʥʦʡ ʧʩʠʭʦʜʠʘʛʥʦʩʪʠʢʠ ʠ  

ʜʝʪʝʢʮʠʠ ʣʞʠ ʚ ʮʝʣʷʭ ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʜʨʦʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ 

ʧʦʟʚʦʣʷʝʪ: 

- ʧʨʘʚʠʣʴʥʦ ʚʳʷʚʣʷʪʴ ʧʦʪʝʥʮʠʘʣ ʢʘʜʨʦʚ, ʵʬʬʝʢʪʠʚʥʦ ʨʘʩʩʪʘʚʣʷʪʴ 

ʠʭ, ʧʨʦʚʦʜʠʪʴ ʢʘʜʨʦʚʳʡ ʘʫʜʠʪ ʩ ʤʘʢʩʠʤʘʣʴʥʦʡ ʧʨʘʚʠʣʴʥʦʡ ʦʮʝʥʢʦʡ 

ʨʝʘʣʴʥʦʩʪʠ; 

- ʦʛʨʘʞʜʘʪʴ ʦʨʛʘʥʠʟʘʮʠʶ ʦʪ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʩ ʤʦʰʝʥʥʠʢʘʤʠ; 

- ʧʨʝʜʦʪʚʨʘʱʘʪʴ  ʧʨʦʪʠʚʦʧʨʘʚʥʳʝ ʜʝʡʩʪʚʠʷ ʩʦ ʩʪʦʨʦʥʳ 

ʩʦʪʨʫʜʥʠʢʦʚ ʠ ʪʨʝʪʴʠʭ ʣʠʮ (ʢʦʥʪʨʘʛʝʥʪʳ, ʧʘʨʪʥʝʨʳ, ʢʣʠʝʥʪʳ).  

- ʵʬʬʝʢʪʠʚʥʦ ʧʨʦʚʦʜʠʪʴ ʜʝʣʦʚʳʝ ʧʝʨʝʛʦʚʦʨʳ, ʜʝʣʦʚʳʝ ʚʩʪʨʝʯʠ, ʩ 

ʤʠʥʠʤʘʣʴʥʳʤ ʨʠʩʢʦʤ ʩʦʚʝʨʰʘʪʴ ʩʜʝʣʢʠ; 

- ʨʘʩʢʨʳʚʘʪʴ ʧʨʝʩʪʫʧʣʝʥʠʷ ʢʦʤʤʝʨʯʝʩʢʦʛʦ ʭʘʨʘʢʪʝʨʘ.  

ʈʘʩʩʤʦʪʨʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʬʘʡʣʠʥʛʘ ʦʪʣʠʯʘʝʪʩʷ 

ʜʦʩʪʫʧʥʦʩʪʴʶ, ʧʨʦʩʪʦʪʦʡ ʧʨʠʤʝʥʝʥʠʷ, ʦʧʝʨʘʪʠʚʥʦʩʪʴʶ ʠ ʙʦʣʴʰʝʡ ʜʦʣʠ 

ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʧʦʣʫʯʘʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʤʦʛʫʪ ʙʳʪʴ ʧʨʠʤʝʥʝʥʳ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʢʘʜʨʦʚʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ ʩ ʣʶʙʦʡ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʦʡ, ʢʦʨʧʦʨʘʪʠʚʥʦʡ ʢʫʣʴʪʫʨʦʡ.  

 

 

 

 

ʂʫʯʢʦʚʦʡ ɺ.ɺ. 
ʢʘʥʜʠʜʘʪ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʥʘʫʢ, ʧʨʝʧʦʜʘʚʘʪʝʣʴ ɻʆʋ ɺʇʆ çɼʦʥʝʮʢʘʷ ʘʢʘʜʝʤʠʷ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʩʣʫʞʙʳ ʧʨʠ ɻʣʘʚʝ ɼʅʈè 

 

ʀʅʅʆɺɸʎʀʆʅʅʆɽ ʇʃɸʅʀʈʆɺɸʅʀɽ ʀ ʇʈʆɻʅʆɿʀʈʆɺɸʅʀɽ 

ɺ ʉʀʉʊɽʄɽ ɿɼʈɸɺʆʆʍʈɸʅɽʅʀʗ 

 

ɺʥʝʜʨʝʥʠʝ ʨʝʬʦʨʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚʦʟʤʦʞʥʦ ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʢʘʢ ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚ 

ʵʢʦʥʦʤʠʢʝ ʠ ʫʧʨʘʚʣʝʥʠʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝʤ.  ʅʘʫʯʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʠʥʥʦʚʘʮʠʡ ʚ ʤʘʨʢʝʪʠʥʛʝ ʚ ʩʬʝʨʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʪʨʝʙʫʶʪ ʜʝʪʘʣʴʥʦʛʦ 

ʠʟʫʯʝʥʠʷ ʚʦʧʨʦʩʦʚ ʤʝʪʦʜʦʣʦʛʠʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ, 

ʪʠʧʦʣʦʛʠʠ ʧʨʦʛʥʦʟʦʚ ʠ ʧʣʘʥʦʚ, ʧʨʦʮʝʩʩʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʩʠʩʪʝʤʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. 

ʄʘʩʰʪʘʙʥʦʝ ʚʥʝʜʨʝʥʠʝ ʤʝʪʦʜʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʧʨʦʛʨʘʤʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʛʘʨʘʥʪʠʡ 

ʨʘʟʣʠʯʥʦʛʦ ʫʨʦʚʥʷ ʦʢʘʟʘʥʠʷ ʛʨʘʞʜʘʥʘʤ ʩʪʨʘʥʳ ʙʝʩʧʣʘʪʥʦʡ 

ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʠ, ʟʘʢʘʟʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʤʝʜʠʮʠʥʩʢʠʭ 

ʫʯʨʝʞʜʝʥʠʡ, ʢʦʤʧʣʝʢʩʥʳʭ ʮʝʣʝʚʳʭ ʤʝʜʠʢʦ-ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ [1]. 

ʄʝʪʦʜʦʣʦʛʠʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚ ʤʝʜʠʮʠʥʝ ʧʦʟʚʦʣʷʝʪ 
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ʧʨʠʤʝʥʷʪʴ ʧʨʝʚʝʥʪʠʚʥʳʝ ʤʝʨʳ  ʩ ʮʝʣʴʶ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ 

ʥʝʞʝʣʘʪʝʣʴʥʳʭ ʩʦʙʳʪʠʡ ʠʣʠ ʪʨʘʛʠʯʝʩʢʠʭ ʧʦʩʣʝʜʩʪʚʠʡ, ʧʦʟʚʦʣʷʝʪ 

ʩʧʨʦʛʥʦʟʠʨʦʚʘʪʴ ʩʦʙʳʪʠʝ ʠ ʧʨʝʜʫʛʘʜʘʪʴ ʭʦʜ ʤʝʨʦʧʨʠʷʪʠʡ. 

ʅʘʫʯʥʫʶ  ʜʝʷʪʝʣʴʥʦʩʪʴ ʥʘʜ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝʤ ʩʚʦʡʩʪʚ ʠ 

ʧʦʚʳʰʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʩ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʧʦʩʦʙʦʚ ʠ ʧʨʠʝʤʦʚ ʤʘʨʢʝʪʠʥʛʘ, ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚ ʤʝʜʠʮʠʥʝ ʚʝʜʫʪ ʫʯʝʥʳʝ ʚ ʦʙʣʘʩʪʠ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, 

ʤʘʨʢʝʪʠʥʛʘ ʠ ʩʧʝʮʠʘʣʠʩʪʳ ʤʝʜʠʮʠʥʳ ʪʘʢʠʝ ʢʘʢ: X. ʍʝʨʰʛʝʥ, ɼʞ. 

ʂʨʝʡʤʩ, ɹ. ʉʪʦʫʥ, ɽ. ʉ. ɼʠʭʪʣʴ, ɸ. ɸ. ɸʣʝʢʩʝʝʚ, ɽ. ʅ. ɻʦʣʫʙʢʦʚʘ, ʉ. ɸ. 

ʉʪʦʣʷʨʦʚ, ɺ.ɺ. ʀʚʘʥʦʚ, ʇ.ɺ. ɹʦʛʘʯʝʥʢʦ, ɸ. ɺʷʣʢʦʚ, ʅ.ɺ. ʄʠʭʘʡʣʦʚʘ, 

ʖ.ʄ. ʂʦʤʘʨʦʚ, ʃ.ɸ. ʌʝʜʦʨʦʚʘ. 

ʆʙʝʩʧʝʯʝʥʠʝ ʢʣʠʝʥʪʦʚ ʠ ʧʘʮʠʝʥʪʦʚ ʤʝʜʠʮʠʥʩʢʠʭ ʫʯʨʝʞʜʝʥʠʡ 

ʢʘʯʝʩʪʚʝʥʥʦʡ ʤʝʜʠʮʠʥʩʢʦʡ ʧʦʤʦʱʴʶ ʵʪʦ ʦʩʥʦʚʥʘʷ ʮʝʣʴ ʚʥʝʜʨʝʥʠʷ 

ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚ ʤʝʜʠʮʠʥʩʢʦʤ ʫʯʨʝʞʜʝʥʠʠ ʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʦʩʦʙʦʚ ʠ ʧʨʠʝʤʦʚ ʤʘʨʢʝʪʠʥʛʘ, ʘ ʠʤʝʥʥʦ 

ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʚ ʩʠʩʪʝʤʝ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ.  

ʎʝʣʴʶ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʯʝʥʳʭ ʚ ʩʬʝʨʝ ʤʝʜʠʮʠʥʳ 

ʷʚʣʷʝʪʩʷ ʦʧʨʝʜʝʣʝʥʠʝ ʨʦʣʠ, ʫʩʣʦʚʠʡ ʠ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʩʧʦʩʦʙʦʚ ʠ ʧʨʠʝʤʦʚ ʤʝʜʠʮʠʥʩʢʦʛʦ 

ʤʘʨʢʝʪʠʥʛʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ 

ʠʭ ʚ ʩʧʝʮʠʬʠʢʫ ʫʧʨʘʚʣʝʥʠʷ ʤʝʜʠʮʠʥʩʢʠʤ ʫʯʨʝʞʜʝʥʠʝʤ ʩ ʮʝʣʴʶ 

ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʠ 

ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ.       

ʇʨʦʛʥʦʟ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʘʮʠʦʥʘʣʴʥʳʭ 

ʧʨʝʜʣʦʞʝʥʠʡ ʠ ʨʝʢʦʤʝʥʜʘʮʠʡ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚ ʚʠʜʝ ʮʠʬʨʦʚʦʛʦ 

ʤʘʪʝʨʠʘʣʘ ʠ ʤʘʪʝʨʠʘʣʘ ʦʧʠʩʘʪʝʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ ʚ ʨʝʬʦʨʤʠʨʦʚʘʥʠʠ 

ʩʠʩʪʝʤʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ. ʇʨʦʛʥʦʟʠʨʦʚʘʥʠʝ ʧʦʟʚʦʣʷʝʪ ʫʚʠʜʝʪʴ 

ʧʝʨʩʧʝʢʪʠʚʳ ʨʘʟʚʠʪʠʷ ʤʝʜʠʮʠʥʩʢʦʡ ʦʪʨʘʩʣʠ, ʩ ʫʯʝʪʦʤ ʢʦʥʢʨʝʪʥʳʭ 

ʟʘʜʘʯ, ʧʨʠʥʮʠʧʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʩʦʙʣʶʜʝʥʠʷ ʚʩʝʛʦ ʧʨʦʮʝʩʩʘ 

ʧʣʘʥʠʨʦʚʘʥʠʷ, ʢʘʢ ʦʜʥʦʛʦ ʠʟ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʚ ʤʘʨʢʝʪʠʥʛʝ.  

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʩʪʘʥʦʚʣʝʥʥʳʤ ʧʦʨʷʜʢʦʤ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʨʘʟʨʘʙʘʪʳʚʘʶʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʧʨʦʛʥʦʟʳ ʠ ʧʨʦʛʨʘʤʤʳ 

ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. ʈʝʟʫʣʴʪʘʪʦʤ ʥʘʫʯʥʦʛʦ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʪʘʣʘ ʨʘʟʨʘʙʦʪʢʘ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʪʠʧʦʣʦʛʠʠ ʧʨʦʛʥʦʟʦʚ ʚ 

ʩʠʩʪʝʤʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 1.  
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ʈʠʩʫʥʦʢ 1 - ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʪʠʧʦʣʦʛʠʠ ʧʨʦʛʥʦʟʦʚ ʚ ʩʠʩʪʝʤʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

 

 

ʇʣʘʥʠʨʦʚʘʥʠʝ ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ ʵʪʦ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʫʧʨʘʚʣʝʥʠʷ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʝʤ, 

ʦʨʛʘʥʠʟʘʮʠʡ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʚʩʝʭ ʬʦʨʤ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʧʦ ʨʘʟʨʘʙʦʪʢʝ 

ʧʝʨʩʧʝʢʪʠʚ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʩʪʨʘʥʳ. ʊʠʧʦʣʦʛʠʷ 

ʧʣʘʥʠʨʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ ʢʣʘʩʩʠʬʠʢʘʮʠʦʥʥʳʭ ʧʨʠʟʥʘʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ 

ʚʠʜʝ ʨʠʩʫʥʢʘ 2.  

 

ʇʈʆɻʅʆɿʀʈʆɺɸʅʀɽ ɺ ʉʀʉʊɽʄɽ ɿɼʈɸɺʆʆʍʈɸʅɽʅʀʗ 

ʄʝʪʦʜʳ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ: ʵʢʩʧʝʨʪʥʳʝ ʦʮʝʥʢʠ; ʵʢʩʪʨʘʧʦʣʷʮʠʷ; 

ʤʦʜʝʣʠʨʦʚʘʥʠʝ; ʢʦʤʙʠʥʠʨʦʚʘʥʥʳʝ ʧʨʦʛʥʦʟʳ. 

 

ʇʝʨʠʦʜʳ: ʜʦʣʛʦʩʨʦʯʥʳʝ, ʩʨʝʜʥʝʩʨʦʯʥʳʝ ʠ ʢʨʘʪʢʦʩʨʦʯʥʳʝ 

ʧʝʨʩʧʝʢʪʠʚʳ. 

 

ʇʦ ʭʘʨʘʢʪʝʨʫ ʠʭ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʦʙʲʝʢʪ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ - 

ʧʘʩʩʠʚʥʳʝ ʠ ʘʢʪʠʚʥʳʝ ʧʨʦʛʥʦʟʳ. 

 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʝʨʘʨʭʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʠʟʫʯʘʝʤʦʡ ʩʠʩʪʝʤʳ - 

ʛʣʦʙʘʣʴʥʳʝ; ʤʝʞʥʘʮʠʦʥʘʣʴʥʳʝ; ʥʘʮʠʦʥʘʣʴʥʳʝ; ʨʝʛʠʦʥʘʣʴʥʳʝ; 

ʨʘʡʦʥʥʳʝ (ʛʦʨʦʜʩʢʠʝ), ʘ ʪʘʢʞʝ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʛʨʫʧʧ ʥʘʩʝʣʝʥʠʷ 

ʠ ʠʥʜʠʚʠʜʫʫʤʦʚ. 

 

ʇʦ ʩʣʦʞʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ - ʩʚʝʨʭʧʨʦʩʪʳʝ, 

ʧʨʦʩʪʳʝ, ʩʣʦʞʥʳʝ. 

 

ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʮʝʣʠ - ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʝ (ʧʦʠʩʢʦʚʳʡ, 

ʛʝʥʝʪʠʯʝʩʢʠʡ, ʪʨʝʥʜʦʚʳʡ) ʠ ʥʦʨʤʘʪʠʚʥʳʝ (ʧʨʦʛʨʘʤʤʥʳʡ, 

ʮʝʣʝʚʦʡ) ʧʨʦʛʥʦʟʳ. 

 

ʇʦ ʩʧʦʩʦʙʘʤ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʨʝʟʫʣʴʪʘʪʦʚ - ʪʦʯʝʯʥʳʝ (ʢʦʛʜʘ 

ʧʨʝʜʩʢʘʟʳʚʘʝʪʩʷ ʩʦʙʳʪʠʝ ʚ ʦʧʨʝʜʝʣʝʥʥʦʝ ʚʨʝʤʷ) ʠ 

ʠʥʪʝʨʚʘʣʴʥʳʝ (ʢʦʛʜʘ ʩʦʙʳʪʠʷ ʥʘʭʦʜʷʪʩʷ ʚ ʥʝʢʦʪʦʨʦʤ 

ʚʨʝʤʝʥʥʦʤ ʠʥʪʝʨʚʘʣʝ). 
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ʈʠʩʫʥʦʢ 2 - ʂʣʘʩʩʠʬʠʢʘʮʠʷ ʧʣʘʥʠʨʦʚʘʥʠʷ ʚ ʩʠʩʪʝʤʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ 

 

ʉʨʝʜʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ 

ʚ ʩʠʩʪʝʤʝ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʦʡ 

ʤʝʪʦʜ.  

ʅʘʫʯʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚ ʦʙʣʘʩʪʠ ʤʘʨʢʝʪʠʥʛʘ ʠʥʥʦʚʘʮʠʡ ʚ ʩʠʩʪʝʤʝ 

ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ ʧʦʟʚʦʣʠʣʦ ʯʝʪʢʦ ʦʧʨʝʜʝʣʠʪʴ ʨʦʣʴ, ʦʩʦʙʝʥʥʦʩʪʠ 

ʚʥʝʜʨʝʥʠʷ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʦʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʩʧʦʩʦʙʦʚ ʠ 

ʧʨʠʝʤʦʚ ʤʝʜʠʮʠʥʩʢʦʛʦ ʤʘʨʢʝʪʠʥʛʘ, ʚ ʯʘʩʪʥʦʩʪʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʚʥʝʜʨʝʥʠʷ ʠʭ ʚ ʩʧʝʮʠʬʠʢʫ ʫʧʨʘʚʣʝʥʠʷ ʤʝʜʠʮʠʥʩʢʠʤ 

ʫʯʨʝʞʜʝʥʠʝʤ ʘ ʪʘʢʞʝ ʦʙʦʟʥʘʯʠʪʴ ʤʝʪʦʜʦʣʦʛʠʶ ʠ ʪʠʧʦʣʦʛʠʶ ʧʨʦʛʥʦʟʦʚ 

ʠ ʧʣʘʥʦʚ ʚ ʤʝʜʠʮʠʥʝ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʤʝʜʠʮʠʥʝ ʤʝʪʦʜʦʚ 

ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʫʚʝʣʠʯʝʥʠʶ 

ʫʨʦʚʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʤʝʜʠʮʠʥʩʢʦʛʦ ʫʯʨʝʞʜʝʥʠʷ ʠ 

ʧʦʚʳʰʝʥʠʶ ʢʘʯʝʩʪʚʘ ʤʝʜʠʮʠʥʩʢʠʭ ʫʩʣʫʛ.       
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Abstract. The article describes the problem of identifying the measures of 

influence on the condition of the insurance market of Ivanovo region, in the 

implementation of which possibilities of improving methods of risk management 

on the life insurance market will be appeared. It is proposed to reduce the impact of 

risk factors, which determined in Ivanovo region a high frequency of occurrence of 

risks associated with the life insurance and the resulting increase in the share of the 

damage. As a scientific result there are formulated of the two measures of influence 

on the infrastructure of the insurance market of the region. 

Keywords: Ivanovo region, the life insurance market, risks, methods of risk 

management, risk factors 

 

Currently, the complication of the system of social-economic risks on 

the insurance market of Ivanovo region is the main reason for the 

unsuitability of existing methods of risk management (provision of Bank 

guarantees, risk dissipation, risk localization, development of standard 

recommendatory programs for the training of insurance brokers and 

insurance agents) to regulate the proportion of damage from the occurrence 

of risk situations related with the life insurance [1]. As a result of their 

ineffective influence on the life insurance market of Ivanovo region, the share 

of insolvent insurance companies, which spent most of the funds to 

compensate for the growing damages, increases and at the same time the 

number of concluded contracts is rapidly decreasing. According to the 

Central Bank of Russia, in 2015 the rate of reduction in the number of life 

insurance contracts amounted to 34% compared to 2014 and 55% 

compared to 2012 [3]. 

The problem is through the use of what measures of influence on the 

condition of the insurance market of the Ivanovo region there will be 

possibilities to improve methods of risk management on the regional life 

insurance market and it will be possible to reduce the share of damage from 
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the occurrence of risk situations. The relevance of the question is due to the 

relationship of the life insurance market and the process of restructuring the 

economy of the region. Improving the effectiveness of methods of risk 

management associated with the replenishment of financial resources of 

insurance funds will improve the quality of life of the population and the 

financial condition of insurance organizations that is so necessary for the 

transition from a mono-profile system to a diversified system of production. 

The aim of the work is to formulate the author's vision of the measures of 

influence on the infrastructure of the insurance market of the region, the 

implementation of which it will be able to find possibilities to improve the 

effectiveness of methods of risk management. 

In relation to the life insurance market of the Ivanovo region, it is 

necessary to reduce the influence of risk factors, so that it will be possible to 

prevent the occurrence of risk situations and reduce the proportion of 

damage. This approach is most appropriate due to the impact on the Russian 

economy of the consequences of the financial crisis and the high receptivity 

to them of the mono-profile economic system of the Ivanovo region based on 

the dominance of the textile industry, undevelopment of other industries and 

the inability of transition to effective diversified production focused on 

improving the quality of life of the population. The crisis consequences 

(poverty, innovative underdevelopment, capital outflows, low investment 

attractiveness) give rise to factors which adversely impact on the economy of 

the region. 

The frequency of risks associated with life insurance is influenced by 

four risk factors: the instability of political power at the federal and regional 

levels (a result is a lack of coordination of the insurance market as a whole, 

the realization of non-priority regional projects), social inequality, low 

solvency of the population leading to significant migration (a result is a 

leaving from the market of able-bodied young people, population ageing, 

increase in morbidity), shortage of working capital and depreciation of fixed 

assets (injuries, fires as a results), incompetence, a lack of experience, 

knowledge and operational business activity of the population (a result is the 

redistribution of funds in favor of inefficient enterprises that determines the 

occurrence of all considered risks and leads to increase in the proportion of 

damage from their occurrence) [2]. 

In order to reduce the impact of these risk factors, it is necessary to 

apply the following two measures of influence on the infrastructure of the 

insurance market of Ivanovo region, in the implementation of which it will be 

possible to find possibilities to improve methods of risk management on the 

life insurance market and to reduce the share of damage from the occurrence 

of risk situations: 

1. Introduction of restrictions on the use of borrowed capital by 

insurance companies. The reduction of borrowed funds in economic turnover 
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will lead to a decrease in the share of insolvent insurers and an increase in the 

number of concluded contracts. 

2. Implementation of work organization cards into insurance activity. 

Planning the work of the insurance company in different departments will 

merge the local tasks of functional specialists to a single direction to achieve 

the goals of the company. With rational use of available funds it will improve 

the financial condition of the organization and reduce the number of 

insolvent insurers. 

1. Introduction of restrictions on the use of borrowed capital by 

insurance companies. 

The reduction of the influence of the factor of instability of political 

power at the federal and regional levels will be achieved through the 

formation of own savings of financial resources of insurance funds by 

insurance companies that will increase the financial activity of insurers and 

maximally protect insurance relations from the impact of political processes. 

Sufficient equipment with its own funds will determine the coverage of the 

share of damage to life-insurance clients by insurers and thus allow to 

overcome the severity of the consequences of the risk of the realization of 

non-priority regional projects. 

The influence of the factor of the social inequality can be reduced by 

increasing the satisfaction of different categories of the population with the 

conditions of the insurance process on the life insurance market. The 

provision of benefits for insurance premiums for the poor by insurers will 

lead to the equalization of opportunities of individuals to cover the damage 

and will determine the reduction of the probability of the risk of a leaving 

from the market of able-bodied young people and population ageing. 

The reduction of the influence of the factor of shortage of working 

capital and depreciation of fixed assets will be possible with the improvement 

of the technical potential of insurance companies due to their interaction and 

coordinated policy within the framework of the risk localization process. The 

proposed information technology exchange in the life insurance market will 

affect the development of the trend to attract new equipment and improve the 

system of labor organization in Ivanovo region as a whole, thereby reducing 

the risks of industrial and other injuries of the population, accidents and fires. 

The use in the regional market of training programs for professionals, 

taking into account their personal characteristics, preferences and needs, will 

internally stimulate insurance brokers and agents to improve their skills, 

attentive treatment of customers and at the same time determine the increase 

in public interest in the conclusion of insurance contracts that will reduce the 

impact of the risk factor of incompetence, lack of experience, knowledge and 

operational business activity of the population. The increase in the number of 

insurance contracts will lead to replenishment of insurance funds, 

improvement of the financial condition of insurance companies that is an 

integral part of the process of increasing the level of investment 
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attractiveness of Ivanovo region and the transition to effective diversified 

production. The achievement of a high level of investment attractiveness by 

the region will allow the government financially provide high-performance 

enterprises and thereby prevent the risk of redistribution of funds in favor of 

ineffective ones. 

Summarizing the above, the usefulness of introduction of restrictions 

on the use of borrowed capital by insurance companies is determined by the 

review of the insurance market in close cooperation with the processes taking 

place at the level of the regional economy as a whole. The formulated 

measure of influence can be applied in practice for the creation at the 

enterprises of attractive tariff conditions preventing implementation of 

unprofitable additional payments on obligations within the regional system of 

training and retraining of highly skilled labor force. 

2. Implementation of work organization cards into insurance activity. 

The reduction of the influence of the factor of political instability at the 

federal and regional levels will be achieved through the improvement of the 

system of strategic planning of insurance companies. At the same time the 

coordinated interaction of structural divisions will allow to form a significant 

amount of insurance reserves which are necessary for the company's survival 

in situations of adverse economic and political phenomena (change of power, 

a new round of sanctions, etc.). As with the first measure of impact, sufficient 

financial equipment let insurers to cover the damage of life-insurance clients 

without harm to themselves that will overcome the consequences of the risk 

of the realization of non-priority regional projects. 

The influence of the factor of the social inequality can be reduced by 

increasing the range of insurance services associated with the overall 

diversification of activities. For different categories of the population there 

will be an abundance of life insurance options involving the establishment of 

benefits for the payment of insurance premiums that will determine the 

reduction of the probability of the risk of a leaving from the market of able-

bodied young people and population ageing. 

The reduction of the influence of the factor of shortage of working 

capital and depreciation of fixed assets will be possible with an increase in 

the rate of innovative development of interacting structural units of the 

company due to the ability to acquire new equipment at their own expense 

and write off the worn-out. With risk localization it will be possible to 

determine the areas of responsibility for preventing risk situations, to develop 

a program of preventive measures and thereby to influence on the emergence 

of a trend towards innovative development of the entire economy of Ivanovo 

region. It will reduce the risks of injuries to the population, accidents and 

fires. 

Exchange of experience, strengthening of personal interaction and 

customer orientation, arising in the implementation of a single direction of 

achieving the goals of the company, will allow insurance intermediaries to 
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find new ways to attract the interest of clients and increase public awareness 

at the conclusion of insurance contracts that will reduce the impact of the risk 

factor of incompetence, lack of experience, knowledge and operational 

business activity of the population. At the same time the increase in 

consciousness will be the impetus for improving the financial literacy of the 

population of the region as a whole and will determine the inflow of skilled 

labor force to the industry enterprises of Ivanovo region. In order to make the 

transition to diversified production the government of the region will support 

the qualification level of highly efficient enterprises and thus will minimize 

the risk of redistribution of funds in favor of ineffective ones. 

Summarizing up, the usefulness of implementation of work 

organization cards into insurance activity is determined by the consideration 

of the internal environment of the insurance company as a structural element 

of the insurance market, the quality of which depends on the consistency of 

the company's departments and the presence of a single direction of local 

tasks by functional specialists. Practical application of the formulated 

measure of influence is possible for formation of multilevel system of 

planning and monitoring of performance of own production strategies by the 

enterprises in the territory of Ivanovo region. 

Thus, the identification of risk factors, which determined in the 

Ivanovo region a high frequency of risks associated with life insurance and 

the resulting increase in the share of damage, allowed to formulate the 

author's vision of measures of influence on the infrastructure of the insurance 

market of the region, in the implementation of which there will be 

possibilities to improve methods of risk management on the life insurance 

market: 

1. Introduction of restrictions on the use of borrowed capital by 

insurance companies. 

2. Implementation of work organization cards into insurance activity. 

Associated with the opening of these possibilities the reduction of the 

share of damage from the occurrence of risk situations will improve the 

financial condition of insurance companies that is an integral part of the 

process of restructuring the economy of the Ivanovo region involving the 

transition from a mono-profile specialization to a diversified economic 

system. 
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SECTION IX. Philosophy of Science (ʌʠʣʦʩʦʬʩʢʠʝ ʥʘʫʢʠ) 
 
 

ʋɼʂ 125 

ɺʘʨʣʘʤʦʚʘ ɺ. ɺ.
 
 

 ʢʘʥʜʠʜʘʪ ʬʠʣʦʣʦʛʠʯʝʩʢʠʭ ʥʘʫʢ, ʜʦʮʝʥʪ 

ʌʠʣʠʘʣ ʌʝʜʝʨʘʣʴʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ ʦʙʨʘʟʦʚʘʪʝʣʴʥʦʛʦ 

ʫʯʨʝʞʜʝʥʠʷ ʚʳʩʰʝʛʦ ʦʙʨʘʟʦʚʘʥʠʷ çʉʘʤʘʨʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪè, ʛ. ɹʝʣʝʙʝʡ, ʈʦʩʩʠʷ 

ɺʘʨʣʘʤʦʚ ɺ. ɸ. 
ʩʪʫʜʝʥʪ 3 ʢʫʨʩʘ, ʬʘʢʫʣʴʪʝʪ ɸʚʪʦʤʘʪʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, 

ʌɻɹʆʋ ɺʆ çʋʬʠʤʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʥʝʬʪʷʥʦʡ ʪʝʭʥʠʯʝʩʢʠʡ 

ʫʥʠʚʝʨʩʠʪʝʪè ʛ. ʋʬʘ, ʈʦʩʩʠʷ  

 

ʆʊʅʆʐɽʅʀɽ ʏɽʃʆɺɽʂɸ ʂ ʇʈʆʐʃʆʄʋ, ʅɸʉʊʆʗʑɽʄʋ  
ʀ ɹʋɼʋʑɽʄʋ ɺ ʂʆʅʎɽʇʎʀʗʍ ʌʀʃʆʉʆʌʆɺ 

 

ʀʩʪʦʨʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ ʟʥʘʝʪ ʨʘʟʣʠʯʥʳʝ ʩʧʦʩʦʙʳ ʦʩʤʳʩʣʝʥʠʷ ʠ 

ʧʝʨʝʞʠʚʘʥʠʷ ʚʨʝʤʝʥʠ. ʉʦʚʨʝʤʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʚʨʝʤʝʥʠ ʢʘʢ ʢ 

ʥʝʦʙʨʘʪʠʤʦʤʫ ʧʦʪʦʢʫ ʚʦʩʭʦʜʠʪ ʢ ʵʧʦʭʝ ʧʨʦʙʫʞʜʝʥʠʷ ʚ ʯʝʣʦʚʝʢʝ 

ʣʠʯʥʦʩʪʥʦʛʦ ʥʘʯʘʣʘ. ɼʦ ʫʢʘʟʘʥʥʦʡ ʵʧʦʭʠ ʚ ʧʨʝʜʩʪʘʚʣʝʥʠʷʭ ʦ ʚʨʝʤʝʥʠ, ʦ 

ʧʨʦʮʝʩʩʫʘʣʴʥʦʩʪʠ ʙʳʪʠʷ ʛʦʩʧʦʜʩʪʚʦʚʘʣ ʤʠʬ ʦ çʚʝʯʥʦʤ ʚʦʟʚʨʘʱʝʥʠʠè.  

ɸʥʘʣʠʟʠʨʫʷ ʵʪʥʦʛʨʘʬʠʯʝʩʢʠʡ, ʨʝʣʠʛʠʦʚʝʜʯʝʩʢʠʡ ʤʘʪʝʨʠʘʣ, ʄ. 

ʕʣʠʘʜʝ ʜʝʣʘʝʪ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʚʧʦʣʥʝ ʧʨʘʚʦʤʝʨʥʳʡ ʚʳʚʦʜ. çʉʦʙʩʪʚʝʥʥʦ 

ʛʦʚʦʨʷ, - ʧʠʰʝʪ ʦʥ, - ʝʩʣʠ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʞʠʟʥʴ ʘʨʭʘʠʯʝʩʢʦʛʦ ʯʝʣʦʚʝʢʘ ʚ 

ʠʩʪʠʥʥʦʡ ʝʸ ʧʝʨʩʧʝʢʪʠʚʝ, ʦʥʘ ʭʦʪʷ ʠ ʜʣʠʪʩʷ ʚʦ ʚʨʝʤʝʥʠ, ʥʦ ʥʝ ʥʝʩʸʪ ʥʘ 

ʩʝʙʝ ʝʛʦ ʛʨʫʟʘ, ʥʝ ʟʘʤʝʯʘʝʪ ʝʛʦ ʥʝʦʙʨʘʪʠʤʦʩʪʠ, ʠʥʳʤʠ ʩʣʦʚʘʤʠ, ʥʠʢʘʢ ʥʝ 

ʩʯʠʪʘʝʪʩʷ ʩ ʪʝʤ, ʯʪʦ ʢʘʢ ʨʘʟ ʠ ʷʚʣʷʝʪʩʷ ʭʘʨʘʢʪʝʨʥʳʤ ʠ ʨʝʰʘʶʱʠʤ ʚ 

ʦʩʦʟʥʘʥʠʠ ʚʨʝʤʝʥʠè [1, ʩ.89]. 
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ʇʦ ʤʥʝʥʠʶ ʄ. ʕʣʠʘʜʝ, ʪʘʢʠʤ ʩʧʦʩʦʙʦʤ ʘʨʭʘʠʯʝʩʢʠʡ ʯʝʣʦʚʝʢ 

ʩʪʨʝʤʠʣʩʷ çʦʙʝʩʮʝʥʠʪʴ ʚʨʝʤʷè, ʚʦʩʧʨʦʪʠʚʠʪʴʩʷ ʥʝʦʪʚʨʘʪʠʤʦʤʫ ʭʦʜʫ 

ʠʩʪʦʨʠʠ. ʂʦʥʝʯʥʦ, ʫʪʚʝʨʞʜʝʥʠʝ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʦʤʫ ʮʠʢʣʠʯʝʩʢʠʝ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʜʨʝʚʥʠʭ ʦ ʧʨʠʨʦʜʥʦʡ ʠ ʩʦʮʠʘʣʴʥʦʡ ʧʨʦʮʝʩʩʫʘʣʴʥʦʩʪʠ 

ʝʩʪʴ ʦʨʫʜʠʝ ʩʦʟʥʘʪʝʣʴʥʦʛʦ ʧʨʝʦʜʦʣʝʥʠʷ çʫʞʘʩʘ ʠʩʪʦʨʠʠè, ʫʷʟʚʠʤʦ ʜʣʷ 

ʢʨʠʪʠʢʠ [2, ʩ.175-178]. ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʀ.ʉ. 

ʂʣʦʯʢʦʚ, ʕ. ʃʠʯ, ɻ.ɻ. ʉʫʯʢʦʚʘ ʫʢʘʟʳʚʘʶʪ ʥʘ ʥʘʣʠʯʠʝ ʚ ʘʨʭʘʠʯʝʩʢʦʤ 

ʤʠʨʦʚʦʟʟʨʝʥʠʠ ʵʣʝʤʝʥʪʦʚ ʣʠʥʝʡʥʳʭ ʠ ʢʦʣʝʙʘʪʝʣʴʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ 

ʤʠʨʦʚʦʡ ʧʨʦʮʝʩʩʫʘʣʴʥʦʩʪʠ. ɼʫʤʘʝʪʩʷ, ʯʪʦ ʵʪʠ ʵʣʝʤʝʥʪʳ ʥʝ 

ʠʩʢʣʶʯʘʶʪʩʷ, ʘ ʧʨʝʜʧʦʣʘʛʘʶʪʩʷ ʛʦʩʧʦʜʩʪʚʫʶʱʠʤʠ ï ʮʠʢʣʠʯʝʩʢʠʤʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ. ʊʝʤ ʥʝ ʤʝʥʝʝ ʩʘʤ ʬʘʢʪ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʧʦʜʦʙʥʳʭ 

ʮʠʢʣʠʯʝʩʢʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ (ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʤʠʬʘ ʦ ʚʝʯʥʦʤ 

ʚʦʟʚʨʘʱʝʥʠʠ) ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʦʛʨʦʤʥʦʛʦ ʧʝʨʠʦʜʘ ʠʩʪʦʨʠʠ ʯʝʣʦʚʝʯʝʩʪʚʘ 

ʩʦʤʥʝʥʠʡ ʥʝ ʚʳʟʳʚʘʝʪ.  

ʆʪʥʦʰʝʥʠʝ ʢ ʚʨʝʤʝʥʠ, ʧʦʟʚʦʣʷʶʱʝʝ ʚ ʥʝʢʦʪʦʨʦʡ ʩʪʝʧʝʥʠ 

ʧʨʝʦʜʦʣʝʪʴ çʫʞʘʩ ʠʩʪʦʨʠʠè ʧʦʩʨʝʜʩʪʚʦʤ ʦʙʨʘʱʝʥʠʷ ʟʘ çʧʦʜʜʝʨʞʢʦʡè ʢ 

ɹʦʛʫ, ʩʚʦʡʩʪʚʝʥʥʦ ʭʨʠʩʪʠʘʥʩʢʦʡ ʢʫʣʴʪʫʨʝ. ɺ ʮʝʥʪʨʝ ʭʨʠʩʪʠʘʥʩʢʦʛʦ 

ʤʠʨʦʚʦʟʟʨʝʥʠʷ ʥʘʭʦʜʠʪʩʷ ʉʦʟʜʘʪʝʣʴ ʚʩʝʛʦ ʩʫʱʝʩʪʚʫʶʱʝʛʦ; ʤʠʨ, 

ʠʩʪʦʨʠʷ ʩʘʤʠ ʧʦ ʩʝʙʝ ʣʠʰʴ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʝʛʦ ʚʝʣʠʯʠʠ. ʉʘʤ ɹʦʛ 

ʚʝʯʝʥ ʠ, ʝʩʪʝʩʪʚʝʥʥʦ, ʢ ʝʛʦ ʙʳʪʠʶ ʥʝʧʨʠʤʝʥʠʤʳ ʚʨʝʤʝʥʥʳʝ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʚ ʯʘʩʪʥʦʩʪʠ, çʥʘʯʘʣʦè ʠ çʢʦʥʝʮè; ʤʠʨ ʞʝ, ʩʦʪʚʦʨʸʥʥʳʡ 

ʠʤ, ʥʘʧʨʦʪʠʚ, ʷʚʣʷʝʪʩʷ ʚʨʝ'ʤʝʥʥʳʤ ʠ ʚʨʝʤʝʥʥʳ'ʤ [3, ʩ.326], ʠʤʝʝʪ 

ʚʧʦʣʥʝ ʦʧʨʝʜʝʣʸʥʥʦ ʦʙʦʟʥʘʯʝʥʥʳʝ ʥʘʯʘʣʦ ʠ ʢʦʥʝʮ.  

ʍʨʠʩʪʠʘʥʩʢʦʝ ʧʦʥʠʤʘʥʠʝ ʟʝʤʥʦʡ ʠʩʪʦʨʠʠ, ʢʘʢ ʩʧʨʘʚʝʜʣʠʚʦ 

ʫʪʚʝʨʞʜʘʝʪ ʄ.ɸ. ɹʘʨʛ, çʟʘʤʝʰʘʥʦ ʥʘ ʘʧʦʢʘʣʠʧʩʠʯʝʩʢʦʤ ʬʝʨʤʝʥʪʝè. ʅʘʜ 

ʥʠʤ ʨʝʰʘʶʱʠʤ ʦʙʨʘʟʦʤ ʜʦʚʣʝʝʪ ʦʞʠʜʘʥʠʝ çʢʦʥʮʘ ʩʚʝʪʘè [4, ʩ. 99]. 

ʀʜʝʷ ʢʦʥʮʘ ʠʩʪʦʨʠʠ ʟʘʥʠʤʘʝʪ ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʚ ʭʨʠʩʪʠʘʥʩʢʦʤ 

ʤʠʨʦʩʦʟʝʨʮʘʥʠʠ [5].  

ʀ ʩʝʡʯʘʩ ʝʱʸ ʥʝʦʪʨʘʟʠʤʦ ʥʘ ʧʝʨʚʳʡ ʚʟʛʣʷʜ ʜʝʡʩʪʚʫʶʪ 

ʫʪʚʝʨʞʜʝʥʠʷ, ʩʦʛʣʘʩʥʦ ʢʦʪʦʨʳʤ ʞʠʟʥʴ ʯʝʣʦʚʝʯʝʩʢʘʷ ʤʦʞʝʪ ʠʤʝʪʴ 

ʩʤʳʩʣ ʪʦʣʴʢʦ ʚ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʥʘ ʢʘʢ-ʪʦ ʚʳʚʦʜʠʪ ʚ ʩʬʝʨʫ 

ʙʝʩʢʦʥʝʯʥʦʛʦ, ʚʝʯʥʦʛʦ. çʄʦʷ ʞʠʟʥʴ, - ʧʠʩʘʣ ʉ.ʃ. ʌʨʘʥʢ, - ʤʦʞʝʪ ʙʳʪʴ 

ʙʝʩʩʤʳʩʣʝʥʥʘ, ʪʦʣʴʢʦ ʝʩʣʠ ʦʥʘ ʦʙʣʘʜʘʝʪ ʚʝʯʥʦʩʪʴʶè [6, ʩ.88].  

ʅʝʦʙʭʦʜʠʤʦ ʚʩʧʦʤʥʠʪʴ ʙʦʣʝʝ ʙʝʩʩʪʨʘʰʥʫʶ ʧʦʟʠʮʠʶ ʧʦ 

ʦʪʥʦʰʝʥʠʶ ʢʦ ʚʨʝʤʝʥʠ. ʄʳ ʠʤʝʝʤ ʚ ʚʠʜʫ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʦʟʠʮʠʶ 

ʵʢʟʠʩʪʝʥʮʠʘʣʠʟʤʘ ʚ ʣʠʮʝ ʄ. ʍʘʡʜʝʛʛʝʨʘ ʧʝʨʠʦʜʘ ʩʦʟʜʘʥʠʷ ʢʥʠʛʠ çɹʳʪʠʝ 

ʠ ʚʨʝʤʷè ʠ ɾ.ʇ. ʉʘʨʪʨʘ, ʚʠʜʝʚʰʠʭ ʚʦ ʚʨʝʤʝʥʥʦʩʪʠ ʩʫʱʥʦʩʪʥʫʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʯʝʣʦʚʝʢʘ. ʇʨʘʚʜʘ, ʫ ʉʘʨʪʨʘ, ʥʘʧʨʠʤʝʨ, ʪʦʞʝ ʚʩʪʨʝʯʘʝʪʩʷ 

ʧʦʥʷʪʠʝ çʥʝʩʯʘʩʪʥʦʝ ʩʦʟʥʘʥʠʝè ʠ ɹʦʛ. ʏʝʣʦʚʝʢ, ʧʦ ʉʘʨʪʨʫ, ʩʪʨʝʤʠʪʩʷ 

ʙʳʪʴ ɹʦʛʦʤ. ʅʦ ʦʥ ʥʝ ʤʦʞʝʪ ʩʪʘʪʴ ɹʦʛʦʤ, ʥʝ ʤʦʞʝʪ ʧʨʠʩʚʦʠʪʴ ʩʝʙʝ ʤʠʨ. 

ʇʦʟʞʝ ʚ ʩʦʯʠʥʝʥʠʠ çɹʳʪʠʝ ʠ ʥʠʯʪʦè ʉʘʨʪʨ ʫʪʚʝʨʞʜʘʝʪ, ʯʪʦ çʯʝʣʦʚʝʢ ï 

ʩʫʱʝʩʪʚʦ, ʢʦʪʦʨʦʝ ʫʩʪʨʝʤʣʝʥʦ ʢ ʙʫʜʫʱʝʤʫ ʠ ʦʩʦʟʥʘʸʪ, ʯʪʦ ʦʥʦ 

ʧʨʦʝʮʠʨʫʝʪ ʩʝʙʷ ʚ ʙʫʜʫʱʝʝ [7, ʩ.323]. 
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ʇʦʜʦʙʥʦ ʍʘʡʜʝʛʛʝʨʫ, ʉʘʨʪʨ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʚʨʝʤʷ ʥʝ ʚ ʩʚʷʟʠ ʩ 

ʧʨʠʨʦʜʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ, ʥʝ ʚ ʩʚʷʟʠ ʩ ʜʚʠʞʝʥʠʷʤʠ, ʠʟʤʝʥʝʥʠʷʤʠ 

ʤʘʪʝʨʠʘʣʴʥʳʭ ʦʙʲʝʢʪʦʚ, ʘ ʠʤʝʥʥʦ ʚ ʩʚʷʟʠ ʩ ʯʝʣʦʚʝʯʝʩʢʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ, ʩʚʦʙʦʜʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʴʶ. ɺʝʜʫʱʠʤ ʠʟʤʝʨʝʥʠʝʤ 

ʚʨʝʤʝʥʠ ʜʣʷ ʉʘʨʪʨʘ ʷʚʣʷʝʪʩʷ ʥʘʩʪʦʷʱʝʝ. ʇʨʦʰʣʦʝ ʠ ʙʫʜʫʱʝʝ ʜʣʷ ʥʝʛʦ ï 

ʵʪʦ ʜʚʘ ʦʩʦʙʳʭ ʩʧʦʩʦʙʘ ʦʪʨʠʮʘʥʠʷ ʥʘʩʪʦʷʱʝʛʦ; ʙʣʘʛʦʜʘʨʷ ʵʪʠʤ 

ʦʪʨʠʮʘʥʠʷʤ ʙʳʪʠʝ ʧʦʨʦʞʜʘʝʪ ʚʨʝʤʝʥʥʦʩʪʴ ʢʘʢ ʩʚʦʶ ʛʣʫʙʦʯʘʡʰʫʶ 

ʩʪʨʫʢʪʫʨʫ.               
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MORAL CONCEPTS IN R.KIPLINGôS POETRY 

  

In the end  of the nineteenth century, a new literary movement, called 

neoromanticism, originated  in the  English literature. Neoromantic poets 

appreciated  exotic ideas, criticized life with a great deal of enthusiasm and 

imagination. Neo-romanticism is a classification of human behavior that is 

based on real-life situations, on the will and spirit of the main character 

seeking peace, even harmony with the nature. The main characters in the 

works of English poets are the common folk, real life, feeling of beauty and 

magnificence of the environment and supernaturalism. The word "morality" 

is often found in their works.  The highest significance was put on such 

values as respect, humanism and moral and neoromanticists had the main 

principle and were ready to shed light on bad qualities by propagandizing 

various good faculties of the younger generation. Therefore, neoromanticists 

modified and transformed moral concepts into something new. 

Joseph Rudyard Kipling, known widely as an English writer, poet, and 

novelist, helped launch the neoromanticism in literature. G. James writes 

about this: "Kipling is the most educated person ever to know." 

Literary critic Douglas Kerr wrote: "He [Kipling] is still an author who 

can inspire passionate disagreement and his place in literary and cultural 

history is settled. But as the age of the European empires recedes, he is 

recognized as an incomparable, if controversial, interpreter of how empire 

was experienced. That, and an increasing recognition of his extraordinary 

narrative gifts, makes him a force to be reckoned with." He depicts the moods 

and characteristic dilemma of the Victorian Period . 

The works of R. Kipling increased interest and continued the tradition 

of neoromantism period. R.Kipling's human and world concepts begin with 

his time in India. Since his childhood he has been living in that country for a 

long time, the future poet has grown up with respect for any profession, 

nationality and social status. The main heroes of his poems are people, who 

value feeling, imagination over reason and orderliness and achieve variety 

and spontaneity. He was able to find the balance between ordinary social 

issues and reveal completely new unique meanings in them. 
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I shall consider the poem ñIfò which Mr. Kipling wrote in 1910 which 

can be termed as ñmen in a world of men". Mr. De Lancey Ferguson 

discusses the poetry of R. Kipling under three general heads: Patriotic and 

didactic verse, narrative or dramatic poems, and poems of nature or of 

outdoor life, and lastly.... the dedicatory poems. [1,27]. Andrew Lycett 

considers the poem as one of the writer's finest and notes in 2009 that "If" is 

absolutely valuable even in the complicated postmodern world: "In these 

straitened times, the old-fashioned virtues of fortitude, responsibilities and 

resolution, as articulated in 'If-', become ever more important"[2]. 

ñIfòis central among other poems. The idea of the poem revolves 

around the moral position and might be classified as serious, witty dedication 

to the younger generation, embracing good qualities. Since Kipling considers 

himself a patriot of his country, his poem "If" proves this."If" challenges a 

plenty of characteristics deemed essential to the ideal man. Father teaches his 

son morals of life; lines   provide a coherent link between two generations. It 

is said in the verse, that heroism, struggle, the love of home and friendship of 

man for man can overcome difficulties. If a person can maintain his head, he 

can then say that he is a human being, that he is level-headed both in danger 

and peace. In the first stanza, the author explains that self-reliance is 

necessary to endure persecution even if it is suspected to be trustworthy. 

If you can trust yourself 

When all men doubt you 

But make allowance for their doubting too... 

From the passage I have just quoted we can see that one must be 

patient and tolerant, and wait for the truth to be discovered. Disaster hunts the 

Kipling character because he lacks experience, he is too young to concentrate 

all his energy. Thus, in the first lines, the poet propagates his child for loyalty 

and simplicity. 

If you can meet with Triumph and Disaster 

And treat those two impostors just the same. 

The next stanza tells us that the poet's dream is not to dive into the 

dream world and to live there. Dream will conquer and control your mind. 

There are many moments in life to win. It is important to remember that two 

phenomena, victory and failure are transient. 

To overcome grief in times of doubts, failures and dangers in your life, 

all your strength and energy will be motivated by the slogan: "Be strong!" 

and "Start again!" These inspiring words, as in the military parade, are so 

clear that it does not mean that it is a characteristic of another spirit. He wants 

his son to keep away from hatred and revenge, to see the good qualities of 

human beings, such as morale, patience, justice, diligence and sympathy. 

That is why he attaches great importance to human nature. 

If you can make one heap of all your winnings 

And risk it on one turn of pitch-and-toss, 

And lose, and start again at your beginnings 
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And never breathe a word about your loss. 

With this instruction, Kipling describes the qualities of a true 

Englishman. The duty for the Englishman is to appeal to the highest calling, 

to remain human. The important thing for a poet is to meet the difficulties of 

life: most of people are convinced by their doubts, while others may be 

deceived. Man is the owner of his destiny. R.Kipling does not glorify wealth, 

heroism or celebrity - the image of a true man for the poet is his endurance. 

If neither foes nor loving friends can hurt you, 

If all men count with you, but none too much; 

The last verse contains the main theme of the poem: from the first 

stanzas deep wisdom of the poem is depicted under a light tone and it bursts 

out unrestrained in the last verse. R. Kipling is lashing young generation with 

a cutting whip to remain A Man in this verse. Here again the doctrine of 

loyalty is emphasized, in this case loyalty to self-development. The moral 

appears in the last verse: 

Yours is the Earth and everything thatôs in it, 

And - which is more ï youôll be a Man, my son! 

Kipling does not employ any difficult ideas that require thought. So the 

meaning of life occurs rapidly in the mind, as rapidly as Kipling envisioned 

it. The word "If" comes from the idea of counseling  difficulties of life and 

ways to overcome them. "If" uses strong negative verbs to see a growing 

contempt for man and create a tone of challenge and obstacle. This tone 

conceals honesty, patience, loyalty, generosity and modesty, i.e. ways to 

overcome . That is an essential part of the message, sent by Father to a son. 

Kipling makes precious judgments, leaving his audience with a clear 

perception of his ideas on pedagogical issues. Kipling presents messages of 

valor and worth, condemns arrogance. Such principles are widely respected 

by R.Kipling, especially in his works for children. ñIfò was a real 

contribution to the art of poetry as Kipling presents an idealistic portrait of 

manhood. 

We may rank R.Kiplingôs works this or that high, but they are perfect 

writings of their kind. So "If" stands above almost all the work of the 

respectable poets of the later Victorian era and R.Kipling is literally a great 

poet that one cares about reading again. 
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SECTION XI. Jurisprudence (ʖʨʠʜʠʯʝʩʢʠʝ ʥʘʫʢʠ) 
 

 

ɼʞʝʤʝʩʶʢ ɺ.ʉ., ʄʠʥʠʚʘʣʝʝʚ ʀ.ɼ., 
ʩʪʫʜʝʥʪʳ 4 ʢʫʨʩʘ ʀʥʩʪʠʪʫʪʘ ʧʨʦʢʫʨʘʪʫʨʳ  

ʈʌ ʌɻɹʆʋ ɺʆ çʉʘʨʘʪʦʚʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʶʨʠʜʠʯʝʩʢʘʷ ʘʢʘʜʝʤʠʷè 

ʅʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ: ɻʘʚʨʠʣʦʚ ɺ.ʅ. 
 ʢ.ʶ.ʥ., ʜʦʮʝʥʪ, ʧʨʦʬʝʩʩʦʨ ʢʘʬʝʜʨʳ ʛʨʘʞʜʘʥʩʢʦʛʦ ʧʨʘʚʘ 

 

ɸʄɽʈʀʂɸʅʉʂɸʗ ʀ ʈʆʉʉʀʁʉʂɸʗ ʉʋɼɽɹʅʓɽ ʇʈɸʂʊʀʂʀ 

ʇʆ ɺʆʇʈʆʉʋ ɼɽʁʉʊɺʀʊɽʃʔʅʆʉʊʀ BROWSE-WRAP 

ʉʆɻʃɸʐɽʅʀʁ 

 

ɺ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʝ ʨʝʯʴ ʠʜʝʪ ʦ ʪʘʢʦʡ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʜʦʛʦʚʦʨʘ ʢʘʢ 

browsewrap agreement, ʠʥʦʛʜʘ ʠʤʝʥʫʝʤʦʤ ʢʘʢ web-wrap. ʅʘ ʧʝʨʚʳʡ 

ʚʟʛʣʷʜ ʨʘʩʩʤʘʪʨʠʚʘʝʤʘʷ ʨʘʟʥʦʚʠʜʥʦʩʪʴ ʜʦʛʦʚʦʨʘ ʧʦʭʦʞʘ ʥʘ ʧʦʜʚʠʜ 

ʜʦʛʦʚʦʨʘ ʨʦʟʥʠʯʥʦʡ ʪʦʨʛʦʚʣʠ, ʨʝʛʫʣʠʨʫʶʱʠʡ ʧʨʦʜʘʞʫ ʪʦʚʘʨʘ ʧʦ 

ʦʙʨʘʟʮʘʤ (ʢʘʪʘʣʦʛʘʤ) ʠ ʜʠʩʪʘʥʮʠʦʥʥʳʡ ʩʧʦʩʦʙ ʧʨʦʜʘʞʠ ʪʦʚʘʨʘ (ʩʪʘʪʴʷ 

497 ʯʘʩʪʠ II  ɻʨʘʞʜʘʥʩʢʦʛʦ ʢʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ (ʜʘʣʝʝ ï ɻʂ 

ʈʌ)). ʆʜʥʘʢʦ ʩʦʛʣʘʰʝʥʠʷ web-wrap ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʝʤ, ʯʪʦ 

ʦʭʚʘʪʳʚʘʶʪ çʩʠʪʫʘʮʠʠ, ʢʦʛʜʘ ʫʩʣʦʚʠʷ ʜʦʛʦʚʦʨʘ ʜʦʩʪʫʧʥʳ ʜʣʷ 

ʦʟʥʘʢʦʤʣʝʥʠʷ ʧʦ ʩʩʳʣʢʝ ʥʘ ʚʝʙ-ʩʘʡʪʝ, ʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʚʳʨʘʞʘʝʪ 

ʩʦʛʣʘʩʠʷ ʩ ʝʛʦ ʫʩʣʦʚʠʷʤʠ ʚ ʷʚʥʦʡ ʬʦʨʤʝè [6]. ʇʨʠ ʪʘʢʦʤ ʜʦʛʦʚʦʨʝ 

ʢʦʥʢʣʶʜʝʥʪʥʳʝ ʜʝʡʩʪʚʠʷ ʥʝʚʦʟʤʦʞʥʳ, ʪʘʢ ʢʘʢ ʩ ʫʩʣʦʚʠʷʤʠ ʜʦʛʦʚʦʨʥʳʭ 

ʦʙʷʟʘʪʝʣʴʩʪʚ ʤʦʞʥʦ ʦʟʥʘʢʦʤʠʪʴʩʷ, ʣʠʰʴ ʦʙʥʘʨʫʞʠʚ ʠʭ ʧʦ ʩʩʳʣʢʝ ʥʘ 

ʠʥʪʝʨʥʝʪ-ʩʘʡʪʝ. 

ʀʤʝʶʱʘʷʩʷ ʩʫʜʝʙʥʘʷ ʧʨʘʢʪʠʢʘ ʧʦ ʚʦʧʨʦʩʘʤ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ 

browse-wrap ʩʦʛʣʘʰʝʥʠʡ ʥʝʦʜʥʦʟʥʘʯʥʘ. ɿʘʯʘʩʪʫʶ ʪʘʢʦʝ ʩʦʛʣʘʰʝʥʠʝ 

ʧʨʠʟʥʘʝʪʩʷ ʥʝ ʠʤʝʶʱʠʤ ʶʨʠʜʠʯʝʩʢʦʡ ʩʠʣʳ, ʧʦʩʢʦʣʴʢʫ ʝʛʦ ʫʩʣʦʚʠʷ ʥʝ 

ʙʳʣʠ ʥʘʜʣʝʞʘʱʠʤ ʦʙʨʘʟʦʤ ʜʦʚʝʜʝʥʳ ʜʦ ʩʚʝʜʝʥʠʷ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ. 

ʊʘʢʠʝ ʫʩʣʦʚʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʣʠʙʦ ʥʝʦʪʲʝʤʣʝʤʦʡ ʯʘʩʪʴʶ ʦʬʝʨʪʳ, ʣʠʙʦ 

ʦʙʦʟʥʘʯʝʥʳ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʯʪʦʙʳ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʤʦʛ ʠʭ ʧʨʦʧʫʩʪʠʪʴ. 

ɽʩʣʠ ʞʝ ʧʦʣʴʟʦʚʘʪʝʣʴ ʩʘʤ ʜʦʣʞʝʥ ʧʨʝʜʧʨʠʥʠʤʘʪʴ ʜʝʡʩʪʚʠʷ ʧʦ ʠʭ 

ʧʦʠʩʢʫ, ʪʦ ʪʘʢʠʝ ʫʩʣʦʚʠʷ ʥʝ ʩʪʘʥʦʚʷʪʩʷ ʯʘʩʪʴʶ ʜʦʛʦʚʦʨʘ. 

ɸʤʝʨʠʢʘʥʩʢʠʝ ʩʫʜʳ ʦʩʪʦʨʦʞʥʦ ʧʦʜʭʦʜʷʪ ʢ ʢʦʥʩʪʨʫʢʮʠʠ browse-

wrap, ʥʝ ʚʳʩʢʘʟʳʚʘʷʩʴ ʦʜʥʦʟʥʘʯʥʦ ʦ ʚʦʟʤʦʞʥʦʡ ʝʝ ʥʝʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ. 

ʊʘʢ, ʚ ʜʝʣʝ Specht v. Netscape Communications Corp. [4], ʷʚʣʷʶʱʠʤʩʷ 

ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ ʮʠʪʠʨʫʝʤʳʭ ʜʝʣ ʚ ʉʐɸ ʧʦ ʚʦʧʨʦʩʫ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ 

browse-wrap ʩʦʛʣʘʰʝʥʠʡ, ʩʫʜ ʧʨʠʟʥʘʣ, ʯʪʦ ʧʦʣʴʟʦʚʘʪʝʣʴ ʥʝ ʩʚʷʟʘʥ 

ʫʩʣʦʚʠʷʤʠ ʪʘʢʦʛʦ ʩʦʛʣʘʰʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʥʝ ʚʳʨʘʟʠʣ ʩʚʦʝ ʩʦʛʣʘʩʠʝ ʩ 

ʫʩʣʦʚʠʷʤʠ ʚ ʷʚʥʦʡ ʬʦʨʤʝ, ʢʘʢ ʵʪʦ ʠʤʝʝʪ ʤʝʩʪʦ ʚ ʩʣʫʯʘʝ ʩ click-wrap 

ʩʦʛʣʘʰʝʥʠʷʤʠ (ʜʦʛʦʚʦʨʘʤʠ, ʟʘʢʣʶʯʘʝʤʳʤʠ ʚ ʵʣʝʢʪʨʦʥʥʦʤ ʚʠʜʝ 

ʧʦʩʨʝʜʩʪʚʦʤ ʱʝʣʯʢʘ ʤʳʰʴʶ ʦʜʥʦʡ ʠʟ ʩʪʦʨʦʥ ʧʦ ʢʥʦʧʢʝ çʗ ʩʦʛʣʘʩʝʥè, 

ʩʦʧʨʦʚʦʞʜʘʶʱʝʡ ʪʝʢʩʪ ʪʘʢʦʛʦ ʜʦʛʦʚʦʨʘ [6]). 
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ʂʘʢ ʚʠʜʥʦ, ʢʦʥʩʪʨʫʢʮʠʷ browse-wrap ʩʦʛʣʘʰʝʥʠʷ ʷʚʣʷʝʪʩʷ ʚʝʩʴʤʘ 

ʩʧʦʨʥʦʡ. ʆʩʥʦʚʥʘʷ ʧʨʝʪʝʥʟʠʷ ʘʤʝʨʠʢʘʥʩʢʠʭ ʩʫʜʦʚ, ʘʢʪʫʘʣʴʥʘʷ ʠ ʚ 

ʢʦʥʪʝʢʩʪʝ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʘʚʘ, ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʫʩʣʦʚʠʷ ʪʘʢʠʭ 

ʩʦʛʣʘʰʝʥʠʡ ʥʝ ʜʦʚʦʜʷʪʩʷ ʜʦ ʩʚʝʜʝʥʠʷ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʜʦʣʞʥʳʤ 

ʦʙʨʘʟʦʤ. ʂʘʢ ʧʨʘʚʠʣʦ, ʥʘ ʚʝʙ-ʩʘʡʪʘʭ ʢʨʫʧʥʳʭ ʪʦʨʛʦʚʳʭ ʢʦʤʧʘʥʠʡ 

(Google, Inc.; Uber Techs., Inc.; Amazon; Overstock.com ʠ ʧʨʦʯʠʝ) ʩʩʳʣʢʘ 

ʥʘ ʧʨʘʚʠʣʘ ʧʦʣʴʟʦʚʘʥʠʷ ʨʘʩʧʦʣʦʞʝʥʘ ʩʥʠʟʫ ʠ ʧʦʣʴʟʦʚʘʪʝʣʶ ʧʨʠʭʦʜʠʪʩʷ 

ʧʨʦʢʨʫʯʠʚʘʪʴ ʚʥʠʟ, ʯʪʦʙʳ ʫʚʠʜʝʪʴ ʩʩʳʣʢʫ ʠ ʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʫʩʣʦʚʠʷʤʠ 

ʧʦʣʴʟʦʚʘʥʠʷ ʚʝʙ-ʩʘʡʪʦʤ. 

ʖʨʠʩʪ ʄʝʣʠʩʩʘ ʄʘʢʢʦʨʜ [8] ʧʝʨʝʯʠʩʣʷʝʪ ʨʷʜ ʫʩʣʦʚʠʡ, 

ʛʘʨʘʥʪʠʨʫʶʱʠʭ ʦʟʥʘʢʦʤʣʝʥʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ ʫʩʣʦʚʠʷʤʠ ʩʦʚʝʨʰʝʥʠʷ 

ʦʥʣʘʡʥ-ʩʜʝʣʢʠ ʥʘ ʚʝʙ-ʩʘʡʪʝ: 1) ʧʨʠ ʧʫʙʣʠʢʘʮʠʠ ʧʨʘʚʠʣ ʧʦʣʴʟʦʚʘʥʠʷ 

ʩʘʡʪʦʤ ʥʝʦʙʭʦʜʠʤʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʩʳʣʢʫ ʷʨʢʦʛʦ ʮʚʝʪʘ, ʯʪʦʙʳ 

ʧʦʣʴʟʦʚʘʪʝʣʴ ʤʦʛ ʦʪʣʠʯʠʪʴ ʝʝ ʦʪ ʦʩʪʘʣʴʥʦʛʦ ʪʝʢʩʪʘ; 2) ʥʫʞʥʦ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʬʨʘʟʫ çʗ ʩʦʛʣʘʩʝʥ, ʯʪʦ ʫʩʣʦʚʠʷ ʧʦʣʴʟʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʶʪ 

ʯʘʩʪʴ ʩʦʛʣʘʰʝʥʠʷè ʩ ʩʦʧʨʦʚʦʞʜʘʶʱʝʡ ʩʩʳʣʢʦʡ ʛʦʣʫʙʦʛʦ ʮʚʝʪʘ, ʯʪʦʙʳ 

ʧʦʣʴʟʦʚʘʪʝʣʠ ʧʦʥʠʤʘʣʠ, ʯʪʦ ʧʨʘʚʠʣʘ ʧʦʣʴʟʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʶʪ ʯʘʩʪʴ 

ʩʦʛʣʘʰʝʥʠʷ; 3) ʚʘʞʥʦ ʨʘʟʤʝʩʪʠʪʴ ʩʩʳʣʢʫ ʪʘʢ, ʯʪʦʙʳ ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʣʠ 

ʫʚʠʜʝʪʴ ʝʸ ʙʝʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʢʨʫʯʠʚʘʥʠʷ ʚʝʙ-ʩʪʨʘʥʠʮʳ ʚʥʠʟ. 

ʃʫʯʰʠʤ ʤʝʩʪʦʤ ʜʣʷ ʩʩʳʣʢʠ ʷʚʣʷʝʪʩʷ ʚʝʨʭʥʷʷ ʯʘʩʪʴ ʩʪʨʘʥʠʮʳ; 4) 

ʥʘʠʤʝʥʦʚʘʥʠʝ ʩʩʳʣʢʠ ʜʦʣʞʥʦ ʙʳʪʴ ʷʩʥʳʤ, ʥʘʧʨʠʤʝʨ, çʇʨʘʚʠʣʘ 

ʧʦʣʴʟʦʚʘʥʠʷè ʠʣʠ çʋʩʣʦʚʠʷ ʠ ʇʦʣʦʞʝʥʠʷè, ʯʪʦʙʳ ʧʦʣʴʟʦʚʘʪʝʣʴ 

ʧʦʥʠʤʘʣ, ʯʪʦ ʵʪʦ ï ʜʦʛʦʚʦʨʥʳʡ ʜʦʢʫʤʝʥʪ; 5) ʥʝʦʙʭʦʜʠʤʦ ʠʟʙʝʛʘʪʴ 

ʤʝʣʢʦʛʦ ʰʨʠʬʪʘ ʠ ʠʩʧʦʣʴʟʦʚʘʪʴ, ʛʜʝ ʚʦʟʤʦʞʥʦ, ʢʨʫʧʥʳʡ ʰʨʠʬʪ. 

ɽʩʣʠ ʧʨʦʚʝʨʠʪʴ ʩʘʡʪʳ ʚʳʰʝ ʦʙʦʟʥʘʯʝʥʥʳʭ ʘʤʝʨʠʢʘʥʩʢʠʭ 

ʢʦʤʧʘʥʠʡ ʥʘ ʩʦʦʪʚʝʪʩʪʚʠʝ ʵʪʠʤ ʨʝʢʦʤʝʥʜʘʮʠʷʤ, ʪʦ ʥʠ ʦʜʠʥ ʠʟ ʩʘʡʪʦʚ ʥʝ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʢʘʟʘʥʥʳʤ ʧʘʨʘʤʝʪʨʘʤ, ʥʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʵʪʦ ï ʩʘʡʪʳ 

ʢʦʤʧʘʥʠʡ ʩ ʤʠʣʣʠʘʨʜʥʳʤ ʢʘʧʠʪʘʣʦʤ. ʅʠ ʥʘ ʦʜʥʦʤ ʠʟ ʥʠʭ ʜʣʷ 

ʦʙʦʟʥʘʯʝʥʠʷ ʩʩʳʣʢʠ, ʫʩʪʘʥʘʚʣʠʚʘʶʱʝʡ ʜʦʛʦʚʦʨʥʳʝ ʦʙʷʟʘʪʝʣʴʩʪʚʘ, ʥʝ 

ʠʩʧʦʣʴʟʦʚʘʥ ʰʨʠʬʪ ʛʦʣʫʙʦʛʦ ʮʚʝʪʘ, ʥʘʧʨʦʪʠʚ, ʚʦʧʨʝʢʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤ 

ʠʩʧʦʣʴʟʦʚʘʥ ʥʝʟʘʤʝʪʥʳʡ ʰʨʠʬʪ ʩʝʨʦʛʦ ʮʚʝʪʘ. ʅʘ ʚʩʝʭ ʩʘʡʪʘʭ ʩʩʳʣʢʠ 

ʥʘʭʦʜʷʪʩʷ ʚ ʩʘʤʦʤ ʥʠʟʫ ʩʪʨʘʥʠʮʳ ʠ, ʯʪʦʙʳ ʫʚʠʜʝʪʴ ʠʭ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʢʨʫʯʠʚʘʪʴ ʩʪʨʘʥʠʮʫ ʚʥʠʟ. ʇʦʣʴʟʦʚʘʪʝʣʴ, ʠʤʝʶʱʠʡ ʧʨʦʙʣʝʤʳ ʩʦ 

ʟʨʝʥʠʝʤ, ʠʣʠ ʠʩʧʦʣʴʟʫʶʱʠʡ ʜʣʷ ʧʨʦʩʤʦʪʨʘ ʩʪʨʘʥʠʮʳ ʧʣʘʥʰʝʪʥʳʡ 

ʢʦʤʧʴʶʪʝʨ, ʜʘʥʥʫʶ ʩʩʳʣʢʫ ʤʦʞʝʪ ʠ ʥʝ ʟʘʤʝʪʠʪʴ. 

ʅʝʫʜʠʚʠʪʝʣʴʥʦ, ʯʪʦ ʩʘʡʪʳ ʵʪʠʭ ʢʦʤʧʘʥʠʡ ʩʪʘʥʦʚʷʪʩʷ ʧʨʝʜʤʝʪʦʤ 

ʩʫʜʝʙʥʳʭ ʪʷʞʙ, ʥʘʧʨʠʤʝʨ, ʚʝʙ-ʩʘʡʪ ʘʤʝʨʠʢʘʥʩʢʦʛʦ ʦʥʣʘʡʥ-ʨʝʪʝʡʣʝʨʘ 

Overstock.com [5]. ɺ ʭʦʜʝ ʩʫʜʝʙʥʦʛʦ ʨʘʟʙʠʨʘʪʝʣʴʩʪʚʘ ʤʝʞʜʫ ʧʨʦʜʘʚʮʦʤ 

ʠ ʧʦʢʫʧʘʪʝʣʝʤ ʅʴʶ-ʁʦʨʢʩʢʠʡ ʩʫʜ ʫʢʘʟʘʣ, ʯʪʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʰʪʘʪʦʚ 

ʅʴ-ʁʁʦʨʢ ʠ ʖʪʘ, ʛʜʝ ʙʳʣ ʟʘʨʝʛʠʩʪʨʠʨʦʚʘʥ ʩʘʡʪ ʧʨʦʜʘʚʮʘ, ʥʝ ʧʦʟʚʦʣʷʶʪ 

ʢʦʥʪʨʘʢʪʫ ʚʦʟʥʠʢʥʫʪʴ, ʧʦʢʘ ʦʬʝʨʪʘ ʥʝ ʙʳʣʘ ʘʢʮʝʧʪʦʚʘʥʘ. ʇʨʠ ʵʪʦʤ, 

ʩʩʳʣʘʷʩʴ ʥʘ ʧʨʝʮʝʜʝʥʪ ʚ ʜʝʣʝ Express Indus. & Term. Corp. v. N.Y. 

State20 Depôt of Transp., 93 N.Y.2d 584, 589 (1999 ʛ.) [5], ʩʫʜ ʦʪʤʝʪʠʣ, 

ʯʪʦ ʜʣʷ ʩʦʟʜʘʥʠʷ ʢʦʥʪʨʘʢʪʘ, ʠʤʝʶʱʝʛʦ ʩʠʣʫ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʣʠʯʠʝ 

https://www.google.com/
https://www.uber.com/
https://www.amazon.com/
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ʚʟʘʠʤʥʦʛʦ ʩʦʛʣʘʩʠʷ, ʢʦʪʦʨʦʝ ʙʳ ʧʦʜʪʚʝʨʞʜʘʣʦ, ʯʪʦ ʩʪʦʨʦʥʳ ʧʦ-

ʥʘʩʪʦʷʱʝʤʫ ʩʦʛʣʘʩʠʣʠʩʴ ʥʘ ʫʩʣʦʚʠʷ ʢʦʥʪʨʘʢʪʘ. ʉʫʜ ʪʘʢʞʝ ʫʢʘʟʘʣ ʥʘ ʪʦʪ 

ʬʘʢʪ, ʯʪʦ ʚ ʢʦʥʪʝʢʩʪʝ ʦʥʣʘʡʥ-ʩʜʝʣʦʢ, ʜʦʛʦʚʦʨ ʩʯʠʪʘʝʪʩʷ ʟʘʢʣʶʯʝʥʥʳʤ 

ʪʦʣʴʢʦ ʪʦʛʜʘ, ʢʦʛʜʘ ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʨʝʜʧʨʠʥʠʤʘʝʪ ʢʘʢʦʝ-ʥʠʙʫʜʴ 

ʜʝʡʩʪʚʠʝ, ʧʦʢʘʟʳʚʘʶʱʝʝ, ʯʪʦ ʦʥ ʠʤʝʝʪ, ʧʦ ʢʨʘʡʥʝʡ ʤʝʨʝ, 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʝ ʟʥʘʥʠʝ ʦʙ ʫʩʣʦʚʠʷʭ ʜʦʛʦʚʦʨʘ, ʠʟ ʯʝʛʦ ʩʫʜ ʤʦʞʝʪ 

ʟʘʢʣʶʯʠʪʴ, ʯʪʦ ʠʤʝʣ ʤʝʩʪʦ ʘʢʮʝʧʪ. 

ɺ ʢʘʯʝʩʪʚʝ ʩʨʘʚʥʝʥʠʷ ʪʘʢʞʝ ʙʳʣʦ ʧʨʠʚʝʜʝʥʦ ʜʝʣʦ Moore v. 

Microsoft Corp., 741 N.Y.S.2d 5 91, 92 (2d Depôt 2002) [5], ʚ ʢʦʪʦʨʦʤ ʩʫʜ 

ʧʦʩʪʘʥʦʚʠʣ, ʯʪʦ ʜʦʛʦʚʦʨ ʩʯʠʪʘʝʪʩʷ ʟʘʢʣʶʯʝʥʥʳʤ, ʝʩʣʠ ʫʩʣʦʚʠʷ 

ʜʦʛʦʚʦʨʘ ʙʳʣʠ ʯʝʪʢʦ ʦʪʦʙʨʘʞʝʥʳ ʥʘ ʧʨʦʛʨʘʤʤʥʦʤ ʵʢʨʘʥʝ ʧʦʣʴʟʦʚʘʪʝʣʷ, 

ʧʝʨʝʜ ʪʝʤ, ʢʘʢ ʧʨʦʛʨʘʤʤʘ ʙʫʜʝʪ ʫʩʪʘʥʦʚʣʝʥʘ, ʜʘʚʘʷ ʧʦʣʴʟʦʚʘʪʝʣʶ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʯʠʪʘʪʴ ʠʭ, ʠ ʦʪ ʧʦʣʴʟʦʚʘʪʝʣʷ ʧʨʦʛʨʘʤʤʳ ʪʨʝʙʦʚʘʣʦʩʴ 

ʦʙʦʟʥʘʯʠʪʴ ʩʚʦʝ ʩʦʛʣʘʩʠʝ ʥʘ ʟʘʢʣʶʯʝʥʠʝ ʜʦʛʦʚʦʨ ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʞʘʪʠʷ 

ʢʥʦʧʢʠ çʗ ʩʦʛʣʘʩʝʥè ʧʝʨʝʜ ʪʝʤ, ʢʘʢ ʟʘʢʘʯʘʪʴ ʧʨʦʛʨʘʤʤʫ. 

ʄʘʪʝʨʠʘʣʴʥʳʝ ʥʦʨʤʳ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʘʚʘ ʪʘʢʞʝ ʥʝ ʜʘʶʪ 

ʢʦʥʢʨʝʪʥʳʭ ʦʪʚʝʪʦʚ ʥʘ ʨʷʜ ʚʘʞʥʳʭ ʚʦʧʨʦʩʦʚ, ʢʘʩʘʶʱʠʭʩʷ 

ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ browse-wrap ʩʦʛʣʘʰʝʥʠʡ. ʅʘʧʨʠʤʝʨ, ʧʫʥʢʪ 1 ʩʪʘʪʴʠ 

432 ɻʂ ʈʌ ʛʣʘʩʠʪ: çɼʦʛʦʚʦʨ ʩʯʠʪʘʝʪʩʷ ʟʘʢʣʶʯʝʥʥʳʤ, ʝʩʣʠ ʤʝʞʜʫ 

ʩʪʦʨʦʥʘʤʠ, ʚ ʪʨʝʙʫʝʤʦʡ ʚ ʧʦʜʣʝʞʘʱʠʭ ʩʣʫʯʘʷʭ ʬʦʨʤʝ, ʜʦʩʪʠʛʥʫʪʦ 

ʩʦʛʣʘʰʝʥʠʝ ʧʦ ʚʩʝʤ ʩʫʱʝʩʪʚʝʥʥʳʤ ʫʩʣʦʚʠʷʤ ʜʦʛʦʚʦʨʘè [1]. ʕʪʦʪ ʧʫʥʢʪ, 

ʢʘʢ ʠ ʚʩʝ ʧʫʥʢʪʳ ʩʪʘʪʴʠ 432 ɻʂ ʈʌ, ʥʝ ʨʝʛʫʣʠʨʫʶʪ ʚʦʧʨʦʩ ʦ ʪʦʤ, 

ʷʚʣʷʝʪʩʷ ʣʠ ʧʨʦʩʪʦʝ ʧʦʩʝʱʝʥʠʝ ʩʘʡʪʘ ʘʢʮʝʧʪʦʤ ʦʬʝʨʪʳ, ʚʳʨʘʞʝʥʥʦʡ 

ʚʣʘʜʝʣʴʮʝʤ ʩʘʡʪʘ ʚ ʧʨʘʚʠʣʘʭ ʧʦʣʴʟʦʚʘʥʠʷ, ʠʣʠ ʞʝ ʥʝʦʙʭʦʜʠʤʦ 

ʧʠʩʴʤʝʥʥʦʝ ʩʦʛʣʘʩʠʝ ʧʦʣʴʟʦʚʘʪʝʣʷ. 

ɼʫʤʘʝʪʩʷ, ʯʪʦ ʥʘʠʙʦʣʝʝ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʷʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʢ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤʫ ʚʦʧʨʦʩʫ ʧʫʥʢʪʘ 2 ʩʪʘʪʴʠ 434 ɻʂ ʈʌ (ʚ ʨʝʜ. ʌɿ ʦʪ 

08.03.2015 ˉ 42-ʌɿ), ʢʦʪʦʨʳʡ ʛʣʘʩʠʪ: çɼʦʛʦʚʦʨ ʚ ʧʠʩʴʤʝʥʥʦʡ ʬʦʨʤʝ 

ʤʦʞʝʪ ʙʳʪʴ ʟʘʢʣʶʯʝʥ ʧʫʪʝʤ ʩʦʩʪʘʚʣʝʥʠʷ ʦʜʥʦʛʦ ʜʦʢʫʤʝʥʪʘ, 

ʧʦʜʧʠʩʘʥʥʦʛʦ ʩʪʦʨʦʥʘʤʠ, ʘ ʪʘʢʞʝ ʧʫʪʝʤ ʦʙʤʝʥʘ ʧʠʩʴʤʘʤʠ, 

ʪʝʣʝʛʨʘʤʤʘʤʠ, ʪʝʣʝʢʩʘʤʠ, ʪʝʣʝʬʘʢʩʘʤʠ ʠ ʠʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʚ ʪʦʤ 

ʯʠʩʣʝ ʵʣʝʢʪʨʦʥʥʳʤʠ ʜʦʢʫʤʝʥʪʘʤʠ, ʧʝʨʝʜʘʚʘʝʤʳʤʠ ʧʦ ʢʘʥʘʣʘʤ ʩʚʷʟʠ, 

ʧʦʟʚʦʣʷʶʱʠʤʠ ʜʦʩʪʦʚʝʨʥʦ ʫʩʪʘʥʦʚʠʪʴ, ʯʪʦ ʜʦʢʫʤʝʥʪ ʠʩʭʦʜʠʪ ʦʪ 

ʩʪʦʨʦʥʳ ʧʦ ʜʦʛʦʚʦʨʫè [1]. ʆʜʥʘʢʦ, ʵʪʦʪ ʧʫʥʢʪ ʧʝʨʝʯʠʩʣʷʝʪ ʬʦʨʤʳ, ʚ 

ʢʦʪʦʨʳʭ ʤʦʞʝʪ ʙʳʪʴ ʟʘʢʣʶʯʝʥ ʜʦʛʦʚʦʨ, ʥʦ ʥʝ ʦʪʚʝʯʘʝʪ ʥʘ ʛʣʘʚʥʳʡ 

ʚʦʧʨʦʩ: ʤʦʞʝʪ ʣʠ ʜʦʛʦʚʦʨ ʙʳʪʴ ʟʘʢʣʶʯʝʥ ʥʘ ʩʘʡʪʝ ʙʝʟ ʚʳʨʘʞʝʥʥʦʛʦ 

ʧʠʩʴʤʝʥʥʦʛʦ ʩʦʛʣʘʩʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ? 

ʈʘʟʨʝʰʝʥʠʝ ʜʘʥʥʦʛʦ ʚʦʧʨʦʩʘ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʳʤ ʧʨʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʧʨʠʥʮʠʧʘ ʵʩʪʦʧʧʝʣʴ - ʧʨʘʚʦʚʦʛʦ ʧʨʠʥʮʠʧʘ, ʩʦʛʣʘʩʥʦ 

ʢʦʪʦʨʦʤʫ ʣʠʮʦ ʫʪʨʘʯʠʚʘʝʪ ʧʨʘʚʦ ʩʩʳʣʘʪʴʩʷ ʥʘ ʢʘʢʠʝ-ʣʠʙʦ ʬʘʢʪʳ ʚ 

ʦʩʥʦʚʘʥʠʝ ʩʚʦʠʭ ʧʨʠʪʷʟʘʥʠʡ [7], ʟʘʣʦʞʝʥʥʦʛʦ ʚ ʧʫʥʢʪʝ 3 ʩʪʘʪʴʠ 432 ɻʂ 

ʈʌ: çʉʪʦʨʦʥʘ, ʧʨʠʥʷʚʰʘʷ ʦʪ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ ʧʦʣʥʦʝ ʠʣʠ ʯʘʩʪʠʯʥʦʝ 

ʠʩʧʦʣʥʝʥʠʝ ʧʦ ʜʦʛʦʚʦʨʫ ʣʠʙʦ ʠʥʳʤ ʦʙʨʘʟʦʤ ʧʦʜʪʚʝʨʜʠʚʰʘʷ ʜʝʡʩʪʚʠʝ 

ʜʦʛʦʚʦʨʘ, ʥʝ ʚʧʨʘʚʝ ʪʨʝʙʦʚʘʪʴ ʧʨʠʟʥʘʥʠʷ ʵʪʦʛʦ ʜʦʛʦʚʦʨʘ 
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ʥʝʟʘʢʣʶʯʝʥʥʳʤ, ʝʩʣʠ ʟʘʷʚʣʝʥʠʝ ʪʘʢʦʛʦ ʪʨʝʙʦʚʘʥʠʷ ʩ ʫʯʝʪʦʤ 

ʢʦʥʢʨʝʪʥʳʭ ʦʙʩʪʦʷʪʝʣʴʩʪʚ ʙʫʜʝʪ ʧʨʦʪʠʚʦʨʝʯʠʪʴ ʧʨʠʥʮʠʧʫ 

ʜʦʙʨʦʩʦʚʝʩʪʥʦʩʪʠè [1]. 

ɼʣʷ ʜʝʡʩʪʚʠʷ ʵʪʦʛʦ ʧʨʠʥʮʠʧʘ ʚ ʢʦʥʪʝʢʩʪʝ ʦʥʣʘʡʥ-ʩʜʝʣʦʢ 

ʚʣʘʜʝʣʴʮʫ ʩʘʡʪʘ ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʚʩʝ ʫʩʣʦʚʠʷ ʜʣʷ ʚʠʜʠʤʦʩʪʠ ʧʨʘʚʠʣ 

ʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʩʘʡʪʝ, ʯʪʦʙʳ ʧʦʪʦʤ ʩʦʩʣʘʪʴʩʷ ʥʘ ʥʝʜʦʙʨʦʩʦʚʝʩʪʥʦʩʪʴ 

ʧʦʣʴʟʦʚʘʪʝʣʷ, ʢʦʪʦʨʳʡ ʫʪʚʝʨʞʜʘʣ, ʯʪʦ ʥʝ ʤʦʛ ʚʠʜʝʪʴ ʠʣʠ ʦʙʥʘʨʫʞʠʪʴ 

ʩʩʳʣʢʫ ʥʘ ʧʨʘʚʠʣʘ ʧʦʣʴʟʦʚʘʥʠʷ ʩʘʡʪʘ. 

ʇʨʦʩʪʦʡ ʚʠʜʠʤʦʩʪʠ ʧʦʜʦʙʥʦʡ ʩʩʳʣʢʠ ʥʘ ʚʝʙ-ʩʘʡʪʝ ʤʦʞʝʪ 

ʦʢʘʟʘʪʴʩʷ ʥʝʜʦʩʪʘʪʦʯʥʦ ʜʣʷ ʨʦʩʩʠʡʩʢʠʭ ʩʫʜʦʚ. ʅʘʧʨʠʤʝʨ, ʧʦ ʩʧʦʨʫ 

ʤʝʞʜʫ ʆʆʆ çʋʙʝʨ ʊʝʢʥʦʣʦʜʞʠè ʠ ʋʧʨʘʚʣʝʥʠʝʤ ʈʦʩʧʦʪʨʝʙʥʘʜʟʦʨʘ ʧʦ ʛ. 

ʄʦʩʢʚʝ ʘʨʙʠʪʨʘʞʥʳʡ ʩʫʜ ʄʦʩʢʦʚʩʢʦʛʦ ʦʢʨʫʛʘ ʫʯʝʣ, ʯʪʦ çʧʨʠ 

ʨʝʛʠʩʪʨʘʮʠʠ ʘʢʢʘʫʥʪʘ ʥʘ ʩʘʡʪʝ www.Uber.com ʚ ʤʦʤʝʥʪ ʩʦʟʜʘʥʠʷ 

ʘʢʢʘʫʥʪʘ ʧʦʪʨʝʙʠʪʝʣʴ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ, ʥʝ ʟʥʘʢʦʤʷʩʴ ʩ ʫʩʣʦʚʠʷʤʠ ʠ 

ʧʦʣʠʪʠʢʦʡ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ, ʩʦʟʜʘʪʴ ʘʢʢʘʫʥʪ (ʩʩʳʣʢʘ ʥʘ ʫʩʣʦʚʠʷ ʠ 

ʧʦʣʠʪʠʢʫ ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʢʥʦʧʢʦʡ çʩʦʟʜʘʪʴ 

ʘʢʢʘʫʥʪè, ʠ ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ ʥʠʤʠ ʥʝ ʷʚʣʷʝʪʩʷ ʦʙʷʟʘʪʝʣʴʥʳʤ)è [2]. ʊʦ 

ʝʩʪʴ ʪʨʝʙʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʨʘʟʤʝʩʪʠʪʴ ʜʦʢʫʤʝʥʪʳ, ʩʦʜʝʨʞʘʱʠʝ ʧʨʘʚʦʚʳʝ 

ʦʛʦʚʦʨʢʠ, ʥʘ ʜʦʩʪʫʧʥʦʤ ʠ ʚʠʜʥʦʤ ʜʣʷ ʧʦʣʴʟʦʚʘʪʝʣʝʡ ʤʝʩʪʝ, ʥʦ 

ʦʛʨʘʥʠʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʘ (ʧʨʠʦʙʨʝʪʝʥʠʷ ʫʩʣʫʛ, 

ʪʦʚʘʨʦʚ ʠ ʪ.ʧ.) ʜʦ ʤʦʤʝʥʪʘ ʷʚʥʦ ʚʳʨʘʞʝʥʥʦʛʦ ʩʦʛʣʘʩʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ ʩ 

ʥʠʤʠ. 

ʅʘʧʨʠʤʝʨ, ʚ ʘʧʝʣʣʷʮʠʦʥʥʦʤ ʦʧʨʝʜʝʣʝʥʠʠ ʨʘʡʦʥʥʳʡ ʩʫʜ ʛ. ʂʠʨʦʚʘ 

ʫʯʸʣ ʧʦʣʦʞʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʩʦʛʣʘʰʝʥʠʷ ʠ ʫʢʘʟʘʣ, ʯʪʦ ʚʩʝ 

ʧʨʘʚʦʦʪʥʦʰʝʥʠʷ ʪʦʨʛʦʚʦʡ ʦʥʣʘʡʥ-ʧʣʦʱʘʜʢʠ çʄʦʣʦʪʦʢ.ʈʫè ʩ 

ʧʨʦʜʘʚʮʘʤʠ ʠ ʧʦʢʫʧʘʪʝʣʷʤʠ çʨʝʛʫʣʠʨʫʶʪʩʷ çʇʦʣʴʟʦʚʘʪʝʣʴʩʢʠʤ 

ʩʦʛʣʘʰʝʥʠʝʤè, ʩ ʢʦʪʦʨʳʤ ʦʥʠ ʩʦʛʣʘʰʘʶʪʩʷ ʠʣʠ ʥʝ ʩʦʛʣʘʰʘʶʪʩʷ. ʇʦʩʣʝ 

ʩʦʛʣʘʩʠʷ ʧʨʦʜʘʚʮʫ ʠ ʧʦʢʫʧʘʪʝʣʶ ʧʨʠʩʚʘʠʚʘʝʪʩʷ ʩʚʦʡ ʢʦʜ ʠʣʠ ʠʤʷ, ʪʝʤ 

ʩʘʤʳʤ, ʦʥʠ ʩʪʘʥʦʚʷʪʩʷ ʚʝʨʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʫʯʘʩʪʥʠʢʘʤʠ ʠʥʪʝʨʥʝʪ-

ʘʫʢʮʠʦʥʘ çʄʦʣʦʪʦʢ.ʈʫè. ʅʝ ʧʨʦʡʜʷ ʨʝʛʠʩʪʨʘʮʠʶ ʠ ʚʝʨʠʬʠʢʘʮʠʶ, ʥʠ 

ʧʦʢʫʧʘʪʴ, ʥʠ ʧʨʦʜʘʚʘʪʴ ʪʦʚʘʨ ʥʘ ʩʘʡʪʝ çʄʦʣʦʪʦʢ.ʨʫè ʥʝʚʦʟʤʦʞʥʦè [3]. 

ɺ ʧʨʠʚʝʜʝʥʥʳʭ ʧʨʠʤʝʨʘʭ ʩʫʜʳ ʩʦʛʣʘʩʠʣʠʩʴ ʩ ʪʝʤ, ʯʪʦ 

ʧʦʪʨʝʙʠʪʝʣʴ ʤʦʛ ʟʘʢʘʟʘʪʴ ʪʦʚʘʨ, ʥʝ ʦʟʥʘʢʦʤʠʚʰʠʩʴ ʩ ʧʨʘʚʠʣʘʤʠ ʚʝʙ-

ʩʘʡʪʘ. ʊʦ ʝʩʪʴ ʩʫʱʝʩʪʚʫʝʪ ʚʦʟʤʦʞʥʦʩʪʴ çʙʳʩʪʨʦʛʦ ʟʘʢʘʟʘè, ʙʝʟ 

ʨʝʛʠʩʪʨʘʮʠʠ ʥʘ ʩʘʡʪʝ. 

ɼʫʤʘʝʪʩʷ, ʯʪʦ ʫʙʝʜʠʪʝʣʴʥʳʤ ʜʦʢʘʟʘʪʝʣʴʩʪʚʦʤ ʦʟʥʘʢʦʤʣʝʥʠʷ 

ʧʦʪʨʝʙʠʪʝʣʷ ʩ çʇʨʘʚʠʣʘʤʠ ʧʦʣʴʟʦʚʘʥʠʷè/çʇʫʙʣʠʯʥʦʡ ʦʬʝʨʪʦʡè 

ʷʚʠʣʠʩʴ ʙʳ ʨʝʛʠʩʪʨʘʮʠʷ ʥʘ ʩʘʡʪʝ ʩ ʦʙʷʟʘʪʝʣʴʥʳʤ ʧʨʠʥʷʪʠʝʤ ʫʩʣʦʚʠʡ 

çʇʨʘʚʠʣ ʧʦʣʴʟʦʚʘʥʠʷè/çʇʫʙʣʠʯʥʦʡ ʦʬʝʨʪʳè ʠʣʠ ʥʘʜʧʠʩʴ ʚʦʟʣʝ ʢʥʦʧʢʠ 

ʦʬʦʨʤʣʝʥʠʷ ʟʘʢʘʟʘ, ʧʨʝʜʫʧʨʝʞʜʘʶʱʘʷ, ʯʪʦ ʥʘʞʠʤʘʷ ʢʥʦʧʢʫ 

ʧʦʜʪʚʝʨʞʜʝʥʠʷ ʦʬʦʨʤʣʝʥʠʷ ʟʘʢʘʟʘ, ʧʦʣʴʟʦʚʘʪʝʣʴ ʧʦʜʪʚʝʨʞʜʘʝʪ 

ʦʟʥʘʢʦʤʣʝʥʠʝ ʩ çʇʨʘʚʠʣʘʤʠ ʧʦʣʴʟʦʚʘʥʠʷè/çʇʫʙʣʠʯʥʦʡ ʦʬʝʨʪʦʡè ʠ 

ʩʦʛʣʘʩʝʥ ʩ ʥʝʡ, ʘ ʪʘʢʞʝ ʩʩʳʣʢʘ ʥʘ ʵʪʠ ʩʦʛʣʘʰʝʥʠʷ. ɼʘʥʥʳʝ ʥʘʜʧʠʩʠ, ʢʘʢ 
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ʫʢʘʟʳʚʘʣʦʩʴ ʚʳʰʝ, ʜʦʣʞʥʳ ʙʳʪʴ ʚʳʧʦʣʥʝʥʳ ʢʨʫʧʥʳʤ ʰʨʠʬʪʦʤ ʷʨʢʦʛʦ 

ʮʚʝʪʘ ʥʘ ʢʦʥʪʨʘʩʪʥʦʤ ʬʦʥʝ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠ ʦʙʰʠʨʥʘʷ ʘʤʝʨʠʢʘʥʩʢʘʷ, ʠ ʥʝ ʩʪʦʣʴ ʦʙʰʠʨʥʘʷ, 

ʥʦ ʥʝ ʤʝʥʝʝ ʢʦʥʢʨʝʪʥʘʷ ʨʦʩʩʠʡʩʢʘʷ ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʳʝ ʧʨʘʢʪʠʢʠ 

ʩʩʳʣʘʶʪʩʷ ʥʘ ʜʚʘ ʢʣʶʯʝʚʳʭ ʫʩʣʦʚʠʷʭ ʚ ʩʧʦʨʘʭ ʦ ʜʝʡʩʪʚʠʪʝʣʴʥʦʩʪʠ 

browse-wrap ʩʦʛʣʘʰʝʥʠʡ: 1) ʦʪʩʫʪʩʪʚʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʩʦʚʝʨʰʘʪʴ ʦʥʣʘʡʥ-

ʩʜʝʣʢʠ ʥʘ ʚʝʙ-ʩʘʡʪʝ ʙʝʟ ʟʘʢʣʶʯʝʥʠʷ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʩʦʛʣʘʰʝʥʠʷ; 2) 

ʥʘʣʠʯʠʝ ʦʧʨʝʜʝʣʷʝʤʦʛʦ, ʘ ʥʝ ʧʦʜʨʘʟʫʤʝʚʘʝʤʦʛʦ ʩʦʛʣʘʩʠʷ ʧʦʣʴʟʦʚʘʪʝʣʷ 

ʥʘ ʧʨʠʥʷʪʠʝ ʧʦʣʴʟʦʚʘʪʝʣʴʩʢʦʛʦ ʩʦʛʣʘʰʝʥʠʷ. ʇʦʜʦʙʥʳʝ ʫʩʣʦʚʠʷ 

ʫʙʝʜʠʪʝʣʴʥʦ ʧʦʜʪʚʝʨʞʜʘʶʪ ʜʦʙʨʦʩʦʚʝʩʪʥʦʩʪʴ ʚʣʘʜʝʣʴʮʘ ʚʝʙ-ʩʘʡʪʘ ʠ, 

ʦʜʥʦʚʨʝʤʝʥʥʦ, ʦʛʨʘʞʜʘʶʪ ʩʘʤʦʛʦ ʧʦʣʴʟʦʚʘʪʝʣʷ ʦʪ ʟʘʢʣʶʯʝʥʠʷ ʦʥʣʘʡʥ-

ʩʜʝʣʢʠ ʙʝʟ ʦʟʥʘʢʦʤʣʝʥʠʷ ʩ ʧʨʘʚʠʣʘʤʠ ʧʦʣʴʟʦʚʘʥʠʷ ʩʘʡʪʦʤ. 
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ʄʫʨʪʘʟʘʣʠʝʚʘ ʖ. ʄ, ʊʫʛʫʰʝʚʘ ɸ. ʄ 
cʪʫʜʝʥʪʢʠ ʌɻɹʆʋ ɺʆ çʉʘʨʘʪʦʚʩʢʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʶʨʠʜʠʯʝʩʢʘʷ ʘʢʘʜʝʤʠʷè 

 

ʈɽʌʆʈʄʀʈʆɺɸʅʀɽ ʀʅʉʊʀʊʋʊɸ ʇʈɽɼʉʊɸɺʀʊɽʃʔʉʊɺɸ  
ʇʆ ɻʈɸɾɼɸʅʉʂʀʄ ɼɽʃɸʄ 

 

ɸʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʡ ʪʝʤʳ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʠʥʩʪʠʪʫʪ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʛʘʨʘʥʪʠʝʡ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʘʚʘ 

ʛʨʘʞʜʘʥ ʠ ʦʨʛʘʥʠʟʘʮʠʡ ʥʘ ʟʘʱʠʪʫ ʠʭ ʥʘʨʫʰʝʥʥʳʭ ʠʣʠ ʦʩʧʘʨʠʚʘʝʤʳʭ 

ʧʨʘʚ ʠ ʦʭʨʘʥʷʝʤʳʭ ʟʘʢʦʥʦʤ ʠʥʪʝʨʝʩʦʚ. 

ʀʥʩʪʠʪʫʪ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ ʩʫʱʝʩʪʚʫʝʪ, ʤʦʞʥʦ ʩʢʘʟʘʪʴ, ʚʦ ʚʩʝʭ 

ʦʪʨʘʩʣʷʭ ʨʦʩʩʠʡʩʢʦʛʦ ʧʨʘʚʘ, ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ  ʨʝʘʣʠʟʫʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚ 

ʪʝʦʨʠʠ, ʥʦ ʠ ʥʘ ʧʨʘʚʦʧʨʠʤʝʥʠʪʝʣʴʥʦʡ ʧʨʘʢʪʠʢʝ[1,c.106]. 

ʀʤʝʥʥʦ ʧʦʩʨʝʜʩʪʚʦʤ ʩʫʜʝʙʥʦʛʦ  ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ ʜʦʩʪʠʛʘʝʪʩʷ 

ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʨʷʜʘ ʦʩʥʦʚʦʧʦʣʘʛʘʶʱʠʭ ʥʘʯʘʣ ʛʨʘʞʜʘʥʩʢʦʛʦ 

ʩʫʜʦʧʨʦʠʟʚʦʜʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʨʷʤʦ ʟʘʢʨʝʧʣʝʥʳ ʥʝ ʪʦʣʴʢʦ ʚ ɻʇʂ ʈʌ, ʥʦ ʠ 

ʚ ʂʦʥʩʪʠʪʫʮʠʠ ʈʌ:  

- ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʘʚʦʩʫʜʠʷ ʪʦʣʴʢʦ ʩʫʜʦʤ; 

- ʜʦʩʪʫʧʥʦʩʪʴ ʩʫʜʝʙʥʦʡ ʚʣʘʩʪʠ ʠ ʦʢʘʟʘʥʠʝ ʙʝʩʧʣʘʪʥʦʡ 

ʶʨʠʜʠʯʝʩʢʦʡ ʧʦʤʦʱʠ ʜʣʷ ʦʪʜʝʣʴʥʳʭ ʢʘʪʝʛʦʨʠʡ ʥʘʩʝʣʝʥʠʷ; 

- ʨʘʚʝʥʩʪʚʦ ʚʩʝʭ ʧʝʨʝʜ ʟʘʢʦʥʦʤ ʠ ʩʫʜʦʤ ʠ ʜʨʫʛʠʝ.  

ʄʥʦʛʠʤʠ ʨʘʟʣʠʯʥʳʤʠ ʫʯʸʥʳʤʠ  ʥʘʫʢʠ ʛʨʘʞʜʘʥʩʢʦʛʦ 

ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ ʧʨʘʚʘ ʠʟʫʯʘʣʠʩʴ ʧʦʣʦʞʝʥʠʷ ʩʫʜʝʙʥʦʛʦ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ ʢ ʪʘʢʠʤ ʤʦʞʥʦ ʦʪʥʝʩʪʠ  ɽ.ɺ. ɺʘʩʴʢʦʚʩʢʦʛʦ, ɺ.ʅ. 

ʀʚʘʢʠʥʘ, ʀ.ʄ. ʀʣʴʠʥʩʢʫʶ, ʃ.ʌ. ʃʝʩʥʠʮʢʫʶ ʠ ʜʨ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʦʜ ʩʫʜʝʙʥʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʦʤ ʧʦʥʠʤʘʝʪʩʷ 

ʩʦʚʝʨʰʝʥʠʝ ʩʫʜʝʙʥʳʤ ʧʨʝʜʩʪʘʚʠʪʝʣʝʤ ʧʨʦʮʝʩʩʫʘʣʴʥʳʭ ʜʝʡʩʪʚʠʡ ʦʪ 

ʠʤʝʥʠ ʧʨʝʜʩʪʘʚʣʷʝʤʦʛʦ, ʘ ʪʘʢʞʝ ʚ ʠʥʪʝʨʝʩʘʭ ʜʘʥʥʦʛʦ ʣʠʮʘ. 

ʅʝʦʙʭʦʜʠʤʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʧʨʦʮʝʩʩʫʘʣʴʥʦʝ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʥʝ ʫʩʪʘʥʘʚʣʠʚʘʝʪ: 

- ʢʘʢʠʭ-ʣʠʙʦ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʭ ʪʨʝʙʦʚʘʥʠʡ ʢ ʣʠʮʘʤ, 

ʦʩʫʱʝʩʪʚʣʷʶʱʠʤ ʩʫʜʝʙʥʦ-ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʢʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ; ʥʝʪ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʩʫʜʝʙʥʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʟʘ ʜʦʧʫʱʝʥʥʳʝ 

ʟʣʦʫʧʦʪʨʝʙʣʝʥʠʷ ʧʨʦʮʝʩʩʫʘʣʴʥʳʤʠ ʧʨʘʚʘʤʠ;  

- ʚ ʪʝʦʨʠʠ ʠ ʧʨʘʢʪʠʢʝ ʛʨʘʞʜʘʥʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʥʝ ʩʬʦʨʤʠʨʦʚʘʥ 

ʝʜʠʥʳʡ ʧʦʜʭʦʜ ʢ ʚʦʧʨʦʩʫ ʦʧʨʝʜʝʣʝʥʠʷ ʨʘʟʤʝʨʘ ʧʦʜʣʝʞʘʱʠʭ ʚʟʳʩʢʘʥʠʶ 

ʩʫʤʤ ʩʫʜʝʙʥʳʭ ʨʘʩʭʦʜʦʚ, ʧʦʥʝʩʝʥʥʳʭ ʫʯʘʩʪʥʠʢʦʤ ʜʝʣʘ ʥʘ ʦʧʣʘʪʫ ʫʩʣʫʛ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷ;  
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- ʪʨʝʙʫʝʪ ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʘ ʧʦʚʳʰʝʥʠʷ ʦʙʱʝʛʦ ʫʨʦʚʥʷ 

ʢʘʯʝʩʪʚʘ ʦʢʘʟʳʚʘʝʤʳʭ ʩʫʜʝʙʥʦ-ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʢʠʭ ʫʩʣʫʛ ʠ ʤʥʦʛʠʝ 

ʜʨʫʛʠʝ. 

ʇʨʘʚʦ ʥʘ ʧʦʣʫʯʝʥʠʝ ʢʚʘʣʠʬʠʮʠʨʦʚʘʥʥʦʡ ʶʨʠʜʠʯʝʩʢʦʡ ʧʦʤʦʱʠ, ʚ 

ʩʠʣʫ ʨʷʜʘ ʧʨʠʯʠʥ ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʟʘʪʨʫʜʥʝʥʘ. ɺ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ 

ʵʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʧʦʣʫʯʝʥʠʠ ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʶʨʠʜʠʯʝʩʢʠʭ ʫʩʣʫʛ ʥʠʟʢʦʛʦ 

ʢʘʯʝʩʪʚʘ. 

ʅʘ ʦʩʥʦʚʘʥʠʠ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ ʥʫʞʥʦ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʦʧʦʣʥʠʪʴ 

ʩʪ. 49 ɻʇʂ ʠ ʧʨʷʤʦ ʫʢʘʟʘʪʴ ʚ ʥʝʡ, ʯʪʦ ʩʫʜ, ʜʦʧʫʩʢʘʷ ʢ ʫʯʘʩʪʠʶ ʧʦ ʜʝʣʫ 

ʧʨʝʜʩʪʘʚʠʪʝʣʷ, ʦʙʷʟʘʥ ʚʳʷʩʥʠʪʴ, ʷʚʣʷʝʪʩʷ ʣʠ ʜʘʥʥʳʡ ʩʫʜʝʙʥʳʡ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤ ʠʣʠ ʦʢʘʟʳʚʘʝʪ ʫʩʣʫʛʠ ʥʘ 

ʥʝʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʦʩʥʦʚʝ.  

ɺʦʧʨʦʩ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʧʨʝʜʩʪʘʚʠʪʝʣʷ ʥʝ ʫʢʘʟʘʥ ʚ ɻʇʂ ʈʌ. ʅʘ 

ʥʘʰ ʚʟʛʣʷʜ, ʥʫʞʥʦ ʚʥʝʩʪʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʟʤʝʥʝʥʠʷ ʚ 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʨʠʤʝʥʠʪʴ  ʢ ʧʨʝʜʩʪʘʚʠʪʝʣʶ 

ʢʦʥʢʨʝʪʥʳʡ ʚʠʜ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʳ ʧʨʝʜʣʘʛʘʝʤ ʯʸʪʢʦ 

ʦʧʨʝʜʝʣʠʪʴ ʤʝʨʫ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ, ʮʝʣʠ ʝʸ ʧʨʠʤʝʥʝʥʠʷ, ʦʩʥʦʚʘʥʠʷ, 

ʧʦʨʷʜʦʢ ʝʸ ʥʘʟʥʘʯʝʥʠʷ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʢ ʧʨʝʜʩʪʘʚʠʪʝʣʷʤ, 

ʦʙʣʘʜʘʶʱʠʤ ʩʧʝʮʠʘʣʴʥʳʤ ʧʨʘʚʦʚʳʤ ʩʪʘʪʫʩʦʤ, ʪ. ʝ ʘʜʚʦʢʘʪʘʤ ʩʪʦʠʪ 

ʫʩʪʘʥʦʚʠʪʴ ʟʘʧʨʝʪ ʥʘ ʦʢʘʟʘʥʠʝ ʘʜʚʦʢʘʪʩʢʠʭ ʫʩʣʫʛ ʥʘ ʦʧʨʝʜʝʣʸʥʥʳʡ 

ʩʨʦʢ.  

ʂ ʩʦʞʘʣʝʥʠʶ,  ʥʝ ʩʫʱʝʩʪʚʫʝʪ ʝʜʠʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʚʦʧʨʦʩʫ 

ʦʧʨʝʜʝʣʝʥʠʷ ʢʦʥʢʨʝʪʥʦʛʦ ʨʘʟʤʝʨʘ, ʧʦʜʣʝʞʘʱʠʭ ʚʟʳʩʢʘʥʠʶ ʩʫʤʤ 

ʩʫʜʝʙʥʳʭ ʨʘʩʭʦʜʦʚ, ʧʦʥʝʩʝʥʥʳʭ ʫʯʘʩʪʥʠʢʦʤ ʜʝʣʘ ʥʘ ʦʧʣʘʪʫ ʫʩʣʫʛ 

ʩʫʜʝʙʥʦʛʦ ʧʨʝʜʩʪʘʚʠʪʝʣʷ. 

ʊʘʢ, ʩʦʛʣʘʩʥʦ ʇʦʩʪʘʥʦʚʣʝʥʠʶ ʇʣʝʥʫʤʘ ɺʝʨʭʦʚʥʦʛʦ ʉʫʜʘ 

ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʦʪ 21 ʷʥʚʘʨʷ 2016 ʛ. N 1  "ʆ ʥʝʢʦʪʦʨʳʭ ʚʦʧʨʦʩʘʭ 

ʧʨʠʤʝʥʝʥʠʷ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦ ʚʦʟʤʝʱʝʥʠʠ ʠʟʜʝʨʞʝʢ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʨʘʩʩʤʦʪʨʝʥʠʝʤ ʜʝʣʘ" ʨʘʩʭʦʜʳ ʥʘ ʦʧʣʘʪʫ ʫʩʣʫʛ ʧʨʝʜʩʪʘʚʠʪʝʣʷ, 

ʚʟʳʩʢʠʚʘʝʪʩʷ ʚ ʨʘʟʫʤʥʳʭ ʧʨʝʜʝʣʘʭ[2]. 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʠʥʩʪʠʪʫʪʘ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ ʚ ʛʨʘʞʜʘʥʩʢʦʤ 

ʧʨʦʮʝʩʩʫʘʣʴʥʦʤ ʧʨʘʚʝ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ,  ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʝʨʝʩʤʦʪʨʘ 

ʦʪʜʝʣʴʥʳʭ ʧʦʣʦʞʝʥʠʡ ʛʣ. 5 ɻʇʂ ʈʌ. ʇʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʚ ʧʝʨʚʫʶ 

ʦʯʝʨʝʜʴ ʥʝʦʙʭʦʜʠʤʦ ʯʝʪʢʦ ʨʘʟʜʝʣʠʪʴ ʧʨʦʮʝʩʩʫʘʣʴʥʦʝ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʦ 

ʥʘ ʢʦʥʢʨʝʪʥʳʝ ʚʠʜʳ, ʟʘʢʨʝʧʣʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʤ ʮʝʣʝʡ, ʟʘʜʘʯ. 

ɼʘʥʥʳʝ ʠʟʤʝʥʝʥʠʷ ʧʦʟʚʦʣʷʪ ʦʙʝʩʧʝʯʠʪʴ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʘʚʦʟʘʱʠʪʥʦʡ ʬʫʥʢʮʠʠ ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ ʚ ʛʨʘʞʜʘʥʩʢʦʤ ʧʨʦʮʝʩʩʝ, ʘ 

ʪʘʢʞʝ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ, ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʚʘʞʠʪʝʣʴʥʦʛʦ 

ʦʪʥʦʰʝʥʠʷ ʢ ʟʘʢʦʥʫ ʠ ʩʫʜʫ[3]. 

ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʜʝʡʩʪʚʫʶʱʝʝ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʦ ʤʦʞʥʦ ʩʜʝʣʘʪʴ 

ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʩʝʛʦʜʥʷ ʚ ʥʝʤ ʥʝ ʩʦʜʝʨʞʠʪʩʷ ʯʝʪʢʦ 

ʨʝʛʣʘʤʝʥʪʠʨʦʚʘʥʥʳʭ, ʵʬʬʝʢʪʠʚʥʦ ʬʫʥʢʮʠʦʥʠʨʫʶʱʠʭ ʧʨʘʚʦʚʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʨʘʟʨʝʰʝʥʠʷ ʨʷʜʘ ʧʨʦʙʣʝʤʥʳʭ ʘʩʧʝʢʪʦʚ ʧʨʦʮʝʩʩʫʘʣʴʥʦʛʦ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴʩʪʚʘ ʚ ʛʨʘʞʜʘʥʩʢʦʤ ʧʨʦʮʝʩʩʝ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ.  
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SECTION XII. Educational Sciences  

(ʇʝʜʘʛʦʛʠʯʝʩʢʠʝ ʥʘʫʢʠ) 
 

 

ɸʨʭʘʥʛʝʣʴʩʢʘʷ ʅ.ɺ. 
ʧʨʝʧʦʜʘʚʘʪʝʣʴ ʄʝʞʜʫʥʘʨʦʜʥʦʛʦ ʶʨʠʜʠʯʝʩʢʦʛʦ ʠʥʩʪʠʪʫʪʘ  

(ɸʩʪʨʘʭʘʥʩʢʠʡ ʬʠʣʠʘʣ) 

 

ʎɽʅʅʆʉʊʔ ʏɽʃʆɺɽʏɽʉʂʆʁ ɾʀɿʅʀ  
ɺ ʉʆʎʀʆʂʋʃʔʊʋʈʅʓʍ ʂʆʅʉʊɸʅʊɸʍ  

ʉʆɺʈɽʄɽʅʅʆɻʆ ʆɹʑɽʉʊɺɸ 

 

ʎʝʥʥʦʩʪʴ ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʥʠʢʘʣʴʥʫʶ 

ʬʠʣʦʩʦʬʩʢʫʶ ʧʨʦʙʣʝʤʫ, ʦʧʠʨʘʶʱʫʶʩʷ ʥʘ ʦʧʳʪ, ʥʘʨʦʜʥʫʶ ʤʫʜʨʦʩʪʴ ʠ 

ʤʠʨʦʚʦʟʟʨʝʥʯʝʩʢʠʝ ʮʝʥʥʦʩʪʠ ʧʨʝʜʰʝʩʪʚʫʶʱʠʭ ʧʦʢʦʣʝʥʠʡ, ʥʘ ʥʘʫʯʥʳʝ 

ʜʦʩʪʠʞʝʥʠʷ ʚ ʦʙʣʘʩʪʠ ʛʫʤʘʥʠʪʘʨʥʦʛʦ ʠ ʝʩʪʝʩʪʚʝʥʥʦ-ʥʘʫʯʥʦʛʦ, 

ʪʝʭʥʠʯʝʩʢʦʛʦ ʟʥʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʩʪʠ, ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʬʫʪʫʨʦʣʦʛʠʯʝʩʢʦʛʦ 

ʧʨʦʛʥʦʟʘ ʨʘʟʚʠʪʠʷ ʯʝʣʦʚʝʯʝʩʪʚʘ, ʝʛʦ ʥʦʚʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ 

ʜʦʩʪʠʞʝʥʠʡ. 

ʇʨʝʜʩʪʘʚʠʪʝʣʴ ʨʫʩʩʢʦʡ ʨʝʣʠʛʠʦʟʥʦʡ ʬʠʣʦʩʦʬʠʠ, ʙʦʛʦʩʣʦʚ 

ɼ.ɺ.ʉʢʨʳʥʯʝʥʢʦ ʚ ʩʚʦʝʡ ʨʘʙʦʪʝ çʎʝʥʥʦʩʪʴ ʞʠʟʥʠ ʧʦ ʩʦʚʨʝʤʝʥʥʦ-

ʬʠʣʦʩʦʬʩʢʦʤʫ ʠ ʭʨʠʩʪʠʘʥʩʢʦʤʫ ʫʯʝʥʠʶè ʦʪʤʝʯʘʣ, ʠʩʭʦʜʷ ʠʟ 

ʨʝʣʠʛʠʦʟʥʦʛʦ ʘʩʧʝʢʪʘ ʦʩʤʳʩʣʝʥʠʷ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, çʞʠʟʥʴ 

ʯʝʣʦʚʝʯʝʩʢʘʷ ʧʦʣʫʯʘʝʪ ʩʚʦʶ ʮʝʥʥʦʩʪʴ ʧʦʜ ʫʩʣʦʚʠʝʤ ʩʤʳʩʣʘ ʝʝ. ʉʤʳʩʣ 

ʞʝ ʞʠʟʥʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʪʨʝʤʣʝʥʠʠ ʯʝʣʦʚʝʢʘ ʢ ɹʦʛʫ ʠ ʚ ʥʨʘʚʩʪʚʝʥʥʦʤ 

ʩʘʤʦʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʠè.[1] 

ʈʝʣʠʛʠʦʟʥʳʝ ʧʦʟʠʮʠʠ ʥʝʨʝʜʢʦ ʚʩʪʨʝʯʘʶʪ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʩʦ 

ʩʪʦʨʦʥʳ ʩʚʝʪʩʢʦʡ ʵʪʠʢʠ ʠ ʬʠʣʦʩʦʬʠʠ. ɺ ʯʘʩʪʥʦʩʪʠ, ʘʪʝʠʩʪʠʯʝʩʢʘʷ 
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ʣʠʥʠʷ ʵʢʟʠʩʪʝʥʮʠʘʣʠʟʤʘ  ʧʦʜʚʦʜʠʪ ʯʝʣʦʚʝʢʘ ʢ ʧʨʦʙʣʝʤʝ ʚʳʙʦʨʘ.   

ɾʠʟʥʴ ʠ ʩʤʝʨʪʴ ʢʘʢ ʢ ʦʩʦʟʥʘʥʥʦ ʚʳʙʨʘʥʥʳʝ  ʚʦʟʤʦʞʥʦʩʪʠ . ɸ.ʂʘʤʶ ʠ 

ɾ. -ʇ.ʉʘʨʪʨ ʛʦʚʦʨʠʣʠ, ʯʪʦ çʚʦʟʤʦʞʥʦʩʪʴ ʩʘʤʦʫʙʠʡʩʪʚʘ ð ʵʪʦ ʪʦ, ʯʪʦ 

ʦʪʣʠʯʘʝʪ ʯʝʣʦʚʝʢʘ ʦʪ ʞʠʚʦʪʥʳʭ, ʠʙʦ ʦʥʘ ʩʚʷʟʘʥʘ ʩ ʦʩʦʟʥʘʥʠʝʤ ʠ ʩ 

ʚʳʙʦʨʦʤ, ʘ ɻ.ʄʘʨʩʝʣʴ ʚʠʜʝʣ ʚ ʥʝʤ ʥʘʯʘʣʴʥʫʶ ʪʦʯʢʫ ʣʶʙʦʛʦ ʧʦʜʣʠʥʥʦ 

ʤʝʪʘʬʠʟʠʯʝʩʢʦʛʦ ʤʳʰʣʝʥʠʷ. ʉʘʤʦʫʙʠʡʩʪʚʦ ʩʚʷʟʳʚʘʣʦʩʴ ʜʘʞʝ ʩ 

ʯʝʣʦʚʝʯʝʩʢʠʤ ʜʦʩʪʦʠʥʩʪʚʦʤ ð ʂʘʤʶ ʫʩʤʘʪʨʠʚʘʣ ʩʫʪʴ ʚʦʧʨʦʩʘ ʚ ʪʦʤ, 

ʯʪʦʙʳ çʩʪʘʪʴ ʭʦʟʷʠʥʦʤ ʩʦʙʩʪʚʝʥʥʦʡ ʩʤʝʨʪʠè.[2] 

ʄʥʦʛʦʦʙʨʘʟʠʝ ʧʦʜʭʦʜʦʚ ʚ ʦʩʚʝʱʝʥʠʠ ʚʦʧʨʦʩʦʚ ʥʨʘʚʩʪʚʝʥʥʦʩʪʠ, 

ʧʦʚʝʜʝʥʠʷ ʣʠʯʥʦʩʪʠ ʚ ʩʦʚʨʝʤʝʥʥʦʤ ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʤ ʧʨʦʩʪʨʘʥʩʪʚʝ, ʝʝ 

ʮʝʥʥʦʩʪʥʳʭ ʦʨʠʝʥʪʠʨʦʚ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ,  ʧʦʟʚʦʣʷʝʪ ʚʟʛʣʷʥʫʪʴ ʥʘ 

ʩʤʳʩʣʦʦʙʨʘʟʦʚʘʥʠʝ  ʠ ʘʢʩʠʦʣʦʛʠʯʝʩʢʠʝ ʢʦʤʧʦʥʝʥʪʳ ʯʝʣʦʚʝʯʝʩʢʦʡ  

ʞʠʟʥʠ ʩ ʨʘʟʣʠʯʥʳʭ ʧʣʦʩʢʦʩʪʝʡ, ʧʨʦʙʫʞʜʘʷ ʠʥʪʝʨʝʩ ʢ ʬʠʣʦʩʦʬʩʢʠʤ 

ʨʘʟʤʳʰʣʝʥʠʷʤ.  ʅʦ ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʩʧʦʩʦʙʥʦ ʚʚʝʩʪʠ ʚ ʟʘʙʣʫʞʜʝʥʠʝ 

ʚʚʠʜʫ ʣʠʯʥʦʩʪʥʦʡ ʥʝʟʨʝʣʦʩʪʠ, ʥʝʫʚʝʨʝʥʥʦʩʪʠ, ʦʪʩʫʪʩʪʚʠʷ ʥʝʦʙʭʦʜʠʤʦʛʦ 

ʞʠʟʥʝʥʥʦʛʦ ʦʧʳʪʘ, ʘ ʩʘʤʦʝ ʛʣʘʚʥʦʝ,  ʚ ʩʠʣʫ ʦʧʨʝʜʝʣʸʥʥʳʭ 

ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʥʘʨʫʰʠʪʴ ʠʣʠ ʠʩʢʘʟʠʪʴ ʜʫʭʦʚʥʦ-ʥʨʘʚʩʪʚʝʥʥʫʶ 

ʧʘʨʘʜʠʛʤʫ ʩʦʚʨʝʤʝʥʥʦʛʦ ʯʝʣʦʚʝʢʘ. 

ʆʜʥʦʡ ʠʟ ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʢʦʤʧʣʝʢʩʥʳʭ ʧʨʦʙʣʝʤ ʩʦʚʨʝʤʝʥʥʦʛʦ 

ʦʙʱʝʩʪʚʘ ʷʚʣʷʝʪʩʷ ʩʫʠʮʠʜʘʣʴʥʦʝ ʧʦʚʝʜʝʥʠʝ ʣʠʯʥʦʩʪʠ. 

ʉʫʠʮʠʜ (ʦʪ ʣʘʪ. sui   caedes ð ʫʙʠʡʩʪʚʦ ʩʘʤʦʛʦ ʩʝʙʷ)  - 

ʧʨʝʜʥʘʤʝʨʝʥʥʦʝ ʣʠʰʝʥʠʝ ʩʝʙʷ ʞʠʟʥʠ, ʩʘʤʦʫʙʠʡʩʪʚʦ. 

ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʣʠʬʘʢʪʦʨʥʦʩʪʴ ʩʫʠʮʠʜʘ ʦʙʲʷʩʥʷʝʪʩʷ 

ʮʝʣʳʤ ʨʷʜʦʤ ʷʚʣʝʥʠʡ ʦʪ ʧʩʠʭʦʛʝʥʝʪʠʯʝʩʢʦʡ  ʧʨʝʜʨʘʩʧʦʣʦʞʝʥʥʦʩʪʠ (ʚ 

ʯʘʩʪʥʦʩʪʠ, ʚʚʠʜʫ ʜʠʩʬʫʥʢʮʠʠ ʩʝʨʦʪʦʥʠʥʝʨʛʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ) ʜʦ 

ʢʨʠʟʠʩʘ ʩʦʮʠʦʢʫʣʴʪʫʨʥʳʭ ʠ ʧʦʣʠʪʠʯʝʩʢʠʭ ʚʟʛʣʷʜʦʚ. [3] 

ʇʦʜ ʩʫʠʮʠʜʘʣʴʥʳʤ ʧʦʚʝʜʝʥʠʝʤ ʧʦʥʠʤʘʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʘʷ ʬʦʨʤʘ 

ʘʢʪʠʚʥʦʩʪʠ ʯʝʣʦʚʝʢʘ, ʩ ʭʘʨʘʢʪʝʨʥʳʤʠ  ʘʥʪʠʚʠʪʘʣʴʥʳʤʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʷʤʠ (ʦʙʝʩʮʝʥʠʚʘʥʠʝ ʞʠʟʥʠ), ʩʦʙʩʪʚʝʥʥʦ ʩʫʠʮʠʜʘʣʴʥʳʤʠ 

ʤʳʩʣʷʤʠ (ʚʳʨʘʞʝʥʠʝ ʞʝʣʘʥʠʷ ʫʤʝʨʝʪʴ) ʠ ʜʘʣʴʥʝʡʰʠʡ ʧʝʨʝʭʦʜ ʢ 

ʘʢʪʠʚʥʳʤ ʬʦʨʤʘʤ ʨʝʘʣʠʟʘʮʠʠ ʟʘʜʫʤʘʥʥʦʛʦ. 

ʊʨʝʚʦʞʥʦʡ ʦʩʪʘʝʪʩʷ ʪʝʥʜʝʥʮʠʷ ʨʦʩʩʠʡʩʢʠʭ ʰʢʦʣʴʥʠʢʦʚ ʠ 

ʩʪʫʜʝʥʪʦʚ (ʦʪ 15 ʜʦ 25 ʣʝʪ) ʢ ʩʘʤʦʫʙʠʡʩʪʚʫ. ɿʘ 2017 ʧʦ ʨʘʟʥʳʤ ʜʘʥʥʳʤ 

ʧʦʢʦʥʯʠʣʠ ʩ ʩʦʙʦʡ ʦʪ  2300 ʜʦ 3000  ʨʦʩʩʠʷʥ. [4] 

ʎʝʥʥʦʩʪʴ ʯʝʣʦʚʝʯʝʩʢʦʡ ʞʠʟʥʠ ʜʣʷ ʵʪʠʭ ʩʦʚʩʝʤ ʶʥʳʭ ʣʶʜʝʡ 

ʦʢʘʟʘʣʘʩʴ ʧʦʜ ʙʦʣʴʰʠʤ ʩʦʤʥʝʥʠʝʤ. ʇʦʵʪʦʤʫ ʛʦʚʦʨʷ ʦ ʧʨʝʚʝʥʪʠʚʥʳʭ 

ʤʝʨʘʭ ʧʦ ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʪʘʢʦʛʦ ʷʚʣʝʥʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ 

ʩʣʝʜʫʶʱʝʝ. ɺʦ-ʧʝʨʚʳʭ,  ʚʚʝʜʝʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʦʙʷʟʘʪʝʣʴʥʦʛʦ ʧʨʝʜʤʝʪʘ 

çʆʩʥʦʚ ʧʨʘʚʦʩʣʘʚʥʦʡ ʢʫʣʴʪʫʨʳ ʠ ʩʚʝʪʩʢʦʡ ʵʪʠʢʠè ʚ ʨʦʩʩʠʡʩʢʠʭ ʰʢʦʣʘʭ 

ʪʨʝʙʫʝʪ ʙʦʣʝʝ ʛʣʫʙʦʢʦʡ ʠ ʢʨʦʧʦʪʣʠʚʦʡ ʧʨʦʨʘʙʦʪʢʠ. ʊʘʢ, ʥʝʦʙʭʦʜʠʤʦ 

ʦʩʦʟʥʘʥʠʝ ʩʘʤʠʤʠ ʧʝʜʘʛʦʛʘʤʠ ʟʥʘʯʝʥʠʷ ʵʪʦʛʦ ʧʨʝʜʤʝʪʘ ʚ ʩʠʩʪʝʤʝ 

ʦʙʨʘʟʦʚʘʥʠʷ (ʟʜʝʩʴ ʚʘʞʥʘ ʵʪʠʯʝʩʢʘʷ ʢʦʥʩʪʘʥʪʘ, ʯʪʦ ʩʫʠʮʠʜ ï ʵʪʦ ʘʢʪ 

ʭʦʪʴ ʠ ʤʦʨʘʣʴʥʦʛʦ ʚʳʙʦʨʘ, ʥʦ ʚ ʩʦʩʪʦʷʥʠʠ ʧʦʣʥʦʡ ʙʝʟʥʘʜʝʞʥʦʩʪʠ,  ʯʪʦ 
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ʘʧʨʠʦʨʠ ʜʦʣʞʥʦ ʙʳʪʴ ʯʫʞʜʦ ʞʠʚʦʤʫ ʯʝʣʦʚʝʢʫ ). ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ 

ʛʨʝʭʦʚʥʦʩʪʴ ʩʫʠʮʠʜʘ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʚʩʝʤʠ ʨʝʣʠʛʠʷʤʠ.  

ɺʦ-ʚʪʦʨʳʭ, ʚʦ ʚʩʝʭ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ, ʚʢʣʶʯʘʷ ʚʫʟʳ, 

ʥʝʦʙʭʦʜʠʤʦ ʫʢʨʝʧʠʪʴ ʰʪʘʪ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʧʝʜʘʛʦʛʦʚ-ʧʩʠʭʦʣʦʛʦʚ, 

ʩʧʦʩʦʙʥʳʭ ʚʳʷʚʠʪʴ ʩʦʩʪʦʷʥʠʝ ʧʦʜʦʧʝʯʥʳʭ ʥʘ ʨʘʥʥʠʭ ʵʪʘʧʘʭ ʢʨʠʟʠʩʘ ʠ 

ʧʨʠʥʷʪʴ ʤʝʨʳ ʧʦ ʫʩʪʨʘʥʝʥʠʶ ʢʦʥʬʣʠʢʪʘ. 

ɺ-ʪʨʝʪʴʠʭ,  ʨʘʙʦʪʘʪʴ ʩ ʩʝʤʴʷʤʠ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʣʦʞʠʪʝʣʴʥʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʭ ʫʯʨʝʞʜʝʥʠʷʭ ʚʘʞʥʦ ʨʘʟʚʠʚʘʪʴ ʩʚʷʟʠ 

çʰʢʦʣʘ ï ʩʝʤʴʷè , çʂʦʣʣʝʜʞ-ʩʝʤʴʷè, çʀʥʩʪʠʪʫʪ-ʩʝʤʴʷè.  

ɺ-ʯʝʪʚʝʨʪʳʭ,  ʦʧʠʨʘʪʴʩʷ ʥʘ ʪʨʘʜʠʮʠʠ ʵʪʥʦʧʝʜʘʛʦʛʠʢʠ. ɺ ʣʶʙʦʡ 

ʵʪʥʠʯʝʩʢʦʡ ʢʫʣʴʪʫʨʝ ʧʨʦʩʣʘʚʣʷʝʪʩʷ ʯʝʣʦʚʝʢ, ʘ ʝʛʦ ʞʠʟʥʴ ʥʘʧʦʣʥʝʥʘ 

ʩʚʷʱʝʥʥʳʤ ʩʤʳʩʣʦʤ. ʇʦʥʠʤʘʥʠʝ ʠ ʦʩʤʳʩʣʝʥʠʝ ʮʝʥʥʦʩʪʠ ʞʠʟʥʠ 

ʯʝʣʦʚʝʢʘ ʧʨʦʷʚʣʷʝʪʩʷ ʚ ʚʦʩʧʝʚʘʥʠʠ ʥʨʘʚʩʪʚʝʥʥʳʭ ʢʘʯʝʩʪʚ ʣʠʯʥʦʩʪʠ 

ʯʝʣʦʚʝʢʘ,  ʜʦʙʨʦʪʝ,  ʯʫʚʩʪʚʝ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ, ʤʠʣʦʩʝʨʜʠʠ, ʩʦʩʪʨʘʜʘʥʠʠ, 

ʣʶʙʚʠ,  ʦʪʟʳʚʯʠʚʦʩʪʠ ʠ ʫʚʘʞʝʥʠʠ. 

ʊʘʢ,  ʤʥʦʛʠʤʠ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʦʪʤʝʯʘʝʪʩʷ ʚʝʩʴʤʘ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ 

ʩʫʠʮʠʜʦʚ ʚ ʨʝʩʧʫʙʣʠʢʘʭ ʉʝʚʝʨʥʦʛʦ ʂʘʚʢʘʟʘ. ʀʤʝʥʥʦ ʵʪʥʦʢʫʣʴʪʫʨʥʘʷ ʠ 

ʨʝʣʠʛʠʦʟʥʘʷ ʩʦʩʪʘʚʣʷʶʱʠʝ ʤʝʥʪʘʣʴʥʦʩʪʠ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʙʦʣʝʝ ʞʝʩʪʢʦʡ 

ʦʮʝʥʢʦʡ ʩʫʠʮʠʜʘ, ʘ ʪʘʢʞʝ ʥʝ ʬʦʨʤʘʣʴʥʳʤ, ʘ ʠʤʝʥʥʦ ʠʩʪʠʥʥʳʤ 

ʩʦʙʣʶʜʝʥʠʝʤ ʧʨʝʜʧʠʩʘʥʠʡ ʨʝʣʠʛʠʦʟʥʦʡ ʙʣʘʛʦʯʝʩʪʠʚʦʡ ʞʠʟʥʠ, ʥʝ 

ʧʦʟʚʦʣʷʶʪ ʯʝʣʦʚʝʢʫ ʩʦʚʝʨʰʠʪʴ ʩʘʤʦʫʙʠʡʩʪʚʦ. ʇʦ ʜʘʥʥʳʤ ʨʫʢʦʚʦʜʠʪʝʣʷ 

ʦʪʜʝʣʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʦʮʠʘʣʴʥʳʭ ʧʨʦʙʣʝʤ ʧʩʠʭʠʯʝʩʢʦʛʦ ʟʜʦʨʦʚʴʷ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʥʘʫʯʥʦʛʦ ʮʝʥʪʨʘ ʩʦʮʠʘʣʴʥʦʡ ʠ ʩʫʜʝʙʥʦʡ ʧʩʠʭʠʘʪʨʠʠ 

ʠʤ. ʉʝʨʙʩʢʦʛʦ ɹʦʨʠʩʘ ʇʦʣʦʞʝʛʦ, ʪʘʢʞʝ ʝʩʪʴ ʵʪʥʦʧʩʠʭʦʣʦʛʠʯʝʩʢʠʝ 

ʢʦʤʧʦʥʝʥʪʳ, ʢʘʢ çʫʚʝʨʝʥʥʦʩʪʴ ʚ ʩʚʦʠʭ ʩʠʣʘʭ, ʨʝʘʢʮʠʷ ʥʘ ʩʪʨʝʩʩ, 

ʥʘʧʨʘʚʣʝʥʥʘʷ ʚʦʚʥʝ, ʘ ʥʝ ʥʘ ʩʝʙʷ, ʘʢʪʠʚʥʦʩʪʴ ʠ ʮʝʣʳʡ ʨʷʜ ʜʨʫʛʠʭ 

ʤʦʤʝʥʪʦʚ. ʕʪʦ ʩʦʯʝʪʘʥʠʝ ʠ ʧʨʝʜʦʧʨʝʜʝʣʷʝʪ ʪʦʪ ʬʘʢʪ, ʯʪʦ ʥʘʠʙʦʣʝʝ 

ʤʝʥʴʰʝʝ ʢʦʣʠʯʝʩʪʚʦ ʩʫʠʮʠʜʦʚ ʠʤʝʥʥʦ ʥʘ ʉʝʚʝʨʥʦʤ ʂʘʚʢʘʟʝè. (ʇʨʘʚʜʘ ʠ 

ʟʜʝʩʴ ʝʩʪʴ ʩʚʦʠ ʠʩʢʣʶʯʝʥʠʷ, ʪʘʢ ʢʘʢ ʩʨʝʜʠ ʫʨʦʞʝʥʮʝʚ ʉʝʚʝʨʥʦʛʦ 

ʂʘʚʢʘʟʘ ʝʩʪʴ ʫʛʨʦʟʘ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʷ ʵʢʩʪʨʝʤʠʩʪʩʢʠʭ ʨʝʣʠʛʠʦʟʥʳʭ 

ʫʯʝʥʠʡ, ʧʨʦʧʘʛʘʥʜʠʨʫʶʱʠʭ ʩʘʤʦʫʙʠʡʩʪʚʦ ʢʘʢ ʛʝʨʦʠʯʝʩʢʠʡ ʧʦʩʪʫʧʦʢ. 

ʕʪʠ ʫʯʝʥʠʷ ʥʝ ʠʤʝʶʪ ʦʪʥʦʰʝʥʠʷ ʢ ʢʣʘʩʩʠʯʝʩʢʦʤʫ ʠʩʣʘʤʫ, ʢʦʪʦʨʳʡ 

ʠʩʧʦʚʝʜʫʝʪ ʟʥʘʯʠʪʝʣʴʥʘʷ ʯʘʩʪʴ ʨʦʩʩʠʡʩʢʠʭ ʤʫʩʫʣʴʤʘʥ). 

ʆʧʠʨʘʷʩʴ ʥʘ ʪʨʘʜʠʮʠʠ ʠ ʮʝʥʥʦʩʪʠ ʥʘʨʦʜʘ,  ʥʘ ʝʛʦ ʙʦʛʘʪʫʶ 

ʢʫʣʴʪʫʨʫ, ʘʫʪʝʥʪʠʯʥʦʩʪʴ,  ʥʘ ʚʦʩʧʝʚʘʥʠʝ ʧʦʜʚʠʛʘ ʠ ʛʝʨʦʠʟʤʘ, ʯʝʣʦʚʝʢ 

ʧʨʠʦʙʨʝʪʘʝʪ ʦʧʳʪ ʧʝʨʝʦʮʝʥʢʠ ʩʚʦʝʛʦ ʧʦʚʝʜʝʥʠʷ ʠ ʘʜʝʢʚʘʪʥʦʛʦ 

ʩʦʮʠʦʢʫʣʴʪʫʨʥʦʛʦ ʧʦʚʝʜʝʥʠʷ. ɺʘʞʥʝʡʰʝʡ ʮʝʥʥʦʩʪʥʦʡ ʦʨʠʝʥʪʘʮʠʝʡ, 

ʧʨʝʧʷʪʩʪʚʫʶʱʝʡ ʩʫʠʮʠʜʘʣʴʥʦʤʫ ʧʦʚʝʜʝʥʠʶ ʠ ʥʘʜʝʣʸʥʥʦʡ 

ʩʤʳʩʣʦʦʙʨʘʟʫʶʱʝʡ  ʟʥʘʯʠʤʦʩʪʴʶ, ʚʳʩʪʫʧʘʝʪ ʦʩʦʟʥʘʥʥʘʷ 

ʨʝʣʠʛʠʦʟʥʦʩʪʴ.   

ɽʩʣʠ ʛʦʚʦʨʠʪʴ ʦ ʩʚʝʪʩʢʦʡ ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ, ʪʦ ʚʘʞʥʦ ʦʩʤʳʩʣʝʥʠʝ 

ʟʥʘʯʝʥʠʷ ʩʦʙʩʪʚʝʥʥʦʡ ʞʠʟʥʠ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʟʘʧʫʩʢʘ ʤʝʭʘʥʠʟʤʘ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʞʠʟʥʝʥʥʳʤ ʪʨʫʜʥʦʩʪʷʤ, ʚʦʣʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʣʠʯʥʦʩʪʠ 

ʠ ʧʨʦʙʫʞʜʝʥʠʷ ʞʝʣʘʥʠʷ ʞʠʪʴ. 
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ʩʪʫʜʝʥʪʢʘ ʌɻɸʆʋ ɺʆ çʖɾʅʓʁ ʌɽɼɽʈɸʃʔʅʓʁ ʋʅʀɺɽʈʉʀʊɽʊè 

 

ʆʉʆɹɽʅʅʆʉʊʀ ʌʆʈʄʀʈʆɺɸʅʀʗ ʋʏɽɹʅʆʁ 

ɼɽʗʊɽʃʔʅʆʉʊʀ ʄʃɸɼʐʀʍ ʐʂʆʃʔʅʀʂʆɺ  
ʉ ʅɸʈʋʐɽʅʅʓʄ ʈɽʏɽɺʓʄ ʈɸɿɺʀʊʀɽʄ 

 

ɺ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʧʨʦʙʣʝʤʫ ʨʝʯʠ ʚ ʧʩʠʭʦʣʦʛʠʠ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʚ ʢʦʥʪʝʢʩʪʝ ʤʳʰʣʝʥʠʷ ʠ ʨʝʯʠ. ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʦʩʦʙʦ 

ʪʝʩʥʫʶ ʚʟʘʠʤʦʩʚʷʟʴ ʤʦʞʥʦ ʚʳʷʚʠʪʴ ʤʝʞʜʫ ʨʝʯʴʶ ʠ ʤʳʰʣʝʥʠʝʤ. 

ʇʦʵʪʦʤʫ ʙʳʣʦ ʙʳ ʥʝʧʨʘʚʠʣʴʥʦ ʫʪʚʝʨʞʜʘʪʴ, ʯʪʦ ʫ ʨʝʙʝʥʢʘ ʩ 

ʥʘʨʫʰʝʥʠʷʤʠ ʨʝʯʠ ʥʝ ʙʫʜʫʪ ʪʘʢʞʝ ʚʦʟʥʠʢʘʪʴ ʠ ʧʨʦʙʣʝʤʳ ʩ ʨʘʟʚʠʪʠʝʤ 

ʤʳʰʣʝʥʠʷ. ʊʘʢʞʝ, ʨʝʙʝʥʦʢ, ʠʤʝʶʱʠʡ ʦʪʢʣʦʥʝʥʠʷ ʚ ʨʘʟʚʠʪʠʠ ʨʝʯʠ, 

ʯʘʱʝ ʚʩʝʛʦ ʙʫʜʝʪ ʠʩʧʳʪʳʚʘʪʴ ʟʘʪʨʫʜʥʝʥʠʷ ʥʝ ʪʦʣʴʢʦ ʩ ʦʩʫʱʝʩʪʚʣʝʥʠʝʤ 

ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʥʦ ʠ ʩ ʦʚʣʘʜʝʥʠʝʤ ʝʡ.  

ɺʦ-ʧʝʨʚʳʭ, ʦʧʨʝʜʝʣʠʤ, ʯʝʤ ʷʚʣʷʝʪʩʷ ʫʯʝʙʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ. 

ʄʦʞʥʦ ʩʢʘʟʘʪʴ, ʯʪʦ ʵʪʦ ʦʩʦʙʳʡ ʚʠʜ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫʯʝʥʠʢʘ, ʢʦʪʦʨʳʡ 

ʦʩʦʟʥʘʥʥʦ ʥʘʧʨʘʚʣʝʥ ʠʤ ʥʘ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʮʝʣʝʡ ʦʙʫʯʝʥʠʷ ʠ 

ʚʦʩʧʠʪʘʥʠʷ, ʚʦʩʧʨʠʥʠʤʘʝʤʳʝ ʠʤ ʢʘʢ ʩʚʦʠ ʣʠʯʥʳʝ ʮʝʣʠ. ɼʣʷ ʪʦʛʦ ʯʪʦʙʳ 

ʧʦʥʷʪʴ, ʯʪʦ ʠʤʝʥʥʦ ʩʦʙʦʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʳʡ ʧʨʦʮʝʩʩ ʚ 

ʫʩʚʦʝʥʠʠ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ (ɿʋʅ), ʠ ʠʟ ʢʘʢʠʭ ʢʦʤʧʦʥʝʥʪʦʚ 

ʩʦʩʪʦʠʪ, ʥʝʦʙʭʦʜʠʤʦ ʠʟʫʯʠʪʴ ʝʛʦ ʩʪʨʫʢʪʫʨʫ. 

ʉʪʨʫʢʪʫʨʘ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʘʢ ʠ ʣʶʙʦʡ ʜʨʫʛʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʨʝʞʜʝ ʚʩʝʛʦ, ʚʢʣʶʯʘʝʪ ʤʦʪʠʚ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ, ʤʦʪʠʚ 
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ʙʫʜʝʪ ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ. ʋʯʝʙʥʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʪʘʥʦʚʠʪʩʷ ʢʨʘʡʥʝ 

ʟʘʪʨʫʜʥʠʪʝʣʴʥʦʡ ʙʝʟ ʧʦʩʪʘʥʦʚʢʠ ʫʯʝʙʥʦʡ ʟʘʜʘʯʠ ï  ʮʝʣʠ, ʢʦʪʦʨʫʶ 

ʩʪʘʚʷʪ ʧʝʨʝʜ ʫʯʘʱʠʤʠʩʷ ʚ ʬʦʨʤʝ ʧʨʦʙʣʝʤʥʦʡ ʟʘʜʘʯʠ, ʩʦʟʜʘʶʱʝʡ 

ʫʯʝʙʥʫʶ ʩʠʪʫʘʮʠʶ. ʎʝʣʴ ʠ ʨʝʟʫʣʴʪʘʪ ʟʘʢʣʶʯʘʝʪʩʷ ʥʝ ʠʟʤʝʥʝʥʠʝ 

ʧʨʝʜʤʝʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩʫʙʲʝʢʪʘ, ʘ ʚ ʠʟʤʝʥʝʥʠʝ ʩʘʤʦʛʦ ʩʫʙʲʝʢʪʘ. 

ʋʯʝʙʥʳʝ ʜʝʡʩʪʚʠʷ, ʷʚʣʷʶʱʠʝʩʷ ʧʦʤʦʱʴʶ ʚ ʨʝʰʝʥʠʠ ʫʯʝʙʥʳʭ ʟʘʜʘʯ ï 

ʝʱʝ ʦʜʥʘ ʩʦʩʪʘʚʣʷʶʱʘʷ ʵʪʦʡ ʩʪʨʫʢʪʫʨʳ. ʈʝʙʝʥʦʢ ʜʦʣʞʝʥ ʥʘʫʯʠʪʴʩʷ 

ʚʳʯʣʝʥʷʪʴ ʧʨʦʙʣʝʤʫ ʠʟ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ, ʚʳʷʚʣʷʪʴ ʦʙʱʠʡ ʩʧʦʩʦʙ 

ʨʘʟʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤʳ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ; ʤʦʜʝʣʠʨʦʚʘʪʴ ʦʙʱʠʝ ʩʧʦʩʦʙʳ 

ʨʝʰʝʥʠʷ ʫʯʝʙʥʳʭ ʧʨʦʙʣʝʤ ʠ ʦʙʱʠʝ ʦʪʥʦʰʝʥʠʷ ʫʯʝʙʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, 

ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʪʴ ʠ ʦʙʦʛʘʱʘʪʴ ʦʙʱʠʝ ʦʪʥʦʰʝʥʠʷ ʠ ʦʙʱʠʝ ʩʧʦʩʦʙʳ 

ʜʝʡʩʪʚʠʷ ʯʘʩʪʥʳʤʠ ʧʨʦʷʚʣʝʥʠʷʤʠ, ʢʦʥʪʨʦʣʠʨʦʚʘʪʴ ʩʚʦʶ ʜʝʷʪʝʣʴʥʦʩʪʴ ʠ 

ʦʮʝʥʠʚʘʪʴ ʝʝ. [1] 

ʇʝʨʝʜ ʪʝʤ, ʢʘʢ ʧʝʨʝʡʪʠ ʢ ʦʩʦʙʝʥʥʦʩʪʷʤ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʯʝʙʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʝʪʝʡ ʩ ʥʘʨʫʰʝʥʥʳʤ ʨʝʯʝʚʳʤ ʨʘʟʚʠʪʠʝʤ, ʥʝʦʙʭʦʜʠʤʦ 

ʨʘʩʩʤʦʪʨʝʪʴ ʦʩʦʙʝʥʥʦʩʪʠ ʜʝʪʝʡ ʩ ʦʙʱʠʤ ʥʝʜʦʨʘʟʚʠʪʠʝʤ ʨʝʯʠ. ʇʦʜ ʆʅʈ 

(ʦʙʱʠʤ ʥʝʜʦʨʘʟʚʠʪʠʝʤ ʨʝʯʠ) ʧʨʠʥʷʪʦ ʧʦʥʠʤʘʪʴ ʪʘʢʦʝ ʥʘʨʫʰʝʥʠʝ ʨʝʯʠ ʫ 

ʜʝʪʝʡ ʩ ʩʦʭʨʘʥʥʳʤ ʠʥʪʝʣʣʝʢʪʦʤ ʠ ʥʦʨʤʘʣʴʥʳʤ ʩʣʫʭʦʤ, ʢʦʪʦʨʦʝ 

ʚʳʨʘʞʘʝʪʩʷ ʥʝʜʦʨʘʟʚʠʪʠʝ ʚʩʝʭ ʢʦʤʧʦʥʝʥʪʦʚ ʨʝʯʝʚʦʡ ʩʠʩʪʝʤʳ. ʄʣʘʜʰʠʝ 

ʰʢʦʣʴʥʠʢʠ ʩ ʆʅʈ ʠʤʝʶʪ ʥʘʨʫʰʝʥʠʝ ʥʝ ʪʦʣʴʢʦ ʩʤʳʩʣʦʚʦʡ, ʥʦ ʠ 

ʧʨʦʠʟʥʦʩʠʪʝʣʴʥʦʡ ʩʪʦʨʦʥʳ ʨʝʯʠ. ɸ ʪʘʢʞʝ ʠʭ ʨʝʯʴ ʧʨʦʷʚʣʷʝʪʩʷ ʧʦʟʞʝ, 

ʯʝʤ ʫ ʩʚʝʨʩʪʥʠʢʦʚ, ʠʤʝʶʪʩʷ ʜʝʬʝʢʪʳ ʧʨʦʠʟʥʦʰʝʥʠʷ, ʩʣʦʚʘʨʥʳʡ ʟʘʧʘʩ 

ʨʝʟʢʦ ʦʛʨʘʥʠʯʝʥ, ʩʧʝʮʠʬʠʯʥʦ ʥʘʨʫʰʝʥʘ ʩʣʦʛʦʚʘʷ ʩʪʨʫʢʪʫʨʘ ʩʣʦʚ.  

ʈʝʯʝʚʦʝ ʥʝʜʦʨʘʟʚʠʪʠʝ ʤʣʘʜʰʠʭ ʰʢʦʣʴʥʠʢʦʚ ʤʦʞʝʪ ʙʳʪʴ 

ʚʳʨʘʞʝʥʦ ʚ ʨʘʟʥʦʡ ʩʪʝʧʝʥʠ: ʦʪ ʧʦʣʥʦʛʦ ʦʪʩʫʪʩʪʚʠʷ ʨʝʯʝʚʳʭ ʩʨʝʜʩʪʚ 

ʦʙʱʝʥʠʷ ʜʦ ʨʘʟʚʝʨʥʫʪʦʡ ʨʝʯʠ ʩ ʧʨʦʷʚʣʝʥʠʷʤʠ ʣʝʢʩʠʢʦ-ʛʨʘʤʤʘʪʠʯʝʩʢʠʭ 

ʠ ʬʦʥʝʪʠʢʦ-ʬʦʥʝʤʘʪʠʯʝʩʢʠʭ ʥʘʨʫʰʝʥʠʡ. ɺ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʪʝʧʝʥʠ 

ʪʷʞʝʩʪʠ ʨʝʯʝʚʦʛʦ ʜʝʬʝʢʪʘ ʙʳʣʦ ʚʳʜʝʣʝʥʦ ʪʨʠ ʫʨʦʚʥʷ ʨʝʯʝʚʦʛʦ ʨʘʟʚʠʪʠʷ. 

ʆʩʥʦʚʥʦʡ ʢʦʥʪʠʥʛʝʥʪ ʚ ʛʨʫʧʧʘʭ ʆʅʈ ʜʘʥʥʦʛʦ ʚʦʟʨʘʩʪʘ ʩʦʩʪʘʚʣʷʶʪ ʜʝʪʠ 

ʩ 2 ʠ 3 ʫʨʦʚʥʷʤʠ ʨʝʯʝʚʦʛʦ ʨʘʟʚʠʪʠʷ. ʅʘʤʠ ʙʳʣʠ ʠʟʫʯʝʥʳ ʦʩʦʙʝʥʥʦʩʪʠ 

ʨʘʟʚʠʪʠʷ ʜʝʪʝʡ ʩʦ ʚʪʦʨʳʤ ʫʨʦʚʥʝʤ ʨʘʟʚʠʪʠʷ.[2] 

ʇʨʠ ʚʪʦʨʦʤ ʫʨʦʚʥʷ ʨʝʯʝʚʦʛʦ ʨʘʟʚʠʪʠʷ ʦʙʱʝʥʠʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʢʘʢ ʩ ʧʦʤʦʱʴʶ ʞʝʩʪʦʚ ʠ ʥʝʩʚʷʟʥʳʭ ʩʣʦʚ, ʪʘʢ ʠ ʫʧʦʪʨʝʙʣʝʥʠʝʤ 

ʜʦʩʪʘʪʦʯʥʦ ʧʦʩʪʦʷʥʥʳʭ, ʥʦ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʠ ʦʯʝʥʴ ʠʩʢʘʞʝʥʥʳʭ 

ʬʦʥʝʤʘʪʠʯʝʩʢʠ ʠ ʛʨʘʤʤʘʪʠʯʝʩʢʠ ʨʝʯʝʚʳʭ ʩʨʝʜʩʪʚ. ɼʝʪʠ ʥʘʯʠʥʘʶʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʬʨʘʟʦʚʦʡ ʨʝʯʠ, ʤʦʛʫʪ ʦʪʚʝʪʠʪʴ ʥʘ ʚʦʧʨʦʩʳ. ʆʜʥʘʢʦ 

ʩʚʷʟʥʦʡ ʨʝʯʴʶ ʦʥʠ ʧʨʘʢʪʠʯʝʩʢʠ ʥʝ ʚʣʘʜʝʶʪ.[3] 

ʆʙʱʝʝ ʨʝʯʝʚʦʝ ʥʝʜʦʨʘʟʚʠʪʠʝ ʣʶʙʦʛʦ ʫʨʦʚʥʷ, ʢʦʥʝʯʥʦ, 

ʥʘʢʣʘʜʳʚʘʝʪ ʦʪʧʝʯʘʪʦʢ ʥʘ ʬʦʨʤʠʨʦʚʘʥʠʝ ʠ ʜʨʫʛʠʭ ʧʦʟʥʘʚʘʪʝʣʴʥʳʭ 

ʧʨʦʮʝʩʩʦʚ. ɼʣʷ ʜʝʪʝʡ ʩ ʆʅʈ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ ʭʘʨʘʢʪʝʨʝʥ ʩʨʝʜʥʠʡ 

ʫʨʦʚʝʥʴ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʟʨʠʪʝʣʴʥʦʡ ʧʘʤʷʪʠ, ʘ ʪʘʢʞʝ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ 

ʨʝʯʝʩʣʫʭʦʚʦʡ ʧʘʤʷʪʠ. ʄʳʰʣʝʥʠʝ ʜʝʪʝʡ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʨʝʯʠ - ʦʜʥʘ ʠʟ 

ʚʘʞʥʝʡʰʠʭ ʧʨʦʙʣʝʤ ʣʦʛʦʧʩʠʭʦʣʦʛʠʠ. ʅ.ʀ. ɾʠʥʢʠʥʘ ʛʦʚʦʨʠʣʘ: 
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çʟʘʜʝʨʞʢʘ ʦʜʥʦʛʦ ʠʟ ʢʦʤʧʦʥʝʥʪʦʚ (ʤʳʰʣʝʥʠʷ ʠʣʠ ʨʝʯʠ) ʫ ʨʝʙʝʥʢʘ 

ʤʦʞʝʪ ʚʳʟʚʘʪʴ ʟʘʜʝʨʞʢʫ ʚʩʝʛʦ ʨʘʟʚʠʪʠʷ ʠʣʠ ʜʘʞʝ ʝʛʦ ʦʩʪʘʥʦʚʢʫè  

ʊ.ɹ. ʌʠʣʠʯʝʚʘ ʠ ɻ.ɸ. ʏʠʨʢʠʥʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʪ ʦʩʦʙʝʥʥʦʩʪʠ 

ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʬʝʨʳ ʜʝʪʝʡ ʩ ʆʅʈ ʪʘʢ: çʆʙʣʘʜʘʷ ʚ ʮʝʣʦʤ 

ʧʦʣʥʦʮʝʥʥʳʤʠ ʧʨʝʜʧʦʩʳʣʢʘʤʠ ʜʣʷ ʦʚʣʘʜʝʥʠʷ ʤʳʩʣʠʪʝʣʴʥʳʤʠ 

ʦʧʝʨʘʮʠʷʤʠ, ʜʦʩʪʫʧʥʳʤʠ ʚʦʟʨʘʩʪʫ, ʜʝʪʠ, ʦʜʥʘʢʦ, ʦʪʩʪʘʶʪ ʚ ʨʘʟʚʠʪʠʠ 

ʥʘʛʣʷʜʥʦ-ʦʙʨʘʟʥʦʛʦ ʤʳʰʣʝʥʠʷ, ʙʝʟ ʩʧʝʮʠʘʣʴʥʦʛʦ ʦʙʫʯʝʥʠʷ ʩ ʪʨʫʜʦʤ 

ʦʚʣʘʜʝʚʘʶʪ ʘʥʘʣʠʟʦʤ, ʩʠʥʪʝʟʦʤ, ʩʨʘʚʥʝʥʠʝʤ, ʯʪʦ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ 

ʥʝʧʦʣʥʦʮʝʥʥʦʡ ʨʝʯʝʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠè.[4] 

ʆʩʦʙʝʥʥʦʩʪʠ ʧʨʦʪʝʢʘʥʠʷ ʤʳʰʣʝʥʠʷ ʫ ʜʝʪʝʡ ʩ ʆʅʈ ʨʘʟʥʦʛʦ 

ʚʦʟʨʘʩʪʘ ʤʦʞʥʦ ʫʚʠʜʝʪʴ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʅ.ʎ. ɺʘʩʠʣʝʚʦʡ (1991) ʠ ʄ. 

ʉʫʭʘʜ (1992). ʀʩʩʣʝʜʦʚʘʥʠʝ ʥʘʛʣʷʜʥʦ-ʦʙʨʘʟʥʦʝ ʤʳʰʣʝʥʠʝ ʫ ʫʯʘʱʠʭʩʷ 

ʨʝʯʝʚʳʭ ʰʢʦʣ ʧʦʢʘʟʘʣʦ ʩʣʝʜʫʶʱʠʝ ʦʩʦʙʝʥʥʦʩʪʠ: ʠʟʣʠʰʥʷʷ 

ʪʦʨʦʧʣʠʚʦʩʪʴ ʠʣʠ ʚʷʣʦʩʪʴ, ʥʝʦʙʜʫʤʘʥʥʦʩʪʴ ʦʪʚʝʪʦʚ, ʩʪʨʝʤʣʝʥʠʝ 

ʫʛʘʜʘʪʴ, ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʧʦʤʦʱʠ ʵʢʩʧʝʨʠʤʝʥʪʘʪʦʨʘ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 

ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʧʦʧʳʪʦʢ, ʦʪʩʫʪʩʪʚʠʝ ʠʥʪʝʨʝʩʘ ʢ 

ʟʘʜʘʥʠʶ, ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʢʦʥʮʝʥʪʨʘʮʠʷ ʚʥʠʤʘʥʠʷ, ʩʣʦʞʥʦʩʪʴ ʚ 

ʚʳʧʦʣʥʝʥʠʠ ʧʨʦʙ, ʩʚʷʟʘʥʥʳʭ ʩ ʣʝʢʩʠʯʝʩʢʠʤ ʠ ʛʨʘʤʤʘʪʠʯʝʩʢʠʤ 

ʨʘʟʚʝʨʪʳʚʘʥʠʝʤ ʦʪʚʝʪʘ.[5] 

ʊ.ɸ. ʌʦʪʝʢʦʚʘ (1998, 2003), ʠʩʩʣʝʜʦʚʘʚʰʘʷ ʦʩʦʙʝʥʥʦʩʪʠ 

ʤʳʩʣʠʪʝʣʴʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʜʝʪʝʡ ʩ ʆʅʈ, ʩʜʝʣʘʣʘ ʚʳʚʦʜ: ʵʪʠʤ ʜʝʪʷʤ 

ʧʨʠʩʫʱʘ ʥʝʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʴ ʨʘʮʠʦʥʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʠ, ʤʝʜʣʝʥʥʘʷ 

ʧʨʦʛʥʦʩʪʠʯʝʩʢʘʷ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʘ ʪʘʢʞʝ ʥʝʫʩʪʦʡʯʠʚʦʩʪʴ ʚʥʠʤʘʥʠʷ ʠ 

ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʧʨʦʜʫʢʪʠʚʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ ʤʳʩʣʠʪʝʣʴʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ.[6] 

ʇʨʝʦʜʦʣʝʥʠʝ ʪʨʫʜʥʦʩʪʝʡ ʬʦʨʤʠʨʦʚʘʥʠʷ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʚʦʟʤʦʞʥʦ ʚ ʩʧʝʮʠʘʣʴʥʦʡ ʰʢʦʣʝ ʜʣʷ ʜʝʪʝʡ ʩ ʥʘʨʫʰʝʥʠʷʤʠ ʨʝʯʠ. ʇʨʦʮʝʩʩ 

ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʣʘʜʰʝʛʦ ʰʢʦʣʴʥʠʢʘ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʧʦʤʠʤʦ 

ʫʩʚʦʝʥʠʷ ɿʋʅ ʠ ʧʨʠʦʙʨʝʪʝʥʠʝ ʥʘʚʳʢʘ ʧʦʩʪʘʥʦʚʢʠ ʫʯʝʙʥʳʭ ʟʘʜʘʯ, 

ʥʘʭʦʞʜʝʥʠʝ ʩʧʦʩʦʙʦʚ ʫʩʚʦʝʥʠʷ ʠ ʧʨʠʤʝʥʝʥʠʷ ʟʥʘʥʠʡ, ʢʦʥʪʨʦʣʴ ʠ 

ʦʮʝʥʢʘ ʩʚʦʠʭ ʜʝʡʩʪʚʠʡ. ʋ ʜʝʪʝʡ ʩ ʆʅʈ ʦʚʣʘʜʝʥʠʝ ʫʯʝʙʥʦʡ 

ʜʝʷʪʝʣʴʥʦʩʪʴʶ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʧʦʜ ʧʦʩʪʦʷʥʥʳʤ ʥʘʙʣʶʜʝʥʠʝʤ ʠ 

ʨʫʢʦʚʦʜʩʪʚʦʤ ʧʝʜʘʛʦʛʘ, ʪʘʢ ʢʘʢ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʩʧʨʘʚʠʪʴʩʷ ʩ ʜʘʥʥʳʤ 

ʧʨʦʮʝʩʩʦʤ ʦʥʠ ʥʝ ʤʦʛʫʪ ʚ ʚʠʜʫ ʦʩʦʙʝʥʥʦʩʪʝʡ ʧʨʦʪʝʢʘʥʠʷ ʧʩʠʭʠʯʝʩʢʠʭ 

ʧʨʦʮʝʩʩʦʚ.[7] 

ʄʦʪʠʚʘʮʠʦʥʥʳʡ ʢʦʤʧʦʥʝʥʪ ʩʪʨʫʢʪʫʨʳ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʫ 

ʜʝʪʝʡ ʩ ʆʅʈ ʦʪʣʠʯʝʥ ʦʪ ʪʦʛʦ, ʯʪʦ ʨʘʟʚʠʚʘʝʪʩʷ ʫ ʜʝʪʝʡ ʩ ʩʚʦʝʚʨʝʤʝʥʥʳʤ 

ʨʝʯʝʚʳʤ ʨʘʟʚʠʪʠʝʤ. ʇʝʨʚʳʝ ʠʟ-ʟʘ ʷʚʥʦʡ ʥʝʜʦʨʘʟʚʠʪʦʩʪʠ ʧʦʟʥʘʚʘʪʝʣʴʥʦʡ 

ʩʬʝʨʳ ʥʝ ʩʧʦʩʦʙʥʳ ʩʬʦʨʤʠʨʦʚʘʪʴ ʚ ʩʝʙʝ ʧʦʟʥʘʚʘʪʝʣʴʥʳʡ ʠʥʪʝʨʝʩ. 

ɺʪʦʨʳʝ - ʩʪʨʝʤʷʪʩʷ ʢ ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʢ ʢ ʦʙʱʝʩʪʚʝʥʥʦ 

ʧʦʣʝʟʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚʦʦʙʱʝ. ʇʦʩʣʝ ʵʪʦʛʦ ʠʭ ʥʘʯʠʥʘʶʪ ʧʨʠʚʣʝʢʘʪʴ 

ʦʪʜʝʣʴʥʳʝ ʧʨʠʝʤʳ ʫʯʝʙʥʦʡ ʨʘʙʦʪʳ. ɸ ʟʘʪʝʤ ʜʝʪʠ ʫʞʝ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ 

ʧʨʝʦʙʨʘʟʦʚʳʚʘʶʪ ʢʦʥʢʨʝʪʥʦ-ʧʨʘʢʪʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʚ ʫʯʝʙʥʦ-
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ʪʝʦʨʝʪʠʯʝʩʢʠʝ. ʇʨʠ ʵʪʦʤ ʦʥʠ ʠʥʪʝʨʝʩʫʶʪʩʷ ʚʥʫʪʨʝʥʥʠʤ ʩʦʜʝʨʞʘʥʠʝʤ 

ʫʯʝʙʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.[8] 

ʊʘʢ ʢʘʢ ʆʅʈ ʚʪʦʨʦʛʦ ʫʨʦʚʥʷ ʥʝ ʧʦʟʚʦʣʷʝʪ ʨʝʙʝʥʢʫ ʦʚʣʘʜʝʪʴ 

ʫʯʝʙʥʳʤʠ ʜʝʡʩʪʚʠʷʤʠ, ʪʦ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʫ ʥʝʛʦ ʚʦʟʥʠʢʥʫʪ ʩʣʦʞʥʦʩʪʠ ʠ 

ʩ ʦʚʣʘʜʝʥʠʝʤ ʫʯʝʙʥʦʡ ʟʘʜʘʯʝʡ. ʇʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʫʯʝʙʥʦʡ ʟʘʜʘʯʠ ʫ 

ʪʘʢʦʛʦ ʨʝʙʝʥʢʘ ʦʪʤʝʯʘʝʪʩʷ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʫʩʧʝʰʥʦʩʪʠ. ʇʨʝʜʣʘʛʘʝʤʳʝ 

ʧʨʝʧʦʜʘʚʘʪʝʣʝʤ ʟʘʜʘʥʠʷ ʨʝʙʝʥʢʦʤ ʚʳʧʦʣʥʷʶʪʩʷ ʩ ʙʦʣʴʰʠʤ 

ʢʦʣʠʯʝʩʪʚʦʤ ʦʰʠʙʦʢ ʠʣʠ ʞʝ ʦʥ ʠ ʚʦʚʩʝ ʦʪʢʘʟʳʚʘʝʪʩʷ ʦʪ ʚʳʧʦʣʥʝʥʠʡ 

ʟʘʜʘʥʠʡ. ʆʰʠʙʢʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʠʤʠ ʥʝ ʟʘʤʝʯʘʶʪʩʷ. ʊʘʢʞʝ ʙʦʣʴʰʘʷ 

ʯʘʩʪʴ ʜʝʪʝʡ ʩ ʆʅʈ ʥʝ ʧʳʪʘʝʪʩʷ ʠʩʧʨʘʚʠʪʴ ʩʚʦʶ ʨʘʙʦʪʫ ʧʦʩʣʝ ʪʦʛʦ, ʢʘʢ 

ʠʤ ʫʢʘʟʘʣʠ ʥʘ ʦʰʠʙʢʠ. 
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SECTION XIII. Architecture and Construction  

(ɸʨʭʠʪʝʢʪʫʨʘ ʠ ʩʪʨʦʠʪʝʣʴʩʪʚʦ) 
 

ɺʠʪʚʠʮʢʠʡ ʄʘʨʢ ʀʥʛʤʘʨʦʚʠʯ 
ʩʪʫʜʝʥʪ, ɻʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

ʇʦʧʦʚ ʄʠʭʘʠʣ ɻʨʠʛʦʨʴʝʚʠʯ (ʥʘʫʯʥʳʡ ʨʫʢʦʚʦʜʠʪʝʣʴ) 
ʢʘʥʜʠʜʘʪ ʪʝʭʥʠʯʝʩʢʠʭ ʥʘʫʢ, ɻʦʨʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ 

 

ʆɹʆʉʅʆɺɸʅʀɽ ʀʉʇʆʃʔɿʆɺɸʅʀʗ ʇɸʅʆʈɸʄʅʆɻʆ 

ʆʉʊɽʂʃɽʅʀʗ ɺ ʆɻʈɸɾɼɸʖʑʀʍ ʂʆʅʉʊʈʋʂʎʀʗʍ 

 
ɸʥʥʦʪʘʮʠʷ. ʉʪʘʪʴʷ ʧʦʩʚʷʱʝʥʘ ʧʨʦʙʣʝʤʘʤ ʧʨʠʤʝʥʝʥʠʷ ʧʘʥʦʨʘʤʥʦʛʦ 

ʦʩʪʝʢʣʝʥʠʷ ʚ ʩʦʚʨʝʤʝʥʥʳʭ ʟʜʘʥʠʷʭ ʠ ʩʦʦʨʫʞʝʥʠʷʭ, ʘ ʪʘʢʞʝ ʩʧʦʩʦʙʘʤ ʠʭ 

ʨʝʰʝʥʠʷ. ʇʨʦʠʟʚʝʜʝʥ ʪʝʧʣʦʪʝʭʥʠʯʝʩʢʠʡ ʨʘʩʯʝʪ, ʮʝʣʴʶ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ 

ʦʙʦʩʥʦʚʘʥʠʷ ʧʨʠʤʝʥʝʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʷ ʧʘʨʘʤʝʪʨʦʚ ʦʢʦʥʥʳʭ ʙʣʦʢʦʚ. 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʘʥʦʨʘʤʥʦʝ ʦʩʪʝʢʣʝʥʠʝ, ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ, 

ʪʝʧʣʦʠʟʦʣʷʮʠʷ, ʩʚʝʪʦʧʨʦʧʫʩʢʥʘʷ ʩʧʦʩʦʙʥʦʩʪʴ, ʥʠʟʢʦʵʤʠʩʩʠʦʥʥʦʝ ʧʦʢʨʳʪʠʝ 

 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʚ ʞʠʣʠʱʥʦʤ ʠ 

ʛʨʘʞʜʘʥʩʢʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʦʣʫʯʠʣʦ ʧʦʥʦʨʤʘʣʴʥʝʝ ʦʩʪʝʢʣʝʥʠʝ. 

ʇʘʥʦʨʘʤʥʦʝ ʦʩʪʝʢʣʝʥʠʝ ï ʦʢʥʘ, ʟʘʥʠʤʘʶʱʠʝ ʚʩʝ ʧʨʦʩʪʨʘʥʩʪʚʦ ʦʪ ʧʦʣʘ 

ʜʦ ʧʦʪʦʣʢʘ [1]. ʆʥʠ ʠʤʝʝʪ ʨʷʜ ʧʨʝʠʤʫʱʝʩʪʚ, ʪʘʢʠʭ ʢʘʢ: ʙʦʣʴʰʘʷ 

ʩʚʝʪʦʧʨʦʧʫʩʢʘʥʠʷ ʩʧʦʩʦʙʥʦʩʪʴ ʠ ʤʥʦʞʝʩʪʚʦ ʵʩʪʝʪʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ. 

ʆʜʥʘʢʦ ʝʩʪʴ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʪʘʢʠʝ ʢʘʢ: ʮʝʥʘ, ʚʳʩʦʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ 

ʫʩʪʘʥʦʚʢʝ ʠ, ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ, ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʤʝʨ ʧʦ ʦʪʦʧʣʝʥʠʶ 

ʧʦʤʝʱʝʥʠʡ.  

ʉʨʦʢ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʪʝʢʣʦʧʘʢʝʪʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʪʝʤ, ʥʘʩʢʦʣʴʢʦ 

ʭʦʨʦʰʦ ʦʙʝʩʧʝʯʝʥʘ ʛʝʨʤʝʪʠʯʥʦʩʪʴ ʩʪʝʢʣʦʧʘʢʝʪʘ. ɽʩʣʠ ʚʣʘʛʦʧʦʛʣʘʪʠʪʝʣʴ 

ʠʣʠ ʛʝʨʤʝʪʠʢ ʪʝʨʷʶʪ ʩʚʦʠ ʩʚʦʡʩʪʚʘ, ʪʦ ʚʥʫʪʨʠ ʦʙʨʘʟʫʝʪʩʷ ʢʦʥʜʝʥʩʘʪ ʠ 

ʩʪʝʢʣʦʧʘʢʝʪ ʪʝʨʷʝʪ ʩʚʦʠ ʩʚʦʡʩʪʚʘ ʠ ʧʦʜʣʝʞʠʪ ʟʘʤʝʥʝ.   

ɽʩʣʠ ʩʪʝʢʣʦʧʘʢʝʪʳ ʪʨʘʥʩʧʦʨʪʠʨʫʶʪʩʷ ʠʣʠ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʥʘ 

ʚʳʩʦʪʝ, ʦʪʣʠʯʘʶʱʠʡʩʷ ʙʦʣʝʝ ʯʝʤ ʥʘ 800ʤ. ʦʪ ʨʘʩʧʦʣʦʞʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʦ ʣʠʙʦ ʜʘʚʣʝʥʠʝ ʚ ʥʠʭ ʜʦʣʞʥʦ ʙʳʪʴ ʟʘʨʘʥʝʝ 

ʦʪʨʝʛʫʣʠʨʦʚʘʥʦ ʥʘ ʟʘʚʦʜʝ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʚʳʩʦʪʦʡ ʧʨʝʜʧʦʣʘʛʘʝʤʦʡ 

ʫʩʪʘʥʦʚʢʠ, ʣʠʙʦ ʩʪʝʢʣʦʧʘʢʝʪ ʜʦʣʞʝʥ ʙʳʪʴ ʦʩʥʘʱʝʥ ʤʝʭʘʥʠʟʤʦʤ 

ʚʳʨʘʚʥʠʚʘʥʠʷ ʜʘʚʣʝʥʠʷ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʱʝʩʪʚʫʝʪ ʪʝʭʥʦʣʦʛʠʷ ʵʣʝʢʪʨʦʭʦʜʥʦʛʦ 

ʦʩʪʝʢʣʝʥʠʷ ʩ ʢʦʥʪʨʦʣʠʨʫʝʤʦʡ ʧʨʦʟʨʘʯʥʦʩʪʴʶ. ʉ ʧʫʣʴʪʘ ʜʠʩʪʘʥʮʠʦʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʤʦʞʥʦ ʠʟʤʝʥʷʪʴ ʩʚʝʪʦʧʨʦʧʫʩʢʘʥʠʝ ʦʩʪʝʢʣʝʥʠʷ. ʂʦʣʠʯʝʩʪʚʦ 

ʮʠʢʣʦʚ ʙʦʣʝʝ 30 ʤʣʥ. 

ʇʨʠʤʝʥʝʥʠʷ ʧʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʥʥʦʛʦ ʦʩʪʝʢʣʝʥʠʷ ʧʦʟʚʦʣʷʝʪ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʚ ʧʦʤʝʱʝʥʠʠ ʦʧʪʠʤʘʣʴʥʳʡ ʢʣʠʤʘʪ, ʩʵʢʦʥʦʤʠʪʴ ʥʘ 

ʢʦʥʜʠʮʠʦʥʠʨʦʚʘʥʠʠ ʠ ʦʪʦʧʣʝʥʠʠ. ʀ ʧʦʵʪʦʤʫ ʦʯʝʥʴ ʚʘʞʥʦ ʟʥʘʪʴ 

ʢʦʵʬʬʠʮʠʝʥʪʳ ʪʝʧʣʦʧʝʨʝʜʘʯʠ ʤʘʪʝʨʠʘʣʦʚ ʚ ʦʢʦʥʥʦʤ ʙʣʦʢʝ ʠ ʠʭ 

ʧʣʦʱʘʜʠ.  
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ʂʦʵʬʬʠʮʠʝʥʪ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʂ (ʤ
2
 *ʉ/ɺʪ) ʚʳʨʘʞʘʝʪʩʷ 

ʢʦʣʠʯʝʩʪʚʦʤ ʪʝʧʣʘ, ʚ ɺʪ, ʧʨʦʭʦʜʷʱʝʤ ʯʝʨʝʟ ʤ
2
 ʩ ʨʘʟʥʠʮʝʡ ʪʝʤʧʝʨʘʪʫʨ ʚ 

ʜʚʫʭ ʩʨʝʜʘʭ ʚ 1 ʛʨʘʜʫʩ ʧʦ ʰʢʘʣʝ ʂʝʣʴʚʠʥʘ. ʂʦʵʬʬʠʮʠʝʥʪ 

ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʠ ʧʦʢʘʟʳʚʘʝʪ, ʥʘʩʢʦʣʴʢʦ ʵʬʬʝʢʪʠʚʥʳʤʠ ʩʚʦʡʩʪʚʘʤʠ 

ʦʙʣʘʜʘʝʪ ʤʘʪʝʨʠʘʣ. ʏʝʤ ʤʝʥʴʰʝ ʵʪʦʪ ʢʦʵʬʬʠʮʠʝʥʪ, ʪʝʤ ʙʦʣʴʰʝ 

ʪʝʧʣʦʠʟʦʣʷʮʠʦʥʥʳʝ ʩʚʦʡʩʪʚʘ ʤʘʪʝʨʠʘʣʘ, ʦʜʥʘʢʦ ʧʨʦʩʪʦʡ ʧʝʨʝʩʯʝʪ K = 

1/R0 ʥʝ ʢʦʨʨʝʢʪʝʥ. 

ʉʘʤʘʷ ʚʳʩʦʢʘʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ ʫ ʤʝʪʘʣʣʦʚ, ʘ ʩʘʤʘʷ ʥʠʟʢʘʷ ʫ 

ʚʦʟʜʫʭʘ. ʀʟ ʵʪʦʛʦ ʩʣʝʜʫʝʪ, ʯʪʦ ʠʟʜʝʣʠʝ, ʠʤʝʶʱʝʝ ʤʥʦʛʦ ʚʦʟʜʫʰʥʳʭ 

ʢʘʤʝʨ, ʥʠʟʢʘʷ ʪʝʧʣʦʧʨʦʚʦʜʥʦʩʪʴ  

ʏʪʦʙʳ ʜʦʙʠʪʴʩʷ ʙʦʣʴʰʝʛʦ ʪʝʧʣʦʩʦʧʨʦʪʠʚʣʝʥʠʷ, ʥʝ ʫʚʝʣʠʯʠʚʘʷ 

ʢʦʣ-ʚʦ ʢʘʤʝʨ, ʯʪʦ ʥʝ ʷʚʣʷʝʪʩʷ ʵʢʦʥʦʤʠʯʝʩʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ, 

ʩʦʚʨʝʤʝʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʪʘʢʠʝ ʢʘʢ: ʟʘʧʦʣʥʝʥʠʝ ʢʘʤʝʨ ʠʥʝʨʪʥʳʤ ʛʘʟʦʤ, 

ʥʘʥʝʩʝʥʠʝ ʥʘ ʧʦʚʝʨʭʥʦʩʪʴ ʦʩʪʝʢʣʝʥʠʷ ʩʧʝʮʠʘʣʴʥʦʛʦ ʤʘʛʥʝʪʨʦʥʥʦʛʦ, 

ʩʦʣʥʮʝʟʘʱʠʪʥʦʛʦ, ʵʥʝʨʛʦʩʙʝʨʝʛʘʶʱʝʛʦ ʠ ʪ.ʜ. ʧʦʢʨʳʪʠʡ, ʯʪʦ ʧʦʟʚʦʣʷʝʤ 

ʫʣʫʯʰʠʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʢʦʥʥʳʭ ʙʣʦʢʦʚ ʜʦ 80% 

ʂʦʤʧʦʟʠʮʠʷ ʩʪʝʢʣʦʧʘʢʝʪʘ ʦʙʦʟʥʘʯʘʝʪʩʷ ʪʨʝʤʷ ʮʠʬʨʘʤʠ (ʚ ʤʤ.) 

ʫʢʘʟʳʚʘʶʱʠʤʠ ʪʦʣʱʠʥʳ ʪʘʢʠʭ ʵʣʝʤʝʥʪʦʚ ʩʪʝʢʣʦʧʘʢʝʪʘ, ʢʘʢ: ʅʘʨʫʞʥʦʝ 

ʩʪʝʢʣʦ; ɺʦʟʜʫʰʥʘʷ ʠʣʠ ʛʘʟʦʚʘʷ ʢʘʤʝʨʘ; ɺʥʫʪʨʝʥʥʝʝ ʩʪʝʢʣʦ. ʇʨʠʤʝʨ: 

6/12/4 

 

 
 

ʈʠʩʫʥʦʢ 1. ʉʭʝʤʘ ʦʜʥʦʢʘʤʝʨʥʦʛʦ ʩʪʝʢʣʦʧʘʢʝʪʘ 

 

ɼʘʣʝʝ ʧʨʦʠʟʚʝʜʝʤ ʨʘʩʯʝʪ ʧʘʥʦʨʘʤʥʦʛʦ ʦʩʪʝʢʣʝʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʧʣʦʱʘʜʝʡ ʠ ʚʠʜʦʚ ʩʪʝʢʣʘ ʚ ʦʛʨʘʞʜʘʶʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʦʩʥʦʚʝ ʉʅʠʇ 

23-02-2003. 

ʆʪʥʦʰʝʥʠʝ ʧʣʦʱʘʜʠ ʦʩʪʝʢʣʝʥʠʷ ʢ ʦʙʱʝʡ ʧʣʦʱʘʜʠ ʦʢʦʥʥʦʛʦ 

ʙʣʦʢʘ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ:  
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ɓ =  ʦʩʪ
ʧʨʦʬʦʩʪ

                                                      (1) 

ʛʜʝ Fʦʩʪ ï ʧʣʦʱʘʜʴ ʦʩʪʝʢʣʝʥʠʷ 

ʈʘʩʯʝʪʥʦʝ ʪʝʧʣʦʩʦʧʨʦʪʠʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʘ ʦʧʨʝʜʝʣʷʝʤ ʧʦ 

ʬʦʨʤʫʣʝ:  

R0 =   
ɓ

ʧʨʬ

ɓ

ʦʩʪ
                                               (2) 

ɺ ʭʦʜʝ ʨʘʩʯʝʪʘ ʠʩʧʦʣʴʟʦʚʘʣʠʩʴ ʙʳʣʠ ʧʨʠʥʷʪʳ ʩʣʝʜʫʶʱʠʝ 

ʧʦʢʘʟʘʪʝʣʠ: ʪʨʝʙʫʝʤʦʝ ʪʝʧʣʦʩʦʧʨʦʪʠʚʣʝʥʠʝ R0 > 0,73  ʤ
2
 *ʉ/ɺʪ; 

ʪʝʧʣʦʩʦʧʨʦʪʠʚʣʝʥʠʝ ʧʨʦʬʠʣʷ  Rʧʨʦʬ = 0,51 ʤ
2
 *ʉ/ɺʪ ; 

ʊʝʧʣʦʩʦʧʨʦʪʠʚʣʝʥʠʝ ʦʩʪʝʢʣʝʥʠʷ R1 = 1,06 ʤ
2
 *ʉ/ɺʪ. ʆʩʥʦʚʥʳʝ ʨʘʟʤʝʨʳ 

ʦʩʪʝʢʣʝʥʠʷ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʨʘʩʯʝʪʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 

 

ʊʘʙʣʠʮʘ 1 - ʀʩʭʦʜʥʳʝ ʜʘʥʥʳʝ ʜʣʷ ʨʘʩʯʝʪʘ 

 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʘ ʙʳʣ ʧʦʩʪʨʦʝʥ ʛʨʘʬʠʢ ʟʘʚʠʩʠʤʦʩʪʠ 

ʪʝʧʣʦʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʪ ʧʣʦʱʘʜʠ ʦʢʦʥʥʦʛʦ ʙʣʦʢʘ ʠ ʟʘʚʠʩʠʤʦʩʪʠ ʮʝʥʳ ʦʪ 

ʧʣʦʱʘʜʠ. 

 

 
 

ʈʠʩʫʥʦʢ 2. ɿʘʚʠʩʠʤʦʩʪʴ ʪʝʧʣʦʩʦʧʨʦʪʠʚʣʝʥʠʷ ʠ ʮʝʥʳ ʦʪ ʧʣʦʱʘʜʠ ʦʩʪʝʢʣʝʥʠʷ. 

ˉ ʆʢʥʘ ʂʦʣ-ʚʦ 

ʩʝʢʮʠʡ 

ʇʣʦʱʘʜʴ F 

ʦʩʪʝʢʣʝʥʠʷ, ʤ
2 
ʇʣʦʱʘʜʴ F 

ʧʨʦʬʠʣʷ, ʤ
2
 

ʇʣʦʱʘʜʴ ʦʢʦʥʥʦʛʦ 

ʙʣʦʢʘ, ʤ
2
 

1 4 8,12 2,98 11,1 

2 3 6 2,1 8,1 

3 3 4,37 1,88 6,25 

4 3 2,52 1,48 4 

5 2 2,24 0,96 3,2 
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ɺʳʚʦʜ:  

ʇʨʦʠʟʚʝʜʝʥ ʨʘʩʯʝʪ ʧʘʥʦʨʘʤʥʦʛʦ ʦʩʪʝʢʣʝʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ 

ʚʘʨʠʘʥʪʦʚ ʩʪʝʢʣʦʧʘʢʝʪʦʚ. ɺʩʝ ʚʠʜʳ ʦʩʪʝʢʣʝʥʠʷ, ʧʨʠʤʝʥʷʝʤʳʝ ʚ ʨʘʩʯʝʪʝ, 

ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʉʅʠʇ 23-02-2003 ʧʦ ʪʝʧʣʦʩʦʧʨʦʪʠʚʣʝʥʠʶ. 

ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʨʘʩʯʝʪʘ ʙʳʣʠ ʦʧʨʝʜʝʣʝʥʳ ʦʧʪʠʤʘʣʴʥʳʭ 

ʧʘʨʘʤʝʪʨʳ ʦʩʪʝʢʣʝʥʠʷ ʜʣʷ ʨʘʡʦʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ:  

- ɼʠʘʧʘʟʦʥ ʩʪʦʠʤʦʩʪʠ ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ (65 000 - 100 000 ʨʫʙ.) 

- ɼʠʘʧʘʟʦʥ ʧʣʦʱʘʜʠ ʦʢʦʥʥʦʛʦ ʙʣʦʢʘ (5,5 ï 8,3 ʤ
2
) 

ɸʥʘʣʠʟʠʨʫʷ ʨʝʟʫʣʴʪʘʪʳ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦʙ ʫʜʦʚʣʝʪʚʦʨʝʥʠʠ 

ʪʨʝʙʦʚʘʥʠʡ ʉʅʠʇ 23-02-2003 ʧʦ ʪʝʧʣʦʩʦʧʨʦʪʠʚʣʝʥʠʶ. ɿʘʰʪʨʠʭʦʚʘʥʥʘʷ 

ʦʙʣʘʩʪʴ ï ʨʝʢʦʤʝʥʜʫʝʤʳʝ ʨʘʟʤʝʨʳ ʧʘʥʦʨʘʤʥʦʛʦ ʦʩʪʝʢʣʝʥʠʷ  

ɺ ʩʣʫʯʘʠ ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʪʨʝʙʦʚʘʥʠʷʤ ʉʅʠʇ 23-02-2003 ʧʦ 

ʪʝʧʣʦʩʦʧʨʦʪʠʚʣʝʥʠʶ ʩʣʝʜʫʝʪ ʧʨʠʤʝʥʠʪʴ ʩʣʝʜʫʶʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ:  

1) ʀʟʤʝʥʠʪʴ ʪʠʧ ʦʩʪʝʢʣʝʥʠʷ 

2) ʀʟʤʝʥʠʪʴ ʤʘʪʝʨʠʘʣ ʧʨʦʬʠʣʷ 

3) ʋʚʝʣʠʯʝʥʠʝ ʪʦʣʱʠʥʳ ʦʩʪʝʢʣʝʥʠʷ 

4) ʅʘʥʝʩʝʥʠʝ ʥʠʟʢʦʵʤʠʩʩʠʦʥʥʳʭ ʧʦʢʨʳʪʠʡ  

5) ʆʙʫʩʪʨʦʡʩʪʚʦ ʥʘʧʦʣʴʥʳʭ ʨʘʜʠʘʪʦʨʦʚ. 

6) ɼʦʧʦʣʥʠʪʝʣʴʥʦʝ ʫʪʝʧʣʝʥʠʝ ʰʚʦʚ 

 

ʃʠʪʝʨʘʪʫʨʘ 

1. ʉʅʠʇ 23-02-2003 çʊʝʧʣʦʚʘʷ ʟʘʱʠʪʘ ʟʜʘʥʠʡè 

2. ɺ.ʅ. ʃʫʢʘʥʠʥ, ʄ.ɻ. ʐʘʪʨʦʚ, ɻ.ʄ. ʂʘʤʬʝʨ ʠ ʜʨ.; ʇʦʜ ʨʝʜ. ɺ.ʅ. 
ʃʫʢʘʥʠʥʘ 2-ʝ ʠʟʜ., ʄ.: ɺʳʩʰ. ʰʢ., 2000. 
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SECTION IV. Political science (ʇʦʣʠʪʠʯʝʩʢʠʝ ʥʘʫʢʠ) 
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FATF DOUBLE STANDARD S: ζBLACK LISTS η  
 

Nowadays the Financial Action Task Force on Money Laundering 

(FATF) has established itself as an institution that plays a key role in 

combating terrorist financing. The FATF has developed the 

Recommendations to be met by jurisdictions; defined the procedure for 

mutual evaluation of member states and a list of ñnon-cooperativeò countries 

and territories, which together constitute the main mechanism for monitoring 

the implementation of current FATF standards in more than 190 jurisdictions 

around the world. Furthermore, the FATF is constantly expanding its area of 

influence through the development of reliable and effective FATF style 

regional bodies (FSRB), enhancing cooperation with relevant 

intergovernmental, international and regional organizations that endorse the 

FATF Recommendations and participate in its work [5]. 

Presence of a jurisdiction on the FATF ñblack listò may entail certain 

economic consequences that primarily affect the investment attractiveness of 

the state. Therefore, each state tries to do everything possible not to be 

blacklisted again. However, it should be noted that the FATF, while placing a 

state on a ñblack listò, is not always guided by common sense and its 

standards. The FATF Recommendations are, mostly, of anti-offshore 

character, since the FATF prohibits doing business with offshore banks that 

are attractive for the legalization of proceeds of crime, as well as transfer of 

funds for the subsequent financing of terrorism. At times, non-compliance 

with anti-offshore Recommendations plays a crucial role in identifying high-

risk and non-cooperative jurisdictions. 

Moreover, offshore structures were key links for a number of 

companies involved in the arms trade, necessary for terrorists. At the same 

time, it is still unclear why the Seychelles are not on the ñblack listò. Even 

today there are no publicly accessible records of directors, shareholders, 

beneficial owners/clients, i.e. directors, shareholders and beneficial 

owners/clients details are not required to be filed at any Government office, 

as well as there are no publicly accessible accounts. Shares may be held by a 

nominee on behalf of a beneficial owner/client. There is no need to file 

annual accounts and meet audit requirements. Taxation on foreign income 

does not exist. Foreign companies pay minimum annual Seychelles 

Government License fee of US$ 100. The company with authorized capital of 
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up to $ 5,000 pays the annual Government license fee of  $ 100; from $5001 

to $50,000 - $ 300; more than 50 000 $ - $ 1,000 [7, p. 3]. 

Also, Switzerland and the United Kingdom, for example, have never 

been on the ñblack listò, though Saddam Hussein and Osama bin Laden used 

the same offshore network, which included offshore centers in Switzerland, 

Liechtenstein, Panama and Nassau, for financing Iraq and Al-Qaeda. On 

October 10, 2001, the French Parliament issued the 400-page report of its 

investigations into the banking system of Great Britain: ñThe City of London, 

Gibraltar and the Crown Dependencies: Offshore Centers and Havens for 

Dirty Moneyò with a 70-page addendum entitled ñThe Economic 

Environment of Osama bin Ladenò that focused specifically on the London-

based financial network associated with Osama bin Laden. According to the 

report, up to forty British banks, companies and individuals were associated 

with bin Laden's network, including organizations in London, Oxford, 

Cheltenham, Cambridge and Leeds [3, p. 199].  

While Switzerland was subject to providing a biennial update (i.e. 

every two years) to the FATF Plenary on any of the 40+9 Recommendations 

that were rated PC (Partially Compliant) or NC (Non Compliant) [8, p. 13-

21], the UK is still partially or non-compliant with such crucial FATF 

Recommendations as customer due diligence, correspondent banking, 

sustainable access to financial information (including information about the 

beneficial owners) of legal entities and trusts. For instance, there is no 

requirement in law or regulation to identify the beneficial owner or take 

reasonable measures to verify the identity of the beneficial owner, or to 

determine who are the natural persons that ultimately own or control the 

customer, including those persons who exercise ultimate effective control 

over a legal person or arrangement [9, p. 283-288]. 

Meanwhile, Nauru had been on the ñblack listò from the very first 

FATF ñblack listò in June, 2000 till October, 2005 [4], until the state 

completely abolished legislation on non-resident banks and revoked licenses 

of 400 offshore banks registered in the state [2, p. 15]. Another good example 

is Niue that had been subjected to an embargo on money transfers from U.S. 

banks until Niue adopted a new legislation on non-resident banks [6]. Sani 

Lakatani, the prime-minister of Niue (1993-2002), accused the international 

community of using bullying tactics and suggested the G-7 countries 

contribute several million dollars a year to Niueôs budget in exchange for it 

closing its offshore financial center [1, p. 248]. 

To sum up, by prohibiting, in fact, offshore banks and companies, most 

of which are located in emerging, weak economies, the FATF does not offer 

an alternative way to raising capital in these countries. Small states are faced 

with a dilemma: to build a transparent financial system in accordance with 

the FATF Recommendations or to put up with the lack of money inflow at 

all. However, the fact that the FATF calls upon experts (from developing 

countries as well) to take an active part in the current FATF work gives us 
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reason to believe that the FATF intends to minimize this discrepancy as soon 

as possible. 
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SECTION XV. Cultural Studies (ʂʫʣʴʪʫʨʦʣʦʛʠʷ) 
 

1
ʇʦʪʘʧʦʚʘ ʋ.ʄ., 

2
ʊʠʱʝʥʢʦʚʘ ʊ.ɺ. 

1
ʤʘʛʠʩʪʨʘʥʪ 1 ʢʫʨʩʘ 

2
ʢʘʥʜʠʜʘʪ ʠʩʢʫʩʩʪʚʦʚʝʜʝʥʠʷ, ʜʦʮʝʥʪ ʢʘʬʝʜʨʳ ʥʘʨʦʜʥʦʛʦ ʧʝʥʠʷ 

 ʌɻɹʆʋ çʆʨʣʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʠʥʩʪʠʪʫʪ ʢʫʣʴʪʫʨʳè, ʛ. ʆʨʸʣ 

 

ɿʅɸʏɽʅʀɽ çʆʉʋʆʍɸʁè  
ɺ ʊʈɸɼʀʎʀʆʅʅʆʄ ʇʈɸɿɼʅʀʂɽ ʗʂʋʊʆɺ çʓʉʓɸʍè 

 

ʋ ʨʘʟʥʳʭ ʥʘʨʦʜʦʚ ʥʘʰʝʡ ʥʝʦʙʲʷʪʥʦʡ ʟʝʤʣʠ ʙʳʪʫʶʪ ʧʨʘʟʜʥʠʢʠ, 

ʢʦʪʦʨʳʝ ʧʦʜʯʝʨʢʠʚʘʶʪ ʢʦʣʦʨʠʪʥʦʩʪʴ ʠ ʫʥʠʢʘʣʴʥʦʩʪʴ ʢʫʣʴʪʫʨʳ ʨʘʟʥʳʭ 

ʥʘʨʦʜʦʚ. ʅʘʧʨʠʤʝʨ, ʫ ʨʫʩʩʢʠʭ, ʵʪʦ ʧʨʦʚʦʜʳ ʟʠʤʳ ʠ ʚʩʪʨʝʯʘ 

ʜʦʣʛʦʞʜʘʥʥʦʡ ʚʝʩʥʳ, ʠʤʝʥʫʝʤʦʡ çʄʘʩʣʝʥʠʮʝʡè; ʪʘʠʥʩʪʚʝʥʥʳʡ ʠ 

ʨʦʤʘʥʪʠʯʥʳʡ ʧʨʘʟʜʥʠʢ ʣʝʪʘ çʀʚʘʥ ʂʫʧʘʣʦè, ʛʜʝ ʛʘʜʘʶʪ ʥʘ ʩʫʞʝʥʦʛʦ ʥʘ 

ʚʝʥʢʘʭ, ʚʳʧʫʱʝʥʥʳʭ ʥʘ ʚʦʜʫ. ʋ ʷʧʦʥʮʝʚ ï ʵʪʦ ʧʨʘʟʜʥʠʢ ʮʚʝʪʝʥʠʷ 

ʩʘʢʫʨʳ, ʦʜʠʥ ʠʟ ʜʨʝʚʥʝʡʰʠʭ ʠ ʧʦʯʠʪʘʝʤʳʭ ʧʨʘʟʜʥʠʢʦʚ, ʛʜʝ ʚʝʩʴ ʣʶʜ 

ʚʳʭʦʜʷʪ ʧʦʩʤʦʪʨʝʪʴ ʥʘ ʮʚʝʪʝʥʠʝ ʵʪʦʛʦ ʜʝʨʝʚʘ. ʋ ʢʘʟʘʭʩʢʦʛʦ ʥʘʨʦʜʘ ï 

ʵʪʦ çʅʘʫʨʳʟ ʤʝʡʨʘʤʳè (ʨʦʞʜʝʥʠʝ ʚʝʩʥʳ), ʜʣʷ ʢʘʟʘʭʦʚ ʵʪʦ ʜʝʥʴ ʟʥʘʯʠʤ 

ʢʘʢ ʦʙʥʦʚʣʝʥʠʝ ʟʝʤʣʠ, ʣʶʙʚʠ ʠ ʧʣʦʜʦʨʦʜʠʷ. ʀ ʚʩʝ ʵʪʠ ʧʨʘʟʜʥʦʚʘʥʠʷ 

ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʠʟʦʙʠʣʠʝʤ ʦʙʳʯʘʝʚ ʠ ʨʠʪʫʘʣʦʚ. 

ʋ ʥʘʨʦʜʘ ʉʘʭʘ ʵʪʦ ʜʨʝʚʥʠʡ, ʪʨʘʜʠʮʠʦʥʥʳʡ ʧʨʘʟʜʥʠʢ ʣʝʪʘ 

çʓhʳʘʭè (ʓʩʳʘʭ
1
), ʢʦʪʦʨʳʡ ʧʨʦʚʦʜʠʪʩʷ ʩ 22-24 ʠʶʥʷ ï ʚ ʜʝʥʴ 

ʨʘʚʥʦʜʝʥʩʪʚʠʷ, ʩʠʤʚʦʣʦʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ï ʩʦʣʥʮʝ ʠ ʦʛʦʥʴ. ʓʩʳʘʭ 

ʝʜʠʥʩʪʚʝʥʥʳʡ ʧʨʘʟʜʥʠʢ, ʢʦʪʦʨʳʡ ʩʦʭʨʘʥʠʣ ʩʚʦʶ ʩʘʤʦʙʳʪʥʦʩʪʴ ʥʘ 

ʧʨʦʪʷʞʝʥʠʝ ʤʥʦʛʠʭ ʚʝʢʦʚ ʠ ʩʪʦʣʝʪʠʡ. ɺ ʜʨʝʚʥʦʩʪʠ ʦʥ ʙʳʣ ʥʦʚʳʤ ʛʦʜʦʤ 

ʜʣʷ ʥʘʨʦʜʘ ʉʘʭʘ ʠ ʪʝʩʥʦ ʩʚʷʟʘʥ ʩ ʜʠʘʣʦʛʦʤ ʤʠʨʘ ʧʨʠʨʦʜʳ ʠ ʯʝʣʦʚʝʢʘ. 

ʓʩʳʘʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʣʦʞʥʦʝ, ʤʥʦʛʦʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʷʚʣʝʥʠʝ, ʚ 

ʢʦʪʦʨʦʤ ʦʪʨʘʟʠʣʠʩʴ ʯʝʨʪʳ ʭʦʟʷʡʩʪʚʝʥʥʦ-ʢʫʣʴʪʫʨʥʦʡ, ʩʦʮʠʘʣʴʥʦʡ, 

ʵʪʥʠʯʝʩʢʦʡ ʠ ʜʫʭʦʚʥʦʡ ʞʠʟʥʠ ʷʢʫʪʦʚ ʥʘ ʨʘʟʥʳʭ ʵʪʘʧʘʭ ʠʭ 

ʠʩʪʦʨʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ. 

ɺ ʵʪʦʪ ʜʝʥʴ ʛʦʚʦʨʷʪ ʠ ʧʦʶʪ ʩʣʦʚʘ ʥʘʧʫʪʩʪʚʠʷ ï ɸʣʛʳʩ
2
. ʕʪʠ ʧʝʩʥʠ 

ʧʦʩʚʷʱʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʢ ʚʳʩʰʠʤ ʙʦʞʝʩʪʚʘʤ ɸʡʳʳ, ʥʦ ʠ ʜʣʷ ʣʶʜʝʡ, 

ʧʨʠʨʦʜʝ ï ʣʝʩʘʤ, ʧʦʣʷʤ, ʨʝʢʘʤ. ɼʣʷ ʚʳʩʰʠʭ ʙʦʞʝʩʪʚ ɸʡʳʳ-ʊʘ ʘʨʘ 

ʫʩʪʘʥʘʚʣʠʚʘʶʪ ɸʡʳʳ ʩʵʨʛʵ ï ʙʦʞʝʩʪʚʝʥʥʘʷ ʢʦʥʦʚʷʟʴ
3
. 

ʂʫʣʴʤʠʥʘʮʠʦʥʥʳʤ ʤʦʤʝʥʪʦʤ ʧʨʘʟʜʥʠʢʘ ʷʚʣʷʝʪʩʷ çʆʩʫʦʭʘʡè ï ʭʦʨʦʚʦʜ, 

ʟʥʘʯʝʥʠʝʤ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ ʝʜʠʥʝʥʠʝ ʚʩʝʭ ʣʶʜʝʡ. 

ʆʩʫʦʭʘʡ ï ʵʪʦ ʜʨʝʚʥʠʡ ʢʨʫʛʦʚʦʡ ʪʘʥʝʮ ʚʦʢʨʫʛ ʩʚʷʱʝʥʥʦʡ 

ʢʦʥʦʚʷʟʠ. ʇʨʦʬʝʩʩʦʨ ʇʝʪʨʦʚʘ ʅ.ɽ. ʦʪʤʝʯʘʝʪ, ʯʪʦ ʦʩʫʦʭʘʡ ʷʚʣʷʝʪʩʷ 

                                                 
1
 ʓʩʳʘʭ ï ʢʨʦʧʠʪʴ, ʦʢʨʦʧʣʷʪʴ. 

2 ɸʣʛʳʩ ï ʙʣʘʛʦʩʣʦʚʝʥʠʝ, ʤʦʣʠʪʚʘ 
3
 ʉʵʨʛʵ (ʷʢʫʪʩʢʠʡ ʩʵʨʛʵ ð çʢʦʥʦʚʷʟʴè) ð ʨʠʪʫʘʣʴʥʳʝ ʩʪʦʣʙʳ ʫ ʷʢʫʪʦʚ. ʉʵʨʛʵ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʫ ʤʝʩʪʥʦʩʪʠ, ʛʜʝ ʦʥʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʝʩʪʴ ʭʦʟʷʠʥ.  



105 

 

ʤʘʛʠʯʝʩʢʠʤ ʭʦʨʦʚʦʜʦʤ ʣʶʜʝʡ, ʧʦʢʣʦʥʷʶʱʠʭʩʷ ʩʦʣʥʮʫ. ʆʩʫʦʭʘʡ ʤʦʞʝʪ 

ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʙʦʣʝʝ ʩʪʘ, ʘ ʚ ʙʦʣʴʰʠʭ ʧʨʘʟʜʥʠʢʘʭ ʢʘʢ ʳʩʳʘʭ ï ʪʳʩʷʯʠ 

ʠ ʙʦʣʝʝ ʣʶʜʝʡ. ʊʘʢ ʚ 2012 ʛʦʜʫ ʙʦʣʝʝ 15 ʪʳʩʷʯ ʣʶʜʝʡ ʚʦʜʠʣʠ ʭʦʨʦʚʦʜʳ 

ʚ 36 ʢʨʫʛʘʭ, ʪʘʥʝʮ ʜʣʠʣʩʷ 20 ʤʠʥʫʪ ʠ ʟʘʬʠʢʩʠʨʦʚʘʣ ʵʪʦ ʜʝʡʩʪʚʦ 

ʧʨʝʜʩʪʘʚʠʪʝʣʴ ʂʥʠʛʠ ʨʝʢʦʨʜʦʚ ɻʠʥʥʝʩʘ ɼʞʝʢ ɹʨʦʢʙʘʥʢ. 

 ʇʝʚʝʮ-ʟʘʧʝʚʘʣʘ ï ʮʝʥʪʨʘʣʴʥʘʷ ʬʠʛʫʨʘ ʚ ʭʦʨʦʚʦʜʝ çʦʩʫʦʭʘʡè, ʟʘ 

ʥʠʤ ʚʩʝ   ʚʪʦʨʷʪ ʩʣʦʚʘ ʧʝʩʥʠ ʩʚʷʱʝʥʥʦʛʦ ʦʙʨʷʜʘ, ʢʦʪʦʨʘʷ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʦʯʠʝɦʥʠʶ ʜʫʰʠ. ʂʨʫʛ ʭʦʨʦʚʦʜʘ ʥʝʣʴʟʷ ʨʘʟʨʳʚʘʪʴ ʠ ʦʩʪʘʥʘʚʣʠʚʘʪʴʩʷ. ɺ 

ʩʪʘʨʠʥʫ, ʚ ʩʚʷʟʠ ʩ ʦʪʩʫʪʩʪʚʠʝʤ ʧʠʩʴʤʝʥʥʦʩʪʠ, ʧʝʚʮʘʤ-ʟʘʧʝʚʘʣʘʤ 

ʧʨʠʭʦʜʠʣʦʩʴ ʚʳʫʯʠʚʘʪʴ ʠ ʟʘʧʦʤʠʥʘʪʴ ʩʣʦʚʘ ʧʝʩʥʠ ʦʪ ʩʪʘʨʰʝʛʦ 

ʧʦʢʦʣʝʥʠʷ ʟʘʧʝʚʘʣ. ʉʦ ʚʨʝʤʝʥʝʤ ʧʝʚʮʳ-ʟʘʧʝʚʘʣʳ ʩʪʘʣʠ ʚ ʙʦʣʴʰʝʡ 

ʩʪʝʧʝʥʠ ʠʤʧʨʦʚʠʟʠʨʦʚʘʪʴ. ʀ ʩ ʪʝʭ ʧʦʨ, ʫʤʝʣʳʝ ʟʘʧʝʚʘʣʳ ʥʝ ʥʫʞʜʘʶʪʩʷ 

ʚ ʟʘʧʦʤʠʥʘʥʠʠ ʚʩʝʛʦ ʪʝʢʩʪʘ ʦʩʫʦʭʘʷ, ʧʦʩʢʦʣʴʢʫ ʩʣʦʚʘ çʧʨʠʭʦʜʷʪ ʩʘʤʠè ʚ 

ʧʨʦʮʝʩʩʝ ʠʩʧʦʣʥʝʥʠʷ. 

 ʊʘʣʘʥʪ ʟʘʧʝʚʘʣʳ ʚʦ ʤʥʦʛʦʤ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʠʣʦʡ ʛʦʣʦʩʘ, ʝʛʦ 

ʚʦʟʤʦʞʥʦʩʪʷʤʠ çʢʳʣʳʩʘʭʘè
4
, ʙʦʛʘʪʩʪʚʦʤ ʠʟʦʙʨʘʟʠʪʝʣʴʥʳʭ ʩʨʝʜʩʪʚ 

ʷʟʳʢʘ, ʝʛʦ ʧʣʘʩʪʠʢʦʡ ʜʚʠʞʝʥʠʡ ʚʦ ʚʨʝʤʷ ʠʩʧʦʣʥʝʥʠʷ ʦʩʫʦʭʘʷ. ʅʦ, ʚ 

ʙʦʣʴʰʦʤ ʭʦʨʦʚʦʜʝ ʤʦʛʣʠ ʠ ʙʳʪʴ ʥʝʩʢʦʣʴʢʦ ʟʘʧʝʚʘʣ, ʪʘʢ ʢʘʢ ʠʟ-ʟʘ 

ʰʠʨʠʥʳ ʢʨʫʛʘ ʧʝʥʠʝ ʤʦʛʣʦ ʙʳʪʴ ʧʣʦʭʦ ʩʣʳʰʥʦ ʦʩʪʘʣʴʥʳʤ ʫʯʘʩʪʥʠʢʘʤ 

ʪʫʩʫʣʛʵ
5
 

 ʆʩʫʦʭʘʡ ʨʘʟʜʝʣʷʝʪʩʷ ʥʘ ʧʷʪʴ ʛʨʫʧʧ: ʗʢʫʪʩʢʠʡ, ɺʠʣʶʡʩʢʠʡ, 

ɸʤʛʠʥʩʢʠʡ, ʋʩʪʴ-ɸʣʜʘʥʩʢʠʡ, ʆʣʝʢʤʠʥʩʢʠʡ
6
. ʆʥʠ ʩʦʩʪʦʷʪ ʠʟ ʪʨʝʭ 

ʯʘʩʪʝʡ: ʟʘʯʠʥ, ʦʩʥʦʚʥʘʷ ʯʘʩʪʴ (ʪʘʥʝʮ ʰʘʛʦʤ), ʪʘʥʝʮ ʧʨʳʞʢʦʤ. ɺ 

ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʄ.ʗ. ɾʦʨʥʠʮʢʦʡ ʦʧʠʩʘʥ ʦʜʠʥ ʠʟ ʚʘʨʠʘʥʪʦʚ ʢʨʫʛʦʚʦʛʦ 

ʪʘʥʮʘ, ʦʩʥʦʚʦʡ ʢʦʪʦʨʦʛʦ ʷʚʣʷʝʪʩʷ çʭʘʘʤʳʳ װʢװװè (ʰʘʛ-ʧʨʠʩʪʘʚʢʘ). 

ʅʘʨʷʜʫ ʩ ʥʠʤ ʩʫʱʝʩʪʚʦʚʘʣ çʙʳʣʳʨʛʳ װ ʢװװè (ʩʪʘʨʠʥʥʳʡ ʪʘʥʝʮ ï ʰʘʛ ʩ 

ʧʦʢʣʦʥʦʤ), ʧʦʢʣʦʥ ʜʝʣʘʣʠ ʯʝʨʝʟ ʰʘʛ, ʩʯʠʪʘʷ, ʯʪʦ, ʢʣʘʥʷʷʩʴ ʫʯʘʩʪʥʠʢʠ 

ʭʦʨʦʚʦʜʘ ʙʣʘʛʦʜʘʨʠʣʠ ʜʫʭʦʚ. 

 ʉʘʤʳʤ ʟʥʘʤʝʥʠʪʳʤ ʠʟ ʚʳʰʝ ʧʝʨʝʯʠʩʣʝʥʥʳʭ ʩʯʠʪʘʝʪʩʷ ʤʦʪʠʚ 

ɺʠʣʶʡʩʢʠʡ ʦʩʫʦʭʘʷ. ʇʫʪʝʰʝʩʪʚʝʥʥʠʢ-ʥʘʪʫʨʘʣʠʩʪ ʈ.ʂ. ʄʘʘʢ, 

ʧʦʙʳʚʘʚʰʠʡ ʚ ɺʠʣʶʡʩʢʦʤ ʨʘʡʦʥʝ ʚ 1853-1854 ʛʛ., ʦʧʠʩʳʚʘʝʪ ʪʘʥʝʮ 

ɺʠʣʶʡʮʝʚ: ñʅʘ ʢʫʤʳʩʥʳʭ ʧʠʨʰʝʩʪʚʘʭ ʙʳʚʘʶʪ ʠ ʪʘʥʮʳ, ʭʦʪʷ ʦʥʠ ʫ 

ʷʢʫʪʦʚ ʜʘʣʝʢʦ ʥʝ ʠʛʨʘʶʪ ʪʘʢʦʡ ʨʦʣʠ, ʢʘʢ ʫ ʤʥʦʛʠʭ ʥʘʨʦʜʦʚé ʊʘʥʮʳ 

ʥʘʯʠʥʘʶʪʩʷ ʞʝʥʱʠʥʘʤʠ ʚ ʪʦ ʚʨʝʤʷ, ʢʦʛʜʘ ʤʫʞʯʠʥʳ ʟʘʥʷʪʳ ʝʱʝ 

ʝʜʠʥʦʙʦʨʩʪʚʦʤ, ʩʢʘʯʢʘʤʠ ʠ ʧʨʦʯʠʤ, ʠ ʪʦʣʴʢʦ ʚʧʦʩʣʝʜʩʪʚʠʠ ʤʫʞʯʠʥʳ 

ʧʨʠʩʦʝʜʠʥʷʶʪʩʷ ʢ ʞʝʥʱʠʥʘʤ. ɺʩʝ ʫʯʘʩʪʚʫʶʱʠʝ ʩʦʩʪʘʚʣʷʶʪ ʢʨʫʛ, 

ʤʫʞʯʠʥʳ ʙʝʨʫʪ ʞʝʥʱʠʥ ʧʦʜ ʨʫʢʠ ʥʘʯʠʥʘʶʪ ʪʠʭʦ ʠ ʩ ʚʘʞʥʦʩʪʴʶ 

ʜʚʠʛʘʪʴʩʷ, ʩʣʝʜʫʷ ʩ ʚʦʩʪʦʢʘ ʥʘ ʟʘʧʘʜ, ʪ.ʝ. ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʜʚʠʞʝʥʠʷ 

ʩʦʣʥʮʘ. ɼʚʠʛʘʷʩʴ ʪʘʢʠʤ ʦʙʨʘʟʦʤ, ʦʥʠ ʧʝʨʠʦʜʠʯʝʩʢʠ ʪʦʨʞʝʩʪʚʝʥʥʦ 

                                                 
4
 ʬʘʣʴʮʝʪʥʳʝ ʧʨʠʟʚʫʢʠ 

5
 ʊʫʩʫʣʛʵ ð ʵʪʦ ʮʝʥʪʨʘʣʴʥʦʝ ʤʝʩʪʦ ʘʣʘʘʩʘ, ʛʜʝ ʚʳʤʘʣʠʚʘʝʪʩʷ, 

ʦʧʫʩʢʘʝʪʩʷ ʥʝʙʝʩʥʘʷ ʙʣʘʛʦʩʪʴ, ʫʧʦʨʷʜʦʯʠʚʘʝʪʩʷ ʭʘʦʩ, ʚʦʟʥʠʢʘʝʪ ʢʦʩʤʦʩ. 

ɸʣʘʘʩ ï ʦʚʘʣʴʥʘʷ ʬʦʨʤʘ ʨʝʣʴʝʬʘ ʩ ʦʟʝʨʦʤ ʧʦʩʝʨʝʜʠʥʝ. 
6
 ʥʘʟʚʘʥʠʷ ʫʣʫʩʦʚ (ʨʘʡʦʥʦʚ) ʈʉ(ʗ) 
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ʢʣʘʥʷʶʪʩʷ, ʧʨʠʧʦʜʥʠʤʘʶʪ ʪʦ ʧʨʘʚʫʶ, ʪʦ ʣʝʚʫʶ ʥʦʛʫ, ʦʪʙʠʚʘʷ ʠʤʠ ʧʦ 

ʟʝʤʣʝ ʤʝʨʥʳʡ ʪʘʢʪ ʠ ʧʦʶʪ ʦʜʥʦʦʙʨʘʟʥʳʤ, ʧʨʦʪʷʞʥʳʤ ʥʦʩʦʚʳʤ ʪʦʥʦʤ 

çʵʛʵʡ, ʵʛʵʡ, ʵʛʵʡè. ʗʢʫʪʩʢʠʝ ʪʘʥʮʳ ʥʠʢʦʛʜʘ ʥʝ ʩʦʧʨʦʚʦʞʜʘʶʪʩʷ ʤʫʟʳʢʦʡ 

(ʤʫʟʳʢʘʣʴʥʳʤ ʩʦʧʨʦʚʦʞʜʝʥʠʝʤ) ʠ ʚʦʦʙʱʝ ʚʠʣʶʡʩʢʠʝ ʷʢʫʪʳ ʤʫʟʳʢʠ ʥʝ 

ʟʥʘʶʪò [3; 115]. 

 ɺ ʟʘʢʣʶʯʝʥʠʠ ʚʘʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʨʫʛʦʚʦʡ ʪʘʥʝʮ ʦʩʫʦʭʘʡ 

ʷʢʫʪʩʢʦʛʦ ʥʘʨʦʜʘ, ʷʚʣʷʝʪʩʷ ʩʠʤʚʦʣʦʤ ʞʠʟʥʠ ʠ ʩʦʣʥʮʘ. ʅʝʧʨʘʚʠʣʴʥʳʤ 

ʙʫʜʝʪ ʩʯʠʪʘʪʴ ʦʩʫʦʭʘʡ ʧʨʠʫʨʦʯʝʥʥʳʤ ʪʦʣʴʢʦ ʢ ʧʨʘʟʜʥʦʚʘʥʠʶ ʓʩʳʘʭʘ, 

ʦʥ ʧʨʠʩʫʪʩʪʚʫʝʪ ʠ ʚ ʨʘʟʥʳʭ ʤʦʤʝʥʪʘʭ ʞʠʟʥʠ ʷʢʫʪʩʢʦʛʦ ʥʘʨʦʜʘ. 

 ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʚʦʧʨʦʩ ʩʝʛʦʜʥʷ ʥʝ ʦʩʪʘʝʪʩʷ ʙʝʟ ʚʥʠʤʘʥʠʷ 

ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʚʝʜʴ ʦʩʫʦʭʘʡ, ʢʘʢ ʬʦʣʴʢʣʦʨʥʳʡ ʞʘʥʨ ʷʢʫʪʩʢʦʛʦ ʥʘʨʦʜʘ, 

ʜʦʣʞʝʥ ʙʳʪʴ ʥʘʫʯʥʦ ʠʟʫʯʝʥ ʢʘʢ ʬʠʣʦʣʦʛʘʤʠ ʠ ʤʫʟʳʢʦʚʝʜʘʤʠ, ʪʘʢ ʠ 

ʭʦʨʝʦʛʨʘʬʘʤʠ. 
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SECTION XVI. Ecology (ʕʢʦʣʦʛʠʷ) 
 

 
ʋɼʂ 622.106.33:622.104.03 

         

ʂʝʥʞʝʪʘʝʚ ɻ.ɾ., ɸʣʪʳʙʘʝʚʘ ɾ.ʂ., ɹʦʨʘʥʙʘʝʚʘ ɸ.ʅ, 

ɹʘʡʤʫʢʘʰʝʚʘ ʐ.ʍ., ɾʘʢʘʥʦʚʘ ʉ. 
ʂʘʩʧʠʡʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ  

ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʥʞʠʥʠʨʠʥʛʘ ʠʤ. ʐ. ɽʩʝʥʦʚʘ, ʂʘʟʘʭʩʪʘʥ 

 

ʆʎɽʅʂɸ ʉʊɽʇɽʅʀ ɿɸɻʈʗɿʅɽʅʀʗ ʉɽʃʀʊɽɹʅʆʁ  
ʀ ʇʈʆʄʓʐʃɽʅʅʓʍ ɿʆʅ ɻʆʈʆɼʉʂʆʁ ʊɽʈʈʀʊʆʈʀʀ  

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʚʳʧʦʣʥʝʥʘ ʦʮʝʥʢʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 

ʧʦʯʚ ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ, ʚ ʩʝʣʠʪʝʙʥʦʡ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʦʥʘʭ ʪʝʨʨʠʪʦʨʠʠ 

ʛʦʨʦʜʘ ɸʢʪʘʫ ʄʘʥʛʠʩʪʘʫʩʢʦʡ ʦʙʣʘʩʪʠ. ʀʩʩʣʝʜʦʚʘʥʠʷ ʚʳʧʦʣʥʝʥʳ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʧʝʮʠʘʣʠʩʪʘʤʠ ʚ ʦʙʣʘʩʪʠ ʵʢʦʣʦʛʠʠ ʠ ʧʦʯʚʦʚʝʜʝʥʠʷ ʧʨʠ 

ʧʣʘʥʠʨʦʚʘʥʠʠ ʠ ʧʨʦʚʝʜʝʥʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʢʦʤʧʣʝʢʩʥʦʤʫ ʵʢʦʣʦʛʠʯʝʩʢʦʤʫ 

ʤʦʥʠʪʦʨʠʥʛʫ ʩʦʩʪʦʷʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ.   

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ. ʂʘʩʧʠʡʩʢʦʝ ʤʦʨʝ, ɸʢʪʘʫ, ʫʨʙʦʩʠʩʪʝʤʳ, ʩʝʣʠʪʝʙʥʘʷ 

ʟʦʥʘ, ʧʨʦʤʳʰʣʝʥʥʘʷ ʟʦʥʘ, ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ ʟʦʥʠʨʦʚʘʥʠʝ, ʧʦʯʚʳ, ʟʘʛʨʷʟʥʝʥʠʝ, 

ʪʷʞʝʣʳʝ ʤʝʪʘʣʣʳ, ʟʘʚʦʜʳ, ʪʨʘʥʩʧʦʨʪ, ʥʝʬʪʝʙʘʟʘ  

 

ɺʚʝʜʝʥʠʝ. ɻʦʨʦʜ  ɸʢʪʘʫ ï ʮʝʥʪʨ ʄʘʥʛʠʩʪʘʫʩʢʦʡ ʦʙʣʘʩʪʠ, 

ʦʙʨʘʟʦʚʘʥʥʳʡ  ʚ  1963 ʛʦʜʫ, ʩ ʪʝʨʨʠʪʦʨʠʝʡ ʩʦʩʪʘʚʣʷʶʱʝʡ 29,36 ʪʳʩ. ʛʘ, 

ʩ ʯʠʩʣʝʥʥʦʩʪʴʶ ʥʘʩʝʣʝʥʠʷ ʛʦʨʦʜʘ ʥʘ 01.12.2017 ʛ. ï 187,2 ʪʳʩ. ʯʝʣʦʚʝʢ, 

ʷʚʣʷʝʪʩʷ ʢʨʫʧʥʳʤ ʧʨʦʤʳʰʣʝʥʥʳʤ ʮʝʥʪʨʦʤ. ɺ ʵʪʦʡ ʩʚʷʟʠ ʦʩʦʙʦʝ ʤʝʩʪʦ 

ʩʨʝʜʠ ʧʨʦʷʚʣʝʥʠʡ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʦʯʚʳ ʧʨʠʥʘʜʣʝʞʠʪ 

ʟʘʛʨʷʟʥʝʥʠʶ ʛʦʨʦʜʩʢʦʡ ʪʝʨʨʠʪʦʨʠʠ ʪʷʞʝʣʳʤʠ ʤʝʪʘʣʣʘʤʠ, ʪʘʢ ʢʘʢ 

ʙʳʩʪʨʦʝ ʩʘʤʦʦʯʠʱʝʥʠʝ ʧʦʯʚ ʦʪ ʤʝʪʘʣʣʠʯʝʩʢʦʛʦ ʟʘʛʨʷʟʥʝʥʠʷ ʜʦ 

ʪʨʝʙʫʝʤʦʛʦ ʧʦ ʩʦʦʙʨʘʞʝʥʠʷʤ ʛʠʛʠʝʥʠʯʝʩʢʦʡ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʨʦʚʥʷ ʟʘʪʨʫʜʥʝʥʦ, ʘ ʚʦ ʤʥʦʛʠʭ ʩʣʫʯʘʷʭ ʧʨʘʢʪʠʯʝʩʢʠ 

ʥʝʚʦʟʤʦʞʥʦ.  

ɺʳʩʦʢʘʷ ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʴ, ʫʷʟʚʠʤʦʩʪʴ ʧʦʯʚʝʥʥʦʛʦ ʧʦʢʨʦʚʘ 

ʦʙʫʩʣʦʚʣʝʥʘ ʦʛʨʘʥʠʯʝʥʥʦʡ ʙʫʬʝʨʥʦʩʪʴʶ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴʶ ʧʦʯʚ ʢ 

ʚʦʟʜʝʡʩʪʚʠʶ ʩʠʣ, ʥʝ ʩʚʦʡʩʪʚʝʥʥʳʭ ʝʤʫ ʚ ʛʝʥʝʪʠʯʝʩʢʦʤ ʦʪʥʦʰʝʥʠʠ. 

ʆʩʥʦʚʥʳʤʠ ʠʩʪʦʯʥʠʢʘʤʠ ʪʷʞʝʣʳʭ ʤʝʪʘʣʣʦʚ ʚ ʫʩʣʦʚʠʷʭ ʛʦʨʦʜʘ 

ʷʚʣʷʶʪʩʷ: ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʡ ʢʦʤʧʣʝʢʩ, ʧʨʦʤʳʰʣʝʥʥʳʝ 

ʧʨʝʜʧʨʠʷʪʠʷ, ʧʨʝʜʧʨʠʷʪʠʷ ʛʦʨʥʦʜʦʙʳʚʘʶʱʝʡ ʠ ʦʙʨʘʙʘʪʳʚʘʶʱʝʡ, 

ʭʠʤʠʯʝʩʢʦʡ ʥʝʫʪʠʣʠʟʠʨʦʚʘʥʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʠ ʢʦʤʤʫʥʘʣʴʥʦ-

ʙʳʪʦʚʳʝ ʦʪʭʦʜʳ. ʇʨʠ ʵʪʦʤ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʦʩʘʞʜʘʝʪʩʷ 

ʚʙʣʠʟʠ (1-2 ʢʤ) ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʜʨʫʛʠʭ ʠʩʪʦʯʥʠʢʦʚ ʟʘʛʨʷʟʥʝʥʠʷ, 

ʥʝʢʦʪʦʨʘʷ ʯʘʩʪʴ ʟʘʛʨʷʟʥʠʪʝʣʝʡ ʨʘʟʥʦʩʠʪʩʷ ʚ ʘʪʤʦʩʬʝʨʝ ʥʘ ʨʘʩʩʪʦʷʥʠʷ 

10-50 ʢʤ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʦʟʦʡ ʚʝʪʨʦʚ ʚ ʜʘʥʥʦʡ ʤʝʩʪʥʦʩʪʠ, ʘ 

ʦʧʨʝʜʝʣʝʥʥʘʷ ʜʦʣʷ ʧʦʩʪʫʧʘʝʪ ʚ ʚʝʨʭʥʠʝ ʠ ʘʪʤʦʩʬʝʨʳ ʠ ʨʘʟʥʦʩʠʪʩʷ ʥʘ 
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ʤʥʦʛʠʝ ʩʦʪʥʠ ʠ ʪʳʩʷʯʠ ʢʠʣʦʤʝʪʨʦʚ. ɸʢʪʫʘʣʴʥʦʩʪʴ ʧʦʩʪʘʚʣʝʥʥʦʡ 

ʧʨʦʙʣʝʤʳ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʧʦʯʚ ʜʣʷ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʧʨʠʨʦʜʦʦʭʨʘʥʠʪʝʣʴʥʳʭ ʧʨʠʥʮʠʧʦʚ ʫʧʨʘʚʣʝʥʠʷ ʟʝʤʝʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ 

ʪʝʨʨʠʪʦʨʠʠ ʛʦʨʦʜʘ ɸʢʪʘʫ ʠ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʦʙ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʫʨʙʦʵʢʦʩʠʩʪʝʤʳ, ʚ ʮʝʣʷʭ ʩʥʠʞʝʥʠʷ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ 

ʙʠʦʩʬʝʨʫ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʡ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʥʳ ʬʦʥʜʦʚʳʝ 

ʤʘʪʝʨʠʘʣʳ ʫʧʨʘʚʣʝʥʠʷ ʵʢʦʣʦʛʠʠ ʛʦʨʦʜʘ ɸʢʪʘʫ, ʘ ʪʘʢʞʝ ʨʝʟʫʣʴʪʘʪʳ 

ʩʦʙʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʆʧʨʝʜʝʣʝʥʠʝ ʩʦʜʝʨʞʘʥʠʷ ʪʷʞʝʣʳʭ 

ʤʝʪʘʣʣʦʚ ʧʨʦʚʦʜʠʣʦʩʴ ʚ ʘʥʘʣʠʪʠʯʝʩʢʦʡ ʣʘʙʦʨʘʪʦʨʠʠ ʋʧʨʘʚʣʝʥʠʷ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ (ʋʇʈʠʈʇ) 

ʄʘʥʛʠʩʪʘʫʩʢʦʡ ʦʙʣʘʩʪʠ,  ʘʪʦʤʥʦ-ʘʙʩʦʨʮʠʦʥʥʳʤ ʤʝʪʦʜʦʤ (ʄɻɸ-915).  

ʆʪʙʦʨ ʧʨʦʙ ʧʦʯʚʳ ʠ ʧʦʜʛʦʪʦʚʢʫ ʢ ʘʥʘʣʠʟʫ ʧʨʦʚʦʜʠʣʠ ʧʦ ɻʆʉʊ 

17.4.3.01-83 (ʉʊ ʉʕɺ 3847-82) çʆʭʨʘʥʘ ʧʨʠʨʦʜʳ. ʇʦʯʚʳ. ʆʙʱʠʝ 

ʪʨʝʙʦʚʘʥʠʷ ʢ ʦʪʙʦʨʫ ʧʨʦʙè. ʂʘʨʪʳ ʠ ʩʭʝʤʳ ʩʦʩʪʘʚʣʝʥʳ ʩ ʧʨʠʤʝʥʝʥʠʝʤ 

ʛʝʦʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤ.  

ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʠ ʦʙʩʫʞʜʝʥʠʝ.  
ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ-ʢʘʨʪʘ ʛʦʨʦʜʘ ɸʢʪʘʫ, ʩ ʫʯʘʩʪʢʘʤʠ 

ʥʘ ʢʦʪʦʨʳʭ ʙʳʣʠ ʧʨʦʚʝʜʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʷ.  

 

 
ʈʠʩʫʥʦʢ 1 - ʉʭʝʤʘ ʫʯʘʩʪʢʦʚ ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʛ. ɸʢʪʘʫ 

 

ɺ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʡ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ, ʩʝʣʠʪʝʙʥʘʷ 

ʪʝʨʨʠʪʦʨʠʷ, ʧʨʦʤʳʰʣʝʥʥʘʷ ʟʦʥʘ ʠ ʧʨʠʣʝʛʘʶʱʠʝ ʧʨʠʛʦʨʦʜʥʳʝ ʟʦʥʳ 














