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ʇʨʘʢʪʠʢʘ ʢʨʘʾʥ ʟ ʚʠʩʦʢʠʤ ʨʽʚʥʝʤ ʘʚʪʦʤʦʙʽʣʽʟʘʮʽʾ ʚʠʨʦʙʠʣʘ ʝʬʝʢʪʠʚʥʽ 
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ï ʧʝʨʰʘ ï ʯʝʨʝʟ ʧʦʩʝʨʝʜʥʠʢʽʚ; 

ï ʜʨʫʛʘ ï ʩʘʤʦʩʪʽʡʥʦ ʬʽʨʤʦʶ-ʧʨʦʜʫʮʝʥʪʦʤ.  

ɺ ʦʙʦʭ ʚʠʧʘʜʢʘʭ ʚʦʥʘ ʧʦʻʜʥʫʻʪʴʩʷ ʟ ʪʦʨʛʽʚʣʝʶ ʟʘʧʘʩʥʠʤʠ ʯʘʩʪʠʥʘʤʠ, 

ʤʘʪʝʨʽʘʣʘʤʠ, ʘ ʪʘʢʦʞ ʪʝʭʥʽʯʥʠʤ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ ʽ ʨʝʤʦʥʪʦʤ ʘʚʪʦʤʦʙʽʣʽʚ ʪʘ  

ʦʨʛʘʥʽʟʦʚʫʻʪʴʩʷ ʯʝʨʝʟ ʥʝʟʘʣʝʞʥʠʭ ʜʠʩʪʨʠʙôʶʪʦʨʽʚ ʽ ʜʠʣʝʨʽʚ.  

ɼʠʩʪʨʠʙôʶʪʦʨ ï ʮʝ ʧʦʨʽʚʥʷʥʦ ʚʝʣʠʢʘ ʥʝʟʘʣʝʞʥʘ ʧʦʩʝʨʝʜʥʠʮʴʢʘ ʬʽʨʤʘ, ʱʦ 

ʟʜʽʡʩʥʶʻ ʟʙʫʪ ʥʘ ʦʩʥʦʚʽ ʦʧʪʦʚʠʭ ʟʘʢʫʧʦʢ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʫ ʢʨʫʧʥʠʭ 

ʧʨʦʤʠʩʣʦʚʠʭ ʬʽʨʤ-ʚʠʨʦʙʥʠʢʽʚ, ʤʘʻ ʚʣʘʩʥʽ ʩʢʣʘʜʠ, ʚʩʪʘʥʦʚʣʶʻ ʜʦʚʛʦʩʪʨʦʢʦʚʽ 

ʢʦʥʪʨʘʢʪʥʽ ʚʽʜʥʦʩʠʥʠ ʟ ʧʨʦʤʠʩʣʦʚʮʷʤʠ.  

ʅʘʪʦʤʽʩʪʴ, ʜʠʣʝʨ ï ʥʝʟʘʣʝʞʥʠʡ ʜʨʽʙʥʠʡ ʧʽʜʧʨʠʻʤʝʮʴ, ʷʢʠʡ ʟʘʡʤʘʻʪʴʩʷ 

ʧʨʦʜʘʞʝʤ ʪʨʘʥʩʧʦʨʪʥʦʾ ʪʘ ʽʥʰʦʾ ʪʝʭʥʽʢʠ, ʱʦ ʢʦʨʠʩʪʫʻʪʴʩʷ ʤʘʩʦʚʠʤ ʧʦʧʠʪʦʤ 

(ʘʚʪʦʤʦʙʽʣʽʚ, ʪʨʘʢʪʦʨʽʚ, ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ, ʘʫʜʽʦ-, ʚʽʜʝʦʘʧʘʨʘʪʫʨʠ ʽ 

ʪ. ʜ). ʗʢ ʤʦʥʦʧʦʣʴʥʠʡ ʘʛʝʥʪ ʜʠʩʪʨʠʙôʶʪʦʨʘ ʘʙʦ ʟʘʚʦʜʫ, ʚʽʥ ʫʢʣʘʚ ʟ ʥʠʤ 

ʜʠʣʝʨʩʴʢʫ ʫʛʦʜʫ, ʫʪʨʠʤʫʻ ʩʢʣʘʜ ʧʨʦʜʫʢʮʽʾ ʽ ʟʜʽʡʩʥʶʻ ʨʝʘʣʽʟʘʮʽʶ, ʛʘʨʘʥʪʽʡʥʝ, 

ʧʽʩʣʷʛʘʨʘʥʪʽʡʥʝ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪ ʧʨʦʜʫʢʮʽʾ ʯʝʨʝʟ ʩʚʦʾ 

ʧʽʜʧʨʠʻʤʩʪʚʘ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʩʚʦʾʭ ʩʫʙʜʠʣʝʨʽʚ, ʩʝʨʚʽʩʥʠʭ ʽ ʪʦʨʛʦʚʠʭ ʘʛʝʥʪʽʚ. 

ʋ ʩʚʦʶ ʯʝʨʛʫ, ʩʝʨʚʽʩʥʠʡ ʘʛʝʥʪ ï ʮʝ ʘʚʪʦʩʝʨʚʽʩʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ, ʷʢʝ ʫʢʣʘʣʦ 

ʩʝʨʚʽʩʥʫ ʫʛʦʜʫ ʟ ʜʠʩʪʨʠʙôʶʪʦʨʦʤ ʘʙʦ ʜʠʣʝʨʦʤ ʧʨʦ ʚʠʢʦʥʘʥʥʷ ʛʘʨʘʥʪʽʡʥʠʭ, 

ʧʽʩʣʷʛʘʨʘʥʪʽʡʥʠʭ ʨʝʤʦʥʪʽʚ ʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ. ʊʦʨʛʦʚʠʡ ʘʛʝʥʪ ï 

ʪʦʨʛʽʚʝʣʴʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ, ʷʢʝ ʢʫʧʫʻ ʫ ʜʠʣʝʨʘ ʟʘʧʘʩʥʽ ʯʘʩʪʠʥʠ ʽ ʧʨʦʜʘʻ ʾʭ 

ʢʽʥʮʝʚʦʤʫ ʩʧʦʞʠʚʘʯʫ.  

ɼʽʷʣʴʥʽʩʪʴ ʜʠʣʝʨʘ ʦʮʽʥʶʻʪʴʩʷ ʟʘ ʦʙʩʷʛʘʤʠ ʧʨʦʜʘʞʫ ʪʘ ʾʭ ʜʠʥʘʤʽʢʦʶ. 

ʉʝʨʚʽʩ, ʭʦʯʘ ʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʜʞʝʨʝʣʦ ʧʨʠʙʫʪʢʫ, ʻ ʰʚʠʜʰʝ ʚʩʴʦʛʦ 

ʧʝʨʝʜʫʤʦʚʦʶ ʝʬʝʢʪʠʚʥʦʛʦ ʧʨʦʜʘʞʫ ʽ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʩʪʽ ʘʚʪʦʤʦʙʽʣʽʚ ʜʘʥʦʾ 

ʤʘʨʢʠ. ʊʘʢ, ʫ ɿʘʭʽʜʥʽʡ ɭʚʨʦʧʽ ʦʙʦʨʦʪ ʫʩʽʭ ʧʽʜʧʨʠʻʤʩʪʚ ʘʚʪʦʩʝʨʚʽʩʫ 

ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ: 80,8% ï ʧʨʦʜʘʞ ʘʚʪʦʤʦʙʽʣʽʚ, 11,5 % ï ʧʨʦʜʘʞ 

ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥ ʽ 7,7% ï ʧʨʦʜʘʞ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʧʦʩʣʫʛ [1]. ɿʚʽʜʩʠ ʚʘʞʣʠʚʝ 

ʟʘʚʜʘʥʥʷ ʜʠʣʝʨʘ ï ʧʽʜʪʨʠʤʘʥʥʷ ʽʤʽʜʞʫ ʬʽʨʤʠ-ʚʠʨʦʙʥʠʢʘ. 

ɼʠʣʝʨʠ ʷʢ ʪʦʨʛʦʚʽ ʧʨʝʜʩʪʘʚʥʠʢʠ ʚʠʨʦʙʥʠʢʽʚ ʪʝʭʥʽʢʠ ʥʘʜʽʣʷʶʪʴʩʷ 

ʚʠʥʷʪʢʦʚʠʤʠ ʧʨʘʚʘʤʠ ʾʾ ʧʨʦʜʘʞʫ ʥʘ ʟʘʩʘʜʘʭ, ʦʙʫʤʦʚʣʝʥʠʭ ʜʠʣʝʨʩʴʢʦʶ ʫʛʦʜʦʶ. 

ʆʢʨʽʤ ʪʦʛʦ ʚʦʥʠ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʽ ʥʘ ʧʽʜʩʪʘʚʽ ʬʨʘʥʯʘʡʟʠʥʛʦʚʦʾ ʫʛʦʜʠ, ʪʦʙʪʦ 

ʜʦʛʦʚʦʨʫ ʢʦʤʝʨʮʽʡʥʦʾ ʢʦʥʮʝʩʽʾ. ʋ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʮʽʻʶ ʫʛʦʜʦʶ, ʜʠʣʝʨʠ 

ʧʨʘʮʶʶʪʴ ʟʘ ʚʣʘʩʥʠʡ ʨʘʭʫʥʦʢ ʽ ʥʘ ʩʚʽʡ ʨʠʟʠʢ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʪʦʨʛʦʚʫ ʤʘʨʢʫ 

ʜʠʩʪʨʠʙôʶʪʦʨʘ, ʡʦʛʦ ʪʝʭʥʽʯʥʫ, ʨʠʥʢʦʚʫ ʧʦʣʽʪʠʢʫ, ʜʠʣʝʨʩʴʢʽ ʽ ʩʝʨʚʽʩʥʽ 

ʩʪʘʥʜʘʨʪʠ, ʪʝʭʥʦʣʦʛʽʶ, ʨʝʢʦʤʝʥʜʦʚʘʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʟʘʣʫʯʘʶʯʠ, ʧʽʜʛʦʪʦʚʣʝʥʠʡ ʟʘ ʥʘʚʯʘʣʴʥʠʤʠ ʧʨʦʛʨʘʤʘʤʠ ʜʠʩʪʨʠʙôʶʪʦʨʘ, 
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ʧʝʨʩʦʥʘʣ. 

ʋ ɭʚʨʦʩʦʶʟʽ ʧʨʘʚʠʣʘ ʧʦʚʝʜʽʥʢʠ ʥʘ ʨʠʥʢʫ ʧʨʦʜʘʞʫ ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʧʦʩʣʫʛ 

ʘʚʪʦʩʝʨʚʽʩʫ ʚʠʟʥʘʯʘʻ ɿʘʢʦʥ GVO (Gruppenfreistellungverordnung ï 

ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʟ ʛʨʫʧʦʚʦʛʦ ʟʚʽʣʴʥʝʥʥʷ, ʷʢ ʚʠʢʣʶʯʝʥʥʷ ʽʟ ɿʘʢʦʥʫ ʧʨʦ 

ʢʦʥʢʫʨʝʥʮʽʶ), ʷʢʠʡ ʟʘʢʨʽʧʠʚ ʚʽʜʧʦʚʽʜʘʣʴʥʽʩʪʴ ʚʠʨʦʙʥʠʢʽʚ ʘʚʪʦʤʦʙʽʣʽʚ ʟʘ ʾʭ 

ʧʨʦʜʘʞ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʧʘʩʥʠʤʠ ʯʘʩʪʠʥʘʤʠ, ʛʘʨʘʥʪʽʶ, ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʽ ʨʝʤʦʥʪ ʧʨʦʪʷʛʦʤ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʦʩʪʘʥʥʽʭ [2]. ɺ ʦʩʥʦʚʽ ʮʴʦʛʦ ɿʘʢʦʥʫ ʣʝʞʠʪʴ 

ʢʦʥʮʝʧʮʽʷ ʨʦʟʰʠʨʝʥʦʛʦ ʧʨʦʜʫʢʪʫ: ʚʠʨʦʙʥʠʢ ʥʝ ʣʠʰʝ ʧʨʦʜʘʻ ʘʚʪʦʤʦʙʽʣʽ, ʘʣʝ ʡ 

ʧʽʜʪʨʠʤʫʻ ʾʭ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɿ ʤʝʪʦʶ ʧʦʩʠʣʝʥʥʷ ʢʦʥʢʫʨʝʥʮʽʾ ʫ ʛʘʣʫʟʽ ʧʨʦʜʘʞʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ 

ʾʭ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʫ 2002 ʨʦʮʽ ʙʫʣʦ ʧʨʠʡʥʷʪʝ ʥʦʚʝ ʬʦʨʤʫʣʶʚʘʥʥʷ ɿʘʢʦʥʫ GVO, 

ʩʫʪʴ ʷʢʦʛʦ ʟʚʦʜʠʣʘʩʷ ʜʦ ʥʘʜʘʥʥʷ ʜʠʣʝʨʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʜʘʚʘʪʠ ʘʚʪʦʤʦʙʽʣʽ 

ʨʽʟʥʠʭ ʚʠʨʦʙʥʠʢʽʚ, ʢʫʧʣʷʪʠ ʟʘʧʘʩʥʽ ʯʘʩʪʠʥʠ ʥʝ ʣʠʰʝ ʫ ʚʠʨʦʙʥʠʢʘ, ʘʣʝ ʡ ʫ 

ʥʝʟʘʣʝʞʥʠʭ ʧʨʦʜʫʮʝʥʪʽʚ, ʽ ʥʝ ʪʽʣʴʢʠ ʦʨʠʛʽʥʘʣʴʥʽ. 

ʅʦʚʠʤ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʚʚʦʜʠʣʘʩʷ ʙʘʛʘʪʦʤʘʨʦʯʥʘ ʪʦʨʛʽʚʣʷ ʘʚʪʦʤʦʙʽʣʷʤʠ, 

ʷʢʘ ʜʦʟʚʦʣʷʣʘ ʧʦʩʠʣʠʪʠ ʝʢʦʥʦʤʽʯʥʫ ʥʝʟʘʣʝʞʥʽʩʪʴ ʜʠʣʝʨʘ. ɿʛʽʜʥʦ ʥʦʚʠʭ ʧʨʘʚʠʣ 

ʚʽʥ ʤʽʛ ʩʘʤʦʩʪʽʡʥʦ ʚʠʨʽʰʫʚʘʪʠ ʧʨʦʜʘʚʘʪʠ ʡʦʤʫ ʦʜʥʫ ʯʠ ʢʽʣʴʢʘ ʤʘʨʦʢ. 

ɿʘ ʽʩʥʫʶʯʠʤʠ ʨʘʥʽʰʝ ʧʨʘʚʠʣʘʤʠ, ʢʦʞʥʠʡ ʧʨʦʜʘʚʝʮʴ ʥʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ 

ʟʦʙʦʚôʷʟʘʥʠʡ ʙʫʚ ʩʘʤʦʩʪʽʡʥʦ ʚʠʢʦʥʫʚʘʪʠ ʨʦʙʦʪʠ ʟ ʾʭ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ. 

ʅʦʚʽ ʧʨʘʚʠʣʘ ʚʽʜʢʨʠʣʠ ʜʠʣʝʨʫ ʤʦʞʣʠʚʽʩʪʴ ʚʠʙʦʨʫ, ʘ ʩʘʤʝ: ʷʢʽ ʘʚʪʦʤʦʙʽʣʴʥʽ 

ʧʦʩʣʫʛʠ ʚʽʥ ʤʽʛ ʥʘʜʘʚʘʪʠ ʚʣʘʩʥʠʤʠ ʩʠʣʘʤʠ, ʘ ʜʦ ʷʢʠʭ ʤʽʛ ʟʘʣʫʯʘʪʠ ʽʥʰʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʥʘ ʜʦʛʦʚʽʨʥʠʭ ʫʤʦʚʘʭ.  

ʆʜʥʘʢ, ʫ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ, ʮʝʥʪʨʠ ʟ ʧʨʦʜʘʞʫ ʘʚʪʦʤʦʙʽʣʽʚ 

ʩʪʚʦʨʶʶʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʫ ʢʦʤʧʣʝʢʩʽ ʽʟ ʉʊʆ ʪʘ ʤʘʛʘʟʠʥʘʤʠ ʟ ʨʝʘʣʽʟʘʮʽʾ 

ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥ ʽ ʤʘʪʝʨʽʘʣʽʚ. ʇʣʘʥʫʚʘʥʥʷ ʧʦʜʽʙʥʠʭ ʮʝʥʪʨʽʚ ʧʦʢʘʟʘʥʦ ʥʘ ʨʠʩ. 1. 

ɿʘ ʩʪʘʥʜʘʨʪʦʤ ʷʧʦʥʩʴʢʦʾ ʬʽʨʤʠ TOYOTA ʪʘʢʽ ʢʦʤʧʣʝʢʩʠ ʦʪʨʠʤʘʣʠ ʥʘʟʚʫ ñ3Sò 

(Sales-service-spare partsò), ʱʦ ʫ ʧʝʨʝʢʣʘʜʽ ʟ ʘʥʛʣʽʡʩʴʢʦʾ ʦʟʥʘʯʘʻ ñʧʨʦʜʘʞ-

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ-ʟʘʧʘʩʥʽ ʯʘʩʪʠʥʠò (ʽʥʰʘ ʷʧʦʥʩʴʢʘ ʬʽʨʤʘ SUBARU ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʩʧʦʣʫʯʝʥʥʷ ñ3S Facilityò ï ʜʦʜʘʪʢʦʚʦ ñʤʦʞʣʠʚʦʩʪʽ, ʟʨʫʯʥʦʩʪʽò). 

ʉʭʝʤʫ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʣʽʻʥʪʽʚ ʽ ʘʚʪʦʤʦʙʽʣʽʚ ʫ 

ʜʠʣʝʨʩʴʢʦʤʫ ʮʝʥʪʨʽ ʤʦʞʥʘ ʧʦʜʘʪʠ ʫ ʧʝʚʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʦʧʝʨʘʮʽʡ. ʇʝʨʰ ʟʘ ʚʩʝ 

ï ʮʝ ʧʨʦʜʘʞ ʘʚʪʦʤʦʙʽʣʽʚ, ʷʢʠʡ ʚʢʣʶʯʘʻ: 

ʉʪʦʷʥʢʘ ʜʣʷ ʘʚʪʦʤʦʙʽʣʽʚ ɻʦʣʦʚʥʠʡ ʚʭʽʜ ʉʪʦʷʥʢʘ ʜʣʷ ʘʚʪʦʤʦʙʽʣʽʚ 

ɺʠʩʪʘʚʢʦʚʠʡ ʟʘʣ (ʩʘʣʦʥ) 

 ʈʝʮʝʧʮʽʷ (ʘʜʤʽʥʽʩʪʨʘʪʦʨ)  

ɿʘʧʘʩʥʽ ʯʘʩʪʠʥʠ ɼʠʨʝʢʮʽʷ ʮʝʥʪʨʫ ʈʝʮʝʧʮʽʷ ʉʊʆ 

ʉʊʆ 

ʈʠʩʫʥʦʢ 1 ï ʇʨʠʥʮʠʧʦʚʘ ʩʭʝʤʘ ʧʦʙʫʜʦʚʠ ʜʠʣʝʨʩʴʢʦʛʦ ʘʚʪʦʮʝʥʪʨʫ (ʢʦʤʧʣʝʢʩʫ ñ3Sò) 

 

ï ʜʦʩʪʘʚʢʫ ʽ ʟʙʝʨʽʛʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ; 

 ʧʨʠʡʦʤ ʢʣʽʻʥʪʘ (ʩʪʦʷʥʢʘ ʜʣʷ ʘʚʪʦʤʦʙʽʣʽʚ, ʧʨʦʜʘʚʝʮʴ-ʢʦʥʩʫʣʴʪʘʥʪ);  

ï ʨʦʙʦʪʘ ʟ ʢʣʽʻʥʪʦʤ ʚ ʘʚʪʦʩʘʣʦʥʽ, ʜʝʤʦʥʩʪʨʘʮʽʷ ʘʚʪʦʤʦʙʽʣʽʚ, ʪʝʩʪ-ʜʨʘʡʚ, 
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ʫʢʣʘʜʘʥʥʷ ʫʛʦʜʠ ʽ ʦʬʦʨʤʣʝʥʥʷ ʜʦʢʫʤʝʥʪʽʚ, ʦʬʦʨʤʣʝʥʥʷ ʢʨʝʜʠʪʫ (ʟʘ ʧʦʪʨʝʙʠ), 

ʦʧʣʘʪʘ ʚ ʢʘʩʫ ʘʙʦ ʚʠʧʠʩʢʘ ʨʘʭʫʥʢʫ ʥʘ ʙʝʟʛʦʪʽʚʢʦʚʫ ʦʧʣʘʪʫ; 

ï ʧʝʨʝʜʧʨʦʜʘʞʥʘ ʧʽʜʛʦʪʦʚʢʘ ʘʚʪʦʤʦʙʽʣʷ; 

ï ʚʠʜʘʯʘ ʘʚʪʦʤʦʙʽʣʷ; 

ï ʨʦʙʦʪʘ ʟ ʢʣʽʻʥʪʦʤ ʫ ʨʘʤʮʷʭ ʛʘʨʘʥʪʽʡʥʠʭ ʟʦʙʦʚôʷʟʘʥʴ. 

ʇʨʦʜʘʞ ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥ ʽ ʘʢʩʝʩʫʘʨʽʚ ï ʮʝ: 

ï ʜʦʩʪʘʚʢʘ ʽ ʟʙʝʨʽʛʘʥʥʷ ʟʘʧʯʘʩʪʠʥ ʽ ʘʢʩʝʩʫʘʨʽʚ; 

ï ʧʨʠʡʦʤ ʢʣʽʻʥʪʘ (ʩʪʦʷʥʢʘ ʜʣʷ ʘʚʪʦʤʦʙʽʣʽʚ, ʽʥʬʦʨʤʘʪʦʨ, ʤʝʥʝʜʞʝʨ ʟ 

ʧʨʦʜʘʞʫ); 

ï ʨʦʙʦʪʘ ʟ ʢʣʽʻʥʪʦʤ ʟ ʦʬʦʨʤʣʝʥʥʷ ʟʘʤʦʚʣʝʥʥʷ ʥʘ ʟʘʧʘʩʥʽ ʯʘʩʪʠʥʠ, ʦʧʣʘʪʘ 

ʟʘʤʦʚʣʝʥʥʷ; 

ï ʚʠʜʘʯʘ ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥ ʫ ʨʝʤʦʥʪʥʫ ʟʦʥʫ; 

ï ʧʨʦʜʘʞ ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥ ʽʥʰʠʤ ʢʣʽʻʥʪʘʤ ʽ ʦʨʛʘʥʽʟʘʮʽʷʤ. 

ʊʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪ ʚʢʣʶʯʘʻ: 

ï ʧʨʠʡʦʤ ʢʣʽʻʥʪʘ (ʩʪʦʷʥʢʘ ʜʣʷ ʘʚʪʦʤʦʙʽʣʽʚ, ʽʥʬʦʨʤʘʪʦʨ, ʤʘʡʩʪʝʨ-

ʧʨʠʡʤʘʣʴʥʠʢ); 

ï ʧʨʠʡʦʤ ʢʣʽʻʥʪʽʚ ʫ ʟʦʥʽ ʟʘʤʦʚʣʝʥʴ; 

ï ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʦʟʥʘʢ ʚʽʜʭʠʣʝʥʴ ʫ ʪʝʭʥʽʯʥʦʤʫ ʩʪʘʥʽ ʘʚʪʦʤʦʙʽʣʷ; 

ï ʨʦʟʤʦʚʘ ʟ ʢʣʽʻʥʪʦʤ, ʚʠʷʩʥʝʥʥʷ ʡʦʛʦ ʚʠʤʦʛ; 

ï ʦʬʦʨʤʣʝʥʥʷ ʟʘʷʚʢʠ, ʨʘʭʫʥʢʫ ʽʥʰʠʭ ʜʦʢʫʤʝʥʪʽʚ; 

ï ʤʠʪʪʷ ʘʚʪʦʤʦʙʽʣʷ; 

ï ʜʽʘʛʥʦʩʪʠʢʘ ʘʚʪʦʤʦʙʽʣʷ, ʚʠʟʥʘʯʝʥʥʷ ʥʦʤʝʥʢʣʘʪʫʨʠ ʽ ʚʘʨʪʦʩʪʽ ʨʦʙʽʪ, 

ʧʦʪʨʝʙʠ ʫ ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥʘʭ ʪʘ ʫʟʛʦʜʞʝʥʥʷ ʟ ʢʣʽʻʥʪʦʤ; 

ï ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪ ʘʚʪʦʤʦʙʽʣʷ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʧʯʘʩʪʠʥʘʤʠ, 

ʩʧʝʮʽʘʣʴʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ, ʤʘʪʝʨʽʘʣʘʤʠ; 

ï ʚʩʪʘʥʦʚʣʝʥʥʷ ʫ ʧʨʦʮʝʩʽ ʨʝʤʦʥʪʫ ʥʝʦʙʭʽʜʥʦʩʪʽ ʫ ʜʦʜʘʪʢʦʚʠʭ ʨʦʙʦʪʘʭ ʪʘ 

ʫʟʛʦʜʞʝʥʥʷ ʾʭ ʟ ʢʣʽʻʥʪʦʤ; 

ï ʢʦʥʪʨʦʣʴ ʷʢʦʩʪʽ ʚʠʢʦʥʘʥʠʭ ʨʦʙʽʪ; 

ï ʧʝʨʝʚʽʨʢʘ ʘʚʪʦʤʦʙʽʣʷ ʫ ʨʫʩʽ; 

ï ʚʠʜʘʯʘ ʘʚʪʦʤʦʙʽʣʷ ʢʣʽʻʥʪʦʚʽ; 

ï ʧʽʩʣʷʩʝʨʚʽʩʥʠʡ ʤʦʥʽʪʦʨʠʥʛ. 

ʉʴʦʛʦʜʥʽ ʥʘ ʫʢʨʘʾʥʩʴʢʦʤʫ ʨʠʥʢʫ ʧʨʠʩʫʪʥʽ ʧʦʥʘʜ 50 ʩʚʽʪʦʚʠʭ 

ʘʚʪʦʚʠʨʦʙʥʠʢʽʚ [3]. ɰʭ ʜʠʣʝʨʩʴʢʽ ʤʝʨʝʞʽ ʨʦʟʛʦʨʥʫʪʽ ʫ ʂʠʻʚʽ, ʍʘʨʢʦʚʽ, ɼʥʽʧʨʽ 

ʽʥʰʠʭ ʤʽʩʪʘʭ ʽ ʥʘʨʘʭʦʚʫʶʪʴ 468 ʧʨʝʜʩʪʘʚʥʠʮʪʚ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʄʘʨʢʦʚ ʆ. ɼ. ʉʪʘʥʮʠʠ ʪʝʭʥʠʯʝʩʢʦʛʦ ʦʙʩʣʫʞʠʚʘʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ. ï ʂ. : 

ʂʦʥʜʦʨ, 2008. ï 536 ʩ. 

2. ʉʦʢʦʣ ʄ. ʄʘʨʢʝʪʠʥʛ ʥʘ ʨʳʥʢʝ ʣʝʛʢʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ / ʉʦʢʦʣ ʄ. ï ʂ. : 

ɸʣʴʬʘ ʈʝʢʣʘʤʘ, 2012. ï 500 ʩ. 

3. ʃʝʛʢʦʚʽ ï ɺʩʽ ʘʚʪʦʩʘʣʦʥʠ ʚ ʋʢʨʘʾʥʽ. URL :  https://ab.ua/uk/avtosalony/? 

currency=uah&isOfficial=1&transport=1 (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ: 26.04.2019). 
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ʋɼʂ 631.55.004.16 

 

ɿʅʀɾɽʅʅʗ ɺʊʈɸʊ ʉɯʃʔʉʔʂʆɻʆʉʇʆɼɸʈʉʔʂʆɰ ʇʈʆɼʋʂʎɯɰ ʇɯɼ 

ʏɸʉ ʊʈɸʅʉʇʆʈʊʅʀʍ ʈʆɹɯʊ 

 

ʗʨʦʰʝʥʢʦ ʇ.ʄ., ʢ.ʪ.ʥ., ʜʦʮ. 

(ʉʫʤʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʛʨʘʨʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ) 

 

ɺʪʨʘʪʠ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʩʷʛʘʶʪʴ ʜʝʩʷʪʢʽʚ ʤʽʣʴʡʦʥʽʚ ʪʦʥʥ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʘ ʛʘʣʫʟʴ ʥʝʜʦʦʪʨʠʤʫʻ ʜʝʩʷʪʢʠ ʤʽʣʴʷʨʜʽʚ 

ʛʨʠʚʝʥʴ. ʆʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʘʛʨʘʨʥʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʻ ʩʚʦʻʯʘʩʥʝ ʚʠʚʝʟʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʜʣʷ ʾʾ 

ʧʦʜʘʣʴʰʦʾ ʧʝʨʝʨʦʙʢʠ, ʟʙʝʨʽʛʘʥʥʷ ʪʘ ʩʚʦʻʯʘʩʥʦʾ ʜʦʩʪʘʚʢʠ ʧʨʦʜʫʢʪʽʚ ʭʘʨʯʫʚʘʥʥʷ 

ʜʦ ʢʽʥʮʝʚʦʛʦ ʩʧʦʞʠʚʘʯʘ [1]. 

ɿʥʘʯʥʽ ʚʪʨʘʪʠ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʨʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʨʦʙʦʪʘʭ. ʅʘʧʨʠʢʣʘʜ, 

ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʽ ʟʘʩʦʙʠ (ʙʫʨʷʢʦʥʘʚʘʥʪʘʞʫʚʘʯʽ, ʢʘʨʪʦʧʣʝʥʘʚʘʥʪʘʞʫʚʘʯʽ ʪʘ ʽʥ.) 

ʥʝʜʦʩʢʦʥʘʣʽ ʽ ʜʦʧʫʩʢʘʶʪʴ ʚʝʣʠʢʽ ʚʪʨʘʪʠ ʽ ʫʰʢʦʜʞʝʥʥʷ ʧʨʦʜʫʢʮʽʾ. ʂʨʽʤ ʪʦʛʦ, 

ʯʝʨʝʟ ʾʭ ʥʝʜʦʣʽʢ ʟʘʩʪʦʩʦʚʫʶʪʴ ʽʥʰʽ ʥʘʚʘʥʪʘʞʫʚʘʯʽ, ʥʝ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʮʴʦʛʦ 

ʚʠʜʫ ʚʘʥʪʘʞʫ. ʊʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʥʝ ʦʙʣʘʜʥʘʥʽ ʚʽʜʧʦʚʽʜʥʠʤʠ ʢʫʟʦʚʘʤʠ, ʚʪʨʘʪʠ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʧʨʦʮʝʩʽ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʢʦʤʙʘʡʥʽʚ, ʦʩʦʙʣʠʚʦ ʧʨʠ ʧʦʜʘʥʥʽ 

ʟʽʙʨʘʥʦʾ ʤʘʩʠ ʧʦʚʽʪʨʷʤ. ɺʦʥʠ ʥʝ ʤʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʩʠʥʭʨʦʥʥʦ ʨʫʭʘʪʠʩʷ ʚ ʧʦʣʽ 

ʧʦʨʷʜ ʟʽ ʟʙʠʨʘʣʴʥʠʤʠ ʤʘʰʠʥʘʤʠ ʯʝʨʝʟ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʝʨʝʜʘʪʦʯʥʠʭ ʯʠʩʝʣ ʾʭ 

ʢʦʨʦʙʦʢ ʧʝʨʝʜʘʯ ʷʢ ʪʨʘʢʪʦʨʽʚ, ʪʘʢ ʽ ʘʚʪʦʤʦʙʽʣʽʚ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʘʩʪʠʥʘ ʧʨʦʜʫʢʮʽʾ 

ʧʘʜʘʻ ʟʘ ʤʝʞʽ ʢʫʟʦʚʘ. 

ʂʫʟʦʚʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʝ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦʾ ʛʝʨʤʝʪʠʟʘʮʽʾ, ʘ ʪʘʢʦʞ ʥʝ 

ʦʙʣʘʜʥʘʥʽ ʪʝʥʪʘʤʠ, ʱʦ ʦʙʝʨʽʛʘʶʪʴ ʤʘʪʝʨʽʘʣ ʚʽʜ ʚʠʜʫʚʘʥʥʷ, ʦʧʘʜʽʚ, ʥʝ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦ ʢʦʥʩʪʨʫʢʮʽʾ ʚʘʥʪʘʞʫ, ʱʦ ʧʝʨʝʚʦʟʠʪʴʩʷ, ʱʦ ʥʝʨʽʜʢʦ ʦʙʫʤʦʚʣʶʻ 

ʧʩʫʚʘʥʥʷ ʜʝʷʢʠʭ ʚʠʜʽʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ. ʏʠʤʘʣʽ ʾʾ ʚʪʨʘʪʠ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʯʝʨʝʟ ʧʦʛʘʥʠʡ ʩʪʘʥ ʜʦʨʽʛ, ʥʝʧʽʜʛʦʪʦʚʣʝʥʦʩʪʽ ʾʭ ʜʦ ʤʘʩʦʚʦʛʦ 

ʧʝʨʝʚʝʟʝʥʥʷ ʚʘʥʪʘʞʫ. ɺʽʜ ʩʪʘʥʫ ʜʦʨʽʛ ʟʘʣʝʞʘʪʴ ʛʦʣʦʚʥʠʤ ʯʠʥʦʤ ʚʠʪʨʘʪʠ ʥʘ 

ʧʘʣʠʚʦ, ʤʘʩʪʠʣʴʥʽ ʤʘʪʝʨʽʘʣʠ, ʨʝʤʦʥʪ ʽ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ, ʨʝʤʦʥʪ ʽ ʚʽʜʥʦʚʣʝʥʥʷ ʰʠʥ. 

ʅʝʨʽʜʢʦ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʨʠ ʚʝʣʠʢʽʡ 

ʚʠʩʦʪʽ ʧʘʜʽʥʥʷ ʤʘʪʝʨʽʘʣʫ. ʅʝʧʨʠʩʪʦʩʦʚʘʥʽʩʪʴ ʾʭ ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʜʣʷ ʩʘʤʦʩʪʽʡʥʦʛʦ 

ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʚʠʤʘʛʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʽʜʨʫʯʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʧʨʝʜôʷʚʣʝʥʠʤ ʚʠʤʦʛʘʤ. ɹʘʛʘʪʦ ʤʽʩʮʴ ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʥʝ ʧʨʠʩʪʦʩʦʚʘʥʽ ʜʦ ʮʴʦʛʦ. 

ʏʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʥʝʦʙʭʽʜʥʠʭ ʜʘʥʠʭ ʟʨʦʙʠʪʠ ʢʽʣʴʢʽʩʥʫ ʦʮʽʥʢʫ ʫʩʽʭ 

ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʧʨʠʯʠʥ ʥʝ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʤʦʞʣʠʚʠʤ. ɭ ʣʠʰʝ ʦʬʽʮʽʡʥʽ 

ʧʦʢʘʟʥʠʢʠ ʚʪʨʘʪ ʧʦ ʙʫʨʷʢʦʥʘʚʘʥʪʘʞʫʚʘʯʘʭ ʇʉ-100 ʽ ʉʇʉ-4,2, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʤʝʞʘʭ ʚʽʜʧʦʚʽʜʥʦ ʚʽʜ 1,5... 17,8 ʽ 2...5,4 % ʧʨʠ ʚʘʥʪʘʞʝʥʥʽ ʢʦʨʝʥʽʚ ʮʫʢʨʦʚʦʛʦ 

ʙʫʨʷʢʘ [2]. 

ɼʣʷ ʾʭ ʟʥʠʞʝʥʥʷ ʧʨʠ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʽ ʧʦʪʨʽʙʥʦ ʮʽʣʝʩʧʨʷʤʦʚʘʥʝ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʩʘʤʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʭʝʤ ʧʝʨʝʚʝʟʝʥʴ, ʘ 

ʪʘʢʦʞ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ. 

ʅʠʥʽ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʧʦʚʥʦʧʨʠʚʽʜʥʽ ʘʚʪʦʤʦʙʽʣʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ 
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ʧʨʠʟʥʘʯʝʥʥʷ ʟ ʢʦʣʽʩʥʦʶ ʬʦʨʤʫʣʦʶ 4Ĭ4, 6Ĭ6 ʽ 8Ĭ8. ʄʘʶʯʠ ʚʠʩʦʢʫ ʧʨʦʭʽʜʥʽʩʪʴ, 

ʚʦʥʠ ʟʜʘʪʥʽ ʟʘʚʘʥʪʘʞʫʚʘʪʠʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʽʜ ʟʙʠʨʘʣʴʥʠʭ ʤʘʰʠʥ ʚ ʧʦʣʽ ʽ 

ʪʨʘʥʩʧʦʨʪʫʚʘʪʠ ʧʨʦʜʫʢʮʽʶ ʙʝʟ ʜʦʜʘʪʢʦʚʦʾ ʧʝʨʝʚʘʣʢʠ ʜʦ ʤʽʩʮʷ ʧʨʠʟʥʘʯʝʥʥʷ, ʱʦ 

ʧʦʥʠʟʠʪʴ ʷʢ ʚʪʨʘʪʠ, ʪʘʢ ʽ ʾʾ ʫʰʢʦʜʞʝʥʥʷ. ʅʦʚʽ ʘʚʪʦʤʦʙʽʣʽ ʽ ʪʨʘʢʪʦʨʥʽ ʧʨʠʯʝʧʠ 

ʦʩʥʘʱʫʶʪʴʩʷ ʩʧʝʮʽʘʣʴʥʠʤʠ ʢʫʟʦʚʘʤʠ, ʢʦʤʧʣʝʢʪʘʤʠ ʟʤʽʥʥʠʭ ʥʘʜʩʪʘʚʥʠʭ ʙʦʨʪʽʚ, 

ʪʝʥʪʘʤʠ. ɼʣʷ ʧʝʨʝʚʝʟʝʥʥʷ ʟʝʨʥʘ, ʢʦʤʙʽʢʦʨʤʽʚ ʽ ʽʥʰʠʭ ʩʠʧʢʠʭ ʚʘʥʪʘʞʽʚ 

ʩʪʚʦʨʶʶʪʴʩʷ ʘʚʪʦʤʦʙʽʣʽ ʟ ʛʝʨʤʝʪʠʯʥʠʤʠ ʤʝʪʘʣʝʚʠʤʠ ʢʫʟʦʚʘʤʠ ʽ ʩʠʩʪʝʤʦʶ 

ʧʥʝʚʤʘʪʠʯʥʦʛʦ ʚʠʚʘʥʪʘʞʝʥʥʷ. 

ɼʣʷ ʧʝʨʝʚʝʟʝʥʥʷ ʰʚʠʜʢʦʧʩʫʚʥʠʭ ʚʘʥʪʘʞʽʚ (ʤ'ʷʩʘ, ʦʚʦʯʽʚ, ʬʨʫʢʪʽʚ ʪʘ ʽʥ.) 

ʩʪʚʦʨʝʥʽ ʘʚʪʦʤʦʙʽʣʽ-ʨʝʬʨʠʞʝʨʘʪʦʨʠ ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʽʩʪʶ ʜʦ 20 ʪ. ɿ ʤʝʪʦʶ 

ʩʢʦʨʦʯʝʥʥʷ ʫʰʢʦʜʞʝʥʴ ʢʘʨʪʦʧʣʽ, ʦʚʦʯʽʚ ʪʘ ʽʥʰʦʾ ʧʨʦʜʫʢʮʽʾ ʚʩʝ ʰʠʨʰʝ 

ʟʥʘʭʦʜʠʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʝʨʝʚʝʟʝʥʥʷ ʽ ʟʙʝʨʽʛʘʥʥʷ ʾʭ ʚ ʢʦʥʪʝʡʥʝʨʘʭ. ʇʨʠ ʮʴʦʤʫ 

ʜʦ ʧʝʨʝʚʝʟʝʥʥʷ ʥʝ ʜʦʧʫʩʢʘʶʪʴ ʧʝʨʝʟʨʽʣʽ, ʤôʷʢʽ (ʪʘʢʽ ʱʦ ʚʪʨʘʪʠʣʠ ʬʦʨʤʫ), 

ʧʽʜʛʥʠʚʰʽ ʪʘ ʧʽʜʤʦʨʦʞʝʥʽ ʦʚʦʯʽ ʽ ʬʨʫʢʪʠ. ʅʘʡʰʢʽʜʣʠʚʽʰʠʡ ʚʧʣʠʚ ʥʘ ʚʘʥʪʘʞ 

ʟʜʽʡʩʥʶʻ ʧʽʜʚʠʱʝʥʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʪʘ ʥʘʷʚʥʽʩʪʴ ʚ ʥʴʦʤʫ ʩʪʦʨʦʥʥʽʭ ʜʦʤʽʰʦʢ. 

ʊʦʤʫ ʚ ʧʨʦʮʝʩʽ ʪʨʠʚʘʣʦʛʦ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʢʘʨʪʦʧʣʽ, ʦʚʦʯʽʚ, ʬʨʫʢʪʽʚ ʥʝʦʙʭʽʜʥʦ 

ʢʦʥʪʨʦʣʶʚʘʪʠ ʘʙʩʦʣʶʪʥʫ ʽ ʚʽʜʥʦʩʥʫ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ ʪʘ ʪʦʯʢʫ ʨʦʩʠ. 

ɼʣʷ ʩʢʦʨʦʯʝʥʥʷ ʜʽʾ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʽ 

ʚʘʥʪʘʞʽ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʩʭʝʤʘ ʧʝʨʝʚʝʟʝʥʥʷ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʟʥʽʤʥʠʭ ʢʫʟʦʚʽʚ ʽ 

ʧʣʘʪʬʦʨʤ. ʎʝ ʟʙʽʣʴʰʫʻ ʥʦʤʝʥʢʣʘʪʫʨʫ ʚʘʥʪʘʞʽʚ, ʷʢʽ ʧʝʨʝʚʦʟʷʪʴʩʷ, 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʫʥʽʚʝʨʩʘʣʴʥʠʭ ʤʦʙʽʣʴʥʠʭ ʝʥʝʨʛʝʪʠʯʥʠʭ ʟʘʩʦʙʽʚ ʪʘ ʾʭ ʨʽʯʥʫ 

ʟʘʡʥʷʪʽʩʪʴ. ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ ʧʦʨʦʞʥʽʡ ʢʫʟʦʚ ʘʙʦ 

ʧʣʘʪʬʦʨʤʘ ʟʥʽʤʘʻʪʴʩʷ ʽ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚ ʤʽʩʮʽ ʚʘʥʪʘʞʝʥʥʷ ʥʘ ʟʝʤʣʽ, ʧʦʪʽʤ ʧʽʩʣʷ 

ʟʘʧʦʚʥʝʥʥʷ ʥʘ ʘʚʪʦʤʦʙʽʣʴ. ɺ ʋʢʨʘʾʥʽ ʢʦʤʧʘʥʽʷ çɸʚʪʦʂʨɸɿè ʨʦʟʨʦʙʠʣʘ ʩʠʩʪʝʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʷ / ʨʦʟʚʘʥʪʘʞʝʥʥʷ çʄʫʣʴʪʠʣʽʬʪè ʥʘ ʰʘʩʽ ʂʨɸɿ-65053-407-02 ʟ 

ʢʦʣʽʩʥʦʶ ʬʦʨʤʫʣʦʶ 6Ĭ4 ʽ ʚʘʥʪʘʞʥʽʩʪʶ 14 ʪ. ʅʘ ʘʚʪʦʤʦʙʽʣʽ ʤʦʞʫʪʴ 

ʧʝʨʝʚʦʟʠʪʠʩʷ ʟʤʽʥʥʽ, ʰʚʠʜʢʦʟʤʽʥʥʽ ʢʫʟʦʚʠ ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ: ʢʦʥʪʝʡʥʝʨʠ, 

ʚʘʥʪʘʞʥʽ ʧʣʘʪʬʦʨʤʠ, ʬʫʨʛʦʥʠ, ʮʠʩʪʝʨʥʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʢʫʟʦʚ ʜʣʷ ʧʝʨʝʚʝʟʝʥʥʷ 

ʟʝʨʥʦʚʠʭ [3]. ʇʨʠ ʮʴʦʤʫ ʚʽʜʧʘʜʘʻ ʧʦʪʨʝʙʘ ʚ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʟʘʩʦʙʘʭ, ʷʢʽ, ʫ 

ʩʚʦʶ ʯʝʨʛʫ ʫʜʦʩʢʦʥʘʣʶʶʪʴʩʷ. 

ʇʦʧʝʨʝʜʥʽ ʨʦʟʨʘʭʫʥʢʠ ʧʦʢʘʟʫʶʪʴ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ ʪʠʧʫ 

ʂʘʤɸɿ ʟ ʤʦʙʽʣʴʥʦʶ ʩʠʩʪʝʤʦʶ ʪʠʧʫ çʄʫʣʴʪʠʣʽʬʪ ʄɸʉ-16è ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ ʚʘʥʪʘʞʥʽʩʪʶ 16 ʪ, ʜʦʟʚʦʣʠʪʴ ʫʜʚʽʯʽ ʩʢʦʨʦʪʠʪʠ ʧʦʪʨʝʙʫ ʚ ʘʚʪʦʤʦʙʽʣʷʭ 

ʚʘʥʪʘʞʥʽʩʪʶ 3,5-4 ʪ ʽ ʟʘʦʱʘʜʠʪʠ ʧʨʦʪʷʛʦʤ ʤʽʩʷʮʷ ʜʦ 1 ʪʠʩ. ʣ ʧʘʣʠʚʘ [3]. 
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ʆʇʊʀʄɯɿɸʎɯʗ ɺʀʊʈɸʊ ʅɸ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ ɺʈʆɾɸʖ 

ʐʃʗʍʆʄ ʈʆɿʈʆɹʂʀ ɯ ɺʇʈʆɺɸɼɾɽʅʅʗ ɽʃɽʄɽʅʊɯɺ 

ʂʆʄʇôʖʊɽʈʅʆɻʆ ʄʆɼɽʃʖɺɸʅʅʗ ʊɽʍʅʆʃʆɻɯʏʅʆɻʆ ʇʈʆʎɽʉʋ 

 

ʌʘʪʻʻʚʘ ʅ.ʖ., ʤʘʛʽʩʪʨʘʥʪ 

(ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʽʤʝʥʽ ʇʝʪʨʘ ɺʘʩʠʣʝʥʢʘ) 
 

ɺ ʩʫʯʘʩʥʦʤʫ ʩʽʣʴʩʴʢʦʤʫ ʛʦʩʧʦʜʘʨʩʪʚʽ ʨʠʥʢʦʚʘ ʪʨʘʥʩʬʦʨʤʘʮʽʷ ʥʘʮʽʦʥʘʣʴʥʦʾ 

ʝʢʦʥʦʤʽʢʠ ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʽʥʪʝʥʩʠʬʽʢʘʮʽʾ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʟʘ ʨʘʭʫʥʦʢ ʩʪʽʡʢʦʛʦ ʨʦʟʚʠʪʢʫ ʽ ʙʽʣʴʰ ʧʦʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʣʦʛʽʩʪʠʯʥʦʾ ʥʘʫʢʠ [1]. 

ʋ ʪʦʡ ʞʝ ʯʘʩ ʥʝʜʦʩʪʘʪʥʴʦ ʦʩʚʽʪʣʝʥʠʤʠ ʟʘʣʠʰʘʶʪʴʩʷ ʧʨʦʙʣʝʤʠ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʣʦʛʽʩʪʠʢʠ, ʷʢ ʝʣʝʤʝʥʪʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʘʰʠʥʥʦ-

ʪʨʘʢʪʦʨʥʦʛʦ ʧʘʨʢʫ ʘʛʨʦʧʨʦʤʠʩʣʦʚʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ ʚʠʟʥʘʯʠʣʦ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʧʦʜʘʣʴʰʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ. 

ɸʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ ʟʘʡʤʘʻ ʚʘʞʣʠʚʝ ʤʽʩʮʝ ʚ ʟʘʙʝʟʧʝʯʝʥʥʽ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʷʢ ʤʘʣʠʭ ʛʦʩʧʦʜʘʨʩʪʚ, ʪʘʢ ʽ ʚʝʣʠʢʠʭ ʘʛʨʦʭʦʣʜʽʥʛʽʚ. ʗʢʽʩʥʝ 

ʫʧʨʘʚʣʽʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʧʦʪʦʢʘʤʠ ʪʘ ʣʦʛʽʩʪʠʯʥʠʡ ʩʫʧʨʦʚʽʜ ʧʨʦʮʝʩʽʚ 

ʧʝʨʝʚʝʟʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʤʘʻ ʚʠʟʥʘʯʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʨʠ 

ʚʠʟʥʘʯʝʥʥʽ ʩʦʙʽʚʘʨʪʦʩʪʽ.  

ʉʫʯʘʩʥʽ ʘʛʨʘʨʥʽ ʚʠʨʦʙʥʠʢʠ ʚʩʝ ʙʽʣʴʰʝ ʧʝʨʝʭʦʜʷʪʴ ʥʘ ʢʦʤʧôʶʪʝʨʥʝ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʨʦʩʪʦʾʚ, ʧʦʣʦʤʦʢ ʪʘ ʬʦʨʩ-ʤʘʞʦʨʥʠʭ ʦʙʩʪʘʚʠʥ ʜʣʷ 

ʧʦʧʝʨʝʜʞʝʥʥʷ ʚʪʨʘʪ ʯʘʩʫ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʮʽʣʽʩʥʦʩʪʽ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʚʘʥʪʘʞʽʚ. ʊʦʤʫ ʛʦʩʪʨʦ ʧʦʩʪʘʻ ʧʠʪʘʥʥʷ 

ʫ ʚʧʨʦʚʘʜʞʝʥʥʽ ʩʫʯʘʩʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘʢʠʭ ʧʨʦʮʝʩʽʚ. 

ɸʚʪʦʨʘʤʠ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʥʘ ʙʘʟʽ MS Excel, ʷʢʘ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʘʚʪʦʤʦʙʽʣʽʚ ʜʣʷ ʧʝʨʝʚʝʟʝʥʥʷ 

ʚʘʥʪʘʞʽʚ ʚ ʨʝʞʠʤʽ çʝʢʩʧʨʝʩè, ʚʨʘʭʦʚʫʶʯʠ ʧʨʦʩʪʦʾ, ʧʦʣʦʤʢʠ ʪʘ ʤʝʪʝʦʨʦʣʦʛʽʯʥʽ 

ʫʤʦʚʠ ʤʘʢʩʠʤʘʣʴʥʦ ʥʘʙʣʠʞʝʥʦ ʜʦ ʚʠʨʦʙʥʠʯʠʭ ʫʤʦʚ. ʈʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ 

ʜʦʟʚʦʣʷʻ ʪʘʢʦʞ ʧʦʙʫʜʫʚʘʪʠ ʛʨʘʬʽʢʠ ʟʘʚʘʥʪʘʞʝʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ ʥʘ ʢʦʞʝʥ ʜʝʥʴ ʪʘ 

ʩʫʤʘʨʥʠʡ ʛʨʘʬʽʢ ʟʘ ʚʝʩʴ ʧʝʨʽʦʜ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʥʘʛʣʷʜʥʦ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ 

ʪʝʤʧ ʟʤʽʥʠ ʚʠʨʦʙʽʪʢʫ ʤʘʰʠʥ, ʯʘʩ ʧʨʦʩʪʦʾʚ ʪʘ ʧʦʣʦʤʦʢ. ʈʦʟʨʦʙʣʝʥʠʡ ʘʣʛʦʨʠʪʤ 

ʜʦʟʚʦʣʷʻ ʚʚʝʩʪʠ ʫʤʦʚʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʪʘ ʦʪʨʠʤʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʜʘʥʠʭ, ʪʘʢʠʭ 

ʷʢ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʧʦ ʢʦʞʥʦʤʫ ʘʚʪʦʤʦʙʽʣʶ, ʟʘʪʨʘʪʠ ʧʨʘʮʽ, ʟʘʪʨʘʪʠ ʝʥʝʨʛʽʾ, 

ʟʘʪʨʘʪʠ ʢʦʰʪʽʚ ʥʘ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʩʚʦʻʯʘʩʥʦ ʧʨʠʡʤʘʪʠ 

ʦʙˇʨʫʥʪʦʚʘʥʽ ʫʧʨʘʚʣʽʥʩʴʢʽ ʪʘ ʽʥʞʝʥʝʨʥʽ ʨʽʰʝʥʥʷ ʧʦ ʚʠʢʦʨʠʩʪʘʥʥʶ ʤʘʰʠʥʦ-

ʪʨʘʢʪʦʨʥʦʛʦ ʧʘʨʢʫ ʛʦʩʧʦʜʘʨʩʪʚʘ ʪʘ ʧʦʣʝʛʰʠʪʴ ʨʦʙʦʪʫ ʣʦʛʽʩʪʠʯʥʦʛʦ ʚʽʜʜʽʣʫ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ɻʨʠʮʝʥʢʦ ʉ.ʀ. ʉʪʘʥʦʚʣʝʥʠʝ ʠ ʨʘʟʚʠʪʠʝ ʘʛʨʘʨʥʦʡ ʣʦʛʠʩʪʠʢʠ ʚ ʋʢʨʘʠʥʝ / 

ʉ.ʀ. ɻʨʠʮʝʥʢʦ // ʅʘʫʯʥʳʝ ʪʨʫʜʠ ɼʦʥʅʊʋ. ʉʝʨʠʷ: ʵʢʦʥʦʤʠʯʝʩʢʘʷ. ï 2014. ï ˉ5. 

ʩ. 185-189. 
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ʋɼʂ 614.84 

 

ʊʈɸʅʉʇʆʈʊʅɯ ɿɸʉʆɹʀ ʗʂ ɼɾɽʈɽʃʆ ʇʆɾɽɾʅʆɰ ʅɽɹɽɿʇɽʂʀ ɺ 

ɸɻʈɸʈʅʆʄʋ ʉɽʂʊʆʈɯ 

 

ʈʘʰʢʝʚʠʯ ʅ.ɺ., ʘʩʧ. 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ ʋʢʨʘʾʥʠ) 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʧʦʚôʷʟʘʥʝ ʟ ʧʦʞʝʞʥʦʶ ʥʝʙʝʟʧʝʢʦʶ. 

ɺʠʩʦʢʽ ʪʝʤʧʝʨʘʪʫʨʠ ʚʫʟʣʽʚ ʽ ʘʛʨʝʛʘʪʽʚ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʩʠʩʪʝʤʘʭ ʞʠʚʣʝʥʥʷ, 

ʦʭʦʣʦʜʞʝʥʥʷ, ʛʘʣʴʤʫʚʘʥʥʷ ʧʦʞʝʞʦʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ ʪʘ ʤʘʪʝʨʽʘʣʽʚ 

ʩʧʨʠʷʶʪʴ ʫʤʦʚʘʤ ʚʠʥʠʢʥʝʥʥʷ ʛʦʨʽʥʥʷ. ʊʘʢʦʞ, ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚ ʢʦʥʩʪʨʫʢʮʽʾ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʚʩʝ ʙʽʣʴʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʥʝʤʝʪʘʣʝʚʽ ʤʘʪʝʨʽʘʣʠ 

(ʧʣʘʩʪʤʘʩʠ, ʧʦʣʽʤʝʨʠ), ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʷʢ ʚʠʩʦʢʦʶ ʪʦʢʩʠʯʥʽʩʪʶ, ʪʘʢ ʡ 

ʥʠʟʴʢʦʶ ʚʦʛʥʝʩʪʽʡʢʽʩʪʶ.  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ɸʥʘʣʽʪʠʯʥʦʾ ʜʦʚʽʜʢʠ ʧʨʦ ʧʦʞʝʞʽ ʪʘ ʾʭ ʥʘʩʣʽʜʢʠ ʚ ʋʢʨʘʾʥʽ ʟʘ 

12 ʤʽʩʷʮʽʚ 2018 ʨʦʢʫ [1] ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʘʭ ʚʠʥʠʢʣʦ 4346 ʧʦʞʝʞ. ʆʩʥʦʚʥʽ 

ʧʨʠʯʠʥʠ ʨʦʟʧʦʜʽʣʠʣʠʩʴ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: ʥʝʩʧʨʘʚʥʽʩʪʴ ʝʣʝʢʪʨʠʯʥʦʾ ʩʠʩʪʝʤʠ 

ʘʚʪʦʤʦʙʽʣʷ ʩʢʣʘʣʘ 40,1 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʞʝʞ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʘʭ; ʧʽʜʧʘʣʠ ï 20,2 %; ʧʦʨʫʰʝʥʥʷ ʧʨʘʚʠʣ ʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʧʨʠ 

ʚʣʘʰʪʫʚʘʥʥʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʝʣʝʢʪʨʦʫʩʪʘʥʦʚʦʢ ï 16,2 %; ʨʦʟʛʝʨʤʝʪʠʟʘʮʽʷ 

ʧʘʣʠʚʥʦʾ (ʛʘʟʦʚʦʾ) ʩʠʩʪʝʤʠ ʘʚʪʦʤʦʙʽʣʷ ï 6,1 %; ʥʝʦʙʝʨʝʞʥʝ ʧʦʚʦʜʞʝʥʥʷ ʟ 

ʚʦʛʥʝʤ ï 5,1 %; ʽʥʰʽ ʧʨʠʯʠʥʠ ï 12,3 %. 

ɸʥʘʣʽʟ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʪʘ ʨʝʯʦʚʠʥ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘ 

ʦʙʝʨʪʘʶʪʴʩʷ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʘʭ [2] ʧʦʢʘʟʫʻ, ʱʦ ʙʦʨʪʦʚʘ ʝʣʝʢʪʨʦʤʝʨʝʞʘ, 

ʧʘʣʠʚʥʘ ʩʠʩʪʝʤʘ, ʩʠʣʦʚʽ ʘʛʨʝʛʘʪʠ, ʷʢʽ ʧʨʘʮʶʶʪʴ ʧʨʠ ʧʽʜʚʠʱʝʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ 

ʤʘʶʪʴ ʚʠʩʦʢʫ ʡʤʦʚʽʨʥʽʩʪʴ ʩʧʨʠʯʠʥʠʪʠ ʧʦʞʝʞʫ, ʘ ʥʘʡʥʝʙʝʟʧʝʯʥʽʰʠʤʠ ʤʽʩʮʷʤʠ 

ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞʽ ʻ ʤʦʪʦʨʥʠʡ ʚʽʜʩʽʢ, ʢʫʟʦʚ. 

ʗʢ ʚʽʜʦʤʦ, ʧʨʦʮʝʩ ʛʦʨʽʥʥʷ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʥʘʷʚʥʦʩʪʽ ʛʦʨʶʯʦʾ ʨʝʯʦʚʠʥʠ ʚ 

ʚʽʜʧʦʚʽʜʥʦʤʫ ʩʪʘʥʽ (ʢʦʥʮʝʥʪʨʘʮʽʾ), ʦʢʠʩʣʶʚʘʯʘ, ʱʦ ʟʜʘʪʝʥ ʚʩʪʫʧʘʪʠ ʚ ʭʽʤʽʯʥʫ 

ʨʝʘʢʮʽʶ, ʜʞʝʨʝʣʘ ʟʘʧʘʣʝʥʥʷ ʟ ʜʦʩʪʘʪʥʴʦʶ ʝʥʝʨʛʽʻʶ ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʨʝʘʢʮʽʾ 

ʟʘʡʤʘʥʥʷ ʛʦʨʶʯʦʾ ʩʫʤʽʰʽ. ʊʦʤʫ, ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʤʦʞʫʪʴ ʚʠʩʪʫʧʘʪʠ ʷʢ 

ʦʙôʻʢʪ ʧʦʞʝʞʽ, ʪʘʢ ʜʞʝʨʝʣʦʤ ʚʠʥʠʢʥʝʥʥʷ ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ ʦʙôʻʢʪʽʚ 

ʨʦʟʪʘʰʦʚʘʥʠʭ ʧʦʨʷʜ. ʊʝʧʣʦ ʧʦʞʝʞʽ ʨʦʟʽʛʨʽʚʘʻ, ʘ ʷʟʠʢʠ ʧʦʣʫʤôʷ ʪʘ ʽʩʢʨʠ 

ʧʝʨʝʥʦʩʷʪʴʩʷ ʚʽʪʨʦʤ ʪʘ ʚʩʪʫʧʘʶʪʴ ʫ ʨʝʘʢʮʽʶ ʟ ʛʦʨʶʯʠʤʠ ʨʝʯʦʚʠʥʘʤʠ ʪʘ 

ʤʘʪʝʨʽʘʣʘʤʠ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʧʦʨʷʜ ʫ ʚʝʣʠʢʠʭ ʢʽʣʴʢʦʩʪʷʭ ʪʘ ʟʘʡʤʘʶʪʴ ʚʝʣʠʢʽ 

ʧʣʦʱʽ (ʩʢʣʘʜʠ ʩʽʥʘ, ʩʦʣʦʤʠ, ʟʝʨʥʦʩʭʦʚʠʱʘ, ʚʨʦʞʘʡʥʽ ʧʦʣʷ ʪʦʱʦ). 

ʅʘʧʨʠʢʣʘʜ, ʦʜʥʘ ʟ ʥʘʡʙʽʣʴʰ ʨʝʟʦʥʘʥʩʥʠʭ ʧʦʞʝʞ ʚ ʘʛʨʘʨʥʦʤʫ ʩʝʢʪʦʨʽ 

ʍʘʨʢʽʚʱʠʥʠ ʩʪʘʣʘʩʷ 20 ʣʠʧʥʷ 2014 ʨʦʢʫ ʚ ʩʝʣʽ ɹʽʣʠʡ ʂʦʣʦʜʷʟʴ ɺʦʚʯʘʥʩʴʢʦʛʦ 

ʨʘʡʦʥʫ. ʊʘʤ, ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ çʃʠʤʘʥ-ʉʽʯè ʛʦʨʽʣʦ ʧʦʣʝ ʦʟʠʤʦʾ ʧʰʝʥʠʮʽ ʧʣʦʱʝʶ 

40 ʛʘ. ɿʙʠʪʢʠ ʚʽʜ ʮʴʦʛʦ ʩʢʣʘʣʠ 400 ʪʠʩ. ʛʨʥ. ʇʦʣʝ ʟʘʛʦʨʽʣʦʩʷ ʚʽʜ ʚʠʩʦʢʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʪʝʨʪʷ ʤʝʭʘʥʽʟʤʽʚ ʢʦʤʙʘʡʥʘ [3]. 

ʇʽʜ ʯʘʩ ʧʦʞʝʞʽ ʟʘʛʨʦʟʫ ʥʝʩʝ ʷʢ ʚʽʜʢʨʠʪʠʡ ʚʦʛʦʥʴ, ʪʘʢ ʽ ʧʨʦʜʫʢʪʠ ʛʦʨʽʥʥʷ ʜʦ 

ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʷʪʴ ʙʘʛʘʪʦ ʰʢʽʜʣʠʚʠʭ ʪʘ ʥʝʙʝʟʧʝʯʥʠʭ ʨʝʯʦʚʠʥ. ʗʢ ʥʘʩʣʽʜʦʢ ï 
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ʟʥʠʱʫʻʪʴʩʷ ʫʨʦʞʘʡ, ʛʠʥʝ ʭʫʜʦʙʘ, ʟʛʦʨʷʶʪʴ ʧʦʚʥʽʩʪʶ ʩʢʣʘʜʠ ʪʘ ʪʝʭʥʦʣʦʛʽʯʥʝ 

ʫʩʪʘʪʢʫʚʘʥʥʷ, ʟʘʚʜʘʻʪʴʩʷ ʰʢʦʜʘ ʥʘʚʢʦʣʠʰʥʴʦʤʫ ʧʨʠʨʦʜʥʦʤʫ ʩʝʨʝʜʦʚʠʱʫ, 

ʪʨʘʚʤʫʶʪʴʩʷ ʘʙʦ ʥʘʚʽʪʴ ʛʠʥʫʪʴ ʣʶʜʠ, ʘ ʪʘʢʦʞ ʯʝʨʝʟ ʟʫʧʠʥʢʫ ʚʠʨʦʙʥʠʮʪʚʘ 

ʚʪʨʘʯʘʶʪʴʩʷ ʜʦʭʦʜʠ, ʨʝʧʫʪʘʮʽʷ ʦʢʨʝʤʦʛʦ ʦʙôʻʢʪʫ. 

ʅʘ ʦʙôʻʢʪʘʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʟʘ ʩʪʘʪʠʩʪʠʢʦʶ ʨʽʜʰʝ 

ʚʠʥʠʢʘʶʪʴ ʧʦʞʝʞʽ, ʪʘ ʽ ʾʭ ʚʥʝʩʦʢ ʚ ʟʘʛʘʣʴʥʝ ʯʠʩʣʦ ʧʦʞʝʞ ʥʝʞʠʪʣʦʚʦʛʦ ʩʝʢʪʦʨʘ 

ʥʘʙʘʛʘʪʦ ʤʝʥʰʠʡ. ɸʣʝ ʟʘʧʦʜʽʷʥʽ ʟʙʠʪʢʠ ʤʘʶʪʴ ʚʠʩʦʢʽ ʮʠʬʨʠ. ɿʘ 2018 ʨʽʢ ʪʽʣʴʢʠ 

ʫ ʙʫʜʠʥʢʘʭ ʪʘ ʩʧʦʨʫʜʘʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʚʠʥʠʢʣʦ 136 

ʧʦʞʝʞ (ï6,8 %). ʇʨʷʤʽ ʟʙʠʪʢʠ ʟʙʽʣʴʰʠʣʠʩʴ ʥʘ 35,7 % ʽ ʩʢʣʘʣʠ 72 ʤʣʥ 139 ʪʠʩ. 

ʛʨʥ. ʇʦʙʽʯʥʽ ʟʙʠʪʢʠ ʥʘ ʮʠʭ ʦʙôʻʢʪʘʭ ʩʢʣʘʣʠ 120 ʤʣʥ 400 ʪʠʩ. ʛʨʥ. (+75,6 %) [1]. 

ʎʝ ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʜʘʥʠʭ ʥʘ ʦʙôʻʢʪʘʭ ʧʨʠʨʦʜʥʦʾ ʝʢʦʩʠʩʪʝʤʠ. 

ʇʦʞʝʞʽ ʥʘ ʦʙôʻʢʪʘʭ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʘʭ 

ʨʦʟʚʠʚʘʶʪʴʩʷ ʜʦ ʚʝʣʠʢʠʭ ʤʘʩʰʪʘʙʽʚ. ʎʴʦʤʫ, ʦʢʨʽʤ ʥʘʷʚʥʦʩʪʽ ʫ ʚʝʣʠʢʠʭ 

ʢʽʣʴʢʦʩʪʷʭ ʪʘ ʥʘ ʚʝʣʠʢʠʭ ʧʣʦʱʘʭ ʛʦʨʶʯʠʭ ʨʝʯʦʚʠʥ ʪʘ ʤʘʪʝʨʽʘʣʽʚ, ʩʧʨʠʷʻ ʨʷʜ 

ʬʘʢʪʦʨʽʚ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟ ʥʝʩʚʦʻʯʘʩʥʠʤ ʚʠʷʚʣʝʥʥʷʤ ʪʘ ʧʦʚʽʜʦʤʣʝʥʥʷ ʧʨʦ 

ʧʦʞʝʞʫ, ʚʽʜʜʘʣʝʥʝ ʨʦʟʤʽʱʝʥʥʷ ʧʦʞʝʞʥʦ-ʨʷʪʫʚʘʣʴʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ, 

ʥʝʟʘʜʦʚʽʣʴʥʠʡ ʩʪʘʥ ʜʦʨʽʛ, ʜʞʝʨʝʣ ʚʦʜʦʧʦʩʪʘʯʘʥʴ ʘʙʦ ʚʟʘʛʘʣʽ ʾʭ ʚʽʜʩʫʪʥʽʩʪʴ, ʘ 

ʪʘʢʦʞ ʚʽʜʩʫʪʥʽʩʪʴ ʘʙʦ ʥʝʩʧʨʘʚʥʽʩʪʴ ʧʝʨʚʠʥʥʠʭ ʟʘʩʦʙʽʚ ʧʦʞʝʞʦʛʘʩʽʥʥʷ, ʥʝʟʥʘʥʥʷ 

ʧʨʘʮʽʚʥʠʢʘʤʠ ʩʚʦʾʭ ʦʙʦʚôʷʟʢʽʚ ʧʽʜ ʯʘʩ ʧʦʞʝʞʽ. 

ʇʦʞʝʞʥʘ ʙʝʟʧʝʢʘ ʚ ʘʛʨʘʨʥʦʤʫ ʩʝʢʪʦʨʽ ʯʘʩʪʢʦʚʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʨʦʪʠʧʦʞʝʞʥʦʾ ʙʝʟʧʝʢʠ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʷʢ ʚ ʥʦʨʤʘʣʴʥʠʭ, ʪʘʢ ʽ ʚ 

ʘʚʘʨʽʡʥʠʭ ʫʤʦʚʘʭ ʨʦʙʦʪʠ. ɺʠʢʣʶʯʝʥʥʷ ʦʜʥʦʛʦ ʽʟ ʜʞʝʨʝʣ ʤʦʞʣʠʚʦʛʦ ʟʘʧʘʣʝʥʥʷ 

ʟʥʠʞʫʻ ʨʠʟʠʢ ʚʠʥʠʢʥʝʥʥʷ ʧʨʦʮʝʩʫ ʛʦʨʽʥʥʷ (ʧʦʞʝʞʽ). ʊʦʤʫ ʥʘ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ 

ʟʘʩʣʫʛʦʚʫʻ ʥʘʜʽʡʥʘ ʨʦʙʦʪʘ ʚʩʽʻʾ ʩʠʩʪʝʤʠ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ, ʾʾ ʚʫʟʣʽʚ ʽ ʘʛʨʝʛʘʪʽʚ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. ʋ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʝʬʝʢʪʠʚʥʠʤʠ ʻ ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʟʘʭʦʜʠ, 

ʱʦ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʘʧʦʙʽʛʘʥʥʷ ʚʠʥʠʢʥʝʥʥʶ ʛʦʨʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʜʞʝʨʝʣʘ 

ʟʘʧʘʣʝʥʥʷ ʽ ʧʽʜʪʨʠʤʘʥʥʷ ʙʝʟʧʝʯʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʨʦʙʦʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ.  

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ  

1. ɸʥʘʣʽʪʠʯʥʘ ʜʦʚʽʜʢʘ ʧʨʦ ʧʦʞʝʞʽ ʪʘ ʾʭ ʥʘʩʣʽʜʢʠ ʚ ʋʢʨʘʾʥʽ ʟʘ 12 ʤʽʩʷʮʽʚ 2018 

ʨʦʢʫ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ] // ʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ 

ʮʠʚʽʣʴʥʦʛʦ ʟʘʭʠʩʪʫ (ʋʢʨʅɼɯʎɿ). ʆʬʽʮʽʡʥʠʡ ʚʝʙ-ʩʘʡʪ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: 

https://undicz.dsns.gov.ua/ua/Analiz-masivu-kartok-obliku-pozhezh.html (ʜʘʪʘ 

ʟʚʝʨʥʝʥʥʷ 25.04.2019). ï ʅʘʟʚʘ ʟ ʝʢʨʘʥʫ. 

2. ɻʫʜʠʤ ɺ.ɯ. ɸʥʘʣʽʟ ʩʠʩʪʝʤ ʪʘ ʘʛʨʝʛʘʪʽʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʟʘ ʨʽʚʥʝʤ 

ʧʦʞʝʞʥʦʾ ʥʝʙʝʟʧʝʢʠ / ɺ.ɯ. ɻʫʜʠʤ, ɸ.ʌ. ɻʘʚʨʠʣʶʢ // ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ 

ʃɼʋ ɹɾɼ çʇʦʞʝʞʥʘ ʙʝʟʧʝʢʘè. ï 2013. ï ˉ23.ï ʉ. 58ï63. 

3. ʉʢʽʣʴʢʠ ʚʨʦʞʘʶ ʚʞʝ ʟʥʠʱʠʣʠ ʧʦʞʝʞʽ ʥʘ ʍʘʨʢʽʚʱʠʥʽ [ɽʣʝʢʪʨʦʥʥʠʡ 

ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ: http://www.slk.kh.ua/news/agroprom/pozhezhi-v-

agrarnomu-sektori-oblasti-ziyili -miljoni-griven.html (ʜʘʪʘ ʟʚʝʨʥʝʥʥʷ 25.04.2019). ï 

ʅʘʟʚʘ ʟ ʝʢʨʘʥʫ. 

https://undicz.dsns.gov.ua/ua/Analiz-masivu-kartok-obliku-pozhezh.html
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ʇʈʆ ʄʆɾʃʀɺʆʉʊɯ ɺʀʂʆʈʀʉʊɸʅʅʗ ʇʆʊʋɾʅʆʉʊɽʁ 

ʋʂʈɸɰʅʉʔʂʀʍ ɸɺʊʆʄʆɹɯʃʔʅʀʍ ʇɯɼʇʈʀɭʄʉʊɺ ɼʃʗ 

ɺʀɻʆʊʆɺʃɽʅʅʗ ʄɸʐʀʅ ɼʃʗ ʊʈɸʅʉʇʆʈʊʋɺɸʅʅʗ, ʇʋʉʂʋ ʊɸ 

ʋʇʈɸɺʃɯʅʅʗ ɹʇʃɸ 

 

ʏʝʨʝʧʥʴʦʚ ɯ.ɸ., ʢ.ʪ.ʥ., ʜʦʮ.  

(ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʽʤʝʥʽ ʇʝʪʨʘ ɺʘʩʠʣʝʥʢʘ) 

ʌʝʩʝʥʢʦ ɻ.ɺ., ʢ.ʪ.ʥ., ʜʦʮ. 

(ʅʘʮʽʦʥʘʣʴʥʠʡ ʘʝʨʦʢʦʩʤʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ M.ɭ. ɾʫʢʦʚʩʴʢʦʛʦ 

çʍʘʨʢʽʚʩʴʢʠʡ ʘʚʽʘʮʽʡʥʠʡ ʽʥʩʪʠʪʫʪè) 

 
ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʚ ʋʢʨʘʾʥʽ ʟʨʦʩʣʘ ʢʽʣʴʢʽʩʪʴ ɹʇʃɸ ʚʣʘʩʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. 

ɿʦʢʨʝʤʘ, ʚʠʛʦʪʦʚʣʷʶʪʴʩʷ ʪʘʢʽ ɹʇʃɸ ʷʢ çʃʝʣʝʢʘè, çʌʫʨʽʷè, çSpectatorè  ʪʘ ʽʥʰʽ. 
ɺ ʨʷʜʽ ʚʠʧʘʜʢʽʚ (ʥʘʧʨʠʢʣʘʜ, ʚ ʟʦʥʘʭ ʚʽʡʩʴʢʦʚʠʭ ʢʦʥʬʣʽʢʪʽʚ ʪʘ 

ʥʘʜʟʚʠʯʘʡʥʠʭ ʩʠʪʫʘʮʽʡ) ʥʝʦʙʭʽʜʥʦ ʨʦʙʠʪʠ ʰʚʠʜʢʫ ʟʤʽʥʫ ʩʪʘʨʪʦʚʠʭ ʧʦʟʠʮʽʡ 
ɹʇʃɸ, ʪʦʙʪʦ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʩʧʝʮʽʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ, ʷʢʠʡ, ʤʘʶʯʠ ʜʦʙʨʫ 
ʧʨʦʭʽʜʥʽʩʪʴ,  ʜʦʩʪʘʚʣʷʚ ʙʠ ɹʇʃɸ ʜʦ ʤʽʩʮʷ ʧʨʠʟʥʘʯʝʥʥʷ. 

 ʆʢʨʽʤ ʜʦʩʪʘʚʢʠ ɹʇʃɸ ʩʧʝʮʽʘʣʴʥʘ ʤʘʰʠʥʘ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʜʣʷ 
ʚʠʨʽʰʝʥʥʷ ʥʘʩʪʫʧʥʠʭ ʟʘʜʘʯ: ʫ ʷʢʦʩʪʽ ʧʫʩʢʦʚʦʾ ʫʩʪʘʥʦʚʢʠ,  ʷʢ ʨʫʭʦʤʠʡ ʥʘʟʝʤʥʠʡ 
ʧʫʥʢʪ ʫʧʨʘʚʣʽʥʥʷ, ʜʣʷ ʧʦʰʫʢʫ ɹʇʃɸ ʫ ʨʘʟʽ ʡʦʛʦ ʧʨʠʟʝʤʣʝʥʥʷ ʥʝ ʫ 
ʧʨʠʟʥʘʯʝʥʦʤʫ ʤʽʩʮʽ. 

ʉʧʨʦʙʘ ʧʨʠʩʪʦʩʫʚʘʪʠ ʣʝʛʢʦʚʠʡ ʘʚʪʦʤʦʙʽʣʴ ʜʣʷ ʩʧʝʮʽʘʣʴʥʠʭ ʧʦʪʨʝʙ 
(ʟʦʢʨʝʤʘ, ʚʽʡʩʴʢʦʚʠʭ) ʙʫʣʘ ʟʜʽʡʩʥʝʥʘ ʥʘ ʃʫʮʴʢʦʤʫ ʘʚʪʦʤʦʙʽʣʴʥʦʤʫ ʟʘʚʦʜʽ (ʥʠʥʽ 
- ɼʇ çɸʚʪʦʩʢʣʘʜʘʣʴʥʠʡ ʟʘʚʦʜ ˉ1è ɸʊ çɸʚʪʦʤʦʙʽʣʴʥʘ ʂʦʤʧʘʥʽʷ çɹʦʛʜʘʥ 
ʄʦʪʦʨʩè) ʥʘ ʧʦʯʘʪʢʫ 1990-ʭ ʨʦʢʽʚ. ɺ ʪʽ ʨʦʢʠ ʣʫʮʴʢʽ ʢʦʥʩʪʨʫʢʪʦʨʠ ʧʽʜʛʦʪʫʚʘʣʠ 
ʜʦ ʚʠʨʦʙʥʠʮʪʚʘ ʨʝʚʦʣʶʮʽʡʥʫ ʟʘ ʩʚʦʻʶ ʚʘʨʪʽʩʪʶ ʽ ʟʘʜʫʤʦʤ ʩʧʨʘʚʞʥʶ ʙʦʡʦʚʫ 
çɺʦʣʠʥʷʥʢʫè. ɹʫʣʘ ʩʪʚʦʨʝʥʘ ʜʦʩʣʽʜʥʘ ʥʘʜʣʝʛʢʘ ʨʘʢʝʪʥʘ ʩʠʩʪʝʤʘ ʟʘʣʧʦʚʦʛʦ 
ʚʦʛʥʶ (ʈʉɿɺ) ʥʘ ʙʘʟʽ ʘʚʪʦʤʦʙʽʣʷ ʧʽʜʚʠʱʝʥʦʾ ʧʨʦʭʽʜʥʦʩʪʽ ʃʫɸɿ-969ʄ. 
ʌʽʥʽʰʫʚʘʣʠ ʨʦʟʨʦʙʢʠ ʫ ʧʝʨʰʽʡ ʧʦʣʦʚʠʥʽ 1990-ʭ ʨʦʢʽʚ [1].  

ʐʘʩʽ ʙʦʡʦʚʦʾ ʤʘʰʠʥʠ ʚʽʜʨʽʟʥʷʣʦʩʷ ʚʽʜ ʙʘʟʦʚʦʛʦ ʜʝʱʦ ʚʠʜʦʟʤʽʥʝʥʠʤ 
ʢʫʟʦʚʦʤ ʽ ʧʦʩʠʣʝʥʦʶ ʧʽʜʚʽʩʢʦʶ. ʇʨʠ ʮʴʦʤʫ ʟʙʝʨʽʛʘʣʘʩʷ ʛʦʣʦʚʥʘ ʧʝʨʝʚʘʛʘ 
ʤʘʰʠʥʠ - ʚʠʩʦʢʘ ʧʨʦʭʽʜʥʽʩʪʴ.  

ɺʨʘʭʦʚʫʶʯʠ ʜʦʩʚʽʜ ʫʢʨʘʾʥʩʴʢʠʭ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ ʱʦʜʦ 
ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʘ ʙʘʟʽ ʽʩʥʫʶʯʠʭ ʧʦʪʫʞʥʦʩʪʝʡ ʘʚʪʦʤʦʙʽʣʽʚ ʩʧʝʮʽʘʣʴʥʦʛʦ 
ʧʨʠʟʥʘʯʝʥʥʷ, ʧʨʦʧʦʥʫʻʪʴʩʷ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʘʰʠʥ ʜʣʷ 
ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʧʫʩʢʽʚ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ɹʇʃɸ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ  
1. ʅʘ ʃʫɸɿʽ ʤʦʛʣʠ ʚʠʨʦʙʣʷʪʠ ʩʠʩʪʝʤʠ ʨʘʢʝʪʥʦʛʦ ʟʘʣʧʦʚʦʛʦ ʚʦʛʥʶ 
[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 
https://www.volynnews.com/news/society/na-luazi-mohly-vyrobliaty-systemy-
raketnoho-zalpovoho-vohniu/ 
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ɸʅɸʃɯɿ ʆʅʆɺʃɽʅʅʗ ʇɸʈʂʋ ɺɸʅʊɸɾʅʀʍ ɸɺʊʆʄʆɹɯʃɯɺ ɺ 

ʇɯɼʇʈʀɭʄʉʊɺɸʍ ɸɻʈʆʇʈʆʄʀʉʃʆɺʆɻʆ ʂʆʄʇʃɽʂʉʋ 

 

ʅʘʫʤʝʥʢʦ ɸ.ɸ., ʢ.ʪ.ʥ., ʊʠʤʯʫʢ ɼ.ʉ., ʘʩ. 

(ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʽʤʝʥʽ ʇʝʪʨʘ ɺʘʩʠʣʝʥʢʘ) 

 

ɼʣʷ ʋʢʨʘʾʥʠ ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ ʻ ʛʘʨʘʥʪʦʤ ʧʨʦʜʦʚʦʣʴʯʦʾ ʽ ʝʢʦʥʦʤʽʯʥʦʾ 

ʙʝʟʧʝʢʠ ʢʨʘʾʥʠ. ɾʦʜʥʝ ʘʛʨʘʨʥʝ ʧʽʜʧʨʠʻʤʩʪʚʦ, ʜʦ ʷʢʦʾ ʙ ʬʦʨʤʠ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ 

(ʭʦʣʜʠʥʛʠ, ʬʝʨʤʝʨʩʴʢʽ, ʩʽʤʝʡʥʽ) ʽ ʷʢʠʤ ʙʠ ʩʧʨʷʤʫʚʘʥʥʷʤ ʚʦʥʦ ʙ ʥʝ ʟʘʡʤʘʣʦʩʴ 

(ʪʚʘʨʠʥʥʠʮʪʚʦ, ʨʦʩʣʠʥʥʠʮʪʚʦ, ʧʝʨʝʨʦʙʢʘ ʧʨʦʜʫʢʮʽʾ), ʥʝ ʦʙʭʦʜʠʪʴʩʷ ʙʝʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʽ ʦʙʦʚôʷʟʢʦʚʦ ʤʘʶʪʴ ʩʚʽʡ ʘʚʪʦʪʨʘʥʩʧʦʨʪ. 

ʊʦʤʫ ʥʘʡʛʦʩʪʨʽʰʦʶ ʧʨʦʙʣʝʤʦʶ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʫʤʦʚ ʜʣʷ ʷʢʽʩʥʦʾ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʩʪʚʦʨʝʥʥʷ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʷʢʘ ʚʽʜʧʦʚʽʜʘʣʘ 

ʙʠ ʧʨʠʥʮʠʧʫ ʘʜʝʢʚʘʪʥʦʩʪʽ ʪʝʭʥʽʯʥʦʛʦ ʩʝʨʚʽʩʫ [1,2]. 

ʇʝʨʰ ʟʘ ʚʩʝ ʥʘʤʠ ʙʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʜʘʥʥʽ ʧʨʦ ʢʽʣʴʢʽʩʥʠʡ ʩʢʣʘʜ 

ʘʚʪʦʤʦʙʽʣʽʚ ʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ (ʪʘʙʣ.1), ʜʣʷ ʯʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʽ ʜʘʥʽ ɼʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ. 

 
ʊʘʙʣʠʮʷ 1 ï ʅʘʷʚʥʽʩʪʴ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʥʘ 

ʢʽʥʝʮʴ 2017 ʨʦʢʫ 
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ʂʽʣʴʢʽʩʪʴ 81158 44189 14006 3752 14245 2194 2772 

ɺʽʜʩʦʪʦʢ ʚʽʜ 

ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ 

100 54 17 5 17 3 4 

ʉʝʨʝʜʥʽʡ 

ʧʦʢʘʟʥʠʢ ʥʘ 1 

ʛʦʩʧʦʜʘʨʩʪʚʦ 

1,78 6,34 4,36 8,38 0,42 11,03 4,68 
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ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʟʤʝʥʰʫʚʘʣʘʩʴ ʩʪʘʙʽʣʴʥʦ ʚ 

ʦʩʪʘʥʥʽ ʨʦʢʠ. ʗʢʱʦ ʚ 2011 ʨʦʮʽ ʙʫʣʦ 100944 ʰʪ., ʚ 2014 ʨʦʮʽ ï 87307 ʰʪ., ʪʦ ʚ 

2017 ʨʦʮʽ ʤʠ ʤʘʣʠ 81158 ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ. 

ʗʢ ʩʚʽʜʯʘʪʴ ʜʘʥʽ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ.1 54% ʚʩʽʭ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ 

ʝʢʩʧʣʫʘʪʫʻʪʴʩʷ ʚ ʛʦʩʧʦʜʘʨʩʴʢʠʭ ʪʦʚʘʨʠʩʪʚʘʭ. 

ʌʝʨʤʝʨʩʴʢʽ ʛʦʩʧʦʜʘʨʩʪʚʘ ʩʪʘʥʦʚʣʷʪʴ 75% ʚʩʽʭ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ, ʥʘ ʾʭʥʶ ʜʦʣʶ ʧʨʠʭʦʜʠʪʴʩʷ 17% ʧʘʨʢʫ 

ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʘʣʝ ʷʢ ʙʘʯʠʤʦ ʥʘ 100 ʬʝʨʤʝʨʩʴʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚ 

ʧʨʠʭʦʜʠʪʴʩʷ ʣʠʰʝ 42 ʘʚʪʦʤʦʙʽʣʷ. 

ʅʘʡʙʽʣʴʰʘ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʚ ʜʝʨʞʘʚʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ï 11 

ʘʚʪʦʤʦʙʽʣʽʚ. 

ɿʜʽʡʩʥʶʚʘʚʩʷ ʘʥʘʣʽʟ ʪʘʢʦʞ ʧʦʢʘʟʥʠʢʘ ʩʧʠʩʘʥʥʷ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʚ 

ʩʽʣʴʛʦʩʧʧʽʜʧʨʠʻʤʩʪʚʘʭ. ʅʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʩʧʠʩʘʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʙʫʣʘ ʚ 2011 ʽ 

2013 ʨʦʢʘʭ ï ʧʦʥʘʜ 2000 ʰʪ., ʥʘʡʤʝʥʰʘ ʚ 2016 ʨʦʮʽ ï ʙʽʣʷ 1300 ʰʪ. ʅʘ ʨʠʩ.1 

ʥʘʚʝʜʝʥʠʡ ʨʦʟʧʦʜʽʣ ʢʽʣʴʢʦʩʪʽ ʩʧʠʩʘʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʚ ʨʝʛʽʦʥʽ (ʍʘʨʢʽʚʩʴʢʘ, 

ʇʦʣʪʘʚʩʴʢʘ, ʉʫʤʩʴʢʘ ʦʙʣʘʩʪʽ) ʚ 2014-2016 ʨʦʢʘʭ. ʗʢ ʙʘʯʠʤʦ ʥʘʡʙʽʣʴʰʝ ʙʫʣʦ 

ʩʧʠʩʘʥʦ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʚ ʛʦʩʧʦʜʘʨʩʪʚʘʭ ʇʦʣʪʘʚʩʴʢʦʾ ʦʙʣʘʩʪʽ. 

 

ʈʠʩʫʥʦʢ 1 ï ʉʧʠʩʘʥʥʷ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʚ ʨʝʛʽʦʥʽ 

 

ʆʥʦʚʣʝʥʥʷ ʧʘʨʢʫ ʘʚʪʦʤʦʙʽʣʽʚ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʘʛʨʦʧʨʦʤʠʩʣʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʟʜʽʡʩʥʶʚʘʣʦʩʴ ʰʣʷʭʦʤ ʧʨʠʜʙʘʥʥʷ ʷʢ ʥʦʚʦʾ, ʪʘʢ ʽ ʚʞʠʚʘʥʦʾ ʪʝʭʥʽʢʠ. 

ʗʢ ʙʘʯʠʤʦ ʽʟ ʪʘʙʣ.2 ʘʛʨʦʧʽʜʧʨʠʻʤʩʪʚʘ ʧʨʠʜʙʘʣʠ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʧʝʨʝʚʘʞʥʦ 

ʥʦʚʽ ʚʘʥʪʘʞʥʽ ʘʚʪʦʤʦʙʽʣʽ ʟ ʜʠʟʝʣʴʥʠʤʠ ʜʚʠʛʫʥʘʤʠ ʚʘʥʪʘʞʦʧʽʜôʻʤʥʽʩʪʶ ʜʦ 5 ʪ. 

ɿ ʽʩʢʨʦʚʠʤ ʟʘʧʘʣʝʥʥʷʤ ʙʫʣʦ ʢʫʧʣʝʥʦ ʚʩʴʦʛʦ 259 ʘʚʪʦʤʦʙʽʣʽʚ ʟʘ 6 ʨʦʢʽʚ. 
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ʊʘʙʣʠʮʷ 2 ï ʂʫʧʽʚʣʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʥʦʚʠʭ ʚʘʥʪʘʞʥʠʭ  

ʘʚʪʦʤʦʙʽʣʽʚ, ʰʪ. 

 

2011 2012 2013 2014 2015 2016 

ɺʩʴʦʛʦ 

ʟʘ 6 

ʨʦʢʽʚ 

ɸʚʪʦʤʦʙʽʣʽ ʚʘʥʪʘʞʥʽ  ʟ 

ʜʠʟʝʣʴʥʠʤʠ ʜʚʠʛʫʥʘʤʠ 
610 463 288 390 359 574 2684 

ʚ ʪ.ʯ. ʚʘʥʪʘʞʦ-

ʧʽʜʡʦʤʥʽʩʪʶ ʜʦ 5 ʪ 
255 214 102 164 126 252 1113 

çɻɸɿè 138 122 54 84 49 129 576 

çIVEKOè 1 3 2 4 5 4 19 

çRAFè 3 6 3 - 1 4 17 

çʄɸɿè 3 1 - 1 3 9 17 

ʚʽʜ 5 ʪ. ʜʦ 20 ʪ. 282 173 140 171 156 175 1098 

ʚ ʪ.ʯ. çɿʀʃè 8 10 4 15 10 9 56 

çʂɸʄɸɿè 166 98 87 87 64 87 589 

çʄɸɿè 57 36 20 19 35 33 200 

çIVEKOè 11 8 1 ɺʽʜʩʫʪʥʷ ʽʥʬʦʨʤʘʮʽʷ  

ʧʦʥʘʜ 20 ʪ. 73 76 46 55 77 146 473 

ʚ ʪ.ʯ. çIVEKOè 12 9 1 5 10 5 42 

ɸʚʪʦʤʦʙʽʣʽ ʚʘʥʪʘʞʥʽ ʟ 

ʽʩʢʨʦʚʠʤ ʟʘʧʘʣʶʚʘʥʥʷʤ 
79 54 17 40 32 37 259 

ʚ ʪ.ʯ. ʜʦ 5 ʪ. 78 48 15 39 31 31 242 

ʙʽʣʴʰʝ 5 ʪ. 1 6 2 1 1 6 17 

ɼʚʠʛʫʥʠ ʜʣʷ ʚʘʥʪʘʞʥʠʭ 

ʘʚʪʦʤʦʙʽʣʽʚ 
392 314 245 249 227 258 1685 

ʐʠʥʠ ʜʣʷ ʚʘʥʪʘʞʥʠʭ 

ʘʚʪʦʤʦʙʽʣʽʚ 
80082 85437 76184 87810 81312 97086 507911 

 

ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʣʘʥʫʚʘʪʠ ʨʦʟʚʠʪʦʢ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʘʛʨʦʧʽʜʧʨʠʻʤʩʪʚ, 

ʟʘʢʫʧʦʚʫʚʘʪʠ ʽ ʧʨʦʝʢʪʫʚʘʪʠ ʚʽʜʧʦʚʽʜʥʝ ʪʝʭʥʦʣʦʛʽʯʥʝ ʦʙʣʘʜʥʘʥʥʷ, ʧʣʘʥʫʚʘʥʥʷ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʽ ʧʦʩʪʘʯʘʥʥʷ ʟʘʧʘʩʥʠʭ ʯʘʩʪʠʥ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ɸ.ɸ.ʅʘʫʤʝʥʢʦ. ʉʪʨʘʪʝʛʠʷ ʨʘʟʚʠʪʠʷ ʠʥʬʨʘʩʪʨʫʢʪʫʨʳ ʪʝʭʥʠʯʝʩʢʦʛʦ ʩʝʨʚʠʩʘ 

ɸʇʂ./ ʊʨʫʜʳ ɸʛʨʘʨʥʦʛʦ ʫʥʠʚʝʨʩʠʪʝʪʘ ʄʦʣʜʦʚʳ, ʪʦʤ 28, 2011, ʉ.35-40. 

2. ɸ.ɸ.ʅʘʫʤʝʥʢʦ. ʈʘʟʚʠʪʠʝ ʩʠʩʪʝʤʳ ʨʝʤʦʥʪʥʦ-ʦʙʩʣʫʞʠʚʘʶʱʠʭ ʫʩʣʫʛ ʚ ɸʇʂ 

ʋʢʨʘʠʥʳ./ Motrol-Motoryzacjai Energetyka Rolnictwa, ʪʦʤ 15, ʚʳʧ.7, 2013,  

ʉ.72-78. 
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ʋɼʂ 504.05:625.7 

 

ɺʇʃʀɺ ʊʈɸʅʉʇʆʈʊʅʆ-ɼʆʈʆɾʅʔʆɻʆ ʂʆʄʇʃɽʂʉʋ ʅɸ ɼʆɺʂɯʃʃʗ 

 

ɸʙʦʣʤʘʩʦʚʘ ɸ.ɺ., ʘʩʧ., ʇʽʩʥʷ ʃ.ɸ., ʢ.ʪ.ʥ., ʧʨʦʚʽʜ. ʥʘʫʢ. ʩʧʽʚʨʦʙ. 

(ʅʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʘ ʫʩʪʘʥʦʚʘ çʋʢʨʘʾʥʩʴʢʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽʥʩʪʠʪʫʪ 

ʝʢʦʣʦʛʽʯʥʠʭ ʧʨʦʙʣʝʤè (ʋʂʈʅɼɯɽʇ)) 

 

ɸʚʪʦʤʦʙʽʣʴʥʽ ʜʦʨʦʛʠ ï ʥʝʚʽʜ'ʻʤʥʠʡ ʝʣʝʤʝʥʪ ʩʫʯʘʩʥʠʭ ʫʨʙʘʥʽʟʦʚʘʥʠʭ 

ʣʘʥʜʰʘʬʪʽʚ. ɺʦʥʠ ʧʝʨʝʪʠʥʘʶʪʴ ʧʨʘʢʪʠʯʥʦ ʚʩʽ ʚʠʜʠ ʙʽʦʪʦʧʽʚ, ʩʪʚʦʨʶʶʯʠ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʫ ʤʝʨʝʞʫ ʟ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʶʯʠʤ ʚʧʣʠʚʦʤ ʥʘ ʧʨʠʨʦʜʥʝ 

ʩʝʨʝʜʦʚʠʱʝ [1]. ʊʝʤʧʠ ʨʦʩʪʫ ʢʽʣʴʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

ʚʠʧʝʨʝʜʞʘʶʪʴ ʪʝʤʧʠ ʨʦʩʪʫ ʧʨʦʪʷʞʥʦʩʪʽ ʜʦʨʽʛ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ, ʱʦ 

ʜʦʜʘʪʢʦʚʦ ʫʩʢʣʘʜʥʝʥʦ ʥʝʨʽʚʥʦʤʽʨʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ 

ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ 

ʅʝʙʝʟʧʝʢʫ ʟʘʙʨʫʜʥʝʥʥʷ ʜʦʚʢʽʣʣʷ ʚʽʜ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦ-

ʜʦʨʦʞʥʴʦʛʦ ʢʦʤʧʣʝʢʩʫ (ʊɼʂ) ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʟʘ ʨʽʚʥʝʤ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ 

ʘʪʤʦʩʬʝʨʫ, ˇʨʫʥʪʠ, ʧʦʚʝʨʭʥʝʚʽ ʪʘ ˇʨʫʥʪʦʚʽ ʚʦʜʠ, ʨʦʩʣʠʥʥʽʩʪʴ, ʪʚʘʨʠʥ ʪʘ ʣʶʜʝʡ. 

ɯʥʬʨʘʩʪʨʫʢʪʫʨʘ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʢʦʤʧʣʝʢʩʫ ʩʧʨʠʯʠʥʷʻ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʡ 

ʢʦʤʧʣʝʢʩʥʠʡ ʚʧʣʠʚ ʥʘ ʚʩʽ ʩʢʣʘʜʦʚʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

(ʅʇʉ), ʟʦʢʨʝʤʘ ʥʘ ʧʨʠʜʦʨʦʞʥʽ ʝʢʦʩʠʩʪʝʤʠ [2]. 

ɺʠʚʯʝʥʥʶ ʚʧʣʠʚʫ ʧʨʠʩʚʷʯʝʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʘʛʘʪʴʦʭ ʫʯʝʥʠʭ, ʩʝʨʝʜ ʷʢʠʭ 

ʦʩʦʙʣʠʚʦ ʚʽʜʦʤʽ ʚʽʪʯʠʟʥʷʥʽ ʨʦʙʦʪʠ ʂʘʚʪʘʨʘʜʟʝ ɼ.ʅ., ʃʫʢʘʥʽʥʘ ɺ.ʅ., 

ɿʝʨʢʘʣʦʚʘ ɼ.ɿ., ɻʨʠʮʝʥʢʦ ɸ.ɺ., ɺʥʫʢʦʚʦʾ ʅ.ɺ., ɹʝʣʷʪʠʥʩʴʢʦʛʦ  ɸ.ʆ., 

ʌʨʘʥʯʫʢʘ ɻ.ʄ., ɻʫʪʘʨʝʚʠʯʘ ʖ.ʌ., ʋʛʥʝʥʢʦ ɭ.ɹ.  ʪʘ ʽʥ.  

ɼʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʫ ʮʴʦʤʫ ʥʘʧʨʷʤʢʫ ʧʦʢʘʟʘʚ, ʱʦ  ʫ ʩʚʦʾʡ 

ʙʽʣʴʰʦʩʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʦʩʫʶʪʴʩʷ ʦʢʨʝʤʦ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʪʘ 

ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ. 

ʏʝʨʝʟ ʪʝ, ʱʦ ʥʘʨʘʟʽ ʪʨʘʥʩʧʦʨʪʥʦ-ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʡ ʩʪʘʥ ʘʚʪʦʰʣʷʭʽʚ ʚ 

ʋʢʨʘʾʥʽ ʻ ʥʝʟʘʜʦʚʽʣʴʥʠʤ (51,1% ʥʝ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʟʘ ʨʽʚʥʽʩʪʶ ʜʦʨʽʛ, 39,2% 

ï ʟʘ ʤʽʮʥʽʩʪʶ ʧʦʢʨʠʪʪʽʚ ʪʘ ʥʘʩʠʧʫ) ʘʚʪʦʤʦʙʽʣʷʤ ʜʦʚʦʜʠʪʴʩʷ ʨʫʭʘʪʠʩʴ ʫ ʨʝʞʠʤʽ 

çʨʦʟʛʽʥ-ʛʘʣʴʤʫʚʘʥʥʷè. ʎʝʡ ʨʝʞʠʤ ʩʧʨʠʯʠʥʶʻ ʥʘʡʙʽʣʴʰʠʡ ʚʠʢʠʜ ʰʢʽʜʣʠʚʠʭ 

ʨʝʯʦʚʠʥ, ʱʦ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 40%, ʘ ʚ ʚʝʣʠʢʠʭ ʤʽʩʪʘʭ ʩʷʛʘʻ 75-90 % ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ ʨʽʚʥʷ ʘʝʨʦʪʝʭʥʦʛʝʥʥʠʭ ʟʘʙʨʫʜʥʝʥʴ ʜʦʚʢʽʣʣʷ [3]. 

ʅʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʦʜʥʦʯʘʩʥʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʧʣʠʚʫ ʪʨʘʥʩʧʦʨʪʫ ʥʘ 

ʜʦʚʢʽʣʣʷ ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʚʠʪʢʫ ʤʝʨʝʞ, ʟʤʽʥʝʥʽ ʧʨʠ ʮʴʦʤʫ ʧʨʠʨʦʜʥʽ ʬʘʢʪʦʨʠ 

ʜʦʩʠʪʴ ʧʦʤʽʪʥʦ ʟʚʦʨʦʪʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʘʤʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, 

ʟʦʢʨʝʤʘ  ʚʠʢʣʠʢʘʶʪʴ ʧʽʜʪʦʧʣʝʥʥʷ ʚʥʘʩʣʽʜʦʢ ʧʦʨʫʰʝʥʥʷ ʧʨʠʨʦʜʥʦʛʦ ʨʽʚʥʷ 

ʚʠʧʘʨʦʚʫʚʘʥʥʷ ʪʘ ʧʦʚʝʨʭʥʝʚʦʛʦ ʩʪʦʢʫ ʦʧʘʜʽʚ [4]. 

ʇʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ (ʨʠʩ. 1) ʜʘʻ ʟʨʦʟʫʤʽʪʠ, ʱʦ ʊɼʂ ʩʧʨʠʯʠʥʷʻ ʥʘ ʜʦʚʢʽʣʣʷ 

ʢʦʤʧʣʝʢʩʥʠʡ ʙʘʛʘʪʦʬʘʢʪʦʨʥʠʡ ʚʧʣʠʚ, ʪʦʤʫ ʜʣʷ ʫʟʘʛʘʣʴʥʝʥʦʾ ʦʮʽʥʢʠ ʚʩʽʭ 

ʤʘʩʰʪʘʙʽʚ ʟʘʙʨʫʜʥʝʥʥʷ ʝʢʦʩʠʩʪʝʤ ʡʦʛʦ ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʜʘʪʠ ʫ ʚʠʛʣʷʜʽ 

ʫʟʘʛʘʣʴʥʝʥʦʾ ʩʪʨʫʢʪʫʨʠ ʩʠʩʪʝʤʠ çʘʚʪʦʤʦʙʽʣʴ-ʜʦʨʦʛʘ-ʥʘʚʢʦʣʠʰʥʻ ʧʨʠʨʦʜʥʝ 

ʩʝʨʝʜʦʚʠʱʝè. 
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ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʬʘʢʪʦʨʽʚ  ʚʧʣʠʚʫ ʥʘ ʜʦʚʢʽʣʣʷ ʫ ʩʠʩʪʝʤʽ çʘʚʪʦ-ʜʦʨʦʛʘ-

ʩʝʨʝʜʦʚʠʱʝè 

 

ʉʪʨʫʢʪʫʨʘ ʦʮʽʥʢʠ ʢʦʤʧʣʝʢʩʥʦʛʦ ʙʘʛʘʪʦʬʘʢʪʦʨʥʦʛʦ ʚʧʣʠʚʫ ʊɼʂ ʥʘ 

ʜʦʚʢʽʣʣʷ ʧʦʚʠʥʥʘ ʚʨʘʭʦʚʫʚʘʪʠ ʦʜʥʦʯʘʩʥʦ ʚʩʽ ʝʣʝʤʝʥʪʠ (ʬʘʢʪʦʨʠ ʚʧʣʠʚʫ, 

ʦʙôʻʢʪʠ ʚʧʣʠʚʫ, ʫʤʦʚʠ ʡʦʛʦ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʨʦʟʧʦʚʩʶʜʞʝʥʥʷ, ʟʘʭʦʜʠ ʧʨʦʪʠʜʽʾ: 

ʫʪʚʦʨʝʥʥʶ, ʨʦʟʧʦʚʩʶʜʞʝʥʥʶ ʪʘ ʥʘʢʦʧʠʯʝʥʥʶ ʚʧʣʠʚʫ). ʊʘʢʠʡ ʚʠʜ ʦʮʽʥʶʚʘʥʥʷ 

ʜʦʮʽʣʴʥʦ ʧʨʦʚʦʜʠʪʠ ʝʢʩʧʝʨʪʥʦ-ʘʥʘʣʽʪʠʯʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʱʦ ʧʦʻʜʥʫʶʪʴ 

ʝʢʩʧʝʨʪʥʽ, ʥʘʪʫʨʥʽ ʪʘ ʣʘʙʦʨʘʪʦʨʥʽ ʚʠʤʽʨʠ. ʎʝ ʤʦʞʣʠʚʦ ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʬʦʨʤʘʣʽʟʦʚʘʥʠʭ ʧʨʦʮʝʜʫʨ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʘʥʘʣʽʟʫ ʽʻʨʘʨʭʽʡ  ʊ. ʉʘʘʪʽ 

ʨʦʟʨʦʙʣʝʥʠʭ ʪʘ ʚʧʨʦʚʘʜʞʝʥʠʭ ʚ ʋʂʈʅɼɯɽʇ. ʆʪʨʠʤʘʥʽ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ ʪʘ 

ʧʨʽʦʨʠʪʝʪʠ ʜʣʷ ʢʦʞʥʦʛʦ ʝʣʝʤʝʥʪʘ ʚʟʘʻʤʦʚʧʣʠʚʫ ʜʦʟʚʦʣʠʪʴ ʚʠʦʢʨʝʤʠʪʠ ʙʽʣʴʰ 

ʚʘʛʦʤʽ, ʫʧʦʨʷʜʢʫʚʘʪʠ ʾʭ ʚʢʣʘʜ ʪʘ ʨʦʟʨʦʙʠʪʠ ʟʘʭʦʜʠ ʢʦʥʪʨʦʣʶ ʪʘ ʤʦʥʽʪʦʨʠʥʛʫ 

ʟʘʜʣʷ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʊɼʂ ʥʘ ʜʦʚʢʽʣʣʷ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ  

1. ʃʫʢʘʥʠʥ, ɺ. ʅ. ʇʨʦʤʳʰʣʝʥʥʦ-ʪʨʘʥʩʧʦʨʪʥʘʷʵʢʦʣʦʛʠʷ: ʋʯʝʙ. ʜʣʷ ʚʫʟʦʚ/ 

ɺ.ʅ. ʃʫʢʘʥʠʥ, ʖ.ɺ. ʊʨʦʬʠʤʝʥʢʦ; ʇʦʜ ʨʝʜ. ɺ. ʅ. ʃʫʢʘʥʠʥʘ. ï ʄ.: ɺʳʩʰ. ʰʢ., 

2003. - 273 ʩ. 

2. ʂʘʚʪʘʨʘʜʟʝ ɼ.ʅ. ɸʚʪʦʤʦʙʠʣʴʥʳʝ ʜʦʨʦʛʠ ʚ ʵʢʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤʘʭ 

(ʧʨʦʙʣʝʤʳʚʟʘʠʤʦʜʝʡʩʪʚʠʷ)/ɼ.ʅ. ʂʘʚʪʘʨʘʜʟʝ, ʃ.ʌ. ʅʠʢʦʣʘʝʚʘ, ɽ.ɹ. ʇʦʨʰʥʝʚʘ, 

ʅ.ɹ. ʌʣʦʨʦʚʘ ï ʄ.: ʏʝʈʦ, 1999 ï 240 ʩ. 

3. ʉʪʝʧʫʨʘ ɺ. ʉ. ʆʩʥʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʽʛ ʽ ʘʝʨʦʜʨʦʤʽʚ : 

ʥʘʚʯ. ʧʦʩʽʙ. / ɺ. ʉ. ʉʪʝʧʫʨʘ, ɸ. ʆ. ɹʻʣʷʪʠʥʩʴʢʠʡ, ʅ. ɺ. ʂʫʞʝʣʴ. ï ʂ. : ʅɸʋ, 

2013. ï 204 ʩ. 

4. ɿʝʨʢʘʣʦʚ ɼ.ɺ. ɽʢʦʣʦʛʽʯʥʘ ʙʝʟʧʝʢʘ ʪʘ ʦʭʦʨʦʥʘ ʜʦʚʢʽʣʣʷ: ʤʦʥʦʛʨʘʬʽʷ/ɼ.ɺ. 

ɿʝʨʢʘʣʦʚ. ï ʂ.: ʆʩʥʦʚʘ, 2012. ï 514 ʩ. 
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ɿɸʂʆʈɼʆʅʅʀʁ ɼʆʉɺɯɼ ʈɽɻʋʃʖɺɸʅʅʗ ɸɺʊʆʊʈɸʅʉʇʆʈʊʅʆɰ 

ɻɸʃʋɿɯ  

 

ʐʝʚʯʝʥʢʦ ɯ.ʆ., ʢ.ʪ.ʥ., ʜʦʮ., ʈʦʤʘʥʦʚ ɺ.ʆ., ʤʘʛʽʩʪʨʘʥʪ 

(ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʽʤʝʥʽ ʇʝʪʨʘ ɺʘʩʠʣʝʥʢʘ) 

 

ʈʝʛʫʣʶʚʘʥʥʷ ʚ ʪʨʘʥʩʧʦʨʪʥʽʡ ʛʘʣʫʟʽ ʉʐɸ ʟʜʽʡʩʥʶʻʪʴʩʷ ʩʠʩʪʝʤʦʶ,ʱʦ 

ʽʩʪʦʨʠʯʥʦ ʩʢʣʘʣʘʩʷ ʟ ʪʨʠʩʪʫʧʝʥʝʚʠʤʠ ʦʨʛʘʥʘʤʠ ʫʧʨʘʚʣʽʥʥʷ: ʦʨʛʘʥʘʤʠ 

ʬʝʜʝʨʘʣʴʥʦʛʦ ʫʨʷʜʫ, ʦʨʛʘʥʘʤʠ ʰʪʘʪʽʚ ʽ ʤʽʩʮʝʚʦʶ ʚʣʘʜʦʶ. ʈʦʟʨʦʩʪʘʥʥʷ 

ʙʶʨʦʢʨʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʦ-ʧʨʘʚʦʚʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʠʟʚʝʣʦ ʜʦ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʩʪʚʦʨʝʥʥʷ ʻʜʠʥʦʛʦ ʄʽʥʽʩʪʝʨʩʪʚʘ ʪʨʘʥʩʧʦʨʪʫ ʉʐɸ. ʅʘ ʥʴʦʛʦ ʙʫʣʠ 

ʧʦʢʣʘʜʝʥʽ ʢʣʶʯʦʚʽ ʟʘʚʜʘʥʥʷ ʧʦ ʨʦʟʨʦʙʮʽ ʪʨʘʥʩʧʦʨʪʥʦʾ ʧʦʣʽʪʠʢʠ ʜʝʨʞʘʚʠ. [1]. 

ʆʩʦʙʣʠʚʝ ʤʽʩʮʝ ʚ ʩʠʩʪʝʤʽ ʜʝʨʞʘʚʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʾ 

ʛʘʣʫʟʽ ɸʤʝʨʠʢʠ ʟʘʡʤʘʶʪʴ ʜʦʩʣʽʜʥʽ ʮʝʥʪʨʠ ʧʨʦʤʠʩʣʦʚʠʭ ʢʦʨʧʦʨʘʮʽʡ. ʉʝʨʝʜ ʥʠʭ 

- ʪʝʭʥʽʯʥʠʡ ʜʦʩʣʽʜʥʠʮʴʢʠʡ ʮʝʥʪʨ ʢʦʨʧʦʨʘʮʽʾ çɼʞʝʥʝʨʘʣ ʤʦʪʦʨʩè, ʚʽʜʜʽʣ 

ʜʦʩʣʽʜʞʝʥʴ ʽ ʧʣʘʥʫʚʘʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʦʛʦ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʢʦʤʧʘʥʽʾ 

çʌʦʨʜ-ʤʦʪʦʨʩè, ʪʨʘʥʩʧʦʨʪʥʠʡ ʽʥʩʪʠʪʫʪ ʂʘʨʥʝʛʽ ʪʘ ʽʥʰʽ [1]. 

ɸʤʝʨʠʢʘʥʩʴʢʠʡ ʜʦʩʚʽʜ ʨʝʛʫʣʶʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʤʦʞʝ ʙʫʪʠ 

ʟʘʩʪʦʩʦʚʥʠʡ ʽ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ, ʦʩʢʽʣʴʢʠ ʙʽʣʴʰʽʩʪʴ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʧʨʠʚʘʪʥʽʡ ʚʣʘʩʥʦʩʪʽ, ʘ ʧʨʦʮʝʩ ʾʭ ʧʨʠʚʘʪʠʟʘʮʽʾ ʚ ʋʢʨʘʾʥʽ ʧʨʦʭʦʜʠʚ 

ʰʚʠʜʢʠʤʠ ʪʝʤʧʘʤʠ. 

ʇʨʦʚʽʚʰʠ ʘʥʘʣʽʟ ʘʤʝʨʠʢʘʥʩʴʢʦʛʦ ʜʦʩʚʽʜʫ ʚ ʛʘʣʫʟʽ ʨʦʟʚʠʪʢʫ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʾ ʛʘʣʫʟʽ ʚʠʜʥʦ, ʱʦ ʥʝ ʪʽʣʴʢʠ ʙʫʜʽʚʥʠʮʪʚʦ ʚʠʩʦʢʦʷʢʽʩʥʠʭ 

ʘʚʪʦʪʨʘʩ ʜʦʟʚʦʣʠʣʦ ʢʨʘʾʥʽ ʟʘ ʢʦʨʦʪʢʠʡ ʪʝʨʤʽʥ ʚʠʡʪʠ ʥʘ ʧʝʨʝʜʦʚʽ ʧʦʟʠʮʽʾ ʚ ʮʴʦʤʫ 

ʩʝʛʤʝʥʪʽ ʝʢʦʥʦʤʽʢʠ. ɺʝʣʠʢʫ ʨʦʣʴ ʚ ʮʴʦʤʫ ʧʨʦʮʝʩʽ ʟʽʛʨʘʚ ʨʦʟʚʠʪʦʢ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʧʘʨʢʫ. ɿʘ ʜʘʥʠʤʠ ʊʆʇ-100 ʩʚʽʪʦʚʦʛʦ ʨʝʡʪʠʥʛʫ ʘʚʪʦʤʦʙʽʣʴʥʠʭ 

ʨʠʥʢʽʚ, ʧʨʝʜʩʪʘʚʣʝʥʠʤ ʘʥʘʣʽʪʠʯʥʠʤ ʘʛʝʥʪʩʪʚʦʤ "ɸʚʪʦʩʪʘʪ", ʟʘʛʘʣʴʥʠʡ ʩʚʽʪʦʚʠʡ 

ʨʠʥʦʢ ʟ ʨʦʢʫ ʚ ʨʽʢ çʨʦʩʪʝè. [2]. 

ʗʢ ʚʠʜʥʦ ʟ ʥʘʚʝʜʝʥʠʭ ʜʘʥʠʭ, ʧʨʦʜʘʞʽ ʘʚʪʦʤʦʙʽʣʽʚ ʥʘ ʨʠʥʢʘʭ ʂʠʪʘʶ ʽ ʉʐɸ 

ʙʽʣʴʰ ʥʽʞ ʚ ʪʨʠ ʨʘʟʠ ʧʝʨʝʚʠʱʫʶʪʴ ʧʨʦʜʘʞʫ ʥʘ ʨʠʥʢʘʭ ʫʩʽʭ ʽʥʰʠʭ ʢʨʘʾʥ ʩʚʽʪʫ. 

ʅʘʚʽʪʴ ʗʧʦʥʽʷ, ʚʧʝʚʥʝʥʦ ʟʘʡʤʘʻ ʪʨʝʪʻ ʤʽʩʮʝ ʚ ʩʚʽʪʽ, ʚʽʜʩʪʘʻ ʚʽʜ ʉʐɸ ʚ ʪʨʠ ʨʘʟʠ, 

ʘ ʚʽʜ ʂʠʪʘʶ - ʙʽʣʴʰ ʥʽʞ ʚ ʯʦʪʠʨʠ ʨʘʟʠ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʂʦʣʠʯʝʩʪʚʦ  ʘʚʪʦʤʦʙʠʣʝʡ ʚ ʤʠʨʝ. ï ʈʝʞʠʤ ʜʦʩʪʫʧʘ: http: //total-

rating.ru/689-kolichestvoavtomobiley-v-mire.html. 

2. ɼʘʥʥʳʝ ʘʥʘʣʠʪʠʯʝʩʢʦʛʦ ʘʛʝʥʪʩʪʚʘ çɸʚʪʦʩʪʘʪè  ʈʝʞʠʤ ʜʦʩʪʫʧʘ: 

http://www.autostat.ru/news/view/ 
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ʉʀʉʊɽʄɸ ɹɽɿʇɽʂʀ ʊʈɸʅʉʇʆʈʊʅʀʍ ɿɸʉʆɹɯɺ ʇʈʀ ʈʆɹʆʊɯ ʅɸ 

ʇʈʀʈʆɼʅʆʄʋ ɻɸɿɯ 

 

ʐʝʚʯʝʥʢʦ ɯ.ʆ., ʢ.ʪ.ʥ., ʜʦʮ., ʉʘʬʽʥ ɺ.ɺ., ʤʘʛʽʩʪʨʘʥʪ 

(ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʽʤʝʥʽ ʇʝʪʨʘ ɺʘʩʠʣʝʥʢʘ) 

 

ɺ ʜʘʥʠʡ ʯʘʩ ʧʨʠʨʦʜʥʠʡ ʛʘʟ ʚ ʷʢʦʩʪʽ ʤʦʪʦʨʥʦʛʦ ʧʘʣʠʚʘ ʥʘʙʠʨʘʻ ʚʩʝ ʙʽʣʴʰʦʾ 

ʧʦʧʫʣʷʨʥʦʩʪʽ, ʟ ʦʛʣʷʜʫ ʥʘ ʧʦʣʽʧʰʝʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʽ ʝʢʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ʇʘʨʢ ʛʘʟʦʤʦʪʦʨʥʦʾ ʪʝʭʥʽʢʠ ʙʝʟʧʝʨʝʨʚʥʦ ʟʨʦʩʪʘʻ ʽ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʨʽʟʥʽ ʚʠʜʠ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʧʦʯʠʥʘʶʯʠ ʚʽʜ ʣʝʛʢʦʚʠʭ, ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, 

ʘʚʪʦʙʫʩʽʚ ʽ ʟʘʢʽʥʯʫʶʯʠ ʩʧʝʮʪʝʭʥʽʢʦʶ. ʈʘʟʦʤ ʟ ʨʦʟʚʠʪʢʦʤ ʛʘʟʦʤʦʪʦʨʥʦʾ ʪʝʭʥʽʢʠ 

ʧʦʩʠʣʶʶʪʴʩʷ ʚʠʤʦʛʠ ʚ ʯʘʩʪʠʥʽ ʙʝʟʧʝʢʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. ʊʘʢʽ ʚʠʤʦʛʠ 

ʥʘʚʦʜʷʪʴʩʷ ʚ ʇʨʘʚʠʣʘʭ ɭɽʂ ʆʆʅ ˉ 110 [1]. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧ. 4.6 ʇʨʘʚʠʣ ɭɽʂ 

ʆʆʅ ˉ 110 ʜʦ ʦʙ'ʻʢʪʽʚ ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʚʽʜʥʦʩʷʪʴʩʷ ʧʨʠʩʪʨʦʾ ʜʣʷ 

ʞʠʚʣʝʥʥʷ ʜʚʠʛʫʥʘ ʛʘʟʦʧʦʜʽʙʥʠʤ ʧʘʣʠʚʦʤ. ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʚʠʤʦʛ ʙʝʟʧʝʢʠ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʧʘʣʠʚʦ ʧʨʠʨʦʜʥʠʡ ʛʘʟ, ʥʝʦʙʭʽʜʥʦ 

ʩʪʚʦʨʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʚʠʤʦʛ ʇʨʘʚʠʣ ɭɽʂ ʆʆʅ ˉ 110, ʢʦʥʮʝʧʮʽʾ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ, ʽʥʪʝʛʨʦʚʘʥʦʶ ʟ ʙʦʨʪʦʚʠʤ ʝʣʝʢʪʨʦʥʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʟʘʩʦʙʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʥʘʜʽʡʥʽʩʪʴ ʽ ʙʝʟʘʚʘʨʽʡʥʫ ʝʢʩʧʣʫʘʪʘʮʽʶ. 

ʇʨʦʧʦʥʦʚʘʥʝ ʨʽʰʝʥʥʷ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʟʘʻʤʦʜʽʾ ʝʣʝʢʪʨʦʥʥʠʭ ʩʠʩʪʝʤ 

ʘʚʪʦʤʦʙʽʣʷ ʂʨɸɿ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʦʛʦ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫʧʨʘʚʣʽʥʥʷ ʜʚʠʛʫʥʦʤ, 

ʫʧʨʘʚʣʽʥʥʷ ʧʦʜʘʯʝʶ ʧʘʣʠʚʘ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 

ʬʫʥʢʮʽʡ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ [2]. ʊʘʢʦʞ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʬʫʥʢʮʽʾ ʙʝʟʧʝʢʠ, ʪʘʢʽ 

ʷʢ ʩʚʦʻʯʘʩʥʝ ʦʧʦʚʽʱʝʥʥʷ ʚʦʜʽʷ ʧʨʦ ʥʝʩʧʨʘʚʥʦʩʪʽ ʛʘʟʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʘ ʚ ʨʘʟʽ 

ʚʠʥʠʢʥʝʥʥʷ ʢʨʠʪʠʯʥʦʾ ʘʚʘʨʽʡʥʦʾ ʩʠʪʫʘʮʽʾ ʩʠʩʪʝʤʘ ʤʦʛʣʘ ʙ ʩʘʤʦʩʪʽʡʥʦ ʚʞʠʚʘʪʠ 

ʥʝʦʙʭʽʜʥʠʭ ʜʽʡ. 

ɺʟʘʻʤʦʜʽʷ ʝʣʝʢʪʨʦʥʥʠʭ ʙʣʦʢʽʚ ʤʽʞ ʩʦʙʦʶ ʚʠʢʣʠʢʘʥʘ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʘʪʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʨʦʙʦʪʠ ʘʣʛʦʨʠʪʤʽʚ ʬʫʥʢʮʽʡ 

ʙʝʟʧʝʢʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʙʝʟ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʜʘʪʯʠʢʽʚ ʽ 

ʧʨʠʩʪʨʦʾʚ. ɺʟʘʻʤʦʜʽʷ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʷʢ ʘʧʘʨʘʪʥʦ, ʪʘʢ ʽ ʧʦ ʧʨʦʪʦʢʦʣʫ J1939 

(CAN). 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʇʨʘʚʠʣʘ ɭɽʂ ʆʆʅ ˉ 110 çɭʜʠʥʽ ʪʝʭʥʽʯʥʽ ʧʨʠʧʠʩʠ ʱʦʜʦ ʦʬʽʮʽʡʥʦʛʦ 

ʟʘʪʚʝʨʜʞʝʥʥʷ ʜʦʨʦʞʥʽʭ: I. ɽʣʝʤʝʥʪʽʚ ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʤʝʭʘʥʽʯʥʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʜʚʠʛʫʥʠ ʷʢʠʭ ʧʨʘʮʶʶʪʴ ʥʘ ʩʪʠʩʥʫʪʦʤʫ ʧʨʠʨʦʜʥʦʤʫ ʛʘʟʽ 

(ʉʇɻ) II. ʊʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʩʪʦʩʦʚʥʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ ʦʬʽʮʽʡʥʦ ʟʘʪʚʝʨʜʞʝʥʦʛʦ ʪʠʧʫ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʾʭʥʽʭ ʜʚʠʛʫʥʘʭ 

ʩʪʠʩʥʝʥʦʛʦ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ (ʉʇɻ)è* ï (ʟʽ ʟʤʽʥʘʤʠ ʪʘ ʜʦʧʦʚʥʝʥʥʷʤʠ). 

2. http://www.elpigaz.ru/teh-informacija/stendproverki-forsunok/ [ɽʣʝʢʪʨʦʥʝ 

ʜʞʝʨʝʣʦ]. 
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ʋɼʂ 62-514.5 

 

ʆʉʆɹʃʀɺʆʉʊɯ ʈʋʃʔʆɺʆɻʆ ʂɽʈʋɺɸʅʅʗ ɺɸʅʊɸɾʅʀʍ 

ɸɺʊʆʄʆɹɯʃɯɺ ɿ ɼʆɼɸʊʂʆɺʆʖ ʂɽʈʆɺɸʅʆʖ ɺɯʉʉʖ 

 

ʐʝʚʯʝʥʢʦ ɯ.ʆ., ʢ.ʪ.ʥ., ʜʦʮ., ʂʫʣʘʢʦʚ ʖ.ʄ., ʩʪ. ʚʠʢʣ., 

ʐʘʜʴʢʦ ɸ.ɭ., ʤʘʛʽʩʪʨʘʥʪ 

(ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʽʤʝʥʽ ʇʝʪʨʘ ɺʘʩʠʣʝʥʢʘ) 

 

ɽʬʝʢʪʠʚʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʩʫʯʘʩʥʠʭ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʙʘʛʘʪʦ ʚ ʯʦʤʫ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʥʘʥʥʷʤ ʾʭ ʢʦʥʩʪʨʫʢʮʽʾ, ʦʩʦʙʣʠʚʦ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʾʭ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʪʘ ʙʝʟʧʝʢʫ ʨʫʭʫ. 

ɼʦ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ ʘʚʪʦʤʦʙʽʣʷ ʚʽʜʥʦʩʠʪʴʩʷ ʨʫʣʴʦʚʝ ʫʧʨʘʚʣʽʥʥʷ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʡʦʛʦ ʤʘʥʝʚʨʝʥʽʩʪʴ ʧʨʠ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʽ ʨʝʞʠʤʘʭ ʨʫʭʫ [1]. 

ʅʘ ʤʘʥʝʚʨʝʥʽʩʪʴ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʶʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʨʫʣʴʦʚʠʭ ʢʝʨʫʚʘʥʴ. ʎʝ ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʜʣʷ ʩʫʯʘʩʥʠʭ ʚʘʥʪʘʞʥʠʭ 

ʘʚʪʦʤʦʙʽʣʽʚ [1]. 

ʂʦʤʧʦʥʫʚʘʥʥʷ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʧʨʠʯʝʧʽʚ, ʥʘʧʽʚʧʨʠʯʝʧʽʚ ʧʦʚôʷʟʘʥʦ 

ʚ ʦʩʥʦʚʥʦʤʫ ʟ ʢʽʣʴʢʽʩʪʶ ʚʽʩʝʡ ʽ ʚʠʢʦʥʘʥʥʷʤ ʚʘʥʪʘʞʥʦʛʦ ʧʨʦʩʪʦʨʫ. ʏʠʤ ʙʽʣʴʰʝ 

ʤʘʩʘ ʚʘʥʪʘʞʫ (ʘʙʦ ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ) ʷʢʝ ʥʝʦʙʭʽʜʥʦ ʧʝʨʝʚʦʟʠʪʠ, ʪʠʤ 

ʙʽʣʴʰʝ ʯʠʩʣʦ ʚʽʩʝʡ ʧʦʚʠʥʝʥ ʤʘʪʠ ʚʘʥʪʘʞʥʠʡ ʘʚʪʦʤʦʙʽʣʴ. 

ʆʜʥʫ ʚʽʩʴ ʟ ʢʝʨʦʚʘʥʠʤʠ ʢʦʣʝʩʘʤʠ ʤʦʞʫʪʴ ʤʘʪʠ ʽ ʪʨʠʚʽʩʥʽ ʘʚʪʦʤʦʙʽʣʽ, ʘʣʝ ʟʘ 

ʫʤʦʚʠ, ʱʦ ʜʨʫʛʘ ʽ ʪʨʝʪʷ ʥʝʢʝʨʦʚʘʥʽ ʦʩʽ ʟʙʣʠʞʝʥʽ. ʗʢʱʦ ʮʽ ʦʩʽ ʨʦʟʥʝʩʝʥʽ ʘʙʦ 

ʘʚʪʦʤʦʙʽʣʴ ʤʘʻ ʙʽʣʴʰʝ ʪʨʴʦʭ ʦʩʝʡ, ʪʦ ʜʣʷ ʟʘʧʦʙʽʛʘʥʥʷ ʙʽʯʥʦʛʦ ʢʦʚʟʘʥʥʷ ʢʦʣʽʩ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʢʽʣʴʢʘ ʦʩʝʡ ʟ ʢʝʨʦʚʘʥʠʤʠ ʢʦʣʝʩʘʤʠ. ʇʨʠ ʮʴʦʤʫ ʚʦʜʽʡ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚʝʨʪʘʻ ʢʦʣʝʩʘ ʧʝʨʰʦʾ ʦʩʽ, ʢʦʣʝʩʘ ʽʥʰʠʭ ʦʩʝʡ ʧʦʚ'ʷʟʘʥʽ ʟ 

ʧʝʨʰʦʶ ʚʽʩʩʶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʭʘʥʽʯʥʠʭ, ʛʽʜʨʘʚʣʽʯʥʠʭ ʘʙʦ ʝʣʝʢʪʨʦʛʽʜʨʘʚʣʽʯʥʠʭ 

ʧʝʨʝʜʘʯ, ʷʢʽ ʢʝʨʫʶʪʴ ʾʭ ʧʦʚʦʨʦʪʦʤ. ʂʝʨʦʚʘʥʽ ʢʦʣʝʩʘ ʥʘʧʽʚʧʨʠʯʝʧʽʚ ʤʦʞʫʪʴ 

ʧʦʚʝʨʪʘʪʠʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʫʪʘ ʩʢʣʘʜʘʥʥʷ ʤʽʞ ʘʚʪʦʤʦʙʽʣʝʤ-ʪʷʛʘʯʝʤ ʽ 

ʥʘʧʽʚʧʨʠʯʝʧʦʤ. 

ʅʘ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʷʭ ʟʘʩʪʦʩʦʚʫʶʪʴ ʚ ʦʩʥʦʚʥʦʤʫ ʢʝʨʤʦʚʽ ʫʧʨʘʚʣʽʥʥʷ ʟ 

ʛʽʜʨʦʧʽʜʩʠʣʶʚʘʯʝʤ. 

ʅʘʡʙʽʣʴʰ ʩʢʣʘʜʥʠʤ ʨʫʣʴʦʚʠʡ ʧʨʠʚʽʜ ʤʘʶʪʴ ʘʚʪʦʤʦʙʽʣʽ ʟ ʜʝʢʽʣʴʢʦʤʘ 

ʢʝʨʦʚʘʥʠʤʠ ʤʦʩʪʘʤʠ. ʆʩʥʦʚʥʘ ʤʝʪʘ ʜʦʜʘʪʢʦʚʦʛʦ ʧʦʚʦʨʦʪʫ ʟʘʜʥʽʭ ʢʦʣʽʩ 

ʘʚʪʦʤʦʙʽʣʷ - ʧʽʜʚʠʱʝʥʥʷ ʤʘʥʝʚʨʝʥʦʩʪʽ. ʉʪʚʦʨʠʪʠ ʤʝʭʘʥʽʯʥʠʡ ʨʫʣʴʦʚʦʾ ʧʨʠʚʽʜ, 

ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʚʘʚ ʙʠ ʟʘʟʥʘʯʝʥʠʡ ʭʘʨʘʢʪʝʨ ʧʦʚʦʨʦʪʫ, ʥʝʩʢʣʘʜʥʦ, ʘʣʝ ʚʠʷʚʠʣʦʩʷ, 

ʱʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ ʟ ʪʘʢʠʤ ʫʧʨʘʚʣʽʥʥʷʤ ʩʭʠʣʴʥʽ ʜʦ ʨʠʩʢʘʥʥʷ ʧʨʠ ʨʫʩʽ 

ʧʦ ʧʨʷʤʽʡ ʽ ʧʦʛʘʥʦ ʩʧʨʘʚʣʷʶʪʴʩʷ ʧʨʠ ʚʭʦʜʽ ʚ ʰʚʠʜʢʽʩʥʽ ʧʦʚʦʨʦʪʠ. ʊʦʤʫ ʚ 

ʨʫʣʴʦʚʽʡ ʧʨʠʚʽʜ ʩʫʯʘʩʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʟ ʟʘʜʥʽʤʠ ʢʝʨʦʚʘʥʠʤʠ ʢʦʣʝʩʘʤʠ 

ʚʩʪʘʥʦʚʣʶʶʪʴ ʧʨʠʩʪʨʦʾ, ʷʢʽ ʚʽʜʢʣʶʯʘʶʪʴ ʧʦʚʦʨʦʪ ʟʘʜʥʽʭ ʢʦʣʽʩ ʧʨʠ ʰʚʠʜʢʦʩʪʷʭ 

ʚʠʱʝ 20-30 ʢʤ/ʛʦʜ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʧʨʠʚʽʜ ʟʘʜʥʽʭ ʢʦʣʽʩ ʨʦʙʠʪʴʩʷ ʛʽʜʨʘʚʣʽʯʥʠʤ 

ʘʙʦ ʝʣʝʢʪʨʠʯʥʠʤ (ʨʠʩ. 1). 

ʈʫʣʴʦʚʝ ʢʝʨʫʚʘʥʥʷ ʟ ʜʦʜʘʪʢʦʚʦʶ ʢʝʨʦʚʘʥʦʶ ʚʽʩʩʶ ʨʝʘʣʽʟʦʚʘʥʦ ʥʘ 

ʘʚʪʦʤʦʙʽʣʷʭ Mercedes-Benz Actros (Model 963) [2]. 
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ʈʠʩ. 1 ï ʈʫʣʴʦʚʠʡ ʧʨʠʚʦʜ ʟʘʜʥʽʭ ʢʝʨʦʚʘʥʠʭ ʢʦʣʽʩ ʚʘʥʪʘʞʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ: 

1 ï ʨʫʣʴʦʚʠʡ ʤʝʭʘʥʽʟʤ; 2 ï ʜʘʪʯʠʢ ʢʫʪʘ ʧʦʚʦʨʦʪʫ ʢʦʣʽʩ; 3 ï ʜʘʪʯʠʢ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ 

ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ;4 ï ʘʚʘʨʽʡʥʘ ʣʘʤʧʘ; 5 ï ʜʘʪʯʠʢ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʢʦʣʝʩʘ; 6 ï ʝʣʝʢʪʨʦʥʥʠʡ 

ʙʣʦʢ ʫʧʨʘʚʣʽʥʥʷ; 7 ï ʛʽʜʨʦʮʠʣʽʥʜʨ; 8 ï ʢʝʨʫʶʯʠʡ ʢʣʘʧʘʥ; 9 ï ʬʽʣʴʪʨ; 10 ï ʥʘʩʦʩ; 

11 ï ʤʘʩʣʷʥʠʡ ʙʘʢ 

 

ʇʨʠ ʚʧʣʠʚʽ ʚʦʜʽʷ ʥʘ ʨʫʣʴʦʚʠʡ ʤʝʭʘʥʽʟʤ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʚʦʨʦʪ ʧʝʨʝʜʥʴʦʛʦ 

ʤʦʩʪʘ ʽ ʜʦʜʘʪʢʦʚʦʾ ʦʩʽ, ʢʫʪʠ ʧʦʚʦʨʦʪʫ ʷʢʠʭ ʨʝʻʩʪʨʫʶʪʴʩʷ ʜʘʪʯʠʢʘʤʠ ʢʫʪʽʚ 

ʧʦʚʦʨʦʪʫ. ʇʦ ʨʽʟʥʠʮʽ ʜʘʥʠʭ ʢʫʪʽʚ ʧʦʚʦʨʦʪʫ, ʟʘʧʨʦʛʨʘʤʦʚʘʥʠʭ ʜʣʷ ʨʽʟʥʠʭ ʫʤʦʚ  

ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʷ, ʥʘ ʙʣʦʮʽ ʫʧʨʘʚʣʽʥʥʷ ʢʝʨʦʚʘʥʦʾ ʚʽʩʩʶ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʚʽʜʢʣʶʯʝʥʥʷ/ʚʢʣʶʯʝʥʥʷ ʜʦʜʘʪʢʦʚʦʾ ʦʩʽ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʩʪʽʡʢʠʡ ʨʫʭ 

ʙʘʛʘʪʦʚʽʩʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ ʟʘ ʨʽʟʥʠʭ ʫʤʦʚ ʨʫʭʫ. 

ɽʣʝʢʪʨʦʛʽʜʨʘʚʣʽʯʥʝ ʨʫʣʴʦʚʝ ʢʝʨʫʚʘʥʥʷ ʨʝʘʣʽʟʦʚʘʥʦ ʥʘ ʘʚʪʦʤʦʙʽʣʽ Mercedes-

Benz Actros (Model 964) ʚ ʚʘʨʽʘʥʪʽ ʚʠʢʦʥʘʥʥʷ ʟ ʯʦʪʠʨʤʘ ʦʩʷʤʠ. 

ʆʩʥʦʚʦʶ ʜʘʥʦʛʦ ʨʫʣʴʦʚʦʛʦ ʢʝʨʫʚʘʥʥʷ ʻ ʨʫʣʴʦʚʠʡ ʤʝʭʘʥʽʟʤ ZF, ʱʦ 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʙʽʣʴʰʦʩʪʽ ʚʘʞʢʠʭ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʷʭ ʽ ʜʦʧʦʚʥʝʥʠʡ 

ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʤ ʧʨʠʩʪʨʦʻʤ ServotwinÈ. 

ɺ ʜʘʥʦʤʫ ʨʫʣʴʦʚʦʤʫ ʢʝʨʫʚʘʥʥʽ ʧʽʜʩʫʤʦʚʫʶʪʴʩʷ ʝʣʝʢʪʨʠʯʥʠʡ ʽ 

ʛʽʜʨʘʚʣʽʯʥʠʡ ʢʨʫʪʥʽ ʤʦʤʝʥʪʠ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʦʧʪʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʢʨʫʪʥʦʛʦ 

ʤʦʤʝʥʪʫ ʽ ʣʝʛʢʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʘʚʪʦʤʦʙʽʣʝʤ ʚ ʨʽʟʥʠʭ ʜʦʨʦʞʥʽʭ ʫʤʦʚʘʭ. 

ʄʘʥʝʚʨʝʥʽʩʪʴ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʨʽʟʥʦʾ ʢʦʤʧʦʥʦʚʢʠ ʧʽʜʚʠʱʫʻʪʴʩʷ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʝʣʝʢʪʨʦʛʽʜʨʘʚʣʽʯʥʠʭ ʧʽʜʩʠʣʶʚʘʯʽʚ ʨʫʣʴʦʚʦʛʦ ʢʝʨʫʚʘʥʥʷ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʦʧʪʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʚʠʭʽʜʥʦʛʦ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ ʥʘ ʨʫʣʴʦʚʠʡ 

ʧʨʠʚʽʜ ʽ ʣʝʛʢʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʘʚʪʦʤʦʙʽʣʝʤ ʚ ʨʽʟʥʠʭ ʜʦʨʦʞʥʽʭ ʫʤʦʚʘʭ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʉʤʠʨʥʦʚ ʊ.ɸ. ʊʝʦʨʠʷ ʜʚʠʞʝʥʠʷ ʢʦʣʝʩʥʳʭ ʤʘʰʠʥ. ï ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 

1990. ï 352 ʩ. 

2. Introduction of the New Truck Generation The New Actros.: Stuttgart, 

Germany, 2 on. ï 240 p. 
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ɿʄɯʅɸ ʊɽʍʅɯʏʅʆɻʆ ʉʊɸʅʋ ɸɺʊʆʄʆɹɯʃʗ 

 

ʐʫʣʷʢ ʄ.ʃ., ʜ.ʪ.ʥ., ʧʨʦʬ. 

(ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʽʤʝʥʽ ʇʝʪʨʘ ɺʘʩʠʣʝʥʢʘ) 

 

ʉʫʯʘʩʥʠʡ ʘʚʪʦʤʦʙʽʣʴ ʻ ʩʢʣʘʜʥʦʶ ʩʠʩʪʝʤʦʶ, ʩʫʢʫʧʥʽʩʪʶ ʩʧʽʣʴʥʦ ʜʽʶʯʠʭ 

ʝʣʝʤʝʥʪʽʚ ï ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ, ʚʠʛʦʪʦʚʣʝʥʫ ʟ ʨʽʟʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʟ ʚʠʩʦʢʦʶ 

ʪʦʯʥʽʩʪʶ ʦʙʨʦʙʢʠ ʧʦʚʝʨʭʦʥʴ ʜʝʪʘʣʝʡ. 

ɽʢʩʧʣʫʘʪʘʮʽʷ ʘʚʪʦʤʦʙʽʣʽʚ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʨʽʟʥʠʭ ʜʦʨʦʞʥʽʭ ʽ ʢʣʽʤʘʪʠʯʥʠʭ 

ʫʤʦʚʘʭ, ʱʦ ʧʦʚ'ʷʟʘʥʦ ʟ ʚʧʣʠʚʦʤ ʨʽʟʥʠʭ ʤʝʭʘʥʽʯʥʠʭ, ʬʽʟʠʯʥʠʭ ʽ ʭʽʤʽʯʥʠʭ 

ʯʠʥʥʠʢʽʚ, ʷʢʽ ʦʙʫʤʦʚʣʶʶʪʴ ʟʤʽʥʫ ʡʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ. 

ɹʝʟʧʝʢʘ (ʝʢʦʣʦʛʽʯʥʘ, ʘʢʪʠʚʥʘ ʽ ʧʘʩʠʚʥʘ) ʽ ʝʢʦʥʦʤʽʯʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʧʨʠ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʘʚʪʦʤʦʙʽʣʷ ʟʘʙʝʟʧʝʯʫʶʪʴʩʷ ʡʦʛʦ ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ, ʪʦʙʪʦ 

ʩʧʨʘʚʥʽʩʪʶ ʽ ʧʨʘʮʝʟʜʘʪʥʽʩʪʶ. ʊʝʭʥʽʯʥʠʡ ʩʪʘʥ ʘʚʪʦʤʦʙʽʣʷ (ʘʛʨʝʛʘʪʫ, ʤʝʭʘʥʽʟʤʫ, 

ʟ'ʻʜʥʘʥʥʷ) ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʫʢʫʧʥʽʩʪʶ ʚʣʘʩʪʠʚʦʩʪʝʡ ʡʦʛʦ ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ, ʷʢʽ 

ʧʦʩʪʽʡʥʦ ʟʤʽʥʶʶʪʴʩʷ ʧʽʜ ʜʽʻʶ, ʷʢ ʟʦʚʥʽʰʥʽʭ, ʪʘʢ ʽ ʚʥʫʪʨʽʰʥʽʭ ʬʘʢʪʦʨʽʚ. 

ʆʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʫʤʦʚ ʝʬʝʢʪʠʚʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʪʦʤʦʙʽʣʷ ʻ 

ʩʚʦʻʯʘʩʥʝ ʪʝʭʥʽʯʥʝ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. ʇʽʜ ʪʝʨʤʽʥʦʤ çʪʝʭʥʽʯʥʘ ʜʽʘʛʥʦʩʪʠʢʘè 

ʨʦʟʫʤʽʻʪʴʩʷ ʧʨʦʮʝʩ ʦʙ'ʻʢʪʠʚʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʽ ʨʝʩʫʨʩʫ 

ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʪʝʭʥʽʢʠ (ʘʛʨʝʛʘʪʫ) ʙʝʟ ʨʦʟʙʠʨʘʥʥʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʝʮʽʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ [1]. 

ʄʝʪʘ ʪʝʭʥʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ï ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʥʫ ʦʙ'ʻʢʪʘ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʟʜʽʡʩʥʶʻʪʴʩʷ, ʷʢ ʧʨʘʚʠʣʦ, ʷʢʽʩʥʘ ʦʮʽʥʢʘ 

(ʧʨʘʮʝʟʜʘʪʥʠʡ, ʥʝʧʨʘʮʝʟʜʘʪʥʠʡ, ʻ ʜʝʬʝʢʪ, ʜʝʬʝʢʪ ʚʽʜʩʫʪʥʽʡ ʽ ʪ.ʧ.). ʋ ʪʦʡ ʞʝ ʯʘʩ 

ʧʨʠ ʚʠʤʽʨʘʭ ʽ ʚʠʢʦʥʘʥʥʽ ʢʦʥʪʨʦʣʴʥʠʭ ʦʧʝʨʘʮʽʡ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʽ ʢʽʣʴʢʽʩʥʫ 

ʦʮʽʥʢʫ (ʩʪʫʧʽʥʴ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ). 

ʈʽʰʝʥʥʷ ʟʘʜʘʯ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʩʢʣʘʜʥʠʭ ʪʝʭʥʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ ʟʥʘʭʦʜʷʪʴʩʷ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʙʝʟʣʽʯʽ ʾʭ ʩʪʘʥʽʚ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʥʝʦʙʭʽʜʥʽ ʩʧʝʮʽʘʣʴʥʽ ʤʝʪʦʜʠ 

ʜʣʷ ʪʝʦʨʝʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʤʦʞʣʠʚʠʭ ʩʪʘʥʽʚ ʩʢʣʘʜʥʠʭ ʪʝʭʥʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ. ʊʘʢʽ 

ʤʝʪʦʜʠ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʜʦʩʣʽʜʞʝʥʥʽ ʘʥʘʣʽʪʠʯʥʠʭ ʦʧʠʩʽʚ ʘʙʦ ʛʨʘʬʦʘʥʘʣʽʪʠʯʥʠʭ 

ʫʷʚʣʝʥʴ ʦʩʥʦʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʝʭʥʽʯʥʠʭ ʦʙ'ʻʢʪʽʚ, ʷʢ ʦʙ'ʻʢʪʽʚ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʽ 

ʥʘʟʠʚʘʶʪʴʩʷ ʜʽʘʛʥʦʩʪʠʯʥʠʤʠ ʤʦʜʝʣʷʤʠ [2]. ɰʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʟʚʦʣʷʻ 

ʧʨʦʛʥʦʟʫʚʘʪʠ ʟʤʽʥʫ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʟʘʭʦʜʽʚ 

ʨʝʤʦʥʪʫ, ʯʠ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʊʘʨʘʩʠʢ ɺ.ɸ. ʀʥʪʝʣʣʝʢʪʫʘʣʴʥʳʝ ʩʠʩʪʝʤʳ ʫʧʨʘʚʣʝʥʠʷ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ. ï 

ʄ.: ʊʝʭʥʦʧʨʠʥʪ, 2004. ï 264 ʩ. 

2. ʂʠʩʝʣʝʥʢʦ, ɸ. ʅ. ʋʧʨʘʚʣʝʥʠʝ ʪʝʭʥʠʯʝʩʢʠʤ ʩʦʩʪʦʷʥʠʝʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ 

ʩʨʝʜʩʪʚ ʚ ʨʝʛʠʦʥʝ / ɸ. ʅ. ʂʠʩʝʣʝʥʢʦ, ʇ. ɸ. ʄʘʣʘʱʫʢ ; ʦʪʚ. ʨʝʜ. ɸ. ɸ. ʃʦʧʘʨʝʚ ; 

ʂʦʤʠ ʅʎ ʋʨ ʆ ʈɸ ʅ , ʀʥ-ʪ ʙʠʦʣʦʛʠʠ. ï ʉʳʢʪʳʚʢʘʨ : [ʙ. ʠ.], 2010. ï 128 ʩ. 
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ʊʈɸʅʉʇʆʈʊʅɯ ɸɺʊʆʄʆɹɯʃɯ ɺ ʉɯʃʔʉʔʂʆʄʋ ɻʆʉʇʆɼɸʈʉʊɺɯ 

 

ʐʫʣʷʢ ʄ.ʃ., ʜ.ʪ.ʥ., ʧʨʦʬ. 

(ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 
ʽʤʝʥʽ ʇʝʪʨʘ ɺʘʩʠʣʝʥʢʘ) 

 

ʊʨʘʥʩʧʦʨʪʥʽ ʘʚʪʦʤʦʙʽʣʽ ʧʦʜʽʣʷʶʪʴ ʥʘ ʜʝʢʽʣʴʢʘ ʪʠʧʽʚ: ʣʝʛʢʦʚʽ ï ʜʣʷ 

ʧʝʨʝʚʝʟʝʥʥʷ ʜʝʢʽʣʴʢʦʭ ʧʘʩʘʞʠʨʽʚ; ʘʚʪʦʙʫʩʠ ï ʜʣʷ ʧʝʨʝʚʝʟʝʥʥʷ ʛʨʫʧʠ 

(ʯʠʩʣʝʥʥʽʩʪʶ ʙʽʣʴʰʝ ʚʦʩʴʤʠ) ʧʘʩʘʞʠʨʽʚ; ʚʘʥʪʘʞʥʽ ï ʜʣʷ ʧʝʨʝʚʝʟʝʥʥʷ ʨʽʟʥʠʭ 

ʪʠʧʽʚ ʚʘʥʪʘʞʫ. ɺʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʣʝʛʢʦʚʽ ʘʚʪʦʤʦʙʽʣʽ 

ʪʘ ʘʚʪʦʙʫʩʠ, ʻ ʾʭ ʤʽʩʪʢʽʩʪʶ, ʱʦ ʚʠʤʽʨʶʻʪʴʩʷ ʢʽʣʴʢʽʩʪʶ ʧʘʩʘʞʠʨʽʚ. ʆʩʥʦʚʥʘ 

ʚʝʣʠʯʠʥʘ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʚʘʥʪʘʞʥʽ ʘʚʪʦʤʦʙʽʣʽ ʻ ʾʭ ʥʦʤʽʥʘʣʴʥʘ 

ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʽʩʪʴ, ʪʦʙʪʦ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʘ ʤʘʩʘ ʚʘʥʪʘʞʫ, ʷʢʠʡ 

ʧʝʨʝʚʦʟʠʪʴʩʷ ʧʽʜ ʯʘʩ ʨʫʭʫ ʧʦ ʜʦʨʦʟʽ ʟ ʪʚʝʨʜʠʤ ʧʦʢʨʠʪʪʷʤ. ɺ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ 

ʨʦʟʨʽʟʥʷʶʪʴ ʚʘʥʪʘʞʽʚʢʠ: ʦʩʦʙʣʠʚʦ ʤʘʣʦʾ (ʜʦ 1 ʪ), ʤʘʣʦʾ (ʚʽʜ 1 ʜʦ 3 ʪ), ʩʝʨʝʜʥʴʦʾ 

(ʚʽʜ 3 ʜʦ 5 ʪ) ʽ ʚʝʣʠʢʦʾ (ʚʽʜ 5 ʪ) ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʦʩʪʽ. 

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʦʥʩʪʨʫʢʮʽʾ ʢʫʟʦʚʽʚ ʽ ʽʥʰʠʭ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ 

ʚʠʜʽʣʷʶʪʴ ʚʘʥʪʘʞʥʽ ʘʚʪʦʤʦʙʽʣʽ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ ʽ ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ, 

ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʝʨʝʚʝʟʝʥʥʷ ʧʝʚʥʠʭ ʢʘʪʝʛʦʨʽʡ (ʥʘʧʨʠʢʣʘʜ, ʩʘʤʦʩʢʠʜʠ, 

ʘʚʪʦʮʠʩʪʝʨʥʠ ʽ ʘʚʪʦʬʫʨʛʦʥʠ). ɸʚʪʦʤʦʙʽʣʽ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʢʦʥʢʨʝʪʥʠʭ ʪʠʧʽʚ ʨʦʙʽʪ, ʚʦʥʠ ʦʩʥʘʱʝʥʽ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʦʙʣʘʜʥʘʥʥʷʤ ʽ ʧʨʠʩʪʨʦʷʤʠ. ɼʦ ʮʽʻʾ ʛʨʫʧʠ ʚ ʩʽʣʴʩʴʢʦʤʫ 

ʛʦʩʧʦʜʘʨʩʪʚʽ ʚʽʜʥʦʩʷʪʴ ʟʝʨʥʦʚʦʟʠ, ʟʘʚʘʥʪʘʞʫʚʘʯʽ ʩʫʭʠʭ ʢʦʨʤʽʚ, ʘʚʪʦʮʠʩʪʝʨʥʠ, 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʽ ʘʚʪʦʤʦʙʽʣʽ ʜʣʷ ʧʝʨʝʚʝʟʝʥʥʷ ʭʫʜʦʙʠ ʪʘ ʽʥ. ɿʘʟʚʠʯʘʡ ʚʦʥʠ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʩʦʙʦʶ ʚʠʜʦʟʤʽʥʝʥʽ ʤʦʜʝʣʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʟ 

ʜʦʜʘʪʢʦʚʠʤ ʦʩʥʘʱʝʥʥʷʤ ʪʘ ʤʘʶʪʴ ʜʦʩʪʘʪʥʴʦ ʦʙʤʝʞʝʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ɻʥʫʯʢʽʩʪʴ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ ʻ ʪʘʢʦʞ ʦʜʥʽʻʶ ʟ ʚʠʤʦʛ 

ʩʫʯʘʩʥʦʛʦ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ. ʆʙˇʨʫʥʪʦʚʘʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʛʘʟʦʧʦʜʽʙʥʦʛʦ ʧʘʣʠʚʘ, ʘʙʦ ʧʘʣʠʚʘ ʙʽʦʣʦʛʽʯʥʦʛʦ ʧʦʭʦʜʞʝʥʥʷ, ʜʦʟʚʦʣʷʻ ʙʝʟ 

ʟʤʝʥʰʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʪʽʻʾ, ʯʠ ʽʥʰʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ 

ʦʧʝʨʘʮʽʾ ʧʦʢʨʘʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʘʚʪʦʤʦʙʽʣʷ, ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ 

ʚʠʪʨʘʪ ʥʘ ʧʘʣʠʚʦ. ɿʘ ʨʦʜʦʤ ʧʘʣʠʚʘ ʨʦʟʨʽʟʥʷʶʪʴ ʜʚʘ ʪʠʧʠ ʚʘʥʪʘʞʥʠʭ 

ʘʚʪʦʤʦʙʽʣʽʚ: ʘʚʪʦʤʦʙʽʣʽ ʟ ʜʚʠʛʫʥʘʤʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʨʽʜʢʦʤʫ ʧʘʣʠʚʽ; 

ʘʚʪʦʤʦʙʽʣʽ ʟ ʜʚʠʛʫʥʘʤʠ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ ʛʘʟʦʧʦʜʽʙʥʦʤʫ ʧʘʣʠʚʽ. ɼʣʷ ʦʙʦʭ ʪʠʧʽʚ 

ʤʦʞʣʠʚʦ ʨʦʟʰʠʨʝʥʥʷ ʧʘʣʠʚʥʦʾ ʙʘʟʠ ʟʘ ʨʘʭʫʥʦʢ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʠʜʽʚ ʧʘʣʠʚʘ. 

ɿʘ ʧʨʠʩʪʦʩʦʚʘʥʽʩʪʶ ʜʦ ʜʦʨʦʞʥʽʭ ʫʤʦʚ ʘʚʪʦʤʦʙʽʣʽ ʧʦʜʽʣʷʶʪʴ ʪʘʢʦʞ ʥʘ ʜʚʘ 

ʪʠʧʠ: ʜʦʨʦʞʥʴʦʾ (ʥʦʨʤʘʣʴʥʦʾ) ʧʨʦʭʽʜʥʦʩʪʽ, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʨʦʙʦʪʠ ʛʦʣʦʚʥʠʤ 

ʯʠʥʦʤ ʥʘ ʜʦʨʦʛʘʭ ʟ ʪʚʝʨʜʠʤ ʧʦʢʨʠʪʪʷʤ ʽ ʩʫʭʠʭ ˇʨʫʥʪʦʚʠʭ ʜʦʨʦʛʘʭ; ʧʽʜʚʠʱʝʥʦʾ 

ʧʨʦʭʽʜʥʦʩʪʽ, ʘʚʪʦʤʦʙʽʣʽ ʥʦʨʤʘʣʴʥʦʾ ʧʨʦʭʽʜʥʦʩʪʽ ʤʘʶʪʴ ʧʨʠʚʽʜ ʥʘ ʦʜʥʫ (ʟʘʜʥʶ) 

ʚʽʩʴ, ʘ ʧʽʜʚʠʱʝʥʦʾ ʧʨʦʭʽʜʥʦʩʪʽ ʜʚʦʚʽʩʥʽ ï ʥʘ ʦʙʠʜʚʽ ʦʩʽ ʽ ʪʨʠʚʽʩʥʽ ï ʥʘ ʜʚʽ ʘʙʦ ʪʨʠ 

ʦʩʽ. ɿʘʫʚʘʞʠʤʦ, ʱʦ ʘʚʪʦʤʦʙʽʣʽ ʚ ʘʛʨʘʨʥʦʤʫ ʩʝʢʪʦʨʽ ʧʨʘʮʶʶʪʴ ʥʘ ʧʦʛʘʥʠʭ 

ʜʦʨʦʛʘʭ ʽ ʚ ʫʤʦʚʘʭ ʙʝʟʜʦʨʽʞʞʷ, ʪʦʤʫ ʥʘʡʯʘʩʪʽʰʝ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʘʚʪʦʤʦʙʽʣʽ 

ʧʽʜʚʠʱʝʥʦʾ ʧʨʦʭʽʜʥʦʩʪʽ. 
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ɿɸɹɽɿʇɽʏɽʅʅʗ ʉʊɯʁʂʆʉʊɯ ʈʋʍʋ ʇʆɺʅʆʇʈʀɺɯɼʅʀʍ 

ɸɺʊʆʄʆɹɯʃɯɺ ɺ ʉʂʃɸɼʅʀʍ ɼʆʈʆɾʅɯʍ ʋʄʆɺɸʍ 

 

ʇʦʜʨʠʛʘʣʦ ʄ.ɸ., ʜ.ʪ.ʥ., ʧʨʦʬ. 

(ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ) 

ʂʘʡʜʘʣʦʚ ʈ.ʆ., ʜ.ʪ.ʥ., ʜʦʮ., ʂʫʜʽʤʦʚ ʉ.ɸ., ʘʜôʶʥʢʪ 

(ʅʘʮʽʦʥʘʣʴʥʘ ʘʢʘʜʝʤʽʷ ʅɻʋ) 

 

ʇʦʚʥʦʧʨʠʚʽʜʥʽ ʘʚʪʦʤʦʙʽʣʽ, ʷʢ ʧʦʢʘʟʫʶʪʴ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʚʦʣʦʜʽʶʪʴ ʚʠʩʦʢʦʶ ʩʪʽʡʢʽʩʪʶ ʧʨʦʪʠ ʙʦʢʦʚʦʛʦ ʟʘʥʦʩʫ. ʆʜʥʘʢ ʧʨʠ ʟʤʝʥʰʝʥʥʽ 

ʢʦʝʬʽʮʽʻʥʪʫ ʟʯʝʧʣʝʥʥʷ ʢʦʣʽʩ ʘʚʪʦʤʦʙʽʣʷ ʟ ʜʦʨʦʛʦʶ ʧʦʢʘʟʥʠʢʠ ʢʫʨʩʦʚʦʾ ʩʪʽʡʢʦʩʪʽ 

ʚ ʟʥʘʯʥʦʤʫ ʩʪʫʧʝʥʽ ʟʤʝʥʰʫʶʪʴʩʷ, ʱʦ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʚʪʨʘʪʠ ʩʪʽʡʢʦʩʪʽ ʨʫʭʫ. 

ɺʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʥʷ ʧʦ ʧʽʜʚʠʱʝʥʥʶ ʢʫʨʩʦʚʦʾ ʩʪʽʡʢʦʩʪʽ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʘ 

ʜʣʷ ʧʦʚʥʦʧʨʠʚʽʜʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʅʘʮʽʦʥʘʣʴʥʽʡ ʛʚʘʨʜʽʾ 

ʋʢʨʘʾʥʠ ʪʘ ʽʥʰʠʭ ʩʠʣʦʚʠʭ ʩʪʨʫʢʪʫʨʘʭ, ʦʩʢʽʣʴʢʠ ʩʧʝʮʠʬʽʢʘ ʩʣʫʞʙʦʚʦ-ʙʦʡʦʚʦʾ 

ʜʽʷʣʴʥʦʩʪʽ ʟʫʤʦʚʣʶʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ  ʚ ʨʽʟʥʠʭ ʜʦʨʦʞʥʽʭ ʪʘ ʧʦʛʦʜʥʠʭ 

ʫʤʦʚʘʭ. 

ɼʣʷ ʦʮʽʥʢʠ ʩʪʽʡʢʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʷʢʠʡ ʷʚʣʷʻ ʩʦʙʦʶ 

ʚʽʜʥʦʰʝʥʥʷ ʤʦʤʝʥʪʫ ʦʧʦʨʫ ʙʦʢʦʚʦʤʫ ʟʘʥʦʩʫ ʟʘʜʥʴʦʾ ʚʽʩʽ ʜʦ ʤʦʤʝʥʪʫ, ʷʢʠʡ 

ʟʙʫʜʞʫʻ ʚʢʘʟʘʥʠʡ ʟʘʥʦʩ. ʅʘʚʝʜʝʥʘ ʟʘʣʝʞʥʽʩʪʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʘ 

ʫʤʦʚʦʶ ʩʪʽʡʢʦʩʪʽ ʧʨʠʩʢʦʨʝʥʥʷ ʘʚʪʦʤʦʙʽʣʷ. 

ɺʠʨʽʰʝʥʥʷ ʧʨʦʙʣʝʤʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ 

ʧʽʜʚʠʱʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʚʪʦʤʦʙʽʣʽʚ ʫ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ 

ʥʝʨʦʟʨʠʚʥʦ ʧʦʚôʷʟʘʥʝ ʟʽ ʩʪʚʦʨʝʥʥʷʤ ʥʦʚʠʭ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʠʭ ʩʠʣʦʚʠʭ 

ʫʩʪʘʥʦʚʦʢ. ɼʦ ʯʠʩʣʘ ʚʢʘʟʘʥʠʭ ʫʩʪʘʥʦʚʦʢ ʚʽʜʥʦʩʷʪʴ ʢʦʤʙʽʥʦʚʘʥʽ 

ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʽ ʩʠʣʦʚʽ ʧʝʨʝʜʘʯʽ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʧʨʠʚʽʜ ʚʝʜʫʯʠʭ ʢʦʣʽʩ 

ʘʚʪʦʤʦʙʽʣʷ ʷʢ ʚʽʜ ʜʚʠʛʫʥʘ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʷʥʥʷ (ɼɺɿ), ʪʘʢ ʽ ʚʽʜ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʾ ʝʥʝʨʛʝʪʠʯʥʦʾ ʫʩʪʘʥʦʚʢʠ (ʂɽʋ) ʜʦʟʚʦʣʷʻ 

ʟʥʠʟʠʪʠ ʜʦʜʘʪʢʦʚʽ ʚʪʨʘʪʠ ʝʥʝʨʛʽʾ (ʧʦʪʫʞʥʦʩʪʽ) ʜʚʠʛʫʥʘ ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ 

ʘʤʧʣʽʪʫʜʠ ʢʦʣʠʚʘʥʴ ʪʷʛʦʚʦʾ ʩʠʣʠ ʥʘ ʚʝʜʫʯʠʭ ʢʦʣʝʩʘʭ. 

ʆʢʨʽʤ ʮʴʦʛʦ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʛʦ ʧʨʠʚʦʜʫ 

ʜʦʟʚʦʣʷʻ ʧʨʘʢʪʠʯʥʦ ʚ ʜʚʘ ʨʘʟʠ ʟʙʽʣʴʰʠʪʠ ʧʦʪʫʞʥʽʩʪʴ ʥʘ ʢʦʣʝʩʘʭ, ʱʦ ʚʘʞʣʠʚʦ 

ʜʣʷ ʘʚʪʦʤʦʙʽʣʽʚ, ʷʢʽ ʨʫʭʘʶʪʴʩʷ ʚ ʫʤʦʚʘʭ ʙʝʟʜʦʨʽʞʞʷ, ʘ ʪʘʢʦʞ ʜʣʷ ʚʽʡʩʴʢʦʚʦʾ 

ʢʦʣʽʩʥʦʾ ʪʝʭʥʽʢʠ. 

ɺ ʜʦʧʦʚʽʜʽ ʥʘʚʝʜʝʥʠʡ ʨʘʮʽʦʥʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʜʦʪʠʯʥʠʭ ʨʝʘʢʮʽʡ ʤʽʞ ʦʩʷʤʠ 

ʘʚʪʦʤʦʙʽʣʷ ʟʘ ʫʤʦʚʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʷ ʥʘ ʜʦʨʦʛʘʭ ʟ ʥʠʟʴʢʠʤ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʟʯʝʧʣʝʥʥʷ ʢʦʣʽʩ ʟ ʜʦʨʦʛʦʶ. 
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ʋɼʂ 629.017 

 

ʆʎɽʅʂɸ ʌʋʅʂʎʀʆʅɸʃʔʅʆʁ ʉʊɸɹʀʃʔʅʆʉʊʀ ɼʀʅɸʄʀʏɽʉʂʀʍ 

ʉɺʆʁʉʊɺ ʊʈɸʅʉʇʆʈʊʅʓʍ ʉʈɽɼʉʊɺ ʇʈʀʄɽʅɽʅʀɽʄ ʄɽʊʆɼɸ 

ʇɸʈʎʀɸʃʔʅʓʍ ʋʉʂʆʈɽʅʀʁ 

 

ʇʦʜʨʠʛʘʣʦ ʄ.ɸ., ʜ.ʪ.ʥ., ʧʨʦʬ., ʊʘʨʘʩʦʚ ʖ.ɺ., ʢ.ʪ.ʥ., ʜʦʮ. 

(ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʘʚʪʦʤʦʙʠʣʴʥʦ-ʜʦʨʦʞʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ) 

 

ʋʭʫʜʰʝʥʠʝ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ, ʚʳʟʚʘʥʥʦʝ ʥʝʩʪʘʙʠʣʴʥʦʩʪʴʶ 

ʧʘʨʘʤʝʪʨʦʚ ʘʚʪʦʤʦʙʠʣʷ, ʷʚʣʷʝʪʩʷ ʧʨʠʯʠʥʦʡ ʜʦʨʦʞʥʦ-ʪʨʘʥʩʧʦʨʪʥʳʭ 

ʧʨʦʠʩʰʝʩʪʚʠʡ, ʚ ʪʦʤ ʯʠʩʣʝ ʠ ʩ ʯʝʣʦʚʝʯʝʩʢʠʤʠ ʞʝʨʪʚʘʤʠ [1]. 

ɼʣʷ ʦʙʝʩʧʝʯʝʥʠʷ ʙʝʟʦʧʘʩʥʦʩʪʠ ʜʚʠʞʝʥʠʷ ʥʝʦʙʭʦʜʠʤʦ ʣʠʙʦ ʧʨʦʚʦʜʠʪʴ 

ʢʦʥʪʨʦʣʴʥʳʝ ʜʠʥʘʤʠʯʝʩʢʠʝ ʠʩʧʳʪʘʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ ʥʘ ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ 

ʩʪʘʙʠʣʴʥʦʩʪʴ, ʣʠʙʦ ʦʩʫʱʝʩʪʚʣʷʪʴ ʦʮʝʥʢʫ ʜʠʥʘʤʠʢʠ ʠʟʤʝʥʝʥʠʷ ʢʦʥʪʨʦʣʴʥʳʭ 

ʧʘʨʘʤʝʪʨʦʚ ʚ ʧʨʦʮʝʩʩʝ ʵʢʩʧʣʫʘʪʘʮʠʠ ʩ ʧʦʤʦʱʴʶ ʙʦʨʪʦʚʦʛʦ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ. ʉʫʱʝʩʪʚʫʶʱʠʝ ʧʦʢʘʟʘʪʝʣʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʥʝ ʧʦʣʥʦʩʪʴʶ ʫʯʠʪʳʚʘʶʪ ʬʘʢʪʦʨʳ, ʢʦʪʦʨʳʝ ʚʣʠʷʶʪ 

ʥʘ ʩʦʚʨʝʤʝʥʥʳʝ  ʘʚʪʦʤʦʙʠʣʠ. ʇʨʠʤʝʥʝʥʠʝ ʥʝ ʫʪʦʯʥʝʥʥʳʭ ʧʦʢʘʟʘʪʝʣʝʡ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʜʣʷ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʤ 

ʩʦʩʪʦʷʥʠʝʤ ʘʚʪʦʤʦʙʠʣʝʡ ʚʣʝʯʝʪ ʟʘ ʩʦʙʦʡ ʤʘʪʝʨʠʘʣʴʥʳʡ ʫʱʝʨʙ ʚ ʩʚʷʟʠ ʩ 

ʥʝʦʙʦʩʥʦʚʘʥʥʳʤ ʧʦʚʳʰʝʥʠʝʤ ʟʘʪʨʘʪ ʧʨʠ ʥʝʩʚʦʝʚʨʝʤʝʥʥʦʤ ʪʝʭʥʠʯʝʩʢʦʤ 

ʦʙʩʣʫʞʠʚʘʥʠʠ (ʊʆ) ʠ ʨʝʤʦʥʪʝ. 

ʄʝʪʦʜ ʧʘʨʮʠʘʣʴʥʳʭ ʫʩʢʦʨʝʥʠʡ ʧʦʩʪʨʦʝʥ ʥʘ ʧʝʨʝʭʦʜʝ ʦʪ ʚʝʢʪʦʨʥʦʡ ʩʫʤʤʳ 

ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʩʠʣ ʢ ʚʝʢʪʦʨʥʦʡ ʩʫʤʤʝ ʚ ʧʨʦʩʪʨʘʥʩʪʚʝ ʫʩʢʦʨʝʥʠʡ [2]. ɺʝʢʪʦʨʥʘʷ 

ʩʫʤʤʘ ʫʩʢʦʨʝʥʠʡ ʤʦʞʝʪ ʨʘʩʩʤʘʪʨʠʚʘʪʴʩʷ ʢʘʢ ʩʫʤʤʘ ʯʣʝʥʦʚ ʨʷʜʘ, ʢʘʞʜʳʡ ʠʟ 

ʢʦʪʦʨʳʭ ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʥʝʢʦʪʦʨʫʶ ʟʘʚʠʩʠʤʦʩʪʴ ʦʪ ʩʢʦʨʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ 

[3, 4, 5]. ɺ ʦʩʥʦʚʝ ʤʝʪʦʜʘ ʣʝʞʠʪ ʧʨʠʥʮʠʧ ʩʫʧʝʨʧʦʟʠʮʠʠ ʚ ʤʝʭʘʥʠʢʝ. ɽʩʣʠ ʧʦ 

ʭʘʨʘʢʪʝʨʫ ʧʨʠʚʝʜʝʥʠʷ ʚʝʢʪʦʨʦʚ ʧʨʠʥʮʠʧ ɼôɸʣʘʤʙʝʨʘ ʥʘʟʳʚʘʶʪ ʧʨʠʥʮʠʧʦʤ 

ʢʠʥʝʪʦʩʪʘʪʠʢʠ, ʪʦ ʧʨʝʜʣʘʛʘʝʤʳʡ ʤʝʪʦʜ ʧʘʨʮʠʘʣʴʥʳʭ ʫʩʢʦʨʝʥʠʡ ʩʣʝʜʫʝʪ 

ʩʯʠʪʘʪʴ ʧʨʠʥʮʠʧʦʤ ʢʠʥʝʪʦʜʠʥʘʤʠʢʠ. 

ɺ ʪʷʛʦʚʦʤ ʨʝʞʠʤʝ [3] ʫʨʘʚʥʝʥʠʝ ʜʠʥʘʤʠʢʠ ʧʦʩʪʫʧʘʪʝʣʴʥʦʛʦ ʜʚʠʞʝʥʠʷ 

ʘʚʪʦʤʦʙʠʣʷ ʠʤʝʝʪ ʚʠʜ 
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ʛʜʝ: ʇʈJ  ï ʧʨʠʚʝʜʝʥʥʳʡ ʢ ʚʝʜʫʱʠʤ ʢʦʣʝʩʘʤ ʤʦʤʝʥʪ ʠʥʝʨʮʠʠ ʚʨʘʱʘʶʱʠʭʩʷ 

ʤʘʩʩ ʪʨʘʥʩʤʠʩʩʠʠ ʠ ʜʚʠʛʘʪʝʣʷ; eN - ʵʬʬʝʢʪʠʚʥʘʷ ʤʦʱʥʦʩʪʴ ʜʚʠʛʘʪʝʣʷ; ʉ

ʉʊ.ʊʈʄ ï 

ʩʪʘʪʠʯʝʩʢʠʡ ʤʦʤʝʥʪ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʚ ʪʨʘʥʩʤʠʩʩʠʠ, ʦʙʫʩʣʦʚʣʝʥʥʳʡ ʩʠʣʘʤʠ 

ʩʫʭʦʛʦ ʪʨʝʥʠʷ; n ï ʧʦʢʘʟʘʪʝʣʴ ʩʪʝʧʝʥʠ, ʧʦʩʪʦʷʥʥʳʡ ʜʣʷ ʜʘʥʥʦʡ ʬʦʨʤʳ ʢʫʟʦʚʘ 

ʘʚʪʦʤʦʙʠʣʷ [3]; rï ʧʣʦʪʥʦʩʪʴ ʚʦʟʜʫʭʘ; Fï ʧʣʦʱʘʜʴ ʣʦʙʦʚʦʛʦ ʤʠʜʝʣʝʚʦʛʦ 

ʩʝʯʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ; am ï ʤʘʩʩʘ ʘʚʪʦʤʦʙʠʣʷ; WA  ï ʢʦʵʬʬʠʮʠʝʥʪ, ʯʠʩʣʝʥʥʦ 
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ʨʘʚʥʳʡ ʣʦʙʦʚʦʤʫ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʤʫ ʩʦʧʨʦʪʠʚʣʝʥʠʶ ʘʚʪʦʤʦʙʠʣʷ ʧʨʠ aV =1 

ʤ/ʩ; ʜr  ï ʜʠʥʘʤʠʯʝʩʢʠʡ ʨʘʜʠʫʩ ʢʦʣʝʩ ʘʚʪʦʤʦʙʠʣʷ. 

ʀʟ ʫʨʘʚʥʝʥʠʷ (1) ʦʧʨʝʜʝʣʠʤ ʫʩʢʦʨʝʥʠʝ ʘʚʪʦʤʦʙʠʣʷ 
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ʛʜʝ: 
1b ; 2b ; 3b ; 4b  ï ʢʦʵʬʬʠʮʠʝʥʪʳ, ʦʧʨʝʜʝʣʷʝʤʳʝ ʚ ʧʨʦʮʝʩʩʝ ʜʚʠʞʝʥʠʷ 

ʘʚʪʦʤʦʙʠʣʷ. 

ʂʘʞʜʳʡ ʠʟ ʯʣʝʥʦʚ ʫʨʘʚʥʝʥʠʷ ʚ ʧʨʘʚʦʡ ʯʘʩʪʠ (2) ʷʚʣʷʝʪʩʷ ʧʘʨʮʠʘʣʴʥʳʤ 

ʫʩʢʦʨʝʥʠʝʤ. ʂʨʦʤʝ ʧʘʨʮʠʘʣʴʥʳʭ ʫʩʢʦʨʝʥʠʡ, ʭʘʨʘʢʪʝʨʠʟʫʶʱʠʭ ʩʠʣʳ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʚʠʞʝʥʠʶ, ʚ ʫʨʘʚʥʝʥʠʠ (2) ʧʨʠʩʫʪʩʪʚʫʝʪ ʧʘʨʮʠʘʣʴʥʦʝ 

ʫʩʢʦʨʝʥʠʝ ʦʪ ʩʠʣ ʜʚʠʞʫʱʠʭ 

 

 
1bVm

N
V

aa

eʇʘʨʮ
ʜʚ =
# . (4) 

 

ʊʘʢʠʤ ʦʙʨʘʟʦʤ, ʫʨʘʚʥʝʥʠʝ (2) ʤʦʞʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʚ ʚʠʜʝ ʩʫʤʤʳ ʯʣʝʥʦʚ 

ʨʷʜʘ ʧʘʨʮʠʘʣʴʥʳʭ ʫʩʢʦʨʝʥʠʡ [3] 
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ʛʜʝ: ʇʘʨʮ

ʩʪV# ï ʧʘʨʮʠʘʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ, ʚʳʟʚʘʥʥʦʝ ʜʝʡʩʪʚʠʝʤ ʩʠʣ ʩʫʭʦʛʦ ʪʨʝʥʠʷ ʚ 

ʪʨʘʥʩʤʠʩʩʠʠ ʠ ʩʠʣʘʤʠ ʩʫʤʤʘʨʥʦʛʦ ʜʦʨʦʞʥʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ; 
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ʢʠʥV# ï ʧʘʨʮʠʘʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ, ʚʳʟʚʘʥʥʦʝ ʜʝʡʩʪʚʠʝʤ ʩʠʣ ʚʷʟʢʦʛʦ ʪʨʝʥʠʷ ʚ 

ʪʨʘʥʩʤʠʩʩʠʠ; 
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wV#  ï ʧʘʨʮʠʘʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ, ʦʙʫʩʣʦʚʣʝʥʥʦʝ ʩʠʣʘʤʠ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ, 
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ʂʘʞʜʦʝ ʠʭ ʧʘʨʮʠʘʣʴʥʳʭ ʫʩʢʦʨʝʥʠʡ ʩʦʟʜʘʝʪʩʷ ʣʠʙʦ ʜʚʠʞʫʱʠʤʠ ʩʠʣʘʤʠ, 

ʣʠʙʦ ʩʠʣʘʤʠ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʚʠʞʝʥʠʶ. ʋʢʘʟʘʥʥʳʝ ʩʠʣʳ ʚʚʠʜʫ ʥʝʩʪʘʙʠʣʴʥʦʩʪʠ 

ʧʘʨʘʤʝʪʨʦʚ ʘʚʪʦʤʦʙʠʣʷ ʠ ʠʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥ ʚʥʝʰʥʠʭ ʧʘʨʘʤʝʪʨʦʚ. ʇʦʵʪʦʤʫ 

ʧʘʨʮʠʘʣʴʥʳʝ ʫʩʢʦʨʝʥʠʷ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʢʦʥʪʨʦʣʴʥʳʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʧʨʠ ʦʮʝʥʢʝ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʘʚʪʦʤʦʙʠʣʷ. 

ɸʥʘʣʠʟʠʨʫʷ ʚʳʨʘʞʝʥʠʷ (4), (6), (7) ʠ (8) ʜʣʷ ʦʧʨʝʜʝʣʝʥʠʷ ʧʘʨʮʠʘʣʴʥʳʭ 

ʫʩʢʦʨʝʥʠʡ, ʤʦʞʥʦ ʩʜʝʣʘʪʴ ʚʳʚʦʜʳ ʦ ʪʦʤ, ʯʪʦ ʢʘʞʜʦʝ ʠʟ ʥʠʭ ʷʚʣʷʝʪʩʷ ʬʫʥʢʮʠʝʡ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʱʝʡ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʦʪʜʝʣʴʥʳʭ ʩʦʩʪʘʚʥʳʭ ʯʘʩʪʝʡ 

ʘʚʪʦʤʦʙʠʣʷ. ʇʘʨʮʠʘʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ ʦʪ ʩʠʣ ʜʚʠʞʫʱʠʭ ʇʘʨʮ

ʜʚV#  ʭʘʨʘʢʪʝʨʠʟʫʝʪ 

ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʠ ʩʪʘʙʠʣʴʥʦʩʪʴ ʧʘʨʘʤʝʪʨʦʚ ʜʚʠʛʘʪʝʣʷ. ʇʘʨʮʠʘʣʴʥʦʝ 

ʫʩʢʦʨʝʥʠʝ ʇʘʨʮ

ʩʪV# , ʟʘʚʠʩʷʱʝʝ ʦʪ ʩʢʦʨʦʩʪʠ aV
 
ʘʚʪʦʤʦʙʠʣʷ ʚ ʥʫʣʝʚʦʡ ʩʪʝʧʝʥʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʪʝʭʥʠʯʝʩʢʦʝ ʩʦʩʪʦʷʥʠʝ ʪʨʘʥʩʤʠʩʩʠʠ (ʠʟʤʝʥʝʥʠʝ ʝʝ ʧʘʨʘʤʝʪʨʦʚ 

ʩʫʭʦʛʦ ʪʨʝʥʠʷ), ʘ ʪʘʢʞʝ ï ʠʟʤʝʥʝʥʠʷ ʭʦʜʦʚʦʡ ʯʘʩʪʠ (ʛʝʦʤʝʪʨʠʠ, ʩʤʝʱʝʥʠʷ 

ʤʦʩʪʦʚ, ʧʘʨʘʤʝʪʨʦʚ ʧʦʜʚʝʩʢʠ). ɺ ʨʘʙʦʪʘʭ [6, 7] ʧʨʝʜʣʦʞʝʥʳ ʤʝʪʦʜʳ, 

ʧʦʟʚʦʣʷʶʱʠʝ ʦʧʨʝʜʝʣʷʪʴ ʤʘʩʩʫ ʘʚʪʦʤʦʙʠʣʷ ʠ ʧʨʦʜʦʣʴʥʳʡ ʫʢʣʦʥ ʜʦʨʦʛʠ ʚ 

ʧʨʦʮʝʩʩʝ ʜʚʠʞʝʥʠʷ ʩ ʠʩʧʦʣʴʟʦʚʘʥʠʝʤ ʙʦʨʪʦʚʦʡ ʠʟʤʝʨʠʪʝʣʴʥʦʡ ʩʠʩʪʝʤʳ. ʕʪʦ 

ʧʦʟʚʦʣʷʝʪ ʫʯʝʩʪʴ ʤʘʩʩʫ ʘʚʪʦʤʦʙʠʣʷ ʚ ʫʨʘʚʥʝʥʠʷʭ (4), (6), (7) ʠ (8) ʠ ʧʨʦʜʦʣʴʥʳʡ 

ʫʢʣʦʥ ʜʦʨʦʛʠ ʚ ʫʨʘʚʥʝʥʠʠ (6). 

ʇʘʨʮʠʘʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ ʇʘʨʮ

ʢʠʥV#  (ʚʳʨʘʞʝʥʠʝ (7)) ʭʘʨʘʢʪʝʨʠʟʫʝʪ ʚʷʟʢʦʩʪʴ ʠ 

ʫʨʦʚʝʥʴ ʤʘʩʣʘ ʚ ʪʨʘʥʩʤʠʩʩʠʠ ʘʚʪʦʤʦʙʠʣʷ. ʀʟʤʝʥʝʥʠʝ ʤʘʩʩʳ, ʢʘʢ ʫʞʝ 

ʦʪʤʝʯʘʣʦʩʴ, ʤʦʞʥʦ ʨʝʛʠʩʪʨʠʨʦʚʘʪʴ ʩ ʧʦʤʦʱʴʶ ʙʦʨʪʦʚʦʛʦ ʠʟʤʝʨʠʪʝʣʴʥʦʛʦ 

ʢʦʤʧʣʝʢʩʘ, ʫʩʪʘʥʦʚʣʝʥʥʦʛʦ ʥʘ ʘʚʪʦʤʦʙʠʣʝ. ʇʨʠ ʫʩʪʘʥʦʚʢʝ ʚʥʝʰʥʝʛʦ ʙʘʛʘʞʥʠʢʘ 

ʥʘ ʢʨʳʰʝ ʘʚʪʦʤʦʙʠʣʷ ʚ ʧʘʤʷʪʴ ʙʦʨʪʦʚʦʛʦ ʢʦʤʧʴʶʪʝʨʘ ʜʦʣʞʥʳ ʚʚʦʜʠʪʴʩʷ 

ʧʘʨʘʤʝʪʨʳ ʫʚʝʣʠʯʝʥʥʦʛʦ ʘʵʨʦʜʠʥʘʤʠʯʝʩʢʦʛʦ ʩʦʧʨʦʪʠʚʣʝʥʠʷ. 

ɺ ʨʘʙʦʪʝ [3] ʧʨʠʚʝʜʝʥ ʘʣʛʦʨʠʪʤ ʨʘʩʯʝʪʘ ʧʘʨʘʤʝʪʨʦʚ ʇʘʨʮ

ʜʚV# ,  ʇʘʨʮ

ʢʠʥV# , ʇʘʨʮ

ʩʪV# , 
ʇʘʨʮ

wV#  ʚ ʧʨʦʮʝʩʩʝ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ. ʇʨʠ ʥʘʢʦʧʣʝʥʠʠ ʟʥʘʯʝʥʠʡ ʫʢʘʟʘʥʥʳʭ 

ʚʝʣʠʯʠʥ, ʧʦʣʫʯʘʝʤʳʭ ʧʨʠ ʧʝʨʠʦʜʠʯʝʩʢʠʭ  ʪʝʩʪʦʚʳʭ ʟʘʤʝʨʘʭ, ʚʦʟʤʦʞʥʘ ʦʮʝʥʢʘ 

ʜʠʥʘʤʠʢʠ ʧʘʨʮʠʘʣʴʥʳʭ ʫʩʢʦʨʝʥʠʡ ʠ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ 

ʩʪʘʙʠʣʴʥʦʩʪʠ ʘʚʪʦʤʦʙʠʣʷ. 

ʇʨʠ 

 

 min][ ʇʘʨʮ
ʜʚ

ʇʘʨʮ
ʜʚ VV ## < ; (9) 

 

 max][ ʇʘʨʮ
ʩʪ

ʇʘʨʮ
ʩʪ VV ## >  ;  (10) 

 

 max][ ʇʘʨʮ
ʢʠʥ

ʇʘʨʮ
ʢʠʥ VV ## >  .  (11) 

 

ʜʘʣʴʥʝʡʰʘʷ ʵʢʩʧʣʫʘʪʘʮʠʷ ʘʚʪʦʤʦʙʠʣʷ ʙʝʟ ʊʆ ʠ ʨʝʤʦʥʪʘ ʥʝʜʦʧʫʩʪʠʤʘ. ɺ 

ʥʝʨʘʚʝʥʩʪʚʘʭ (9) ï (11) ʧʨʝʜʩʪʘʚʣʝʥʳ ʩʣʝʜʫʶʱʠʝ ʚʝʣʠʯʠʥʳ: min

ʇʘʨʮ

ʜʚ ]V[ # ï 

ʤʠʥʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦʝ ʧʘʨʮʠʘʣʴʥʦʝ ʫʩʢʦʨʝʥʠʝ ʦʪ ʩʠʣ ʜʚʠʞʫʱʠʭ; max

ʇʘʨʮ

ʩʪ ]V[ # ; 

max

ʇʘʨʮ

ʢʠʥ]V[ #  ï ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʳʝ ʧʘʨʮʠʘʣʴʥʳʝ ʫʩʢʦʨʝʥʠʷ ʦʪ ʩʠʣ 
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ʩʦʧʨʦʪʠʚʣʝʥʠʷ. ɺ ʩʦʦʪʚʝʪʩʪʚʠʠ ʩ ʫʨʘʚʥʝʥʠʝʤ (5) ʧʨʠ ʫʚʝʣʠʯʝʥʠʠ ʧʨʦʙʝʛʘ L  

ʘʚʪʦʤʦʙʠʣʷ ʧʨʦʠʩʭʦʜʠʪ ʫʤʝʥʴʰʝʥʠʝ ʫʩʢʦʨʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ. ʇʦʵʪʦʤʫ aV# ʤʦʞʝʪ 

ʷʚʣʷʪʴʩʷ ʧʦʢʘʟʘʪʝʣʝʤ ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ 

ʠʩʧʦʣʴʟʦʚʘʪʴʩʷ ʧʨʠ ʧʨʦʚʝʜʝʥʠʠ ʢʦʥʪʨʦʣʴʥʳʭ ʠʩʧʳʪʘʥʠʡ. ʉʣʝʜʫʝʪ ʦʪʤʝʪʠʪʴ, 

ʯʪʦ ʜʠʥʘʤʠʢʘ ʠʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥʳ ʧʘʨʮʠʘʣʴʥʳʭ ʫʩʢʦʨʝʥʠʡ ʤʦʞʝʪ 

ʭʘʨʘʢʪʝʨʠʟʦʚʘʪʴ ʧʘʨʘʤʝʪʨʠʯʝʩʢʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ, ʘ ʩʢʦʨʦʩʪʴ ʧʘʜʝʥʠʷ ʚʝʣʠʯʠʥʳ 

ʫʩʢʦʨʝʥʠʷ aV# ï ʬʫʥʢʮʠʦʥʘʣʴʥʫʶ ʩʪʘʙʠʣʴʥʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ (ʝʛʦ ʜʠʥʘʤʠʯʝʩʢʠʭ 

ʩʚʦʡʩʪʚ). ʀʟʤʝʥʝʥʠʷ ʚʝʣʠʯʠʥʳ ʧʘʨʮʠʘʣʴʥʳʭ ʫʩʢʦʨʝʥʠʡ ʚ ʧʨʦʮʝʩʩʝ 

ʵʢʩʧʣʫʘʪʘʮʠʠ ʤʦʛʫʪ ʷʚʣʷʪʴʩʷ ʧʦʢʘʟʘʪʝʣʷʤʠ ʧʘʨʘʤʝʪʨʠʯʝʩʢʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ 

ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʘʚʪʦʤʦʙʠʣʷ. ʉʢʦʨʦʩʪʴ ʧʘʜʝʥʠʷ ʚʝʣʠʯʠʥʳ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʫʩʢʦʨʝʥʠʷ ʘʚʪʦʤʦʙʠʣʷ ʧʦ ʧʨʦʙʝʛʫ ʤʦʞʝʪ ʷʚʣʷʪʴʩʷ ʧʦʢʘʟʘʪʝʣʝʤ 

ʬʫʥʢʮʠʦʥʘʣʴʥʦʡ ʩʪʘʙʠʣʴʥʦʩʪʠ ʝʛʦ ʜʠʥʘʤʠʯʝʩʢʠʭ ʩʚʦʡʩʪʚ ʠ ʪʘʢʞʝ 

ʥʦʨʤʠʨʦʚʘʪʴʩʷ. 
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ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʘʚʪʦʤʦʙʽʣʽʚ / ʄʠʭʘʡʣʦ ʇʦʜʨʠʛʘʣʦ, ɸʥʜʨʽʡ ʂʦʨʦʙʢʦ // ɸʢʪʫʘʣʴʥʽ 

ʟʘʜʘʯʽ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ : ʤʽʞʥʘʨʦʜʥʘ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʘ ʢʦʥʬʝʨʝʥʮʽʷ 

ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ ʪʘ ʩʪʫʜʝʥʪʽʚ, 21-22 ʛʨʫʜʥʷ 2010 ʨ. : ʟʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ. ï 

ʊʝʨʥʦʧʽʣʴ, 2010. ï ʉ. 60. 

6. ɸʙʨʘʤʦʚ ɼ.ɺ. ʂʦʥʮʝʧʮʽʷ ʧʦʢʨʘʱʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʪʘʙʽʣʴʥʦʩʪʽ 

ʜʠʥʘʤʽʯʥʠʭ ʪʘ ʝʥʝʨʛʦʧʝʨʝʪʚʦʨʶʶʯʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʚʪʦʤʦʙʽʣʽʚ: ʜʠʩʩʝʨʪʠʮʽʷ ʥʘ 

ʟʜʦʙʫʪʪʷ ʥʘʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ: 05.22.02 / ɸʙʨʘʤʦʚ ɼʤʠʪʨʦ 

ɺʦʣʦʜʠʤʠʨʦʚʠʯ. ï ʍ., 2018. ï 480 ʩ. 

7. ʂʦʨʦʙʢʦ ɸ. ɯ. ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʫ ʚʠʟʥʘʯʝʥʥʷ ʢʦʤʧʦʥʝʥʪʽʚ ʩʠʣ ʦʧʦʨʫ 

ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʷ / ʄ. ɸ. ʇʦʜʨʠʛʘʣʦ, ɸ. ɯ. ʂʦʨʦʙʢʦ // ʅʦʚʽʪʥʽ ʪʝʭʥʦʣʦʛʽʾ ï ʜʣʷ 

ʟʘʭʠʩʪʫ ʧʦʚʽʪʨʷʥʦʛʦ ʧʨʦʩʪʦʨʫ : ʩʴʦʤʘ ʥʘʫʢʦʚʘ ʢʦʥʬʝʨʝʥʮʽʷ ʍʘʨʢʽʚʩʴʢʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʧʦʚʽʪʨʷʥʠʭ ʩʠʣ ʽʤʝʥʽ ɯʚʘʥʘ ʂʦʞʝʜʫʙʘ, 13-14 ʢʚʽʪʥʷ 2011 ʨ. : ʪʝʟʠ 

ʜʦʧʦʚʽʜʝʡ. ï ʍʘʨʢʽʚ, 2011. ï ʉ. 188. 
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ʕʅɽʈɻɽʊʀʂɸ ʋʉʊɸʅʆɺʀɺʐɽɻʆʉʗ ɼɺʀɾɽʅʀʗ ɸɺʊʆʄʆɹʀʃʗ 

 

ʇʦʜʨʠʛʘʣʦ ʄ.ɸ., ʜ.ʪ.ʥ., ʧʨʦʬ. 

(ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʘʚʪʦʤʦʙʠʣʴʥʦ-ʜʦʨʦʞʥʳʡ ʫʥʠʚʝʨʩʠʪʝʪ) 

 

ɼʚʠʞʝʥʠʝ ʤʘʰʠʥʳ ʠ ʤʝʭʘʥʠʟʤʦʚ ʤʦʞʝʪ ʙʳʪʴ ʫʩʪʘʥʦʚʠʚʰʠʤʩʷ ʠ 

ʥʝʫʩʪʘʥʦʚʠʚʰʠʤʩʷ (ʧʝʨʝʭʦʜʥʳʤ). ʏʘʩʪʥʳʤ ʩʣʫʯʘʝʤ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ 

ʜʚʠʞʝʥʠʷ ʷʚʣʷʝʪʩʷ ʨʘʚʥʦʤʝʨʥʦʝ ʜʚʠʞʝʥʠʝ. ʇʨʠ ʨʘʚʥʦʤʝʨʥʦʤ ʜʚʠʞʝʥʠʠ, 

ʦʩʫʱʝʩʪʚʣʷʝʤʦʤ ʧʨʠ ʧʦʩʪʦʷʥʥʦʡ ʤʛʥʦʚʝʥʥʦʡ ʩʢʦʨʦʩʪʠ ʢʦʣʝʩʥʳʭ ʤʘʰʠʥ, 

ʵʥʝʨʛʠʷ ʜʚʠʛʘʪʝʣʷ ʟʘʪʨʘʯʠʚʘʝʪʩʷ ʥʘ ʧʨʝʦʜʦʣʝʥʠʝ ʩʠʣ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʚʠʞʝʥʠʶ. 

ɺ ʵʪʦʤ ʩʣʫʯʘʝ ʪʷʛʦʚʘʷ ʩʠʣʘ ʥʘ ʚʝʜʫʱʠʭ ʢʦʣʝʩʘʭ ʚ ʣʶʙʦʡ ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ ʨʘʚʥʘ 

ʩʫʤʤʝ ʩʠʣ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʚʠʞʝʥʠʶ ʠ ʫʩʢʦʨʝʥʠʝ ʤʘʰʠʥʳ ʨʘʚʥʦ ʥʫʣʶ ʚ ʣʶʙʦʡ 

ʤʦʤʝʥʪ ʚʨʝʤʝʥʠ. ɼʠʥʘʤʠʯʝʩʢʦʝ ʨʘʚʥʦʚʝʩʠʝ ʦʙʫʩʣʦʚʣʝʥʦ ʧʝʨʠʦʜʠʯʝʩʢʠʤʠ 

ʢʦʣʝʙʘʥʠʷʤʠ ʢʘʢ ʩʠʣ ʜʚʠʞʫʱʠʭ, ʪʘʢ ʠ ʩʠʣ ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʚʠʞʝʥʠʶ [1]. 

ʇʨʠ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʜʚʠʞʝʥʠʠ ʤʘʰʠʥʳ ʨʘʚʥʦʚʝʩʠʝ (ʚ ʦʪʣʠʯʠʝ ʦʪ 

ʨʘʚʥʦʤʝʨʥʦʛʦ ʜʚʠʞʝʥʠʷ) ʷʚʣʷʝʪʩʷ ʥʝ ʩʪʘʪʠʯʝʩʢʠʤ, ʘ ʜʠʥʘʤʠʯʝʩʢʠʤ. ʕʪʦ 

ʦʙʫʩʣʦʚʣʝʥʦ ʧʝʨʠʦʜʠʯʝʩʢʠʤ ʠʟʤʝʥʝʥʠʝʤ, ʢʘʢ ʪʷʛʦʚʦʡ ʩʠʣʳ, ʪʘʢ ʠ ʩʠʣ 

ʩʦʧʨʦʪʠʚʣʝʥʠʷ ʜʚʠʞʝʥʠʶ ʠ ʧʨʠʚʦʜʠʪ ʢ ʧʦʷʚʣʝʥʠʶ ʣʠʥʝʡʥʳʭ ʫʩʢʦʨʝʥʠʡ, 

ʧʨʠʚʦʜʷʱʠʭ ʢ ʧʝʨʠʦʜʠʯʝʩʢʦʤʫ (ʢʦʣʝʙʘʪʝʣʴʥʦʤʫ) ʠʟʤʝʥʝʥʠʶ ʣʠʥʝʡʥʦʡ 

ʩʢʦʨʦʩʪʠ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʷʛʦʚʦʡ ʤʘʰʠʥʳ [1]. ʇʨʠ ʨʘʚʥʦʤʝʨʥʦʤ ʜʚʠʞʝʥʠʠ ʪʝʣʦ 

ʥʘʭʦʜʠʪʩʷ ʚ ʩʪʘʪʠʯʝʩʢʦʤ ʨʘʚʥʦʚʝʩʠʠ, ʘ ʧʨʠ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ï ʚ ʜʠʥʘʤʠʯʝʩʢʦʤ. 

ʉʘʤʳʤ ʵʢʦʥʦʤʠʯʥʳʤ ʨʝʞʠʤʦʤ ʫʩʪʘʥʦʚʠʚʰʝʛʦʩʷ ʜʚʠʞʝʥʠʷ ʷʚʣʷʝʪʩʷ 

ʨʘʚʥʦʤʝʨʥʦʝ ʜʚʠʞʝʥʠʝ, ʢ ʢʦʪʦʨʦʤʫ ʥʝʦʙʭʦʜʠʤʦ ʩʪʨʝʤʠʪʩʷ. ʋʩʪʘʥʦʚʠʚʰʝʝʩʷ 

ʜʚʠʞʝʥʠʝ ʭʘʨʘʢʪʝʨʠʟʠʨʫʝʪʩʷ ʧʝʨʠʦʜʠʯʝʩʢʠʤʠ ʢʦʣʝʙʘʥʠʷʤʠ ʚʝʢʪʦʨʘ ʩʢʦʨʦʩʪʠ, 

ʢʘʢ ʧʦ ʤʦʜʫʣʶ, ʪʘʢ ʠ ʧʦ ʥʘʧʨʘʚʣʝʥʠʶ. 

ʋʤʝʥʴʰʝʥʠʝ ʨʘʟʤʘʭʘ ʵʪʠʭ ʢʦʣʝʙʘʥʠʡ ʧʦʟʚʦʣʷʝʪ ʩʥʠʟʠʪʴ ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ 

ʵʥʝʨʛʝʪʠʯʝʩʢʠʝ ʟʘʪʨʘʪʳ ʥʘ ʜʚʠʞʝʥʠʝ ʘʚʪʦʤʦʙʠʣʷ. ɺ ʜʦʢʣʘʜʝ ʠʩʩʣʝʜʦʚʘʥʳ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʟʘʪʨʘʪʳ ʵʥʝʨʛʠʠ ʦʙʫʩʣʦʚʣʝʥʥʳʝ ʢʦʣʝʙʘʥʠʷʤʠ ʚʝʣʠʯʠʥ 

ʧʨʦʜʦʣʴʥʦʡ, ʧʦʧʝʨʝʯʥʦʡ ʠ ʚʝʨʪʠʢʘʣʴʥʦʡ ʩʦʩʪʘʚʣʷʶʱʠʭ ʚʝʢʪʦʨʘ ʣʠʥʝʡʥʦʡ 

ʩʢʦʨʦʩʪʠ ʧʨʠ ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʜʚʠʞʝʥʠʠ ʘʚʪʦʤʦʙʠʣʷ. 

ʇʦʣʫʯʝʥʳ ʘʥʘʣʠʪʠʯʝʩʢʠʝ ʚʳʨʘʞʝʥʠʷ, ʧʦʟʚʦʣʷʶʱʠʝ ʫʯʠʪʳʚʘʪʴ 

ʜʦʧʦʣʥʠʪʝʣʴʥʳʝ ʨʘʩʭʦʜʳ ʵʥʝʨʛʠʠ ʠ ʤʦʱʥʦʩʪʠ ʜʚʠʛʘʪʝʣʷ, ʧʦ ʚʝʣʠʯʠʥʘʤ ʨʘʟʤʘʭʘ 

ʠ ʯʘʩʪʦʪʝ ʢʦʣʝʙʘʥʠʡ ʩʢʦʨʦʩʪʠ ʚ ʥʘʧʨʘʚʣʝʥʠʠ ʪʨʝʭ ʦʩʝʡ ʢʦʦʨʜʠʥʘʪ. 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ʇʦʜʨʠʛʘʣʦ ʄ.ɸ. ʆʮʝʥʢʘ ʜʦʧʦʣʥʠʪʝʣʴʥʳʭ ʵʥʝʨʛʝʪʠʯʝʩʢʠʭ ʧʦʪʝʨʴ ʧʨʠ 

ʫʩʪʘʥʦʚʠʚʰʝʤʩʷ ʨʝʞʠʤʝ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʦ-ʪʷʛʦʚʳʭ ʤʘʰʠʥ / 

ʄ.ɸ. ʇʦʜʨʠʛʘʣʦ, ʅ.ʇ. ɸʨʪʝʤʦʚ, ɼ.ɺ. ɸʙʨʘʤʦʚ, ʄ.ʃ. ʐʫʣʷʢ // ɿʙʽʨʥʠʢ ʥʘʫʢʦʚʠʭ 

ʧʨʘʮʴ. ʉʝʨʽʷ: ɸʚʪʦʤʦʙʽʣʝ- ʪʘ ʪʨʘʢʪʦʨʦʙʫʜʫʚʘʥʥʷ. ï ʍ. : ʅʊʋ çʍʇɯè. ï 2015. ï  

ˉ 9 (1118). ï ʉ. 98 ï 107. 
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ɿɸʉʊʆʉʋɺɸʅʅʗ ʄɽʊʆɼɯɺ ʌɯɿʀʏʅʆɻʆ ɯ ʄɸʊɽʄɸʊʀʏʅʆɻʆ 

ʄʆɼɽʃʖɺɸʅʅʗ ɼʃʗ ɺʀɿʅɸʏɽʅʅʗ ʊɽʍʅɯʏʅʆɻʆ ʉʊɸʅʋ 

ʌʋʅʂʎɯʆʅɸʃʔʅʀʍ ʉʀʉʊɽʄ ɻɸɿʆɺʀʍ ʊʈɸʅʉʇʆʈʊʅʀʍ 

ɼɺʀɻʋʅɯɺ 
 

ʄʘʥʦʡʣʦ ɺ.ʄ., ʢ.ʪ.ʥ., ʜʦʮ., ʇʦʣʷʰʝʥʢʦ ʉ.ʆ., ʢ.ʪ.ʥ., ʜʦʮ., 

ɭʩʽʧʦʚ ʆ.ɺ., ʢ.ʪ.ʥ., ʜʦʮ., ʂʦʣʝʩʥʠʢ ɼ.ɽ., ʤʘʛʽʩʪʨ 

(ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʽʤʝʥʽ ʇʝʪʨʘ ɺʘʩʠʣʝʥʢʘ) 
 

ɿ ʤʝʪʦʶ ʩʢʦʨʦʯʝʥʥʷ ʦʙʩʷʛʫ ʨʦʙʽʪ ʟ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʦʙ'ʻʢʪʘ, ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʚʟʘʻʤʦʟʚ'ʷʟʢʫ ʤʽʞ ʧʘʨʘʤʝʪʨʘʤʠ, ʨʦʟʢʨʠʪʪʷ ʬʽʟʠʯʥʦʾ ʩʫʪʥʦʩʪʽ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʚʽʜʙʫʚʘʶʪʴʩʷ, ʧʨʠ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʚʠʤʽʨʶʚʘʥʠʭ ʚʝʣʠʯʠʥ ʽ ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ (ʧʦʚʽʪʨʦʧʦʩʪʘʯʘʥʥʷ, ʧʘʣʠʚʦʧʦʜʘʯʽ, ʟʘʧʘʣʶʚʘʥʥʷ ʽ 

ʪ. ʽʥ.) ʛʘʟʦʚʠʭ ɼɺɿ, ʟʘʩʪʦʩʦʚʫʶʪʴ ʤʝʪʦʜʠ ʬʽʟʠʯʥʦʛʦ ʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ.  

ʆʩʥʦʚʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ï ʮʝ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʚ'ʷʟʢʫ ʤʽʞ 

ʟʥʘʯʝʥʥʷʤʠ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽ ʟʥʘʯʝʥʥʷʤʠ ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ (ʘʙʦ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚ`ʷʟʘʥʠʡ ʟ ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ). 

 

ʈʠʩʫʥʦʢ 1 ï ʉʭʝʤʘʪʠʯʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʨʦʮʝʩʫ ʚʠʟʥʘʯʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʦʙ`ʻʢʪʫ 

ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʮʝʩ ʧʦʩʪʘʥʦʚʢʠ ʜʽʘʛʥʦʟʫ ʦʙôʻʢʪʫ ʤʦʞʥʘ ʚʽʜʦʙʨʘʟʠʪʠ 

ʪʘʢʠʤ ʯʠʥʦʤ (ʨʠʩ. 1). ʅʘ ʦʙ'ʻʢʪ ʢʦʥʪʨʦʣʶ (ʆʂ) ʟ ʧʘʨʘʤʝʪʨʘʤʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

Z ʜʽʻ ʟʦʚʥʽʰʥʻ ʟʙʫʨʝʥʥʷ X. ɿʘ ʜʦʧʦʤʦʛʦʶ ʟʘʩʦʙʽʚ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʟʥʘʯʘʶʪʴ 

ʜʽʘʛʥʦʩʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʋ. ɿʥʘʯʝʥʥʷ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ (ʄʄ) ʧʝʨʝʪʚʦʨʶʶʪʴʩʷ ʥʘ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ Z
ʄ
. ɼʘʣʽ ʮʽ ʟʥʘʯʝʥʥʷ ʧʦʨʽʚʥʶʶʪʴʩʷ ʟʽ ʟʥʘʯʝʥʥʷʤʠ ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ (ʊʉ), ʟʘʜʘʥʠʭ ʥʦʨʤʘʪʠʚʥʦ-ʪʝʭʥʽʯʥʦʶ ʜʦʢʫʤʝʥʪʘʮʽʻʶ Z
ʅɼ
, ʽ ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʮʴʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʨʦʙʠʪʴʩʷ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʦʙ'ʻʢʪʘ 

ʢʦʥʪʨʦʣʶ.  

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʊʫʨʝʥʢʦ ɸ.ʅ. ʇʨʦʝʢʪʠʨʦʚʘʥʠʝ ʜʠʘʛʥʦʩʪʠʯʝʩʢʦʛʦ ʦʙʝʩʧʝʯʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʤʘʰʠʥ / ɸ.ʅ. ʊʫʨʝʥʢʦ, ɺ.ɼ. ʄʠʛʘʣʴ, ʃ.ɸ. ʈʳʞʠʭ. ï ʍ.: 

çʄʘʡʜʘʥè, 2011. ï 392 ʩ.  
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ʋɼʂ 629.03 

 
ɺʀʂʆʈʀʉʊɸʅʅʗ ʂʆʄʇʃɽʂʉʅʀʍ ʄɽʊʆɼɯɺ ɼɯɸɻʅʆʉʊʋɺɸʅʅʗ 

ɼʃʗ ʆʎɯʅʂʀ ʊɽʍʅɯʂʆ-ɽʂʆʅʆʄɯʏʅʀʍ ɯ ɽʂʆʃʆɻɯʏʅʀʍ 

ʇʆʂɸɿʅʀʂɯɺ ɻɸɿʆɺʀʍ ʊʈɸʅʉʇʆʈʊʅʀʍ ɼɺʀɻʋʅɯɺ 

 
ʄʘʥʦʡʣʦ ɺ.ʄ., ʢ.ʪ.ʥ., ʜʦʮ., ɭʩʽʧʦʚ ʆ.ɺ., ʢ.ʪ.ʥ., ʜʦʮ., 

ʇʦʣʷʰʝʥʢʦ ʉ.ʆ., ʢ.ʪ.ʥ., ʜʦʮ., ɭʩʽʥ ɺ.ʆ., ʤʘʛʽʩʪʨ 

(ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʽʤʝʥʽ ʇʝʪʨʘ ɺʘʩʠʣʝʥʢʘ) 

 
ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, 

ʢʦʥʚʝʨʪʦʚʘʥʠʭ ʜʣʷ ʨʦʙʦʪʠ ʥʘ ʧʨʠʨʦʜʥʦʤʫ ʛʘʟʽ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʢʦʤʧʣʝʢʩʥʽ 

ʤʝʪʦʜʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. ʎʷ ʧʨʦʮʝʜʫʨʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. 

ʇʦ ʛʨʘʬʽʯʥʦʤʫ ʚʽʜʦʙʨʘʞʝʥʥʶ (ʭʘʨʘʢʪʝʨʫ ʣʽʥʽʡ) ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ 

ʯʘʩʦʚʠʭ ʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʏɼʍ) ʚʠʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ (ɺʇ) 

ʦʮʽʥʶʻʪʴʩʷ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʽ ʜʠʥʘʤʽʯʥʘ ʩʪʽʡʢʽʩʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ (ɸʊɿ): 

ʘ) ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʫ ʤʘʣʠʭ ʚʽʜʭʠʣʝʥʴ [1] ï ʚʠʟʥʘʯʘʶʪʴʩʷ ʯʠʩʣʦʚʽ 

ʟʥʘʯʝʥʥʷ (ʫ ʚʽʜʩʦʪʢʘʭ) ʽ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ ʚʭʽʜʥʠʭ ʚʟʘʻʤʦʜʽʡ ʥʘ ʧʦʚʝʜʽʥʢʫ 

ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ ʚʠʭʽʜʥʦʛʦ ʧʘʨʘʤʝʪʨʫ ʝʣʝʤʝʥʪʘʨʥʦʾ ʣʘʥʢʠ ʪʝʭʥʽʯʥʦʾ 

ʩʠʩʪʝʤʠ ɸʊɿ; 

ʙ) ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʝʪʦʜ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʽʚʥʷʥʴ [1]ï ʽʟ n ï ʛʦ ʯʠʩʣʘ 

ʝʣʝʤʝʥʪʘʨʥʠʭ ʣʘʥʦʢ, ʷʢʽ ʚʭʦʜʷʪʴ ʚ ʩʢʣʘʜ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʰʣʷʭʦʤ 

ʧʦʨʽʚʥʷʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʛʨʘʬʽʯʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʥʘʡʙʽʣʴʰ ʜʠʥʘʤʽʯʥʦ ʩʪʽʡʢʦʛʦ 

(ʰʚʠʜʢʦʛʦ) ʽ, ʩʪʦʩʦʚʥʦ, ʩʘʤʦʛʦ ʽʥʝʨʮʽʡʥʦʛʦ ʚʠʭʽʜʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʝʣʝʤʝʥʪʘʨʥʦʾ 

ʣʘʥʢʠ ʪʝʭʥʽʯʥʦʾ ʩʠʩʪʝʤʠ ɸʊɿ; 

ʚ) ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʘ ʧʨʷʤʦʛʦ ʽ ʟʚʦʨʦʪʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʴ ʃʘʧʣʘʩʘ [2] ï ʽʟ 

ʢ ï ʛʦ ʯʠʩʣʘ ʨʦʟʛʦʨʥʫʪʠʭ ʙʘʛʘʪʦʢʦʥʪʫʨʥʠʭ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ, ʢʦʞʥʘ ʟ ʢʦʪʨʠʭ 

ʩʢʣʘʜʘʻʪʴʩʷ ʽʟ  ̔ ï ʛʦ ʯʠʩʣʘ ʝʣʝʤʝʥʪʘʨʥʠʭ ʣʘʥʦʢ, ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʛʨʘʬʦʘʥʘʣʽʪʠʯʥʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʡ ʜʠʥʘʤʽʯʥʦ 

ʩʪʽʡʢʠʡ, ʽ, ʩʪʦʩʦʚʥʦ, ʩʘʤʠʡ ʽʥʝʨʮʽʡʥʠʡ ʚʠʭʽʜʥʠʡ ʧʘʨʘʤʝʪʨ ʙʘʛʘʪʦʢʦʥʪʫʨʥʦʾ 

ʪʝʭʥʽʯʥʦʾ ʩʠʩʪʝʤʠ ɸʊɿ. 

ɽʣʝʤʝʥʪʘʨʥʦʶ ʣʘʥʢʦʶ ï ʻ ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʪʝʭʥʽʯʥʘ ʩʠʩʪʝʤʘ, ʚ ʢʦʪʨʽʡ 

ʧʝʨʝʭʽʜʥʠʡ ʧʨʦʮʝʩ ʏɼʍ ʚʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʦʧʠʩʫʻʪʴʩʷ ʘʣʛʝʙʨʘʾʯʥʠʤ, 

ʜʠʬʝʨʝʥʮʽʡʥʠʤ ʘʙʦ ʽʥʪʝʛʨʘʣʴʥʠʤ ʨʽʚʥʷʥʥʷʤ ʥʝ ʚʠʱʝ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʉʠʨʦʪʠʥ ʅ.ʅ. ʊʝʭʥʠʯʝʩʢʘʷ ʜʠʘʛʥʦʩʪʠʢʘ ʘʚʠʘʮʠʦʥʥʳʭ ʛʘʟʦʪʫʨʙʠʥʥʳʭ  

ʜʚʠʛʘʪʝʣʝʡ / ʅ.ʅ. ʉʠʨʦʪʠʥ, ʖ.ʄ. ʂʦʨʦʚʢʠʥ. ï ʄ.: ʄʘʰʠʥʦʩʪʨʦʝʥʠʝ, 1979. ï 

272 ʩ., ʠʣ. 

2. ʄʝʣʴʥʠʢʦʚ ɸ.ɸ. ʊʝʦʨʠʷ ʘʚʪʦʤʘʪʠʯʝʩʢʦʛʦ ʫʧʨʘʚʣʝʥʠʷ ʪʝʭʥʠʯʝʩʢʠʤʠ 

ʦʙʲʝʢʪʘʤʠ ʘʚʪʦʤʦʙʠʣʝʡ ʠ ʪʨʘʢʪʦʨʦʚ: ʋʯʝʙʥ. ʧʦʩʦʙʠʝ  ʜʣʷ ʩʪʫʜ. ʚʳʩʰ. ʫʯʝʙʥ. 

ʟʘʚʝʜʝʥʠʡ / ɸ.ɸ. ʄʝʣʴʥʠʢʦʚ. ï ʄ.: ʀʟʜʘʪʝʣʴʩʢʠʡ ʮʝʥʪʨ çɸʢʘʜʝʤʠʷè, 2003. ï 280 ʩ. 
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ʋɼʂ 629.113 

 

ʉʇɽʎʀʌɯʂɸ ɻɸɿʆɹɸʃʆʅʅʆɻʆ ʆɹʃɸɼʅɸʅʅʗ ɼʃʗ ɸɺʊʆʄʆɹɯʃɯɺ 

 

ɻʘʻʢ ɭ.ɸ., ʘʩʠʩʪ. 

(ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 
ʽʤʝʥʽ ʇʝʪʨʘ ɺʘʩʠʣʝʥʢʘ) 

 

ɻʘʟʦʙʘʣʦʥʥʝ ʦʙʣʘʜʥʘʥʥʷ (ɻɹʆ) ï ʮʝ ʩʪʘʥʜʘʨʪʥʘ ʧʘʣʠʚʥʘ ʩʠʩʪʝʤʘ, ʷʢʘ 

ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʘʚʪʦʤʦʙʽʣʴ, ʪʘ ʜʦʟʚʦʣʷʻ ʡʦʛʦ ʜʚʠʛʫʥʫ ʧʨʘʮʶʚʘʪʠ ʥʘ 

ʛʘʟʦʚʦʤʫ ʧʘʣʠʚʽ. ʇʨʠ ʮʴʦʤʫ ʘʚʪʦʤʦʙʽʣʴ ʥʝ ʚʪʨʘʯʘʻ ʩʚʦʾʭ ʢʦʣʠʰʥʽʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʽ ʙʝʟ ʥʘʡʤʝʥʰʠʭ ʪʨʫʜʥʦʱʽʚ ʧʦʚʝʨʪʘʻʪʴʩʷ ʜʦ ʨʦʙʦʪʠ ʟ ʙʝʥʟʠʥʦʤ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʟʙʽʣʴʰʠʚʩʷ ʧʦʧʠʪ ʚʦʜʽʾʚ ʜʦ ʛʘʟʦʚʦʛʦ ʧʘʣʠʚʘ, ʟʜʘʪʥʦʤʫ ʩʪʚʦʨʠʪʠ 

ʘʣʴʪʝʨʥʘʪʠʚʫ ʙʝʥʟʠʥʫ. ɿʘ ʧʨʠʥʮʠʧʦʤ ʨʦʙʦʪʠ, ʟʘʩʪʦʩʦʚʫʚʘʥʽ ʚ ʜʘʥʠʡ ʯʘʩ ʛʘʟʦʚʽ 

ʩʠʩʪʝʤʠ, ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʧ'ʷʪʴ ʧʦʢʦʣʽʥʴ. 

ʇʝʨʰʝ ʧʦʢʦʣʽʥʥʷ ɻɹʆ ï ʩʠʩʪʝʤʠ ʟ ʚʘʢʫʫʤʥʠʤ ʢʝʨʫʚʘʥʥʷʤ ʽ ʤʝʭʘʥʽʯʥʠʤ 

ʜʦʟʘʪʦʨʦʤ ʛʘʟʫ, ʷʢʽ ʚʩʪʘʥʦʚʣʶʶʪʴ ʥʘ ʙʝʥʟʠʥʦʚʽ ʢʘʨʙʶʨʘʪʦʨʥʽ ʡ ʧʨʦʩʪʽ 

ʽʥʞʝʢʪʦʨʥʽ ʘʚʪʦʤʦʙʽʣʽ. ʋ ʧʝʨʰʦʤʫ ʧʦʢʦʣʽʥʥʽ ɻɹʆ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ 

ʚʘʢʫʫʤʥʽ, ʪʘʢ ʽ ʝʣʝʢʪʨʦʥʥʽ ʛʘʟʦʚʽ ʨʝʜʫʢʪʦʨʠ ʙʝʟ ʣʷʤʙʜʘ-ʟʦʥʜʫ. 

ɻʘʟʦʚʘ ʩʠʩʪʝʤʘ 1-ʛʦ ʧʦʢʦʣʽʥʥʷ ʥʘʣʝʞʠʪʴ ʜʦ ʧʨʦʩʪʠʭ ʨʽʰʝʥʴ - ʚʦʥʘ ʥʝ 

ʚʠʤʘʛʘʻ ʩʢʣʘʜʥʦʾ ʝʣʝʢʪʨʦʥʽʢʠ, ʥʝ ʚʨʘʭʦʚʫʶʯʠ ʙʣʦʢʫ, ʷʢʠʡ ʚʽʜʢʨʠʚʘʻ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʡ ʢʣʘʧʘʥ ʥʘ ʨʝʜʫʢʪʦʨʽ ʪʘ ʧʝʨʝʤʠʢʘʯʘ ʚʠʙʦʨʫ ʧʘʣʠʚʘ. 

ɻɹʆ 2-ʛʦ ʧʦʢʦʣʽʥʥʷ ï ʮʝ ʤʝʭʘʥʽʯʥʽ ʩʠʩʪʝʤʠ, ʜʦʧʦʚʥʝʥʽ ʝʣʝʢʪʨʦʥʥʠʤ 

ʜʦʟʫʶʯʠʤ ʧʨʠʩʪʨʦʻʤ, ʱʦ ʧʨʘʮʶʻ ʟʘ ʧʨʠʥʮʠʧʦʤ ʟʚʦʨʦʪʥʦʛʦ ʟʚ'ʷʟʢʫ ʟ ʜʘʪʯʠʢʦʤ 

ʟʤʽʩʪʫ ʢʠʩʥʶ (ʣʷʤʙʜʘ-ʟʦʥʜ). ɺʦʥʠ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʘʚʪʦʤʦʙʽʣʽ, ʦʩʥʘʱʝʥʽ 

ʽʥʞʝʢʪʦʨʥʠʤ ʜʚʠʛʫʥʦʤ ʟ ʢʘʪʘʣʽʪʠʯʥʠʤ ʥʝʡʪʨʘʣʽʟʘʪʦʨʦʤ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ. 

ʉʠʩʪʝʤʠ 2-ʛʦ ʧʦʢʦʣʽʥʥʷ ʛʘʨʘʥʪʫʶʪʴ ʧʽʜʪʨʠʤʢʫ ʝʢʦʣʦʛʽʯʥʠʭ ʚʠʤʦʛ ɭʚʨʦ 1. 

ɻɹʆ 3-ʛʦ ʧʦʢʦʣʽʥʥʷ ï ʮʝ ʩʠʩʪʝʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʦʟʧʦʜʽʣʝʥʝ ʩʠʥʭʨʦʥʥʝ 

ʫʧʦʨʩʢʫʚʘʥʥʷ ʛʘʟʫ ʟ ʤʝʭʘʥʽʯʥʠʤ ʜʦʟʘʪʦʨʦʤ-ʨʦʟʧʦʜʽʣʴʥʠʢʦʤ, ʷʢʠʡ ʫʧʨʘʚʣʷʻʪʴʩʷ 

ʝʣʝʢʪʨʦʥʥʠʤ ʙʣʦʢʦʤ ʟʘ ʜʦʧʦʤʦʛʦʶ ʰʘʛʦʚʦʛʦ ʜʚʠʛʫʥʘ.  

ɻɹʆ 4-ʛʦ ʧʦʢʦʣʽʥʥʷ ï ʮʝ ʩʠʩʪʝʤʠ ʨʦʟʧʦʜʽʣʝʥʦʛʦ ʧʦʩʣʽʜʦʚʥʦʛʦ 

ʫʧʦʨʩʢʫʚʘʥʥʷ ʛʘʟʫ ʟ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤʠ ʬʦʨʩʫʥʢʘʤʠ, ʷʢʽ ʫʧʨʘʚʣʷʶʪʴʩʷ ʙʽʣʴʰ 

ʩʫʯʘʩʥʠʤ ʝʣʝʢʪʨʦʥʥʠʤ ʙʣʦʢʦʤ ʫʧʨʘʚʣʽʥʥʷ ʧʦʜʘʯʽ ʛʘʟʫ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʜʦʜʘʪʢʦʚʠʭ ʜʘʪʯʠʢʽʚ. 

ʏʝʪʚʝʨʪʝ ʧʦʢʦʣʽʥʥʷ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʽʥʰʠʭ ï ʥʘʷʚʥʽʩʪʶ ʦʢʨʝʤʠʭ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʬʦʨʩʫʥʦʢ ʫʧʦʨʩʢʫʚʘʥʥʷ ʛʘʟʫ (ʛʘʟʦʧʦʜʽʙʥʦʾ ʬʘʟʠ) ʚ ʢʦʞʝʥ 

ʮʠʣʽʥʜʨ ʪʦʙʪʦ ʧʦʚʥʽʩʪʶ ʘʥʘʣʦʛʽʯʥʦ ʙʝʥʟʠʥʦʚʽʡ ʩʠʩʪʝʤʽ. ʌʘʟʫ ʽ ʜʦʟʫʚʘʥʥʷ 

ʫʧʦʨʩʢʫʚʘʥʥʷ ʚʠʟʥʘʯʘʻ ʰʪʘʪʥʠʡ ʙʝʥʟʠʥʦʚʠʡ ʢʦʥʪʨʦʣʝʨ ʤʘʰʠʥʠ, ʷʢʽ ʤʘʶʪʴ 

ʩʢʣʘʜʥʽ ʘʣʛʦʨʠʪʤʠ ʘʜʘʧʪʘʮʽʾ. ʅʝ ʧʦʪʨʝʙʫʻ ʜʦʜʘʪʢʦʚʠʭ ʝʤʫʣʷʪʦʨʽʚ. 

5-ʪʝ ʧʦʢʦʣʽʥʥʷ ï ʮʝ ʩʠʩʪʝʤʠ ʨʽʜʢʦʛʦ ʫʧʦʨʩʢʫʚʘʥʥʷ ʛʘʟʫ ʟ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤʠ ʬʦʨʩʫʥʢʘʤʠ, ʷʢʽ ʫʧʨʘʚʣʷʶʪʴʩʷ ʩʘʤʦʥʘʚʯʘʣʴʥʠʤ 

ʝʣʝʢʪʨʦʥʥʠʤ ʙʣʦʢʦʤ ʢʝʨʫʚʘʥʥʷ ʧʦʜʘʯʽ ʛʘʟʫ. ɼʦ ʧʝʨʝʚʘʛʠ ʩʠʩʪʝʤ 5 ʧʦʢʦʣʽʥʥʷ 

ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʚʽʜʩʫʪʥʽʩʪʴ ʚʪʨʘʪʠ ʧʦʪʫʞʥʦʩʪʽ ʽ ʚʽʜʩʫʪʥʽʩʪʴ ʧʽʜʚʠʱʝʥʦʾ ʚʠʪʨʘʪʠ 

ʛʘʟʫ, ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ ʟʘʧʫʩʢʫ ʜʚʠʛʫʥʘ ʥʘ ʛʘʟʽ ʟʘ ʙʫʜʴ-ʷʢʠʭ ʥʝʛʘʪʠʚʥʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ. ɼʦ ʥʝʜʦʣʽʢʽʚ ʩʠʩʪʝʤʠ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʾʾ ʚʠʩʦʢʫ ʯʫʪʣʠʚʽʩʪʴ ʜʦ 
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ʙʨʫʜʥʦʛʦ ʛʘʟʫ, ʥʠʟʴʢʫ ʨʝʤʦʥʪʦʧʨʠʜʘʪʥʽʩʪʴ ʽ ʚʠʩʦʢʫ ʩʢʣʘʜʥʽʩʪʴ ʽ ʚʘʨʪʽʩʪʴ. 

ʉʠʩʪʝʤʠ ʧʝʨʰʦʛʦ ʡ ʜʨʫʛʦʛʦ ʧʦʢʦʣʽʥʴ ʤʘʶʪʴ ʨʷʜ ʥʝʜʦʣʽʢʽʚ, ʽ ʥʝ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʯʠʥʥʠʤ ʚ ʜʘʥʠʡ ʯʘʩ ʩʪʘʥʜʘʨʪʘʤ ɭɽʅ ʆʆʅ. ʊʦʢʩʠʯʥʽʩʪʴ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʘʚʪʦʤʦʙʽʣʽʚ, ʦʩʥʘʱʝʥʠʭ ʪʘʢʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʷʢ ʧʨʘʚʠʣʦ, 

ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʨʽʚʥʽ ʥʦʨʤ ɭɺʈʆ-1, ʷʢʽ ʜʽʷʣʠ ʚ ɭʚʨʦʧʽ ʜʦ 1996 ʨ., ʽ ʣʠʰʝ ʚ 

ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʥʘʙʣʠʞʘʶʪʴʩʷ ʜʦ ʥʦʨʤ ɭɺʈʆ-2. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʚʠʨʦʙʥʠʢʠ 

ʛʘʟʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʨʦʟʨʦʙʠʣʠ ʩʠʩʪʝʤʠ ʪʨʝʪʴʦʛʦ ʡ ʯʝʪʚʝʨʪʦʛʦ ʧʦʢʦʣʽʥʴ, ʷʢʽ 

ʟʥʘʭʦʜʷʪʴ ʚʩʝ ʙʽʣʴʰʝ ʧʦʰʠʨʝʥʥʷ. 

ʉʠʩʪʝʤʠ ʟ ʨʦʟʧʦʜʽʣʝʥʠʤ ʚʧʦʨʩʢʫʚʘʥʥʷʤ ʛʘʟʫ ʢʦʥʩʪʨʫʢʪʠʚʥʦ ʩʢʣʘʜʥʽʰʝ, ʘ 

ʟʥʘʯʠʪʴ ʜʦʨʦʞʯʝ. ʈʘʟʦʤ ʟ ʮʠʤ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʝʭʘʥʽʯʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʚʦʥʠ 

ʤʘʶʪʴ ʨʷʜ ʧʝʨʝʚʘʛ:ʪʦʯʥʝ ʜʦʟʫʚʘʥʥʷ ʧʦʜʘʯʽ ʛʘʟʫ, ʤʝʥʰʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ, 

ʟʥʠʞʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʜʚʠʛʫʥʘ ʪʽʣʴʢʠ ʥʘ 2é3 % (ʫ ʩʠʩʪʝʤ 1-ʛʦ ʪʘ 2-ʛʦ ʧʦʢʦʣʽʥʴ 

ʥʘ 5é7 %);ʟʥʠʞʝʥʥʷ ʪʦʢʩʠʯʥʦʩʪʽ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʜʦ ʥʦʨʤ ɭɺʈʆ-3 ʽ 

ɭɺʈʆ-4, ʚʽʜʩʫʪʥʽʩʪʴ ʨʝʞʠʤʽʚ ʟʙʽʜʥʝʥʥʷ ʩʫʤʽʰʽ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʨʽʟʢʦʛʦ 

ʧʽʜʚʠʱʝʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʚʧʫʩʢʥʠʭ ʽ ʚʠʧʫʩʢʥʠʭ ʢʣʘʧʘʥʽʚ ʽ ʚʠʭʦʜʫ ʾʭ ʟ ʣʘʜʫ ʪʘ 

ʚʠʢʣʶʯʝʥʥʷ çʫʜʘʨʽʚè ï ʝʬʝʢʪ, ʷʢʠʡ ʚʠʥʠʢʘʻ ʧʨʠ ʟʘʧʘʣʝʥʥʽ ʧʘʣʠʚʥʦʾ ʩʫʤʽʰʽ ʫ 

ʚʧʫʩʢʥʦʤʫ ʢʦʣʝʢʪʦʨʽ, ʱʦ ʨʫʡʥʫʻ ʜʘʪʯʠʢʠ ʤʘʩʦʚʦʾ ʚʠʪʨʘʪʠ ʧʦʚʽʪʨʷ, ʢʦʨʧʫʩʠ 

ʧʦʚʽʪʨʷʥʠʭ ʬʽʣʴʪʨʽʚ ʪʘ ʽʥʰʽ ʝʣʝʤʝʥʪʠ. 

ʊʦʤʫ ʚ ɭʚʨʦʧʽ, ʦʩʦʙʣʠʚʦ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ, ʥʘ ʩʝʨʽʡʥʽ ʣʝʛʢʦʚʽ ʘʚʪʦʤʦʙʽʣʽ, 

ʥʘʧʨʠʢʣʘʜ Renault ʽ Volvo ʚʩʪʘʥʦʚʣʶʶʪʴ ʚʠʢʣʶʯʥʦ ʩʠʩʪʝʤʠ 4-ʛʦ ʧʦʢʦʣʽʥʥʷ. 

ɹʽʣʴʰ ʪʦʛʦ, ʙʽʣʴʰʽʩʪʴ ʩʫʯʘʩʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʦʩʦʙʣʠʚʦ ʟ ʩʠʩʪʝʤʦʶ ʙʦʨʪʦʚʠʡ 

ʩʘʤʦʜʽʘʛʥʦʩʪʠʢʠ (OBD), ʤʦʞʫʪʴ ʙʫʪʠ ʦʩʥʘʱʝʥʽ ʪʽʣʴʢʠ ʩʠʩʪʝʤʘʤʠ 4-ʛʦ ʧʦʢʦʣʽʥʥʷ. 

ʍʘʨʘʢʪʝʨ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʥʘ ʛʘʟʽ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʚʠʛʫʥʦʤ, ʱʦ ʧʨʘʮʶʻ ʥʘ 

ʙʝʥʟʠʥʽ ʟʘʣʠʰʘʻʪʴʩʷ ʪʦʡ ʞʝ, ʷʢʱʦ ʥʝ ʚʚʘʞʘʪʠ ʥʝʚʝʣʠʢʫ ʚʪʨʘʪʫ ʧʦʪʫʞʥʦʩʪʽ ʽ 

ʜʝʷʢʝ ʧʦʛʽʨʰʝʥʥʷ ʜʠʥʘʤʽʢʠ ʘʚʪʦʤʦʙʽʣʷ ʧʨʠ ʨʦʟʛʦʥʽ ʽ ʥʘ ʧʽʜʡʦʤʽ. 

ɽʢʩʧʣʫʘʪʘʮʽʷ ʘʚʪʦʤʦʙʽʣʷ, ʦʙʣʘʜʥʘʥʦʛʦ ʛʘʟʦʙʘʣʦʥʥʦʾ ʘʧʘʨʘʪʫʨʦʶ, ʥʝʟʥʘʯʥʦ 

ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʟʚʠʯʘʡʥʦʛʦ, ʧʨʦʪʝ ʚʣʘʩʥʠʢʘʤ ʪʘʢʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʩʣʽʜ ʟʥʘʪʠ 

ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʘʟʦʚʦʛʦ ʧʘʣʠʚʘ. ɯʩʥʫʶʯʘ ʚ ʩʝʨʝʜʦʚʠʱʽ ʚʣʘʩʥʠʢʽʚ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʜʫʤʢʫ, ʱʦ ʛʘʟʦʚʘ ʩʠʩʪʝʤʘ ʞʠʚʣʝʥʥʷ ʥʝʙʝʟʧʝʯʥʘ, 

ʤʦʞʝ ʧʦʰʢʦʜʠʪʠ ʜʚʠʛʫʥ, ʟʥʠʟʠʪʠ ʡʦʛʦ ʧʦʪʫʞʥʽʩʪʴ, ʤʦʪʦʨʝʩʫʨʩ ʽ ʟʙʽʣʴʰʠʪʠ 

ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ ʥʘʩʪʽʣʴʢʠ, ʱʦ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʘʟʫ 

ʟʚʝʜʝʪʴʩʷ ʜʦ ʥʫʣʷ, ʧʦʚʥʽʩʪʶ ʩʧʨʦʩʪʦʚʫʻʪʴʩʷ ʧʨʘʢʪʠʢʦʶ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʪʝʭʥʽʢʠ, ʦʩʥʘʱʝʥʦʾ ʛʘʟʦʚʠʤʠ ʧʘʣʠʚʥʠʤʠ ʫʩʪʘʥʦʚʢʘʤʠ. 
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ʇɯɼɺʀʑɽʅʅʗ ɽʌɽʂʊʀɺʅʆʉʊɯ ɽʂʉʇʃʋɸʊɸʎɯɰ ɿɸʉʆɹɯɺ 
ʊʈɸʅʉʇʆʈʊʋ ʊɸ ɰʍ ʌʋʅʂʎɯʆʅɸʃʔʅʀʍ ʉʀʉʊɽʄ, 

ʂʆʅɺɽʈʊʆɺɸʅʀʍ ɼʃʗ ʈʆɹʆʊʀ ʅɸ ʇʈʀʈʆɼʅʆʄʋ ɻɸɿɯ 
 

ʄʘʥʦʡʣʦ ɺ.ʄ., ʢ.ʪ.ʥ., ʜʦʮ. 
(ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʽʤʝʥʽ ʇʝʪʨʘ ɺʘʩʠʣʝʥʢʘ) 
 

ʅʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʤ ʥʘʧʨʷʤʢʦʤ ʨʦʟʚʠʪʢʫ ʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 
ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʻ ʢʦʥʚʝʨʪʘʮʽʷ ʜʠʟʝʣʴʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ (ʊɿ) ʚ 
ʛʘʟʦʙʘʣʦʥʥʽ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ (ɸʊɿ). ʇʨʠ ʮʴʦʤʫ ʚʠʨʽʰʫʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ 
ʧʨʦʙʣʝʤʘ ʟʙʝʨʝʞʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ, ʧʦʣʽʧʰʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ ʪʘ 
ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʷʢʘ ʥʝ ʚʠʤʘʛʘʻ ʟʤʽʥʠ ʚʫʟʣʽʚ ʪʨʘʥʩʤʽʩʽʾ 
ʊɿ ʚ ʮʽʣʦʤʫ. ɺʫʟʣʠ ʽ ʘʛʨʝʛʘʪʠ ɸʊɿ ʧʽʜʜʘʶʪʴʩʷ ʥʝʟʥʘʯʥʽʡ ʤʦʜʝʨʥʽʟʘʮʽʾ, 
ʧʦʚ'ʷʟʘʥʦʶ ʟʽ ʟʘʤʽʥʦʶ ʧʘʣʠʚʥʠʭ ʙʘʢʽʚ ʽ ʘʨʤʘʪʫʨʠ ʥʘ ʛʘʟʦʙʘʣʦʥʥʝ ʦʙʣʘʜʥʘʥʥʷ 
(ɻɹʆ), ʘ ʢʦʥʚʝʨʪʘʮʽʾ, ʚ ʦʩʥʦʚʥʦʤʫ, ʧʽʜʣʷʛʘʻ ʪʽʣʴʢʠ ʥʘʚʽʩʥʝ ʦʙʣʘʜʥʘʥʥʷ ʩʠʩʪʝʤ 
ʧʦʜʘʯʽ ʧʦʚʽʪʨʷ, ʛʘʟʫ ʽ ʟʘʧʘʣʶʚʘʥʥʷ ʜʚʠʛʫʥʽʚ ʊɿ. 

ʆʜʥʘʢ, ʫ ʬʘʭʽʚʮʽʚ ʥʘ ʝʪʘʧʽ ʢʦʥʚʝʨʪʘʮʽʾ ʊɿ ʚʠʥʠʢʘʶʪʴ ʪʨʫʜʥʦʱʽ ʧʨʠ ʚʠʙʦʨʽ ʟ 
ʜʝʢʽʣʴʢʦʭ ʚʘʨʽʘʥʪʽʚ ʩʭʝʤ, ʥʘʡʢʨʘʱʦʾ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʩʭʝʤʠ ʚʫʟʣʽʚ ʽ ʘʛʨʝʛʘʪʽʚ 
ʩʠʩʪʝʤ ɼɺɿ, ʷʢʘ ʙ ʟʘʙʝʟʧʝʯʠʣʘ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ɸʊɿ ʥʘʡʙʽʣʴʰ ʚʠʩʦʢʽ 
ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʽ ʪʘ ʝʢʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ. ʇʨʦʝʢʪʫʚʘʣʴʥʠʢʠ ʥʘ ʩʪʘʜʽʾ 
ʢʦʥʚʝʨʪʘʮʽʾ ʜʠʟʝʣʴʥʠʭ ʊɿ ʚ ʛʘʟʦʙʘʣʦʥʥʽ ɸʊɿ, ʥʝ ʤʘʶʪʴ ʚ ʩʚʦʻʤʫ ʨʦʟʧʦʨʷʜʞʝʥʥʽ 
ʜʦʩʪʘʪʥʴʦ ʝʬʝʢʪʠʚʥʠʭ ʤʝʪʦʜʽʚ ʽ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʠʭ 
ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʚʞʝ ʨʦʟʨʦʙʣʝʥʠʭ, ʘ ʪʘʢʦʞ ʧʨʠ ʢʦʥʩʪʨʫʶʚʘʥʥʽ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʭ 
ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ (ʧʦʚʽʪʨʦʧʦʩʪʘʯʘʥʥʷ, ʧʦʜʘʯʽ ʧʘʣʠʚʘ ʽ ʟʘʧʘʣʶʚʘʥʥʷ), ʷʢʽ ʙ 
ʟʘʙʝʟʧʝʯʠʣʠ ʤʘʢʩʠʤʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʾ ʨʦʙʦʪʠ ʪʝʧʣʦʚʠʭ ʜʚʠʛʫʥʽʚ ʚ 
ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘʩʦʙʽʚ ʪʨʘʥʩʧʦʨʪʫ. 

ʆʜʥʠʤ ʟ ʥʘʧʨʷʤʢʽʚ ʨʝʘʣʽʟʘʮʽʾ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʽʘʛʥʦʩʪʠʯʥʦʾ 
ʽʥʬʦʨʤʘʮʽʾ, ʦʪʨʠʤʘʥʦʾ ʧʨʠ ʚʠʚʯʝʥʥʽ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ (ʊʉ) 
ʢʦʥʚʝʨʪʦʚʘʥʠʭ ʊɿ. ʎʽ ʧʘʨʘʤʝʪʨʠ ʻ ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʪʝʭʥʽʯʥʦʛʦ 
ʩʪʘʥʫ ʢʦʥʚʝʨʪʦʚʘʥʠʭ ʊɿ ʥʘ ʩʪʘʜʽʷʭ ʢʦʥʚʝʨʪʘʮʽʾ, ʧʨʦʝʢʪʫʚʘʥʥʷ ʽ ʝʢʩʧʣʫʘʪʘʮʽʾ 
ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. 

ɼʨʫʛʠʤ ʥʘʧʨʷʤʢʦʤ ʨʝʘʣʽʟʘʮʽʾ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʻ ʨʦʟʨʦʙʢʘ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 
ʦʧʠʩʫ ʧʦʚʝʜʽʥʢʠ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʘʨʥʠʭ ʣʘʥʦʢ ʊʉ, ʘ ʪʘʢʦʞ ʩʘʤʦʛʦ ʊɿ, ʱʦ 
ʙʘʟʫʻʪʴʩʷ ʥʘ ʤʝʪʦʜʘʭ ʤʘʣʠʭ ʚʽʜʭʠʣʝʥʴ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʨʽʚʥʷʥʴ. ɼʣʷ 
ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʦʧʠʩʫ ʧʦʚʝʜʽʥʢʠ ʩʢʣʘʜʥʠʭ ʪʝʭʥʽʯʥʠʭ ʩʠʩʪʝʤ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 
ʧʨʷʤʝ ʽ ʟʚʦʨʦʪʥʝ ʧʝʨʝʪʚʦʨʝʥʥʷ ʃʘʧʣʘʩʘ. ʎʝ ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʠʡ ʤʝʪʦʜ ʜʣʷ 
ʢʦʤʧʣʝʢʩʥʦʛʦ ʚʠʨʽʰʝʥʥʷ ʪʘʢʦʾ ʚʘʞʣʠʚʦʾ ʥʘʫʢʦʚʦʾ ʧʨʦʙʣʝʤʠ ʦʧʪʠʤʽʟʘʮʽʡʥʦʛʦ 
ʚʠʙʦʨʫ ʥʘʡʙʽʣʴʰ ʙʘʞʘʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ ʊɿ, ʥʘ ʝʪʘʧʘʭ ʢʦʥʚʝʨʪʘʮʽʾ 
ʜʠʟʝʣʴʥʠʭ ɸʊɿ, ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘ ʛʘʟʦʚʦʤʫ ʧʘʣʠʚʽ. 

ʉʫʢʫʧʥʽʩʪʴ ʪʝʦʨʝʪʠʯʥʦ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʝʥʠʭ 
ʧʦʣʦʞʝʥʴ ʽ ʧʽʜʭʦʜʽʚ ʜʦʟʚʦʣʠʣʠ ʨʦʟʨʦʙʠʪʠ ʥʦʚʽ ʜʽʘʛʥʦʩʪʠʯʥʽ ʤʝʪʦʜʠ, ʷʢʽ 
ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʨʽʰʝʥʥʷ ʥʘʡʚʘʞʣʠʚʽʰʦʾ ʧʨʠʢʣʘʜʥʦʾ ʧʨʦʙʣʝʤʠ ʧʽʜʚʠʱʝʥʥʷ 
ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʩʦʙʽʚ ʪʨʘʥʩʧʦʨʪʫ ʽ ʾʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ, ʢʦʥʚʝʨʪʦʚʘʥʠʭ 
ʜʣʷ ʨʦʙʦʪʠ ʥʘ ʧʨʠʨʦʜʥʦʤʫ ʛʘʟʽ. 
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ʆʎɯʅʂɸ ʉʊɸʅʋ ɯ ʋʄʆɺ ʈʋʍʋ ʂʆʃɯʉʅʀʍ ʄɸʐʀʅ 

 

ʇʦʣʷʰʝʥʢʦ ʉ.ʆ., ʢ.ʪ.ʥ., ʜʦʮ. 

(ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʽʤʝʥʽ ʇʝʪʨʘ ɺʘʩʠʣʝʥʢʘ) 

 

ʂʝʨʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʝʤ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʜʦ ʟʘʤʝʪʽʚ ʚ ʧʨʦʮʝʩʽ 

ʛʘʣʴʤʫʚʘʥʥʷ ʥʝʨʦʟʨʠʚʥʦ ʧʦʚ'ʷʟʘʥʽ ʟ ʙʝʟʧʝʨʝʨʚʥʦʶ ʦʮʽʥʢʦʶ, ʷʢ ʡʦʛʦ ʩʪʘʥʫ, ʷʢ 

ʢʦʣʽʩʥʦʾ ʤʘʰʠʥʠ, ʪʘʢ ʽ ʫʤʦʚ, ʩʝʨʝʜʦʚʠʱʘ ʨʫʭʫ. ʅʝʦʙʭʽʜʥʠʡ ʢʦʤʧʣʝʢʩʥʠʡ 

ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʦ ʪʘʢʦʾ ʦʮʽʥʢʠ. ɺʣʘʩʥʝ, ʦʮʽʥʢʘ ʚ ʜʠʥʘʤʽʮʽ ʩʪʘʥʫ ʢʦʣʽʩʥʦʾ 

ʤʘʰʠʥʠ ʻ ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʧʨʦʮʝʩʦʤ. ʈʦʟʛʣʷʥʝʤʦ ʮʝʡ ʧʨʦʮʝʩ ʟ ʧʦʟʠʮʽʡ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʦʨʽʾ ʫʧʨʘʚʣʽʥʥʷ [1, 2]. ʅʘ ʮʽʡ ʦʩʥʦʚʽ ʨʦʟʛʣʷʥʝʤʦ ʦʮʽʥʢʫ 

ʢʦʣʽʩʥʦʾ ʤʘʰʠʥʠ, ʫʤʦʚ ʽ ʩʝʨʝʜʦʚʠʱʘ ʨʫʭʫ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʾʭ 

ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ. ʆʮʽʥʢʘ q(t) ʫʤʦʚ ʨʫʭʫ ʽ ʚʣʘʩʥʝ ʨʫʭ ʢʦʣʽʩʥʦʾ 

ʤʘʰʠʥʠ (ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ) ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʘʢʠʤ ʦʧʝʨʘʮʽʡʥʠʤ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ: ]),([)( tlhQtq = , ʜʝ h(l) ï ʜʠʥʘʤʽʯʥʘ ʬʫʥʢʮʽʷ ʪʦ ʘʨʛʫʤʝʥʪʫ l, 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʯʘʩʽ t ʚ ʯʘʩʦʚʦʤʫ ʧʨʦʩʪʦʨʽ ʊ3. 

ʊʦʜʽ ʦʧʝʨʘʪʦʨʥʘ ʩʭʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ ʩʠʩʪʝʤʠ ʤʘʪʠʤʝ ʚʠʛʣʷʜ, ʥʘʚʝʜʝʥʠʡ ʥʘ 

ʨʠʩ.1. 

 

ʈ H Q V(t) 
x(t) 

h(l) 

z(t) 

 

y(t) 
q(t) 

 

ʈʠʩʫʥʦʢ 1 ï ʆʧʝʨʘʮʽʡʥʘ ʩʭʝʤʘ 

 

ʅʘ ʩʭʝʤʽ ʨʽʩ. 1: ʈ ï ʦʧʝʨʘʪʦʨ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʠʛʥʘʣʽʚ 

(ʩʚʦʻʨʽʜʥʠʡ ʪʝʩʪʝʨ ï "ʧʨʦʙʥʘ ʢʫʣʷ"), ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʩʢʘʥʫʚʘʥʥʷ ʚ ʯʘʩʦʚʦʤʫ 

ʧʨʦʩʪʦʨʽ ʊ ʧʦ ʧʨʦʪʷʞʥʦʩʪʽ l, ʚʠʭʦʜʷʯʠ ʟ ʚʧʣʠʚʫ ʥʘ ʛʝʦʤʝʪʨʽʶ S, ʧʨʦʮʝʩʫ 

ʚʟʘʻʤʦʜʽʾ ʢʦʣʽʩʥʦʾ ʤʘʰʠʥʠ ʟ ʜʦʨʦʛʦʶ. ʆʧʝʨʘʪʦʨ ʈ ʧʦ ʩʫʪʽ ʻ ʦʧʝʨʘʪʦʨʦʤ ʟ 

ʧʘʤ'ʷʪʪʶ, ʪʦʤʫ ʱʦ ʫ ʟʘʟʥʘʯʝʥʽʡ ʧʦʩʪʘʥʦʚʮʽ ʚʘʞʣʠʚʦ ʥʝ ʧʨʦʩʪʦ ʚʠʟʥʘʯʝʥʥʷ ʘʙʦ 

ʦʮʽʥʢʘ h(l) ʚ ʪʦʯʮʽ l=l i ʚ ʪʦʯʮʽ s =si ʽ ʤʦʤʝʥʪ ʯʘʩʫ tiÍT, ʘ ʘʥʘʣʽʟ ʘʥʩʘʤʙʣʶ 

ʟʥʘʯʝʥʴ {x(t), y(t), z(t)} ʥʘ ʙʝʟʣʽʯʽ ʚʽʜʣʽʢʽʚ ʍj ʟʽ ʩʚʦʻʶ "ʚʘʛʦʶ" ʄi ʘʙʦ ʢʦʝʬʽʮʽʻʥʪʘ 

(ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʬʫʥʢʮʽʡ) ʧʝʨʝʚʘʛʫ ʪʘʢʠʡ, ʱʦ ʚʽʜʧʦʚʽʜʥʘ ʧʨʦʮʝʜʫʨʘ 

ʩʢʘʥʫʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʜʦʨʦʛʠ ʜʣʷ l=l i ʙʫʜʝ ʚʠʛʣʷʜʘʪʠ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 
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ʊʦʜʽ ʜʣʷ ʧʨʦʮʝʜʫʨʠ ʩʢʘʥʫʚʘʥʥʷ ʽ ʦʮʽʥʢʠ ʩʪʘʥʫ ʫʤʦʚ ʨʫʭʫ ʽ ʢʦʣʽʩʥʦʾ ʤʘʰʠʥʠ 
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ɺʠʭʦʜʷʯʠ ʟ ʥʘʚʝʜʝʥʠʭ ʚʠʱʝ ʦʧʝʨʘʮʽʡʥʠʭ ʩʧʽʚʚʽʜʥʦʰʝʥʴ ʽ ʧʨʝʜʩʪʘʚʣʝʥʦʾ 

ʩʭʝʤʠ (ʨʠʩ. 1) ʩʢʣʘʜʥʝ ʟʚʦʨʦʪʥʝ ʈ ʧʝʨʝʪʚʦʨʝʥʥʷ ʈs
-1
 ʚʠʟʥʘʯʘʻ ʨʝʢʫʨʩʠʚʥʫ 

ʧʨʦʮʝʜʫʨʫ ʘʥʘʣʽʟʫ ʘʥʩʘʤʙʣʶ ʟʥʘʯʝʥʴ {x(t), y(t), z(t)}. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʮʝʩʫ 

ʤʦʥʽʪʦʨʠʥʛʫ ʨʫʭʫ ʢʦʣʽʩʥʦʾ ʤʘʰʠʥʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʪʠʧʫ 

ʦʧʝʨʘʪʦʨʘ ʟ ʧʘʤ'ʷʪʪʶ ʧʦ ʧʨʦʩʪʦʨʦʚʦ-ʪʠʤʯʘʩʦʚʠʤ ʦʮʽʥʢʘʤʠ ʽ ʧʨʦʮʝʩʫ ʨʝʻʩʪʨʘʮʽʾ 

ʜʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʭʝʤʠ, ʥʘʚʝʜʝʥʦʾ ʥʘ ʨʠʩ.1. ɺʣʘʩʥʝ ʧʨʦʮʝʩ ʩʪʝʞʝʥʥʷ ʥʝ 

ʦʙʤʝʞʠʪʴʩʷ ʦʮʽʥʢʦʶ ʦʜʥʽʻʾ ʪʦʯʢʠ ʧʣʘʥʫ - ʧʨʦʬʽʣʶ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʜʦʨʦʛʠ. 

ʅʝʦʙʭʽʜʥʦ ʚʠʤʽʨ ʙʝʟʣʽʯʽ ʟʥʘʯʝʥʴ {xi} ʦʮʽʥʶʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʫ ʯʘʩʽ ʽ ʧʨʦʩʪʦʨʽ, 

ʪʦʙʪʦ ʟʘ ʯʘʩʦʤ ti ʧʨʦʪʷʞʝʥʥʦʩʪʽ l i ʽ ʧʦʧʝʨʝʯʥʠʤ ʧʝʨʝʨʽʟʦʤ si. ɺʠʟʥʘʯʠʤʦ ʮʝ 

ʟʘʚʜʘʥʥʷ ʷʢ ʟʘʚʜʘʥʥʷ ʚʽʜʣʽʢʽʚ h(n), ʜʝ n- ʥʦʤʝʨ ʚʽʜʣʽʢʫ. 

ɺʽʜʟʥʘʯʠʤʦ, ʱʦ ʬʽʟʠʯʥʦ ʤʦʥʽʪʦʨʠʥʛ ʧʝʨʝʜʙʘʯʘʻ ʥʘʷʚʥʽʩʪʴ ʩʧʝʮʽʘʣʴʥʦʾ 

ʘʧʘʨʘʪʫʨʠ, ʚʠʤʽʨʶʚʘʣʴʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʘ ʟʜʽʡʩʥʶʻ ʩʢʘʥʫʚʘʥʥʷ ʧʦʚʝʨʭʥʽ 

ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʜʦʨʦʛʠ, ʘ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʩʝʨʝʜʦʚʠʱʘ ʨʫʭʫ ʢʦʣʽʩʥʦʾ 

ʤʘʰʠʥʠ, ʷʢ ʧʨʘʚʠʣʦ, ʥʘ ʦʩʥʦʚʽ ʥʝʧʨʷʤʠʭ ʚʠʤʽʨʶʚʘʥʴ. ʅʘʚʝʜʝʥʽ ʦʧʝʨʘʪʦʨʥʽ 

ʧʝʨʝʪʚʦʨʝʥʥʷ ʦʧʠʩʫʶʪʴ ʜʠʥʘʤʽʢʫ ʨʫʭʫ ʢʦʣʽʩʥʦʾ ʤʘʰʠʥʠ ʧʦ ʟʥʘʯʝʥʥʷʤ 

ʨʝʻʩʪʨʦʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ʊʘʢʘ ʩʠʩʪʝʤʘ ʦʧʠʩʫ ʟʘʩʥʦʚʘʥʘ ʥʘ ʧʨʠʧʫʱʝʥʥʽ 

ʣʽʥʽʡʥʦʩʪʽ ʽ ʩʪʘʣʦʩʪʽ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʜʦʧʫʩʪʠʤʦ ʧʨʠ ʘʥʘʣʽʟʽ ʤʘʣʠʭ 

ʟʙʽʣʴʰʝʥʴ. ʊʦʜʽ ʜʣʷ ʥʝʾ ʜʦʩʷʞʥʽ ʫʤʦʚʠ ʬʽʟʠʯʥʦʾ ʤʦʞʣʠʚʦʩʪʽ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʠʤ ʽ 

ʩʪʽʡʢʦʩʪʽ ʧʨʦʮʝʩʫ ʨʝʻʩʪʨʘʮʽʾ ʜʘʥʠʭ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʇʝʪʨʦʚ ɹ.ʅ., ʇʝʪʨʦʚ ɺ.ɺ. ʠ ʜʨ. ʅʘʯʘʣʘ ʠʥʬʦʨʤʘʮʠʦʥʥʦʡ ʪʝʦʨʠʠ 

ʫʧʨʘʚʣʝʥʠʷ // ʊʝʭʥʠʯʝʩʢʘʷ ʢʠʙʝʨʥʝʪʠʢʘ. ï ʄ.:ɺʀʅʀʊʀ, 1972. ï ʉ.5-128. 

2. ɸʣʝʢʩʝʝʚ ɺ.ʆ. ʀʥʬʦʨʤʘʮʠʦʥʥʳʡ ʘʥʘʣʠʟ ʠ ʩʠʥʪʝʟ ʤʝʭʘʪʨʦʥʥʳʭ ʩʠʩʪʝʤ // 

ɺʝʩʪʥʠʢ ʍɻɸɼʊʋ/ʉʙ. ʥʘʫʯ. ʪʨ. ï ʍʘʨʴʢʦʚ. ï ɺʳʧ. 12-13. ï 2000. ï ʉ.199-201. 
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ʋɼʂ 629.114.4 

 

ʇɯɼɺʀʑɽʅʅʗ ɽʂʉʇʃʋɸʊɸʎɯʁʅʀʍ ʇʆʂɸɿʅʀʂɯɺ ɸɺʊʆʄʆɹɯʃʗ 

ʂʈɸɿ-65055 ɿɸ ʈɸʍʋʅʆʂ ʋɼʆʉʂʆʅɸʃɽʅʅʗ ʇɸʈɸʄɽʊʈɯɺ ɼɺʀɻʋʅɸ 

 

ʇʦʣʷʰʝʥʢʦ ʉ.ʆ., ʢ.ʪ.ʥ., ʜʦʮ. 

(ʍʘʨʢʽʚʩʴʢʽʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʽʤʝʥʽ ʇʝʪʨʘ ɺʘʩʠʣʝʥʢʘ) 

 

ʆʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʧʨʦʙʣʝʤ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʘʚʪʦʪʨʘʢʪʦʨʥʦʛʦ ʪʠʧʫ ʻ ʧʨʦʙʣʝʤʘ ʟʙʽʣʴʰʝʥʥʷ ʪʝʭʥʽʯʥʠʭ 

ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʫ. ʗʢʱʦ ʥʝ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʧʠʪʘʥʥʷ ʦʨʛʘʥʽʟʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʨʦʙʽʪ ʽ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʤʦʙʽʣʴʥʦʾ ʪʝʭʥʽʢʠ, ʪʦ ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ 

ʟʘʙʝʟʧʝʯʫʻ ʧʦʣʽʧʰʝʥʥʷ ʧʨʘʢʪʠʯʥʦ ʫʩʽʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʽ ʱʦ ʻ 

ʦʩʦʙʣʠʚʠʤ ï ʧʽʜʚʠʱʫʻʪʴʩʷ ʚʠʜʘʪʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʽ ʟʤʝʥʰʫʻʪʴʩʷ 

ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʝʨʝʚʝʟʝʥʴ. ʇʨʘʢʪʠʢʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʪʦʪʨʘʢʪʦʨʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ ʩʚʽʜʯʠʪʴ ʟʘ ʪʝ, ʱʦ ʦʩʥʦʚʥʠʤʠ ʬʘʢʪʦʨʘʤʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʰʚʠʜʢʽʩʪʴ 

ʨʫʭʫ ʤʘʰʠʥʠ ʻ ʩʪʘʥ ʜʦʨʦʛʠ ʽ ʨʝʞʠʤʠ ʨʦʙʦʪʠ ʾʾ ʤʦʪʦʨʥʦ ï ʪʨʘʥʩʤʽʩʽʡʥʦʾ 

ʫʩʪʘʥʦʚʢʠ.  

ʆʩʥʦʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʫʤʦʚ ʚʠʢʦʥʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʨʦʙʽʪ ʻ ʜʦʨʦʞʥʽ 

ʫʤʦʚʠ. ɺʟʘʛʘʣʽ ʚʦʥʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʝʣʝʤʝʥʪʘʤʠ ʧʨʦʬʽʣʶ ʪʘ ʧʣʘʥʫ, ʨʝʣʴʻʬʦʤ 

ʤʽʩʮʝʚʦʩʪʽ, ʚʠʜʦʤ ʧʦʢʨʠʪʪʷ ʪʘ ʨʝʞʠʤʘʤʠ ʨʫʭʫ.  

ɸʥʘʣʽʪʠʯʥʠʡ ʨʦʟʨʘʭʫʥʦʢ ʨʝʞʠʤʽʚ ʨʫʭʫ ʚ ʨʽʟʥʠʭ ʜʦʨʦʞʥʽʭ ʫʤʦʚʘʭ 

ʧʨʦʚʦʜʠʚʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʽʚʥʷʥʥʷ ʪʷʛʦʚʦʛʦ ʙʘʣʘʥʩʫ. ʈʦʟʨʘʭʫʥʢʦʚʽ 

ʧʘʨʘʤʝʪʨʠ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʫʭ ʘʚʪʦʤʦʙʽʣʷ ʪʠʧʫ ʂʨɸɿ 

ʥʘ ʜʦʨʦʟʽ ʟ ʧʝʚʥʠʤ ʦʧʦʨʦʤ ʽ ʥʘ ʟʘʜʘʥʦʾ ʰʚʠʜʢʦʩʪʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʽʩʥʫʶʯʠʤ 

ʫʷʚʣʝʥʥʷʤ ʧʨʦ ʨʦʙʦʪʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ï ʙʽʣʴʰ ñʚʘʞʢʽò ʜʦʨʦʞʥʽ ʫʤʦʚʠ ʽ 

ʙʽʣʴʰ ʚʠʩʦʢʽ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʚʠʤʘʛʘʶʪʴ ʽ ʙʽʣʴʰʠʭ ʟʥʘʯʥʠʭ ʧʦʪʫʞʥʦʩʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʜʚʠʛʫʥʘ. ʊʘʢ ʨʫʭ ʘʚʪʦʤʦʙʽʣʷ ʟ ʧʦʚʥʠʤ ʚʘʛʦʚʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʟʽ 

ʰʚʠʜʢʽʩʪʶ V = 10 ʤ/ʩ ʥʘ ʜʦʨʦʟʽ, ʷʢʘ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʦʧʦʨʦʤ y= 0,05, 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʨʦʙʦʪʦʶ ʜʚʠʛʫʥʘ ʗʄɿ-238 ʥʘ ʨʝʞʠʤʽ ʟʦʚʥʽʰʥʴʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʱʦ ʻ ʙʣʠʟʴʢʠʤ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ ʄʜ å 1,0 

ʢʅĀʤ. ñʇʦʣʝʛʰʝʥʥʷò ʜʦʨʦʛʠ ʜʦ y< 0,05, ʪʘʢ ʽ ʟʙʽʣʴʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʤʦʞʝ 

ʚʞʝ ʟʘʙʝʟʧʝʯʫʚʘʪʠʩʷ ʨʝʞʠʤʘʤʠ ʯʘʩʪʢʦʚʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɻʨʘʥʠʯʥʠʤʠ 

ʨʝʞʠʤʘʤʠ ʜʣʷ ʜʚʠʛʫʥʘ ʪʠʧʫ ʗʄɿ-238 ʥʘʚʽʪʴ ʧʦ ʜʦʨʦʟʽ ʽʟ ʨʽʚʥʝʤ ʦʧʦʨʫ ï y = 

0,02, ʻ ʨʝʞʠʤʠ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʷ ʽʟ ʰʚʠʜʢʽʩʪʶ V å 20 ʤ/ʩ. ʆʪʞʝ, ʷʢʽʩʥʠʡ 

ʚʟʘʻʤʦʟʚôʷʟʦʢ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ ʜʚʠʛʫʥʘ ʽ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʷ ʻ 

ʜʦʩʪʘʪʥʴʦ ʦʯʝʚʠʜʥʠʤ. ʊʝʤʧ ʟʨʦʩʪʘʥʥʷ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ ʜʚʠʛʫʥʘ ʧʦ ʤʽʨʽ 

ʟʙʽʣʴʰʝʥʥʷ ʩʫʤʘʨʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ʦʧʦʨʫ ʜʦʨʦʛʠ ʻ ʤʘʡʞʝ ʦʜʥʘʢʦʚʠʤ ʽ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ. 
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ʋɼʂ 621.484. 621.59 

 

ʊʈɸʅʉʇʆʈʊʅɯ ɿɸʉʆɹʀ, ʑʆ ʇʈɸʎʖʖʊʔ ʅɸ ʈɯɼʂʆʄʋ ɸɿʆʊɯ 

 

ʇʦʣʷʰʝʥʢʦ ʉ.ʆ., ʢ.ʪ.ʥ., ʜʦʮ. 

(ʍʘʨʢʽʚʩʴʢʽʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʽʤʝʥʽ ʇʝʪʨʘ ɺʘʩʠʣʝʥʢʘ) 

 
ʗʢ ʚʽʜʦʤʦ, ʘʚʪʦʪʨʘʥʩʧʦʨʪ ʟ ʜʚʠʛʫʥʘʤʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʷʥʥʷ (ɼɺɿ) ʥʘ 

ʩʴʦʛʦʜʥʽ ʻ ʛʦʣʦʚʥʠʤ ʟʘʙʨʫʜʥʶʚʘʯʝʤ ʘʪʤʦʩʬʝʨʠ ʚʝʣʠʢʠʭ ʤʽʩʪ. ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʡ ʽʥʰʽ ʽʩʪʦʪʥʽ ʧʨʦʙʣʝʤʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʝʢʩʧʣʫʘʪʘʮʽʻʶ 

ʪʨʘʜʠʮʽʡʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʟ ɼɺɿ, - ʛʣʦʙʘʣʴʥʝ ʧʦʪʝʧʣʽʥʥʷ ʢʣʽʤʘʪʫ ʥʘ ʧʣʘʥʝʪʽ, ʷʢʝ 

ʟʘʛʨʦʞʫʻ ʪʘʥʝʥʥʷʤ ʣʴʦʜʽʚ ʥʘ ʧʦʣʶʩʘʭ ʽ ʟʘʪʦʧʣʝʥʥʷʤ ʚʝʣʠʢʠʭ ʪʝʨʠʪʦʨʽʡ, 

ʟʨʦʩʪʘʶʯʘ ʚʘʨʪʽʩʪʴ ʚʠʜʦʙʫʪʢʫ ʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʥʘʬʪʠ ʽ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ, 

ʦʙʤʝʞʝʥʽ ʾʭ ʟʘʧʘʩʠ, ʝʢʦʥʦʤʽʯʥʘ ʟʘʣʝʞʥʽʩʪʴ ʜʝʷʢʠʭ ʜʝʨʞʘʚ ʚʽʜ ʢʨʘʾʥ-ʝʢʩʧʦʨʪʝʨʽʚ 

ʧʘʣʠʚʘ. 

ʇʦʰʫʢ ʰʣʷʭʽʚ ʩʪʚʦʨʝʥʥʷ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʜʞʝʨʝʣʘ ʝʥʝʨʛʽʾ, ʧʨʠʚʽʚ ʚ ʦʩʪʘʥʥʽ ʢʽʣʴʢʘ ʨʦʢʽʚ ʜʦ ʨʦʟʨʦʙʢʠ 

ʧʝʨʰʠʭ ʟʨʘʟʢʽʚ ʢʨʽʦʛʝʥʥʠʭ (ʥʠʟʴʢʦʪʝʤʧʝʨʘʪʫʨʥʠʭ) ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʩʪʠʤʫʣʶʚʘʚ ʾʭ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʋʢʨʘʾʥʽ. ʆʩʥʦʚʥʘ ʧʝʨʝʚʘʛʘ ʢʨʽʦʘʚʪʦʤʦʙʽʣʷ ï ʡʦʛʦ ʘʙʩʦʣʶʪʥʘ 

ʝʢʦʣʦʛʽʯʥʘ ʯʠʩʪʦʪʘ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʚʠʢʦʨʠʩʪʦʚʫʻ ʚ ʷʢʦʩʪʽ ʨʦʙʦʯʦʛʦ ʪʽʣʘ 

ʥʝʰʢʽʜʣʠʚʠʡ ʽ ʭʽʤʽʯʥʦ ʥʝʡʪʨʘʣʴʥʠʡ ʛʘʟ ʘʟʦʪ, ʷʢʠʡ ʻ ʦʩʥʦʚʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ 

ʥʘʰʦʾ ʘʪʤʦʩʬʝʨʠ. 

ɸʟʦʪ ʚʠʜʘʣʷʻʪʴʩʷ ʟ ʘʪʤʦʩʬʝʨʠ ʜʣʷ ʟʨʽʜʞʝʥʥʷ ʽ ʧʦʚʝʨʪʘʻʪʴʩʷ ʚ ʘʪʤʦʩʬʝʨʫ 

ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʨʦʙʦʯʦʛʦ ʮʠʢʣʫ ʚ ʨʫʭʦʚʽʡ ʫʩʪʘʥʦʚʮʽ ʢʨʽʦʘʚʪʦʤʦʙʽʣʷ. ʇʨʠ 

ʮʴʦʤʫ ʪʝʤʧʝʨʘʪʫʨʘ ʘʟʦʪʫ ʥʝ ʧʝʨʝʚʠʱʫʻ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʙʫʜʴ-ʷʢʦʤʫ ʟ ʜʽʣʷʥʦʢ ʨʦʙʦʯʦʛʦ ʮʠʢʣʫ, ʱʦ ʚʠʢʣʶʯʘʻ ʫʪʚʦʨʝʥʥʷ 

ʰʢʽʜʣʠʚʠʭ ʦʢʩʠʜʽʚ ʘʟʦʪʫ. ɽʥʝʨʛʽʷ ʨʽʜʢʦʛʦ ʘʟʦʪʫ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʪʘʢʦʞ ʚ 

ʛʽʙʨʠʜʥʠʭ ʩʠʩʪʝʤʘʭ, ʟʦʢʨʝʤʘ, ʚ ʝʣʝʢʪʨʦʤʦʙʽʣʷʭ. ɸʚʪʦʤʦʙʽʣʽ ʥʘ ʨʽʜʢʦʤʫ ʘʟʦʪʽ 

ʤʦʞʥʘ ʧʦʨʽʚʥʷʪʠ ʟʘ ʙʘʛʘʪʴʤʘ ʧʘʨʘʤʝʪʨʘʤʠ ʟ ʝʣʝʢʪʨʦʤʦʙʽʣʷʤʠ. ɰʭ ʧʝʨʝʚʘʛʠ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʥʰʠʤʠ ʚʠʜʘʤʠ ʘʚʪʦʤʦʙʽʣʽʚ ʥʘʩʪʫʧʥʽ: ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʝʣʝʢʪʨʦʤʦʙʽʣʽ, 

ʘʚʪʦʤʦʙʽʣʽ ʥʘ ʨʽʜʢʦʤʫ ʘʟʦʪʽ ʤʦʞʫʪʴ ʚ ʢʽʥʮʝʚʦʤʫ ʧʽʜʩʫʤʢʫ ʦʪʨʠʤʫʚʘʪʠ ʝʥʝʨʛʽʶ 

ʚʽʜ ʝʣʝʢʪʨʠʯʥʦʾ ʤʝʨʝʞʽ, ʱʦ ʨʦʙʠʪʴ ʙʽʣʴʰ ʣʝʛʢʦʾ ʟʘʚʜʘʥʥʷ ʫʪʠʣʽʟʘʮʽʾ ʟʘʙʨʫʜʥʝʥʴ, 

ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʜʞʝʨʝʣʘʤʠ ʝʥʝʨʛʽʾ; ʥʝ ʧʦʪʨʽʙʥʦ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʧʘʣʠʚʘ, ʪʘʢ 

ʷʢ ʝʥʝʨʛʽʶ ʘʚʪʦʤʦʙʽʣʽ ʦʪʨʠʤʫʶʪʴ ʚʽʜ ʝʣʝʢʪʨʦʤʝʨʝʞʽ. ʎʝ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ 

ʧʝʚʥʠʡ ʚʠʛʨʘʰ ʫ ʚʘʨʪʦʩʪʽ ʝʥʝʨʛʽʾ ʽ ʟʥʠʟʠʪʠ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʥʘʬʪʦʧʨʦʜʫʢʪʘʤʠ; ʙʽʣʴʰ ʥʠʟʴʢʘ ʚʘʨʪʽʩʪʴ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ; ʤʝʥʰʝ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʧʨʠ ʫʪʠʣʽʟʘʮʽʾ 

ʘʙʦ ʚʽʜʥʦʚʣʝʥʥʽ ʙʘʢʽʚ ʜʣʷ ʨʽʜʢʦʛʦ ʘʟʦʪʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʫʪʠʣʽʟʘʮʽʻʶ ʘʙʦ 

ʚʽʜʥʦʚʣʝʥʥʷʤ ʝʣʝʢʪʨʠʯʥʠʭ ʙʘʪʘʨʝʡ; ʪʨʘʥʩʧʦʨʪʥʠʤ ʟʘʩʦʙʘʤ ʥʘ ʨʽʜʢʦʤʫ ʘʟʦʪʽ ʥʝ 

ʚʣʘʩʪʠʚʽ ʧʨʦʙʣʝʤʠ ʟʥʦʩʫ, ʧʦʚ'ʷʟʘʥʽ ʟ ʝʢʩʧʣʫʘʪʘʮʽʻʶ ʩʠʩʪʝʤ, ʱʦ ʧʨʘʮʶʶʪʴ ʥʘ 

ʝʣʝʢʪʨʠʯʥʠʭ ʘʢʫʤʫʣʷʪʦʨʥʠʭ ʙʘʪʘʨʝʷʭ; ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʟʘʨʷʜʢʦʶ ʝʣʝʢʪʨʠʯʥʠʭ 

ʙʘʪʘʨʝʡ, ʨʝʟʝʨʚʫʘʨʠ ʟ ʨʽʜʢʠʤ ʘʟʦʪʦʤ ʤʦʞʫʪʴ ʟʘʧʦʚʥʶʚʘʪʠʩʷ ʥʘʙʘʛʘʪʦ ʯʘʩʪʽʰʝ ʽ 
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ʰʚʠʜʰʝ; ʩʠʩʪʝʤʠ ʥʘ ʨʽʜʢʦʤʫ ʘʟʦʪʽ ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʚ ʟʚ'ʷʟʮʽ ʟ ʙʝʥʟʠʥʦʚʠʤʠ 

ʘʙʦ ʜʠʟʝʣʴʥʠʤʠ ʜʚʠʛʫʥʘʤʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʾʭ ʪʝʧʣʦ, ʱʦ ʚʽʜʜʘʻʪʴʩʷ ʚ 

ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. 

ʗʢ ʨʦʙʦʯʝ ʪʽʣʦ ʚ ʩʠʣʦʚʽʡ ʫʩʪʘʥʦʚʮʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʤʦʣʝʢʫʣʷʨʥʠʡ ʘʟʦʪ, 

ʷʢʠʡ, ʷʢ ʚʽʜʦʤʦ, ʻ ʭʽʤʽʯʥʦ ʽʥʝʨʪʥʠʤ, ʥʝʛʦʨʶʯʠʤ ʽ ʙʝʟʧʝʯʥʠʤ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʛʘʟʦʤ. ʈʽʜʢʠʡ ʘʟʦʪ (LN2) ʦʪʨʠʤʫʶʪʴ ʟ ʘʪʤʦʩʬʝʨʥʦʛʦ ʧʦʚʽʪʨʷ ʥʘ ʩʧʝʮʽʘʣʴʥʠʭ 

ʧʦʚʽʪʨʦʨʦʟʜʽʣʴʥʠʭ ʫʩʪʘʥʦʚʢʘʭ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʣʝʢʪʨʦʝʥʝʨʛʽʾ (ʚ ʩʝʨʝʜʥʴʦʤʫ ʥʘ 

ʚʠʨʦʙʥʠʮʪʚʦ 1 ʣ LN2 ʧʦʪʨʽʙʥʦ 0,4 ... 1 ʢɺʪȚʛʦʜ.). 

ʇʦ ʟʘʢʽʥʯʝʥʥʶ ʨʦʙʦʯʦʛʦ ʮʠʢʣʫ ʚ ʩʠʣʦʚʽʡ ʫʩʪʘʥʦʚʮʽ ʛʘʟʦʧʦʜʽʙʥʠʡ ʘʟʦʪ 

ʧʦʚʝʨʪʘʻʪʴʩʷ ʚ ʘʪʤʦʩʬʝʨʫ, ʥʝ ʧʦʨʫʰʫʶʯʠ ʨʽʚʥʦʚʘʛʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ. ɹʽʣʴʰ ʥʠʟʴʢʘ ʧʠʪʦʤʘ ʝʥʝʨʛʦʻʤʥʽʩʪʴ ʢʨʠʦʛʝʥʥʦʛʦ ʧʥʝʚʤʦʜʚʠʛʫʥʘ ʫ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ɼɺʉ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʤʘʪʠ ʥʘ ʘʚʪʦʤʦʙʽʣʽ ʚʝʣʠʢʫ ʤʘʩʫ 

ʨʦʙʦʯʦʛʦ ʪʽʣʘ (ʥʘʧʨʠʢʣʘʜ, 200-400 ʢʛ) ʽ ʙʽʣʴʰ ʯʘʩʪʦ ʧʨʦʚʦʜʠʪʠ ʜʦʟʘʧʨʘʚʢʫ ʚ 

ʭʦʜʽ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʇʨʠ ʮʴʦʤʫ ʰʚʠʜʢʽʩʪʴ ʟʘʧʨʘʚʢʠ ʤʦʞʝ ʙʫʪʠ ʧʦʨʽʚʥʷʥʥʦʶ ʟ 

ʪʘʢʦʶ ʞ ʷʢ ʜʣʷ ʙʝʥʟʠʥʫ. ɿʤʽʥʘ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʧʥʝʚʤʦʜʚʠʛʫʥʘ, ʟʙʽʣʴʰʝʥʥʷ ʘʙʦ 

ʟʤʝʥʰʝʥʥʷ ʡʦʛʦ ʧʦʪʫʞʥʦʩʪʽ ʤʦʞʝ ʚʠʢʦʥʫʚʘʪʠʩʷ ʰʣʷʭʦʤ ʟʤʽʥʠ ʪʠʩʢʫ ʛʘʟʫ ʧʨʠ 

ʨʦʙʦʪʽ ʥʘ ʩʪʠʩʥʫʪʦʤʫ ʛʘʟʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʜʫʢʪʦʨʘ, ʘ ʧʨʠ ʨʦʙʦʪʽ ʥʘ ʨʽʜʢʦʤʫ 

ʘʟʦʪʽ ï ʰʣʷʭʦʤ ʜʨʦʩʝʣʶʚʘʥʥʷ ʨʽʜʢʦʛʦ ʘʟʦʪʫ ʚʝʥʪʠʣʝʤ ʚʧʫʩʢʫ ʡʦʛʦ ʚ 

ʛʘʟʠʬʽʢʘʪʦʨ. 

ʆʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʨʽʦʘʚʪʦʤʦʙʽʣʝʡ ʟʘʞʘʜʘʻ ʩʪʚʦʨʝʥʥʷ ʤʝʨʝʞʽ 

ʘʟʦʪʦʟʘʧʨʘʚʥʠʭ ʩʪʘʥʮʽʡ, ʷʢʽ, ʧʨʦʪʝ, ʥʘʚʽʪʴ ʚ ʛʫʩʪʦʥʘʩʝʣʝʥʠʭ ʤʽʩʪʘʭ ʥʝ 

ʟʘʚʜʘʚʘʪʠʤʫʪʴ ʝʢʦʣʦʛʽʯʥʦʛʦ ʟʙʠʪʢʫ. ɺʞʝ ʩʴʦʛʦʜʥʽ ʤʦʞʥʘ ʛʦʚʦʨʠʪʠ ʧʨʦ 

ʝʢʦʥʦʤʽʯʥʫ ʚʠʛʦʜʫ ʢʨʽʦʘʚʪʦʤʦʙʽʣʷ. ɸʟʦʪʥʝ ʧʘʣʠʚʦ ʙʫʜʝ ʢʦʰʪʫʚʘʪʠ ʚ 12 ʨʘʟʽʚ 

ʜʝʰʝʚʰʝ, ʥʽʞ ʙʝʥʟʠʥ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʝʣʝʢʪʨʦʝʥʝʨʛʽʶ ʧʨʠ ʡʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʽ. 

ʗʢ ʧʦʢʘʟʫʻ ʧʨʦʚʝʜʝʥʠʡ ʚʯʝʥʠʤʠ ʘʥʘʣʽʟ, ʨʦʟʚʠʪʦʢ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʛʦ 

ʘʚʪʦʤʦʙʽʣʝʙʫʜʫʚʘʥʥʷ ʥʘ ʙʘʟʽ ʢʨʽʦʛʝʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʽ 

ʝʢʦʥʦʤʽʯʥʦ ʚʠʧʨʘʚʜʘʥʠʤ ʥʘʧʨʷʤʦʤ. 

ʗʢ ʧʦʢʘʟʫʻ ʧʨʦʚʝʜʝʥʠʡ ʚʯʝʥʠʤʠ ʘʥʘʣʽʟ, ʨʦʟʚʠʪʦʢ ʝʢʦʣʦʛʽʯʥʦ ʯʠʩʪʦʛʦ 

ʘʚʪʦʤʦʙʽʣʝʙʫʜʫʚʘʥʥʷ ʥʘ ʙʘʟʽ ʢʨʽʦʛʝʥʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʻ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʽ 

ʝʢʦʥʦʤʽʯʥʦ ʚʠʧʨʘʚʜʘʥʠʤ ʥʘʧʨʷʤʦʤ. ʋʩʧʽʰʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʨʽʦʘʚʪʦʤʦʙʽʣʝʡ 

ʜʦʟʚʦʣʠʪʴ ʚʠʨʽʰʠʪʠ ʨʷʜ ʩʝʨʡʦʟʥʠʭ ʝʢʦʣʦʛʽʯʥʠʭ, ʝʥʝʨʛʝʪʠʯʥʠʭ ʽ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʧʨʦʙʣʝʤ ʋʢʨʘʾʥʠ ʪʘ ʽʥʰʠʭ ʽʥʜʫʩʪʨʽʘʣʴʥʦ ʨʦʟʚʠʥʝʥʠʭ ʜʝʨʞʘʚ. 
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(ʍʘʨʢʽʚʩʴʢʽʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʽʤʝʥʽ ʇʝʪʨʘ ɺʘʩʠʣʝʥʢʘ) 

 

ɿ ʢʦʞʥʠʤ ʨʦʢʦʤ ʟʙʽʣʴʰʫʻʪʴʩʷ ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʧʘʨʢ ʢʨʘʾʥʠ, ʨʦʩʪʫʪʴ 

ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʽʩʪʴ ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ, ʧʽʜʚʠʱʫʶʪʴʩʷ ʚʠʤʦʛʠ ʜʦ 

ʥʘʜʽʡʥʦʩʪʽ, ʩʪʽʡʢʦʩʪʽ ʨʫʭʫ, ʢʝʨʦʚʘʥʦʩʪʽ ʪʘ ʢʦʤʬʦʨʪʘʙʝʣʴʥʦʩʪʽ ʘʚʪʦʤʦʙʽʣʷ. 

ʅʘʩʣʽʜʢʦʤ ʮʴʦʛʦ ʻ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. ʅʝ ʚʠʧʘʜʢʦʚʦ ʦʩʦʙʣʠʚʝ ʟʥʘʯʝʥʥʷ ʥʘ ʩʫʯʘʩʥʦʤʫ 

ʝʪʘʧʽ ʟʜʦʙʫʚʘʶʪʴ ʨʦʟʨʦʙʢʘ ʽ ʟʜʽʡʩʥʝʥʥʷ ʜʽʡʦʚʠʭ ʟʘʭʦʜʽʚ ʧʦ ʣʽʢʚʽʜʘʮʽʾ ʫʩʽʣʷʢʠʭ 

ʚʪʨʘʪ. ɺʠʪʨʘʪʠ ʥʘ ʘʚʪʦʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʘʚʪʦʤʦʙʽʣʽʚ. ʇʨʠ ʥʝʷʢʽʩʥʦʤʫ ʪʝʭʥʽʯʥʦʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ 

ʰʚʠʜʰʝ ʟʥʦʰʫʶʪʴʩʷ ʦʢʨʝʤʽ ʚʫʟʣʠ, ʜʝʪʘʣʽ ʽ, ʦʪʞʝ, ʘʚʪʦʤʦʙʽʣʴ ʫ ʮʽʣʦʤʫ. ɺʝʣʠʢʠʡ 

ʚʧʣʠʚ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʘʚʪʦʤʦʙʽʣʷ ʤʘʻ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ 

ʡʦʛʦ ʭʦʜʦʚʦʾ ʯʘʩʪʠʥʠ. ʅʝʩʧʨʘʚʥʦʩʪʽ ʭʦʜʦʚʦʾ ʯʘʩʪʠʥʠ ʚʠʢʣʠʢʘʶʪʴ ʟʙʽʣʴʰʝʥʥʷ 

ʚʝʨʪʠʢʘʣʴʥʠʭ ʢʦʣʠʚʘʥʴ ʢʫʟʦʚʘ ʟ ʚʝʣʠʢʠʤʠ ʧʨʠʩʢʦʨʝʥʥʷʤʠ ʡ ʫʜʘʨʘʤʠ ʢʫʟʦʚʘ ʦʙ 

ʧʽʜʚʽʩʢʫ, ʭʠʪʣʠʚʠʡ ʨʫʭ ʘʚʪʦʤʦʙʽʣʷ, ʧʦʛʘʥʫ ʢʝʨʦʚʘʥʽʩʪʴ ʽ ʩʣʘʙʢʫ ʩʪʘʙʽʣʽʟʘʮʽʶ 

ʢʝʨʦʚʘʥʠʭ ʢʦʣʽʩ, ʧʦʛʽʨʰʝʥʥʷ ʽʥʰʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ. ʂʨʽʤ ʪʦʛʦ, 

ʧʽʜʚʠʱʫʶʪʴʩʷ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʽ ʟʥʦʩ ʰʠʥ. ɺʠʪʨʘʪʠ ʥʘ ʧʘʣʠʚʦ ʜʣʷ ʘʚʪʦʤʦʙʽʣʷ ʟ 

ʢʘʨʙʶʨʘʪʦʨʥʠʤ ʜʚʠʛʫʥʦʤ ʩʢʣʘʜʘʶʪʴ 10...15, ʘ ʟ ʜʠʟʝʣʴʥʠʤ ï 9...10% ʟʘʛʘʣʴʥʠʭ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪ. ɺʘʨʪʽʩʪʴ ʢʦʤʧʣʝʢʪʫ ʰʠʥ ʣʝʛʢʦʚʦʛʦ ʘʚʪʦʤʦʙʽʣʷ 

ʜʦʨʽʚʥʶʻ 5...7, ʚʘʥʪʘʞʥʦʛʦ ï 20...25% ʡʦʛʦ ʚʘʨʪʦʩʪʽ. ʆʜʥʽʻʶ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ 

ʧʨʦʙʣʝʤ ʩʫʯʘʩʥʦʩʪʽ ʻ ʩʪʽʡʢʘ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʩʧʦʞʠʚʘʯʽʚ ʢʦʞʥʦʾ ʜʝʨʞʘʚʠ 

ʧʘʣʠʚʥʦ-ʝʥʝʨʛʝʪʠʯʥʠʤʠ ʨʝʩʫʨʩʘʤʠ. ʁʦʛʦ ʚʘʨʪʽʩʪʴ ʩʢʣʘʜʘʻ ʙʽʣʴʰʝ 20% ʚʽʜ 

ʚʘʨʪʦʩʪʽ ʧʝʨʝʚʝʟʝʥʥʷ. ɸʣʝ ʦʢʨʽʤ ʚʘʨʪʦʩʪʽ ʧʘʣʠʚʘ ʚʩʝ ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ ʥʘʙʫʚʘʻ 

ʡʦʛʦ ʜʝʬʽʮʠʪʥʽʩʪʴ. ɿʘʧʘʩʠ ʥʘʬʪʠ ʥʝ ʧʦʧʦʚʥʶʶʪʴʩʷ ʽ ʾʭ ʩʪʘʻ ʚʩʝ ʤʝʥʰʝ ʽ ʤʝʥʰʝ. 

ɹʽʣʷ ʧʦʣʦʚʠʥʠ ʧʘʣʠʚʘ ʥʘʬʪʦʚʦʛʦ ʧʦʭʦʜʞʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʘʚʪʦʤʦʙʽʣʴʥʠʤ 

ʪʨʘʥʩʧʦʨʪʦʤ. 

ɺ ʩʚʽʪʦʚʦʤʫ ʘʚʪʦʤʦʙʽʣʝʙʫʜʫʚʘʥʥʽ ʧʘʣʠʚʥʘ ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʩʪʘʣʘ ʛʦʣʦʚʥʦʶ 

ʢʦʥʮʝʧʮʽʻʶ ʨʦʟʚʠʪʢʫ ʢʦʥʩʪʨʫʢʮʽʾ ʘʚʪʦʤʦʙʽʣʽʚ. ʇʦʨʷʜ ʟ ʧʦʰʫʢʘʤʠ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʧʘʣʠʚ ʫʜʦʩʢʦʥʘʣʶʶʪʴʩʷ ʪʨʘʜʠʮʽʡʥʽ ʢʘʨʙʶʨʘʪʦʨʥʽ ʽ ʜʠʟʝʣʴʥʽ 

ʜʚʠʛʫʥʠ. ɺʝʣʠʢʠʡ ʧʦʰʪʦʚʭ ʮʴʦʤʫ ʜʘʣʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦʩʷʛʥʝʥʴ 

ʤʽʢʨʦʝʣʝʢʪʨʦʥʽʢʠ ʜʣʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ ʩʠʩʪʝʤʘʤʠ ʜʚʠʛʫʥʘ ʪʘ ʰʘʩʽ. ɺ 

ʥʘʧʨʷʤʢʫ ʧʦʥʠʞʝʥʥʷ  ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʫʜʦʩʢʦʥʘʣʶʶʪʴʩʷ ʽ ʢʫʟʦʚʘ ʘʚʪʦʤʦʙʽʣʽʚ. 

ɼʣʷ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʤʘʣʦʛʦ ʢʣʘʩʫ ʫʞʝ ʟʘʨʘʟ ʜʦʩʷʛʥʫʪʦ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ 

5ʣ/100 ʢʤ ʽ ʩʪʘʣʦ ʨʝʘʣʴʥʽʩʪʶ 3ʣ/100 ʢʤ. 

ɺʠʪʨʘʪʘ ʧʘʣʠʚʘ ʘʚʪʦʤʦʙʽʣʝʤ ʟʘʣʝʞʠʪʴ ʥʝ ʪʽʣʴʢʠ ʚʽʜ ʡʦʛʦ ʢʦʥʩʪʨʫʢʮʽʾ, ʘʣʝ ʽ 

ʚʽʜ ʡʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ, ʜʦʨʦʞʥʽʭ ʽ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ, ʢʚʘʣʽʬʽʢʘʮʽʾ ʚʦʜʽʷ ʽ 

ʦʨʛʘʥʽʟʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʫ. 
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ʇʈʆ ɽʅɽʈɻʆɿɹɽʈɽɾɽʅʅʗ ɸɺʊʆʄʆɹɯʃʔʅʆɻʆ ʊʈɸʅʉʇʆʈʊʋ 

 

ʉʠʨʦʤʷʪʥʽʢʦʚ ʇ.ʉ., ʜʦʮ., ʇʝʨʝʜʝʨʽʡ ʃ.ɺ., ʩʪʫʜ. 

(ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʽʤʝʥʽ ʇʝʪʨʘ ɺʘʩʠʣʝʥʢʘ) 

 
ʆʜʥʽʻʶ ʟ ʤʦʞʣʠʚʠʭ ʽ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʭ ʬʦʨʤ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʻ ʨʦʟʨʦʙʢʘ ʡ ʚʧʨʦʚʘʜʞʝʥʥʷ 
ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚ ʩʬʝʨʽ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ. ɼʦ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ, 
ʥʘʩʘʤʧʝʨʝʜ, ʚʽʜʥʦʩʷʪʴʩʷ ʥʦʚʽ ʪʝʭʥʽʯʥʽ ʨʽʰʝʥʥʷ ʡ ʤʝʭʘʥʽʟʤʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 
ʦʧʪʠʤʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʩʧʦʞʠʚʘʥʥʷ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ [1,2]. 

ɽʥʝʨʛʝʪʠʯʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʦʞʣʠʚʘ ʡ ʟʘ ʨʘʭʫʥʦʢ ʽʥʥʦʚʘʮʽʡʥʦʛʦ 
ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʤʝʥʝʜʞʤʝʥʪʫ. ɯʥʩʪʨʫʤʝʥʪʠ ʤʦʪʠʚʘʮʽʾ ï ʦʜʥʝ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ 
ʧʠʪʘʥʴ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡ ʚ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʽ. ʗʢ ʧʦʢʘʟʫʻ ʧʨʘʢʪʠʢʘ, 
ʙʽʟʥʝʩʫ ʧʦʪʨʽʙʥʘ ʤʦʪʠʚʘʮʽʷ ʥʘ ʚʢʣʘʜʝʥʥʷ ʢʦʰʪʽʚ ʚ ʽʥʥʦʚʘʮʽʡʥʽ ʧʨʦʝʢʪʠ. 

ʋ ʮʝʡ ʯʘʩ ʽʥʥʦʚʘʮʽʡʥʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʧʽʜʪʨʠʤʢʠ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ 
ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʨʦʟʚʠʥʝʥʘ ʩʣʘʙʢʦ. 

ʇ̔ ʜʧʨʠʻʤʮʽ ʚ ʫʤʦʚʘʭ ʨʝʘʣʴʥʦʾ ʢʦʥ'ʶʥʢʪʫʨʠ ʨʠʥʢʫ ʥʝ ʛʦʪʦʚʽ ʚʢʣʘʜʘʪʠ 
ʟʥʘʯʥʽ ʢʦʰʪʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ. ɼʣʷ ʮʠʭ ʮʽʣʝʡ ʜʦʮʽʣʴʥʦ 
ʨʦʟʨʦʙʠʪʠ ʡ ʧʨʠʡʥʷʪʠ ʮʽʣʴʦʚʽ ʧʨʦʛʨʘʤʠ ʨʦʟʚʠʪʢʫ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʚ ʢʦʞʥʽʡ 
ʛʘʣʫʟʽ ʚ ʪʦʤʫ ʯʠʩʣʽ ʡ ʚ ʘʚʪʦʤʦʙʽʣʝʙʫʜʫʚʘʥʥʷ. ʅʝʦʙʭʽʜʥʦ ʧʦʚʥʦʶ ʤʽʨʦʶ 
ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʬʽʥʘʥʩʦʚʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʱʦ ʩʪʠʤʫʣʶʶʪʴ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ: 

- ʢʦʥʪʨʘʢʪʠʥʛ; 
- ʮʽʣʴʦʚʽ ʢʨʝʜʠʪʠ; 
- ʜʝʨʞʘʚʥʦ-ʧʨʠʚʘʪʥʝ ʧʘʨʪʥʝʨʩʪʚʦ ʡ ʽʥ. 
ʊʘʢʦʞ ʜʽʡʦʚʠʤ ʟʘʭʦʜʦʤ ʤʦʞʝ ʙʫʪʠ ʥʦʨʤʘʪʠʚʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʚ 

ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʽ, ʷʢʦʛʦ ʚʠʤʘʛʘʻ ʩʴʦʛʦʜʥʽʰʥʷ ʨʝʘʣʴʥʽʩʪʴ. ʅʝ ʤʝʥʰ ʚʘʞʣʠʚʠʤ 
ʜʞʝʨʝʣʦʤ ʧʽʜʚʠʱʝʥʥʷ ʝʥʝʨʛʝʪʠʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʻ ʚʽʜʥʦʚʣʝʥʥʷ ʦʩʥʦʚʥʠʭ 
ʬʦʥʜʽʚ ʧʽʜʧʨʠʻʤʩʪʚ. 

ɿʫʧʠʥʠʤʦʩʷ ʥʘ ʦʩʥʦʚʥʠʭ ʙʘʨ'ʻʨʘʭ, ʱʦ ʧʝʨʝʰʢʦʜʞʘʶʪʴ ʧʦʚʩʷʢʜʝʥʥʦʤʫ 
ʚʧʨʦʚʘʜʞʝʥʥʶ ʽʥʥʦʚʘʮʽʡ ʚ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʽ: 

- ʥʝʜʦʩʪʘʪʥʻ ʽʥʬʦʨʤʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʝʥʝʨʛʦʟʙʝʨʽʛʘʶʯʦʾ ʜʽʷʣʴʥʦʩʪʽ; 
- ʚʽʜʩʫʪʥʽʩʪʴ ʚʽʣʴʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʨʝʩʫʨʩʽʚ; 
- ʚʠʩʦʢʘ ʚʘʨʪʽʩʪʴ  ʪʝʭʥʦʣʦʛʽʡ ʽ ʾʭ ʚʠʩʦʢʠʡ ʥʘʫʢʦʤʽʩʪʢʠʡ ʨʽʚʝʥʴ; 
- ʩʣʘʙʢʠʡ ʨʦʟʚʠʪʦʢ ʨʠʥʢʫ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ. 
ʂʨʽʤ ʪʦʛʦ, ʧʨʦʙʣʝʤʦʶ ʽʥʥʦʚʘʮʽʡ ʚ ʩʬʝʨʽ ʝʥʝʨʛʦʵʬʬʝʢʪʠʚʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʻ 

ʾʭ çʥʘʟʜʦʛʘʥʷʶʯʠʡè ʪʠʧ. ʆʜʥʘʢ ʩʘʤ ʤʝʭʘʥʽʟʤ ʜʦʚʝʜʝʥʥʷ ʪʘʢʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʦ 
ʚʧʨʦʚʘʜʞʝʥʥʷ ʫ ʚʠʨʦʙʥʠʯʠʡ ʮʠʢʣ ʥʝ ʚʽʜʧʨʘʮʴʦʚʘʥʠʡ. 

ʈʦʟʨʦʙʥʠʢʠ ʧʨʦʩʪʦ ʥʝ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʬʽʥʘʥʩʫʚʘʥʥʷ ʧʨʦʝʢʪʥʦʛʦ ʡ 
ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʝʪʘʧʫ. ʉʘʤʝ ʚ ʮʴʦʤʫ ʙʘʯʠʪʴʩʷ ʦʩʥʦʚʥʘ ʧʨʠʯʠʥʘ ʪʦʛʦ, ʱʦ 
ʽʥʥʦʚʘʮʽʡʥʽ ʨʦʟʨʦʙʢʠ ʚ ʩʬʝʨʽ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ʥʝ ʜʦʭʦʜʷʪʴ ʜʦ ʧʽʜʧʨʠʻʤʩʪʚ. 

ɼʦʮʽʣʴʥʠʤ ʙʘʯʠʪʴʩʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡ ʥʘ ʦʩʥʦʚʽ ʩʪʨʘʪʝʛʽʾ 
ʧʨʦʭʦʜʞʝʥʥʷ (ʧʝʨʝʥʦʩʫ, ʽʤʽʪʘʮʽʾ, ʢʦʧʽʶʚʘʥʥʷ). ʉʫʪʥʽʩʪʴ ʜʘʥʦʾ ʩʪʨʘʪʝʛʽʾ ʧʦʣʷʛʘʻ 
ʫ ʚʽʜʩʪʝʞʝʥʥʽ ʽʥʥʦʚʘʮʽʾ ʣʽʜʝʨʽʚ ʽ ʤʘʢʩʠʤʘʣʴʥʦ ʰʚʠʜʢʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ 
ʘʥʘʣʦʛʽʯʥʠʭ ʽʥʥʦʚʘʮʽʡ. 
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ɼʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘʢʦʾ ʩʪʨʘʪʝʛʽʾ ʥʝʦʙʭʽʜʥʦ ʧʦʩʪʽʡʥʦ ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ 
ʥʘʧʨʷʤʢʠ ʜʽʷʣʴʥʦʩʪʽ ʣʽʜʝʨʘ ʡ ʩʪʚʦʨʠʪʠ ʭʦʯʘ ʙ ʤʽʥʽʤʘʣʴʥʠʡ ʟʘʜʽʣ ʚ ʦʙʣʘʩʪʽ 
ʅɼʽʂʈ, ʣʽʮʝʥʟʫʚʘʥʥʷ ʡ ʧʘʪʝʥʪʫʚʘʥʥʷ. 

ʆʩʥʦʚʥʠʤ ʢʦʤʧʦʥʝʥʪʦʤ ʧʨʠ ʮʴʦʤʫ ʻ ʧʨʠʢʣʘʜʥʘ ʥʘʫʢʘ, ʷʢʘ ʟ'ʻʜʥʘʥʘ ʟ 
ʤʝʨʝʞʝʶ ʨʠʟʠʢʦʚʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʚʠʨʦʙʥʠʮʪʚ. ʆʩʥʦʚʥʘ ʫʚʘʛʘ ʚ ʮʽʡ 
ʩʪʨʘʪʝʛʽʾ ʧʨʠʜʽʣʷʻʪʴʩʷ ʰʚʠʜʢʦʤʫ ʦʩʚʦʻʥʥʶ ʪʝʭʥʦʣʦʛʽʡ ʽ ʟʘʧʫʩʢʫ ʚʠʨʦʙʥʠʮʪʚʘ. 

ʎʽ ʤʝʭʘʥʽʟʤʠ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʢʽʣʴʢʘ ʦʩʥʦʚʥʠʭ ʛʨʫʧ: 
- ʽʥʩʪʠʪʫʮʽʦʥʘʣʴʥʽ ʤʝʭʘʥʽʟʤʠ, ʪʘʢʽ ʷʢ ʨʦʟʨʦʙʢʘ ʡ ʧʨʦʚʝʜʝʥʥʷ ʻʜʠʥʦʾ 

ʜʝʨʞʘʚʥʦʾ ʽʥʥʦʚʘʮʽʡʥʦʾ ʧʦʣʽʪʠʢʠ; 
- ʩʪʚʦʨʝʥʥʷ ʟʚ'ʷʟʢʽʚ ʤʽʞ ʧʨʦʤʠʩʣʦʚʽʩʪʶ ʡ ʥʘʫʢʦʶ; 
- ʬʽʥʘʥʩʦʚʽ ʤʝʭʘʥʽʟʤʠ, ʪʘʢʽ ʷʢ ʧʨʷʤʘ ʡ ʥʝʧʨʷʤʘ ʬʽʥʘʥʩʦʚʘ ʫʯʘʩʪʴ ʜʝʨʞʘʚʠ ʚ 

ʽʥʥʦʚʘʮʽʡʥʽʡ ʜʽʷʣʴʥʦʩʪʽ, ʛʘʨʘʥʪʫʚʘʥʥʷ, ʩʪʚʦʨʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ; 
- ʦʨʛʘʥʽʟʘʮʽʡʥʽ, ʪʘʢʽ ʷʢ ʫʧʨʘʚʣʽʥʥʷ ʜʝʨʞʘʚʥʠʤʠ ʥʘʫʢʦʚʠʤʠ ʦʨʛʘʥʽʟʘʮʽʷʤʠ; 
- ʽʥʬʦʨʤʘʮʽʡʥʽ, ʱʦ ʚʢʣʶʯʘʶʪʴ ʪʘʢʽ ʤʝʭʘʥʽʟʤʠ, ʷʢ ʟʘʦʭʦʯʝʥʥʷ ʚʠʩʪʘʚʦʢ, 

ʦʨʛʘʥʽʟʘʮʽʷ PR- ʽ GR- ʢʘʤʧʘʥʽʡ, ʜʝʨʞʘʚʥʽ ʥʘʛʦʨʦʜʠ ʡ ʽʥ. 
ɼʦ ʤʦʞʣʠʚʦʩʪʝʡ ʚʧʣʠʚʫ ʥʘ ʬʦʨʤʫʚʘʥʥʷ ʡ ʨʝʘʣʽʟʘʮʽʶ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ 

ʧʦʣʽʪʠʢʠ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʥʘʩʪʫʧʥʽ: 
- ʧʨʠʡʥʷʪʪʷ ʧʨʦʛʨʘʤ ʽ ʧʨʦʝʢʪʽʚ ʫ ʩʬʝʨʽ ʽʥʥʦʚʘʮʽʡ, ʾʭ ʬʽʥʘʥʩʫʚʘʥʥʷ; 
- ʧʨʠʡʥʷʪʪʷ ʨʝʛʽʦʥʘʣʴʥʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʧʨʘʚʦʚʠʭ ʘʢʪʽʚ ʟ ʧʠʪʘʥʴ 

ʜʝʨʞʘʚʥʦʛʦ ʫʧʨʘʚʣʽʥʥʷ, ʦʨʛʘʥʽʟʘʮʽʾ ʥʘʫʢʠ ʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; 
- ʩʪʚʦʨʝʥʥʷ ʥʘʫʢʦʚʠʭ ʫʩʪʘʥʦʚ. 
ɺʠʟʥʘʯʝʥʥʷ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʢʽʚ ʽʥʥʦʚʘʮʽʡʥʦʛʦ ʨʦʟʚʠʪʢʫ ʚ ʩʬʝʨʽ 

ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʥʘʩʪʫʧʥʠʭ ʧʨʠʥʮʠʧʘʭ: 
- ʢʦʤʙʽʥʘʮʽʷ ʩʠʩʪʝʤʥʠʭ ʽ ʩʧʝʮʠʬʽʯʥʠʭ ʜʣʷ ʢʦʞʥʦʾ ʛʘʣʫʟʽ ʤʝʭʘʥʽʟʤʽʚ 

ʨʝʘʣʽʟʘʮʽʾ ʽʥʥʦʚʘʮʽʡʥʦʾ ʩʪʨʘʪʝʛʽʾ; 
- ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʡ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʧʨʦʤʠʩʣʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʫ; 
- ʩʧʽʣʴʥʘ ʟ ʙʽʟʥʝʩʦʤ ʨʦʙʦʪʘ ʟ ʧʽʜʚʠʱʝʥʥʷ ʩʫʩʧʽʣʴʥʦʛʦ ʩʪʘʪʫʩʫ ʡ ʟʥʘʯʠʤʦʩʪʽ 

ʽʥʥʦʚʘʮʽʡʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; 
- ʦʨʽʻʥʪʫʚʘʥʥʷ ʽʥʩʪʠʪʫʮʽʦʥʘʣʴʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʥʘ ʩʧʽʣʴʥʫ ʜʽʷʣʴʥʽʩʪʴ, 

ʧʘʨʪʥʝʨʩʪʚʦ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʩʪʨʘʪʝʛʽʯʥʠʭ ʮʽʣʝʡ; 
- ʫʩʫʥʝʥʥʷ ʥʘʜʣʠʰʢʦʚʦʛʦ ʜʝʨʞʘʚʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʡ ʧʝʨʝʭʦʜʫ ʧʝʨʝʚʘʞʥʦ 

ʜʦ ʥʝʧʨʷʤʠʭ ʤʝʪʦʜʽʚ ʨʝʛʫʣʶʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ; 
- ʢʦʤʙʽʥʘʮʽʷ ʨʽʚʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʜʝʨʞʧʽʜʪʨʠʤʢʠ, ʙʝʟʫʤʦʚʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʨʽʚʥʠʭ ʫʤʦʚ ʢʦʥʢʫʨʝʥʮʽʾ ʧʨʠ ʧʦʩʪʽʡʥʦʤʫ ʟʥʘʭʦʜʞʝʥʥʽ ʡ ʧʽʜʪʨʠʤʮʽ ʣʽʜʝʨʽʚ. 
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ɿʄɽʅʐɽʅʅʗ ʉʆɹɯɺɸʈʊʆʉʊɯ ɸɺʊʆʄʆɹɯʃʔʅʀʍ ʇɽʈɽɺɽɿɽʅʔ 

 

ʄʘʢʘʨʝʥʢʦ ʄ.ɻ., ʜʦʮ., ʂʫʣʘʢʦʚ ʖ.ʄ., ʩʪ. ʚʠʢʣ., ɿʘʚʘʣʽʡ ɺ.ɺ., ʩʪʫʜ. 

(ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʽʤʝʥʽ ʇʝʪʨʘ ɺʘʩʠʣʝʥʢʘ) 

 

ʇʝʨʝʚʝʟʝʥʥʷ ʚʘʥʪʘʞʽʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʟʘʚʞʜʠ ʟʘʡʤʘʣʦ ʢʣʶʯʦʚʫ ʨʦʣʴ ʚ 

ʘʛʨʘʨʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ. ʉʦʙʽʚʘʨʪʽʩʪʴ ʧʝʨʝʚʝʟʝʥʴ ʚʘʥʪʘʞʥʠʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ. ʆʜʥʘʢ, ʥʘʡʙʽʣʴʰ ʚʘʛʦʤʦʶ ʩʢʣʘʜʦʚʦʶ ʻ ʟʘʪʨʘʪʠ 

ʥʘ ʧʘʣʠʚʦ. ʇʝʨʝʚʘʞʥʝ ʟʤʝʥʰʝʥʥʷ ʩʧʦʞʠʚʘʥʥʷ ʧʘʣʴʥʦʛʦ ʟʘʣʝʞʠʪʴ ʧʝʨʰ ʟʘ ʚʩʝ ʚʽʜ 

ʪʦʛʦ, ʷʢʠʡ ʜʚʠʛʫʥ ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ ʘʚʪʦʤʦʙʽʣʽ. ʃʽʥʽʡʢʘ ʩʠʣʦʚʠʭ ʘʛʨʝʛʘʪʽʚ 

ʟʘʙʝʟʧʝʯʫʻ ʩʝʨʝʜʥʶ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ, ʘʣʝ ʧʨʠ ʜʦʪʨʠʤʘʥʥʽ ʜʝʢʽʣʴʢʦʭ ʫʤʦʚ. ʎʝ 

ʩʪʝʞʝʥʥʷ ʟʘ ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ ʘʚʪʦʤʦʙʽʣʷ ʽ ʜʚʠʛʫʥʘ, ʧʨʘʚʠʣʴʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ ʽ 

ʪʝʭʥʽʢʘ ʚʦʜʽʥʥʷ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʩʪʽʡʥʦʛʦ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ.  

ɯʩʥʫʶʪʴ ʥʦʨʤʠ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, ʧʨʦʪʝ ʨʝʘʣʴʥʦ ʫ ʘʚʪʦʤʦʙʽʣʽʚ ɻɸɿ-53 (ɻɸɿ-

3307) ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʩʪʘʥʦʚʠʪʴ: ʧʨʠ ʨʫʩʽ ʥʝʥʘʚʘʥʪʘʞʝʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ 24 ï 26 

ʣ/100 ʢʤ, ʧʨʠ ʧʦʚʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ï 27 ï 30 ʣ/100 ʢʤ. ɺʽʜʧʦʚʽʜʥʦ ʫ ɿʀʃ-

130/131 ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʧʨʠ ʨʫʩʽ ʧʦ ʘʚʪʦʤʘʛʽʩʪʨʘʣʽ ʥʝʥʘʚʘʥʪʘʞʝʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ 

ʩʢʣʘʜʘʻ 30 ï 32 ʣ/100 ʢʤ, ʧʨʠ ʧʦʚʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ 35 ï 40 ʣ/100 ʢʤ, ʘ ʚ 

ʫʤʦʚʘʭ ʤʽʩʪʘ ï ʜʦʩʷʛʘʻ 50 ï 60 ʣ/100 ʢʤ. ʅʝ ʤʝʥʰʽ ʧʨʦʙʣʝʤʠ ʽ ʫ ʂʘʤɸɿʘ - 30-32 

ʣ/100 ʢʤ. ʰʣʷʭʫ ʧʨʠ ʨʫʩʽ ʥʝʥʘʚʘʥʪʘʞʝʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ, ʘ ʫ ʧʦʚʥʽʩʪʶ 

ʥʘʚʘʥʪʘʞʝʥʦʛʦ ï ʜʦʩʷʛʘʻ 40-54 ʣ/100 ʢʤ.[1]. ɯ ʮʝ ʫ ʥʦʚʠʭ ʘʙʦ ʢʘʧʽʪʘʣʴʥʦ 

ʚʽʜʨʝʤʦʥʪʦʚʘʥʠʭ ʜʚʠʛʫʥʽʚ. ɼʦʜʘʪʢʦʚʦ ʧʦʩʠʣʶʻ ʧʨʦʙʣʝʤʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʪʘʨʦʛʦ 

(ʟʥʦʰʝʥʦʛʦ) ʜʚʠʛʫʥʘ, ʫ ʷʢʦʛʦ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʩʣʽʜ ʜʦʙʘʚʣʷʪʠ ʥʘ ʚʠʪʨʘʪʫ 

ʧʘʣʠʚʘ ʱʝ ʥʝ ʤʝʥʰʝ ʥʽʞ ʥʘ 10 ï 15 %. ʇʨʠ ʽʩʥʫʶʯʽʡ ʮʽʥʽ ʥʘ ʧʘʣʠʚʦ ʩʦʙʽʚʘʨʪʽʩʪʴ 

ʧʝʨʝʚʝʟʝʥʴ ʚʘʥʪʘʞʽʚ ʟʥʘʯʥʦ ʟʨʦʩʪʘʻ [2]. 

ɿʘʙʝʟʧʝʯʝʥʽʩʪʴ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʶ ʪʘ ʝʢʦʥʦʤʽʯʥʦʶ ʪʨʘʥʩʧʦʨʪʥʦʶ 

ʪʝʭʥʽʢʦʶ ʩʢʣʘʜʘʻ ʚʘʞʣʠʚʫ ʧʨʦʙʣʝʤʫ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʢʦʥʮʝʧʮʽʾ ʨʦʟʚʠʪʢʫ ʢʨʘʾʥʠ, 

ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ ʫʢʨʘʾʥʩʴʢʦʛʦ ɸʇʂ. ɽʢʦʥʦʤʽʩʪʠ ʚʢʘʟʫʶʪʴ, 

ʱʦ ʥʘʡʙʽʣʴʰ ʜʦʮʽʣʴʥʦ ʚʢʣʘʜʘʪʠ ʢʘʧʽʪʘʣʠ ʚ ʟʘʩʦʙʠ ʚʠʨʦʙʥʠʮʪʚʘ. ʎʽ ʧʦʨʘʜʠ 

ʩʪʘʁ ʪʴ ʥʘʡʙʽʣʴʰ ʘʢʪʫʘʣʴʥʠʤʠ ʚ ʩʢʣʘʜʥʽ ʝʢʦʥʦʤʽʯʥʽ ʧʝʨʽʦʜʠ, ʷʢ ʪʦ ʟʘʨʘʟ. ɯ ʮʝ 

ʚʽʨʥʦ, ʦʩʢʽʣʴʢʠ ʛʨʦʰʽ, ʚʢʣʘʜʝʥʽ ʚ ʟʘʩʦʙʠ ʚʠʨʦʙʥʠʮʪʚʘ ʥʝ ʪʽʣʴʢʠ ʥʝ ʙʫʜʫʪʴ 

ʚʪʨʘʯʝʥʽ, ʘ ʽ ʧʨʠʥʝʩʫʪʴ ʧʨʠʙʫʪʦʢ [2]. 

ɺʠʨʽʰʠʪʠ ʮʶ ʧʨʦʙʣʝʤʫ ʟ ʤʽʥʽʤʘʣʴʥʠʤʠ ʟʘʪʨʘʪʘʤʠ ʤʦʞʥʘ ʰʣʷʭʦʤ 

ʤʦʜʝʨʥʽʟʘʮʽʾ ʥʘʷʚʥʠʭ ʚʘʥʪʘʞʽʚʦʢ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʥʦʚʠʭ ʩʫʯʘʩʥʠʭ ʜʠʟʝʣʴʥʠʭ 

ʜʚʠʛʫʥʽʚ, ʱʦ ʤʘʶʪʴ ʢʨʘʱʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʚ ʪ. ʯ. ʤʝʥʰʫ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ.  

ɿ ʨʦʟʰʠʨʝʥʥʷʤ ʥʘʧʨʷʤʢʫ ʤʦʜʝʨʥʽʟʘʮʽʾ ʘʚʪʦʤʦʙʽʣʽʚ ʚʽʜʢʨʠʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʴ 

ʚ ʢʦʨʦʪʢʽ ʪʝʨʤʽʥʠ ʧʦʣʽʧʰʠʪʠ ʪʝʭʥʽʯʥʫ ʦʩʥʘʱʝʥʽʩʪʴ ʰʠʨʦʢʦʛʦ ʢʦʣʘ ʧʝʨʝʚʽʟʥʠʢʽʚ, 

ʷʢʽ ʥʝ ʤʘʶʪʴ ʬʥ̔ʘʥʩʦʚʦʾ ʥʘʛʦʜʠ ʢʫʧʫʚʘʪʠ ʘʙʦ ʦʜʝʨʞʫʚʘʪʠ ʧʦ ʣʽʟʠʥʛʫ ʥʦʚʽ 

ʘʚʪʦʤʦʙʽʣʽ, ʘ ʪʘʢʦʞ ʪʠʭ, ʢʦʤʫ ʧʨʠʜʙʘʪʠ ʥʦʚʫ ʪʝʭʥʽʢʫ ʝʢʦʥʦʤʽʯʥʦ ʥʝʜʦʮʽʣʥɹʦ.  

ʄʦʜʝʨʥʽʟʘʮʽʷ ʚʽʜʢʨʠʚʘʻ ʤʦʞʣʠʚʦʩʪʽ ʰʠʨʦʢʦʤʫ ʢʦʣʫ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʨʦʟʰʠʨʶʚʘʪʠ ʪʝʨʤʽʥʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʪʦʤʦʙʽʣʽʚ, ʦʪʨʠʤʫʚʘʪʠ ʤʘʰʠʥʠ, ʱʦ ʤʘʶʪʴ 

ʢʨʘʱʽ, ʙʽʣʴʰ ʰʠʨʦʢʽ ʤʦʞʣʠʚʦʩʪʽ ʧʨʠ ʟʥʘʯʥʦ ʤʝʥʰʠʭ ʟʘʪʨʘʪʘʭ ʥʽʞ ʧʨʠ 
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ʧʨʠʜʙʘʥʥʽ ʥʦʚʠʭ. ʊʦʞ ʜʦʮʽʣʴʥʦ ʤʦʜʝʨʥʽʟʫʚʘʪʠ ʘʚʪʦʤʦʙʽʣʴ, ʚʩʪʘʥʦʚʣʝʥʥʷʤ 

ʥʦʚʦʛʦ ʜʚʠʛʫʥʘ ʥʽʞ ʧʣʘʪʠʪʠ ʙʽʣʴʰʝ ʟʘ ʝʢʩʧʣʫʘʪʘʮʽʶ ʪʘ ʨʝʤʦʥʪ ʩʪʘʨʦʛʦ. 

ʈʘʮʽʦʥʘʣʴʥʠʤ ʨʽʰʝʥʥʷʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʠʟʝʣʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʄʽʥʩʴʢʦʛʦ 

ʤʦʪʦʨʥʦʛʦ ʟʘʚʦʜʫ. ɺʦʥʠ ʜʦʙʨʝ ʚʽʜʦʤʽ ʥʘ ʨʠʥʢʫ ʋʢʨʘʾʥʠ ʪʘ ʩʚʽʪʫ ʚʞʝ ʙʘʛʘʪʦ 

ʨʦʢʽʚ. ɼʚʠʛʫʥʠ ʄʄɿ, ʷʢʽ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʪʨʘʢʪʦʨʠ, ʘʚʪʦʤʦʙʽʣʽ ʪʘ ʢʦʤʙʘʡʥʠ 

ʟʘʨʝʢʦʤʝʥʜʫʚʘʣʠ ʩʝʙʝ ʝʢʦʥʦʤʽʯʥʠʤʠ ʪʘ ʚʠʪʨʠʚʘʣʠʤʠ, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʟʘʚʦʶʚʘʣʠ 

ʧʨʠʭʠʣʴʥʽʩʪʴ ʤʝʭʘʥʽʟʘʪʦʨʽʚ, ʚʦʜʽʾʚ ʪʘ ʬʘʭʚ̔ʮʽʚ ʩʚʦʾʤʠ ʚʠʩʦʢʠʤʠ ʪʝʭʥʽʢʦ-

ʝʢʦʥʦʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ. ɿʘʚʦʜ ʚʠʧʫʩʢʘʻ ʮʽʣʫ ʛʘʤʫ ʜʚʠʛʫʥʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ 

ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ ʘʚʪʦʤʦʙʽʣʽʚ, ʷʢʽ ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  

ʊʘʢ ʜʣʷ ʚʘʥʪʘʞʽʚʦʢ ɻɸɿ-53 (ɻɸɿ-3307) ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ɼ-245.12ʉ, ʜʣʷ 

ɿʀʃ-130/131 ï ɼ-245.9, ʜʣʷ ʂʘʤɸɿʘ ï ɼ-260.12ɽ2. ɺʦʥʠ ʩʪʚʦʨʝʥʽ ʥʘ ʙʘʟʽ 

ʚʽʜʦʤʦʛʦ ɼ-240 ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ ʘʚʪʦʤʦʙʽʣʽʚ. ʊʦʙʪʦ ʾʭ ʟʦʚʥʽʰʥʷ ʰʚʠʜʢʽʩʥʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ ʚʽʜʧʦʚʽʜʘʻ ʟʤʽʥʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʧʨʠ ʨʫʩʽ 

ʘʚʪʦʤʦʙʽʣʷ.  

ʇʨʠ ʚʩʪʘʥʦʚʣʝʥʥʽ ʜʚʠʛʫʥʽʚ ʄʽʥʩʴʢʦʛʦ ʤʦʪʦʨʥʦʛʦ ʟʘʚʦʜʫ ʥʘ ʘʚʪʦʤʦʙʽʣʽ 

ʦʪʨʠʤʫʻʤʦ ʨʷʜ ʧʝʨʝʚʘʛ.  

1. ɼʚʠʛʫʥʠ ʟ ʨʷʜʥʠʤ ʨʦʟʤʽʱʝʥʥʷʤ ʮʠʣʽʥʜʨʽʚ ʜʦʙʨʝ ʚʧʠʩʫʻʪʴʩʷ ʚ 

ʧʽʜʢʘʧʦʪʥʦʤʫ ʧʨʦʩʪʦʨʽ, ʜʦ ʡʦʛʦ ʚʫʟʣʽʚ ʪʘ ʘʛʨʝʛʘʪʽʚ ʻ ʚʽʣʴʥʠʡ ʜʦʩʪʫʧ, ʱʦ 

ʦʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʪʝʭʥʽʯʥʠʭ ʦʙʩʣʫʛʦʚʫʚʘʥʴ.  

2. ɺʠʪʨʘʪʘ ʧʘʣʠʚʘ ʟʤʝʥʰʫʻʪʴʩʷ ʥʘ 15 ï 20% (ʪʘʢ ʜʣʷ ʘʚʪʦʤʦʙʽʣʽʚ ʪʠʧʫ ɻɸɿ-

53/ɻɸɿ-3307 ʩʢʣʘʜʘʻ 18-20 ʣ/100 ʢʤ, ʱʦ ʛʘʨʘʥʪʫʻ ʝʢʦʥʦʤʽʶ ʧʘʣʠʚʘ ʜʦ 20 ʣ ʟʘ 

100 ʢʤ). 

3. ɿʦʚʥʽʰʥʷ ʰʚʠʜʢʽʩʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʚʠʛʫʥʽʚ ʛʘʨʘʥʪʫʻ ʚʠʩʦʢʠʡ ʢʨʫʪʥʠʡ 

ʤʦʤʝʥʪ, ʷʢʠʡ ʜʦʜʘʪʢʦʚʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɼʚʠʛʫʥ 

çʪʷʛʥʝè ʥʝ ʪʽʣʴʢʠ ʥʘʚʘʥʪʘʞʝʥʠʡ ʘʚʪʦʤʦʙʽʣʴ, ʘ ʪʘʢʦʞ ʽ ʧʨʠʯʝʧ, ʧʨʠ ʮʴʦʤʫ ʥʝʤʘʻ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʚ ʯʘʩʪʦʤʫ ʧʝʨʝʤʠʢʘʥʥʽ ʧʝʨʝʜʘʯ.  

4. ʗʢ ʽ ʚʩʝ ʩʽʤʝʡʩʪʚʦ ʜʠʟʝʣʴʥʠʭ ʩʠʣʦʚʠʭ ʘʛʨʝʛʘʪʽʚ, ʤʦʪʦʨʝʩʫʨʩ ʜʚʠʛʫʥʽʚ 

ʄʄɿ ʤʘʡʞʝ ʚ ʜʚʘ ʨʘʟʠ ʚʠʱʠʡ, ʥʽʞ ʫ ʙʝʥʟʠʥʦʚʠʭ ʘʥʘʣʦʛʽʚ, ʟʘ ʨʘʭʫʥʦʢ ʙʽʣʴʰ 

ʤʽʮʥʦʛʦ ʙʣʦʢʫ, ʰʘʪʫʥʦ-ʧʦʨʰʥʝʚʦʾ ʛʨʫʧʠ ʪʘ ʨʝʰʪʠ ʜʝʪʘʣʝʡ ʜʚʠʛʫʥʘ.  

5. ɼʚʠʛʫʥʠ ʧʨʦʩʪʽ ʚ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ, ʟʘʧʘʩʥʽ ʯʘʩʪʠʥʠ ʜʦʩʪʫʧʥʽ, ʘ ʩʝʨʚʽʩ 

ʨʦʟʧʦʚʩʶʜʞʝʥʠʡ.  

ɼʦʩʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʚʠʛʫʥʽʚ ʄʽʥʩʴʢʦʛʦ ʤʦʪʦʨʥʦʛʦ ʟʘʚʦʜʫ ʩʚʽʜʯʠʪʴ, ʱʦ 

ʚʦʥʠ ʜʦʙʨʝ ʘʜʘʧʪʦʚʘʥʽ ʜʦ ʚʽʪʯʠʟʥʷʥʠʭ ʧʘʣʠʚʦ-ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʪʘ ʚʘʞʢʠʭ 

ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʎʽ ʘʛʨʝʛʘʪʠ ʧʨʠ ʥʝʚʝʣʠʢʠʭ ʛʘʙʘʨʠʪʥʠʭ ʨʦʟʤʽʨʘʭ ʽ ʤʘʩʽ ʤʘʶʪʴ 

ʟʥʘʯʥʠʡ ʟʘʧʘʩ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ (25 ï 28%) ʽ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʫ ʥʘʜʽʡʥʽʩʪʴ. ʂʨʽʤ 

ʪʦʛʦ, ʚ ʋʢʨʘʾʥʽ ʤʽʥʩʴʢʽ ʜʚʠʛʫʥʠ ʜʫʞʝ ʧʦʰʠʨʝʥʽ, ʪʦʤʫ ʧʨʦʙʣʝʤ ʟʽ ʩʪʚʦʨʝʥʥʷ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʾ ʨʝʤʦʥʪʥʦʾ ʙʘʟʠ ʥʝ ʚʠʥʠʢʘʻ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ  
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ʋɼʂ 656.031.4 
 

ʇɽʈɽɺɸɻʀ ɸʃʔʊɽʈʅɸʊʀɺʅʀʍ ɼɺʀɻʋʅɯɺ ʄɯʅʉʔʂʆɻʆ  
ʄʆʊʆʈʅʆɻʆ ɿɸɺʆɼʋ ɼʃʗ ʇɽʈɽʆɹʃɸɼʅɸʅʅʗ ɺɸʅʊɸɾɯɺʆʂ 

 
ʄʘʢʘʨʝʥʢʦ ʄ.ɻ., ʜʦʮ., ʂʫʣʘʢʦʚ ʖ.ʄ., ʩʪ. ʚʠʢʣ., ɯʩʘʛʫʣʦʚ ɹ.ɼ., ʩʪʫʜ. 
(ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʽʤʝʥʽ ʇʝʪʨʘ ɺʘʩʠʣʝʥʢʘ) 
 
ʇʨʠ ʧʝʨʝʚʝʟʝʥʥʽ ʚʘʥʪʘʞʽʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʦʤ ʜʦ ʜʚʠʛʫʥʽʚ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ 

ʥʘʩʪʫʧʥʽ ʚʠʤʦʛʠ: ʱʦʙ ʜʚʠʛʫʥ ʤʘʚ ʥʝʦʙʭʽʜʥʠʡ ʟʘʧʘʩ ʧʦʪʫʞʥʦʩʪʽ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ 
ʧʝʨʝʚʝʟʝʥʥʷ ʟ ʥʝʦʙʭʽʜʥʦʶ ʰʚʠʜʢʽʩʪʶ ʚʘʥʪʘʞʫ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ 
ʚʘʥʪʘʞʦʧʽʜʡʦʤʥʦʩʪʽ ʘʚʪʦʤʦʙʽʣʷ; ʣʝʛʢʦ ʧʝʨʝʙʦʨʶʚʘʚ ʟʤʽʥʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʙʝʟ 
ʧʝʨʝʤʠʢʘʥʥʷ ʧʝʨʝʜʘʯ, ʪʦʙʪʦ ʤʘʚ ʚʠʩʦʢʠʡ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʪʘ ʜʦʩʪʘʪʥʽʡ ʟʘʧʘʩ 
ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ; ʤʘʚ ʥʠʟʴʢʫ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʧʦʚʥʦʪʦʶ 
ʟʛʦʨʷʥʥʷ ʧʘʣʠʚʘ ʪʘ ʤʽʥʽʤʘʣʴʥʠʤʠ ʚʪʨʘʪʘʤʠ ʝʥʝʨʛʽʾ ʚ ʜʚʠʛʫʥʽ; ʧʝʨʝʦʙʣʘʜʥʘʥʥʷ 
ʧʦʚʠʥʥʦ ʚʽʜʧʦʚʽʜʘʪʠ ʢʨʠʪʝʨʽʶ çʟʘʪʨʘʪʠ ï ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪè, ʱʦʙ ʟʘʪʨʘʪʠ 
ʰʚʠʜʢʦ ʦʢʫʧʠʣʠʩʴ ʽ ʤʦʜʝʨʥʽʟʦʚʘʥʠʡ ʘʚʪʦʤʦʙʽʣʴ ʧʨʠʥʦʩʠʚ ʧʨʠʙʫʪʦʢ [1]. 

ʂʨʽʤ ʪʦʛʦ ʩʣʽʜ ʧʘʤôʷʪʘʪʠ, ʱʦ ʧʝʨʝʦʙʣʘʜʥʘʥʥʷ ʧʦʚʠʥʥʦ ʟʜʽʡʩʥʶʚʘʪʠʩʴ ʚ 
ʩʝʨʪʠʬʽʢʦʚʘʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʷʢʽ ʥʝ ʪʽʣʴʢʠ ʷʢʽʩʥʦ ʚʠʢʦʥʫʶʪʴ ʨʦʙʦʪʠ, ʘ ʽ 
ʚʠʜʘʶʪʴ ʜʦʟʚʽʣʴʥʽ ʜʦʢʫʤʝʥʪʠ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʨʝʻʩʪʨʘʮʽʾ ʤʦʜʝʨʥʽʟʦʚʘʥʦʾ 
ʚʘʥʪʘʞʽʚʢʠ. 

ɿʙʽʣʴʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ï ʮʝ ʥʝ ʪʽʣʴʢʠ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʙʽʣʴʥʦʛʦ ʚʠʢʦʥʘʥʥʷ 
ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʧʝʨʝʚʝʟʝʥʴ, ʮʝ ʽ ʟʥʘʯʥʝ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ 
ʘʚʪʦʤʦʙʽʣʷ ʯʠ ʘʚʪʦʧʦʾʟʜʘ. ɸʣʝ ʧʨʠ ʨʦʙʦʪʽ ʜʚʠʛʫʥʘ ʧʦʪʨʽʙʥʘ ʥʝ ʧʨʦʩʪʦ ʚʠʩʦʢʘ 
ʧʦʪʫʞʥʽʩʪʴ, ʘ ʚʠʩʦʢʘ ʣʽʪʨʦʚʘ ʧʦʪʫʞʥʽʩʪʴ (ʧʦʪʫʞʥʽʩʪʴ, ʦʪʨʠʤʘʥʘ ʟ ʦʜʠʥʠʮʽ 
ʨʦʙʦʯʦʛʦ ʦʙôʻʤʫ ʮʠʣʽʥʜʨʘ), ʙʦ ʚʽʜʦʤʦ, ʱʦ ʯʠʤ ʚʠʱʝ ʮʝʡ ʧʦʢʘʟʥʠʢ, ʪʠʤ ʤʝʥʰʽ 
ʚʪʨʘʪʠ ʝʥʝʨʛʽʾ ʚ ʜʚʠʛʫʥʽ, ʘ ʚʽʜʧʦʚʽʜʥʦ, ʢʨʘʱʘ ʡʦʛʦ ʝʢʦʥʦʤʽʯʥʽʩʪʴ [2]. 

ʇʦʪʫʞʥʽʩʪʴ ʪʘ ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʜʚʠʛʫʥʘ ʟʘʣʝʞʘʪʴ ʧʝʨʝʜʫʩʽʤ ʚʽʜ ʢʽʣʴʢʦʩʪʽ 
ʧʘʣʠʚʘ, ʱʦ ʧʦʜʘʻʪʴʩʷ ʜʦ ʮʠʣʽʥʜʨʫ ʪʘ ʧʦʚʥʦʪʠ ʡʦʛʦ ʟʛʦʨʘʥʥʷ, ʘ ʪʘʢʦʞ ʚʽʜ 
ʤʝʭʘʥʽʯʥʠʭ ʚʪʨʘʪ ʫ ʧʦʨʰʥʝʚʽʡ ʛʨʫʧʽ ʪʘ ʫ ʜʚʠʛʫʥʽ ʟʘʛʘʣʦʤ. ʆʩʢʽʣʴʢʠ ʫ ʜʠʟʝʣʽʚ 
ʚʧʦʨʩʢʫʚʘʥʥʷ ʽ ʩʫʤʽʰʦʫʪʚʦʨʝʥʥʷ ʧʨʦʪʽʢʘʻ ʟʘ ʜʫʞʝ ʢʦʨʦʪʢʠʡ ʯʘʩ, ʜʦ ʥʠʭ 
ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʦʩʦʙʣʠʚʦ ʞʦʨʩʪʢʽ ʚʠʤʦʛʠ. ʂʘʤʝʨʠ ʟʛʦʨʷʥʥʷ ʜʠʟʝʣʽʚ ʄʄɿ 
ʨʦʟʤʽʱʝʥʽ ʚ ʧʦʨʰʥʽ ʪʘ ʤʘʶʪʴ ʩʢʣʘʜʥʫ, ʪʦʯʥʦ ʨʦʟʨʘʭʦʚʘʥʫ ʧʦʚʝʨʭʥʶ, ʷʢʘ ʨʘʟʦʤ 
ʟ ʨʦʟʧʠʣʚʁʘʯʝʤ ʬʦʨʩʫʥʢʠ ʟʘʙʝʟʧʝʯʫʻ ʥʘʡʙʽʣʴʰ ʷʢʽʩʥʝ ʧʝʨʝʤʽʰʫʚʘʥʥʷ ʩʫʤʽʰʽ ʪʘ 
ʧʦʚʥʝ ʾʾ ʟʛʦʨʷʥʥʷ. ʇʦʪʫʞʥʽʩʪʴ ʜʠʟʝʣʷ, ʦʙʣʘʜʥʘʥʦʛʦ ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʦʤ, 
ʜʦʜʘʪʢʦʚʦ ʧʽʜʚʠʱʫʻʪʴʩʷ ʦʭʦʣʦʜʞʝʥʥʷʤ ʧʦʚʽʪʨʷ, ʱʦ ʥʘʜʭʦʜʠʪʴ ʟ 
ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʘ ʚ ʮʠʣʽʥʜʨʠ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʚʽʪʨʷʥʦʛʦ 
ʨʘʜʽʘʪʦʨʘ-ʦʭʦʣʦʜʞʫʚʘʯʘ (ʽʥʪʝʨʢʫʣʝʨʘ). ʑʽʣʴʥʽʩʪʴ ʦʭʦʣʦʜʞʝʥʦʛʦ ʧʦʚʽʪʨʷ 
ʧʽʜʚʠʱʫʻʪʴʩʷ, ʡʦʛʦ ʚʘʛʦʚʠʡ ʟʘʨʷʜ ʪʘʢʦʞ ʟʙʽʣʴʰʫʻʪʴʩʷ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 
ʧʦʜʘʚʘʪʠ ʽ ʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦ ʩʧʘʣʶʚʘʪʠ ʧʽʜʚʠʱʝʥʽ ʜʦʟʠ ʧʘʣʠʚʘ. ʋ ʨʝʟʫʣʴʪʘʪʽ 
ʥʘʛʥʽʪʘʥʥʷ ʽ ʦʭʦʣʦʜʞʝʥʥʷ ʧʦʚʽʪʨʷ ʪʠʩʢ ʫ ʮʠʣʽʥʜʨʘʭ ʟʙʽʣʴʰʫʻʪʴʩʷ ʽ ʧʦʪʫʞʥʽʩʪʴ 
ʟʨʦʩʪʘʻ ʥʘ 15...20%.  

ɼʠʥʘʤʽʢʫ ʨʦʟʛʦʥʫ ʘʚʪʦʤʦʙʽʣʷ ʥʘʩʘʤʧʝʨʝʜ ʚʠʟʥʘʯʘʻ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ, ʱʦ 
ʨʝʘʣʽʟʫʻʪʴʩʷ ʥʘ ʚʝʜʫʯʠʭ ʢʦʣʝʩʘʭ, ʪʘ ʷʢʦʤʦʛʘ ʙʽʣʴʰʠʡ ʢʦʝʬʽʮʽʻʥʪ ʡʦʛʦ ʟʘʧʘʩʫ. 
ɺʦʥʠ ʻ ʥʘʡʚʘʞʣʠʚʽʰʠʤʠ ʜʠʥʘʤʽʯʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʪʷʛʦʚʽ 
ʤʦʞʣʠʚʦʩʪʽ ʜʚʠʛʫʥʘ. ʏʠʤ ʙʽʣʴʰʠʡ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ - ʪʠʤ ʰʚʠʜʰʝ ʨʦʟʛʘʥʷʻʪʴʩʷ 
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ʘʚʪʦʤʦʙʽʣʴ ʽ ʪʠʤ ʙʽʣʴʰʽ ʩʠʣʠ ʧʨʦʪʠʜʽʾ (ʥʘʧʨʠʢʣʘʜ, ʧʨʠ ʨʫʩʽ ʚ ʛʦʨʫ) ʚʽʥ ʟʜʘʪʥʠʡ 
ʜʦʣʘʪʠ ʙʝʟ ʜʦʜʘʪʢʦʚʦʛʦ ʧʝʨʝʤʠʢʘʥʥʷ ʧʝʨʝʜʘʯ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʚʠʛʫʥʘ ʟ ʪʘʢʠʤʠ 
ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʥʘ ʘʚʪʦʤʦʙʽʣʽ ʟʘʙʝʟʧʝʯʫʻ ʩʪʘʙʽʣʴʥʽʩʪʴ ʨʫʭʫ ʧʨʠ ʟʤʽʥʥʠʭ 
ʥʘʚʘʥʪʘʞʝʥʥʷʭ. ʉʢʦʨʦʯʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʨʦʙʦʪʠ ʥʘ ʧʝʨʝʭʽʜʥʠʭ ʨʝʞʠʤʘʭ 
ʧʽʜʚʠʱʫʻ ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʨʦʙʦʪʠ ʘʚʪʦʤʦʙʽʣʷ.  

ɼʣ̫ ʧʦʜʦʣʘʥʥʷ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʠʭ ʩʠʣ ʧʨʦʪʠʜʽʾ ʧʦʪʨʽʙʥʠʡ ʙʽʣʴʰʠʡ ʢʨʫʪʥʠʡ 
ʤʦʤʝʥʪ, ʤʘʢʩʠʤʘʣʴʥʦ ʟʤʽʱʝʥʠʡ ʜʦ ʤʽʥʽʤʘʣʴʥʠʭ ʦʙʝʨʪʽʚ. ʁʦʛʦ ʟʥʘʯʝʥʥʷ 
ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷʤ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ, ʜʦ ʥʦʤʽʥʘʣʴʥʦʛʦ, 
ʱʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʜʚʠʛʫʥʦʤ ʥʘ ʥʦʤʽʥʘʣʴʥʽʡ ʧʦʪʫʞʥʦʩʪʽ ʧʨʠ ʥʦʤʽʥʘʣʴʥʽʡ ʯʘʩʪʦʪʽ 
ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ. ɺʽʥ ʫ ʥʘʜʫʚʥʠʭ ʤʽʥʩʢɹʠʭ ʜʚʠʛʫʥʽʚ ʟʥʘʯʥʦ ʙʽʣʴʰʠʡ 
ʥʽʞ ʫ ʙʝʟʥʘʜʜʫʚʥʠʭ ʘʥʘʣʦʛʽʚ. ʆʩʦʙʣʠʚʦ ʧʦʤʽʪʥʦ ʟʥʘʯʫʱʽʩʪʴ ʮʴʦʛʦ ʧʘʨʘʤʝʪʨʘ 
ʚʠʷʚʣʷʻʪʴʩʷ ʫ ʨʘʟʽ ʧʦʜʦʣʘʥʥʷ ʘʚʪʦʤʦʙʽʣʝʤ ʥʘʚʘʥʪʘʞʝʥʴ. ʏʠʤ ʙʽʣʴʰʝ ʟʥʘʯʝʥʥʷ 
ʢʦʝʬʽʮʽʻʥʪʘ ʧʨʠʩʪʦʩʦʚʘʥʦʩʪʽ, ʪʠʤ ʙʽʣʴʰʠʡ ʦʧʽʨ ʨʫʭʫ ʤʦʞʝ ʧʦʜʦʣʘʪʠ ʘʚʪʦʤʦʙʽʣʴ 
ʙʝʟ ʧʝʨʝʤʠʢʘʥʥʷ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ ʥʘ ʟʥʠʞʝʥʫ ʧʝʨʝʜʘʯʫ.  

ɺʠʱʘ ʧʦʚʥʦʪʘ ʟʛʦʨʷʥʥʷ ʧʘʣʠʚʘ ʫ ʜʠʟʝʣʽʚ ʄʄɿ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ 
ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʫʨʙʦʥʘʜʜʫʚʘ ʪʘ ʽʥʪʝʨʢʫʣʝʨʘ ʦʭʦʣʦʜʞʫʚʘʥʥʷ ʥʘʜʜʫʚʦʯʥʦʛʦ 
ʧʦʚ̔ʪʨʷ. ʇʝʨʰ ʟʘ ʚʩʝ ʮʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʷʛʪʠ ʟʘʜʘʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 
ʩʠʣʦʚʦʛʦ ʘʛʨʝʛʘʪʫ ʧʨʠ ʤʝʥʰʠʭ ʛʘʙʘʨʠʪʘʭ ʽ ʤʘʩʽ, ʯʠʤ ʫ ʨʘʟʽ ʟʘʩʪʦʩʫʚʘʥʥʷ 
çʘʪʤʦʩʬʝʨʥʦʛʦ ʜʚʠʛʫʥʘè. ɿʚʽʜʩʠ ʚʠʪʽʢʘʻ ʱʝ ʦʜʠʥ ʚʘʞʣʠʚʠʡ ʥʘʩʣʽʜʦʢ: ʫ 
ʪʫʨʙʦʜʚʠʛʫʥʘ ʢʨʘʱʘ ʧʘʣʠʚʥʘ ʝʢʦʥʦʤʽʯʥʽʩʪʴ. ɸʜʞʝ ʚʽʥ ʢʦʤʧʘʢʪʥʽʰʠʡ ʽ ʥʘʚʽʪʴ 
ʧʨʠ ʦʜʥʘʢʦʚʽʡ ʧʦʪʫʞʥʦʩʪʽ ʟ çʘʪʤʦʩʬʝʨʥʠʤ ʜʚʠʛʫʥʦʤè ʝʬʝʢʪʠʚʥʦ ʚʠʪʨʘʯʘʻ 
ʧʘʣʠʚʦ. ʋ ʥʴʦʛʦ ʤʝʥʰʘ ʪʝʧʣʦʚʽʜʜʘʯʘ, ʥʘʩʦʩʥʽ ʚʪʨʘʪʠ ʽ ʚʽʜʥʦʩʥʽ ʚʪʨʘʪʠ ʥʘ ʪʝʨʪʷ. 
ɽʢʦʥʦʤʽʾ ʧʘʣʠʚʘ ʩʧʨʠʷʻ ʽ ʚʠʱʠʡ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʧʨʠ ʥʠʟʴʢʠʭ ʯʘʩʪʦʪʘʭ 
ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ. ʂʨʽʤ ʪʦʛʦ, ʫ ʪʫʨʙʦʜʚʠʛʫʥʘ ʢʨʘʱʽ ʝʢʦʣʦʛʽʯʥʽ 
ʧʦʢʘʟʥʠʢʠ. ʄʝʥʰʝ ʩʧʦʞʠʚʘʥʥʷ ʧʘʣʠʚʘ çʧʨʠ ʽʥh ʠʭ ʨʽʚʥʠʭè ʦʟʥʘʯʘʻ ʤʝʥʰʽ 
ʩʫʤʘʨʥʽ ʚʠʢʠʜʠ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ.  

ɼʠʟʝʣʽ ɼ-245.12ʉ ʜʣʷ ɻɸɿ-53 (ɻɸɿ-3307), ɼ-245.9 ʜʣʷ ɿʀʃ-130/131, ɼ-
260.12ɽ2 ʜʣʷ ʂʘʤɸɿʘ ï ʩʪʚʦʨʝʥʽ ʢʦʥʩʪʨʫʢʪʦʨʘʤʠ ʄʽʥʩʴʢʦʛʦ ʤʦʪʦʨʥʦʛʦ ʟʘʚʦʜʫ 
ʩʧʝʮʽʘʣʴʥʦ ʜʣʷ ʘʚʪʦʤʦʙʽʣʽʚ. ɺ ʥʠʭ ʚʪʽʣʝʥʽ ʚʩʽ ʢʨʘʱʽ ʥʘʧʨʘʮʶʚʘʥʥʷ ʜʦʙʨʝ 
ʚʽʜʦʤʦʛʦ ɼ-240. ʇʨʦʜʫʤʘʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʾ ʜʚʠʛʫʥʽʚ ʩʧʨʦʱʫʻ ʧʨʦʮʝʩ ʡʦʛʦ 
ʨʝʤʦʥʪʫ. ʄʝʨʝʞʘ ʩʝʨʚʽʩʥʠʭ ʮʝʥʪʨʽʚ ʧʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʶ ʽ ʨʝʤʦʥʪʫ ʤʽʥʩʴʢʠʭ 
ʜʚʠʛʫʥʽʚ ʨʦʟʚʠʥʝʥʘ. ɿʘʧʘʩʥʽ ʯʘʩʪʠʥʠ ʥʝ ʜʝʬʽʮʠʪʥʽ. ʋ ʟʚ'ʷʟʢʫ ʟ ʤʝʥʰʠʤ ʯʠʩʣʦʤ 
ʟʘʤʽʥʶʚʘʥʠʭ ʜʝʪʘʣʝʡ ʧʨʠ ʨʝʤʦʥʪʽ ʜʠʟʝʣʽʚ ʄʄɿ, ʚʘʨʪʽʩʪʴ ʾʭ ʨʝʤʦʥʪʫ ʟʥʘʯʥʦ 
ʜʝʰʝʚʰʘ ʥʽʞ ʘʥʘʣʦʛʽʚ.  

ʊʘʢʠʤ ʯʠʥʦʤ ʤʦʜʝʨʥʽʟʘʮʽʷ ʘʚʪʦʤʦʙʽʣʷ ï ʮʝ ʥʝ ʧʨʦʩʪʦ ʫʩʪʘʥʦʚʢʘ ʥʦʚʦʛʦ 
ʝʢʦʥʦʤʽʯʥʦʛʦ ʜʚʠʛʫʥʘ ï ʮʝ ʜʦʜʘʥʥʷ ʡʦʤʫ ʥʦʚʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 
ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʨʦʙʦʪʘʭ ʧʨʠ ʤʽʥʽʤʘʣʴʥʽʡ ʧʠʪʦʤʽʡ 
ʚʠʪʨʘʪʽ ʧʘʣʠʚʘ. ʊʘʢʠʡ ʰʣʷʭ ï ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʡ ʜʣʷ ʦʪʨʠʤʘʥʥʷ 
ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʠʙʫʪʢʫ ʧʨʠ ʤʽʥʽʤʘʣʴʥʠʭ ʚʠʪʨʘʪʘʭ. 

 
ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ  
1. ʄʘʢʘʨʝʥʢʦ ʄ.ɻ. ʗʢ ʟʤʝʥʰʠʪʠ ʩʦʙʽʚʘʨʪʽʩʪʴ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʧʝʨʝʚʝʟʝʥʴ. // 
ʇʨʦʧʦʟʠʮʽʷ 2019. ˉ01. ʉ.188-191.2. ɺʣʠʷʥʠʝ ʪʠʧʘ ʜʚʠʛʘʪʝʣʷ ʥʘ 
ʵʢʩʧʣʫʘʪʘʮʠʦʥʥʫʶ ʵʢʦʥʦʤʠʯʥʦʩʪʴ ʘʚʪʦʤʦʙʠʣʷ / ɸ. ɺ. ʄʦʪʣʦʭʦʚ, ʀ. ɺ. ʈʳʢʦʚʘ, 
ɺ. ɻ. ʉʪʝʧʘʥʢʦ ʠ ʜʨ. // ɼʚʠʛʘʪʝʣʠ ʚʥʫʪʨʝʥʥʝʛʦ ʩʛʦʨʘʥʠʷ. ï 2004. ï ˉ 1. ï ʉ. 82-84. 
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ʋɼʂ 629.11.012 

 

ɼʆʉʃɯɼɾɽʅʅʗ ʇɸʈɸʄɽʊʈɯɺ, ʑʆ ʍɸʈɸʂʊɽʈʀɿʋʖʊʔ ɼʆʇʋʉʊʀʄɯ 

ʂʆʃʀɺɸʅʅʗ ɸɺʊʆʄʆɹɯʃʗ 

 

ʄʘʢʘʨʝʥʢʦ ʄ.ɻ., ʜʦʮ., ʂʫʣʘʢʦʚ ʖ.ʄ., ʩʪ. ʚʠʢʣ. 

(ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʽʤʝʥʽ ʇʝʪʨʘ ɺʘʩʠʣʝʥʢʘ) 

 

ʗʢʽʩʪʴ ʧʽʜʨʝʩʦʨʶʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʣʘʚʥʽʩʪʶ ʭʦʜʫ ʽ ʜʠʥʘʤʽʯʥʦʶ 

ʩʪʽʡʢʽʩʪʶ ʘʚʪʦʤʦʙʽʣʷ. ɿʛʽʜʥʦ ʛʘʣʫʟʝʚʦʾ ʥʦʨʤʘʣʽ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ 

ʦʩʥʦʚʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʧʣʘʚʥʦʩʪʽ ʭʦʜʫ ʘʚʪʦʤʦʙʽʣʷ ʻ ʩʝʨʝʜʥʷ ʢʚʘʜʨʘʪʠʯʥʘ 

ʚʝʣʠʯʠʥʘ ʚʝʨʪʠʢʘʣʴʥʠʭ ʧʨʠʩʢʦʨʝʥʴ ʧʽʜʨʝʩʦʨʝʥʦʾ ʤʘʩʠ. ɼʦʜʘʪʢʦʚʦ ʚʝʨʪʠʢʘʣʴʥʽ 

ʧʨʠʩʢʦʨʝʥʥʷ ʧʽʜʨʝʩʦʨʝʥʠʭ ʤʘʩ ʦʮʽʥʶʶʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʠʤ ʧʨʠʩʢʦʨʝʥʥʷʤ, 

ʚʽʨʦʛʽʜʥʽʩʪʴ ʧʦʷʚʠ ʷʢʦʛʦ ʩʢʣʘʜʘʻ 1,5%. 

ɼʦ ʦʩʪʘʥʥʴʦʛʦ ʯʘʩʫ ʥʝ ʙʫʣʦ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʥʦʨʤ ʥʘ ʜʦʧʫʩʪʠʤʽ 

ʧʨʠʩʢʦʨʝʥʥʷ ʘʚʪʦʤʦʙʽʣʷ. ʈʽʟʥʽ ʘʚʪʦʨʠ ʨʝʢʦʤʝʥʜʫʚʘʣʠ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʧʨʠ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʜʦʧʫʩʪʠʤʽ ʧʨʠʩʢʦʨʝʥʥʷ, ʷʢʽ ʧʦ ʚʝʣʠʯʠʥʽ ʽʩʪʦʪʥʦ ʨʦʟʨʽʟʥʷʣʠʩʷ. ɿʘ 

ʜʘʥʠʤʠ ʘʤʝʨʠʢʘʥʩʴʢʦʛʦ ʜʦʩʣʽʜʥʠʢʘ ɽ. ɺʽʛʥʝʩʘ [1], ʮʽ ʧʨʠʩʢʦʨʝʥʥʷ ʚ ʰʠʨʦʢʦʤʫ 

ʜʽʘʧʘʟʦʥʽ ʯʘʩʪʦʪ ʧʝʨʝʚʠʱʫʶʪʴ ʧʦ ʘʙʩʦʣʶʪʥʽʡ ʚʝʣʠʯʠʥʽ 3g. ɺʢʘʟʘʥʘ ʚʝʣʠʯʠʥʘ 

ʧʨʠʩʢʦʨʝʥʴ ʫ ʨʷʜʽ ʨʦʙʽʪ ʧʨʠʡʥʷʪʘ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʦʶ ʧʨʠ ʘʥʘʣʽʟʽ ʽ ʩʠʥʪʝʟʽ 

ʦʧʪʠʤʘʣʴʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʽʜʚʽʩʦʢ. 

ʋ ʢʥʠʟʽ ʅ. ʅ. ʗʧʝʥʢʦ ʽ ʆ. ʂ. ʇʨʫʪʯʠʢʦʚʘ ʜʦʧʫʩʪʠʤʽ ʟʥʘʯʝʥʥʷ ʚʝʨʪʠʢʘʣʴʥʠʭ 

ʧʨʠʩʢʦʨʝʥʴ ʚ ʢʘʙʽʥʽ ʽ ʮʝʥʪʨʽ ʧʣʘʪʬʦʨʤʠ ʚʘʥʪʘʞʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʩʝʨʝʜʥʽʤ ʢʚʘʜʨʘʪʠʯʥʠʤ ʧʨʠʩʢʦʨʝʥʥʷʤ 7 ʤ/ʩ
2
 ʽ ʤʘʢʩʠʤʘʣʴʥʠʤ ʧʨʠʩʢʦʨʝʥʥʷʤ 20 

ʤ/ʩ
2
 [2].  

ʇʨʠʚʝʜʝʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʧʦ ʜʦʧʫʩʪʠʤʠʭ ʧʨʠʩʢʦʨʝʥʥʷʭ ʤʘʶʪʴ ʜʫʞʝ 

ʰʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ. ɯʟ ʟʤʽʥʦʶ ʨʽʚʥʷ ʜʦʧʫʩʪʠʤʠʭ ʧʨʠʩʢʦʨʝʥʴ ʟʤʽʥʶʻʪʴʩʷ ʚʠʜ 

ʦʧʪʠʤʘʣʴʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʅʘʧʨʠʢʣʘʜ, ʧʨʠʡʥʷʚʰʠ ʤʘʢʩʠʤʘʣʴʥʦ 

ʜʦʧʫʩʪʠʤʠʤʠ ʧʨʠʩʢʦʨʝʥʥʷ 20ð30 ʤ/ʩ
2
, ʦʪʨʠʤʘʻʤʦ ʷʢ ʦʧʪʠʤʘʣʴʥʫ ʞʦʨʩʪʢʫ 

ʧʽʜʚʽʩʢʫ. ʇʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘ ʥʝʨʽʚʥʠʭ ʜʦʨʦʛʘʭ ʚ ʟʚʠʯʘʡʥʠʭ ʫʤʦʚʘʭ ʘʚʪʦʤʦʙʽʣʽ ʟ 

ʪʘʢʦʶ ʧʽʜʚʽʩʢʦʶ ʤʘʪʠʤʫʪʴ ʚʽʜʥʦʩʥʦ ʥʠʟʴʢʽ ʩʝʨʝʜʥʽ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʚʥʘʩʣʽʜʦʢ 

ʥʝʜʦʩʪʘʪʥʴʦʾ ʧʣʘʚʥʦʩʪʽ ʭʦʜʫ, ʘ ʦʪʞʝ, ʥʠʟʴʢʫ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʽ ʚʠʩʦʢʫ 

ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʝʨʝʚʝʟʝʥʴ. 

ʗʢʱʦ ʧʨʠʡʥʷʪʠ ʜʦʧʫʩʪʠʤʠʤʠ ʩʝʨʝʜʥʽ ʢʚʘʜʨʘʪʠʯʥʽ ʧʨʠʩʢʦʨʝʥʥʷ, ʱʦ 

ʜʦʨʽʚʥʶʶʪʴ 0,3ð1,0 ʤ/ʩ
2
, ʪʦ ʜʣʷ ʜʦʨʽʛ ʟ ʜʦʩʢʦʥʘʣʠʤ ʧʦʢʨʠʪʪʷʤ, ʷʢ ʦʧʪʠʤʘʣʴʥʽ, 

ʦʪʨʠʤʘʻʤʦ ʤ'ʷʢʫ ʧʽʜʚʽʩʢʫ ʽ ʤʘʣʠʡ ʦʧʽʨ ʘʤʦʨʪʠʟʘʪʦʨʽʚ. ɸʣʝ ʪʘʢʘ ʧʽʜʚʽʩʢʘ ʙʫʜʝ 

ʤʘʣʦʧʨʠʜʘʪʥʘ ʜʣʷ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘ ʥʝʨʽʚʥʠʭ ʜʦʨʦʛʘʭ. 

ʆʧʪʠʤʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʽʜʚʽʩʢʠ ʘʚʪʦʤʦʙʽʣʷ, ʚʠʟʥʘʯʝʥʘ ʟ ʫʤʦʚ 

ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʠʭ ʧʨʠʩʢʦʨʝʥʴ, ʱʦ ʜʦʨʽʚʥʶʶʪʴ 20ð30 ʤ/ʩ
2
, ʻ 

ʷʢʥʘʡʢʨʘʱʦʶ ʚ ʷʢʥʘʡʛʽʨʰʠʭ ʫʤʦʚʘʭ. ɼʣʷ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘʢʽ 

ʚʠʩʦʢʽ ʨʽʚʥʽ ʧʨʠʩʢʦʨʝʥʴ ʻ ʥʝʧʨʠʧʫʩʪʠʤʠʤʠ. 

ʉʝʨʝʜʥʽ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʽʚ ʥʘ ʥʝʨʽʚʥʠʭ ʜʦʨʦʛʘʭ ʚ ʥʦʨʤʘʣʴʥʠʭ 

ʫʤʦʚʘʭ ʨʦʙʦʪʠ ʦʙʤʝʞʫʶʪʴʩʷ ʧʨʠʩʢʦʨʝʥʥʷʤʠ ŭ...å 2 ʤ/ʩ
2
 ʽ ʍ2ʤʘʭå6 ʤ/ʩ

2
 [3]. ʎʽ 

ʚʝʣʠʯʠʥʠ ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʽ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʚʧʣʠʚʫ 
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ʧʘʨʘʤʝʪʨʽʚ ʧʽʜʨʝʩʦʨʶʚʘʥʥʷ ʥʘ ʩʝʨʝʜʥʽ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʷ ʥʘ ʥʝʨʽʚʥʠʭ 

ʜʦʨʦʛʘʭ. ʂʦʣʠʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʷ ʧʨʠ ŭ=2 ʤ/ʩ
2
 ʦʮʽʥʶʶʪʴʩʷ ʷʢ ʪʘʢʘ, ʱʦ ʪʫʨʙʫʻ, 

ʧʨʠ ʷʢʠʭ ʚʪʦʤʘ ʥʘʩʪʘʻ ʯʝʨʝʟ 3ð4 ʛʦʜʠʥʠ ʨʫʭʫ [2]. 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʦʧʪʠʤʘʣʴʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʽʜʚʽʩʢʠ ʩʣʽʜ ʟʘʜʘʚʘʪʠʩʷ ʥʝ ʦʜʥʽʻʶ, ʘ ʩʫʢʫʧʥʽʩʪʶ ʦʜʥʦʪʠʧʥʠʭ ʬʫʥʢʮʽʡ ʌ(ʟ), ʱʦ 

ʚʠʟʥʘʯʘʶʪʴ ʜʦʧʫʩʪʠʤʫ ʧʣʘʚʥʽʩʪʴ ʭʦʜʫ, ʜʝ ʧʽʜ ʬʫʥʢʮʽʻʶ ʌ(ʟ) ʤʦʞʥʘ ʧʨʠʡʤʘʪʠ, 

ʥʘʧʨʠʢʣʘʜ, ʩʝʨʝʜʥʻ ʢʚʘʜʨʘʪʠʯʥʝ ʜʦʧʫʩʪʠʤʝ ʧʨʠʩʢʦʨʝʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʯʘʩʪʦʪʠ 

ʢʦʣʠʚʘʥʴ. ʅʘʡʯʽʪʢʽʰʝ ʧʨʦʩʪʝʞʫʻʪʴʩʷ ʩʫʢʫʧʥʽʩʪʴ ʪʘʢʠʭ ʬʫʥʢʮʽʡ ʚʠʭʦʜʷʯʠ ʟ ʫʤʦʚ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʧʣʘʚʥʦʩʪʽ ʭʦʜʫ ʥʘ ʨʽʚʥʠʭ ʜʦʨʦʛʘʭ; ʥʘʡʙʽʣʴʰʠʭ ʩʝʨʝʜʥʽʭ 

ʰʚʠʜʢʦʩʪʝʡ ʥʘ ʥʝʨʽʚʥʠʭ ʜʦʨʦʛʘʭ, ʜʝ ʰʚʠʜʢʽʩʪʴ ʦʙʤʝʞʫʻʪʴʩʷ ʥʝʜʦʩʪʘʪʥʴʦʶ 

ʧʣʘʚʥʽʩʪʶ ʭʦʜʫ; ʥʘʡʙʽʣʴʰʽʡ ʰʚʠʜʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʷ ʚ ʢʨʦʩʦʚʦʤʫ ʨʝʞʠʤʽ ʨʫʭʫ. 

ʉʪʘʙʽʣʴʥʽʩʪʴ ʢʦʥʪʘʢʪʫ ʰʠʥ ʟ ʜʦʨʦʛʦʶ ʤʦʞʝ ʙʫʪʠ ʦʭʘʨʘʢʪʝʨʠʟʦʚʘʥʘ 

ʩʝʨʝʜʥʽʤ ʢʚʘʜʨʘʪʠʯʥʠʤ ʚʽʜʭʠʣʝʥʥʷʤ ʚʝʨʪʠʢʘʣʴʥʦʛʦ ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʥʘ ʰʠʥʠ ʘʙʦ ʩʝʨʝʜʥʽʤ ʢʚʘʜʨʘʪʠʯʥʠʤ ʚʽʜʭʠʣʝʥʥʷʤ ʜʝʬʦʨʤʘʮʽʾ ʰʠʥ, ʚʽʜʥʝʩʝʥʠʤ 

ʜʦ ʾʾ ʩʪʘʪʠʯʥʦʛʦ ʧʨʦʛʠʥʫ. 

ʇʨʠ ʨʫʩʽ ʘʚʪʦʤʦʙʽʣʷ ʟ ʚʝʣʠʢʠʤʠ ʰʚʠʜʢʦʩʪʷʤʠ ʧʦ ʜʦʨʦʛʘʭ ʟ ʜʦʩʢʦʥʘʣʠʤ 

ʧʦʢʨʠʪʪʷʤ ʥʝʦʙʭʽʜʥʘ ʥʘʡʙʽʣʴʰʘ ʩʪʘʙʽʣʴʥʽʩʪʴ ʢʦʥʪʘʢʪʫ ʰʠʥ ʟ ʦʧʦʨʥʦʶ 

ʧʦʚʝʨʭʥʝʶ.  

ɿ ʧʦʛʣʷʜʫ ʙʝʟʧʝʢʠ ʨʫʭʫ ʧʘʨʘʤʝʪʨʠ ʧʽʜʨʝʩʦʨʶʚʘʥʥʷ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ 

ʤʽʥʽʤʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ŭʨ .h ɻʨʘʥʠʯʥʽ ʟʥʘʯʝʥʥʷ ʮʠʭ ʚʝʣʠʯʠʥ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟ ʫʤʦʚʠ, 

ʱʦ ʢʦʣʝʩʘ ʥʝ ʚʽʜʨʠʚʘʶʪʴʩʷ ʚʽʜ ʜʦʨʦʛʠ: 
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ʜʝ: (ʪ1+ʪ2) g ï ʚʘʛʘ ʙʝʟʧʨʫʞʠʥʥʠʭ ʽ ʧʽʜʨʝʩʦʨʝʥʠʭ ʤʘʩ ʢʦʣʽc. 

ɺʽʜʥʦʩʥʽ ʧʝʨʝʤʽʱʝʥʥʷ ʢʦʣʽʩ ʽ ʢʫʟʦʚʘ ʦʮʽʥʶʶʪʴʩʷ ʩʝʨʝʜʥʽʤ ʢʚʘʜʨʘʪʠʯʥʠʤ 

ʚʽʜʭʠʣʝʥʥʷʤ ŭʭ1-ʭ2 ɻʨʘʥʠʯʥʝ ʟʥʘʯʝʥʥʷ ʮʽʻʾ ʚʝʣʠʯʠʥʠ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷʤ 

 

 ŭʭ1-ʭ2 =Sŭ/3 (2) 

 

ʜʝ: Sŭ ï ʭʽʜ ʧʽʜʚʽʩʢʠ ʚʽʜ ʧʦʣʦʞʝʥʥʷ ʨʽʚʥʦʚʘʛʠ ʜʦ ʚʢʣʶʯʝʥʥʷ ʙʫʬʝʨʘ ï 

ʦʙʤʝʞʫʚʘʯʘ ʭʦʜʫ. 

ɺʝʣʠʯʠʥʫ Sŭ ʚʠʙʠʨʘʶʪʴ ʢʦʥʩʪʨʫʢʪʠʚʥʦ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʉʣʫʯʘʡʥʳʝ ʢʦʣʝʙʘʥʠʷ. ʇʝʨ. ʩ ʘʥʛʣ. ʄ. 3. ʂʦʣʦʚʩʢʦʛʦ. ɺ. ɸ. ʇʘʚʣʦʚʘ, ʂ. ɺ. 

ʌʨʦʣʦʚʘ. ʇʦʜ ʨʝʜ. ɸ. ɸ. ʇʝʨʚʦʟʚʘʥʥʦʛʦ. ʄ., çʄʠʨè, 2007. 365 ʩ. 

2. ʗʮʝʥʢʦ ʅ. ʅ., ʇʨʫʪʯʠʢʦʚ ʆ. ʂ. ʇʣʘʚʥʦʩʪʴ ʭʦʜʘ ʛʨʫʟʦʚʳʭ ʘʚʪʦʤʦʙʠʣʝʡ. ʄ., 

çʄʘʰʠʥʦʩʪʨʦʝʥʠʝè, 2009. 220 ʩ. 

3. ʄʝʣʴʥʠʢʦʚ ɸ. ɸ. ʅʝʢʦʪʦʨʳʝ ʚʦʧʨʦʩʳ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ ʠ ʠʩʩʣʝʜʦʚʘʥʠʷ 

ʧʦʜʚʝʩʢʠ ʘʚʪʦʤʦʙʠʣʷ. ɻʦʨʴʢʠʡ, ɺʦʣʛʦ-ɺʷʪʩʢʦʝ ʢʥ. ʠʟʜ-ʚʦ, 2003. 79 ʩ. 
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ʋɼʂ 629.114 

 

ʇɯɼɺʀʑɽʅʅʗ ɽʂʉʇʃʋɸʊɸʎɯʁʅʀʍ ʇʆʂɸɿʅʀʂɯɺ  

ɺɸʅʊɸɾʅʆɻʆ ɸɺʊʆʄʆɹɯʃʗ ɺɼʆʉʂʆʅɸʃɽʅʅʗʄ  

ʉʀʉʊɽʄʀ ʅɸɼɼʋɺʋ ɼɺʀɻʋʅɸ ʄʄɿ ɼ-260.4 

 

ʄʘʢʘʨʝʥʢʦ ʄ.ɻ., ʜʦʮ., ʂʫʣʘʢʦʚ ʖ.ʄ., ʩʪ. ʚʠʢʣ. 

(ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ  
ʽʤʝʥʽ ʇʝʪʨʘ ɺʘʩʠʣʝʥʢʘ) 

 

ɼʦ ʜʚʠʛʫʥʽʚ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ ʧʨʝʜôʷʚʣʷʶʪʴ ʚʩʝ ʙʽʣʴʰʝ 

ʚʠʩʦʢʽ ʚʠʤʦʛʠ ʧʦ ʝʢʦʥʦʤʽʯʥʦʩʪʽ, ʘʜʘʧʪʘʮʽʾ, ʟʨʫʯʥʦʩʪʽ ʥʘʩʪʨʦʶʚʘʥʥʷ ʪʘ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʶ, ʩʢʣʘʜʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʚ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ 

ʰʚʠʜʢʽʩʥʠʭ ʪʘ ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʠʭ ʨʝʞʠʤʽʚ. ɺʠʱʝ ʩʢʘʟʘʥʝ ʩʧʨʠʯʠʥʷʻ ʧʦʰʫʢʫ 

ʥʦʚʠʭ ʰʣʷʭʽʚ ʩʪʚʦʨʝʥʥʷ ʘʚʪʦʤʘʪʠʯʥʠʭ ʨʝʛʫʣʷʪʦʨʽʚ ʜʦʩʠʪʴ ʢʦʤʧʘʢʪʥʠʭ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʧʦʪʨʽʙʥʫ ʪʦʯʥʽʩʪʴ ʨʦʙʦʪʠ ʪʘ ʤʘʶʯʠ ʤʦʞʣʠʚʽʩʪʴ ʫʨʘʭʫʚʘʥʥʷ ʚʩʽʭ 

ʥʝʦʙʭʽʜʥʠʭ ʚʭʽʜʥʠʭ ʢʦʦʨʜʠʥʘʪ (ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ, ʪʠʩʢ ʥʘʜʜʫʚʫ). ʂʦʤʧʣʝʢʩ 

ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʚʭʽʜʥʠʭ ʢʦʦʨʜʠʥʘʪ ʧʦʪʨʝʙʫʻ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ ʾʭ ʫʨʘʭʫʚʘʥʥʷ ʟ 

ʤʝʪʦʶ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ ʜʚʠʛʫʥʘ ʄʄɿ ɼ-260.4 [1]. ʇʽʜʚʠʱʝʥʥʷ 

ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʚʘʥʪʘʞʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ, ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʟʨʦʩʪʘʥʥʷʤ ʡʦʛʦ ʧʦʪʫʞʥʦʩʪʽ ʡʦʛʦ ʜʚʠʛʫʥʘ. ʇʦʜʘʚʘʥʥʷ ʧʘʣʠʚʘ ʽ ʪʠʩʢ ʧʦʚʽʪʨʷ ʚ 

ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʽ ʙʝʟ ʨʝʛʫʣʶʚʘʥʥʷ ʪʠʩʢʫ ʥʘʜʜʫʚʘʥʥʷ, ʧʨʷʤʦ ʧʨʦʧʦʨʮʽʡʥʽ ʝʥʝʨʛʽʾ 

ʛʘʟʽʚ. ʉʘʤʝ ʪʦʤʫ ʤʘʡʙʫʪʥʻ ʥʘʣʝʞʠʪʴ ʪʫʨʙʦʢʦʤʧʨʝʩʦʨʘʤ ʟ ʨʝʛʫʣʴʦʚʘʥʠʤ ʪʠʩʢʦʤ.  

ɸʥʘʣʽʟ ʢʦʥʩʪʨʫʢʪʦʨʩʴʢʠʭ ʨʽʰʝʥʴ ʮʽʻʾ ʟʘʜʘʯʽ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ 

ʥʘʜʜʫʚʫ ʨʽʟʥʠʤʠ ʪʠʧʘʤʠ ʢʦʥʩʪʨʫʢʮʽʡ ʧʦʢʘʟʘʚ, ʱʦ ʥʘʡʢʨʘʱʠʤʠ ʨʝʟʫʣʴʪʘʪʠ 

ʧʦʢʘʟʫʶʪʴ ʤʝʭʘʥʦʪʨʦʥʘ ʩʠʩʪʝʤʘ ʨʝʛʫʣʶʚʘʥʥʷ ʥʘʜʜʫʚʫ. ɺʦʥʘ ʤʦʞʝ ʩʢʣʘʜʘʪʠʩʴ ʟ 

ʨʽʟʥʠʭ ʝʣʝʢʪʨʦʥʥʠʭ ʙʣʦʢʽʚ (ʤʽʢʨʦʧʨʦʮʝʩʦʨʠ), ʨʝʘʣʽʟʫʚʘʪʠ ʥʝʧʝʨʝʨʠʚʥʠʡ ʩʠʥʪʝʟ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ ʡ ʟʦʚʥʽʰʥʽʭ ʫʤʦʚ ʪʘ ʚʠʨʦʙʣʷʶʪʴ ʜʣʷ 

ʢʦʞʥʦʛʦ ʟʤʽʥʥʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʦ (ʦʧʪʠʤʘʣʴʥʝ) 

ʨʽʰʝʥʥʷ, ʚʠʟʥʘʯʘʻ ʚʠʜ ʢʦʤʘʥʜʠ ʥʘ ʚʠʢʦʥʘʚʯʠʡ ʤʝʭʘʥʽʟʤ, ʟʘʜʘʻ ʮʠʢʣʦʚʫ ʧʦʜʘʯʫ 

ʧʘʣʠʚʘ ʪʘ ʦʧʪʠʤʘʣʴʥʠʡ ʪʠʩʢ ʥʘʛʥʽʪʘʥʥʷ ʧʦʚʽʪʨʷ (ʪʝʤʧʝʨʘʪʫʨʫ ʧʦʚʽʪʨʷ), ʭʘʨʘʢʪʝʨ 

ʚ ʧʨʠʩʢʫ. ʋ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʩʭʝʤʫ ʝʣʝʢʪʨʦʥʥʠʭ ʨʝʛʫʣʷʪʦʨʽʚ ʚʭʦʜʷʪʴ ʜʘʪʯʠʢʠ, 

ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʟʘʤʽʨʫ ʟʥʘʯʝʥʴ ʚʭʽʜʥʠʭ ʢʦʦʨʜʠʥʘʪ (ɤ; ɇ; p; N ʪʘ ʽʥ.) ʪʘ 

ʚʠʭʽʜʥʠʭ ʚʽʜʧʦʚʽʜʥʠʭ ʝʣʝʢʪʨʠʯʥʠʭ ʩʠʛʥʘʣʽʚ (Vɤ; Vɇ; Vp; VN ʪʘ ʽʥ.). ɿʥʘʯʝʥʥʷ 

ʦʢʨʝʤʠʭ ʧʘʨʘʤʝʪʨʽʚ ʥʘ ʟʘʜʘʥʦʤʫ ʨʽʚʥʦʤʫ ʨʝʞʠʤʽ  ʫʩʪʘʥʦʚʣʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ. 

ɺ ʝʣʝʢʪʨʦʥʥʽʡ ʩʠʩʪʝʤʽ ʨʝʛʫʣʶʚʘʥʥʷ ʩʠʛʥʘʣʠ ʜʘʪʯʠʢʽʚ ʧʦʪʨʘʧʣʷʶʪʴ ʚ ɽɹʂ, 

ʚ ʷʢʦʤʫ ʩʠʥʪʝʟʫʶʪʴʩʷ ʧʦ ʚʽʜʧʦʚʽʜʥʽʡ ʧʨʦʛʨʘʤʽ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʚʠʨʦʙʣʷʶʪʴʩʷ 

ʢʝʨʫʶʯʠʡ ʩʠʛʥʘʣ, ʷʢʠʡ ʦʪʨʠʤʫʻ ʚʠʢʦʥʘʚʯʠʡ ʝʣʝʤʝʥʪ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʊʝʭʥʠʯʝʩʢʠʝ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʛʘʪʝʣʝʡ ʄʄɿ. ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ 

http://www.mmzopt.ru/engines/summary_table.html. 

2. ɼʚʠʛʘʪʝʣʴ ʄʄɿ ɼ-260. ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ 

https://yourmotor.ru/engines/mmz/dvigatel-d-260/ 

http://www.mmzopt.ru/engines/summary_table.html
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ʋɼʂ 629.11.012 

 

ɼʆʉʃɯɼɾɽʅʅʗ ʐɺʀɼʂʆʉʊɯ ʈʋʍʋ ɸɺʊʆʄʆɹɯʃʗ  

ʇʆ ʅɽʈɯɺʅʀʍ ɼʆʈʆɻɸʍ 

 

ʄʘʢʘʨʝʥʢʦ ʄ.ɻ., ʜʦʮ., ʂʫʣʘʢʦʚ ʖ.ʄ., ʩʪ. ʚʠʢʣ. 

(ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ  

ʽʤʝʥʽ ʇʝʪʨʘ ɺʘʩʠʣʝʥʢʘ) 

ʉʘʚʯʫʢ ʉ.ʖ., ʚʠʢʣ. ʚʠʱ. ʢʘʪ. 

(ɺʇ ʅʋɹʽʇ ʋʢʨʘʾʥʠ çʅʝʤʽʰʘʾʚʩʴʢʠʡ ʘʛʨʦʪʝʭʥʽʯʥʠʡ ʢʦʣʝʜʞè) 

 

ɺʠʚʯʝʥʥʶ ʚʧʣʠʚʫ ʥʝʨʽʚʥʦʩʪʝʡ ʜʦʨʦʛʽ ʥʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʽʚ 

ʧʨʠʩʚʷʯʝʥʦ ʦʙʤʝʞʝʥʝ ʯʠʩʣʦ ʨʦʙʽʪ. ʋ ʧʨʘʮʷʭ ʅ. ʗ. ɻʦʚʦʨʫʱʝʥʢʦ ʧʨʠʚʦʜʷʪʴʩʷ 

ʜʘʥʽ ʧʦ ʩʝʨʝʜʥʽʭ ʰʚʠʜʢʦʩʪʷʭ ʘʚʪʦʤʦʙʽʣʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʦʩʪʽ ʜʦʨʦʞʥʽʭ 

ʧʦʢʨʠʪʪʽʚ. ɺ ʮʽʣʦʤʫ ʩʝʨʝʜʥʽ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʥʘʚʘʥʪʘʞʝʥʠʭ ʽ ʥʝʥʘʚʘʥʪʘʞʝʥʠʭ 

ʘʚʪʦʤʦʙʽʣʽʚ ʽʩʪʦʪʥʦ ʥʝ ʨʦʟʨʽʟʥʷʶʪʴʩʷ. ʋ ʥʝʥʘʚʘʥʪʘʞʝʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʧʨʠ ʨʫʩʽ ʟ 

ʩʝʨʝʜʥʴʦʶ ʰʚʠʜʢʽʩʪʶ ʛʽʨʰʘ ʧʣʘʚʥʽʩʪʴ ʭʦʜʫ, ʘʣʝ ʢʨʘʱʘ ʜʠʥʘʤʽʢʘ [1]. 

 

ʈʠʩʫʥʦʢ 1 - ɿʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʫ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʢʚʘʜʨʘʪʠʯʥʦʾ 

ʚʠʩʦʪʠ ʥʝʨʽʚʥʦʩʪʝʡ ʤʽʢʨʦʧʨʦʬʽʣʶ ʜʦʨʦʛʠ: 1 ï ʤʘʢʩʠʤʘʣʴʥʽʡ ʰʚʠʜʢʦʩʪʽ; 2 ï ʩʝʨʝʜʥʴʦʶ; 

3 ï ʤʽʥʽʤʘʣʴʥʦʶ 

 

ʉʝʨʝʜʥʽ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʧʦ ʧʦʛʘʥʠʭ ʜʦʨʦʛʘʭ 

ʩʢʣʘʜʘʶʪʴ 18,5 ʢʤ/ʛʦʜ., ʘ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʚʠʩʦʢʦʾ ʧʨʦʭʽʜʥʦʩʪʽ ï 15,1 

ʢʤ/ʛʦʜ., ʱʦ ʜʦʙʨʝ ʫʟʛʦʜʞʫʻʪʴʩʷ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʚ ʨʦʙʦʪʘʭ ʅ.ʅ. 

ʗʮʝʥʢʦ, ʆ. ʂ. ʇʨʫʪʯʠʢʦʚ [2], ʃ. ɻ. ʃʘʚʨʦʚʘ [3] ʪʘ ʽʥ.  

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʨʠʩ. 1 ʧʨʠʚʝʜʝʥʽ ʛʨʘʬʽʢʠ ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʫ 

ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʟʘʣʝʞʥʦ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʢʚʘʜʨʘʪʠʯʥʦʾ ʚʠʩʦʪʠ 

ʤʽʢʨʦʧʨʦʬʽʣʶ ʨʦʟʙʠʪʠʭ ʜʦʨʽʛ ʟʘʛʘʣʴʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ. ʋ ʪʘʙʣʠʮʽ. 1 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʜʘʥʽ ʧʦ ʨʝʟʫʣʴʪʘʪʘʤ ʜʦʩʣʽʜʞʝʥʴ ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʽʚ ʧʦ 

ʥʝʨʽʚʥʠʭ ʜʦʨʦʛʘʭ. 

ɿ ʛʨʘʬʽʢʽʚ ʽ ʪʘʙʣʠʮʽ ʚʠʭʦʜʠʪʴ, ʱʦ ʽʩʥʫʻ ʧʝʚʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʰʚʠʜʢʦʩʪʷʤʠ 

ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʩʝʨʝʜʥʴʦʶ ʢʚʘʜʨʘʪʠʯʥʦʶ ʚʠʩʦʪʦʶ ʥʝʨʽʚʥʦʩʪʝʡ 
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ʤʽʢʨʦʧʨʦʬʽʣʶ ʨʦʟʙʠʪʠʭ ʜʦʨʽʛ. ʐʚʠʜʢʦʩʪʽ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʽʚ ʥʘ ʥʝʨʽʚʥʠʭ ʜʦʨʦʛʘʭ 

ï ʥʠʟʴʢʽ ʽ ʟʤʝʥʰʫʶʪʴʩʷ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʩʝʨʝʜʥʴʦʾ ʢʚʘʜʨʘʪʠʯʥʦʾ ʚʠʩʦʪʠ 

ʥʝʨʽʚʥʦʩʪʝʡ. 
 

ʊʘʙʣʠʮʷ 1 ï ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʽʚ 

ʊʠʧ ʧʦʢʨʠʪʪʷ ʽ ʥʘʙʣʠʞʝʥʘ ʢʦʨʝʣʷʮʽʷ 

ʬʫʥʢʮʽʾ ʤʽʢʨʦʧʨʦʬʽʣʶ 

ʉʝʨʝʜʥʷ 

ʢʚʘʜʨʘʪʠʯʥʘ 

ʚʠʩʦʪʘ 

ʤʽʢʨʦʧʨʦʬʽʣʶ, ʩʤ 

ʉʝʨʝʜʥʷ 

ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ 

ʘʚʪʦʤʦʙʽʣʣʽʚ, 

ʢʤ/ʛʦʜ. 

ʉʝʨʝʜʥʻ 

ʢʚʘʜʨʘʪʠʯʥʝ 

ʚʽʜʭʠʣʝʥʥʷ 

ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ 

ʘʚʪʦʤʦʙʽʣʽʚ, 

ʢʤ/ʛʦʜ. 

ɹʨʫʢʽʚʢʘ, ʩʠʣʴʥʦ ʚʠʙʠʪʘ, ʟ ʛʦʨʙʘʤʠ ʽ 

ʚʧʘʜʠʥʘʤʠ 
3,55 5,15 0,58 

ɹʨʫʢʽʚʢʘ ʚʠʙʠʪʘ 2,10 15,0 1,4 

ɹʨʫʢʽʚʢʘ ʚ ʟʘʜʦʚʽʣʴʥʦʤʫ ʩʪʘʥʽ 1,61 23,7 1,9 

 

ʈʽʟʥʠʮʷ ʤʽʞ ʤʘʢʩʠʤʘʣʴʥʠʤʠ ʽ ʤʽʥʽʤʘʣʴʥʠʤʠ ʰʚʠʜʢʦʩʪʷʤʠ ʟʤʝʥʰʫʻʪʴʩʷ ʟ 

ʧʦʛʽʨʰʝʥʥʷʤ ʷʢʦʩʪʽ ʜʦʨʦʛʠ. 

ʇʨʠ ʨʫʩʽ ʧʦ ʨʦʟʙʠʪʠʭ ʜʦʨʦʛʘʭ ʽʟ ʰʚʠʜʢʽʩʪʶ 15 ʢʤ/ʛʦʜ. ʽ ʤʝʥʰʝ ʧʨʘʢʪʠʯʥʦ 

ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʪʽʣʴʢʠ ʥʠʟʴʢʦʯʘʩʪʦʪʥʽ ʢʦʣʠʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʷ. ʂʦʣʝʩʘ ʥʝ 

ʚʠʧʨʦʙʦʚʫʶʪʴ ʚʠʩʦʢʦʯʘʩʪʦʪʥʠʭ ʢʦʣʠʚʘʥʴ ʽ ʥʝ ʚʽʜʨʠʚʘʶʪʴʩʷ ʚʽʜ ʦʧʦʨʥʦʾ 

ʧʦʚʝʨʭʥʽ. ʊʘʢʽ ʨʝʞʠʤʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʥʦʨʤʘʣʴʥʠʭ ʫʤʦʚ ʨʫʭʫ. ʋ ʨʷʜʽ ʚʠʧʘʜʢʽʚ 

ʧʨʘʢʪʠʯʥʦ ʪʽʣʴʢʠ ʥʠʟʴʢʦʯʘʩʪʦʪʥʽ ʢʦʣʠʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʧʨʠ 

ʱʦʜʦ ʚʠʩʦʢʠʭ ʰʚʠʜʢʦʩʪʷʭ ʨʫʭʫ [4]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʥʘ ʜʽʣʷʥʢʘ ʭ ʚʢʘʟʘʥʠʭ ʜʦʨʽʛ ʩʝʨʝʜʥʽ ʰʚʠʜʢʦʩʪʽ 

ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʽʚ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʝʨʝʜʥʽʤ ʢʚʘʜʨʘʪʠʯʥʠʤ ʧʨʠʩʢʦʨʝʥʥʷʤ ð 

ʙʣʠʟʴʢʦ 2 ʤ/ʩ
2
. ʎʷ ʚʝʣʠʯʠʥʘ ʤʦʞʝ ʙʫʪʠ ʧʨʠʡʥʷʪʘ ʛʨʘʥʠʯʥʦ ʜʦʧʫʩʪʠʤʦʶ ʧʨʠ 

ʜʦʩʣʽʜʞʝʥʥʽ ʚʧʣʠʚʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʽʜʚʽʩʦʢ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʩʝʨʝʜʥʽʭ ʨʝʘʣʴʥʠʭ 

ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʫ. ʇʨʠ ʟʘʚʜʘʥʥʽ ʚʦʜʽʻʚʽ ʨʫʭʘʪʠʩʷ ʟ ʧʽʜʚʠʱʝʥʦʶ ʰʚʠʜʢʽʩʪʶ, 

ʧʨʠʩʢʦʨʝʥʥʷ ʩʠʜʽʥʴ ʽ ʧʽʜʣʦʛʠ ʢʘʙʽʥʠ ʟʥʘʭʦʜʠʣʠʩʷ ʚ ʥʘʩʪʫʧʥʠʭ ʤʝʞʘʭ: 

ʤʘʢʩʠʤʘʣʴʥʽ ʧʨʠʩʢʦʨʝʥʥʷ 10ð12 ʤ/ʩ
2
, ʩʝʨʝʜʥʽ ʢʚʘʜʨʘʪʠʯʥʽ 3,3ð4 ʤ/ʩ

2
. ʇʨʠ 

ʮʴʦʤʫ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʥʘʙʣʠʞʘʶʪʴʩʷ ʜʦ ʤʘʢʩʠʤʘʣʴʥʠʭ, ʱʦ ʩʧʦʩʪʝʨʽʛʘʣʠʩʴ ʥʘ 

ʜʘʥʠʭ ʜʦʨʦʛʘʭ. 
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ʋɼʂ 656.136(043.2) 

 

ʆʎɽʅʂɸ ʕʌʌɽʂʊʀɺʅʆʉʊʀ ʈɸɹʆʊʓ ɸɺʊʆɿɽʈʅʆɺʆɿʆɺ 

ʈɸɿʃʀʏʅʆɻʆ ʊʀʇɸɾɸ ɺ ʋʉʃʆɺʀʗʍ ʇʈʆʄʓʐʃɽʅʅʆɻʆ ʋɿʃɸ 

 

ɾʠʣʠʥʢʦʚ ɸ.ɸ., ʢ.ʪ.ʥ., ʜʦʮ. 

(ɻʦʩʫʜʘʨʩʪʚʝʥʥʦʝ ʚʳʩʰʝʝ ʫʯʝʙʥʦʝ ʟʘʚʝʜʝʥʠʝ çʇʨʠʘʟʦʚʩʢʠʡ ʛʦʩʫʜʘʨʩʪʚʝʥʥʳʡ 

ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪè) 

 

ɺ ʨʝʛʠʦʥʘʭ ʋʢʨʘʠʥʳ, ʢʦʪʦʨʳʝ ʨʘʩʧʦʣʦʞʝʥʳ ʚʙʣʠʟʠ ʤʦʨʩʢʠʭ ʧʦʨʪʦʚ ʠ 

ʷʚʣʷʶʪʩʷ ʢʨʫʧʥʳʤʠ ʧʨʦʤʳʰʣʝʥʥʳʤʠ ʫʟʣʘʤʠ, ʩʣʦʞʠʣʘʩʴ ʩʠʩʪʝʤʘ 

ʘʚʪʦʤʦʙʠʣʴʥʳʭ ʧʝʨʝʚʦʟʦʢ ʟʝʨʥʦʚʳʭ ʛʨʫʟʦʚ. ɿʝʨʥʦʚʳʝ ʛʨʫʟʳ ʜʦʩʪʘʚʣʷʶʪʩʷ ʚ 

ʤʦʨʩʢʠʝ ʧʦʨʪʳ ʘʚʪʦʤʦʙʠʣʴʥʳʤ ʪʨʘʥʩʧʦʨʪʦʤ ʜʣʷ ʧʝʨʝʨʘʙʦʪʢʠ, ʧʦʛʨʫʟʢʠ ʚ ʩʫʜʘ 

ʠ ʜʘʣʴʥʝʡʰʝʡ ʦʪʧʨʘʚʢʠ, ʚ ʪʦʤ ʯʠʩʣʝ ʥʘ ʵʢʩʧʦʨʪ. ɻʦʜʦʚʦʡ ʦʙʲʝʤ ʘʚʪʦʧʝʨʝʚʦʟʦʢ 

ʤʦʞʝʪ ʜʦʩʪʠʛʘʪʴ 1-2 ʤʣʥ. ʪ ʠ ʙʦʣʝʝ. 

ɺ ʢʘʯʝʩʪʚʝ ʘʚʪʦʟʝʨʥʦʚʦʟʦʚ ʧʨʠʤʝʥʷʶʪʩʷ ʨʘʟʣʠʯʥʳʝ ʩʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʝ 

ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʳʝ ʩʨʝʜʩʪʚʘ (ɸʊʉ). ʉʧʝʮʠʘʣʠʟʠʨʦʚʘʥʥʳʡ ʧʦʜʚʠʞʥʦʡ ʩʦʩʪʘʚ 

ʧʨʝʜʩʪʘʚʣʷʝʪ ʩʦʙʦʡ ʘʚʪʦʧʦʝʟʜʘ ʜʚʫʭ ʪʠʧʦʚ: 

- ʩʘʤʦʩʚʘʣʳ-ʪʷʛʘʯʠ ʩ ʩʘʤʦʩʚʘʣʴʥʳʤʠ ʧʨʠʮʝʧʘʤʠ; 

- ʩʝʜʝʣʴʥʳʝ ʪʷʛʘʯʠ ʩ ʩʘʤʦʩʚʘʣʴʥʳʤʠ ʧʦʣʫʧʨʠʮʝʧʘʤʠ. 

ʋʢʘʟʘʥʥʳʡ ʧʦʜʚʠʞʥʦʡ ʩʦʩʪʘʚ ʠʤʝʝʪ ʛʨʫʟʦʧʦʜʲʝʤʥʦʩʪʴ 15-20 ʪ, ʧʦʣʥʫʶ 

ʤʘʩʩʫ ʜʦ 40-44 ʪ, ʦʪ 4 ʜʦ 6 ʦʩʝʡ, ʢʫʟʦʚ ʫʚʝʣʠʯʝʥʥʦʛʦ ʦʙʲʝʤʘ ʩ ʚʳʩʦʢʠʤʠ 

ʙʦʨʪʘʤʠ [1]. 

ʆʧʳʪ ʵʢʩʧʣʫʘʪʘʮʠʠ ʨʘʟʣʠʯʥʳʭ ɸʊʉ ʧʦʢʘʟʘʣ ʨʘʟʣʠʯʥʫʶ ʵʬʬʝʢʪʠʚʥʦʩʪʴ ʠʭ 

ʧʨʠʤʝʥʝʥʠʷ. ʋ ʨʘʟʥʳʭ ʤʦʜʝʣʝʡ ʨʘʟʥʘʷ ʧʦ ʚʝʣʠʯʠʥʝ ʧʨʦʠʟʚʦʜʠʪʝʣʴʥʦʩʪʴ, ʠ ʢʘʢ 

ʩʣʝʜʩʪʚʠʝ, ʩʝʙʝʩʪʦʠʤʦʩʪʴ ʧʝʨʝʚʦʟʦʢ. ʕʪʦ ʩʚʷʟʘʥʦ ʩ ʪʝʭʥʠʯʝʩʢʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, 

ʢʦʥʩʪʨʫʢʪʠʚʥʳʤʠ ʦʩʦʙʝʥʥʦʩʪʷʤʠ ʠ ʥʘʜʝʞʥʦʩʪʴʶ ʧʦʜʚʠʞʥʦʛʦ ʩʦʩʪʘʚʘ. 

ʉ ʜʨʫʛʦʡ ʩʪʦʨʦʥʳ, ʘʚʪʦʪʨʘʥʩʧʦʨʪ ʪʘʢʞʝ ʥʘʥʦʩʠʪ ʫʱʝʨʙ ʜʦʨʦʞʥʦʡ 

ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʠ ʵʢʦʣʦʛʠʠ. ʇʨʠ ʵʪʦʤ ʚʝʣʠʯʠʥʘ ʫʱʝʨʙʘ ʨʘʟʣʠʯʥʘ ʜʣʷ ʨʘʟʥʳʭ 

ʪʠʧʦʚ ɸʊʉ ʠ ʟʘʚʠʩʠʪ ʦʪ ʨʷʜʘ ʬʘʢʪʦʨʦʚ (ʧʦʣʥʘʷ ʤʘʩʩʘ, ʥʘʛʨʫʟʢʘ ʥʘ ʦʩʠ, ʨʝʞʠʤ 

ʨʘʙʦʪʳ, ʢʚʘʣʠʬʠʢʘʮʠʷ ʚʦʜʠʪʝʣʷ, ʚʠʜ ʠʩʧʦʣʥʝʥʠʷ, ʩʦʚʝʨʰʝʥʩʪʚʦ ʢʦʥʩʪʨʫʢʮʠʠ). 

ʇʨʝʜʚʘʨʠʪʝʣʴʥʘʷ ʦʮʝʥʢʘ ʧʦʢʘʟʘʣʘ, ʯʪʦ ʧʨʠ ʚʳʙʦʨʝ ʪʠʧʘʞʘ ɸʊʉ ʜʣʷ 

ʧʝʨʝʚʦʟʢʠ ʟʝʨʥʦʚʳʭ ʛʨʫʟʦʚ ʢʨʘʡʥʝ ʚʘʞʥʦ ʫʯʠʪʳʚʘʪʴ ʥʝ ʪʦʣʴʢʦ ʝʛʦ ʧʨʦʚʦʟʥʫʶ 

ʩʧʦʩʦʙʥʦʩʪʴ, ʥʦ ʠ ʧʨʠʩʧʦʩʦʙʣʝʥʥʦʩʪʴ ʢ ʫʩʣʦʚʠʷʤ ʧʝʨʝʚʦʟʦʢ [2]. 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. ɾʠʣʠʥʢʦʚ ɸ. ɸ. ʆʮʝʥʢʘ ʛʨʫʟʦʥʘʧʨʷʞʝʥʥʦʩʪʠ ʫʣʠʯʥʦ-ʜʦʨʦʞʥʦʡ ʩʝʪʠ ʛ. 

ʄʘʨʠʫʧʦʣʷ / ɸ. ɸ. ɾʠʣʠʥʢʦʚ // ʅʘʫʢʘ ʪʘ ʚʠʨʦʙʥʠʮʪʚʦ: ʤʽʞʚʫʟʽʚʩʴʢʠʡ ʟʙ. ʥʘʫʢ. 

ʧʨʘʮʴ. ï ʄʘʨʽʫʧʦʣʴ, 2018. ï ɺʠʧ. 18. ï ʉ. 24-31. 

2. ɾʠʣʠʥʢʦʚ, ɸ. ɸ. ʄʝʪʦʜ ʨʘʩʯʝʪʘ ʩʫʤʤʘʨʥʦʛʦ ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʫʱʝʨʙʘ 

ʛʦʨʦʜʩʢʦʡ ʠʥʬʨʘʩʪʨʫʢʪʫʨʝ ʦʪ ʚʦʟʜʝʡʩʪʚʠʷ ʛʨʫʟʦʚʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ / 

ɸ. ɸ. ɾʠʣʠʥʢʦʚ // ɸʢʪʫʘʣʴʥʽ ʟʘʜʘʯʽ ʩʫʯʘʩʥʠʭ ʪʝʭʥʦʣʦʛʽʡ : ʟʙ. ʪʝʟ ʜʦʧʦʚʽʜʝʡ VI 

ʄʽʞʥʘʨ. ʥʘʫʢʦʚʦ-ʪʝʭʥ. ʢʦʥʬ. ʤʦʣʦʜʠʭ ʫʯʝʥʠʭ ʪʘ ʩʪʫʜʝʥʪʽʚ (ʊʝʨʥʦʧʽʣʴ, 16ï17 

ʣʠʩʪʦʧ. 2017 ʨ.). ï ʊʝʨʥʦʧʽʣʴ, 2017. ï ʊ. 3. ï ʉ. 31ï32. 
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ʋɼʂ 656:658:681.518.5 

 

ʇʈʀʄɽʅɽʅʀɽ GAP-ɸʅɸʃʀɿɸ ɺ ʊʈɸʅʉʇʆʈʊʅʆʁ ɼʀɸɻʅʆʉʊʀʂɽ 

 

ɻʦʨʷʠʥʦʚ ɸ.ʅ., ʢ.ʪ.ʥ., ʜʦʮ. 

(ʍʘʨʴʢʦʚʩʢʠʡ ʥʘʮʠʦʥʘʣʴʥʳʡ ʪʝʭʥʠʯʝʩʢʠʡ ʫʥʠʚʝʨʩʠʪʝʪ ʩʝʣʴʩʢʦʛʦ ʭʦʟʷʡʩʪʚʘ 

ʠʤʝʥʠ ʇʝʪʨʘ ɺʘʩʠʣʝʥʢʦ) 

 

ʅʦʚʳʝ ʪʝʭʥʦʣʦʛʠʠ ʫʩʢʦʨʷʶʪ ʠʟʤʝʥʝʥʠʷ ʚ ʨʝʘʣʠʟʘʮʠʠ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ. 

ʕʪʦ ʢʘʩʘʝʪʩʷ, ʚ ʪʦʤ ʯʠʩʣʝ, ʠ ʩʬʝʨʳ ʣʦʛʠʩʪʠʢʠ ʠ ʪʨʘʥʩʧʦʨʪʘ. ʉʪʨʘʪʝʛʠʠ ʨʘʟʚʠʪʠʷ 

ʩʠʩʪʝʤ ʥʝʦʙʭʦʜʠʤʦ ʢʦʨʨʝʢʪʠʨʦʚʘʪʴ ʠ ʨʘʟʨʘʙʘʪʳʚʘʪʴ ʥʦʚʳʝ. ʇʨʠ ʵʪʦʤ 

ʧʨʠʭʦʜʠʪʩʷ ʨʝʰʘʪʴ ʧʨʦʙʣʝʤʳ, ʩʚʷʟʘʥʥʳʝ ʩ ʧʨʝʦʜʦʣʝʥʠʝʤ ʨʘʟʨʳʚʘ ʤʝʞʜʫ 

ʩʝʛʦʜʥʷʰʥʠʤ ʩʦʩʪʦʷʥʠʝʤ ʠ ʞʝʣʘʝʤʳʤ. ʆʜʥʠʤ ʠʟ ʠʥʩʪʨʫʤʝʥʪʦʚ, ʢʦʪʦʨʳʡ ʤʦʞʝʪ 

ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ, ʷʚʣʷʝʪʩʷ GAP-ʘʥʘʣʠʟ. 

ʈʘʩʩʤʦʪʨʠʤ ʦʧʠʩʘʥʠʷ GAP-ʘʥʘʣʠʟʘ: 

- çʘʥʘʣʠʟ ʧʨʦʙʝʣʦʚ (gap-ʘʥʘʣʠʟ) - ʤʝʪʦʜ ʘʥʘʣʠʟʘ ʧʝʨʚʠʯʥʦʡ ʠʥʬʦʨʤʘʮʠʠ, 

ʠʟʫʯʘʝʪ ʩʪʨʘʪʝʛʠʯʝʩʢʦʝ ʨʘʟʣʠʯʠʝ ʤʝʞʜʫ ʨʝʘʣʴʥʳʤ ʠ ʞʝʣʘʝʤʳʤ ʨʝʟʫʣʴʪʘʪʦʤè [1, 

ʩ.54]; 

- ʧʦʜ GAP-ʘʥʘʣʠʟʦʤ ʧʦʥʠʤʘʝʪʩʷ ʥʝʩʦʦʪʚʝʪʩʪʚʠʝ ʨʝʘʣʴʥʳʭ (ʪʝʢʫʱʠʭ) 

ʚʦʟʤʦʞʥʦʩʪʝʡ ʩʠʩʪʝʤʳ ʞʝʣʘʝʤʦʤʫ (ʧʦʪʝʥʮʠʘʣʴʥʦʤʫ) ʫʨʦʚʥʶ ʵʬʬʝʢʪʠʚʥʦʩʪʠ 

ʬʫʥʢʮʠʦʥʠʨʦʚʘʥʠʷ ʩʠʩʪʝʤʳ [2]; 

- çGAP- ʘʥʘʣʠʟ (GAP Analysis, ʘʥʛʣ. Gap ï çʨʘʟʨʳʚè) ï ʵʪʦ ʢʦʤʧʣʝʢʩʥʦʝ 

ʘʥʘʣʠʪʠʯʝʩʢʦʝ ʠʩʩʣʝʜʦʚʘʥʠʝ, ʠʟʫʯʘʶʱʝʝ ʥʝʩʦʦʪʚʝʪʩʪʚʠʷ, ʨʘʟʨʳʚʳ ʤʝʞʜʫ 

ʪʝʢʫʱʠʤ ʩʦʩʪʦʷʥʠʝʤ ʢʦʤʧʘʥʠʠ ʠ ʞʝʣʘʝʤʳʤè [3]. 

ʀʩʭʦʜʷ ʠʟ ʧʨʝʜʩʪʘʚʣʝʥʥʳʭ ʦʧʠʩʘʥʠʡ, ʘ ʪʘʢʞʝ, ʦʧʠʨʘʷʩʴ ʥʘ ʤʘʪʝʨʠʘʣʳ [4], 

ʤʦʞʥʦ ʧʨʝʜʧʦʣʦʞʠʪʴ, ʯʪʦ GAP-ʘʥʘʣʠʟ ʚʧʦʣʥʝ ʤʦʞʝʪ ʙʳʪʴ ʠʩʧʦʣʴʟʦʚʘʥ ʜʣʷ 

ʮʝʣʝʡ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ. ɺ ʷʚʥʦʤ ʚʠʜʝ ʚ ʠʥʬʦʨʤʘʮʠʦʥʥʳʭ ʠʩʪʦʯʥʠʢʘʭ 

ʩʣʦʞʥʦ ʥʘʡʪʠ ʩʦʯʝʪʘʥʠʝ çGAP-ʘʥʘʣʠʟè ʠ çʜʠʘʛʥʦʩʪʠʢʘè. ʕʪʦ ʩʚʠʜʝʪʝʣʴʩʪʚʫʝʪ 

ʦʙ ʠʟʦʣʠʨʦʚʘʥʥʦʩʪʠ ʨʘʟʚʠʪʠʷ ʪʘʢʠʭ ʠʥʩʪʨʫʤʝʥʪʦʚ. ʉʨʝʜʠ ʥʝʤʥʦʛʠʭ ʧʨʠʤʝʨʦʚ 

ʦʪʤʝʪʠʤ [5-7].  

ʇʨʠʤʝʨʳ ʨʝʘʣʠʟʘʮʠʠ GAP-ʘʥʘʣʠʟʘ ʚ ʩʬʝʨʝ ʣʦʛʠʩʪʠʢʠ ʠ ʪʨʘʥʩʧʦʨʪʘ ʤʦʞʥʦ 

ʥʘʡʪʠ ʚ ʨʘʙʦʪʘʭ [1-3, 8]. ʉʭʝʤʘ GAP-ʘʥʘʣʠʟʘ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1. 

 

ʈʠʩʫʥʦʢ 1 ï ʇʦʜʭʦʜ ʢ GAP-ʘʥʘʣʠʟʫ ʠ ʨʝʢʦʤʝʥʜʘʮʠʷʤ [8, ʩ.273] 

 

ɺ ʨʘʙʦʪʘʭ [2, 3] ʧʨʠʚʦʜʷʪʩʷ ʧʨʠʤʝʨʳ ʬʦʨʤʘʣʠʟʘʮʠʠ ʧʦʢʘʟʘʪʝʣʝʡ, ʧʦ 
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ʢʦʪʦʨʳʤ ʦʧʨʝʜʝʣʷʶʪʩʷ çʨʘʟʨʳʚʳè ʚ ʣʦʛʠʩʪʠʯʝʩʢʦʡ ʩʠʩʪʝʤʝ (ʥʘ ʦʩʥʦʚʘʥʠʠ 

GAP-ʘʥʘʣʠʟʘ). ʀʩʧʦʣʴʟʫʷ ʵʢʩʧʝʨʪʥʳʝ ʦʮʝʥʢʠ, ʘʚʪʦʨʘʤʠ ʫʩʪʘʥʦʚʣʝʥʳ ʧʦʨʦʛʦʚʳʝ 

(ʤʠʥʠʤʘʣʴʥʳʝ) ʟʥʘʯʝʥʠʷ çʨʘʟʨʳʚʦʚè.  

ʇʦʢʘʟʘʪʝʣʠ, ʢʦʪʦʨʳʝ ʦʮʝʥʠʚʘʶʪ çʨʘʟʨʳʚʳè ʤʦʞʥʦ ʨʘʩʩʤʘʪʨʠʚʘʪʴ ʢʘʢ 

ʜʠʘʛʥʦʩʪʠʯʝʩʢʠʝ ʧʦʢʘʟʘʪʝʣʠ. ʉʦʚʤʝʱʘʷ ʧʦʜʭʦʜʳ [1, 8] ʠ [2, 3], ʤʦʞʥʦ ʧʦʣʫʯʠʪʴ 

ʧʦʣʥʦʮʝʥʥʫʶ ʨʝʘʣʠʟʘʮʠʶ GAP-ʘʥʘʣʠʟʘ ʚ ʨʘʤʢʘʭ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ. 

ɺ ʜʘʣʴʥʝʡʰʝʤ ʩʣʝʜʫʝʪ ʩʠʩʪʝʤʥʦ ʧʨʝʜʩʪʘʚʠʪʴ ʨʝʘʣʠʟʘʮʠʶ GAP-ʘʥʘʣʠʟʘ ʥʘ 

ʛʨʫʧʧʘʭ ʦʙʲʝʢʪʦʚ ʪʨʘʥʩʧʦʨʪʥʦʡ ʜʠʘʛʥʦʩʪʠʢʠ. 

 

ʉʧʠʩʦʢ ʠʩʧʦʣʴʟʦʚʘʥʥʳʭ ʠʩʪʦʯʥʠʢʦʚ 

1. SWOT-ʘʥʘʣʽʟ ʽ ʘʥʘʣʽʟ ʧʨʦʛʘʣʠʥ (GAP-ʘʥʘʣʽʟ) ʧʦʣʽʪʠʢ, ʧʨʦʛʨʘʤ, ʧʣʘʥʽʚ ʽ 

ʟʘʢʦʥʦʜʘʚʯʠʭ ʘʢʪʽʚ ʫ ʛʘʣʫʟʽ ʪʨʘʥʩʧʦʨʪʫ ʪʘ ʪʨʘʥʩʧʦʨʪʥʦʾ ʧʦʣʽʪʠʢʠ ʪʘ ʧʽʜʛʦʪʦʚʢʘ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʾʭ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʣʦʞʝʥʴ ʂʦʥʚʝʥʮʽʡ ʈʽʦ / 

ɸ.ʄ. ʅʦʚʽʢʦʚʘ ï ʍʝʨʩʦʥ: ʌʆʇ ɻʨʽʥʴ ɼ.ʉ., 2016. ï 142 ʩ. - 

https://www.undp.org/content/dam/ukraine/docs/EE/Rio/Rio-7_Transport.pdf 
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ʈʆɿɺʀʊʆʂ ʊʈɸʅʉʇʆʈʊʅʀʍ ʇɽʈɽɺɽɿɽʅʔ 

 

ʏʫʧʨʠʥʘ ʅ.ʄ., ʢ.ʝ.ʥ., ʜʦʮ., ɻʘʨʢʫʰʘ ɺ.ɺ., ʢ.ʝ.ʥ., ʜʦʮ., 

ɻʘʻʚʩʴʢʠʡ ɺ.ɺ. ʘʩʧ. 

(ɼɺʅɿ çʋʢʨʘʾʥʩʴʢʠʡ ʜʝʨʞʘʚʥʠʡ ʭʽʤʽʢʦ-ʪʝʭʥʦʣʦʛʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪè) 

 

ʊʨʘʥʩʧʦʨʪ ʥʘ ʜʝʨʞʘʚʥʦʤʫ ʨʽʚʥʽ ʟʘʙʝʟʧʝʯʫʻ ʩʦʮʽʘʣʴʥʽ, ʝʢʦʥʦʤʽʯʥʽ, ʦʙʦʨʦʥʥʽ 

ʪʘ ʢʫʣʴʪʫʨʥʽ ʬʫʥʢʮʽʾ, ʘ ʪʘʢʦʞ ʻ ʚʘʞʣʠʚʠʤ ʬʘʢʪʦʨʦʤ ʚ ʝʢʦʥʦʤʽʯʥʽʡ ʽʥʪʝʛʨʘʮʽʾ ʪʘ 

ʤʽʞʥʘʨʦʜʥʽʡ ʪʦʨʛʽʚʣʽ. ʊʘʢʦʞ ʪʨʘʥʩʧʦʨʪ ʻ ʢʣʶʯʦʚʠʤ ʟ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ ʥʘ 

ʨʦʟʤʽʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʠʭ ʩʠʣ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʧʨʦʮʝʩ ʚʠʨʦʙʥʠʮʪʚʘ ʽ ʤʦʞʣʠʚʽʩʪʴ 

ʝʬʝʢʪʠʚʥʦʛʦ ʪʘ ʜʽʻʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʨʝʩʫʨʩʽʚ. 

ʊʨʘʥʩʧʦʨʪ ʻ ʬʘʢʪʦʨʦʤ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ ʪʘ ʻ ʽʜʝʥʪʠʬʽʢʘʪʦʨʦʤ 

ʪʝʤʧʽʚ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʢʠ ʜʝʨʞʘʚʠ ʷʢ ʥʘ ʥʘʮʽʦʥʘʣʴʥʦʤʫ, ʪʘʢ ʽ ʥʘ 

ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʽʚʥʷʭ. ʂʣʶʯʦʚʦʶ ʬʫʥʢʮʽʻʶ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʨʠʥʢʫ ʻ ʩʠʩʪʝʤʦ 

ʫʪʚʦʨʶʶʯʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ.[1] 

ʊʨʘʥʩʧʦʨʪ ʟʘʚʜʷʢʠ ʧʝʨʝʤʽʱʝʥʥʶ ʪʦʚʘʨʽʚ ʚʽʜ ʚʠʨʦʙʥʠʢʘ ʜʦ ʩʧʦʞʠʚʘʯʘ 

ʧʨʦʜʦʚʞʫʻ ʧʨʦʮʝʩ ʚʠʨʦʙʥʠʮʪʚʘ ʤʘʪʝʨʽʘʣʴʥʠʭ ʙʣʘʛ ʫ ʩʬʝʨʽ ʦʙʽʛʫ ʟʘʚʜʷʢʠ ʟʤʽʥʽ ʾʭ 

ʩʧʦʞʠʚʯʦʾ ʚʘʨʪʦʩʪʽ, ʱʦ ʡ ʩʪʘʣʦ ʬʘʢʪʦʨʦʤ ʬʦʨʤʫʚʘʥʥʷ ʪʦʚʘʨʥʠʭ ʨʠʥʢʽʚ ʪʘ 

ʧʝʨʝʭʦʜʫ ʚʽʜ ʥʘʪʫʨʘʣʴʥʦʛʦ ʜʦ ʧʨʦʩʪʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʪʦʚʘʨʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʽ, 

ʷʢ ʥʘʩʣʽʜʦʢ, ʜʦ ʨʦʟʚʠʥʝʥʠʭ ʨʠʥʢʦʚʠʭ ʚʽʜʥʦʩʠʥ. 

ʉʠʩʪʝʤʦʫʪʚʦʨʶʶʯʘ ʬʫʥʢʮʽʷ ʪʨʘʥʩʧʦʨʪʫ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʪʨʠʤʢʫ 

ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʚʠʨʦʙʥʠʢʽʚ ʽ ʜʦʟʚʦʣʷʻ ʟʜʽʡʩʥʶʚʘʪʠ ʪʦʚʘʨʦʦʙʤʽʥ ʫ ʷʢ 

ʤʽʞʛʘʣʫʟʝʚʦʤʫ, ʪʘʢ ʽ ʤʽʞʨʝʛʽʦʥʘʣʴʥʦʤʫ ʨʽʚʥʽ ʪʘ ʧʨʠʡʤʘʻ ʫʯʘʩʪʴ ʫ 

ʤʽʞʥʘʨʦʜʥʦʤʫ ʧʦʜʽʣʽ ʧʨʘʮʽ ʪʘ ʢʦʦʧʝʨʘʮʽʾ. ʊʨʘʥʩʧʦʨʪ ʤʘʻ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ 

ʛʘʣʫʟʝʚʠʡ ʪʘ ʪʝʨʠʪʦʨʽʘʣʴʥʠʡ ʧʦʜʽʣ ʧʨʘʮʽ, ʟʘʚʜʷʢʠ ʚʧʣʠʚʫ ʥʘ ʨʦʟʰʠʨʝʥʥʷ ʪʘ 

ʧʨʠʩʢʦʨʝʥʥʷ ʪʦʚʘʨʦʦʙʤʽʥʫ, ʩʧʝʮʽʘʣʽʟʘʮʽʾ ʪʘ ʽʥʪʝʛʨʘʮʽʾ ʨʠʥʢʽʚ ʧʝʚʥʠʭ ʨʝʛʽʦʥʽʚ ʥʘ 

ʜʝʨʞʘʚʥʠʡ ʪʘ ʤʽʞʥʘʨʦʜʥʠʡ ʨʽʚʥʽ.  

ʊʨʘʥʩʧʦʨʪ ʷʢ ʩʢʣʘʜʦʚʘ ʥʘʮʽʦʥʘʣʴʥʦʾ ʝʢʦʥʦʤʽʢʠ ʤʘʻ ʚʧʣʠʚ ʥʘ 

ʮʽʥʦʫʪʚʦʨʝʥʥʷ ʥʘ ʽʥʰʠʭ ʪʦʚʘʨʥʠʭ ʨʠʥʢʘʭ. ɺʩʽ ʤʘʢʨʦʝʢʦʥʦʤʽʯʥʽ ʪʘ ʩʦʮʽʘʣʴʥʦ-

ʧʦʣʽʪʠʯʥʽ ʬʫʥʢʮʽʾ, ʷʢʽ ʚʠʢʦʥʫʶʪʴʩʷ ʨʠʥʢʦʤ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ ʨʦʟʛʣʷʜʘʶʪʴʩʷ 

ʷʢ ʩʦʮʽʘʣʴʥʠʡ ʘʩʧʝʢʪ ʡʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. ʎʝ ʚʠʧʣʠʚʘʻ ʟ ʪʦʛʦ, ʱʦ 

ʚʠʱʝʟʘʟʥʘʯʝʥʽ ʬʫʥʢʮʽʾ ʻ ʥʝ ʣʠʰʝ ʝʢʦʥʦʤʽʯʥʠʤʠ ʧʦʪʨʝʙʘʤʠ ʫʯʘʩʥʠʢʽʚ ʨʠʥʢʫ 

ʧʝʨʝʚʝʟʝʥʴ ʪʘ ʧʨʝʜʩʪʘʚʥʠʢʽʚ ʧʦʧʠʪʫ, ʘ ʪʦʤʫ ʱʦ ʚʦʥʠ ʚʠʥʠʢʘʶʪʴ ʣʠʰʝ ʚ ʧʨʦʮʝʩʽ 

ʩʧʽʣʴʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʻʜʠʥʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ ʪʘ ʜʝʨʞʘʚʠ, ʷʢ ʩʠʩʪʝʤʠ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʽʩʥʫʚʘʥʥʷ ʮʴʦʛʦ ʩʫʩʧʽʣʴʩʪʚʘ. 

ɺʩʽ ʬʫʥʢʮʽʾ, ʦʧʠʩʘʥʽ ʚʠʱʝ, ʻ ʦʙʦʚôʷʟʢʦʚʠʤʠ ʜʣʷ ʽʩʥʫʚʘʥʥʷ ʜʝʨʞʘʚʠ ʪʘ 

ʩʫʩʧʽʣʴʩʪʚʘ ʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʩʠʩʪʝʤʥʠʡ ʭʘʨʘʢʪʝʨ ʮʠʭ ʩʦʮʽʘʣʴʥʠʭ ʢʘʪʝʛʦʨʽʡ ʪʘ 

ʥʠʥʽʰʥʽʡ ʩʪʘʥ ʨʠʥʢʦʚʦʾ ʩʠʩʪʝʤʠ ʛʦʩʧʦʜʘʨʶʚʘʥʥʷ. 

ʆʩʥʦʚʦʶ ʪʨʘʥʩʧʦʨʪʫ ʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʟʘʻʤʦʜʽʾ ʨʠʥʢʽʚ ʧʨʘʮʽ, ʪʦʚʘʨʽʚ ʪʘ 

ʧʦʩʣʫʛ, ʨʝʯʦʚʠʭ ʬʘʢʪʦʨʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʪʦʚʘʨʽʚ ʫ ʨʘʤʢʘʭ ʧʨʦʮʝʩʫ ʧʦʚʥʦʛʦ 

ʚʽʜʪʚʦʨʝʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʤʘʩʰʪʘʙʘʭ ʜʝʨʞʘʚʠ ʪʘ ʤʽʞʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. 

ʎʽ ʩʢʣʘʜʦʚʽ ʥʘʢʣʘʜʘʶʪʴ ʧʝʚʥʽ ʚʠʤʦʛʠ ʜʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʠʥʢʫ ʧʝʨʝʚʝʟʝʥʴ 

(ʣʦʛʽʩʪʠʢʠ). ʇʝʨʰ ʟʘ ʚʩʝ ʤʘʻ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʘ ʪʝʭʥʦʣʦʛʽʯʥʘ ʪʘ ʪʝʭʥʽʢʦ-
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ʝʢʦʥʦʤʽʯʥʘ ʽʥʪʝʛʨʘʮʽʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ʚ ʤʝʞʘʭ ʪʝʨʠʪʦʨʽʾ ʷʢ ʜʝʨʞʘʚʠ, ʪʘʢ ʽ 

ʥʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʽʚʥʽ.[2] 

ʋʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʙʘʟʦʚʽ ʪʘ 

ʦʙôʻʢʪʠʚʥʽ. ɹʘʟʦʚʽ ï ʙʝʟ ʥʠʭ ʥʝʤʦʞʣʠʚʽ ʧʨʦʮʝʩʠ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʩʪʘʥʦʚʣʝʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʨʠʥʢʫ, ʚʦʥʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʡʦʛʦ ʙʝʟʧʝʨʝʙʽʡʥʫ ʜʽʷʣʴʥʦʩʪʽ ʪʘ 

ʧʦʩʪʽʡʥʠʡ ʨʦʟʚʠʪʦʢ; ʦʙôʻʢʪʠʚʥʽ ï ʩʫʩʧʽʣʴʥʠʡ ʧʦʜʽʣ ʧʨʘʮʽ ʷʢ ʤʘʪʝʨʽʘʣʴʥʘ ʦʩʥʦʚʘ 

ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʦʙʤʽʥʫ;  ʽʩʥʫʚʘʥʥʷ ʨʠʥʢʦʚʦʾ ʢʦʥʢʫʨʝʥʮʽʾ ʪʘ ʨʠʥʢʦʚʦʾ ʧʩʠʭʦʣʦʛʽʾ 

ʩʧʦʞʠʚʘʯʽʚ; ʽʩʥʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʽʥʪʝʨʝʩʽʚ ʥʘ ʫʤʦʚʘʭ ʚʟʘʻʤʥʦʾ 

ʚʠʛʦʜʠ ʷʢ ʝʢʦʥʦʤʽʯʥʘ ʦʩʥʦʚʘ ʦʙʤʽʥʫ. 

ʋʤʦʚʘʤʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ ʻ:  

- ʚʽʣʴʥʝ ʮʽʥʦʫʪʚʦʨʝʥʥʷ ʷʢ ʝʣʝʤʝʥʪ ʢʦʥʢʫʨʝʥʮʽʾ ʪʘ ʢʣʶʯʦʚʠʡ ʤʝʭʘʥʽʟʤ 

ʨʝʛʫʣʶʶʯʦʾ ʬʫʥʢʮʽʾ ʨʠʥʢʫ; 

- ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʽʥʚʝʩʪʠʮʽʡʥʦʾ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʜʘʥʦʾ ʛʘʣʫʟʽ; 

- ʧʦʩʪʽʡʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʥʦʚʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʟʚʠʪʢʫ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʮʝʩʫ; 

- ʽʥʬʦʨʤʘʪʠʟʘʮʽʷ ʨʠʥʢʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ ʪʨʘʥʩʧʦʨʪʫ, ʘ ʩʘʤʝ 

ʥʘʷʚʥʽʩʪʴ ʻʜʠʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʙʘʟʠ ʚʩʴʦʛʦ ʨʠʢʫ, ʱʦ ʜʘʻ ʫʤʦʚʫ ʜʣʷ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʙʝʥʯʤʘʨʢʽʥʛʫ ʚ ʜʽʷʣʴʥʽʩʪʴ ʣʦʛʽʩʪʠʯʥʠʭ ʬʽʨʤ; 

- ʜʽʻʚʘ ʜʝʨʞʘʚʥʘ ʧʦʣʽʪʠʢʘ ʪʘ ʜʽʻʚʝ ʘʥʪʠʤʦʥʦʧʦʣʴʥʝ ʟʘʢʦʥʦʜʘʚʩʪʚʦ ʥʘʰʦʾ 

ʜʝʨʞʘʚʠ; 

- ʨʦʟʚʠʥʝʥʘ ʦʙʩʣʫʛʦʚʫʶʯʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʘ ʨʠʥʢʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ, ʘ 

ʩʘʤʝ ʥʘʷʚʥʽʩʪʴ ʩʪʨʘʭʦʚʠʭ, ʤʠʪʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ, ʘ ʪʘʢʦʞ ʢʦʤʧʣʝʢʩ 

ʦʙʩʣʫʛʦʚʫʶʯʠʭ ʛʘʣʫʟʝʡ, ʩʠʩʪʝʤ, ʩʣʫʞʙ, ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʫʩʪʘʥʦʚ.[3] 

ʇʨʠʥʮʠʧʘʤʠ ʨʦʟʚʠʪʢʫ ʣʦʛʽʩʪʠʯʥʠʭ ʧʦʩʣʫʛ ʻ, ʧʝʨʰ ʟʘ ʚʩʝ, ʦʨʽʻʥʪʘʮʽʷ ʥʘ 

ʚʠʤʦʛʠ ʩʧʦʞʠʚʘʯʘ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʧʨʦʧʦʟʠʮʽʡ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʦʧʠʪʫ ʥʘ ʨʠʥʢʫ. 

ʅʝʷʢʽʩʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʚʠʩʦʢʠʡ ʨʽʚʝʥʴ ʮʽʥ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʽʜʤʦʚʣʝʥʥʷ 

ʚʽʜ ʧʦʩʣʫʛ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʋʢʨʘʾʥʠ ʽ ʩʘʤʝ ʮʝ ʧʦʩʠʣʶʻ ʪʝʥʜʝʥʮʽʶ ʚʭʦʜʫ 

ʽʥʦʟʝʤʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʢʦʤʧʘʥʽʡ ʥʘ ʚʥʫʪʨʽʰʥʽʡ ʨʠʥʦʢ ʋʢʨʘʾʥʠ[3] (ʪʘʙʣ. 1-2). 

 
ʊʘʙʣʠʮʷ 1 ï ɼʠʥʘʤʽʢʘ ʪʨʘʥʟʠʪʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʟʘ ʚʠʜʘʤʠ ʪʨʘʥʩʧʦʨʪʫ (2010-2017 ʨʨ., ʪʠʩ.ʪ.) 

ʇʦʢʘʟʥʠʢ 2010 2011 2012 2013 2014 2015 2016 2017 

ʊʨʘʥʩʧʦʨʪ  1765,1 1887,1 1853,1 1837,1 1623,1 1474,1 1543,1 1597,1 

ɿʘʣʽʟʥʠʯʥʠʡ 433 469 457 444 386 350 343 339 

ʄʦʨʩʴʢʠʡ 4 4 4 3 3 3 3 3 

ʈʽʯʢʦʚʠʡ 7 6 4 3 3 3 4 3 

ɸʚʪʦʤʦʙʽʣʴʥʠʡ 1168 1253 1260 1261 1131 1021 1086 1137 

ɸʚʽʘʮʽʡʥʠʡ 0,1 0,1 0,1 0,1 0,1 0,1 0,1 0,1 

ʊʨʫʙʦʧʨʦʚʽʜʥʠʡ 153 155 128 126 100 97 107 115 

ɼʞʝʨʝʣʦ: ʊʨʘʥʩʧʦʨʪ ʪʘ ʟʚôʷʟʦʢ ʋʢʨʘʾʥʠ ʟʘ 2016 ʨ. URL: http://www.ukrstat.gov.ua [3] 

 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʨʠʥʢʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ ʥʘʰʦʾ 

ʜʝʨʞʘʚʠ ʬʘʢʪʦʨʘʤʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʚʠʪʦʢ ʫʢʨʘʾʥʩʴʢʦʛʦ ʨʠʥʢʫ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ ʻ: ʛʣʦʙʘʣʽʟʘʮʽʷ, ʜʠʥʘʤʽʢʘ ʛʣʦʙʘʣʴʥʦʾ ʪʦʨʛʽʚʣʽ, ʨʦʟʰʠʨʝʥʥʷ 

ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ ʪʘ ʦʨʽʻʥʪʘʮʽʷ ʥʘʰʦʾ ʜʝʨʞʘʚʠ ʥʘ ʻʚʨʦʽʥʪʝʛʨʘʮʽʶ; 

ʝʢʩʧʘʥʩʽʷ ʤʽʞʥʘʨʦʜʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʢʦʤʧʘʥʽʡ. 

http://www.ukrstat.gov.ua/
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ʊʘʙʣʠʮʷ 2 ï ɼʠʥʘʤʽʢʘ ʟʘʡʥʷʪʪʷ ʨʠʥʢʫ ʪʨʘʥʩʧʦʨʪʫ ʚ % ʦʢʨʝʤʠʭ ʚʠʜʽʚ ʪʨʘʥʩʧʦʨʪʫ ʟʘ ʨʦʢʘʤʠ 

(2010-2017, ʨʨ.) 

ʇʦʢʘʟʥʠʢ 2010 2011 2012 2013 2014 2015 2016 2017 

ʊʨʘʥʩʧʦʨʪ 100,00 100,00 100,00 100,00 100,00 100,00 100,00 100,00 

ɿʘʣʽʟʥʠʯʥʠʡ 24,53 24,85 24,66 24,17 23,78 23,74 22,23 21,23 

ʄʦʨʩʴʢʠʡ 0,23 0,21 0,22 0,16 0,18 0,20 0,19 0,19 

ʈʽʯʢʦʚʠʡ 0,40 0,32 0,22 0,16 0,18 0,20 0,26 0,19 

ɸʚʪʦʤʦʙʽʣʴʥʠʡ 66,17 66,40 67,99 68,64 69,68 69,26 70,38 71,19 

ɸʚʽʘʮʽʡʥʠʡ 0,01 0,01 0,01 0,01 0,01 0,01 0,01 0,01 

ʊʨʫʙʦʧʨʦʚʽʜʥʠʡ 8,67 8,21 6,91 6,86 6,16 6,58 6,93 7,20 

 

ɺʥʫʪʨʽʰʥʽʤʠ ʬʘʢʪʦʨʘʤʠ, ʷʢʽ ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʚʠʪʦʢ ʨʠʥʢʫ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ ʻ: 

- ʩʪʘʥ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʪʘ ʜʠʥʘʤʽʢʘ ʽʥʚʝʩʪʠʮʽʡ ʚ ʜʘʥʫ ʛʘʣʫʟʴ; 

- ʧʽʜʚʠʱʝʥʥʷ ʧʦʧʠʪʫ ʥʘ ʪʨʘʥʩʧʦʨʪʥʽ ʧʦʩʣʫʛʠ; 

- ʟʙʽʣʴʰʝʥʥʷ ʦʙʩʷʛʽʚ ʝʢʩʧʦʨʪʥʠʭ ʪʘ ʽʤʧʦʨʪʥʠʭ ʦʧʝʨʘʮʽʡ ʪʘ ʟʤʽʥʘ ʩʪʨʫʢʪʫʨʠ 

ʟʦʚʥʽʰʥʴʦʾ ʪʦʨʛʽʚʣʽ; 

- ʜʦʩ̫ʛʥʝʥʥʷ ʚʠʩʦʢʦʛʦ ʪʝʤʧʫ ʨʦʟʚʠʪʢʫ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ; 

- ʟʙʽʣʴʰʝʥʥʷ ʨʦʟʜʨʽʙʥʦʛʦ ʪʦʚʘʨʦʦʙʦʨʦʪʫ; 

- ʪʝʤʧʠ ʢʦʥʩʦʣʽʜʘʮʽʾ ʨʠʥʢʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ.[4] 

ʊʘʢʠʤ ʯʠʥʦʤ, ʜʣʷ ʨʦʟʚʠʪʢʫ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʦʩʥʦʚʥʠʤ ʻ 

ʨʝʬʦʨʤʫʚʘʥʥʷ ʪʘ ʽʥʪʝʛʨʘʮʽʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ, ʘ ʩʘʤʝ ʨʝʬʦʨʤʫʚʘʥʥʷ 

ʩʠʩʪʝʤʠ ʟʘʣʽʟʥʠʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, ʷʢ ʢʣʶʯʦʚʦʾ ʣʘʥʢʠ ʚ ʪʨʘʥʩʧʦʨʪʥʽʡ ʩʠʩʪʝʤʽ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʠʭ ʨʝʬʦʨʤ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʨʦʙʦʪʠ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ 

ʋʢʨʘʾʥʠ ʟʨʦʙʠʪʴ  ʾʾ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʶ ʪʘ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ ʤʽʞʥʘʨʦʜʥʠʤ 

ʩʪʘʥʜʘʨʪʘʤ, ʘʣʝ ʜʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʟʜʽʡʩʥʠʪʠ ʪʘʢʽ ʧʨʘʢʪʠʯʥʽ ʢʨʦʢʠ, ʘ ʩʘʤʝ, 

ʨʝʘʣʽʟʘʮʽʾ ʚʽʜʧʦʚʽʜʥʠʭ ʝʢʦʥʦʤʽʯʥʠʭ ʨʝʬʦʨʤ, ʨʝʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʡ ʦʥʦʚʣʝʥʥʷ 

ʦʩʥʦʚʥʠʭ ʬʦʥʜʽʚ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʧʝʨʝʚʝʟʝʥʴ ʽ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ 

ʪʨʘʥʩʧʦʨʪʥʦ-ʝʢʩʧʝʜʠʮʽʡʥʠʭ ʧʦʩʣʫʛ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʤʦʛ ʨʠʥʢʦʚʦʾ ʝʢʦʥʦʤʽʢʠ, 

ʻʚʨʦʧʝʡʩʴʢʠʭ ʪʘ ʩʚʽʪʦʚʠʭ ʩʪʘʥʜʘʨʪʽʚ ʷʢʦʩʪʽ ʫ ʮʽʡ ʩʬʝʨʽ. 
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ʋɼʂ 662.76:629.331 

 

ɺʀʂʆʈʀʉʊɸʅʅʗ ɹɯʆʄɽʊɸʅʋ ɸɺʊʆʄʆɹɯʃʔʅʀʄ ʊʈɸʅʉʇʆʈʊʆʄ 

 

ɭʩʽʧʦʚ ʆ.ɺ., ʢ.ʪ.ʥ., ʜʦʮ., ʇʽʢʘʣʦʚ ɸ.ɺ., ʩʪʫʜ. 

(ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʽʤʝʥʽ ʇʝʪʨʘ ɺʘʩʠʣʝʥʢʘ) 

 

ʋʢʨʘʾʥʘ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʢʨʘʾʥ ʟ ʪʨʘʜʠʮʽʡʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʠʩʥʝʥʦʛʦ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ (ʇɻ) ʚ ʷʢʦʩʪʽ ʤʦʪʦʨʥʦʛʦ ʧʘʣʠʚʘ. ɿʘ ʜʘʥʠʤʠ ʄʽʞʥʘʨʦʜʥʦʛʦ 

ɻʘʟʦʚʦʛʦ ʉʦʶʟʫ (IGU) ʽ ʝʢʦʥʦʤʽʯʥʦʾ ʢʦʤʽʩʽʾ ʆʆʅ ʚ ʋʢʨʘʾʥʽ ʚ 2011 ʨʦʮʽ 

ʥʘʣʽʯʫʚʘʣʦʩʷ 200 ʪʠʩʷʯ ʘʚʪʦʤʦʙʽʣʽʚ ʥʘ ʩʪʠʩʥʫʪʦʤʫ ʇɻ ʽ ʙʣʠʟʴʢʦ 300 ʛʘʟʦʚʠʭ 

ʟʘʧʨʘʚʥʠʭ ʩʪʘʥʮʽʡ ʜʣʷ ʇɻ. ʋʢʨʘʾʥʘ ʻ ʩʚʽʪʦʚʠʤ ʣʽʜʝʨʦʤ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʜʣʷ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʘʚʪʦʙʫʩʽʚ. 

ʇʨʠ ʮʴʦʤʫ ʯʘʩʪʢʘ ʇɻ ʚ ʩʧʦʞʠʚʘʥʥʽ ʤʦʪʦʨʥʠʭ ʧʘʣʠʚ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʘ. ɿʘ 

ʜʘʥʠʤʠ ʝʥʝʨʛʝʪʠʯʥʦʛʦ ʙʘʣʘʥʩʫ ʋʢʨʘʾʥʠ ʟʘ 2018 ʨʽʢ ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ 

ʋʢʨʘʾʥʠ ʩʧʦʞʠʚ 8438 ʪ ʥ.ʝ. (353,6 ʇɼʞ) ʤʦʪʦʨʥʦʛʦ ʧʘʣʠʚʘ, ʟ ʥʠʭ 8394 ʪ ʥ.ʝ. 

ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʽ 44 ʪ ʥ.ʝ. (50 ʤʣʥ ʤ
3
) ʇɻ. ʊʦʙʪʦ ʯʘʩʪʢʘ ʧʨʠʨʦʜʥʦʛʦ ʛʘʟʫ ʚ 

ʩʧʦʞʠʚʘʥʥʽ ʤʦʪʦʨʥʠʭ ʧʘʣʠʚ ʩʢʣʘʣʘ 0,52%. 

ɿʘ ʜʘʥʠʤʠ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʢʘʜʘʩʪʨʫ ʘʥʪʨʦʧʦʛʝʥʥʠʭ ʚʠʢʠʜʽʚ ʽʟ ʜʞʝʨʝʣ ʽ 

ʘʙʩʦʨʙʮʽʾ ʧʦʛʣʠʥʘʯʘʤʠ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ ʚ ʋʢʨʘʾʥʽ ʟʘ 2002-2018 ʨʨ. 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʇɻ ʚ ʷʢʦʩʪʽ ʧʘʣʠʚʘ ʜʣʷ ʤʦʙʽʣʴʥʦʛʦ ʩʧʘʣʶʚʘʥʥʷ ʙʫʣʦ ʩʫʪʪʻʚʦ 

ʙʽʣʴʰʠʤ ʽ ʩʪʘʥʦʚʠʣʦ 383 ʤʣʥ. ʤ
3
 ʘʙʦ 13,0 ʇɼʞ ʘʙʦ 3,2% ʩʧʦʞʠʚʘʥʥʷ ʤʦʪʦʨʥʠʭ 

ʧʘʣʠʚ. 

ʋ ʙʫʜʴ-ʷʢʦʤʫ ʚʠʧʘʜʢʫ, ʨʠʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʽʦʤʝʪʘʥʫ (ɹʄ) ʚ ʷʢʦʩʪʽ 

ʤʦʪʦʨʥʦʛʦ ʧʘʣʠʚʘ ʧʨʘʢʪʠʯʥʦ ʥʝʦʙʤʝʞʝʥʠʡ. ʆʩʢʽʣʴʢʠ ʚʣʘʩʪʠʚʦʩʪʽ ɹʄ ʙʣʠʟʴʢʽ 

ʜʦ ʚʣʘʩʪʠʚʦʩʪʝʡ ʇɻ, ʚʠʢʦʨʠʩʪʘʥʥʷ ɹʄ ʚ ʷʢʦʩʪʽ ʤʦʪʦʨʥʦʛʦ ʧʘʣʠʚʘ ʤʦʞʣʠʚʦ ʚ 

ʙʫʜʴ-ʷʢʠʭ ʧʨʦʧʦʨʮʽʷʭ ʟ ʇɻ. ʇʨʠ ʮʴʦʤʫ ʥʝʤʘʻ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚ ʤʦʜʠʬʽʢʘʮʽʾ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʘʙʦ ʞ ʛʘʟʦʚʠʭ ʨʦʟʧʦʜʽʣʴʥʠʭ ʤʝʨʝʞ. ɼʦʜʘʪʢʦʚʦʶ 

ʧʝʨʝʚʘʛʦʶ ʻ ʪʝ, ʱʦ ɹʄ ʻ ʧʦʥʦʚʣʶʚʘʥʠʡ ʟʘʤʽʥʥʠʢ ʇɻ, ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʚʠʢʠʜʽʚ ʧʘʨʥʠʢʦʚʠʭ ʛʘʟʽʚ. 

ʂʽʣʴʢʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʩʪʠʩʥʝʥʠʡ ʧʨʠʨʦʜʥʠʡ 

ʛʘʟ ʽ ʙʽʦʤʝʪʘʥ, ʟʨʦʩʪʘʻ ʚ ʩʚʽʪʽ ʰʚʠʜʢʠʤʠ ʪʝʤʧʘʤʠ. ɺʩʴʦʛʦ ʚ ʩʚʽʪʽ ʚ 2017 ʨ. 

ʥʘʣʽʯʫʚʘʣʦʩʷ ʙʣʠʟʴʢʦ 14,5 ʤʣʥ. ʘʚʪʦʤʦʙʽʣʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʇɻ, ʧʨʠ ʮʴʦʤʫ 

ʩʝʨʝʜʥʽʡ ʨʽʯʥʠʡ ʧʨʠʨʽʩʪ ʢʽʣʴʢʦʩʪʽ ʩʪʘʥʦʚʠʪʴ 20-25%. ʅʘʡʙʽʣʴʰʝ ʢʽʣʴʢʽʩʪʴ 

ʘʚʪʦʤʦʙʽʣʽʚ ʥʘ ʧʨʠʨʦʜʥʦʤʫ ʛʘʟʽ ʥʘʣʽʯʫʻʪʴʩʷ ʚ ʪʘʢʠʭ ʢʨʘʾʥʘʭ, ʷʢ ʇʘʢʠʩʪʘʥ, ɯʨʘʥ, 

ɸʨʛʝʥʪʠʥʘ, ɹʨʘʟʠʣʽʷ, ɯʥʜʽʷ.  

ʇʨʠ ʮʴʦʤʫ ʫ ʚʩʽʭ ʟʛʘʜʘʥʠʭ ʢʨʘʾʥʘʭ ʧʨʠʨʦʜʥʠʡ ʛʘʟ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ 

ʦʩʥʦʚʥʦʤʫ ʜʣʷ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ. ʆʩʦʙʣʠʚʽʩʪʶ ʋʢʨʘʾʥʠ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʇɻ 

ʚ ʦʩʥʦʚʥʦʤʫ ʜʣʷ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʘʚʪʦʙʫʩʽʚ. 

ɹʽʦʤʝʪʘʥ, ʷʢ ʽ ʧʨʠʨʦʜʥʠʡ ʛʘʟ, ʻ ʜʫʞʝ ʯʠʩʪʠʤ ʧʘʣʠʚʦʤ. ʇʨʠ ʡʦʛʦ ʧʦʚʥʦʤʫ 

ʟʛʦʨʷʥʥʽ ʫʪʚʦʨʶʶʪʴʩʷ ʪʽʣʴʢʠ ʉʆ2 ʽ ʚʦʜʷʥʫ ʧʘʨʫ. ʋ ʪʦʡ ʞʝ ʯʘʩ ʧʨʠ ʡʦʛʦ ʟʛʦʨʷʥʥʽ 

ʝʤʽʩʽʷ ʚʫʛʣʝʢʠʩʣʦʛʦ ʛʘʟʫ ʧʨʠʙʣʠʟʥʦ ʥʘ 25 % ʥʠʞʯʝ, ʥʽʞ ʧʨʠ ʩʧʘʣʶʚʘʥʥʽ 

ʙʝʥʟʠʥʫ. 



ȲɆɘɋɖɫɆɑɎ ȨɗɋəɐɖɆɬɓɗɢɐɔɬ ɓɆəɐɔɈɔ-ɕɖɆɐɘɎɝɓɔɬ ɐɔɓɚɋɖɋɓɜɫɬ 
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ʋɼʂ 656.212.5 

 
ʇʆʂʈɸʑɽʅʅʗ ʊʈɸʅʉʇʆʈʊʅʆɻʆ ʇʈʆʎɽʉʋ ʇʈʀ ʇɽʈɽɺɽɿɽʅʅɯ 

ɿɽʈʅɸ 

 
ɸʨʪʴʦʤʦʚ ʄ.ʇ., ʜ.ʪ.ʥ., ʧʨʦʬ. 

(ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 
ʽʤʝʥʽ ʇʝʪʨʘ ɺʘʩʠʣʝʥʢʘ) 

 
ɸʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ ʧʨʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 

ʧʝʨʝʚʦʟʠʪʴ ʚʝʣʠʢʫ ʥʦʤʝʥʢʣʘʪʫʨʫ ʚʘʥʪʘʞʽʚ: ʙʣʠʟʴʢʦ 50 ʥʘʡʤʝʥʫʚʘʥʴ ʩʪʘʥʦʚʠʪʴ 
ʦʩʥʦʚʥʘ ʧʨʦʜʫʢʮʽʷ ʟʝʤʣʝʨʦʙʩʪʚʘ ʽ ʪʚʘʨʠʥʥʠʮʪʚʘ, ʙʽʣʴʰʝ 30 ʚʠʜʽʚ ʥʝʦʙʭʽʜʥʠʭ 
ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ ʮʠʭ ʛʘʣʫʟʝʡ, ʙʣʠʟʴʢʦ 80 ʥʘʡʤʝʥʫʚʘʥʴ 
ʩʢʣʘʜʘʶʪʴ ʚʘʥʪʘʞʽ, ʭʦʯ ʽ ʥʝ ʧʦʚ'ʷʟʘʥʽ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟ ʪʝʭʥʦʣʦʛʽʻʶ 
ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʘʣʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʦʨʤʘʣʴʥʝ 
ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʽʜʧʨʠʻʤʩʪʚ[1]. 

ʋ ʟʘʛʘʣʴʥʦʤʫ ʢʦʤʧʣʝʢʩʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʨʦʙʽʪ ʪʨʘʥʩʧʦʨʪʥʽ ʪʘ 
ʚʘʥʪʘʞʥʦ-ʨʦʟʚʘʥʪʘʞʫʚʘʣʴʥʽ ʨʦʙʦʪʠ ʩʢʣʘʜʘʶʪʴ 30 - 35% ʚʽʜ ʟʘʛʘʣʴʥʠʭ ʚʠʪʨʘʪ 
ʧʨʘʮʽ ʥʘ ʦʙʨʦʙʽʪʦʢ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʽ ʙʣʠʟʴʢʦ 17% ʚ 
ʪʚʘʨʠʥʥʠʮʪʚʽ. ʋ ʩʦʙʽʚʘʨʪʦʩʪʽ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʨʦʜʫʢʪʽʚ ʪʨʘʥʩʧʦʨʪʥʽ 
ʚʠʪʨʘʪʠ ʩʢʣʘʜʘʶʪʴ 15 - 40%. ɺʩʶ ʧʨʦʜʫʢʮʽʶ ʩʽʣʴʩʴʢʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ 
ʧʝʨʝʚʦʟʷʪʴ ʚʽʜ ʤʽʩʮʷ ʚʠʨʦʙʥʠʮʪʚʘ ʜʦ ʧʫʥʢʪʽʚ ʟʙʝʨʽʛʘʥʥʷ, ʧʝʨʝʨʦʙʢʠ, 
ʩʧʦʞʠʚʘʥʥʷ. ɸʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ ʚ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ 
ʛʨʘʻ ʥʘʡʚʘʞʣʠʚʽʰʫ, ʘ ʚ ʧʝʨʽʦʜ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ - ʚʠʨʽʰʘʣʴʥʫ ʨʦʣʴ. 

ʇʝʨʝʚʝʟʝʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʚʘʥʪʘʞʽʚ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʝʨʝʚʝʟʝʥʥʷʤʠ 
ʚʘʥʪʘʞʽʚ ʜʣʷ ʽʥʰʠʭ ʛʘʣʫʟʝʡ ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʤʘʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ, ʜʦ 
ʯʠʩʣʘ ʷʢʠʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: ʩʝʟʦʥʥʽʩʪʴ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ, ʱʦ ʧʨʠʚʦʜʠʪʴ ʜʦ 
ʟʥʘʯʥʠʭ ʢʦʣʠʚʘʥʴ ʚ ʚʘʥʪʘʞʦʦʙʦʨʦʪʽ ʽ ʦʙʩʷʟʽ ʧʝʨʝʚʝʟʝʥʴ (ʨʽʯʥʠʡ ʦʙʩʷʛ 
ʧʝʨʝʚʝʟʝʥʴ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʚʘʥʪʘʞʽʚ ʩʪʘʥʦʚʠʪʴ 19,6% ʚ 1 ʢʚʘʨʪʘʣʽ, 
17,8% -  ʫ ɯɯ ; 50,6%,  - ʚ ɯɯɯ ; 22, 0% -  ʚ IV);  

ʚʠʩʦʢʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʦʚʪʦʨʥʦʩʪʽ ʧʝʨʝʚʝʟʝʥʴ, ʚʠʢʣʠʢʘʥʠʡ ʩʝʟʦʥʥʽʩʪʶ: ʥʘ 
ʧʝʨʝʚʝʟʝʥʥʷʭ ʟʝʨʥʘ 2,5, ʢʘʨʪʦʧʣʽ 2,1, ʮʫʢʨʦʚʠʭ ʙʫʨʷʢʽʚ 1,5, ʩʠʣʦʩʥʠʭ ʢʫʣʴʪʫʨ 
1,7 ʽ ʪ. ʧ .; 

ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʜʦʟʨʽʚʘʥʥʷ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʢʫʣʴʪʫʨ ʫ ʟʚ'ʷʟʢʫ ʟ 
ʨʽʟʥʠʮʝʶ ʢʣʽʤʘʪʠʯʥʠʭ, ˇʨʫʥʪʦʚʠʭ ʽ ʙʽʦʣʦʛʽʯʥʠʭ ʫʤʦʚ ʨʘʡʦʥʽʚ ʢʨʘʾʥʠ ʽ 
ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʩʘʤʠʭ ʢʫʣʴʪʫʨ, ʱʦ ʚʠʢʣʠʢʘʻ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʢʦʣʠʚʘʥʥʷ ʧʦʪʨʝʙʠ 
ʚ ʨʫʭʦʤʦʤʫ ʩʢʣʘʜʽ ʧʦ ʨʘʡʦʥʘʤ ʽ ʜʘʻ, ʟ ʜʨʫʛʦʛʦ ʙʦʢʫ, ʤʦʞʣʠʚʽʩʪʴ ʤʘʥʝʚʨʫʚʘʥʥʷ 
ʨʫʭʦʤʠʤ ʩʢʣʘʜʦʤ [2]. ʊʘʢ, ʫ ʤʽʨʫ ʜʦʟʨʽʚʘʥʥʷ ʭʣʽʙʽʚ ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ 
ʨʫʭʘʻʪʴʩʷ ʟ ʧʽʚʜʥʷ ʋʢʨʘʾʥʠ ʚ ʥʘʧʨʷʤʢʫ ʛʦʩʧʦʜʘʨʩʪʚ ʧʽʚʥʦʯʽ, ʘ ʧʦʪʽʤ 
ʧʦʚʝʨʪʘʻʪʴʩʷ ʚ ʙʫʨʷʢʦʩʽʡʥʽ ʨʘʡʦʥʠ ʋʢʨʘʾʥʠ; ʢʦʣʠʚʘʥʥʷ ʚʨʦʞʘʡʥʦʩʪʽ, ʱʦ ʤʘʶʪʴ 
ʤʽʩʮʝ ʧʨʠ ʥʝʩʧʨʠʷʪʣʠʚʠʭ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚʘʭ; ʥʝʨʽʚʥʦʤʽʨʥʝ ʨʦʟʤʽʱʝʥʥʷ 
ʦʙʩʷʛʽʚ ʚʠʨʦʙʥʠʮʪʚʘ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʧʨʦʜʫʢʮʽʾ ʟʘ ʦʢʨʝʤʠʤʠ ʨʘʡʦʥʘʤʠ 
ʢʨʘʾʥʠ; ʚʘʞʢʽ ʜʦʨʦʞʥʽ ʫʤʦʚʠ, ʦʩʦʙʣʠʚʦ ʚ ʚʝʩʥʷʥʦ-ʦʩʽʥʥʽ ʧʝʨʽʦʜʠ;  ʥʠʟʴʢʫ 
ʦʙ'ʻʤʥʫ ʤʘʩʫ ʨʷʜʫ ʦʩʥʦʚʥʠʭ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʚʘʥʪʘʞʽʚ, ʱʦ ʥʝ ʜʘʻ 
ʤʦʞʣʠʚʦʩʪʽ ʝʬʝʢʪʠʚʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʘʥʪʘʞʝʧʽʜ'ʻʤʥʦʩʪʽ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 
(ʥʘʧʨʠʢʣʘʜ, ʟʝʨʥʦʚʽ ʢʫʣʴʪʫʨʠ ʤʘʶʪʴ ʦʙ'ʻʤʥʫ ʤʘʩʫ 0,8-0,7 ʪ/ʤ

3
, ʢʘʨʪʦʧʣʷ - 0,60 
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ʪ/ʤ
3
, ʢʘʧʫʩʪʘ - 0,42 ʪ/ʤ

3
); ʢʦʨʦʪʢʽ ʩʪʨʦʢʠ ʟʙʠʨʘʥʥʷ ʚʨʦʞʘʶ ʽ ʚʠʚʝʟʝʥʥʷ ʡʦʛo ʟ 

ʧʦʣʽʚ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʥʘʧʨʫʞʝʥʦʾ ʨʦʙʦʪʠ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʚ ʧʝʨʽʦʜ ʟʙʠʨʘʣʴʥʦʾ 
ʢʘʤʧʘʥʽʾ ʽ ʟʘʣʫʯʝʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ, ʟʘʡʥʷʪʠʭ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤ ʽʥʰʠʭ ʛʘʣʫʟʝʡ 
ʥʘʨʦʜʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ [3,4,5].  

ʅʘ ʟʙʠʨʘʥʥʽ ʚʨʦʞʘʶ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʧʨʦʜʫʢʪʽʚ 
ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʨʠ ʦʩʥʦʚʥʠʭ ʩʧʦʩʦʙʠ ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʙʽʪ: 

ʧ ʦ ʪ ʦ ʯ ʥ ʠ ʡ, ʧʨʠ ʷʢʦʤʫ ʧʨʦʜʫʢʪ ʚʽʜ ʟʙʠʨʘʣʴʥʦʛʦ aʛpeʛaʪʫ ʥʘʜʭʦʜʠʪʴ 
ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚ ʢʫʟʦʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ (ʘʚʪʦʤʦʙʽʣʷ, ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʽ 
ʪpaʢʪopʥoʛo ʧʨʠʯʝʧʘ ʽ ʪ. ʧ.); 

ʨ ʦ ʟ ʜ ʽ ʣ ʴ ʥ ʠ ʡ, ʧʨʠ ʷʢʦʤʫ, ʧʨʠʙʨʘʥʠʡ ʧʨʦʜʫʢʪ ʪʠʤʯʘʩʦʚʦ, ʜʦ 
ʨʦʟʚʘʥʪʘʞʝʥʥʷ ʚ ʨʫʭʦʤʠʡ ʩʢʣʘʜ, ʟʙʝʨʽʛʘʻʪʴʩʷ ʥʘ ʧʦʣʽ; 

ʢ ʦ ʤ ʙ ʽ ʥ ʦ ʚ ʘ ʥ ʠ ʡ, ʷʢʠʡ ʧʦʻʜʥʫʻ ʧʝʨʰʠʡ ʽ ʜʨʫʛʠʡ ʩʧʦʩʦʙʠ. 
ʇʦʪʨʽʙʥʘ ʢʽʣʴʢʽʩʪʴ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʠʭ ʤʘʰʠʥ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: ʧʨʠ 
ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʤʘʰʠʥ, ʱʦ ʤʘʶʪʴ ʙʫʥʢʝʨ "ʥʘʢʦʧʠʯʫʚʘʯ (ʥʘʧʨʠʢʣʘʜ, ʟʝʨʥʦʚʠʭ 
ʢʦʤʙʘʡʥʽʚ, ʧʝʨʝʥʘʚʘʥʪʘʞʫʶʯʽʚ ʙʫʥʢʝʨʽʚ-ʥʘʢʦʧʠʯʫʚʘʯʽʚ) 

 

 

ʊʉ

Tpnʝʛʮkʨʨ

Vq

VtlqMVb
ɸ

g

)2(01,0 -+
= ,  

 

ʜʝ: ʨb01,0  ï ʨʦʙʦʯʘ ʰʠʨʠʥʘ ʟʘʭʚʘʪʫ ʢʦʤʙʘʡʥʘ (ʩʽʣʴʩʴʢʦʛʦʩʧʦʜʘʨʩʴʢʦʾ ʤʘʰʠʥʠ) 

ʧʨʠ ʦʜʥʦʤʫ ʧʨʦʭʦʜʽ ʧʦ ʧʦʣʶ, ʤ; ʨV  ï ʨʦʙʦʯʘ ʰʚʠʜʢʽʩʪʴ ʢʦʤʙʘʡʥʘ, ʢʤ/ʛʦʜ.; 

kʄ  ï ʯʠʩʣʦ ʢʦʤʙʘʡʥʽʚ; ʮq  ï ʚʨʦʞʘʡʥʽʩʪʴ ʢʫʣʴʪʫʨʠ, ʱʦ ʧʨʠʙʠʨʘʻʪʴʩʷ ʮ/ʛʘ. 

ɹʽʣʴʰʽʩʪʴ ʘʛʨʦʭʦʣʜʠʥʛʽʚ ʽ ʚʝʣʠʢʠʭ ʛʦʩʧʦʜʘʨʩʪʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ 
ʧʝʨʝʚʝʟʝʥʥʷ ʟʝʨʥʘ ʚʝʣʠʢʦʪʦʥʥʘʞʥʽ ʘʚʪʦʧʦʾʟʜʠ. ʊʘ ʜʣʷ ʟʘʚʘʥʪʘʞʝʥʥʷ ʘʚʪʦʧʦʾʟʜʽʚ 
ʧʦʪʨʽʙʥʦ ʚʝʣʠʢʠʡ ʯʘʩ, ʱʦ ʟʚʦʜʠʪʴ ʜʦ ʤʽʥʽʤʫʤʫ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʟʘ 
ʨʘʭʫʥʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʯʝʧʽʚ. ʊʦʤʫ ʚʠʚʝʟʝʥʥʷ ʟʝʨʥʘ ʥʘ ʪʽʢ ʪʘ ʝʣʝʚʘʪʦʨʠ 
ʘʚʪʦʧʦʾʟʜʘʤʠ ʤʦʞʝ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʦʤʙʽʪʨʝʡʣʝʨʥʦrʦ ʩʧʦʩʦʙʫ 
ʧʝʨʝʚʝʟʝʥʥʷ, ʪʦʙʪʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʫʥʢʝʨʽʚ-ʥʘʢʦʧʠʯʫʚʘʯʽʚ ʚʽʜʧʦʚʽʜʘʻ ʩʫʯʘʩʥʠʤ 
ʚʠʤʦʛʘʤ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʟʝʨʥʘ. 
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ʋɼʂ 629.01 

 

ʊɽʅɼɽʅʎɯɰ ʈʆɿɺʀʊʂʋ ʉʋʏɸʉʅʆɻʆ ɸɺʊʆʄʆɹɯʃʔʅʆɻʆ ɼʀɿɸʁʅʋ  

 

ʐʘʧʦʚʘʣʝʥʢʦ ɺ.ʆ., ʘʩʠʩʪ., ʄʘʩʣʷʻʚ ʂ.ɺ. ʩʪʫʜʝʥʪ-ʤʘʛʽʩʪʨ 

(ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ) 

 

ʌʦʨʤʘ ʢʫʟʦʚʘ ʣʝʛʢʦʚʦʛʦ ʘʚʪʦʤʦʙʽʣʷ ʤʘʻ ʜʫʞʝ ʚʝʣʠʢʫ ʽʩʪʦʨʽʶ ʨʦʟʚʠʪʢʫ ʚʽʜ 

ʢʘʨʝʪ ʜʦ ʦʙʪʽʯʥʠʭ ʩʪʨʽʤʢʠʭ ʬʦʨʤ. ɺʦʥʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʦʚ'ʷʟʘʥʘ ʟ 

ʢʦʥʩʪʨʫʢʮʽʻʶ, ʢʦʤʧʦʥʫʚʘʥʥʷʤ ʘʚʪʦʤʦʙʽʣʷ, ʤʘʪʝʨʽʘʣʘʤʠ, ʱʦ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʚ 

ʘʚʪʦʤʦʙʽʣʝʙʫʜʫʚʘʥʥʽ. ʅʘ ʬʦʨʤʫ ʢʫʟʦʚʘ ʪʘʢ ʩʘʤʦ ʚʧʣʠʚʘʶʪʴ ʧʦʪʨʝʙʠ ʣʶʜʠʥʠ, 

ʪʘʢʽ ʷʢ: ʝʨʛʦʥʦʤʽʢʘ, ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʤʽʱʝʥʥʷ, ʝʢʦʥʦʤʽʷ ʧʘʣʠʚʘ, ʘʢʪʠʚʥʘ ʽ ʧʘʩʠʚʥʘ 

ʙʝʟʧʝʢʘ, ʥʦʚʽ ʥʘʧʨʷʤʢʠ ʚ ʜʠʟʘʡʥʽ. ʗʢʱʦ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʝʪʘʧʠ ʨʦʟʚʠʪʢʫ 

ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʜʠʟʘʡʥʫ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʽʥʦʜʽ ʧʦʚʝʨʪʘʶʪʴʩʷ 

ʪʝʥʜʝʥʮʽʾ ʤʠʥʫʣʠʭ ʯʘʩʽʚ. ʄʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʟ ʨʦʟʚʠʪʢʦʤ ʙʝʟʧʽʣʦʪʥʠʭ 

ʘʚʪʦʤʦʙʽʣʽʚ ʟʥʘʡʜʝ ʩʚʦʻ ʤʽʩʮʝ ʙʽʦʜʠʟʘʡʥ ʟ ʚʣʘʩʪʠʚʠʤʠ ʡʦʤʫ ʧʨʠʨʦʜʥʠʤʠ 

ʬʦʨʤʘʤʠ. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʟʚʠʯʥʠʭ ʥʘʤ ʘʚʪʦʤʦʙʽʣʽʚ, ʷʢʽ ʢʝʨʫʶʪʴʩʷ ʣʶʜʴʤʠ, ʪʦ 

ʬʦʨʤʠ ʩʪʘʥʫʪʴ ʙʽʣʴʰ ʬʫʪʫʨʠʩʪʠʯʥʠʤʠ. ʋʞʝ ʟʘʨʘʟ ʻ ʘʚʪʦʤʦʙʽʣʽ, ʱʦ 

ʚʠʧʝʨʝʜʞʘʶʪʴ ʯʘʩ ʥʘ ʜʝʩʷʪʢʠ ʨʦʢʽʚ. ʎʝ ʛʦʚʦʨʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʤʠ ʟʥʘʭʦʜʠʤʦʩʷ ʥʘ 

ʤʝʞʽ ʤʽʞ ʪʝʧʝʨʽʰʥʽʤ ʽ ʤʘʡʙʫʪʥʽʤ ʧʝʨʽʦʜʦʤ ʨʦʟʚʠʪʢʫ. 

ɸʥʘʣʽʟ ʝʣʝʤʝʥʪʽʚ ʝʢʩʪʝʨôʻʨʫ ʘʚʪʦʤʦʙʽʣʷ ʨʦʟʧʦʯʥʝʤʦ ʟ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ 

ʜʦʧʦʤʘʛʘʶʪʴ ʚʽʜʨʽʟʥʠʪʠ ʤʘʨʢʫ ʘʚʪʦʤʦʙʽʣʷ. ʋ ʥʘʰ ʯʘʩ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ 

ʥʝʧʦʚʪʦʨʥʠʡ ʩʪʠʣʴ ʧʝʚʥʦʾ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʤʘʨʢʠ ʜʫʞʝ ʚʘʞʣʠʚʠʡ. ʉʘʤʝ ʚʽʥ 

ʧʦʚʠʥʝʥ ʧʨʠʚʘʙʣʶʚʘʪʠ ʣʶʜʝʡ ʪʘ ʚʽʜʨʽʟʥʷʪʠ ʘʚʪʦʤʦʙʽʣʴ ʚʽʜ ʽʥʰʠʭ. ʄʦʞʥʘ 

ʧʝʨʝʣʽʯʠʪʠ ʙʝʟʣʽʯ ʤʘʨʦʢ ʟʽ ʩʚʦʾʤ ʩʪʠʣʝʤ: Audi, BMW, Mercedes, Mazda, Ford, 

KIA ʽ ʪ.ʜ.. ɿʫʧʠʥʠʤʦʩʴ ʥʘ ʙʽʣʴʰ ʚʠʨʘʞʝʥʠʭ ʝʣʝʤʝʥʪʘʭ. ʎʝ ʬʘʨʠ, ʨʘʜʽʘʪʦʨʥʽ 

ʨʝʰʽʪʢʠ ʪʘ ʟʘʜʥʽ ʣʽʭʪʘʨʽ. ʅʘ ʮʠʭ ʜʝʪʘʣʷʭ ʚʠʨʦʙʥʠʢʠ ʨʦʙʣʷʪʴ ʥʘʡʙʽʣʴʰʠʡ 

ʘʢʮʝʥʪ [1]. 

ʈʦʟʚʠʪʦʢ ʩʚʽʪʣʦʜʽʦʜʥʦʾ ʦʧʪʠʢʠ ʨʦʙʠʪʴ ʥʘʡʩʤʽʣʠʚʽʰʽ ʬʘʥʪʘʟʽʾ ʜʠʟʘʡʥʝʨʽʚ 

ʨʝʘʣʴʥʽʩʪʶ. ʇʦʙʘʯʠʚʰʠ ʬʘʨʠ ʘʚʪʦʤʦʙʽʣʽʚ Audi, BMW, Mazda ʤʦʞʥʘ 

ʙʝʟʧʦʤʠʣʢʦʚʦ ʩʢʘʟʘʪʠ ʱʦ ʮʝ ʟʘ ʘʚʪʦʤʦʙʽʣʴ ʪʘ ʤʦʜʝʣʴ (ʨʠʩ. 1). 

 

ʘ) Audi                          ʙ) BMW                       ʚ) Mazda 

ʈʠʩʫʥʦʢ 1 ï ʌʘʨʠ ʘʚʪʦʤʦʙʽʣʽʚ 

 

ʈʘʜʽʘʪʦʨʥʘ ʨʝʰʽʪʢʘ ï ʝʣʝʤʝʥʪ ʢʫʟʦʚʘ ʘʚʪʦʤʦʙʽʣʷ, ʱʦ ʟʘʭʠʱʘʻ ʽ ʧʨʦʧʫʩʢʘʻ 

ʧʦʚʽʪʨʷ ʜʦ ʨʘʜʽʘʪʦʨʘ ʜʚʠʛʫʥʘ. ʅʘ ʙʽʣʴʰʦʩʪʽ ʘʚʪʦʤʦʙʽʣʽʚ ʨʘʜʽʘʪʦʨʥʘ ʨʝʰʽʪʢʘ 

ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ ʚ ʧʝʨʝʜʥʽʡ ʯʘʩʪʠʥʽ ʢʫʟʦʚʘ. ʂʨʽʤ ʬʫʥʢʮʽʡ ʟʘʭʠʩʪʫ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʨʠʧʣʠʚʫ ʧʦʚʽʪʨʷ ʜʦ ʨʘʜʽʘʪʦʨʘ, ʨʘʜʽʘʪʦʨʥʘ ʨʝʰʽʪʢʘ ʻ ʚʘʞʣʠʚʠʤ ʝʣʝʤʝʥʪʦʤ 

ʜʠʟʘʡʥʫ ʘʚʪʦʤʦʙʽʣʷ. ɼʠʟʘʡʥ ʨʝʰʽʪʢʠ ʨʘʜʽʘʪʦʨʘ ʩʧʨʠʷʻ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʽ ʧʦʢʘʟʫʻ 

ʽʜʝʥʪʠʯʥʽʩʪʴ, ʧʦʚ'ʷʟʫʶʯʠ ʟ ʽʩʪʦʨʽʻʶ ʘʚʪʦʚʠʨʦʙʥʠʢʘ (ʨʠʩ. 2). 
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ʊʘʢʦʞ ʽʩʥʫʶʪʴ ʝʣʝʤʝʥʪʠ ʝʢʩʪʝʨôʻʨʫ, ʷʢʽ ʻ ʩʧʽʣʴʥʠʤʠ ʜʣʷ ʘʚʪʦʤʦʙʽʣʽʚ 

ʨʽʟʥʠʭ ʤʘʨʦʢ. ɼʦ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ ʚʽʜʥʝʩʝʤʦ: çʣʝʪʶʯʠʡ ʜʘʭè, ʚʝʣʠʢʘ ʨʘʜʽʘʪʦʨʥʘ 

ʨʝʰʽʪʢʘ, ʣʽʥʽʾ, ʷʢʽ ʨʦʙʣʷʪʴ ʘʚʪʦʤʦʙʽʣʴ ʜʠʥʘʤʽʯʥʠʤ ʪʘ ʚʧʽʟʥʘʚʘʥʠʤ, ʘʥʪʝʥʘ ʫ 

ʚʠʛʣʷʜʽ ʧʣʘʚʥʠʢʘ, ʩʚʽʪʣʦʜʽʦʜʥʘ ʦʧʪʠʢʘ ʪʘ ʽʥ.. çʃʝʪʶʯʠʡ ʜʘʭè - ʝʣʝʤʝʥʪ 

ʝʢʩʪʝʨôʻʨʫ ʘʚʪʦʤʦʙʽʣʷ, ʷʢʠʡ ʟôʷʚʠʚʩʷ ʜʘʚʥʦ, ʱʝ ʚ 2000-ʭ ʟ ʧʦʷʚʦʶ ʥʘ ʨʠʥʢʫ 

ʘʚʪʦʤʦʙʽʣʶ Mini, ʘʣʝ ʩʪʘʚ ʧʦʧʫʣʷʨʥʠʤ ʪʘ ʟʚʠʯʥʠʤ ʫ ʜʠʟʘʡʥʽ ʘʚʪʦʤʦʙʽʣʽʚ ʪʽʣʴʢʠ 

ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ. ʆʩʦʙʣʠʚʽʩʪʶ ʮʴʦʛʦ ʝʣʝʤʝʥʪʫ ʻ ʪʝ, ʱʦ ʭʘʨʘʢʪʝʨʥʘ ʣʽʥʽʷ ʜʘʭʫ ʥʝ 

ʟôʻʜʥʘʥʘ ʟ ʩʪʽʡʢʦʶ ʟʘʜʥʴʦʛʦ ʢʨʠʣʘ ʘʚʪʦʤʦʙʽʣʷ [2]. ɼʦʩʷʛʘʻʪʴʩʷ ʪʘʢʠʡ ʝʬʝʢʪ 

ʧʦʬʘʨʙʦʚʘʥʠʤʠ ʚ ʯʦʨʥʠʡ ʢʦʣʽʨ ʩʪʽʡʢʘʤʠ ʢʫʟʦʚʘ, ʟʘ ʨʘʭʫʥʦʢ ʯʦʛʦ ʚʦʥʠ 

ʟʣʠʚʘʶʪʴʩʷ ʟ ʣʽʥʽʻʶ ʩʢʣʽʥʥʷ ʽ ʪʠʤ ʩʘʤʠʤ ʜʦʩʷʛʘʻʪʴʩʷ ʮʝʡ ʝʬʝʢʪ. 

 

ʘ) Audi                  ʙ) BMW                           ʚ) Mazda 

ʈʠʩʫʥʦʢ 2 ï ɸʚʪʦʤʦʙʽʣʴʥʽ ʨʘʜʽʘʪʦʨʥʽ ʨʝʰʽʪʢʠ 

 

 

ʘ) LADA                                    ʙ) Opel                               ʚ) Mazda 

ʈʠʩʫʥʦʢ 3 ï ɽʬʝʢʪ ʣʝʪʶʯʦʛʦ ʜʘʭʫ 

 

ɺʝʣʠʢʽ ʟʘ ʨʦʟʤʽʨʘʤʠ ʨʝʰʽʪʢʠ, ʚ ʜʘʥʠʡ ʯʘʩ, ʻ ʩʘʤʝ ʝʣʝʤʝʥʪʦʤ ʜʠʟʘʡʥʫ 

ʘʚʪʦʤʦʙʽʣʷ, ʷʢʠʡ ʬʦʨʤʫʻ ʚ ʫʷʚʽ ʣʶʜʠʥʠ ʚʨʘʞʝʥʥʷ ʥʘʜʽʡʥʦʛʦ ʪʘ ʧʦʪʫʞʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ. ɹʘʛʘʪʦ ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʚʠʨʦʙʥʠʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʾʭ ʚ 

ʷʢʦʩʪʽ ʦʩʥʦʚʥʦʾ ʦʟʥʘʢʠ ʩʚʦʛʦ ʙʨʝʥʜʫ. ɽʣʝʤʝʥʪʠ ʝʢʩʪʝʨôʻʨʫ ʚʠʢʦʥʫʶʪʴ 

ʝʩʪʝʪʠʯʥʫ ʬʫʥʢʮʽʶ, ʘʣʝ ʜʝʷʢʽ ʟ ʥʠʭ ʻ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ. ʌʫʥʢʮʽʾ ʤʦʞʫʪʴ ʙʫʪʠ 

ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ: ʟʘʙʽʨ ʧʦʪʦʢʫ ʧʦʚʽʪʨʷ ʪʘ ʚʽʜʚʽʜ ʡʦʛʦ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʪʨʽʙʥʠʭ 

ʘʝʨʦʜʠʥʘʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʨʦʙʦʪʘ ʫ ʷʢʦʩʪʽ ʘʥʪʝʥʠ, ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʘʩʠʚʥʦʾ 

ʙʝʟʧʝʢʠ ʪʘ ʽʥ. 

 

ʉʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

1. ʌʘʨʳ ʛʦʣʦʚʥʦʛʦ ʩʚʝʪʘ: ʃʘʟʝʨʥʳʡ ʧʨʦʨʳʚ [ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï 2014. ï 

ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: https://www.autocentre.ua/opyt/tehnologii/fary-

golovnogo-sveta-lazernyy-proryv-58920.html. 

2. BMW Vision iNEXT Concept explores the future of personal mobility 

[ɽʣʝʢʪʨʦʥʥʠʡ ʨʝʩʫʨʩ]. ï 2018. ï ʈʝʞʠʤ ʜʦʩʪʫʧʫ ʜʦ ʨʝʩʫʨʩʫ: 

https://www.carbodydesign.com/2018/12/bmw-vision-inext-concept-explores-the-

future-of-personal-mobility/. 


