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ɸʅʆʊɸʎɯʗ 

ɹʦʨʦʚʠʢ ʈ.ʆ. ʉʠʩʪʝʤʘ ʢʦʤʧʝʥʩʘʮʽʾ ʫʜʘʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʩʠʥʭʨʦʥʥʠʭ 

ʜʚʠʛʫʥʽʚ ʧʨʠʚʦʜʘ ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʤʘʰʠʥ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ 

ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 05.09.03 ï çɽʣʝʢʪʨʦʪʝʭʥʽʯʥʽ ʢʦʤʧʣʝʢʩʠ ʪʘ ʩʠʩʪʝʤʠè. ï 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʝʭʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ çɼʥʽʧʨʦʚʩʴʢʘ ʧʦʣʽʪʝʭʥʽʢʘè, ʄʽʥʽʩʪʝʨʩʪʚʦ 

ʦʩʚʽʪʠ ʽ ʥʘʫʢʠ ʋʢʨʘʾʥʠ, ɼʥʽʧʨʦ, 2025. 

ɼʠʩʝʨʪʘʮʽʷ ʧʨʠʩʚʷʯʝʥʘ ʚʠʨʽʰʝʥʥʶ ʘʢʪʫʘʣʴʥʦʾ ʥʘʫʢʦʚʦʾ ʟʘʜʘʯʽ, ʷʢʘ ʧʦʣʷʛʘʻ 

ʫ ʚʩʪʘʥʦʚʣʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚʧʣʠʚʫ ʨʽʚʥʷ ʬʦʨʩʫʚʘʥʥʷ ʽ ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʘ 

ʩʠʩʪʝʤʠ ʟʙʫʜʞʝʥʥʷ ʥʘ ʚʝʣʠʯʠʥʫ ʜʠʥʘʤʽʯʥʠʭ ʟʫʩʠʣʴ ʚ ʦʙʤʦʪʢʘʭ ʩʠʥʭʨʦʥʥʦʛʦ 

ʜʚʠʛʫʥʘ ʧʽʜ ʯʘʩ ʜʽʾ ʫʜʘʨʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʩʪʘʣʦʛʦ ʨʝʞʠʤʫ, ʱʦ ʜʦʟʚʦʣʠʪʴ 

ʫʥʠʢʥʫʪʠ ʨʫʡʥʘʮʽʾ ʤʘʛʥʽʪʥʦʾ ʩʠʩʪʝʤʠ ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ ʧʨʠʚʦʜʘ 

ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʤʘʰʠʥ. 

ʋ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ ʨʦʟʛʣʷʥʫʪʦ ʧʝʨʩʧʝʢʪʠʚʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʜʫʢʮʽʾ 

ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʟʦʢʨʝʤʘ ʢʦʥʩʪʨʫʢʮʽʡʥʦʛʦ ʡ ʪʨʫʙʥʦʛʦ ʧʨʦʢʘʪʫ, ʜʣʷ 

ʚʽʜʙʫʜʦʚʠ, ʨʝʤʦʥʪʫ, ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʡ ʚʽʜʥʦʚʣʝʥʥʷ ʪʘ ʟʚʝʜʝʥʥʷ ʥʦʚʠʭ ʙʫʜʽʚʝʣʴ ̔  

ʩʧʦʨʫʜ, ̔ ʥʞʝʥʝʨʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʪʦʱʦ, ʧʦʰʢʦʜʞʝʥʠʭ ʫʥʘʩʣʽʜʦʢ ʚʽʡʩʴʢʦʚʦʾ 

ʘʛʨʝʩʽʾ, ʘ ʪʘʢʦʞ ʨʝʤʦʥʪʫ ʪʘ ʟʘʤʽʥʠ ʤʽʩʴʢʠʭ ʢʦʤʫʥʽʢʘʮʽʡ, ʧʦʚôʷʟʘʥʠʭ ʽʟ 

ʘʤʦʨʪʠʟʘʮʽʡʥʠʤ ʟʥʦʰʫʚʘʥʥʷʤ ʽ ʟʨʦʩʪʘʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʧʽʜôʻʜʥʘʥʠʭ ʘʙʦʥʝʥʪʽʚ.  

ʅʘʚʝʜʝʥʦ ʢʣʘʩʠʬʽʢʘʮʽ ʁʪʨʫʙʥʦʾ ʧʨʦʜʫʢʮʽʾ ʧʨʦʢʘʪʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ, ʾʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʨʠʟʥʘʯʝʥʥʷ ʪʘ ʦʙʣʘʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ.  

ʐʠʨʦʢʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʣʽʤʝʨʥʠʭ ʪʨʫʙ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʢʦʤʫʥʽʢʘʮʽʡ 

ʧʦʷʩʥʶʻʪʴʩʷ ʾʭʥʴʦ ʁʤʝʥʰʦʶ ʚʘʨʪʽʩʪʶ, ʢʦʨʦʟʦʩʪʽʡʢʽʩʪʶ, ʛʥʫʯʢʽʩʪʶ ʪʘ ʚʽʜʥʦʩʥʦʶ 

ʣʝʛʢʽʩʪʶ ʤʦʥʪʘʞʫ. ʇʨʦʪʝ, ʧʦʨʽʚʥʶʶʯʠ ʟ ʤʝʪʘʣʝʚʠʤʠ ʪʨʫʙʘʤʠ, ʟʥʘʯʥʦ ʤʝʥʰʘ 

ʟʜʘʪʥʽʩʪʴ ʚʠʪʨʠʤʫʚʘʪʠ ʤʝʭʘʥʽʯʥʽ ʡ ʪʝʨʤʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʝ ʜʦʟʚʦʣʷʻ 

ʢʦʥʢʫʨʫʚʘʪʠ ʟ ʦʩʪʘʥʥʽʤʠ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʫ ʩʢʣʘʜʥʠʭ ʫʤʦʚʘʭ 

ʚʠʩʦʢʦʛʦ ʟʦʚʥʽʰʥʴʦʛʦ ʯʠ ʚʥʫʪʨʽʰʥʴʦʛʦ ʪʠʩʢʫ ʪʘ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨ 

ʧʝʨʝʤʽʱʫʚʘʥʠʭ ʨʽʜʠʥ. 
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ʈʦʟʛʣʷʥʫʪʦ ʪʠʧʠ ʧʨʦʢʘʪʥʠʭ ʘʛʨʝʛʘʪʽʚ, ̔ ʟ ʟʘʟʥʘʯʝʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʾʭ 

ʢʦʥʩʪʨʫʢʪʠʚʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʪʘ ʪʝʭʥʦʣʦʛʽ ʾʨʦʙʦʪʠ. ʊʨʫʙʦʧʨʦʢʘʪʥʽ ʘʛʨʝʛʘʪʠ ʟ 

ʨʝʚʝʨʩʠʚʥʦʶ ʢʣʽʪʪʶ, ʟʦʢʨʝʤʘ ʘʛʨʝʛʘʪʠ ʧʦʚʟʜʦʚʞʥʴʦʾ ʧʨʦʢʘʪʢʠ ʟ ʢʦʨʦʪʢʦʶ 

ʦʧʨʘʚʢʦʶ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʥʘ ʜʨʫʛʦʤʫ ʝʪʘʧʽ ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʝʟʰʦʚʥʠʭ ʪʨʫʙ 

ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʯʦʨʥʦʚʦʾ ʪʨʫʙʠ ʽʟ ʧʨʦʰʠʪʦʾ ʯʠ ʨʦʟʢʘʪʘʥʦʾ ʛʽʣʴʟʠ, 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʝʟʤʽʥʥʦʶ ʰʚʠʜʢʽʩʪʶ ʦʙʝʨʪʘʥʥʷ ʛʦʣʦʚʥʦʛʦ ʧʨʠʚʦʜʫ. ɿ ʮʽʻʶ 

ʤʝʪʦʶ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʯʘʩʪʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʩʠʥʭʨʦʥʥʽ ʜʚʠʛʫʥʠ, ʷʢʠʤ ʧʨʠʪʘʤʘʥʥʽ 

ʚʠʩʦʢʽ ʝʥʝʨʛʝʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘ ʥʝʟʤʽʥʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʟʘ ʫʤʦʚ ʚʠʩʦʢʦʾ 

ʜʠʥʘʤʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʧʽʜ ʯʘʩ ʫʜʘʨʥʦʛʦ ʧʨʠʢʣʘʜʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʎʝ ʟʫʤʦʚʠʣʦ 

ʰʠʨʦʢʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʥʭʨʦʥʥʠʭ ʜʚʠʛʫʥʽʚ ʷʢ ʧʨʠʚʦʜʽʚ ʧʦʪʫʞʥʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʤʝʪʘʣʫʨʛʽʡʥʽʡ ʪʘ ʛʽʨʥʠʯʦʧʝʨʝʨʦʙʥʽʡ ʛʘʣʫʟʷʭ. 

ʇʝʨʝʣʽʯʝʥʦ ʦʩʥʦʚʥʽ ʷʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʛʘʨʷʯʝʢʘʪʘʥʠʭ ʙʝʟʰʦʚʥʠʭ ʪʨʫʙ, 

ʚʠʤʦʛʠ ʜʦ ʷʢʠʭ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʶʪʴ ʫ ʟʚôʷʟʢʫ ʟ ʧʽʜʚʠʱʝʥʥʷʤ ʩʪʘʥʜʘʨʪʽʚ ʪʘ 

ʟʨʦʩʪʘʥʥʷʤ ʟʘʧʠʪʽʚ ʩʧʦʞʠʚʘʯʽʚ. ʗʢʽʩʪʴ ʢʽʥʮʝʚʦʛʦ ʧʨʦʜʫʢʪʫ ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ 

ʬʘʢʪʦʨʽʚ: ̫ ʢʦʩʪʽ ʩʠʨʦʚʠʥʠ, ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʨʝʞʠʤʽʚ; ʜʦʪʨʠʤʘʥʥʷ ʪʝʭʥʦʣʦʛʽʾ ʧʽʜ 

ʯʘʩ ʚʽʜʣʠʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ; ʪʦʯʥʦʩʪʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʽʚ; ʘ ʪʘʢʦʞ 

ʜʦʪʨʠʤʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʬʦʨʤʫʚʘʥʥʷ ʪʨʫʙʠ. 

ʋ ʜʨʫʛʦʤʫ ʨʦʟʜʽʣʽ ʥʘʚʝʜʝʥʦ ʨʝʟʫʣʴʪʘʪ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ 

ʨʝʞʠʤʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʾ ʩʠʩʪʝʤʠ ʧʨʠʚʦʜʫ ʨʝʚʝʨʩʠʚʥʦʛʦ 

ʘʚʪʦʤʘʪ-ʩʪʘʥʫ, ʱʦ ʦʩʥʘʱʝʥʠʡ ʩʠʥʭʨʦʥʥʠʤ ʜʚʠʛʫʥʦʤ, ʷʢʠʡ ʧʨʘʮʶʻ ʚ ʪʨʠʚʘʣʦʤʫ 

ʨʝʞʠʤʽ ʟ ʧʝʨʽʦʜʠʯʥʠʤ ʫʜʘʨʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ.  

ɸʥʘʣʽʟ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʛʦʣʦʚʥʦʛʦ ʧʨʠʚʦʜʫ ʘʚʪʦʤʘʪ-ʩʪʘʥʘ 

ʟʜʽʡʩʥʶʚʘʣʘʩʴ ʟʘ ʜʘʥʠʤʠ, ʥʘʜʘʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʦʤ ʪʘ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʜʦʩʣʽʜʞʝʥʥʷ ʰʣʷʭʦʤ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʾʨʝʻʩʪʨʘʮʽ ʾʬʘʢʪʠʯʥʠʭ ʜʘʥʠʭ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʠʩʪʝʤʠ ʢʦʥʪʨʦʣʶ ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʢʪʨʦʧʨʠʚʦʜʫ (ʉʂʇɽʇ) ʚ 

ʨʝʞʠʤʘʭ ʟʘʧʫʩʢʫ ʪʘ ʧʨʦʢʘʪʢʠ ʪʨʫʙʠ. ʆʮʽʥʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ ʧʦʢʘʟʘʣʘ, ʱʦ ʧʫʩʢ 

ʻ ʮʽʣʢʦʤ ʟʘʜʦʚʽʣʴʥʠʤ ʜʣʷ ʩʠʥʭʨʦʥʥʠʭ ʜʚʠʛʫʥʽʚ ʪʘʢʦʛʦ ʢʣʘʩʫ ʡ ʧʦʪʫʞʥʦʩʪʽ; ʧʽʜ 

ʯʘʩ ʚʪʷʛʫʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʫ ʚʘʣʢʠ ʢʣʽʪʽ ʩʪʨʫʤ ʩʪʘʪʦʨʘ ʩʪʘʥʦʚʠʪʴ 1,72 

ʥʦʤʽʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʘ ʧʽʜ ʯʘʩ ʧʨʦʢʘʪʢʠ ʧʨʘʢʪʠʯʥʦ ʜʦʨʽʚʥʶʻ ʥʦʤʽʥʘʣʴʥʦʤʫ. 
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ʉʠʩʪʝʤʘ ʟʙʫʜʞʝʥʥʷ ʟʘʙʝʟʧʝʯʫʻ ʜʠʥʘʤʽʯʥʫ ʩʪʽʡʢʽʩʪʴ ʬʦʨʩʫʚʘʥʥʷʤ ʥʘʧʨʫʛʠ, ʧʨʦʪʝ 

ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ʧʦʩʪʽʡʥʦʾ ʯʘʩʫ ʦʙʤʦʪʢʠ ʚʥʦʩʠʪʴ ʩʫʪʪʻʚʝ ʟʘʧʽʟʥʝʥʥʷ ʚ ʮʝʡ ʧʨʦʮʝʩ. 

ʇʦʚʪʦʨʥʦ-ʢʦʨʦʪʢʦʯʘʩʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ ʟ ʫʜʘʨʥʠʤ ʧʨʠʢʣʘʜʘʥʥʷʤ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʛʦʣʦʚʥʦʛʦ ʧʨʠʚʦʜʫ ʨʝʚʝʨʩʠʚʥʦʛʦ ʘʚʪʦʤʘʪ-ʩʪʘʥʘ ʟʫʤʦʚʣʶʻ ʦʩʦʙʣʠʚʽ 

ʚʠʤʦʛʠ ʜʦ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʝʣʝʢʪʨʦʧʨʠʚʦʜʦʤ, ʟʦʢʨʝʤʘ ʱʦʜʦ ʩʪʘʙʽʣʴʥʦʩʪʽ 

ʰʚʠʜʢʦʩʪʽ ʧʽʜ ʯʘʩ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʠʥʘʤʽʯʥʦʛʦ ʟʘʧʘʩʫ ʩʪʽʡʢʦʩʪʽ. 

ɺʦʜʥʦʯʘʩ ʚʠʩʦʢʦʽʥʪʝʥʩʠʚʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ ʩʧʨʠʯʠʥʷʻ ʟʥʘʯʥʽ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʙʤʦʪʢʠ ʜʚʠʛʫʥʘ, ʱʦ ʤʦʞʝ ʧʨʠʟʚʦʜʠ ʜʦ ʡʦʛʦ ʧʝʨʝʜʯʘʩʥʦʛʦ 

ʚʠʭʦʜʫ ʟ ʣʘʜʫ ʚʥʘʩʣʽʜʦʢ ʨʫʡʥʫʚʘʥʥʷ ʽʟʦʣʷʮʽʾ ʪʘ ʧʦʜʘʣʴʰʦʛʦ ʧʨʦʙʦ ʁʚʠʪʢʽʚ 

ʦʙʤʦʪʦʢ. ʊʦʤʫ ʨʦʟʨʦʙʢʘ ʩʧʦʩʦʙʫ ʢʝʨʫʚʘʥʥʷ ʟʙʫʜʞʝʥʥʷʤ ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ, 

ʷʢʠʡ ʧʨʘʮʶʻ ʚ ʨʝʞʠʤʽ ʫʜʘʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʚʠʢʦʥʘʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʚʠʤʦʛ ʧʨʦʢʘʪʢʠ, ʚʦʜʥʦʯʘʩ ʟʤʝʥʰʫʶʯʠ ʚʧʣʠʚ ʮʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ 

ʦʙʤʦʪʢʠ ʜʚʠʛʫʥʘ, ʻ ʘʢʪʫʘʣʴʥʦʶ ʥʘʫʢʦʚʦʶ ʟʘʜʘʯʝʶ. 

ʋ ʪʨʝʪʴʦʤʫ ʨʦʟʜʽʣʽ ʟʜʽʡʩʥʝʥʦ ʢʨʠʪʠʯʥʠʡ ʘʥʘʣʽʟ ʚʽʜʦʤʠʭ ʩʧʦʩʦʙʽʚ 

ʢʝʨʫʚʘʥʥʷ ʟʙʫʜʥʠʢʦʤ ʩʠʥʭʨʦʥʥʠʭ ʜʚʠʛʫʥʽʚ ʪʘ ʤʝʭʘʥʽʯʥʽ ʟʘʩʦʙʠ ʢʦʤʧʝʥʩʘʮʽʾ 

ʫʜʘʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʞʦʨʩʪʢʽʩʪʴ ʤʝʭʘʥʽʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʉɼ ʥʝ ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʘʭʦʚʠʢ ʷʢ ʜʝʤʧʬʝʨ ʢʦʣʠʚʘʥʴ, ʦʜʥʘʢ ʮʷ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʥʠʢʘʻ ʧʨʠ ʚʚʝʜʝʥʥʽ ʚ ʢʽʥʝʤʘʪʠʯʥʫ ʩʭʝʤʫ ʧʨʫʞʥʦʾ ʤʫʬʪʠ. ɺʦʜʥʦʯʘʩ 

ʟʥʘʯʥʝ ʟʥʠʞʝʥʥʷ ʧʨʫʞʥʦʩʪʽ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʜʦʜʘʪʢʦʚʫ ʥʝʧʨʠʧʫʩʪʠʤʫ 

ʢʦʣʠʚʘʣʴʥʽʩʪʴ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʥʝʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʩʠʩʪʝʤʠ.   

ɸʥʘʣʽʟ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʛʦʣʦʚʥʦʛʦ ʝʣʝʢʪʨʦʧʨʠʚʦʜʘ ʘʚʪʦʤʘʪ-ʩʪʘʥʘ ʧʦʢʘʟʘʚ, 

ʱʦ ʨʽʟʢʝ ʧʨʠʢʣʘʜʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʦ ʚʘʣʫ ʉɼ ʽʟ ʦʩʣʘʙʣʝʥʠʤ ʧʦʣʝʤ ʚʠʢʣʠʢʘʻ 

ʩʪʨʽʤʢʝ ʟʨʦʩʪʘʥʥʷ ʩʪʨʫʤʫ ʽʥʜʫʢʪʦʨʘ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʘʯʥʠʭ 

ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʠʭ ʟʫʩʠʣ ɹʚ ʦʙʤʦʪʢʘʭ ̔  ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʫʭʦʤ ʣʦʙʦʚʠʭ ʯʘʩʪʠʥ 

ʦʙʤʦʪʦʢ. ʆʜʥʠʤ ʟ ̔ʩʧʦʩʦʙʽʚ ʟʤʝʥʰʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʟʫʩʠʣʴ ̒ ʟʘʚʯʘʩʥʝ ʟʙʽʣʴʰʝʥʥʷ 

ʩʪʨʫʤʫ ʽʥʜʫʢʪʦʨʘ, ʱʦ ʟʤʝʥʰʫ ̒ʨʽʟʥʠʮʶ ʩʪʨʫʤʽʚ ʜʦ ʪʘ ʧʽʩʣʷ ʧʨʠʢʣʘʜʘʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʬʘʢʪʦʨʽʚ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʟʘʜʘʯʫ ʧʦʰʫʢʫ ʦʧʪʠʤʘʣʴʥʠʭ 

ʟʥʘʯʝʥ ɹʞʦʨʩʪʢʦʩʪʽ ʤʫʬʪʠ ʪʘ ʢʨʘʪʥʦʩʪʽ ʟʘʚʯʘʩʥʦʛʦ ʬʦʨʩʫʚʘʥʥʷ ʚ ʬʫʥʢʮʽʾ ʤʝʪʠ ï 
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ʤʽʥʽʤʫʤ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʩʪʘʣʦʛʦ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ ʩʪʘʪʦʨʘ 

ʧʽʜ ʯʘʩ ʥʘʢʠʜʫ ʥʦʤʽʥʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʋ ʯʝʪʚʝʨʪʦʤʫ ʨʦʟʜʽʣʽ ʨʦʟʛʣʷʥʫʪʦ ʚʽʜʦʤʽ ʟʘʢʦʥʠ ʢʝʨʫʚʘʥʥʷ ʟʙʫʜʞʝʥʥʷʤ 

ʤʝʭʘʥʽʟʤʽʚ ʟ ʫʜʘʨʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ, ʾʭʥ ̔ʤʦʞʣʠʚʦʩʪʽ ʪʘ ʦʙʤʝʞʝʥʥʷ ʱʦʜʦ 

ʟʜʘʪʥʦʩʪʽ ʢʦʤʧʝʥʩʫʚʘʪʠ ʜʠʥʘʤʽʯʥ ̔ʟʫʩʠʣʣ ̫ʚ ʢʦʪʫʰʢʘʭ ʦʙʤʦʪʦʢ ʧʽʜ ʯʘʩ 

ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ. ɺʠʢʦʥʘʥʦ ʩʠʥʪʝʟ ʨʝʛʫʣʷʪʦʨʘ ʟʙʫʜʞʝʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʟʤʝʥʰʝʥʥʷ ʟʘʣʠʰʢʦʚʦʾ ʢʦʣʠʚʘʣʴʥʦʩʪʽ, ʪʠʤ ʩʘʤʠʤ ʩʢʦʨʦʯʫʶʯʠ ʪʨʠʚʘʣʽʩʪʴ 

ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ. ɼʣʷ ʦʙʤʝʞʝʥʥʷ ʜʽʾ ʥʘʡʙʽʣʴʰ ʨʫʡʥʽʚʥʦʛʦ ʩʧʣʝʩʢʫ ʩʪʨʫʤʫ 

ʜʚʠʛʫʥʘ, ʱʦ ʚʠʥʠʢʘʻ ʧʨʠ ʟʘʭʚʘʪʽ ʛʽʣʴʟʠ ʚʘʣʢʘʤʠ, ʥʝʦʙʭʽʜʥʦ ʟʘʚʯʘʩʥʦ ʬʦʨʩʫʚʘʪʠ 

ʟʙʫʜʞʝʥʥʷ, ʱʦ ʧʽʜʚʠʱʫʻ ʩʪʨʫʤ ʩʪʘʪʦʨʘ ̔  ʟʤʝʥʰʫʻ ʧʝʨʝʧʘʜ ʩʪʨʫʤʽʚ. ʏʘʩ 

ʟʘʚʯʘʩʥʦʛʦ ʬʦʨʩʫʚʘʥʥʷ ʩʢʣʘʜʘʻ ʧôʷʪʴ ʧʦʩʪʽʡʥʠʭ ʯʘʩʫ ʦʙʤʦʪʢʠ ʟʙʫʜʞʝʥʥʷ, ʘ ʨʽʚʝʥʴ 

ʬʦʨʩʫʚʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʫʤʦʚ: ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʽʥʽʤʫʤʫ ʧʝʨʝʧʘʜʫ 

ʩʪʨʫʤʽʚ ʽ ʦʙʤʝʞʝʥʥʷ ʝʢʩʪʨʝʤʫʤʫ ʥʝ ʚʠʱʝ, ʥʽʞ ʧʨʠ ʢʝʨʫʚʘʥʥʽ ʢʣʘʩʠʯʥʦʶ 

ʩʠʩʪʝʤʦʶ ʟʙʫʜʞʝʥʥʷ. 

ʋ ʧôʷʪʦʤʫ ʨʦʟʜʽʣʽ, ʟ ʤʝʪʦʶ ʫʟʘʛʘʣʴʥʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʘʣʛʦʨʠʪʤʽʚ ʢʝʨʫʚʘʥʥʷ 

ʩʠʥʭʨʦʥʥʠʤ ʜʚʠʛʫʥʦʤ ʜʣʷ ʥʠʟʢʠ ʢʣʘʩʽʚ ʤʝʭʘʥʽʟʤʽʚ, ʚʠʢʦʥʘʥʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʰʣʷʭʦʤ ʮʠʬʨʦʚʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʜʣʷ ʨʷʜʫ ʜʚʠʛʫʥʽʚ ʚ ʜʽʘʧʘʟʦʥʽ ʧʦʪʫʞʥʦʩʪʝʡ 

(1600é4000) ʢɺʪ. ʇʦʧʝʨʝʜʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ ʥʝʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʧʨʫʞʥʦʩʪʽ 

ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʾ ʩʠʩʪʝʤʠ, ʪʦʤʫ, ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ, ʚ ʷʢʦʩʪʽ ʬʘʢʪʦʨʘ ʦʧʪʠʤʽʟʘʮʽʡʥʦʾ 

ʟʘʜʘʯʽ ʧʨʠʡʥʷʪʦ ʨʽʚʝʥʴ ʬʦʨʩʫʚʘʥʥʷ ʢʦʥʪʫʨʫ ʟʙʫʜʞʝʥʥʷ, ʘ ʬʫʥʢʮʽʻʶ ʚʽʜʛʫʢʫ ï 

ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʧʦʪʦʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ ʷʢʦʨʷ. ʆʩʢʽʣʴʢʠ 

ʚʝʣʠʯʠʥʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘʢʦʞ ʚʠʟʥʘʯʘ ̒ʨʽʚʝʥʴ ʩʪʘʣʦʛʦ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ ʷʢʦʨʷ, 

ʪʦʤʫ ʮʠʢʣ ʜʦʩʣʽʜʽʚ ʚʠʢʦʥʘʥʦ ʜʣʷ ʜʽʘʧʘʟʦʥʫ ʥʘʚʘʥʪʘʞʝʥʴ (0,6é1) ʄʥ. ʅʘ ʦʩʥʦʚʽ 

ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʚʠʟʥʘʯʝʥʦ ʟʘʣʝʞʥʦʩʪʽ ʫ ʚʠʛʣʷʜʽ ʣʽʥʽʾ ʪʨʝʥʜʫ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʨʽʚʥʷ ʬʦʨʩʫʚʘʥʥʷ ʢʦʥʪʫʨʫ ʟʙʫʜʞʝʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ ʦʢʨʝʤʦʛʦ 

ʜʚʠʛʫʥʘ. 

ɼʣʷ ʟʨʫʯʥʦʩʪʽ ʘʥʘʣʽʟʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʪʨʠʤʘʥ ̔ʟʘʣʝʞʥʦʩʪ ̔ʧʦʜʘʥʦ ʫ 

ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʾ ʚʽʜ ʜʚʦʭ ʟʤʽʥʥʠʭ. 
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ʊʘʢʦʞ ʚʠʟʥʘʯʝʥʦ ʪʘʙʣʠʮʶ ʜʘʥʠʭ ʜʣ ̫ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʽʜʩʠʣʝʥʥʷ ʟʘʜʘʚʘʯʘ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʘ ʢʦʝʬʽʮʽʻʥʪʽʚ ʨʝʛʫʣʷʪʦʨʘ ʟʘ ʧʨʦʧʦʨʮʽʡʥʦʶ ʪʘ ʽʥʪʝʛʨʘʣʴʥʦʶ 
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The dissertation addresses an urgent scientific problem, namely the 

establishment of regularities in the influence of excitation system forcing levels and 

regulator parameters on the magnitude of dynamic forces in the windings of a 

synchronous motor under impact loading and steady-state operation. Solving this 

problem enables the prevention of destruction of the magnetic system of synchronous 

motors driving metallurgical machinery. 

The first chapter examines the prospects for the use of metallurgical products, 

particularly structural and tubular rolled stock, in reconstruction, repair, restoration, 

and construction of new buildings, structures, and engineering communications 

damaged as a result of military aggression, as well as in the repair and replacement of 

urban communications associated with depreciation wear and the increasing number 

of connected consumers. A classification of tubular rolled products is provided, along 

with their characteristics, intended applications, and areas of use. 

The widespread application of polymer pipes in communications is explained by 

their lower cost, corrosion resistance, flexibility, and relative ease of installation. 

However, compared to metallic pipes, their significantly lower capacity to withstand 

mechanical and thermal loads prevents them from competing in pipelines operating 

under severe conditions of high external or internal pressure and elevated temperatures 

of transported fluids. 

Types of rolling mills are considered, with attention to their structural features 

and operating technologies. Tube-rolling mills with reversing stands, particularly 

longitudinal rolling mills with short mandrels used in the second stage of seamless tube 

production to obtain rough tubes from pierced or rolled billets, are characterized by 
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constant rotational speed of the main drive. For this purpose, synchronous motors have 

recently been widely employed, distinguished by high energy performance and speed 

constancy under conditions of high dynamic stability during impact loading. This has 

led to their extensive use as drives for powerful mechanisms in metallurgical and 

mining industries. 

The principal quality indicators of hot-rolled seamless tubes are listed, with 

requirements continuously increasing due to rising standards and consumer demands. 

The quality of the final product depends on numerous factors: raw material quality, 

temperature regimes, adherence to casting technology, precision of tool adjustment, 

and compliance with technological parameters at all stages of tube formation. 

The second chapter considers the tube-rolling mill with a reversing automatic 

stand TPA-350 of TPC2 Interpipe Niko Tube (Nikopol), equipped with a synchronous 

drive motor operating in repeated short-time duty. Analysis of the energy parameters 

of the main drive was carried out using enterprise-provided data and direct registration 

of actual parameters via the electric drive parameter monitoring system (EDPMS) 

during start-up and tube rolling. Evaluation showed that start-up is fully satisfactory 

for synchronous motors of this class and power; during billet entry into the rolls, stator 

current reaches 1.72 of the nominal value, while during rolling it practically equals the 

nominal. The excitation system ensures dynamic stability through voltage forcing, 

though the large time constant of the winding introduces significant delay into the 

process. 

The repeated short-time duty with impact loading of the main drive imposes 

special requirements on the control system, particularly regarding speed stability under 

load and provision of dynamic stability margin. At the same time, the highly intensive 

operating mode causes considerable electrodynamic stresses in the motor windings, 

potentially leading to premature failure due to insulation breakdown and subsequent 

shorting of winding turns. Therefore, the development of an excitation control method 

for synchronous motors operating under impact loads, which ensures compliance with 

rolling technological requirements while reducing the influence of these loads on the 

windings, constitutes a relevant scientific problem. 



9 

The third chapter reviews known methods of excitation control for 

synchronous motors and mechanical means of compensating impact loads. It is 

established that the rigidity of the synchronous motorôs mechanical characteristic 

prevents the use of a flywheel as a vibration damper; however, this possibility arises 

when a flexible coupling is introduced into the kinematic scheme. Excessive reduction 

of stiffness, however, may cause unacceptable oscillations, rendering the system 

inoperative. 

Analysis of the main drive system showed that abrupt application of load to the 

synchronous motor shaft under weakened field conditions causes a sharp increase in 

inductor current, which in turn leads to significant electrodynamic forces in the 

windings accompanied by movement of end-winding sections. One method of reducing 

dynamic forces is the preliminary increase of inductor current, which decreases the 

difference between currents before and after load application. 

Based on these factors, the optimization problem was formulated to determine 

optimal values of coupling stiffness and multiplicity of preliminary forcing, with the 

objective function being minimization of the mean-square deviation from the steady-

state stator current during application of nominal load. 

The fourth chapter considers known excitation control laws for mechanisms 

under impact loads, their capabilities, and limitations in compensating dynamic forces 

in winding coils during transients. A synthesized excitation regulator is presented, 

ensuring reduction of residual oscillations and thereby shortening transient duration. 

To limit the most destructive current surge occurring when the billet is gripped by the 

rolls, excitation must be preliminarily forced, which increases stator current and 

reduces current difference. The preliminary forcing time equals five excitation winding 

time constants, while the forcing level is determined under conditions of minimizing 

current difference and limiting the extremum not to exceed that of classical excitation 

control. 

The fifth chapter generalizes the developed excitation control algorithms for 

synchronous motors across classes of mechanisms through digital experiments on 

motors in the power range of 1600é4000 kW. Previous studies showed negligible 
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influence of electromechanical system elasticity; therefore, at this stage, the 

optimization factor was taken as the excitation forcing level, with the response function 

being the mean-square deviation of instantaneous armature current. Since load 

magnitude also determines the steady-state armature current, experiments were 

conducted within the load range of 0.6é1 Mn. Based on the obtained data, trend-line 

dependencies were established to determine excitation forcing level as a function of 

load for individual motors. 

A data table has been established to specify the gain coefficients of the intensity 

controller and the regulator parameters corresponding to the proportional and integral 

components for the electric motors under investigation. 

 

KEYWORDS: REVERSING MILL, SYNCHRONOUS MOTOR, 

EXCITATION WINDING, CONTROL SYSTEM, REGULATOR, THYRISTOR 

EXCITER, EXCITATION FORMATION 
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ɺʉʊʋʇ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ɺʝʜʝʥʥʷ ʙʦʡʦʚʠʭ ʜʽʡ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ 

ʩʧʨʠʯʠʥʠʣʦ ʟʥʘʯʥʝ ʨʫʡʥʫʚʘʥʥʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʢʦʤʧʣʝʢʩʫ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ 

ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ. ɺʽʜʥʦʚʣʝʥʥʷ ʦʙôʻʢʪʽʚ ʫ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʽʡ 

ʧʝʨʩʧʝʢʪʠʚʽ ʟʫʤʦʚʠʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʙʝʟʧʝʯʝʥʥʷ ʾʭ ʟʥʘʯʥʦʶ ʢʽʣʴʢʽʩʪʶ 

ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʆʯʝʚʠʜʥʦ, ʱʦ ʚʠʢʦʥʘʥʥʷ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ 

ʧʦʪʨʝʙʫʚʘʪʠʤʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʘʪʝʨʽʘʣʘʤʠ, ʷʢ-ʪʦ ʢʦʥʩʪʨʫʢʮʽʡʥʠʡ ʧʨʦʢʘʪ ʪʘ ʪʨʫʙʠ.  

ʊʨʫʙʠ ʤʘʶʪʴ ʥʠʟʢʫ ʩʫʪʪʻʚʠʭ ʧʝʨʝʚʘʛ: ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʫ ʚʘʛʫ, ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʚʠʩʦʢʦʾ ʞʦʨʩʪʢʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʡ ʪʘ ʧʨʦʩʪʦʪʘ ʤʦʥʪʘʞʫ. ʂʨʽʤ ʪʦʛʦ, ʚʦʥʠ ʥʝʟʘʤʽʥʥʽ 

ʜʣʷ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʪʦʢʩʠʯʥʠʭ, ʛʦʨʶʯʠʭ ʽ ʘʛʨʝʩʠʚʥʠʭ ʨʽʜʠʥ ʪʘ ʛʘʟʽʚ ʡ ʟʘ ʫʤʦʚ 

ʟʥʘʯʥʠʭ ʢʦʣʠʚʘʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʚʠʩʦʢʦʛʦ ʪʠʩʢʫ. ʉʣʽʜ ʪʘʢʦʞ ʟʘʟʥʘʯʠʪʠ, ʱʦ 

ʥʝʜʦʣʽʢ ʤʝʪʘʣʝʚʠʭ ʪʨʫʙ ï ʚʠʩʦʢʘ ʢʦʨʦʟʽʡʥʽʩʪʴ ï ʚ ʫʤʦʚʘʭ ʩʴʦʛʦʜʝʥʥʷ ʥʽʚʝʣʶʻʪʴʩʷ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʧʦʣʽʤʝʨʥʦʛʦ ʧʦʢʨʠʪʪʷ. 

ɼʣʷ ʙʫʜʽʚʥʠʮʪʚʘ ʪʘ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʨʽʜʠʥʥʠʭ ʪʘ 

ʛʘʟʦʧʦʜʽʙʥʠʭ ʨʝʯʦʚʠʥ ʧʝʨʝʚʘʞʥʦ ʟʘʩʪʦʩʦʚʫʶʪʴ ʙʝʟʰʦʚʥʽ ʪʨʫʙʠ. ʊʝʭʥʦʣʦʛʽʷ ʾʭ 

ʚʠʛʦʪʦʚʣʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻ ʧʨʦʢʘʪ ʥʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʘʚʪʦʤʘʪ-ʩʪʘʥʘʭ. ʗʢʽʩʪʴ 

ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ ʥʠʟʢʦʶ ʬʘʢʪʦʨʽʚ: ʨʽʟʥʦʩʪʽʥʥʽʩʪʴ, 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʪʘʥʜʘʨʪʘʤ ʧʦʚʟʜʦʚʞʥʴʦʛʦ ʪʘ ʧʦʧʝʨʝʯʥʦʛʦ ʧʨʦʬʽʣʶ, ʪʦʯʥʽʩʪʴ 

ʟʦʚʥʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʫ, ʰʚʠʜʢʽʩʥʽ ʨʝʞʠʤʠ, ʜʠʥʘʤʽʯʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʽ ʟʫʤʦʚʣʝʥʽ 

ʨʽʟʥʠʤʠ ʧʨʠʯʠʥʘʤʠ, ʟʦʢʨʝʤʘ ʧʦʚôʷʟʘʥʠʤʠ ʟ ʛʦʣʦʚʥʠʤ ʧʨʠʚʦʜʦʤ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʜʦʩʠʪʴ ʛʦʩʪʨʦ ʧʦʩʪʘʣʦ ʧʠʪʘʥʥʷ ʝʥʝʨʛʦʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ 

ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ʟʘʤʽʩʪʴ ʜʚʠʛʫʥʽʚ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ ʪʘ 

ʘʩʠʥʭʨʦʥʥʠʭ ʜʚʠʛʫʥʽʚ ʫ ʧʨʦʤʠʩʣʦʚʝ ʚʠʨʦʙʥʠʮʪʚʦ, ʜʝ ʧʦʪʫʞʥʦʩʪʽ ʧʨʠʚʦʜʽʚ 

ʧʝʨʝʚʠʱʫʶʪʴ 1 ʄɺʪ, ʘʢʪʠʚʥʦ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʩʠʥʭʨʦʥʥʽ ʜʚʠʛʫʥʠ ʟ ʂʂɼ 

94%é98%. ʂʨʽʤ ʪʦʛʦ, ʾʭʥʷ ʤʦʞʣʠʚʽʩʪʴ ʨʝʛʫʣʶʚʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʪʫʞʥʦʩʪʽ 

ʜʦʟʚʦʣʷʻ ʦʜʥʦʯʘʩʥʦ ʢʦʤʧʝʥʩʫʚʘʪʠ ʨʝʘʢʪʠʚʥʫ ʧʦʪʫʞʥʽʩʪʴ ʪʘ ʫʩʧʽʰʥʦ ʚʠʢʦʥʫʚʘʪʠ 

ʪʝʭʥʦʣʦʛʽʯʥʝ ʟʘʚʜʘʥʥʷ.  

ɸʥʘʣʽʟ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʘʚʪʦʤʘʪ-ʩʪʘʥʽʚ ʪʘʢʦʛʦ ʪʠʧʫ ʟʘʩʚʽʜʯʠʚ ʧʨʦʙʣʝʤʫ, 

ʧʦʚôʷʟʘʥʫ ʟ ʝʢʩʧʣʫʘʪʘʮʽʻʶ ʧʨʠʚʦʜʽʚ, ʱʦ ʤʘʶʪʴ ʘʙʩʦʣʶʪʥʦ ʞʦʨʩʪʢʫ ʤʝʭʘʥʽʯʥʫ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ. ʎʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʥʝʤʦʞʣʠʚʣʶʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʽʥʝʪʠʯʥʠʭ 

ʥʘʢʦʧʠʯʫʚʘʯʽʚ ʝʥʝʨʛʽʾ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʩʫʪʪʻʚʦʛʦ ʟʨʦʩʪʘʥʥʷ ʫʜʘʨʥʠʭ 

ʜʠʥʘʤʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʫ ʨʝʞʠʤʘʭ ʚʪʷʛʫʚʘʥʥʷ ʟʘʛʦʪʦʚʦʢ ʫ ʚʘʣʢʠ. ʅʘʩʣʽʜʢʦʤ 

ʪʘʢʦʛʦ ʩʪʘʥʫ ʻ ʨʫʡʥʫʚʘʥʥʷ ʽʟʦʣʷʮʽʾ ʦʙʤʦʪʦʢ ʷʢʦʨʷ ʪʘ ʨʦʪʦʨʘ ʤʘʰʠʥʠ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʢʘʧʽʪʘʣʴʥʠʭ ʨʝʤʦʥʪʽʚ ʽ ʩʧʨʠʯʠʥʷʻ ʪʨʠʚʘʣʽ ʧʨʦʩʪʦʾ 

ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʦʥʘʥʘ ʚ ʨʘʤʢʘʭ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʦʾ ʨʦʙʦʪʠ çʈʦʟʨʦʙʢʘ 

ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʝʢʩʧʣʫʘʪʘʮʽʾ ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ ʛʦʣʦʚʥʦʛʦ ʧʨʠʚʦʜʫ 

ʘʚʪʦʤʘʪ-ʩʪʘʥʘ ʧʨʦʢʘʪʢʠ ʪʨʫʙ ʊʆɺ ñɯʅʊɽʈʇɸʁʇ ʅɯʂʆ ʊʔʖɹòè (ʟʛʽʜʥʦ ʟ 

ʜʦʛʦʚʦʨʦʤ ˉ1120/030383 ʚʽʜ 04.12.2012 ʨ.) ʟʘ ʫʯʘʩʪʽ ʟʜʦʙʫʚʘʯʘ ʷʢ 

ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʚʠʢʦʥʘʚʮʷ ʨʦʙʦʪʠ. 

ʅʘʫʢʦʚʘ ʟʘʜʘʯʘ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʚʩʪʘʥʦʚʣʝʥʥʽ ʧʝʨʝʜʫʤʦʚ 

ʥʽʚʝʣʶʚʘʥʥʷ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʩʪʨʫʤʫ ʷʢʦʨʷ ʫ ʨʝʞʠʤʘʭ ʫʜʘʨʥʠʭ ʤʝʭʘʥʽʯʥʠʭ 

ʟʙʫʨʝʥʴ ʧʨʠ ʢʦʤʧʣʝʢʩʥʦʤʫ ʚʨʘʭʫʚʘʥʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʧʨʫʞʥʦʩʪʽ ʟôʻʜʥʫʚʘʣʴʥʦʾ 

ʤʫʬʪʠ ʟʘʚʜʷʢʠ ʚʠʙʦʨʫ ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʘ ʽ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʚʥʷ ʥʘʧʨʫʛʠ 

ʩʠʩʪʝʤʠ ʟʙʫʜʞʝʥʥʷ ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ ʧʨʦʢʘʪʥʠʭ ʩʪʘʥʽʚ, ʷʢʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ 

ʩʧʦʩʦʙʦʤ ʢʝʨʫʚʘʥʥʷ ʧʨʠʚʦʜʦʤ, ʞʦʨʩʪʢʽʩʪʶ ʤʝʭʘʥʽʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ 

ʚʽʜʩʫʪʥʽʩʪʶ ʤʘʭʦʚʠʢʘ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʫʥʠʢʥʫʪʠ ʨʫʡʥʫʚʘʥʥʷ ʤʘʛʥʽʪʥʦʾ ʩʠʩʪʝʤʠ 

ʝʣʝʢʪʨʠʯʥʦʾ ʤʘʰʠʥʠ. 

ʄʝʪʘ ʽ ʟʘʜʘʯ ̔ʜʦʩʣʽʜʞʝʥʴ 

ʆʩʥʦʚʥʘ ʤʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʦʙˇʨʫʥʪʫʚʘʥʥʽ ʨʝʞʠʤʽʚ ʙʝʟʘʚʘʨʽʡʥʦʾ 

ʨʦʙʦʪʠ ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ ʧʨʠʚʦʜʘ ʘʚʪʦʤʘʪ ʩʪʘʥʫ ʮʽʣʴʥʦʪʷʛʥʫʪʠʭ ʪʨʫʙ ʚ ʫʤʦʚʘʭ 

ʨʽʟʢʦ ʟʤʽʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʰʣʷʭʦʤ ʤʽʥʽʤʽʟʘʮʽʾ ʜʠʥʘʤʽʯʥʠʭ ʟʫʩʠʣʴ ʚ ʦʙʤʦʪʢʘʭ 

ʜʚʠʛʫʥʘ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ ʤʝʭʘʥʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ ʪʘ ʟʘʭʠʩʪ ʢʦʥʩʪʨʫʢʮʽʾ 

ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʮʽʻʾ ʤʝʪʠ ʧʦʩʪʘʚʣʝʥ ̔̔ ʚʠʨʽʰʝʥʽ ʪʘʢʽ ʟʘʜʘʯ:̔ 

ï ʚʩʪʘʥʦʚʠʪʠ ʬʘʢʪʠʯʥʽ ʧʨʠʯʠʥʠ ʘʚʘʨʽʡʥʦʩʪʽ ʘʚʪʦʤʘʪ-ʩʪʘʥʘ ʪʨʫʙʦ-

ʧʨʦʢʘʪʥʦʛʦ ʘʛʨʝʛʘʪʫ ʽ ʦʙˇʨʫʥʪʫʚʘʪʠ ʧʝʨʩʧʝʢʪʠʚʥʠʡ ʥʘʧʨʷʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʩʠʩʪʝʤʠ ʟʙʫʜʞʝʥʥʷ ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ; 
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ï ʨʦʟʨʦʙʠʪʠ ʩʧʦʩʽʙ ʪʘ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʬʦʨʩʫʚʘʥʥʷ ʽ ʧʨʫʞʥʦʩʪʽ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʾ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪ-ʩʪʘʥʘ 

ʪʨʫʙʦʧʨʦʢʘʪʥʦʛʦ ʘʛʨʝʛʘʪʫ, ʘ ʪʘʢʦʞ ʜʦʩʣʽʜʠʪʠ ʥʘ ʾʾ ʦʩʥʦʚʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚʧʣʠʚʫ 

ʦʪʨʠʤʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʥʘ ʩʪʫʧʽʥʴ ʜʝʤʧʬʫʚʘʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʟʫʩʠʣʴ ʚ 

ʦʙʤʦʪʢʘʭ ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ; 

ï ʨʦʟʨʦʙʠʪʠ ʘʜʘʧʪʦʚʘʥʫ ʤʦʜʝʣʴ ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʘ ʪʘ ʩʧʦʩʦʙʫ ʢʝʨʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʟʙʫʜʞʝʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʨʽʚʥʷ ʬʦʨʩʫʚʘʥʥʷ, ʦʪʨʠʤʘʥʦʛʦ ʧʽʜ ʯʘʩ ʨʦʟʚôʷʟʘʥʥʽ ʦʧʪʠʤʽʟʘʮʽʡʥʦʾ ʟʘʜʘʯʽ; 

ï ʫʟʘʛʘʣʴʥʠʪʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʽ ʥʘʜʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʠʙʦʨʫ 

ʧʘʨʘʤʝʪʨʽʚ ʬʦʨʩʫʚʘʥʥʷ ʡ ʩʠʩʪʝʤʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʟʙʫʜʞʝʥʥʷʤ. 

ʆʙôʢ̒ʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʫ ʨʦʙʦʪʽ ʻ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʽ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʽ 

ʧʨʦʮʝʩʠ ʫ ʨʝʞʠʤʘʭ ʨʽʟʢʦ ʟʤʽʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʧʪʠʤʘʣʴʥʠʭ ʥʘʣʘʰʪʫʚʘʥʴ ʝʣʝʢʪʨʠʯʥʠʭ ʽ ʤʝʭʘʥʽʯʥʠʭ ʩʢʣʘʜʦʚʠʭ, 

ʫʪʦʯʥʝʥʥʷ ʩʧʦʩʦʙʫ ʢʝʨʫʚʘʥʥʷ ʽ ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʘ ʩʠʩʪʝʤʠ ʟʙʫʜʞʝʥʥʷ, 

ʩʧʨʦʤʦʞʥʠʭ ʜʝʤʧʬʫʚʘʪʠ ʫʜʘʨʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ̒  ʚʣʘʩʪʠʚʦʩʪʽ ʩʠʩʪʝʤʠ ʟʙʫʜʞʝʥʥʷ ʪʘ ʩʧʦʩʽʙ ʾʾ 

ʢʝʨʫʚʘʥʥʷ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʘʨʘʤʝʪʨʠ ʢʦʤʧʝʥʩʘʮʽʾ ʨʽʟʢʦ ʟʤʽʥʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ 

ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʚ ʧʝʨʝʭʽʜʥʠʭ ʪʘ ʩʪʘʣʠʭ ʨʝʞʠʤʘʭ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʽʜ ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʜʠʩʝʨʪʘʮʡ̔ʥʦ ʾʨʦʙʦʪʠ ̔ 

ʨʦʟʚôʷʟʘʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʟʘʜʘʯ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ: ʤʘʪʝʤʘʪʠʯʥʽ ʤʝʪʦʜʠ 

ʨʦʟʚôʷʟʘʥʥʷ ʦʧʪʠʤʽʟʘʮʽʡʥʠʭ ʟʘʜʘʯ ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʞʦʨʩʪʢʦʩʪʽ ʧʨʫʞʥʦʾ ʤʫʬʪʠ, ʨʽʚʥʷ ʬʦʨʩʫʚʘʥʥʷ ʟʙʫʜʞʝʥʥʷ ʽ ʯʘʩʫ ʟʘʚʯʘʩʥʦʛʦ 

ʟʙʽʣʴʰʝʥʥʷ ʥʘʧʨʫʛʠ ʟʙʫʜʞʝʥʥʷ; ʤʝʪʦʜʠ ʪʝʦʨʽʾ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ï ʜʣʷ 

ʩʠʥʪʝʟʫ ʩʪʨʫʢʪʫʨʥʠʭ ʤʦʜʝʣʝʡ ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ ʽ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʨʝʛʫʣʷʪʦʨʘ ʽ ʯʘʩʦʚʠʭ ʽʥʪʝʨʚʘʣʽʚ ʟʘʚʯʘʩʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ 

ʟʙʫʜʞʝʥʥʷ ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ; ʤʝʪʦʜʠ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ï ʜʣʷ ʦʪʨʠʤʘʥʥʷ 

ʤʦʜʝʣʝʡ ʟʘʣʝʞʥʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ ʦʧʪʠʤʘʣʴʥʦʛʦ ʥʘʣʘʛʦʜʞʝʥʥʷ ʚʽʜ ʨʽʚʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ; ʤʝʪʦʜ ʈʫʥʛʝ-ʂʫʪʪʘ ï ʨʦʟʚôʷʟʘʥʥʷ ʩʠʩʪʝʤʠ ʜʠʬʝʨʝʥʮʽʡʥʠʭ ʨ̔ʚʥ̫ʥ ɹ

ï ʜʣ ̫ʦʮ̔ʥʢʠ ʜʠʥʘʤʯ̔ʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ; ʤʝʪʦʜʠ 

ʘʧʨʦʢʩʠʤʘʮʽʾ ʪʘ ʢʫʙʽʯʥʦ-ʢʫʩʢʦʚʦʾ ̔ ʥʪʝʨʧʦʣʷʮʽʾ ï ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ 
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ʧʘʨʘʤʝʪʨʽʚ ʬʦʨʩʫʚʘʥʥʷ ʽ ʩʠʩʪʝʤʠ ʨʝʛʫʣʶʚʘʥʥʷ ʷʢ ʬʫʥʢʮʽʾ ʧʦʪʦʯʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʥʢʨʝʪʥʦʛʦ ʜʚʠʛʫʥʘ. ʇʝʨʝʚ̔ʨʢʫ ʦʩʥʦʚʥʠʭ 

ʧʦʣʦʞʝʥ ɹ  ̔ ʨʝʟʫʣʴʪʘʪʚ̔ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʜʽʡʩʥʝʥʦ ʰʣʷʭʦʤ 

ʢʦʤʧôʁ ʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥ̫  ʪʘ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʚʠʨʦʙʥʠʯʦʤʫ ʘʚʪʦʤʘʪ-ʩʪʘʥʽ ʊʇɸ-

350. 

ɯʜʝʷ ʨʦʙʦʪʠ ʧʦʣʷʛʘʻ ʫ ʚʠʟʥʘʯʝʥʥʽ ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʽʚʥʷ 

ʬʦʨʩʫʚʘʥʥʷ ʪʘ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʩʧʦʩʦʙʫ ʢʝʨʫʚʘʥʥʷ ʩʠʩʪʝʤʦ  ʁʟʙʫʜʞʝʥʥʷ ʽ ʩʠʥʪʝʟʫ 

ʨʝʛʫʣʷʪʦʨʘ ʢʦʤʧʝʥʩʘʮʽʾ ʟʘʣʠʰʢʦʚʦʾ ʢʦʣʠʚʘʣʴʥʦʩʪʽ ʟʘʣʝʞʥʦ ʚʽʜ ʨʽʚʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʤʘʰʠʥ. 

ʅʘʫʢʦʚ ̔ʧʦʣʦʞʝʥʥʷ, ʱʦ ʚʠʥʦʩʠʪʴʩʷ ʥʘ ʟʘʭʠʩʪ 

1. ʄʽʥʽʤʫʤ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʠʭ ʟʫʩʠʣʴ ʚ ʦʙʤʦʪʢʘʭ ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʦʧʪʠʤʘʣʴʥʦʶ ʘʤʧʣʽʪʫʜʦʶ ʬʦʨʩʫʚʘʥʥʷ ʟʙʫʜʞʝʥʥʷ ʜʦ ʧʦʯʘʪʢʫ 

ʥʘʢʠʜʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ʪʨʠʚʘʣʽʩʪʶ ʜʦʩʷʛʥʝʥʥʷ ʩʪʘʣʦʛʦ ʟʥʘʯʝʥʥʷ ʥʝ ʤʝʥʰʝ ʪʨʴʦʭ 

ʧʦʩʪʽʡʥʠʭ ʯʘʩʫ ʦʙʤʦʪʢʠ. 

2. ʄʽʥʽʤʘʣʴʥʘ ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ ʩʪʨʫʤʫ ʷʢʦʨʷ ʫ ʩʪʘʣʦʤʫ 

ʨʝʞʠʤʽ ʧʨʦʢʘʪʢʠ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʦʩʦʙʣʠʚʠʤʠ ʥʘʣʘʰʪʫʚʘʥʥʷʤʠ ʇɯ-ʨʝʛʫʣʷʪʦʨʘ 

ʟʙʫʜʞʝʥʥʷ, ʧʘʨʘʤʝʪʨʠ ʷʢʦʛʦ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʤʦʜʫʣʴʥʠʤ ʦʧʪʠʤʫʤʦʤ ʟ 

ʢʦʝʬʽʮʽʻʥʪʦʤ ʧʽʜʩʠʣʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʾ ʣʘʥʢʠ 21%é25% ʚʽʜ ʡʦʛʦ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ 

ʟʥʘʯʝʥʥʷ. 

ʅʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʾʭ ʥʦʚʠʟʥʘ 

ʋ ʨʦʙʦʪʽ ʚʠʨʽʰʝʥʦ ʘʢʪʫʘʣʴʥʫ ʥʘʫʢʦʚʫ ʟʘʜʘʯʫ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚʧʣʠʚʫ ʨʽʚʥʷ ʬʦʨʩʫʚʘʥʥʷ ʥʘʧʨʫʛʠ ʪʘ ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʘ 

ʩʠʩʪʝʤʠ ʟʙʫʜʞʝʥʥʷ ʥʘ ʨʽʚʝʥʴ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʟʫʩʠʣʴ ʚ ʦʙʤʦʪʢʘʭ ʩʠʥʭʨʦʥʥʠʭ 

ʜʚʠʛʫʥʽʚ ʩʠʩʪʝʤ ʧʨʦʢʘʪʢʠ ʮʽʣʴʥʦʪʷʛʥʫʪʠʭ ʪʨʫʙ ʫ ʨʝʞʠʤʘʭ ʨʽʟʢʦ ʟʤʽʥʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ. ʎʝ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ: 

1. ɺʧʝʨʰʝ ʦʪʨʠʤʘʥʦ ʘʥʘʣʽʪʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʧʦʣʽʥʦʤʽʘʣʴʥʦʛʦ ʚʠʜʫ, ʷʢʽ, ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʚʽʜʦʤʠʭ, ʚʨʘʭʦʚʫʶʪʴ ʧʦʪʦʯʥʠʡ ʨʽʚʝʥʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʪʠʧ ʩʝʨʽʡʥʦʛʦ 

ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ, ʽ ʜʘʶʪʴ ʟʤʦʛʫ ʚʠʟʥʘʯʘʪʠ ʨʘʮʽʦʥʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ 

ʘʚʪʦʤʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʨʝʛʫʣʶʚʘʥʥʷ ʟʙʫʜʞʝʥʥʷ; 
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2. ɺʧʝʨʰʝ ʚʠʟʥʘʯʝʥʦ ʝʢʩʪʨʝʤʫʤ ʢʦʝʬʽʮʽʻʥʪʘ ʧʽʜʩʠʣʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʾ ʣʘʥʢʠ 

ʇɯ-ʨʝʛʫʣʷʪʦʨʘ ʚ ʽʥʪʝʨʚʘʣʽ 21%é25% ʚʽʜ ʟʥʘʯʝʥʥʷ, ʨʦʟʨʘʭʦʚʘʥʦʛʦ ʟʘ ʤʦʜʫʣʴʥʠʤ 

ʦʧʪʠʤʫʤʦʤ, ʟʘ ʫʤʦʚʠ ʥʦʤʽʥʘʣʴʥʦʛʦ ʨʽʟʢʦ ʟʤʽʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʚʽʜʩʫʪʥʦʩʪʽ 

ʢʦʣʠʚʘʣʴʥʦʩʪʽ ʩʠʩʪʝʤʠ. 

3. ɺʜʦʩʢʦʥʘʣʝʥʦ ʧʽʜʭʽʜ ʜʦ ʦʮʽʥʢʠ ʨʽʚʥʷ ʧʝʨʝʧʘʜʫ ʩʪʨʫʤʫ ʷʢʦʨʷ 

ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ ʧʨʠ ʫʜʘʨʥʦʤʫ ʧʨʠʢʣʘʜʘʥʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʧʦʻʜʥʫʻ 

ʢʨʠʪʝʨʽʾ ʢʝʨʫʚʘʥʥʷ ʟʙʫʜʞʝʥʥʷʤ ʫ ʨʝʞʠʤʽ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʙʫʨʝʥʥʷ ʪʘ 

ʢʦʣʠʚʘʣʴʥʦʩʪʽ ʩʪʘʣʦʛʦ ʨʝʞʠʤʫ. ʂʨʠʪʝʨʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʢʨʘʪʥʦʩʪʽ ʥʦʤʽʥʘʣʴʥʦʾ ʥʘʧʨʫʛʠ ʟʘʚʯʘʩʥʦʛʦ ʬʦʨʩʫʚʘʥʥʷʤ ʟʙʫʜʞʝʥʥʷ ʚ ʨʝʞʠʤʽ 

ʥʝʨʦʙʦʯʦʛʦ ʭʦʜʫ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʧʨʫʞʥʦʩʪʽ ʟôʻʜʥʫʚʘʣʴʥʦʾ ʤʫʬʪʠ, ʨʽʚʥʽ ʷʢʠʭ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʨʦʟʚôʷʟʘʥʥʷʤ ʦʧʪʠʤʽʟʘʮʽʡʥʦʾ ʟʘʜʘʯʽ ʟʘ 

ʢʨʠʪʝʨʽʻʤ ʤʽʥʽʤʫʤʫ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʩʪʨʫʤʫ ʷʢʦʨʷ ʚʽʜ ʡʦʛʦ 

ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʚ ʨʦʙʦʯʦʤʫ ʨʝʞʠʤʽ; 

4. ɺʜʦʩʢʦʥʘʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʜʠʥʘʤʽʯʥʫ ʤʦʜʝʣʴ ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ 

ʧʨʠʚʦʜʘ ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʤʘʰʠʥ, ʷʢʘ ʧʦʻʜʥʫʻ ʤʝʪʦʜʠ ʘʣʛʝʙʨʘʾʯʥʦʛʦ ʪʘ 

ʩʪʨʫʢʪʫʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʦʧʪʠʤʽʟʘʮʽʡʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʭʽʜʥʦʾ 

ʬʫʥʢʮʽʾ ʨʝʛʫʣʷʪʦʨʘ ʩʠʩʪʝʤʠ ʟʙʫʜʞʝʥʥʷ, ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʜʦʩʣʽʜʠʪʠ ʚʧʣʠʚ 

ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʾ ʩʠʩʪʝʤʠ ʥʘ ʧʦʢʘʟʥʠʢʠ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ ʚ 

ʦʙʤʦʪʢʘʭ ʩʝʨʽʡʥʦʾ ʝʣʝʢʪʨʠʯʥʦʾ ʤʘʰʠʥʠ. 

5. ʆʪʨʠʤʘʚ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʤʘʪʝʤʘʪʠʯʥʠʡ ʤʝʪʦʜ ʨʦʟʨʘʭʫʥʢʫ 

ʧʝʨʝʭʽʜʥʠʭ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʯʘʩʪʠʥʽ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʨʝʛʫʣʷʪʦʨʘ ʟʙʫʜʞʝʥʥʷ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʨʽʟʢʦ ʟʤʽʥʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʚ ʩʠʩʪʝʤʘʭ 

ʧʨʠʚʦʜʘ ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʤʘʰʠʥ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʩʠʩʪʝʤ ʨʽʚʥʷʥʴ 

ʇʘʨʢʘ-ɻʦʨʻʚʘ. ʎʝ ʜʦʟʚʦʣʠʣʦ ʟʜʽʡʩʥʠʪʠ ʢʦʤʧʣʝʢʩʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʟʤʽʥʠ 

ʩʪʨʫʤʽʚ ʚ ʦʙʤʦʪʢʘʭ ʧʦʪʫʞʥʠʭ ʩʠʥʭʨʦʥʥʠʭ ʜʚʠʛʫʥʽʚ ʧʨʠʚʦʜʘ ʘʚʪʦʤʘʪ-ʩʪʘʥʽʚ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʨʽʚʥʽʚ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʟʙʫʨʝʥʴ, ʱʦ ʧʽʜʚʠʱʫʻ ʢʦʥʩʪʨʫʢʪʠʚʥʫ 

ʩʪʽʡʢʽʩʪʴ ʜʚʠʛʫʥʘ ʜʦ ʥʘʩʣʽʜʢʽʚ ʜʽʾ ʫʜʘʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ̔ ʜʦʩʪʦʚʨ̔ʥ̔ʩʪʴ ʥʘʫʢʦʚʠʭ ʧʦʣʦʞʝʥ ɹ̔ ʨʝʟʫʣʴʪʘʪʚ̔ 

ʜʦʩʣʽʜʞʝʥʴ ʧʽʜʪʚʝʨʜʞʫʶʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʧʨʦʙʦʚʘʥʠʭ ʤʦʜʝʣʝʡ ʩʠʥʭʨʦʥʥʠʭ 

ʜʚʠʛʫʥʽʚ, ʢʦʨʝʢʪʥʠʤ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʢʣʘʩʠʯʥʠʭ ʤʝʪʦʜʽʚ ʪʝʦʨʝʪʠʯʥʦʾ 
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ʝʣʝʢʪʨʦʪʝʭʥʽʢʠ ʽ ʪʝʦʨʽʾ ʝʣʝʢʪʨʠʯʥʠʭ ʤʘʰʠʥ, ʦʙˇʨʫʥʪʦʚʘʥʠʤ ʚʠʙʦʨʦʤ ʚʭʽʜʥʠʭ 

ʧʦʣʦʞʝʥʴ ʽ ʧʨʠʡʥʷʪʠʭ ʧʨʠʧʫʱʝʥʴ ʧʽʜ ʯʘʩ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʪʝʦʨʝʪʠʯʥʦ ʚʠʟʥʘʯʝʥʦʾ ʩʪʨʫʢʪʫʨʠ ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ ʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ, ʘ ʪʘʢʦʞ ʝʬʝʢʪʠʚʥʽʩʪʶ ʨʦʟʨʦʙʣʝʥʦʛʦ 

ʤʝʪʦʜʫ ʦʧʪʠʤʽʟʘʮʽʾ ʧʘʨʘʤʝʪʨʽʚ ʧʨʫʞʥʦʩʪʽ ʤʫʬʪʠ ʪʘ ʬʦʨʩʫʚʘʥʥʷ ʥʘʧʨʫʛʠ 

ʞʠʚʣʝʥʥʷ ʦʙʤʦʪʢʠ ʟʙʫʜʞʝʥʥʷ ʜʚʠʛʫʥʘ. ʗʢʽʩʪʴ ʪʨʝʥʜʫ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʦʮʽʥʝʥʘ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʜʝʪʝʨʤʽʥʘʮʽʾ, ʜʝ ʾʭ ʟʥʘʯʝʥʥʷ ʩʪʘʥʦʚʠʪʴ 

ʥʝ ʤʝʥʰʝ 0,9. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ: 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʫ ʩʫʪʪʻʚʽʡ ʤʽʥʽʤʽʟʘʮʽʾ 

ʧʝʨʝʧʘʜʫ ʩʪʨʫʤʫ ʷʢʦʨʷ ʚ ʨʝʞʠʤʽ ʫʜʘʨʥʦʛʦ ʧʨʠʢʣʘʜʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ, ʷʢ 

ʥʘʩʣʽʜʦʢ, ʟʥʠʞʫʻ ʜʠʥʘʤʽʯʥʽ ʟʫʩʠʣʣʷ, ʷʢʽ ʨʫʡʥʫʶʪʴ ʤʘʛʥʽʪʥʫ ʩʠʩʪʝʤʫ 

ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ ʧʨʠʚʦʜʘ ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʤʘʰʠʥ. 

ʂʨʽʤ ʪʦʛʦ, ʧʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʪʚʦʨʝʥʥʷʤ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʦʮʽʥʢʠ ʨʽʚʥʷ 

ʜʠʥʘʤʽʯʥʠʭ ʟʫʩʠʣʴ ʚ ʦʙʤʦʪʢʘʭ ʜʚʠʛʫʥʘ, ʷʢʝ ʜʘʻ ʟʤʦʛʫ ʚʠʟʥʘʯʘʪʠ ʨʘʮʽʦʥʘʣʴʥʽ 

ʧʘʨʘʤʝʪʨʠ ʩʠʩʪʝʤʠ ʟʙʫʜʞʝʥʥʷ ʚ ʨʝʞʠʤʘʭ ʜʝʤʧʬʫʚʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʙʫʨʝʥʥʷ 

ʪʘ ʢʦʣʠʚʘʣʴʥʦʩʪʽ ʩʪʘʣʦʛʦ ʥʘʚʘʥʪʘʞʝʥʴ. 

1. ʈʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʢʨʘʪʥʦʩʪʽ ʥʘʧʨʫʛʠ 

ʬʦʨʩʫʚʘʥʥʷ ʟʙʫʜʞʝʥʥʷ ʟʘ ʢʨʠʪʝʨʽʻʤ ʤʽʥʽʤʫʤʫ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ 

ʚʽʜʭʠʣʝʥʥʷ ʧʦʪʦʯʥʦʛʦ ʩʪʨʫʤʫ ʷʢʦʨʷ ʚʽʜ ʡʦʛʦ ʩʝʨʝʜʥʴʦʛʦ ʟʘ ʚʨʘʭʫʚʘʥʥʷ 

ʤʝʭʘʥʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʨʷʜʫ ʫʥʽʢʘʣʴʥʠʭ ʩʠʥʭʨʦʥʥʠʭ 

ʜʚʠʛʫʥʽʚ, ʜʣʷ ʷʢʠʭ ʦʪʨʠʤʘʥʦ ʣʽʥʽʾ ʪʨʝʥʜʫ ʟ ʥʘʜʘʥʥʷʤ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʚʠʙʦʨʫ 

ʧʘʨʘʤʝʪʨʽʚ; 

2. ɺʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʽʜʩʠʣʝʥʥʷ ʟʘʜʘʚʘʯʘ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʧʨʦʧʦʨʮʽʡʥʦʾ ʪʘ ʢʦʨʝʛʦʚʘʥʦʾ ʽʥʪʝʛʨʘʣʴʥʦʾ ʣʘʥʦʢ ʇɯ-ʨʝʛʫʣʷʪʦʨʘ 

ʩʠʩʪʝʤʠ ʟʙʫʜʞʝʥʥʷ ʟʘʟʥʘʯʝʥʦʛʦ ʨʷʜʫ ʜʚʠʛʫʥʽʚ ʪʘ ʥʘʡʚʘʞʯʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ; 

3. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʩʧʦʩʽʙ ʢʝʨʫʚʘʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʬʦʨʩʫʚʘʥʥʷʤ 

ʥʘʧʨʫʛʠ ʟʙʫʜʞʝʥʥʷ ʜʦ ʧʦʯʘʪʢʫ ʥʘʢʠʜʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ʪʨʠʚʘʣʽʩʪʶ ʜʦʩʷʛʥʝʥʥʷ 

ʩʪʘʣʦʛʦ ʟʥʘʯʝʥʥʷ ʥʝ ʤʝʥʰʝ ʪʨʴʦʭ ʧʦʩʪʽʡʥʠʭ ʯʘʩʫ ʪʘ ʡʦʛʦ ʚʠʤʢʥʝʥʥʷ ʧʽʩʣʷ 
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ʟʘʚʝʨʰʝʥʥʷ ʧʝʨʰʦʛʦ ʧʝʨʽʦʜʫ ʢʦʣʠʚʘʥʴ, ʧʨʠ ʮʴʦʤʫ ʟʘʣʠʰʢʦʚʘ ʢʦʣʠʚʘʣʴʥʽʩʪʴ 

ʦʙʤʝʞʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʫʚʽʤʢʥʝʥʥʷ ʇɯ-ʨʝʛʫʣʷʪʦʨʘ ʧʦʚʟʜʦʚʞʥʴʦʾ ʩʢʣʘʜʦʚʦʾ 

ʩʪʨʫʤʫ ʷʢʦʨʷ ʟ ʢʦʨʝʛʦʚʘʥʦʶ ʽʥʪʝʛʨʘʣʴʥʦʶ ʣʘʥʢʦʶ. 

4. ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʧʨʠʡʥʷʪʽ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥ ̫ʜʣʷ 

ʨʝʘʣʽʟʘʮʽʾ ʘʣʛʦʨʠʪʤʽʚ ʫ ʮʠʬʨʦʚʠʭ ʩʠʩʪʝʤʘʭ ʢʝʨʫʚʘʥʥʷ ʪʠʨʠʩʪʦʨʥʠʤʠ ʟʙʫʜʥʠʢʘʤʠ 

ʩʠʥʭʨʦʥʥʠʭ ʜʚʠʛʫʥʽʚ ʚ ʧʨʦʻʢʪʥʽʡ ʧʨʘʢʪʠʮʽ ʅɺʇ ʊʆɺ çʉʀʃʆɺɸ 

ɽʃɽʂʊʈʆʅɯʂɸè (ʤ. ɼʥʽʧʨʦ) (ɼʦʜʘʪʦʢ ɼ), ʘ ʪʘʢʦʞ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʊʆɺ 

çɯʥʪʝʨʧʘʡʧ ʅʽʢʦ ʊʴʶʙè (ʤ. ʅʽʢʦʧʦʣʴ), ʜʝ ʤʘʪʝʨʽʣʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ 

ʧʣʘʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʽʜ ʯʘʩ ʤʦʜʝʨʥʽʟʘʮʽʾ ʚʝʣʠʢʠʭ ʩʠʥʭʨʦʥʥʠʭ ʧʨʠʚʦʜʽʚ 

ʧʨʦʢʘʪʥʠʭ ʩʪʘʥʽʚ ʮʽʣʴʥʦʪʷʛʥʫʪʠʭ ʪʨʫʙ (ɼʦʜʘʪʦʢ ɾ). 

ʆʯʽʢʫʚʘʥʠʡ ʨʦʟʨʘʭʫʥʢʦʚʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʦʚʦʛʦ 

ʘʣʛʦʨʠʪʤʫ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 6 977 022 ʛʨʥ ʟʘ ʪʝʨʤʽʥʫ ʦʢʫʧʥʦʩʪʽ 39 ʤʽʩʷʮʽʚ 

(ɼʦʜʘʪʦʢ ʂ). 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ, ʥʘʫʢʦʚʽ ʡ 

ʧʨʘʢʪʠʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʧʦʚʽʜʘʣʠʩʷ ̔  ʙʫʣʠ ʩʭʚʘʣʝʥʽ ʥʘ ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-

ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çɸʢʪʫʘʣʴʥʽ ʧʨʦʙʣʝʤʠ ʥʘʫʢʠ, ʦʩʚʽʪʠ ʽ ʪʝʭʥʦʣʦʛʽʡ ʚ XXI 

ʩʪʦʣʽʪʪʽ: ʟʙʽʨʥʠʢ ʪʝʟ ʜʦʧʦʚʽʜʝʡ ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ 

(ʇʦʣʪʘʚʘ: ʎʌɽʅɼ, 2025) ʪʘ Xɯɯɯ ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ 

ʩʪʫʜʝʥʪʽʚ, ʘʩʧʽʨʘʥʪʽʚ ʽ ʤʦʣʦʜʠʭ ʚʯʝʥʠʭ çʄʦʣʦʜʴ: ʥʘʫʢʘ ʪʘ ʽʥʥʦʚʘʮʽʾè (ɼʥʽʧʨʦ. 

ʅʊʋ ñɼʇò. 11ï14 ʣʠʩʪʦʧʘʜʘ 2025 ʨʦʢʫ.). 

ʇʫʙʣʽʢʘʮʽʾ. ʆʩʥʦʚʥʠʡ ʟʤʽʩʪ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʦ ʚ 10 ʥʘʫʢʦʚʠʭ 

ʨʦʙʦʪʘʭ, ʽʟ ʷʢʠʭ 5 ï ʫ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ, 1 ï ʫ ʚʠʜʘʥʥʽ, ʱʦ ʽʥʜʝʢʩʫʻʪʴʩʷ Web of 

science, 2 ï ʤʘʪʝʨʽʘʣʘʭ ʢʦʥʬʝʨʝʥʮʽʡ, 1 ï ʧʘʪʝʥʪ ʋʢʨʘʾʥʠ ʽ 1 ï ʧʘʪʝʥʪ ʥʘ ʢʦʨʠʩʥʫ 

ʤʦʜʝʣʴ.  

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɸʚʪʦʨʦʤ ʩʘʤʦʩʪʽʡʥʦ ʩʬʦʨʤʫʣʴʦʚʘʥʦ ʤʝʪʫ ʡ 

ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʥʘʫʢʦʚʽ ʧʦʣʦʞʝʥʥʷ, ʚʠʟʥʘʯʝʥʦ ʾʭʥʶ ʥʦʚʠʟʥʫ, ʚʠʩʥʦʚʢʠ ʪʘ 

ʨʝʢʦʤʝʥʜʘʮʽʾ. ʋʩʽ ʪʝʦʨʝʪʠʯʥʽ ʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʘ ʪʘʢʦʞ 

ʦʙʨʦʙʣʝʥʥʷ ʪʘ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʢʦʥʘʥʦ ʟʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʫʯʘʩʪʽ 

ʘʚʪʦʨʘ ʷʢ ʚʽʜʧʦʚʽʜʘʣʴʥʦʛʦ ʚʠʢʦʥʘʚʮʷ ʚʽʜʧʦʚʽʜʥʠʭ ʨʦʟʜʽʣʽʚ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ 

ʪʝʤ. ʆʩʦʙʠʩʪʦ ʟʜʦʙʫʚʘʯʝʤ: ʚʠʟʥʘʯʝʥʦ ʬʫʥʢʮʽʶ ʤʝʪʠ ʪʘ ʽʥʪʝʨʚʘʣʠ ʟʤʽʥʠ ʬʘʢʪʦʨʽʚ 
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ʚʧʣʠʚʫ, ʘ ʪʘʢʦʞ ʜʦʩʣʽʜʞʝʥʦ ʾʭʥʽʡ ʚʧʣʠʚ ʥʘ ʢʽʣʴʢʽʩʥʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʢʣʘʩʠʯʥʦʾ ʩʠʩʪʝʤʠ ʟʘ ʫʤʦʚʠ ʤʽʥʽʤʫʤʫ ʧʽʢʦʚʦʛʦ ʨʽʚʥʷ ʩʪʨʫʤʫ ʷʢʦʨʷ ʧʨʠ ʥʘʢʠʜʽ 

ʨʽʟʢʦ ʟʤʽʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ; ʟʜʽʡʩʥʝʥʦ ʘʥʘʣʽʪʠʯʥʝ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ 

ʤʦʜʝʣʽ ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ, ʘʜʘʧʪʦʚʘʥʦʾ ʜʣʷ ʨʝʛʫʣʶʚʘʥʥʷ ʥʘʧʨʫʛʠ ʢʦʥʪʫʨʫ 

ʟʙʫʜʞʝʥʥʷ; ʜʦʩʣʽʜʞʝʥʦ ʨʽʚʝʥʴ ʢʦʣʠʚʘʣʴʥʦʩʪʽ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʾ ʩʠʩʪʝʤʠ ʟʘ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʽ ʥʦʚʦʛʦ ʤʦʜʝʨʥʽʟʦʚʘʥʦʛʦ ʤʝʪʦʜʘ ʢʝʨʫʚʘʥʥʷ ʟʙʫʜʞʝʥʥʷʤ; 

ʦʧʫʙʣʽʢʦʚʘʥʦ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ: [26] ï ʚʽʜʧʦʚʽʜʘʣʴʥʠʡ ʚʠʢʦʥʘʚʝʮʴ ʅɼʈ, ʫʯʘʩʪʴ ʫ 

ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʴ ʥʘ ʧʨʦʤʠʩʣʦʚʦʤʫ ʦʙôʻʢʪʽ ʟʘʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʬʘʢʪʠʯʥʠʭ 

ʧʨʠʯʠʥ ʘʚʘʨʽʡʥʦʩʪʽ ʘʚʪʦʤʘʪ-ʩʪʘʥʘ ʊʇɸ-350, ʨʦʟʨʦʙʣʝʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ, 

ʫʢʣʘʜʘʥʥʷ ʟʚʽʪʫ; [67] ï ʫʯʘʩʪʴ ʫ ʚʠʚʯʝʥʥʽ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʽ ʧʨʦʛʨʘʤʥʦʾ ʧʽʜʪʨʠʤʢʠ 

ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦ ʢʝʨʦʚʘʥʦʛʦ ʟʙʫʜʥʠʢʘ ʩʠʥʭʨʦʥʥʠʭ ʜʚʠʛʫʥʽʚ; [52] ï 

ʫʯʘʩʪʴ ʚ ʨʦʟʨʦʙʣʝʥʥʽ ʩʧʦʩʦʙʫ ʬʦʨʩʫʚʘʥʥʷ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʽ ʩʭʝʤʠ 

ʩʠʩʪʝʤʠ ʟʙʫʜʞʝʥʥʷ; [53] ï ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʧʘʨʘʤʝʪʨʽʚ ʢʦʤʙʽʥʦʚʘʥʦʾ ʘʚʪʦʤʘʪʠʯʥʦʾ 

ʩʠʩʪʝʤʠ ʥʘ ʬʦʨʤʠ ʧʝʨʝʭʽʜʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ, ʱʦ ʧʨʘʮʶʻ ʫ 

ʨʝʞʠʤʽ ʧʝʨʽʦʜʠʯʥʠʭ ʫʜʘʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ; [72] ï ʘʥʘʣʽʟ ʩʧʦʩʦʙʽʚ ʢʦʤʧʝʥʩʘʮʽʾ 

ʧʽʢʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʩʠʥʪʝʟ ʨʝʛʫʣʷʪʦʨʘ ʪʘ ʘʣʛʦʨʠʪʤʫ ʢʝʨʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʯʥʦʾ 

ʩʠʩʪʝʤʠ ʟʙʫʜʞʝʥʥʷ ʽʟ ʢʦʤʙʽʥʦʚʘʥʠʤ ʘʣʛʦʨʠʪʤʦʤ ʢʝʨʫʚʘʥʥʷ ʧʦʪʫʞʥʠʭ 

ʩʠʥʭʨʦʥʥʠʭ ʧʨʠʚʦʜʽʚ ʷʢʽ ʧʨʘʮʶʶʪʴ ʟ ʫʜʘʨʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ; [51] ï ʫʯʘʩʪʴ ʫ 

ʨʦʟʨʦʙʣʝʥʥʽ ʘʣʛʦʨʠʪʤʽʚ ʪʘ ʦʮʽʥʢʘ ʤʝʪʦʜʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʥʘ ʧʨʝʜʤʝʪ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʦʛʦ; [83] ï ʧʦʙʫʜʦʚʘ ʤʦʜʝʣʝʡ, ʦʪʨʠʤʘʥʥʷ ʢʽʣʴʢʽʩʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʾʭ ʘʥʘʣʽʟ; [80, 81] ï ʫʯʘʩʪ ɹʫ ʨʦʟʨʦʙʣʝʥʥʽ ̔ ʜʝʾ, ʬʦʨʤʫʣʶʚʘʥʥʽ 

ʦʩʥʦʚʥʠʭ ʧʨʠʥʮʠʧʽʚ, ʩʭʝʤʥʠʭ ʨʽʰʝʥʴ ʩʧʦʩʦʙʫ ʪʘ ʦʬʦʨʤʣʝʥʥʽ ʧʘʪʝʥʪʫ ʋʢʨʘʾʥʠ ʥʘ 

ʚʠʥʘʭʽʜ. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. ɼʠʩʝʨʪʘʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ 

ʚʩʪʫʧʫ, ʧôʷʪʠ ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʽʟ 83 ʥʘʡʤʝʥʫʚʘʥʴ 

ʥʘ 10 ʩʪʦʨʽʥʢʘʭ ʪʘ 8 ʜʦʜʘʪʢʽʚ ʥʘ 49 ʩʪʦʨʽʥʢʘʭ; ʤʽʩʪʠʪʴ 26 ʨʠʩʫʥʢʽʚ ʽ 11 ʪʘʙʣʠʮɹ. 

ɿʘʛʘʣʴʥʠʡ ʦʙʩʷʛ ʨʦʙʦʪʠ 162 ʩʪʦʨʽʥʢʠ, ʟ ʥʠʭ 112 ï ʦʩʥʦʚʥʠʡ ʪʝʢʩʪ. 
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ʈʆɿɼɯʃ 1 

ɽʃɽʂʊʈʆʄɽʍɸʅɯʏʅɯ ʉʀʉʊɽʄʀ ʇʃɸʉʊʀʏʅʆɰ ʆɹʈʆɹʂʀ ʄɽʊɸʃɯɺ 

ʊɸ ʆɹˆʈʋʅʊʋɺɸʅʅʗ ɸʂʊʋɸʃʔʅʆʉʊɯ ɼʆʉʃɯɼɾɽʅʔ 

ɺʠʢʣʠʢʠ, ʧʦʚôʷʟʘʥʽ ʟ ʨʫʡʥʫʚʘʥʥʷʤ ʘʙʦ ʧʦʚʥʠʤ ʟʥʠʱʝʥʥʷʤ ʧʨʦʤʠʩʣʦʚʦʛʦ 

ʢʦʤʧʣʝʢʩʫ ʚ ʥʘʩʣʽʜʦʢ ʚʝʜʝʥʥʷ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ, ʘ ʪʘʢʦʞ ʩʫʪʪʻʚʝ ʟʥʦʰʝʥʥʷ 

ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʢʦʤʫʥʘʣʴʥʦʛʦ ʛʦʩʧʦʜʘʨʩʪʚʘ ʯʝʨʝʟ ʪʨʠʚʘʣʫ ʚʽʜʩʫʪʥʽʩʪʴ 

ʢʘʧʽʪʘʣʴʥʠʭ ʨʝʤʦʥʪʽʚ, ʫ ʥʘʡʙʣʠʞʯʠʡ ʯʘʩ ʙʫʜʫʪʴ ʚʠʤʘʛʘʪʠ ʟʥʘʯʥʠʭ ʦʙʩʷʛʽʚ 

ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʇʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʨʝʘʣʽʟʘʮʽʷ ʟʘʟʥʘʯʝʥʠʭ ʧʨʦʻʢʪʽʚ 

ʚʠʤʘʛʘʪʠʤʝ ʟʘʣʫʯʝʥʥʷ ʟʥʘʯʥʠʭ ʦʙʩʷʛʽʚ ʢʦʥʩʪʨʫʢʮʽʡʥʦʛʦ ʧʨʦʢʘʪʫ ʪʘ ʪʨʫʙʥʦʾ 

ʧʨʦʜʫʢʮʽʾ. ʎʝʡ ʨʝʩʫʨʩ ʩʣʫʛʫʚʘʪʠʤʝ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʙʫʜʽʚʝʣʴʥʦ-ʤʦʥʪʘʞʥʠʭ ʨʦʙʽʪ 

ʪʘ ʩʧʦʨʫʜʞʝʥʥʷ ʦʙôʻʢʪʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʟʘʡʥʷʪʦʩʪʽ ʪʘ 

ʩʧʨʠʷʪʠʤʝ ʤʽʥʽʤʽʟʘʮʽʾ ʩʦʮʽʘʣʴʥʦʾ ʥʘʧʨʫʛʠ ʚ ʫʢʨʘʾʥʩʴʢʦʤʫ ʩʦʮʽʫʤʽ. 

1.1 ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʩʪʨʘʪʝʛʽʯʥʦ ʾʘʢʪʫʘʣʴʥʦʩʪ̔ ʪʝʤʠ 

ɿʘ ʜʘʥʠʤʠ ʟʚʽʪʫ ʂʠʾʚʩʴʢʦʾ ʰʢʦʣʠ ʝʢʦʥʦʤʽʢʠ [1], ʧʨʷʤʽ ʟʙʠʪʢʠ ʥʘ ʧʦʯʘʪʦʢ 

2024 ʨ., ʷʢʽ ʚʠʥʠʢʣʠ ʚ ʥʘʩʣʽʜʦʢ ʚʝʜʝʥʥʷ ʚʽʡʩʴʢʦʚʠʭ ʜʽʡ, ʩʪʘʥʦʚʠʣʠ: ʞʠʪʣʦʚʽ 

ʙʫʜʽʚʣʽ ï $58,9 ʤʣʨʜ, ̔ ʥʬʨʘʩʪʨʫʢʪʫʨʘ ï $36,8 ʤʣʨʜ, ʱʦ ʩʢʣʘʣʦ ʚʽʜʧʦʚʽʜʥʦ 37,5 % 

ʪʘ 23,4 % ʚʽʜ ʟʘʛʘʣʴʥʠʭ ʦʮʽʥʝʥʠʭ ʚʪʨʘʪ (ʜʠʚ. ʨʠʩʫʥʦʢ 1.1). 

 

ʈʠʩʫʥʦʢ 1.1 ï ʇʨʷʤʽ ʟʙʠʪʢʠ ʟʘ ʩʝʢʪʦʨʘʤʠ, $ ʤʣʨʜ [1] 
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ʊʘʢʦʞ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʽʥʞʝʥʝʨʥʽ ʤʝʨʝʞʽ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ, 

ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ ʪʘ ʮʝʥʪʨʘʣʽʟʦʚʘʥʦʛʦ ʦʧʘʣʝʥʥʷ ʙʫʣʠ ʧʨʦʢʣʘʜʝʥʽ ʱʝ ʟʘ ʨʘʜʷʥʩʴʢʠʭ 

ʯʘʩʽʚ ʽ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʠʣʠ ʥʦʨʤʘʪʠʚʥʠʡ ʘʤʦʨʪʠʟʘʮʽʡʥʠʡ ʪʝʨʤʽʥ ʝʢʩʧʣʫʘʪʘʮʽʾ [2, 

3], ʘ ʨʽʚʝʥʴ ʾʭ ʬʽʟʠʯʥʦʛʦ ʟʥʦʩʫ ʩʪʘʥʦʚʠʪʴ ʜʦ 85 %. 

ʂʨʽʤ ʪʦʛʦ, ʩʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʢʘʨʢʘʩʥʦʛʦ ʙʫʜʽʚʥʠʮʪʚʘ ʙʘʛʘʪʦʧʦʚʝʨʭʦʚʠʭ 

ʩʧʦʨʫʜ, ʟʫʤʦʚʣʶʶʪʴ ʱʽʣʴʥʫ ʟʘʙʫʜʫ ʮʝʥʪʨʘʣʴʥʠʭ ʨʘʡʦʥʽʚ ʚʝʣʠʢʠʭ ʤʽʩʪ, ʜʝ ʥʘʷʚʥʽ 

ʽʥʞʝʥʝʨʥʽ ʤʝʨʝʞʽ ʥʝ ʨʦʟʨʘʭʦʚʘʥʽ ʥʘ ʪʘʢʝ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʊʦʤʫ ʨʝʢʦʥʩʪʨʫʢʮʽʷ 

ʤʝʨʝʞ ʚ ʦʢʨʝʤʠʭ ʨʘʡʦʥʘʭ ʽ ʤʽʩʪʘʭ ʟʘʛʘʣʦʤ  ̒ʥʝʤʠʥʫʯʦ ,ʁ ʥʘʚʽʪʴ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ 

ʩʪʫʧʝʥʷ ʾʭ ʟʥʦʩʫ. 

ɺʽʜʦʤʦ, ʱʦ ʧʨʦʜʫʢʮʽʶ ʧʨʦʢʘʪʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʧʦʜʽʣʷʶʪʴ ʥʘ 5 ʢʣʘʩʽʚ [4, 

5] (ʜʠʚ. ʨʠʩʫʥʦʢ 1.2.). ʆʩʢʽʣʴʢʠ ʨʦʙʦʪʘ ʩʧʨʷʤʦʚʘʥʘ ʥʘ ʦʩʦʙʣʠʚʦʩʪʽ ʪʨʫʙʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ, ʥʘʜʘʣʽ ʫʚʘʛʫ ʚ ʨʦʙʦʪʽ ʙʫʜʝ ʟʦʩʝʨʝʜʞʝʥʦ ʩʘʤʝ ʥʘ ʮʴʦʤʫ ʪʠʧ̔ 

ʚʠʨʦʙʥʠʮʪʚʘ.  

 

ʈʠʩʫʥʦʢ 1.2 ï ʈʽʟʥʦʚʠʜʠ ʧʨʦʜʫʢʮʽʾ ʧʨʦʢʘʪʥʦʛʦ 

ɹʝʟʰʦʚʥʽ ʪʨʫʙʠ ʚʠʨʦʙʣʷʶʪʴ ʛʘʨʷʯʦ- ʪʘ ʭʦʣʦʜʥʦʢʘʪʘʥʠʤʠ, ʧʨʝʩʦʚʘʥʠʤʠ 

(ʜʽʘʤʝʪʨ ʜʦ 820 ʤʤ) ʘʙʦ ʣʠʪʠʤʠ (ʜʽʘʤʝʪʨ ʜʦ 900 ʤʤ). ɿʘ ʧʨʦʬʽʣʝʤ ʧʦʧʝʨʝʯʥʦʛʦ 

ʧʝʨʝʨʽʟʫ ʾʭ ʧʦʜʽʣʷʶʪʴ ʥʘ ʢʨʫʛʣʽ ʪʘ ʬʘʩʦʥʥʽ.  

ɿʘʣʝʞʥʦ ʚʽʜ ʧʨʠʟʥʘʯʝʥʥʷ ʙʝʟʰʦʚʥʽ ʪʨʫʙʠ ʧʦʜʽʣʷʶʪʴ ʥʘ ʪʘʢʽ ʛʨʫʧʠ: 1) ʜʣʷ 

ʥʘʬʪʦʚʦʾ ʪʘ ʛʘʟʦʚʦʾ ʧʨʦʤʠʩʣʦʚʦʩʪʽ; 2) ʜʣʷ ʪʨʫʙʦʧʨʦʚʦʜʽʚ; 3) ʜʣʷ ʙʫʜʽʚʥʠʮʪʚʘ; 4) 

ʜʣʷ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ; 5) ʜʣʷ ʧʦʩʫʜʠʥ ʪʘ ʙʘʣʦʥʽʚ [5]. 
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ɯʥʩʪʨʫʤʝʥʪ ʚʠʛʦʪʦʚʣʝʥʥʷ ʙʝʟʰʦʚʥʠʭ ʪʨʫʙ ï ʧʨʦʢʘʪʥʠʡ ʩʪʘʥ, ʷʢʠʡ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʢʦʤʧʣʝʢʩʫ ʘʛʨʝʛʘʪʽʚ, ʤʘʰʠʥ ʽ ʤʝʭʘʥʽʟʤʽʚ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ 

ʧʣʘʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʽ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ. ɸʛʨʝʛʘʪ, ʩʚʦʻʶ ʯʝʨʛʦ ,ʁ ʻ ʢʦʤʧʣʝʢʩʦʤ 

ʤʘʰʠʥ ʽ ʤʝʭʘʥʽʟʤʽʚ ʪʘ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʝʚʥʦʾ ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ. 

ɿʘʚʜʷʢʠ ʚʠʩʦʢʽʡ ʤʝʭʘʥʽʯʥʽʡ ʤʽʮʥʦʩʪʽ ʪʘ ʟʜʘʪʥʦʩʪʽ ʚʠʪʨʠʤʫʚʘʪʠ ʚʠʩʦʢʽ 

ʪʝʤʧʝʨʘʪʫʨʠ, ʤʝʪʘʣʝʚʽ ʪʨʫʙʠ ʤʘʶʪʴ ʰʠʨʦʢʠʡ ʩʧʝʢʪʨ ʟʘʩʪʦʩʫʚʘʥʥʷ ï 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʨʽʜʠʥ ʽ ʛʘʟʽʚ, ʩʧʦʨʫʜʞʝʥʥʷ ʽʥʞʝʥʝʨʥʠʭ ʢʦʤʫʥʽʢʘʮʽʡ ʚ ʙʫʜʽʚʣʷʭ 

ʨʽʟʥʦʛʦ ʧʨʠʟʥʘʯʝʥʥʷ, ʝʣʝʤʝʥʪʠ ʢʦʥʩʪʨʫʢʮʽʾ, ʦʩʥʦʚʘ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʜʝʪʘʣʝʡ ʧʽʜ 

ʯʘʩ ʚʠʨʦʙʥʠʮʪʚʘ ʤʘʰʠʥ ʽ ʙʫʜʽʚʝʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʜʣʷ ʦʙʣʘʰʪʫʚʘʥʥʷ ʦʙʩʘʜʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʩʚʝʨʜʣʦʚʠʥ [6, 7]. 

ʂʦʥʩʪʨʫʢʮʽʡʥʽ ʪʨʫʙʠ ʻ ʚʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʩʫʯʘʩʥʠʭ ʙʫʜʽʚʝʣʴʥʠʭ ʧʨʦʢ̒ʪʽʚ. 

ɿʘʚʜʷʢʠ ʜʦʚʛʦʚʽʯʥʦʩʪʽ, ʤʽʮʥʦʩʪʽ, ʧʣʘʩʪʠʯʥʦʩʪʽ ʡ ʝʢʦʥʦʤʽʯʥʽʡ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʚʦʥʠ 

ʚʽʜʽʛʨʘʶʪʴ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʽʥʬʨʘʩʪʨʫʢʪʫʨʽ, ʟʦʢʨʝʤʘ ʩʧʦʨʫʜʠ, ʤʦʩʪʠ, ʚʝʞʽ, 

ʩʪʘʜʽʦʥʠ, ʩʢʣʘʜʠ ʪʘ ʧʨʦʤʠʩʣʦʚʽ ʙʫʜʽʚʣʽ [8]. ʎʽ ʪʨʫʙʠ ʦʩʦʙʣʠʚʦ ʢʦʨʠʩʥ ̔ʫ ʚʠʧʘʜʢʘʭ 

ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʠʩʦʢʦʽʥʪʝʥʩʠʚʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʘʙʦ ʧʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ 

ʘʩʝʡʩʤʽʯʥʠʭ ʢʦʥʩʪʨʫʢʮʽʡ ʯʝʨʝʟ ʾʭʥʽʡ ʞʦʨʩʪʢʠʡ ʤʝʭʘʥʽʯʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʟʜʘʪʥʽʩʪʴ 

ʧʨʦʪʠʩʪʦʷʪʠ ʚʝʣʠʢʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʙʝʟ ʙʫʜʴ-̫ ʢʦʾ ʜʝʬʦʨʤʘʮʽʾ. ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʢʦʥʩʪʨʫʢʮʽʡʥʠʭ ʩʪʘʣʝʚʠʭ ʪʨʫʙ ʪʘʢʦʞ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʫ ʜʝʷʢʠʭ 

ʥʽhʝʚʠʭ ʛʘʣʫʟʷʭ, ʷʢ-ʦʪ ʩʠʩʪʝʤʠ ʪʨʫʙʦʧʨʦʚʦʜʽʚ, ʦʧʦʨʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʚ ʩʠʩʪʝʤʘʭ 

ʚʽʜʥʦʚʣʶʚʘʥʦʾ ʝʥʝʨʛʽʾ: ʚʽʪʨʦʚʽ ʪʘ ʩʦʥʷʯʥʽ ʝʣʝʢʪʨʦʩʪʘʥʮʽʾ [9]. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʰʠʨʦʢʦʛʦ ʚʞʠʪʢʫ ʥʘʙʫʣʠ ʪʨʫʙʠ ʟ ʧʦʣʽʤʝʨʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, 

ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣ ̫ʩʪʚʦʨʝʥʥ ̫ʪʨʫʙʦʧʨʦʚʦʜʽʚ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ ʨʽʜʠʥ. 

ʇʝʨʝʚʘʛʘʤʠ ʪʘʢʠʭ ʪʨʫʙ ʻ ʤʝʥʰʘ ʚʘʛʘ, ʢʦʨʦʟʦʩʪʽʡʢʽʩʪʴ, ʛʥʫʯʢʽʩʪʴ, ʤʝʥʰʘ ʚʘʨʪʽʩʪʴ 

ʚʠʛʦʪʦʚʣʝʥʥʷ. ɺʦʜʥʦʯʘʩ ʥʝʚʠʩʦʢʘ ʤʝʭʘʥʽʯʥʘ ʤʽʮʥʽʩʪʴ, ʥʝʩʪʽʡʢʽʩʪʴ ʜʦ ʚʠʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨ ʽ ʪʠʩʢʽʚ, ʦʙʤʝʞʫʶʪ ɹʩʬʝʨʠ ʾʭʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

1.2 ɸʥʘʣʽʟ ʚʽʜʤʽʥʥʦʩʪʝʡ ʩʠʩʪʝʤ ʧʨʦʢʘʪʥʠʭ ʩʪʘʥʽʚ  

ʂʦʥʩʪʨʫʢʮʽʡʥʽ ʚʽʜʤʽʥʥʦʩʪʽ ʩʪʘʥʽʚ. ʇʨʦʢʘʪʥʽ ʩʪʘʥʠ ï ʮʝ ʢʦʤʧʣʝʢʩ ʘʛʨʝʛʘʪʽʚ 

 ̔ʤʘʰʠʥ, ʷʢ ̔ʧʦʜʽʣʷʶʪʴ ʥʘ ʦʩʥʦʚʥ ̔ʡ ʜʦʧʦʤʽʞʥ ̔[10, 11]. ɿʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʧʨʦʢʘʪʫ 

ʮ ̔ʩʪʘʥʠ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ, 
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ʩʢʣʘʜʦʤ ʤʝʭʘʥʽʟʤʽʚ ʡ ʪʝʭʥʦʣʦʛʽʻʶ ʚʠʨʦʙʥʠʮʪʚʘ [10, 11, 12, 13]. ɰʭ ʚʽʜʧʦʚʽʜʥʦ 

ʢʣʘʩʠʬʽʢʫʶʪʴ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ [10, 11, 14, 15] (ʜʠʚ. ʨʠʩʫʥʦʢ 1.3).  

 

ʈʠʩʫʥʦʢ 1.3 ï ʂʣʘʩʠʬʽʢʘʮʽʷ ʧʨʦʢʘʪʥʠʭ ʩʪʘʥʽʚ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ 

ʊʨʫʙʦʧʨʦʢʘʪʥʽ ʩʪʘʥʠ, ʷʢ ʦʩʥʦʚʥʠʡ ʧʨʝʜʤʝʪ ʨʦʟʛʣʷʜʫ ʚ ʨʦʙʦʪʽ, ʪʘʢʦʞ 

ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʝʣʠʢʦʶ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʶ ʢʦʥʩʪʨʫʢʮʽʡ. ɼʦ ʥʠʭ ʥʘʣʝʞʘʪʴ ï 

ʧʨʦʰʠʚʥʽ, ʘʚʪʦʤʘʪ-ʩʪʘʥʠ, ʙʝʟʧʝʨʝʨʚʥʽ, ʧʽʣʴʛʝʨ-ʩʪʘʥʠ, ʨʦʟʢʘʪʥʽ ʪʨʠʚʘʣʢʦʚʽ ʽ 

ʧʦʧʝʨʝʯʥʦ-ʛʚʠʥʪʦʚʦʾ ʧʨʦʢʘʪʢʠ. ɼʣʷ ʟʤʝʥʰʝʥʥʷ ʜʽʘʤʝʪʨʘ ʡ ʦʪʨʠʤʘʥʥʷ ʪʦʯʥʠʭ 

ʨʦʟʤʽʨʽʚ ʪʨʫʙ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʝʜʫʢʮʽʡʥʽ ʽ ʢʘʣʽʙʨʫʚʘʣʴʥʽ ʩʪʘʥʠ. ʇʨʠ ʮʴʦʤʫ ʚ ʥʠʭ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʪʝʭʥʦʣʦʛʽʾ ʛʘʨʷʯʦʾ ʽ ʭʦʣʦʜʥʦʾ ʧʣʘʩʪʠʯʥʦʾ ʜʝʬʦʨʤʘʮʽʾ [15].  

ɹʝʟʰʦʚʥʽ ʪʨʫʙʠ ʦʪʨʠʤʫʶʪʴ ʭʦʣʦʜʥʠʤ ʚʠʪʷʛʫʚʘʥʥʷʤ, ʦʙʨʦʙʢʦʶ ʛʘʨʷʯʠʭ 

ʟʘʛʦʪʦʚʦʢ ʧʨʦʰʠʚʢʦʶ ʽ ʨʦʟʢʘʪʢʦʶ, ʪʦʜʽ ʷʢ ʜʣʷ ʚʠʛʦʪʦʚʣʝʥʥʷ ʟʚʘʨʥʠʭ ʪʨʫʙ 

ʚʠʢʦʨʠʩʪʦʚʫʪʁʴ ʭʦʣʦʜʥʦʬʦʨʤʦʚʘʥʫ ʩʤʫʛʫ ʘʙʦ ʧʣʘʩʪʠʥʫ ʟ ʧʦʜʘʣʴʰʠʤ 

ʟʚʘʨʶʚʘʥʥʷʤ [16]. 

1.2.1 ʊʝʭʥʦʣʦʛʽʯʥ ̔ʚʽʜʤʽʥʥʦʩʪʽ ʚʠʨʦʙʥʠʮʪʚʘ ʙʝʟʰʦʚʥʠʭ ʪʨʫʙ 

ʅʝʟʘʣʝʞʥʦ ʚʽʜ ʩʧʦʩʦʙʫ ʚʠʨʦʙʥʠʮʪʚʘ ʛʘʨʷʯʝʜʝʬʦʨʤʦʚʘʥʠʭ ʪʨʫʙ, 

ʪʝʭʥʦʣʦʛʽʯʥʘ ʩʭʝʤʘ ʤʽʩʪʠʪʴ ʚ ʩʦʙʽ ʪʘʢʽ ʟʘʛʘʣʴʥʽ ʝʪʘʧʠ [6, 10]: ʥʘʛʨʽʚʘʥʥʷ ʤʝʪʘʣʫ, 

ʦʪʨʠʤʘʥʥʷ ʧʦʨʦʞʥʠʩʪʦʾ ʟʘʛʦʪʦʚʢʠ (ʛʽʣʴʟʠ) ʪʘ ʯʦʨʥʦʚʦʾ ʪʨʫʙʠ (ʨʦʟʢʘʪʢʘ ʛʽʣʴʟʠ), 

ʦʩʪʘʪʦʯʥʝ ʬʦʨʤʫʚʘʥʥʷ ʩʪʽʥʢʠ ʪʘ ʜʽʘʤʝʪʨʘ ʪʨʫʙʠ (ʨʝʜʫʢʫʚʘʥʥʷ ʘʙʦ ʢʘʣʽʙʨʫʚʘʥʥʷ). 

ɺʦʜʥʦʯʘʩ ʧʝʨʝʜ ʢʦʞʥʦʶ ʪʝʭʥʦʣʦʛʽʯʥʦʶ ʦʧʝʨʘʮʽʻʶ, ʟʘ ʧʦʪʨʝʙʠ, ʟʜʽʡʩʥʶʶʪʴ 

ʧʽʜʽʛʨʽʚ ʟʘʛʦʪʦʚʢʠ. 

ʐʑʏʊɷʓʎʥШ
ʒʓɷʎʆ

ʏɸʓʆʒʊʎʥ

ʅɷɺʏʓʥɹʁʌʝʎʥ

ʒʏʑʓʏʐʑʏʊɷʓʎʥ

ʌʆʒʓʏɹʥШоШʚʆʑʏʊʏʚʓɷɸʏɹʥ

ʀʑʁʒʆʑʔɹɷʌʝʎʥ

ʓʑʔɸʏʐʑʏʊɷʓʎʥ

ʑʁʇʊʏɸɷʌʊʏɹʥ

ʊʏʌʁʒʏ-ɸɷʎʀɷʄʎʥ

ʀʑʏʓʏʐʑʏʊɷʓʎʥ

ʒʐʁʙʥɷʌʝʎʏɺʏШʐʑʆʅʎɷʘʁʎʎʪ
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ɸʚʪʦʤʘʪʠʯʥʽ ʩʪʘʥʠ ʽ ʩʪʘʥʠ ʪʠʧʫ çʪʘʥʜʝʤè ʤʘʶʪʴ ʚʠʩʦʢʫ ʤʘʥʝʚʨʝʥʽʩʪʴ ʽ 

ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ. ʅʘ ʮʠʭ ʩʪʘʥʘʭ ʧʨʦʢʘʪʫʶʪʴ ʪʦʥʢʦʩʪʽʥʥʽ ʽ ʪʦʚʩʪʦʩʪʽʥʥʽ ʪʨʫʙʠ ʟ 

ʨʽʟʥʠʭ ʩʪʘʣʝʡ, ʟʦʢʨʝʤʘ ʟ ʥʝʨʞʘʚʽʶʯʠʭ. 

ʇʽʣʽʛʨʠʤʦʚʽ ʩʪʘʥʠ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ ʪʨʫʙ ʪʘ ʤʘʶʪʴ ʥʠʟʴʢʫ 

ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ʊʘʢʽ ʩʪʘʥʠ ʜʦʮʽʣʴʥʽ ʣʠʰʝ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʨʫʙ ʚʝʣʠʢʦʛʦ 

ʜʽʘʤʝʪʨʘ (ʧʦʥʘʜ 350é400 ʤʤ). 

ʅʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʫ ʩʚʽʪʦʚʽʡ ʪʘ ʚʽʪʯʠʟʥʷʥʽʡ ʧʨʘʢʪʠʮʽ ʚʠʨʦʙʥʠʮʪʚʘ 

ʪʨʫʙ ʥʘʙʫʣʠ ʘʛʨʝʛʘʪʠ ʟ ʘʚʪʦʤʘʪʠʯʥʠʤ ʩʪʘʥʦʤ, ʟ ʙʝʟʧʝʨʝʨʚʥʠʤ ʙʘʛʘʪʦʢʣʽʪʴʦʚʠʤ 

ʩʪʘʥʦʤ, ʟ ʧʽʣʽʛʨʠʤʦʚʠʤ ʩʪʘʥʦʤ ʪʘ ʟ ʪʨʠʚʘʣʢʦʚʠʤʠ ʩʪʘʥʘʤʠ ʧʨʦʢʘʪʢʠ. 

ʊʘʙʣʠʮʷ 1.1 ï ʊʝʭʥʦʣʦʛʽʯʥʽ ʩʭʝʤʠ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʘʚʪʦʤʘʪʠʯʥʽ ʩʪʘʥʠ 

ʆʧʝʨʘʮʽʾ ʉʢʣʘʜ ʦʙʣʘʜʥʘʥʥʷ 

ʆʪʨʠʤʘʥʥʷ 

ʛʽʣʴʟʠ 

ʇʨʦʰʠʚʥʠʡ ʩʪʘʥ, ʝʣʦʥʛʘʪʦʨ ʇʨʝʩʚʘʣʢʦʚʠʡ ʧʨʦʰʠʚʥʠʡ 

ʩʪʘʥ, ʝʣʦʥʛʘʪʦʨ 

ʆʪʨʠʤʘʥʥʷ 

ʯʦʨʥʦʚʦʾ ʪʨʫʙʠ 

ɸʚʪʦʤʘʪʠʯʥʠʡ ʩʪʘʥ, ʨʠʣʽʥʛ ɸʚʪʦʤʘʪʠʯʥʠʡ ʩʪʘʥ 

ʆʪʨʠʤʘʥʥʷ 

ʯʠʩʪʦʚʦʾ ʪʨʫʙʠ 

ʂʘʣʽʙʨʫʚʘʣʴʥʠʡ ʪʘ ʨʝʜʫʢʮʽʡʥʽ 

ʩʪʘʥʠ, ʨʦʟʰʠʨʶʚʘʯ 

ʂʘʣʽʙʨʫʚʘʣʴʥʠʡ ʪʘ 

ʨʝʜʫʢʮʽʡʥʽ ʩʪʘʥʠ 

 

ɼʦ ʦʩʥʦʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʦʙʦʪʠ ʝʣʝʢʪʨʦʧʨʠʚʦʜʘ ʚʘʣʢʽʚ ʧʨʦʢʘʪʥʠʭ ʩʪʘʥʽʚ 

ʥʘʣʝʞʘʪʴ: ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʚʤʠʢʘʥʴ (1000 ʥʘ ʛʦʜʠʥʫ ʜʣʷ ʨʝʚʝʨʩʠʚʥʠʭ ʩʪʘʥʽʚ); 

ʫʜʘʨʥʠʡ ʭʘʨʘʢʪʝʨ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʝ ʧʝʨʝʚʠʱʫʻ ʥʦʤʽʥʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʜʚʠʛʫʥʘ; ʘ ʪʘʢʦʞ ʤʦʞʣʠʚ ̔ʧʨʠʩʢʦʨʝʥʥʷ ̔ ʛʘʣʴʤʫʚʘʥʥʷ ʜʚʠʛʫʥʘ ʟ ʤʝʪʘʣʦʤ ʫ ʚʘʣʢʘʭ; 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʾ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʮʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʘʢʽ ʚʠʤʦʛʠ ʜʦ 

ʝʣʝʢʪʨʦʧʨʠʚʦʜʘ: 

• ʰʠʨʦʢʽ ʤʝʞʽ ʨʝʛʫʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ; 

• ʚʠʩʦʢʘ ʧʝʨʝʚʘʥʪʘʞʫʚʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ; 

• ʜʦʩʪʘʪʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʘ ʥʘʜʽʡʥʽʩʪʴ; 

• ʤʽʥʽʤʘʣʴʥʠʡ ʤʘʭʦʚʠʡ ʤʦʤʝʥʪ; 

• ʚʝʣʠʢʠʡ ʧʫʩʢʦʚʠʡ ʤʦʤʝʥʪ; 

• ʞʦʨʩʪʢʽ ʤʝʭʘʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 
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1.2.2 ɸʛʨʝʛʘʪʠ ʩʪʘʥʘ ʧʦʚʟʜʦʚʞʥʴʦʾ ʧʨʦʢʘʪʢʠ ʟ ʢʦʨʦʪʢʦʶ ʦʧʨʘʚʢʦʶ 

ɸʛʨʝʛʘʪʠ ʟ ̔ʩʪʘʥʘʤʠ ʧʦʟʜʦʚʞʥʴʦʾ ʧʨʦʢʘʪʢʠ ʥʘ ʢʦʨʦʪʢʽʡ ʦʧʨʘʚʮʽ (ʟ ʘʚʪʦʤʘʪ-

ʩʪʘʥʘʤʠ ʘʙʦ ʩʪʘʥʘʤʠ ʪʠʧʫ çʪʘʥʜʝʤè) ʧʦʜʽʣʷʶʪʴ ʥʘ ʪʨʠ ʪʠʧʦʨʦʟʤʽʨʠ. ʄʘʣʽ 

ʘʛʨʝʛʘʪʠ (ʊʇɸ-140) ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʚʠʨʦʙʥʠʮʪʚʘ ʪʨʫʙ ʜʽʘʤʝʪʨʦʤ ʜʦ 

(146é159) ʤʤ, ʩʝʨʝʜʥʽ (ʊʇɸ-250) ʚʠʨʦʙʣʷʶʪʴ ʪʨʫʙʠ ʜʽʘʤʝʪʨʦʤ ʥʝ ʙʽʣʴʰʝ 

(245é273) ʤʤ, ʚʝʣʠʢʽ (ʊʇɸ-350) ï (245é325) ʤʤ ʪʘ (ʊʇɸ-400) ï ʜʦ 

(402é420) ʤʤ. ʋ ʩʢʣʘʜʽ ʫʩʪʘʪʢʫʚʘʥʥʷ ʘʛʨʝʛʘʪʽʚ ʨʽʟʥʠʭ ʪʠʧʦʨʦʟʤʽʨʽʚ ʥʘʷʚʥʽ ʜʝʷʢʽ 

ʚʽʜʤʽʥʥʦʩʪʽ. ʋ ʤʘʣʠʭ ʘʛʨʝʛʘʪʘʭ ʟʘʚʞʜʠ ʻ ʨʝʜʫʢʮʽʡʥʠʡ ʩʪʘʥ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʧʨʦʢʘʪʫʚʘʪʠ ʥʘ ʥʠʭ ʪʨʫʙʠ, ʤʽʥʽʤʘʣʴʥʠʡ ʜʽʘʤʝʪʨ ʷʢʠʭ ʩʪʘʥʦʚʠʪʴ (20é30) ʤʤ. 

ɹʽʣʴʰʽʩʪʴ ʩʝʨʝʜʥʽʭ ʘʛʨʝʛʘʪʽʚ ʪʘʢʦʞ ʤʘʻ ʨʝʜʫʢʮʽʡʥʽ ʩʪʘʥʠ, ʭʦʯʘ ʻ ʘʛʨʝʛʘʪʠ ʽ ʙʝʟ 

ʥʠʭ. ʋ ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʤʽʥʽʤʘʣʴʥʠʡ ʜʽʘʤʝʪʨ ʪʨʫʙ ʩʪʘʥʦʚʠʪʴ (50é60) ʤʤ, ʘ ʫ 

ʜʨʫʛʦʤʫ ʚʽʥ ʩʪʘʥʦʚʠʪʴ (102é114) ʤʤ. ɺʝʣʠʢʽ ʘʛʨʝʛʘʪʠ ʥʝ ʤʘʶʪʴ ʨʝʜʫʢʮʽʡʥʠʭ 

ʩʪʘʥʽʚ, ̔  ʥʠʞʥʽʡ ʜʽʘʧʘʟʦʥ ʜʽʘʤʝʪʨʘ ʪʨʫʙ ʦʙʤʝʞʝʥʠʡ (146é168) ʤʤ. ɺʝʣʠʢʽ 

ʘʛʨʝʛʘʪʠ, ʘ ʯʘʩʪʦ ʡ ʩʝʨʝʜʥʽ, ʤʘʶʪʴ ʫ ʩʚʦʻʤʫ ʩʢʣʘʜʽ ʝʣʦʥʛʘʪʦʨʠ. ʂʦʥʩʪʨʫʢʪʠʚʥʦ 

ʝʣʦʥʛʘʪʦʨʠ ʥʝ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʧʨʦʰʠʚʥʠʭ ʩʪʘʥʽʚ, ʪʦʤʫ ʾʭ ʽʥʦʜʽ ʥʘʟʠʚʘʶʪʴ 

ʜʨʫʛʠʤ ʧʨʦʰʠʚʥʠʤ ʩʪʘʥʦʤ. 

ʊʨʫʙʦʧʨʦʢʘʪʥʽ ʘʛʨʝʛʘʪʠ, ʩʪʚʦʨʝʥʽ 70 - 80 ʨʨ. ʽ ʪʽ, ʱʦ ʟʘʟʥʘʣʠ ʨʝʢʦʥʩʪʨʫʢʮʽʾ 

ʟ ʪʦʛʦ ʯʘʩʫ, ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʩʪʘʨʠʭ ʟʥʘʯʥʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʪʫʞʥʦʩʪʽ ʛʦʣʦʚʥʠʭ 

ʜʚʠʛʫʥʽʚ, ʱʦ ʟʫʤʦʚʣʝʥʦ ʟʥʘʯʥʦʶ ʽʥʪʝʥʩʠʬʽʢʘʮʽʻʶ ʨʦʙʦʪʠ ʘʛʨʝʛʘʪʽʚ, 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʙʽʣʴʰ ʚʠʩʦʢʠʭ ʰʚʠʜʢʦʩʪʝʡ ʧʨʦʢʘʪʢʠ ʪʘ ʧʝʨʝʭʦʜʦʤ ʚʽʜ 

ʪʨʠʧʨʦʭʽʜʥʦʾ ʜʦ ʜʚʦʧʨʦʭʽʜʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʧʨʦʰʠʚʢʠ ʛʽʣʴʟʠ [17]. 

ʇʨʦʢʘʪ ʚ ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʩʪʘʥʽ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʘʚʘʥʪʘʞʝʥʥʷʤ ʫʩʝʨʝʜʠʥʫ 

ʛʽʣʴʟʠ ʢʫʭʦʥʥʦʾ ʩʦʣʽ, ʨʦʟʧʣʘʚ ʷʢʦʾ ʚʠʢʦʥʫʻ ʨʦʣʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʤʘʩʪʠʣʘ. ʇʽʩʣʷ 

ʢʦʞʥʦʛʦ ʧʨʦʭʦʜʫ ʦʧʨʘʚʢʫ ʟʥʽʤʘʶʪʴ ʟʽ ʩʪʨʠʞʥʷ, ʘ ʨʦʙʦʯʽ ʚʘʣʢʠ ʨʦʟʚʦʜʷʪʴ ʜʣʷ 

ʧʨʦʧʫʩʢʫ ʪʨʫʙʠ ʥʘ ʧʝʨʝʜʥʽʡ ʙʽʢ ʩʪʘʥʘ. ʊʨʫʙʘ ʜʦ ʚʘʣʢʽʚ ʧʦʜʘʪ̒ʴʩʷ ʧʥʝʚʤʘʪʠʯʥʠʤ 

ʰʪʦʚʭʘʯʝʤ. ʇ̔ ʩʣʷ ʟʘʚʝʨʰʝʥʥ ̫ʧʝʨʰʦʛʦ ʧʨʦʭʦʜʫ ʪʨʫʙʫ ʢʘʥʪʫʶʪʴ ʥʘ ʢʫʪ ʧʨʠʙʣʠʟʥʦ 

90Á, ̔  ʷʢʱʦ ʜʣʷ ʮʽʻʾ ʦʧʝʨʘʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʢʘʥʪʫʚʘʣʴʥʽ ʨʦʣʠʢʠ, ʪʦ ʥʠʤʠ ʞ 

ʩʧʨʷʤʦʚʫʶʪʴ ʪʨʫʙʫ ʜʦ ʚʘʣʢʽʚ. ʇʦʚʝʨʥʝʥʥʷ ʪʨʫʙʠ ʧʽʩʣʷ ʯʝʨʛʦʚʦʛʦ ʧʨʦʭʦʜʫ ʥʘ 

ʧʝʨʝʜʥʶ ʩʪʦʨʦʥʫ ʩʪʘʥʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʨʦʣʠʢʘʤʠ ʟʚʦʨʦʪʥʦʛʦ ʧʦʜʘʯʽ. ʇʽʩʣʷ 

ʟʘʢʽʥʯʝʥʥʷ ʧʨʦʢʘʪʢʠ ʪʨʫʙʘ ʩʢʠʜʘʻʪʴʩʷ ʟ ʚʭʽʜʥʦʛʦ ʞʦʣʦʙʘ ʥʘ ʨʝʰʽʪʢʫ ʽ ʚʦʥʘ 



30 

ʩʢʦʯʫʻʪʴʩʷ ʥʘ ʨʦʣʴʛʘʥʛ, ʱʦ ʚʝʜʝ ʜʦ ʨʠʣʽʥʛʽʚ. ɯʥʦʜʽ ʜʣʷ ʧʝʨʝʜʘʯʽ ʪʨʫʙ, ʢʨʽʤ ʧʦʭʠʣʦʾ 

ʨʝʰʽʪʢʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʰʣʝʧʧʝʨʥʫʶ ʧʝʨʝʜʘʯʫ. ɺʘʣʢʠ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʩʪʘʪʥʘ, 

ʟʘʟʚʠʯʘʡ, ʻ ʙʘʛʘʪʦʢʘʣʽʙʝʨʥʠʤʠ. ʈʽʟʥʽ ʢʘʣʽʙʨʠ ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʧʨʦʢʘʪʢʠ ʨʽʟʥʠʭ 

ʜʽʘʤʝʪʨʽʚ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʧʝʨʝʜʥʽʡ ʩʪʽʣ ʤʘʻ ʤʦʞʣʠʚʽʩʪʴ ʪʘ ʚʩʪʘʥʦʚʣʶʚʘʪʠʩʷ 

ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʚʽʩʴ ʚʭʽʜʥʦʛʦ ʞʦʣʦʙʘ ʟʙʽʛʘʣʘʩʷ ʟ ʚʽʩʩʶ ʧʦʪʨʽʙʥʦʛʦ ʢʘʣʽʙʨʫ. 

ɺʽʜʦʤʽ ʦʜʥʦʢʘʣʽʙʝʨʥʽ ʘʚʪʦʤʘʪʠʯʥʽ ʩʪʘʥʠ, ʫ ̫ʢʠʭ ʧʝʨʝʭʽʜ ʥʘ ʧʨʦʢʘʪʢʫ ʪʨʫʙ ʥʦʚʦʛʦ 

ʜʽʘʤʝʪʨʘ ʚʠʤʘʛʘʻ ʟʘʤʽʥʠ ʢʣʽʪʽ, ʫ ʪʘʢʠʭ ʚʠʧʘʜʢʘʭ ʧʝʨʝʜʥʽʡ ʩʪʽʣ ʻ ʩʪʘʮʽʦʥʘʨʥʠʤ. 

ʆʜʥʦʢʘʣʽʙʝʨʥʽ ʩʪʘʥʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʙʽʣʴʰ ʞʦʨʩʪʢʦ  ʁʢʦʥʩʪʨʫʢʮʽʻʁ , ʱʦ 

ʧʽʜʚʠʱʫʻ ʪʦʯʥʽʩʪʴ ʛʝʦʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʨʫʙ. 

1.2.3 ʏʠʥʥʠʢʠ ʷʢʦʩʪʽ ʪʨʫʙ ʪʘ ʾʭ ʟʘʙʝʟʧʝʯʝʥʥʷ  

ʗʢʽʩʪʴ ʪʨʫʙ ʚʠʟʥʘʯʘʪ̒ʴʩʷ ʪʦʯʥʽʩʪ ʁʾ ʭʥʽʭ ʨʦʟʤʽʨʽʚ, ʯʠʩʪʦʪʦ ʁʟʦʚʥʽʰʥʴʦʾ ʪʘ 

ʚʥʫʪʨʽʰʥʴʦʾ ʧʦʚʝʨʭʥʽ, ʘ ʪʘʢʦʞ ʤʝʭʘʥʽʯʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʷʢʽ ʨʝʛʣʘʤʝʥʪʫʶʪʴʩʷ 

ʩʪʘʥʜʘʨʪʘʤʠ ʘʙʦ ʪʝʭʥʽʯʥʠʤʠ ʫʤʦʚʘʤʠ. ɼʝʷʢʽ ʚʠʜʠ ʪʨʫʙ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʜʦʜʘʪʢʦʚʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢ-ʦʪ ʢʦʨʦʟʽʡʥʘ ʩʪʽʡʢʽʩʪʴ, ʤʽʢʨʦʩʪʨʫʢʪʫʨʘ ʪʨʫʙ ʪʦʱʦ.  

ʄʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ ʪʨʫʙ ʥʘʩʘʤʧʝʨʝʜ ʟʘʣʝʞʘʪʴ ʚʽʜ ʤʘʨʢʠ ʩʪʘʣʽ, ʪʝʨʤʽʯʥʦʾ 

ʦʙʨʦʙʢʠ ʽ ʪʝʭʥʦʣʦʛʽ ʾʪʝʤʧʝʨʘʪʫʨʥʦ-ʜʝʬʦʨʤʘʮʽʡʥʠʭ ʨʝʞʠʤʽʚ ʧʨʦʢʘʪʢʠ.  

ʊʦʯʥʽʩʪʴ ʚʥʫʪʨʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʘ ʪʨʫʙ ʟʘʟʚʠʯʘʡ ʥʝ ʨʝʛʣʘʤʝʥʪʫʻʪʴʩʷ, ʭʦʯʘ ʚ 

ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʟʘ ʫʤʦʚʘʤʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʦʥʘ ʤʘʻ ʚʘʞʣʠʚʽʰʝ ʟʥʘʯʝʥʥʷ, ʥʽʞ 

ʪʦʯʥʽʩʪʴ ʟʦʚʥʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʘ. ʆʜʥʘʢ ʚʥʫʪʨʽʰʥʽʡ ʜʽʘʤʝʪʨ ʪʨʫʙ ʫ ʛʘʨʷʯʦʤʫ ʩʪʘʥʽ 

ʥʝ ʢʘʣʽʙʨʫʻʪʴʩʷ. 

ʑʦʜʦ ʪʦʯʥʦʩʪʽ ʟʦʚʥʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʘ ʛʦʪʦʚʠʭ ʪʨʫʙ, ʚʦʥʘ ʧʝʨʝʚʘʞʥʦ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʫʤʦʚʘʤʠ ʢʘʣʽʙʨʫʚʘʥʥʷ ʘʙʦ ʨʝʜʫʢʫʚʘʥʥʷ (ʢʦʣʠʚʘʥʥʷ ʩʝʨʝʜʥʽʭ 

ʜʽʘʤʝʪʨʽʚ ʪʨʫʙ) ʪʘ ʧʨʘʚʢʠ ʦʚʘʣʴʥʦʩʪʽ ʡ ʤʘʣʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʧʦʧʝʨʝʜʥʽʭ ʩʪʘʜʽʡ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʝʨʝʜʽʣʫ.  

ʊʦʯʥʽʩʪʴ ʪʨʫʙ ʟʘ ʪʦʚʱʠʥʦʶ ʩʪʽʥʢʠ ʟʜʝʙʽʣʴʰʦʛʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʾʭʥʴʦʶ 

ʨʽʟʥʦʩʪʽʥʥʽʩʪʶ. ɼʦ ʩʢʣʘʜʦʚʠʭ ʨʽʟʥʦʩʪʽʥʥʦʩʪʽ ʪʨʫʙ ʥʘʣʝʞʠʪʴ ʧʦʧʝʨʝʯʥʘ ʪʘ 

ʧʦʟʜʦʚʞʥʘ ʨʽʟʥʦʩʪʽʥʥʽʩʪʴ. ʅʘʡʯʘʩʪʽʰʝ ʪʦʚʱʠʥʫ ʩʪʽʥʢʠ ʚʠʤʽʨʶʶʪʴ ʥʘ ʢʽʥʮʷʭ 

ʪʨʫʙ, ʽ ʪʦʤʫ ʧʽʜ ʧʦʟʜʦʚʞʥʴʦʶ ʨʽʟʥʦʩʪʽʥʥʽʩʪʶ ʨʦʟʫʤʽʶʪʴ ʨʽʟʥʠʮʶ ʫ ʪʦʚʱʠʥʽ 

ʩʪʽʥʢʠ ʢʽʥʮʽʚ ʪʨʫʙ. ʎʝ ʚʽʜʭʠʣʝʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʥʠʭ, ʰʚʠʜʢʽʩʥʠʭ ʪʘ 

ʜʝʬʦʨʤʘʮʽʡʥʠʭ ʨʝʞʠʤʽʚ ʥʘʣʘʰʪʫʚʘʥʥʷ ʨʦʟʢʦʯʫʚʘʣʴʥʠʭ ʪʘ ʨʝʜʫʢʮʽʡʥʠʭ ʩʪʘʥʽʚ, 
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ʦʩʢʽʣʴʢʠ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʟʘʜʘʥʦʾ ʪʦʚʱʠʥʠ ʩʪʽʥʢʠ ʟʫʤʦʚʣʝʥʦ ʧʦʨʫʰʝʥʥʷʤ ʨʝʞʠʤʫ 

ʥʘʪʷʛʫ.  

ʈʽʟʥʦʩʪʽʥʥʽʩʪʴ ʛʽʣʴʟʠ. ʅʘ ʧʽʜʩʪʘʚʽ ʚʽʜʦʤʦʩʪʝʡ [18, 19] ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʪʦʚʱʠʥʘ ʩʪʽʥʢʠ ʟʤʽʥʶʻʪʴʩʷ ʥʝʨʽʚʥʦʤʽʨʥʦ ʧʦ ʪʚʽʨʥʽʡ ʛʽʣʴʟʽ. ʅʝʨʽʚʥʦʤʽʨʥʽʩʪʴ 

ʪʦʚʱʠʥʠ ʩʪʽʥʢʠ ʥʘ ʢʽʥʮʷʭ ʟʘʚʞʜʠ ʙʽʣʴʰʘ, ʥʽʞ ʫ ʩʝʨʝʜʠʥʽ, ̔ ʨʦʟʪʘʰʦʚʫʻʪʴʩʷ 

ʩʧʽʨʘʣʝʧʦʜʽʙʥʦ ʪʘ ʫ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʟʫʤʦʚʣʝʥʘ ʝʢʩʮʝʥʪʨʠʯʥʽʩʪʶ. 

ʆʜʥʠʤ ʟ̔ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʬʘʢʪʦʨʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʽʟʥʦʩʪʽʥʥʽʩʪʴ ʛʽʣʴʟʠ, 

ʷʢʽʩʪʴ ʪʦʨʮʽʚ ʪʘ ʾʾ ʦʚʘʣʴʥʽʩʪʴ, ʪʦʯʥʽʩʪʴ ʟʘʮʝʥʪʨʫʚʘʥʥʷ, ʨʽʚʥʦʤʽʨʥʽʩʪʴ ʥʘʛʨʽʚʫ, 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʢʘʣʽʙʨʫʚʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʘ ʚʩʪʘʥʦʚʣʝʥʠʤ ʢʫʪʘʤ ʧʦʜʘʯʽ, ʚʝʣʠʯʠʥʘ 

ʦʙʪʠʩʥʝʥʴ, ʟʥʦʩ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ. 

ʅʘ ʩʫʯʘʩʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʣʽʥʽʷʭ ʘʢʪʠʚʥʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʪʝʭʥʦʣʦʛʽʷ 

ʧʨʦʢʘʪʢʠ ʙʝʟʰʦʚʥʠʭ ʪʨʫʙ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʦʧʨʘʚʢʠ ʘʙʦ ʙʝʟ ʥʝʾ. ʇʽʜ ʯʘʩ 

ʨʦʟʢʦʯʫʚʘʥʥ ̫ʟ ʫʪʨʠʤʫʚʘʥʦʶ ʦʧʨʘʚʢʦʶ ʚʠʛʦʪʦʚʣʷʶʪʴ ʪʨʫʙʠ ʨʽʟʥʠʭ ʟʦʚʥʽʰʥʽʭ 

ʜʽʘʤʝʪʨʽʚ, ʷʢʽ ʢʣʘʩʠʬʽʢʫʶʪʴʩʷ ʟʘ ʩʧʝʮʽʘʣʴʥʦʶ ʩʠʩʪʝʤʦʶ ʢʘʣʽʙʨʽʚ. ɺʝʩʴ 

ʘʩʦʨʪʠʤʝʥʪ ʪʨʫʙ ʬʦʨʤʫʶʪ ɹʥʘ ʢʘʣʽʙʨʫʚʘʣʴʥʦʤʫ ʘʙʦ ʨʝʜʫʢʮʽʡʥʦʤʫ ʩʪʘʥʘʭ [20]. 

ɼʦʩʣʽʜʞʝʥʥʷ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ ʥʘ ʚʽʜʭʠʣʝʥʥʷ ʛʝʦʤʝʪʨʠʯʥʠʭ ʨʦʟʤʽʨʽʚ ʛʽʣʴʟ ʥʘ 

ʘʚʪʦʤʘʪʠʯʥʦʤʫ ʩʪʘʥʽ ʊʇɸ-350, ʟʫʤʦʚʣʝʥʠʭ ʧʽʜʚʠʱʝʥʠʤ ʟʥʦʩʦʤ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʽ ʢʦʣʠʚʘʥʥʷʤʠ ʝʣʝʤʝʥʪʽʚ ʨʦʙʦʯʦʾ ʢʣʽʪʽ, ʨʦʟʛʣʷʥʫʪʦ ʚ [21]. 

ʆʪʞʝ, ʥʘ ʷʢʽʩʪʴ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʪʨʫʙʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚʧʣʠʚʘʻ 

ʩʫʢʫʧʥʽʩʪʴ ʯʠʥʥʠʢʽʚ: ʷʢʽʩʪʴ ʚʠʧʣʘʚʣʝʥʦʛʦ ʤʘʪʝʨʽʘʣʫ; ʪʦʯʥʽʩʪʴ ʥʘʣʘʰʪʫʚʘʥʥʷ 

ʦʩʥʦʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ; ʩʪʫʧʽʥʴ ʟʥʦʩʫ ̔ ʥʩʪʨʫʤʝʥʪʽʚ; ʜʦʪʨʠʤʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʷʢ-ʦʪ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʛʦʪʦʚʢʠ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʬʦʨʤʫʚʘʥʥʷ, ʨʝʞʠʤʠ 

ʜʝʬʦʨʤʘʮʽʾ ʪʘ ʰʚʠʜʢʽʩʥʽ ʨʝʞʠʤʠ. 

1.3 ʇʝʨʚʠʥʥʝ ʚʠʚʯʝʥʥʷ ʦʙôʻʢʪʘ ʜʦʩʣʽʜʞʝʥʴ  

ɺʭʽʜʥʠʡ ʧʨʦʻʢʪ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʩʪʘʥʘ ʊʇɸ-350 ʊʇʎ2 ʧʝʨʝʜʙʘʯʘʚ 

ʢʦʤʧʣʝʢʪʘʮʽʶ ʛʦʣʦʚʥʦʛʦ ʧʨʠʚʦʜʘ ʘʩʠʥʭʨʦʥʥʠʤ ʤʘʭʦʚʠʢʦʚʠʤ ʧʨʠʚʦʜʦʤ, 

ʥʦʤʽʥʘʣʴʥʦʶ ʧʦʪʫʞʥʽʩʪʶ 1840 ʢɺʪ. ʊʝʥʜʝʥʮʽʷ ʜʦ ʥʘʨʦʱʫʚʘʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʧʨʦʢʘʪʢʠ ʽ ʨʦʟʰʠʨʝʥʥʷ ʩʦʨʪʘʤʝʥʪʫ ʪʨʫʙ ʚ 50-ʭ ʨʦʢʘʭ ʧʨʠʟʚʝʣʘ ʜʦ ʟʘʤʽʥʠ 

ʧʨʦ̒ʢʪʥʦʛʦ ʜʚʠʛʫʥʘ ʥʘ ʩʠʥʭʨʦʥʥʠʡ ʜʚʠʛʫʥ ʩʝʨʽʾ ʄʉ-324-8/12 ʥʦʤʽʥʘʣʴʥʦʾ 
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ʧʦʪʫʞʥʦʩʪʽ 2300 ʢɺʪ ʙʝʟ ʤʘʭʦʚʠʢʘ, ʘ ʧʽʩʣʷ ʧʦʜʘʣʴʰʦʾ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʚ 1966 ʨ. ʥʘ 

ʜʚʠʛʫʥ ʩʝʨʽʾ ʄʉ-324-10/12 ʧʦʪʫʞʥʦʩʪʽ 2880 ʢɺʪ. ɺ ʫʤʦʚʘʭ ʩʴʦʛʦʜʝʥʥʷ, ̫ ʢ 

ʧʨʠʚʦʜʥʽ ʜʚʠʛʫʥʠ, ʧʦʯʝʨʛʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʚʽ ʟʘʟʥʘʯʝʥʠʭ ʚʠʱʝ ʩʠʥʭʨʦʥʥʽ 

ʤʘʰʠʥʠ. 

ʆʩʥʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ ʨʦʙʦʪʠ ʘʚʪʦʤʘʪ-ʩʪʘʥʘ ̒  ʚʠʩʦʢʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʘ 

ʘʚʘʨʽʡʥʽʩʪʴ ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ ʛʦʣʦʚʥʦʛʦ ʧʨʠʚʦʜʘ. ʉʝʨʝʜ ʚʠʷʚʣʝʥʠʭ ʧʨʠʯʠʥ: 

ʧʦʛʽʨʰʝʥʥʷ ʪʘ ʧʨʦʙʽʡ ʽʟʦʣʷʮʽʾ ʦʙʤʦʪʢʠ ʷʢʦʨʷ ʚ ʤʽʩʮʽ ʧʝʨʝʭʦʜʫ ʧʨʦʚʦʜʽʚ ʟ ʧʘʟʦʚʦʾ 

ʜʽʣʷʥʢʠ ʚ ʣʦʙʦʚʫ ʯʘʩʪʠʥʫ, ʽ ʨʽʜʰʝ ï ʦʙʤʦʪʢʠ ʟʙʫʜʞʝʥʥʷ. 

ʇʦʧʝʨʝʜʥʽ ʚʠʤʽʨʠ ʨʦʙʦʯʠʭ ʨʝʞʠʤʽʚ ʘʚʪʦʤʘʪ-ʩʪʘʥʘ ʟ ʧʨʠʚʦʜʥʠʤ ʜʚʠʛʫʥʦʤ 

ʄʉ-324-10/12, ̫ʢʽ ʦʪʨʠʤʘʥʽ ʫ ʚʠʛʣʷʜʽ ʦʩʮʠʣʦʛʨʘʤ ʩʪʨʫʤʽʚ ʷʢʦʨʷ ʪʘ ʟʙʫʜʞʝʥʥʷ ̔ 

ʟʘʬʽʢʩʦʚʘʥʽ ʧʨʦʪʷʛʦʤ ʯʘʩʫ ʧʨʦʢʘʪʫ ʟʘʛʦʪʦʚʢʠ (ʜʠʚ. ʨʠʩʫʥʦʢ  1.4) ʚʠʷʚʠʣʠ, ʱʦ ʧʨʠ 

ʚʭʦʜʽ ʟʘʛʦʪʦʚʢʠ ʚ ʢʣʽʪʴ ʤʘʢʩʠʤʘʣʴʥʽ ʩʪʨʫʤʠ ʷʢʦʨʷ ʢʦʨʦʪʢʦʯʘʩʥʦ ʧʝʨʝʚʠʱʫʶʪʴ 

ʥʦʤʽʥʘʣʴʥʝ ʟʥʘʯʝʥʥʷ (ɯʥ=385 ɸ). ɺʦʜʥʦʯʘʩ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ 

ʩʪʨʫʤʫ ʷʢʦʨʷ ʧʽʜ ʯʘʩ ʧʨʦʢʘʪʫ ʥʝ ʧʝʨʝʚʠʱʫʻ ʥʦʤʽʥʘʣʴʥʦʛʦ, ʜʦ ʪʦʛʦ ʞ ʩʠʩʪʝʤʘ 

ʢʝʨʫʚʘʥʥʷ ʟʙʫʜʥʠʢʦʤ ʬʦʨʩʫʻ ʩʪʨʫʤ ʚ ʦʙʤʦʪʮʽ ʟʙʫʜʞʝʥʥʷ, ʱʦ ʧʽʜʚʠʱʫ ̒

ʧʝʨʝʚʘʥʪʘʞʫʚʘʣʴʥʫ ʟʜʘʪʥʽʩʪʴ ʜʚʠʛʫʥʘ. ʆʪʞʝ, ʥʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ ʤʦʞʥʘ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʜʚʠʛʫʥ ʥʝ ʧʝʨʝʚʘʥʪʘʞʝʥʠʡ ʽ ʧʦʪʫʞʥʦʩʪʽ ʮʽʣʢʦʤ ʜʦʩʪʘʪʥʴʦ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʟʘʚʜʘʥʥʷ. 

ʍʘʨʘʢʪʝʨ ʨʦʙʦʪʠ ʧʨʦʢʘʪʥʦʛʦ ʩʪʘʥʘ ʪʘ ʦʪʨʠʤʘʥʽ ʜʘʥʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʮʠʢʣʽʯʥʝ 

ʫʜʘʨʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʚʠʥʠʢʥʝʥʥʷ ʢʦʨʦʪʢʦʯʘʩʥʠʭ ʧʝʨʝʭʽʜʥʠʭ 

ʧʨʦʮʝʩʽʚ (ʘʥʦʨʤʘʣʴʥʽ ʨʝʞʠʤʠ ʨʦʙʦʪʠ) ʚ ʩʠʥʭʨʦʥʥʦʤʫ ʜʚʠʛʫʥʽ (ʉɼ) [22]. ʈʘʟʦʤ ʟ 

ʪʠʤ ʢʦʥʩʪʘʪʫʻʤʦ, ʱʦ ʧʨʦʪʷʛʦʤ ʥʘʢʠʜʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʟʙʫʜʞʝʥʥʷ (ɸʈɿ) ʟʘʙʝʟʧʝʯʫʻ ʩʪʽʡʢʽʩʪʴ ʩʠʥʭʨʦʥʥʦʾ 

ʤʘʰʠʥʠ, ʚʦʜʥʦʯʘʩ ʚʠʢʣʠʢʘʻ ʜʝʷʢʠʡ ʧʝʨʝʭʽʜʥʠʡ ʧʨʦʮʝʩ.  

ɺ̔ ʜʦʤʦ, ʱʦ ʪʨʠʚʘʣʝ ʟʙʽʣʴʰʝʥʥʷ ʩʪʨʫʤʫ ʚ ʦʙʤʦʪʢʘʭ ʝʣʝʢʪʨʠʯʥʠʭ ʤʘʰʠʥ 

ʥʝʙʝʟʧʝʯʥʝ ʩʚʦʻʶ ʪʝʧʣʦʚʦʶ ʪʘ ʤʝʭʘʥʽʯʥʦʶ ʜʽʻʶ. ʇʨʠ ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʘʭ 

ʧʽʜʚʠʱʝʥʥʷ ʩʪʨʫʤʫ ʻ ʢʦʨʦʪʢʦʯʘʩʥʝ, ʦʪʞʝ, ʤʦʞʝ ʨʦʟʛʣʷʜʘʪʠʩʷ ʷʢ ʘʜʽʘʙʘʪʠʯʥʠʡ 

ʧʨʦʮʝʩ. ʊʦʙʪʦ ʪʝʧʣʦ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʟʘ ʯʘʩ ʧʨʦʪʽʢʘʥʥʷ ʟʘʚʠʱʝʥʦʛʦ ʩʪʨʫʤʫ, 

ʧʦʚʥʽʩʪʶ ʧʦʛʣʠʥʘʻʪʴʩʷ ʤʽʜʜʶ, ʽ ʚʽʜʧʦʚʽʜʥʦ ʜʦ [22] ʤʦʞʝ ʙʫʪʠ ʨʦʟʨʘʭʦʚʘʥʝ ʟʘ 

ʨʽʚʥʷʥʥʷʤ 
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 ɝ‮ Ὧ ȟᴈȾ̒ ̆ȟ̋ (1.1) 

ʜʝ Ὦ ʪʘ Ὦ ï ʤʠʪʪʻʚʘ ʪʘ ʧʦʯʘʪʢʦʚʘ ʱʽʣʴʥʦʩʪʽ ʩʪʨʫʤʫ ɸ/ʤʤ2;  

 Ὧ ï ʢʦʝʬʽʮʽʻʥʪ ʌʽʣʴʜʘ.  

ʋ ʜʞʝʨʝʣʘʭ [22, 23] ʟʘʟʥʘʯʝʥʦ, ʱʦ ʰʚʠʜʢʝ ʜʦʜʘʪʢʦʚʝ ʥʘʛʨʽʚʘʥʥʷ ʦʙʤʦʪʦʢ 

ʜʚʠʛʫʥʘ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʙʝʟʧʝʯʥʠʭ ʥʘʩʣʽʜʢʽʚ ʯʝʨʝʟ ʨʽʟʥʽ ʢʦʝʬʽʮʽʻʥʪʠ 

ʨʦʟʰʠʨʝʥʥʷ ʤʽʜʽ, ʽʟʦʣʷʮʽʾ, ʩʪʘʣʽ. ʊʘʢʝ ʨʦʟʰʠʨʝʥʥʷ ʤʦʞʝ ʩʧʨʠʯʠʥʠʪʠ ʧʦʷʚʫ 

ʜʝʬʝʢʪʽʚ ʽʟʦʣʷʮʽʾ, ʷʢ-ʦʪ ʧʝʨʝʪʠʨʘʥʥʷ ʪʘ ʧʦʷʚʘ ʪʨʽʱʠʥ, ʚ ʥʘʩʣʽʜʦʢ ʯʦʛʦ ʚʠʥʠʢʘʻ 

ʝʣʝʢʪʨʠʯʥʠʡ ʧʨʦʙʽʡ. 

ʉʪʨʫʤʠ ʚ ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʘʭ ʩʧʨʠʯʠʥʷʶʪʴ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʽ ʪʘ 

ʤʝʭʘʥʽʯʥʽ ʟʫʩʠʣʣʷ ʷʢ ʫ ʧʘʟʦʚʠʭ, ʪʘʢ ʽ ʦʩʦʙʣʠʚʦ ʚ ʣʦʙʦʚʠʭ ʯʘʩʪʠʥʘʭ ʦʙʤʦʪʢʠ. ɼʣʷ 

ʧʨʠʙʣʠʟʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʜʽʶʯʦʛʦ ʟʫʩʠʣʣʷ ʚ ʣʦʙʦʚʠʭ ʯʘʩʪʠʥʘʭ ʤʦʞʥʘ 

ʩʢʦʨʠʩʪʘʪʠʩʷ ʬʦʨʤʫʣʦʶ:  

 Ὂ
ẗẗẗ ẗ

ȟ̊ (1.2) 

ʜʝ ὰ ï ʜʦʚʞʠʥʘ ʩʪʨʫʤʦʧʨʦʚʽʜʥʦʛʦ ʧʨʦʚʽʜʥʠʢʘ, ʩʤ;  

 Ὥ ï ʩʪʨʫʤ ʚ ʧʨʦʚʽʜʥʠʢʫ, ɸ;  

 Ὠ ï ʚʽʜʩʪʘʥʴ ʤʽʞ ʧʨʦʚʽʜʥʠʢʘʤʠ, ʩʤ; 

  Ὣ ï ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʣʴʥʦʛʦ ʧʘʜʽʥʥʷ, ʤ/ʩ2. 

ɼʣʷ ʪʦʯʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʧʦʪʨʽʙʥʽ ʦʙʤʦʪʫʚʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʤʘʰʠʥʠ, ʷʢʽ 

ʟʘʟʚʠʯʘʡ ʟʘʚʦʜ-ʚʠʨʦʙʥʠʢ ʥʝ ʥʘʜʘʻ. ʇʨʦʪʝ ʩʢʦʨʠʩʪʘʚʰʠʩʴ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ 

ʦʪʨʠʤʘʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʩʪʨʫʤʫ ʷʢʦʨʷ, ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʩʪʫʧʽʥʴ ʟʨʦʩʪʘʥʥʷ ʟʫʩʠʣʣʷ 

ʚ ʣʦʙʦʚʽʡ ʯʘʩʪʠʥʽ ʦʙʤʦʪʢʠ ʧʽʜ ʯʘʩ ʫʜʘʨʥʦʛʦ ʧʨʠʢʣʘʜʝʥʥ ̫ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ɺʽʜʥʦʰʝʥʥʷ ʟʫʩʠʣʴ ʚ ʦʙʤʦʪʮʽ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ Ὂ ̔  ʥʝʨʦʙʦʯʦʛʦ ʭʦʜʫ Ὂ  

ʜʦʨʽʚʥʶʻ ʚʽʜʥʦʰʝʥʥʶ ʢʚʘʜʨʘʪʽʚ ʚʽʜʧʦʚʽʜʥʠʭ ʩʪʨʫʤʽʚ: ʥʘʚʘʥʪʘʞʝʥʥʷ Ὥ 

ʥʝʨʦʙʦʯʦʛʦ ʭʦʜʫ Ὥ  



35 

 Ὧɣ
ẗẗ ẗ ẗẗ

ẗẗ ẗ ẗẗ
Ȣ (1.3) 

ʜʝ Ὥ ï ʩʪʨʫʤ ʚ ʧʨʦʚʽʜʥʠʢʫ ʧʽʩʣʷ ʧʨʠʢʣʘʜʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ, ɸ; 

  Ὥ  ï ʩʪʨʫʤ ʚ ʧʨʦʚʽʜʥʠʢʫ ʜʦ ʧʨʠʢʣʘʜʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʩʪʨʫʤ ʥʝʨʦʙʦʯʦʛʦ 

ʭʦʜʫ, ɸ. 

ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ ʨʠʩʫʥʢʘ 1.4 ʘ, ʧʨʠ ʟʘʭʚʘʪʽ ʟʘʛʦʪʦʚʢʠ ʚʘʣʢʘʤʠ, ʩʪʨʫʤ 

ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ ʟʥʘʯʝʥʥʷ ʥʝʨʦʙʦʯʦʛʦ ʭʦʜʫ 20 ɸ ʜʦ 504 ɸ (ʧʝʨʰʠʡ ʧʨʦʭʽʜ), ʟʫʩʠʣʣʷ 

ʟʨʦʩʪʘʻ ʚ Ὧɣ=635 ʨʘʟʽʚ, ʜʣʷ ʜʨʫʛʦʛʦ ʧʨʦʭʦʜʫ ʩʪʨʫʤ ʟʤʽʥʶʻʪʴʩʷ ʚʽʜ 20 ɸ ʜʦ 391 ɸ ï 

Ὧɣ=382.  

ʉʣʽʜ ʪʘʢʦʞ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʢʦʣʠʚʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʩʪʨʫʤʫ ʧʽʜ ʯʘʩ ʧʨʦʢʘʪʫ, 

ʪʦʙʪʦ ʟʫʩʠʣʣʷ ʧʝʨʽʦʜʠʯʥʦ ʟʨʦʩʪʘʻ ʪʘ ʟʤʝʥʰʫʻʪʴʩʷ ʽ ʧʨʠ ʥʝʱʽʣʴʥʦʤʫ ʢʨʽʧʣʝʥʥʽ 

ʙʘʥʜʘʞʽʚ ʣʦʙʦʚʠʭ ʽ ʢʣʠʥʽʚ ʧʘʟʦʚʠʭ ʯʘʩʪʠʥ ʤʦʞʝ ʩʧʨʠʯʠʥʷʪʠ ʨʫʭ ʧʨʦʚʽʜʥʠʢʽʚ ʽ 

ʩʪʠʨʘʥʥʷ ʽʟʦʣʷʮʽʾ.  

ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʥʘʫʢʦʚʠʭ ʨʦʙʽʪ ʪʘʢʦʞ ʤʦʞʝ ʙʫʪʠ ʦʙˇʨʫʥʪʦʚʘʥʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʦʮʽʥʢʠ ʝʢʦʥʦʤʽʯʥʠʭ ʚʪʨʘʪ ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʨʽʟʥʦʛʦ ʨʦʜʫ ʨʝʤʦʥʪʥʠʭ 

ʨʦʙʽʪ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʚʘʨʪʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʣʽʢʚʽʜʘʮʽʾ ʘʚʘʨʽʡ, ̫ ʢʽ 

ʟʚʝʜʝʥʽ ʫ ʩʧʝʮʽʘʣʴʥʽʡ ʜʦʚʽʜʮ ̔ʢʦʤʧʘʥʽʾ ɯʥʪʝʨʧʘʡʧ ʅʽʢʦ ʊʴʶʙ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʠʭ 

ʜʘʥʠʭ, ʛʦʣʦʚʥʠʡ ʧʨʠʚʦʜ ʘʚʪʦʤʘʪ-ʩʪʘʥʘ ʊʇɸ-350 ʟʘ ʧʝʨʽʦʜ 04.2014 - 02.2025, 

ʙʽʣʴʰʫ ʯʘʩʪʢʫ ʯʘʩʫ ʨʦʙʦʪʠ ʤʝʭʘʥʽʟʤʫ ʚʠʢʦʨʠʩʪʦʚʫʻ ʦʩʥʦʚʥʠʡ ʜʚʠʛʫʥ ʄʉ-324 

10/12 ʧʦʪʫʞʥʦʩʪʽ 2880 ʢɺʪ, ʪʦʙʪʦ 79 %, ʪʦʜʽ ʷʢ ʨʝʟʝʨʚʥʠʡ ʄʉ-324 8/12 

ʧʦʪʫʞʥʦʩʪʽ 2300 ʢɺʪ ʟʘʣʫʯʘʻʪʴʩʷ ʣʠʰʝ ʫ ʚʠʧʘʜʢʘʭ ʨʝʤʦʥʪʫ ʦʩʥʦʚʥʦʛʦ (21 % 

ʯʘʩʫ). ɿʘ ʚʢʘʟʘʥʠʡ ʧʝʨʽʦʜ, ʨʝʤʦʥʪ ʚʠʢʦʥʫʚʘʚʩʷ ʧôʷʪʴ ʨʘʟʽʚ: ʦʩʥʦʚʥʠʡ ʜʚʠʛʫʥ ï 

ʪʨʠʯʽ ʥʘ ʧʣʦʱʘʜʮʽ ʨʝʤʦʥʪʥʠʭ ʦʨʛʘʥʽʟʘʮʽʡ; ʨʝʟʝʨʚʥʠʡ ʜʚʠʛʫʥ ï ʜʚʽʯʽ (ʦʜʠʥ ʥʘ 

ʧʣʦʱʘʜʮʽ ʨʝʤʦʥʪʥʦʾ ʦʨʛʘʥʽʟʘʮʽʾ ʪʘ ʦʜʠʥ ʨʘʟ ʚ ʫʤʦʚʘʭ ʟʘʚʦʜʫ ʙʝʟ ʟʫʧʠʥʢʠ 

ʚʠʨʦʙʥʠʮʪʚʘ). 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʥʘʜʘʥʠʭ ʚʽʜʦʤʦʩʪʝʡ, ʦʜʠʥ ʨʘʟ ʥʘ ʤʽʩʷʮʴ, ʘʙʦ 12 ʨʘʟʽʚ ʥʘ ʨʽʢ, 

ʢʦʤʧʘʥʽ ̫ʚʠʢʦʥʫ ̒ʧʣʘʥʦʚʦ-ʧʦʧʝʨʝʜʞʫʚʘʣʴʥ ̔ʨʝʤʦʥʪʠ (ʇʇʈ) ʊʇɸ-350, ʙʝʟ ʟʘʤʽʥʠ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ. ɼʦ ʧʝʨʝʣʽʢʫ ʇʇʈ ʦʙʦʚôʷʟʢʦʚʦ ʚʭʦʜʷʪʴ ʪʘʢʽ ʚʠʜʠ ʨʦʙʽʪ: ʨʝʚʽʟʽʷ 

ʱʽʪʢʦʚʦʛʦ ʘʧʘʨʘʪʫ, ʧʨʦʜʫʚʘʥʥʷ, ʯʠʱʝʥʥʷ, ʦʛʣʷʜ ʩʪʨʫʤʦʧʨʦʚʽʜʥʠʭ ʯʘʩʪʠʥ, 
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ʦʙʤʦʪʦʢ ʪʘ ʽʟʦʣʷʪʦʨʽʚ, ʚʠʤʽʨʶʚʘʥʥʷ ʦʧʦʨʫ ʽʟʦʣʷʮʽʾ ʢʽʣ ʩʪʘʪʦʨʘ ʪʘ ʨʦʪʦʨʘ, 

ʧʨʦʪʷʛʫʚʘʥʥʷ ʙʦʣʪʦʚʠʭ ʟôʻʜʥʘʥʴ ʪʘ ʢʨʽʧʣʝʥʴ, ʢʦʥʪʨʦʣʴ ʨʽʚʥʷ ʪʘ ʟʘʤʽʥʘ ʤʘʩʪʠʣʘ ʫ 

ʚʘʣʴʥʠʮʷʭ.  

ʅʝʩʠʩʪʝʤʥʠʡ ʭʘʨʘʢʪʝʨ ʢʘʧʽʪʘʣʴʥʠʭ ʨʝʤʦʥʪʽʚ, ʦʜʥʦʯʘʩʥʦ ʟ̔ ʱʦʤʽʩʷʯʥʠʤʠ 

ʇʇʈ, ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʜʦʩʪʘʪʥʶ ʷʢʽʩʪ ɹʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ, ʱʦ ʩʚʦʻʁ  

ʯʝʨʛʦ ,ʁ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʥʘʜʽʡʥʦʩʪ̔ ʧʨʠʚʦʜʘ ʟʘʛʘʣʦʤ, ̔ ̫ʢʘ ʜʦʜʘʪʢʦʚʦ 

ʧʦʩʣʘʙʣʶʻʪʴʩʷ ʚʧʣʠʚʦʤ ʫʜʘʨʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʥʘʚʘʥʪʘʞʝʥʥʷ.  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʜʘʥʠʭ ʩʘʡʪʫ ʄʽʥʬʽʥʫ [24] ʩʪʘʥʦʤ ʥʘ ʯʝʨʚʝʥʴ 2025 ʨ. ʽʥʬʣʷʮʽʷ 

ʩʪʘʥʦʚʠʪʴ 383 %, ʧʦʨʽʚʥʷʥʦ ʟ ʛʨʫʜʥʝʤ 2014 ʨ. (100 %). ʆʪʞʝ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ 

ʜʘʥ̔ ɦʦʜʦ ʱʦʤʽʩʷʯʥʦʛʦ ʨʽʚʥʷ ʽʥʬʣʷʮʽʾ, ʤʦʞʥʘ ʧʨʠʚʝʩʪʠ ʚʘʨʪʽʩʪʴ ʫʩʽʭ ʨʝʤʦʥʪʽʚ ʜʦ 

ʧʦʪʦʯʥʦʛʦ ʧʝʨʽʦʜʫ. 

ɿʘʛʘʣʴʥʘ ʧʨʠʚʝʜʝʥʘ ʚʘʨʪʽʩʪʴ ʟʘ ʚʢʘʟʘʥʠʡ ʧʝʨʽʦʜ ʫ ʟʘʛʘʣʴʥʦʤʫ ʟʨʦʩʣʘ ʚ 2,5 

ʨʘʟʠ ʽ ʩʢʣʘʣʘ 16 645 840 ʛʨʥ. 

ɺʘʨʪʽʩʪʴ ʚʠʢʦʥʘʥʠʭ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ ʦʩʥʦʚʥʦʛʦ ʜʚʠʛʫʥʘ, ʧʦʚôʷʟʘʥʠʭ ʽʟ 

ʟʘʤʽʥʦʶ ʟʘʣʽʟʘ ʪʘ ʦʙʤʦʪʦʢ ʩʪʘʥʦʚʠʪʴ 87 % ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʚʘʨʪʦʩʪʽ, ʨʝʰʪʘ 13 % ï 

ʨʝʤʦʥʪ ʚʘʣʴʥʠʮʴ  ̔ʤʽʩʮʴ ʾʭʥʴʦʾ ʧʦʩʘʜʢʠ, ʝʣʝʤʝʥʪʽʚ ʤʫʬʪʦʚʠʭ ʟôʻʜʥʘʥʴ ʪʦʱʦ. 

ʊʘʙʣʠʮʷ 1.2 ï ʇʨʠʚʝʜʝʥʥʷ ʮʽʥ ʜʦ ʧʦʪʦʯʥʦʛʦ ʧʝʨʽʦʜʫ 

ʇʝʨʽʦʜ % ɯʥʜʝʢʩʫ 

ʽʥʬʣʷʮʽʾ 

ï% ʂʦʝʬʽʮʽʻʥʪ ʧʨʠʚʝʜʝʥʥʷ 

ʮʽʥʠ ʜʦ 06.2025 

ʊʠʧ ʨʝʤʦʥʪʫ 

ʨʦʪʦʨ ʩʪʘʪʦʨ 

12.2014 100 383 3,83   

07.2018 174,2 308,8 3,088 ʂʈ ʉʈ 

04.2020 212,2 270,8 2,708 ʂʈ ʂʈ 

07.2021 233,7 249,3 2,493 ʉʈ ʉʈ 

10.2024 317,5 165,5 1,655 ʃʈ  

02.2025 323,5 159,5 1,595 ʉʈ  

06.2025 383 100 1   

ʂʈ ï ʢʘʧʽʪʘʣʴʥʠʡ ʨʝʤʦʥʪ, ʉʈ ï ʩʝʨʝʜʥʽʡ ʨʝʤʦʥʪ, ʃʈ ï ʣʝʛʢʠʡ ʨʝʤʦʥʪ (ʚ ʫʤʦʚʘʭ 

ʟʘʚʦʜʫ) 

 

ɺʘʨʪʽʩʪʴ ʨʝʤʦʥʪʫ ʟʤʽʥʶʚʘʪʠʤʝʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʨʠʥʢʦʚʠʭ ʮʽʥ ʥʘ 

ʤʘʪʝʨʽʘʣʠ ʪʘ ʨʦʟʤʽʨʫ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ, ʪʦʤʫ ʥʘ ʮʶ ʩʢʣʘʜʦʚʫ ʚʧʣʠʥʫʪʠ 
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ʥʝʤʦʞʣʠʚʦ. ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ MacroTrends [25] ʟʘ ʧʝʨʽʦʜ 07.2018 ï 06.2025 ʩʚʽʪʦʚʘ 

ʮʽʥʘ ʥʘ ʤʽʜʴ ʟʨʦʩʣʘ ʚʜʚʽʯʽ (ʟ $ 2,88/ʬʫʥʪ ʜʦ $ 5,77/ʬʫʥʪ). ɿ ʦʛʣʷʜʫ ʥʘ ʟʥʘʯʥʝ 

ʟʙʽʣʴʰʝʥʥʷ ʢʫʨʩʫ ʚʘʣʶʪ (308,8 %) ʚ ʋʢʨʘʾʥʽ, ʮʝ ʟʨʦʩʪʘʥʥʷ ʱʝ ʚʽʜʯʫʪʥʽʰʝ. ɺʽʜʪʘʢ, 

ʚʘʨʪʽʩʪʴ ʟʘʤʽʥʠ ʦʙʤʦʪʦʢ ʜʚʠʛʫʥʘ ʧʦʩʪʽʡʥʦ ʟʨʦʩʪʘʻ ʣʠʰʝ ʟʘ ʨʘʭʫʥʦʢ ʚʘʨʪʦʩʪʽ 

ʤʘʪʝʨʽʘʣʽʚ. ʇʨʦʪʝ, ʟʤʝʥʰʠʚʰʠ ʚʧʣʠʚ ʫʜʘʨʥʦʛʦ ʧʨʠʢʣʘʜʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʘʣʛʦʨʠʪʤʽʚ ʢʝʨʫʚʘʥʥʷ, ʤʦʞʥʘ ʟʙʽʣʴʰʠʪʠ ʤʽʞʨʝʤʦʥʪʥʠʡ ʪʝʨʤʽʥ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʩʫʪʪʻʚʦ ʟʤʝʥʰʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʢʘʧʽʪʘʣʴʥʽ ʨʝʤʦʥʪʠ ʡ 

ʧʨʦʩʪʦʾ ʦʙʣʘʜʥʘʥʥʷ.  

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 

1. ɺʽʜʥʦʚʣʝʥʥʷ ʧʨʦʤʠʩʣʦʚʦʛʦ ʧʦʪʝʥʮʽʘʣʫ ʪʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ɾʂɻ ʚʠʤʘʛʘʻ 

ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ, ʟʦʢʨʝʤʘ ʢʦʥʩʪʨʫʢʮʽʡʥʦʛʦ ʧʨʦʢʘʪʫ ʪʘ 

ʪʨʫʙ. ʎʝ, ʩʚʦʻʶ ʯʝʨʛʦʶ, ʩʧʨʠʷʪʠʤʝ ʟʘʡʥʷʪʦʩʪʽ ʥʘʩʝʣʝʥʥʷ. 

2. ʇʦʣʽʤʝʨʥʽ ʪʨʫʙʠ, ʟʚʘʞʘʶʯʠ ʥʘ ʩʚʦʾ ʚʣʘʩʪʠʚʦʩʪʽ, ʰʠʨʦʢʦ ʟʘʩʪʦʩʦʚʫʶʪʴ 

ʜʣʷ ʤʝʨʝʞ ʚʦʜʦʧʦʩʪʘʯʘʥʥʷ ʡ ʚʦʜʦʚʽʜʚʝʜʝʥʥʷ ʞʠʪʣʦʚʠʭ ʽ ʢʦʤʫʥʘʣʴʥʠʭ ʙʫʜʽʚʝʣʴ, 

ʧʨʦʪʝ ʾʭʥ ̫ʩʣʘʙʢʘ ʤʝʭʘʥʽʯʥʘ ʡ ʪʝʨʤʽʯʥʘ ʩʪʽʡʢʽʩʪʴ ʦʙʤʝʞʫʻ ʩʬʝʨʠ ʧʨʘʢʪʠʯʥʦʛʦ 

ʟʘʩʪʦʩʫʚʘʥʥʷ.  

3. ʄʝʪʘʣʝʚʽ ʪʨʫʙʠ ʥʝ ʚʪʨʘʯʘʶʪʴ ʩʚʦʻʾ ʘʢʪʫʘʣʴʥʦʩʪʽ ʯʝʨʝʟ ʩʚʦʶ ʚʠʩʦʢʫ 

ʤʽʮʥʽʩʪʴ. ʅʝʜʦʣʽʢʠ ʚ ʢʦʨʦʟʽʡʥʽʡ ʩʪʽʡʢʦʩʪʽ ʚʠʨʽʰʫʶʪʴ ʥʘʥʝʩʝʥʥʷʤ ʧʦʣʽʤʝʨʥʦʛʦ 

ʧʦʢʨʠʪʪʷ ʥʘ ʚʥʫʪʨʽʰʥʶ ʪʘ/ʘʙʦ ʟʦʚʥʽʰʥʶ ʧʦʚʝʨʭʥʶ ʤʝʪʘʣʝʚʠʭ ʪʨʫʙ. 

4. ɿʘʣʝʞʥʦ ʚʽʜ ʚʠʜʫ ʧʨʦʢʘʪʫ ʩʪʘʥʠ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʦʜʠʥ ʚʽʜ ʦʜʥʦʛʦ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ, ʩʢʣʘʜʦʤ ʦʙʣʘʜʥʘʥʥʷ ʡ ʪʝʭʥʦʣʦʛʽʻʶ 

ʚʠʨʦʙʥʠʮʪʚʘ.  

5. ʆʩʦʙʣʠʚʽʩʪʶ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʧʨʠʚʦʜʥʦʛʦ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʨʝʚʝʨʩʠʚʥʠʭ 

ʩʪʘʥʽʚ ʻ ʧʝʨʽʦʜʠʯʥʝ ʧʨʠʢʣʘʜʝʥʥʷ ʫʜʘʨʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʟʫʤʦʚʣʶʻ 

ʢʦʣʠʚʘʥʥʷ ʡ ʧʝʨʝʭʽʜʥʽ ʧʨʦʮʝʩʠ ʚ ʢʽʥʝʤʘʪʠʯʥʽʡ ʩʠʩʪʝʤʽ, ʽ ʚ ʦʙʤʦʪʢʘʭ ʜʚʠʛʫʥʘ. 

ɿʘʭʦʜʠ ʱʦʜʦ ʟʤʝʥʰʝʥʥʷ ʚʧʣʠʚʫ ʤʠʪʪʻʚʦʛʦ ʟʨʦʩʪʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ 

ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʽʡ ʩʠʩʪʝʤʽ ʧʦʢʣʠʢʘʥʽ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʟʘʙʝʟʧʝʯʠʪʠ ʷʢʽʩʥʽ ʩʪʘʙʽʣʴʥʽ 

ʧʦʢʘʟʥʠʢʠ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʧʨʦʢʘʪʢʠ, ʘ ʟ ʽʥʰʦʛʦ ï ʟʘʭʠʩʪʠʪʠ ʤʝʭʘʥʽʯʥʝ ʡ 
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ʝʣʝʢʪʨʠʯʥʝ ʦʙʣʘʜʥʘʥʥʷ ʚʽʜ ʥʘʜʤʽʨʥʠʭ ʧʽʢʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥʴ, ʧʦʜʦʚʞʫʶʯʠ 

ʤʽʞʨʝʤʦʥʪʥʽ ʧʝʨʽʦʜʠ. 

6. ʍʘʨʘʢʪʝʨʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʘʚʪʦʤʘʪ-ʩʪʘʥʽʚ ʟ ʙʘʛʘʪʦʢʘʣʽʙʝʨʥʦʶ ʢʣʽʪʪʶ ̒  

ʰʚʠʜʢʽʩʥʝ ʧʝʨʝʥʘʣʘʰʪʫʚʘʥʥʷ ʚʠʨʦʙʥʠʮʪʚʘ ʦʜʥʦʛʦ ʪʠʧʫ ʪʨʫʙ ʥʘ ʽʥʰʠʡ, ʱʦ 

ʚʠʟʥʘʯʘʻ ʾʭ ʷʢ ʚʠʩʦʢʦʝʬʝʢʪʠʚʥ ̔ʟʘ ʫʤʦʚʠ ʚʠʧʫʩʢʫ ʤʘʣʠʭ ʧʘʨʪʽʡ ʪʨʫʙ. 

7. ʉʫʯʘʩʥʽ ʪʨʫʙʦʧʨʦʢʘʪʥʽ ʘʚʪʦʤʘʪ-ʩʪʘʥʠ, ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʧʦʧʝʨʝʜʥʽʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʟʥʘʯʥʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʧʦʪʫʞʥʦʩʪʽ ʛʦʣʦʚʥʠʭ ʜʚʠʛʫʥʽʚ, ʱʦ ʟʫʤʦʚʣʝʥʦ 

ʩʫʪʪʻʚʦʶ ̔ ʥʪʝʥʩʠʬʽʢʘʮʽʻʶ ʨʦʙʦʪʠ ʘʛʨʝʛʘʪʽʚ, ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʙʽʣʴʰ ʚʠʩʦʢʠʭ 

ʰʚʠʜʢʦʩʪʝʡ ʧʨʦʢʘʪʢʠ ʪʘ ʧʝʨʝʭʦʜʦʤ ʚʽʜ ʪʨʠʧʨʦʭʽʜʥʦʾ ʜʦ ʜʚʦʧʨʦʭʽʜʥʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʧʨʦʰʠʚʢʠ ʛʽʣʴʟʠ.  

8. ʅʘ ʷʢʽʩʪʴ ʛʦʪʦʚʦʾ ʧʨʦʜʫʢʮʽʾ ʪʨʫʙʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʚʧʣʠʚʘʻ ʩʫʢʫʧʥʽʩʪʴ 

ʯʠʥʥʠʢʽʚ: ʷʢʽʩʪʴ ʚʭʽʜʥʦʛʦ ʤʝʪʘʣʫ ʟʘʛʦʪʦʚʢʠ; ʪʦʯʥʽʩʪʴ ʥʘʣʘʰʪʫʚʘʥʥʷ ʦʩʥʦʚʥʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ; ʩʪʫʧʽʥʴ ʟʥʦʩʫ ̔ʥʩʪʨʫʤʝʥʪʽʚ; ʜʦʪʨʠʤʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, 

ʷʢ-ʪʦ ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʛʦʪʦʚʢʠ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʬʦʨʤʫʚʘʥʥʷ, ʨʝʞʠʤʠ ʜʝʬʦʨʤʘʮʽʾ ʪʘ 

ʰʚʠʜʢʽʩʥʽ ʨʝʞʠʤʠ. ɺʠʭʦʜʷʯʠ ʽʟ ʦʪʨʠʤʘʥʦʛʦ ʚʠʩʥʦʚʢʫ ʷʢʽʩʪʴ ʧʨʦʜʫʢʮʽʾ ʧʨʦʢʘʪʢʠ 

ʟ ʙʦʢʫ ʛʦʣʦʚʥʦʛʦ ʧʨʠʚʦʜʘ ʤʦʞʝ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʘ ʜʚʦʤʘ ʧʦʢʘʟʥʠʢʘʤʠ ï 

ʩʪʘʙʽʣʴʥʽʩʪʶ ʰʚʠʜʢʦʩʪʽ ʧʨʦʢʘʪʢʠ, ʱʦ ʻ ʭʘʨʘʢʪʝʨʥʠʤ ʜʣʷ ʩʠʥʭʨʦʥʥʠʭ ʜʚʠʛʫʥʽʚ ʪʘ 

ʫʤʦʚʘʤʠ ʛʘʨʘʥʪʦʚʘʥʦʛʦ ʚʪʷʛʥʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʫ ʚʘʣʢʠ. 

9. ʆʩʥʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʪʦʤʘʪ-ʩʪʘʥʘ ̒  ʧʝʨʽʦʜʠʯʥʘ 

ʚʽʜʤʦʚʘ ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ ʛʦʣʦʚʥʦʛʦ ʧʨʠʚʦʜʘ. ʉʝʨʝʜ ʚʠʷʚʣʝʥʠʭ ʧʨʠʯʠʥ: 

ʧʦʛʽʨʰʝʥʥʷ ʪʘ ʧʨʦʙʽʡ ʽʟʦʣʷʮʽʾ ʦʙʤʦʪʢʠ ʩʪʘʪʦʨʘ. ɼʦʜʘʪʢʦʚʦ ʧʨʦʚʝʜʝʥʦ ʦʮʽʥʢʫ 

ʚʘʨʪʦʩʪʽ ʨʝʤʦʥʪʥʠʭ ʨʦʙʽʪ, ʷʢʘ ʥʘʦʯʥʦ ʜʦʚʝʣʘ ʙʝʟʫʤʦʚʥʫ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ 

ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʟʘʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʾ ʩʠʩʪʝʤʠ 

ʘʚʪʦʤʘʪ-ʩʪʘʥʘ ʊʇɸ-350. 
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ʈʆɿɼɯʃ 2 

ɺʀɿʅɸʏɽʅʅʗ ʌɸʂʊʀʏʅʀʍ ʇʈʀʏʀʅ ɸɺɸʈɯʁʅʆʉʊɯ 

ʉʀʅʍʈʆʅʅʆɻʆ ʇʈʀɺʆɼɸ ɸɺʊʆʄɸʊ-ʉʊɸʅɸ ʊʇɸ-350 

2.1 ɿʘʛʘʣʴʥʽ ʚʽʜʦʤʦʩʪʽ 

ʆʩʦʙʣʠʚʽʩʪʶ ʚʠʢʦʥʘʥʥʷ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʻ ʪʝ, ʱʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʟʜʽʡʩʥʶʚʘʣʠʩ̫ ʥʘ ʨʝʘʣʴʥʦʤʫ ʚʠʨʦʙʥʠʯʦʤʫ ʘʚʪʦʤʘʪ-ʩʪʘʥʽ ʊʇɸ-350 ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʊʆɺ çɯʥʪʝʨʧʘʡʧ ʅʽʢʦ ʊʴʶʙè ʤ. ʅʽʢʦʧʦʣʴ [26]. ɽʪʘʧ ʧʨʦʤʠʩʣʦʚʦ-

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʧʦʰʫʢʽʚ ʧʨʠʯʠʥ ʘʚʘʨʽʡʥʦʩʪʽ ʚʠʤʘʛʘʚ ʟʜʽʡʩʥʝʥʥʷ ʧʝʨʚʠʥʥʠʭ 

ʚʠʤʽʨʶʚʘʥʴ ʥʘ ʜʽʶʯʦʤʫ ʦʙôʻʢʪʽ, ʜʝ ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʫʩʢʣʘʜʥʝʥʦ ʯʝʨʝʟ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʟʛʦʜʞʝʥʥʷ ʦʜʥʦʯʘʩʥʦʛʦ ʚʝʜʝʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʽ 

ʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʧʨʠʻʜʥʘʥʥʷ ʚʠʤʽʨʶʚʘʣʴʥʠʭ ʧʨʠʣʘʜʽʚ ʬʽʢʩʘʮʽʾ ʧʦʪʦʯʥʠʭ 

ʚʝʣʠʯʠʥ ʫ ʩʭʝʤʽ ʧʨʠʚʦʜʥʦʛʦ ʚʠʩʦʢʦʚʦʣʴʪʥʦʛʦ ʝʣʝʢʪʨʠʯʥʦʛʦ ʜʚʠʛʫʥʘ. 

ʗʢ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʦʩʥʦʚʥʠʤʠ ʧʨʠʯʠʥʘʤʠ ʚʧʣʠʚʫ ʥʘ ʘʚʘʨʽʡʥʽʩʪʴ 

ʛʦʣʦʚʥʦʛʦ ʧʨʠʚʦʜʘ ʘʚʪʦʤʘʪ-ʩʪʘʥʘ ʊʇɸ-350 ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʢʘʟʥʠʢʠ ʪʝʧʣʦʚʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʜʠʥʘʤʽʯʥʠʭ ʟʫʩʠʣʴ ʚ ʦʙʤʦʪʢʘʭ ʧʨʠʚʽʜʥʦʛʦ ʜʚʠʛʫʥʘ [26, 27, 23]. 

ɿʘʟʚʠʯʘʡ ʬʘʢʪʠʯʥʠʡ ʨʽʚʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʪʘʢʦʛʦ ʪʠʧʫ ʤʦʞʝ ʙʫʪʠ ʟʘʬʽʢʩʦʚʘʥʠʡ 

ʥʝʧʨʷʤʠʤ ʯʠʥʦʤ, ʽ ʷʢ ʟʛʘʜʫʚʘʣʦʩʴ ʚ ʧ. 1.3, ʚʠʥʷʪʢʦʚʦ ʯʝʨʝʟ ʚʠʤʽʨ ʩʪʨʫʤʽʚ, ʥʘʧʨʫʛ 

ʪʘ ʧʦʪʫʞʥʦʩʪʽ, ʚʽʜʧʦʚʽʜʥʦ, ʚ ̫ ʢʽʨʥʠʭ ʪʘ ʽʥʜʫʢʪʦʨʥʠʭ ʦʙʤʦʪʢʘʭ ʩʠʥʭʨʦʥʥʦ ʾ

ʤʘʰʠʥʠ. ʂʨʽʤ ʪʦʛʦ, ʪʝʭʥʦʣʦʛʽʷ ʨʦʙʦʪʠ ʧʨʠʚʦʜʘ ʧʨʦʢʘʪʥʦʾ ʢʣʽʪʽ ʧʝʨʝʜʙʘʯʘʻ 

ʧʝʨʽʦʜʠʯʥʽ, ʜʦʩʠʪʴ ʰʚʠʜʢʽ ʧʝʨʝʭʽʜʥʽ ʧʨʦʮʝʩʠ, ʷʢʽ ʟʚʠʯʘʡʥʠʤʠ ʧʨʠʣʘʜʘʤʠ 

ʢʦʥʪʨʦʣʶ ʩʝʨʝʜʥʴʦʾ ʘʙʦ ʜʽʶʯʦʾ ʝʣʝʢʪʨʠʯʥʦʾ ʚʝʣʠʯʠʥʠ ʟʜʽʡʩʥʠʪʠ ʥʝ ʤʦʞʣʠʚʦ. 

ʊʦʤʫ ʜʣʷ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʽ ʚʠʢʦʨʠʩʪʘʥʦ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʡ 

ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʢʦʤʧʣʝʢʩ ʉʂʇɽʇ 2.2 [28], ʷʢʠʡ ʻ ʨʦʟʨʦʙʢʦʶ ʊʆɺ ʅɺʇ çʎʝʥʪʨ 

ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠè (ʤ. ɼʥʽʧʨʦ). ɼʦ ʪʦʛʦ ʞ ʜʦʩʣʽʜʥʽ ʨʦʙʦʪʠ 

ʚʠʢʦʥʫʚʘʣʠʩʴ ʟʘ ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʦʶ ʧʨʦʛʨʘʤʦʶ, ʷʢʦʶ ʢʦʨʠʩʪʫʶʪʴʩʷ ʪʝʭʥʽʯʥʽ 

ʧʽʜʧʨʠʻʤʩʪʚʘ ʟ ʧʘʩʧʦʨʪʠʟʘʮʽʾ ʝʣʝʢʪʨʠʯʥʠʭ ʜʚʠʛʫʥʽʚ [29], ʱʦ ʛʘʨʘʥʪʫʻ ʜʦʩʪʘʪʥʽʡ 

ʨʽʚʝʥ ɹʜʦʩʪʦʚʽʨʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 
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2.2 ʆʙʦʚôʷʟʢʦʚʽ ʬʘʢʪʦʨʠ ʪʝʩʪʫʚʘʥʥʷ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʅʘʷʚʥʽʩʪʴ ʟʥʘʯʥʠʭ ʜʠʥʘʤʽʯʥʠʭ ʟʫʩʠʣʴ ʥʘʩʘʤʧʝʨʝʜ ʚ ʷʢʽʨʥʠʭ ʦʙʤʦʪʢʘʭ 

ʩʠʥʭʨʦʥʥʦʛʦ ʧʨʠʚʽʜʥʦʛʦ ʜʚʠʛʫʥʘ ʘʚʪʦʤʘʪ-ʩʪʘʥʘ, ʷʢ ʟʘʟʥʘʯʘʣʦʩʴ ʚ ʧ. 1.3, ʟʘʣʝʞʘʪʴ 

ʚʽʜ ʨʽʚʥʷ ʩʪʨʫʤʽʚ ʘʙʦ ʚʽʜ ʾʭʥʴʦʾ ʟʤʽʥʠ ʚ ʦʙʤʦʪʢʘʭ. ɻʽʧʦʪʝʟʘ ʱʦʜʦ ʧʨʠʯʠʥʠ 

ʨʫʡʥʫʚʘʥʥʷ ʝʣʝʢʪʨʠʯʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ ʩʠʥʭʨʦʥʥʦʾ ʤʘʰʠʥʠ, ʚʣʘʩʥʝ, 

ʥʘ ʮʴʦʤʫ ʽ ʙʘʟʫʻʪʴʩʷ. ʊʦʤʫ ʟʘʜʘʯʝʶ ʮʴʦʛʦ ʝʪʘʧʫ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ 

ʜʚʠʛʫʥʘ, ʷʢʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʧʝʨʝʭʽʜʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʜʝ ʚʽʜʙʫʚʘʶʪʴʩʷ 

ʢʦʣʠʚʘʥʥʷ ʩʪʨʫʤʽʚ.  

ʈʦʟʛʣʷʥʝʤʦ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʫ ʩʠʩʪʝʤʫ ʛʦʣʦʚʥʦʛʦ ʧʨʠʚʦʜʘ ʘʚʪʦʤʘʪ-ʩʪʘʥʘ 

ʊʇɸ-350 ʟ ʜʚʠʛʫʥʦʤ ʧʦʪʫʞʥʽʩʪʶ 2880 ʢɺʪ, ʩʪʦʩʦʚʥʦ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ, ʜʝ ʚʽʜʙʫʚʘʶʪʴʩʷ ʢʦʣʠʚʘʥʥʷ ʩʪʨʫʤʽʚ. ʉʝʨʝʜ ʪʘʢʠʭ ʨʝʞʠʤʽʚ ʥʘʩʘʤʧʝʨʝʜ 

ʩʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ: ʨʝʞʠʤ ʟʘʧʫʩʢʫ, ʚʭʦʜʞʝʥʥʷ ʜʚʠʛʫʥʘ ʫ ʩʠʥʭʨʦʥʽʟʤ, ʧʨʦʮʝʩ 

ʥʘʢʠʜʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ʢʦʥʪʨʦʣʝʤ ʥʘ ʩʪʽʡʢʽʩʪʴ ʘʙʦ ʧʨʦʮʝʩʫ ʚʠʧʘʜʽʥʥʷ ʤʘʰʠʥʠ ʽʟ 

ʩʠʥʭʨʦʥʽʟʤʫ, ʨʝʞʠʤʠ ʨʝʛʫʣʶʚʘʥʥʷ ʩʠʩʪʝʤʠ ʟʙʫʜʞʝʥʥʷ ʽ, ʟʨʝʰʪʦʶ, ʦʮʽʥʠʪʠ 

ʢʽʣʴʢʽʩʥʠʡ ʨʽʚʝʥʴ ʟʫʩʠʣʴ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʚʥʘʩʣʽʜʦʢ ʢʦʣʠʚʘʥʥʷ ʩʪʨʫʤʽʚ. 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʪʘ ʚʠʤʽʨʶʚʘʥʴ ʝʣʝʢʪʨʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, 

ʦʪʨʠʤʘʥʠʭ ʧʽʜ ʯʘʩ ʧʫʩʢʫ ʪʘ ʚ ʨʝʞʠʤʘʭ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʙʫʜʝ ʩʬʦʨʤʫʣʴʦʚʘʥʦ 

ʦʩʪʘʪʦʯʥʽ ʚʠʩʥʦʚʢʠ ʱʦʜʦ ʬʘʢʪʠʯʥʠʭ ʧʨʠʯʠʥ ʘʚʘʨʽʡʥʦʩʪʽ ʛʦʣʦʚʥʦʛʦ ʧʨʠʚʦʜʘ 

ʘʚʪʦʤʘʪ-ʩʪʘʥʘ ʊʇɸ-350, ʘ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʦ ʢʦʥʪʨʜʽʾ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʽ 

ʟʘʩʦʙʘʤʠ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʩʠʥʭʨʦʥʥʦʛʦ ʧʨʠʚʦʜʘ. 

2.3 ʊʝʭʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʦʙôʻʢʪʘ ʜʦʩʣʽʜʞʝʥʴ 

ʂʦʥʩʪʨʫʢʮʽʷ ʤʝʭʘʥʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʧʨʦʢʘʪʥʦʾ ʢʣʽʪʽ ʘʚʪʦʤʘʪ-ʩʪʘʥʘ ʊʇɸ-350 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʽʥʝʤʘʪʠʯʥʦʶ ʩʭʝʤʦʶ (ʜʠʚ. ʨʠʩʫʥʦʢ  2.1), ʘ ʾʾ ʢʽʣʴʢʽʩʥʽ ʧʘʨʘʤʝʪʨʠ 

ʟʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮ ʁ2.1. 
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ʈʠʩʫʥʦʢ 2.1 ï ʂʽʥʝʤʘʪʠʢʘ ʘʚʪʦʤʘʪ-ʩʪʘʥʘ 

ʊʘʙʣʠʮʷ 2.1 ï ʇʘʨʘʤʝʪʨʠ ʤʝʭʘʥʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ  ʩʪʘʥʘ 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʥʷ 

ʂʂɼ ʰʧʠʥʜʝʣʽʚ 0,97 

ʂʂɼ ʰʝʩʪʝʨʝʥʥʦʾ ʢʣʽʪʽ 0,93 

ʂʂɼ ʨʝʜʫʢʪʦʨʘ 0,95 

ʂʂɼ ʤʫʬʪʠ 0,99 

ʇʝʨʝʜʘʚʘʣʴʥʝ ʚʽʜʥʦʰʝʥʥʷ ʨʝʜʫʢʪʦʨʘ 4,98 

ʄʦʤʝʥʪ ʽʥʝʨʮʽʾ ʨʝʜʫʢʪʦʨʘ, ʢʛcĿʤĿʩ2 262,5 

 ʪʠʭʦʭʽʜʥʠʡ ʰʚʠʜʢʦʭʽʜʥʠʡ 

ʄʦʤʝʥʪ ʚʘʣʫ, ʢʛĿʤ2 12264,36 800 

ʐʚʠʜʢʽʩʪʴ ʚʘʣʫ, ʦʙ/ʭʚ 100,4 500 

ɼʽʘʤʝʪʨ ʚʘʣʫ, ʤʤ 240 270 

ɼʽʘʤʝʪʨ ʰʝʩʪʝʨʥʽ, ʤʤ 2370 535 

ʉʧʦʣʫʯʥʘ ʤʫʬʪʘ, ʚʩʪʘʥʦʚʣʝʥʘ ʥʘ ʚʠʭʦʜʽ ʨʝʜʫʢʪʦʨʘ 

ʊʠʧ ʤʫʬʪʠ ʯ. 4692 ʉɹ 

ɾʦʨʩʪʢʽʩʪʴ ʧʨʫʞʥʠʭ ʝʣʝʤʝʥʪʽʚ ð 

ʄʦʤʝʥʪ ʽʥʝʨʮʽʾ, ʢʛĿʤ2 1633,36 

ʜʚʠʛʫʥ ʨʝʜʫʢʪʦʨ

ʰʝʩʪʝʨʝʥʥʘ

ʢʣʽʪʴ

ʚʘʣʢʠ
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ɽʣʝʢʪʨʠʯʥʘ ʩʢʣʘʜʦʚʘ ʩʪʘʥʘ ʤʽʩʪʠʪʴ ʛʦʣʦʚʥʠʡ ʧʨʠʚʦʜ ï ʦʩʥʦʚʥʠʡ ï ʄʉ-324-

10/12 ʪʘ ʨʝʟʝʨʚʥʠʡ ï ʄʉ-324-8/12. ɰʭ ʧʘʩʧʦʨʪʥʽ ʜʘʥʽ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮʽ 2.2. 

ʊʘʙʣʠʮʷ 2.2 ï ʇʘʨʘʤʝʪʨʠ ʧʨʠʚʦʜʥʠʭ ʜʚʠʛʫʥʽʚ ʘʚʪʦʤʘʪ-ʩʪʘʥʘ 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʥʷ 

ʊʠʧ ʜʚʠʛʫʥʘ ʄʉ-324-10/12 ʄʉ-324-8/12 

ʅʦʤʽʥʘʣʴʥʘ ʥʘʧʨʫʛʘ, ɺ 6000 6000 

ʅʦʤʽʥʘʣʴʥʠʡ ʩʪʨʫʤ ʩʪʘʪʦʨʘ, ɸ 385 290 

ʅʦʤʽʥʘʣʴʥʘ ʘʢʪʠʚʥʘ ʧʦʪʫʞʥʽʩʪʴ, ʢɺʪ 2880 2300 

ʅʦʤʽʥʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ, ʦʙ/ʭʚ 500 500 

ʏʠʩʣʦ ʧʘʨ ʧʦʣʶʩʽʚ 6 6 

ʂʂɼ, % 92 95,3 

cos ű 0,75 0,8 

ʂʨʘʪʥʽʩʪʴ ʄʧʫʩʢ/ʄʥʦʤ 1,2 0,7 

ʂʨʘʪʥʽʩʪʴ ʄʤʘʢʩ/ʄʥʦʤ 2,5 2,4 

ʂʨʘʪʥʽʩʪʴ Iʧʫʩʢ/Iʥʦʤ 3,5 3,7 

ʅʦʤʽʥʘʣʴʥʘ ʥʘʧʨʫʛʘ ʟʙʫʜʞʝʥʥʷ, ɺ 68 75 

ʄʘʢʩʠʤʘʣʴʥʘ ʥʘʧʨʫʛʘ ʟʙʫʜʞʝʥʥʷ, ɺ 90 90 

ʅʦʤʽʥʘʣʴʥʠʡ ʩʪʨʫʤ ʟʙʫʜʞʝʥʥʷ, ɸ 310 340 

ʄʦʤʝʥʪ ʽʥʝʨʮʽʾ ʜʚʠʛʫʥʘ, ʢʛĿʤ2 1300 1030 

 

2.4 ɼʦʩʣʽʜʞʝʥʥʷ ʨʦʙʦʪʠ ʚʭʽʜʥʦʾ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʾ ʩʠʩʪʝʤʠ 

2.4.1 ʆʮʽʥʢʘ ʨʝʞʠʤʫ ʧʫʩʢʫ 

ɼʦʩʣʽʜʞʝʥʥʷ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʛʦʣʦʚʥʦʛʦ ʧʨʠʚʦʜʘ ʩʪʘʥʘ ʟʜʽʡʩʥʶʚʘʣʠʩ ɹ

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʚʠʨʦʙʥʠʮʪʚʽ (ʊʇʎ2 ʉɼ ʘʚʪʦʤʘʪ-ʩʪʘʥʘ, N724) ʟʘ ʨʦʟʨʦʙʣʝʥʦʶ 

ʧʨʦʛʨʘʤʦʶ [29]. ɼʣʷ ʨʝʻʩʪʨʘʮʽʾ ʬʘʢʪʠʯʥʠʭ ʜʘʥʠʭ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʩʠʩʪʝʤʫ 

ʢʦʥʪʨʦʣʶ ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʢʪʨʦʧʨʠʚʦʜʘ (ʉʂʇɽʇ), ʷʢʫ ʨʦʟʨʦʙʣʝʥʦ, ʩʧʨʦʢ̒ʪʦʚʘʥʦ ʽ 

ʚʠʛʦʪʦʚʣʝʥʦ ʊʆɺ ʅɺʇ çʎʝʥʪʨ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʾ ʜʽʘʛʥʦʩʪʠʢʠè. ɰʾ ʢʦʥʩʪʨʫʢʮʽʷ 

ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʤʦʜʫʣʷ ʘʥʘʣʦʛʦ-ʮʠʬʨʦʚʦʛʦ ʧʝʨʝʪʚʦʨʝʥʥʷ, ʙʣʦʢʽʚ ʛʘʣʴʚʘʥʽʯʥʦʾ 
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ʨʦʟʚô̫ ʟʢʠ ʪʘ ʜʘʚʘʯʽʚ ʝʣʝʢʪʨʠʯʥʠʭ ʚʝʣʠʯʠʥ (ʩʪʨʫʤʽʚ ʽ ʥʘʧʨʫʛ). ʉʭʝʤʘ ʝʣʝʢʪʨʠʯʥʠʭ 

ʧʨʠʻʜʥʘʥʴ ʢʦʤʧʣʝʢʩʫ ʉʂʇɽʇ ʜʦ ʦʙôʻʢʪʘ ʜʦʩʣʽʜʞʝʥʴ ʟʦʙʨʘʞʝʥʘ ʥʘ ʨʠʩʫʥʢʫ 2.2.  

 

ʈʠʩʫʥʦʢ 2.2 ï ʉʭʝʤʘ ʧʽʜôʻʜʥʘʥʥʷ ʜʘʪʯʠʢʽʚ ʜʦ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʢʦʤʧʣʝʢʩʫ 

ʉʂʇɽʇ ʚ ʩʠʩʪʝʤʫ ʢʝʨʫʚʘʥʥʷ ʟ ʧʨʠʚʦʜʥʠʤ ʩʠʥʭʨʦʥʥʠʤ ʝʣʝʢʪʨʦʜʚʠʛʫʥʦʤ 

ʥʘʧʨʫʛʦʶ 6 (10) ʢɺ 

ʇ̔ ʜ ʯʘʩ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʢʦʥʪʨʦʣʶʚʘʣʠʩʷ: 

- ʥʘʧʨʫʛʘ ʷʢʦʨʷ US; 

- ʩʪʨʫʤ ʷʢʦʨʷ IS; 

- ʥʘʧʨʫʛʘ ʟʙʫʜʞʝʥʥʷ Uf; 

- ʩʪʨʫʤ ʟʙʫʜʞʝʥʥʷ If. 
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ʇʘʨʘʤʝʪʨʠ ʨʝʘʣʴʥʦʛʦ ʟʘʧʫʩʢʫ ʧʨʠʚʦʜʥʦʛʦ ʜʚʠʛʫʥʘ ʄʉ-324-10/12 

(2880 ʢɺʪ) ʟʦʙʨʘʞʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 2.3. ɼʣʷ ʟʨʫʯʥʦʩʪʽ ʚʩʽ ʟʥʷʪʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʧʦʜʘʥʦ ʚ ʦʜʥʽʡ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ, ʘ ʚʠʤʽʨ ʩʠʛʥʘʣʽʚ ʧʨʝʜʩʪʘʚʣʝʥʦ ʫ ʚʽʜʥʦʩʥʠʭ 

ʦʜʠʥʠʮʷʭ, ʜʝ ʟʘ ʙʘʟʦʚʽ ʚʝʣʠʯʠʥʠ ʧʨʠʡʥʷʪʽ ʚʽʜʧʦʚʽʜʥʽ ʥʦʤʽʥʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ 

ʜʚʠʛʫʥʘ. 

 

ɯ1 ï ʜʽʶʯʠʡ ʩʪʨʫʤ ʷʢʦʨʷ;  ɯf, Uf ï ʥʘʧʨʫʛʘ ʽ ʩʪʨʫʤ ʟʙʫʜʞʝʥʥʷ. 

ʈʠʩʫʥʦʢ 2.3 ï ʇʫʩʢ ʪʘ ʦʜʠʥ ʧʨʦʭʽʜ ʟʘʛʦʪʦʚʢʠ ʧʦʚʟ ʧʨʦʢʘʪʥʫ ʢʣʽʪʴ 

ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ ʧʽʜ ʯʘʩ ʟʘʧʫʩʢʫ ï 1887 ɸ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ 

ʧʨʠʙʣʠʟʥʦ ʧô̫ ʪʠʢʨʘʪʥʦʤʫ ʥʦʤʽʥʘʣʴʥʦʤʫ ʟʥʘʯʝʥʥ.ʁ ʈʦʟʛʽʥ ʜʚʠʛʫʥʘ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʨʠ ʩʪʨʫʤʽ ʙʣʠʟʴʢʦ 1500 ɸ (3,8 ʥʦʤʽʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ). ʊʨʠʚʘʣʽʩʪʴ ʚʠʭʦʜʫ ʥʘ 

ʧʽʜʩʠʥʭʨʦʥʥʠʡ ʨʝʞʠʤ ʥʝ ʧʝʨʝʚʠʱʫʻ 4 ʩʝʢ. ʇʨʦʮʝʩ ʩʠʥʭʨʦʥʽʟʘʮʽʾ ʜʝʱʦ 

ʟʘʪʷʛʥʫʪʠʡ (2 ʩʝʢʫʥʜʠ), ʦʩʢʽʣʴʢʠ ʩʠʩʪʝʤʘ ʟʙʫʜʞʝʥʥʷ ʦʯʽʢʫʻ ʩʧʨʠʷʪʣʠʚʠʭ ʫʤʦʚ 

ʧʦʜʘʯʽ ʟʙʫʜʞʝʥʥʷ ʚ ʢʦʣʦ ʨʦʪʦʨʘ ʜʚʠʛʫʥʘ. 

ʇʘʨʘʤʝʪʨʠ ʧʫʩʢʫ ʻ ʮʽʣʢʦʤ ʟʘʜʦʚʽʣʴʥʠʤʠ ʜʣʷ ʩʠʥʭʨʦʥʥʠʭ ʜʚʠʛʫʥʽʚ ʪʘʢʦʛʦ 

ʢʣʘʩʫ ʪʘ ʧʦʪʫʞʥʦʩʪʽ [30, 31]. 

2.4.2 ɽʥʝʨʛʝʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʧʨʠʚʦʜʥʦʛʦ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ 

ʐʪʘʪʥʠʡ ʨʝʞʠʤ ʨʦʙʦʪʠ ʝʣʝʢʪʨʦʧʨʠʚʦʜʘ ʘʚʪʦʤʘʪ-ʩʪʘʥʘ ʦʮʽʥʶʚʘʚʩʷ ʥʘ 

ʦʩʥʦʚʽ ʝʥʝʨʛʝʪʠʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʄʝʪʘ ʧʦʩʪʘʚʣʝʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ï ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʜʣʷ ʥʝʧʨʷʤʦʾ ʦʮʽʥʢʠ ʟʫʩʠʣʴ ʫ ʤʝʭʘʥʽʯʥʽʡ ʩʠʩʪʝʤʽ ʧʽʜ ʯʘʩ 

ʫʜʘʨʥʦʛʦ ʧʨʠʢʣʘʜʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ. 
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ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʫ (ʜʠʚ. ʨʠʩʫʥʦʢ 2.4) ʦʪʨʠʤʘʥʽ ʧʨʦʪʷʛʦʤ ʦʜʥʦʛʦ 

ʧʨʦʭʦʜʫ ʟʘʛʦʪʦʚʢʠ ʪʨʫʙʠ ʟʦʚʥʽʰʥʴʦʛʦ ʜʽʘʤʝʪʨʫ 219 ʤʤ, ʪʦʚʱʠʥʠ ʩʪʽʥʢʠ ï 8 ʤʤ ʽ 

ʤʘʨʢʠ ʩʪʘʣʽ ï ʩʪ.20. 

 

ʘ) ɯ1 ï ʤʠʪʪʻʚʠʡ ʩʪʨʫʤ ʷʢʦʨʷ; ʙ) ɯf, Uf ï ʥʘʧʨʫʛʘ ʽ ʩʪʨʫʤ ʟʙʫʜʞʝʥʥʷ 

ʈʠʩʫʥʦʢ 2.4 ï ʇʨʦʮʝʩ ʦʜʠʥʠʯʥʦʛʦ ʧʨʦʭʦʜʫ ʟʘʛʦʪʦʚʢʠ ʢʨʽʟʴ ʚʘʣʢʠ  

ɼʦ ʧʦʜʘʯʽ ʟʘʛʦʪʦʚʢʠ ʫ ʚʘʣʢʠ ʩʪʨʫʤ ʥʝʨʦʙʦʯʦʛʦ ʭʦʜʫ ʷʢʦʨʷ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ 

ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 12 ɸ. ʇʽʜ ʜʽʻʶ ʤʦʤʝʥʪʫ ʦʧʦʨʫ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʩʪʨʫʤʫ 

ʷʢʦʨʷ, ʥʘ ʱʦ ʨʝʘʛʫʻ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʟʙʫʜʥʠʢʦʤ ï ʧʦʯʠʥʘʻʪʴʩʷ ʟʨʦʩʪʘʥʥʷ 

ʩʪʨʫʤʫ ʟʙʫʜʞʝʥʥʷ. 

ʅʘʚʘʥʪʘʞʫʚʘʣʴʥʘ ʟʜʘʪʥʽʩʪʴ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʚʦʤʘ 

ʦʩʥʦʚʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠ: ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʠʤ ʩʪʨʫʤʦʤ ʩʪʘʪʦʨʘ ï ʟʘ ʫʤʦʚʘʤʠ 

ʫʪʨʠʤʘʥʥʷ ʚ ʩʠʥʭʨʦʥʥʦʤʫ ʨʝʞʠʤʽ, ʽ ʝʢʚʽʚʘʣʝʥʪʥʠʤ ʩʪʨʫʤʦʤ ʟʘ ʧʝʨʽʦʜ ʟʘ ʫʤʦʚʘʤʠ 

ʥʘʛʨʽʚʘʥʥʷ ʜʚʠʛʫʥʘ. ʅʘ ʨʠʩʫʥʢʫ 2.5 ʧʦʢʘʟʘʥʘ ʟʤʽʥʘ ʜʽʶʯʦʛʦ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ 

ʩʪʘʪʦʨʘ ʫʧʨʦʜʦʚʞ ʜʚʦʭ ʧʨʦʭʦʜʽʚ ʟʘʛʦʪʦʚʢʠ. 
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ʈʠʩʫʥʦʢ 2.5 ï ɼʽʶʯʠʡ ʩʪʨʫʤ ʩʪʘʪʦʨʘ ʫʧʨʦʜʦʚʞ ʜʚʦʭ ʧʨʦʭʦʜʽʚ ʟʘʛʦʪʦʚʢʠ 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ ʩʪʘʪʦʨʘ 

ʥʘ ʧʦʯʘʪʢʫ ʧʨʦʰʠʚʢʠ ʩʪʘʥʦʚʠʪʴ 663 ɸ (1,72 ʥʦʤʽʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ), ʘ 

ʝʢʚʽʚʘʣʝʥʪʥʝ ʟʥʘʯʝʥʥʷ ʟʘ ʮʠʢʣ ʦʙʨʦʙʢʠ ʦʜʥʽʻʾ ʟʘʛʦʪʦʚʢʠ ï 115 ɸ (ʙʣʠʟʴʢʦ 30 % 

ʥʦʤʽʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ). ʇʽʜ ʯʘʩ ʧʨʦʰʠʚʢʠ ʧʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʩʪʨʫʤ ʩʪʘʪʦʨʘ 

ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 390 ɸ, ʪʦʙʪʦ ʧʨʘʢʪʠʯʥʦ ʜʦʨʽʚʥʶʻ ʥʦʤʽʥʘʣʴʥʦʤʫ ʟʥʘʯʝʥʥʶ. 

ɿʥʘʯʝʥʥʷ ʤʠʪʪʻʚʦʾ ʧʦʪʫʞʥʦʩʪʽ, ʩʧʦʞʠʚʘʥʦ ʾʜʚʠʛʫʥʦʤ, ʦʧʦʩʝʨʝʜʢʦʚʘʥʦ 

ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʫʩʠʣʣʷ ʥʘ ʚʘʣʫ, ʪʦʤʫ ʚʦʥʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʥʘʚʘʥʪʘʞʫʚʘʣʴʥʦʾ ʟʜʘʪʥʦʩʪʽ ʧʨʠʚʦʜʘ. 

ʈʠʩʫʥʦʢ 2.6 ʽʣʶʩʪʨʫʻ ʟʘʣʝʞʥʽʩʪʴ ʤʠʪʪʻʚʦʾ ʧʦʪʫʞʥʦʩʪʽ, ʩʧʦʞʠʪʦʾ 

ʧʨʠʚʦʜʥʠʤ ʜʚʠʛʫʥʦʤ ʧʨʦʪʷʛʦʤ ʧʨʦʮʝʩʫ ʧʨʦʢʘʪʢʠ. 

 

ʈʠʩʫʥʦʢ 2.6 ï ʄʠʪʪʻʚʘ ʧʦʪʫʞʥʽʩʪʴ ʩʧʦʞʠʚʘʥʥʷ ʜʚʠʛʫʥʘ ʟʘ ʧʨʦʭʽʜ ʟʘʛʦʪʦʚʢʠ 

ʄʘʢʩʠʤʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ ʩʧʦʞʠʚʘʥʥʷ ʧʽʜ ʯʘʩ ʚʪʷʛʫʚʘʥʥʷ ʟʘʛʦʪʦʚʢʠ ʫ ʚʘʣʢʠ 

ʩʪʘʥʦʚʠʪʴ 6470 ʢɺʪ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʜʚʦʢʨʘʪʥʦʤʫ ʟʥʘʯʝʥʥ ʁʥʦʤʽʥʘʣʴʥʦʾ 

ʩʧʦʞʠʚʘʥʦʾ ʧʦʪʫʞʥʦʩʪʽ. ʇʨʦʪʷʛʦʤ ʧʨʦʭʦʜʫ ʟʘʛʦʪʦʚʢʠ ʜʚʠʛʫʥ ʩʧʦʞʠʚʘʻ ʙʣʠʟʴʢʦ 

ʯʘʩ, ʩʝʢ 

ʕʪʦ ʜʝʡʩʪʚʫʶʱʝʝ ʟʥʘʯʝʥʠʝ ʪʦʢʘ ʚ ʫʜʘʨʝ
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3680 ʢɺʪ (1,15 ʥʦʤʽʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ). ʋ ʩʝʨʝʜʥʴʦʤʫ, ʟʘ ʮʠʢʣ ʦʙʨʦʙʢʠ ʦʜʥʽʻʾ 

ʟʘʛʦʪʦʚʢʠ ʜʚʠʛʫʥ ʩʧʦʞʠʚʘʻ ʧʦʪʫʞʥʽʩʪʴ ʥʘ ʨʽʚʥʽ 365 ʢɺʪ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʻ 15 % 

ʥʦʤʽʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʪʨʠʤʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʧʝʨʝʙʫʚʘʶʪʴ ʫ ʤʝʞʘʭ 

ʜʦʧʫʩʪʠʤʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʜʣʷ ʩʠʥʭʨʦʥʥʠʭ ʜʚʠʛʫʥʽʚ ʮʴʦʛʦ ʢʣʘʩʫ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻ ʢʦʨʝʢʪʥʽʩʪʴ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʝʣʝʢʪʨʦʧʨʠʚʦʜʘ ʚ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. 

2.4.3 ʆʮʽʥʢʘ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʟʙʫʜʞʝʥʥʷ 

ʊʨʘʜʠʮʽʡʥʦ ʝʢʩʧʣʫʘʪʘʮʽʷ ʩʠʥʭʨʦʥʥʠʭ ʜʚʠʛʫʥʽʚ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʾʭʥʴʦʾ ʟʜʘʪʥʦʩʪʽ ʛʝʥʝʨʫʚʘʪʠ ʨʝʘʢʪʠʚʥʫ ʧʦʪʫʞʥʽʩʪʴ, ʪʦʙʪʦ 

ʧʨʘʮʶʚʘʪʠ ʚ ʨʝʞʠʤʽ ʻʤʥʽʩʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʟʜʽʡʩʥʶʶʪʴ 

ʢʦʨʝʢʮʽʶ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʪʫʞʥʦʩʪʽ ʚ ʝʣʝʢʪʨʠʯʥʠʭ ʤʝʨʝʞʘʭ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʍʘʨʘʢʪʝʨ ʨʝʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ, ʩʧʦʞʠʪʦʾ ʩʠʥʭʨʦʥʥʠʤ ʜʚʠʛʫʥʦʤ, 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʝʣʠʯʠʥʦʶ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʩʪʨʫʤʫ ʟʙʫʜʞʝʥʥʷ. ɿʘʣʝʞʥʽʩʪʴ ʤʞ̔ ʮʠʤʠ 

ʧʘʨʘʤʝʪʨʘʤʠ ʧʝʨʝʚʘʞʥʦ ʦʧʠʩʫʻʪʴʩʷ ʩʽʤʝʡʩʪʚʦʤ U-ʧʦʜʽʙʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

(ʜʠʚ. ʨʠʩʫʥʦʢ 2.7). 

 

ʈʠʩʫʥʦʢ 2.7 ï U-ʧʦʜʽʙʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ 

ʊʦʤʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʽʥʽʤʘʣʴʥʦʛʦ ʩʪʨʫʤʫ ʩʪʘʪʦʨʘ ʪʘ ʻʤʥʽʩʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ ʨʦʙʦʪʠ ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ, ʧʽʜ ʯʘʩ ʥʝʨʦʙʦʯʦʛʦ ʭʦʜʫ ʩʪʨʫʤ 
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ʧʽʜʪʨʠʤʫʻʪʴʩʷ ʥʘ ʨʽʚʥʽ If ʥʭ. ʇʽʜ ʯʘʩ ʨʦʙʦʪʠ ʚ ʨʝʞʠʤʽ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʘʙʦ ʧʨʠ 

ʧʨʦʩʽʜʘʥʥʽ ʥʘʧʨʫʛʠ ʚ ʤʝʨʝʞʽ ʞʠʚʣʝʥʥʷ, ʩʪʨʫʤ ʟʙʫʜʞʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʧʽʜʚʠʱʫʚʘʪʠ, 

ʱʦʙ ʫʪʨʠʤʫʚʘʪʠ ʜʚʠʛʫʥ ʫ ʩʠʥʭʨʦʥʥʦʤʫ ʨʝʞʠʤʽ. 

ʇʠʪʘʥʥʷ ʟʘʭʠʩʪʫ ʩʠʥʭʨʦʥʥʦʛʦ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʚʽʜ ʧʝʨʝʭʦʜʫ ʚ ʘʩʠʥʭʨʦʥʥʠʡ 

ʨʝʞʠʤ ʟʘ ʨʽʟʢʦʛʦ ʜʠʥʘʤʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʧʘʨʘʤʝʪʨʽʚ ʤʝʨʝʞʽ 

ʞʠʚʣʝʥʥʷ ʨʦʟʛʣʷʥʫʪʦ ʚ [32, 33]. 

ɼʣʷ ʩʣʘʙʢʠʭ, ʧʨʦʪʷʞʥʠʭ ʽ ʩʠʣʴʥʦ ʟʘʚʘʥʪʘʞʝʥʠʭ ʤʝʨʝʞ, ʟʦʢʨʝʤʘ ʢʘʨô̒ ʨʥʠʭ, 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʢʣʘʩʠʯʥʠʡ ʘʣʛʦʨʠʪʤ: 

1. ʋ ʨʝʞʠʤʽ ʥʝʨʦʙʦʯʦʛʦ ʭʦʜʫ ʩʪʨʫʤ ʟʙʫʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʥʘ ʩʽʜʣʽ U-

ʧʦʜʽʙʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʪʦʙʪʦ ʚʽʜʧʦʚʽʜʘʻ ʤʽʥʽʤʘʣʴʥʦʤʫ ʟʥʘʯʝʥʥʶ ʩʪʨʫʤʫ 

ʩʪʘʪʦʨʘ. 

2. ʋ ʜʽʘʧʘʟʦʥ ̔ʥʘʧʨʫʛʠ ʤʝʨʝʞ ̔(1,0é0,95)ĿUʥʦʤ ʩʪʨʫʤ ʟʙʫʜʞʝʥʥʷ 

ʣʠʰʘʻʪʴʩʷ ʩʪʘʣʠʤ. 

3. ɿʘ ʟʥʠʞʝʥʥʷ ʥʘʧʨʫʛʠ ʚ ʤʝʨʝʞʽ ʜʦ (0,95é0,8)ĿUʥʦʤ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ 

ʥʦʤʽʥʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ ʟʙʫʜʞʝʥʥʷ, ʨʘʟʦʤ ʟ ʪʠʤ cosű = 0,9 ʻʤʥʽʩʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ. 

4. ɿʘ ʫʤʦʚʠ ʟʥʠʞʝʥʥʷ ʥʘʧʨʫʛʠ ʥʠʞʯʝ 0,8ĿUʥʦʤ ʚʽʜʙʫʚʘʻʪʴʩʷ ʬʦʨʩʫʚʘʥʥʷ 

ʩʪʨʫʤʫ ʟʙʫʜʞʝʥʥʷ ʜʦ 1,75 ʡʦʛʦ ʥʦʤʽʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ  

5. ʋʩʽ ʦʧʠʩʘʥʽ ʧʨʦʮʝʩʠ ʢʦʨʠʛʫʶʪʴʩʷ ʟʘ ʩʠʛʥʘʣʦʤ ʜʘʚʘʯʘ ʘʢʪʠʚʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʝʣʠʯʠʥʠ ʥʘʧʨʫʛʠ ʤʝʨʝʞʽ. ʉʠʛʥʘʣ, ʧʨʦʧʦʨʮʽʡʥʠʡ 

ʘʢʪʠʚʥʽʡ ʧʦʪʫʞʥʦʩʪʽ, ʜʦʜʘʶʪʴ ʜʦ ʩʠʛʥʘʣʫ ʟʘʚʜʘʥʥʷ ʩʪʨʫʤʫ ʟʙʫʜʞʝʥʥʷ, ʘʣʝ ʥʝ 

ʩʭʽʜʯʘʩʪʦ (ʯʝʨʝʟ ʢʦʤʧʘʨʘʪʦʨ), ʘ ʯʝʨʝʟ ʧʽʜʩʠʣʶʚʘʯ ʽʟ ʙʽʣʴʰʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ 

ʧ̔ ʜʩʠʣʝʥʥʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʣʘʚʥʝ ʟʨʦʩʪʘʥʥʷ ʩʪʨʫʤʫ ʟʙʫʜʞʝʥʥʷ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʽʥʝʨʮʽʡʥʽʩʪʴ ʢʦʥʪʫʨʫ ʟʙʫʜʞʝʥʥʷ ʤʦʞʝ ʥʝʛʘʪʠʚʥʦ 

ʧʦʟʥʘʯʘʪʠʩʷ ʥʘ ʚʝʣʠʯʠʥʽ ʩʪʨʫʤʫ ʩʪʘʪʦʨʘ ʧʽʜ ʯʘʩ ʫʜʘʨʥʦʛʦ ʧʨʠʢʣʘʜʝʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ. ʎʝ ʟʫʤʦʚʣʝʥʦ ʪʠʤ, ʱʦ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʜʚʠʛʫʥ çʟʫʩʪʨʽʯʘʻè 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ʧʦʩʣʘʙʣʝʥʠʤ ʧʦʣʝʤ, ʽ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʤʦʤʝʥʪʫ ʥʘ 

ʚʘʣʫ ʚʽʥ ʟʤʫʰʝʥʠʡ ʩʧʦʞʠʚʘʪʠ ʙʽʣʴʰʠʡ ʩʪʨʫʤ ʩʪʘʪʦʨʘ. 

ʈʠʩʫʥʦʢ 2.8 ʜʝʤʦʥʩʪʨʫʻ ʦʩʮʠʣʦʛʨʘʤʠ ʩʪʨʫʤʽʚ ʩʪʘʪʦʨʘ ʽ ʟʙʫʜʞʝʥʥʷ, ʘ ʪʘʢʦʞ 

ʤʠʪʪʻʚʦʾ ʧʦʪʫʞʥʦʩʪʽ ʩʧʦʞʠʚʘʥʦ ʾʧʨʠʚʦʜʥʠʤ ʝʣʝʢʪʨʦʜʚʠʛʫʥʦʤ ʥʘ ʧʦʯʘʪʢʫ 
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ʧʨʠʢʣʘʜʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʩʪʨʫʤ ʟʙʫʜʞʝʥʥʷ ʥʘʚʝʜʝʥʦ ʟ ʤʘʩʰʪʘʙʥʠʤ 

ʢʦʝʬʽʮʽʻʥʪʦʤ).  

 

ʈʠʩʫʥʦʢ 2.8 ï ʌʦʨʩʫʚʘʥʥʷ ʩʪʨʫʤʫ ʟʙʫʜʞʝʥʥʷ ʟʘ ʫʜʘʨʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ɸʥʘʣʽʟ ʨʠʩʫʥʢʘ 2.8 ʩʚʽʜʯʠʪʴ, ʱʦ ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ ʟʙʫʜʞʝʥʥʷʤ ʬʦʨʩʫʻ ʜʚʠʛʫʥ 

ʥʘ ʜʨʫʛʦʤʫ ʧʝʨʽʦʜʽ ʩʪʨʫʤʫ ʩʪʘʪʦʨʘ. ɿʘʧʽʟʥʝʥʥʷ ʬʦʨʩʫʚʘʥʥʷ ʩʪʘʥʦʚʠʪʴ ʙʣʠʟʴʢʦ 

0,025 ʩ. ɿʘ ʮʝʡ ʯʘʩ ʩʪʨʫʤ ʽ ʩʧʦʞʠʚʘʥʘ ʧʦʪʫʞʥʽʩʪʴ ʚʩʪʠʛʘʶʪʴ ʜʦʩʷʛʪʠ ʚʝʣʠʯʠʥʠ 

ʤʘʡʞʝ 50% ʥʦʤʽʥʘʣʴʥʦʛʦ. ʇʝʨʝʭʽʜʥʽ ʧʨʦʮʝʩʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʢʦʣʠʚʘʥʥʷʤʠ ʩʪʨʫʤʫ 

ʟʙʫʜʞʝʥʥʷ, ʥʘʢʣʘʜʘʶʪʴʩʷ ʥʘ ʧʨʦʮʝʩʠ, ʩʧʨʠʯʠʥʝʥʽ ʟʤʽʥʦʶ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʚʘʣʫ. 

ʋ ʨʝʞʠʤʽ ʥʝʨʦʙʦʯʦʛʦ ʭʦʜʫ ʩʠʩʪʝʤʘ ʟʙʫʜʞʝʥʥʷ ʧʽʜʪʨʠʤʫʻ ʩʪʨʫʤ ʨʦʪʦʨʘ ʥʘ 

ʨʽʚʥʽ ʙʣʠʟʴʢʦ 0,5 ʥʦʤʽʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʘ ʧʽʜ ʯʘʩ ʦʙʨʦʙʢʠ ʟʘʛʦʪʦʚʢʠ ï 

ʥʦʤʽʥʘʣʴʥʠʡ ʩʪʨʫʤ ʟʙʫʜʞʝʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʩʠʩʪʝʤʘ ʟʙʫʜʞʝʥʥʷ ʻ ʧʨʘʮʝʟʜʘʪʥʦʶ ʪʘ ʚ ʧʦʪʦʯʥʽʡ 

ʢʦʥʬʽʛʫʨʘʮʽʾ ʟʘʙʝʟʧʝʯʫʻ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʫ ʷʢʽʩʪʴ ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ. 

ɭʜʠʥʠʤ ʤʝʪʦʜʦʤ ʟʥʠʞʝʥʥʷ ʫʜʘʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʫ ʜʚʠʛʫʥʽ ʟʘʩʦʙʘʤʠ ʩʠʩʪʝʤʠ 

ʟʙʫʜʞʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʝ ʬʦʨʩʫʚʘʥʥʷ ʟʘ ʩʠʛʥʘʣʘʤʠ ʚʽʜ ʜʘʪʯʠʢʽʚ 

ʥʘʷʚʥʦʩʪʽ ʟʘʛʦʪʦʚʢʠ. 

2.4.4 ʆʮʽʥʢʘ ʚʧʣʠʚʫ ʫʜʘʨʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʪʽʡʢʽʩʪʴ 

ʇʦʧʝʨʝʜʥʶ ʦʮʽʥʢʫ ʚʧʣʠʚʫ ʫʜʘʨʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʠʥʭʨʦʥʥʠʡ ʜʚʠʛʫʥ 

ʤʦʞʥʘ ʟʜʽʡʩʥʠʪʠ ʟʘ ʢʫʪʦʚʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ, ʷʢʘ ʻ ʟʘʣʝʞʥʽʩʪʶ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʈ ʘʙʦ ʤʦʤʝʥʪʫ ʄ ʚʽʜ ʢʫʪʘ ʥʘʚʘʥʪʘʞʝʥʥʷ —. ɼʣʷ 

ʟʨʫʯʥʦʩʪʽ ʦʮʽʥʢʠ ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʚʠʨʘʟʦʤ: 

ʯʘʩ, ʩʝʢ 2.5 3 3.5
3-

2-

1-

0

1

2

3

Iʩ, ʦ.ʝ.

P, ʦ.ʝ.

Iʚ*2, ʦ.ʝ.

ɯ1, ʚ.ʦ. 

P, ʚ.ʦ. 

If*2, ʚ.ʦ. 
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 ὓ ὓᴂ ὓͼ
̕
ίὭὲ—

̕
ίὭὲς—ȟ (2.1) 

ʜʝ Ὗ̕ ï ʬʘʟʥʘ ʥʘʧʨʫʛʘ ʤʝʨʝʞʽ ʞʠʚʣʝʥʥʷ; 

 Ὁ ï ʟʥʘʯʝʥʥʷ ɽʈʉ ʟʘ ʥʝʥʘʩʠʯʝʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʥʝʨʦʙʦʯʦʛʦ ʭʦʜʫ; 

 ;ï hʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʧʦʣʷ ʩʪʘʪʦʨʘ ‫ 

 — ï ʢʫʪ ʥʘʚʘʥʪʘʞʝʥʥʷ; 

 ὼ ï ̔ʥʜʫʢʪʠʚʥʠʡ ʦʧʽʨ ʦʙʤʦʪʢʠ ʩʪʘʪʦʨʘ ʧʦ ʧʦʟʜʦʚʞʥʽʡ ʦʩʽ; 

 ὼ ï ̔ʥʜʫʢʪʠʚʥʠʡ ʦʧʽʨ ʦʙʤʦʪʢʠ ʩʪʘʪʦʨʘ ʧʦ ʧʦʧʝʨʝʯʥʽʡ ʦʩʽ. 

ʋ ʪʘʙʣʠʮʽ 2.3. ʥʘʚʝʜʝʥʦ ʧʘʨʘʤʝʪʨʠ, ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʢʫʪʦʚʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. 

ʊʘʙʣʠʮʷ 2.3 ï ʈʦʟʨʘʭʫʥʦʢ ʧʘʨʘʤʝʪʨʽʚ ʉɼ 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʥʷ 

‫
ẗẗ ẗȢ ẗ

, ʨʘʜ/ʩ 52,36 

ὓ̎ ̎ ẗ̎

ẗẗ

ẗ

ẗȟ ẗ
, ʢʅĿʤ 55 

ʄʤʘʢʩ=ʄʥĿ2,5 = 55Ŀ2,5, ʢʅĿʤ 137,51 

ὤ̂ ́̈
̌

Ѝ ẗ̎ Ѝẗ
, ʆʤ 8,998 

ὼ ὼᶻẗὤ̂ ́̈ρȟςυςẗψȟωωψ, ʆʤ 11,265 

ὼ ὼᶻẗὤ̂ ́̈πȟχσρπφẗψȟωωψ, ʆʤ 6,578 

Ὁᶻ
Ὅ̎ẗὼ

Ὗ̕

σψυẗρρȟςφυ

φπππȾЍσ
 1,252 

Ὁ ὉᶻẗὟ̌ ρȟςυẗφπππ, ɺ 7511 

 

ʄʘʢʩʠʤʘʣʴʥʠʡ ʧʽʢʦʚʠʡ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʡ ʤʦʤʝʥʪ, ʱʦ ʚʠʥʠʢʘʻ ʚ ʧʨʦʮʝʩʽ 

ʟʘʭʦʧʣʝʥʥʷ ʪʨʫʙʠ ʚʘʣʢʘʤʠ, ʘ ʪʘʢʦʞ ʩʝʨʝʜʥʽʡ ʤʦʤʝʥʪ ʫ ʩʪʘʣʦʤʫ ʨʝʞʠʤ ̔ʧʨʦʢʘʪʢʠ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʟʥʘʯʝʥʴ ʩʪʨʫʤʫ Ὅ̆̐=663 ɸ ̔ Ὅ̆
̔
=390 ɸ ʟʘ ʦʩʮʠʣʦʛʨʘʤʦʶ 

(ʜʠʚ. ʨʠʩʫʥʦʢ 2.5.): 
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 ὓ̆̐
Ѝẗẗ̆̐ẗ Ѝẗ ẗ ẗȟ

ȟ
ωψȟωφ ̋˚  ̍ (2.2) 

 ὓ̆
̔ Ѝẗẗ̆

̔
ẗ Ѝẗ ẗ ẗȟ

ȟ
υψȟπυ ̋˚  ̍ (2.3) 

ʈʠʩʫʥʦʢ 2.9 ʽʣʶʩʪʨʫʻ, ʱʦ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʩʪʘʣʦʛʦ ʤʦʤʝʥʪʫ ὓ̆
̔
 

ʨʦʟʪʘʰʦʚʘʥʝ ʥʘ ʣʽʥʽʡʥʽʡ ʨʦʙʦʯʽʡ ʜʽʣʷʥʮʽ ʢʫʪʦʚʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʽ ʥʝʟʥʘʯʥʦ (ʥʘ 

5,5 %) ʧʝʨʝʚʠʱʫʻ ʥʦʤʽʥʘʣʴʥʝ ʟʥʘʯʝʥʥʷ. ɿʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʽʢʦʚʦʛʦ 

ʤʦʤʝʥʪʫ ὓ̆̐ ʥʝ ʜʦʩʷʛʘʻ ʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʤʦʤʝʥʪʫ ʜʚʠʛʫʥʘ ʽ ʧʝʨʝʚʠʱʫʻ 

ʥʦʤʽʥʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʤʘʡʞʝ ʥʘ 80 %. 

 

ʈʠʩʫʥʦʢ 2.9 ï ʂʫʪʦʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʚʠʛʫʥʘ ʄʉ-324-10/12 

ʆʪʨʠʤʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʘʥʽ ʜʝʤʦʥʩʪʨʫʶʪʴ, ʱʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʽ 

ʚʠʥʠʢʘʶʪʴ ʫ ʧʨʠʚʦʜʽ, ʥʝ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʠʧʘʜʥ̔ʥʷ ʜʚʠʛʫʥʘ ʽʟ ʩʠʥʭʨʦʥʽʟʤʫ. 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 

1. ʉʪʘʥʠ ʛʘʨʷʯʦʾ ʧʨʦʢʘʪʢʠ ʤʝʪʘʣʫ ʟ ʛʦʣʦʚʥʠʤ ʩʠʥʭʨʦʥʥʠʤ ʧʨʠʚʦʜʦʤ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʟʥʘʯʥʠʭ ʜʠʥʘʤʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. ɰʭʥʽʡ ʚʧʣʠʚ 

ʩʧʨʠʯʠʥʷʻ ʨʫʡʥʫʚʘʥʥʷ ʚʩʽʭ ʙʝʟ ʚʠʥʷʪʢʫ ʨʦʙʦʯʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʷʢʽ ʚʭʦʜʷʪʴ ʜʦ ʩʢʣʘʜʫ 

ὓʝ
ʇ 

ὓʝ
ʫ
 

ὓʥ 

ɗ, ʝʣ. ʛʨʘʜ 

ʄ, ʅʤ 
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ʟʘʛʘʣʴʥʦʾ ʢʦʥʩʪʨʫʢʮʽʾ. ɺʦʜʥʦʯʘʩ ʚ ʩʠʥʭʨʦʥʥʠʭ ʧʨʠʚʦʜʘʭ ʢʣʽʪʴʦʚʠʭ ʚʘʣʢʽʚ ʪʘʢʦʞ 

ʚʠʥʠʢʘʶʪʴ ʧʦʰʢʦʜʞʝʥʥʷ ʽ ʧʨʦʙʦʾ ʧʘʟʦʚʦʾ ʽʟʦʣʷʮʽʾ ʦʙʤʦʪʦʢ ʷʢʦʨʷ (85é95 %), ʘ ʚ 

ʧʦʪʫʞʥʠʭ ʤʘʰʠʥʘʭ, ̔ ʚ ʣʦʙʦʚʠʭ ʯʘʩʪʠʥʘʭ, ʧʨʦʪʷʛʦʤ ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ [34]. 

2. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʘʚʪʦʤʘʪ-ʩʪʘʥʘ ʊʇɸ-350 ʥʘʦʯʥʦ ʜʦʚʦʜʪ̫ʴ 

ʪʝʦʨʝʪʠʯʥʦ ʚʠʩʚʽʪʣʝʥʽ ʧʨʦʙʣʝʤʠ ʩʝʨʡʦʟʥʠʭ ʘʚʘʨʽʡ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʚʠʭʦʜʦʤ ʟ ʣʘʜʫ 

ʦʙʤʦʪʦʢ ʷʢʦʨʷ ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ. ɿʥʘʯʥʽ ʛʨʦʰʦʚʽ ʚʠʪʨʘʪʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ 

ʫʥʘʩʣʽʜʦʢ ʨʝʛʫʣʷʨʥʠʭ ʘʚʘʨʽʡ, ʽʥʦʜʽ ʢʽʣʴʢʘ ʨʘʟʽʚ ʥʘ ʨʽʢ, ʧʦʪʨʝʙʫʶʪʴ 

ʜʦʨʦʛʦʚʘʨʪʽʩʥʠʭ ʢʘʧʽʪʘʣʴʥʠʭ ʨʝʤʦʥʪʽʚ ʜʚʠʛʫʥʽʚ. ʎʝ ʩʧʦʥʫʢʘʣʦ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʽ 

ʩʣʫʞʙʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʟʚʝʨʥʫʪʠʩʷ ʜʦ ʥʘʫʢʦʚʮʽʚ ʟ ʤʝʪʦʶ ʟʜʽʡʩʥʝʥʥʷ ʘʥʘʣʽʟʫ ʪʘ 

ʥʘʜʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʛʦʣʦʚʥʦʛʦ ʧʨʠʚʦʜʘ 

ʘʚʪʦʤʘʪ-ʩʪʘʥʘ ʊʇɸ-350. 

3. ʇʨʦʙʣʝʤʘ ʘʚʘʨʽʡʥʦʩʪʽ ʩʠʥʭʨʦʥʥʦʛʦ ʝʣʝʢʪʨʦʧʨʠʚʦʜʘ ʘʚʪʦʤʘʪ-ʩʪʘʥʘ 

ʊʇɸ-350 ʟʫʤʦʚʠʣʘ ʟʜʽʡʩʥʝʥʥʷ ʮʽʣʦʛʦ ʢʦʤʧʣʝʢʩʫ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʧʨʘʢʪʠʯʥʠʭ 

ʧʝʨʝʚʽʨʦʢ. ʊʘʢ, ʚʠʤʽʨʶʚʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʪʨʫʤʫ ʟʘʧʫʩʢʫ ʧʦʢʘʟʘʚ ʨʽʚʝʥʴ 

1887 ɸ, ʱʦ ʜʦʨʽʚʥʶʻ ʧô̫ ʪʠ ʥʦʤʽʥʘʣʘʤ. ʈʦʟʛʽʥ ʜʚʠʛʫʥʘ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʩʪʨʫʤʫ 

ʙʣʠʟʴʢʦ 1500 ɸ (3,8 ʥʦʤʽʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ). ʏʘʩ ʨʦʟʛʦʥʫ ʜʦ ʧʽʜʩʠʥʭʨʦʥʥʦʾ 

ʰʚʠʜʢʦʩʪʽ ʥʝ ʧʝʨʝʚʠʱʫʻ 4 ʩ, ʘ ʩʠʥʭʨʦʥʽʟʘʮʽ ̫ʪʨʠʚʘʻ 2 ʩ, ʱʦ ʻ ʜʝʱʦ ʟʘʪʷʛʥʫʪʠʤ, 

ʘʣʝ ʥʝ ʢʨʠʪʠʯʥʠʤ.  

4. ɽʥʝʨʛʝʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʧʨʠʚʦʜʥʦʛʦ ʝʣʝʢʪʨʦʜʚʠʛʫʥʘ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʥʝ ʧʝʨʝʚʠʱʫʶʪʴ ʜʦʧʫʩʪʠʤʠʭ ʤʝʞ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʜʣʷ ʝʣʝʢʪʨʠʯʥʦʾ ʤʘʰʠʥʠ. 

5. ʆʮʽʥʢʘ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʟʙʫʜʞʝʥʥʷ ʚʠʷʚʠʣʘ, ʱʦ ʽʥʝʨʮʽʡʥʽʩʪʴ ʢʦʥʪʫʨʫ 

ʟʙʫʜʞʝʥʥʷ ʤʦʞʝ ʥʝʛʘʪʠʚʥʦ ʚʧʣʠʚʘʪʠ ʥʘ ʚʝʣʠʯʠʥʫ ʩʪʨʫʤʫ ʩʪʘʪʦʨʘ. ʎʝ ʧʦʚôʷʟʘʥʦ 

ʽʟ çʟʫʩʪʨʽʯʯ èʁ ʥʘʢʠʜʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟ ʧʦʩʣʘʙʣʝʥʠʤ ʧʦʣʝʤ ʟʙʫʜʞʝʥʥʷ, ʯʝʨʝʟ ɦ ʦ 

ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʥʝʦʙʭʽʜʥʦʛʦ ʤʦʤʝʥʪʫ ʥʘ ʚʘʣʫ ʜʚʠʛʫʥ ʟʤʫʰʝʥʠʡ ʩʧʦʞʠʚʘʪʠ 

ʙʽʣʴʰʠʡ ʩʪʨʫʤ ʷʢʦʨʷ. ʆʪʞʝ, ʻʜʠʥʠʤ ʤʝʪʦʜʦʤ ʟʥʠʞʝʥʥʷ ʫʜʘʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʫ 

ʜʚʠʛʫʥʽ ʟʘʩʦʙʘʤʠ ʩʠʩʪʝʤʠ ʟʙʫʜʞʝʥʥʷ ʤʦʞʝ ʙʫʪʠ ʟʘʚʯʘʩʥʝ ʬʦʨʩʫʚʘʥʥʷ ʟʘ 

ʩʠʛʥʘʣʘʤʠ ʚʽʜ ʜʘʪʯʠʢʽʚ ʥʘʷʚʥʦʩʪʽ ʟʘʛʦʪʦʚʢʠ. 

6. ʇʝʨʝʚʽʨʢʘ ʩʪʽʡʢʦʩʪʽ ʧʦʢʘʟʫʻ, ʱʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʫ 

ʧʨʠʚʦʜʽ, ʥʝ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʠʧʘʜʘʥʥʷ ʜʚʠʛʫʥʘ ʽʟ ʩʠʥʭʨʦʥʽʟʤʫ. 
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ʈʆɿɼɯʃ 3 

ʂʆʄʇɽʅʉɸʎɯʗ ʋɼɸʈʅʀʍ ʅɸɺɸʅʊɸɾɽʅʔ ɺʀɹʆʈʆʄ 

ʆʇʊʀʄɸʃʔʅʀʍ ʇɸʈɸʄɽʊʈɯɺ ɽʃɽʂʊʈʆʄɽʍɸʅɯʏʅʀʍ ʉʀʉʊɽʄ 

3.1 ʉʫʪʥʽʩʪʴ ʧʠʪʘʥʥʷ ʽ ʦʛʣʷʜ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ 

ɻʦʣʦʚʥʠʡ ʚʠʩʥʦʚʦʢ ʧʦʧʝʨʝʜʥʴʦʛʦ ʨʦʟʜʽʣʫ ʩʚʽʜʯʠʪʴ, ʱʦ ʧʨʠʯʠʥʦʶ 

ʨʫʡʥʫʚʘʥʥʷ ʦʙʤʦʪʦʢ ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ ʘʚʪʦʤʘʪ-ʩʪʘʥʘ ʊʇɸ-350 ̔  ʤʝʭʘʥʽʟʤʽʚ 

ʧʦʜʽʙʥʦʛʦ ʪʠʧʫ [26, 58] ̒  ʚʠʥʠʢʥʝʥʥʷ ʟʥʘʯʥʠʭ ʜʠʥʘʤʽʯʥʠʭ ʟʫʩʠʣʴ ʧʽʜ ʯʘʩ 

ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʧʝʨʝʧʘʜʫ ʩʪʨʫʤʫ ʷʢʦʨʷ (ʜʠʚ. ʨʠʩʫʥʦʢ 2.5), ʷʢʠʡ ʚʠʥʠʢʘʻ ʟʘ 

ʦʜʥʦʯʘʩʥʦʾ ʜʽʾ ʫʜʘʨʥʦʛʦ ʧʨʠʢʣʘʜʘʥʥʷ ʤʝʭʘʥʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ.  

ʅʘʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘ ʮʝʡ ʧʨʦʮʝʩ ʤʦʞʣʠʚʦ ʚʧʣʠʚʘʪʠ ʯʝʨʝʟ ʢʦʥʪʫʨ 

ʟʙʫʜʞʝʥʥʷ ʚʩʪʘʥʦʚʣʝʥʥʷʤ ʨʝʛʫʣ̫ ʪʦʨʘ ʧʦʚʟʜʦʚʞʥʴʦʛʦ ʩʪʨʫʤʫ ʷʢʦʨʷ ʘʙʦ 

ʩʪʫʧʥ̔ʯʘʩʪʦʾ ʟʤʽʥʠ ʟʘʚʜʘʥʥʷ ʥʘ ʟʙʫʜʞʝʥʥʷ ʽʟ ʟʘʟʜʘʣʝʛʽʜʴ ʚʽʜʦʤʠʤʠ ʨʽʚʥʝʤ ʽ ʯʘʩʦʤ 

ʥʘʨʦʱʫʚʘʥʥʷ ʩʪʨʫʤʫ ʽʥʜʫʢʪʦʨʘ. ʆʩʢʽʣʴʢʠ ʩʪʫʧʽʥʯʘʩʪʠʡ ʩʧʦʩʽʙ ʻ ʙʽʣʴʰ ʧʨʦʩʪʦʶ 

ʟʘʜʘʯʝʶ ʨʦʟʛʣʷʥʝʤʦ ʡʦʛʦ ʧʝʨʰʠʤ ̔  ʧʦʯʥʝʤʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷ ʘʢʪʫʘʣʴʥʦʛʦ ʩʪʘʥʫ 

ʧʠʪʘʥʥʷ.  

ɼʦʩʣʽʜʞʝʥʥʷʤ ʚʧʣʠʚʫ ʧʝʨʽʦʜʠʯʥʠʭ ʜʠʥʘʤʽʯʥʠʭ ʢʦʣʠʚʘʥʴ ʚ ʪʨʫʙʦʧʨʦʢʘʪʥʠʭ 

ʘʛʨʝʛʘʪʘʭ ʟ ʘʚʪʦʤʘʪ-ʩʪʘʥʘʤʠ ̔  ʧʦʰʫʢ ʰʣʷʭʽʚ ʟʤʝʥʰʝʥʥʷ ʾʭ ʚʧʣʠʚʫ ʟʘʡʤʘʣʠʩʷ 

ʈʘʭʤʘʥʦʚ ʉ.ʈ. [36, 37, 38, 39, 40, 41], ɹʘʣʘʢʽʥ ɺ.ʌ. [42], ʍʘʮʢʝʣʷʥ ɯ.ʇ. [43, 44], 

ʇʦʚʦʨʦʪʥʠʡ ɺ.ɺ. [45, 46, 47], ʂʨʦʪ ʇ.ɺ. [48, 49, 50] ʪʘ ʽʥ. ʅʠʤʠ ʜʦʩʣʽʜʞʫʚʘʣʠʩ ɹ

ʧʨʦʮʝʩʠ ʜʝʬʦʨʤʘʮʽʾ ʛʽʣʴʟʠ ʪʘ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʤʝʭʘʥʽʯʥʽʡ ʯʘʩʪʠʥʽ 

ʩʪʘʥʘ, ʥʝ ʚʨʘʭʦʚʫʶʯʠ ʚʧʣʠʚ ʧʨʠʚʦʜʥʦʛʦ ʜʚʠʛʫʥʘ.  

ʊʨʘʜʠʮʽʡʥʦ ʛʦʣʦʚʥʠʡ ʧʨʠʚʦʜ ʧʨʦʢʘʪʥʠʭ ʩʪʘʥʽʚ ʢʦʤʧʣʝʢʪʫʚʘʚʩʷ ʜʚʠʛʫʥʘʤʠ 

ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ, ʱʦ ʧʦʷʩʥʶʚʘʣʦʩʷ ʾʭʥʽʤʠ ʟʥʘʯʥʠʤʠ ʨʝʛʫʣʶʚʘʣʴʥʠʤ 

ʤʦʞʣʠʚʦʩʪʷʤ. ɿ ʯʘʩʦʤ, ʜʣʷ ʧʦʪʫʞʥʠʭ ʧʨʦʤʠʩʣʦʚʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʷʢʠʤ ʥʝ ʧʦʪʨʽʙʥʦ 

ʨʝʛʫʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ, ʟʦʢʨʝʤʘ ʚ ʦʢʨʝʤʠʭ ʫʩʪʘʥʦʚʢʘʭ ʤʝʪʘʣʫʨʛʽʡʥʦʛʦ 

ʚʠʨʦʙʥʠʮʪʚʘ ʜʣʷ ʤʝʭʘʥʽʟʤʽʚ ʟ ʫʜʘʨʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ (ʧʨʠʚʦʜʠ ʚʘʣʢʽʚ 

ʪʨʫʙʦʧʨʦʢʘʪʥʠʭ ʩʪʘʥʽʚ, ʥʦʞʠʮʽ, ʧʨʠʚʦʜʠ ʯʦʨʥʦʚʠʭ ʢʣʽʪʝʡ ʪʦʱʦ) ʧʦʯʘʣʠ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʘʩʠʥʭʨʦʥʥʽ ʜʚʠʛʫʥʠ ʟ ʤʘʭʦʚʠʢʦʤ. ʋ ʧʦʜʘʣʴʰʦʤʫ ʾʭ ʧʦʩʪʫʧʦʚʦ 
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ʟʘʤʽʥʶʚʘʣʠ ʥʘ ʩʠʥʭʨʦʥʥ ̔ʝʣʝʢʪʨʦʜʚʠʛʫʥʠ, ʷʢʽ ʤʘʁʪ ɹʥʠʟʢʫ ʧʝʨʝʚʘʛ, ʟʫʤʦʚʣʝʥʠʭ 

ʾʭʥʽʤʠ ʢʦʥʩʪʨʫʢʪʠʚʥʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ [51]. 

ʉʝʨʝʜ ʦʩʥʦʚʥʠʭ ʧʝʨʝʚʘʛ ʩʠʥʭʨʦʥʥʠʭ ʜʚʠʛʫʥʽʚ ï ʚʠʩʦʢʘ ʥʘʜʽʡʥʽʩʪʴ ʟʘʚʜʷʢʠ 

ʟʙʽʣʴʰʝʥʦʤʫ ʧʦʚʽʪʨʷʥʦʤʫ ʟʘʟʦʨʫ, ʤʦʞʣʠʚʽʩʪʴ ʢʦʤʧʝʥʩʘʮʽʾ ʨʝʘʢʪʠʚʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ, ʚʠʩʦʢʠʡ ʂʂɼ, ʟʥʘʯʥʘ ʞʦʨʩʪʢʽʩʪʴ ʤʝʭʘʥʽʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʘ ʪʘʢʦʞ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʠʭʦʭʽʜʥʠʭ ʜʚʠʛʫʥʽʚ, ʷʢʽ ʜʦʧʫʩʢʘʶʪʴ ʚʠʣʫʯʝʥʥʷ 

ʨʝʜʫʢʪʦʨʽʚ ʟʽ ʩʢʣʘʜʫ ʢʽʥʝʤʘʪʠʯʥʠʭ ʩʭʝʤ. ʉʫʢʫʧʥʽʩʪʴ ʮʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʦʙʠʪʴ 

ʩʠʥʭʨʦʥʥʽ ʜʚʠʛʫʥʠ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʠʤʠ ʪʘ ʜʦʮʽʣʴʥʠʤʠ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʧʨʠʚʦʜʘʭ ʧʨʦʢʘʪʥʠʭ ʩʪʘʥʽʚ [52, 53]. 

ʋ ʨʝʞʠʤʽ ʥʝʨʦʙʦʯʦʛʦ ʭʦʜʫ ʩʠʥʭʨʦʥʥʠʡ ʝʣʝʢʪʨʦʧʨʠʚʦʜ ʧʨʦʢʘʪʥʦʛʦ ʩʪʘʥʘ 

ʧʨʘʮʶʻ ʟʽ ʟʥʠʞʝʥʦʶ ʥʘʧʨʫʛʦʶ ʟʙʫʜʞʝʥʥʷ ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʥʘʛʨʽʚʫ ʦʙʤʦʪʢʠ ʽ 

ʝʥʝʨʛʦʚʠʪʨʘʪ. ʅʘʡʙʽʣʴʰ ʩʫʪʪʻʚʽ ʟʤʽʥʠ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜʙʫʚʘʶʪʴʩʷ ʧʽʜ ʯʘʩ ʟʘʭʚʘʪʫ 

ʚʘʣʢʘʤʠ ʤʝʪʘʣʫ ʡ ʧʨʠ ʚʠʭʦʜʽ ʡʦʛʦ ʟ ʢʣʽʪʽ. ʋ ʮʝʡ ʯʘʩ ʘʚʪʦʤʘʪʠʯʥʘ ʩʠʩʪʝʤʘ 

ʨʝʛʫʣʶʚʘʥʥʷ ʟʙʫʜʞʝʥʥʷ ʟʘʙʝʟʧʝʯʫ ̒ʥʝʦʙʭʽʜʥʫ ʩʪʽʡʢʽʩʪʴ ʜʚʠʛʫʥʘ, ʫʪʨʠʤʫʶʯʠ ʡʦʛʦ 

ʚ ʩʠʥʭʨʦʥʽʟʤʽ ʟʘʚʜʷʢʠ ʬʦʨʩʫʚʘʥʥ ʁʥʘʧʨʫʛʠ ʟʙʫʜʞʝʥʥʷ. ɿ ʮʽʻʶ ʤʝʪʦʶ 

ʟʘʩʪʦʩʦʚʫʶʪʴ ʨʽʟʥʽ ʤʝʪʦʜʠ ʡ ʟʘʩʦʙʠ. ʅʘʧʨʠʢʣʘʜ, ʫ ʧʨʘʮʷʭ ʘʚʪʦʨʽʚ [54, 55] ʩʠʩʪʝʤʘ 

ʟʙʫʜʞʝʥʥʷ ʦʩʥʘʱʫʻʪʴʩʷ ʻʤʥʽʩʥʠʤ ʥʘʢʦʧʠʯʫʚʘʯʝʤ ʝʥʝʨʛʽʾ ʟ ʤʝʪʦʶ ʢʦʤʧʝʥʩʘʮʽʾ 

ʧʦʩʪʽʡʥʦʾ ʯʘʩʫ ʦʙʤʦʪʢʠ ʟʙʫʜʞʝʥʥʷ. ʋ ʨʦʙʦʪʽ [56] ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʘʟʦʤ ʽʟ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ, ʧʨʠ ʬʦʨʩʫʚʘʥʥʽ, ̒ ʤʥʽʩʥʦʛʦ ʥʘʢʦʧʠʯʫʚʘʯʘ ʯʝʨʛʫʚʘʪʠ ʧʝʨʽʦʜʠ 

ʬʦʨʩʫʚʘʥʥʷ ʥʘʧʨʫʛʠ ʟ ʧʝʨʽʦʜʘʤʠ ʛʘʩʽʥʥʷ ʧʦʣʷ.  

ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʩʧʦʩʦʙʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʪʽʡʢʽʩʪʴ ʧʨʠ ʨʽʟʢʦʤʫ ʧʨʠʢʣʘʜʘʥʥʽ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʨʦʪʝ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʚʧʣʠʚʫ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ 

ʦʙʤʦʪʢʠ ʜʚʠʛʫʥʘ. 

ɿʘʟʚʠʯʘʡ ʜʽʶ ʜʠʥʘʤʽʯʥʠʭ ʫʜʘʨʽʚ ʢʦʤʧʝʥʩʫʶʪʴ ʤʝʭʘʥʽʯʥʠʤʠ ʘʙʦ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʤʠ ʩʧʦʩʦʙʘʤʠ, ʷʢ-ʦʪ ʥʘʷʚʥʽʩʪʴ ʤʘʭʦʚʠʢʦʚʦʛʦ ʤʝʭʘʥʽʟʤʫ ʚ 

ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤʘʭ ʟ ʤôʷʢʦʶ ʤʝʭʘʥʽʯʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʜʚʠʛʫʥʘ, 

ʨʝʛʫʣʶʚʘʥʥʷ ʞʦʨʩʪʢʦʩʪʽ ʧʨʫʞʥʠʭ ʤʫʬʪ ʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʚʪʦʤʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ 

ʟʙʫʜʞʝʥʥʷ ʟ ʤʦʞʣʠʚʽʩʪʶ ʬʦʨʩʫʚʘʥʥʷ ʥʘʧʨʫʛʠ.  
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ɺʠʩʦʢʘ ʞʦʨʩʪʢʽʩʪʴ ʤʝʭʘʥʽʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ ʥʝ ʜʘʻ 

ʟʤʦʛʠ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʘʭʦʚʠʢʠ, ̫ ʢ ʜʝʤʧʬʝʨʥʠʡ ʤʝʭʘʥʽʟʤ. ʊʦʤʫ ʪʘʢʠʡ ʩʧʦʩʽʙ 

ʚʪʨʘʯʘʻ ʩʝʥʩ, ʷʢ ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʣʠʚʠʡ.  

ʑʝ ʦʜʠʥ ʩʧʦʩʽʙ ʢʦʤʧʝʥʩʘʮʽʾ ʫʜʘʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ï ʚʚʝʜʝʥʥʷ ʚ 

ʢʽʥʝʤʘʪʠʯʥʫ ʩʭʝʤʫ ʧʨʫʞʥʠʭ ʤʫʬʪ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʙʩʦʣʶʪʥʦ 

ʞʦʨʩʪʢʦʛʦ ʟʚô̫ ʟʢʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʩʠʩʪʝʤʠ ʯʝʨʝʟ ʟʥʘʯʥʝ 

ʟʨʦʩʪʘʥʥʷ ʾʾ ʢʦʣʠʚʘʣʴʥʦʩʪʽ [26]. ʆʪʞʝ, ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʴ 

ʧʨʽʦʨʠʪʝʪʥʠʤ ̒  ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥ ̫ʞʦʨʩʪʢʦʩʪʽ ʧʨʫʞʥʠʭ ʟʚô̫ ʟʢʽʚ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʠʚ 

ʙʠ ʟʘʜʦʚʽʣʴʥʫ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʧʨʠʚʦʜʘ ʟʘ ʦʜʥʦʯʘʩʥʦʛʦ ʦʜʝʨʞʘʥʥʷ ʧʦʟʠʪʠʚʥʦʛʦ 

ʝʬʝʢʪʫ ʜʝʤʧʬʫʚʘʥʥʷ. 

ʂʨʽʤ ʤʝʭʘʥʽʯʥʠʭ ʧʽʜʭʦʜʽʚ ʨʦʟʚô̫ ʟʘʥʥʷ ʧʨʦʙʣʝʤʠ ʨʦʙʦʪʠ ʩʠʥʭʨʦʥʥʦʛʦ 

ʝʣʝʢʪʨʦʧʨʠʚʦʜʘ, ʥʝʦʙʭʽʜʥʦ ʪʘʢʦʞ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʘʚʪʦʤʘʪʠʯʥʫ ʩʠʩʪʝʤʫ ʢʝʨʫʚʘʥʥʷ 

ʟʙʫʜʞʝʥʥʷʤ. ʆʜʥʘʢ, ʫ ʮʴʦʤʫ ʨʘʟʽ ʥʝʦʙʭʽʜʥʦ ʩʬʦʨʤʫʣʶʚʘʪʠ ʟʘʢʦʥ ʨʝʛʫʣʶʚʘʥʥʷ 

ʘʙʦ ʚʠʟʥʘʯʠʪʠ ʬʽʢʩʦʚʘʥʽ ʧʘʨʘʤʝʪʨʠ ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ.  

3.2 ɺʠʙʽʨ ʽ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʦʧʪʠʤʽʟʘʮʽʾ  

ɸʥʘʣʽʟ ʧʨʠʯʠʥ ʚʠʥʠʢʥʝʥʥʷ ʘʚʘʨʽʡ ʧʦʢʘʟʫʻ, ʱʦ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʟʘʭʦʜʽʚ 

ʢʦʤʧʝʥʩʘʮʽʾ ʫʜʘʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʤʦʞʝ ʙʫʪʠ ʟʘʜʽʷʥʦ ʜʚʘ ʤʝʪʦʜʠ: ʧʝʨʰʠʡ ï ʤʝʪʦʜ 

ʨʝʛʫʣʶʚʘʥʥʷ ʞʦʨʩʪʢʦʩʪʽ ʧʨʫʞʥʠʭ ʝʣʝʤʝʥʪʽʚ ʫ ʤʝʞʘʭ, ʱʦ ʥʝ ʩʧʨʠʯʠʥʷʶʪʴ 

ʟʥʘʯʥʠʭ ʤʝʭʘʥʽʯʥʠʭ ʢʦʣʠʚʘʥʴ; ʜʨʫʛʠʡ ï ʤʝʪʦʜ ʟʘʚʯʘʩʥʦʛʦ ʬʦʨʩʫʚʘʥʥʷ ʟʙʫʜʞʝʥʥʷ 

ʟʘʜʘʥʦʛʦ ʨʽʚʥʷ. ɼʣʷ ʨʦʟʚô̫ ʟʘʥʥʷ ʮʽʻʾ ʧʨʦʙʣʝʤʠ ʥʝʦʙʭʽʜʥʦ ʩʬʦʨʤʫʣʶʚʘʪʠ 

ʦʧʪʠʤʽʟʘʮʽʡʥʫ ʟʘʜʘʯʫ, ʷʢʘ ʜʘʩʪʴ ʟʤʦʛʫ ʚʠʟʥʘʯʠʪʠ ʧʘʨʘʤʝʪʨʠ ʩʠʩʪʝʤʠ ʟʘ ʦʟʥʘʯʝʥʠʭ 

ʫʤʦʚ ʨʦʙʦʪʠ ʧʨʠʚʦʜʘ. 

ʉʧʦʩʦʙʦʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʟʥʘʯʠʤʦ ʧʘʨʘʤʝʪʨʠ ʩʠʩʪʝʤʠ 

ʧʨʠʚʦʜʘ ʟ ʜʚʠʛʫʥʦʤ ʉɼʄɿ-2-24-59-80-ʋʍʃ4 ʧʨʠ ʥʘʢʠʜʘʥʥʽ ʥʦʤʽʥʘʣʴʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʽ ʩʪʘʥʫ ʥʝʨʦʙʦʯʦʛʦ ʭʦʜʫ.  

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʦ ʤʝʞʽ ʨʝʛʫʣʶʚʘʥʥʷ ʬʘʢʪʦʨʽʚ ʦʧʪʠʤʽʟʘʮʽʾ:  

¶ ʢʨʘʪʥʽʩʪʴ ʬʦʨʩʫʚʘʥʥʷ ʟʙʫʜʞʝʥʥʷ 1...1,75 ʥʦʤʽʥʘʣʴʥʦʛʦ, ʦʙʤʝʞʝʥʘ 

ʤʦʞʣʠʚʽʩʪʶ ʟʙʫʜʥʠʢʘ; 
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¶ ʤʝʞʽ ʢʨʘʪʥʦʩʪʽ ʞʦʨʩʪʢʦʩʪʽ ʤʫʬʪʠ 1...4, ʱʦ ʣʽʤʽʪʫʻʪʴʩʷ ʤʘʢʩʠʤʫʤʦʤ 

ʢʦʣʠʚʘʣʴʥʦʩʪʽ ʩʠʩʪʝʤʠ;  

¶ ʤʦʞʣʠʚʠʡ ʽʥʪʝʨʚʘʣ ʯʘʩʫ ʟʘʚʯʘʩʥʦʛʦ ʚʚʽʤʢʥʝʥʥʷ ʬʦʨʩʫʚʘʥʥʷ 0...3 ʩʝʢʫʥʜʠ 

ʜʦ ʧʦʯʘʪʢʫ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧô̫ ʪʴʤʘ ʧʦʩʪʽʡʥʠʤʠ ʯʘʩʫ 

ʦʙʤʦʪʢʠ ʟʙʫʜʞʝʥʥʷ.  

ʗʢ ʬʫʥʢʮʽʶ ʤʝʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʽʥʽʤʫʤ 

ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʩʪʘʣʦʛʦ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ ʷʢʦʨʷ ʧʽʜ ʯʘʩ 

ʥʘʢʠʜʫ ʥʦʤʽʥʘʣʴʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ [57]. 

 „ В ʩʪ (3.1) 

ʜʝ ὭȟὍʩʪ ï ʤʠʪʪʻʚʝ ʽ ʩʪʘʣʝ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ ʷʢʦʨʷ,  

 n ï ʯʠʩʣʦ ʜʠʩʢʨʝʪ.  

ʈʦʟʚô̫ ʟʘʥʥʷ ʟʘʜʘʯʽ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʥʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʙʫʜʦʚʘʥʦʾ 

ʬʫʥʢʮʽʾ Minimize ʧʘʢʝʪʘ MathCAD, ʜʝ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʛʨʘʜʽʻʥʪʥʠʡ ʩʧʦʩʽʙ 

ʧʦʰʫʢʫ ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʽʰʝʥʥʷ. ɿʘ ʜʘʥʠʤʠ [57] ʛʨʘʜʽʻʥʪʥʠʡ ʤʝʪʦʜ ʻ ʜʦʮʽʣʴʥʠʤ 

ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʥʘʫʢʦʚʦʾ ʟʘʜʘʯʽ ʦʧʪʠʤʽʟʘʮʽʾ, ʘʜʞʝ ʚʽʥ ʟʘʙʝʟʧʝʯʫʻ 

ʰʚʠʜʢʫ ʟʙʽʞʥʽʩʪʴ ʪʘ ʤʦʞʣʠʚʽʩʪʴ ʨʦʙʦʪʠ ʟ ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʬʘʢʪʦʨʽʚ ʽ 

ʦʙʤʝʞʝʥʴ. ʁʦʛʦ ʧʝʨʝʚʘʛʦʶ ʻ ʬʦʨʤʫʚʘʥʥʷ ʥʘʧʨʷʤʢʫ ʧʦʰʫʢʫ ʪʘ ʦʪʨʠʤʘʥʥʷ 

ʨʝʟʫʣʴʪʘʪʫ ʟʘ ʢʽʥʮʝʚʝ ʯʠʩʣʦ ʢʨʦʢʽʚ ʟ ʙʘʞʘʥʦʶ ʪʦʯʥʽʩʪʶ. 

ʊʨʘʜʠʮʽʡʥʦ ʜʠʥʘʤʽʢʫ ʧʫʩʢʫ ʩʠʥʭʨʦʥʥʦʛʦ ʧʨʠʚʦʜʘ ʦʮʽʥʶʶʪʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ. ʇʽʜ ʯʘʩ ʤʦʜʝʣʶʚʘʥʥ ̫ʜʚʠʛʫʥʘ 

ʚʠʢʦʨʠʩʪʘʥʦ ʨʽʚʥʷʥʥʷ ʇʘʨʢʘ-ɻʦʨʻʚʘ [58]: 
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 (3.2) 

ʜʝ ;ï hʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʤʝʭʘʥʽʟʤʫ ̍‫ 

 •̅, •̍ ï ʢʫʪ ʟʘʢʨʫʯʫʚʘʥʥʷ ʚʘʣʫ ʤʝʭʘʥʽʟʤʫ; 

 Ὕ̇ ,̅ Ὕ̇  ̍ï ʤʝʭʘʥʽʯʥʽ ʧʦʩʪʽʡʥʽ ʯʘʩʫ ʜʚʠʛʫʥʘ ʪʘ ʤʝʭʘʥʽʟʤʫ. 

ʄʠʪʪʻʚʽ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʽʚ ʽ ʤʦʤʝʥʪʫ ʚʠʟʥʘʯʝʥʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʥʘʜʧʝʨʝʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ: 

ʅʘʜʧʝʨʝʭʽʜʥʠʡ ʽʥʜʫʢʪʠʚʥʠʡ ʦʧʽʨ ʟʘ ʧʦʚʟʜʦʚʞʥʴʦʶ ʚʽʩʩʶ, ʚ.ʦ. 

 2d

f kd ad

D
x

x x x

±=
-

; (3.3) 

ʅʘʜʧʝʨʝʭʽʜʥʠʡ ʽʥʜʫʢʪʠʚʥʠʡ ʦʧʽʨ ʟʘ ʧʦʧʝʨʝʯʥʦʶ ʚʽʩʩʶ, ʚ.ʦ. 
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ʅʘʜʧʝʨʝʭʽʜʥʠʡ ʽʥʜʫʢʪʠʚʥʠʡ ʦʧʽʨ ʦʙʤʦʪʢʠ ʟʙʫʜʞʝʥʥʷ, ʚ.ʦ. 

 2f

d kd ad
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x

x x x

±=
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; (3.5) 

ʅʘʜʧʝʨʝʭʽʜʥʠʡ ʽʥʜʫʢʪʠʚʥʠʡ ʦʧʽʨ ʜʝʤʧʬʝʨʥʦʾ ʦʙʤʦʪʢʠ ʟʘ ʧʦʟʜʦʚʞʥʴʦʶ 

ʚʽʩʩʶ, ʚ.ʦ. 

 2kd

f d ad

D
x

x x x

±=
-

; (3.6) 

ʅʘʜʧʝʨʝʭʽʜʥʠʡ ʽʥʜʫʢʪʠʚʥʠʡ ʦʧʽʨ ʟʘ ʧʦʟʜʦʚʞʥʴʦʶ ʚʽʩʩʶ ʤʽʞ ʦʙʤʦʪʢʦʶ 

ʩʪʘʪʦʨʘ ʪʘ ʜʝʤʧʬʝʨʥʦʶ ʦʙʤʦʪʢʦʶ, ʚ.ʦ. 

 2dkd

f ad ad

D
x

x x x

±=
-

;  (3.7) 

ʅʘʜʧʝʨʝʭʽʜʥʠʡ ʽʥʜʫʢʪʠʚʥʠʡ ʦʧʽʨ ʚʟʘʻʤʥʦʾ ʽʥʜʫʢʮʽʾ ʤʽʞ ʦʙʤʦʪʢʦʶ 

ʟʙʫʜʞʝʥʥʷ ʪʘ ʧʦʟʜʦʚʞʥʽʤ ʢʦʥʪʫʨʦʤ ʜʝʤʧʬʝʨʥʦʾ ʦʙʤʦʪʢʠ, ʚ.ʦ. 

 2fkd

d ad ad

D
x

x x x
¡¡=

-
; (3.8) 

ʅʘʜʧʝʨʝʭʽʜʥʠʡ ʽʥʜʫʢʪʠʚʥʠʡ ʦʧʽʨ ʚʟʘʻʤʥʦʾ ʽʥʜʫʢʮʽʾ ʤʽʞ ʦʙʤʦʪʢʦʶ 

ʟʙʫʜʞʝʥʥʷ ʪʘ ʧʦʟʜʦʚʞʥʽʤ ʢʦʥʪʫʨʦʤ ʦʙʤʦʪʢʠ ʩʪʘʪʦʨʘ, ʚ.ʦ. 

 2fd

kd ad ad

D
x

x x x
¡¡=

-
; (3.9) 
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ʅʘʜʧʝʨʝʭʽʜʥʠʡ ʽʥʜʫʢʪʠʚʥʠʡ ʦʧʽʨ ʟʘ ʧʦʧʝʨʝʯʥʦʶ ʚʽʩʩʶ ʤʽʞ ʦʙʤʦʪʢʦʶ 

ʩʪʘʪʦʨʘ ʪʘ ʜʝʤʧʬʝʨʥʦʶ ʦʙʤʦʪʢʦʶ, ʚ.ʦ. 

 

2

q kq aq

qkq

ad

x x x
x

x

-
¡¡= , (3.10) 

ʜʝ 2 3( ) 2d f kd ad d f kd adD x x x x x x x x= - + + + ï ʜʦʧʦʤʽʞʥʠʡ ʧʘʨʘʤʝʪʨ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʦʧʦʨʽʚ. 

ʈʦʟʚô̫ ʟʘʥʥʷ ʥʘʚʝʜʝʥʦʾ ʩʠʩʪʝʤʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʚʠʢʦʥʫʻʪʴʩʷ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʚʠʨʘʟʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʨʫʤʽʚ ʽ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʤʦʤʝʥʪʫ:  

ʇʨʦʻʢʮʽʷ ʩʪʨʫʤʫ ʩʪʘʪʦʨʘ ʥʘ ʧʦʚʟʜʦʚʞʥʶ ʚʽʩ ɹ

 
fd kd

d

d fd dkd

i
x x x

yy y
= - -
¡¡ ¡¡ ¡¡

; (3.11) 

ʇʨʦʻʢʮʽʷ ʩʪʨʫʤʫ ʩʪʘʪʦʨʘ ʥʘ ʧʦʧʝʨʝʯʥʫ ʚʽʩɹ 

 
q kq

q

q qkq

i
x x

y y
= -
¡¡ ¡¡

; (3.12) 

ʉʪʨʫʤ ʦʙʤʦʪʢʠ ʟʙʫʜʞʝʥʥʷ 

 
f d kd

f

f fd fkd

i
x x x

y y y
= - -
¡¡ ¡¡ ¡¡

; (3.13) 

ʇʨʦʻʢʮʽʷ ʩʪʨʫʤʫ ʜʝʤʧʬʝʨʥʦʾ ʦʙʤʦʪʢʠ ʟʘ ʧʦʚʟʜʦʚʞʥʴʦʶ ʚʽʩʩʶ 

 
fkd d

kd

kd fkd dkd

i
x x x

yy y
= - -
¡¡ ¡¡ ¡¡

; (3.14) 

ʇʨʦʻʢʮʽʷ ʩʪʨʫʤʫ ʜʝʤʧʬʝʨʥʦʾ ʦʙʤʦʪʢʠ ʟʘ ʧʦʧʝʨʝʯʥʦʶ ʚʽʩʩʶ 
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kq q

kq

kq qkq

i
x x

y y
= -
¡¡ ¡¡

;  (3.15) 

ʄʦʤʝʥʪ ʜʚʠʛʫʥʘ 

 ( )ʜ d q q dM i iy y= - ; (3.16) 

ʄʦʜʫʣʴ ʩʪʨʫʤʫ ʩʪʘʪʦʨʘ 

 
2 2

c d qi i i= + . (3.17) 

3.3 ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʜʝʣʶʚʘʥʥʷ 

ʈʝʟʫʣʴʪʘʪ ʤʦʜʝʣʶʚʘʥʥʷ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 3.1.  

ʈʦʟʤʽʨ ʧʦʢʘʟʥʠʢʘ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʩʪʘʥʦʚʠʪʴ ů = 

0,002707, ʢʨʘʪʥʽʩʪʴ ʬʦʨʩʫʚʘʥʥʷ ʽ ʞʦʨʩʪʢʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦ 0,178012 ʽ 1,436994 ʟʘ 

ʯʘʩʫ ʟʘʚʯʘʩʥʦʛʦ ʫʚʽʤʢʥʝʥʥʷ ʥʘʧʨʫʛʠ ʟʙʫʜʞʝʥʥʷ 1,5 ʩʝʢʫʥʜʠ. ʂʦʣʠʚʘʥʥʷ ʩʠʩʪʝʤʠ 

ʦʩʦʙʣʠʚʦ ʟʙʽʣʴʰʠʣʦʩʷ ʜʣʷ ʜʽʣʷʥʢʠ ʩʠʥʭʨʦʥʽʟʘʮʽʾ. ʆʜʥʘʢ ʟʘʛʘʣʦʤ ʷʢʽʩʪʴ 

ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ ʧʦʢʨʘʱʠʣʘʩʷ. ʋ ʨʘʟʽ ʦʙʤʝʞʝʥʥʷ ʥʠʞʥʴʦʛʦ ʨʽʚʥʷ ʢʨʘʪʥʦʩʪʽ 

ʟʙʫʜʞʝʥʥʷ ʥʘ ʚʝʣʠʯʠʥʽ 1, ʦʧʪʠʤʽʟʘʮʽʡʥʝ ʟʘʚʜʘʥʥʷ ʪʘʢʦʞ ʤʘʻ ʨʦʟʚô̫ ʟʦʢ. ɼʦ ʪʦʛʦ ʞ 

ʫ ʮʴʦʤʫ ʨʘʟʽ ʬʦʨʩʫʚʘʥʥʷ ʽ ʯʘʩ ʟʘʚʯʘʩʥʦʛʦ ʚʚʽʤʢʥʝʥʥʷ ʟʙʫʜʞʝʥʥʷ ʩʪʘʶʪʴ 

ʙʣ̔ʴʰʠʤʠ, ʥʽʞ ʥʘ ʨʠʩʫʥʢʫ 3.1, ʘ ʷʢʽʩʪʴ ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ ʧʦʛʽʨʰʫʻʪʴʩ.̫ 

ʂʨʠʪʝʨʽʻʤ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʥʷ ʚʠʙʦʨʫ ʥʠʞʥʴʦʾ ʤʝʞʽ ʬʦʨʩʫʚʘʥʥʷ, ʙʽʣʴʰʦʾ ʘʙʦ 

ʤʝʥʰʦʾ ʟʘ 1, ʤʘʻ ʙʫʪʠ ʤʽʥʽʤʫʤ ʧʦʪʫʞʥʦʩʪʽ, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʚ ʽʥʜʫʢʪʦʨʥʽʡ ʦʙʤʦʪʮʽ 

ʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʣʦʱʝʶ ʧʽʜ ʢʨʠʚʦʶ ʩʪʨʫʤʫ ʷʢʦʨʷ ʜʽʣʷʥʢʠ ʥʘʢʠʜʘʥʥʷ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʚʠʧʘʜʢʫ, ʟʦʙʨʘʞʝʥʦʛʦ ʥʘ ʨʠʩʫʥʢʫ 3.1, ʙ. ʗʢʱʦ 

ʧʦʨʽʚʥʶʚʘʪʠ ʧʦʪʫʞʥʽʩʪʴ ʚʪʨʘʪ ʢʝʨʫʚʘʥʥʷ ʜʣʷ ʢʣʘʩʠʯʥʦʾ ʩʠʩʪʝʤʠ ʟʙʫʜʞʝʥʥʷ 

(ʜʠʚ. ʨʠʩʫʥʦʢ 3.1, ʘ) ʪʘ ʦʧʪʠʤʽʟʦʚʘʥʦʾ (ʜʠʚ. ʨʠʩʫʥʦʢ 3.1, ʙ), ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ 

ʥʝʟʥʘʯʥʝ ʟʙʽʣʴʰʝʥʥʷ ʧʣʦʱ̔ ʧʽʜ ʢʨʠʚʦʶ ʩʪʨʫʤʫ ʷʢʦʨʷ. ʎʝʡ ʬʘʢʪ ʧʽʜʪʚʝʨʜʞʫʻ 

ʤʦʞʣʠʚʽʩʪʴ ʟʙʝʨʝʞʝʥʥʷ ʪʝʧʣʦʚʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʝʣʝʢʪʨʠʯʥʦʾ ʤʘʰʠʥʠ ʥʘ ʨʽʚʥʽ, 

ʷʢʠʡ ʥʘʙʣʠʞʝʥʦ ʜʦʨʽʚʥʶʻ ʧʘʩʧʦʨʪʥʦʤʫ.  
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I1, If, Ikd ï ʩʪʨʫʤʠ ʽʥʜʫʢʪʦʨʘ, ʟʙʫʜʞʝʥʥʷ ʽ ʜʝʤʧʬʝʨʥʦʾ ʦʙʤʦʪʢʠ, ʚ.ʦ.;  

ʄʜ, ʄʧ ï ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʡ ʽ ʧʨʫʞʥʠʡ ʤʦʤʝʥʪ, ʚ.ʦ.; ɤ ï ʢʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʜʚʠʛʫʥʘ; ʚ.ʦ.   

 

ʈʠʩʫʥʦʢ 3.1 ï ɯʣʶʩʪʨʘʮʽʷ ʜʦ ʨʦʟʚ'ʷʟʘʥʥʷ ʦʧʪʠʤʽʟʘʮʽʡʥʦʾ ʟʘʜʘʯʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʪʘʥʜʘʨʪʥʠʭ (ʘ) ʪʘ  

ʦʧʪʠʤʽʟʦʚʘʥʠʭ (ʙ) ʧʘʨʘʤʝʪʨʽʚ 
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3.4 ʆʮʽʥʢʘ ʚʧʣʠʚʫ ʨʽʚʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʘʨʘʤʝʪʨʠ ʦʧʪʠʤʽʟʘʮʽʾ 

ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʾ ʩʠʩʪʝʤʠ 

ʥʘʦʯʥʦ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ ʾʭʥ  ʁʟʘʣʝʞʥʽʩʪʴ ʚʽʜ ʨʽʚʥʷ ʟʘʚʘʥʪʘʞʝʥʥʷ. ʆʯʝʚʠʜʥʦ, ʱʦ 

ʨʽʟʥʠʡ ʪʠʧʦʨʦʟʤʽʨ ʪʨʫʙʠ ʧʨʦʢʘʪʢʠ ʟʫʤʦʚʠʪʴ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʝʨʝʥʘʣʘʰʪʫʚʘʥʥʷ 

ʩʠʩʪʝʤʠ ʟʘʛʘʣʦʤ. ʋ ʟʚôʷʟʢʫ ʟ ʮʠʤ ʫ ʨʦʙʦʪʽ ʫʭʚʘʣʝʥʦ ʨʽʰʝʥʥʷ ʱʦʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʬʘʢʪʦʨʘ ʟʘʚʘʥʪʘʞʝʥʦʩʪʽ ʥʘ ʢʽʥʮʝʚʽ ʨʽʚʥʽ ʥʘʣʘʛʦʜʞʝʥʥʷ ʬʦʨʩʫʚʘʥʥʷ 

ʽ ʢʨʘʪʥʦʩʪʽ ʥʝʦʙʭʽʜʥʦʾ ʧʨʫʞʥʦʩʪʽ ʜʝʤʧʬʝʨʥʦʾ ʤʫʬʪʠ.  

ʆʙʨʘʥʽ ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʢʨʘʪʥʦʩʪʝʡ ʬʘʢʪʦʨʽʚ ʚʧʣʠʚʫ ʦʧʪʠʤʽʟʘʮʽʡʥʦʾ 

ʟʘʜʘʯʽ ʤʦʞʫʪʴ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʥʽ: ʫʩʪʘʥʦʚʣʝʥʥʷʤ ʙʘʞʘʥʦʛʦ ʨʽʚʥʷ ʬʦʨʩʫʚʘʥʥʷ 

ʥʘʧʨʫʛʠ ʟʙʫʜʞʝʥʥʷ ï ʥʝ ʧʦʪʨʝʙʫʻ ʟʥʘʯʥʠʭ ʟʫʩʠʣʴ, ʦʩʢʽʣʴʢʠ ʡʦʛʦ ʟʤʽʥʘ 

ʧʝʨʝʜʙʘʯʝʥʘ ʢʦʥʩʪʨʫʢʮʽʻʶ ʟʙʫʜʥʠʢʘ; ʫʩʪʘʥʦʚʣʝʥʥʷʤ ʥʝʦʙʭʽʜʥʦʛʦ ʟʥʘʯʝʥʥʷ 

ʧʨʫʞʥʦʩʪʽ ʧʨʫʞʥʦʛʦ ʝʣʝʤʝʥʪʘ ï ̫ ʢ ʚʘʨʽʘʥʪ ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʤʦʞʝ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠʩʷ ʛʽʜʨʘʚʣʽʯʥʘ ʤʫʬʪʘ, ʧʨʫʞʥʽʩʪʴ ʷʢʦʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʽʚʥʷ ʟʘʧʦʚʥʝʥʥʷ 

ʢʘʨʪʝʨʘ ʤʘʩʪʠʣʦʤ, ʘʣʝ ʾʾ ʥʘʣʘʰʪʫʚʘʥʥʷ ʤʦʞʝ ʧʦʪʨʝʙʫʚʘʪʠ ʧʝʚʥʦʛʦ ʯʘʩʫ. 

ʆʪʞʝ, ʟʤʽʥʘ ʧʘʨʘʤʝʪʨʽʚ ʥʘʣʘʛʦʜʞʝʥʥʷ ʩʠʩʪʝʤʠ ʥʝ ʚʠʤʘʛʘʪʠʤʝ ʟʥʘʯʥʦʛʦ 

ʯʘʩʫ, ʦʩʦʙʣʠʚʦ ʟʘ ʫʤʦʚʠ, ʱʦ ʨʝʛʫʣʷʪʦʨʠ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ ʙʫʜʫʪʴ ʚʽʜʛʨʘʜʫʡʦʚʘʥʽ 

ʜʣʷ ʢʦʞʥʦʛʦ ʪʠʧʫ ʪʨʫʙʠ. 

ʇʦʧʝʨʝʜʥʽʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʙʘʞʘʥʠʡ ʽʥʪʝʨʚʘʣ ʟʤʽʥʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʫ ʤʝʞʘʭ 0,6é1 ʚʽʜ ʥʦʤʽʥʘʣʴʥʦʛʦ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʦʟʨʦʙʣʝʥʫ 

ʤʦʜʝʣ ɹʪʘ ʧʣʘʥ ʦʜʥʦʬʘʢʪʦʨʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʠʢʦʥʘʥʦ ʢʦʤʧʣʝʢʩ ʨʦʟʨʘʭʫʥʢʽʚ, 

ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ ʧʦʙʫʜʦʚʘʥʦ ʣʽʥʽʾ ʪʨʝʥʜʫ ʜʣʷ ʥʠʟʢʠ ʨʽʚʥʽʚ ʥʘʚʘʥʪʘʞʝʥʴ 

(ʜʠʚ. ʨʠʩʫʥʦʢ 3.2.). 

ʆʪʨʠʤʘʥʽ ʟʘʣʝʞʥʦʩʪ ̔ʤʘʶʪʴ ʥʝʣʽʥʽʡʥʠʡ ʭʘʨʘʢʪʝʨ. ɰʭ ʘʧʨʦʢʩʠʤʘʮʽ ʁ

ʚʠʢʦʥʘʥʦ ʫ ʚʠʛʣʷʜʽ ʧʦʣʽʥʦʤʽʚ ʜʨʫʛʦʛʦ ʧʦʨʷʜʢʫ. ʗʢʽʩʪʴ ʣʽʥʽʡ ʪʨʝʥʜʫ ʦʮʽʥʝʥʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʦʝʬʽʮʽʻʥʪʽʚ ʜʝʪʝʨʤʽʥʘʮʽʾ, ʟʥʘʯʝʥʥʷ ̫ʢʠʭ ʩʪʘʥʦʚʠʪʴ ʥʝ ʤʝʥʰʝ 0,9, ʱʦ 

ʮʽʣʢʦʤ ʜʦʩʪʘʪʥʴʦ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʪʝʭʥʽʯʥʠʭ ʨʦʟʨʘʭʫʥʢʘʭ.  
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ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 

ɺʠʢʦʥʘʥʠʡ ʢʦʤʧʣʝʢʩ ʜʦʩʣʽʜʞʝʥʴ ʜʘʻ ʟʤʦʛʫ ʟʨʦʙʠʪʠ ʪʘʢʽ ʚʠʩʥʦʚʢʠ: 

1. ʅʘʚʘʥʪʘʞʝʥʥʷ ʘʛʨʝʛʘʪʽʚ ʧʨʦʢʘʪʥʦʛʦ ʚʠʨʦʙʥʠʮʪʚʘ ʤʘʻ ʧʝʨʽʦʜʠʯʥʠʡ 

ʫʜʘʨʥʠʡ ʭʘʨʘʢʪʝʨ, ʱʦ ʩʧʨʠʯʠʥʷʻ ʚʠʥʠʢʥʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʢʦʣʠʚʘʣʴʥʠʭ 

ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʢʽʥʝʤʘʪʠʯʥʽʡ ʩʭʝʤʽ ʪʘ ʦʙʤʦʪʢʘʭ ʧʨʠʚʦʜʥʦʛʦ ʜʚʠʛʫʥʘ. 

2. ɼʠʥʘʤʽʯʥʫ ʩʪʽʡʢʽʩʪʴ ʧʨʠʚʦʜʥʦʛʦ ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʤʝʪʦʜʘʤʠ ʬʦʨʩʫʚʘʥʥ ̫ʥʘʧʨʫʛʠ ʟʙʫʜʞʝʥʥʷ, ʷʢʽ ʧʽʜʚʠʱʫʶʪʴ ʧʝʨʝʚʘʥʪʘʞʫʚʘʣʴʥʫ 

ʟʜʘʪʥʽʩʪʴ, ʧʨʦʪʝ ʥʝ ʦʙʤʝʞʫʶʪʴ ʝʣʝʢʪʨʦʜʠʥʘʤʽʯʥʽ ʟʫʩʠʣʣʷ ʚ ʦʙʤʦʪʢʘʭ. 

3. ɼʣʷ ʩʠʥʭʨʦʥʥʦʛʦ ʧʨʠʚʦʜʘ ʙʝʟ ʤʘʭʦʚʠʢʘ ʢʦʤʧʝʥʩʘʮʽʷ ʫʜʘʨʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ ʤʦʞʝ ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʘ ʨʝʛʫʣʶʚʘʥʥʷʤ ʞʦʨʩʪʢʦʩʪʽ ʧʨʫʞʥʠʭ ʟʚô̫ ʟʢʽʚ 

ʽ ʢʨʘʪʥʽʩʪʶ ʬʦʨʩʫʚʘʥʥʷ ʟʙʫʜʞʝʥʥʷ. 

4. ʆʧʪʠʤʽʟʘʮʽʡʥʫ ʟʘʜʘʯʫ ʜʦʮʽʣʴʥʦ ʨʦʟʚô̫ ʟʫʚʘʪʠ ʛʨʘʜʽʻʥʪʥʠʤ ʤʝʪʦʜʦʤ ̔  ʟ 

ʬʫʥʢʮʽʻ ʁʤʝʪʠ ï ʤʽʥʽʤʫʤ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʤʠʪʪʻʚʦʛʦ ʩʪʨʫʤʫ 

ʩʪʘʪʦʨʘ ʚʽʜ ʡʦʛʦ ʩʪʘʣʦʛʦ ʟʥʘʯʝʥʥʷ ʧʽʜ ʯʘʩ ʥʘʢʠʜʫ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

5. ʆʙʤʝʞʝʥʥʷ ʯʠʥʥʠʢʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʝʭʥʽʯʥʠʤʠ 

ʤʦʞʣʠʚʦʩʪʷʤʠ ʟʙʫʜʥʠʢʘ, ʜʦʧʫʩʪʠʤʦʶ ʘʤʧʣʽʪʫʜʦʶ ʢʦʣʠʚʘʥʴ ʩʠʩʪʝʤʠ ʪʘ 

ʧʦʩʪʽʡʥʦʶ ʯʘʩʫ ʦʙʤʦʪʢʠ ʟʙʫʜʞʝʥʥʷ. 

6. ʇʘʨʘʤʝʪʨʠ ʦʧʪʠʤʽʟʘʮʽʾ ʟʘʙʝʟʧʝʯʫʶʪʴ ʩʫʪʪʻʚʝ ʟʥʠʞʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʢʠʜʢʽʚ 

ʩʪʨʫʤʽʚ ʦʙʤʦʪʦʢ ʜʚʠʛʫʥʘ, ʦʜʥʦʯʘʩʥʦ ʧʦʢʨʘʱʫʶʯʠ ̫ʢʽʩʪʴ ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ. 

7. ʇʘʨʘʤʝʪʨʠ ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʩʪʚʦʨʶʶʪʴ ʫʤʦʚʠ ʜʣʷ ʥʝʟʥʘʯʥʦʛʦ 

ʟʙʽʣʴʰʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʚʪʨʘʪ ʢʝʨʫʚʘʥʥʷ, ʟʘ ʷʢʠʭ ʟʙʝʨʽʛʘʶʪʴʩʷ ʜʦʧʫʩʪʠʤʽ ʪʝʧʣʦʚʽ 

ʨʝʞʠʤʠ ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ. 

8. ʇʦʙʫʜʦʚʘʥʽ ʣʽʥʽʾ ʨʝʛʨʝʩʽʾ ʥʘʦʯʥʦ ʜʝʤʦʥʩʪʨʫʶʪʴ ʽʩʪʦʪʥʠʡ ʚʧʣʠʚ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʘʨʘʤʝʪʨʠ ʥʘʣʘʰʪʫʚʘʥʥʷ ʩʠʩʪʝʤʠ. ɺʦʜʥʦʯʘʩ ʧʨʦʚʝʜʝʥʘ 

ʧʦʧʝʨʝʜʥʷ ʦʮʽʥʢʘ ʩʚʽʜʯʠʪʴ, ʱʦ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʩʧʦʩʦʙʠ ʥʘʣʘʰʪʫʚʘʥʥʷ ʪʝʭʥʽʯʥʦ 

ʟʜʽʡʩʥʝʥʥʽ ʽ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʯʥʠʭ ʟʫʩʠʣʴ. ʗʢʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʧʦʣʽʥʦʤʽʘʣʴʥʠʭ 

ʟʘʣʝʞʥʦʩʪʝʡ ʚʽʜ ʬʘʢʪʦʨʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʦʮʽʥʶʚʘʣʘʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʜʝʪʝʨʤʽʥʘʮʽʾ, ʟʥʘʯʝʥʥʷ ʷʢʠʭ ʥʝ ʤʝʥʰʝ ʟʘ ʨʽʚʝʥʴ 0,9, ʱʦ ʜʦʧʫʩʢʘʻ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʫ ʪʝʭʥʽʯʥʠʭ ʨʦʟʨʘʭʫʥʢʘʭ. 
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ʈʆɿɼɯʃ 4 

ʂʆʄɹɯʅʆɺɸʅʀʁ ʉʇʆʉɯɹ ɸɺʊʆʄɸʊʀʏʅʆɻʆ ɼɽʄʇʌʋɺɸʅʅʗ 

ʋɼɸʈʅʀʍ ʅɸɺɸʅʊɸɾɽʅʔ ɿɸʉʆɹɸʄʀ ʉʀʉʊɽʄʀ ɿɹʋɼɾɽʅʅʗ 

ʄʘʪʝʨʽʘʣ ʪʨʝʪʴʦʛʦ ʨʦʟʜʽʣʫ ʜʦʢʘʟʦʚʦ ʜʝʤʦʥʩʪʨʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʥʘʣʘʛʦʜʞʝʥʥʷ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʾ ʩʠʩʪʝʤʠ ʛʦʣʦʚʥʦʛʦ ʧʨʠʚʦʜʘ ʘʚʪʦʤʘʪ-ʩʪʘʥʘ 

ʊʇɸ-350 ʟʘʚʜʷʢʠ ̔ ʥʜʠʚʽʜʫʘʣʴʥʦʤʫ ʥʘʣʘʛʦʜʞʝʥʥʶ ʧʨʫʞʥʦʛʦ ʝʣʝʤʝʥʪʘ ʪʘ 

ʦʧʪʠʤʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʠʩʪʝʤʠ ʟʙʫʜʞʝʥʥʷ ʫ ʬʫʥʢʮʽʾ ʧʦʪʦʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ɺʦʜʥʦʯʘʩ ʪʘʢʠʡ ʧʽʜʭʽʜ ʧʨʠʚʥʦʩʠʪʴ ʧʝʚʥʽ ʥʝʟʨʫʯʥʦʩʪʽ ʚ ʨʦʙʦʪʽ ʚʘʣʴʮʶʚʘʣʴʥʠʢʽʚ, 

ʦʩʢʽʣʴʢʠ ʧʦʪʨʝʙʫʻ ʧʝʨʽʦʜʠʯʥʦʛʦ ʥʘʣʘʛʦʜʞʝʥʥʷ ʧʨʫʞʥʦʩʪ,̔ ʷʢʘ ʥʝ ʟʘʚʞʜʠ ʤʦʞʝ 

ʙʫʪʠ ʨʝʘʣʽʟʦʚʘʥʘ ʥʘʷʚʥʠʤʠ ʟʘʩʦʙʘʤʠ ʩʫʯʘʩʥʠʭ ʨʝʛʫʣʴʦʚʘʥʠʭ ʤʫʬʪ. 

4.1 ɺʽʜʦʤʽ ʩʧʦʩʦʙʠ ʥʽʚʝʣʶʚʘʥʥʷ ʨʽʟʢʦ ʟʤʽʥʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ 

ʅʘʩʪʫʧʥʠʡ ʝʪʘʧ ʜʦʩʣʽʜʞʝʥʴ ʧʝʨʝʜʙʘʯʘʻ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ ʟ ʫʩʫʥʝʥʥ̫ 

ʧʦʪʨʝʙʠ ʚ ʧʝʨʽʦʜʠʯʥʦʤʫ ʧʝʨʝʥʘʣʘʰʪʫʚʘʥʥʽ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʾ ʩʠʩʪʝʤʠ ʟʘʚʜʷʢʠ 

ʩʠʥʪʝʟʫ ʩʧʝʮʽʘʣʴʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʚ ʨʦʙʦʪʽ ʟʜʽʡʩʥʝʥʦ ʦʛʣʷʜ 

ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣ ʱʦʜʦ ʦʮʽʥʢʠ ʩʧʨʦʤʦʞʥʦʩʪʽ ʘʚʪʦʤʘʪʠʯʥʠʭ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ 

ʩʠʥʭʨʦʥʥʦʛʦ ʧʨʠʚʦʜʘ ʢʦʤʧʝʥʩʫʚʘʪʠ ʝʢʩʪʨʝʤʘʣʴʥʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʽʜ ʯʘʩ 

ʚʪʷʛʫʚʘʥʥʷ ʟʘʛʦʪʦʚʦʢ ʫ ʚʘʣʢʠ.  

ʇʦʜʽʙʥʦ ʜʦ ʥʝʨʝʛʫʣʴʦʚʘʥʠʭ ʩʠʩʪʝʤ, ʨʦʟʛʣʷʥʫʪʠʭ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʨʦʟʜʽʣ,̔ ʫ 

ʚʠʧʘʜʢʫ ʟʘʩʪʦʩʫʚʘʥʥʷ ʘʚʪʦʤʘʪʠʯʥʠʭ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʩʠʥʭʨʦʥʥʠʤ ʧʨʠʚʦʜʦʤ 

ʦʩʥʦʚʥʠʤʠ ʟʘʣʠʰʘʶʪʴʩʷ ʤʝʭʘʥʽʯʥʽ ʪʘ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ ʩʧʦʩʦʙʠ ʢʦʤʧʝʥʩʘʮʽʾ 

ʧʽʢʦʚʠʭ ʥʘʚʘʥʪʘʞʝʥ.ɹ ʉʝʨʝʜ ʤʝʭʘʥʽʯʥʠʭ ʦʩʦʙʣʠʚʦ ʟʘʩʣʫʛʦʚʫʻ ʥʘ ʫʚʘʛʫ ʩʧʦʩʽʙ 

ʧʝʨʝʜʨʦʟʛʦʥʫ ʜʚʠʛʫʥʘ [59], ̫ʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʜʦ ʧʦʯʘʪʢʫ ʨʦʙʦʯʦʛʦ ʨʝʞʠʤʫ 

ʧʽʜʚʠʱʝʥʥ ̫ʞʦʨʩʪʢʦʩʪʽ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʦʾ ʩʠʩʪʝʤʠ ʯʝʨʝʟ ʚʠʙ̔ʨ ʟʘʟʦʨʽʚ 

ʰʧʠʥʜʝʣʴʥʠʭ ʧʨʠʩʪʨʦʾʚ ʧʨʦʢʘʪʥʠʭ ʚʘʣʢʽʚ. ʎʝ ʩʫʪʪʻʚʦ ʟʤʝʥʰʫʻ ʫʜʘʨʥʝ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʤʦʤʝʥʪ ʟʘʭʚʘʪʫ ʤʝʪʘʣʫ, ʘʣʝ ʩʧʦʩʽʙ ʧʦʪʨʝʙʫʻ ʚʠʟʥʘʯʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʦʛʦ ʨʝʞʠʤʫ ʧʝʨʝʜʨʦʟʛʦʥʫ, ʦʩʢʽʣʴʢʠ ʽʩʥʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʧʦʚʪʦʨʥʦʛʦ 

ʨʦʟʢʨʠʪʪʷ ʣʶʬʪʽʚ ʟʫʙʯʘʩʪʠʭ ʟʘʯʝʧʣʝʥʴ. 
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ʑʦʜʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʩʧʦʩʦʙʽʚ, ʪʦ ʚ ʮʽʡ ʛʨʫʧʽ ʤʘʻʤʦ ʙʽʣʴʰʫ 

ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʤʝʭʘʥʽʯʥʠʤʠ. ɿʦʢʨʝʤʘ, ʥʝ ʧʦʪʨʝʙʫʻ ʜʦʢʘʟʫ ʪʦʡ 

ʬʘʢʪ, ʱʦ ʜʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʜʝʤʧʬʫʚʘʥʥʷ ʢʦʣʠʚʘʥʴ ʢʫʪʘ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʣʠʰʝ ʟʘʚʜʷʢʠ ʽʥʜʫʢʪʦʨʥʦʤʫ ʢʦʥʪʫʨʫ [60] ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ 

ʰʚʠʜʢʝ ʪʘ ʩʫʪʪʻʚʝ ʬʦʨʩʫʚʘʥʥʷ ʥʘʧʨʫʛʠ ʟʙʫʜʞʝʥʥʷ. ʆʜʥʘʢ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʦʾ ʫʤʦʚʠ 

ʧʝʨʝʰʢʦʜʞʘʻ ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʩʝʨʽʡʥʠʭ ʘʚʪʦʤʘʪʠʯʥʠʭ ʟʙʫʜʥʠʢʽʚ ʟʘʙʝʟʧʝʯʠʪʠ 

ʢʨʘʪʥʽʩʪʴ ʬʦʨʩʫʚʘʥʥʷ ʥʘʧʨʫʛʠ ʥʝʦʙʭʽʜʥʦʛʦ ʨʽʚʥʷ, ʘ ʪʘʢʦʞ ʥʝʜʦʩʪʘʪʥʷ ʩʪʽʡʢʽʩʪʴ 

ʽʟʦʣʷʮʽʾ ʦʙʤʦʪʦʢ ʜʚʠʛʫʥʽʚ ʜʦ ʨʽʟʢʦ ʟʤʽʥʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʥʘʧʨʫʛʠ. ʋ ʧʽʜʩʫʤʢʫ 

ʰʚʠʜʢʦʜʽʷ ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʣʷ ʟʙʫʜʞʝʥʥʷ ʩʪʘʻ ʥʝʜʦʩʪʘʪʥʴʦʶ, ʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʢʦʤʧʝʥʩʘʮʽʾ ʢʦʣʠʚʘʥʴ ʩʫʪʪʻʚʦ ʧʘʜʘʻ.  

ɼʦʩʠʪʴ ʧʝʨʩʧʝʢʪʠʚʥʠʤ ʻ ʩʧʦʩʽʙ ʧʽʜʚʠʱʝʥʥʷ ʧʨʦʪʠʜʽʾ ʩʠʥʭʨʦʥʥʠʭ ʧʨʠʚʦʜʽʚ 

[61] ʫʜʘʨʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʟʘʚʜʷʢʠ ʧʨʠʩʢʦʨʝʥʥ ʁh ʚʠʜʢʦʩʪʽ ʬʦʨʩʫʚʘʥʥʷ 

ʟʙʫʜʞʝʥʥʷ ʨʦʟʨʷʜʦʤ ʧʦʧʝʨʝʜʥʴʦ ʟʘʨʷʜʞʝʥʦʛʦ ʢʦʥʜʝʥʩʘʪʦʨʘ ʚ ʮʴʦʤʫ ʞ ʢʦʥʪʫʨʽ ʟ 

ʦʜʥʦʯʘʩʥʦʶ ʧʦʜʘʯʝʶ ʥʘʧʨʫʛʠ ʚʽʜ ʪʠʨʠʩʪʦʨʥʦʛʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ. ʆʜʥʘʢ ʽ ʚ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʧʠʪʘʥʥʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʣʝʞʥʦʾ ʩʪʽʡʢʦʩʪʽ ʽʟʦʣʷʮʽʾ ʦʙʤʦʪʦʢ ʜʚʠʛʫʥʘ 

ʟʘʣʠʰʘʻʪʴʩʷ ʥʝʚʠʨʽʰʝʥʠʤ.  

ɼʦ ʪʨʘʜʠʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʜʝʤʧʬʫʚʘʥʥʷ ʢʦʣʠʚʘʥʴ 

ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ ʥʘʣʝʞʘʪʴ ʚʽʜʦʤʽ ʟʘʢʦʥʠ ʢʝʨʫʚʘʥʥʷ ʟʙʫʜʞʝʥʥʷʤ [62, 

63, 64]: 

ï ʧʽʜʪʨʠʤʘʥʥʷ ʧʦʩʪʽʡʥʦʛʦ ʨʽʚʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʪʫʞʥʦʩʪʽ ʜʚʠʛʫʥʘ; 

ï ʩʪʘʙʽʣʽʟʘʮʽʷ ʨʝʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ ʜʚʠʛʫʥʘ ʟʘʜʘʥʦʾ ʚʝʣʠʯʠʥʠ; 

ï ʢʦʤʧʝʥʩʘʮʽʷ ʨʝʘʢʪʠʚʥʦʛʦ ʩʪʨʫʤʫ ʷʢʦʨʷ.  

ʋ ʤʝʪʦʜʽ [65] ʟʘʩʪʦʩʦʚʘʥʦ ʚʝʢʪʦʨʥʫ ʩʠʩʪʝʤʫ ʟʙʫʜʞʝʥʥʷ ʧʦʪʫʞʥʦʛʦ ʜʚʠʛʫʥʘ 

ʟ ̔ʩʪʘʙʽʣʽʟʘʮʽʻʶ ʢʦʝʬʽʮʽʻʥʪʘ ʧʦʪʫʞʥʦʩʪʽ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʝʬʝʢʪʠʚʥʦ ʥʝʡʪʨʘʣʽʟʫʻ 

ʢʦʣʠʚʘʥʥʷ ʩʠʩʪʝʤʠ ʟ ʥʝʟʥʘʯʥʦʶ ʘʤʧʣʽʪʫʜʦʶ, ʦʜʥʘʢ ʧʽʜ ʯʘʩ ʧʽʢʦʚʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʡʦʛʦ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʽʩʪʦʪʥʦ ʟʥʠʞʫʻʪʴʩʷ.  

ɯʩʥʫʻ ʢʣʘʩ ʘʚʪʦʤʘʪʠʯʥʠʭ ʩʠʩʪʝʤ ʟʙʫʜʞʝʥʥʷ, ʜʝ ʷʢʽʩʪʴ ʢʦʤʧʝʥʩʘʮʽʾ ʢʦʣʠʚʘʥʴ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘʚʜʷʢʠ ʥʝʣʽʥʽʡʥʠʤ ʟʚʦʨʦʪʥʠʤ ʟʚôʷʟʢʘʤ [66], ʷʢʽ ʝʬʝʢʪʠʚʥʦ 

ʧʦʛʣʠʥʘʶʪʴ ʟʙʫʨʝʥʥʷ ʤʘʣʦʾ ʘʤʧʣʽʪʫʜʠ, ʧʨʦʪʝ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ 

ʾʭʥʷ ʝʬʝʢʪʠʚʥʽʩʪʴ ʩʫʪʪʻʚʦ ʟʥʠʞʫʻʪʴʩʷ.  
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ʋ ʜʞʝʨʝʣʽ [67] ʧʦʢʘʟʘʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʫ ʧʨʦʛʨʘʤʥʦʛʦ 

ʢʝʨʫʚʘʥʥʷ ʥʘʧʨʫʛʦʶ ʟʙʫʜʥʠʢʘ ʜʣʷ ʟʥʠʞʝʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʫ 

ʧʝʨʝʭʽʜʥʠʭ ʨʝʞʠʤʘʭ. ʉʫʪʴ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʚ ʮʽʣʝʩʧʨʷʤʦʚʘʥʦʤʫ ʞʠʚʣʝʥʥʽ 

ʦʙʤʦʪʢʠ ʟʙʫʜʞʝʥʥʷ ʧʝʨʽʦʜʠʯʥʦʶ ʟʤʽʥʥʦʶ ʥʘʧʨʫʛʦʶ, ʱʦ ʥʝ ʣʠʰʝ ʟʤʝʥʰʫ ̒

ʧʝʨʽʦʜʠʯʥʫ ʩʢʣʘʜʦʚʫ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʛʦ ʤʦʤʝʥʪʫ, ʘ ʡ ʯʘʩʪʢʦʚʦ ʧʽʜʚʠʱʫʻ ʡʦʛʦ 

ʩʝʨʝʜʥʶ ʩʢʣʘʜʦʚʫ, ʜʦʩʪʘʪʥ ʁʜʣʷ ʧʣʘʚʥʦʛʦ ʨʦʟʛʦʥʫ ʜʚʠʛʫʥʘ ʜʦ ʩʠʥʭʨʦʥʥʦʾ 

ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ. ʆʩʥʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʤʝʪʦʜʫ ʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʨʝʚʝʨʩʠʚʥʦʛʦ ʟʙʫʜʥʠʢʘ. 

ʗʢ ʦʜʠʥ ʽʟ ʚʘʨʽʘʥʪʽʚ ʧʨʦʪʠʜʽʾ ʫʜʘʨʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʘ ʩʠʩʪʝʤʘ ʛʨʘʥʠʯʥʦʛʦ ʩʪʫʧʝʥʷ ʩʪʽʡʢʦʩʪʽ ʽʟ ʤʽʥʽʤʘʣʴʥʦʶ 

ʢʦʣʠʚʘʣʴʥʽʩʪʶ ʧʨʫʞʥʦʾ ʤʝʭʘʥʽʯʥʦʾ ʧʽʜʩʠʩʪʝʤʠ [68]. ʉʫʪʴ ʤʝʪʦʜʫ ʧʦʣʷʛʘʻ ʚ 

ʦʧʪʠʤʘʣʴʥʦʤʫ ʥʘʣʘʛʦʜʞʝʥʥʽ ʨʝʛʫʣʷʪʦʨʘ ʪʘ ʧʨʫʞʥʦʩʪʽ ʩʠʩʪʝʤʠ ʟʘ ʧʦʧʝʨʝʜʥʴʦ 

ʚʠʟʥʘʯʝʥʠʭ ʫʤʦʚ, ʧʨʦʪʝ ʽ ʮʝʡ ʧʽʜʭʽʜ ʣʠʰʝ ʯʘʩʪʢʦʚʦ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ 

ʢʦʤʧʝʥʩʘʮʽʾ ʝʢʩʪʨʝʤʘʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ. 

ʄʝʪʦʜ, ʥʘʚʝʜʝʥʠʡ ʫ ʜʞʝʨʝʣʘʭ [69, 70, 71], ʜʝʤʦʥʩʪʨʫʻ ʧʦʪʝʥʮʽʡʥʫ 

ʤʦʞʣʠʚʽʩʪʴ ʢʦʤʧʝʥʩʘʮʽʾ ʧʫʩʢʦʚʠʭ ʩʪʨʫʤʽʚ ʟʘʚʜʷʢʠ ʚʠʧʝʨʝʜʞʘʣʴʥʦʤʫ ʟʙʽʣʴʰʝʥʥ ʁ

ʥʘʧʨʫʛʠ ʟʙʫʜʞʝʥʥʷ ʥʘ ʧʨʦʛʥʦʟʦʚʘʥʠʡ ʧʨʦʚʘʣ ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ. ʆʜʥʘʢ ʩʠʩʪʝʤʘ 

ʟʙʫʜʞʝʥʥʷ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʘʜʘʧʪʦʚʘʥʘ ʜʣʷ ʨʦʙʦʪʠ ʩʠʥʭʨʦʥʥʦʛʦ ʛʝʥʝʨʘʪʦʨʘ.  

ʋʩʽ ʨʦʟʛʣʷʥʫʪʽ ʤʝʪʦʜʠ, ʥʘ ʞʘʣʴ, ʤʘʣʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʫʤʦʚʘʤ ʥʝʡʪʨʘʣʽʟʘʮʽʾ 

ʰʢʽʜʣʠʚʠʭ ʟʫʩʠʣʴ ʚ ʷʢʽʨʥʠʭ ʢʦʪʫʰʢʘʭ, ʱʦ ʻ ʧʨʽʦʨʠʪʝʪʦʤ ʧʨʠ ʨʦʟʚôʷʟʘʥʥʽ 

ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ. 

4.2 ʉʠʥʪʝʟ ʤʦʜʝʣʽ ʜʚʠʛʫʥʘ ʽ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʘ  

ɿ ʚʠʱʝʥʘʚʝʜʝʥʦʛʦ ʤʦʞʥʘ ʜʽʡʪʠ ʚʠʩʥʦʚʢʫ, ɦʦ ʚʽʜʦʤʽ ʩʧʦʩʦʙʠ ʧʦʢʨʘʱʝʥʥʷ 

ʜʝʤʧʬʫʚʘʥʥʷ ʫʜʘʨʥʠʭ ʥʘʚʘʥʪʘʞʝʥʴ ʻ ʤʘʣʦ ʧʨʠʜʘʪʥʠʤʠ. ʅʘʚʽʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʥʝʣʽʥʽʡʥʠʭ ʨʝʛʫʣʷʪʦʨʽʚ ʥʝ ʜʦʟʚʦʣʷʻ ʧʦʚʥʽʩʪʶ ʧʦʛʣʠʥʘʪʠ ʧʽʢʦʚʽ ʩʪʨʫʤʠ ʷʢʦʨʷ ʚ 

ʤʦʤʝʥʪʠ ʚʪʷʛʥʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʫ ʚʘʣʢʠ. ɿʘʚʜʘʥʥʷʤ ʧʦʪʦʯʥʦʛʦ ʨʦʟʜʽʣʫ ʻ, ʟʦʢʨʝʤʘ, 

ʨʦʟʨʦʙʢʘ ʘʜʘʧʪʦʚʘʥʦʾ ʤʦʜʝʣʽ ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʧʣʠʚʘʪʠ ʥʘ ʢʦʥʪʫʨ ʟʙʫʜʞʝʥʥʷ. ʂʨʽʤ ʪʦʛʦ, ʥʝʚʽʜôʻʤʥʦʶ ʟʘʜʘʯʝʶ ʻ ʩʠʥʪʝʟ 

ʧʝʨʝʭʽʜʥʦʾ ʬʫʥʢʮʽʾ ʨʝʛʫʣʷʪʦʨʘ ʜʣʷ ʦʮʽʥʢʠ ʤʦʞʣʠʚʦʩʪʝʡ ʥʽʚʝʣʶʚʘʪʠ ʜʽʶ ʧʽʢʦʚʦʛʦ 
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ʩʪʨʫʤʫ ʷʢʦʨʷ, ʱʦ ̔ ʻ ʦʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʘʚʘʨʽʡ ʛʦʣʦʚʥʦʛʦ ʧʨʠʚʦʜʘ ʘʚʪʦʤʘʪ-ʩʪʘʥʘ 

ʊʇɸ-350 [72]. 

ɼʣʷ ʦʧʠʩʫ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʩʠʥʭʨʦʥʥʽʡ ʤʘʰʠʥʽ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʚʥʷʥʥʷ ʩʪʨʫʤʽʚ ʽ ʥʘʧʨʫʛ ʜʣʷ ʝʣʝʢʪʨʠʯʥʠʭ ʢʽʣ, ʘ ʪʘʢʦʞ 

ʨʽʚʥʷʥʥʷ ʰʚʠʜʢʦʩʪʽ ʪʘ ʤʦʤʝʥʪʫ ʥʘ ʚʘʣʫ. ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʨʽʚʥʷʥʴ ʩʪʨʫʤʽʚ ʽ ʥʘʧʨʫʛ 

ʩʠʥʭʨʦʥʥʦʾ ʤʘʰʠʥʠ ʟʘʩʪʦʩʦʚʫʶʪʴ ʦʨʪʦʛʦʥʘʣʴʥʫ ʩʠʩʪʝʤʫ ʢʦʦʨʜʠʥʘʪ d, q.  

ʄʘʪʝʤʘʪʠʯʥʠʡ ʦʧʠʩ ʉɼ ʚ ʦʩʷʭ d, q ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʠʩʪʝʤʦʶ 

ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʭ ʨʽʚʥʷʥʴ ʇʘʨʢʘ-ɻʦʨ̒ʚʘ: 

 

ừ
Ử
Ử
Ử
Ừ

Ử
Ử
Ử
ứ
ὴ  ό   ẗρ ί ὶẗὭȠ

ὴ  ό   ẗρ ί ὶẗὭȠ

ὴ  ό ὭẗὶȠ

ὴ  Ὥ ẗὶ Ƞ

ὴ  Ὥ ẗὶȠ

ὴ‫ ά ά Ὕϳ ȟ

 (4.1) 

ʜʝ ό ό ẗὧέί—, ό ό ẗίὭὲ— ï ʥʘʧʨʫʛʠ ʞʠʚʣʝʥʥʷ ʧʦ ʧʦʟʜʦʚʞʥʽʡ ʽ 

ʧʦʧʝʨʝʯʥʽʡ ʦʩʷʭ. 

ɺʠʨʘʟʠ ʜʣʷ ʩʪʨʫʤʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʫ ʩʠʩʪʝʤʫ (4.1), ʤʘʶʪʴ ʚʠʛʣʷʜ: 

 

ừ
Ử
Ử
Ử
Ừ

Ử
Ử
Ử
ứὭ Ƞ

Ὥ Ƞ

Ὥ Ƞ

Ὥ Ƞ

Ὥ Ȣ

 (4.2) 

ʜʝ ὼ  ï ʧʦʚʥʠʡ ʽʥʜʫʢʪʠʚʥʠʡ ʦʧʽʨ ʟʘ ʧʦʧʝʨʝʯʥʦʶ ʚʽʩʩʶ ʜʝʤʧʬʝʨʥʦʾ ʦʙʤʦʪʢʠ, 

ʚ.ʦ.; 
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 ὼ ï ʩʠʥʭʨʦʥʥʠʡ ʽʥʜʫʢʪʠʚʥʠʡ ʦʧʽʨ ʜʚʠʛʫʥʘ ʟʘ ʧʦʧʝʨʝʯʥʦʶ ʚʽʩʩʶ, ʚ.ʦ.; 

 ὼ ï ʩʠʥʭʨʦʥʥʠʡ ʽʥʜʫʢʪʠʚʥʠʡ ʦʧʽʨ ʟʘ ʧʦʟʜʦʚʞʥʴʦʶ ʚʽʩʩʶ, ʚ.ʦ.; 

 ὼ ï ʧʦʚʥʠʡ ʽʥʜʫʢʪʠʚʥʠʡ ʦʧʽʨ ʦʙʤʦʪʢʠ ʟʙʫʜʞʝʥʥʷ, ʚ.ʦ. 

 ὼ  ï ʧʦʚʥʠʡ ʽʥʜʫʢʪʠʚʥʠʡ ʦʧʽʨ ʟʘ ʧʦʟʜʦʚʞʥʴʦʶ ʚʽʩʩʶ ʜʝʤʧʬʝʨʥʦʾ ʦʙʤʦʪʢʠ, 

ʚ.ʦ.; 

 ὼ  ï ̔ ʥʜʫʢʪʠʚʥʠʡ ʦʧʽʨ ʚʟʘʻʤʥʦʾ ʽʥʜʫʢʮʽʾ ʤʽʞ ʩʪʘʪʦʨʥʦʶ ʦʙʤʦʪʢʦʶ ʪʘ 

ʦʙʤʦʪʢʦʶ ʟʙʫʜʞʝʥʥʷ, ʚ.ʦ.; 

 ὼ  ï ̔ ʥʜʫʢʪʠʚʥʠʡ ʦʧʽʨ ʚʟʘʻʤʥʦʾ ʽʥʜʫʢʮʽʾ ʤʽʞ ʩʪʘʪʦʨʥʦʶ ʦʙʤʦʪʢʦʶ ʪʘ 

ʧʦʟʜʦʚʞʥʽʤ ʢʦʥʪʫʨʦʤ ʜʝʤʧʬʝʨʥʦʾ ʦʙʤʦʪʢʠ, ʚ.ʦ. 

ɽʣʝʢʪʨʦʤʘʛʥʽʪʥʠʡ ʤʦʤʝʥʪ: 

 ά   ẗὭ   ẗὭ. (4.3) 

ʉʢʦʨʠʩʪʘʻʤʦʩ ̫ʤʘʪʝʤʘʪʠʯʥʠʤ ʦʧʠʩʦʤ ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ, ʷʢʠʡ 

ʨʝʘʣʽʟʦʚʘʥʦ ʫ ʚʽʜʥʦʩʥʠʭ ʦʜʠʥʠʮʷʭ. ɺʭʽʜʥʽ ʨʽʚʥʷʥʥʷ ʙʘʣʘʥʩʫ ʥʘʧʨʫʛ ʩʠʥʭʨʦʥʥʦʾ 

ʤʘʰʠʥʠ ʽʟ ʧʦʚʥʠʤ ʥʘʙʦʨʦʤ ʦʙʤʦʪʦʢ ʨʦʪʦʨʥʦʾ ʯʘʩʪʠʥʠ ʤʘʶʪʴ ʚʠʛʣʷʜ [73]. 

 

ʈʠʩʫʥʦʢ 4.1 ï ʉʭʝʤʘ ʟʘʤʽʱʝʥʥʷ ʦʙʤʦʪʦʢ ʉɼ ʚ ʦʨʪʦʛʦʥʘʣʴʥʽʡ ʩʠʩʪʝʤʽ 
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1

1

0

0

d d a d q

q q a q d

f f f f

kd kd kd

kq kq kq

U i r p

U i r p

U i r p

i r p

i r p

w

w

= + Y - Yë
î
= + Y + Yî

î
= + Yì

î
= + Yî

î= + Yí

, (4.4) 

ʆʧʠʩ ʤʝʭʘʥʽʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʩʠʩʪʝʤʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʨʽʚʥʷʥʥʷʤ ʨʫʭʫ 

 d q q d C ni i M H pwY -Y - =  (4.5) 

ʜʝ ʤʝʭʘʥʽʯʥʘ ʩʪʘʣʘ 

 
ʙ

ʙ ʧ

J
H
ʄ p

wÖ
=

Ö
 (4.6) 

ɼʣʷ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ ʩʢʦʨʠʩʪʘʻʤʦʩʷ ʙʘʟʦʚʠʤ ʯʘʩʦʤ 

 ʙt t w= Ö (4.7) 

ʽ ʦʧʝʨʘʪʦʨʦʤ ʃʘʧʣʘʩʘ 

 
1

ʙ

d
p

dtw
= Ö. (4.8) 

ɺ ʦʩʥʦʚʫ ʚʠʟʥʘʯʝʥʥʷ ʜʦʧʦʤʽʞʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʦʢʣʘʜʝʥʘ ʩʠʩʪʝʤʘ ʨʽʚʥʷʥ ɹ

ʧʦʪʦʢʦʟʯʝʧʣʝʥʴ: 
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d d d ad f ad kd

q q q aq kq

f ad d f f ad kd

kd ad d ad f kd kd

kq aq q kq kq

x i x i x i

x i x i

x i x i x i

x i x i x i

x i x i

ëY = + +
î
Y = +î
î
Y = + +ì
î
Y = + +î
îY = +í

. (4.9) 

ɺʠʟʥʘʯʠʤʦ ʩʪʨʫʤ ʧʫʩʢʦʚʦʾ ʦʙʤʦʪʢʠ ʟʘ ʧʦʚʟʜʦʚʞʥʴʦʶ ʚʽʩʩʶ ʯʝʨʝʟ ʡʦʛʦ 

ʧʦʪʦʢʦʟʯʝʧʣʝʥʥʷ: 

 ɰ ὼ ẗὭ ὼ ẗὭ ὼ ẗὭȠ (4.10) 

 Ὥ ẗὭ ẗὭȠ (4.11) 

ʋ ʨʽʚʥʷʥʥʽ (4.11) ʧʦʟʥʘʯʠʤʦ 

 Ὧ Ƞ  Ὧ Ȣ (4.12) 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʮʠʭ ʨʽʚʥʷʥʴ ʦʪʨʠʤʫʻʤʦ 

 Ὥ Ὧɰ ὯẗὭ ὯẗὭȢ  (4.13) 

ɺʠʢʦʥʘʻʤʦ ʧʽʜʩʪʘʥʦʚʢʫ ʦʪʨʠʤʘʥʦʛʦ ʨʽʚʥʷʥʥʷ (4.13) ʚ (4.9) ʽ ʟʜʽʡʩʥʠʤʦ 

ʧʨʠʚʝʜʝʥʥʷ ʧʦʜʽʙʥʠʭ: 

 ɰ ὼ ẗὭ ὼẗὭ ὼ Ὧẗɰ Ὧ Ὥ Ὥ Ƞ (4.14) 

ʘʙʦ 

 ɰ Ὥὼ ὼ ẗὯ Ὥὼ ὼ ẗὯ ὼ ẗὯẗɰ  (4.15) 

ʊʝʧʝʨ ʽʟ (4.15) ʦʪʨʠʤʘʻʤʦ ʥʘʩʪʫʧʥʽ ʢʦʝʬʽʮʽʻʥʪʠ: 
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 Ὧ ὼ ὼ ὯȠ Ὧ ὼ ὼ ὯȠ Ὧ ὼ ὯȢ  (4.16) 

ɿ ʨʽʚʥʷʥʴ (4.15) ʪʘ (4.16) ʟʘʧʠʰʝʤʦ ʨʽʚʥʷʥʥʷ ʧʦʪʦʢʦʟʯʝʧʣʝʥʥʷ ʦʙʤʦʪʢʠ 

ʟʙʫʜʞʝʥʥʷ: 

 ɰ ὯẗὭ ὭẗὯ Ὧẗɰ Ȣ  (4.17) 

ɼʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ ʧʦʙʫʜʦʚʠ ʤʦʜʝʣʽ ʚʠʢʦʥʘʻʤʦ ʾʾ ʚʠʚʝʜʝʥʥʷ ʜʣʷ 

ʚʠʧʘʜʢʫ ʯʘʩʪʦʪʥʦʛʦ ʢʝʨʫʚʘʥʥʷ ʧʨʠʚʦʜʦʤ. ɼʣʷ ʮʴʦʛʦ ʽʟ ʨʽʚʥʷʥʴ ʧʦʪʦʢʦʟʯʝʧʣʝʥʴ 

ʢʦʥʪʫʨʫ ʟʙʫʜʞʝʥʥʷ ʪʘ ʜʝʤʧʬʝʨʥʦʾ ʦʙʤʦʪʢʠ (4.4) ʦʪʨʠʤʘʥʦ ʩʪʨʫʤʠ ȟ: 

 Ὥ ẗὭ ẗɰ Ȣ (4.18) 

ɼʣʷ ʩʧʨʦʱʝʥʥʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʚʝʜʝʥʥʷ ʧʦʟʥʘʯʠʤʦ ʢʦʝʬʽʮʽʻʥʪʘʤʠ 

 Ὧ Ƞ Ὧ Ƞ Ὧ Ȣ (4.19) 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʟʥʘʯʝʥʴ (4.12), (4.19) ʤʘʻʤʦ 

 Ὥ Ὧẗɰ ὯẗὭ Ὧ Ὧẗɰ ὯẗὭ Ὧẗɰ Ƞ (4.20) 

ʘʙʦ 

 Ὥ ɰ Ὧ ὯẗὯ ὭὯ ὯẗὯ ὯẗὯẗɰȠ (4.21) 

ɿ ʮʠʭ ʨʽʚʥʷʥʴ ʧʝʨʝʧʨʠʟʥʘʯʠʤʦ ʢʦʝʬʽʮʽʻʥʪʠ 

 Ὧ Ὧ ὯὯȠ Ὧ Ὧ ὯὯȠ Ὧ ὯὯ. (4.22) 

ʇʽʩʣʷ ʧʽʜʩʪʘʥʦʚʢʠ ʤʘʻʤʦ ʩʪʨʫʤʠ 

 Ὥ Ὧ  Ὧ Ὥ Ὧ  Ƞ (4.23) 



73 

ʪʘ 

 Ὥ Ὧ  ὯὭ Ὧ  Ȣ (4.24) 

ɯʟ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ ʧʦʪʦʢʦʟʯʝʧʣʝʥʴ (4.9) ʚʠʟʥʘʯʠʤʦ ʧʦʪʦʢʦʟʯʝʧʣʝʥʥʷ ʷʢʦʨʷ 

ʟʘ ʧʦʚʟʜʦʚʞʥʴʦʶ ʚʽʩʩʶ Ὠ  

 ɰ ὼ Ὥ ὼ  Ὥ ὼ  ὭȠ (4.25) 

ʪʘ ʚʨʘʭʦʚʫʶʯʠ (4.23) ʪʘ (4.24): 

ɰ ὼὭ ὼ Ὧɰ ὯὭ Ὧɰ ὼ Ὧɰ Ὧ Ὥ Ὧ ɰ Ƞ (4.26) 

ʘʙʦ 

ɰ Ὥὼ ὼ Ὧ ὼ Ὧ ɰ ὼ ὼ Ὧ ɰ ὼ Ὧ ὼ Ὧ Ƞ (4.27) 

ʜʝ 

Ὧ ὼ ὼ Ὧ Ὧ Ƞ  Ὧ ὼ Ὧ Ὧ Ƞ  Ὧ ὼ Ὧ Ὧ Ȣ (4.28) 

ʊʦʜʽ 

 ɰ Ὧ Ὧ ɰ Ὧ ɰ .   (4.29) 

ɯʟ ʩʠʩʪʝʤʠ ʥʘʧʨʫʛ (4.4) ʦʪʨʠʤʘʻʤʦ ʧʦʭʽʜʥʽ ʧʦʪʦʢʦʟʯʝʧʣʝʥʴ 

16 17 15

19 20 18

22 21

;

;

f f d kd f

kd d f kd

kq q kq

p U k i k k

p k i k k

p k i k

Y = + + Y - Y

Y = + Y - Y

Y = - Y

 (4.30) 

ʇʦʟʥʘʯʠʤʦ: 
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Ὧ ὶὯȠ  Ὧ ὶὯȠ  Ὧ ὶὯȠ   Ὧ ὶ ὯȠ   

Ὧ ὶ Ὧ Ƞ Ὧ ὶ Ὧ Ƞ Ὧ
ὶ

ὼ
Ƞ  Ὧ

ὶὼ

ὼ
Ȣ 

(4.31) 

ʉʢʦʨʠʩʪʘʚʰʠʩʴ ʦʪʨʠʤʘʥʠʤʠ ʚʠʱʝ ʟʘʣʝʞʥʦʩʪʷʤʠ, ʟʘʧʠʰʝʤʦ ʚʠʨʘʟ Ὗ  

 Ὗ Ὥ ὶ ὴɰ ʖ ɰȠ  (4.32) 

ʜʝ hʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʨʦʪʦʨʘ 

 ʖ ρ ίȢ (4.33) 

ɿ ʚʨʘʭʫʚʘʥʥʷʤ (4.29) ʪʘ (4.33) ʥʘʧʨʫʛʘ ʟʘ ʚʽʩʩʶ Ὠ  

 Ὗ Ὥ ὶ Ὧ  ὴ Ὥ Ὧ  ὴɰ Ὧ  ὴ ɰ ʖ ɰ   (4.34) 

ɽʈʉ ʟʘ ʧʦʚʟʜʦʚʞʥʴʦʶ ʚʽʩʩʶ 

 Ὁ Ὧ  ὴɰ Ὧ  ὴɰ ʖɰ .  (4.35) 

ʇʨʦʻʢʮʽʷ ʥʘʧʨʫʛʠ ʷʢʦʨʷ ʥʘ ʧʦʚʟʜʦʚʞʥʶ ʚʽʩʴ 

 Ὗ Ὁ Ὥὶ Ὧ  ὴȠ  (4.36) 

 Ὗ Ὥὶ Ὧ  ὴ ὉȢ  (4.37) 

ʊʦʜʽ ʧʝʨʝʭʽʜʥʘ ʬʫʥʢʮʽʷ ʽʟ ʦʩʪʘʥʥʴʦʛʦ ʨʽʚʥʷʥʥʷ ʥʘʧʨʫʛʠ ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 

 

1

1

d a

d d d

i r

U E T p
=

- +
,  (4.38) 

ʜʝ ʩʪʘʣʘ ʯʘʩʫ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ 
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12

d

a

k
T

r
= .  (4.39) 

ʇʝʨʝʭʽʜʥʘ ʬʫʥʢʮʽʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʯʘʩʪʠʥʠ ʜʚʠʛʫʥʘ ʟʘ ʚʽʩʩʶ Ὠ 

 ὡ Ȣ (4.40) 

ʅʘʧʨʫʛʘ ʦʙʤʦʪʢʠ ʟʙʫʜʞʝʥʥʷ 

 Ὗ Ὥὶ ὴɰȢ (4.41) 

ʇʦʭʽʜʥʘ ʧʦʪʦʢʦʟʯʝʧʣʝʥʥʷ ʦʙʤʦʪʢʠ ʟʙʫʜʞʝʥʥʷ 

 ὴɰ ὶὯẗɰ ὯẗὭ Ὧẗɰ ὟȢ (4.42) 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʟʥʘʯʝʥʴ (4.31) 

 ὴɰ Ὧ ẗὭ Ὧ ẗɰ Ὧ ẗɰ ὟȢ (4.43) 

ʇʦʭʽʜʥʘ ʧʦʪʦʢʦʟʯʝʧʣʝʥʥʷ ʜʝʤʧʬʝʨʥʦʾ ʦʙʤʦʪʢʠ ʟʘ ʧʦʚʟʜʦʚʞʥʴʦʶ ʚʽʩʩʶ 

 ὴɰ ὶ ẗὭ ὶ Ὧẗɰ Ὧ ẗὭ Ὧ ẗɰ Ƞ (4.44) 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʟʥʘʯʝʥʴ (4.31) 

 ὴɰ Ὧ ẗὭ Ὧ ẗɰ Ὧ ẗɰ Ȣ (4.45) 

ɸʥʘʣʦʛʽʯʥʠʤ ʯʠʥʦʤ ʬʦʨʤʫʻʪʴʩʷ ʧʝʨʝʭʽʜʥʘ ʬʫʥʢʮʽʷ ʟʘ ʚʽʩʩʶ q. ɿʘʧʠʰʝʤʦ 

ʩʪʨʫʤ Ὥ  ̔ ʟ (4.9) 

 Ὥ ὭȠ (4.46) 
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ʪʦʜʽ ʧʦʭʽʜʥʘ ʧʦʪʦʢʦʟʯʝʧʣʝʥʥʷ  

 ὴɰ ὶ Ὥ ɰ
ẗ
ὭȢ (4.47) 

ʇʦʟʥʘʯʠʤʦ 

 Ὧ Ƞ Ὧ
ẗ
Ȣ (4.48) 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʟʥʘʯʝʥʴ (4.48) 

 ὴɰ Ὧ  Ὥ Ὧ  ɰ Ȣ (4.49) 

ɺʚʝʜʝʤʦ ʧʦʟʥʘʯʝʥʥʷ ʜʣʷ (4.46) 

 Ὧ Ƞ Ὧ Ȣ  (4.50) 

ʊʦʜʽ ʩʪʨʫʤ ʜʝʤʧʬʝʨʥʦʾ ʦʙʤʦʪʢʠ ʟʘ ʧʦʚʟʜʦʚʞʥʴʦʶ ʚʽʩʩʶ (4.46) ʥʘʙʫʚʘʻ ʚʠʛʣʷʜʫ 

 Ὧ ɰ Ὧ Ȣ (4.51) 

ʇʦʪʦʢʦʟʯʝʧʣʝʥʥʷ ʟʘ ʧʦʧʝʨʝʯʥʦʶ ʚʽʩʩʶ 

 ɰ ὼὭ ὼ Ὥ ὼὭ ὼ Ὧ ɰ Ὧ Ὥ   

 Ὥὼ ὼ Ὧ ὼ Ὧ ɰ  (4.52) 

ʇʦʟʥʘʯʠʤʦ 

 Ὧ ὼ ὼ Ὧ ȟὯ ὼ Ὧ Ȣ (4.53) 

ɿ ʚʨʘʭʫʚʘʥʥʷʤ (4.53) ʧʦʪʦʢʦʟʯʝʧʣʝʥʥʷ ʟʘ ʧʦʧʝʨʝʯʥʦʶ ʚʽʩʩʶ 

 ɰ Ὧ ɰ Ὧ Ƞ  (4.54) 
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ʅʘʧʨʫʛʘ ʷʢʦʨʷ ʟʘ ʚʽʩʩʶ ή  

 Ὗ Ὥὶ ὴɰ ‫ɰ Ὥὶ Ὧ  ὴ Ὥ Ὧ  ὴ ɰ ‫ɰȠ  (4.55) 

ɽʈʉ ʟʘ ʧʦʧʝʨʝʯʥʦʶ ʚʽʩʩʶ  

 Ὁ Ὧ ὴɰ ‫ɰȢ  (4.56) 

ʇʨʦʻʢʮʽʷ ʥʘʧʨʫʛʠ ʷʢʦʨʷ ʥʘ ʧʦʧʝʨʝʯʥʫ ʚʽʩʴ 

 Ὗ Ὁ Ὥὶ Ὧ  ὴȠ  (4.57) 

 Ὗ ὶ Ὧ ὴ ὉȢ  (4.58) 

ʊʦʜʽ ʧʝʨʝʭʽʜʥʘ ʬʫʥʢʮʽʷ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʦʾ ʯʘʩʪʠʥʠ ʜʚʠʛʫʥʘ ʽʟ ʦʩʪʘʥʥʴʦʛʦ 

ʨʽʚʥʷʥʥʷ ʥʘʧʨʫʛʠ ʤʘʪʠʤʝ ʚʠʛʣʷʜ 

 

1

1

q a

q q q

i r

U E T p
=

- +
, (4.59) 

ʜʝ ʩʪʘʣʘ ʯʘʩʫ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ 
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ɼʣʷ ʟʘʚʝʨʰʝʥʥʷ ʧʦʙʫʜʦʚʠ ʜʠʥʘʤʽʯʥʦʾ ʤʦʜʝʣʽ ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ 

ʟʘʧʠʰʝʤʦ ʨʽʚʥʷʥʥʷ ʤʝʭʘʥʽʯʥʦʾ ʯʘʩʪʠʥʠ ʧʨʠʚʦʜʘ: 
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ʟ ʮʴʦʛʦ ʦʪʨʠʤʘʥʦ ʧʝʨʝʭʽʜʥʫ ʬʫʥʢʮʽ ʁʤʝʭʘʥʽʯʥʦʾ ʯʘʩʪʠʥʠ 

 1 1

e c mM M T p

w
=

-
. (4.62) 

ʅʘ ʧʽʜʩʪʘʚʽ ʦʪʨʠʤʘʥʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʘʧʘʨʘʪʫ (4.10) ï (4.62), ʧʦʙʫʜʦʚʘʥʦ 

ʩʪʨʫʢʪʫʨʥʫ ʩʭʝʤʫ ʤʦʜʝʣʽ ʜʚʠʛʫʥʘ, ʜʦ ʢʦʥʪʫʨʫ ʟʙʫʜʞʝʥʥʷ ʷʢʦʾ ʜʦʜʘʥʦ ʣʘʥʢʫ 

ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʥʘʧʨʫʛʠ, ʨʝʛʫʣʷʪʦʨʘ ʩʪʨʫʤʫ ʟʘ ʚʽʩʩʶ Ὠ ʪʘ ʧʽʜʩʠʣʶʚʘʯʘ ʟʚʦʨʦʪʥʦʛʦ 

ʟʚôʷʟʢʫ (ʜʠʚ. ʨʠʩʫʥʦʢ 4.2). 

ɼʣʷ ʩʠʥʪʝʟʫ ʨʝʛʫʣʷʪʦʨʘ ʙʘʞʘʥʦʛʦ ʢʦʥʪʫʨʫ ʚʠʢʦʨʠʩʪʘʥʦ ʡʦʛʦ ʧʝʨʝʭʽʜʥʫ 

ʬʫʥʢʮʽ ʁ̫ʢʫ ʥʘʣʘʛʦʜʞʝʥʦ ʟʘ ʤʦʜʫʣʴʥʠʤ ʦʧʪʠʤʫʤʦʤ. 
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ʇʨʠ ʥʘʣʘʛʦʜʞʝʥʥʽ ʥʘ ʤʦʜʫʣʴʥʠʡ ʦʧʪʠʤʫʤ ʦʪʨʠʤʘʻʤʦ ʧʨʦʧʦʨʮʽʡʥʦ-

ʽʥʪʝʛʨʘʣʴʥʫ ʩʪʨʫʢʪʫʨʫ ʨʝʛʫʣʷʪʦʨʘ  
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4.3 ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʘʣʛʦʨʠʪʤʫ ʢʝʨʫʚʘʥʥʷ ʟʙʫʜʞʝʥʥʷʤ 

ʗʢ ʚʽʜʦʤʦ, ʧʨʠʯʠʥʦʶ ʘʚʘʨʽʡ ʩʠʥʭʨʦʥʥʦʛʦ ʧʨʠʚʦʜʘ ʧʨʦʢʘʪʥʠʭ ʩʪʘʥʽʚ ʻ 

ʚʽʙʨʫʚʘʥʥʷ ʣʦʙʦʚʠʭ ʯʘʩʪʠʥ ʢʦʪʫʰʦʢ ʷʢʦʨʷ ʚ ʤʦʤʝʥʪ ʚʪʷʛʥʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʫ ʚʘʣʢʠ 

ʧʨʦʢʘʪʥʦʾ ʢʣʽʪʽ. ʎʝ ̒  ʨʝʟʫʣʴʪʘʪʦʤ ʜʽʾ ʟʫʩʠʣʴ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʫ ʧʨʦʚʦʜʘʭ ʦʙʤʦʪʦʢ 

ʷʢʦʨʷ ʚʥʘʩʣʽʜʦʢ ʩʪʨʽʤʢʦʛʦ ʟʨʦʩʪʘʥʥʷ ʩʪʨʫʤʫ ʜʦ ʧʽʢʦʚʦʛʦ ʟʥʘʯʝʥʥʷ. ɺʦʜʥʦʯʘʩ ʩʣʽʜ 

ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʨʽʚʝʥʴ ʚʝʣʠʯʠʥʠ ʟʫʩʠʣʣʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʚʘʜʨʘʪʘ ʩʪʨʫʤʫ ʚ ʷʢʽʨʥʠʭ 

ʢʦʪʫʰʢʘʭ. ʊʦʙʪʦ, ʟʤʝʥʰʠʪʠ ʚʽʙʨʫʚʘʥʥʷ ï ʮʝ ʟʤʝʥʰʠʪʠ ʚʝʣʠʯʠʥʫ ʜʠʥʘʤʽʯʥʦʛʦ 

ʩʪʨʫʤʫ ʽ ʡʦʛʦ ʢʦʣʠʚʘʣʴʥʽʩʪʴ. 

ʈʝʞʠʤ ʨʦʙʦʪʠ ʛʦʣʦʚʥʦʛʦ ʧʨʠʚʦʜʘ ʧʨʦʢʘʪʥʦʾ ʢʣʽʪʽ ʨʝʚʝʨʩʠʚʥʦʛʦ ʘʚʪʦʤʘʪ-

ʩʪʘʥʘ ʧʝʨʝʜʙʘʯʘʻ ʧʦʯʝʨʛʦʚʫ ʨʦʙʦʪʫ ʚ ʨʝʞʠʤʘʭ ʥʝʨʦʙʦʯʦʛʦ ʭʦʜʫ (ʜʽʣʷʥʢʘ 1) ʪʘ 

ʨʽʟʢʦ ʟʤʽʥʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʜʽʣʷʥʢʘ 2) (ʜʠʚ. ʨʠʩʫʥʦʢ 4.3). 

 

ʈʠʩʫʥʦʢ 4.3 ï ʉʪʨʫʤ ʷʢʦʨʷ ʧʨʠ ʜʚʦʭ ʧʨʦʭʦʜʘʭ ʧʨʦʢʘʪʢʠ ʨʝʘʣʴʥʦʛʦ ʧʨʦʢʘʪʥʦʛʦ 

ʩʪʘʥʘ 

ʆʙʠʜʚʘ ʽʥʪʝʨʚʘʣʠ ʜʽʾ ʩʪʨʫʤʫ ʷʢʦʨʷ ʟʘʟʚʠʯʘʡ ʥʘʣʘʛʦʜʞʫʶʪʴ ʥʘ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʽʟ ʨʘʮʽʦʥʘʣʴʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʥʝʨʛʦʨʝʩʫʨʩʫ. ʆʜʥʠʤ 

ʽʟ ʤʦʞʣʠʚʠʭ ʟʘʩʦʙʽʚ ʚʧʣʠʚʫ ʥʘ ʨʝʛʫʣʶʚʘʥʥʷ ʮʴʦʛʦ ʩʪʨʫʤʫ ʻ ʘʚʪʦʤʘʪʠʯʥʘ ʩʠʩʪʝʤʘ 

ʟʙʫʜʞʝʥʥʷ. ʈʝʘʣʽʟʘʮʽʷ ʝʥʝʨʛʦʦʱʘʜʥʦʛʦ ʨʝʞʠʤʫ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʤʝʭʘʥʽʯʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʤʦʞʣʠʚʘ ʫ ʚʠʧʘʜʢʫ ʧʝʨʝʟʙʫʜʞʝʥʥʷ ʜʚʠʛʫʥʘ ʪʘ ʚʽʜʧʦʚʽʜʥʦʤʫ 

ʻʤʥʽʩʥʦʤʫ ʭʘʨʘʢʪʝʨʫ ʡʦʛʦ ʧʦʪʫʞʥʦʩʪʽ, ʟʘ ʷʢʦʛʦ ʩʪʨʫʤ ʷʢʦʨʷ ʧʽʜʪʨʠʤʫʻʪʴʩʷ 

ʥʫʣʴʦʚʠʤ. ʉʠʥʭʨʦʥʥʘ ʩʪʽʡʢʽʩʪʴ ʧʨʠʚʦʜʘ ʫ ʧʨʦʤʠʩʣʦʚʠʭ ʫʤʦʚʘʭ ʜʦʩʷʛʘʻʪʴʩʷ 

ʟʘʚʜʷʢʠ ʪʨʘʜʠʮʽʡʥʠʤ ʟʘʢʦʥʘʤ ʢʝʨʫʚʘʥʥʷ ʟʙʫʜʞʝʥʥʷʤ [62]. 
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ɼʝʪʘʣʴʥʠʡ ʘʥʘʣʽʟ ʢʨʠʚʦʾ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ ʩʪʨʫʤʫ ʷʢʦʨʷ 

(ʜʠʚ. ʨʠʩʫʥʦʢ 4.4) ʜʦʟʚʦʣʷʻ ʚʠʦʢʨʝʤʠʪʠ ʜʝʢʽʣʴʢʘ ʜʽʣʷʥʦʢ, ʘ ʩʘʤʝ ï ʧʽʢʦʚʝ 

ʟʨʦʩʪʘʥʥʷ (1), ʭʘʨʘʢʪʝʨʥʝ ʜʣʷ ʤʦʤʝʥʪʫ ʧʨʠʢʣʘʜʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ; ʪʘ ʟʘʣʠʰʢʦʚʘ 

ʢʦʣʠʚʘʣʴʥʽʩʪʴ (2), ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘʚʝʨʰʝʥʥʶ ʧʨʦʮʝʩʫ ʚʪʷʛʥʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʚ 

ʚʘʣʢʠ ʧʨʦʢʘʪʥʦʾ ʢʣʽʪʽ. ʊʘʢʠʡ ʭʘʨʘʢʪʝʨ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ ʟʫʤʦʚʣʝʥʠʡ ʟʥʘʯʥʦʶ 

ʽʥʝʨʮʽʡʥʽʩʪʶ ʢʦʥʪʫʨʫ ʟʙʫʜʞʝʥʥʷ ʽ ʧʦʚôʷʟʘʥʠʡ ʟ ʪʠʤ, ʱʦ ʧʨʠ ʥʘʢʠʜʽ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʜʚʠʛʫʥ çʟʫʩʪʨʽʯʘʻè ʟʙʫʨʝʥʥʷ ʟ ʧʦʩʣʘʙʣʝʥʠʤ ʧʦʣʝʤ. ʗʢ ʥʘʩʣʽʜʦʢ, ʜʣʷ ʩʪʚʦʨʝʥʥʷ 

ʥʝʦʙʭʽʜʥʦʛʦ ʤʦʤʝʥʪʫ ʥʘ ʚʘʣʫ ʜʚʠʛʫʥ ʟʤʫʰʝʥʠʡ ʩʧʦʞʠʚʘʪʠ ʙʽʣʴʰʠʡ ʩʪʨʫʤ ʷʢʦʨʷ. 

 

1 ï ʤʘʢʩʠʤʘʣʴʥʝ ʟʙʫʨʝʥʥʷ, 2 ï ʟʘʣʠʰʢʦʚʘ ʢʦʣʠʚʘʣʴʥʽʩʪʴ 

ʈʠʩʫʥʦʢ 4.4 ï ʇʝʨʝʭʽʜʥʠʡ ʧʨʦʮʝʩ ʩʪʨʫʤʫ ʷʢʦʨʷ 

ɹʝʨʫʯʠ ʜʦ ʫʚʘʛʠ ʘʥʘʣʽʟ ʣʽʪʝʨʘʪʫʨʠ, ʷʢʠʡ ʧʦʢʘʟʘʚ ʝʬʝʢʪʠʚʥʽʩʪʴ ʢʦʤʧʝʥʩʘʮʽ ʾ

ʢʦʣʠʚʘʥʴ ʩʪʨʫʤʫ ʷʢʦʨʷ ʤʘʣʦʾ ʘʤʧʣʽʪʫʜʠ ʪʘ ʧʨʘʢʪʠʯʥʫ ʥʝʩʧʨʦʤʦʞʥʽʩʪʴ ʚʽʜʦʤʠʭ 

ʩʧʦʩʦʙʽʚ ʧʦʛʣʠʥʘʪʠ ʝʢʩʪʨʝʤʘʣʴʥʝ ʟʨʦʩʪʘʥʥʷ ʩʪʨʫʤʫ, ʩʣʽʜ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʱʦʜʦ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʦhʛʦ ʧʽʜʭʦʜʫ ʜʣ ̫ʚʠʨʽʰʝʥʥʷ ʪʘʢʦʛʦ ʧʠʪʘʥʥʷ. ʗʢ 

ʚʘʨʽʘʥʪ ʝʬʝʢʪʠʚʥʦʾ ʧʨʦʪʠʜʽʾ ʤʘʢʩʠʤʘʣʴʥʦʤʫ ʩʪʨʫʤʫ ʷʢʦʨʷ (ʜʽʣʷʥʢʘ 1) 

(ʜʠʚ. ʨʠʩʫʥʦʢ 4.4), ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘʚʯʘʩʥʝ ʧʽʜʚʠʱʝʥʥʷ ʥʘʧʨʫʛʠ ʟʙʫʜʞʝʥʥʷ, ʱʦ 

ʟʤʝʥʰʠʪʴ ʨʽʟʥʠʮʶ ʤʽʞ ʧʦʪʦʯʥʠʤ ʩʪʘʣʠʤ ʪʘ ʤʠʪʪʻʚʠʤ ʟʙʽʣʴʰʝʥʠʤ ʟʥʘʯʝʥʥʷʤ 

ʩʪʨʫʤʫ ʷʢʦʨʷ ʧʽʜ ʯʘʩ ʥʘʢʠʜʫ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʑʦʜʦ ʟʘʣʠʰʢʦʚʦʾ ʢʦʣʠʚʘʣʴʥʦʩʪʽ 

(ʜʽʣʷʥʢʘ 2) (ʜʠʚ. ʨʠʩʫʥʦʢ 4.4), ʪʦ ʮʷ ʟʘʜʘʯʘ ʫʩʧʽʰʥʦ ʤʦʞʝ ʙʫʪʠ ʚʠʨʽʰʝʥʘ ʟʘʚʜʷʢʠ, 

ʥʘʧʨʠʢʣʘʜ, ʟʘʢʦʥʫ ʨʝʛʫʣʶʚʘʥʥʷ ʟʙʫʜʞʝʥʥʷʤ ʧʨʠ ʩʪʘʙʽʣʽʟʘʮʽʾ ʧʦʚʟʜʦʚʞʥʴʦʛʦ 
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ʩʪʨʫʤʫ ʷʢʦʨʷ ʥʘ ʤʘʡʞʝ ʥʫʣʴʦʚʦʤʫ ʨʽʚʥʽ. ʊʘʢʠʡ ʘʣʛʦʨʠʪʤ ʢʝʨʫʚʘʥʥʷ ʟʙʫʜʞʝʥʥʷʤ 

ʤʦʞʝ ʙʫʪʠ ʧʨʘʢʪʠʯʥʦ ʚʪʽʣʝʥʠʤ ʟʘ ʚʽʜʦʤʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʽʚʥʷ ʬʦʨʩʫʚʘʥʥʷ ʥʘʧʨʫʛʠ, 

ʽʥʪʝʨʚʘʣʽʚ ʯʘʩʫ ʡʦʛʦ ʟʘʚʯʘʩʥʦʛʦ ʫʚʽʤʢʥʝʥʥʷ ʪʘ ʩʢʠʜʫ ʟʘʚʜʘʥʥʷ ʥʘ ʩʪʨʫʤ ʫ 

ʥʫʣʴʦʚʠʡ ʩʪʘʥ.  

4.4 ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ  

ɿʘ ʧʨʦʧʦʥʦʚʘʥʦʶ ʩʪʨʫʢʪʫʨʦʶ (ʜʠʚ. ʨʠʩʫʥʦʢ 4.2) ʨʦʟʨʘʭʦʚʘʥʘ ʪʘ 

ʧʦʙʫʜʦʚʘʥʘ Matlab-ʤʦʜʝʣʴ (ʜʠʚ. ʨʠʩʫʥʦʢ 4.5) ʩʝʨʽʡʥʦʛʦ ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ 

ʉɼʄɿ-2-24-59-80-ʋʍʃ4. ʇʦʧʝʨʝʜʥʽʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʚʠʟʥʘʯʝʥʽ ʟʘ ʢʣʘʩʠʯʥʦʶ ʤʝʪʦʜʠʢʦʶ ʢʦʝʬʽʮʽʻʥʪʠ ʧʽʜʩʠʣʝʥʥʷ ʨʝʛʫʣʷʪʦʨʘ 

ʟʙʫʜʞʝʥʥʷ, ʨʦʙʦʪʘ ʷʢʠʭ ʩʪʘʙʽʣʽʟʫʻ ʩʪʨʫʤ id, ʩʪʚʦʨʶʶʪʴ ʫʤʦʚʠ ʜʣʷ ʯʘʩʪʢʦʚʦʾ 

ʢʦʣʠʚʘʣʴʥʦʩʪʽ ʩʠʩʪʝʤʠ. ʊʘʢʦʞ ʚʠʷʚʣʝʥʦ, ʱʦ ʧʨʦʧʦʨʮʽʡʥʘ ʯʘʩʪʠʥʘ ʨʝʛʫʣʷʪʦʨʘ 

ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʧʣʠʚʘʻ ʥʘ ʟʤʝʥʰʝʥʥʷ ʢʦʣʠʚʘʣʴʥʦʩʪʽ, ʪʦʜʽ ʷʢ ʽʥʪʝʛʨʘʣʴʥʘ ʯʘʩʪʠʥʘ, 

ʧʨʠ ʟʤʝʥʰʝʥʥʽ ʢʦʝʬʽʮʽʻʥʪʘ ʧʽʜʩʠʣʝʥʥʷ, ʜʘʻ ʟʘʜʦʚʽʣʴʥʠʡ ʨʝʟʫʣʴʪʘʪ ʢʦʤʧʝʥʩʘʮʽʾ 

ʢʦʣʠʚʘʣʴʥʦʩʪʽ ʩʪʨʫʤʫ ʷʢʦʨʷ. ʎʠʢʣ ʝʢʩʧʝʨʠʤʝʥʪʽʚ (ʜʠʚ. ʨʠʩʫʥʦʢ 4.6) ʜʦʟʚʦʣʠʚ 

ʚʠʟʥʘʯʠʪʠ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʢʮʽʾ ʽʥʪʝʛʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʨʝʛʫʣʷʪʦʨʘ ʥʘ ʨʽʚʥʽ 0,22 

ʦʜʠʥʠʮʽ, ɦ ʦ ʜʦʟʚʦʣʠʣʦ ʩʫʪʪʻʚʦ ʟʤʝʥʰʠʪʠ ʨʦʟʤʘʭ ʪʘ ʯʘʩ ʪʨʠʚʘʣʦʩʪʽ ʧʝʨʝʭʽʜʥʦʛʦ 

ʧʨʦʮʝʩʫ ʩʪʨʫʤʫ. 

ɿʤʝʥʰʝʥʥʷ ʜʠʥʘʤʽʢʠ ʩʠʩʪʝʤʠ (ʜʠʚ. ʨʠʩʫʥʦʢ 4.5) ʥʘ ʧʽʜʛʦʪʦʚʯʦʤʫ ʝʪʘʧʽ ʜʦ 

ʧʦʷʚʠ ʟʙʫʨʝʥʥʷ ʜʦʩʷʛʥʫʪʦ ʟʘʚʜʷʢʠ ʚʩʪʘʥʦʚʣʝʥʥ ʁʥʘ ʚʭʦʜʽ ʚʫʟʣʘ ʚʚʦʜʫ ʟʘʚʜʘʥʥʷ 

ʥʘ ʟʙʫʜʞʝʥʥʷ ʟʘʜʘʚʘʯʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʢʦʝʬʽʮʽʻʥʪ ʧʽʜʩʠʣʝʥʥʷ ʷʢʦʛʦ ʥʘ ʯʘʩ 

ʧʦʪʦʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʡʥʷʪʦ ʪʘʢʠʤ, ʱʦ ʜʦʨʽʚʥʶʻ ʢʦʥʪʫʨʥʦʤʫ ʢʦʝʬʽʮʽʻʥʪʫ k15 

ʨʦʟʨʘʭʫʥʢʫ ʧʦʪʦʢʦʟʯʝʧʣʝʥʥʷ ʟʙʫʜʞʝʥʥʷ. 

ʇʽʜ ʯʘʩ ʚʠʟʥʘʯʝʥʥ ̫ʥʝʦʙʭʽʜʥʦʛʦ ʨʽʚʥʷ ʬʦʨʩʫʚʘʥʥʷ ʟʙʫʜʞʝʥʥʷ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʨʠ ʜʦʩʷʛʥʝʥʥʽ ʜʝʷʢʦʛʦ ʟʤʝʥʰʝʥʦʛʦ ʟʥʘʯʝʥʥʷ ʜʠʥʘʤʽʯʥʦʛʦ 

ʩʪʨʫʤʫ ʷʢʦʨʷ ʡʦʛʦ ʧʽʢʦʚʠʡ ʤʘʢʩʠʤʫʤ ʧʦʯʠʥʘʻ ʟʨʦʩʪʘʪʠ (ʜʠʚ. ʨʠʩʫʥʦʢ 4.7), ʯʝʨʝʟ 

ʱʦ ʧʦʜʘʣʴʰʝ ʧʨʘʛʥʝʥʥʷ ʜʦ ʤʽʥʽʤʽʟʘʮʽʾ ʧʘʨʘʤʝʪʨʘ ʬʦʨʩʫʚʘʥʥʷ ʚʪʨʘʯʘʻ ʩʝʥʩ. 
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ʈʠʩʫʥʦʢ 4.6 ï ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʝʛʫʚʘʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʨʝʛʫʣʷʪʦʨʘ 

 

 

max Is0, min Is0 ï ʩʪʨʫʤ ʷʢʦʨʷ ʩʪʘʥʜʘʨʪʥʦʛʦ ʟʙʫʜʞʝʥʥʷ, ʚ.ʦ.;  

max Is, min Is ï ʩʪʨʫʤ ʷʢʦʨʷ ʥʦʚʦʛʦ ʟʙʫʜʞʝʥʥʷ, ʚ.ʦ.;  

kuf ï ʢʨʘʪʥʽʩʪʴ ʟʘʚʜʘʥʥʷ ʥʘ ʬʦʨʩʫʚʘʥʥʷ ʩʪʨʫʤʫ 

ʈʠʩʫʥʦʢ 4.7 ï ɺʠʟʥʘʯʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʛʦ ʨʽʚʥʷ ʬʦʨʩʫʚʘʥʥʷ 
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ʇʽʜʭʽʜ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʦʚʠʭ ʽʥʪʝʨʚʘʣʽʚ ʨʝʛʫʣʶʚʘʥʥʷ ʟʙʫʜʞʝʥʥʷ ʩʣʽʜ 

ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʚʘ ʝʪʘʧʠ: ʥʘ ʯʘʩ ʟʘʚʯʘʩʥʦʛʦ ʬʦʨʩʫʚʘʥʥʷ ʜʣʷ ʛʘʨʘʥʪʦʚʘʥʦʛʦ 

ʜʦʩʷʛʥʝʥʥʷ ʚʠʟʥʘʯʝʥʦʛʦ ʨʽʚʥʷ ʩʪʨʫʤʫ ʷʢʦʨʷ ʧʝʨʝʜ ʤʦʤʝʥʪʦʤ ʧʨʦʢʘʪʢʠ ʪʘ ʯʘʩ 

ʦʜʥʦʛʦ ʥʘʧʽʚʧʝʨʽʦʜʫ ʡʦʛʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʢʦʣʠʚʘʥʥʷ ʟ ʤʦʤʝʥʪʫ ʚʪʷʛʥʝʥʥʷ 

ʟʘʛʦʪʦʚʢʠ ʫ ʚʘʣʢʠ. ʆʯʝʚʠʜʥʦ, ʱʦ ʪʨʠʚʘʣʽʩʪʴ ʬʦʨʩʫʚʘʥʥʷ ʟʘʣʝʞʠʪʴ ʚʽʜ ʰʚʠʜʢʦʜʽʾ 

ʟʨʦʩʪʘʥʥʷ ʩʪʨʫʤʫ ʚ ʦʙʤʦʪʮʽ ʟʙʫʜʞʝʥʥʷ. ʄʦʞʥʘ ʚʚʘʞʘʪʠ, ʱʦ ʛʘʨʘʥʪʦʚʘʥʘ 

ʪʨʠʚʘʣʽʩʪʴ ʬʦʨʩʫʚʘʥʥʷ ʙʫʜʝ ʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʙʫʜʴ-̫ ʢʠʭ ʚʠʧʘʜʢʽʚ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʧʨʠ ʾʾ ʜʦʪʨʠʤʘʥʥʽ ʥʘ ʨʽʚʥʽ ʧôʷʪʠ ʧʦʩʪʽʡʥʠʭ ʯʘʩʫ ʦʙʤʦʪʢʠ ʟʙʫʜʞʝʥʥʷ. ʋ ʨʘʟʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʜʣʠʰʢʦʚʦʛʦ ʯʘʩʫ ʤʦʞʣʠʚʠʡ ʧʝʨʝʛʨʽʚ ʜʚʠʛʫʥʘ, ʪʦʤʫ ʪʨʠʚʘʣʽʩʪʴ 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʦʧʪʠʤʽʟʫʚʘʪʠ ʟʘ ʤʝʪʦʜʦʤ, ʥʘʚʝʜʝʥʠʤ ʫ ʜʞʝʨʝʣʽ [53]. ʑʦʜʦ 

ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʫ ʦʜʥʦʛʦ ʥʘʧʽʚʧʝʨʽʦʜʫ ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʦʣʠʚʘʣʴʥʦʩʪʽ, ʷʢʠʡ 

ʜʦʜʘʻʪʴʩʷ ʜʦ ʯʘʩʫ ʬʦʨʩʫʚʘʥʥʷ ʽ ʻ ʤʝʞʝʶ, ʧʽʩʣʷ ʷʢʦʾ ʟʘʚʜʘʥʥʷ ʥʘ ʟʙʫʜʞʝʥʥʷ 

ʩʢʠʜʘʻʪʴʩʷ ʜʦ ʨʽʚʥʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʩʧʦʞʠʚʘʥʥʷ ʩʪʨʫʤʫ ʷʢʦʨ̫, ʪʦ ʚʽʥ ʤʦʞʝ ʙʫʪʠ 

ʨʦʟʨʘʭʦʚʘʥʠʡ ʯʝʨʝʟ ʯʘʩʪʦʪʫ ʚʣʘʩʥʠʭ ʢʦʣʠʚʘʥʴ ʩʠʩʪʝʤʠ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʘʣʛʦʨʠʪʤ ʢʝʨʫʚʘʥʥʷ ʟʙʫʜʞʝʥʥʷʤ ʙʫʜʝ ʥʝʧʦʚʥʠʤ, ʷʢʱʦ ʥʝ 

ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʦʮʝʩ ʧʫʩʢʫ ʜʚʠʛʫʥʘ. ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʦʯʘʪʦʢ ʟʘʧʫʩʢʫ ʧʨʘʢʪʠʯʥʦ 

ʥʝ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʩʪʘʥʜʘʨʪʥʦʛʦ ʤʝʪʦʜʫ. ʇʨʦʪʝ ʩʠʥʭʨʦʥʽʟʘʮʽʷ ʟʘ ʚʚʽʤʢʥʝʥʦʛʦ 

ʨʝʛʫʣʶʚʘʥʥʷ ʧʦʚʟʜʦʚʞʥʴʦʛʦ ʩʪʨʫʤʫ ʷʢʦʨʷ ʫʥʝʤʦʞʣʠʚʣʶʻ ʫʩʧʽʰʥʝ ʟʘʚʝʨʰʝʥʥʷ 

ʮʴʦʛʦ ʧʨʦʮʝʩʫ ʯʝʨʝʟ ʥʘʷʚʥʽʩʪʴ ʧʦʟʠʪʠʚʥʦʛʦ ʟʚʦʨʦʪʥʦʛʦ ʟʚôʷʟʢʫ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚ ʩʠʩʪʝʤʽ ʟʘʜʘʚʘʯʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ. ʊʦʤʫ ʪʘʢʠʡ ʩʧʦʩʽʙ ʢʝʨʫʚʘʥʥʷ ʟʙʫʜʞʝʥʥʷʤ 

ʧʝʨʝʜʙʘʯʘʻ ʚʚʝʜʝʥʥʷ ʚ ʨʦʙʦʪʫ ʨʝʛʫʣʷʪʦʨʘ ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ ʥʘ ʥʴʦʤʫ ʟʘʚʜʘʥʥʷ ʪʘ ʧʨʠ 

ʨʦʟʚʘʥʪʘʞʝʥʦʤʫ ʜʚʠʛʫʥʽ ʽ ʪʽʣʴʢʠ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʩʠʥʭʨʦʥʽʟʘʮʽʾ, ʷʢʫ ʧʦʪʨʽʙʥʦ 

ʟʜʽʡʩʥʶʚʘʪʠ ʽʟ ʥʦʤʽʥʘʣʴʥʦʶ ʥʘʧʨʫʛʦʶ ʟʙʫʜʥʠʢʘ. 

ʉʠʩʪʝʤʘ ʝʣʝʢʪʨʦʧʨʠʚʦʜʘ ʪʘ ʘʣʛʦʨʠʪʤ ʢʝʨʫʚʘʥʥʷ ʟʙʫʜʞʝʥʥʷʤ ʚʠʧʨʦʙʫʚʘʥ ̔

ʥʘ ʤʦʜʝʣʽ, ʨʝʟʫʣʴʪʘʪ ʨʦʙʦʪʠ ̫ʢʦʾ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʫ 4.8. 

ɿʘʧʫʩʢ ʜʚʠʛʫʥʘ ʟʜʽʡʩʥʶʻʪʴʩ ̫ʟʘʚʜʷʢʠ ʜʝʤʧʬʝʨʥʽʡ ʦʙʤʦʪʮ,̔ ʘ ʧʨʦʮʝʩ 

ʩʠʥʭʨʦʥʽʟʘʮʽʾ ï ʧʦʜʘʯʝ ʁʥʘʧʨʫʛʠ ʚ ʦʙʤʦʪʢʫ ʟʙʫʜʞʝʥʥʷ ʧʽʩʣʷ ʜʦʩʷʛʥʝʥʥ ̫

ʰʚʠʜʢʦʩʪʽ ʦʙʝʨʪʘʥʥʷ ʜʚʠʛʫʥʘ ʥʘ ʨʽʚʥʽ 0,95 ʚʽʜ ʥʦʤʽʥʘʣʴʥʦʾ. ʈʝʛʫʣʷʪʦʨ, ʧʨʠ 

ʟʘʚʜʘʥʥʽ 0,8 ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʬʦʨʩʫʚʘʥʥʷ, ʫʚʽʤʢʥʫʚʩʷ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ 

ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʢʦʥʪʫʨʽ ʟʙʫʜʞʝʥʥʷ ʚ ʤʦʤʝʥʪ ʯʘʩʫ 8 ʩ (ʜʠʚ. ʨʠʩʫʥʦʢ 4.8). 
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ʏʝʨʝʟ 0,5 ʩ ʧʽʩʣʷ ʥʘʢʠʜʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʘʚʜʘʥʥʷ ʥʘ ʩʪʨʫʤ ʩʪʘʪʦʨʘ ʟʘ ʚʽʩʩʶ d ʙʫʣʦ 

ʟʤʝʥʰʝʥʦ ʜʦ ʥʫʣʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʟʘʚʝʨʰʝʥʥʶ ʯʘʩʫ ʜʽʾ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʩʧʣʝʩʢʫ 

ʩʪʨʫʤʫ ʷʢʦʨʷ. ʉʢʠʜ ʩʪʘʪʠʯʥʦʛʦ ʤʦʤʝʥʪʫ ʚʠʢʦʥʘʥʦ ʯʝʨʝʟ 3 ʩ.  

 

       ï  ʢʣʘʩʠʯʥʘ ʩʠʩʪʝʤʘ ʟʙʫʜʞʝʥʥʷ;      ï ʥʦʚʘ ʩʠʩʪʝʤʘ ʟʙʫʜʞʝʥʥʷ.  

ʄd ï ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʡ ʤʦʤʝʥʪ ʜʚʠʛʫʥʘ, ʚ.ʦ. (ʚʽʜʥʦʩʥʠʭ ʦʜʠʥʠʮʴ);  

Is ï ʩʪʨʫʤ ʷʢʦʨʷ, ʚ.ʦ.;  

ɤ ï ʰʚʠʜʢʽʩʪʴ ʦʙʝʨʪʘʥʥʷ ʚʠʭʽʜʥʦʛʦ ʚʘʣʫ ʜʚʠʛʫʥʘ, ʚ.ʦ.; 

If  ï ʩʪʨʫʤ ʦʙʤʦʪʢʠ ʟʙʫʜʞʝʥʥʷ, ʚ.ʦ. 

ʈʠʩʫʥʦʢ 4.8 ï ʈʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ɸʥʘʣʽʟ ʦʪʨʠʤʘʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʜʦʟʚʦʣʷʻ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʫ ʤʦʤʝʥʪ 

ʧʨʠʢʣʘʜʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʟʤʽʥʘ ʩʪʨʫʤʫ ʷʢʦʨʷ ʟʤʝʥʰʠʣʘʩʴ ʧʨʠʙʣʠʟʥʦ ʚʪʨʠʯʽ, 

ʩʧʣʝʩʢ ʡʦʛʦ ʤʘʢʩʠʤʫʤʫ ʟʨʽʩ ʤʘʡʞʝ ʥʘ 3 %, ʘ ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ 
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ʩʢʦʨʦʪʠʣʘʩʷ ʥʘ 34 %. ʇʨʠ ʟʥʷʪʪʽ ʥʘʚʘʥʪʘʞʝʥʥʷ ʭʘʨʘʢʪʝʨ ʟʤʽʥʠ ʩʪʨʫʤʫ ʧʨʘʢʪʠʯʥʦ 

ʦʜʥʘʢʦʚʠʡ ʜʣʷ ʦʙʦʭ ʚʘʨʽʘʥʪʽʚ. 

4.5 ʇʨʘʢʪʠʯʥʘ ʨʝʘʣʽʟʘʮʽʷ ʩʠʩʪʝʤʠ ʟʘʚʯʘʩʥʦʛʦ ʬʦʨʩʫʚʘʥʥʷ 

ʌʫʥʢʮʽʦʥʘʣʴʥʫ ʩʭʝʤʫ ʩʠʩʪʝʤʠ ʟʘʚʯʘʩʥʦʛʦ ʬʦʨʩʫʚʘʥʥʷ ʥʘʚʝʜʝʥʦ ʥʘ 

ʨʠʩʫʥʢʫ 4.9. ʆʩʥʦʚʦʶ ʩʠʩʪʝʤʠ ʻ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʤʦʜʫʣʴ ï ʧʨʦʛʨʘʤʦʚʘʥʠʡ 

ʣʦʛʽʯʥʠʡ ʢʦʥʪʨʦʣʝʨ (ʇʃʂ), ʱʦ ʢʦʨʠʛʫʻ ʟʘʚʜʘʥʥʷ ʩʪʨʫʤʫ ʟʙʫʜʞʝʥʥʷ ʧʨʠʚʦʜʥʦʛʦ 

ʜʚʠʛʫʥʘ. ɺʭʽʜʥʠʤʠ ʩʠʛʥʘʣʘʤʠ ʇʃʂ ʻ ʩʠʛʥʘʣʠ ʚʽʜ ʜʘʪʯʠʢʽʚ ʥʘʷʚʥʦʩʪʽ ʤʝʪʘʣʫ 

ɼɻʄ1 ʪʘ ɼɻʄ2. ɺʠʢʦʨʠʩʪʘʥʥʷ ʜʚʦʭ ʟʤʽʱʝʥʠʭ ʫ ʧʨʦʩʪʦʨʽ ʜʘʪʯʠʢʽʚ ʧʽʜʚʠʱʫʻ 

ʥʘʜʽʡʥʽʩʪʴ ʩʠʩʪʝʤʠ ʪʘ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʥʘʧʨʷʤʦʢ ʽ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʟʘʛʦʪʦʚʢʠ 

ʜʣʷ ʢʦʨʝʢʪʥʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʤʦʤʝʥʪʫ ʧʦʜʘʯʽ ʩʠʛʥʘʣʫ ʟʘʚʯʘʩʥʦʛʦ ʬʦʨʩʫʚʘʥʥʷ. 

ʇʨʦʛʨʘʤʥʠʡ ʙʣʦʢ ʚʠʟʥʘʯʝʥʥʷ ʥʘʧʨʷʤʢʫ (ɹɺʅ) ʚʠʜʘʻ ʩʠʛʥʘʣ ʧʽʜ ʯʘʩ ʨʫʭʫ 

ʟʘʛʦʪʦʚʢʠ ʜʦ ʢʣʽʪʽ ʟ ʥʝʦʙʭʽʜʥʦʶ ʟʘʪʨʠʤʢʦʶ ʯʘʩʫ. ɺʠʭʽʜʥʠʡ ʩʠʛʥʘʣ ʮʴʦʛʦ ʙʣʦʢʫ 

ʘʢʪʠʚʫʻ ʪʨʠʛʝʨ ʟʘʚʜʘʥʥʷ ʪʘ ʦʜʥʦʯʘʩʥʦ ʟʘʧʫʩʢʘʻ ʧʨʦʛʨʘʤʥʠʡ ʪʘʡʤʝʨ. ʊʘʡʤʝʨ 

ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʟʥʷʪʪʷ ʟʦʚʥʽʰʥʴʦʛʦ ʩʠʛʥʘʣʫ ʬʦʨʩʫʚʘʥʥʷ ʧʽʩʣʷ ʟʘʢʽʥʯʝʥʥʷ 

ʫʩʪʘʚʢʠ (å15 ʩʝʢʫʥʜ) ʫ ʚʠʧʘʜʢʫ, ʷʢʱʦ ʟʘʛʦʪʦʚʢʘ ʟ ʷʢʦʾʩʴ ʧʨʠʯʠʥʠ ʥʝ ʧʦʪʨʘʧʠʣʘ ʚ 

ʢʣʽʪʴ ʽ ʰʪʘʪʥʘ ʩʠʩʪʝʤʘ ʬʦʨʩʫʚʘʥʥʷ ʥʝ ʙʫʣʘ ʘʢʪʠʚʦʚʘʥʘ. 

ʋ ʥʦʨʤʘʣʴʥʦʤʫ ʨʝʞʠʤʽ ʨʦʙʦʪʠ ʜʣʷ ʩʢʠʜʘʥʥʷ ʪʨʠʛʝʨʘ ʟʘʚʜʘʥʥʷ (ʽ ʪʘʡʤʝʨʘ) 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʠʛʥʘʣ ʘʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ, ʱʦ ʩʧʦʞʠʚʘʻʪʴʩʷ ʧʨʠʚʦʜʥʠʤ 

ʜʚʠʛʫʥʦʤ. ʅʘʷʚʥʽʩʪʴ ʮʴʦʛʦ ʩʠʛʥʘʣʫ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʯʘʪʦʢ ʧʨʦʭʦʜʫ ʟʘʛʦʪʽʚʣʽ, ʧʽʜ 

ʯʘʩ ̫ ʢʦʛʦ ʘʢʪʠʚʫʻʪʴʩʷ ʰʪʘʪʥʘ ʩʠʩʪʝʤʘ ʬʦʨʩʫʚʘʥʥʷ ʚ ʟʙʫʜʥʠʢʫ. ʉʠʛʥʘʣ ʘʢʪʠʚʥʦʾ 

ʧʦʪʫʞʥʦʩʪʽ ʤʦʞʝ ʙʫʪʠ ʦʪʨʠʤʘʥʠʡ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʽ ʟʙʫʜʥʠʢʘ ʘʙʦ ʨʦʟʨʘʭʦʚʘʥʠʡ ʟʘ 

ʩʠʛʥʘʣʘʤʠ ʩʪʨʫʤʫ ʪʘ ʥʘʧʨʫʛʠ ʩʪʘʪʦʨʘ, ʱʦ ʥʘʜʭʦʜʷʪʴ ̔ʟ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ʅʊʄɯ.  

ʋ ̫ ʢʦʩʪʽ ʜʘʪʯʠʢʘ ʤʝʪʘʣʫ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ, ʥʘʧʨʠʢʣʘʜ, ʦʧʪʠʯʥʽ 

ʙʝʟʢʦʥʪʘʢʪʥʽ ʚʠʤʠʢʘʯʽ OSH AF47A5-43P-LZ. ʎʽ ʜʘʪʯʠʢʠ ʤʘʶʪʴ ʩʪʫʧʽʥʴ ʟʘʭʠʩʪʫ 

IP65, ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʣʠʚʘʨʥʦʤʫ ʪʘ ʧʨʦʢʘʪʥʦʤʫ ʚʠʨʦʙʥʠʮʪʚʽ. 

ʇʨʠʥʮʠʧ ʜʽʾ ʜʘʪʯʠʢʘ ʦʩʥʦʚʘʥʠʡ ʥʘ ʨʝʻʩʪʨʘʮʽʾ ʽʥʬʨʘʯʝʨʚʦʥʦʛʦ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ 

ʚʽʜ ʦʙ'ʻʢʪʘ, ʱʦ ʜʝʪʝʢʪʫʻʪʴʩʷ. ɯʥʬʨʘʯʝʨʚʦʥʝ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʚʽʜ ʛʘʨʷʯʦʛʦ ʦʙ'ʻʢʪʘ 

ʧʝʨʝʪʚʦʨʶʻʪʴʩʷ ʜʘʪʯʠʢʦʤ ʥʘ ʥʘʧʨʫʛʫ (Uʪ), ʨʽʚʝʥʴ ʷʢʦʛʦ ʧʨʦʧʦʨʮʽʡʥʠʡ  
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ʪʝʤʧʝʨʘʪʫʨʽ ʦʙ'ʻʢʪʘ. ʎʷ ʥʘʧʨʫʛʘ (Uʪ) ʧʦʨʽʚʥʶʻʪʴʩʷ ʚ ʜʘʪʯʠʢʫ ʟ ʨʝʛʫʣʴʦʚʘʥʦʶ 

ʥʘʧʨʫʛʦʶ (Uʢ), ʷʢʘ ʝʢʚʽʚʘʣʝʥʪʥʘ ʚʩʪʘʥʦʚʣʝʥʦʤʫ ʪʝʤʧʝʨʘʪʫʨʥʦʤʫ ʧʦʨʦʛʫ. ʂʦʣʠ 

ʪʝʤʧʝʨʘʪʫʨʘ ʦʙô̒ ʢʪʘ ʧʝʨʝʚʠʱʫʻ ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʧʦʨʽʛ, ʥʘʧʨʫʛʘ (Uʪ) ʩʪʘʻ ʙʽʣʴʰʦʶ 

(Uʢ). ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʤʽʥʠ ʩʪʘʥʫ ʢʣʶʯʽʚ ʥʘ ʚʠʭʦʜʽ ʜʘʪʯʠʢʘ. ʊʝʭʥʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʪʯʠʢʘ ʥʘʚʝʜʝʥʦ ʫ ʪʘʙʣʠʮ ̔4.1  

ʊʘʙʣʠʮʷ 4.1 ï ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʪʯʠʢʘ ʤʝʪʘʣʫ 

ʊʠʧ  OSH AF47A5-43P-LZ 

ʈʦʟʤʽʨ ʢʦʨʧʫʩʫ, ʤʤ ʄ18ʭ1ʭ110 

ʄʘʪʝʨʽʘʣ ʢʦʨʧʫʩʫ ɼ16ʊ 

ʂʫʪ ʚʽʟʫʚʘʥʥʷ 15Á 

ɼʽʘʧʘʟʦʥ ʨʝʛʫʣʶʚʘʥʥʷ ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ +500Áʉ...+1250Áʉ 

ɼʘʣʴʥʽʩʪʴ ʜʽʾ 0,5...10 ʤ 

ʈʝʛʫʣʶʚʘʥʥʷ ʯʫʪʣʠʚʦʩʪʽ ʟ ʨʝʛʫʣʶʚʘʥʥʷʤ 

ʉʧʝʢʪʨ ʚʠʧʨʦʤʽʥʶʚʘʥʥʷ ʽʥʬʨʘʯʝʨʚʦʥʠʡ 

ɼʽʘʧʘʟʦʥ ʨʦʙʦʯʦʾ ʥʘʧʨʫʛʠ, Uʨʦʙ. 12...30 ɺ DC 

ʊʠʧ ʢʦʥʪʘʢʪʫ/ʉʪʨʫʢʪʫʨʘ ʚʠʭʦʜʫ PNP ʧʝʨʝʤʠʢʘʣʴʥʠʡ 

ʄʘʢʩʠʤʘʣʴʥʠʡ ʨʦʙʦʯʠʡ ʩʪʨʫʤ, Imax 250 ʤɸ 

ɺʣʘʩʥʠʡ ʩʪʨʫʤ ʩʧʦʞʠʚʘʥʥʷ, Io <=25 ʤɸ 

ɿʘʪʨʠʤʢʘ ʫʚʽʤʢʥʝʥʥʷ/ʚʠʤʢʥʝʥʥʷ, ʥʝ ʙʽʣʴʰʝ 0,5 ʩ 

ɼʦʧʫʩʪʠʤʘ ʦʩʚʽʪʣʝʥʽʩʪʴ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ 

3000 ʃʶʢʩ 

ɼʽʘʧʘʟʦʥ ʨʦʙʦʯʠʭ ʪʝʤʧʝʨʘʪʫʨ -15Áʉ...+65Áʉ 

ɿʘʭʠʩʪ ʚʽʜ ʢʦʨʦʪʢʠʭ ʟʘʤʠʢʘʥʴ ɭ 

ɿʘʭʠʩʪ ʚʽʜ ʥʝʧʨʘʚʠʣʴʥʦʾ ʧʦʣʷʨʥʦʩʪʽ ɭ 

ʉʚʽʪʣʦʚʘ ʽʥʜʠʢʘʮʽʷ ɭ 

ʇʨʠʻʜʥʘʥʥʷ / ʇʽʜʢʣʶʯʝʥʥʷ ʂʘʙʝʣʴ ʇʄɺ 5ʭ0,25 ʤʤ2 

ʉʪʫʧʽʥʴ ʟʘʭʠʩʪʫ ʧʦ ɻʆʉʊ 14254-96 IP65 
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ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 

1. ɼʣʷ ʘʜʘʧʪʦʚʘʥʦʾ ʜʠʥʘʤʽʯʥʦʾ ʤʦʜʝʣʽ ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ ʉɼʄɿ-2-24-

59-80-ʋʍʃ4 ʢʦʝʬʽʮʽʻʥʪʠ ʧʽʜʩʠʣʝʥʥʷ ʨʝʛʫʣʷʪʦʨʘ ʟʙʫʜʞʝʥʥʷ, ʩʠʥʪʝʟʦʚʘʥʽ ʟʘ 

ʢʣʘʩʠʯʥʠʤ ʤʝʪʦʜʦʤ, ʨʦʙʣʷʪʴ ʩʠʩʪʝʤʫ ʧʨʠʚʦʜʘ ʯʘʩʪʢʦʚʦ ʢʦʣʠʚʘʣʴʥʦʶ. ʎʠʢʣ 

ʜʦʜʘʪʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʽʜʪʚʝʨʜʠʚ, ʱʦ ʟʤʽʥʘ ʧʽʜʩʠʣʝʥʥʷ ʧʨʦʧʦʨʮʽʡʥʦʾ ʯʘʩʪʠʥʠ 

ʨʝʛʫʣʷʪʦʨʘ ʥʝ ʚʧʣʠʚʘ ̒ʥʘ ʨʦʙʦʪʫ ʩʠʩʪʝʤʠ. ɺʦʜʥʦʯʘʩ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʚʠʧʘʜʢʫ 

ʬʽʢʩʘʮʽʾ ʧʨʦʧʦʨʮʽʡʥʦʾ ʯʘʩʪʠʥʠ ʥʘ ʨʦʟʨʘʭʫʥʢʦʚʦʤʫ ʨʽʚʥʽ ʪʘ ʢʦʨʝʢʮʽʾ ʽʥʪʝʛʨʘʣʴʥʦʾ 

ʯʘʩʪʠʥʠ ʨʝʛʫʣʷʪʦʨʘ ʥʘ ʨʽʚʥʽ 21%...25% (ʱʦ ʧʝʨʝʚʽʨʝʥʦ ʥʘ ʤʦʜʝʣʷʭ) ʚʽʜ 

ʨʦʟʨʘʭʦʚʘʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʨʦʙʦʪʘ ʧʨʠʚʦʜʘ ʩʪʘʻ ʩʪʘʙʽʣʴʥʦʶ. 

2. ɼʣʷ ʝʬʝʢʪʠʚʥʦʾ ʧʨʦʪʠʜʽʾ ʫʜʘʨʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʘʚʪʦʤʘʪʠʯʥʘ ʩʠʩʪʝʤʘ 

ʟʙʫʜʞʝʥʥʷ ʧʦʚʠʥʥʘ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʨʽʟʥʽ ʧʨʠʥʮʠʧʠ ʨʦʙʦʪʠ ʥʘ ʽʥʪʝʨʚʘʣʘʭ 

ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʙʫʨʝʥʥʷ ʪʘ ʟʘʣʠʰʢʦʚʦʾ ʢʦʣʠʚʘʣʴʥʦʩʪʽ ʩʪʨʫʤʫ ʷʢʦʨ.̫  

3. ʇʦʨʽʚʥʷʣʴʥʠʤ ʤʦʜʝʣʶʚʘʥʥʷʤ ʜʦʚʝʜʝʥʦ, ʱʦ ʥʘ ʦʩʪʘʥʥʴʦʤʫ ʽʥʪʝʨʚʘʣʽ, ʜʝ 

ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʝʭʽʜʥʦʛʦ ʧʨʦʮʝʩʫ ʩʢʦʨʦʪʠʣʘʩʴ ʥʘ 34%, ʢʦʤʧʝʥʩʫʚʘʣʴʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʨʝʛʫʣʷʪʦʨʘ ʩʪʨʫʤʫ ʻ ʜʦʩʠʪʴ ʚʠʩʦʢʠʤʠ. 

4. ʆʩʢʽʣʴʢʠ ʤʘʢʩʠʤʘʣʴʥʝ ʟʙʫʨʝʥʥʷ  ̒ʥʘʡʙʽʣʴʰ ʨʫʡʥʽʚʥʦ  ʁʩʢʣʘʜʦʚʦ ,ʁ ɦʦ 

ʜʽʻ ʥʘ ʽʟʦʣʷʮʽʶ ʢʦʪʫʰʦʢ ʷʢʦʨ,̫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʩʢʦʨʦʪʠʪʠ ʡʦʛʦ ʚʧʣʠʚ ʟʤʝʥʰʝʥʥʷʤ 

ʧʝʨʝʧʘʜʫ ʩʪʨʫʤʫ ʚ ʤʦʤʝʥʪ ʥʘʢʠʜʫ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʩʣʽʜ ʜʦ ʧʦʯʘʪʢʫ 

ʧʨʦʢʘʪʢʠ ʧʨʦʪʷʛʦʤ ʧôʷʪʠ ʧʦʩʪʽʡʥʠʭ ʯʘʩʫ ʦʙʤʦʪʢʠ ʟʙʫʜʞʝʥʥʷ ʟʙʽʣʴʰʠʪʠ ʥʘʧʨʫʛʫ 

ʟʙʫʜʞʝʥʥʷ ʜʦ ʨʽʚʥʷ 0,8 ʚʽʜ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʬʦʨʩʫʚʘʥʥʷ, ʘ ʧʽʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʜʽʾ 

ʫʜʘʨʫ (ʪʨʠʚʘʣʽʩʪʴ 0,5 ʩ) ʩʢʠʥʫʪʠ ʟʘʚʜʘʥʥʷ ʜʦ ʥʫʣʷ, ʱʦ ʟʘʙʝʟʧʝʯʠʪʴ ʨʦʙʦʪʫ 

ʧʨʠʚʦʜʘ ʚ ʨʝʞʠʤʽ ʝʥʝʨʛʦʟʙʝʨʝʞʝʥʥʷ. ɺʦʜʥʦʯʘʩ ʨʽʚʝʥʴ ʬʦʨʩʫʚʘʥʥʷ ʟʙʫʜʞʝʥʥʷ 

ʣʽʤ̔ʪʫʻʪʴʩʷ: ʟ ʦʜʥʦʛʦ ʙʦʢʫ ï ʤʽʥʽʤʫʤʦʤ ʧʝʨʝʧʘʜʫ ʩʪʨʫʤʫ ʷʢʦʨʷ, ʟ ʽʥʰʦʛʦ ï 

ʦʙʤʝʞʝʥʥʷʤ ʝʢʩʪʨʝʤʫʤʫ ʥʘ ʨʽʚʥʽ, ʱʦ ʥʝ ʧʝʨʝʚʠʱʫʻ ʤʘʢʩʠʤʫʤ, ʭʘʨʘʢʪʝʨʥʠʡ ʜʣʷ 

ʢʣʘʩʠʯʥʦʾ ʩʠʩʪʝʤʠ ʟʙʫʜʞʝʥʥʷ. 
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ʈʆɿɼɯʃ 5 

ʋɿɸɻɸʃʔʅɽʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺ ɼʆʉʃɯɼɾɽʅʔ ɯ ʈɽʂʆʄɽʅɼɸʎɯɰ 

ʑʆɼʆ ɺʀɹʆʈʋ ʇɸʈɸʄɽʊʈɯɺ ʂɽʈʋɺɸʅʅʗ 

ʇʨʘʢʪʠʢʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘʫʢʦʚʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʻ ʦʩʦʙʣʠʚʦ ʮʽʥʥʦʶ ʫ ʚʠʧʘʜʢʫ 

ʾʾ ʧʦʰʠʨʝʥʥʷ ʥʘ ʥʠʟʢʫ ʢʣʘʩʽʚ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ. ʋ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ 

ʦʩʥʦʚʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ ʜʣ̫ ʚʧʨʦʚʘʜʞʝʥʥʷ  ̒ʤʝʪʘʣʫʨʛʽʡʥʽ ʤʘʰʠʥʠ ʧʣʘʩʪʠʯʥʦʾ 

ʦʙʨʦʙʢʠ ʤʝʪʘʣʽʚ (ʩʪʘʥʠ ʧʨʦʢʘʪʢʠ ʨʽʟʥʦʛʦ ʩʦʨʪʘʤʝʥʪʫ, ʣʝʪʶʯʽ ʥʦʞʠʮʽ [74]) ʪʘ 

ʛʽʨʥʠʯʽ ʤʘʰʠʥʠ ʜʨʦʙʘʨʥʦ-ʧʦʜʨʽʙʥʶʚʘʣʴʥʦʛʦ ʮʠʢʣʫ (ʚʘʣʢʦʚʽ, ʤʦʣʦʪʢʦʚʽ ʪʘ ʱʦʢʦʚʽ 

ʜʨʦʙʘʨʢʠ). ɰʭ ʦʙôʻʜʥʫ ̒ʧʦʜʽʙʥʠʡ ʧʨʦʮʝʩ ʨʦʙʦʪʠ, ̫ʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʭʘʦʪʠʯʥʠʤ ʨʦʟʜʘʚʣʶʚʘʥʥʷʤ ʧʨʦʜʫʢʪʽʚ ʧʦʜʨʽʙʥʝʥʥʷ ʘʙʦ ʩʪʚʦʨʝʥʥʷʤ ʙʘʞʘʥʦʾ 

ʬʦʨʤʠ, ʱʦ ʩʫʧʨʦʚʦʜʞʫʪʁʴʩʷ ʧʝʨʽʦʜʠʯʥʠʤʠ ʫʜʘʨʥʠʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ.  

ɼʦʥʝʜʘʚʥʘ ʧʨʠʚʦʜʘʤʠ ʪʘʢʠʭ ʤʝʭʘʥʽʟʤʽʚ ʩʣʫʛʫʚʘʣʠ ʜʚʠʛʫʥʠ ʧʦʩʪʽʡʥʦʛʦ 

ʩʪʨʫʤʫ ʪʘ ʘʩʠʥʭʨʦʥʥʽ ʤʘʰʠʥʠ ʟ ʥʘʢʦʧʠʯʫʚʘʯʝʤ ʢʽʥʝʪʠʯʥʦʾ ʝʥʝʨʛʽʾ. ʅʘʷʚʥʽʩʪʴ ʚ 

ʦʩʪʘʥʥʽʭ ʤôʷʢʦʾ ʤʝʭʘʥʽʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʛʘʨʤʦʥʽʡʥʦ ʫʟʛʦʜʞʫʚʘʣʘʩ̫ ʟ ʨʦʙʦʪʦʶ 

ʤʘʭʦʚʠʢʘ. ʅʘ ʞʘʣʴ, ʥʝʚʠʩʦʢʽ ʝʥʝʨʛʝʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʮʠʭ ʜʚʠʛʫʥʽʚ 

ʚʠʤʘʛʘʶʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʩʠʥʭʨʦʥʥʦʛʦ ʧʨʠʚʦʜʘ, ʂʂɼ ʷʢʦʛʦ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 98 %, 

ʱʦ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʘʰʠʥ ʧʦʧʝʨʝʜʥʴʦʛʦ ʪʠʧʫ. ɺʦʜʥʦʯʘʩ 

ʢʦʤʧʝʥʩʘʮʽʷ ʧʝʨʽʦʜʠʯʥʦʛʦ ʫʜʘʨʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʫʥʝʤʦʞʣʠʚʣʶʻʪʴʩʷ 

ʘʙʩʦʣʶʪʥʦ ʞʦʨʩʪʢʦ  ʁʤʝʭʘʥʽʯʥʦ  ʁʭʘʨʘʢʪʝʨʠʩʪʠʢʦ  ʁʩʠʥʭʨʦʥʥʦʛʦ ʧʨʠʚʦʜʘ. ʂʨʽʤ 

ʪʦʛʦ, ʚʠʥʠʢʘʶʪʴ ʜʦʜʘʪʢʦʚʽ ʧʨʦʙʣʝʤʠ ʧʦʚôʷʟʘʥʽ ʟ ̔ʟʥʘʯʥʠʤʠ ʜʠʥʘʤʽʯʥʠʤʠ 

ʟʫʩʠʣʣʷʤʠ, ̫ʢʽ ʟʜʘʪʥ ̔ʨʫʡʥʫʚʘʪʠ ʢʦʥʩʪʨʫʢʮʽʶ ʜʚʠʛʫʥʘ.  

5.1 ɺʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʬʦʨʩʫʚʘʥʥʷ ʟʙʫʜʞʝʥʥʷ ʫ ʬʫʥʢʮʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ɺ ʦʩʥʦʚʫ ʜʦʩʣʽʜʞʝʥʴ ʮʴʦʛʦ ʝʪʘʧʫ ʧʦʢʣʘʜʝʥʦ ʪʦʡ ʬʘʢʪ, ʱʦ ʜʣʷ ʟʘʟʥʘʯʝʥʠʭ 

ʤʝʭʘʥʽʟʤʽʚ ʟʘʟʚʠʯʘʡ ʟʘʩʪʦʩʦʚʫʶʪʴ ʜʚʠʛʫʥʠ ʧʦʪʫʞʥʽʩʪʶ ʚʽʜ ʩʦʪʝʥʴ ʜʦ ʪʠʩʷʯ 

ʢ̔ ʣʦʚʘʪ. ɼʚʠʛʫʥʠ ʪʘʢʦʛʦ ʪʠʧʫ ʻ ʫʥʽʢʘʣʴʥʠʤʠ ʝʣʝʢʪʨʠʯʥʠʤʠ ʤʘʰʠʥʘʤʠ, ʜʝ 

ʚʠʨʦʙʥʠʮʪʚʦ ʥʘʚʽʪʴ ʜʚʦʭ ʤʘʰʠʥ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʩʝʨʽʡʥʝ. ʎʝ ʜʦʟʚʦʣʷʻ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʜʣʷ ʦʙʨʘʥʦʛʦ ʨʷʜʫ ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ ʧʦʪʫʞʥʦʩʪʝʡ ʨʽʚʥʷ 
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(1600é4000) ʢɺʪ ʽ ʜʽʘʧʘʟʦʥʫ ʰʚʠʜʢʦʩʪʝʡ (75é150) ʦʙ/ʭʚ ʢʽʣʴʢʽʩʪʴ ʫʥʽʢʘʣʴʥʠʭ 

ʤʘʰʠʥ ʻ ʜʦʩʪʘʪʥʴʦ ʚʝʣʠʢʦʶ. 

ɯʥʰʠʡ ʘʩʧʝʢʪ ʜʦʩʣʽʜʞʝʥʴ, ʥʘ ʷʢʠʡ ʩʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ, ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ 

ʧʨʦʪʷʛʦʤ ʧʦʯʘʪʢʦʚʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʥʝʩʫʪʪʻʚʠʡ ʚʧʣʠʚ 

ʧʨʫʞʥʠʭ ʝʣʝʤʝʥʪʽʚ ʝʣʝʢʪʨʦʤʝʭʘʥʽʯʥʠʭ ʩʠʩʪʝʤ. ʆʩʦʙʣʠʚʦ ʮʝ ʘʢʪʫʘʣʴʥʦ ʧʽʜ ʯʘʩ 

ʤʦʜʝʨʥʽʟʘʮʽʾ ʥʘʷʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʜʝ ʨʝʛʫʣʶʚʘʥʥʷ ʧʘʨʘʤʝʪʨʘ ʧʨʫʞʥʦʩʪʽ ʤʫʬʪʠ 

ʫʩʢʣʘʜʥʝʥʝ ʘʙʦ ʟʦʚʩʽʤ ʥʝʤʦʞʣʠʚʝ ʯʝʨʝʟ ʢʦʥʩʪʨʫʢʪʠʚʥ ̔ʦʩʦʙʣʠʚʦʩʪ ̔ʧʨʫʞʥʦʛʦ 

ʝʣʝʤʝʥʪʘ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʨʽʰʝʥʦ ʦʙʤʝʞʠʪʠ ʧʝʨʝʣʽʢ ʬʘʢʪʦʨʽʚ 

ʚʧʣʠʚʫ ʦʧʪʠʤʽʟʘʮʽʡʥʦʾ ʟʘʜʘʯʽ ʦʜʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ï ʨʽʚʥʝʤ ʬʦʨʩʫʚʘʥʥʷ ʢʦʥʪʫʨʫ 

ʟʙʫʜʞʝʥʥʷ, ʦʜʥʦʯʘʩʥʦ ʢʦʥʪʨʦʣʶʶʯʠ ʚʝʣʠʯʠʥʫ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ 

ʚʽʜʭʠʣʝʥʥʷ ʧʦʪʦʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ ʷʢʦʨʷ.  

ʗʢ ʜʦʩʣʽʜʥ̔ ʜʚʠʛʫʥʠ ʧʨʠʡʥʷʪʦ ʪʘʢʽ ʝʣʝʢʪʨʠʯʥʽ ʤʘʰʠʥʠ (ʜʠʚ. ʪʘʙʣʠʮ ʁ5.1): 

ʉɼʄɿ-2-22-34-60 ʋʍʃ4; ʉɼʉ-19-46-40 ʋʍʃ4; ʉɼʉ-19-56-40 ʋʍʃ4; ʉɼʄɿ-2-

21-64-40 ʋʍʃ4; ʉɼʄɿ-2-24-59-80 ʋʍʃ4. ɺʭʽʜʥʠʡ ʤʘʪʝʨʽʘʣ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ 

ʦʪʨʠʤʘʥʦ ̔ʟ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʬʦʨʤʫʣʷʨʽʚ ʟʘʚʦʜ̔ ʚ-ʚʠʨʦʙʥʠʢʽʚ ʫʥʽʢʘʣʴʥʠʭ ʧʦʪʫʞʥʠʭ 

ʝʣʝʢʪʨʠʯʥʠʭ ʤʘʰʠʥ (ɼʦʜʘʪʦʢ ɻ). 

ʊʘʙʣʠʮʷ 5.1 ï ɻʦʣʦʚʥʽ ʧʘʩʧʦʨʪʥʽ ʧʘʨʘʤʝʪʨʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʜʚʠʛʫʥʽʚ  

ʇʘʨʘʤʝʪʨ ʉɼʄɿ-2-22-

34-60 ʋʍʃ4 

ʉɼʉ-19-46-

40 ʋʍʃ4 

ʉɼʉ-19-56-

40 ʋʍʃ4 

ʉɼʄɿ-2-21-

64-40 ʋʍʃ4 

ʉɼʄɿ-2-24-

59-80-ʋʍʃ4 

ʈʥ, ʢɺʪ 1600 2000 2500 3150 4000 

nʥ, ʦʙ/ʭʚ 100 150 150 150 75 

Jʜ, ʢʛĿʤ2 23250 12750 15000 19325 250000 

Jʥ, ʢʛĿʤ2 6128.93 2620.93 2620.93 5161.21 51612.07 

Mʥ, ʚ.ʦ. 0.832 0.863 0.856 0.859 0.853 

ὓʅ
ɼ
 ï ʚʽʜʥʦʩʥʠʡ ʥʦʤʽʥʘʣʴʥʠʡ ʤʦʤʝʥʪ ʥʘʚʘʥʪʘʞʝʥʥʷ,  

ʜʝ ɋ - ʙʘʟʦʚʘ ʢʫʪʦʚʘ ʰʚʠʜʢʽʩʪʴ, ὓɼ ï ʙʘʟʦʚʠʡ ʥʦʤʽʥʘʣʴʥʠʡ ʤʦʤʝʥʪ ʜʚʠʛʫʥʘ. 

ʊʘʢʦʞ ʧʦʧʝʨʝʜʥʽʤʠ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʚʩʪʘʥʦʚʣʝʥʦ ʚʧʣʠʚ ʨʽʚʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʥʘ ʚʝʣʠʯʠʥʫ ʟʘʚʜʘʥʥʷ ʥʘ ʟʙʫʜʞʝʥʥʷ. ʋ ʧʨʦʛʨʘʤʽ ʚʠʧʨʦʙʫʚʘʥʴ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʚʘʨʽʶʚʘʣʦʩʴ ʫ ʤʝʞʘʭ ʚʽʜ 0,6 ʜʦ 1 ʥʦʤʽʥʘʣʴʥʦʛʦ, ʱʦ ʻ ʜʦʩʪʘʪʥʽʤ ʜʣ ̫ʦʭʦʧʣʝʥʥʷ 

ʚʩʭ̔ ʤʦʞʣʠʚʠʭ ʚʘʨʽʘʥʪʽʚ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʑʦʜʦ ʬʦʨʩʫʚʘʥʥʷ, ʪʦ ʫ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 
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ʤʝʞʽ ʚʠʟʥʘʯʝʥʽ ʚ ʜʽʘʧʘʟʦʥʽ 0,8é1,75 ʥʦʤʽʥʘʣʴʥʦʛʦ ʟʥʘʯʝʥʥʷ, ʱʦ ʟʫʤʦʚʣʝʥʦ 

ʪʝʭʥʽʯʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʟʙʫʜʥʠʢʘ ʧʨʦʤʠʩʣʦʚʦʛʦ ʪʠʧʫ. 

ʇʦʯʝʨʛʦʚʦ ʟʤʽʥʶʶʯʠ ʚʭʽʜʥʽ ʜʘʥʽ ʧʘʨʘʤʝʪʨʽʚ ʜʚʠʛʫʥʽʚ ʪʘ ʨʽʚʥ ̫

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʘʣʛʦʨʠʪʤʽ (ɼʦʜʘʪʦʢ ɸ), ʦʪʨʠʤʘʥʦ ʬʘʢʪʠʯʥʽ ʨʝʟʫʣʴʪʘʪʠ 

ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ (ʜʠʚ. ʪʘʙʣʠʮ ʁ5.2) ʪʘ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʬʦʨʩʫʚʘʥʥʷ ʟʙʫʜʞʝʥʥʷ (ʜʠʚ. ʪʘʙʣʠʮʶ 5.3), ʷʢʽ ʥʘʜʘʣʽ ʧʦʜʘʥʦ ʫ ʛʨʘʬʽʯʥʽʡ ʬʦʨʤʽ 

(ʜʠʚ. ʨʠʩʫʥʦʢ 5.1).  

ʊʘʙʣʠʮʷ 5.2 ï ʄʘʪʨʠʮʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ů 

kmc 
ʉɼʄɿ-2-22-

34-60 ʋʍʃ4 

ʉɼʉ-19-46-

40 ʋʍʃ4 

ʉɼʉ-19-56-

40 ʋʍʃ4 

ʉɼʄɿ-2-21-

64-40 ʋʍʃ4 

ʉɼʄɿ-2-24-

59-80-ʋʍʃ4 

 1 2 3 4 5 

0.6 0.02412 0.044579 0.050885 0.051538 0.067657 

0.65 0.026205 0.044918 0.05141 0.051685 0.075683 

0.7 0.028787 0.045229 0.05181 0.051855 0.083719 

0.75 0.031771 0.045591 0.05215 0.052175 0.091775 

0.8 0.035062 0.046076 0.052495 0.052747 0.099857 

0.85 0.038582 0.046743 0.052906 0.05363 0.107966 

0.9 0.042274 0.047632 0.053434 0.054841 0.116102 

0.95 0.046095 0.048762 0.054118 0.056367 0.124261 

1 0.050018 0.050136 0.054985 0.05818 0.132439 

ʊʘʙʣʠʮʷ 5.3 ï ʄʘʪʨʠʮʷ ʧʦʢʘʟʥʠʢʘ ʬʦʨʩʫʚʘʥʥʷ ʟʙʫʜʞʝʥʥʷ kf 

kmc 
ʉɼʄɿ-2-22-

34-60 ʋʍʃ4 

ʉɼʉ-19-46-40 

ʋʍʃ4 

ʉɼʉ-19-56-40 

ʋʍʃ4 

ʉɼʄɿ-2-21-

64-40 ʋʍʃ4 

ʉɼʄɿ-2-24-

59-80-ʋʍʃ4 

 1 2 3 4 5 

0.6 0.830894 0.927888 0.951465 0.907494 0.801344 

0.65 0.846382 0.935692 0.959387 0.912831 0.826565 

0.7 0.864411 0.9439 0.966662 0.920353 0.851891 

0.75 0.884536 0.953432 0.974226 0.931503 0.87737 

0.8 0.906304 0.964984 0.982931 0.946932 0.903052 

0.85 0.929322 0.978948 0.993444 0.966515 0.928983 

0.9 0.953268 0.995424 1.006175 0.989637 0.955195 

0.95 0.977879 1.014286 1.021281 1.015507 0.981714 

1 1.00294 1.035286 1.038709 1.043376 1.008551 

 

ʜʝ kmc ï ʢʦʝʬʽʮʽʻʥʪ ʨʽʚʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʽʜ ʥʦʤʽʥʘʣʫ. 
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ʘ ï ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ (ʜʠʚ. ʪʘʙʣʠʮ ʁ5.2);  

ʙ ï ʢʦʝʬʽʮʽʻʥʪ ʬʦʨʩʫʚʘʥʥʷ ʟʙʫʜʞʝʥʥʷ (ʜʠʚ. ʪʘʙʣʠʮ ʁ5.3) 

ʈʠʩʫʥʦʢ 5.1 ï ʌʘʢʪʠʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ 

ɼʣʷ ʜʘʥʠʭ ʥʘʚʝʜʝʥʠʭ ʫ ʪʘʙʣʠʮʽ 5.2 ʪʘ ʪʘʙʣʠʮʽ 5.3 ʦʪʨʠʤʘʥʦ ʟʘʣʝʞʥʦʩʪʽ ʫ 

ʚʠʛʣʷʜʽ ʣʽʥʽʡ ʪʨʝʥʜʫ. ɺʦʥʠ ʜʘʶʪʴ ʟʤʦʛʫ, ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʪʠʧʫ ʜʚʠʛʫʥʘ ʪʘ 

ʢʦʥʢʨʝʪʥʦʛʦ ʨʽʚʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʚʠʟʥʘʯʠʪʠ ʙʘʞʘʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʬʦʨʩʫʚʘʥʥʷ 

ʟʙʫʜʞʝʥʥʷ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʠʪʴ ʤʽʥʽʤʫʤ ʜʠʥʘʤʽʯʥʦʛʦ ʟʫʩʠʣʣʷ, ʱʦ ʜʽʻ ʚ ʦʙʤʦʪʢʘʭ 
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ʷʢʦʨʷ ʫ ʤʦʤʝʥʪ ʧʨʠʢʣʘʜʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ ʫʜʘʨʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. ʋʥʽʚʝʨʩʘʣʴʥʝ 

ʨʽʚʥʷʥʥʷ ʧʦʣʽʥʦʤʽʚ ʤʘʻ ʚʠʛʣʷʜ: 

 ώ ὥϽὼ ὦϽὼ ὧ (5.1) 

ʜʝ ώ ï ʬʫʥʢʮʽʷ ʧʦʰʫʢʫ; 

 ὥ, ὦ, ὧ ï ʢʦʝʬʽʮʽʻʥʪʠ;  

 ὼ ï ʨʽʚʝʥʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʚ ʜʦʣʷʭ ʥʦʤʽʥʘʣʴʥʦʛʦ, ʚ.ʦ.  

ʇʘʨʘʤʝʪʨʠ ʢʦʝʬʽʮʽʻʥʪʽʚ, ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʧʦʰʫʢʫ (Kf  ï 

ʢʨʘʪʥʽʩʪʴ ʬʦʨʩʫʚʘʥʥʷ ʟʙʫʜʞʝʥʥʷ, ů ï ʥʝʟʤʽʱʝʥʝ ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ) ʪʘ 

ʢʦʝʬʽʮʽʻʥʪ ʜʝʪʝʨʤʽʥʘʮʽʾ ʧʦʣʽʥʦʤʘ RĮ ʟʚʝʜʝʥ ̔ʚ ʪʘʙʣʠʮ ʁ5.4. 

ʊʘʙʣʠʮʷ 5.4 ï ʇʘʨʘʤʝʪʨʠ ʧʦʣʽʥʦʤʽʚ ʟʘ ʪʠʧʘʤʠ ʜʚʠʛʫʥʽʚ ʽ ʬʫʥʢʮʽʾ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ɼʚʠʛʫʥ, ʪʠʧ 
ʌʫʥʢʮʽʷ 

ʧʦʰʫʢʫ 

ʂʦʝʬʽʮʽʻʥʪʠ ʧʦʣʽʥʦʤʫ 
RĮ 

a b c 

ʉɼʄɿ-2-22-34-60 ʋʍʃ4 
Kf 0.2658 0.0097 0.7283 0.9998 

ů 0.0503 -0.0148 0.0147 0.9997 

ʉɼʉ-19-46-40 ʋʍʃ4 
Kf 0.413 -0.3961 1.0179 0.9997 

ů 0.0319 -0.0378 0.0559 0.9968 

ʉɼʉ-19-56-40 ʋʍʃ4 
Kf 0.413 -0.3961 1.0179 0.9997 

ů 0.0109 -0.008 0.0519 0.9919 

ʉɼʄɿ-2-21-64-40 ʋʍʃ4 
Kf 0.709 -0.7927 1.1279 0.9998 

ů 0.0525 -0.068 0.0736 0.9981 

ʉɼʄɿ-2-24-59-80-ʋʍʃ4 
Kf 0.0473 0.4418 0.5193 1 

ů 0.0048 0.1543 -0.0266 1 

 

ʅʘʡʙʽʣʴʰ ʟʨʫʯʥʠʤ ʜʣʷ ʘʥʘʣʽʟʫ, ʧʨʦʪʷʛʦʤ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʥʘʥʥʷ 

ʜʦʩʣʽʜʞʝʥʴ, ʻ ʧʦʙʫʜʦʚʘ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʫ ʚʠʛʣʷʜʽ ʬʫʥʢʮʽʾ ʜʚʦʭ ʟʤʽʥʥʠʭ. ʊʦʤʫ ʽʟ 

ʪʘʙʣʠʯʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʬʫʥʢʮʽʡ (ʜʠʚ. ʪʘʙʣʠʮʶ 5.2 ʪʘ ʪʘʙʣʠʮʶ 5.3) 

ʧʦʙʫʜʦʚʘʥʦ ʫ ʩʝʨʝʜʦʚʠʱʽ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ Excel ʨʦʟʜʽʣʫ 3D ʜʽʘʛʨʘʤʠ (ʜʠʚ. 

ʨʠʩʫʥʦʢ 5.2.).  
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ʘ) ï ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ; 

ʙ) ï ʨʽʚʝʥʴ ʬʦʨʩʫʚʘʥʥʷ 

ʈʠʩʫʥʦʢ 5.2 ï ɻʨʘʬʽʢʠ ʬʫʥʢʮʽʡ ʧʦʰʫʢʫ ʟʘʜʘʯʽ ʦʧʪʠʤʽʟʘʮʽʾ 
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ɼʣ ̫ʧʦʙʫʜʦʚʠ ʘʚʪʦʤʘʪʠʯʥʠʭ ʩʠʩʪʝʤ ʢʝʨʫʚʘʥʥʷ ʟʙʫʜʞʝʥʥʷʤ ʩʠʥʭʨʦʥʥʠʭ 

ʧʨʠʚʦʜʽʚ ʧʨʦʤʠʩʣʦʚʦʛʦ ʪʠʧʫ ʥʝʦʙʭʽʜʥʽ ʟʥʘʯʝʥʥʷ ʬʦʨʩʫʚʘʥʥʷ, ʱʦ ʨʝʘʣʽʟʫʶʪʴ 

ʘʣʛʦʨʠʪʤ ʢʝʨʫʚʘʥʥʷ, ʤʘʶʪʴ ʙʫʪʠ ʟʘʟʜʘʣʝʛʽʜʴ ʟʘʚʘʥʪʘʞʝʥʽ ʫ ʧʘʤôʷʪʴ ʢʦʥʪʨʦʣʝʨʘ ʫ 

ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʽ. ɺʠʙʽʨ ʙʘʞʘʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ʬʦʨʩʫʚʘʥʥʷ, ʷʢ ʟʘʟʥʘʯʘʣʦʩʴ ʨʘʥʽʰʝ, 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʠʧʦʤ ʜʚʠʛʫʥʘ ʪʘ ʧʦʪʦʯʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ. 

5.2 ɺʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʩʢʣʘʜʦʚʠʭ ʘʚʪʦʤʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ 

ʢʝʨʫʚʘʥʥʷ ʟʙʫʜʞʝʥʥʷʤ 

ɿʘ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤ ʘʣʛʦʨʠʪʤʦʤ ʧʦʙʫʜʦʚʠ ʢʦʤʙʽʥʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ 

ʝʪʘʧ 2 ʧʝʨʝʜʙʘʯʘʻ ʚʠʟʥʘʯʝʥʥʷ ʩʽʤʝʡʩʪʚʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʢʽ ʤʽʩʪʷʪʴ ʚ ʩʦʙʽ ʨʽʚʥʽ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʽʜʩʠʣʝʥʥʷ ʜʣʷ ʟʘʜʘʚʘʯʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʘ ʇɯ-ʨʝʛʫʣʷʪʦʨʘ ʟ 

ʢʦʨʝʛʦʚʘʥʦʶ ʣʘʥʢʦʶ ʽʥʪʝʛʨʫʚʘʥʥʷ. ʉʘʤʝ ʮʽ ʧʘʨʘʤʝʪʨʠ ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʜʽʶ 

ʟʘʣʠʰʢʦʚʦʾ ʢʦʣʠʚʘʣʴʥʦʩʪʽ ʩʪʨʫʤʫ ʷʢʦʨʷ, ʱʦ ʪʘʢʦʞ ʚʧʣʠʚʘʻ ʥʘ ʜʠʥʘʤʽʯʥʝ ʟʫʩʠʣʣʷ 

ʚ ʦʙʤʦʪʢʘʭ ʜʚʠʛʫʥʘ.  

ɺʽʜʦʤʠʡ ʚʧʣʠʚ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʘʨʘʤʝʪʨʠ ʢʦʤʙʽʥʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 

ʢʝʨʫʚʘʥʥʷ, ʚʠʟʥʘʯʝʥʠʡ ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ, ʧʦʪʨʝʙʫʻ ʪʦʥʢʦʛʦ ʥʘʣʘʛʦʜʞʝʥʥʷ. ʑʦʜʦ 

ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʘ ʪʘ ʟʘʜʘʚʘʯʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ, ʪʦ ʚʦʥʠ ʥʘʣʘʰʪʦʚʘʥ ̔ʥʘ 

ʤʘʢʩʠʤʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʱʦ ʛʘʨʘʥʪʦʚʘʥʦ ʟʘʙʝʟʧʝʯʫ ̒ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʩʠʩʪʝʤʠ 

ʟʙʫʜʞʝʥʥʷ ʚ ʥʘʡʚʘʞʯʠʭ ʫʤʦʚʘʭ.  

ʋ ʧʦʪʦʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʧʨʠʡʥʷʪʦ, ʱʦ ʷʢ ʽ ʚ ʧʦʧʝʨʝʜʥʽʭ ʨʦʟʨʘʭʫʥʢʘʭ 

(ʧ. 4.4), ʢʦʨʝʛʦʚʘʥʝ ʟʥʘʯʝʥʥʷ ʧʽʜʩʠʣʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʾ ʣʘʥʢʠ ʩʪʘʥʦʚʠʪʴ 22 % ʚʽʜ 

ʨʦʟʨʘʭʦʚʘʥʦʛʦ ʟʘ ʤʦʜʫʣʴʥʠʤ ʦʧʪʠʤʫʤʦʤ.  

ʇʘʨʘʤʝʪʨʠ ʘʚʪʦʤʘʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʟʙʫʜʞʝʥʥʷ ʚʠʟʥʘʯʝʥʦ ʪʘʢʦʞ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʘʣʛʦʨʠʪʤʫ ʨʦʟʚôʷʟʘʥʥʷ ʦʧʪʠʤʽʟʘʮʽʡʥʦʾ ʟʘʜʘʯʽ (ɼʦʜʘʪʦʢ ɸ). ʇʨʠ ʮʴʦʤʫ 

ʨʦʟʨʘʭʫʥʢʦʚʽ ʨʽʚʥʷʥʥʷ ʤʘʶʪʴ ʚʠʛʣʷʜ:  

ʧ̔ ʜʩʠʣʝʥʥʷ ʟʘʜʘʚʘʯʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

 Ὧ
Ͻ

; (5.2) 
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ʧʽʜʩʠʣʝʥʥʷ ʧʨʦʧʦʨʮʽʡʥʦʾ ʣʘʥʢʠ ʇɯ-ʨʝʛʫʣʷʪʦʨʘ 

 Ὧ
Ͻ

Ͻ̐ Ͻ
Ͻ

Ͻ 
Ͻ

Ͻ Ͻ

; (5.3) 

ʧʽʜʩʠʣʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʾ ʣʘʥʢʠ ʇɯ-ʨʝʛʫʣʷʪʦʨʘ 

 Ὧ

Ͻ̐ Ͻ
Ͻ

Ͻ 
Ͻ

Ͻ Ͻ

, (5.4) 

ʜʝ ὶȟὶ ï ʘʢʪʠʚʥʠʡ ʦʧʽʨ ʷʢʦʨʷ ʽ ʟʙʫʜʞʝʥʥʷ, ʚ.ʦ.;  

 ὼ ȟὼ ȟὼ ï ʨʝʘʢʪʠʚʥʽ ʦʧʽʨʠ ʨʝʘʢʮʽʾ ʷʢʦʨʷ, ʨʦʟʩʽʶʚʘʥʥʷ ʜʝʤʧʬʝʨʥʦʾ 

ʦʙʤʦʪʢʠ ʪʘ ʦʙʤʦʪʢʠ ʟʙʫʜʞʝʥʥʷ, ʚ.ʦ.;  

 Ὧ̐ȟὝ ï ʢʦʝʬʽʮʽʻʥʪ ʧʽʜʩʠʣʝʥʥʷ ʪʘ ʧʦʩʪʽʡʥʘ ʯʘʩʫ ʧʝʨʝʪʚʦʨʶʚʘʯʘ 

ʥʘʧʨʫʛʠ, ʚ.ʦ.; 

 Ὕ ï ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʘ ʧʦʩʪʽʡʥʘ ʟʘ ʚʽʩʩʶ d, ʚ.ʦ. 

ɺʠʭʦʜʷʯʠ ʟ ʚʠʟʥʘʯʝʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽ ʤʦʜʝʣʽ, ʧʦʙʫʜʦʚʘʥʦ ʾʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʩʪʨʫʢʪʫʨʠ, ʥʘʚʝʜʝʥʦʾ ʥʘ ʨʠʩʫʥʢʫ 4.2, ʚʠʢʦʥʘʥʦ ʧʝʨʝʚʽʨʢʫ ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ 

ʩʠʥʭʨʦʥʥʦʛʦ ʧʨʠʚʦʜʘ, ʘ ʬʘʢʪʠʯʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʧʽʜʩʠʣʝʥʥʷ ʟʚʝʜʝʥʽ ʫ ʪʘʙʣʠʮ  ʁ(ʜʠʚ. 

ʪʘʙʣʠʮ ʁ5.5). 

ʊʘʙʣʠʮʷ 5.5 ï ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʪʠʧʫ ʜʚʠʛʫʥʘ, ʢʦʜʫ ʽ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʽʜʩʠʣʝʥʥʷ 

ʊʠʧ ʜʚʠʛʫʥʘ 
ʂʦʜ 

ʜʚʠʛʫʥʘ 

ʄ, 

ʢʅʤ 

ʂʦʝʬʽʮʽʻʥʪʠ ʧʽʜʩʠʣʝʥʥʷ 

kiz,  

ʟʘʜʘʚʘʯʘ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ki, 

ʽʥʪʝʛʨʘʣʴʥʘ 

ʯʘʩʪʠʥʘ 

kp, 

ʧʨʦʧʦʨʮʽʡʥʘ 

ʯʘʩʪʠʥʘ 

ʉɼʄɿ-2-22-34-60 ʋʍʃ4 1 152,80 0,0086 0,0499 1,8598 

ʉɼʉ-19-46-40 ʋʍʃ4 2 127,39 0,0076 0,0498 2,4228 

ʉɼʉ-19-56-40 ʋʍʃ4 3 159,24 0,0072 0,0498 2,7166 

ʉɼʄɿ-2-21-64-40 ʋʍʃ4 4 200,64 0,0067 0,0545 2,616 

ʉɼʄɿ-2-24-59-80 ʋʍʃ4 5 509,55 0,0035 0,0592 3,1507 
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ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʮʠʢʣʫ ʜʦʩʣʽʜʞʝʥʴ ʟʘʩʚʽʜʯʫʶʪʴ ʧʨʠʥʮʠʧʦʚʫ 

ʤʦʞʣʠʚʽʩʪʴ ʤʽʥʽʤʽʟʘʮʽʾ ʜʠʥʘʤʽʯʥʠʭ ʟʫʩʠʣʴ ʚ ʦʙʤʦʪʢʘʭ ʷʢʦʨʷ ʜʣʷ ʨʦʟʛʣʷʥʫʪʠʭ 

ʝʣʝʢʪʨʦʜʚʠʛʫʥʽʚ. ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʜʦʜʘʪʢʦʚʠʡ ʟʘʭʠʩʪ ʢʦʥʩʪʨʫʢʮʽʡ ʩʠʥʭʨʦʥʥʠʭ 

ʧʨʠʚʦʜʽʚ ʚʽʜ ʘʚʘʨʽʡ, ʩʧʨʠʯʠʥʝʥʠʭ ʨʫʡʥʫʚʘʥʥʷʤ ʦʙʤʦʪʦʢ ʷʢʦʨʷ. ʆʪʨʠʤʘʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʦʩʥʦʚʦʶ ʜʣʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʫ ʧʨʦʻʢʪʥʽʡ ʪʘ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʽʡ ʧʨʘʢʪʠʮʽ. 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 

1. ʎʽʥʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʦʞʣʠʚʽʩʪʶ 

ʾʭʥʴʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʦʙôʻʢʪʽʚ ʢʝʨʫʚʘʥʥʷ. 

2. ʋ ʤʝʭʘʥʽʟʤʘʭ ʧʣʘʩʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʤʝʪʘʣʽʚ ʟʘʩʪʦʩʦʚʫʶʪʴ ʧʝʨʝʚʘʞʥʦ 

ʫʥʽʢʘʣʴʥʽ ʧʦʪʫʞʥʽ ʝʣʝʢʪʨʠʯʥʽ ʜʚʠʛʫʥʠ, ʜʣʷ ʷʢʠʭ ʚʠʛʦʪʦʚʣʝʥʥʷ ʥʘʚʽʪʴ ʜʚʦʭ ʤʘʰʠʥ 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʩʝʨʽʡʥʝ ʚʠʨʦʙʥʠʮʪʚʦ. ʊʦʤʫ ʚʠʙʽʨ ʧôʷʪʠ ʩʝʨʽʡʥʠʭ ʜʚʠʛʫʥʽʚ 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʜʦʩʪʘʪʥʽʤ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʫʟʘʛʘʣʴʥʝʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʬʦʨʩʫʚʘʥʥʷ 

ʪʘ ʨʝʛʫʣʷʪʦʨʘ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ ʟʙʫʜʞʝʥʥʷʤ. 

3. ʆʪʨʠʤʘʥʽ ʨʽʚʥʷʥʥʷ ʣʽʥʽʡ ʪʨʝʥʜʫ ʪʘ ʬʫʥʢʮʽʡ, ʟʘʣʝʞʥʠʭ ʚʽʜ ʜʚʦʭ ʟʤʽʥʥʠʭ, 

ʜʘʶʪʴ ʟʤʦʛʫ ʨʦʟʨʦʙʣʷʪʠ ʘʚʪʦʤʘʪʠʯʥʽ ʩʠʩʪʝʤʠ, ʷʢʽ ʟʘʙʝʟʧʝʯʫ ʪʁʴ ʥʝʦʙʭʽʜʥʠʡ 

ʧʘʨʘʤʝʪʨ ʬʦʨʩʫʚʘʥʥʷ ʟʙʫʜʞʝʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʧʦʪʦʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʪʘ ʪʠʧʫ ʫʥʽʢʘʣʴʥʦʛʦ ʜʚʠʛʫʥʘ. 

4. ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʩʧʦʩʽʙ ʦʪʨʠʤʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʫʟʘʛʘʣʴʥʝʥʦʛʦ ʪʠʧʫ ʜʣʷ 

ʚʠʟʥʘʯʝʥʦʛʦ ʧʝʨʝʣʽʢʫ ʜʚʠʛʫʥʽʚ ʧʝʨʝʢʦʥʣʠʚʦ ʜʝʤʦʥʩʪʨʫʻ ʟʜʘʪʥʽʩʪʴ ʩʠʩʪʝʤʠ 

ʧʨʠʚʦʜʘ ʩʫʪʪʻʚʦ ʢʦʤʧʝʥʩʫʚʘʪʠ ʜʠʥʘʤʽʯʥʽ ʟʫʩʠʣʣʷ ʚ ʦʙʤʦʪʢʘʭ ʜʚʠʛʫʥʘ.  

5. ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʦʙˇʨʫʥʪʦʚʫʶʪʴ ʨʝʢʦʤʝʥʜʘʮʽʶ 

ʧʨʦʻʢʪʥʠʤ ʦʨʛʘʥʽʟʘʮʽʷʤ ʱʦʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʩʧʦʩʦʙʫ 

ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʬʦʨʩʫʚʘʥʥʷ (ʧ. 5.1) ʪʘ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʽʜʩʠʣʝʥʥʷ 

ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ (ʜʠʚ. ʪʘʙʣʠʮʶ 5.5). ʋ ʨʘʟʽ ʚʽʜʩʫʪʥʦʩʪʽ ʚʽʜʧʦʚʽʜʥʦʛʦ ʪʠʧʫ 

ʜʚʠʛʫʥʘ ʚ ʧʝʨʝʣʽʢʫ ʩʣʽʜ ʟʘʩʪʦʩʫʚʘʪʠ ʮʝʡ ʩʧʦʩʽʙ ʟ̔ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʭʽʜʥʠʭ ʜʘʥʠʭ 

ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʬʦʨʤʫʣʷʨʽʚ ʟʘʚʦʜʽʚ-ʚʠʨʦʙʥʠʢʽʚ ʪʘ ʧʘʨʘʤʝʪʨʽʚ ʢʦʥʢʨʝʪʥʦʛʦ 

ʦʙôʻʢʪʘ ʢʝʨʫʚʘʥʥʷ. 
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ɺʀʉʅʆɺʂʀ 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʚʠʨʽʰʝʥʦ ʥʘʫʢʦʚʫ ʟʘʜʘʯʫ, ʷʢʘ ʧʦʣʷʛʘʻ ʫ ʚʩʪʘʥʦʚʣʝʥʽ 

ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚʧʣʠʚʫ ʨʽʚʥʷ ʬʦʨʩʫʚʘʥʥʷ ʪʘ ʧʘʨʘʤʝʪʨʽʚ ʨʝʛʫʣʷʪʦʨʘ ʩʠʩʪʝʤʠ 

ʟʙʫʜʞʝʥʥʷ ʥʘ ʚʝʣʠʯʠʥʫ ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʟʫʩʠʣʴ ʚ ʦʙʤʦʪʢʘʭ ʩʠʥʭʨʦʥʥʦʛʦ 

ʜʚʠʛʫʥʘ ʧʨʦʪʷʛʦʤ ʯʘʩʫ ʧʨʠʢʣʘʜʘʥʥʷ ʫʜʘʨʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʚ ʩʪʘʣʦʤʫ ʨʝʞʠʤ.̔ 

ʎʝ ʟʘʙʝʟʧʝʯʫʻ ʟʙʽʣʴʰʝʥʥʷ ʪʨʠʚʘʣʦʩʪʽ ʤʽʞʨʝʤʦʥʪʥʠʭ ̔ ʥʪʝʨʚʘʣʽʚ ʽ ʧʽʜʚʠʱʝʥʥʷ 

ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʨʦʙʦʪʠ ʧʨʠʚʦʜʘ ʤʝʪʘʣʫʨʛʽʡʥʠʭ ʤʘʰʠʥ. 

ʉʫʪʥʽʩʪʴ ʨʦʟʚôʷʟʘʥʥʷ ʥʘʫʢʦʚʦʾ ʟʘʜʘʯʽ ʧʦʣʷʛʘʻ ʚ ʨʦʟʨʦʙʣʝʥʥʽ ʤʝʪʦʜʫ 

ʚʠʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʾʪʨʠʚʘʣʦʩʪʽ ʟʘʚʯʘʩʥʦʛʦ ʫʚʽʤʢʥʝʥʥʷ ʪʘ ʨʽʚʥʷ ʥʘʧʨʫʛʠ 

ʬʦʨʩʫʚʘʥʥʷ ʟʙʫʜʞʝʥʥʷ, ʘ ʪʘʢʦʞ ʫ ʩʠʥʪʝʟ ̔ʜʦʧʦʤʽʞʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ ʩʪʘʙʽʣʽʟʘʮʽʾ 

ʧʦʟʜʦʚʞʥʴʦʛʦ ʩʪʨʫʤʫ ʷʢʦʨʷ, ʦʪʨʠʤʘʥʦʛʦ ʟʘ ʤʦʜʫʣʴʥʠʤ ʦʧʪʠʤʫʤʦʤ ʟ 

ʢʦʨʝʛʫʚʘʥʥʷʤ ʡʦʛʦ ʽʥʪʝʛʨʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ. ʅʘ ʮʽʡ ʦʩʥʦʚʽ ʨʦʟʨʦʙʣʝʥʦ 

ʢʦʤʙʽʥʦʚʘʥʠʡ ʩʧʦʩʽʙ ʢʝʨʫʚʘʥʥʷ ʥʘʧʨʫʛʦʶ ʦʙʤʦʪʢʠ ʟʙʫʜʞʝʥʥʷ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ 

ʟ ʜʚʦʭ ʝʪʘʧʽʚ: ʥʘ ʧʝʨʰʦʤʫ ï ʟʘʚʯʘʩʥʝ ʬʦʨʩʫʚʘʥʥʷ ʜʦ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʨʽʚʥʷ 

ʥʘʧʨʫʛʠ ʟʙʫʜʞʝʥʥʷ ʪʨʠʚʘʣʽʩʪʶ ʥʝ ʤʝʥʰʝ ʧôʷʪʠ ʧʦʩʪʽʡʥʠʭ ʯʘʩʫ ʦʙʤʦʪʢʠ, ɦ ʦ 

ʤʽʥʽʤʽʟʫʻ ʧʝʨʝʧʘʜ ʩʪʨʫʤʫ ʷʢʦʨʷ ʚ ʧʨʦʮʝʩʽ ʥʘʢʠʜʫ ʥʘʚʘʥʪʘʞʝʥʥʷ, ̔ ʪʠʤ ʩʘʤʠʤ 

ʟʘʙʝʟʧʝʯʠʪʴ ʦʙʤʝʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʫ ʜʽʾ ʝʢʩʪʨʝʤʘʣʴʥʦʛʦ ʟʫʩʠʣʣʷ; ʥʘ ʜʨʫʛʦʤʫ ï 

ʨʦʙʦʪʫ ʨʝʛʫʣʷʪʦʨʘ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʜʝʤʧʬʫʚʘʥʥʷ ʟʘʣʠʰʢʦʚʦʾ ʢʦʣʠʚʘʣʴʥʦʩʪʽ ʫ 

ʨʝʞʠʤʽ ʩʪʘʣʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʜʦʜʘʪʢʦʚʦ ʟʥʠʞʫʻ ʜʠʥʘʤʽʯʥʠʡ ʚʧʣʠʚ ʥʘ ʦʙʤʦʪʢʠ 

ʜʚʠʛʫʥʘ, ʩʧʨʠʷʶʯʠ ʧʦʜʦʚʞʝʥʥʶ ʪʝʨʤʽʥʫ ʙʝʟʘʚʘʨʽʡʥʦʾ ʨʦʙʦʪʠ. 

ɺʠʢʦʥʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʟʚʦʣʠʣʠ ʟʨʦʙʠʪʠ ʪʘʢʽ ʚʠʩʥʦʚʢʠ: 

1. ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʙˇʨʫʥʪʦʚʘʥʘ ʜʚʦʤʘ 

ʚʘʞʣʠʚʠʤʠ ʩʢʣʘʜʦʚʠʤʠ. ʉʪʨʘʪʝʛʽʯʥʦʶ ʩʢʣʘʜʦʚʦʶ ï ʤʝʪʘʣʫʨʛʽʡʥʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ 

ʻ ʢʨʠʪʠʯʥʦ ʚʘʞʣʠʚʦʶ ʜʣʷ ʝʢʦʥʦʤʽʢʠ ʋʢʨʘʾʥʠ, ʦʩʢʽʣʴʢʠ ʬʦʨʤʫʻ ʩʠʨʦʚʠʥʥʫ ʙʘʟʫ 

ʜʣʷ ʚʘʞʣʠʚʠʭ ʛʘʣʫʟʝʡ, ʷʢ-ʦʪ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ, ʙʫʜʽʚʥʠʮʪʚʦ, ʪʨʘʥʩʧʦʨʪ ʪʘ ɾʂɻ. 

ʂʨʽʤ ʪʦʛʦ, ʚʦʥʘ ʻ ʟʥʘʯʥʠʤ ʩʦʮʽʘʣʴʥʦ-ʝʢʦʥʦʤʽʯʥʠʤ ʯʠʥʥʠʢʦʤ, ʩʪʚʦʨʶʶʯʠ ʨʦʙʦʯʽ 

ʤʽʩʮʷ ʜʣʷ ʧʦʥʘʜ 200 ʪʠʩʷʯ ʧʨʘʮʽʚʥʠʢʽʚ [75, 76, 77, 78]. ʊʘʢʪʠʯʥʦʶ ʩʢʣʘʜʦʚʦʶ ï 

ʝʢʩʧʣʫʘʪʘʮʽʷ ʚʠʩʦʢʦʧʨʦʜʫʢʪʠʚʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, ʟʦʢʨʝʤʘ ʘʚʪʦʤʘʪ-ʩʪʘʥʘ ʊʇɸ-350, 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʥʘʯʥʠʤʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʨʠʟʠʢʘʤʠ. ɿʛʽʜʥʦ ʟ ʜʘʥʠʤʠ 
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ʟʘʚʦʜʽʚ-ʚʠʨʦʙʥʠʢʽʚ, ʨʝʛʫʣʷʨʥʽ ʘʚʘʨʽʡʥʽ ʧʨʦʩʪʦʾ ʮʴʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʩʧʨʠʯʠʥʷʶʪʴ 

ʩʫʪʪʻʚʽ ʬʽʥʘʥʩʦʚʽ ʚʠʪʨʘʪʠ ʥʘ ʨʝʤʦʥʪ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ.  

2. ɽʪʘʧ ʧʨʦʤʠʩʣʦʚʦ-ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚʠʷʚʠʚ, ʱʦ ʟʘ 

ʧʦʟʠʮʽʷʤʠ ʦʮʽʥʢʠ ʧʝʨʝʭʽʜʥʠʭ ʧʨʦʮʝʩʽʚ ʨʝʞʠʤʽʚ ʧʫʩʢʫ, ʩʠʥʭʨʦʥʽʟʘʮʽʾ, ʥʘʢʠʜʫ 

ʫʜʘʨʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʟʙʫʜʞʝʥʥʷ ʽ ʜʠʥʘʤʽʯʥʦʾ ʩʪʽʡʢʦʩʪʽ, ʘ 

ʪʘʢʦʞ ʟʘ ʢʽʣʴʢʽʩʥʦ ʁʦʮʽʥʢʦ  ʁʝʣʝʢʪʨʦʤʘʛʥʽʪʥʠʭ ʟʫʩʠʣʴ, ʷʢʽ ʨʫʡʥʫʶʪʴ ʦʙʤʦʪʢʠ 

ʜʚʠʛʫʥʘ, ʘʥʦʨʤʘʣʴʥʠʭ ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʥʝ ʟʥʘʡʜʝʥʦ.  

ɺʦʜʥʦʯʘʩ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʘʣʛʦʨʠʪʤ ʨʦʙʦʪʠ ʧʨʠʚʦʜʘ ʧʝʨʝʜʙʘʯʘʻ ʪʨʠ 

ʦʩʥʦʚʥ ̔ʨʝʞʠʤʠ ï ʥʝʨʦʙʦʯʠʡ ʭʽʜ (ʨʫʭ ʟʘʛʦʪʦʚʢʠ ʧʦ ʥʘʧʨʷʤʫ ʘʙʦ ʚʽʜ ʧʨʦʢʘʪʥʦʾ 

ʢʣʽʪʽ); ʚʪʷʛʥʝʥʥʷ ʟʘʛʦʪʦʚʢʠ ʫ ʚʘʣʢʠ (ʫʜʘʨʥʝ ʧʨʠʢʣʘʜʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽʟ 

ʩʧʨʘʮʶʚʘʥʥʷʤ ʬʦʨʩʫʚʘʥʥʷ ʟʙʫʜʞʝʥʥʷ) ʽ ʩʪʘʣʠʡ ʨʝʞʠʤ ʧʨʦʢʘʪʫ ʟ ʜʽʻʶ ʟʘʣʠʰʢʦʚʦʾ 

ʢʦʣʠʚʘʣʴʥʦʩʪʽ ʩʠʩʪʝʤʠ. ɿ ʦʛʣʷʜʫ ʥʘ ʮʝ, ʦʩʥʦʚʥʠʡ ʚʠʩʥʦʚʦʢ ʧʨʦʤʠʩʣʦʚʦ-

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʩʫʪʪʻʚʽ ʨʫʡʥʽʚʥʽ ʟʫʩʠʣʣʷ ʚ 

ʦʙʤʦʪʢʘʭ ʜʚʠʛʫʥʘ ʚʠʥʠʢʘʶʪʴ ʚʥʘʩʣʽʜʦʢ ʟʥʘʯʥʦʛʦ ʧʝʨʝʧʘʜʫ ʩʪʨʫʤʫ ʷʢʦʨʷ, ̫ʢʠʡ 

ʟʫʤʦʚʣʝʥʠʡ ʧʦʩʣʘʙʣʝʥʠʤ ʧʦʣʝʤ ʟʙʫʜʞʝʥʥʷ.  

3. ɺʩʪʘʥʦʚʣʝʥʦ ʬʘʢʪ ʤʦʞʣʠʚʦʩʪʽ ʚʧʣʠʚʫ ʥʘ ʨʽʚʝʥʴ ʜʠʥʘʤʽʯʥʠʭ ʟʫʩʠʣʴ ʚ 

ʦʙʤʦʪʢʘʭ ʜʚʠʛʫʥʘ ʟʘʩʦʙʘʤʠ ʩʠʩʪʝʤʠ ʟʙʫʜʞʝʥʥʷ ʜʦʟʚʦʣʠʚ ʩʬʦʨʤʫʣʶʚʘʪʠ ʩʧʦʩʽʙ ʾʾ 

ʢʝʨʫʚʘʥʥʷ: ʬʦʨʩʫʚʘʥʥʷ ʟʙʫʜʞʝʥʥʷ ʜʦ ʧʦʯʘʪʢʫ ʧʨʠʢʣʘʜʝʥʥʷ ʫʜʘʨʥʦʛʦ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʧʦʚʠʥʥʦ ʙʫʪʠ ʟʘʙʝʟʧʝʯʝʥʦ ʪʝʨʤʽʥʦʤ ʟʨʦʩʪʘʥʥʷ ʩʪʨʫʤʫ ʽʥʜʫʢʪʦʨʘ, 

ʥʝʤʝʥʰʠʤ ʟʘ 3é5 ʧʦʩʪʽʡʥʠʭ ʯʘʩʫ ʦʙʤʦʪʢʠ ʟʙʫʜʞʝʥʥʷ, ̔ ʨʽʚʥʝʤ ʟʘʚʜʘʥʥʷ ʥʘ 

ʥʴʦʛʦ. ʎʝʡ ʨʽʚʝʥʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʦʟʚôʷʟʘʥʥʷʤ ʦʧʪʠʤʽʟʘʮʽʡʥʦʾ ʟʘʜʘʯʽ, ʜʝ ʬʫʥʢʮʽʷ 

ʤʝʪʠ ï ʤʽʥʽʤʫʤ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʧʦʪʦʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʩʪʨʫʤʫ 

ʷʢʦʨʷ ʚʽʜ ʡʦʛʦ ʩʝʨʝʜʥʴʦʛʦ, ʘ ʬʘʢʪʦʨʠ ʚʧʣʠʚʫ ï ʚʽʜʧʦʚʽʜʥʦ ʢʨʘʪʥʽʩʪʴ ʚʝʣʠʯʠʥʠ 

ʧʨʫʞʥʦʩʪʽ ʟôʻʜʥʫʚʘʣʴʥʦʾ ʤʫʬʪʠ ʪʘ ʨʽʚʝʥʴ ʬʦʨʩʫʚʘʥʥʷ ʥʘʧʨʫʛʠ ʩʠʩʪʝʤʠ 

ʟʙʫʜʞʝʥʥʷ. 

4. ʉʢʣʘʜʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʩʠʩʪʝʤʦʶ ʟʙʫʜʞʝʥʥʷ ʚ ʫʤʦʚʘʭ ʦʧʪʠʤʘʣʴʥʦʛʦ 

ʥʘʣʘʛʦʜʞʝʥʥʷ ʟʫʤʦʚʠʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʩʠʥʪʝʟʫ ʩʧʝʮʽʘʣʴʥʦʛʦ ʨʝʛʫʣʷʪʦʨʘ 

ʩʪʘʙʽʣʽʟʘʮʽʾ ʧʦʜʦʚʞʥʴʦʛʦ ʩʪʨʫʤʫ ʷʢʦʨʷ. ɸʥʘʣʽʟ ʥʘʷʚʥʠʭ ʩʧʦʩʦʙʽʚ ʢʝʨʫʚʘʥʥʷ 

ʢʦʥʪʫʨʦʤ ʟʙʫʜʞʝʥʥʷ ʚʠʷʚʠʚ ʥʝʟʜʘʪʥʽʩʪʴ ʩʫʯʘʩʥʠʭ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʩʠʩʪʝʤ 

ʥʽʚʝʣʶʚʘʪʠ ʝʢʩʪʨʝʤʘʣʴʥʽ ʟʙʫʨʝʥʥʷ. ʊʦʤʫ ʧʽʜ ʯʘʩ ʧʦʙʫʜʦʚʠ ʨʝʛʫʣʴʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 
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ʟʙʫʜʞʝʥʥʷ ʫʭʚʘʣʝʥʦ ʨʽʰʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʦʤʙʽʥʦʚʘʥʫ ʩʠʩʪʝʤʫ, ʫ ̫ʢʽʡ ʧʽʢʦʚʝ 

ʟʙʫʨʝʥʥʷ ʤʽʥʽʤʽʟʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʘʚʯʘʩʥʦʛʦ ʬʦʨʩʫʚʘʥʥʷ, ʟʥʘʯʝʥʥʷ ʷʢʦʛʦ 

ʚʠʟʥʘʯʝʥʦ ʥʘ ʦʩʥʦʚʽ ʨʦʟʚôʷʟʘʥʥʷ ʦʧʪʠʤʽʟʘʮʽʡʥʦʾ ʟʘʜʘʯʽ, ʘ ʟʘʣʠʰʢʦʚʫ 

ʢʦʣʠʚʘʣʴʥʽʩʪʴ ʟʥʠʞʝʥʦ ʟʘ ʨʘʭʫʥʦʢ ʨʝʛʫʣʷʪʦʨʘ ʩʠʩʪʝʤʠ ʟʙʫʜʞʝʥʥʷ. ɺʦʜʥʦʯʘʩ 

ʩʠʥʪʝʟʦʚʘʥʠʡ ʨʝʛʫʣʷʪʦʨ ʟʘ ʤʦʜʫʣʴʥʠʤ ʦʧʪʠʤʫʤʦʤ ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʚ 

ʢʦʣʠʚʘʣʴʥʽʩʪʴ ʩʠʩʪʝʤʠ. ʇʨʠʡʥʷʪʥʠʡ ʨʝʟʫʣʴʪʘʪ ʙʫʣʦ ʦʪʨʠʤʘʥʦ ʟʘ ʢʦʝʬʽʮʽʻʥʪʘ 

ʧʽʜʩʠʣʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʦʾ ʩʢʣʘʜʦʚʦʾ, ʱʦ ʩʪʘʥʦʚʠʪʴ 21%...25% ʚʽʜ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ 

ʟʥʘʯʝʥʥʷ.  

5. ʂʽʥʮʝʚʠʡ ʨʝʟʫʣʴʪʘʪ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʘʥʘʣʽʪʠʯʥʠʤʠ ʟʘʣʝʞʥʦʩʪʷʤʠ (ʧʦʣʽʥʦʤʽʘʣʴʥʠʤʠ ʤʦʜʝʣʷʤʠ, ʥʘʚʝʜʝʥʠʤʠ ʚ 

ʪʘʙʣʠʮ̫ʭ 5.4 ʪʘ 5.5), ɦʦ ʜʦʟʚʦʣʷʶʪʴ ʟʘ ʚʽʜʦʤʠʤʠ ʚʭʽʜʥʠʤʠ ʧʦʪʦʯʥʠʤʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷʤʠ ʪʘ ʢʦʜʦʤ ʩʝʨʽʡʥʦʛʦ ʜʚʠʛʫʥʘ ʚʠʟʥʘʯʘʪʠ ʥʝʦʙʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ 

ʢʨʘʪʥʦʩʪʽ ʬʦʨʩʫʚʘʥʥʷ, ʧʽʜʩʠʣʝʥʥʷ ʟʘʜʘʚʘʯʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʘ ʧʨʦʧʦʨʮʽʡʥʦʾ ʡ 

ʽʥʪʝʛʨʘʣʴʥʦʾ ʣʘʥʦʢ ʇɯ-ʨʝʛʫʣʷʪʦʨʘ. ʄʘʪʝʤʘʪʠʯʥʫ ʬʦʨʤʘʣʽʟʘʮʽʶ ʦʪʨʠʤʘʥʠʭ 

ʟʘʣʝʞʥʦʩʪʝʡ ʤʦʞʣʠʚʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ, ʷʢ ʜʣʷ ʦʜʥʦʨʘʟʦʚʦʛʦ ʥʘʣʘʛʦʜʞʝʥʥʷ ʛʥʫʯʢʦʾ 

ʮʠʬʨʦʚʦʾ ʩʠʩʪʝʤʠ ʢʝʨʫʚʘʥʥʷ, ʪʘʢ ʽ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʾ ʘʜʘʧʪʘʮʽʾ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʾʾ 

ʨʝʘʣʽʟʘʮʽ ʁʥʘ ʙʫʜʴ-̫ ʢ̔ʡ ʤʽʢʨʦʧʨʦʮʝʩʦʨʥʽʡ ʧʣʘʪʬʦʨʤʽ. 
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ʊɽʍʅɯʏʅɯ ɼɸʅʅɯ ʉʀʅʍʈʆʅʅʀʍ ɽʃɽʂʊʈʆɼɺʀɻʋʅɯɺ  

ʇʘʨʘʤʝʪʨ 

ʉɼʄɿ-2-

22-34-60 

ʋʍʃ4 

ʉɼʉ-19-

46-40 

ʋʍʃ4 

ʉɼʉ-19-

56-40 

ʋʍʃ4 

ʉɼʄɿ-2-

21-64-40 

ʋʍʃ4 

ʉɼʄɿ-2-

24-59-80-

ʋʍʃ4 

ʈʥ, 

ʢɺʪ 

ɸʢʪʠʚʥʘ ʧʦʪʫʞʥʽʩʪʴ 1600 2000 2500 3150 4000 

Sʥ, 

ʢɺɸ 

ʇʦʚʥʘ ʧʦʪʫʞʥʽʩʪʴ 1930 2340 2930 3670 4700 

Uʥ, ɺ 

ʅʦʤʽʥʘʣʴʥʘ ʥʘʧʨʫʛʘ 

ʞʠʚʣʝʥʥʷ ʩʪʘʪʦʨʘ 

6000 6000 6000 6000 6000 

Iʥ, ɸ ʅʦʤʽʥʘʣʴʥʠʡ ʩʪʨʫʤ 

ʩʪʘʪʦʨʘ 
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ʅʦʤʽʥʘʣʴʥʽ ʦʙʝʨʪʠ 100 150 150 150 75 
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ʤʝʨʝʞʽ 

50 50 50 50 50 

cos űʥ ʅʦʤ. ʢʦʝʬ. ʧʦʪʫʞʥʦʩʪʽ 0,9 0,9 0,9 0,9 0,9 

 ʆʧʦʨʠ      
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ʈʦʟʩʽʶʚʘʥʥʷ ʦʙʤʦʪʢʠ 

ʩʪʘʪʦʨʘ 

2,06 1,73956 1,42168 1,05 0,53 
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ʈʝʘʢʮʽʾ ʩʪʘʪʦʨʘ ʧʦ 

ʧʦʟʜʦʚʞʥʽʡ ʦʩʽ 

11,74 12,72882 10,69238 8,26 3,4 
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ʈʝʘʢʮʽʾ ʩʪʘʪʦʨʘ 

ʧʦʧʝʨʝʯʥʦʾ ʦʩʽ 

8,12 8,13812 6,82025 5,18 2,45 

Xfs, 

ʆʤ 

ʈʦʟʩʽʶʚʘʥʥʷ ʦʙʤʦʪʢʠ 

ʟʙʫʜʞʝʥʥʷ 

2,36 2,43140 2,04683 1,52 1,12 

Xdô, 

ʆʤ 

ʇʝʨʝʭʽʜʥʠʡ ʦʧʽʨ ʧʦ 

ʧʦʟʜʦʚʞʥʽʡ ʦʩʽ 

4,13 3,73047 3,09833 2,31 1,34 

Xqôô, 

ʆʤ 

ʇʝʨʝʭʽʜʥʠʡ ʦʧʽʨ ʧʦ 

ʧʦʧʝʨʝʯʥʽʡ ʦʩʽ 

2,81 2,46409 2,02116 1,53 0,854 

Xdôô, 

ʆʤ 

ʅʘʜʧʝʨʝʭʽʜʥʠʡ ʦʧʽʨ ʧʦ 

ʧʦʟʜʦʚʞʥʽʡ ʦʩʽ 

2,8 2,44368 2,00696 1,52 0,85 

R15, 

ʆʤ 

ʆʧʽʨ ʩʪʘʪʦʨʘ ʬʘʟʠ ʧʨʠ 

15 Áʉ 

0,261 0,172864 0,126615 0,109 0,055 

 ʇʦʩʪʽʡʥʽ ʯʘʩʫ      

Tdô, ʩ ʆʙʤʦʪʢʠ ʟʙʫʜʞʝʥʥʷ 

ʧʨʠ ʟʘʤʢʥʝʥʽʡ ʦʙʤ. 

ʩʪʘʪʦʨʘ ʪʘ ʨʦʟʽʤʢʥ. 

ʜʝʤʧʬʝʨʥʽʡ ʦʙʤʦʪʮʽ 

0,443 0,4843 0,5051 0,525 0,91 
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Tqôô, ʩ ɼʝʤʧʬʝʨʥʦʾ ʦʙʤʦʪʢʠ 

ʧʨʠ ʟʘʤʢʥʫʪʽʡ ʩʪʘʪʦʨʽ 

0,011 0,0113 0,0111 0,00953 0,015 

Tdoôô, 

ʩ 

ɼʝʤʧʬʝʨʥʦʾ ʦʙʤʦʪʢʠ 

ʧʨʠ ʟʘʤʢʥʫʪʦʤʫ 

ʟʙʫʜʞʝʥʥʽ ʪʘ 

ʨʦʟʽʤʢʥʫʪʽʡ ʩʪʘʪʦʨʽ 

0,012 0,0124 0,0122 0,0105 0,019 

 ʄʦʤʝʥʪ ʽʥʝʨʮʽʾ      

GD2, 

ʢʛĿʤ2 

ʄʘʭʦʚʠʡ ʤʦʤʝʥʪ 9300 51000 60000 77300 250000 

 ʆʙʤʦʪʢʘ ʟʙʫʜʞʝʥʥʷ      

Ifʥ, ɸ ʅʦʤʽʥʘʣʴʥʠʡ ʩʪʨʫʤ 

ʟʙʫʜʞʝʥʥʷ 

300 230 225 285 270 

Ufʥ, ɺ ʅʦʤʽʥʘʣʴʥʘ ʥʘʧʨʫʛʘ 

ʟʙʫʜʞʝʥʥʷ 

140 145 162 150 240 

Ufm, 

ɺ 

ʄʘʢʩʠʤʘʣʴʥʘ ʥʘʧʨʫʛʘ 

ʟʙʫʜʞʝʥʥʷ 

245 253 283 262 420 

Rʜ, 

ʆʤ 

ʈʦʟʨʷʜʥʠʡ ʦʧʽʨ 1,6 1,6 1,6 1,6 1,6 
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ɼʆɼɸʊʆʂ ɼ 

ɸʂʊ ɺʇʈʆɺɸɼɾɽʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺ ɼʀʉɽʈʊɸʎɯʁʅʆɰ ʈʆɹʆʊʀ ɺ 

ʇʈʆɭʂʊʅʋ ʇʈɸʂʊʀʂʋ ʂʆʄʇɸʅɯɰ 

çʅɺʇ ʊʆɺ ʉʀʃʆɺɸ ɽʃɽʂʊʈʆʅɯʂɸè 
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ɼʆɼɸʊʆʂ ɾ 

ɸʂʊ ɺʇʈʆɺɸɼɾɽʅʅʗ ʈɽɿʋʃʔʊɸʊɯɺ ɼʀʉɽʈʊɸʎɯʁʅʆɰ ʈʆɹʆʊʀ ɺ 

ʇʈʆɭʂʊʅʋ ʇʈɸʂʊʀʂʋ ʂʆʄʇɸʅɯɰ 

ʊʆɺ çɯʅʊɽʈʇɸʁʇ ʅɯʂʆ ʊʔʖɹè 
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ɼʆɼɸʊʆʂ ʂ 

ʈʆɿʈɸʍʋʅʆʂ ɽʂʆʅʆʄɯʏʅʆɰ ɽʌɽʂʊʀɺʅʆʉʊɯ ɿɸ ɺʇʈʆɺɸɼɾɽʅʅʗ 

ʅʆɺʆɰ ʉʀʉʊɽʄʀ ɿɹʋɼɾɽʅʅʗ ɺ ʋʄʆɺɸʍ ʊʆɺ çɯʅʊɽʈʇɸʁʇ ʅɯʂʆ 

ʊʔʖɹè 

ʈʦʟʨʘʭʫʥʦʢ ʦʯʽʢʫʚʘʥʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʝʬʝʢʪʫ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ 

ʩʧʦʩʦʙʫ ʢʝʨʫʚʘʥʥʷ ʟʙʫʜʞʝʥʥʷ ʧʨʠ ʫʜʘʨʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʽ ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ 

ʈʦʟʨʘʭʫʥʦʢ ʚʠʢʦʥʘʥʠʡ ʥʘ ʧʨʠʢʣʘʜʽ ʜʚʠʛʫʥʽʚ ʄʉ-324-10/12 (ʦʩʥʦʚʥʠʡ) ʪʘ 

ʄʉ-324-8/12 (ʨʝʟʝʨʚʥʠʡ), ʱʦ ʧʦʯʝʨʛʦʚʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʷʢ ʛʦʣʦʚʥʠʡ ʧʨʠʚʦʜ 

ʧʨʦʢʘʪʥʦʾ ʢʣʽʪʽ ʘʚʪʦʤʘʪ-ʩʪʘʥʘ ʊʇɸ-350. ʇʝʨʝʚʘʞʥʫ ʙʽʣʴʰʽʩʪʴ ʯʘʩʫ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʦʩʥʦʚʥʠʡ ʜʚʠʛʫʥ (2880 ʢɺʪ), ʘ ʨʝʟʝʨʚʥʠʡ (2300 ʢɺ) 

ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ, ʢʦʣʠ ʦʩʥʦʚʥʠʡ ʧʝʨʝʙʫʚʘʻ ʚ ʨʝʤʦʥʪʽ. ɿʘʩʪʦʩʫʚʘʥʥʷ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʢʦʤʙʽʥʦʚʘʥʦʛʦ ʩʧʦʩʦʙʫ ʢʝʨʫʚʘʥʥʷ ʟʙʫʜʞʝʥʥʷ ʧʨʠ ʫʜʘʨʥʦʤʫ 

ʥʘʚʘʥʪʘʞʝʥʥʽ ʩʠʥʭʨʦʥʥʦʛʦ ʜʚʠʛʫʥʘ ʜʦʟʚʦʣʠʪʴ ʫʥʠʢʥʫʪʠ ʥʝʟʘʧʣʘʥʦʚʘʥʠʭ 

ʢʘʧʽʪʘʣʴʥʠʭ ʨʝʤʦʥʪʽʚ ʜʚʠʛʫʥʘ, ʦʪʞʝ ʤʦʞʣʠʚʠʤ ʩʪʘʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʽʣʴʢʠ 

ʦʩʥʦʚʥʦʛʦ ʜʚʠʛʫʥʘ (ʥʦʚʠʡ ʚʘʨʽʘʥʪ) ʟʘʤʽʩʪʴ ʧʦʯʝʨʛʦʚʦʛʦ ʦʩʥʦʚʥʠʡ/ʨʝʟʝʨʚʥʠʡ 

(ʙʘʟʦʚʠʡ ʚʘʨʽʘʥʪ). 

ʊʘʙʣʠʮʷ 1 ï ɺʘʨʪʽʩʪʴ ʦʩʥʦʚʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ ʢʦʤʧʣʝʢʩʫ 

ˉ 

ʟ/ʧ 

ʆʙʣʘʜʥʘʥʥʷ ʄʘʩʘ, ʪ ɺʘʨʪʽʩʪʴ, ʛʨʥ/ʪ ʈʘʟʦʤ, ʛʨʥ 

 ʆʩʥʦʚʥʝ    

1 ɼʚʠʛʫʥ ʄʉ-324-10/12 28,2 616043,9 17 372 438 

2 ɼʚʠʛʫʥ ʄʉ-324-8/12 22 616043,9 13 552 966 

 ɼʦʜʘʪʢʦʚʝ    

3 ʇʃʂ TM241C24R   16 624 

4 SD ʂʘʨʪʘ ʧʘʤ'ʷʪʽ TMASD1   1 502 

5 ʎʠʬʨʦʚʘ ʣʽʮʝʥʟʽʷ, 

EcoStruxture Machine 

Expert ESEEXPCZZSPAZZ 

  19 560 

6 ɼʘʪʯʠʢ ʛʘʨʷʯʦʛʦ ʤʝʪʘʣʘ 

OSH AF86A5-43P-LZ 

  13 545 
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ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʢʘʧʽʪʘʣʴʥʠʭ ʚʠʪʨʘʪ ʚʨʘʭʦʚʘʥʦ ʚʠʪʨʘʪʠ ʥʘ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ 

ʪʘ ʤʦʥʪʘʞ ʦʙʣʘʜʥʘʥʥʷ ʚ ʨʦʟʤʽʨʽ 30 % ʡʦʛʦ ʢʦʰʪʦʨʠʩʥʦʾ ʚʘʨʪʦʩʪʽ. 

ʈʽʯʥʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʚʠʟʥʘʯʝʥʽ ʟʘ ʟʤʽʥʦʶ ʚʽʜʧʦʚʽʜʥʠʭ ʩʪʘʪʝʡ. 

ɸʤʦʨʪʠʟʘʮʽʡʥʽ ʚʠʪʨʘʪʠ ʚʠʟʥʘʯʝʥʦ ʽʟ ʨʦʟʨʘʭʫʥʢʫ 15 % ʚʽʜ ʢʘʧʽʪʘʣʴʥʠʭ ʚʠʪʨʘʪ 

(ʩʫʙʨʘʭʫʥʦʢ 1014 çʄʘʰʠʥʠ ʪʘ ʦʙʣʘʜʥʘʥʥʷè ʧʽʜʛʨʫʧʘ 2). ɺʠʪʨʘʪʠ ʥʘ ʧʦʪʦʯʥʠʡ 

ʨʝʤʦʥʪ ʩʪʘʥʦʚʣʷʪʴ 50 % ʚʽʜ ʩʫʤʠ ʘʤʦʨʪʠʟʘʮʽʡʥʠʭ. ɯʥʰʽ ʪʘ ʥʝ ʚʨʘʭʦʚʘʥʽ ʚʠʪʨʘʪʠ 

ʧʨʠʡʥʷʪʽ ʫ ʨʦʟʤʽʨʽ 10 % ʚʽʜ ʩʫʤʠ ʘʤʦʨʪʠʟʘʮʽʡʥʠʭ ʪʘ ʧʦʪʦʯʥʠʭ ʚʠʪʨʘʪ (ʧʽʜʛʨʫʧʘ 

1).  

ʂʦʰʪʦʨʠʩ ʚʠʪʨʘʪ ʟʘ ʧʦʨʽʚʥʶʚʘʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 2. 

ʊʘʙʣʠʮʷ 2 ï ʂʦʰʪʦʨʠʩ ʚʠʪʨʘʪ ʟʘ ʧʦʨʽʚʥʶʚʘʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ 

ˉ 

ʟ/ʧ 

ɺʠʪʨʘʪʠ ɹʘʟʦʚʠʡ 

ʚʘʨʽʘʥʪ 

ʅʦʚʠʡ 

ʚʘʨʽʘʥʪ 

1 2 3 4 

1 ʂʘʧʽʪʘʣʴʥʽ ʚʠʪʨʘʪʠ, ʛʨʥ 

(17 372 438 + 13 552 966) Ŀ 1,3 

(17 372 438 + 16 624 + 1 502 + 19 560 + 

13 545) Ŀ 1,3 

 

40 203 025 

 

 

 

22 650 769 

2 ʈʽʯʥʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ, ʛʨʥ   

2.1 ɸʤʦʨʪʠʟʘʮʽʡʥʽ ʚʽʜʨʘʭʫʚʘʥʥʷ (15 % ʚʽʜ ʧ. 1) 

40 203 025 Ŀ 0,15 

22 650 769 Ŀ 0,15 

 

6 030 454 

 

 

3 397 615 

2.2 ʇʦʪʦʯʥʠʡ ʨʝʤʦʥʪ (50 % ʚʽʜ ʧ. 2.1) 

6 030 454 Ŀ 0,5 

3 397 615 Ŀ 0,5 

 

3 015 227 

 

 

1 698 808 

2.3 ɯʥʰʽ ʪʘ ʥʝʚʨʘʭʦʚʘʥʽ (10 % ʚʽʜ ʧʧ. 2.1é2.2) 

(6 030 454 + 3 015 227) Ŀ 0,1 

(3 397 615 + 1 698 808) Ŀ 0,1 

 

904 568 

 

 

509 642 

 ɿʘʛʘʣʦʤ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʠʪʨʘʪʠ 9 950 249 5 606 065 

 

ʈʽʯʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ, ʛʨʥ 
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ʈɽɽ = (ɽɹ ï ɽʅ) + (ʂɹ ï ʂʅ) Ŀ 0,15 = (9 950 249 ï 5 606 065) + (40 203 025 ï 

22 650 769) Ŀ 0,15 = 6 977 022 ʛʨʥ 

ʊʫʪ (ɽɹ ï ɽʅ) ï ʨʽʟʥʠʮʷ ʚ ʨʽʯʥʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʠʪʨʘʪʘʭ ʙʘʟʦʚʦʛʦ ʪʘ ʥʦʚʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ (ʟʘ ʩʪʘʪʪʷʤʠ, ʱʦ ʟʤʽʥʶʶʪʴʩʷ);  

 (ʂɹ-ʂʅ) ï ʨʽʟʥʠʮʷ ʫ ʢʘʧʽʪʘʣʴʥʠʭ ʚʠʪʨʘʪʘʭ ʜʽʶʯʦʛʦ/ʥʘʷʚʥʦʛʦ ʪʘ ʥʦʚʦʛʦ 

ʦʙʣʘʜʥʘʥʥʷ. 

ʉʪʨʦʢ ʦʢʫʧʥʦʩʪʽ ʥʦʚʦʛʦ ʚʘʨʽʘʥʪʫ 

ʊʦʢ = 22 650 769 / 6 977 022 Ŀ 12 = 39 ʤʽʩ. 
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ɼʆɼɸʊʆʂ ʃ 

ʇʈʆɭʂʊ ʊɽʍʅɯʏʅʀʍ ɺʀʄʆɻ ʅɸ ʄʆɼɽʈʅɯɿɸʎɯʖ ɿɹʋɼʅʀʂɸ ʉɽʈɯɰ 

ɺʊɽ(ʇ)-400/75 

ʇʨʦʻʢʪ ʩʪʚʦʨʝʥʦ ʥʘ ʦʩʥʦʚʽ çɿʙʫʜʥʠʢʠ ʩʠʥʭʨʦʥʥʠʭ ʜʚʠʛʫʥʽʚ. ʊʠʨʠʩʪʦʨʥʽ 

ʟʙʫʜʥʠʢʠ ʩʝʨʽʾ ɺʊɽ/ɺʊʇè 1. 

1. ʊɽʍʅɯʏʅɯ ɺʀʄʆɻʀ 

ʇʨʠʡʥʷʪʽ ʩʢʦʨʦʯʝʥʥʷ: 

ɸʈɿ ï ʘʚʪʦʤʘʪʠʯʥʠʡ ʨʝʛʫʣʷʪʦʨ ʟʙʫʜʞʝʥʥʷ; 

ɸʈʄ ï ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ ʨʦʙʦʯʝ ʤʽʩʮʝ (ʯʦʣʦʚʽʢ-ʤʘʰʠʥʥʠʡ ʽʥʪʝʨʬʝʡʩ); 

ɹʑʋ/ɻʑʋ ï ʙʣʦʯʥʠʡ/ʛʦʣʦʚʥʠʡ ʱʠʪ ʫʧʨʘʚʣʽʥʥʷ ʙʣʦʢʘ/ʩʪʘʥʮʽʾ; 

ɺɸʌ ï ʚʦʣʴʪʘʤʧʝʨʬʘʟʦʤʝʪʨ; 

ɺɺ ï ʚʠʩʦʢʦʚʦʣʴʪʥʠʡ ʚʠʤʠʢʘʯ; 

ʚ.ʦ. ï ʚʽʜʥʦʩʥʽ ʦʜʠʥʠʮʽ; 

ʂɺʇ ï ʢʦʥʪʨʦʣʴʥʦ-ʚʠʤʽʨʶʚʘʣʴʥʽ ʧʨʠʣʘʜʠ; 

ʇɿ ï ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ; 

ʇʏ ï ʧʝʨʝʪʚʦʨʶʚʘʯ ʯʘʩʪʦʪʠ; 

ʉɿ ï ʩʠʩʪʝʤʘ ʟʙʫʜʞʝʥʥʷ; 

ʉɼ ï ʩʠʥʭʨʦʥʥʠʡ ʜʚʠʛʫʥ; 

ʉʂ ï ʩʠʩʪʝʤʘ ʢʝʨʫʚʘʥʥʷ; 

ʊ-ʨ ï ʪʨʘʥʩʬʦʨʤʘʪʦʨ; 

ʊʇ ï ʪʠʨʠʩʪʦʨʥʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ; 

ʊʅ ï ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʥʘʧʨʫʛʠ; 

ʊʉ ï ʚʠʤʽʨʶʚʘʣʴʥʠʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ ʩʪʨʫʤʫ; 

ʐʇʈ ï hʘʬʘ ʧʝʨʝʤʠʢʘʥʥʷ ʨʝʟʝʨʚʫ; 

ʐʊʇ ï hʘʬʘ ʪʠʨʠʩʪʦʨʥʦʛʦ ʧʝʨʝʪʚʦʨʶʚʘʯʘ. 

 

 
1 https://pcomplex.ua/wp-content/uploads/BTE.doc  

https://pcomplex.ua/wp-content/uploads/BTE.doc
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1.1 ɿʘʛʘʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʚʠʛʫʥʽʚ ʪʘ ʟʙʫʜʥʠʢʘ ʩʝʨʽʾ ɺʊɽ(ʇ) ʧʨʠʚʦʜʘ ʘʚʪʦʤʘʪ-

ʩʪʘʥʘ ʊʇɸ-350 ʢʦʤʧʘʥʽʾ ʊʆɺ çɯʅʊɽʈʇɸʁʇ ʅʽʢʦ ʊʴʶʙè. 

ʊʘʙʣʠʮʷ 1 ï ʇʘʨʘʤʝʪʨʠ ʜʚʠʛʫʥʽʚ 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʥʷ 

ʊʠʧ ʜʚʠʛʫʥʘ ʄʉ-324-10/12 ʄʉ-324-8/12 

ʅʦʤʽʥʘʣʴʥʘ ʥʘʧʨʫʛʘ, ɺ 6000 6000 

ʅʦʤʽʥʘʣʴʥʠʡ ʩʪʨʫʤ ʩʪʘʪʦʨʘ, ɸ 385 290 

ʅʦʤʽʥʘʣʴʥʘ ʘʢʪʠʚʥʘ ʧʦʪʫʞʥʽʩʪʴ, ʢɺʪ 2880 2300 

ʅʦʤʽʥʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ, ʦʙ/ʭʚ 500 500 

ʏʠʩʣʦ ʧʘʨ ʧʦʣʶʩʽʚ 6 6 

ʂʂɼ, % 92 95,3 

cos ű 0,75 0,8 

ʂʨʘʪʥʽʩʪʴ ʄʧʫʩʢ/ʄʥʦʤ 1,2 0,7 

ʂʨʘʪʥʽʩʪʴ ʄʤʘʢʩ/ʄʥʦʤ 2,5 2,4 

ʂʨʘʪʥʽʩʪʴ Iʧʫʩʢ/Iʥʦʤ 3,5 3,7 

ʅʦʤʽʥʘʣʴʥʘ ʥʘʧʨʫʛʘ ʟʙʫʜʞʝʥʥʷ, ɺ 68 75 

ʄʘʢʩʠʤʘʣʴʥʘ ʥʘʧʨʫʛʘ ʟʙʫʜʞʝʥʥʷ, ɺ 90 90 

ʅʦʤʽʥʘʣʴʥʠʡ ʩʪʨʫʤ ʟʙʫʜʞʝʥʥʷ, ɸ 310 340 

ʄʦʤʝʥʪ ʽʥʝʨʮʽʾ ʜʚʠʛʫʥʘ, ʢʛĿʤ2 1300 1030 

ʊʘʙʣʠʮʷ 2 ï ɺʭʽʜʥʽ ʧʘʨʘʤʝʪʨʠ ʩʪʘʪʠʯʥʦʛʦ ʟʙʫʜʥʠʢʘ ɺʊɽ-400/75 

ʇʦʟʥʘʯʝʥʥʷ  ʂʦʤʝʥʪʘʨ 

1 2 

ʇʦʪʫʞʥʽʩʪʴ ʧʝʨʝʪʚʦʨʶʚʘʯʘ, ʢɺʪ 100 

ʊʠʧ ʟʙʫʜʞʝʥʥʷ ʱʽʪʢʦʚʝ 

ʅʦʤʽʥʘʣʴʥʠʡ ʩʪʨʫʤ ʟʙʫʜʞʝʥʥʷ, ɸ 400 

ʅʦʤʽʥʘʣʴʥʘ ʥʘʧʨʫʛʘ ʟʙʫʜʞʝʥʥʷ, ɺ 75 

ʊʠʧ ʧʫʩʢʫ ʧʨʷʤʠʡ 

ʉʭʝʤʘ ʚʠʧʨʷʤʣʝʥʥʷ ʊʨʠʬʘʟʥʘ ʤʦʩʪʦʚʘ (ʤʽʩʪ ʃʘʨʽʦʥʦʚʘ) 

ʅʘʷʚʥʽʩʪʴ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ ɿ ʪʨʘʥʩʬʦʨʤʘʪʦʨʦʤ 
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ʇʦʟʥʘʯʝʥʥʷ  ʂʦʤʝʥʪʘʨ 

1 2 

ʅʘʷʚʥʽʩʪʴ ʽ ʩʭʝʤʘ ʨʝʟʝʨʚʫʚʘʥʥʷ ʍʦʣʦʜʥʝ ʨʝʟʝʨʚʫʚʘʥʥʷ ʟ ʰʘʬʦʶ 

ʧʝʨʝʤʠʢʘʥʥʷ ï ʆʜʠʥ ʉɿ ʜʣʷ ʜʚʦʭ 

ʜʚʠʛʫʥʽʚ 

ʆʭʦʣʦʜʞʝʥʥʷ ʩʠʣʦʚʦʛʦ 

ʧʝʨʝʪʚʦʨʶʚʘʯʘ 

ʇʨʠʨʦʜʥʻ ʧʦʚʽʪʨʷʥʝ ï ɺʊɽ ʜʦ 400 ɸ 

ʈʝʛʫʣʷʪʦʨʠ ʟʙʫʜʞʝʥʥʷ ɸʚʪʦʤʘʪʠʯʥʝ, ʨʫʯʥʝ 

ʄʝʨʝʞʥʽ ʽʥʪʝʨʬʝʡʩʠ Profibus DP; Modbus RTU; Ethernet; CAN ʪʘ ʽʥ. 

ʏʘʩ ʚʚʝʜʝʥʥʷ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ, ʛʦʜ 4 

 

1.2 ʇʨʦʻʢʪʫʚʘʥʥʷ, ʤʘʪʝʨʽʘʣʠ, ʚʠʨʦʙʥʠʮʪʚʦ ʽ ʜʦʩʣʽʜʞʝʥʥʷ ʉɿ ʧʦʚʠʥʥʽ ʚʽʜʧʦʚʽʜʘʪʠ 

ʚʠʤʦʛʘʤ ʪʘʢʠʭ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʚ ʦʩʪʘʥʥʽʡ ʨʝʜʘʢʮʽʾ: 

¶ ɻʆʉʊ 24688-81 çɿʙʫʜʥʠʢʠ ʩʪʘʪʠʯʥʽ ʥʘʧʽʚʧʨʦʚʦʜʥʠʢʦʚʽ ʜʣʷ ʪʨʠʬʘʟʥʠʭ 

ʩʠʥʭʨʦʥʥʠʭ ʜʚʠʛʫʥʽʚè. 

¶ ʊʋ ʋ 31.1-13626132-002:2009 çɿʙʫʜʥʠʢʠ ʩʠʥʭʨʦʥʥʠʭ ʜʚʠʛʫʥʽʚ ɺʊɽ, 

ɺʊʇè. 

1.3 ʆʩʥʦʚʥʽ ʧʘʨʘʤʝʪʨʠ ʽ ʨʦʟʤʽʨʠ 

1.3.1 ʊʝʭʥʽʯʥʽ ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʦʜʘʥʦ ʚ ʪʘʙʣʠʮ ̔3 

ʊʘʙʣʠʮʷ 3 ï ɺʠʤʦʛʠ ʜʦ ʫʤʦʚ ʪʝʭʥʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʙʫʜʥʠʢʘ ɺʊɽ (ʇ) 

ʇʦʟʥʘʯʝʥʥʷ  ʂʦʤʝʥʪʘʨ 

1 2 

ɺʠʩʦʪʘ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ, ʤ ɼʦ 1000 

ʇʨʠʧʫʩʪʠʤʘ ʪʝʤʧʝʨʘʪʫʨʘ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ: 

ʝʢʩʧʣʫʘʪʘʮʽʾ, Áʉ; 

ʟʙʝʨʽʛʘʥʥʷ, Áʉ; 

 

 

-10Üé+45Ü 

-25Üé+60Ü 

ʇʨʠʧʫʩʪʠʤʘ ʚʦʣʦʛʽʩʪʴ ʧʦʚʽʪʨʷ: 

25 Áʉ, % ʥʝ ʙʽʣʴʰʝ 

35 Áʉ, % ʥʝ ʙʽʣʴʰʝ 

 

80 

90 

ʅʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ʥʝʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʝ, 



151 

ʇʦʟʥʘʯʝʥʥʷ  ʂʦʤʝʥʪʘʨ 

1 2 

ʥʝ ʤʽʩʪʠʪʴ hʢʽʜʣʠʚʠʭ ʜʦʤʽʰʦʢ ʪʘ 

ʩʪʨʫʤʦʧʨʦʚʽʜʥʦʛʦ ʧʠʣʫ, ʱʦ ʟʥʠʞʫʻ 

ʨʽʚʝʥʴ ʽʟʦʣʷʮʽʾ ʚ ʥʝʧʨʠʧʫʩʪʠʤʠʭ 

ʤʝʞʘʭ 

ɻʨʫʧʘ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʄ2 ʟʘ ɻʆʉʊ 17516-72 ʧʨʠ ʮʴʦʤʫ 

ʨʽʚʝʥɹ ʚʽʙʨʘʮʽʾ ʧʽʜʣʦʛʠ, ʜʝ 

ʚʩʪʘʥʦʚʣʝʥʦ ʉɿ, ʫ ʜʽʘʧʘʟʦʥʽ ʯʘʩʪʦʪ 

10-50 ɻʮ ʧʦʚʠʥʝʥ ʚʽʜʙʫʚʘʪʠʩʷ ʟ 

ʧʨʠʩʢʦʨʝʥʥʷʤ ʥʝ ʙʽʣʴʰʝ 4.9 ʤ/ʩ2 

ʉʝʡʩʤʽʯʥʽʩʪʴ 

 

ʇʨʠʧʫʩʪʠʤʝ ʚʽʜʭʠʣʝʥʥʷ ʫʩʪʘʥʦʚʢʠ 

ʰʘʬʠ ʚʽʜ ʚʝʨʪʠʢʘʣʽ 

9 (ʜʝʚôʷʪʴ) ʙʘʣʽʚ ʟʘ MSK-64 

(ʛʦʨʠʟʦʥʪʘʣʴʥʝ ʧʨʠʩʢʦʨʝʥʥʷ ï 0,3g) 

ʅʝ ʙʽʣʴʰʝ 5 ʛʨʘʜʫʩʽʚ 

ʂʣʽʤʘʪʠʯʥʝ ʚʠʢʦʥʘʥʥʷ ʋʍʃ (ʧʦʤʽʨʥʠʡ ʢʣʽʤʘʪ) 

ʂʘʪʝʛʦʨʽʷ ʨʦʟʤʽʱʝʥʥʷ 4 

 

1.3.2 ʇʘʨʘʤʝʪʨʠ ʦʙʣʘʜʥʘʥʥʷ 

ʊʘʙʣʠʮʷ 4 ï ʉʠʣʦʚʠʡ ʧʝʨʝʪʚʦʨʶʚʘʯ ɺʇʊ-400/75 

ʇʦʟʥʘʯʝʥʥʷ ʂʦʤʝʥʪʘʨ 

ʅʦʤʽʥʘʣʴʥʠʡ ʩʪʨʫʤ, ɸ 400 

ʅʦʤʽʥʘʣʴʥʘ ʥʘʧʨʫʛʘ, ɺ 75 

ʂʨʘʪʥʽʩʪʴ ʬʦʨʩʫʚʘʥʥʷ, ʚ.ʦ. 2,0 

ʊʨʠʚʘʣʽʩʪʴ ʬʦʨʩʫʚʘʥʥʷ, ɯʥʦʤ/ʩ,  2,0/10 

1,75/60 

ʐʚʠʜʢʦʜʽʷ, ʩ, ʥʝ ʙʽʣʴʰʝ 0,06 

ʅʘʧʨʫʛʘ ʚʣʘʩʥʠʭ ʧʦʪʨʝʙ, ɺ 380 

ʏʘʩʪʦʪʘ ʥʘʧʨʫʛʠ, ɻʮ 50 

ʇʨʠʧʫʩʪʠʤʝ ʚʽʜʭʠʣʝʥʥʷ ʥʘʧʨʫʛʠ ʚʽʜ ʥʦʤʽʥʘʣʴʥʦʛʦ, % +10é-15 

ʈʝʟʝʨʚʥʝ ʞʠʚʣʝʥʥʷ ʧʦʩʪʽʡʥʦʛʦ ʩʪʨʫʤʫ, ɺ 220 
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ʊʘʙʣʠʮʷ 5 ï ʉʠʣʦʚʠʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ 

ʇʦʟʥʘʯʝʥʥʷ ʂʦʤʝʥʪʘʨ 

1 2 

ʊʠʧ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ɺʊʇ-400/75 

ʇʦʪʫʞʥʽʩʪʴ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ, ʢɺɸ 100 

ʅʘʧʨʫʛʘ ʧʝʨʚʠʥʥʦʾ ʦʙʤʦʪʢʠ, ʢɺ 0,4 

ʅʘʧʨʫʛʘ ʚʪʦʨʠʥʥʦʾ ʦʙʤʦʪʢʠ, ɺ 92 

ʏʘʩʪʦʪʘ ʥʘʧʨʫʛʠ, ɻʮ 50 

ʉʭʝʤʘ ʪʘ ʛʨʫʧʘ ʟôʻʜʥʘʥʥʷ Y/ȹ-11 

ʊʠʧ ʉʫʭʠʡ 

ʈʦʟʤʽʱʝʥʥʷ ʋ ʧʨʠʤʽʱʝʥʥʽ 

ʉʪʫʧʽʥʴ ʟʘʭʠʩʪʫ ɯʈ21 

ɯʟʦʣʷʮʽʷ ʦʙʤʦʪʦʢ: 

ʂʣʘʩ/ʤʘʢʩʠʤʘʣʴʥʘ ʪʝʤʧʝʨʘʪʫʨʘ, Áʉ 

 

çFè/120 

 

1.3.3 ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ɺʊʇ-400/75 ʟ ʭʦʣʦʜʥʠʤ ʨʝʟʝʨʚʫʚʘʥʥʷʤ 

(ʜʠʚ.ʨʠʩʫʥʦʢ 1). 
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ʈʠʩʫʥʦʢ 1 ï ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʉɿ ʩ ʭʦʣʦʜʥʠʤ ʨʝʟʝʨʚʫʚʘʥʥʷʤ ç1+1è 

1.3.4 ʂʦʥʩʪʨʫʢʪʠʚʥʠʡ ʩʢʣʘʜ ʉɿɺ ʪʘʙʣʠʮ ̔6. ʋʩʽ ʝʣʝʤʝʥʪʠ ʉɿ, ʟʘ ʚʠʥʷʪʢʦʤ ɸʈʄ 

ʥʘʩʪʽʣʴʥʦʛʦ ʚʠʢʦʥʘʥʥʷ, ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʫ ʰʘʬʫ. ʊʨʘʥʩʬʦʨʤʘʪʦʨ ʦʩʥʘʱʝʥʠʡ 

ʟʘʭʠʩʥʠʤ ʢʦʞʫʭʦʤ. 

ʊʘʙʣʠʮʷ 6 ï ʊʠʧʦʚʠʡ ʩʢʣʘʜ ʰʘʬʠ ʉɿ ʟ ʭʦʣʦʜʥʠʤ ʨʝʟʝʨʚʫʚʘʥʥʷʤ ç1+1è 

ʇʦʟʥʘʯʝʥʥʷ ʂʦʤʝʥʪʘʨ 

ʐʊʇ1, ʐʊʇ2 ʐʘʬʠ ʧʝʨʝʪʚʦʨʶʚʘʯʘ ʽ ɸʈɿ ʢʘʥʘʣʽʚ ˉ1 ʪʘ ˉ2; 

ʊ (ʊ, ʊ2) ʉʠʣʦʚʠʡ ʪʨʘʥʩʬʦʨʤʘʪʦʨ: ʟʘʛʘʣʴʥʠʡ ʘʙʦ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ 

ʜʣʷ ʐʇʊ 1,2; 

ʐʇʈ ʐʘʬʘ ʧʝʨʝʤʠʢʘʥʥʷ ʨʝʟʝʨʚʫ 

ɿʘʛʘʣʴʥʘ ʩʢʣʘʜʦʚʘ ʜʣʷ ʫʩʽʭ ʚʠʜʽʚ ʉɿ ʻ ɸʈʄ, ʷʢʘ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʦʜʠʥ ʥʘ 

ʛʨʫʧʫ ʉɿ 

1.3.5 ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʢʦʥʩʪʨʫʢʮʽʾ ʉɿ: 

- ɺʠʢʦʥʘʥʥʷ ʉɿ ʜʦʟʚʦʣʷʻ ʨʦʟʪʘʰʦʚʫʚʘʪʠ ʰʘʬʠ ʚ ʦʜʠʥ ʨʷʜ ʘʙʦ ʦʢʨʝʤʦ ʦʜʥʘ 

ʚʽʜ ʦʜʥʦʾ. 
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- ʐʘʬʠ ʜʚʦʙʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽʟ ʩʪʫʧʝʥʝʤ ʟʘʭʠʩʪʫ ɯʈ21/ɯʈ54. 

- ɼʚʝʨʽ ʰʘʬ ʦʩʥʘʱʝʥʽ ʚʥʫʪʨʽʰʥʽʤʠ ʟʘʤʢʘʤʠ, ʱʦ ʚʽʜʤʠʢʘʶʪʴʩʷ ʢʣʶʯʝʤ. 

- ɺʥʫʪʨʽʰʥʷ ʦʰʠʥʦʚʢʘ ʰʘʬ ʚʠʢʦʥʫʻʪʴʩʷ ʘʣʶʤʽʥʽʻʚʠʤʠ ʰʠʥʘʤʠ. 

- ɺʚʝʜʝʥʥʷ ʢʘʙʝʣʽʚ (ʩʠʣʦʚʠʭ ʪʘ ʢʦʥʪʨʦʣʴʥʠʭ) ʟʜʽʡʩʥʶʻʪʴʩʷ ʯʝʨʝʟ ʦʪʚʦʨʠ ʫ 

ʜʥʠʱʽ ʰʘʬʠ ʟ ʫʱʽʣʴʥʝʥʥʷʤ ʫ ʚʠʛʣʷʜʽ ʛʫʤʦʚʠʭ ʧʨʦʢʣʘʜʦʢ. 

- ʂʦʥʩʪʨʫʢʪʠʚʥʝ ʚʠʢʦʥʘʥʥʷ ɸʈʄ: 

¶ ʄʽʥʽʰʘʬʥʝ, ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ʫ ʧʨʠʤʽʱʝʥʥʽ ʉɿ, ʩʪʫʧʽʥʴ ʟʘʭʠʩʪʫ ɯʈ54; 

¶ ʅʘʩʪʽʣʴʥʝ, ʦʬʽʩʥʦʛʦ ʚʠʢʦʥʘʥʥʷ, ʜʣʷ ʨʦʟʤʽʱʝʥʥʷ ɻʑʋ. 

ɻʘʙʘʨʠʪʥʝ ʢʨʝʩʣʝʥʥʷ ʉɿ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʘʭ 2 ʪʘ 3. 

 

ʈʠʩʫʥʦʢ 2 ï ɻʘʙʘʨʠʪʥʝ ʢʨʝʩʣʝʥʥʷ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ (ʜʠʚʠʩʴ ʪʘʙʣʠʮ ʁ7) 

ʊʘʙʣʠʮʷ 7 ï ɻʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ ʪʨʘʥʩʬʦʨʤʘʪʦʨʘ 
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