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ɸʥʥʦʪʘʮʠʷ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʥʘ ʧʨʠʤʝʨʝ ʦʧʪʠʤʠʟʘʮʠʠ ʢʦʥʩʪʨʫʢʮʠʠ ʪʦʧʣʠʚʥʦʛʦ ʭʨʘʥʠʣʠʱʘ, ʧʦʜʚʝʨʛʘʶʱʝʛʦʩʷ 

ʚʦʟʜʝʡʩʪʚʠʶ ʥʝʩʪʘʮʠʦʥʘʨʥʦʛʦ ʥʘʛʨʫʞʝʥʠʷ, ʠʩʩʣʝʜʫʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʦʚ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʩʪʨʦʠʪʝʣʴʥʦʛʦ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʆʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʝʥʦ ʤʝʪʦʜʫ ʩʣʫʯʘʡʥʦʛʦ ʧʦʠʩʢʘ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ 
ʜʣʷ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. 
 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ, ʩʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ, ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ, ʚʘʨʴʠʨʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ, 
ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʥʝʩʪʘʮʠʦʥʘʨʥʳʝ ʩʝʡʩʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ, ʦʧʪʠʤʠʟʘʮʠʷ, ʥʘʜʝʞʥʦʩʪʴ. 

 
ɺɺɽɼɽʅʀɽ 

ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʷ ʫʥʠʢʘʣʴʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʩʪʘʣʴʥʳʭ ʨʝʟʝʨʚʫʘʨʦʚ ʜʣʷ ʭʨʘʥʝʥʠʷ ɻʉʄ, ʜʦʣʞʥʳ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ 

ʦʙʝʩʧʝʯʝʥʠʷ ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʘʚʘʨʠʡ ʠ ʩʣʫʯʘʝʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ 

ʪʨʘʚʤʘʪʠʟʤʘ. 
ɸʥʘʣʠʟ ʧʦʚʝʜʝʥʠʷ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʚʥʝʰʥʠʭ ʩʠʣ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ 

ʨʘʟʨʘʙʦʪʢʠ ʦʧʪʠʤʘʣʴʥʦʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʦʙʝʩʧʝʯʝʥʠʷ ʝʝ ʧʨʦʯʥʦʩʪʠ ʠ ʥʘʜʝʞʥʦʩʪʠ ʚʦ 

ʚʨʝʤʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ [1ï3].  
ʄʥʦʛʠʝ ʨʝʛʠʦʥʳ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʈʝʩʧʫʙʣʠʢʘ ʂʨʳʤ ʦʪʥʦʩʷʪʩʷ ʢ ʟʦʥʘʤ 

ʩ ʚʳʩʦʢʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʦʧʘʩʥʦʩʪʴʶ. ʇʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʩʦʦʙʨʘʞʝʥʠʷʤ ʨʝʟʝʨʚʫʘʨʳ ʜʣʷ 

ʭʨʘʥʝʥʠʷ ɻʉʄ ʯʘʩʪʦ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʠʤʝʥʥʦ ʚ ʪʘʢʠʭ ʟʦʥʘʭ. ʆʜʥʘʢʦ, ʘʥʘʣʠʟ ʨʝʘʢʮʠʡ ʪʦʧʣʠʚʥʳʭ 
ʭʨʘʥʠʣʠʱ ʥʘ ʩʝʡʩʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʧʦʢʘʟʳʚʘʝʪ ʠʭ ʫʷʟʚʠʤʦʩʪʴ: ʦʥʠ ʧʦʚʨʝʞʜʘʶʪʩʷ ʠ 

ʨʘʟʨʫʰʘʶʪʩʷ, ʥʘʥʦʩʷ ʟʥʘʯʠʪʝʣʴʥʳʡ ʫʱʝʨʙ ʥʘʨʦʜʥʦʤʫ ʭʦʟʷʡʩʪʚʫ. 

ʅʘʠʙʦʣʝʝ ʧʨʦʩʪʦʡ ʩʧʦʩʦʙ ʧʦʚʳʩʠʪʴ ʧʨʦʯʥʦʩʪʴ ʪʘʢʠʭ ʩʦʦʨʫʞʝʥʠʡ ï ʫʚʝʣʠʯʠʪʴ ʪʦʣʱʠʥʫ 

ʩʪʝʥʢʠ ʙʘʢʘ, ʘ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʠ ʦʙʱʫʶ ʤʘʩʩʫ ʭʨʘʥʠʣʠʱʘ. ʆʜʥʘʢʦ ʜʘʥʥʳʡ ʤʝʪʦʜ ʧʦʜʨʘʟʫʤʝʚʘʝʪ 
ʟʥʘʯʠʪʝʣʴʥʝʝ ʨʘʩʭʦʜʳ ʤʘʪʝʨʠʘʣʘ ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ ʨʝʟʝʨʚʫʘʨʘ, ʘ ʪʘʢʞʝ ʦʥ ʥʝ ʧʦʜʭʦʜʠʪ ʜʣʷ 

ʫʩʠʣʝʥʠʷ ʫʞʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʙʘʢʦʚ. ʇʦʵʪʦʤʫ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʧʨʦʜʦʣʴʥʦʡ ʠʟʛʠʙʥʦʡ ʞʝʩʪʢʦʩʪʠ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʨʝʙʨʘ ʞʝʩʪʢʦʩʪʠ, ʢʦʪʦʨʳʝ ʙʫʜʫ ʨʘʩʧʦʣʘʛʘʪʴʩʷ ʧʦ ʧʝʨʠʤʝʪʨʫ ʦʙʦʣʦʯʢʠ 
ʩ ʟʘʜʘʥʥʳʤ ʰʘʛʦʤ. ɺ ʪʘʢʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʧʦʥʷʪʴ: ʨʝʙʨʘ ʞʝʩʪʢʦʩʪʠ ʢʘʢʦʡ ʢʦʥʬʠʛʫʨʘʮʠʠ ʠ ʚ 

ʢʘʢʦʤ ʢʦʣʠʯʝʩʪʚʝ (ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʤʠʥʠʤʠʟʘʮʠʠ ʤʘʩʩʳ) ʙʫʜʫʪ ʷʚʣʷʝʪʩʷ ʥʘʠʙʦʣʝʝ ʦʧʪʠʤʘʣʴʥʳʤʠ ʚ 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʟʘʜʘʯʝ.  

ɼʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯ ʧʨʦʯʥʦʩʪʠ, ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʧʨʠ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʤʝʪʦʜʳ ʩʠʩʪʝʤʥʦʛʦ 

ʘʥʘʣʠʟʘ, ʧʦʟʚʦʣʷʶʱʠʝ ʧʦʩʪʘʚʠʪʴ ʠ ʨʝʰʠʪʴ ʟʘʜʘʯʫ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʠ ʟʘʜʘʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʷʭ.  

 

ɸʅɸʃʀɿ ʇʋɹʃʀʂɸʎʀʁ, ʄɸʊɽʈʀɸʃʆɺ, ʄɽʊʆɼʆɺ 

ɿʘʜʘʯʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʤʥʦʛʠʤʠ 

ʘʚʪʦʨʘʤʠ. ʅʘʧʨʠʤʝʨ, ɺ. ʇʨʘʛʝʨ ʠ ɼʞ. ʊʝʡʣʦʨ ʚ [4, 5] ʦʧʠʩʳʚʘʶʪ ʤʝʪʦʜʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʧʨʠ 
ʨʝʰʝʥʠʠ çʟʘʜʘʯʠ ʦ ʤʘʢʩʠʤʠʟʘʮʠʠ ʩʠʣʳ ʧʦʪʝʨʠ ʫʩʪʦʡʯʠʚʦʩʪʠ ʢʦʣʦʥʥʳ ʠʣʠ ʧʣʘʩʪʠʥʳ, ʟʘʜʘʯʠ ʦ 

ʤʘʢʩʠʤʠʟʘʮʠʠ ʢʨʠʪʠʯʝʩʢʦʡ ʩʢʦʨʦʩʪʠ ʬʣʘʪʪʝʨʘ ʠ ʜʨ.è. ɺ [6ï8] ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚʦʧʨʦʩʳ 

ʜʠʥʘʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ, ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʟʘʜʘʯʘʭ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤ ʩ 

ʨʘʩʧʨʝʜʝʣʝʥʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ; ʫʧʨʫʛʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʩʦʚʝʨʰʘʶʱʠʭ ʥʝʫʩʪʘʥʦʚʠʚʰʝʝʩʷ ʜʚʠʞʝʥʠʝ 
ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ ʠ ʦʜʥʦʤʝʨʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʠ ʥʝʩʪʘʮʠʦʥʘʨʥʦʤ 

ʥʘʛʨʫʞʝʥʠʠ. 

ʂʨʦʤʝ ʪʦʛʦ, ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʦʜʯʝʨʢʠʚʘʶʪ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʝʪʦʜʦʚ 
ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʧʦʜʚʝʨʞʝʥʥʳʭ 

ʜʠʥʘʤʠʯʝʩʢʠʤ ʥʘʛʨʫʟʢʘʤ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʪʝʤ, ʯʪʦ ʭʘʨʘʢʪʝʨ ʚʦʟʜʝʡʩʪʚʠʷ ʪʘʢʠʭ ʥʘʛʨʫʟʦʢ ʥʘ 

ʩʦʦʨʫʞʝʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʙʦʣʴʰʠʤ ʩʦʯʝʪʘʥʠʝʤ ʩʣʫʯʘʡʥʳʭ, ʪʨʫʜʥʦ ʧʨʦʛʥʦʟʠʨʫʝʤʳʭ ʬʘʢʪʦʨʦʚ. 
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6 

 

ʈʘʟʣʠʯʥʳʝ ʤʝʪʦʜʳ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ, ʦʧʠʩʘʥʥʳʝ ʚ [3, 9ï11], ʧʦʟʚʦʣʷʶʪ ʫʯʝʩʪʴ ʚʩʝ ʩʚʷʟʠ ʤʝʞʜʫ 

ʩʣʫʯʘʡʥʳʤʠ (ʜʠʥʘʤʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ, ʚʘʨʴʠʨʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ ʢʦʥʩʪʨʫʢʮʠʠ) ʠ ʧʦʩʪʦʷʥʥʳʤʠ 

ʵʣʝʤʝʥʪʘʤʠ ʠʩʩʣʝʜʫʝʤʦʡ ʩʠʩʪʝʤʳ. 

ʅʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʤ ʜʣʷ ʩʣʫʯʘʷ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʷʚʣʷʝʪʩʷ 
ʤʝʪʦʜ ʩʣʫʯʘʡʥʦʛʦ ʧʦʠʩʢʘ, ʧʦʩʢʦʣʴʢʫ ʦʥ ʦʙʣʘʜʘʝʪ ʨʷʜʦʤ ʧʨʝʠʤʫʱʝʩʪʚ: ʧʨʦʩʪʦʪʘ 

ʧʨʦʛʨʘʤʤʠʨʦʚʘʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʥʘ ʕɺʄ, ʚʳʩʦʢʘʷ ʥʘʜʝʞʥʦʩʪʴ, ʧʦʤʝʭʦʫʩʪʦʡʯʠʚʦʩʪʴ ʠ ʜʨ. ʕʪʦʪ 

ʤʝʪʦʜ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʡ ʧʝʨʝʭʦʜ ʠʟ ʦʜʥʦʡ ʪʦʯʢʠ (ʚʝʢʪʦʨʘ ʚʘʨʴʠʨʫʝʤʳʭ 
ʧʘʨʘʤʝʪʨʦʚ) ʚ ʜʨʫʛʫʶ ʫʜʘʯʥʫʶ ʪʦʯʢʫ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʣʝʜʫʶʱʝʛʦ ʘʣʛʦʨʠʪʤʘ ʦʧʨʝʜʝʣʝʥʠʷ 

ʥʘʧʨʘʚʣʝʥʠʷ ʧʝʨʝʭʦʜʘ: 

ʊ ɼ, ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʚ ʥʦʚʦʡ ʪʦʯʢʝ ʤʝʥʴʰʝ, ʯʝʤ ʚ ʩʪʨʦʡ; 

ʊ π, ʝʩʣʠ ʟʥʘʯʝʥʠʝ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʚ ʥʦʚʦʡ ʪʦʯʢʝ ʙʦʣʴʰʝ, ʯʝʤ ʚ ʩʪʨʦʡ, 

ʛʜʝ: ʊ ï ʚʝʢʪʦʨ ʥʘʧʨʘʚʣʝʥʠʷ; 

ɼ ï ʩʣʫʯʘʡʥʳʡ ʚʝʢʪʦʨ. 

ʅʘʠʙʦʣʝʝ ʩʣʦʞʥʳʤ ʚ ʜʘʥʥʦʤ ʠʩʩʣʝʜʦʚʘʥʠʠ ʷʚʣʷʝʪʩʷ: ʚʳʙʦʨ ʰʘʛʘ ʧʝʨʝʭʦʜʘ ʚ ʥʦʚʫʶ ʪʦʯʢʫ ʠ 
ʦʧʨʝʜʝʣʝʥʠʝ ʪʦʯʢʠ ʦʢʦʥʯʘʥʠʷ ʧʨʦʮʝʩʩʘ ʦʧʪʠʤʠʟʘʮʠʠ ʧʫʪʝʤ ʚʳʙʦʨʘ ʢʦʥʝʯʥʦʛʦ ʯʠʩʣʘ ʥʝʫʜʦʙʥʳʭ 

ʰʘʛʦʚ [10]: 

- ʚr ʙʦʨ ʰʘʛʘ ʙʫʜʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʩ ʫʯʝʪʦʤ ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʩʣʫʯʘʡʥʳʭ ʰʘʛʦʚ 
ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: 

 

ʍ ÅØÐρπ ὔ ÓÕÐὔ ὲ ȟ 
 

ʛʜʝ: ʍ ï ʰʘʛ ʠʪʝʨʘʮʠʠ; 

ὔ ï ʯʠʩʣʦ ʥʝʫʜʘʯʥʳʭ ʰʘʛʦʚ ʠʟ ʧʦʩʣʝʜʥʝʡ ʦʧʦʨʥʦʡ ʪʦʯʢʠ ʧʦʠʩʢʘ; 

ÓÕÐὔ ï ʥʘʠʙʦʣʴʰʝʝ ʯʠʩʣʦ ʥʝʫʜʘʯʥʳʭ ʰʘʛʦʚ, ʩʦʚʝʨʰʝʥʥʳʭ ʠʟ ʢʘʢʦʡïʣʠʙʦ ʦʧʦʨʥʦʡ ʪʦʯʢʠ ʟʘ 

ʚʝʩʴ ʧʨʝʜʰʝʩʪʚʫʶʱʠʡ ʧʨʦʮʝʩʩ ʦʧʪʠʤʠʟʘʮʠʠ; 

ὲ ï ʯʠʩʣʦ ʚʘʨʴʠʨʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ. 
- ʢʦʣʠʯʝʩʪʚʦ ʥʝʫʜʘʯʥʳʭ ʰʘʛʦʚ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʦʢʦʥʯʘʥʠʷ ʧʨʦʮʝʩʩʘ ʦʧʪʠʤʠʟʘʮʠʠ: 

 

ὔ τπυЍὲ 
 

ʈʘʩʩʤʦʪʨʠʤ ʧʨʠʤʝʥʝʥʠʝ ʤʝʪʦʜʘ ʩʣʫʯʘʡʥʦʛʦ ʧʦʠʩʢʘ ʜʣʷ ʦʧʪʠʤʠʟʘʮʠʠ ʤʘʩʩʳ ʢʦʥʩʪʨʫʢʮʠʠ 

ʪʦʧʣʠʚʥʦʛʦ ʙʘʢʘ ʩ ʫʯʝʪʦʤ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʥʝʛʦ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ. 

 

ʎɽʃʔ ʀ ʇʆʉʊɸʅʆɺʂɸ ɿɸɼɸʏʀ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʦʙʦʩʥʦʚʘʥʠʝ ʦʧʪʠʤʠʟʘʮʠʠ ʧʘʨʘʤʝʪʨʦʚ ʨʝʟʝʨʚʫʘʨʘ ʜʣʷ 

ʭʨʘʥʝʥʠʷ ɻʉʄ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠ ̫ ʞʝʩʪʢʦʩʪʠ ʝʛʦ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʩʝʡʩʤʠʯʝʩʢʦʡ 
ʥʘʛʨʫʟʢʠ. 

ɺ ʦʙʱʝʤ ʚʠʜʝ ʟʘʜʘʯʘ ʦʧʪʠʤʠʟʘʮʠʠ ʩʪʘʚʠʪʩʷ ʩʣʝʜʫʶʱʝʤ ʦʙʨʘʟʦʤ: ʥʘʡʪʠ ʤʘʢʩʠʤʫʤ 

(ʤʠʥʠʤʫʤ) ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʧʨʠ ʟʘʜʘʥʥʳʭ ʦʛʨʘʥʠʯʝʥʠʷʭ.  
ʎʝʣʝʚʘʷ ʬʫʥʢʮʠʷ ï ʵʪʦ ʩʚʷʟʴ ʤʝʞʜʫ ʚʘʨʴʠʨʫʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʠ ʧʦʢʘʟʘʪʝʣʝʤ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ɺ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʩʣʫʯʘʝ ʚʘʨʴʠʨʫʝʤʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʷʚʣʷʶʪʩʷ ʢʦʣʠʯʝʩʪʚʦ ʠ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ ʨʝʙʝʨ ʞʝʩʪʢʦʩʪʠ, ʘ ʧʦʢʘʟʘʪʝʣʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʣʫʞʠʪ ʤʘʩʩʘ ʨʝʟʝʨʚʫʘʨʘ.  

ɿʘʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʠʨʦʚʘʪʴ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 
ʩʠʩʪʝʤʳ. ʀʭ ʜʝʣʷʪ ʥʘ ʜʚʘ ʚʠʜʘ [10, 11]: 

ï ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʚʘʨʴʠʨʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ, ʢʦʪʦʨʳʝ ʫʩʪʘʥʘʚʣʠʚʘʶʪʩʷ ʠʩʭʦʜʷ ʠʟ ʬʠʟʠʯʝʩʢʠ 

ʚʦʟʤʦʞʥʳʭ ʟʥʘʯʝʥʠʡ; 
ï ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ ʥʘ ʩʦʩʪʦʷʥʠʝ ʩʠʩʪʝʤʳ (ʥʘʧʨʠʤʝʨ, ʦʛʨʘʥʠʯʝʥʠʷ ʧʦ 

ʧʨʦʯʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʜ ʚʦʟʜʝʡʩʪʚʠʝʤ ʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ). 

ɼʘʣʝʝ, ʠʩʧʦʣʴʟʫʷ ʤʝʪʦʜ ʩʣʫʯʘʡʥʦʛʦ ʧʦʠʩʢʘ, ʥʝʦʙʭʦʜʠʤʦ ʥʘʡʪʠ ʪʘʢʠʝ ʟʥʘʯʝʥʠʷ ʚʘʨʴʠʨʫʝʤʳʭ 

ʧʘʨʘʤʝʪʨʦʚ, ʧʨʠ ʢʦʪʦʨʳʭ ʮʝʣʝʚʘʷ ʬʫʥʢʮʠʷ ʙʫʜʝʪ ʤʠʥʠʤʘʣʴʥʦʡ, ʥʦ ʧʨʠ ʩʦʙʣʶʜʝʥʠʠ ʦʛʨʘʥʠʯʝʥʠʡ, 
ʥʘʣʦʞʝʥʥʳʭ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤʳ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʧʠʩʘʥʥʳʡ ʚʳʰʝ ʘʣʛʦʨʠʪʤ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʨʝʘʣʴʥʦ ʩʫʱʝʩʪʚʫʶʱʝʤʫ 

ʨʝʟʝʨʚʫʘʨʫ. 
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ʆʉʅʆɺʅʆʁ ʈɸɿɼɽʃ 

ʂʦʥʩʪʨʫʢʪʠʚʥʦ ʠʩʩʣʝʜʫʝʤʳʡ ʦʙʲʝʢʪ ï ʵʪʦ ʚʝʨʪʠʢʘʣʴʥʳʡ ʩʪʘʣʴʥʦʡ ʮʠʣʠʥʜʨʠʯʝʩʢʠʡ 

ʨʝʟʝʨʚʫʘʨ ʩʦ ʩʪʘʮʠʦʥʘʨʥʦʡ ʢʨʳʰʝʡ ʜʣʷ ʭʨʘʥʝʥʠʷ ʜʠʟʝʣʴʥʦʛʦ ʪʦʧʣʠʚʘ ʝʤʢʦʩʪʴʶ 1000 ̍. ʕʪʦʪ 
ʦʙʲʝʢʪ ʠʤʝʝʪ ʩʣʝʜʫʶʱʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: ʨʘʜʠʫʩ Ὑ υȟς ̍, ʚʳʩʦʪʘ ὒ ρς ̍, ʪʦʣʱʠʥʘ ʩʪʝʥʢʠ 
Ὤ π,ππφ ̍, ʤʘʪʝʨʠʘʣ ʩʪʝʥʢʠ ï ʩʪʘʣʴ ʉʪ3ʩʧ5 ɻʆʉʊ 14637-89. 

ɼʣʷ ʤʦʜʝʣʠʨʦʚʘʥʠʷ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ ʠʩʧʦʣʴʟʦʚʘʣʩʷ ʠʤʧʫʣʴʩ 

ɹʝʨʣʘʛʝ, ʢʦʪʦʨʳʡ ʭʦʨʦʰʦ ʠʤʠʪʠʨʫʝʪ ʬʦʨʤʫ ʦʙʲʝʤʥʳʭ ʩʝʡʩʤʠʯʝʩʢʠʭ ʚʦʣʥ [12]  
 

Ὂ ὃὸὩ ÓÉÎςʌʖὸȟ 
 

ʛʜʝ: ὃ = 1 ʤ ï ʘʤʧʣʠʪʫʜʘ; 

ʖ = 2 ʩ
ï1

 ï ʯʘʩʪʦʪʘ. 
ɺ ʨʘʙʦʪʝ [13] ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ, ʯʪʦ ʧʨʠ ʥʝʩʪʘʮʠʦʥʘʨʥʦʤ ʥʘʛʨʫʞʝʥʠʠ ʚ ʢʦʥʩʪʨʫʢʮʠʷʭ 

ʪʦʧʣʠʚʥʦʛʦ ʭʨʘʥʠʣʠʱʘ ʚʦʟʥʠʢʘʶʪ ʧʦʧʝʨʝʯʥʳʝ ʢʦʣʝʙʘʥʠʷ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʧʨʦʜʦʣʴʥʦʝ 

ʧʝʨʝʪʝʢʘʥʠʝ ʞʠʜʢʦʩʪʠ ʠ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʝʝ ʧʨʠʩʦʝʜʠʥʝʥʥʳʭ ʤʘʩʩ, ʫʚʝʣʠʯʠʚʘʶʱʠʭ ʠʥʝʨʮʠʦʥʥʫʶ 

ʩʦʩʪʘʚʣʷʶʱʫʶ ʢʦʣʝʙʘʥʠʡ ʢʦʥʩʪʨʫʢʮʠʠ. ʇʨʦʚʝʜʝʥʥʳʝ ʨʘʩʯʝʪʳ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʫʯʝʪ 
ʧʨʠʩʦʝʜʠʥʝʥʥʳʭ ʤʘʩʩ ʫʚʝʣʠʯʠʚʘʝʪ ʧʨʦʛʠʙʳ ʦʙʦʣʦʯʢʠ ʙʘʢʘ ʥʘ 40%, ʯʪʦ, ʥʝʩʦʤʥʝʥʥʦ, ʥʝʦʙʭʦʜʠʤʦ 

ʫʯʠʪʳʚʘʪʴ ʚ ʨʘʩʯʝʪʘʭ. ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʛʠʙʦʚ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʫʚʝʣʠʯʝʥʠʝ ʤʝʨʠʜʠʦʥʘʣʴʥʳʭ 

ʥʘʧʨʷʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 
 

ʎ
ὓ

ὡ
ʎȟ                                                                          ρ 

 

ʛʜʝ: ὓ ï ʠʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ, ʢʦʪʦʨʳʡ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʤʝʪʦʜʦʤ ʥʘʯʘʣʴʥʳʭ ʧʘʨʘʤʝʪʨʦʚ, 
ʟʥʘʷ ʧʨʦʛʠʙ ʦʙʦʣʦʯʢʠ; 

ὡ ï ʤʦʤʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʦʙʝʯʘʡʢʠ ʙʘʢʘ, ʢʦʪʦʨʳʡ ʟʘʚʠʩʠʪ ʦʪ ʝʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ; 

ʎ ï ʜʦʧʫʩʢʘʝʤʦʝ ʥʘʧʨʷʞʝʥʠʝ, ʢʦʪʦʨʦʝ ʜʦʣʞʥʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʦʙʣʘʩʪʠ ʫʧʨʫʛʠʭ 
ʜʝʬʦʨʤʘʮʠʡ. 

ʆʯʝʚʠʜʥʦ, ʯʪʦ ʨʦʩʪ ʤʝʨʠʜʠʦʥʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʩʠʪʫʘʮʠʠ, ʚ ʢʦʪʦʨʦʡ 

ʥʝʨʘʚʝʥʩʪʚʦ (1) ʥʝ ʙʫʜʝʪ ʚʳʧʦʣʥʷʪʴʩʷ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʨʘʟʨʫʰʝʥʠʶ ʢʦʥʩʪʨʫʢʮʠʠ ʨʝʟʝʨʚʫʘʨʘ. 
ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʦʪʘʪʴ ʤʝʪʦʜʠʢʫ ʧʦʚʳʰʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʦʙʲʝʢʪʘ. 

ʊʦʛʜʘ ʦʙʱʘʷ ʤʘʩʩʘ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʫʯʝʪʦʤ ʨʝʙʝʨ ʞʝʩʪʢʦʩʪʠ ʙʫʜʝʪ ʦʧʨʝʜʝʣʷʪʴʩʷ ʬʦʨʤʫʣʦʡ: 

 

ά ςʌὙὬὒʍ ὲὃὒʍ                                                                  ς 

 

ʛʜʝ: ʍ ï ʧʣʦʪʥʦʩʪʴ ʤʘʪʝʨʠʘʣʘ, ʠʟ ʢʦʪʦʨʦʛʦ ʠʟʛʦʪʦʚʣʝʥʳ ʪʦʧʣʠʚʥʳʡ ʙʘʢ ʠ ʨʝʙʨʘ ʞʝʩʪʢʦʩʪʠ; 

ὲ ï ʢʦʣʠʯʝʩʪʚʦ ʨʝʙʝʨ ʞʝʩʪʢʦʩʪʠ; 

ὃ ï ʧʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʨʝʙʨʘ ʞʝʩʪʢʦʩʪʠ. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʚ ʢʘʯʝʩʪʚʝ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʥʝ ʠʤʝʝʪ ʩʤʳʩʣʘ ʧʨʠʥʠʤʘʪʴ ʤʘʩʩʫ 

ʢʦʥʩʪʨʫʢʮʠʠ, ʪ.ʢ. ʚ ʬʦʨʤʫʣʫ (2) ʚʭʦʜʷʪ ʧʦʩʪʦʷʥʥʳʝ ʚʝʣʠʯʠʥʳ, ʢʦʪʦʨʳʝ ʤʳ ʥʝ ʤʦʞʝʤ ʤʝʥʷʪʴ: 

ʜʣʠʥʘ, ʨʘʜʠʫʩ, ʪʦʣʱʠʥʘ ʦʙʦʣʦʯʢʠ, ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʤʘʪʝʨʠʘʣʘ ʠ ʜʨ.  
ʇʦʵʪʦʤʫ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʟʘʜʘʯʘ ʦʧʪʠʤʠʟʘʮʠʠ ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʥʘʡʪʠ 

ʤʠʥʠʤʫʤ ʬʫʥʢʮʠʠ: 

 

Ὢ ὼ ὲὃ, 

 

ʧʨʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʤ ʦʛʨʘʥʠʯʝʥʠʠ: 

Ὢ ὼ ρ π, 

 
ʠ ʦʛʨʘʥʠʯʝʥʠʷʭ ʥʘ ʚʘʨʴʠʨʫʝʤʳʝ ʧʘʨʘʤʝʪʨʳ: 

 

ὼ
ὲ
ὃ Ȣ 
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ʀʩʧʦʣʴʟʫʷ ʨʘʩʩʤʦʪʨʝʥʥʫʶ ʤʦʜʝʣʴ ʦʧʪʠʤʠʟʘʮʠʠ ʢʦʥʩʪʨʫʢʮʠʠ ʙʘʢʘ ʤʦʞʥʦ ʧʦʜʙʠʨʘʪʴ 

ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ ʨʝʙʝʨ ʞʝʩʪʢʦʩʪʠ ʜʣʷ ʝʛʦ ʫʩʠʣʝʥʠʷ. ʅʘʧʨʠʤʝʨ, ʤʦʞʥʦ ʧʦʜʦʙʨʘʪʴ ʦʧʪʠʤʘʣʴʥʦʝ 

ʢʦʣʠʯʝʩʪʚʦ ʠ ʥʦʤʝʨ ʣʶʙʦʛʦ ʧʨʦʢʘʪʥʦʛʦ ʧʨʦʬʠʣʷ. ʀʣʠ, ʚ ʮʝʣʷʭ ʝʱʝ ʙʦʣʴʰʝʡ ʵʢʦʥʦʤʠʠ ʤʘʪʝʨʠʘʣʘ, 

ʤʦʞʥʦ ʧʦʩʪʘʚʠʪʴ ʟʘʜʘʯʫ ʩʢʦʥʩʪʨʫʠʨʦʚʘʪʴ ʨʝʙʨʦ ʞʝʩʪʢʦʩʪʠ ʩ ʩʝʯʝʥʠʝʤ, ʦʪʣʠʯʥʳʤ ʦʪ 
ʧʨʝʜʩʪʘʚʣʝʥʥʦʛʦ ʚ ʩʦʨʪʘʤʝʥʪʝ. ʊʦʛʜʘ ʚ ʢʘʯʝʩʪʚʝ ʮʝʣʝʚʦʡ ʬʫʥʢʮʠʠ ʙʫʜʫʪ ʚʳʩʪʫʧʘʪʴ 

ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ ʧʨʝʜʧʦʣʘʛʘʝʤʦʛʦ ʨʝʙʨʘ ʞʝʩʪʢʦʩʪʠ. 

ʈʝʟʫʣʴʪʘʪʳ ʧʨʦʜʝʣʘʥʥʦʡ ʨʘʙʦʪ rʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʪʘʙʣʠʮʝ 1. 
 

ʊʘʙʣʠʮʘ 1.  

ʈʝʟʫʣʴʪʘʪʳ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʠ ʫʩʠʣʝʥʠʠ ʢʦʥʩʪʨʫʢʮʠʠ ʪʦʧʣʠʚʥʦʛʦ ʙʘʢʘ 

 ̄

ʧ/ʧ 
ʈʘʩʯʝʪʥʳʡ ʩʣʫʯʘʡ 

ɺʘʨʴʠʨʫʝʤʳʡ 

ʧʘʨʘʤʝʪʨ 

ɿʥʘʯʝʥʠʝ 
ʚʘʨʴʠʨʫʝʤʦʛʦ 

ʧʘʨʘʤʝʪʨʘ 

ʇʣʦʱʘʜʴ ʧʦʧʝʨʝʯʥʦʛʦ 

ʩʝʯʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʠ 

ʙʘʢʘ, ̍  

1 ʛʣʘʜʢʘʷ ʦʙʦʣʦʯʢʘ ʪʦʣʱʠʥʘ Ὤ Ὤ ρω ̍  ̍ 0,621 

2 
ʦʙʦʣʦʯʢʘ ʪʦʣʱʠʥʦʡ Ὤ φ ̍ ,̍ ʫʩʠʣʝʥʥʘʷ ʨʝʙʨʘʤʠ ʞʝʩʪʢʦʩʪʠ ʚ ʢʦʣʠʯʝʩʪʚʝ 16 ʰʪ, ʨʘʚʥʦʤʝʨʥʦ 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʧʦ ʝʝ ʧʝʨʠʤʝʪʨʫ 

2.1 
ʩʦʨʪʘʤʝʥʪʥʳʡ 

ʥʝʨʘʚʥʦʧʦʣʦʯʥʳʡ ʫʛʦʣʦʢ 

ˉ ʫʛʦʣʢʘ ʠʟ 

ʩʦʨʪʘʤʝʥʪʘ 
125ʭ80ʭ8 0,299 

2.2 
ʨʘʚʥʦʧʦʣʦʯʥʳʡ ʫʛʦʣʦʢ 
ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʩʝʯʝʥʠʷ 

- ʰʠʨʠʥʘ ʧʦʣʢʠ ὦ 
- ʪʦʣʱʠʥʘ ʧʦʣʢʠ Ὠ 

ὦ ςχȟωσ ̍  ̍

Ὠ ωȟχ ̍  ̍
0,225 

 

ɺʓɺʆɼʓ 

ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʤʝʪʦʜ ʩʣʫʯʘʡʥʦʛʦ ʧʦʠʩʢʘ ʧʦʣʫʯʠʣ ʧʨʠʤʝʥʝʥʠʝ ʚ ʦʧʪʠʤʠʟʘʮʠʠ ʢʦʥʩʪʨʫʢʮʠʠ 

ʪʦʧʣʠʚʥʦʛʦ ʭʨʘʥʠʣʠʱʘ, ʧʦʜʚʝʨʞʝʥʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʶ ʥʝʩʪʘʮʠʦʥʘʨʥʦʡ ʩʝʡʩʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. ʉ 
ʧʦʤʦʱʴʶ ʵʪʦʛʦ ʤʝʪʦʜʘ ʙʳʣ ʥʘʡʜʝʥ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʡ ʚʘʨʠʘʥʪ ʫʩʠʣʝʥʠʷ ʦʙʦʣʦʯʢʠ 

ʨʝʟʝʨʚʫʘʨʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʷʝʪ ʵʢʦʥʦʤʠʪʴ ʥʘ ʢʦʥʩʪʨʫʢʮʠʦʥʥʦʤ ʤʘʪʝʨʠʘʣʝ ʜʦ 15%. 

 

ʇɽʈʉʇɽʂʊʀɺʓ ɼɸʃʔʅɽʁʐʀʍ ʀʉʉʃɽɼʆɺɸʅʀʁ 

ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʪʝʤʝ ʨʘʙʦʪʳ ʙʫʜʫʪ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʚʘʬʝʣʴʥʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ ʦʙʦʣʦʯʢʠ ʙʘʢʘ, ʦʧʪʠʤʘʣʴʥʳʝ ʧʘʨʘʤʝʪʨʳ ʢʦʪʦʨʦʡ ʤʦʞʥʦ ʥʘʡʪʠ ʩ ʧʦʤʦʱʴʶ 
ʦʧʠʩʘʥʥʦʛʦ ʚ ʨʘʙʦʪʝ ʤʝʪʦʜʘ ʩʣʫʯʘʡʥʦʛʦ ʧʦʠʩʢʘ. ʕʪʦ ʧʦʟʚʦʣʠʪ ʫʚʝʣʠʯʠʪʴ ʩʦʧʨʦʪʠʚʣʝʥʠʝ 

ʪʦʧʣʠʚʥʦʛʦ ʙʘʢʘ ʥʝ ʪʦʣʴʢʦ ʢ ʤʝʨʠʜʠʦʥʘʣʴʥʳʤ ʥʘʧʨʷʞʝʥʠʷʤ, ʢʦʪʦʨʳʝ ʜʦʤʠʥʠʨʫʶʪ ʧʨʠ 

ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ ʥʘʛʨʫʟʢʘʭ, ʥʦ ʠ ʢ ʢʦʣʴʮʝʚʳʤ ʥʘʧʨʷʞʝʥʠʷʤ, ʢʦʪʦʨʳʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪ ʧʨʠ 

ʩʪʘʪʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ. 
 

ʃʀʊɽʈɸʊʋʈɸ 

1. ʀʚʘʥʦʚʘ, ʉ.ʖ. ɼʠʥʘʤʠʯʝʩʢʠʝ ʟʘʜʘʯʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʠʟ 
ʦʜʥʦʨʦʜʥʳʭ ʠ ʥʝʦʜʥʦʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ: ʜʠʩ. ʢʘʥʜ. ʬʠʟʠʢʦïʤʘʪʝʤʘʪʠʯʝʩʢʠʭ ʥʘʫʢ. ʄ., 1984. ï 

172 ʩ. [ʕʣʝʢʪʨʦʥʥʳʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http://tekhnosfera.com/optimalnoeïproektirovanieïiï

raschyotïperforirovannyhïmetallicheskihïbalok#ixzz5GnIkxGQ1, ʩʚʦʙʦʜʥʳʡ. ï ɿʘʛʣ. ʩ ʵʢʨʘʥʘ. 
2. ɺʦʣʢʦʚ, ɸ.ɸ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʧʨʦʮʝʩʩʦʚ ʦʧʝʨʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ 

ʜʠʥʘʤʠʢʫ ʯʨʝʟʚʳʯʘʡʥʳʭ ʩʠʪʫʘʮʠʡ ʚ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʘʭ [ʊʝʢʩʪ] / ɸ.ɸ. ɺʦʣʢʦʚ. // ɹʦʣʴʰʦʡ 

ʈʦʩʩʠʡʩʢʠʡ ʢʘʪʘʣʦʛ. ʉʪʨʦʠʪʝʣʴʩʪʚʦ. ï ʄ.: ʂʘʪʘʣʦʛʠ ʠ ʩʧʨʘʚʦʯʥʠʢʠ, 2000. ï ʉ. 38ï40. 

3. ɺʦʣʢʦʚʘ, ɺ.ʅ. ʆʩʥʦʚʳ ʪʝʦʨʠʠ ʩʠʩʪʝʤ ʠ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ [ʊʝʢʩʪ] / ɺ.ʅ. ɺʦʣʢʦʚʘ, 
ɸ.ɸ. ɼʝʥʠʩʦʚ. ï ʉʇʙ.: ʀʟʜ. ʉʇʙɻʊʋ, 1997. ï 510 ʩ. 

4. ʇʨʘʛʝʨ, ɺ. ʆʩʥʦʚʳ ʪʝʦʨʠʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ [ʊʝʢʩʪ]: [ʧʝʨ. ʩ 

ʘʥʛʣ.] / ɺ. ʇʨʘʛʝʨ. ï ʄ.: ʄʠʨ, 1977. ï 109 ʩ. ï (ʄʝʭʘʥʠʢʘ ʥʦʚʦʝ ʚ ʟʘʨʫʙʝʞʥʦʡ ʥʘʫʢʝ. ɺʳʧʫʩʢ 11). 
5. ʇʨʘʛʝʨ, ɺ. ɿʘʜʘʯʠ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ [ʊʝʢʩʪ]: [ʧʝʨ. ʩ ʘʥʛʣ.] / 

ɺ. ʇʨʘʛʝʨ, ɼɾ. ʊʝʡʣʦʨ // ʇʨʠʢʣʘʜʥʘʷ ʤʝʭʘʥʠʢʘ. ï 1968. ï ˉ 3. ï ʉ. 242. 

6. ɹʘʥʠʯʫʢ, ʅ.ɺ. ʆʙ ʦʜʥʦʡ ʜʠʥʘʤʠʯʝʩʢʦʡ ʟʘʜʘʯʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ [ʊʝʢʩʪ] / 

ʅ.ɺ. ɹʘʥʠʯʫʢ, ʅ.ʄ. ɻʫʨʘ // ʄʝʭʘʥʠʢʘ ʜʝʬʦʨʤʠʨʫʝʤʦʛʦ ʪʚʝʨʜʦʛʦ ʪʝʣʘ. ï ʅʦʚʦʩʠʙʠʨʩʢ, 1979. ï 
ɺʳʧ. 41. ï ʉ. 20ï24. 

7. ɼʦʤʘʥʩʢʠʡ ʇ.ʇ. ʆʧʪʠʤʠʟʘʮʠʷ ʜʠʥʘʤʠʯʝʩʢʠʭ ʵʬʬʝʢʪʦʚ ʚ ʮʠʣʠʥʜʨʠʯʝʩʢʦʡ ʦʙʦʣʦʯʢʝ 

ʧʨʠ ʫʜʘʨʥʦʡ ʩʠʣʦʚʦʡ ʥʘʛʨʫʟʢʝ [ʊʝʢʩʪ] / ʇ.ʇ. ɼʦʤʘʥʩʢʠʡ // ʄʘʪʝʤʘʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʠ ʬʠʟʠʢʦ-
ʤʝʭʘʥʠʯʝʩʢʠʝ ʧʦʣʷ. ï 1981. ï ˉ 4. ï ʉ. 75ï78. 

8. ʍʦʛ, ʕ. ʇʨʠʢʣʘʜʥʦʝ ʦʧʪʠʤʘʣʴʥʦʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ [ʊʝʢʩʪ] / ʕ. ʍʦʛ, ʗ. ɸʨʦʨʘ. ï ʄ.: 

http://tekhnosfera.com/optimalnoe-proektirovanie-i-raschyot-perforirovannyh-metallicheskih-balok#ixzz5GnIkxGQ1
http://tekhnosfera.com/optimalnoe-proektirovanie-i-raschyot-perforirovannyh-metallicheskih-balok#ixzz5GnIkxGQ1


ʕʢʦʥʦʤʠʢʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ˉ 1 (66) 2018 ʛ. 
 

9 

 

ʄʠʨ, 1983. ï 478 ʩ. 

9. ɺʘʣʫʡʩʢʠʭ, ɺ.ʇ. ʉʪʘʪʠʩʪʠʯʝʩʢʠʝ ʤʝʪʦʜʳ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ 

[ʊʝʢʩʪ]: ʤʦʥʦʛʨʘʬʠʷ / ɺ.ʇ. ɺʘʣʫʡʩʢʠʭ. ï ɺʣʘʜʠʤʠʨ: ɺʣʘʜʠʤ. ʛʦʩ. ʫʥ-ʪ, 2001. ï 156 ʩ. 

10. ʏʝʤʦʜʫʨʦʚ, ɺ.ʊ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʩʠʩʪʝʤ [ʊʝʢʩʪ]: ʤʦʥʦʛʨʘʬʠʷ / ɺ.ʊ. ʏʝʤʦʜʫʨʦʚ, 
ʕ.ɺ. ʃʠʪʚʠʥʦʚʘ. ï ʉʠʤʬʝʨʦʧʦʣʴ: ʀʊ çɸʈʀɸʃè, 2016. ï 236 ʩ. 

11. ʏʝʤʦʜʫʨʦʚ, ɺ.ʊ. ʄʝʪʦʜʳ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʠʟʘ ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʪʝʭʥʠʯʝʩʢʠʭ ʩʠʩʪʝʤ 

ʥʘʛʨʫʟʢʝ [ʊʝʢʩʪ] / ɺ.ʊ. ʏʝʤʦʜʫʨʦʚ, ʖ.ʉ. ʂʫʟʴʤʠʥʘ // ʉʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʪʝʭʥʦʛʝʥʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ. ï 
2013. ï ɺʳʧʫʩʢ 46. ï ʉ. 30ï38. 

12. ɸʨʘʥʦʚʠʯ, ɿ.ʀ. ɸʤʧʣʠʪʫʜʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʝʡʩʤʦʛʨʘʬʘ ʧʨʠ ʥʝʩʪʘʮʠʦʥʘʨʥʳʭ 

ʩʠʛʥʘʣʘʭ ʠ ʦʮʝʥʢʘ ʧʦʛʨʝʰʥʦʩʪʝʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʘʤʧʣʠʪʫʜʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ 
ʩʪʘʮʠʦʥʘʨʥʳʭ ʛʘʨʤʦʥʠʯʝʩʢʠʭ ʢʦʣʝʙʘʥʠʡ [ʊʝʢʩʪ] / ɿ.ʀ. ɸʨʘʥʦʚʠʯ, ɽ.ɺ. ɺʘʩʠʣʴʢʦʚʠʯ, 

ɼ.ɺ. ɼʦʣʛʦʧʦʣʦʚ ï ʄ.: ʅʘʫʢʘ, 1966. ï (ɺʳʯʠʩʣʠʪʝʣʴʥʘʷ ʩʝʡʩʤʦʣʦʛʠʷ; ʚʳʧ. 1). 

13. ʏʝʤʦʜʫʨʦʚ, ɺ.ʊ. ʆʩʦʙʝʥʥʦʩʪʠ ʚʣʠʷʥʠʷ ʧʨʠʩʦʝʜʠʥʝʥʥʳʭ ʤʘʩʩ ʞʠʜʢʦʩʪʠ ʥʘ ʧʨʦʯʥʦʩʪʴ 

ʮʠʣʠʥʜʨʠʯʝʩʢʠʭ ʙʘʢʦʚ ʩ ʞʠʜʢʠʤ ʥʘʧʦʣʥʠʪʝʣʝʤ ʧʨʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʢʘʭ [ʊʝʢʩʪ] / 
ɺ.ʊ. ʏʝʤʦʜʫʨʦʚ, ʖ.ʉ. ʂʫʟʴʤʠʥʘ // ʄʦʣʦʜʝʞʴ ʚ ʥʘʫʢʝ. ʅʦʚʳʝ ʘʨʛʫʤʝʥʪʳ: ʩʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʨʘʙʦʪ 

IIIïʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʤʦʣʦʜʝʞʥʦʛʦ ʢʦʥʢʫʨʩʘ (ʈʦʩʩʠʷ, ʛ. ʃʠʧʝʮʢ, 29 ʬʝʚʨʘʣʷ 2016 ʛ.). ʏʘʩʪʴ II. ï 

ʃʠʧʝʮʢ: ʅʘʫʯʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ çɸʨʛʫʤʝʥʪè, 2016. ï 204 ʩ. 
14. ʂʫʟʴʤʠʥʘ, ʖ.ʉ. ʆʙʝʩʧʝʯʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʤʝʪʘʣʣʠʯʝʩʢʠʭ ʪʦʧʣʠʚʥʳʭ 

ʭʨʘʥʠʣʠʱ ʥʘ ʵʪʘʧʝ ʠʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ / ʖ.ʉ. ʂʫʟʴʤʠʥʘ // ʉʪʨʦʠʪʝʣʴʩʪʚʦ ï ʬʦʨʤʠʨʦʚʘʥʠʝ ʩʨʝʜʳ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ: ʩʙʦʨʥʠʢ ʤʘʪʝʨʠʘʣʦʚ XIX  ʄʝʞʜʫʥʘʨʦʜʥʦʡ ʤʝʞʚʫʟʦʚʩʢʦʡ ʥʘʫʯʥʦï
ʧʨʘʢʪʠʯʝʩʢʦʡ ʢʦʥʬʝʨʝʥʮʠʠ ʩʪʫʜʝʥʪʦʚ, ʤʘʛʠʩʪʨʘʥʪʦʚ, ʘʩʧʠʨʘʥʪʦʚ ʠ ʤʦʣʦʜʳʭ ʫʯʝʥʳʭ (27ï29 ʘʧʨʝʣʷ 

2016 ʛ., ʄʦʩʢʚʘ). ï ʄʦʩʢʚʘ: ʅʀʋ ʄɻʉʋ, 2016. ï 112 ʩ. 

15. ʏʝʤʦʜʫʨʦʚ, ɺ.ʊ. ʆʧʪʠʤʠʟʘʮʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʪʦʧʣʠʚʥʳʭ ʭʨʘʥʠʣʠʱ ʧʨʠ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʥʘʛʨʫʟʢʘʭ [ʊʝʢʩʪ] / ɺ.ʊ. ʏʝʤʦʜʫʨʦʚ, ʖ.ʉ. ʃʝʦʥʝʥʢʦ // ʄʦʣʦʜʝʞʴ ʚ ʥʘʫʢʝ: ʅʦʚʳʝ ʘʨʛʫʤʝʥʪʳ: 
ʉʙʦʨʥʠʢ ʥʘʫʯʥʳʭ ʨʘʙʦʪ VIïʛʦ ʤʝʞʜʫʥʘʨʦʜʥʦʛʦ ʤʦʣʦʜʝʞʥʦʛʦ ʢʦʥʢʫʨʩʘ (ʈʦʩʩʠʷ, ʛ. ʃʠʧʝʮʢ, 29 

ʬʝʚʨʘʣʷ 2016 ʛ.). ʏʘʩʪʴ I. ï ʃʠʧʝʮʢ: ʅʘʫʯʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ çɸʨʛʫʤʝʥʪè, 2017. ï 192 ʩ. 

16. ɸʥʪʦʥʦʚ ɸ.ɺ. ʉʠʩʪʝʤʥʳʡ ʘʥʘʣʠʟ: ʫʯʝʙʥʠʢ [ʊʝʢʩʪ] / ɸ.ɺ. ɸʥʪʦʥʦʚ ï ʄ.: ʀʅʌʈɸ-ʄ, 
2017. ï 366 ʩ. 

17. ʄʘʡʟʝʨ, ʍ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʦʧʝʨʘʮʠʡ [ʊʝʢʩʪ] / ʍ. ʄʘʡʟʝʨ, ʅ. ʕʡʜʞʠʥ, ʈ. ʊʨʦʣʣ ʠ ʜʨ. ï 

ʄ.: ʄʠʨ, 1981. ï 712 ʩ. 
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Annotation. The article is devoted to the optimization of a fuel storage facility design, which is exposed to non-stationary 
loading, explored the application of methods of system analysis for construction design. The main attention is paid to the method 
of random search, since it is most suitable for solving problems of optimal design. 
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660041, ʛ ʂʨʘʩʥʦʷʨʩʢ, ʧʨ. ʉʚʦʙʦʜʥʳʡ, 75 

 
ɸʥʥʦʪʘʮʠʷ: ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʛ. ʂʨʘʩʥʦʷʨʩʢʝ ʘʢʪʠʚʥʦ ʩʪʨʦʷʪʩʷ ʧʘʥʝʣʴʥʳʝ ʤʥʦʛʦʵʪʘʞʥʳʝ ʞʠʣʳʝ ʜʦʤʘ ʩʝʨʠʠ 111-97, 
ʦʜʥʘʢʦ ʥʘʙʣʶʜʘʝʪʩʷ ʨʷʜ ʧʨʦʙʣʝʤ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʟʜʘʥʠʡ. ʆʜʥʦʡ ʠʟ ʩʦʩʪʘʚʣʷʶʱʠʭ ʵʪʠʭ ʧʨʦʙʣʝʤ ʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ 
ʟʥʘʯʠʪʝʣʴʥʳʭ ʪʨʫʜʦʟʘʪʨʘʪ ʠ ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʠ ʧʨʠ ʫʩʪʨʦʡʩʪʚʝ ʦʩʘʜʦʯʥʦʛʦ ʰʚʘ ʚ ʫʨʦʚʥʝ ʬʫʥʜʘʤʝʥʪʘ. ɺ ʩʪʘʪʴʝ 

ʧʨʝʜʩʪʘʚʣʝʥ ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠʩʧʦʣʴʟʫʝʤʳʭ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʦʩʘʜʥʦʛʦ ʰʚʘ ʚ ʫʨʦʚʥʝ 
ʬʫʥʜʘʤʝʥʪʘ ʠ ʨʘʟʨʘʙʦʪʘʥʘ ʫʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʥʘʷ ʤʦʜʝʣʴ. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʦʩʘʜʦʯʥʳʡ ʰʦʚ, ʩʝʨʠʷ 111-97, ʧʘʥʝʣʴʥʳʡ ʜʦʤ, ʧʦʣʝʟʥʘʷ ʤʦʜʝʣʴ, ʬʫʥʜʘʤʝʥʪ. 

 
ɺɺɽɼɽʅʀɽ 

ʅʦʚʦʩʠʙʠʨʩʢʠʤ ʠʥʩʪʠʪʫʪʦʤ çʉʠʙɿʅʀʀʕʇè ʚ 1971 ʛʦʜʫ ʙʳʣʘ ʨʘʟʨʘʙʦʪʘʥʘ ʢʨʫʧʥʦʧʘʥʝʣʴʥʘʷ 

97-ʘʷ ʩʝʨʠʷ ʜʦʤʦʚ. ɺ 70-ʭ ʛʦʜʘʭ ʜʚʘʜʮʘʪʦʛʦ ʚʝʢʘ ʜʘʥʥʘʷ ʩʝʨʠʷ ʧʦ ʦʮʝʥʢʘʤ ʵʢʩʧʝʨʪʦʚ ʩʯʠʪʘʣʘʩʴ 

ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʡ ʧʦ ʧʣʘʥʠʨʦʚʦʯʥʳʤ ʠ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʘʨʘʤʝʪʨʘʤ. ɿʜʘʥʠʷ 97-ʦʡ ʩʝʨʠʠ, ʚ 
ʦʪʣʠʯʠʝ ʦʪ ʧʨʝʞʥʠʭ ʪʠʧʦʚʳʭ, ʜʘʚʘʣʠ ʟʥʘʯʠʪʝʣʴʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ 

ʤʘʥʝʚʨʝʥʥʦʩʪʠ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʠʢʨʦʨʘʡʦʥʦʚ, ʧʦʟʚʦʣʷʣʠ ʧʦʚʳʩʠʪʴ ʵʪʘʞʥʦʩʪʴ ʟʘʩʪʨʦʡʢʠ. 

ɺ ʅʦʚʦʩʠʙʠʨʩʢʝ ʩʪʨʦʠʣʠʩʴ ʪʘʢʞʝ ʜʦʤʘ ʠʟ ʧʘʥʝʣʝʡ, ʧʨʦʠʟʚʝʜʝʥʥʳʭ ʚ ʂʨʘʩʥʦʷʨʩʢʝ. 
ʈʘʟʨʘʙʦʪʯʠʢ ï ʉʠʙɿʅʀʀʕʇ (ʉʠʙʠʨʩʢʠʡ ʟʦʥʘʣʴʥʳʡ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʡ ʠ ʧʨʦʝʢʪʥʳʡ 

ʠʥʩʪʠʪʫʪ) ʨʫʢ. ʄ.ʂ. ʇʝʯʸʨʠʥ, ʘʨʭ. ʖ.ʇ. ɽʨʳʛʠʥ, ɺ.ɸ. ʇʨʦʰʣʷʢʦʚ, ʠʥʞ. ʀ.ʀ. ʗʢʦʙʩʦʥ, 

ɿ.ɻ. ʂʘʟʘʥʢʦʚʘ, ʃ.ɻ. ɻʘʩʝʥʢʦ, 1969 ʛ. ʉʝʨʠʷ ʢʨʫʧʥʦʧʘʥʝʣʴʥʳʭ ʤʥʦʛʦʩʝʢʮʠʦʥʥʳʭ ʞʠʣʳʭ ʜʦʤʦʚ 

ʠʥʜʫʩʪʨʠʘʣʴʥʦʛʦ ʜʦʤʦʩʪʨʦʝʥʠʷ ʩ ʫʟʢʠʤ ʰʘʛʦʤ ʧʦʧʝʨʝʯʥʳʭ ʩʪʝʥ (3 ,0 ʠ 4,5ʤ), ʧʨʦʜʦʣʴʥʳʡ ʰʘʛ 
(3,0; 4,5 ʠ 6ʤ). ɺʥʫʪʨʝʥʥʠʝ ʩʪʝʥʳ ï 160 ʤʤ. ʅʘʨʫʞʥʳʝ ʪʨʸʭʩʣʦʡʥʳʝ ʧʘʥʝʣʠ ʪʦʣʱʠʥʦʡ 350ʤʤ. 

ʊʦʣʱʠʥʘ ʧʝʨʝʢʨʳʪʠʡ ï 160 ʤʤ. ʈʷʜʦʚʳʝ ʵʪʘʞʥʦʩʪʴʶ ï 14 ʵʪʘʞʝʡ. ʋʛʣʦʚʳʝ ï 16 ʵʪʘʞʝʡ. 

ʇʣʘʥʠʨʫʝʤʦʝ ʫʚʝʣʠʯʝʥʠʝ ʵʪʘʞʥʦʩʪʠ ʜʦ 19 ʵʪʘʞʝʡ. ʉʝʡʩʤʠʢʘ ï 7 ʙʘʣʣʦʚ. 
ɺ ʂʨʘʩʥʦʷʨʩʢʝ ʧʝʨʚʳʝ ʞʠʣʳʝ ʜʦʤʘ 97-ʦʡ ʩʝʨʠʠ ʙʳʣʠ ʩʜʘʥʳ ʚ ʵʢʩʧʣʫʘʪʘʮʠʶ ʚ 1974 ʛʦʜʫ ʥʘ 

ʫʣʠʮʘʭ ʐʝʚʯʝʥʢʦ, ʂʨʘʩʥʦʜʘʨʩʢʦʡ, ʍʘʙʘʨʦʚʩʢʦʡ, ʈʝʩʧʫʙʣʠʢʠ ʠ ʧʨʦʩʧʝʢʪʝ ʄʝʪʘʣʣʫʨʛʦʚ. 

ʄʘʩʩʦʚʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʢʨʫʧʥʦʧʘʥʝʣʴʥʳʭ ʟʜʘʥʠʡ ʵʪʦʡ ʩʝʨʠʠ ʚ ʂʨʘʩʥʦʷʨʩʢʝ ʨʘʟʚʠʚʘʣʦʩʴ ʚ 
ʨʘʟʥʳʭ ʨʘʡʦʥʘʭ ʛʦʨʦʜʘ, ʥʘʯʠʥʘʷ ʩ 1980-ʭ ʛʦʜʦʚ, ʟʘʩʪʨʦʡʢʝ ʧʦʜʣʝʞʘʣʠ ʩʣʝʜʫʶʱʠʝ ʞʠʣʳʝ ʨʘʡʦʥʳ: 

çʉʝʚʝʨʥʳʡè, çʉʦʣʥʝʯʥʳʡè, ʨʘʡʦʥʳ ʫʣʠʮʳ ʂʦʧʳʣʦʚʘ ʠ ʜʨʫʛʠʝ. 

ɺ 2000-ʭ ʛʦʜʘʭ ʩʝʨʠʷ ʧʦʜʚʝʨʛʣʘʩʴ ʟʥʘʯʠʪʝʣʴʥʦʡ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʯʝʛʦ ʙʳʣʠ 

ʧʨʝʦʙʨʘʟʦʚʘʥʳ ʥʘʨʫʞʥʳʝ ʩʪʝʥʦʚʳʝ ʧʘʥʝʣʠ, ʧʣʠʪʳ ʧʝʨʝʢʨʳʪʠʡ, ʢʨʦʚʝʣʴʥʳʝ ʧʘʥʝʣʠ, ʚʳʩʦʪʘ 
ʯʝʨʜʘʢʘ ʠ ʧʨʦʯʠʝ ʵʣʝʤʝʥʪʳ. ɸ ʪʘʢʞʝ ʩʝʨʳʝ ʟʜʘʥʠʷ ʧʦʣʫʯʠʣʠ ʥʦʚʳʝ, ʠʥʜʠʚʠʜʫʘʣʴʥʳʝ ʬʘʩʘʜʳ, 

ʙʦʣʴʰʦʝ ʢʦʣʠʯʝʩʪʚʦ ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʨʝʰʝʥʠʡ ʠ ʧʦʚʳʰʝʥʥʫʶ ʵʪʘʞʥʦʩʪʴ. 

ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʜʦʤʘ 97-ʦʡ ʩʝʨʠʠ ʥʝ ʧʦʪʝʨʷʣʠ ʩʚʦʶ ʘʢʪʫʘʣʴʥʦʩʪʴ, ʠ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ 
ʜʦʤʘ ʥʘ ʦʩʥʦʚʝ ʵʪʦʡ ʩʝʨʠʠ ʩʪʨʦʷʪʩʷ ʚ ʙʦʣʴʰʠʭ ʢʦʣʠʯʝʩʪʚʘʭ. 

ʅʝʜʦʩʪʘʪʢʠ ʩʝʨʠʠ 111-97: 

- ʚʥʫʪʨʝʥʥʠʝ ʩʪʝʥʦʚʳʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʧʘʥʝʣʠ ʪʦʣʱʠʥʦʡ 160 ʤʤ ʥʝ ʜʘʶʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʦʚʦʜʠʪʴ ʧʝʨʝʧʣʘʥʠʨʦʚʢʠ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʣʦʱʘʜʝʡ ʢʦʤʥʘʪ, ʢʫʭʦʥʴ ʙʝʟ ʧʨʦʙʠʚʢʠ ʠ ʫʩʠʣʝʥʠʷ 
ʧʨʦʝʤʦʚ ʚ ʥʝʩʫʱʠʭ ʩʪʝʥʦʚʳʭ ʧʘʥʝʣʷʭ. 

- ʧʣʦʭʘʷ ʟʚʫʢʦʠʟʦʣʷʮʠʷ ʩʪʝʥ, ʧʝʨʝʢʨʳʪʠʡ. ɾʝʣʝʟʦʙʝʪʦʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʭʦʨʦʰʦ ʧʨʦʚʦʜʷʪ 

ʟʚʫʢ. 
- ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʤʝʨʟʘʥʠʷ ʩʪʳʢʦʚ ʤʝʞʧʘʥʝʣʴʥʳʭ ʰʚʦʚ ʚʩʣʝʜʩʪʚʠʝ ʫʤʝʥʴʰʝʥʠʷ ʪʦʣʱʠʥʳ 

ʥʘʨʫʞʥʳʭ ʩʪʝʥʦʚʳʭ ʧʘʥʝʣʝʡ ʚ ʤʝʩʪʘʭ ʩʪʳʢʦʚ. 

- ʧʦʚʳʰʝʥʥʘʷ ʜʝʬʦʨʤʘʪʠʚʥʦʩʪʴ ʟʜʘʥʠʷ 
- ʟʥʘʯʠʪʝʣʴʥʳʝ ʪʨʫʜʦʟʘʪʨʘʪʳ ʠ ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʴ ʧʨʠ ʫʩʪʨʦʡʩʪʚʝ ʦʩʘʜʦʯʥʦʛʦ ʰʚʘ ʚ ʫʨʦʚʥʝ 

ʬʫʥʜʘʤʝʥʪʘ 

ʆ ʧʦʩʣʝʜʥʝʤ ʥʝʜʦʩʪʘʪʢʝ ʠʟ ʚʳʰʝ ʧʨʠʯʠʩʣʝʥʥʦʛʦ ʩʧʠʩʢʘ ʠ ʧʦʡʜʝʪ ʨʝʯʴ ʚ ʥʘʰʝʡ ʩʪʘʪʴʝ 
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11 

 

ʇʆʉʊɸʅʆɺʂɸ ʎɽʃʀ ʀ ɿɸɼɸʏ ʀʉʉʃɽɼʆɺɸʅʀʗ 
ʎʝʣʴ ʨʘʙʦʪʳ ï ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤʳ ʫʩʪʨʦʡʩʪʚʘ ʦʩʘʜʦʯʥʦʛʦ ʰʚʘ ʚ ʫʨʦʚʥʝ ʬʫʥʜʘʤʝʥʪʘ ʜʦʤʦʚ 

ʩʝʨʠʠ 111-97 ʚ ʛʦʨʦʜʝ ʂʨʘʩʥʦʷʨʩʢ. ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ:  
- ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʦʝ ʨʝʰʝʥʠʝ ʦʩʘʜʦʯʥʦʛʦ ʰʚʘ ʚ ʫʨʦʚʥʝ ʬʫʥʜʘʤʝʥʪʘ ʜʣʷ ʞʠʣʳʭ 

ʟʜʘʥʠʡ ʧʦ ʩʝʨʠʠ 111-97 ʥʘ ʙʘʟʝ ʮʝʥʪʨʘ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 
ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ɸʆ çʂʨʘʩʥʦʷʨʩʢʠʡ ʇʨʦʤʩʪʨʦʡʅʀʀʧʨʦʝʢʪè ʚ ʩʦʩʪʘʚʝ ʛʨʫʧʧʳ 
ʠʥʞʝʥʝʨʦʚ-ʧʨʦʝʢʪʠʨʦʚʱʠʢʦʚ, ʜʣʷ ʦʙʲʝʢʪʦʚ, ʨʝʘʣʠʟʫʝʤʳʭ ʩʪʨʦʠʪʝʣʴʩʪʚʦʤ ʚ ʛ. ʂʨʘʩʥʦʷʨʩʢʝ; 

- ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʜʦʤʘ ʩʝʨʠʠ 111-97 ʧʦ ʩʣʝʜʫʶʱʠʤ ʧʘʨʘʤʝʪʨʘʤ: ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʩʪʴ 
ʜʦʤʦʚ ʜʘʥʥʦʡ ʩʝʨʠʠ ʚ ʛ. ʂʨʘʩʥʦʷʨʩʢʝ, ʜʠʥʘʤʠʢʘ ʨʘʟʚʠʪʠʷ ʥʘʯʠʥʘʷ ʩ 1980-ʭ ʛʦʜʦʚ, ʛʣʘʚʥʳʝ 
ʥʝʜʦʩʪʘʪʢʠ ʩʝʨʠʠ, ʚʢʣʶʯʘʷ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ ʦʩʘʜʦʯʥʳʭ ʰʚʦʚ; 

- ʨʘʩʩʤʦʪʨʝʪʴ ʢʦʥʩʪʨʫʢʪʠʚ ʠ ʫʟʣʳ ʦʩʘʜʦʯʥʳʭ ʰʚʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʚ ʧʨʘʢʪʠʢʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 
ʥʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ ʠ ʧʫʪʝʤ ʘʥʘʣʠʟʘ, ʚʳʷʚʠʪʴ ʠʭ ʥʝʜʦʯʝʪʳ; 

- ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʝʢʪʥʦʝ ʨʝʰʝʥʠʝ ʦʩʘʜʦʯʥʦʛʦ ʰʚʘ, ʢʦʪʦʨʦʝ ʙʳ ʠʩʢʣʶʯʘʣʦ ʠʣʠ 
ʤʠʥʠʤʠʟʠʨʦʚʘʣʦ ʦʩʥʦʚʥʳʝ ʥʝʜʦʩʪʘʪʢʠ ʨʘʥʝʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʦʩʘʜʦʯʥʳʭ ʰʚʦʚ ʚ ʫʨʦʚʥʝ 
ʬʫʥʜʘʤʝʥʪʘ; 

- ʚʥʝʜʨʠʪʴ ʨʘʟʨʘʙʦʪʘʥʥʦʝ ʧʨʦʝʢʪʥʦʝ ʨʝʰʝʥʠʝ ʚ ʧʨʘʢʪʠʢʫ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʜʦʤʦʚ ʩʝʨʠʠ 111-97, 
ʚ ʩʣʫʯʘʝ ʦʪʩʫʪʩʪʚʠʷ ʘʥʘʣʦʛʦʚ, ʧʦʣʫʯʠʪʴ ʧʘʪʝʥʪ ʥʘ ʧʦʣʝʟʥʫʶ ʤʦʜʝʣʴ ʧʦ ʫʩʪʨʦʡʩʪʚʫ ʦʩʘʜʦʯʥʦʛʦ 
ʰʚʘ. 

ʄʝʪʦʜʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʠʥʬʦʨʤʘʮʠʠ ʠʟ ʩʪʨʦʠʪʝʣʴʥʳʭ ʩʝʨʠʡ, 
ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ, ʥʦʨʤʘʪʠʚʥʦʡ ʙʘʟʳ; ʢʣʘʩʩʠʬʠʢʘʮʠʷ, ʦʙʦʙʱʝʥʠʝ ʧʦʣʫʯʝʥʥʳʭ 
ʨʝʟʫʣʴʪʘʪʦʚ. 

 

ʆʉʅʆɺʅʆʁ ʈɸɿɼɽʃ 
ʆʩʘʜʦʯʥʳʡ ʰʦʚ ï ʵʪʦ ʰʦʚ ʤʝʞʜʫ ʯʘʩʪʷʤʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʚʦʟʚʦʜʠʤʳʭ ʥʘ ʨʘʟʣʠʯʥʳʭ 

ʧʦ ʬʠʟʠʢʦ-ʤʝʭʘʥʠʯʝʩʢʠʤ ʩʚʦʡʩʪʚʘʤ ʛʨʫʥʪʘʭ, ʘ ʪʘʢʞʝ ʦʪʣʠʯʘʶʱʠʭʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʚʳʩʦʪʦʡ ʠʣʠ 
ʥʘʛʨʫʟʢʘʤʠ. ʆʙʳʯʥʦ ʦʩʘʜʦʯʥʳʝ ʰʚʳ ʚʳʧʦʣʥʷʝʪ ʪʘʢʞʝ ʠ ʬʫʥʢʮʠʠ ʪʝʤʧʝʨʘʪʫʨʥʦ-ʫʩʘʜʦʯʥʳʭ ʰʚʦʚ, 
ʘ ʚ ʩʝʡʩʤʠʯʝʩʢʠʭ ʨʘʡʦʥʘʭ - ʘʥʪʠʩʝʡʩʤʠʯʝʩʢʠʭ. ʆʩʘʜʦʯʥʳʡ ʰʦʚ ʜʦʣʞʝʥ ʨʘʟʜʝʣʷʪʴ ʢʘʢ ʩʘʤʦ 
ʩʦʦʨʫʞʝʥʠʝ, ʪʘʢ ʠ ʝʛʦ ʬʫʥʜʘʤʝʥʪ, ʯʪʦʙʳ ʦʙʝʩʧʝʯʠʪʴ ʩʚʦʙʦʜʥʦʝ ʚʟʘʠʤʥʦʝ ʩʤʝʱʝʥʠʝ ʧʦ ʚʝʨʪʠʢʘʣʠ 
ʨʘʟʜʝʣʸʥʥʳʭ ʠʤ ʯʘʩʪʝʡ ʩʦʦʨʫʞʝʥʠʷ. 

ʆʜʥʠʤ ʠʟ ʨʝʰʝʥʠʡ ʫʩʪʨʦʡʩʪʚʘ ʦʩʘʜʦʯʥʦʛʦ ʰʚʘ ʷʚʣʷʝʪʩʷ ʢʦʥʩʪʨʫʢʮʠʷ, ʚʢʣʶʯʘʶʱʘʷ 
ʚʩʪʨʝʯʥʳʝ ʢʦʥʩʦʣʠ ʙʘʣʦʢ, ʢʦʪʦʨʳʝ ʧʝʨʝʜʘʶʪ ʩʚʦʶ ʥʘʛʨʫʟʢʫ ʠ ʩʦʙʩʪʚʝʥʥʳʡ ʚʝʩ ʥʘ ʧʘʨʥʳʝ 
ʢʦʣʦʥʥʳ, ʥʘʭʦʜʷʱʠʝʩʷ ʜʨʫʛ ʦʪ ʜʨʫʛʘ ʥʘ ʟʘʜʘʥʥʦʤ ʨʘʩʩʪʦʷʥʠʠ ʠ ʠʤʝʶʱʠʝ ʩʦʙʩʪʚʝʥʥʳʝ 
ʬʫʥʜʘʤʝʥʪʳ ï ʜʝʬʦʨʤʘʮʠʦʥʥʳʡ ʰʦʚ ʥʘ ʧʨʝʨʳʚʠʩʪʳʭ ʬʫʥʜʘʤʝʥʪʘʭ (ʨʠʩ. 1) [7]. ʂ ʤʠʥʫʩʘʤ ʜʘʥʥʦʡ 
ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʚʳʩʦʢʘʷ ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʴ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ 
ʫʩʪʨʦʡʩʪʚʘ ʩʧʘʨʝʥʥʳʭ ʢʦʣʦʥʥ, ʬʫʥʜʘʤʝʥʪʦʚ, ʠ ʦʛʨʘʥʠʯʝʥʥʘʷ ʦʙʣʘʩʪʴ ʧʨʠʤʝʥʝʥʠʷ, ʚ ʩʠʣʫ ʪʦʛʦ, ʯʪʦ 
ʜʘʥʥʘʷ ʤʦʜʝʣʴ ʧʦʜʭʦʜʠʪ ʜʣʷ ʧʨʠʤʝʥʝʥʠʷ ʪʦʣʴʢʦ ʢʘʨʢʘʩʥʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ.   

 
ʈʠʩ. 1. ʉʭʝʤʘ ʨʝʰʝʥʠʷ ʜʝʬʦʨʤʘʮʠʦʥʥʦʛʦ ʰʚʘ ʥʘ ʧʨʝʨʳʚʠʩʪʳʭ ʬʫʥʜʘʤʝʥʪʘʭ ʢʘʨʢʘʩʥʳʭ ʟʜʘʥʠʡ ʚ 

ʩʙʦʨʥʦʤ ʞ/ʙ ʠʩʧʦʣʥʝʥʠʠ [7] 
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ɼʨʫʛʠʤ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤ ʨʝʰʝʥʠʝʤ ʢʦʥʩʪʨʫʢʮʠʠ ʦʩʘʜʦʯʥʦʛʦ ʰʚʘ ʬʫʥʜʘʤʝʥʪʦʚ ʟʜʘʥʠʡ 

ʷʚʣʷʝʪʩʷ ʤʦʜʝʣʴ, ʩʦʩʪʦʷʱʘʷ ʠʟ ʬʫʥʜʘʤʝʥʪʥʳʭ ʧʣʠʪ ʩʤʝʞʥʳʭ ʩʝʢʮʠʡ ʟʜʘʥʠʷ, ʩ ʚʳʩʪʫʧʘʤʠ ʧʦ 

ʢʨʘʷʤ, ʧʨʝʜʦʪʚʨʘʱʘʶʱʠʝ ʚʳʧʦʨ ʛʨʫʥʪʘ ʠʟ ʧʦʜ ʧʣʠʪ, ʨʘʟʜʝʣʠʪʝʣʴʥʫʶ ʰʧʫʥʪʦʚʫʶ ʩʪʝʥʢʫ ʠʟ 

ʙʫʨʦʥʘʙʠʚʥʳʭ ʩʚʘʡ, ʨʦʩʪʚʝʨʢ, ʩʤʠʥʘʝʤʳʡ ʵʣʝʤʝʥʪ ʠʟ ʫʪʝʧʣʠʪʝʣʷ, ʙʝʪʦʥʥʫʶ ʧʦʜʛʦʪʦʚʢʫ, ʧʝʩʯʘʥʳʡ 
ʛʨʫʥʪ (ʨʠʩ. 2) [8]. 

ʇʨʠʥʮʠʧ ʨʘʙʦʪʳ ʚʳʰʝʦʧʠʩʘʥʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ: ʧʨʠ ʨʘʟʥʳʭ ʧʦ 

ʚʝʣʠʯʠʥʝ ʦʩʘʜʢʘʭ ʛʨʫʥʪʦʚʦʛʦ ʦʩʥʦʚʘʥʠʷ ʩʤʝʞʥʳʭ ʩʝʢʮʠʡ ʟʜʘʥʠʷ, ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʦʩʘʜʦʯʥʦʛʦ ʰʚʘ 
ʩʨʘʙʘʪʳʚʘʝʪ ʩʤʠʥʘʝʤʳʡ ʵʣʝʤʝʥʪ, ʚʝʣʠʯʠʥʘ ʩʤʷʪʠʷ ʢʦʪʦʨʦʛʦ ʨʘʚʥʘ ʚʝʣʠʯʠʥʝ ʦʩʘʜʦʢ ʩʤʝʞʥʳʭ 

ʬʫʥʜʘʤʝʥʪʦʚ. ɼʣʷ ʠʩʢʣʶʯʝʥʠʷ ʚʟʘʠʤʥʦʛʦ ʚʣʠʷʥʠʷ ʩʤʝʞʥʳʭ ʬʫʥʜʘʤʝʥʪʦʚ ʜʨʫʛ ʥʘ ʜʨʫʛʘ, 

ʢʦʥʩʪʨʫʢʮʠʝʡ ʧʨʝʜʫʩʤʦʪʨʝʥʘ ʰʧʫʥʪʦʚʘʷ ʩʪʝʥʢʘ ʠʟ ʙʫʨʦʥʘʙʠʚʥʳʭ ʩʚʘʡ. 
ʂ ʤʠʥʫʩʘʤ ʜʘʥʥʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʤʦʞʥʦ ʦʪʥʝʩʪʠ ʝʛʦ ʙʦʣʴʰʫʶ 

ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʴ ʠ ʩʪʦʠʤʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ, ʦʙʫʩʣʦʚʣʝʥʥʫʶ ʚʦʟʚʝʜʝʥʠʝʤ ʰʧʫʥʪʦʚʦʡ ʩʪʝʥʳ ʠ 

ʚʳʩʪʫʧʦʚ ʚ ʬʫʥʜʘʤʝʥʪʥʳʭ ʧʣʠʪʘʭ. ʊʘʢʞʝ ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʨʦʡʩʪʚʦ ʫʛʣʦʚʳʭ ʧʨʦʜʦʣʴʥʳʭ ʜʠʘʬʨʘʛʤ 

ʞʝʩʪʢʦʩʪʠ, ʪʘʢ ʢʘʢ ʬʫʥʜʘʤʝʥʪʥʳʝ ʧʣʠʪʳ ʨʘʙʦʪʘʶʪ ʢʦʥʩʦʣʴʥʦ. 
 

 
ʈʠʩ.2. ʉʭʝʤʘ ʨʝʰʝʥʠʷ ʦʩʘʜʦʯʥʦʛʦ ʰʚʘ ʩʤʝʞʥʳʭ ʩʝʢʮʠʡ [8]: 

1 ï ʬʫʥʜʘʤʝʥʪʥʘʷ ʧʣʠʪʘ 1-ʦʡ ʙʣʦʢ-ʩʝʢʮʠʠ; 2 ï ʬʫʥʜʘʤʝʥʪʥʘʷ ʧʣʠʪʘ 2-ʦʡ ʙʣʦʢ-ʩʝʢʮʠʠ; 3 ï ʦʩʘʜʦʯʥʳʡ 

ʰʦʚ; 4 ï ʪʦʨʮʝʚʳʝ ʩʪʝʥʳ, ʨʘʟʜʝʣʝʥʥʳʝ ʰʚʦʤ; 5 ï ʚʳʩʪʫʧ ʧʣʠʪʳ; 6 ï ʙʝʪʦʥʥʘʷ ʧʦʜʛʦʪʦʚʢʘ; 7 ï ʩʤʠʥʘʝʤʳʡ 

ʟʘʟʦʨ ʠʟ ʫʪʝʧʣʠʪʝʣʷ; 8 ï ʙʫʨʦʥʘʙʠʚʥʳʝ ʩʚʘʠ; 9 ï ʨʦʩʪʚʝʨʢ; 10 ï ʧʝʩʯʘʥʳʡ ʛʨʫʥʪ 
 

 
ɿʘʜʘʯʝʡ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʥʦʚʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʨʝʰʝʥʠʷ ʦʩʘʜʦʯʥʦʛʦ 

ʰʚʘ ʚ ʫʨʦʚʥʝ ʬʫʥʜʘʤʝʥʪʘ ʜʣʷ ʜʦʤʦʚ ʩʝʨʠʠ 111-97. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʟʘʜʘʯʠ ʚ ʢʦʥʩʪʨʫʢʮʠʠ ʦʩʘʜʦʯʥʦʛʦ ʰʚʘ, ʩʦʜʝʨʞʘʱʝʛʦ ʦʪʜʝʣʴʥʳʝ 
ʬʫʥʜʘʤʝʥʪʳ ʧʦʜ ʩʤʝʞʥʳʝ ʩʝʢʮʠʠ (ʟʜʘʥʠʷ) ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʦ ʦʩʷʤ ʥʘʛʨʫʟʦʢ ʦʪ ʩʤʝʞʥʳʭ ʩʝʢʮʠʡ 

(ʟʜʘʥʠʡ), ʨʘʟʜʝʣʝʥʥʳʭ ʦʩʘʜʦʯʥʳʤ ʰʚʦʤ, ʧʨʝʜʩʪʘʚʣʷʶʪ ʠʟ ʩʝʙʷ ʦʪʜʝʣʴʥʦ ʩʪʦʷʱʠʝ ʦʧʦʨʳ ʜʣʷ ʦʜʥʦʡ 

ʠʟ ʩʤʝʞʥʳʭ ʩʝʢʮʠʡ (ʟʜʘʥʠʡ) ʠ ʚʳʨʝʟʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʩ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʩʪʦʨʦʥʳ, 

ʧʨʝʜʥʘʟʥʘʯʝʥʥʳʝ ʜʣʷ ʩʚʦʙʦʜʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʩʤʝʞʥʦʡ ʩʪʝʥʳ ʩʝʢʮʠʠ (ʟʜʘʥʠʷ). 
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ʈʠʩ.3. ʇʣʘʥ ʨʘʩʧʦʣʦʞʝʥʠʷ ʬʫʥʜʘʤʝʥʪʦʚ: 

1 ï ʬʫʥʜʘʤʝʥʪ ʧʦʜ ʩʪʝʥʫ ʧʝʨʚʦʡ ʩʝʢʮʠʠ; 2 ï ʦʧʦʨʘ ʧʝʨʚʦʡ ʩʝʢʮʠʠ; 3 ï ʬʫʥʜʘʤʝʥʪ ʧʦʜ ʩʪʝʥʫ ʚʪʦʨʦʡ 

ʩʝʢʮʠʠ; 4 ï ʦʧʦʨʘ ʚʪʦʨʦʡ ʩʝʢʮʠʠ 

 

ʅʘ ʨʠʩʫʥʢʝ 4 ʧʨʝʜʩʪʘʚʣʝʥ ʧʦʧʝʨʝʯʥʳʡ ʨʘʟʨʝʟ 1ï1, ʧʨʦʭʦʜʷʱʠʡ ʯʝʨʝʟ ʬʫʥʜʘʤʝʥʪ 2, 

ʧʦʧʝʨʝʯʥʳʡ ʨʘʟʨʝʟ 2ï2, ʧʨʦʭʦʜʷʱʠʡ ʯʝʨʝʟ ʬʫʥʜʘʤʝʥʪ 4. 

 
ʈʠʩ.4. ʇʦʧʝʨʝʯʥʳʝ ʨʘʟʨʝʟʳ 1ï1, 2ï2: 

1 ï ʬʫʥʜʘʤʝʥʪ ʧʦʜ ʩʪʝʥʫ ʧʝʨʚʦʡ ʩʝʢʮʠʠ; 2 ï ʦʧʦʨʘ ʧʝʨʚʦʡ ʩʝʢʮʠʠ; 3. ʬʫʥʜʘʤʝʥʪ ʧʦʜ ʩʪʝʥʫ ʚʪʦʨʦʡ 

ʩʝʢʮʠʠ; 4 ï ʦʧʦʨʘ ʚʪʦʨʦʡ ʩʝʢʮʠʠ; 5 ï ʬʫʥʜʘʤʝʥʪʥʘʷ ʙʘʣʢʘ ʧʝʨʚʦʡ ʩʝʢʮʠʠ; 6 ï ʬʫʥʜʘʤʝʥʪʥʘʷ ʙʘʣʢʘ ʚʪʦʨʦʡ 

ʩʝʢʮʠʠ; 7, 8 ï ʦʩʠ 

 

ɸʢʩʦʥʦʤʝʪʨʠʷ ʦʧʦʨʳ ʬʫʥʜʘʤʝʥʪʦʚ 2 ʠ 4 ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩʫʥʢʝ 5. 

 
ʈʠʩ. 5. ɸʢʩʦʥʦʤʝʪʨʠʷ ʦʧʦʨʳ ʬʫʥʜʘʤʝʥʪʦʚ 2 ʠ 4: 

h ï ʚʳʩʦʪʘ ʚʳʨʝʟʘ 
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ɺʳʩʦʪʘ ʚʳʨʝʟʘ (h) ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ 1: 
 

h=ɔ(S1-S2)                                                                   (1) 

 
ʛʜʝ S1, S2 ï ʧʨʝʜʝʣʴʥʳʝ ʚʝʣʠʯʠʥʳ ʦʩʘʜʢʠ ʩʤʝʞʥʳʭ ʩʝʢʮʠʡ (ʟʜʘʥʠʡ); 

ɔ=1,5-2 ï ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʜʝʞʥʦʩʪʠ. 

 
ʈʠʩ. 6. ɸʢʩʦʥʦʤʝʪʨʠʷ ʢʦʥʩʪʨʫʢʮʠʠ ʦʩʘʜʦʯʥʦʛʦ ʰʚʘ: 

1 ï ʬʫʥʜʘʤʝʥʪ ʧʦʜ ʩʪʝʥʫ ʧʝʨʚʦʡ ʩʝʢʮʠʠ; 2 ï ʦʧʦʨʘ ʧʝʨʚʦʡ ʩʝʢʮʠʠ; 3 ï ʬʫʥʜʘʤʝʥʪ ʧʦʜ ʩʪʝʥʫ ʚʪʦʨʦʡ 

ʩʝʢʮʠʠ; 4 ï ʦʧʦʨʘ ʚʪʦʨʦʡ ʩʝʢʮʠʠ 

 

ʌʫʥʜʘʤʝʥʪ ʧʦʜ ʩʪʝʥʫ 1 ʩʦʩʪʦʠʪ ʠʟ ʦʧʦʨ 2, ʥʘ ʢʦʪʦʨʳʝ ʦʧʠʨʘʝʪʩʷ ʬʫʥʜʘʤʝʥʪʥʘʷ ʙʘʣʢʘ 5, 

ʬʫʥʜʘʤʝʥʪ ʧʦʜ ʩʪʝʥʫ 3 ʩʦʩʪʦʠʪ ʠʟ ʦʧʦʨ 4, ʥʘ ʢʦʪʦʨʳʝ ʦʧʠʨʘʝʪʩʷ ʬʫʥʜʘʤʝʥʪʥʘʷ ʙʘʣʢʘ 6. ʆʩʴ 7 
ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʫʶ ʥʘʛʨʫʟʦʢ ʦʪ ʩʤʝʞʥʦʡ ʩʝʢʮʠʠ (ʟʜʘʥʠʷ) ʠ ʯʝʨʝʟ ʮʝʥʪʨ ʦʧʦʨʳ 2, 

ʦʩʴ 8 ʧʨʦʭʦʜʠʪ ʯʝʨʝʟ ʨʘʚʥʦʜʝʡʩʪʚʫʶʱʫʶ ʥʘʛʨʫʟʦʢ ʦʪ ʩʪʝʥʳ 3 ʩʤʝʞʥʦʡ ʩʝʢʮʠʠ (ʟʜʘʥʠʷ). 

ɺʳʨʝʟʳ ʚ ʦʧʦʨʘʭ ʬʫʥʜʘʤʝʥʪʘ ʜʘʶʪ ʢʦʥʩʪʨʫʢʮʠʠ ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʟʘʚʠʩʠʤʦ ʧʝʨʝʤʝʱʘʪʴʩʷ 

ʜʨʫʛ ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʘ. ʂʣʘʩʩ ʙʝʪʦʥʘ, ʚʠʜ ʘʨʤʠʨʦʚʘʥʠʷ ʠ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʨʘʟʤʝʨʳ ʦʧʦʨ 2 ʠ 4 
ʥʘʟʥʘʯʘʝʤ ʠʟ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʨʘʩʯʝʪʘ, ʩʦʛʣʘʩʥʦ ʜʝʡʩʪʚʫʶʱʠʤ ʩʪʨʦʠʪʝʣʴʥʳʤ ʧʨʘʚʠʣʘʤ [3]. 

ʆʪʣʠʯʠʪʝʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʝʜʩʪʘʚʣʝʥʥʦʡ ʧʦʣʝʟʥʦʡ ʤʦʜʝʣʠ: 

1. ʂʦʥʩʪʨʫʢʮʠʷ ʦʩʘʜʦʯʥʦʛʦ ʰʚʘ, ʩʦʜʝʨʞʘʱʘʷ ʦʪʜʝʣʴʥʳʝ ʬʫʥʜʘʤʝʥʪʳ ʧʦʜ ʩʤʝʞʥʳʝ ʩʝʢʮʠʠ 
(ʟʜʘʥʠʷ) ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʥʘ ʥʝʢʦʪʦʨʦʤ ʨʘʩʩʪʦʷʥʠʠ ʜʨʫʛ ʦʪ ʜʨʫʛʘ, ʦʪʣʠʯʘʝʪʩʷ ʪʝʤ, ʯʪʦ ʦʪʜʝʣʴʥʳʝ 

ʬʫʥʜʘʤʝʥʪʳ ʩʦʩʪʦʷʪ ʠʟ ʦʧʦʨ ʜʣʷ ʦʜʥʦʡ ʠʟ ʩʤʝʞʥʳʭ ʩʪʝʥ ʩʝʢʮʠʠ (ʟʜʘʥʠʷ) ʠ ʚʳʨʝʟʘ ʩ 

ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʡ ʩʪʦʨʦʥʳ ʜʣʷ ʩʚʦʙʦʜʥʦʛʦ ʧʝʨʝʤʝʱʝʥʠʷ ʩʤʝʞʥʦʡ ʩʪʝʥʳ ʩʝʢʮʠʠ (ʟʜʘʥʠʷ); 
2. ʆʧʦʨʳ ʬʫʥʜʘʤʝʥʪʘ ʨʘʩʧʦʣʘʛʘʶʪʩʷ ʧʦ ʦʩʷʤ ʥʘʛʨʫʟʦʢ, ʜʝʡʩʪʚʫʶʱʠʭ ʦʪ ʩʤʝʞʥʳʭ ʩʝʢʮʠʡ 

ʟʜʘʥʠʡ. 
 

ɺʓɺʆɼʓ 

ɺ ʭʦʜʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʦ ʧʨʝʜʣʦʞʝʥʦ ʨʝʰʝʥʠʝ ʫʩʪʨʦʡʩʪʚʘ ʦʩʘʜʦʯʥʦʛʦ ʰʚʘ ʚ ʫʨʦʚʥʝ 
ʬʫʥʜʘʤʝʥʪʘ ʜʦʤʦʚ ʩʝʨʠʠ 111-97 ʚ ʛʦʨʦʜʝ ʂʨʘʩʥʦʷʨʩʢ, ʧʫʪʝʤ ʠʟʦʙʨʝʪʝʥʠʷ ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ 

ʨʝʰʝʥʠʷ, ʙʣʘʛʦʜʘʨʷ ʢʦʪʦʨʦʤʫ ʧʦʷʚʠʣʘʩʴ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ ʩʦʩʝʜʥʠʭ ʩʝʢʮʠʡ ʟʜʘʥʠʷ 

ʨʘʟʣʠʯʥʦʡ ʵʪʘʞʥʦʩʪʠ ʥʘ ʦʙʱʝʤ ʦʩʥʦʚʘʥʠʠ (ʬʫʥʜʘʤʝʥʪʝ), ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʚʦʟʤʦʞʥʦʩʪʠ 

ʚʝʨʪʠʢʘʣʴʥʳʭ ʧʝʨʝʤʝʱʝʥʠʡ ʦʪ ʥʝʨʘʚʥʦʤʝʨʥʳʭ ʜʝʬʦʨʤʘʮʠʡ ʛʨʫʥʪʘ ʦʩʥʦʚʘʥʠʷ. ɺ ʩʦʩʪʘʚʝ ʛʨʫʧʧʳ 
ʠʥʞʝʥʝʨʦʚ ʮʝʥʪʨʘ ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ ɸʆ çʂʨʘʩʥʦʷʨʩʢʠʡ ʇʨʦʤʩʪʨʦʡʅʀʀʧʨʦʝʢʪè ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ ʥʘʯʘʣʴʥʠʢʘ ʮʝʥʪʨʘ 

ʦʙʩʣʝʜʦʚʘʥʠʷ ʠ ʤʦʥʠʪʦʨʠʥʛʘ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ ɹʫʣʘʥʢʠʥʘ ʅ.ʌ ʧʦʣʫʯʝʥ ʧʘʪʝʥʪ ˉ 93826 ʥʘ 
ʧʦʣʝʟʥʫʶ ʤʦʜʝʣʴ ʧʦ ʫʩʪʨʦʡʩʪʚʫ ʦʩʘʜʦʯʥʦʛʦ ʰʚʘ [13]. 
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ʉɺʗɿʔ ʕʂʆʅʆʄʀʏʅʆʉʊʀ ʆɼʅʆʉʊʋʇɽʅʏɸʊʓʍ ʎɽʅʊʈʆɹɽɾʅʓʍ ʅɸʉʆʉʆɺ ʉ 

ʂʆʕʌʌʀʎʀɽʅʊʆʄ ɹʓʉʊʈʆʍʆɼʅʆʉʊʀ ʀ ʏʀʉʃʆʄ ʈɽʁʅʆʃʔɼʉɸ 

 

ɹʦʨʦʚʩʢʠʡ ɹ.ʀ.
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, ɼʠʭʪʷʨʴ ʊ.ɺ.

 2
 

 
1, 2 ɸʢʘʜʝʤʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳ (ʩʪʨʫʢʪʫʨʥʦʝ ʧʦʜʨʘʟʜʝʣʝʥʠʝ), ʌɻɸʆʋ ɺʆ ʂʌʋ ʠʤ. ɺ.ʀ.ɺʝʨʥʘʜʩʢʦʛʦ, 

295943, ʛ. ʉʠʤʬʝʨʦʧʦʣʴ, ʫʣ. ʂʠʝʚʩʢʘʷ, 181, ʝ-mail: ta_titova@mail.ru 

 
ɸʥʥʦʪʘʮʠʷ. ʅʘʩʦʩʳ ʚʭʦʜʷʪ ʚ ʨʘʟʣʠʯʥʳʝ ʪʝʭʥʠʯʝʩʢʠʝ ʩʠʩʪʝʤʳ, ʚ ʪʦʤ ʯʠʩʣʝ, ʚ ʩʠʩʪʝʤʳ ʞʠʟʥʝʦʙʝʩʧʝʯʝʥʠʷ ʟʜʘʥʠʡ ʠ 
ʩʦʦʨʫʞʝʥʠʡ. ʇʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʥʘʩʦʩʦʚ ʟʘʜʘʥʥʳʤ ʷʚʣʷʝʪʩʷ ʢʦʵʬʬʠʮʠʝʥʪ ʙʳʩʪʨʦʭʦʜʥʦʩʪʠ ʥʘʩʦʩʘ. ʇʦ ʟʥʘʯʝʥʠʶ ʵʪʦʛʦ 
ʢʦʵʬʬʠʮʠʝʥʪʘ ʧʦʣʝʟʥʦ ʦʮʝʥʠʪʴ ʚ ʧʝʨʚʦʤ ʧʨʠʙʣʠʞʝʥʠʠ ʦʞʠʜʘʝʤʫʶ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʧʨʦʝʢʪʠʨʫʝʤʦʛʦ ʥʘʩʦʩʘ. ɺ ʨʝʟʫʣʴʪʘʪʝ 

ʨʘʩʯʸʪʘ ʜʝʩʷʪʠ ʚʘʨʠʘʥʪʦʚ ʧʦʣʫʯʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʂʇɼ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʙʳʩʪʨʦʭʦʜʥʦʩʪʠ. ʋʩʪʘʥʦʚʣʝʥʘ 
ʩʚʷʟʴ ʧʦʣʥʦʛʦ ʂʇɼ ʩ ʯʠʩʣʘʤʠ ʈʝʡʥʦʣʴʜʩʘ. ʉ ʫʯʸʪʦʤ ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ ʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʘʩʦʩʦʚ 
ʧʦʣʫʯʝʥʳ ʥʦʚʳʝ ʩʦʦʪʥʦʰʝʥʠʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʯʠʩʣʘ ʣʦʧʘʩʪʝʡ ʨʘʙʦʯʝʛʦ ʢʦʣʝʩʘ ʮʝʥʪʨʦʙʝʞʥʦʛʦ ʥʘʩʦʩʘ. 
 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʝʥʪʨʦʙʝʞʥʳʡ ʥʘʩʦʩ, ʵʢʦʥʦʤʠʯʥʦʩʪʴ, ʂʇɼ ʠ ʢʦʵʬʬʠʮʠʝʥʪ ʥʘʧʦʨʘ, ʢʦʵʬʬʠʮʠʝʥʪ ʙʳʩʪʨʦʭʦʜʥʦʩʪʠ 
ʥʘʩʦʩʘ, ʯʠʩʣʦ ʈʝʡʥʦʣʴʜʩʘ. 

 

ɺɺɽɼɽʅʀɽ 

ʇʨʘʚʠʣʴʥʦ ʧʦʜʦʙʨʘʥʥʳʡ ʠ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʡ ʥʘʩʦʩ ʤʦʞʝʪ ʙʳʪʴ ʦʜʥʠʤ ʠʟ ʩʘʤʳʭ 

ʵʬʬʝʢʪʠʚʥʳʭ ʩʨʝʜʩʪʚ ʠʩʧʦʣʥʝʥʠʷ ʧʦʣʝʟʥʦʡ ʨʘʙʦʪʳ. ʉʨʝʜʥʝʨʘʟʤʝʨʥʳʡ ʥʘʩʦʩ ʨʘʙʦʪʘʝʪ ʩ 

ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʦʢʦʣʦ 75%, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʜʚʠʛʘʪʝʣʝʤ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ, ʢʦʪʦʨʳʡ ʨʘʙʦʪʘʝʪ 
ʩ ʵʬʬʝʢʪʠʚʥʦʩʪʴʶ ʚʩʝʛʦ ʣʠʰʴ 20%. ɺ ʦʪʥʦʩʠʪʝʣʴʥʳʭ ʧʦʢʘʟʘʪʝʣʷʭ ʥʘʩʦʩ ʤʦʞʝʪ ʙʳʪʴ ʵʬʬʝʢʪʠʚʥʦʡ 

ʤʘʰʠʥʦʡ.  

ʄʦʞʥʦ ʣʝʛʢʦ ʫʧʫʩʪʠʪʴ ʠʟ ʚʠʜʫ ʦʛʨʦʤʥʳʡ ʧʦʪʝʥʮʠʘʣ ʜʣʷ ʵʢʦʥʦʤʠʠ ʵʥʝʨʛʠʠ, ʢʦʪʦʨʳʡ 
ʩʫʱʝʩʪʚʫʝʪ ʟʘ ʩʯʝʪ ʦʧʪʠʤʠʟʘʮʠʠ ʥʘʩʦʩʥʳʭ ʩʠʩʪʝʤ. ʇʨʦʙʣʝʤʘ ʚ ʪʦʤ, ʯʪʦ ʥʘʩʦʩ ʦʯʝʥʴ ʯʫʚʩʪʚʠʪʝʣʝʥ 

ʢ ʪʦʤʫ, ʢʘʢ ʝʛʦ ʵʢʩʧʣʫʘʪʠʨʫʶʪ. ʇʦʵʪʦʤʫ ʥʘʩʦʩʥʘʷ ʩʠʩʪʝʤʘ ʠʤʝʝʪ ʥʘʠʙʦʣʴʰʝʝ ʚʣʠʷʥʠʝ ʥʘ 

ʠʩʧʦʣʴʟʫʝʤʫʶ ʥʘʩʦʩʦʤ ʵʥʝʨʛʠʶ.  
 

ɸʅɸʃʀɿ ʇʋɹʃʀʂɸʎʀʁ, ʄɸʊɽʈʀɸʃʆɺ, ʄɽʊʆɼʆɺ 
ʀʩʩʣʝʜʦʚʘʥʠʷ ʦʪʥʦʩʷʪʩʷ ʢ ʥʘʩʦʩʘʤ, ʨʘʙʦʪʘʶʱʠʤ ʥʘ ʨʘʙʦʯʠʭ ʞʠʜʢʦʩʪʷʭ ʪʠʧʘ ʚʦʜʳ, ʜʣʷ 

ʢʦʪʦʨʳʭ ʚʣʠʷʥʠʝ ʯʠʩʣʘ ʈʝʡʥʦʣʴʜʩʘ ʧʨʦʷʚʣʷʝʪʩʷ ʪʦʣʴʢʦ ʯʝʨʝʟ ʜʠʩʢʦʚʳʝ ʧʦʪʝʨʠ ʵʥʝʨʛʠʠ. 

ʂʘʢ ʠʟʚʝʩʪʥʦ, ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʂʇɼ hʛ ʠʤʝʝʪ ʜʚʦʷʢʦʝ ʟʥʘʯʝʥʠʝ: ʷʚʣʷʝʪʩʷ ʩʦʩʪʘʚʣʷʶʱʠʤ 
ʧʦʣʥʦʛʦ ʂʇɼ ʠ ʚʭʦʜʠʪ ʚ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʜʠʘʤʝʪʨʘ ʨʘʙʦʯʝʛʦ ʢʦʣʝʩʘ 

Ὀ τὌȾ‫ὑ–ʛρ ή ȟ,    (1) 

ʛʜʝ ʅ ï ɼʞ / ʢʛ,  
ɤ ï ʫʛʣʦʚʘʷ ʩʢʦʨʦʩʪʴ ʥʘʩʦʩʘ, 1/ʩ, 

 ὑ ï ʢʦʵʬʬʠʮʠʝʥʪ ʚʣʠʷʥʠʷ ʯʠʩʣʘ ʣʦʧʘʩʪʝʡ ʢʦʣʝʩʘ, 

ή ὧ ϽὧὸὫ‍ʣ ï ʨʘʩʭʦʜʥʳʡ ʧʘʨʘʤʝʪʨ ʥʘʩʦʩʘ. 
 

ʎɽʃʔ ʀ ʇʆʉʊɸʅʆɺʂɸ ɿɸɼɸʏʀ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʎʝʣʴʶ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʦʮʝʥʢʘ ʩʚʷʟʠ ʵʢʦʥʦʤʠʯʥʦʩʪʠ ʮʝʥʪʨʦʙʝʞʥʳʭ ʥʘʩʦʩʦʚ ʩ 

ʢʦʵʬʬʠʮʠʝʥʪʦʤ ʙʳʩʪʨʦʭʦʜʥʦʩʪʠ ʠ ʯʠʩʣʦʤ ʈʝʡʥʦʣʴʜʩʘ. ɿʘʜʘʯʘ ʩʦʩʪʦʠʪ ʚ ʧʦʣʫʯʝʥʠʠ ʟʘʚʠʩʠʤʦʩʪʠ 
ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʂʇɼ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʙʳʩʪʨʦʭʦʜʥʦʩʪʠ. 

 

ʆʉʅʆɺʅʆʁ ʈɸɿɼɽʃ 

ʈʘʩʩʤʦʪʨʠʤ ʟʘʚʠʩʠʤʦʩʪʠ ʦʧʨʝʜʝʣʝʥʠʷ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʂʇɼ. ɺ ʨʘʙʦʪʝ [1] ʧʨʝʜʣʦʞʝʥʦ 
ʩʦʦʪʥʦʰʝʥʠʝ: 

–ʛ ρ πȟτςȾὰὫὈ πȟρχς,    (2) 

ʛʜʝ D0 ï ʜʠʘʤʝʪʨ ʚʭʦʜʥʦʛʦ ʧʘʪʨʫʙʢʘ, ʤʤ. 
 

ɺ ʨʘʙʦʪʝ [2] ʧʨʝʜʣʦʞʝʥʦ ʦʧʨʝʜʝʣʷʪʴ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʂʇɼ ʧʦ ʟʥʘʯʝʥʠʶ ʧʦʣʥʦʛʦ ʂʇɼ: 

–ʛ –Ⱦ–ʦʙϽ–ʜ.      (3) 

ʇʨʦʠʟʚʝʜʝʥʠʝ ʦʙʲʸʤʥʦʛʦ ʠ ʜʠʩʢʦʚʦʛʦ ʂʇɼ: 

mailto:ta_titova@mail.ru


ʕʢʦʥʦʤʠʢʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ˉ 1 (66) 2018 ʛ. 
 

17 

 

–ʦʙϽ–ʜ πȟχσχὲȟ ,     (4) 

ʛʜʝ ὲ σȟφυϽὲϽὗȟȾὌȟ  ï ʢʦʵʬʬʠʮʠʝʥʪ ʙʳʩʪʨʦʭʦʜʥʦʩʪʠ ʥʘʩʦʩʘ, ʟʜʝʩʴ n ï ʦʙ / ʤʠʥ;  

Qʩ ï ʤ
3
/ʩ; ʅ ï ʤ. 

ʇʦʣʥʳʡ ʂʇɼ ʦʜʥʦʩʪʫʧʝʥʯʘʪʦʛʦ ʥʘʩʦʩʘ ʪʠʧʘ ʂ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ ʨʘʙʦʪʝ [3]: 

–ʤʘʢʩ
ȟ

ȟȾ
Ⱦ πȟπυρὈ πȟρ.   (5) 

 

ʇʨʠ D0 = 200 ʤʤ (ʥʘʠʙʦʣʴʰʘʷ ʚʝʣʠʯʠʥʘ) ʧʦʧʨʘʚʢʘ ʚ ʂʇɼ ʩʦʩʪʘʚʣʷʝʪ ʚʩʝʛʦ 0,0051,ʪʦ ʝʩʪʴ 

ʚʣʠʷʝʪ ʪʦʣʴʢʦ ʥʘ ʪʨʝʪʠʡ ʟʥʘʢ ʂʇɼ. ʇʦʵʪʦʤʫ ʚʪʦʨʳʤ ʯʣʝʥʦʤ ʚʳʨʘʞʝʥʠʷ (5) ʤʦʞʥʦ ʧʨʝʥʝʙʨʝʯʴ. 

ɺ ʨʘʙʦʪʝ [4] ʧʨʠʚʝʜʝʥʳ ʩʦʦʪʥʦʰʝʥʠʷ ʜʣʷ ɖʛ ʠ ʧʨʦʠʟʚʝʜʝʥʠʷ ὑ–ʛ, ʚʭʦʜʷʱʝʛʦ ʚ ʬʦʨʤʫʣʫ (1): 

–ʛ πȟψψπȟωρὈ Ⱦρ Ὀ ,    (6) 

ὑ–ʛ πȟχ πȟχσὈ Ⱦρ Ὀ .    (7) 

 

ɼʣʷ ʜʘʣʴʥʝʡʰʠʭ ʨʘʩʯʸʪʦʚ ʥʝʦʙʭʦʜʠʤʳ ʟʥʘʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʥʘʧʦʨʘ [5]: 

Ὄʪ ὌʪʦὌʪÐ ‌ὧ ,     (8) 

Ὄʪʦ ρ πȟσσσρ ρ ʣ ʣ πȟτχὈ ρȟς †ʢ ȾίὭὲ‍ʣ,  

ʪʨʝʪʠʡ ʯʣʝʥ ʨʘʚʥʷʝʪʩʷ ʥʫʣʶ ʧʨʠ ʛʫʩʪʦʪʝ ʨʝʰʸʪʢʠ ʢʦʣʝʩʘ Űʂ > 1,2, ʛʫʩʪʦʪʘ ʨʝʰʸʪʢʠ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

†ʢ ᾀȾ“ ρ τὈίὭὲ
‍ʣ ‍ʣ
ς

Ⱦρ Ὀ  

ὌʪÐ ρ ή 

‌ πȟπυρ Ͻ Ͻᾀȟ ρ Ὀ ίὭὲπȟυ‍ʣ ‍ʣ, 

ʛʜʝ Ὀ ίὭὲ‍ʣȾίὭὲ‍ʣ,  ςȟρσπȟππςτὲ. 

 

ʂʨʦʤʝ ʬʦʨʤʫʣʳ (8), ʢʦʵʬʬʠʮʠʝʥʪ ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʥʘʧʦʨʘ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 
ʩʣʝʜʫʶʱʝʛʦ ʚʳʨʘʞʝʥʠʷ: 

Ὄʪ ὑ ρ ή.     (9) 
 

ʇʦʩʣʝ ʦʧʨʝʜʝʣʝʥʠʷ Ὄʪ ʧʦ ʬʦʨʤʫʣʝ (8) ʢʦʵʬʬʠʮʠʝʥʪ ὑ ʚʳʯʠʩʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʚʳʨʘʞʝʥʠʷ (9). ʂʦʵʬʬʠʮʠʝʥʪ ὑ ʦʧʨʝʜʝʣʷʝʪʩʷ ʫʛʣʦʤ ʣʦʧʘʩʪʝʡ ʥʘ ʚʳʭʦʜʝ ɓ2ʣ, ʦʪʥʦʰʝʥʠʝʤ 

ʜʠʘʤʝʪʨʦʚ ʢʦʣʝʩʘ Ὀ  ʠ ʯʠʩʣʦʤ ʣʦʧʘʩʪʝʡ [6]. ɺ ʨʘʙʦʪʝ [4] ʧʨʠʚʝʜʝʥʦ ʚʳʨʘʞʝʥʠʝ ʜʣʷ ʯʠʩʣʘ 
ʣʦʧʘʩʪʝʡ, ʜʘʶʱʝʝ ʟʘʚʳʰʝʥʥʳʝ ʟʥʘʯʝʥʠʷ ʢʦʣʠʯʝʩʪʚʘ ʣʦʧʘʩʪʝʡ. ʉʢʦʨʨʝʢʪʠʨʦʚʘʥʥʦʝ ʚʳʨʘʞʝʥʠʝ 

ʠʤʝʝʪ ʚʠʜ: 

ὤ υρȟυ ‍ʣȾφπ φυπȟφ Ὀ .   (10) 

 

ɺ ʨʘʙʦʪʝ [6] ʥʘ ʦʩʥʦʚʘʥʠʠ ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ ʫʪʚʝʨʞʜʘʝʪʩʷ, ʯʪʦ ʧʨʠ ʙʦʣʴʰʠʭ ʟʥʘʯʝʥʠʷʭ Ὀ  

ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ὑ ʠ Ὄʪ ʥʘʜʦ ʫʚʝʣʠʯʠʚʘʪʴ ʯʠʩʣʦ ʣʦʧʘʩʪʝʡ. ʇʨʠ ʵʪʦʤ ʦʪʣʠʯʠʷ 

ʨʘʩʯʸʪʥʳʭ ʠ ʦʧʳʪʥʳʭ ʟʥʘʯʝʥʠʡ ὑ ʥʝ ʧʨʝʚʳʰʘʝʪ 2 % (Ὀ πȟτ πȟψ; ‍ʣ ςπ ρςπʦ; Z 
= 8 ï 16). 

ʕʪʦ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʬʦʨʤʫʣʝ: 

ὤ σρȟυ ‍ʣȾφπ ρχὈ .  (11) 

 

ʌʦʨʤʫʣʝ (10) ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ Z ʧʨʠ ʤʘʣʳʭ Ὀ  ʠ ʥʝʙʦʣʴʰʠʝ Z ʧʨʠ ʙʦʣʴʰʠʭ 

Ὀ. ʕʪʦ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʝʪ ʩ ʯʠʩʣʦʤ Z = 10 (5 + 5) ʥʘʩʦʩʦʚ 12,5 / 50 ʠ 12,5 / 120 ʬʠʨʤʳ 

ɻʀɼʈʆɻɸɿ ʩ ὲ σσȟςns ʠ 17,5; ‍ʣ= 30 ʠ 35
0
; Ὀ= 0,376 ʠ 0,400. 

ʌʦʨʤʫʣʝ (11) ʩʦʦʪʚʝʪʩʪʚʫʶʪ, ʥʘʦʙʦʨʦʪ, ʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ Z ʧʨʠ ʙʦʣʴʰʠʭ Ὀ  ʠ ʥʝʙʦʣʴʰʠʝ Z 

ʧʨʠ ʤʘʣʳʭ Ὀ. ʆʪʩʶʜʘ ʩʣʝʜʫʝʪ, ʯʪʦ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ὑ ʧʨʠ ʙʦʣʴʰʠʭ ʠ ʤʘʣʳʭ Ὀ  ʥʘʜʦ ʩʦʝʜʠʥʠʪʴ 

ʬʦʨʤʫʣʳ (10) ʠ (11) - ʬʦʨʤʫʣʘ (10) ʧʨʠ Ὀ πȟυ ʠ ʬʦʨʤʫʣʘ (11) ʧʨʠ Ὀ πȟυ: 
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ὤ υρȟυ ‍ʣȾφπ φυπȟφ Ὀ ʧʨʠ Ὀ πȟυʠʣʠ ὲ ρυπ,  (12) 

ὤ σρȟυ ‍ʣȾφπ ρχὈʧʨʠ Ὀ πȟυʠʣʠ ὲ ρυπ.   (13) 

ʀʩʧʦʣʴʟʫʝʤ ʧʨʠʚʝʜʝʥʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ ʜʣʷ ʜʘʣʴʥʝʡʰʝʛʦ ʘʥʘʣʠʟʘ. ʈʘʩʯʸʪʳ ʧʦ ʬʦʨʤʫʣʝ (2) 

ʰʝʩʪʠ ʦʜʥʦʩʪʫʧʝʥʯʘʪʳʭ ʥʘʩʦʩʦʚ ʪʠʧʘ ʂ ʩ ʤʠʥʠʤʘʣʴʥʳʤʠ ʠ ʤʘʢʩʠʤʘʣʴʥʳʤʠ ʟʥʘʯʝʥʠʷʤʠ Ὀ= 50 ï 

200 ʤʤ ʜʘʣʠ ʨʝʟʫʣʴʪʘʪʳ –ʛ= 0,82 ï 0,91, ʧʨʠ ʵʪʦʤ ʧʦʣʥʳʡ ʂʇɼ – = 0,615 ï 0,81. ʅʝʩʤʦʪʨʷ ʥʘ 

ʥʦʨʤʘʣʴʥʳʝ ʨʝʟʫʣʴʪʘʪʳ, ʬʦʨʤʫʣʘ (2), ʚʠʜʠʤʦ, ʧʨʠʤʝʥʠʤʘ ʜʣʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʭ ʨʘʩʯʸʪʦʚ, ʪʘʢ ʢʘʢ 

ʚʭʦʜʥʦʡ ʜʠʘʤʝʪʨ ʥʘʩʦʩʘ Ὀ  ʬʠʟʠʯʝʩʢʠ ʥʝ ʤʦʞʝʪ ʦʧʨʝʜʝʣʷʪʴ ʛʠʜʨʘʚʣʠʯʝʩʢʠʝ ʧʦʪʝʨʠ ʚ ʥʘʩʦʩʝ. 
ɺ ʪʘʙʣʠʮʝ 2 ʦʪʥʦʩʠʪʝʣʴʥʳʡ ʜʠʘʤʝʪʨ ʠ ʨʘʩʭʦʜʥʳʡ ʧʘʨʘʤʝʪʨ ʥʘʩʦʩʘ ʦʧʨʝʜʝʣʷʶʪʩʷ ʧʦ 

ʬʦʨʤʫʣʘʤ [7]: 

Ὀ πȟσσ ρȟρϽρπὲȟ.     (14) 

ή ρ ςσωψπȟσσρȟρϽρπὲȟ Ⱦὲ
Ⱦ
ʧʨʠ ὲ ψπ,  (15) 

ή πȟππρςυὲ ʧʨʠ ὲ ψπ.     (16) 

 
ʇʨʠ ʨʘʩʯʸʪʘʭ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʩʦʦʪʥʦʰʝʥʠʡ (8), (10) ʠ (11) ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʂʇɼ 

ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ ʧʨʠʚʝʜʝʥʥʳʭ ʟʘʚʠʩʠʤʦʩʪʝʡ [6]. 

ʇʦʪʝʨʠ ʵʥʝʨʛʠʠ ʚ ʢʦʣʝʩʝ ʚʳʯʠʩʣʷʶʪʩʷ ʧʦ ʬʦʨʤʫʣʝ: 

ὒʢ πȟυ‚ʢὈ , 

ʛʜʝ ‚ʢ πȟρυπȟρψȾπȟχχ Ὤʮ  

Ὤʮ Ὀ Ὀ ύȾύ ȾὌʪ, 

Ὀ ίὭὲ‍ʣ ὭȾίὭὲ‍, 

ὧὸὫ‍ ρ Ὄʪ Ⱦὧ , 

i ï ʫʛʦʣ ʘʪʘʢʠ. 
 

ʇʦʪʝʨʠ ʚ ʩʧʠʨʘʣʴʥʦʤ ʦʪʚʦʜʝ ʩʢʣʘʜʳʚʘʶʪʩʷ ʠʟ ʧʦʪʝʨʴ ʚ ʩʧʠʨʘʣʴʥʦʤ ʩʙʦʨʥʠʢʝ ʠ ʢʦʥʠʯʝʩʢʦʤ 

ʜʠʬʬʫʟʦʨʝ: 

ὒʦʪʚ πȟυ‚ʦʪʚʅʪ, 

ʛʜʝ ‚ʦʪʚ ‚ʩ ‚ʢʜʩʛȾʩ . 

 

ʂʦʵʬʬʠʮʠʝʥʪ ʧʦʪʝʨʴ ʚ ʩʧʠʨʘʣʴʥʦʤ ʩʙʦʨʥʠʢʝ: 

‚ʩ ρȟρ ρȟτυʩʛȾʩ ςȟτʩʛȾʩ ὧέί‌ 

ʛʜʝ ὸὫ‌
ʪ
Ƞ
ʩʛ

ʩ
πȟυυ πȟφυ. 

ʈʘʩʩʯʠʪʘʥʥʳʡ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʂʇɼ: 

–ʛʨʘʩρ
ȟ ʢ

ʪ
πȟυ‚ʦʪʚὌʪ.    (17) 

 
ʉ ʫʯʸʪʦʤ ʧʦʧʨʘʚʢʠ, ʜʝʡʩʪʚʠʪʝʣʴʥʳʡ ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʂʇɼ ʦʧʨʝʜʝʣʷʝʪʩʷ ʨʘʩʩʯʠʪʘʥʥʳʤ [7]: 

–ʛʨ ρȟτψ–ʛʨʘʩπȟτω.     (18) 

ʂʦʵʬʬʠʮʠʝʥʪ ʥʘʧʦʨʘ: 

ʅ Ὄʪ–ʛ. 
 

ɼʣʷ ʨʘʩʯʸʪʘ ʦʙʲʸʤʥʦʛʦ ʠ ʜʠʩʢʦʚʦʛʦ ʂʇɼ ʚ ʨʘʙʦʪʝ [4] ʧʨʠʚʝʜʝʥʳ ʩʣʦʞʥʳʝ ʩʦʦʪʥʦʰʝʥʠʷ. 
ɿʥʘʯʝʥʠʷ ʦʙʲʸʤʥʦʛʦ ʂʇɼ, ʧʦʣʫʯʝʥʥʳʝ ʧʦ ʩʣʦʞʥʦʤʫ ʩʦʦʪʥʦʰʝʥʠʶ, ʦʪʣʠʯʘʶʪʩʷ ʚ ʧʨʝʜʝʣʘʭ 1% ʦʪ 

ʟʥʘʯʝʥʠʡ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʧʦ ʧʨʦʩʪʦʡ ʬʦʨʤʫʣʝ [1]: 

–ʦʙ ρȾρ πȟφψȾὲȟ .    (19) 

 

ɼʠʩʢʦʚʳʡ ʂʇɼ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ [4]. ʇʦʩʣʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʩʪʦʷʥʥʳʭ ʚʝʣʠʯʠʥ 
ʧʦʣʫʯʠʤ [7]: 

–ʜ ρ ʉʜʉʜ ρȟσϽρπʅʪ
ȟ
ὲ–ʛ

ȟ πȟπρρυɸὌʪὈȾὈ , (20) 

ʛʜʝ ὃ Ὄʪ –ʛʢ πȟυὌʪ πȟρςυρ ρȟωφὈȾὈ
ȟ

. 
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ɻʠʜʨʘʚʣʠʯʝʩʢʠʡ ʂʇɼ ʢʦʣʝʩʘ –ʛʢ ρ ὒʢȾὌʪ. 

ʀʟ ʬʦʨʤʫʣʳ (20) ʩʣʝʜʫʝʪ, ʯʪʦ, ʧʦʤʠʤʦ ʢʦʵʬʬʠʮʠʝʥʪʘ ὲ, ʥʘ –ʜ ʦʢʘʟʳʚʘʝʪ ʚʣʠʷʥʠʝ ʚʝʣʠʯʠʥʘ 

Ὄʪ ʠ –ʛ ʫʚʝʣʠʯʝʥʠʝ ʢʦʪʦʨʳʭ ʚʝʜʸʪ ʢ ʨʦʩʪʫ ʜʠʩʢʦʚʦʛʦ ʂʇɼ. 
ʊʘʙʣʠʮʘ 1. 

ɿʘʚʠʩʠʤʦʩʪʴ ʢʦʵʬʬʠʮʠʝʥʪʘ ʪʨʝʥʠʷ ʜʠʩʢʦʚ ʢʦʣʸʩ ʥʘʩʦʩʘ ὅʜ ʦʪ ʯʠʩʣʘ ʈʝʡʥʦʣʴʜʩʘ 

Ὑ ὅʜ 
106 0,0023 

105 0,0037 

2Ͻ104 0,0095 

 

ɼʠʩʢʦʚʳʡ ʂʇɼ ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʳʯʠʩʣʠʪʴ ʧʦ ʬʦʨʤʫʣʝ [8]: 

–ʜ ρȾρ συȾὲȟ . 

 

ʉ ʫʯʸʪʦʤ ʚʣʠʷʥʠʷ ʯʠʩʣʘ ʈʝʡʥʦʣʴʜʩʘ ʵʪʘ ʬʦʨʤʫʣʘ ʧʨʠʥʠʤʘʝʪ ʚʠʜ: 

–ʜ ρȾρ ʢȾὲȟ .     (21) 

ʛʜʝ ʢ = 25 ʧʨʠ Ὑ = 10
6
; ʢ = 40 ʧʨʠ Ὑ = 10

5
; ʢ = 102 ʧʨʠ Ὑ = 2 10

4
. 

 

ɼʘʣʴʥʝʡʰʠʝ ʨʘʩʯʸʪʳ ʧʨʦʚʝʜʝʥʳ ʧʨʠ  ɓ1ʣ = ɓ2ʣ = 20
0
; ‚ʢʜ = 0,25; ʩʛȾʩ  = 0,65. 

 
ʊʘʙʣʠʮʘ 2. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʦʚ ʧʨʠ ʨʘʟʥʳʭ ʟʥʘʯʝʥʠʷʭ ʢʦʵʬʬʠʮʠʝʥʪʘ ʙʳʩʪʨʦʭʦʜʥʦʩʪʠ 

ʅʦʤʝʨʘ ʬʦʨʤʫʣ (3) (4) (6) (7) (8) ʧʨʠ †ʢ=1,2 (8) ʧʨʠ Űʂ =1,2 

ὲ Ὀ  q – –ʛ –ʛ ὑ–ʛ Z Ὄʪ –ʛ ʅ ὑ ὑ–ʛ 

40 0,338 0,095 0,560 0,651 0,865 0,685 4 0,697 0,893 0,622 0,734 0,655 

80 0,359 0,10 0,706 0,797 0,863 0,683 5 0,659 0,891 0,587 0,722 0,643 

100 0,374 0,276 0,739 0,827 0,862 0,682 5 0,520 0,886 0,460 0,718 0,634 

150 0,413 0,486 0,783 0,860 0,859 0,679 5 0,358 0,852 0,305 0,696 0,593 

200 0,482 0,524 0,804 0,873 0,852 0,672 5 0,311 0,814 0,253 0,653 0,532 

250 0,558 0,526 0,816 0,878 0,842 0,662 6 0,350 0,788 0,276 0,738 0,582 

300 0,646 0,500 0,824 0,880 0,825 0,645 7 0,390 0,751 0,293 0,780 0,586 

 

(8) ʠ (11) (10) 

Z Ὄʪ –ʛ ʅ ὑ ὑ–ʛ Z Ὄʪ –ʛ ʅ ὑ ὑ–ʛ 

7 0,772 0,878 0,678 0,812 0,713 14 0,903 0,866 0,782 0,950 0,823 

8 0,745 0,881 0,656 0,828 0,729 13 0,850 0,867 0,737 0,945 0,819 

8 0,589 0,878 0,517 0,813 0,714 12 0,680 0,870 0,592 0,939 0,817 

9 0,413 0,836 0,345 0,804 0,672 11 0,478 0,832 0,398 0,930 0,774 

10 0,391 0,797 0,311 0,821 0,655 10 0,437 0,804 0,321 0,918 0,738 

11 0,399 0,776 0,310 0,842 0,653 9 0,427 0,734 0,313 0,910 0,668 

13 0,436 0,748 0,326 0,872 0,652 9 0,442 0,747 0,330 0,910 0,680 

 

(11) (12) +(13) 

Z Ὄʪ –ʛ ʅ ὑ ὑ–ʛ Z Ὄʪ –ʛ ʅ ὑ ὑ–ʛ 

7 0,817 0,878 0,717 0,860 0,755 14 0,903 0,866 0,782 0,950 0,823 

8 0,738 0,888 0,655 0,883 0,784 13 0,850 0,867 0,734 0,945 0,819 

8 0,594 0,879 0,522 0,883 0,776 12 0,680 0,870 0,592 0,939 0,817 

9 0,464 0,835 0,387 0,910 0,760 11 0,478 0,832 0,398 0,930 0,774 

10 0,437 0,804 0,351 0,918 0,738 12 0,447 0,785 0,351 0,939 0,737 

11 0,441 0,785 0,346 0,930 0,730 13 0,447 0,753 0,337 0,943 0,710 

13 0,473 0,753 0,356 0,945 0,712 14 0,475 0,720 0,338 0,950 0,675 

 

ʇʨʠ ʨʘʩʯʸʪʝ ʧʦ ʬʦʨʤʫʣʘʤ (10), (11) ʠ (12) + (13) ʥʝ ʧʨʦʚʦʜʠʣʦʩʴ ʫʪʦʯʥʝʥʠʝ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ 

ʂʇɼ ʧʦ ʬʦʨʤʫʣʝ (18) ʩ ʮʝʣʴʶ ʩʦʧʦʩʪʘʚʠʤʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʩʯʸʪʘ ʧʦ ʬʦʨʤʫʣʝ (8), ʜʣʷ ʢʦʪʦʨʦʡ 

ʫʪʦʯʥʝʥʠʝ ʦʪʩʫʪʩʪʚʫʝʪ. ɺ ʪʘʙʣʠʮʘʭ 3 ʠ 4 ʫʪʦʯʥʝʥʠʝ ʧʦ ʬʦʨʤʫʣʝ (18) ʧʨʦʚʝʜʝʥʦ. 
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ʊʘʙʣʠʮʘ 3. 

ʈʝʟʫʣʴʪʘʪʳ ʨʘʩʯʸʪʘ ʜʠʩʢʦʚʦʛʦ ʠ ʧʦʣʥʦʛʦ ʂʇɼ 

(12) + (13) ʠ (21)            

–ʛ –ʦʙ Rʝ = 106 Rʝ = 105 Rʝ = 2 104  

–ʜ ɖ –ʜ ɖ –ʜ ɖ ns 

0,792 0,946 0,829 0,621 0,752 0,564 0,543 0,407 40 

0,793 0,965 0,922 0,705 0,882 0,674 0,745 0,571 80 

0,798 0,970 0,941 0,728 0,909 0,704 0,797 0,616 100 

0,741 0,976 0,964 0,697 0,944 0,683 0,869 0,628 150 

0,672 0,980 0,975 0,643 0,960 0,632 0,905 0,596 200 

0,624 0,983 0,981 0,602 0,970 0,595 0,928 0,570 250 

0,576 0,985 0,985 0,559 0,976 0,554 0,942 0,534 300 

 
Z = 8 ʠ  (21) Rʝ=106 Rʝ= 105 Rʝ = 2 104  

ὲ Z Ὄʪ –ʛ ʅ ὑ ὑ–ʛ –ʜ ɖ –ʜ ɖ –ʜ ɖ Ὄʩʨ 

40 8 0,836 0,802 0,670 0,88 0,706 0,829 0,629 0,752 0,571 0,543 0,412 0,725 

80 8 0,792 0,802 0,635 0,88 0,706 0,922 0,713 0,882 0,682 0,745 0,577 0,677 

100 8 0,637 0,805 0,513 0,88 0,708 0,941 0,735 0,909 0,710 0,797 0,622 0,540 

150 8 0,452 0,774 0,350 0,88 0,681 0,964 0,728 0,944 0,713 0,869 0,656 0,370 

200 8 0,419 0,730 0,306 0,88 0,642 0,975 0,698 0,960 0,687 0,905 0,647 0,328 

250 8 0,417 0,682 0,284 0,88 0,600 0,981 0,658 0,970 0,650 0,928 0,622 0,290 

300 8 0,440 0,608 0,268 0,88 0,535 0,985 0,590 0,976 0,585 0,942 0,564 0,328 

 

ʉʨʘʚʥʠʤ ʚʘʨʠʘʥʪʳ ʧʦ ʪʨʸʤ ʧʘʨʘʤʝʪʨʘʤ: –ʛ, ὑ–ʛ, ʧʨʦʠʟʚʝʜʝʥʠʝ ʚʭʦʜʠʪ ʚ ʬʦʨʤʫʣʫ (1), ʠ 

ʢʦʵʬʬʠʮʠʝʥʪ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʥʘʧʦʨʘ ʅ. ʌʦʨʤʫʣʳ (3), (4) ʠ (6), ʢʘʢ ʠ ʬʦʨʤʫʣʘ (2), ʥʝ ʜʘʶʪ 

ʟʥʘʯʝʥʠʡ ὑ–ʛ ʠ ʅ. ʌʦʨʤʫʣʘ (8) ʧʨʠ †ʢ ρȟς ʧʦʢʘʟʳʚʘʝʪ ʚʳʩʦʢʠʝ ʟʥʘʯʝʥʠʷ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʂʇɼ 

–ʛ, ʦʜʥʘʢʦ ʧʨʠ ʵʪʦʤ ʯʠʩʣʦ ʣʦʧʘʩʪʝʡ ʥʝ ʚʝʣʠʢʦ. ʆʪʤʝʪʠʤ, ʯʪʦ ʫʤʝʥʴʰʝʥʠʝ ʯʠʩʣʘ ʣʦʧʘʩʪʝʡ 

(ʫʤʝʥʴʰʝʥʠʝ Ὄʪ) ʚʝʜʸʪ ʢ ʨʦʩʪʫ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʂʇɼ, ʵʪʦ ʪʘʢʞʝ ʫʩʪʘʥʦʚʣʝʥʦ ʚ ʨʘʙʦʪʝ [4]. 

ʌʦʨʤʫʣʳ (8) + (11) ʧʦʢʘʟʳʚʘʶʪ –ʛ ʥʝʩʢʦʣʴʢʦ ʤʝʥʴʰʠʝ, ʯʝʤ ʚ ʧʨʝʜʳʜʫʱʝʤ ʚʘʨʠʘʥʪʝ, ʥʦ ʟʥʘʯʝʥʠʷ 

ὑ–ʛ ʠ ʅ ʙʦʣʴʰʠʝ. ɺʘʨʠʘʥʪ (10) ʧʦ ʚʝʣʠʯʠʥʝ –ʛ ʤʝʥʴʰʝ ʧʨʝʜʳʜʫʱʝʛʦ ʚʘʨʠʘʥʪʘ, ʥʦ ʙʦʣʴʰʝ ʧʦ 

ʧʘʨʘʤʝʪʨʘʤ ὑ–ʛ ʠ ʅ. ʌʦʨʤʫʣʘ (11) ʧʦʢʘʟʳʚʘʝʪ ʥʝʩʢʦʣʴʢʦ ʙʦʣʴʰʠʝ ʟʥʘʯʝʥʠʷ –ʛ, ʥʦ ʥʝʩʢʦʣʴʢʦ 

ʤʝʥʴʰʠʝ ʟʥʘʯʝʥʠʷ ὑ–ʛ ʠ ʅ. ɺʘʨʠʘʥʪ (12) + (13) ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʝʪ ʩ 
ʚʘʨʠʘʥʪʦʤ (10) ʠ ʣʫʯʰʝ ʚʘʨʠʘʥʪʘ (11), ʢʦʪʦʨʳʡ ʠʤʝʝʪ ʨʘʮʠʦʥʘʣʴʥʦʝ ʯʠʩʣʦ ʣʦʧʘʩʪʝʡ, 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʝ ʨʘʙʦʪʝ [6]. 

ʈʘʩʯʸʪ ʧʦʣʥʦʛʦ ʂʇɼ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 3. ɿʜʝʩʴ ʞʝ ʜʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʧʨʠ ʩʨʘʚʥʠʪʝʣʴʥʦ 

ʤʘʣʦʤ ʯʠʩʣʝ ʣʦʧʘʩʪʝʡ, Z = 8, ʢʦʛʜʘ ʦʞʠʜʘʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʂʇɼ. ɺʠʜʥʦ, ʯʪʦ 
ʧʘʨʘʤʝʪʨʳ ʵʪʦʛʦ ʚʘʨʠʘʥʪʘ ʙʣʠʟʢʠ ʢ ʚʘʨʠʘʥʪʘʤ (8) +(11) ʠ (11), ʥʦ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʫʚʝʣʠʯʝʥʠʷ 

ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʂʇɼ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʝ ʦʪʤʝʯʘʝʪʩʷ, ʦʜʥʘʢʦ ʧʨʠ ὲ ρυπςυπ ʚʘʨʠʘʥʪ ʜʘʸʪ 
ʤʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʂʇɼ. 

ʀʟ ʬʦʨʤʫʣʳ (17) ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʨʘʩʯʸʪʘʤʠ ʩʣʝʜʫʝʪ, ʯʪʦ ʧʨʠ ʠʟʚʝʩʪʥʦʤ Ὀ  ʫʚʝʣʠʯʝʥʠʝ Ὄʪ 
ʚʝʜʸʪ ʢ ʨʦʩʪʫ, ʘ ʫʤʝʥʴʰʝʥʠʝ ʢ ʧʘʜʝʥʠʶ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʂʇɼ. ʇʦʵʪʦʤʫ ʧʨʠ ʠʟʤʝʥʝʥʠʠ ʯʠʩʣʘ 

ʣʦʧʘʩʪʝʡ ʦʧʨʝʜʝʣʸʥʥʦʝ ʟʥʘʯʝʥʠʠ Ὄʪ ʧʨʠʚʦʜʠʪ ʢ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʝ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʂʇɼ. 

ʇʨʝʥʝʙʨʝʛʘʷ ʚʣʠʷʥʠʝʤ Ὄʪ ʥʘ ʦʪʥʦʰʝʥʠʝ ʩʢʦʨʦʩʪʝʡ w2/w1 ʯʝʨʝʟ ίὭὲ‍ ʠ ʥʘ ʢʦʵʬʬʠʮʠʝʥʪ ‚ ʯʝʨʝʟ 

ὧέί‌ (ʦʩʪʘʸʪʩʷ ʚʣʠʷʥʠʝ Ὄʪ ʪʦʣʴʢʦ ʥʘ ʧʘʨʘʤʝʪʨ Ὤʮ), ʧʨʠʨʘʚʥʷʝʤ ʧʝʨʚʫʶ ʧʨʦʠʟʚʦʜʥʫʶ ʦʪ ʬʦʨʤʫʣʳ 
(17) ʢ ʥʫʣʶ ʠ ʧʦʣʫʯʠʤ ʦʧʪʠʤʘʣʴʥʫʶ ʚʝʣʠʯʠʥʫ 

ʅʪ ʦʨ πȟφςὈ ‚ʦʪʚ
ȟ. 

ʆʜʥʘʢʦ ʵʪʘ ʟʘʚʠʩʠʤʦʩʪʴ ʦʢʘʟʘʣʘʩʴ ʥʝ ʜʦʩʪʦʚʝʨʥʦʡ, ʪʘʢ ʢʘʢ ʦʥʘ ʜʘʸʪ ʧʨʠ ὲ τπ ʟʥʘʯʠʪʝʣʴʥʦ 

ʟʘʥʠʞʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʅʪ ʦʨ, ʘ ʧʨʠ ὲ σππ ʩʫʱʝʩʪʚʝʥʥʦ ʟʘʚʳʰʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʅʪ ʦʨ. ʇʦʵʪʦʤʫ 

ʠʩʧʦʣʴʟʫʝʤ ʚ ʢʘʯʝʩʪʚʝ ʦʧʪʠʤʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʝ Ὄʪ ʚʘʨʠʘʥʪʘ (11), ʧʨʠ ʢʦʪʦʨʦʤ ʜʦʩʪʠʛʘʝʪʩʷ ʦʪʣʠʯʠʝ 

ʥʝ ʙʦʣʝʝ 2,5 % ʛʠʜʨʘʚʣʠʯʝʩʢʠʡ ʂʇɼ ʦʪ ʥʘʠʙʦʣʴʰʝʛʦ ʟʥʘʯʝʥʠʷ ʚʘʨʠʘʥʪʦʚ (8) ʧʨʠ Űʂ =1,2 ʠ Z = 8. 
ʄʘʢʩʠʤʫʤ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʂʇɼ ʧʨʠʚʝʜʝʥ ʚ ʪʘʙʣʠʮʝ 4. 
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ʊʘʙʣʠʮʘ 4. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʂʇɼ 

ὲ 40 80 100 150 200 250 300 

q 0,050 0,100 0,276 0,486 0,524 0,526 0,500 

Ὀ  0,338 0,358 0,374 0,413 0,482 0,558 0,646 

–ʛʤʘʢʩ  0,809 0,824 0,811 0,746 0,700 0,672 0,624 

ὑ 0,860 0,883 0,883 0,910 0,918 0,930 0,945 

ὑ–ʛ 0,817 0,738 0,594 0,464 0,437 0,441 0,473 

ὑ–ʛ 0,695 0,728 0,716 0,679 0,643 0,625 0,590 

ʅʤʘʢʩ 
0,661 0,609 0,482 0,346 0,306 0,296 0,295 

Z, ɓ2ʣ = 200; (11) 7 8 8 9 10 11 13 

Z, ɓ2ʣ = 300; (11) 10 12 12 14 16 18 10 +10 

ɖ, Rʝ = 106 0,624 0,733 0,740 0,701 0,669 0,648 0,606 

ɖ, Rʝ = 105 0,576 0,701 0,715 0,687 0,659 0,640 0,600 

ɖ, Rʝ =2 104 0,415 0,592 0,627 0,633 0,620 0,612 0,579 
 

ɺ ʪʘʙʣʠʮʝ 4 ʧʨʠʚʝʜʝʥʳ ʦʧʪʠʤʘʣʴʥʳʝ ʯʠʩʣʘ ʣʦʧʘʩʪʝʡ, ʦʧʨʝʜʝʣʸʥʥʳʝ ʦʧʪʠʤʘʣʴʥʳʤʠ 

ʟʥʘʯʝʥʠʷʤʠ ʅʪ ʦʧʪ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ὑ. ʇʦ ʟʥʘʯʝʥʠʶ ὑ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʯʠʩʣʦ ʣʦʧʘʩʪʝʡ ʧʨʠ 
ʣʶʙʦʤ ʫʛʣʝ ɓ2ʣ. 

ʇʨʝʜʧʦʯʪʝʥʠʝ ʩʣʝʜʫʝʪ ʦʪʜʘʚʘʪʴ ʙʦʣʴʰʝʤʫ ʛʠʜʨʘʚʣʠʯʝʩʢʦʤʫ ʂʇɼ, ʚʝʜʫʱʝʤʫ ʢ ʫʤʝʥʴʰʝʥʠʶ 

ʧʦʪʨʝʙʣʷʝʤʦʡ ʤʦʱʥʦʩʪʠ, ʘ ʩʥʠʞʝʥʠʝ ὑ–ʛ ʚʝʜʸʪ ʪʦʣʴʢʦ ʢ ʥʝʢʦʪʦʨʦʤʫ ʫʚʝʣʠʯʝʥʠʶ ʜʠʘʤʝʪʨʘ 
ʢʦʣʝʩʘ. 

ʉ ʧʦʤʦʱʴʶ ʢʦʨʨʝʣʷʮʠʦʥʥʦ ï ʨʝʛʨʝʩʩʠʦʥʥʦʛʦ ʘʥʘʣʠʟʘ ʧʦʣʫʯʝʥʳ ʩʣʝʜʫʶʱʠʝ ʬʦʨʤʫʣʳ 

(ʠʥʜʝʢʩ ʢʦʨʨʝʣʷʮʠʠ 0,980): 

–ʛʤʘʢʩπȟψτωπȟπππτχὲ ρπὲ,    (22) 

ὌʤʘʢʩπȟψυςψȟψϽρπὲ πȟππττψὲ 

Ὄʪ ʦʧʪ ρȟπσςρȟρφϽρπὲ πȟππυσςὲ 
ʆʧʪʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʣʦʧʘʩʪʝʡ ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ. ʇʦ ʢʦʵʬʬʠʮʠʝʥʪʫ 

ʙʳʩʪʨʦʭʦʜʥʦʩʪʠ ʥʘʭʦʜʷʪʩʷ ʟʥʘʯʝʥʠʷ Ὀ  ʠ q, ʟʘʪʝʤ ʧʦ ʦʧʪʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʝ Ὄʪ ʦʧʪ ʚʳʯʠʩʣʷʝʪʩʷ 
ʧʘʨʘʤʝʪʨ ὑ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʦʛʦ ʧʨʠ ʧʨʠʥʷʪʦʤ ʫʛʣʝ ʣʦʧʘʩʪʝʡ ʢʦʣʝʩʘ ʥʘ ʚʳʭʦʜʝ ʧʦ ʛʨʘʬʠʢʘʤ 
ʨʘʙʦʪʳ [6] ʥʘʭʦʜʠʪʩʷ ʦʧʪʠʤʘʣʴʥʦʝ ʯʠʩʣʦ ʣʦʧʘʩʪʝʡ. 

ɿʘʚʠʩʠʤʦʩʪʴ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʂʇɼ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʙʳʩʪʨʦʭʦʜʥʦʩʪʠ ʜʣʷ ʚʘʨʠʘʥʪʦʚ ʨʘʩʯʸʪʘ 

ʠʤʝʝʪ ʥʝʙʦʣʴʰʦʡ ʤʘʢʩʠʤʫʤ ʧʨʠ ns = 80 ï 100, ʘ ʧʦʣʥʳʡ ʂʇɼ ʦʙʨʘʟʫʝʪ ʤʘʢʩʠʤʫʤ ʧʨʠ ns = 100, 120, 
130, 150 ʠʣʠ 170. ʄʘʢʩʠʤʫʤ ʧʦʣʥʦʛʦ ʂʇɼ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʨʘʙʦʪʝ [9], ʚ ʢʦʪʦʨʦʡ ʦʪʤʝʯʘʝʪʩʷ 

ʤʘʢʩʠʤʫʤ ʧʨʠ ns = 150 ï 250. ʅʘʣʠʯʠʝ ʤʘʢʩʠʤʫʤʘ ʧʨʠ ʧʦʚʳʰʝʥʠʠ ʩ ns  ʦʙʲʸʤʥʦʛʦ ʠ ʜʠʩʢʦʚʦʛʦ 

ʂʇɼ ʚʳʟʳʚʘʝʪʩʷ ʧʘʜʝʥʠʝʤ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ns  ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʂʇɼ. 

ʅʘ ʨʠʩʫʥʢʝ 1 ʧʨʠʚʝʜʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ns  ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʂʇɼ ʚʘʨʠʘʥʪʘ Z=8 ʠ ʧʦʣʥʦʛʦ 
ʂʇɼ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʯʠʩʣʘʭ ʈʝʡʥʦʣʴʜʩʘ ʜʣʷ ʚʘʨʠʘʥʪʘ Z=8, ʜʠʩʢʦʚʳʡ ʂʇɼ ʦʧʨʝʜʝʣʷʣʩʷ ʧʦ ʬʦʨʤʫʣʝ 

(21). 

 
ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʴ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʂʇɼ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ ʙʳʩʪʨʦʭʦʜʥʦʩʪʠ ʠ ʟʘʚʠʩʠʤʦʩʪʴ ʧʦʣʥʦʛʦ ʢʧʜ ʦʪ 

ʢʦʵʬʬʠʮʠʝʥʪʘ ʙʳʩʪʨʦʭʦʜʥʦʩʪʠ ʠ ʯʠʩʣʘ ʈʝʡʥʦʣʴʜʩʘ 
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ʊʘʤ ʞʝ ʧʨʠʚʝʜʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ (5). ɺʠʜʥʦ, ʯʪʦ ʬʦʨʤʫʣʘ (5) ʧʨʘʢʪʠʯʝʩʢʠ ʩʦʚʧʘʜʘʝʪ ʩ ʂʇɼ 

ʧʨʠ Rʝ = 10
5
 ʜʦ ns = 80, ʜʘʣʴʥʝʡʰʝʝ ʫʚʝʣʠʯʝʥʠʝ ns ʧʨʠʚʦʜʠʪ ʢ ʧʨʝʚʳʰʝʥʠʶ ʜʘʥʥʳʭ ʬʦʨʤʫʣʳ (5), 

ʵʪʦ ʧʨʝʚʳʰʝʥʠʝ ʜʦʩʪʠʛʘʝʪ 42%. 

ɻʠʜʨʘʚʣʠʯʝʩʢʠʡ ʂʇɼ ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʧʦ ʬʦʨʤʫʣʝ (18), ʧʨʠ ʧʨʠʙʣʠʞʸʥʥʳʭ ʨʘʩʯʸʪʘʭ ʤʦʞʥʦ 
ʚʦʩʧʦʣʴʟʦʚʘʪʴʩʷ ʬʦʨʤʫʣʫ (22). 

ʋʚʝʣʠʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʙʳʩʪʨʦʭʦʜʥʦʩʪʠ ʩ 40 ʜʦ 100 ʚʝʜʸʪ ʢ ʥʝʟʥʘʯʠʪʝʣʴʥʦʤʫ ʨʦʩʪʫ 

ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʂʇɼ ʥʘ 0,4%, ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʫʚʝʣʠʯʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʙʳʩʪʨʦʭʦʜʥʦʩʪʠ ʜʦ 
300 ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʂʇɼ ʧʘʜʘʝʪ ʥʘ 32%.  

ʇʦʣʥʳʡ ʂʇɼ ʦʧʨʝʜʝʣʠʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ ʙʝʟ ʫʯʸʪʘ ʤʝʭʘʥʠʯʝʩʢʦʛʦ ʂʇɼ: 

– –ʛ–ʦʙ–ʜ,      (23) 

ʛʜʝ –ʦʙ ʠ –ʜ ʥʘʭʦʜʷʪʩʷ ʧʦ ʬʦʨʤʫʣʘʤ (19) ʠ(20) ʠʣʠ (21). 

 

ɻʠʜʨʘʚʣʠʯʝʩʢʠʡ ʂʇɼ ʢʦʣʝʩʘ, ʚʭʦʜʷʱʠʡ ʚ ʬʦʨʤʫʣʫ (20), ʦʧʨʝʜʝʣʷʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʚʳʨʘʞʝʥʠʷ 

–ʛʢ ρ
ʢ

ʅʪ
πȟωωπȟππππρψὲȟ. 

ʇʦʣʫʯʝʥʥrʝ ʧʨʠ ʚʘʨʠʘʥʪʝ (11) ʬʦʨʤʫʣʳ ʜʣʷ ʧʨʠʙʣʠʞʸʥʥʦʛʦ ʨʘʩʯʸʪʘ ʧʦʣʥʦʛʦ ʂʇɼ ʧʨʠ ns = 

40 ï 300 (ʠʥʜʝʢʩ ʢʦʨʨʝʣʷʮʠʠ 0,800ï 0,885). 

 

ʇʨʠ Rʝ = 10
6
: 

– πȟφρυπȟππρτὲ υϽρπὲ.    (24) 

 

ʇʨʠ Rʝ = 10
5
: 

– πȟυυςπȟππρψυὲ υȟψϽρπὲ.    (25) 

 

ʇʨʠ Rʝ = 2 10
4
: 

– πȟστυπȟππσςυὲ ψȟυϽρπὲ.    (26) 
 

ʋʚʝʣʠʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʙʳʩʪʨʦʭʦʜʥʦʩʪʠ ʩ 40 ʜʦ 120 ï 150 ʚʝʜʸʪ ʢ ʨʦʩʪʫ ʧʦʣʥʦʛʦ ʂʇɼ ʥʘ 

18 ï 60%, ʧʨʠ ʜʘʣʴʥʝʡʰʝʤ ʫʚʝʣʠʯʝʥʠʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʙʳʩʪʨʦʭʦʜʥʦʩʪʠ ʜʦ 300 ʧʦʣʥʳʡ ʢʧʜ ʧʘʜʘʝʪ 
ʥʘ 17 ï 25%.  

ʄʦʜʝʣʴ ʦʧʨʝʜʝʣʝʥʠʷ ʚʣʠʷʥʠʷ ʥʘ ʧʦʣʥʳʡ ʂʇɼ ʯʠʩʣʘ ʈʝʡʥʦʣʴʜʩʘ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʪʨʸʭ 

ʚʘʨʠʘʥʪʘʭ. ʇʨʠ ʵʪʦʤ ʪʦʯʥʦʩʪʴ ʨʝʟʫʣʴʪʘʪʦʚ ʧʦʥʠʞʘʝʪʩʷ ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʥʦʤʝʨʘ ʚʘʨʠʘʥʪʘ, ʥʦ ʟʘʪʦ 

ʚʦʟʨʘʩʪʘʝʪ ʦʧʝʨʘʪʠʚʥʦʩʪʴ ʨʘʩʯʸʪʦʚ: 
1. ɻʠʜʨʘʚʣʠʯʝʩʢʠʡ, ʦʙʲʸʤʥʳʡ ʠ ʜʠʩʢʦʚʳʡ ʂʇɼ ʦʧʨʝʜʝʣʷʶʪʩʷ ʨʘʩʯʸʪʦʤ ʩ ʧʦʤʦʱʴʶ 

ʩʦʦʪʥʦʰʝʥʠʡ (18), (19) ʠ (20) ʧʨʠ ʧʨʠʥʷʪʦʤ ʟʥʘʯʝʥʠʠ ʯʠʩʣʘ ʈʝʡʥʦʣʴʜʩʘ. ɿʥʘʯʝʥʠʷ Ὄʪ, q, Ὀ  

ʥʘʭʦʜʷʪʩʷ ʠʟ ʬʦʨʤʫʣ (9) ʠ (14) ï (16), ʘ ʢʦʵʬʬʠʮʠʝʥʪ ὑ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʧʨʠʥʷʪʳʤ ʟʥʘʯʝʥʠʷʤ Z, 

Ὀ  ʠ ʫʛʣʘ ɓ2ʣ ʩ ʧʦʤʦʱʴʶ ʛʨʘʬʠʯʝʩʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʨʘʙʦʪʳ [6]. ʇʦʣʥʳʡ ʂʇɼ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ 
ʬʦʨʤʫʣʝ (23); 

2. ɻʠʜʨʘʚʣʠʯʝʩʢʠʡ, ʦʙʲʸʤʥʳʡ, ʜʠʩʢʦʚʳʡ ʠ ʧʦʣʥʳʡ ʂʇɼ ʦʧʨʝʜʝʣʷʶʪʩʷ ʩ ʧʦʤʦʱʴʶ 
ʩʦʦʪʥʦʰʝʥʠʡ (22), (19), (21) ʠ (23) ʧʨʠ ʧʨʠʥʷʪʦʤ ʟʥʘʯʝʥʠʠ ʯʠʩʣʘ ʈʝʡʥʦʣʴʜʩʘ; 

3. ʇʦʣʥʳʡ ʂʇɼ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ ʧʨʠʙʣʠʞʸʥʥʳʤ ʬʦʨʤʫʣʘʤ (24) ï (26) ʧʨʠ ʟʘʜʘʥʥʦʤ 

ʟʥʘʯʝʥʠʠ ʯʠʩʣʘ ʈʝʡʥʦʣʴʜʩʘ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʙʳʩʪʨʦʭʦʜʥʦʩʪʠ. 
 

ɺʓɺʆɼʓ 

1.  ɺ ʨʝʟʫʣʴʪʘʪʝ ʨʘʩʯʸʪʘ ʜʝʩʷʪʠ ʚʘʨʠʘʥʪʦʚ ʧʦʣʫʯʝʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʂʇɼ ʦʪ 
ʢʦʵʬʬʠʮʠʝʥʪʘ ʙʳʩʪʨʦʭʦʜʥʦʩʪʠ ʚ ʜʠʘʧʘʟʦʥʝ ns =40 ï 300 ʩ ʤʘʣʳʤ ʤʘʢʩʠʤʫʤʦʤ ʧʨʠ ns = 80, 100. 

2.  ʆʧʨʝʜʝʣʝʥʦ ʦʧʪʠʤʘʣʴʥʦʝ ʢʦʣʠʯʝʩʪʚʦ ʣʦʧʘʩʪʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʵʬʬʠʮʠʝʥʪʘ 

ʙʳʩʪʨʦʭʦʜʥʦʩʪʠ ʠ ʫʛʣʘ ʣʦʧʘʩʪʝʡ ʥʘ ʚʳʭʦʜʝ ʢʦʣʝʩʘ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʦʡ ʚʝʣʠʯʠʥʝ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ 

ʂʇɼ. ʇʦʣʫʯʝʥʳ ʟʘʚʠʩʠʤʦʩʪʠ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʳʭ ʟʥʘʯʝʥʠʡ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʂʇɼ, ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʪʝʦʨʝʪʠʯʝʩʢʦʛʦ ʠ ʜʝʡʩʪʚʠʪʝʣʴʥʦʛʦ ʥʘʧʦʨʘ ʥʘʩʦʩʘ. 

3.  ʋʩʪʘʥʦʚʣʝʥʘ ʩʚʷʟʴ ʧʦʣʥʦʛʦ ʂʇɼ ʩ ʯʠʩʣʘʤʠ ʈʝʡʥʦʣʴʜʩʘ 106
, 10

5 
ʠ 2 10

4
 ʚ ʜʠʘʧʘʟʦʥʝ ns = 40 

ï 300 ʩ ʤʘʢʩʠʤʫʤʦʤ ʧʨʠ ns = 100, 120, 130, 150 ʠʣʠ 170. 
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4.  ʉ ʫʯʸʪʦʤ ʦʧʳʪʥʳʭ ʜʘʥʥʳʭ ʠ ʩʦʚʨʝʤʝʥʥʦʛʦ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʥʘʩʦʩʦʚ ʧʦʣʫʯʝʥʳ ʥʦʚʳʝ 

ʩʦʦʪʥʦʰʝʥʠʝ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʯʠʩʣʘ ʣʦʧʘʩʪʝʡ ʨʘʙʦʯʝʛʦ ʢʦʣʝʩʘ ʮʝʥʪʨʦʙʝʞʥʦʛʦ ʥʘʩʦʩʘ. 

5.  ʇʨʠʚʝʜʝʥʳ ʩʦʦʪʥʦʰʝʥʠʷ ʜʣʷ ʨʘʩʯʸʪʘ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ, ʦʙʲʸʤʥʦʛʦ, ʜʠʩʢʦʚʦʛʦ ʠ ʧʦʣʥʦʛʦ 

ʂʇɼ ʥʘʩʦʩʘ. ɼʠʩʢʦʚʳʡ ʠ ʧʦʣʥʳʡ ʂʇɼ ʫʯʠʪʳʚʘʶʪ ʚʣʠʷʥʠʝ ʯʠʩʣʘ ʈʝʡʥʦʣʴʜʩʘ. 

6. ʇʨʝʜʣʦʞʝʥʦ ʪʨʠ ʚʘʨʠʘʥʪʘ ʤʦʜʝʣʠ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʥʦʛʦ ʂʇɼ ʮʝʥʪʨʦʙʝʞʥʦʛʦ ʥʘʩʦʩʘ ʩ 

ʫʯʸʪʦʤ ʚʣʠʷʥʠʷ ʯʠʩʣʘ ʈʝʡʥʦʣʴʜʩʘ, ʦʪʣʠʯʘʶʱʠʝʩʷ ʪʦʯʥʦʩʪʴʶ ʨʝʟʫʣʴʪʘʪʦʚ ʠ ʦʧʝʨʘʪʠʚʥʦʩʪʴʶ 
ʨʘʩʯʸʪʦʚ. 

 

ʇɽʈʉʇɽʂʊʀɺʓ ɼɸʃʔʅɽʁʐʀʍ ʀʉʉʃɽɼʆɺɸʅʀʁ 

ʇʝʨʩʧʝʢʪʠʚʦʡ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʮʝʥʪʨʦʙʝʞʥʳʭ ʥʘʩʦʩʦʚ 
ʜʨʫʛʠʭ ʟʘʨʫʙʝʞʥʳʭ ʬʠʨʤ. 
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THE COMMUNICATION OF THE ECONOMICITY OF SINGLE-STAGE CENTRIFUGAL 

PUMPS WITH THE FAST-QUENCHITY FACTOR AND THE REINOLDS NUMBER 
 

Borovsky B.I., Dikhtyar T.V. 

 
V.I. Vernadsky Crimean Federal University, Simferopol, Crimea 

 
Annotation. Pumps are included in various technical systems, including in the life support systems of buildings and structures. 
When designing pumps, the speed of the pump is specified. By the value of this coefficient it is useful to estimate, in the first 
approximation, the expected economy of the designed pump. As a result of the calculation of ten variants, the dependence of the 
hydraulic efficiency on the coefficient of high speed was obtained. The relation of the full efficiency to the Reynolds numbers is 
established. Taking into account the experimental data and modern design of the pumps, a new ratio has been obtained for 
determining the number of impeller blades of a centrifugal pump. 

 
Keywords: centrifugal pump, efficiency, efficiency and pressure ratio, coefficient of high-speed pump, Reynolds number. 
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ɸʥʥʦʪʘʮʠʷ: ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʚ ʧʨʘʢʪʠʢʝ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʤʦʪʦʚ ʚʠʩʷʯʝʡ 
ʢʦʥʩʪʨʫʢʮʠʠ, ʢʘʢ ʥʘʠʤʝʥʝʝ ʟʘʪʨʘʪʥʳʭ. ʆʜʥʘʢʦ ʩʪʨʝʤʣʝʥʠʝ ʢ ʦʙʣʝʛʯʝʥʠʶ ʢʦʥʩʪʨʫʢʮʠʠ ʧʨʠʚʦʜʠʪ ʢ ʨʦʩʪʫ 
ʯʫʚʩʪʚʠʪʝʣʴʥʦʩʪʠ ʪʘʢʠʭ ʤʦʩʪʦʚ ʢ ʚʦʟʜʫʰʥʦʤʫ ʧʦʪʦʢʫ ʚ ʧʝʨʠʦʜ ʩʠʣʴʥʳʭ ʚʝʪʨʦʚ. ɺʦʟʥʠʢʘʶʱʠʝ ʧʨʠ ʵʪʦʤ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʝ ʥʘʛʨʫʟʢʠ ʦʢʘʟʳʚʘʶʪ ʚʣʠʷʥʠʝ ʥʘ ʧʨʦʯʥʦʩʪʥʳʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʣʝʪʦʚ ʪʘʢʠʭ ʤʦʩʪʦʚ. ʆʧʨʝʜʝʣʝʥʠʝ 
ʢʨʠʪʠʯʝʩʢʦʛʦ ʩʦʦʪʚʝʪʩʪʚʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʦʣʝʪʦʚ ʚʠʩʷʯʠʭ ʤʦʩʪʦʚ ʢ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʤ ʥʘʛʨʫʟʢʘʤ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ 
ʟʘʜʘʯʝʡ ʧʨʠ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʤ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʦʦʨʫʞʝʥʠʡ ʜʘʥʥʦʛʦ ʪʠʧʘ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʮʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ 
ʦʧʨʝʜʝʣʝʥʠʝ ʟʦʥ ʜʠʥʘʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʨʦʣʝʪʦʚ ʚʠʩʷʯʝʛʦ ʤʦʩʪʘ, ʢʦʪʦʨʳʝ ʟʘʚʠʩʷʪ ʦʪ ʩʢʦʨʦʩʪʠ ʥʘʙʝʛʘʶʱʝʛʦ 
ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ. ɺ ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʠ ʧʨʦʣʝʪʘ ʚʠʩʷʯʝʛʦ ʤʦʩʪʘ ʠʩʧʦʣʴʟʫʝʪʩʷ ʧʣʦʩʢʘʷ ʧʣʘʩʪʠʥʘ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʣʦʞʝʥʠʷ 
ʧʣʘʩʪʠʥʳ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʠʩʧʦʣʴʟʫʶʪʩʷ ʫʨʘʚʥʝʥʠʷ ʃʘʛʨʘʥʞʘ ʚʪʦʨʦʛʦ ʨʦʜʘ. ɺ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʜʥʦʤʝʨʥʳʡ 
ʧʦʜʭʦʜ ʢ ʧʦʩʪʨʦʝʥʠʶ ʟʦʥ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʣʘʩʪʠʥʳ ʢ ʚʝʪʨʦʚʦʡ ʥʘʛʨʫʟʢʠ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʪʦʣʱʠʥʳ. ʂʨʠʪʝʨʠʝʤ ʟʘʜʘʯʠ 
ʷʚʣʷʝʪʩʷ ʢʨʠʪʠʯʝʩʢʦʝ ʦʪʥʦʰʝʥʠʝ ʜʣʠʥʳ ʧʦʣʦʪʥʘ ʧʨʦʣʝʪʘ ʢ ʝʛʦ ʰʠʨʠʥʝ. ɼʘʣʝʝ ʧʨʠʚʦʜʠʪʩʷ ʤʝʪʦʜ ʥʘʭʦʞʜʝʥʠʷ 
ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʚʷʟʠ ʢʨʠʪʠʯʝʩʢʠʭ ʧʘʨʘʤʝʪʨʦʚ ʧʦʣʦʪʥʘ ʦʪ ʜʚʫʭ ʧʝʨʝʤʝʥʥʳʭ: ʪʦʣʱʠʥʳ ʧʦʣʦʪʥʘ ʠ ʩʢʦʨʦʩʪʠ ʧʦʪʦʢʘ 

ʚʦʟʜʫʭʘ. ɼʘʥʥʳʡ ʤʝʪʦʜ ʦʧʠʨʘʝʪʩʷ ʥʘ ʧʨʘʚʠʣʘ ʨʦʪʦʪʘʙʝʣʴʥʦʛʦ ʧʣʘʥʠʨʦʚʘʥʠʷ ʵʢʩʧʝʨʠʤʝʥʪʦʚ. 
 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʠʩʷʯʠʡ ʤʦʩʪ, ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʥʘʛʨʫʟʢʘ, ʢʦʣʝʙʘʥʠʷ, ʧʦʜʲʝʤʥʘʷ ʩʠʣʘ, ʧʨʦʛʠʙ ʧʣʘʩʪʠʥʳ. 

 

ɺɽɼɽʅʀɽ 
ɺ ʩʚʷʟʠ ʩ ʨʦʩʪʦʤ ʤʘʩʰʪʘʙʦʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʧʝʨʝʢʨʳʚʘʝʤʳʭ 

ʧʨʦʣʸʪʦʚ ʤʦʩʪʦʚ ʠ ʩ ʦʧʪʠʤʠʟʘʮʠʝʡ ʠʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʦʙʣʘʩʪʠ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʤʝʪʦʜʦʚ ʜʠʥʘʤʠʯʝʩʢʠʭ ʠ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʨʘʩʯʸʪʦʚ ʧʨʠʦʙʨʝʪʘʶʪ ʦʩʦʙʫʶ ʟʥʘʯʠʤʦʩʪʴ. 
ʅʠʟʢʘʷ ʢʦʥʩʪʨʫʢʮʠʦʥʥʘʷ ʞʸʩʪʢʦʩʪʴ ʚʠʩʷʯʠʭ ʢʘʙʝʣʴʥʳʭ ʩʠʩʪʝʤ ʦʙʱʝʠʟʚʝʩʪʥʘ [3-5]. ʉ 

ʫʚʝʣʠʯʝʥʠʝʤ ʧʝʨʝʢʨʳʚʘʝʤʳʭ ʧʨʦʣʸʪʦʚ ʦʥʠ ʩʪʘʥʦʚʷʪʩʷ ʚʩʸ ʙʦʣʝʝ ʛʠʙʢʠʤʠ ʠ ʧʦʜʘʪʣʠʚʳʤʠ, 

ʧʦʩʢʦʣʴʢʫ ʰʠʨʠʥʘ ʧʨʦʣʸʪʥʳʭ ʩʪʨʦʝʥʠʡ, ʥʝʩʫʱʠʭ ʥʝ ʙʦʣʝʝ 6 ʧʦʣʦʩ ʚʨʝʤʝʥʥʦʡ ʥʘʛʨʫʟʢʠ, ʨʝʜʢʦ 
ʧʨʝʚʳʰʘʝʪ 35 ʤ. ʇʦʯʪʠ ʚʦ ʤʥʦʛʠʭ ʚʠʩʷʯʠʭ ʙʦʣʴʰʝʧʨʦʣʸʪʥʳʭ ʩʠʩʪʝʤʘʭ ʥʘʙʣʶʜʘʣʠʩʴ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ, ʚʳʟʚʘʥʥʳʝ ʚʝʪʨʦʤ. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚʦʟʜʝʡʩʪʚʠʝ ʥʘʙʝʛʘʶʱʝʛʦ ʧʦʪʦʢʘ 

ʚʦʟʜʫʭʘ ʠ ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʠʤ ʧʨʦʮʝʩʩʳ ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʦʜʥʠʤʠ ʠʟ ʛʣʘʚʥʳʭ ʧʨʦʙʣʝʤ ʧʨʠ ʨʘʩʯʸʪʝ 

ʫʩʪʦʡʯʠʚʦʩʪʠ ʙʘʣʦʢ ʞʸʩʪʢʦʩʪʠ ʫʟʢʠʭ ʚʠʩʷʯʠʭ ʩʠʩʪʝʤ ʢʘʢ ʚʘʥʪʦʚʳʭ, ʪʘʢ ʠ ʢʘʙʝʣʴʥʳʭ, ʘ ʪʘʢʞʝ 
ʙʘʣʦʯʥʳʭ ʩʧʣʦʰʥʦʩʪʝʥʯʘʪʳʭ ʧʨʦʣʸʪʥʳʭ ʩʪʨʦʝʥʠʡ. ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʨʦʣʸʪʥʳʭ ʩʪʨʦʝʥʠʡ ʤʦʩʪʦʚ ʩ 

ʚʝʪʨʦʚʳʤ ʧʦʪʦʢʦʤ ʚʳʟʳʚʘʝʪ ʨʷʜ ʦʧʘʩʥʳʭ ʩʪʘʪʠʯʝʩʢʠʭ ʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʘʵʨʦʫʧʨʫʛʠʭ ʷʚʣʝʥʠʡ, 

ʢʦʪʦʨʳʝ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʚ ʨʘʩʯʸʪʘʭ ʢʘʢ ʥʘ ʩʪʘʜʠʠ ʚʦʟʚʝʜʝʥʠʷ, ʪʘʢ ʠ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 
ʩʦʦʨʫʞʝʥʠʷ. ʇʦʵʪʦʤʫ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʢʨʫʧʥʳʭ ʤʦʩʪʦʚ ʚʠʩʷʯʝʡ ʩʠʩʪʝʤʳ ʧʨʦʚʦʜʷʪ ʠʩʩʣʝʜʦʚʘʥʠʝ 

ʧʨʦʝʢʪʠʨʫʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʥʘ ʤʦʜʝʣʠ, ʧʦʜʚʝʨʛʘʝʤʦʡ ʜʝʡʩʪʚʠʶ ʧʫʣʴʩʠʨʫʶʱʠʭ ʚʝʨʪʠʢʘʣʴʥʳʭ ʠ 

ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʥʘʛʨʫʟʦʢ ʠ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ ʚ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʪʨʫʙʝ. 
ʇʨʠ ʚʦʟʜʝʡʩʪʚʠʠ ʚʝʪʨʦʚʳʭ ʥʘʛʨʫʟʦʢ ʥʘ ʧʨʦʣʝʪʳ ʚʠʩʷʯʝʛʦ ʤʦʩʪʘ, ʚʦʟʤʦʞʥʳ ʠʭ ʢʦʣʝʙʘʥʠʷ, 

ʚʢʣʶʯʘʶʱʠʝ ʧʦʧʝʨʝʯʥʳʝ ʠ ʢʨʫʪʠʣʴʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ. ʇʨʠ ʩʦʚʧʘʜʝʥʠʠ ʦʩʠ ʞʝʩʪʢʦʩʪʠ ʧʨʦʣʝʪʘ ʩ 

ʝʛʦ ʦʩʴʶ ʮʝʥʪʨʘ ʤʘʩʩ ʤʦʞʥʦ ʩʯʠʪʘʪʴ, ʯʪʦ ʧʦʧʝʨʝʯʥʳʝ ʠ ʢʨʫʪʠʣʴʥʳʝ ʢʦʣʝʙʘʥʠʷ ʷʚʣʷʶʪʩʷ 

ʥʝʟʘʚʠʩʠʤʳʤʠ. ʀʟʫʯʠʤ ʪʦʣʴʢʦ ʧʦʧʝʨʝʯʥʳʝ ʢʦʣʝʙʘʥʠʷ ʧʨʦʣʝʪʘ ʧʨʠ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʷʭ ʢʨʝʧʣʝʥʠʷ 
ʢʦʥʮʦʚ. 

 

ɸʅɸʃʀɿ ʇʋɹʃʀʂɸʎʀʁ; ʄɸʊɽʈʀɸʃʆɺ, ʄɽʊʆɼʆɺ 
ʇʝʨʚʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʘʵʨʦʫʧʨʫʛʦʩʪʠ ʚʠʩʷʯʠʭ ʤʦʩʪʦʚ ʚ 40-ʭ ʛʦʜʘʭ ʧʨʦʰʣʦʛʦ ʚʝʢʘ 

ʧʨʦʚʦʜʠʣʠ: ʊ. ʂʘʨʤʘʥ, ɼ. ʐʪʝʡʥʤʘʥ, ʌ. ʌʘʨʢʫʘʨʩʦʥ, ɻ. ɺʠʥʩʝʥʪ, ʌ. ɹʣʝʡʭ. ɺ ʥʘʰʝʡ ʩʪʨʘʥʝ 

ʧʦʜʦʙʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷʤʠ ʟʘʥʠʤʘʣʠʩʴ ï ɺʣʘʩʦʚ ɺ.ɿ., ɻʦʣʴʜʝʥʙʣʘʪ ʀ.ʀ., ɹʦʣʦʪʠʥ ɺ.ɺ., 
ʗʢʫʙʦʚʠʯ ɺ.ɸ., ʈʘʟʤʘʜʟʝ ɸ.ʅ., ʎʘʧʣʠʥ ʉ.ɸ. [4ï6]. ʇʨʦʙʣʝʤʘ ʜʠʥʘʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ 

ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʳʭ ʠʟʛʠʙʥʦ-ʢʨʫʪʠʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʪʦʥʢʦʩʪʝʥʥʳʭ ʩʪʝʨʞʥʝʡ ʚ ʩʚʷʟʠ ʩ ʘʚʘʨʠʝʡ 

ʊʘʢʦʤʩʢʦʛʦ ʤʦʩʪʘ ʨʘʩʩʤʘʪʨʠʚʘʣʘʩʴ ʚ ʜʦʢʪʦʨʩʢʠʭ ʜʠʩʩʝʨʪʘʮʠʷʭ ɹʦʣʦʪʠʥʘ ɺ.ɺ., ɻʦʣʴʜʝʥʙʣʘʪʘ ʀ.ʀ., 
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ɼʤʠʪʨʠʝʚʘ ʌ.ɼ. ɺ ʨʘʙʦʪʘʭ ʇʝʨʝʜʝʨʠʷ ɻ.ʇ., ʉʪʨʝʣʝʮʢʦʛʦ ʅ.ʉ., ɻʠʙʰʤʘʥʘ ɽ.ɽ., ʎʘʧʣʠʥʘ ʉ.ɸ., 

ʀʣʴʷʩʝʚʠʯʘ ʉ.ɸ., ʂʘʯʫʨʠʥʘ ɺ.ʂ., ʇʦʪʘʧʢʠʥʘ A.A. [5, 7, 8] ʦʪʤʝʯʘʝʪʩʷ ʚʘʞʥʦʩʪʴ ʫʯʸʪʘ ʚʝʪʨʦʚʦʛʦ 

ʜʠʥʘʤʠʯʝʩʢʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʧʨʦʣʸʪʥʳʝ ʩʪʨʦʝʥʠʷ ʤʦʩʪʦʚ ʠ ʜʘʶʪʩʷ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʘʩʯʸʪʫ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʦʨʤʘʪʠʚʥʳʝ ʜʦʢʫʤʝʥʪʳ ʨʘʩʯʝʪʘ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʠʭ ʷʚʣʝʥʠʡ ʚʠʩʷʯʠʭ ʤʦʩʪʦʚ ʥʝ ʚ 
ʧʦʣʥʦʡ ʤʝʨʝ ʫʜʦʚʣʝʪʚʦʨʷʶʪ ʪʨʝʙʦʚʘʥʠʷʤ ʙʝʟʦʧʘʩʥʦʩʪʠ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʩʦʦʨʫʞʝʥʠʡ. ʈʘʩʯʝʪ ʛʨʘʥʠʮ ʜʠʥʘʤʠʯʝʩʢʦʡ ʫʩʪʦʡʯʠʚʦʩʪʠ ʤʦʩʪʦʚʦʛʦ ʧʦʣʦʪʥʘ ʥʘ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʫʶ 

ʥʘʛʨʫʟʢʫ ʝʱʝ ʥʝ ʨʘʩʩʤʘʪʨʠʚʘʣʦʩʴ ʜʨʫʛʠʤʠ ʫʯʝʥʥʳʤʠ.  

 

ʎɽʃʔ ʀ ʇʆʉʊɸʅʆɺʂɸ ɿɸɼɸʏʀ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʉ ʮʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʨʝʘʢʮʠʠ ʧʨʦʣʝʪʘ ʚʠʩʷʯʝʛʦ ʤʦʩʪʘ ʥʘ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ ʚ 
ʢʘʯʝʩʪʚʝ ʤʦʜʝʣʠ ʚʳʙʝʨʝʤ ʧʣʘʩʪʠʥʫ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʛʘʙʘʨʠʪʥʳʤʠ ʨʘʟʤʝʨʘʤʠ. ʉ ʧʦʤʦʱʴʶ 

ʤʝʪʦʜʘ ʢʦʥʝʯʥʳʭ ʨʘʟʥʦʩʪʝʡ, ʨʘʟʨʘʙʦʪʘʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʤʦʜʝʣʴ ʧʨʦʛʠʙʘ ʧʣʘʩʪʠʥʳ ʧʨʠ ʜʝʡʩʪʚʠʠ 

ʚʝʪʨʦʚʦʡ ʥʘʛʨʫʟʢʠ; ʠʟʫʯʠʪʴ ʨʝʘʢʮʠʶ ʧʣʘʩʪʠʥʳ ʥʘ ʜʠʥʘʤʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ ʧʨʠ ʨʘʟʣʠʯʥʳʭ 

ʫʩʣʦʚʠʷʭ ʝʝ ʟʘʢʨʝʧʣʝʥʠʷʭ. 
 

ʆʉʅʆɺʅʆʁ ʈɸɿɼɽʃ 

ʈʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʜʠʥʘʤʠʢʘ ʤʦʜʝʣʠ ʤʦʩʪʦʚʦʛʦ ʧʦʣʦʪʥʘ ʦʜʥʦʛʦ ʧʨʦʣʝʪʘ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 
ʘʵʨʦʜʠʥʘʤʠʯʝʢʦʡ ʥʘʛʨʫʟʢʠ, ʧʨʝʜʩʪʘʚʣʷʶʱʘʷ ʩʦʙʦʡ ʧʣʘʩʪʠʥʫ ʩ ʧʘʨʘʤʝʪʨʘʤʠ, ʧʦʢʘʟʘʥʥʳʤʠ ʥʘ 

ʨʠʩʫʥʢʝ 1. 

 

 
ʈʠʩ. 1. ʄʦʜʝʣʴ ʤʦʩʪʦʚʦʛʦ ʧʦʣʦʪʥʘ ʚ ʚʠʜʝ ʪʦʥʢʦʡ ʧʣʘʩʪʠʥʳ 

 

ɺ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ ʚʥʝʰʥʷʷ ʥʘʛʨʫʟʢʘ ʩʦʩʪʦʠʪ ʠʟ ʧʦʜʲʝʤʥʦʡ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʩʠʣʳ ʠ 
ʚʨʘʱʘʪʝʣʴʥʦʛʦ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʤʦʤʝʥʪʘ.  

ʇʦʩʪʨʦʠʤ ʤʦʜʝʣʴ ʧʦʧʝʨʝʯʥʳʭ ʢʦʣʝʙʘʥʠʡ ʤʦʩʪʘ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʢʦʥʝʯʥʳʭ 

ʨʘʟʥʦʩʪʝʡ. ʄʦʜʝʣʴ (ʚ ʚʠʜʝ ʧʣʘʩʪʠʥʳ) ʚ ʧʣʘʥʝ ʨʘʟʙʠʚʘʝʤ ʥʘ ʧʨʦʠʟʚʦʣʴʥʳʝ ʯʠʩʣʘ ʫʯʘʩʪʢʦʚ ʧʦ ʦʩʷʤ 

ʭ ʠ ʫ, ʦʧʨʝʜʝʣʠʤ ʠʭ ʩʝʪʢʫ ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ ʧʦʧʝʨʝʯʥʳʭ ʢʦʣʝʙʘʥʠʡ ʧʣʘʩʪʠʥʳ 
(ʨʠʩ. 2) [1]. 

ʈʠʩ. 2. ʉʝʪʢʘ ʯʠʩʣʝʥʥʦʛʦ ʨʝʰʝʥʠʷ ʟʘʜʘʯʠ 

 
ʇʫʩʪʴ ʛʨʘʥʠ ʧʣʘʩʪʠʥʳ ɸʉ ʠ ɺD ʠʤʝʶʪ ʰʘʨʥʠʨʥʳʝ ʦʧʠʨʘʥʠʷ, ʧʨʠ ʵʪʦʤ ʦʥʠ 

ʙʝʩʧʨʝʧʷʪʩʪʚʝʥʥʦ ʤʦʛʫʪ ʩʙʣʠʞʘʪʴʩʷ, ʝʩʣʠ  ʦʜʥʘ ʠʟ ʦʧʦʨ ʰʘʨʥʠʨʦ-ʧʦʜʚʠʞʥʘʷ. 
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ɼʠʬʬʝʨʝʥʮʠʘʣʴʥʦʝ ʫʨʘʚʥʝʥʠʝ ʠʟʦʛʥʫʪʦʡ ʩʨʝʜʠʥʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʘʩʪʠʥʳ ʠʤʝʝʪ ʚʠʜ 
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D  ï ʮʠʣʠʥʜʨʠʯʝʩʢʘʷ ʞʝʩʪʢʦʩʪʴ; q ï ʧʦʜʲʝʤʥʘʷ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʧʦʛʦʥʥʘʷ 

ʥʘʛʨʫʟʢʘ; 
4Ð  ï ʦʧʝʨʘʪʦʨ ʃʘʧʣʘʩʘ ʯʝʪʚʝʨʪʦʛʦ ʧʦʨʷʜʢʘ. 
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ʇʦʛʦʥʥʘʷ ʥʘʛʨʫʟʢʘ (ʧʨʠʭʦʜʷʱʘʷʩʷ ʥʘ 1 ʤ
2
 ʧʣʦʱʘʜʠ ʧʣʘʩʪʠʥʳ) ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ 

ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʘʷ ʧʦʜʲʝʤʥʘʷ ʩʠʣʘ [2]: 
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aayCq=  
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ʛʜʝ a
yC  ï ʢʦʵʬʬʠʮʠʝʥʪ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ; r ï ʧʣʦʪʥʦʩʪʴ ʚʦʟʜʫʭʘ;u ï ʩʢʦʨʦʩʪʴ ʚʦʟʜʫʰʥʦʛʦ 

ʧʦʪʦʢʘ;a- ʫʛʦʣ ʘʪʘʢʠ ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ ʷʚʣʷʝʪʩʷ ʩʣʫʯʘʡʥʦʡ ʚʝʣʠʯʠʥʦʡ. 

 
ɼʣʷ ʧʣʦʩʢʦʡ ʧʣʘʩʪʠʥʳ ʦʥ ʠʤʝʝʪ ʩʣʝʜʫʶʱʝʝ ʟʥʘʯʝʥʠʝ 
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ʀʩʧʦʣʴʟʫʷ ʬʦʨʤʫʣʳ ʧʨʦʠʟʚʦʜʥʳʭ ʤʝʪʦʜʘ ʢʦʥʝʯʥʳʭ ʨʘʟʥʦʩʪʝʡ, ʟʘʧʠʰʝʤ ʫʨʘʚʥʝʥʠʷ (2) ʜʣʷ 

ʧʨʦʠʟʚʦʣʴʥʦʡ ʷʯʝʡʢʠ ʩʝʪʢʠ. ʇʦʣʫʯʠʤ: 
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hx ʠ hy ï ʰʘʛ ʩʝʪʢʠ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʦʩʷʤ. 
 

ɻʨʘʥʠʯʥʳʝ ʫʩʣʦʚʠʷ ʟʘʜʘʯʠ ʠʤʝʶʪ ʚʠʜ  

 
ʇʨʠ x= 0 ʠ x=lx   

                                                                                                                                                       (6) 

ʇʨʠ y=o ʠ y = ly   
 

ɺ ʩʝʪʢʝ ʤʝʪʦʜʘ ʢʦʥʝʯʥʳʭ ʨʘʟʥʦʩʪʝʡ ʵʪʠ ʫʩʣʦʚʠʷ ʠʤʝʶʪ ʩʣʝʜʫʶʱʠʡ ʚʠʜ 
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ɽʩʣʠ ʧʨʠʥʷʪʴ, ʯʪʦ ʚ ʥʘʯʘʣʴʥʳʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ, t = 0 ʧʣʘʩʪʠʥʘ ʥʝʧʦʜʚʠʞʥʘ, ʪʦ ʣʝʛʢʦ ʥʘʡʪʠ 

ʝʝ ʧʨʦʛʠʙʳ ʚ ʧʨʦʮʝʩʩʝ ʚʦʟʜʝʡʩʪʚʠʷ ʧʦʜʲʝʤʥʦʡ ʩʠʣʳ q, ʢʦʪʦʨʫʶ ʧʦʢʘ ʩʯʠʪʘʝʤ ʧʦʩʪʦʷʥʥʦʡ 
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ʛʜʝ th  ï ʰʘʛ ʧʦ ʚʨʝʤʝʥʠ. 

 
ʇʦʣʫʯʝʥʥʫʶ ʘʙʩʪʨʘʢʪʥʫʶ ʟʘʜʘʯʫ ʧʨʦʛʠʙʘ ʧʣʘʩʪʠʥʳ ʧʦʜ ʜʝʡʩʪʚʠʝʤ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ 

ʥʘʛʨʫʟʢʠ ʥʝʦʙʭʦʜʠʤʦ ʩʚʝʩʪʠ, ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʟʘʚʠʩʠʤʦʩʪʝʡ ʪʝʦʨʠʠ ʫʧʨʫʛʦʩʪʠ ʢ ʨʝʘʣʴʥʦʡ 

ʢʦʥʩʪʨʫʢʮʠʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʝʦʙʭʦʜʠʤʦ ʦʛʨʘʥʠʯʠʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʨʦʛʠʙʘ ʧʣʘʩʪʠʥʳ ʫʩʣʦʚʠʷʤʠ 
ʧʨʦʯʥʦʩʪʠ. ʇʨʠ ʚʳʙʨʘʥʥʳʭ ʫʩʣʦʚʠʷʭ ʢʨʝʧʣʝʥʠʷ ʧʣʘʩʪʠʥʳ ʥʘʠʙʦʣʴʰʠʡ ʠʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ  

ʨʘʩʧʦʣʘʛʘʝʪʩʷ ʚ ʨʘʡʦʥʝ ʫʟʣʘ 
2

xn
i= . ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʫʝʤ ʠʟʚʝʩʪʥʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʜʣʷ 

ʧʦʛʦʥʥʦʛʦ ʠʟʛʠʙʘʶʱʝʛʦ ʤʦʤʝʥʪʘ [3,4] 
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ʨʘʩʧʠʰʝʤ ʫʨʘʚʥʝʥʠʝ (12) ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʝʪʦʜʘ ʢʦʥʝʯʥʳʭ ʨʘʟʥʦʩʪʝʡ ʜʣʷ ʫʟʣʘ 
2

xn
i = . 

ʇʦʣʫʯʠʤ:  

                                                                                                                                                         (13) 

 
ʇʨʝʜʩʪʘʚʣʝʥʥʘʷ ʤʦʜʝʣʴ ʢʦʣʝʙʘʥʠʷ ʧʣʘʩʪʠʥʳ ʭʘʨʘʢʪʝʨʥʘ ʜʣʷ ʩʣʫʯʘʷ, ʢʦʛʜʘ ʦʜʥʘ ʠʟ 

ʰʘʨʥʠʨʥʳʭ ʦʧʦʨ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʚʦʙʦʜʥʦ ʧʝʨʝʤʝʱʘʪʴʩʷ ʚʜʦʣʴ ʦʩʠ ʭ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ, ʝʜʠʥʩʪʚʝʥʥʳʤ ʦʛʨʘʥʠʯʝʥʠʝʤ ʥʘ ʘʤʧʣʠʪʫʜʫ ʢʦʣʝʙʘʥʠʡ ʷʚʣʷʝʪʩʷ ʚʝʣʠʯʠʥʘ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʠʟʛʠʙʘʶʱʝʛʦ ʤʦʤʝʥʪʘ,  ʚʳʯʠʩʣʷʝʤʦʛʦ ʧʦ ʬʦʨʤʫʣʝ (13). ʀʤʝʷ ʤʘʢʩʠʤʘʣʴʥʦʝ 

ʟʥʘʯʝʥʠʝ ʚʥʫʪʨʝʥʥʝʛʦ ʠʟʛʠʙʘʶʱʝʛʦ ʤʦʤʝʥʪʘ, ʧʨʝʜʩʪʘʚʣʷʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʬʫʥʢʮʠʠ 
ʦʛʨʘʥʠʯʝʥʠʡ 

 

                                                                         ʠʣʠ                                                                         (14)  

 

ɺ ʬʦʨʤʫʣʝ (14) Mmax ï ʤʘʢʩʠʤʘʣʴʥʳʡ ʠʟʛʠʙʘʶʱʠʡ ʤʦʤʝʥʪ, ʧʨʠʭʦʜʷʱʠʡʩʷ ʥʘ ʝʜʠʥʠʮʫ 

ʰʠʨʠʥʳ ʧʣʘʩʪʠʥʳ: 

 

ʝʜʠʥʠʯʥʳʡ ʤʦʤʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ. 

 

ɿʘʬʠʢʩʠʨʫʝʤ ʦʙʝ ʰʘʨʥʠʨʥʳʝ ʦʧʦʨʳ (ʨʠʩ.3).  

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʫʨʘʚʥʝʥʠʝ ʠʟʛʠʙʥʳʭ ʢʦʣʝʙʘʥʠʡ ʧʣʘʩʪʠʥʳ ʧʨʠʤʝʪ ʚʠʜ: 

 
ʈʠʩ. 3. ʐʘʨʥʠʨʥʦʝ ʢʨʝʧʣʝʥʠʝ ʦʙʦʠʭ ʢʦʥʮʦʚ ʧʣʘʩʪʠʥʳ 
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ʛʜʝ N ï ʧʨʦʜʦʣʴʥʘʷ ʩʠʣʘ, ʧʨʠʭʦʜʷʱʘʷʩʷ ʥʘ ʝʜʠʥʠʮʫ ʰʠʨʠʥʳ ʧʣʘʩʪʠʥʳ D
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ɺ ʩʧʦʢʦʡʥʦʤ ʩʦʩʪʦʷʥʠʠ ʧʨʦʜʦʣʴʥʘʷ ʩʠʣʘ N ʨʘʚʥʘ ʥʫʣʶ. ɺ ʧʨʦʮʝʩʩʝ ʧʦʧʝʨʝʯʥʳʭ ʢʦʣʝʙʘʥʠʡ 

ʧʣʘʩʪʠʥʳ, ʚʚʠʜʫ ʝʝ ʜʝʬʦʨʤʘʮʠʠ ʧʨʠ ʨʘʩʪʷʞʝʥʠʠ, ʧʨʦʜʦʣʴʥʫʶ ʩʠʣʫ, ʧʨʠʭʦʜʷʱʫʶʩʷ ʥʘ ʝʜʠʥʠʮʫ 

ʜʣʠʥʳ ʩʝʯʝʥʠʷ ʣʝʛʢʦ ʦʧʨʝʜʝʣʠʪʴ, ʠʩʧʦʣʴʟʫʷ ʧʨʦʩʪʝʡʰʠʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ. 

ɸʧʧʨʦʢʩʠʤʠʨʫʷ ʬʦʨʤʫ ʧʨʦʛʠʙʘ ʧʣʘʩʪʠʥʳ ʦʢʨʫʞʥʦʩʪʴʶ, ʧʦʣʫʯʘʝʤ: 
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ʆʪʩʶʜʘ, ʦʪʥʦʩʠʪʝʣʴʥʘʷ ʜʝʬʦʨʤʘʮʠʷ ʚʳʯʠʩʣʷʝʪʩʷ ʧʦ ʩʣʝʜʫʶʱʝʡ ʬʦʨʤʫʣʝ 
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ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʚʥʫʪʨʝʥʥʝʝ ʥʦʨʤʘʣʴʥʦʝ ʥʘʧʨʷʞʝʥʠʝ ʠ ʧʨʦʜʦʣʴʥʦʝ ʫʩʠʣʠʝ 

,Ees=

   

,0ɸN s=                                                    (20)

  
ʛʜʝ ɸ0 ï ʧʣʦʱʘʜʴ ʝʜʠʥʠʮʳ ʧʦʧʝʨʝʯʥʦʛʦ ʩʝʯʝʥʠʷ ʧʣʘʩʪʠʥʳ. 

ɼʦʩʪʦʚʝʨʥʦʩʪʴ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʧʨʦʜʦʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʧʣʘʩʪʠʥʳ ʚ ʧʦʪʦʢʝ ʚʦʟʜʫʭʘ 

ʣʝʛʢʦ ʧʨʦʚʝʨʠʪʴ ʥʘ ʠʟʚʝʩʪʥʦʤ ʪʦʯʥʦʤ ʨʝʰʝʥʠʠ ʅʘʚʴʝ ʧʨʠ ʝʝ ʩʪʘʪʠʯʝʩʢʦʤ ʥʘʛʨʫʞʝʥʠʠ. ɺ ʵʪʦʤ 

ʩʣʫʯʘʝ ʛʨʘʥʠʯʥʳʤ ʫʩʣʦʚʠʷʤ ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ 
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ʇʨʦʛʠʙ ʧʣʘʩʪʠʥʳ ʧʨʝʜʩʪʘʚʣʷʝʤ ʚ ʚʠʜʝ ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʦʛʦ ʨʷʜʘ 
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ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʫʨʘʚʥʝʥʠʝ ʧʨʦʛʠʙʦʚ ʧʣʘʩʪʠʥʳ-ʙʘʣʢʠ ʠʤʝʝʪ ʚʠʜ: 
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ɼʣʷ ʥʘʭʦʞʜʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ Am ʥʝʦʙʭʦʜʠʤʦ ʧʨʘʚʫʶ ʯʘʩʪʴ ʫʨʘʚʥʝʥʠʷ (22) ʨʘʟʣʦʞʠʪʴ ʥʘ 

ʪʨʠʛʦʥʦʤʝʪʨʠʯʝʩʢʠʡ ʨʷʜ 
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ʉʦʛʣʘʩʥʦ ʧʨʘʚʠʣʘʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʛʦ ʘʥʘʣʠʟʘ ʢʦʵʬʬʠʮʠʝʥʪ ʵʪʦʛʦ ʨʷʜʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʧʦ 

ʩʣʝʜʫʶʱʠʤ ʬʦʨʤʫʣʘʤ: 
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ɼʚʘ ʨʷʜʘ ʨʘʚʥʳ ʤʝʞʜʫ ʩʦʙʦʡ, ʝʩʣʠ ʨʘʚʥʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʠʭ ʯʣʝʥʳ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ  
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ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʧʦʜʩʪʘʚʣʷʝʤ ʚ ʫʨʘʚʥʝʥʠʝ (9) ʠ ʧʦʣʫʯʠʤ ʚ ʦʢʦʥʯʘʪʝʣʴʥʦʤ ʚʠʜʝ 

ʫʨʘʚʥʝʥʠʝ ʧʨʦʛʠʙʘ ʧʣʘʩʪʠʥʳïʙʘʣʢʠ [1, 2]. 
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 ʢʦʵʬʬʠʮʠʝʥʪʦʤ a. 

ʄʘʢʩʠʤʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʩʫʤʤʳ a ʙʫʜʫʪ ʠʤʝʪʴ ʤʝʩʪʦ ʧʨʠ m  = 1,3,5én. ʉʦʭʨʘʥʷʝʤ ʚ ʵʪʦʤ 

ʨʷʜʝ ʪʨʠ ʧʝʨʚʳʭ ʯʣʝʥʘ, ʪʦʛʜʘ: 
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ʇʦʣʫʯʝʥʥʘʷ ʤʘʪʝʤʘʪʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʦʛʠʙʘ ʧʣʘʩʪʠʥʳ ʜʘʝʪ ʪʦʯʥʳʝ ʟʥʘʯʝʥʠʷ ʝʝ ʧʨʦʛʠʙʘ ʧʨʠ 

ʩʪʘʪʠʯʝʩʢʦʤ ʥʘʛʨʫʞʝʥʠʠ. ʈʝʘʣʴʥʦ ʥʘʩ ʠʥʪʝʨʝʩʫʝʪ ʨʝʘʢʮʠʷ ʧʣʘʩʪʠʥʳ ʥʘ ʜʠʥʘʤʠʯʝʩʢʫʶ ʥʘʛʨʫʟʢʫ. 

ʇʨʠʣʦʞʠʤ ʢ ʧʣʘʩʪʠʥʝ ʚʥʝʟʘʧʥʦ ʥʘʛʨʫʟʢʫ q, ʜʣʷ ʢʦʪʦʨʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʜʠʥʘʤʠʯʥʦʩʪʠ Kd = 2. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 
çʫʩʣʦʚʥʦè ʜʠʥʘʤʠʯʝʩʢʘʷ ʤʦʜʝʣʴ ʧʨʦʛʠʙʘ ʧʣʘʩʪʠʥʳ ʙʫʜʝʪ ʠʤʝʪʴ ʚʠʜ  
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ʉʨʘʚʥʠʚʘʷ ʨʝʟʫʣʴʪʘʪʳ ʨʘʩʯʝʪʘ ʧʨʦʛʠʙʦʚ ʧʣʘʩʪʠʥʳ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʤʦʜʝʣʠ ʠ ʨʘʩʯʝʪʦʚ ʧʦ 

ʤʝʪʦʜʫ ʢʦʥʝʯʥʳʭ ʨʘʟʥʦʩʪʝʡ, ʤʦʞʥʦ ʫʪʚʝʨʞʜʘʪʴ ʦ ʜʦʩʪʦʚʝʨʥʦʩʪʠ ʯʠʩʣʝʥʥʦʡ ʤʦʜʝʣʠ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʧʨʦʜʦʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʧʣʘʩʪʠʥʳ, ʪʘʢ ʢʘʢ ʤʘʢʩʠʤʘʣʴʥʳʝ ʨʘʩʭʦʞʜʝʥʠʷ ʚ ʟʥʘʯʝʥʠʷʭ ʧʨʦʛʠʙʦʚ w ʥʝ 

ʧʨʝʚʳʰʘʶʪ ʥʘ 1,5%. ʏʠʩʣʝʥʥʘʷ ʤʦʜʝʣʴ ʢʦʣʝʙʘʥʠʡ ʧʣʘʩʪʠʥʳ ʧʦʟʚʦʣʠʣʘ ʦʧʨʝʜʝʣʠʪʴ ʦʙʣʘʩʪʠ ʝʝ 

ʥʝʨʘʟʨʫʰʝʥʠʷ ʜʣʷ ʨʘʟʣʠʯʥʳʭ ʫʩʣʦʚʠʡ ʚʥʝʰʥʝʡ ʥʘʛʨʫʟʢʠ, ʠ ʨʘʟʤʝʨʦʚ ʧʣʘʩʪʠʥʳ ʚ ʧʣʘʥʝ, 
ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʥʘ ʨʠʩʫʥʢʝ 4. 

 

ʈʠʩ. 4. ɼʠʘʛʨʘʤʤʘ ʢʦʣʝʙʘʥʠʡ ʧʣʘʩʪʠʥʳ ʧʨʠ ʞʝʩʪʢʦʤ (ɸ) ʠ ʰʘʨʥʠʨʥʦʤ (ɹ) ʢʨʝʧʣʝʥʠʠ 
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ʆʪʥʦʰʝʥʠʝ Lx/Ly 
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ʆʪʥʦʰʝʥʠʝ Lx/Ly 
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ɺʓɺʆɼʓ 

ʈʘʩʩʤʦʪʨʝʥ  r ʚʣʠʷʥʠʷ ʩʧʦʩʦʙʦʚ ʢʨʝʧʣʝʥʠʷ ʧʣʘʩʪʠʥʳ ʥʘ ʝʝ ʢʦʣʝʙʘʥʠʷ ʧʦʜ ʜʝʡʩʪʚʠʝʤ 

ʧʦʩʪʦʷʥʥʦʡ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʡ ʥʘʛʨʫʟʢʠ. ʄʦʜʝʣʠ ʧʦʧʝʨʝʯʥʳʝ ʢʦʣʝʙʘʥʠʡ ʧʣʦʩʢʦʡ ʧʣʘʩʪʠʥʳ 

ʫʢʘʟʳʚʘʶʪ ʥʘ ʟʘʚʠʩʠʤʦʩʪʴ ʢʨʠʪʠʯʝʩʢʠʭ ʟʦʥ ʫʩʪʦʡʯʠʚʦʩʪʠ ʦʪ ʩʧʦʩʦʙʦʚ ʢʨʝʧʣʝʥʠʷ ʝʝ ʢʦʥʮʦʚ. ʊʘʢ 
ʧʨʠ ʞʝʩʪʢʦʤ ʢʨʝʧʣʝʥʠʠ ʢʦʥʮʦʚ ʧʣʘʩʪʠʥʳ ʜʦʧʫʩʢʘʝʤʳʝ ʢʨʠʪʠʯʝʩʢʠʝ ʩʢʦʨʦʩʪʠ ʚʦʟʜʫʰʥʦʛʦ ʧʦʪʦʢʘ 

ʟʥʘʯʠʪʝʣʴʥʦ ʨʘʩʰʠʨʷʶʪ ʟʦʥʫ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʣʘʩʪʠʥʳ, ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʠʭ ʰʘʨʥʠʨʥʳʤ 

ʩʦʝʜʠʥʝʥʠʝʤ. ɿʦʥʫ ʫʩʪʦʡʯʠʚʦʩʪʠ ʧʣʘʩʪʠʥʳ ʚ ʧʦʪʦʢʝ ʚʦʟʜʫʭʘ, ʪʘʢʞʝ ʤʦʞʥʦ ʨʘʩʰʠʨʠʪʴ ʧʨʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʚ ʤʝʩʪʘʭ ʢʨʝʧʣʝʥʠʷ ʝʝ ʢʦʥʮʦʚ ʜʝʤʧʬʝʨʦʚ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʚʳʙʦʨʦʤ ʠʭ 

ʞʝʩʪʢʦʩʪʠ. 

 

ʇɽʈʉʇɽʂʊʀɺʓ ɼɸʃʔʅɽʁʐʀʍ ʀʉʉʃɽɼʆɺɸʅʀʁ 

ʋʪʦʯʥʝʥʠʝ ʤʦʜʝʣʠ ʢʦʣʝʙʘʥʠʡ ʩ ʫʯʝʪʦʤ ʢʨʫʪʠʣʴʥʳʭ ʢʦʣʝʙʘʥʠʡ ʧʣʘʩʪʠʥʳ; ʦʧʨʝʜʝʣʝʥʠʝ 

ʢʨʠʪʠʯʝʩʢʦʛʦ ʦʪʥʦʰʝʥʠʷ ʜʣʠʥʳ ʧʣʘʩʪʠʥʳ ʢ ʝʝ ʰʠʨʠʥʝ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʢʦʨʦʩʪʠ ʥʘʙʝʛʘʶʱʝʛʦ 

ʧʦʪʦʢʘ ʚʦʟʜʫʭʘ ʠ ʪʦʣʱʠʥʳ ʩʘʤʦʡ ʧʣʘʩʪʠʥʳ. 
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INFLUENCE OF THE PLATE FIXING METHODS ON ITS TRANSVERSE 

OSCILLATIONS UNDER THE ACTION OF A CONSTANT AERODYNAMIC LOAD 

 

Chemodurov V.T., Maslak A.S., Kuzmenko OA. 
 

V.I. Vernadsky Crimean Federal University, Crimea, Simferopol 

 
Annotation: In recent years, a wide application in practice is accounted for by the design of hanging designs, as the least 
expensive ones. However, the desire to facilitate the construction leads to an increase in the sensitivity of such bridges to the air 
flow during the period of strong winds. The resulting aerodynamic loads affect the strength characteristics of the spans of such 
bridges. Determination of the critical correspondence of the stability of spans of suspension bridges to aerodynamic loads is an 
actual task in the preliminary design of structures of this type. Thus, the purpose of this article is to determine the zones of 
dynamic stability of the hanging bridge spans, which depend on the speed of the incoming air flow. As a model of the span of the 
suspension bridge, a flat plate is used. To determine the position of the plate at any time, the Lagrange equations of the second 
kind are used. The paper uses a one-dimensional approach to the construction of zones of plate stability to wind load at a constant 

thickness. The criterion of the problem is the critical ratio of the length of the span sheet to its width. Below is a method for 
finding the functional relationship between the critical parameters of the web from two variables: the thickness of the web and 
the speed of the air flow. This method is based on the rules of rototable planning of experiments. 

 
Keywords: suspension bridge, aerodynamic load, oscillations, lifting force, plate deflection. 
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ɸʥʥʦʪʘʮʠʷ. ʇʨʠ ʨʝʤʦʥʪʝ ʠʣʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʯʘʩʪʦ ʚʦʟʥʠʢʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʫʩʠʣʝʥʠʠ 
ʢʦʥʩʪʨʫʢʮʠʡ, ʥʝʩʫʱʘʷ ʩʧʦʩʦʙʥʦʩʪʴ ʢʦʪʦʨʳʭ ʙʳʣʘ ʫʪʨʘʯʝʥʘ. ʊʨʘʜʠʮʠʦʥʥʳʝ ʤʝʪʦʜʳ, ʧʨʠʤʝʥʷʚʰʠʝʩʷ ʜʣʷ ʚʳʧʦʣʥʝʥʠʷ 
ʨʘʙʦʪ ʧʨʠ ʫʩʠʣʝʥʠʠ ʢʦʥʩʪʨʫʢʮʠʡ, ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʩʣʦʞʥʳ ʠ ʪʨʫʜʦʝʤʢʠ. ʅʘ ʩʝʛʦʜʥʷʰʥʠʡ ʜʝʥʴ, ʟʘ ʨʫʙʝʞʦʤ, ʘ ʚ 

ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʠ ʚ ʈʦʩʩʠʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʧʦʣʫʯʠʣʘ ʩʠʩʪʝʤʘ ʫʩʠʣʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʩ ʧʦʤʦʱʴʶ ʚʥʝʰʥʝʛʦ 
ʘʨʤʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʧʨʦʯʥʳʤʠ ʧʦʣʠʤʝʨʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ï ʫʛʣʝ- ʠ ʩʪʝʢʣʦʧʣʘʩʪʠʢʘʤʠ. ʉʫʪʴ ʥʦʚʦʡ ʪʝʭʥʦʣʦʛʠʠ 
ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʪʦʤ, ʯʪʦ ʥʝʜʦʩʪʘʪʦʢ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʡ ʢʦʤʧʝʥʩʠʨʫʝʪʩʷ ʧʨʠʢʣʝʠʚʘʥʠʝʤ ʢ ʧʦʚʝʨʭʥʦʩʪʠ 
ʩʧʝʮʠʘʣʴʥʳʤʠ ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʤʠ ʠ ʵʧʦʢʩʠʜʥʳʤʠ ʩʤʦʣʘʤʠ ʪʢʘʥʝʡ ʠʟ ʫʛʣʝʨʦʜʥʳʭ ʠ ʩʪʝʢʣʷʥʥʳʭ ʥʠʪʝʡ, ʣʠʙʦ ʛʦʪʦʚʳʭ 
ʵʣʝʤʝʥʪʦʚ ʠʟ ʥʠʭ. ʋʩʠʣʝʥʠʝ ʧʦʣʠʤʝʨʥʳʤʠ ʢʦʤʧʦʟʠʪʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʧʨʠʤʝʥʷʝʪʩʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʥʝʩʫʱʝʡ 
ʩʧʦʩʦʙʥʦʩʪʠ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʠ, ʞʝʩʪʢʦʩʪʠ ʢʦʥʩʪʨʫʢʮʠʠ, ʠʭ ʩʝʡʩʤʦʩʪʦʡʢʦʩʪʠ ʠ ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʧʦʚʳʰʝʥʠʷ 
ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʠʥʘʤʠʯʝʩʢʠʤ ʠ ʫʜʘʨʥʳʤ ʥʘʛʨʫʟʢʘʤ.  

 

ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʩʠʣʝʥʠʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʢʦʤʧʦʟʠʪʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʫʛʣʝʧʣʘʩʪʠʢ, ʧʣʠʪʘ ʧʝʨʝʢʨʳʪʠʷ. 

 

ɺɺɽɼɽʅʀɽ 

ʉʦʚʨʝʤʝʥʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʢʘʢ ʠ ʣʶʙʘʷ ʜʨʫʛʘʷ ʦʪʨʘʩʣʴ, ʥʝ ʦʙʭʦʜʠʪʩʷ ʙʝʟ ʚʥʝʜʨʝʥʠʷ 

ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʠ ʫʞʝ ʩʝʛʦʜʥʷ ʪʘʢʠʝ ʤʘʪʝʨʠʘʣʳ ʰʠʨʦʢʦ ʧʨʠʤʝʥʷʶʪʩʷ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ 
ʩʬʝʨʝ. ʆʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʟʘʜʘʯ ʩʦʚʨʝʤʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʷʚʣʷʝʪʩʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ 

ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʴʶ ʠ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʡ ʞʸʩʪʢʦʩʪʴʶ ʟʜʘʥʠʡ ʠ 

ʩʦʦʨʫʞʝʥʠʡ, ʢʦʪʦʨʳʝ ʥʘʭʦʜʷʪʩʷ ʧʦʜ ʚʣʠʷʥʠʝʤ ʜʠʥʘʤʠʯʝʩʢʠʭ ʥʘʛʨʫʟʦʢ, ʧʝʨʝʧʘʜʦʚ ʪʝʤʧʝʨʘʪʫʨ ʠ 

ʜʨʫʛʠʭ ʘʛʨʝʩʩʠʚʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʠ ʢʣʠʤʘʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʵʪʦʛʦ ʚ ʥʝʩʫʱʠʭ 
ʢʦʥʩʪʨʫʢʮʠʷʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʧʦʷʚʣʷʶʪʩʷ ʪʨʝʱʠʥʳ, ʦʪʩʣʘʠʚʘʝʪʩʷ ʟʘʱʠʪʥʳʡ ʩʣʦʡ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʜʘʥʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʢʦʣʠʯʝʩʪʚʦ 

ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʚ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʫʩʠʣʝʥʠʝ ʥʝʩʫʱʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʝʞʝʛʦʜʥʦ 
ʚʦʟʨʘʩʪʘʝʪ. ɺ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ ʜʣʷ ʫʩʠʣʝʥʠʷ ʪʘʢʠʭ ʢʦʥʩʪʨʫʢʮʠʡ ʰʠʨʦʢʦ ʠʩʧʦʣʴʟʫʶʪʩʷ ʪʢʘʥʝʚʳʝ 

ʢʦʤʧʦʟʠʪʥʳʝ ʤʘʪʝʨʠʘʣʳ ʠʟ ʪʦʥʢʠʭ ʚʦʣʦʢʦʥ ʚʳʩʦʢʦʡ ʧʨʦʯʥʦʩʪʠ, ʨʘʙʦʪʘʶʱʠʭ ʚ ʩʦʩʪʘʚʝ ʤʘʪʨʠʮʳ 

ʠʟ ʧʦʣʠʤʝʨʥʦʡ ʩʤʦʣʳ. ʊʘʢʦʝ ʫʩʠʣʝʥʠʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʫʚʝʣʠʯʝʥʠʶ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʞʝʩʪʢʦʩʪʠ 

ʠ ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʠ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ. 
 

ɸʅɸʃʀɿ ʇʋɹʃʀʂɸʎʀʁ, ʄɸʊɽʈʀɸʃʆɺ, ʄɽʊʆɼʆɺ 

ɺ ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʨʦʩʩʠʡʩʢʠʝ ʠ ʟʘʨʫʙʝʞʥʳʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʫʜʝʣʷʶʪ ʚʥʠʤʘʥʠʝ ʧʨʦʙʣʝʤʝ 
ʦʙʝʩʧʝʯʝʥʠʷ ʥʘʜʝʞʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʢʘʢ ʥʘ ʩʪʘʜʠʠ ʠʭ ʚʦʟʚʝʜʝʥʠʷ, ʪʘʢ ʠ 

ʚʦ ʚʨʝʤʷ ʵʢʩʧʣʫʘʪʘʮʠʠ. ɾʝʣʝʟʦʙʝʪʦʥʥʳʝ ʢʦʥʩʪʨʫʢʮʠʠ ʟʘʥʠʤʘʶʪ ʣʠʜʠʨʫʶʱʝʝ ʧʦʣʦʞʝʥʠʝ ʚ 

ʤʠʨʦʚʦʤ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʠ ʩ ʨʦʩʪʦʤ ʦʙʲʝʤʦʚ ʛʨʘʞʜʘʥʩʢʦʛʦ ʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʨʘʩʪʫʪ 
ʠ ʦʙʲʝʤʳ ʨʘʙʦʪ, ʩʚʷʟʘʥʥʳʝ ʩ ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ ʠ ʫʩʠʣʝʥʠʝʤ ʵʪʠʭ ʢʦʥʩʪʨʫʢʮʠʡ. ʇʦʚʳʰʝʥʠʝ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʤʦʥʪʥʦ-ʚʦʩʩʪʘʥʦʚʠʪʝʣʴʥʳʭ ʨʘʙʦʪ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʧʨʦʝʢʪʥʳʭ ʨʝʰʝʥʠʡ ʧʦ ʫʩʠʣʝʥʠʶ ʢʦʥʩʪʨʫʢʮʠʡ, ʢʦʪʦʨʳʝ ʙʳ ʦʙʝʩʧʝʯʠʣʠ ʠʭ 

ʥʘʜʝʞʥʦʩʪʴ, ʜʦʣʛʦʚʝʯʥʦʩʪʴ ʠ ʵʢʦʥʦʤʠʯʥʦʩʪʴ. ɺʦ ʤʥʦʛʠʭ ʩʪʨʘʥʘʭ ʜʣʷ ʫʩʠʣʝʥʠʷ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ 
ʢʦʥʩʪʨʫʢʮʠʡ ʧʨʠʤʝʥʷʶʪ ʢʦʤʧʦʟʠʪʥʳʝ ʤʘʪʝʨʠʘʣʳ ʥʘ ʦʩʥʦʚʝ ʚʳʩʦʢʦʧʨʦʯʥʳʭ ʫʛʣʝʨʦʜʥʳʭ ʚʦʣʦʢʦʥ. 

ʇʝʨʚʳʝ ʢʨʫʧʥʳʝ ʧʨʦʝʢʪʳ ï ʫʩʠʣʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ ʦʜʥʦʡ ʠʟ ʵʩʪʘʢʘʜ ʪʨʝʪʴʝʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʢʦʣʴʮʘ ʚ ʄʦʩʢʚʝ ʠ ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʤʦʩʪʘ ʚ ʛ. ɼʦʤʦʜʝʜʦʚʦ ï ʦʪʥʦʩʷʪʩʷ ʢ 2001 ʛʦʜʫ [1]. ʆʩʥʦʚʳ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʫʩʠʣʝʥʠʷ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʢʦʤʧʦʟʠʮʠʦʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ 

ʧʦʩʚʷʱʝʥʳ ʨʘʙʦʪʳ ʍʘʶʪʠʥʘ ʖ.ɻ., ʏʝʨʥʷʚʩʢʦʛʦ ɺ.ʃ., ʂʣʶʝʚʘ ʉ.ɺ., ʂʫʨʣʘʧʦʚʘ ɼ.ɺ. [1ï5], ʠ ʜʨ., 

ʧʨʦʚʝʜʝʥʠʝ ʵʢʩʧʝʨʠʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʢʘʢ ʧʦ ʫʩʠʣʝʥʠʶ, ʪʘʢ ʠ ʧʦ ʚʦʩʩʪʘʥʦʚʣʝʥʠʶ 
ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʦʩʚʝʱʝʥʦ ʚ ʨʘʙʦʪʘʭ ʇʦʣʴʩʢʦʛʦ ʇ.ʇ. [4], ʐʝʚʮʦʚʘ ɼ.ɸ., 

ɻʚʦʟʜʝʚʘ ɸ.ɸ. [6] ʠ ʜʨ., ʘ ʪʘʢ ʞʝ ʧʦ ʤʝʪʦʜʠʢʘʤʠ ʨʘʩʯʝʪʘ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ, ʫʩʠʣʝʥʥʳʭ 

ʢʦʤʧʦʟʠʪʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʟʘʥʠʤʘʣʠʩʴ ʪʘʢʠʝ ʫʯʸʥʳʝ ʢʘʢ ɺʘʪʠʥ ʅ.ʀ., ɹʦʣʛʦʚ ɸ.ʅ., 

mailto:seyran-23@mail.ru
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ɻʨʠʛʦʨʴʝʚ ʗ.ɺ., ʂʫʟʥʝʮʦʚ ɺ.ɼ. [7ï10] ʠ ʜʨʫʛʠʝ. ʀʟ ʟʘʨʫʙʝʞʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʚ ʥʘʧʨʘʚʣʝʥʠʠ 

ʫʩʠʣʝʥʠʷ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʢʦʥʩʪʨʫʢʮʠʠ ʫʛʣʝʧʣʘʩʪʠʢʦʤ ʨʘʙʦʪʘʣʠ ʫʯʸʥʳʝ Belarbia A., Acunb B. [11], 

David E. [12], Ehasni M. R. [13], Grace N.F. [14], ʄʠʭʫʙ ɸʭʤʘʜ [15] ʠ ʜʨʫʛʠʝ.  

 

ʎɽʃʔ ʀ ʇʆʉʊɸʅʆɺʂɸ ɿɸɼɸʏʀ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʩʨʘʚʥʝʥʠʝ ʠ ʚʳʷʚʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠ 

ʚʳʛʦʜʥʦʛʦ ʚʘʨʠʘʥʪʘ ʫʩʠʣʝʥʠʷ ʤʦʥʦʣʠʪʥʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʧʣʦʩʢʠʭ ʧʣʠʪ. ɺ ʩʨʘʚʥʝʥʠʠ 
ʫʯʠʪʳʚʘʶʪʩʷ ʪʨʘʜʠʮʠʦʥʥʳʝ ʩʧʦʩʦʙʳ ʫʩʠʣʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʞʝʣʝʟʦʙʝʪʦʥʘ ʠ ʫʩʠʣʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ 

ʩ ʧʦʤʦʱʴʶ ʚʥʝʰʥʝʛʦ ʘʨʤʠʨʦʚʘʥʠʷ ʚʳʩʦʢʦʧʨʦʯʥʳʤʠ ʧʦʣʠʤʝʨʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ï ʫʛʣʝ- ʠ 

ʩʪʝʢʣʦʧʣʘʩʪʠʢʘʤʠ. 
ʇʦʩʪʘʚʣʝʥʥʘʷ ʮʝʣʴ ʦʧʨʝʜʝʣʠʣʘ ʨʷʜ ʙʦʣʝʝ ʢʦʥʢʨʝʪʥʳʭ ʟʘʜʘʯ ʠʩʩʣʝʜʦʚʘʥʠʷ: 

- ʨʘʩʩʤʦʪʨʝʪʴ ʨʘʟʣʠʯʥʳʝ ʚʘʨʠʘʥʪʳ, ʧʨʝʜʣʦʞʠʪʴ ʤʝʪʦʜʠʢʫ ʠ ʚʳʧʦʣʥʠʪʴ ʨʘʩʯʝʪ ʫʩʠʣʝʥʠʷ 
ʫʛʣʝʧʣʘʩʪʠʢʦʤ ʧʨʦʣʝʪʥʦʡ ʯʘʩʪʠ ʧʣʦʩʢʦʡ ʤʦʥʦʣʠʪʥʦʡ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʧʣʠʪʳ, ʨʘʙʦʪʘʶʱʝʡ ʚ ʜʚʫʭ 

ʥʘʧʨʘʚʣʝʥʠʷʭ, ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʢʦʥʝʯʥʳʭ ʵʣʝʤʝʥʪʦʚ; 

- ʚʳʧʦʣʥʠʪʴ ʨʘʩʯʸʪ ʫʩʠʣʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʪʨʘʜʠʮʠʦʥʥʳʭ ʤʝʪʦʜʦʚ (ʞʝʣʝʟʦʙʝʪʦʥʘ); 

- ʩʨʘʚʥʠʪʴ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ ʩʪʦʠʤʦʩʪʠ, ʪʨʫʜʦʝʤʢʦʩʪʠ ʠ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʨʘʙʦʪ ʧʦ ʨʘʟʣʠʯʥʳʤ ʚʠʜʘʤ ʫʩʠʣʝʥʠʷ ʧʣʦʩʢʦʡ ʤʦʥʦʣʠʪʥʦʡ ʧʣʠʪʳ 
ʥʘ ʦʙʲʝʢʪʝ-ʧʨʝʜʩʪʘʚʠʪʝʣʝ; 

-  ʧʨʝʜʣʦʞʠʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʦʢʨʘʱʝʥʠʶ ʟʘʪʨʘʪ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʦʙʲʝʢʪʫ-

ʧʨʝʜʩʪʘʚʠʪʝʣʶ, ʥʘ ʫʩʠʣʝʥʠʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʧʣʠʪ ʧʝʨʝʢʨʳʪʠʡ, ʟʘ ʩʯʸʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘʠʙʦʣʝʝ 

ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠ ʚʳʛʦʜʥʦʛʦ ʚʘʨʠʘʥʪʘ; 

- ʚʳʧʦʣʥʠʪʴ ʜʝʪʘʣʴʥʫʶ ʨʘʟʨʘʙʦʪʢʫ ʪʝʭʥʦʣʦʛʠʠ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪ ʧʦ ʧʨʝʜʣʦʞʝʥʥʦʤʫ 

ʩʧʦʩʦʙʫ ʫʩʠʣʝʥʠʷ. 

 

ʆʉʅʆɺʅʆʁ ʈɸɿɼɽʃ ʉ ʈɽɿʋʃʔʊɸʊɸʄʀ ʀ ʀʍ ɸʅɸʃʀɿʆʄ 
ʋʩʠʣʝʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ ʟʜʘʥʠʡ ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ʇʨʠʯʝʤ, ʫʩʠʣʝʥʠʷ ʤʦʛʫʪ ʪʨʝʙʦʚʘʪʴ ʢʘʢ ʵʢʩʧʣʫʘʪʠʨʫʝʤʳʝ ʩʦʦʨʫʞʝʥʠʷ (ʧʦ ʧʨʠʯʠʥʝ 

ʝʩʪʝʩʪʚʝʥʥʦʛʦ ʠʟʥʦʩʘ), ʪʘʢ ʠ ʩʦʚʝʨʰʝʥʥʦ ʥʦʚʳʝ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʤʠ ʧʨʠʯʠʥʘʤʠ 

ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʚ ʫʩʠʣʝʥʠʠ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʠʟ ʞʝʣʝʟʦʙʝʪʦʥʘ ʷʚʣʷʶʪʩʷ: 
1. ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʠ/ʠʣʠ ʧʝʨʝʧʣʘʥʠʨʦʚʢʘ ʟʜʘʥʠʡ; 

2. ʆʰʠʙʢʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ; 

3. ʅʘʨʫʰʝʥʠʷ ʪʝʭʥʦʣʦʛʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ; 
4. ʉʥʠʞʝʥʠʝ ʬʘʢʪʠʯʝʩʢʦʡ ʧʨʦʯʥʦʩʪʠ ʙʝʪʦʥʘ; 

5. ʈʘʟʨʫʰʝʥʠʝ ʙʝʪʦʥʘ, ʚʳʟʚʘʥʥʦʝ ʧʦʞʘʨʦʤ; 

6. ʇʦʚʳʰʝʥʠʝ ʥʝʩʫʱʠʭ ʥʘʛʨʫʟʦʢ; 

7. ʋʩʘʜʦʯʥʳʝ ʠ ʩʠʣʦʚʳʝ ʪʨʝʱʠʥʳ; 
8. ʈʘʥʥʷʷ ʨʘʩʧʘʣʫʙʢʘ ʠ ʜʨʫʛʠʝ. 

ʋʩʠʣʝʥʠʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʧʦʜ ʩʦʙʦʡ ʧʦʚʳʰʝʥʠʝ ʧʨʦʯʥʦʩʪʥʳʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʢʦʥʩʪʨʫʢʮʠʡ. ɽʩʣʠ ʥʝ ʧʨʦʚʝʩʪʠ ʝʛʦ ʚʦʚʨʝʤʷ ï ʪʦ ʟʜʘʥʠʝ ʤʦʞʝʪ ʨʘʟʨʫʰʠʪʴʩʷ, ʯʪʦ ʧʦʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ 
ʚ ʣʫʯʰʝʤ ʩʣʫʯʘʝ ï ʤʘʪʝʨʠʘʣʴʥʳʝ ʠʟʜʝʨʞʢʠ, ʘ ʚ ʭʫʜʰʝʤ ï ʯʝʣʦʚʝʯʝʩʢʠʝ ʞʝʨʪʚʳ. 

ʇʦʜ ʫʩʠʣʝʥʠʝʤ ʩʪʨʦʠʪʝʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʥʠʤʘʝʪʩʷ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʝʝ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ, ʞʝʩʪʢʦʩʪʠ, ʪʨʝʱʠʥʦʩʪʦʡʢʦʩʪʠ ʠ ʜʨʫʛʠʭ 
ʬʠʟʠʯʝʩʢʠʭ ʢʘʯʝʩʪʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʧʦ ʫʩʣʦʚʠʷʤ ʝʝ ʜʘʣʴʥʝʡʰʝʡ ʵʢʩʧʣʫʘʪʘʮʠʠ. 

ʆʙʩʣʝʜʫʝʤʳʡ ʦʙʲʝʢʪ, ʨʘʩʧʦʣʦʞʝʥʥʳʡ ʧʦ ʘʜʨʝʩʫ: ʛ. ʉʘʥʢʪ-ʇʝʪʝʨʙʫʨʛ, ʅʝʚʩʢʠʡ ʧʨ., ʜ. 55, 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʟʜʘʥʠʝ, ʦʩʥʦʚʥʳʤʠ ʥʝʩʫʱʠʤʠ ʥʘʜʟʝʤʥʳʤʠ ʢʦʥʩʪʨʫʢʮʠʷʤʠ ʢʦʪʦʨʦʛʦ ʷʚʣʷʶʪʩʷ 

ʢʦʣʦʥʥʳ, ʙʘʣʢʠ ʠ ʧʣʠʪʳ ʧʝʨʝʢʨʳʪʠʡ, ʚʳʧʦʣʥʝʥʥʳʝ ʚ ʤʦʥʦʣʠʪʥʦʤ ʞʝʣʝʟʦʙʝʪʦʥʝ. ʇʨʠʯʠʥʘ 
ʨʝʢʦʥʩʪʨʫʢʮʠʠ - ʢʦʥʩʪʨʫʢʮʠʠ ʧʦʚʨʝʞʜʝʥʳ ʧʦʞʘʨʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʧʦʞʘʨʘ ʩʦʩʪʦʷʥʠʝ ʧʝʨʝʢʨʳʪʠʷ 

ʚʪʦʨʦʛʦ ʵʪʘʞʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʛʥʝʚʦʡ ʵʨʦʟʠʝʡ ʙʝʪʦʥʘ ʥʘ ʛʣʫʙʠʥʫ ʙʦʣʝʝ 20ʤʤ, ʦʙʨʫʰʝʥʠʝʤ 

ʟʘʱʠʪʥʦʛʦ ʩʣʦʷ, ʧʦʪʝʨʝʡ ʩʮʝʧʣʝʥʠʷ ʘʨʤʘʪʫʨʳ ʩ ʙʝʪʦʥʦʤ ʠ ʚʳʛʠʙʘʤʠ ʩʪʝʨʞʥʝʡ, ʩʥʠʞʝʥʠʝʤ 
ʧʨʦʯʥʦʩʪʠ ʙʝʪʦʥʘ. ʉʦʩʪʦʷʥʠʝ ʧʝʨʝʢʨʳʪʠʷ ʦʮʝʥʠʚʘʝʪʩʷ ʢʘʢ ʘʚʘʨʠʡʥʦʝ. ʇʝʨʝʢʨʳʪʠʝ ʚʪʦʨʦʛʦ ʵʪʘʞʘ 

ʥʘ ʤʦʤʝʥʪ ʦʙʩʣʝʜʦʚʘʥʠʷ ʫʩʠʣʝʥʦ ʚʨʝʤʝʥʥʳʤʠ ʧʦʜʧʦʨʢʘʤʠ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʚʳʙʨʘʥ ʬʨʘʛʤʝʥʪ ʢʘʨʢʘʩʥʦʡ ʢʦʥʩʪʨʫʢʪʠʚʥʦʡ ʩʭʝʤʳ ʟʜʘʥʠʷ ʚ ʧʨʝʜʝʣʘʭ 
ʦʜʥʦʛʦ ʧʨʦʣʝʪʘ ʚ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ (ʨʠʩ. 1): ʙʝʟʙʘʣʦʯʥʘʷ ʤʦʥʦʣʠʪʥʘʷ ʞʝʣʝʟʦʙʝʪʦʥʥʘʷ ʧʣʠʪʘ 

ʧʝʨʝʢʨʳʪʠʷ ʪʦʣʱʠʥʦʡ 230ʤʤ, ʤʦʥʦʣʠʪʥʳʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʢʦʣʦʥʥʳ ʩʝʯʝʥʠʝʤ 400ʭ400ʤʤ, ʰʘʛ 

ʢʦʣʦʥʥ 7,5 ʥʘ 7,5ʤ.  
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ʈʘʩʩʤʦʪʨʝʚ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʫʩʠʣʝʥʠʷ ʧʣʦʩʢʦʡ ʤʦʥʦʣʠʪʥʦʡ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʧʣʠʪʳ, 

ʙʳʣ ʧʨʠʥʷʪ ʚʘʨʠʘʥʪ ʫʩʠʣʝʥʠʷ ʢʦʥʩʪʨʫʢʮʠʡ ʢʦʤʧʦʟʠʮʠʦʥʥʳʤʠ ʤʘʪʝʨʠʘʣʘʤʠ ʠʟ ʪʢʘʥʝʡ ʥʘ ʦʩʥʦʚʝ 

ʫʛʣʝʨʦʜʥʳʭ ʚʦʣʦʢʦʥ ʟʘ ʩʯʝʪ ʧʨʦʧʠʪʢʠ ʠ ʥʘʢʣʝʡʢʠ ʠʭ ʩʧʝʮʠʘʣʴʥʳʤʠ ʧʦʣʠʤʝʨʥʳʤʠ ʩʦʩʪʘʚʘʤʠ ʥʘ 

ʵʧʦʢʩʠʜʥʦʡ ʦʩʥʦʚʝ. ʋʛʣʝʧʣʘʩʪʠʢ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ ʧʨʦʜʦʣʴʥʦʛʦ ʠ ʧʦʧʝʨʝʯʥʦʛʦ ʘʨʤʠʨʦʚʘʥʠʷ 
ʧʝʨʝʢʨʳʪʠʡ (ʨʠʩ. 2). ʊʘʢʞʝ ʚ ʩʨʘʚʥʝʥʠʠ ʫʯʠʪʳʚʘʣʠʩʴ ʚʘʨʠʘʥʪʳ ʫʩʠʣʝʥʠʷ ʪʨʘʜʠʮʠʦʥʥʳʤʠ 

ʩʧʦʩʦʙʘʤʠ, ʩ ʧʦʤʦʱʴʶ ʞʝʣʝʟʦʙʝʪʦʥʘ. 

 
ʈʠʩ. 1. ʉʭʝʤʘ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ 

 

 
ʈʠʩ. 2. ʉʭʝʤʘ ʥʘʢʣʝʡʢʠ ʫʛʣʝʧʣʘʩʪʠʢʘ ʥʘ ʥʠʞʥʶʶ ʧʦʚʝʨʭʥʦʩʪʴ ʧʣʠʪʳ 

 

ʈʘʩʩʤʦʪʨʠʤ ʢʘʞʜʳʡ ʠʟ ʤʝʪʦʜʦʚ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ. ɺʥʘʯʘʣʝ ʨʘʩʩʤʦʪʨʠʤ ʫʩʠʣʝʥʠʝ 

ʫʛʣʝʧʣʘʩʪʠʢʦʤ. ɾʝʣʝʟʦʙʝʪʦʥʥʘʷ ʧʣʠʪʘ ʧʨʠ ʨʘʙʦʪʝ ʥʘ ʠʟʛʠʙ, ʫʩʠʣʝʥʘ ʚʥʝʰʥʠʤ ʘʨʤʠʨʦʚʘʥʠʝʤ ʠʟ 

ʫʛʣʝʧʣʘʩʪʠʢʘ ʧʫʪʝʤ ʧʨʠʢʣʝʠʚʘʥʠʷ ʧʦʩʣʝʜʥʠʭ ʚ ʨʘʩʪʷʥʫʪʦʡ ʟʦʥʝ ʢʦʥʩʪʨʫʢʮʠʠ ʩ ʨʘʩʧʦʣʦʞʝʥʠʝʤ 
ʬʠʙʨʳ ʧʘʨʘʣʣʝʣʴʥʦ ʤʘʢʩʠʤʘʣʴʥʳʤ ʨʘʩʪʷʛʠʚʘʶʱʠʤ ʫʩʠʣʠʷʤ ï ʪ.ʢ. ʨʘʙʦʪʘ ʧʣʠʪʳ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ 

ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ, ʪʦ ʠ ʩʠʩʪʝʤʘ ʫʩʠʣʝʥʠʷ ʜʚʫʥʘʧʨʘʚʣʝʥʥʘʷ (ʨʠʩ. 2). ɺ ʢʘʯʝʩʪʚʝ ʤʘʪʝʨʠʘʣʘ 

ʩʠʩʪʝʤʳ ʫʩʠʣʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʤ ʩʧʦʩʦʙʦʤ ʧʨʠʥʷʪ ʢʦʤʧʦʟʠʮʠʦʥʥʳʡ ʤʘʪʝʨʠʘʣ ʥʘ ʦʩʥʦʚʝ 
ʫʛʣʝʨʦʜʥʳʭ ʚʦʣʦʢʦʥ ʠ ʵʧʦʢʩʠʜʥʦʡ ʩʤʦʣʳ ʧʨʦʠʟʚʦʜʩʪʚʘ Sika Wrap-530ʉ(VP). ʇʦʩʣʝ ʧʨʦʚʝʜʸʥʥʳʭ 

ʨʘʩʯʸʪʦʚ ʙʳʣʦ ʧʨʠʥʷʪʦ ʨʝʰʝʥʠʝ ʚʳʧʦʣʥʠʪʴ ʫʩʠʣʝʥʠʝ ʰʠʨʠʥʦʡ ʪʢʘʥʠ 300ʤʤ. ʊʦʣʱʠʥʘ ʪʢʘʥʠ 0,293 

ʤʤ, ʪʦʣʱʠʥʘ ʪʢʘʥʠ, ʧʨʦʧʠʪʘʥʥʦʡ ʩʤʦʣʦʡ ï 1 ʤʤ. ɺ ʠʩʩʣʝʜʦʚʘʥʠʠ ʧʨʠʥʷʪ ʰʘʛ ʨʘʩʧʦʣʦʞʝʥʠʷ 
ʩʠʩʪʝʤʳ ʫʩʠʣʝʥʠʷ ʚ ʜʚʫʭ ʥʘʧʨʘʚʣʝʥʠʷʭ 900ʤʤ, ʧʨʠ ʰʠʨʠʥʝ ʥʘʢʣʝʠʚʘʝʤʳʭ ʧʦʣʦʩ 300ʤʤ (3 ʭʦʣʩʪʘ 

ʧʦʜʨʷʜ). 

ʊʝʭʥʦʣʦʛʠʷ ʫʩʠʣʝʥʠʷ ʧʣʦʩʢʦʡ ʤʦʥʦʣʠʪʥʦʡ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʧʣʠʪʳ, ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ 

ʦʙʨʘʟʦʤ: 
1. ʇʝʨʝʜ ʫʩʠʣʝʥʠʝʤ ʢʦʥʩʪʨʫʢʮʠʠ ʧʝʨʝʢʨʳʪʠʷ ʥʝʦʙʭʦʜʠʤʦ: 

- ʫʜʘʣʠʪʴ ʩʣʘʙʳʝ ʠ ʥʝʩʚʷʟʘʥʥʳʝ ʫʯʘʩʪʢʠ ʙʝʪʦʥʘ ʨʫʯʥʳʤ ʩʧʦʩʦʙʦʤ ʩ ʧʨʠʤʝʥʝʥʠʝʤ ʟʫʙʠʣʘ ʠ 
ʤʦʣʦʪʢʘ ʥʘ ʚʩʶ ʛʣʫʙʠʥʫ ʧʦʚʨʝʞʜʝʥʠʷ ʩ ʫʜʘʣʝʥʠʝʤ ʩʣʘʙʳʭ ʠ ʥʝʩʚʷʟʘʥʥʳʭ ʫʯʘʩʪʢʦʚ. ʊʦʣʱʠʥʘ 

ʫʜʘʣʝʥʥʦʛʦ ʩʣʦʷ ʬʠʢʩʠʨʫʝʪʩʷ ʚ ʞʫʨʥʘʣʝ; 

- ʥʠʞʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ʞʝʣʝʟʦʙʝʪʦʥʥʦʛʦ ʧʝʨʝʢʨʳʪʠʷ ʜʦʣʞʥʘ ʙʳʪʴ ʦʯʠʱʝʥʘ ʦʪ ʢʨʘʩʢʠ, 
ʤʘʩʣʘ, ʞʠʨʥʳʭ ʧʷʪʝʥ, ʩʘʞʠ, ʮʝʤʝʥʪʥʦʡ ʧʣʝʥʢʠ. ʆʯʠʩʪʢʘ ʧʦʚʝʨʭʥʦʩʪʠ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʫʪʝʤ 

ʧʝʩʢʦʩʪʨʫʡʥʦʡ ʦʙʨʘʙʦʪʢʠ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʚʳʩʦʢʦʥʘʧʦʨʥʦʡ ʧʨʦʤʳʚʢʦʡ ʚʦʜʦʡ (ʧʦʜ ʜʘʚʣʝʥʠʝʤ ʥʝ 

ʤʝʥʝʝ 100 ʘʪʤ.); 

- ʫʩʪʘʥʦʚʠʪʴ  ʧʨʦʜʦʣʴʥʫʶ ʘʨʤʘʪʫʨʫ Ï16 ʤʤ ʚ ʧʨʦʝʢʪʥʦʝ ʧʦʣʦʞʝʥʠʝ ʠ ʟʘʢʨʝʧʠʪʴ ʝʝ ʢ 
ʙʝʪʦʥʥʦʤʫ ʦʩʥʦʚʘʥʠʶ  ʧʣʠʪʳ ʧʝʨʝʢʨʳʪʠʷ, ʧʨʠʚʘʨʠʚ ʧʨʠʭʚʘʪʢʘʤʠ ʧʨʦʚʠʩʰʫʶ ʘʨʤʘʪʫʨʫ ʢ 

ʧʦʧʝʨʝʯʥʦʡ ʘʨʤʘʪʫʨʝ ʧʝʨʝʢʨʳʪʠʷ; 

- ʚ ʤʝʩʪʘʭ ʦʛʦʣʝʥʠʷ ʘʨʤʘʪʫʨʫ ʦʙʨʘʙʦʪʘʪʴ ʘʥʪʠʢʦʨʨʦʟʠʦʥʥʳʤ ʮʝʤʝʥʪʥʳʤ ʩʦʩʪʘʚʦʤ 

MAPEFER; 

- ʚʦʩʩʪʘʥʦʚʠʪʴ ʟʘʱʠʪʥʳʡ ʩʣʦʡ ʟʦʥʳ ʥʠʞʥʝʛʦ ʘʨʤʠʨʦʚʘʥʠʷ ʧʣʠʪʳ ʧʝʨʝʢʨʳʪʠʷ 

ʚʳʩʦʢʦʧʨʦʯʥʳʤ ʧʦʣʠʤʝʨʙʝʪʦʥʦʤ Mapegrout Thixotropic;  
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2. ɼʦ ʥʘʢʣʝʠʚʘʥʠʷ ʫʩʠʣʠʚʘʶʱʠʭ ʵʣʝʤʝʥʪʦʚ ʧʦʚʝʨʭʥʦʩʪʴ ʜʦʣʞʥʘ ʙʳʪʴ ʚʳʨʦʚʥʝʥʘ, ʘ 

ʣʦʢʘʣʴʥʳʝ ʛʝʦʤʝʪʨʠʯʝʩʢʠʝ ʜʝʬʝʢʪʳ ʫʩʪʨʘʥʝʥʳ; 

3. ʅʝʧʣʦʩʢʦʩʪʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ʜʦʣʞʥʘ ʙʳʪʴ ʤʝʥʴʰʝ 5 ʤʤ ʥʘ ʙʘʟʝ 2ʤ ʠʣʠ 1ʤʤ ʥʘ ʙʘʟʝ 0,3ʤ. 

ʄʝʣʢʠʝ ʜʝʬʝʢʪʳ (ʩʢʦʣʳ, ʨʘʢʦʚʠʥʳ, ʢʘʚʝʨʥʳ) ʥʝ ʜʦʣʞʥʳ ʙʳʪʴ ʛʣʫʙʞʝ 5ʤʤ ʠ ʧʣʦʱʘʜʴʶ ʥʝ ʙʦʣʝʝ 
25ʩʤ

2
. ʊʘʢʠʝ ʜʝʬʝʢʪʳ ʜʦʣʞʥʳ ʙʳʪʴ ʫʩʪʨʘʥʝʥʳ ʩ ʧʦʤʦʱʴʶ ʧʦʣʠʤʝʨʥʳʭ ʨʝʤʦʥʪʥʳʭ ʩʤʝʩʝʡ ʩ 

ʙʳʩʪʨʳʤ ʥʘʙʦʨʦʤ ʧʨʦʯʥʦʩʪʠ. ɺʳʨʘʚʥʠʚʘʥʠʝ ʟʥʘʯʠʪʝʣʴʥʳʭ (ʙʦʣʝʝ 25ʩʤ
2
) ʫʯʘʩʪʢʦʚ ʧʦʚʝʨʭʥʦʩʪʠ 

ʧʨʦʠʟʚʦʜʠʪʩʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʦʣʠʤʝʨʮʝʤʝʥʪʥʳʭ ʨʝʤʦʥʪʥʳʭ ʩʦʩʪʘʚʦʚ ʩ ʥʘʧʦʣʥʠʪʝʣʝʤ ʚ ʚʠʜʝ 
ʧʝʩʢʘ ʠ ʤʝʣʢʦʛʦ ʱʝʙʥʷ; 

4. ɼʣʷ ʣʫʯʰʝʛʦ ʩʮʝʧʣʝʥʠʷ ʘʜʛʝʟʠʚʘ ʩ ʙʝʪʦʥʦʤ ʧʦʚʝʨʭʥʦʩʪʴ ʦʩʥʦʚʘʥʠʷ ʜʦʣʞʥʘ ʙʳʪʴ 

ʰʝʨʦʭʦʚʘʪʦʡ. ʕʪʦ ʜʦʩʪʠʛʘʝʪʩʷ ʦʙʨʘʙʦʪʢʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʙʝʪʦʥʘ ʢʘʤʝʥʦʪʝʩʥʳʤ ʜʦʣʦʪʦʤ ʩ 
ʧʦʩʣʝʜʫʶʱʝʡ ʟʘʯʠʩʪʢʦʡ ʤʝʪʘʣʣʠʯʝʩʢʦʡ ʱʝʪʢʦʡ. ʆʙʨʘʙʦʪʢʝ ʜʦʣʞʝʥ ʧʦʜʚʝʨʛʘʪʴʩʷ ʪʦʣʴʢʦ 

ʧʦʚʝʨʭʥʦʩʪʥʳʡ ʩʣʦʡ ʜʦ ʦʙʥʘʞʝʥʠʷ ʥʘ ʧʦʚʝʨʭʥʦʩʪʠ ʢʨʫʧʥʦʛʦ ʟʘʧʦʣʥʠʪʝʣʷ ʙʝʪʦʥʘ; 

5. ʇʦʩʣʝ ʦʯʠʩʪʢʠ ʧʦʚʝʨʭʥʦʩʪʴ ʙʝʪʦʥʘ ʦʙʨʘʙʘʪʳʚʘʝʪʩʷ ʛʨʫʥʪʦʚʦʯʥʳʤ ʩʦʩʪʘʚʦʤ Sikadur-

330/Sikadur-300 ʩ ʮʝʣʴʶ ʫʧʨʦʯʥʝʥʠʷ ʦʩʥʦʚʘʥʠʷ ʠ ʫʣʫʯʰʝʥʠʷ ʩʮʝʧʣʝʥʠʷ ʘʜʛʝʟʠʚʘ ʩ ʙʝʪʦʥʥʦʡ 
ʧʦʚʝʨʭʥʦʩʪʴʶ. ʀʩʧʦʣʴʟʫʝʪʩʷ ʩʤʦʣʘ ʜʣʷ ʧʨʦʧʠʪʢʠ Sikadur-300; 

6. ɻʨʫʥʪʦʚʦʯʥʳʝ ʠ ʘʜʛʝʟʠʚʥʳʝ ʩʦʩʪʘʚʳ ʥʝʣʴʟʷ ʥʘʥʦʩʠʪʴ ʥʘ ʤʦʢʨʫʶ ʧʦʚʝʨʭʥʦʩʪʴ. ʆʪʢʨʳʪʘʷ 

ʚʣʘʛʘ ʜʦʣʞʥʘ ʙʳʪʴ ʫʜʘʣʝʥʘ, ʧʦʚʝʨʭʥʦʩʪʴ ʙʝʪʦʥʘ ʚʳʪʝʨʪʘ ʠ ʧʨʦʜʫʪʘ ʩʞʘʪʳʤ ʚʦʟʜʫʭʦʤ. ɼʦʧʫʩʪʠʤʘʷ 
ʚʣʘʞʥʦʩʪʴ ʧʦʚʝʨʭʥʦʩʪʠ ï ʥʝ ʙʦʣʝʝ 5 %; 

7. ʅʘ ʧʦʚʝʨʭʥʦʩʪʴ ʦʩʥʦʚʘʥʠʷ ʤʝʣʦʤ ʥʘʥʦʩʷʪʩʷ ʣʠʥʠʠ ʨʘʟʤʝʪʢʠ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʨʠʥʷʪʦʡ 

ʧʨʦʝʢʪʦʤ ʩʭʝʤʦʡ ʥʘʢʣʝʡʢʠ ʵʣʝʤʝʥʪʦʚ ʫʩʠʣʝʥʠʷ; 
8. ʇʝʨʚʳʡ ʩʣʦʡ ʘʜʛʝʟʠʚʘ ʥʘʥʦʩʷʪ ʥʘ ʦʩʥʦʚʘʥʠʝ ʠʟ ʨʘʩʯʝʪʘ 0,7ï1,0 ʢʛ/ʤ

2
; 

9. ʇʝʨʝʜ ʫʢʣʘʜʢʦʡ ʚʪʦʨʦʛʦ ʩʣʦʷ ʪʢʘʥʠ ʥʘʥʦʩʠʪʩʷ ʩʣʦʡ ʘʜʛʝʟʠʚʘ ʠʟ ʨʘʩʯʝʪʘ 0,5 ʢʛ/ʤ
2
; 

10. ʊʢʘʥʴ ʤʦʞʥʦ ʥʘʢʣʝʠʚʘʪʴ ʩʦ ʩʪʳʢʦʚʢʦʡ ʚʥʘʭʣʝʩʪ ʥʝ ʤʝʥʝʝ 100 ʤʤ. ʉʪʳʢʦʚʢʘ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ ʨʘʩʧʦʣʦʞʝʥʠʷ ʚʦʣʦʢʦʥ ʚ ʨʘʟʙʝʞʢʫ ʧʦ ʜʣʠʥʝ ʚ ʨʘʟʥʳʭ ʩʝʯʝʥʠʷʭ; 
11. ʆʧʝʨʘʮʠʠ ʧʦ ʥʘʢʣʝʡʢʝ ʤʦʛʫʪ ʚʳʧʦʣʥʷʪʴʩʷ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ 

ʜʠʘʧʘʟʦʥʝ +5 ï +45Áʉ, ʧʨʠ ʵʪʦʤ ʪʝʤʧʝʨʘʪʫʨʘ ʦʩʥʦʚʘʥʠʷ ʙʝʪʦʥʘ ʜʦʣʞʥʘ ʙʳʪʴ ʥʝ ʥʠʞʝ 5Áʉ ʠ ʚʳʰʝ 

ʪʝʤʧʝʨʘʪʫʨʳ ʪʦʯʢʠ ʨʦʩʳ ʥʘ 3Áʉ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʤʦʛʫʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥʳ 
ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʣʦʢʘʣʴʥʳʝ ʠʩʪʦʯʥʠʢʠ ʪʝʧʣʘ; 

12. ɺʨʝʤʷ ʦʪʚʝʨʞʜʝʥʠʷ ʜʦʣʞʥʦ ʩʦʩʪʘʚʣʷʪʴ ʥʝ ʤʝʥʝʝ 24 ʯʘʩʦʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ +20Áʉ ʠ ʥʝ 

ʤʝʥʝʝ 36 ʯʘʩʦʚ ʧʨʠ ʪʝʤʧʝʨʘʪʫʨʝ ʦʪ +5 ʜʦ +20Áʉ; 

13. ɺʩʝ ʵʣʝʤʝʥʪʳ ʢʦʥʩʪʨʫʢʮʠʡ ʫʩʠʣʝʥʠʷ ʜʦʣʞʥʳ ʙʳʪʴ ʥʘʜʝʞʥʦ ʟʘʱʠʱʝʥʳ ʦʪ ʦʛʥʝʚʦʛʦ 
ʚʦʟʜʝʡʩʪʚʠʷ ʧʫʪʝʤ ʦʢʣʝʡʢʠ ʥʝʛʦʨʶʯʝʡ ʠʟʦʣʷʮʠʝʡ Rockwool Conlit 150 ʩʦ ʩʪʝʢʣʦʪʢʘʥʴʶ ʥʘ ʦʜʥʦʡ 

ʩʪʦʨʦʥʝ ʧʣʦʪʥʦʩʪʴʶ 150 ʢʛ/ʤ
3
 ʪʦʣʱʠʥʦʡ 40ʤʤ ʩ ʧʦʤʦʱʴʶ ʢʣʝʷ Conlit Glue (ʤʦʜʠʬʠʮʠʨʦʚʘʥʥʳʡ 

ʩʠʣʠʢʘʪʥʳʡ ʥʝʛʦʨʶʯʠʡ ʢʣʝʡ) ʪʦʨʮʝʚʳʤ ʩʦʝʜʠʥʝʥʠʝʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʬʠʨʤʳ Rockwool c 
ʧʦʩʣʝʜʫʶʱʝʡ ʟʘʪʠʨʢʦʡ ʧʦʜ ʧʦʢʨʘʩʢʫ. ʄʠʥʝʨʘʣʴʥʦʝ ʠʟʜʝʣʠʝ Conlit ʷʚʣʷʝʪʩʷ ʥʝʛʦʨʶʯʠʤ 

ʤʘʪʝʨʠʘʣʦʤ ʩʦʛʣʘʩʥʦ ɻʆʉʊ 30244-94. ʉʪʳʢʠ ʜʦʣʞʥʳ ʙʳʪʴ ʧʦʣʥʦʩʪʴʶ ʧʨʦʢʣʝʝʥʳ. 

ɼʘʣʝʝ ʨʘʩʩʤʦʪʨʠʤ ʚʩʝ ʚʦʟʤʦʞʥʳʝ ʚʘʨʠʘʥʪʳ ʫʩʠʣʝʥʠʷ ʤʦʥʦʣʠʪʥʦʡ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʧʣʦʩʢʦʡ 
ʧʣʠʪʳ ʪʨʘʜʠʮʠʦʥʥʳʤʠ ʩʧʦʩʦʙʘʤʠ ʩ ʧʦʤʦʱʴʶ ʞʝʣʝʟʦʙʝʪʦʥʘ. 

ʇʣʠʪʳ ʧʝʨʝʢʨʳʪʠʡ ʤʦʛʫʪ ʙʳʪʴ ʫʩʠʣʝʥʳ ʥʘʨʘʱʠʚʘʥʠʝʤ ʩʚʝʨʭʫ. ɼʦʧʦʣʥʠʪʝʣʴʥʫʶ ʘʨʤʘʪʫʨʫ 

ʧʨʠ ʵʪʦʤ ʫʩʪʘʥʘʚʣʠʚʘʶʪ ʩʚʝʨʭʫ ʢʘʢ ʥʘʜʦʧʦʨʥʫʶ ʘʨʤʘʪʫʨʫ ʥʝʨʘʟʨʝʟʥʳʭ ʧʣʠʪ, ʘ ʩʝʯʝʥʠʝ ʧʨʦʣʝʪʥʦʡ 

ʘʨʤʘʪʫʨʳ ʤʦʞʥʦ ʥʝ ʫʚʝʣʠʯʠʚʘʪʴ, ʪʘʢ ʢʘʢ ʪʦʣʱʠʥʫ ʥʘʨʘʱʠʚʘʥʠʷ ʚʳʙʠʨʘʶʪ ʪʘʢʦʡ, ʯʪʦʙʳ 
ʧʨʦʣʝʪʥʦʡ ʘʨʤʘʪʫʨʳ ʙʳʣʦ ʜʦʩʪʘʪʦʯʥʦ ʧʨʠ ʚʦʟʨʦʩʰʝʡ ʥʘʛʨʫʟʢʝ, ʥʦ ʩ ʦʜʥʦʚʨʝʤʝʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ 

ʚʳʩʦʪʳ ʩʝʯʝʥʠʷ. ʄʠʥʠʤʘʣʴʥʫʶ ʪʦʣʱʠʥʫ ʥʘʙʝʪʦʥʢʠ ʚ ʧʣʠʪʘʭ ʧʨʠʥʠʤʘʶʪ ʨʘʚʥʦʡ 30 ʤʤ. ʇʝʨʝʜ 

ʙʝʪʦʥʠʨʦʚʘʥʠʝʤ ʥʝʦʙʭʦʜʠʤʦ ʪʱʘʪʝʣʴʥʦ ʧʦʜʛʦʪʦʚʠʪʴ ʧʦʚʝʨʭʥʦʩʪʴ ʙʝʪʦʥʘ, ʪʦ ʝʩʪʴ ʧʨʦʠʟʚʝʩʪʠ 
ʥʘʩʝʯʢʫ, ʦʯʠʩʪʢʫ ʠ ʫʚʣʘʞʥʝʥʠʝ.  

ɽʩʣʠ ʢʘʯʝʩʪʚʦ ʧʦʚʝʨʭʥʦʩʪʠ ʙʝʪʦʥʘ ʧʦʜ ʥʘʙʝʪʦʥʢʦʡ ʚʩʣʝʜʩʪʚʠʝ ʟʘʛʨʷʟʥʝʥʠʷ, ʧʨʦʤʘʩʣʠʚʘʥʠʷ 

ʠ ʪ.ʜ. ʥʝʣʴʟʷ ʛʘʨʘʥʪʠʨʦʚʘʪʴ, ʪʦ ʧʣʠʪʫ ʥʘʙʝʪʦʥʢʠ ʨʘʩʩʯʠʪʳʚʘʶʪ ʠ ʢʦʥʩʪʨʫʠʨʫʶʪ ʢʘʢ ʨʘʙʦʪʘʶʱʫʶ 
ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ, ʘ ʥʝ ʤʦʥʦʣʠʪʥʦ ʩ ʫʩʠʣʠʚʘʝʤʦʡ ʧʣʠʪʦʡ. ʇʦʣʝʟʥʘʷ ʥʘʛʨʫʟʢʘ, ʚ ʵʪʦʤ ʩʣʫʯʘʝ 

ʨʘʩʧʨʝʜʝʣʷʝʪʩʷ ʤʝʞʜʫ ʥʦʚʦʡ ʠ ʩʫʱʝʩʪʚʫʶʱʝʡ ʧʣʠʪʘʤʠ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʠʭ ʞʝʩʪʢʦʩʪʠ, ʪ.ʝ. 

ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʦ ʢʫʙʘʤ ʚʳʩʦʪʳ h
3
 ʠ ʤʦʜʫʣʷʤ ʫʧʨʫʛʦʩʪʠ ʙʝʪʦʥʘ. 

ʂʣʘʩʩ ʙʝʪʦʥʘ, ʢʘʢ ʧʨʘʚʠʣʦ, ʥʘʟʥʘʯʘʝʪʩʷ ʥʘ ʦʜʥʫ ʩʪʫʧʝʥʴ ʚʳʰʝ ʢʣʘʩʩʘ ʙʝʪʦʥʘ ʧʣʠʪʳ. ɼʣʷ 
ʦʙʝʩʧʝʯʝʥʠʷ ʭʦʨʦʰʝʛʦ ʩʮʝʧʣʝʥʠʷ ʥʦʚʦʛʦ ʙʝʪʦʥʘ ʩʦ ʩʪʘʨʳʤ ʧʦʚʝʨʭʥʦʩʪʴ ʧʝʨʝʢʨʳʪʠʷ ʦʯʠʱʘʝʪʩʷ ʦʪ 

ʠʥʦʨʦʜʥʳʭ ʚʢʣʶʯʝʥʠʡ ʠ ʧʨʦʤʳʚʘʝʪʩʷ ʚʦʜʦʡ, ʧʦʩʣʝ ʯʝʛʦ ʜʝʣʘʝʪʩʷ ʥʘʩʝʯʢʘ ʟʫʙʠʣʦʤ ʥʘ ʛʣʫʙʠʥʫ 0,5ï

1 ʩʤ.  
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ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʛʦ ʩʮʝʧʣʝʥʠʷ ʠ ʜʘʣʴʥʝʡʰʝʡ ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʦʙʦʠʭ ʧʣʠʪ ʤʦʞʝʪ 

ʙʳʪʴ ʨʝʢʦʤʝʥʜʦʚʘʥ ʩʣʝʜʫʶʱʠʡ ʩʧʦʩʦʙ ʠʭ ʩʦʧʨʷʞʝʥʠʷ, ʧʨʝʜʣʦʞʝʥʥʳʡ ʧʨʦʬ. ʖ.ʀ. ʃʘʟʦʚʳʤ. ɺ 

ʧʣʠʪʝ ʧʝʨʝʢʨʳʪʠʷ ʧʦʜʣʝʞʘʱʝʛʦ ʫʩʠʣʝʥʠʶ, ʚ ʰʘʭʤʘʪʥʦʤ ʧʦʨʷʜʢʝ ʯʝʨʝʟ 700 ʤʤ ʧʨʦʩʚʝʨʣʠʚʘʶʪ 

ʦʪʚʝʨʩʪʠʷ ʨʘʟʤʝʨʦʤ 100ʭ100 ʤʤ. ɺ ʵʪʠ ʦʪʚʝʨʩʪʠʷ ʫʢʣʘʜʳʚʘʶʪ V-ʦʙʨʘʟʥʳʝ ʩʪʝʨʞʥʠ ʰʧʦʥʦʯʥʦʛʦ 
ʫʩʠʣʝʥʠʷ Ï6-8 ʤʤ, ʧʦʩʣʝ ʯʝʛʦ ʨʘʩʢʣʘʜʳʚʘʶʪ ʜʦʧʦʣʥʠʪʝʣʴʥʫʶ ʘʨʤʘʪʫʨʫ ʫʩʠʣʝʥʠʷ, ʫʚʷʟʳʚʘʷ ʝʝ ʩ 

ʢʦʨʦʪʳʰʘʤʠ. ɹʝʪʦʥʠʨʫʶʪ ʥʦʚʫʶ ʧʣʠʪʫ, ʦʜʥʦʚʨʝʤʝʥʥʦ ʟʘʧʦʣʥʷʷ ʠ ʧʨʦʙʠʪʳʝ ʦʪʚʝʨʩʪʠʷ ʚ 

ʩʫʱʝʩʪʚʫʶʱʝʡ ʧʣʠʪʝ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʤʝʞʜʫ ʩʪʘʨʦʡ ʠ ʥʦʚʦʡ ʧʣʠʪʦʡ ʥʘʨʘʱʠʚʘʥʠʷ ʦʙʨʘʟʫʶʪʩʷ 
ʩʚʦʝʦʙʨʘʟʥʳʝ ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʰʧʦʥʢʠ ʩʧʦʩʦʙʥʳʝ ʚʦʩʧʨʠʥʠʤʘʪʴ ʚʦʟʤʦʞʥʳʝ ʩʜʚʠʛʘʶʱʠʝ ʫʩʠʣʠʷ, 

ʚʦʟʥʠʢʘʶʱʠʝ ʚ ʧʣʦʩʢʦʩʪʠ ʩʦʧʨʷʞʝʥʠʷ ʵʪʠʭ ʧʣʠʪ. ʇʝʨʝʜ ʙʝʪʦʥʠʨʦʚʘʥʠʝʤ ʩʥʠʟʫ ʦʪʚʝʨʩʪʠʡ 

ʥʝʦʙʭʦʜʠʤʦ ʫʩʪʘʥʦʚʠʪʴ ʦʧʘʣʫʙʦʯʥʳʝ ʱʠʪʢʠ, ʧʨʠʢʨʝʧʠʪʴ ʠʭ ʢ ʥʦʚʦʡ ʘʨʤʘʪʫʨʝ. ʇʨʦʙʠʚʘʪʴ 
ʦʪʚʝʨʩʪʠʷ ʨʝʢʦʤʝʥʜʫʝʪʩʷ ʪʦʣʴʢʦ ʚ ʢʨʘʡʥʠʭ ʧʨʦʣʝʪʘʭ ʧʝʨʝʢʨʳʪʠʷ, ʘ ʚ ʩʨʝʜʥʠʭ ʥʝʦʙʭʦʜʠʤʦ ʪʦʣʴʢʦ 

ʪʱʘʪʝʣʴʥʦ ʦʯʠʩʪʠʪʴ ʠ ʧʨʦʤʳʪʴ ʧʦʚʝʨʭʥʦʩʪʴ ʩʫʱʝʩʪʚʫʶʱʝʡ ʧʣʠʪʳ. ʈʘʩʯʝʪ ʫʩʠʣʝʥʠʡ ʧʣʠʪ 

ʥʘʨʘʱʠʚʘʥʠʝʤ ʧʨʦʠʟʚʦʜʠʪʩʷ ʘʥʘʣʦʛʠʯʥʦ ʨʘʩʯʝʪʫ ʫʩʠʣʝʥʠʷ ʙʘʣʦʢ ʥʘʨʘʱʠʚʘʥʠʝʤ. 

ɺʦʟʤʦʞʥʳ ʠ ʜʨʫʛʠʝ ʩʧʦʩʦʙʳ ʰʧʦʥʦʯʥʦʛʦ ʩʦʝʜʠʥʝʥʠʷ ʧʣʠʪ. ʕʩʢʠʟ ʫʩʠʣʝʥʠʷ ʧʣʠʪ 
ʥʘʨʘʱʠʚʘʥʠʝʤ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʘʭ 3ï6. 

ʇʨʠ ʥʝʚʦʟʤʦʞʥʦʩʪʠ ʫʩʠʣʝʥʠʷ ʧʣʠʪ ʥʘʨʘʱʠʚʘʥʠʝʤ ʩʚʝʨʭʫ, ʥʘʨʘʱʠʚʘʥʠʝ ʤʦʞʥʦ ʧʨʦʠʟʚʦʜʠʪʴ 

ʩʥʠʟʫ. ʉʧʦʩʦʙ ʧʦʜʨʘʱʠʚʘʥʠʷ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʥʘʥʝʩʝʥʠʠ ʥʘ ʧʦʪʦʣʦʯʥʫʶ ʧʦʚʝʨʭʥʦʩʪʴ ʧʣʠʪʳ ʩʣʦʷ 
ʙʝʪʦʥʘ, ʘʨʤʠʨʦʚʘʥʥʦʛʦ ʩʝʪʢʦʡ. ʇʨʠ ʵʪʦʤ ʥʘʨʘʱʠʚʘʥʠʝ ʚʳʧʦʣʥʷʝʪʩʷ ʦʙʳʯʥʦ ʧʫʪʝʤ 

ʪʦʨʢʨʝʪʠʨʦʚʘʥʠʷ ʩ ʧʦʩʪʘʥʦʚʢʦʡ ʜʦʧʦʣʥʠʪʝʣʴʥʦʡ ʘʨʤʘʪʫʨʳ, ʢʦʪʦʨʫʶ ʧʨʠʚʘʨʠʚʘʶʪ ʯʝʨʝʟ 

ʢʦʨʦʪʳʰʢʠ ʢ ʩʫʱʝʩʪʚʫʶʱʝʡ ʘʨʤʘʪʫʨʝ ʧʣʠʪʳ, ʜʣʷ ʯʝʛʦ ʯʝʨʝʟ 500ï700 ʤʤ ʚʳʨʫʙʘʶʪ ʧʦʧʝʨʝʯʥʳʝ 
ʙʦʨʦʟʜʳ ʜʦ ʩʫʱʝʩʪʚʫʶʱʝʡ ʘʨʤʘʪʫʨʳ, ʦʙʥʘʞʘʷ ʝʝ. 

 
ʈʠʩ. 3. ʅʘʨʘʱʠʚʘʥʠʝ ʤʦʥʦʣʠʪʥʦʛʦ ʩʣʦʷ ʩʚʝʨʭʫ ʧʨʠ ʦʙʝʩʧʝʯʝʥʠʠ ʩʮʝʧʣʝʥʠʷ ʧʦʚʝʨʭʥʦʩʪʝʡ [16]: 

1 ï ʫʩʠʣʠʚʘʝʤʘʷ ʧʣʠʪʘ; 2 ï ʤʦʥʦʣʠʪʥʳʡ ʩʣʦʡ ʙʝʪʦʥʘ; 3 ï ʘʨʤʘʪʫʨʥʘʷ ʩʝʪʢʘ; 4 ï ʧʦʚʝʨʭʥʦʩʪʴ ʩʮʝʧʣʝʥʠʷ 

ʤʦʥʦʣʠʪʥʦʛʦ ʙʝʪʦʥʘ ʩ ʧʣʠʪʦʡ (ʟʘʯʠʩʪʢʘ, ʥʘʩʝʯʢʘ, ʧʨʦʤʳʚʢʘ ʚʦʜʦʡ) 

 
ʈʠʩ. 4. ʋʩʪʨʦʡʩʪʚʦ ʞʝʣʝʟʦʙʝʪʦʥʥʦʛʦ ʥʘʨʘʱʠʚʘʥʠʷ ʚ ʚʠʜʝ ʢʝʩʩʦʥʥʦʡ ʧʣʠʪʳ [16]: 

1 ï ʫʩʠʣʠʚʘʝʤʘʷ ʧʣʠʪʘ ʙʝʟʙʘʣʦʯʥʦʛʦ ʧʝʨʝʢʨʳʪʠʷ; 2 ï ʤʦʥʦʣʠʪʥʘʷ ʢʝʩʩʦʥʥʘʷ ʧʣʠʪʘ ʥʘʨʘʱʠʚʘʥʠʷ; 3 ï 

ʘʨʤʘʪʫʨʥʳʝ ʢʘʨʢʘʩʳ ʢʝʩʩʦʥʥʦʡ ʧʣʠʪʳ; 4 ï ʘʨʤʘʪʫʨʥʘʷ ʩʝʪʢʘ ʢʝʩʩʦʥʥʦʡ ʧʣʠʪʳ; 5 ï ʧʫʩʪʦʪʦʦʙʨʘʟʦʚʘʪʝʣʴ 

(ʚʢʣʘʜʳʰʠ ʠʟ ʫʪʝʧʣʠʪʝʣʷ ʧʝʥʦʧʣʘʩʪ, ʧʝʥʦʧʦʣʠʩʪʠʨʦʣ ʠ ʜʨ.) 

 
ʈʠʩ. 5. ʅʘʨʘʱʠʚʘʥʠʝ ʤʦʥʦʣʠʪʥʦʛʦ ʩʣʦʷ ʩʚʝʨʭʫ ʩ ʫʩʪʨʦʡʩʪʚʦʤ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʰʧʦʥʦʢ [16]: 

1ï- ʫʩʠʣʠʚʘʝʤʘʷ ʧʣʠʪʘ; 2 ï ʥʘʨʘʱʠʚʘʥʠʝ ʩʚʝʨʭʫ; 3 ï ʞʝʣʝʟʦʙʝʪʦʥʥʳʝ ʰʧʦʥʢʠ; 4 ï ʛʥʫʪʳʝ ʠʟʜʝʣʠʷ ʠʟ 

ʘʨʤʘʪʫʨʳ ʢʣʘʩʩʘ A-I; 5 ï ʘʨʤʘʪʫʨʥʘʷ ʩʝʪʢʘ ʥʘʨʘʱʠʚʘʥʠʷ; 6 ï ʦʪʚʝʨʩʪʠʷ ʚ ʫʩʠʣʠʚʘʝʤʦʡ ʧʣʠʪʝ 100x100ʤʤ 

ʯʝʨʝʟ 500-700ʤʤ ʚ ʰʘʭʤʘʪʥʦʤ ʧʦʨʷʜʢʝ; 7 ï ʧʦʚʝʨʭʥʦʩʪʴ ʫʩʠʣʠʚʘʝʤʦʡ ʧʣʠʪʳ, ʧʦʜʛʦʪʦʚʣʝʥʥʘʷ ʢ 

ʙʝʪʦʥʠʨʦʚʘʥʠʶ (ʟʘʯʠʩʪʢʘ ʠ ʥʘʩʝʯʢʘ) 
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ʈʠʩ. 6. ʅʘʨʘʱʠʚʘʥʠʝ ʤʦʥʦʣʠʪʥʦʛʦ ʩʣʦʷ ʩʥʠʟʫ [16]: 

1 ï ʫʩʠʣʠʚʘʝʤʘʷ ʧʣʠʪʘ; 2 ï ʨʘʙʦʯʘʷ ʘʨʤʘʪʫʨʘ ʫʩʠʣʝʥʠʷ; 3 ï ʘʨʤʘʪʫʨʥʳʝ ʦʪʛʠʙʳ; 4 ï ʪʦʨʢʨʝʪ-ʙʝʪʦʥ ʫʩʠʣʝʥʠʷ; 

 5 ï ʚʳʨʫʙʣʝʥʥʳʡ ʟʘʱʠʪʥʳʡ ʩʣʦʡ ʙʝʪʦʥʘ; 6 ï ʩʚʘʨʢʘ; 7 ï ʥʠʞʥʷʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʣʠʪʳ, ʧʦʜʛʦʪʦʚʣʝʥʥʘʷ ʢ 

ʙʝʪʦʥʠʨʦʚʘʥʠʶ 

 

ʋʩʠʣʝʥʠʝ, ʵʩʢʠʟ ʢʦʪʦʨʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥ ʥʘ ʨʠʩʫʥʢʝ 7, ʧʨʦʠʟʚʦʜʠʪʩʷ ʚ ʩʣʝʜʫʶʱʝʤ ʧʦʨʷʜʢʝ: ʫ 

ʦʧʦʨ ʥʘ ʧʦʪʦʣʦʯʥʦʡ ʧʦʚʝʨʭʥʦʩʪʠ ʧʣʠʪʳ ʦʙʥʘʞʘʝʪʩʷ ʨʘʙʦʯʘʷ ʘʨʤʘʪʫʨʘ, ʢ ʢʦʪʦʨʦʡ ʧʨʠʚʘʨʠʚʘʶʪʩʷ 
ʩʪʘʣʴʥʳʝ ʧʣʘʩʪʠʥʳ (ʢʦʨʦʪʳʰʠ). ʉʪʝʨʞʥʠ ʫʩʠʣʝʥʠʷ ʩʥʘʯʘʣʘ ʫ ʦʜʥʦʡ ʦʧʦʨʳ ʧʨʠʚʘʨʠʚʘʶʪʩʷ ʢ 

ʧʣʘʩʪʠʥʘʤ ʠ ʥʘʛʨʝʚʘʶʪʩʷ ʜʦ ʪʨʝʙʫʝʤʦʡ ʪʝʤʧʝʨʘʪʫʨʳ ʪʦʢʦʤ ʚʳʩʦʢʦʡ ʯʘʩʪʦʪʳ, ʘ ʟʘʪʝʤ 

ʧʨʠʚʘʨʠʚʘʶʪʩʷ ʫ ʜʨʫʛʦʡ ʦʧʦʨʳ. ʇʦʩʣʝ ʦʩʪʳʚʘʥʠʷ ʩʪʝʨʞʥʠ ʦʢʘʟʳʚʘʶʪʩʷ ʚ ʥʘʧʨʷʞʝʥʥʦʤ 
ʩʦʩʪʦʷʥʠʠ. ʈʘʩʧʨʝʜʝʣʠʪʝʣʴʥʘʷ ʘʨʤʘʪʫʨʘ ʩʝʪʢʠ ʩ ʧʦʤʦʱʴʶ ʚʷʟʘʣʴʥʦʡ ʧʨʦʚʦʣʦʢʠ ʧʨʠʢʨʝʧʣʷʝʪʩʷ ʢ 

ʨʘʙʦʯʠʤ ʩʪʝʨʞʥʷʤ. ʇʦʩʣʝ ʫʩʠʣʝʥʠʷ ʧʦʪʦʣʦʯʥʘʷ ʧʦʚʝʨʭʥʦʩʪʴ ʧʣʠʪʳ ʦʰʪʫʢʘʪʫʨʠʚʘʝʪʩʷ ʠʣʠ 

ʧʦʢʨʳʚʘʝʪʩʷ ʪʦʨʢʨʝʪʙʝʪʦʥʦʤ. 

 
ʈʠʩ. 7. ʇʦʜʨʘʱʠʚʘʥʠʝ ʩ ʧʨʠʚʘʨʢʦʡ ʨʘʙʦʯʠʭ ʩʪʝʨʞʥʝʡ ʫʩʠʣʝʥʠʷ [16]: 

1 ï ʙʝʪʦʥ ʢʣ. ɺ15...ɺ25; 2 ï ʘʨʤʘʪʫʨʥʘʷ ʩʝʪʢʘ Ï8...16; 3 ï ʩʪʘʣʴʥʘʷ ʧʣʘʩʪʠʥʘ ŭ=8...12 

 

ʇʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʩʮʝʧʣʝʥʠʠ ʥʦʚʦʛʦ ʙʝʪʦʥʘ ʩʦ ʩʪʘʨʳʤ ʚʦʟʤʦʞʥʦ ʫʩʪʨʦʡʩʪʚʦ 
ʞʝʣʝʟʦʙʝʪʦʥʥʦʛʦ ʥʘʨʘʱʠʚʘʥʠʷ ʩʥʠʟʫ ʠ ʩʚʝʨʭʫ ʧʣʠʪʳ ʩ ʫʩʪʘʥʦʚʢʦʡ ʘʥʢʝʨʦʚ ʚ ʟʘʨʘʥʝʝ 

ʧʨʦʩʚʝʨʣʝʥʥʳʝ ʦʪʚʝʨʩʪʠʷ (ʨʠʩ. 8, 9).  

 
ʈʠʩ. 8. ʋʩʪʨʦʡʩʪʚʦ ʞʝʣʝʟʦʙʝʪʦʥʥʦʛʦ ʥʘʨʘʱʠʚʘʥʠʷ ʩʥʠʟʫ ʧʣʠʪʳ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʩʮʝʧʣʝʥʠʠ ʥʦʚʦʛʦ ʙʝʪʦʥʘ 
ʩʦ ʩʪʘʨʳʤ [16]:  1 ï ʫʩʠʣʠʚʘʝʤʘʷ ʞʝʣʝʟʦʙʝʪʦʥʥʘʷ ʧʣʠʪʘ; 2 ï ʞʝʣʝʟʦʙʝʪʦʥʥʦʝ ʥʘʨʘʱʠʚʘʥʠʝ; 3 ï ʩʪʘʣʴʥʘʷ 

ʧʦʣʦʩʘ, ʧʨʠʢʨʝʧʣʝʥʥʘʷ ʢ ʧʣʠʪʝ ʘʥʢʝʨʥʳʤʠ ʙʦʣʪʘʤʠ; 4 ï ʘʥʢʝʨʥʳʝ ʙʦʣʪʳ, ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʧʨʦʩʚʝʨʣʝʥʥʳʝ ʚ 

ʧʣʠʪʝ ʦʪʚʝʨʩʪʠʷ; 5 ï ʦʪʚʝʨʩʪʠʷ, ʧʨʦʩʚʝʨʣʝʥʥʳʝ ʚ ʧʣʠʪʝ; 6 ï ʰʘʡʙʳ; 7 ï ʘʨʤʘʪʫʨʥʘʷ ʩʝʪʢʘ, ʧʨʠʚʘʨʝʥʥʘʷ ʢ 

ʩʪʘʣʴʥʳʤ ʧʦʣʦʩʘʤ; 8 ï ʙʝʪʦʥ ʥʘʨʘʱʠʚʘʥʠʷ, ʥʘʥʦʩʠʤʳʡ ʤʝʪʦʜʦʤ ʪʦʨʢʨʝʪʠʨʦʚʘʥʠʷ; 9 ï ʧʦʚʝʨʭʥʦʩʪʴ 

ʫʩʠʣʠʚʘʝʤʦʡ ʧʣʠʪʳ, ʧʦʜʛʦʪʦʚʣʝʥʥʘʷ ʢ ʙʝʪʦʥʠʨʦʚʘʥʠʶ (ʟʘʯʠʩʪʢʘ, ʥʘʩʝʯʢʘ) 

 
ʈʠʩ. 9. ʋʩʪʨʦʡʩʪʚʦ ʞʝʣʝʟʦʙʝʪʦʥʥʦʛʦ ʥʘʨʘʱʠʚʘʥʠʷ ʩʚʝʨʭʫ ʧʣʠʪʳ ʧʨʠ ʥʝʜʦʩʪʘʪʦʯʥʦʤ ʩʮʝʧʣʝʥʠʠ ʥʦʚʦʛʦ 

ʙʝʪʦʥʘ ʩʦ ʩʪʘʨʳʤ [16]: 1 ï ʫʩʠʣʠʚʘʝʤʘʷ ʞʝʣʝʟʦʙʝʪʦʥʥʘʷ ʧʣʠʪʘ; 2 ï ʞʝʣʝʟʦʙʝʪʦʥʥʦʝ ʥʘʨʘʱʠʚʘʥʠʝ; 3 ï 

ʩʪʘʣʴʥʘʷ ʧʦʣʦʩʘ, ʧʨʠʢʨʝʧʣʝʥʥʘʷ ʢ ʧʣʠʪʝ ʘʥʢʝʨʥʳʤʠ ʩʪʝʨʞʥʷʤʠ; 4 ï ʘʥʢʝʨʥʳʝ ʩʪʝʨʞʥʠ ʩ ʢʨʶʢʘʤʠ, 

ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʚ ʧʨʦʩʚʝʨʣʝʥʥʳʝ ʦʪʚʝʨʩʪʠʷ; 5 ï ʦʪʚʝʨʩʪʠʷ, ʧʨʦʩʚʝʨʣʝʥʥʳʝ ʚ ʧʣʠʪʝ; 6 ï ʰʘʡʙʳ; 7 ï 

ʘʨʤʘʪʫʨʥʘʷ ʩʝʪʢʘ, ʧʨʠʢʨʝʧʣʝʥʥʘʷ ʢ ʧʣʠʪʝ ʘʥʢʝʨʥʳʤʠ ʩʪʝʨʞʥʷʤʠ; 8 ï ʧʦʚʝʨʭʥʦʩʪʴ ʫʩʠʣʠʚʘʝʤʦʡ ʧʣʠʪʳ, 

ʧʦʜʛʦʪʦʚʣʝʥʥʘʷ ʢ ʙʝʪʦʥʠʨʦʚʘʥʠʶ (ʟʘʯʠʩʪʢʘ, ʥʘʩʝʯʢʘ) 
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ɼʣʷ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʨʘʚʥʝʥʠʷ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʫʩʠʣʝʥʠʷ ʤʦʥʦʣʠʪʥʦʡ 

ʧʣʦʩʢʦʡ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʧʣʠʪʳ, ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ, ʢʘʣʴʢʫʣʷʪʠʚʥʳʝ, ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʠ ʩʤʝʪʥʳʝ 

ʨʘʩʯʸʪʳ ʙʳʣʠ ʚʳʧʦʣʥʝʥʳ ʨʘʥʝʝ ʚ ʠʩʩʣʝʜʦʚʘʥʠʷʭ. ʉʨʘʚʥʝʥʠʝ ʧʨʦʚʦʜʠʣʦʩʴ ʧʦ ʪʘʢʠʤ ʧʦʢʘʟʘʪʝʣʷʤ: 

ʪʨʫʜʦʸʤʢʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ ʫʩʠʣʝʥʠʷ, ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ ʫʩʠʣʝʥʠʷ, ʟʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ 
ʨʘʙʦʯʠʭ, ʩʤʝʪʥʘʷ ʩʪʦʠʤʦʩʪʴ ʫʩʠʣʝʥʠʷ, ʤʘʪʝʨʠʘʣʦʸʤʢʦʩʪʴ, ʤʘʰʠʥʦʸʤʢʦʩʪʴ, ʬʦʥʜ ʦʧʣʘʪʳ ʪʨʫʜʘ, 

ʥʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ ʠ ʩʤʝʪʥʘʷ ʧʨʠʙʳʣʴ. ʆʙʲʸʤ ʩʪʘʪʴʠ ʥʝ ʧʦʟʚʦʣʷʝʪ ʧʨʠʚʝʩʪʠ ʠʭ. ʇʦʵʪʦʤʫ ʚ ʩʪʘʪʴʝ 

ʥʠʞʝ ʧʦʢʘʟʘʥʳ ʦʩʥʦʚʥʳʝ ʚʳʢʣʘʜʢʠ.  
ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʚʠʜʘ ʫʩʠʣʝʥʠʷ ʤʦʥʦʣʠʪʥʦʡ ʧʣʠʪʳ ʧʝʨʝʢʨʳʪʠʷ, ʙʳʣʘ 

ʩʦʩʪʘʚʣʝʥʘ ʢʘʣʴʢʫʣʷʮʠʷ ʥʘ ʦʩʥʦʚʥʳʝ ʧʨʦʮʝʩʩʳ ʫʩʠʣʝʥʠʷ ʧʣʠʪʳ ʧʝʨʝʢʨʳʪʠʷ ʧʦ ʨʘʟʣʠʯʥʳʤ 

ʚʘʨʠʘʥʪʘʤ, ʧʨʦʚʝʜʝʥʳ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʝ ʨʘʩʯʸʪʳ ʠ ʧʦʩʪʨʦʝʥ ʛʨʘʬʠʢ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ. ɻʨʘʬʠʢ 
ʙʳʣ ʧʦʩʪʨʦʝʥ ʩ ʫʯʸʪʦʤ ʩʦʚʤʝʱʝʥʠʷ ʧʨʦʮʝʩʩʦʚ (ʧʦʪʦʯʥʳʡ ʤʝʪʦʜ), ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ 

ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʨʘʙʦʪ. ʂʦʣʠʯʝʩʪʚʦ ʨʘʙʦʯʠʭ ʜʣʷ ʧʦʜʩʯʝʪʘ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ 

ʨʘʙʦʪ ʧʨʠʥʠʤʘʣʦʩʴ ʩʦʛʣʘʩʥʦ ɽʅʠʈ ʧʦ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʧʨʦʮʝʩʩʘʤ. ʉʦʛʣʘʩʥʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ 

ʨʘʩʯʝʪʘʤ ʙʳʣʠ ʧʨʦʩʫʤʤʠʨʦʚʘʥʳ ʧʨʠʥʷʪʘʷ ʪʨʫʜʦʸʤʢʦʩʪʴ ʧʦ ʨʘʟʣʠʯʥʳʤ ʚʘʨʠʘʥʪʘʤ ʫʩʠʣʝʥʠʷ ʧʣʠʪʳ 
ʧʝʨʝʢʨʳʪʠʷ (ʨʠʩ. 10). ʇʦ ʛʨʘʬʠʢʫ ʚʠʜʥʦ, ʯʪʦ ʥʘʠʤʝʥʝʝ ʪʨʫʜʦʸʤʢʠʤ ʷʚʣʷʝʪʩʷ ʚʘʨʠʘʥʪ ʩ 

ʫʩʪʨʦʡʩʪʚʦʤ ʫʩʠʣʝʥʠʷ ʫʛʣʝʚʦʣʦʢʥʦʤ, ʘ ʥʘʠʙʦʣʝʝ ʪʨʫʜʦʝʤʢʠʤ ʷʚʣʷʝʪʩʷ ʚʘʨʠʘʥʪ ʩ ʫʩʠʣʝʥʠʝʤ ʩ 

ʧʦʤʦʱʴʶ ʰʧʦʥʦʢ. 

 
ʈʠʩ. 10. ʊʨʫʜʦʸʤʢʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʫʩʠʣʝʥʠʷ ʧʣʠʪʳ ʧʝʨʝʢʨʳʪʠʷ (ʯʝʣ.-ʜʥ.) 

 

ʉʦʛʣʘʩʥʦ ʛʨʘʬʠʢʫ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʠ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʦ ʫʩʠʣʝʥʠʶ ʧʣʠʪʳ ʧʝʨʝʢʨʳʪʠʷ 

ʨʘʟʣʠʯʥʳʤʠ ʚʘʨʠʘʥʪʘʤʠ (ʨʠʩ. 11), ʥʘʠʤʝʥʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ ʧʦ ʫʩʪʨʦʡʩʪʚʫ ʷʚʣʷʝʪʩʷ ʚʘʨʠʘʥʪ 
ʫʩʠʣʝʥʠʷ ʫʛʣʝʚʦʣʦʢʥʦʤ, ʘ ʥʘʠʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʷʚʣʷʝʪʩʷ ʚʘʨʠʘʥʪ ʫʩʠʣʝʥʠʷ ʘʥʢʝʨʘʤʠ. 

ɼʘʣʝʝ ʙʳʣʦ ʚʳʧʦʣʥʝʥʦ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʩʨʘʚʥʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʫʩʠʣʝʥʠʷ ʤʦʥʦʣʠʪʥʦʡ 

ʧʣʦʩʢʦʡ ʧʣʠʪʳ ʧʝʨʝʢʨʳʪʠʷ. ʇʦʢʘʟʘʪʝʣʠ ʦʞʠʜʘʝʤʦʡ ʩʪʦʠʤʦʩʪʠ ʠ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ ʧʦ ʫʩʪʨʦʡʩʪʚʫ 
ʨʘʟʣʠʯʥʳʭ ʚʠʜʦʚ ʫʩʠʣʝʥʠʷ ʧʣʠʪʳ ʧʝʨʝʢʨʳʪʠʷ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʦʙʲʝʢʪʫ ʧʨʝʜʩʪʘʚʠʪʝʣʶ 

ʦʧʨʝʜʝʣʷʣʠʩʴ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʧʨʦʛʨʘʤʤʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʜʣʷ ʩʤʝʪʥʳʭ ʨʘʩʯʝʪʦʚ 

"ɻʆʉʉʊʈʆʁʉʄɽʊɸ".  

ɿʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʨʘʙʦʯʠʭ (ʨʠʩ. 12) ʧʨʠ ʫʩʪʨʦʡʩʪʚʝ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʫʩʠʣʝʥʠʷ ʧʣʠʪʳ 
ʧʝʨʝʢʨʳʪʠʷ, ʥʘʠʤʝʥʴʰʘʷ ʧʨʠ ʫʩʪʨʦʡʩʪʚʝ ʚʘʨʠʘʥʪʘ ʩ ʫʩʠʣʝʥʠʝ ʫʛʣʝʚʦʣʦʢʥʦʤ, ʘ ʥʘʠʙʦʣʴʰʝʡ ʧʨʠ 

ʚʘʨʠʘʥʪʝ ʫʩʠʣʝʥʠʷ ʩʦ ʰʧʦʥʢʘʤʠ. 

ʉʤʝʪʥʘʷ ʩʪʦʠʤʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʫʩʠʣʝʥʠʷ ʧʣʠʪʳ ʧʝʨʝʢʨʳʪʠʷ ʥʘ 
ʢʦʥʢʨʝʪʥʦʤ ʦʙʲʝʢʪʝ ʧʨʝʜʩʪʘʚʠʪʝʣʝ (ʨʠʩ. 13) ʚʳʛʣʷʜʠʪ ʩʣʝʜʫʶʱʠʤ ʦʙʨʘʟʦʤ: ʥʘʠʤʝʥʴʰʫʶ 

ʩʪʦʠʤʦʩʪʴ ʠʤʝʝʪ ʚʘʨʠʘʥʪ ʩ ʫʩʠʣʝʥʠʝʤ ʫʛʣʝʚʦʣʦʢʥʦʤ. ɺʘʨʠʘʥʪʳ ʫʩʠʣʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʰʧʦʥʦʢ ʠ 

ʘʥʢʝʨʦʚ ʠʤʝʶʪ ʥʘʠʙʦʣʴʰʫʶ ʩʪʦʠʤʦʩʪʴ.  
ɸʥʘʣʠʟʠʨʫʷ ʩʪʨʫʢʪʫʨʫ ʩʤʝʪʥʦʡ ʩʪʦʠʤʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʫʩʠʣʝʥʠʷ ʧʣʠʪʳ 

ʤʥʦʛʦʵʪʘʞʥʦʛʦ ʟʜʘʥʠʷ, ʠ ʚ ʯʘʩʪʥʦʩʪʠ ʫʛʣʝʧʣʘʩʪʠʢʦʤ (ʨʠʩ. 14), ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʣʷ 

ʫʩʠʣʝʥʠʷ ʫʛʣʝʧʣʘʩʪʠʢʦʤ ʤʘʪʝʨʠʘʣʦʸʤʢʦʩʪʴ ʩʦʩʪʘʚʠʣʘ 37,4% ʤʘʰʠʥʦʸʤʢʦʩʪʴ ï 15,3%, ʫʜʝʣʴʥʳʡ 

ʚʝʩ ʟʘʨʘʙʦʪʥʦʡ ʧʣʘʪʳ 20,6%, ʥʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ 16,4%, ʩʤʝʪʥʘʷ ʧʨʠʙʳʣʴ 10,3%. 
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ʈʠʩ. 11. ʇʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʫʩʠʣʝʥʠʷ ʧʣʠʪʳ ʧʝʨʝʢʨʳʪʠʷ (ʜʥʠ) 

 

 
 

ʈʠʩ. 12. ɿʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʨʘʙʦʯʠʭ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʫʩʠʣʝʥʠʷ ʧʣʠʪʳ ʧʝʨʝʢʨʳʪʠʷ (ʪʳʩ. ʨʫʙ.) 

 

 
ʈʠʩ. 13. ʉʤʝʪʥʘʷ ʩʪʦʠʤʦʩʪʴ ʫʩʪʨʦʡʩʪʚʘ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʫʩʠʣʝʥʠʷ ʧʣʠʪʳ ʧʝʨʝʢʨʳʪʠʷ (ʪʳʩ. ʨʫʙ.) 
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ʈʠʩ. 14. ʉʪʨʫʢʪʫʨʘ ʩʤʝʪʥʦʡ ʩʪʦʠʤʦʩʪʠ ʫʩʠʣʝʥʠʷ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʧʣʠʪʳ ʫʛʣʝʚʦʣʦʢʥʦʤ, % 

 
ʀʟ ʚʩʝʭ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ 

ʷʚʣʷʝʪʩʷ ʩʤʝʪʥʘʷ ʩʪʦʠʤʦʩʪʴ. ʕʢʦʥʦʤʠʯʝʩʢʘʷ ʦʮʝʥʢʘ, ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʚ ʨʘʙʦʪʝ ʚʘʨʠʘʥʪʦʚ 

ʫʩʠʣʝʥʠʡ ʧʨʦʠʟʚʝʜʝʥʘ ʥʘ ʦʩʥʦʚʝ ʩʤʝʪʥʳʭ ʨʘʩʯʝʪʦʚ. ʈʝʟʫʣʴʪʘʪʳ ʩʤʝʪʥʳʭ ʨʘʩʯʝʪʦʚ ʩʚʝʜʝʥʳ ʚ 
ʪʘʙʣʠʮʫ 1. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʜʣʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʚ ʨʘʙʦʪʝ ʧʣʠʪʳ 

ʧʝʨʝʢʨʳʪʠʷ, ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʤ ʚʠʜʦʤ ʫʩʠʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʫʩʠʣʝʥʠʝ ʫʛʣʝʚʦʣʦʢʥʦʤ. 
 

ʊʘʙʣʠʮʘ 1.  

ʈʝʟʫʣʴʪʘʪʳ ʩʤʝʪʥʳʭ ʨʘʩʯʝʪʦʚ ʩʪʦʠʤʦʩʪʠ ʚʘʨʠʘʥʪʦʚ ʫʩʠʣʝʥʠʷ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʧʣʠʪʳ 

ɺʘʨʠʘʥʪʳ ʫʩʠʣʝʥʠʷ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʧʣʠʪʳ ʉʤʝʪʥʘʷ ʩʪʦʠʤʦʩʪʴ, ʪʳʩ. ʨʫʙ. 

ɺʘʨʠʘʥʪ 1. ʋʩʠʣʝʥʠʝ ʧʣʠʪʳ ʫʛʣʝʚʦʣʦʢʥʦʤ 381,02 

ɺʘʨʠʘʥʪ 2. ʅʘʨʘʱʠʚʘʥʠʝ ʤʦʥʦʣʠʪʥʦʛʦ ʩʣʦʷ ʩʚʝʨʭʫ 649,43 

ɺʘʨʠʘʥʪ 3. ʅʘʨʘʱʠʚʘʥʠʝ ʤʦʥʦʣʠʪʥʦʛʦ ʩʣʦʷ ʩʚʝʨʭʫ ʩ 
ʫʩʪʨʦʡʩʪʚʦʤ ʰʧʦʥʦʢ 

739,61 

ɺʘʨʠʘʥʪ 4. ʅʘʨʘʱʠʚʘʥʠʝ ʤʦʥʦʣʠʪʥʦʛʦ ʩʣʦʷ ʩʥʠʟʫ ʩ 

ʫʩʪʨʦʡʩʪʚʦʤ ʘʥʢʝʨʦʚ 
698,71 

ɺʘʨʠʘʥʪ 5. ʅʘʨʘʱʠʚʘʥʠʝ ʤʦʥʦʣʠʪʥʦʛʦ ʩʣʦʷ ʩʚʝʨʭʫ ʩ 

ʫʩʪʨʦʡʩʪʚʦʤ ʘʥʢʝʨʦʚ 
767,8 

 

ɺʓɺʆɼʓ 

ʋʛʣʝʨʦʜʥʳʝ ʚʦʣʦʢʥʘ ʷʚʣʷʶʪʩʷ ʦʜʥʠʤʠ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ, ʞʝʩʪʢʠʭ ʠ ʧʨʦʯʥʳʭ 
ʚʦʣʦʢʦʥ ʢʦʤʧʦʟʠʮʠʦʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʜʣʷ ʫʩʠʣʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

(ʚʳʩʦʢʘʷ ʧʨʦʯʥʦʩʪʴ ʥʘ ʨʘʩʪʷʞʝʥʠʝ ʠ ʤʦʜʫʣʴ ʫʧʨʫʛʦʩʪʠ), ʦʙʣʘʜʘʶʪ ʤʘʣʦʡ ʧʣʦʪʥʦʩʪʴʶ, ʤʦʛʫʪ 

ʧʦʚʪʦʨʷʪʴ ʧʨʘʢʪʠʯʝʩʢʠ ʣʶʙʳʝ ʬʦʨʤʳ ʫʩʠʣʠʚʘʝʤʦʡ ʢʦʥʩʪʨʫʢʮʠʠ, ʥʝ ʪʨʝʙʫʝʪ ʛʨʦʤʦʟʜʢʠʭ 

ʧʨʠʩʧʦʩʦʙʣʝʥʠʡ ʜʣʷ ʤʦʥʪʘʞʘ, ʪʨʫʜʦʝʤʢʦʩʪʴ ʫʩʪʘʥʦʚʢʠ ʤʠʥʠʤʘʣʴʥʘ. ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʜʘʥʥʳʝ 
ʤʘʪʝʨʠʘʣʳ ʥʘʰʣʠ ʰʠʨʦʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʜʣʷ ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ ʥʝʩʫʱʝʡ ʩʧʦʩʦʙʥʦʩʪʠ ʠ ʫʩʠʣʝʥʠʷ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʨʘʟʣʠʯʥʳʭ ʠʥʞʝʥʝʨʥʳʭ ʩʦʦʨʫʞʝʥʠʡ, ʠʩʧʦʣʴʟʫʶʪʩʷ ʧʨʠ ʨʝʩʪʘʚʨʘʮʠʠ 

ʧʘʤʷʪʥʠʢʦʚ ʘʨʭʠʪʝʢʪʫʨʳ. 
ʋʛʣʝʧʣʘʩʪʠʢ ʚʳʙʨʘʥ ʚ ʢʘʯʝʩʪʚʝ ʦʙʲʝʢʪʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʨʠʯʠʥʝ ʝʛʦ ʥʘʠʙʦʣʝʝ ʰʠʨʦʢʦʛʦ 

ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʠ ʠ ʯʘʩʪʦʛʦ ʧʨʠʤʝʥʝʥʠʷ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʟʚʦʣʷʶʪ ʩʜʝʣʘʪʴ 

ʩʣʝʜʫʶʱʠʝ ʚʳʚʦʜʳ: 
1. ʉʦʛʣʘʩʥʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʤ ʨʘʩʯʝʪʘʤ ʥʘʠʤʝʥʝʝ ʪʨʫʜʦʸʤʢʠʤ ʷʚʣʷʝʪʩʷ ʚʘʨʠʘʥʪ ʩ 

ʫʩʪʨʦʡʩʪʚʦʤ ʫʩʠʣʝʥʠʷ ʫʛʣʝʚʦʣʦʢʥʦʤ, ʘ ʥʘʠʙʦʣʝʝ ʪʨʫʜʦʝʤʢʠʤ ʷʚʣʷʝʪʩʷ ʚʘʨʠʘʥʪ ʩ ʫʩʠʣʝʥʠʝʤ ʩ 

ʧʦʤʦʱʴʶ ʰʧʦʥʦʢ. 

2. ʅʘʠʤʝʥʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʤ ʧʦ ʫʩʠʣʝʥʠʶ ʧʣʠʪʳ ʧʝʨʝʢʨʳʪʠʷ, ʷʚʣʷʝʪʩʷ ʚʘʨʠʘʥʪ ʫʩʠʣʝʥʠʷ 
ʫʛʣʝʚʦʣʦʢʥʦʤ, ʘ ʥʘʠʙʦʣʝʝ ʧʨʦʜʦʣʞʠʪʝʣʴʥʳʡ ʷʚʣʷʝʪʩʷ ʚʘʨʠʘʥʪ ʫʩʠʣʝʥʠʷ ʘʥʢʝʨʘʤʠ.  

3. ɿʘʨʘʙʦʪʥʘʷ ʧʣʘʪʘ ʨʘʙʦʯʠʭ ʧʨʠ ʫʩʪʨʦʡʩʪʚʝ ʨʘʟʣʠʯʥʳʭ ʚʘʨʠʘʥʪʦʚ ʫʩʠʣʝʥʠʷ ʧʣʠʪʳ 

ʧʝʨʝʢʨʳʪʠʷ, ʥʘʠʤʝʥʴʰʘʷ ʦʢʘʟʘʣʘʩʴ ʧʨʠ ʫʩʪʨʦʡʩʪʚʝ ʚʘʨʠʘʥʪʘ ʩ ʫʩʠʣʝʥʠʝ ʫʛʣʝʚʦʣʦʢʥʦʤ, ʘ 
ʥʘʠʙʦʣʴʰʝʡ ʧʨʠ ʚʘʨʠʘʥʪʝ ʫʩʠʣʝʥʠʷ ʩʦ ʰʧʦʥʢʘʤʠ. 

37,41 

15,33 

20,61 

16,37 

10,28 
ʄʘʪʝʨʠʘʣʳ 

ʄʘʰʠʥʳ ʠ 

ʤʝʭʘʥʠʟʤʳ 

ʌʆʊ 

ʅʘʢʣʘʜʥʳʝ ʨʘʩʭʦʜʳ 

ʉʤʝʪʥʘʷ ʧʨʠʙʳʣʴ 
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4. ʇʦ ʨʝʟʫʣʴʪʘʪʘʤ ʧʨʦʚʝʜʝʥʥʳʭ ʨʘʩʯʝʪʦʚ ʩʤʝʪʥʦʡ ʩʪʦʠʤʦʩʪʠ ʚʘʨʠʘʥʪʦʚ ʫʩʠʣʝʥʠʷ ʧʣʠʪʳ 

ʧʝʨʝʢʨʳʪʠʷ ʥʘʠʤʝʥʴʰʫʶ ʩʪʦʠʤʦʩʪʴ ʠʤʝʝʪ ʚʘʨʠʘʥʪ ʩ ʫʩʠʣʝʥʠʝʤ ʫʛʣʝʚʦʣʦʢʥʦʤ. ɺʘʨʠʘʥʪʳ 

ʫʩʠʣʝʥʠʷ ʩ ʧʦʤʦʱʴʶ ʰʧʦʥʦʢ ʠ ʘʥʢʝʨʦʚ ʠʤʝʶʪ ʥʘʠʙʦʣʴʰʫʶ ʩʪʦʠʤʦʩʪʴ. 

ʀʟ ʚʩʝʭ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʦʚ, ʥʘʠʙʦʣʝʝ ʟʥʘʯʠʤʳʤ 
ʷʚʣʷʝʪʩʷ ʩʤʝʪʥʘʷ ʩʪʦʠʤʦʩʪʴ. ɸʥʘʣʠʟʠʨʫʷ ʧʨʦʚʝʜʝʥʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ 

ʥʘʠʙʦʣʝʝ ʵʢʦʥʦʤʠʯʥʳʤ ʚʠʜʦʤ ʫʩʠʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʫʩʠʣʝʥʠʝ ʫʛʣʝʚʦʣʦʢʥʦʤ. 

 

ʇɽʈʉʇɽʂʊʀɺʓ ɼɸʃʔʅɽʁʐʀʍ ʀʉʉʃɽɼʆɺɸʅʀʁ 

ɼʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʫʜʫʪ ʥʘʧʨʘʚʣʝʥʳ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʫʩʠʣʝʥʠʶ ʧʣʦʩʢʦʡ ʤʦʥʦʣʠʪʥʦʡ ʞʝʣʝʟʦʙʝʪʦʥʥʦʡ ʧʣʠʪʳ 
ʧʝʨʝʢʨʳʪʠʷ ʫʛʣʝʚʦʣʦʢʥʦʤ. 
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ECONOMIC SUBSTANTIATION OF SELECTION A METHOD OF STRENGTHENING 

CONCRETE ELEMENTS OF STRUCTURES 

 

Akimov S.F., Akimova E.Sh.
 

 

 V.I. Vernadsky Crimean Federal University, Simferopol, Crimea 
 
Annotation. In process of  repairing or renovating buildings and structures, there is often a need for reinforcement of structures, 
the bearing capacity of which has been lost. The traditional methods used to perform the work with reinforcement of structures 
are, in most cases, complex and time-consuming. Today, abroad, and more recently in Russia, the system of reinforcement of 
structures with the help of external reinforcement with high-strength polymeric materials ï carbon and glass-reinforced plastics ï 

has become widespread. The essence of the new technology is that the lack of load-bearing capacity of structures is compensated 
by gluing to the surface special modified and epoxy resins of fabrics made of carbon and glass filaments, or finished elements 
from them. Strengthening by polymeric composite materials is used to increase the bearing capacity of crack resistance, rigidity 
of the structure, their seismic resistance and a significant increase in resistance to dynamic and shock loads. 

 
Keywords: strengthening reinforced concrete structures, composite materials, carbon fiber reinforced plastics, slabs. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʚʳʧʦʣʥʝʥ ʘʥʘʣʠʟ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʈʦʩʩʠʠ. ʇʦʢʘʟʘʥʘ ʨʦʣʴ 
ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʚ ʨʝʥʦʚʘʮʠʶ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʢʘʢ ʥʝʦʙʭʦʜʠʤʦʛʦ ʫʩʣʦʚʠʷ 
ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. ʇʨʦʠʟʚʝʜʝʥʘ ʦʮʝʥʢʘ ʜʠʥʘʤʠʢʠ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʙʥʦʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦ-
ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʦʙʲʝʢʪʦʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ɺʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʧʨʦʙʣʝʤʳ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʚ ʨʝʥʦʚʘʮʠʶ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ. ɺʳʧʦʣʥʝʥʘ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʚ 
ʨʝʥʦʚʘʮʠʶ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʈʦʩʩʠʠ ʠ ʚ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ ʚ ʮʝʣʷʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ 
ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʝʦʙʭʦʜʠʤʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʦʚ ʠʥʚʝʩʪʠʮʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʝʥʦʚʘʮʠʶ ʦʩʥʦʚʥʳʭ 
ʬʦʥʜʦʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʨʝʥʦʚʘʮʠʷ, ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʠʥʚʝʩʪʠʮʠʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ, ʠʥʩʪʨʫʤʝʥʪʳ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ. 

 

ɺɺɽɼɽʅʀɽ 

ʇʨʦʤʳʰʣʝʥʥʦʩʪʴ ʷʚʣʷʝʪʩʷ ʚʘʞʥʝʡʰʝʡ ʦʪʨʘʩʣʴʶ ʥʘʨʦʜʥʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʧʦʩʢʦʣʴʢʫ 

ʬʦʨʤʠʨʫʝʪ ʤʘʪʝʨʠʘʣʴʥʳʝ ʫʩʣʦʚʠʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʩʝʡ ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʩʠʩʪʝʤʳ ï ʩʦʟʜʘʥʠʝ 
ʩʨʝʜʩʪʚ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʧʨʝʜʤʝʪʦʚ ʪʨʫʜʘ, ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, ʧʦʪʨʝʙʣʷʝʤʳʭ ʚʦ ʚʩʝʭ ʩʬʝʨʘʭ 

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʳʩʪʫʧʘʝʪ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʨʘʩʰʠʨʝʥʥʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʦʚʘʨʦʚ, ʷʚʣʷʶʱʝʝʩʷ 
ʥʝʦʪʲʝʤʣʝʤʳʤ ʫʩʣʦʚʠʝʤ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʢʘʢ ʥʘ ʫʨʦʚʥʝ ʩʪʨʘʥʳ ʚ ʮʝʣʦʤ, ʪʘʢ ʠ ʥʘ ʫʨʦʚʥʝ 

ʨʝʛʠʦʥʦʚ, ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʨʘʟʚʠʪʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʩʬʝʨʳ ʠ ʧʦʚʳʰʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ 

ʘʢʪʠʚʥʦʩʪʠ ï ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʜʠʥʘʤʠʢʘ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʬʦʨʤʠʨʫʝʪ 

ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʨʦʩʪʘ ʩʧʨʦʩʘ ʥʘ ʧʨʦʤʳʰʣʝʥʥʳʝ ʪʦʚʘʨʳ ʠ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʦʚ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 
ʧʨʦʠʟʚʦʜʩʪʚʘ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʚʳʩʪʫʧʘʝʪ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʦʙʥʦʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦ-

ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʧʦʚʳʰʝʥʠʷ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ. 

ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ, ʠʟʫʯʝʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʘʥʘʣʠʟ ʧʨʦʙʣʝʤ 
ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʚ ʨʝʥʦʚʘʮʠʶ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚʳʩʪʫʧʘʶʪ ʥʝʦʙʭʦʜʠʤʳʤʠ 

ʫʩʣʦʚʠʷʤʠ ʜʣʷ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʦʟʤʦʞʥʦʩʪʝʡ ʫʣʫʯʰʝʥʠʷ ʜʠʥʘʤʠʢʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʩʬʝʨʝ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʨʠʪʦʢʫ ʠʥʚʝʩʪʠʮʠʡ ʚ 
ʦʙʥʦʚʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. 

 

ɸʅɸʃʀɿ ʇʋɹʃʀʂɸʎʀʁ, ʄɸʊɽʈʀɸʃʆɺ, ʄɽʊʆɼʆɺ 

ʀʟʫʯʝʥʠʝʤ ʚʦʧʨʦʩʦʚ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʘʥʘʣʠʟʦʤ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ 
ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʠʩʩʣʝʜʦʚʘʥʠʝʤ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʚ 

ʨʝʥʦʚʘʮʠʶ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʟʘʥʠʤʘʶʪʩʷ ʪʘʢʠʝ ʫʯʝʥʳʝ, ʢʘʢ ɺ.ʉ. ʃʠʩʠʥ, ɺ.ʈ. ʃʠʚʰʠʮ, 

ɺ.ɺ. ʂʫʣʝʰʦʚ, ɺ.ɽ. ʉʝʣʠʚʝʨʩʪʦʚ, ʆ.ʉ. ʉʫʭʘʨʝʚ, ɸ.ɺ. ɸʣʝʢʩʝʝʚ, ɺ.ʀ. ʄʳʩʘʯʝʥʢʦ, ʀ.ɸ. ɹʘʙʢʠʥ.  
 

ʎɽʃʔ ʀ ʇʆʉʊɸʅʆɺʂɸ ɿɸɼɸʏʀ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʦʩʥʦʚʥʳʭ ʧʨʦʙʣʝʤ ʧʨʠʚʣʝʯʝʥʠʷ 

ʠʥʚʝʩʪʠʮʠʡ ʚ ʨʝʥʦʚʘʮʠʶ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʈʦʩʩʠʠ. ʀʟʫʯʝʥʠʝ ʨʝʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ 
ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʩʚʷʟʘʥʦ ʢʘʢ ʩ ʦʮʝʥʢʦʡ ʧʘʨʘʤʝʪʨʦʚ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʩʬʝʨʝ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʦʙʲʝʤʦʚ, ʜʠʥʘʤʠʢʠ, 

ʠʩʪʦʯʥʠʢʦʚ ʠ ʩʪʨʫʢʪʫʨʳ ʠʥʚʝʩʪʠʮʠʡ, ʘ ʪʘʢʞʝ ï ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, ʦʧʨʝʜʝʣʷʶʱʠʭ 
ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʩʠʪʫʘʮʠʶ), ʪʘʢ ʠ ʩ ʘʥʘʣʠʟʦʤ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʠʚʣʝʯʝʥʠʷ 

ʠʥʚʝʩʪʠʮʠʡ ʚ ʨʝʥʦʚʘʮʠʶ ʦʙʲʝʢʪʦʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

 

ʆʉʅʆɺʅʆʁ ʈɸɿɼɽʃ  

ɺʟʘʠʤʦʩʚʷʟʴ ʠ ʚʟʘʠʤʦʚʣʠʷʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʩʬʝʨʳ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʠʣʣʶʩʪʨʠʨʫʝʪ ʟʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʦʙʲʝʤʘʤʠ ʚʘʣʦʚʦʛʦ ʥʘʢʦʧʣʝʥʠʷ ʦʩʥʦʚʥʦʛʦ ʢʘʧʠʪʘʣʘ, ʠʥʜʝʢʩʦʤ 



ʕʢʦʥʦʤʠʢʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ˉ 1 (66) 2018 ʛ. 
 

43 

 

ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʨʘʩʩʯʠʪʳʚʘʝʪʩʷ ʆʨʛʘʥʠʟʘʮʠʝʡ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʠ ʨʘʟʚʠʪʠʷ OECD [1]) ʠ ʦʙʲʝʤʦʤ ʚʘʣʦʚʦʛʦ ʚʥʫʪʨʝʥʥʝʛʦ ʧʨʦʜʫʢʪʘ ʥʘ ʜʫʰʫ 

ʥʘʩʝʣʝʥʠʷ ʚ ʩʪʨʘʥʘʭ ʤʠʨʘ (ʩʤ. ʨʠʩʫʥʦʢ 1) ï ʩ ʫʚʝʣʠʯʝʥʠʝʤ ʦʙʲʝʤʦʚ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʨʘʩʪʝʪ ʠ 

ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪʨʘʞʘʝʪʩʷ ʥʘ ʢʘʯʝʩʪʚʝ 
ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ (ʨʠʩʫʥʦʢ 1). 

 

 
ʈʠʩ. 1. ɿʘʚʠʩʠʤʦʩʪʴ ʤʝʞʜʫ ʚʘʣʦʚʳʤ ʥʘʢʦʧʣʝʥʠʝʤ ʦʩʥʦʚʥʦʛʦ ʢʘʧʠʪʘʣʘ ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ, ʚʘʣʦʚʳʤ 

ʚʥʫʪʨʝʥʥʠʤ ʧʨʦʜʫʢʪʦʤ (ɺɺʇ) ʥʘ ʜʫʰʫ ʥʘʩʝʣʝʥʠʷ ʠ ʠʥʜʝʢʩʦʤ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʚ ʩʪʨʘʥʘʭ ʤʠʨʘ ʚ 

2015-2016 ʛʛ. (ʧʣʦʱʘʜʴ ʢʨʫʛʘ ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʝʣʠʯʠʥʫ ʠʥʜʝʢʩʘ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ*  

*ʉʦʩʪʘʚʣʝʥʦ ʠ ʨʘʩʩʯʠʪʘʥʦ ʧʦ ʜʘʥʥʳʤ [1, 2] 

 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʈʦʩʩʠʠ ʚ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʩʪʝʧʝʥʠ 

ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʫʨʦʚʥʶ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ ï ʦ ʯʝʤ ʛʦʚʦʨʠʪ ʥʠʟʢʠʡ ʧʦ ʩʨʘʚʥʝʥʠʶ ʩ ʨʘʟʚʠʪʳʤʠ ʩʪʨʘʥʘʤʠ 

ʠʥʜʝʢʩ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ (ʩʤ. ʨʠʩʫʥʦʢ 1), ʥʝʚʳʩʦʢʦʝ ʟʥʘʯʝʥʠʝ ʢʦʪʦʨʦʛʦ ʦʙʫʩʣʦʚʣʝʥʦ 

ʢʘʢ ʥʝʜʦʩʪʘʪʦʯʥʳʤʠ ʦʙʲʝʤʘʤʠ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʪʘʢ ʠ ʚʦ ʤʥʦʛʦʤ 
ʥʝʩʦʦʪʚʝʪʩʪʚʫʶʱʝʤ ʩʦʚʨʝʤʝʥʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʩʦʩʪʦʷʥʠʝʤ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ, ʯʪʦ, ʚ 

ʩʚʦʶ ʦʯʝʨʝʜʴ, ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʥʠʟʢʫʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʦʪʨʘʩʣʠ ʠ ʥʘ ʨʦʩʩʠʡʩʢʦʤ, 

ʠ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʨʳʥʢʘʭ. ʊʘʢ, ʩʪʝʧʝʥʴ ʠʟʥʦʩʘ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 
ʚ ʈʦʩʩʠʠ ʚ 2016 ʛʦʜʫ ʩʦʩʪʘʚʣʷʣʘ 50,0 %, ʘ ʢʦʵʬʬʠʮʠʝʥʪ ʦʙʥʦʚʣʝʥʠʷ ï 5,5 % (ʨʠʩ. 2). 

 

 
ʈʠʩ. 2. ɼʠʥʘʤʠʢʘ ʩʪʝʧʝʥʠ ʠʟʥʦʩʘ ʠ ʢʦʵʬʬʠʮʠʝʥʪʘ ʦʙʥʦʚʣʝʥʠʷ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ 

ʈʦʩʩʠʠ [3] 

 

ʂʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ, ʦʧʨʝʜʝʣʷʶʱʠʤ ʧʨʦʮʝʩʩʳ ʦʙʥʦʚʣʝʥʠʷ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ 
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ɻʝʨʤʘʥʠʷ; 0,547
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ʙʘʟʳ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʷʚʣʷʝʪʩʷ ʠʥʚʝʩʪʠʨʦʚʘʥʠʝ ʚ ʨʝʥʦʚʘʮʠʶ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʚʳʩʪʫʧʘʶʱʫʶ ʥʝʦʙʭʦʜʠʤʳʤ ʫʩʣʦʚʠʝʤ ʧʦʚʳʰʝʥʠʷ ʢʘʯʝʩʪʚʘ ʧʨʦʜʫʢʮʠʠ, ʫʩʪʦʡʯʠʚʦʛʦ ʠ 

ʩʪʨʫʢʪʫʨʥʦ-ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ 

ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ, ʟʘʣʦʞʝʥʥʳʭ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʫʶ ʧʨʦʛʨʘʤʤʫ çʈʘʟʚʠʪʠʝ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ 
ʧʦʚʳʰʝʥʠʝ ʝʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠè, ʨʘʟʨʘʙʦʪʘʥʥʫʶ ʄʠʥʧʨʦʤʪʦʨʛʦʤ ʈʦʩʩʠʠ [4]. 

ɺʣʦʞʝʥʠʝ ʠʥʚʝʩʪʠʮʠʡ ʚ ʨʝʥʦʚʘʮʠʶ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, ʩʦʟʜʘʚʘʷ ʤʘʪʝʨʠʘʣʴʥʳʡ ʙʘʟʠʩ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʢʠ, ʦʧʨʝʜʝʣʷʝʪ ʜʠʥʘʤʠʢʫ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʩʪʨʘʥʳ ï 
ʚʟʘʠʤʦʩʚʷʟʴ ʤʝʞʜʫ ʚʘʣʦʚʳʤ ʚʥʫʪʨʝʥʥʠʤ ʧʨʦʜʫʢʪʦʤ ʠ ʠʥʚʝʩʪʠʮʠʷʤʠ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ 

ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚ ʧʦʜʪʚʝʨʞʜʘʝʪʩʷ ʩʫʱʝʩʪʚʝʥʥʦʡ ʢʦʨʨʝʣʷʮʠʦʥʥʦʡ ʟʘʚʠʩʠʤʦʩʪʴʶ ï 

ʢʦʵʬʬʠʮʠʝʥʪ ʢʦʨʨʝʣʷʮʠʠ, ʨʘʩʩʯʠʪʘʥʥʳʡ ʧʦ ʜʘʥʥʳʤ ʦ ʚʝʣʠʯʠʥʝ ɺɺʇ ʠ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ 
ʢʘʧʠʪʘʣ ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚ ʚ ʈʦʩʩʠʠ ʟʘ 2010-2016 ʛʛ., ʩʦʩʪʘʚʠʣ 0,969 (ʨʘʩʩʯʠʪʘʥʦ ʧʦ 

[5]). 

ʀʥʚʝʩʪʠʮʠʠ ʚ ʨʘʟʚʠʪʠʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʈʦʩʩʠʠ ʚ 2016 ʛʦʜʫ ʩʦʩʪʘʚʠʣʠ 

2123,7 ʤʣʨʜ. ʨʫʙ. ʠʣʠ 14,6 % ʦʪ ʦʙʱʝʛʦ ʦʙʲʝʤʘ ʠʥʚʝʩʪʠʮʠʡ ʚ ʵʢʦʥʦʤʠʢʫ ʈʦʩʩʠʠ (ʯʝʪʚʝʨʪʦʝ ʤʝʩʪʦ ʚ 
ʩʪʨʫʢʪʫʨʝ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ [5]). ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʦʪʨʘʞʘʶʪʩʷ ʧʦʩʣʝʜʩʪʚʠʷ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ 2014-

2015 ʛʛ. ï ʪʘʢ, ʧʦʚʳʰʝʥʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʥʘʙʣʶʜʘʣʦʩʴ ʚ ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ 
ʧʨʦʠʟʚʦʜʩʪʚʘʭ ʜʦ 2012 ʛ., ʟʘʪʝʤ ʧʨʦʠʟʦʰʝʣ ʟʘʤʝʪʥʳʡ ʩʧʘʜ ʦʙʲʝʤʦʚ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ï ʠʥʜʝʢʩʳ 

ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʲʝʤʘ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ʩʥʠʟʠʣʠʩʴ ʩ 112,4 % ʚ 2012 ʛʦʜʫ ʜʦ 90,2 % ʚ 

2016 ʛʦʜʫ (ʨʠʩ. 3). ɼʠʥʘʤʠʢʘ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ʚ ʦʪʨʘʩʣʝʚʦʤ ʨʘʟʨʝʟʝ ʛʦʚʦʨʠʪ ʦ ʪʦʤ, 
ʯʪʦ ʩʦʭʨʘʥʝʥʠʝ ʥʝʢʦʪʦʨʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʚ ʩʬʝʨʝ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ ʚ 2014-2016 ʛʛ. (ʠʥʜʝʢʩ 

ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʲʝʤʘ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ʚ ʈʦʩʩʠʠ ʚ ʮʝʣʦʤ ʚ 2016 ʛʦʜʫ ʩʦʩʪʘʚʠʣ 99,1 % 

[5]) ʦʙʫʩʣʦʚʣʝʥʦ ʩʦʭʨʘʥʷʶʱʝʤʩʷ ʨʦʩʪʦʤ ʦʙʲʝʤʘ ʠʥʚʝʩʪʠʮʠʡ ʚ ʜʦʙʳʚʘʶʱʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʚ 

2016 ʛʦʜʫ ʠʥʚʝʩʪʠʮʠʠ ʧʦ ʚʠʜʫ ʜʝʷʪʝʣʴʥʦʩʪʠ çɼʦʙʳʯʘ ʧʦʣʝʟʥʳʭ ʠʩʢʦʧʘʝʤʳʭè ʚʳʨʦʩʣʠ ʥʘ 15,8 %. 
 

 
ʈʠʩ. 3. ʀʥʜʝʢʩʳ ʬʠʟʠʯʝʩʢʦʛʦ ʦʙʲʝʤʘ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ (ʚ ʩʦʧʦʩʪʘʚʠʤʳʭ ʮʝʥʘʭ, ʚ 

ʧʨʦʮʝʥʪʘʭ ʢ ʧʨʝʜʳʜʫʱʝʤʫ ʛʦʜʫ* 

*ʉʦʩʪʘʚʣʝʥʦ ʧʦ ʜʘʥʥʳʤ [5] 

 
ɺ ʫʩʣʦʚʠʷʭ ʥʝʩʪʘʙʠʣʴʥʦʡ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠʠ ʦʩʥʦʚʥʦʡ ʦʙʲʝʤ ʠʥʚʝʩʪʠʮʠʡ 

ʭʦʟʷʡʩʪʚʫʶʱʠʤʠ ʩʫʙʲʝʢʪʘʤʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʥʘʧʨʘʚʣʷʝʪʩʷ ʥʘ ʧʦʜʜʝʨʞʘʥʠʝ ʠ ʦʙʥʦʚʣʝʥʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʦʙʨʫʜʦʚʘʥʠʷ, ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʧʨʝʜʝʣʷʶʱʝʛʦ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ 

ʧʦʢʘʟʘʪʝʣʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ï ʦʩʥʦʚʥʳʤʠ ʮʝʣʷʤʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ 
ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʷʚʣʷʶʪʩʷ ʟʘʤʝʥʘ ʠʟʥʦʰʝʥʥʦʡ ʪʝʭʥʠʢʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ, 

ʘʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʤʝʭʘʥʠʟʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʝʛʦ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ ʠ ʩʥʠʞʝʥʠʝ 

ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ. ɺʩʝʛʦ 19 % ʦʨʛʘʥʠʟʘʮʠʡ ʚ 2016 ʛʦʜʫ ʥʘʧʨʘʚʠʣʦ ʠʥʚʝʩʪʠʮʠʠ ʥʘ 
ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʩʦʟʜʘʥʠʝ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ, ʪʦʛʜʘ ʢʘʢ ʚ 2000 ʛʦʜʫ ʠʭ ʜʦʣʷ ʙʳʣʘ 

ʨʘʚʥʘ 30 % (ʨʠʩ. 4). 
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ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʛʘʟʘ ʠ ʚʦʜʳ 
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ʈʠʩ. 4. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʡ ʜʦʙʳʚʘʶʱʠʭ, ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ 

ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ, ʛʘʟʘ ʠ ʚʦʜʳ ʧʦ ʦʮʝʥʢʝ ʮʝʣʝʡ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ [5] 
 

ʆʧʨʝʜʝʣʷʶʱʠʤ ʠʩʪʦʯʥʠʢʦʤ ʠʥʚʝʩʪʠʮʠʡ ʚ ʨʝʥʦʚʘʮʠʶ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʷʚʣʷʶʪʩʷ 

ʩʦʙʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘ ʦʨʛʘʥʠʟʘʮʠʡ, ʜʦʣʷ ʢʦʪʦʨʳʭ ʚ 2016 ʛʦʜʫ ʩʦʩʪʘʚʠʣʘ 70,3 % ʚ ʩʪʨʫʢʪʫʨʝ 
ʠʩʪʦʯʥʠʢʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ʧʦ ʚʠʜʫ ʜʝʷʪʝʣʴʥʦʩʪʠ 

çʆʙʨʘʙʘʪʳʚʘʶʱʠʝ ʧʨʦʠʟʚʦʜʩʪʚʘè (ʨʠʩʫʥʦʢ 5). ʋʚʝʣʠʯʝʥʠʝ ʜʦʣʠ ʩʦʙʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʚ ʩʪʨʫʢʪʫʨʝ 

ʠʩʪʦʯʥʠʢʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʦʙʨʘʙʘʪʳʚʘʶʱʠʭ ʧʨʦʠʟʚʦʜʩʪʚʘʭ ʩ 
58,6 % ʚ 2010 ʛʦʜʫ ʜʦ 70,3 % ʚ 2016 ʛʦʜʫ ʦʙʲʷʩʥʷʝʪʩʷ ʜʦʚʦʣʴʥʦ ʚʳʩʦʢʦʡ ʩʪʦʠʤʦʩʪʴʶ ʟʘʝʤʥʳʭ 

ʩʨʝʜʩʪʚ. ʇʦ ʜʘʥʥʳʤ ʎʝʥʪʨʘʣʴʥʦʛʦ ʙʘʥʢʘ ʈʦʩʩʠʠ, ʩʨʝʜʥʝʚʟʚʝʰʝʥʥʘʷ ʧʨʦʮʝʥʪʥʘʷ ʩʪʘʚʢʘ ʧʦ 

ʢʨʝʜʠʪʘʤ, ʧʨʝʜʦʩʪʘʚʣʝʥʥʳʤ ʢʨʝʜʠʪʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʥʝʬʠʥʘʥʩʦʚʳʤ ʦʨʛʘʥʠʟʘʮʠʷʤ ʚ ʨʫʙʣʷʭ, 
ʩʦʩʪʘʚʠʣʘ ʩʚʳʰʝ 10 %, ʯʪʦ ʚʳʰʝ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʙʦʣʴʰʝʡ ʯʘʩʪʠ ʦʪʨʘʩʣʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [6].  

 

 
ʈʠʩ. 5. ʉʪʨʫʢʪʫʨʘ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ʧʦ ʠʩʪʦʯʥʠʢʘʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʚ ʦʙʨʘʙʘʪʳʚʘʶʱʝʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ [5] 
 

ʇʨʦʷʚʣʝʥʠʷ ʧʦʩʣʝʜʩʪʚʠʡ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ 2014-2015 ʛʛ., 
ʥʝʙʣʘʛʦʧʨʠʷʪʥʘʷ ʚʥʝʰʥʝʵʢʦʥʦʤʠʯʝʩʢʘʷ ʦʙʩʪʘʥʦʚʢʘ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʢʨʘʡʥʝ ʥʝʟʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ 

ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ, ʧʦʩʪʫʧʘʶʱʠʭ ʚ ʵʢʦʥʦʤʠʢʫ ʈʦʩʩʠʠ ï ʜʦʣʷ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ 

ʩʪʨʫʢʪʫʨʝ ʠʩʪʦʯʥʠʢʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʩʥʦʚʥʦʡ ʢʘʧʠʪʘʣ ʧʦ ʩʪʨʘʥʝ ʚ ʮʝʣʦʤ ʚ 
2016 ʛʦʜʫ ʩʦʩʪʘʚʠʣʘ ʚʩʝʛʦ 0,8 % [5]. 

ʆ ʥʝʜʦʩʪʘʪʦʯʥʦʡ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ ʜʣʷ ʠʥʦʩʪʨʘʥʥʳʭ 

ʠʥʚʝʩʪʦʨʦʚ ʛʦʚʦʨʷʪ ʜʘʥʥʳʝ ʨʝʡʪʠʥʛʦʚ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʩʪʨʘʥʳ ʜʣʷ ʚʣʦʞʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʠ 
ʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ ʫʩʣʦʚʠʡ ʜʣʷ ʩʦʟʜʘʥʠʷ ʥʦʚʦʛʦ ʙʠʟʥʝʩʘ ʨʘʟʣʠʯʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ ï ʪʘʢ, ʩʦʛʣʘʩʥʦ 

ʨʝʡʪʠʥʛʫ ʙʣʘʛʦʧʨʠʷʪʥʦʩʪʠ ʫʩʣʦʚʠʡ ʜʣʷ ʚʝʜʝʥʠʷ ʙʠʟʥʝʩʘ ɺʩʝʤʠʨʥʦʛʦ ɹʘʥʢʘ, ʈʦʩʩʠʷ ʥʘʭʦʜʠʪʩʷ ʥʘ 

35 ʤʝʩʪʝ ʩʨʝʜʠ 190 ʩʪʨʘʥ ʤʠʨʘ, ʚʢʣʶʯʝʥʥʳʭ ʚ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʧʦ ʜʘʥʥʳʤ ʨʝʡʪʠʥʛʘ ʧʦ ʠʥʜʝʢʩʫ 

ʧʨʦʮʚʝʪʘʥʠʷ ʩʪʨʘʥ ʤʠʨʘ ʀʥʩʪʠʪʫʪʘ Legatum ï ʥʘ 101 ʩʨʝʜʠ 149 ʩʪʨʘʥ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ (ʪʘʙʣ. 1).  

42

34

51

41

42

39

56

30

48

29

29

45

32

37

36

64

19

29

0 10 20 30 40 50 60 70

ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ  ʤʦʱʥʦʩʪʝʡ ʩ ʥʝʠʟʤʝʥʥʦʡ 

ʥʦʤʝʥʢʣʘʪʫʨʦʡ ʧʨʦʜʫʢʮʠʠ

ʋʚʝʣʠʯʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʤʦʱʥʦʩʪʝʡ ʩ ʨʘʩʰʠʨʝʥʥʦʡ 

ʥʦʤʝʥʢʣʘʪʫʨʦʡ ʧʨʦʜʫʢʮʠʠ 

ɸʚʪʦʤʘʪʠʟʘʮʠʷ ʠ ʤʝʭʘʥʠʟʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʝʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʧʨʦʮʝʩʩʘ

ɺʥʝʜʨʝʥʠʝ ʥʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ 

ʉʥʠʞʝʥʠʝ ʩʝʙʝʩʪʦʠʤʦʩʪʠ ʧʨʦʜʫʢʮʠʠ

ʕʢʦʥʦʤʠʷ ʵʥʝʨʛʦʨʝʩʫʨʩʦʚ

ɿʘʤʝʥʘ ʠʟʥʦʰʝʥʥʦʡ ʪʝʭʥʠʢʠ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʉʦʟʜʘʥʠʝ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ 

ʆʭʨʘʥʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ 

ʇʨʦʮʝʥʪʳ2016 2000

58,6 60,8 64,2 70,3

41,4 39,2 35,8 29,7

0

25

50

75

100

2010 2012 2014 2016

ʇ
ʨ
ʦ
ʮ
ʝ
ʥ
ʪ
ʳ

ʩʦʙʩʪʚʝʥʥʳʝ ʩʨʝʜʩʪʚʘʧʨʠʚʣʝʯʝʥʥʳʝ ʩʨʝʜʩʪʚʘ



ʕʢʦʥʦʤʠʢʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ˉ 1 (66) 2018 ʛ. 
 

46 

 

ʊʘʙʣʠʮʘ 1. 

ʄʝʩʪʦ ʈʦʩʩʠʠ ʚ ʟʘʨʫʙʝʞʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʝʡʪʠʥʛʘʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʴ 

ʩʪʨʘʥʳ ʜʣʷ ʚʣʦʞʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ 

ˉ 

ʧ/ʧ 

ʅʘʟʚʘʥʠʝ ʨʝʡʪʠʥʛʘ / 

ʅʘʠʤʝʥʦʚʘʥʠʝ 

ʦʨʛʘʥʠʟʘʮʠʠ 

ʄʠʨʦʚʦʡ 

ʨʘʥʛ ʈʦʩʩʠʠ 
ʆʩʥʦʚʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʵʣʝʤʝʥʪʦʚ ʨʝʡʪʠʥʛʦʚ ʜʣʷ ʈʦʩʩʠʠ 

1 2 3 4 

1 

ʀʥʜʝʢʩ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʚʦʙʦʜʳ/ ʌʦʥʜ  

çʅʘʩʣʝʜʠʝè [7] 

107 ʠʟ 186 

¶ ʀʥʚʝʩʪʠʮʠʦʥʥʘʷ ʩʚʦʙʦʜʘ ï 30 ʙʘʣʣʦʚ. 

¶ ʌʠʥʘʥʩʦʚʘʷ ʩʚʦʙʦʜʘ ï 3 ʙʘʣʣʘ. 

¶ ɼʦʚʝʨʠʝ ʧʨʘʚʠʪʝʣʴʩʪʚʫ ï 38,1 ʙʘʣʣʘ. 

¶ ʅʘʣʦʛʦʚʘʷ ʥʘʛʨʫʟʢʘ ï 85,8 ʙʘʣʣʘ. 

¶ ʊʨʫʜʦʚʘʷ ʩʚʦʙʦʜʘ ï 52,0 ʙʘʣʣʘ. 

¶ ʊʦʨʛʦʚʣʷ ï 79,4 ʙʘʣʣʘ. 

2 

ʀʥʜʝʢʩ 

ʧʨʦʤʳʰʣʝʥʥʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ/ 

ʆʨʛʘʥʠʟʘʮʠʷ 

ʆʙʲʝʜʠʥʸʥʥʳʭ ʅʘʮʠʡ 

ʧʦ ʧʨʦʤʳʰʣʝʥʥʦʤʫ 

ʨʘʟʚʠʪʠʶ ʖʅʀɼʆ [8] 

31 ʠʟ 144 

¶ ɼʦʣʷ ʩʨʝʜʥʠʭ ʠ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʱʝʡ ʧʨʦʠʟʚʝʜʝʥʥʦʡ 
ʜʦʙʘʚʣʝʥʥʦʡ ʩʪʦʠʤʦʩʪʠ ï 64 ʤʝʩʪʦ. 

¶ ʀʥʜʝʢʩ ʠʥʪʝʥʩʠʚʥʦʩʪʠ ʠʥʜʫʩʪʨʠʘʣʠʟʘʮʠʠ ï 59 ʤʝʩʪʦ. 

¶ ɼʦʣʷ ʩʨʝʜʥʠʭ ʠ ʚʳʩʦʢʠʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʦʙʱʝʤ ʦʙʲʝʤʝ ʵʢʩʧʦʨʪʘ ï 

92 ʤʝʩʪʦ. 

¶ ɼʦʣʷ ʚ ʤʠʨʦʚʦʤ ʠʥʜʝʢʩʝ ʵʢʩʧʦʨʪʘ ʦʙʨʘʙʘʪʳʚʘʶʱʝʡ 
ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ï 16 ʤʝʩʪʦ. 

 

3 

 

ɹʣʘʛʦʧʨʠʷʪʥʦʩʪʴ 

ʫʩʣʦʚʠʡ ʜʣʷ ʚʝʜʝʥʠʷ 

ʙʠʟʥʝʩʘ/ ɺʩʝʤʠʨʥʳʡ 

ɹʘʥʢ [9] 

35 ʠʟ 190 

¶ ʈʝʛʠʩʪʨʘʮʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ï 28 ʤʝʩʪʦ.  

¶ ʇʦʣʫʯʝʥʠʝ ʨʘʟʨʝʰʝʥʠʡ ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ï 115 ʤʝʩʪʦ.  

¶ ʇʦʣʫʯʝʥʠʝ ʢʨʝʜʠʪʦʚ ï 29 ʤʝʩʪʦ.  

¶ ɿʘʱʠʪʘ ʤʠʥʦʨʠʪʘʨʥʳʭ ʠʥʚʝʩʪʦʨʦʚ ï 51 ʤʝʩʪʦ. 

¶  ʅʘʣʦʛʦʦʙʣʦʞʝʥʠʝ ï 52 ʤʝʩʪʦ. 

4 

ʀʥʜʝʢʩ ʧʨʦʮʚʝʪʘʥʠʷ 

ʩʪʨʘʥ ʤʠʨʘ/ ʀʥʩʪʠʪʫʪ 

Legatum [10] 

101 ʠʟ 149 

¶ ʇʦ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʢʘʯʝʩʪʚʫ ï 70 ʤʝʩʪʦ. 

¶ ɼʝʣʦʚʘʷ ʩʨʝʜʘ ï 85 ʤʝʩʪʦ.  

¶ ʇʝʨʩʦʥʘʣʴʥʘʷ ʩʚʦʙʦʜʘ ï 143 ʤʝʩʪʦ. 

¶ ʏʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ ï 130 ʤʝʩʪʦ. 

 

ʆʩʥʦʚʥʳʤʠ ʬʘʢʪʦʨʘʤʠ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʤʠ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʨʦʩʩʠʡʩʢʠʭ 

ʠʥʚʝʩʪʦʨʦʚ, ʷʚʣʷʶʪʩʷ: ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʴ ʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ï ʜʣʷ 61 % ʦʨʛʘʥʠʟʘʮʠʡ; 

ʚʳʩʦʢʠʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʨʠʩʢʠ ï ʜʣʷ 50 % ʦʨʛʘʥʠʟʘʮʠʡ; ʟʥʘʯʠʪʝʣʴʥʳʝ ʧʨʦʮʝʥʪʳ ʧʦ 
ʢʦʤʤʝʨʯʝʩʢʠʤ ʢʨʝʜʠʪʘʤ ï ʜʣʷ 56 % ʦʨʛʘʥʠʟʘʮʠʡ (ʨʠʩ. 6).  

ɺʳʧʦʣʥʝʥʥʳʡ ʘʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʠʥʚʝʩʪʠʮʠʡ ʚ ʨʝʥʦʚʘʮʠʶ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʫʱʝʩʪʚʦʚʘʥʠʠ ʪʘʢʠʭ ʧʨʦʙʣʝʤ ʚ ʩʬʝʨʝ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʙʥʦʚʣʝʥʠʝ 
ʬʦʥʜʦʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ, ʢʘʢ: 

ï ʥʠʟʢʠʝ ʦʙʲʝʤʳ ʠʥʚʝʩʪʠʮʠʡ, ʥʘʧʨʘʚʣʷʝʤʳʭ ʥʘ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ, 

ʠ, ʚ ʯʘʩʪʥʦʩʪʠ, ʥʘ ʨʝʥʦʚʘʮʠʶ ʧʨʦʤʳʰʣʝʥʥʳʭ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ, ʷʚʣʷʶʱʫʶʩʷ ʥʝʦʙʭʦʜʠʤʳʤ 

ʫʩʣʦʚʠʝʤ ʨʘʩʰʠʨʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʩʦʟʜʘʥʠʷ ʥʦʚʳʭ ʨʘʙʦʯʠʭ 
ʤʝʩʪ; 

ï ʥʝʜʦʩʪʘʪʦʯʥʘʷ ʠʥʚʝʩʪʠʮʠʦʥʥʘʷ ʘʢʪʠʚʥʦʩʪʴ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ʕʪʠ ʥʝʛʘʪʠʚʥʳʝ ʷʚʣʝʥʠʷ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʚʳʩʪʫʧʘʶʪ ʩʣʝʜʩʪʚʠʷʤʠ ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʡ ʢʘʢ 
ʚʥʝʰʥʝʡ, ʪʘʢ ʠ ʚʥʫʪʨʝʥʥʝʡ ʬʠʥʘʥʩʦʚʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ ï ʪʘʢ, ʫʤʝʥʴʰʝʥʠʝ ʦʙʲʝʤʦʚ 

ʠʥʚʝʩʪʠʮʠʡ ʚ ʨʝʥʦʚʘʮʠʶ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʩʣʝʜʩʪʚʠʝʤ ʥʝʜʦʩʪʘʪʦʯʥʦʩʪʠ ʵʢʦʥʦʤʠʯʝʩʢʠʭ 

ʨʝʩʫʨʩʦʚ, ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʋʜʦʨʦʞʘʥʠʝ 
ʤʘʪʝʨʠʘʣʴʥʳʭ, ʪʨʫʜʦʚʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʝʩʫʨʩʦʚ (ʨʠʩ. 7), ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʥʦʚʦʛʦ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʨʘʩʰʠʨʝʥʠʷ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʙʲʝʢʪʦʚ, ʘ ʪʘʢʞʝ ʥʝʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ 

ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʦʙʫʩʣʘʚʣʠʚʘʶʪ ʦʛʨʘʥʠʯʝʥʥʦʩʪʴ ʚʦʟʤʦʞʥʦʩʪʝʡ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʧʦ ʥʘʨʘʱʠʚʘʥʠʶ ʦʙʲʝʤʦʚ ʚʣʦʞʝʥʠʡ ʚ ʨʝʥʦʚʘʮʠʶ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʬʦʥʜʦʚ. ʊʘʢ, 
ʮʝʥʳ ʥʘ ʧʨʦʜʫʢʮʠʶ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʚ ʈʦʩʩʠʠ ʟʘ ʧʝʨʠʦʜ 2010-2016 ʛʛ. ʚ ʮʝʣʦʤ 

ʚʳʨʦʩʣʠ ʚ 1,61 ʨʘʟʘ, ʮʝʥʳ ʧʨʠʦʙʨʝʪʝʥʠʷ ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ï ʚ 1,58 ʨʘʟ, ʮʝʥʳ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʧʨʦʜʫʢʮʠʠ ï ʚ 1,57 ʨʘʟ, ʮʝʥʳ ʥʘ ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ ï ʚ 1,9 ʨʘʟ. 
 



ʕʢʦʥʦʤʠʢʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ˉ 1 (66) 2018 ʛ. 
 

47 

 

 
ʈʠʩ. 6. ʈʘʩʧʨʝʜʝʣʝʥʠʝ ʦʨʛʘʥʠʟʘʮʠʡ ʧʦ ʦʮʝʥʢʝ ʬʘʢʪʦʨʦʚ, ʦʛʨʘʥʠʯʠʚʘʶʱʠʭ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ [5] 

 

 
ʈʠʩ. 7. ʀʥʜʝʢʩ ʨʦʩʪʘ ʮʝʥ ʥʘ ʨʝʩʫʨʩʳ, ʠʩʧʦʣʴʟʫʝʤʳʝ ʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʨʘʟʘʭ  

ʟʘ ʧʝʨʠʦʜ 2010-2016 ʛʛ. (ʩʦʩʪʘʚʣʝʥʦ ʠ ʨʘʩʩʯʠʪʘʥʦ ʧʦ ʜʘʥʥʳʤ [11]) 

 

ʇʦʩʢʦʣʴʢʫ ʩʦʢʨʘʱʝʥʠʝ ʦʙʲʝʤʦʚ ʠʥʚʝʩʪʠʮʠʡ ʚ ʨʝʥʦʚʘʮʠʶ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ 

ʧʨʠʚʦʜʠʪ ʢ ʥʝʛʘʪʠʚʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʜʣʷ ʨʘʟʚʠʪʠʷ ʢʘʢ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʪʘʢ ʠ 
ʵʢʦʥʦʤʠʢʠ ʚ ʮʝʣʦʤ, ʪʦ ʚ ʮʝʣʷʭ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙʣʝʤ ʧʦʚʳʰʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ʚ 

ʩʬʝʨʝ ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʥʘʤʠ ʙʳʣʘ ʚʳʧʦʣʥʝʥʘ ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʚ ʨʝʥʦʚʘʮʠʶ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʈʦʩʩʠʠ (ʨʠʩ. 8), ʠ 

ʚ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ (ʪʘʙʣ. 2). 
ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʚ ʨʝʥʦʚʘʮʠʶ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʦʙʲʝʢʪʦʚ ʚ ʧʨʘʢʪʠʢʝ ʧʦʜʜʝʨʞʢʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʷʚʣʷʶʪʩʷ: 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ, ʢʦʪʦʨʦʝ ʧʦʟʚʦʣʷʝʪ ʨʘʟʨʘʙʦʪʘʪʴ ʧʨʦʛʨʘʤʤʥʦ-ʮʝʣʝʚʳʝ ʤʦʜʝʣʠ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʳʭ ʧʘʨʪʥʝʨʩʪʚ ʧʦ ʧʨʠʚʣʝʯʝʥʠʶ ʯʘʩʪʥʳʭ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʦʨʦʚ ʢ 

ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʨʝʟʫʣʴʪʘʪʦʚ ʬʝʜʝʨʘʣʴʥʳʭ ʮʝʣʝʚʳʭ ʧʨʦʛʨʘʤʤ [12]; ʬʦʥʜʳ ʨʘʟʚʠʪʠʷ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʝ ʣʴʛʦʪʥʳʝ ʫʩʣʦʚʠʷ ʩʦʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʧʨʦʝʢʪʦʚ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʦʡ ʚʳʩʦʢʦʪʝʭʥʦʣʦʛʠʯʥʦʡ ʧʨʦʜʫʢʮʠʠ, ʪʝʭʥʠʯʝʩʢʦʝ 
ʧʝʨʝʚʦʦʨʫʞʝʥʠʝ ʠ ʩʦʟʜʘʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʥʘ ʙʘʟʝ ʥʘʠʣʫʯʰʠʭ ʜʦʩʪʫʧʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ [13]; ʤʝʨʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ï ʥʘʣʦʛʦʚʳʝ 
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ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ

ʀʥʜʝʢʩ ʮʝʥ ʧʨʠʦʙʨʝʪʝʥʠʷ ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ

ʀʥʜʝʢʩ ʮʝʥ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʘ ʩʪʨʦʠʪʝʣʴʥʫʶ ʧʨʦʜʫʢʮʠʶ

ʀʥʜʝʢʩ ʮʝʥ ʥʘ ʧʨʦʯʫʶ ʧʨʦʜʫʢʮʠʶ (ʟʘʪʨʘʪʳ, ʫʩʣʫʛʠ) 

ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ

ʀʥʜʝʢʩ ʮʝʥ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʨʦʤʳʰʣʝʥʥʳʭ ʪʦʚʘʨʦʚ

ʀʥʜʝʢʩ ʮʝʥ ʥʘ ʙʝʥʟʠʥ ʘʚʪʦʤʦʙʠʣʴʥʳʡ

ʀʥʜʝʢʩ ʮʝʥ ʥʘ ʜʠʟʝʣʴʥʦʝ ʪʦʧʣʠʚʦ

ʀʥʜʝʢʩ ʮʝʥ ʥʘ ʵʣʝʢʪʨʦʵʥʝʨʛʠʶ

ʨʘʟʳ, 2016 ʛʦʜ ʢ 2010 ʛʦʜʫ.
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ʣʴʛʦʪʳ, ʩʫʙʩʠʜʠʠ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʛʘʨʘʥʪʠʠ, ʥʘʣʦʛʦʚʳʝ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʢʨʝʜʠʪʳ, ʣʴʛʦʪʳ ʧʦ 

ʘʨʝʥʜʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠʤʫʱʝʩʪʚʘ [14]. 

 
ʈʠʩ. 8. ʉʠʩʪʝʤʘʪʠʟʘʮʠʷ ʠʥʩʪʨʫʤʝʥʪʦʚ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʚ ʨʝʥʦʚʘʮʠʶ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ 

 
ʅʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʠʥʩʪʨʫʤʝʥʪʘʤʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʨʝʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ  ʚʳʩʪʫʧʘʶʪ ʪʘʢʠʝ ʩʧʦʩʦʙʳ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ, ʢʘʢ ʣʠʟʠʥʛ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʚ ʬʦʨʤʘʭ ʚʥʫʪʨʠʧʨʦʤʳʰʣʝʥʥʦʛʦ, ʵʢʦʥʦʤʠʢʦ-ʧʨʦʤʳʰʣʝʥʥʦʛʦ, ʧʨʦʤʳʰʣʝʥʥʦ-

ʵʢʩʧʦʨʪʥʦʛʦ, ʠʤʧʦʨʪʥʦ-ʧʨʦʤʳʰʣʝʥʥʦʛʦ ʣʠʟʠʥʛʘ [15]; ʧʨʦʝʢʪʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ, ʧʦʟʚʦʣʷʶʱʝʝ 
ʦʙʝʩʧʝʯʠʪʴ ʜʦʣʛʦʩʨʦʯʥʦʝ ʟʘʝʤʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʜʣʷ ʢʨʫʧʥʳʭ ʧʨʦʝʢʪʦʚ 

ʧʦʩʨʝʜʩʪʚʦʤ ʬʠʥʘʥʩʦʚʦʛʦ ʠʥʞʠʥʠʨʠʥʛʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʟʘʡʤʝ ʧʦʜ ʜʝʥʝʞʥʳʝ ʧʦʪʦʢʠ, ʩʦʟʜʘʚʘʝʤʳʝ 

ʪʦʣʴʢʦ ʩʘʤʠʤ ʧʨʦʝʢʪʦʤ [16]; ʩʠʥʜʠʮʠʨʦʚʘʥʥʦʝ ʢʨʝʜʠʪʦʚʘʥʠʝ, ʧʨʝʜʦʩʪʘʚʣʷʝʤʦʝ ʟʘʸʤʱʠʢʫ ʧʦ 
ʤʝʥʴʰʝʡ ʤʝʨʝ ʜʚʫʤʷ ʢʨʝʜʠʪʦʨʘʤʠ (ʩʠʥʜʠʢʘʪʦʤ ʢʨʝʜʠʪʦʨʦʚ), ʫʯʘʩʪʚʫʶʱʠʤʠ ʚ ʩʜʝʣʢʝ ʚ 

ʦʧʨʝʜʝʣʸʥʥʳʭ ʜʦʣʷʭ ʚ ʨʘʤʢʘʭ ʝʜʠʥʦʛʦ ʢʨʝʜʠʪʥʦʛʦ ʩʦʛʣʘʰʝʥʠʷ [17]; ʬʦʥʜʦʚʳʝ ʨʳʥʢʠ, ʨʘʟʚʠʪʠʝ 

ʢʦʪʦʨʳʭ ʚʝʜʝʪ ʢ ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ ʚʳʧʫʩʢʘ ʘʢʮʠʡ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʯʪʦ, ʚ ʩʚʦʶ 
ʦʯʝʨʝʜʴ, ʦʙʫʩʣʘʚʣʠʚʘʝʪ ʫʚʝʣʠʯʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʙʨʘʱʘʶʱʠʭʩʷ ʥʘ ʨʳʥʢʝ ʘʢʮʠʡ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʩʦʟʜʘʝʪ ʫʩʣʦʚʠʷ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ [18]. 

 
ʊʘʙʣʠʮʘ 2. 

ʀʥʩʪʨʫʤʝʥʪʳ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʚ ʨʝʥʦʚʘʮʠʶ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ [19] 

ˉ 
ʧ/ʧ 

ʉʪʨʘʥʘ ʀʥʩʪʨʫʤʝʥʪʳ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ 

1  2 3 

1 ʉʐɸ 

ʉʪʠʤʫʣʠʨʫʶʱʠʝ ʣʴʛʦʪʳ, ʧʨʷʤʦʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʩʦʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʚ ʚʠʜʝ ʛʨʘʥʪʦʚ, 

ʥʘʣʦʛʦʚʳʝ ʢʨʝʜʠʪʳ, ʣʴʛʦʪʥʦʝ ʙʘʥʢʦʚʩʢʦʝ ʢʨʝʜʠʪʦʚʘʥʠʝ; ʧʨʦʛʨʘʤʤʘ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ 

ʥʘʮʠʦʥʘʣʴʥʳʭ ʠ ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʵʢʦʥʦʤʠʢʫ ʉʐɸ çSelectUSAè 

(ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʥʠʞʝʥʠʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʙʘʨʴʝʨʦʚ ʥʘ ʧʫʪʠ ʧʨʷʤʳʭ 

ʠʥʦʩʪʨʘʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ, ʦʢʘʟʘʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʩʦʜʝʡʩʪʚʠʷ ʟʘʨʫʙʝʞʥʳʤ 

ʠʥʚʝʩʪʦʨʘʤ). 

2 ʗʧʦʥʠʷ 

ʉʫʙʩʠʜʠʠ ʠʥʦʩʪʨʘʥʥʳʤ ʢʦʤʧʘʥʠʷʤ, ʦʩʫʱʝʩʪʚʣʷʶʱʠʤ ʚʳʩʦʢʦʨʝʥʪʘʙʝʣʴʥʳʡ ʙʠʟʥʝʩ; 

ʬʠʥʘʥʩʦʚʳʝ ʧʨʦʛʨʘʤʤʳ ʥʘ ʧʨʠʦʙʨʝʪʝʥʠʝ ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ (ʟʝʤʝʣʴʥʳʭ ʫʯʘʩʪʢʦʚ, 
ʟʜʘʥʠʡ, ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ), ʘ ʪʘʢʞʝ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʅʀʆʂʈ; ʩʣʫʞʙʘ ʦʤʙʫʜʩʤʝʥʘ 

ʚ ʩʬʝʨʝ ʪʦʨʛʦʚʣʠ ʠ ʠʥʚʝʩʪʠʮʠʡ; ʥʘʣʦʛʦʚʳʝ ʣʴʛʦʪʳ. 

3 ɻʝʨʤʘʥʠʷ 
ʅʘʣʦʛʦʚʳʝ ʣʴʛʦʪʳ, ʥʘʣʦʛʦʚʳʝ ʢʘʥʠʢʫʣʳ, ʣʴʛʦʪʥʘʷ ʩʠʩʪʝʤʘ ʘʤʦʨʪʠʟʘʮʠʦʥʥʳʭ 

ʦʪʯʠʩʣʝʥʠʡ, ʧʦʣʫʯʝʥʠʝ ʢʨʝʜʠʪʦʚ ʥʘ ʦʩʦʙʦ ʚʳʛʦʜʥʳʭ ʫʩʣʦʚʠʷʭ. 

4 ʌʨʘʥʮʠʷ 

ʇʦʣʠʪʠʢʘ ʩʦʟʜʘʥʠʷ ʠ ʧʦʜʜʝʨʞʢʠ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʢʣʘʩʪʝʨʦʚ, ʩʦʟʜʘʥʠʝ ʦʩʦʙʳʭ 

ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʟʦʥ ï ʪʝʭʥʦʧʘʨʢʦʚ, ʧʦʤʦʱʴ ʠʥʦʩʪʨʘʥʥʳʤ ʠʥʚʝʩʪʦʨʘʤ ʩʦ ʩʪʦʨʦʥʳ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʣʫʞʙ, ʛʘʨʘʥʪʠʠ ʧʦ ʥʘʣʦʛʘʤ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʤ ʫʩʣʦʚʠʷʤ. 

ɼʦʪʘʮʠʠ, ʥʘʣʦʛʦʚʳʝ ʣʴʛʦʪʳ, ʣʴʛʦʪʥʳʝ ʢʨʝʜʠʪʳ. 

5 ʂʠʪʘʡ 

ɺʳʩʦʢʘʷ ʩʪʝʧʝʥʴ ʧʨʘʚʦʚʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ ʚ ʩʬʝʨʝ ʧʝʨʝʜʘʯʠ ʪʝʭʥʦʣʦʛʠʡ; ʥʘʣʦʛʦʚʘʷ 

ʩʠʩʪʝʤʘ, ʦʩʚʦʙʦʞʜʘʶʱʘʷ ʤʘʣʳʝ ʧʨʝʜʧʨʠʷʪʠʷ, ʟʘʥʠʤʘʶʱʠʝʩʷ ʦʩʚʦʝʥʠʝʤ ʥʦʚʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʦʪ ʥʘʣʦʛʘ ʥʘ ʧʨʠʙʳʣʴ; ʩʠʩʪʝʤʘ ʣʴʛʦʪʥʦʛʦ ʢʨʝʜʠʪʦʚʘʥʠʷ ʠ ʬʠʥʘʥʩʦʚʦʡ 

ʧʦʜʜʝʨʞʢʠ. 

 

ʀʥʩʪʨʫʤʝʥʪʳ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʚ ʨʝʥʦʚʘʮʠʶ ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʅʝʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ 

ʌʦʥʜʳ ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʝ ʧʘʨʪʥʝʨʩʪʚʦ 

ʄʝʨʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ 

ʉʠʥʜʠʮʠʨʦʚʘʥʥʳʝ ʢʨʝʜʠʪʳ 

ʃʠʟʠʥʛ 

ʌʦʥʜʦʚʳʝ ʨʳʥʢʠ 

ʇʨʦʝʢʪʥʦʝ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ 

https://ru.wikipedia.org/wiki/%D0%A1%D0%B8%D0%BD%D0%B4%D0%B8%D0%BA%D0%B0%D1%82
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49 

 

ɺ ʈʦʩʩʠʠ ʦʩʥʦʚʥʳʤʠ ʤʝʨʘʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʷʚʣʷʶʪʩʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʝ ʢʨʝʜʠʪʳ, ʩʫʙʩʠʜʠʠ, ʥʘʣʦʛʦʚʳʝ ʢʘʥʠʢʫʣʳ. ʊʘʢʞʝ ʚ ʮʝʣʷʭ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʝʢʪʦʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩʦʟʜʘʶʪʩʷ ʬʦʥʜʳ 

ʨʘʟʚʠʪʠʷ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʠʩʧʦʣʴʟʫʝʪʩʷ ʣʠʟʠʥʛ ʢʘʢ ʬʦʨʤʘ ʧʨʠʚʣʝʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʙʥʦʚʣʝʥʠʝ 
ʦʩʥʦʚʥʳʭ ʬʦʥʜʦʚ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʅʦ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʚ 

ʮʝʣʦʤ ʷʚʣʷʶʪʩʷ ʤʘʣʦʵʬʬʝʢʪʠʚʥʳʤʠ ʚ ʧʨʠʚʣʝʯʝʥʠʠ ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʙʥʦʚʣʝʥʠʝ ʬʦʥʜʦʚ 

ʧʨʦʤʳʰʣʝʥʥʳʭ ʦʙʲʝʢʪʦʚ ʚʩʣʝʜʩʪʚʠʝ ʠʭ ʥʠʟʢʦʡ ʜʦʩʪʫʧʥʦʩʪʠ ʜʣʷ ʙʦʣʴʰʠʥʩʪʚʘ ʧʨʦʤʳʰʣʝʥʥʳʭ 
ʧʨʝʜʧʨʠʷʪʠʡ, ʥʘʣʠʯʠʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʙʘʨʴʝʨʦʚ. 

ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ ʈʦʩʩʠʡʩʢʦʛʦ ʩʦʶʟʘ ʧʨʦʤʳʰʣʝʥʥʠʢʦʚ ʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ, ʙʦʣʴʰʠʥʩʪʚʦ 

ʢʦʤʧʘʥʠʡ ʥʝ ʠʩʧʦʣʴʟʫʶʪ ʬʠʥʘʥʩʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ ʚ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 
ʠʥʚʝʩʪʠʮʠʡ, ʠ ʣʠʰʴ ʥʝʤʥʦʛʠʤ ʙʦʣʝʝ 10 % ʢʦʤʧʘʥʠʡ ʠʩʧʦʣʴʟʫʶʪ ʵʤʠʩʩʠʶ ʘʢʮʠʡ ʠ ʦʙʣʠʛʘʮʠʡ, ʘ 

ʦʩʥʦʚʥʳʤ ʠʩʪʦʯʥʠʢʦʤ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʚʣʦʞʝʥʠʡ ʜʣʷ ʢʦʤʧʘʥʠʡ ʦʩʪʘʶʪʩʷ ʢʨʝʜʠʪʳ 

ʠ ʟʘʡʤʳ [20]. 

 

ɺʓɺʆɼʓ 

ɺʳʧʦʣʥʝʥʥʳʡ ʘʥʘʣʠʟ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʈʦʩʩʠʠ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʜʦʩʪʘʪʦʯʥʳʭ ʦʙʲʝʤʘʭ ʠʥʚʝʩʪʠʮʠʡ, ʥʘʧʨʘʚʣʷʝʤʳʭ ʥʘ ʨʝʥʦʚʘʮʠʶ ʦʩʥʦʚʥʳʭ 
ʬʦʥʜʦʚ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʯʪʦ, ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ, ʩʥʠʞʘʝʪ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʦʜʫʢʮʠʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ʇʨʠʚʣʝʯʝʥʠʝ 

ʠʥʚʝʩʪʠʮʠʡ ʚ ʦʙʥʦʚʣʝʥʠʝ ʤʘʪʝʨʠʘʣʴʥʦ-ʪʝʭʥʠʯʝʩʢʦʡ ʙʘʟʳ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʚ ʈʦʩʩʠʠ ʪʨʝʙʫʝʪ, ʩ 
ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʫʱʝʩʪʚʫʶʱʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ 

ʫʚʝʣʠʯʝʥʠʷ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʘʢʪʠʚʥʦʩʪʠ ï ʩʥʠʞʝʥʠʷ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʙʘʨʴʝʨʦʚ, ʧʨʠʤʝʥʝʥʠʷ 

ʥʘʣʦʛʦʚʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʣʴʛʦʪ, ʩʥʠʞʝʥʠʷ ʢʣʶʯʝʚʦʡ ʩʪʘʚʢʠ ʎʝʥʪʨʘʣʴʥʦʛʦ ɹʘʥʢʘ ʈʦʩʩʠʠ ʜʣʷ 

ʦʙʝʩʧʝʯʝʥʠʷ ʜʦʩʪʫʧʥʦʩʪʠ ʟʘʝʤʥʳʭ ʨʝʩʫʨʩʦʚ, ʫʣʫʯʰʝʥʠʷ ʬʝʜʝʨʘʣʴʥʦʛʦ ʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 
ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦʡ ʩʬʝʨʝ, ʘ, ʩ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʪʨʝʙʫʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʠ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʨʝʥʦʚʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 
 

ʇɽʈʉʇɽʂʊʀɺʓ ɼɸʃʔʅɽʁʐʀʍ ʀʉʉʃɽɼʆɺɸʅʀʁ 
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Annotation. In article analyzes the investment activity in the Russian industry. The role of investments attraction into renovation 
of fixed assets of the industrial enterprises as necessary condition of increase in production efficiency is shown. Assessment of 
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ɸʢʘʜʝʤʠʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʘʨʭʠʪʝʢʪʫʨʳ ʌɻɸʆʋ ɺʆ ʂʌʋ ʠʤ. ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦ,   
295943 ʛ. ʉʠʤʬʝʨʦʧʦʣʴ, ʫʣ. ʂʠʝʚʩʢʘʷ, 181, ʝ-mail: Natasha-ts@yandex.ru 

 
ɸʥʥʦʪʘʮʠʷ. ʈʘʩʩʤʦʪʨʝʥʳ ʩʫʱʝʩʪʚʫʶʱʠʝ ʧʦʜʭʦʜʳ, ʢʦʪʦʨʳʝ ʦʮʝʥʠʚʘʶʪ ʚʣʠʷʥʠʝ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʥʘ ʧʨʝʜʧʨʠʷʪʠʝ. 

ʉʫʱʝʩʪʚʫʶʱʠʝ ʧʦʜʭʦʜʳ ʦʮʝʥʝʥʳ ʩ ʧʦʟʠʮʠʠ ʠʟ ʧʨʠʤʝʥʠʤʦʩʪʠ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ. ɺʳʷʚʣʝʥʳ 
ʥʝʜʦʩʪʘʪʢʠ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʜʭʦʜʦʚ ʧʨʠ ʦʮʝʥʢʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ. ʆʙʦʩʥʦʚʘʥʘ 
ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʧʦʜʭʦʜʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʫʯʠʪʳʚʘʪʴ ʬʘʢʪʦʨʳ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʦʢʘʟʳʚʘʶʱʠʝ ʩʫʱʝʩʪʚʝʥʥʦʝ 
ʚʣʠʷʥʠʝ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ʇʨʝʜʣʦʞʝʥ ʧʦʜʭʦʜ ʢ ʧʦʩʪʨʦʝʥʠʶ ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʪʝʣʝʡ 
ʦʮʝʥʢʠ ʜʠʥʘʤʠʢʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʜʣʷ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ʋʩʪʘʥʦʚʣʝʥʦ ʚʣʠʷʥʠʝ ʥʘ 
ʩʪʨʦʠʪʝʣʴʥʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʥʝ ʪʦʣʴʢʦ ʨʳʥʢʦʚ ʩʙʳʪʘ, ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʥʢʫʨʝʥʪʦʚ, ʥʦ ʠ ʨʳʥʢʘ ʩʳʨʴʷ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ 
ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ. ɺʳʷʚʣʝʥʳ ʢʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʠʥʘʤʠʢʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. 
ʇʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʧʦʢʘʟʘʪʝʣʝʡ ʜʠʥʘʤʠʢʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʩʪʨʦʠʪʝʣʴʥʘʷ ʦʪʨʘʩʣʴ, ʚʥʝʰʥʷʷ ʩʨʝʜʘ, ʩʠʩʪʝʤʘ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʝ 
ʧʨʝʜʧʨʠʷʪʠʷ, ʦʮʝʥʢʘ ʚʥʝʰʥʝʡ ʩʨʝʜʳ.  

 

ɺɺɽɼɽʅʀɽ 

ɺ ʩʦʚʨʝʤʝʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʥʘʫʢʝ ʧʨʦʙʣʝʤʘʤ ʦʮʝʥʢʠ ʚʣʠʷʥʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʥʘ 
ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʫʜʝʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦ ʤʥʦʛʦ ʚʥʠʤʘʥʠʷ. ʇʨʠ ʵʪʦʤ ʙʦʣʴʰʠʥʩʪʚʦ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʨʘʙʦʪ ʙʘʟʠʨʫʝʪʩʷ ʣʠʙʦ ʥʘ ʤʦʜʝʣʠ ʧʷʪʠ ʩʠʣ ʄ. ʇʦʨʪʝʨʘ, ʣʠʙʦ ʥʘ ʤʝʪʦʜʠʢʝ PEST-

ʘʥʘʣʠʟʘ [1-5]. ɹʦʣʴʰʠʥʩʪʚʦ ʘʚʪʦʨʦʚ ʚ ʩʚʦʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʙʨʘʱʘʶʪʩʷ ʯʘʱʝ ʚʩʝʛʦ ʢ ʦʮʝʥʢʝ 
ʚʣʠʷʥʠʷ ʨʳʥʢʦʚ ʩʙʳʪʘ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʥʢʫʨʝʥʪʦʚ ʥʘ ʧʨʝʜʧʨʠʷʪʠʝ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʚʣʠʷʥʠʶ ʜʨʫʛʠʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ ʦʙʳʯʥʦ ʥʝ ʫʜʝʣʷʝʪʩʷ ʜʦʩʪʘʪʦʯʥʦʛʦ 

ʚʥʠʤʘʥʠʷ [1-3].  
ɺ ʨʝʟʫʣʴʪʘʪʝ ʩʣʦʞʠʚʰʠʭʩʷ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʦʙʲʝʢʪʠʚʥʳʤ ʠ ʥʝʦʙʭʦʜʠʤʳʤ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ 

ʧʦʜʭʦʜʘ, ʢʦʪʦʨʳʡ ʙʫʜʝʪ ʫʯʠʪʳʚʘʪʴ ʬʘʢʪʦʨʳ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʦʢʘʟʳʚʘʶʱʠʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ 

ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʘʢʪʫʘʣʴʥʳʤ ʷʚʣʷʝʪʩʷ 

ʦʙʦʩʥʦʚʘʥʠʝ ʧʦʜʭʦʜʘ ʢ ʦʮʝʥʢʝ ʜʠʥʘʤʠʢʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʩʪʨʦʠʪʝʣʴʥʦʛʦ 
ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʡ ʙʳ ʫʯʠʪʳʚʘʣ ʩʠʩʪʝʤʫ ʧʦʢʘʟʘʪʝʣʝʡ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʦʮʝʥʠʚʘʣ 

ʠʭ ʚʣʠʷʥʠʝ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʘʤʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. 
 

ɸʅɸʃʀɿ ʇʋɹʃʀʂɸʎʀʁ, ʄɸʊɽʈʀɸʃʆɺ, ʄɽʊʆɼʆɺ 
ʊʝʦʨʝʪʠʯʝʩʢʠʤ ʠ ʤʝʪʦʜʠʯʝʩʢʠʤ ʘʩʧʝʢʪʘʤ ʦʮʝʥʢʠ ʜʠʥʘʤʠʢʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ ʧʨʝʜʧʨʠʷʪʠʷ ʨʘʟʣʠʯʥʳʭ ʩʬʝʨ ʵʢʦʥʦʤʠʢʠ ʧʦʩʚʷʱʝʥʳ ʪʨʫʜʳ ʪʘʢʠʭ ʫʯʝʥʳʭ, ʢʘʢ ʄ. ʇʦʨʪʝʨʘ, 

ʀ. ɸʥʩʦʬʬʘ, ʄ. ʄʘʣʢʠʥʦʡ ʠ ʨʷʜʘ ʜʨʫʛʠʭ [1-10]. ʆʜʥʘʢʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʥʘʣʠʯʠʝ ʙʦʣʴʰʦʛʦ 
ʢʦʣʠʯʝʩʪʚʘ ʥʘʫʯʥʳʭ ʧʫʙʣʠʢʘʮʠʡ, ʧʦʩʚʷʱʝʥʥʳʭ ʦʮʝʥʢʝ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʧʨʝʜʧʨʠʷʪʠʷ, ʙʦʣʴʰʠʥʩʪʚʦ 

ʠʟ ʥʠʭ ʦʮʝʥʠʚʘʝʪ ʚʣʠʷʥʠʝ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʩ ʧʦʟʠʮʠʠ ʤʘʨʢʝʪʠʥʛʦʚʳʭ ʩʦʩʪʘʚʣʷʶʱʠʭ, ʚʣʠʷʶʱʠʭ ʥʘ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʚ ʜʘʥʥʳʭ ʧʫʙʣʠʢʘʮʠʷʭ  ʥʝ ʫʯʪʝʥʦ ʚʣʠʷʥʠʝ 

ʨʳʥʢʦʚ ʩʙʳʪʘ, ʨʳʥʢʘ ʩʳʨʴʷ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ ʥʘ 
ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ.  

 

ʎɽʃʔ ʀ ʇʆʉʊɸʅʆɺʂɸ ɿɸɼɸʏʀ ʀʉʉʃɽɼʆɺɸʅʀʁ 

ʎʝʣɹʁ  ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʦʙʦʩʥʦʚʘʥʠʝ ʧʦʜʭʦʜʘ ʢ ʦʮʝʥʢʝ ʜʠʥʘʤʠʢʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 
ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʥʘ ʦʩʥʦʚʘʥʠʠ ʧʦʩʪʨʦʝʥʠʷ ʩʠʩʪʝʤʳ ʯʘʩʪʥʳʭ 

ʩʧʝʮʠʬʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ, ʫʯʠʪʳʚʘʶʱʠʭ ʬʘʢʪʦʨʳ ʠ ʦʩʦʙʝʥʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʡ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʦʪʨʘʩʣʠ.  
ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʨʝʰʘʶʪʩʷ ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ 

ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʜʭʦʜʦʚ ʢ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʝʜʧʨʠʷʪʠʷ; 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʧʦʜʭʦʜ ʢ ʧʦʩʪʨʦʝʥʠʶ ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʪʝʣʝʡ ʦʮʝʥʢʠ ʜʠʥʘʤʠʢʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʜʣʷ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ; ʦʙʦʩʥʦʚʳʚʘʝʪʩʷ ʤʝʪʦʜʠʢʘ ʨʘʩʯʝʪʘ ʧʦʢʘʟʘʪʝʣʝʡ 
ʜʠʥʘʤʠʢʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ. 
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ʆʉʅʆɺʅʆʁ ʈɸɿɼɽʃ ʉ ʈɽɿʋʃʔʊɸʊɸʄʀ ʀ ʀʍ ɸʅɸʃʀɿʆʄ 

ʀʩʩʣʝʜʦʚʘʥʠʝ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʜʭʦʜʦʚ ʢ ʦʮʝʥʢʝ ʚʣʠʷʥʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʧʦʜʪʚʝʨʜʠʣʦ 

ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʦʜʭʦʜʘ ʄ. ʇʦʨʪʝʨʘ [1] ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʧʨʝʜʧʨʠʷʪʠʷ,  ʪʘʢ ʢʘʢ ʦʥ ʦʨʠʝʥʪʠʨʦʚʘʥ, ʥʘ ʦʮʝʥʢʫ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʪ.ʝ. ʥʘ 
ʧʨʷʤʦʝ ʩʦʧʦʩʪʘʚʣʝʥʠʝ ʠʜʝʥʪʠʯʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ ʠʩʩʣʝʜʫʝʤʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʝʛʦ ʢʦʥʢʫʨʝʥʪʦʚ. 

ʇʨʠ ʵʪʦʤ ʥʝ ʫʯʠʪʳʚʘʶʪʩʷ ʪʘʢʠʝ ʚʘʞʥʳʝ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʬʘʢʪʦʨʳ, ʢʘʢ ʠʥʬʣʷʮʠʷ, ʚʘʣʶʪʥʳʝ 

ʢʦʣʝʙʘʥʠʷ, ʥʘʣʦʛʦʚʦʝ ʜʘʚʣʝʥʠʝ, ʢʦʪʦʨʳʝ ʦʢʘʟʳʚʘʶʪ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʨʘʟʚʠʪʠʝ 
ʧʨʝʜʧʨʠʷʪʠʷ. ʈʘʙʦʪʳ [2-3] ʪʘʢʞʝ ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʦʮʝʥʢʫ ʵʣʝʤʝʥʪʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʩʚʷʟʘʥʥʳʭ ʩ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴʶ. 

ʄʝʪʦʜʠʢʠ PEST-ʘʥʘʣʠʟʘ [3] ʥʝʧʨʠʤʝʥʠʤʳ ʜʣʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʪ.ʢ. ʦʥʠ 
ʦʨʠʝʥʪʠʨʦʚʘʥʳ ʥʘ ʵʢʩʧʝʨʪʥʳʝ ʦʮʝʥʢʠ, ʥʝ ʫʯʠʪʳʚʘʶʪ ʦʪʨʘʩʣʝʚʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠ ʷʚʣʷʶʪʩʷ, 

ʩʢʦʨʝʝ, ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ, ʯʝʤ  ʤʝʪʦʜʦʤ ʘʥʘʣʠʟʘ ʛʣʫʙʦʢʠʭ ʟʘʚʠʩʠʤʦʩʪʝʡ ʤʝʞʜʫ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʧʨʝʜʧʨʠʷʪʠʷ ʠ ʜʠʥʘʤʠʢʦʡ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 

ɺ ʨʘʙʦʪʝ [6] ʧʨʝʜʣʦʞʝʥ ʥʘʫʯʥʳʡ ʧʦʜʭʦʜ, ʚ ʨʘʤʢʘʭ ʢʦʪʦʨʦʛʦ ʚʣʠʷʥʠʝ ʚʥʝʰʥʝʡ ʩʨʝʜʳ 
ʦʮʝʥʠʚʘʝʪʩʷ ʩ ʧʦʟʠʮʠʡ ʧʨʠʥʷʪʠʷ ʨʝʰʝʥʠʡ ʥʘ ʧʨʝʜʧʨʠʷʪʠʠ ʠ ʤʝʪʦʜʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʩʪʨʘʪʝʛʠʡ 

ʧʨʝʜʧʨʠʷʪʠʷ. ʅʝʜʦʩʪʘʪʢʦʤ ʪʘʢʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʩʣʘʙʘʷ ʧʨʘʢʪʠʯʝʩʢʘʷ ʧʨʠʤʝʥʠʤʦʩʪʴ ʠ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ ʥʘ ʵʢʩʧʝʨʪʥʳʝ ʦʮʝʥʢʠ ʧʨʠ ʘʥʘʣʠʟʝ ʚʥʝʰʥʝʡ ʩʨʝʜʳ. 
ʈʘʟʨʘʙʦʪʘʥʥʘʷ ʚ ʨʘʙʦʪʝ [7], ʤʝʪʦʜʠʢʘ ʪʘʢʞʝ ʦʨʠʝʥʪʠʨʦʚʘʥʘ ʥʘ ʦʮʝʥʢʫ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ, ʯʪʦ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʩʣʘʙʫʶ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʝʝ ʧʨʠʤʝʥʝʥʠʷ ʜʣʷ ʮʝʣʝʡ 

ʦʮʝʥʢʠ ʨʘʟʚʠʪʠʷ. 
ʀʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʨʘʙʦʪʘ [8], ʚ ʢʦʪʦʨʦʡ ʧʨʝʜʣʦʞʝʥ ʤʝʪʦʜʠʯʝʩʢʠʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ 

ʧʨʦʚʝʜʝʥʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ ʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʥʘ ʦʩʥʦʚʝ 

ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʥʘʙʦʨʘ ʬʘʢʪʦʨʦʚ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʜʝʷʪʝʣʴʥʦʩʪʴ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ. ʅʝʜʦʩʪʘʪʢʦʤ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʝʛʦ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʩʪʴ ʪʦʣʴʢʦ ʥʘ ʨʳʥʦʯʥʳʝ 
ʧʦʢʘʟʘʪʝʣʠ. 

ɺ ʠʩʩʣʝʜʦʚʘʥʠʷʭ,  ʧʨʦʚʝʜʝʥʥʳʭ ʘʚʪʦʨʘʤʠ ʨʘʙʦʪʳ [9] ʧʨʝʜʣʦʞʝʥ ʧʦʜʭʦʜ, ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʡ 

ʥʘ ʦʮʝʥʢʫ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʩ ʪʦʯʢʠ ʟʨʝʥʠʷ ʢʦʥʢʫʨʝʥʮʠʠ, ʧʨʠʯʝʤ ʦʩʥʦʚʥʦʡ ʮʝʣʴʶ ʨʘʟʚʠʪʠʷ 
ʧʨʝʜʧʨʠʷʪʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʚʠʪʠʝ ʤʘʨʢʝʪʠʥʛʦʚʦʡ ʩʬʝʨʳ. ʇʦʵʪʦʤʫ ʪʘʢʦʡ ʧʦʜʭʦʜ ʤʘʣʦ ʧʨʠʤʝʥʠʤ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ.  

ɺ ʨʷʜʝ ʨʘʙʦʪ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʦʪʜʝʣʴʥʳʝ ʘʩʧʝʢʪʳ ʦʮʝʥʢʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʧʨʝʜʧʨʠʷʪʠʷ. ɺ 

ʯʘʩʪʥʦʩʪʠ, ʪʘʢʠʝ ʘʩʧʝʢʪʳ, ʢʘʢ ʦʮʝʥʢʘ ʚʣʠʷʥʠʷ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʬʘʢʪʦʨʦʚ, ʘ ʠʤʝʥʥʦ ʚʘʣʶʪʥʳʭ 
ʢʫʨʩʦʚ, ʥʘ ʧʨʝʜʧʨʠʷʪʠʷ ʦʧʠʩʘʥʳ ʚ ʨʘʙʦʪʝ [10], ʦʜʥʘʢʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʙʳʣʠ ʦʛʨʘʥʠʯʝʥʳ ʪʦʣʴʢʦ 

ʨʳʥʢʦʤ ʵʥʝʨʛʦʥʦʩʠʪʝʣʝʡ. ʊʘʢʦʡ ʵʣʝʤʝʥʪ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʘʢ ʨʳʥʦʢ ʪʨʫʜʘ, 

ʠʩʩʣʝʜʦʚʘʣʩʷ ʚ ʨʘʙʦʪʝ [2].  
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʩʫʱʝʩʪʚʫʶʱʠʝ ʤʝʪʦʜʳ ʠ ʤʦʜʝʣʠ ʦʮʝʥʢʠ ʚʥʝʰʥʝʡ 

ʩʨʝʜʳ ʧʨʝʜʧʨʠʷʪʠʷ ʦʭʚʘʪʳʚʘʶʪ ʦʮʝʥʢʫ ʪʦʣʴʢʦ ʯʘʩʪʠ ʵʣʝʤʝʥʪʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʧʨʝʞʜʝ ʚʩʝʛʦ 

ʨʳʥʢʦʚ ʩʙʳʪʘ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʥʢʫʨʝʥʪʦʚ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʪʘʢʠʝ ʵʣʝʤʝʥʪʳ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʢʘʢ 
ʩʥʘʙʞʝʥʠʝ, ʚʘʣʶʪʥʳʝ ʢʦʣʝʙʘʥʠʷ, ʥʘʣʦʛʦʚʦʝ ʜʘʚʣʝʥʠʝ, ʠʥʬʣʷʮʠʦʥʥʳʝ ʬʘʢʪʦʨʳ, ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʚ 

ʜʨʫʛʦʤ ʢʦʥʪʝʢʩʪʝ, ʦʪʣʠʯʘʶʱʝʤʩʷ ʦʪ ʟʘʜʘʯʠ ʦʮʝʥʢʠ ʨʘʟʚʠʪʠʷ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ, ʠʣʠ ʞʝ 

ʥʝ ʠʩʩʣʝʜʦʚʘʣʠʩʴ ʚʦʚʩʝ. ʀʩʭʦʜʷ ʠʟ ʵʪʦʛʦ ʥʝʦʙʭʦʜʠʤʦ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʣʥʦ ʫʯʠʪʳʚʘʪʴ ʬʘʢʪʦʨʳ 

ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʦʢʘʟʳʚʘʶʱʠʝ ʩʫʱʝʩʪʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʪʨʦʠʪʝʣʴʥʦʛʦ 
ʧʨʝʜʧʨʠʷʪʠʷ, ʚ ʯʘʩʪʥʦʩʪʠ, ʧʦʤʠʤʦ ʨʳʥʢʦʚ ʩʙʳʪʘ ʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʦʥʢʫʨʝʥʪʦʚ, ʫʯʠʪʳʚʘʪʴ ʨʳʥʦʢ 

ʩʳʨʴʷ ʠ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʬʘʢʪʦʨʳ. 

ʆʮʝʥʢʘ ʜʠʥʘʤʠʢʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʧʨʝʜʧʨʠʷʪʠʷ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ ʦʩʥʦʚʥʳʝ ʵʪʘʧʳ: 
ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʨʫʢʪʫʨʳ ʚʥʝʰʥʝʡ ʩʨʝʜʳ; ʦʧʨʝʜʝʣʝʥʠʝ ʩʚʷʟʝʡ ʤʝʞʜʫ ʵʣʝʤʝʥʪʘʤʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ 

ʚʥʫʪʨʝʥʥʠʤʠ ʵʣʝʤʝʥʪʘʤʠ ʧʨʝʜʧʨʠʷʪʠʷ; ʦʧʨʝʜʝʣʝʥʠʝ ʵʣʝʤʝʥʪʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʦʢʘʟʳʚʘʶʱʠʭ 

ʦʩʥʦʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʠʩʩʣʝʜʫʝʤʦʝ ʧʨʝʜʧʨʠʷʪʠʝ ʠʣʠ ʦʪʨʘʩʣʴ; ʦʮʝʥʢʘ ʜʠʥʘʤʠʢʠ ʧʦʢʘʟʘʪʝʣʝʡ, 
ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʦʩʥʦʚʥʳʝ ʵʣʝʤʝʥʪʳ ʚʥʝʰʥʝʡ ʩʨʝʜʳ.  

ʈʘʩʩʤʦʪʨʠʤ ʙʦʣʝʝ ʧʦʜʨʦʙʥʦ ʢʣʶʯʝʚʳʝ ʧʦʢʘʟʘʪʝʣʠ ʜʠʥʘʤʠʢʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʚʳʷʚʣʝʥʥʳʝ ʚ 

ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. 

ʇʦʢʘʟʘʪʝʣʠ ʨʳʥʢʦʚ ʩʙʳʪʘ. ʈʳʥʢʠ ʩʙʳʪʘ ʦʮʝʥʠʚʘʶʪʩʷ ʦʪʜʝʣʴʥʦ ʜʣʷ ʧʨʦʜʫʢʮʠʠ, 
ʧʦʪʨʝʙʣʷʝʤʦʡ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʨʳʥʢʝ ʠ ʠʜʫʱʝʡ ʥʘ ʵʢʩʧʦʨʪ. ʏʘʩʪʴ ʧʨʦʜʫʢʮʠʠ, ʧʦʪʨʝʙʣʷʝʤʦʡ 

ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʧʨʝʜʧʨʠʷʪʠʷʤʠ,  ʷʚʣʷʝʪʩʷ ʵʢʩʧʦʨʪʠʨʫʝʤʦʡ ʠ ʟʘʚʠʩʠʪ ʦʪ ʚʘʣʶʪʥʳʭ ʢʦʣʝʙʘʥʠʡ, ʘ 

ʪʘʢʞʝ ʧʦʣʠʪʠʯʝʩʢʦʡ ʩʠʪʫʘʮʠʠ, ʧʦʵʪʦʤʫ ʝʝ ʜʠʥʘʤʠʢʘ ʦʪʣʠʯʘʝʪʩʷ ʦʪ ʧʨʦʜʫʢʮʠʠ, ʧʦʪʨʝʙʣʷʝʤʦʡ ʥʘ 
ʚʥʫʪʨʝʥʥʝʤ ʨʳʥʢʝ. ʈʦʩʩʠʡʩʢʠʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʪʦʚʘʨʳ ʵʢʩʧʦʨʪʠʨʫʶʪʩʷ ʚ ʂʘʟʘʭʩʪʘʥ, ɹʝʣʘʨʫʩʴ, 
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ʃʠʪʚʫ, ɹʝʣʴʛʠʶ ʠ ʋʢʨʘʠʥʫ [11]. ʃʠʜʝʨʘʤʠ ʩʨʝʜʠ ʵʢʩʧʦʨʪʠʨʫʝʤʳʭ ʪʦʚʘʨʦʚ ʷʚʣʷʶʪʩʷ ʩʪʝʢʣʦ, 

ʢʝʨʘʤʠʯʝʩʢʠʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʠʟʜʝʣʠʷ, ʩʳʨʘʷ ʩʝʨʘ, ʘʩʙʝʩʪ, ʠʟʜʝʣʠʷ ʠʟ ʘʩʬʘʣʴʪʘ, ʙʠʪʫʤʘ. ɺ ʢʘʯʝʩʪʚʝ 

ʧʦʢʘʟʘʪʝʣʷ ʜʠʥʘʤʠʢʠ ʵʪʦʛʦ ʵʣʝʤʝʥʪʘ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠʩʧʦʣʴʟʫʝʪʩʷ ʦʙʲʝʤ ʨʝʘʣʠʟʘʮʠʠ 
C

OVRS , ʛʜʝ C  

ï ʠʥʜʝʢʩ ʩʪʨʘʥʳ ʧʦʪʨʝʙʠʪʝʣʷ ʧʨʦʜʫʢʮʠʠ, O  ï ʠʥʜʝʢʩ ʚʠʜʘ ʧʨʦʜʫʢʮʠʠ. ʇʦʢʘʟʘʪʝʣʠ ʨʳʥʢʦʚ ʩʙʳʪʘ 

ʦʮʝʥʠʚʘʶʪʩʷ ʦʪʜʝʣʴʥʦ ʜʣʷ ʢʘʞʜʦʛʦ ʠʟ ʚʠʜʦʚ ʧʨʦʜʫʢʮʠʠ: ʧʨʦʯʠʝ ʤʠʥʝʨʘʣʳ, ʩʪʝʢʣʦ, ʩʳʨʘʷ ʩʝʨʘ, 
ʢʝʨʘʤʠʯʝʩʢʠʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʠʟʜʝʣʠʷ, ʘʩʙʝʩʪ, ʠʟʜʝʣʠʷ ʠʟ ʘʩʬʘʣʴʪʘ, ʙʠʪʫʤʘ, ʧʝʢʘ, ʤʠʥʝʨʘʣʴʥʘʷ ʚʘʪʘ, 

ʢʘʤʥʠ, ʮʝʤʝʥʪʳ, ʠʟʜʝʣʠʷ ʠʟ ʮʝʤʝʥʪʘ, ʙʝʪʦʥʘ, ʠʩʢʫʩʩʪʚʝʥʥʦʛʦ ʢʘʤʥʷ, ʤʘʛʥʝʟʠʪ ʠ ʤʘʛʥʝʟʠʷ, 

ʛʠʧʩʦʚʳʝ ʠʟʜʝʣʠʷ, ʧʨʦʯʠʝ ʩʪʨʦʠʪʝʣʴʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʨʘʟʣʠʯʥʳʝ ʨʘʟʥʦʚʠʜʥʦʩʪʠ ʥʝʨʫʜʥʳʭ 
ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. 

ʇʦʢʘʟʘʪʝʣʠ ʨʳʥʢʦʚ ʨʝʩʫʨʩʦʚ. ʄʘʪʝʨʠʘʣʴʥʳʝ ʨʝʩʫʨʩʳ ʦʮʝʥʠʚʘʶʪʩʷ ʦʪʜʝʣʴʥʦ ʧʦ ʨʝʩʫʨʩʘʤ 

ʚʥʫʪʨʝʥʥʝʛʦ ʨʳʥʢʘ ʠ ʠʤʧʦʨʪʥʳʤ ʨʝʩʫʨʩʘʤ. ʕʪʦ ʦʙʫʩʣʦʚʣʝʥʦ ʦʧʦʩʨʝʜʦʚʘʥʥʳʤ ʚʣʠʷʥʠʝʤ ʥʘ ʨʳʥʦʢ 
ʨʝʩʫʨʩʦʚ ʵʣʝʤʝʥʪʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʪʘʢʠʭ ʢʘʢ ʧʦʣʠʪʠʯʝʩʢʠʝ ʫʩʣʦʚʠʷ, ʢʫʨʩʳ ʚʘʣʶʪ ʠ ʧʨʦʯʠʝ. ʂ 

ʦʩʥʦʚʥʳʤ ʤʘʪʝʨʠʘʣʴʥʳʤ ʨʝʩʫʨʩʘʤ ʦʪʥʦʩʷʪʩʷ: ʯʝʨʥʳʝ ʤʝʪʘʣʣʳ, ʮʚʝʪʥʳʝ ʤʝʪʘʣʣʳ, ʛʦʨʶʯʝ-

ʩʤʘʟʦʯʥʳʝ ʤʘʪʝʨʠʘʣʳ, ʵʣʝʢʪʨʦʵʥʝʨʛʠʷ, ʧʨʦʯʠʝ ʨʝʩʫʨʩʳ. ʇʦʢʘʟʘʪʝʣʝʤ, ʦʪʨʘʞʘʶʱʠʤ ʨʳʥʦʯʥʦʝ 

ʨʘʚʥʦʚʝʩʠʝ ʥʘ ʨʳʥʢʝ ʨʝʩʫʨʩʦʚ ʧʦ ʢʘʞʜʦʤʫ ʠʟ ʚʠʜʦʚ ʨʝʩʫʨʩʦʚ, ʷʚʣʷʝʪʩʷ ʠʭ ʩʨʝʜʥʷʷ ʮʝʥʘ 
RPA , ʛʜʝ 

R ï ʠʥʜʝʢʩ ʨʝʩʫʨʩʘ. ɺ ʢʘʯʝʩʪʚʝ ʠʩʪʦʯʥʠʢʘ ʩʪʘʪʠʩʪʠʯʝʩʢʦʡ ʠʥʬʦʨʤʘʮʠʠ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʮʝʥʳ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʘʥʥʳʝ ʩ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʪʨʘʩʣʝʚʳʭ ʙʠʨʞ. 
ʂʘʜʨʦʚʳʝ ʨʝʩʫʨʩʳ. ɸʛʨʝʛʠʨʦʚʘʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʜʠʥʘʤʠʢʠ ʨʳʥʢʘ ʪʨʫʜʘ (ɸʈ) ʧʨʠʤʝʥʠʪʝʣʴʥʦ 

ʢ ʧʨʝʜʧʨʠʷʪʠʷʤ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʠʤʝʝʪ ʚʠʜ: 
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l=ä        (1), 

ʛʜʝ 
il ï  ʜʦʣʷ ʨʘʙʦʪʥʠʢʦʚ i -ʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ ʚ ʰʪʘʪʥʦʤ ʨʘʩʧʠʩʘʥʠʠ ʧʨʝʜʧʨʠʷʪʠʡ ʦʪʨʘʩʣʠ;  

iS  ïʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪʥʠʢʦʚ i -ʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʧʨʝʜʣʘʛʘʶʱʠʭ ʩʚʦʠ ʫʩʣʫʛʠ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ;  

iD  ïʢʦʣʠʯʝʩʪʚʦ ʨʘʙʦʪʥʠʢʦʚ i -ʡ ʩʧʝʮʠʘʣʴʥʦʩʪʠ, ʥʝʦʙʭʦʜʠʤʳʭ ʥʘ ʨʳʥʢʝ ʪʨʫʜʘ;  

{ }i IÍ , ʛʜʝ { }I  ï ʤʥʦʞʝʩʪʚʦ ʩʧʝʮʠʘʣʴʥʦʩʪʝʡ, ʟʘʜʝʡʩʪʚʦʚʘʥʥʳʭ ʥʘ ʧʨʝʜʧʨʠʷʪʠʷʭ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ, ʩʦʛʣʘʩʥʦ ʩʧʨʘʚʦʯʥʠʢʫ ʧʨʦʬʝʩʩʠʡ.  

 
ʌʠʥʘʥʩʦʚʳʝ ʨʝʩʫʨʩʳ. ʇʦʢʘʟʘʪʝʣʝʤ ʨʳʥʢʘ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʷʚʣʷʝʪʩʷ ʜʦʩʪʫʧʥʦʩʪʴ ʠ 

ʩʪʦʠʤʦʩʪʴ ʢʨʝʜʠʪʦʚ, ʘ ʠʤʝʥʥʦ: ʦʩʪʘʪʢʠ ʩʨʝʜʩʪʚ ʥʘ ʢʦʨʨʝʩʧʦʥʜʝʥʪʩʢʠʭ ʠ ʪʨʘʥʟʠʪʥʳʭ ʩʯʝʪʘʭ 

ʙʘʥʢʦʚ; ʩʨʝʜʥʠʝ ʧʨʦʮʝʥʪʥʳʝ ʩʪʘʚʢʠ ʧʦ ʢʨʝʜʠʪʘʤ ʚ ʨʝʘʣʴʥʳʡ ʩʝʢʪʦʨ ʵʢʦʥʦʤʠʢʠ; ʩʨʝʜʥʠʝ 
ʧʨʦʮʝʥʪʥʳʝ ʩʪʘʚʢʠ ʨʝʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ; ʫʯʝʪʥʘʷ ʧʨʦʮʝʥʪʥʘʷ ʩʪʘʚʢʘ, 

ʫʩʪʘʥʦʚʣʝʥʥʘʷ ɹʘʥʢʦʤ ʈʦʩʩʠʠ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʳʝ ʨʝʩʫʨʩʳ. ʇʦʢʘʟʘʪʝʣʝʤ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ 

ʷʚʣʷʝʪʩʷ ʢʦʣʠʯʝʩʪʚʦ (ʂʀ) ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ (ʕʀ), ʩ ʧʦʤʦʱʴʶ 

ʢʦʪʦʨʳʭ ʧʨʝʜʧʨʠʷʪʠʝ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʚʥʝʰʥʝʡ ʩʨʝʜʦʡ, ʚ ʯʘʩʪʥʦʩʪʠ ʩ 
ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ, ʩ ʧʦʪʨʝʙʠʪʝʣʷʤʠ, ʩ ʧʦʩʪʘʚʱʠʢʘʤʠ. 

ʇʦʢʘʟʘʪʝʣʠ ʵʣʝʤʝʥʪʦʚ ʢʦʥʢʫʨʝʥʮʠʠ. ʂ ʧʦʢʘʟʘʪʝʣʷʤ ʢʦʥʢʫʨʝʥʮʠʠ ʦʪʥʦʩʷʪʩʷ ʢʦʥʢʫʨʝʥʪʳ-

ʧʨʦʠʟʚʦʜʠʪʝʣʠ, ʢʦʥʢʫʨʝʥʪʳ - ʨʝʘʣʠʟʘʪʦʨʳ (ʧʦʩʨʝʜʥʠʢʠ) ʠ ʪʦʚʘʨʳ-ʢʦʥʢʫʨʝʥʪʳ.  

ɼʣʷ ʢʦʥʢʫʨʝʥʪʦʚ ï ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʦʮʝʥʠʚʘʝʪʩʷ ʠʭ ʧʦʪʝʥʮʠʘʣʴʥʘʷ (
PMP ) ʠ ʟʘʜʝʡʩʪʚʦʚʘʥʥʘʷ 

(
ZMP ) ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʧʦ ʢʘʞʜʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ: 

, , ,Z I Z I K

K

MP MP=ä ,  
, , ,P I P I K

K

MP MP=ä     (2), 

ʛʜʝ ,Z IMP  ï ʟʘʜʝʡʩʪʚʦʚʘʥʥʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʧʦ I -ʤʫ ʥʘʧʨʘʚʣʝʥʠʶ 

ʧʨʦʠʟʚʦʜʩʪʚʘ;  

, ,Z I KMP  ï ʟʘʜʝʡʩʪʚʦʚʘʥʥʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʤʦʱʥʦʩʪʴ K -ʛʦ ʢʦʥʢʫʨʝʥʪʘ ʧʦ I -ʤʫ 

ʥʘʧʨʘʚʣʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ;  

,P IMP  ï ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʤʦʱʥʦʩʪʴ ʧʦ I -ʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ;  

, ,P I KMP  ï ʧʦʪʝʥʮʠʘʣʴʥʘʷ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʘʷ ʤʦʱʥʦʩʪʴ K -ʛʦ ʢʦʥʢʫʨʝʥʪʘ ʧʦ I -ʤʫ 

ʥʘʧʨʘʚʣʝʥʠʶ ʧʨʦʠʟʚʦʜʩʪʚʘ. 
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ʂʦʥʢʫʨʝʥʪʳ-ʨʝʘʣʠʟʘʪʦʨʳ (ʧʦʩʨʝʜʥʠʢʠ). ɼʣʷ ʤʥʦʛʠʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ 

ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʠ ʨʝʘʣʠʟʘʪʦʨʳ ʩʦʚʧʘʜʘʶʪ. ʆʩʥʦʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʢʦʥʢʫʨʝʥʪʦʚ-ʨʝʘʣʠʟʘʪʦʨʦʚ 

ʷʚʣʷʝʪʩʷ ʨʘʟʚʝʪʚʣʝʥʥʦʩʪʴ ʪʦʨʛʦʚʦʡ ʩʝʪʠ (
KTN , ʛʜʝ K  ï ʠʥʜʝʢʩ ʢʦʥʢʫʨʝʥʪʘ) ʠ ʦʙʲʝʤ ʚʳʨʫʯʢʠ ʦʪ 

ʨʝʘʣʠʟʘʮʠʠ (
KVR , ʛʜʝ K  ï ʠʥʜʝʢʩ ʢʦʥʢʫʨʝʥʪʘ). ʇʨʠʯʝʤ ʦʙʲʝʤ ʚʳʨʫʯʢʠ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʥʘʭʦʜʠʪʩʷ 

ʢʘʢ ʩʫʤʤʘ ʚʩʝʡ ʚʳʨʫʯʢʠ ʚʩʝʭ ʢʦʥʢʫʨʝʥʪʦʚ, ʘ ʨʘʟʚʝʪʚʣʝʥʥʦʩʪʴ ʪʦʨʛʦʚʦʡ ʩʝʪʠ ʢʘʢ ʤʦʱʥʦʩʪʴ 

ʧʝʨʝʩʝʯʝʥʠʷ ʤʥʦʞʝʩʪʚ ʩʝʪʝʡ, ʵʣʝʤʝʥʪʘʤʠ ʢʦʪʦʨʦʡ ʷʚʣʷʶʪʩʷ ʛʦʨʦʜʘ.  
ʂʦʣʠʯʝʩʪʚʦ ʪʦʚʘʨʦʚ ʩʫʙʩʪʠʪʫʪʦʚ ʠ ʘʥʘʣʦʛʦʚ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʚʝʣʠʢʦ, ʥʦ ʵʪʠ ʪʦʚʘʨʳ 

ʣʝʛʢʦ ʧʦʜʜʘʶʪʩʷ ʦʮʝʥʢʝ ʠ ʩʨʘʚʥʝʥʠʶ. ʆʩʥʦʚʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʷʚʣʷʶʪʩʷ ʮʝʥʘ ʪʦʚʘʨʦʚ-

ʢʦʥʢʫʨʝʥʪʦʚ (
KPT , ʛʜʝ K  ï ʠʥʜʝʢʩ ʪʦʚʘʨʘ-ʢʦʥʢʫʨʝʥʪʘ) ʠ ʢʘʯʝʩʪʚʦ ʠʭ ʧʦʩʣʝʧʨʦʜʘʞʥʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ (
KKT , ʛʜʝ K  ï ʠʥʜʝʢʩ ʪʦʚʘʨʘ-ʢʦʥʢʫʨʝʥʪʘ). ʂʘʯʝʩʪʚʦ ʧʦʩʣʝʧʨʦʜʘʞʥʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʦʧʨʝʜʝʣʷʝʪʩʷ ʢʘʢ ʩʨʝʜʥʠʡ ʛʘʨʘʥʪʠʡʥʳʡ ʩʨʦʢ ʜʣʷ ʢʘʞʜʦʛʦ ʚʠʜʘ ʧʨʦʜʫʢʮʠʠ. ʊʘʢʞʝ ʚ 

ʚʠʜʝ ʧʦʢʘʟʘʪʝʣʷ ʢʘʯʝʩʪʚʘ ʤʦʞʝʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʦʦʪʥʦʰʝʥʠʝ ʤʝʞʜʫ ʩʪʦʠʤʦʩʪʴʶ ʧʨʦʜʫʢʮʠʠ ʠ 

ʩʫʤʤʦʡ ʟʘʪʨʘʪ ʥʘ ʟʘʧʯʘʩʪʠ ʠ ʨʝʤʦʥʪ ʚ ʪʝʯʝʥʠʝ ʧʝʨʚʳʭ ʧʷʪʠ ʣʝʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʧʨʦʜʫʢʮʠʠ (
KPZ , 

ʛʜʝ K  ï ʠʥʜʝʢʩ ʪʦʚʘʨʘ-ʢʦʥʢʫʨʝʥʪʘ).  

ʀʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʝ ʵʣʝʤʝʥʪʳ. ʂ ʦʩʥʦʚʥʳʤ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʤ ʵʣʝʤʝʥʪʘʤ, ʚʣʠʷʶʱʠʤ ʥʘ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʪʥʦʩʷʪʩʷ ʥʘʣʦʛʦʚʘʷ ʥʘʛʨʫʟʢʘ, ʚʘʣʶʪʥʳʝ ʢʫʨʩʳ, 
ʠʥʬʣʷʮʠʷ.  

ʅʘʣʦʛʦʚʘʷ ʥʘʛʨʫʟʢʘ ʵʢʦʥʦʤʠʢʠ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʦʪʥʦʰʝʥʠʝ ʥʘʣʦʛʦʚ ʠ ʩʙʦʨʦʚ ʢ 

ʧʨʦʠʟʚʝʜʝʥʥʦʤʫ ʚʘʣʦʚʦʤʫ ʚʥʫʪʨʝʥʥʝʤʫ ʧʨʦʜʫʢʪʫ. ʊʘʢ ʢʘʢ ʜʣʷ ʦʮʝʥʢʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 
ʧʨʝʜʧʨʠʷʪʠʷ ʠʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʝʪ ʥʘʣʦʛʦʚʘʷ ʥʘʛʨʫʟʢʘ ʵʣʝʤʝʥʪʦʚ ʚʥʝʰʥʝʡ ʩʨʝʜʳ 

ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʚʘʪʴ ʥʘʣʦʛʦʚʫʶ ʥʘʛʨʫʟʢʫ ʥʝ ʵʢʦʥʦʤʠʢʠ ʚ 

ʮʝʣʦʤ, ʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ. ɼʣʷ ʦʮʝʥʢʠ ʜʠʥʘʤʠʢʠ ʥʘʣʦʛʦʚʦʡ ʥʘʛʨʫʟʢʠ ʦʪʨʘʩʣʠ ʤʦʛʫʪ 
ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʩʣʝʜʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ [12]: ʜʦʣʷ ʥʘʣʦʛʦʚʳʭ ʧʣʘʪʝʞʝʡ ʚ ʚʳʨʫʯʢʝ; ʜʦʣʷ ʥʘʣʦʛʦʚʳʭ 

ʧʣʘʪʝʞʝʡ ʚ ʘʢʪʠʚʘʭ; ʜʦʣʷ ʥʘʣʦʛʦʚʳʭ ʧʣʘʪʝʞʝʡ ʚ ʩʪʨʫʢʪʫʨʝ ʚʘʣʶʪʳ ʙʘʣʘʥʩʘ; ʜʦʣʷ ʥʘʣʦʛʦʚʳʭ 

ʧʣʘʪʝʞʝʡ ʚ ʩʝʙʝʩʪʦʠʤʦʩʪʠ; ʩʨʝʜʥʝʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʚʩʝʭ ʥʘʣʦʛʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ.  

ʕʪʠ ʧʦʢʘʟʘʪʝʣʠ ʨʘʩʩʯʠʪʳʚʘʶʪʩʷ ʧʦ ʩʣʝʜʫʶʱʠʤ ʬʦʨʤʫʣʘʤ [12 ï 14]: 

R

TS
TW

R
=       (3),  

A

TS
TW

A
=       (4), 

VB

TS
TW

VB
=       (5), 

C

TS
TW

C
=      (6), 

4

R A VB RCTW TW TW TW
TW

+ + +
=    (7), 

ʛʜʝ 
RTW  ï ʜʦʣʷ ʥʘʣʦʛʦʚʳʭ ʧʣʘʪʝʞʝʡ ʚ ʚʳʨʫʯʢʝ;  

ATW  ï ʜʦʣʷ ʥʘʣʦʛʦʚʳʭ ʧʣʘʪʝʞʝʡ ʚ ʘʢʪʠʚʘʭ;  

VBTW  ïʜʦʣʷ ʥʘʣʦʛʦʚʳʭ ʧʣʘʪʝʞʝʡ ʚ ʩʪʨʫʢʪʫʨʝ ʚʘʣʶʪʳ ʙʘʣʘʥʩʘ;  

CTW  ï ʜʦʣʷ ʥʘʣʦʛʦʚʳʭ ʧʣʘʪʝʞʝʡ ʚ ʩʝʙʝʩʪʦʠʤʦʩʪʠ;  

TW ï ʩʨʝʜʥʝʘʨʠʬʤʝʪʠʯʝʩʢʦʝ ʚʩʝʭ ʥʘʣʦʛʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ;  

TS ï ʩʫʤʤʘ ʫʧʣʘʯʝʥʥʳʭ ʥʘʣʦʛʦʚ;  

R ï ʦʙʲʝʤ ʚʳʨʫʯʢʠ ʦʪ ʨʝʘʣʠʟʘʮʠʠ;  

A ï ʘʢʪʠʚʳ;  

VB  ï ʚʘʣʶʪʘ ʙʘʣʘʥʩʘ;  

C  ï ʩʝʙʝʩʪʦʠʤʦʩʪʴ. 
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ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʩʢʦʣʴʢʫ ʟʘʜʘʯʝʡ ʷʚʣʷʝʪʩʷ ʨʘʩʯʝʪ ʥʘʣʦʛʦʚʦʡ ʥʘʛʨʫʟʢʠ ʜʣʷ ʦʪʨʘʩʣʠ, 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʜʦʣʠ ʥʘʣʦʛʦʚʳʭ ʧʣʘʪʝʞʝʡ ʚ ʘʢʪʠʚʘʭ ʠ ʜʦʣʠ ʥʘʣʦʛʦʚʳʭ ʧʣʘʪʝʞʝʡ ʚ 

ʩʪʨʫʢʪʫʨʝ ʚʘʣʶʪʳ ʙʘʣʘʥʩʘ ʥʝʮʝʣʝʩʦʦʙʨʘʟʥʦ, ʪʘʢ ʢʘʢ ʦʥʠ ʥʝ ʧʦʜʭʦʜʷʪ ʜʣʷ ʮʝʣʝʡ 

ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʦʛʦ ʘʥʘʣʠʟʘ. ɸʥʘʣʦʛʠʯʥʦ ʜʣʷ ʩʨʝʜʥʝʘʨʠʬʤʝʪʠʯʝʩʢʦʛʦ ʚʩʝʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ, ʪʘʢ 
ʢʘʢ ʵʪʦʪ ʧʦʢʘʟʘʪʝʣʴ ʚʢʣʶʯʘʝʪ ʥʝʢʦʥʩʦʣʠʜʠʨʫʝʤʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ. ʇʦʵʪʦʤʫ ʜʣʷ ʦʮʝʥʢʠ ʨʘʟʚʠʪʠʷ 

ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʜʦʣʶ ʥʘʣʦʛʦʚʳʭ ʧʣʘʪʝʞʝʡ ʚ ʚʳʨʫʯʢʝ ʦʪ 

ʨʝʘʣʠʟʘʮʠʠ (ʧʨʠ ʘʥʘʣʠʟʝ ʩʙʳʪʦʚʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ) ʠ ʜʦʣʶ ʥʘʣʦʛʦʚʳʭ ʧʣʘʪʝʞʝʡ ʚ ʩʝʙʝʩʪʦʠʤʦʩʪʠ 
ʧʨʦʜʫʢʮʠʠ (ʧʨʠ ʘʥʘʣʠʟʝ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦ-ʩʥʘʙʞʝʥʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ). 

ʆʮʝʥʢʘ ʜʠʥʘʤʠʢʠ ʚʘʣʶʪʥʳʭ ʢʫʨʩʦʚ ʷʚʣʷʝʪʩʷ ʦʯʝʥʴ ʚʘʞʥʦʡ ʧʨʠ ʠʩʩʣʝʜʦʚʘʥʠʠ ʨʘʟʚʠʪʠʷ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚʚʠʜʫ ʪʦʛʦ, ʯʪʦ ʯʘʩʪʴ ʠʭ ʧʨʦʜʫʢʮʠʠ ʠʜʝʪ ʥʘ ʵʢʩʧʦʨʪ. ʆʩʥʦʚʥʳʤʠ 
ʩʪʨʘʥʘʤʠ ï ʧʦʪʨʝʙʠʪʝʣʷʤʠ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʨʦʜʫʢʮʠʠ ʷʚʣʷʶʪʩʷ ʩʪʨʘʥʳ-ʫʯʘʩʪʥʠʢʠ ʊʘʤʦʞʝʥʥʦʛʦ 

ʩʦʶʟʘ. ʇʦʵʪʦʤʫ ʧʦʤʠʤʦ ʜʠʥʘʤʠʢʠ ʢʫʨʩʘ ʝʚʨʦ (EUR) ʠ ʜʦʣʣʘʨʘ (USD) ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʚʘʪʴ 

ʪʘʢʞʝ ʜʠʥʘʤʠʢʫ ʢʫʨʩʘ ʚʘʣʶʪ ʩʪʨʘʥ ʊʘʤʦʞʝʥʥʦʛʦ ʩʦʶʟʘ. 

ʆʮʝʥʢʘ ʜʠʥʘʤʠʢʠ ʠʥʬʣʷʮʠʠ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʘʩʯʝʪ ʠʟʤʝʥʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʴʩʢʦʡ ʠʥʬʣʷʮʠʠ 

INF  (ʜʣʷ ʦʮʝʥʢʠ ʨʘʟʚʠʪʠʷ ʩʬʝʨʳ ʧʝʨʩʦʥʘʣʘ) ʠ ʠʟʤʝʥʝʥʠʷ ʜʝʬʣʷʪʦʨʘ ʧʨʦʤʳʰʣʝʥʥʦʡ ʧʨʦʜʫʢʮʠʠ 

DEF  (ʜʣʷ ʦʮʝʥʢʠ ʩʬʝʨ ʩʙʳʪʘ ʠ ʩʥʘʙʞʝʥʠʷ).  

ʆʮʝʥʢʘ ʜʠʥʘʤʠʢʠ ɺɺʇ ʧʦʟʚʦʣʷʝʪ ʫʚʠʜʝʪʴ ʦʙʱʠʝ ʪʝʥʜʝʥʮʠʠ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʩʠʩʪʝʤʳ ʢʘʢ ʥʘʰʝʡ ʩʪʨʘʥʳ, ʪʘʢ ʠ ʩʪʨʘʥ-ʧʘʨʪʥʝʨʦʚ. ʂ ʧʦʢʘʟʘʪʝʣʷʤ ʦʮʝʥʢʠ ʜʠʥʘʤʠʢʠ ɺɺʇ 
ʦʪʥʦʩʷʪʩʷ ʪʝʤʧʳ ʨʦʩʪʘ ɺɺʇ ʂʘʟʘʭʩʪʘʥʘ, ɹʝʣʘʨʫʩʠ, ʃʠʪʚʳ, ɹʝʣʴʛʠʠ, ʋʢʨʘʠʥʳ, ʀʥʜʠʠ, ʂʠʪʘʷ. 

 

ɺʓɺʆɼʓ 
ʇʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʢ ʧʦʩʪʨʦʝʥʠʶ ʩʠʩʪʝʤʳ ʧʦʢʘʟʘʪʝʣʝʡ ʦʮʝʥʢʠ ʜʠʥʘʤʠʢʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʝʜʧʨʠʷʪʠʷ ʧʦʟʚʦʣʠʪ ʦʧʨʝʜʝʣʠʪʴ ʪʨʘʝʢʪʦʨʠʶ 

ʧʦʚʝʜʝʥʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ ʩʦʧʦʩʪʘʚʠʪʴ ʝʝ ʩ  ʪʨʘʝʢʪʦʨʠʝʡ ʧʨʝʜʧʨʠʷʪʠʷ. ʕʪʦ ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 
ʚʳʷʚʠʪʴ ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʝ ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝʤ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʜʠʥʘʤʠʢʦʡ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ. 

 

ʇɽʈʉʇɽʂʊʀɺʓ ɼɸʃʔʅɽʁʐɽɻʆ ʀʉʉʃɽɼʆɺɸʅʀʗ 
ʇʝʨʩʧʝʢʪʠʚʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʜʘʣʴʥʝʡʰʠʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʷʚʣʷʝʪʩʷ ʧʦʩʪʨʦʝʥʠʝ ʤʦʜʝʣʝʡ 

ʧʨʠʯʠʥʥʦ-ʩʣʝʜʩʪʚʝʥʥʳʭ ʩʚʷʟʝʡ ʤʝʞʜʫ ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʮʝʥʢʠ ʜʠʥʘʤʠʢʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ ʦʮʝʥʢʠ ʜʠʥʘʤʠʢʠ ʚʥʝʰʥʝʡ ʩʨʝʜʳ, ʦʢʘʟʳʚʘʶʱʠʭ 
ʚʣʠʷʥʠʝ ʥʘ  ʜʝʷʪʝʣʴʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ. 
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THE APPROACH TO ASSESSING THE DYNAMICS OF EXTERNAL ENVIRONMENT 

FUNCTIONING TO THE CONSTRUCTION COMPANY 
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V.I. Vernadsky Crimean Federal University, Simferopol, Crimea 

 
Annotation. The existing approaches that evaluate the impact of the environment to the enterprise are considered. Existing 
approaches are evaluated from the position of applicability in the activities of construction companies. The shortcomings of 
existing approaches in the evaluation of the construction industry. The necessity of developing an approach that will take into 
account environmental factors that have a significant impact to the functioning of the construction company. An approach to the 
construction of indicators system for assessing the dynamics of the environment to the construction company was proposed. The 
influence on the construction company not only markets, competitors, but also the market of raw materials and institutional 
factors was established. The key indicators of the external environment dynamics of the construction company are revealed. The 

method of calculation the indicators of dynamics environment to the construction enterprise is offered. 

 
Keywords: construction, construction industry, external environment, system of indicators, industrial enterprises, external 
environment assessment. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʨʘʩʩʤʦʪʨʝʥʳ ʦʩʥʦʚʥʳʝ ʧʦʜʭʦʜʳ ʢ ʦʧʨʝʜʝʣʝʥʠʶ ʩʫʱʥʦʩʪʠ ʠ ʩʪʨʫʢʪʫʨʳ ʤʝʭʘʥʠʟʤʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ 
ʫʧʨʘʚʣʝʥʠʷ. ʇʨʝʜʣʦʞʝʥ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʢ ʠʟʣʦʞʝʥʠʶ ʦʩʥʦʚʥʳʭ ʧʦʥʷʪʠʡ, ʷʚʣʝʥʠʡ ʠ ʧʨʦʮʝʩʩʦʚ, ʨʘʩʢʨʳʚʘʶʱʠʭ 
ʩʦʜʝʨʞʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʩʠʩʪʝʤʘ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ, ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ, ʤʝʭʘʥʠʟʤ, ʧʨʠʥʮʠʧʳ ʫʧʨʘʚʣʝʥʠʷ. 

 

ɺɺɽɼɽʅʀɽ 

ʇʨʠ ʨʝʰʝʥʠʠ ʧʨʦʙʣʝʤ ʩʦʭʨʘʥʝʥʠʷ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʮʝʣʦʤ ʠ ʝʝ 
ʨʝʛʠʦʥʦʚ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚʘʞʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʫʧʨʘʚʣʝʥʠʷ ʚ ʦʩʦʙʦʡ ʩʬʝʨʝ ï 

ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʠʥʪʝʛʨʠʨʦʚʘʥʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʙʝʩʧʝʯʝʥʠʶ ʩʦʚʨʝʤʝʥʥʦʡ 

ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ ʚ ʮʝʣʦʤ, ʠ ʦʪʜʝʣʴʥʦʛʦ ʯʝʣʦʚʝʢʘ ʦʧʨʝʜʝʣʷʝʪʩʷ ʥʘʨʘʩʪʘʥʠʝʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʧʨʦʙʣʝʤ ʠ ʚ ʢʘʯʝʩʪʚʝ ʦʢʨʫʞʘʶʱʝʡ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ (ʧʨʘʚʠʣʴʥʝʝ ï ʧʨʠʨʦʜʥʦ-ʘʥʪʨʦʧʦʛʝʥʥʦʡ), ʠ ʚ 
ʢʘʯʝʩʪʚʝ ʧʘʨʘʤʝʪʨʦʚ ʩʦʙʩʪʚʝʥʥʦ ʯʝʣʦʚʝʢʘ ʢʘʢ ʙʠʦʣʦʛʠʯʝʩʢʦʛʦ ʚʠʜʘ. ɿʥʘʯʠʪʝʣʴʥʳʡ ʦʙʲʝʤ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʪʘʢʠʭ ʧʨʦʮʝʩʩʘʭ, ʦʙʩʫʞʜʝʥʠʷ  ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ ʥʘʫʯʥʦʛʦ ʩʦʦʙʱʝʩʪʚʘ ʠ 

ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʧʦʜʪʚʝʨʞʜʘʶʪ ʘʢʪʫʘʣʴʥʦʩʪʴ ʜʘʥʥʦʛʦ ʥʘʫʯʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʦʧʨʝʜʝʣʠʣʠ 
ʚʳʙʦʨ ʮʝʣʠ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʢʦʥʢʨʝʪʠʟʘʮʠʷ ʪʝʦʨʝʪʠʯʝʩʢʠʭ ʧʦʣʦʞʝʥʠʡ ʧʦ ʧʨʦʙʣʝʤʘʤ 

ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʤʝʭʘʥʠʟʤʘ ʫʧʨʘʚʣʝʥʠʷ ʚ ʨʝʛʠʦʥʝ. 

 

ɸʅɸʃʀɿ ʇʋɹʃʀʂɸʎʀʁ  

ʊʝʦʨʠʷ ʫʧʨʘʚʣʝʥʠʷ ʩ ʫʯʝʪʦʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʢʦʥʦʤʠʢʠ 

ʙʘʟʠʨʫʝʪʩʷ ʥʘ ʨʘʟʨʘʙʦʪʢʘʭ ʫʯʝʥʳʭ ʨʘʟʣʠʯʥʳʭ ʥʘʫʯʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʧʦ ʵʢʦʣʦʛʠʠ, ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʵʢʦʥʦʤʠʢʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ɺ.ʀ. ɺʝʨʥʘʜʩʢʦʛʦ [1], ʅ.ʌ. ʈʝʡʤʝʨʩʘ [2], 
ɺ.ʀ. ɼʘʥʠʣʦʚʘ-ɼʘʥʠʣʴʷʥʘ [3], ɺ.ɸ. ɹʦʢʦʚʘ, ɸ.ɺ. ʃʫʱʠʢʘ [4], ɸ.ʀ. ɼʘʥʠʣʦʚʘ [5], 

ɸ.ɼ. ʃʠʧʝʥʢʦʚʘ [6], ʄ.ʄ. ɹʳʯʝʥʢʘ, ɸ.ʄ. ʊʨʦʬʠʤʯʫʢʘ [7], ɸ.ʀ. ʇʘʰʝʥʮʝʚʘ [8] ʠ ʜʨʫʛʠʭ. ʆʜʥʘʢʦ 

ʩʣʝʜʫʝʪ ʧʨʠʟʥʘʪʴ, ʯʪʦ ʚʦʧʨʦʩʳ ʫʧʨʘʚʣʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʩʠʩʪʝʤʦʡ ʩ ʫʯʝʪʦʤ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 
ʧʨʠʦʨʠʪʝʪʦʚ ʥʝ ʨʝʰʝʥʳ ʚ ʢʦʤʧʣʝʢʩʝ, ʭʦʪʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʪʝʨʨʠʪʦʨʠʠ ʦʙʦʩʥʦʚʘʥʥʦ 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʘʢ ʩʦʩʪʘʚʣʷʶʱʘʷ ʥʘʮʠʦʥʘʣʴʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ. 

 

ʆʉʅʆɺʅʆʁ ʈɸɿɼɽʃ 
ɻʣʘʚʥʦʡ ʟʘʜʘʯʝʡ ʫʧʨʘʚʣʝʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʦʚʨʝʤʝʥʥʦʛʦ ʦʙʱʝʩʪʚʘ 

ʷʚʣʷʝʪʩʷ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʨʘʟʚʠʪʠʷ ʦʧʘʩʥʳʭ ʧʨʦʮʝʩʩʦʚ ʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ (ʪʝʢʫʱʝʝ ʚʦʟʜʝʡʩʪʚʠʝ, 

ʧʝʨʩʧʝʢʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ), ʢʘʢ ʜʣʷ ʞʠʟʥʠ ʯʝʣʦʚʝʢʘ, ʪʘʢ ʠ ʜʣʷ ʩʦʙʩʪʚʝʥʥʦ ʦʢʨʫʞʘʶʱʝʡ 
ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʧʦʩʨʝʜʩʪʚʦʤ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʦʡ ʩʠʩʪʝʤʳ ʤʝʪʦʜʦʚ, ʩʧʦʩʦʙʦʚ ʫʧʨʘʚʣʝʥʠʷ. ɼʣʷ 

ʫʩʧʝʰʥʦʛʦ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʵʪʠʭ ʮʝʣʝʡ ʥʝʦʙʭʦʜʠʤʦ ʪʝʦʨʝʪʠʯʝʩʢʦʝ ʦʩʤʳʩʣʝʥʠʝ ʧʨʦʮʝʩʩʦʚ, 

ʧʨʦʠʩʭʦʜʷʱʠʭ ʢʘʢ ʚ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʝ, ʪʘʢ ʠ ʚ ʦʙʱʝʩʪʚʝ, ʵʢʦʥʦʤʠʢʝ, ʚʢʣʶʯʘʷ ʦʧʨʝʜʝʣʝʥʠʝ 
ʦʧʪʠʤʘʣʴʥʳʭ ʥʘʧʨʘʚʣʝʥʠʡ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʠ ʫʧʨʘʚʣʝʥʠʷ ʠʤʠ ʚ ʨʘʤʢʘʭ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ.  

ʇʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʝ ʚ ʩʘʤʦʤ ʦʙʱʝʤ ʧʦʥʠʤʘʥʠʠ ʝʩʪʴ ʩʦʚʦʢʫʧʥʦʩʪʴ ʨʘʟʣʠʯʥʳʭ ʬʦʨʤ 

ʧʦʪʨʝʙʣʝʥʠʷ ʝʩʪʝʩʪʚʝʥʥʦ-ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʤʝʨ ʧʦ ʩʦʭʨʘʥʝʥʠʶ (ʧʦʜʜʝʨʞʘʥʠʶ ʥʦʨʤʘʣʴʥʦʛʦ 

ʩʦʩʪʦʷʥʠʷ) ʧʨʠʨʦʜʥʳʭ ʢʦʤʧʣʝʢʩʦʚ [9, ʩ. 404-405]. ʇʨʠ ʵʪʦʤ ʧʨʠʩʫʪʩʪʚʫʝʪ ʦʙʲʝʢʪʠʚʥʦʝ 
ʧʨʦʪʠʚʦʨʝʯʠʝ ï ʚʩʣʝʜʩʪʚʠʝ ʫʩʪʘʥʦʚʦʢ ʥʘ ʦʙʝʩʧʝʯʝʥʠʝ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʥʘʙʣʶʜʘʝʪʩʷ 

ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʧʨʦʮʝʩʩʦʚ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʯʝʣʦʚʝʢʘ ʧʨʦʮʝʩʩʘʤ ʨʘʟʚʠʪʠʷ ʝʩʪʝʩʪʚʝʥʥʦ-ʧʨʠʨʦʜʥʦʡ 

ʩʨʝʜʳ. ʇʨʠʯʝʤ ʚ ʧʝʨʚʫʶ ʦʯʝʨʝʜʴ ʜʣʷ ʧʦʥʠʤʘʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʭ ʦʪʥʦʰʝʥʠʡ ʚʘʞʥʦ ʪʦ, ʯʪʦ 
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ʯʝʣʦʚʝʯʝʩʪʚʦ ʷʚʣʷʝʪʩʷ ʵʣʝʤʝʥʪʦʤ ʧʣʘʥʝʪʘʨʥʦʡ ʵʢʦʩʠʩʪʝʤʳ: ʦʥʦ ʬʫʥʢʮʠʦʥʠʨʫʝʪ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ 

ʝʩʪʝʩʪʚʝʥʥʦ-ʧʨʠʨʦʜʥʳʤʠ ʟʘʢʦʥʘʤʠ ʠ ʦʜʥʦʚʨʝʤʝʥʥʦ ʦʨʛʘʥʠʟʫʝʪ ʧʦʜʩʠʩʪʝʤʫ ʩʦʙʩʪʚʝʥʥʦʡ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʦʭʚʘʪʳʚʘʝʪ ʠ ʩʦʚʦʢʫʧʥʦʩʪʴ ʵʣʝʤʝʥʪʦʚ ʧʦʜʜʝʨʞʘʥʠʷ ʦʩʥʦʚ ʞʠʟʥʠ ʜʣʷ 

ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʬʠʟʠʦʣʦʛʠʯʝʩʢʠʭ ʠ ʩʣʝʜʫʶʱʠʭ ʫʨʦʚʥʝʡ ʧʦʪʨʝʙʥʦʩʪʝʡ. ɼʘʥʥʘʷ ʧʦʜʩʠʩʪʝʤʘ 
ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ ʵʢʦʩʠʩʪʝʤʳ ʠ ʚʢʣʶʯʘʝʪ ʧʨʠʨʦʜʥʳʝ ʢʦʤʧʣʝʢʩʳ, ʘ ʪʘʢʞʝ ʩʦʟʜʘʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʱʝʩʪʚʘ ʪʝʭʥʦʢʨʘʪʠʯʝʩʢʠʝ ʵʣʝʤʝʥʪʳ.  

ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʯʝʣʦʚʝʯʝʩʪʚʦ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ ʝʩʪʴ ʵʣʝʤʝʥʪ ʵʢʦʩʠʩʪʝʤʳ ï ʣʶʙʦʡ 
ʩʦʚʦʢʫʧʥʦʩʪʠ ʞʠʚʳʭ ʩʫʱʝʩʪʚ ʠ ʩʨʝʜʳ ʠʭ ʩʫʱʝʩʪʚʦʚʘʥʠʷ, ʦʙʲʝʜʠʥʝʥʥʦʡ ʚ ʦʜʥʦ ʬʫʥʢʮʠʦʥʘʣʴʥʦʝ 

ʮʝʣʦʝ ʦʙʤʝʥʦʤ ʚʝʱʝʩʪʚ, ʵʥʝʨʛʠʠ ʠ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʩ ʜʨʫʛʦʡ, ʨʫʢʦʚʦʜʩʪʚʫʷʩʴ ʤʠʨʦʚʦʟʟʨʝʥʠʝʤ, 

ʤʦʞʝʪ ʜʝʡʩʪʚʦʚʘʪʴ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦ, ʠʟʤʝʥʷʷ ʯʘʩʪʠʯʥʦ ʩʚʦʶ ʩʨʝʜʫ ʦʙʠʪʘʥʠʷ  ʧʦʜ ʩʦʙʩʪʚʝʥʥʳʝ 
ʧʦʪʨʝʙʥʦʩʪʠ, ʯʝʣʦʚʝʢ ʷʚʣʷʝʪʩʷ ʬʘʢʪʦʨʦʤ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʵʪʦʡ ʩʨʝʜʳ, ʧʨʠ ʢʦʪʦʨʦʤ 

ʦʙʲʝʢʪʠʚʥʳʝ ʧʨʦʮʝʩʩʳ ʦʙʤʝʥʘ ʚʝʱʝʩʪʚʘ ʠ ʵʥʝʨʛʠʠ ʤʝʞʜʫ ʞʠʚʦʡ ʠ ʥʝʞʠʚʦʡ ʧʨʠʨʦʜʦʡ ʧʦ 

ʭʘʨʘʢʪʝʨʫ, ʩʢʦʨʦʩʪʠ ʧʨʦʪʝʢʘʥʠʷ, ʥʘʧʨʘʚʣʝʥʥʦʩʪʠ ʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ ʠʟʤʝʥʷʶʪʩʷ ʚ ʨʘʤʢʘʭ ʩʨʝʜʳ 

ʦʢʨʫʞʝʥʠʷ ʯʝʣʦʚʝʢʘ.  
ɸʥʘʣʠʟ ʥʘʫʯʥʳʭ ʧʦʜʭʦʜʦʚ ʢ ʫʧʨʘʚʣʝʥʠʶ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʩʠʩʪʝʤʘʤʠ ʩ ʫʯʝʪʦʤ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʧʦʟʚʦʣʷʝʪ ʧʦʣʦʞʠʪʝʣʴʥʦ ʦʮʝʥʠʪʴ ʧʨʦʚʝʜʝʥʥʳʝ ʫʯʝʥʳʤʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ 

ʜʘʥʥʦʡ ʧʨʦʙʣʝʤʘʪʠʢʝ. ʈʘʟʚʠʪʠʝ ʥʘʫʯʥʳʭ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ 
ʮʝʣʝʚʳʭ ʫʩʪʘʥʦʚʦʢ ʫʧʨʘʚʣʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘ 

ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʢʘʢ ʦʪʨʘʞʝʥʠʠ ʦʪʥʦʰʝʥʠʡ ʚ ʩʠʩʪʝʤʝ çʧʨʠʨʦʜʘ-ʦʙʱʝʩʪʚʦè, ʧʨʝʪʝʨʧʝʣʦ ʨʷʜ 

ʠʟʤʝʥʝʥʠʡ. ɼʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʫʱʥʦʩʪʠ ʵʪʘʧʦʚ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʚʘʞʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʧʦʜʭʦʜ 
ʅ.ɸ. ɿʘʛʦʨʫʡʢʦ ʠ ɺ.ʅ. ʌʝʜʦʨʦʚʘ, ʚ ʢʦʪʦʨʦʤ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʢʣʘʩʩʠʬʠʢʘʮʠʷ ʛʝʦʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʚʠʜʦʚ ʭʦʟʷʡʩʪʚ, ʚʳʜʝʣʷʝʤʳʭ ʧʦ ʩʭʝʤʝ ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ: ʧʨʠʩʚʘʠʚʘʶʱʝʝ ʠ 

ʧʨʦʠʟʚʦʜʷʱʝʝ ʭʦʟʷʡʩʪʚʦ. ɺʪʦʨʦʡ ʚʠʜ ʠʤʝʝʪ ʧʦʜʚʠʜʳ ï ʦʩʚʘʠʚʘʶʱʝʝ ʠ ʚʦʩʩʪʘʥʘʚʣʠʚʘʶʱʝʝ 

ʭʦʟʷʡʩʪʚʦʚʘʥʠʝ [10]. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ ʛʣʫʙʦʢʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʜʘʥʥʦʡ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʧʝʨʠʦʜʦʚ 
ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ, ʢʦʪʦʨʫʶ ʧʨʝʜʣʘʛʘʝʪʩʷ ʫʪʦʯʥʠʪʴ ʚ ʩʣʝʜʫʶʱʝʡ ʪʨʘʢʪʦʚʢʝ ʧʝʨʠʦʜʠʟʘʮʠʠ 

ʦʪʥʦʰʝʥʠʡ ʚ ʩʠʩʪʝʤʝ çʧʨʠʨʦʜʘ-ʦʙʱʝʩʪʚʦè [11]. 

ʇʝʨʚʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʦʪʥʦʰʝʥʠʡ ʚ ʩʠʩʪʝʤʝ çʧʨʠʨʦʜʘ-ʦʙʱʝʩʪʚʦè ʧʨʦʷʚʠʣ ʧʨʦʙʣʝʤʳ 
ʦʙʱʝʩʪʚʘ ʢʘʢ ʵʣʝʤʝʥʪʘ ʧʨʠʨʦʜʥʦʡ ʩʠʩʪʝʤʳ ï ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʚʳʞʠʚʘʥʠʝ ʦʙʱʝʩʪʚʘ ʚ 

ʫʩʣʦʚʠʷʭ ʜʝʡʩʪʚʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʛʫʣʷʪʦʨʦʚ, ʧʦʩʢʦʣʴʢʫ ʧʨʠʨʦʜʥʳʝ ʢʘʪʘʩʪʨʦʬʳ, ʙʦʣʝʟʥʠ, 

ʩʪʠʭʠʡʥʳʝ ʙʝʜʩʪʚʠʷ ʦʧʨʝʜʝʣʷʣʠ ʫʩʣʦʚʠʷ ʞʠʟʥʠ ʠ ʬʦʨʤʳ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. ʊʘʢʠʝ ʬʦʨʤʳ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʢʘʢ ʜʦʙʳʯʘ ʨʝʩʫʨʩʦʚ, ʦʩʚʦʝʥʠʝ ʥʦʚʳʭ ʪʝʨʨʠʪʦʨʠʡ ʜʣʷ ʫʚʝʣʠʯʝʥʠʷ ʦʙʲʝʤʦʚ 
ʪʨʝʙʫʝʤʳʭ ʨʝʩʫʨʩʦʚ, ʧʦʣʫʯʘʝʤʳʭ ʠʟ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, (ʧʦʠʩʢ ʩʚʦʙʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʠʭ 

ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʦʩʚʦʝʥʠʝ, ʩʦʟʜʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʧʦʣʫʯʝʥʠʷ ʵʪʠʭ ʨʝʩʫʨʩʦʚ) ʩʬʦʨʤʠʨʦʚʘʣʠ 

ʜʦʤʠʥʠʨʫʶʱʫʶ ʚ ʦʙʱʝʩʪʚʝ ʫʩʪʘʥʦʚʢʫ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʶ: ʠʟʲʷʪʠʝ ʨʝʩʫʨʩʦʚ 
ʜʣʷ ʮʝʣʝʡ ʦʙʝʩʧʝʯʝʥʠʷ ʞʠʟʥʠ ʙʝʟ ʫʯʝʪʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʧʨʠʨʦʜʳ. ɼʘʥʥʳʡ ʵʪʘʧ 

ʚʦʟʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ çʕʪʘʧ ʪʝʨʨʠʪʦʨʠʘʣʴʥʦ-ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʡ ʵʢʩʧʘʥʩʠʠ ʧʨʠʨʦʜʳè (ʪʘʙʣ. 1), 

ʥʘ ʢʦʪʦʨʦʤ ʮʝʣʝʚʘʷ ʫʩʪʘʥʦʚʢʘ ʧʦʜʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤʠ ʦʪʥʦʰʝʥʠʷʤʠ ʚ 
ʩʠʩʪʝʤʝ çʧʨʠʨʦʜʘ-ʦʙʱʝʩʪʚʦè ʠʤʝʝʪ ʩʣʝʜʫʶʱʫʶ ʬʦʨʤʫʣʠʨʦʚʢʫ ï çʫʧʨʘʚʣʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʧʦʠʩʢ 

ʠ ʦʩʚʦʝʥʠʝ ʩʚʦʙʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʡ ʠ ʨʝʩʫʨʩʦʚ ʠ ʥʝ ʠʤʝʝʪ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʟʘʜʘʯè. 

ɺʪʦʨʦʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʩʚʷʟʘʥ ʩ ʧʝʨʝʭʦʜʦʤ ʦʙʱʝʩʪʚʘ ʢ ʠʥʜʫʩʪʨʠʘʣʴʥʦʤʫ 

ʩʧʦʩʦʙʫ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚ ʨʝʟʫʣʴʪʘʪʝ ʢʦʪʦʨʦʛʦ ʧʨʦʠʟʦʰʣʘ ʠʥʪʝʥʩʠʬʠʢʘʮʠʷ ʧʨʦʮʝʩʩʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 
ʧʨʠʨʦʜʥʦ-ʨʝʩʫʨʩʥʦʛʦ ʧʦʪʝʥʮʠʘʣʘ, ʦʙʫʩʣʦʚʣʝʥʥʘʷ ʨʦʩʪʦʤ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ ʠ 

ʧʦʩʪʦʷʥʥʳʤ ʫʚʝʣʠʯʝʥʠʝʤ ʧʦʪʨʝʙʥʦʩʪʝʡ ʦʙʱʝʩʪʚʘ. ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʦʙʝʩʧʝʯʝʥʠʷ 

ʚʳʞʠʚʘʥʠʷ ʚ ʫʩʣʦʚʠʷʭ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʩʧʦʩʦʙʩʪʚʦʚʘʣʘ ʨʘʟʚʠʪʠʶ ʪʝʭʥʦʣʦʛʠʡ ʧʝʨʝʨʘʙʦʪʢʠ 
ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʝʩʫʨʩʦʚ ʪʝʨʨʠʪʦʨʠʠ, ʯʪʦ ʠʟʤʝʥʠʣʦ ʜʦʤʠʥʠʨʫʶʱʫʶ ʫʩʪʘʥʦʚʢʫ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ï çʧʦʪʨʝʙʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ 

ʥʘʨʘʩʪʘʥʠʷ ʧʨʠʨʦʜʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡè. ʈʘʩʩʤʘʪʨʠʚʘʝʤʳʡ ʵʪʘʧ ʨʘʟʚʠʪʠʷ ʦʙʱʝʩʪʚʘ ʩʣʝʜʫʝʪ 
ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ çʕʪʘʧ ʨʝʩʫʨʩʥʦʡ ʵʢʩʧʘʥʩʠʠ ʧʨʠʨʦʜʳè. ʅʘ ʜʘʥʥʦʤ ʵʪʘʧʝ ʜʝʡʩʪʚʫʝʪ ʮʝʣʝʚʘʷ 

ʫʩʪʘʥʦʚʢʘ ʫʧʨʘʚʣʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʨʝʛʠʦʥʘ ʩ ʫʯʝʪʦʤ ʜʦʤʠʥʠʨʫʶʱʝʡ 

ʫʩʪʘʥʦʚʢʠ ï çʫʧʨʘʚʣʝʥʠʝ ʦʙʝʩʧʝʯʠʚʘʝʪ ʤʘʢʩʠʤʘʣʴʥʫʶ ʚʳʛʦʜʫ ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ ʧʨʠ 

ʨʘʩʪʫʱʠʭ ʧʦʪʨʝʙʥʦʩʪʷʭ ʦʙʱʝʩʪʚʘè. ɺ ʢʦʥʪʝʢʩʪʝ ʵʪʦʡ ʫʩʪʘʥʦʚʢʠ ʫʧʨʘʚʣʝʥʠʝ ʩʦʮʠʘʣʴʥʦ 
ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʥʝ ʦʨʠʝʥʪʠʨʫʝʪʩʷ ʥʘ ʨʝʰʝʥʠʝ ʧʨʦʙʣʝʤ ʩʦʭʨʘʥʝʥʠʷ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, 

ʘ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʦʨʛʘʥʠʟʘʮʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʘʷ ʤʘʢʩʠʤʘʣʴʥʦ ʵʢʩʧʣʫʘʪʠʨʫʷ ʨʝʩʫʨʩʳ, ʧʦʟʚʦʣʷʷ 

ʦʙʝʩʧʝʯʠʪʴ ʧʦʪʨʝʙʥʦʩʪʠ ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʥʘʩʝʣʝʥʠʷ. ʆʜʥʘʢʦ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʚʧʝʨʚʳʝ 
ʦʙʱʝʩʪʚʦ ʥʘʯʘʣʦ ʦʱʫʱʘʪʴ ʥʝʛʘʪʠʚʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. ʊʘʢ, ɺ.ʀ. ɺʝʨʥʘʜʩʢʠʡ 
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[12] ʚ ʥʘʯʘʣʝ XX ʚʝʢʘ ʚʳʷʚʠʣ ʜʠʥʘʤʠʢʫ ʨʦʩʪʘ ʚʦʟʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʧʨʠʨʦʜʥʫʶ 

ʩʨʝʜʫ ʠ ʧʨʦʠʟʚʝʣ ʦʮʝʥʢʫ ʢʘʯʝʩʪʚʝʥʥʦʛʦ ʠʟʤʝʥʝʥʠʷ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʚ ʩʚʷʟʠ ʩ ʠʥʪʝʥʩʠʬʠʢʘʮʠʝʡ 

ʧʨʦʮʝʩʩʦʚ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ.  

ʇʝʨʝʭʦʜ ʢ ʪʨʝʪʴʝʤʫ ʵʪʘʧʫ ʨʘʟʚʠʪʠʷ ʦʪʥʦʰʝʥʠʡ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʝʣʝʚʳʭ ʫʩʪʘʥʦʚʦʢ 
ʫʧʨʘʚʣʝʥʠʷ ʧʨʦʮʝʩʩʘʤʠ ʚ ʩʠʩʪʝʤʝ çʧʨʠʨʦʜʘ-ʦʙʱʝʩʪʚʦè ʤʦʞʥʦ ʫʩʣʦʚʥʦ ʩʯʠʪʘʪʴ ʩ 40-50-ʭ ʛʦʜʦʚ ʍX 

ʚʝʢʘ, ʢʦʛʜʘ ʥʘʫʯʥʦ-ʪʝʭʥʠʯʝʩʢʘʷ ʨʝʚʦʣʶʮʠʷ ʧʨʠʚʝʣʘ ʢ ʤʥʦʛʦʢʨʘʪʥʦʤʫ ʫʩʠʣʝʥʠʶ ʩʪʝʧʝʥʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʯʝʣʦʚʝʢʘ ʥʘ ʧʨʠʨʦʜʫ. ʌʦʨʤʠʨʫʝʪʩʷ ʩʦʚʨʝʤʝʥʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʢʨʠʟʠʩ ʚ ʨʝʟʫʣʴʪʘʪʝ 
ʧʨʝʚʳʰʝʥʠʷ ʘʥʪʨʦʧʦʛʝʥʥʦʛʦ ʜʘʚʣʝʥʠʷ ʥʘ ʧʨʠʨʦʜʥʫʶ ʩʨʝʜʫ, ʚʩʣʝʜʩʪʚʠʝ ʯʝʛʦ ʥʘʨʫʰʘʶʪʩʷ 

ʧʨʦʮʝʩʩʳ ʧʨʠʨʦʜʥʦʡ ʩʘʤʦʨʝʛʫʣʷʮʠʠ, ʧʦʪʝʨʷ ʙʠʦʨʘʟʥʦʦʙʨʘʟʠʷ, ʥʘʨʫʰʝʥʠʝ ʣʘʥʜʰʘʬʪʦʚ, 

ʥʝʛʘʪʠʚʥʦʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ ʯʝʣʦʚʝʢʘ. ɺ ʵʪʠʭ ʫʩʣʦʚʠʷʭ ʧʨʦʷʚʣʷʝʪʩʷ ʧʨʦʙʣʝʤʘ 
ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʙʝʟʦʧʘʩʥʳʭ ʫʩʣʦʚʠʡ ʜʣʷ ʞʠʟʥʠ ʦʙʱʝʩʪʚʘ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʧʨʠʨʦʜʥʦʡ 

ʩʨʝʜʳ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʦʚʘʣʦ ʠʟʤʝʥʝʥʠʶ ʚ ʦʙʱʝʩʪʚʝ ʜʦʤʠʥʠʨʫʶʱʝʡ ʫʩʪʘʥʦʚʢʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ 

ʦʪ ʧʨʠʥʮʠʧʘ ʙʝʟʫʜʝʨʞʥʦʛʦ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʧʨʠʨʦʜʳ ʠ ʥʝʦʛʨʘʥʠʯʝʥʥʦʡ ʝʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʣʝʜʫʝʪ 

ʧʝʨʝʡʪʠ ʢ ʵʢʦʥʦʤʠʠ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʦʩʪʦʨʦʞʥʦʤʫ ʠʟʤʝʥʝʥʠʶ ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ ʞʠʟʥʠ ï 
ʧʦʪʨʝʙʣʝʥʠʝ ʨʝʩʫʨʩʦʚ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ʥʘʨʘʩʪʘʥʠʷ ʧʨʠʨʦʜʥʳʭ 

ʦʛʨʘʥʠʯʝʥʠʡ. ʕʪʘ ʫʩʪʘʥʦʚʢʘ ʧʦʪʨʝʙʦʚʘʣʘ ʧʝʨʝʭʦʜʘ ʦʪ ʦʜʥʦʩʪʦʨʦʥʥʝʛʦ ʠʟʤʝʥʝʥʠʷ ʧʨʠʨʦʜʥʦʛʦ 

ʮʠʢʣʘ ʩʠʩʪʝʤʳ çʙʠʦʩʬʝʨʘ ï ʯʝʣʦʚʝʢè ʧʝʨʝʡʪʠ ʢ ʜʚʫʩʪʦʨʦʥʥʝʡ ʘʜʘʧʪʘʮʠʠ (çʢʦʵʚʦʣʶʮʠʠè), ʫʜʝʣʷʷ 
ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʨʘʮʠʦʥʘʣʴʥʦʤʫ ʧʨʝʦʙʨʘʟʦʚʘʥʠʶ ʩʦʙʩʪʚʝʥʥʦ ʯʝʣʦʚʝʯʝʩʢʦʛʦ ʦʙʱʝʩʪʚʘ ʠ 

ʩʦʟʜʘʚʘʝʤʦʡ ʠʤ ʘʥʪʨʦʧʦʛʝʥʥʦʡ ʩʨʝʜʳ. ɺʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʧʨʠʨʦʜʳ ʜʣʷ ʯʝʣʦʚʝʢʘ ʠ ʦʧʪʠʤʘʣʴʥʦʝ 

ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʩʘʤʠʭ ʣʶʜʝʡ ʩʪʘʣʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ [10]. ɼʘʥʥʳʡ ʵʪʘʧ ʩʣʝʜʫʝʪ ʦʧʨʝʜʝʣʠʪʴ ʢʘʢ 
çʕʪʘʧ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʙʘʣʘʥʩʠʨʦʚʘʥʠʷè. ʅʘ ʵʪʦʤ ʵʪʘʧʝ ʚʧʝʨʚʳʝ ʧʨʦʠʩʭʦʜʠʪ 

ʨʘʟʜʝʣʝʥʠʝ ʬʦʨʤ ʧʨʦʮʝʩʩʘ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʨʘʮʠʦʥʘʣʴʥʦʝ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠ ʥʘʧʨʘʚʣʝʥʥʦʝ, 

ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʘʢʪʠʚʠʟʘʮʠʝʡ ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʮʝʥʢʦʡ ʩʪʝʧʝʥʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ ʠ ʨʘʟʨʘʙʦʪʢʦʡ ʤʝʪʦʜʦʚ ʵʢʦʥʦʤʥʦʛʦ, ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ. 
 

ʊʘʙʣʠʮʘ 1.  

ʕʪʘʧʳ ʨʘʟʚʠʪʠʷ ʚʟʘʠʤʦʦʪʥʦʰʝʥʠʡ çʧʨʠʨʦʜʘ ï ʦʙʱʝʩʪʚʦè ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʮʝʣʝʚʳʭ ʫʩʪʘʥʦʚʦʢ 

ʫʧʨʘʚʣʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ ʨʝʛʠʦʥʘ  ʩ ʫʯʝʪʦʤ ʜʦʤʠʥʠʨʫʶʱʝʡ ʫʩʪʘʥʦʚʢʠ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ* 

 

ʕʪʘʧʳ 

1. ʇʨʦʙʣʝʤʳ 

ʦʙʱʝʩʪʚʘ ʢʘʢ 

ʵʣʝʤʝʥʪʘ 

ʧʨʠʨʦʜʥʦʡ 

ʩʠʩʪʝʤʳ 

2. ʌʦʨʤʘ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦ-

ʚʘʥʠʷ 

3. ɼʦʤʠʥʠʨʫʶʱʘʷ ʚ 

ʦʙʱʝʩʪʚʝ ʫʩʪʘʥʦʚʢʘ 

ʧʨʠ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʠ 

4. ʎʝʣʝʚʘʷ ʫʩʪʘʥʦʚʢʘ 

ʫʧʨʘʚʣʝʥʠʷ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʦʡ 

ʩ ʫʯʝʪʦʤ ʫʩʪʘʥʦʚʢʠ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ 

1 ʵʪʘʧ 
ʪʝʨʨʠʪʦʨʠ-
ʘʣʴʥʦ-

ʜʝʤʦʛʨʘʬʠ-

ʯʝʩʢʦʡ 

ʵʢʩʧʘʥʩʠʠ 

ʧʨʠʨʦʜʳ 

1.1. ɺʳʞʠʚʘʥʠʝ ʚ 

ʫʩʣʦʚʠʷʭ ʜʝʡʩʪ-

ʚʠʷ ʧʨʠʨʦʜʥʳʭ 

ʨʝʛʫʣʷʪʦʨʦʚ 
(ʧʨʠʨʦʜʥʳʝ 

ʢʘʪʘʩʪʨʦʬʳ, 
ʙʦʣʝʟʥʠ) 

1.2.2. ʆʩʚʦʝʥʠʝ 

ʥʦʚʳʭ 
ʪʝʨʨʠʪʦʨʠʡ ʜʣʷ 

ʫʚʝʣʠʯʝʥʠʷ 

ʢʦʣʠʯʝʩʪʚʘ 

ʜʦʙʳʚʘʝʤʳʭ 

ʨʝʩʫʨʩʦʚ 

1.3. ʀʟʲʷʪʠʝ ʨʝʩʫʨʩʦʚ 

ʜʣʷ ʮʝʣʝʡ 
ʦʙʝʩʧʝʯʝʥʠʷ ʞʠʟʥʠ 

ʙʝʟ ʫʯʝʪʘ 

ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʦʛʨʘʥʠʯʝʥʠʡ 

ʧʨʠʨʦʜʳ 

1.4. ʆʙʝʩʧʝʯʠʪʴ ʧʦʠʩʢ ʠ 
ʦʩʚʦʝʥʠʝ ʩʚʦʙʦʜʥʳʭ 

ʪʝʨʨʠʪʦʨʠʡ ʠ ʨʝʩʫʨʩʦʚ 

ʙʝʟ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʟʘʜʘʯ 

2 ʵʪʘʧ 
ʨʝʩʫʨʩʥʦʡ 

ʵʢʩʧʘʥʩʠʠ 

ʧʨʠʨʦʜʳ 

2.1. ɺʳʞʠʚʘʥʠʝ ʚ 

ʫʩʣʦʚʠʷʭ 

ʜʝʤʦʛʨʘʬʠʯʝʩʢʦʛ

ʦ ʨʦʩʪʘ 

2.2. 

ʕʢʩʧʣʫʘʪʘʮʠʷ 

ʨʝʩʫʨʩʦʚ 

ʪʝʨʨʠʪʦʨʠʡ ʟʘ 

ʩʯʝʪ ʨʘʟʚʠʪʠʷ 

ʪʝʭʥʦʣʦʛʠʡ 

2.3. ʇʦʪʨʝʙʣʝʥʠʝ 

ʨʝʩʫʨʩʦʚ ʜʣʷ 

ʧʦʣʫʯʝʥʠʷ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʵʬʬʝʢʪʘ 

2.4. ʆʙʝʩʧʝʯʠʪʴ 

ʤʘʢʩʠʤʘʣʴʥʫʶ ʚʳʛʦʜʫ ʦʪ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ 

ʙʝʟ ʫʯʝʪʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʦʛʨʘʥʠʯʝʥʠʡ 

3 ʵʪʘʧ 
ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʣʦʛʦ-

ʵʢʦʥʦʤʠʯʝʩ-

ʢʦʛʦ 

ʙʘʣʘʥʩʠʨʦʚʘ

ʥʠʷ 

3.1. ʅʝʦʙʭʦʜʠʤʦ 

ʦʙʝʩʧʝʯʠʚʘʪʴ 
ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʙʝʟʦʧʘʩʥʳʝ 

ʫʩʣʦʚʠʷ ʜʣʷ 

ʞʠʟʥʠ  ʧʨʠ 

ʫʭʫʜʰʝʥʠʠ 

ʧʘʨʘʤʝʪʨʦʚ 

ʩʨʝʜʳ 

3.2. 
ʈʘʮʠʦʥʘʣʴʥʦʝ 

ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘ

ʥʠʝ ʟʘ ʩʯʝʪ 

ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʥʘʧʨʘʚʣʝʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ; 

3.3. ʅʝʦʙʭʦʜʠʤʦ 
ʦʧʪʠʤʘʣʴʥʦ 

ʧʦʪʨʝʙʣʷʪʴ ʨʝʩʫʨʩʳ 

ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʦʛʨʘʤʤ 

ʚʦʩʩʪʘʥʦʚʣʝʥʠʷ 

ʧʨʠʨʦʜʥʦʡ ʩʠʩʪʝʤʳ 

3.4. ʅʝʦʙʭʦʜʠʤʦ  

ʦʙʝʩʧʝʯʠʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠ 
ʮʝʣʝʩʦʦʙʨʘʟʥʦʝ 

ʧʦʪʨʝʙʣʝʥʠʝ 

ʦʛʨʘʥʠʯʝʥʥʳʭ ʨʝʩʫʨʩʦʚ 

ʧʨʠ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʙʝʟʦʧʘʩʥʳʭ ʫʩʣʦʚʠʷʭ 

ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ 

* ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ  
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ɺ ʨʘʙʦʪʘʭ, ʧʦʩʚʷʱʝʥʥʳʭ ʪʝʦʨʠʠ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʚʳʜʝʣʷʶʪ ʬʫʥʢʮʠʠ: 

ʫʯʝʪ ʠ ʚʝʜʝʥʠʝ ʢʘʜʘʩʪʨʘ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʧʣʘʥʠʨʦʚʘʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠ ʦʭʨʘʥʳ ʧʨʠʨʦʜʥʳʭ 

ʨʝʩʫʨʩʦʚ, ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʠ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʝ ʧʨʠʨʦʜʥʳʭ ʨʝʩʫʨʩʦʚ, ʚʳʜʝʣʝʥʠʝ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦ-

ʪʝʨʨʠʪʦʨʠʘʣʴʥʦʡ ʧʨʠʥʘʜʣʝʞʥʦʩʪʠ ʧʨʠʨʦʜʥʳʭ ʦʙʲʝʢʪʦʚ, ʨʘʟʨʝʰʝʥʠʝ ʩʧʦʨʦʚ ʦ ʧʨʘʚʝ ʧʦʣʴʟʦʚʘʪʴʩʷ 
ʧʨʠʨʦʜʥʳʤʠ ʨʝʩʫʨʩʘʤʠ, ʯʪʦ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʚ ʨʘʤʢʘʭ ʦʙʝʩʧʝʯʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʠʷ 

(ʨʘʚʥʦʚʝʩʠʷ) ʚ ʵʢʦʩʠʩʪʝʤʘʭ [13]. ɺ ʦʪʣʠʯʠʝ ʦʪ ʚʳʰʝʨʘʩʩʤʦʪʨʝʥʥʦʛʦ, ʧʨʝʜʧʦʣʘʛʘʝʪʩʷ ʚʳʜʝʣʝʥʠʝ 

ʩʦʚʦʢʫʧʥʦʩʪʠ ʤʝʭʘʥʠʟʤʦʚ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ: ʙʠʦʪʠʯʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʢʨʫʞʘʶʱʝʡ 
ʧʨʠʨʦʜʥʦʡ ʩʨʝʜʳ, ʵʢʦʣʦʛʦ-ʭʦʟʷʡʩʪʚʝʥʥʳʡ ʙʘʣʘʥʩ ʪʝʨʨʠʪʦʨʠʠ, ʢʘʜʘʩʪʨʦʚʳʡ, ʤʦʥʠʪʦʨʠʥʛʦʚʳʡ, 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʡ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʡ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ, ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʡ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʥʪʨʦʣʴʥʳʡ, ʥʘʫʯʥʦ-ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʡ, ʦʙʱʝʩʪʚʝʥʥʳʡ. ɺ ʨʷʜʝ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʤʝʭʘʥʠʟʤ 
ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʣʠʙʦ ʯʘʩʪʠʯʥʦ ʯʝʨʝʟ ʬʫʥʢʮʠʠ, ʣʠʙʦ ʯʝʨʝʟ ʧʨʠʥʮʠʧʳ, 

ʯʪʦ ʥʝʣʴʟʷ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʮʝʣʦʩʪʥʳʡ ʧʦʜʭʦʜ [14]. ʆʜʥʘʢʦ, ʫʯʠʪʳʚʘʷ, ʯʪʦ ʚ ʪʝʦʨʠʠ ʫʧʨʘʚʣʝʥʠʷ 

ʤʝʭʘʥʠʟʤ ʫʧʨʘʚʣʝʥʠʷ ʦʙʝʩʧʝʯʠʚʘʝʪ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʬʘʢʪʦʨʳ, ʦʪ ʩʦʩʪʦʷʥʠʷ ʢʦʪʦʨʳʭ ʟʘʚʠʩʠʪ 

ʨʝʟʫʣʴʪʘʪ ʚʦʟʜʝʡʩʪʚʠʷ [15], ʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʰʝʥʠʷ ʧʨʦʙʣʝʤ ʚ ʩʬʝʨʝ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ʩʣʝʜʫʝʪ 
ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʦʢʨʫʞʘʶʱʘʷ ʩʨʝʜʘ ʠʤʝʝʪ ʨʷʜ ʫʨʦʚʥʝʡ, ʢʦʪʦʨʳʝ ʦʙʲʝʜʠʥʷʶʪ ʝʩʪʝʩʪʚʝʥʥʦ-

ʧʨʠʨʦʜʥʫʶ, ʢʚʘʟʠʧʨʠʨʦʜʥʫʶ (ʠʩʢʫʩʩʪʚʝʥʥʳʝ ï ʧʘʨʢ, ʚʦʜʦʭʨʘʥʠʣʠʱʝ ʠ ʜʨ.),  ʪʝʭʥʠʯʝʩʢʫʶ (ʟʜʘʥʠʷ, 

ʤʝʭʘʥʠʟʤʳ, ʩʦʦʨʫʞʝʥʠʷ ʠ ʜʨ.), ʩʦʮʠʘʣʴʥʫʶ ʩʨʝʜʫ ʩʠʩʪʝʤʳ ʠ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʚʘʪʴ 
ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʩʦʚʦʢʫʧʥʦʩʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʇʦʵʪʦʤʫ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʜʦʣʞʥʦ 

ʧʨʝʜʩʪʘʚʣʷʪʴ ʩʦʙʦʡ ʧʨʦʮʝʩʩ, ʚ ʢʦʪʦʨʦʤ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʜʦʩʪʠʞʝʥʠʝ ʮʝʣʝʡ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʥʝ ʢʘʢ ʦʜʥʦʨʘʟʦʚʘʷ, ʘ ʢʘʢ ʩʝʨʠʷ ʚʟʘʠʤʦʟʘʚʠʩʠʤʳʭ ʜʝʡʩʪʚʠʡ ï ʬʫʥʢʮʠʡ 
ʫʧʨʘʚʣʝʥʠʷ, ʦʙʲʝʜʠʥʝʥʥʳʭ ʢʦʤʤʫʥʠʢʘʮʠʷʤʠ ʠ ʮʝʧʴʶ ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ. ʇʨʠ ʵʪʦʤ ʦʜʥʠʤ ʠʟ 

ʦʩʥʦʚʥʳʭ ʫʩʣʦʚʠʡ ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʝʡ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʤʝʭʘʥʠʟʤʘ, ʢʦʪʦʨʳʡ ʜʦʧʫʩʢʘʝʪ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʧʨʦʮʝʩʩʘ ʚʟʘʠʤʥʦʡ ʫʚʷʟʢʠ ʠ ʩʦʛʣʘʩʦʚʘʥʠʷ 

ʵʣʝʤʝʥʪʦʚ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʠ ʚʦ ʚʨʝʤʝʥʠ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʦʟʤʦʞʥʦʩʪʝʡ ʚʦʟʜʝʡʩʪʚʠʷ ʠ 

ʢʦʥʝʯʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ.  
ɺʚʠʜʫ ʪʦʛʦ, ʯʪʦ, ʩ ʦʜʥʦʡ ʩʪʦʨʦʥʳ, ʵʢʦʣʦʛʠʯʝʩʢʦʝ ʫʧʨʘʚʣʝʥʠʝ ʦʪʥʦʩʠʪʩʷ ʢ ʩʠʩʪʝʤʥʦʤʫ 

ʦʙʲʝʢʪʫ, ʘ ʩ ʜʨʫʛʦʡ ï ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʩʦʚʦʢʫʧʥʦʩʪʴ ï ʵʣʝʤʝʥʪʦʚ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ 

(ʩʫʙʲʝʢʪʳ, ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ, ʬʫʥʢʮʠʠ ʠ ʜʨ.), ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ [16] ʧʨʠ 
ʚʳʷʚʣʝʥʠʠ ʩʫʱʥʦʩʪʠ ʤʝʭʘʥʠʟʤʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʦʙʦʩʥʦʚʘʥʥʳʤ ʠ ʧʨʠʟʚʘʥʦ 

ʦʙʝʩʧʝʯʠʪʴ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʠ ʚʳʩʦʢʦʵʬʬʝʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʚʩʝʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʠʩʪʝʤʝ. ɺ 

ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʤʝʭʘʥʠʟʤ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʜʦʣʞʝʥ ʠʤʝʪʴ ʩʣʝʜʫʶʱʠʝ ʩʚʦʡʩʪʚʘ:  ʮʝʣʦʩʪʥʦʩʪʴ ʧʦʩʪʨʦʝʥʠʷ ʠ ʚʦʟʜʝʡʩʪʚʠʷ;  ʩʪʨʫʢʪʫʨʠʨʦʚʘʥʥʦʩʪʴ 
ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʠ ʢʦʤʧʦʥʝʥʪʦʚ, ʦʧʨʝʜʝʣʝʥʥʳʤ ʦʙʨʘʟʦʤ ʚʟʘʠʤʦʟʘʚʠʩʠʤʳʭ ʤʝʞʜʫ ʩʦʙʦʡ;  

ʠʝʨʘʨʭʠʯʥʦʩʪʴ; ʠʜʝʥʪʠʬʠʮʠʨʦʚʘʥʥʦʩʪʴ ʧʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ; ʦʪʢʨʳʪʦʩʪʴ;  ʜʠʥʘʤʠʟʤ ʨʘʟʚʠʪʠʷ 

ʤʝʭʘʥʠʟʤʘ. ʂʨʦʤʝ ʪʦʛʦ, ʧʨʠ ʬʦʨʤʠʨʦʚʘʥʠʠ ʤʝʭʘʥʠʟʤʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʦʣʞʥʳ 
ʩʦʙʣʶʜʘʪʴʩʷ ʧʨʠʥʮʠʧʳ ʫʧʨʘʚʣʝʥʠʷ, ʢ ʯʠʩʣʫ ʢʦʪʦʨʳʭ ʩʣʝʜʫʝʪ ʦʪʥʝʩʪʠ ʧʨʠʥʮʠʧʳ ʘʜʝʢʚʘʪʥʦʩʪʠ, 

ʫʧʨʘʚʣʷʝʤʦʩʪʠ, ʦʙʨʘʪʥʦʡ ʩʚʷʟʠ, ʧʣʘʥʦʚʦʩʪʠ, ʤʝʞʩʠʩʪʝʤʥʦʡ ʠ ʚʥʫʪʨʠʩʠʩʪʝʤʥʦʡ ʩʦʚʤʝʩʪʠʤʦʩʪʠ, 

ʥʝʧʨʝʨʳʚʥʦʩʪʠ ʜʝʡʩʪʚʠʡ, ʵʢʦʥʦʤʠʯʥʦʩʪʠ [16].  

ʂʨʦʤʝ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʜʭʦʜʦʚ ʠ ʧʨʠʥʮʠʧʦʚ, ʧʨʦʮʝʩʩ ʬʦʨʤʠʨʦʚʘʥʠʷ ʢʘʢʦʛʦ-ʣʠʙʦ ʤʝʭʘʥʠʟʤʘ 
ʫʧʨʘʚʣʝʥʠʷ ʜʦʧʫʩʢʘʝʪ ʦʩʫʱʝʩʪʚʣʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʡ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦʩʪʠ ʜʝʡʩʪʚʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʭ 

ʥʘ ʩʦʟʜʘʥʠʝ ʝʛʦ ʵʣʝʤʝʥʪʦʚ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪʩʷ ʮʝʣʠ ʫʧʨʘʚʣʝʥʠʷ; ʢʨʠʪʝʨʠʠ ʫʧʨʘʚʣʝʥʠʷ, ʢʘʢ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʘʥʘʣʦʛ ʮʝʣʝʡ; ʬʘʢʪʦʨʳ ʫʧʨʘʚʣʝʥʠʷ ʠ ʠʭ ʩʚʷʟʴ ï ʢʘʢ ʵʣʝʤʝʥʪʳ ʦʙʲʝʢʪʘ 
ʫʧʨʘʚʣʝʥʠʷ, ʥʘ ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚʣʠʷʥʠʝ ʜʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ; ʤʝʪʦʜʳ 

ʚʣʠʷʥʠʷ ʥʘ ʬʘʢʪʦʨʳ ʫʧʨʘʚʣʝʥʠʷ; ʨʝʩʫʨʩʳ ʫʧʨʘʚʣʝʥʠʷ, ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʢʦʪʦʨʳʭ ʨʝʘʣʠʟʫʝʪʩʷ 

ʠʟʙʨʘʥʥʳʡ ʤʝʪʦʜ ʫʧʨʘʚʣʝʥʠʷ ʠ ʦʙʝʩʧʝʯʠʚʘʝʪʩʷ ʜʦʩʪʠʞʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ.  
ʀʩʭʦʜʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʫʧʨʘʚʣʝʥʠʷ ʷʚʣʷʶʪʩʷ ʢʦʥʢʨʝʪʥʳʡ ʦʙʲʝʢʪ 

ʫʧʨʘʚʣʝʥʠʷ (ʢʘʢ ʩʦʚʦʢʫʧʥʦʩʪʴ ʬʘʢʪʦʨʦʚ ʠ ʠʭ ʩʚʷʟʝʡ) ʠ ʮʝʣʴ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʩʦʩʪʦʷʥʠʷ ʠʣʠ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʵʪʦʛʦ ʦʙʲʝʢʪʘ. ɼʘʣʴʰʝ ʮʝʣʴ ʫʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʬʦʨʤʠʨʫʝʪʩʷ ʚ ʢʨʠʪʝʨʠʡ ʫʧʨʘʚʣʝʥʠʷ, 

ʠʟʙʠʨʘʶʪʩʷ ʤʝʪʦʜʳ ʚʣʠʷʥʠʷ ʥʘ ʠʭ ʩʦʩʪʦʷʥʠʝ. ʀ, ʥʘʢʦʥʝʮ, ʦʧʨʝʜʝʣʷʝʪʩʷ ʩʦʚʦʢʫʧʥʦʩʪʴ ʥʫʞʥʳʭ 
ʨʝʩʫʨʩʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʩ ʧʦʤʦʱʴʶ ʢʦʪʦʨʳʭ ʦʨʛʘʥʠʟʫʝʪʩʷ ʫʧʨʘʚʣʷʶʱʝʝ ʚʣʠʷʥʠʝ ʥʘ ʩʦʩʪʦʷʥʠʝ 

ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʬʘʢʪʦʨʦʚ ʫʧʨʘʚʣʝʥʠʷ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʩʦʙʝʥʥʦʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʩʬʝʨʳ ʢʘʢ ʦʙʲʝʢʪʘ ʫʧʨʘʚʣʝʥʠʷ 
ʦʧʨʝʜʝʣʷʶʪ ʩʧʝʮʠʬʠʯʥʦʩʪʴ ʩʪʨʫʢʪʫʨʳ ʤʝʭʘʥʠʟʤʘ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ [17] 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʜʨʫʛʠʭ ʚʦʟʤʦʞʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʫʧʨʘʚʣʝʥʠʷ, ʧʦʩʢʦʣʴʢʫ ʚ ʵʢʦʩʠʩʪʝʤʝ ʙʠʦʪʘ [13, 

ʩ. 419] ʢʘʢ ʩʦʩʪʘʚʣʷʶʱʘʷ ʷʚʣʷʝʪʩʷ ʧʝʨʚʦʨʦʜʥʦʡ, ʠʩʭʦʜʥʦʡ ʧʦ ʦʪʥʦʰʝʥʠʶ ʢ ʦʙʱʝʩʪʚʫ ʠ, 
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ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʤʝʭʘʥʠʟʤ ʩʘʤʦʨʝʛʫʣʷʮʠʠ ʧʨʦʷʚʣʷʝʪʩʷ ʣʠʰʴ ʚ ʨʘʤʢʘʭ ʜʝʡʩʪʚʠʷ ʝʩʪʝʩʪʚʝʥʥʦ-

ʧʨʠʨʦʜʥʳʭ ʟʘʢʦʥʦʤʝʨʥʦʩʪʝʡ ʠ ʦʛʨʘʥʠʯʠʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ ʠʤ. ʇʨʠ ʵʪʦʤ ʚʳʷʚʣʷʶʪʩʷ 

ʵʣʝʤʝʥʪʳ ʦʪʜʝʣʴʥʦʡ ʧʦʜʩʠʩʪʝʤʳ ʚ ʩʠʩʪʝʤʝ ʦʪʥʦʰʝʥʠʡ çʧʨʠʨʦʜʘ-ʦʙʱʝʩʪʚʦè, ʚ ʢʦʪʦʨʦʡ ʚʦʟʤʦʞʥʦ 

ʦʩʫʱʝʩʪʚʠʪʴ ʮʝʣʝʥʘʧʨʘʚʣʝʥʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ - ʫʧʨʘʚʣʝʥʠʝ: ʵʪʦ ʚʦʟʤʦʞʥʦ ʩʦʙʩʪʚʝʥʥʦ ʚ ʩʦʮʠʦ-
ʪʝʭʥʦʢʨʘʪʠʯʝʩʢʦʡ ʧʦʜʩʠʩʪʝʤʝ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʞʠʟʥʝʥʥʳʭ ʫʩʣʦʚʠʡ ʠ ʨʘʟʚʠʪʠʷ ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ. 

ɺ ʪʘʢʦʡ ʧʦʜʩʠʩʪʝʤʝ ʩʬʦʨʤʠʨʦʚʘʥʳ ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʬʦʨʤʳ, ʚ ʢʦʪʦʨʳʭ ʦʪʨʘʞʘʝʪʩʷ ʚʩʝ 

ʤʥʦʛʦʦʙʨʘʟʠʝ ʢʦʥʢʨʝʪʥʦ-ʠʩʪʦʨʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʠ ʦʙʱʝʩʪʚʘ, ʘ ʪʘʢʞʝ 
ʩʚʦʝʦʙʨʘʟʠʝ ʟʘʜʘʯ, ʨʝʰʘʝʤʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʫʧʨʘʚʣʷʶʱʠʤʠ ʠʥʩʪʠʪʫʪʘʤʠ ʢʘʢ ʩʫʙʲʝʢʪʦʤ 

ʫʧʨʘʚʣʝʥʠʷ. ʆʜʥʘʢʦ ʬʫʥʢʮʠʠ, ʚʟʘʠʤʦʩʚʷʟʠ ʠ ʦʪʥʦʰʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʧʦʜʩʠʩʪʝʤ ʜʦʣʞʥʳ ʙʳʪʴ 

ʩʦʛʣʘʩʦʚʘʥʳ ʚ ʨʘʤʢʘʭ ʤʝʭʘʥʠʟʤʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʠʩʭʦʜʷ ʠʟ ʮʝʣʠ ï ʫʩʪʦʡʯʠʚʦʝ 
ʨʘʟʚʠʪʠʝ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ ʚ ʩʦʩʪʘʚ ʤʝʭʘʥʠʟʤʘ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʜʦʣʞʥʳ ʚʭʦʜʠʪʴ ʦʪʜʝʣʴʥʳʝ ʧʦʜʩʠʩʪʝʤʳ ʚʦʟʜʝʡʩʪʚʠʷ ʥʘ ʢʦʥʢʨʝʪʥʳʝ ʩʦʩʪʘʚʣʷʶʱʠʝ 

ʩʠʩʪʝʤʳ. ʇʨʠ ʵʪʦʤ ʤʝʭʘʥʠʟʤ ʜʦʣʞʝʥ ʠʤʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʧʝʨʚʳʤ ʨʝʘʛʠʨʦʚʘʪʴ ʥʘ ʠʟʤʝʥʝʥʠʷ 

ʫʩʣʦʚʠʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʠ ʧʦʵʪʦʤʫ ʦʙʷʟʘʥ ʦʙʣʘʜʘʪʴ ʙʦʣʴʰʠʤ ʢʦʣʠʯʝʩʪʚʦʤ ʯʝʨʪ ʘʜʘʧʪʠʚʥʦʩʪʠ, 
ʯʝʤ ʫʧʨʘʚʣʷʝʤʘʷ ʩʠʩʪʝʤʘ.  

 

ɺʓɺʆɼʓ 
ʆʙʦʙʱʘʷ, ʩʯʠʪʘʝʤ, ʯʪʦ ʤʝʭʘʥʠʟʤ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ 

ʤʥʦʛʦʮʝʣʝʚʫʶ ʩʠʩʪʝʤʫ, ʢʦʪʦʨʘʷ ʠʤʝʝʪ ʦʧʨʝʜʝʣʝʥʥʫʶ ʩʬʝʨʫ ʚʦʟʜʝʡʩʪʚʠʷ ï ʵʢʦʥʦʤʠʢʦ-

ʪʝʭʥʦʢʨʘʪʠʯʝʩʢʘʷ ʧʦʜʩʠʩʪʝʤʘ ʵʢʦʣʦʛʦ-ʩʦʮʠʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ. ʇʨʝʜʣʦʞʝʥʥʳʡ ʧʦʜʭʦʜ ʢ 
ʨʘʩʩʤʦʪʨʝʥʠʶ ʩʫʱʥʦʩʪʠ, ʫʩʣʦʚʠʡ ʠ ʩʪʨʫʢʪʫʨʳ ʤʝʭʘʥʠʟʤʘ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, 

ʧʦʟʚʦʣʷʝʪ ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʪʴ ʩʦʜʝʨʞʘʥʠʝ ʠ ʧʨʦʙʣʝʤʥʳʝ ʘʩʧʝʢʪʳ ʝʛʦ ʬʦʨʤʠʨʦʚʘʥʠʷ. ʊʨʝʙʫʶʪ 

ʜʘʣʴʥʝʡʰʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʚʭʦʜʷʱʠʝ ʚ ʤʝʭʘʥʠʟʤ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʦʪʜʝʣʴʥʳʝ 

ʩʦʩʪʘʚʣʷʶʱʠʝ: ʠʭ ʩʫʱʥʦʩʪʴ, ʮʝʣʠ, ʢʦʥʢʨʝʪʥʳʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ. 
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ɸʥʥʦʪʘʮʠʷ. ɺʣʠʷʥʠʝ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ ʧʦʣʫʯʘʝʪ ʚʩʝ ʙʦʣʴʰʝʝ 
ʚʥʠʤʘʥʠʝ ʢʘʢ ʦʪ ʧʨʦʤʳʰʣʝʥʥʦʡ ʠʥʜʫʩʪʨʠʠ, ʪʘʢ ʠ ʦʪ ʛʦʩʫʜʘʨʩʪʚʘ, ʢʦʪʦʨʳʝ ʧʨʠʟʥʘʶʪ, ʯʪʦ ʚʳʙʨʦʩʳ ʦʪ ʩʪʨʦʠʪʝʣʴʥʦʛʦ 

ʩʝʢʪʦʨʘ ʩʦʩʪʘʚʣʷʶʪ ʟʥʘʯʠʪʝʣʴʥʫʶ ʯʘʩʪʴ ʥʘʥʦʩʠʤʦʛʦ ʚʨʝʜʘ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ʌʘʢʪʠʯʝʩʢʠ, ʥʘ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʟʜʘʥʠʡ ʠ 
ʠʭ ʵʢʩʧʣʫʘʪʘʮʠʶ ʧʨʠʭʦʜʠʪʩʷ ʜʦ 30% ʛʦʜʦʚʳʭ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʤʠʨʝ, ʚʢʣʶʯʘʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪ, ʢʦʪʦʨʳʝ 
ʦʙʳʯʥʦ ʠʟʤʝʨʷʶʪʩʷ ʚ ʫʛʣʝʨʦʜʥʦʤ ʵʢʚʠʚʘʣʝʥʪʝ. ɺʳʙʨʦʩʳ ʧʨʦʠʩʭʦʜʷʪ ʥʘ ʚʩʝʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʟʜʘʥʠʷ ʠ 
ʧʦʜʨʘʟʜʝʣʷʶʪʩʷ ʥʘ ʘʢʢʫʤʫʣʠʨʦʚʘʥʥʳʝ ʚʳʙʨʦʩʳ ʚʦ ʚʨʝʤʷ ʩʪʘʜʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʢʘʧʠʪʘʣʴʥʦʛʦ ʨʝʤʦʥʪʘ 
ʠʣʠ ʩʥʦʩʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʚʳʙʨʦʩʳ ʫʛʣʝʨʦʜʘ ʥʘ ʩʪʘʜʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʷ ʠʣʠ ʩʦʦʨʫʞʝʥʠʷ, ʢʘʞʜʳʡ ʠʟ ʢʦʪʦʨʳʭ 
ʧʦ-ʨʘʟʥʦʤʫ ʚʣʠʷʝʪ ʥʘ ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʫʛʣʝʨʦʜʘ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʜʘʥʠʷ. ʈʝʘʣʠʟʘʮʠʷ ʩʪʨʦʠʪʝʣʴʥʦʛʦ 
ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʧʦʟʠʮʠʠ ʵʢʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʩʤʝʪʥʦʛʦ ʥʦʨʤʠʨʦʚʘʥʠʷ, 
ʧʦʟʚʦʣʠʪ ʜʝʡʩʪʚʝʥʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦ ʚʳʷʚʣʷʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʧʪʠʤʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʣʶʙʦʛʦ 
ʤʘʩʰʪʘʙʘ ʠ ʟʥʘʯʠʤʦʩʪʠ ʩ ʧʦʟʠʮʠʠ ʤʠʥʠʤʠʟʘʮʠʠ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʪʝʯʝʥʠʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʟʜʘʥʠʷ, 

ʤʘʪʝʨʠʘʣʴʥʦ ʩʙʣʠʟʠʪʴ ʠʥʪʝʨʝʩʳ ʫʯʘʩʪʥʠʢʦʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʠ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʚ 
ʦʮʝʥʢʝ ʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʤʝʨ ʧʦ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʶ ʠ ʦʭʨʘʥʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ ʚ ʩʪʨʦʠʪʝʣʴʥʦʤ ʢʦʤʧʣʝʢʩʝ 
ʩʪʨʘʥʳ. 
 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʩʪʦʡʯʠʚʦʝ ʨʘʟʚʠʪʠʝ, ʞʠʟʥʝʥʥʳʡ ʮʠʢʣ ʟʜʘʥʠʷ, ʵʢʦʦʨʠʝʥʪʨʦʚʘʥʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ, ʤʠʥʠʤʠʟʘʮʠʷ 
ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ. 

 

ɺɺɽɼɽʅʀɽ 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚʦʧʨʦʩ ʦ ʩʦʢʨʘʱʝʥʠʠ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʟʜʘʥʠʡ ʠʤʝʝʪ ʤʝʞʜʫʥʘʨʦʜʥʦʝ ʟʥʘʯʝʥʠʝ ʠ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʠʟ 

ʨʘʟʥʳʭ ʩʪʨʘʥ. ʆʜʥʘʢʦ ʩʚʝʜʝʥʠʝ ʢ ʤʠʥʠʤʫʤʫ ʦʚʝʱʝʩʪʚʣʝʥʥʦʛʦ ʫʛʣʝʨʦʜʘ ʷʚʣʷʝʪʩʷ ʩʣʦʞʥʦʡ ʟʘʜʘʯʝʡ 

ʠ ʪʨʝʙʫʝʪ ʦʮʝʥʢʠ ʧʦʩʣʝʜʩʪʚʠʡ ʤʝʭʘʥʠʟʤʦʚ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʫʛʣʝʨʦʜʘ, ʚʦʟʥʠʢʘʶʱʠʭ ʥʘ 

ʨʘʟʣʠʯʥʳʭ ʵʪʘʧʘʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ. 
ʅʘ ʜʦʣʶ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʧʨʠʭʦʜʠʪʩʷ ʜʦ 30% ʛʦʜʦʚʳʭ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ 

(ʇɻ), ʯʪʦ ʜʝʣʘʝʪ ʝʝ ʦʜʥʠʤ ʠʟ ʩʝʤʠ ʦʩʥʦʚʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʧʨʦʮʝʩʩʘ ʫʩʠʣʝʥʠʷ ʵʬʬʝʢʪʘ ʛʣʦʙʘʣʴʥʦʛʦ 

ʧʦʪʝʧʣʝʥʠʷ. ʉʦʛʣʘʩʥʦ ʧʨʦʛʨʘʤʤʝ ʆʨʛʘʥʠʟʘʮʠʠ ʦʙʲʝʜʠʥʝʥʥʳʭ ʥʘʮʠʡ ʧʦ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ 
(ʖʅɽʇ) ʙʝʟ ʩʫʱʝʩʪʚʝʥʥʦʛʦ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʟʜʘʥʠʡ, ʥʳʥʝʰʥʠʡ ʚʩʧʣʝʩʢ 

ʫʨʙʘʥʠʟʘʮʠʠ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʫʜʚʦʝʥʠʶ ʚʳʙʨʦʩʦʚ ʇɻ, ʩʚʷʟʘʥʥʳʭ ʩʦ ʩʪʨʦʠʪʝʣʴʥʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʚ ʙʣʠʞʘʡʰʠʝ 20 ʣʝʪ [1]. ʉʦʛʣʘʩʥʦ ʂʠʦʪʩʢʦʤʫ ʧʨʦʪʦʢʦʣʫ ʢ ʇɻ ʦʪʥʦʩʷʪʩʷ ʰʝʩʪʴ 
ʛʘʟʦʚ ʩ ʜʦʢʘʟʘʥʥʳʤ ʚʦʟʜʝʡʩʪʚʠʝʤ ʥʘ ʛʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ, ʚʢʣʶʯʘʷ ʫʛʣʝʢʠʩʣʳʡ ʛʘʟ (ʉʆ2), ʤʝʪʘʥ 

(CH4), ʟʘʢʠʩʴ ʘʟʦʪʘ (N2O), ʛʠʜʨʦʬʪʦʨʫʛʣʝʨʦʜʳ (HFCs), ʧʝʨʬʪʦʨʫʛʣʝʨʦʜʳ (PFCs) ʠ ʛʝʢʩʘʬʪʦʨʠʜ 

ʩʝʨʳ (SF6). ʋʛʣʝʢʠʩʣʳʡ ʛʘʟ (CO2), ʤʝʪʘʥ (CH4) ʠ ʟʘʢʠʩʴ ʘʟʦʪʘ (N2O) ʚʥʦʩʷʪ ʟʥʘʯʠʪʝʣʴʥʦ ʙʦʣʴʰʠʡ 

ʚʢʣʘʜ ʚ ʛʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ, ʯʝʤ ʜʨʫʛʠʝ ʇɻ, ʠ ʩʦʩʪʘʚʣʷʶʪ ʦʢʦʣʦ 97% ʦʪ ʦʙʱʝʛʦ ʧʦʪʝʥʮʠʘʣʘ 
ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ. ɼʣʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦʪʯʝʪʥʦʩʪʠ ʦʙ ʦʙʱʝʤ 

ʚʦʟʜʝʡʩʪʚʠʠ ʛʣʦʙʘʣʴʥʦʛʦ ʧʦʪʝʧʣʝʥʠʷ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʚʳʙʨʦʩʘʤʠ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ, ʦʙʳʯʥʦ 

ʠʩʧʦʣʴʟʫʝʪʩʷ ʩʦʚʦʢʫʧʥʘʷ ʤʝʨʘ, ʠʟʚʝʩʪʥʘʷ ʢʘʢ ʫʛʣʝʨʦʜʥʳʡ ʵʢʚʠʚʘʣʝʥʪ (ʋʕ). ʋʛʣʝʨʦʜʥʳʡ 
ʵʢʚʠʚʘʣʝʥʪ ʦʮʝʥʠʚʘʝʪʩʷ ʧʫʪʝʤ ʧʨʝʦʙʨʘʟʦʚʘʥʠʷ ʚʩʝʭ ʇɻ ʚ ʵʢʚʠʚʘʣʝʥʪʥʦʝ ʟʥʘʯʝʥʠʝ ʜʚʫʦʢʠʩʠ 

ʫʛʣʝʨʦʜʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʘʥʘʣʦʛʠʯʥʦʤʫ ʚʦʟʜʝʡʩʪʚʠʶ ʥʘ ʛʣʦʙʘʣʴʥʦʝ ʧʦʪʝʧʣʝʥʠʝ [2]. ɼʣʷ ʘʥʘʣʠʟʘ 

ʚʦʟʜʝʡʩʪʚʠʷ ʚʳʙʨʦʩʦʚ ʇɻ ʚ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʠ ʚ ʨʘʙʦʪʝ ʠʩʧʦʣʴʟʦʚʘʣʘʩʴ ʠʥʬʦʨʤʘʮʠʷ ʦʙ 

ʵʢʚʠʚʘʣʝʥʪʥʦʤ ʟʥʘʯʝʥʠʠ ʫʛʣʝʨʦʜʘ. 
 

ɸʅɸʃʀɿ ʄɽʊʆɼʆɺ ʆʎɽʅʂʀ ɺʓɹʈʆʉʆɺ ʇɸʈʅʀʂʆɺʓʍ ɻɸɿʆɺ 
ʕʢʦʣʦʛʠʯʝʩʢʘʷ ʦʮʝʥʢʘ ʚʳʙʨʦʩʦʚ ʧʨʦʠʟʚʦʜʠʪʩʷ ʥʘ ʨʘʟʥʳʭ ʩʪʘʜʠʷʭ ɾʎ ʧʨʦʝʢʪʘ: ʦʪ ʜʦʙʳʯʠ 

ʩʳʨʴʷ (I) ʜʣʷ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʟʜʝʣʠʡ ʠ ʢʦʥʩʪʨʫʢʮʠʡ (ʉʄʠʂ) (II) ʠ 

ʩʪʘʜʠʠ ʨʘʟʨʘʙʦʪʢʠ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ ʜʦ ʦʢʦʥʯʘʥʠʷ ʩʨʦʢʘ ʩʣʫʞʙʳ ʦʙʲʝʢʪʘ (V). ʂʨʦʤʝ ʪʦʛʦ, 
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ʤʝʞʜʫ ʩʪʘʜʠʷʤʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʩʫʱʝʩʪʚʫʝʪ ʪʨʘʥʩʧʦʨʪʥʘʷ ʚʟʘʠʤʦʩʚʷʟʴ, ʩʦʟʜʘʶʱʘʷ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʚʳʙʨʦʩʳ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʧʨʠ ʦʮʝʥʢʝ (ʨʠʩ. 1). ʂʘʞʜʘʷ ʦʮʝʥʢʘ ʠʤʝʝʪ ʩʦʙʩʪʚʝʥʥʳʝ ʮʝʣʠ, 

ʟʘʜʘʯʠ, ʙʝʥʝʬʠʮʠʘʨʦʚ, ʫʯʘʩʪʥʠʢʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʦʜʥʘʢʦ ʦʙʲʝʜʠʥʷʝʪ ʨʘʟʥʳʝ ʵʪʘʧʳ ʵʢʦ ʦʮʝʥʢʠ 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʠ ʤʝʪʦʜʦʣʦʛʠʷ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʠ ʘʢʢʫʤʫʣʠʨʦʚʘʥʠʷ ʫʛʣʝʨʦʜʥʦʛʦ 
ʵʢʚʠʚʘʣʝʥʪʘ (ʨʠʩ. 2). ʕʪʦ ʜʝʣʘʝʪ ʚʦʧʨʦʩʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʥʘʩʫʱʥʳʤʠ ʘʢʪʫʘʣʴʥʳʤʠ ʠ 

ʦʙʣʘʜʘʶʱʠʤʠ ʩʫʱʝʩʪʚʝʥʥʳʤ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ. 

 
ʈʠʩ. 1. ʉʪʘʜʠʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʟʜʘʥʠʷ 

 

 
ʈʠʩ. 2. ʕʥʝʨʛʦʟʘʪʨʘʪʳ ʠ ʚʳʙʨʦʩʳ ʇɻ ʚ ʪʝʯʝʥʠʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʟʜʘʥʠʷ: 

1 ï ʥʘʢʦʧʣʝʥʥʳʝ ʚʳʙʨʦʩʳ ʇɻ; 2 ï ʚʳʙʨʦʩʳ ʦʪ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʧʨʦʮʝʩʩʦʚ (ʦʪʦʧʣʝʥʠʝ, ʦʩʚʝʱʝʥʠʝ, 

ʚʝʥʪʠʣʠʨʦʚʘʥʠʝ, ʨʘʙʦʪʘ ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʪ.ʜ.) 

 

ʇʨʠ ʢʣʘʩʩʠʬʠʢʘʮʠʠ ʚʳʙʨʦʩʦʚ ʇɻ ʚʳʜʝʣʷʶʪ ʜʚʝ ʦʙʱʠʝ ʛʨʫʧʧʳ: ʚʦʧʣʦʱʝʥʥʳʝ ʠ 
ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ. ɺʦʧʣʦʱʝʥʥʳʡ ʫʛʣʝʨʦʜ ʦʧʨʝʜʝʣʷʶʪ, ʢʘʢ ʠʩʭʦʜʥʳʝ ʚʳʙʨʦʩʳ, ʚʦʟʥʠʢʘʶʱʠʝ ʥʘ 

ʩʪʘʜʠʷʭ I-III ɾʎɿ, ʢʦʪʦʨʳʝ ʧʨʝʜʩʪʘʚʣʷʶʪ ʩʦʙʦʡ ʵʥʝʨʛʠʶ, ʧʦʪʨʝʙʣʷʝʤʫʶ ʚ ʧʨʦʮʝʩʩʝ ʧʨʠʦʙʨʝʪʝʥʠʷ 

ʩʳʨʴʷ, ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ, ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʥʩʪʨʫʢʮʠʡ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ 

ʥʘ ʧʣʦʱʘʜʢʫ, ʠ ʩʘʤ ʧʨʦʮʝʩʩ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. ʉʦʛʣʘʩʥʦ [3] ʠʩʭʦʜʥʳʝ (ʚʦʧʣʦʱʝʥʥʳʝ) ʚʳʙʨʦʩʳ ʤʦʞʥʦ 
ʨʘʟʜʝʣʠʪʴ ʥʘ ʧʨʷʤʳʝ ʠ ʢʦʩʚʝʥʥʳʝ. ʇʨʷʤʳʝ ʚʳʙʨʦʩʳ ʩʚʷʟʘʥʳ ʩ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʦʡ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ, ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʠʟʜʝʣʠʡ ʥʘ ʩʪʨʦʡʧʣʦʱʘʜʢʫ, ʘ ʪʘʢʞʝ ʩʦ ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ (ʚ 

ʪʦʤ ʯʠʩʣʝ ʨʘʙʦʪʦʡ ʤʘʰʠʥ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ). ʕʥʝʨʛʦʟʘʪʨʘʪʳ ʥʘ ʩʪʘʜʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʚʢʣʶʯʘʶʪ ʥʝ 
ʪʦʣʴʢʦ ʚʳʙʨʦʩʳ ʧʨʠ ʩʙʦʨʢʝ ʠ ʤʦʥʪʘʞʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ ʧʣʦʱʘʜʢʝ, ʥʦ ʠ ʧʨʠ 

ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʩʙʦʨʢʠ ʟʘ ʧʨʝʜʝʣʘʤʠ ʧʣʦʱʘʜʢʠ (ʠʟʛʦʪʦʚʣʝʥʠʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʥʘ 

ʟʘʚʦʜʝ, ʧʨʠ ʧʨʦʠʟʚʦʜʩʪʚʝ ʢʦʪʦʨʳʭ ʧʦʪʨʝʙʣʷʝʪʩʷ ʵʥʝʨʛʠʷ, ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ) [4]. ʂʦʩʚʝʥʥʳʝ 
ʚʳʙʨʦʩʳ ʩʚʷʟʘʥʳ ʩ ʧʨʠʦʙʨʝʪʝʥʠʝʤ, ʦʙʨʘʙʦʪʢʦʡ ʠ ʧʨʦʠʟʚʦʜʩʪʚʦʤ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, 

ʚʢʣʶʯʘʷ ʣʶʙʳʝ ʧʝʨʝʚʦʟʢʠ, ʩʚʷʟʘʥʥʳʝ ʩ ʵʪʠʤʠ ʚʠʜʘʤʠ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʧʦʵʪʦʤʫ ʦʥʠ ʚ ʦʩʥʦʚʥʦʤ 

ʚʦʟʥʠʢʘʶʪ ʥʘ ʩʪʘʜʠʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʘ ʪʘʢʞʝ ʧʨʠ ʨʝʢʦʥʩʪʨʫʢʮʠʠ 

ʨʝʤʦʥʪʝ ʠ ʩʥʦʩʝ. ʇʝʨʝʯʝʥʴ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʨʘʟʥʦʦʙʨʘʟʝʥ ʠ ʚ ʈʦʩʩʠʠ ʩʦʜʝʨʞʠʪ ʦʢʦʣʦ 100 
ʪʳʩʷʯ ʧʦʟʠʮʠʡ [5], 85% ʢʦʪʦʨʳʭ ʦʪʥʦʩʷʪʩʷ ʢ ʤʘʪʝʨʠʘʣʘʤ ʠ ʢʦʥʩʪʨʫʢʮʠʷʤ, ʩʦʛʣʘʩʥʦ ʌʝʜʝʨʘʣʴʥʦʡ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʝ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ (ʌɻʀʉ ʎʉ). ʇʨʠ 
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ʘʥʘʣʠʟʝ ɾʎɿ ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʠʟ ʵʪʠʭ ʨʝʩʫʨʩʦʚ, ʤʦʛʫʪ ʠʤʝʪʴ ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ 

ɾʎ ʤʝʥʴʰʝ, ʯʝʤ ʫ ʟʜʘʥʠʷ ʚ ʮʝʣʦʤ. ɺ ʨʝʟʫʣʴʪʘʪʝ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʠʟʚʦʜʠʪʴ ʠʭ ʟʘʤʝʥʫ ʚ ʪʝʯʝʥʠʝ 

ʩʨʦʢʘ ʩʣʫʞʙʳ ʟʜʘʥʠʷ, ʘ ʪʘʢʞʝ ʨʝʛʫʣʷʨʥʦʝ ʦʙʩʣʫʞʠʚʘʥʠʝ. ɺʳʙʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʪʘʢʠʤ ʨʝʤʦʥʪʦʤ ʠ 

ʟʘʤʝʥʦʡ, ʚʦʩʩʪʘʥʦʚʣʝʥʠʝʤ, ʦʙʩʣʫʞʠʚʘʥʠʝʤ, ʫʯʠʪʳʚʘʝʤʳʝ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ʩʨʦʢʘ ʩʣʫʞʙʳ ʟʜʘʥʠʷ, 
ʧʨʠʥʷʪʦ ʫʯʠʪʳʚʘʪʴ, ʢʘʢ ʨʝʮʠʜʠʚʠʨʫʶʱʠʝ ʚʳʙʨʦʩʳ, ʢʦʪʦʨʳʝ ʦʪʥʦʩʷʪ ʢ ʢʘʪʝʛʦʨʠʠ 

ʚʦʧʣʦʱʝʥʥʳʭ [4]. ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʚʳʙʨʦʩʳ ʚʢʣʶʯʘʶʪ ʚʳʙʨʦʩʳ ʫʛʣʝʨʦʜʘ, ʚʦʟʥʠʢʘʶʱʠʝ ʥʘ 

ʩʪʘʜʠʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʦʙʲʝʢʪʘ ʧʨʠ ʧʦʜʜʝʨʞʘʥʠʠ ʚʥʫʪʨʝʥʥʝʡ ʩʨʝʜʳ.  
ʕʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʠ ʚʦʧʣʦʱʝʥʥʳʝ ʚʳʙʨʦʩʳ ʫʛʣʝʨʦʜʘ ʚ ʪʝʯʝʥʠʝ ʚʩʝʛʦ ɾʎɿ ʤʦʛʫʪ 

ʟʥʘʯʠʪʝʣʴʥʦ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʪʠʧʘ ʠ ʥʘʟʥʘʯʝʥʠʷ ʟʜʘʥʠʷ, ʘ ʪʘʢʞʝ ʠʥʳʭ ʬʘʢʪʦʨʦʚ, 

ʢʘʢ ʤʝʩʪʦʧʦʣʦʞʝʥʠʝ, ʢʣʠʤʘʪ, ʚʠʜ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʪʦʧʣʠʚʘ, ʵʢʦʣʦʛʠʯʥʦʩʪʴ ʩʪʨʦʠʪʝʣʴʥʳʭ 
ʤʘʪʝʨʠʘʣʦʚ ʠ ʪ.ʜ.  ɺ ʩʚʷʟʠ ʩ ʵʪʠʤ ʚ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʦʪʤʝʯʘʝʪʩʷ, ʯʪʦ ʜʦʣʷ 

ʚʦʧʣʦʱʝʥʥʦʛʦ ʫʛʣʝʨʦʜʘ ʚ ɾʎ ʪʠʧʦʚʳʭ ʟʜʘʥʠʡ ʢʦʣʝʙʣʝʪʩʷ ʦʪ 20% ʜʦ 80% (ʦʬʠʩʥʳʝ ʠ ʞʠʣʳʝ 

ʟʜʘʥʠʷ) [6, 7]. ʊʘʢʞʝ ʤʥʦʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʦʪʤʝʯʘʶʪ, ʯʪʦ ʵʥʝʨʛʦʟʘʪʨʘʪʳ ʥʘ ʩʪʘʜʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ 

ʦʙʲʝʢʪʘ, ʪʝʩʥʦ ʩʚʷʟʘʥʥʳʝ ʩ ʚʳʙʨʦʩʘʤʠ ʫʛʣʝʨʦʜʘ, ʟʘʥʠʤʘʶʪ ʩʫʱʝʩʪʚʝʥʥʫʶ ʜʦʣʶ ʚ ʦʙʱʠʭ 
ʵʥʝʨʛʦʟʘʪʨʘʪʘʭ ɾʎɿ ʠ ʩʦʩʪʘʚʣʷʶʪ ʜʦ 40ï60% [7, 8]. ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʫʯʠʪʳʚʘʷ ʩʦʚʨʝʤʝʥʥʳʝ 

ʙʦʣʝʝ ʞʝʩʪʢʠʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʧʨʝʜʲʷʚʣʷʝʤʳʝ ʩʪʨʦʠʪʝʣʴʥʳʤʠ ʥʦʨʤʘʤʠ ʠ 

ʧʨʘʚʠʣʘʤʠ, ʠ ʢʘʢ ʩʣʝʜʩʪʚʠʝ ʧʦʚʳʰʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʠ ʢʘʯʝʩʪʚʘ ʠʥʥʦʚʘʮʠʡ ʵʪʦʡ ʦʙʣʘʩʪʠ, 
ʥʘʙʣʶʜʘʝʪʩʷ ʩʦʢʨʘʱʝʥʠʝ ʜʦʣʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʚʳʙʨʦʩʦʚ ʚ ɾʎ ʚʦʟʚʦʜʠʤʳʭ ʦʙʲʝʢʪʦʚ. 

ʉʦʢʨʘʱʝʥʠʝ ʜʦʣʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʚʳʙʨʦʩʦʚ ʠ ʧʦʩʣʝʜʫʶʱʝʝ ʫʚʝʣʠʯʝʥʠʝ ʦʪʥʦʩʠʪʝʣʴʥʦʡ 

ʟʥʘʯʠʤʦʩʪʠ ʚʳʙʨʦʩʦʚ ʥʘ ʩʪʘʜʠʷʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʦʢʦʥʯʘʥʠʷ ʩʨʦʢʘ ʩʣʫʞʙʳ ʩʧʦʩʦʙʩʪʚʫʝʪ ʢ 
ʩʤʝʱʝʥʠʶ ʬʦʢʫʩʘ ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʩʪʦʨʦʥʫ ʠʟʫʯʝʥʠʷ ʩʪʨʘʪʝʛʠʡ ʧʦ ʩʦʢʨʘʱʝʥʠʶ ʚʦʧʣʦʱʝʥʥʳʭ ʇɻ ʚ 

ʟʜʘʥʠʷʭ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʩʪʘʜʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʢʘʢ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʵʥʝʨʛʦʝʤʢʠʭ. 

 

ʎɽʃʔ ʀ ʇʆʉʊɸʅʆɺʂɸ ɿɸɼɸʏʀ ʀʉʉʃɽɼʆɺɸʅʀʗ 
ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʳʷʚʣʝʥʠʝ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʠ ʟʥʘʯʠʤʳʭ ʤʝʪʦʜʦʚ 

ʦʮʝʥʢʠ ʚʦʧʣʦʱʝʥʥʦʛʦ ʫʛʣʝʨʦʜʘ ʟʜʘʥʠʡ, ʢʘʢ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʜʘʣʴʥʝʡʰʠʭ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʥʘ ʦʩʥʦʚʝ ʨʝʟʫʣʴʪʘʪʦʚ ʦʙʟʦʨʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʤʝʭʘʥʠʟʤʦʚ 
ʤʠʥʠʤʠʟʘʮʠʠ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʪʝʯʝʥʠʝ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʟʜʘʥʠʷ. 

ɺ ʩʦʚʨʝʤʝʥʥʦʤ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʤ ʘʥʘʣʠʟʝ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʤʝʭʘʥʠʟʤʘʤ 

ʩʥʠʞʝʥʠʷ ʚʳʙʨʦʩʦʚ, ʩʚʷʟʘʥʥʳʭ ʩ ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʵʣʝʤʝʥʪʘʤʠ ʟʜʘʥʠʷ. ʆʜʥʘʢʦ ʙʦʣʴʰʠʥʩʪʚʦ 

ʦʙʩʫʞʜʘʝʤʳʭ ʢʦʥʮʝʧʮʠʡ ʷʚʣʷʶʪʩʷ ʦʙʱʝʧʨʠʤʝʥʠʤʳʤʠ ʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʥʘ ʩʪʘʜʠʠ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʧʣʘʥʠʨʦʚʘʥʠʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʧʨʠ ʨʘʩʯʝʪʘʭ ʤʠʥʠʤʠʟʘʮʠʠ ʚʳʙʨʦʩʦʚ ʦʪ 

ʥʝʩʪʨʫʢʪʫʨʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʟʜʘʥʠʷ. ʅʝʩʤʦʪʨʷ ʥʘ ʪʦ, ʯʪʦ ʦʩʥʦʚʥʦʝ ʚʥʠʤʘʥʠʝ ʚ ʩʪʘʪʴʝ ʫʜʝʣʷʝʪʩʷ 

ʤʝʪʦʜʘʤ ʩʦʢʨʘʱʝʥʠʷ ʠ ʦʮʝʥʢʠ ʚʦʧʣʦʱʝʥʥʦʛʦ ʋʕ, ʨʝʘʣʠʟʫʝʤʳʭ ʥʘ ʩʪʘʜʠʷʭ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ 
ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʦ ʨʝʘʣʠʟʘʮʠʠ ʧʨʝʜʣʘʛʘʝʤʳʭ ʤʝʭʘʥʠʟʤʦʚ ʜʦʣʞʥʦ 

ʧʨʠʥʠʤʘʪʴʩʷ ʧʫʪʝʤ ʨʘʩʩʤʦʪʨʝʥʠʷ ʠʪʦʛʦʚʳʭ ʟʥʘʯʝʥʠʡ ʦʙʱʝʛʦ ʋʕ ʚ ʪʝʯʝʥʠʝ ɾʎ ʟʜʘʥʠʷ. ʅʘ 

ʦʩʥʦʚʘʥʠʠ ʘʥʘʣʠʟʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʚʳʷʚʣʝʥʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ 
ʤʝʭʘʥʠʟʤʦʚ ʩʥʠʞʝʥʠʷ ʚʳʙʨʦʩʦʚ:  

½ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ;  

½ ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʟʜʝʣʠʡ ʠ ʢʦʥʩʪʨʫʢʮʠʡ; 

½ ʨʝʮʠʢʣʠʥʛ ʠ ʤʠʥʠʤʠʟʘʮʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ;  

½ ʣʦʛʠʩʪʠʯʝʩʢʘʷ ʣʦʢʘʣʠʟʘʮʠʷ ʠ ʩʦʢʨʘʱʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠʟʜʝʨʞʝʢ; 

½ ʦʧʪʠʤʠʟʘʮʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʧʦʟʠʮʠʠ ʢʦʤʧʣʝʢʩʥʳʭ ʵʢʦʥʦʤʠʢʦ-ʪʝʭʥʠʢʦ-

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ. 

 

ʆʉʅʆɺʅʆʁ ʈɸɿɼɽʃ 
ʅʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʝ ʤʘʪʝʨʠʘʣʳ. ʇʨʦʝʢʪʠʨʦʚʱʠʢʠ, ʢʘʢ ʧʨʘʚʠʣʦ, ʚʳʥʫʞʜʝʥʳ ʚʳʙʠʨʘʪʴ ʚ 

ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠʟ ʦʛʨʘʥʠʯʝʥʥʦʛʦ ʯʠʩʣʘ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʜʦʩʪʫʧʥʳʭ ʜʣʷ 

ʢʘʞʜʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ ʠ ʥʝʩʪʨʫʢʪʫʨʥʦʛʦ ʵʣʝʤʝʥʪʘ ʚ ʟʜʘʥʠʠ, ʨʘʩʩʤʘʪʨʠʚʘʷ ʠʭ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ 
ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʪʝʭʥʠʯʝʩʢʠʤʠ ʪʨʝʙʦʚʘʥʠʷʤʠ [9]. ʀʤʝʥʥʦ ʥʘ ʵʪʦʤ ʵʪʘʧʝ ʧʨʠ ʚʳʙʦʨʝ ʤʘʪʝʨʠʘʣʦʚ, 

ʠʟʜʝʣʠʡ ʠ ʢʦʥʩʪʨʫʢʮʠʡ ʤʦʞʥʦ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʢʦʩʚʝʥʥʳʝ ʚʦʧʣʦʱʝʥʥʳʝ ʚʳʙʨʦʩʳ ʠ ʩʥʠʟʠʪʴ 

ʫʨʦʚʝʥʴ ʋʕ ʚ ʟʜʘʥʠʷʭ. ʂʦʩʚʝʥʥʳʝ ʚʳʙʨʦʩʳ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʚʘʨʴʠʨʦʚʘʪʴʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʪʠʧʘ ʩʳʨʴʝʚʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʤʝʩʪʦʧʦʣʦʞʝʥʠʷ ʢʘʨʴʝʨʦʚ ʠ ʪʨʝʙʫʝʤʦʛʦ ʚʠʜʘ ʪʨʘʥʩʧʦʨʪʘ, 

ʫʛʣʝʨʦʜʦʝʤʢʦʩʪʠ ʧʨʦʮʝʩʩʦʚ ʜʦʙʳʯʠ ʠ ʧʝʨʝʨʘʙʦʪʢʠ ʤʘʪʝʨʠʘʣʦʚ, ʧʨʠʤʝʥʷʝʤʳʭ ʤʝʪʦʜʦʚ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʦʧʝʨʘʮʠʡ ʨʝʮʠʢʣʠʥʛʘ, ʠ ʦʪʜʘʣʝʥʥʦʩʪʠ ʤʝʩʪ ʟʘʭʦʨʦʥʝʥʠʷ ʦʪʭʦʜʦʚ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ. 
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ɺʳʙʦʨ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʟʜʘʥʠʡ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʚʳʙʨʦʩʦʚ ʇɻ ʜʦʣʞʝʥ ʚʳʧʦʣʥʷʪʴʩʷ ʧʫʪʝʤ 

ʩʨʘʚʥʝʥʠʷ ʚʣʠʷʥʠʷ ʪʠʧʘ ʤʘʪʝʨʠʘʣʘ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʚʩʝʛʦ ɾʎ, ʯʪʦ ʪʘʢʞʝ ʦʙʲʷʩʥʷʝʪ ʨʘʟʣʠʯʠʷ ʚ 

ʪʨʝʙʦʚʘʥʠʷʭ ʢ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ, ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʠ ʦʢʦʥʯʘʥʠʶ ʩʨʦʢʘ ʩʣʫʞʙʳ ʨʘʟʣʠʯʥʳʭ ʤʘʪʝʨʠʘʣʦʚ 

[10]. ʂʨʦʤʝ ʪʦʛʦ, ʠʟ-ʟʘ ʚʣʠʷʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʝ ʧʦʪʨʝʙʥʦʩʪʠ ʚ 
ʵʥʝʨʛʠʠ ʟʜʘʥʠʷ, ʚ ʧʨʦʮʝʩʩʝ ʚʳʙʦʨʘ ʥʝʦʙʭʦʜʠʤʦ ʦʮʝʥʠʚʘʪʴ ʠ ʫʯʠʪʳʚʘʪʴ ʵʪʦʪ ʬʘʢʪʦʨ. ɺ ʣʠʪʝʨʘʪʫʨʝ 

ʧʦʣʫʯʠʣʠ ʰʠʨʦʢʦʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʠʝ ʨʘʙʦʪʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʠʟʫʯʝʥʠʝʤ ʚʣʠʷʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʥʘ 

ʚʳʙʨʦʩʳ ʚ ʪʝʯʝʥʠʝ ɾʎ ʟʜʘʥʠʷ ʠ ʚʦʟʤʦʞʥʦʩʪʠ ʤʠʥʠʤʠʟʘʮʠʠ ʋʕ ʦʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʫʪʝʤ ʚʳʙʦʨʘ 
ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʀʟ ʯʠʩʣʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ 

ɼʠʤʫʜʠ ɸʨʛʠʨʦ (ʋʥʠʚʝʨʩʠʪʝʪ ɼʝʤʦʢʨʠʪʘ ʚʦ ʌʨʘʢʠʠ, ɻʨʝʮʠʷ), ʢʦʪʦʨʳʡ ʦʧʨʝʜʝʣʠʣ, ʯʪʦ 

ʥʘʠʙʦʣʴʰʘʷ ʜʦʣʷ ʵʥʝʨʛʦʟʘʪʨʘʪ ʥʘ ʩʪʘʜʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ ʢʦʥʩʪʨʫʢʮʠʦʥʥʳʝ 
ʤʘʪʝʨʠʘʣʳ (ʙʝʪʦʥ ʠ ʘʨʤʘʪʫʨʥʘʷ ʩʪʘʣʴ), ʩʦʩʪʘʚʣʷʶʱʠʝ ʦʢʦʣʦ 60% ï 65% ʦʪ ʦʙʱʠʭ ʵʥʝʨʛʦʟʘʪʨʘʪ 

[11]. ɻʨʫʧʧʘ ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ʠʟ ʫʥʠʚʝʨʩʠʪʝʪʘ ʁʦʥʩʝʡ, ʂʦʨʝʷ (Taehoon Hong, Changyoon Ji, Hyo 

Seon Park) ʚʳʷʚʠʣʠ, ʯʪʦ ʥʝʙʦʣʴʰʠʝ ʠʟʤʝʥʝʥʠʷ ʚ ʪʠʧʝ ʤʘʪʝʨʠʘʣʘ ʤʦʛʫʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʚʣʠʷʪʴ ʥʘ 

ʋʕ ʢʦʥʩʪʨʫʢʮʠʠ, ʥʘʧʨʠʤʝʨ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʣʘʩʩʘ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʙʝʪʦʥʘ ʠ ʘʨʤʘʪʫʨʳ ʚʳʙʨʦʩʳ 
ʦʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʪʦʡ ʠʣʠ ʠʥʦʡ ʞ/ʙ ʢʦʥʩʪʨʫʢʮʠʠ ʤʦʛʫʪ ʠʟʤʝʥʠʪʴʩʷ ʜʦ 40% [12]. ʅʝʤʘʣʦ 

ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦʜʪʚʝʨʞʜʘʝʪ ʵʪʫ ʢʦʥʮʝʧʮʠʶ: ʄʫʩʩʘʚʠ ʅʘʜʫʰʘʥʠ (ʋʥʠʚʝʨʩʠʪʝʪ ʅʦʚʦʛʦ ʖʞʥʦʛʦ 

ʋʵʣʴʩʘ, ɸʚʩʪʨʘʣʠʷ) ʧʨʝʜʧʦʣʦʞʠʣʘ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʵʥʝʨʛʦʟʘʪʨʘʪ ʠ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʚʳʙʨʦʩʦʚ 
ʠʟʤʝʥʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʦʪ ʪʠʧʘ ʚʳʙʨʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ, ʥʦ ʠ ʦʪ ʜʨʫʛʠʭ ʧʘʨʘʤʝʪʨʦʚ ʢʦʥʩʪʨʫʢʮʠʠ 

(ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʨʝʰʝʥʠʷ), ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ ʥʘ ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʴ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ [13]. ʂʨʦʤʝ ʪʦʛʦ, ʨʝʟʫʣʴʪʘʪʳ ʵʪʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦʢʘʟʘʣʠ, ʯʪʦ ʚʳʙʦʨ 
ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʩʭʝʤ ʟʜʘʥʠʷ ʥʘ ʦʩʥʦʚʝ ʤʠʥʠʤʘʣʴʥʦʡ ʦʮʝʥʢʠ 

ʚʦʟʜʝʡʩʪʚʠʷ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʥʘ ʩʪʘʜʠʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʧʦʚʳʰʝʥʠʶ 

ʧʦʢʘʟʘʪʝʣʝʡ ʫʛʣʝʨʦʜʦʩʦʜʝʨʞʘʥʠʷ ʥʘ ʚʩʝʤ ɾʎ ʟʜʘʥʠʷ. ʇʦʵʪʦʤʫ ʚʳʙʦʨ ʥʘʠʣʫʯʰʠʭ ʩʪʨʫʢʪʫʨʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʩʭʝʤ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ ʜʦʣʞʝʥ 
ʦʩʥʦʚʳʚʘʪʴʩʷ ʥʘ ʦʮʝʥʢʝ ʚʦʟʜʝʡʩʪʚʠʷ ʚʳʙʨʦʩʦʚ ʥʘ ʚʝʩʴ ɾʎ, ʘ ʥʝ ʪʦʣʴʢʦ ʦʪʜʝʣʴʥʳʭ ʝʛʦ ʩʪʘʜʠʠ. 

ʇʦʤʠʤʦ ʩʨʘʚʥʝʥʠʷ ʚʳʙʨʦʩʦʚ ʇɻ ʧʨʠ ʚʳʙʦʨʝ ʤʘʪʝʨʠʘʣʘ ʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʚʘʨʠʘʥʪʦʚ, ʥʝʢʦʪʦʨʳʝ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʜʣʘʛʘʶʪ ʤʝʭʘʥʠʟʤʳ ʧʦ ʩʦʢʨʘʱʝʥʠʶ ʫʛʣʝʨʦʜʥʦʛʦ ʚʦʟʜʝʡʩʪʚʠʷ ʧʫʪʝʤ: ʩʥʠʞʝʥʠʝ 
ʋʕ ʚ ʤʘʪʝʨʠʘʣʘʭ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʝʨʝʨʘʙʦʪʘʥʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʦʪʭʦʜʦʚ ʠʣʠ ʧʦʙʦʯʥʳʭ 

ʧʨʦʜʫʢʪʦʚ ʚ ʠʭ ʩʦʩʪʘʚʝ ʠ ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʥʠʟʢʦʫʛʣʝʨʦʜʥʳʭ ʤʘʪʝʨʠʘʣʦʚ [14]. ʉʨʝʜʠ 

ʨʘʟʥʦʦʙʨʘʟʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʙʦʣʴʰʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʮʝʤʝʥʪʫ ʠ ʙʝʪʦʥʫ ʜʣʷ 

ʫʤʝʥʴʰʝʥʠʷ ʚʳʙʨʦʩʦʚ ʟʘ ʩʯʝʪ ʯʘʩʪʠʯʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʪʭʦʜʦʚ, ʧʦʙʦʯʥʳʭ ʧʨʦʜʫʢʪʦʚ 
ʧʨʦʠʟʚʦʜʩʪʚʘ, ʘ ʪʘʢʞʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʭ ʩʳʨʴʝʚʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʠ ʪʝʭʥʦʣʦʛʠʠ 

ʧʨʦʠʟʚʦʜʩʪʚʘ ʮʝʤʝʥʪʘ ʠ ʙʝʪʦʥʘ [15]. ɿʥʘʯʠʪʝʣʴʥʦʝ ʚʥʠʤʘʥʠʝ ʚʳʟʚʘʥʦ ʚ ʩʚʷʟʠ ʩ ʩʫʱʝʩʪʚʝʥʥʦʡ 

ʜʦʣʝʡ ʮʝʤʝʥʪʥʦʡ ʠʥʜʫʩʪʨʠʠ ʚ ʤʠʨʦʚʳʭ ʚʳʙʨʦʩʘʭ, ʯʪʦ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 7% ʦʪ ʚʩʝʛʦ ʧʨʦʤʳʰʣʝʥʥʦʛʦ 
ʋʕ. ɽʱʝ ʦʜʥʠʤ ʘʣʴʪʝʨʥʘʪʠʚʥʳʤ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʤ ʩʪʨʦʠʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʤ ʷʚʣʷʝʪʩʷ ʢʠʨʧʠʯ, 

ʧʨʦʠʟʚʝʜʝʥʥʳʡ ʧʦ ʦʪʭʦʜʦʩʦʜʝʨʞʘʱʠʤ ʪʝʭʥʦʣʦʛʠʷʤ, ʧʦʟʚʦʣʷʶʱʠʤ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʝʛʦ 

ʧʨʦʠʟʚʦʜʩʪʚʦ ʥʘ 60ï70% [16]. 
ɺ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʚʳʰʝ ʚʘʨʠʘʥʪʘʭ ʩʦʟʜʘʥʠʷ ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠʩʩʣʝʜʦʚʘʪʝʣʠ 

ʦʪʤʝʯʘʶʪ, ʯʪʦ ʚʳʙʦʨ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ ʥʘ ʨʘʥʥʠʭ ʩʪʘʜʠʷʭ ɾʎ ʟʜʘʥʠʷ ʜʦʣʞʝʥ 

ʧʨʦʚʦʜʠʪʴʩʷ ʩ ʫʯʝʪʦʤ ʮʝʣʦʛʦ ʨʷʜʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ, ʪʝʭʥʠʯʝʩʢʠʭ ʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ, 

ʨʘʟʨʘʙʦʪʢʝ ʤʝʪʦʜʦʣʦʛʠʯʝʩʢʠʭ ʦʩʥʦʚ ʢʦʣʠʯʝʩʪʚʝʥʥʦʡ ʦʮʝʥʢʠ ʢʦʪʦʨʳʭ, ʚʤʝʩʪʝ ʩʦ ʩʪʦʠʤʦʩʪʥʳʤʠ ʠ 
ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʤʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, ʫʜʝʣʷʝʪʩʷ ʧʦʚʳʰʝʥʥʦʝ ʚʥʠʤʘʥʠʝ ʩʦʚʨʝʤʝʥʥʦʤ ʠʥʩʪʠʪʫʪʦʤ 

ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʘʫʜʠʪʘ. 

ʇʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʟʜʝʣʠʡ ʠ ʢʦʥʩʪʨʫʢʮʠʡ. ʅʘ 
ʨʠʩʫʥʢʝ 3 ʩʭʝʤʘʪʠʯʥʦ ʧʦʢʘʟʘʥʳ ʦʩʥʦʚʥʳʝ ʠʩʪʦʯʥʠʢʠ ʚʳʙʨʦʩʦʚ ʇɻ ʧʦ ʤʝʨʝ ʧʨʦʭʦʞʜʝʥʠʷ ʩʪʘʜʠʡ 

ɾʎ ʟʜʘʥʠʷ, ʘ ʪʘʢʞʝ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʭʨʘʥʝʥʠʷ ʥʘ ʪʦʤ ʞʝ ʫʨʦʚʥʝ ʚʦʧʣʦʱʝʥʥʦʛʦ ʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʘ 

ʧʦʩʣʝ ʦʢʦʥʯʘʥʠʷ ʩʨʦʢʘ ʩʣʫʞʙʳ ʟʜʘʥʠʷ. ʂʘʢ ʧʦʢʘʟʘʥʦ, ʚʳʙʨʦʩʳ ʇɻ ʧʦʩʪʝʧʝʥʥʦ ʫʚʝʣʠʯʠʚʘʶʪʩʷ ʩ 
ʧʝʨʝʭʦʜʦʤ ʥʘ ʩʣʝʜʫʶʱʫʶ ʩʪʘʜʠʶ ʧʦ ʤʝʨʝ ʨʦʩʪʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʵʥʝʨʛʦʟʘʪʨʘʪ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ 

ʧʨʝʜʩʪʘʚʠʪʴ ʋʕ ʟʜʘʥʠʷ, ʩʦʦʨʫʞʝʥʠʷ, ʥʘʢʘʧʣʠʚʘʶʱʠʤʩʷ ʠʪʦʛʦ ʧʦ ʤʝʨʝ ʜʚʠʞʝʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ ʯʝʨʝʟ ʨʘʟʣʠʯʥʳʝ ʵʪʘʧʳ ʦʙʨʘʙʦʪʢʠ, ʠʟʛʦʪʦʚʣʝʥʠʷ, ʤʦʥʪʘʞʘ ʠ ʩʙʦʨʢʠ [17]. ʇʦ 

ʟʘʚʝʨʰʝʥʠʶ ʟʜʘʥʠʝʤ ʩʚʦʝʛʦ ʩʨʦʢʘ ʩʣʫʞʙʳ ʥʘʢʦʧʣʝʥʥʳʡ ʋʕ ʜʦʣʞʝʥ ʙʳʪʴ ʤʠʥʠʤʠʟʠʨʦʚʘʥ ʧʦ 
ʩʨʝʜʩʪʚʘʤ ʨʝʮʠʢʣʠʥʛʘ ʉʄʠʂ, ʤʘʢʩʠʤʘʣʴʥʦ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ ʧʨʦʮʝʩʩʝ ʜʝʤʦʥʪʘʞʘ, ʨʝʥʦʚʘʮʠʠ ʠ 

ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʦʙʲʝʢʪʘ. ʄʠʥʠʤʠʟʘʮʠʷ ʋʕ ʤʦʞʝʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ, ʨʘʮʠʦʥʘʣʴʥʳʤ 

ʚʳʙʦʨʦʤ ʘʣʴʪʝʨʥʘʪʠʚʥʦʛʦ ʚʘʨʠʘʥʪʘ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʦʙʲʝʢʪʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʟʘ ʧʨʝʜʝʣʘʤʠ ɾʎ 
(ʨʝʢʦʥʩʪʨʫʢʮʠʷ, ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪ, ʩʥʦʩ ʠ ʪ.ʜ.). ʅʘ ʨʠʩʫʥʢʝ 3 ʧʨʝʜʩʪʘʚʣʝʥ ʚʳʙʦʨ ʦʧʪʠʤʘʣʴʥʦʡ 



ʕʢʦʥʦʤʠʢʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ˉ 1 (66) 2018 ʛ. 
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ʩʪʨʘʪʝʛʠʠ ʤʠʥʠʤʠʟʘʮʠʠ ʋʕ ʩʪʨʦʠʪʝʣʴʥʳʭ ʦʙʲʝʢʪʦʚ ʧʨʠ ʚʳʙʦʨʝ ʚʘʨʠʘʥʪʦʚ ʩʫʱʝʩʪʚʦʚʘʥʠʷ ʟʜʘʥʠʡ 

ʟʘ ʧʨʝʜʝʣʘʤʠ ɾʎ ʩ ʫʯʝʪʦʤ ʩʦʢʨʘʱʝʥʠʷ, ʨʝʮʠʢʣʠʥʛʦʤ ʘʢʢʫʤʫʣʠʨʦʚʘʥʥʳʭ ʋʕ ʠ ʧʨʠʦʙʨʝʪʝʥʠʝʤ 

ʥʦʚʳʭ ʚ ʧʨʦʮʝʩʩʝ ʩʦʟʜʘʥʠʷ ʧʦʚʪʦʨʥʦ-ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʦʙʲʝʢʪʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʠʤʝʶʱʝʛʦ 

ʩʦʙʩʪʚʝʥʥʳʡ ɾʎ, ʨʘʟʣʠʯʘʶʱʠʡʩʷ ʜʣʷ ʚʘʨʠʘʥʪʦʚ ʨʝʢʦʥʩʪʨʫʢʮʠʠ, ʢʘʧʠʪʘʣʴʥʳʡ ʨʝʤʦʥʪʘ, ʩʥʦʩʘ ʠ 
ʪ.ʜ. ʂʨʦʤʝ ʪʦʛʦ ʦʙʷʟʘʪʝʣʝʥ ʫʯʝʪ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʋʕ, ʩʦʧʨʷʞʸʥʥʳʭ ʩ  ʜʝʤʦʥʪʘʞʝʤ ʦʙʲʝʢʪʘ ʠ ʝʛʦ 

ʦʪʜʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ ʠ ʩʢʣʘʜʠʨʦʚʘʥʠʝʤ ʠ ʟʘʭʦʨʦʥʝʥʠʝʤ ʦʪʭʦʜʦʚ. ʂʘʢ ʧʦʢʘʟʳʚʘʶʪ 

ʠʩʩʣʝʜʦʚʘʥʠʷ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ 
ʨʝʥʦʚʘʮʠʠ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ ʥʦʚʦʛʦ ʩʪʨʦʠʪʝʣʴʩʪʚʘ [17]. ʄʝʞʜʫʥʘʨʦʜʥʳʝ ʠ ʨʦʩʩʠʡʩʢʠʝ 

ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʧʦʜʯʝʨʢʠʚʘʶʪ, ʯʪʦ ʨʝʮʠʢʣʠʥʛ ʥʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ 

ʤʘʪʝʨʠʘʣʦʚ (ʙʝʪʦʥʘ, ʩʪʘʣʠ ʠ ʜʨ.) ʷʚʣʷʝʪʩʷ ʦʜʥʦʡ ʠʟ ʥʘʠʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʳʭ ʩʪʨʘʪʝʛʠʡ ʩʦʢʨʘʱʝʥʠʷ 
ʚʳʙʨʦʩʦʚ ʠ ʟʘʪʨʘʪ, ʩʚʷʟʘʥʥʳʭ ʩ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʦʡ ʠ ʟʘʭʦʨʦʥʝʥʠʝʤ ʤʫʩʦʨʘ ʥʘ ʫʜʘʣʝʥʥʳʭ 

ʧʦʣʠʛʦʥʘʭ, ʫʤʝʥʴʰʝʥʠʝʤ ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʧʦʣʠʛʦʥʘʭ [18].  

 
ʈʠʩ. 3. ɺʳʙʨʦʩʳ ʇɻ ʧʦ ʤʝʨʝ ʧʨʦʭʦʞʜʝʥʠʷ ʩʪʘʜʠʡ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʟʜʘʥʠʷ 

 

ʈʝʮʠʢʣʠʥʛ ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʤʧʦʥʝʥʪʦʚ ʷʚʣʷʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʡ ʘʣʴʪʝʨʥʘʪʠʚʥʦʡ ʩʪʨʘʪʝʛʠʝʡ 

ʨʝʘʣʠʟʘʮʠʠ ʩʪʘʜʠʠ ʦʢʦʥʯʘʥʠʷ ʩʨʦʢʘ ʩʣʫʞʙʳ ʟʜʘʥʠʷ, ʧʦʟʚʦʣʷʷ ʩʦʭʨʘʥʠʪʴ ʤʘʪʝʨʠʘʣʳ, 

ʵʥʝʨʛʦʟʘʪʨʘʪʳ, ʠ ʩʦʭʨʘʥʠʪʴ ʫʨʦʚʝʥʴ ʚʨʝʜʥʳʭ ʚʳʙʨʦʩʦʚ, ʫʞʝ ʥʘʥʝʩʝʥʥʳʡ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʝ. ɺ 
ʣʠʪʝʨʘʪʫʨʝ ʜʦʩʪʘʪʦʯʥʦ ʠʩʩʣʝʜʦʚʘʥʠʡ, ʦʧʠʩʳʚʘʶʱʠʭ ʪʝʭʥʠʯʝʩʢʠʝ ʘʩʧʝʢʪʳ, ʧʨʝʠʤʫʱʝʩʪʚʘ ʠ 

ʟʘʪʨʘʪʳ, ʥʝʦʙʭʦʜʠʤʳʝ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʢʦʥʩʪʨʫʢʮʠʡ 

[19, 20]. ɽʩʣʠ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʩʦʙʣʶʜʘʝʪʩʷ ʢʦʥʮʝʧʮʠʷ ʫʩʪʦʡʯʠʚʦʩʪʠ ʠ ʧʨʦʝʢʪ 
ʫʯʠʪʳʚʘʝʪ ʚʳʙʨʦʩʳ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ɾʎ, ʪʦ ʙʦʣʴʰʠʥʩʪʚʦ ʩʪʨʫʢʪʫʨʥʳʭ ʵʣʝʤʝʥʪʦʚ ʪʠʧʦʚʦʛʦ ʟʜʘʥʠʷ 

ʤʦʛʫʪ ʦʩʪʘʪʴʩʷ ʚ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʤ ʪʝʭʥʠʯʝʩʢʦʤ ʩʦʩʪʦʷʥʠʠ ʢ ʢʦʥʮʫ ʩʨʦʢʘ ʩʣʫʞʙʳ ʠ ʙʫʜʫʪ 

ʧʨʠʛʦʜʥʳ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʣʷ ʘʥʘʣʦʛʠʯʥʳʭ ʠʣʠ ʜʨʫʛʠʭ ʚʘʨʠʘʥʪʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ. 
ɺʦʟʤʦʞʥʦʩʪʴ ʧʦʚʪʦʨʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʤʘʪʝʨʠʘʣʦʚ ʠ ʨʝʘʣʠʟʘʮʠʷ ʩʪʨʘʪʝʛʠʡ ʫʪʠʣʠʟʘʮʠʠ ʤʦʛʫʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʪʴ ʥʘ ʋʕ ʠ ʜʦʣʞʥʳ ʫʯʠʪʳʚʘʪʴʩʷ ʥʘ ʩʪʘʜʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʦʙʲʝʢʪʦʚ, 

ʩʧʦʩʦʙʩʪʚʫʷ ʧʝʨʝʭʦʜʫ ʥʘ ʥʠʟʢʦʫʛʣʝʨʦʜʥʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ. 

ʈʝʮʠʢʣʠʥʛ ʠ ʤʠʥʠʤʠʟʘʮʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ. ʆʚʝʱʝʩʪʚʣʝʥʥʳʝ 
ʚʳʙʨʦʩʳ ʧʨʠ ʩʪʨʦʠʪʝʣʴʩʪʚʝ ʧʨʷʤʦ ʧʨʦʧʦʨʮʠʦʥʘʣʴʥʳ ʢʦʣʠʯʝʩʪʚʫ ʤʘʪʝʨʠʘʣʘ, ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʚ 

ʧʨʦʮʝʩʩʝ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʧʦʵʪʦʤʫ ʩʨʘʚʥʝʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ ʪʝʭʥʦʣʦʛʠʡ ʜʦʣʞʥʦ 

ʚʳʧʦʣʥʷʪʴʩʷ ʩ ʧʦʟʠʮʠʡ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ. ʅʘ ʢʦʣʠʯʝʩʪʚʦ ʠ ʧʝʨʝʯʝʥʴ 
ʥʝʦʙʭʦʜʠʤʳʭ ʤʘʪʝʨʠʘʣʦʚ ʚʣʠʷʶʪ ʢʦʥʩʪʨʫʢʪʠʚʥʳʝ ʠ ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʝ ʨʝʰʝʥʠʷ, ʧʦʵʪʦʤʫ 

ʠʭ ʨʘʮʠʦʥʘʣʴʥʦʡ ʚʘʨʠʘʮʠʝʡ ʤʦʞʥʦ ʜʦʙʠʚʘʪʴʩʷ ʩʫʱʝʩʪʚʝʥʥʦʡ ʤʠʥʠʤʠʟʘʮʠʠ ʨʘʩʭʦʜʦʚ 

ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʩʦʢʨʘʱʝʥʠʶ ʩʦʧʨʷʞʝʥʥʦʛʦ ʋʕ. ʆʧʪʠʤʘʣʴʥʳʝ ʨʝʰʝʥʠʷ 

ʚ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ, ʥʝ ʟʘʚʳʰʘʶʱʠʝ ʟʘʧʘʩʳ ʧʨʦʯʥʦʩʪʠ ʟʜʘʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʪ ʤʠʥʠʤʠʟʘʮʠʠ 
ʨʘʩʭʦʜʦʚ ʩʪʨʦʠʪʝʣʴʥʳʤ ʤʘʪʝʨʠʘʣʦʚ ʠ ʢʦʥʩʪʨʫʢʮʠʡ, ʯʪʦ ʧʨʠʚʝʜʝʪ ʢ ʟʥʘʯʠʪʝʣʴʥʦʤʫ ʩʦʢʨʘʱʝʥʠʶ 

ʚʳʙʨʦʩʦʚ. ɺ ʪʝʯʝʥʠʝ ʥʝʩʢʦʣʴʢʠʭ ʜʝʩʷʪʠʣʝʪʠʡ ʧʨʦʝʢʪʠʨʦʚʘʥʠʝ ʢʦʥʩʪʨʫʢʮʠʡ ʩ ʟʘʧʘʩʦʤ ʧʨʦʯʥʦʩʪʠ 

(ʧʦʚʳʰʝʥʥʦʡ ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʴʶ) ʙʳʣʦ ʦʜʥʠʤ ʠʟ ʦʩʥʦʚʥʳʭ ʧʨʠʥʮʠʧʦʚ ʠʥʞʝʥʝʨʥʦʛʦ 
ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, ʩʚʷʟʘʥʥʦʛʦ ʩ ʩʫʱʝʩʪʚʝʥʥʳʤ ʥʝʜʦʩʪʘʪʢʦʤ ʤʝʪʦʜʠʢ ʦʧʨʝʜʝʣʝʥʠʷ ʬʘʢʪʠʯʝʩʢʦʛʦ 

ʥʘʧʨʷʞʝʥʥʦ-ʜʝʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʩʦʩʪʦʷʥʠʷ ʠ ʠʥʜʠʚʠʜʫʘʣʠʟʘʮʠʠ ʨʘʩʯʝʪʥʳʭ ʩʭʝʤ ʢʦʥʩʪʨʫʢʮʠʠ. ɺ 

ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ, BIM, ʪʝʭʥʦʣʦʛʠʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ 
ʥʘʪʫʨʥʳʭ ʫʩʣʦʚʠʡ ʵʢʩʧʣʫʘʪʘʮʠʠ ʢʦʥʩʪʨʫʢʮʠʡ ʟʜʘʥʠʡ ʠ ʩʦʦʨʫʞʝʥʠʡ ʧʨʦʠʟʚʦʣʴʥʦʛʦ ʥʘʟʥʘʯʝʥʠʷ ʠ 
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ʦʙʲʝʤʘ ʧʦʟʚʦʣʷʶʪ ʜʦʚʝʩʪʠ ʟʘʧʘʩ ʧʨʦʯʥʦʩʪʠ, ʟʘʢʣʘʜʳʚʘʝʤʳʡ ʚ ʧʨʦʝʢʪʥʦʝ ʨʝʰʝʥʠʝ ʜʦ ʨʘʮʠʦʥʘʣʴʥʦ 

ʦʙʦʩʥʦʚʘʥʥʦʛʦ ʤʠʥʠʤʫʤʘ, ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʦʧʨʝʜʝʣʷʝʤʦʛʦ ʜʣʷ ʢʘʞʜʦʡ ʦʪʜʝʣʴʥʦʡ ʢʦʥʩʪʨʫʢʮʠʠ ʠ 

ʫʩʣʦʚʠʡ ʝʝ ʨʘʙʦʪʳ [21, 22]. ʄʠʥʠʤʠʟʘʮʠʶ ʤʘʪʝʨʠʘʣʦʝʤʢʦʩʪʠ ʦʙʲʝʤʥʦ-ʧʣʘʥʠʨʦʚʦʯʥʳʭ ʠ 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʭ ʨʝʰʝʥʠʡ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʵʬʬʝʢʪʠʚʥʫʶ ʩʪʨʘʪʝʛʠʶ ʤʠʥʠʤʠʟʘʮʠʠ ʋʕ 
ʟʜʘʥʠʷ. ʄʫʩʩʘʚʠ ʅʘʜʫʰʘʥʠ ʠ ʜʨʫʛʠʝ ʠʩʩʣʝʜʦʚʘʪʝʣʠ ʥʘ ʧʨʠʤʝʨʝ ʘʨʤʘʪʫʨʳ ʦʧʨʝʜʝʣʠʣʠ, ʯʪʦ 

ʩʚʝʜʝʥʠʝ ʢ ʤʠʥʠʤʫʤʫ ʧʦʪʝʨʴ, ʜʦʩʪʠʛʥʫʪʳʭ ʟʘ ʩʯʝʪ ʢʦʤʧʴʶʪʝʨʥʦʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʝʭʥʦʣʦʛʠʡ 

ʠʟʛʦʪʦʚʣʝʥʠʷ ʘʨʤʘʪʫʨʥʳʭ ʠʟʜʝʣʠʡ, ʧʨʠʚʝʣʦ ʢ ʫʤʝʥʴʰʝʥʠʶ ʧʨʠʤʝʨʥʦ ʥʘ 8% ʚ ʦʙʱʝʤ ʢʦʣʠʯʝʩʪʚʝ 
ʠʩʧʦʣʴʟʦʚʘʥʥʦʛʦ ʤʘʪʝʨʠʘʣʘ ʠ ʥʘ 50% ʦʙʨʘʟʫʶʱʠʭʩʷ ʦʪʭʦʜʦʚ. 

ʃʦʢʘʣʠʟʘʮʠʷ ʩʪʨʦʠʪʝʣʴʥʦʡ ʣʦʛʠʩʪʠʢʠ ʠ ʩʦʢʨʘʱʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠʟʜʝʨʞʝʢ. 
ɺʳʙʨʦʩʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʜʦʩʪʘʚʢʦʡ ʉʄʠʂ ʥʘ ʦʙʲʝʢʪ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʚʥʦʩʷʪ ʩʫʱʝʩʪʚʝʥʥʳʡ ʚʢʣʘʜ ʚ 
ʥʘʢʦʧʣʝʥʠʝ ʋʕ ʚ ʪʝʯʝʥʠʝ ɾʎ ʟʜʘʥʠʡ. ɺʘʞʥʦʩʪʴ ʫʯʝʪʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʣʦʛʠʩʪʠʢʠ ʥʘ ʵʪʘʧʝ 

ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʚʦʟʚʦʜʠʤʦʛʦ ʦʙʲʝʢʪʘ ʠ ʩʦʧʫʪʩʪʚʫʶʱʝʡ ʦʮʝʥʢʠ ʝʛʦ ʋʕ ʦʪʨʘʞʝʥʘ ʚ ʨʘʙʦʪʘʭ 

ɸʣʠʨʝʟʘ ɸʭʤʘʜʠʘʥ (ʋʥʠʚʝʨʩʠʪʝʪ ʅʦʚʦʛʦ ʖʞʥʦʛʦ ʋʵʣʴʩʘ, ɸʚʩʪʨʘʣʠʷ), ʄʘʨʠʷ ʍʝʩʫʩ ɻʦʥʩʘʣʝʩ 

(ʫʥʠʚʝʨʩʠʪʝʪ ʇʦʣʠʪʝʢʥʠʢʘ ʜʝ ʄʘʜʨʠʜ, ʀʩʧʘʥʠʷ), ʍʫʵʡ ʗʥ, ʂʠʧʠʥʛ ʐʝʥ (ɻʦʥʢʦʥʛʩʢʠʡ 
ʧʦʣʠʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ, ʂʠʪʘʡ) ʠ ʜʨ. ʉʪʨʫʢʪʫʨʘ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʮʝʧʠ ʧʦʩʪʘʚʦʢ ʤʘʪʝʨʠʘʣʦʚ 

ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʚʣʠʷʪʴ ʥʘ ʪʨʘʥʩʧʦʨʪʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʪʨʘʥʩʧʦʨʪʥʳʝ ʚʳʙʨʦʩʳ. 

ɼʠʩʢʨʝʪʥʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ ʤʘʪʝʨʠʘʣʴʥʳʭ ʨʝʩʫʨʩʦʚ ʢʣʘʩʩʠʬʠʮʠʨʫʝʪʩʷ ʢʘʢ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʥʘ 
ʤʘʩʩʦʚʦʝ ʧʨʦʠʟʚʦʜʩʪʚʦ (Made-To-Stock) ʠ ʦʨʠʝʥʪʠʨʦʚʘʥʥʦʝ ʥʘ ʟʘʢʘʟ ʩ ʧʦʟʘʢʘʟʥʦʡ ʢʘʣʴʢʫʣʷʮʠʝʡ 

ʟʘʪʨʘʪ: ʢʦʥʩʪʨʫʠʨʦʚʘʥʠʝ (Engineered-To-Order), ʠʟʛʦʪʦʚʣʝʥʠʝ (Assembled-To-Order), ʩʙʦʨʢʘ ʥʘ 

ʟʘʢʘʟ (Made-To-Order), ʢʦʪʦʨʳʝ ʠʤʝʶʪ ʦʪʣʠʯʘʶʱʠʝʩʷ ʩʪʨʫʢʪʫʨʳ ʮʝʧʦʯʝʢ ʧʦʩʪʘʚʦʢ ʠ, 
ʩʣʝʜʦʚʘʪʝʣʴʥʦ, ʨʘʟʣʠʯʥʳʝ ʧʦʩʣʝʜʩʪʚʠʷ ʦʪ ʚʳʙʨʦʩʦʚ [20, 23]. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʦʧʪʠʤʠʟʘʮʠʷ 

ʩʪʨʦʠʪʝʣʴʥʦʡ ʣʦʛʠʩʪʠʢʠ ʥʝ ʷʚʣʷʝʪʩʷ ʩʘʤʦʮʝʣʴʶ ʠ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʦ ʚʳʙʦʨʝ ʤʘʪʝʨʠʘʣʦʚ ʠ 

ʧʦʩʪʘʚʱʠʢʦʚ ʜʦʣʞʥʦ ʧʨʠʥʠʤʘʪʴʩʷ ʩ ʫʯʝʪʦʤ ʢʦʤʧʣʝʢʩʘ ʪʝʭʥʠʢʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠ ʵʢʦʣʦʛʠʯʝʩʢʠʭ 

ʬʘʢʪʦʨʦʚ. 

ʆʧʪʠʤʠʟʘʮʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ ʧʦʟʠʮʠʠ ʢʦʤʧʣʝʢʩʥʳʭ ʵʢʦʥʦʤʠʢʦ-ʪʝʭʥʠʢʦ-

ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ. ʆʜʥʠʤ ʠʟ ʬʘʢʪʦʨʦʚ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʫʚʝʣʠʯʝʥʠʶ ʋʕ ʚ ɾʎɿ, 

ʷʚʣʷʝʪʩʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʵʢʦʣʦʛʠʯʝʩʢʠ ʥʝʵʬʬʝʢʪʠʚʥʦʛʦ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ, ʤʘʰʠʥ ʠ 
ʤʝʭʘʥʠʟʤʦʚ. ʆʙʱʘʷ ʵʢʦʣʦʛʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʚ ʵʪʦʤ ʘʩʧʝʢʪʝ ʜʦʩʪʠʛʘʝʪʩʷ ʩ ʧʦʤʦʱʴʶ 

ʨʘʟʣʠʯʥʳʭ ʧʦʜʭʦʜʦʚ: ʪʘʡʤ-ʤʝʥʝʜʞʤʝʥʪ ʦʙʦʨʫʜʦʚʘʥʠʷ ʩ ʮʝʣʴʶ ʩʦʢʨʘʱʝʥʠʷ ʚʨʝʤʝʥʠ ʝʛʦ ʧʨʦʩʪʦʷ, 

ʦʮʝʥʢʘ ʩʪʦʠʤʦʩʪʠ ʚʣʘʜʝʥʠʷ ʦʙʦʨʫʜʦʚʘʥʠʝʤ ʩ ʫʯʝʪʦʤ ʥʘʥʦʩʠʤʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ [24], 

ʦʧʪʠʤʠʟʘʮʠʷ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʮʝʧʦʯʝʢ, ʩʦʢʨʘʱʘʶʱʘʷ ʧʨʦʪʷʞʝʥʥʦʩʪʴ ʚʥʫʪʨʠʧʣʦʱʘʜʦʯʥʦʡ ʠ 
ʚʥʝʰʥʝʡ ʤʘʨʰʨʫʪʥʦʡ ʩʝʪʠ. ʉʨʝʜʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʨʘʙʦʪ, ʩʦʧʨʷʞʝʥʥʳʭ ʩ ʥʘʠʤʝʥʝʝ ʵʢʦʣʦʛʠʯʝʩʢʠ 

ʵʬʬʝʢʪʠʚʥʦʡ ʣʦʛʠʩʪʠʢʦʡ ʠ, ʢʘʢ ʩʣʝʜʩʪʚʠʝ, ʠʤʝʶʱʠʭ ʩʫʱʝʩʪʚʝʥʥʳʡ ʧʦʪʝʥʮʠʘʣ ʦʟʜʦʨʦʚʣʝʥʠʷ 

ʧʨʦʝʢʪʘ, ʙʦʣʴʰʠʥʩʪʚʦʤ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ ʦʪʤʝʯʘʶʪʩʷ ʟʝʤʣʷʥʳʝ, ʙʝʪʦʥʥʳʝ ʠ ʤʦʥʪʘʞʥʳʝ. ɺ ʨʘʙʦʪʝ 
ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ ɸʥʞʝʣʳ ɸʢʨʘ ɻʫʛʛʝʤʦʩ ʠ ɸʨʧʘʜʘ ʍʦʨʚʘʪʘ (ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ 

ʂʦʣʦʨʘʜʦ, ʋʥʠʚʝʨʩʠʪʝʪ ʂʘʣʠʬʦʨʥʠʠ, ʉʐɸ) ʦʪʤʝʯʝʥʦ ʯʪʦ ʜʣʷ ʨʷʜʘ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ 

ʩʦʚʦʢʫʧʥʳʡ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʫʱʝʨʙ ʩʦʩʪʘʚʣʷʝʪ ʜʦ 80% ʚʩʝʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʩʪʨʦʠʪʝʣʴʥʦʡ 
ʩʪʘʜʠʠ ɾʎ [25]. ʅʝʩʤʦʪʨʷ ʥʘ ʚʘʞʥʦʩʪʴ ʠ ʟʥʘʯʠʤʦʩʪʴ ʚʦʧʨʦʩʘ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʫʝʪ 

ʜʦʩʪʘʪʦʯʥʦ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ. ʂ ʧʨʠʤʝʨʫ, 

ʦʧʪʠʤʠʟʘʮʠʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʧʨʦʮʝʩʩʘ ʙʝʪʦʥʠʨʦʚʘʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ 

ʩʫʱʝʩʪʚʝʥʥʦ ʙʦʣʝʝ ʵʬʬʝʢʪʠʚʥʦʤʫ ʠʩʧʦʣʴʟʦʚʘʥʠʶ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʠ ʙʝʪʦʥʦʥʘʩʦʩʦʚ, 
ʪʦʧʣʠʚʦʝʤʢʦʩʪʴ ʢʦʪʦʨʳʭ ʚʥʦʩʠʪ ʚʝʩʦʤʳʡ ʚʢʣʘʜ ʚ ʦʙʱʠʡ ʦʙʲʝʤ ʚʥʫʪʨʠʧʣʦʱʘʜʦʯʥʳʭ ʚʳʙʨʦʩʦʚ ʇɻ. 

ɿʥʘʯʠʪʝʣʴʥʦʝ ʩʦʢʨʘʱʝʥʠʝ ʚʳʙʨʦʩʦʚ ʥʘ ʩʪʨʦʠʪʝʣʴʥʦʡ ʩʪʘʜʠʠ ʤʦʞʝʪ ʙʳʪʴ ʜʦʩʪʠʛʥʫʪʦ ʟʘ ʩʯʝʪ 

ʦʧʪʠʤʠʟʘʮʠʠ ʨʘʩʧʦʣʦʞʝʥʠʷ ʤʦʥʪʘʞʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚ ʦʙʲʝʤʝ ʩʪʨʦʠʪʝʣʴʥʦʡ ʧʣʦʱʘʜʢʠ ʩ ʫʯʝʪʦʤ 
ʤʠʥʠʤʠʟʘʮʠʠ ʩʦʚʦʢʫʧʥʦʛʦ ʧʨʦʙʝʛʘ ʨʘʙʦʯʠʭ ʦʨʛʘʥʦʚ ʧʦʜʲʝʤʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʰʠʥ [26].  

 

ɺʓɺʆɼʓ 
ɺ ʭʦʜʝ ʘʥʘʣʠʟʘ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ 

ʧʦʩʣʝʜʥʝʝ ʚʨʝʤʷ ʤʝʭʘʥʠʟʤʳ ʤʠʥʠʤʠʟʘʮʠʠ ʋʕ ʟʜʘʥʠʡ ʦʙʣʘʜʘʶʪ ʩʫʱʝʩʪʚʝʥʥʳʤ ʧʨʠʢʣʘʜʥʳʤ ʠ 

ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʤ ʧʦʪʝʥʮʠʘʣʦʤ, ʷʚʣʷʷʩʴ ʜʝʡʩʪʚʝʥʥʳʤ ʠ ʵʬʬʝʢʪʠʚʥʳʤ 

ʠʥʩʪʨʫʤʝʥʪʦʤ ʢʦʤʧʣʝʢʩʥʦʡ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʧʪʠʤʠʟʘʮʠʠ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʟʜʘʥʠʷ. ɺ ʨʘʙʦʪʝ 
ʚʳʜʝʣʝʥʳ ʧʷʪʴ ʨʘʟʣʠʯʥʳʭ ʦʙʣʘʩʪʝʡ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʧʨʠʣʦʞʝʥʠʷ ʫʢʘʟʘʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ 

ʤʠʥʠʤʠʟʘʮʠʠ ʇɻ (ʥʘ ʩʪʘʜʠʷʭ ʩʪʨʦʠʪʝʣʴʩʪʚʘ I-III ʠ ʢʦʥʝʯʥʦʡ ʩʪʘʜʠʠ): ʠʩʧʦʣʴʟʦʚʘʥʠʝ 

ʥʠʟʢʦʫʛʣʝʨʦʜʠʩʪʳʭ ʤʘʪʝʨʠʘʣʦʚ; ʧʦʚʪʦʨʥʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ, ʠʟʜʝʣʠʡ ʠ 
ʢʦʥʩʪʨʫʢʮʠʡ; ʨʝʮʠʢʣʠʥʛ ʠ ʤʠʥʠʤʠʟʘʮʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʤʘʪʝʨʠʘʣʦʚ; ʣʦʛʠʩʪʠʯʝʩʢʘʷ 



ʕʢʦʥʦʤʠʢʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ˉ 1 (66) 2018 ʛ. 
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ʣʦʢʘʣʠʟʘʮʠʷ ʠ ʩʦʢʨʘʱʝʥʠʝ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠʟʜʝʨʞʝʢ; ʦʧʪʠʤʠʟʘʮʠʷ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʮʝʩʩʦʚ ʩ 

ʧʦʟʠʮʠʠ ʢʦʤʧʣʝʢʩʥʳʭ ʵʢʦʥʦʤʠʢʦ-ʪʝʭʥʠʢʦ-ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʢʨʠʪʝʨʠʝʚ. 

ɺ ʪʦʞʝ ʚʨʝʤʷ ʥʝ ʩʥʠʞʘʶʱʫʶʩʷ ʦʩʪʨʦʪʫ ʚʦʧʨʦʩʦʚ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʦʮʝʥʢʠ ɾʎ ʟʜʘʥʠʷ ʧʦʜʯʝʨʢʠʚʘʝʪ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʴ ʵʪʠʭ 
ʧʨʦʮʝʩʩʦʚ ʠ ʚʦʟʤʦʞʥʳʝ ʩʠʥʝʨʛʝʪʠʯʝʩʢʠʝ ʵʬʬʝʢʪʳ ʠʭ ʢʦʤʧʣʝʢʩʥʦʡ ʦʧʪʠʤʠʟʘʮʠʠ. ʈʘʮʠʦʥʘʣʴʥʦʝ 

ʩʦʚʤʝʱʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʟʜʘʥʠʷ ʚʤʝʩʪʝ ʩ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʦʮʝʥʢʦʡ ʩʪʦʠʤʦʩʪʠ ʚʣʘʜʝʥʠʷ 
ʦʙʦʨʫʜʦʚʘʥʠʝʤ, ʤʘʪʝʨʠʘʣʘʤʠ ʠ ʚʦʟʚʦʜʠʤʳʤ ʩʪʨʦʠʪʝʣʴʥʳʤ ʦʙʲʝʢʪʦʤ ʤʦʛʫʪ ʩʪʘʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʤ 

ʧʨʦʛʨʝʩʩʠʚʥʳʤ ʧʦʜʭʦʜʦʤ ʚ ʵʢʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʤ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʠ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤ ʢʦʥʮʝʧʮʠʠ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ.  
ʉʪʦʠʪ ʦʪʤʝʪʠʪʴ ʟʥʘʯʠʤʦʩʪʴ ʥʘʜʝʞʥʳʭ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ ʦʮʝʥʢʠ ʚʦʧʣʦʱʝʥʥʦʛʦ ʋʕ 

ʟʜʘʥʠʡ ʥʘ ʧʨʦʝʢʪʥʦʡ ʩʪʘʜʠʠ ʚ ʢʘʯʝʩʪʚʝ ʧʨʝʜʧʦʩʳʣʢʠ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʭʘʥʠʟʤʦʚ 

ʩʦʢʨʘʱʝʥʠʷ ʚʳʙʨʦʩʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ ʥʘ ʚʩʝʭ ʩʪʘʜʠʷʭ ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ 

ʟʜʘʥʠʷ [27]. ɼʣʷ ʣʫʯʰʝʛʦ ʧʦʥʠʤʘʥʠʷ ʪʝʥʜʝʥʮʠʡ ʠ ʠʭ ʫʚʷʟʢʠ ʩ ʜʦʩʪʠʞʝʥʠʷʤʠ ʚ ʜʨʫʛʠʭ ʩʤʝʞʥʳʭ 
ʦʙʣʘʩʪʷʭ ʥʝʦʙʭʦʜʠʤʳ ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚʢʣʶʯʘʷ ʙʦʣʝʝ ʧʦʜʨʦʙʥʳʡ ʥʘʫʢʦʤʝʪʨʠʯʝʩʢʠʡ 

ʘʥʘʣʠʟ. 

 

ʇɽʈʉʇɽʂʊʀɺʓ ɼɸʃʔʅɽʁʐʀʍ ʀʉʉʃɽɼʆɺɸʅʀʁ 

ʕʬʬʝʢʪʠʚʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʤʠʥʠʤʠʟʘʮʠʠ ʚʳʙʨʦʩʦʚ ʧʘʨʥʠʢʦʚʳʭ ʛʘʟʦʚ ʚ ʪʝʯʝʥʠʝ 

ʞʠʟʥʝʥʥʦʛʦ ʮʠʢʣʘ ʟʜʘʥʠʷ ʷʚʣʷʝʪʩʷ ʚʥʝʜʨʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʢʨʠʪʝʨʠʷ ʚ ʩʠʩʪʝʤʫ 
ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ ʩ ʧʦʟʠʮʠʠ 

ʫʩʪʦʡʯʠʚʦʛʦ ʨʘʟʚʠʪʠʷ, ʚʢʣʶʯʘʶʱʝʝ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʨʝʛʫʣʠʨʫʶʱʠʝ 

ʤʝʨʦʧʨʠʷʪʠʷ, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʢʦʤʧʣʝʢʩʥʦʩʪʴʶ ʠ ʤʥʦʛʦʫʨʦʚʥʝʚʦʩʪʴʶ: 

ð ʥʘ ʤʠʢʨʦʫʨʦʚʥʝ ʧʨʦʚʦʜʠʪʩʷ ʵʢʦʣʦʛʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʘʥʘʣʠʟ ʧʨʠʤʝʥʷʝʤʳʭ ʧʨʦʝʢʪʥʳʭ 
ʨʝʰʝʥʠʡ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʚʳʙʦʨ ʥʘʠʤʝʥʝʝ ʵʢʦʣʦʛʠʯʝʩʢʠ ʦʧʘʩʥʳʭ ʚʘʨʠʘʥʪʦʚ ʧʨʘʢʪʠʯʝʩʢʦʡ 

ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʢʨʝʪʥʳʭ ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ;  

ð ʥʘ ʤʝʟʦʫʨʦʚʥʝ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʵʢʦʣʦʛʠʯʝʩʢʠʡ ʤʦʥʠʪʦʨʠʥʛ, ʘʥʘʣʠʟ ʠ ʵʬʬʝʢʪʠʚʥʦʝ 
ʫʧʨʘʚʣʝʥʠʝ ʛʨʘʜʦʩʪʨʦʠʪʝʣʴʥʦʡ ʧʦʣʠʪʠʢʦʡ, ʨʝʘʣʠʟʫʝʤʦʡ ʤʫʥʠʮʠʧʘʣʴʥʳʤʠ ʠ ʬʝʜʝʨʘʣʴʥʳʤʠ 

ʦʙʨʘʟʦʚʘʥʠʷʤʠ, ʥʘʧʨʘʚʣʝʥʥʦʡ ʥʘ ʤʠʥʠʤʠʟʘʮʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʚʨʝʜʘ, ʥʘʥʦʩʠʤʦʛʦ ʦʢʨʫʞʘʶʱʝʡ 

ʩʨʝʜʝ (ʆʉ) ʨʝʛʠʦʥʘʣʴʥʳʤ ʩʪʨʦʠʪʝʣʴʥʳʤ ʢʦʤʧʣʝʢʩʦʤ; 

ð ʥʘ ʤʘʢʨʦʫʨʦʚʥʝ ʧʨʦʚʦʜʠʪʩʷ ʩʙʦʨ, ʘʥʘʣʠʟ, ʩʠʩʪʝʤʘʪʠʟʘʮʠʷ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʧʦʢʘʟʘʪʝʣʝʡ 
ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʥʘʥʦʩʠʤʦʛʦ ʆʉ ʩʪʨʦʠʪʝʣʴʥʦʡ ʦʪʨʘʩʣʴʶ ʚ ʮʝʣʦʤ, ʘ ʪʘʢʞʝ ʢʦʨʨʝʢʪʠʨʦʚʢʘ ʥʘ 

ʵʪʦʡ ʦʩʥʦʚʝ ʬʝʜʝʨʘʣʴʥʳʭ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʧʨʦʛʨʘʤʤ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ, ʚʚʝʜʝʥʠʝ ʚ ʧʨʘʢʪʠʯʝʩʢʠʡ 

ʦʙʦʨʦʪ ʠʥʩʪʠʪʫʪʘ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʘʫʜʠʪʘ ʧʨʦʝʢʪʥʦ-ʩʤʝʪʥʦʡ ʠ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʡ 
ʜʦʢʫʤʝʥʪʘʮʠʠ [28].  

ʈʝʘʣʠʟʘʮʠʷ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʧʨʦʠʟʚʦʜʩʪʚʘ ʩ ʧʦʟʠʮʠʠ ʵʢʦʦʨʠʝʥʪʠʨʦʚʘʥʥʦʛʦ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ, 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʩʤʝʪʥʦʛʦ ʥʦʨʤʠʨʦʚʘʥʠʷ, ʧʦʟʚʦʣʠʪ ʜʝʡʩʪʚʝʥʥʦ ʠ ʵʬʬʝʢʪʠʚʥʦ 
ʚʳʷʚʣʷʪʴ ʵʢʦʥʦʤʠʯʝʩʢʠ ʦʧʪʠʤʘʣʴʥʫʶ ʩʪʨʫʢʪʫʨʫ ʩʪʨʦʠʪʝʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʣʶʙʦʛʦ ʤʘʩʰʪʘʙʘ ʠ 

ʟʥʘʯʠʤʦʩʪʠ ʩ ʧʦʟʠʮʠʠ ʤʠʥʠʤʠʟʘʮʠʠ ʛʣʦʙʘʣʴʥʦʛʦ ʵʢʦʣʦʛʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ, ʤʘʪʝʨʠʘʣʴʥʦ ʩʙʣʠʟʠʪʴ 

ʠʥʪʝʨʝʩʳ ʫʯʘʩʪʥʠʢʦʚ ʠʥʚʝʩʪʠʮʠʦʥʥʦ-ʩʪʨʦʠʪʝʣʴʥʳʭ ʧʨʦʝʢʪʦʚ ʠ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʚ 

ʦʮʝʥʢʝ ʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʤʝʨ ʧʦ ʨʝʩʫʨʩʦʩʙʝʨʝʞʝʥʠʶ ʠ ʦʭʨʘʥʝ ʆʉ ʚ ʩʪʨʦʠʪʝʣʴʥʦʤ 
ʢʦʤʧʣʝʢʩʝ ʩʪʨʘʥʳ. 
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Annotation. A major issue that has implications for the construction sector and for development relates to the global warming 
potential of greenhouse gas emissions and to the strategy designed to address that threat. In fact, 30% of the annual greenhouse 
gas emissions in the world are accounted for the construction and operation of buildings, including vehicles, which are usually 
measured in carbon equivalent. GHG emissions should also be taken into account at all stages of the buildingôs life cycle. They 
generally categorised into operating carbon and embodied carbon, each making varying contributions to the life cycle carbon 
depending on the buildingôs characteristics. Construction industry should develop from the position of eco-oriented pricing and 

improvement of the system of budget valuations. It will identify cost-optimal structure of building complex of any scale from the 
standpoint of minimizing greenhouse gas emissions throughout the building's life cycle. It will also allow materially sparked 
interest among participants of investment and construction projects and public authorities for implementing practical measures 
for resource saving and environmental protection in the country's construction sector. 

 
Keywords: sustainable development, buildingôs life cycle, ecooriented construction, minimizing embodied carbon of buildings. 
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ʟʘʧʦʨʥʦ-ʨʝʛʫʣʠʨʫʶʱʝʡ ʘʨʤʘʪʫʨʳ. ʇʨʦʚʝʜʝʥʘ ʘʧʨʦʙʘʮʠʷ ʜʘʥʥʦʛʦ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, ʧʦʢʘʟʘʚʰʘʷ ʧʦʟʠʪʠʚʥʳʝ 
ʨʝʟʫʣʴʪʘʪʳ.  

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʪʝʧʣʦʚʘʷ ʩʝʪʴ, ʪʝʧʣʦʩʥʘʙʞʝʥʠʝ, ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ, ʧʦʪʨʝʙʠʪʝʣʴ ʪʝʧʣʦʪʳ. 

 
ɺɺɽɼɽʅʀɽ 

ʊʝʧʣʦʚʳʝ ʩʝʪʠ ʧʦʜʚʝʨʛʘʶʪʩʷ ʚʦʟʜʝʡʩʪʚʠʶ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ, ʯʪʦ ʚʳʨʘʞʘʝʪʩʷ ʚ ʧʦʩʪʦʷʥʥʦʤ 

ʚʣʠʷʥʠʠ ʠʟʤʝʥʷʶʱʠʭʩʷ ʧʘʨʘʤʝʪʨʦʚ ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ, ʚʣʘʞʥʦʩʪʠ ʚʦʟʜʫʭʘ, 
ʩʢʦʨʦʩʪʠ ʧʝʨʝʤʝʱʝʥʠʷ ʚʦʟʜʫʰʥʳʭ ʤʘʩʩ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʝʞʠʤʘ 

ʵʢʩʧʣʫʘʪʘʮʠʠ. ʅʝʩʚʦʝʚʨʝʤʝʥʥʦʝ ʧʨʠʥʷʪʠʝ ʢʦʨʨʝʢʪʠʨʫʶʱʠʭ ʨʝʰʝʥʠʡ ʧʦʜʘʯʠ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʷ ʚʥʝʰʥʠʭ ʬʘʢʪʦʨʦʚ ʧʨʠʚʦʜʠʪ ʢ ʚʦʟʥʠʢʥʦʚʝʥʠʶ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ, 

ʩʥʠʞʝʥʠʶ ʥʘʜʝʞʥʦʩʪʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʪʝʧʣʦʚʦʡ ʩʝʪʠ, ʯʪʦ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʚʨʝʤʝʥʥʦʡ 
ʦʩʪʘʥʦʚʢʦʡ ʧʦʜʘʯʠ ʪʝʧʣʦʪʳ ʚʚʠʜʫ ʧʨʦʚʝʜʝʥʠʷ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ, ʧʦʜʘʯʝʡ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʥʝ 

ʦʪʚʝʯʘʶʱʝʡ ʥʦʨʤʘʪʠʚʥʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʧʦʜʜʝʨʞʘʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ ʚʦʟʜʫʭʘ ʚ ʞʠʣʦʤ ʧʦʤʝʱʝʥʠʠ, 

ʯʪʦ ʩʥʠʞʘʝʪ ʫʨʦʚʝʥʴ ʢʦʤʬʦʨʪʘ ʧʦʤʝʱʝʥʠʷ. ʋʯʠʪʳʚʘʷ, ʯʪʦ ʪʝʧʣʦʚʳʝ ʩʝʪʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ 
ʟʥʘʯʠʪʝʣʴʥʳʤ ʫʨʦʚʥʝʤ ʬʠʟʠʯʝʩʢʦʛʦ ʠʟʥʦʩʘ, ʯʪʦ ʚʳʥʫʞʜʘʝʪ ʧʨʝʜʧʨʠʷʪʠʝ ʪʝʧʣʦʢʦʤʤʫʥʵʥʝʨʛʦ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʘʪʴ ʪʝʧʣʦʥʦʩʠʪʝʣʴ ʩ ʤʝʥʴʰʠʤ ʜʘʚʣʝʥʠʝʤ ʜʣʷ ʠʟʙʝʞʘʥʠʷ ʧʦʨʳʚʘ ʪʨʘʩʩʳ ʪʝʧʣʦʚʦʡ 

ʩʝʪʠ, ʚʦʟʥʠʢʘʝʪ ʩʠʪʫʘʮʠʷ ʥʝ ʚʳʧʦʣʥʝʥʠʷ ʪʝʧʣʦʧʦʩʪʘʚʣʷʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʦʙʷʟʘʪʝʣʴʩʪʚ ʧʦ 
ʧʦʜʘʯʝ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʪʨʝʙʫʝʤʳʭ ʧʘʨʘʤʝʪʨʦʚ. ʕʪʦ ʚʳʟʳʚʘʝʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʥʝʜʦʚʦʣʴʩʪʚʦ ʩʦ 

ʩʪʦʨʦʥʳ ʧʦʪʨʝʙʠʪʝʣʝʡ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʠ ʠʭ ʞʝʣʘʥʠʝ ʦʙʝʟʦʧʘʩʠʪʴ ʩʝʙʷ ʦʪ ʧʦʜʦʙʥʳʭ ʩʣʫʯʘʝʚ, ʯʪʦ 

ʥʘʭʦʜʠʪ ʚʳʨʘʞʝʥʠʝ ʚ ʩʘʤʦʚʦʣʴʥʦʤ ʦʪʢʣʶʯʝʥʠʠ ʦʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ ʫʱʝʨʙʫ ʧʨʝʜʧʨʠʷʪʠʷ ʪʝʧʣʦʢʦʤʤʫʥʵʥʝʨʛʦ. ʇʘʛʫʙʥʦʩʪʴ ʧʦʜʦʙʥʳʭ 
ʜʝʡʩʪʚʠʡ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʚʦʟʤʦʞʥʦʤ ʛʠʜʨʘʚʣʠʯʝʩʢʦʤ ʨʘʟʨʝʛʫʣʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʠ ʫʱʝʨʙʘ ʥʝ ʪʦʣʴʢʦ ʫ ʪʝʧʣʦʧʦʩʪʘʚʣʷʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʥʦ ʠ ʫ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʪʝʧʣʦʪʳ, ʧʨʦʞʠʚʘʶʱʠʭ ʚ ʩʦʩʝʜʥʠʭ ʢʚʘʨʪʠʨʘʭ ʜʣʷ ʧʦʜʪʚʝʨʞʜʝʥʠʷ, ʯʝʛʦ ʧʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ 
ʦʮʝʥʢʠ ʢʦʩʚʝʥʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʧʨʠ ʦʪʢʣʶʯʝʥʠʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʦʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ.  

 
ʎɽʃʔ ʀ ʇʆʉʊɸʅʆɺʂɸ ɿɸɼɸʏʀ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʟʨʘʙʦʪʢʘ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʮʝʥʢʝ 

ʢʦʩʚʝʥʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʧʨʠ ʦʪʢʣʶʯʝʥʠʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʦʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ 
ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʚʳʟʚʘʥʥʦʛʦ ʩʥʠʞʝʥʠʝʤ ʢʘʯʝʩʪʚʘ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʚʚʠʜʫ ʟʥʘʯʠʪʝʣʴʥʦʛʦ 

ʬʠʟʠʯʝʩʢʦʛʦ ʠʟʥʦʩʘ ʪʝʧʣʦʚʳʭ ʩʝʪʝʡ ʠ ʩʪʨʝʤʣʝʥʠʝʤ ʧʦʪʨʝʙʠʪʝʣʝʡ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʩʦʟʜʘʪʴ 

ʢʦʤʬʦʨʪʥʳʝ ʫʩʣʦʚʠʷ ʧʨʦʞʠʚʘʥʠʷ ʧʫʪʝʤ ʫʩʪʘʥʦʚʣʝʥʠʷ ʤʝʩʪʥʳʭ ʠʩʪʦʯʥʠʢʦʚ ʪʝʧʣʦʪʳ. ɼʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʨʝʰʝʥʳ ʟʘʜʘʯʠ: ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʧʦʜʭʦʜʦʚ ʩ 
ʚʳʷʚʣʝʥʠʝʤ ʦʩʦʙʝʥʥʦʩʪʝʡ ʢʘʞʜʦʛʦ ʠʟ ʥʠʭ, ʨʘʟʨʘʙʦʪʘʥ ʤʝʪʦʜʠʯʝʩʢʠʡ ʧʦʜʭʦʜ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʡ ʚ 

ʚʠʜʝ ʩʪʨʫʢʪʫʨʥʦ-ʣʦʛʠʯʝʩʢʦʡ ʙʣʦʢ-ʩʭʝʤʳ ʩ ʧʨʠʚʝʜʝʥʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʦʩʥʦʚʥʳʭ 

ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʚʳʚʝʩʪʠ ʦʢʦʥʯʘʪʝʣʴʥʫʶ ʨʘʩʯʝʪʥʫʶ ʬʦʨʤʫʣʫ, ʦʧʨʝʜʝʣʷʶʱʫʶ 
ʢʦʩʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʚ ʨʘʩʯʝʪʝ ʥʘ ʦʜʠʥ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ ʞʠʣʦʡ ʧʣʦʱʘʜʠ ʧʦʤʝʱʝʥʠʷ, 

ʧʨʦʚʝʜʝʥʘ ʘʧʨʦʙʘʮʠʷ ʧʦʜʭʦʜʘ ʥʘ ʧʨʠʤʝʨʝ 108-ʢʚʘʨʪʠʨʥʦʛʦ ʜʝʚʷʪʠʵʪʘʞʥʦʛʦ ʞʠʣʦʛʦ ʜʦʤʘ. 
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ɸʅɸʃʀɿ ʇʋɹʃʀʂɸʎʀʁ, ʄɸʊɽʈʀɸʃʆɺ, ʄɽʊʆɼʆɺ 

ʀʩʩʣʝʜʦʚʘʥʠʶ ʚʦʧʨʦʩʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʧʨʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ 

ʧʦʩʚʷʱʝʥʳ ʨʘʙʦʪʳ ʤʥʦʛʠʭ ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ. ɹʦʣʴʰʠʥʩʪʚʦ ʨʘʙʦʪ ʧʦʩʚʷʱʝʥʳ ʠʩʩʣʝʜʦʚʘʥʠʶ 

ʧʨʷʤʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʩ ʨʘʩʢʨʳʪʠʝʤ ʩʪʘʪʝʡ ʫʱʝʨʙʘ, ʧʨʠʯʠʥ ʠ ʦʙʦʩʥʦʚʘʥʠʝʤ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʤʝʪʦʜʠʢ ʨʘʩʯʝʪʘ. ʆʜʥʘʢʦ ʦʩʦʙʝʥʥʦʩʪʴʶ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʜʘʥʥʳʭ ʩʠʩʪʝʤ 

ʷʚʣʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʚʦʟʥʠʢʥʦʚʝʥʠʝ ʧʨʷʤʦʛʦ, ʥʦ ʠ ʢʦʩʚʝʥʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ, ʧʦʜ ʢʦʪʦʨʳʤ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʦʥʠʤʘʪʴ ʠʟʜʝʨʞʢʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʛʦ ʧʦʩʪʘʚʢʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ 
ʧʦʪʨʝʙʠʪʝʣʷʤ, ʚʳʟʚʘʥʥʳʝ ʥʘʨʫʰʝʥʠʝʤ ʨʝʞʠʤʘ ʵʢʩʧʣʫʘʪʘʮʠʠ ʚ ʨʝʟʫʣʴʪʘʪʝ ʥʝʧʨʘʚʦʤʝʨʥʳʭ 

ʜʝʡʩʪʚʠʡ ʪʨʝʪʴʠʭ ʣʠʮ. ʅʝʧʨʘʚʦʤʝʨʥʳʝ ʜʝʡʩʪʚʠʷ ʤʦʛʫʪ ʥʦʩʠʪʴ ʢʨʘʪʢʦʩʨʦʯʥʳʡ ʭʘʨʘʢʪʝʨ, ʯʪʦ 

ʧʨʠʚʦʜʠʪ ʢ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʤʫ ʚʤʝʰʘʪʝʣʴʩʪʚʫ ʪʨʝʪʴʠʭ ʣʠʮ ʚ ʧʨʦʮʝʩʩ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩʠʩʪʝʤ 
ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʧʨʠʚʦʜʷʱʠʭ ʢ ʥʘʨʫʰʝʥʠʶ ʥʦʨʤʘʣʴʥʦʛʦ ʨʝʞʠʤʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʠ 

ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʥʘʫʯʥʦʡ ʣʠʪʝʨʘʪʫʨʝ 

ʚʝʜʝʪʩʷ ʜʠʩʢʫʩʩʠʷ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʙʦʩʥʦʚʘʥʠʷ ʩʦʩʪʘʚʣʷʶʱʠʭ ʩʪʘʪʝʡ ʢʦʩʚʝʥʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʫʱʝʨʙʘ. ʊʘʢ ɸ.ɻ. ɹʦʯʘʨʦʚ ʩʯʠʪʘʝʪ, ʯʪʦ ʢʦʩʚʝʥʥʳʡ ʫʱʝʨʙ ʩʠʩʪʝʤ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʟʘʚʠʩʠʪ 
ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʦʪ ʚʤʝʰʘʪʝʣʴʩʪʚʘ ʪʨʝʪʴʠʭ ʣʠʮ ʚ ʧʨʦʮʝʩʩ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʞʠʣʳʭ ʟʜʘʥʠʡ. ʆʥ 

ʦʪʤʝʯʘʝʪ, ʯʪʦ çʩʘʤʦʚʦʣʴʥʦʝ ʚʤʝʰʘʪʝʣʴʩʪʚʦ ʢʚʘʨʪʠʨʦʩʲʝʤʱʠʢʦʚ ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ ʚʦ 

ʚʥʫʪʨʠʜʦʤʦʚʳʝ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ ʩ ʮʝʣʴʶ ʫʩʪʨʘʥʝʥʠʷ ʥʝʟʥʘʯʠʪʝʣʴʥʳʭ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ, ʥʝ 
ʠʤʝʷ ʧʨʠ ʵʪʦʤ ʜʦʩʪʘʪʦʯʥʦʛʦ ʦʧʳʪʘ ʧʨʦʚʝʜʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʘʙʦʪ, ʧʨʠʚʦʜʠʪ ʢ ʩʝʨʴʝʟʥʳʤ 

ʘʚʘʨʠʡʥʳʤ ʩʠʪʫʘʮʠʷʤè [1, ʩ. 34]. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʤʝʝʪʩʷ ʚ ʚʠʜʫ ʩʪʨʝʤʣʝʥʠʝ ʢʚʘʨʪʠʨʦʩʲʝʤʱʠʢʦʚ 

ʧʨʦʚʝʩʪʠ ʩʘʤʦʩʪʦʷʪʝʣʴʥʦ ʪʝʢʫʱʠʡ ʨʝʤʦʥʪ ʚʥʫʪʨʠʢʚʘʨʪʠʨʥʦʡ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ ʚ ʚʠʜʝ 
ʫʩʪʨʘʥʝʥʠʷ ʫʪʝʯʝʢ ʪʝʧʣʦʥʦʩʠʪʝʣʷ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʧʝʨʝʢʨʳʪʠʶ ʤʝʞʵʪʘʞʥʳʭ ʩʪʦʷʢʦʚ ʠ ʧʨʦʚʝʜʝʥʠʶ 

ʨʘʙʦʪ. ʆʜʥʘʢʦ ʚ ʙʦʣʴʰʠʥʩʪʚʝ ʩʣʫʯʘʝʚ ʪʘʢʠʝ ʜʝʡʩʪʚʠʷ ʧʨʠʚʦʜʷʪ ʢ ʧʘʛʫʙʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ, ʯʪʦ 

ʚʳʨʘʞʘʝʪʩʷ ʚ ʧʦʣʦʤʢʝ ʟʘʧʦʨʥʦ-ʨʝʛʫʣʠʨʫʶʱʝʡ ʘʨʤʘʪʫʨʳ, ʨʘʩʧʦʣʦʞʝʥʥʦʡ ʚ ʪʝʭʥʠʯʝʩʢʦʤ ʧʦʜʧʦʣʴʝ 

ʠʣʠ ʵʪʘʞʝ, ʟʘʣʠʪʠʶ ʛʦʨʷʯʝʡ ʚʦʜʦʡ ʩʦʙʩʪʚʝʥʥʦʡ ʠ ʙʣʠʟ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʢʚʘʨʪʠʨ. ʇʨʠ ʵʪʦʤ, 
ʧʦʜʦʙʥʳʝ ʜʝʡʩʪʚʠʷ ʥʝ ʩʦʛʣʘʩʦʚʘʥʥʳʝ ʩ ʦʨʛʘʥʘʤʠ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʳʭ ʩʣʫʞʙ ʤʦʛʫʪ ʧʨʠʚʝʩʪʠ 

ʢ ʚʳʥʫʞʜʝʥʥʦʡ ʦʩʪʘʥʦʚʢʝ ʧʦʜʘʯʠ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʚ ʮʝʣʦʤ ʥʘ ʞʠʣʦʡ ʜʦʤ. ʂ ʝʱʝ ʙʦʣʴʰʠʤ 

ʥʝʛʘʪʠʚʥʳʤ ʧʦʩʣʝʜʩʪʚʠʷʤ ʧʨʠʚʦʜʷʪ ʩʘʤʦʚʦʣʴʥʳʝ ʜʝʡʩʪʚʠʷ ʢʚʘʨʪʠʨʦʩʲʝʤʱʠʢʦʚ ʩ ʧʨʠʚʣʝʯʝʥʠʝʤ 
ʩʧʝʮʠʘʣʠʩʪʦʚ, ʠʤʝʶʱʠʭ ʦʪʜʘʣʝʥʥʦʝ ʦʪʥʦʰʝʥʠʝ ʢ ʜʝʷʪʝʣʴʥʦʩʪʠ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʳʭ ʩʣʫʞʙ 

ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʨʝʤʦʥʪʥʦ-ʩʚʘʨʦʯʥʳʭ ʨʘʙʦʪ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ ʠ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ.  

ʆ.ɸ. ɼʝʥʠʩʦʚ ʦʪʤʝʯʘʝʪ, ʯʪʦ çʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʥʠʟʢʠʡ ʫʨʦʚʝʥʴ ʤʘʪʝʨʠʘʣʴʥʦʛʦ ʙʣʘʛʦʧʦʣʫʯʠʷ 

ʯʝʣʦʚʝʢʘ ʚʳʥʫʞʜʘʝʪ ʝʛʦ ʧʨʠʚʣʝʢʘʪʴ ʢ ʥʝʢʦʪʦʨʳʤ ʨʘʙʦʪʘʤ ʧʦ ʥʦʨʤʘʣʠʟʘʮʠʠ ʨʝʞʠʤʘ 
ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʚʥʫʪʨʠʢʚʘʨʪʠʨʥʦʡ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ ʩʧʝʮʠʘʣʠʩʪʦʚ ʥʘʧʨʘʚʣʝʥʠʝ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʠ ʫʨʦʚʝʥʴ ʢʚʘʣʠʬʠʢʘʮʠʠ, ʢʦʪʦʨʳʭ ʥʝ ʧʦʟʚʦʣʷʝʪ ʠʤ ʧʨʦʚʦʜʠʪʴ ʢʘʯʝʩʪʚʝʥʥʳʡ ʨʝʤʦʥʪ 

ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷè [2, ʩ. 49]. ɼʘʥʥʘʷ ʪʦʯʢʘ ʟʨʝʥʠʷ ʥʦʩʠʪ ʩʧʦʨʥʳʡ ʭʘʨʘʢʪʝʨ, ʪʘʢ ʢʘʢ ʚ ʥʘʩʪʦʷʱʝʝ 
ʚʨʝʤʷ ʞʠʣʠʱʥʦ-ʢʦʤʤʫʥʘʣʴʥʳʝ ʩʣʫʞʙʳ çʞʠʣʩʝʨʚʠʩʘè ʚʳʧʦʣʥʷʶʪ ʨʘʙʦʪʳ ʪʝʢʫʱʝʛʦ ʭʘʨʘʢʪʝʨʘ ʧʦ 

ʣʠʢʚʠʜʘʮʠʠ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʠʥʞʝʥʝʨʥʦʛʦ ʦʙʦʨʫʜʦʚʘʥʠʷ ʢʚʘʨʪʠʨ (ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ, 

ʭʦʣʦʜʥʦʛʦ ʠ ʛʦʨʷʯʝʛʦ ʚʦʜʦʩʥʘʙʞʝʥʠʷ) ʥʘ ʙʝʟʚʦʟʤʝʟʜʥʦʡ ʦʩʥʦʚʝ ʩʦʛʣʘʩʥʦ ʜʦʛʦʚʦʨʘ ʤʝʞʜʫ 
ʢʚʘʨʪʠʨʦʩʲʝʤʱʠʢʦʤ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʫʥʠʪʘʨʥʳʤ ʧʨʝʜʧʨʠʷʪʠʝʤ çɾʠʣʩʝʨʚʠʩè.  

 ʊʨʫʙʳ ʚʥʫʪʨʠʜʦʤʦʚʳʭ ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ, ʦʩʦʙʝʥʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʚ ʪʝʭʥʠʯʝʩʢʦʤ 

ʧʦʜʧʦʣʴʝ, ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʚʳʩʦʢʦʡ ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʦʪʢʘʟʦʚ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ ʫʪʝʯʢʘʤ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ, ʚʳʥʫʞʜʝʥʥʦʤʫ ʫʩʪʨʘʥʝʥʠʶ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ ʩ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʤ ʦʪʢʣʶʯʝʥʠʝʤ 
ʧʦʜʘʯʠ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʧʦ ʤʝʞʵʪʘʞʥʳʤ ʩʪʦʷʢʘʤ. ʕʪʦ ʧʨʠʚʦʜʠʪ ʢ ʜʠʩʢʦʤʬʦʨʪʫ ʚ ʞʠʣʳʭ 

ʧʦʤʝʱʝʥʠʷʭ ʠ ʚʧʦʣʥʝ ʦʙʦʩʥʦʚʘʥʥʦʤʫ ʩʪʨʝʤʣʝʥʠʶ ʣʶʜʝʡ ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢʠ ʥʘʩʪʫʧʣʝʥʠʷ 

ʧʦʜʦʙʥʦʡ ʩʠʪʫʘʮʠʠ ʧʫʪʝʤ ʧʝʨʝʦʙʦʨʫʜʦʚʘʥʠʷ ʚʥʫʪʨʠʢʚʘʨʪʠʨʥʦʡ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ. ʅʫʞʥʦ 
ʦʪʤʝʪʠʪʴ, ʯʪʦ ʧʦʜʦʙʥʳʝ ʜʝʡʩʪʚʠʷ ʚ ʥʝʢʦʪʦʨʳʭ ʩʣʫʯʘʷʭ ʤʦʞʥʦ ʦʩʫʱʝʩʪʚʠʪʴ ʩ ʫʯʝʪʦʤ ʚʳʧʦʣʥʝʥʠʷ 

ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡ, ʦʪʨʘʞʝʥʥʳʭ ʚ ʥʦʨʤʘʪʠʚʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ. ʈʝʯʴ ʠʜʝʪ ʦ ʢʚʘʨʪʠʨʘʭ, 

ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʥʘ ʧʝʨʚʦʤ ʵʪʘʞʝ ʚ ʞʠʣʦʤ ʜʦʤʝ, ʧʨʠ ʫʩʣʦʚʠʠ, ʯʪʦ ʪʝʭʥʠʯʝʩʢʦʝ ʧʦʜʧʦʣʴʝ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʪʨʝʙʦʚʘʥʠʷʤ ʫʩʪʘʥʦʚʢʠ ʵʣʝʚʘʪʦʨʥʦʛʦ ʫʟʣʘ ʜʣʷ ʢʚʘʨʪʠʨʳ ʠ ʝʛʦ ʵʢʩʧʣʫʘʪʘʮʠʷ ʥʝ 

ʦʢʘʞʝʪ ʥʝʛʘʪʠʚʥʦʛʦ ʚʣʠʷʥʠʷ ʥʘ ʧʦʩʪʘʚʢʫ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʚ ʩʦʩʝʜʥʠʝ ʢʚʘʨʪʠʨʳ. ʇʨʠ ʵʪʦʤ 

ʚʳʧʦʣʥʠʪʴ ʪʘʢʠʝ ʨʘʙʦʪʳ ʤʦʛʫʪ ʪʦʣʴʢʦ ʩʧʝʮʠʘʣʠʩʪʳ ʪʝʧʣʦʢʦʤʤʫʥʵʥʝʨʛʦ ʩ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ 

ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʧʘʢʝʪʘ ʜʦʢʫʤʝʥʪʦʚ, ʫʜʦʩʪʦʚʝʨʷʶʱʝʛʦ ʧʨʘʚʦ ʞʠʣʴʮʘ ʥʘ ʵʢʩʧʣʫʘʪʘʮʠʶ ʜʘʥʥʦʛʦ 
ʦʙʦʨʫʜʦʚʘʥʠʷ.  

ʆʜʥʘʢʦ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʦʟʜʘʥ ʧʨʝʮʝʜʝʥʪ ʩʘʤʦʚʦʣʴʥʦʛʦ ʦʪʢʣʶʯʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʦʪ 

ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʩ ʫʩʪʘʥʦʚʢʦʡ ʤʝʩʪʥʦʡ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ. ʊʘʢ ʧʦ ʜʘʥʥʳʤ 
ʉ.ʀ. ɼʨʘʛʫʥʦʚʘ ʥʘ 01.12.2017 ʛʦʜʘ ʚ ʮʝʣʦʤ ʧʦ ʂʨʳʤʫ ʚʳʷʚʣʝʥʦ ʪʘʢʠʭ 484 ʢʚʘʨʪʠʨʳ (0,012%) ʦʪ 
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ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʢʚʘʨʪʠʨ, ʩʦʩʪʘʚʣʷʶʱʠʭ ʞʠʣʦʡ ʬʦʥʜ ʢʨʳʤʩʢʦʛʦ ʧʦʣʫʦʩʪʨʦʚʘ [3, ʩ. 28]. 

ʅʝʩʤʦʪʨʷ ʥʘ ʥʝʙʦʣʴʰʦʡ ʧʨʦʮʝʥʪ, ʩʝʛʦʜʥʷ ʪʘʢʘʷ ʧʨʦʙʣʝʤʘ ʩʫʱʝʩʪʚʫʝʪ, ʪʘʢ ʢʘʢ ʩʘʤʦʚʦʣʴʥʦʝ 

ʫʩʪʘʥʦʚʣʝʥʠʝ ʤʝʩʪʥʦʡ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ ʚ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʤ ʞʠʣʦʤ ʜʦʤʝ ʩʧʦʩʦʙʩʪʚʫʝʪ ʚ 

ʢʦʥʝʯʥʦʤ ʠʪʦʛʝ ʛʠʜʨʘʚʣʠʯʝʩʢʦʤʫ ʨʘʟʨʝʛʫʣʠʨʦʚʘʥʠʶ ʩʠʩʪʝʤʳ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ [7]. ɺ ʵʪʦʡ ʩʚʷʟʠ 
ʚʦʟʥʠʢʘʝʪ ʚʦʧʨʦʩ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʜʝʥʠʷ ʚ ʩʞʘʪʳʝ ʩʨʦʢʠ ʧʨʠʚʝʜʝʥʠʷ ʵʢʩʧʣʫʘʪʘʮʠʠ 

ʚʥʫʪʨʠʜʦʤʦʚʳʭ ʩʠʩʪʝʤ ʦʪʦʧʣʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩ ʪʨʝʙʦʚʘʥʠʷʤʠ ʜʝʡʩʪʚʫʶʱʠʭ ʥʦʨʤʘʪʠʚʥʳʭ 

ʜʦʢʫʤʝʥʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ, ʠ ʦʙʦʩʥʦʚʘʥʠʝʤ ʧʦʜʦʙʥʳʭ ʜʝʡʩʪʚʠʡ ʤʦʞʝʪ ʩʪʘʪʴ 
ʤʝʪʦʜʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʦʮʝʥʢʝ ʢʦʩʚʝʥʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʧʨʠ ʦʪʢʣʶʯʝʥʠʠ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʦʪ ʮʝʥʪʨʘʣʴʥʦʛʦ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ.  

ɺ ʵʪʦʡ ʩʚʷʟʠ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʤʝʪʦʜʠʯʝʩʢʠʝ ʧʦʜʭʦʜʳ, ʧʦʟʚʦʣʷʶʱʠʝ ʦʮʝʥʠʪʴ ʚʝʣʠʯʠʥʫ 
ʜʘʥʥʦʛʦ ʫʱʝʨʙʘ. ʊʘʢ ɸ.ʃ. ɿʘʚʠʜʦʥʦʚ ʩʯʠʪʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʳʤ ʩʦʩʪʘʚʣʷʶʱʠʤ ʢʦʩʚʝʥʥʦʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʷʚʣʷʝʪʩʷ ʥʝʫʯʪʝʥʥʘʷ ʪʝʧʣʦʚʘʷ ʵʥʝʨʛʠʷ, ʧʦʪʨʝʙʣʷʝʤʘʷ ʧʦʪʨʝʙʠʪʝʣʝʤ. ʆʥ 

ʦʪʤʝʯʘʝʪ, ʯʪʦ çʫʩʪʨʦʡʩʪʚʦ ʤʝʩʪʥʦʡ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ ʚ ʤʥʦʛʦʢʚʘʨʪʠʨʥʦʤ ʞʠʣʦʤ ʜʦʤʝ ʩ 

ʮʝʥʪʨʘʣʴʥʳʤ ʦʪʦʧʣʝʥʠʝʤ ʥʝ ʤʦʞʝʪ ʧʦʣʥʦʩʪʴʶ ʠʩʢʣʶʯʠʪʴ ʧʦʪʨʝʙʣʝʥʠʝ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ 
ʦʪʢʣʶʯʠʚʰʝʡʩʷ ʢʚʘʨʪʠʨʳ ʚʚʠʜʫ ʪʝʭʥʠʯʝʩʢʠʭ ʫʩʣʦʚʠʡè [4, ʩ. 79]. ɸʚʪʦʨ ʨʘʟʜʝʣʷʝʪ ʜʘʥʥʫʶ ʪʦʯʢʫ 

ʟʨʝʥʠʷ, ʪʘʢ ʢʘʢ ʮʝʥʪʨʘʣʴʥʦʝ ʪʝʧʣʦʩʥʘʙʞʝʥʠʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ ʩ 

ʚʝʨʪʠʢʘʣʴʥʦʡ ʨʘʟʚʦʜʢʦʡ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʤʝʞʵʪʘʞʥʳʝ ʩʪʦʷʢʠ ʧʦʩʪʘʚʣʷʶʪ ʦʧʨʝʜʝʣʝʥʥʦʝ ʢʦʣʠʯʝʩʪʚʦ 
ʪʝʧʣʦʪʳ ʚ ʦʪʢʣʶʯʠʚʰʠʝʩʷ ʢʚʘʨʪʠʨʳ ʦʪ ʮʝʥʪʨʘʣʴʥʦʛʦ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʚʚʠʜʫ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 

ʧʦʩʪʘʚʢʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʚ ʢʚʘʨʪʠʨʳ, ʨʘʩʧʦʣʦʞʝʥʥʳʝ ʵʪʘʞʘʤʠ ʚʳʰʝ ʠʣʠ ʥʠʞʝ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ 

ɸ.ʃ. ɿʘʚʠʜʦʥʦʚ ʧʨʝʜʣʘʛʘʝʪ ʫʯʠʪʳʚʘʪʴ ʪʝʧʣʦʦʪʜʘʯʫ ʦʪ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ 
ʚʝʨʪʠʢʘʣʴʥʦ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ ʦʪʢʣʶʯʠʚʰʝʡʩʷ ʢʚʘʨʪʠʨʝ ʚ ʨʘʩʯʝʪʝ ʥʘ ʦʜʠʥ ʤʝʪʨ 

ʜʣʠʥʳ. ʆʜʥʘʢʦ ʜʘʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʷʝʪ ʦʧʨʝʜʝʣʠʪʴ ʪʦʣʴʢʦ ʦʙʱʫʶ ʚʝʣʠʯʠʥʫ ʪʝʧʣʦʦʪʜʘʯʠ ʟʘ 

ʦʪʦʧʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʠ ʥʝ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʩʪʦʠʤʦʩʪʥʦʡ ʦʮʝʥʢʠ, ʯʪʦ ʥʝ ʧʦʟʚʦʣʷʝʪ ʚ 

ʧʦʣʥʦʡ ʤʝʨʝ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʚʝʣʠʯʠʥʝ ʫʱʝʨʙʘ, ʥʘʥʦʩʠʤʦʛʦ ʪʝʧʣʦʧʦʩʪʘʚʣʷʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʠ.  
ʋʯʠʪʳʚʘʷ, ʯʪʦ ʪʝʧʣʦʦʪʜʘʯʘ ʦʪ ʤʝʞʵʪʘʞʥʳʭ ʩʪʦʷʢʦʚ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʩ ʨʘʟʥʦʡ 

ʠʥʪʝʥʩʠʚʥʦʩʪʴʶ ʚʚʠʜʫ ʨʘʟʥʦʛʦ ʪʝʧʣʦʚʦʛʦ ʧʦʪʦʢʘ ʧʨʦʭʦʜʷʱʝʛʦ ʧʦ ʥʠʤ, ɸ.ʃ. ʂʦʚʘʣʝʚ ʧʨʝʜʣʦʞʠʣ 

ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʦʨʨʝʢʪʠʨʫʶʱʠʝ ʢʦʵʬʬʠʮʠʝʥʪʳ, ʢʦʪʦʨʳʝ ʦʧʨʝʜʝʣʷʶʪʩʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʪʝʤʧʝʨʘʪʫʨʳ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ [5, ʩ. 57]. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʧʨʝʜʧʨʠʥʷʪʘ ʧʦʧʳʪʢʘ ʦʙʦʩʥʦʚʘʪʴ 

ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʚʝʣʠʯʠʥʳ ʪʝʧʣʦʦʪʜʘʯʠ ʦʪ ʚʝʨʪʠʢʘʣʴʥʦ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʪʨʫʙ ʚ 

ʢʚʘʨʪʠʨʘʭ, ʦʪʢʣʶʯʠʚʰʠʭʩʷ ʦʪ ʮʝʥʪʨʘʣʴʥʦʛʦ ʦʪʦʧʣʝʥʠʷ. ɽʩʣʠ ʠʩʧʦʣʴʟʦʚʘʪʴ ʥʦʨʤʘʪʠʚʥʳʝ ʜʘʥʥʳʝ 

ʪʝʧʣʦʦʪʜʘʯʠ ʚ ʨʘʩʯʝʪʝ ʥʘ ʦʜʠʥ ʤʝʪʨ ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʫʪʦʯʥʝʥʠʝʤ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʬʘʢʪʠʯʝʩʢʦʡ 
ʜʣʠʥʳ ʪʨʫʙ, ʪʦ ʧʦʣʫʯʘʝʤ ʥʝ ʩʦʚʩʝʤ ʨʝʧʨʝʟʝʥʪʘʪʠʚʥʳʡ ʨʝʟʫʣʴʪʘʪ, ʪʘʢ ʢʘʢ ʥʦʨʤʘʪʠʚʥʳʝ ʟʥʘʯʝʥʠʷ 

ʪʝʧʣʦʦʪʜʘʯʠ ʨʘʩʩʯʠʪʘʥʳ ʥʘ ʥʝʢʦʪʦʨʫʶ ʩʨʝʜʥʶʶ ʪʝʤʧʝʨʘʪʫʨʫ ʚʦʟʜʫʭʘ. ʇʨʠ ʵʪʦʤ ʥʫʞʥʦ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʚ ʪʝʯʝʥʠʝ ʚʨʝʤʝʥʠ ʠʟʤʝʥʷʝʪʩʷ ʥʝ ʪʦʣʴʢʦ ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ, ʯʪʦ ʧʨʠʚʦʜʠʪ ʢ 
ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʦʩʪʘʚʢʠ ʙʦʣʝʝ ʚʳʩʦʢʦʪʝʤʧʝʨʘʪʫʨʥʦʛʦ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʜʣʷ ʧʦʢʨʳʪʠʷ 

ʪʝʧʣʦʧʦʪʝʨʙʥʦʩʪʠ ʢʚʘʨʪʠʨʳ ʩ ʫʯʝʪʦʤ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʪʝʧʣʦʚʳʭ ʧʦʪʝʨʴ, ʥʦ ʠʟʤʝʥʷʝʪʩʷ ʠ 

ʪʝʤʧʝʨʘʪʫʨʘ ʚʦʟʜʫʭʘ ʚʥʫʪʨʠ ʦʪʘʧʣʠʚʘʝʤʦʛʦ ʧʦʤʝʱʝʥʠʷ. ʇʨʠʥʠʤʘʷ ʵʪʦ ʚʦ ʚʥʠʤʘʥʠʝ ɸ.ʃ. ʂʦʚʘʣʝʚ 
ʧʨʝʜʣʦʞʠʣ ʬʦʨʤʫʣʫ ʜʣʷ ʨʘʩʯʝʪʘ ʥʝʫʯʪʝʥʥʦʡ ʪʝʧʣʦʪʳ ʚ ʦʪʢʣʶʯʠʚʰʠʭʩʷ ʦʪ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʦʪʦʧʣʝʥʠʷ ʢʚʘʨʪʠʨʘʭ [5, ʩ. 58]: 

 

;)( ʂQQQ ʛʚʪʨ Ö+=
     (1) 

ʛʜʝ Qʚ, Qʛ ï ʪʝʧʣʦʦʪʜʘʯʘ ʦʪ ʚʝʨʪʠʢʘʣʴʥʦ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʪʨʫʙ ʩʠʩʪʝʤʳ 

ʦʪʦʧʣʝʥʠʷ, ʨʘʩʩʯʠʪʘʥʥʳʭ ʥʘ ʦʩʥʦʚʘʥʠʠ ʥʦʨʤʘʪʠʚʥʳʭ ʜʘʥʥʳʭ, ɺʪ;  
ʂ ī ʢʦʨʨʝʢʪʠʨʫʶʱʠʡ ʢʦʵʬʬʠʮʠʝʥʪ, ʫʯʠʪʳʚʘʶʱʠʡ ʬʘʢʪʦʨ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʠ ʪʝʤʧʝʨʘʪʫʨʳ ʪʝʧʣʦʥʦʩʠʪʝʣʷ. 

 
ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʟʘʩʣʫʞʠʚʘʝʪ ʚʥʠʤʘʥʠʷ, ʪʘʢ ʢʘʢ ʜʝʣʘʝʪ ʘʢʮʝʥʪ ʥʘ ʨʘʩʯʝʪ ʥʝʫʯʪʝʥʥʦʛʦ 

ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʧʫʪʝʤ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʤʝʪʦʜʠʢʠ ʦʧʨʝʜʝʣʝʥʠʷ ʪʝʧʣʦʦʪʜʘʯʠ ʦʪ 

ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ. ʆʜʥʘʢʦ, ʦʥ ʥʦʩʠʪ ʨʝʢʦʤʝʥʜʘʪʝʣʴʥʳʡ ʭʘʨʘʢʪʝʨ ʠ ʫʯʝʥʳʡ ʥʝ 

ʧʨʝʜʩʪʘʚʠʣ ʤʝʭʘʥʠʟʤ ʝʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʧʨʘʢʪʠʢʝ ʚ ʨʝʘʣʴʥʳʭ ʫʩʣʦʚʠʷʭ. ɺʳʟʳʚʘʝʪ ʚʦʧʨʦʩʳ 
ʨʘʩʯʝʪ ʢʦʨʨʝʢʪʠʨʫʶʱʝʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ, ʪʘʢ ʢʘʢ ʜʣʷ ʝʛʦ ʦʧʝʨʘʪʠʚʥʦʛʦ ʧʨʠʤʝʥʝʥʠʷ ʥʫʞʥʦ 

ʨʘʩʧʦʣʘʛʘʪʴ ʥʝʢʦʪʦʨʦʡ ʥʦʤʦʛʨʘʤʤʤʦʡ, ʧʦʟʚʦʣʷʶʱʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʟʤʝʥʝʥʠʷ ʪʝʤʧʝʨʘʪʫʨʳ 

ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʦʧʨʝʜʝʣʠʪʴ ʪʝʧʣʦʦʪʜʘʯʫ ʦʪ ʪʨʫʙ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʠʭ 
ʥʘʧʨʘʚʣʝʥʠʷ ʠ ʨʘʩʧʦʣʦʞʝʥʠʷ.  
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ʈʦʩʩʠʡʩʢʠʡ ʫʯʝʥʳʡ ʆ.ɻ. ʄʝʣʴʥʠʢʦʚ ʩʯʠʪʘʝʪ, ʯʪʦ ʦʛʨʘʥʠʯʠʚʘʪʴʩʷ ʪʦʣʴʢʦ ʨʘʩʯʝʪʦʤ 

ʢʦʣʠʯʝʩʪʚʘ ʪʝʧʣʦʪʳ ʦʪ ʤʝʞʵʪʘʞʥʳʭ ʩʪʦʷʢʦʚ, ʧʨʦʭʦʜʷʱʠʭ ʚ ʦʪʢʣʶʯʠʚʰʠʭʩʷ ʦʪ ʮʝʥʪʨʘʣʴʥʦʛʦ 

ʦʪʦʧʣʝʥʠʷ ʢʚʘʨʪʠʨ ʥʝ ʜʦʩʪʘʪʦʯʥʦ. ʉ ʮʝʣʴʶ ʠʩʢʣʶʯʝʥʠʷ ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ ʧʨʠ ʧʦʜʘʯʝ 

ʪʝʧʣʦʥʦʩʠʪʝʣʷ, ʧʨʦʭʦʜʷʱʝʛʦ ʯʝʨʝʟ ʵʪʠ ʢʚʘʨʪʠʨʳ, ʧʨʝʜʧʨʠʷʪʠʝ ʪʝʤʧʣʦʢʦʤʤʫʥʵʥʝʨʛʦ ʚʳʥʫʞʜʝʥʦ 
ʚʟʷʪʴ ʥʘ ʩʝʙʷ ʦʙʷʟʘʪʝʣʴʩʪʚʘ ʧʦ ʙʝʟʚʦʟʤʝʟʜʥʦʤʫ ʦʙʩʣʫʞʠʚʘʥʠʶ ʜʘʥʥʳʭ ʩʪʦʷʢʦʚ, ʪʘʢ ʢʘʢ ʚ 

ʧʨʦʪʠʚʥʦʤ ʩʣʫʯʘʝ ʵʪʦ ʤʦʞʝʪ ʧʨʠʚʝʩʪʠ ʢ ʥʘʨʫʰʝʥʠʶ ʧʦʩʪʘʚʦʢ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʚ ʩʦʩʝʜʥʠʝ ʢʚʘʨʪʠʨʳ, 

ʩ ʢʦʪʦʨʳʤʠ ʟʘʢʣʶʯʝʥ ʜʦʛʦʚʦʨ ʥʘ ʧʦʩʪʘʚʢʫ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ [6, ʩ. 88]. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʥʫʞʥʦ 
ʘʢʮʝʥʪʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʩʫʙʲʝʢʪʦʤ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʢʦʤʧʣʝʢʩʘ ʨʘʙʦʪ, ʩʚʷʟʘʥʥʦʛʦ 

ʩʦ ʩʙʨʦʩʦʤ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʧʨʠ ʘʚʘʨʠʡʥʦʡ ʩʠʪʫʘʮʠʠ, ʥʘʧʦʣʥʝʥʠʠ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ ʧʦʩʣʝ 

ʟʘʚʝʨʰʝʥʠʷ ʨʝʤʦʥʪʥʳʭ ʨʘʙʦʪ, ʧʨʦʬʠʣʘʢʪʠʢʝ ʟʘʧʦʨʥʦ-ʨʝʛʫʣʠʨʫʶʱʝʡ ʘʨʤʘʪʫʨʳ, ʩ ʯʝʤ ʘʚʪʦʨ 
ʧʦʣʥʦʩʪʴʶ ʩʦʛʣʘʩʝʥ.  

  

ʆʉʅʆɺʅʆʁ ʈɸɿɼɽʃ 

ʇʦʣʥʦʝ ʦʪʢʣʶʯʝʥʠʝ ʞʠʣʦʛʦ ʜʦʤʘ ʦʪ ʧʦʩʪʘʚʦʢ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʚʦʟʤʦʞʥʦ ʚ ʩʣʫʯʘʝ, ʝʩʣʠ ʚʩʝ 
ʘʙʦʥʝʥʪʳ ʦʪʢʘʞʫʪʩʷ ʦʪ ʫʩʣʫʛ ʪʝʧʣʦʩʥʘʙʞʘʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʧʦ ʝʝ ʧʦʩʪʘʚʢʘʤ. ʆʜʥʘʢʦ ʵʪʦ 

ʩʣʫʯʘʝʪʩʷ ʢʨʘʡʥʝ ʨʝʜʢʦ, ʭʦʪʷ ʩʝʛʦʜʥʷ ʩʦʟʜʘʥ ʧʨʝʮʝʜʝʥʪ ʧʦ ʦʪʢʘʟʫ ʦʪ ʧʨʠʝʤʘ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ 

ʦʧʨʝʜʝʣʝʥʥʦʡ ʯʘʩʪʴʶ ʧʦʪʨʝʙʠʪʝʣʝʡ. ɼʘʞʝ ʝʩʣʠ ʠʟʲʷʚʠʪ ʞʝʣʘʥʠʝ ʦʜʠʥ ʘʙʦʥʝʥʪ ʚ ʞʠʣʦʤ ʜʦʤʝ 
ʧʦʣʫʯʘʪʴ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ, ʧʨʝʜʧʨʠʷʪʠʝ ʪʝʧʣʦʢʦʤʤʫʥʵʥʝʨʛʦ ʚʳʥʫʞʜʝʥʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʧʦʩʪʘʚʢʠ, 

ʯʪʦ ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʟʠʪʩʷ ʥʘ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ ʧʨʦʜʘʞ. ʈʘʩʩʤʦʪʨʠʤ ʩʣʫʯʘʡ, ʢʦʛʜʘ ʚ ʞʠʣʦʤ ʜʦʤʝ ʦʪ 

ʫʩʣʫʛ ʪʝʧʣʦʩʥʘʙʞʘʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʠ ʦʪʢʘʟʘʣʘʩʴ ʦʧʨʝʜʝʣʝʥʥʘʷ ʯʘʩʪʴ ʧʦʪʨʝʙʠʪʝʣʝʡ. ʇʨʝʜʧʨʠʷʪʠʝ 
ʧʦʩʪʘʚʣʷʝʪ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ ʩʦʛʣʘʩʥʦ ʜʦʛʦʚʦʨʫ ʩ ʧʦʪʨʝʙʠʪʝʣʷʤʠ, ʦʩʪʘʚʰʠʭʩʷ ʥʘ ʝʛʦ ʙʘʣʘʥʩʝ. 

ʆʜʥʘʢʦ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʮʠʨʢʫʣʷʮʠʠ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʥʫʞʥʦ ʟʘʧʦʣʥʠʪʴ ʚʩʶ ʩʠʩʪʝʤʫ ʦʪʦʧʣʝʥʠʷ ʠ 

ʧʦʜʜʝʨʞʠʚʘʪʴ ʪʨʝʙʫʝʤʳʝ ʝʛʦ ʧʘʨʘʤʝʪʨʳ. ɿʥʘʯʠʪ, ʪʝʧʣʦʥʦʩʠʪʝʣʴ ʧʨʦʭʦʜʠʪ ʠ ʧʦ ʩʪʦʷʢʘʤ ʪʝʭ 

ʢʚʘʨʪʠʨ, ʢʦʪʦʨʳʝ ʦʪʢʣʶʯʠʣʠʩʴ ʦʪ ʧʦʜʘʯʠ ʪʝʧʣʦʪʳ ʠ ʧʦʣʫʯʘʶʪ ʧʫʩʪʴ ʥʝʟʥʘʯʠʪʝʣʴʥʫʶ, ʥʦ ʯʘʩʪʴ 
ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʢʦʩʚʝʥʥʳʡ ʫʱʝʨʙ ʧʨʝʜʧʨʠʷʪʠʷ ʪʝʧʣʦʢʦʤʤʫʥʵʥʝʨʛʦ ʙʫʜʝʪ 

ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ: 

 ï ʟʘʪʨʘʪʳ ʥʘ ʪʝʧʣʦʩʥʘʙʞʝʥʠʝ ʢʚʘʨʪʠʨ ʞʠʣʦʛʦ ʜʦʤʘ;  
 ï ʧʦʜʜʝʨʞʘʥʠʝ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ ʚ ʨʘʙʦʪʦʩʧʦʩʦʙʥʦʤ ʩʦʩʪʦʷʥʠʠ, ʚʢʣʶʯʘʷ ʫʩʪʨʘʥʝʥʠʝ 

ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ.  

ʈʘʩʯʝʪ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʨʷʜ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʦʧʝʨʘʮʠʡ ʠ ʧʨʝʩʣʝʜʫʝʪ ʮʝʣʴ ʦʧʨʝʜʝʣʠʪʴ 

ʚʝʣʠʯʠʥʫ ʢʦʩʚʝʥʥʦʛʦ ʛʦʜʦʚʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʥʘ ʦʜʠʥ ʤ
2 
ʞʠʣʦʡ ʧʣʦʱʘʜʠ, ʥʘ ʢʚʘʨʪʠʨʫ ʚ 

ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʢʦʣʠʯʝʩʪʚʘ ʢʦʤʥʘʪ (ʨʠʩ. 1). 

1. ʆʧʨʝʜʝʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʜʥʦ-, ʜʚʫʭ-, ʪʨʝʭ-, ʯʝʪʳʨʝʭʢʦʤʥʘʪʥʳʭ ʢʚʘʨʪʠʨ ʠ ʠʭ ʞʠʣʦʡ 

ʧʣʦʱʘʜʠ ʠʩʩʣʝʜʫʝʤʦʛʦ ʜʦʤʘ. ʕʪʠ ʜʘʥʥʳʝ ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ, ʠʩʧʦʣʴʟʫʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʞʠʣʦʛʦ 
ʬʦʥʜʘ. 

2. ʋʪʦʯʥʝʥʠʝ ʪʘʨʠʬʘ, ʚʟʠʤʘʝʤʦʛʦ ʪʝʧʣʦʩʥʘʙʞʘʶʱʝʡ ʦʨʛʘʥʠʟʘʮʠʝʡ ʟʘ ʧʦʩʪʘʚʢʫ ʪʝʧʣʦʚʦʡ 

ʵʥʝʨʛʠʠ ʩʦʛʣʘʩʥʦ ʧʨʝʜʧʠʩʳʚʘʶʱʠʭ ʜʦʢʫʤʝʥʪʦʚ.  
 3. ɺʳʷʚʣʝʥʠʝ ʢʦʣʠʯʝʩʪʚʘ ʦʜʥʦ-, ʜʚʫʭ-, ʪʨʝʭ-, ʯʝʪʳʨʝʭʢʦʤʥʘʪʥʳʭ ʢʚʘʨʪʠʨ, ʦʪʢʘʟʘʚʰʠʭʩʷ ʦʪ 

ʧʦʜʘʯʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʠ ʦʧʨʝʜʝʣʝʥʠʝ ʠʭ ʞʠʣʦʡ ʧʣʦʱʘʜʠ. 

 4. ʆʧʨʝʜʝʣʝʥʠʝ ʪʦʯʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʩʪʦʷʢʦʚ ʠ ʠʭ ʧʨʦʪʷʞʝʥʥʦʩʪʠ ʚ ʦʜʥʦ- (2 ʩʪʦʷʢʘ), ʜʚʫʭ- (3 

ʩʪʦʷʢʘ), ʪʨʝʭ- (4 ʩʪʦʷʢʘ), ʯʝʪʳʨʝʭʢʦʤʥʘʪʥʳʭ (5 ʩʪʦʷʢʦʚ) ʢʚʘʨʪʠʨ, ʦʪʢʘʟʘʚʰʠʭʩʷ ʦʪ ʧʦʜʘʯʠ 
ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ. 

 5. ʆʧʨʝʜʝʣʝʥʠʝ ʪʝʧʣʦʦʪʜʘʯʠ ʦʪ ʩʪʦʷʢʦʚ ʚ ʢʚʘʨʪʠʨʘʭ, ʦʪʢʣʶʯʝʥʥʳʭ ʦʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ 

ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ. ʊʝʧʣʦʦʪʜʘʯʫ ʦʪ ʪʝʧʣʦʧʨʦʚʦʜʦʚ ʤʦʞʥʦ ʦʧʨʝʜʝʣʠʪʴ [1, ʩ. 133]: 

 
;ʛʛʚʚʪʨ LqLqQ +=      

 (2)
 

ʛʜʝ qʚ, qʛ ï ʪʝʧʣʦʦʪʜʘʯʘ 1ʤ ʚʝʨʪʠʢʘʣʴʥʦ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʦ ʧʨʦʣʦʞʝʥʥʳʭ ʪʨʫʙ, ɺʪ/ʤ;  
Lʚ, Lʛ ï ʜʣʠʥʘ ʚʝʨʪʠʢʘʣʴʥʳʭ ʠ ʛʦʨʠʟʦʥʪʘʣʴʥʳʭ ʪʨʫʙ ʚ ʧʨʝʜʝʣʘʭ ʧʦʤʝʱʝʥʠʷ, ʤ.  

 6.ʆʧʨʝʜʝʣʷʝʤ ʫʱʝʨʙ ʦʪ ʥʝʫʯʪʝʥʥʦʡ ʪʝʧʣʦʦʪʜʘʯʠ ʦʪ ʩʪʦʷʢʦʚ, ʨʘʩʧʦʣʦʞʝʥʥʳʭ ʚ 

ʦʪʢʣʶʯʝʥʥʳʭ ʦʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʡ ʧʦʜʘʯʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ ʢʚʘʨʪʠʨʘʭ: 

 
;01 npmQʋ ʪʨʩʪ ÖÖÖ=

      (3) 

 
;02 npmQʋ ʪʨcn ÖÖÖ=

      (4) 
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;03 npmQʋ ʪʨcn ÖÖ=      

 (5) 

 
;04 npmQʋ ʪʨcn ÖÖÖ=

      (6) 
ʛʜʝ ʋʩʪ1,ʋʩʪ2 , ʋʩʪ3 , ʋʩʪ4 ï ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʦʪ ʥʝʫʯʪʝʥʥʦʡ ʪʝʧʣʦʦʪʜʘʯʠ ʦʪ ʩʪʦʷʢʦʚ ʚ 

ʦʜʥʦ-, ʜʚʫʭ-, ʪʨʝʭ-, ʯʝʪʳʨʝʭʢʦʤʥʘʪʥʳʭ ʢʚʘʨʪʠʨʘʭ, ʨʫʙ.;  

Qʪʨ ï ʪʝʧʣʦʦʪʜʘʯʘ ʦʪ ʩʪʦʷʢʦʚ, ɺʪ/ʤ;  
m ï ʢʦʣʠʯʝʩʪʚʦ ʩʪʦʷʢʦʚ ʚ ʦʜʥʦ-, ʜʚʫʭ-, ʪʨʝʭ-, ʯʝʪʳʨʝʭʢʦʤʥʘʪʥʳʭ ʢʚʘʨʪʠʨʘʭ, ʰʪ.;  

ʨ ī ʪʘʨʠʬ ʦʧʣʘʪʳ ʟʘ ʦʪʦʧʣʝʥʠʝ ʤ
2
 ʞʠʣʦʡ ʧʣʦʱʘʜʠ, ʨʫʙ./ʤ

2
;  

n0 ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ, ʩʫʪ.  
 7. ʆʧʨʝʜʝʣʷʝʤ ʛʦʜʦʚʦʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʦʪ ʥʝʫʯʪʝʥʥʦʡ ʪʝʧʣʦʦʪʜʘʯʠ ʦʪ ʩʪʦʷʢʦʚ: 

 
;4321 ʩʪʩʪʩʪʩʪʩʪʛʦʜ ʋʋʋʋʋ +++=
    (7)

 

 8. ʆʧʨʝʜʝʣʷʝʤ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʦʪ ʥʝʫʯʪʝʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚʥʫʪʨʠʜʦʤʦʚʳʭ ʩʝʪʝʡ 

ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ, ʩʚʷʟʘʥʥʳʭ ʩ ʦʙʝʩʧʝʯʝʥʠʝʤ ʮʠʨʢʫʣʷʮʠʠ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʠ ʫʩʪʨʘʥʝʥʠʝʤ 

ʘʚʘʨʠʡʥʳʭ ʩʠʪʫʘʮʠʡ. 

 
   

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 

 

 

 

 

 

ʈʠʩ. 1. ʉʪʨʫʢʪʫʨʥʦ-ʣʦʛʠʯʝʩʢʘʷ ʩʭʝʤʘ ʦʮʝʥʢʠ ʢʦʩʚʝʥʥʦʛʦ ʛʦʜʦʚʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʥʘ 1 ʤ2 ʞʠʣʦʡ 

ʧʣʦʱʘʜʠ ʧʦʤʝʱʝʥʠʷ 

ɹʘʟʘ ʠʩʭʦʜʥʳʭ ʜʘʥʥʳʭ 

1.ʂʦʣʠʯʝʩʪʚʦ ʠ ʞʠʣʘʷ ʧʣʦʱʘʜʴ 1-ʥʦ, 2-ʫʭ, 3-ʝʭ, 4-ʝʭ ʢʦʤʥʘʪʥʳʭ ʢʚʘʨʪʠʨ ʚ ʜʦʤʝ 

2.ʊʘʨʠʬ ʟʘ ʧʨʝʜʦʩʪʘʚʣʷʝʤʫʶ ʪʝʧʣʦʚʫʶ ʵʥʝʨʛʠʶ 

3. ʂʦʣʠʯʝʩʪʚʦ ʠ ʞʠʣʘʷ ʧʣʦʱʘʣʴ1-ʥʦ, 2-ʫʭ, 3-ʝʭ, 4-ʝʭ ʢʦʤʥʘʪʥʳʭ ʢʚʘʨʪʠʨ ʚ ʜʦʤʝ, ʦʪʢʘʟʘʚʰʠʭʩʷ ʦʪ ʧʦʜʘʯʠ 

ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ 

4. ʂʦʣʠʯʝʩʪʚʦ ʩʪʦʷʢʦʚ ʠ ʧʣʦʱʘʜʴ1-ʥʦ, 2-ʫʭ, 3-ʝʭ, 4-ʝʭ ʢʦʤʥʘʪʥʳʭ ʢʚʘʨʪʠʨ ʚ ʜʦʤʝ, ʦʪʢʘʟʘʚʰʠʭʩʷ ʦʪ 
ʧʦʜʘʯʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ 

5.ʆʧʨʝʜʝʣʝʥʠʝ ʪʝʧʣʦʦʪʜʘʯʠ ʦʪ ʦʩʪʘʚʰʠʭʩʷ ʩʪʦʷʢʦʚ ʚ 1-ʥʦ, 2-ʫʭ, 3-ʝʭ, 4-ʝʭ ʢʦʤʥʘʪʥʳʭ ʢʚʘʨʪʠʨʘʭ ʚ ʜʦʤʝ 

 

 

 
ʆʧʨʝʜʝʣʝʥʠʝ ʫʱʝʨʙʘ ʦʪ ʥʝʫʯʪʝʥʥʦʡ ʪʝʧʣʦʦʪʜʘʯʠ ʦʪ ʩʪʦʷʢʦʚ ʚ ʢʚʘʨʪʠʨʘʭ ʩ ʦʪʢʣʶʯʝʥʥʦʡ ʧʦʜʘʯʝʡ 

ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʋʩʪn  

ʆʧʨʝʜʝʣʝʥʠʝ ʛʦʜʦʚʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʦʪ ʥʝʫʯʪʝʥʥʦʡ ʪʝʧʣʦʦʪʜʘʯʠ ʦʪ ʩʪʦʷʢʦʚ, ʋʩʪʛʦʜ 

 

ʈʘʩʯʝʪ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʦʪ ʥʝʫʯʪʝʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʚʥʫʪʨʠʜʦʤʦʚʳʭ 
ʪʝʧʣʦʚʳʭ ʩʝʪʝʡ: 

ʉʙʨʦʩ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʧʦ ʩʪʦʷʢʫ, ɺ ʩʪ 

ʇʨʦʬʠʣʘʢʪʠʢʘ ʩʫʱʝʩʪʚʫʶʱʝʡ ʟʘʧʦʨʥʦ-ʨʝʛʫʣʠʨʫʶʱʝʡ ʘʨʤʘʪʫʨʳ, ɺ ʧʟʨʨ 
ʋʩʪʘʥʦʚʢʘ ʢʣʘʧʘʥ-ʨʝʛʫʣʷʪʦʨʦʚ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʥʘʣʘʜʢʦʡ, ɺ ʢʨ 
ɿʘʧʦʣʥʝʥʠʝ ʩʠʩʪʝʤʳ ʪʝʧʣʦʥʦʩʠʪʝʣʝʤ, ɺʟʩ 

ɻʠʜʨʘʚʣʠʯʝʩʢʦʝ ʠʩʧʪrʘʥʠʝ ʫʯʘʩʪʢʘ ʪʝʧʣʦʚʦʡ ʩʝʪʠ, ɺ ʛʠʩ 
ʉʪʦʠʤʦʩʪʴ ʢʣʘʥʘʥ-ʨʝʛʫʣʷʪʦʨʦʚ ʠ ʦʙʲʝʤʘ ʩʝʪʝʚʦʡ ʚʦʜʳ, ʋʥʚʩ, G 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʫʤʤʘʨʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʦʪ ʥʝʫʯʪʝʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 
ʚʥʫʪʨʠʜʦʤʦʚʳʭ ʩʝʪʝʡ, ʋʥʚʩ 

 

ʆʧʨʝʜʝʣʝʥʠʝ ʩʫʤʤʘʨʥʦʛʦ ʢʦʩʚʝʥʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ, Ɇʋʢ 

 

ʈʘʩʯʝʪ ʢʦʩʚʝʥʥʦʛʦ ʫʱʝʨʙʘ ʥʘ ʦʜʥʫ ʦʪʢʣʶʯʝʥʥʫʶ ʢʚʘʨʪʠʨʫ ʦʪ ʧʦʜʘʯʠ 
ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʋʢʚʨ 

 

ʈʘʩʯʝʪ ʢʦʩʚʝʥʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʥʘ 1 ʤ2 ʞʠʣʦʡ ʧʣʦʱʘʜʠ 
ʦʪʢʣʶʯʠʚʰʠʭʩʷ ʢʚʘʨʪʠʨ ʦʪ ʧʦʜʘʯʠ 
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8.1. ɿʘʪʨʘʪʳ ʥʘ ʩʙʨʦʩ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʧʦ ʩʪʦʷʢʫ: 

 
;ʩʪʩʪʩ SWɺ Ö=

      (8) 
 ʛʜʝ W ï ʦʙʲʝʤ ʪʝʧʣʦʥʦʩʠʪʝʣʷ, ʩʦʜʝʨʞʘʱʝʛʦʩʷ ʚ ʩʪʦʷʢʝ, ʤ

3
;  

Sʩʪ ï ʩʪʦʠʤʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ, ʨʫʙ.
 
 

 8.2. ɿʘʪʨʘʪʳ ʥʘ ʧʨʦʬʠʣʘʢʪʠʢʫ ʩʫʱʝʩʪʚʫʶʱʝʡ ʟʘʧʦʨʥʦ-ʨʝʛʫʣʠʨʫʶʱʝʡ ʘʨʤʘʪʫʨʳ (ʚʝʥʪʠʣʠ, 

ʟʘʜʚʠʞʢʠ): 

 
;1NSɺ ʧʟaʧʟʨʨ Ö=      

 (9)
 

 ʛʜʝ S ʧʟʘ ī ʩʪʦʠʤʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ, ʨʫʙ.;  
N1 ï ʢʦʣʠʯʝʩʪʚʦ ʟʘʧʦʨʥʦ-ʨʝʛʫʣʠʨʫʶʱʝʡ ʘʨʤʘʪʫʨʳ, ʰʪ.  

 8.3. ɿʘʪʨʘʪʳ ʥʘ ʫʩʪʘʥʦʚʢʫ ʢʣʘʧʘʥʦʚ-ʨʝʛʫʣʷʪʦʨʦʚ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʥʘʣʘʜʢʦʡ:  

 
;2NSɺ ʢʨʢʨ Ö=

      (10)
  

ʛʜʝ S ʢʨ ï ʩʪʦʠʤʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ, ʨʫʙ.;  

N2 ī ʢʦʣʠʯʝʩʪʚʦ ʢʣʘʧʘʥʦʚ-ʨʝʛʫʣʷʪʦʨʦʚ, ʰʪ.  

 8.4.ɿʘʪʨʘʪʳ ʥʘ ʟʘʧʦʣʥʝʥʠʝ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ ʪʝʧʣʦʥʦʩʠʪʝʣʝʤ: 

 
;ʟʩʟʟʩ SWɺ Ö=
      (11)

 

ʛʜʝ Wʟ ï ʦʙʲʝʤ ʪʝʧʣʦʥʦʩʠʪʝʣʷ, ʤ
3
;  

Sʟʩ ï ʩʪʦʠʤʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ, ʨʫʙ. 

 8.5. ɿʘʪʨʘʪʳ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʠʩʧʳʪʘʥʠʷ ʫʯʘʩʪʢʘ ʚʥʫʪʨʠʜʦʤʦʚʦʡ ʩʠʩʪʝʤʳ 

ʦʪʦʧʣʝʥʠʷ: 

;ʛʠʩʛʠʩ SLɺ Ö=       (12) 

ʛʜʝ L ï ʜʣʠʥʘ ʫʯʘʩʪʢʘ ʩʠʩʪʝʤʳ, ʤ;  
Sʛʠʩ ï ʩʪʦʠʤʦʩʪʴ ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ, ʨʫʙ. 

 8.6. ɼʣʷ ʧʦʣʫʯʝʥʠʷ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʠ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʦʪ ʥʝʫʯʪʝʥʥʦʛʦ 

ʦʙʩʣʫʞʠʚʘʥʠʷ ʚʥʫʪʨʠʜʦʤʦʚʳʭ ʩʝʪʝʡ ʦʪʦʧʣʝʥʠʷ ʥʫʞʥʦ ʚʢʣʶʯʠʪʴ ʩʪʦʠʤʦʩʪʴ ʦʙʲʝʤʘ ʩʝʪʝʚʦʡ ʚʦʜʳ: 

 
;)24( 0 ʪʪ ʨGnG ÖÖÖ=

     (13)
 

ʛʜʝ n0 ï ʧʨʦʜʦʣʞʠʪʝʣʴʥʦʩʪʴ ʦʪʦʧʠʪʝʣʴʥʦʛʦ ʧʝʨʠʦʜʘ, ʩʫʪ.;  
Gʪ ï ʧʦʜʘʯʘ ʪʝʧʣʦʥʦʩʠʪʝʣʷ, ʤ

3
;  

ʨʪ ï ʩʪʦʠʤʦʩʪʴ ʤ
 3
 ʪʝʧʣʦʥʦʩʠʪʝʣʷ. 

 9. ʆʧʨʝʜʝʣʷʝʤ ʩʫʤʤʘʨʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʦʪ ʥʝʫʯʪʝʥʥʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ 
ʚʥʫʪʨʠʜʦʤʦʚʦʡ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ: 

;ʛʠʩʟʩʢʨʧʟʨʨʩʪʩʥʚʩ ɺɺɺɺɺʋ ++++=
   (14)

  

ʛʜʝ ɺʩʪʩ ī ʟʘʪʨʘʪʳ ʥʘ ʩʙʨʦʩ ʪʝʧʣʦʥʦʩʠʪʝʣʷ ʧʦ ʩʪʦʷʢʘʤ, ʨʫʙ.;  
ɺʧʟʨʨ ī ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʬʠʣʘʢʪʠʢʫ ʩʫʱʝʩʪʚʫʶʱʝʡ ʟʘʧʦʨʥʦ-ʨʝʛʫʣʠʨʫʶʱʝʡ ʘʨʤʘʪʫʨʳ, ʨʫʙ.;  

ɺʢʨ ī ʟʘʪʨʘʪʳ ʥʘ ʫʩʪʘʥʦʚʢʫ ʢʣʘʧʘʥʦʚ-ʨʝʛʫʣʷʪʦʨʦʚ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʥʘʣʘʜʢʦʡ, ʨʫʙ.;  

ɺʟʩ ī ʟʘʪʨʘʪʳ ʥʘ ʟʘʧʦʣʥʝʥʠʝ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ ʪʝʧʣʦʥʦʩʠʪʝʣʝʤ, ʨʫʙ.;  

ɺʛʠʩ ī ʟʘʪʨʘʪʳ ʥʘ ʧʨʦʚʝʜʝʥʠʝ ʛʠʜʨʘʚʣʠʯʝʩʢʦʛʦ ʠʩʧʳʪʘʥʠʷ ʫʯʘʩʪʢʘ ʚʥʫʪʨʠʜʦʤʦʚʦʡ ʩʠʩʪʝʤʳ 
ʦʪʦʧʣʝʥʠʷ, ʨʫʙ.  

 10. ʆʧʨʝʜʝʣʷʝʤ ʩʫʤʤʘʨʥʳʡ ʢʦʩʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ:  

 ;ʥʚʩʩʪʛʦʜʢ ʋʋʋ +=S
     (15)

 

ʛʜʝ ʋʩʪʛʦʜ ï ʫʱʝʨʙ ʦʪ ʥʝʫʯʪʝʥʥʦʡ ʪʝʧʣʦʦʪʜʘʯʠ ʦʪ ʩʪʦʷʢʦʚ, ʨʫʙ. 

 11. ʆʧʨʝʜʝʣʷʝʤ ʢʦʩʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʩ ʫʯʝʪʦʤ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ 
ʦʪʢʣʶʯʠʚʰʠʭʩʷ ʢʚʘʨʪʠʨ ʦʪ ʧʦʜʘʯʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ: 

 
;Nʋʋ ʢʢʚʨ ÖS=
      (16)

 

ʛʜʝ Ɇʋʢ ï ʩʫʤʤʘʨʥʳʡ ʢʦʩʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ, ʨʫʙ.;  

N ï ʢʦʣʠʯʝʩʪʚʦ ʢʚʘʨʪʠʨ, ʦʪʢʣʶʯʠʚʰʠʭʩʷ ʦʪ ʧʦʜʘʯʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʰʪ. 

 12. ʆʧʨʝʜʝʣʷʝʤ ʢʦʩʚʝʥʥʳʡ ʫʱʝʨʙ ʚ ʨʘʟʨʝʟʝ ʥʘ ʦʜʠʥ ʤ
2
 ʞʠʣʦʡ ʧʣʦʱʘʜʠ ʦʪʢʣʶʯʠʚʰʠʭʩʷ 

ʢʚʘʨʪʠʨ ʦʪ ʧʦʜʘʯʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ:  
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;2

F

ʋ
ʋ ʢ

ʤ

S
=      

 (17)
  

 ʛʜʝ Ɇʋʢ ï ʩʫʤʤʘʨʥʳʡ ʢʦʩʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ, ʨʫʙ.;  

F ï ʩʫʤʤʘʨʥʘʷ ʞʠʣʘʷ ʧʣʦʱʘʜʴ, ʦʪʢʣʶʯʠʚʰʠʭʩʷ ʢʚʘʨʪʠʨ ʦʪ ʧʦʜʘʯʠ ʪʝʧʣʦʚʦʡ ʵʥʝʨʛʠʠ, ʤ
2
. 

 ʇʨʦʚʝʜʝʥʘ ʘʧʨʦʙʘʮʠʷ ʜʘʥʥʦʛʦ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʥʘ ʧʨʠʤʝʨʝ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ 
108-ʢʚʘʨʪʠʨʥʦʛʦ ʞʠʣʦʛʦ ʜʦʤʘ, ʚʳʧʦʣʥʝʥʥʦʛʦ ʠʟ ʩʙʦʨʥʳʭ ʞʝʣʝʟʦʙʝʪʦʥʥʳʭ ʧʘʥʝʣʝʡ ʩ ʫʯʝʪʦʤ 10 % 

ʢʚʘʨʪʠʨ, ʦʪʢʣʶʯʠʚʰʠʭʩʷ ʦʪ ʮʝʥʪʨʘʣʴʥʦʛʦ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ (ʪʘʙʣ. 1).  
 

ʊʘʙʣʠʮʘ 1. 
ʂʦʩʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʦʪ ʦʪʢʣʶʯʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʦʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʧʦ 

108-ʢʚʘʨʪʠʨʥʦʤʫ ʜʝʚʷʪʠʵʪʘʞʥʦʤʫ ʞʠʣʦʤʫ ʜʦʤʫ (ʈʝʩʧʫʙʣʠʢʘ ʂʨʳʤ, ʛ. ʉʠʤʬʝʨʦʧʦʣʴ, ʪʝʤʧʝʨʘʪʫʨʘ 

ʥʘʨʫʞʥʦʛʦ ʚʦʟʜʫʭʘ ʧʨʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʠ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ -160ʉ) 

 

ʇʦʢʘʟʘʪʝʣʴ 

ʂʦʩʚʝʥʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʦʪ ʥʝʩʘʥʢʮʠʦʥʠʨʦʚʘʥʥʦʛʦ 

ʦʪʢʣʶʯʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʪʝʧʣʦʪʳ, ʨʫʙ. 

1-ʥʦ ʢʦʤʥ. 

ʢʚʘʨʪʠʨʳ 

2-ʭ ʢʦʤʥ. 

ʢʚʘʨʪʠʨʳ 

3-ʭ ʢʦʤʥ. 

ʢʚʘʨʪʠʨʳ 

ɺʩʝʛʦ 

ʅʝʫʯʪʝʥʥʘʷ ʪʝʧʣʦʦʪʜʘʯʘ 10767,70 8745,56 8849,72 28362,98 

ʉʙʨʦʩ ʚʦʜʳ ʠʟ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ 7967,70 11951,55 15935,40 35854,65 

ɿʘʧʦʣʥʝʥʠʝ ʚʦʜʦʡ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ 11642,11 15911,37 19891,11 47444,59 

ɻʠʜʨʘʚʣʠʯʝʩʢʦʝ ʠʩʧʳʪʘʥʠʝ 2174,21 2693,17 2939,11 7806,49 

ʇʨʦʬʠʣʘʢʪʠʢʘ ʟʘʧʦʨʥʦ-ʨʝʛʫʣʠʨʫʶʱʝʡ 
ʘʨʤʘʪʫʨʳ 

242,11 362,81 482,34 1087,26 

ʇʨʦʬʠʣʘʢʪʠʢʘ ʢʣʘʧʘʥ-ʨʝʛʫʣʷʪʦʨʦʚ 317,94 482,17 563,29 1363,40 

ʀʪʦʛʦ 33111,77 40146,63 48660,97 121919,37 

 

ʈʘʩʩʤʦʪʨʝʥʘ ʩʠʪʫʘʮʠʷ ʥʘʠʣʫʯʰʝʛʦ ʚʘʨʠʘʥʪʘ, ʪ.ʝ. ʥʘʭʦʞʜʝʥʠʝ ʦʪʢʣʶʯʠʚʰʠʭʩʷ ʧʦʪʨʝʙʠʪʝʣʝʡ 

ʦʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʚ ʦʜʥʦʤ ʧʦʜʲʝʟʜʝ ʞʠʣʦʛʦ ʜʦʤʘ ʧʨʠ ʩʣʝʜʫʶʱʝʡ ʜʠʩʣʦʢʘʮʠʠ 

ʞʠʣʳʭ ʧʦʤʝʱʝʥʠʡ: ʦʜʥʦʢʦʤʥʘʪʥʳʝ ʢʚʘʨʪʠʨʳ ī ʧʷʪʴ, ʜʚʫʭʢʦʤʥʘʪʥʳʝ ï ʪʨʠ, ʪʨʝʭʢʦʤʥʘʪʥʳʝ ï ʜʚʝ, 
ʯʪʦ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʩʥʠʟʠʪʴ ʟʘʪʨʘʪʳ ʥʘ ʩʙʨʦʩ ʠ ʥʘʧʦʣʥʝʥʠʝ ʚʦʜʦʡ ʩʠʩʪʝʤʳ ʦʪʦʧʣʝʥʠʷ. 

ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘʛʣʷʜʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʜʦʩʪʘʪʦʯʥʦ ʩʫʱʝʩʪʚʝʥʥʦʡ ʚʝʣʠʯʠʥʝ 

ʢʦʩʚʝʥʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ, ʩʦʩʪʘʚʣʷʶʱʝʛʦ 121919,37 ʨʫʙ. ʟʘ ʦʪʦʧʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ. 

ʈʘʩʯʝʪʳ ʧʨʦʚʝʜʝʥʳ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʝʡʩʪʚʫʶʱʠʤʠ ʧʨʝʡʩʢʫʨʘʥʪʘʤʠ ʮʝʥ ʥʘ ʚʳʧʦʣʥʝʥʠʝ ʨʘʙʦʪ, 
ʫʢʘʟʘʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 1. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʭ ʵʪʦʡ ʪʘʙʣʠʮʳ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʥʘ ʦʜʠʥ ʢʚʘʜʨʘʪʥʳʡ 

ʤʝʪʨ ʞʠʣʦʡ ʧʣʦʱʘʜʠ ʩʦʩʪʘʚʣʷʝʪ: 1-ʢʦʤʥʘʪʥʳʝ 11,34 ʨʫʙ./ʤ
2
, 2-ʢʦʤʥʘʪʥʳʝ 8,47 ʨʫʙ./ʤ

2
,                   

3-ʢʦʤʥʘʪʥʳʝ 25,07 ʨʫʙ./ʤ
2
. 

 

ɺʓɺʆɼʓ 

 ʈʘʟʨʘʙʦʪʘʥʘ ʠ ʦʧʨʦʙʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʢʦʩʚʝʥʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʧʨʠ 

ʦʪʢʣʶʯʝʥʠʠ ʧʦʪʨʝʙʠʪʝʣʝʡ ʦʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ, ʚʢʣʶʯʘʶʱʘʷ ʧʦʩʪʘʪʝʡʥʳʡ 
ʨʘʩʯʝʪ ʠ ʨʘʩʯʝʪ ʫʱʝʨʙʘ ʥʘ ʦʜʠʥ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ ʞʠʣʦʡ ʧʣʦʱʘʜʠ. ʇʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ, ʯʪʦ ʧʨʠ ʥʘʠʙʦʣʝʝ ʙʣʘʛʦʧʨʠʷʪʥʦʤ ʚʘʨʠʘʥʪʝ ʨʘʟʤʝʱʝʥʠʷ 10 % ʦʪʢʣʶʯʠʚʰʠʭʩʷ 

ʢʚʘʨʪʠʨ ʦʪ ʦʙʱʝʛʦ ʢʦʣʠʯʝʩʪʚʘ ʚ ʢʚʘʨʪʠʨ ʚ ʞʠʣʦʤ ʜʦʤʝ (ʚ ʦʜʥʦʤ ʧʦʜʲʝʟʜʝ) ʚʝʣʠʯʠʥʘ ʢʦʩʚʝʥʥʦʛʦ 
ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʩʦʩʪʘʚʣʷʝʪ 121919,37 ʨʫʙ. ʟʘ ʦʪʦʧʠʪʝʣʴʥʳʡ ʩʝʟʦʥ, ʚ ʨʘʩʯʝʪʝ ʥʘ ʦʜʠʥ 

ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʫʱʝʨʙ ʩʦʩʪʘʚʠʣ ʚ ʨʘʩʯʝʪʝ ʥʘ ʢʚʘʨʪʠʨʳ: 1-ʢʦʤʥʘʪʥʳʝ 11,34 

ʨʫʙ./ʤ
2
, 2-ʢʦʤʥʘʪʥʳʝ 8,47 ʨʫʙ./ʤ

2
, 3-ʢʦʤʥʘʪʥʳʝ 25,07 ʨʫʙ./ʤ

2
. 
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ʇɽʈʉʇɽʂʊʀɺʓ ɼɸʃʔʅɽʁʐʀʍ ʀʉʉʃɽɼʆɺɸʅʀʁ 

 ʈʝʟʫʣʴʪʘʪʳ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʠʪʴ ʜʣʷ ʨʘʟʨʘʙʦʪʢʠ 

ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʮʝʥʢʝ ʧʨʷʤʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ ʧʨʠ ʧʦʢʚʘʨʪʠʨʥʦʤ ʦʪʢʣʶʯʝʥʠʠ 

ʧʦʪʨʝʙʠʪʝʣʝʡ ʦʪ ʮʝʥʪʨʘʣʠʟʦʚʘʥʥʦʛʦ ʪʝʧʣʦʩʥʘʙʞʝʥʠʷ ʚ ʨʘʩʯʝʪʝ ʥʘ ʦʜʠʥ ʢʚʘʜʨʘʪʥʳʡ ʤʝʪʨ ʞʠʣʦʡ 
ʧʣʦɦʘʜʠ ʠ ʥʘ ʢʚʘʨʪʠʨʫ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʫʜʝʣʴʥʦʛʦ ʚʝʩʘ ʦʜʥʦ-, ʜʚʫʭ-, ʪʨʝʭ-, ʠ ʯʝʪʳʨʝʭʢʦʤʥʘʪʥʳʭ 

ʢʚʘʨʪʠʨ ʚ ʦʙʱʝʤ ʢʦʣʠʯʝʩʪʚʝ ʢʚʘʨʪʠʨ ʚ ʞʠʣʦʤ ʜʦʤʝ. 
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THE METHODICAL APPROACH TO ASSESSMENT OF THE DIRECT ECONOMIC 

DAMAGE AT DISCONNECTION CONSUMERS FROM THE CENTRALIZED HEAT 

SUPPLY 

 

Pashentsev A.I. 
 

V.I. Vernadsky Crimean Federal University, Simferopol, Crimea 

 
ɸnnotation. Methodical approach to assessment of the indirect economic damage per one square meter of living space of rooms 
arising at unauthorized disconnection of consumers from the centralized heat supply is offered. Approach is based on 
determination of economic damage from an unaccounted thermolysis from the struts located in the apartments disconnected from 
the centralized giving of thermal energy, costs of dumping of the heat carrier on a strut, filling of system of heating, hydraulic 

test, prevention of the locking regulating fittings. The approbation of this methodical approach which has shown positive results 
is carried out. 

 
Keywords: thermal network, heat supply, thermal energy, economic damage, consumer of warmth. 
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ʈʘʟʜʝʣ 4. ʊʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘ ʫʧʨʘʚʣʝʥʠʷ 
 
ʋɼʂ 338.2 

 

ʆ ʅɸʇʈɸɺʃɽʅʀʗʍ ʈɸɿɺʀʊʀʗ ʈɽʉʇʋɹʃʀʂʀ ʂʈʓʄ ɺ ʂʆʅʊɽʂʉʊɽ ʎʀʌʈʆɺʆʁ 

ʕʂʆʅʆʄʀʂʀ 

 

ɸʙʨʘʤʦʚʘ ʄ. ɺ. 

 
ɸʅʆ ʆʆɺʆ ʋʥʠʚʝʨʩʠʪʝʪ ʵʢʦʥʦʤʠʢʠ ʠ ʫʧʨʘʚʣʝʥʠʷ, 

295021, ʛ. ʉʠʤʬʝʨʦʧʦʣʴ, ʫʣ. ʂʨʳʤʩʢʦʡ ʧʨʘʚʜʳ, 4, ʝ-mail: arinava@mail.ru 

 
ɸʥʥʦʪʘʮʠʷ. ʀʩʩʣʝʜʦʚʘʥʳ ʨʝʟʫʣʴʪʘʪʳ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʟʘ ʧʝʨʠʦʜ 2016-2017 ʛʛ. ʇʨʦʚʝʜʝʥ 
ʩʨʘʚʥʠʪʝʣʴʥʳʡ ʘʥʘʣʠʟ ʧʦʣʫʯʝʥʥʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʨʘʟʚʠʪʠʷ ʨʝʩʧʫʙʣʠʢʠ ʩ ʜʦʩʪʠʛʥʫʪʳʤ ʫʨʦʚʥʝʤ ʜʨʫʛʠʭ ʨʝʛʠʦʥʦʚ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɺʳʷʚʣʝʥʳ ʧʨʦʙʣʝʤʥʳʝ ʘʩʧʝʢʪʳ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʨʝʛʠʦʥʝ. ɺʳʜʝʣʝʥʳ 
ʧʨʝʜʧʦʩʳʣʢʠ ʠ ʫʩʣʦʚʠʷ ʵʬʬʝʢʪʠʚʥʦʛʦ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. ʇʨʦʘʥʘʣʠʟʠʨʦʚʘʥʳ ʦʩʦʙʝʥʥʦʩʪʠ 
ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʥʘ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ, ʧʨʝʜʣʦʞʝʥ ʧʦʜʭʦʜ ʢ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʝʤ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʥʘ ʥʦʚʦʤ ʫʨʦʚʥʝ.  

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʮʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ, ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ, ʩʠʩʪʝʤʥʳʡ ʧʦʜʭʦʜ, 
ʫʧʨʘʚʣʝʥʠʝ. 

 

ɺɺɽɼɽʅʀɽ 

çʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ï ʵʪʦ ʥʝ ʦʪʜʝʣʴʥʘʷ ʦʪʨʘʩʣʴ, ʧʦ ʩʫʪʠ ʵʪʦ ʫʢʣʘʜ ʞʠʟʥʠ, ʥʦʚʘʷ ʦʩʥʦʚʘ 
ʜʣʷ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ, ʵʢʦʥʦʤʠʢʠ, ʙʠʟʥʝʩʘ, ʩʦʮʠʘʣʴʥʦʡ ʩʬʝʨʳ, 

ʚʩʝʛʦ ʦʙʱʝʩʪʚʘ, ï ʦʪʤʝʪʠʣ ʦʥ. ï ʌʦʨʤʠʨʦʚʘʥʠʝ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ï ʵʪʦ ʚʦʧʨʦʩ ʥʘʮʠʦʥʘʣʴʥʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʥʝʟʘʚʠʩʠʤʦʩʪʠ ʈʦʩʩʠʠ, ʢʦʥʢʫʨʝʥʮʠʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʢʦʤʧʘʥʠʡè (ʠʟ ʨʝʯʠ 

ɺ.ɺ. ʇʫʪʠʥʘ ʥʘ ʟʘʩʝʜʘʥʠʠ ʉʦʚʝʪʘ ʧʦ ʩʪʨʘʪʝʛʠʯʝʩʢʦʤʫ ʨʘʟʚʠʪʠʶ ʠ ʧʨʠʦʨʠʪʝʪʥʳʤ ʧʨʦʝʢʪʘʤ, ʠʶʣʴ 
2017 ʛʦʜʘ).  

ʇʦʥʷʪʠʝ ʮʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʧʦʷʚʠʣʦʩʴ ʦʪʥʦʩʠʪʝʣʴʥʦ ʥʝʜʘʚʥʦ: ʚ 2008 ʛʦʜʫ ʚ ʜʦʢʣʘʜʝ 

ʢʦʤʠʩʩʠʠ ʖʅʂʊɸɼ ʆʆʅ ʙʳʣʦ ʦʪʤʝʯʝʥʦ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʷ ʩʪʘʣʘ ʦʜʥʠʤ ʠʟ ʨʝʩʫʨʩʦʚ, ʥʘʨʷʜʫ ʩ 
ʵʥʝʨʛʠʝʡ, ʢʘʧʠʪʘʣʦʤ, ʪʨʫʜʦʤ ʠ ʤʘʪʝʨʠʘʣʴʥʳʤʠ ʨʝʩʫʨʩʘʤʠ [1]. ʇʦʵʪʦʤʫ ʤʠʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ 

ʧʝʨʝʰʣʘ ʚ ʬʘʟʫ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʪʦ ʝʩʪʴ ʩʠʩʪʝʤʳ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, ʚ ʢʦʪʦʨʦʡ 

ʠʥʬʦʨʤʘʮʠʷ ʩʪʘʣʘ ʚʘʞʥʝʡʰʠʤ ʨʝʩʫʨʩʦʤ ʥʝ ʪʦʣʴʢʦ ʩʬʝʨʳ ʫʩʣʫʛ, ʥʦ ʠ ʚʩʝʭ ʜʨʫʛʠʭ ʥʘʧʨʘʚʣʝʥʠʡ 

ʜʝʷʪʝʣʴʥʦʩʪʠ. 
ʆʜʥʘʢʦ ʠʥʬʦʨʤʘʪʠʟʘʮʠʷ ʵʢʦʥʦʤʠʢʠ ʥʝ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʪʦʣʴʢʦ ʵʪʠʤ. ɺʥʝʜʨʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʧʨʦʜʫʢʪʦʚ, ʧʝʨʝʭʦʜ ʢ ʚʝʜʝʥʠʶ ʙʠʟʥʝʩʘ ʚ ʚʠʨʪʫʘʣʴʥʦʡ ʩʨʝʜʝ, 

ʧʦʷʚʣʝʥʠʝ ʠ ʙʳʩʪʨʦʝ ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʦʡ ʚʘʣʶʪʳ ʧʦʟʚʦʣʠʣʠ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 
ʨʘʟʨʘʙʦʪʢʠ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʧʨʦʛʨʘʤʤʳ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ. ʉʦʛʣʘʩʥʦ ʦʧʨʝʜʝʣʝʥʠʶ, 

ʜʘʥʥʦʤʫ ʚ ʧʨʦʛʨʘʤʤʝ çʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè çʎʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʭʦʟʷʡʩʪʚʝʥʥʫʶ ʜʝʷʪʝʣʴʥʦʩʪʴ, ʢʣʶʯʝʚʳʤ ʬʘʢʪʦʨʦʤ ʧʨʦʠʟʚʦʜʩʪʚʘ ʚ ʢʦʪʦʨʦʡ 
ʷʚʣʷʶʪʩʷ ʜʘʥʥʳʝ ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʝè [2, ʩ. 4ï5]. ʂʦʩʚʝʥʥʦʝ ʚʣʠʷʥʠʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʵʢʦʥʦʤʠʢʠ ʟʥʘʯʠʪʝʣʴʥʦ ʩʫʱʝʩʪʚʝʥʥʝʝ, ʯʝʤ 

ʧʨʷʤʦʡ ʵʬʬʝʢʪ ʦʪ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʢʦʥʢʨʝʪʥʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʧʨʦʜʫʢʪʦʚ.  

 

ɸʅɸʃʀɿ ʇʋɹʃʀʂɸʎʀʁ, ʄɸʊɽʈʀɸʃʆɺ, ʄɽʊʆɼʆɺ 

ʈʘʟʚʠʪʠʝ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʩʪʘʥʦʚʠʪʩʷ ʦʙʲʝʢʪʠʚʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʠ ʨʝʘʣʴʥʦʩʪʴʶ ʥʝ 

ʪʦʣʴʢʦ ʥʘ ʤʠʨʦʚʦʤ ʫʨʦʚʥʝ, ʥʦ ʠ ʥʘ ʚʩʝʭ ʥʠʞʝʩʪʦʷʱʠʭ ʫʨʦʚʥʷʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, ʧʦʩʢʦʣʴʢʫ 
ʠʥʬʦʨʤʘʮʠʷ ʷʚʣʷʝʪʩʷ ʦʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʨʝʩʫʨʩʦʚ ʵʢʦʥʦʤʠʢʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ʉʦʛʣʘʩʥʦ ʜʘʥʥʳʤ, ʧʨʝʜʩʪʘʚʣʝʥʥʳʤ ʚ ʜʦʢʣʘʜʝ ʢʦʤʠʩʩʠʠ ʖʅʂɸɼ 

ʆʆʅ çʀʥʚʝʩʪʠʮʠʠ ʠ ʮʠʬʨʦʚʘʷ ʵʢʦʥʦʤʠʢʘè [3], ʚ ʨʝʡʪʠʥʛʝ 100 ʢʨʫʧʥʝʡʰʠʭ ʤʥʦʛʦʥʘʮʠʦʥʘʣʴʥʳʭ 
ʧʨʝʜʧʨʠʷʪʠʡ (ʄʅʇ) 19 ʦʪʥʦʩʷʪʩʷ ʢ ʀʂʊ-ʢʦʤʧʘʥʠʷʤ, ʘ 10 ï ʮʠʬʨʦʚʳʝ ʄʅʇ. ʕʪʠ ʧʨʝʜʧʨʠʷʪʠʷ 

ʦʪʣʠʯʘʶʪʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʣʠʢʚʠʜʥʦʩʪʠ ʟʘ ʩʯʝʪ ʟʥʘʯʠʪʝʣʴʥʦʡ ʜʦʣʠ ʥʝʤʘʪʝʨʠʘʣʴʥʳʭ ʘʢʪʠʚʦʚ, 

ʠʤʝʶʱʠʭ ʚʳʩʦʢʫʶ ʩʪʦʠʤʦʩʪʴ. ɿʘ ʧʷʪʴ ʣʝʪ (2010 ï 2015 ʛʛ.) ʠʭ ʘʢʪʠʚʳ ʫʚʝʣʠʯʠʣʠʩʴ ʥʘ 65%, 

ʦʧʝʨʘʮʠʦʥʥʘʷ ʧʨʠʙʳʣʴ ï ʥʘ 30 %. ɺʦ ʚʩʝʭ ʩʪʨʘʥʘʭ ʨʘʩʪʝʪ ʯʠʩʣʝʥʥʦʩʪʴ ʨʘʙʦʪʥʠʢʦʚ, ʟʘʥʷʪʳʭ ʚ 
ʩʬʝʨʝ ʀʂʊ, ʚ ʪʦʤ ʯʠʩʣʝ ʠʟ-ʟʘ ʚʳʩʦʢʦʡ ʚʦʩʪʨʝʙʦʚʘʥʥʦʩʪʠ ʵʪʠʭ ʧʨʦʬʝʩʩʠʡ ʠ ʠʭ ʚʳʩʦʢʦʡ 

ʦʧʣʘʯʠʚʘʝʤʦʩʪʠ. ɹʠʟʥʝʩ ʚʩʝ ʙʦʣʴʰʝ ʠʩʧʦʣʴʟʫʝʪ ʩʝʪʝʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʠ ʚʠʨʪʫʘʣʴʥʫʶ ʩʨʝʜʫ ʜʣʷ 



ʕʢʦʥʦʤʠʢʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ˉ 1 (66) 2018 ʛ. 
 

81 

 

ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ, ʩʥʠʞʝʥʠʷ ʦʧʝʨʘʮʠʦʥʥʳʭ ʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ 

ʟʘʪʨʘʪ, ʘ ʪʘʢʞʝ ʫʩʢʦʨʝʥʠʷ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ.  

ɸʥʘʣʠʟ ʧʫʙʣʠʢʘʮʠʡ ʧʦ ʠʩʩʣʝʜʦʚʘʥʠʶ ʧʨʦʙʣʝʤ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʈʦʩʩʠʠ ʧʦʢʘʟʘʣ, ʯʪʦ 

ʘʢʪʫʘʣʴʥʦʩʪʴ ʵʪʦʡ ʪʝʤʳ ʦʙʫʩʣʦʚʣʝʥʘ ʥʝ ʪʦʣʴʢʦ ʧʨʠʥʮʠʧʠʘʣʴʥʦʡ ʥʦʚʠʟʥʦʡ ʩʪʨʫʢʪʫʨʳ ʵʢʦʥʦʤʠʢʠ 
ʥʦʚʦʛʦ ʪʠʧʘ, ʥʦ ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʧʝʨʝʩʪʨʦʡʢʠ ʚʩʝʭ ʦʩʥʦʚʥʳʭ ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʙʱʝʩʪʚʘ.  

ɹ.ʇʘʥʴʰʠʥ ʫʢʘʟʳʚʘʝʪ ʥʘ ʪʦ, ʯʪʦ ʵʬʬʝʢʪʠʚʥʦʝ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ ʮʠʬʨʦʚʦʡ  ʵʢʦʥʦʤʠʢʠ ʚʦʟʤʦʞʥʦ 

ʪʦʣʴʢʦ ʧʨʠ ʛʣʫʙʦʢʦʤ ʧʨʦʥʠʢʥʦʚʝʥʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚʦ ʚʩʝ 
ʦʙʣʘʩʪʠ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʥʘ ʚʘʞʥʫʶ ʨʦʣʴ ʙʦʣʴʰʠʭ ʤʘʩʩʠʚʦʚ ʜʘʥʥʳʭ ʠ, ʩʣʝʜʦʚʘʪʝʣʴʥʦ, 

ʠʥʩʪʨʫʤʝʥʪʘʨʠʷ ʠʭ ʘʥʘʣʠʟʘ ʠ ʦʙʨʘʙʦʪʢʠ [10]. ɹʦʣʴʰʦʡ ʫʜʝʣʴʥʳʡ ʚʝʩ ʙʫʜʝʪ ʟʘʥʠʤʘʪʴ ʩʬʝʨʘ ʀʂʊ-

ʫʩʣʫʛ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ, ʧʨʝʜʧʦʩʳʣʢʠ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ 
ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ ʥʘ ʤʘʢʨʦʫʨʦʚʥʝ, ʪʦʛʜʘ ʢʘʢ ʨʝʘʣʠʟʘʮʠʷ ʩʠʩʪʝʤʳ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ 

ʥʘ ʫʨʦʚʥʝ ʠʤʝʥʥʦ ʩʫʙʲʝʢʪʦʚ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ. ʈʘʟʣʠʯʥʳʝ ʘʩʧʝʢʪʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʮʠʬʨʦʚʦʡ 

ʵʢʦʥʦʤʠʢʠ ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʩʝʨʠʠ ʧʫʙʣʠʢʘʮʠʡ ʢʦʣʣʝʢʪʠʚʘ ʘʚʪʦʨʦʚ ʧʦʜ ʨʫʢʦʚʦʜʩʪʚʦʤ 

ɺ.ʇ. ʂʫʧʨʠʷʥʦʚʩʢʦʛʦ. ɺ ʯʘʩʪʥʦʩʪʠ, ʚ ʨʘʙʦʪʝ [9] ʧʨʦʚʦʜʠʪʩʷ ʘʥʘʣʠʟ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʨʝʩʫʨʩʦʚ 
ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ, ʫʢʘʟʳʚʘʝʪʩʷ, ʯʪʦ ʠʥʬʦʨʤʘʮʠʷ ʩʪʘʥʦʚʠʪʩʷ ʦʩʥʦʚʥʳʤ ʵʢʦʥʦʤʠʯʝʩʢʠʤ 

ʨʝʩʫʨʩʦʤ, ʘ ʤʘʩʰʪʘʙ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʛʨʘʥʠʯʠʚʘʝʪʩʷ ʣʠʰʴ ʧʨʦʩʪʨʘʥʩʪʚʦʤ 

ʛʣʦʙʘʣʴʥʦʡ ʩʝʪʠ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʤʝʥʷʶʪʩʷ ʧʦʜʭʦʜʳ ʢ ʫʧʨʘʚʣʝʥʠʶ ʙʠʟʥʝʩʦʤ, ʯʪʦ ʥʝ 
ʤʦʞʝʪ ʥʝ ʙʳʪʴ ʫʯʪʝʥʦ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʢʦʥʮʝʧʮʠʠ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʚ 

ʮʠʬʨʦʚʫʶ. 

 

ʎɽʃʔ ʀ ʇʆʉʊɸʅʆɺʂɸ ɿɸɼɸʏʀ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʎʝʣʴʶ ʠʩʩʣʝʜʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨ ʧʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʤʫ ʨʘʟʚʠʪʠʶ 

ʢʨʳʤʩʢʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʚʳʷʚʣʝʥʠʝ ʦʩʦʙʝʥʥʦʩʪʝʡ ʨʘʟʚʠʪʠʷ ʨʝʛʠʦʥʘ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ 

ʠʟʫʯʝʥʠʷ ʨʝʡʪʠʥʛʦʚʦʡ ʦʮʝʥʢʠ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ ʦʙʦʩʥʦʚʘʥʠʝ 
ʢʦʥʮʝʧʮʠʠ ʫʧʨʘʚʣʝʥʠʷ ʨʘʟʚʠʪʠʝʤ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʈʝʩʧʫʙʣʠʢʝ ʂʨʳʤ. 

 

ʆʉʅʆɺʅʆʁ ʈɸɿɼɽʃ 
ʈʝʩʧʫʙʣʠʢʘ ʂʨʳʤ ʚʦʰʣʘ ʚ ʩʦʩʪʘʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʩ ʥʠʟʢʠʤ ʫʨʦʚʥʝʤ ʨʘʟʚʠʪʠʷ 

ʩʝʪʝʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʜʦʩʪʫʧʘ ʢ ʠʥʬʦʨʤʘʮʠʠ. ʇʦ ʜʘʥʥʳʤ ʈʦʩʩʠʡʩʢʦʡ ʘʩʩʦʮʠʘʮʠʠ ʵʣʝʢʪʨʦʥʥʳʭ 

ʢʦʤʤʫʥʠʢʘʮʠʡ [7], ʚ 2014 ʛʦʜʫ ʦʭʚʘʪ ʩʝʪʴʶ Internet ʩʦʩʪʘʚʣʷʣʦ ʤʝʥʝʝ 27 %, ʚ ʪʦ ʚʨʝʤʷ ʢʘʢ ʚ 

ʨʝʛʠʦʥʘʭ ʈʦʩʩʠʠ ʜʦʩʪʠʛʣʦ ʙʦʣʝʝ 50 %, ʘ ʚ ʢʨʫʧʥʳʭ ʛʦʨʦʜʘʭ ï ʙʦʣʝʝ 70 %. ɹʳʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ 
ʦʪʩʪʘʚʘʥʠʝ ʠ ʚ ʩʪʝʧʝʥʠ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʧʨʦʮʝʩʩʦʚ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʨʘʟʣʠʯʥʳʭ ʫʨʦʚʥʷʭ 

ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ. ʇʦʵʪʦʤʫ ʚ ʨʝʛʠʦʥ ʙʳʣʠ ʥʘʧʨʘʚʣʝʥʳ ʟʥʘʯʠʪʝʣʴʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʠʥʚʝʩʪʠʮʠʠ ʜʣʷ 

ʧʨʝʦʜʦʣʝʥʠʷ ʵʪʦʛʦ ʨʘʟʨʳʚʘ. ɺ ʪʘʙʣʠʮʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʜʘʥʥʳʝ ʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʠ ʧʦ ʠʩʩʣʝʜʫʝʤʦʤʫ 
ʥʘʧʨʘʚʣʝʥʠʶ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʠ ʛ. ʉʝʚʘʩʪʦʧʦʣʷ, ʘ ʪʘʢʞʝ ʣʠʜʝʨʘ ʧʦ ʚʥʝʜʨʝʥʠʶ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-

ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʛ. ʄʦʩʢʚʳ ʠ ʈʝʩʧʫʙʣʠʢʠ ɼʘʛʝʩʪʘʥ, ʢʦʪʦʨʘʷ ʠ ʧʦ ʛʝʦʛʨʘʬʠʯʝʩʢʦʤʫ 

ʧʦʣʦʞʝʥʠʶ, ʠ ʧʦ ʩʪʝʧʝʥʠ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʚ 2015 ʛʦʜʫ ʩʨʘʚʥʠʤʘ ʩ ʂʨʳʤʦʤ.  
 

ʊʘʙʣʠʮʘ 1. 

ʆʙʲʝʤʳ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ* 

ʅʘʠʤʝʥʦʚʘʥʠʝ ʩʫʙʲʝʢʪʘ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʏʠʩʣʝʥʥʦʩʪʴ 
ʥʘʩʝʣʝʥʠʷ 
(ʪʳʩ. ʯʝʣ) 

ʆʙʲʝʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 
(ʪʳʩ. ʨʫʙ./ʪʳʩ. ʯʝʣ. 
ʥʘʩʝʣʝʥʠʷ) 

ʆʙʲʝʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 
(ʪʳʩ. ʨʫʙ.) 

ʆʪʥʦʩʠʪʝʣʴʥʳʡ 
ʧʨʠʨʦʩʪ, 

% 
2015 ʛ. 2016 ʛ. 2015 ʛ. 2016 ʛ. 

ʛ. ʄʦʩʢʚʘ 12198 1135 1197 13838543 14602357 5,5 

ʈʝʩʧʫʙʣʠʢʘ ɼʘʛʝʩʪʘʥ 2990 22 24 65998 70902 7,4 

ʈʝʩʧʫʙʣʠʢʘ ʂʨʳʤ 1896 35 331 66129 627277 848,6 

ʛ. ʉʝʚʘʩʪʦʧʦʣʴ 399 251 752 100001 300000 200,0 

* ʠʩʪʦʯʥʠʢ: ʜʘʥʥʳʝ ʄʠʥʢʦʤʩʚʷʟʠ [5] 

 

ʀʟ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ ʚʠʜʥʦ, ʯʪʦ ʈʝʩʧʫʙʣʠʢʘ ʂʨʳʤ ʠ ʛ. ʉʝʚʘʩʪʦʧʦʣʴ ʧʦ ʩʦʩʪʦʷʥʠʶ ʥʘ 

2015 ʛʦʜ ʧʦ ʯʠʩʣʝʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʩʨʘʚʥʠʤʳ ʈʝʩʧʫʙʣʠʢʦʡ ɼʘʛʝʩʪʘʥ. ʅʦ ʦʙʲʝʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 

ʥʘ ʪʳʩʷʯʫ ʯʝʣʦʚʝʢ ʥʘʩʝʣʝʥʠʷ ʩʦʩʪʘʚʠʣ ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ 35 ʠ 251 ʤʣʥ. ʨʫʙ., ʯʪʦ ʩʫʱʝʩʪʚʝʥʥʦ ʚʳʰʝ, 
ʯʝʤ ʚ ʈʝʩʧʫʙʣʠʢʝ ɼʘʛʝʩʪʘʥ (22 ʤʣʥ. ʨʫʙ.). ɺ 2016 ʛʦʜʫ ʚ ʨʝʡʪʠʥʛʝ ʄʠʥʢʦʤʩʚʷʟʠ ʧʦ ʩʪʝʧʝʥʠ 

ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʵʢʦʥʦʤʠʢʠ ʈʝʩʧʫʙʣʠʢʘ ɼʘʛʝʩʪʘʥ ʟʘʥʠʤʘʣʘ 82-ʝ ʤʝʩʪʦ, ʘ ʈʝʩʧʫʙʣʠʢʘ ʂʨʳʤ (ʈʂ) ʠ 

ʛ. ʉʝʚʘʩʪʦʧʦʣʴ, ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ, 85-ʝ ʠ 84-ʝ ʤʝʩʪʘ. ɺ ʵʪʦʤ ʞʝ ʛʦʜʫ ʦʙʲʝʤʳ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ 



ʕʢʦʥʦʤʠʢʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ˉ 1 (66) 2018 ʛ. 
 

82 

 

ʚʳʨʦʩʣʠ ʥʘ 848,6 % (ʈʂ) ʠ 200 % (ʛ. ʉʝʚʘʩʪʦʧʦʣʴ). ʈʝʡʪʠʥʛʦʚʦʝ ʦʮʝʥʠʚʘʥʠʝ ʜʦʩʪʠʛʥʫʪʳʭ 

ʨʝʟʫʣʴʪʘʪʦʚ, ʧʨʦʚʝʜʝʥʥʦʝ ʚ 2017 ʛʦʜʫ, ʧʦʢʘʟʘʣʦ, ʯʪʦ ʈʝʩʧʫʙʣʠʢʘ ʂʨʳʤ ʧʦ ʫʨʦʚʥʶ 

ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʟʘʥʷʣʘ 83-ʝ ʤʝʩʪʦ, ʛ. ʉʝʚʘʩʪʦʧʦʣʴ ï 80-ʝ ʤʝʩʪʦ, ʪʦʛʜʘ ʢʘʢ ʈʝʩʧʫʙʣʠʢʘ ɼʘʛʝʩʪʘʥ 

ʠʟʤʝʥʠʣʘ ʩʚʦʝ ʧʦʣʦʞʝʥʠʝ ʚ ʨʝʡʪʠʥʛʦʚʦʡ ʪʘʙʣʠʮʝ ʟʘ ʵʪʦʪ ʞʝ ʧʝʨʠʦʜ ʩ 82-ʛʦ ʥʘ 75-ʝ. ʊʘʢʠʤ 
ʦʙʨʘʟʦʤ, ʠʥʬʦʨʤʘʪʠʟʘʮʠʷ ʵʢʦʥʦʤʠʢʠ ɼʘʛʝʩʪʘʥʘ, ʧʨʦʚʦʜʠʪʩʷ ʧʨʠ ʤʝʥʴʰʠʭ ʦʙʲʝʤʘʭ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʙʦʣʝʝ ʚʳʩʦʢʠʤʠ ʪʝʤʧʘʤʠ, ʯʝʤ ʂʨʳʤʘ. 

ʈʝʡʪʠʥʛʦʚʘʷ ʦʮʝʥʢʘ ʧʨʦʠʟʚʝʜʝʥʘ ʧʦ ʩʝʤʠ ʩʫʙʠʥʜʝʢʩʘʤ: ʯʝʣʦʚʝʯʝʩʢʠʡ ʢʘʧʠʪʘʣ (ʥʘʣʠʯʠʝ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʘʜʨʦʚ ʚ ʩʬʝʨʝ ʀʂʊ), ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʂʊ ʚ ʜʦʤʦʭʦʟʷʡʩʪʚʘʭ ʠ ʥʘʩʝʣʝʥʠʝʤ 

(ʩʪʝʧʝʥʴ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʥʘʩʝʣʝʥʠʷ), ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʂʊ ʚ ʦʩʥʦʚʥʳʭ ʩʬʝʨʘʭ ʩʦʮʠʘʣʴʥʦ-

ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ (ʀʂʊ ʚ ʢʫʣʴʪʫʨʝ, ʀʂʊ ʚ ʩʬʝʨʝ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʠ ʪʦʨʛʦʚʣʝ, 
ʀʂʊ ʚ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʠ), ʥʘʣʠʯʠʝ ʨʘʟʚʠʪʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʀʂʊ, ʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʧʨʘʚʠʪʝʣʴʩʪʚʘ. 

ʂʘʢ ʢʦʥʩʪʘʪʠʨʦʚʘʥʦ ʚ ʂʦʥʮʝʧʮʠʠ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʥʘ 2018 ʛʦʜ, ʠʤʝʶʪʩʷ 

ʧʨʦʙʣʝʤʳ ʚ ʦʨʛʘʥʠʟʘʮʠʠ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ (ʦʪʩʫʪʩʪʚʠʝ ʝʜʠʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 
ʩʪʘʥʜʘʨʪʘ ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ ʠ ʵʣʝʢʪʨʦʥʥʦʡ ʮʠʬʨʦʚʦʡ ʧʦʜʧʠʩʠ, ʦʨʛʘʥʳ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʠ ʦʨʛʘʥʳ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʝ ʦʩʥʘʱʝʥʳ ʩʠʩʪʝʤʘʤʠ 

ʵʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ), ʚ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʦʪʨʘʩʣʝʡ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʭʦʟʷʡʩʪʚʘ (ʥʠʟʢʠʡ 
ʫʨʦʚʝʥʴ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ, ʜʨʫʛʠʭ ʦʪʨʘʩʣʝʡ), ʥʠʟʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʬʠʥʘʥʩʦʚʳʭ, ʤʘʪʝʨʠʘʣʴʥʳʭ, ʢʘʜʨʦʚʳʭ ʨʝʩʫʨʩʦʚ [6].  

ʅʦ ʦʩʥʦʚʥʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ï ʧʨʠʤʝʥʝʥʠʝ ʮʠʬʨʦʚʳʭ ʠʥʪʝʨʥʝʪ-
ʪʝʭʥʦʣʦʛʠʡ ʚ ʧʨʦʮʝʩʩʝ ʧʨʦʠʟʚʦʜʩʪʚʘ ʪʦʚʘʨʦʚ ʠ ʫʩʣʫʛ ʠ ʪʦʨʛʦʚʣʠ ʠʤʠ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʜʦʣʞʥʳ 

ʙʳʪʴ ʨʘʟʚʠʪʳ ʥʝ ʪʦʣʴʢʦ ʧʨʦʠʟʚʦʜʩʪʚʦ ʠ ʨʝʘʣʠʟʘʮʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ 

ʪʝʭʥʦʣʦʛʠʡ, ʥʦ ʠ, ʩʘʤʦʝ ʛʣʘʚʥʦʝ, ʢʘʥʘʣʳ ʜʚʠʞʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʚ ʮʠʬʨʦʚʦʡ ʬʦʨʤʝ, ʢʦʪʦʨʳʝ 

ʧʦʜʜʝʨʞʠʚʘʶʪ ʪʝʭʥʦʣʦʛʠʠ ʛʣʦʙʘʣʴʥʳʭ ʢʦʤʧʴʶʪʝʨʥʳʭ ʩʝʪʝʡ, ʩʠʩʪʝʤʳ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ 
ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ, ʘ ʪʘʢʞʝ ʟʘʱʠʪʳ ʧʨʘʚ ʠʥʪʝʣʣʝʢʪʫʘʣʴʥʦʡ ʩʦʙʩʪʚʝʥʥʦʩʪʠ, ʘ ʪʘʢʞʝ 

ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʠ ʙʠʟʥʝʩ-ʧʦʪʦʢʘʤʠ. ʆʩʦʙʫʶ ʨʦʣʴ ʠʛʨʘʝʪ ʩʝʢʪʦʨ ʦʢʘʟʘʥʠʷ 

ʫʩʣʫʛ ʚ ʩʬʝʨʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦ-ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ. ʇʨʠ ʵʪʦʤ ʨʦʣʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ 
ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʥʝ ʷʚʣʷʝʪʩʷ ʢʣʶʯʝʚʦʡ, ʥʦ ʩʪʘʥʦʚʠʪʩʷ ʦʙʝʩʧʝʯʠʚʘʶʱʝʡ. 

ɼʝʡʩʪʚʠʪʝʣʴʥʦ, ʝʩʣʠ ʙʦʣʴʰʘʷ ʯʘʩʪʴ ʧʨʠʙʳʣʠ ʢʦʤʧʘʥʠʠ, ʦʩʫʱʝʩʪʚʣʷʶʱʝʡ ʙʠʟʥʝʩ ʚ ʮʠʬʨʦʚʦʡ 

ʬʦʨʤʝ, ʧʦʣʫʯʘʝʪʩʷ ʚʥʝ ʛʨʘʥʠʮ ʜʘʥʥʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ, ʪʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ 

ʫʧʨʘʚʣʝʥʠʝ ʜʦʣʞʥʦ ʙʳʪʴ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʩʦʟʜʘʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦ ʙʣʘʛʦʧʨʠʷʪʥʳʭ ʫʩʣʦʚʠʡ ʚʣʦʞʝʥʠʷ 
ʧʦʣʫʯʝʥʥʳʭ ʩʨʝʜʩʪʚ ʚ ʥʘʮʠʦʥʘʣʴʥʳʡ ʙʠʟʥʝʩ. 

ʆʜʥʦʡ ʠʟ ʧʨʠʯʠʥ ʥʠʟʢʦʛʦ ʫʨʦʚʥʷ ʦʪʜʘʯʠ ʦʪ ʠʥʚʝʩʪʠʮʠʡ ʤʦʞʥʦ ʥʘʟʚʘʪʴ ʥʝʜʦʩʪʘʪʦʯʥʦʝ 

ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʩʠʩʪʝʤʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʩʦʮʠʘʣʴʥʦ-
ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʨʝʛʠʦʥʘ. ʉʠʣʘ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʂʊ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʠʭ ʦʧʦʩʨʝʜʦʚʘʥʥʦʤ 

ʚʣʠʷʥʠʠ ʥʘ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʵʢʦʥʦʤʠʢʠ ʚ ʮʝʣʦʤ: ʧʝʨʝʭʦʜ ʥʘ ʮʠʬʨʦʚʳʝ ʧʨʦʮʝʩʩʳ ʠ ʪʝʭʥʦʣʦʛʠʠ 

ʧʦʚʳʰʘʝʪ ʩʢʦʨʦʩʪʴ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ, ʩʦʢʨʘʱʘʝʪ ʮʝʧʦʯʢʠ ʩʦʟʜʘʥʠʷ ʩʪʦʠʤʦʩʪʠ ʦʪ ʧʨʦʠʟʚʦʜʩʪʚʘ ʜʦ 
ʧʦʪʨʝʙʣʝʥʠʷ ʚʦ ʚʩʝʭ ʩʝʢʪʦʨʘʭ ʵʢʦʥʦʤʠʢʠ, ʜʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʨʝʘʣʠʟʘʮʠʠ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʧʦʜʭʦʜʘ 

ʢ ʧʦʪʨʝʙʥʦʩʪʷʤ ʢʘʞʜʦʛʦ ʢʣʠʝʥʪʘ ʠ ʜʨʫʛʠʝ.  

ʋʧʨʘʚʣʝʥʠʝ ʨʝʛʠʦʥʘʣʴʥʳʤ ʨʘʟʚʠʪʠʝʤ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʠʩʧʦʣʴʟʫʝʪ ʧʨʝʠʤʫʱʝʩʪʚʝʥʥʦ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʳʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʣʘʥʦʚ. ʅʦ 
ʚʳʩʦʢʠʡ ʜʠʥʘʤʠʟʤ ʠʥʬʦʨʤʘʮʠʠ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʠ ʚʦʟʤʦʞʥʦʩʪʴ ʙʳʩʪʨʦʡ ʘʜʘʧʪʘʮʠʠ ʩʠʩʪʝʤʳ 

ʫʧʨʘʚʣʝʥʠʷ ʢ ʠʟʤʝʥʝʥʠʷʤ ʚʠʨʪʫʘʣʴʥʦʡ ʩʨʝʜʳ. ʉʣʝʜʦʚʘʪʝʣʴʥʦ, ʥʝʦʙʭʦʜʠʤʦ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʥʦʚʳʝ 

ʪʝʭʥʦʣʦʛʠʠ ʫʧʨʘʚʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʪ ʤʘʢʩʠʤʘʣʴʥʦ ʩʦʢʨʘʪʠʪʴ ʮʝʧʦʯʢʠ ʧʨʠʥʷʪʠʷ 
ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ, ʫʧʨʦʩʪʠʪʴ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʙʠʟʥʝʩʘ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ 

ʩʪʨʫʢʪʫʨ, ʥʘʩʝʣʝʥʠʷ ʠ ʛʦʩʫʜʘʨʩʪʚʘ, 

ʂʘʢ ʧʦʢʘʟʘʣ ʦʧʳʪ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ, ʢʦʤʧʘʥʠʠ, 
ʠʩʧʦʣʴʟʫʶʱʠʝ ʀʂʊ, ʠʤʝʶʪ ʚʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʦʙʝʩʧʝʯʝʥʠʷ ʣʠʢʚʠʜʥʦʩʪʠ ʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʘʢʪʠʚʦʚ. ʊʘʢ, ʚʝʜʫʱʠʝ ʄʇʀ, ʠʤʝʶʪ 73 % ʚʘʣʦʚʦʡ ʚʳʨʫʯʢʠ ʦʪ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʜʫʢʪʘ 

ʟʘʨʫʙʝʞʦʤ, ʧʨʠ ʵʪʦʤ ʠʤʝʷ ʚ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ ʣʠʰʴ 41% ʩʚʦʠʭ ʘʢʪʠʚʦʚ. ʅʦ ʵʪʠ ʧʨʝʠʤʫʱʝʩʪʚʘ 

ʜʦʩʪʠʛʘʶʪʩʷ ʥʝ ʪʦʣʴʢʦ ʧʨʠ ʥʘʣʠʯʠʠ ʨʘʟʚʠʪʦʡ ʠ ʩʙʘʣʘʥʩʠʨʦʚʘʥʥʦʡ ʮʠʬʨʦʚʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʥʦ 
ʠ ʩʬʦʨʤʠʨʦʚʘʥʥʦʛʦ ʮʠʬʨʦʚʦʛʦ ʩʝʢʪʦʨʘ ʵʢʦʥʦʤʠʢʠ: ʧʨʝʜʧʨʠʷʪʠʡ, ʧʨʦʠʟʚʦʜʷʱʠʭ ʠ ʚʥʝʜʨʷʶʱʠʭ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʧʨʦʜʫʢʪʳ, ʘ ʪʘʢʞʝ ʚʳʩʦʢʦʛʦ ʫʨʦʚʥʷ ʚʥʝʜʨʝʥʠʷ ʀʂʊ ʚ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʤʧʘʥʠʡ 

ʠʥʳʭ ʩʝʢʪʦʨʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ.  
ʂ ʩʦʞʘʣʝʥʠʶ, ʘʥʘʣʠʟ ʂʦʥʮʝʧʮʠʠ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʥʘ 2018 ʛʦʜ 



ʕʢʦʥʦʤʠʢʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ˉ 1 (66) 2018 ʛ. 
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ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʦʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʷʚʣʷʶʪʩʷ ʦʙʝʩʧʝʯʝʥʠʝ ʜʦʩʪʫʧʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ 

ʫʩʣʫʛ, ʩʙʦʨ ʠ ʦʙʨʘʙʦʪʢʘ ʜʘʥʥʳʭ, ʩʦʟʜʘʥʠʝ ʙʦʣʴʰʠʭ ʙʘʟ ʜʘʥʥʳʭ ʠ ʦʨʛʘʥʠʟʘʮʠʷ ʵʣʝʢʪʨʦʥʥʦʛʦ 

ʜʦʢʫʤʝʥʪʦʦʙʦʨʦʪʘ, ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʟʥʘʥʠʡ, ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ ʚ ʩʬʝʨʝ ʀʂʊ ʫ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʧʨʦʜʫʢʪʘʤʠ ʠ ʨʝʩʫʨʩʘʤʠ, ʥʦ ʥʝʜʦʩʪʘʪʦʯʥʦ ʧʨʦʨʘʙʦʪʘʥʳ ʤʝʨʳ ʧʦ 
ʩʪʠʤʫʣʠʨʦʚʘʥʠʶ ʚʥʝʜʨʝʥʠʷ ʮʠʬʨʦʚʳʭ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʜʝʷʪʝʣʴʥʦʩʪʴ ʢʦʤʧʘʥʠʡ 

ʙʶʜʞʝʪʦʦʙʨʘʟʫʶʱʠʭ ʦʪʨʘʩʣʝʡ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ. ʊʦ ʝʩʪʴ, ʨʘʟʨʘʙʦʪʘʥʳ ʤʝʨʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʷ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦʡ ʩʪʨʫʢʪʫʨʳ, ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʠ ʩʦʟʜʘʥʠʝ 
ʙʣʘʛʦʧʨʠʷʪʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʣʠʤʘʪʘ ʜʣʷ ʨʘʟʚʠʪʠʷ ʠʥʪʝʨʥʝʪ-ʙʠʟʥʝʩʘ ʚ ʵʪʦʡ ʢʦʥʮʝʧʮʠʠ ʥʝ 

ʦʪʨʘʞʝʥʳ. 

 

ɺʓɺʆɼʓ 
ʈʘʟʚʠʪʠʝ ʮʠʬʨʦʚʦʡ ʵʢʦʥʦʤʠʢʠ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʡ ʩʪʨʘʪʝʛʠʯʝʩʢʦʡ ʮʝʣʴʶ ʜʣʷ ʨʝʛʠʦʥʘ. 

ʐʠʨʦʢʦʝ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʀʂʊ ʚ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ ʦʪʨʘʩʣʝʡ ʧʦʟʚʦʣʠʪ ʚ ʢʦʨʦʪʢʠʝ ʩʨʦʢʠ ʜʦʩʪʠʯʴ 

ʟʥʘʯʠʪʝʣʴʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ. ɺ ʈʝʩʧʫʙʣʠʢʝ ʂʨʳʤ ʥʘ ʪʝʢʫʱʠʡ ʤʦʤʝʥʪ ʬʦʨʤʠʨʫʝʪʩʷ 
ʦʨʛʘʥʠʟʘʮʠʦʥʥʘʷ ʩʪʨʫʢʪʫʨʘ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʪʠʟʘʮʠʝʡ ʵʢʦʥʦʤʠʢʠ. ʆʩʫʱʝʩʪʚʣʝʥʳ ʧʨʦʛʨʘʤʤʳ 

ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ ʦʪʜʝʣʴʥʳʭ ʝʸ ʦʪʨʘʩʣʝʡ (ʚ ʯʘʩʪʥʦʩʪʠ, ʩʬʝʨʳ ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ). ʅʦ ʜʣʷ 

ʜʦʩʪʠʞʝʥʠʷ ʮʝʣʠ ʨʘʟʚʠʪʠʷ ʮʠʬʨʦʚʦʡ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʥʝʦʙʭʦʜʠʤʦ ʩʬʦʨʤʠʨʦʚʘʪʴ 
ʨʘʟʚʠʪʳʡ ʮʠʬʨʦʚʦʡ ʩʝʢʪʦʨ ʵʢʦʥʦʤʠʢʠ, ʨʘʟʨʘʙʦʪʘʪʴ ʢʦʤʧʣʝʢʩʥʫʶ ʩʠʩʪʝʤʫ ʠʥʬʦʨʤʘʪʠʟʘʮʠʠ 

ʧʨʦʮʝʩʩʦʚ ʵʢʦʥʦʤʠʢʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʨʘʟʨʘʙʦʪʘʪʴ ʠ ʨʝʘʣʠʟʦʚʘʪʴ ʤʝʨʦʧʨʠʷʪʠʷ 

ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʀʂʊ ʚ ʙʶʜʞʝʪʦʦʙʨʘʟʫʶʱʠʭ ʦʪʨʘʩʣʷʭ ʨʝʩʧʫʙʣʠʢʠ, ʢʦʪʦʨʳʝ 
ʧʦʟʚʦʣʷʪ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ. 

 

ʇɽʈʉʇɽʂʊʀɺʓ ɼɸʃʔʅɽʁʐʀʍ ʀʉʉʃɽɼʆɺɸʅʀʁ 

ʊʘʢ ʢʘʢ ʧʨʦʙʣʝʤʳ ʪʨʘʥʩʬʦʨʤʘʮʠʠ ʨʝʛʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʮʠʬʨʦʚʫʶ ʬʦʨʤʫ 
ʤʥʦʛʦʘʩʧʝʢʪʥʳ ʠ ʤʥʦʛʦʧʣʘʥʦʚʳ, ʪʦ ʜʘʣʴʥʝʡʰʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʦʣʞʥʳ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʰʠʨʦʢʦʤ 

ʩʧʝʢʪʨʝ ʥʘʧʨʘʚʣʝʥʠʡ. ʆʩʦʙʫʶ ʨʦʣʴ ʩʣʝʜʫʝʪ ʦʪʚʝʩʪʠ ʨʘʟʨʘʙʦʪʢʝ ʬʦʨʤʘʣʠʟʦʚʘʥʥʳʭ ʤʝʪʦʜʦʚ 

ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʧʦʪʦʢʘʤʠ, ʪʘʢ ʢʘʢ ʧʨʝʜʩʪʘʚʣʷʝʪʩʷ ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ ʨʘʟʚʠʚʘʪʴ 
ʢʦʩʚʝʥʥʳʝ ʤʝʪʦʜʳ ʫʧʨʘʚʣʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʜʦʩʪʠʞʝʥʠʷ ʵʬʬʝʢʪʘ ʩʝʪʝʚʦʛʦ ʦʪʢʣʠʢʘ: ʤʘʥʠʧʫʣʠʨʦʚʘʥʠʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʧʦʪʦʢʘʤʠ ʧʦʟʚʦʣʷʝʪ ʩʪʠʤʫʣʠʨʦʚʘʪʴ ʨʘʟʚʠʪʠʝ ʥʝʩʢʦʣʴʢʠʭ ʩʝʢʪʦʨʦʚ ʵʢʦʥʦʤʠʢʠ 

ʦʜʥʦʚʨʝʤʝʥʥʦ ʧʫʪʝʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʜʥʦʛʦ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʨʝʩʫʨʩʘ ʚ ʨʘʟʣʠʯʥʳʭ ʮʝʣʷʭ.  
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ʀʅʌʆʈʄɸʎʀʆʅʅʆ-ʂʆʄʄʋʅʀʂɸʎʀʆʅʅʓɽ ʊɽʍʅʆʃʆɻʀʀ, ʂɸʂ ʀʅʉʊʈʋʄɽʅʊ 

ʇʆɺʓʐɽʅʀʗ ʆʊʂʈʓʊʆʉʊʀ ʈɽɻʀʆʅɸʃʔʅʆɻʆ ɹʖɼɾɽʊʅʆɻʆ ʇʈʆʎɽʉʉɸ 

 

ɹʘʨʯʫʢʦʚʘ ʊ.ɸ. 

 
ʌɻɹʋ ɺʇʆ çʌʠʥʘʥʩʦʚʳʡ ʫʥʠʚʝʨʩʠʪʝʪ ʧʨʠ ʇʨʘʚʠʪʝʣʴʩʪʚʝ ʈʌè, ʏʝʣʷʙʠʥʩʢʠʡ ʬʠʣʠʘʣ 
125993 (ɻʉʇ-3), ʛ. ʄʦʩʢʚʘ, ʃʝʥʠʥʛʨʘʜʩʢʠʡ ʧʨʦʩʧ., 49, ʝ-mail: avdeeva1306@mail.ru 

 
ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʝʟʫʣʴʪʘʪʳ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʜʠʥʘʤʠʢʠ ʦʪʢʨʳʪʦʩʪʠ ʙʶʜʞʝʪʥʦʛʦ 
ʧʨʦʮʝʩʩʘ ʈʌ ʠ ʙʶʜʞʝʪʥʦʛʦ ʧʨʦʮʝʩʩʘ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ. ʅʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʚʳʜʝʣʝʥʳ ʧʨʦʙʣʝʤʳ ʦʪʢʨʳʪʦʩʪʠ ʙʶʜʞʝʪʘ 
ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʨʷʜ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʦʪʢʨʳʪʦʩʪʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ 
ʙʶʜʞʝʪʘ ʠ ʨʦʩʪʫ ʠʥʠʮʠʘʪʠʚʥʦʩʪʠ ʛʨʘʞʜʘʥ ʚ ʘʩʧʝʢʪʝ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʧʨʦʙʣʝʤʳ. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʙʶʜʞʝʪʥʳʡ ʧʨʦʮʝʩʩ, ʦʪʢʨʳʪʦʩʪʴ ʙʶʜʞʝʪʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʨʝʛʠʦʥʘʣʴʥʳʡ ʙʶʜʞʝʪ. 

 

ɺɺɽɼɽʅʀɽ 

ʆʜʥʦʡ ʠʟ ʚʝʜʫʱʠʭ ʪʝʥʜʝʥʮʠʡ ʨʘʟʚʠʪʠʷ ʩʠʩʪʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ 

ʫʧʨʘʚʣʝʥʠʷ ʚ ʤʠʨʝ ʧʨʠʟʥʘʥʘ ʪʝʥʜʝʥʮʠʷ ʥʘ ʩʦʟʜʘʥʠʝ ʩʠʩʪʝʤʳ, ʢʦʪʦʨʘʷ ʥʝ ʧʨʦʪʠʚʦʧʦʩʪʘʚʣʷʝʪ 
çʫʧʨʘʚʣʷʶʱʠʭè ʠ çʫʧʨʘʚʣʷʝʤʳʭè, ʘ ʩʪʠʨʘʝʪ ʛʨʘʥʴ ʤʝʞʜʫ ʥʠʤʠ, ʦʙʲʝʜʠʥʷʷ ʚ ʦʙʱʝʡ ʮʝʣʠ ï 

ʧʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ. ɼʘʥʥʘʷ ʪʝʥʜʝʥʮʠʷ ʨʝʘʣʠʟʫʝʪʩʷ ʠ ʚ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ. ʊʘʢ, ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʙʳʣ ʩʦʟʜʘʥ ʧʨʦʝʢʪ çʆʪʢʨʳʪʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦè, 

ʦʙʦʟʥʘʯʠʚʰʠʡ ʨʷʜ ʧʨʠʦʨʠʪʝʪʦʚ: ʨʦʩʪ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʪʢʨʳʪʦʩʪʠ, ʧʦʥʷʪʥʦʩʪʠ ʜʝʡʩʪʚʠʡ ʦʨʛʘʥʦʚ 
ʚʣʘʩʪʠ; ʦʙʝʩʧʝʯʝʥʠʝ ʧʨʦʟʨʘʯʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʨʘʩʭʦʜʦʚ ʠ ʟʘʢʫʧʦʢ; ʨʝʘʣʠʟʘʮʠʷ ʩʠʩʪʝʤʳ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʠ ʜʨʫʛʠʝ. ɺ ʮʝʣʷʭ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʫʧʨʘʚʣʝʥʠʷ 

ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʬʠʥʘʥʩʘʤʠ ʈʌ, ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʬʠʥʘʥʩʦʚ ʈʦʩʩʠʠ ʨʘʟʨʘʙʘʪʳʚʘʝʪʩʷ ʧʝʨʩʧʝʢʪʠʚʥʦʝ 
ʥʘʧʨʘʚʣʝʥʠʝ ʨʦʩʪʘ ʦʪʢʨʳʪʦʩʪʠ ʙʶʜʞʝʪʥʳʭ ʜʘʥʥʳʭ, ʢʘʢ ʯʘʩʪʠ ʦʪʢʨʳʪʦʡ ʩʠʩʪʝʤʳ ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ. ɺʘʞʥʦʝ ʤʝʩʪʦ ʚ ʜʘʥʥʦʤ ʥʘʧʨʘʚʣʝʥʠʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʟʘʥʠʤʘʝʪ ʩʝʪʠ 

ʀʥʪʝʨʥʝʪ, ʢʘʢ ʩʨʝʜʩʪʚʦ ʙʳʩʪʨʦʡ, ʤʘʩʩʦʚʦʡ ʠ ʜʦʩʪʫʧʥʦʡ ʢʦʤʤʫʥʠʢʘʮʠʠ ʤʝʞʜʫ ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ ʠ 
ʛʨʘʞʜʘʥʘʤʠ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʩʫʙʲʝʢʪʳ ʈʦʩʩʠʠ ʧʨʦʷʚʣʷʶʪ ʨʘʟʥʫʶ ʘʢʪʠʚʥʦʩʪʴ ʚ ʨʝʘʣʠʟʘʮʠʠ 

ʦʙʦʟʥʘʯʝʥʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ, ʩʣʝʜʩʪʚʠʝʤ ʯʝʛʦ ʩʪʘʣʦ ʟʥʘʯʠʪʝʣʴʥʦʝ ʨʘʟʣʠʯʠʝ ʚ ʩʪʝʧʝʥʠ ʦʪʢʨʳʪʦʩʪʠ 

ʙʶʜʞʝʪʥʦʛʦ ʧʨʦʮʝʩʩʘ ʩʨʝʜʠ ʨʝʛʠʦʥʦʚ ʩʪʨʘʥʳ. 

 

ɸʅɸʃʀɿ ʇʋɹʃʀʂɸʎʀʁ 

ʉʦʚʨʝʤʝʥʥʳʝ ʤʝʭʘʥʠʟʤʳ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʨʘʟʚʠʪʠʷ ʦʪʢʨʳʪʦʩʪʠ ʙʶʜʞʝʪʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʚʥʝʩʣʠ 

ʪʘʢʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʫʯʝʥʳʝ ʢʘʢ: ʀ.ɺ. ʀʰʠʥʘ, ʅ.ɺ. ʌʘʜʝʡʢʠʥʘ, ɸ.ʉ. ʏʫʣʢʦʚ [10, 12, 14]. ɼʘʥʥʳʤʠ 
ʘʚʪʦʨʘʤʠ ʢʦʥʢʨʝʪʠʟʠʨʦʚʘʥ ʨʷʜ ʧʦʥʷʪʠʡ ʚ ʦʙʣʘʩʪʠ ʦʪʢʨʳʪʦʩʪʠ ʙʶʜʞʝʪʘ ʠ ʨʘʟʚʠʪʠʷ 

ʠʥʠʮʠʘʪʠʚʥʦʩʪʠ ʛʨʘʞʜʘʥ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʘʩʧʝʢʪʝ. ʄʝʪʦʜʠʯʝʩʢʠʝ ʨʘʟʨʘʙʦʪʢʠ ʦʮʝʥʢʠ ʠ ʨʘʩʯʝʪʘ 

ʨʝʟʫʣʴʪʘʪʠʚʥʦʩʪʠ ʦʪʢʨʳʪʦʩʪʠ ʙʶʜʞʝʪʥʦʛʦ ʧʨʦʮʝʩʩʘ ʧʨʝʜʩʪʘʚʣʝʥʳ ʚ ʨʘʙʦʪʘʭ ʨʦʩʩʠʡʩʢʠʭ 
ʠʩʩʣʝʜʦʚʘʪʝʣʝʡ, ʪʘʢʠʭ ʢʘʢ ʖ.ɺ. ɹʝʣʦʫʩʦʚ, ʆ.ʀ. ʊʠʤʦʬʝʝʚʘ, ʅ.ɺ. ɻʦʣʦʚʘʥʦʚʘ [8, 9]. ʆʜʥʘʢʦ, ʚ 

ʫʩʣʦʚʠʷʭ ʥʝʦʜʥʦʟʥʘʯʥʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʪʢʨʳʪʦʩʪʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʩʦ ʩʪʦʨʦʥʳ ʦʨʛʘʥʦʚ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʢʦʥʢʨʝʪʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʨʘʙʦʪ 

ʦʪʥʦʩʠʪʝʣʴʥʦ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

 

ʎɽʃʔ ʀ ʇʆʉʊɸʅʆɺʂɸ ɿɸɼɸʏʀ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʚ ʫʨʦʚʝʥʴ ʦʪʢʨʳʪʦʩʪʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ 
ʧʨʦʮʝʩʩʘ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʧʨʝʜʣʦʞʠʪʴ ʢʦʤʧʣʝʢʩ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʛʨʘʤʤʳ ʄʠʥʠʩʪʝʨʩʪʚʘ ʬʠʥʘʥʩʦʚ çʆʪʢʨʳʪʳʡ ʙʶʜʞʝʪè ʩ ʧʦʤʦʱʴʶ 

ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ. ʆʙʲʝʢʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʤʝʭʘʥʠʟʤ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ.  
 

ʆʉʅʆɺʅʆʁ ʈɸɿɼɽʃ 

ʉʦʚʦʢʫʧʥʦʩʪʴ ʚʩʝʭ ʙʶʜʞʝʪʦʚ ʥʘ ʢʦʥʢʨʝʪʥʦ ʚʟʷʪʦʡ ʪʝʨʨʠʪʦʨʠʠ ʦʙʨʘʟʫʝʪ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʥʳʡ 
ʙʶʜʞʝʪ. ʆʧʨʝʜʝʣʠʤ ʨʦʣʴ ʠ ʤʝʩʪʦ ʛʨʘʞʜʘʥ ʚ ʙʶʜʞʝʪʥʦʤ ʧʨʦʮʝʩʩʝ ʈʦʩʩʠʠ. ɺ ʩʪ.152 ʯ. 1 

ɹʶʜʞʝʪʥʦʛʦ ʢʦʜʝʢʩʘ ʈʌ ʟʘʢʦʥʦʜʘʪʝʣʴʥʦ ʟʘʢʨʝʧʣʝʥʳ ʫʯʘʩʪʥʠʢʠ ʙʶʜʞʝʪʥʦʛʦ ʧʨʦʮʝʩʩʘ ʈʦʩʩʠʠ. ɺ 
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ʦʙʦʟʥʘʯʝʥʥʦʤ ʧʝʨʝʯʥʝ ʥʝʪ ʛʨʘʞʜʘʥ, ʯʪʦ ʠʩʢʣʶʯʘʝʪ ʥʘʩʝʣʝʥʠʝ ʫʯʘʩʪʥʠʢʦʚ ʙʶʜʞʝʪʥʦʛʦ 

ʧʨʦʮʝʩʩʘ [1]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʥʝʪ ʚʦʟʤʦʞʥʦʩʪʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦʛʦ ʚʣʠʷʥʠʷ ʛʨʘʞʜʘʥ ʥʘ ʧʨʦʮʝʩʩ. 

ʆʜʥʘʢʦ, ʥʘʩʝʣʝʥʠʝ ʠʤʝʝʪ ʦʧʦʩʨʝʜʦʚʘʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʣʠʷʥʠʷ ʥʘ ʙʶʜʞʝʪʥʳʡ ʧʨʦʮʝʩʩ, 

ʥʘʧʨʠʤʝʨ, ʫʯʘʩʪʠʝ ʚ ʝʞʝʛʦʜʥʳʭ ʧʫʙʣʠʯʥʳʭ (ʦʙʱʝʩʪʚʝʥʥʳʭ) ʩʣʫʰʘʥʠʷʭ ʧʦ ʧʨʦʝʢʪʫ ʙʶʜʞʝʪʘ ʥʘ 
ʦʯʝʨʝʜʥʦʡ ʛʦʜ ʠ ʧʣʘʥʦʚʳʡ ʧʝʨʠʦʜ, ʧʦ ʧʨʦʝʢʪʫ ʨʝʰʝʥʠʷ ʦʙ ʠʩʧʦʣʥʝʥʠʠ ʙʶʜʞʝʪʘ; ʫʯʘʩʪʠʝ ʚ ʦʮʝʥʢʝ 

ʢʘʯʝʩʪʚʘ ʧʨʝʜʩʪʘʚʣʷʝʤʳʭ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʫʩʣʫʛ, ʦʧʨʦʩʳ ʛʨʘʞʜʘʥ ʠ ʪ.ʜ. 

ʉʪʨʝʤʠʪʝʣʴʥʦʝ ʨʘʟʚʠʪʠʝ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʠʭ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ 
ʚʣʘʩʪʠ ʧʦʟʚʦʣʷʝʪ ʩʦʭʨʘʥʠʪʴ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ ʦʛʨʦʤʥʳʝ ʤʘʩʩʠʚʳ ʠʥʬʦʨʤʘʮʠʠ, ʨʘʩʰʠʨʷʝʪ ʠʭ 

ʜʦʩʪʫʧʥʦʩʪʴ ʤʥʦʞʝʩʪʚʫ ʣʶʜʝʡ ʦʜʥʦʚʨʝʤʝʥʥʦ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʧʦʚʳʰʘʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʫʩʠʣʝʥʠʷ 

ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ ʟʘ ʨʘʮʠʦʥʘʣʴʥʦʩʪʴʶ ʨʘʩʧʨʝʜʝʣʝʥʠʷ ʜʦʭʦʜʥʦʡ ʯʘʩʪʠ ʙʶʜʞʝʪʘ.  
ʈʘʩʰʠʨʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʫʯʘʩʪʠʷ ʛʨʘʞʜʘʥ ʚ ʤʝʭʘʥʠʟʤʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʠ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʜʘʝʪ ʧʨʦʝʢʪ çʆʪʢʨʳʪʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦè. ʆʪʢʨʳʪʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦ ï 

ʵʪʦ ʩʠʩʪʝʤʘ ʤʝʭʘʥʠʟʤʦʚ, ʢʦʪʦʨʘʷ ʧʨʠʟʚʘʥʘ ʦʙʝʩʧʝʯʠʪʴ ʦʪʢʨʳʪʦʩʪʴ ʠ ʧʦʜʦʪʯʝʪʥʦʩʪʴ ʦʨʛʘʥʦʚ 

ʚʣʘʩʪʠ, ʚʦʚʣʝʯʝʥʠʝ ʦʙʱʝʩʪʚʘ ʠ ʙʠʟʥʝʩʘ ʚ ʧʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ; ʧʨʦʟʨʘʯʥʦʩʪʴ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 
ʨʘʩʭʦʜʦʚ, ʟʘʢʫʧʦʢ ʠ ʠʥʚʝʩʪʠʮʠʡ; ʵʬʬʝʢʪʠʚʥʳʡ ʦʙʱʝʩʪʚʝʥʥʳʡ ʢʦʥʪʨʦʣʴ. ɼʘʥʥʳʡ ʧʨʦʝʢʪ ʥʝ 

ʩʫʱʝʩʪʚʫʝʪ ʚ ʚʘʢʫʫʤʝ ʢʘʢ ʥʝʢʘʷ ʘʙʩʪʨʘʢʮʠʷ, ʘ ʷʚʣʷʝʪʩʷ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʤ ʚ ʨʘʙʦʪʫ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ. ʈʘʙʦʪʘ ʥʘʜ ʧʨʦʝʢʪʦʤ ʥʘʯʘʣʘʩʴ ʧʦ ʋʢʘʟʫ ʇʨʝʟʠʜʝʥʪʘ ʈʌ 8 ʬʝʚʨʘʣʷ 
2012 ʛʦʜʘ. ʉʧʝʮʠʘʣʴʥʘʷ ʨʘʙʦʯʘʷ ʛʨʫʧʧʘ ʟʘʥʷʣʘʩʴ ʨʘʟʨʘʙʦʪʢʦʡ ʩʠʩʪʝʤʳ çʆʪʢʨʳʪʦʝ ʧʨʘʚʠʪʝʣʴʩʪʚʦè. 

ɺ 2014 ʛʦʜʫ ʈʘʩʧʦʨʷʞʝʥʠʝʤ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʈʌ ʦʪ 30 ʷʥʚʘʨʷ 2014 ʛ. ˉ 93-ʨ ʧʨʠʥʷʪʘ çʂʦʥʮʝʧʮʠʷ 

ʦʪʢʨʳʪʦʩʪʠ ʬʝʜʝʨʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠè. ɼʘʥʥʘʷ ʢʦʥʮʝʧʮʠʷ ʟʘʢʨʝʧʠʣʘ 
ʦʙʷʟʘʪʝʣʴʥʳʝ ʧʨʠʥʮʠʧʳ ʜʣʷ ʦʨʛʘʥʦʚ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ: 

- ʧʨʠʥʮʠʧ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʪʢʨʳʪʦʩʪʠ; 

- ʧʨʠʥʮʠʧ ʧʦʥʷʪʥʦʩʪʠ; 

- ʧʨʠʥʮʠʧ ʚʦʚʣʝʯʝʥʠʷ ʛʨʘʞʜʘʥʩʢʦʛʦ ʦʙʱʝʩʪʚʘ; 
- ʧʨʠʥʮʠʧ ʧʦʜʦʪʯʝʪʥʦʩʪʠ [4]. 

ʆʜʥʠʤ ʠʟ ʥʘʧʨʘʚʣʝʥʠʡ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʆʪʢʨʳʪʦʛʦ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʷʚʣʷʝʪʩʷ ʦʪʢʨʳʪʳʡ 

ʨʝʛʠʦʥ ʠ ʦʪʢʨʳʪʳʡ ʙʶʜʞʝʪ ʥʘ ʫʨʦʚʥʝ ʨʝʛʠʦʥʘ. ɺ ʧʦʥʠʤʘʥʠʠ ʩʨʝʜʥʝʩʪʘʪʠʩʪʠʯʝʩʢʦʛʦ ʛʨʘʞʜʘʥʠʥʘ, 
ʪʘʢ ʢʘʢ ʧʨʠ ʧʨʠʥʷʪʠʠ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʫʯʘʩʪʚʫʶʪ ʦʨʛʘʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʨʦʚʥʷ, ʬʝʜʝʨʘʣʴʥʳʡ ʙʶʜʞʝʪ ʥʝ ʤʦʞʝʪ ʩʫʱʝʩʪʚʝʥʥʦ ʧʦʚʣʠʷʪʴ ʥʘ ʝʛʦ ʞʠʟʥʴ. ɺ ʪʦ ʞʝ 

ʚʨʝʤʷ, ʨʝʰʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʡ ʚʣʘʩʪʠ ʧʦ ʨʘʟʚʠʪʠʶ ʫʯʨʝʞʜʝʥʠʡ ʦʙʨʘʟʦʚʘʥʠʷ, ʟʜʨʘʚʦʦʭʨʘʥʝʥʠʷ, 

ʙʣʘʛʦʫʩʪʨʦʡʩʪʚʘ ʪʝʨʨʠʪʦʨʠʡ ʥʘʧʨʷʤʫʶ ʟʘʪʨʘʛʠʚʘʶʪ ʠʥʪʝʨʝʩʳ ʥʘʩʝʣʝʥʠʷ. ʆʜʥʘʢʦ, ʧʨʘʢʪʠʢʘ 
ʧʦʢʘʟʳʚʘʝʪ, ʯʪʦ ʛʨʘʞʜʘʥʝ ʚ ʦʙʱʝʡ ʤʘʩʩʝ ʥʝ ʠʤʝʶʪ ʧʨʝʜʩʪʘʚʣʝʥʠʷ ʦ ʚʦʟʤʦʞʥʦʩʪʠ ʜʠʘʣʦʛʘ ʤʝʞʜʫ 

ʯʠʥʦʚʥʠʢʘʤʠ ʠ ʥʘʩʝʣʝʥʠʝʤ.  

ʈʘʩʩʤʦʪʨʝʚ ʧʨʠʤʝʨʳ ʤʠʨʦʚʦʛʦ ʦʧʳʪʘ ʧʦ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤʳ ʧʦʚʳʰʝʥʠʷ ʦʪʢʨʳʪʦʩʪʠ 
ʙʶʜʞʝʪʘ, ʤʦʞʥʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʨʷʜʝ ʤʫʥʠʮʠʧʘʣʠʪʝʪʦʚ ʩʪʨʘʥ ʃʘʪʠʥʩʢʦʡ ɸʤʝʨʠʢʠ, ɽʚʨʦʧʳ ʠ 

ʉʝʚʝʨʥʦʡ ɸʤʝʨʠʢʠ (ʚ ʪʦʤ ʯʠʩʣʝ ʉʐɸ) ʙʦʣʝʝ 20 ʣʝʪ ʥʘ ʧʨʘʢʪʠʢʝ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠʥʩʪʨʫʤʝʥʪ 

ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʧʦʜ ʥʘʟʚʘʥʠʝʤ çparticipatory budgetingè ï ʠʥʠʮʠʘʪʠʚʥʦʝ 
ʙʶʜʞʝʪʠʨʦʚʘʥʠʝ. ɺ ʈʦʩʩʠʠ ʝʩʪʴ ʦʧʳʪ ʨʝʘʣʠʟʘʮʠʠ ʧʦʜʦʙʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ, ʢʦʪʦʨʳʡ ʫ ʥʘʩ ʧʦʣʫʯʠʣ 

ʥʘʟʚʘʥʠʝ çʧʘʨʪʠʮʠʧʘʪʦʨʥʦʝ ʙʶʜʞʝʪʠʨʦʚʘʥʠʝè. ʇʦʥʠʤʘʥʠʝ ʜʘʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʚ ʈʦʩʩʠʠ 

ʥʝʩʢʦʣʴʢʦ ʦʪʣʠʯʘʝʪʩʷ: ʩʦʟʜʘʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʢʦʤʠʩʩʠʡ, ʚ ʩʦʩʪʘʚ ʢʦʪʦʨʳʭ ʚʭʦʜʷʪ ʧʨʝʜʩʪʘʚʠʪʝʣʠ 

ʥʘʩʝʣʝʥʠʷ ʠ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ, ʩ ʧʦʩʣʝʜʫʶʱʠʤ ʧʨʠʚʣʝʯʝʥʠʝʤ ʠʭ ʚ ʦʙʩʫʞʜʝʥʠʝ ʨʘʩʭʦʜʥʦʡ ʯʘʩʪʠ 
ʙʶʜʞʝʪʘ. ʏʣʝʥʳ ʢʦʤʠʩʩʠʡ ʚʳʙʠʨʘʶʪʩʷ ʧʦ ʞʨʝʙʠʶ. ʆʩʥʦʚʥʘʷ ʠʜʝʷ ʜʘʥʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ï 

ʧʨʠʚʣʝʯʴ ʥʘʩʝʣʝʥʠʝ (ʦʩʦʙʝʥʥʦ ʢʨʠʪʠʯʝʩʢʠ ʥʘʩʪʨʦʝʥʥʦʝ) ʢ ʦʙʩʫʞʜʝʥʠʶ ʚʘʨʠʘʥʪʦʚ ʨʝʰʝʥʠʷ 

ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʙʣʝʤ. ɺ ʤʠʨʝ ʜʘʥʥʳʡ ʤʝʭʘʥʠʟʤ ʨʝʘʣʠʟʫʝʪʩʷ ʧʦʯʪʠ 40 ʣʝʪ. ʅʘʧʨʠʤʝʨ, ʩ 80-ʭ ʛʦʜʦʚ 
ʍʍ ʚ. ʦʥʘ ʫʩʧʝʰʥʦ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʇʦʨʪʫ-ɸʣʣʠʛʝʨʠ (ɹʨʘʟʠʣʠʷ), ʘ ʩ 90-ʭ ʛʦʜʦʚ ʍʍ ʚ. ï ʚ ɽʚʨʦʧʝ. 

ɺ ʈʦʩʩʠʠ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʧʘʨʪʠʮʠʧʘʪʦʨʥʦʛʦ ʙʶʜʞʝʪʠʨʦʚʘʥʠʷ ʥʘʯʘʣʦʩʴ ʚ 

2013 ʛʦʜʫ ʩ ʧʠʣʦʪʥʳʭ ʧʨʦʝʢʪʦʚ ʚ ʏʝʨʝʧʦʚʮʝ ʠ ʚ ʉʦʩʥʦʚʦʤ ɹʦʨʫ. ʇʝʨʚʳʝ ʠʪʦʛʠ ʨʘʩʩʤʦʪʨʝʥʥʦʛʦ 
ʧʨʦʝʢʪʘ ʧʦʢʘʟʘʣʠ ʝʛʦ ʧʨʝʠʤʫʱʝʩʪʚʘ: 

1. ʇʦʚʳʰʝʥʠʝ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʨʘʩʭʦʜʥʦʡ ʯʘʩʪʠ ʙʶʜʞʝʪʘ. 

2. ʏʘʩʪʠʯʥʦʝ ʩʥʠʞʝʥʠʝ ʩʦʮʠʘʣʴʥʦʛʦ ʥʘʧʨʷʞʝʥʠʷ ʚ ʦʙʱʝʩʪʚʝ. ʂʦʛʜʘ ʛʦʩʫʜʘʨʩʪʚʦ 

ʧʨʠʥʠʤʘʝʪ ʥʝʧʦʧʫʣʷʨʥʳʝ ʤʝʨʳ ï ʦʥʦ ʠʤʝʝʪ ʚʦʟʤʦʞʥʦʩʪʴ ʚʦʚʣʝʯʴ ʛʨʘʞʜʘʥ ʚ ʜʠʘʣʦʛ, ʦʙʲʷʩʥʠʪʴ 
ʧʨʠʯʠʥʳ ʪʘʢʠʭ ʤʝʨ. 

3. ʈʦʩʪ ʢʘʯʝʩʪʚʘ ʫʧʨʘʚʣʝʥʠʷ. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʚʳʜʝʣʠʣʦ 

ʥʦʚʳʝ ʘʢʪʫʘʣʴʥʳʝ ʠʜʝʠ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ, ʘ ʪʘʢʞʝ ʟʘʩʪʘʚʠʣʦ ʯʠʥʦʚʥʠʢʦʚ ʚʢʣʶʯʠʪʴʩʷ ʚ 
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ʢʦʥʢʫʨʝʥʪʥʫʶ ʙʦʨʴʙʫ ʟʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ, ʯʪʦ ʧʦʚʳʩʠʣʦ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ ʠ ʩʘʤ ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʧʨʘʢʪʠʯʝʩʢʦʡ ʮʝʣʴʶ ʨʘʩʩʤʦʪʨʝʥʥʳʭ ʧʨʦʝʢʪʦʚ ʩʪʘʣʦ ʧʨʠʚʣʝʯʝʥʠʝ ʛʨʘʞʜʘʥ ʢ 

ʫʯʘʩʪʠʶ ʚ ʙʶʜʞʝʪʥʦʤ ʧʨʦʮʝʩʩʝ ʥʘ ʦʪʜʝʣʴʥʳʭ ʵʪʘʧʘʭ. ʆʜʥʘʢʦ, ʧʦ ʩʣʦʚʘʤ, ʟʘʤʝʩʪʠʪʝʣʷ ʄʠʥʠʩʪʨʘ 
ʬʠʥʘʥʩʦʚ ɸʣʝʢʩʝʷ ʃʘʚʨʦʚʘ, çʟʘʣʦʛ ʫʩʧʝʭʘ ʚʩʝʭ ʙʶʜʞʝʪʥʳʭ ʧʨʦʝʢʪʦʚ ï ʚʦʚʣʝʯʝʥʠʝ ʛʨʘʞʜʘʥ ʥʘ ʚʩʝʭ 

ʩʪʘʜʠʷʭ ʙʶʜʞʝʪʥʦʛʦ ʧʨʦʮʝʩʩʘè [5]. ʀʟʚʝʩʪʥʦ ʥʝʩʢʦʣʴʢʦ ʬʦʨʤ ʧʦʚʳʰʝʥʠʷ ʦʪʢʨʳʪʦʩʪʠ ʙʶʜʞʝʪʥʦʛʦ 

ʧʨʦʮʝʩʩʘ, ʥʘʧʨʠʤʝʨ, ʛʨʘʞʜʘʥʩʢʠʡ ʙʶʜʞʝʪ, ʙʶʜʞʝʪ ʜʣʷ ʛʨʘʞʜʘʥ, ʧʘʨʪʠʮʠʧʘʪʦʨʥʦʝ 
ʙʶʜʞʝʪʠʨʦʚʘʥʠʝ, ʠʥʠʮʠʘʪʠʚʥʦʝ ʙʶʜʞʝʪʠʨʦʚʘʥʠʝ ʠ ʜʨʫʛʠʝ. ʆʜʥʘʢʦ, ʥʝʦʙʭʦʜʠʤʦ ʫʯʠʪʳʚʘʪʴ, ʯʪʦ 

ʫʯʘʩʪʠʝ ʛʨʘʞʜʘʥ ʚ ʜʝʷʪʝʣʴʥʦʩʪʠ ʙʶʜʞʝʪʥʦʡ ʩʠʩʪʝʤʳ ʥʝʚʦʟʤʦʞʥʦ ʙʝʟ ʧʦʚʳʰʝʥʠʷ 

ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʦʪʢʨʳʪʦʩʪʠ ʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʥʦʚʳʭ ʵʣʝʤʝʥʪʦʚ ʚ ʩʪʨʫʢʪʫʨʝ ʫʧʨʘʚʣʝʥʠʷ. 
ɺʦ ʚʩʝʭ ʩʫʙʲʝʢʪʘʭ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʨʘʤʢʘʭ ʆʪʢʨʳʪʦʛʦ ʇʨʘʚʠʪʝʣʴʩʪʚʘ ʨʝʘʣʠʟʫʝʪʩʷ 

ʧʨʦʝʢʪ çʆʪʢʨʳʪʳʡ ʨʝʛʠʦʥè. ɺ ʮʝʣʷʭ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʝʛʦ ʨʝʘʣʠʟʘʮʠʠ, ʘ 

ʪʘʢʞʝ ʜʣʷ ʦʮʝʥʢʠ ʵʬʬʝʢʪʠʚʥʦʩʪʠ, ʬʦʨʤʠʨʫʶʪʩʷ ʨʘʟʥʦʦʙʨʘʟʥʳʝ ʨʝʡʪʠʥʛʠ. ʉʘʤʳʤ ʟʥʘʯʠʤʳʤ ʩʨʝʜʠ 

ʥʠʭ ʩʯʠʪʘʝʪʩʷ çʈʝʡʪʠʥʛ ʩʫʙʲʝʢʪʦʚ ʈʌ ʧʦ ʫʨʦʚʥʶ ʦʪʢʨʳʪʦʩʪʠ ʙʶʜʞʝʪʥʳʭ ʜʘʥʥʳʭè, ʬʦʨʤʠʨʫʝʤʳʡ 
ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʤ ʬʠʥʘʥʩʦʚʳʤ ʠʥʩʪʠʪʫʪʦʤ ʄʠʥʠʩʪʝʨʩʪʚʘ ʬʠʥʘʥʩʦʚ ʈʌ.  

ɼʣʷ ʚʳʷʚʣʝʥʠʷ ʧʨʦʙʣʝʤ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ ʪʝʤʝ, ʧʨʦʘʥʘʣʠʟʠʨʫʝʤ ʨʝʡʪʠʥʛ ʦʪʢʨʳʪʦʩʪʠ 

ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʠ ʈʌ ʚ ʮʝʣʦʤ ʟʘ ʧʦʩʣʝʜʥʠʝ ʛʦʜʳ. ʄʝʞʜʫʥʘʨʦʜʥʘʷ ʦʨʛʘʥʠʟʘʮʠʷ International 
Budget Partnership ʧʝʨʠʦʜʠʯʝʩʢʠ ʧʨʦʚʦʜʠʪ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʦ ʧʨʦʙʣʝʤʝ ʦʪʢʨʳʪʦʩʪʠ ʙʶʜʞʝʪʥʦʛʦ 

ʧʨʦʮʝʩʩʘ ʧʦ ʩʪʨʘʥʘʤ ʤʠʨʘ. ʈʘʩʩʤʦʪʨʠ ʜʠʥʘʤʠʢʫ ʦʪʢʨʳʪʦʩʪʠ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʚʝʨʩʠʠ 

ʜʘʥʥʦʡ ʦʨʛʘʥʠʟʘʮʠʠ, ʦʪʨʘʞʝʥʥʳʝ ʥʘ ʨʠʩʫʥʢʝ 1. ɼʘʥʥʳʝ ʧʦʢʘʟʳʚʘʶʪ, ʯʪʦ ʟʘ ʧʦʩʣʝʜʥʠʝ ʜʝʩʷʪʴ ʣʝʪ 
ʧʦʢʘʟʘʪʝʣʠ ʦʪʢʨʳʪʦʩʪʠ ʠ ʧʨʦʟʨʘʯʥʦʩʪʠ ʙʶʜʞʝʪʘ ʈʦʩʩʠʠ ʚ ʮʝʣʦʤ ʧʦʚʳʰʘʶʪʩʷ [5]. 

 
ʈʠʩ. 1. ɼʠʥʘʤʠʢʘ ʠʥʜʝʢʩʘ ʦʪʢʨʳʪʦʩʪʠ ʙʶʜʞʝʪʘ ʈʌ ʟʘ 2006-2017 ʛʦʜʳ (ʧʦ ʚʝʨʩʠʠ International Budget 

Partnership) [5] 

 

ʆʜʥʘʢʦ ʩ 2012 ʛʦʜʘ ʦʪʤʝʯʘʝʪʩʷ ʥʝʟʥʘʯʠʪʝʣʴʥʦʝ, ʥʦ ʩʪʘʙʠʣʴʥʦʝ ʧʦʥʠʞʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ 

ʠʥʜʝʢʩʘ ʦʪʢʨʳʪʦʩʪʠ ʙʶʜʞʝʪʘ. ɺ ʩʚʷʟʠ ʩ ʜʘʥʥʳʤ ʬʘʢʪʦʤ, ʜʣʷ ʧʨʝʦʜʦʣʝʥʠʷ ʥʝʛʘʪʠʚʥʦʡ ʪʝʥʜʝʥʮʠʠ, 
ʦʨʛʘʥʠʟʘʮʠʝʡ ʙʳʣʠ ʧʨʝʜʣʦʞʝʥʳ ʩʣʝʜʫʶʱʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ: 

ʚʦ-ʧʝʨʚʳʭ, ʦʨʛʘʥʠʟʦʚʘʪʴ ʩʚʦʝʚʨʝʤʝʥʥʫʶ ʧʫʙʣʠʢʘʮʠʶ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʛʦ ʙʶʜʞʝʪʥʦʛʦ 

ʟʘʷʚʣʝʥʠʷ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ; 

ʚʦ-ʚʪʦʨʳʭ, ʨʘʩʰʠʨʠʪʴ ʠʥʬʦʨʤʠʨʫʝʤʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʦ ʥʝʩʦʦʪʚʝʪʩʪʚʠʠ ʟʘʧʣʘʥʠʨʦʚʘʥʥʳʭ 
ʜʦʭʦʜʦʚ ʠ ʠʭ ʬʘʢʪʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ; 

ʚ-ʪʨʝʪʴʠʭ, ʧʫʙʣʠʢʦʚʘʪʴ ʘʥʘʣʠʟ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʤʘʢʨʦʵʢʦʥʦʤʠʯʝʩʢʠʭ ʧʨʦʛʥʦʟʦʚ ʠ 

ʬʘʢʪʠʯʝʩʢʠʭ ʨʝʟʫʣʴʪʘʪʦʚ ʚ ʦʪʯʝʪʥʦʤ ʛʦʜʫ. 
ɺ ʨʝʡʪʠʥʛʝ ʩʫʙʲʝʢʪʦʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʦ ʫʨʦʚʥʶ ʦʪʢʨʳʪʦʩʪʠ ʙʶʜʞʝʪʥʳʭ ʜʘʥʥʳʭ ʟʘ 

2017 ʛʦʜ ʏʝʣʷʙʠʥʩʢʘʷ ʦʙʣʘʩʪʴ ʚʦʰʣʘ ʚ ʛʨʫʧʧʫ ʨʝʛʠʦʥʦʚ, ʟʘʥʠʤʘʶʱʠʭ 72-82 ʤʝʩʪʦ ʠʟ 85. ʆʪ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʘʣʣʦʚ ʧʦ ʫʨʦʚʥʶ ʦʪʢʨʳʪʦʩʪʠ (100 %), ʚ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ 66,7 %. 

ɼʣʷ ʩʨʘʚʥʝʥʠʷ, ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʵʪʠʤ ʞʝ ʨʝʡʪʠʥʛʦʤ ʟʘ 2016 ʛʦʜ, ʦʙʣʘʩʪʴ ʟʘʥʠʤʘʣʘ 59-ʝ ʤʝʩʪʦ ʠʟ 
85. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʚ 2017 ʛʦʜʫ ʧʦʟʠʮʠʠ ʦʙʣʘʩʪʠ ʚ ʦʙʱʝʤ ʨʝʡʪʠʥʛʝ ʧʦʥʠʟʠʣʠʩʴ. ɺ ʦʩʥʦʚʥʦʤ ʵʪʦ 

ʧʨʦʠʟʦʰʣʦ ʠʟ-ʟʘ ʧʦʚʳʰʝʥʠʷ ʦʪʢʨʳʪʦʩʪʠ ʙʶʜʞʝʪʥʦʛʦ ʧʨʦʮʝʩʩʘ ʚ ʜʨʫʛʠʭ ʩʫʙʲʝʢʪʘʭ ʈʦʩʩʠʠ. 
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ʊʘʙʣʠʮʘ 1. 

ʄʝʨʦʧʨʠʷʪʠʷ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ çʦʙʱʝʩʪʚʝʥʥʦʝ ʫʯʘʩʪʠʝè ʟʘ 2017 ʛʦʜ 

 
ʈʘʩʩʤʘʪʨʠʚʘʷ ʜʠʥʘʤʠʢʫ ʠʟʤʝʥʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ ʦʪʢʨʳʪʦʩʪʠ, ʩʣʝʜʫʝʪ ʫʯʠʪʳʚʘʪʴ ʠʟʤʝʥʝʥʠʝ 

ʤʝʪʦʜʠʢʠ ʦʮʝʥʢʠ ʠ ʝʞʝʛʦʜʥʦʝ ʠʟʤʝʥʝʥʠʝ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʘʣʣʦʚ (210 ʜʦ 100). 

ʅʝʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʘʙʣʶʜʘʶʪʩʷ ʧʨʘʢʪʠʯʝʩʢʠ ʧʦ ʚʩʝʤ ʠʩʩʣʝʜʫʝʤʳʤ 

ʢʨʠʪʝʨʠʷʤ. ʆʪʤʝʯʘʷ ʫʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ ʨʘʩʢʨʳʪʠʷ ʠʥʬʦʨʤʘʮʠʠ ʦ ʙʶʜʞʝʪʝ, ʦʨʛʘʥʳ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʥʝ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʚʦʟʤʦʞʥʦʩʪʠ ʛʨʘʞʜʘʥʘʤ 

ʫʯʘʩʪʚʦʚʘʪʴ ʚ ʢʦʥʪʨʦʣʝ ʦʙʱʝʩʪʚʝʥʥʳʭ ʬʠʥʘʥʩʦʚ (çʆʙʱʝʩʪʚʝʥʥʦʝ ʫʯʘʩʪʠʝè). ɼʘʥʥʳʡ ʬʘʢʪ 

ʷʚʣʷʝʪʩʷ ʩʝʨʴʝʟʥʳʤ ʫʧʫʱʝʥʠʝʤ, ʪʘʢ ʢʘʢ ʢʨʦʤʝ ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʘʞʜʘʥ ʦ ʙʶʜʞʝʪʝ, ʥʝʦʙʭʦʜʠʤʦ 

ʜʘʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʥʘʩʝʣʝʥʠʶ ʧʨʠʥʷʪʴ ʫʯʘʩʪʠʝ ʚ ʨʘʙʦʪʝ ʦʨʛʘʥʦʚ ʨʝʛʠʦʥʘʣʴʥʦʡ ʚʣʘʩʪʠ. ɺ ʠʥʦʤ 
ʩʣʫʯʘʝ ʫʤʝʥʴʰʘʝʪʩʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʨʝʘʣʠʟʫʝʤʳʭ ʤʝʨʦʧʨʠʷʪʠʡ, ʦʪʨʘʞʝʥʥʳʭ ʚ ʪʘʙʣʠʮʝ 1. ʂʨʦʤʝ 

ʦʪʩʫʪʩʪʚʠʷ ʯʘʩʪʠ ʥʝʦʙʭʦʜʠʤʳʭ ʜʘʥʥʳʭ, ʧʨʦʙʣʝʤʫ ʩʦʟʜʘʝʪ ʩʣʦʞʥʦʩʪʴ ʧʫʙʣʠʢʫʝʤʦʡ ʠʥʬʦʨʤʘʮʠʠ 

ʜʣʷ ʚʦʩʧʨʠʷʪʠʷ ʧʨʦʩʪʳʤʠ ʛʨʘʞʜʘʥʘʤʠ: ʚ ʨʘʟʜʝʣʝ ʙʶʜʞʝʪʘ ʦʙʣʘʩʪʠ ï ʦʪʯʝʪʘ ʦʙ ʠʩʧʦʣʥʝʥʠʠ 
ʙʶʜʞʝʪʘ ʦʪʩʫʪʩʪʚʫʶʪ ʛʨʘʬʠʯʝʩʢʠʝ ʤʘʪʝʨʠʘʣʳ, ʦʙʣʝʛʯʘʶʱʠʝ ʧʦʥʠʤʘʥʠʝ ʧʦʣʦʞʝʥʠʷ ʜʝʣ.  

ʂʘʢ ʦʪʤʝʯʘʣʦʩʴ ʨʘʥʝʝ, ʚ 2017 ʛʦʜʫ ʧʨʠʥʮʠʧʠʘʣʴʥʦ ʠʟʤʝʥʠʣʘʩʴ ʤʝʪʦʜʠʢʘ ʄʠʥʠʩʪʝʨʩʪʚʘ 

ʬʠʥʘʥʩʦʚ ʈʦʩʩʠʠ ʧʦ ʨʘʩʯʝʪʫ ʨʝʡʪʠʥʛʘ ʩʫʙʲʝʢʪʦʚ ʈʌ ʧʦ ʦʪʢʨʳʪʦʩʪʠ ʙʶʜʞʝʪʘ. ʇʨʠ ʵʪʦʤ, 
ʠʟʤʝʥʠʣʘʩʴ ʙʘʣʣʴʥʘʷ ʟʥʘʯʠʤʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʢʨʠʪʝʨʠʝʚ, ʩ ʩʦʭʨʘʥʝʥʠʝʤ ʬʦʨʤʫʣʠʨʦʚʦʢ ʦʩʥʦʚʥʳʭ 

ʢʨʠʪʝʨʠʝʚ:  

1 - ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʝʨʚʦʥʘʯʘʣʴʥʦ ʫʪʚʝʨʞʜʝʥʥʦʛʦ ʙʶʜʞʝʪʘ,  

2 - ɻʦʜʦʚʦʡ ʦʪʯʝʪ ʦʙ ʠʩʧʦʣʥʝʥʠʠ ʙʶʜʞʝʪʘ,  
3 - ɺʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ ʚ ʟʘʢʦʥ ʦ ʙʶʜʞʝʪʝ,  

4 - ʇʨʦʤʝʞʫʪʦʯʥʘʷ ʦʪʯʝʪʥʦʩʪʴ ʦʙ ʠʩʧʦʣʥʝʥʠʠ ʙʶʜʞʝʪʘ, 

5 - ʇʨʦʝʢʪ ʙʶʜʞʝʪʘ ʠ ʤʘʪʝʨʠʘʣʳ ʢ ʥʝʤʫ,  
6 - ʌʠʥʘʥʩʦʚʳʡ ʢʦʥʪʨʦʣʴ,  

7 - ʇʫʙʣʠʯʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡ,  

8 - ɹʶʜʞʝʪ ʜʣʷ ʛʨʘʞʜʘʥ,  
9 - ʆʙʱʝʩʪʚʝʥʥʦʝ ʫʯʘʩʪʠʝ. 

ɺʳʜʝʣʠʤ ʦʩʥʦʚʥʳʝ ʠʟʤʝʥʝʥʠʷ ʚ ʩʪʨʫʢʪʫʨʝ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ ʦʪʢʨʳʪʦʩʪʠ ʨʝʛʠʦʥʘʣʴʥʳʭ 

ʙʶʜʞʝʪʦʚ ʟʘ 2016 ʠ 2017 ʛʦʜʳ: 

1. ɺ 13 ʨʘʟ ʩʦʢʨʘʪʠʣʦʩʴ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ çʦʙʱʝʩʪʚʝʥʥʦʝ ʫʯʘʩʪʠʝè;  
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2. ɺ 2 ʨʘʟʘ ʩʦʢʨʘʪʠʣʦʩʴ ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ çʙʶʜʞʝʪ ʜʣʷ ʛʨʘʞʜʘʥè; 

3. ɿʘʤʝʪʥʦ ʚʳʨʦʩʣʘ ʙʘʣʣʴʥʘʷ ʦʮʝʥʢʘ ʦʩʪʘʣʴʥʳʭ ʢʨʠʪʝʨʠʝʚ: ʙʦʣʴʰʝ ʚʩʝʛʦ ʧʦʚʳʩʠʣʦʩʴ 

ʟʥʘʯʝʥʠʝ ʧʦʢʘʟʘʪʝʣʷ çʧʫʙʣʠʯʥʳʝ ʩʚʝʜʝʥʠʷ ʦ ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡè ï 

1,7 ʨʘʟʘ; ʙʘʣʣʴʥʘʷ ʦʮʝʥʢʘ ʦʩʪʘʚʰʠʭʩʷ ʢʨʠʪʝʨʠʝʚ ʧʦʚʳʩʠʣʘʩʴ ʦʪ 1,36 ʨʘʟʘ (çʧʝʨʚʦʥʘʯʘʣʴʥʦ 
ʫʪʚʝʨʞʜʝʥʥʳʡ ʙʶʜʞʝʪè) ʜʦ 1,63 ʨʘʟʘ (çʬʠʥʘʥʩʦʚʳʡ ʢʦʥʪʨʦʣʴè). 

ʊʘʙʣʠʮʘ 2. 

ʆʮʝʥʢʘ ʦʪʢʨʳʪʦʩʪʠ ʙʶʜʞʝʪʘ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ 2017 ʛʦʜ (ʧʦ ʜʘʥʥʳʤ ʨʝʡʪʠʥʛʘ ʩʫʙʲʝʢʪʦʚ ʈʌ 

ʄʠʥʠʩʪʝʨʩʪʚʘ ʬʠʥʘʥʩʦʚ ʈʌ) [7] 

 
ɺ ʩʚʷʟʠ ʩ ʠʟʤʝʥʝʥʠʷʤʠ, ʚʥʝʩʝʥʥʳʤʠ ʚ ʤʝʪʦʜʠʢʫ ʠʟʤʝʨʝʥʠʷ ʧʦʢʘʟʘʪʝʣʝʡ, ʥʝʦʙʭʦʜʠʤʦ 

ʧʨʦʚʝʩʪʠ ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ. ɸʥʘʣʠʟʠʨʫʷ ʧʨʝʜʚʘʨʠʪʝʣʴʥʳʝ ʜʘʥʥʳʝ ʨʝʡʪʠʥʛʘ ʩʫʙʲʝʢʪʦʚ 

ʈʌ ʧʦ ʦʪʢʨʳʪʦʩʪʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʙʶʜʞʝʪʦʚ ʟʘ 2017 ʛʦʜ, ʚʳʜʝʣʠʤ ʢʨʠʪʝʨʠʠ ʦʪʢʨʳʪʦʩʪʠ ʙʶʜʞʝʪʘ 
ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ, ʠʤʝʶʱʠʝ ʥʘʠʙʦʣʝʝ ʩʣʘʙʳʝ ʧʦʢʘʟʘʪʝʣʠ. 

ʊʘʙʣʠʮʘ 3. 

ʇʦʢʘʟʘʪʝʣʠ ʨʝʡʪʠʥʛʘ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ 2017 ʛ ʧʦ ʢʨʠʪʝʨʠʶ çʉʪʝʧʝʥʴ ʦʪʢʨʳʪʦʩʪʠ ʨʝʟʫʣʴʪʘʪʦʚ 

ʛʦʜʦʚʦʛʦ ʦʪʯʝʪʘ ʦʙ ʠʩʧʦʣʥʝʥʠʠ ʙʶʜʞʝʪʘè [7] 

 
ɺ ʨʝʟʫʣʴʪʘʪʝ ʘʥʘʣʠʟʘ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 2, ʚʳʜʝʣʠʤ ʥʘʠʤʝʥʴʰʠʝ ʧʦʢʘʟʘʪʝʣʠ ʢʨʠʪʝʨʠʝʚ ʦʮʝʥʢʠ 

ʦʪʢʨʳʪʦʩʪʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʦʙʣʘʩʪʠ ʟʘ 2017 ʛʦʜ. ʂ ʜʘʥʥʳʤ ʢʨʠʪʝʨʠʷʤ ʦʪʥʦʩʷʪʩʷ ï 
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çɻʦʜʦʚʦʡ ʦʪʯʝʪ ʦʙ ʠʩʧʦʣʥʝʥʠʠ ʙʶʜʞʝʪʘè, çʌʠʥʘʥʩʦʚʳʡ ʢʦʥʪʨʦʣʴè ʠ çʇʫʙʣʠʯʥʳʝ ʩʚʝʜʝʥʠʷ ʦ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʫʯʨʝʞʜʝʥʠʡè. ɸʥʘʣʠʟ ʧʦʢʘʟʘʪʝʣʝʡ ʢʨʠʪʝʨʠʷ çɻʦʜʦʚʦʡ ʦʪʯʝʪ ʦʙ 

ʠʩʧʦʣʥʝʥʠʠ ʙʶʜʞʝʪʘè ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ 2017 ʛʦʜ ʧʨʦʚʝʜʝʤ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʪʘʙʣʠʮʳ 3.  

ʆʩʥʦʚʥʘʷ ʧʨʦʙʣʝʤʘ, ʧʦ ʥʘʰʝʤʫ ʤʥʝʥʠʶ, ʩʚʷʟʘʥʘ ʥʝ ʩʦ ʩʙʦʨʦʤ, ʘ ʩ ʧʫʙʣʠʢʘʮʠʝʡ ʠ 
ʧʦʜʛʦʪʦʚʢʦʡ ʪʨʝʙʫʝʤʳʭ ʩʚʝʜʝʥʠʡ. ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʶʪ ʩʚʝʜʝʥʠʷ, ʨʘʟʤʝʱʝʥʥʳʝ ʚ ʪʘʙʣʠʮʝ 4. 

ɸʥʘʣʠʟʠʨʫʷ ʧʦʢʘʟʘʪʝʣʠ ʧʦ ʢʨʠʪʝʨʠʶ çɻʦʜʦʚʦʡ ʦʪʯʝʪ ʦʙ ʠʩʧʦʣʥʝʥʠʠ ʙʶʜʞʝʪʘè ʏʝʣʷʙʠʥʩʢʦʡ 

ʦʙʣʘʩʪʠ ʟʘ 2017 ʛʦʜ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ ʦ ʪʦʤ, ʯʪʦ ʦʪʜʝʣʴʥʳʝ ʦʨʛʘʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʥʝ 
ʨʘʟʤʝʱʘʶʪ ʜʘʥʥʳʝ ʧʦ ʬʠʥʘʥʩʦʚʦʡ ʦʪʯʝʪʥʦʩʪʠ. ɼʘʥʥʳʡ ʬʘʢʪ ʟʥʘʯʠʪʝʣʴʥʦ ʧʦʥʠʞʘʝʪ ʧʦʟʠʮʠʶ 

ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚ ʦʙʱʝʤ ʨʝʡʪʠʥʛʝ ʩʫʙʲʝʢʪʦʚ ʈʌ ʧʦ ʦʪʢʨʳʪʦʩʪʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ. 

ʀʥʬʦʨʤʘʪʠʟʘʮʠʷ ʦʙʱʝʩʪʚʘ, ʨʘʟʚʠʪʠʝ ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ ʮʠʬʨʦʚʳʭ ʪʝʭʥʦʣʦʛʠʡ ʚ ʩʦʯʝʪʘʥʠʠ ʩ 
ʪʨʝʙʦʚʘʥʠʝʤ ʧʦʚʳʰʝʥʠʷ çʧʨʦʟʨʘʯʥʦʩʪʠè ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʫʧʨʘʚʣʝʥʠʷ 

ʘʢʪʫʘʣʠʟʠʨʫʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʥʷʪʠʷ ʢʦʥʢʨʝʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʡ ʦʪ ʦʨʛʘʥʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʚʣʘʩʪʠ ʧʦ ʧʦʚʳʰʝʥʠʶ ʦʪʢʨʳʪʦʩʪʠ ʠ ʫʯʘʩʪʠʷ ʥʘʩʝʣʝʥʠʷ ʚ ʨʝʛʠʦʥʘʣʴʥʦʤ ʙʶʜʞʝʪʥʦʤ ʧʨʦʮʝʩʩʝ. 

ɼʣʷ ʚʳʨʘʙʦʪʢʠ ʤʝʨʦʧʨʠʷʪʠʡ, ʨʝʰʘʶʱʠʭ ʧʨʦʙʣʝʤʳ ʦʙʣʘʩʪʠ ʚ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʤ ʘʩʧʝʢʪʝ, 
ʨʘʩʩʤʦʪʨʠʤ ʧʦʣʦʞʠʪʝʣʴʥʳʡ ʦʧʳʪ ʨʝʛʠʦʥʦʚ, ʫʩʧʝʰʥʦ ʨʝʘʣʠʟʫʶʱʠʭ ʧʨʦʝʢʪ çʆʪʢʨʳʪʳʡ ʨʝʛʠʦʥè. 

ʇʦʚʳʰʝʥʠʶ ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʩʪʠ ʛʨʘʞʜʘʥ ʚ ʠʥʬʦʨʤʘʮʠʠ ʦ ʙʶʜʞʝʪʝ ʠ ʠʭ ʚʦʚʣʝʯʝʥʠʶ ʚ 

ʙʶʜʞʝʪʥʳʡ ʧʨʦʮʝʩʩ ʩʧʦʩʦʙʩʪʚʫʶʪ ʦʨʛʘʥʠʟʘʮʠʷ ʠ ʧʨʦʚʝʜʝʥʠʝ ʚ ʨʷʜʝ ʩʫʙʲʝʢʪʦʚ ʈʌ ʤʝʨ ʩ 
ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʥʪʝʨʥʝʪ-ʪʝʭʥʦʣʦʛʠʡ. 

 
ʊʘʙʣʠʮʘ 4. 

ʇʦʢʘʟʘʪʝʣʠ ʨʝʡʪʠʥʛʘ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʟʘ 2017 ʛʦʜ ʧʦ ʢʨʠʪʝʨʠʶ çʌʠʥʘʥʩʦʚʳʡ ʢʦʥʪʨʦʣʴè (ʧʦ ʜʘʥʥʳʤ 

ʨʝʡʪʠʥʛʘ ʩʫʙʲʝʢʪʦʚ ʈʌ ʄʠʥʠʩʪʝʨʩʪʚʘ ʬʠʥʘʥʩʦʚ ʈʌ) [7] 

 
 

ʇʨʠʝʤʣʝʤʳʤ ʜʣʷ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʤʳ ʩʯʠʪʘʝʤ ʦʧʳʪ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠ ï 
ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʢʘʨʪʳ ʩ ʦʪʯʸʪʥʳʤʠ ʜʘʥʥʳʤʠ ʦʙ ʠʩʧʦʣʥʝʥʠʠ ʙʶʜʞʝʪʘ. ʅʘ 

ʆʬʠʮʠʘʣʴʥʦʤ ʧʦʨʪʘʣʝ çʆʪʢʨʳʪʳʡ ʙʶʜʞʝʪ ʉʚʝʨʜʣʦʚʩʢʦʡ ʦʙʣʘʩʪʠè ʥʘ ʢʘʨʪʝ ʢʘʞʜʳʡ ʛʨʘʞʜʘʥʠʥ 

ʤʦʞʝʪ ʧʦ ʞʝʣʘʥʠʶ ʨʘʩʩʤʦʪʨʝʪʴ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʙʶʜʞʝʪʘ ʚ ʣʶʙʦʤ ʤʫʥʠʮʠʧʘʣʴʥʦʤ ʦʙʨʘʟʦʚʘʥʠʠ 
ʨʝʛʠʦʥʘ. ʆʩʦʙʝʥʥʦʩʪʴʶ ʧʦʨʪʘʣʘ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʩʪʘʪʴ ʩʚʠʜʝʪʝʣʝʤ ʚ ʦʥʣʘʡʥ-ʨʝʞʠʤʝ 

ʠʩʧʦʣʥʝʥʠʷ ʙʶʜʞʝʪʘ, ʘ ʪʘʢʞʝ ʧʦʧʦʣʥʝʥʠʝ ʙʶʜʞʝʪʘ ʟʘ ʩʯʝʪ ʥʘʣʦʛʦʚʳʭ ʠ ʥʝʥʘʣʦʛʦʚʳʭ ʜʦʭʦʜʦʚ. 

ʇʨʠʤʝʨ ʦʥʣʘʡʥ-ʩʝʨʚʠʩʘ ʦʪʨʘʞʝʥ ʥʘ ʨʠʩʫʥʢʝ 2. 
ʕʬʬʝʢʪʠʚʥʳʤ, ʥʘ ʥʘʰ ʚʟʛʣʷʜ, ʷʚʣʷʝʪʩʷ ʦʧʳʪ ʨʷʜʘ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ ʧʦ ʨʘʟʚʠʪʠʶ ʠʥʪʝʨʝʩʘ 

ʥʘʩʝʣʝʥʠʷ ʚ ʧʦʣʫʯʝʥʠʠ ʩʚʝʜʝʥʠʡ ʠ ʧʨʠʚʣʝʯʝʥʠʶ ʠʭ ʢ ʙʶʜʞʝʪʥʦʤʫ ʧʨʦʮʝʩʩʫ. ʉʫʱʥʦʩʪʴ ʜʘʥʥʳʭ 

ʤʝʨ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʨʘʙʦʪʝ ʧʦ ʩʦʟʜʘʥʠʶ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ, ʩʦʩʪʦʷʱʠʭ ʠʟ ʦʨʛʘʥʠʟʘʮʠʠ ʠ 

ʧʨʦʚʝʜʝʥʠʠ ʢʦʥʢʫʨʩʦʚ ʧʨʦʝʢʪʦʚ ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ ʥʘʨʦʜʥʦʛʦ ʙʶʜʞʝʪʘ ʚ ʧʦʥʷʪʥʦʤ ʬʦʨʤʘʪʝ, ʢʨʦʤʝ 
ʵʪʦʛʦ ʧʨʦʮʝʜʫʨʳ ʛʦʣʦʩʦʚʘʥʠʷ ʧʦ ʩʪʨʫʢʪʫʨʥʦʤʫ ʥʘʧʦʣʥʝʥʠʶ ʙʶʜʞʝʪʘ ʜʣʷ ʛʨʘʞʜʘʥ.  

ʅʘʠʙʦʣʝʝ ʫʜʦʙʥʳʤ ʚ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʷʚʣʷʝʪʩʷ ʦʥʣʘʡʥ-ʛʦʣʦʩʦʚʘʥʠʝ ʧʦ ʧʨʦʙʣʝʤʘʤ ʩʪʨʫʢʪʫʨʳ 

ʠ ʩʦʜʝʨʞʘʥʠʷ ʥʘʨʦʜʥʦʛʦ ʙʶʜʞʝʪʘ. ɺ ʨʘʤʢʘʭ ʧʦʜʦʙʥʳʭ ʢʦʥʢʫʨʩʦʚ ʧʨʦʝʢʪʦʚ ʧʦ ʩʦʩʪʘʚʣʝʥʠʶ 
ʥʘʨʦʜʥʦʛʦ ʙʶʜʞʝʪʘ, ʚ ʮʝʣʷʭ ʘʢʪʠʚʠʟʘʮʠʠ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʤʦʣʦʜʦʛʦ ʧʦʢʦʣʝʥʠʷ, ʮʝʣʝʩʦʦʙʨʘʟʥʳʤ 

ʙʫʜʝʪ ʫʯʨʝʞʜʝʥʠʝ ʩʧʝʮʠʘʣʴʥʳʭ ʥʦʤʠʥʘʮʠʡ, ʥʘʧʨʠʤʝʨ, çɺʟʛʣʷʜ ʤʦʣʦʜʳʭ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʝ 

ʠʥʬʦʨʤʘʮʠʠ ʦ ʙʶʜʞʝʪʝ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʀʊ-ʪʝʭʥʦʣʦʛʠʡè. 
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ʈʠʩ. 2. ʆʥʣʘʡʥ-ʩʝʨʚʠʩ ʠʩʧʦʣʥʝʥʠʷ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ [8] 

 

ɺ ʨʝʡʪʠʥʛʝ ʨʝʛʠʦʥʦʚ ʈʦʩʩʠʠ ʄʠʥʠʩʪʝʨʩʪʚʘ ʬʠʥʘʥʩʦʚ ʈʌ ʚʳʜʝʣʝʥ ʢʨʠʪʝʨʠʡ 
çɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʛʨʘʞʜʘʥʘʤʠ ʚ ʭʦʜʝ ʧʣʘʥʠʨʦʚʘʥʠʷ ʠ ʠʩʧʦʣʥʝʥʠʷ ʙʶʜʞʝʪʘè. ɺ ʨʘʤʢʘʭ ʢʨʠʪʝʨʠʷ 

ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʬʦʨʤʳ ʠ ʤʝʪʦʜʳ ʩʦʚʤʝʩʪʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʠ ʥʘʩʝʣʝʥʠʷ ʚ 

ʧʨʦʮʝʩʩʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʙʶʜʞʝʪʘ. ʂ ʥʠʤ ʦʪʥʦʩʷʪ, ʥʘʧʨʠʤʝʨ, ʦʨʛʘʥʠʟʘʮʠʷ 

ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʠʥʷʪʴ ʫʯʘʩʪʠʝ ʚ ʦʙʩʫʞʜʝʥʠʠ ʧʨʦʙʣʝʤ ʙʶʜʞʝʪʘ, ʨʘʟʤʝʩʪʠʪʴ 
ʢʦʤʤʝʥʪʘʨʠʠ ʠ ʦʙʤʝʥʷʪʴʩʷ ʠʜʝʷʤʠ, ʚʝʩʪʠ ʩʦʚʤʝʩʪʥʦʝ ʦʙʩʫʞʜʝʥʠʝ ʧʨʦʙʣʝʤ ʙʶʜʞʝʪʘ. 

ʈʘʩʩʤʦʪʨʠʤ ʤʝʨʦʧʨʠʷʪʠʷ, ʨʝʘʣʠʟʘʮʠʷ ʢʦʪʦʨʳʭ ʧʦʟʚʦʣʠʪ ʚʳʧʦʣʥʠʪʴ ʥʦʨʤʘʪʠʚ ʧʦ 

ʦʙʦʟʥʘʯʝʥʥʦʤʫ ʢʨʠʪʝʨʠʶ: ʦʨʛʘʥʠʟʘʮʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʝʭʘʥʠʟʤʘ çʦʙʨʘʪʥʦʡ ʩʚʷʟʠè ʩ ʥʘʩʝʣʝʥʠʝʤ 
ʧʨʠ ʧʫʙʣʠʢʘʮʠʠ ʠʥʬʦʨʤʘʮʠʠ ʙʶʜʞʝʪʘ ʜʣʷ ʛʨʘʞʜʘʥ ʚ ʩʝʪʠ ʀʥʪʝʨʥʝʪ; ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ 

ʦʟʚʫʯʠʪʴ ʚʦʧʨʦʩ ʠ ʨʘʟʤʝʱʝʥʠʝ ʦʙʦʩʥʦʚʘʥʥʳʭ ʦʪʚʝʪʦʚ ʥʘ ʥʘʠʙʦʣʝʝ ʯʘʩʪʦ ʧʫʙʣʠʢʫʝʤʳʝ ʚʦʧʨʦʩʳ; 

ʩʦʟʜʘʥʠʝ ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ, ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʪ ʛʨʘʞʜʘʥʘʤ ʨʘʟʤʝʩʪʠʪʴ ʢʦʤʤʝʥʪʘʨʠʠ ʠʣʠ ʧʨʦʚʦʜʠʪʴ 
ʦʙʩʫʞʜʝʥʠʝ ʧʨʝʜʦʩʪʘʚʣʝʥʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʙʶʜʞʝʪʝ, ʥʘʧʨʠʤʝʨ, ʚ ʬʦʨʫʤʘʭ; ʦʨʛʘʥʠʟʘʮʠʷ ʠ 

ʧʨʦʚʝʜʝʥʠʝ ʬʠʥʘʥʩʦʚʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʤʦʥʠʪʦʨʠʥʛʘ ʧʦʢʘʟʘʪʝʣʷ ʧʦʩʝʱʘʝʤʦʩʪʠ ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʘ; 

ʩʦʟʜʘʥʠʝ ʩʢʘʯʠʚʘʝʤʦʛʦ ʢʦʥʪʝʥʪʘ ʀʥʪʝʨʥʝʪ-ʨʝʩʫʨʩʦʚ; ʬʦʨʤʠʨʦʚʘʥʠʝ ʘʣʴʪʝʨʥʘʪʠʚʥʳʭ ʤʝʭʘʥʠʟʤʦʚ 

ʧʨʦʮʝʜʫʨ ʜʚʫʭʩʪʦʨʦʥʥʝʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʩ ʥʘʩʝʣʝʥʠʝʤ ʠ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʚ 
ʨʝʛʠʦʥʝ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʠʩʧʦʣʥʝʥʠʷ ʙʶʜʞʝʪʘ; ʨʘʟʤʝʱʝʥʠʝ ʥʝʦʙʭʦʜʠʤʦʡ ʢʦʥʪʘʢʪʥʦʡ 

ʠʥʬʦʨʤʘʮʠʠ ʚ ʧʫʙʣʠʢʫʝʤʦʤ ʙʶʜʞʝʪʝ ʜʣʷ ʛʨʘʞʜʘʥ. ʂʦʥʢʨʝʪʠʟʠʨʫʷ ʜʘʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ ʤʦʞʥʦ 

ʦʨʛʘʥʠʟʦʚʘʪʴ ʧʣʦʱʘʜʢʫ ʜʣʷ ʧʫʙʣʠʢʘʮʠʠ ʨʘʮʠʦʥʘʣʴʥʳʭ ʠʜʝʡ ʧʦ ʨʘʟʤʝʱʝʥʠʶ ʠʥʬʦʨʤʘʮʠʠ ʦ 
ʙʶʜʞʝʪʝ ʨʝʛʠʦʥʘ ʠʣʠ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ, ʘ ʪʘʢʞʝ ʧʦ ʨʘʟʚʠʪʠʶ ʙʶʜʞʝʪʥʦʛʦ ʧʨʦʮʝʩʩʘ; 

ʜʣʷ ʠʥʠʮʠʘʮʠʠ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʩʦʟʜʘʥʠʶ ʜʦʩʪʫʧʥʳʭ ʠ ʥʝʦʙʭʦʜʠʤʳʭ ʜʣʷ ʛʨʘʞʜʘʥ ʩʝʨʚʠʩʦʚ ʠʣʠ 

ʧʨʠʣʦʞʝʥʠʡ. ʂ ʧʨʠʤʝʨʫ, ʜʣʷ ʪʝʭ, ʢʪʦ ʭʦʯʝʪ ʩʜʝʣʘʪʴ ʧʨʝʜʣʦʞʝʥʠʝ ʚ ʜʘʥʥʦʤ ʘʩʧʝʢʪʝ, ʩʣʝʜʫʝʪ ʥʘ 

ʩʘʡʪʝ ʩʦʟʜʘʪʴ ʨʘʟʜʝʣ çʉʜʝʣʘʡʪʝ ʧʨʝʜʣʦʞʝʥʠʝè.  
ɽʱʝ ʦʜʥʫ ʚʦʟʤʦʞʥʦʩʪʴ ʩʦʚʨʝʤʝʥʥʳʝ ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʪʝʭʥʦʣʦʛʠʠ ʧʨʝʜʦʩʪʘʚʣʷʶʪ ʢʘʞʜʦʤʫ 

ʟʘʠʥʪʝʨʝʩʦʚʘʥʥʦʤʫ ʞʠʪʝʣʶ ʨʘʟʤʝʩʪʠʪʴ ʩʚʦʶ ʧʦʟʠʮʠʶ ʦ ʚʳʙʦʨʝ ʥʘʠʙʦʣʝʝ ʚʘʞʥʳʭ ʩʪʘʪʝʡ ʨʘʩʭʦʜʦʚ 

ʙʶʜʞʝʪʘ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʥʘ ʦʬʠʮʠʘʣʴʥʦʤ ʩʘʡʪʝ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ (ʨʝʛʠʦʥʘʣʴʥʳʭ ʠʣʠ 
ʤʫʥʠʮʠʧʘʣʴʥʳʭ) ʥʝʦʙʭʦʜʠʤʦ ʩʦʟʜʘʪʴ ʨʘʟʜʝʣ çʉʜʝʣʘʡʪʝ ʚʳʙʦʨ 3-5 ʥʘʠʙʦʣʝʝ ʘʢʪʫʘʣʴʥʳʭ 

ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʩʭʦʜʦʚ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚè. ɿʜʝʩʴ ʞʝ ʤʦʞʥʦ ʦʬʦʨʤʠʪʴ çʦʢʥʦè ʜʣʷ ʢʦʥʢʨʝʪʥʳʭ 

ʧʨʠʦʨʠʪʝʪʥʳʭ, ʧʦ ʤʥʝʥʠʶ ʛʨʘʞʜʘʥ, ʦʙʲʝʢʪʦʚ ʩʪʨʦʠʪʝʣʴʩʪʚʘ, ʨʝʤʦʥʪʘ ʠ ʪ.ʧ. 
ʈʝʘʣʴʥʳʤ ʠʥʩʪʨʫʤʝʥʪʦʤ ʧʦʚʳʰʝʥʠʷ ʘʢʪʠʚʥʦʩʪʠ ʠ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʦ 

ʬʦʨʤʠʨʦʚʘʥʠʠ ʠ ʨʝʘʣʠʟʘʮʠʠ ʙʶʜʞʝʪʥʦʛʦ ʧʨʦʮʝʩʩʘ ʷʚʣʷʝʪʩʷ ʘʢʪʫʘʣʴʥʦʝ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʦʪʜʝʣʴʥʳʭ 

ʛʨʫʧʧ ʛʨʘʞʜʘʥ, ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʨʝʩʫʨʩʦʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ. ʅʘʧʨʠʤʝʨ, ʨʘʟʤʝʱʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʚ 

ʧʦʧʫʣʷʨʥʳʭ ʩʨʝʜʠ ʞʠʪʝʣʝʡ ʏʝʣʷʙʠʥʩʢʘ ï ʚ ʛʨʫʧʧʘʭ ɺʂʦʥʪʘʢʪʝ. ʌʠʥʘʥʩʦʚʳʝ ʟʘʪʨʘʪʳ ʢʦʥʪʘʢʪʘ ʩ 
ʦʜʥʠʤ ʧʦʪʝʥʮʠʘʣʴʥʳʤ ʢʣʠʝʥʪʦʤ ʩ ʧʦʤʦʱʴʶ ʠʥʩʪʨʫʤʝʥʪʦʚ ʩʦʮʠʘʣʴʥʳʭ ʩʝʪʝʡ ʟʥʘʯʠʪʝʣʴʥʦ 

ʤʝʥʴʰʝ, ʯʝʤ, ʥʘʧʨʠʤʝʨ, ʨʘʟʤʝʱʝʥʠʝ ʨʝʢʣʘʤʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʥʘ ʪʝʣʝʚʠʟʠʦʥʥʳʭ ʢʘʥʘʣʘʭ ʚ 4 ʨʘʟʘ. 

ʕʪʦ ʧʦʜʪʚʝʨʞʜʘʶʪ ʜʘʥʥʳʝ ʪʘʙʣʠʮʳ 5. 
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ʊʘʙʣʠʮʘ 5. 

ʉʪʦʠʤʦʩʪʴ ʨʝʢʣʘʤʳ ʯʝʨʝʟ ʩʦʮʠʘʣʴʥʳʝ ʩʝʪʠ 

 
 

ɼʦʩʪʘʪʦʯʥʦ ʧʨʦʩʪʳʤ, ʠ ʚ ʪʦ ʞʝ ʚʨʝʤʷ ʠʥʪʝʨʝʩʥʳʤ ʜʣʷ ʛʨʘʞʜʘʥ, ʷʚʣʷʝʪʩʷ ʨʘʟʤʝʱʝʥʠʝ ʥʘ 

ʩʘʡʪʘʭ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʤʦʜʝʣʠ ʙʶʜʞʝʪʥʦʛʦ ʢʘʣʴʢʫʣʷʪʦʨʘ. ɹʶʜʞʝʪʥʳʡ 
ʢʘʣʴʢʫʣʷʪʦʨ ï ʵʪʦ ʠʥʪʝʨʘʢʪʠʚʥʦʝ ʦʪʦʙʨʘʞʝʥʠʝ ʜʦʭʦʜʥʳʭ ʠ ʨʘʩʭʦʜʥʳʭ ʩʪʘʪʝʡ ʙʶʜʞʝʪʘ, ʢʦʪʦʨʳʝ 

ʧʦʣʴʟʦʚʘʪʝʣʠ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴ ʚ ʧʨʝʜʝʣʘʭ ʙʶʜʞʝʪʥʳʭ ʦʛʨʘʥʠʯʝʥʠʡ ʩ ʨʘʟʤʝʱʝʥʠʝ ʠʪʦʛʦʚ ʜʘʥʥʳʭ 

ʠʟʤʝʥʝʥʠʡ ʚ ʦʥʣʘʡʥ-ʨʝʞʠʤʝ. ʈʝʛʠʦʥʘʣʴʥʳʝ ʦʨʛʘʥʳ ʚʣʘʩʪʠ ʠ ʦʨʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ, 
ʧʨʠ ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʘʥʥʦʛʦ ʠʥʪʝʨʘʢʪʠʚʥʦʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʤʦʛʫʪ ʧʦʟʥʘʢʦʤʠʪʴʩʷ ʩ ʠʟʤʝʥʝʥʠʷʤʠ, 

ʢʦʪʦʨʳʝ ʠʥʠʮʠʠʨʫʝʪ ʥʘʩʝʣʝʥʠʝ. ʕʪʦ ʧʦʤʦʛʘʝʪ ʦʙʲʝʢʪʠʚʥʦʡ ʦʮʝʥʢʝ ʧʦʞʝʣʘʥʠʡ ʠ ʧʦʪʨʝʙʥʦʩʪʝʡ 

ʥʘʩʝʣʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʚʦʟʤʦʞʥʦʩʪʠ ʥʦʚʳʭ ʙʶʜʞʝʪʥʳʭ ʠʜʝʡ ʜʣʷ ʠʭ 
ʜʘʣʴʥʝʡʰʝʛʦ ʧʨʠʤʝʥʝʥʠʷ ʚ ʭʦʜʝ ʬʦʨʤʠʨʦʚʘʥʠʷ ʙʶʜʞʝʪʘ.  

ʈʘʩʩʤʦʪʨʠʤ ʥʘʧʨʘʚʣʝʥʠʝ, ʢʦʪʦʨʦʝ ʨʝʘʣʠʟʫʝʪʩʷ ʚ ʦʪʜʝʣʴʥʳʭ ʨʝʛʠʦʥʘʭ ʤʫʥʠʮʠʧʘʣʴʥʳʤʠ 

ʦʨʛʘʥʘʤʠ ʚʣʘʩʪʠ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʨʝʛʠʦʥʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ, ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʠʮʠʘʪʠʚʥʦʛʦ 

ʙʶʜʞʝʪʠʨʦʚʘʥʠʷ, ʢʦʪʦʨʦʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪ ʧʨʠʚʣʝʯʝʥʠʝ ʥʘʩʝʣʝʥʠʷ ʢ ʚʳʜʝʣʝʥʠʶ ʧʨʠʦʨʠʪʝʪʥʳʭ 
ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʩʭʦʜʦʚ ʩʨʝʜʩʪʚ ʤʝʩʪʥʳʭ ʙʶʜʞʝʪʦʚ, ʢ ʚʦʧʣʦʱʝʥʠʶ ʚ ʞʠʟʥʴ ʥʘʠʙʦʣʝʝ ʨʘʮʠʦʥʘʣʴʥʳʭ 

ʧʨʦʝʢʪʦʚ ʠ ʟʘʪʝʤ ʢ ʢʦʥʪʨʦʣʶ ʩʦ ʩʪʦʨʦʥʳ ʛʨʘʞʜʘʥ ʠ ʦʙʱʝʩʪʚʝʥʥʳʭ ʦʙʲʝʜʠʥʝʥʠʡ. ʇʨʝʠʤʫʱʝʩʪʚʦʤ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʘʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʨʘʩʰʠʨʝʥʥʦʡ ʩʠʩʪʝʤʳ ʧʦʣʴʟʦʚʘʪʝʣʝʡ 
ʠʥʬʦʨʤʘʮʠʠ ʦ ʙʶʜʞʝʪʥʦʤ ʧʨʦʮʝʩʩʝ ʚ ʜʦʩʪʫʧʥʦʤ ʠ ʧʦʥʷʪʥʦʤ ʜʣʷ ʛʨʘʞʜʘʥ ʬʦʨʤʘʪʝ. ʂʨʦʤʝ ʵʪʦʛʦ, 

ʧʦʚʳʰʘʝʪʩʷ ʠʥʪʝʨʝʩ ʢ ʨʝʛʠʦʥʘʣʴʥʦʤʫ ʠ ʤʝʩʪʥʦʤʫ ʫʨʦʚʥʶ ʙʶʜʞʝʪʥʦʛʦ ʧʨʦʮʝʩʩʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʫʯʘʩʪʠʝ ʚ ʧʨʦʮʝʜʫʨʝ ʠʥʠʮʠʘʪʠʚʥʦʛʦ ʙʶʜʞʝʪʠʨʦʚʘʥʠʷ ʜʘʝʪ 

ʨʘʩʰʠʨʝʥʥʳʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚ ʧʨʦʷʚʣʝʥʠʠ ʩʚʦʠʭ ʠʜʝʡ ʧʦ ʨʝʰʝʥʠʶ ʧʨʦʙʣʝʤ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ. 
ʕʬʬʝʢʪʠʚʥʦʩʪʴ ʜʘʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʠʤʝʝʪ ʜʚʦʡʥʫʶ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ: ʥʘʩʝʣʝʥʠʝ ʘʢʪʠʚʥʦ ʫʯʘʩʪʚʫʝʪ 

ʚ ʨʘʟʚʠʪʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʘ ʦʨʛʘʥʳ ʤʝʩʪʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ 

ʦʧʪʠʤʠʟʠʨʫʶʪ ʫʧʨʘʚʣʝʥʠʝ ʦʙʱʝʩʪʚʝʥʥʳʤʠ ʬʠʥʘʥʩʘʤʠ. ɺ ʩʦʮʠʘʣʴʥʦʤ ʘʩʧʝʢʪʝ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʨʘʟʨʝʟʝ ʩʙʣʠʞʝʥʠʷ ʥʘʩʝʣʝʥʠʷ ʩ ʪʝʢʫʱʝʡ ʨʘʙʦʪʦʡ ʩʣʫʞʘʱʠʭ ʤʝʩʪʥʳʭ 

ʘʜʤʠʥʠʩʪʨʘʮʠʡ. ʕʪʦ ʥʝʩʦʤʥʝʥʥʦ ʧʦʚʳʰʘʝʪ ʜʦʚʝʨʠʝ ʢ ʜʝʷʪʝʣʴʥʦʩʪʠ ʤʝʩʪʥʦʡ ʚʣʘʩʪʠ. ʇʨʦʠʩʭʦʜʠʪ 

ʢʦʥʩʦʣʠʜʘʮʠʷ ʚʠʜʝʥʠʷ ʪʝʢʫʱʠʭ ʧʨʦʙʣʝʤ ʠ ʥʘʧʨʘʚʣʝʥʠʡ ʨʘʟʚʠʪʠʷ ʤʫʥʠʮʠʧʘʣʴʥʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. 
ʅʝ ʤʝʥʝʝ ʚʘʞʥʳʤ ʚ ʜʘʥʥʦʤ ʚʦʧʨʦʩʝ ʷʚʣʷʝʪʩʷ ʘʢʪʠʚʠʟʘʮʠʷ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʢʦʥʪʨʦʣʷ, ʯʪʦ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʥʝʜʦʧʫʱʝʥʠʷ ʚʦʟʥʠʢʥʦʚʝʥʠʷ ʩʠʪʫʘʮʠʡ ʢʦʨʨʫʧʮʠʦʥʥʳʭ ʧʨʦʷʚʣʝʥʠʡ.  

ɽɦ ʝ ʦʜʠʥ ʘʩʧʝʢʪ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ ʵʬʬʝʢʪʘ ʢʘʩʘʝʪʩʷ ʨʘʟʚʠʪʠʷ ʢʫʣʴʪʫʨʳ ʫʧʨʘʚʣʝʥʠʷ 

ʩʦʪʨʫʜʥʠʢʦʚ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ. ʇʨʠ ʘʢʪʠʚʥʦʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ ʥʘʩʝʣʝʥʠʝʤ ʧʨʠ 
ʦʙʩʫʞʜʝʥʠʠ ʧʨʦʝʢʪʦʚ ʬʦʨʤʠʨʦʚʘʥʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʙʶʜʞʝʪʘ, ʧʦ ʤʥʝʥʠʶ ʩʧʝʮʠʘʣʠʩʪʦʚ ʚ ʦʙʣʘʩʪʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʠ ʤʫʥʠʮʠʧʘʣʴʥʦʡ ʩʣʫʞʙʳ, ʫ ʧʨʝʜʩʪʘʚʠʪʝʣʝʡ ʚʣʘʩʪʠ ʬʦʨʤʠʨʫʝʪʩʷ ʥʦʚʘʷ 

ʢʦʤʧʝʪʝʥʮʠʷ çʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʩ ʦʨʛʘʥʠʟʘʮʠʷʤʠ ʦʙʱʝʩʪʚʝʥʥʦʛʦ ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʠ ʛʨʘʞʜʘʥʘʤʠè. 
ɺʟʘʠʤʦʧʦʥʠʤʘʥʠʝ, ʦʩʦʟʥʘʥʠʝ ʥʘʩʝʣʝʥʠʝʤ ʩʣʦʞʥʦʩʪʠ ʤʝʭʘʥʠʟʤʘ ʧʨʠʥʷʪʠʷ ʫʧʨʘʚʣʝʥʯʝʩʢʦʛʦ 

ʨʝʰʝʥʠʷ, ʚʳʷʚʣʝʥʠʝ ʧʨʝʧʷʪʩʪʚʠʡ ʢ ʨʝʰʝʥʠʶ ʥʘʩʫʱʥʳʭ ʧʨʦʙʣʝʤ ʚʳʟʳʚʘʝʪ ʩʦʚʤʝʩʪʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ ʚ ʨʘʩʰʠʨʝʥʥʳʭ ʙʶʜʞʝʪʥʳʭ ʢʦʤʠʩʩʠʷʭ. ʉʦʪʨʫʜʥʠʢʠ ʦʨʛʘʥʦʚ ʤʝʩʪʥʦʛʦ 
ʩʘʤʦʫʧʨʘʚʣʝʥʠʷ ʚ ʜʘʥʥʦʤ ʧʨʦʮʝʩʩʝ ʧʨʠʦʙʨʝʪʘʶʪ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ ʠ ʢʦʤʧʝʪʝʥʪʥʦʩʪʴ ʚ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʤ ʦʙʱʝʥʠʠ ʩ ʥʘʩʝʣʝʥʠʝʤ. ʕʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʦʧʪʠʤʠʟʘʮʠʠ ʧʨʠʥʠʤʘʝʤʳʭ 

ʫʧʨʘʚʣʝʥʯʝʩʢʠʭ ʨʝʰʝʥʠʡ. 

ʅʝ ʤʝʥʝʝ ʧʦʣʦʞʠʪʝʣʴʥʳʤ ʨʝʟʫʣʴʪʘʪʦʤ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʠʥʠʮʠʘʪʠʚʥʦʛʦ ʙʶʜʞʝʪʠʨʦʚʘʥʠʷ, ʧʦ 
ʤʥʦʛʦʣʝʪʥʝʤʫ ʦʧʳʪʫ, ʚ ʪʦʤ ʯʠʩʣʝ ʟʘʨʫʙʝʞʥʦʤʫ, ʤʦʞʥʦ ʩʯʠʪʘʪʴ ʧʦʚʳʰʝʥʠʝ ʥʘʣʦʛʦʚʦʡ 

ʜʠʩʮʠʧʣʠʥʳ ʧʨʠ ʧʨʠʚʣʝʯʝʥʠʠ ʥʘʩʝʣʝʥʠʷ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʨʘʩʭʦʜʥʦʡ ʯʘʩʪʠ ʙʶʜʞʝʪʘ. ʇʦʚʳʰʝʥʠʝ 

ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʠ ʢ ʫʧʣʘʪʝ ʥʘʣʦʛʦʚ ʦʪʤʝʯʘʝʪʩʷ ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʥʘʩʝʣʝʥʠʷ ʦ 
ʢʦʥʢʨʝʪʥʳʭ ʦʙʲʝʢʪʘʭ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʙʶʜʞʝʪʥʳʭ ʩʨʝʜʩʪʚ.  
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ɺʓɺʆɼʓ 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʨʦʧʨʠʷʪʠʷ, ʧʨʝʜʣʘʛʘʝʤʳʝ ʚ ʜʘʥʥʦʡ ʨʘʙʦʪʝ, ʙʫʜʫʪ ʠʤʝʪʴ ʨʝʟʫʣʴʪʘʪ ʧʨʠ 

ʫʩʣʦʚʠʠ ʚʚʝʜʝʥʠʷ ʩʘʥʢʮʠʡ ʟʘ ʦʪʩʫʪʩʪʚʠʝ ʦʪʢʨʳʪʦʡ ʜʣʷ ʛʨʘʞʜʘʥ ʩʨʦʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʦ ʜʘʥʥʳʭ 

ʛʦʜʦʚʦʛʦ ʙʶʜʞʝʪʘ. ʇʨʝʜʣʦʞʝʥʠʷ, ʩʬʦʨʤʫʣʠʨʦʚʘʥʥʳʝ ʚ ʨʝʟʫʣʴʪʘʪʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʪ 
ʨʘʟʚʠʪʠʶ ʞʠʟʥʝʜʝʷʪʝʣʴʥʦʩʪʠ ʨʝʛʠʦʥʦʚ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʭ ʦʙʨʘʟʦʚʘʥʠʡ, ʟʘ ʩʯʝʪ ʨʝʘʣʠʟʘʮʠʠ 

ʧʨʠʦʨʠʪʝʪʥʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʙʶʜʞʝʪʥʦʡ ʧʦʣʠʪʠʢʠ ï ʧʦʚʳʰʝʥʠʶ ʦʪʢʨʳʪʦʩʪʠ ʙʶʜʞʝʪʥʦʛʦ 

ʧʨʦʮʝʩʩʘ. 
 

ʇɽʈʉʇɽʂʊʀɺʓ ɼɸʃʔʅɽʁʐʀʍ ʀʉʉʃɽɼʆɺɸʅʀʁ 

ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʚ ʮʝʣʷʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʚ 
ʦʙʣʘʩʪʠ ʙʶʜʞʝʪʥʦʛʦ ʧʨʦʮʝʩʩʘ, ʄʠʥʠʩʪʝʨʩʪʚʦ ʬʠʥʘʥʩʦʚ ʈʦʩʩʠʠ ʧʝʨʠʦʜʠʯʝʩʢʠ ʠʟʤʝʥʷʝʪ ʢʨʠʪʝʨʠʠ 

ʦʮʝʥʢʠ ʦʪʢʨʳʪʦʩʪʠ ʨʝʛʠʦʥʘʣʴʥʳʭ ʙʶʜʞʝʪʦʚ ʠ ʠʭ ʨʘʥʞʠʨʦʚʘʥʠʝ ʧʦ ʙʘʣʣʘʤ. ʕʪʦ ʥʝ ʜʘʝʪ 

ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʥʠʟʠʪʴ ʠʥʪʝʥʩʠʚʥʦʩʪʴ ʜʝʷʪʝʣʴʥʦʩʪʠ ʨʝʛʠʦʥʘʣʴʥʳʤ ʠ ʤʫʥʠʮʠʧʘʣʴʥʳʤ ʦʨʛʘʥʘʤ 

ʚʣʘʩʪʠ. ʇʨʠ ʵʪʦʤ, ʠʟʤʝʥʝʥʠʷ ʚ ʤʝʪʦʜʠʢʝ ʦʮʝʥʠʚʘʥʠʷ ʚʳʟʳʚʘʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚ ʨʘʟʨʘʙʦʪʢʝ 
ʘʜʘʧʪʠʨʦʚʘʥʥʳʭ ʠʥʩʪʨʫʤʝʥʪʦʚ ʙʶʜʞʝʪʥʦʛʦ ʧʨʦʮʝʩʩʘ. ɸʥʘʣʠʟ ʜʠʥʘʤʠʢʠ ʜʘʥʥʳʭ ʠʟʤʝʥʝʥʠʡ 

ʧʦʢʘʟʳʚʘʝʪ ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ ʠʟʤʝʥʝʥʠʡ. ʅʘʧʨʠʤʝʨ, ʠʟʤʝʥʝʥʠʝ ʜʦʣʠ ʢʨʠʪʝʨʠʝʚ ʚ ʩʪʨʫʢʪʫʨʝ ʦʮʝʥʢʠ, 

ʘ ʪʘʢʞʝ ʨʦʩʪ ʟʥʘʯʠʤʦʩʪʠ ʧʦʢʘʟʘʪʝʣʷ ʦʪʢʨʳʪʦʩʪʠ ʜʘʥʥʳʭ ʛʦʜʦʚʦʛʦ ʦʪʯʝʪʘ ʦʙ ʠʩʧʦʣʥʝʥʠʠ ʙʶʜʞʝʪʘ. 
ʆʜʥʘʢʦ, ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʚ ʏʝʣʷʙʠʥʩʢʦʡ ʦʙʣʘʩʪʠ ʚʩʝ ʪʨʝʙʫʝʤʳʝ ʄʠʥʠʩʪʝʨʩʪʚʦʤ 

ʬʠʥʘʥʩʦʚ ʜʘʥʥʳʝ ʥʝ ʧʫʙʣʠʢʫʶʪʩʷ, ʯʪʦ ʚʳʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ 

ʤʝʭʘʥʠʟʤʘ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʙʶʜʞʝʪʥʦʛʦ ʧʨʦʮʝʩʩʘ ʥʘ ʫʨʦʚʥʝ ʨʝʛʠʦʥʘ. 
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INFORMATION-COMMUNICATION TECHNOLOGIES, AS A TOOL TO INCREASE 

OPENNESS OF THE REGIONAL BUDGETARY PROCESS 

 

Barchukova ʊ.ɸ. 
 

FGBU VPO "Financial University under the Government of the Russian Federation", Chelyabinsk  
 
Annotation. The article presents the results of an analytical study of the dynamics of the openness of the budget process in the 
Russian Federation and the budgetary process in the Chelyabinsk region. On the basis of the analysis, the problems of the 
openness of the Chelyabinsk region's budget have been highlighted, which have made it possible to formulate a number of 

measures to increase the openness of the regional budget and to increase the initiative of citizens in the aspect of the problem 
under consideration. 

 
Keywords: budgetary process, openness of budget process, regional budget. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʠʩʩʣʝʜʦʚʘʥʳ ʤʝʭʘʥʠʟʤʳ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʌʝʜʝʨʘʣʴʥʦʡ ʥʘʣʦʛʦʚʦʡ ʩʣʫʞʙʳ ʩ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʦʡ 
ʧʦ ʬʠʥʘʥʩʦʚʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ ʠ ʩ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ ʚ ʮʝʣʷʭ ʚʳʷʚʣʝʥʠʷ ʠ ʧʨʝʩʝʯʝʥʠʷ ʥʘʣʦʛʦʚʳʭ 

ʧʨʝʩʪʫʧʣʝʥʠʡ. ɺʳʜʝʣʝʥʳ ʵʣʝʤʝʥʪʳ ʤʝʭʘʥʠʟʤʘ, ʩʨʝʜʠ ʢʦʪʦʨʳʭ ʦʩʥʦʚʥʦʝ ʧʦʣʦʞʝʥʠʝ ʟʘʥʠʤʘʝʪ ʧʨʘʚʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʷ 
ʜʘʥʥʦʡ ʚʟʘʠʤʦʩʚʷʟʘʥʥʦʡ ʩʠʩʪʝʤʳ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʘ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʠʪʴ 
ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ ʜʘʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʧʦʩʣʝʜʫʱʝʤʫ ʠʩʩʣʝʜʦʚʘʥʠ ʜʘʥʥʦʡ ʪʝʤʘʪʠʢʠ. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ, ʌʅʉ, ʈʦʩʬʠʥʤʦʥʠʪʦʨʠʥʛ, ʄɺɼ, ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʝ ʦʨʛʘʥʳ, ʥʘʣʦʛʦʚʳʝ 
ʧʨʝʩʪʫʧʣʝʥʠʷ. 

 

ɺɺɽɼɽʅʀɽ 

ʅʘ ʜʘʥʥʳʡ ʤʦʤʝʥʪ ʌʝʜʝʨʘʣʴʥʘʷ ʥʘʣʦʛʦʚʘʷ ʩʣʫʞʙʘ ʥʘ ʦʩʥʦʚʝ ʩʚʦʠʭ ʬʫʥʢʮʠʡ ʠʤʝʝʪ ʧʨʘʚʦ 
ʦʩʫʱʝʩʪʚʣʷʪʴ ʥʘʣʦʛʦʚʳʡ ʢʦʥʪʨʦʣʴ ʟʘ ʚʳʧʦʣʥʝʥʠʝʤ ʥʘʣʦʛʦʚʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʢʦʪʦʨʳʡ 

ʧʦʟʚʦʣʷʝʪ ʚʳʷʚʣʷʪʴ ʥʘʣʦʛʦʚʳʝ ʧʨʝʩʪʫʧʣʝʥʠʷ. ʆʜʥʘʢʦ, ʧʦʩʢʦʣʴʢʫ ʦʪʚʝʪʩʪʚʝʥʥʦʩʪʴ ʟʘ ʵʪʠ 

ʧʨʝʩʪʫʧʣʝʥʠʷ ʥʘʭʦʜʠʪʩʷ ʚ ʨʘʤʢʘʭ ʋʛʦʣʦʚʥʦʛʦ ʂʦʜʝʢʩʘ ʈʌ, ʘ ʪʘʢʞʝ  ʚ ʨʘʤʢʘʭ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦʙ 

ʦʪʤʳʚʘʥʠʠ  ʜʦʭʦʜʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʝʩʪʫʧʥʳʤ ʧʫʪʝʤ, ʪʦ ʌʅʉ ʜʦʣʞʥʘ ʚʟʘʠʤʦʜʝʡʩʪʚʦʚʘʪʴ ʩ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʤʠ ʚʝʜʦʤʩʪʚʘʤʠ, ʥʘ ʢʦʪʦʨʳʭ ʚʦʟʣʦʞʝʥʳ ʥʝʦʙʭʦʜʠʤʳʝ ʬʫʥʢʮʠʠ ʧʦ 

ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʥʘʢʘʟʘʥʠʷ ʟʘ ʜʘʥʥʳʝ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷ. ɼʣʷ ʚʳʧʦʣʥʝʥʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ, ʩʦʚʤʝʩʪʥʦʡ ʨʘʙʦʪʳ ʤʝʞʜʫ ʜʘʥʥʳʤʠ ʚʝʜʦʤʩʪʚʘʤʠ ʟʘʢʣʶʯʘʶʪʩʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ  
ʩʦʛʣʘʰʝʥʠʷ. ʂʨʦʤʝ ʪʦʛʦ, ʩʫʱʝʩʪʚʫʝʪ ʠ ʜʨʫʛʘʷ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʘʷ ʙʘʟʘ ʜʣʷ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ. 

 

ɸʅɸʃʀɿ ʇʋɹʃʀʂɸʎʀʁ; ʄɸʊɽʈʀɸʃʆɺ, ʄɽʊʆɼʆɺ 
ʅʝʦʙʭʦʜʠʤʦ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʜʘʥʥʘʷ ʪʝʤʘʪʠʢʘ ʠʩʩʣʝʜʦʚʘʥʠʷ ʦʩʚʝʱʝʥʘ ʘʚʪʦʨʘʤʠ ʩ ʨʘʟʣʠʯʥʳʭ 

ʪʦʯʝʢ ʟʨʝʥʠʷ: ʬʠʥʘʥʩʦʚʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ, ʥʘʣʦʛʦʚʳʡ ʢʦʥʪʨʦʣʴ. ʉʨʝʜʠ ʘʚʪʦʨʦʚ ʥʝʦʙʭʦʜʠʤʦ 

ʚʳʜʝʣʠʪʴ ʄʠʛʘʯʝʚʫ ɽ.ɺ. [2], ʇʨʦʰʫʥʠʥʘ ʄ.ʄ. [3], ɹʳʢʦʚʘ ʈ.ʉ. [1] ʠ ʜʨ. ɺ ʪʦʞʝ ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʫʶʪ 
ʠʩʩʣʝʜʦʚʘʥʠʷ ʤʝʭʘʥʠʟʤʘ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ.  

 

ʎɽʃʔ ʀ ʇʆʉʊɸʅʆɺʂɸ ɿɸɼɸʏʀ ʀʉʉʃɽɼʆɺɸʅʀʗ 
ʀʩʭʦʜʷ ʠʟ ʚʳʰʝʩʢʘʟʘʥʥʦʛʦ, ʮʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʤʝʭʘʥʠʟʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʧʦ ʚʳʷʚʣʝʥʠʶ ʥʘʣʦʛʦʚʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ. ʆʩʥʦʚʦʡ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʚʳʩʪʫʧʘʶʪ ʪʘʢʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʩʪʨʫʢʪʫʨʳ ʢʘʢ ʌʝʜʝʨʘʣʴʥʘʷ ʥʘʣʦʛʦʚʘʷ ʩʣʫʞʙʘ, ʌʝʜʝʨʘʣʴʥʘʷ 
ʩʣʫʞʙʘ ʧʦ ʬʠʥʘʥʩʦʚʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ, ʄʠʥʠʩʪʝʨʩʪʚʦ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. 

 

ʆʉʅʆɺʅʆʁ ʈɸɿɼɽʃ 
ɺʟʘʠʤʦʜʝʡʩʪʚʠʝ ʥʘʣʦʛʦʚʳʭ ʦʨʛʘʥʦʚ ʩ ʨʘʟʣʠʯʥʳʤʠ ʦʨʛʘʥʘʤʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʦʙʳʯʥʦ 

ʫʨʝʛʫʣʠʨʦʚʘʥʦ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʤʠ ʘʢʪʘʤʠ. ɺ ʮʝʣʷʭ ʦʧʪʠʤʠʟʘʮʠʠ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ 

ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠ ʧʦʚʳʰʝʥʠʷ ʝʛʦ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʥʘʣʦʛʦʚʳʝ ʩʣʫʞʙʳ ʚ ʨʘʤʢʘʭ 

ʚʦʟʣʦʞʝʥʥʳʭ ʥʘ ʥʠʭ ʬʫʥʢʮʠʡ ʟʘʢʣʶʯʘʶʪ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʝ ʩʦʛʣʘʰʝʥʠʷ ʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʩ 
ʨʘʟʣʠʯʥʳʤʠ ʦʨʛʘʥʘʤʠ ʠʩʧʦʣʥʠʪʝʣʴʥʦʡ ʚʣʘʩʪʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʥʘʣʦʛʦʚʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ. 

ʇʨʘʚʦʚʦʡ ʦʩʥʦʚʦʡ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʥʘʣʦʛʦʚʳʭ 

ʧʨʝʩʪʫʧʣʝʥʠʡ ʚʳʩʪʫʧʘʶʪ: ʧʨʠʢʘʟʳ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʩʪʨʫʢʪʫʨ, ʧʠʩʴʤʘ, ʩʦʛʣʘʰʝʥʠʷ ʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ. ʆʩʥʦʚʦʡ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʥʘʣʦʛʦʚʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ ʚʳʩʪʫʧʘʝʪ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ 
çʆ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʠ ʣʝʛʘʣʠʟʘʮʠʠ (ʦʪʤʳʚʘʥʠʶ) ʜʦʭʦʜʦʚ, ʧʦʣʫʯʝʥʥʳʭ ʧʨʝʩʪʫʧʥʳʤ ʧʫʪʝʤ, ʠ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʶ ʪʝʨʨʦʨʠʟʤʘè ʦʪ 07.08.2001 ˉ 115-ʌɿ. ɼʣʷ ʨʝʘʣʠʟʘʮʠʠ ʚʳʧʦʣʥʝʥʠʷ ʧʦʣʦʞʝʥʠʡ 
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ʜʘʥʥʦʛʦ ʟʘʢʦʥʘ ʠ ʦʩʫʱʝʩʪʚʣʝʥʠʷ ʥʘʜʟʦʨʘ ʧʨʦʠʩʭʦʜʠʪ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 

ʈʦʩʬʠʥʤʦʥʠʪʦʨʠʥʛʘ ʠ ʌʝʜʝʨʘʣʴʥʦʡ ʥʘʣʦʛʦʚʦʡ ʩʣʫʞʙʳ. 

ɺ ʨʘʤʢʘʭ ʧʦʣʫʯʝʥʠʷ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʧʦʜʦʟʨʠʪʝʣʴʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʦʧʝʨʘʮʠʡ, 

ʢʦʪʦʨʳʝ ʦʩʫʱʝʩʪʚʣʷʶʪ ʬʠʟʠʯʝʩʢʠʝ ʠʣʠ ʶʨʠʜʠʯʝʩʢʠʝ ʣʠʮʘ. ɼʘʥʥʦʝ ʧʦʣʫʯʝʥʠʝ ʠʥʬʦʨʤʘʮʠʠ ʜʣʷ 
ʚʳʧʦʣʥʝʥʠʷ ʩʚʦʠʭ ʬʫʥʢʮʠʡ ʤʝʞʜʫ ʜʚʫʤʷ ʚʝʜʦʤʩʪʚʘʤʠ ʦʩʥʦʚʘʥʦ ʥʘ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʠ  ʧʨʘʚʦʚʦʛʦ 

ʧʦʣʷ ʜʣʷ ʪʘʢʠ ʜʝʡʩʪʚʠʡ:   

1) ʉʦʛʣʘʰʝʥʠʝ ʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 
ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʧʦ ʬʠʥʘʥʩʦʚʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ ʠ ʌʝʜʝʨʘʣʴʥʦʡ ʥʘʣʦʛʦʚʦʡ ʩʣʫʞʙʳ" 

(ʟʘʢʣʶʯʝʥʦ ʚ ʛ. ʄʦʩʢʚʝ 15.10.2015 ˉ 01-01-14/22440, N ʄʄɺ-23-2/77@) [4];  

2) ʉʦʛʣʘʰʝʥʠʝ ʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʧʦ ʬʠʥʘʥʩʦʚʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ ʠ 
ʌʝʜʝʨʘʣʴʥʦʡ ʥʘʣʦʛʦʚʦʡ ʩʣʫʞʙʳ ʦʪ 27.12.2006 ˉ 01-1-13/6/ʉɸʕ-25-06/8 [5]. 

ʀʩʭʦʜʷ ʠʟ ʧʦʣʦʞʝʥʠʡ ʜʘʥʥʳʭ ʩʦʛʣʘʰʝʥʠʡ, ʧʦʢʘʞʝʤ ʤʝʭʘʥʠʟʤ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʧʦ ʬʠʥʘʥʩʦʚʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ 

ʌʝʜʝʨʘʣʴʥʦʡ ʥʘʣʦʛʦʚʦʡ ʩʣʫʞʙʦʡ (ʨʠʩ. 1). 

 
ʈʠʩ. 1. ʄʝʭʘʥʠʟʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʌʅʉ ʠ ʈʦʩʬʠʥʤʦʥʠʪʦʨʠʥʛʘ 

 

ʎʝʣʴ 

ʵʬʬʝʢʪʠʚʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʧʦ ʚʦʧʨʦʩʘʤ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ, ʚʳʷʚʣʝʥʠʷ ʠ 

ʧʨʝʩʝʯʝʥʠʷ ʥʝʟʘʢʦʥʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʦʧʝʨʘʮʠʡ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʝ ʧʦʣʥʦʪʳ 

ʧʦʩʪʫʧʣʝʥʠʷ ʥʘʣʦʛʦʚ ʠ ʩʙʦʨʦʚ ʚ ʙʶʜʞʝʪʥʫʶ ʩʠʩʪʝʤʫ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʠ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʥʘʨʫʰʝʥʠʡ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 

ʇʨʠʥʮʠʧʳ 
ʟʘʢʦʥʥʦʩʪʴ, ʢʦʥʬʠʜʝʥʮʠʘʣʴʥʦʩʪʴ, ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʴ ʜʝʡʩʪʚʠʡ, ʚʟʘʠʤʦʧʦʤʦʱʴ ʠ 

ʙʝʟʚʦʟʤʝʟʜʥʦʩʪʴ 

ʌʝʜʝʨʘʣʴʥʘʷ ʥʘʣʦʛʦʚʘʷ 

ʩʣʫʞʙʘ 

ʈʦʩʬʠʥʤʦʥʠʪʦʨʠʥʛ 
ʩʦʛʣʘʰʝʥʠʷ 

- ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʩʪʦʨʦʥʘʤʠ; 

- ʫʯʘʩʪʠʝ ʚ ʩʦʚʤʝʩʪʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ; 

- ʩʦʟʜʘʥʠʝ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʳʭ ʛʨʫʧʧ; 

- ʨʘʟʨʘʙʦʪʢʘ ʩʦʚʤʝʩʪʥʳʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ 

ʉʫʙʲʝʢʪʳ 

 

ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

- ʌʝʜʝʨʘʣʴʥʳʝ ʟʘʢʦʥʳ; 

-ʋʢʘʟʳ ʧʨʝʟʠʜʝʥʪʘ ʈʌ; 

-ʇʦʣʦʞʝʥʠʷ; 

-ʉʦʛʣʘʰʝʥʠʷ ʠ ʜʨ. 

ʕʣʝʤʝʥʪʳ ʤʝʭʘʥʠʟʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʌʅʉ ʠ ʈʦʩʬʠʥʤʦʥʠʪʦʨʠʥʛʘ 

ʆʙʲʝʢʪ ʅʝʟʘʢʦʥʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʦʧʝʨʘʮʠʠ 

ʉʧʦʩʦʙʳ 
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ʄʝʭʘʥʠʟʤ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʬʝʜʝʨʘʣʴʥʳʭ ʩʪʨʫʢʪʫʨ ʩʦʩʪʦʠʪ ʠʟ ʨʷʜʘ 

ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʵʣʝʤʝʥʪʦʚ: ʩʫʙʲʝʢʪ, ʦʙʲʝʢʪ, ʮʝʣʴ, ʧʨʠʥʮʠʧʳ, ʩʧʦʩʦʙʳ ʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʝ 

ʦʙʝʩʧʝʯʝʥʠʝ. ʉʫʙʲʝʢʪʘʤʠ ʤʝʭʘʥʠʟʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʝʜʦʤʩʪʚ ʷʚʣʷʝʪʩʷ ʈʦʩʬʠʥʤʦʥʠʪʦʨʠʥʛ ʠ 

ʌʅʉ. ʆʙʲʝʢʪʦʤ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʷʚʣʷʶʪʩʷ ʥʝʟʘʢʦʥʥʳʝ ʬʠʥʘʥʩʦʚʳʝ ʦʧʝʨʘʮʠʠ, 
ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʥʘʣʦʛʦʚʳʝ ʧʨʝʩʪʫʧʣʝʥʠʷ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʬʠʟʠʯʝʩʢʠʤʠ ʠ 

ʶʨʠʜʠʯʝʩʢʠʤʠ ʣʠʮʘʤʠ. ɼʘʥʥʳʝ ʦʧʝʨʘʮʠʠ ʷʚʣʷʶʪʩʷ ʦʙʲʝʢʪʦʤ ʥʘʜʟʦʨʘ ʩʦ ʩʪʦʨʦʥʳ 

ʈʦʩʬʠʥʤʦʥʠʪʦʨʠʥʛʘ. 
ʎʝʣʴʶ ʜʘʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʷʚʣʷʝʪʩʷ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʤʝʥ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʜʘʥʥʳʭ ʦ 

ʥʝʟʘʢʦʥʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʦʧʝʨʘʮʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘʣʦʛʦʚʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʠ ʚ 

ʧʦʣʥʦʤ ʦʙʲʝʤʝ ʧʦʩʪʫʧʣʝʥʠʷ ʥʘʣʦʛʦʚ, ʩʙʦʨʦʚ ʠ ʩʪʨʘʭʦʚʳʭ ʚʟʥʦʩʦʚ ʚ ʙʶʜʞʝʪʥʫʶ ʩʠʩʪʝʤʫ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ. ɼʘʥʥʳʡ ʦʙʤʝʥ ʚ ʨʘʤʢʘʭ ʧ. 1.3 ʉʦʛʣʘʰʝʥʠʷ 15.10.2015 ˉ 01-01-14/22440, 

ˉ ʄʄɺ-23-2/77@ ʤʝʞʜʫ ʈʦʩʬʠʥʤʦʥʠʪʦʨʠʥʛʦʤ ʠ ʌʅʉ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʚ ʜʚʫʩʪʦʨʦʥʥʝʤ ʧʦʨʷʜʢʝ, 

ʯʪʦ ʩʧʦʩʦʙʩʪʚʫʝʪ ʢʘʞʜʳʤ ʠʟ ʚʝʜʦʤʩʪʚ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʩʚʦʠ ʬʫʥʢʮʠʠ. ɼʚʫʩʪʦʨʦʥʥʠʡ ʦʙʤʝʥ ʩ 

ʫʯʝʪʦʤ ʩʨʦʢʦʚ ʧʨʝʜʩʪʘʚʣʝʥ ʚ ʪʘʙʣʠʮʝ 1. 
 

ʊʘʙʣʠʮʘ 1. 

ɼʚʫʩʪʦʨʦʥʥʠʡ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʳʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʤʝʥ ʩ ʫʯʝʪʦʤ ʩʨʦʢʦʚ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ* 

ʉʫʙʲʝʢʪʳ 

ʈʦʩʬʠʥʤʦʥʠʪʦʨʠʥʛ 

ɺʭʦʜʷʱʘʷ ʠʥʬʦʨʤʘʮʠʷ ʀʩʭʦʜʷʱʘʷ ʠʥʬʦʨʤʘʮʠʷ 
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ɽʞʝʤʝʩʷʯʥʦ ɽɻʈʅ 

ɽʞʝʢʚʘʨʪʘʣʴʥʦ ʉʚʝʜʝʥʠʷ ʦʙ ʦʨʛʘʥʠʟʘʮʠʷʭ, ʥʝ 

ʦʪʯʠʪʳʚʘʶʱʠʭʩʷ ʧʝʨʝʜ ʥʘʣʦʛʦʚʳʤʠ 
ʦʨʛʘʥʘʤʠ, ʣʠʙʦ ʧʨʝʜʩʪʘʚʣʷʶʱʠʭ 
ʥʘʣʦʛʦʚʳʝ ʜʝʢʣʘʨʘʮʠʠ, ʥʘʣʦʛʦʚʫʶ ʠʣʠ 
ʙʫʭʛʘʣʪʝʨʩʢʫʶ ʦʪʯʝʪʥʦʩʪʴ, 
ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʝ ʦʙ ʦʪʩʫʪʩʪʚʠʠ 
ʬʠʥʘʥʩʦʚʦ-ʭʦʟʷʡʩʪʚʝʥʥʦʡ 
ʜʝʷʪʝʣʴʥʦʩʪʠ 

ʇʦ ʟʘʧʨʦʩʫ 
 

- ʩʫʤʤʳ ʥʘʣʦʛʘ ʢʦʥʢʨʝʪʥʦʛʦ 
ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʘ; 
- ʖʃ, ʢʦʪʦʨʳʝ ʧʦʣʫʯʘʣʠ ʦʪʢʘʟ ʚ 
ʚʦʟʤʝʱʝʥʠʠ ʅɼʉ; 
- ʦ ʥʘʣʠʯʠʠ ʟʘʜʦʣʞʝʥʥʦʩʪʠ ʀʇ ʠ ʖʃ 
- ʦ ʟʘʢʨʳʪʠʠ, ʦʪʢʨʳʪʠʠ ʩʯʝʪʦʚ ʀʇ ʠ 
ʖʃ; 
- ʦ ʩʨʝʜʥʝʡ ʯʠʩʣʝʥʥʦʩʪʠ ʖʃ; 
- ʉʧʨʘʚʢʠ 2-ʅɼʌʃ 

- ʬʠʥʘʥʩʦʚʳʭ ʩʭʝʤʘʭ, ʠʤʝʶʱʠʭ 
ʧʨʠʟʥʘʢʠ ʫʢʣʦʥʝʥʠʷ ʦʪ ʫʧʣʘʪʳ 
ʥʘʣʦʛʦʚ, ʥʝʟʘʢʦʥʥʦʛʦ ʚʦʟʤʝʱʝʥʠʷ ʅɼʉ 
ʠʟ ʙʶʜʞʝʪʘ, ʧʨʝʜʥʘʤʝʨʝʥʥʦʛʦ 
ʙʘʥʢʨʦʪʩʪʚʘ ʠ ʠʥʳʭ ʥʝʧʨʘʚʦʤʝʨʥʳʭ 
ʜʝʡʩʪʚʠʡ, ʩʚʷʟʘʥʥʳʭ ʩ ʙʘʥʢʨʦʪʩʪʚʦʤ, 
ʥʘʨʫʰʝʥʠʡ ʚʘʣʶʪʥʦʛʦ 
ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ; 
- ʧʝʨʝʯʝʥʴ ʦʨʛʘʥʠʟʘʮʠʡ, ʩʪʦʷʱʠʭ ʥʘ 

ʫʯʝʪʝ ʚ ʈʦʩʬʠʥʤʦʥʠʪʦʨʠʥʛʝ; 
-ʧʦ ʣʠʮʘʤ, ʚ ʦʪʥʦʰʝʥʠʠ ʢʦʪʦʨʳʭ 
ʦʙʚʠʥʠʪʝʣʴʥʳʝ ʧʨʠʛʦʚʦʨʳ 

ʇʦ ʤʝʨʝ 
ʧʦʩʪʫʧʣʝʥʠʷ / ʧʦ 
ʤʝʨʝ ʚʳʥʝʩʝʥʠʷ 

- ʦ ʚʳʷʚʣʝʥʠʠ ʦʨʛʘʥʠʟʘʮʠʝʡ 
ʬʠʥʘʥʩʦʚʦʛʦ ʨʳʥʢʘ ʢʣʠʝʥʪʦʚ - 
ʠʥʦʩʪʨʘʥʥʳʭ ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʦʚ; 
- ʦ ʧʦʩʪʫʧʣʝʥʠʠ ʚ ʦʨʛʘʥʠʟʘʮʠʶ 

ʬʠʥʘʥʩʦʚʦʛʦ ʨʳʥʢʘ ʟʘʧʨʦʩʘ ʦʪ 
ʠʥʦʩʪʨʘʥʥʦʛʦ ʥʘʣʦʛʦʚʦʛʦ ʦʨʛʘʥʘ ʦ 
ʧʨʝʜʦʩʪʘʚʣʝʥʠʠ ʠʥʬʦʨʤʘʮʠʠ ʚ 
ʦʪʥʦʰʝʥʠʠ ʢʣʠʝʥʪʘ - ʠʥʦʩʪʨʘʥʥʦʛʦ 
ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʘ; 
- ʦ ʢʣʠʝʥʪʘʭ ʦʨʛʘʥʠʟʘʮʠʠ ʬʠʥʘʥʩʦʚʦʛʦ 
ʨʳʥʢʘ ï ʠʥʦʩʪʨʘʥʥʳʭ 
ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʦʚ, ʠʥʬʦʨʤʘʮʠʷ ʦ 

ʢʦʪʦʨʳʭ ʧʣʘʥʠʨʫʝʪʩʷ ʢ ʧʝʨʝʜʘʯʝ 
ʦʨʛʘʥʠʟʘʮʠʝʡ ʬʠʥʘʥʩʦʚʦʛʦ ʨʳʥʢʘ ʚ 
ʠʥʦʩʪʨʘʥʥʳʡ ʥʘʣʦʛʦʚʳʡ ʦʨʛʘʥ 

ʈʝʰʝʥʠʷ ʦ ʟʘʧʨʝʪʝ ʥʘ ʥʘʧʨʘʚʣʝʥʠʝ 
ʠʥʬʦʨʤʘʮʠʠ ʚ ʠʥʦʩʪʨʘʥʥʳʡ ʥʘʣʦʛʦʚʳʡ 
ʦʨʛʘʥ ʦʨʛʘʥʠʟʘʮʠʝʡ ʬʠʥʘʥʩʦʚʦʛʦ 
ʨʳʥʢʘ 

 

*ʉʦʩʪʘʚʣʝʥʦ ʘʚʪʦʨʘʤʠ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ [1] 
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ɺ 2016 ʛʦʜʫ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʉʦʛʣʘʰʝʥʠʝʤ ʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʝ ʙʳʣ ʧʨʠʥʷʪ ʧʨʠʢʘʟ ʌʅʉ ʠ 

ʈʦʩʬʠʥʤʦʥʠʪʦʨʠʥʛʦʤ ʦʪ 17 ʤʘʷ 2016 ʛ. ˉ ʄʄɺ-7-2/325/139@ çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʬʦʨʤʳ ʩʚʝʜʝʥʠʡ 

ʦ ʨʝʟʫʣʴʪʘʪʘʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʧʦ ʬʠʥʘʥʩʦʚʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ ʠ ʌʝʜʝʨʘʣʴʥʦʡ 

ʥʘʣʦʛʦʚʦʡ ʩʣʫʞʙʳ ʚ ʩʬʝʨʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʷ ʣʝʛʘʣʠʟʘʮʠʠ ʧʨʝʩʪʫʧʥʳʭ ʜʦʭʦʜʦʚ ʠ ʬʠʥʘʥʩʠʨʦʚʘʥʠʶ 
ʪʝʨʨʦʨʠʟʤʘè [6]. 

ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʜʘʥʥʳʤ ʧʨʠʢʘʟʦʤ ʙʳʣʘ ʫʪʚʝʨʞʜʝʥʘ ʬʦʨʤʘ ˉ 1-ʈʌʄ çʉʚʝʜʝʥʠʷ ʦ 

ʨʝʟʫʣʴʪʘʪʘʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘʣʦʛʦʚʳʭ ʦʨʛʘʥʦʚ ʩ ʈʦʩʬʠʥʤʦʥʠʪʦʨʠʥʛʦʤ ʠ ʝʛʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤʠ 
ʦʨʛʘʥʘʤʠè, ʢʦʪʦʨʘʷ ʦʪʨʘʞʘʝʪ ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʠ ʢʘʯʝʩʪʚʝʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʌʅʉ ʠ 

ʈʦʩʬʠʥʤʦʥʠʪʦʨʠʥʛʘ. ʇʨʠʢʘʟ ʌʝʜʝʨʘʣʴʥʦʡ ʥʘʣʦʛʦʚʦʡ ʩʣʫʞʙʳ ʠ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʧʦ 

ʬʠʥʘʥʩʦʚʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ ʦʪ 9 ʷʥʚʘʨʷ 2017 ʛ. ˉ ʄʄɺ-7-2/1/5@ çʆ ʚʥʝʩʝʥʠʠ ʠʟʤʝʥʝʥʠʡ ʚ ʧʨʠʢʘʟ 
ʌʝʜʝʨʘʣʴʥʦʡ ʥʘʣʦʛʦʚʦʡ ʩʣʫʞʙʳ ʠ ʌʝʜʝʨʘʣʴʥʦʡ ʩʣʫʞʙʳ ʧʦ ʬʠʥʘʥʩʦʚʦʤʫ ʤʦʥʠʪʦʨʠʥʛʫ ʦʪ 

17.05.2016 ˉ ʄʄɺ-7-2/325/139@è [7] ʇʨʝʜʩʪʘʚʣʝʥʘ ʦʙʥʦʚʣʝʥʥʘʷ ʬʦʨʤʘ ˉ 1-ʈʌʄ çʉʚʝʜʝʥʠʷ ʦ 

ʨʝʟʫʣʴʪʘʪʘʭ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʥʘʣʦʛʦʚʳʭ ʦʨʛʘʥʦʚ ʩ ʈʦʩʬʠʥʤʦʥʠʪʦʨʠʥʛʦʤ ʠ ʝʛʦ ʪʝʨʨʠʪʦʨʠʘʣʴʥʳʤʠ 

ʦʨʛʘʥʘʤʠè.  
ʂʨʦʤʝ ʠʥʬʦʨʤʘʮʠʦʥʥʦʛʦ ʦʙʤʝʥʘ ʤʝʞʜʫ ʜʚʫʤʷ ʚʝʜʦʤʩʪʚʘʤʠ ʢ ʩʧʦʩʦʙʘʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʪʘʢʞʝ ʦʪʥʦʩʷʪ: ʫʯʘʩʪʠʝ ʚ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ, ʩʦʟʜʘʥʠʝ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʳ ʛʨʫʧʧ, 

ʩʦʟʜʘʥʠʝ ʩʦʚʤʝʩʪʥʳʭ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ. 
ʋʯʘʩʪʠʝ ʚ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʳʭ ʤʝʨʦʧʨʠʷʪʠʷʭ ï ʧʨʦʚʝʜʝʥʠʝ ʢʨʫʛʣʳʭ ʩʪʦʣʦʚ ʩ ʫʯʘʩʪʠʝʤ ʜʚʫʭ ʠ 

ʙʦʣʝʝ ʚʝʜʦʤʩʪʚ. ʎʝʣʴ ʁ ʜʘʥʥʳʭ ʚʩʪʨʝʯ ʷʚʣʷʝʪʩʷ ʦʙʩʫʞʜʝʥʠʝ ʥʘʠʙʦʣʝʝ ʦʩʪʨʳʭ ʚʦʧʨʦʩʦʚ 

ʧʨʦʟʨʘʯʥʦʩʪʠ ʪʝʭ ʠʣʠ ʠʥʳʭ ʩʝʢʪʦʨʦʚ ʵʢʦʥʦʤʠʢʠ, ʢʦʥʪʨʦʣ ɹʟʘ ʫʧʣʘʪʦʡ ʥʘʣʦʛʦʚ ʠ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ 
ʤʝʭʘʥʠʟʤʘʤ ʧʦʣʫʯʝʥʠʷ ʥʝʦʙʦʩʥʦʚʘʥʥʦʡ ʥʘʣʦʛʦʚʦʡ ʚʳʛʦʜʳ. 

ʉʦʟʜʘʥʠʝ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʳʭ ʛʨʫʧʧ ʥʘʧʨʘʚʣʝʥʦ ʥʘ ʨʘʩʩʤʦʪʨʝʥʠʝ ʤʘʪʝʨʠʘʣʦʚ, ʜʦʢʫʤʝʥʪʦʚ ʦ 

ʥʝʟʘʢʦʥʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʦʧʝʨʘʮʠʷʭ, ʨʘʟʨʘʙʦʪʢʘ ʧʨʝʜʣʦʞʝʥʠʡ ʧʦ ʩʬʦʨʤʠʨʦʚʘʥʥʳʤ ʜʝʣʘʤ, 

ʚʳʨʘʙʦʪʢʘ ʨʝʥʠʡ ʧʦ ʠʪʦʛʘʤ ʨʘʩʩʤʦʪʨʝʥʠʷ ʜʝʣ. ʊʘʢ, ʈʘʩʧʦʨʷʞʝʥʠʝʤ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 28 ʠʶʣʷ 
2012 ʛ. ˉ 344-ʨʧ çʆ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʡ ʨʘʙʦʯʝʡ ʛʨʫʧʧʝ ʧʦ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʶ ʥʝʟʘʢʦʥʥʳʤ 

ʬʠʥʘʥʩʦʚʳʤ ʦʧʝʨʘʮʠʷʤè ʙʳʣʘ ʩʦʟʜʘʥʘ ʩʦʦʪʚʝʪʩʪʚʫʶʱʘʷ ʨʘʙʦʯʘʷ ʛʨʫʧʧʘ.  

çʆʙʲʝʜʠʥʝʥʠʝ ʫʩʠʣʠʡ, ʚʟʘʠʤʥʳʡ ʦʧʝʨʘʪʠʚʥʳʡ ʦʙʤʝʥ ʠʥʬʦʨʤʘʮʠʦʥʥʳʤʠ ʙʘʟʘʤʠ, ʩʦʟʜʘʥʠʝ 
ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʳʭ ʨʘʙʦʯʠʭ ʛʨʫʧʧ, ʢʘʢ ʥʘ ʫʨʦʚʥʝ ʮʝʥʪʨʘʣʴʥʳʭ ʘʧʧʘʨʘʪʦʚ, ʪʘʢ ʠ ʚ ʬʝʜʝʨʘʣʴʥʳʭ 

ʦʢʨʫʛʘʭ ʙʫʜʝʪ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʘʢ ʌʅʉ ʈʦʩʩʠʠ, ʪʘʢ ʠ 

ʈʦʩʬʠʥʤʦʥʠʪʦʨʠʥʛʘè [8], ï ʟʘʷʚʠʣ ʨʫʢʦʚʦʜʠʪʝʣʴ ʌʅʉ ʈʦʩʩʠʠ ʄ.ɺ. ʄʠʰʫʩʪʠʥ. 

ʈʦʩʬʠʥʤʦʥʠʪʦʨʠʥʛ ʠ ʌʝʜʝʨʘʣʴʥʘʷ ʥʘʣʦʛʦʚʘʷ ʩʣʫʞʙʘ ʦʧʨʝʜʝʣʷʶʪ ʥʘʧʨʘʚʣʝʥʠʷ ʩʦʚʤʝʩʪʥʦʡ 
ʜʝʪ̫ʝʣʴʥʦʩʪʠ ʩ ʫʯʝʪʦʤ ʦʮʝʥʢʠ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʨʠʩʢʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʦʪʨʘʩʣʝʚʳʭ, ʨʝʛʠʦʥʘʣʴʥʳʭ, 

ʩʝʢʪʦʨʘʣʴʥʳʭ) ʠ ʦʨʛʘʥʠʟʫʶʪ ʤʝʨʦʧʨʠʷʪʠʷ ʧʦ ʠʭ ʚʳʧʦʣʥʝʥʠʶ.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʤʝʭʘʥʠʟʤ ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʢʦʤʧʣʝʢʩ 
ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ ʚʟʘʠʤʥʦʛʦ ʦʙʤʝʥʘ ʠʥʬʦʨʤʘʮʠʝʡ ʧʦ ʥʘʣʦʛʦʚʳʤ ʧʨʘʚʦʥʘʨʫʰʝʥʠʷʤ ʠ ʩʚʷʟʘʥʥʳʭ ʩ 

ʥʠʤʠ ʣʠʮʘʤʠ. 

ʂʨʦʤʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʌʅʉ ʩ ʈʦʩʬʠʥʤʦʥʠʪʦʨʠʥʛʦʤ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ ʥʘʣʦʛʦʚʳʭ 
ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ, ʪʘʢʞʝ ʌʅʉ ʚʟʘʠʤʦʜʝʡʩʪʚʫʝʪ ʩ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ, ʛʜʝ ʦʩʥʦʚʥʦʡ 

ʮʝʣʴʶ ʷʚʣʷʝʪʩʷ ʚʦʟʙʫʞʜʝʥʠʝ ʫʛʦʣʦʚʥʳʭ ʜʝʣ ʚ ʩʚʷʟʠ ʩ ʫʢʣʦʥʝʥʠʝʤ ʦʪ ʫʧʣʘʪʳ ʥʘʣʦʛʦʚ ʚ ʨʘʤʢʘʭ 

ʋʛʦʣʦʚʥʦʛʦ ʂʦʜʝʢʩʘ. ʆʩʥʦʚʦʡ ʜʣʷ ʜʘʥʥʦʛʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʳʩʪʫʧʘʶʪ ʥʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳ ʠ ʘʢʪʳ, 

ʥʝ ʥʦʨʤʘʪʠʚʥʦʛʦ ʭʘʨʘʢʪʝʨʘ:  
1) ʫʢʘʟ ʇʨʝʟʠʜʝʥʪʘ ʈʌ ʦʪ 14.12.1996 ˉ 1680 (ʨʝʜ. ʦʪ 25.11.2003) çʆʙ ʫʯʘʩʪʠʠ ʦʨʛʘʥʦʚ 

ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʨʘʙʦʪʝ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʧʦʩʪʫʧʣʝʥʠʡ ʥʘʣʦʛʦʚ ʠ ʜʨʫʛʠʭ 

ʦʙʷʟʘʪʝʣʴʥʳʭ ʧʣʘʪʝʞʝʡ ʚ ʙʶʜʞʝʪʳè;  
2) ʧʠʩʴʤʘ ʌʅʉ ʈʦʩʩʠʠ ʦʪ 2 ʠʶʥʷ 2016 ʛ.  ̄ ɻɼ-4-8/9849 çʆʙ ʦʨʛʘʥʠʟʘʮʠʠ ʨʘʙʦʪʳ ʧʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʶ ʩ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʤʠ ʦʨʛʘʥʘʤʠ ʚ ʩʣʫʯʘʷʭ ʚʳʷʚʣʝʥʠʷ ʧʨʠʟʥʘʢʦʚ ʥʘʣʦʛʦʚʳʭ 

ʧʨʝʩʪʫʧʣʝʥʠʡè, ʦʪ 29 ʤʘʨʪʘ 2016 ʛ.  ̄ɽɼ-4-2/5354@ çʆ ʥʘʧʨʘʚʣʝʥʠʠ ʪʠʧʦʚʦʡ ʬʦʨʤʳ ʩʧʨʘʚʢʠ 
(ʩʪʘʪʴʷ 199.1 ʋʂ ʈʌ)è;  

3) ʧʠʩʴʤʦ ʌʅʉ ʈʦʩʩʠʠ ʦʪ 28.01.2014 ˉ ʉɸ-4-14/1215 çʆ ʥʘʧʨʘʚʣʝʥʠʠ ʄʝʪʦʜʠʯʝʩʢʠʭ 

ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʦʬʦʨʤʣʝʥʠʶ ʤʘʪʝʨʠʘʣʦʚ, ʥʘʧʨʘʚʣʷʝʤʳʭ ʚ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʝ ʦʨʛʘʥʳ ʧʨʠ 

ʦʙʥʘʨʫʞʝʥʠʠ ʦʙʩʪʦʷʪʝʣʴʩʪʚ, ʫʢʘʟʳʚʘʶʱʠʭ ʥʘ ʧʨʠʟʥʘʢʠ ʧʨʝʩʪʫʧʣʝʥʠʡ, ʧʨʝʜʫʩʤʦʪʨʝʥʥʳʭ ʯʘʩʪʴʶ 1 
ʩʪʘʪʴʠ 170.1, ʩʪʘʪʴʷʤʠ 173.1 ʠ 173.2 ʋʛʦʣʦʚʥʦʛʦ ʢʦʜʝʢʩʘ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠè; ʇʠʩʴʤʘ ʌʅʉ ʦʪ 

13.07.2017 ̄  ɽɼ-4-2/13650 ʠ ʦʪ 16.08.2017  ̄ʉɸ-4-7/16152;  

https://login.consultant.ru/link/?req=doc&base=RZR&n=200104&rnd=75982B8DCB3E58E5B92E520C2F7E402D
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4) ʧʨʠʢʘʟ ʄɺɼ ʈʦʩʩʠʠ ˉ 495, ʌʅʉ ʈʦʩʩʠʠ ˉ ʄʄ-7-2-347 ʦʪ 30.06.2009 (ʨʝʜ. ʦʪ 12.11.2013) 

çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʧʦʨʷʜʢʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʨʛʘʥʦʚ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ ʠ ʥʘʣʦʛʦʚʳʭ ʦʨʛʘʥʦʚ ʧʦ 

ʧʨʝʜʫʧʨʝʞʜʝʥʠʶ, ʚʳʷʚʣʝʥʠʶ ʠ ʧʨʝʩʝʯʝʥʠʶ ʥʘʣʦʛʦʚʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ ʠ ʧʨʝʩʪʫʧʣʝʥʠʡè;  

5) ʧʨʠʢʘʟ ɻʝʥʧʨʦʢʫʨʘʪʫʨʳ ʈʦʩʩʠʠ ˉ 286, ʌʅʉ ʈʦʩʩʠʠ ʄʄɺ-7-2/232@, ʄɺɼ ʈʦʩʩʠʠ, ʉʂ 
ʈʦʩʩʠʠ ʦʪ 08.06.2015 çʆʙ ʫʪʚʝʨʞʜʝʥʠʠ ʀʥʩʪʨʫʢʮʠʠ ʧʦ ʦʨʛʘʥʠʟʘʮʠʠ ʢʦʥʪʨʦʣʷ ʟʘ ʬʘʢʪʠʯʝʩʢʠʤ 

ʚʦʟʤʝʱʝʥʠʝʤ ʫʱʝʨʙʘ, ʧʨʠʯʠʥʝʥʥʦʛʦ ʥʘʣʦʛʦʚʳʤʠ ʧʨʝʩʪʫʧʣʝʥʠʷʤʠè;  

6) çʉʦʛʣʘʰʝʥʠʝ ʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʤʝʞʜʫ ʉʣʝʜʩʪʚʝʥʥʳʤ ʢʦʤʠʪʝʪʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 
ʠ ʌʝʜʝʨʘʣʴʥʦʡ ʥʘʣʦʛʦʚʦʡ ʩʣʫʞʙʦʡè (ɿʘʢʣʶʯʝʥʦ 13.02.2012 ˉ 101-162-12/ʄʄɺ-27-2/3);  

7) çʉʦʛʣʘʰʝʥʠʝ ʦ ʚʟʘʠʤʦʜʝʡʩʪʚʠʠ ʤʝʞʜʫ ʄʠʥʠʩʪʝʨʩʪʚʦʤ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ ʈʦʩʩʠʡʩʢʦʡ 

ʌʝʜʝʨʘʮʠʠ ʠ ʌʝʜʝʨʘʣʴʥʦʡ ʥʘʣʦʛʦʚʦʡ ʩʣʫʞʙʦʡè (ʫʪʚ. ʄɺɼ ʈʦʩʩʠʠ ˉ 1/8656, ʌʅʉ ʈʦʩʩʠʠ 
 ̄ʄʄɺ-27-4/11 13.10.2010) (ʨʝʜ. ʦʪ 01.11.2017). 

ʉʦʚʤʝʩʪʥʦʝ ʢʦʦʨʜʠʥʠʨʦʚʘʥʠʝ ʜʝʷʪʝʣʴʥʦʩʪʠ ʌʅʉ ʠ ʄɺɼ ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʦʩʥʦʚʘʥʠʠ 

ʩʦʛʣʘʰʝʥʠʷ ʤʝʞʜʫ ʜʘʥʥʳʤʠ ʚʝʜʦʤʩʪʚʘʤʠ, ʛʜʝ ʨʘʩʢʨʳʪ ʦʩʥʦʚʥʦʡ ʤʝʭʘʥʠʟʤ ʜʘʥʥʦʛʦ 

ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʯʝʨʝʟ ʨʘʩʢʨʳʪʠʷ ʪʘʢʠʭ ʵʣʝʤʝʥʪʦʚ ʢʘʢ: ʩʫʙʲʝʢʪʳ, ʧʨʝʜʤʝʪ, ʬʦʨʤʳ, ʥʘʧʨʘʚʣʝʥʠʷ, 
ʧʨʠʥʮʠʧʳ (ʨʠʩ. 2). 

ʆʜʥʠʤ ʠʟ ʚʘʨʠʘʥʪʦʚ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʜʫ ʥʘʣʦʛʦʚʳʤʠ ʦʨʛʘʥʘʤʠ ʠ ʧʨʘʚʦʦʭʨʘʥʠʪʝʣʴʥʳʤʠ 

ʦʨʛʘʥʘʤʠ ʷʚʣʷʶʪʩʷ ʩʦʚʤʝʩʪʥʳʝ ʚʳʝʟʜʥʳʝ ʥʘʣʦʛʦʚʳʝ ʧʨʦʚʝʨʢʠ. ɼʘʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ 
ʧʨʦʠʩʭʦʜʠʪ ʥʘ ʦʩʥʦʚʝ ʧʨʠʢʘʟʘ ʄɺɼ ʠ ʌʅʉ (ʧ. 3 ʀʥʩʪʨʫʢʮʠʠ çʆ ʧʦʨʷʜʢʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʨʛʘʥʦʚ 

ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ ʠ ʥʘʣʦʛʦʚʳʭ ʦʨʛʘʥʦʚ ʧʨʠ ʦʨʛʘʥʠʟʘʮʠʠ ʠ ʧʨʦʚʝʜʝʥʠʠ ʚʳʝʟʜʥʳʭ ʥʘʣʦʛʦʚʳʭ 

ʧʨʦʚʝʨʦʢè). 
ʉʦʛʣʘʩʥʦ ʧ. 7, 8 ʀʥʩʪʨʫʢʮʠʠ ʩʦʪʨʫʜʥʠʢʠ ʄɺɼ ʫʯʘʩʪʚʫʶʪ ʚ ʩʦʚʤʝʩʪʥʳʭ ʚʳʝʟʜʥʳʭ ʧʨʦʚʝʨʢʘʭ 

ʪʦʣʴʢʦ ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʦʪʠʚʠʨʦʚʘʥʥʦʛʦ ʟʘʧʨʦʩʘ.  

ʆʩʥʦʚʘʥʠʷʤʠ ʜʣʷ ʤʦʪʠʚʠʨʦʚʘʥʥʦʛʦ ʟʘʧʨʦʩʘ ʷʚʣʷʝʪʩʷ ʨʷʜ ʧʨʠʯʠʥ, ʢ ʢʦʪʦʨʳʤ ʦʪʥʦʩʷʪ: 

ʘ) ʥʘʣʠʯʠʝ ʫ ʥʘʣʦʛʦʚʦʛʦ ʦʨʛʘʥʘ ʜʘʥʥʳʭ, ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʱʠʭ ʦ ʚʦʟʤʦʞʥʳʭ ʥʘʨʫʰʝʥʠʷʭ 
ʥʘʣʦʛʦʧʣʘʪʝʣʴʱʠʢʘʤʠ, ʧʣʘʪʝʣʴʱʠʢʘʤʠ ʩʙʦʨʦʚ, ʥʘʣʦʛʦʚʳʤʠ ʘʛʝʥʪʘʤʠ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦ ʥʘʣʦʛʘʭ 

ʠ ʩʙʦʨʘʭ, ʠ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʧʨʦʚʝʨʢʠ ʫʢʘʟʘʥʥʳʭ ʜʘʥʥʳʭ ʩ ʫʯʘʩʪʠʝʤ ʩʦʪʨʫʜʥʠʢʦʚ ʦʨʛʘʥʦʚ 

ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ;  
ʙ) ʥʘʟʥʘʯʝʥʠʝ ʚʳʝʟʜʥʦʡ (ʧʦʚʪʦʨʥʦʡ ʚʳʝʟʜʥʦʡ) ʥʘʣʦʛʦʚʦʡ ʧʨʦʚʝʨʢʠ ʥʘ ʦʩʥʦʚʘʥʠʠ ʤʘʪʝʨʠʘʣʦʚ 

ʦ ʥʘʨʫʰʝʥʠʷʭ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦ ʥʘʣʦʛʘʭ ʠ ʩʙʦʨʘʭ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʦʨʛʘʥʦʤ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ ʚ 

ʥʘʣʦʛʦʚʳʡ ʦʨʛʘʥ, ʜʣʷ ʧʨʠʥʷʪʠʷ ʧʦ ʥʠʤ ʨʝʰʝʥʠʷ ʚ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʧʫʥʢʪʦʤ 2 ʩʪʘʪʴʠ 36 ʅʘʣʦʛʦʚʦʛʦ 

ʢʦʜʝʢʩʘ;  
ʚ) ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʚʣʝʯʝʥʠʷ ʩʦʪʨʫʜʥʠʢʦʚ ʦʨʛʘʥʘ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ ʜʣʷ ʫʯʘʩʪʠʷ ʚ 

ʧʨʦʚʝʜʝʥʠʠ ʢʦʥʢʨʝʪʥʳʭ ʜʝʡʩʪʚʠʡ ʧʦ ʦʩʫʱʝʩʪʚʣʝʥʠʶ ʥʘʣʦʛʦʚʦʛʦ ʢʦʥʪʨʦʣʷ (ʚʳʝʤʢʘ ʜʦʢʫʤʝʥʪʦʚ, 

ʧʨʦʚʝʜʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʦʧʨʦʩʘ, ʦʩʤʦʪʨʘ ʧʦʤʝʱʝʥʠʡ ʠ ʪ.ʜ.);  
ʛ) ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʩʦʜʝʡʩʪʚʠʷ ʜʦʣʞʥʦʩʪʥʳʤ ʣʠʮʘʤ ʥʘʣʦʛʦʚʦʛʦ ʦʨʛʘʥʘ, ʧʨʦʚʦʜʷʱʠʤ 

ʧʨʦʚʝʨʢʫ, ʚ ʩʣʫʯʘʷʭ ʚʦʩʧʨʝʧʷʪʩʪʚʦʚʘʥʠʷ ʠʭ ʟʘʢʦʥʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠʷ ʤʝʨ 

ʙʝʟʦʧʘʩʥʦʩʪʠ ʚ ʮʝʣʷʭ ʟʘʱʠʪʳ ʞʠʟʥʠ ʠ ʟʜʦʨʦʚʴʷ ʫʢʘʟʘʥʥʳʭ ʣʠʮ, ʧʨʠ ʠʩʧʦʣʥʝʥʠʠ ʠʤʠ ʜʦʣʞʥʦʩʪʥʳʭ 
ʦʙʷʟʘʥʥʦʩʪʝʡè[9]. 

ɺʪʦʨʳʤ ʦʩʥʦʚʘʥʠʝʤ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚʳʩʪʫʧʘʝʪ ʚʳʷʚʣʝʥʥʳʝ ʧʨʠʟʥʘʢʠ ʥʘʣʦʛʦʚʳʭ 

ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ.  ʉʦʛʣʘʩʥʦ ʇʠʩʴʤʘ ʌʅʉ ʈʦʩʩʠʠ ʦʪ 02.06.2016 ˉ ɻɼ-4-8/9849 

çʢʚʘʣʠʬʠʮʠʨʫʶʱʠʤ ʧʨʠʟʥʘʢʦʤ ʧʨʝʩʪʫʧʣʝʥʠʷ ʷʚʣʷʝʪʩʷ ʩʦʢʨʳʪʠʝ ʠʤʫʱʝʩʪʚʘ ʠʣʠ ʜʝʥʝʞʥʳʭ 
ʩʨʝʜʩʪʚ ʚ ʢʨʫʧʥʦʤ ʨʘʟʤʝʨʝ, ʧʦʜ ʢʦʪʦʨʳʤ ʧʦʥʠʤʘʝʪʩʷ ʩʪʦʠʤʦʩʪʴ ʩʦʢʨʳʪʦʛʦ ʠʤʫʱʝʩʪʚʘ ʚ ʩʫʤʤʝ, 

ʥʝʦʙʭʦʜʠʤʦʡ ʜʣʷ ʧʦʛʘʰʝʥʠʷ ʟʘʜʦʣʞʝʥʥʦʩʪʠ, ʧʨʝʚʳʰʘʶʱʝʡ ʦʜʠʥ ʤʠʣʣʠʦʥ ʧʷʪʴʩʦʪ ʪʳʩʷʯ ʨʫʙʣʝʡè 

[10]. 

 

ɺʓɺʆɼʓ 
ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʤʝʞʜʫ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤʠ ʩʪʨʫʢʪʫʨʘʤʠ ʷʚʣʷʝʪʩʷ ʯʘʩʪʴʶ 

ʦʙʱʝʛʦ ʤʝʭʘʥʠʟʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʚ ʮʝʣʷʭ ʚʳʷʚʣʝʥʠʷ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʷ ʥʘʣʦʛʦʚʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ 

ʣʠʙʦ ʥʘʯʘʣʘ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʫʞʝ ʩʦʚʝʨʰʝʥʥʳʭ. ɸʥʘʣʠʟ ʤʝʭʘʥʠʟʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʩʪʨʫʢʪʫʨ ʧʦ ʚʳʷʚʣʝʥʠʶ ʥʘʣʦʛʦʚʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ ʧʦʢʘʟʘʣ ʨʷʜ ʚʠʜʦʚ 

ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ: 1) ʠʥʬʦʨʤʘʮʠʦʥʥʦʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʝ ʯʝʨʝʟ ʦʙʤʝʥ ʙʘʟʘʤʠ ʜʘʥʥʳʭ; 2) ʩʦʚʤʝʩʪʥʳʝ 
ʧʨʦʚʝʨʢʠ; 3) ʩʦʚʤʝʩʪʥʳʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʧʨʦʙʣʝʤʘʪʠʢʠ; 4) ʤʝʞʚʝʜʦʤʩʪʚʝʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʷ. 
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ʈʠʩ. 2. ʄʝʭʘʥʠʟʤ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʌʅʉ ʠ ʄɺɼ 

 

ʇɽʈʉʇɽʂʊʀɺʓ ɼɸʃʔʅɽʁʐʀʍ ʀʉʉʃɽɼʆɺɸʅʀʁ 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʤʝʞʜʫ ʩʪʨʫʢʪʫʨʘʤʠ ʷʚʣʷʝʪʩʷ ʦʩʥʦʚʦʡ ʜʣʷ ʥʘʠʙʦʣʝʝ 
ʧʣʦʜʦʪʚʦʨʥʦʡ ʨʘʙʦʪʳ ʚ ʩʬʝʨʝ ʚʳʷʚʣʝʥʠʷ ʠ ʧʨʝʩʝʯʝʥʠʷ ʥʘʣʦʛʦʚʳʭ ʧʨʝʩʪʫʧʣʝʥʠʡ. ʇʦʵʪʦʤʫ, 

ʇʨʝʜʤʝʪ 
ʦʨʛʘʥʠʟʘʮʠʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʦʨʛʘʥʦʚ ʚʥʫʪʨʝʥʥʠʭ ʜʝʣ ʠ ʥʘʣʦʛʦʚʳʭ ʦʨʛʘʥʦʚ 
ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʭ ʩʬʝʨʘʭ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚ ʪʦʤ ʯʠʩʣʝ, 
ʚʦʧʨʦʩʘʭ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʠ ʧʨʝʩʝʯʝʥʠʷ ʧʨʝʩʪʫʧʣʝʥʠʡ ʠ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ 
ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ, ʚʳʷʚʣʝʥʠʷ ʠ ʨʘʩʩʣʝʜʦʚʘʥʠʷ ʧʨʝʩʪʫʧʣʝʥʠʡ, ʘ ʪʘʢʞʝ ʚ ʚʦʧʨʦʩʘʭ 
ʧʦʚʳʰʝʥʠʷ ʥʘʣʦʛʦʚʦʡ ʜʠʩʮʠʧʣʠʥʳ ʚ ʩʬʝʨʝ ʵʢʦʥʦʤʠʢʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ 
ʩʚʦʝʚʨʝʤʝʥʥʦʩʪʠ ʠ ʧʦʣʥʦʪʳ ʫʧʣʘʪʳ ʥʘʣʦʛʦʚ ʠ ʩʙʦʨʦʚ ʚ ʙʶʜʞʝʪʳ ʠ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʚʥʝʙʶʜʞʝʪʥʳʝ 

 

ʇʨʠʥʮʠʧʳ 
ʚʟʘʠʤʥʦʝ ʜʦʚʝʨʠʝ ʧʨʠ ʩʪʨʦʛʦʤ ʩʦʙʣʶʜʝʥʠʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ, ʩʣʫʞʝʙʥʦʡ ʠ 
ʥʘʣʦʛʦʚʦʡ ʪʘʡʥ; ʩʘʤʦʩʪʦʷʪʝʣʴʥʦʩʪʴ ʚ ʨʝʘʣʠʟʘʮʠʠ ʩʦʙʩʪʚʝʥʥʳʭ ʟʘʜʘʯ ʠ 
ʧʦʣʥʦʤʦʯʠʡ, ʘ ʪʘʢʞʝ ʚ ʚʳʨʘʙʦʪʢʝ ʬʦʨʤ ʠ ʤʝʪʦʜʦʚ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʩʦʙʩʪʚʝʥʥʳʭ 
ʩʠʣ ʠ ʩʨʝʜʩʪʚ; ʟʘʢʦʥʥʦʩʪʴ ʠ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤ; ʧʣʘʥʦʚʦʩʪʴ ʠ ʥʝʧʨʝʨʳʚʥʦʩʪʴ; 
ʦʙʷʟʘʪʝʣʴʥʦʩʪʴ ʠ ʙʝʟʫʧʨʝʯʥʦʩʪʴ ʠʩʧʦʣʥʝʥʠʷ ʜʦʩʪʠʛʥʫʪʳʭ ʜʦʛʦʚʦʨʝʥʥʦʩʪʝʡ 

ʌʅʉ  ʄɺɼ ʩʦʛʣʘʰʝʥʠʷ 

- ʧʣʘʥʠʨʦʚʘʥʠʝ ʠ ʧʨʦʚʝʜʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʧʦʣʥʦʪʳ ʧʦʩʪʫʧʣʝʥʠʷ 
ʥʘʣʦʛʦʚ ʠ ʩʙʦʨʦʚ ʚ ʙʶʜʞʝʪʥʫʶ ʩʠʩʪʝʤʫ ʈʌ ʠ ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʥʘʨʫʰʝʥʠʡ 
ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ; 

- ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʦʙʤʝʥ; 

- ʩʦʚʤʝʩʪʥʳʝ ʵʢʩʧʝʨʪʠʟʳ ʠ ʢʦʥʩʫʣʴʪʘʮʠʠ ʧʦ ʚʦʧʨʦʩʘʤ ʨʘʟʨʘʙʦʪʢʠ ʥʦʨʤʘʪʠʚʥʳʭ 
ʧʨʘʚʦʚʳʭ ʘʢʪʦʚ: 

- ʧʨʦʚʝʜʝʥʠʝ ʩʦʚʤʝʩʪʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʧʨʦʙʣʝʤ, ʩʚʷʟʘʥʥʳʭ ʩ ʚʳʷʚʣʝʥʠʝʤ, 
ʧʨʝʜʫʧʨʝʞʜʝʥʠʝʤ ʠ ʧʨʝʩʝʯʝʥʠʝʤ ʥʘʣʦʛʦʚʳʭ ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ, ʠ ʧʨʝʩʪʫʧʣʝʥʠʡ 

ʉʫʙʲʝʢʪʳ 

ʅʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʝ ʦʙʝʩʧʝʯʝʥʠʝ 

- ʌʝʜʝʨʘʣʴʥʳʝ ʟʘʢʦʥʳ; 

-ʋʢʘʟʳ ʧʨʝʟʠʜʝʥʪʘ ʈʌ; 

-ʇʦʣʦʞʝʥʠʷ; 

-ʉʦʛʣʘʰʝʥʠʷ ʠ ʜʨ. 

- ʇʠʩʴʤʘ ʌʅʉ 

ʅʘʧʨʘʚʣʝʥʠʷ 
ʚʟʘʠʤʦʜʝʡ-
ʩʪʚʠʷ 

- ʚʳʷʚʣʝʥʠʝ ʠ ʧʨʝʩʝʯʝʥʠʝ ʧʨʦʪʠʚʦʧʨʘʚʥʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʬʠʟʠʯʝʩʢʠʭ 
ʣʠʮ, ʫʢʣʦʥʷʶʱʠʭʩʷ ʦʪ ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ, ʚ ʪ. ʯ. ʦʩʫʱʝʩʪʚʣʷʶʱʠʭ ʥʝʟʘʢʦʥʥʦʝ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ; 

- ʚʳʷʚʣʝʥʠʝ ʠ ʧʨʝʩʝʯʝʥʠʝ ʥʘʨʫʰʝʥʠʡ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦ ʥʘʣʦʛʘʭ ʠ ʩʙʦʨʘʭ, 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦ ʚʘʣʶʪʥʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʠ ʚʘʣʶʪʥʦʤ ʢʦʥʪʨʦʣʝ, 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʨʝʛʠʩʪʨʘʮʠʠ ʶʨʠʜʠʯʝʩʢʠʭ ʣʠʮ, 

ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦ ʙʘʥʢʨʦʪʩʪʚʝ, ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʦ ʧʨʠʤʝʥʝʥʠʠ ʢʦʥʪʨʦʣʴʥʦ-

ʢʘʩʩʦʚʳʭ ʤʘʰʠʥ ʧʨʠ ʦʩʫʱʝʩʪʚʣʝʥʠʠ ʜʝʥʝʞʥʳʭ ʨʘʩʯʝʪʦʚ ʩ ʥʘʩʝʣʝʥʠʝʤ, ʘ ʪʘʢʞʝ 

ʧʨʘʚʦʥʘʨʫʰʝʥʠʡ ʚ ʦʙʣʘʩʪʠ ʧʨʦʠʟʚʦʜʩʪʚʘ ʠ ʦʙʦʨʦʪʘ ʪʘʙʘʯʥʦʡ ʧʨʦʜʫʢʮʠʠ; 

- ʧʨʝʜʦʪʚʨʘʱʝʥʠʝ ʥʝʧʨʘʚʦʤʝʨʥʦʛʦ ʚʦʟʤʝʱʝʥʠʷ ʠʟ ʬʝʜʝʨʘʣʴʥʦʛʦ ʙʶʜʞʝʪʘ ʅɼʉ; 

- ʚʳʷʚʣʝʥʠʝ ʢʨʝʜʠʪʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʠʤʝʶʱʠʭ ʢʘʨʪʦʪʝʢʫ ʥʝʦʧʣʘʯʝʥʥʳʭ 

ʧʣʘʪʝʞʥʳʭ ʜʦʢʫʤʝʥʪʦʚ ʢʣʠʝʥʪʦʚ ʧʦ ʧʝʨʝʯʠʩʣʝʥʠʶ ʜʝʥʝʞʥʳʭ ʩʨʝʜʩʪʚ ʚ ʙʶʜʞʝʪʳ 

ʚʩʝʭ ʫʨʦʚʥʝʡ ʠʟ-ʟʘ ʦʪʩʫʪʩʪʚʠʷ ʩʨʝʜʩʪʚ ʥʘ ʢʦʨʨʝʩʧʦʥʜʝʥʪʩʢʠʭ ʩʯʝʪʘʭ 

ʌʦʨʤʳ 

ʕʣʝʤʝʥʪʳ ʤʝʭʘʥʠʟʤʘ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʌʅʉ ʠ ʄɺɼ 
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Annotation. The article deals with the mechanisms of interaction between the Federal tax service and the Federal financial  
monitoring service and law enforcement agencies in order to detect and suppress tax crimes. The elements of the mechanism, 
among which the main provision is the legal support of the interconnected system. The study of the mechanism of 
interdepartmental interaction reveals the advantages and disadvantages of this interaction, which contributes to the subsequent 
study of this topic. 
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ʧʨʠʤʝʥʝʥʠʷ ʬʦʨʤʫʣʳ ʉʪʘʨʜʞʝʩʘ, ʩ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʞʜʦʛʦ ʠʥʪʝʨʚʘʣʘ.  

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ, ʧʝʨʩʦʥʘʣ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ, ʤʝʪʦʜʠʯʝʩʢʠʡ ʧʦʜʭʦʜ. 

 
ɺɺɽɼɽʅʀɽ 

ɺ ʫʩʣʦʚʠʷʭ ʨʳʥʦʯʥʦʡ ʵʢʦʥʦʤʠʢʠ, ʜʣʷ ʢʦʪʦʨʦʡ ʩʚʦʡʩʪʚʝʥʥʦ ʧʦʩʪʦʷʥʥʦ ʤʝʥʷʶʱʘʷʩʷ 

ʩʠʪʫʘʮʠʷ ʚʥʝʰʥʝʡ ʩʨʝʜʳ ʠ ʥʘʣʠʯʠʝ ʨʠʩʢʦʚ ʠ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʝʡ, ʫ ʧʨʝʜʧʨʠʷʪʠʷ ʚʦʟʥʠʢʘʝʪ 
ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʘʜʝʢʚʘʪʥʦʛʦ ʠ ʩʚʦʝʚʨʝʤʝʥʥʦʛʦ ʨʝʘʛʠʨʦʚʘʥʠʷ ʜʣʷ ʧʨʝʜʫʧʨʝʞʜʝʥʠʷ ʫʱʝʨʙʘ. ʕʪʦʛʦ 

ʚʦʟʤʦʞʥʦ ʜʦʙʠʪʴʩʷ ʚ ʩʣʫʯʘʝ ʥʘʣʠʯʠʷ ʫ ʩʫʙʲʝʢʪʘ ʭʦʟʷʡʩʪʚʦʚʘʥʠʷ ʧʝʨʩʦʥʘʣʘ, ʦʙʣʘʜʘʶʱʝʛʦ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʤʠ ʢʘʯʝʩʪʚʘʤʠ, ʧʦʟʚʦʣʷʶʱʠʤʠ ʝʤʫ ʧʨʠʥʠʤʘʪʴ ʠ ʧʨʦʚʦʜʠʪʴ ʚ ʩʞʘʪʳʝ ʩʨʦʢʠ 
ʥʝʦʨʜʠʥʘʨʥʳʝ ʨʝʰʝʥʠʷ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʨʝʰʝʥʠʶ ʩʘʤʳʭ ʩʣʦʞʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ. 

ʆʩʫʱʝʩʪʚʠʪʴ ʧʦʜʙʦʨ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʘʜʨʦʚ ʚ ʩʪʨʫʢʪʫʨʥʦʤ ʧʦʜʨʘʟʜʝʣʝʥʠʠ ʚ ʯʘʩʪʥʦʩʪʠ ʠ ʥʘ 

ʧʨʝʜʧʨʠʷʪʠʠ ʚ ʮʝʣʦʤ ʤʦʞʥʦ ʥʘ ʦʩʥʦʚʝ ʦʮʝʥʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʝʛʦ ʧʝʨʩʦʥʘʣʘ, ʯʪʦ 

ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʧʨʦʚʝʜʝʥʠʝ ʨʘʩʯʝʪʦʚ ʥʘ ʦʩʥʦʚʝ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, ʫʯʠʪʳʚʘʶʱʝʛʦ 
ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʨʘʙʦʪʥʠʢʘ, ʯʝʤʫ ʧʦʩʚʷʱʝʥʘ ʥʘʩʪʦʷʱʘʷ ʩʪʘʪʴʷ. 

 
ʎɽʃʔ ʀ ʇʆʉʊɸʅʆɺʂɸ ɿɸɼɸʏʀ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʎʝʣʴʶ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʦʙʦʩʥʦʚʘʥʠʝ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ, ʦʩʥʦʚʘʥʥʦʛʦ ʥʘ ʠʥʪʝʛʨʘʣʴʥʦʤ 

ʤʝʪʦʜʝ ʦʮʝʥʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ ʧʨʝʜʧʨʠʷʪʠʷ, ʢʦʪʦʨʳʡ ʫʯʠʪʳʚʘʝʪ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ, ʦʪʨʘʞʘʶʱʠʝ ʩʧʦʩʦʙʥʦʩʪʴ ʩʧʝʮʠʘʣʠʩʪʘ ʚʳʧʦʣʥʷʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ 
ʟʘʜʘʥʠʷ, ʦʪʚʝʯʘʶʱʠʝ ʝʛʦ ʜʦʣʞʥʦʩʪʥʳʤ ʬʫʥʢʮʠʷʤ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʨʝʰʝʥʳ 

ʩʣʝʜʫʶʱʠʝ ʟʘʜʘʯʠ: ʧʨʦʚʝʜʝʥ ʘʥʘʣʠʟ ʩʫʱʝʩʪʚʫʶʱʠʭ ʤʝʪʦʜʠʯʝʩʢʠʭ ʧʦʜʭʦʜʦʚ ʩ ʚʳʷʚʣʝʥʠʝʤ 

ʧʦʟʠʪʠʚʥʳʭ ʠ ʥʝʛʘʪʠʚʥʳʭ ʦʩʦʙʝʥʥʦʩʪʝʡ, ʨʘʟʨʘʙʦʪʘʥʳ ʙʣʦʢ-ʩʭʝʤʘ ʘʚʪʦʨʩʢʦʛʦ ʤʝʪʦʜʠʯʝʩʢʦʛʦ 
ʧʦʜʭʦʜʘ ʩ ʧʨʦʚʝʜʝʥʠʝʤ ʤʘʪʝʤʘʪʠʯʝʩʢʦʡ ʠʥʪʝʨʧʨʝʪʘʮʠʠ ʝʝ ʵʪʘʧʦʚ, ʠʥʪʝʨʚʘʣʴʥʳʝ ʦʮʝʥʢʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʘʙʦʪʥʠʢʘ ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʞʜʦʡ ʠʟ ʥʠʭ, ʦʙʦʩʥʦʚʘʥʳ 

ʚʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʠ ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʨʘʙʦʪʥʠʢʘ. 
 

ɸʅɸʃʀɿ ʇʋɹʃʀʂɸʎʀʁ, ʄɸʊɽʈʀɸʃʆɺ, ʄɽʊʆɼʆɺ 

ʀʟʫʯʝʥʠʝ ʥʘʫʯʥʳʭ ʨʘʙʦʪ ʨʦʩʩʠʡʩʢʠʭ ʫʯʝʥʳʭ ʧʦ ʪʝʤʘʪʠʢʝ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʟʚʦʣʠʣʦ ʧʨʠʡʪʠ ʢ ʚʳʚʦʜʫ ʦʪʥʦʩʠʪʝʣʴʥʦ ʠʭ ʩʪʨʝʤʣʝʥʠʷ ʤʦʜʝʨʥʠʟʠʨʦʚʘʪʴ ʤʝʪʦʜʠʢʫ ʨʘʩʯʝʪʘ 
ʧʫʪʝʤ ʤʠʥʠʤʠʟʘʮʠʠ ʙʘʟʳ ʜʘʥʥʳʭ ʠ ʩʦʢʨʘʱʝʥʠʷ ʦʙʲʝʤʘ ʨʘʩʯʝʪʦʚ, ʯʪʦ ʧʦʟʚʦʣʠʪ ʦʧʝʨʘʪʠʚʥʦ 

ʧʨʦʚʝʩʪʠ ʨʘʩʯʝʪʳ ʩ ʧʦʣʫʯʝʥʠʝʤ ʦʙʲʝʢʪʠʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ɺ ʨʘʙʦʪʘʭ ʕ.ʈ. ʉʘʨʫʭʘʥʦʚʘ, 

ʉ.ʀ. ʉʦʪʥʠʢʦʚʦʡ ʧʨʝʜʩʪʘʚʣʝʥʘ ʤʝʪʦʜʠʢʘ ʢʦʤʧʣʝʢʩʥʦʡ ʦʮʝʥʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʘʙʦʪʥʠʢʘ 
ʧʨʝʜʧʨʠʷʪʠʷ, ʥʦʩʷʱʘʷ ʫʥʠʚʝʨʩʘʣʴʥʳʡ ʭʘʨʘʢʪʝʨ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʘʯʝʩʪʚ ʩʧʝʮʠʘʣʠʩʪʘ ʥʝʟʘʚʠʩʠʤʦ ʦʪ ʟʘʥʠʤʘʝʤʦʡ ʜʦʣʞʥʦʩʪʠ [8, ʩ. 94]. ɺ ʜʘʥʥʦʤ 

ʩʣʫʯʘʝ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʪʨʠ ʛʨʫʧʧʳ ʧʦʢʘʟʘʪʝʣʝʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʥʝʬʦʨʤʘʣʴʥʳʝ ʨʦʣʠ; 

ʦʩʦʙʝʥʥʦʩʪʠ ʧʩʠʭʦ-ʤʦʪʠʚʘʮʠʦʥʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʠ ʟʥʘʥʠʷ, ʫʤʝʥʠʷ, ʥʘʚʳʢʠ. ʄʝʪʦʜʠʢʘ ʦʩʥʦʚʘʥʘ ʥʘ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʜʦʩʪʘʪʦʯʥʦ ʦʙʲʝʤʥʦʡ ʠʩʭʦʜʥʦʡ ʠʥʬʦʨʤʘʮʠʠ ʠ ʧʨʠʟʚʘʥʘ ʧʨʦʚʝʩʪʠ ʩʦʧʦʩʪʘʚʣʝʥʠʝ 

ʧʦ ʫʨʦʚʥʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʘʟʣʠʯʥʳʭ ʨʘʙʦʪʥʠʢʦʚ ʩ ʮʝʣʴʶ ʚʳʷʚʣʝʥʠʷ çʩʣʘʙʦʛʦ ʟʚʝʥʘè ʚ 

ʩʪʨʫʢʪʫʨʥʦʤ ʧʦʜʨʘʟʜʝʣʝʥʠʠ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʨʦʪʘʮʠʝʡ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʤʝʪʦʜʠʢʘ 
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103 

 

ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʦʧʨʝʜʝʣʝʥʥʦʡ ʩʫʙʲʝʢʪʠʚʥʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʧʨʦʷʚʣʷʶʱʝʡʩʷ ʚ ʦʪʩʫʪʩʪʚʠʠ 

ʦʙʲʷʩʥʝʥʠʡ ʚ ʦʮʝʥʢʝ ʥʝʬʦʨʤʘʣʴʥʦʡ ʨʦʣʠ ʨʘʙʦʪʥʠʢʘ ʚ ʢʦʣʣʝʢʪʠʚʝ. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʠʤʝʥʥʦ ʟʜʝʩʴ 

ʢʨʦʝʪʩʷ ʩʫʙʲʝʢʪʠʚʥʦʝ ʧʨʝʜʩʪʘʚʣʝʥʠʝ ʦ ʩʧʦʩʦʙʥʦʩʪʷʭ ʯʝʣʦʚʝʢʘ, ʯʪʦ ʤʦʞʝʪ ʥʝʛʘʪʠʚʥʦ ʦʪʨʘʟʠʪʴʩʷ ʥʘ 

ʠʪʦʛʦʚʦʡ ʦʮʝʥʢʝ ʝʛʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ.  
ɺ ʨʘʙʦʪʘʭ ɽ.ʃ. ɹʦʛʜʘʥʦʚʦʡ ʧʨʝʜʣʦʞʝʥʘ ʤʝʪʦʜʠʢʘ ʦʮʝʥʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʘʙʦʪʥʠʢʘ 

ʥʘ ʦʩʥʦʚʝ ʧʨʦʚʝʜʝʥʠʷ ʪʠʧʦʣʦʛʠʠ ʩʧʝʮʠʘʣʠʩʪʦʚ, ʯʪʦ ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʧʨʠʤʝʥʝʥʠʝʤ ʤʝʪʦʜʘ 

ʙʘʣʣʴʥʳʭ ʦʮʝʥʦʢ [2, ʩ. 43]. ɿʜʝʩʴ ʘʢʮʝʥʪʠʨʫʝʪʩʷ ʚʥʠʤʘʥʠʝ ʥʘ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʫʯʝʪʘ ʩʝʤʠ 
ʧʦʢʘʟʘʪʝʣʝʡ: ʚʦʟʨʘʩʪ, ʦʙʨʘʟʦʚʘʥʠʝ, ʙʘʟʦʚʘʷ ʢʚʘʣʠʬʠʢʘʮʠʷ, ʥʘʣʠʯʠʝ ʢʫʨʩʦʚ ʧʦʚʳʰʝʥʠʷ 

ʢʚʘʣʠʬʠʢʘʮʠʠ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʩʪʘʞ, ʩʦʩʪʦʷʥʠʝ ʟʜʦʨʦʚʴʷ, ʩʝʤʝʡʥʦ-ʙʳʪʦʚʳʝ ʫʩʣʦʚʠʷ. ʂʘʢ 

ʚʠʜʠʤ, ʜʘʥʥʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪʣʠʯʘʶʪʩʷ ʩʤʳʩʣʦʚʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʡ ʠ ʠʭ ʜʦʩʪʘʪʦʯʥʦ ʪʨʫʜʥʦ 
ʩʛʨʫʧʧʠʨʦʚʘʪʴ ʧʦ ʩʪʝʧʝʥʠ ʦʜʥʦʨʦʜʥʦʩʪʠ, ʯʪʦ ʦʩʣʦʞʥʷʝʪ ʦʧʨʝʜʝʣʝʥʠʝ ʚʝʩʦʚʦʡ ʟʥʘʯʠʤʦʩʪʠ. 

ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʢʦʪʦʨʳʝ ʧʦʢʘʟʘʪʝʣʠ ʦʪʣʠʯʘʶʪʩʷ ʥʝʦʨʜʠʥʘʨʥʦʡ ʪʨʘʢʪʦʚʢʦʡ. ʊʘʢ, 

ʧʦʢʘʟʘʪʝʣʴ çʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʩʪʘʞè ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʥʠʢʘ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ 

ʙʘʟʦʚʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ. ɺ ʪʦʤ ʩʣʫʯʘʝ, ʝʩʣʠ ʦʥ ʚ ʜʘʣʴʥʝʡʰʝʤ ʚʳʧʦʣʥʷʝʪ ʬʫʥʢʮʠʠ 
ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʦʛʦ ʨʘʙʦʪʥʠʢʘ, ʵʪʦ ʧʨʠʚʦʜʠʪ ʢ ʩʥʠʞʝʥʠʶ ʫʨʦʚʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʚʚʠʜʫ 

ʚʳʧʦʣʥʝʥʠʷ ʠʤ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ, ʥʝʩʚʷʟʘʥʥʳʭ ʩ ʢʚʘʣʠʬʠʢʘʮʠʝʡ ʙʘʟʦʚʦʛʦ 

ʦʙʨʘʟʦʚʘʥʠʷ, ʯʪʦ, ʧʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʥʦʩʠʪ ʜʠʩʢʫʩʩʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ. 
ʆʙʨʘʱʘʝʪ ʥʘ ʩʝʙʷ ʚʥʠʤʘʥʠʝ ʧʨʦʨʘʙʦʪʘʥʥʦʩʪʴ ʠ ʣʦʛʠʢʘ ʧʦʜʙʦʨʘ ʧʦʢʘʟʘʪʝʣʝʡ ʚ ʤʝʪʦʜʠʯʝʩʢʦʤ 

ʧʦʜʭʦʜʝ ʢ ʦʮʝʥʢʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʘʙʦʪʥʠʢʘ, ʧʨʝʜʣʦʞʝʥʥʦʤ ʀ.ɺ. ɺʠʨʠʥʦʡ [3]. ʆʥ 

ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʚʦʩʝʤʴ ʛʨʫʧʧ ʧʦʢʘʟʘʪʝʣʝʡ, ʢʦʪʦʨʳʝ ʧʦʜʦʙʨʘʥʳ ʠ ʦʙʲʝʜʠʥʝʥʳ ʧʦ ʩʤʳʩʣʦʚʦʡ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ. ɺ ʦʩʥʦʚʝ ʧʦʜʭʦʜʘ ʣʝʞʠʪ ʤʝʪʦʜ ʙʘʣʣʴʥʳʭ ʦʮʝʥʦʢ, ʧʦʟʚʦʣʷʶʱʠʡ ʧʦʣʫʯʠʪʴ ʦʮʝʥʢʠ 

ʧʦ ʢʘʞʜʦʤʫ ʧʦʢʘʟʘʪʝʣʶ ʚ ʛʨʫʧʧʝ. ʇʨʠ ʵʪʦʤ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʚʳʚʦʜ ʦ ʛʨʫʧʧʦʚʳʭ ʦʮʝʥʢʘʭ 

ʦʩʫʱʝʩʪʚʣʷʝʪʩʷ ʵʢʩʧʝʨʪʥʳʤ ʤʝʪʦʜʦʤ, ʯʪʦ ʥʘʢʣʘʜʳʚʘʝʪ ʦʧʨʝʜʝʣʝʥʥʳʡ ʩʫʙʲʝʢʪʠʚʠʟʤ ʚ ʧʦʣʫʯʝʥʠʝ 

ʠʪʦʛʦʚʦʛʦ ʨʝʟʫʣʴʪʘʪʘ. ʂʨʦʤʝ ʪʦʛʦ, ʥʝʢʦʪʦʨʳʝ ʧʦʢʘʟʘʪʝʣʠ ʥʦʩʷʪ ʜʠʩʢʫʩʩʠʦʥʥʳʡ ʭʘʨʘʢʪʝʨ. ɺ 
ʯʘʩʪʥʦʩʪʠ, ʚʪʦʨʘʷ ʛʨʫʧʧʘ ʧʦʢʘʟʘʪʝʣʝʡ çʥʘʩʣʝʜʩʪʚʝʥʥʳʝ ʢʦʥʢʫʨʝʥʪʥʳʝ ʧʨʝʠʤʫʱʝʩʪʚʘ ʨʘʙʦʪʥʠʢʘè, 

ʚʢʣʶʯʘʶʱʠʝ: ʩʧʦʩʦʙʥʦʩʪʠ, ʪʝʤʧʝʨʘʤʝʥʪ, ʬʠʟʠʯʝʩʢʠʝ ʜʘʥʥʳʝ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʫʯʝʥʳʡ ʥʝ 

ʧʦʷʩʥʷʝʪ, ʢʘʢʠʝ ʠʤʝʥʥʦ ʧʦʢʘʟʘʪʝʣʠ ʵʪʦʡ ʛʨʫʧʧʳ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʦʪʥʝʩʪʠ ʢ ʧʦʟʠʪʠʚʥʳʤ ʠʣʠ 
ʥʝʛʘʪʠʚʥʳʤ. ʇʦ ʤʥʝʥʠʶ ʘʚʪʦʨʘ, ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʚʠʜʘ ʜʝʷʪʝʣʴʥʦʩʪʠ ʦʜʥʠ ʠ ʪʝ ʞʝ ʩʧʦʩʦʙʥʦʩʪʠ 

ʤʦʛʫʪ ʦʢʘʟʳʚʘʪʴ ʘʙʩʦʣʶʪʥʦ ʧʨʦʪʠʚʦʧʦʣʦʞʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ. 

 

ʆʉʅʆɺʅʆʁ ʈɸɿɼɽʃ 
ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʚ ʩʠʩʪʝʤʫ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ ʧʨʝʜʧʨʠʷʪʠʷ ʚʢʣʶʯʝʥʳ ʢʦʤʧʝʪʝʥʮʠʠ, 

ʨʘʩʩʤʘʪʨʠʚʘʝʤʳʝ ʢʘʢ ʩʚʦʡʩʪʚʘ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʝ ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʙʦʪʥʠʢʘ ʚʳʧʦʣʥʷʪʴ 

ʦʧʨʝʜʝʣʝʥʥʳʝ ʬʫʥʢʮʠʠ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʦʣʞʥʦʩʪʠ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʥʫʞʥʦ ʘʢʮʝʥʪʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ 
ʥʘ ʠʤʝʶʱʠʭʩʷ ʧʦʜʭʦʜʘʭ ʦʪʥʦʩʠʪʝʣʴʥʦ ʬʦʨʤʠʨʦʚʘʥʠʷ ʛʨʫʧʧ ʢʦʤʧʝʪʝʥʮʠʡ. ʀʟʫʯʝʥʠʝ ʥʘʫʯʥʦʡ 

ʣʠʪʝʨʘʪʫʨʳ ʧʦʟʚʦʣʠʣʦ ʧʨʠʡʪʠ ʢ ʚʳʚʦʜʫ ʦ ʥʘʣʠʯʠʠ ʜʚʫʭ ʧʨʠʥʮʠʧʠʘʣʴʥʳʭ ʧʦʜʭʦʜʦʚ ʚ ʜʘʥʥʦʤ 

ʚʦʧʨʦʩʝ. ʇʝʨʚʘʷ ʛʨʫʧʧʘ ʫʯʝʥʳʭ ʇ.ʀ. ɹʨʦʚʢʦʚ [1], ɸ.ʅ. ɻʘʚʨʠʣʦʚ [4], ʅ.ɽ. ɼʝʤʝʥʪʴʝʚ [5] ʩʯʠʪʘʝʪ, 
ʯʪʦ ʩʦʟʜʘʥʠʝ ʛʨʫʧʧ ʢʦʤʧʝʪʝʥʮʠʡ ʜʦʣʞʥʦ ʧʨʦʭʦʜʠʪʴ ʥʘ ʦʩʥʦʚʝ ʦʪʨʘʞʝʥʠʷ ʮʝʣʝʚʦʡ ʫʩʪʘʥʦʚʢʠ, ʪ.ʝ. 

ʥʘʟʚʘʥʠʝ ʩʘʤʦʡ ʛʨʫʧʧʳ ʜʦʣʞʥʦ ʩʚʠʜʝʪʝʣʴʩʪʚʦʚʘʪʴ ʦ ʥʘʧʨʘʚʣʝʥʠʠ ʧʨʦʚʦʜʠʤʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ. ʕʪʦ 

ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʨʝʜʲʷʚʣʷʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʪʨʝʙʦʚʘʥʠʷ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ ʩʦʩʪʘʚʣʷʶʱʠʭ ʜʘʥʥʳʭ 

ʛʨʫʧʧ. ʆʥʠ ʜʦʣʞʥʳ ʯʝʪʢʦ ʩʦʦʪʚʝʪʩʪʚʦʚʘʪʴ ʩʤʳʩʣʦʚʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʥʘʟʚʘʥʠʷ ʛʨʫʧʧʳ ʠ 
ʧʦʟʚʦʣʷʪʴ ʩʜʝʣʘʪʴ ʨʘʩʰʠʨʝʥʥʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʢʘʞʜʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʩ ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ 

ʙʘʣʣʴʥʦʡ ʦʮʝʥʢʠ. ɸʚʪʦʨ ʨʘʟʜʝʣʷʝʪ ʜʘʥʥʫʶ ʪʦʯʢʫ ʟʨʝʥʠʷ, ʪʘʢ ʢʘʢ ʩʯʠʪʘʝʪ, ʯʪʦ ʩʤʳʩʣʦʚʦʝ 

ʩʦʦʪʚʝʪʩʪʚʠʝ ʦʙʦʟʥʘʯʘʝʪ ʫʞʝ ʥʘ ʥʘʯʘʣʴʥʦʡ ʩʪʘʜʠʠ ʦʙʲʝʢʪʠʚʥʦʩʪʴ ʠ ʦʧʨʝʜʝʣʝʥʥʦʩʪʴ. ɺ ʵʪʦʡ ʩʚʷʟʠ, 
ʦʪʤʝʪʠʤ, ʯʪʦ ʢʦʣʠʯʝʩʪʚʦ ʛʨʫʧʧ ʤʦʞʝʪ ʙʳʪʴ ʨʘʟʣʠʯʥʳʤ, ʢʘʢ ʠ ʢʦʣʠʯʝʩʪʚʦ ʩʦʩʪʘʚʣʷʶʱʠʭ, ʧʨʠ ʵʪʦʤ 

ʧʨʠ ʥʘʣʠʯʠʠ ʜʚʫʭ ʠ ʙʦʣʝʝ ʛʨʫʧʧ ʥʝʦʙʭʦʜʠʤʦ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʦʪʚʝʪʩʪʚʠʝ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚ 

ʛʨʫʧʧʘʭ ʜʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʦʙʲʝʢʪʠʚʥʦʩʪʠ ʜʘʣʴʥʝʡʰʠʭ ʨʘʩʯʝʪʦʚ. ɺʪʦʨʘʷ ʛʨʫʧʧʘ ʫʯʝʥʳʭ 
ɽ.ʅ. ɽʚʜʦʢʠʤʦʚ [6], ʀ.ʆ. ʆʩʪʨʦʚʥʦʚ [7], ɻ.ɽ. ʌʨʘʥʮʝʚ [9] ʩʯʠʪʘʝʪ, ʯʪʦ ʩʦʟʜʘʥʠʝ ʛʨʫʧʧ ʜʦʣʞʥʦ 

ʦʩʫʱʝʩʪʚʣʷʪʴʩʷ ʥʘ ʦʩʥʦʚʝ ʧʨʠʥʮʠʧʘ ʝʜʠʥʠʯʥʦʛʦ ʠʩʢʣʶʯʝʥʠʷ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʠʩʧʦʣʴʟʫʝʪʩʷ 

ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʜʣʷ ʚʳʷʚʣʝʥʠʷ ʘʜʝʢʚʘʪʥʦʩʪʠ ʢʘʞʜʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʠʤʝʥʠʪʝʣʴʥʦ ʢ ʩʤʳʩʣʦʚʦʡ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʝ ʥʘʟʚʘʥʠʷ ʛʨʫʧʧʳ ʠ ʝʝ ʠʩʢʣʶʯʝʥʠʷ, ʝʩʣʠ ʙʳʣʦ ʫʩʪʘʥʦʚʣʝʥʦ ʨʘʩʭʦʞʜʝʥʠʝ. ʀʤʝʥʥʦ 
ʪʘʢ ʙʳʣʦ ʦʙʦʩʥʦʚʘʥʦ ʠʩʢʣʶʯʝʥʠʝ ʥʝʢʦʪʦʨʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʠʟ ʩʦʩʪʘʚʘ ʦʩʥʦʚʥʳʭ ʠ ʚʢʣʶʯʝʥʠʝ ʚ 

ʩʦʩʪʘʚ ʩʢʚʦʟʥʳʭ: ʦʙʨʘʟʦʚʘʥʠʝ, ʚʦʟʨʘʩʪ, ʩʪʘʞ. ʆʥʠ ʦʪʥʝʩʝʥʳ ʥʝ ʢ ʛʨʫʧʧʝ ʩʧʝʮʠʬʠʯʝʩʢʠʭ, ʘ ʢ ʛʨʫʧʧʝ 

ʩʢʚʦʟʥʳʭ, ʧʦʩʢʦʣʴʢʫ ʥʝ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʦʪʚʝʯʘʶʪ ʫʨʦʚʥʶ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʢʦʤʧʝʪʝʥʮʠʡ [6, ʩ. 92-
94]. ʅʘ ʥʘʰ ʚʟʛʣʷʜ, ʜʘʥʥʘʷ ʧʦʟʠʮʠʷ ʷʚʣʷʝʪʩʷ ʜʠʩʢʫʩʩʠʦʥʥʦʡ ʚ ʩʚʷʟʠ ʩ ʪʝʤ, ʯʪʦ ʚʳʰʝʫʢʘʟʘʥʥʳʝ 
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ʢʦʤʧʝʪʝʥʮʠʠ ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʩʥʦʚʥʳʝ. ɺ ʯʘʩʪʥʦʩʪʠ ʢʦʤʧʝʪʝʥʮʠʷ çʦʙʨʘʟʦʚʘʥʠʝè, 

ʢʦʪʦʨʘʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʚ ʪʘʢʦʡ ʪʨʘʢʪʦʚʢʝ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʜʦʣʞʥʘ ʙʳʪʴ ʦʪʥʝʩʝʥʘ ʢ 

ʩʢʚʦʟʥʦʡ. ʆʜʥʘʢʦ ʝʝ ʠʟʤʝʥʝʥʠʝ ʥʘ ʪʨʘʢʪʦʚʢʫ çʙʘʟʦʚʦʝ ʦʙʨʘʟʦʚʘʥʠʝè ʢʘʨʜʠʥʘʣʴʥʦ ʤʝʥʷʝʪ 

ʩʤʳʩʣʦʚʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ, ʪʘʢ ʢʘʢ ʦʪʨʘʞʘʝʪ ʥʘʯʘʣʴʥʳʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʫʨʦʚʝʥʴ ʨʘʙʦʪʥʠʢʘ, 
ʢʦʪʦʨʳʡ ʧʦʟʚʦʣʠʣ ʝʤʫ ʨʘʙʦʪʘʪʴ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʦʣʞʥʦʩʪʠ, ʬʫʥʢʮʠʦʥʘʣʴʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ 

ʢʦʪʦʨʦʡ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʝʛʦ ʙʘʟʦʚʳʤ ʟʥʘʥʠʷʤ. ʂʦʤʧʝʪʝʥʮʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩ 

ʧʦʟʠʮʠʠ ʦʧʨʝʜʝʣʝʥʠʷ ʦʙʱʝʛʦ ʩʪʘʞʘ ʨʘʙʦʪʳ ʩʧʝʮʠʘʣʠʩʪʘ ʥʘ ʨʘʟʥʳʭ ʜʦʣʞʥʦʩʪʷʭ. ɺ ʵʪʦʡ ʩʚʷʟʠ 
ʪʨʘʢʪʦʚʢʘ ʵʪʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʚ ʢʘʯʝʩʪʚʝ çʪʨʫʜʦʚʦʡ ʩʪʘʞè ʠʤʝʝʪ ʘʥʘʣʦʛʠʯʥʫʶ ʩʤʳʩʣʦʚʫʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ. ʆʜʥʘʢʦ, ʝʩʣʠ ʚʚʝʩʪʠ ʢʦʤʧʝʪʝʥʮʠʶ çʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʩʪʘʞè, ʪʦ ʩʤʳʩʣʦʚʘʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʘʨʜʠʥʘʣʴʥʦ ʧʦʤʝʥʷʝʪʩʷ. ɿʜʝʩʴ ʥʫʞʥʦ ʠʩʭʦʜʠʪʴ ʠʟ ʢʦʥʩʪʘʪʘʮʠʠ ʧʝʨʠʦʜʘ ʨʘʙʦʪʳ 
ʩʧʝʮʠʘʣʠʩʪʘ ʥʘ ʜʦʣʞʥʦʩʪʷʭ, ʦʪʚʝʯʘʶʱʠʭ ʝʛʦ ʙʘʟʦʚʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʥʘʢʦʧʣʝʥʠʠ ʠʤ ʦʧʳʪʘ ʠ ʟʥʘʥʠʡ ʜʣʷ ʨʝʰʝʥʠʷ ʚʘʞʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʭ ʟʘʜʘʯ. ʂʦʤʧʝʪʝʥʮʠʷ 

çʚʦʟʨʘʩʪè, ʦʪʥʝʩʝʥʥʘʷ ʢ ʢʘʪʝʛʦʨʠʠ ʩʢʚʦʟʥʳʭ, ʦʟʥʘʯʘʝʪ ʠʟʫʯʝʥʠʝ ʨʘʙʦʪʥʠʢʘ ʩ ʧʦʟʠʮʠʠ 

ʩʬʦʨʤʠʨʦʚʘʚʰʝʛʦʩʷ ʩʧʝʮʠʘʣʠʩʪʘ. ɿʜʝʩʴ ʦʩʦʙʦʝ ʚʥʠʤʘʥʠʝ ʫʜʝʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʠ ʝʛʦ 
ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʥʘ ʦʧʨʝʜʝʣʝʥʥʦʡ ʜʦʣʞʥʦʩʪʠ ʜʣʠʪʝʣʴʥʳʡ ʧʝʨʠʦʜ ʚʨʝʤʝʥʠ, ʚʳʩʪʨʘʠʚʘʷ ʥʝʢʦʪʦʨʫʶ 

ʦʨʛʘʥʠʟʘʮʠʦʥʥʫʶ ʩʪʨʫʢʪʫʨʫ, ʦʪʜʘʚʘʷ ʧʨʝʜʧʦʯʪʝʥʠʝ ʩʧʝʮʠʘʣʠʩʪʫ, ʢʦʪʦʨʳʡ ʥʘʭʦʜʠʪʩʷ ʚ ʨʘʩʮʚʝʪʝ 

ʬʠʟʠʯʝʩʢʠʭ ʠ ʜʫʭʦʚʥʳʭ ʩʠʣ. ʇʦʵʪʦʤʫ ʨʘʩʩʤʦʪʨʝʥʠʝ ʢʦʤʧʝʪʝʥʮʠʡ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʜʦʩʪʘʪʦʯʥʦ 
ʩʣʦʞʥʳʡ ʧʨʦʮʝʩʩ ʩ ʦʙʦʩʥʦʚʘʥʠʝʤ ʩʦʦʪʚʝʪʩʪʚʠʷ ʥʝ ʪʦʣʴʢʦ ʥʘʟʚʘʥʠʶ ʛʨʫʧʧʦʚʦʡ ʢʦʤʧʝʪʝʥʮʠʠ, ʥʦ ʠ 

ʫʩʪʘʥʦʚʣʝʥʠʝʤ ʘʜʝʢʚʘʪʥʦʩʪʠ ʜʨʫʛ ʜʨʫʛʘ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʥʝʦʙʭʦʜʠʤʦ ʘʢʮʝʥʪʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ 

ʧʦʜʙʦʨ ʢʦʤʧʝʪʝʥʮʠʡ ʜʣʷ ʦʮʝʥʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʘʙʦʪʥʠʢʘ ʦʪʥʦʩʠʪʝʣʴʥʦ ʦʪʨʘʞʝʥʠʷ 
ʮʝʣʝʚʦʡ ʫʩʪʘʥʦʚʢʠ ï ʫʩʪʘʥʦʚʣʝʥʠʝ ʩʦʦʪʚʝʪʩʪʚʠʷ ʢʚʘʣʠʬʠʢʘʮʠʠ ʨʘʙʦʪʥʠʢʘ ʦʩʦʙʝʥʥʦʩʪʷʤ ʨʘʙʦʯʝʛʦ 

ʤʝʩʪʘ, ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʠʟʤʝʥʷʪʴʩʷ ʩ ʪʝʯʝʥʠʝʤ ʚʨʝʤʝʥʠ ʚʚʠʜʫ ʠʟʤʝʥʝʥʠʡ, ʧʨʦʠʩʭʦʜʷʱʠʭ ʚʦ 

ʚʥʝʰʥʝʡ ʩʨʝʜʝ. 

ɼʘʥʥʳʡ ʤʝʪʦʜʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʥʘʧʨʘʚʣʝʥ ʥʘ ʦʮʝʥʢʫ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʘʙʦʪʥʠʢʘ ʥʘ 
ʦʩʥʦʚʝ ʠʩʩʣʝʜʦʚʘʥʠʷ ʢʦʤʧʝʪʝʥʮʠʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʘ, ʦʪʨʘʞʘʶʱʠʭ ʩʧʦʩʦʙʥʦʩʪʴ 

ʩʧʝʮʠʘʣʠʩʪʘ ʚʳʧʦʣʥʷʪʴ ʦʧʨʝʜʝʣʝʥʥʳʝ ʟʘʜʘʥʠʷ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ ʧʝʨʝʯʥʶ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ 

ʦʙʷʟʘʥʥʦʩʪʝʡ. ʕʪʦ ʦʟʥʘʯʘʝʪ, ʯʪʦ ʧʦʩʪʨʦʝʥʠʝ ʤʘʪʨʠʮʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʜʦʣʞʥʦ 
ʚʢʣʶʯʘʪʴ ʚ ʩʝʙʷ ʥʝʢʦʪʦʨʦʝ  ʢʦʣʠʯʝʩʪʚʦ ʩʦʩʪʘʚʣʷʶʱʠʭ, ʩʤʳʩʣʦʚʘʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʪʦʨʳʭ 

ʦʪʨʘʞʘʝʪ ʥʘʧʨʘʚʣʝʥʠʝ ʠʩʩʣʝʜʦʚʘʥʠʷ. ɼʣʷ ʧʦʚʳʰʝʥʠʷ ʫʨʦʚʥʷ ʦʙʲʝʢʪʠʚʥʦʩʪʠ ʥʝʢʦʪʦʨʳʝ 

ʩʦʩʪʘʚʣʷʶʱʠʝ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʧʘʨʘʤʝʪʨʦʚ ʩ ʫʢʘʟʘʥʠʝʤ ʠʟʤʝʥʝʥʠʷ ʧʘʨʘʤʝʪʨʘ ʩʦʛʣʘʩʥʦ ʠʥʪʝʨʚʘʣʴʥʦʡ ʦʮʝʥʢʠ. 
ʊʘʢʦʡ ʧʦʜʭʦʜ ʤʦʞʥʦ ʧʨʠʤʝʥʠʪʴ ʢ ʩʦʩʪʘʚʣʷʶʱʠʤ çʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʩʪʘʞ ʨʘʙʦʪʳè, çʙʘʟʦʚʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝè. ʕʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʥʝʦʙʭʦʜʠʤʦʩʪʴʶ ʜʝʪʘʣʴʥʦʛʦ ʧʦʷʩʥʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʵʪʠʭ 

ʩʦʩʪʘʚʣʷʶʱʠʭ ʚ ʬʦʨʤʠʨʦʚʘʥʠʠ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ ʨʘʙʦʪʥʠʢʘ. ʊʘʢ, ʜʣʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʧʦ 
ʥʘʧʨʘʚʣʝʥʠʶ ʙʘʟʦʚʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʬʦʨʤʠʨʦʚʘʥʠʶ ʫ ʯʝʣʦʚʝʢʘ ʩʧʦʩʦʙʥʦʩʪʝʡ ʢ 

ʘʜʝʢʚʘʪʥʦʤʫ ʚʦʩʧʨʠʷʪʠʶ ʥʦʚʳʭ ʨʘʟʨʘʙʦʪʦʢ, ʨʘʟʚʠʪʠʶ ʯʫʚʩʪʚʘ ʫʚʝʨʝʥʥʦʩʪʠ ʠ ʧʨʘʚʠʣʴʥʦʩʪʠ 

ʧʨʠʥʠʤʘʝʤʳʭ ʨʝʰʝʥʠʡ. ɼʣʠʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʳ ʥʘ ʜʦʣʞʥʦʩʪʷʭ, ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʥʘʧʨʘʚʣʝʥʠʶ 
ʙʘʟʦʚʦʛʦ ʦʙʨʘʟʦʚʘʥʠʷ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʘʟʚʠʪʠʶ ʥʘʚʳʢʦʚ ʨʘʙʦʪʳ ʠ ʦʧʳʪʘ, ʯʪʦ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʦ 

ʧʦʚʳʰʘʝʪ ʫʨʦʚʝʥʴ ʝʛʦ ʢʚʘʣʠʬʠʢʘʮʠʠ ʠ ʧʦʟʚʦʣʷʝʪ ʝʤʫ ʛʘʨʘʥʪʠʨʦʚʘʥʥʦ ʩʦʭʨʘʥʠʪʴ ʟʘ ʩʦʙʦʡ ʨʘʙʦʯʝʝ 

ʤʝʩʪʦ. ʇʦʷʩʥʝʥʠʝ ʘʚʪʦʨʩʢʦʛʦ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʮʝʥʢʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʘʙʦʪʥʠʢʘ 

ʧʨʝʜʩʪʘʚʠʤ ʚ ʚʠʜʝ ʙʣʦʢ-ʩʭʝʤʳ (ʨʠʩ. 1). 
1.ʆʙʦʩʥʦʚʘʥʠʝ ʩʦʩʪʘʚʣʷʶʱʠʭ ʛʨʫʧʧʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ. 

ʂʦʣʠʯʝʩʪʚʝʥʥʳʡ ʩʦʩʪʘʚ ʢʦʤʧʝʪʝʥʮʠʡ ʜʦʣʞʝʥ ʦʪʚʝʯʘʪʴ ʪʨʝʙʦʚʘʥʠʷʤ ʩʦʟʜʘʥʠʷ ʦʙʲʝʢʪʠʚʥʦʡ 

ʙʘʟʳ ʜʘʥʥʳʭ, ʧʦʟʚʦʣʷʶʱʝʡ ʦʙʦʩʥʦʚʘʪʴ ʠʩʭʦʜʥʳʡ ʤʘʩʩʠʚ ʜʘʥʥʳʭ ʜʣʷ ʧʨʦʚʝʜʝʥʠʷ ʨʘʩʯʝʪʦʚ. 
ʉʦʩʪʘʚʣʷʶʱʠʝ ʜʦʣʞʥʳ ʘʜʝʢʚʘʪʥʦ ʦʪʨʘʞʘʪʴ ʩʤʳʩʣʦʚʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʠ ʩʧʦʩʦʙʩʪʚʦʚʘʪʴ 

ʬʦʨʤʠʨʦʚʘʥʠʶ ʦʙʲʝʢʪʠʚʥʦʡ ʩʦʚʦʢʫʧʥʦʩʪʠ ʠʥʬʦʨʤʘʮʠʠ. ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ 

ʥʘʠʙʦʣʝʝ ʧʦʣʥʦ ʦʪʨʘʞʘʶʪ ʩʦʩʪʘʚʣʷʶʱʠʝ: ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʩʪʘʞ ʨʘʙʦʪʳ, ʩʧʦʩʦʙʥʦʩʪʠ ʢ 
ʠʥʥʦʚʘʮʠʷʤ, ʪʚʦʨʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʜʝʤʦʢʨʘʪʠʯʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ, ʜʝʣʦʚʘʷ ʵʥʝʨʛʠʯʥʦʩʪʴ, ʙʘʟʦʚʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝ. ɺ ʵʪʦʡ ʩʚʷʟʠ, ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʩʪʘʞ ʦʪʨʘʞʘʝʪ ʧʨʦʜʚʠʞʝʥʠʝ ʨʘʙʦʪʥʠʢʘ ʧʦ 

ʩʣʫʞʝʙʥʦʡ ʣʝʩʪʥʠʮʝ ʚ ʚʳʧʦʣʥʝʥʠʠ ʬʫʥʢʮʠʦʥʘʣʴʥʳʭ ʦʙʷʟʘʥʥʦʩʪʝʡ, ʢʦʪʦʨʳʝ ʩʦʦʪʚʝʪʩʪʚʫʶʪ 

ʙʘʟʦʚʦʤʫ ʦʙʨʘʟʦʚʘʥʠʶ.  
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ʈʠʩ. 1. ɹʣʦʢ-ʩʭʝʤʘ ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʮʝʥʢʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʧʝʨʩʦʥʘʣʘ ʧʨʝʜʧʨʠʷʪʠʷ 

 

ʉʧʦʩʦʙʥʦʩʪʠ ʢ ʠʥʥʦʚʘʮʠʷʤ ʩʣʝʜʫʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʩ ʧʦʟʠʮʠʠ ʨʝʘʣʴʥʳʭ ʚʦʟʤʦʞʥʦʩʪʝʡ 

ʩʧʝʮʠʘʣʠʩʪʘ ʚʥʝʜʨʠʪʴ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʠʣʠ ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ ʧʝʨʩʦʥʘʣʦʤ ʥʦʚʳʝ 
ʤʝʪʦʜʳ ʠ ʧʦʜʭʦʜʳ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʝ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ 

ʠʤʝʝʪʩʷ ʚ ʚʠʜʫ ʚʥʝʜʨʝʥʠʝ, ʢʘʢ ʩʦʙʩʪʚʝʥʥʳʭ ʨʘʟʨʘʙʦʪʦʢ ʩʧʝʮʠʘʣʠʩʪʘ, ʪʘʢ ʠ ʟʘʠʤʩʪʚʦʚʘʥʥʳʭ.  

ʊʚʦʨʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩ ʧʦʟʠʮʠʠ ʥʘʣʠʯʠʷ ʫ ʨʘʙʦʪʥʠʢʘ ʷʚʥʳʭ ʠ ʩʢʨʳʪʳʭ 

ʩʧʦʩʦʙʥʦʩʪʝʡ ʢ ʨʘʟʨʘʙʦʪʢʝ ʩʦʙʩʪʚʝʥʥʳʭ ʧʨʝʜʣʦʞʝʥʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ 
ʜʝʷʪʝʣʴʥʦʩʪʠ ʧʨʝʜʧʨʠʷʪʠʷ, ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ.  

ɼʝʤʦʢʨʘʪʠʯʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʩ ʧʦʟʠʮʠʠ ʚʦʚʣʝʯʝʥʠʷ ʚ ʧʨʦʮʝʩʩ ʫʧʨʘʚʣʝʥʠʷ 

ʩʪʨʫʢʪʫʨʥʳʤ ʧʦʜʨʘʟʜʝʣʝʥʠʝʤ ʨʘʙʦʪʥʠʢʦʚ, ʩʧʦʩʦʙʥʳʭ ʧʨʝʜʩʪʘʚʠʪʴ ʩʦʙʩʪʚʝʥʥʫʶ ʪʦʯʢʫ ʟʨʝʥʠʷ 
ʦʪʥʦʩʠʪʝʣʴʥʦ ʨʝʰʝʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʪʝʢʫʱʠʭ ʟʘʜʘʯ, ʧʨʠ ʵʪʦʤ ʦʢʦʥʯʘʪʝʣʴʥʦʝ ʨʝʰʝʥʠʝ ʧʦ ʚʦʧʨʦʩʫ 

ʧʨʠʥʠʤʘʝʪʩʷ ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʚʳʜʚʠʥʫʪʳʭ ʧʨʝʜʣʦʞʝʥʠʡ ʩ ʧʦʩʣʝʜʫʶʱʝʡ ʢʦʨʨʝʢʪʠʨʦʚʢʦʡ ʠ 

ʧʨʠʥʷʪʠʝʤ ʚ ʫʩʪʘʥʦʚʣʝʥʥʳʝ ʩʨʦʢʠ.  
ʂʦʤʧʝʪʝʥʮʠʷ çʜʝʣʦʚʘʷ ʵʥʝʨʛʠʯʥʦʩʪʴè ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʩʧʦʩʦʙʥʦʩʪʠ ʨʘʙʦʪʥʠʢʘ ʧʨʠʚʣʝʢʘʪʴ ʢ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʜʝʣʦʚʳʭ ʧʘʨʪʥʝʨʦʚ ʥʘ ʦʩʥʦʚʝ ʜʦʣʛʦʩʨʦʯʥʦʛʦ 

ʧʘʨʪʥʝʨʩʢʦʛʦ ʩʦʪʨʫʜʥʠʯʝʩʪʚʘ.  

ɹʘʟʦʚʦʝ ʦʙʨʘʟʦʚʘʥʠʝ ʧʦʢʘʟʳʚʘʝʪ ʩʦʦʪʚʝʪʩʪʚʠʝ ʥʘʯʘʣʴʥʳʭ ʢʚʘʣʠʬʠʢʘʮʠʦʥʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ 
ʦʩʫʱʝʩʪʚʣʷʝʤʦʤʫ ʥʘʧʨʘʚʣʝʥʠʶ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʛʜʝ ʥʝʤʘʣʦʚʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʧʝʨʠʦʜʠʯʝʩʢʦʝ 

ʧʨʦʭʦʞʜʝʥʠʝ ʨʘʙʦʪʥʠʢʦʤ ʦʙʫʯʘʶʱʠʭ ʢʫʨʩʦʚ ʧʦ ʧʦʚʳʰʝʥʠʶ ʢʚʘʣʠʬʠʢʘʮʠʠ. 

2. ʕʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʟʥʘʯʠʤʦʩʪʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ 
(ʪʘʙʣ. 1). ɺ ʜʘʥʥʦʤ ʧʨʦʮʝʩʩʝ ʫʯʘʩʪʚʫʶʪ ʪʨʠ ʵʢʩʧʝʨʪʘ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʩʦʛʣʘʩʦʚʘʪʴ ʝʜʠʥʫʶ ʪʦʯʢʫ 

ʟʨʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʥʢʦʨʜʘʮʠʠ: 

                                                        
);(12 32 nnmSW -ÖÖÖ=

                                                     (1)
 

ʛʜʝ m ï ʯʠʩʣʦ ʵʢʩʧʝʨʪʦʚ ʚ ʛʨʫʧʧʝ;  

n ï ʯʠʩʣʦ ʠʩʩʣʝʜʫʝʤʳʭ ʬʘʢʪʦʨʦʚ;  

S ï ʩʫʤʤʘ ʢʚʘʜʨʘʪʦʚ ʦʪʢʣʦʥʝʥʠʡ ʦʪ ʩʨʝʜʥʝʛʦ.  
 

ʇʨʠ ʵʪʦʤ ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʥʢʦʨʜʘʮʠʠ ʙʦʣʴʰʝ 0,75 ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ 

ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʪʦʯʝʢ ʟʨʝʥʠʷ ʵʢʩʧʝʨʪʦʚ, ʠʥʪʝʨʚʘʣʴʥʘʷ ʦʮʝʥʢʘ ʢʦʵʬʬʠʮʠʝʥʪʘ 0,30 < w < 0,75 
ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʨʝʜʥʝʤ ʫʨʦʥʝ ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ, ʟʥʘʯʝʥʠʝ ʢʦʵʬʬʠʮʠʝʥʪʘ ʤʝʥʴʰʝ 0,30 

ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ ʤʥʝʥʠʷ ʵʢʩʧʝʨʪʦʚ. 

ʀʟ ʪʘʙʣʠʮʳ 1 ʚʠʜʠʤ, ʯʪʦ ʧʨʠ ʦʧʨʝʜʝʣʝʥʠʠ ʟʥʘʯʝʥʠʡ ʚʝʩʦʚʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʦʪʜʘʥʦ ʧʨʝʜʧʦʯʪʝʥʠʝ ʪʝʤ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʚʥʝʩʪʠ ʧʦʟʠʪʠʚʥʳʝ 
ʠʟʤʝʥʝʥʠʷ ʚ ʜʝʷʪʝʣʴʥʦʩʪʴ ʨʘʙʦʪʥʠʢʘ. ʇʨʠʦʨʠʪʝʪ ʦʪʜʘʝʪʩʷ ʩʧʦʩʦʙʥʦʩʪʠ ʢ ʠʥʥʦʚʘʮʠʷʤ ʠ 

ʪʚʦʨʯʝʩʢʦʤʫ ʤʳʰʣʝʥʠʶ, ʪʘʢ ʢʘʢ ʠʤʝʥʥʦ ʵʪʠ ʢʦʤʧʝʪʝʥʮʠʠ ʩʧʦʩʦʙʩʪʚʫʶʪ ʨʘʟʚʠʪʠʶ ʨʘʙʦʪʥʠʢʘ, ʢʘʢ 

ʟʥʘʶʱʝʛʦ ʠ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʩʧʝʮʠʘʣʠʩʪʘ. ɺʘʞʥʦʝ ʟʥʘʯʝʥʠʝ ʠʤʝʝʪ ʜʝʣʦʚʘʷ ʵʥʝʨʛʠʯʥʦʩʪʴ 

ʆʙʦʩʥʦʚʘʥʠʝ ʩʦʩʪʘʚʣʷʶʱʠʭ ʛʨʫʧʧʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ 

 

ʕʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ ʫʨʦʚʥʷ ʟʥʘʯʠʤʦʩʪʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ 

ʆʙʦʩʥʦʚʘʥʠʝ ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʨʘʙʦʪʥʠʢʘ: 

      - ɻ ʢʩʧʝʨʪʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʩʢʚʦʟʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ 

      - ɻ ʢʩʧʝʨʪʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ 

 

ʈʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ 

 

ʀʥʪʝʛʨʘʣʴʥʘʷ ʦʮʝʥʢʘ  ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʨʘʙʦʪʥʠʢʘ 

 

ɿʘʢʣʶʯʝʥʠʝ ʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʘʙʦʪʥʠʢʘ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʨʚʘʣʴʥʳʭ ʦʮʝʥʦʢ ʩ 

ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʨʘʟʚʝʨʥʫʪʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʞʜʦʡ ʠʟ ʥʠʭ
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ʨʘʙʦʪʥʠʢʘ, ʢʦʪʦʨʘʷ ʧʦʟʚʦʣʷʝʪ ʝʤʫ ʫʩʪʘʥʘʚʣʠʚʘʪʴ ʜʝʣʦʚʳʝ ʢʦʥʪʘʢʪʳ ʩ ʧʦʪʝʥʮʠʘʣʴʥʳʤʠ  

ʧʘʨʪʥʝʨʘʤʠ. ʇʨʠ ʵʪʦʤ ʢʦʤʧʝʪʝʥʮʠʷ çʙʘʟʦʚʦʝ ʦʙʨʘʟʦʚʘʥʠʝè, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʤʠʥʠʤʘʣʴʥʦʡ 

ʦʮʝʥʢʦʡ ʚʝʩʦʚʦʛʦ ʢʦʵʬʬʠʮʠʝʥʪʘ, ʯʪʦ ʤʦʞʥʦ ʦʙʲʷʩʥʠʪʴ ʥʘʣʠʯʠʝʤ ʫ ʨʘʙʦʪʥʠʢʘ ʦʧʨʝʜʝʣʝʥʥʳʭ 

ʟʥʘʥʠʡ ʚ ʥʘʯʘʣʴʥʳʡ ʧʝʨʠʦʜ ʩʚʦʝʡ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʢʦʪʦʨʳʝ ʩʣʝʜʫʝʪ ʧʦʩʪʦʷʥʥʦ ʨʘʟʚʠʚʘʪʴ ʠ 
ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʪʴ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʦʬʝʩʩʠʦʥʘʣʠʟʤʘ. 

 

ʊʘʙʣʠʮʘ 1.  

ɺʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ 

 ̄ ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ ʨʘʙʦʪʥʠʢʘ ɺʝʩʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ 
ʕʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ 

1 2 3 

1 ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʩʪʘʞ ʨʘʙʦʪʳ 0,14   0,78 0,82 0,92 

2 ʉʧʦʩʦʙʥʦʩʪʴ ʢ ʠʥʥʦʚʘʮʠʷʤ 0,22  0,82 0,86 0,79 

3 ʊʚʦʨʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ 0,20   0,83 0,79 0,84 

4 ɼʝʤʦʢʨʘʪʠʯʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ 0,15   0,75 0,74 0,77 

5 ɼʝʣʦʚʘʷ ʵʥʝʨʛʠʯʥʦʩʪʴ 0,18  0,89 0,87 0,91 

6 ɹʘʟʦʚʦʝ ʦʙʨʘʟʦʚʘʥʠʝ 0,11  0,80 0,78 0,83 

 
3. ʆʙʦʩʥʦʚʘʥʠʝ ʩʦʩʪʘʚʣʷʶʱʠʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʨʘʙʦʪʥʠʢʘ.  

3.1. ʕʢʩʧʝʨʪʥʦʝ  ʦʙʦʩʥʦʚʘʥʠʝ  ʩʢʚʦʟʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʧʨʠʚʝʜʝʥʦ ʚ 

ʪʘʙʣʠʮʝ 2. 
 

ʊʘʙʣʠʮʘ 2.  

ʕʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ ʩʢʚʦʟʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʨʘʙʦʪʥʠʢʘ 

 ̄
ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ 

ʢʦʤʧʝʪʝʥʮʠʷ 

ʉʦʩʪʘʚʣʷʶʱʠʝ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʢʦʤʧʝʪʝʥʮʠʠ 

ɿʥʘʯʝʥʠʝ 

ʧʘʨʘʤʝʪʨʘ 
ʂʢʦʥ 

ʕʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ 

ʩʦʛʣʘʩʦʚʘʥʥʦʩʪʠ 

1 
ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʩʪʘʞ 

ʨʘʙʦʪʳ 

ɼʦ 1 ʛʦʜʘ 0,05 0,75 0,72 0,78 0,83 

1-5 ʣʝʪ 0,10 0,79 0,82 0,77 0,84 

6-10 ʣʝʪ 0,15 0,82 0,85 0,88 0,79 

11-15 ʣʝʪ 0, 20 0,83 0,82 0,84 0,87 

16-20 ʣʝʪ 0,25 0,84 0,89 0,84 0,83 

21-25 ʣʝʪ 0,35 0,87 0,85 0,89 0,91 

26-30ʣʝʪ 0,45 0,90 0,92 0,93 0,89 

31-35ʣʝʪ 0,55 0,87 0,89 0,91 0,84 

36-40 ʣʝʪ 0,65 0,89 0,90 0,90 0,91 

2 ɹʘʟʦʚʦʝ ʦʙʨʘʟʦʚʘʥʠʝ 

ʉʨʝʜʥʝʝ ʩʧʝʮʠʘʣʴʥʦʝ ʧʦ 

ʧʨʦʬʠʣʶ 
0,10 0,75 0,77 0,75 0,79 

ɺʳʩʰʝʝ ʥʝ ʧʦ ʧʨʦʬʠʣʶ 0,20 0,76 0,77 0,75 0,83 

ɺʳʩʰʝʝ ʥʝ ʧʦ ʧʨʦʬʠʣʶ 

ʩ ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ  
0,30 0,80 0,83 0,77 0,84 

ɺʳʩʰʝʝ ʧʦ ʧʨʦʬʠʣʶ 0,40 0,83 0,83 0,85 0,86 

ɺʳʩʰʝʝ ʧʦ ʧʨʦʬʠʣʶ ʩ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʤ 
0,50 0,85 0,84 0,87 0,88 

 

3.2. ʕʢʩʧʝʨʪʥʦʝ ʦʙʦʩʥʦʚʘʥʠʝ ʦʩʥʦʚʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ. 
ɿʜʝʩʴ ʧʨʝʩʣʝʜʫʝʪʩʷ ʮʝʣʴ ʧʨʝʜʩʪʘʚʠʪʴ ʨʘʟʚʝʨʥʫʪʫʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʢʘʞʜʦʡ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʩ ʧʨʠʩʚʦʝʥʠʝʤ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʢʦʣʠʯʝʩʪʚʘ ʙʘʣʣʦʚ. ɹʘʣʣʴʥʘʷ 

ʦʮʝʥʢʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʧʦ ʚʦʟʨʘʩʪʘʶʱʝʡ ʦʪ 1 ʜʦ 5 ʙʘʣʣʦʚ, ʯʪʦ ʧʦʟʚʦʣʷʝʪ ʜʝʪʘʣʠʟʠʨʦʚʘʪʴ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʘʢʮʝʥʪʠʨʫʷ ʚʥʠʤʘʥʠʝ ʥʘ ʧʦʟʠʪʠʚʥʦʡ ʩʪʦʨʦʥʝ (ʪʘʙʣ. 3). ʅʝʦʙʭʦʜʠʤʦ ʦʙʨʘʪʠʪʴ 

ʚʥʠʤʘʥʠʝ ʥʘ ʢʦʣʠʯʝʩʪʚʝʥʥʦʝ ʩʦʚʧʘʜʝʥʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʠ ʙʘʣʣʦʚ, 

ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʩʦʙʣʶʜʝʥʠʠ ʧʨʠʥʮʠʧʘ ʧʘʨʠʪʝʪʥʦʩʪʠ. 
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ʊʘʙʣʠʮʘ 3.  

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʩʥʦʚʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʨʘʙʦʪʥʠʢʘ 

 ̄ ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ 

ʢʦʤʧʝʪʝʥʮʠʷ 

ʉʦʩʪʘʚʣʷʶʱʘʷ 

ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ 

ʆʮʝʥʢʘ ʩʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ 

ʢʦʤʧʝʪʝʥʮʠʡ, ʙʘʣʣ 

1 
ʉʧʦʩʦʙʥʦʩʪʠ ʢ 

ʠʥʥʦʚʘʮʠʷʤ 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʚʥʝʜʨʝʥʠʝ 1 2 3 4 5 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʨʘʟʨʘʙʦʪʢʘ 1 2 3 4 5 

ɿʘʠʤʩʪʚʦʚʘʥʠʝ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʨʘʟʨʘʙʦʪʦʢ 
1 2 3 4 5 

2 ʊʚʦʨʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ 

ʈʘʟʨʘʙʦʪʢʘ ʧʦʜʭʦʜʘ 1 2 3 4 5 

ʈʘʟʨʘʙʦʪʢʘ ʩʧʦʩʦʙʘ 1 2 3 4 5 

ʈʘʟʨʘʙʦʪʢʘ  

ʧʨʝʜʣʦʞʝʥʠʷ 
1 2 3 4 5 

3 
ɼʝʤʦʢʨʘʪʠʯʥʦʩʪʴ 

ʫʧʨʘʚʣʝʥʠʷ 

ʆʙʦʙʱʝʥʠʝ ʨʘʟʥʳʭ ʪʦʯʝʢ 

ʟʨʝʥʠʷ 
1 2 3 4 5 

ʀʩʢʣʶʯʝʥʠʝ ʜʠʩʢʫʩʩʠʦʥʥʳʭ 

ʤʦʤʝʥʪʦʚ 
1 2 3 4 5 

ʇʨʠʥʷʪʠʝ ʪʦʣʴʢʦ ʩʚʦʝʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ 
1 2 3 4 5 

4 ɼʝʣʦʚʘʷ ʵʥʝʨʛʠʯʥʦʩʪʴ 

ʇʘʨʪʥʝʨʩʪʚʦ ʜʦʣʛʦʩʨʦʯʥʦʝ 1 2 3 4 5 

ʇʘʨʪʥʝʨʩʪʚʦ ʩʨʝʜʥʝʩʨʦʯʥʦʝ 1 2 3 4 5 

ʇʘʨʪʥʝʨʩʪʚʦ ʢʨʘʪʢʦʩʨʦʯʥʦʝ 1 2 3 4 5 

 
ʉʦʛʣʘʩʥʦ ʪʘʙʣʠʮʝ 3 ʢʘʞʜʘʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ ʢʦʤʧʝʪʝʥʮʠʷ ʚʢʣʶʯʘʝʪ ʚ ʩʝʙʷ ʪʨʠ 

ʩʦʩʪʘʚʣʷʶʱʠʝ, ʠʭ ʧʦʨʷʜʦʢ ʨʘʩʧʦʣʦʞʝʥʠʷ ʫʢʘʟʳʚʘʝʪ ʥʘ ʟʥʘʯʠʤʦʩʪʴ, ʪ.ʝ., ʯʝʤ ʚʳʰʝ ʨʘʩʧʦʣʦʞʝʥʘ 

ʩʦʩʪʘʚʣʷʶʱʘʷ, ʪʝʤ ʙʦʣʴʰʫʶ ʟʥʘʯʠʤʦʩʪʴ ʩ ʧʨʘʢʪʠʯʝʩʢʦʡ ʪʦʯʢʠ ʟʨʝʥʠʷ ʦʮʝʥʢʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʘʙʦʪʥʠʢʘ ʦʥʘ ʠʤʝʝʪ. ʕʪʦ ʜʦʣʞʥʦ ʙʳʪʴ ʦʪʨʘʞʝʥʦ ʜʦʣʞʥʳʤ ʦʙʨʘʟʦʤ ʧʫʪʝʤ 
ʚʥʝʩʝʥʠʷ ʢʦʵʬʬʠʮʠʝʥʪʘ ʚʝʩʘ ʢʘʞʜʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ, ʦʧʨʝʜʝʣʝʥʥʦʡ ʵʢʩʧʝʨʪʘʤʠ ʠ ʧʨʦʚʝʨʝʥʥʦʡ 

ʩʦʛʣʘʩʥʦ ʨʘʩʯʝʪʘ ʢʦʵʬʬʠʮʠʝʥʪʘ ʢʦʥʢʦʨʜʘʮʠʠ (ʪʘʙʣ. 4). 

 
ʊʘʙʣʠʮʘ 4.  

ɺʝʩʦʚʳʝ ʢʦʵʬʬʠʮʠʝʥʪʳ ʩʦʩʪʘʚʣʷʶʱʠʭ ʦʩʥʦʚʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ 

 ̄ ʇʨʦʬʝʩʩʠʦʥʘʣʴʥʘʷ 

ʢʦʤʧʝʪʝʥʮʠʷ 

ʉʦʩʪʘʚʣʷʶʱʘʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 

ʢʦʤʧʝʪʝʥʮʠʠ 

ʕʢʩʧʝʨʪʥʘʷ 

ʦʮʝʥʢʘ ʚʝʩʘ  

ʂʦʵʬʬʠʮʠʝʥʪ 

ʢʦʥʢʦʨʜʘʮʠʠ 

1 
ʉʧʦʩʦʙʥʦʩʪʠ ʢ 

ʠʥʥʦʚʘʮʠʷʤ 

ʇʨʘʢʪʠʯʝʩʢʦʝ ʚʥʝʜʨʝʥʠʝ 0,17 0,78 

ʊʝʦʨʝʪʠʯʝʩʢʘʷ ʨʘʟʨʘʙʦʪʢʘ 0,12 0,81 

ɿʘʠʤʩʪʚʦʚʘʥʠʝ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʨʘʟʨʘʙʦʪʦʢ 

0,09 0,79 

2 
ʊʚʦʨʯʝʩʢʦʝ 

ʤʳʰʣʝʥʠʝ 

ʈʘʟʨʘʙʦʪʢʘ ʧʦʜʭʦʜʘ 0,15 0,82 

ʈʘʟʨʘʙʦʪʢʘ ʩʧʦʩʦʙʘ 0,11 0,79 

ʈʘʟʨʘʙʦʪʢʘ 

ʧʨʝʜʣʦʞʝʥʠʷ 
0,09 0,77 

3 
ɼʝʤʦʢʨʘʪʠʯʥʦʩʪʴ 

ʫʧʨʘʚʣʝʥʠʷ 

ʆʙʦʙʱʝʥʠʝ ʨʘʟʥʳʭ ʪʦʯʝʢ ʟʨʝʥʠʷ 0,10 0,76 

ʀʩʢʣʶʯʝʥʠʝ ʜʠʩʢʫʩʩʠʦʥʥʳʭ 

ʤʦʤʝʥʪʦʚ 
0,08 0,84 

ʇʨʠʥʷʪʠʝ ʪʦʣʴʢʦ ʩʚʦʝʡ ʪʦʯʢʠ 

ʟʨʝʥʠʷ 
0,06 0,78 

4 
ɼʝʣʦʚʘʷ 

ʵʥʝʨʛʠʯʥʦʩʪʴ 

ʇʘʨʪʥʝʨʩʪʚʦ ʜʦʣʛʦʩʨʦʯʥʦʝ 0,16 0,75 

ʇʘʨʪʥʝʨʩʪʚʦ ʩʨʝʜʥʝʩʨʦʯʥʦʝ 0,13 0,78 

ʇʘʨʪʥʝʨʩʪʚʦ ʢʨʘʪʢʦʩʨʦʯʥʦʝ 0,10 0,76 

 
4. ʈʘʩʯʝʪ ʧʦʢʘʟʘʪʝʣʷ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ. 

ʆʮʝʥʢʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʨʘʙʦʪʥʠʢʘ çʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʩʪʘʞè, çʙʘʟʦʚʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝè ʧʨʠʥʠʤʘʝʪʩʷ ʩʦʛʣʘʩʥʦ ʵʢʩʧʝʨʪʥʦʡ ʦʮʝʥʢʝ ʥʘ ʦʩʥʦʚʘʥʠʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ ʩʦʩʪʘʚʣʷʶʱʠʭ. ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʨʘʩʯʝʪʥʘʷ ʬʦʨʤʫʣʘ ʤʦʞʝʪ ʙʳʪʴ 
ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʚʠʜʝ ʨʘʚʝʥʩʪʚʘ: 

                                                                     
;ʵʢʧʩʧʩ ʈP =

                                                                  (2) 
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;ʵʢʙʦʙʦ ʈP =
                                                                   (3)

 

ʛʜʝ ʈʧʩ, ʈʵʢʧʩ ï  ʧʨʠʥʷʪʘʷ ʠ ʵʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ 

çʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʩʪʘʞ ʨʘʙʦʪʥʠʢʘè ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ;  
ʈʙʦ, ʈʵʢʙʦ ï ʧʨʠʥʷʪʘʷ ʠ ʵʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ çʙʘʟʦʚʦʝ 

ʦʙʨʘʟʦʚʘʥʠʝè ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ.  

ɼʣʷ ʨʘʩʯʝʪʘ ʦʮʝʥʦʢ ʦʩʪʘʣʴʥʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ (ʜʝʣʦʚʘʷ ʵʥʝʨʛʠʯʥʦʩʪʴ, 

ʜʝʤʦʢʨʘʪʠʯʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷ, ʪʚʦʨʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝ, ʩʧʦʩʦʙʥʦʩʪʴ ʢ ʠʥʥʦʚʘʮʠʷʤ) ʥʝʦʙʭʦʜʠʤʦ 
ʫʯʠʪʳʚʘʪʴ ʩʦʩʪʘʚʣʷʶʱʫʶ ʧʦ ʫʨʦʚʥʶ ʟʥʘʯʠʤʦʩʪʠ, ʝʝ ʙʘʣʣʴʥʫʶ ʦʮʝʥʢʫ, ʚʳʩʪʘʚʣʷʝʤʫʶ ʵʢʩʧʝʨʪʘʤʠ. 

ɿʥʘʷ ʫʨʦʚʝʥʴ ʟʥʘʯʠʤʦʩʪʠ ʢʘʞʜʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʚ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ, ʤʦʞʥʦ ʥʝ 

ʪʦʣʴʢʦ ʦʧʨʝʜʝʣʠʪʴ ʯʠʩʣʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʜʘʥʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ ʥʘ ʩʪʘʜʠʠ ʝʜʠʥʠʯʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, 
ʥʦ ʠ ʫʩʪʘʥʦʚʠʪʴ ʭʘʨʘʢʪʝʨ ʧʨʦʷʚʣʝʥʠʷ ʢʦʤʧʝʪʝʥʮʠʠ ʨʘʙʦʪʥʠʢʘ (ʧʨʘʢʪʠʯʝʩʢʠʡ, ʪʝʦʨʝʪʠʯʝʩʢʠʡ). 

                                                                    
;iʵʵʢi PNP Ö=

                                                                (4)
 

ʛʜʝ ʈiʵʢʩ ï  ɻ ʢʩʧʝʨʪʥʘʷ ʙʘʣʣʴʥʘʷ ʦʮʝʥʢʘ i-ʦʡ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ;  
N ï ʵʢʩʧʝʨʪʥʘʷ ʦʮʝʥʢʘ ʚʝʩʘ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ ʢʦʤʧʝʪʝʥʮʠʠ. 

5.  ʀʥʪʝʛʨʘʣʴʥʘʷ ʦʮʝʥʢʘ  ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʨʘʙʦʪʥʠʢʘ. 

ɺ ʜʘʥʥʦʤ ʩʣʫʯʘʝ ʦʧʨʝʜʝʣʷʝʪʩʷ ʦʙʦʙʱʝʥʥʳʡ ʧʦʢʘʟʘʪʝʣʴ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ 
ʩʧʝʮʠʘʣʠʩʪʘ, ʢʦʪʦʨʳʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ ʦʙʱʫʶ ʦʮʝʥʢʫ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 

ʨʘʙʦʪʥʠʢʘ. ʇʨʠ ʵʪʦʤ ʥʫʞʥʦ ʘʢʮʝʥʪʠʨʦʚʘʪʴ ʚʥʠʤʘʥʠʝ ʥʘ ʪʦʤ, ʯʪʦ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʝ ʢʦʤʧʝʪʝʥʮʠʠ 

ʦʪʣʠʯʘʶʪʩʷ ʤʝʞʜʫ ʩʦʙʦʡ ʛʣʫʙʠʥʦʡ ʨʘʩʢʨʳʪʠʷ ʩʧʦʩʦʙʥʦʩʪʝʡ ʨʘʙʦʪʥʠʢʘ, ʯʪʦ ʫʯʪʝʥʦ ʚ ʦʧʨʝʜʝʣʝʥʠʠ 

ʚʝʩʘ ʢʘʞʜʦʡ ʠʟ ʥʠʭ ʵʢʩʧʝʨʪʘʤʠ ʠ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʪʘʙʣʠʮʝ 1. 

              
;)( 166,0

ʙʦʧʩʜʵʜʵʜʫʜʫʪʤʪʤʩʠʥʩʠʥʢ ʈʈʈNʈNʈNʈNP ++Ö+Ö+Ö+Ö=
            (5)

 

 ʛʜʝ Nʩʠʥ, Nʪʤ, Nʜʫ, Nʜ ɻ ï ʚʝʩʦʚʦʡ ʢʦʵʬʬʠʮʠʝʥʪ ʩʦʩʪʘʚʣʷʶʱʝʡ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 
ʢʦʤʧʝʪʝʥʮʠʠ çʩʧʦʩʦʙʥʦʩʪʴ ʢ ʠʥʥʦʚʘʮʠʷʤè, çʪʚʦʨʯʝʩʢʦʝ ʤʳʰʣʝʥʠʝè, çʜʝʤʦʢʨʘʪʠʯʥʦʩʪʴ 

ʫʧʨʘʚʣʝʥʠʷè, çʜʝʣʦʚʘʷ  ʵʥʝʨʛʠʯʥʦʩʪʴè ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; ʈʩʠʥ, ʈʪʤ, ʈʜʫ, ʈʜ,ɻ ʈʧʩ, ʈʙʦ ï ʙʘʣʣʴʥʳʝ 

ʵʢʩʧʝʨʪʥʳʝ ʦʮʝʥʢʠ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ çʩʧʦʩʦʙʥʦʩʪʴ ʢ ʠʥʥʦʚʘʮʠʷʤè, çʪʚʦʨʯʝʩʢʦʝ 

ʤʳʰʣʝʥʠʝè, çʜʝʤʦʢʨʘʪʠʯʥʦʩʪʴ ʫʧʨʘʚʣʝʥʠʷè, çʜʝʣʦʚʘʷ ʵʥʝʨʛʠʯʥʦʩʪʴè, çʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʡ ʩʪʘʞ 
ʨʘʙʦʪʥʠʢʘè, çʙʘʟʦʚʦʝ ʦʙʨʘʟʦʚʘʥʠʝè ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ; 0,166 ï ʧʦʢʘʟʘʪʝʣʴ ʫʯʠʪʳʚʘʶʱʠʡ ʚʣʠʷʥʠʝ ʥʘ 

ʠʪʦʛʦʚʫʶ ʦʮʝʥʢʫ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʘʙʦʪʥʠʢʘ. 

6. ɿʘʢʣʶʯʝʥʠʝ ʦ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʘʙʦʪʥʠʢʘ ʥʘ ʦʩʥʦʚʝ ʠʥʪʝʨʚʘʣʴʥʳʭ ʦʮʝʥʦʢ ʩ 
ʧʨʝʜʩʪʘʚʣʝʥʠʝʤ ʨʘʟʚʝʨʥʫʪʦʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʢʘʞʜʦʡ ʠʟ ʥʠʭ (ʪʘʙʣ. 5).

  

 

ʊʘʙʣʠʮʘ 5.  

ʀʥʪʝʨʚʘʣʴʥʘʷ ʦʮʝʥʢʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʘʙʦʪʥʠʢʘ 

ʀʥʪʝʨʚʘʣ ʠʟʤʝʥʝʥʠʷ ʦʮʝʥʢʠ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʘʙʦʪʥʠʢʘ 
ɻʨʫʧʧʘ ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ 

0,00-0,250 ʅʠʟʢʘʷ 

ʅʠʟʢʠʡ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ,  

ʧʨʘʢʪʠʯʝʩʢʠ ʦʪʩʫʪʩʪʚʫʶʪ ʫʤʝʥʠʷ ʠ ʥʘʚʳʢʠ, 

ʩʚʷʟʘʥʥʳʝ ʩ ʨʘʩʩʤʘʪʨʠʚʘʝʤʦʡ 

ʢʦʤʧʝʪʝʥʮʠʝʡ 

0,251-0,500 ʉʨʝʜʥʷʷ 
ʋʜʦʚʣʝʪʚʦʨʠʪʝʣʴʥʳʡ ʫʨʦʚʝʥʴ 

ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ, ʜʦʩʪʘʪʦʯʥʳʡ ʫʨʦʚʝʥʴ 

ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ 

0,501-0,750 ʍʦʨʦʰʘʷ 
ʍʦʨʦʰʠʡ ʫʨʦʚʝʥʴ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ, 

ʭʦʨʦʰʠʡ ʫʨʦʚʝʥʴ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ 

0,751-1,00 ɺʳʩʦʢʘʷ 
ɺʳʩʦʢʠʡ ʫʨʦʚʝʥʴ ʢʦʤʧʝʪʝʥʪʥʦʩʪʠ, 

ʦʪʣʠʯʥʳʡ ʫʨʦʚʝʥʴ ʫʤʝʥʠʡ ʠ ʥʘʚʳʢʦʚ 
 

ʇʦʣʫʯʝʥʥʳʝ ʨʘʩʯʝʪʥʳʝ ʦʮʝʥʢʠ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʘʙʦʪʥʠʢʘ ʥʘ ʦʩʥʦʚʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ 

ʠʥʪʝʨʚʘʣʴʥʳʭ ʦʮʝʥʦʢ ʧʦʟʚʦʣʷʶʪ ʧʨʠʥʷʪʴ ʨʝʰʝʥʠʝ ʦ ʨʦʪʘʮʠʠ ʢʘʜʨʦʚ ʢʦʥʢʨʝʪʥʦʛʦ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʩ ʮʝʣʴʶ ʧʦʚʳʩʠʪʴ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʝʛʦ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ. 

 

ɺʓɺʆɼʓ 

ʇʨʝʜʣʦʞʝʥ ʤʝʪʦʜʠʯʝʩʢʠʡ ʧʦʜʭʦʜ ʢ ʦʮʝʥʢʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʘʙʦʪʥʠʢʘ ʧʨʝʜʧʨʠʷʪʠʷ, 

ʩʦʩʪʦʷʱʠʡ ʠʟ ʰʝʩʪʠ ʧʦʩʣʝʜʦʚʘʪʝʣʴʥʳʭ ʵʪʘʧʦʚ.  
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ʇʦʜʭʦʜ ʧʨʝʜʫʩʤʘʪʨʠʚʘʝʪ ʦʮʝʥʢʫ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ ʨʘʙʦʪʥʠʢʘ ʠ ʦʩʥʦʚʘʥ ʥʘ 

ʧʨʠʤʝʥʝʥʠʠ ʤʝʪʦʜʦʚ ʙʘʣʣʴʥʳʭ ʦʮʝʥʦʢ, ʵʢʩʧʝʨʪʥʦʛʦ ʠ ʠʥʪʝʛʨʘʣʴʥʦʛʦ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʦʣʫʯʠʪʴ 

ʦʙʲʝʢʪʠʚʥʳʡ ʦʢʦʥʯʘʪʝʣʴʥʳʡ ʨʝʟʫʣʴʪʘʪ. 

 

ʇɽʈʉʇɽʂʊʀɺʓ ɼɸʃʔʅɽʁʐʀʍ ʀʉʉʃɽɼʆɺɸʅʀʁ 

ʈʝʟʫʣʴʪʘʪʳ ʥʘʩʪʦʷʱʝʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʠʤʝʥʠʪʴ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ 

ʤʝʪʦʜʠʯʝʩʢʦʛʦ ʧʦʜʭʦʜʘ ʢ ʦʙʦʩʥʦʚʘʥʠʶ ʨʦʪʘʮʠʠ ʢʘʜʨʦʚ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʦʜʨʘʟʜʝʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷ 
ʩ ʨʘʩʰʠʨʝʥʠʝʤ ʙʘʟʳ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʢʦʤʧʝʪʝʥʮʠʡ, ʚʢʣʶʯʘʷ ʣʠʯʥʦʩʪʥʳʝ ʠ ʦʙʨʘʟʦʚʘʪʝʣʴʥʳʝ. 
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METHODICAL APPROACH TO ESTIMATION OF THE PERSONNEL COMPETITIVENESS 
OF THE ENTERPRISE 

 

Garmider A.A. 

 
V.I. Vernadsky Crimean Federal University, Simferopol, Crimea 

 
ɸnnotation. Proposed the methodical approach to assessment of personnel competitiveness of the enterprise, which have an 
universal character and ability of application at the enterprises irrespective of form of ownership and direction of activity. 
Approach is based on accounting of professional competences of the employee of the enterprise: ability to innovations, 
professional experience, creative thinking, democratic character of management, business vigor, basic education and includes six 

calculation stages. To substantiate the final assessment of competitiveness of the employee author developed an interval scale, 
based on the use of the Starges formula, with providing the characteristic of each interval. 

 
Keywords: competitiveness, personnel, professional competences, methodical approach. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʠʟʫʯʝʥ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʫʩʧʝʰʥʦʛʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʧʦʜʜʝʨʞʢʠ 
ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺʳʷʚʣʝʥʦ, ʯʪʦ ʠʥʦʩʪʨʘʥʥʳʡ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ, ʥʘʧʨʘʚʣʝʥʥʳʡ ʥʘ ʘʢʪʠʚʠʟʘʮʠʶ 
ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʫʩʧʝʰʥʦ ʠʩʧʦʣʴʟʫʝʪʩʷ ʠ ʚ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ. ʀʤʝʝʪʩʷ ʢʦʤʧʣʝʢʩ 
ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦʜʜʝʨʞʢʠ ʙʠʟʥʝʩʘ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʠʤʝʶʪʩʷ ʦʧʨʝʜʝʣʝʥʥʳʝ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ 

ʚʳʧʦʣʥʝʥʠʝʤ ʧʦʩʪʘʚʣʝʥʥʳʭ ʮʝʣʝʡ ʠ ʟʘʜʘʯ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʠ ʧʦʜʜʝʨʞʢʠ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ 
ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ. 

 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʦ; ʤʝʨʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ; ʥʘʣʦʛʠ; ʣʴʛʦʪʳ; ʢʨʝʜʠʪʦʚʘʥʠʝ; 
ʧʨʦʛʨʘʤʤʳ ʧʦʜʜʝʨʞʢʠ. 

 

ɺɺɽɼɽʅʀɽ 

ɸʢʪʠʚʠʟʘʮʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʷʚʣʷʝʪʩʷ ʬʫʥʜʘʤʝʥʪʦʤ ʜʣʷ ʨʘʟʚʠʪʠʷ 
ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ. ʀʤʝʥʥʦ ʙʠʟʥʝʩ ʩʦʟʜʘʝʪ ʧʨʝʜʣʦʞʝʥʠʝ ʥʘ ʨʳʥʢʝ, ʧʨʦʠʟʚʦʜʠʪ ʠ ʦʢʘʟʳʚʘʝʪ ʫʩʣʫʛʠ 

ʥʘʩʝʣʝʥʠʶ ʠ ʜʨʫʛʠʤ ʶʨʠʜʠʯʝʩʢʠʤ ʣʠʮʘʤ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʫʩʪʦʡʯʠʚʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ 

ʥʝʦʙʭʦʜʠʤʦ ʯʝʪʢʦ ʩʬʦʨʤʫʣʠʨʦʚʘʪʴ ʠʥʩʪʨʫʤʝʥʪʘʨʠʡ ʠ ʢʦʤʧʣʝʢʩ ʤʝʪʦʜʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ 
ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʧʦʜʜʝʨʞʢʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɿʘʧʘʜʥʳʝ ʩʪʨʘʥʳ, 

ʘʢʮʝʥʪʠʨʫʶʱʠʝ ʩʚʦʝ ʚʥʠʤʘʥʠʝ ʥʘ ʧʦʜʜʝʨʞʢʝ ʩʫʙʲʝʢʪʦʚ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, 

ʥʘʢʦʧʠʣʠ ʙʦʣʴʰʦʡ ʤʘʩʩʠʚ ʟʥʘʥʠʡ ʠ ʧʨʘʢʪʠʯʝʩʢʠʭ ʤʝʪʦʜʦʚ, ʚ ʯʘʩʪʠ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʨʘʟʚʠʪʠʷ 

ʙʠʟʥʝʩʘ. ʀʤʝʥʥʦ ʧʦʵʪʦʤʫ, ʠʟʫʯʝʥʠʝ ʫʩʧʝʰʥʦʛʦ ʟʘʨʫʙʝʞʥʦʛʦ ʦʧʳʪʘ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 
ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʷʚʣʷʝʪʩʷ ʚʘʞʥʳʤ ʥʘʧʨʘʚʣʝʥʠʝʤ ʚ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ, ʜʣʷ ʝʛʦ 

ʜʘʣʴʥʝʡʰʝʡ ʘʜʘʧʪʘʮʠʠ ʠ ʠʥʪʝʛʨʘʮʠʠ ʚ ʫʩʣʦʚʠʷʭ ʨʦʩʩʠʡʩʢʦʡ ʵʢʦʥʦʤʠʢʠ.  

 

ʎɽʃʔ ʀ ʇʆʉʊɸʅʆɺʂɸ ɿɸɼɸʏʀ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʎʝʣʴ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʩʛʨʫʧʧʠʨʦʚʘʪʴ ʠ ʢʦʥʩʦʣʠʜʠʨʦʚʘʪʴ ʠʥʬʦʨʤʘʮʠʶ ʦ ʤʝʨʘʭ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʧʦʜʜʝʨʞʢʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʟʘ ʨʫʙʝʞʦʤ, ʚ ʈʦʩʩʠʠ ʠ ʚ 
ʂʨʳʤʫ. 

ɿʘʜʘʯʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ï ʠʟʫʯʠʪʴ, ʩʨʘʚʥʠʪʴ ʠ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʪʴ ʟʘʨʫʙʝʞʥʳʡ ʠ ʦʪʝʯʝʩʪʚʝʥʥʳʡ 

ʦʧʳʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʧʦʜʜʝʨʞʢʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ. 

 

ʆʉʅʆɺʅʓɽ ʈɽɿʋʃʔʊɸʊʓ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ʇʨʝʞʜʝ ʯʝʤ ʧʨʠʩʪʫʧʠʪʴ ʢ ʘʥʘʣʠʟʫ ʧʨʦʛʨʘʤʤ ʧʦʜʜʝʨʞʢʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ʈʦʩʩʠʠ, 

ʧʨʝʜʩʪʘʚʠʤ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʚʝʜʫʱʠʭ ʩʪʨʘʥ ʤʠʨʘ ʚ ʜʘʥʥʦʡ ʦʙʣʘʩʪʠ. 
ʆʙʱʝʧʨʠʟʥʘʥʥʳʤ ʤʝʪʦʜʦʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʟʘ ʨʫʙʝʞʦʤ, ʚ 

ʨʘʤʢʘʭ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨ ʧʦ ʩʥʠʞʝʥʠʶ ʟʘʪʨʘʪ ʥʘ ʥʘʣʦʛʠ, ʷʚʣʷʶʪʩʷ ʥʘʣʦʛʦʚʳʝ ʢʘʥʠʢʫʣʳ ʚ ʧʝʨʚʳʝ 

ʛʦʜʳ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ. ʊʘʢ, ʚ ʉʐɸ ʚ ʧʝʨʚʳʡ ʛʦʜ ʨʘʙʦʪʳ ʥʘʣʦʛʦʚʳʝ ʣʴʛʦʪʳ 
ʟʘʯʘʩʪʫʶ ʜʦʭʦʜʷʪ ʜʦ 50%. ɺʦ ʌʨʘʥʮʠʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʠ ʥʝ ʧʣʘʪʷʪ ʥʘʣʦʛʠ ʚ ʤʝʩʪʥʳʝ ʙʶʜʞʝʪʳ ʠ 

ʥʘʣʦʛʠ ʥʘ ʘʢʮʠʦʥʝʨʥʳʝ ʦʙʱʝʩʪʚʘ ʧʝʨʚʳʝ ʜʚʘ ʛʦʜʘ ʨʘʙʦʪʳ. ɺ ʛʝʨʤʘʥʠʠ ʚʦ ʚʨʝʤʷ ʬʠʥʘʥʩʦʚʦʛʦ 

ʢʨʠʟʠʩʘ ʥʘʣʦʛ ʥʘ ʧʨʠʙʳʣʴ ʙʳʣ ʩʥʠʞʝʥ ʩ 39% ʜʦ 30%, ʘ ʪʘʢʞʝ ʧʦʯʪʠ ʚʜʚʦʝ ʙʳʣʠ ʫʤʝʥʴʰʝʥʳ 

ʦʪʯʠʩʣʝʥʠʷ ʚ ʬʦʥʜʳ ʩʦʮʠʘʣʴʥʦʛʦ ʩʪʨʘʭʦʚʘʥʠʷ. 
ʀʥʪʝʨʝʩʝʥ ʦʧʳʪ ɻʝʨʤʘʥʠʠ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨʳ ʧʦ ʢʨʝʜʠʪʦʚʘʥʠʶ. ʊʘʢ, ʧʨʝʜʩʪʘʚʠʪʝʣʴ 

ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚʧʨʘʚʝ ʦʙʨʘʪʠʪʴʩʷ ʚ ʢʦʤʤʝʨʯʝʩʢʠʡ ʙʘʥʢ, ʢʦʪʦʨʳʡ ʟʘʢʣʶʯʘʝʪ 

ʜʦʛʦʚʦʨ ʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʙʘʥʢʦʤ ʥʘ ʨʝʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʢʨʝʜʠʪʦʚ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʙʘʥʢ 
ʧʝʨʝʯʠʩʣʷʝʪ ʜʝʥʴʛʠ ʢʦʤʤʝʨʯʝʩʢʦʤʫ, ʘ ʪʦʪ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʧʝʨʝʜʘʝʪ ʠʭ ʟʘʝʤʱʠʢʫ. ʇʦʛʘʰʝʥʠʝ 

ʢʨʝʜʠʪʘ ʧʨʦʠʩʭʦʜʠʪ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ ʙʘʥʢ. 
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ʂ ʤʝʨʘʤ ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʠ ʚ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥʘʭ ʪʘʢʞʝ ʤʦʞʥʦ ʦʪʥʝʩʪʠ: 

1) ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʛʘʨʘʥʪʠʡ ʧʦ ʢʨʝʜʠʪʘʤ ʩʨʝʜʥʠʭ ʧʨʝʜʧʨʠʷʪʠʡ (ʉʐɸ, ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, 

ʐʚʝʡʮʘʨʠʷ); 

2) ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʛʘʨʘʥʪʠʡ ʧʦ ʵʢʩʧʦʨʪʥʳʤ ʦʧʝʨʘʮʠʷʤ (ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, 
ʐʚʝʡʮʘʨʠʷ, ʀʩʧʘʥʠʷ); 

3) ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʩʫʙʩʠʜʠʡ ʜʣʷ ʧʦʛʘʰʝʥʠʷ ʧʨʦʮʝʥʪʥʳʭ ʩʪʘʚʦʢ ʧʦ ʢʨʝʜʠʪʘʤ 

(ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʀʩʧʘʥʠʷ); 
4) ʩʦʟʜʘʥʠʝ ʠʣʠ ʦʙʲʝʜʠʥʝʥʠʝ ʙʘʥʢʦʚ, ʩʧʝʮʠʘʣʠʟʠʨʫʶʱʠʭʩʷ ʥʘ ʢʨʝʜʠʪʦʚʘʥʠʠ ʩʨʝʜʥʝʛʦ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ (ɼʘʥʠʷ); 

5) ʦʙʲʝʜʠʥʝʥʠʝ ʙʘʥʢʦʚ ʜʣʷ ʢʨʝʜʠʪʦʚʘʥʠʷ ʩʨʝʜʥʠʭ ʧʨʝʜʧʨʠʷʪʠʡ ʩ ʦʪʨʠʮʘʪʝʣʴʥʦʡ ʧʨʦʮʝʥʪʥʦʡ 
ʩʪʘʚʢʦʡ (ɼʘʥʠʷ). 

ʇʨʠ ʨʝʘʣʠʟʘʮʠʠ ʤʝʨʳ ʧʦʜʜʝʨʞʢʠ ʧʦ ʧʦʚʳʰʝʥʠʶ ʜʦʩʪʫʧʥʦʩʪʠ ʢ ʬʠʥʘʥʩʦʚʳʤ ʨʝʩʫʨʩʘʤ 

ʠʥʪʝʨʝʩʝʥ ʦʧʳʪ ɺʝʣʠʢʦʙʨʠʪʘʥʠʠ. ʊʘʤ ʜʝʡʩʪʚʫʝʪ ʧʨʦʛʨʘʤʤʘ, ʥʘʧʨʘʚʣʝʥʥʘʷ ʥʘ ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 

ʬʠʥʘʥʩʦʚʦʡ ʧʦʜʜʝʨʞʢʠ ʩʫʙʲʝʢʪʘʤ ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʟʘʥʠʤʘʶʱʠʭʩʷ ʨʘʟʨʘʙʦʪʢʦʡ 
ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʠʜʝʡ ʧʦ ʟʘʱʠʪʝ ʦʢʨʫʞʘʶʱʝʡ ʩʨʝʜʳ, ʵʢʦʥʦʤʠʠ ʵʥʝʨʛʠʠ, ʨʦʩʪʫ ʧʨʦʠʟʚʦʜʩʪʚʘ, 

ʦʪʚʝʯʘʶʱʠʭ ʥʘʮʠʦʥʘʣʴʥʳʤ ʧʨʠʦʨʠʪʝʪʘʤ. ʇʦʤʦʱʴ ʦʢʘʟʳʚʘʝʪʩʷ ʚ ʚʠʜʝ ʢʦʤʧʝʥʩʘʮʠʠ ʠʟʜʝʨʞʝʢ ʥʘ 

ʚʳʧʦʣʥʝʥʠʝ ʥʘʫʯʥʦ-ʠʩʩʣʝʜʦʚʘʪʝʣʴʩʢʠʭ ʠ ʦʧʳʪʥʦ-ʢʦʥʩʪʨʫʢʪʦʨʩʢʠʭ ʨʘʙʦʪ, ʥʘ ʠʟʛʦʪʦʚʣʝʥʠʝ 
ʜʝʤʦʥʩʪʨʘʮʠʦʥʥʳʭ ʤʘʢʝʪʦʚ, ʘ ʪʘʢʞʝ ʥʘ ʧʨʠʚʣʝʯʝʥʠʝ ʧʘʨʪʥʝʨʦʚ. 

ʆʩʦʙʝʥʥʦʩʪʴʶ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʩʫʙʩʠʜʠʡ ʚ ʌʠʥʣʷʥʜʠʠ ʷʚʣʷʝʪʩʷ ʜʠʬʬʝʨʝʥʮʠʘʮʠʷ 

ʪʝʨʨʠʪʦʨʠʠ ʧʦ ʟʦʥʘʤ ʨʘʟʚʠʪʠʷ, ʧʨʠ ʵʪʦʤ ʨʘʟʤʝʨ ʩʫʙʩʠʜʠʠ ʟʘʚʠʩʠʪ ʦʪ ʤʝʩʪʦʥʘʭʦʞʜʝʥʠʷ ʩʫʙʲʝʢʪʘ, 
ʞʝʣʘʶʱʝʛʦ ʧʦʣʫʯʠʪʴ ʧʦʜʜʝʨʞʢʫ. 

ʉʨʝʜʠ ʟʘʨʫʙʝʞʥʳʭ ʩʪʨʘʥ, ʧʨʝʜʦʩʪʘʚʣʷʶʱʠʭ ʠʥʬʦʨʤʘʮʠʦʥʥʫʶ ʧʦʜʜʝʨʞʢʫ, ʥʝʦʙʭʦʜʠʤʦ 

ʦʪʜʝʣʴʥʦ ʚʳʜʝʣʠʪʴ ʩʪʨʘʥʳ ɸʟʠʠ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʚ ʗʧʦʥʠʠ ʩʦʟʜʘʥʘ ʦʙʱʝʥʘʮʠʦʥʘʣʴʥʘʷ ʩʠʩʪʝʤʘ 

ʧʦʜʜʝʨʞʢʠ ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʠ ʠʥʥʦʚʘʮʠʦʥʥʦʛʦ ʨʘʟʚʠʪʠʷ ʗʧʦʥʠʠ. ɺʦ ʚʨʝʤʷ ʝʝ 
ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ J-Net.21 ʧʨʦʚʦʜʠʪ ʤʦʥʠʪʦʨʠʥʛ ʩʪʘʪʠʩʪʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʦ 

ʩʫʙʲʝʢʪʘʭ ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʘ ʪʘʢʞʝ ʘʥʘʣʠʟ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʤʝʨ ʧʦʜʜʝʨʞʢʠ. ʊʘʢʞʝ 

ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʠʩʪʝʤʘ ʙʳʣʘ ʩʦʟʜʘʥʘ ʚ ʂʠʪʘʝ, ʧʫʪʝʤ ʟʘʧʫʩʢʘ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʥʝʢʦʤʤʝʨʯʝʩʢʦʡ 
ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʣʫʞʙʳ ʂʠʪʘʷ, ʢʦʪʦʨʘʷ ʦʙʩʣʫʞʠʚʘʝʪ ʚʩʝ ʨʝʛʠʦʥʳ ʩʪʨʘʥʳ. ʀʥʬʦʨʤʘʮʠʦʥʥʘʷ ʩʝʪʴ 

ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʘʢʪʫʘʣʴʥʳʝ ʜʘʥʥʳʝ ʦʙ ʠʟʤʝʥʝʥʠʷʭ ʚ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʝ, ʨʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʨʳʥʢʘ, ʧʦʪʨʝʙʥʦʩʪʠ ʚ ʨʘʙʦʪʥʠʢʘʭ ʠ ʪʘʢ ʜʘʣʝʝ. 

ɺ ʨʘʤʢʘʭ ɽʚʨʦʧʝʡʩʢʦʛʦ ʩʦʶʟʘ ʜʝʡʩʪʚʫʝʪ ʨʷʜ ʩʠʩʪʝʤ, ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ 
ʠʥʬʦʨʤʠʨʦʚʘʥʥʦʩʪʠ ʩʫʙʲʝʢʪʦʚ ʩʨʝʜʥʝʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʩʦʟʜʘʥʥʳʝ ʜʣʷ ʚʟʘʠʤʦʜʝʡʩʪʚʠʷ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʤʝʞʜʫ ʩʦʙʦʡ, ʘ ʪʘʢʞʝ ʩ ʥʘʮʠʦʥʘʣʴʥʳʤʠ, ʨʝʛʠʦʥʘʣʴʥʳʤʠ ʠ ʤʝʩʪʥʳʤʠ ʦʨʛʘʥʘʤʠ 

ʚʣʘʩʪʠ ʠ ʦʨʛʘʥʠʟʘʮʠʷʤʠ, ʦʢʘʟʳʚʘʶʱʠʤʠ ʧʦʜʜʝʨʞʢʫ. ʊʘʢ, ʥʘʧʨʠʤʝʨ, ʩʫʱʝʩʪʚʫʶʪ ʪʘʢʠʝ 
ʠʥʬʦʨʤʘʮʠʦʥʥʳʝ ʩʝʪʠ ʢʘʢ: 

- Enterprise ʧʦʦʱʨʷʝʪ ʧʨʷʤʳʝ ʩʚʷʟʠ ʠ ʩʦʛʣʘʰʝʥʠʷ ʤʝʞʜʫ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʷʤʠ ʩʪʨʘʥ ɽʚʨʦʧʳ; 

- Europartenariat ʩʪʠʤʫʣʠʨʫʝʪ ʢʦʦʧʝʨʘʪʠʚʥʳʝ ʩʚʷʟʠ; 
- BC-Net ʟʘʥʠʤʘʝʪʩʷ ʧʦʜʙʦʨʦʤ ʧʘʨʪʥʝʨʦʚ ʟʘ ʨʫʙʝʞʦʤ; 

- BRE ʦʩʫʱʝʩʪʚʣʷʝʪ ʧʦʠʩʢ ʧʘʨʪʥʝʨʦʚ ʜʣʷ ʩʦʟʜʘʥʠʷ ʩʦʚʤʝʩʪʥʦʛʦ ʙʠʟʥʝʩʘ; 

- ɽʚʨʦʧʝʡʩʢʠʡ ʠʥʬʦʨʤʘʮʠʦʥʥʳʡ ʮʝʥʪʨ ʧʨʝʜʦʩʪʘʚʣʷʝʪ ʤʘʣʳʤ ʠ ʩʨʝʜʥʠʤ ʧʨʝʜʧʨʠʷʪʠʷʤ 

ʠʥʬʦʨʤʘʮʠʶ ʧʦ ʦʙʰʠʨʥʦʤʫ ʢʨʫʛʫ ʚʦʧʨʦʩʦʚ [1]. 
ʆʩʥʦʚʥʳʤʠ ʮʝʣʷʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʠ ʧʦʜʜʝʨʞʢʠ ʤʘʣʦʛʦ 

ʙʠʟʥʝʩʘ ʷʚʣʷʝʪʩʷ ʩʦʟʜʘʥʠʝ ʙʣʘʛʦʧʨʠʷʪʥʦʡ ʩʨʝʜʳ ʜʣʷ ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ, ʯʪʦ ʚʢʣʶʯʘʝʪ ʩʣʝʜʫʶʱʠʝ 

ʢʦʤʧʦʥʝʥʪʳ [2]:   
1. ʩʦʟʜʘʥʠʝ ʢʦʥʢʫʨʝʥʪʥʦʡ ʩʨʝʜʳ (ʥʘ ʬʝʜʝʨʘʣʴʥʦʤ ʠ ʨʝʛʠʦʥʘʣʴʥʦʤ ʫʨʦʚʥʝ);  ʫʞʝʩʪʦʯʝʥʠʝ ʤʝʨ 

ʘʥʪʠʤʦʥʦʧʦʣʴʥʦʡ ʧʦʣʠʪʠʢʠ;  

2. ʫʩʠʣʝʥʠʝ ʤʝʨʦʧʨʠʷʪʠʡ ʧʦ ʧʨʦʚʝʜʝʥʠʶ çʧʨʦʪʝʢʮʠʦʥʠʟʤʘè ʜʣʷ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ ʚ 
ʨʝʛʠʦʥʝ;   

3. ʫʞʝʩʪʦʯʝʥʠʝ ʧʨʦʚʝʜʝʥʠʷ ʘʥʪʠʜʝʤʧʠʥʛʦʚʦʡ ʧʦʣʠʪʠʢʠ;  

4. ʬʦʨʤʠʨʦʚʘʥʠʝ ʥʦʚʳʭ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʳʭ ʩʧʦʩʦʙʥʦʩʪʝʡ ʣʶʜʩʢʠʭ ʨʝʩʫʨʩʦʚ, ʢʘʢ ʬʘʢʪʦʨʦʚ 
ʧʨʦʠʟʚʦʜʩʪʚʘ, ʚ ʮʝʣʷʭ ʩʦʦʪʚʝʪʩʪʚʠʷ ʠʭ ʥʦʚʳʤ ʪʨʝʙʦʚʘʥʠʷʤ ʢʘʯʝʩʪʚʘ ʧʨʦʬʝʩʩʠʦʥʘʣʴʥʦʡ 
ʧʦʜʛʦʪʦʚʢʠ ʜʣʷ ʚʝʜʝʥʠʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʜʝʷʪʝʣʴʥʦʩʪʠ ʚ ʫʩʣʦʚʠʷʭ ɺʊʆ;   

5. ʩʦʟʜʘʥʠʝ ʠ ʧʦʜʜʝʨʞʘʥʠʝ ʚ ʪʨʝʙʫʝʤʦʤ ʩʦʩʪʦʷʥʠʠ ʠʥʥʦʚʘʮʠʦʥʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʜʣʷ 

ʤʘʣʦʛʦ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʚ ʮʝʣʷʭ ʧʨʦʠʟʚʦʜʩʪʚʘ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʡ ʧʨʦʜʫʢʮʠʠ.  
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ʇʨʦʚʝʜʝʤ ʘʥʘʣʠʟ ʦʩʥʦʚʥʳʭ ʘʢʪʫʘʣʴʥʳʭ ʚ 2018 ʛʦʜʫ ʚ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ ʧʨʦʛʨʘʤʤ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. ʈʝʟʫʣʴʪʘʪʳ ʠʩʩʣʝʜʦʚʘʥʠʷ ʩʚʝʜʝʥʳ ʚ ʪʘʙʣʠʮʫ 1. 

ʂʘʢ ʤʦʞʥʦ ʫʚʠʜʝʪʴ, ʠʟ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʥʥʦʛʦ ʩʧʠʩʢʘ ʘʢʪʫʘʣʴʥʳʭ ʧʨʦʛʨʘʤʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʦʜʜʝʨʞʢʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ, ʚʦʧʨʦʩ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʩʫʙʲʝʢʪʦʚ ʄʉʇ 
ʥʘʭʦʜʠʪʩʷ ʧʦʜ ʧʨʠʩʪʘʣʴʥʳʤ ʚʥʠʤʘʥʠʝʤ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ. ʅʘʠʙʦʣʝʝ ʨʘʩʧʨʦʩʪʨʘʥʝʥʥʦʡ ʬʦʨʤʦʡ 

ʧʦʜʜʝʨʞʢʠ ʚ ʜʘʥʥʳʭ ʧʨʦʛʨʘʤʤʘʭ ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ï ʣʴʛʦʪʥʦʝ ʢʨʝʜʠʪʦʚʘʥʠʝ ʙʠʟʥʝʩʘ. ʆʜʥʘʢʦ, ʚ 

ʥʝʢʦʪʦʨʳʭ ʧʨʦʛʨʘʤʤʘʭ ʠʤʝʝʪʩʷ ʫʩʣʦʚʠʝ ʚʳʜʝʣʝʥʠʷ ʮʝʣʝʚʦʛʦ ʢʨʝʜʠʪʘ ï ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʝ 
ʧʨʝʜʧʨʠʷʪʠʷ ʚ ʪʝʯʝʥʠʝ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʚʨʝʤʝʥʠ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʟʘʢʨʳʚʘʝʪ ʚʦʟʤʦʞʥʦʩʪʴ 

ʧʨʠʚʣʝʢʘʪʴ ʟʘʝʤʥʳʝ ʩʨʝʜʩʪʚʘ ʥʘ ʨʝʘʣʠʟʘʮʠʶ ʩʪʘʨʪʘʧʦʚ. ɺʤʝʩʪʝ ʩ ʪʝʤ, ʜʘʥʥʦʝ ʫʩʣʦʚʠʝ ʧʦʟʚʦʣʷʝʪ 

ʤʠʥʠʤʠʟʠʨʦʚʘʪʴ ʨʠʩʢ ʥʝʚʦʟʚʨʘʪʘ ʢʨʝʜʠʪʥʳʭ ʩʨʝʜʩʪʚ. ɽʱʝ ʥʝ ʤʝʥʝʝ ʧʦʧʫʣʷʨʥʳʤ ʩʨʝʜʩʪʚʦʤ 
ʧʦʜʜʝʨʞʢʠ ʷʚʣʷʝʪʩʷ ï ʚʜrʘʯʘ ʧʦʨʫʯʠʪʝʣʴʩʪʚ ʠ ʣʴʛʦʪʳ ʧʦ ʣʠʟʠʥʛʫ. 

ɺ ʂʨʳʤʫ, ʧʦʤʠʤʦ ʫʢʘʟʘʥʥʳʭ ʚʳʰʝ ʧʨʦʛʨʘʤʤ ʧʦʜʜʝʨʞʢʠ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʘ, ʤʦʞʥʦ ʚʳʜʝʣʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʦ ʩʣʝʜʫʶʱʠʝ: 

ʇʦʩʪʘʥʦʚʣʝʥʠʝ ʉʦʚʝʪʘ ʤʠʥʠʩʪʨʦʚ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʦʪ 07.10.2014 ˉ 368 "ʆ ʇʦʨʷʜʢʝ 
ʨʘʩʩʤʦʪʨʝʥʠʷ ʦʙʨʘʱʝʥʠʡ ʠʥʚʝʩʪʦʨʦʚ ʠ ʟʘʢʣʶʯʝʥʠʷ ʩʦʛʣʘʰʝʥʠʡ ʦ ʨʝʘʣʠʟʘʮʠʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ 

ʧʨʦʝʢʪʦʚ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ" [3] ʠ ʌʝʜʝʨʘʣʴʥʳʡ ʟʘʢʦʥ "ʆ ʨʘʟʚʠʪʠʠ ʈʝʩʧʫʙʣʠʢʠ 

ʂʨʳʤ ʠ ʛʦʨʦʜʘ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʉʝʚʘʩʪʦʧʦʣʷ ʠ ʩʚʦʙʦʜʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʟʦʥʳ ʥʘ 
ʪʝʨʨʠʪʦʨʠʷʭ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ ʠ ʛʦʨʦʜʘ ʬʝʜʝʨʘʣʴʥʦʛʦ ʟʥʘʯʝʥʠʷ ʉʝʚʘʩʪʦʧʦʣʷ" ʦʪ 29.11.2014 

 ̄377ïʌɿ [4]. ʇʝʨʚʳʡ ʠʥʩʪʨʫʤʝʥʪ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʫʧʨʦʱʝʥʥʳʡ ï ʚ ʨʝʞʠʤʝ çʦʜʥʦʛʦ ʦʢʥʘè, 

ʩʧʦʩʦʙ ʧʦʣʫʯʝʥʠʷ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ ʠ ʦʙʲʝʢʪʦʚ ʥʝʜʚʠʞʠʤʦʩʪʠ ʧʦʜ ʨʝʘʣʠʟʘʮʠʶ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ 
ʧʨʦʝʢʪʘ, ʚ ʘʨʝʥʜʫ. ʕʪʦ ʨʘʩʧʨʦʩʪʨʘʥʷʝʪʩʷ ʥʘ ʫʯʘʩʪʢʠ, ʥʘʭʦʜʷʱʠʝʩʷ ʚ ʩʦʙʩʪʚʝʥʥʦʩʪʠ ʛʦʩʫʜʘʨʩʪʚʘ 

ʠʣʠ ʤʫʥʠʮʠʧʘʣʠʪʝʪʘ. ʉ ʮʝʣʴʶ ʩʦʧʨʦʚʦʞʜʝʥʠʷ ʠʥʚʝʩʪʦʨʘ ʚ ʨʘʤʢʘʭ ʜʘʥʥʦʡ ʧʨʦʮʝʜʫʨʳ ʩʦʟʜʘʥʦ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʘʚʪʦʥʦʤʥʦʝ ʫʯʨʝʞʜʝʥʠʝ "ʎʝʥʪʨ ʠʥʚʝʩʪʠʮʠʡ ʠ ʨʝʛʠʦʥʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ 

ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ". ɺʟʘʤʝʥ, ʠʥʚʝʩʪʦʨ ʦʙʷʟʫʝʪʩʷ ʩʦʙʣʶʜʘʪʴ ʛʨʘʬʠʢ ʢʘʧʠʪʘʣʴʥʳʭ ʚʣʦʞʝʥʠʡ ʠ 
ʚʳʧʦʣʥʷʝʪ ʩʦʮʠʘʣʴʥʫʶ ʥʘʛʨʫʟʢʫ, ʚ ʚʠʜʝ ʚʦʟʚʝʜʝʥʠʷ ʦʙʲʝʢʪʦʚ ʩʦʮʠʘʣʴʥʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ 

ʧʨʦʯʝʝ. ɺʪʦʨʦʡ ʠʥʩʪʨʫʤʝʥʪ ʧʦʟʚʦʣʷʝʪ ʠʥʚʝʩʪʦʨʫ ʧʦʣʫʯʠʪʴ ʥʘʣʦʛʦʚʳʝ ʧʨʝʬʝʨʝʥʮʠʠ ʧʦ ʥʘʣʦʛʫ ʥʘ 

ʧʨʠʙʳʣʴ, ʦʩʚʦʙʦʞʜʝʥʠʝ ʦʪ ʫʧʣʘʪʳ ʥʘʣʦʛʘ ʥʘ ʠʤʫʱʝʩʪʚʦ ʠ ʟʝʤʝʣʴʥʦʛʦ ʥʘʣʦʛʘ, ʘ ʪʘʢʞʝ ʧʨʠʤʝʥʝʥʠʝ 
ʫʩʢʦʨʝʥʥʦʡ ʘʤʦʨʪʠʟʘʮʠʠ ʦʩʥʦʚʥʳʭ ʩʨʝʜʩʪʚ ʩ ʢʦʵʬʬʠʮʠʝʥʪʦʤ 2.  

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʠʥʚʝʩʪʦʨ ʤʦʞʝʪ ʥʝ ʫʧʣʘʯʠʚʘʪʴ ʥʘʣʦʛ ʥʘ ʧʨʠʙʳʣʴ ʚ ʬʝʜʝʨʘʣʴʥʳʡ ʙʶʜʞʝʪ ʚ 

ʪʝʯʝʥʠʝ ʜʝʩʷʪʠ ʣʝʪ, ʪʨʠ ʛʦʜʘ ʧʣʘʪʠʪ ʥʘʣʦʛ ʚ ʨʝʛʠʦʥʘʣʴʥʳʡ ʙʶʜʞʝʪ ʂʨʳʤʘ ʧʦ ʩʪʘʚʢʝ 2%, ʩ 

ʯʝʪʚʝʨʪʦʛʦ ʧʦ ʚʦʩʴʤʦʡ ʛʦʜ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʘ ï 6%, ʩ ʜʝʚʷʪʦʛʦ ʛʦʜʘ 13,5%. ɽʱʝ ʦʜʥʦʡ 
ʥʝʤʘʣʦʚʘʞʥʦʡ ʣʴʛʦʪʦʡ ʷʚʣʷʝʪʩʷ ʚʦʟʤʦʞʥʦʩʪʴ ʧʦʣʫʯʝʥʠʷ ʚ ʘʨʝʥʜʫ ʟʝʤʝʣʴʥʦʛʦ ʫʯʘʩʪʢʘ, 

ʥʝʦʙʭʦʜʠʤʦʛʦ ʧʦʜ ʨʝʘʣʠʟʘʮʠʶ ʠʥʚʝʩʪʠʮʠʦʥʥʦʛʦ ʧʨʦʝʢʪʘ, ʙʝʟ ʪʦʨʛʦʚ. ʇʨʠ ʵʪʦʤ ʠʥʚʝʩʪʦʨ ʜʦʣʞʝʥ 

ʦʩʫʱʝʩʪʚʠʪʴ ʢʘʧʠʪʘʣʴʥʳʝ ʚʣʦʞʝʥʠʷ ʚ ʨʘʟʤʝʨʝ 3 ʤʣʥ., ʝʩʣʠ ʦʥ ʦʪʥʦʩʠʪʩʷ ʢ ʩʫʙʲʝʢʪʘʤ ʄʉʇ ʠʣʠ ʥʝ 
ʤʝʥʝʝ 30 ʤʣʥ. ʨʫʙ. ï ʝʩʣʠ ʵʪʦ ʢʨʫʧʥʳʡ ʙʠʟʥʝʩ. ʉʣʝʜʫʝʪ ʚʳʜʝʣʠʪʴ, ʯʪʦ ʧʦʜ ʢʘʧʠʪʘʣʴʥʳʤʠ 

ʚʣʦʞʝʥʠʷʤʠ ʟʜʝʩʴ ʧʦʜʨʘʟʫʤʝʚʘʶʪʩʷ çʯʠʩʪʳʝ ʠʥʚʝʩʪʠʮʠʠè ʚ ʦʩʥʦʚʥʳʝ ʩʨʝʜʩʪʚʘ - ʟʘ ʚʳʯʝʪʦʤ ʅɼʉ. 

ʀʥʬʦʨʤʘʮʠʦʥʥʦʡ ʩʠʩʪʝʤʦʡ, ʧʨʠʟʚʘʥʥʦʡ ʘʢʪʠʚʠʟʠʨʦʚʘʪʴ ʠʥʚʝʩʪʠʮʠʦʥʥʫʶ ʩʬʝʨʫ ʚ ʂʨʳʤʫ, 
ʷʚʣʷʝʪʩʷ ʩʘʡʪ invest-in-crimea.ru [5]. ɺ ʥʝʤ ʢʦʥʩʦʣʠʜʠʨʦʚʘʥʘ ʠʥʬʦʨʤʘʮʠʷ ʧʦ ʵʢʦʥʦʤʠʯʝʩʢʦʤʫ 

ʦʙʦʟʨʝʥʠʶ ʵʢʦʥʦʤʠʢʠ ʂʨʳʤʘ, ʧʨʦʛʨʘʤʤʘʤ ʛʦʩʧʦʜʜʝʨʞʢʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ ʠ ʠʥʚʝʩʪʦʨʦʚ, 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʢʦʥʩʘʣʪʠʥʛʦʚʳʤ ʢʦʤʧʘʥʠʷʤ, ʠʥʜʫʩʪʨʠʘʣʴʥʳʤ ʧʘʨʢʘʤ ʂʨʳʤʘ, ʠʥʚʝʩʪʠʮʠʦʥʥʳʤ 

ʧʨʝʜʣʦʞʝʥʠʷʤ, ʘ ʪʘʢʞʝ ʧʦ ʧʣʦʱʘʜʢʘʤ, ʥʘ ʢʦʪʦʨʳʭ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʠʥʚʝʩʪʦʨ ʤʦʞʝʪ ʨʝʘʣʠʟʦʚʘʪʴ 
ʩʚʦʡ ʧʨʦʝʢʪ. 

 

ɺʓɺʆɼʓ 
ʀʩʭʦʜʷ ʠʟ ʧʨʦʚʝʜʝʥʥʦʛʦ ʠʩʩʣʝʜʦʚʘʥʠʷ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜ, ʯʪʦ ʟʘ ʨʫʙʝʞʦʤ ʥʘʢʦʧʠʣʩʷ 

ʟʥʘʯʠʪʝʣʴʥʳʡ ʤʘʩʩʠʚ ʫʩʧʝʰʥʦʛʦ ʦʧʳʪʘ ʚ ʩʬʝʨʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ 

ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. ʆʩʥʦʚʥʳʤʠ ʥʘʧʨʘʚʣʝʥʠʷʤʠ ʧʦʜʜʝʨʞʢʠ ʷʚʣʷʶʪʩʷ: ʥʘʣʦʛʦʚʳʝ ʧʨʝʬʝʨʝʥʮʠʠ, 
ʣʴʛʦʪʥʦʝ ʢʨʝʜʠʪʦʚʘʥʠʝ, ʩʫʙʩʠʜʠʨʦʚʘʥʠʝ ʯʘʩʪʠ ʢʨʝʜʠʪʥʦʡ ʩʪʘʚʢʠ, ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʛʘʨʘʥʪʠʡ ʧʨʠ ʚʳʜʘʯʝ ʢʨʝʜʠʪʦʚ ʠ ʠʥʬʦʨʤʘʮʠʦʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʝʡ. 

ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ, ʚ ʈʦʩʩʠʠ ʦʪʤʝʯʘʝʪʩʷ ʧʦʣʦʞʠʪʝʣʴʥʘʷ ʪʝʥʜʝʥʮʠʷ ʚ ʩʬʝʨʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʦʜʜʝʨʞʢʠ ʠ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ. ʇʨʘʚʠʪʝʣʴʩʪʚʦʤ ʈʦʩʩʠʡʩʢʦʡ ʌʝʜʝʨʘʮʠʠ 
ʚʥʝʜʨʷʶʪʩʷ ʘʧʨʦʙʠʨʦʚʘʥʥʳʝ ʟʘ ʨʫʙʝʞʦʤ ʤʝʨʳ ʧʦʜʜʝʨʞʢʠ ʤʘʣʦʛʦ, ʩʨʝʜʥʝʛʦ ʠ ʢʨʫʧʥʦʛʦ ʙʠʟʥʝʩʘ. 

ʕʪʦ ʚʩʝ ʧʦʟʚʦʣʷʝʪ ʫʣʫʯʰʠʪʴ ʩʠʪʫʘʮʠʶ ʚ ʨʝʘʣʴʥʦʤ ʩʝʢʪʦʨʝ ʵʢʦʥʦʤʠʢʠ ʩʪʨʘʥʳ ʠ ʩʪʠʤʫʣʠʨʫʝʪ ʨʦʩʪ 

ɺɺʇ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʢʦʤʧʣʝʢʩ ʤʝʨ ʧʦʜʜʝʨʞʢʠ ʠʤʝʝʪ ʜʠʬʬʝʨʝʥʮʠʨʦʚʘʥʥʫʶ 
ʥʘʧʨʘʚʣʝʥʥʦʩʪʴ. ʂʘʢ ʠ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ, ʚ ʠʥʩʪʨʫʤʝʥʪʘʨʠʠ ʧʦʜʜʝʨʞʢʠ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ 



ʕʢʦʥʦʤʠʢʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ˉ 1 (66) 2018 ʛ. 
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ʧʨʝʦʙʣʘʜʘʝʪ ʣʴʛʦʪʥʦʝ ʢʨʝʜʠʪʦʚʘʥʠʝ ʠ ʩʫʙʩʠʜʠʨʦʚʘʥʠʝ ʧʨʦʮʝʥʪʥʦʡ ʩʪʘʚʢʠ, ʦʜʥʘʢʦ, ʥʘʠʙʦʣʝʝ 

ʠʥʪʝʨʝʩʥʳʤʠ ʜʣʷ ʨʝʘʣʴʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʘ ʥʝ ʪʦʣʴʢʦ ʜʣʷ ʟʘʧʫʩʢʘ ʧʨʦʠʟʚʦʜʩʪʚʘ, ʷʚʣʷʶʪʩʷ ʩʚʦʙʦʜʥʳʝ 

ʵʢʦʥʦʤʠʯʝʩʢʠʝ ʟʦʥʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʷʶʪ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʶ ʩʥʠʟʠʪʴ ʥʘʣʦʛʦʚʫʶ ʥʘʛʨʫʟʢʫ ʥʘ ʩʚʦʝ 

ʧʨʝʜʧʨʠʷʪʠʝ ʠ ʫʩʢʦʨʠʪʴ ʩʨʦʢ ʦʢʫʧʘʝʤʦʩʪʠ ʠʥʚʝʩʪʠʮʠʡ, ʯʪʦ ʚ ʩʚʦʶ ʦʯʝʨʝʜʴ ʦʢʘʟʳʚʘʝʪ 
ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʳʡ ʵʬʬʝʢʪ ï ʠʥʚʝʩʪʦʨ ʨʘʩʰʠʨʷʝʪ ʩʚʦʡ ʙʠʟʥʝʩ, ʠʥʚʝʩʪʠʨʫʷ ʥʦʚʳʝ ʦʙʲʝʤʳ 

ʩʦʙʩʪʚʝʥʥʳʭ ʩʨʝʜʩʪʚ ʠ ʩʦʟʜʘʚʘʷ ʥʦʚʳʝ ʨʘʙʦʯʠʝ ʤʝʩʪʘ. 

ɺʤʝʩʪʝ ʩ ʪʝʤ, ʠʤʝʝʪʩʷ ʨʷʜ ʧʨʦʙʣʝʤ ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʮʝʣʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʚ 
ʦʙʣʘʩʪʠ ʨʘʟʚʠʪʠʷ ʠ ʧʦʜʜʝʨʞʢʠ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ:  

1) ʥʘʣʠʯʠʝ ʩʝʨʴʝʟʥʳʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʣʦʛʠʩʪʠʯʝʩʢʠʭ ʧʨʦʙʣʝʤ ʟʘʤʝʜʣʷʶʪ ʪʝʤʧʳ 

ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ;  
2) ʩʘʥʢʮʠʦʥʥʦʝ ʜʘʚʣʝʥʠʝ, ʜʦʨʦʛʦʚʠʟʥʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʩʳʨʴʷ ʠ ʤʘʪʝʨʠʘʣʦʚ ʜʣʷ 

ʧʨʦʠʟʚʦʜʩʪʚʘ, ʧʨʠʚʦʜʷʪ ʢ ʪʦʤʫ, ʯʪʦ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʨʝʩʧʫʙʣʠʢʠ ʥʝʜʦʩʪʘʪʦʯʥʦ ʨʘʟʚʠʪʘ ʢʦʥʢʫʨʝʥʮʠʷ;  

3) ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʦʛʨʘʥʠʯʝʥʠʷ, ʪʘʢʠʝ ʢʘʢ ʵʣʝʢʪʨʠʯʝʩʪʚʦ ʠ ʛʘʟ, ʧʨʠʚʦʜʷʪ ʢ ʩʣʝʜʩʪʚʠʶ 

ʪʦʛʦ, ʯʪʦ ʢʨʫʧʥʳʝ ʧʨʝʜʧʨʠʷʪʠʷ ʠʣʠ ʨʝʩʫʨʩʦʸʤʢʠʝ ʧʨʝʜʧʨʠʷʪʠʷ ʥʝ ʤʦʛʫʪ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʩʚʦʠ 
ʧʨʦʝʢʪʳ, ʚʚʠʜʫ ʜʝʬʠʮʠʪʥʦʩʪʠ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʳ ʂʨʳʤʘ ʠ ʦʪʩʫʪʩʪʚʠʷ ʧʦʣʥʦʡ ʛʘʟʠʬʠʢʘʮʠʠ 

ʨʝʛʠʦʥʘ;  

4) ʭʘʦʪʠʯʥʦʝ, ʙʝʟʦʩʥʦʚʘʪʝʣʴʥʦʝ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʝ, ʢʦʪʦʨʦʝ ʧʨʠʚʦʜʠʪ ʢ ʥʝʦʙʦʩʥʦʚʘʥʥʦʤʫ 
ʨʦʩʪʫ ʮʝʥ ʢʘʢ ʥʘ ʧʨʦʜʫʢʮʠʶ, ʪʘʢ ʠ ʥʘ ʫʩʣʫʛʠ, ʘ ʪʘʢʞʝ ʩʥʠʞʘʝʪ ʧʦʪʝʥʮʠʘʣʴʥʳʡ ʩʧʨʦʩ ʠ 

ʧʦʪʨʝʙʣʝʥʠʝ;  

5) ʯʨʝʟʤʝʨʥʘʷ ʙʶʨʦʢʨʘʪʠʟʘʮʠʷ ʧʨʦʮʝʩʩʦʚ ʨʝʛʠʩʪʨʘʮʠʠ ʠ ʧʦʣʫʯʝʥʠʷ ʣʴʛʦʪ ʚ ʦʙʣʘʩʪʠ 
ʧʦʜʜʝʨʞʢʠ ʙʠʟʥʝʩʘ ʩʦ ʩʪʦʨʦʥʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʦʨʛʘʥʦʚ ʚʣʘʩʪʠ ʚʝʜʸʪ ʢ ʩʥʠʞʝʥʠʶ ʢʦʣʠʯʝʩʪʚʘ 

ʧʦʪʝʥʮʠʘʣʴʥʳʭ ʠʥʚʝʩʪʦʨʦʚ, ʦʩʦʙʝʥʥʦ ʜʣʷ ʨʘʟʚʠʪʠʷ ʤʘʣʦʛʦ ʙʠʟʥʝʩʘ ʠ ʠʥʪʝʛʨʠʨʦʚʘʥʥʳʭ ʩʪʨʫʢʪʫʨ. 

 

ʇɽʈʉʇɽʂʊʀɺʓ ɼɸʃʔʅɽʁʐʀʍ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ɺ ʧʦʩʣʝʜʫʶʱʠʭ ʠʩʩʣʝʜʦʚʘʥʠʷʭ ʧʣʘʥʠʨʫʝʪʩʷ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦ ʦʩʚʝʪʠʪʴ ʧʦʩʪʘʚʣʝʥʥʳʝ ʚʦʧʨʦʩʳ 

ʠ ʩʬʦʨʤʠʨʦʚʘʪʴ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʨʘʟʨʘʙʦʪʢʝ ʵʬʬʝʢʪʠʚʥʦʛʦ ʤʝʭʘʥʠʟʤʘ ʧʦʜʜʝʨʞʢʠ ʠ 

ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʥʠʤʘʪʝʣʴʩʪʚʘ ʥʘ ʪʝʨʨʠʪʦʨʠʠ ʈʝʩʧʫʙʣʠʢʠ ʂʨʳʤ. 
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Annotation. The article examined the experience of successful government regulation and business support. It is revealed that the 
foreign tools, aimed at enhancing entrepreneurship, successfully used in the Russian economic system. There is a complex of 
differentiated programs of business support. At the same time, there are certain problems connected with the fulfillment of the set goals 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʨʦʩʩʠʡʩʢʠʡ ʨʳʥʦʢ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʠʩʧʳʪʳʚʘʝʪ ʩʪʨʫʢʪʫʨʥʳʝ ʜʠʩʙʘʣʘʥʩʳ, ʚʳʟʚʘʥʥʳʝ 
ʥʝʩʦʚʝʨʰʝʥʥʳʤ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ ʦʪʨʘʩʣʠ. ʇʦʤʠʤʦ ʪʝʢʫʱʠʭ ʧʨʦʙʣʝʤ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʝʨʝʜ ʛʘʟʦʚʦʡ 
ʧʨʦʤʳʰʣʝʥʥʦʩʪʴʶ ʚʦʟʥʠʢʘʶʪ ʥʦʚʳʝ ʚʳʟʦʚʳ, ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʠʟʤʝʥʝʥʠʝʤ ʩʳʨʴʝʚʦʡ ʙʘʟʳ ʠ ʩʘʥʢʮʠʦʥʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, 
ʚʚʝʜʝʥʥʳʤʠ ʩʦ ʩʪʦʨʦʥʳ ʟʘʧʘʜʥʳʭ ʩʪʨʘʥ. ɺ ʜʘʥʥʦʡ ʨʘʙʦʪʝ ʠʩʩʣʝʜʦʚʘʥʳ ʦʩʥʦʚʥʳʝ ʥʘʧʨʘʚʣʝʥʠʷ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ, ʧʨʦʪʠʚʦʜʝʡʩʪʚʫʶʱʠʝ ʥʝʛʘʪʠʚʥʳʤ ʪʝʥʜʝʥʮʠʷʤ. ʎʝʣʴʶ ʨʘʙʦʪʳ 

ʷʚʣʷʣʘʩʴ ʨʘʟʨʘʙʦʪʢʘ ʥʘʫʯʥʦ-ʦʙʦʩʥʦʚʘʥʥʳʭ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʦʩʩʠʡʩʢʦʡ ʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ 
ʟʘ ʩʯʝʪ ʤʝʪʦʜʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ɼʣʷ ʜʦʩʪʠʞʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʧʨʦʚʝʜʝʥʘ ʜʝʢʦʤʧʦʟʠʮʠʷ ʦʙʱʝʛʦ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʧʨʦʮʝʩʩʘ ʜʦ ʦʩʥʦʚʥʳʭ ʙʠʟʥʝʩ-ʩʝʛʤʝʥʪʦʚ ʠ ʧʨʝʜʣʦʞʝʥʳ ʤʝʭʘʥʠʟʤʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʠʭ ʜʝʷʪʝʣʴʥʦʩʪʠ. ɺ 
ʨʝʟʫʣʴʪʘʪʝ ʚʳʧʦʣʥʝʥʥʦʛʦ ʘʥʘʣʠʟʘ ʨʘʟʨʘʙʦʪʘʥʳ ʘʚʪʦʨʩʢʠʝ ʧʦʜʭʦʜʳ ʢ ʧʦʚʳʰʝʥʠʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ. 
ʈʝʟʫʣʴʪʘʪʳ ʨʘʙʦʪʳ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ 
ʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 
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*ʉʪʘʪʴʷ ʧʫʙʣʠʢʫʝʪʩʷ ʧʨʠ ʧʦʜʜʝʨʞʢʝ ʛʨʘʥʪʘ ʈʦʩʩʠʡʩʢʦʛʦ ʬʦʥʜʘ ʬʫʥʜʘʤʝʥʪʘʣʴʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ 

(ʈʌʌʀ) çʇʨʦʙʣʝʤʳ ʢʦʥʬʠʛʫʨʘʮʠʠ ʛʣʦʙʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ XXI ʚʝʢʘ: ʠʜʝʷ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ 

ʧʨʦʛʨʝʩʩʘ ʠ ʚʦʟʤʦʞʥʳʝ ʠʥʪʝʨʧʨʝʪʘʮʠʠ, ˉ 18-010-00877 Aè. 

 

ɺɺɽɼɽʅʀɽ 

ʉʦʚʨʝʤʝʥʥʦʝ ʩʦʩʪʦʷʥʠʝ ʨʦʩʩʠʡʩʢʦʡ ʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʨʷʜʦʤ ʥʝʛʘʪʠʚʥʳʭ 

ʪʝʥʜʝʥʮʠʡ, ʫʩʧʝʰʥʦʝ ʧʨʦʪʠʚʦʜʝʡʩʪʚʠʝ ʢʦʪʦʨʳʤ ʚʦʟʤʦʞʥʦ ʪʦʣʴʢʦ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʚʟʚʝʰʝʥʥʦʛʦ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ. ʆʩʥʦʚʥʦʡ ʬʫʥʜʘʤʝʥʪʘʣʴʥʦʡ ʧʨʦʙʣʝʤʦʡ ʷʚʣʷʝʪʩʷ ʧʝʨʝʭʦʜ ʦʪ 

ʨʘʟʨʘʙʦʪʢʠ ʚʳʩʦʢʦʨʝʥʪʘʙʝʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʢ ʥʠʟʢʦʜʦʭʦʜʥʳʤ ʟʘʧʘʩʘʤ. 

ɼʣʷ ʥʘʜʝʞʥʦʛʦ ʩʥʘʙʞʝʥʠʷ ʧʦʪʨʝʙʠʪʝʣʝʡ ʨʦʩʩʠʡʩʢʦʛʦ ʛʘʟʘ ʥʝʦʙʭʦʜʠʤʦ ʦʙʝʩʧʝʯʠʪʴ ʩʦʦʪʚʝʪʩʪʚʠʝ 
ʦʙʲʝʤʦʚ ʜʦʙʳʯʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʩʧʨʦʩʫ, ʢʦʪʦʨʳʡ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ ʠʤʝʝʪ ʪʝʥʜʝʥʮʠʶ ʢ ʨʦʩʪʫ [1]. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʚ ʈʦʩʩʠʠ, ʧʨʝʜʩʪʘʚʣʝʥʥʦʝ ʥʘ ʨʠʩʫʥʢʝ 1, ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʧʨʠʙʣʠʟʠʪʝʣʴʥʦ 

ʦʜʥʠʤ ʫʨʦʚʥʝʤ. ʆʜʥʘʢʦ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʣʠʥʝʡʥʦʡ ʬʠʣʴʪʨʘʮʠʠ ʧʦ ʪʨʝʤ ʪʦʯʢʘʤ ʧʨʠʚʦʜʠʪ ʢ 

ʥʝʙʣʘʛʦʧʨʠʷʪʥʦʤʫ ʧʨʦʛʥʦʟʫ ʦʙʲʝʤʦʚ ʜʦʙʳʯʠ ʚ ʧʝʨʩʧʝʢʪʠʚʥʦʤ ʧʝʨʠʦʜʝ. 

ʈʠʩ. 1. ʆʙʲʝʤʳ ʜʦʙʳʯʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʚ ʈʦʩʩʠʠ, ʤʣʨʜ. ʤ3  

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʥʘ ʦʩʥʦʚʝ BP Statistical Review of World Energy [1]  
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ɼʣʷ ʧʦʜʜʝʨʞʘʥʠʷ ʜʦʩʪʠʛʥʫʪʦʛʦ ʫʨʦʚʥʷ ʜʦʙʳʯʠ ʠ ʦʙʝʩʧʝʯʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʝʛʦ ʧʦʚʳʰʝʥʠʷ 
ʥʝʦʙʭʦʜʠʤʦ ʚʢʣʶʯʝʥʠʝ ʚ ʨʘʟʨʘʙʦʪʢʫ ʥʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ. ʅʦʚʳʝ ʟʘʣʝʞʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʟʘʯʘʩʪʫʶ 

ʨʘʩʧʦʣʦʞʝʥʳ ʚ ʪʨʫʜʥʦʜʦʩʪʫʧʥʳʭ ʨʘʡʦʥʘʭ, ʜʣʷ ʦʩʚʦʝʥʠʷ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʳ ʥʦʚʳʝ ʪʝʭʥʠʢʘ ʠ 

ʪʝʭʥʦʣʦʛʠʠ [2]. ɺʦʟʤʦʞʥʦʩʪʴ ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʡ ʤʦʜʝʨʥʠʟʘʮʠʠ ʠ ʨʘʩʰʠʨʝʥʠʷ ʧʨʦʠʟʚʦʜʩʪʚ ʦʩʣʦʞʥʷʝʪʩʷ 
ʪʝʢʫʱʝʡ ʜʠʥʘʤʠʢʦʡ ʮʝʥ ʥʘ ʛʘʟ ʥʘ ʦʩʥʦʚʥʳʭ ʨʳʥʢʘʭ ʩʙʳʪʘ (ʨʠʩ. 2). 

ʈʠʩ. 2. ɼʠʥʘʤʠʢʘ ʮʝʥ ʥʘ ʧʨʠʨʦʜʥʳʡ ʛʘʟ ʥʘ ʤʠʨʦʚʳʭ ʨʳʥʢʘʭ, $/BTUĀ10-6 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʥʘ ʦʩʥʦʚʝ BP Statistical Review of World Energy [1]  
 

ʅʦʚʳʝ ʤʝʩʪʦʨʦʞʜʝʥʠʷ ʘʨʢʪʠʯʝʩʢʦʛʦ ʰʝʣʴʬʘ ʠʛʨʘʶʪ ʦʩʦʙʫʶ ʨʦʣʴ ʚ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʝ 

ʦʪʝʯʝʩʪʚʝʥʥʦʡ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨʴʝʚʦʡ ʙʘʟʳ, ʦʜʥʘʢʦ ʜʠʢʪʫʶʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʨʠʤʝʥʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ 

ʦʙʲʝʢʪʦʚ, ʦʪʝʯʝʩʪʚʝʥʥʳʝ ʦʙʨʘʟʮʳ ʢʦʪʦʨʳʭ ʚ ʥʘʩʪʦʷʱʝʝ ʚʨʝʤʷ ʦʪʩʫʪʩʪʚʫʶʪ [3]. ʂʨʦʤʝ ʵʪʦʛʦ ʦʯʝʚʠʜʥʘ 
ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʫʯʝʪʘ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʬʘʢʪʦʨʦʚ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʰʝʣʴʬʦʚʳʭ ʟʘʣʝʞʝʡ, ʯʪʦ ʜʦʣʞʥʦ ʥʘʡʪʠ 

ʦʪʨʘʞʝʥʠʝ ʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʠ ʦʪʨʘʩʣʠ. 

ɼʨʫʛʘʷ ʦʙʲʝʢʪʠʚʥʘʷ ʪʝʭʥʦʣʦʛʠʯʝʩʢʘ ̫ ʩʣʦʞʥʦʩʪʴ ʩʚʷʟʘʥʘ ʩ ʛʦʜʦʚʦʡ ʥʝʨʘʚʥʦʤʝʨʥʦʩʪʴʶ 
ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ, ʜʠʥʘʤʠʢʘ ʢʦʪʦʨʦʡ ʧʦʯʪʠ ʧʦʣʥʦʩʪʴʶ ʧʦʚʪʦʨʷʝʪ ʠʟʤʝʥʝʥʠʝ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʧʦ ʤʝʩʷʮʘʤ (ʨʠʩ. 3). ɿʘʜʘʯʠ ʧʦ ʧʦʢʨʳʪʠʶ ʤʘʢʩʠʤʘʣʴʥʳʭ ʧʠʢʦʚʳʭ ʥʘʛʨʫʟʦʢ ʠ 

ʩʦʦʪʚʝʪʩʪʚʝʥʥʦ ʙʨʝʤʷ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʵʢʩʧʣʫʘʪʘʮʠʠ ʇʍɻ ʠ ʚʘʨʴʠʨʦʚʘʥʠʷ ʨʝʞʠʤʦʚ ʨʘʙʦʪʳ ʛʘʟʦʚʳʭ 
ʧʨʦʤʳʩʣʦʚ ʣʦʞʘʪʩʷ ʥʘ ʇɸʆ çɻʘʟʧʨʦʤè [4]. ʅʝʟʘʚʠʩʠʤʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʤʦʛʫʪ 

ʦʩʫʱʝʩʪʚʣʷʪʴ ʩʚʦʡ ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʡ ʧʨʦʮʝʩʩ ʚ ʥʦʨʤʘʣʴʥʦʤ ʨʝʞʠʤʝ. 

ʈʠʩ. 3. ʅʝʨʘʚʥʦʤʝʨʥʦʩʪʴ ʧʦʪʨʝʙʣʝʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ (ɸ) ʠ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ (ɹ) ʚ ʈʦʩʩʠʠ ʚ 2015 ʛ. 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʥʘ ʦʩʥʦʚʝ ʜʘʥʥʳʭ ʄʠʥʵʥʝʨʛʦ [5]  

 
ʂʨʦʤʝ ʦʙʲʝʢʪʠʚʥʳʭ ʬʘʢʪʦʨʦʚ ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʦʡ ʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʩʫʱʝʩʪʚʫʪʁ ʜʠʩʙʘʣʘʥʩ,r 

ʚʳʟʚʘʥʥʳʭ ʪʝʢʫʱʠʤ ʨʝʛʫʣʠʨʦʚʘʥʠʝʤ. ʅʘʧʨʠʤʝʨ, ʇɸʆ çɻʘʟʧʨʦʤè ʚʳʥʫʞʜʝʥ ʧʨʦʜʘʚʘʪʴ ʧʨʠʨʦʜʥʳʡ ʛʘʟ 

ʧʦ ʨʝʛʫʣʠʨʫʝʤʳʤ ʌʉʊ ʮʝʥʘʤ [6], ʧʨʠʯʝʤ ʟʥʘʯʠʪʝʣʴʥʘʷ ʜʦʣʷ ʧʦʩʪʘʚʦʢ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʧʨʠʭʦʜʠʪʩʷ ʥʘ 
ʥʠʟʢʦʜʦʭʦʜʥʳʡ ʩʝʛʤʝʥʪ ï ʥʘʩʝʣʝʥʠʝ. ʅʝʟʘʚʠʩʠʤʳʝ ʧʨʦʠʟʚʦʜʠʪʝʣʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʚ ʈʦʩʩʠʠ ʤʦʛʫʪ 

ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʧʨʦʜʫʢʮʠʶ ʧʦ ʩʚʦʙʦʜʥʳʤ ʮʝʥʘʤ, ʚ ʩʚʷʟʠ, ʩ ʯʝʤ ʚ ʩʪʨʫʢʪʫʨʝ ʠʭ ʧʦʩʪʘʚʦʢ ʧʨʝʦʙʣʘʜʘʶʪ 

ʢʨʫʧʥʳʝ ʧʨʦʤʳʰʣʝʥʥʳʝ ʧʦʪʨʝʙʠʪʝʣʠ [7]. ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʜʣʷ ʈʦʩʩʠʠ ʘʢʪʫʘʣʴʥʳ ʪʘʢʞʝ ʧʨʦʙʣʝʤʳ 
ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ ʚ ʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ. 
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ʆʪʤʝʯʝʥʥʳʝ ʦʩʦʙʝʥʥʦʩʪʠ ʨʦʩʩʠʡʩʢʦʡ ʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʩʚʠʜʝʪʝʣʴʩʪʚʫʶʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ 
ʠʟʤʝʥʝʥʠʷ ʪʝʢʫʱʝʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʣʠʪʠʢʠ ʧʦ ʨʝʛʫʣʠʨʦʚʘʥʠʶ ʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

 

ɸʅɸʃʀɿ ʇʋɹʃʀʂɸʎʀʁ, ʄɸʊɽʈʀɸʃʆɺ, ʄɽʊʆɼʆɺ 
ʇʨʦʙʣʝʤʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʝʩʪʝʩʪʚʝʥʥʳʭ ʤʦʥʦʧʦʣʠʡ ʚ ʮʝʣʦʤ ʠ ʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʚ 

ʯʘʩʪʥʦʩʪʠ ʩʪʘʥʦʚʠʣʠʩʴ ʧʨʝʜʤʝʪʦʤ ʨʘʩʩʤʦʪʨʝʥʠʷ ʤʥʦʛʦʯʠʩʣʝʥʥʳʭ ʧʫʙʣʠʢʘʮʠʡ ʚ ʨʦʩʩʠʡʩʢʦʡ ʧʝʯʘʪʠ. 

ɹʦʣʴʰʠʥʩʪʚʦ ʨʘʙʦʪ ʧʦʩʚʷʱʝʥʦ ʨʘʟʚʠʪʠʶ ʢʦʥʢʫʨʝʥʮʠʠ ʥʘ ʛʘʟʦʚʦʤ ʨʳʥʢʝ, ʪʝʦʨʝʪʠʯʝʩʢʠʤ ʘʩʧʝʢʪʘʤ 
ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ ʤʦʜʝʨʥʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚ ʠ ʧʨʦʙʣʝʤʘʤ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʧʨʠʨʦʜʥʳʡ ʛʘʟ ʠ 

ʧʨʦʜʫʢʪʳ ʝʛʦ ʧʝʨʝʨʘʙʦʪʢʠ. 

ɹʣʘʛʦʜʘʨʷ ʨʦʩʪʫ ʮʝʥ ʥʘ ʵʥʝʨʛʦʥʦʩʠʪʝʣʠ, ʚ ʦʙʱʝʤ, ʠ ʧʨʠʨʦʜʥʳʡ ʛʘʟ, ʚ ʯʘʩʪʥʦʩʪʠ, ʚ ʥʘʯʘʣʝ XXI  ʚʝʢʘ 

ʫʜʘʣʦʩʴ ʧʨʦʚʝʩʪʠ ʰʠʨʦʢʦʤʘʩʰʪʘʙʥʫʶ ʤʦʜʝʨʥʠʟʘʮʠʶ, ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʠ ʪʝʭʥʠʯʝʩʢʦʝ ʧʝʨʝʚʦʦʨʫʞʝʥʠʝ 
ʦʙʲʝʢʪʦʚ ʊʕʂ. ɺ ʜʘʣʴʥʝʡʰʝʤ ʥʘ ʧʝʨʚʦʝ ʤʝʩʪʦ ʚʳʰʣʦ ʧʦʚʳʰʝʥʠʝ ʫʨʦʚʥʷ ʞʠʟʥʠ ʥʘʩʝʣʝʥʠʷ ʠ ʨʘʟʚʠʪʠʝ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʥʘ ʤʠʨʦʚʳʭ ʨʳʥʢʘʭ ʟʘ ʩʯʝʪ ʩʥʠʞʝʥʠʷ ʠʭ 

ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ ʥʘ ʵʥʝʨʛʠʶ. ɺ ʪʦ ʞʝ ʚʨʝʤʷ ʜʣʷ ʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʞʝʩʪʢʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʮʝʥ 
ʧʨʠʚʝʣʦ ʢ ʥʝʢʦʪʦʨʦʤʫ ʟʘʩʪʦʶ. ʊʘʢ, ʚ ʪʝʢʫʱʝʡ ʤʦʜʝʣʠ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ ʩʪʦʠʤʦʩʪʴ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʜʣʷ 

ʥʘʩʝʣʝʥʠʷ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʩʫʱʝʩʪʚʝʥʥʦ ʨʘʟʣʠʯʘʝʪʩʷ (ʨʠʩ. 4), ʯʪʦ ʩʥʠʞʘʝʪ ʩʪʠʤʫʣʳ ʜʣʷ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʛʘʟʘ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʧʨʦʝʢʪʳ ʧʦ ʨʘʟʚʠʪʠʶ ʨʝʛʠʦʥʘʣʴʥʳʭ ʩʠʩʪʝʤ ʛʘʟʦʩʥʘʙʞʝʥʠʷ, 
ʛʘʟʠʬʠʮʠʨʦʚʘʪʴ ʦʪʜʘʣʝʥʥʳʝ ʥʘʩʝʣʝʥʥʳʝ ʧʫʥʢʪʳ ʠ ʚ ʮʝʣʦʤ ʥʝ ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʧʨʘʚʝʜʣʠʚʦʡ ʨʳʥʦʯʥʦʡ 

ʤʦʜʝʣʠ. 

 
ʈʠʩ. 4. ɼʠʥʘʤʠʢʘ ʮʝʥ ʥʘ ʧʨʠʨʦʜʥʳʡ ʛʘʟ ʜʣʷ ʥʘʩʝʣʝʥʠʷ ʠ ʧʨʦʤʳʰʣʝʥʥʳʭ ʧʨʝʜʧʨʠʷʪʠʡ ʚ ʄʦʩʢʚʝ, ʨʫʙ./1000 ʤ3 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʥʘ ʦʩʥʦʚʝ ʧʨʠʢʘʟʦʚ ʌʉʊ ʟʘ 2010-2017 ʛʛ. [6]  

 

ʂʦʣʣʝʢʪʠʚ ʘʚʪʦʨʦʚ ʚ ʨʘʙʦʪʝ [8] ʧʦʢʘʟʳʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʝʨʝʭʦʜʘ ʦʪ ʪʝʢʫʱʝʡ ʤʦʜʝʣʠ 

ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʧʨʠʨʦʜʥʳʡ ʛʘʟ ʢ ʨʝʛʫʣʠʨʫʝʤʦʤʫ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʶ ʥʘ ʦʙʱʝʩʪʚʝʥʥʦ ʦʧʪʠʤʘʣʴʥʦʤ 

ʫʨʦʚʥʝ ʩ ʧʝʨʩʧʝʢʪʠʚʥʦʡ ʨʝʘʣʠʟʘʮʠʝʡ ʚʘʨʠʘʥʪʘ ʩ ʜʦʣʛʦʩʨʦʯʥʳʤʠ ʢʦʥʪʨʘʢʪʘʤʠ ʧʣʶʩ ʙʠʨʞʝʚʳʤ 
ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʝʤ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ ʵʪʦ ʜʦʣʞʥʦ ʧʨʠʚʝʩʪʠ ʢ ʚʳʨʘʚʥʠʚʘʥʠʶ ʜʦʭʦʜʥʦʩʪʠ ʧʦʩʪʘʚʦʢ ʛʘʟʘ 

ʧʦʪʨʝʙʠʪʝʣʷʤ ʨʘʟʣʠʯʥʳʭ ʢʘʪʝʛʦʨʠʡ, ʢʦʪʦʨʦʝ, ʦʜʥʘʢʦ, ʧʨʦʠʩʭʦʜʠʪ ʠ ʚ ʩʦʚʨʝʤʝʥʥʦʡ ʤʦʜʝʣʠ 

ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ ʟʘ ʩʯʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ (ʨʠʩ. 5). 
ʕʪʠ ʤʝʨʳ ʜʦʣʞʥʳ ʧʦʟʚʦʣʠʪʴ ʥʠʚʝʣʠʨʦʚʘʪʴ ʥʝʛʘʪʠʚʥʫʶ ʛʝʦʧʦʣʠʪʠʯʝʩʢʫʶ ʩʠʪʫʘʮʠʶ ʠ ʨʝʘʣʠʟʦʚʘʪʴ 

ʥʦʚʫʶ ʤʦʜʝʣʴ ʨʦʩʪʘ ʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, ʯʪʦ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʥʝʩʝʥʠʷ 

ʠʟʤʝʥʝʥʠʡ ʚ ʮʝʣʝʚʫʶ ʤʦʜʝʣʴ ʦʪʨʘʩʣʠ ʥʘʟʨʝʣʘ ʜʘʚʥʦ ʠ ʷʚʣʷʣʘʩʴ ʧʨʝʜʤʝʪʦʤ ʨʷʜʘ ʧʫʙʣʠʢʘʮʠʡ ʚ 
ʘʚʪʦʨʠʪʝʪʥʳʭ ʠʟʜʘʥʠʷʭ [9, 10]. ʉʦʚʨʝʤʝʥʥʘʷ ʤʦʜʝʣʴ ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʦʡ ʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ 

ʧʦʢʘʟʳʚʘʝʪ ʥʠʟʢʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ, ʚʳʨʘʞʘʶʱʫʶʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʚ ʬʠʥʘʥʩʦʚʳʭ ʧʦʢʘʟʘʪʝʣʷʭ 

ʜʝʷʪʝʣʴʥʦʩʪʠ ʢʨʫʧʥʝʡʰʝʛʦ ʠʛʨʦʢʘ ʨʳʥʢʘ ʇɸʆ çɻʘʟʧʨʦʤè (ʨʠʩ. 6). ʊʝʢʫʱʝʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʦʪʨʘʩʣʠ ʚ 

ʫʩʣʦʚʠʷʭ ʦʪʤʝʯʝʥʥʳʭ ʩʣʦʞʥʦʩʪʝʡ ʧʨʠʚʦʜʠʪ ʢ ʪʦʤʫ, ʯʪʦ, ʥʝʩʤʦʪʨʷ ʥʘ ʨʦʩʪ ʚʘʣʦʚʦʡ ʚʳʨʫʯʢʠ ʦʪ 
ʨʝʘʣʠʟʘʮʠʠ, EBITDA ʠ ʧʨʠʙʳʣʴ ʦʪ ʧʨʦʜʘʞ ʭʘʨʘʢʪʝʨʠʟʫʶʪʩʷ ʪʨʝʥʜʦʤ ʥʘ ʩʥʠʞʝʥʠʝ. 

ʊʝʦʨʝʪʠʯʝʩʢʠʝ ʧʨʝʜʧʦʩʳʣʢʠ ʬʦʨʤʠʨʦʚʘʥʠʷ ʪʘʢʦʡ ʤʦʜʝʣʠ (ʤʦʜʝʨʥʠʟʘʮʠʷ ʦʙʲʝʢʪʦʚ, ʚʦʩʧʦʣʥʝʥʠʝ 

ʨʝʩʫʨʩʥʦʡ ʙʘʟʳ, ʧʨʦʙʣʝʤʳ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ ʠ ʧʨʦʯʠʝ) ʚʝʨʥʦ ʧʦʩʪʘʚʣʝʥʳ ʚ ʨʘʙʦʪʝ [12]. ʌʦʨʤʠʨʦʚʘʥʠʝ 
ʩʦʦʪʚʝʪʩʪʚʫʶʱʝʛʦ ʦʨʛʘʥʠʟʘʮʠʦʥʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʤʝʭʘʥʠʟʤʘ ʫʧʨʘʚʣʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʷʤʠ ʛʘʟʦʚʦʡ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʧʨʝʜʣʦʞʝʥʦ ʘʚʪʦʨʘʤʠ [13]. ʈʝʣʝʚʘʥʪʥʳʡ ʟʘʨʫʙʝʞʥʳʡ ʦʧʳʪ ʧʨʦʘʥʘʣʠʟʠʨʦʚʘʣʘ 

ʀ.ɸ. ɻʦʣʴʜʝʥʙʝʨʛ [14]. 
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 ʈʠʩ. 5. ʎʝʧʥʳʝ ʠʥʜʝʢʩʳ ʨʦʩʪʘ ʮʝʥ ʥʘ ʧʨʠʨʦʜʥʳʡ ʛʘʟ ʚ ʄʦʩʢʚʝ
 

ʀʩʪʦʯʥʠʢ: ʨʘʩʩʯʠʪʘʥʦ ʥʘ ʦʩʥʦʚʝ ʧʨʠʢʘʟʦʚ ʌʉʊ ʟʘ 2010-2017 ʛʛ. [6] 

 

 ʈʠʩ. 6. ʌʠʥʘʥʩʦʚʳʝ ʨʝʟʫʣʴʪʘʪʳ ʜʝʷʪʝʣʴʥʦʩʪʠ ʇɸʆ çɻʘʟʧʨʦʤè ʧʦ ʄʉʌʆ, ʤʣʥ. ʨʫʙ.
 

ʀʩʪʦʯʥʠʢ: ʩʦʩʪʘʚʣʝʥʦ ʥʘ ʦʩʥʦʚʝ ʛʦʜʦʚʳʭ ʦʪʯʝʪʦʚ ʇɸʆ çɻʘʟʧʨʦʤè [11]  

 

ʆʜʥʘʢʦ ʜʦ ʥʘʩʪʦʷʱʝʛʦ ʚʨʝʤʝʥʠ ʚ ʧʝʯʘʪʠ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʳ ʨʘʙʦʪʳ, ʢʦʤʧʣʝʢʩʥʦ ʦʭʚʘʪʳʚʘʶʱʠʝ 
ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʚʩʝʭ ʙʠʟʥʝʩ-ʩʝʛʤʝʥʪʦʚ ʨʦʩʩʠʡʩʢʦʡ ʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠ ʧʨʝʜʣʘʛʘʶʱʠʝ 

ʧʨʘʢʪʠʯʝʩʢʠʝ ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʦʙʝʩʧʝʯʝʥʠʶ ʧʝʨʝʭʦʜʘ ʢ ʥʠʟʢʦʨʝʥʪʘʙʝʣʴʥʳʤ ʟʘʧʘʩʘʤ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʠ 

ʤʠʥʠʤʠʟʘʮʠʠ ʥʝʛʘʪʠʚʥʳʭ ʧʦʩʣʝʜʩʪʚʠʡ ʬʠʥʘʥʩʦʚʳʭ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʦʛʨʘʥʠʯʝʥʠʡ ʩʦ ʩʪʦʨʦʥʳ 

ʟʘʧʘʜʥʳʭ ʩʪʨʘʥ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦʙ ʘʢʪʫʘʣʴʥʦʩʪʠ ʚʳʙʨʘʥʥʦʡ ʪʝʤʘʪʠʢʠ ʥʘʩʪʦʷʱʝʡ ʩʪʘʪʴʠ. 

 

ʎɽʃʔ ʀ ʇʆʉʊɸʅʆɺʂɸ ɿɸɼɸʏʀ ʀʉʉʃɽɼʆɺɸʅʀʗ 

ɺ ʩʚʷʟʠ ʩ ʚʳʰʝʠʟʣʦʞʝʥʥʳʤʠ ʧʨʦʙʣʝʤʘʤʠ ʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʥʝʦʙʭʦʜʠʤʳ ʠʟʤʝʥʝʥʠʷ ʚ ʝʝ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʤ ʨʝʛʫʣʠʨʦʚʘʥʠʠ, ʥʘʧʨʘʚʣʝʥʥʳʝ ʥʘ ʧʦʚʳʰʝʥʠʝ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʦʩʩʠʡʩʢʦʡ 

ʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ. 

ɼʦʩʪʠʞʝʥʠʝ ʧʦʩʪʘʚʣʝʥʥʦʡ ʮʝʣʠ ʠʩʩʣʝʜʦʚʘʥʠʷ ʪʨʝʙʫʝʪ ʠʩʧʨʘʚʣʝʥʠʷ ʪʝʢʫʱʠʭ ʩʪʨʫʢʪʫʨʥʳʭ 

ʜʠʩʙʘʣʘʥʩʦʚ, ʩʪʠʤʫʣʠʨʦʚʘʥʠ ̫ʨʘʟʨʘʙʦʪʢʠ ʥʦʚʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ, ʚʥʝʜʨʝʥʠ ̫ʧʝʨʝʜʦʚʳʭ 
ʪʝʭʥʦʣʦʛʠʡ ʧʦ ʝʛʦ ʧʦʜʛʦʪʦʚʢʝ ʠ ʧʝʨʝʨʘʙʦʪʢʝ, ʘ ʪʘʢʞʝ ʦʙʝʩʧʝʯʝʥʠ ̫ʠʤʧʦʨʪʦʥʝʟʘʚʠʩʠʤʦʩʪʠ ʈʦʩʩʠʠ ʚ ʵʪʦʡ 

ʦʙʣʘʩʪʠ. 

ɼʣʷ ʨʝʰʝʥʠʷ ʧʦʩʪʘʚʣʝʥʥʳʭ ʟʘʜʘʯ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʩʪʠ ʜʝʢʦʤʧʦʟʠʮʠʶ ʦʙʱʝʛʦ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ 
ʧʨʦʮʝʩʩʘ ʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʦ ʦʪʜʝʣʴʥʳʭ ʙʠʟʥʝʩ-ʩʝʛʤʝʥʪʦʚ, ʦʙʫʩʣʦʚʣʝʥʥʳʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʤʠ 

ʧʨʦʠʟʚʦʜʩʪʚʝʥʥʳʤʠ ʧʨʦʮʝʩʩʘʤʠ ʜʦʙʳʯʠ ʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ (ʨʠʩ. 7). 
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ʈʠʩ. 7. ɺʟʘʠʤʦʩʚʷʟʴ ʦʩʥʦʚʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʚ ʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ 

 

ʂʘʞʜʳʡ ʠʟ ʦʩʥʦʚʥʳʭ ʙʠʟʥʝʩ-ʩʝʛʤʝʥʪʦʚ ʭʘʨʘʢʪʝʨʠʟʫʝʪʩʷ ʫʥʠʢʘʣʴʥʳʤ ʥʘʙʦʨʦʤ ʬʘʢʪʦʨʦʚ ʪʝʢʫʱʝʛʦ 
ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʠ ʥʘʧʨʘʚʣʝʥʠʡ ʝʛʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ, ʯʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʪʜʝʣʴʥʦʛʦ 

ʨʘʩʩʤʦʪʨʝʥʠʷ. ʇʦʤʠʤʦ ʧʨʠʚʝʜʝʥʥʳʭ ʚʟʘʠʤʦʩʚʷʟʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʛʦ 

ʘʥʘʣʠʟʘ ʘʩʧʝʢʪʦʚ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʥʝʦʙʭʦʜʠʤʦ ʨʘʩʩʤʦʪʨʝʪʴ ʪʘʢʞʝ ʚʦʧʨʦʩʳ, ʢʘʩʘʶʱʠʝʩʷ 

ʦʮʝʥʢʠ ʠʥʜʫʩʪʨʠʠ ʉʇɻ, ʘ ʪʘʢʞʝ ʵʥʝʨʛʦʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʛʘʟʦʚʦʛʦ 
ʢʦʤʧʣʝʢʩʘ. 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʤʝʭʘʥʠʟʤʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʨʦʩʩʠʡʩʢʦʡ 

ʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʜʝʪʘʣʠʟʠʨʦʚʘʥʦ ʧʦ ʩʝʛʤʝʥʪʘʤ: ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠ 
ʵʢʦʣʦʛʠʷ, ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ, ʤʘʛʠʩʪʨʘʣʴʥʘʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʛʘʟʘ, ʧʦʜʟʝʤʥʦʝ ʭʨʘʥʝʥʠʝ ʛʘʟʘ, 

ʠʥʜʫʩʪʨʠʷ ʉʇɻ, ʧʝʨʝʨʘʙʦʪʢʘ ʠ ʨʝʘʣʠʟʘʮʠʷ ʛʘʟʘ. 

 

ʆʉʅʆɺʅʆʁ ʈɸɿɼɽʃ 
ʆʩʦʙʘʷ ʚʘʞʥʦʩʪʴ ʨʦʩʩʠʡʩʢʦʡ ʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʩʦʮʠʘʣʴʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʚʟʚʝʰʝʥʥʦʛʦ ʚʥʝʩʝʥʠʷ 

ʠʟʤʝʥʝʥʠʡ ʚ ʨʝʛʫʣʠʨʦʚʘʥʠʝ ʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ. ɺ ʩʦʚʨʝʤʝʥʥʳʭ ʵʢʦʥʦʤʠʯʝʩʢʠʭ ʨʝʘʣʠʷʭ ʦʜʥʦʡ ʠʟ ʦʩʥʦʚʥʳʭ 
ʧʨʦʙʣʝʤ, ʚʳʟʚʘʥʥʳʭ ʚʚʝʜʝʥʥʳʤʠ ʩʘʥʢʮʠʦʥʥʳʤʠ ʦʛʨʘʥʠʯʝʥʠʷʤʠ, ʷʚʣʷʝʪʩʷ ʬʘʢʪʠʯʝʩʢʦʝ ʦʪʩʫʪʩʪʚʠʝ 

ʜʦʩʪʫʧʘ ʢ ʢʨʝʜʠʪʥʳʤ ʨʝʩʫʨʩʘʤ ʟʘʧʘʜʥʳʭ ʩʪʨʘʥ. ʂʨʝʜʠʪʥʳʝ ʩʨʝʜʩʪʚʘ ʞʝ ʨʦʩʩʠʡʩʢʠʭ ʙʘʥʢʦʚ ʠ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʬʦʥʜʦʚ (ɸʆ çʕʢʩʘʨè) ʫʩʪʫʧʘʶʪ ʥʘʠʙʦʣʝʝ ʢʦʥʢʫʨʝʥʪʥʳʤ ʠʥʦʩʪʨʘʥʥʳʤ ʘʛʝʥʪʘʤ ʧʦ 
ʦʙʲʝʤʘʤ ʠ ʫʩʣʦʚʠʷʤ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ (ʚ ʪʦʤ ʯʠʩʣʝ ʧʦ ʧʨʦʮʝʥʪʥʦʡ ʩʪʘʚʢʝ ʚʳʜʘʚʘʝʤʳʭ ʢʨʝʜʠʪʦʚ). ɺ ʩʚʷʟʠ 

ʩ ʵʪʠʤ ʚʦʧʨʦʩʳ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʤʦʜʝʨʥʠʟʘʮʠʠ, ʨʝʢʦʥʩʪʨʫʢʮʠʠ ʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʧʝʨʝʚʦʦʨʫʞʝʥʠʷ 

ʧʨʦʠʟʚʦʜʩʪʚ ʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʧʨʠʦʙʨʝʪʘʶʪ ʧʝʨʚʦʩʪʝʧʝʥʥʦʝ ʟʥʘʯʝʥʠʝ ʚʦ ʚʩʝʭ ʙʠʟʥʝʩ-ʩʝʛʤʝʥʪʘʭ. ɼʣʷ 

ʨʘʟʚʠʪʠʷ ʛʘʟʦʚʳʭ ʧʨʦʠʟʚʦʜʩʪʚ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʨʘʩʩʤʦʪʨʝʪʴ ʚʦʟʤʦʞʥʦʩʪʴ ʩʫʙʩʠʜʠʨʦʚʘʥʠʷ ʧʨʦʮʝʥʪʥʦʡ 
ʩʪʘʚʢʠ ʧʦ ʢʨʝʜʠʪʘʤ, ʚʳʜʘʚʘʝʤʳʤ ʜʣʷ ʨʝʘʣʠʟʘʮʠʠ ʢʨʫʧʥʳʭ ʩʠʩʪʝʤʥʦ ʟʥʘʯʠʤʳʭ ʧʨʦʝʢʪʦʚ, ʨʝʘʣʠʟʫʝʤʳʭ 

ʥʘ ʧʨʠʥʮʠʧʘʭ ʧʨʦʝʢʪʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ. 

ʇʦʤʠʤʦ ʩʫʙʩʠʜʠʨʦʚʘʥʠʷ ʧʨʦʮʝʥʪʥʦʡ ʩʪʘʚʢʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʫʯʘʩʪʠʝ ʚ ʧʦʚʳʰʝʥʠʠ ʜʦʩʪʫʧʥʦʩʪʠ 
ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ ʨʝʩʫʨʩʦʚ ʚʳʨʘʞʘʝʪʩʷ ʚ: 

- ʚʦʟʤʦʞʥʦʩʪʠ ʧʨʝʜʦʩʪʘʚʣʝʥʠʷ ʣʴʛʦʪʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʨʝʩʫʨʩʦʚ ʢʦʤʤʝʨʯʝʩʢʠʤ ʙʘʥʢʘʤ ʠ ʜʨʫʛʠʤ 
ʠʥʩʪʠʪʫʪʘʤ ʜʣʷ ʢʨʝʜʠʪʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʧʦ ʩʥʠʞʝʥʥʳʤ ʧʨʦʮʝʥʪʥʳʤ ʩʪʘʚʢʘʤ;  

- ʚʟʚʝʰʝʥʥʦʤ ʫʩʪʘʥʦʚʣʝʥʠʠ ʮʝʣʝʚʦʛʦ ʫʨʦʚʥʷ ʣʦʢʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʩ 
ʮʝʣʴʶ ʩʦʭʨʘʥʝʥʠʷ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʨʫʙʝʞʥʦʛʦ ʧʨʦʝʢʪʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʫʤʝʥʴʰʝʥʠʷ 
ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʨʠʩʢʦʚ ʠ ʦʧʪʠʤʠʟʘʮʠʠ ʢʘʧʠʪʘʣʴʥʳʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʠʟʜʝʨʞʝʢ;  

- ʦʪʜʝʣʴʥʳʭ ʨʝʰʝʥʠʷʭ ʧʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʶ ʧʨʦʝʢʪʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʠʤʧʦʨʪʦʥʝʟʘʚʠʩʠʤʦʩʪʴ 

ʨʦʩʩʠʡʩʢʦʡ ʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ. 

ʊʘʢʞʝ ʦʙʱʠʤʠ ʜʣʷ ʚʩʝʭ ʩʝʛʤʝʥʪʦʚ ʨʝʰʝʥʠʷʤʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ ʧʦʣʠʪʠʢʠ ʚ ʩʬʝʨʝ 

ʥʘʣʦʛʦʦʙʣʦʞʝʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ ʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʷʚʣʷʶʪʩʷ: 

- ʦʙʝʩʧʝʯʝʥʠʝ ʩʪʘʙʠʣʴʥʦʩʪʠ ʠ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ ʜʣʷ ʚʩʝʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʚ 

ʦʙʣʘʩʪʠ ʦʩʥʦʚʥʦʛʦ ʥʘʣʦʛʘ ï ʅɼʇʀ; 

- ʚʚʝʜʝʥʠʝ ʨʘʩʰʠʨʝʥʥʦʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ ʚ ʯʘʩʪʠ ʅɼʇʀ ʜʣʷ ʤʘʣʦʜʝʙʠʪʥʳʭ 

ʥʠʟʢʦʨʝʥʪʘʙʝʣʴʥʳʭ ʤʝʩʪʦʨʦʞʜʝʥʠʡ; 

- ʨʘʩʩʤʦʪʨʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʧʝʨʝʭʦʜʘ ʦʪ ʅɼʇʀ ʢ ʥʘʣʦʛʫ ʥʘ ʬʠʥʘʥʩʦʚʳʡ ʨʝʟʫʣʴʪʘʪ ʠʣʠ ʥʘʣʦʛʫ 

ʥʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʜʦʭʦʜ. 
ʇʨʝʠʤʫʱʝʩʪʚʘʤʠ ʧʦʩʣʝʜʥʝʡ ʨʝʢʦʤʝʥʜʘʮʠʠ ʷʚʣʷʝʪʩʷ ʙʦʣʝʝ ʚʳʩʦʢʘʷ ʩʧʨʘʚʝʜʣʠʚʦʩʪʴ, ʣʝʛʢʦʩʪʴ 

ʘʜʤʠʥʠʩʪʨʠʨʦʚʘʥʠʷ, ʥʝʜʦʩʪʘʪʢʘʤʠ ï ʯʘʩʪʠʯʥʳʡ ʧʝʨʝʥʦʩ ʨʠʩʢʦʚ ʥʝʛʘʪʠʚʥʳʭ ʬʠʥʘʥʩʦʚʳʭ ʨʝʟʫʣʴʪʘʪʦʚ ʥʘ 

ʛʦʩʫʜʘʨʩʪʚʦ. ʇʦʜʨʦʙʥʦ ʜʦʩʪʦʠʥʩʪʚʘ ʠ ʥʝʜʦʩʪʘʪʢʠ, ʬʦʨʤʠʨʫʝʤʳʝ ʧʨʠʤʝʥʝʥʠʝʤ ʥʘʣʦʛʦʚ ʥʘ ʬʠʥʘʥʩʦʚʳʡ 
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ʨʝʟʫʣʴʪʘʪ ʠ ʜʦʧʦʣʥʠʪʝʣʴʥʳʡ ʜʦʭʦʜ ʜʣʷ ʛʦʩʫʜʘʨʩʪʚʘ ʠ ʢʦʤʧʘʥʠʡ ʧʨʠ ʧʨʦʷʚʣʝʥʠʠ ʬʘʢʪʦʨʦʚ ʨʠʩʢʘ, 
ʨʘʩʩʤʦʪʨʝʥʳ ʚ ʨʘʙʦʪʝ [15]. 

ʕʢʦʣʦʛʠʷ ʠ ʵʥʝʨʛʝʪʠʯʝʩʢʘʷ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 

ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʦʙʝʩʧʝʯʝʥʠʷ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʦʙʲʝʢʪʦʚ ʨʦʩʩʠʡʩʢʦʛʦ ʛʘʟʦʚʦʛʦ 
ʢʦʤʧʣʝʢʩʘ (ʦʩʦʙʝʥʥʦ ʚ ʦʭʨʘʥʷʝʤʳʭ ʧʨʠʨʦʜʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʠ ʥʘ ʘʨʢʪʠʯʝʩʢʦʤ ʰʝʣʴʬʝ) ʪʨʝʙʫʝʪ 

ʚʳʧʦʣʥʝʥʠʷ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ:  

- ʦʙʱʝʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʨʝʙʦʚʘʥʠʡ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ ʚ ʦʙʣʘʩʪʠ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ 

ʩ ʫʩʪʨʘʥʝʥʠʝʤ ʠʟʣʠʰʥʠʭ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʙʘʨʴʝʨʦʚ ʠ ʢʦʥʮʝʥʪʨʘʮʠʝʡ ʥʘ ʜʝʡʩʪʚʠʪʝʣʴʥʦ ʚʘʞʥʳʭ 
ʤʝʪʦʜʘʭ;  

- ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʚʥʝʜʨʝʥʠʷ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʢʘʟʳʚʘʶʱʠʭ 

ʤʠʥʠʤʘʣʴʥʦʝ ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ, ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ʧʨʦʝʢʪʦʚ ʥʘ ʨʦʩʩʠʡʩʢʦʤ 

ʘʨʢʪʠʯʝʩʢʦʤ ʰʝʣʴʬʝ;  

- ʦʮʝʥʢʘ ʚʦʟʤʦʞʥʦʩʪʠ ʟʘʯʝʪʘ ʟʘʪʨʘʪ ʥʘ ʧʨʠʨʦʜʦʦʭʨʘʥʥʳʝ ʤʝʨʦʧʨʠʷʪʠʡ ʢʘʢ ʧʣʘʪʳ ʟʘ ʥʝʛʘʪʠʚʥʦʝ 
ʚʦʟʜʝʡʩʪʚʠʝ ʥʘ ʦʢʨʫʞʘʶʱʫʶ ʩʨʝʜʫ. 

ɻʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʝ ʨʘʙʦʪʳ ʠ ʨʘʩʰʠʨʝʥʥʦʝ ʚʦʩʧʨʦʠʟʚʦʜʩʪʚʦ ʤʠʥʝʨʘʣʴʥʦ-ʩʳʨɹʝʚʦʡ ʙʘʟʳ 

ʨʦʩʩʠʡʩʢʦʡ ʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ 

ʆʩʥʦʚʦʡ ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʦʡ ʛʝʦʣʦʛʦʨʘʟʚʝʜʢʠ ʠ ʨʘʩʰʠʨʝʥʠʷ ʨʝʩʫʨʩʥʦʡ ʙʘʟʳ ʷʚʣʷʶʪʩʷ 
ʩʪʘʙʠʣʴʥʳʝ ʥʘʣʦʛʦʚʳʝ ʫʩʣʦʚʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʨʝʘʣʠʟʦʚʳʚʘʪʴ ʚʳʩʦʢʦʨʠʩʢʦʚʘʥʥʳʝ ʠ ʟʘʪʨʘʪʥʳʝ ʧʨʦʝʢʪʳ 

ʧʦʠʩʢʘ ʥʦʚʳʭ ʟʘʣʝʞʝʡ ʫʛʣʝʚʦʜʦʨʦʜʦʚ. ɺ ʦʙʣʘʩʪʠ ʥʦʨʤʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʦʮʝʩʩʘ 

ʧʨʝʜʣʘʛʘʝʪʩʷ ʚʥʝʩʝʥʠʝ ʠʟʤʝʥʝʥʠʡ, ʩʧʦʩʦʙʩʪʚʫʶʱʠʭ ʧʦʚʳʰʝʥʠʶ ʵʢʦʣʦʛʠʯʝʩʢʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ, 
ʠʤʧʦʨʪʦʥʝʟʘʚʠʩʠʤʦʩʪʠ ʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʦʛʦ ʫʨʦʚʥʷ ʦʙʲʝʢʪʦʚ (ʪʘʙʣ. 1). 

 

ʊʘʙʣʠʮʘ 1.  

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ 

ʎʝʣʠ ʄʝʨʳ ʇʦʩʣʝʜʩʪʚʠʷ 

ʇʨʠʨʦʜʦʦʭʨʘʥʥʘʷ 

ʜʝʷʪʝʣʴʥʦʩʪʴ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʘʚʠʣ ʦʭʨʘʥʳ 

ʪʨʫʜʘ, ʧʨʦʤʳʰʣʝʥʥʦʡ ʙʝʟʦʧʘʩʥʦʩʪʠ ʠ ʵʢʦʣʦʛʠʠ 

ʧʨʠ ʨʝʘʣʠʟʘʮʠʠ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʧʨʦʝʢʪʦʚ ʥʘ 

ʘʨʢʪʠʯʝʩʢʦʤ ʰʝʣʴʬʝ ʈʦʩʩʠʠ 

ʇʦʚʳʰʝʥʠʝ ʵʢʦʣʦʛʠʯʝʩʢʦʡ 

ʙʝʟʦʧʘʩʥʦʩʪʠ, ʩʥʠʞʝʥʠʝ 

ʨʠʩʢʦʚ. ʅʝʦʙʭʦʜʠʤʦ 

ʜʦʧʦʣʥʠʪʝʣʴʥʦʝ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʥʘ ʤʦʥʠʪʦʨʠʥʛ 

ʠ ʩʦʜʝʨʞʘʥʠʝ ʘʚʘʨʠʡʥʳʭ 

ʩʣʫʞʙ, ʢʦʪʦʨʦʝ ʥʝʩʦʧʦʩʪʘʚʠʤʦ 

ʩ ʟʘʪʨʘʪʘʤʠ ʥʘ ʣʠʢʚʠʜʘʮʠʶ ʠ 

ʨʘʩʩʣʝʜʦʚʘʥʠʝ ʘʚʘʨʠʡ ʩ 

ʵʢʦʣʦʛʠʯʝʩʢʠʤʠ 

ʧʦʩʣʝʜʩʪʚʠʷʤʠ. 

ʉʦʟʜʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʩʣʫʞʙ ʧʦ 

ʧʨʝʜʦʪʚʨʘʱʝʥʠʶ ʠ ʣʠʢʚʠʜʘʮʠʠ ʘʚʘʨʠʡʥʳʭ 

ʩʠʪʫʘʮʠʡ ʚ ʘʢʚʘʪʦʨʠʷʭ ʘʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤʳ ʤʝʪʝʦʨʦʣʦʛʠʯʝʩʢʦʛʦ 

ʠʥʬʦʨʤʠʨʦʚʘʥʠʷ ʚ ʨʘʡʦʥʝ ʘʨʢʪʠʯʝʩʢʦʛʦ ʰʝʣʴʬʘ 

ʌʦʨʤʠʨʦʚʘʥʠʝ 

ʠʤʧʦʨʪʦʥʝʟʘʚʠʩʠʤʦʩʪʠ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʪʝʭʥʠʢ ʠ ʪʝʭʥʦʣʦʛʠʡ ʜʣʷ 

ʧʨʦʚʝʜʝʥʠʷ ʛʝʦʣʦʛʦʨʘʟʚʝʜʦʯʥʳʭ ʨʘʙʦʪ, ʦʩʦʙʝʥʥʦ ʚ 

ʯʘʩʪʠ ʤʦʨʩʢʠʭ ʩʫʜʦʚ ʠ ʧʨʦʯʠʭ ʧʣʘʚʘʪʝʣʴʥʳʭ 

ʩʨʝʜʩʪʚ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ ʠʟʫʯʝʥʠʷ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʥʘ ʰʝʣʴʬʝ ʘʨʢʪʠʯʝʩʢʠʭ ʤʦʨʝʡ 

ɺʦʟʤʦʞʥʦ ʫʤʝʥʴʰʝʥʠʝ ʜʦʭʦʜʦʚ 
ʙʶʜʞʝʪʘ ʟʘ ʩʯʝʪ ʫʤʝʥʴʰʝʥʠʷ 

ʥʘʣʦʛʦʦʙʣʘʛʘʝʤʦʡ ʙʘʟʳ, 

ʪʨʝʙʫʝʪʩʷ ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʥʘ 

ʧʦʜʜʝʨʞʢʫ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ. ɺ ʧʝʨʩʧʝʢʪʠʚʝ 

ʫʤʝʥʴʰʝʥʠʝ ʜʦʭʦʜʦʚ ʤʦʞʝʪ 

ʙʳʪʴ ʢʦʤʧʝʥʩʠʨʦʚʘʥʦ ʟʘ ʩʯʝʪ 

ʨʘʟʚʠʪʠʷ ʨʦʩʩʠʡʩʢʠʭ 

ʦʨʛʘʥʠʟʘʮʠʡ ʠ ʨʦʩʪʘ 

ʥʘʣʦʛʦʦʙʣʘʛʘʝʤʦʡ ʙʘʟʳ. 

ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʚʦʟʤʦʞʥʦʩʪʠ ʚʢʣʶʯʝʥʠʷ ʟʘʪʨʘʪ 

ʥʘ ʛʝʦʣʦʛʦʨʘʟʚʝʜʢʫ ʚ ʩʦʚʦʢʫʧʥʳʝ ʟʘʪʨʘʪʳ ʧʨʠ 

ʨʘʩʯʝʪʝ ʥʘʣʦʛʘ ʥʘ ʧʨʠʙʳʣʴ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ 

ʣʠʢʚʠʜʘʮʠʦʥʥʳʭ ʬʦʥʜʦʚ 
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ʇʨʦʜʦʣʞʝʥʠʝ ʪʘʙʣ. 1   

ʎʝʣʠ ʄʝʨʳ ʇʦʩʣʝʜʩʪʚʠʷ 

ʈʝʢʦʥʩʪʨʫʢʮʠʷ ʠ 

ʤʦʜʝʨʥʠʟʘʮʠʷ 

ʦʙʲʝʢʪʦʚ 

ʉʦʟʜʘʥʠʝ ʫʩʣʦʚʠʡ ʜʣʷ ʠʥʪʝʥʩʠʬʠʢʘʮʠʠ 

ʚʳʧʦʣʥʝʥʠʷ ʨʘʙʦʪ ʧʦ ʠʟʫʯʝʥʠʶ ʥʝʜʨ 

ʅʝʦʙʭʦʜʠʤʳ ʨʘʩʭʦʜʳ ʥʘ 

ʨʘʟʚʠʪʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 

ʢʦʤʧʝʥʩʠʨʦʚʘʥʳ ʟʘ ʩʯʝʪ ʨʦʩʪʘ 

ʥʘʣʦʛʦʦʙʣʘʛʘʝʤʦʡ ʙʘʟʳ ʧʦ 

ʥʘʣʦʛʫ ʥʘ ʠʤʫʱʝʩʪʚʦ, ʧʨʠʙʳʣʴ 

ʠ ʧʨ., ʩʦʧʨʦʚʦʞʜʘʶʱʫʶ 

ʨʘʩʰʠʨʝʥʠʝ ʧʨʦʠʟʚʦʜʩʪʚ. 

ʈʘʟʚʠʪʠʝ ʪʨʘʥʩʧʦʨʪʥʦʡ, ʧʨʦʤʳʰʣʝʥʥʦʡ ʠ ʧʨʦʯʝʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʟʦʥʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʛʘʟʦʥʦʩʥʳʭ ʨʘʡʦʥʦʚ (ʚ ʪʦʤ ʯʠʩʣʝ ʘʨʢʪʠʯʝʩʢʦʛʦ 

ʰʝʣʴʬʘ) 

ʉʥʠʞʝʥʠʝ ʘʜʤʠʥʠʩʪʨʘʪʠʚʥʳʭ ʙʘʨʴʝʨʦʚ ʧʨʠ 

ʧʨʦʚʝʜʝʥʠʠ ʛʝʦʣʦʛʦʨʘʟʚʝʜʢʠ 

ʆʙʱʝʝ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʩʠʩʪʝʤ ʩʚʷʟʠ, 

ʧʦʛʨʘʥʠʯʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ, ʥʘʚʠʛʘʮʠʦʥʥʳʭ 

ʩʨʝʜʩʪʚ, ʣʝʜʦʢʦʣʴʥʦʛʦ ʬʣʦʪʘ ʜʣʷ ʧʦʜʜʝʨʞʢʠ 

ʠʥʠʮʠʘʪʠʚ ʧʦ ʨʘʟʚʝʜʢʝ ʧʝʨʩʧʝʢʪʠʚʥʳʭ 

ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ ʚ 

ʰʝʣʴʬʦʚʦʡ ʟʦʥʝ 

 

ʄʘʛʠʩʪʨʘʣʴʥʘʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʘ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ 

ɺ ʦʙʣʘʩʪʠ ʥʘʣʦʛʦʚʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʧʨʝʜʧʨʠʷʪʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʧʨʠʨʦʜʥʦʛʦ 

ʛʘʟʘ, ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʚʥʝʜʨʝʥʠʝ ʩʣʝʜʫʶʱʠʭ ʧʨʠʥʮʠʧʦʚ: 

- ʩʪʠʤʫʣʠʨʦʚʘʥʠʝ ʨʝʘʣʠʟʘʮʠʠ ʧʨʦʝʢʪʦʚ ʧʦ ʩʪʨʦʠʪʝʣʴʩʪʚʫ ʤʘʛʠʩʪʨʘʣʴʥʳʭ ʛʘʟʦʧʨʦʚʦʜʦʚ, 

ʦʨʠʝʥʪʠʨʦʚʘʥʥʳʭ ʥʘ ʵʢʩʧʦʨʪʥʳʝ ʧʦʩʪʘʚʢʠ, ʠ ʛʘʟʦʧʨʦʚʦʜʦʚ ʚ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ ʠ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ; 

- ʧʨʝʜʦʩʪʘʚʣʝʥʠʝ ʣʴʛʦʪ ʧʦ ʥʘʣʦʛʫ ʥʘ ʠʤʫʱʝʩʪʚʦ ʜʣʷ ʦʨʛʘʥʠʟʘʮʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ ʫʛʣʝʚʦʜʦʨʦʜʦʚ ʦʪ ʤʝʩʪʦʨʦʞʜʝʥʠʡ ʨʦʩʩʠʡʩʢʦʛʦ ʘʨʢʪʠʯʝʩʢʦʛʦ ʰʝʣʴʬʘ ʜʦ ʦʩʚʦʝʥʥʳʭ 

ʨʝʛʠʦʥʦʚ. 
ʎʝʣʴʶ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʷ ʪʘʨʠʬʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʷʚʣʷʝʪʩʷ ʧʦʚʳʰʝʥʠʝ ʩʧʨʘʚʝʜʣʠʚʦʩʪʠ 

ʪʘʨʠʬʦʚ ʥʘ ʧʝʨʝʢʘʯʢʫ ʛʘʟʘ ʧʦ ʤʘʛʠʩʪʨʘʣʴʥʳʤ ʛʘʟʦʧʨʦʚʦʜʘʤ ʇɸʆ çɻʘʟʧʨʦʤè, ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ 

ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʚ ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ ʠ ʥʘ ɼʘʣʴʥʝʤ ɺʦʩʪʦʢʝ, ʫʯʝʪ ʩʦʚʨʝʤʝʥʥʦʡ ʛʝʦʧʦʣʠʪʠʯʝʩʢʦʡ 

ʩʠʪʫʘʮʠʠ (ʪʘʙʣ. 2). 
 

ʊʘʙʣʠʮʘ 2.  

ʄʝʨʳ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠ ̫ʪʘʨʠʬʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʤʘʛʠʩʪʨʘʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʝ 

ɺʦʩʪʦʯʥʘʷ ʉʠʙʠʨʴ ʠ ɼʘʣʴʥʠʡ ɺʦʩʪʦʢ ʆʩʚʦʝʥʥʳʝ ʨʝʛʠʦʥʳ ʈʦʩʩʠʠ 

ʈʝʘʣʠʟʘʮʠʷ ʢʦʤʧʣʝʢʩʘ ʤʝʨʦʧʨʠʷʪʠʡ ʜʣʷ ʜʦʚʝʜʝʥʠʷ 

ʪʘʨʠʬʦʚ ʜʦ ʫʨʦʚʥʷ, ʦʙʝʩʧʝʯʠʚʘʶʱʝʛʦ ʨʝʥʪʘʙʝʣʴʥʦʩʪʴ 

ʤʘʛʠʩʪʨʘʣʴʥʦʡ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʚ ʨʘʡʦʥʘʭ 
ɺʦʩʪʦʯʥʦʡ ʉʠʙʠʨʠ ʠ ɼʘʣʴʥʝʛʦ ɺʦʩʪʦʢʘ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʝʜʠʥʦʛʦ ʪʘʨʠʬʘ ʥʘ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʫ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʜʣʷ ʇɸʆ çɻʘʟʧʨʦʤè ʠ ʥʝʟʘʚʠʩʠʤʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʠʩʭʦʜʷ ʠʟ ʟʘʪʨʘʪ ʇɸʆ çɻʘʟʧʨʦʤè ʥʘ 

ʧʝʨʝʢʘʯʢʫ ʧʦ ʛʘʟʦʧʨʦʚʦʜʘʤ ɻʊʉ ɽʉɻ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʪʘʨʠʬʦʚ ʠʩʭʦʜʷ ʠʟ ʧʨʦʛʥʦʟʠʨʫʝʤʦʛʦ 

ʫʨʦʚʥʷ ʟʘʛʨʫʟʢʠ ʪʨʫʙʦʧʨʦʚʦʜʦʚ ʠ ʫʜʘʣʝʥʥʦʩʪʠ ʥʦʚʳʭ 

ʛʘʟʦʪʨʘʥʩʧʦʨʪʥʳʭ ʤʦʱʥʦʩʪʝʡ ʦʪ ʩʫʱʝʩʪʚʫʶʱʝʡ 
ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʨʘʩʯʝʪʘʭ ʩʦʚʦʢʫʧʥʦʡ 

ʪʦʚʘʨʦʪʨʘʥʩʧʦʨʪʥʦʡ ʨʘʙʦʪʳ ʦʨʛʘʥʠʟʘʮʠʡ ɻʨʫʧʧʳ 

ɻʘʟʧʨʦʤ ʠ ʥʝʟʘʚʠʩʠʤʳʭ ʨʦʩʩʠʡʩʢʠʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ 
ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ 

ʋʯʝʪ ʢʘʧʠʪʘʣʴʥʳʭ ʠ ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʳʭ ʟʘʪʨʘʪ ʥʘ 

ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʵʢʩʧʣʫʘʪʘʮʠʶ ʥʦʚʳʭ ʦʙʲʝʢʪʦʚ 

ʪʨʫʙʦʧʨʦʚʦʜʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ 

ʋʯʝʪ ʥʘʧʨʘʚʣʝʥʠʷ ʪʨʘʥʩʧʦʨʪʠʨʦʚʢʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ 

ʧʨʠ ʧʦʩʪʘʚʢʘʭ ʥʘ ʵʢʩʧʦʨʪ: ʚ ʊʘʤʦʞʝʥʥʳʡ ʩʦʶʟ ʠʣʠ 

ʧʨʦʯʠʝ ʩʪʨʘʥʳ 

 

ʇʦʜʟʝʤʥʦʝ ʭʨʘʥʝʥʠʝ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ 

ɻʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʇʍɻ ʚ ʈʦʩʩʠʠ ʟʘʢʣʶʯʘʝʪʩʷ ʚ ʩʣʝʜʫʶʱʠʭ ʦʩʥʦʚʥʳʭ ʧʦʣʦʞʝʥʠʷʭ, 
ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʨʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʜʣʷ ʧʦʢʨʳʪʠʷ ʧʠʢʦʚʳʭ ʥʘʛʨʫʟʦʢ ʚ ʟʠʤʥʠʡ ʧʝʨʠʦʜ:  

- ʩʥʠʞʝʥʠʝ ʙʶʨʦʢʨʘʪʠʯʝʩʢʠʭ ʙʘʨʴʝʨʦʚ ʧʨʠ ʨʘʟʨʘʙʦʪʢʝ ʠ ʫʪʚʝʨʞʜʝʥʠʠ ʧʨʦʝʢʪʥʦʡ ʜʦʢʫʤʝʥʪʘʮʠʠ 
ʥʘ ʥʦʚʦʝ ʩʪʨʦʠʪʝʣʴʩʪʚʦ ʠ ʨʝʢʦʥʩʪʨʫʢʮʠʶ ʇʍɻ ʟʘ ʩʯʝʪ ʚʥʝʩʝʥʠʷ ʩʦʦʪʚʝʪʩʪʚʫʶʱʠʭ ʠʟʤʝʥʝʥʠʡ ʚ 

ʟʘʢʦʥʦʜʘʪʝʣʴʥʳʝ ʥʦʨʤʘʪʠʚʥʳʝ ʘʢʪʳ; 

- ʚʚʝʜʝʥʠʝ ʩʝʟʦʥʥʳʭ ʢʦʵʬʬʠʮʠʝʥʪʦʚ ʩʪʦʠʤʦʩʪʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʜʣʷ ʩʪʠʤʫʣʠʨʦʚʘʥʠʷ 

ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʥʦʚʳʭ ʇʍɻ;  

- ʦʪʜʝʣʴʥʘʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʧʨʦʛʨʘʤʤ ʧʦ ʧʦʜʟʝʤʥʦʤʫ ʭʨʘʥʝʥʠʶ ʛʝʣʠʷ, ʚ ʦʩʥʦʚʥʦʤ ʚ 
ʛʝʦʣʦʛʠʯʝʩʢʦʤ ʠʟʫʯʝʥʠʠ ʧʦʜʭʦʜʷʱʠʭ ʜʣʷ ʭʨʘʥʝʥʠʷ ʧʦʨʦʜ. 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʠ ʨʝʘʣʠʟʘʮʠʷ ʉʇɻ 

ʇʨʦʠʟʚʦʜʩʪʚʦ ʠ ʨʝʘʣʠʟʘʮʠʷ ʉʇɻ ʷʚʣʷʶʪʩʷ ʚʘʞʥʝʡʰʠʤ ʵʣʝʤʝʥʪʦʤ ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʧʫʪʝʡ 
ʧʦʩʪʘʚʦʢ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ. ɺ ʩʚʷʟʠ ʩ ʥʝʨʘʟʚʠʪʦʩʪʴʶ ʠʥʜʫʩʪʨʠʠ ʉʇɻ ʚ ʈʦʩʩʠʠ ʪʨʝʙʫʝʪʩʷ ʜʦʧʦʣʥʠʪʝʣʴʥʘʷ 
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ʛʦʩʫʜʘʨʩʪʚʝʥʥʘʷ ʧʦʜʜʝʨʞʢʘ ʦʪʨʘʩʣʠ ʜʣʷ ʧʦʚʳʰʝʥʠʷ ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉʇɻ ʠ 
ʠʤʧʦʨʪʦʟʘʤʝʱʝʥʠʷ ʠʥʦʩʪʨʘʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, ʦʙʦʨʫʜʦʚʘʥʠʷ ʠ ʤʘʪʝʨʠʘʣʦʚ (ʪʘʙʣ. 3). 

 

ʊʘʙʣʠʮʘ 3.  

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʧʨʦʠʟʚʦʜʩʪʚʝ ʠ ʨʝʘʣʠʟʘʮʠʠ ʉʇɻ 

ʎʝʣʠ ʄʝʨʳ ʇʦʩʣʝʜʩʪʚʠʷ 

ʌʦʨʤʠʨʦʚʘʥʠʝ 

ʠʤʧʦʨʪʦʥʝʟʘʚʠʩʠʤʦʩʪʠ 

ʈʘʟʨʘʙʦʪʢʘ ʤʝʭʘʥʠʟʤʦʚ ʧʦʜʜʝʨʞʢʠ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʘʥʘʣʦʛʦʚ ʠʤʧʦʨʪʥʳʭ ʦʙʲʝʢʪʦʚ 

ʜʣʷ ʠʥʜʫʩʪʨʠʠ ʉʇɻ 
ʊʨʝʙʫʝʪʩʷ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ 

ʬʠʥʘʥʩʠʨʦʚʘʥʠʝ ʥʘ ʧʦʜʜʝʨʞʢʫ 
ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ, 

ʢʦʪʦʨʦʝ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʤʦʞʝʪ 

ʙʳʪʴ ʩʢʦʤʧʝʥʩʠʨʦʚʘʥʦ 

ʫʚʝʣʠʯʝʥʠʝʤ ʥʘʣʦʛʦʦʙʣʘʛʘʝʤʦʡ 

ʙʘʟʳ ʧʦ ʥʘʣʦʛʫ ʥʘ ʧʨʠʙʳʣʴ, 

ʠʤʫʱʝʩʪʚʦ ʠ ʧʨ., 

ʩʦʧʨʦʚʦʞʜʘʶʱʝʝ ʨʘʟʚʠʪʠʝ 

ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ. 

ʈʘʟʚʠʪʠʝ ʤʝʭʘʥʠʟʤʦʚ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ 

ʧʦʜʜʝʨʞʢʠ ʧʨʦʝʢʪʦʚ ʚ ʦʙʣʘʩʪʠ ʉʇɻ ʥʘ ʦʩʥʦʚʝ 

ʤʝʪʦʜʦʚ ʧʨʦʝʢʪʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ ʩ 

ʚʟʚʝʰʝʥʥʳʤ ʧʦʜʭʦʜʦʤ ʢ ʬʦʨʤʠʨʦʚʘʥʠʶ 

ʮʝʣʝʚʦʛʦ ʫʨʦʚʥʷ ʣʦʢʘʣʠʟʘʮʠʠ ʧʨʦʠʟʚʦʜʩʪʚʘ 

ʈʘʟʚʠʪʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʪʝʭʥʠʢ ʠ ʪʝʭʥʦʣʦʛʠʡ ʚ 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʤ ʤʦʨʩʢʦʤ ʪʨʘʥʩʧʦʨʪʝ ʉʇɻ, 

ʚʢʣʶʯʘʷ ʣʝʜʦʢʦʣʴʥʳʡ ʬʣʦʪ, 

ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ ʪʘʥʢʝʨʳ, ʧʦʨʪʦʚʫʶ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ 

ʇʦʚʳʰʝʥʠʝ 

ʧʨʠʚʣʝʢʘʪʝʣʴʥʦʩʪʠ 

ʉʇɻ 

ʈʘʟʚʠʪʠʝ ʩʠʩʪʝʤ ʩʚʷʟʠ, ʪʨʘʥʩʧʦʨʪʥʦʡ, 

ʧʨʦʤʳʰʣʝʥʥʦʡ ʠ ʧʨʦʯʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʟʦʥʝ 

ʘʨʢʪʠʯʝʩʢʦʛʦ ʰʝʣʴʬʘ 
ʅʝʦʙʭʦʜʠʤʳ ʨʘʩʭʦʜʳ ʥʘ 

ʨʘʟʚʠʪʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʠ 

ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ 

ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ, 

ʢʦʪʦʨʳʝ ʤʦʛʫʪ ʙʳʪʴ 
ʢʦʤʧʝʥʩʠʨʦʚʘʥʳ ʟʘ ʩʯʝʪ 

ʩʥʠʞʝʥʠʷ ʨʠʩʢʦʚ ʧʨʠ 

ʜʠʚʝʨʩʠʬʠʢʘʮʠʠ ʧʫʪʝʡ ʧʦʩʪʘʚʦʢ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʨʘʟʣʠʯʥʳʤ 

ʛʨʫʧʧʘʤ ʧʦʪʨʝʙʠʪʝʣʝʡ ʠ ʨʦʩʪʘ 

ʥʘʣʦʛʦʦʙʣʘʛʘʝʤʦʡ ʙʘʟʳ ʧʦ 

ʥʘʣʦʛʫ ʥʘ ʠʤʫʱʝʩʪʚʦ, ʧʨʠʙʳʣʴ 

ʠ ʧʨ., ʩʦʧʨʦʚʦʞʜʘʶʱʫʶ 

ʨʘʩʰʠʨʝʥʠʝ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʧʨʦʠʟʚʦʜʩʪʚ. 

ʉʪʠʤʫʣʠʨʦʚʘʥʠʝ ʨʘʟʚʠʪʠʷ ʘʚʪʦʤʦʙʠʣʴʥʦʛʦ ʠ 

ʞʝʣʝʟʥʦʜʦʨʦʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʘ ʜʣʷ ʧʝʨʝʚʦʟʢʠ 
ʉʇɻ ʚ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʭ ʢʨʠʦʛʝʥʥʳʭ 

ʝʤʢʦʩʪʷʭ 

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʧʦʛʨʘʥʠʯʥʦʛʦ ʠ 

ʪʘʤʦʞʝʥʥʦʛʦ ʟʘʢʦʥʦʜʘʪʝʣʴʩʪʚʘ 

ʉʪʠʤʫʣʠʨʦʚʘʥʠʝ ʘʚʪʦʥʦʤʥʦʡ ʛʘʟʠʬʠʢʘʮʠʠ ʚ 

ʦʪʜʘʣʝʥʥʳʭ ʪʝʨʨʠʪʦʨʠʷʭ ʥʘ ʦʩʥʦʚʝ ʉʇɻ 

ʈʘʟʨʘʙʦʪʢʘ ʠ ʫʪʚʝʨʞʜʝʥʠʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʦʡ 

ʧʨʦʛʨʘʤʤʳ ʧʦ ʧʝʨʝʚʦʜʫ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ 

ʥʘ ʠʩʧʦʣʴʟʦʚʘʥʠʝ ʚ ʢʘʯʝʩʪʚʝ ʪʦʧʣʠʚʘ ʉʇɻ 

ʉʦʟʜʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ ʜʣʷ 

ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʉʇɻ ʚ ʢʘʯʝʩʪʚʝ ʤʦʪʦʨʥʦʛʦ 

ʪʦʧʣʠʚʘ ʥʘ ʩʪʘʜʠʷʭ ʅʀʈ ʠ ʆʂʈ 
 

 
ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʉʇɻ ʚ ʢʘʯʝʩʪʚʝ ʤʦʪʦʨʥʦʛʦ ʪʦʧʣʠʚʘ ʩʝʛʦʜʥʷ ʧʦʣʫʯʘʝʪ ʘʢʪʠʚʥʦʝ ʨʘʟʚʠʪʠʝ. 

ʅʘʧʨʠʤʝʨ, ʥʘ VII ʇʝʪʝʨʙʫʨʛʩʢʦʤ ʤʝʞʜʫʥʘʨʦʜʥʦʤ ʛʘʟʦʚʦʤ ʬʦʨʫʤʝ ʧʦʜʧʠʩʘʥʦ ʩʦʛʣʘʰʝʥʠʝ ʦʙ 

ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʉʇɻ ʢʘʢ ʪʦʧʣʠʚʘ ʜʣʷ ʣʦʢʦʤʦʪʠʚʦʚ ʥʘ ʞʝʣʝʟʥʦʡ ʜʦʨʦʛʝ çʆʙʩʢʘʷ-ɹʦʚʘʥʝʥʢʦʚʦè [16].  

ʇʝʨʝʨʘʙʦʪʢʘ ʠ ʨʝʘʣʠʟʘʮʠʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ 

ɺ ʦʙʣʘʩʪʠ ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʥʝʦʙʭʦʜʠʤ ʨʷʜ ʤʝʨ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ, ʚʳʨʘʞʘʶʱʝʡʩʷ ʚ: 

- ʩʪʠʤʫʣʠʨʦʚʘʥʠʠ ʨʘʮʠʦʥʘʣʴʥʦʛʦ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʮʝʥʥʳʭ ʢʦʤʧʦʥʝʥʪʦʚ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʟʘ ʩʯʝʪ 
ʨʘʟʚʠʪʠʷ ʛʘʟʦʭʠʤʠʠ ʠ ʧʨʦʠʟʚʦʜʩʪʚ ʛʣʫʙʦʢʦʡ ʧʝʨʝʨʘʙʦʪʢʠ ʫʛʣʝʚʦʜʦʨʦʜʥʦʛʦ ʩʳʨʴʷ;  

- ʧʦʜʜʝʨʞʢʝ ʨʘʟʨʘʙʦʪʢʠ ʠ ʚʥʝʜʨʝʥʠʷ ʚ ʧʨʦʤʳʰʣʝʥʥʦʩʪʴ ʠʥʥʦʚʘʮʠʦʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ, 

ʥʘʧʨʘʚʣʝʥʥʳʭ ʥʘ ʧʦʚʳʰʝʥʠʝ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʧʨʦʮʝʩʩʦʚ;  

- ʧʦʚʳʰʝʥʠʠ ʦʙʱʝʛʦ ʫʨʦʚʥʷ ʦʪʝʯʝʩʪʚʝʥʥʳʭ ʪʝʭʥʦʣʦʛʠʡ ʠ ʦʙʦʨʫʜʦʚʘʥʠʷ. 

ɺ ʦʙʣʘʩʪʠ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʚʘʞʥʦʝ ʤʝʩʪʦ ʟʘʥʠʤʘʝʪ ʧʨʦʙʣʝʤʘ ʨʘʟʚʠʪʠʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ 

ʛʘʟʘ ʢʘʢ ʤʦʪʦʨʥʦʛʦ ʪʦʧʣʠʚʘ ʚ ʈʦʩʩʠʠ. ʉ ʫʯʝʪʦʤ ʭʦʨʦʰʠʭ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ 
ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʠʩʧʦʣʴʟʦʚʘʪʴ ʩʣʝʜʫʶʱʠʝ ʧʨʠʥʮʠʧʳ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʧʦʜʜʝʨʞʢʠ:  

- ʨʝʢʣʘʤʥʘʷ ʠ ʠʤʠʜʞʝʚʘʷ ʧʦʜʜʝʨʞʢʘ ʧʨʠʦʙʨʝʪʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʥʘ ʩʞʠʞʝʥʥʦʤ ʠʣʠ 

ʢʦʤʧʨʠʤʠʨʦʚʘʥʥʦʤ ʧʨʠʨʦʜʥʦʤ ʛʘʟʝ; 

- ʫʩʪʘʥʦʚʣʝʥʠʝ ʨʘʟʣʠʯʥʳʭ ʣʴʛʦʪ ʧʦ ʦʧʣʘʪʝ ʧʘʨʢʦʚʢʠ, ʧʨʦʝʟʜʘ ʧʦ ʜʦʨʦʛʘʤ, ʩʥʠʞʝʥʥʦʛʦ ʪʘʨʠʬʘ 
ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʥʘʣʦʛʘ; 

- ʣʴʛʦʪʥʦʝ ʢʨʝʜʠʪʦʚʘʥʠʝ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʠ ʩʝʣʴʩʢʦʭʦʟʷʡʩʪʚʝʥʥʳʭ ʦʨʛʘʥʠʟʘʮʠʡ, ʥʘʧʨʘʚʣʝʥʥʦʝ 

ʥʘ ʧʝʨʝʚʦʜ ʠʩʧʦʣʴʟʫʝʤʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʘʨʢʘ ʥʘ ʧʨʠʨʦʜʥʳʡ ʛʘʟ ʠ/ʠʣʠ ʧʦʢʫʧʢʫ ʥʦʚʦʡ ʪʝʭʥʠʢʠ, 

ʨʘʙʦʪʘʶʱʝʡ ʥʘ ʧʨʠʨʦʜʥʦʤ ʛʘʟʝ. 



ʕʢʦʥʦʤʠʢʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ˉ 1 (66) 2018 ʛ. 
 

126 

 

ʉ ʪʦʯʢʠ ʟʨʝʥʠʷ ʩʠʩʪʝʤʳ ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʷ ʥʘ ʧʨʠʨʦʜʥʳʡ ʛʘʟ ʠʤʝʝʪ ʤʝʩʪʦ ʨʷʜ ʜʠʩʙʘʣʘʥʩʦʚ, ʜʣʷ 
ʫʩʪʨʘʥʝʥʠʷ ʢʦʪʦʨʳʭ ʥʝʦʙʭʦʜʠʤʦ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʨʝʛʫʣʠʨʦʚʘʥʠʝ (ʪʘʙʣ. 4). 

 

ʊʘʙʣʠʮʘ 4.  

ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʪʘʨʠʬʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʚ ʨʝʘʣʠʟʘʮʠʠ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ 

ʇʨʠʥʮʠʧʳ ʄʝʨʳ 

ʌʦʨʤʠʨʦʚʘʥʠʝ ʨʝʛʫʣʠʨʫʝʤʳʭ ʮʝʥ ʥʘ ʧʨʠʨʦʜʥʳʡ ʛʘʟ ʠʩʭʦʜʷ 

ʠʟ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʦʙʝʩʧʝʯʝʥʠʷ ʪʨʝʙʫʝʤʦʡ ʨʝʥʪʘʙʝʣʴʥʦʩʪʠ 

ʙʠʟʥʝʩʘ ʛʘʟʦʚʳʭ ʢʦʤʧʘʥʠʡ, ʧʦʟʚʦʣʷʶʱʠʭ ʧʨʦʚʦʜʠʪʴ 

ʧʦʣʥʦʮʝʥʥʫʶ ʤʦʜʝʨʥʠʟʘʮʠʶ ʤʦʱʥʦʩʪʝʡ 

ɺʦʟʤʦʞʥʳʡ ʧʝʨʝʭʦʜ ʚ ʧʝʨʩʧʝʢʪʠʚʝ ʢ ʩʚʦʙʦʜʥʦʤʫ 

ʮʝʥʦʦʙʨʘʟʦʚʘʥʠʶ ʥʘ ʧʨʠʨʦʜʥʳʡ ʛʘʟ ʩ 

ʜʦʩʪʠʞʝʥʠʝʤ ʨʘʚʥʦʡ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʦʩʪʘʚʦʢ 

ʛʘʟʘ ʥʘ ʚʥʫʪʨʝʥʥʠʡ ʠ ʚʥʝʰʥʠʝ ʨʳʥʢʠ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʩʦʧʦʩʪʘʚʣʝʥʠʷ ʩʪʦʠʤʦʩʪʠ ʪʦʧʣʠʚʘ ʨʘʟʣʠʯʥʳʭ 

ʚʠʜʦʚ ʩ ʫʯʝʪʦʤ ʝʛʦ ʢʘʣʦʨʠʡʥʦʩʪʠ ʜʣʷ ʨʘʩʯʝʪʘ ʨʝʛʫʣʠʨʫʝʤʳʭ 

ʮʝʥ ʥʘ ʛʘʟ 

ʆʙʝʩʧʝʯʝʥʠʝ ʨʘʚʥʦʡ ʜʦʭʦʜʥʦʩʪʠ ʧʦʩʪʘʚʦʢ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʧʨʦʤʳʰʣʝʥʥʳʤ ʧʦʪʨʝʙʠʪʝʣʷʤ ʠ 

ʥʘʩʝʣʝʥʠʶ 

ʉʪʠʤʫʣʠʨʦʚʘʥʠʝ ʧʦʚʳʰʝʥʠʷ ʵʥʝʨʛʝʪʠʯʝʩʢʦʡ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʥʘʮʠʦʥʘʣʴʥʳʭ ʧʨʦʠʟʚʦʜʩʪʚ, ʫʭʦʜ ʦʪ ʠʩʢʫʩʩʪʚʝʥʥʦʡ ʩʭʝʤʳ 

ʦʙʝʩʧʝʯʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʦʪʝʯʝʩʪʚʝʥʥʳʭ 

ʧʨʦʠʟʚʦʜʠʪʝʣʝʡ ʟʘ ʩʯʝʪ ʥʠʟʢʠʭ ʠʟʜʝʨʞʝʢ 

ʇʨʝʜʦʩʪʘʚʣʝʥʠʝ ʩʫʙʩʠʜʠʡ ʜʣʷ ʤʘʣʦʦʙʝʩʧʝʯʝʥʥʳʭ 
ʩʣʦʝʚ ʥʘʩʝʣʝʥʠʷ, ʢʦʤʧʝʥʩʠʨʫʶʱʠʭ ʚʦʟʨʦʩʰʫʶ 

ʩʪʦʠʤʦʩʪʴ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ 

 

ʈʝʘʣʠʟʘʮʠʷ ʤʝʭʘʥʠʟʤʦʚ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʚʳʨʘʚʥʠʚʘʥʠʝ ʮʝʥ ʥʘ ʚʥʫʪʨʝʥʥʝʤ ʠ ʚʥʝʰʥʠʭ ʨʳʥʢʘʭ, ʩ 
ʮʝʣʴʶ ʥʝʜʦʧʫʱʝʥʠʷ ʩʥʠʞʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʧʨʝʜʧʦʣʘʛʘʝʪ ʘʜʨʝʩʥʦʝ 

ʩʫʙʩʠʜʠʨʦʚʘʥʠʝ ʧʨʝʜʧʨʠʷʪʠʡ, ʚʳʧʫʩʢʘʶʱʠʭ ʠʥʥʦʚʘʮʠʦʥʥʫʶ ʠ/ʠʣʠ ʩʦʮʠʘʣʴʥʦ ʟʥʘʯʠʤʫʶ ʧʨʦʜʫʢʮʠʶ. 

ɼʣʷ ʦʨʛʘʥʠʟʘʮʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʘʩʰʠʨʝʥʥʫʶ ʵʢʩʧʦʨʪʦʦʨʠʝʥʪʘʮʠʶ, ʥʝʦʙʭʦʜʠʤʦ ʧʨʝʜʫʩʤʦʪʨʝʪʴ 
ʚʦʟʤʦʞʥʦʩʪʴ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʜʦʛʦʚʦʨʥʳʭ ʮʝʥ. 

 

ɺʓɺʆɼʓ 

ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ ʥʘʩʪʦʷʱʝʡ ʨʘʙʦʪʝ ʨʝʢʦʤʝʥʜʘʮʠʡ ʧʦ ʧʦʚʳʰʝʥʠʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 
ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ ʦʪʜʝʣʴʥʳʭ ʩʝʛʤʝʥʪʦʚ ʨʦʩʩʠʡʩʢʦʡ ʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʩʧʦʩʦʙʩʪʚʫʝʪ ʨʦʩʪʫ 

ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʥʝ ʪʦʣʴʢʦ ʛʘʟʦʚʦʡ ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ ʠʣʠ ʊʕʂ, ʥʦ ʠ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʢʠ ʚ 

ʦʙʱʝʤ. ɹʦʣʴʰʘʷ ʜʦʣʷ ʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ ʚ ʥʘʮʠʦʥʘʣʴʥʦʤ ɺɺʇ ʦʙʫʩʣʦʚʣʠʚʘʝʪ ʥʝʦʙʭʦʜʠʤʦʩʪʴ ʧʦʜʜʝʨʞʢʠ ʠ 
ʧʦʚʳʰʝʥʠʷ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʪʦʛʦ ʩʝʛʤʝʥʪʘ [17].  

ʊʨʫʜʥʦ ʧʝʨʝʦʮʝʥʠʪʴ ʨʦʣʴ ʛʦʩʫʜʘʨʩʪʚʘ ʚ ʧʨʦʮʝʩʩʝ ʧʦʚʳʰʝʥʠʷ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʠ ʨʦʩʩʠʡʩʢʦʡ 

ʛʘʟʦʚʦʡ ʦʪʨʘʩʣʠ. ʆʩʥʦʚʥʳʝ ʧʦʣʦʞʝʥʠʷ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʤʦʛʫʪ ʠʩʧʦʣʴʟʦʚʘʪʴ ʢʘʢ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ 
ʠʩʩʣʝʜʦʚʘʥʠʡ ʚ ʵʪʦʤ ʥʘʧʨʘʚʣʝʥʠʠ, ʪʘʢ ʠ ʥʝʧʦʩʨʝʜʩʪʚʝʥʥʦ ʜʣʷ ʫʯʝʪʘ ʚ ʥʘʮʠʦʥʘʣʴʥʦʡ ʵʢʦʥʦʤʠʯʝʩʢʦʡ 

ʧʦʣʠʪʠʢʝ. 

 

ʇɽʈʉʇɽʂʊʀɺʓ ɼɸʃʔʅɽʁʐʀʍ ʀʉʉʃɽɼʆɺɸʅʀʁ 
ʇʨʠʤʝʥʝʥʠʝ ʨʘʟʨʘʙʦʪʘʥʥʳʭ ʚ ʩʪʘʪʴʝ ʤʝʨ ʥʝ ʜʘʩʪ ʧʦʣʥʦʮʝʥʥʳʡ ʨʝʟʫʣʴʪʘʪ ʙʝʟ ʧʦʚʳʰʝʥʠ ̫

ʜʠʩʮʠʧʣʠʥʳ ʧʦ ʦʧʣʘʪʝ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ [18]. ʉʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʝ ʵʪʦʛʦ ʥʘʧʨʘʚʣʝʥʠʷ ʚʦʟʤʦʞʥʦ ʟʘ ʩʯʝʪ 

ʦʮʝʥʢʠ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʧʦʩʪʘʚʦʢ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ ʥʘ ʫʩʣʦʚʠʷʭ ʧʨʝʜʚʘʨʠʪʝʣʴʥʦʡ ʦʧʣʘʪʳ, ʚʚʝʜʝʥʠʷ 
ʩʠʩʪʝʤʳ ʰʪʨʘʬʦʚ ʟʘ ʧʨʦʩʨʦʯʢʫ ʦʧʣʘʪʳ ʧʦʩʪʘʚʣʝʥʥʳʭ ʦʙʲʝʤʦʚ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʘ, ʧʨʝʢʨʘʱʝʥʠʷ ʧʦʩʪʘʚʦʢ 

ʛʘʟʘ ʩʠʩʪʝʤʥʳʤ ʥʝʧʣʘʪʝʣʴʱʠʢʘʤ ʧʨʠ ʥʘʢʦʧʣʝʥʠʠ ʦʧʨʝʜʝʣʝʥʥʦʛʦ ʜʦʣʛʘ. 

ʅʝʦʙʭʦʜʠʤʳ ʜʘʣʴʥʝʡʰʠʝ ʨʘʟʨʘʙʦʪʢʠ ʢʘʢ ʧʦ ʦʧʨʝʜʝʣʝʥʠʶ ʢʦʥʢʨʝʪʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʚʥʝʜʨʝʥʠʷ 
ʧʨʝʜʣʘʛʘʝʤʳʭ ʚ ʨʘʙʦʪʝ ʤʝʨ ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʛʦ ʨʝʛʫʣʠʨʦʚʘʥʠʷ, ʪʘʢ ʠ ʧʦ ʩʦʚʝʨʰʝʥʩʪʚʦʚʘʥʠʶ ʧʣʘʪʝʞʥʦʡ 

ʜʠʩʮʠʧʣʠʥʳ ʨʦʩʩʠʡʩʢʠʭ ʠ ʟʘʨʫʙʝʞʥʳʭ ʧʦʪʨʝʙʠʪʝʣʝʡ ʛʘʟʘ. 
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Annotation. At present, the Russian natural gas market is experiencing structural imbalances caused by imperfect state regulation of the 
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recommendations on increasing the competitiveness of the Russian gas industry through methods of state regulation. To achieve this 
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industry. 
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ɸʥʥʦʪʘʮʠʷ. ɺ ʩʪʘʪʴʝ ʦʧʨʝʜʝʣʝʥʳ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʫʣʫʯʰʠʪʴ ʩʦʩʪʦʷʥʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʠ ʚ ʩʣʫʯʘʝ 

ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʘʜʘʧʪʠʨʦʚʘʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ. ɹʳʣʠ ʨʘʩʩʯʠʪʘʥʳ ʧʦʪʨʝʙʥʦʩʪʠ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥ ʚ 
ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʠʥʚʝʩʪʠʮʠʷʭ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʦ ʚʣʠʷʥʠʝ ʫʨʦʚʥʷ ʨʘʟʚʠʪʦʩʪʠ ʠʥʩʪʠʪʫʪʦʚ ʥʘ ʩʪʨʫʢʪʫʨʫ ʠʥʚʝʩʪʠʮʠʡ 
(ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠ ʯʘʩʪʥʳʝ; ʧʨʷʤʳʝ ʠ ʧʦʨʪʬʝʣʴʥʳʝ). ɺ ʨʘʟʨʝʟʝ ʦʪʜʝʣʴʥʳʭ ʚʠʜʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʤʦʞʥʦ ʥʘʙʣʶʜʘʪʴ, ʯʪʦ 
ʨʝʘʣʴʥʳʡ ʩʧʨʦʩ ʈʦʩʩʠʠ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʥʝ ʙʫʜʝʪ ʚ ʧʦʣʥʦʡ ʤʝʨʝ ʫʜʦʚʣʝʪʚʦʨʝʥ ʧʦʩʣʝ ʨʝʘʣʠʟʘʮʠʠ ʜʦʣʛʦʩʨʦʯʥʳʭ ʩʪʨʘʪʝʛʠʡ 
ʨʘʟʚʠʪʠʷ. ɹʳʣʠ ʧʦʩʪʨʦʝʥʳ ʤʦʜʝʣʠ ʜʣʷ ʦʪʩʣʝʞʠʚʘʥʠʷ ʩʚʷʟʠ ʤʝʞʜʫ ʵʪʠʤ ʩʨʦʢʦʤ ʚ ʨʘʟʥʳʭ ʩʪʨʘʥʘʭ ʠ ʧʦʢʘʟʘʪʝʣʷʤʠ, 
ʢʦʣʠʯʝʩʪʚʝʥʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʤʠ ʫʨʦʚʝʥʴ ʨʘʟʚʠʪʠʷ ʪʝʭ ʠʣʠ ʠʥʳʭ ʠʥʩʪʠʪʫʪʦʚ. ʅʘ ʦʩʥʦʚʝ ʫʨʘʚʥʝʥʠʡ ʨʝʛʨʝʩʩʠʠ ʙʳʣʠ ʧʦʩʪʨʦʝʥʳ 
ʩʣʝʜʫʶʱʠʝ ʤʦʜʝʣʠ: ʩʨʦʢ ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʪʝʢʫʱʝʛʦ ʩʧʨʦʩʘ ʟʘ ʩʯʝʪ ʚʩʝʭ ʚʠʜʦʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʠʥʚʝʩʪʠʮʠʡ, ʩʨʦʢ 
ʫʜʦʚʣʝʪʚʦʨʝʥʠʷ ʪʝʢʫʱʝʛʦ ʩʧʨʦʩʘ ʟʘ ʩʯʝʪ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʠʥʚʝʩʪʠʮʠʡ. ʉ ʧʦʤʦʱʴʶ ʵʪʠʭ ʤʦʜʝʣʝʡ ʤʦʞʥʦ ʵʢʩʪʨʘʧʦʣʠʨʦʚʘʪʴ 
ʧʦʣʫʯʝʥʥʳʝ ʨʝʟʫʣʴʪʘʪʳ ʥʘ ʩʪʨʘʥʳ, ʢʦʣʠʯʝʩʪʚʝʥʥʳʝ ʦʮʝʥʢʠ ʨʘʟʚʠʪʦʩʪʠ ʠʥʩʪʠʪʫʪʦʚ ʚ ʢʦʪʦʨʳʭ ʠʟʚʝʩʪʥʳ, ʧʦʣʫʯʠʚ ʜʦʣʛʦʩʨʦʯʥʳʝ 

ʨʘʚʥʦʚʝʩʥʳʝ ʥʦʨʤʳ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʨʘʟʨʝʟʝ ʯʘʩʪʥʳʭ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʚ ʧʨʦʮʝʥʪʘʭ ʦʪ ɺɺʇ. ʅʘ ʦʩʥʦʚʝ 
ʧʦʩʪʨʦʝʥʥʳʭ ʤʦʜʝʣʝʡ ʠ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʩʬʦʨʤʠʨʦʚʘʥ ʚʳʚʦʜ ʦ ʥʝʦʙʭʦʜʠʤʦʩʪʠ ʙʦʣʝʝ ʪʱʘʪʝʣʴʥʦʛʦ, ʢʘʯʝʩʪʚʝʥʥʦʛʦ 
ʨʘʩʩʤʦʪʨʝʥʠʷ ʦʩʦʙʝʥʥʦʩʪʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ ʢʘʢ ʚ ʨʘʟʚʠʚʘʶʱʠʭʩʷ ʩʪʨʘʥʘʭ ʠʟ ʚʳʰʝʫʧʦʤʷʥʫʪʦʛʦ ʩʧʠʩʢʘ, ʪʘʢ 
ʠ ʚ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥʘʭ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭʩʷ ʚʳʩʦʢʠʤ ʫʨʦʚʥʝʤ ʢʘʯʝʩʪʚʘ ʠʥʩʪʠʪʫʪʦʚ, ʚʣʠʷʶʱʠʭ ʥʘ ʵʬʬʝʢʪʠʚʥʦʩʪʴ 
ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʠʥʚʝʩʪʠʮʠʡ. ʅʝʜʦʩʪʘʪʢʦʤ ʧʨʝʜʣʦʞʝʥʥʦʛʦ ʧʦʜʭʦʜʘ ʷʚʣʷʝʪʩʷ ʪʦ, ʯʪʦ ʦʥ ʧʦʟʚʦʣʷʝʪ ʦʮʝʥʠʪʴ ʠʥʚʝʩʪʠʮʠʠ ʚ ʪʘʢ 
ʥʘʟʳʚʘʝʤʳʝ çgreenfieldè ʧʨʦʝʢʪʳ. 
 
ʂʣʶʯʝʚʳʝ ʩʣʦʚʘ: ʫʧʨʘʚʣʝʥʠʝ, ʠʥʚʝʩʪʠʮʠʠ, ʠʥʬʨʘʩʪʨʫʢʪʫʨʘ,  ʨʘʟʚʠʪʠʝ, ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ. 

 

ɺɺɽɼɽʅʀɽ 

ʀʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʨʘʩʩʤʘʪʨʠʚʘʶʪʩʷ ʚ ʢʘʯʝʩʪʚʝ ʚʘʞʥʝʡʰʝʛʦ ʠʥʩʪʨʫʤʝʥʪʘ ʩʦʟʜʘʥʠʷ 

ʫʩʣʦʚʠʡ ʜʣʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ. ʀʥʚʝʩʪʠʮʠʠ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ï ʵʪʦ 
ʠʜʝʘʣʴʥʳʡ ʧʫʪʴ ʧʝʨʝʨʘʩʧʨʝʜʝʣʝʥʠʷ ʨʝʩʫʨʩʦʚ ʠ ʨʘʙʦʯʝʡ ʩʠʣʳ ʠʟ ʩʪʘʛʥʠʨʫʶʱʠʭ ʩʝʢʪʦʨʦʚ ʵʢʦʥʦʤʠʢʠ ʚ 

ʦʪʨʘʩʣʠ, ʩʧʦʩʦʙʥʳʝ ʦʙʝʩʧʝʯʠʪʴ ʜʦʣʛʦʩʨʦʯʥʳʡ ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʨʦʩʪ. ɻʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʢʘʧʠʪʘʣʦʚʣʦʞʝʥʠʷ 

ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʩʪʠʤʫʣʠʨʫʶʪ ʯʘʩʪʥʳʝ ʠʥʚʝʩʪʠʮʠʠ, ʨʝʘʣʴʥʳʡ ʩʝʢʪʦʨ ʵʢʦʥʦʤʠʢʠ ʚʳʠʛʨʳʚʘʝʪ 

ʚʩʣʝʜʩʪʚʠʝ ʩʦʢʨʘʱʝʥʠʷ ʠʟʜʝʨʞʝʢ ï ʪʨʘʥʩʧʦʨʪʥʳʭ, ʢʦʤʤʫʥʠʢʘʮʠʦʥʥʳʭ, ʵʥʝʨʛʦ- ʠ ʚʦʜʦʩʥʘʙʞʝʥʠʷ. 

 

ɸʅɸʃʀɿ ʇʋɹʃʀʂɸʎʀʁ, ʄɸʊɽʈʀɸʃʆɺ, ʄɽʊʆɼʆɺ 
ɺ ʠʩʩʣʝʜʦʚʘʥʠʝ ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʭ ʚʦʧʨʦʩʦʚ ʨʘʟʚʠʪʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚʥʝʩʣʠ ʨʘʙʦʪʳ ʪʘʢʠʭ 

ʫʯʝʥʥʳʭ, ʢʘʢ ɸ. ʇʝʟʝʥʪʠ [1], ʇ.ʅ. ʈʦʟʝʥʰʪʝʡʥ-ʈʦʜʘʥʘ [2],  ʇ. ʉʘʤʫʵʣʴʩʦʥʘ [3], ɸ. ʍʠʨʰʤʘʥʘ [4], ʛʜʝ 

ʧʦʜʯʝʨʢʥʫʣʠ, ʯʪʦ ʜʦʭʦʜʳ ʭʦʟʷʡʩʪʚʫʶʱʠʭ ʩʫʙʲʝʢʪʦʚ ʟʘʚʠʩʷʪ ʦʪ ʩʦʩʪʦʷʥʠʷ ʠ ʫʨʦʚʥʷ ʨʘʟʚʠʪʠʷ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ɺ ʩʚʦʠʭ ʨʘʙʦʪʘʭ ʋ. ʈʦʩʪʦʫ [5], ʍ. ɿʠʥʛʝʨ [6] ʦʧʠʩʘʣʠ ʥʘʣʠʯʠʝ ʦʧʨʝʜʝʣʝʥʥʦʡ 
ʟʘʚʠʩʠʤʦʩʪʠ ʤʝʞʜʫ ʧʦʚʳʰʝʥʠʝʤ ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʵʢʦʥʦʤʠʢʠ ʠ ʚʝʣʠʯʠʥʦʡ ʮʝʣʝʚʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ 

ʨʘʟʚʠʪʠʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʦʧʠʩʘʣʠ ʤʝʭʘʥʠʟʤʳ ʠ ʠʥʩʪʨʫʤʝʥʪʳ ʨʘʟʚʠʪʠʷ ʦʪʨʘʩʣʝʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ɺʦʧʨʦʩʳ ʧʨʦʝʢʪʥʦʛʦ ʬʠʥʘʥʩʠʨʦʚʘʥʠʷ, ʨʘʟʚʠʪʠʷ ʤʝʭʘʥʠʟʤʦʚ ʩʦʟʜʘʥʠʝ ʠ ʫʧʨʘʚʣʝʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ 

ʧʨʦʝʢʪʦʚ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ ʧʨʦʛʨʘʤʤ ʨʘʟʚʠʪʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʛʦʩʫʜʘʨʩʪʚʝʥʥʦ-ʯʘʩʪʥʦʛʦ ʧʘʨʪʥʝʨʩʪʚʘ 
ʧʦʩʚʷʱʝʥʳ ʪʨʫʜʳ ɸ.ɻ. ʀʩʘʝʚʘ [7], ʈ.ʄ. ʅʠʞʝʛʦʨʦʜʮʝʚʘ, ʉ.ʄ. ʅʠʢʠʪʝʥʢʦ, ɽ.ɺ. ɻʦʦʩʝʥʘ [8], 

ɺʘʨʥʘʚʩʢʦʛʦ ɺ.ɻ. [9]. ʉʨʝʜʠ ʫʯʝʥʳʭ, ʠʩʩʣʝʜʫʶʱʠʭ ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʚʣʠʷʥʠʝ ʥʘ 

ʪʝʤʧʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ, ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʠʥʚʝʩʪʠʮʠʦʥʥʳʭ  ʚʣʦʞʝʥʠʡ, ʩʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ 
ɺ.ɹ. ʂʦʥʜʨʘʪʴʝʚʘ [10], ʉ. ɹʦʫʛʭʝʘʩʘ, ʇ. ɼʝʤʝʪʨʠʘʜʝʩʘ, ʊ. ʄʘʤʫʥʝʘʩʘ [11], ʉ. ʃʝʜʷʝʚʘ, ʄ. ʃʠʥʜʝʥʘ [12], 

ɽ.ɸ. ʂʦʣʦʤʘʢʘ [13], ɺ.ɻ. ɺʘʨʥʘʚʩʢʦʛʦ [14].ɸʢʪʫʘʣʴʥʳʝ ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʦʪʨʘʩʣʝʚʳʝ ʘʩʧʝʢʪʳ, ʦʩʚʝʱʝʥʳ ʚ ʨʘʙʦʪʘʭ ʃ. ʊʨʦʧʢʦ [15], ʀ.ʖ. ʐʚʝʮ, 
ʖ.ʖ. ʐʚʝʮʘ [16], ʖ.ɸ. ʑʝʨʙʘʥʠʥʘ [17]. ɺʦʧʨʦʩʳ ʨʘʟʚʠʪʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʢʦʤʧʣʝʢʩʘ ʈʦʩʩʠʠ ʚ 

ʨʘʤʢʘʭ ʧʨʦʩʪʨʘʥʩʪʚʝʥʥʦʛʦ ʨʘʟʚʠʪʠʷ, ʦʩʚʝʱʝʥʳ ʚ ʨʘʙʦʪʘʭ ʄ.ʇ. ʂʦʤʘʨʦʚʘ [18], ʇ.ɸ. ʄʠʥʘʢʠʨʘ [19], 

ʀ.ʖ. ʐʚʝʮ, ʖ.ʖ. ʐʚʝʮʘ [20, 21], ʅ.ʀ. ɺʘʣʝʘʭʤʝʪʦʚʘ, ɸ.ʅ. ʎʘʮʫʣʠʥʘ [22], ʁ. ɹʨʦʮʢʝʨʘ, ʇ. ʈʠʝʪʚʝʣʜʘ 

[23]. ʅʝʩʤʦʪʨʷ ʥʘ ʟʥʘʯʠʪʝʣʴʥʳʡ↑ ʚʢʣʘʜ ʫʯʝʥʳʭ, ʛʣʦʙʘʣʠʟʘʮʠʦʥʥʳʝ ʧʨʦʮʝʩʩʳ, ʧʨʦʠʩʭʦʜʷʱʠʝ ʚ ʤʠʨʦʚʦʡ 
ʵʢʦʥʦʤʠʢʝ, ʧʨʠʚʦʜʷʪ ʢ ʫʩʠʣʝʥʠʶ ʢʦʥʢʫʨʝʥʮʠʠ ʥʘ ʤʝʞʜʫʥʘʨʦʜʥʳʭ ʨʳʥʢʘʭ, ʯʪʦ ʪʨʝʙʫʝʪ ʧʝʨʝʦʩʤʳʩʣʝʥʠʷ 

http://maps.yandex.ru/?rtext=55.800476%2c37.530331~55.800193%2c37.528989&sll=37.529732%2c55.800462&sspn=0.011802%2c0.004248&rtt=mt&rtn=0&rtm=atm&source=route&ll=37.529732%2c55.800462&spn=0.011802%2c0.004248&z=17&l=map
https://elibrary.ru/item.asp?id=19988243
https://elibrary.ru/item.asp?id=19988243
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ʚʦʧʨʦʩʦʚ ʚʣʠʷʥʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʘ ʪʝʤʧʳ ʠ ʫʩʪʦʡʯʠʚʦʩʪʴ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʠ ʧʦʟʚʦʣʷʝʪ 
ʠʥʪʝʨʧʨʝʪʠʨʦʚʘʪʴ ʠʩʩʣʝʜʦʚʘʥʠʝ ʚ ʥʦʚʦʤ ʢʣʶʯʝ.  

 

ʎɽʃʔ ʀ ʇʆʉʊɸʅʆɺʂɸ ɿɸɼɸʏʀ ʀʉʉʃɽɼʆɺɸʅʀʗ 
ʎʝʣʴʶ ʜʘʥʥʦʡ ʩʪʘʪʴʠ ʷʚʣʷʝʪʩʷ ʘʥʘʣʠʟ ʚʟʘʠʤʦʟʘʚʠʩʠʤʦʩʪʠ ʯʘʩʪʥʳʭ ʠ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʭ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʠʥʚʝʩʪʠʮʠʡ. 

 

ʆʉʅʆɺʅʆʁ ʈɸɿɼɽʃ 

ʈʦʩʩʠʡʩʢʘʷ ʵʢʦʥʦʤʠʢʘ ʧʝʨʝʰʣʘ ʚ ʦʩʪʨʫʶ ʬʘʟʫ ʩʪʨʫʢʪʫʨʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʢʨʠʟʠʩʘ, ʩʚʷʟʘʥʥʦʛʦ 

ʩ ʠʩʯʝʨʧʘʥʠʝʤ ʧʦʪʝʥʮʠʘʣʘ ʩʳʨʴʝʚʦʡ ʤʦʜʝʣʠ ʨʦʩʪʘ ʥʘ ʬʦʥʝ ʨʝʟʢʦʛʦ ʩʥʠʞʝʥʠʷ ʮʝʥ ʥʘ ʥʝʬʪʴ ʠ ʠʥʳʝ 

ʩʳʨʴʝʚʳʝ ʪʦʚʘʨʳ, ʩʦʩʪʘʚʣʷʶʱʠʝ ʦʩʥʦʚʫ ʵʢʩʧʦʨʪʘ ʥʘʰʝʡ ʩʪʨʘʥʳ. ɺ 2016 ʛʦʜʫ ʥʝʛʘʪʠʚʥʳʝ ʬʘʢʪʦʨʳ ʚ 
ʮʝʣʦʤ ʩʦʭʨʘʥʷʶʪ ʩʚʦʝ ʚʣʠʷʥʠʝ, ʘ ʧʦʩʣʝʜʫʶʱʝʝ ʵʢʦʥʦʤʠʯʝʩʢʦʝ ʨʘʟʚʠʪʠʝ ʧʨʠ ʩʦʭʨʘʥʝʥʠʠ ʪʝʢʫʱʝʡ 

ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʦʡ ʩʨʝʜʳ ʧʨʦʛʥʦʟʠʨʫʝʪʩʷ ʢʘʢ ʥʝʟʘʚʠʩʠʤʳʤʠ ʵʢʩʧʝʨʪʘʤʠ, ʪʘʢ ʠ ʦʨʛʘʥʘʤʠ 

ʛʦʩʫʜʘʨʩʪʚʝʥʥʦʡ ʚʣʘʩʪʠ ʚ ʩʨʝʜʥʝʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʥʘ ʫʨʦʚʥʝ 0,2-0,4 ʧ.ʧ. ɺɺʇ, ʯʪʦ ʷʚʥʦ ʥʝ 
ʩʦʦʪʚʝʪʩʪʚʫʝʪ ʩʪʨʘʪʝʛʠʯʝʩʢʠʤ ʠʥʪʝʨʝʩʘʤ ʩʪʨʘʥʳ. 

ɼʣʷ ʠʟʤʝʥʝʥʠʷ ʜʘʥʥʦʡ ʩʠʪʫʘʮʠʠ ʥʝʦʙʭʦʜʠʤʦ ʧʨʦʚʝʜʝʥʠʝ ʨʷʜʘ ʩʪʨʫʢʪʫʨʥʳʭ ʨʝʬʦʨʤ ʚ ʨʘʟʣʠʯʥʳʭ 

ʩʬʝʨʘʭ ʵʢʦʥʦʤʠʢʠ ʠ ʩʦʮʠʘʣʴʥʦʡ ʧʦʣʠʪʠʢʠ. ʆʜʥʘ ʠʟ ʦʩʥʦʚʥʳʭ ʟʘʜʘʯ ʜʘʥʥʳʭ ʠʟʤʝʥʝʥʠʡ ʜʦʣʞʥʘ 
ʟʘʢʣʶʯʘʪʴʩʷ ʚ ʩʦʟʜʘʥʠʠ ʫʩʣʦʚʠʡ, ʦʙʝʩʧʝʯʠʚʘʶʱʠʭ ʨʝʘʣʠʟʘʮʠʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʧʨʦʝʢʪʦʚ, ʩʦʟʜʘʶʱʠʭ 

ʟʥʘʯʠʪʝʣʴʥʳʝ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʳʝ ʵʬʬʝʢʪʳ ʚ ʵʢʦʥʦʤʠʢʝ. ɹʣʘʛʦʜʘʨʷ ʫʩʧʝʰʥʦʡ ʨʝʘʣʠʟʘʮʠʠ ʧʦʜʦʙʥʳʭ 

ʧʨʦʝʢʪʦʚ ʘʚʪʦʤʘʪʠʯʝʩʢʠ ʟʘʧʫʩʢʘʶʪʩʷ ʤʝʭʘʥʠʟʤʳ ʤʝʞʦʪʨʘʩʣʝʚʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʧʦʩʣʝʜʫʶʱʝʛʦ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ. 
ʆʜʥʠʤ ʠʟ ʚʘʞʥʝʡʰʠʭ ʚʦʧʨʦʩʦʚ, ʪʨʝʙʫʶʱʠʭ ʥʘʫʯʥʦʛʦ ʦʩʤʳʩʣʝʥʠʷ, ʷʚʣʷʝʪʩʷ ʟʘʧʫʩʢ ʩʧʝʮʠʘʣʴʥʳʭ 

ʤʝʭʘʥʠʟʤʦʚ ʨʘʟʚʠʪʠʷ ʠ ʨʝʘʣʠʟʘʮʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʧʨʦʝʢʪʦʚ, ʚʦʩʪʨʝʙʦʚʘʥʥʳʭ ʦʩʥʦʚʥʳʤʠ 

ʫʯʘʩʪʥʠʢʘʤʠ ʬʠʥʘʥʩʦʚʦʛʦ ʨʳʥʢʘ (ʠʥʩʪʠʪʫʮʠʦʥʘʣʴʥʳʤʠ ʠʥʚʝʩʪʦʨʘʤʠ, ʠʥʩʪʠʪʫʪʘʤʠ ʨʘʟʚʠʪʠʷ, 
ʢʦʤʤʝʨʯʝʩʢʠʤʠ ʙʘʥʢʘʤʠ ʠ ʪ.ʜ.). ʅʝʦʙʭʦʜʠʤʦʩʪʴ ʨʘʟʚʠʪʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʦʪʤʝʯʘʝʪʩʷ ʚʦ ʤʥʦʞʝʩʪʚʝ 

ʥʘʫʯʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ. ʊʘʢ, ɺʩʝʤʠʨʥʳʡ ʙʘʥʢ ʧʨʠʰʝʣ ʢ ʚʳʚʦʜʫ, ʯʪʦ ʨʦʩʪ ʠʥʚʝʩʪʠʮʠʡ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ 

ʥʘ 10% ʧʨʠʚʦʜʠʪ ʢ ʫʚʝʣʠʯʝʥʠʶ ʪʝʤʧʦʚ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ ʚ ʜʦʣʛʦʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ ʥʘ 1 ʧ.ʧ. 

McKinsey ʥʘ ʦʩʥʦʚʝ ʘʥʘʣʠʟʘ ʵʤʧʠʨʠʯʝʩʢʠʭ ʜʘʥʥʳʭ ʧʦʢʘʟʘʣ, ʯʪʦ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʚ 
ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʚ ʨʘʟʤʝʨʝ 1% ɺɺʇ ʧʦʟʚʦʣʠʣʠ ʩʦʟʜʘʪʴ 3,4 ʤʣʥ. ʥʦʚʳʭ ʨʘʙʦʯʠʭ ʤʝʩʪ ʚ ʀʥʜʠʠ ʠ 1,3 ʤʣʥ. ʚ 

ɹʨʘʟʠʣʠʠ [24]. ʇʦ ʵʢʩʧʝʨʪʥʳʤ ʨʘʩʯʝʪʘʤ ʩʦʮʠʘʣʴʥʦ-ʵʢʦʥʦʤʠʯʝʩʢʠʡ ʵʬʬʝʢʪ ʦʪ ʠʥʚʝʩʪʠʮʠʡ ʚ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʩʦʩʪʘʚʣʷʝʪ 20%. ɼʨʫʛʠʤʠ ʩʣʦʚʘʤʠ, ʢʘʞʜʳʡ ʜʦʣʣʘʨ, ʚʣʦʞʝʥʥʳʡ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, 
ʧʦʟʚʦʣʷʝʪ ʫʚʝʣʠʯʠʪʴ ɺɺʇ ʥʘ 20 ʮʝʥʪʦʚ. ɸ ʥʝʢʦʪʦʨʳʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʧʨʦʝʢʪʳ ʩʧʦʩʦʙʥʳ ʜʘʚʘʪʴ 

ʦʪʜʘʯʫ ʚ ʦʪʥʦʰʝʥʠʠ 1 ʢ 20 [25]. 

The Global Competitiveness Report 2015-2016, ʦʧʫʙʣʠʢʦʚʘʥʥʳʡ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʠʩʩʣʝʜʦʚʘʥʠʷ 
ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʩʦʩʪʦʷʥʠʷ 140 ʩʪʨʘʥ, ʠ ʦʧʨʝʜʝʣʷʶʱʠʡ ʥʘʮʠʦʥʘʣʴʥʫʶ ʢʦʥʢʫʨʝʥʪʦʩʧʦʩʦʙʥʦʩʪʴ 

ʢʘʢ ʩʧʦʩʦʙʥʦʩʪʴ ʩʪʨʘʥʳ ʠ ʝʝ ʠʥʩʪʠʪʫʪʦʚ ʦʙʝʩʧʝʯʠʚʘʪʴ ʩʪʘʙʠʣʴʥʳʝ ʪʝʤʧʳ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ, 

ʢʦʪʦʨʳʝ ʙʳʣʠ ʙʳ ʫʩʪʦʡʯʠʚʳ ʚ ʩʨʝʜʥʝʩʨʦʯʥʦʡ ʧʝʨʩʧʝʢʪʠʚʝ, ʧʦʢʘʟʘʣ, ʯʪʦ ʈʦʩʩʠʷ ʠʤʝʝʪ ʧʝʨʤʘʥʝʥʪʥʳʝ 

ʧʨʦʙʣʝʤʳ ʚ ʨʷʜʝ ʩʬʝʨ ʜʝʷʪʝʣʴʥʦʩʪʠ, ʚʢʣʶʯʘʷ ʠ ʧʨʦʙʣʝʤʳ ʨʘʟʚʠʪʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʅʝʜʦʩʪʘʪʦʯʥʳʡ 
ʦʙʲʝʤ ʠʥʚʝʩʪʠʮʠʡ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʥʘ ʧʨʦʪʷʞʝʥʠʠ ʧʦʩʣʝʜʥʠʭ 10-20 ʣʝʪ ʦʪʙʨʦʩʠʣ ʈʦʩʩʠʶ ʥʘ 103-ʝ 

ʤʝʩʪʦ ʚ ʤʠʨʝ ʧʦ ʧʦʢʘʟʘʪʝʣʶ ʢʘʯʝʩʪʚʘ ʦʙʱʝʩʪʚʝʥʥʳʭ ʠʥʩʪʠʪʫʪʦʚ. 

ɺʘʞʥʦ ʧʨʦʚʝʩʪʠ ʦʮʝʥʢʫ ʦʙʲʝʤʘ ʥʝʦʙʭʦʜʠʤʳʭ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʠʥʚʝʩʪʠʮʠʡ ʚ ʟʘʚʠʩʠʤʦʩʪʠ ʦʪ 
ʫʨʦʚʥʷ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʘʟʚʠʪʠʷ ʠ ʩʪʝʧʝʥʠ ʨʘʟʚʠʪʦʩʪʠ ʠʥʩʪʠʪʫʪʦʚ. ɺʳʙʨʘʥʥʳʤʠ ʢʨʠʪʝʨʠʷʤʠ ʘʥʘʣʠʟʘ 

ʷʚʣʷʝʪʩʷ: 

- ʙʳʩʪʨʳʡ ʨʦʩʪ ʦʙʲʝʤʦʚ ʨʘʟʚʠʪʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ; 

- ʙʦʣʴʰʠʝ ʦʙʲʝʤʳ ʚʥʝʙʶʜʞʝʪʥʦʛʦ ʨʘʟʚʠʪʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ;  
- ʨʘʟʚʠʚʘʶʱʠʡʩʷ ʭʘʨʘʢʪʝʨ ʬʠʥʘʥʩʦʚʳʭ ʨʳʥʢʦʚ, ʬʝʜʝʨʘʪʠʚʥʳʡ ʭʘʨʘʢʪʝʨ ʛʦʩʫʜʘʨʩʪʚʘ. 

ɼʘʥʥʳʡ ʧʦʜʭʦʜ ʧʦʟʚʦʣʠʣ ʦʧʨʝʜʝʣʠʪʴ ʛʨʫʧʧʳ ʩʪʨʘʥ, ʢʦʪʦʨʳʝ ʦʙʣʘʜʘʷ ʩʭʦʞʠʤʠ ʩ ʈʦʩʩʠʝʡ 

ʧʘʨʘʤʝʪʨʘʤʠ ʨʘʟʚʠʪʠʷ, ʩʫʤʝʣʠ ʟʘ ʩʯʝʪ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʦʧʨʝʜʝʣʝʥʥʳʭ ʤʝʭʘʥʠʟʤʦʚ ʧʨʠʚʣʝʯʝʥʠʷ 
ʠʥʚʝʩʪʠʮʠʡ ʟʥʘʯʠʪʝʣʴʥʳʤ ʦʙʨʘʟʦʤ ʫʣʫʯʰʠʪʴ ʩʠʪʫʘʮʠʶ ʚ ʨʘʟʚʠʪʠʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. ʅʘ ʦʩʥʦʚʘʥʠʠ 

ʧʦʣʫʯʝʥʥʳʭ ʜʘʥʥʳʭ ʚʘʞʥʦ ʦʧʨʝʜʝʣʠʪʴ ʠʥʩʪʨʫʤʝʥʪʳ, ʢʦʪʦʨʳʝ ʧʦʟʚʦʣʠʣʠ ʙʳ ʫʣʫʯʰʠʪʴ ʩʦʩʪʦʷʥʠʝ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʠ ʚ ʩʣʫʯʘʝ ʮʝʣʝʩʦʦʙʨʘʟʥʦʩʪʠ ʘʜʘʧʪʠʨʦʚʘʥʳ ʜʣʷ ʠʩʧʦʣʴʟʦʚʘʥʠʷ ʚ ʈʦʩʩʠʠ. ʇʨʠ 
ʠʩʧʦʣʴʟʦʚʘʥʠʠ ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ ʙʳʣʘ ʨʘʩʩʯʠʪʘʥʘ ʧʦʪʨʝʙʥʦʩʪʴ ʦʪʜʝʣʴʥʳʭ ʩʪʨʘʥ ʚ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʭ ʠʥʚʝʩʪʠʮʠʷʭ, ʘ ʪʘʢʞʝ ʦʧʨʝʜʝʣʝʥʦ ʚʣʠʷʥʠʝ ʫʨʦʚʥʷ ʨʘʟʚʠʪʦʩʪʠ ʠʥʩʪʠʪʫʪʦʚ ʥʘ 

ʩʪʨʫʢʪʫʨʫ ʠʥʚʝʩʪʠʮʠʡ (ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʝ ʠ ʯʘʩʪʥʳʝ; ʧʨʷʤʳʝ ʠ ʧʦʨʪʬʝʣʴʥʳʝ). ɼʘʣʝʝ ʧʦʣʫʯʝʥʥʳʝ 

ʨʝʟʫʣʴʪʘʪʳ ʢʦʣʠʯʝʩʪʚʝʥʥʳʭ ʠʩʩʣʝʜʦʚʘʥʠʡ ʙʳʣʠ ʠʩʧʦʣʴʟʦʚʘʥʳ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʝʨʝʯʥʷ ʩʪʨʘʥ, ʜʣʷ 
ʢʦʪʦʨʳʭ ʮʝʣʝʩʦʦʙʨʘʟʥʦ ʧʨʦʚʦʜʠʪʴ ʙʦʣʝʝ ʜʝʪʘʣʴʥʦʝ, ʢʘʯʝʩʪʚʝʥʥʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ ʧʨʦʮʝʩʩʦʚ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʦʛʦ ʠʥʚʝʩʪʠʨʦʚʘʥʠʷ.  



ʕʢʦʥʦʤʠʢʘ ʩʪʨʦʠʪʝʣʴʩʪʚʘ ʠ ʧʨʠʨʦʜʦʧʦʣʴʟʦʚʘʥʠʷ ˉ 1 (66) 2018 ʛ. 
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ʈʠʩ. 1. ɸʣʛʦʨʠʪʤ ʦʧʨʝʜʝʣʝʥʠʷ ʧʦʪʨʝʙʥʦʩʪʝʡ ʚ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ 

 
ʈʘʩʩʤʦʪʨʠʤ ʪʨʘʥʩʧʦʨʪʥʫʶ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ, ʵʥʝʨʛʝʪʠʢʫ ʠ ʚʦʜʦʩʥʘʙʞʝʥʠʝ. ʊʨʘʥʩʧʦʨʪ ʚʢʣʶʯʘʝʪ ʚ 

ʩʝʙʷ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ (ʚ ʢʤ) ʠ ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ (ʚ ʢʤ). ɺʦʜʦʩʥʘʙʞʝʥʠʝ ʧʦʜʨʘʟʫʤʝʚʘʝʪ ʯʠʩʣʦ 

ʞʠʪʝʣʝʡ ʛʦʨʦʜʩʢʦʡ ʠʣʠ ʩʝʣʴʩʢʦʡ ʤʝʩʪʥʦʩʪʠ, ʦʙʝʩʧʝʯʝʥʥʦʝ ʚʦʜʦʧʨʦʚʦʜʦʤ. ʕʥʝʨʛʝʪʠʢʘ ʨʘʩʩʤʘʪʨʠʚʘʝʪʩʷ ʚ 
ʨʘʟʨʝʟʝ ʦʙʝʩʧʝʯʝʥʥʦʩʪʠ ʞʠʪʝʣʝʡ ʜʦʩʪʫʧʦʤ ʢ ʵʣʝʢʪʨʦʵʥʝʨʛʠʠ ʠ ʜʫʰʝʚʦʤ ʧʦʪʨʝʙʣʝʥʠʠ ʵʣʝʢʪʨʠʯʝʩʪʚʘ (ʚ 

ʢɺʪʯ ʚ ʛʦʜ). ʉʧʨʦʩ ʥʘ ʜʦʩʪʫʧ ʢ ʵʣʝʢʪʨʦʩʥʘʙʞʝʥʠʶ, ʜʦʩʪʫʧ ʢ ʚʦʜʦʩʥʘʙʞʝʥʠʶ ʩʝʣʴʩʢʠʭ ʠ ʛʦʨʦʜʩʢʠʭ 

ʞʠʪʝʣʝʡ ʩʯʠʪʘʣʩʷ, ʠʩʭʦʜʷ ʠʟ ʦʯʝʚʠʜʥʦʡ ʥʝʦʙʭʦʜʠʤʦʩʪʠ, ʦʙʝʩʧʝʯʠʪʴ ʵʪʠʤʠ ʚʠʜʘʤʠ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚʩʝʭ 
ʛʨʘʞʜʘʥ (100%). 

ɽʩʣʠ ʬʠʟʠʯʝʩʢʘʷ ʧʦʪʨʝʙʥʦʩʪʴ ʪʦʡ ʠʣʠ ʠʥʦʡ ʵʢʦʥʦʤʠʢʠ ʚ ʪʦʤ ʠʣʠ ʠʥʦʤ ʚʠʜʝ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʥʝ 

ʤʦʞʝʪ ʙʳʪʴ ʨʘʩʩʯʠʪʘʥʘ ʥʘʧʨʷʤʫʶ (ʥʘʧʨʠʤʝʨ, ʩʢʦʣʴʢʦ ʢʠʣʦʤʝʪʨʦʚ ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʜʦʨʦʛ ʪʨʝʙʫʝʪʩʷ 

ʧʨʦʣʦʞʠʪʴ ʤʦʜʝʣʴʥʦʡ ʩʪʨʘʥʝ ʧʣʦʱʘʜʴʶ 100 ʢʤ2 ʠ ʥʘʩʝʣʝʥʠʝʤ ʚ 10000 ʯʝʣʦʚʝʢ), ʪʦ ʩʧʨʦʩ ʥʘ 
ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʩʯʠʪʘʣʩʷ ʬʫʥʢʮʠʝʡ ʦʪ ʥʘʩʝʣʝʥʠʷ ʩʪʨʘʥʳ ʠ ʝʸ ʧʣʦʱʘʜʠ, ʧʘʨʘʤʝʪʨʳ ʢʦʪʦʨʦʡ 

ʦʧʨʝʜʝʣʷʣʠʩʴ ʚ ʵʢʦʥʦʤʝʪʨʠʯʝʩʢʦʡ ʤʦʜʝʣʠ (ʪʘʙʣʠʮʳ 1-5). 

ʅʘ ʦʩʥʦʚʝ ʨʘʟʚʠʪʳʭ ʩʪʨʘʥ, ʛʜʝ ʩʧʨʦʩ ʥʘ ʵʪʠ ʚʠʜʳ ʙʳʣ ʧʨʠʥʷʪ ʢʘʢ ʫʜʦʚʣʝʪʚʦʨʝʥʥʳʡ (ɸʚʩʪʨʠʷ, 
ɹʝʣʴʛʠʷ, ʂʘʥʘʜʘ, ɼʘʥʠʷ, ʌʠʥʣʷʥʜʠʷ, ʌʨʘʥʮʠʷ, ɻʝʨʤʘʥʠʷ, ɻʦʥʢʦʥʛ, ʀʪʘʣʠʷ, ʀʩʣʘʥʜʠʷ, ʗʧʦʥʠʷ, 

ʃʶʢʩʝʤʙʫʨʛ, ʅʠʜʝʨʣʘʥʜʳ, ʅʦʨʚʝʛʠʷ, ʇʦʨʪʫʛʘʣʠʷ, ʉʠʥʛʘʧʫʨ, ʀʩʧʘʥʠʷ, ʐʚʝʮʠʷ, ʐʚʝʡʮʘʨʠʷ, 

ɺʝʣʠʢʦʙʨʠʪʘʥʠʷ, ʉʐɸ), ʚʳʚʦʜʠʣʘʩʴ ʬʫʥʢʮʠʷ ʩʧʨʦʩʘ ʩʪʨʘʥʳ ʥʘ ʪʦʪ ʠʣʠ ʠʥʦʡ ʚʠʜ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ. 

ɹʳʣʠ ʧʦʩʪʨʦʝʥʳ ʢʘʢ ʣʠʥʝʡʥʳʝ (Ὀ Ὀ ‌ὔ ‍Ὓ, ʪʘʢ ʠ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʳʝ (Ὀ Ὀ ὔz ᶻ
Ὓȟ ʥʘ ʦʩʥʦʚʝ ʨʝʛʨʝʩʩʠʠ ÌÎὈ ÌÎὈ ‌ÌÎὔ ‍ÌÎὛ ʤʦʜʝʣʠ ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʩʧʨʦʩʘ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʳʝ 
ʜʦʨʦʛʠ, ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ ʠ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʤʦʱʥʦʩʪʠ (ʜʘʣʝʝ ʚʝʟʜʝ ὔ ï ʯʠʩʣʝʥʥʦʩʪʴ ʥʘʩʝʣʝʥʠʷ ʚ ʯʝʣ., Ὓ ï 
ʧʣʦʱʘʜʴ ʩʪʨʘʥʳ ʚ ʢʤ

2
). ɺʦ ʚʩʝʭ ʩʣʫʯʘʷʭ ʤʫʣʴʪʠʧʣʠʢʘʪʠʚʥʳʝ ʤʦʜʝʣʠ ʭʘʨʘʢʪʝʨʠʟʦʚʘʣʠʩʴ ʙʦʣʝʝ ʚʳʩʦʢʠʤ 

ʢʘʯʝʩʪʚʦʤ, ʧʦʵʪʦʤʫ ʠʤʝʥʥʦ ʦʥʠ ʙʳʣʠ ʚʳʙʨʘʥʳ ʜʣʷ ʜʘʣʴʥʝʡʰʠʭ ʨʘʩʯʝʪʦʚ. 

ʌʫʥʢʮʠʠ ʩʧʨʦʩʘ: 

ʅʘ ʞʝʣʝʟʥʳʝ ʜʦʨʦʛʠ (ʚ ʢʤ): Ὀ πȟπρςzὔȟ Ὓzȟ , ʥʘ ʦʩʥʦʚʝ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ: 

ÌÎὈ τȟτσσφπȟυπςπzÌÎὔ πȟτρυψzÌÎὛȠ πȟψςψππȟπφωσπȟπυσχ 
ʅʘ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ (ʚ ʢʤ): Ὀ πȟπσςzὔȟ Ὓzȟ , ʥʘ ʦʩʥʦʚʝ ʫʨʘʚʥʝʥʠʷ ʨʝʛʨʝʩʩʠʠ: 

ÌÎὈ σȟττωωπȟχχυτzÌÎὔ πȟςυφχzÌÎὛȠ πȟωτσςπȟπψςψπȟπφσψ 
ʅʘ ʵʣʝʢʪʨʠʯʝʩʢʠʝ ʤʦʱʥʦʩʪʠ (ʚ ʢɺʪ): Ὀ σσφρρτὔz ȟ Ὓzȟ , ʥʘ ʦʩʥʦʚʝ ʫʨʘʚʥʝʥʠʷ 

ʨʝʛʨʝʩʩʠʠ: 

ÌÎὈ ρςȟχςυςπȟφυρςzÌÎὔ πȟρψφπzÌÎὛȠ πȟψρωππȟπφρρπȟπτςρ 
ɼʘʣʝʝ ʚ ʵʪʠ ʬʫʥʢʮʠʠ ʧʦʜʩʪʘʚʣʷʣʠʩʴ ʨʝʘʣʴʥʳʝ ʟʥʘʯʝʥʠʷ ʧʣʦʱʘʜʠ ʠ ʥʘʩʝʣʝʥʠʷ ʨʘʟʚʠʚʘʶʱʠʭʩʷ 

ʩʪʨʘʥ. ʈʘʟʥʠʮʘ ʤʝʞʜʫ ʧʦʣʫʯʝʥʥʳʤ ʤʦʜʝʣʴʥʳʤ ʠ ʬʘʢʪʠʯʝʩʢʠʤ ʟʥʘʯʝʥʠʝʤ ʪʨʘʢʪʦʚʘʣʘʩʴ ʢʘʢ 

ʥʝʫʜʦʚʣʝʪʚʦʨʝʥʥʳʡ ʩʧʨʦʩ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ. 
ʉʧʨʦʩ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʥʳʝ ʠʥʚʝʩʪʠʮʠʠ ʦʧʨʝʜʝʣʷʣʩʷ ʠʩʭʦʜʷ ʠʟ ʮʝʥ ʪʝʭ ʠʣʠ ʠʥʳʭ ʵʣʝʤʝʥʪʦʚ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ, ʫʤʥʦʞʝʥʥʳʭ ʥʘ ʩʧʨʦʩ ʥʘ ʵʪʠ ʚʠʜʳ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʚ ʥʘʪʫʨʘʣʴʥʦʤ ʚʳʨʘʞʝʥʠʠ, 

ʨʘʩʩʯʠʪʘʥʥʳʭ ʠʩʩʣʝʜʦʚʘʪʝʣʷʤʠ, ʙʣʠʟʢʠʤʠ ʢ ɺʩʝʤʠʨʥʦʤʫ ʙʘʥʢʫ, ʚ ʠʩʩʣʝʜʦʚʘʥʠʠ Infrastructure Investment 
Demandsin Emerging Marketsand Developing Countries [26]. 

ʉʧʨʦʩ ʥʘ ʘʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ ʚ ʨʘʟʨʝʟʝ ʘʩʬʘʣʴʪʠʨʦʚʘʥʥʳʭ ʠ ʥʝʘʩʬʘʣʴʪʠʨʦʚʘʥʥʳʭ ʦʧʨʝʜʝʣʷʣʩʷ 

ʠʩʭʦʜʷ ʠʟ ʮʝʣʝʚʦʛʦ ʫʨʦʚʥʷ ʘʩʬʘʣʴʪʠʨʦʚʘʥʥʳʭ ʜʦʨʦʛ ʚ 40% ʦʪ ʦʙʱʝʛʦ ʯʠʩʣʘ ʜʦʨʦʛ (ʧʨʠʤʝʨ ɸʚʩʪʨʘʣʠʠ). 
ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʙʳʣʠ ʧʦʣʫʯʝʥʳ ʟʥʘʯʝʥʠʷ ʧʦʪʝʥʮʠʘʣʴʥʦʛʦ ʩʧʨʦʩʘ ʥʘ ʠʥʬʨʘʩʪʨʫʢʪʫʨʫ ʧʦ ʨʷʜʫ ʩʪʨʘʥ ʢʘʢ ʚ 

ʥʘʪʫʨʘʣʴʥʦʤ, ʪʘʢ ʠ ʚ ʜʝʥʝʞʥʦʤ ʚʳʨʘʞʝʥʠʠ, ʘ ʪʘʢʞʝ ʚ % ʦʪ ɺɺʇ (ʪʘʙʣʠʮʘ 6). 
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