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ɸʅʆʊɸʎɯʗ 

 

ʉʘʚʦʩʪʽʥ-ʂʦʩʷʢ ɼ.ʆ. ʆʮʽʥʢʘ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʟʘ 

ʧʦʢʘʟʥʠʢʦʤ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʢʘʥʜʠʜʘʪʘ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 05.22.20 çɽʢʩʧʣʫʘʪʘʮʽʷ ʪʘ ʨʝʤʦʥʪ ʟʘʩʦʙʽʚ ʪʨʘʥʩʧʦʨʪʫè. ï 

ʅʘʮʽʦʥʘʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʂʠʾʚ, 2019. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʨʦʙʦʪʠ ʧʦʚôʷʟʘʥʘ ʟ ʚʘʞʣʠʚʠʤʠ ʩʦʮʽʘʣʴʥʠʤʠ  ̔ʝʢʦʥʦʤʽʯʥʠʤʠ 

ʟʘʚʜʘʥʥʷʤʠ ʤʽʩʴʢʠʭ ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ ʪʘ ʦʙʫʤʦʚʣʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʶ 

ʧʦʰʫʢʫ ʫʥʽʚʝʨʩʘʣʴʥʦʾ ʤʝʪʦʜʦʣʦʛʽʾ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ, ʷʢʘ ʙʘʟʫʚʘʪʠʤʝʪʴʩʷ 

ʥʘ ʧʨʦʩʪʠʭ ʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʽʥʩʪʨʫʤʝʥʪʘʭ ʪʘ ʥʝ ʧʦʪʨʝʙʫʚʘʪʠʤʝ ʩʫʪʪʻʚʦʛʦ 

ʜʦʦʙʣʘʜʥʘʥʥʷ ʽʩʥʫʶʯʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʰʠʨʦʢʝ ʧʦʰʠʨʝʥʥʷ ʽ ʘʢʪʠʚʥʫ ʨʦʟʨʦʙʢʫ ʜʠʩʪʘʥʮʽʡʥʠʭ ʩʠʩʪʝʤ 

ʤʦʥʽʪʦʨʠʥʛʫ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʚʨʘʭʦʚʫʶʯʠ ʢʦʥʩʪʨʫʢʪʠʚʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, ʱʦ ʟʜʽʡʩʥʶʻ ʤʽʩʴʢʽ ʘʚʪʦʙʫʩʥʽ ʧʘʩʘʞʠʨʩʴʢʽ 

ʧʝʨʝʚʝʟʝʥʥʷ, ʙʫʣʦ ʦʙˇʨʫʥʪʦʚʘʥʦ ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʘ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʷʢ ʢʨʠʪʝʨʽʶ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʦʩʦʙʣʠʚʦʩʪʽ 

ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ, ʾʭ ʚʧʣʠʚ ʥʘ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʪʘ ʚʠʪʨʘʪʫ 

ʧʘʣʠʚʘ, ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʫʟʘʛʘʣʴʥʠʪʠ ʢʣʶʯʦʚʽ ʢʨʠʪʝʨʽʾ, ʷʢʽ ʙʫʣʠ ʧʦʢʣʘʜʝʥʽ ʚ ʦʩʥʦʚʫ 

ʨʦʟʨʦʙʣʝʥʦʾ ʤʝʪʦʜʦʣʦʛʽʾ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤ ʚʠʜʦʤ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, ʷʢʠʡ 

ʟʜʽʡʩʥʶʻ ʤʽʩʴʢʽ ʧʘʩʘʞʠʨʩʴʢʽ ʧʝʨʝʚʝʟʝʥʥʷ ʚ ʤ. ʂʠ̒ʚ̔, ʻ ʘʚʪʦʙʫʩʠ ʢʣʘʩʫ ɯ, ʟʦʢʨʝʤʘ, 

ʘʚʪʦʙʫʩʠ ʤʘʨʢʠ ʄɸɿ 203, ʷʢʽ, ʥʘ ʮʽʡ ʧʽʜʩʪʘʚʽ, ʙʫʣʦ ʦʙʨʘʥʦ ʚ ʷʢʦʩʪʽ ʦʙôʻʢʪʫ 

ʜʦʩʣʽʜʞʝʥʥʷ. 

ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʪʝʥʜʝʥʮʽʡ ʟʤʽʥ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ, ʱʦ 

ʚʽʜʙʫʚʘʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ ʪʘ 

ʾʭ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟʘ ʨʝʛʣʘʤʝʥʪʦʤ, ʷʢʽ ʜʦʩʠʪʴ ʜʝʪʘʣʴʥʦ ʦʧʠʩʘʥʽ ʚ 

ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ, ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠʢʫ ʚʠʷʚʣʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʝʡ 
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ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ, ʷʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʦʥʪʨʦʣʴʥʠʭ ʢʘʨʪ ʐʫʭʘʨʪʘ, ʟ 

ʧʦʧʝʨʝʜʥʽʤ ʚʠʟʥʘʯʝʥʥʷʤ ʙʘʟʦʚʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, ʱʦ ʻ ʦʩʥʦʚʥʠʤ ʦʮʽʥʦʯʥʠʤ 

ʢʨʠʪʝʨʽʻʤ. ʅʘʚʝʜʝʥʦ ʤʝʪʦʜʠʢʫ ʧʦʙʫʜʦʚʠ ʢʦʥʪʨʦʣʴʥʠʭ ʢʘʨʪ ʪʘ ʩʬʦʨʤʦʚʘʥʦ 

ʢʨʠʪʝʨʽʾ ʚʠʷʚʣʝʥʥʷ ʚʽʜʭʠʣʝʥʴ ʫ ʪʝʭʥʽʯʥʦʤʫ ʩʪʘʥʽ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠʢʫ ʚʠʟʥʘʯʝʥʥʷ ʙʘʟʦʚʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, ʷʢʘ ʜʘʻ ʟʤʦʛʫ 

ʚʨʘʭʫʚʘʪʠ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʥʢʨʝʪʥʦʛʦ ʤʘʨʰʨʫʪʫ, ʢʦʣʠʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʧʨʦʜʦʚʞ ʨʦʢʫ ʪʘ ʟʤʽʥʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʡʦʛʦ ʟʘ 

ʧʨʠʟʥʘʯʝʥʥʷʤ ʟ ʜʦʪʨʠʤʘʥʥʷʤ ʨʝʛʣʘʤʝʥʪʫ ʪʝʭʥʽʯʥʠʭ ʦʙʩʣʫʛʦʚʫʚʘʥʴ. 

ɿ ʤʝʪʦʶ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʪʘ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʙʘʟʽ 

ɸʚʪʦʙʫʩʥʦʛʦ ʧʘʨʢʫ ˉ2 ʂʇ ʂʠʾʚʧʘʩʪʨʘʥʩ. ʆʙôʻʢʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ 41 ʘʚʪʦʙʫʩ 

ʄɸɿ 203.065 2011é2012 ʨʦʢʽʚ ʚʠʧʫʩʢʫ ʪʘ 26 ʘʚʪʦʙʫʩʽʚ ʄɸɿ 203.069 2017é2018 

ʨʦʢʽʚ ʚʠʧʫʩʢʫ, ʷʢʽ ʙʫʣʠ ʨʦʟʜʽʣʝʥʽ ʥʘ 6 ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ. ʊʘʢʝ ʨʘʥʞʫʚʘʥʥʷ ʜʘʣʦ 

ʟʤʦʛʫ, ʟ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʶ ʪʦʯʥʽʩʪʶ, ʚʠʦʢʨʝʤʠʪʠ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʨʽʟʥʠʭ ʧʝʨʽʦʜʽʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʝʭʥʽʯʥʽ ʩʪʘʥʠ ʪʘ ʥʝʩʧʨʘʚʥʦʩʪʽ. 

ʆʩʢʽʣʴʢʠ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʻ ʢʦʤʧʣʝʢʩʥʠʤ ʦʮʽʥʦʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ, ʷʢʠʡ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʙʘʛʘʪʴʦʭ ʬʘʢʪʦʨʽʚ, ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʧʝʨʽʦʜʫ ʧʝʨʝʙʫʚʘʥʥʷ ʘʚʪʦʙʫʩʽʚ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ. ɼʘʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʟʘʣʝʞʥʽʩʪʴ 

ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚʽʜ ʢʦʞʥʦʛʦ ʟ ʚʠʱʝʟʘʟʥʘʯʝʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʟ ʜʦʩʪʘʪʥʴʦ ʚʠʩʦʢʦʶ 

ʪʦʯʥʽʩʪʶ, ʦʧʠʩʫʻʪʴʩʷ ʧʦʣʽʥʦʤʦʤ ʜʨʫʛʦʛʦ ʩʪʫʧʝʥʶ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʦ ʦʪʨʠʤʘʥʦ 

ʨʽʚʥʷʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʢʦʨʠʛʫʚʘʥʥʷ ʣʽʥʽʡʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʟʘ 

ʪʝʤʧʝʨʘʪʫʨʦʶ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ kt, ʪʘ ʢʦʝʬʽʮʽʻʥʪʫ ʢʦʨʠʛʫʚʘʥʥʷ 

ʣʽʥʽʡʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʟʘ ʪʝʨʤʽʥʦʤ ʝʢʩʧʣʫʘʪʘʮʽʾ kT. 

ɺʩʪʘʥʦʚʣʝʥʦ ʥʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʽ ʥʝʩʧʨʘʚʥʦʩʪʽ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚ ʧʨʦʮʝʩʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ, ʱʦ ʜʘʣʦ ʟʤʦʛʫ ʦʙˇʨʫʥʪʫʚʘʪʠ ʾʭ ʟʚôʷʟʦʢ ʟ 

ʚʠʪʨʘʪʦʶ ʧʘʣʠʚʘ ʪʘ ʧʽʜʪʚʝʨʜʠʪʠ ʜʘʥʫ ʛʽʧʦʪʝʟʫ ʰʣʷʭʦʤ ʽʤʽʪʘʮʽʾ ʧʝʚʥʠʭ 

ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʚ ʧʨʦʮʝʩʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. ɺʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ 

ʦʪʨʠʤʘʥʠʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʟʥʘʯʝʥʴ ʣʝʞʠʪʴ ʚ ʤʝʞʘʭ 4,28é7,79%. 
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ʇʽʜʪʚʝʨʜʞʝʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʥʪʨʦʣʴʥʠʭ ʢʘʨʪ ʐʫʭʘʨʪʘ ʜʣʷ 

ʚʠʷʚʣʝʥʥʷ ʨʷʜʫ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʚʠʪʨʘʪʠ 

ʧʘʣʠʚʘ ʪʘ ʨʦʟʨʦʙʣʝʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ  ̔ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʠʢʠ 

ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʽ, ʚ ʫʤʦʚʘʭ ʜʽʶʯʠʭ 

ʧʽʜʧʨʠʻʤʩʪʚ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʩʪʘʥʦʚʣʝʥʦ ʥʘʩʪʫʧʥʝ. 

1. ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʢʘʟʥʠʢ 

ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʜʦʩʪʘʪʥʴʦ ʯʫʪʣʠʚʠʡ ʜʦ ʟʤʽʥ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʤʘʻ ʧʨʷʤʫ 

ʢʦʨʝʣʷʮʽʶ ʟ ʨʷʜʦʤ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʫʭʦʤʦʛʦ 

ʩʢʣʘʜʫ ʽ ʪʦʤʫ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʚ ʷʢʦʩʪʽ ʢʨʠʪʝʨʽʶ ʜʣʷ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʢʘʪʝʛʦʨʽʾ ʄ3 ʢʣʘʩʫ ɯ. 

2. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʙʘʟʦʚʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʘʚʪʦʙʫʩʦʤ ʫʜʦʩʢʦʥʘʣʝʥʦ 

ʤʝʪʦʜʠʢʫ, ʷʢʘ ʚʨʘʭʦʚʫʻ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʞʠʤʽʚ ʨʫʭʫ ʥʘ ʟʘʜʘʥʦʤʫ ʤʘʨʰʨʫʪʽ, ʟʤʽʥʠ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʧʦʛʽʨʰʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʡʦʛʦ 

ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ ʟ ʯʘʩʦʤ ʚʥʘʩʣʽʜʦʢ ʥʦʨʤʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ. 

3. ɼʣʷ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʚʠʪʨʘʪʠ 

ʧʘʣʠʚʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠʢʫ, ʷʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʦʥʪʨʦʣʴʥʠʭ 

ʢʘʨʪ ʐʫʭʘʨʪʘ ʪʘ ʚʨʘʭʦʚʫʻ ʦʩʦʙʣʠʚʦʩʪʽ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʟʘ 

ʧʝʚʥʠʤ ʤʘʨʰʨʫʪʦʤ. 

4. ʇʽʜʪʚʝʨʜʞʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʤʽʩʴʢʠʤʠ ʘʚʪʦʙʫʩʘʤʠ ʚʽʜ 

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʪʘ ʦʪʨʠʤʘʥʦ ʨʽʚʥʷʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ 

ʢʦʨʠʛʫʚʘʥʥʷ ʣʽʥʽʡʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʻ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʜʝʪʝʨʤʽʥʘʮʽʾ ʥʘ ʨʽʚʥʽ 

0,898é0,921. 

5. ʇʽʜʪʚʝʨʜʞʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʤʽʩʴʢʠʤʠ ʘʚʪʦʙʫʩʘʤʠ ʚʽʜ 

ʪʝʨʤʽʥʫ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʦʪʨʠʤʘʥʦ ʨʽʚʥʷʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ 

ʢʦʨʠʛʫʚʘʥʥʷ ʣʽʥʽʡʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʟʘ ʪʝʨʤʽʥʦʤ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʻ 

ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʜʝʪʝʨʤʽʥʘʮʽʾ ʥʘ ʨʽʚʥʽ 0,895é0,958. 

6. ʋʪʦʯʥʝʥʦ, ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʚʽʜʤʦʚ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ, ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ, ʢʦʣʽʩ, 
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ʛʘʣʴʤʽʚʥʦʾ ʩʠʩʪʝʤʠ, ʧʽʜʚʽʩʢʠ, ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ ʪʘ ʜʚʠʛʫʥʘ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʚʽʜʤʦʚʠ 

ʩʠʩʪʝʤʠ ʚʠʧʫʩʢʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ, ʩʠʩʪʝʤʠ ʤʘʱʝʥʥʷ, ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ, 

ʢʫʟʦʚʘ ʪʘ ʨʫʣʴʦʚʦʛʦ ʢʝʨʫʚʘʥʥʷ ʚʠʥʠʢʘʶʪʴ ʨʽʚʥʦʤʽʨʥʦ ʚʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʚʽʜʤʦʚ ʥʘ ʦʜʠʥʠʮʶ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʟʘ 

ʜʦʩʣʽʜʥʠʡ ʧʝʨʽʦʜ ʣʝʞʠʪʴ ʚ ʤʝʞʘʭ 0,12é3,81. 

7. ɺʩʪʘʥʦʚʣʝʥʦ ʥʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʽ ʥʝʩʧʨʘʚʥʦʩʪʽ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚ ʧʨʦʮʝʩʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ, ʜʦ ʷʢʠʭ ʥʘʣʝʞʘʪʴ: ʥʝʩʧʨʘʚʥʦʩʪʽ ʟʦʚʥʽʰʥʽʭ 

ʩʚʽʪʣʦʚʠʭ ʧʨʠʣʘʜʽʚ ï 18,84%, ʟʤʝʥʰʝʥʥʷ ʪʠʩʢʫ ʚ ʰʠʥʘʭ ï 5,38%, ʥʝʛʝʨʤʝʪʠʯʥʽʩʪʴ 

ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ ï 10,66%, ʥʝʛʝʨʤʝʪʠʯʥʽʩʪʴ ʧʥʝʚʤʦʩʠʩʪʝʤʠ ʛʘʣʴʤ ï 4,41%, 

ʥʝʩʧʨʘʚʥʦʩʪʽ ʩʫʧʦʨʪʽʚ ʽ ʜʠʩʢʽʚ ï 4,41%, ʥʝʩʧʨʘʚʥʦʩʪʽ ʜʚʝʨʝʡ ʩʘʣʦʥʫ ï 5,06%, 

ʥʝʩʧʨʘʚʥʦʩʪʽ ʣʶʢʘ ʩʘʣʦʥʫ ï 3,77%, ʥʝʛʝʨʤʝʪʠʯʥʽʩʪʴ ʧʥʝʚʤʦʩʠʩʪʝʤʠ ʧʽʜʚʽʩʢʠ ï 

4,41% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʟʘ ʜʦʩʣʽʜʥʠʡ ʧʝʨʽʦʜ. ʅʘʷʚʥʽʩʪʴ ʮʠʭ 

ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚʽʜ 5% ʜʦ 16%. 

8. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ 

ʪʘ ʚʠʪʨʘʪʦʶ ʧʘʣʠʚʘ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʥʘ ʤʘʪʝʤʘʪʠʯʥʽʡ ʤʦʜʝʣʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʛʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʦʟʨʘʭʫʥʢʦʚʽ ʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚ ʣ/100 ʢʤ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʬʘʢʪʠʯʥʦʤʫ ʾʾ ʟʥʘʯʝʥʥʶ ʜʣʷ ʥʦʚʠʭ ʘʚʪʦʙʫʩʽʚ ʥʘ ʧʝʚʥʦʤʫ ʤʘʨʰʨʫʪʽ ʟ ʚʽʜʥʦʩʥʦʶ 

ʧʦʭʠʙʢʦʶ ʥʘ ʨʽʚʥʽ 4,38%. ɺʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʟʥʘʯʝʥʴ ʚʠʪʨʘʪʠ 

ʧʘʣʠʚʘ ʧʨʠ ʽʤʽʪʘʮʽʾ ʭʘʨʘʢʪʝʨʥʠʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʣʝʞʠʪʴ ʚ ʤʝʞʘʭ 4,28é7,79%. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʙʘʟʦʚʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʟʘʙʝʟʧʝʯʫʻ ʧʦʭʠʙʢʫ 

ʥʘ ʨʽʚʥʽ 4,84é7,82%. 

9. ʇʽʜʪʚʝʨʜʞʝʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʪʨʦʣʴʥʠʭ ʢʘʨʪ ʐʫʭʘʨʪʘ ʷʢ 

ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʢʦʣʽʩ, ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ, 

ʧʥʝʚʤʦʩʠʩʪʝʤʠ ʧʽʜʚʽʩʢʠ ʪʘ ʛʘʣʴʤ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʝʡ 

ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ, ʣʶʬʪʽʚ ʫ ʨʫʣʴʦʚʦʤʫ ʢʝʨʫʚʘʥʥʽ, ʧʽʜʪʽʢʘʥʴ ʚ ʩʠʩʪʝʤʽ ʤʘʱʝʥʥʷ 

ʪʘ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʩʠʩʪʝʤʠ ʚʠʧʫʩʢʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʦʥʪʨʦʣʴʥʠʭ ʢʘʨʪ ʐʫʭʘʨʪʘ ʥʝʜʦʮʽʣʴʥʝ. 

10. ʈʝʟʫʣʴʪʘʪʠ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʡʥʷʪʽ ʜʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ɼʝʨʞʘʚʥʠʤ ʧʽʜʧʨʠʻʤʩʪʚʦʤ çɼʝʨʞʘʚʥʠʡ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʡ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽ ʧʨʦʝʢʪʥʠʡ ʽʥʩʪʠʪʫʪè (ʤ. ʂʠʾʚ), ɸʚʪʦʙʫʩʥʠʤ ʧʘʨʢʦʤ ˉ2 ʂʇ 
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çʂʠʾʚʧʘʩʪʨʘʥʩè (ʤ. ʂʠʾʚ) ʪʘ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʤ. ʂʠʾʚ) ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʬʘʭʽʚʮʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 274 

çɸʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪè. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʚʠʨʽʰʝʥʦ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʝ ʟʘʚʜʘʥʥʷ ʦʮʽʥʢʠ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʢʘʪʝʛʦʨʽʾ ʄ3 ʢʣʘʩʫ ɯ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʚʠʪʨʘʪʠ 

ʧʘʣʠʚʘ. 

ɺʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʪʠʧʦʚʠʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʤʽʩʴʢʠʭ 

ʘʚʪʦʙʫʩʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʧʨʦʮʝʩʽ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʟ ʚʠʪʨʘʪʦʶ ʧʘʣʠʚʘ, 

ʚʨʘʭʦʚʫʶʯʠ ʦʩʦʙʣʠʚʦʩʪʽ ʤʘʨʰʨʫʪʫ, ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ 

ʟʤʽʥʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʚʥʘʩʣʽʜʦʢ ʥʦʨʤʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ. 

ʋʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜʠʢʫ ʨʦʟʨʘʭʫʥʢʫ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʤʽʩʴʢʠʤʠ ʘʚʪʦʙʫʩʘʤʠ 

ʰʣʷʭʦʤ ʫʨʘʭʫʚʘʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘ ʢʦʥʢʨʝʪʥʦʤʫ ʤʘʨʰʨʫʪʽ. 

ʆʪʨʠʤʘʣʦ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʥʪʨʦʣʴʥʠʭ ʢʘʨʪ ʐʫʭʘʨʪʘ 

ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʚʽʜʭʠʣʝʥʴ ʫ ʪʝʭʥʽʯʥʦʤʫ ʩʪʘʥʽ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʟʘ ʧʦʢʘʟʥʠʢʦʤ 

ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. 

ʈʦʟʨʦʙʣʝʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʠʷʚʣʝʥʥʷ ʚʽʜʭʠʣʝʥʴ ʫ ʪʝʭʥʽʯʥʦʤʫ ʩʪʘʥʽ 

ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʟʘ ʢʨʠʪʝʨʽʻʤ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, ʚ ʦʩʥʦʚʫ ʷʢʦʾ ʧʦʢʣʘʜʝʥʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʪʨʦʣʴʥʠʭ ʢʘʨʪ ʐʫʭʘʨʪʘ ʪʘ ʷʢʘ ʚʨʘʭʦʚʫʻ ʦʩʦʙʣʠʚʦʩʪʽ 

ʢʦʥʢʨʝʪʥʦʛʦ ʤʘʨʰʨʫʪʫ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʪʘ ʟʤʽʥʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʚʥʘʩʣʽʜʦʢ ʥʦʨʤʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ. 

ʄʽʩʴʢʠʡ ʘʚʪʦʙʫʩ ʢʘʪʝʛʦʨʽʾ ʄ3 ʢʣʘʩʫ ɯ, ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ, ʦʮʽʥʢʘ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ, ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʢʦʥʪʨʦʣʴʥʽ ʢʘʨʪʠ ʐʫʭʘʨʪʘ, ʪʝʤʧʝʨʘʪʫʨʘ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʧʝʨʽʦʜ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʉʧʠʩʦʢ ʧʫʙʣʽʢʘʮʽʡ ʟʜʦʙʫʚʘʯʘ. 

ʇʫʙʣʽʢʘʮʽʾ ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ. 

1. ʉʘʭʥʦ ɺ. ʇ. ʌʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʤʦʥʽʪʦʨʠʥʛʫ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ / ɺ. ʇ. ʉʘʭʥʦ, ɼ. ʆ. ʉʚʦʩʪʽʥ-ʂʦʩʷʢ // ɺʽʩʥʠʢ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 
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ʜʠʟʝʣʴʥʠʤ ʜʚʠʛʫʥʦʤ / ɺ. ʇ. ʉʘʭʥʦ, ɼ. ʆ. ʉʚʦʩʪʽʥ-ʂʦʩʷʢ // ɺʽʩʥʠʢ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʉʝʨʽʷ çʊʝʭʥʽʯʥʽ ʥʘʫʢʠè. ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ 

ʟʙʽʨʥʠʢ. ï ʂ. : ʅʊʋ, 2017. ï ɺʠʧ. 3 (39)., ʉ 141-150. 

3. ʉʘʭʥʦ ɺ. ʇ. ɼʦ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʪʘ ʧʝʨʽʦʜʫ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʟ ʜʠʟʝʣʝʤ / ɺ.ʇ. ʉʘʭʥʦ, ɼ.ʆ. ʉʘʚʦʩʪʽʥ-ʂʦʩʷʢ, 

ɺ.ʆ. ʂʫʜʘʰʝʚʘ // ɺʽʩʥʠʢ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʉʝʨʽʷ 

çʊʝʭʥʽʯʥʽ ʥʘʫʢʠè. ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ ʟʙʽʨʥʠʢ ï ʂ.: ʅʊʋ, 2019. ï ɺʠʧ. 1 (43)., 

ʉ. 178-186. 

4. ʉʘʚʦʩʪʽʥ-ʂʦʩʷʢ ɼ. ʆ. ʆʮʽʥʢʘ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʚ 

ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ / ɼ. ʆ. ʉʘʚʦʩʪʽʥ-ʂʦʩ̫ʢ // ɺʽʩʥʠʢ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʉʝʨʽʷ çʊʝʭʥʽʯʥʽ ʥʘʫʢʠè. ʅʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʡ 

ʟʙʽʨʥʠʢ ï ʂ.: ʅʊʋ, 2019. ï ɺʠʧ. 3 (45)., ʉ. 146-153. 

ʇʫʙʣʽʢʘʮʽʾ ʫ ʥʘʫʢʦʚʠʭ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʜʘʥʥʷʭ ʽʥʦʟʝʤʥʠʭ ʜʝʨʞʘʚ. 

5. ʉʘʚʦʩʪʽʥ-ʂʦʩʷʢ ɼ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʟ 

ʜʠʟʝʣʝʤ ʰʣʷʭʦʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ / ɼ. ʉʘʚʦʩʪʽʥ-ʂʦʩʷʢ, ɺ. ʉʘʭʥʦ // 

Systemy i Srodki Transportu Samochodowego. Wybrane Zagadnienia : Monografia / 

pod redakcja naukowa Kazimierza Lejdy. ï Seria Transport ˉ 9. ï Rzesz·w: 

Politehnika Rzeszowska, 2017. ï ʉ. 95ï103. 

6. ɯʚʘʥʫʰʢʦ ʆ. ɼʦ ʦʙʛʨʫʥʪʫʚʘʥʥʷ ʚʟʘʻʤʦʟʚʷʟʢʫ ʤʽʞ ʚʠʪʨʘʪʦʶ ʧʘʣʠʚʘ ʪʘ 

ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʧʨʠʢʣʘʜʽ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʟ 

ʜʠʟʝʣʝʤ / ʆ. ɯʚʘʥʫʰʢʦ, ɼ. ʉʘʚʦʩʪʽʥ-ʂʦʩʷʢ // Systemy i Srodki Transportu 

Samochodowego. Wybrane Zagadnienia : Monografia / pod redakcja naukowa 

Kazimierza Lejdy. ï Seria Transport ˉ 14. ï Rzesz·w: Politehnika Rzeszowska, 

2018. ï ʉ. 61ï68. 

ʇʫʙʣʽʢʘʮʽʾ ʘʧʨʦʙʘʮʽʡʥʦʛʦ ʭʘʨʘʢʪʝʨʫ. 

7. ʉʘʭʥʦ ɺ. ʇ., ʉʘʚʦʩʪʽʥ-ʂʦʩʷʢ ɼ. ʆ. ɼʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʫʤʦʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘ ʧʘʣʠʚʥʫ ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ / ʄʘʪʝʨʽʘʣʠ LXXIV 
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ʥʘʫʢʦʚʦʾ ʢʦʥʬʝʨʝʥʮʽʾ ʧʨʦʬʝʩʦʨʩʴʢʦ-ʚʠʢʣʘʜʘʮʴʢʦʛʦ ʩʢʣʘʜʫ ʘʩʧʽʨʘʥʪʽʚ, ʩʪʫʜʝʥʪʽʚ 

ʪʘ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʚʽʜʦʢʨʝʤʣʝʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ ʫʥʽʚʝʨʩʠʪʝʪʫ ï ʂ.: 
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ʘʚʪʦʙʫʩʽʚ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʽʤʽʪʘʮʽʡʥʝ ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ / ʄʘʪʝʨʽʘʣʠ 
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The relevance of the work is related to the important social and economic 

objectives of urban passenger transport and is due to the need of finding a universal 

methodology for assessing the technical condition, which will be based on easy-to-use 

tools and will not require significant additional equipment of existing rolling stock. 

Based on the widespread and active development of vehiclesô technical 

condition remote monitoring systems, taking into account the design features of the 

urban bus passenger transport, the relevance of the study of the possibility of using the 

fuel consumption indicator as a criterion for assessing the technical condition for city 

buses was justified. 

According to the results of theoretical studies, it was established that the city 

busesô operating conditions, its influence on the technical condition and fuel 

consumption were established, which made it possible to summarize the key criteria 

that formed the basis of the developed methodology and experimental studies. 

It is established that the most common type of rolling stock engaged in urban 

passenger transport in the Kiev is a large class of buses, in particular buses of the brand 

MAZ-203. Therefore, this model was chosen as the object of the study. 

Based on the results of the analysis of the trends in the technical state due to the 

operation of the vehicles for its intended purpose and its maintenance in accordance 

with the regulations, which are described in detail in the scientific literature, the method 

for detecting malfunctions of city buses based on the use of the Shukhart control cards 

was proposed, with preliminary determination of the base fuel consumption which is 
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the main evaluation criterion. The method of control cards constructing is presented 

and the criteria for detecting deviations in the technical condition are formed. 

The methods of basic fuel consumption determination were proposed, which 

allows to take into account particular route features, fluctuations in the temperature of 

the environment during the year and changes in the operational parameters of rolling 

stock due to its use according to its purpose and technical maintenance in accordance 

with the regulations. 

In order to establish the relationship between fuel consumption and the technical 

condition of city buses, experimental studies were carried out on the basis of bus depot 

No. 2 of the Kyivpastrans CP. The objects of research were 41 buses MAZ 203.065 

(2011...2012 release year) and 26 buses MAZ 203.069 (2017...2018 release year), 

which were divided into 6 research groups. Such a ranking allowed to distinguish 

characteristic technical conditions and faults for different operation periods with a 

sufficiently high accuracy. 

Since fuel consumption is a complex estimator, which depends on many factors, 

the studies of effects of the ambient temperature and the period of operation on fuel 

consumption were carried out. These studies have shown that the dependence of fuel 

consumption on each of the above-mentioned parameters is described by a second 

degree polynomial with a fairly high accuracy. As a result, the equations for 

determining the correction coefficient depended on ambient temperature kt and 

correction coefficient depended on operational period kT for linear fuel consumption 

were formulated. 

The most typical malfunctions of city buses which occur during the operation 

period have been established, which allows to justify its connection with fuel 

consumption and confirm this hypothesis by simulating certain malfunctions during 

the mathematical modeling process. The relative error of the calculated values is 

4,28é7,79%. 



11 

The expediency of using Schuhart control charts to identify a number of vehicle 

malfunctions in terms of fuel consumption was confirmed, the recommendations for 

introducing and using a technical condition assessment methodology based on 

Schuhart control charts use for existing road transport enterprises were developed. 

According to the results of the dissertation, the following was established. 

1. The fuel consumption indicator is quite sensitive to changes in operating 

conditions, has a direct connection with a number of malfunctions and rolling stock 

constructive parameters, and therefore can be used as a criterion for assessing the 

technical condition of M3 category (class I) city buses. 

2. The methodology for determining the basic fuel consumption of a bus has 

been improved, which takes into account the peculiarities of driving conditions on a 

given route, changes in ambient temperature and deterioration of its performance over 

time as a result of normal operation as intended. 

3. The methods for assessing the technical condition of city buses in terms of 

fuel consumption, based on the use of Shewhart control cards were proposed. It takes 

into account the characteristics of a particular route, changes in ambient temperature 

and the changes in the operational parameters of city buses due to its use according to 

its purpose. 

4. The dependence of city busesô fuel consumption on climatic conditions has 

been confirmed and the equation for determining the correction coefficient depended 

on ambient temperature for linear fuel consumption, which provides the determination 

coefficient at the level of 0,898...0,921. 

5. The dependence of city busesô fuel consumption on its operation period has 

been confirmed and the equation for determining the correction coefficient depended 

on operational period for linear fuel consumption, which provides the value of the 

coefficient of determination at the level of 0,895...0,958. 

6. It has been refined that due to the increasing of city buses' operational period, 

a number of electrical equipment, cooling system, wheels, braking system, suspension, 
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gearbox and internal combustion engine malfunctions increases, while the exhaust gas 

system, lubrication system, fuel supply system, body and steering control malfunctions 

appears uniformly throughout the entire operation period. The total number of 

malfunctions per unit of rolling stock during the research period lies within the range 

of 0,12...3,81. 

7. The most typical malfunctions occurring during the city busesô operation 

period have been established. They include: external light devices malfunctions ï 

18,84%, decrease in tire pressure ï 5,38%, leakage of the cooling system ï 10,66%, 

leakage of the pneumatic brake system ï 4,41%, calipers and discs malfunctions ï 

4,41%, interior doors malfunctions ï 5,06%, the passenger hatch malfunctions ï 

3,77%, leakage of the suspension pneumatic system ï 4,41% of the total malfunctionsô 

number, identified during the research period. Taking into account this malfunctions 

leads to an increase in fuel consumption from 5% to 16%. 

8. An analytical study of the relationship between the technical condition and 

fuel consumption of city buses on the mathematical model was carried out, as a result 

of which it was established that the calculated values of fuel consumption in l / 100 km 

correspond to its actual value for new buses on a certain route with a relative error of 

4,38%, the relative error of the calculated values of fuel consumption during simulation 

of typical malfunctions lies within 4,28é7,79%, the proposed method for determining 

the base fuel consumption provides an error of 4,84é7,82%. 

8. Based on the experimental data the relationship between the characteristic 

malfunctions and the fuel consumption of city buses has been determined and 

substantiated. The expediency of using Schuhart control charts as a tool for detecting 

wheel malfunctions, cooling system malfunctions, malfunctions of suspension 

pneumatic system and brakes, timing belt breaks was confirmed. It has been established 

that the use of Shewhart control charts is impractical to identify malfunctions in 

electrical equipment, backlashes in the steering, leaks in the lubrication system and 

backlashes in the steering in the exhaust gas system. 
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9. The results of theoretical and experimental studies are accepted for 

implementation by the State Enterprise "State Motor Transport Research and Design 

Institute" (Kyiv), bus depot No. 2 of the KP "Kyivpastrans" (Kyiv) and in the 

educational process of the National Transport University (Kyiv) for students studying 

at 274 "Automobile Transport" training program. 

Scientific novelty of the results. 

In the dissertation, the scientific and practical problem of assessing the technical 

condition of class I M3 city buses in terms of fuel consumption was solved. 

For the first time, the interrelation of typical malfunctions of city buses arising 

in the course of their operation with fuel consumption was established, taking into 

account the particularities of operating conditions on a specific route. 

The method of calculating fuel consumption of city buses by taking into account 

the specific features of the route, climatic conditions and changes in the technical 

condition due to normal operation for the intended purpose has been improved. 

The use of Shewhart control charts for detecting the deviations in the technical 

condition of city buses in terms of fuel consumption was further developed. 

The practical value of the obtained results. 

The recommendations for identifying the deviations in the technical condition of 

city buses according to the criterion of fuel consumption, which is based on the use of 

Shewhart control charts and taking into account the specific features of a particular 

route of operation, climatic conditions and changes in the technical condition due to 

normal operation for its intended purpose has been developed. 

Key words. 

M3 category (class I) city bus, fuel consumption, technical condition assessment, 

operating conditions, Shewhart control charts, ambient temperature, operating period. 
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ɺʉʊʋʇ 

 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʇʘʩʘʞʠʨʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ ï ʮʝ ʯʘʩʪʠʥʘ ʻʜʠʥʦʾ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ (ɭʊʉ), ʝʢʦʥʦʤʽʯʥʘ ʽ ʩʦʮʽʘʣʴʥʘ ʨʦʣʴ ʷʢʦʾ ʧʦʣʷʛʘʻ ʚ ʥʘʜʘʥʥʽ 

ʧʦʩʣʫʛ ʟ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ, ʾʭ ʨʫʯʥʦʾ ʧʦʢʣʘʞʽ ʪʘ ʙʘʛʘʞʫ ʧʦ ʨʽʟʥʠʤ ʚʠʜʘʤ 

ʩʧʦʣʫʯʝʥʥʷ. 

ʇʘʩʘʞʠʨʩʴʢʠʡ ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ  ̒ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʪʘ ʥʘʡʙʽʣʴʰ 

ʧʦʰʠʨʝʥʠʭ ʚʠʜʽʚ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʢʨʘʾʥʠ, ʷʢʠʡ ʰʠʨʦʢʦ ʦʙʩʣʫʛʦʚʫʻ 

ʪʨʘʥʩʧʦʨʪʥʽ ʧʦʪʨʝʙʠ ʥʘʩʝʣʝʥʥʷ ʚ ʤʽʩʴʢʠʭ, ʧʨʠʤʽʩʴʢʠʭ ʪʘ ʤʽʞʤʽʩʴʢʠʭ 

ʧʝʨʝʚʝʟʝʥʥʷʭ, ʫ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ, ʘʚʪʦʙʫʩʘʤʠ. 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ (ʈʉ) ʘʚʪʦʙʫʩʥʠʭ ʧʘʨʢʽʚ 

(ɸʇ) ʪʘ ʧʽʜʪʨʠʤʘʥʥʷ ʡʦʛʦ ʚ ʥʘʣʝʞʥʦʤʫ ʪʝʭʥʽʯʥʦʤʫ ʩʪʘʥʽ ʧʨʠ ʨʘʮʽʦʥʘʣʴʥʠʭ 

ʚʠʪʨʘʪʘʭ ʚʩʽʭ ʚʠʜʽʚ ʨʝʩʫʨʩʽʚ, ʥʦʨʤʘʪʠʚʥʠʭ ʨʽʚʥʷʭ ʜʦʨʦʞʥʴʦʾ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ 

ʙʝʟʧʝʢʠ, ʜʦʪʨʠʤʫʶʯʠʩʴ ʚʠʟʥʘʯʝʥʠʭ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʫʤʦʚ ʧʨʘʮʽ ʧʝʨʩʦʥʘʣʫ, ʻ 

ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ ʪʝʭʥʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʷʢ ʛʘʣʫʟʽ ʧʨʘʢʪʠʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ. 

ʆʩʪʘʥʥʽʤ ʯʘʩʦʤ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʝʥʜʝʥʮʽʷ ʜʦ ʩʪʨʽʤʢʦʛʦ ʧʦʰʠʨʝʥʥʷ 

ʜʠʩʪʘʥʮʽʡʥʠʭ ʩʠʩʪʝʤ ʢʦʥʪʨʦʣʶ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ. ʄʘʡʞʝ 

ʚʩʽ ʧʨʦʚʽʜʥʽ ʚʠʨʦʙʥʠʢʠ ʘʚʪʦʤʦʙʽʣʽʚ ʤʘʶʪʴ ʚʣʘʩʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ 

ʜʦʟʚʦʣʷʻ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʘʥʠʭ ʙʦʨʪʦʚʦʾ ʩʠʩʪʝʤʠ ʩʘʤʦʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʘ GPS 

ʧʝʨʝʜʘʚʘʯʽʚ, ʚʠʟʥʘʯʘʪʠ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʪʘ ʢʦʨʝʛʫʚʘʪʠ 

ʨʝʞʠʤʠ ʡʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ. ʇʨʦʪʝ ʪʘʢʽ ʩʠʩʪʝʤʠ ʩʢʣʘʜʥʽ, ʤʘʶʪʴ 

ʚʫʟʴʢʫ ʩʧʝʮʽʘʣʽʟʘʮʽʶ ʽ ʨʦʟʨʦʙʣʷʣʠʩʷ ʜʣʷ ʦʢʨʝʤʠʭ ʤʘʨʦʢ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ 

ʘʙʦ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʚʠʨʦʙʥʠʯʠʭ ʟʘʚʜʘʥʴ (ʙʫʜʽʚʥʠʮʪʚʦ, ʩʽʣʴʩʴʢʝ ʛʦʩʧʦʜʘʨʩʪʚʦ, 

ʛʽʨʥʠʯʘ ʧʨʦʤʠʩʣʦʚʽʩʪʴ ʪʦʱʦ). ʑʦ ʞ ʩʪʦʩʫʻʪʴʩʷ ʤʦʥʽʪʦʨʠʥʛʦʚʠʭ ʩʠʩʪʝʤ, ʷʢʽ 

ʜʦʩʪʫʧʥʽ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘ ʤʽʩʴʢʽ ʘʚʪʦʙʫʩʠ ʥʘ ʪʝʨʠʪʦʨʽʾ ʋʢʨʘʾʥʠ, ʙʽʣʴʰʽʩʪʴ ʟ 

ʥʠʭ ʤʘʻ ʜʦʩʠʪʴ ʦʙʤʝʞʝʥʠʡ ʬʫʥʢʮʽʦʥʘʣ ʪʘ ʧʨʦʧʦʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʦʙʣʽʢʫ ʚʠʪʨʘʪʠ 

ʧʘʣʠʚʘ ʰʣʷʭʦʤ ʚʩʪʘʥʦʚʣʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʜʘʪʯʠʢʽʚ ʫ ʩʠʩʪʝʤʫ ʞʠʚʣʝʥʥʷ ʪʘ 

ʢʦʥʪʨʦʣʶ ʰʚʠʜʢʽʩʥʠʭ ʨʝʞʠʤʽʚ ʽ ʤʘʨʰʨʫʪʫ ʨʫʭʫ ʯʝʨʝʟ GPS ʧʝʨʝʜʘʚʘʯ, ʚ ʪʦʡ ʯʘʩ 

ʷʢ ʦʮʽʥʢʘ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʟʘʣʠʰʘʪ̒ʴʩʷ ʧʦʟʘ ʫʚʘʛʦʶ. 
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ʏʘʩʪʢʦʚʠʤ ʚʠʨʽʰʝʥʥʷʤ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʧʨʦʙʣʝʤ ʤʦʞʝ ʩʪʘʪʠ ʧʦʰʫʢ 

ʤʝʪʦʜʠʢʠ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʟʘ ʫʟʘʛʘʣʴʥʝʥʠʤ ʢʨʠʪʝʨʽʻʤ, 

ʷʢʠʡ ʜʦʩʪʘʪʥʴʦ ʯʫʪʣʠʚʠʡ ʜʦ ʟʤʽʥ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ. ʆʜʥʠʤ ʽʟ ʪʘʢʠʭ ʢʨʠʪʝʨʽʾʚ 

ʤʦʞʝ ʙʫʪʠ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʚ ʣʽʪʨʘʭ ʥʘ 100 ʢʽʣʦʤʝʪʨʽʚ. 

ʆʪʞʝ, ʘʢʪʫʘʣʴʥʠʤʠ ʻ ʜʦʩʣʽʜʞʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʘ 

ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʷʢ ʢʨʠʪʝʨʽʶ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ʇʨʝʜʩʪʘʚʣʝʥʘ ʜʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʻ ʟʘʚʝʨʰʝʥʠʤ ʜʦʩʣʽʜʞʝʥʥʷʤ, ʱʦ ʚʠʢʦʥʘʥʝ 

ʘʚʪʦʨʦʤ ʟʛʽʜʥʦ ʟ ʧʣʘʥʘʤʠ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ʅʊʋ ʚ ʨʘʤʢʘʭ ʥʘʫʢʦʚʦʾ ʪʝʤʠ 

ʢʘʬʝʜʨʠ çʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʨʦʙʦʪʠ ʧʽʜʧʨʠʻʤʩʪʚ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʰʣʷʭʦʤ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʚʠʨʦʙʥʠʯʠʭ ʧʨʦʮʝʩʽʚ, ʩʠʩʪʝʤ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʧʦʢʨʘʱʝʥʥʷ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʦʨʦʞʥʽʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚè (ˉ ʜʝʨʞ. ʨʝʻʩʪʨʘʮʽʾ 0114U000120). 

ʄʝʪʘ ʜʦʩʣʽʜʞʝʥʥʷ ï ʦʮʽʥʢʘ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʢʘʪʝʛʦʨʽʾ 

ʄ3 ʢʣʘʩʫ ɯ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ. 

ɿʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʚ ʨʦʙʦʪʽ 

ʚʠʨʽʰʫʚʘʣʠʩʷ ʪʘʢʽ ʟʘʚʜʘʥʥʷ: 

1. ɸʥʘʣʽʟ ʤʦʞʣʠʚʦʩʪʽ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʟʘ 

ʧʦʢʘʟʥʠʢʦʤ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ. 

2. ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, ʷʢ ʢʣʶʯʦʚʦʛʦ ʢʨʠʪʝʨʽʶ 

ʜʣʷ ʦʮʽʥʢʠ ʟʤʽʥ ʫ ʪʝʭʥʽʯʥʦʤʫ ʩʪʘʥʽ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ. 

3. ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʠʢʠ ʪʘ ʢʨʠʪʝʨʽʾʚ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʧʨʦ ʥʘʷʚʥʽʩʪʴ 

ʚʽʜʭʠʣʝʥʥʷ ʫ ʪʝʭʥʽʯʥʦʤʫ ʩʪʘʥʽ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʟʘ ʧʦʢʘʟʥʠʢʦʤ 

ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ. 

4. ʇʨʦʚʝʜʝʥʥʷ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʟʘ ʧʦʢʘʟʥʠʢʦʤ 

ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʫ ʚʠʟʥʘʯʝʥʠʭ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

5. ɺʩʪʘʥʦʚʣʝʥʥʷ ʚʧʣʠʚʫ ʭʘʨʘʢʪʝʨʥʠʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʥʘ 

ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ ʟʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦʶ ʤʝʪʦʜʠʢʦʶ. 
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6. ʈʦʟʨʦʙʢʘ ʨʝʢʦʤʝʥʜʘʮʽʡ ʱʦʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʠʢʠ 

ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʚʠʪʨʘʪʠ 

ʧʘʣʠʚʘ ʚ ʫʤʦʚʘʭ ʜʽʶʯʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʧʨʦʮʝʩ ʟʤʽʥʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʧʽʜ 

ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ: ʚʟʘʻʤʦʟʚôʷʟʦʢ ʤʽʞ ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ ʪʘ ʚʠʪʨʘʪʦ  ʁ

ʧʘʣʠʚʘ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʢʘʪʝʛʦʨʽʾ ʄ3 ʢʣʘʩʫ ɯ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ 

ʪʘʢʽ ʪʝʦʨʝʪʠʯʥʽ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ ʷʢ ʘʥʘʣʽʟ, ʽʥʜʫʢʮʽʷ, ʘʧʨʦʢʩʠʤʘʮʽʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʪʘ ʬʦʨʤʘʣʽʟʘʮʽʷ ʟʘʣʝʞʥʦʩʪʝʡ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʧʝʨʽʦʜʫ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʉʝʨʝʜ 

ʝʤʧʽʨʠʯʥʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʝʢʩʧʝʨʠʤʝʥʪ, ʧʨʤ̫ʽ 

ʚʠʤʽʨʶʚʘʥʥʷ, ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʪʘ ʤʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ 

ʚʠʨʽʰʝʥʦ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʝ ʟʘʚʜʘʥʥʷ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʤʽʩʴʢʠʭ 

ʘʚʪʦʙʫʩʽʚ ʢʘʪʝʛʦʨʽʾ ʄ3 ʢʣʘʩʫ ɯ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ. 

ɺʧʝʨʰʝ ʚʩʪʘʥʦʚʣʝʥʦ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʪʠʧʦʚʠʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʤʽʩʴʢʠʭ 

ʘʚʪʦʙʫʩʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʧʨʦʮʝʩʽ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʟ ʚʠʪʨʘʪʦʶ ʧʘʣʠʚʘ, 

ʚʨʘʭʦʚʫʶʯʠ ʦʩʦʙʣʠʚʦʩʪʽ ʤʘʨʰʨʫʪʫ, ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ 

ʟʤʽʥʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʚʥʘʩʣʽʜʦʢ ʥʦʨʤʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ. 

ʋʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜʠʢʫ ʨʦʟʨʘʭʫʥʢʫ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʤʽʩʴʢʠʤʠ ʘʚʪʦʙʫʩʘʤʠ 

ʰʣʷʭʦʤ ʫʨʘʭʫʚʘʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘ ʢʦʥʢʨʝʪʥʦʤʫ ʤʘʨʰʨʫʪʽ. 

ʆʪʨʠʤʘʣʦ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʟʘʩʪʦʩʫʚʘʥʥʷ ʢʦʥʪʨʦʣʴʥʠʭ ʢʘʨʪ ʐʫʭʘʨʪʘ 

ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʚʽʜʭʠʣʝʥʴ ʫ ʪʝʭʥʽʯʥʦʤʫ ʩʪʘʥʽ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʟʘ ʧʦʢʘʟʥʠʢʦʤ 

ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʈʦʟʨʦʙʣʝʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ 

ʱʦʜʦ ʚʠʷʚʣʝʥʥʷ ʚʽʜʭʠʣʝʥʴ ʫ ʪʝʭʥʽʯʥʦʤʫ ʩʪʘʥʽ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʟʘ ʢʨʠʪʝʨʽʻʤ 

ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, ʚ ʦʩʥʦʚʫ ʷʢʦʾ ʧʦʢʣʘʜʝʥʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʪʨʦʣʴʥʠʭ ʢʘʨʪ 

ʐʫʭʘʨʪʘ ʪʘ ʷʢʘ ʚʨʘʭʦʚʫʻ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʥʢʨʝʪʥʦʛʦ ʤʘʨʰʨʫʪʫ ʝʢʩʧʣʫʘʪʘʮʽʾ, 

ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʪʘ ʟʤʽʥʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʚʥʘʩʣʽʜʦʢ ʥʦʨʤʘʣʴʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ. 
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ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʡʥʷʪʽ ʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ɼʝʨʞʘʚʥʠʤ 

ʧʽʜʧʨʠʻʤʩʪʚʦʤ çɼʝʨʞʘʚʥʠʡ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʡ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽ ʧʨʦʝʢʪʥʠʡ 

ʽʥʩʪʠʪʫʪè (ʤ. ʂʠʾʚ), ɸʚʪʦʙʫʩʥʠʤ ʧʘʨʢʦʤ ˉ2 ʂʇ çʂʠʾʚʧʘʩʪʨʘʥʩè (ʤ. ʂʠʾʚ) ʪʘ ʚ 

ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʤ. ʂʠʾʚ) ʧʨʠ 

ʧʽʜʛʦʪʦʚʮʽ ʬʘʭʽʚʮʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 274 çɸʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪè. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɺʩʽ ʦʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʧʦʜʘʥʽ ʜʦ ʟʘʭʠʩʪʫ, 

ʦʪʨʠʤʘʥʦ ʟʜʦʙʫʚʘʯʝʤ ʩʘʤʦʩʪʽʡʥʦ ʪʘ ʦʧʫʙʣʽʢʦʚʘʥʦ ʫ 8 ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ. ʈʦʙʦʪʠ 

[1, 2] ʚʠʢʦʥʘʥ ̔ʦʜʥʦʦʩʽʙʥʦ. ʋ ʨʦʙʦʪʘʭ, ʚʠʢʦʥʘʥʠʭ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ, ʟʜʦʙʫʚʘʯʫ 

ʥʘʣʝʞʠʪʴ: ʘʥʘʣʽʟ ʟʘʩʦʙʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʪʘ 

ʨʦʟʨʦʙʢʘ ʢʣʘʩʠʬʽʢʘʮʽʡʥʦʾ ʩʭʝʤʠ ʩʧʦʩʦʙʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʟʘ ʧʝʨʽʦʜʠʯʥʽʩʪʶ ʢʦʥʪʨʦʣʶ ʧʘʨʘʤʝʪʨʽʚ [3]; ʧʦʨʽʚʥʷʣʴʥʠʡ 

ʘʥʘʣʽʟ ʤʝʪʦʜʽʚ ʥʦʨʤʫʚʘʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʚʠʟʥʘʯʝʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʤʘʨʰʨʫʪʫ [4]; ʨʦʟʨʘʭʫʥʢʠ ʟʘ ʤʘʪʝʤʘʪʠʯʥʦʶ ʤʦʜʝʣʣʶ Physical 

Emission Rate Estimator (PERE) [5]; ʟʙʽʨ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʧʨʦ ʚʠʪʨʘʪʫ 

ʧʘʣʠʚʘ ʘʚʪʦʙʫʩʘʤʠ ʄɸɿ 203.065 ʽ ʄɸɿ 203.069, ʘʥʘʣʽʟ ʛʨʘʬʽʯʥʠʭ ʟʘʣʝʞʥʦʩʪʝʡ 

ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚʽʜ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʪʦʙʫʩʘ ʪʘ ʬʦʨʤʘʣʽʟʘʮʽʷ ʨʽʚʥʷʥʥʷ ʜʣʷ 

ʢʦʝʬʽʮʽʻʥʪʫ ʢʦʨʠʛʫʚʘʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʟʘ ʪʝʨʤʽʥʦʤ ʝʢʩʧʣʫʘʪʘʮʽʾ [6]; 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʤʽʩʴʢʠʤʠ ʘʚʪʦʙʫʩʘʤʠ ʨʽʟʥʠʭ 

ʨʦʢʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ [7]; ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʫ ʚʧʣʠʚʫ ʪʝʤʧʝʨʘʪʫʨʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ ʤʽʩʴʢʠʤʠ ʘʚʪʦʙʫʩʘʤʠ [8]. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʜʠʩʝʨʪʘʮʽʾ ʙʫʣʠ 

ʧʨʝʜʩʪʘʚʣʝʥ ̔ʪʘ ʦʪʨʠʤʘʣʠ ʧʦʟʠʪʠʚʥʫ ʦʮʽʥʢʫ ʥʘ: 

- ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʇʦʢʨʘʱʝʥʥʷ 

ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʤʘʰʠʥè 

(ʩ. ɺʦʣʦʩʷʥʢʘ, ʃʴʚʽʚʩʴʢʘ ʦʙʣ., ʋʢʨʘʾʥʘ, 2017 ʨ.); 

- ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çSystemy i srodki transportu 

samochodowego. SAKON 17è (ʤ. ɾʝʰʫʚ, ʇʦʣʴʱʘ, 2017 ʨ.); 

- LXʍIV ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʧʨʦʬʝʩʦʨʩʴʢʦ-ʚʠʢʣʘʜʘʮʴʢʦʛʦ ʩʢʣʘʜʫ, 

ʘʩʧʽʨʘʥʪʽʚ, ʩʪʫʜʝʥʪʽʚ ʪʘ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʚʽʜʦʢʨʝʤʣʝʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ, 2018 ʨ.); 
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- ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çSystemy i srodki transportu 

samochodowego. SAKON 18è (ʤ. ɾʝʰʫʚ, ʇʦʣʴʱʘ, 2018 ʨ.); 

- 17-ʽʡ ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʅʘʫʢʘ ï 

ʦʙʨʘʟʦʚʘʥʠʶ, ʧʨʦʠʟʚʦʜʩʪʚʫ, ʵʢʦʥʦʤʠʢʝè (ʤ. ʄʽʥʩʴʢ, ɹʽʣʦʨʫʩʴ, 2019 ʨ.); 

- LXʍV ʥʘʫʢʦʚʽʡ ʢʦʥʬʝʨʝʥʮʽʾ ʧʨʦʬʝʩʦʨʩʴʢʦ-ʚʠʢʣʘʜʘʮʴʢʦʛʦ ʩʢʣʘʜʫ, 

ʘʩʧʽʨʘʥʪʽʚ, ʩʪʫʜʝʥʪʽʚ ʪʘ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʚʽʜʦʢʨʝʤʣʝʥʠʭ ʩʪʨʫʢʪʫʨʥʠʭ ʧʽʜʨʦʟʜʽʣʽʚ 

ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʤ. ʂʠʾʚ, ʋʢʨʘʾʥʘ, 2019 ʨ.). 

ʇʫʙʣʽʢʘʮʽʾ. ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʧʫʙʣʽʢʦʚʘʥʦ ʚ 8 ʥʘʫʢʦʚʠʭ 

ʧʨʘʮʷʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ: 4 ï ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ, 2 ï 

ʚ ʟʘʢʦʨʜʦʥʥʠʭ ʚʠʜʘʥʥʷʭ, 2 ï ʫ ʤʘʪʝʨʽʘʣʘʭ ʚʽʪʯʠʟʥʷʥʠʭ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʠʭ 

ʢʦʥʬʝʨʝʥʮʽʡ. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʷ ʤʽʩʪʠʪʴ ʪʘʢʽ ʨʦʟʜʽʣʠ: ʚʩʪʫʧ, 

ʨʦʟʜʽʣ 1, ʨʦʟʜʽʣ 2, ʨʦʟʜʽʣ 3, ʨʦʟʜʽʣ 4, ʚʠʩʥʦʚʢʠ, ʩʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ 

(119 ʥʘʡʤʝʥʫʚʘʥʴ), ʜʦʜʘʪʢʠ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʚʠʢʣʘʜʝʥʘ ʥʘ 174 ʩʪʦʨʽʥʢʘʭ 

ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʫ, ʧʨʦʽʣʶʩʪʨʦʚʘʥʘ 43 ʨʠʩʫʥʢʘʤʠ ʪʘ 30 ʪʘʙʣʠʮʷʤʠ. ʆʩʥʦʚʥʘ 

ʪʝʢʩʪʦʚʘ ʯʘʩʪʠʥʘ ʩʪʘʥʦʚʠʪʴ 115 ʩʪʦʨʽʥʦʢ. 
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ʈʆɿɼɯʃ 1 

ɸʅɸʃɯɿ ʆʉʆɹʃʀɺʆʉʊɽʁ I  ɺʇʃʀɺʋ ʋʄʆɺ ɽʂʉʇʃʋɸʊɸʎɯɰ 

ʄɯʉʔʂʀʍ ɸɺʊʆɹʋʉɯɺ ʅɸ ɰʍ ʊɽʍʅɯʏʅʀʁ ʉʊɸʅ ʊɸ 

ɺʀʊʈɸʊʋ ʇɸʃʀɺɸ 

 

1.1 ʆʩʦʙʣʠʚʦʩʪʽ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʨʝʞʠʤʽʚ ʨʫʭʫ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ 

 

ʄʽʩʴʢʽ ʘʚʪʦʙʫʩʥʽ ʧʝʨʝʚʝʟʝʥʥʷ ʤʘʶʪʴ ʽʩʪʦʪʥʫ ʩʧʝʮʠʬʽʢʫ, ʦʙʫʤʦʚʣʝʥʫ ʨʷʜʦʤ 

ʦʙ'ʻʢʪʠʚʥʠʭ ʽ ʩʫʙ'ʻʢʪʠʚʥʠʭ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʫʤʦʚʥʦ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʟʦʚʥʽʰʥʽ, 

ʚʥʫʪʨʽʰʥʽ ʪʘ ʝʢʦʥʦʤʽʯʥʽ. 

1. ɿʦʚʥʽʰʥʽ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʬʘʢʪʦʨʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʧʨʦʮʝʩʦʤ ʧʝʨʝʚʝʟʝʥʴ: 

¶ ʢʦʤʧʘʢʪʥʘ ʪʝʨʠʪʦʨʽʷ, ʱʦ ʦʙʩʣʫʛʦʚʫʻʪʴʩʷ; 

¶ ʞʦʨʩʪʢʦ ʩʧʣʘʥʦʚʘʥʽ ʟʘ ʯʘʩʦʤ ʪʘ ʧʨʦʪʷʞʥʽʩʪʶ ʤʘʨʰʨʫʪʠ ʟ ʯʘʩʪʠʤʠ 

ʟʫʧʠʥʢʘʤʠ, ʛʘʣʴʤʫʚʘʥʥʷʤʠ, ʧʦʚʦʨʦʪʘʤʠ ʪʘ ʧʨʠʩʢʦʨʝʥʥʷʤʠ, 

ʽʥʪʝʥʩʠʚʥʠʤ ʨʫʭʦʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʽ ʩʪʽʡʢʠʤ ʩʝʨʝʜʥʽʤ 

ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʤ; 

¶ ʽʥʪʝʥʩʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ (ʚʝʣʠʢʽ ʩʝʨʝʜʥʴʦʜʦʙʦʚʽ ʧʨʦʙʽʛʠ, ʥʘʷʚʥʽʩʪʴ 

ʧʝʨʝʤʽʱʝʥʥʷ ʘʚʪʦʙʫʩʽʚ ʤʽʞ ʦʢʨʝʤʠʤʠ ʤʘʨʰʨʫʪʘʤʠ ʧʨʦʪʷʛʦʤ ʟʤʽʥʠ, 

ʥʘʷʚʥʽʩʪʴ ʛʦʜʠʥ çʧʽʢè, ʢʦʣʠ ʘʚʪʦʙʫʩʠ ʧʨʘʮʶʶʪʴ ʟ ʧʝʨʝʚʘʥʪʘʞʝʥʥʷʤ ʚ 

1,5...2,0 ʨʘʟʠ, ʯʘʩʪʝ ʧʝʨʝʤʠʢʘʥʥʷ ʧʝʨʝʜʘʯ, ʧʽʜʚʠʱʝʥʽ ʦʙʝʨʪʠ ʜʚʠʛʫʥʘ); 

¶ ʥʝʜʦʩʪʘʪʥʷ ʦʨʛʘʥʽʟʘʮʽʷ ʪʘ ʨʝʛʫʣʶʚʘʥʥʷ ʨʫʭʫ ʚ ʟʘʛʘʣʴʥʦʤʫ ʧʦʪʦʮʽ 

ʟʫʤʦʚʣʝʥʘ ʚʽʜʩʫʪʥʽʩʪʶ ʧʨʽʦʨʠʪʝʪʽʚ ʜʣʷ ʤʽʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ, ʥʝʜʦʩʢʦʥʘʣʽʩʪʴ ʦʙʣʘʰʪʫʚʘʥʥʷ ʟʫʧʠʥʦʯʥʠʭ ʧʫʥʢʪʽʚ, ʩʣʘʙʢʘ 

ʦʩʚʽʪʣʝʥʽʩʪʴ ʽ ʥʠʟʴʢʘ ʧʨʦʧʫʩʢʥʘ ʟʜʘʪʥʽʩʪʴ ʜʦʨʽʛ, ʥʝʦʧʪʠʤʘʣʴʥʝ 

ʩʚʽʪʣʦʬʦʨʥʝ ʨʝʛʫʣʶʚʘʥʥʷ, ʥʝʟʘʜʦʚʽʣʴʥʠʡ ʩʪʘʥ ʚʫʣʠʮʴ ʪʘ ʜʦʨʽʛ 

(ʧʦʰʢʦʜʞʝʥʥʷ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ, ʚʽʜʩʫʪʥʽʩʪʴ ʨʦʟʤʽʪʢʠ ʪʘ ʜʦʨʦʞʥʽʭ 

ʟʥʘʢʽʚ); 

¶ ʝʢʩʧʣʫʘʪʘʮʽʷ ʚ ʫʤʦʚʘʭ ʟʘʙʨʫʜʥʝʥʥʷ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ 

ʟʘʛʘʟʦʚʘʥʦʩʪʽ, ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʙʽʣʴʰʦʩʪʽ ʚʝʣʠʢʠʭ ʥʘʩʝʣʝʥʠʭ ʧʫʥʢʪʽʚ. 
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2. ɺʥʫʪʨʽʰʥʽ ʦʨʛʘʥʽʟʘʮʽʡʥʽ ʽ ʪʝʭʥʽʯʥʽ ʬʘʢʪʦʨʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʥʝʜʦʩʪʘʪʥʽʤ 

ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʚʠʨʦʙʥʠʯʦ-ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ, ʧʝʨʩʦʥʘʣʦʤ, ʫʩʪʘʪʢʫʚʘʥʥʷʤ, 

ʦʨʛʘʥʽʟʘʮʽʻʶ, ʫʧʨʘʚʣʽʥʥʷʤ, ʪʝʭʥʦʣʦʛʽʻʶ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪʫ 

ʘʚʪʦʙʫʩʽʚ ʪʘ ʽʥʰʠʤʠ ʯʠʥʥʠʢʘʤʠ, ʷʢʽ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʟʘʣʝʞʘʪʴ ʚʽʜ ʫʧʨʘʚʣʽʥʩʴʢʠʭ 

ʨʽʰʝʥʴ ʟ ʙʦʢʫ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʘ ʦʪʞʝ, ʻ ʨʝʟʝʨʚʦʤ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʡʦʛʦ ʨʦʙʦʪʠ. 

3. ɽʢʦʥʦʤʽʯʥʽ ʬʘʢʪʦʨʠ, ʱʦ ʧʦʚ'ʷʟʘʥʽ ʟ ʧʦʩʪʽʡʥʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʥʝʦʙʭʽʜʥʠʭ 

ʜʦʪʘʮʽʡ, ʚʠʢʣʠʢʘʥʠʭ: 

¶ ʧʽʜʚʠʱʝʥʥʷʤ ʘʤʦʨʪʠʟʘʮʽʡʥʠʭ ʚʽʜʨʘʭʫʚʘʥʴ ʫ ʟʚ'ʷʟʢʫ ʟ ʨʦʩʪʦʤ ʮʽʥ ʥʘ 

ʨʫʭʦʤʠʡ ʩʢʣʘʜ; 

¶ ʟʙʽʣʴʰʝʥʥʷʤ ʚʠʪʨʘʪ ʥʘ ʝʢʩʧʣʫʘʪʘʮʽʶ ʘʚʪʦʙʫʩʽʚ ʯʝʨʝʟ ʧʦʜʦʨʦʞʯʘʥʥʷ 

ʧʘʣʠʚʘ, ʘʚʪʦʤʦʙʽʣʴʥʠʭ ʰʠʥ ʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʤʘʪʝʨʽʘʣʽʚ; 

¶ ʧʽʜʚʠʱʝʥʥʷʤ ʚʠʪʨʘʪ ʥʘ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪ ʨʫʭʦʤʦʛʦ 

ʩʢʣʘʜʫ ʚ ʟʚ'ʷʟʢʫ ʟ ʨʦʩʪʦʤ ʮʽʥ ʥʘ ʟʘʧʘʩʥʽ ʯʘʩʪʠʥʠ ʪʘ ʤʘʪʝʨʽʘʣʠ; 

¶ ʟʨʦʩʪʘʥʥʷʤ ʟʘʨʦʙʽʪʥʦʾ ʧʣʘʪʠ ʧʨʘʮʽʚʥʠʢʽʚ ʘʚʪʦʧʽʜʧʨʠʻʤʩʪʚʘ; 

¶ ʟʙʽʣʴʰʝʥʥʷʤ ʩʫʤʠ ʥʘʢʣʘʜʥʠʭ ʚʠʪʨʘʪ ʧʽʜʧʨʠʻʤʩʪʚʘ; 

¶ ʰʠʨʦʢʠʤ ʧʦʰʠʨʝʥʥʷʤ ʧʽʣʴʛʦʚʦʾ ʢʘʪʝʛʦʨʽʾ ʧʘʩʘʞʠʨʽʚ ʽ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ 

ʧʨʦʾʟʥʠʭ ʜʦʢʫʤʝʥʪʽʚ; 

¶ ʥʘʷʚʥʽʩʪʶ ʢʦʥʢʫʨʝʥʮʽʾ ʟ ʙʦʢʫ ʽʥʰʠʭ ʚʠʜʽʚ ʪʘ ʬʦʨʤ ʚʣʘʩʥʦʩʪʽ ʥʘʟʝʤʥʦʛʦ 

ʤʽʩʴʢʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ; 

¶ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʶ ʪʘʨʠʬʫ ʥʘ ʤʽʩʴʢʽ ʧʝʨʝʚʝʟʝʥʥʷ ʬʘʢʪʠʯʥʠʤ ʨʠʥʢʦʚʠʤ 

ʮʽʥʘʤ ʥʘ ʘʥʘʣʦʛʽʯʥʽ ʧʦʩʣʫʛʠ ʪʘ ʡʦʛʦ ʝʢʦʥʦʤʽʯʥʦʶ ʥʝʦʙˇʨʫʥʪʦʚʘʥʽʩʪʶ 

[10]. 

 

1.2 ɺʟʘʻʤʦʟʚôʷʟʦʢ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟ ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ 

 

ʋʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʟʘ ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫʪʁʴʩʷ ʤʽʩʴʢʽ ʘʚʪʦʙʫʩʠ, ʟʥʘʯʥʦʶ 

ʤʽʨʦʶ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʝʞʠʤ ʨʦʙʦʪʠ ʘʛʨʝʛʘʪʽʚ ʽ ʜʝʪʘʣʝʡ, ʧʨʠʩʢʦʨʶʶʯʠ ʘʙʦ 

ʩʧʦʚʽʣʴʥʶʶʯʠ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʽʚ ʾʭ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ. ʇʨʠ ʮʴʦʤʫ, ʟʘ ʨʽʟʥʠʭ ʫʤʦʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʧʦʢʘʟʥʠʢʠ ʥʘʜʽʡʥʦʩʪʽ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʧʨʠ ʦʜʥʦʤʫ ʽ ʪʦʤʫ ʩʘʤʦʤʫ 

ʥʘʧʨʘʮʶʚʘʥʥʽ ʙʫʜʫnʴ ʚʽʜʨʽʟʥʷʪʠʩʴ [11]. 
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ɸʥʘʣʽʟ ʚʽʪʯʠʟʥʷʥʦʛʦ ʪʘ ʽʥʦʟʝʤʥʦʛʦ ʜʦʩʚʽʜʫ ʜʦʟʚʦʣʷʻ ʚʠʜʽʣʠʪʠ ʪʘʢʽ 

ʧʽʜʢʘʪʝʛʦʨʽʾ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ: ʜʦʨʦʞʥʽ ʫʤʦʚʠ, ʪʨʘʥʩʧʦʨʪʥʽ ʫʤʦʚʠ, 

ʘʪʤʦʩʬʝʨʥʦ-ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ, ʫʤʦʚʠ ʟʙʝʨʽʛʘʥʥʷ, ʢʫʣʴʪʫʨʘ ʚʠʨʦʙʥʠʮʪʚʘ, 

ʢʫʣʴʪʫʨʘ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɼʦʨʦʞʥʽ ʫʤʦʚʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʪʝʭʥʽʯʥʦʶ ʢʘʪʝʛʦʨʽʻʶ ʜʦʨʦʛʠ (ʪʨʠ [12] 

ʘʙʦ ʧôʷʪʴ [13]), ʪʠʧʦʤ ʪʘ ʩʪʘʥʦʤ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ, ʧʣʘʥʦʤ ʤʘʨʰʨʫʪʫ 

(ʨʘʜʽʫʩʠ ʩʢʨʫʛʣʝʥʴ ʧʦʚʦʨʦʪʽʚ, ʧʝʨʝʪʠʥ ʜʦʨʽʛ ʟ ʽʥʰʠʤʠ ʰʣʷʭʘʤʠ ʪʦʱʦ), 

ʧʦʚʟʜʦʚʞʥʽʤ ʧʨʦʬʽʣʝʤ ʜʦʨʦʛʠ (ʧʽʜʡʦʤʠ ʪʘ ʩʧʫʩʢʠ), ʰʠʨʠʥʦʶ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ 

[14, 15]. 

ʅʘ ʨʠʩ. 1.1 ʧʨʝʜʩʪʘʚʣʝʥʘ 

ʟʘʣʝʞʥʽʩʪʴ ʚʠʪʨʘʪ ʥʘ ʪʝʭʥʽʯʥʝ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪ, ʧʘʣʠʚʦ, ʰʠʥʠ 

ʪʘ ʘʤʦʨʪʠʟʘʮʽʡʥʽ ʚʽʜʨʘʭʫʚʘʥʥʷ ʚʽʜ 

ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʽ ʪʠʧʫ ʜʦʨʦʞʥʴʦʛʦ 

ʧʦʢʨʠʪʪʷ [13]. 

ɿʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ, 

ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ, ʟʥʦʰʫʚʘʥʥʷ, ʪʝʨʤʽʥ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ (ʊɿ) ʤʘʻ ʩʪʫʧʽʥʴ 

ʨʽʚʥʦʩʪʽ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ. 

ʅʝʨʽʚʥʦʩʪʽ ʥʘ ʜʦʨʦʛʘʭ ʟʙʽʣʴʰʫʶʪʴ 

ʟʥʦʰʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʚʥʘʩʣʽʜʦʢ ʫʜʘʨʥʠʭ 

ʥʘʚʘʥʪʘʞʝʥʴ ʚ ʤʽʩʮʷʭ ʩʧʦʣʫʯʝʥʴ 

ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ. ɿʘʧʠʣʝʥʽʩʪʴ ʪʘ 

ʟʘʙʨʫʜʥʝʥʽʩʪʴ ʤʘʨʰʨʫʪʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʧʦʪʨʘʧʣʷʥʥʷ ʧʠʣʫ ʪʘ ʧʽʩʢʫ ʜʦ ʧʣʘʩʪʠʯʥʠʭ 

ʤʘʩʪʠʣ, ʤʦʪʦʨʥʦʾ ʪʘ ʪʨʘʥʩʤʽʩʽʡʥʦʾ ʦʣʠʚʠ, 

ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʦʛʦ 

ʘʙʨʘʟʠʚʥʦʛʦ ʟʥʦʰʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʪʝʨʪʷ. ʇʣʘʥ ʪʨʘʩʠ ʪʘ ʧʦʟʜʦʚʞʥʽʡ ʧʨʦʬʽʣʴ 

ʜʦʨʦʛʠ ʚʧʣʠʚʘʶʪʴ ʥʘ ʰʚʠʜʢʽʩʪʴ ʩʧʨʘʮʶʚʘʥʥʷ ʛʘʣʴʤʽʚʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʪʘ ʰʠʥ [16, 

17]. 

 
ʈʠʩʫʥʦʢ 1.1 ï ɿʤʽʥʘ ʚʠʪʨʘʪ ʥʘ ʪʝʭʥʽʯʥʝ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʨʝʤʦʥʪ, ʧʘʣʠʚʦ, ʰʠʥʠ ʪʘ 

ʘʤʦʨʪʠʟʘʮʽʡʥʽ ʚʽʜʨʘʭʫʚʘʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ 
ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʪʘ ʪʠʧʫ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ 

(100% ï ʜʦʨʦʛʘ ʚʠʱʦʾ ʢʘʪʝʛʦʨʽʾ) 

1 ʪʘ 1ô ï ʘʚʪʦʤʦʙʽʣʽ ʜʣʷ ʜʦʩʪʘʚʢʠ ʜʨʽʙʥʠʭ 
ʚʘʥʪʘʞʽʚ; 2 ʪʘ 2ô ï ʬʫʨʛʦʥʠ ʪʘ ʧʽʢʘʧʠ; 3 ʪʘ 3ô ï 

6-ʪʠ ʚʽʩʥʽ ʘʚʪʦʧʦʾʟʜʠ; 4 ʪʘ 4ô ï 5-ʪʠ ʚʽʩʥʽ 

ʘʚʪʦʧʦʾʟʜʠ (ʪʷʛʘʯ ʟ ʥʘʧʽʚʧʨʠʯʝʧʦʤ) 

1, 2, 3, 4 ï ʜʦʨʦʛʘ ʟ ʛʨʘʚʽʡʥʠʤ ʘʙʦ ʢʘʤôʷʥʠʤ 
ʧʦʢʨʠʪʪʷʤ; 1ô, 2ô, 3ô, 4ô ï ˇʨʫʥʪʦʚʘ 

ʧʨʦʬʽʣʴʦʚʘʥʘ ʜʦʨʦʛʘ [12] 
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ʊʨʘʥʩʧʦʨʪʥʽ ʫʤʦʚʠ ʤʦʞʥʘ ʧʦʜʽʣʠʪʠ ʥʘ ʫʤʦʚʠ ʨʫʭʫ ʪʘ ʫʤʦʚʠ ʧʝʨʝʚʝʟʝʥʴ. 

ʋʤʦʚʠ ʨʫʭʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʟʦʚʥʽʰʥʽʤʠ ʬʘʢʪʦʨʘʤʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʨʝʞʠʤʠ ʨʦʙʦʪʠ ʘʚʪʦʙʫʩʘ, ʡʦʛʦ ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʝʨʝʚʝʟʝʥʴ. ɼʦ 

ʬʘʢʪʦʨʽʚ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʫʤʦʚʠ ʨʫʭʫ, ʚʽʜʥʦʩʷʪʴʩʷ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʫʭʫ ʪʘ 

ʱʽʣʴʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ [14], ʚʽʜ ʷʢʠʭ ʥʘʧʨʷʤʫ ʟʘʣʝʞʠʪʴ ʩʝʨʝʜʥʷ 

ʪʝʭʥʽʯʥʘ ʰʚʠʜʢʽʩʪʴ ʊɿ. 

ʊʨʘʥʩʧʦʨʪʥʽ ʫʤʦʚʠ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʝʞʠʤʠ ʨʦʙʦʪʠ ʘʛʨʝʛʘʪʽʚ, 

ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʧʦʪʫʞʥʽʩʪʶ, ʱʦ ʧʝʨʝʜʘʻʪʴʩʷ, ʢʽʣʴʢʽʩʪʶ ʨʦʙʦʯʠʭ ʮʠʢʣʽʚ ʥʘ 

ʦʜʠʥ ʢʽʣʦʤʝʪʨ ʰʣʷʭʫ ʪʘ ʽʥ. ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣ. 1.1 [11], ʧʨʠ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦʤʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʚʽʜʤʦʚ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʟʤʝʥʰʫʻʪʴʩʷ 

ʥʘʜʽʡʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ. 

ʊʘʙʣʠʮʷ 1.1 ï ɺʧʣʠʚ ʪʨʘʥʩʧʦʨʪʥʠʭ ʫʤʦʚ ʥʘ ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ 

ʘʚʪʦʤʦʙʽʣʽʚ, % [11] 

ʇʘʨʘʤʝʪʨ 

ʂʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʦʙʽʛʫ ɓ ʚʘʥʪʘʞʦʧʽʜôʻʤʥʦʩʪʽ ɔ 

0,7 0,9 0,8 1,0 

ʇʨʦʜʫʢʪʠʚʥʽʩʪʴ 120 122 114 132 

ʂʽʣʴʢʽʩʪʴ ʚʽʜʤʦʚ 109 119 104 112 

ʂʽʣʴʢʽʩʪʴ ʟʘʤʽʥ ʜʝʪʘʣʝʡ ʪʘ ʘʛʨʝʛʘʪʽʚ 105 114 102 105 

ʇʨʠʤʽʪʢʘ: ɼʣʷ ɓ=0,5 ʪʘ ɔ=0,7 ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʧʨʠʡʥʷʪʽ ʟʘ 100% 

 

ɼʦ ʘʪʤʦʩʬʝʨʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʪʘ ʩʝʟʦʥʥʠʭ ʫʤʦʚ ʚʽʜʥʦʩʷʪʴ ʪʝʤʧʝʨʘʪʫʨʫ 

ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘʪʤʦʩʬʝʨʥʠʡ ʪʠʩʢ, ʚʦʣʦʛʽʩʪ ɹ ʧʦʚʽʪʨʷ, ʰʚʠʜʢʽʩʪʴ ʪʘ 

ʥʘʧʨʷʤ ʚʽʪʨʫ, ʨʽʚʝʥʴ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ, ʭʤʘʨʥʽʩʪʴ, ʘʪʤʦʩʬʝʨʥʽ ʦʧʘʜʠ ʪʘ ʽʥʰʽ 

ʘʪʤʦʩʬʝʨʥʽ ʷʚʠʱʘ (ʦʞʝʣʝʜʴ, ʪʫʤʘʥ, ʛʨʦʟʘ ʪʦʱʦ) [18, 14]. ʆʩʥʦʚʥʠʤʠ ʟ ʮʠʭ 

ʧʘʨʘʤʝʪʨʽʚ ʻ ʪʝʤʧʝʨʘʪʫʨʘ, ʚʦʣʦʛʽʩʪʴ ʪʘ ʱʽʣʴʥʽʩʪʴ ʧʦʚʽʪʨʷ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʧʣʠʚʘʻ ʥʘ ʪʝʧʣʦʚʽ ʨʝʞʠʤʠ ʨʦʙʦʪʠ 

ʊɿ ʪʘ ʡʦʛʦ ʘʛʨʝʛʘʪʽʚ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ ʾʭ ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ. 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʟʥʦʰʫʚʘʥʥʷ ʜʝʪʘʣʝʡ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʢʽʣʴʢʽʩʪʴ ʾʭ ʚʽʜʤʦʚ, ʧʨʠʚʝʜʝʥʘ 

ʜʦ ʧʨʦʙʽʛʫ (ʨʠʩ. 1.2), ʟʤʽʥʶʻʪʴʩʷ ʟʘ ʢʨʠʚʦʣʽʥʽʡʥʦʶ ʟʘʣʝʞʥʽʩʪʶ, ʷʢʘ ʤʘʻ ʤʽʥʽʤʫʤ, 

ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʦʧʪʠʤʘʣʴʥʽʡ ʪʝʤʧʝʨʘʪʫʨʽ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ [11]. 
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ʈʠʩʫʥʦʢ 1.2 ï ɺʧʣʠʚ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ 

ʧʘʨʘʤʝʪʨ ʧʦʪʦʢʫ ʚʽʜʤʦʚ [11]. 

 

ʇʨʠ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨʘʭ ʟʥʘʯʥʦ ʧʦʛʽʨʰʫʶʪʴʩʷ ʧʫʩʢʦʚʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʦʛʦ ʟʥʦʩʫ ʜʚʠʛʫʥʘ ʪʘ ʽʥʰʠʭ ʘʛʨʝʛʘʪʽʚ. ʇʨʠ ʚʠʩʦʢʠʭ 

ʪʝʤʧʝʨʘʪʫʨʘʭ ʽʩʥʫʻ ʨʠʟʠʢ ʡʦʛʦ ʧʝʨʝʛʨʽʚʫ, ʘ ʧʨʠ ʥʠʟʴʢʠʭ ʥʘʚʧʘʢʠ ï 

ʧʝʨʝʦʭʦʣʦʜʞʝʥʥʷ. ɯ ʚ ʧʝʨʰʦʤʫ, ʽ ʚ ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ ʟʥʠʞʫʻʪʴʩʷ ʧʦʪʫʞʥʽʩʪʴ, 

ʟʨʦʩʪʘʻ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʪʘ ʟʥʦʰʫʚʘʥʽʩʪʴ. ʇʽʜʚʠʱʝʥʥʷ ʩʦʥʷʯʥʦʾ ʨʘʜʽʘʮʽʾ ʪʘ ʚʠʩʦʢʽ 

ʪʝʤʧʝʨʘʪʫʨʠ ʦʪʦʯʫʶʯʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚʝʜʫʪʴ ʜʦ ʰʚʠʜʢʦʾ ʚʪʦʤʣʶʚʘʥʦʩʪʽ ʚʦʜʽʷ ʪʘ 

ʚʠʢʣʠʢʘʶʪʴ ʰʚʠʜʢʝ ʩʪʘʨʽʥʥʷ ʛʫʤʦʚʦʪʝʭʥʽʯʥʠʭ ʚʠʨʦʙʽʚ. ʈʷʩʥʽ ʦʧʘʜʠ ʧʽʜʚʠʱʫʶʪ ɹ

ʦʧʽʨ ʨʫʭʫ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ ʪʘ ʟʥʦʰʫʚʘʥʥʷ ʘʛʨʝʛʘʪʽʚ. ʋ ʚʽʪʨʷʥʫ 

ʧʦʛʦʜʫ ʟʙʽʣʴʰʫʶʪʴʩʷ ʚʠʪʨʘʪʠ ʧʦʪʫʞʥʦʩʪʽ ʥʘ ʧʦʜʦʣʘʥʥʷ ʦʧʦʨʫ ʧʦʚʽʪʨʷ. 

ɿʥʘʯʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʦʙôʻʤ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʨʝʤʦʥʪʫ ʩʧʦʩʽʙ 

ʪʘ ʫʤʦʚʠ ʟʙʝʨʽʛʘʥʥʷ ɸʊɿ. ʈʦʟʨʽʟʥʷʶʪʴ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʝ ʪʘ ʪʨʠʚʘʣʝ (ʢʦʥʩʝʨʚʘʮʽʷ) 

ʟʙʝʨʽʛʘʥʥʷ. ʅʘʡʙʽʣʴʰ ʪʠʧʦʚʠʤ ʜʣʷ ʘʚʪʦʙʫʩʥʦʛʦ ʧʘʨʢʫ ʻ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʝ 

ʟʙʝʨʽʛʘʥʥʷ ʫ ʤʽʞʟʤʽʥʥʠʡ ʧʝʨʽʦʜ [19]. 

ɿʙʝʨʽʛʘʥʥʷ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʫ ʤʽʞʟʤʽʥʥʠʡ ʧʝʨʽʦʜ ʤʦʞʣʠʚʝ ʥʘ ʚʽʜʢʨʠʪʠʭ 

ʘʙʦ ʟʘʢʨʠʪʠʭ ʩʪʦʷʥʢʘʭ. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʠ ʚʽʜʢʨʠʪʦʤʫ ʟʙʝʨʽʛʘʥʥʽ ʊɿ ʟʘʟʥʘʻ 

ʟʥʘʯʥʦ ʙʽʣʴʰʦʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʡʦʛʦ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ. ʊʘʢ, ʚʥʘʩʣʽʜʦʢ 

ʘʪʤʦʩʬʝʨʥʠʭ ʦʧʘʜʽʚ, ʢʦʣʠʚʘʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʚʽʪʨʷ ʪʘ ʧʽʜʚʠʱʝʥʦʾ ʚʦʣʦʛʦʩʪʽ 

ʽʥʪʝʥʩʠʬʽʢʫʶʪʴʩʷ ʢʦʨʦʟʽʡʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʰʚʠʜʢʦʩʪʽ 

ʟʥʦʰʫʚʘʥʥʷ ʪʘ ʟʤʝʥʰʝʥʥʷ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʜʝʪʘʣʝʡ, ʚʫʟʣʽʚ ʽ ʘʛʨʝʛʘʪʽʚ [20]. 
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ʇʨʠ ʚʽʜʢʨʠʪʦʤʫ ʟʙʝʨʽʛʘʥʥʽ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʟʘ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ ʟʥʘʯʥʦ 

ʫʩʢʣʘʜʥʶ̒ ʪʴʩʷ ʧʫʩʢ ʜʚʠʛʫʥʘ ʚʥʘʩʣʽʜʦʢ ʧʦʛʽʨʰʝʥʥʷ ʚ'ʷʟʢʽʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʦʣʠʚʠ ʪʘ ʫʤʦʚ ʩʫʤʽʰʦʫʪʚʦʨʝʥʥʷ, ʟʨʦʩʪʘʻ ʡʤʦʚʽʨʥʽʩʪʴ ʚʽʜʤʦʚ ʫ ʟʚ'ʷʟʢʫ ʟʽ 

ʟʥʠʞʝʥʥʷʤ ʧʨʦʪʠʜʽʾ ʜʝʪʘʣʝʡ ʫʜʘʨʥʠʤ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʽ ʧʽʜʚʠʱʝʥʥʷʤ ʾʭ 

ʢʨʠʭʢʦʩʪʽ, ʚʠʥʠʢʥʝʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʥʠʭ ʜʝʬʦʨʤʘʮʽʡ, ʚʪʨʘʪʦʶ ʝʣʘʩʪʠʯʥʦʩʪʽ 

ʛʫʤʦʪʝʭʥʽʯʥʠʭ ʚʠʨʦʙʽʚ [21]. ʊʘʢ, ʟʥʦʰʫʚʘʥʥʷ ʜʚʠʛʫʥʘ ʧʨʠ ʟʙʝʨʽʛʘʥʥʽ ʥʘ 

ʚʽʜʢʨʠʪʠʭ ʩʪʦʷʥʢʘʭ ʪʘ ʨʦʙʦʪʽ ʟʘ ʫʤʦʚ ʥʠʟʴʢʠʭ ʪʝʤʧʝʨʘʪʫʨ (-100ʉ) ʫ 2é2,5 ʨʘʟʠ 

ʚʠʱʝ, ʥʽʞ ʧʨʠ ʨʦʙʦʪʽ ʚ ʣʽʪʥʽʡ ʧʝʨʽʦʜ [22], ʘ ʟʘ ʜʘʥʠʤʠ [23, 24, 25], ʚʠʪʨʘʪʠ ʥʘ ʊʆ 

ʽ ʨʝʤʦʥʪ ʜʣʷ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʟʙʽʣʴʰʫʶʪʴʩʷ ʧʨʠ ʚʽʜʢʨʠʪʦʤʫ ʟʙʝʨʽʛʘʥʥʷ ʚ 

ʩʝʨʝʜʥʴʦʤʫ ʥʘ 10-15% ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʛʘʨʘʞʥʠʤ. 

ʇʽʜ ʢʫʣʴʪʫʨʦʶ ʚʠʨʦʙʥʠʮʪʚʘ ʨʦʟʫʤʽʶʪʴ ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʜʦʩʢʦʥʘʣʦʩʪʽ 

ʤʝʪʦʜʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʊʆ ʽ ʨʝʤʦʥʪʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, ʨʦʟʚʠʪʦʢ ʤʘʪʝʨʽʘʣʴʥʦ-

ʪʝʭʥʽʯʥʦʾ ʙʘʟʠ ʧʽʜʧʨʠʻʤʩʪʚʘ, ʩʪʫʧʽʥʴ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ ʟʘʧʘʩʥʠʤʠ ʯʘʩʪʠʥʘʤʠ ʽ 

ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʤʘʪʝʨʽʘʣʘʤʠ ʪʘ ʾʭ ʷʢʽʩʪʴ, ʢʚʘʣʽʬʽʢʘʮʽʶ ʪʘ ʤʦʨʘʣʴʥʽ ʷʢʦʩʪʽ 

ʨʝʤʦʥʪʥʦ-ʦʙʩʣʫʛʦʚʫʶʯʦʛʦ ʧʝʨʩʦʥʘʣʫ [14]. ʊʘʢ, ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʘʩʪʠʣʴʥʠʭ 

ʤʘʪʝʨʽʘʣʽʚ ʥʠʟʴʢʦʾ ʷʢʦʩʪʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʾʭ ʧʝʨʝʜʯʘʩʥʦʛʦ ʩʪʘʨʽʥʥʷ (ʨʠʩ 1.3) [26] ʽ, 

ʚʽʜʧʦʚʽʜʥʦ, ʟʤʝʥʰʝʥʥʷ ʽʥʪʝʨʚʘʣʽʚ ʤʽʞ ʪʝʭʥʽʯʥʠʤʠ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷʤʠ ʪʘ 

ʟʙʽʣʴʰʝʥʥʷ ʩʫʤʘʨʥʠʭ ʨʽʯʥʠʭ ʧʨʦʩʪʦʾʚ ʚ ʊʆ. 

 

 

ʈʠʩʫʥʦʢ 1.3. ï ɿʘʣʝʞʥʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʟʥʦʰʫʚʘʥʥʷ Ŭv ʜʝʪʘʣʝʡ 

ʚʽʜ ʣʫʞʥʦʩʪʽ ʩ ʚ ʤʦʪʦʨʥʽʡ ʦʣʠʚʽ (a)  ̔ʣʫʞʥʦʩʪʽ ʩ ʚʽʜ ʧʨʦʙʽʛʫ l ʚ ʧʨʦʮʝʩʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ (ʙ) ʧʽʜ ʯʘʩ ʨʦʙʦʪʠ: 1 ï ʙʝʟ ʜʦʣʠʚʫ ʦʣʠʚʠ; 2 ï ʧʨʠ ʜʦʣʠʚʽ ʦʣʠʚʠ ʟʘ 

ʦʙôʻʤʦʤ ʨʽʚʥʦʤʫ ʫʛʘʨʫ; 3 ï ʪʝ ʞ, ʢʦʣʠ ʫʛʘʨ ʚʝʣʠʢʠʡ; 4 ï ʧʨʠ ʜʦʣʠʚʽ ʦʣʠʚʠ ʟʘ 

ʦʙôʻʤʦʤ ʨʽʚʥʦʤʫ ʫʛʘʨʫ, ʘʣʝ ʧʨʠ ʚʝʣʠʢʽʡ ʧʦʯʘʪʢʦʚʽʡ ʣʫʞʥʦʩʪʽ [26] 
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ʂʫʣʴʪʫʨʘ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʜʦʩʢʦʥʘʣʦʩʪʽ 

ʤʝʪʦʜʽʚ ʦʨʛʘʥʽʟʘʮʽʾ ʧʝʨʝʚʝʟʝʥʴ, ʢʚʘʣʽʬʽʢʘʮʽʶ ʪʘ ʤʦʨʘʣʴʥʽ ʷʢʦʩʪʽ ʚʦʜʽʾʚ ʪʘ ʽʥ. ʉʘʤʝ 

ʚʽʜ ʚʦʜʽʾʚ ʟʥʘʯʥʦʶ ʤʽʨʦʶ ʟʘʣʝʞʠʪʴ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, 

ʩʚʦʻʯʘʩʥʝ ʚʠʷʚʣʝʥʥʷ ʩʠʤʧʪʦʤʽʚ ʥʝʩʧʨʘʚʥʦʩʪʝʡ, ʚʠʙʽʨ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʭ 

ʨʝʞʠʤʽʚ ʨʫʭʫ ʘʚʪʦʙʫʩʘ ʚ ʢʦʥʢʨʝʪʥʠʭ ʜʦʨʦʞʥʽʭ ʫʤʦʚʘʭ, ʱʦ ʚʝʜʝ ʜʦ ʟʥʠʞʝʥʥʷ 

ʚʠʨʦʙʥʠʯʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʨʝʤʦʥʪʥʽ ʧʽʜʨʦʟʜʽʣʠ. ɺʠʩʦʢʦʢʚʘʣʽʬʽʢʦʚʘʥʽ ʚʦʜʽʾ 

ʟʤʝʥʰʫʶʪʴ ʥʝʛʘʪʠʚʥʠʡ ʚʧʣʠʚ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʥʦʰʫʚʘʥʥʷ 

ʘʚʪʦʤʦʙʽʣʽʚ (ʪʘʙʣ. 1.2.) ʽ ʩʧʨʠʯʠʥʷʶʪʴ ʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ ʜʦʨʦʞʥʴʦ-ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʧʨʠʛʦʜ [14]. 

ɿʚʘʞʘʶʯʠ ʥʘ ʚʩʝ ʚʠʱʝʟʘʟʥʘʯʝʥʝ, ʤʦʞʥʘ ʢʦʥʩʪʘʪʫʚʘʪʠ, ʱʦ ʢʦʤʙʽʥʘʮʽʾ ʪʘ 

ʧʦʻʜʥʘʥʥʷ ʨʽʟʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʢʦʞʥʦʾ ʟ ʧʽʜʢʘʪʝʛʦʨʽʡ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʜʘʻ ʙʝʟʢʽʥʝʯʥʦ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʾʭ ʚʘʨʽʘʥʪʽʚ. 

 

ʊʘʙʣʠʮʷ 1.2 ï ɺʧʣʠʚ ʢʚʘʣʽʬʽʢʘʮʽʾ ʚʦʜʽʾʚ ʥʘ ʨʝʞʠʤʠ ʨʦʙʦʪʠ ʪʘ ʥʘʜʽʡʥʽʩʪʴ 

ʘʚʪʦʙʫʩʽʚ ʩʝʨʝʜʥʴʦʛʦ ʢʣʘʩʫ [11] 

ʂʚʘʣʽʬʽʢʘʮʽʷ 

ʚʦʜʽʷ 

ʉʝʨʝʜʥʷ 

ʪʝʭʥʽʯʥʘ 

ʰʚʠʜʢʽʩʪʴ 

ʨʫʭʫ, 

ʢʤ/ʛʦʜ 

ʉʝʨʝʜʥʷ 

ʯʘʩʪʦʪʘ 

ʦʙʝʨʪʘʥʥʷ 

ʢʦʣʽʥʯʘʩʪʦʛʦ 

ʚʘʣʫ, ʦʙ/ʭʚ 

ʂʽʣʴʢʽʩʪʴ 

ʛʘʣʴʤʫʚʘʥʴ 

ʥʘ 1 ʢʤ 

ʉʫʤʘʨʥʠʡ 

ʰʣʷʭ 

ʛʘʣʴʤʫ-

ʚʘʥʥʷ, % 

ʚʽʜ 

ʟʘʛʘʣʴʥʦʛʦ 

ʰʣʷʭʫ 

ʂʽʣʴʢʽʩʪʴ 

ʚʽʜʤʦʚ, 

% 

ʈʝʩʫʨʩ 

ʘʛʨʝʛʘʪʽʚ, 

% 

ɺʠʩʦʢʘ 35,3 1780 1,7 2,1 100 100 

ʉʝʨʝʜʥʷ 33,6 2220 2,6 3,8 140 44-70 

 

ʈʷʜʦʤ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʨʘʟʦʤ ʟ ʨʦʙʦʪʘʤʠ ʚʽʪʯʠʟʥʷʥʠʭ ʚʯʝʥʠʭ [27, 

15, 28, 29, 30] ʙʫʣʠ ʟʜʽʡʩʥʝʥʽ ʩʧʨʦʙʠ ʟʛʨʫʧʫʚʘʪʠ ʪʘ ʢʣʘʩʠʬʽʢʫʚʘʪʠ ʚʩʝ ʨʦʟʤʘʾʪʪʷ 

ʧʘʨʘʤʝʪʨʽʚ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʧʨʦʪʝ ʜʘʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ, ʭʦʯ ʽ ʻ ʜʦʩʠʪʴ 

ʜʝʪʘʣʴʥʠʤʠ, ʧʨʦʪʝ ʨʦʟʨʦʙʣʝʥʽ ʚʽʜʥʦʩʥʦ ʜʘʚʥʦ ʽ ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʢʦʥʩʪʨʫʢʪʠʚʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʚʠʨʦʙʥʠʯʽ ʧʦʪʫʞʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚ ʪʘ ʨʽʚʝʥʴ 

ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ ʧʨʦʛʨʝʩʫ ʪʠʭ ʯʘʩʽʚ. ʉʫʯʘʩʥʽ ʞʦʨʩʪʢʽ ʚʠʤʦʛʠ ʨʠʥʢʦʚʦʾ 

ʝʢʦʥʦʤʽʢʠ ʧʦʪʨʝʙʫʶʪʴ ʨʦʟʨʦʙʢʠ ʧʽʜʭʦʜʽʚ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʩʠʩʪʝʤʠ ʪʝʭʥʽʯʥʦʛʦ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽ ʨʝʤʦʥʪʫ ʪʘ ʢʦʥʪʨʦʣʶ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, ʷʢʽ 
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ʙʫʜʫʪʴ ʙʘʟʫʚʘʪʠʩʴ ʥʝ ʣʠʰʝ ʥʘ ʨʝʢʦʤʝʥʜʘʮʽʷʭ ʟʘʚʦʜʫ-ʚʠʨʦʙʥʠʢʘ, ʘ ʡ 

ʚʨʘʭʦʚʫʚʘʪʠʤʫʪʴ ʢʦʥʢʨʝʪʥʽ ʫʤʦʚʠ, ʚ ʷʢʠʭ ʧʨʘʮʶʻ ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ. 

 

1.3 ɺʧʣʠʚ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ 

 

ɿʙʽʣʴʰʝʥʥʷ ʥʘʧʨʘʮʶʚʘʥʥʷ ʘʚʪʦʤʦʙʽʣʷ ʥʝʤʠʥʫʯʝ ʧʦʚ'ʷʟʘʥʝ ʟ ʟʘʢʦʥʦʤʽʨʥʦʶ 

ʟʤʽʥʦʶ ʦʩʥʦʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʜʚʠʛʫʥʘ ʽ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʡʦʛʦ ʚʫʟʣʽʚ ʽ ʩʠʩʪʝʤ, ʱʦ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ ʜʦʟʫʚʘʥʥʷ ʧʘʣʠʚʘ, ʥʘ ʟʘʡʤʘʥʥʷ ʛʦʨʶʯʦʾ ʩʫʤʽʰʽ ʽ ʚʠʪʨʘʪʫ 

ʧʘʣʠʚʘ. ɿʘʣʝʞʥʦ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʥʝʩʧʨʘʚʥʦʩʪʽ ʽ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʮʠʭ 

ʩʠʩʪʝʤ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʤʦʞʝ ʜʦʩʷʛʘʪʠ 30% [25]. 

ʆʜʥʘ ʟ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ ʧʝʨʝʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ï ʥʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʊɿ, ʦʩʦʙʣʠʚʦ ʩʠʩʪʝʤ ʞʠʚʣʝʥʥʷ ʪʘ 

ʟʘʧʘʣʶʚʘʥʥʷ. 

ʇʦʨʫʰʝʥʥʷ ʧʨʘʚʠʣʴʥʦʾ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ ʧʦʚ'ʷʟʘʥʝ, ʧʝʨʰ ʟʘ ʚʩʝ, ʟʽ 

ʟʤʽʥʦʶ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʝʣʝʤʝʥʪʽʚ ʦʯʠʱʝʥʥʷ ʧʘʣʠʚʘ ʽ ʧʦʚʽʪʨʷ, ʧʘʣʠʚʥʠʭ ʥʘʩʦʩʽʚ, 

ʧʘʣʠʚʦʧʨʦʚʦʜʽʚ ʪʘ ʧʘʣʠʚʥʦʛʦ ʙʘʢʘ. 

ʍʘʨʘʢʪʝʨʥʠʤʠ ʥʝʩʧʨʘʚʥʦʩʪʷʤʠ ʝʣʝʤʝʥʪʽʚ ʦʯʠʱʝʥʥʷ ʧʘʣʠʚʘ ʽ ʧʦʚʽʪʨʷ ʻ 

ʟʙʽʣʴʰʝʥʥʷ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʦʧʦʨʫ ʪʘ ʟʥʠʞʝʥʥʷ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ, ʘ ʪʘʢʦʞ 

ʧʦʛʽʨʰʝʥʥʷ ʷʢʦʩʪʽ ʬʽʣʴʪʨʫʚʘʥʥʷ. 

ʊʘʢʦʞ, ʜʣʷ ʜʠʟʝʣʽʚ ʭʘʨʘʢʪʝʨʥʦʶ ʻ ʥʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʧʦʜʘʯʽ ʧʘʣʠʚʘ. 

ʅʝʨʽʚʥʦʤʽʨʥʽʩʪʴ ʫ 10-12% ʪʘ ʧʦʨʫʰʝʥʥʷ ʢʫʪʘ ʚʠʧʝʨʝʜʞʝʥʥʷ ʚʧʦʨʩʢʫʚʘʥʥʷ ʥʘ 1Á 

ʧʦʛʽʨʰʫʻ ʧʘʣʠʚʥʫ ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʥʘ 1% [31]. 

ɻʨʘʥʠʯʥʠʡ ʟʥʦʩ ʮʠʣʽʥʜʨʦ-ʧʦʨʰʥʝʚʦʾ ʛʨʫʧʠ (ʎʇɻ) ʟʥʠʞʫʻ ʚʝʣʠʯʠʥʫ 

ʢʦʤʧʨʝʩʽʾ ʥʘ 20-25% ʽ ʫ ʚʦʩʴʤʠʮʠʣʠʥʜʨʦʚʦʛʦ ʜʚʠʛʫʥʘ ʚʠʢʣʠʢʘʻ ʟʙʽʣʴʰʝʥʥʷ 

ʚʠʪʨʘʪʠ ʥʘ 10-12%. ʇʨʠ ʟʥʦʩʽ ʎʇɻ ʟʥʘʯʥʦ ʟʨʦʩʪʘʻ ʚʠʪʨʘʪʘ ʦʣʠʚʠ, ʷʢʘ ʤʦʞʝ 

ʜʦʩʷʛʘʪʠ ʙʽʣʴʰʝ 5% ʚʽʜ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ [25]. 

ɽʢʩʧʣʫʘʪʘʮʽʡʥʽ ʜʝʬʝʢʪʠ ʛʘʟʦʨʦʟʧʦʜʽʣʴʯʦʛʦ ʤʝʭʘʥʽʟʤʫ (ɻʈʄ) ʧʦʚ'ʷʟʘʥʽ 

ʧʝʨʝʚʘʞʥʦ ʟ ʥʝʱʽʣʴʥʽʩʪʶ ʧʨʠʣʷʛʘʥʥʷ ʢʣʘʧʘʥʽʚ ʜʦ ʩʽʜʝʣ ʽ ʧʦʨʫʰʝʥʥʷʤ 

ʨʝʛʫʣʶʚʘʣʴʥʠʭ ʟʘʟʦʨʽʚ ʚ ʢʣʘʧʘʥʥʦʤʫ ʤʝʭʘʥʽʟʤʽ. ʂʽʣʴʢʽʩʪʴ ʜʝʬʝʢʪʽʚ ɻʈʄ, 
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ʧʦʚ'ʷʟʘʥʠʭ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʟʘʟʦʨʽʚ, ʩʪʘʥʦʚʠʪʴ 18-27%, ʘ ʟʽ ʟʤʝʥʰʝʥʥʷʤ ʟʘʟʦʨʽʚ -

18-22% [25]. 

ʋʪʚʦʨʝʥʥʷ ʚʽʜʢʣʘʜʝʥʴ ʥʘ ʚʥʫʪʨʽʰʥʽʭ ʧʦʚʝʨʭʥʷʭ ʩʠʩʪʝʤʠ ʨʽʜʠʥʥʦʛʦ 

ʦʭʦʣʦʜʞʝʥʥʷ ʧʦʤʽʪʥʦ ʟʥʠʞʫʻ ʾʾ ʝʬʝʢʪʠʚʥʽʩʪʴ. ʐʘʨ ʥʘʢʠʧʫ ʪʦʚʱʠʥʦʶ 1 ʤʤ 

ʚʠʢʣʠʢʘʻ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʥʘ 3,5% ʽ ʟʥʠʞʝʥʥʷ ʧʦʪʫʞʥʦʩʪʽ ʜʚʠʛʫʥʘ ʥʘ 

5% [25]. 

ɽʬʝʢʪʠʚʥʘ ʨʦʙʦʪʘ ʪʝʨʤʦʩʪʘʪʘ ʟʘʙʝʟʧʝʯʫʻ ʘʚʪʦʤʘʪʠʯʥʝ ʨʝʛʫʣʶʚʘʥʥʷ 

ʪʝʧʣʦʚʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ. ʗʢ ʪʝʨʤʦʜʘʪʯʠʢ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʩʠʣʴʬʦʥ ʘʙʦ 

ʪʚʝʨʜʠʡ ʥʘʧʦʚʥʶʚʘʯ. ʉʠʣʴʬʦʥʦʚʠʡ ʪʝʨʤʦʩʪʘʪ ʨʦʟʨʘʭʦʚʘʥʠʡ ʥʘ ʪʠʩʢ 0,03 ʄʇʘ. 

ɿʙʽʣʴʰʝʥʥʷ ʪʠʩʢʫ ʚ ʩʠʩʪʝʤʽ ʦʭʦʣʦʜʞʝʥʥʷ ʜʦ 0,1 ʄʇʘ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ 

ʟʨʦʩʪʘʥʥʷʤ ʪʝʤʧʝʨʘʪʫʨʠ ʧʦʯʘʪʢʫ ʡʦʛʦ ʚʽʜʢʨʠʪʪʷ ʥʘ 20-25 Á ʉ, ʱʦ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʧʝʨʝʛʨʽʚʦʤ ʜʚʠʛʫʥʘ ʽ ʟʙʽʣʴʰʝʥʥʷʤ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʥʘ 5-7% [25]. 

ɼʦ ʧʦʚʽʪʨʷʥʠʭ ʬʽʣʴʪʨʽʚ ʧʨʝʜ'ʷʚʣʷʶʪʴʩʷ ʚʠʤʦʛʠ ʝʬʝʢʪʠʚʥʦʛʦ ʦʯʠʱʝʥʥʷ 

ʧʦʚʽʪʨʷ ʧʨʠ ʤʽʥʽʤʘʣʴʥʦʤʫ ʦʧʦʨʽ ʫ ʚʧʫʩʢʥʦʤʫ ʪʨʘʢʪʽ. ɿʥʠʞʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʦʯʠʱʝʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʨʠʩʢʦʨʝʥʦʛʦ ʟʥʦʩʫ ʎʇɻ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʟʙʽʣʴʰʝʥʥʷ 

ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ. 

ʇʦʨʫʰʝʥʥʷ ʨʝʛʫʣʶʚʘʥʴ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʜʝʬʦʨʤʘʮʽʻʶ ʢʦʣʽʩʥʠʭ ʜʠʩʢʽʚ, 

ʚʽʜʩʫʪʥʽʩʪʶ ʧʣʘʩʪʠʯʥʦʛʦ ʤʘʩʪʠʣʘ, ʘ ʪʘʢʦʞ ʟ ʥʝʧʨʘʚʠʣʴʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ 

ʟʘʟʦʨʽʚ, ʚʠʢʣʠʢʘʻ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʜʦ 1,5-2% [25]. 

ʍʘʨʘʢʪʝʨʥʽ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʜʝʬʝʢʪʠ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ ʧʦʚ'ʷʟʘʥʽ ʟ 

ʥʝʧʨʘʚʠʣʴʥʠʤ ʟʘʯʝʧʣʝʥʥʷʤ ʰʝʩʪʝʨʝʥʴ, ʪʨʫʜʥʦʱʘʤʠ ʚʢʣʶʯʝʥʥʷ ʽ ʚʠʢʣʶʯʝʥʥʷ 

ʧʝʨʝʜʘʯ, ʩʘʤʦʚʽʣʴʥʠʤ ʚʠʢʣʶʯʝʥʥʷʤ ʧʝʨʝʜʘʯ, ʘ ʪʘʢʦʞ ʟ ʥʝʧʨʘʚʠʣʴʥʠʤ 

ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ʋʩʫʥʝʥʥʷ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʜʝʬʝʢʪʽʚ 

ʟʘʙʝʟʧʝʯʫʻ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʥʘ 2-4% [25]. 

ʅʝʩʧʨʘʚʥʦʩʪʽ ʟʘʜʥʴʦʛʦ ʤʦʩʪʘ ʧʦʚ'ʷʟʘʥʽ ʟ ʥʘʜʤʽʨʥʠʤ ʟʘʪʷʛʫʚʘʥʥʷʤ ʽ 

ʧʝʨʝʢʦʩʦʤ ʧʽʜʰʠʧʥʠʢʽʚ ʛʦʣʦʚʥʦʾ ʧʝʨʝʜʘʯʽ, ʟʘʾʜʘʥʥʷʤ ʰʝʩʪʝʨʝʥʴ ʛʦʣʦʚʥʦʾ 

ʧʝʨʝʜʘʯʽ ʽ ʜʠʬʝʨʝʥʮʽʘʣʘ, ʘ ʪʘʢʦʞ ʟ ʥʝʧʨʘʚʠʣʴʥʠʤ ʚʠʙʦʨʦʤ ʪʨʘʥʩʤʽʩʽʡʥʠʭ ʦʣʠʚ ʪʘ 

ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʥʘ 2-4%. ʅʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʽ 

ʜʝʬʝʢʪʠ ʟʘʜʥʴʦʛʦ ʤʦʩʪʘ ï ʥʝʧʨʘʚʠʣʴʥʝ ʨʝʛʫʣʶʚʘʥʥʷ ʛʘʣʴʤʽʚʥʠʭ ʢʦʣʦʜʦʢ ʽ 
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ʥʘʜʤʽʨʥʝ ʟʘʪʷʛʫʚʘʥʥʷ ʤʘʪʦʯʠʥ ʢʦʣʽʩ. ɺʠʪʨʘʪʘ ʧʘʣʠʚʘ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 16-18% [25]. 

ʋ ʧʨʦʮʝʩʽ ʪʨʠʚʘʣʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʧʝʨʝʜʥʽʭ ʤʦʩʪʽʚ 

ʩʭʠʣʴʥʽ ʜʦ ʟʘʢʦʥʦʤʽʨʥʠʭ ʟʤʽʥ. ɿʛʽʜʥʦ ʟʽ ʩʪʘʪʠʩʪʠʯʥʠʤʠ ʜʘʥʠʤʠ ʅʀʀɸʊ, 

ʚʝʣʠʯʠʥʘ ʨʦʟʚʘʣʫ ʢʝʨʦʚʘʥʠʭ ʢʦʣʽʩ, ʱʦ ʚʽʜʧʦʚʽʜʘ ̒ʊʋ ʟʘʚʦʜʫ-ʚʠʨʦʙʥʠʢʘ, ʧʽʩʣʷ 

ʥʘʧʨʘʮʶʚʘʥʥʷ 25-50 ʪʠʩ. ʢʤ ʩʢʣʘʜʘʻ ʚʩʴʦʛʦ 20-25% ʚʽʜ ʫʩʽʻʾ ʚʠʙʽʨʢʠ. ʅʘ ʯʘʩʪʢʫ 

ʧʦʨʫʰʝʥʥʷ ʚʝʣʠʯʠʥʠ ʩʭʦʜʞʝʥʥʷ ʧʝʨʝʜʥʽʭ ʢʦʣʽʩ ʜʦʚʦʜʠʪʴʩʷ 45-60% ʚʩʽʭ 

ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʧʝʨʝʜʥʴʦʛʦ ʤʦʩʪʘ, ʘ ʤʝʭʘʥʽʟʤ ʚʧʣʠʚʫ ʢʫʪʽʚ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʢʝʨʦʚʘʥʠʭ ʢʦʣʽʩ ʥʘ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ ʧʦʚ'ʷʟʘʥʠʡ ʟʽ ʟʤʽʥʦʶ ʦʧʦʨʫ ʢʦʯʝʥʥʷ ʢʦʣʽʩ 

ʘʚʪʦʤʦʙʽʣʷ. ʅʝʧʨʘʚʠʣʴʥʝ ʩʭʦʜʞʝʥʥʷ ʧʝʨʝʜʥʽʭ ʢʦʣʽʩ ʥʘ 1 ʤʤ ʧʨʦʪʠ ʦʧʪʠʤʘʣʴʥʦʾ 

ʚʝʣʠʯʠʥʠ ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷʤ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʥʘ 3-4%. ʅʝʧʨʘʚʠʣʴʥʝ 

ʨʝʛʫʣʶʚʘʥʥʷ ʪʘ ʥʘʷʚʥʽʩʪʴ ʣʶʬʪʽʚ, ʘ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʽ ʟʘʾʜʘʥʥʷ ʨʫʣʴʦʚʦʛʦ 

ʤʝʭʘʥʽʟʤʫ ʧʦʛʽʨʰʫʶʪʴ ʢʝʨʫʚʘʥʥʷ ʪʘ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ ʧʽʜʚʠʱʝʥʥʷʤ ʚʠʪʨʘʪʠ 

ʧʘʣʠʚʘ ʥʘ 1,5-2,5% [25]. 

ʅʝʧʘʨʘʣʝʣʴʥʽʩʪʴ ʟʘʜʥʽʭ ʤʦʩʪʽʚ ʚʠʢʣʠʢʘʻ ʥʘʜʤʽʨʥʝ ʪʝʨʪʷ ʰʠʥ ʟ ʧʦʚʝʨʭʥʝʶ 

ʜʦʨʦʛʠ, ʧʽʜʚʠʱʝʥʠʡ ʦʧʽʨ ʢʦʯʝʥʥʶ ʢʦʣʽʩ ʽ ʩʪʚʦʨʶʻ ʥʝʙʘʞʘʥʽ ʙʽʯʥʽ ʩʠʣʠ. 

ʆʢʨʽʤ ʪʦʛʦ, ʤʦʩʪʠ ʚʩʪʘʥʦʚʣʝʥʽ ʟ ʧʝʨʝʢʦʩʦʤ ʧʨʠʟʚʦʜʷʪʴ ʜʦ [113]: 

ʘ) ʩʢʦʨʦʯʝʥʥʷ ʪʝʨʤʽʥʫ ʩʣʫʞʙʠ ʰʠʥ;  

ʙ) ʫʩʢʣʘʜʥʝʥʥʷ ʢʝʨʫʚʘʥʥʷʤ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʦʤ; 

ʚ) ʟʥʠʞʝʥʥʷ ʩʪʽʡʢʦʩʪʽ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ,  ʟʥʠʞʝʥʥʷ ʙʝʟʧʝʢʠ ʨʫʭʫ; 

ʛ) ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ. 

çʐʽʩʪʜʝʩʷʪ ʚʽʜʩʦʪʢʽʚ ʚʠʧʘʜʢʽʚ ʟʥʦʩʫ ʰʠʥ ʢʝʨʦʚʘʥʦʾ ʦʩʽ ʚʠʢʣʠʢʘʥʦ 

ʥʝʧʨʘʚʠʣʴʥʠʤʠ ʢʫʪʘʤʠ ʚʩʪʘʥʦʚʣʝʥʥʷ ʢʦʣʽʩ ʦʩʽè [114]. 

ʅʘ ʨʠʩ. 1.4 ʧʦʢʘʟʘʥʦ ʚʣʠʚ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ ʥʘ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ. ɺʘʞʣʠʚʠʤ 

ʜʣʷ ʥʘʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʜʘʥʽʡ ʜʽʘʛʨʘʤʽ ʻ ʪʝ, ʱʦ ʥʘ ʦʧʽʨ ʢʦʯʝʥʥʶ ʢʦʣʽʩ ʧʨʠʧʘʜʘʻ 

ʥʘʡʙʽʣʴʰʠʡ ʩʝʛʤʝʥʪ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ï 42,2% [113]. 
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ʈʠʩʫʥʦʢ 1.4 ï ɺʧʣʠʚ ʥʘ ʧʘʣʠʚʥʫ ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ [113] 

 

ɿʜʚʦʻʥʽ ʤʦʩʪʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʘʨʘʣʝʣʴʥʽ ʦʜʠʥ ʦʜʥʦʤʫ, ʱʦʙ ʟʚʝʩʪʠ ʜʦ 

ʤʽʥʽʤʫʤʫ ʪʝʨʪʷ ʤʽʞ ʰʠʥʘʤʠ ʽ ʧʦʚʝʨʭʥʝʶ ʜʦʨʦʛʠ. ʅʘ ʢʦʤʧʝʥʩʘʮʽʶ ʚʽʜʭʠʣʝʥʥʷ 

ʤʦʩʪʽʚ, ʱʦ ʤʘʶʪʴ ʧʝʨʝʢʽʩ, ʚʦʜʽʡ ʟʤʫʰʝʥʠʡ ʧʦʚʝʨʪʘʪʠ ʧʝʨʝʜʥʽ ʢʝʨʦʚʘʥʽ ʢʦʣʝʩʘ, 

ʱʦʙ ʟʙʝʨʝʛʪʠ ʧʨʷʤʦʣʽʥʽʡʥʠʡ ʨʫʭ ʘʚʪʦʤʦʙʽʣʷ. ʎʝ ʚʠʢʣʠʢʘʻ ʧʦʩʪʽʡʥʝ ʪʝʨʪʷ ʤʽʞ 

ʢʦʞʥʦʶ ʟ ʰʠʥ ʘʚʪʦʤʦʙʽʣʷ ʽ ʧʦʚʝʨʭʥʝʶ ʜʦʨʦʛʠ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʟʨʦʩʪʘʻ ʚʠʪʨʘʪʘ 

ʧʘʣʠʚʘ, ʚʪʦʤʘ ʚʦʜʽʷ, ʚʠʥʠʢʘʻ ʧʝʨʝʜʯʘʩʥʠʡ ʟʥʦʩ ʰʠʥ ʽ ʟʨʦʩʪʘʻ ʾʭ ʪʝʤʧʝʨʘʪʫʨʘ, 

ʧʦʛʽʨʰʫʻʪʴʩʷ ʤʘʥʝʚʨʝʥʽʩʪʴ ʪʘ ʩʪʽʡʢʽʩʪʴ ʨʫʭʫ. ɿʨʦʩʪʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ ʰʠʥʠ ʤʦʞʝ 

ʙʫʪʠ ʧʨʠʯʠʥʦʶ ʰʚʠʜʢʦʛʦ ʨʦʟʧʘʜʫ ʧʨʦʪʝʢʪʦʨʘ, ʱʦ ʻ ʜʫʞʝ ʥʝʙʝʟʧʝʯʥʠʤ [113]. 

ɼʠʩʙʘʣʘʥʩ ʢʦʣʽʩ, ʚʽʜʤʽʥʥʠʡ ʚʽʜ ʨʝʢʦʤʝʥʜʦʚʘʥʦʾ ʚʝʣʠʯʠʥʠ, ʪʠʩʢ ʧʦʚʽʪʨʷ ʚ 

ʰʠʥʘʭ, ʥʝʨʽʚʥʦʤʽʨʥʠʡ ʟʥʦʩ ʙʽʛʦʚʦʾ ʜʦʨʽʞʢʠ ʧʨʦʪʝʢʪʦʨʘ ʧʦʤʽʪʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ. ɿʤʝʥʰʝʥʥʷ ʪʠʩʢʫ ʚ ʰʠʥʘʭ ʥʘ 10-15% ʚʝʜʝ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪʠ 

ʧʘʣʠʚʘ ʥʘ 3,5-4%. ʋ ʰʠʥ, ɦ ʦ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʟʽ ʟʥʠʞʝʥʠʤ ʘʙʦ ʧʽʜʚʠʱʝʥʠʤ ʪʠʩʢʦʤ 

ʧʦʚʽʪʨʷ, ʚʽʜʙʫʚʘʻʪʴʩʷ ʯʘʩʪʢʦʚʝ ʨʫʡʥʫʚʘʥʥʷ ʢʘʨʢʘʩʘ ʽ ʚʽʜʰʘʨʦʚʫʚʘʥʥʷ ʥʠʪʦʢ ʢʦʨʜʫ. 

ʉʠʩʪʝʤʘʪʠʯʥʘ, ʪʨʠʚʘʣʘ ʨʦʙʦʪʘ ʰʠʥ ʟʽ ʟʥʠʞʝʥʠʤ ʪʠʩʢʦʤ, ʟʤʝʥʰʫʻ ʚ ʮʽʣʦʤʫ 

ʥʘʜʽʡʥʽʩʪʴ ʽ ʪʝʨʤʽʥ ʾʭ ʩʣʫʞʙʠ, ʟʥʠʞʫʻ ʙʝʟʧʝʢʫ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʽ ʧʽʜʚʠʱʫʻ ʚʠʪʨʘʪʫ 

ʧʘʣʠʚʘ ʯʝʨʝʟ ʟʙʽʣʴʰʝʥʥʷ ʦʧʦʨʫ ʢʦʯʝʥʥʶ ʢʦʣʝʩʘ ʘʚʪʦʤʦʙʽʣʷ [25]. 

ʉʫʪʪʻʚʦ ʚʧʣʠʚʘʻ ʥʘ ʧʘʣʠʚʥʫ ʝʢʦʥʦʤʽʯʥʽʩʪʴ ʢʦʥʩʪʨʫʢʮʽʷ ʰʠʥ. ɿʘ ʜʘʥʠʤʠ 

ʅɸʄʀ, ʟʤʝʥʰʝʥʥʷ ʥʘ 10% ʦʧʦʨʫ ʢʦʯʝʥʥʶ ʰʠʥ ʟʥʠʞʫʻ ʚʠʪʨʘʪʫ ʧʘʣʴʥʦʛʦ ʥʘ 
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2,5...3,5%, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʴ ʬʽʨʤʠ Bridgestone ʜʣʷ 

ʰʠʥ ʤʘʨʢʠ B 381 Ecopia ʨʦʟʤʽʨʦʤ 155/65 R14T. ʇʦʨʽʚʥʷʥʦ ʟʽ ʩʪʘʥʜʘʨʪʥʦʶ 

ʰʠʥʦʶ ʟʘʟʥʘʯʝʥʘ ʰʠʥʘ ʤʘʣʘ ʥʘ 15% ʤʝʥʰʠʡ ʢʦʝʬʽʮʽʻʥʪ ʦʧʦʨʫ ʢʦʯʝʥʥʶ, ʱʦ 

ʧʨʠʟʚʝʣʦ ʜʦ ʝʢʦʥʦʤʽʾ ʧʘʣʠʚʘ ʙʣʠʟʴʢʦ 3% [115]. 

ɽʢʩʧʣʫʘʪʘʮʽʡʥʽ ʤʘʪʝʨʽʘʣʠ (ʧʘʣʠʚʘ, ʦʣʠʚʠ, ʧʣʘʩʪʠʯʥʽ ʤʘʩʪʠʣʘ ʽ ʪʝʭʥʽʯʥʽ 

ʨʽʜʠʥʠ) ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʚʠʟʥʘʯʘʶʪʴ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʘʚʪʦʤʦʙʽʣʷ ʚ ʮʽʣʦʤʫ ʽ 

ʥʘʜʽʡʥʽʩʪʴ ʡʦʛʦ ʚʫʟʣʽʚ ʪʘ ʘʛʨʝʛʘʪʽʚ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɼʦ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʚʽʜʥʦʩʷʪʴʩʷ: ʬʨʘʢʮʽʡʥʠʡ 

ʩʢʣʘʜ, ʚôʷʟʢʽʩʪʴ, ʪʝʤʧʝʨʘʪʫʨʘ ʧʦʤʫʪʥʽʥʥʷ, ʪʝʤʧʝʨʘʪʫʨʘ ʟʘʩʪʠʛʘʥʥʷ, ʛʨʘʥʠʯʥʘ 

ʪʝʤʧʝʨʘʪʫʨʘ ʬʽʣʴʪʨʦʚʘʥʦʩʪʽ, ʮʝʪʘʥʦʚʝ ʯʠʩʣʦ, ʚʤʽʩʪ ʩʽʨʯʘʥʠʭ ʩʧʦʣʫʢ, ʪʝʤʧʝʨʘʪʫʨʘ 

ʩʘʤʦʟʘʡʤʘʥʥʷ [32]. 

ʄʦʪʦʨʥʽ ʦʣʠʚʠ ʚʠʢʦʥʫʶʪʴ ʚ ʜʚʠʛʫʥʘʭ ʨʽʟʥʽ ʬʫʥʢʮʽʾ. ɿʘʣʝʞʥʦ ʚʽʜ ʪʠʧʫ ʽ 

ʢʦʥʩʪʨʫʢʮʽʾ ʜʚʠʛʫʥʘ, ʩʪʫʧʝʥʷ ʡʦʛʦ ʬʦʨʩʫʚʘʥʥʷ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʠʩʪʝʤʠ ʤʘʱʝʥʥʷ, 

ʨʝʞʠʤʫ ʨʦʙʦʪʠ, ʪʝʧʣʦʥʘʧʨʫʞʝʥʦʩʪʽ ʡʦʛʦ ʜʝʪʘʣʝʡ ʪʘ ʽʥʰʠʭ ʯʠʥʥʠʢʽʚ ʢʽʣʴʢʽʩʪʴ 

ʪʝʧʣʦʪʠ, ʱʦ ʚʽʜʚʦʜʠʪʴʩʷ ʦʣʠʚʦʶ, ʩʪʘʥʦʚʠʪʴ 1,5é4,5% ʚʽʜ ʟʘʛʘʣʴʥʦ ʾʢʽʣʴʢʦʩʪʽ, ʱʦ 

ʚʠʜʽʣʷʻʪʴʩʷ ʜʚʠʛʫʥʦʤ [33]. ɯʥʰʦʶ, ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʦʶ ʬʫʥʢʮʽʻʶ ʦʣʠʚʠ, ʻ 

ʫʱʽʣʴʥʝʥʥʷ ʟʘʟʦʨʽʚ ʚ ʩʧʦʣʫʯʝʥʥʽ ʜʝʪʘʣʝʡ ʽ, ʟʦʢʨʝʤʘ, ʧʝʨʝʰʢʦʜʞʘʥʥʷ ʧʨʦʨʠʚʫ 

ʛʘʟʽʚ ʯʝʨʝʟ ʧʦʨʰʥʝʚʽ ʢʽʣʴʮʷ, ʱʦ ʩʧʨʠʷʻ ʩʪʚʦʨʝʥʥʶ ʢʦʤʧʨʝʩʽʾ ʚ ʮʠʣʽʥʜʨʘʭ, 

ʥʘʜ̔ʡʥʦʤʫ ʧʫʩʢʫ ʜʚʠʛʫʥʘ, ʘ ʪʘʢʦʞ ʟʥʠʞʫʻ ʪʦʢʩʠʯʥʽʩʪʴ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ. 

ʗʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʤʦʪʦʨʥʠʭ ʦʣʠʚ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʦʣʠʚʥʦʾ 

ʦʩʥʦʚʠ  ̔ʥʘʷʚʥʽʩʪʶ ʧʨʠʩʘʜʦʢ, ʱʦ ʧʽʜʚʠʱʫʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʷʢʦʩʪʽ ʦʣʠʚ ʪʘ ʾʭ 

ʩʪʘʙʽʣʴʥʽʩʪʴ. ɽʥʝʨʛʝʪʠʯʥʽ ʚʪʨʘʪʠ ʚ ʜʚʠʛʫʥʽ, ʡʦʛʦ ʧʫʩʢʦʚʽ ʷʢʦʩʪʽ, ʙʘʛʘʪʦ ʚ ʯʦʤʫ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʚôʷʟʢʽʩʥʦʪʝʤʧʝʨʘʪʫʨʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʦʣʠʚ [32]. 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʣʘʩʪʠʯʥʠʭ ʤʘʩʪʠʣ ʦʙʫʤʦʚʣʝʥʝ ʥʘʷʚʥʽʩʪʶ ʚ ʢʦʥʩʪʨʫʢʮʽʾ 

ʘʚʪʦʤʦʙʽʣʽʚ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʙʝʟʢʘʨʪʝʨʥʠʭ ʘʛʨʝʛʘʪʽʚ ʽ ʚʫʟʣʽʚ ʪʝʨʪʷ, ʱʦ ʨʽʟʥʷʪʴʩʷ 

ʟʘ ʢʦʥʩʪʨʫʢʮʽʻ,ʁ ʨʝʞʠʤʘʤʠ ʨʦʙʦʪʠ, ʟʘʭʠʩʪʦʤ ʚʽʜ ʧʨʦʥʠʢʥʝʥʥʷ ʧʠʣʫ, ʙʨʫʜʫ ʽ 

ʚʦʣʦʛʠ, ʪʘ ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʤʘʱʝʥʥʷ ʟ ʤʝʪʦʶ ʟʤʝʥʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʘʙʨʘʟʠʚʥʦʛʦ ʟʥʦʩʫ. ʗʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʧʣʘʩʪʠʯʥʠʭ ʤʘʩʪʠʣ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʟʘʛʫʩʥʠʢʘ ʪʘ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʦʣʠʚʠ ʟ ʦʙʦʚ'ʷʟʢʦʚʦʶ ʥʘʷʚʥʽʩʪʶ 

ʧʝʚʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʨʠʩʘʜʦʢ. 
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ɿʘʩʪʦʩʫʚʘʥʥʷ ʧʘʣʠʚ, ʦʣʠʚ ʪʘ ʧʣʘʩʪʠʯʥʠʭ ʤʘʩʪʠʣ ʥʠʟʴʢʦʾ ʷʢʦʩʪʽ 

(ʥʝʚʠʢʦʥʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʟʘʚʦʜʫ-ʚʠʨʦʙʥʠʢʘ) ʩʧʨʠʷʻ ʧʦʨʫʰʝʥʥʶ ʦʧʪʠʤʘʣʴʥʠʭ 

ʨʝʞʠʤʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʽ ʟʙʽʣʴʰʝʥʥ ʁʚʠʪʨʘʪʠ ʧʘʣʠʚʘ. 

ʗʢʽʩʪʴ ʦʭʦʣʦʜʞʫʶʯʦʾ ʨʽʜʠʥʠ ʤʘʻ ʥʝ ʤʝʥʰ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ ʥʘʜʽʡʥʦʩʪʽ 

ʜʚʠʛʫʥʘ, ʥʽʞ ʷʢʽʩʪʴ ʧʘʣʠʚʘ ʽ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ. ɺ ʷʢʦʩʪʽ ʦʭʦʣʦʜʞʫʶʯʦʾ 

ʨʽʜʠʥʠ, ʷʢ ʧʨʘʚʠʣʦ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʘʥʪʠʬʨʠʟ. ɯʩʥʫʶʪʴ ʧʝʚʥʽ ʧʨʘʚʠʣʘ ʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʧʣʠʚ ʷʢʦʩʪʽ ʦʭʦʣʦʜʞʫʶʯʠʭ ʨʽʜʠʥ ʥʘ 

ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ ʜʚʠʛʫʥʘ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ ʘʚʪʦʤʦʙʽʣʷ ʚ 

ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ [32]. 

 

1.4 ɸʥʘʣʽʟ ʧʽʜʭʦʜʽʚ ʜʦ ʥʦʨʤʫʚʘʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ 

 

ɸʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ  ̒ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʪʘ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ 

ʚʠʜʽʚ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʢʨʘʾʥʠ. ɺʽʥ ʰʠʨʦʢʦ ʦʙʩʣʫʛʦʚʫʻ ʪʨʘʥʩʧʦʨʪʥʽ 

ʧʦʪʨʝʙʠ ʤʽʩʴʢʦʛʦ ʪʘ ʩʽʣʴʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʟʘʙʝʟʧʝʯʫʶʯʠ ʤʘʩʦʚʽ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʽ 

ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʧʘʨʢʦʤ ʘʚʪʦʙʫʩʽʚ ʪʘ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ. 

ɿʘ ʜʘʥʠʤʠ ʜʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ, ʙʣʠʟʴʢʦ 50% ʚʩʽʭ 

ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ ʚ ʢʨʘʾʥʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ 

[34]. 

ɸʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ ʻ ʦʩʥʦʚʥʠʤ ʩʧʦʞʠʚʘʯʝʤ ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ. 

ʉʪʘʥʦʤ ʥʘ 2017 ʨʽʢ, ʧʦʥʘʜ 76% ʥʘʬʪʦʧʨʦʜʫʢʪʽʚ ʩʧʦʞʠʚʘʻʪʴʩʷ ʪʨʘʥʩʧʦʨʪʥʦʶ 

ʛʘʣʫʟʟʶ. ɿ ʥʠʭ ʧʦʥʘʜ 97% ï ʨʫʭʦʤʠʤ ʩʢʣʘʜʦʤ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ [35]. 

ɺ ʋʢʨʘʾʥʽ ʚ ʩʪʨʫʢʪʫʨʽ ʩʦʙʽʚʘʨʪʦʩʪʽ ʧʨʦʮʝʩʫ ʧʝʨʝʚʝʟʝʥʴ 50...60% ʚʠʪʨʘʪ ʧʨʠʧʘʜʘʻ 

ʥʘ ʚʠʪʨʘʪʫ ʧʘʣʠʚʥʦ-ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ [14], ʚ ʪʦʡ ʯʘʩ, ʷʢ ʚ ʢʨʘʾʥʘʭ ɭʉ ʮʝʡ 

ʧʦʢʘʟʥʠʢ ʩʪʘʥʦʚʠʪʴ 20...25% [36]. ʊʦʤʫ ʧʠʪʘʥʥʷ ʨʘʮʽʦʥʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʝʥʝʨʛʝʪʠʯʥʠʭ ʨʝʩʫʨʩʽʚ, ʟʦʢʨʝʤʘ ʥʘ ʘʚʪʦʤʦʙʽʣʴʥʦʤʫ ʪʨʘʥʩʧʦʨʪʽ, ʻ ʚʢʨʘʡ 

ʚʘʞʣʠʚʠʤ ʜʣʷ ʥʘʰʦʾ ʢʨʘʾʥʠ. 

ʅʦʨʤʫʚʘʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚ ʋʢʨʘʾʥʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʅʘʢʘʟʫ 

ʄʽʥʽʩʪʝʨʩʪʚʘ ʪʨʘʥʩʧʦʨʪʫ ʋʢʨʘʾʥʠ ˉ 43 ʚʽʜ 10 ʣʶʪʦʛʦ 1998 ʨʦʢʫ [37]. ʋ 2012 ʨʦʮʽ 

ʅʘʢʘʟʦʤ ʄʽʥʽʩʪʝʨʩʪʚʘ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʋʢʨʘʾʥʠ ˉ 36 ʚʽʜ 24.01.2012 [38] ʙʫʣʠ 
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ʚʥʝʩʝʥʽ ʦʩʪʘʥʥʽ ʟʤʽʥʠ ʪʘ ʜʦʧʦʚʥʝʥʥʷ. ʈʝʟʫʣʴʪʘʪʦʤ ʜʘʥʦʛʦ ʨʦʟʧʦʨʷʜʞʝʥʥʷ ʩʪʘʣʘ 

ʧʫʙʣʽʢʘʮʽʷ ɼʇ çɼʝʨʞʘʚʪʦʪʨʘʥʩʅɼɯʧʨʦʝʢʪè ʪʨʝʪʴʦʾ ʨʝʜʘʢʮʽʾ çʅʦʨʤ ʚʠʪʨʘʪ 

ʧʘʣʠʚʘ ʽ ʤʘʩʪʠʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ ʘʚʪʦʤʦʙʽʣʴʥʦʤʫ ʪʨʘʥʩʧʦʨʪʽè ʧʽʜ ʟʘʛʘʣʴʥʦʶ 

ʨʝʜʘʢʮʽʻʶ ɸ. ʄ. ʈʝʜʟʶʢʘ. ʆʩʥʦʚʥʠʡ ʧʨʠʥʮʠʧ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚ ʜʘʥʦʤʫ 

ʜʦʢʫʤʝʥʪ,̔ ʧʝʨʝʜʙʘʯʘʻ ʩʪʘʣʝ ʯʠʩʝʣʴʥʝ ʟʥʘʯʝʥʥʷ ʙʘʟʦʚʦʾ ʣʽʥʽʡʥʦʾ ʥʦʨʤʠ ʚʠʪʨʘʪʠ 

ʧʘʣʠʚʘ ʜʣʷ ʢʦʞʥʦʾ ʤʦʜʝʣʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ, ʷʢʘ ʢʦʨʝʛʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʝʚʥʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɼʘʥʠʡ ʧʽʜʭʽʜ ʙʫʚ ʧʽʜʜʘʥʠʡ ʢʨʠʪʠʯʥʦʤʫ ʘʥʘʣʽʟʫ ʫ ʨʦʙʦʪʽ 

ʉ. ɯ. ʂʨʠʚʦʰʘʧʦʚʘ [39], ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʛʦ ʥʠʤ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ 

ʘʣʴʪʝʨʥʘʪʠʚʥʠʡ ʩʧʦʩʽʙ, ɦ ʦ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʽʚʥʷʥʥ ̫ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, 

ʦʧʫʙʣʽʢʦʚʘʥʦʛʦ ʫ ʨʦʙʦʪʽ [14], ʘ ʩʘʤʝ: 

 Qs = [AĀiʢ + BĀiʢ2ĀVa + CĀ (GaĀɊ + 0,077ĀkĀFĀVa
2 + 0,1ĀɓĀGaĀVa)] / hi  (1.1) 

ʜʝ hi ï ʽʥʜʠʢʘʪʦʨʥʠʡ ʂʂɼ ʜʚʠʛʫʥʘ; 

ɸ, ɺ, ʉ ï ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʥʩʪʨʫʢʮʽʾ ʘʚʪʦʤʦʙʽʣʷ ʪʘ ʷʢʦʩʪʽ ʧʘʣʠʚ; 

iʢ ï ʧʝʨʝʜʘʚʘʣʴʥʝ ʯʠʩʣʦ ʚʠʱʦʾ ʧʝʨʝʜʘʯʽ; 

Ga ï ʩʠʣʘ ʪʷʞʽʥʥʷ ʚʽʜ ʤʘʩʠ ʘʚʪʦʤʦʙʽʣʷ, ʅ; 

Va ï ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʷ, ʤ/ʩ; 

k ï ʢʦʝʬʽʮʽʻʥʪ ʦʧʦʨʫ ʧʦʚʽʪʨʷ, HĿc2Ŀʤ-4; 

F ï ʣʦʙʦʚʘ ʧʣʦʱʘ, ʤ2. 

ʂʦʝʬʽʮʽʻʥʪʠ ɸ, ɺ ʽ ʉ, ʱʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ 

ʘʚʪʦʤʦʙʽʣʷ ʪʘ ʷʢʦʩʪʽ ʧʘʣʠʚʘ, ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʟʘ ʪʘʢʠʤʠ ʬʦʨʤʫʣʘʤʠ: 

 ɸ = (7,95ĿʘmĀVhĀi0) / (HHĀrʪĀrʢ); (1.2) 

 ɺ = (0,69ĿbmĀVhĀSnĀi0) / (HHĀrʪĀrʢ2);  (1.3) 

 ʉ = 100 / (HHĀrʪĀhʪʨ); (1.4) 

ʜʝ am ʽ bm ï ʢʦʝʬʽʮʽʻʥʪʠ ʤʝʭʘʥʽʯʥʠʭ ʚʪʨʘʪ ʚ ʜʚʠʛʫʥʽ; 

Vh ï ʨʦʙʦʯʠʡ ʦʙ'ʻʤ ʮʠʣʽʥʜʨʽʚ ʜʚʠʛʫʥʘ, ʣ; 

i0 ï ʧʝʨʝʜʘʚʘʣʴʥʝ ʯʠʩʣʦ ʛʦʣʦʚʥʦʾ ʧʝʨʝʜʘʯʽ; 

HH ï ʥʠʞʯʘ ʪʝʧʣʦʪʘ ʟʛʦʨʷʥʥʷ ʧʘʣʠʚʘ, ʢɼʞ/ʢʛ; 

rʪ ï ʛʫʩʪʠʥʘ ʧʘʣʠʚʘ, ʛ/ʩʤ3; 

rʢ ï ʜʠʥʘʤʽʯʥʠʡ ʨʘʜʽʫʩ ʢʦʣʝʩʘ, ʤ; 
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Sn ï ʭʽʜ ʧʦʨʰʥʷ, ʤ; 

hʪʨ ï ʂʂɼ ʪʨʘʥʩʤʽʩʽʾ. 

ɯʥʰʝ ʨʽʚʥʷʥʥʷ, ʚ ʦʩʥʦʚʽ ʷʢʦʛʦ ʣʝʞʠʪʴ ʧʠʪʦʤʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ, ʽ ʷʢʝ 

ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʥʘ ʙʫʣʦ ʙ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟ ʤʝʪʦʶ ʥʦʨʤʫʚʘʥʥʷ, ʧʨʝʜʩʪʘʚʣʝʥʝ ʚ 

ʨʦʙʦʪʽ [40]: 

Qs = qeĿ(maĀgĀɊ + (kwĀAʣĀv2 / 3,62) + ŭʦʙĀmaĿ(dv/dt)) / (3,6Ŀ104ĿɖʪʨĀɟʧ) (1.5) 

ʜʝ qe ï ʧʠʪʦʤʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ, ʛ/(ʢɺʪĿʛʦʜ); 

ɖʪʨ ï ʂʂɼ ʪʨʘʥʩʤʽʩʽʾ; 

mʘ ï ʧʦʚʥʘ ʤʘʩʘ ʘʚʪʦʤʦʙʽʣʷ, ʢʛ; 

kw ï ʢʦʝʬʽʮʽʻʥʪ ʦʧʦʨʫ ʧʦʚʽʪʨʷ, HĿc2Ŀʤ-4; 

Aʣ ï ʣʦʙʦʚʘ ʧʣʦʱʘ, ʤ
2; 

ŭʦʙ ï ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʚʨʘʭʦʚʫʻ ʦʙʝʨʪʦʚʽ ʤʘʩʠ; 

ɣ ï ʢʦʝʬʽʮʽʻʥʪ ʦʧʦʨʫ ʜʦʨʦʛʠ; 

v ï ʰʚʠʜʢʽʩʪʴ ʘʚʪʦʤʦʙʽʣʷ, ʢʤ/ʛʦʜ; 

dv/dt ï ʧʨʠʩʢʦʨʝʥʥʷ, ʤ/ʩ2; 

ɟʧ ï ʛʫʩʪʠʥʘ ʧʘʣʠʚʘ, ʢʛ/ʤ3. 

ʈʦʟʛʣʷʜʘʶʯʠ ʧʦʪʝʥʮʽʡʥʫ ʤʦʞʣʠʚʽʩʪʴ ʥʦʨʤʫʚʘʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʥʘ ʦʩʥʦʚʽ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʚʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ ʽʥʪʝʛʨʘʣʴʥʫ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ, 

ʥʘʚʝʜʝʥʫ ʚ ʨʦʙʦʪʘʭ [41, 42]. ɸʣʴʪʝʨʥʘʪʠʚʥʠʤ ʤʝʪʦʜʦʤ ʥʦʨʤʫʚʘʥʥʷ ʧʠʪʦʤʦʾ 

ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫ ʨʦʙʦʪʫ ʤʦʞʝ ʩʪʘʪʠ ʨʽʚʥʷʥʥʷ, ʦʧʫʙʣʽʢʦʚʘʥʝ ʚ 

ʨʦʙʦʪʽ [43], ʜʝ ʧʦʚʥʘ ʤʘʩʘ ʘʚʪʦʤʦʙʽʣʷ ʧʨʝʜʩʪʘʚʣʝʥʘ ʷʢ ʩʫʤʘ ʩʧʦʨʷʜʞʝʥʦʾ ʤʘʩʠ, 

ʤʘʩʠ ʚʘʥʪʘʞʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʘʥʪʘʞʦʧʽʜôʻʤʥʦʩʪʽ ʪʘ 

ʤʘʩʠ ʧʘʩʘʞʠʨʽʚ ʽ ʾʭ ʙʘʛʘʞʫ (ʚʢʣʶʯʘʶʯʠ ʚʦʜʽʷ). 

ʉʝʨʝʜ ʟʘʭʽʜʥʠʭ ʧʽʜʭʦʜʽʚ ʱʦʜʦ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ 

ʚʘʨʪʦ ʚʽʜʟʥʘʯʠʪʠ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ PERE (Physical Emission Rate Estimator), 

ʱʦ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʘʤʝʨʠʢʘʥʩʴʢʦʶ ʘʛʝʥʮʽʻʶ ʽʟ ʟʘʭʠʩʪʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ (United States Environment Protection Agency ʘʙʦ EPA) ʷʢ ʜʦʧʦʚʥʝʥʥʷ 

ʜʦ ʾʭʥʴʦʾ ʤʦʜʝʣʽ ʦʙʣʽʢʫ ʝʥʝʨʛʦʨʝʩʫʨʩʽʚ ʪʘ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ MOVES 

(Motor Vehicle Emissions Simulator) [44]. ɺ ʧʝʨʰʫ ʯʝʨʛʫ, ʚʦʥʘ ʧʦʢʣʠʢʘʥʘ 
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ʤʦʜʝʣʶʚʘʪʠ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʧʨʠ ʾʭ ʧʨʦʭʦʜʞʝʥʥʽ ʾʟʜʦʚʠʤʠ 

ʮʠʢʣʘʤʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ. 

ɺ ʦʩʥʦʚʽ PERE ʣʝʞʠʪʴ ʨʦʟʨʘʭʫʥʦʢ ʝʥʝʨʛʽʾ, ʷʢʘ ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʧʝʨʝʤʽʱʝʥʥʷ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʧʝʚʥʦʾ ʤʘʩʠ ʫʟʜʦʚʞ ʪʨʘʩʠ, ʟʘ ʫʤʦʚʠ ʤʦʞʣʠʚʦʩʪʽ ʧʦʜʦʣʘʥʥʷ 

ʫʩʽʭ ʩʠʣ ʦʧʦʨʫ ʨʫʭʫ. 

ɼʘʥʘ ʤʦʜʝʣʴ, ʧʦ ʩʫʪʽ, ʻ ʤʦʜʝʣʣʶ çʟʚʦʨʦʪʥʦʛʦ ʚʠʜʫè ʫ ʪʦʤʫ ʩʝʥʩʽ, ʱʦ ʚ 

ʷʢʦʩʪʽ ʚʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚʦʥʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʦʩʝʢʫʥʜʥʽ ʜʘʥʽ ʾʟʜʦʚʦʛʦ ʮʠʢʣʫ 

(ʰʚʠʜʢʽʩʪʴ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʯʘʩʫ) ʪʘ ʨʦʟʨʘʭʦʚʫʻ ʝʥʝʨʛʝʪʠʯʥʽ ʚʠʪʨʘʪʠ, ʥʝʦʙʭʽʜʥʽ 

ʜʣʷ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ. ʅʝʦʙʭʽʜʥʘ ʧʦʪʫʞʥʽʩʪʴ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʧʦʜʦʣʘʥʥʷ ʩʠʣ ʽʥʝʨʮʽʾ, ʦʧʦʨʫ ʜʦʨʦʞʥʴʦʛʦ ʧʦʢʨʠʪʪʷ, ʪʝʨʪʷ ʰʠʥ ʽ ʘʝʨʦʜʠʥʘʤʽʯʥʠʭ 

ʚʪʨʘʪ. ʊʘʢʘ ʤʝʪʦʜʦʣʦʛʽʷ ʜʦʨʦʞʥʽʭ ʥʘʚʘʥʪʘʞʝʥʴ ʙʫʣʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʉʦʚʨʘʥʦʤ ʽ 

ɹʦʥʦʤ [45]. 

ʉʧʦʞʠʚʘʥʘ ʧʦʪʫʞʥʽʩʪʴ (ʫ ɺʘʪʪʘʭ) ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ [46]: 

 Pb = mĿv[aĿ(1+Ů) + gĿgrade + gCR] + 0,5ɟCDAFv
3 (1.6) 

ʜʝ v ï h ʚʠʜʢʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ (ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʟʫʩʪʨʽʯʥʦʛʦ ʚʽʪʨʫ), ʤ/ʩ; 

a ï ʧʨʠʩʢʦʨʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ, ʤ/ʩ2; 

Ů ï ʤʘʩʦʚʠʡ ʬʘʢʪʦʨ, ʱʦ ʚʨʘʭʦʚʫʻ ʦʙʝʨʪʘʣʴʥʽ ʤʘʩʠ Ů=0,1; 

g ï ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʣʴʥʦʛʦ ʧʘʜʽʥʥʷ, g=9,81 ʤ/ʩ2; 

grade ï ʢʫʪ ʥʘʭʠʣʫ ʜʦʨʦʛʠ; 

CR ï ʦʧʽʨ ʢʦʯʝʥʥʶ, CR= 0,008é0,013; 

r ï ʱʽʣʴʥʽʩʪʴ ʧʦʚʽʪʨʷ, r=1,25 ʢʛ/ʤ3; 

CD ï ʢʦʝʬʽʮʽʻʥʪ ʘʝʨʦʜʠʥʘʤʽʯʥʦʛʦ ʦʧʦʨʫ, CD=0,3; 

AF ï ʣʦʙʦʚʘ ʧʣʦʱʘ, ʤ2; 

m ï ʤʘʩʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ, ʢʛ. 

ʂʫʪ ʥʘʭʠʣʫ ʜʦʨʦʛʠ grade ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʚʠʩʦʪʠ ʧʽʜʡʦʤʫ ʜʦ 

ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʧʨʦʪʷʞʥʦʩʪʽ ʜʽʣʷʥʢʠ ʧʽʜʡʦʤʫ [47]. 

ʃʦʙʦʚʘ ʧʣʦʱʘ AF ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʟʤʽʨʽʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʟʘʩʦʙʫ [48]: 

 AF = (H - GC)ĿWĿ0,93 (1.7) 

ʜʝ H ï ʚʠʩʦʪʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ, ʤ; 
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GC ï ʜʦʨʦʞʥʽʡ ʧʨʦʩʚʽʪ, ʤ; 

W ï ʰʠʨʠʥʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ, ʤ; 

ʈʽʚʥʷʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, ʷʢʝ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʤʝʪʦʜʠʮʽ PERE ʤʘʻ ʚʠʛʣʷʜ [46]: 

 FR = ű [kNV + (Pb/ɖt + Pacc)/ɖ] / LHV (1.8) 

ʜʝ ű ï ʢʦʝʬʽʮʽʻʥʪ ʥʘʜʣʠʰʢʫ ʧʦʚʽʪʨʷ (ʚ ʦʩʥʦʚʥʦʤʫ ű = 1); 

k ï ʪʝʨʪʷ ʚ ʜʚʠʛʫʥʽ; 

N ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ; 

V ï ʦʙôʻʤ ʜʚʠʛʫʥʘ; 

ht ï ʂʂɼ ʪʨʘʥʩʤʽʩʽʾ; 

h ï ʽʥʜʠʢʘʪʦʨʥʠʡ ʂʂɼ ʜʚʠʛʫʥʘ; 

Pacc ï ʩʧʦʞʠʚʘʥʘ ʧʦʪʫʞʥʽʩʪʴ ʥʘ ʧʨʠʚʽʜ ʜʦʜʘʪʢʦʚʦʛʦ ʦʙʣʘʜʥʘʥʥʷ, 

Pacc = 0,5é1 ʢɺʪ; 

LHV ï ʥʠʞʯʘ ʪʝʧʣʦʪʘ ʟʛʦʨʘʥʥʷ ʧʘʣʠʚʘ (43,7 ʢɼʞ/ʛ ʜʣʷ ʙʝʥʟʠʥʫ, 41,7 ʢɼʞ/ʛ 

ʜʣʷ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ). 

ʊʝʨʪʷ ʚ ʜʚʠʛʫʥʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ, ʚʽʜʧʦʚʽʜʥʦ ʡʦʛʦ ʤʦʞʥʘ 

ʚʠʟʥʘʯʠʪʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

 k = k0 + k1ĿN (1.9) 

ʜʝ k0=3,283 ʙʘʨ, k1=0,000515 ʙʘʨ/ʭʚ
-1 ʜʣʷ ʙʝʥʟʠʥʦʚʠʭ ʜʚʠʛʫʥʽʚ ʪʘ k0=1,09 ʙʘʨ, 

k1=0,00116 ʙʘʨ/ʭʚ-1 ʜʣʷ ʜʠʟʝʣ̔ ʚ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʦʪʨʠʤʘʪʠ ʚʽʜʧʦʚʽʜʥʽ ʦʜʠʥʠʮʽ 

ʚʠʤʽʨʶʚʘʥʥʷ ʜʣʷ ʨʽʚʥʷʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, ʜʘʥʽ ʟʥʘʯʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʧʦʤʥʦʞʠʪʠ 

ʥʘ 100 ʪʘ ʨʦʟʜʽʣʠʪʠ ʥʘ 2000. 

ʏʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʜʚʠʛʫʥʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʣʽ, ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ 

ʊʦʤʘʩʦʤ ʪʘ ʈʦʩʦʤ [49] ʟʘ ʪʘʢʠʤ ʚʠʨʘʟʦʤ: 

 N = (N/v)topĿ(60rps/rpm)Ŀ(g/gtop)Ŀv (1.10) 

ʜʝ N ï ʢʽʣʴʢʽʩʪʴ ʦʙʝʨʪʽʚ ʜʚʠʛʫʥʘ, ʦʙ/ʭʚ; 

(N/v)top ï ʚʽʜʥʦʰʝʥʥʷ ʯʘʩʪʦʪʠ ʦʙʝʨʪʘʥʥʷ ʜʦ ʰʚʠʜʢʦʩʪʽ ʥʘ ʚʠʱʽʡ ʧʝʨʝʜʘʯʽ; 

v ï ʰʚʠʜʢʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ, ʤʠʣʴ/ʛʦʜ; 

(g/gtop) ï ʧʝʨʝʜʘʪʦʯʥʝ ʯʠʩʣʦ ʚʽʜʧʦʚʽʜʥʦʾ ʧʝʨʝʜʘʯʽ. 

ʂʂɼ ʪʨʘʥʩʤʽʩʽʾ ʥʘʧʨʷʤʫ ʚʧʣʠʚʘʻ ʥʘ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ. ɺ PERE ʟʥʘʯʝʥʥʷ ʂʂɼ 

ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʛʦ, ʷʢʘ ʪʨʘʥʩʤʽʩʽʷ ʚʩʪʘʥʦʚʣʝʥʘ ʥʘ ʘʚʪʦʤʦʙʽʣʽ. ɽʬʝʢʪʠʚʥʽʩʪʴ 
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ʘʚʪʦʤʘʪʠʯʥʠʭ ʪʨʘʥʩʤʽʩʽʡ ʧʨʠʡʤʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʨʦʙʽʪ ɹʽʰʦʧʘ ʽ 

ʂʣʶʛʝʨʘ [50]. ɿʥʘʯʝʥʥʷ ʂʂɼ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʧʝʨʝʜʘʯʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣ. 1.3 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʥʠʞʯʘ ʥʘ 1-ʡ ʧʝʨʝʜʘʯʽ ʯʝʨʝʟ çʧʨʦʢʦʚʟʫʚʘʥʥʷè ʫ 

ʛʽʜʨʦʪʨʘʥʩʬʦʨʤʘʪʦʨʽ ʪʘ ʢʨʘʱʘ ʥʘ ʙʽʣʴʰ ʚʠʩʦʢʠʭ ʧʝʨʝʜʘʯʘʭ ʯʝʨʝʟ ʟʘʯʝʧʣʝʥʥʷ 

ʰʝʩʪʝʨʝʥʴ ʫ ʤʝʭʘʥʽʯʥʽʡ ʯʘʩʪʠʥʽ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ. 

ʊʘʙʣʠʮʷ 1.3 ï ʂʂɼ ʘʚʪʦʤʘʪʠʯʥʠʭ ʪʨʘʥʩʤʽʩʽʡ ʟʘ ʜʘʥʠʤʠ ɹʽʰʦʧʘ ʽ ʂʣʶʛʝʨʘ [50] 

ʇʝʨʝʜʘʯʘ ʂʂɼ, % 

1 72,2 

2 80,9 

3-5 87 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʤʝʭʘʥʽʯʥʦʾ ʪʨʘʥʩʤʽʩʽʾ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 87é99% ʽ, ʟʛʽʜʥʦ 

ʨʝʢʦʤʝʥʜʘʮʽʡ [48], ʧʨʠʡʤʘʻʪʴʩʷ ʥʘ ʨʽʚʥʽ 95% ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʧʝʨʝʜʘʯʽ. ʊʨʘʥʩʤʽʩʽʾ, 

ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʝʨʝʜʘʯʽ ʟ ʥʝʧʝʨʝʨʚʥʦʶ ʚʘʨʽʘʮʽʻʶ (CVT) ʤʘʶʪʴ ʂʂɼ 

ʧʨʠʙʣʠʟʥʦ 88% [51]. 

ʉʝʨʝʜʥʽʡ ʽʥʜʠʢʘʪʦʨʥʠʡ ʂʂɼ ʜʚʠʛʫʥʘ ʜʣʷ ʜʦʨʦʞʥʽʭ ʘʚʪʦʤʦʙʽʣʽʚ-ʪʷʛʘʯʽʚ ʟ 

ʜʠʟʝʣʝʤ ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 0,48 (ʟʽ ʩʪʘʥʜʘʨʪʥʠʤ ʚʽʜʭʠʣʝʥʥʷʤ 0,02), ʘ ʤʽʩʴʢʽ 

ʘʚʪʦʙʫʩʠ ʤʘʶʪʴ ʪʨʦʭʠ ʤʝʥʰʝ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʥʘ ʨʽʚʥʽ 0,46 [48]. 

 

1.5 ʉʫʯʘʩʥʽ ʬʦʨʤʠ ʦʨʛʘʥʽʟʘʮʽʾ ʤʦʥʽʪʦʨʠʥʛʫ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ ʚʠʪʨʘʪʠ 

ʧʘʣʠʚʘ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ 

 

ɿʘʙʝʟʧʝʯʝʥʥʷ ʨʦʙʦʪʦʟʜʘʪʥʦʩʪʽ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ (ʈʉ) ʪʘ ʧʽʜʪʨʠʤʘʥʥʷ ʡʦʛʦ 

ʚ ʥʘʣʝʞʥʦʤʫ ʪʝʭʥʽʯʥʦʤʫ ʩʪʘʥʽ ʧʨʠ ʨʘʮʽʦʥʘʣʴʥʠʭ ʚʠʪʨʘʪʘʭ ʚʩʽʭ ʚʠʜʽʚ ʨʝʩʫʨʩʽʚ, 

ʥʦʨʤʘʪʠʚʥʠʭ ʨʽʚʥʷʭ ʜʦʨʦʞʥʴʦʾ ʪʘ ʝʢʦʣʦʛʽʯʥʦʾ ʙʝʟʧʝʢʠ, ʜʦʪʨʠʤʫʶʯʠʩʴ 

ʚʠʟʥʘʯʝʥʠʭ ʟʘʢʦʥʦʜʘʚʩʪʚʦʤ ʫʤʦʚ ʧʨʘʮʽ ʧʝʨʩʦʥʘʣʫ,  ̒ʦʜʥʠʤ ʟ ʦʩʥʦʚʥʠʭ ʟʘʚʜʘʥʴ 

ʪʝʭʥʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʷʢ ʛʘʣʫʟʽ ʧʨʘʢʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ. 

ɿʥʘʯʥʠʡ ʚʥʝʩʦʢ ʫ ʨʦʟʚʠʪʦʢ ʪʝʭʥʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʪʦʤʦʙʽʣʽʚ ʷʢ ʛʘʣʫʟʽ 

ʥʘʫʢʦʚʦʾ ʜʽʷʣʴʥʦʩʪʽ ʟʨʦʙʠʣʠ ʌ.ʄ. ɸʚʜʦʥʴʢʽʥ, ɯ.ʄ. ɸʨʽʥʽʥ, ɺ.ʄ. ɺʦʨʬʦʣʦʤʻʻʚ, 

ʄ.ʗ. ɻʚʦʨʫʱʝʥʢʦ, ɭ.ʉ. ʂʫʟʥʝʮʦʚ, ɻ.ɺ. ʂʨʘʤʘʨʝʥʢʦ, ɯ.ʇ. ʂʫʨʥʽʢʦʚ, ɯ.ɸ. ʃʫʡʢ, 

ʗ.ɯ. ʅʝʩʚʽʪʩʴʢʠʡ ʪʘ ʽʥ. [26, 116, 52, 27, 11, 117, 118, 119]. 

ʋ ʨʦʙʦʪʽ [52] ʟʘʟʥʘʯʝʥʦ, ʱʦ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʨʽʚʥʝʤ ʫʧʨʘʚʣʽʥʥʷ 

ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ ʘʚʪʦʤʦʙʽʣʷ ʻ ʩʠʩʪʝʤʘ ʤʦʥʽʪʦʨʠʥʛʫ. 
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ʇʽʜ ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ ʘʚʪʦʤʦʙʽʣʷ ʩʣʽʜ ʨʦʟʫʤʽʪʠ ʩʫʢʫʧʥʽʩʪʴ ʡʦʛʦ 

ʚʣʘʩʪʠʚʦʩʪʝʡ, ʟʤʽʥʥʠʭ ʚ ʧʨʦʮʝʩʽ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʷʢʽ ʥʘ ʧʝʚʥʠʡ 

ʤʦʤʝʥʪ ʯʘʩʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʦʟʥʘʢʘʤʠ, ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʪʝʭʥʽʯʥʦʶ 

ʜʦʢʫʤʝʥʪʘʮʽʻʶ [19]. ɯʥʠhʤʠ ʩʣʦʚʘʤʠ ï ʮʝ ʩʪʫʧʽʥʴ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ 

ʩʠʩʪʝʤ, ʤʝʭʘʥʽʟʤʽʚ, ʚʫʟʣʽʚ ʪʘ ʘʛʨʝʛʘʪʽʚ ʥʦʨʤʘʤ, ʚʩʪʘʥʦʚʣʝʥʠʤ ʧʨʘʚʠʣʘʤʠ 

ʪʝʭʥʽʯʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɿʛʽʜʥʦ [53], ʤʦʥʽʪʦʨʠʥʛ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʊɿ ï ʮʝ ʧʝʨʽʦʜʠʯʥʝ ʘʙʦ ʥʝʧʝʨʝʨʚʥʝ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʚʩʪʘʥʦʚʣʝʥʠʤ ʟʘʟʜʘʣʝʛʽʜʴ ʥʘʙʦʨʦʤ ʧʘʨʘʤʝʪʨʽʚ ʟ ʤʝʪʦʶ 

ʚʽʜʩʣʽʜʢʦʚʫʚʘʥʥʷ ʧʦʛʽʨʰʝʥʥʷ ʡʦʛʦ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʽʩʥʫʻ ʨʷʜ ʩʧʦʩʦʙʽʚ ʷʢ ʧʝʨʽʦʜʠʯʥʦʛʦ, ʪʘʢ ʽ 

ʥʝʧʝʨʝʨʚʥʦʛʦ ʢʦʥʪʨʦʣʶ ʧʘʨʘʤʝʪʨʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʊɿ, ʘ ʩʘʤʝ: 

¶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʮʽʦʥʘʨʥʠʭ ʧʨʠʩʪʨʦʾʚ; 

¶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʧʨʠʩʪʨʦʾʚ; 

¶ ʟʘ ʜʦʧʦʤʦʛʦʶ ʪʝʩʪʦʚʠʭ ʩʠʩʪʝʤ [54]. 

ʇʝʨʝʚʽʨʢʘ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʩʪʘʮʽʦʥʘʨʥʠʤ ʦʙʣʘʜʥʘʥʥʷʤ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ 

ʧʝʨʽʦʜʠʯʥʠʡ ʢʦʥʪʨʦʣʴ ʟʥʘʯʝʥʴ ʚʠʟʥʘʯʝʥʦʾ ʢʽʣʴʢʦʩʪʽ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʠʡ 

ʟʜʽʡʩʥʶʻʪʴʩʷ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʚʩʝʙʽʯʥʦʛʦ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ 

ʘʚʪʦʤʦʙʽʣʷ, ʡʦʛʦ ʦʢʨʝʤʠʭ ʩʠʩʪʝʤ, ʚʫʟʣʽʚ ʪʘ ʘʛʨʝʛʘʪʽʚ. ɼʦ ʪʘʢʠʭ ʧʨʠʩʪʨʦʾʚ 

ʚʽʜʥʦʩʷʪʴʩʷ ʩʪʝʥʜʠ ʪʘ ʤʦʪʦʨ-ʪʝʩʪʝʨʠ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʤʽʨʶʚʘʪʠ ʟʥʘʯʝʥʥʷ 

ʧʘʨʘʤʝʪʨʽʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʘʚʪʦʤʦʙʽʣʽ ʰʣʷʭʦʤ ʾʭ ʧʽʜʢʣʶʯʝʥʥʷ ʜʦ ʚʽʜʧʦʚʽʜʥʠʭ 

ʩʠʩʪʝʤ. 

ʉʧʝʮʽʘʣʽʟʦʚʘʥʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʢʦʥʪʨʦʣʶ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʊɿ  ̒

ʜʽʘʛʥʦʩʪʠʯʥ ̔ʩʢʘʥʝʨʠ ï ʦʙʣʘʜʥʘʥʥʷ, ʧʨʠʟʥʘʯʝʥʝ ʜʣʷ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ 

ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʟʯʠʪʫʚʘʥʥʷ ʮʠʬʨʦʚʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟ 

ʜʽʘʛʥʦʩʪʠʯʥʦʛʦ ʨʦʟ'ʻʤʫ ʘʚʪʦʤʦʙʽʣʷ. ɿʘʟʚʠʯʘʡ, ʩʢʘʥʝʨ ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʜʦ 

ʢʦʤʧ'ʶʪʝʨʘ ʯʝʨʝʟ ʧʦʩʣʽʜʦʚʥʠʡ ʧʦʨʪ ʜʣʷ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ ʘʙʦ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʠʡ 

ʫ ʚʠʛʣʷʜʽ ʩʘʤʦʩʪʽʡʥʦʛʦ ʙʘʛʘʪʦʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʱʦ ʻ ʢʦʤʙʽʥʘʮʽʻʶ 

ʤʫʣʴʪʠʤʝʪʨʘ, ʦʩʮʠʣʦʛʨʘʬʘ ʽ ʤʽʢʨʦʢʦʤʧ'ʶʪʝʨʘ, ʦʙʣʘʜʥʘʥʦʛʦ ʜʠʩʧʣʝʻʤ, ʽʟ 

ʟʘʟʜʘʣʝʛʽʜʴ ʚʩʪʘʥʦʚʣʝʥʠʤ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʤ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʜʣʷ 

ʢʦʥʢʨʝʪʥʦʾ ʤʘʨʢʠ ʯʠ ʤʦʜʝʣʽ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. 
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ɸʚʪʦʩʢʘʥʝʨ ʧʽʜʢʣʶʯʘʻʪʴʩʷ ʜʦ ʰʠʥʠ ʦʙʤʽʥʫ ʜʘʥʠʤʠ (CAN ï Controller Area 

Network) ʤʽʞ ʙʣʦʢʘʤʠ ʘʚʪʦʤʦʙʽʣʷ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʫʚʘʪʠ ʚʠʯʝʨʧʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʡʦʛʦ ʩʪʘʥ, ʚʠʤʽʨʶʚʘʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʟʯʠʪʫʚʘʪʠ ʜʘʥʽ ʟ 

ʜʘʪʯʠʢʽʚ ʪʘ ʜʘʻ ʟʤʦʛʫ ʦʪʨʠʤʘʪʠ ʢʦʤʧʣʝʢʩʥʫ ʦʮʽʥʢʫ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ. ʇʨʦʪʝ, ʩʝʨʝʜ ʢʣʶʯʦʚʠʭ ʥʝʜʦʣʽʢʽʚ ʜʘʥʦʛʦ ʩʧʦʩʦʙʫ ʩʣʽʜ 

ʚʽʜʟʥʘʯʠʪʠ ʪʝ, ʱʦ ʜʣʷ ʩʠʩʪʝʤ ʽ ʚʫʟʣʽʚ, ʷʢʽ ʥʝ ʦʙʣʘʜʥʘʥʥʽ ʜʘʪʯʠʢʘʤʠ, ʪʝʭʥʽʯʥʠʡ 

ʩʪʘʥ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʥʝʧʨʷʤʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ, ʘ ʚ ʜʝʷʢʠʭ ʚʠʧʘʜʢʘʭ ʚʟʘʛʘʣʽ ʥʝ 

ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʠʡ ʚ ʪʘʢʠʡ ʩʧʦʩʽʙ. 

ʊʝʩʪʦʚ ̔ʩʠʩʪʝʤʠ ʜʦʟʚʦʣʷʶʪʴ ʟʯʠʪʫʚʘʪʠ ʢʦʜʠ ʧʦʤʠʣʦʢ ʽ ʧʦʪʦʢʠ ʜʘʥʠʭ ʚ 

ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʽ ʧʨʝʜʩʪʘʚʣʷʪʠ ʾʭ ʫ ʚʠʛʣʷʜʽ ʪʘʙʣʠʮʴ, ʛʨʘʬʽʢʽʚ ʪʦʱʦ. ɿʘ 

ʜʦʧʦʤʦʛʦʶ ʪʘʢʠʭ ʩʠʩʪʝʤ ʧʨʦʚʦʜʷʪʴ ʚʽʨʪʫʘʣʴʥʽ ʪʝʩʪʠ: "ʚʨʫʯʥʫ" ʟʤʽʥʶʶʪʴ ʦʜʠʥ ʟ 

ʧʘʨʘʤʝʪʨʽʚ ʽ ʚʠʟʥʘʯʘʶʪʴ ʡʦʛʦ ʚʧʣʠʚ ʥʘ ʽʥʰʽ. 

ʊʝʩʪʦʚʽ ʩʠʩʪʝʤʠ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ ʜʦʜʘʪʢʦʚʦ ʽ 

ʚʢʣʶʯʘʶʪʴ ʚ ʩʝʙʝ ʪʨʠ ʦʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ: 

¶ ʽʥʬʦʨʤʘʮʽʡʥʠʡ ʧʨʠʩʪʨʽʡ ï ʜʠʩʧʣʝʡ, ʢʠʰʝʥʴʢʦʚʠʡ ʧʝʨʩʦʥʘʣʴʥʠʡ 

ʢʦʤʧôʶʪʝʨ (ʂʇʂ), ʩʤʘʨʪʬʦʥ ʘʙʦ ʧʣʘʥʰʝʪ ʪʦʱʦ; 

¶ ʘʜʘʧʪʝʨ ï ʧʨʦʛʨʘʤʦʚʘʥʠʡ ʤʽʢʨʦʢʦʥʪʨʦʣʝʨ ʟ ̔ ʚʩʪʘʥʦʚʣʝʥʠʤʠ 

ʧʨʦʪʦʢʦʣʘʤʠ ʟʚ'ʷʟʢʫ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʟ'ʻʜʥʘʪʠ ʙʦʨʪʦʚʫ ʩʠʩʪʝʤʫ 

ʩʘʤʦʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʤ ʧʨʠʩʪʨʦʻʤ; 

¶ ʩʠʩʪʝʤʘ ʟʚ'ʷʟʢʫ ï ʢʘʥʘʣ ʧʝʨʝʜʘʯʽ ʽʥʬʦʨʤʘʮʽʾ ʚʽʜ ʘʜʘʧʪʝʨʘ ʜʦ 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʠʩʪʨʦʶ, ʷʢʠʡ ʤʦʞʝ ʙʫʪʠ ʜʨʦʪʦʚʠʤ (ʉʆʄ 

(RS-232) ʯʠ USB.) ʘʙʦ ʙʝʟʜʨʦʪʦʚʠʡ (Bluetooth ʯʠ Wi-Fi) [54]. 

ɺ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʪʘʢʽ ʪʝʩʪʦʚʽ ʩʠʩʪʝʤʠ ʧʽʜʢʣʶʯʘʪʁʴʩʷ ʜʦ ʨʦʟôʻʤʫ 

ʙʦʨʪʦʚʦʾ ʩʠʩʪʝʤʠ ʩʘʤʦʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʽ ʟʯʠʪʫʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʟ CAN ʰʠʥʠ, ʪʦʤʫ 

ʤʘʶʪʴ ʚʩʽ ʟʘʟʥʘʯʝʥʽ ʜʣʷ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʩʢʘʥʝʨʽʚ ʥʝʜʦʣʽʢʠ. ʇʨʦʪʝ ʾʭʥʴʦʶ 

ʢʣʶʯʦʚʦʶ ʧʝʨʝʚʘʛʦʶ ʻ ʪʝ, ʱʦ ʚʩʽ ʜʘʥʽ ʤʦʞʥʘ ʦʪʨʠʤʫʚʘʪʠ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ ʽ 

ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʜʠʥʘʤʽʢʫ ʟʤʽʥʠ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. 

ʄʦʞʣʠʚʽʩʪʴ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʩʫʯʘʩʥʠʭ ʊɿ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘʙʝʟʧʝʯʫʪ̒ʩɹ ̫ ʬʫʥʢʮʽʻʶ 

ʩʘʤʦʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʝʣʝʢʪʨʦʥʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʨʦʙʦʯʠʤʠ ʧʨʦʮʝʩʘʤʠ ʚʫʟʣʽʚ 

ʽ ʘʛʨʝʛʘʪʽʚ. ʊʘʢʽ ʩʠʩʪʝʤʠ ʦʩʥʘʱʝʥʽ ʨʷʜʦʤ ʽʥʜʠʢʘʪʦʨʽʚ, ʷʢʽ ʚʠʚʝʜʝʥʽ ʥʘ ʧʘʥʝʣʴ 
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ʧʨʠʣʘʜʽʚ ʜʣʷ ʽʥʬʦʨʤʫʚʘʥʥʷ ʚʦʜʽʷ ʧʨʦ ʤʦʞʣʠʚʽ ʥʝʩʧʨʘʚʥʦʩʪʽ ʪʘ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʩʚʦʻʯʘʩʥʦʛʦ ʧʨʦʭʦʜʞʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (ʊʆ) [55]. 

ʆʪʨʠʤʘʚʰʠ ʩʠʛʥʘʣ ʧʨʦ ʚʽʜʭʠʣʝʥʥʷ ʟʥʘʯʝʥʴ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʽʜ 

ʥʦʨʤʘʪʠʚʥʠʭ, ʩʠʩʪʝʤʘ ʩʘʤʦʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʢʣʘʩʠʬʽʢʫʻ ʥʝʩʧʨʘʚʥʽʩʪʴ ʧʦ ʥʦʤʝʨʫ 

(ʢʦʜʫ ʧʦʤʠʣʢʠ) ʽ ʟʘʧʠʩʫʻ ʮʝʡ ʢʦʜ ʚ ʦʧʝʨʘʪʠʚʥʫ ʧʘʤ'ʷʪʴ, ʚʠʢʦʥʫʶʯʠ ʢʦʨʠʛʫʶʯʽ 

ʜʽʾ, ʱʦ ʧʝʨʝʜʙʘʯʝʥʽ ʥʘ ʮʝʡ ʚʠʧʘʜʦʢ ʧʨʦʛʨʘʤʦʶ ʫʧʨʘʚʣʽʥʥʷ [56]. 

ʋ ʩʚʽʪʦʚʽʡ ʘʚʪʦʤʦʙʽʣʴʥʽʡ ʧʨʦʤʠʩʣʦʚʦʩʪʽ ʧʨʠʡʥʷʪʽ ʩʪʘʥʜʘʨʪʠ ʙʦʨʪʦʚʠʭ 

ʩʠʩʪʝʤ ʤʦʥʽʪʦʨʠʥʛʫ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʊɿ ï OBD (On-Board Diagnostic), ʱʦ 

ʚʠʟʥʘʯʘʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʥʩʪʨʫʢʮʽʾ ʩʠʩʪʝʤ ʩʘʤʦʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʘ ʧʨʦʪʦʢʦʣʽʚ, 

ʷʢʽ ʚʦʥʠ ʚʠʢʦʥʫʶʪʴ. ʉʪʘʥʜʘʨʪ ʫʥʽʬʽʢʫʻ ʧʦʨʷʜʦʢ ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʤʽʞ ʩʠʩʪʝʤʦʶ 

ʩʘʤʦʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʪʘ ʦʙʣʘʜʥʘʥʥʷʤ, ʩʠʩʪʝʤʫ ʧʦʟʥʘʯʝʥʥʷ ʢʦʜʽʚ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʪʘ 

ʧʦʨʷʜʦʢ ʨʦʙʦʪʠ ʩʠʩʪʝʤʠ ʚ ʮʽʣʦʤʫ [57]. ʇʨʦʪʝ, ʽʩʪʦʪʥʠʤ ʥʝʜʦʣʽʢʦʤ ʩʪʘʥʜʘʨʪʫ 

OBD-II, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʡʦʛʦ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ, ʻ ʥʘʷʚʥʽʩʪʴ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʨʽʟʥʠʭ ʧʨʦʪʦʢʦʣʽʚ ʟʚ'ʷʟʢʫ ʤʽʞ ʢʦʥʪʨʦʣʝʨʦʤ ʩʠʩʪʝʤʠ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ 

ʧʨʠʩʪʨʦʷʤʠ. 

ʑʝ ʦʜʥʠʤ ʩʧʦʩʦʙʦʤ ʙʝʟʧʝʨʝʨʚʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʘʨʘʤʝʪʨʘʤʠ ʊɿ ʻ 

ʩʫʧʫʪʥʠʢʦʚʽ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ. ɺʦʥʠ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʢʦʥʪʨʦʣʶʚʘʪʠ 

ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ, ʯʘʩ, ʰʚʠʜʢʽʩʪʴ ʪʘ ʥʘʧʨʷʤ ʨʫʭʫ, ʧʨʦʡʜʝʥʫ ʚʽʜʩʪʘʥʴ, ʬʘʢʪ 

ʚʽʜʢʨʠʪʪʷ ʜʚʝʨʝʡ ʯʠ ʢʘʧʦʪʫ ʪʘ ʽʥ. [58]. 

ʉʠʩʪʝʤʠ ʩʫʧʫʪʥʠʢʦʚʦʛʦ ʤʦʥʽʪʦʨʠʥʛʫ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʪʨʴʦʭ ʦʩʥʦʚʥʠʭ 

ʢʦʤʧʦʥʝʥʪʽʚ: 

1. ʄʦʜʫʣʴ ʤʦʥʪ̔ʦʨʠʥʛʫ ï ʚʠʟʥʘʯʘʻ ʢʦʦʨʜʠʥʘʪʠ ʪʘ ʯʘʩ ʟʘ ʜʘʥʠʤʠ GPS 

ʩʫʧʫʪʥʠʢʽʚ, ʧʨʠʡʤʘʻ ʽʥʬʦʨʤʘʮʽʶ ʟ ʜʘʪʯʠʢʽʚ ʊɿ (ʰʪʘʪʥʠʭ ʪʘ ʜʦʜʘʪʢʦʚʦ 

ʚʩʪʘʥʦʚʣʝʥʠʭ), ʬʦʨʤʫʻ ʧʘʢʝʪʠ ʜʘʥʠʭ ʪʘ ʧʝʨʝʜʘʻ ʾʭ ʥʘ ʩʝʨʚʝʨ ʯʝʨʝʟ GPRS ʤʝʨʝʞʽ. 

2. ʉʝʨʚʝʨ ʤʦʥʽʪʦʨʠʥʛʫ ï ʧʨʠʡʤʘʻ ʽʥʬʦʨʤʘʮʽʶ ʚʽʜ ʤʦʜʫʣʽʚ ʤʦʥʽʪʦʨʠʥʛʫ, 

ʟʙʝʨʽʛʘʻ ʾʾ ʚ ʙʘʟʽ ʜʘʥʠʭ, ʧʝʨʝʜʘʻ ʽʥʬʦʨʤʘʮʽʶ ʜʠʩʧʝʪʯʝʨʫ ʟʘ ʟʘʧʠʪʦʤ. 

3. ɼʠʩʧʝʪʯʝʨʩʴʢʝ ʤʽʩʮʝ ï ʩʧʝʮʽʘʣʽʟʦʚʘʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʱʦ 

ʟʜʽʡʩʥʶʻ ʦʙʨʦʙʢʫ ʪʘ ʚʽʜʦʙʨʘʞʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʽʟ ʩʝʨʚʝʨʫ ʜʘʥʠʭ, ʚʠʚʦʜʠʪʴ ʥʘ 

ʢʘʨʪʫ ʚ ʨʝʞʠʤʽ ʦʥʣʘʡʥ ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʊɿ (ʤʦʜʫʣʶ ʤʦʥʽʪʦʨʠʥʛʫ), ʙʫʜʫʻ 

ʤʘʨʰʨʫʪʠ ʨʫʭʫ, ʬʦʨʤʫʻ ʪʘ ʟʙʝʨʽʛʘʻ ʟʚʽʪʠ ʪʦʱʦ [59]. 
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ʉʫʪʪʻʚʠʤʠ ʧʨʝʚʘʛʘʤʠ ʜʘʥʦʛʦ ʤʝʪʦʜʫ ʻ ʤʦʞʣʠʚʽʩʪʴ ʢʦʥʪʨʦʣʶ ʫʤʦʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ (ʤʘʨʰʨʫʪʽʚ, ʰʚʠʜʢʽʩʥʠʭ ʨʝʞʠʤʽʚ, ʤʽʩʮʝʟʥʘʭʦʜʞʝʥʥʷ ʪʦʱʦ) ʪʘ 

ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʜʘʪʯʠʢʽʚ, ʷʢ ʰʪʘʪʥʠʭ ʪʘʢ ʽ ʜʦʜʘʪʢʦʚʦ 

ʚʩʪʘʥʦʚʣʝʥʠʭ (ʜʘʪʯʠʢ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, ʘʢʩʝʣʝʨʦʤʝʪʨ ʪʦʱʦ), ʦʩʢʽʣʴʢʠ, ʟʛʽʜʥʦ ʟ [54, 

60, 25, 58] ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʻ ʙʽʣʴʰ ʯʫʪʣʠʚʠʤ ʧʦʢʘʟʥʠʢʦʤ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʊɿ ʥʽʞ 

ʧʨʦʙʽʛ. 

ʅʘ ʨʠʩʫʥʢʫ 1.5 ʧʨʝʜʩʪʘʚʣʝʥʘ ʢʣʘʩʠʬʽʢʘʮʽʡʥʘ ʩʭʝʤʘ ʩʧʦʩʦʙʽʚ ʤʦʥʽʪʦʨʠʥʛʫ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʟʘ ʩʧʦʩʦʙʦʤ ʦʨʛʘʥʽʟʘʮʽʾ. 

 

ʈʠʩʫʥʦʢ 1.5 ï ʂʣʘʩʠʬʽʢʘʮʽʡʥʘ ʩʭʝʤʘ ʩʧʦʩʦʙʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʟʘ ʧʝʨʽʦʜʠʯʥʽʩʪʶ ʢʦʥʪʨʦʣʶ ʧʘʨʘʤʝʪʨʽʚ 

 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤʠ ʤʦʥʽʪʦʨʠʥʛʫ (ʚ ʪʦʤʫ ʯʠ ʽʥʰʦʤʫ ʾʾ ʤʘʪʝʨʽʘʣʴʥʦʤʫ 

ʚʠʨʘʞʝʥʽ), ʷʢʘ ʙʘʟʫʚʘʪʠʤʝʪʴʩʷ ʥʘ ʥʝʧʝʨʝʨʚʥʦʤʫ ʩʧʦʩʪʝʨʝʞʝʥʥʽ ʪʘ ʚʠʤʽʨʶʚʘʥʥʽ 

ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ, ʟʘʩʪʦʩʦʚʫʶʯʠ ʚʽʜʧʦʚʽʜʥʽ ʦʮʽʥʦʯʥʽ ʧʨʦʮʝʜʫʨʠ ʪʘ 

ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʧʨʠʡʥʷʪʪʷ ʦʧʝʨʘʪʠʚʥʠʭ ʨʽʰʝʥʴ, ʻ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʠʤ ʩʧʦʩʦʙʦʤ 

ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ ʊɿ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʷʻ ʜʦʧʦʚʥʶʚʘʪʠ ʡʤʦʚʽʨʥʽʩʥʽ ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ 

ʦʧʪʠʤʘʣʴʥʦʾ ʧʝʨʽʦʜʠʯʥʦʩʪʽ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʽʥʜʠʚʽʜʫʘʣʴʥʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ 

ʢʦʥʢʨʝʪʥʠʡ ʘʚʪʦʤʦʙʽʣʴ. ʊʘʢ, ʥʘ ʦʩʥʦʚʽ ʡʤʦʚʽʨʥʽʩʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦʛʥʦʟʫʻʪʴʩʷ 

ʤʦʤʝʥʪ ʧʦʩʪʘʥʦʚʢʠ ʊɿ ʥʘ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (ʊʆ), ʘ ʢʦʨʝʛʫʚʘʥʥʷ ʽ 

ʫʪʦʯʥʝʥʥʷ ʩʪʨʦʢʽʚ ʧʨʦʚʝʜʝʥʥʷ ʦʧʝʨʘʮʽʾ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʡʦʛʦ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ, ʷʢʘ ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʤʦʥʽʪʦʨʠʥʛʫ 

ʚʠʟʥʘʯʝʥʠʭ ʧʘʨʘʤʝʪʨʽʚ [25]. 
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ɼʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʚʠʜʫ ʽʥʬʦʨʤʘʮʽʾ ʘʙʦ ʾʭ 

ʧʦʻʜʥʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʧʨʠʨʦʩʪʦʤ ʝʬʝʢʪʠʚʥʦʩʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʨʫʭʦʤʦʛʦ 

ʩʢʣʘʜʫ ʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʤʠ ʨʦʟʨʘʭʫʥʢʘʤʠ ʫ ʧʦʻʜʥʘʥʥʽ ʟ 

ʦʮʽʥʢʦʶ ʥʘʦʯʥʦʩʪʽ, ʪʦʯʥʦʩʪʽ, ʚʘʞʣʠʚʦʩʪʽ ʪʘ ʚʘʨʪʦʩʪʽ ʦʪʨʠʤʘʥʥʷ ʜʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

[61]. 

 

1.6 ɸʥʘʣʽʟ ʤʝʪʦʜʽʚ ʢʦʥʪʨʦʣʶ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʪʘ ʧʘʣʠʚʥʦʾ ʝʢʦʥʦʤʽʯʥʦʩʪʽ 

 

ʇʘʣʠʚʥʦʶ ʝʢʦʥʦʤʽʯʥʽʩʪʶ ʥʘʟʠʚʘʶʪʴ ʩʫʢʫʧʥʽʩʪʴ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʷʢʽ 

ʚʠʟʥʘʯʘʶʪʴ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʘʚʪʦʤʦʙʽʣʝʤ ʪʨʘʥʩʧʦʨʪʥʦʾ ʨʦʙʦʪʠ ʚ 

ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ [43]. ʆʩʥʦʚʥʦʶ ʦʜʠʥʠʮʝʶ ʚʠʤʽʨʶʚʘʥʥʷ ʧʘʣʠʚʥʦʾ 

ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʘʚʪʦʤʦʙʽʣʷ ʚ ʥʘʰʽʡ ʢʨʘʾʥʽ ʽ ʙʽʣʴʰʦʩʪʽ ʻʚʨʦʧʝʡʩʴʢʠʭ ʢʨʘʾʥ ʻ 

ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʚ ʣʽʪʨʘʭ ʥʘ 100 ʢʤ ʧʨʦʡʜʝʥʦʛʦ ʰʣʷʭʫ (ʰʣʷʭʦʚʘ ʚʠʪʨʘʪʘ) Qs 

ʣ/100 ʢʤ. 

ʋ ʚʽʜʦʤʠʭ ʣʽʪʝʨʘʪʫʨʥʠʭ ʜʞʝʨʝʣʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢʽ ʧʦʢʘʟʥʠʢʠ ʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʘʣʠʚʥʦʾ ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ: 

Å ʢʦʥʪʨʦʣʴʥʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ; 

Å ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʚ ʤʘʛʽʩʪʨʘʣʴʥʦʤʫ ʮʠʢʣʽ ʥʘ ʜʦʨʦʟʽ; 

Å ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʚ ʤʽʩʴʢʦʤʫ ʮʠʢʣʽ ʥʘ ʜʦʨʦʟʽ; 

Å ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʚ ʤʽʩʴʢʦʤʫ ʮʠʢʣʽ ʥʘ ʩʪʝʥʜʽ; 

Å ʧʘʣʠʚʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʫʩʪʘʣʝʥʦʛʦ ʨʫʭʫ; 

Å ʧʘʣʠʚʦ-ʰʚʠʜʢʽʩʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘ ʤʘʛʽʩʪʨʘʣʴʥʦ-ʛʦʨʙʢʫʚʘʪʽʡ ʜʦʨʦʟʽ. 

ɸʥʘʣʽʟ ʦʩʪʘʥʥʽʭ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʟʘʨʫʙʽʞʥʠʭ ʥʘʫʢʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ ʽ 

ʤʘʪʝʨʽʘʣʽʚ ʜʦʩʣʽʜʞʝʥʴ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʚ ʪʝʧʝʨʽʰʥʽʡ ʯʘʩ ʧʦʩʪʽʡʥʦ ʚʝʜʝʪʴʩʷ 

ʘʢʪʠʚʥʠʡ ʧʦʰʫʢ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʘ ʧʝʨʝʚʽʨʢʘ ʥʘʡʙʽʣʴʰ ʪʦʯʥʠʭ ʪʘ ʜʦʩʪʦʚʽʨʥʠʭ 

ʤʝʪʦʜʽʚ ʚʠʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʪʨʘʥʩʧʦʨʪʥʠʤ ʟʘʩʦʙʦʤ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ 

[62é68]. 

ɼʣʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʪʨʘʪ ʨʽʜʢʦʛʦ ʪʘ ʛʘʟʦʧʦʜʽʙʥʦʛʦ ʧʘʣʠʚʘ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʚʠʪʨʘʪʦʤʽʨʠ ï ʧʨʠʣʘʜʠ (ʧʨʠʩʪʨʦʾ), ʷʢʽ ʚʠʤʽʨʶʶʪʴ ʚʠʪʨʘʪʫ 

ʨʝʯʦʚʠʥʠ, ʘʙʦ ʣʽʯʠʣʴʥʠʢʠ ʢʽʣʴʢʦʩʪʽ ï ʧʨʠʣʘʜʠ (ʧʨʠʩʪʨʦʾ), ʷʢʽ ʚʠʤʽʨʶʶʪʴ ʤʘʩʫ ʯʠ 

ʦʙôʻʤ ʨʝʯʦʚʠʥʠ. 
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ɺʠʪʨʘʪʦʶ ʥʘʟʠʚʘʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʨʽʜʠʥʠ (ʘʙʦ ʛʘʟʫ), ʷʢʘ ʧʨʦʪʽʢʘʻ ʯʝʨʝʟ 

ʚʠʟʥʘʯʝʥʠʡ ʧʝʨʝʨʽʟ ʪʨʫʙʦʧʨʦʚʦʜʫ ʟʘ ʦʜʠʥʠʮʶ ʯʘʩʫ ʽ ʚʠʤʽʨʶʻʪʴʩʷ ʚʽʜʥʦʰʝʥʥʷʤ 

ʦʜʠʥʠʮʽ ʤʘʩʠ ʜʦ ʦʜʠʥʠʮʽ ʯʘʩʫ (ʢʛ/ʩ) ʘʙʦ ʦʜʠʥʠʮʽ ʦʙôʻʤʫ ʜʦ ʦʜʠʥʠʮʽ ʯʘʩʫ (ʤ3/ʩ). ʋ 

ʧʝʨʰʦʤʫ ʚʠʧʘʜʢʫ ʤʦʚʘ ʡʜʝ ʧʨʦ ʤʘʩʦʚʫ ʚʠʪʨʘʪʫ Qʤ, ʫ ʜʨʫʛʦʤʫ ï ʦʙôʻʤʥʫ Qo, ʷʢʽ 

ʧʦʚôʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ ʟʘʣʝʞʥʽʩʪʶ: 

 Qʤ =r Ā Qo, (1.1) 

ʜʝ r ï ʛʫʩʪʠʥʘ ʨʽʜʠʥʠ, ʢʛ/ʤ3 [69]. 

ʆʩʢʽʣʴʢʠ ʛʫʩʪʠʥʘ ʧʘʣʠʚʘ ʟʤʽʥʶʻʪʴʩʷ ʚ ʜʦʩʪʘʪʥʴʦ ʰʠʨʦʢʦʤʫ ʜʽʘʧʘʟʦʥʽ (ʚʽʜ 

650,0 ʜʦ 841,4 ʢʛ/ʤ3 [70]) ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʧʨʠʡʥʷʪʦ ʚʚʘʞʘʪʠ, ʱʦ ʤʘʩʦʚʘ ʚʠʪʨʘʪʘ ʻ ʙʽʣʴʰ ʪʦʯʥʠʤ ʧʦʢʘʟʥʠʢʦʤ ʜʣʷ ʧʨʦʜʫʢʪʽʚ 

ʥʘʬʪʦʧʝʨʝʨʦʙʢʠ. 

ɼʦ ʩʫʯʘʩʥʠʭ ʧʨʠʣʘʜʽʚ ʜʣʷ ʚʠʤʽʨʶʚʘʥʥ ̫ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚʠʩʫʚʘʻʪʴʩʷ ʨʷʜ 

ʚʠʤʦʛ, ʷʢʽ ʟʘʜʦʚʦʣʴʥʠʪʠ ʫʩʽ ʨʘʟʦʤ ʜʫʞʝ ʚʘʞʢʦ ʘʙʦ ʧʨʘʢʪʠʯʥʦ ʥʝʤʦʞʣʠʚʦ, ʘ ʩʘʤʝ 

[71]: 

¶ ʚʠʩʦʢʘ ʪʦʯʥʽʩʪʴ. ʎʝ ʦʜʥʘ ʟ ʥʘʡʚʘʞʣʠʚʽʰʠʭ ʚʠʤʦʛ, ʦʩʦʙʣʠʚʦ ʢʦʣʠ ʤʦʚʘ 

ʡʜʝ ʧʨʦ ʢʽʣʴʢʽʩʪʴ ʨʝʯʦʚʠʥʠ. ʇʦʭʠʙʢʫ ʚ 0,2é0,5% ʟʜʘʪʥʽ ʟʘʙʝʟʧʝʯʠʪʠ ʢʘʤʝʨʥʽ 

ʣʽʯʠʣʴʥʠʢʠ (ʣʦʧʘʩʪʥʽ, ʨʦʣʠʢʦʚʦ ʣʦʧʘʩʪʥʽ). ʈʷʜ ʚʠʪʨʘʪʦʤʽʨʽʚ (ʪʘʭʦʤʝʪʨʠʯʥʽ, 

ʚʠʭʨʦʚʽ, ʝʣʝʢʪʨʦʤʘʛʥʽʪʥʽ, ʫʣʴʪʨʘʟʚʫʚʦʚʽ) ʤʘʶʪʴ ʧʦʭʠʙʢʫ ʚ 0,25é1,0%; 

¶ ʚʠʩʦʢʘ ʥʘʜʽʡʥʽʩʪʴ ï ɦ ʝ ʦʜʥʘ ʚʘʞʣʠʚʘ ʚʠʤʦʛʘ, ʷʢʘ ʦʮʽʥʶʻʪʴʩʷ ʧʨʦʤʽʞʢʦʤ 

ʯʘʩʫ, ʚʧʨʦʜʦʚʞ ʷʢʦʛʦ ʧʨʠʣʘʜ ʟʙʝʨʽʛʘʻ ʨʦʙʦʪʦʟʜʘʪʥʽʩʪʴ ʽ ʜʦʧʫʩʪʠʤʫ ʪʦʯʥʽʩʪʴ. 

ɺʠʪʨʘʪʦʤʽʨʠ, ʷʢʽ ʥʝ ʤʘʶʪʴ ʨʫʭʦʤʠʭ ʯʘʩʪʠʥ, ʤʦʞʫʪʴ ʧʨʘʮʶʚʘʪʠ ʜʫʞʝ ʜʦʚʛʦ. 

ʊʘʭʦʤʝʪʨʠʯʥʽ ʚʠʪʨʘʪʦʤʽʨʠ ʽ ʣʽʯʠʣʴʥʠʢʠ ʟ ʨʦʪʦʨʦʤ ʤʘʶʪʴ ʚʽʜʥʦʩʪʦ ʤʘʣʠʡ ʪʝʨʤʽʥ 

ʩʣʫʞʙʠ, ʷʢʠʡ ʟʘʣʝʞʠʪʴ ʚʽʜ ʩʪʫʧʝʥʷ ʯʠʩʪʦʪʠ ʪʘ ʤʘʩʪʠʣʴʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ 

ʨʝʯʦʚʠʥʠ, ʱʦ ʚʠʤʽʨʶʻʪʴʩʷ; 

¶ ʥʠʟʴʢʘ ʟʘʣʝʞʥʽʩʪʴ ʪʦʯʥʦʩʪʽ ʚʠʤʽʨʶʚʘʥʥʷ ʚʽʜ ʟʤʽʥʠ ʛʫʩʪʠʥʠ ʨʝʯʦʚʠʥʠ. 

ʃʠʰʝ ʪʝʧʣʦʚʽ ʽ ʩʠʣʦʚʽ ʚʠʪʨʘʪʦʤʽʨʠ, ʷʢʽ ʚʠʤʽʨʶʶʪʴ ʤʘʩʦʚʫ ʚʠʪʨʘʪʫ, ʤʘʶʪʴ ʪʘʢʫ 

ʚʣʘʩʪʠʚʽʩʪʴ. ɼʣʷ ʽʥʰʠʭ ʪʠʧʽʚ ʧʨʠʣʘʜʽʚ ʧʦʪʨʽʙʥʦ ʤʘʪʠ ʘʚʪʦʤʘʪʠʯʥʝ ʢʦʨʝʛʫʚʘʥʥʷ 

ʧʨʠ ʟʤʽʥʽ ʛʫʩʪʠʥʠ ʘʙʦ ʭʦʯʘ ʙʠ ʪʝʤʧʝʨʘʪʫʨʠ ʽ ʪʠʩʢʫ ʨʽʜʠʥʠ, ʱʦ ʚʠʤʽʨʶʻʪʴʩʷ; 

¶ ʚhʠʜʢʘ ʜʽʷ ʧʨʠʣʘʜʫ. ʐʚʠʜʢʦʜʽʶ ʟʨʫʯʥʦ ʦʮʽʥʶʚʘʪʠ ʟʥʘʯʝʥʥʷʤ ʯʘʩʫ, 

ʚʧʨʦʜʦʚʞ ʷʢʦʛʦ ʧʦʢʘʟʥʠʢʠ ʧʨʠʣʘʜʫ ʧʨʠ ʩʪʨʠʙʢʦʧʦʜʽʙʥʽʡ ʟʤʽʥʽ ʚʠʪʨʘʪʠ ʚʽʜ q1 ʜʦ 

q2 ʟʤʽʥʶʶʪʴʩʷ ʧʨʠʙʣʠʟʥʦ ʥʘ 2/3 ʚʽʜ ʟʥʘʯʝʥʥʷ (q2 ï q1); 
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¶ ʚʝʣʠʢʠʡ ʜʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʴ (qmax/qmin). ʋ ʧʨʠʣʘʜʽʚ ʟ ʣʽʥʽʡʥʦʶ 

ʟʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʚʽʥ ʜʦʨʽʚʥʶʻ 8é20, ʚ ʪʦʡ ʯʘʩ ʷʢ ʫ ʧʨʠʣʘʜʽʚ ʟ ʢʚʘʜʨʘʪʠʯʥʦʶ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʚʽʥ ʣʠʰʝ 3é10; 

¶ ʟʘʙʝʟʧʝʯʝʥʽʩʪʴ ʤʝʪʨʦʣʦʛʽʯʥʦʾ ʙʘʟʠ. ɺʘʞʣʠʚʠʤ ʻ ʥʘʷʚʥʽʩʪʴ ʟʨʘʟʢʦʚʠʭ 

ʚʠʪʨʘʪʦʤʽʨʥʠʭ ʫʩʪʘʥʦʚʦʢ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʧʦʚʽʨʢʠ ʪʘ ʛʨʘʜʫʶʚʘʥʥʷ ʚʠʪʨʘʪʦʤʽʨʽʚ, 

ʧʨʦʪʝ ʚʦʥʠ ʤʘʶʪʴ ʩʢʣʘʜʥʫ ʢʦʥʩʪʨʫʢʮʽʶ ʪʘ ʜʫʞʝ ʜʦʨʦʛʽ. ʃʠʰʝ ʚʠʪʨʘʪʦʤʽʨʠ ʽʟ 

ʟʚʫʞʫʶʯʠʤʠ ʧʨʠʩʪʨʦʷʤʠ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʪʘʢʠʭ ʫʩʪʘʥʦʚʦʢ, ʪʦʤʫ ʱʦ ʜʣʷ ʙʽʣʴʰʦʩʪʽ 

ʾʭ ʨʽʟʥʦʚʠʜʽʚ ʙʫʣʠ ʝʢʩʧʝʨʝʤʝʥʪʘʣʴʥʦ ʚʩʪʘʥʦʚʣʝʥʽ ʽ ʥʦʨʤʦʚʘʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʚʠʪʨʘʪ 

ʽ ʨʦʟʰʠʨʝʥʥʷ ʚ ʤʽʞʥʘʨʦʜʥʦʤʫ ʩʪʘʥʜʘʨʪʽ ISO 5167; 

¶ ʜʫʞʝ ʚʝʣʠʢʠʡ ʜʽʘʧʘʟʦʥ ʚʠʪʨʘʪ, ʷʢʽ ʧʽʜʣʷʛʘʶʪʴ ʚʠʤʽʨʶʚʘʥʥʶ. ɼʽʘʧʘʟʦʥʠ 

ʚʠʤʽʨʶʚʘʥʥʷ ʨʽʜʠʥ ʽ ʛʘʟʽʚ ʤʦʞʫʪʴ ʩʪʘʥʦʚʠʪʠ ʚʽʜ 10-2 ʜʦ 108 ʢʛ/ʛʦʜ., ʪʦʙʪʦ 

ʚʽʜʨʽʟʥʷʪʠʩʷ ʥʘ ʜʝʩʷʪʴ ʧʦʨʷʜʢʽʚ. ʆʩʦʙʣʠʚʦ ʩʢʣʘʜʥʦ ʚʠʤʽʨʶʚʘʪʠ ʜʫʞʝ ʤʘʣʽ ʪʘ 

ʜʫʞʝ ʚʝʣʠʢʽ ʚʠʪʨʘʪʠ; 

¶ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʪʨʘʪʠ ʥʝ ʪʽʣʴʢʠ ʫ ʟʚʠʯʘʡʥʠʭ, ʘʣʝ ʡ ʚ 

ʝʢʩʪʨʠʤʘʣʴʥʠʭ ʫʤʦʚʘʭ, ʧʨʠ ʜʫʞʝ ʥʠʟʴʢʠʭ ʘʙʦ ʜʫʞʝ ʚʠʩʦʢʠʭ ʪʝʤʧʝʨʘʪʫʨʽ ʪʘ 

ʪʠʩʢʫ; 

¶ ʠhʨʦʢʘ ʥʦʤʝʥʢʣʘʪʫʨʘ ʚʠʤʽʨʶʚʘʥʠʭ ʨʝʯʦʚʠʥ. ʈʝʯʦʚʠʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝ 

ʪʽʣʴʢʠ ʦʜʥʦʬʘʟʥʠʤʠ ʽ ʦʜʥʦʢʦʤʧʦʥʝʥʪʥʠʤʠ, ʘʣʝ ʡ ʙʘʛʘʪʦʬʘʟʥʠʤʠ ʽ 

ʙʘʛʘʪʦʢʦʤʧʦʥʝʥʪʥʠʤʠ. ʇʨʠ ʮʴʦʤʫ ʚʘʨʪʦ ʚʨʘʭʦʚʫʚʘʪʠ ʷʢ ʾʭ ʦʩʦʙʣʠʚʽ ʚʣʘʩʪʠʚʦʩʪʽ 

(ʘʙʨʘʟʠʚʥʽʩʪʴ, ʘʛʨʝʩʠʚʥʽʩʪʴ, ʚʠʙʫʭʦʥʝʙʝʟʧʝʯʥʽʩʪʴ ʪʦʢʩʠʯʥʽʩʪʴ, ʪʘ ʽʥ.), ʪʘʢ ʽ 

ʧʘʨʘʤʝʪʨʠ ʩʪʘʥʫ (ʪʠʩʢ, ʪʝʤʧʝʨʘʪʫʨʫ, ʪʦʱʦ) [71]. 

ɺʝʣʠʢʝ ʨʽʟʥʦʤʘʥʽʪʪʷ ʪʘ ʩʢʣʘʜʥʽʩʪʴ ʚʠʤʦʛ, ʷʢʽ ʚʠʩʫʚʘʶʪʴʩʷ ʜʦ ʚʠʪʨʘʪʦʤʽʨʽʚ 

ʽ ʣʽʯʠʣʴʥʠʢʽʚ, ʻ ʧʨʠʯʠʥʦʶ ʨʦʟʨʦʙʢʠ ʽ ʩʪʚʦʨʝʥʥʷ ʟʥʘʯʥʦʾ ʢʽʣʴʢʦʩʪʽ ʨʽʟʥʦʚʠʜʽʚ ʮʠʭ 

ʧʨʠʣʘʜʽʚ. ɰʭ ʜʝʪʘʣʴʥʘ ʢʣʘʩʠʬʽʢʘʮʽʷ ʥʘʚʝʜʝʥʘ ʥʘ ʨʠʩ. 1.6. 

ɺʧʨʦʜʦʚʞ ʦʩʪʘʥʥʽʭ 15 ʨʦʢʽʚ ʧʦʰʫʢ ʩʧʦʩʦʙʽʚ ʢʦʥʪʨʦʣʶ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʙʫʚ 

ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʪʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʟʜʽʡʩʥʶʚʘʪʠ 

ʚʠʤʽʨʶʚʘʥʥʷ ʚ ʨʝʞʠʤʽ ʨʝʘʣʴʥʦʛʦ ʯʘʩʫ ʧʽʜ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʎʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʨʦʟʜʽʣʠʣʠʩʴ ʥʘ ʜʚʘ ʥʘʧʨʷʤʠ: ʨʦʟʨʦʙʢʘ ʜʘʪʯʠʢʽʚ ʨʽʚʥʷ ʧʘʣʠʚʘ [72é77] ʪʘ ʧʦʰʫʢ 

ʤʝʪʦʜʽʚ ʤʦʥʽʪʦʨʠʥʛʫ ʨʽʚʥʷ ʧʘʣʠʚʘ [78é82].  



49 

 

ʈʠʩʫʥʦʢ 1.6. ï ʂʣʘʩʠʬʽʢʘʮʽʷ ʚʠʪʨʘʪʦʤʽʨʽʚ ʪʘ ʣʽʯʠʣʴʥʠʢʽʚ ʨʽʜʠʥʠ ʪʘ ʛʘʟʫ 

[83, 84]. 
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ʅʘ ʘʚʪʦʤʦʙʽʣʴʥʦʤʫ ʪʨʘʥʩʧʦʨʪʽ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʥʘʡʙʽʣʴʰʦʛʦ ʧʦʰʠʨʝʥʥʷ ʥʘʙʫʣʠ ʜʠʬʝʨʝʥʮʽʘʣʴʥʽ ʚʠʪʨʘʪʦʤʽʨʠ ʪʘ ʻʤʥʽʩʥʽ ʜʘʪʯʠʢʠ 

ʨʽʚʥʷ ʧʘʣʠʚʘ. 

ɼʠʬʝʨʝʥʮʽʘʣʴʥʽ ʚʠʪʨʘʪʦʤʽʨʠ ʯʘʩʪʽʰʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʙʣʽʢʫ 

ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʯʠ ʜʦʨʦʞʥʽʭ ʤʘʰʠʥ. 

ɭʤʥʽʩʥʽ ʜʘʪʯʠʢʠ ʨʽʚʥʷ ʧʘʣʠʚʘ, ʷʢ ʧʨʘʚʠʣʦ, ʻ ʦʩʥʦʚʥʠʤʠ ʚʠʤʽʨʶʚʘʣʴʥʠʤʠ 

ʧʨʠʣʘʜʘʤʠ ʚ ʩʠʩʪʝʤʘʭ ʤʦʥʽʪʦʨʠʥʛʫ, ʷʢʽ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʥʘ ʚʘʥʪʘʞʥʽ ʘʚʪʦʤʦʙʽʣʽ 

ʪʘ ʘʚʪʦʙʫʩʠ. ʊʘʢʽ ʜʘʪʯʠʢʠ ʥʝ ʤʘʶʪʴ ʨʫʭʦʤʠʭ ʯʘʩʪʠʥ, ʘ ʟʥʘʯʠʪʴ, ʥʝ ʟʥʦʰʫʶʪʴʩʷ ʽ 

ʥʝ ʟʙʽʣʴʰʫʶʪʴ ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʴ ʟ ʯʘʩʦʤ. ɺʦʥʠ ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʥʘʯʝʥʥʷ 

ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʦʧʦʨʫ ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʚ ʙʘʢ, ʘ ʥʝ ʫ 

ʧʘʣʠʚʦʧʨʦʚʽʜ. ʇʨʠ ʮʴʦʤʫ ʧʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʴ ʥʝ ʧʝʨʝʚʠʱʫʻ 1%. 

ʉʫʪʪʻʚʠʤʠ ʧʝʨʝʚʘʛʘʤʠ ʻʤʥʽʩʥʠʭ ʜʘʪʯʠʢʽʚ ʨʽʚʥʷ ʧʘʣʠʚʘ ʻ ʪʨʠʚʘʣʠʡ 

ʙʝʟʨʝʤʦʥʪʥʠʡ ʪʝʨʤʽʥ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʘʚʪʦʥʦʤʥʽʩʪʴ ʨʦʙʦʪʠ ʚʽʜ ʧʘʣʠʚʥʦʾ ʩʠʩʪʝʤʠ, 

ʚʠʩʦʢʘ ʟʘʭʠʱʝʥʽʩʪʴ ʚʽʜ ʩʪʦʨʦʥʥʴʦʛʦ ʧʨʦʥʠʢʥʝʥʥʷ, ʥʠʟʴʢʘ ʚʘʨʪʽʩʪʴ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʫʩʽ ʚʠʱʝʟʘʟʥʘʯʝʥʽ ʧʝʨʝʚʘʛʠ, ʘ ʪʘʢʦʞ ʥʘ ʪʝ, ʱʦ ʩʘʤʝ ʻʤʥʽʩʥʠʤʠ 

ʜʘʪʯʠʢʘʤʠ ʦʙʣʘʜʥʘʥʠʡ ʨʫʭʦʤʠʡ ʩʢʣʘʜ ʘʚʪʦʙʫʩʥʠʭ ʧʘʨʢʽʚ ʤ. ʂʠʾʚ, ʫ ʧʦʜʘʣʴʰʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʙʫʜʝʤʦ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʩʘʤʝ ʥʘ ʮʝʡ ʪʠʧ ʚʠʤʽʨʶʚʘʣʴʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ. 

 

ɺʠʩʥʦʚʢʠ ʟʘ ʨʦʟʜʽʣʦʤ 1 

 

1. ʄʽʩʴʢʽ ʘʚʪʦʙʫʩʥʽ ʧʝʨʝʚʝʟʝʥʥʷ ʤʘʶʪʴ ʜʦʩʠʪʴ ʩʧʝʮʠʬʽʯʥʽ ʦʩʦʙʣʠʚʦʩʪʽ, ʷʢʽ 

ʚʠʟʥʘʯʘʶʪʴ ʨʝʞʠʤʠ ʨʫʭʫ ʪʘ ʭʘʨʘʢʪʝʨ ʟʤʽʥʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. 

2. ɺʠʟʥʘʯʘʣʴʥʠʡ ʚʧʣʠʚ ʥʘ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ 

ʟʜʽʡʩʥʶʶʪʴ ʫʤʦʚʠ, ʚ ʷʢʠʭ ʚʽʥ ʝʢʩʧʣʫʘʪʫʻʪʴʩʷ. ɺʨʘʭʫʚʘʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ ʧʦʚʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʬʘʢʪʦʨʽʚ, ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʮʽ ʫʤʦʚʠ, ʜʦʟʚʦʣʠʪʴ ʙʽʣʴʰ ʪʦʯʥʦ 

ʚʠʷʚʣʷʪʠ ʭʘʨʘʢʪʝʨʥʽ ʟʤʽʥʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ. 

3. ɺʠʪʨʘʪʘ ʧʘʣʠʚʘ ʻ ʽʥʪʝʛʨʘʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ, ʷʢʠʡ ʻ ʯʫʪʣʠʚʠʤ ʷʢ ʜʦ ʟʤʽʥʠ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ, ʪʘʢ ʽ ʜʦ ʦʩʦʙʣʠʚʦʩʪʝʡ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

4. ɼʝʷʢʽ ʟ ʽʩʥʫʶʯʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʥʦʨʤʫʚʘʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚ ʧʨʦʮʝʩʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʨʷʜ ʧʘʨʘʤʝʪʨʽʚ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʜʝʷʢʽ 
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ʟ ʥʠʭ ʻ ʜʦʩʠʪʴ ʩʢʣʘʜʥʠʤʠ ʪʘ ʧʦʪʨʝʙʫʶʪʴ ʟʥʘʯʥʠʭ ʚʠʪʨʘʪ ʯʘʩʫ ʘʙʦ ʩʪʘʪʠʩʪʠʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʦʙʤʝʞʫʻ ʩʬʝʨʫ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

5. ʈʦʟʚʠʪʦʢ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʾʭ ʜʦʩʪʫʧʥʽʩʪʴ ʰʠʨʦʢʦʤʫ ʟʘʛʘʣʫ 

ʜʦʟʚʦʣʷʻ ʧʝʨʝʡʪʠ ʜʦ ʥʦʚʠʭ, ʙʽʣʴʰ ʪʦʯʥʠʭ ʤʦʜʝʣʝʡ ʥʦʨʤʫʚʘʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ 

ʪʘ ʢʦʥʪʨʦʣʶ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ ʙʝʟʧʝʨʝʨʚʥʦʤʫ 

ʩʧʦʩʪʝʨʝʞʝʥʥʽ ʟʘ ʢʣʶʯʦʚʠʤʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʦʧʝʨʘʪʠʚʥʦ ʨʝʘʛʫʚʘʪʠ ʥʘ ʟʤʽʥʫ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ ʧʦʧʝʨʝʜʞʫʚʘʪʠ ʧʝʚʥʽ 

ʥʝʩʧʨʘʚʥʦʩʪʽ. 

6. ʅʝ ʟʚʘʞʘʶʯʠ ʥʘ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ ʨʦʟʨʦʙʣʝʥʠʭ ʪʘ ʟʘʧʘʪʝʥʪʦʚʘʥʠʭ 

ʢʦʥʩʪʨʫʢʮʽʡ ʧʨʠʣʘʜʽʚ ʜʣʷ ʢʦʥʪʨʦʣʶ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, ʽ ʜʦʩʽ ʚʝʜʝʪʴʩʷ ʘʢʪʠʚʥʠʡ 

ʧʦʰʫʢ ʜʦʩʪʘʪʥʴʦ ʪʦʯʥʠʭ ʽ ʚ ʪʦʡ ʞʝ ʯʘʩ ʧʨʦʩʪʠʭ ʧʨʠʩʪʨʦʾʚ, ʷʢʽ ʜʦʟʚʦʣʷʪʴ ʚʝʩʪʠ 

ʦʙʣʽʢ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʅʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʙʫʣʘ ʩʬʦʨʤʫʣʴʦʚʘʥʘ ʤʝʪʘ 

ʜʦʩʣʽʜʞʝʥʥʷ ï ʦʮʽʥʢʘ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʢʘʪʝʛʦʨʽʾ ʄ3 ʢʣʘʩʫ ɯ ʟʘ 

ʧʦʢʘʟʥʠʢʦʤ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʝʪʠ ʚ ʨʦʙʦʪʽ ʚʠʨʽʰʫʶʪʴʩʷ ʪʘʢʽ ʥʘʫʢʦʚʽ ʪʘ ʧʨʠʢʣʘʜʥʽ 

ʟʘʜʘʯʽ: 

1. ʇʨʦʘʥʘʣʽʟʫʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ 

ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ. 

2.  ʈʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʢʫ ʚʠʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, ʷʢ ʢʣʶʯʦʚʦʛʦ 

ʢʨʠʪʝʨʽʶ ʜʣʷ ʦʮʽʥʢʠ ʟʤʽʥ ʫ ʪʝʭʥʽʯʥʦʤʫ ʩʪʘʥʽ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ. 

3. ɿʘʧʨʦʧʦʥʫʚʘʪʠ ʤʝʪʦʜʠʢʫ ʪʘ ʢʨʠʪʝʨʽʾ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʧʨʦ ʥʘʷʚʥʽʩʪʴ 

ʚʽʜʭʠʣʝʥʥʷ ʫ ʪʝʭʥʽʯʥʦʤʫ ʩʪʘʥʽ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ. 

4. ʇʨʦʚʝʩʪʠ ʦʮʽʥʢʫ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʟʘ ʧʦʢʘʟʥʠʢʦʤ 

ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʫ ʚʠʟʥʘʯʝʥʠʭ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

5. ɺʩʪʘʥʦʚʠʪʠ ʚʧʣʠʚ ʭʘʨʘʢʪʝʨʥʠʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʥʘ 

ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ ʟʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦʶ ʤʝʪʦʜʠʢʦʶ. 

6. ʈʦʟʨʦʙʠʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʠʢʠ 

ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚ 

ʫʤʦʚʘʭ ʜʽʶʯʠʭ ʧʽʜʧʨʠʻʤʩʪʚ. 
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ʈʆɿɼɯʃ 2 

ɺʀɹɯʈ ʊɸ ʆɹɻʈʋʅʊʋɺɸʅʅʗ ʇɸʈɸʄɽʊʈɯɺ ʆʎɯʅʂʀ 

ʊɽʍʅɯʏʅʆɻʆ ʉʊɸʅʋ ʄɯʉʔʂʀʍ ɸɺʊʆɹʋʉɯɺ 

 

 

2.1 ɺʠʙʽʨ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 

 

ʇʘʩʘʞʠʨʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ ï ʮʝ ʯʘʩʪʠʥʘ ʻʜʠʥʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ (ɭʊʉ), 

ʝʢʦʥʦʤʽʯʥʘ ʽ ʩʦʮʽʘʣʴʥʘ ʨʦʣʴ ʷʢʦʾ ʧʦʣʷʛʘʻ ʚ ʥʘʜʘʥʥʽ ʧʦʩʣʫʛ ʟ ʧʝʨʝʚʝʟʝʥʥʷ 

ʧʘʩʘʞʠʨʽʚ, ʾʭ ʨʫʯʥʦʾ ʧʦʢʣʘʞʽ ʪʘ ʙʘʛʘʞʫ ʧʦ ʨʽʟʥʠʤ ʚʠʜʘʤ ʩʧʦʣʫʯʝʥʥʷ. 

ʉʴʦʛʦʜʥʽ ʜʦ ʩʢʣʘʜʫ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ʚʭʦʜʷʪʴ ʪʘʢʽ ʚʠʜʠ ʪʨʘʥʩʧʦʨʪʫ ʷʢ 

ʟʘʣʽʟʥʠʯʥʠʡ, ʤʦʨʩʴʢʠʡ, ʨʽʯʢʦʚʠʡ, ʘʚʪʦʤʦʙʽʣʴʥʠʡ, ʧʦʚʽʪʨʷʥʠʡ, ʪʨʫʙʦʧʨʦʚʽʜʥʠʡ, 

ʤʽʩʴʢʠʡ ʽ ʧʨʦʤʠʩʣʦʚʠʡ. 

ʄʽʩʴʢʠʡ ʧʘʩʘʞʠʨʩʴʢʠʡ ʪʨʘʥʩʧʦʨʪ ʧʨʠʟʥʘʯʘʻʪʴʩʷ ʜʣʷ ʧʝʨʝʚʝʟʝʥʴ ʥʘʩʝʣʝʥʥʷ 

ʤʽʞ ʮʝʥʪʨʘʤʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʪʷʞʽʥʥʷ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʧʽʜʧʨʠʻʤʩʪʚʘ, 

ʦʨʛʘʥʽʟʘʮʽʾ, ʢʫʣʴʪʫʨʥʽ, ʩʧʦʨʪʠʚʥʽ, ʧʦʙʫʪʦʚʽ ʪʘ ʽʥʰʽ ʫʩʪʘʥʦʚʠ. 

ʇʦʪʨʝʙʘ ʚ ʤʽʩʴʢʦʤʫ ʧʘʩʘʞʠʨʩʴʢʦʤʫ ʪʨʘʥʩʧʦʨʪʽ ʚʠʥʠʢʘʻ, ʢʦʣʠ ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʟʨʦʩʪʘʥʥʷ ʤʽʩʪ ʾʭ ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʨʦʟʤʽʨʠ ʧʝʨʝʚʠʱʫʶʪʴ ʟʦʥʫ ʧʽʰʦʭʽʜʥʦʾ 

ʜʦʩʪʫʧʥʦʩʪʽ ʤʽʩʴʢʦʛʦ ʮʝʥʪʨʫ. ɿʘʟʚʠʯʘʡ, ʪʘʢʫ ʟʦʥʫ ʧʨʠʡʤʘʶʪʴ ʚ ʤʝʞʘʭ 30 ʭʚʠʣʠʥ 

ʭʦʜʴʙʠ, ʧʨʠ ʮʴʦʤʫ ʤʘʢʩʠʤʘʣʴʥʠʡ ʨʘʜʽʫʩ ʧʽʰʦʭʽʜʥʦʾ ʜʦʩʪʫʧʥʦʩʪʽ ʩʢʣʘʜʝ 2 ʢʤ, ʘ 

ʛʨʘʥʠʯʥʽ ʪʝʨʠʪʦʨʽʘʣʴʥʽ ʨʦʟʤʽʨʠ çʧʽʰʦʭʽʜʥʦʛʦè ʤʽʩʪʘ 12,56 ʢʚ. ʢʤ. [85]. 

ʇʘʩʘʞʠʨʩʴʢʠʡ ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ ʧʝʨʝʪʚʦʨʠʚʩʷ ʥʘ ʦʜʠʥ ʟ ʦʩʥʦʚʥʠʭ 

ʪʘ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʭ ʚʠʜʽʚ ʧʘʩʘʞʠʨʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʢʨʘʾʥʠ. ɺʽʥ ʰʠʨʦʢʦ 

ʦʙʩʣʫʛʦʚʫʻ ʪʨʘʥʩʧʦʨʪʥʽ ʧʦʪʨʝʙʠ ʤʽʩʴʢʦʛʦ ʪʘ ʩʽʣʴʩʴʢʦʛʦ ʥʘʩʝʣʝʥʥʷ, ʟʘʙʝʟʧʝʯʫʶʯʠ 

ʤʘʩʦʚʽ ʪʘ ʽʥʜʠʚʽʜʫʘʣʴʥʽ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʧʘʨʢʦʤ ʘʚʪʦʙʫʩʽʚ ʪʘ ʣʝʛʢʦʚʠʭ 

ʘʚʪʦʤʦʙʽʣʽʚ. 

ɿʘ ʜʘʥʠʤʠ ʜʝʨʞʘʚʥʦʾ ʩʣʫʞʙʠ ʩʪʘʪʠʩʪʠʢʠ ʋʢʨʘʾʥʠ, ʙʣʠʟʴʢʦ 50% ʚʩʽʭ 

ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ ʚ ʢʨʘʾʥʽ ʟʜʽʡʩʥʶʻʪʴʩʷ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ [86].  



 

 

ʊʘʙʣʠʮʷ 2.1 ï ʉʪʘʪʠʩʪʠʢʘ ʦʙôʻʤʽʚ ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ ʘʚʪʦʤʦʙʽʣʴʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʚ ʧʝʨʽʦʜ ʟ 2007 ʧʦ 2016 ʨʨ. 

ʈʽʢ 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 

ʆʙ'ʻʤ ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ 

ʇʝʨʝʚʝʟʝʥʦ ʧʘʩʘʞʠʨʽʚ, 

ʤʣʥ. ʯʦʣ. 
8835 8331,2 7274,1 6837,7 6972,9 6812,3 6620 5899,5 5175,7 4854,4 

ʊʨʘʥʩʧʦʨʪʥʘ ʨʦʙʦʪʘ, 

ʤʣʨʜ. ʧʘʩ. ʢʤ 
144,4 147,3 130,1 129,8 134,3 132,5 128,5 106,1 97,3 102,2 

ɸʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ (ʘʚʪʦʙʫʩʠ) 

ʇʝʨʝʚʝʟʝʥʦ ʧʘʩʘʞʠʨʽʚ, 

ʤʣʥ. ʯʦʣ. 
4174,1 4368,7 4012,9 3719,4 3604,6 3448,7 3340,8 2915,3 2259,8 2025 

ʊʨʘʥʩʧʦʨʪʥʘ ʨʦʙʦʪʘ, 

ʤʣʨʜ. ʧʘʩ. ʢʤ 
56,2 61,4 55,3 52,1 51,4 50,4 49,1 42,7 34,8 34,5 

ʏʘʩʪʢʘ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʚ ʟʘʛʘʣʴʥʦʤʫ ʦʙ'ʻʤʽ ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ 

ʇʘʩʘʞʠʨʽʚ, % 47,2 52,4 55,2 54,4 51,7 50,6 50,5 49,4 43,7 41,7 

ʊʨʘʥʩʧʦʨʪʥʘ ʨʦʙʦʪʘ, % 38,9 41,7 42,5 40,1 38,3 38,0 38,2 40,2 35,8 33,8 

 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʝʚʝʟʝʥʴ ʪʨʘʤʚʘʻʤ, ʪʨʦʣʝʡʙʫʩʦʤ ʪʘ ʤʝʪʨʦʧʦʣʽʪʝʥʦʤ. 

2010ï2016 ʨʽʢ ï ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʝʚʝʟʝʥʴ ʤʽʩʴʢʦʶ ʝʣʝʢʪʨʠʯʢʦʶ 

2014ï2016 ʨʽʢ ï ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʪʠʤʯʘʩʦʚʦ ʦʢʫʧʦʚʘʥʦʾ ʪʝʨʠʪʦʨʽʾ ɸʚʪʦʥʦʤʥʦʾ ʈʝʩʧʫʙʣʽʢʠ ʂʨʠʤ, ʤ. ʉʝʚʘʩʪʦʧʦʣʷ ʪʘ ʯʘʩʪʠʥʠ ʟʦʥʠ ʧʨʦʚʝʜʝʥʥʷ 

ʘʥʪʠʪʝʨʦʨʠʩʪʠʯʥʦʾ ʦʧʝʨʘʮʽʾ. 
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ʇʘʩʘʞʠʨʩʴʢʽ ʧʝʨʝʚʝʟʝʥʥʷ ʚʠʢʦʥʫʶʪʴʩʷ ʘʚʪʦʙʫʩʘʤʠ ʪʘ ʣʝʛʢʦʚʠʤʠ 

ʘʚʪʦʤʦʙʽʣʷʤʠ ʟʘʛʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ. ɸʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ ʟʘʛʘʣʴʥʦʛʦ 

ʢʦʨʠʩʪʫʚʘʥʥʷ ʚʠʢʦʥʫʻ ʧʝʨʝʚʝʟʝʥʥʷ ʧʘʩʘʞʠʨʽʚ ʤʘʨʰʨʫʪʥʠʤʠ ʘʚʪʦʙʫʩʘʤʠ; 

ʘʚʪʦʙʫʩʘʤʠ, ʥʘʜʘʥʠʤʠ ʜʝʨʞʘʚʥʠʤʠ ʪʘ ʢʦʨʧʦʨʘʪʠʚʥʠʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ, ʟʘʢʣʘʜʘʤʠ 

ʽ ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʟʘ ʾʭ ʟʘʤʦʚʣʝʥʥʷʤʠ, ʘ ʪʘʢʦʞ ʛʨʦʤʘʜʷʥʘʤʠ ʟʘ ʜʦʛʦʚʦʨʘʤʠ ʘʙʦ 

ʦʢʨʝʤʠʤʠ ʟʘʤʦʚʣʝʥʥʷʤʠ; ʤʘʨʰʨʫʪʥʠʤʠ ʪʘʢʩʽ ʪʘ ʣʝʛʢʦʚʠʤʠ ʘʚʪʦʤʦʙʽʣʷʤʠ-ʪʘʢʩʽ 

ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʢʦʨʠʩʪʫʚʘʥʥʷ; ʣʝʛʢʦʚʠʤʠ ʘʚʪʦʤʦʙʽʣʷʤʠ, ʥʘʜʘʥʠʤʠ 

ʧʽʜʧʨʠʻʤʩʪʚʘʤʠ, ʟʘʢʣʘʜʘʤʠ ʪʘ ʦʨʛʘʥʽʟʘʮʽʷʤʠ ʜʣʷ ʩʣʫʞʙʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʘ ʪʘʢʦʞ 

ʛʨʦʤʘʜʷʥʘʤ ʟʘ ʦʢʨʝʤʠʤʠ ʟʘʤʦʚʣʝʥʥʷʤʠ. ʇʨʦʪʝ ʥʘʡʙʽʣʴʰʘ ʯʘʩʪʢʘ ʚʩʴʦʛʦ ʦʙôʻʤʫ 

ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ ʧʨʠʧʘʜʘʻ ʥʘ ʤʘʨʰʨʫʪʥʽ ʘʚʪʦʙʫʩʠ ʪʘ ʤʘʨʰʨʫʪʥʽ ʪʘʢʩʽ. 

ʄʽʩʴʢʽ ʧʘʩʘʞʠʨʩʴʢʽ ʧʝʨʝʚʝʟʝʥʥʷ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʩʬʝʨʠ ʧʦʩʣʫʛ ʪʘ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʥʝʚʝʣʠʢʦʶ ʧʨʦʪʷʞʥʽʩʪʶ ʤʘʨʰʨʫʪʽʚ, ʯʘʩʪʠʤʠ ʟʫʧʠʥʢʘʤʠ ʽ 

ʯʘʩʪʦʶ ʟʤʽʥʦʶ ʧʘʩʘʞʠʨʽʚ. ʊʘʢʽ ʦʩʦʙʣʠʚʦʩʪʽ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʪʦʛʦ, ʱʦ ʤʽʩʴʢʠʡ ʘʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪ ʝʢʩʧʣʫʘʪʫʻʪʴʩʷ ʚ ʥʝʦʧʪʠʤʘʣʴʥʠʭ 

ʰʚʠʜʢʽʩʥʠʭ ʨʝʞʠʤʘʭ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʦʛʦ ʟʥʦʰʫʚʘʥʥʷ 

ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʢʦʥʩʪʨʫʢʮʽʾ. 

ʆʩʢʽʣʴʢʠ ʤʽʩʴʢʽ ʧʘʩʘʞʠʨʩʴʢʽ ʧʝʨʝʚʝʟʝʥʥʷ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʩʬʝʨʠ ʧʦʩʣʫʛ, ʾʭ 

ʦʩʥʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ ʻ ʧʦʚʥʝ ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙʠ ʥʘʩʝʣʝʥʥʷ ʧʨʠ ʤʽʥʽʤʘʣʴʥʠʭ 

ʚʠʪʨʘʪʘʭ. ʇʨʦʪʝ, ʢʣʶʯʦʚʦʶ ʧʨʦʙʣʝʤʦʶ ʟʘʣʠʰʘʻʪʴʩʷ ʪʝ, ʱʦ ʤʽʩʴʢʽ ʧʘʩʘʞʠʨʩʴʢʽ 

ʧʝʨʝʚʝʟʝʥʥʷ ʻ ʧʣʘʥʦʚʦ ʟʙʠʪʢʦʚʠʤʠ. 

ɿʘ ʜʘʥʠʤʠ ʬʽʥʘʥʩʦʚʠʭ ʟʚʽʪʽʚ ʂʇ çʂʠʾʚʧʘʩʪʨʘʥʩè (ʪʘʙʣ. 2.2) [87], ʩʝʨʝʜʥʷ 

ʨʝʥʪʘʙʝʣʴʥʽʩʪʴ ʧʝʨʝʚʝʟʝʥʴ ʟʘ ʦʩʪʘʥʥʽ 5 ʨʦʢʽʚ ʩʢʣʘʜʘʻ -61%. 

ʊʘʙʣʠʮʷ 2.2 ï ʌʽʥʘʥʩʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʂʇ çʂʠʾʚʧʘʩʪʨʘʥʩè ʚ ʧʝʨʽʦʜ ʟ 2012 ʧʦ 

2016 ʨʦʢʠ 

ʈʽʢ 2012 2013 2014 2015 2016 

ʏʠʩʪʠʡ ʜʦʭʽʜ 370654 385011 410333 641206 647098 

ʉʦʙʽʚʘʨʪʽʩʪʴ 

ʨʝʘʣʽʟʘʮʽʾ 
1047462 1177279 1209168 1361686 1459361 

ʌʽʥʘʥʩʦʚʠʡ 

ʨʝʟʫʣʴʪʘʪ (ʟʙʠʪʦʢ) 
-676808 -792268 -798835 -720480 -812263 

ʈʝʥʪʘʙʝʣʴʥʽʩʪʴ 

ʧʝʨʝʚʝʟʝʥʴ 
-0,65 -0,67 -0,66 -0,53 -0,56 

 



55 

ʇʨʦʘʥʘʣʽʟʫʚʘʚʰʠ ʩʪʨʫʢʪʫʨʫ ʦʧʝʨʘʮʽʡʥʠʭ ʚʠʪʨʘʪ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʜʽʷʣʴʥʦʩʪʽ ʧʽʜʧʨʠʻʤʩʪʚʘ (ʪʘʙʣʠʮʷ 2.3), ʤʦʞʝʤʦ ʧʦʙʘʯʠʪʠ, ʱʦ ʤʘʪʝʨʽʘʣʴʥʽ 

ʚʠʪʨʘʪʠ ʩʢʣʘʜʘʶʪʴ ʤʘʡʞʝ ʪʨʝʪʠʥʫ. 

ʊʘʙʣʠʮʷ 2.3 ï ɽʣʝʤʝʥʪʠ ʦʧʝʨʘʮʽʡʥʠʭ ʚʠʪʨʘʪ ʂʇ çʂʠʾʚʧʘʩʪʨʘʥʩè ʚ ʧʝʨʽʦʜ 

ʟ 2012 ʧʦ 2016 ʨʦʢʠ 

ʉʪʘʪʪʷ ʚʠʪʨʘʪ 
ʈʽʢ 

2012 2013 2014 2015 2016 

ʄʘʪʝʨʽʘʣʴʥʽ ʟʘʪʨʘʪʠ 29,2% 27,0% 28,6% 29,8% 32,4% 

ɺʠʪʨʘʪʠ 

ʥʘ ʦʧʣʘʪʫ ʧʨʘʮʽ 
33,0% 33,5% 35,2% 33,1% 32,9% 

ɺʽʜʨʘʭʫʚʘʥʥʷ ʥʘ 

ʩʦʮʽʘʣʴʥʽ ʟʘʭʦʜʠ 
12,4% 12,6% 13,2% 11,8% 6,7% 

ɸʤʦʨʪʠʟʘʮʽʷ 16,3% 16,7% 16,4% 14,8% 15,3% 

ɯʥʰʽ ʦʧʝʨʘʮʽʡʥʽ 

ʚʠʪʨʘʪʠ 
9,1% 10,2% 6,6% 10,5% 12,7% 

ʈʘʟʦʤ 100,0% 100,0% 100,0% 100,0% 100,0% 

 

ɿʛʽʜʥʦ ʫʩʝʨʝʜʥʝʥʠʭ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ [88], ʙʣʠʟʴʢʦ 24% ʤʘʪʝʨʽʘʣʴʥʠʭ 

ʚʠʪʨʘʪ ʧʨʠʧʘʜʘʻ ʥʘ ʧʘʣʠʚʦ, ʙʣʠʟʴʢʦ 5% ï ʮʝ ʚʠʪʨʘʪʠ ʥʘ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

ʪʘ ʨʝʤʦʥʪ ʘʚʪʦʤʦʙʽʣʽʚ. 

ʗʢ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʚ ʨʦʟʜʽʣ ̔ 1.2, ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ 

ʟʜʽʡʩʥʶʶʪʴ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʪʘ ʫʤʦʚʠ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɺʽʜʧʦʚʽʜʥʦ, ʧʦʩʪʽʡʥʠʡ ʢʦʥʪʨʦʣʴ ʟʘ ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʽ 

ʩʚʦʻʯʘʩʥʝ ʚʠʷʚʣʝʥʥʷ ʧʦʪʨʝʙ ʚ ʪʝʭʥʽʯʥʦʤʫ ʦʙʩʣʫʛʦʚʫʚʘʥʥʽ ʪʘ ʨʝʤʦʥʪʽ ʜʦʟʚʦʣʠʪʴ 

ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʣʝʞʥʦʩʪʝʡ ʤʽʞ 

ʦʩʥʦʚʥʠʤʠ ʢʦʥʪʨʦʣʴʦʚʘʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʨʦʙʦʯʦʛʦ ʧʨʦʮʝʩʫ ʪʘ ʫʤʦʚʘʤʠ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘ ʢʦʥʢʨʝʪʥʠʭ ʤʘʨʰʨʫʪʘʭ ʜʘʩʪʴ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʨʦʙʠʪʠ 

ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʦʧʪʠʤʘʣʴʥʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʨʝʞʠʤʽʚ. 

ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ, ʨʫʭʦʤʠʡ ʩʢʣʘʜ ʂʇ ʂʠʾʚʧʘʩʪʨʘʥʩ ʥʘʣʽʯʫʻ 1425 

ʘʚʪʦʙʫʩʽʚ ʤʘʨʦʢ ɹʦʛʜʘʥ, ʃɸɿ ʪʘ ʄɸɿ [89] (ʨʠʩ. 2.1). 
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ʈʠʩʫʥʦʢ 2.1 ï ʈʦʟʧʦʜʽʣ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʟʘ ʤʘʨʢʘʤʠ ʂʇ ʂʠʾʚʧʘʩʪʨʘʥʩ 

ʗʢ ʚʠʜʥʦ ʟ ʜʽʘʛʨʘʤʠ, ʙʽʣʴʰʘ ʯʘʩʪʠʥʘ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʧʨʠʧʘʜʘʻ ʥʘ 

ʘʚʪʦʙʫʩʠ ʤʘʨʢʠ ɹʦʛʜʘʥ. ʇʨʦʪʝ, ʟʛʽʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ [9], ʦʧʪʠʤʘʣʴʥʘ 

ʩʪʨʫʢʪʫʨʘ ʘʚʪʦʙʫʩʥʦʛʦ ʧʘʨʢʫ ʚʝʣʠʢʠʭ ʤʽʩʪ ʤʘʻ ʥʘʣʽʯʫʚʘʪʠ 35% ʘʚʪʦʙʫʩʽʚ 

ʢʘʪʝʛʦʨʽʾ ʄ3 ʢʣʘʩʫ ɯ ʪʘ ʣʠʰʝ 25% ï ʢʘʪʝʛʦʨʽʾ ʄ3 ʢʣʘʩʫ ɯɯ. ʂʨʽʤ ʪʦʛʦ, ʟʛʽʜʥʦ ʟ [90], 

ʤʽʩʴʢʘ ʚʣʘʜʘ ʂʠʻʚʘ ʧʣʘʥʫʻ ʚʽʜʤʦʚʠʪʠʩʴ ʚʽʜ çʤʘʨʰʨʫʪʥʠʭ ʪʘʢʩʽè ʜʦ 2024 ʨʦʢʫ. 

ɺʽʜʧʦʚʽʜʥʦ, ʨʦʟʛʣʷʜʘʪʠ ʜʘʥʠʡ ʩʝʛʤʝʥʪ ʫ ʥʘʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʥʝ ʜʦʮʽʣʴʥʦ. 

ʈʦʟʧʦʜʽʣ ʘʚʪʦʙʫʩʽʚ ʤʘʨʦʢ ʃɸɿ ʪʘ ʄɸɿ ʧʦ ʤʦʜʝʣʷʭ ʥʘʚʝʜʝʥʠʡ ʚ ʪʘʙʣ. 2.4. 

ʊʘʙʣʠʮʷ 2.4 ï ʈʦʟʧʦʜʽʣ ʘʚʪʦʙʫʩʽʚ ʤʘʨʦʢ ʃɸɿ ʪʘ ʄɸɿ ʧʦ ʤʦʜʝʣʷʭ 

ʄʦʜʝʣʴ ʂʽʣʴʢʽʩʪʴ 
ɺʽʜʩʦʪʦʢ ʚʽʜ ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ 

ʄɸɿ-215.069 4 0,47% 

ʄɸɿ-203.069 95 11,24% 

ʄɸɿ-203.065 85 10,06% 

ʄɸɿ-107.467 99 11,72% 

ʄɸɿ-105.060 34 4,02% 

ʄɸɿ-103.076 55 6,51% 

ʄɸɿ-103.065 5 0,59% 

ʄɸɿ-103.061 47 5,56% 

ʄɸɿ-103.060 30 3,55% 

ʃɸɿ-695ʅ 9 1,18% 

ʃɸɿ-5252 (ʨʽʟʥʠʭ ʤʦʜʠʬʽʢʘʮʽʡ) 107 12,66% 

ʃɸɿ-5208NL "ʅʝʦʃɸɿ" 10 1,18% 

ʃɸɿ ɸ291 12 1,42% 

ʃɸɿ ɸ141 12 1,42% 

ʃɸɿ A292D1 25 2,96% 

ʃɸɿ A191F0 10 1,18% 

ʃɸɿ A183D1 205 24,26% 

ˣ͎ͦ͒͊ͤ
41%

˸ˢ˭
32%

˶ˢ˭
27%
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ʗʢʱʦ ʥʝ ʙʨʘʪʠ ʜʦ ʫʚʘʛʠ ʚʽʜʚʝʨʪʦ ʟʘʩʪʘʨʽʣʽ ʘʚʪʦʙʫʩʠ ʪʘ ʘʚʪʦʙʫʩʠ, ʷʢʽ 

ʟʜʽʡʩʥʶʶʪʴ ʤʽʞʤʽʩʴʢʽ ʧʝʨʝʚʝʟʝʥʥʷ, ʪʦ 24,6% ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʘʚʪʦʙʫʩʽʚ ʦʩʦʙʣʠʚʦ 

ʚʝʣʠʢʦʛʦ ʢʣʘʩʫ ʽ 75,4% ʜʦ ʘʚʪʦʙʫʩʽʚ ʚʝʣʠʢʦʛʦ ʢʣʘʩʫ, ʧʨʠʯʦʤʫ ʧʝʨʝʚʘʞʥʘ 

ʙʽʣʴʰʽʩʪʴ ʟ ʥʠʭ (60%) ï ʘʚʪʦʙʫʩʠ ʤʘʨʢʠ ʄɸɿ. ʅʘ ʨʠʩʫʥʢʫ 2.2 ʥʘʚʝʜʝʥʠʡ ʨʦʟʧʦʜʽʣ 

ʘʚʪʦʙʫʩʽʚ ʤʘʨʢʠ ʄɸɿ ʚʝʣʠʢʦʛʦ ʢʣʘʩʫ ʧʦ ʤʦʜʝʣʷʭ. 

 

 

ʈʠʩʫʥʦʢ 2.2 ï ʈʦʟʧʦʜʽʣ ʘʚʪʦʙʫʩʽʚ ʤʘʨʢʠ ʄɸɿ ʚʝʣʠʢʦʛʦ ʢʣʘʩʫ ʧʦ ʤʦʜʝʣʷʭ 

 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ. 2.2, ʧʝʨʝʚʘʞʥʫ ʙʽʣʴʰʽʩʪʴ (57%) ʤʦʜʝʣʝʡ ʩʢʣʘʜʘʶʪʴ 

ʘʚʪʦʙʫʩʠ ʄɸɿ 203.065 ʪʘ ʄɸɿ 203.069. ʊʦʤʫ, ʚ ʷʢʦʩʪʽ ʦʙôʻʢʪʫ ʜʦʩʣʽʜʞʝʥʥʷ, 

ʟʫʧʠʥʠʤʦʩʴ ʩʘʤʝ ʥʘ ʮʠʭ ʤʦʜʝʣʷʭ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. 

 

2.2. ʄʝʪʦʜʠʢʘ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ 

 

ɿʘ ʯʘʩ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʪʦʤʦʙʽʣʷ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʪʨʠ ʭʘʨʘʢʪʝʨʥʠʭ 

ʧʝʨʽʦʜʠ [91]: ʧʨʠʧʨʘʮʶʚʘʥʥʷ, ʥʦʨʤʘʣʴʥʘ ʝʢʩʧʣʫʘʪʘʮʽʷ, ʽʥʪʝʥʩʠʚʥʝ ʩʧʨʘʮʶʚʘʥʥʷ, 

ʷʢʽ ʤʦʞʥʘ ʥʘʙʣʠʞʝʥʦ ʚʠʟʥʘʯʠʪʠ ʟʘ ʟʘʢʦʥʦʤʽʨʥʽʩʪʶ ʟʤʽʥʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʧʦʪʦʢʫ 

ʚʽʜʤʦʚ (ʨʠʩ. 2.3). 
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ʋ ʧʝʨʽʦʜ ʧʨʠʧʨʘʮʶʚʘʥʥʷ ʚʠʥʠʢʘʶʪʴ 

ʚʽʜʤʦʚʠ, ʩʧʨʠʯʠʥʝʥʽ ʪʝʭʥʦʣʦʛʽʯʥʠʤʠ ʽ 

ʢʦʥʩʪʨʫʢʮʽʡʥʠʤʠ ʥʝʜʦʣʽʢʘʤʠ. ʇʝʨʽʦʜ 

ʥʦʨʤʘʣʴʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘʡʪʨʠʚʘʣʽʰʠʡ ʽ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚ ʦʩʥʦʚʥʦʤʫ ʨʘʧʪʦʚʠʤʠ 

ʚʽʜʤʦʚʘʤʠ. ʇʝʨʽʦʜ ʽʥʪʝʥʩʠʚʥʦʛʦ 

ʩʧʨʘʮʶʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʚʽʜʤʦʚʘʤʠ, 

ʩʧʨʠʯʠʥʝʥʠʤʠ ʩʧʨʘʮʶʚʘʥʥʷʤ ʜʝʪʘʣʝʡ 

ʘʚʪʦʤʦʙʽʣʷ. ʂʨʽʤ ʪʨʠʚʘʣʦʩʪʽ ʽ ʧʨʠʯʠʥ 

ʚʠʥʠʢʥʝʥʥʷ ʚʽʜʤʦʚ, ʮʽ ʧʝʨʽʦʜʠ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʪʘʢʦʞ ʨʽʟʥʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʧʘʨʘʤʝʪʨʘ ʧʦʪʦʢʫ ʚʽʜʤʦʚ. ʎʝʡ 

ʧʘʨʘʤʝʪʨ ʤʘʻ ʥʘʡʙʽʣʴʰʝ ʽ ʥʝʨʽʚʥʦʤʽʨʥʝ 

ʟʥʘʯʝʥʥʷ ʚ ʧʝʨʽʦʜ ʽʥʪʝʥʩʠʚʥʦʛʦ ʩʧʨʘʮʶʚʘʥʥʷ. 

ɺʘʨʪʦ ʟʘʟʥʘʯʠʪʠ ʪʘʢʦʞ, ʱʦ ʥʘʜʽʡʥʽʩʪʴ ʨʽʟʥʠʭ 

ʘʛʨʝʛʘʪʽʚ ʘʚʪʦʤʦʙʽʣʷ ʥʝʦʜʥʘʢʦʚʘ. ʆʪʞʝ, 

ʧʝʨʽʦʜʠʯʥʽʩʪʴ ʊʆ ʘʚʪʦʤʦʙʽʣʷ ʤʘʻ ʚʠʟʥʘʯʘʪʠʩʷ 

ʜʣʷ ʢʦʞʥʦʛʦ ʘʛʨʝʛʘʪʫ ʡ ʦʢʨʝʤʦ ʜʣʷ ʢʦʞʥʦʛʦ 

ʧʝʨʽʦʜʫ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʾ [91]. 

ɿʘʛʘʣʴʥʦʚʽʜʦʤʦ, ʱʦ, ʷʢʦʾ ʙ ʜʦʩʢʦʥʘʣʦʾ 

ʢʦʥʩʪʨʫʢʮʽʾ ʥʝ ʙʫʚ ʪʨʘʥʩʧʦʨʪʥʠʡ ʟʘʩʽʙ, ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʝʪʘʣʽ ʡʦʛʦ ʘʛʨʝʛʘʪʽʚ, ʚʫʟʣʽʚ ʪʘ ʩʠʩʪʝʤ ʟ ʯʘʩʦʤ ʟʥʦʰʫʶʪʴʩʷ, 

ʩʪʘʨʽʶʪʴ, ʨʞʘʚʽʶʪʴ, ʚʪʦʤʣʶʶʪʴʩʷ, ʚʪʨʘʯʘʶʯʠ ʩʚʦʾ ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʪʘ ʬʽʟʠʢʦ-

ʤʝʭʘʥʽʯʥʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʘ ʮʝ ʦʟʥʘʯʘʻ ʧʦʛʽʨʰʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ɸʊɿ. 

ʅʝʭʘʡ ʧʦʢʘʟʥʠʢ Ů ʚʽʜʦʙʨʘʞʘʻ ʟʤʽʥʫ ʚ ʯʘʩʽ t ʧʦʢʘʟʥʠʢʽʚ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ. ʆʯʝʚʠʜʥʦ, ʱʦ ʬʫʥʢʮʽʷ Ů(t) ʻ ʢʨʠʚʦʣʽʥʽʡʥʦʶ ʪʘ ʪʘʢʦʶ, ʱʦ ʩʧʘʜʘʻ 

(ʨʠʩ. 2.4) ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʽʾ ʨʫʡʥʽʚʥʠʭ ʧʨʦʮʝʩʽʚ. ʋ ʮʝʡ ʞʝ ʯʘʩ, ʷʢʱʦ ʥʘ ʧʦʯʘʪʢʫ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ɸʊɿ ʧʦʢʘʟʥʠʢ R, ɦ ʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʟʥʦʰʝʥʽʩʪʴ ɸʊɿ, ʜʦʨʽʚʥʶʚʘʚ ʥʫʣʝʚʽ, 

ʪʦ ʟʘ ʯʘʩ t ʚʽʥ ʥʘʙʫʚʘʻ ʢʨʠʚʦʣʽʥʽʡʥʦʾ ʟʨʦʩʪʘʶʯʦʾ ʪʝʥʜʝʥʮʽʾ R(t) [19]. 

 

ʈʠʩʫʥʦʢ 2.3 ï ɿʘʢʦʥʦʤʽʨʥʽʩʪʴ 

ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʘ ʧʦʪʦʢʫ ʚʽʜʤʦʚ 

ʘʚʪʦʤʦʙʽʣʽʚ: ɯ-ɯɯɯ ï ʧʝʨʽʦʜʠ 

ʚʽʜʧʦʚʽʜʥʦ ʧʨʠʧʨʘʮʶʚʘʥʥʷ 

ʥʦʨʤʘʣʴʥʦʾ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ 

ʽʥʪʝʥʩʠʚʥʦʛʦ ʩʧʨʘʮʶʚʘʥʥʷ ʽ 

ʩʪʘʨʽʥʥʷ [91] 
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ʈʠʩʫʥʦʢ 2.4 ï ɻʨʘʬʽʯʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʧʨʦʭʦʜʞʝʥʥʷʤ 

ʨʦʙʦʯʠʭ ʪʘ ʨʫʡʥʽʚʥʠʭ ʧʨʦʮʝʩʽʚ ʫ ʤʘʰʠʥʘʭ [19]. 

 

ɿ ʤʝʪʦʶ ʟʙʽʣʴʰʝʥʥʷ ʯʘʩʫ tʛʨ ʯʝʨʝʟ ʧʝʚʥʽ ʧʨʦʤʽʞʢʠ ʯʘʩʫ tʧʝʨ ʜʣʷ ɸʊɿ ʚʠʢʦʥʫʶʪʴ 

ʚʽʜʧʦʚʽʜʥʽ ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʨʝʤʦʥʪʥʦ-ʦʙʩʣʫʛʦʚʫʶʯʽ ʜʽʾ (ʈʆɼ), ʧʽʜ ʯʘʩ ʷʢʠʭ ʚʠʢʦʥʫʶʪʴʩʷ 

ʨʝʛʫʣʶʚʘʥʥʷ, ʟʘʤʽʥʘ ʟʥʦʰʝʥʠʭ ʜʝʪʘʣʝʡ ʥʘ ʥʦʚʽ, ʨʝʤʦʥʪ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʾʭ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ï ʧʦʢʨʘʱʫʻʪʴʩʷ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ɸʊɿ (ʩʪʨʠʙʦʢ æR ʚʥʠʟ) ʽ ʧʽʜʚʠʱʫʻʪʴʩʷ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ (ʩʪʨʠʙʦʢ æŮ(t) ʚʛʦʨʫ) (ʨʠʩ. 2.5) [19]. 

 

ʈʠʩʫʥʦʢ 2.5 ï ɻʨʘʬʽʯʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʚʟʘʻʤʦʟʚôʷʟʢʽʚ ʤʽʞ ʧʨʦʭʦʜʞʝʥʥʷʤ ʨʦʙʦʯʠʭ 

ʧʨʦʮʝʩʽʚ ʟʘ ʫʤʦʚ ʚʠʢʦʥʘʥʥʷ ʧʨʦʬʽʣʘʢʪʠʯʥʠʭ ʈʆɼ [19]. 
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ʅʘ ʜʫʤʢʫ ɭ. ʖ. ʌʦʨʥʘʣʴʯʠʢʘ, ʷʢʱʦ ʯʝʨʝʟ ʧʝʚʥʠʡ tʧʝʨ ʚʠʢʦʥʫʶʪʴʩʷ ʣʠʰʝ 

ʨʝʛʫʣʶʚʘʣʴʥʽ ʨʦʙʦʪʠ, ʪʦ ʩʪʨʠʙʦʢ æR ʯʠ æŮ ʙʫʜʝ ʥʝʟʥʘʯʥʠʤ ʽ ʚʽʜʧʦʚʽʜʥʦ ʧʦʜʘʣʴʰʠʡ 

ʧʝʨʝʙʽʛ ʢʨʠʚʠʭ ʙʫʜʝ ʽʟ ʟʥʘʯʥʠʤ ʧʽʜʡʦʤʦʤ ʯʠ ʩʧʘʜʘʥʥʷʤ. ʗʢʱʦ ʞ ʚʠʢʦʥʫʶʪʴʩʷ ʫ ʮʠʭ 

ʧʝʨʽʦʜʘʭ tʧʝʨ ʟʘʤʽʥʠ ʟʥʦʰʝʥʠʭ ʜʝʪʘʣʝʡ, ʾʭ ʨʝʤʦʥʪ ʯʠ ʚʽʜʥʦʚʣʝʥʥʷ, ʩʪʨʠʙʢʠ æR ʽ æŮ 

ʙʽʣʴʰʽ, ʘ ʧʦʚʝʜʽʥʢʘ ʧʦʜʘʣʴʰʠʭ ʢʨʠʚʠʭ ʧʦʣʦʛʽʰʘ [92]. 

ʋ ʧʝʨʰʦʤʫ ʨʘʟʽ ʚʠʢʦʥʫʶʪʴ ʊʆ æŮ(t)ʊʆ, ʫ ʜʨʫʛʦʤʫ ï ʨʝʤʦʥʪ ɸʊɿ æŮ(t)ʈ  (ʨʠʩ. 2.6.). 

ʋ ʚʽʜʧʦʚʽʜʥʠʭ ʫʤʦʚʘʭ ʪʘ ʨʝʞʠʤʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ɸʊɿ, ʜʣʷ ʾʭ ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʝʨʝʙʽʛʠ ʟʤʽʥʠ 

ʮʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʨʽʟʥʠʤʠ ʽʥʪʝʥʩʠʚʥʦʩʪʷʤʠ. ɺʦʥʠ ʟʘʣʝʞʘʪʴ, ʫ ʧʝʨʰʫ 

ʯʝʨʛʫ, ʚʽʜ ʩʪʫʧʝʥʷ ʚʧʣʠʚʫ ʪʘʢʠʭ ʯʠʥʥʠʢʽʚ ʷʢ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʟʥʦʰʝʥʥʷ ʧʘʨ ʪʝʨʪʷ, 

ʩʪʘʨʽʥʥʷ ʜʝʪʘʣʝʡ ʽ ʾʭ ʜʝʬʦʨʤʘʮʽʡ ʪʦʱʦ. ɺʦʥʠ, ʷʢ ʚʽʜʦʤʦ, ʥʘʣʝʞʘʪʴ ʜʦ ʪʘʢʠʭ, ʷʢʽ 

ʚʠʢʣʠʢʘʶʪʴ ʧʦʩʪʫʧʦʚʽ ʚʽʜʤʦʚʠ ɸʊɿ ʯʠ ʾʭ ʘʛʨʝʛʘʪʽʚ. ʂʨʽʤ ʮʴʦʛʦ, ʽʩʥʫʻ ʢʘʪʝʛʦʨʽʷ 

ʯʠʥʥʠʢʽʚ (ʚʪʨʘʪʘ ʤʽʮʥʦʩʪʽ ʤʘʪʝʨʽʘʣʽʚ ʜʝʪʘʣʝʡ, ʾʭ ʧʦʚʝʨʭʥʝʚʝ ʪʘ ʦʙôʻʤʥʝ ʨʫʡʥʫʚʘʥʥʷ 

ʯʝʨʝʟ ʜʝʬʝʢʪʠ ʫ ʾʭ ʚʠʛʦʪʦʚʣʝʥʥʽ ʯʠ ʧʦʨʫʰʝʥʥʽ ʨʝʞʠʤʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ), ʚʧʣʠʚ ʷʢʠʭ ʥʘ 

ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ɸʊɿ ʥʦʩʠʪʴ ʥʝʧʨʦʛʥʦʟʦʚʘʥʠʡ ʭʘʨʘʢʪʝʨ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʨʘʧʪʦʚʠʭ 

ʚʽʜʤʦʚ. ʎʽ ʜʚʽ ʛʨʫʧʠ ʯʠʥʥʠʢʽʚ ʚʠʟʥʘʯʘʶʪʴ ʬʘʢʪʠʯʥʦ ʨʽʚʝʥʴ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ɸʊɿ [19]. 

 

ʈʠʩʫʥʦʢ 2.6 ï ʇʝʨʝʙʽʛ ʟʤʽʥ ʨʦʙʦʯʠʭ ʧʨʦʮʝʩʽʚ ʚ ɸʊɿ ʟʘ ʫʤʦʚʠ ʚʠʢʦʥʘʥʥʷ 

ʡʦʛʦ ʊʆ ʪʘ ʨʝʤʦʥʪʫ [19]. 

 

ɿʛʽʜʥʦ ʟ ʜʦʩʣʽʜʞʝʥʥʷʤʠ ʅʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʉʽʥʛʘʧʫʨʫ, 

ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʜʦʩʪʘʪʥʴʦ ʩʪʽʡʢʘ ʟʘʣʝʞʥʽʩʪʴ ʟʤʽʥʠ ʰʣʷʭʦʚʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚʽʜ 

ʩʫʤʘʨʥʦʛʦ ʧʨʦʙʽʛʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ (ʨʠʩ. 2.7), ʷʢʘ ʦʧʠʩʫʻʪʴʩʷ ʢʚʘʜʨʘʪʠʯʥʠʤ 

ʨʽʚʥʷʥʥʷʤ. 
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ʈʠʩʫʥʦʢ 2.7 ï ɿʘʣʝʞʥʽʩʪʴ ʰʣʷʭʦʚʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚʽʜ ʩʫʤʘʨʥʦʛʦ ʧʨʦʙʽʛʫ 

ʘʚʪʦʤʦʙʽʣʷ [93]. 

 

ʅʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʤ ʧʦʷʩʥʝʥʥʷʤ ʜʘʥʦʾ ʪʝʥʜʝʥʮʽʾ ʻ ʟʤʽʥʠ ʫ ʪʝʭʥʽʯʥʦʤʫ 

ʩʪʘʥʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ, ʷʢʽ ʚʽʜʙʫʚʘʶʪʴʩʷ ʫ ʨʝʟʫʣʴʪʘʪʽ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʇʦʨʽʚʥʶʶʯʠ ʭʘʨʘʢʪʝʨ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʫ Ů(t) (ʨʠʩ .2.5) ʟ ʜʠʥʘʤʽʢʦʶ ʟʤʽʥʠ ʢʨʠʚʦʾ 

ʥʘ ʨʠʩ. 2.7, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʮʽ ʜʚʽ ʢʨʠʚʽ ʦʙʝʨʥʝʥʦ ʧʨʦʧʦʨʮʽʡʥʽ. ʊʦʙʪʦ, ʽʟ 

ʧʦʛʽʨʰʝʥʥʷʤ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ. 

ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʚʘʨʪʦ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʭʘʨʘʢʪʝʨ ʟʤʽʥʠ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʧʝʨʝʜ 

ʚʽʜʤʦʚʘʤʠ ʧʨʦʧʦʨʮʽʡʥʠʡ ʭʘʨʘʢʪʝʨʫ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʫ Ů(t) ʫ ʚʽʜʧʦʚʽʜʥʽ ʧʝʨʽʦʜʠ 

(ʨʠʩ. 2.5), ʘ ʦʪʞʝ ʨʘʮʽʦʥʘʣʴʥʦ ʚʠʩʫʥʫʪʠ ʛʽʧʦʪʝʟʫ ʧʨʦ ʪʝ, ʱʦ ʢʦʥʪʨʦʣʶʶʯʠ ʰʣʷʭʦʚʫ 

ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ (ʚ ʣ/100 ʢʤ), ʟʘ ʚʠʟʥʘʯʝʥʠʭ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ ʫʤʦʚ, ʤʦʞʣʠʚʦ 

ʩʧʨʦʛʥʦʟʫʚʘʪʠ (ʧʦʧʝʨʝʜʠʪʠ) ʚʠʥʠʢʥʝʥʥʷ ʧʦʩʪʫʧʦʚʠʭ ʚʽʜʤʦʚ. 

ɼʣʷ ʢʦʥʪʨʦʣʶ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ 

ʱʦʜʦ ʟʤʽʥʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʘʚʪʦʙʫʩʽʚ ʥʘ ʦʩʥʦʚʽ ʜʘʥʦʛʦ ʧʦʢʘʟʥʠʢʘ, ʥʘʡʙʽʣʴʰ 

ʨʘʮʽʦʥʘʣʴʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʻ ʢʦʥʪʨʦʣʴʥʽ ʢʘʨʪʠ ʐʫʭʘʨʪʘ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʜʠʥʘʤʽʢʫ ʧʨʦʮʝʩʫ ʟʤʽʥʠ ʢʦʥʪʨʦʣʴʥʦʛʦ ʧʘʨʘʤʝʪʨʫ, ʻ ʧʨʦʩʪʠʤʠ ʫ 

ʚʠʢʦʨʠʩʪʘʥʥʽ ʪʘ ʚ ʪʦʡ ʞʝ ʯʘʩ ï ʜʦʩʪʘʪʥʴʦ ʪʦʯʥʠʤʠ. 
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ʇʨʠʥʮʠʧ ʧʦʙʫʜʦʚʠ ʢʦʥʪʨʦʣʴʥʠʭ ʢʘʨʪ. 

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʧʦʩʣʽʜʦʚʥʦ ʙʝʨʫʪʴʩʷ ʚʠʙʽʨʢʠ ʦʙʩʷʛʫ n, ʽ ʜʣʷ ʢʦʞʥʦʛʦ ʾʭ 

ʝʣʝʤʝʥʪʫ ʚʠʤʽʨʶʻʪʴʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʭ. ɼʣʷ ʚʩʽʭ ʚʠʙʽʨʦʢ ʦʙʯʠʩʣʶʶʪʴʩʷ ʩʝʨʝʜʥʻ 

ʘʨʠʬʤʝʪʠʯʥʝ x  ʽ ʨʦʟʤʘʭ ʚʘʨʽʶʚʘʥʥʷ R ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʟʥʘʯʝʥʴ. ʇʦʟʥʘʯʠʤʦ ʮʽ 

ʚʝʣʠʯʠʥʠ ʜʣʷ -̔ʾ ʚʠʙʽʨʢʠ ʯʝʨʝʟ ʭ̔. ɿʥʘʯʝʥʥʷ 
ʽx  ʚʽʜʢʣʘʜʘʶʪʴʩʷ ʥʘ ʦʜʥʽʡ ʢʘʨʪʽ, Ri ï 

ʥʘ ʽʥʰʠʡ. ʉʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʚʩʽʭ R, R, ʧʦʤʥʦʞʝʥʝ ʥʘ ʢʦʥʩʪʘʥʪʫ, ʱʦ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʦʙʩʷʛʫ ʚʠʙʽʨʢʠ, ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦʪʽʤ ʷʢ ʦʮʽʥʢʘ 
1 /2 xu a s-

. ʎʷ ʚʝʣʠʯʠʥʘ, ʚ 

ʩʚʦʶ ʯʝʨʛʫ, ʜʦʜʘʻʪʴʩʷ ʜʦ ʟʘʛʘʣʴʥʦʾ ʩʝʨʝʜʥʴʦʾ x  ʽ ʚʽʜʥʽʤʘʻʪʴʩʷ ʚʽʜ ʥʴʦʛʦ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʚʠʭʦʜʷʪʴ ʤʝʞʽ ʨʝʛʫʣʶʚʘʥʥʷ: x  Ñ (ʦʮʽʥʢʘ 
1 /2 xu a s-

). 

ʇʦ k ʚʠʙʽʨʢʘʤ ʦʙʩʷʛʫ n ʦʙʯʠʩʣʠʤʦ ʤʘʪʝʤʘʪʠʯʥʝ ʦʯʽʢʫʚʘʥʥʷ ʩʫʢʫʧʥʦʩʪʽ E(X). 

 1 1

,

,

( ) ( )i i j

i i j

E X k x kn x- -= =ä ä  (2.1) 

ɼʘʥʦʤʫ ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʦʯʽʢʫʚʘʥʥʶ ʚʽʜʧʦʚʽʜʘʻ ʪʘʢ ʟʚʘʥʘ ʮʝʥʪʨʘʣʴʥʘ ʣʽʥʽʷ 

(ʎʃ). ʆʩʢʽʣʴʢʠ ʟʛʽʜʥʦ ʟ [91], ʧʦʩʪʫʧʦʚʽ ʚʽʜʤʦʚʠ ʊɿ, ʜʣʷ ʷʢʠʭ ʜʦʮʽʣʴʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʧʨʦʬʽʣʘʢʪʠʯʥʽ ʟʘʭʦʜʠ, ʧʽʜʧʦʨʷʜʢʦʚʫʶʪʴʩʷ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ 

ʨʦʟʧʦʜʽʣʫ, ʤʝʞʘʤʠ ʨʝʛʫʣʶʚʘʥʥʷ ʩʣʫʞʠʪʠʤʫʪʴ ʟʥʘʯʝʥʥʷ 3 xs, ʚʽʜʢʣʘʜʝʥʽ ʚʛʦʨʫ ʽ 

ʚʥʠʟ ʚʽʜ x . ɼʣʷ ʦʪʨʠʤʘʥʥʷ 3 xs -ʤʝʞ ʙʫʣʠ ʨʦʟʨʘʭʦʚʘʥ ̔ʪʘʙʣʠʮ ̔ʚʝʣʠʯʠʥ ɸ2, ʱʦ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʦʙʩʷʛʫ ʚʠʙʽʨʢʠ ʽ ʪʘʢʠʭ, ʱʦ 
2ɸR ʚʽʜʧʦʚʽʜʘʻ ʟʥʘʯʝʥʥʶ 3 xs . ɺʝʨʭʥʷ 

(ɺʂʄ) ʽ ʥʠʞʥʷ (ʅʂʄ) ʤʝʞʽ ʢʘʨʪʠ ʨʽʚʥʽ: 

 
2x A R°  (2.2) 

ʜʝ 
1

i

i

R k R-= ä  [94]. 

ʂʨʠʪʝʨʽʾ ʚʠʷʚʣʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʝʡ. 

ʇʨʘʚʠʣʦ ʐʫʭʘʨʪʘ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ [95, 96, 97], ʱʦ ʩʧʝʮʽʘʣʴʥʠʡ ʯʠʥʥʠʢ, 

ʥʘʷʚʥʽʩʪʴ ʷʢʦʛʦ ʨʦʙʠʪʴ ʚʠʨʦʙʥʠʯʫ ʩʠʩʪʝʤʫ ʥʝʩʪʘʙʽʣʴʥʦʶ, ʻ ʧʨʠʩʫʪʥʽʤ ʪʦʜʽ, ʢʦʣʠ 

ʟʥʘʯʝʥʥʷ ʢʦʥʪʨʦʣʴʦʚʘʥʦʛʦ ʧʘʨʘʤʝʪʨʫ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ ʙʫʜʴ-ʷʢʦʾ ʟ ʢʦʥʪʨʦʣʴʥʠʭ 

ʛʨʘʥʠʮʴ. ʂʨʽʤ ʪʦʛʦ, ʟʛʽʜʥʦ ʟ ʢʨʠʪʝʨʽʷʤʠ ʅʝʣʴʩʦʥʘ ʩʠʛʥʘʣʦʤ ʥʘʷʚʥʦʩʪʽ 

ʩʧʝʮʽʘʣʴʥʦʛʦ ʯʠʥʥʠʢʘ ʪʘʢʦʞ ʻ ʨʦʟʪʘʰʫʚʘʥʥʷ 9 ʪʦʯʦʢ ʧʦʩʧʽʣʴ ʟ ʦʜʥʽʻʾ ʩʪʦʨʦʥʠ 

ʮʝʥʪʨʘʣʴʥʦʾ ʣʽʥʽʾ, ʘʙʦ ʙʝʟʧʝʨʝʨʚʥʝ ʟʙʽʣʴʰʝʥʥʷ ʯʠ ʟʤʝʥʰʝʥʥʷ ʢʦʥʪʨʦʣʴʦʚʘʥʦʾ 

ʚʝʣʠʯʠʥʠ ʚ 6 ʧʦʩʣʽʜʦʚʥʠʭ ʪʦʯʢʘʭ [95, 96]. 
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ʊʘʢʦʞ ʘʚʪʦʙʫʩ ʜʦʮʽʣʴʥʦ ʥʘʧʨʘʚʣʷʪʠ ʥʘ ʧʦʛʣʠʙʣʝʥʝ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʟ ʤʝʪʦʶ 

ʚʠʷʚʣʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʽ ʷʢʱʦ ʤʘʻ ʚʠʢʦʥʫʻʪʴʩʷ ʦʜʥʘ ʟ ʫʤʦʚ: 

- ʪʦʯʢʘ ʨʦʟʪʘʰʦʚʘʥʘ ʚʠʱʝ ɺʂʄ; 

- ʰʽʩʪʴ ʧʽʜʨʷʜ ʟʨʦʩʪʘʶʯʠʭ ʪʦʯʦʢ; 

- ʜʚʽ ʽʟ ʪʨʴʦʭ ʘʙʦ ʜʚʽ ʽʟ ʯʦʪʠʨʴʦʭ ʧʦʩʣʽʜʦʚʥʠʭ ʪʦʯʦʢ ʨʦʟʪʘʰʦʚʘʥʽ ʚʽʱʝ ʘʙʦ 

ʥʠʞʯʝ ʣʽʥʽʾ +2ů; 

- ʽʟ ʧôʷʪʠ ʧʦʩʣʽʜʦʚʥʠʭ ʪʦʯʦʢ ʪʨʠ ʨʦʟʪʘʰʦʚʘʥʽ ʚʠʱʝ ʣʽʥʽʾ +ů ʪʘ ʦʜʥʘ ʚʠʱʝ 

ʣʽʥʽʾ +2ů; 

- ʪʦʯʢʘ ʨʦʟʪʘʰʦʚʘʥʘ ʥʠʞʯʝ ʅʂʄ; 

- ʰʽʩʪʴ ʧʽʜʨʷʜ ʩʧʘʜʘʶʯʠʭ ʪʦʯʦʢ; 

- ʜʚʽ ʽʟ ʪʨʴʦʭ ʘʙʦ ʪʨʠ ʽʟ ʯʦʪʠʨʴʦʭ ʧʦʩʣʽʜʦʚʥʠʭ ʪʦʯʦʢ ʨʦʟʪʘʰʦʚʘʥʽ ʥʠʞʯʝ 

ʣʽʥʽʾ -2ů; 

- ʽʟ ʧôʷʪʠ ʧʦʩʣʽʜʦʚʥʠʭ ʪʦʯʦʢ ʪʨʠ ʨʦʟʪʘʰʦʚʘʥʽ ʥʠʞʯʝ ʣʽʥʽʾ -ů ʪʘ ʦʜʥʘ ʥʠʞʯʝ 

ʣʽʥʽʾ -2ů [96]. 

 

2.3. ʄʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʙʘʟʦʚʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ 

 

ʗʢ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʚ ʨʦʟʜʽʣʽ 1, ʥʘʡʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ ʤʘʶʪʴ 

ʢʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ɸʊɿ, ʫʤʦʚʠ ʡʦʛʦ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʘʪʤʦʩʬʝʨʥʦ-

ʢʣʽʤʘʪʠʯʥʽ ʫʤʦʚʠ ʪʘ ʧʨʠʨʦʜʥʽ ʟʤʽʥʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚ ʧʨʦʮʝʩʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ. 

ʂʦʥʩʪʨʫʢʪʠʚʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʚʠʟʥʘʯʘʶʪʴ ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪʠ 

ʧʘʣʠʚʘ, ʷʢʝ ʻ ʧʦʯʘʪʢʦʚʦʶ ʪʦʯʢʦʶ ʚʽʜʣʽʢʫ ʜʣʷ ʥʦʨʤʫʚʘʥʥʷ. ɼʘʥʽ ʟʥʘʯʝʥʥʷ ʤʦʞʥʘ 

ʦʪʨʠʤʘʪʠ ʟ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʚʪʦʙʫʩʘ. 

ʗʢ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʚ ʧ. 1.1, ʦʜʥʽʻʶ ʟ ʢʣʶʯʦʚʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʽʩʴʢʠʭ 

ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ ʻ ʞʦʨʩʪʢʦ ʩʧʣʘʥʦʚʘʥʽ ʟʘ ʯʘʩʦʤ ʪʘ ʧʨʦʪʷʞʥʽʩʪʶ 

ʤʘʨʰʨʫʪʠ ʟ ʯʘʩʪʠʤʠ ʟʫʧʠʥʢʘʤʠ, ʛʘʣʴʤʫʚʘʥʥʷʤʠ, ʧʦʚʦʨʦʪʘʤʠ ʪʘ ʧʨʠʩʢʦʨʝʥʥʷʤʠ, 

ʽʥʪʝʥʩʠʚʥʠʤ ʨʫʭʦʤ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ ʽ ʩʪʽʡʢʠʤ ʩʝʨʝʜʥʽʤ ʧʘʩʘʞʠʨʦʧʦʪʦʢʦʤ. 

ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ ʤʦʞʥʘ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʜʣʷ ʢʦʞʥʦʛʦ ʟ ʤʘʨʰʨʫʪʽʚ ʻ ʧʝʚʥʽ 

ʭʘʨʘʢʪʝʨʥʽ ʫʤʦʚʠ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʷʢʽ ʮʠʢʣʽʯʥʦ ʧʦʚʪʦʨʶʶʪʴʩʷ. ʋʨʘʭʫʚʘʪʠ ʮʽ ʫʤʦʚʠ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʦʞʣʠʚʦ ʯʝʨʝʟ ʽʥʪʝʛʨʘʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʩʢʣʘʜʥʦʩʪʽ ʤʘʨʰʨʫʪʫ kʩʤ. 
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ɯʥʘʢʰʝ ʢʘʞʫʯʠ, ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʥʦʚʠʤ ʘʚʪʦʙʫʩʦʤ ʥʘ ʧʝʚʥʦʤʫ ʤʘʨʰʨʫʪʽ ʙʫʜʝ 

ʜʦʨʽʚʥʶʚʘʪʠ: 

 Qiô = QʧʘʩĿkʩʤ (2.3) 

ʜʝ Qiô ï ʬʘʢʪʠʯʥʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʥʘ -̔ʤʫ ʤʘʨʰʨʫʪʽ ʧʨʠ 20ʦʉ; 

Qʧʘʩ ï ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʟʘ ʪʝʭʥʽʯʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ. 

ʊʦʜʽ: 

 
'i

ʩʤ

ʧʘʩ

Q
k

Q
=  (2.4) 

ɼʘʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʤʝʪʦʜʦʤ, ʰʣʷʭʦʤ 

ʚʠʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ Qiô ʥʘ ʢʦʥʢʨʝʪʥʦʤʫ ʤʘʨʰʨʫʪ ̔ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ. 

ɺʧʣʠʚ ʘʪʤʦʩʬʝʨʥʦ-ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʤʦʞʥʘ ʚʨʘʭʫʚʘʪʠ ʯʝʨʝʟ ʢʦʝʬʽʮʽʻʥʪ 

ʢʦʨʠʛʫʚʘʥʥʷ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ kt. ʋ ʨʦʙʦʪ ̔ [98] 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ ʟʤʽʥʘ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʦʧʠʩʫʻʪʴʩʷ ʧʦʣʽʥʦʤʦʤ ʜʨʫʛʦʛʦ ʩʪʫʧʝʥʷ. ɺʠʭʦʜʷʯʠ ʟ 

ʮʴʦʛʦ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʷʢʱʦ ʧʨʦʚʦʜʠʪʠ ʢʦʨʝʛʫʚʘʥʥʷ ʧʘʩʧʦʨʪʥʦʾ 

ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʟʘ ʢʨʠʪʝʨʽʻʤ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʪʦ 

ʪʝʤʧʝʨʘʪʫʨʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʧʦʚʠʥʝʥ ʦʧʠʩʫʚʘʪʠʩʴ ʨʽʚʥʷʥʥʷʤ: 

 kt = a1t2 + b1t + c1 (2.5) 

ʜʝ t ï ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʦʉ; 

a1, b1, c1 ï ʢʦʝʬʽʮʽʻʥʪʠ ʧʦʣʽʥʦʤʘ. 

ʇʨʠʨʦʜʥʽ ʟʤʽʥʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚ ʧʨʦʮʝʩʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʘʚʪʦʙʫʩʘ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ, ʙʫʜʝʤʦ ʚʨʘʭʦʚʫʚʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʝʬʽʮʽʻʥʪʫ 

ʢʦʨʠʛʫʚʘʥʥʷ ʥʦʨʤʠ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʟʘ ʪʝʨʤʽʥʦʤ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʷʢʠʡ ʧʦʟʥʘʯʠʤʦ kT. 

ɺ ʦʩʥʦʚʫ ʤʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʜʘʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʫ ʧʦʢʣʘʜʝʤʦ ʧʽʜʭʽʜ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚ ʧ. 2.2, ʘ ʩʘʤʝ ʪʝ, ʱʦ ʟʘʣʝʞʥʽʩʪʴ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚʽʜ ʧʨʦʙʽʛʫ 

ʦʧʠʩʫʻʪʴʩʷ ʢʚʘʜʨʘʪʠʯʥʠʤ ʨʽʚʥʷʥʥʷʤ. ʆʩʢʽʣʴʢʠ ʤʦʚʘ ʡʜʝ ʧʨʦ ʤʽʩʴʢʽ ʘʚʪʦʙʫʩʠ, ʷʢʽ 

ʚʠʢʦʥʫʶʪʴ ʩʦʮʽʘʣʴʥʝ ʟʘʤʦʚʣʝʥʥʷ ʥʘ ʧʘʩʘʞʠʨʩʴʢʽ ʧʝʨʝʚʝʟʝʥʥʷ, ʘ ʦʪʞʝ ʧʦʩʪʽʡʥʦ 

ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʨʦʙʦʪʽ, ʩʧʨʘʚʝʜʣʠʚʠʤ ʙʫʜʝ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʧʝʨʽʦʜ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ 

ʧʨʦʙʽʛ, ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ, ʤʘʶʪʴ ʧʨʷʤʫ ʢʦʨʝʣʷʮʽʶ. ʊʦʜʽ: 



65 

 kT = a2ʊʝ2 +  b2ʊʝ + c2 (2.6) 

ʜʝ ʊʝ ï ʧʝʨʽʦʜ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʪʦʙʫʩʘ ʚ ʤʽʩʷʮʷʭ; 

a2, b2, c2 ï ʢʦʝʬʽʮʽʻʥʪʠ ʧʦʣʽʥʦʤʘ. 

ʆʪʞʝ, ʙʘʟʦʚʘ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʙʫʣʝ ʚʠʟʥʘʯʘʪʠʩʴ ʟʘ ʬʦʨʤʫʣʦʶ: 

 Qʥ = Qʧʘʩ Ā kʩʤ Ā kt Ā kT (2.7) 

 

2.4. ʄʦʜʝʣʶʚʘʥʥʷ ʨʫʭʫ ʘʚʪʦʙʫʩʘ ʥʘ ʤʘʨʰʨʫʪʽ 

 

ʇʽʜ ʯʘʩ ʨʫʭʫ ʘʚʪʦʙʫʩʘ ʤʘʨʰʨʫʪʦʤ, ʚʽʜ ʟʫʧʠʥʢʠ ʜʦ ʟʫʧʠʥʢʠ, ʜʚʠʛʫʥ ʪʘ ʽʥʰʽ 

ʡʦʛʦ ʘʛʨʝʛʘʪʠ ʧʨʘʮʶʶʪʴ ʫ ʪʘʢʠʭ ʭʘʨʘʢʪʝʨʥʠʭ ʨʝʞʠʤʘʭ: 

¶ ʭʦʣʦʩʪʠʡ ʭʽʜ; 

¶ ʨʦʟʛʽʥ; 

¶ ʫʩʪʘʣʝʥʠʡ ʨʫʭ ʟ ʧʝʚʥʦʶ ʰʚʠʜʢʽʩʪʶ; 

¶ ʚʠʙʽʛ; 

¶ ʛʘʣʴʤʫʚʘʥʥʷ ʜʦ ʧʦʚʥʦʾ ʟʫʧʠʥʢʘ. 

ʆʩʢʽʣʴʢʠ ʙʽʣʴʰʽʩʪʴ ʟ ʮʠʭ ʨʝʞʠʤʽʚ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʥʝʫʩʪʘʣʝʥʠʡ ʨʫʭ, ʪʦʤʫ 

ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʜʠʬʝʨʝʥʮʽʡʥʝ ʨʽʚʥʷʥʥʷ ʨʫʭʫ [99]: 

 a ʦʙ ʢʦ ʽ

dv
G P ʈ

dt
dÖ Ö = -ä (2.8) 

ʜʝ ŭʦʙ ï ʢʦʝʬʽʮʽʻʥʪ ʫʨʘʭʫʚʘʥʥʷ ʦʙʝʨʪʦʚʠʭ ʤʘʩ; 

ʈʢʦ ï ʧʦʚʥʘ ʢʦʣʦʚʘ ʩʠʣʘ ʥʘ ʚʝʜʫʯʠʭ ʢʦʣʝʩʘʭ, ʅ; 

Ɇʈ̔ ï ʩʫʤʘ ʩʠʣ ʦʧʦʨʫ ʨʫʭʫ, ʅ. 

ʂʦʝʬʽʮʽʻʥʪ ʫʨʘʭʫʚʘʥʥʷ ʦʙʝʨʪʦʚʠʭ ʤʘʩ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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h
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Ö Ö +ä
= +

Ö Ö
 (2.9) 

ʇʦʚʥʘ ʤʘʩʘ ʘʚʪʦʙʫʩʘ Gʘ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʩʫʤʫ ʚʣʘʩʥʦʾ ʤʘʩʠ ʪʘ ʤʘʩʠ ʫʩʽʭ 

ʧʘʩʘʞʠʨʽʚ ,̔ ʟʘʟʚʠʯʘʡ, ʥʘʚʦʜʠʪʴʩʷ ʫ ʪʝʭʥʽʯʥʽʡ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ. ʗʢʱʦ ʥʝʦʙʭʽʜʥʦ 

ʚʨʘʭʫʚʘʪʠ ʯʘʩʪʢʦʚʝ ʟʘʚʘʥʪʘʞʝʥʥʷ ʘʚʪʦʙʫʩʘ, ʮʝ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʰʣʷʭʦʤ ʜʦʙʫʪʢʫ 

ʧʝʚʥʦʛʦ ʚʽʜʩʦʪʢʘ ʧʝʨʝʜʙʘʯʝʥʦʾ ʢʦʥʩʪʨʫʢʮʽʻʶ ʧʘʩʘʞʠʨʦʤʽʩʪʢʦʩʪʽ ʪʘ ʫʤʦʚʥʦʾ ʤʘʩʠ 

ʦʜʥʦʛʦ ʧʘʩʘʞʠʨʘ (68 ʢʛ) [111]: 
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 ʧ a ʧm G n= Ö (2.10) 

ʜʝ Gʫʧ ï ʫʤʦʚʥʘ ʤʘʩʘ ʦʜʥʦʛʦ ʧʘʩʘʞʠʨʘ, ʢʛ; 

nʧ ï ʧʘʩʘʞʠʨʦʤʽʩʪʢʽʩʪʴ ʘʚʪʦʙʫʩʘ, ʧʨʠʡʥʷʪʘ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ, ʯʦʣʦʚʽʢ. 

ɼʠʥʘʤʽʯʥʠʡ ʨʘʜʽʫʩ ʢʦʣʝʩʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 rʜ = 0,5d + ɚhɺh  (2.11) 

ʜʝ d ï ʜʽʘʤʝʪʨ ʦʙʦʜʘ (ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʤʘʨʢʫʚʘʥʥʷ ʰʠʥʠ); 

ɺh  ï ʚʠʩʦʪʘ ʧʨʦʬʽʣʶ (ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʤʘʨʢʫʚʘʥʥʷ ʰʠʥʠ); 

ɚh ï ʨʘʜ̔ʘʣʴʥʘ ʜʝʬʦʨʤʘʮʽʷ ʧʨʦʬʽʣʶ; ɚh = 0,89é0,9. 

ʈʘʜʽʫʩ ʢʦʯʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʚʠʤʽʨʶʚʘʥʥʷʤ ʰʣʷʭʫ S, 

ʷʢʠʡ ʧʨʦʡʰʣʦ ʢʦʣʝʩʦ ʟʘ ʢʽʣʴʢʽʩʪʴ ʦʙʝʨʪʽʚ nʢ: 

 rʢ = S/2ˊnʢ (2.12) 

ɺʠʟʥʘʯʝʥʥʷ ʜʠʥʘʤʽʯʥʦʛʦ ʨʘʜʽʫʩʫ ʪʘ ʨʘʜʽʫʩʫ ʢʦʯʝʥʥʷ ʢʦʣʝʩʘ ʟʘ ʬʦʨʤʫʣʘʤʠ 

(2.11) ʪʘ (2.12) ʻ ʧʨʽʦʨʠʪʝʪʥʠʤ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ. ʇʨʦʪʝ, ʟʘ ʚʽʜʩʫʪʥʦʩʪʽ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ, ʜʦʧʫʩʢʘʻʪʴʩʷ ʧʨʠʡʤʘʪʠ, ʱʦ ʩʪʘʪʠʯʥʠʡ ʨʘʜʽʫʩ 

ʜʦʨʽʚʥʶʻ ʜʠʥʘʤʽʯʥʦʤʫ ʽ ʜʦʨʽʚʥʶʻ ʨʘʜʽʫʩʫ ʢʦʯʝʥʥʷ ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʢʦʚʟʘʥʥʷ ʚ 

ʧʷʪʥʽ ʢʦʥʪʘʢʪʫ. ʉʪʘʪʠʯʥʠʡ ʨʘʜʽʫʩ ʥʘʚʦʜʠʪʴʩʷ ʚ ʩʪʘʥʜʘʨʪʘʭ ʥʘ ʰʠʥʠ. 

ʄʦʤʝʥʪ ʽʥʝʨʮʽʾ Jɼ ʤʘʭʦʚʠʢʘ ʜʚʠʛʫʥʘ ʽ ʜʝʪʘʣʝʡ ʪʨʘʥʩʤʽʩʽʾ, ʟʚôʷʟʘʥʠʭ ʟ ʥʠʤ, 

ʥʘʚʦʜʠʪʴʩʷ ʚ ʩʧʝʮʽʘʣʴʥʽʡ ʣʽʪʝʨʘʪʫʨʽ. ɼʣʷ ʜʠʟʝʣʽʚ Jɼ = 1,6é4,8 ʢʛĿʤ2 [99]. 

ʄʦʤʝʥʪ ʽʥʝʨʮʽʾ ʢʦʣʝʩʘ Jʢ ʥʘʚʦʜʠʪʴʩʷ ʚ ʩʧʝʮʽʘʣʴʥʽʡ ʣʽʪʝʨʘʪʫʨʽ. ɼʣʷ 

ʩʫʯʘʩʥʠʭ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʰʠʥʠ 275/70 R22,5 [100], ʫ ʷʢʠʭ 

Jʢ = 12 ʢʛĿʤ2. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʦʙʝʨʪʦʚʠʭ ʤʘʩ, ʧʨʠ ʚʽʜʩʫʪʥʦʩʪʽ ʟʥʘʯʝʥʴ Jʜ ʽ Jʢ, 

ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʝʤʧʽʨʠʯʥʘ ʬʦʨʤʫʣʘ: 

 ŭʚʨ =1 + (0,04é0,06)Ŀuʢ
2 + (0,008é0,013) (2.13) 

ʜʝ uʢ ï ʧʝʨʝʜʘʪʦʯʥʝ ʯʠʩʣʦ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ ʥʘ ʚʽʜʧʦʚʽʜʥʽʡ ʧʝʨʝʜʘʯʽ. 

ʂʦʝʬʽʮʽʻʥʪ ʢʦʨʠʩʥʦʾ ʜʽʾ (ʂʂɼ) ʪʨʘʥʩʤʽʩʽʾ ɖʪʨ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʜʦʙʫʪʦʢ 

ʂʂɼ ʫʩʽʭ ʾʾ ʘʛʨʝʛʘʪʽʚ. ʋ ʧʝʨʰʦʤʫ ʥʘʙʣʠʞʝʥʥʽ ʧʨʠʡʤʘʻʤʦ ʟʥʘʯʝʥʥʷ ʂʂɼ 

ɖʪʨ = 0,84 [50]. 

ɿ ʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʧʨʘʢʪʠʯʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʪʦʯʥʽʩʪʶ ʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʫʤʦʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʧʦʚʥʘ ʢʦʣʦʚʘ ʩʠʣʘ ʥʘ ʢʦʣʝʩʘʭ ʈʢʦ ʤʦʞʝ 

ʚʠʟʥʘʯʘʪʠʩʷ ʟʘ ʬʦʨʤʫʣʦʶ ʪʷʛʦʚʦʾ ʩʠʣʠ: 
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 ʈʢʦ å ʈʊ = ʄʜĀɖʪʨĀuʢ / rɼ (2.14) 

ʜʝ ʄʜ ï ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʜʚʠʛʫʥʘ, ʱʦ ʚʩʪʘʥʦʚʣʝʥʠʡ ʥʘ ʘʚʪʦʤʦʙʽʣʴ, ʅĿʤ. 

ʆʪʞʝ, ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʘʥʘʣʽʪʠʯʥʦʛʦ ʚʠʨʘʟʫ ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʩʣʫʞʘʪʴ: 

ʟʘʣʝʞʥʽʩʪʴ ʄʜ = f(ɤʝ) ʽ ʨʽʚʥʷʥʥʷ ʟʚ'ʷʟʢʫ ʤʽʞ ʰʚʠʜʢʽʩʪʶ ʨʫʭʫ ʽ ʢʫʪʦʚʦ  ʁ

ʰʚʠʜʢʽʩʪʶ ʦʙʝʨʪʘʥʥʷ ʚʘʣʫ ʜʚʠʛʫʥʘ: 

 v = ɤʝĀrʢ / uʢ (2.15) 

ɺ ʷʢʦʩʪʽ ʚʠʭʽʜʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʄʜ = f(ɤʝ) ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʨʝʘʣʴʥʫ ʟʦʚʥʽʰʥʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʜʚʠʛʫʥʘ, ʦʪʨʠʤʘʥʫ ʧʨʠ ʡʦʛʦ ʩʪʝʥʜʦʚʠʭ 

ʚʠʧʨʦʙʫʚʘʥʥʷʭ. 

ʗʢʱʦ ʚʽʜʦʤʽ ʪʽʣʴʢʠ ʜʚʽ ʪʦʯʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʛʫʥʘ: Nmax ʽ ɤN, Mmax ʽ ɤM, 

ʪʦ ʩʧʦʯʘʪʢʫ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʄe = f(ɤʝ) ʟʘ ʤʝʪʦʜʠʢʦʶ, ʥʘʚʝʜʝʥʦʶ 

ʚ ʨʦʙʦʪʽ [40]: 
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 ï ʢʦʝʬʽʮʽʻʥʪʠ ʧʨʠʩʪʦʩʦʚʥʦʩʪʽ ʟʘ ʢʫʪʦʚʦʶ ʰʚʠʜʢʽʩʪʶ [40]. 

ʅʘʚʝʜʝʥʽ ʚ ʜʦʚʽʜʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʽ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʜʘʥʽ 

ʟʦʚʥʽʰʥʽʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʚʠʛʫʥʽʚ ʚʽʜʧʦʚʽʜʘʶʪʴ ʫʤʦʚʘʤ ʩʪʝʥʜʦʚʠʭ ʚʠʧʨʦʙʫʚʘʥʴ, 

ʷʢʽ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʨʝʘʣʴʥʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘ ʘʚʪʦʤʦʙʽʣʽ. ʊʦʤʫ 

ʯʠʩʣʦʚʽ ʟʥʘʯʝʥʥʷ ʩʪʝʥʜʦʚʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʣʽʜ ʧʦʤʥʦʞʠʪʠ ʥʘ çʢʦʝʬʽʮʽʻʥʪ 

ʢʦʨʝʛʫʚʘʥʥʷè ʂʨ: 

 ʄɼ = ʄʝĀʂʨ (2.17) 

ʆʩʢʽʣʴʢʠ ʥʘ ʘʚʪʦʙʫʩʘʭ ʄɸɿ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʥʽʤʝʮʴʢʽ ʜʚʠʛʫʥʠ 

ʆʄ 906 hLa, ʪʦ ʧʨʠʡʤʘʻʤʦ ʂʨ = 0,9é0,92, ʷʢ ʜʣʷ ʜʚʠʛʫʥʽʚ, ʱʦ ʚʠʧʨʦʙʦʚʫʶʪʴʩʷ 

ʟʘ ʩʪʘʥʜʘʨʪʘʤʠ DIN [99]. 

ʋ ʨʦʙʦʪʽ [40] ʟʘʟʥʘʯʝʥʦ, ʱʦ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʧʦʢʘʟʥʠʢʽʚ ʪʷʛʦʚʦ-ʰʚʠʜʢʽʩʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʙʽʣʴʰ ʟʨʫʯʥʠʤ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʄʝ = f(ɤʝ) ʫ ʚʠʛʣʷʜʽ: 
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e e eM a b cw w= Ö + Ö + (2.18) 

ʜʝ a, b, c ï ʩʪʘʣʽ ʢʦʝʬʽʮʽʻʥʪʠ, ʢʦʪʨʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʟʦʚʥʽʰʥʽʭ ʰʚʠʜʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʘʙʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʪʝʨʧʦʣʷʮʽʡʥʦʾ 

ʬʦʨʤʫʣʠ ʃʘʛʨʘʥʞʘ: 

 

min max

11 12 13

min min max min

11 12 13

min min
min max

11 12 13

( ) ( ) ( )

( ) ( ) ( )

e e N

N M e N e M N

N M N M
e e N

M M M
a

A A A

M M M
b

A A A

c M M M
A A A

w w w w w w

w w w w w w

= + +

+ Ö + Ö + Ö
= + +

+ + +
= + +

 (2.19) 

ʜʝ 
2

11 min min( )N M N MA w w w w w w= - + + ; 

2

12 min min( )M M N NA w w w w w w= - + + ; 

2

13 min min( )N N M MA w w w w w w= - + + ; 

Mʝmin ï ʤʽʥʽʤʘʣʴʥʠʡ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ; 

ɤmin ï ʫʩʪʘʣʝʥʘ ʤʽʥʽʤʘʣʴʥʘ ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʘ ʜʚʠʛʫʥʘ, 

( )min N0,3...0,4w = w. 

ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʣʝʞʥʦʩʪ ̔ʄʝ = f(ɤʝ) ʪʘ ʨʽʚʥʷʥʥʷ (2.7) ʢʦʣʦʚʘ ʩʠʣʘ ʥʘ 

ʚʝʜʫʯʠʭ ʢʦʣʝʩʘʭ ʚʠʟʥʘʯʠʪʴʩʷ [99]: 

 
2

ʽ i iʢʦʈ ɸv Bv C= + + (2.20) 

ʜʝ 

3

2

ʢ ʪʨ ʨ

ʽ

ʜ ʢ

u ʂ
ɸ a

r r

hÖ Ö
= ; 

2

ʢ ʪʨ ʨ

ʽ

ʜ ʢ

u ʂ
ɺ b

r r

hÖ Ö
= ; 

ʢ ʪʨ ʨ

ʽ

ʜ

u ʂ
ʉ ʩ

r

hÖ Ö
= . 

ʉʫʤʘ ʩʠʣ ʦʧʦʨʫ ʫ ʨʘʟʽ ʧʨʷʤʦʣʽʥʽʡʥʦʛʦ ʨʫʭʫ ʘʚʪʦʙʫʩʘ ʤʦʞʝ ʩʢʣʘʜʘʪʠʩʷ ʟ 

ʪʨʴʦʭ ʩʢʣʘʜʦʚʠʭ: 

 ɆPi = Pf + Pi + Pʚ (2.21) 

ʜʝ Pf ï ʩʠʣʘ ʦʧʦʨʫ ʢʦʯʝʥʥʷ; 

Pi ï ʩʠʣʘ ʦʧʦʨʫ ʧʽʜʡʦʤʫ; 

Pʚ ï ʩʠʣʘ ʦʧʦʨʫ ʧʦʚʽʪʨʷ. 

ʉʠʣʘ ʦʧʦʨʫ ʢʦʯʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 Pf = fĀGaĀgĀcos(Ŭ) (2.22) 

ʜʝ g ï ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʣʴʥʦʛʦ ʧʘʜʽʥʥʷ, ʤ/ʩ2; 
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Ŭ ï ʧʦʟʜʦʚʞʥʽʡ ʢʫʪ ʥʘʭʠʣʫ ʜʦʨʦʛʠ; 

f ï ʢʦʝʬʽʮʽʻʥʪ ʦʧʦʨʫ ʢʦʯʝʥʥʷ. 

 f = f0 + kfĀv2 (2.23) 

ʜʝ f0 ï ʢʦʝʬʽʮʽʻʥʪ ʦʧʦʨʫ ʢʦʯʝʥʥʶ ʧʨʠ ʤʘʣʽʡ ʰʚʠʜʢʦʩʪʽ. ʋ ʪʠʭ ʚʠʧʘʜʢʘʭ, ʢʦʣʠ 

ʜʽʡʩʥʝ ʟʥʘʯʝʥʥʷ kf ʥʝʚʽʜʦʤʝ, ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʨʠʡʤʘʪʠ kf = 7Ā10
-6[40]. 

ʉʠʣʘ ʦʧʦʨʫ ʧʽʜʡʦʤʫ ʻ ʩʢʣʘʜʦʚʦʶ ʩʠʣʠ ʪʷʞʽʥʥʷ: 

 Pi = Ñ GaĀgĀsin(Ŭ) (2.24) 

ʉʠʣʘ ʦʧʦʨʫ ʧʦʚʽʪʨʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

 Pʚ = ʂɺĀFĀv2 (2.25) 

ʜʝ ʂɺ ï ʢʦʝʬʽʮʽʻʥʪ ʦʙʪʽʯʥʦʩʪʽ, ʂɺ = 0,5é0,9 ʢʛ/ʤ3; 

F ï ʣʦʙʦʚʘ ʧʣʦʱʘ ʘʚʪʦʙʫʩʘ. ʃʦʙʦʚʫ ʧʣʦʱʫ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ ʬʦʨʤʫʣʦʶ: 

 F = BĀHʛ (2.26) 

ʜʝ ɺ ï ʰʠʨʠʥʘ ʢʦʣʽʾ; 

Hʛ ï ʛʘʙʘʨʠʪʥʘ ʚʠʩʦʪʘ. 

ɺʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʪʷʛʦʚʦ-ʰʚʠʜʢʽʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʘʚʪʦʙʫʩʘ 

ʚʠʢʦʥʘʻʤʦ ʟʘ ʤʝʪʦʜʠʢʦʶ, ʥʘʚʝʜʝʥʦʶ ʚ ʨʦʙʦʪʽ [99]. 

ɺʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʨʦʟʛʦʥʫ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʦʟʛʦʥʫ ʚʠʢʦʨʠʩʪʘʻʤʦ ʜʠʬʝʨʝʥʮʽʡʥʝ 

ʨʽʚʥʷʥʥʷ ʨʫʭʫ ʫ ʚʠʛʣʷʜ [99]: 

 
2

a ʦʙ i i i

dv
G a v bv c

dt
d = + + (2.27) 

ʜʝ        i i Ba A K F= - ;         · ( )i i f ab B K G g cosa= - ; 0( ( ) ( ))  ï Ŀi i ac C G g f cos sina a= - . 

ʈʦʟʜʽʣʠʚʰʠ ʟʤʽʥʥʽ ʪʘ ʧʨʦʽʥʪʝʛʨʫʚʘʚʰʠ ʧʨʘʚʫ ʽ ʣʽʚʫ ʯʘʩʪʠʥʠ ʨʽʚʥʷʥʥʷ 

(2.19), ʦʪʨʠʤʘʻʤʦ ʨʽʚʥʷʥʥʷ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʯʘʩʫ ʨʦʟʛʦʥʫ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 

ʧʦʯʘʪʢʦʚʦʾ ʰʚʠʜʢʦʩʪʽ vʧ ʜʦ ʢʽʥʮʝʚʦʾ vʢ. 

 
2

ʢ

ʧ

v

a ʦʙ

i i iv

dv
G

a v bv c
t d=

+ +ñ  (2.28) 

ɼʘʥʠʡ ʽʥʪʝʛʨʘʣ ʻ ʪʘʙʣʠʯʥʠʤ ʽ ʚʠʨʽʰʫʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʟʥʘʢʫ 

ʜʠʩʢʨʠʤʽʥʘʥʪʫ ȹ. 

ʇʨʠ ȹ =  bi
2 ï 4aici < 0 
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2 2

ʢ

ʧ

v

a ʦʙ i i

v

G a v b
arctg

d
t

+
= Ö
-D -D

 (2.29) 

ʇʨʠ ȹ > 0 

 ln
( )

ʢ

ʧ

v

a ʦʙ

i v

G v p

a p q v q

d
t

-
= Ö

- -
 (2.30) 

ʜʝ p ʽ q ï ʢʦʨʝʥʽ ʨʽʚʥʷʥʥʷ 2 0i i ia v bv c+ + =. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʰʣʷʭʫ ʨʦʟʛʦʥʫ ʧʦʪʨʽʙʥʦ ʣʽʚʫ ʯʘʩʪʠʥʫ ʜʠʬʝʨʝʥʮʽʡʥʦʛʦ 

ʨʽʚʥʷʥʥʷ (2.19) ʧʦʤʥʦʞʠʪʠ ʪʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ȹS: 

 
2

a ʦʙ i i i

dv dS
G a v bv c

dS dt
dÖ = + + (2.31) 

ʇʨʦʪʝ 
dS

v
dt
= , ʪʦʤʫ ʨʦʟʜʽʣʠʚʰʠ ʟʤʽʥʥʽ ʽ ʧʨʦʽʥʪʝʛʨʫʚʘʚʰʠ ʨʽʚʥʷʥʥʷ, 

ʦʪʨʠʤʫʻʤʦ: 

 
2

ʢ

ʧ

v

a ʦʙ
v

i i i

vdv
S G

a v bv c
d=

+ +ñ  (2.32) 

ɯʥʪʝʛʨʘʣ ʬʦʨʤʫʣʠ (2.24) ʷʚʣʷʻʪʴʩʷ ʪʘʙʣʠʯʥʠʤ. 

ʐʣʷʭ ʨʦʟʛʦʥʫ ʚ ʜʽʘʧʘʟʦʥʽ ʟʤʽʥʠ ʰʚʠʜʢʦʩʪʝʡ vʧévʢ: 

 2

2

1
( ln( ) )
2 2

ʢʢ

ʧ ʧ

vv
i

a ʦʙ i i iv v
i i i i i

b dv
S G a v bv c

a a a v bv c
d= + + -

+ +ñ  (2.33) 

ɺʨʘʭʦʚʫʶʯʠ, ʱʦ ʽʥʪʝʛʨʘʣ ʫ ʬʦʨʤʫʣʽ (2.33), ʧʦʤʥʦʞʝʥʠʡ ʥʘ Gaŭʦʙ, ʚʠʟʥʘʯʘʻ 

ʯʘʩ Ű, ʦʪʨʠʤʘʻʤʦ ʬʦʨʤʫʣʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʰʣʷʭʫ ʨʦʟʛʦʥʫ: 

 21
( ln( ) )

2

ʢ

ʧ

v

a ʦʙ i i i iv
i

S G a v bv c b
a

d t= + + - (2.34) 

ʇʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʨʦʟʛʦʥʫ ʘʚʪʦʙʫʩʘ, ʧʦʯʘʪʢʦʚʘ ʰʚʠʜʢʽʩʪʴ ʥʘ ʥʠʞʯʽʡ 

ʧʝʨʝʜʘʯʽ vʥ1 = 0, ʘ ʢʽʥʮʝʚʘ ʰʚʠʜʢʽʩʪʴ ʚʽʜʧʦʚʽʜʘʻ ʥʦʤʽʥʘʣʴʥʽʡ ʢʫʪʦʚʽʡ ʰʚʠʜʢʦʩʪʽ 

ʜʚʠʛʫʥʘ, ʪʦʙʪʦ: 

 1    N ʢ
ʢ

ʪʨ

r
v

u

w
=  (2.35) 

ʏʘʩ ʧʝʨʝʤʠʢʘʥʥʷ ʧʝʨʝʜʘʯ ʜʣʷ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ ʢʦʨʦʙʢʠ 

ʧʝʨʝʜʘʯ ï ʤʝʭʘʥʽʯʥʘ ʘʙʦ ʘʚʪʦʤʘʪʠʯʥʘ. ʗʢ ʧʨʘʚʠʣʦ, ʥʘ ʩʫʯʘʩʥʠʭ ʤʽʩʴʢʠʭ 
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ʘʚʪʦʙʫʩʘʭ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʘʚʪʦʤʘʪʠʯʥʘ ʢʦʨʦʙʢʘ ʧʝʨʝʜʘʯ, ʘ ʦʪʞʝ, ʯʘʩ 

ʧʝʨʝʤʠʢʘʥʥʷ ʧʝʨʝʜʘʯ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʾ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ. ɼʣʷ 

ʤʝʭʘʥʽʯʥʠʭ ʢʦʨʦʙʦʢ ʧʝʨʝʜʘʯ, ʦʢʨʽʤ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʦʩʦʙʣʠʚʦʩʪʝʡ, ʥʘ ʯʘʩ 

ʧʝʨʝʤʠʢʘʥʥʷ ʚʧʣʠʚʘʻ ʪʘʢʦʞ ʢʚʘʣʽʬʽʢʘʮʽʷ ʚʦʜʽʷ. ɺ ʨʦʙʦʪʽ [99] ʟʘʟʥʘʯʝʥʦ, ʱʦ ʧʨʠ 

ʨʦʟʛʦʥʽ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʩʪʽʡʢʘ ʣʽʥʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʰʚʠʜʢʽʩʪʶ ʨʫʭʫ ʪʘ ʯʘʩʦʤ 

ʧʝʨʝʤʠʢʘʥʥʷ ʧʝʨʝʜʘʯ, ʷʢʘ ʦʧʠʩʫʻʪʴʩʷ ʟʘʣʝʞʥʽʩʪʶ: 

 tʧ = (0,01é0,02)v (2.36) 

ɺʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʚʠʙʽʛʫ. 

ʇʨʠ çʚʠʙʽʛʫè ʜʠʬʝʨʝʥʮʽʡʥʝ ʨʽʚʥʷʥʥʷ ʨʫʭʫ ʘʚʪʦʙʫʩʘ (2.8) ʧʨʠʡʤʘʻ ʚʠʛʣʷʜ: 

 
2

0' ( )a ʦʙ a f B fx

dv
G G g f K v K Fv P

dt
d =- + - -, (2.37) 

ʜʝ ʧʨʠ Pfx = ʩʠʣʘ ʦʧʦʨʫ ʚʽʜ ʚʠʪʨʘʪ ʧʦʪʫʞʥʦʩʪʽ ʪʨʘʥʩʤʽʩʽʾ  ʧʨʠ çʚʠʙʽʛʫè. 

ɼʘʥʝ ʨʽʚʥʷʥʥʷ ʤʦʞʝ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʝ ʫ ʚʠʛʣʷʜʽ, ʘʥʘʣʦʛʽʯʥʦʤʫ ʨʽʚʥʷʥʥʶ 

ʧʨʠ ʨʦʟʛʦʥʽ: 

 
2' ' ' 'a ʦʙ

dv
G a v b v c

dt
d = + + (2.39) 

ʜʝ ʧʨʠ Pfx = const; aô = ïKɺF; bô = ïGagKf; cô = ïGagf0 ï Pfx. 

ɺʽʜʧʦʚʽʜʥʦ, ʯʘʩ ʪʘ ʰʣʷʭ çʚʠʙʽʛʫè ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʟʥʘʯʝʥʽ ʟʘ ʬʦʨʤʫʣʘʤʠ 

(2.30) ʪʘ (2.34). ʂʦʝʬʽʮʽʻʥʪ ʦʙʝʨʪʦʚʠʭ ʤʘʩ ʧʨʠ çʚʠʙʽʛʫè ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

 '
ʢʢ

ʦʙ

ʜ ʘ ʢ ʜ

Jr

r G r r
d = +

ä
 (2.39) 

ɼʠʬʝʨʝʥʮʽʡʥʝ ʨʽʚʥʷʥʥʷ (2.38) ʪʘʢʦʞ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʪʦʯʥʦʛʦ 

ʚʠʟʥʘʯʝʥʥʷ ʟʤʝʥʰʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʟʘ ʯʘʩ ʧʝʨʝʤʠʢʘʥʥʷ ʧʝʨʝʜʘʯ. 

ɻʨʘʥʠʯʥʘ (ʢʨʠʪʠʯʥʘ) ʰʚʠʜʢʽʩʪʴ ʫʩʪʘʣʝʥʦʛʦ ʢʨʠʚʦʣʽʥʽʡʥʦʛʦ ʨʫʭʫ. 

ɻʨʘʥʠʯʥʘ (ʢʨʠʪʠʯʥʘ) ʰʚʠʜʢʽʩʪʴ ʫʩʪʘʣʝʥʦʛʦ ʢʨʠʚʦʣʽʥʽʡʥʦʛʦ ʨʫʭʫ ʘʚʪʦʙʫʩʘ, 

ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʜʝʬʦʨʤʘʮʽʾ ʧʽʜʚʽʩʢʠ ʪʘ ʰʠʥ, ʤʦʞʝ ʙʫʪʠ ʦʙʤʝʞʝʥʘ ʟʘ 

ʧʝʨʝʚʝʨʪʘʥʥʷʤ ʪʘ ʟʘ ʟʯʝʧʣʝʥʥʷʤ (ʟʘʥʦʩʦʤ)  ̔ʚʠʟʥʘʯʝʥʘ ʟʘ ʤʝʪʦʜʠʢʦʶ, ʥʘʚʝʜʝʥʦʶ 

ʚ ʨʦʙʦʪʽ [99]. 

ʄʦʤʝʥʪ ʧʝʨʝʚʝʨʪʘʥʥʷ ʩʪʚʦʨʶʻʪʴʩʷ ʧʦʧʝʨʝʯʥʦʶ ʩʢʣʘʜʦʚʦʶ ʚʽʜʮʝʥʪʨʦʚʦʾ 

ʩʠʣʠ: 
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2

a g

ʧʝʨ

G v h
M

R
=  (2.40) 

ʜʝ hg ï ʚʠʩʦʪʘ ʮʝʥʪʨʫ ʤʘʩ, ʤ; 

R ï ʨʘʜʽʫʩ ʧʦʚʦʨʦʪʫ, ʤ. 

ɺʽʜʥʦʚʣʶʚʘʣʴʥʠʡ ʤʦʤʝʥʪ ʩʪʚʦʨʶʻʪʴʩʷ ʩʠʣʦʶ ʪʷʞʽʥʥʷ: 

 0,5ʚʽʜ aM G gB=  (2.41) 

ʜʝ  ɺ ï ʢʦʣʽʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ, ʤ. 

ʇʨʠʨʽʚʥʶʶʯʠ ʧʨʘʚʽ ʯʘʩʪʠʥʠ ʬʦʨʤʫʣ (2.40) ʪʘ (2.41), ʧʽʩʣʷ ʧʝʨʝʪʚʦʨʝʥʥʷ 

ʦʪʨʠʤʘʻʤʦ: 

 2,21ʢʨ

g

BR
v

h
=  (2.42) 

ɻʨʘʥʠʯʥʫ (ʢʨʠʪʠʯʥʫ) ʰʚʠʜʢʽʩʪʴ ʫʩʪʘʣʝʥʦʛʦ ʢʨʠʚʦʣʽʥʽʡʥʦʛʦ ʨʫʭʫ ʧʦ 

ʟʯʝʧʣʝʥʥʶ ʟʥʘʭʦʜʠʤʦ ʟ ʫʤʦʚʠ ʨʽʚʥʦʩʪʽ ʧʦʧʝʨʝʯʥʦʾ ʩʢʣʘʜʦʚʦʾ ʚʽʜʮʝʥʪʨʦʚʦʾ ʩʠʣʠ 

ʽʥʝʨʮʽʾ ʽ ʩʫʤʘʨʥʦʾ ʙʦʢʦʚʦʾ ʨʝʘʢʮʽʾ ʫʩʽʭ ʢʦʣʽʩ ʘʚʪʦʙʫʩʘ, ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʦ 

ʟʯʝʧʣʝʥʥʶ: 

 3,13ʢʨ yv Rj j=  (2.43) 

ʜʝ űy ï ʢʦʝʬʽʮʽʻʥʪ ʟʯʝʧʣʝʥʥʷ ʰʠʥ ʟ ʜʦʨʦʛʦʶ. 

ʄʘʢʩʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʚ ʧʦʚʦʨʦʪʽ ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʚʥʦʶ ʥʘʡʤʝʥʰʦʤʫ 

ʽʟ ʟʥʘʯʝʥʴ, ʦʪʨʠʤʘʥʠʭ ʟʘ ʬʦʨʤʫʣʘʤʠ (2.42) ʪʘ (2.43), ʧʨʦʪʝ ʥʝ ʙʽʣʴʰʘ, ʥʽʞ 

ʚʠʟʥʘʯʝʥʦ ʧʨʘʚʠʣʘʤʠ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ. 

ʏʘʩ ʛʘʣʴʤʫʚʘʥʥʷ. 

ʋʚʝʩʴ ʧʨʦʮʝʩ ʛʘʣʴʤʫʚʘʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʧôʷʪʠ ʧʦʩʣʽʜʦʚʠʭ ʝʪʘʧʽʚ [43]: 

ï ʧʝʨʽʦʜ ʚʽʜ ʤʦʤʝʥʪʫ, ʢʦʣʠ ʚʦʜʽʡ ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʛʘʣʴʤʫʚʘʥʥʷ, ʜʦ ʧʦʯʘʪʢʫ ʛʘʣʴʤʫʚʘʥʥʷ ʥʘʟʠʚʘʻʪʴʩʷ ʯʘʩʦʤ ʨʝʘʢʮʽʾ ʚʦʜʽʷ ʽ 

ʧʨʠʡʤʘʻʪʴʩʷ ʚ ʤʝʞʘʭ Űʨʚ = 0,2é1,5 ʩ; 

ï ʧʽʩʣʷ ʧʦʯʘʪʢʫ ʛʘʣʴʤʫʚʘʥʥʷ ʯʘʩ Űʟ, ʷʢʠʡ ʥʘʟʠʚʘʻʪʴʩʷ ʯʘʩʦʤ ʟʘʧʽʟʥʶʚʘʥʥʷ 

ʛʘʣʴʤʫʚʘʥʥʷ, ʚʠʪʨʘʯʘʻʪʴʩʷ ʥʘ ʧʝʨʝʤʽʱʝʥʥʷ ʝʣʝʤʝʥʪʽʚ ʛʘʣʴʤʽʚʥʦʛʦ ʧʨʠʚʦʜʫ ʥʘ 

ʚʝʣʠʯʠʥʫ ʟʘʟʦʨʽʚ, ʥʘʷʚʥʠʭ ʤʽʞ ʥʠʤʠ ʚ ʥʝʨʦʙʦʯʦʤʫ ʧʦʣʦʞʝʥʥʽ, ʥʘʨʦʩʪʘʥʥʷ ʪʠʩʢʫ 

ʨʽʜʠʥʠ ʘʙʦ ʧʦʚʽʪʨʷ ʚ ʪʨʫʙʦʧʨʦʚʦʜʘʭ ʽ ʨʦʙʦʯʠʭ ʘʧʘʨʘʪʘʭ ʛʽʜʨʘʚʣʽʯʥʦʛʦ ʘʙʦ 
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ʧʥʝʚʤʘʪʠʯʥʦʛʦ ʧʨʠʚʦʜʫ ʜʦ ʟʥʘʯʝʥʥʷ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʧʦʜʦʣʘʥʥʷ ʟʫʩʠʣʴ 

ʟʚʦʨʦʪʥʠʭ ʧʨʫʞʠʥ ʢʦʣʦʜʦʢ ʽ ʧʝʨʝʤʽʱʝʥʥʷ ʢʦʣʦʜʦʢ ʜʦ ʟʽʪʢʥʝʥʥʷ ʾʭ ʬʨʠʢʮʽʡʥʠʭ 

ʥʘʢʣʘʜʦʢ ʟ ʛʘʣʴʤʽʚʥʠʤʠ ʜʠʩʢʘʤʠ ʘʙʦ ʙʘʨʘʙʘʥʘʤʠ. ʏʘʩ Űʟ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʠʧʫ 

ʛʘʣʴʤʽʚʥʦʛʦ ʧʨʠʚʦʜʫ ʽ ʛʘʣʴʤʽʚʥʠʭ ʤʝʭʘʥʽʟʤʽʚ, ʘ ʪʘʢʦʞ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʛʘʣʴʤʽʚʥʦʾ ʩʠʩʪʝʤʠ. ʋ ʪʝʭʥʽʯʥʦ ʩʧʨʘʚʥʦ ʾʛʘʣʴʤʽʚʥʦʾ ʩʠʩʪʝʤʠ ʟ ʛʽʜʨʦʧʨʠʚʦʜʦʤ ʽ 

ʜʠʩʢʦʚʠʤʠ ʛʘʣʴʤʽʚʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ Űʟ = 0,05...0,07 ʩ, ʟ ʙʘʨʘʙʘʥʥʠʤʠ 

ʛʘʣʴʤʽʚʥʠʤʠ ʤʝʭʘʥʽʟʤʘʤʠ Űʟ = 0,15...0,20 ʩ, ʫ ʩʠʩʪʝʤʘʭ ʟ ʧʥʝʚʤʦʧʨʠʚʦʜʦʤ 

Űʟ = 0,2...0,4 ʩ [43]; 

ï ʟ ʤʦʤʝʥʪʫ ʟʽʪʢʥʝʥʥʷ ʬʨʠʢʮʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ ʛʘʣʴʤʽʚʥʠʭ ʤʝʭʘʥʽʟʤʽʚ 

ʩʧʦʚʽʣʴʥʝʥʥʷ ʟʙʽʣʴʰʫʶʪʴʩʷ ʚʽʜ ʥʫʣʷ ʜʦ ʟʥʘʯʝʥʥʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʩʪʘʣʦʤʫ 

ʟʥʘʯʝʥʥʶ ʩʠʣ, ʷʢʽ ʧʨʠʚʦʜʷʪʴ ʫ ʜʽʶ ʛʘʣʴʤʽʚʥʽ ʤʝʭʘʥʽʟʤʠ. ʏʘʩ Űʥ, ʱʦ ʚʠʪʨʘʯʘʻʪʴʩʷ 

ʥʘ ʮʝʡ ʧʨʦʮʝʩ, ʥʘʟʠʚʘʶʪʴ ʯʘʩʦʤ ʥʘʨʦʩʪʘʥʥʷ ʩʧʦʚʽʣʴʥʝʥʥʷ ʽ ʤʦʞʝ ʟʤʽʥʶʚʘʪʠʩʷ ʚ 

ʤʝʞʘʭ Űʥ = 0,05...2 ʩ. ɿʘʛʘʣʴʥʠʡ ʯʘʩ ʩʧʨʘʮʶʚʘʥʥʷ ʛʘʣʴʤʽʚʥʦʛʦ ʧʨʠʚʦʜʫ ʜʦʨʽʚʥʶʻ 

Űʩʧ = Űʟ + Űʥ; 

ï ʧʽʩʣʷ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʫʩʠʣʣʷ ʥʘ ʧʝʜʘʣʽ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ 

ʩʧʦʚʽʣʴʥʝʥʥʷ ʟʘʣʠʰʘʻʪʴʩʷ ʩʪʘʣʠʤ, ʪʦʤʫ ʯʘʩ Űʫʩʪ ʥʘʟʠʚʘʶʪʴ ʯʘʩʦʤ ʫʩʪʘʣʝʥʦʛʦ 

ʩʧʦʚʽʣʴʥʝʥʥʷ; 

ï ʯʘʩ Űʨ ʚʽʜ ʧʦʯʘʪʢʫ ʚʽʜʧʫʩʢʘʥʥʷ ʧʝʜʘʣʽ ʛʘʣʴʤ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʟʘʟʦʨʽʚ ʤʽʞ 

ʬʨʠʢʮʽʡʥʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʥʘʟʠʚʘʶʪʴ ʯʘʩʦʤ ʨʦʟʛʘʣʴʤʦʚʫʚʘʥʥʷ. ʇʨʠ ʨʦʟʨʘʭʫʥʢʘʭ 

ʧʘʨʘʤʝʪʨʽʚ ʧʨʦʮʝʩʫ ʛʘʣʴʤʫʚʘʥʥʷ ʜʘʥʠʡ ʧʝʨʽʦʜ ʥʝ ʚʨʘʭʦʚʫʻʪʴʩʷ, ʦʩʢʽʣʴʢʠ ʢʽʥʝʮʴ 

ʧʦʧʝʨʝʜʥʴʦʛʦ ʝʪʘʧʫ ʚʽʜʧʦʚʽʜʘʻ ʧʦʚʥʽʡ ʟʫʧʠʥʮʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ. 

ɻʘʣʴʤʽʚʥʠʡ ʰʣʷʭ ʟʘ ʯʘʩ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ [112]: 

 
2

( 0,5 )
2

ʛ ʨʚ ʟ ʥ

ʫʩʪ

v
S v

j
t t t= + + +  (2.44) 

ʜʝ jʫʩʪ ï ʫʩʪʘʣʝʥʝ ʩʧʦʚʽʣʴʥʝʥʥʷ, ʤ / ʩ2. 

ʋʩʪʘʣʝʥʝ ʩʧʦʚʽʣʴʥʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʟʘʣʝʞʥʽʩʪʶ [43]: 
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ʜʝ Pʛ ï ʛʘʣʴʤʽʚʥʘ ʩʠʣʘ, H. 
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ɿʘʛʘʣʴʥʠʡ ʯʘʩ ʛʘʣʴʤʫʚʘʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʚʽʜʥʦʰʝʥʥʷʤ: 

 ʛ
ʛ

ʫʩʪ

S

j
t=  (2.46) 

ɺʠʪʨʘʪʫ ʧʘʣʠʚʘ ʧʨʠ ʨʦʟʛʦʥʽ ʪʘ ʧʦʚʥʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʦʪʫʞʥʦʩʪʽ 

ʜʚʠʛʫʥʘ ʚʠʟʥʘʯʠʤʦ ʟʘ ʤʝʪʦʜʠʢʦʶ, ʥʘʚʝʜʝʥʦʶ ʚ ʨʦʙʦʪʽ [99]. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʧʨʠ ʨʦʟʛʦʥʽ ʘʚʪʦʙʫʩʘ, ʨʦʟʛʣʷʥʝʤʦ 

ʚʟʘʻʤʦʟʚ'ʷʟʦʢ ʪʨʴʦʭ ʧʘʨʘʤʝʪʨʽʚ: ʚʠʪʨʘʯʝʥʦʛʦ ʧʘʣʠʚʘ dQ ʟʘ ʯʘʩ dt ʧʨʠ ʟʤʽʥʽ 

ʰʚʠʜʢʦʩʪʽ ʥʘ dv. ʇʦʟʥʘʯʠʤʦ ʚʽʜʥʦʰʝʥʥʷ dQ / dv = qj  ̔  ʥʘʟʚʝʤʦ ʡʦʛʦ ʢʦʝʬʽʮʽʻʥʪʦʤ 

ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ. ʇʨʦʪʝ, dQ = Qocdt, ʜʝ Qoc ï ʩʝʢʫʥʜʥʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ. ʆʪʞʝ, 

qj = Qocdt / dv = Qoc / j. ʇʽʜʩʪʘʚʠʤʦ ʦʪʨʠʤʘʥʝ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʚʠʪʨʘʪʠ 

ʧʘʣʠʚʘ ʚ ʧʝʨʰʝ ʚʽʜʥʦʰʝʥʥʷ ʽ, ʨʦʟʜʽʣʠʚʰʠ ʟʤʽʥʥʽ, ʦʪʨʠʤʘʻʤʦ ʜʠʬʝʨʝʥʮʽʘʣʴʥʝ 

ʨʽʚʥʷʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ dQ = Qocdv / j. ɿʤʽʥʥʽ Qoc ʪʘ j,ʱʦ ʚʭʦʜʷʪʴ ʚ ʧʨʘʚʫ 

ʯʘʩʪʠʥʫ, ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʷʢ ʬʫʥʢʮʽʾ ʰʚʠʜʢʦʩʪʽ: 

 
2

oc Qc Qc QcQ a v b v c= + + (2.47) 
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ɼʦʙʫʪʦʢ Gaŭʦʙ ʥʘ ʜʨʫʛʠʡ ʽʥʪʝʛʨʘʣ ʻ ʰʣʷʭ Si, ʱʦ ʘʚʪʦʙʫʩ ʧʨʦʡʰʦʚ ʚ ʤʝʞʘʭ 

ʟʤʽʥʠ ʰʚʠʜʢʦʩʪʽ vʧévʢ, ʘ ʜʦʙʫʪʦʢ Gaŭʦʙ ʥʘ ʪʨʝʪʽʡ ʽʥʪʝʛʨʘʣ ï Ű̔. ʇʝʨʰʠʡ ʽʥʪʝʛʨʘʣ 

ʻ ʪʘʙʣʠʯʥʠʤ. ʇʽʩʣʷ ʚʽʜʧʦʚʽʜʥʠʭ ʧʝʨʝʪʚʦʨʝʥʴ ʬʦʨʤʫʣʘ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʥʘ ʜʽʣʷʥʮʽ 

ʟʽ ʟʤʽʥʥʦʶ ʰʚʠʜʢʽʩʪʶ ʚ ʜʽʘʧʘʟʦʥʽ vʧévʢ ʧʨʠʡʤʝ ʚʠʛʣʷʜ: 
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ʋ ʬʦʨʤʫʣʫ ʩʝʢʫʥʜʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ (2.47) ʪʘ ʚ ʬʦʨʤʫʣʫ (2.48) ʚʭʦʜʷʪʴ 

ʢʦʝʬʽʮʽʻʥʪʠ ʘʧʨʦʢʩʠʤʫʶʯʦʛʦ ʨʽʚʥʷʥʥʷ ʩʝʢʫʥʜʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ aQc, bQc cQc, ʷʢʽ 

ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ. 

ɺʠʭʽʜʥʦʶ ʻ ʛʨʘʬʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʠʪʦʤʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ gʝ ʚ 

ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʫʪʦʚʦʾ ʰʚʠʜʢʦʩʪʽ ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ ʜʚʠʛʫʥʘ ɤʝ, ʷʢʘ ʟʘʟʚʠʯʘʡ 

ʧʨʠʚʦʜʠʪʴʩʷ ʥʘ ʛʨʘʬʽʢʫ ʟʦʚʥʽʰʥʴʦʾ ʰʚʠʜʢʽʩʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʛʫʥʘ. 

ɼʘʣʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʬʦʨʤʫʣʠ Q0 = geNe / 1000 ʨʦʟʨʘʭʦʚʫʻʤʦ ʛʦʜʠʥʥʫ 

ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ Q0 ʧʨʠ ʧʝʚʥʽʡ ʢʫʪʦʚʽʡ ʰʚʠʜʢʦʩʪʽ ʚʘʣʫ ʜʚʠʛʫʥʘ. ɸʥʘʣʽʪʠʯʥʦ ʮʷ 

ʟʘʣʝʞʥʽʩʪʴ ʦʧʠʩʫʻʪʴʩʷ ʧʦʣʽʥʦʤʦʤ ʜʨʫʛʦʛʦ ʩʪʫʧʝʥʷ: 
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0 Q e Q e QQ a b cw w= + + (2.49) 

ʚ ʷʢʦʤʫ ʢʦʝʬʽʮʽʻʥʪʠ aQ, bQ ʽ cQ ʚʠʟʥʘʯʘʻʤʦ ʟʘ ʽʥʪʝʨʧʦʣʷʮʽʡʥʦʶ ʬʦʨʤʫʣʦʶ 

ʃʘʛʨʘʥʞʘ ʘʙʦ ʙʫʜʴ-ʷʢʠʤ ʽʥʰʠʤ ʚʽʜʦʤʠʤ ʤʝʪʦʜʦʤ. 
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=  ʧʝʨʝʚʦʜʠʤʦ ʨʽʚʥʷʥʥʷ (2.49) ʚ 

ʨʽʚʥʷʥʥʷ ʩʝʢʫʥʜʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ (2.47), ʫ ʷʢʦʛʦ ʢʦʝʬʽʮʽʻʥʪʠ ʨʽʚʥʽ: 
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ɺʠʪʨʘʪʫ ʧʘʣʠʚʘ ʧʨʠ ʯʘʩʪʢʦʚʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʦʪʫʞʥʦʩʪʽ ʚʠʟʥʘʯʠʤʦ ʟʘ 

ʤʝʪʦʜʠʢʦʶ, ʥʘʚʝʜʝʥʦʶ ʚ ʨʦʙʦʪʽ [102]. 

ɺʠʪʨʘʪʘ ʧʘʣʠʚʘ ʧʨʠ ʯʘʩʪʢʦʚʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʧʦʪʫʞʥʦʩʪʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘ 

ʦʩʥʦʚʽ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʜʚʠʛʫʥʘ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʚʩʪʘʥʦʚʠʪʠ ʟʥʘʯʝʥʥʷ ʛʦʜʠʥʥʦʾ 

ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʨʝʞʠʤʫ ʡʦʛʦ ʨʦʙʦʪʠ ï ʟʘ ʚʽʜʦʤʠʭ ʯʘʩʪʦʪʠ 

ʦʙʝʨʪʘʥʥʷ ʪʘ ʢʨʫʪʥʦʛʦ ʤʦʤʝʥʪʫ ʥʘ ʚʘʣʫ ʜʚʠʛʫʥʘ (ʘʙʦ ʢʦʝʬʽʮʽʻʥʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʦʪʫʞʥʦʩʪʽ ʜʚʠʛʫʥʘ). ʊʘʢʘ ʟʘʣʝʞʥʽʩʪʴ ʤʦʞʝ ʙʫʪʠ ʧʦʙʫʜʦʚʘʥʘ ʥʘ ʦʩʥʦʚʽ 

ʜʚʘʥʘʜʮʷʪʠ ʚʽʜʦʤʠʭ (ʦʧʦʨʥʠʭ) ʟʥʘʯʝʥʴ ʛʦʜʠʥʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʜʚʠʛʫʥʘ, 

ʚʠʤʽʨʷʥʠʭ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʜʚʠʛʫʥʘ ʟʘ ʇʨʘʚʠʣʦʤ ɭɽʂ ʆʆʅ ˉ 49 [101] ʚ 

ʫʤʦʚʘʭ ʚʠʧʨʦʙʫʚʘʣʴʥʦʛʦ ʮʠʢʣʫ ESC. ɼʘʥʠʡ ʚʠʧʨʦʙʫʚʘʣʴʥʠʡ ʮʠʢʣ ʩʢʣʘʜʘʶʪʴ 13 

ʨʝʞʠʤʽʚ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ, ʦʜʠʥ ʟ ʷʢʠʭ ï ʨʝʞʠʤ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ, ʨʝʰʪʘ 12 ʨʝʞʠʤʽʚ 

çʧʝʨʝʢʨʠʚʘʶʪʴè ʨʦʙʦʯʠʡ ʜʽʘʧʘʟʦʥ ʯʘʩʪʦʪ ʦʙʝʨʪʘʥʥʷ ʪʘ ʥʘʚʘʥʪʘʞʝʥʴ ʜʚʠʛʫʥʘ 

(ʧʣʦʱʠʥʘ s ʥʘ ʨʠʩʫʥʢʫ 2.8). ɺʠʪʨʘʪʫ ʧʘʣʠʚʘ ʚ ʨʝʞʠʤʽ ʭʦʣʦʩʪʦʛʦ ʭʦʜʫ ʚʠʟʥʘʯʠʤʦ 
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ʦʢʨʝʤʦ. ʆʧʦʨʥʽ ʟʥʘʯʝʥʥʷ ʛʦʜʠʥʥʠʭ ʚʠʪʨʘʪ ʧʘʣʠʚʘ, ʚʠʟʥʘʯʝʥʠʭ ʜʣʷ ʨʝʰʪʠ 12 

ʨʝʞʠʤʽʚ, ʬʦʨʤʫʶʪʴ ʧʦʚʝʨʭʥʶ sô (ʨʠʩʫʥʦʢ 2.8), ʷʢʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʦʯʦʢ, ʱʦ 

ʚʠʟʥʘʯʘʶʪʴ ʛʦʜʠʥʥʫ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ ʜʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ. 

ɸʥʘʣʽʪʠʯʥʘ ʽʥʪʝʨʧʨʝʪʘʮʽʷ ʟʘʟʥʘʯʝʥʦʾ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʨʦʟʚôʷʟʘʥʥʽ ʩʠʩʪʝʤʠ ʟ 12 ʫʤʦʚ [102]: 

G(nɸ,ʄ100A)= ɸG100, G(nɺ,ʄ50B)= ɺG50 , G(nɺ,ʄ75B)= ɺG75 , 

G(nɸ,ʄ50A)= ɸG50 , G(nɸ,ʄ75A)= ɸG75 , G(nɸ,ʄ25A)= ɸG25 , 

G(nɺ,ʄ100B)= ɺG100, G(nɺ,ʄ25B)= ɺG25, G(nʉ,ʄ100C)= ʉG100, 

G(nʉ,ʄ25C)= ʉG25, G(nʉ,ʄ75C)= ʉG75, G(nʉ,ʄ50C)= ʉG50 , 

ʜʝ G(ni, Mj) ï ʟʥʘʯʝʥʥʷ ʛʦʜʠʥʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, ʚʠʟʥʘʯʝʥʝ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʨʝʞʠʤʫ ʨʦʙʦʪʠ ʜʚʠʛʫʥʘ, ʷʢʠʡ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʯʘʩʪʦʪʦʶ ʦʙʝʨʪʘʥʥʷ ni ʪʘ ʢʨʫʪʥʠʤ ʤʦʤʝʥʪʦʤ ʄj, 

Y

XG  ï ʛʦʜʠʥʥʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ, ʚʠʤʽʨʷʥʘ ʧʨʠ ʚʠʧʨʦʙʫʚʘʥʥʷʭ ʜʚʠʛʫʥʘ ʚ 

ʨʝʞʠʤʽ ʮʠʢʣʫ ESC, ʟʘ ʷʢʦʛʦ ʚʩʪʘʥʦʚʣʝʥʽ ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ï ʍ, ʘ ʯʘʩʪʦʪʘ 

ʦʙʝʨʪʘʥʥʷ ï Y. 

ɻʦʜʠʥʥʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʜʚʦʚʠʤʽʨʥʦʶ ʬʫʥʢʮʽʻʶ ʚʠʜʫ: 

 G(n,ʄ)=ɸ(ʄ)Ān2+ɺ(ʄ)Ān+ʉ(ʄ), ʢʛ/ʛʦʜ. (2.51) 

 

ʈʠʩʫʥʦʢ 2.8 ï ɼʦ ʚʠʟʥʘʯʝʥʥʷ ʛʦʜʠʥʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ [102] 
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ʂʦʝʬʽʮʽʻʥʪʠ ɸ(ʄ), ɺ(ʄ), ʉ(ʄ) ʟʘʣʝʞʘʪʴ ʣʠʰʝ ʚʽʜ ʧʦʪʦʯʥʦʛʦ ʢʨʫʪʥʦʛʦ 

ʤʦʤʝʥʪʫ ʪʘ ʦʧʦʨʥʠʭ ʯʘʩʪʦʪ ʦʙʝʨʪʘʥʥʷ [102]: 

ɸ(ʄ) = ʂʘ1Āʍ1(ʄ) + ʂʘ2Āʍ2(ʄ) + ʂʘ3Āʍ3(ʄ), ʢʛĿʩ
2/ʛʦʜ, 

ɺ(ʄ) = ʂb1Āʍ1(ʄ) + ʂb2Āʍ2(ʄ) + ʂb3Āʍ3(ʄ), ʢʛĿʩ/ʛʦʜ, 

C(ʄ) = ʂc1Āʍ1(ʄ) + ʂc2Āʍ2(ʄ) + ʂc3Āʍ3(ʄ), ʢʛ/ʛʦʜ, 
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ʜʝ ʄ0 ï ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʥʘ ʚʘʣʫ ʜʚʠʛʫʥʘ ʚ ʨʝʞʠʤʽ ʧʦʚʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 
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ɼʣʷ ʜʠʟʝʣʷ, ʧʦʣʽʥʦʤʽʘʣʴʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʧʨʠ ʧʦʪʦʯʥʠʭ ʟʥʘʯʝʥʥʷʭ ʢʨʫʪʥʠʭ 

ʤʦʤʝʥʪʽʚ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ ʨʽʚʥʷʥʥʷʤʠ [102]: 
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ʌʘʢʪʠʯʥʦ, ʚʽʜʥʦʰʝʥʥʷ ʄ / ʄ0 ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʢʦʝʬʽʮʽʻʥʪ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʧʦʪʫʞʥʦʩʪʽ ʜʚʠʛʫʥʘ, ʷʢʠʡ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ ʬʦʨʤʫʣʦʶ [99]: 
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ɺʠʪʨʘʪʫ ʧʘʣʠʚʘ ʥʘ ʭʦʣʦʩʪʦʤʫ ʭʦʜʫ ʚʠʟʥʘʯʠʤʦ ʟʘ ʤʝʪʦʜʠʢʦʶ, ʥʘʚʝʜʝʥʦʶ 

ʚ ʨʦʙʦʪʽ [40]. 

ɺʠʪʨʘʪʫ ʧʘʣʠʚʘ ʥʘ ʭʦʣʦʩʪʦʤʫ ʭʦʜʫ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʙʦʨʦʪʥʦʾ 

ʝʢʦʥʦʤʽʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʟʥʘʯʝʥʥʷ ʛʦʜʠʥʥʦʾ 

ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ Q0, ʢʛ/ʛʦʜ, ʪʘ ʝʬʝʢʪʠʚʥʦʾ ʧʦʪʫʞʥʦʩʪʽ Nʝ ʜʚʠʛʫʥʘ, ʟʘʬʽʢʩʦʚʘʥʦʾ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʢʽʣʴʢʦʩʪʽ ʦʙʝʨʪʽʚ ne ʢʦʣʽʥʯʘʩʪʦʛʦ ʚʘʣʫ. ɼʣʷ ʢʦʞʥʦʛʦ ʽʟ ʟʥʘʯʝʥʴ ne 

ʙʫʜʝ ʦʙʯʠʩʣʝʥʦ ʨʷʜ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʪʨʘʪ ʧʘʣʠʚʘ q0 ʟʘ ʦʜʠʥ ʦʙʝʨʪ ʚʘʣʫ, 

ʨʦʟʨʘʭʦʚʘʥʠʭ ʷʢ ʚʽʜʥʦʰʝʥʥʷ Q0 ʜʦ ʢʽʣʴʢʦʩʪʽ ʦʙʝʨʪʽʚ ʚʘʣʫ ne, ʭʚ
-1: 

 0
0

16,7

e

Q
q

n
= , ʛ/ʦʙ (2.53) 
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ɺʽʜʧʦʚʽʜʥʠʡ ʜʦ ʟʥʘʯʝʥʥʷ q0 ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʜʚʠʛʫʥʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ 

Me = 1000Ne / ne, ʱʦ ʜʦʟʚʦʣʷʻ ʧʦʙʫʜʫʚʘʪʠ ʦʙʦʨʦʪʥʫ ʝʢʦʥʦʤʽʯʥʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢʫ. 

ɼʣʷ ʥʝʾ, ʟʘ ʥʘʩʣʽʜʢʘʤʠ ʤʘʪʝʤʘʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʽʟ 

ʚʠʧʨʦʙʫʚʘʥʴ ʨʽʟʥʠʭ ʤʦʜʝʣʝʡ ʜʚʠʛʫʥʽʚ, ʚʩʪʘʥʦʚʣʝʥʘ ʪʘʢʘ ʝʤʧʽʨʠʯʥʘ 

ʟʘʣʝʞʥʽʩʪʴ [40]: 

 0 0x eq q Mn= +  (2.54) 

ʜʝ qox ï ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʧʨʠ ʭʦʣʦʩʪʦʤʫ ʭʦʜʽ ʜʚʠʛʫʥʘ, ʛ/ʦʙ; 

ʄʝ ï ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ ʥʘ ʚʘʣʫ, ʢʅʤ; 

ɜ ï ʝʤʧʽʨʠʯʥʠʡ ʢʦʝʬʽʮʽʻʥʪ. 

ɿʥʘʯʝʥʥʷ qox ʪʘ ɜ ʦʪʨʠʤʫʻʤʦ ʰʣʷʭʦʤ ʘʧʨʦʢʩʠʤʘʮʽʾ ʦʙʦʨʦʪʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ q0(Me) ʣʽʥʽʡʥʠʤ ʨʽʚʥʷʥʥʷʤ. 

ʉʝʢʫʥʜʥʫ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ ʥʘ ʭʦʣʦʩʪʦʤʫ ʭʦʜʽ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ 

ʬʦʨʤʫʣʦʶ, ʢʛ/ʩ: 

 0

60 1000

x x
cx

q n
Q =

Ö
 (2.55) 

ʜʝ nx ï ʢʽʣʴʢʽʩʪʴ ʦʙʝʨʪʽʚ ʚʘʣʫ ʜʚʠʛʫʥʘ ʥʘ ʭʦʣʦʩʪʦʤʫ ʭʦʜʫ, ʭʚ-1. 

ɺʠʪʨʘʪʘ ʧʘʣʠʚʘ ʧʨʠ ʨʦʙʦʪʽ ʥʘ ʭʦʣʦʩʪʦʤʫ ʭʦʜʫ ʟʘ ʧʝʚʥʠʡ ʯʘʩ, ʢʛ: 

 Qxx = QcxĿtxx (2.56) 

ʜʝ txx ï ʯʘʩ, ʷʢʠʡ ʜʚʠʛʫʥ ʧʨʘʮʶʻ ʥʘ ʭʦʣʦʩʪʦʤʫ ʭʦʜʫ, ʩ. 

ɺʠʪʨʘʪʫ ʧʘʣʠʚʘ ʧʨʠ ʚʠʙʽʛʫ ʪʘ ʛʘʣʴʤʫʚʘʥʥʽ ʙʫʜʝʤʦ ʚʠʟʥʘʯʘʪʠ ʚʠʭʦʜʷʯʠ ʟ 

ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʧʽʩʣʷ ʥʘʙʦʨʫ ʰʚʠʜʢʦʩʪʽ ʘʚʪʦʙʫʩ ʧʝʨʝʭʦʜʠʪʴ ʚ ʨʝʞʠʤ ʚʠʙʽʛʫ ʽ 

ʛʘʣʴʤʫʻ ʨʦʙʦʯʦʶ ʛʘʣʴʤʽʚʥʦʶ ʩʠʩʪʝʤʦʶ ʧʝʨʝʜ ʟʫʧʠʥʢʘʤʠ. ɺʠʙʽʛ ʪʘ ʛʘʣʴʤʫʚʘʥʥʷ 

ʫʤʦʚʥʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʟ ʚʽʜôʻʜʥʘʥʠʤ ʜʚʠʛʫʥʦʤ, ʪʦʤʫ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʥʘ ʮʠʭ 

ʨʝʞʠʤʘʭ ʙʫʜʝ ʨʦʟʨʘʭʦʚʫʚʘʪʠʩʴ ʟʘ ʪʦʶ ʩʘʤʦʶ ʤʝʪʦʜʠʢʦʶ, ʱʦ ʽ ʧʨʠ ʭʦʣʦʩʪʦʤʫ ʭʦʜʽ. 

ɹʘʟʦʚʘ ʣʽʥʽʡʥʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʘʚʪʦʙʫʩʦʤ ʥʘ ʧʝʚʥʦʤʫ ʤʘʨʰʨʫʪʽ ʙʫʜʝ 

ʚʠʟʥʘʯʘʪʠʩʷ ʷʢ ʩʫʤʘ ʚʠʪʨʘʪ ʧʘʣʠʚʘ ʥʘ i-ʤʫ ʨʝʞʠʤʽ ʨʫʭʫ. ʌʘʢʪʠʯʥʽ ʨʝʞʠʤʠ ʨʫʭʫ 

ʥʘ ʟʘʜʘʥʦʤʫ ʤʘʨʰʨʫʪʽ ʤʦʞʥʘ ʦʪʨʠʤʘʣʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ ʰʣʷʭʦʤ. 

ɹʘʟʦʚʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʘʚʪʦʙʫʩʦʤ ʧʝʚʥʦʛʦ ʧʝʨʽʦʜʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘ ʧʝʚʥʦʾ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʱʦ ʝʢʩʧʣʫʘʪʫʻʪʴʩʷ ʥʘ ʟʘʜʘʥʦʤʫ 

ʤʘʨʰʨʫʪʽ ʙʫʜʝ ʚʠʟʥʘʯʘʪʠʩʷ ʷʢ ʜʦʙʫʪʦʢ ʣʽʥʽʡʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʪʘ ʢʦʨʠʛʫʶʯʠʭ 

ʢʦʝʬʽʮʽʻʥʪʽʚ kt ʪʘ kT. 
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ɺʠʩʥʦʚʢʠ ʟʘ ʨʦʟʜʽʣʦʤ 2 

 

1. ʇʨʦʘʥʘʣʽʟʦʚʘʥʦ ʢʽʣʴʢʽʩʥʠʡ ʪʘ ʷʢʽʩʥʠʡ ʩʢʣʘʜ ʧʘʨʢʫ ʘʚʪʦʙʫʩʽʚ 

ʂʇ çʂʠʾʚʧʘʩʪʨʘʥʩè ʪʘ ʦʙˇʨʫʥʪʦʚʘʥʦ ʨʽʰʝʥʥʷ ʦʙʨʘʪʠ ʘʚʪʦʙʫʩʠ ʤʦʜʝʣʽ ʄɸɿ 

203.065 ʪʘ ʄɸɿ 203.069 ʚ ʷʢʦʩʪʽ ʦʙôʻʢʪʘ ʜʦʩʣʽʜʞʝʥʥʷ. 

2. ʆʙˇʨʫʥʪʦʚʘʥʦ ʚʟʘʻʤʦʟʚôʷʟʦʢ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʟʽ ʟʤʽʥʘʤʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʪʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʢʘʨʪʠ ʐʫʭʘʨʪʘ ʚ 

ʷʢʦʩʪʽ ʽʥʩʪʨʫʤʝʥʪʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʱʦʜʦ ʟʤʽʥʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʘʚʪʦʙʫʩʘ ʟʘ 

ʧʦʢʘʟʥʠʢʦʤ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚ ʣ/100 ʢʤ. 

3. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠʢʫ ʚʠʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚ ʣ/100 ʢʤ ̫ʢ ʙʘʟʦʚʦʛʦ 

ʢʨʠʪʝʨʽʶ ʜʣʷ ʦʮʽʥʢʠ ʟʤʽʥ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʤʽʩʴʢʠʭ ʘʪʦʙʫʩʽʚ. 

4. ʋʜʦʩʢʦʥʘʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʦʮʽʥʢʠ ʝʢʩʧʣʫʘʪʘʮʽʡʥʠʭ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ 

ʤʽʩʴʢʠʤʠ ʘʚʪʦʙʫʩʘʤʠ ʧʨʠ ʨʫʩʽ ʥʘ ʟʘʜʘʥʦʤʫ ʤʘʨʰʨʫʪʽ h ʣʷʭʦʤ ʫʨʘʭʫʚʘʥʥʷ ʚʧʣʠʚʫ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʟʤʽʥ ʫ ʪʝʭʥʽʯʥʦʤʫ ʩʪʘʥʽ ʚ ʥʘʩʣʽʜʦʢ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ. 

5. ɼʣʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʘʣʠʚʥʦʾ ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʤʽʩʴʢʠʭ 

ʘʚʪʦʙʫʩʽʚ ʯʘʩʪʠʥʫ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʤʦʞʣʠʚʦ ʦʪʨʠʤʘʪʠ ʣʠʰʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤ 

ʰʣʷʭʦʤ. 
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ʈʆɿɼɯʃ 3 

ʄɽʊɸ, ʆɹôɭʂʊ, ʄɽʊʆɼʀʂɸ ʊɸ ʈɽɿʋʃʔʊɸʊʀ 

ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅʆɻʆ ɼʆʉʃɯɼɾɽʅʅʗ 

 

 

3.1. ʄʝʪʘ ʽ ʟʘʜʘʯʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥ ̫

 

ʄʝʪʦʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥ ̫ ʻ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʫ 

ʤʽʞ ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ ʪʘ ʚʠʪʨʘʪʦʶ ʧʘʣʠʚʘ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʄɸɿ 203.065 ʪʘ 

ʄɸɿ 203.069 ʫ ʚʠʟʥʘʯʝʥʠʭ ʫʤʦʚʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʚʠʨʽʰʫʚʘʣʠʩʴ ʪʘʢʽ ʟʘʜʘʯʽ: 

1. ɺʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʘʨʰʨʫʪʽʚ ʨʫʭʫ ʘʚʪʦʙʫʩʽʚ. 

2. ɿʙʽʨ ʪʘ ʦʙʨʦʙʢʘ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʱʦʜʦ ʜʠʥʘʤʽʢʠ ʟʤʽʥʠ ʧʦʛʦʜʥʠʭ ʫʤʦʚ 

ʚʧʨʦʜʦʚʞ ʨʦʢʫ. 

3. ɿʙʽʨ ʪʘ ʦʙʨʦʙʢʘ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʱʦʜʦ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʘʚʪʦʙʫʩʽʚ ʄɸɿ 

203.065 ʪʘ ʄɸɿ 203.069, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚ ʧʨʦʮʝʩʽ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

4. ɿʙʽʨ ʪʘ ʦʙʨʦʙʢʘ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʧʨʦ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ 

ʘʚʪʦʙʫʩʽʚ ʄɸɿ 203.065 ʪʘ ʄɸɿ 203.069. 

5. ɺʩʪʘʥʦʚʣʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʝʢʩʧʣʫʘʪʘʮʽʡʥʦʶ ʚʠʪʨʘʪʦʶ ʧʘʣʠʚʘ, 

ʫʤʦʚʘʤʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ ʘʚʪʦʙʫʩʽʚ ʄɸɿ 203.065 ʪʘ ʄɸɿ 203.069. 

6. ʆʪʨʠʤʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʦʢʘʟʥʠʢʽʚ ʧʘʣʠʚʥʦʾ 

ʝʢʦʥʦʤʽʯʥʦʩʪʽ ʥʘ ʤʘʪʝʤʘʪʠʯʥʽʡ ʤʦʜʝʣʽ ʨʫʭʫ ʘʚʪʦʙʫʩʘ ʟʘ ʬʘʢʪʠʯʥʠʤʠ 

ʰʚʠʜʢʽʩʥʠʤʠ ʨʝʞʠʤʘʤʠ ʤʽʩʴʢʠʭ ʧʘʩʘʞʠʨʩʴʢʠʭ ʧʝʨʝʚʝʟʝʥʴ ʤʽʩʪʘ ʂʠʻʚʘ. 

 

3.2. ʇʨʦʛʨʘʤʘ ʪʘ ʦʙôʻʢʪ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʢʣʶʯʘʣʠ: 

1. ɺʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʤʘʨʰʨʫʪʽʚ ʤ. ʂʠʻʚʘ, ʥʘ ʷʢʠʭ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ 

ʘʚʪʦʙʫʩʠ ʄɸɿ 203.065 ʪʘ ʄɸɿ 203.069. 
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2. ɿʙʽʨ ʪʘ ʦʙʨʦʙʢʫ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʱʦʜʦ ʜʠʥʘʤʽʢʠ ʟʤʽʥʠ ʘʪʤʦʩʬʝʨʥʦʛʦ 

ʪʠʩʢʫ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʚ ʤ. ʂʠʚ̒̔ ʚ ʧʝʨʽʦʜ ʟ 1.01.2017 

ʧʦ 31.06.2018. 

3. ɿʙʽʨ ʪʘ ʦʙʨʦʙʢʫ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʱʦʜʦ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʘʚʪʦʙʫʩʽʚ ʄɸɿ 

203.065 ʪʘ ʄɸɿ 203.069, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚ ʧʨʦʮʝʩʽ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚ ʧʝʨʽʦʜ ʟ 

1.01.2018 ʧʦ 31.06.2018. 

4. ɿʙʽʨ ʪʘ ʦʙʨʦʙʢʫ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʧʨʦ ʝʢʩʧʣʫʘʪʘʮʽʡʥʫ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ 

ʘʚʪʦʙʫʩʽʚ ʄɸɿ 203.065, ʦʙʣʘʜʥʘʥʠʭ ʜʠʟʝʣʝʤ Daimler OM 906 hLa EURO 3 ʟ 

ʛʽʜʨʦʤʝʭʘʥʽʯʥʦʶ ʪʨʘʥʩʤʽʩʽʻʶ Voith Diwa D 851.3E ʪʘ ʄɸɿ 203.069, ʦʙʣʘʜʥʘʥʠʭ 

ʜʠʟʝʣʝʤ Daimler OM 906 hLa EURO 5 ʟ ʛʽʜʨʦʤʝʭʘʥʽʯʥʦʶ ʪʨʘʥʩʤʽʩʽʻʶ ZF 6HP 

502C, ʦʪʨʠʤʘʥʠʭ ʟ ʩʠʩʪʝʤʠ çɸʚʪʦʤʘʪʠʟʦʚʘʥʘ ʩʠʩʪʝʤʘ ʦʙʣʽʢʫ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʨʦʙʦʪʠè ɸʚʪʦʙʫʩʥʦʛʦ ʧʘʨʢʫ ˉ2 ʤ. ʂʠʾʚ. 

5. ɺʠʟʥʘʯʝʥʥʷ ʬʘʢʪʠʯʥʠʭ ʰʚʠʜʢʽʩʥʠʭ ʨʝʞʠʤʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʪʦʙʫʩʽʚ 

ʄɸɿ 203.065 ʪʘ ʄɸɿ 203.069 ʥʘ ʤʘʨʰʨʫʪʘʭ ʤ. ʂʠʚ̒ʘ. 

ʆʙôʻʢʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ 41 ʘʚʪʦʙʫʩ ʄɸɿ 203.065, 

2011é2012 ʨʦʢʽʚ ʚʠʧʫʩʢʫ, (ʨʠʩ. 3.1) ʟ ʩʝʨʽʡʥʠʤ ʨʷʜʥʠʤ ʰʝʩʪʠʮʠʣʽʥʜʨʦʚʠʤ 

ʜʚʠʛʫʥʦʤ Daimler OM 906 hLa EURO 3, ʟ ʨʽʜʠʥʥʦʶ ʩʠʩʪʝʤʦʶ ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ 

ʛʽʜʨʦʤʝʭʘʥʽʯʥʦʶ ʪʨʘʥʩʤʽʩʽʻʶ Voith Diwa D 851.3E ʪʘ 26 ʘʚʪʦʙʫʩʽʚ ʄɸɿ 203.069, 

2017é2018 ʨʦʢʽʚ ʚʠʧʫʩʢʫ, (ʨʠʩ. 3.2) ʟ ʩʝʨʽʡʥʠʤ ʨʷʜʥʠʤ ʰʝʩʪʠʮʠʣʽʥʜʨʦʚʠʤ 

ʜʚʠʛʫʥʦʤ Daimler OM 906 hLa EURO 5, ʨʽʜʠʥʥʦʶ ʩʠʩʪʝʤʦʶ ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ 

ʛʽʜʨʦʤʝʭʘʥʽʯʥʦʶ ʪʨʘʥʩʤʽʩʽʻʶ ZF 6HP 502C. 

 

ʈʠʩʫʥʦʢ 3.1 ï ɸʚʪʦʙʫʩ ʄɸɿ 203.065, ʙʦʨʪʦʚʠʡ ʥʦʤʝʨ 1743 
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ʈʠʩʫʥʦʢ 3.2 ï ɸʚʪʦʙʫʩ ʄɸɿ 203.069, ʙʦʨʪʦʚʠʡ ʥʦʤʝʨ 8205 

 

ʋ ʪʘʙʣʠʮʽ 3.1 ʥʘʚʝʜʝʥʽ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʚʪʦʙʫʩʽʚ. 

ʊʘʙʣʠʮʷ 3.1 ï ʊʝʭʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʘʚʪʦʙʫʩʽʚ ʄɸɿ 203.065 ʪʘ ʄɸɿ 

203.069 

ʇʘʨʘʤʝʪʨ 
ɿʥʘʯʝʥʥʷ 

ʄɸɿ 203.065 ʄɸɿ 203.069 

1 2 3 

ɻʘʙʘʨʠʪʠ ʪʘ ʨʦʟʤʽʨʠ:   

ɼʦʚʞʠʥʘ, ʤʤ 11980 

ʐʠʨʠʥʘ, ʤʤ 2550 

ɺʠʩʦʪʘ 2774 

ʂʦʣʽʩʥʘ ʙʘʟʘ, ʤʤ 5900 

ʂʦʣʝʩʘ, (ʰʠʥʠ) 275/70R22,5 

ʅʦʤʽʥʘʣʴʥʠʡ ʪʠʩʢ ʚ ʰʠʥʘʭ, 

ʄʇʘ (ʙʘʨ) 
0,9Ñ0,025 (9Ñ0,25) 

ɼʦʨʦʞʥʽʡ ʧʨʦʩʚʽʪ, ʤʤ  120 

ʅʦʤʽʥʘʣʴʥʘ ʧʘʩʘʞʠʨʦʤʽʩʪʢʽʩʪʴ 

(ʤʽʩʮʴ ʜʣʷ ʩʠʜʽʥʥʷ), ʯʦʣ. 
105 (26) 

ʇʦʚʥʘ ʤʘʩʘ, ʢʛ 18000 
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ʉʧʦʨʷʜʞʝʥʘ ʤʘʩʘ, ʢʛ 10860 

ʄʘʢʩʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ, 

ʢʤ/ʛʦʜ 
105 

ʄʘʢʩʠʤʘʣʴʥʠʡ ʢʫʪ ʧʽʜʡʦʤʫ, % 

ʥʝ ʤʝʥʰʝ 
25 

ɼʚʠʛʫʥ Daimler OM 906 hLa 

EURO 3 

Daimler OM 906 hLa 

EURO 5 

ʆʧʠʩ ʈʷʜʥʠʡ, 6-ʠʮʠʣʽʥʜʨʦʚʠʡ, 4-ʠʪʘʢʪʥʠʡ 

ʜʠʟʝʣʴ ʩ ʨʽʜʠʥʥʠʤ ʦʭʦʣʦʜʞʝʥʥʷʤ, ʟ 

ʪʫʨʙʦʥʘʜʜʫʚʦʤ ʽ ʦʭʦʣʦʜʞʫʚʘʯʝʤ 

ʥʘʜʜʫʚʦʯʥʦʛʦ ʧʦʚʽʪʨʷ, ʟ ʙʝʟʧʦʩʝʨʝʜʥʽʤ 

ʚʧʦʨʩʢʫʚʘʥʥʷʤ ʧʘʣʠʚʘ. 

ʈʦʙʦʯʠʡ ʦʙôʻʤ, ʣ 6,37 

ɼʽʘʤʝʪʨ / ʭʽʜ ʧʦʨʰʥʷ, ʤʤ 102 / 130 

ʉʪʫʧʽʥʴ ʩʪʠʩʢʫ 16,5 

ʇʦʪʫʞʥʽʩʪʴ, ʢʚʪ (ʢ.ʩ.) / ʭʚ-1 170 (231) / 2200 210 (285) / 2200 

ʄʘʢʩʠʤʘʣʴʥʠʡ ʢʨʫʪʥʠʡ 

ʤʦʤʝʥʪ, ʅ*ʤ / ʭʚ-1 
810 / 1200-1600 1120 / 1200-1600 

ʇʘʣʠʚʦ ʜʠʟʝʣʴʥʝ ʧʘʣʠʚʦ 

ʂʦʨʦʙʢʘ ʧʝʨʝʜʘʯ ʘʚʪʦʤʘʪʠʯʥʘ, ʟ 

ʛʠʜʨʦʪʨʘʥʩʬʦʨʤʘ-

ʪʦʨʦʤ ʽ ʛʘʣʴʤʦʤ-

ʩʧʦʚʽʣʴʥʶʚʘʯʝʤ, 

ʪʨʠʩʪʫʧʝʥʝʚʘ 

ʘʚʪʦʤʘʪʠʯʥʘ, ʟ 

ʛʠʜʨʦʪʨʘʥʩʬʦʨ-

ʤʘʪʦʨʦʤ ʽ ʛʘʣʴʤʦʤ-

ʩʧʦʚʽʣʴʥʶʚʘʯʝʤ, 

ʰʝʩʪʠʩʪʫʧʝʥʝʚʘ 

ʄʦʜʝʣʴ Voith Diwa D 851.3E ZF 6HP-504C 

ʇʝʨʝʜʘʪʦʯʥʽ ʯʠʩʣʘ   

ɯ ʧʝʨʝʜʘʯʘ 5,30õ6,10 3,43 

ɯɯ ʧʝʨʝʜʘʯʘ 1,36õ1,43 2,01 

ɯɯɯ ʧʝʨʝʜʘʯʘ 1,00 1,42 

ɯV ʧʝʨʝʜʘʯʘ - 1,0 

V ʧʝʨʝʜʘʯʘ - 0,83 

Vɯ ʧʝʨʝʜʘʯʘ - 0,59 

ɿʘʜʥʽʡ ʭʽʜ 3,66õ5,50 4,84 
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ʇʝʨʝʜʥʷ ʧʽʜʚʽʩʢʘ ɿʘʣʝʞʥʘ, ʧʥʝʚʤʘʪʠʯʥʘ, ʜʚʦʙʘʣʦʥʥʘ, ʟ 

2-ʤʘ ʘʤʦʨʪʠʟʘʪʦʨʘʤʠ, ʟ ʦʜʥʠʤ ʨʝʛʫʣʷʪʦʨʦʤ 

ʧʦʣʦʞʝʥʥʷ ʢʫʟʦʚʘ 

ɿʘʜʥʷ ʧʽʜʚʽʩʢʘ ɿʘʣʝʞʥʘ, ʧʥʝʚʤʘʪʠʯʥʘ, ʯʦʪʠʨʴʦʭʙʘʣʦʥʥʘ, ʟ 

ʜʚʦʤʘ ʨʝʛʫʣʷʪʦʨʘʤʠ ʧʦʣʦʞʝʥʥʷ ʢʫʟʦʚʘ 

ɻʦʣʦʚʥʘ ʧʝʨʝʜʘʯʘ ʢʦʥʽʯʥʘ, ʛ̔ʧʦʾʜʥʦʛʦ ʪʠʧʫ 

ʧʝʨʝʜʘʪʦʯʥʝ ʯʠʩʣʦ 5,83 6,2 

ɻʘʣʴʤʽʚʥʘ ʩʠʩʪʝʤʘ ʇʥʝʚʤʘʪʠʯʥʠʡ, ʟ ʘʚʪʦʤʘʪʠʯʥʠʤ 

ʨʝʛʫʣʶʚʘʥʥʷʤ ʟʘʟʦʨʽʚ ʤʽʞ ʢʦʣʦʜʢʘʤʠ ʽ 

ʙʘʨʘʙʘʥʘʤʠ, ʟ ABS ʽ ASR 

ʇʝʨʝʜʥʽ ʛʘʣʴʤʘ ɼʠʩʢʦʚʽ 

ɿʘʜʥʽ ʛʘʣʴʤʘ ɹʘʨʘʙʘʥʥʽ 

ɼʦʧʦʤʽʞʥʘ ʛʘʣʴʤʽʚʥʘ ʩʠʩʪʝʤʘ ɻʽʜʨʘʚʣʽʯʥʝ ʛʘʣʴʤʦ-ʩʧʦʚʽʣʴʥʶʚʘʯ 

ʈʫʣʴʦʚʝ ʢʝʨʫʚʘʥʥʷ ɯʥʪʝʛʨʘʣʴʥʦʛʦ ʪʠʧʫ ʟ ʛʽʜʨʘʚʣʽʯʥʠʤ 

ʧʽʜʩʠʣʝʥʥʷʤ 

ʆʙôʻʤ ʧʘʣʠʚʥʦʛʦ ʙʘʢʘ, ʣ 220 

ɽʢʩʧʣʫʘʪʘʮʽʡʥʽ ʧʦʢʘʟʥʠʢʠ   

ʏʘʩ ʨʦʟʛʦʥʫ ʜʦ 60 ʢʤ/ʛʦʜ, ʩ 38 30 

ɺʠʪʨʘʪʘ ʧʘʣʠʚʘ ʧʨʠ 

60 ʢʤ/ʛʦʜ, ʣ/100 ʢʤ 
27 

 

ʋʩʽ ʜʦʩʣʽʜʞʫʚʘʥʽ ʘʚʪʦʙʫʩʠ ʙʫʣʦ ʦʙôʻʜʥʘʥʦ ʚ ʛʨʫʧʠ, ʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʜʦ 

ʧʦʯʘʪʢʫ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʈʦʟʧʦʜʽʣ ʘʚʪʦʙʫʩʽʚ ʧʦ ʛʨʫʧʘʤ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 3.2. 

ʊʘʙʣʠʮʷ 3.2 ï ʈʦʟʧʦʜʽʣ ʘʚʪʦʙʫʩʽʚ ʧʦ ʜʦʩʣʽʜʥʠʤ ʛʨʫʧʘʤ 

ɹʦʨʪ. 

ʥʦʤʝʨ 
ʄʦʜʝʣʴ 

ʇʦʯʘʪʦʢ 

ʝʢʩʧʣʫʘʪʘʮʽʾ 

ɹʦʨʪ. 

ʥʦʤʝʨ 
ʄʦʜʝʣʴ 

ʇʦʯʘʪʦʢ 

ʝʢʩʧʣʫʘʪʘʮʽʾ 

ɻʨʫʧʘ 1 ɻʨʫʧʘ 3 

7273 ʄɸɿ-203.065 ʃʠʩʪʦʧʘʜ 2011 1743 ʄɸɿ-203.065 ʏʝʨʚʝʥʴ 2012 

7274 ʄɸɿ-203.065 ʃʠʩʪʦʧʘʜ 2011 1744 ʄɸɿ-203.065 ʏʝʨʚʝʥʴ 2012 

7275 ʄɸɿ-203.065 ʃʠʩʪʦʧʘʜ 2011 1745 ʄɸɿ-203.065 ʏʝʨʚʝʥʴ 2012 

7159 ʄɸɿ-203.065 ɻʨʫʜʝʥʴ 2011 1746 ʄɸɿ-203.065 ʏʝʨʚʝʥʴ 2012 

7160 ʄɸɿ-203.065 ɻʨʫʜʝʥʴ 2011 1747 ʄɸɿ-203.065 ʏʝʨʚʝʥʴ 2012 

7276 ʄɸɿ-203.065 ʉʽʯʝʥʴ 2012 1748 ʄɸɿ-203.065 ʏʝʨʚʝʥʴ 2012 
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7277 ʄɸɿ-203.065 ʉʽʯʝʥʴ 2012 1749 ʄɸɿ-203.065 ʏʝʨʚʝʥʴ 2012 

7163 ʄɸɿ-203.065 ʃʶʪʠʡ 2012 7296 ʄɸɿ-203.065 ɻʨʫʜʝʥʴ 2012 

7167 ʄɸɿ-203.065 ʃʶʪʠʡ 2012 7297 ʄɸɿ-203.065 ɻʨʫʜʝʥʴ 2012 

7278 ʄɸɿ-203.065 ʃʶʪʠʡ 2012 ɻʨʫʧʘ 4 

7279 ʄɸɿ-203.065 ʃʶʪʠʡ 2012 8201 ʄɸɿ-203.069 ʃʶʪʠʡ 2017 

7280 ʄɸɿ-203.065 ʃʶʪʠʡ 2012 8202 ʄɸɿ-203.069 ʃʶʪʠʡ 2017 

7281 ʄɸɿ-203.065 ʃʶʪʠʡ 2012 8204 ʄɸɿ-203.069 ʃʶʪʠʡ 2017 

7282 ʄɸɿ-203.065 ʃʶʪʠʡ 2012 8205 ʄɸɿ-203.069 ʃʶʪʠʡ 2017 

7283 ʄɸɿ-203.065 ʃʶʪʠʡ 2012 8206 ʄɸɿ-203.069 ʃʶʪʠʡ 2017 

7284 ʄɸɿ-203.065 ʃʶʪʠʡ 2012 8207 ʄɸɿ-203.069 ʃʶʪʠʡ 2017 

7285 ʄɸɿ-203.065 ʃʶʪʠʡ 2012 8208 ʄɸɿ-203.069 ʃʶʪʠʡ 2017 

ɻʨʫʧʘ 2 8209 ʄɸɿ-203.069 ʃʶʪʠʡ 2017 

1738 ʄɸɿ-203.065 ɹʝʨʝʟʝʥʴ 2012 ɻʨʫʧʘ 5 

1739 ʄɸɿ-203.065 ɹʝʨʝʟʝʥʴ 2012 8211 ʄɸɿ-203.069 ɺʝʨʝʩʝʥʴ 2017 

1740 ʄɸɿ-203.065 ɹʝʨʝʟʝʥʴ 2012 8212 ʄɸɿ-203.069 ɺʝʨʝʩʝʥʴ 2017 

1741 ʄɸɿ-203.065 ɹʝʨʝʟʝʥʴ 2012 8213 ʄɸɿ-203.069 ɺʝʨʝʩʝʥʴ 2017 

1742 ʄɸɿ-203.065 ɹʝʨʝʟʝʥʴ 2012 8214 ʄɸɿ-203.069 ɺʝʨʝʩʝʥʴ 2017 

7286 ʄɸɿ-203.065 ɹʝʨʝʟʝʥʴ 2012 8215 ʄɸɿ-203.069 ɺʝʨʝʩʝʥʴ 2017 

7287 ʄɸɿ-203.065 ɹʝʨʝʟʝʥʴ 2012 8216 ʄɸɿ-203.069 ɾʦʚʪʝʥʴ 2017 

7288 ʄɸɿ-203.065 ɹʝʨʝʟʝʥʴ 2012 8217 ʄɸɿ-203.069 ɾʦʚʪʝʥʴ 2017 

7289 ʄɸɿ-203.065 ɹʝʨʝʟʝʥʴ 2012 8218 ʄɸɿ-203.069 ɾʦʚʪʝʥʴ 2017 

7290 ʄɸɿ-203.065 ɹʝʨʝʟʝʥʴ 2012 8219 ʄɸɿ-203.069 ɾʦʚʪʝʥʴ 2017 

7176 ʄɸɿ-203.065 ʂʚʽʪʝʥʴ 2012 8220 ʄɸɿ-203.069 ɾʦʚʪʝʥʴ 2017 

7291 ʄɸɿ-203.065 ʂʚʽʪʝʥʴ 2012 ɻʨʫʧʘ 6 

7292 ʄɸɿ-203.065 ʂʚʽʪʝʥʴ 2012 8221 ʄɸɿ-203.069 ʉʽʯʝʥʴ 2018 

7294 ʄɸɿ-203.065 ʂʚʽʪʝʥʴ 2012 8222 ʄɸɿ-203.069 ʉʽʯʝʥʴ 2018 

7295 ʄɸɿ-203.065 ʂʚʽʪʝʥʴ 2012 8223 ʄɸɿ-203.069 ʉʽʯʝʥʴ 2018 

   8224 ʄɸɿ-203.069 ʉʽʯʝʥʴ 2018 

   8225 ʄɸɿ-203.069 ʉʽʯʝʥʴ 2018 

   8226 ʄɸɿ-203.069 ʉʽʯʝʥʴ 2018 

   8227 ʄɸɿ-203.069 ʉʽʯʝʥʴ 2018 

   8228 ʄɸɿ-203.069 ʉʽʯʝʥʴ 2018 
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ɿʙʽʨ ʜʘʥʠʭ ʧʨʦ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ ʧʨʦʚʦʜʠʚʩʷ ʚ ʧʝʨʽʦʜ ʟ 1.01.2017 ʧʦ 

31.06.2018. ɿʽʙʨʘʥʽ ʜʘʥʽ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʧʦ ʢʽʣʴʢʦʩʪʽ ʨʝʡʩʽʚ ʥʘ ʨʽʟʥʠʭ 

ʤʘʨʰʨʫʪʘʭ (ʨʠʩ. 3.3). 

 

 

ʈʠʩʫʥʦʢ 3.3 ï ʈʦʟʧʦʜʽʣ ʢʽʣʴʢʦʩʪʽ ʨʝʡʩʽʚ ʧʦ ʤʘʨʰʨʫʪʘʭ ʟʘ ʜʦʩʣʽʜʥʠʡ ʧʝʨʽʦʜ 

 

ʗʢ ʚʠʜʥʦ ʟ ʛʨʘʬʽʢʫ, ʙʽʣʴʰʝ 60% ʫʩʽʭ ʨʝʡʩʽʚ ʙʫʣʦ ʟʜʽʡʩʥʝʥʦ ʥʘ ʤʘʨʰʨʫʪʘʭ 

ˉ55, ˉ118, ˉ20, ˉ62, ˉ48. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʨʝʰʪʫ ʧʦʢʘʟʥʠʢʽʚ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʜʝʤʦ ʚʠʟʥʘʯʘʪʠ ʩʘʤʝ ʜʣʷ ʮʠʭ ʤʘʨʰʨʫʪʽʚ. 

 

3.3. ʄʝʪʦʜʠʢʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

 

3.3.1. ʄʝʪʦʜʠʢʘ ʟʙʦʨʫ ʜʘʥʠʭ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʤʘʨʰʨʫʪ ʨʫʭʫ ʘʚʪʦʙʫʩʘ 

 

ɺʠʤʽʨʶʚʘʥʥʷ ʚʽʜʩʪʘʥʽ ʪʘ ʰʚʠʜʢʦʩʪʽ ʧʽʜ ʯʘʩ ʨʫʭʫ ʘʚʪʦʙʫʩʘ ʟʘ ʤʘʨʰʨʫʪʦʤ 

ʧʨʦʚʦʜʠʣʦʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ USB GPS ʜʘʪʯʠʢʦʤ GlobalSat ND-105C (ʨʠʩ. 3.4), 

ʧʽʜʢʣʶʯʝʥʦʛʦ ʜʦ ʩʤʘʨʪʬʦʥʫ Sony Xperia X Dual F5122. ɿʯʠʪʫʚʘʥʥʷ ʪʘ ʟʘʧʠʩ 

ʜʘʥʠʭ ʟʜʽʡʩʥʶʚʘʣʠʩʴ ʫ ʜʦʜʘʪʢʫ çʉʧʽʜʦʤʝʪʨ GPS Proè ʚʝʨʩʽʾ 3.7.50 ʫ ʬʦʨʤʘʪʽ gpx. 

ɿʘʛʘʣʴʥʽ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ GPS ʜʘʪʯʠʢʘ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 3.3. 
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ʈʠʩʫʥʦʢ 3.3 ï ɼʘʪʯʠʢ GlobalSat ND-105C, ʧʽʜʢʣʶʯʝʥʠʡ ʜʦ ʩʤʘʨʪʬʦʥʫ 

Sony Xperia X Dual F5122 

ʊʘʙʣʠʮʷ 3.3 ï ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ USB GPS ʜʘʪʯʠʢʘ GlobalSat ND-105C 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʥʷ 

ʏʘʩʪʦʪʘ L1, 1575.42 ʄɻʮ 

ʂʽʣʴʢʽʩʪʴ ʢʘʥʘʣʽʚ 66 

ʏʫʪʣʠʚʽʩʪʴ -165 dBm 

ʊʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ 0,1 ʤ/ʩʝʢ 

ʊʦʯʥʽʩʪʴ ʚʠʤʽʨʶʚʘʥʥʷ ʯʘʩʫ 
1Ŀ10ī6 ʩ, ʩʠʥʭʨʦʥʽʟʘʮʽʷ ʧʦ ʘʪʦʤʥʠʭ ʛʦʜʠʥʥʠʢʘʭ 

GPS-ʩʫʧʫʪʥʠʢʽʚ 

ɼʘʪʫʤ WGS-84 

ʆʥʦʚʣʝʥʥʷ ʜʘʥʠʭ 0,1 ʩʝʢ. 

ʇʨʦʪʦʢʦʣʠ GPS NMEA 0183 

ɼʥʽ GPS NMEA 0183: GGA, GSA, GSV, RMC 

ʅʘʧʨʫʛʘ ʞʠʚʣʝʥʥʷ 4,5 ɺ ~ 5,5 ɺ, ʧʦʩʪʽʡʥʠʡ ʩʪʨʫʤ (ʦʪ USB-ʧʦʨʪʫ) 

ʉʧʦʞʠʚʘʥʘ ʩʠʣʘ ʩʪʨʫʤʫ 40 ʤɸ 

ʄʘʢʩʠʤʘʣʴʥʘ ʚʠʩʦʪʘ ɼʦ 18000 ʤ (60000 ʬʫʪʚ̔) 

ʄʘʢʩʠʤʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ɼʦ 515 ʤ/ʩ (1000 ʚʫʟʣʽʚ) 

ʄʘʢʩʠʤʘʣʴʥʝ ʧʨʠʩʢʦʨʝʥʥʷ ɼʦ 4g 

ʊʝʤʧʝʨʘʪʫʨʘ ʝʢʩʧʣʫʘʪʘʮʽʾ - 10Á ~ + 60ÁC 

ɺʦʣʦʛʽʩʪʴ ʝʢʩʧʣʫʘʪʘʮʽʾ ɼʦ 95%, ʥʝʢʦʥʜʝʥʩʦʚʘʥʘ 

ɻʘʙʘʨʠʪʠ 33,9 ʭ 17,99 ʭ 8,1 ʤʤ 

ʄʘʩʘ 5 ʛ 

 

ɼʘʥʽ ʧʨʦ ʜʠʥʘʤʽʢʫ ʟʤʽʥʠ ʨʝʣʴʻʬʫ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʟ GPS ʜʘʪʯʠʢʘ ʪʘ ʧʦʨʽʚʥʷʥʽ 

ʟ ʜʘʥʠʤʠ ʧʨʦʛʨʘʤʠ çGoogle ʇʣʘʥʝʪʘè ʪʘ ʙʘʟʘʤʠ ʜʘʥʠʭ NASA SRTM1 ʪʘ NASA 

SRTM3 ʯʝʨʝʟ ʩʝʨʚʽʩ [103]. 
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3.3.2. ʄʝʪʦʜʠʢʘ ʟʙʦʨʫ ʧʘʨʘʤʝʪʨʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

 

ɸʪʤʦʩʬʝʨʥʠʡ ʪʠʩʢ ʢʦʥʪʨʦʣʶʚʘʚʩʷ ʙʘʨʦʤʝʪʨʦʤ-ʘʥʝʨʦʾʜʦʤ ʄɼ-49-ɸ 

ˉ5968 (ʨʠʩ. 3.4) ʟʽ ʰʢʘʣʦʶ ʚʽʜ 80000 ʜʦ 106000ʇʘ ʪʘ ʮʽʥʦʶ ʧʦʜʽʣʢʠ 1000ʇʘ. 

ʊʝʤʧʝʨʘʪʫʨʘ ʧʦʚʽʪʨʷ ʚʠʤʽʨʶʚʘʣʘʩʷ ʮʠʬʨʦʚʠʤ ʪʝʨʤʦʤʝʪʨʦʤ TPM 10 

(ʨʠʩ. 3.5) ʟ ʚʠʥʦʩʥʠʤ ʜʘʪʯʠʢʦʤ. 

 

 

ʈʠʩʫʥʦʢ 3.4 ï ɹʘʨʦʤʝʪʨ-ʘʥʝʨʦʾʜ 

ʄɼ-49-ɸ ˉ5968 

 

ʈʠʩʫʥʦʢ 3.5 ï ʎʠʬʨʦʚʠʡ ʪʝʨʤʦʤʝʪʨ 

TPM 10 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʨʤʦʤʝʪʨʘ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 3.4. 

ʊʘʙʣʠʮʷ 3.4 ï ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʝʨʤʦʤʝʪʨʘ TPM 10 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʥʷ 

ɼʽʘʧʘʟʦʥ ʚʠʤʽʨʶʚʘʥʥʷ ʪʝʤʧʝʨʘʪʫʨʠ -50é+80Áʉ 

ʐʢʘʣʘ ʨʦʟʧʦʜʽʣʫ ʪʝʤʧʝʨʘʪʫʨʠ 0,1Áʉ 

ʇʦʭʠʙʢʘ ʧʦʢʘʟʘʥʴ ʪʝʤʧʝʨʘʪʫʨʠ Ñ1Áʉ 

ɼʦʚʞʠʥʘ ʰʥʫʨʘ ʚʠʥʦʩʥʦʛʦ ʜʘʪʯʠʢʘ 1 ʤʝʪʨ 

ɾʠʚʣʝʥʥʷ 1,5V LR44 ʭ 2ʰʪ 

ʈʽʜʢʦʢʨʠʩʪʘʣʽʯʥʠʡ ʜʠʩʧʣʝʡ 17ʭ36 ʤʤ 

ɻʘʙʘʨʠʪʥʠʡ ʨʦʟʤʽʨ 46ʭ26,6 ʤʤ 
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3.3.3 ʄʝʪʦʜʠʢʘ ʟʙʦʨʫ ʜʘʥʠʭ ʧʨʦ ʚʽʜʤʦʚʠ ʦʩʥʦʚʥʠʭ ʩʢʣʘʜʥʠʢʽʚ ʘʚʪʦʙʫʩʽʚ 

 

ɼʘʥʽ ʧʨʦ ʚʽʜʤʦʚʠ ʙʫʣʠ ʟʽʙʨʘʥʽ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ɸʇˉ2 ʂʇ ʂʠʾʚʧʘʩʪʨʘʥʩ ʚ 

ʧʝʨʽʦʜ ʟ 11.01.2018 ʧʦ 16.05.2018 ʰʣʷʭʦʤ ʦʙʨʦʙʢʠ ʞʫʨʥʘʣʫ ʟʚʝʨʥʝʥʴ ʜʦ ʩʣʫʞʙʠ 

ʪʝʭʥʽʯʥʦʛʦ ʢʦʥʪʨʦʣʶ. 

 

3.3.4 ʄʝʪʦʜʠʢʘ ʟʙʦʨʫ ʜʘʥʠʭ ʧʨʦ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ ʘʚʪʦʙʫʩʘʤʠ ʚ ʧʨʦʮʝʩʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ 

 

ɺʠʪʨʘʪʘ ʧʘʣʠʚʘ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ ʢʦʥʪʨʦʣʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʘʪʯʠʢʘ 

ʨʽʚʥʷ ʧʘʣʠʚʘ DUT-E 232. (ʨʠʩ. 3.6). ʁʦʛʦ ʪʝʭʥʽʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʘʚʝʜʝʥʘ ʚ 

ʪʘʙʣ. 3.5. 

ʊʘʙʣʠʮʷ 3.5 ï ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʘʪʯʠʢʘ ʨʽʚʥʷ ʧʘʣʠʚʘ DUT-E 232 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʥʷ 

ʇʨʠʥʮʠʧ ʜʽʾ ɭʤʥʽʩʥʠʡ 

ʇʦʭʠʙʢʘ ʚʠʤʽʨʶʚʘʥʥʷ 1% 

ʅʘʧʨʫʛʘ ʞʠʚʣʝʥʥʷ, ɺ 10é50, ʟʘʭʠʩʪ ʜʦ 100 

ʊʝʤʧʝʨʘʪʫʨʥʠʡ ʜʽʘʧʘʟʦʥ, Áʉ -40é+85 

ʉʪʨʫʤ ʩʧʦʞʠʚʘʥʥʷ (DC 24 / 12ɺ), ʤɸ Ò 25/50 

ɺʠʢʦʥʘʥʥʷ ʧʦ ʜʦʚʞʠʥʽ, ʤʤ 700é1000 

ɺʠʭʽʜʥʠʡ ʩʠʛʥʘʣ 
ʮʠʬʨʦʚʠʡ CAN j1939 / S6, 

RS 232/485 Modbus 

 

 

ʈʠʩʫʥʦʢ 3.6 ï ɼʘʪʯʠʢ ʨʽʚʥʷ ʧʘʣʠʚʘ DUT-E 232 
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ɼʘʥʽ ʧʨʦ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ ʚ ʧʝʨʽʦʜ ʟ 1.01.2017 ʧʦ 30.06.2018 ʙʫʣʠ ʦʪʨʠʤʘʥʽ 

ʟ ʘʨʭʽʚʫ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʩʠʩʪʝʤʠ ʧʽʜʧʨʠʻʤʩʪʚʘ. ʂʨʽʤ ʮʴʦʛʦ, ʚ ʧʝʨʽʦʜ ʟʙʦʨʫ ʜʘʥʠʭ 

ʧʨʦ ʚʽʜʤʦʚʠ, ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʢʦʥʪʨʦʣʴʥʽ ʟʘʤʽʨʠ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʟʘ çʤʝʪʦʜʦʤ 

ʥʘʧʦʚʥʝʥʥʷ ʜʦ ʧʦʚʥʦʛʦ ʙʘʢʫè. ɿʥʘʯʝʥʥʷ ʬʽʢʩʫʚʘʣʠʩʴ ʟʘ ʮʠʬʨʦʚʠʤ ʪʘʙʣʦ 

ʘʚʪʦʤʘʪʠʯʥʦʾ ʤʦʜʫʣʴʥʦʾ ʟʘʧʨʘʚʥʦʾ ʩʪʘʥʮʽʾ (ʨʠʩʫʥʦʢ 3.7). 

 

 

ʈʠʩʫʥʦʢ 3.7 ï ʄʦʜʫʣʴʥʘ ʘʚʪʦʤʘʪʠʯʥʘ ʟʘʧʨʘʚʥʘ ʩʪʘʥʮʽʷ 

 

ʂʦʥʪʨʦʣʴʥʽ ʟʘʤʽʨʠ ʧʽʜʪʚʝʨʜʠʣʠ ʪʦʯʥʽʩʪʴ ʘʨʭʽʚʥʠʭ ʜʘʥʠʭ. ɿʘʛʘʣʴʥʘ ʧʦʭʠʙʢʘ 

ʚʠʤʽʨʷʥʠʭ ʟʥʘʯʝʥʴ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʘʥʠʤʠ, ʦʪʨʠʤʘʥʠʤʠ ʟ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʙʘʟʠ, ʥʝ 

ʧʝʨʝʚʠʱʫʻ 3%. 

 

3.3.5 ʄʝʪʦʜʠʢʘ ʘʧʨʦʢʩʠʤʘʮʽʾ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ 

 

ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ, ʥʘʚʝʜʝʥʠʭ ʚ ʨʦʙʦʪʘʭ [93, 98], ʘ 

ʪʘʢʦʞ ʥʘ ʛʽʧʦʪʝʟʠ, ʦʧʠʩʘʥʽ ʨʽʚʥʷʥʥʷʤʠ (2.5) ʪʘ (2.6), ʘʧʨʦʢʩʠʤʘʮʽʷ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʾʾ 

ʚʝʣʠʯʠʥʠ ʚʽʜ ʽʥʰʠʭ ʧʘʨʘʤʝʪʨʽʚ ʟʜʽʡʩʥʶʚʘʣʘʩʷ ʤʝʪʦʜʦʤ ʥʘʡʤʝʥʰʠʭ ʢʚʘʜʨʘʪʽʚ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʢʚʘʜʨʘʪʠʯʥʦʛʦ ʨʽʚʥʷʥʥʷ: 
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 y =ax2 + bx + c (3.1) 

ʇʘʨʘʤʝʪʨʠ a, b ʪʘ c ʜʘʥʦʛʦ ʨʽʚʥʷʥʥʷ ʟʥʘʭʦʜʠʣʠʩ ɹʟ ʫʤʦʚʠ ʤʽʥʽʤʫʤʫ ʬʫʥʢʮʽʾ: 

 2 2 2 2

1 1

( , , ) ( ( )) ( )
n n

i i i i i i

i i

Q a b c y ax bx c y ax bx c
= =

= - + + = - - -ä ä  (3.2) 

ʋʤʦʚʘ ʤʽʥʽʤʫʤʫ ʬʫʥʢʮʽʾ (3.2) ʟʚʦʜʷʪʴʩʷ ʜʦ ʩʠʩʪʝʤʠ ʨʽʚʥʷʥʴ: 

2 2 2 4 3 2

1 1

2 3 2

1 1

2 2

1 1

2 ( ) ( ) 2 ( ) 0

2 ( ) ( ) 2 ( ) 0

2 ( ) ( 1) 2 ( ) 0

n n

i i i i i i i i i

i i

n n

i i i i i i i i i

i i

n n

i i i i i i

i i

dQ
y ax bx c x x y ax bx cx

da

dQ
y ax bx c x x y ax bx cx

db

dQ
y ax bx c y ax bx c

dc

= =

= =

= =

ë
= - - - Ö - =- - - - =î

î
î

= - - - Ö - =- - - - =ì
î
î

= - - - Ö - =- - - - =î
í

ä ä

ä ä

ä ä

 (3.3) 

ʇʽʩʣʷ ʧʝʨʝʪʚʦʨʝʥʴ, ʦʪʨʠʤʫʻʤʦ ʩʠʩʪʝʤʫ ʪʨʴʦʭ ʣʽʥʽʡʥʠʭ ʨʽʚʥʷʥʴ ʟ ʪʨʴʦʤʘ 

ʥʝʚʽʜʦʤʠʤʠ: 

4 3 2 2

1 1 1 1

3 2

1 1 1 1

2

1 1 1

n n n n

i i i i i

i i i i

n n n n

i i i i i

i i i i

n n n

i i i

i i i

a x b x c x x y

a x b x c x x y

a x b x cn y

= = = =

= = = =

= = =

ë
+ + =î

î
î

+ + =ì
î
î

+ + =î
í

ä ä ä ä

ä ä ä ä

ä ä ä

 (3.4) 

ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʷʢʦʾ ʟʥʘʭʦʜʠʤʦ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ a, b ʽ c. 

ʊʦʯʥʽʩʪʴ ʘʧʨʦʢʩʠʤʘʮʽʾ ʚʩʪʘʥʦʚʣʶʚʘʣʘʩʴ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʝʬʽʮʽʻʥʪʫ 

ʜʝʪʝʨʤʽʥʘʮʽʾ, ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

 2 1 res

tot

SS
R

SS
= -   (3.5) 

ʜʝ 2 2

1 1

Ĕ( )
n n

res i i i

i i

SS e y y
= =

= = -ä ä  ï ʩʫʤʘ ʢʚʘʜʨʘʪʽʚ ʟʘʣʠʰʢʽʚ ʨʝʛʨʝʩʽʾ; 

iy ,Ĕ
iy  ï ʬʘʢʪʠʯʥʽ ʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʟʥʘʯʝʥʥʷ ʟʤʽʥʥʦʾ, ʱʦ ʨʦʟʛʣʷʜʘʻʪʴʩʷ; 

2

1

( )
n

tot i i

i

SS y y
=

= -ä  ï ʟʘʛʘʣʴʥʘ ʩʫʤʘ ʢʚʘʜʨʘʪʽʚ. 
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3.4. ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

 
3.4.1. ʈʝʟʫʣʴʪʘʪʠ ʟʙʦʨʫ ʜʘʥʠʭ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʤʘʨʰʨʫʪ ʨʫʭʫ ʘʚʪʦʙʫʩʘ 

 

ɿʙʽʨ ʜʘʥʠʭ ʧʨʦ ʧʘʨʘʤʝʪʨʠ ʤʘʨʰʨʫʪʫ ʨʫʭʫ ʘʚʪʦʙʫʩʽʚ ʜʣʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʚʦʜʠʚʩʷ ʥʘ ʜʚʦʭ ʤʘʨʰʨʫʪʘʭ ï 55-ʤʫ ʪʘ 48-ʤʫ ʷʢ ʪʘʢʠʭ, ʱʦ 

ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʥʘʡʩʢʣʘʜʥʽʰʽ (55-ʡ) ʪʘ ʥʘʡʧʨʦʩʪʽʰʽ (48-ʡ) ʫʤʦʚʠ ʨʫʭʫ. 

ɺ ʷʢʦʩʪʽ ʧʨʠʢʣʘʜʫ, ʥʘ ʨʠʩʫʥʢʘʭ 3.8 ʪʘ 3.9 ʥʘʚʝʜʝʥʦ ʝʧʶʨʫ ʰʚʠʜʢʦʩʪʝʡ ʪʘ 

ʜʠʥʘʤʽʢʘ ʟʤʽʥʠ ʨʝʣʴʻʬʫ ʜʣʷ 48-ʛʦ ʤʘʨʰʨʫʪʫ. 

 

ʈʠʩʫʥʦʢ 3.8 ï ɽʧʶʨʘ ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʫ ʘʚʪʦʙʫʩʘ ʧʦ ʤʘʨʰʨʫʪʫ ˉ48 

 

ʈʠʩʫʥʦʢ 3.9 ï ɼʠʥʘʤʽʢʘ ʟʤʽʥʠ ʨʝʣʴʻʬʫ ʥʘ ʤʘʨʰʨʫʪʽ ˉ48 

 

ʆʢʨʽʤ ʮʴʦʛʦ GPS ʜʘʥʽ, ʦʪʨʠʤʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʙʫʣʠ ʟʘʚʘʥʪʘʞʝʥʽ ʚ ʧʨʦʛʨʘʤʫ çGoogle ʇʣʘʥʝʪʘè ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʨʘʜʽʫʩʽʚ ʧʦʚʦʨʦʪʽʚ. ʈʘʜʽʫʩʠ ʧʦʚʦʨʦʪʫ ʪʘ ʜʦʚʞʠʥʘ ʜʫʛʠ, ʧʦ ʢ̫ʽʡ ʘʚʪʦʙʫʩ ʟʜʽʡʩʥʶʻ 

ʨʫʭ, ʨʦʟʨʘʭʦʚʫʚʘʚʩʷ ʯʝʨʝʟ ʚʠʩʦʪʫ ʜʫʛʠ ʪʘ ʾʾ ʭʦʨʜʫ ʟʘ ʚʽʜʦʤʠʤʠ ʬʦʨʤʫʣʘʤʠ. ʅʘ 

ʨʠʩʫʥʢʫ 3.10 ʥʘʚʝʜʝʥʦ ʧʨʠʢʣʘʜ ʨʝʘʣʽʟʘʮʽʾ ʜʘʥʦʾ ʤʝʪʦʜʠʢʠ. 
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ʈʠʩʫʥʦʢ 3.10 ï ɺʠʟʥʘʯʝʥʥʷ ʚʠʩʦʪʠ ʜʫʛʠ ʧʦʚʦʨʦʪʫ ʪʘ ʜʦʚʞʠʥʠ ʡʦʛʦ ʭʦʨʜʠ 

 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʨʝʞʠʤʽʚ ʨʫʭʫ ʘʚʪʦʙʫʩʘ ʟʘ ʤʘʨʰʨʫʪʘʤʠ ʙʫʣʦ 

ʩʢʣʘʜʝʥʦ ʧʝʨʝʣʽʢ ʜʽʣʷʥʦʢ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘ ʤʘʪʝʤʘʪʠʯʥʽʡ ʤʦʜʝʣʽ. ɼʣʷ 

ʧʨʠʢʣʘʜʫ, ʚ ʪʘʙʣʠʮʽ 3.6 ʥʘʚʝʜʝʥʦ ʜʝʢʽʣʴʢʘ ʜʽʣʷʥʦʢ ʥʘ ʤʘʨʰʨʫʪʽ ˉ48. ʇʦʚʥʠʡ 

ʧʝʨʝʣʽʢ ʥʘʚʝʜʝʥʦ ʚ ʜʦʜʘʪʢʫ ɹ. 

 

ʊʘʙʣʠʮʷ 3.6 ï ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʨʝʞʠʤʽʚ ʨʫʭʫ ʘʚʪʦʙʫʩʘ ʧʦ ʤʘʨʰʨʫʪʫ 

ˉ 

ʧ/ʧ 
ʊʠʧ ʜʽʣʷʥʢʠ 

ɼʦʚʞʠʥʘ, 

ʤ 

ʇʦʟʜʦʚʞʥʽʡ ʫʭʠʣ 

ʜʦʨʦʛʠ 

ʈʘʜʽʫʩ ʧʦʚʦʨʦʪʫ, 

ʤ 

ʂʽʥʮʝʚʘ (ʤ. ʃʽʚʦʙʝʨʝʞʥʘ) 

1 ʇʨʷʤʘ 350 0 0 

2 ʇʦʚʦʨʦʪ 50 0 105 

3 ʇʨʷʤʘ 100 0 0 

4 ʇʦʚʦʨʦʪ 65 0,0188 90 

5 ʇʨʷʤʘ 90 0,0188 0 

6 ʇʨʷʤʘ 80 -0,0188 0 

7 ʇʦʚʦʨʦʪ 30 -0,0188 15 

8 ʇʨʷʤʘ 90 0 0 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 3.5 

9 ʇʦʚʦʨʦʪ 20 0 115 

ɿʫʧʠʥʢʘ 1 (10 ʩʝʢʫʥʜ) 

10 ʇʦʚʦʨʦʪ 40 0 115 

11 ʇʨʷʤʘ 215 0 0 

12 ʇʦʚʦʨʦʪ 180 0 580 

13 ʇʨʷʤʘ 90 0 0 

ɿʫʧʠʥʢʘ 2 (12 ʩʝʢʫʥʜ) 

14 ʇʨʷʤʘ 390 0 0 

ɿʫʧʠʥʢʘ 3 (12 ʩʝʢʫʥʜ) 

 

3.4.2. ʈʝʟʫʣʴʪʘʪʠ ʟʙʦʨʫ ʧʘʨʘʤʝʪʨʽʚ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʾʭ ʟʚôʷʟʦʢ 

ʟ ʚʠʪʨʘʪʦʶ ʧʘʣʠʚʘ 

 

ɿʘ ʧʝʨʽʦʜ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʟʽʙʨʘʥʦ ʜʘʥʥʽ 

ʧʨʦ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʚʝʣʠʯʠʥʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ. 

ʇʨʠʢʣʘʜ ʨʝʟʫʣʴʪʘʪʽʚ ʟʽʙʨʘʥʠʭ ʜʘʥʠʭ ʥʘʚʝʜʝʥʠʡ ʚ ʪʘʙʣʠʮʽ 3.7. ɻʨʘʬʽʢ ʟʤʽʥʠ 

ʪʝʤʧʝʨʘʪʫʨʠ ʪʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ ʟʘ ʜʦʩʣʽʜʥʠʡ ʧʝʨʽʦʜ ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʘʭ 

3.11 ʪʘ 3.12 ʚʽʜʧʦʚʽʜʥʦ. ʇʦʚʥʘ ʩʪʘʪʠʩʪʠʢʘ ʥʘʚʝʜʝʥʘ ʚ ʜʦʜʘʪʢʫ ɺ. 

ʊʘʙʣʠʮʷ 3.7 ï ʨʝʟʫʣʴʪʘʪʠ ʟʙʦʨʫ ʜʘʥʠʭ ʧʨʦ ʪʝʤʧʝʨʘʪʫʨʫ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʚʝʣʠʯʠʥʫ ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ ʟʘ ʜʦʩʣʽʜʥʠʡ ʧʝʨʽʦʜ. 

ɼʘʪʘ 

ʊ
ʝ
ʤ
ʧ
ʝ
ʨ
ʘ
ʪ
ʫ
ʨ
ʘ

, 
ʦ
ʉ

 

ɸ
ʪ
ʤʦ
ʩ
ʬ
ʝ
ʨ
ʥ
ʠ

ʡ
, 
ʢ
ʇ
ʘ 

ɼʘʪʘ 

ʊ
ʝ
ʤ
ʧ
ʝ
ʨ
ʘ
ʪ
ʫ
ʨ
ʘ

, 
ʦ
ʉ

 

ɸ
ʪ
ʤʦ
ʩ
ʬ
ʝ
ʨ
ʥ
ʠ
ʡ
 

ʢ
ʇ
ʘ 

ɼʘʪʘ 

ʊ
ʝ
ʤ
ʧ
ʝ
ʨ
ʘ
ʪ
ʫ
ʨ
ʘ

, 
ʦ
ʉ

 

ɸ
ʪ
ʤʦ
ʩ
ʬ
ʝ
ʨ
ʥ
ʠ
ʡ
 

ʢ
ʇ
ʘ 

01.01.2017 0,2 99,4 13.01.2017 -1,9 98,8 25.01.2017 -3,7 100 

02.01.2017 1,1 98,8 14.01.2017 2,3 98 26.01.2017 -9,7 101 

03.01.2017 -1,2 98,9 15.01.2017 -0,1 99,4 27.01.2017 -3,3 100,3 

04.01.2017 -1 97,9 16.01.2017 -2,9 100,4 28.01.2017 -3,1 100,8 

05.01.2017 -2,5 98,4 17.01.2017 -5,9 101,3 29.01.2017 -4,5 101,2 

06.01.2017 -14,7 100,2 18.01.2017 -5,2 101,8 30.01.2017 -10,2 101,4 

07.01.2017 -17,2 99,6 19.01.2017 -5,8 101,6 31.01.2017 -10 100,9 

08.01.2017 -11,9 99,4 20.01.2017 -5 100,7 01.02.2017 -8,5 100,7 

09.01.2017 -9,2 100,2 21.01.2017 0 100,3 02.02.2017 -4,6 100,6 

10.01.2017 -5,9 100,3 22.01.2017 -0,5 101,1 03.02.2017 -2,1 99,4 

11.01.2017 -3,3 99,9 23.01.2017 -2,1 100,5 04.02.2017 -2,5 99 

12.01.2017 -3,5 98,4 24.01.2017 -2,1 99,8 05.02.2017 -3,1 99,2 
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ʈʠʩʫʥʦʢ 3.11 ï ɻʨʘʬʽʢ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʘ 

ʜʦʩʣʽʜʥʠʡ ʧʝʨʽʦʜ 

 

 

ʈʠʩʫʥʦʢ 3.12 ï ɻʨʘʬʽʢ ʟʤʽʥʠ ʚʝʣʠʯʠʥʠ ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ ʟʘ ʜʦʩʣʽʜʥʠʡ 

ʧʝʨʽʦʜ 

 

ʗʢ ʚʠʜʥʦ ʟ ʛʨʘʬʽʢʽʚ, ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʟʤʽʥʶʻʪʴʩʷ 

ʟʘ ʩʠʥʫʩʦʧʦʜʽʙʥʠʤ ʟʘʢʦʥʦʤ, ʘ ʚʝʣʠʯʠʥʘ ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ ʤʘʻ ʨʽʚʥʦʤʽʨʥʠʡ 

ʨʦʟʧʦʜʽʣ ʫʧʨʦʜʦʚʞ ʨʦʢʫ ʽ ʟʥʘʭʦʜʠʪʴʩʷ ʥʘ ʨʽʚʥʽ 99,3 ʢʇʘ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʫ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ ʙʫʣʦ ʦʙʨʘʥʦ 5-ʪʫ 

ʪʘ 6-ʪʫ ʛʨʫʧʫ ʘʚʪʦʙʫʩʽʚ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʪʝʭʥʽʯʥʠʡ ʩʪʘʥ ʙʽʣʴʰ ʩʪʘʨʠʭ ʘʚʪʦʙʫʩʽʚ ʥʝ 

ʚʧʣʠʚʘʚ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʊʘʢʦʞ ʙʫʣʦ ʦʙʨʘʥʦ ʤʘʨʰʨʫʪʠ, ʥʘ ʷʢʠʭ ʜʘʥʘ 

ʛʨʫʧʘ ʘʚʪʦʙʫʩʽʚ ʝʢʩʧʣʫʘʪʫʚʘʣʘʩʷ ʚ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʤʫ ʜʽʘʧʘʟʦʥʽ 

ʪʝʤʧʝʨʘʪʫʨ. ʊʘʢʠʤʠ ʤʘʨʰʨʫʪʘʤʠ ʩʪʘʣʠ 55-ʡ ʪʘ 62-ʡ. ɿʘʛʘʣʴʥʠʡ ʜʽʘʧʘʟʦʥ 
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ʪʝʤʧʝʨʘʪʫʨ ï -13é+26 ʦʉ. ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 3.8 ʪʘ ʥʘ 

ʨʠʩ. 3.13 ï 3.14. 

ʊʘʙʣʠʮʷ 3.8 ï ʈʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʪʝʤʧʝʨʘʪʫʨʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ 

ʊʝʤʧʝ-

ʨʘʪʫʨʘ, 
ʦʉ 

ɺʠʪʨʘʪʘ ʧʘʣʠʚʘ ʚ 

ʣ/100 ʢʤ ʥʘ 

ʤʘʨʰʨʫʪʽ ˉ 

ʊʝʤʧʝ-

ʨʘʪʫʨʘ, 
ʦʉ 

ɺʠʪʨʘʪʘ ʧʘʣʠʚʘ ʚ 

ʣ/100 ʢʤ ʥʘ 

ʤʘʨʰʨʫʪʽ ˉ 

ʊʝʤʧʝ-

ʨʘʪʫʨʘ, 
ʦʉ 

ɺʠʪʨʘʪʘ ʧʘʣʠʚʘ ʚ 

ʣ/100 ʢʤ ʥʘ 

ʤʘʨʰʨʫʪʽ ˉ 

55 62 55 62 55 62 

-13 42,19 42,47 1 40,31 40,82 14 39,86 40,48 

-12 42,25 42,62 2 40,31 40,50 15 39,88 40,50 

-11 41,51 42,45 3 39,88 40,59 16 40,13 40,66 

-9 41,56 41,79 4 40,41 40,82 17 40,11 40,68 

-8 41,57 41,96 5 40 40,22 18 40,26 41,08 

-7 40,83 41,88 6 ï ï 19 40,26 40,66 

-6 40,98 41,25 7 39,83 40,50 20 40,57 41,04 

-5 40,96 40,98 8 ï ï 21 40,76 41,12 

-4 41,13 41,22 9 ï 40,27 22 40,35 41,18 

-3 40,55 40,68 10 ï 40,02 23 41,01 41,69 

-2 40,14 40,69 11 39,92 40,01 24 41,15 41,55 

-1 40,5 40,77 12 ï ï 25 41,28 41,70 

0 40,73 40,36 13 39,93 40,29 26 41,33 41,38 

 

 

ʈʠʩʫʥʦʢ 3.13 ï ɿʘʣʝʞʥʽʩʪʴ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʤʘʨʰʨʫʪʽ ˉ 55 

y = 0,0048x2 - 0,0882x + 40,32
RĮ = 0,9043
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ʈʠʩʫʥʦʢ 3.14 ï ɿʘʣʝʞʥʽʩʪʴ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʥʘ ʤʘʨʰʨʫʪʽ ˉ 62 

 

ɺ ʪʘʙʣʠʮʽ 3.9 ʥʘʚʝʜʝʥʽ ʧʦʣʽʥʦʤʽʘʣʴʥʽ ʟʘʣʝʞʥʦʩʪʽ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

 

ʊʘʙʣʠʮʷ 3.9 ï ʇʦʣʽʥʦʤʽʘʣʴʥʽ ʟʘʣʝʞʥʦʩʪʽ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʄʘʨ-

ʰʨʫʪ 
ʈʽʚʥʷʥʥʷ 

ʊʦʯʥʽʩʪʴ 

ʘʧʨʦʢʩʠʤʘʮʽʾ 
Qs0 

0s

c

Q
 ʂʨʠʪʝʨʽʡ 

ʌʽʰʝʨʘ 

55 Qs(t) = 0,0048Ŀt 2 - 0,0882Ŀt + 40,32 0,9043 39,74 1,0145 313,34 

62 Qs(t) = 0,0051Ŀ t 2 - 0,0889Ŀt  + 40,673 0,9036 40,21 1,0115 298,32 

ʜʝ Qs(t) ï ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʟʘʣʝʞʥʦ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʣ/100 ʢʤ; 

t ï ʪʝʤʧʝʨʘʪʫʨʘ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʦʉ; 

Qs0 ï ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʚ ʧʝʨʰʠʡ ʤʽʩʷʮʴ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʣ/100 ʢʤ. 

 

ʗʢ ʚʠʜʥʦ, ʨʽʚʥʷʥʥʷ ʤʘʶʪʴ ʜʫʞʝ ʙʣʠʟʴʢʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ a ʪʘ b. ɺ ʪʦʡ 

ʞʝ ʯʘʩ, ʢʦʝʬʽʮʽʻʥʪ ʩ ʧʨʦʧʦʨʮʽʡʥʠʡ ʧʦʯʘʪʢʦʚʽʡ ʚʠʪʨʘʪʽ ʧʘʣʠʚʘ Qs0 ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʥʘ ʧʝʚʥʦʤʫ ʤʘʨʰʨʫʪʽ. ʇʨʠʯʦʤʫ, ʽ ʚ ʧʝʨʰʦʤʫ, ʽ ʚ ʜʨʫʛʦʤʫ ʚʠʧʘʜʢʫ ʮʽ ʟʥʘʯʝʥʥʷ 

y = 0,0051x2 - 0,0889x + 40,673
RĮ = 0,9036
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ʙʽʣʴʰʽ ʥʘ 1,15é1,45%. ʎʝ ʜʘʻ ʥʘʤ ʧʨʠʚʽʜ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʪʘʢʘ ʨʦʟʙʽʞʥʽʩʪʴ ʻ 

ʥʦʨʤʘʣʴʥʦʶ ʽ ʤʘʻ ʙʫʪʠ ʚʨʘʭʦʚʘʥʘ ʚ ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʘʭʫʥʢʘʭ. 

ʆʪʞʝ, ʟ ʫʩʴʦʛʦ ʚʠʱʝʩʢʘʟʘʥʦʛʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʚ ʟʘʛʘʣʴʥʦʤʫ 

ʚʠʛʣʷʜʽ, ʨʽʚʥʷʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 

 Qs(t) = 0,005Ŀt2 - 0,0885Ŀt + 1,013ĿQs0 (3.1) 

ʊʘʢʦʞ, ʦʩʢʽʣʴʢʠ ʭʘʨʘʢʪʝʨ ʟʤʽʥʠ ʢʨʠʚʦʾ ʦʜʥʘʢʦʚʠʡ ʜʣʷ ʦʙʦʭ ʚʠʧʘʜʢʽʚ, ʥʘ ʱʦ 

ʚʢʘʟʫʻ ʧʦʜʽʙʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʦʣʽʥʦʤʠ a ʪʘ b, ʘ ʨʽʟʥʠʮʷ ʣʠʰʝ ʚ ʾʾ ʧʦʯʘʪʢʦʚʽʡ 

ʪʦʯʮʽ, ʪʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʟʘʣʝʞʥʽʩʪʴ (3.1) ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʢʦʨʠʛʫʚʘʥʥʷ ʣʽʥʽʡʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ kt: 

 
2 2

0

0 0

0,005 0,0885 1,013 0,005 0,0885
1,013s

t

s s

t t Q t t
k

Q Q

Ö - Ö + Ö Ö - Ö
= = +  (3.3) 

ʊʦʜʽ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʟʘ ʧʝʚʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

ʙʫʜʝ ʚʠʟʥʘʯʘʪʠʩʴ ʟʘ ʬʦʨʤʫʣʦʶ: 

 Qs(t) = Qs0 Ŀ kt (3.4) 

ɺ ʪʘʙʣʠʮʽ 3.10 ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʟʘ 

ʨʽʚʥʷʥʥʷʤ (3.4), ʚʠʟʥʘʯʝʥʦ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʛʫʚʘʥʥʷ ʜʣʷ ʚʽʜʧʦʚʽʜʥʠʭ ʪʝʤʧʝʨʘʪʫʨ 

ʪʘ ʚʠʟʥʘʯʝʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʜʝʪʝʨʤʽʥʘʮʽʾ ʜʣʷ ʟʥʘʯʝʥʴ, ʦʪʨʠʤʘʥʠʭ ʟʘ ʨʽʚʥʷʥʥʷʤ (3.1) 

ʪʘ (3.4). 

ʊʘʙʣʠʮʷ 3.10 ï ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʢʦʝʬʽʮʽʻʥʪʫ ʢʦʨʠʛʫʚʘʥʥʷ ʚʠʪʨʘʪʠ 

ʧʘʣʠʚʘ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ 

t Qs_ʝʢʩ Qs(t) 
R2 
ʜʣʷ 

Qs(t) 

kt 
Qs0Ŀ 
kt 

R2 
ʜʣʷ 

Qs0Ŀkt 

t Qs_ʝʢʩ Qs(t) 
R2 
ʜʣʷ 

Qs(t) 

kt 
Qs0Ŀ 
kt 

R2 
ʜʣʷ 

Qs0Ŀkt 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

ʄʘʨʰʨʫʪ ˉ55 ʄʘʨʰʨʫʪ ˉ62 

-13 42,19 42,25 

0,899 

1,063 42,24 

0,898 

-13 42,47 42,73 

0,921 

1,063 42,74 

0,920 

-12 42,25 42,04 1,058 42,04 -12 42,62 42,51 1,057 42,50 

-11 41,51 41,84 1,053 41,85 -11 42,45 42,31 1,052 42,30 

-9 41,56 41,46 1,043 41,45 -9 41,79 41,93 1,043 41,94 

-8 41,57 41,28 1,039 41,29 -8 41,96 41,76 1,039 41,78 

-7 40,83 41,12 1,035 41,13 -7 41,88 41,60 1,034 41,58 

-6 40,98 40,97 1,031 40,97 -6 41,25 41,44 1,031 41,46 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 3.10 

1 2 3 4 5 6 7 8 9 10 11 12 13 14 

-5 40,96 40,82  1,027 40,81  -5 40,98 41,30  1,027 41,30  

-4 41,13 40,69 1,024 40,69 -4 41,22 41,17 1,024 41,18 

-3 40,55 40,57 1,021 40,57 -3 40,68 41,04 1,021 41,05 

-2 40,14 40,45 1,018 40,46 -2 40,69 40,93 1,018 40,93 

-1 40,5 40,35 1,015 40,34 -1 40,77 40,83 1,015 40,81 

0 40,73 40,26 1,013 40,26 0 40,36 40,73 1,013 40,73 

1 40,31 40,17 1,011 40,18 1 40,82 40,65 1,011 40,65 

2 40,31 40,10 1,009 40,10 2 40,50 40,58 1,009 40,57 

3 39,88 40,04 1,007 40,02 3 40,59 40,51 1,008 40,53 

4 40,41 39,98 1,006 39,98 4 40,82 40,46 1,006 40,45 

5 40 39,94 1,005 39,94 5 40,22 40,42 1,005 40,41 

6 ï ï ï ï 6 ï ï ï ï 

7 39,83 39,88 1,004 39,90 7 40,50 40,36 1,004 40,37 

8 ï ï ï ï 8 ï ï ï ï 

9 ï ï ï ï 9 40,27 40,34 1,003 40,33 

10 ï ï ï ï 10 40,02 40,35 1,003 40,33 

11 39,92 39,89 1,004 39,90 11 40,01 40,36 1,004 40,37 

12 ï ï ï ï 12 ï ï ï ï 

13 39,93 39,95 1,005 39,94 13 40,29 40,43 1,005 40,41 

14 39,86 40,00 1,006 39,98 14 40,48 40,47 1,007 40,49 

15 39,88 40,05 1,008 40,06 15 40,50 40,53 1,008 40,53 

16 40,13 40,12 1,01 40,14 16 40,66 40,60 1,01 40,61 

17 40,11 40,20 1,012 40,22 17 40,68 40,67 1,012 40,69 

18 40,26 40,28 1,014 40,30 18 41,08 40,76 1,014 40,77 

19 40,26 40,38 1,016 40,38 19 40,66 40,86 1,016 40,85 

20 40,57 40,49 1,019 40,50 20 41,04 40,96 1,019 40,97 

21 40,76 40,60 1,022 40,61 21 41,12 41,08 1,022 41,09 

22 40,35 40,73 1,025 40,73 22 41,18 41,21 1,025 41,22 

23 41,01 40,87 1,028 40,85 23 41,69 41,34 1,028 41,34 

24 41,15 41,01 1,032 41,01 24 41,55 41,49 1,032 41,50 

25 41,28 41,17 1,036 41,17 25 41,70 41,65 1,036 41,66 

26 41,33 41,34 1,04 41,33 26 41,38 41,81 1,04 41,82 

ʜʝ Qs_ʝʢʩ ï ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʰʣʷʭʦʚʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ; 

R2 ï ʢʦʝʬʽʮʽʻʥʪʠ ʜʝʪʝʨʤʽʥʘʮʽʾ. 

 

3.4.3. ʈʝʟʫʣʴʪʘʪʠ ʟʙʦʨʫ ʜʘʥʠʭ ʧʨʦ ʚʽʜʤʦʚʠ ʦʩʥʦʚʥʠʭ ʩʢʣʘʜʥʠʢʽʚ ʘʚʪʦʙʫʩʽʚ ʪʘ 

ʾʭ ʟʚôʷʟʦʢ ʟ ʚʠʪʨʘʪʦʶ ʧʘʣʠʚʘ 

 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʥʘ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ 

ʙʫʣʦ ʧʽʜʪʚʝʨʜʞʝʥʦ ʟʘʛʘʣʴʥʫ ʛʽʧʦʪʝʟʫ ʧʨʦ ʪʝ, ʱʦ ʟʘ ʦʜʥʘʢʦʚʠʭ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, 

ʥʦʚʽ ʘʚʪʦʙʫʩʠ ʩʧʦʞʠʚʘʶʪʴ ʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ ʧʘʣʠʚʘ, ʥʽʞ ʘʚʪʦʙʫʩʠ, ʱʦ ʙʫʣʠ ʚ 
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ʝʢʩʧʣʫʘʪʘʮʽʾ. ɼʣʷ ʮʴʦʛʦ ʙʫʣʦ ʧʦʨʽʚʥʷʥʦ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ ʥʘ 55-ʤʫ ʤʘʨʰʨʫʪʽ ʜʣʷ 

ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʘʚʪʦʙʫʩʽʚ ʧʦʤʽʩʷʯʥʦ. ʈʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 3.11 ʪʘ ʥʘ 

ʨʠʩʫʥʢʫ 3.15. 

 

ʊʘʙʣʠʮʷ 3.11 ï ɺʠʪʨʘʪʘ ʧʘʣʠʚʘ ʘʚʪʦʙʫʩʘʤʠ ʽʟ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ ʥʘ 55-ʤʫ 

ʤʘʨʰʨʫʪʽ ʟʘ 5 ʤʽʩʷʮʽʚ 

ˉ ʛʨʫʧʠ 
ɺʠʪʨʘʪʘ ʧʘʣʠʚʘ, ʣ/100 ʢʤ 

ʉʽʯʝʥʴ ʃʶʪʠʡ ɹʝʨʝʟʝʥʴ ʂʚʽʪʝʥʴ ʊʨʘʚʝʥʴ 

1 44,83 44,76 44,58 43,46 43,34 

2 44,57 44,54 44,53 43,31 43,21 

3 44,57 44,48 44,18 43,25 43,15 

4 41,81 41,53 40,67 40,16 39,79 

5 41,49 41,10 40,27 39,76 39,63 

6 40,85 40,71 40,19 39,64 39,51 

 

 

ʈʠʩʫʥʦʢ 3.15 ï ɺʠʪʨʘʪʘ ʧʘʣʠʚʘ ʘʚʪʦʙʫʩʘʤʠ ʽʟ ʜʦʩʣʽʜʥʠʭ ʛʨʫʧ 

ʥʘ 55-ʤʫ ʤʘʨʰʨʫʪʽ ʟʘ 5 ʤʽʩʷʮʽʚ 

 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩʫʥʢʫ 3.15, ʧʨʦʩʣʽʜʢʦʚʫʻʪʴʩʷ ʯʽʪʢʘ ʟʘʣʝʞʥʽʩʪʴ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ 

ʚʽʜ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʪʦʙʫʩʘ, ʪʦʤʫ ʥʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ 

ʚʠʟʥʘʯʝʥʥʷ ʟʘʢʦʥʽʚ ʨʦʟʧʦʜʽʣʫ, ʷʢʠʤʠ ʦʧʠʩʫʚʘʪʠʤʝʪʴʩʷ ʜʘʥʝ ʷʚʠʱʝ. 
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ɼʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʢʦʥʽʚ ʨʦʟʧʦʜʽʣʫ ʟ ʫʩʴʦʛʦ ʤʘʩʠʚʫ ʜʘʥʠʭ ʙʫʣʦ 

ʚʠʦʢʨʝʤʣʝʥʦ ʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʜʣʷ ʯʦʪʠʨʴʦʭ ʤʘʨʰʨʫʪʽʚ ʪʘ ʟʛʨʫʧʦʚʘʥʦ ʾʭ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʤʽʩʷʮʷ ʧʝʨʝʙʫʚʘʥʥʷ ʘʚʪʦʙʫʩʘ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʈʝʟʫʣʴʪʘʪʠ ʥʘʚʝʜʝʥʦ 

ʚ ʪʘʙʣʠʮʽ 3.12. 

ʊʘʙʣʠʮʷ 3.12 ï ɺʠʪʨʘʪʘ ʧʘʣʠʚʘ, ʟʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʤʽʩʷʮʽʚ ʚ 

ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʄ
ʽ
ʩ
ʷ
ʮ
ʽ
ʚ
 
ʚ
 

ʝ
ʢ
ʩ
ʧ
ʣ
ʫ
ʘ
ʪ
ʘ
ʮ
ʽ
ʾ

 

ɺ
ʠ
ʪ
ʨ
ʘ
ʪ
ʘ
 

ʧ
ʘ
ʣ
ʠ
ʚ
ʘ
,
 

ʣ
/
1
0
0
ʢ
ʤ

 

ʄ
ʽ
ʩ
ʷ
ʮ
ʽ
ʚ
 
ʚ
 

ʝ
ʢ
ʩ
ʧ
ʣ
ʫ
ʘ
ʪ
ʘ
ʮ
ʽ
ʾ

 

ɺ
ʠ
ʪ
ʨ
ʘ
ʪ
ʘ
 

ʧ
ʘ
ʣ
ʠ
ʚ
ʘ
,
 

ʣ
/
1
0
0
ʢ
ʤ

 

ʄ
ʽ
ʩ
ʷ
ʮ
ʽ
ʚ
 
ʚ
 

ʝ
ʢ
ʩ
ʧ
ʣ
ʫ
ʘ
ʪ
ʘ
ʮ
ʽ
ʾ

 

ɺ
ʠ
ʪ
ʨ
ʘ
ʪ
ʘ
 

ʧ
ʘ
ʣ
ʠ
ʚ
ʘ
,
 

ʣ
/
1
0
0
ʢ
ʤ

 

ʄ
ʽ
ʩ
ʷ
ʮ
ʽ
ʚ
 
ʚ
 

ʝ
ʢ
ʩ
ʧ
ʣ
ʫ
ʘ
ʪ
ʘ
ʮ
ʽ
ʾ

 

ɺ
ʠ
ʪ
ʨ
ʘ
ʪ
ʘ
 

ʧ
ʘ
ʣ
ʠ
ʚ
ʘ
,
 

ʣ
/
1
0
0
ʢ
ʤ

 

ʄʘʨʰʨʫʪ ˉ55 ʄʘʨʰʨʫʪ ˉ118 ʄʘʨʰʨʫʪ ˉ20 ʄʘʨʰʨʫʪ ˉ62 

0 39,74 0 38,5 0 38,23 0 40,21 

3 41,00 4 38,8 2 38,89 1 40,63 

4 39,89 6 38,5 4 38,51 3 41,20 

5 40,66 7 39,08 8 38,75 4 40,59 

8 40,85 12 39,34 9 38,84 8 40,40 

15 40,98 59 42,5 10 39,26 15 41,55 

53 42,94 59 42,4 53 43,14 49 43,80 

59 43,97 62 42,64 58 42,12 56 44,07 

60 43,97 62 42,3 60 42,1 57 44,32 

61 43,67 62 42,96 61 41,9 58 44,48 

62 44,31 63 41,75 62 42,99 59 44,29 

63 44,28 64 42,1 63 42,62 61 44,04 

64 43,59 64 42,15 66 41,9 62 44,74 

65 43,36 65 42,69 67 41,73 63 44,92 

66 43,65 67 42,4 68 43,04 64 43,81 

67 44,24 70 42,6 71 41,9 65 43,89 

73 43,24 73 42,42 73 42,34 66 43,75 

74 44,86 74 42,88 74 43,6 67 44,18 

75 44,04 75 42,51 75 42,45 71 44,81 

76 43,2 76 42,4 76 43,5 73 44,17 

78 43,56 79 42,57 77 42,18 76 44,35 

ʅʘ ʨʠʩ. 3.16 ï 3.19 ʥʘʚʝʜʝʥʦ ʛʨʘʬʽʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚʽʜ 

ʢʽʣʴʢʦʩʪʽ ʤʽʩʷʮʽʚ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʘ ʚ ʪʘʙʣ. 3.13 ʧʨʝʜʩʪʘʚʣʝʥʦ ʧʦʣʽʥʦʤʽʘʣʴʥʽ 

ʟʘʣʝʞʥʦʩʪʽ. ʊʘʢʦʞ, ʚʠʟʥʘʯʝʥʦ ʚʽʜʩʦʪʦʢ ʨʦʟʙʽʞʥʦʩʪʽ ʤʽʞ ʟʥʘʯʝʥʥʷʤ ʚʠʪʨʘʪʠ 

ʧʘʣʠʚʘ ʚ ʧʝʨʰʠʡ ʤʽʩʷʮʴ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʟʥʘʯʝʥʥʷʤ ʫ ʧʦʯʘʪʢʦʚʽʡ ʪʦʯʮʽ ʢʨʠʚʦʾ 

(ʧʨʠ x = 0). 
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ʈʠʩʫʥʦʢ 3.16 ï ɺʠʪʨʘʪʘ ʧʘʣʠʚʘ ʚʽʜ 

ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʄʘʨʰʨʫʪ ˉ55 

 

ʈʠʩʫʥʦʢ 3.17 ï ɺʠʪʨʘʪʘ ʧʘʣʠʚʘ ʚʽʜ 

ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʄʘʨʰʨʫʪ ˉ118 

 

ʈʠʩʫʥʦʢ 3.18 ï ɺʠʪʨʘʪʘ ʧʘʣʠʚʘ ʚʽʜ 

ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʄʘʨʰʨʫʪ ˉ62 

 

ʈʠʩʫʥʦʢ 3.19 ï ɺʠʪʨʘʪʘ ʧʘʣʠʚʘ ʚʽʜ 

ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʄʘʨʰʨʫʪ ˉ20 

y = -0,0007x2 + 0,1077x + 39,947
wч Ґ лΣфмо
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y = -0,0007x2 + 0,1091x + 38,262
wч Ґ лΣфтлм
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y = -0,0007x2 + 0,1061x + 40,282
wч Ґ лΣфпум
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y = -0,0007x2 + 0,1097x + 38,2
wч Ґ лΣфммо
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ʊʘʙʣʠʮʷ 3.13 ï ʇʦʣʽʥʦʤʽʘʣʴʥʽ ʟʘʣʝʞʥʦʩʪʽ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚʽʜ ʢʽʣʴʢʦʩʪʽ 

ʤʽʩʷʮʽʚ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ 

ʄʘʨ-

ʰʨʫʪ 
ʈʽʚʥʷʥʥʷ R2 Qs0 

ʂʨʠʪʝʨʽʡ 

ʌʽʰʝʨʘ 

Qs(0)-

Qs0 

ȹQs, 

% 

55 Qs(Tʝ) = -0,0007ĿTʝ
 2+0,1077ĿTʝ+39,95 0,9131 39,74 381,67 0,21 0,53 

118 Qs(Tʝ) = -0,0007ĿTʝ
 2+0,1091ĿTʝ+38,26 0,9701 38,5 787,6 -0,24 0,63 

62 Qs(Tʝ) = -0,0007ĿTʝ
 2+0,1061ĿTʝ+40,28 0,9481 40,21 279,06 0,07 0,17 

20 Qs(Tʝ) = -0,0007ĿTʝ
 2+0,1097ĿTʝ+38,20 0,9113 38,23 647,38 -0,03 0,08 

ʜʝ Qs(Tʝ) ï ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʟʘʣʝʞʥʦ ʚʽʜ ʢʽʣʴʢʦʩʪʽ ʤʽʩʷʮʽʚ ʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʣ/100 ʢʤ; 

Tʝ ï ʪʝʨʤʽʥ ʝʢʩʧʣʫʘʪʘʮʽʾ ʚ ʤʽʩʷʮʷʭ; 

Qs0 ï ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʚ ʧʝʨʰʠʡ ʤʽʩʷʮʴ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʣ/100 ʢʤ. 

ʗʢ ʚʠʜʥʦ, ʨʽʚʥʷʥʥʷ ʤʘʶʪʴ ʦʜʥʘʢʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ a ʪʘ ʜʦʩʠʪʴ ʙʣʠʟʴʢʽ 

ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ b. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʢʦʝʬʽʮʽʻʥʪ ʩ ʧʨʘʢʪʠʯʥʦ ʨʽʚʥʠʡ ʧʦʯʘʪʢʦʚʽʡ 

ʚʠʪʨʘʪʽ ʧʘʣʠʚʘ Qs0 ʧʨʠ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʘ ʧʝʚʥʦʤʫ ʤʘʨʰʨʫʪʽ. ɿ ʮʴʦʛʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ, ʨʽʚʥʷʥʥʷ ʟʘʣʝʞʥʦʩʪʽ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚʽʜ 

ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʜʣʷ ʚʩʽʭ ʤʘʨʰʨʫʪʽʚ ʤʘʪʠʤʝ ʚʠʛʣʷʜ: 

 Qs(Tʝ) = -0,0007ĿTʝ
2 + 0,1080ĿTʝ + Qs0 (3.5) 

ʊʘʢʦʞ, ʦʩʢʽʣʴʢʠ ʭʘʨʘʢʪʝʨ ʟʤʽʥʠ ʢʨʠʚʦʾ ʦʜʥʘʢʦʚʠʡ ʜʣʷ ʚʩʽʭ ʯʦʪʠʨʴʦʭ 

ʚʠʧʘʜʢʽʚ, ʥʘ ʱʦ ʚʢʘʟʫʻ ʧʦʜʽʙʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʽʚ ʧʦʣʽʥʦʤʠ a ʪʘ b, ʘ ʨʽʟʥʠʮʷ ʣʠʰʝ ʚ 

ʾʾ ʧʦʯʘʪʢʦʚʽʡ ʪʦʯʮʽ, ʪʦ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʟʘʣʝʞʥʽʩʪʴ (3.5) ʜʦʮʽʣʴʥʦ 

ʚʠʢʦʨʠʩʪʘʪʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʢʦʨʠʛʫʚʘʥʥʷ ʣʽʥʽʡʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʟʘ 

ʪʝʨʤʽʥʦʤ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʷʢʠʡ ʧʦʟʥʘʯʠʤʦ kT: 

 
2 2

0

0 0

0,0007 0,1080 0,0007 0,1080
1,0ʝ ʝ s ʝ ʝ

ʊ

s s

ʊ ʊ Q ʊ ʊ
k

Q Q

- Ö + Ö + - Ö + Ö
= = +  (3.6) 

ʊʦʜʽ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʚ ʧʝʚʥʠʡ ʤʽʩʷʮʴ ʝʢʩʧʣʫʘʪʘʮʽʾ ʙʫʜʝ ʚʠʟʥʘʯʘʪʠʩʴ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

 Qs = Qs0 Ā kT (3.7) 

ɺ ʪʘʙʣʠʮʽ 3.14 ʥʘʚʝʜʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʟʘ 

ʨʽʚʥʷʥʥʷʤ (3.5), ʚʠʟʥʘʯʝʥʦ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʝʛʫʚʘʥʥʷ ʜʣʷ ʚʽʜʧʦʚʽʜʥʦʾ ʢʽʣʴʢʦʩʪʽ 

ʤʽʩʷʮʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʚʠʟʥʘʯʝʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʜʝʪʝʨʤʽʥʘʮʽʾ ʜʣʷ ʟʥʘʯʝʥʴ, 

ʦʪʨʠʤʘʥʠʭ ʟʘ ʨʽʚʥʷʥʥʷʤʠ (3.5) ʪʘ (3.7). 



105 

ʊʘʙʣʠʮʷ 3.14 ï ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʢʦʝʬʽʮʽʻʥʪʫ ʢʦʨʠʛʫʚʘʥʥʷ ʚʠʪʨʘʪʠ 

ʧʘʣʠʚʘ ʟʘ ʪʝʨʤʽʥʦʤ ʝʢʩʧʣʫʘʪʘʮʽʾ 

Tʝ Qs_ʝʢʩ Qs(Tʝ) 

R2 

ʜʣʷ 

Qs(Tʝ) 

kT Qs0ĿkT 

R2 

ʜʣʷ 

Qs0ĿkT 

Tʝ Qs_ʝʢʩ Qs(Tʝ) 

R2 

ʜʣʷ 

Qs(Tʝ) 

kT Qs0ĿkT 

R2 

ʜʣʷ 

Qs0ĿkT 

ʄʘʨʰʨʫʪ ˉ55 ʄʘʨʰʨʫʪ ˉ118 

0 39,74 39,74 

0,904 

1 39,74 

0,900 

0 38,50 38,50 

0,958 

1 38,50 

0,958 

3 41,00 40,06 1,008 40,06 4 38,8 38,92 1,011 38,92 

4 39,89 40,16 1,011 40,18 6 38,50 39,12 1,016 39,12 

5 40,66 40,26 1,013 40,26 7 39,08 39,22 1,019 39,23 

8 40,85 40,56 1,021 40,57 12 39,34 39,70 1,031 39,69 

15 40,98 41,20 1,037 41,21 59 42,5 42,44 1,102 42,43 

53 42,94 43,50 1,095 43,52 59 42,40 42,44 1,102 42,43 

59 43,97 43,68 1,099 43,67 62 42,64 42,51 1,104 42,50 

60 43,97 43,70 1,1 43,71 62 42,3 42,51 1,104 42,50 

61 43,67 43,72 1,1 43,71 62 42,96 42,51 1,104 42,50 

62 44,31 43,75 1,101 43,75 63 41,75 42,53 1,105 42,54 

63 44,28 43,77 1,101 43,75 64 42,10 42,54 1,105 42,54 

64 43,59 43,78 1,102 43,79 64 42,15 42,54 1,105 42,54 

65 43,36 43,80 1,102 43,79 65 42,69 42,56 1,106 42,58 

66 43,65 43,82 1,103 43,83 67 42,40 42,59 1,106 42,58 

67 44,24 43,83 1,103 43,83 70 42,6 42,63 1,107 42,62 

73 43,24 43,89 1,105 43,91 73 42,42 42,65 1,108 42,66 

74 44,86 43,90 1,105 43,91 74 42,88 42,66 1,108 42,66 

75 44,04 43,90 1,105 43,91 75 42,51 42,66 1,108 42,66 

76 43,2 43,90 1,105 43,91 76 42,40 42,66 1,108 42,66 

78 43,56 43,91 1,105 43,91 79 42,57 42,66 1,108 42,66 

ʄʘʨʰʨʫʪ ˉ20 ʄʘʨʰʨʫʪ ˉ62 

0 38,23 38,23 

0,895 

1 38,23 

0,895 

0 40,21 40,21 

0,945 

1 40,21 

0,946 

2 38,89 38,44 1,006 38,46 1 40,63 40,32 1,003 40,33 

4 38,51 38,65 1,011 38,65 3 41,20 40,53 1,008 40,53 

8 38,75 39,05 1,021 39,03 4 40,59 40,63 1,01 40,61 

9 38,84 39,15 1,024 39,15 8 40,40 41,03 1,02 41,01 

10 39,26 39,24 1,026 39,22 15 41,55 41,67 1,036 41,66 

53 43,14 41,99 1,098 41,98 49 43,80 43,82 1,09 43,83 

58 42,12 42,14 1,102 42,13 56 44,07 44,06 1,096 44,07 

60 42,10 42,19 1,104 42,21 57 44,32 44,09 1,097 44,11 

61 41,90 42,21 1,104 42,21 58 44,48 44,12 1,097 44,11 

62 42,99 42,24 1,105 42,24 59 44,29 44,15 1,098 44,15 

63 42,62 42,26 1,105 42,24 61 44,04 44,19 1,099 44,19 

66 41,90 42,31 1,107 42,32 62 44,74 44,22 1,1 44,23 

67 41,73 42,32 1,107 42,32 63 44,92 44,24 1,1 44,23 

68 43,04 42,34 1,107 42,32 64 43,81 44,25 1,101 44,27 

71 41,90 42,37 1,108 42,36 65 43,89 44,27 1,101 44,27 

73 42,34 42,38 1,109 42,40 66 43,75 44,29 1,101 44,27 

74 43,60 42,39 1,109 42,40 67 44,18 44,30 1,102 44,31 

75 42,45 42,39 1,109 42,40 71 44,81 44,35 1,103 44,35 

76 43,50 42,39 1,109 42,40 73 44,17 44,36 1,103 44,35 

77 42,18 42,40 1,109 42,40 76 44,35 44,37 1,104 44,39 

ʜʝ Qs_ʝʢʩ ï ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʰʣʷʭʦʚʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ; 

R2 ï ʢʦʝʬʽʮʽʻʥʪʠ ʜʝʪʝʨʤʽʥʘʮʽʾ. 
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ʅʘʩʪʫʧʥʦʶ ʯʘʩʪʠʥʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʝʨʝʣʽʢʫ 

ʥʝʩʧʨʘʚʥʦʩʪʝʡ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ. ʋʩʽ 

ʚʽʜʤʦʚʠ ʟʘ ʜʦʩʣʽʜʥʠʡ ʧʝʨʽʦʜ ʙʫʣʦ ʟʛʨʫʧʦʚʘʥʦ ʟʘ ʧʨʠʥʘʣʝʞʥʽʩʪʶ ʾʭ ʜʦ ʧʝʚʥʦʾ 

ʩʠʩʪʝʤʠ ʯʠ ʩʢʣʘʜʥʠʢʘ. ʇʽʩʣʷ ʮʴʦʛʦ ʙʫʣʦ ʧʽʜʨʘʭʦʚʘʥʦ ʟʘʛʘʣʴʥʫ ʢʽʣʴʢʽʩʪʴ ʚʽʜʤʦʚ, 

ʢʽʣʴʢʽʩʪʴ ʚʽʜʤʦʚ ʥʘ ʦʜʠʥʠʮʶ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʚ ʛʨʫʧʽ ʪʘ ʚʽʜʩʦʪʦʢ ʚʽʜ ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʚʽʜʤʦʚ ʫ ʛʨʫʧʽ ʜʣʷ ʢʦʞʥʦʾ ʟ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʛʨʫʧ. ʈʝʟʫʣʴʪʘʪʠ 

ʨʦʟʨʘʭʫʥʢʽʚ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 3.15. 

 

ʊʘʙʣʠʮʷ 3.15 ï ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʢʽʣʴʢʦʩʪʽ ʚʽʜʤʦʚ ʧʦ ʛʨʫʧʘʤ 

ʅʘʡʤʝʥʫʚʘʥʥʷ 

ʩʠʩʪʝʤʠ ʯʠ 
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ʂ
ʽ
ʣ
ʴ
ʢ
ʽ
ʩ
ʪ
ʴ
 
ʚ
ʽ
ʜ
ʤ
ʦ
ʚ

 

ɺ
ʽ
ʜ
ʤ
ʦ
ʚ
 
ʥ
ʘ
 
ʦ
ʜ
ʠ
ʥ
 

ʘ
ʚ
ʪ
ʦ
ʙ
ʫ
ʩ
 
ʚ
 
ʛ
ʨ
ʫ
ʧ
ʽ

 

%
 
ʚ
ʽ
ʜ
 
ʟ
ʘ
ʛ
ʘ
ʣ
ʴ
ʥ
ʦ
ʾ
 

ʢ
ʽ
ʣ
ʴ
ʢ
ʦ
ʩ
ʪ
ʽ
 
ʚ
ʽ
ʜ
ʤ
ʦ
ʚ
 

ʚ
 
ʛ
ʨ
ʫ
ʧ
ʽ

 

ʂ
ʽ
ʣ
ʴ
ʢ
ʽ
ʩ
ʪ
ʴ
 
ʚ
ʽ
ʜ
ʤ
ʦ
ʚ

 

ɺ
ʽ
ʜ
ʤ
ʦ
ʚ
 
ʥ
ʘ
 
ʦ
ʜ
ʠ
ʥ
 

ʘ
ʚ
ʪ
ʦ
ʙ
ʫ
ʩ
 
ʚ
 
ʛ
ʨ
ʫ
ʧ
ʽ

 

%
 
ʚ
ʽ
ʜ
 

ʟ
ʘ
ʛ
ʘ
ʣ
ʴ
ʥ
ʦ
ʾ
 

ʢ
ʽ
ʣ
ʴ
ʢ
ʦ
ʩ
ʪ
ʽ
 
ʚ
ʽ
ʜ
ʤ
ʦ
ʚ
 

ʚ
 
ʛ
ʨ
ʫ
ʧ
ʽ

 

ʂ
ʽ
ʣ
ʴ
ʢ
ʽ
ʩ
ʪ
ʴ
 
ʚ
ʽ
ʜ
ʤ
ʦ
ʚ

 

ɺ
ʽ
ʜ
ʤ
ʦ
ʚ
 
ʥ
ʘ
 
ʦ
ʜ
ʠ
ʥ
 

ʘ
ʚ
ʪ
ʦ
ʙ
ʫ
ʩ
 
ʚ
 
ʛ
ʨ
ʫ
ʧ
ʽ

 

%
 
ʚ
ʽ
ʜ
 
ʟ
ʘ
ʛ
ʘ
ʣ
ʴ
ʥ
ʦ
ʾ
 

ʢ
ʽ
ʣ
ʴ
ʢ
ʦ
ʩ
ʪ
ʽ
 
ʚ
ʽ
ʜ
ʤ
ʦ
ʚ
 

ʚ
 
ʛ
ʨ
ʫ
ʧ
ʽ

 

ɺʽʜʤʦʚʠ 

ʉʠʩʪʝʤʘ ʚʠʧʫʩʢʫ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ 
1 0,06 0,2 5 0,33 1,5 1 0,11 0,4 

ʉʠʩʪʝʤʘ ʤʘʱʝʥʥʷ 3 0,18 0,7 3 0,2 0,9 1 0,11 0,4 

ʈʫʣʴʦʚʝ ʢʝʨʫʚʘʥʥʷ 5 0,29 1,2 3 0,2 0,9 2 0,22 0,8 

ʂʦʨʦʙʢʘ ʧʝʨʝʜʘʯ 6 0,35 1,4 7 0,47 2,1 5 0,56 2,0 

ʉʠʩʪʝʤʘ ʞʠʚʣʝʥʥʷ 9 0,53 2,1 4 0,27 1,2 1 0,11 0,4 

ʇʽʜʚʽʩʢʘ 26 1,53 6,2 41 2,73 12,2 20 2,22 8,0 

ɼʚʠʛʫʥ 

ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʟʛʦʨʘʥʥʷ 

23 1,35 5,5 12 0,8 3,6 28 3,11 11,2 

ʂʫʟʦʚ 33 1,94 7,9 34 2,27 10,1 17 1,89 6,8 

ɻʘʣʴʤʽʚʥʘ ʩʠʩʪʝʤʘ 38 2,24 9,1 22 1,47 6,6 27 3 10,8 

ʉʠʩʪʝʤʘ 

ʦʭʦʣʦʜʞʝʥʥʷ 
56 3,29 13,4 42 2,8 12,5 44 4,89 17,7 

ʂʦʣʝʩʘ 55 3,24 13,1 34 2,27 10,1 30 3,33 12,0 

ɽʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ 92 5,41 22,0 76 5,07 22,7 54 6 21,7 

ɺʩʴʦʛʦ ʚʽʜʤʦʚ 347 20,41 82,8 283 18,88 84,4 230 25,55 92,4 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 3.15 

ʊʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʇʄʄ 

ʅʝ ʟʘʧʫʩʢʘʻʪʴʩʷ 

ʜʚʠʛʫʥ ʯʝʨʝʟ ʷʢʽʩʪʴ 

ʇʄʄ 

21 1,24 5,0 16 1,07 4,9 2 0,22 0,8 

ʊʝʭʥʽʯʥʝ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 
51 3 12,2 36 2,4 10,7 17 1,89 6,8 

ɺʩʴʦʛʦ ʊʆ ʪʘ ʇʄʄ 72 4,24 17,2 52 3,47 15,5 19 2,11 7,6 

ʈʘʟʦʤ: 419 24,65 100,0 335 22,35 100 249 27,66 100,0 

 

ʅʘʡʤʝʥʫʚʘʥʥʷ 

ʩʠʩʪʝʤʠ ʯʠ 

ʩʢʣʘʜʥʠʢʘ 

ɻʨʫʧʧʘ 4 ɻʨʫʧʧʘ 5 ɻʨʫʧʧʘ 6 

ʂ
ʽ
ʣ
ʴ
ʢ
ʽ
ʩ
ʪ
ʴ
 
ʚ
ʽ
ʜ
ʤ
ʦ
ʚ

 

ɺ
ʽ
ʜ
ʤ
ʦ
ʚ
 
ʥ
ʘ
 
ʦ
ʜ
ʠ
ʥ
 

ʘ
ʚ
ʪ
ʦ
ʙ
ʫ
ʩ
 
ʚ
 
ʛ
ʨ
ʫ
ʧ
ʽ

 

%
 
ʚ
ʽ
ʜ
 

ʟ
ʘ
ʛ
ʘ
ʣ
ʴ
ʥ
ʦ
ʾ
 

ʢ
ʽ
ʣ
ʴ
ʢ
ʦ
ʩ
ʪ
ʽ
 
ʚ
ʽ
ʜ
ʤ
ʦ
ʚ
 

ʚ
 
ʛ
ʨ
ʫ
ʧ
ʽ

 

ʂ
ʽ
ʣ
ʴ
ʢ
ʽ
ʩ
ʪ
ʴ
 
ʚ
ʽ
ʜ
ʤ
ʦ
ʚ

 

ɺ
ʽ
ʜ
ʤ
ʦ
ʚ
 
ʥ
ʘ
 
ʦ
ʜ
ʠ
ʥ
 

ʘ
ʚ
ʪ
ʦ
ʙ
ʫ
ʩ
 
ʚ
 
ʛ
ʨ
ʫ
ʧ
ʽ

 

%
 
ʚ
ʽ
ʜ
 
ʟ
ʘ
ʛ
ʘ
ʣ
ʴ
ʥ
ʦ
ʾ
 

ʢ
ʽ
ʣ
ʴ
ʢ
ʦ
ʩ
ʪ
ʽ
 
ʚ
ʽ
ʜ
ʤ
ʦ
ʚ
 

ʚ
 
ʛ
ʨ
ʫ
ʧ
ʽ

 

ʂ
ʽ
ʣ
ʴ
ʢ
ʽ
ʩ
ʪ
ʴ
 
ʚ
ʽ
ʜ
ʤ
ʦ
ʚ

 

ɺ
ʽ
ʜ
ʤ
ʦ
ʚ
 
ʥ
ʘ
 
ʦ
ʜ
ʠ
ʥ
 

ʘ
ʚ
ʪ
ʦ
ʙ
ʫ
ʩ
 
ʚ
 
ʛ
ʨ
ʫ
ʧ
ʽ

 

%
 
ʚ
ʽ
ʜ
 
ʟ
ʘ
ʛ
ʘ
ʣ
ʴ
ʥ
ʦ
ʾ
 

ʢ
ʽ
ʣ
ʴ
ʢ
ʦ
ʩ
ʪ
ʽ
 
ʚ
ʽ
ʜ
ʤ
ʦ
ʚ
 

ʚ
 
ʛ
ʨ
ʫ
ʧ
ʽ

 

ɺʽʜʤʦʚʠ 

ʉʠʩʪʝʤʘ ʚʠʧʫʩʢʫ 

ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ 
1 0,13 2,1 0 0 0,0 0 0 0,0 

ʉʠʩʪʝʤʘ ʤʘʱʝʥʥʷ 0 0 0,0 1 0,1 1,6 0 0 0,0 

ʈʫʣʴʦʚʝ ʢʝʨʫʚʘʥʥʷ 1 0,13 2,1 3 0,3 4,9 0 0 0,0 

ʂʦʨʦʙʢʘ ʧʝʨʝʜʘʯ 1 0,13 2,1 0 0 0,0 2 0,25 6,9 

ʉʠʩʪʝʤʘ ʞʠʚʣʝʥʥʷ 3 0,38 6,4 1 0,1 1,6 1 0,13 3,4 

ʇʽʜʚʽʩʢʘ 0 0 0,0 3 0,3 4,9 0 0 0,0 

ɼʚʠʛʫʥ 

ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʟʛʦʨʘʥʥʷ 

0 0 0,0 1 0,1 1,6 1 0,13 3,4 

ʂʫʟʦʚ 6 0,75 12,8 11 1,1 18,0 7 0,88 24,1 

ɻʘʣʴʤʽʚʥʘ ʩʠʩʪʝʤʘ 6 0,75 12,8 0 0 0,0 3 0,38 10,3 

ʉʠʩʪʝʤʘ 

ʦʭʦʣʦʜʞʝʥʥʷ 
1 0,13 2,1 2 0,2 3,3 3 0,38 10,3 

ʂʦʣʝʩʘ 1 0,13 2,1 1 0,1 1,6 1 0,13 3,4 

ɽʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ 16 2 34,0 16 1,6 26,2 1 0,13 3,4 

ɺʩʴʦʛʦ ʚʽʜʤʦʚ 36 4,53 76,6 39 3,9 63,9 19 2,41 65,5 

ʊʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʇʄʄ 

ʅʝ ʟʘʧʫʩʢʘʻʪʴʩʷ 

ʜʚʠʛʫʥ ʯʝʨʝʟ ʷʢʽʩʪʴ 

ʇʄʄ 

1 0,13 2,1 2 0,2 3,3 1 0,13 3,5 

ʊʝʭʥʽʯʥʝ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 
10 1,25 21,3 20 2 32,8 9 1,13 31,0 

ɺʩʴʦʛʦ ʊʆ ʪʘ ʇʄʄ 11 1,38 23,4 22 2,2 36,1 10 1,26 34,5 

ʈʘʟʦʤ: 47 5,91 100,0 61 6,1 100,0 29 3,67 100,0 
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ɿ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʫ ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʫʩʽ ʚʽʜʤʦʚʠ, ʷʢʽ 

ʚʠʥʠʢʘʶʪʴ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʪʦʙʫʩʽʚ, ʜʦʮʽʣʴʥʦ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʚʽ ʛʨʫʧʠ: 

¶ ʪʽ, ʯʠʷ ʢʽʣʴʢʽʩʪʴ ʟʙʽʣʴʰʫʻʪʴʩʷ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɼʦ 

ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ, ʩʠʩʪʝʤʘ ʦʭʦʣʦʜʞʝʥʥʷ, ʢʦʣʝʩʘ, 

ʛʘʣʴʤʽʚʥʘ ʩʠʩʪʝʤʘ, ʧʽʜʚʽʩʢʘ, ʂʇ, ɼɺɿ; 

¶ ʪʽ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʨʽʚʥʦʤʽʨʥʦ ʫʧʨʦʜʦʚʞ ʚʩʴʦʛʦ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ. ɼʦ 

ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʩʠʩʪʝʤʘ ʚʠʧʫʩʢʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ; ʩʠʩʪʝʤʘ 

ʤʘʱʝʥʥʷ; ʩʠʩʪʝʤʘ ʞʠʚʣʝʥʥʷ; ʢʫʟʦʚ, ʨʫʣʴʦʚʝ ʢʝʨʫʚʘʥʥʷ. 

ʆʢʨʝʤʦ ʚʠʜʽʣʝʥʦ ʫʩʢʣʘʜʥʝʥʥʷ ʚ ʨʦʙʦʪʽ, ʚʠʢʣʠʢʘʥʽ ʷʢʽʩʪʶ ʇʄʄ ʪʘ 

ʧʝʨʽʦʜʠʯʥʝ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ, ʬʘʢʪʠʯʥʦ, ʜʘʥʽ ʢʘʪʝʛʦʨʽʾ ʥʝ 

ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʟʤʽʥ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʘʚʪʦʙʫʩʘ. 

ʅʘ ʨʠʩʫʥʢʫ 3.20, ʚ ʷʢʦʩʪʽ ʧʨʠʢʣʘʜʫ, ʥʘʚʝʜʝʥʽ ʭʘʨʘʢʪʝʨʥʽ ʛʨʘʬʽʢʠ ʨʦʟʧʦʜʽʣʫ 

ʢʽʣʴʢʦʩʪʽ ʚʽʜʤʦʚ ʥʘ ʦʜʠʥʠʮʶ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʜʣʷ ʦʙʦʭ ʢʘʪʝʛʦʨʽʡ ʚʽʜʤʦʚ ʥʘ 

ʧʨʠʢʣʘʜʽ ʢʦʣʽʩ ʪʘ ʨʫʣʴʦʚʦʛʦ ʢʝʨʫʚʘʥʥʷ. 

  
ʈʠʩʫʥʦʢ 3.20 ï ʈʦʟʧʦʜʽʣ ʢʽʣʴʢʦʩʪʽ ʚʽʜʤʦʚ ʥʘ ʦʜʠʥʠʮʶ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʧʦ 

ʛʨʫʧʘʤ ʽ ʩʢʣʘʜʥʠʢʘʤ 

 

ʗʢ ʚʠʜʥʦ ʟ ʛʨʘʬʽʢʽʚ, ʢʽʣʴʢʽʩʪʴ ʚʽʜʤʦʚ ʢʦʣʽʩ ʥʘ ʦʜʠʥʠʮʶ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʫ 

ʪʨʝʪʽʡ ʛʨʫʧʽ ʜʝʱʦ ʙʽʣʴʰʘ ʽ ʷʚʥʦ ʚʠʙʠʚʘʻʪʴʩʷ ʽʟ ʟʘʛʘʣʴʥʦʾ ʪʝʥʜʝʥʮʽʾ. ʎʝ 

ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʚ ʮʶ ʛʨʫʧʫ ʚʭʦʜʷʪʴ ʘʚʪʦʙʫʩʠ, ʷʢʽ ʜʦ ʣʶʪʦʛʦ 2015 ʨʦʢʫ ʙʫʣʠ 

ʥʘ ʙʘʣʘʥʩʽ ʘʚʪʦʙʫʩʥʦʛʦ ʧʘʨʢʫ ˉ7 ʽ ʝʢʩʧʣʫʘʪʫʚʘʣʠʩʷ ʫ ʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʦʤʫ 

ʨʝʞʠʤʽ. 
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ʋʟʘʛʘʣʴʥʶʶʯʠ ʦʪʨʠʤʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʜʘʥʽ (ʪʘʙʣ. 3.16 ʪʘ 

ʨʠʩ. 3.21), ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʥʘʡʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ ʚʽʜʤʦʚ ʧʨʠʧʘʜʘʻ ʥʘ 

ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ, ʩʠʩʪʝʤʫ ʦʭʦʣʦʜʞʝʥʥʷ ʪʘ ʢʦʣʝʩʘ. ʅʘʡʤʝʥʰʫ ʢʽʣʴʢʽʩʪʴ ʚʽʜʤʦʚ 

ʤʘʻ ʨʫʣʴʦʚʝ ʢʝʨʫʚʘʥʥʷ, ʩʠʩʪʝʤʘ ʚʠʧʫʩʢʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʪʘ ʩʠʩʪʝʤʘ ʤʘʱʝʥʥʷ. 

 

ʊʘʙʣʠʮʷ 3.16 ï ʉʫʤʘʨʥʘ ʢʽʣʴʢʽʩʪʴ ʚʽʜʤʦʚ ʧʦ ʫʩʽʤ ʛʨʫʧʘʤ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ. 

ʅʘʡʤʝʥʫʚʘʥʥʷ ʩʠʩʪʝʤʠ ʯʠ ʩʢʣʘʜʥʠʢʘ 

ʈʘʟʦʤ ʧʦ ʚʩʽʤ ʛʨʫʧʘʤ 

ʂʽʣʴʢʽʩʪʴ 

ʚʽʜʤʦʚ 

ɺʽʜʤʦʚ ʥʘ ʦʜʠʥ 

ʘʚʪʦʙʫʩ ʚ ʛʨʫʧʽ 

% ʚʽʜ ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʚʽʜʤʦʚ 

ʚ ʛʨʫʧʽ 

ɺʽʜʤʦʚʠ 

ʉʠʩʪʝʤʘ ʚʠʧʫʩʢʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ 8 0,12 0,7 

ʉʠʩʪʝʤʘ ʤʘʱʝʥʥʷ 8 0,12 0,7 

ʈʫʣʴʦʚʝ ʢʝʨʫʚʘʥʥʷ 14 0,21 1,2 

ʂʦʨʦʙʢʘ ʧʝʨʝʜʘʯ 21 0,31 1,8 

ʉʠʩʪʝʤʘ ʞʠʚʣʝʥʥʷ 19 0,28 1,7 

ʇʽʜʚʽʩʢʘ 90 1,34 7,9 

ɼʚʠʛʫʥ ʚʥʫʪʨʽʰʥʴʦʛʦ ʟʛʦʨʘʥʥʷ 65 0,97 5,7 

ʂʫʟʦʚ 108 1,61 9,5 

ɻʘʣʴʤʽʚʥʘ ʩʠʩʪʝʤʘ 96 1,43 8,4 

ʉʠʩʪʝʤʘ ʦʭʦʣʦʜʞʝʥʥʷ 148 2,21 13,0 

ʂʦʣʝʩʘ 122 1,82 10,7 

ɽʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ 255 3,81 22,4 

ɺʩʴʦʛʦ ʚʽʜʤʦʚ 954 14,24 83,7 

ʊʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʪʘ ʇʄʄ 

ʅʝ ʟʘʧʫʩʢʘʻʪʴʩʷ ʜʚʠʛʫʥ ʯʝʨʝʟ ʷʢʽʩʪʴ ʇʄʄ 43 0,64 3,8 

ʊʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 143 2,13 12,5 

ɺʩʴʦʛʦ ʊʆ ʪʘ ʇʄʄ 186 2,77 16,3 

ʈʘʟʦʤ: 1140 17,01 100,0 
 

 

ʈʠʩʫʥʦʢ 3.21 ï ʉʫʤʘʨʥʘ ʢʽʣʴʢʽʩʪʴ ʚʽʜʤʦʚ ʥʘ ʦʜʠʥʠʮʶ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ 
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ʊʘʢʦʞ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʥʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʽ ʥʝʩʧʨʘʚʥʦʩʪʽ ʚ ʢʦʞʥʽʡ ʟ ʩʠʩʪʝʤ 

ʪʘ ʩʢʣʘʜʥʠʢʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 3.17. ɺ ʷʢʦʩʪʽ ʧʨʠʢʣʘʜʫ, ʥʘ 

ʨʠʩ. 3.22 ʧʨʝʜʩʪʘʚʣʝʥʦ ʛʨʘʬʽʢʠ ʨʦʟʧʦʜʽʣʫ ʢʽʣʴʢʦʩʪʽ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʧʦ ʝʣʝʤʝʥʪʘʤ 

ʜʣʷ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ ʪʘ ʧʽʜʚʽʩʢʠ.  

ʊʘʙʣʠʮʷ 3.17 ï ʈʝʟʫʣʴʪʘʪʠ ʘʥʘʣʽʟʫ ʭʘʨʘʢʪʝʨʥʠʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʧʦ ʩʠʩʪʝʤʘʭ 

ʪʘ ʩʢʣʘʜʥʠʢʘʭ 

ʉʠʩʪʝʤʘ 
ɽʣʝʤʝʥʪ ʩʠʩʪʝʤʠ / 

ʥʝʩʧʨʘʚʥʽʩʪʴ 

ɻ
ʨ
ʫ
ʧ
ʘ
 
1

 

ɻ
ʨ
ʫ
ʧ
ʘ
 
2

 

ɻ
ʨ
ʫ
ʧ
ʘ
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ɻ
ʨ
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ɻ
ʨ
ʫ
ʧ
ʘ
 
5

 

ɻ
ʨ
ʫ
ʧ
ʘ
 
6

 

ɺ
ʩ
ʴ
ʦ
ʛ
ʦ

 

ɽʣʝʢʪʨʦ-

ʦʙʣʘʜʥʘʥʥʷ 
ɿʦʚʥʽʰʥʽ ʩʚʽʪʣʦʚʽ ʧʨʠʣʘʜʠ 62 43 41 15 14 0 175 

ɯʥʰʝ 7 7 5 0 2 0 21 

ɸʂɹ 6 10 2 0 0 0 18 

ɻʝʥʝʨʘʪʦʨ 7 5 4 0 0 0 16 

ʉʪʘʨʪʝʨ 6 7 2 1 0 0 16 

ɽʣʝʢʪʨʠʢʘ 4 4 0 0 0 1 9 

ʈʘʟʦʤ 92 76 54 16 16 1 255 

                                              

ʂʦʣʝʩʘ ʉʧʫʩʢʘʥʥʷ ʢʦʣʝʩʘ 26 19 3 0 1 1 50 

ɿʘʤʽʥʘ ʢʦʣʝʩʘ 10 6 1 0 0 0 17 

ɯʥʰʝ 4 4 0 1 0 0 9 

ɿʘʢʣʠʥʶʚʘʥʥʷ 6 2 0 0 0 0 8 

ʇʽʜʢʘʯʫʚʘʥʥʷ ʢʦʣʝʩʘ 5 3 0 0 0 0 8 

ʆʧʦʨʥʠʡ ʧʽʜʰʠʧʥʠʢ 4 0 0 0 0 0 4 

ʈʘʟʦʤ 55 34 4 1 1 1 96 

                                         
    

 

ʉʠʩʪʝʤʘ 

ʦʭʦʣʦʜʞʝʥʥʷ 
ʇʽʜʪʽʢʘʥʥʷ ʚ ʩʠʩʪʝʤʽ 43 27 26 0 0 3 99 

ʇʝʨʝʛʨʽʚ 4 5 9 0 0 0 18 

ɯʥʰʝ 5 7 2 1 2 0 17 

ʈʘʜʽʘʪʦʨ 1 0 4 0 0 0 5 

ɺʝʥʪʠʣʷʪʦʨ 1 3 0 0 0 0 4 

ʇʨʦʤʽʞʥʠʡ ʦʭʦʣʦʜʞʫʚʘʯ 

ʧʦʚʽʪʨʷ 
2 0 1 0 0 0 3 

ʂʦʤʧʨʝʩʦʨ 0 0 2 0 0 0 2 

ʈʘʟʦʤ 56 42 44 1 2 3 148 

                                              

ɻʘʣʴʤʽʚʥʘ 

ʩʠʩʪʝʤʘ 
ʇʥʝʚʤʦ-ʩʠʩʪʝʤʘ 14 13 13 1 0 0 41 

ʉʫʧʦʨʪʘ / ɼʠʩʢʠ 17 5 13 4 0 2 41 

ɯʥʰʝ 4 2 2 1 0 1 10 

ʉʪʦʷʥʢʦʚʘ ʛʘʣʴʤʽʚʥʘ 

ʩʠʩʪʝʤʘ 
3 2 0 0 0 0 5 

ʈʘʟʦʤ 38 22 28 6 0 3 97 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 3.16 

ʂʫʟʦʚ ɼʚʝʨʽ 16 14 8 2 3 4 47 

ʃʶʢ 7 14 4 1 6 3 35 

ʇ̔ ʜʣʦʛʘ 3 3 3 1 0 0 10 

ɯʥʰʝ 0 2 1 2 2 0 7 

ʉʠʜ̔ʥʥʷ 4 1 0 0 0 0 5 

ʉʢʣʦ 3 0 1 0 0 0 4 

ʈʘʟʦʤ 33 34 17 6 11 7 108 

                                       
       

ɼɺʉ ʂʨʽʧʣʝʥʥʷ 4 7 14 0 0 0 25 

ʅʝ ʩʪʘʙʣ̔ʴʥʘ ʨʦʙʦʪʘ 11 3 4 0 1 1 20 

ʈʝʤ̔ʥɹ / ʈʦʣʠʢʠ 3 2 7 0 0 0 12 

ʊʫʨʙʽʥʘ 5 0 3 0 0 0 8 

ʈʘʟʦʤ 23 12 28 0 1 1 65 

                                                  

ʇʽʜʚʽʩʢʘ ɺʠʪʽʢ ʧʦʚʽʪʨʷ ʩ ʩʠʩʪʝʤʠ 8 21 11 0 1 0 41 

ɺʽʜʩʫʪʥʽʩʪʴ ʧʦʜʘʯ ̔

ʧʦʚʽʪʨʷ 
7 13 5 0 0 0 25 

ʈʽʚʝʥʴ ʧʽʜʣʦʛʠ 6 4 1 0 1 0 12 

ɸʤʦʨʪʠʟʘʪʦʨʠ 5 3 0 0 1 0 9 

ɯʥʰʝ 0 0 3 0 0 0 3 

ʈʘʟʦʤ 26 41 20 0 3 0 90 

                                       
       

ʇʄʄ ʅʝ ʟʘʧʫʩʢʘʻʪʴʩʷ ʜʚʠʛʫʥ 13 8 2 1 0 1 25 

ɻʣʦʭʥʝ ʜʚʠʛʫʥ 8 8 0 0 2 0 18 

ʈʘʟʦʤ 21 16 2 1 2 1 43 

                                       
       

ɯʥʰʝ 

ʇʽʜʪʽʢʘʥʥʷ ʚ ʩʠʩʪʝʤʽ 

ʞʠʚʣʝʥʥʷ 
9 4 1 3 1 1 19 

ʅʝ ʚʤʠʢʘʻʪʴʩʷ ʧʝʨʝʜʘʯʘ 6 5 3 1 0 0 15 

ʃʶʬʪ ʨʫʣʴʦʚʦʛʦ 

ʢʫʨʫʚʘʥʥʷ 
4 3 1 1 1 0 10 

ʇʽʜʪʽʢʘʥʥʷ ʚ ʩʠʩʪʝʤʽ 

ʤʘʱʝʥʥʷ 
3 3 1 0 1 0 8 

ʇʨʦʛʦʨʘʥʥʷ ʚʠʭʣʦʧʥʦʾ 

ʩʠʩʪʝʤʠ 
1 5 1 1 0 0 8 

ʇʽʜʪʽʢʘʥʥʷ ATF ʂʇ 0 2 2 0 0 2 6 

ʇʽʜʪʽʢʘʥʥʷ ATF 

ʛʽʜʨʦʧʽʜʩʠʣʶʚʘʯʘ ʢʝʨʤʘ 
1 0 1 0 2 0 4 
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ʈʠʩʫʥʦʢ 3.22 ï ɻʨʘʬʽʢʠ ʨʦʟʧʦʜʽʣʫ ʢʽʣʴʢʦʩʪʽ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʧʦ ʝʣʝʤʝʥʪʘʤ 

 

ɺʠʩʥʦʚʢʠ ʟʘ ʨʦʟʜʽʣʦʤ 3 

 

1. ʐʣʷʭʦʤ ʧʨʷʤʦʛʦ ʚʠʤʽʨʶʚʘʥʥʷ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʰʚʠʜʢʽʩʥʽ ʨʝʞʠʤʠ ʪʘ 

ʜʠʥʘʤʽʢʫ ʟʤʽʥʠ ʨʝʣʴʻʬʫ ʥʘ ʜʚʦʭ, ʢʣʶʯʦʚʠʭ ʟ ʪʦʯʢʠ ʟʦʨʫ ʩʢʣʘʜʥʦʩʪʽ ʪʘ ʢʽʣʴʢʦʩʪʽ 

ʨʝʡʩʽʚ ʟʘ ʨʽʢ, ʤʘʨʰʨʫʪʘʭ, ʟʘ ʷʢʠʤʠ ʝʢʩʧʣʫʘʪʫʶʪʴʩʷ ʘʚʪʦʙʫʩʠ ʤʘʨʢʠ ʄɸɿ 203. ɿʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʤʽʨʶʚʘʥʴ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʚʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘ 

ʤʘʪʝʤʘʪʠʯʥʽʡ ʤʦʜʝʣʽ. 

2. ɺʠʟʥʘʯʝʥʦ ʭʘʨʘʢʪʝʨ ʟʤʽʥʠ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ 

ʘʪʤʦʩʬʝʨʥʦʛʦ ʪʠʩʢʫ ʫ ʧʨʦʜʦʚʞ ʨʦʢʫ. ʅʘ ʦʩʥʦʚʽ ʮʠʭ ʜʘʥʠʭ ʙʫʣʦ ʧʦʙʫʜʦʚʘʥʦ 

ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʪʝʤʧʝʨʘʪʫʨʦʶ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʚʠʪʨʘʪʦʶ ʧʘʣʠʚʘ, 

ʷʢʘ ʦʧʠʩʫʻʪʴʩʷ ʧʦʣʽʥʦʤʦʤ ʜʨʫʛʦʛʦ ʩʪʫʧʝʥʷ. ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʦʪʨʠʤʘʥʽ ʟʘʣʝʞʥʦʩʪʽ, 
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ʙʫʣʦ ʚʠʚʝʜʝʥʝ ʨʽʚʥʷʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʢʦʨʠʛʫʚʘʥʥʷ ʥʦʨʤʠ ʚʠʪʨʘʪʠ 

ʧʘʣʠʚʘ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ kt. 

3. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʭʘʨʘʢʪʝʨ ʟʤʽʥʠ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʤʽʩʴʢʠʤʠ ʘʚʪʦʙʫʩʘʤʠ 

ʤʘʨʢʠ ʄɸɿ 203 ʚʽʜ ʪʝʨʤʽʥʫ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʦʧʠʩʫʻʪʴʩʷ ʧʦʣʽʥʦʤʦʤ ʜʨʫʛʦʛʦ 

ʩʪʫʧʝʥʷ, ʥʘ ʦʩʥʦʚʽ ʯʦʛʦ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʝ ʨʽʚʥʷʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʫ ʢʦʨʠʛʫʚʘʥʥʷ ʥʦʨʤʠ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʟʘ ʪʝʨʤʽʥʦʤ ʝʢʩʧʣʫʘʪʘʮʽʾ kT. 

4. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʥʘʡʙʽʣʴʰʘ 

ʢʽʣʴʢʽʩʪʴ ʚʽʜʤʦʚ ʧʨʠʧʘʜʘʻ ʥʘ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ, ʩʠʩʪʝʤʫ ʦʭʦʣʦʜʞʝʥʥʷ, ʢʦʣʝʩʘ, 

ʝʣʝʤʝʥʪʠ ʢʫʟʦʚʘ, ʛʘʣʴʤʽʚʥʫ ʩʠʩʪʝʤʫ ʪʘ ʧʽʜʚʽʩʢʫ ʘʚʪʦʙʫʩʘ. ʊʘʢʦʞ ʙʫʣʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫʩʽ ʭʘʨʘʢʪʝʨʥʽ ʚʽʜʤʦʚʠ ʧʦʜʽʣʷʶʪʴʩʷ ʥʘ ʪʽ, ʯʠʷ ʢʽʣʴʢʽʩʪʴ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʽʟ ʟʙʽʣʴʰʝʥʥʷʤ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʥʘ ʪʽ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ 

ʨʽʚʥʦʤʽʨʥʦ ʫʧʨʦʜʦʚʞ ʚʩʴʦʛʦ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ. 
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ʈʆɿɼɯʃ 4 

ɸʅɸʃɯʊʀʏʅɽ ɼʆʉʃɯɼɾɽʅʅʗ ɺɿɸɭʄʆɿɺôʗɿʂʋ ʄɯɾ ʊɽʍʅɯʏʅʀʄ 

ʉʊɸʅʆʄ ʊɸ ɺʀʊʈɸʊʆʖ ʇɸʃʀɺɸ ʄɯʉʔʂʀʍ ɸɺʊʆɹʋʉɯɺ 

 

 

4.1. ʌʦʨʤʫʚʘʥʥʷ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʤʘʪʝʤʘʪʠʯʥʽʡ ʤʦʜʝʣʽ 

 

ɼʣʷ ʘʥʘʣʽʪʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ ʪʘ 

ʚʠʪʨʘʪʦʶ ʧʘʣʠʚʘ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʥʘ ʤʘʪʝʤʘʪʠʯʥʽʡ ʤʦʜʝʣʽ ʥʝʦʙʭʽʜʥʦ 

ʩʬʦʨʤʫʚʘʪʠ ʚʠʭʽʜʥʽ ʜʘʥʽ, ʷʢʽ ʚʢʣʶʯʘʶʪʴ ʪʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʟʘʩʦʙʫ, ʧʦʣʽʥʦʤʽʘʣʴʥʽ ʟʘʣʝʞʥʦʩʪʽ ʘʧʨʦʢʩʠʤʘʮʽʡʥʠʭ ʨʽʚʥʷʥʴ, ʷʢʽ ʚʭʦʜʷʪʴ ʫ 

ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ, ʤʘʨʰʨʫʪ ʨʫʭʫ ʟ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʜʽʣʷʥʦʢ (ʜʦʚʞʠʥʘ, ʨʘʜʽʫʩ 

ʧʦʚʦʨʦʪʫ, ʧʦʚʟʜʦʚʞʥʽʡ ʫʭʠʣ) ʪʘ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ, ʷʢʠʤʠ ʙʫʜʫʪʴ ʽʤʽʪʫʚʘʪʠʩʴ 

ʥʝʩʧʨʘʚʥʦʩʪʽ. 

ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʚʪʦʙʫʩʘ ʄɸɿ 203.069, ʷʢʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʦʣʽʥʦʤʽʘʣʴʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʘʧʨʦʢʩʠʤʘʮʽʡʥʠʭ 

ʨʽʚʥʷʥʴ, ʷʢʽ ʥʝ ʧʝʨʝʜʙʘʯʝʥʦ ʦʪʨʠʤʘʪʠ ʨʦʟʨʘʭʫʥʢʦʚʠʤ ʰʣʷʭʦʤ, ʥʘʚʝʜʝʥʽ ʚ 

ʪʘʙʣʠʮʽ 4.1. 

ʊʘʙʣʠʮʷ 4.1 ï ʊʝʭʥʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʚʪʦʙʫʩʘ ʄɸɿ 203.069 ʪʘ 

ʧʦʣʽʥʦʤʽʘʣʴʥʽ ʢʦʝʬʽʮʽʻʥʪʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʥʘ ʤʘʪʝʤʘʪʠʯʥʽʡ ʤʦʜʝʣʽ. 

ˉ 

ʧ/ʧ 
ʇʘʨʘʤʝʪʨ 

ɿʥʘ-

ʯʝʥʥʷ 

ˉ 

ʧ/ʧ 
ʇʘʨʘʤʝʪʨ 

ɿʥʘ-

ʯʝʥʥʷ 

ɻʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ: ʂʦʣʝʩʘ ï 275/70R22,5 

1 ï ʜʦʚʞʠʥʘ, ʤ 11,98 20 ï ʜʽʘʤʝʪʨ ʦʙʦʜʘ, ʤ 0,571 

2 ï ʰʠʨʠʥʘ, ʤ 2,55 21 ï ʚʠʩʦʪʘ ʧʨʦʬʽʣʶ, ʤ 0,193 

3 ï ʚʠʩʦʪʘ, ʤ 2,774 22 
ï ʨʘʜʽʘʣʴʥʘ ʜʝʬʦʨʤʘʮʽʷ 

   ʧʨʦʬʽʣʶ 
0,9 

4 ï ʢʦʣʽʩʥʘ ʙʘʟʘ, ʤ 5,9 23 ï ʜʠʥʘʤʽʯʥʠʡ ʨʘʜʽʫʩ, ʤ 0,459 

5 ï ʜʦʨʦʞʥʽʡ ʧʨʦʩʚʽʪ, ʤ 0,12 24 ï ʨʘʜʽʫʩ ʢʦʯʝʥʥʷ, ʤ 0,478 

ʂʦʨʦʙʢʘ ʧʝʨʝʜʘʯ ï ZF 6HP-504C: ɼʚʠʛʫʥ ï Daimler OM 906 hLa EURO 5: 

6 ʇʝʨʝʜʘʪʦʯʥʽ ʯʠʩʣʘ:  25 ï ʨʦʙʦʯʠʡ ʦʙ'ʻʤ, ʣ 6,37 

7 ï ɯ ʧʝʨʝʜʘʯʘ 3,34 26 ï ʜʽʘʤʝʪʨ ʧʦʨʰʥʷ, ʤ 0,102 

8 ï ɯɯ ʧʝʨʝʜʘʯʘ 2,01 27 ï ʭʽʜ ʧʦʨʰʥʷ, ʤ 0,13 

9 ï ɯɯɯ ʧʝʨʝʜʘʯʘ 1,42 28 
ï ʥʦʤʽʥʘʣʴʥʘ ʧʦʪʫʞʥʽʩʪʴ, 

   ʢɺʪ 
210 

10 ï ɯV ʧʝʨʝʜʘʯʘ 1,0 29 
ï ʥʦʤʽʥʘʣʴʥʘ ʯʘʩʪʦʪʘ, 

   ʦʙ/ʭʚ 
2200 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 4.1 

11 ï V ʧʝʨʝʜʘʯʘ 0,83 30 ï ʢʨʫʪʥʠʡ ʤʦʤʝʥʪ, ʅ*ʤ 1120 

12 ï Vɯ ʧʝʨʝʜʘʯʘ 0,59 31 
ï ʯʘʩʪʦʪʘ ʦʙʝʨʪʘʥʥʷ nʄ, 

   ʦʙ/ʭʚ 
1400 

13 ï ʟʘʜʥʽʡ ʭʽʜ 4,84 32 
ï ʢʦʨʠʛʫʶʯʠʡ ʢʦʝʬʽʮʽʻʥʪ 

   ʂʨ 
0,9 

14 
ʇʝʨʝʜʘʪʦʯʥʝ ʯʠʩʣʦ 

ʛʦʣʦʚʥʦʾ ʧʝʨʝʜʘʯʽ 
6,2 33 

ï ʤʽʥʽʤʘʣʴʥʘ ʯʘʩʪʦʪʘ 

   ʦʙʝʨʪʘʥʥʷ ʥʘ ʭʦʣʦʩʪʦʤʫ 

   ʭʦʜʫ, ʦʙ/ʭʚ 

900 

ʄʘʩʘ: 34 ʄʦʤʝʥʪ ʽʥʝʨʮʽʾ ʤʘʭʦʚʠʢʘ 4,8 

15 ï ʧʦʚʥʘ, ʢʛ 13000* 35 
ʄʦʤʝʥʪ ʽʥʝʨʮʽʾ ʦʜʥʦʛʦ 

ʢʦʣʝʩʘ 
12 

16 ï ʩʧʦʨʷʜʞʝʥʘ, ʢʛ 10860 36 ʂʽʣʴʢʽʩʪʴ ʢʦʣʽʩ 6 

17 ʂʂɼ ʪʨʘʥʩʤʽʩʽʾ 0,84 37 ʏʘʩ ʨʝʘʢʮʽʾ ʚʦʜʽʷ, ʩ 0,8 

18 ʂʦʝʬʽʮʽʻʥʪ ʦʙʪʽʯʥʦʩʪʽ 0,7 38 
ʏʘʩ ʟʘʧʽʟʥʝʥʥʷ 

ʛʘʣʴʤʫʚʘʥʥʷ, ʩ 
0,2 

19 
ʂʦʝʬʽʮʽʻʥʪ ʦʧʦʨʫ 

ʢʦʯʝʥʥʶ 
0,0026 39 

ʏʘʩ ʟʙʽʣʴʰʝʥʥʷ 

ʩʧʦʚʽʣʴʥʝʥʥʷ, ʩ 
0,5 

ʇʦʣʽʥʦʤʽʘʣʴʥʽ ʢʦʝʬʽʮʽʻʥʪʠ 

 ʈʽʚʥʷʥʥʷ (2.18)   ʈʽʚʥʷʥʥʷ (2.48)  

 ï a 0,7564  ï aQ -0,0009 

 ï b 1,5986  ï bQ 0,4553 

 ï c -1,355  ï cQ -15,825 

*ʆʩʢʽʣʴʢʠ ʥʘ 48 ʤʘʨʰʨʫʪʽ ʥʘʚʽʪʴ ʫ ʛʦʜʠʥʠ ʧʽʢ ʥʝ ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʟʘʚʘʥʪʘʞʝʥʥʷ, 
ʪʦ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʟʘʚʘʥʪʘʞʝʥʽʩʪʴ ʘʚʪʦʙʫʩʘ ʥʘ ʨʽʚʥʽ 82% ʚʽʜ ʥʦʤʽʥʘʣʴʥʦʾ 

ʧʘʩʘʞʠʨʦʤʽʩʪʢʦʩʪʽ. 

 

ʗʢ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʚ ʧ. 3.4.1, ʜʣʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʤʘʨʰʨʫʪ 

ˉ48 ʙʫʣʦ ʨʦʟʙʠʪʦ ʥʘ ʜʽʣʷʥʢʠ, ʧʝʨʝʣʽʢ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʷʢʠʭ ʥʘʚʝʜʝʥ ̔ ʚ 

ʪʘʙʣʠʮʽ 4.2. 

ʊʘʙʣʠʮʷ 4.2 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʽʣʷʥʦʢ ʜʣʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʨʫʭʫ ʘʚʪʦʙʫʩʫ ʟʘ ʤʘʨʰʨʫʪʦʤ ˉ48 

ˉ 

ʧ/ʧ 
ʊʠʧ ʜʽʣʷʥʢʠ 

ɼʦʚʞʠʥʘ, 

ʤ 

ʇʦʟʜʦʚʞʥʽʡ ʫʭʠʣ 

ʜʦʨʦʛʠ 

ʈʘʜʽʫʩ ʧʦʚʦʨʦʪʫ, 

ʤ 

ʄʘʨʰʨʫʪ ˉ48 ï ʂʨʫʛʦʚʠʡ 
ʂʽʥʮʝʚʘ (105 ʩʝʢʫʥʜ) 

1 ʇʨʷʤʘ 350 0 0 

2 ʇʦʚʦʨʦʪ 50 0 105 

3 ʇʨʷʤʘ 100 0 0 

4 ʇʦʚʦʨʦʪ 65 0,0188 90 

5 ʇʨʷʤʘ 90 0,0188 0 

6 ʇʨʷʤʘ 80 -0,0188 0 

7 ʇʦʚʦʨʦʪ 30 -0,0188 15 

8 ʇʨʷʤʘ 90 0 0 

9 ʇʦʚʦʨʦʪ 20 0 115 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 4.2 

ɿʫʧʠʥʢʘ 1 (6 ʩʝʢʫʥʜ) 

10 ʇʦʚʦʨʦʪ 40 0 115 

11 ʇʨʷʤʘ 215 0 0 

12 ʇʦʚʦʨʦʪ 180 0 580 

13 ʇʨʷʤʘ 90 0 0 

ɿʫʧʠʥʢʘ 2 (12 ʩʝʢʫʥʜ) 

14 ʇʨʷʤʘ 390 0 0 

ɿʫʧʠʥʢʘ 3 (15 ʩʝʢʫʥʜ) 

15 ʇʦʚʦʨʦʪ 55 0 115 

16 ʇʨʷʤʘ 120 0 0 

17 ʇʨʷʤʘ 130 0,0182 0 

ɿʫʧʠʥʢʘ 4 (15 ʩʝʢʫʥʜ) 

18 ʇʨʷʤʘ 35 0,0182 0 

19 ʇʨʷʤʘ 40 -0,0167 0 

20 ʇʦʚʦʨʦʪ 115 -0,0167 80 

21 ʇʨʷʤʘ 25 -0,0167 0 

22 ʇʨʷʤʘ 120 0 0 

ɿʫʧʠʥʢʘ 5 (38 ʩʝʢʫʥʜ) 

23 ʇʨʷʤʘ 590 0 0 

ɿʫʧʠʥʢʘ 6 (20 ʩʝʢʫʥʜ) 

24 ʇʨʷʤʘ 240 0 0 

25 ʇʨʷʤʘ 55 0 0 

26 ʇʦʚʦʨʦʪ 25 0 30 

27 ʇʦʚʦʨʦʪ 30 0 10 

ʂʽʥʮʝʚʘ (105 ʩʝʢʫʥʜ) 

28 ʇʨʷʤʘ 440 0 0 

ɿʫʧʠʥʢʘ 7 (48 ʩʝʢʫʥʜ) 

29 ʇʨʷʤʘ 420 0 0 

ɿʫʧʠʥʢʘ 8 (15 ʩʝʢʫʥʜ) 

30 ʇʨʷʤʘ 170 0 0 

31 ʇʨʷʤʘ 20 0,0171 0 

32 ʇʦʚʦʨʦʪ 115 0,0171 80 

33 ʇʨʷʤʘ 40 0,0171 0 

34 ʇʨʷʤʘ 40 -0,0182 0 

ɿʫʧʠʥʢʘ 9 (20 ʩʝʢʫʥʜ) 

35 ʇʨʷʤʘ 125 -0,0182 0 

36 ʇʨʷʤʘ 125 0 0 

ɿʫʧʠʥʢʘ 10 (20 ʩʝʢʫʥʜ) 

37 ʇʦʚʦʨʦʪ 55 0 115 

38 ʇʨʷʤʘ 485 0 0 

ɿʫʧʠʥʢʘ 11 (15 ʩʝʢʫʥʜ) 

39 ʇʦʚʦʨʦʪ 180 0 580 

40 ʇʨʷʤʘ 220 0 0 

41 ʇʦʚʦʨʦʪ 60 0 150 

ɿʫʧʠʥʢʘ 12 (15 ʩʝʢʫʥʜ) 

42 ʇʨʷʤʘ 90 0 0 

43 ʇʦʚʦʨʦʪ 25 0,038 10 

44 ʇʨʷʤʘ 80 0,038 0 

45 ʇʨʷʤʘ 90 -0,026 0 

46 ʇʦʚʦʨʦʪ 65 -0,026 90 

47 ʇʨʷʤʘ 100 0 0 

48 ʇʦʚʦʨʦʪ 50 0 105 

49  110 0 0 
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ʇʨʦʜʦʚʞʝʥʥʷ ʪʘʙʣʠʮʽ 4.2 
ɿʫʧʠʥʢʘ 13 (8 ʩʝʢʫʥʜ) 

50 ʇʨʷʤʘ 290 0 0 

51 ʇʦʚʦʨʦʪ 45 0 65 

52 ʇʦʚʦʨʦʪ 55 0 50 

53 ʇʦʚʦʨʦʪ 50 0 30 

54 ʇʦʚʦʨʦʪ 55 0 50 

55 ʇʦʚʦʨʦʪ 45 0 65 

56 ʇʨʷʤʘ 55 0 0 

57 ʇʨʷʤʘ 290 0 0 

ʂʽʥʮʝʚʘ 

 

ʗʢ ʙʫʣʦ ʟʘʟʥʘʯʝʥʦ ʚ ʧ. 3.4.3, ʥʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʠʤʠ ʥʝʩʧʨʘʚʥʦʩʪʷʤʠ, ʷʢʽ 

ʚʠʥʠʢʘʶʪʴ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʪʦʙʫʩʘ ʻ ʥʝʩʧʨʘʚʥʦʩʪʽ ʧʽʜʚʽʩʢʠ, ʩʠʩʪʝʤʠ 

ʦʭʦʣʦʜʞʝʥʥʷ, ʛʘʣʴʤʽʚʥʦʾ ʩʠʩʪʝʤʠ, ʢʦʣʽʩ, ɼɺɿ ʪʘ ʂʇ. 

ʉʝʨʝʜ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʧʽʜʚʽʩʢʠ ʥʘʡʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʥʠʟʴʢʠʡ ʪʠʩʢ ʫ 

ʧʥʝʚʤʦʩʠʩʪʝʤʽ ʯʝʨʝʟ ʾʾ ʥʝʛʝʨʤʝʪʠʯʥʽʩʪʴ ʪʘ ʚʽʜʩʫʪʥʽʩʪʴ ʧʦʜʘʯʽ ʧʦʚʽʪʨʷ ʚ ʦʢʨʝʤʽ 

ʧʥʝʚʤʦʨʝʩʦʨʠ. ɼʘʥʽ ʥʝʩʧʨʘʚʥʦʩʪʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʜʦʜʘʪʢʦʚʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʥʘ 

ʧʽʜʪʨʠʤʘʥʥʷ ʨʦʙʦʯʦʛʦ ʪʠʩʢʫ ʚ ʩʠʩʪʝʤʽ ʯʝʨʝʟ ʧʦʩʪʽʡʥʫ ʥʝʦʙʭʽʜʥʽʩʪʴ ʥʘʢʘʯʫʚʘʪʠ 

ʜʦʜʘʪʢʦʚʠʡ ʦʙôʻʤ ʧʦʚʽʪʨʷ. 

ʇʽʜʪʽʢʘʥʥʷ ʦʭʦʣʦʜʞʫʶʯʦʾ ʨʽʜʠʥʠ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʤʝʥʰʝʥʥʷ ʾʾ ʦʙôʻʤʫ ʽ, ʷʢ 

ʥʘʩʣʽʜʦʢ, ʟʤʝʥʰʝʥʥʷ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʪʝʧʣʦʪʠ, ʷʢʫ ʧʝʚʥʠʡ ʦʙôʻʤ ʤʦʞʝ 

ʚʽʜʚʝʩʪʠ ʚʽʜ ʜʚʠʛʫʥʘ, ʱʦ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʡʦʛʦ ʨʦʙʦʪʠ ʫ ʜʽʘʧʘʟʦʥʽ 

ʪʝʤʧʝʨʘʪʫʨ, ʚʠʱʦʤʫ ʟʘ ʦʧʪʠʤʘʣʴʥʠʡ, ʘʙʦ ʧʦʚʥʦʤʫ ʧʝʨʝʛʨʽʚ.̔ ʇʝʨʝʛʨʽʚ ʜʚʠʛʫʥʘ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʦʾ ʚʠʧʘʨʦʚʫʚʘʥʦʩʪʽ ʧʘʣʠʚʘ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʧʽʜʚʠʱʝʥʽʡ 

ʚʠʪʨʘʪʽ ʧʘʣʠʚʘ. ɼʘʥʽ ʥʝʩʧʨʘʚʥʦʩʪʽ ʤʦʞʥʘ ʚʨʘʭʫʚʘʪʠ ʧʨʠ ʤʘʪʝʤʘʪʠʯʥʦʤʫ 

ʤʦʜʝʣʶʚʘʥʥʽ ʰʣʷʭʦʤ ʧʨʦʧʦʨʮʽʡʥʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʧʦʣʽʥʦʤʽʘʣʴʥʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʛʦʜʠʥʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ. ɺ ʨʦʙʦʪʽ [104] ʟʘʟʥʘʯʝʥʦ, ʱʦ ʧʨʠ 

ʟʙʽʣʴʰʝʥʽ ʪʝʤʧʝʨʘʪʫʨʠ ʦʭʦʣʦʜʞʫʶʯʦʾ ʨʽʜʠʥʠ ʜʦ 100 ʦʉ, ʧʠʪʦʤʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʥʘ 6%. 

ɼʦ ʥʘʡʙʽʣʴʰ ʪʠʧʦʚʠʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʛʘʣʴʤʽʚʥʦʾ ʩʠʩʪʝʤʠ ʚʽʜʥʦʩʷʪʴʩʷ 

ʥʝʩʧʨʘʚʥʦʩʪʽ, ʧʦʚôʷʟʘʥʽ ʟ ʩʠʩʪʝʤʦʶ ʧʦʜʘʯʽ ʧʦʚʽʪʨʷ, ʷʢʽ ʚʝʜʫʪʴ ʜʦ ʥʝʧʦʚʥʦʛʦ 

ʨʦʟʛʘʣʴʤʦʚʫʚʘʥʥʷ, ʪʘ ʟʘʢʣʠʥʶʚʘʥʥʷ ʛʘʣʴʤʽʚʥʠʭ ʤʝʭʘʥʽʟʤʽʚ. 

ʉʝʨʝʜ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʢʦʣʽʩ ʥʘʡʯʘʩʪʽʰʝ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʟʤʝʥʰʝʥʥʷ ʪʠʩʢʫ ʚ 

ʰʠʥʘʭ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʦʧʦʨʫ ʢʦʯʝʥʥʷ. ɺ ʨʦʙʦʪʘʭ [105, 106, 107] 

ʟʘʟʥʘʯʝʥʦ, ʱʦ ʟʥʠʞʝʥʥʷ ʪʠʩʢʫ ʚ ʰʠʥʘʭ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪʠ 

ʧʘʣʠʚʘ ʥʘ 7%. ɺ ʨʦʙʦʪʽ [108] ʟʘʟʥʘʯʝʥʦ, ʱʦ ʪʘʢʝ ʟʙʽʣʴʰʝʥʥʷ ʤʦʞʝ ʩʷʛʘʪʠ 15%. ɺ 
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ʪʦʡ ʞʝ ʯʘʩ, ʚ ʨʦʙʦʪʽ [109] ʩʪʚʝʨʜʞʫʻʪʴʩʷ, ʱʦ ʧʨʠ ʟʤʽʥʽ ʰʚʠʜʢʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 

10 ʜʦ 50 ʢʤ/ʛʦʜ, ʢʦʝʬʽʮʽʻʥʪ ʦʧʦʨʫ ʢʦʯʝʥʥʷ ʜʣʷ ʰʠʥ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʷʢʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʜʣʷ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ, ʟʙʽʣʴʰʫʻʪʴʩʷ ʚ ʩʝʨʝʜʥʴʦʤʫ ʚ 1,2é1,4 

ʨʘʟʠ. ɿʽʩʪʘʚʠʚʰʠ ʚʠʱʝʥʘʚʝʜʝʥʽ ʚʽʜʦʤʦʩʪʽ, ʜʣʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʢʦʣʽʩ ʜʦʮʽʣʴʥʦ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ, ʫ ʜʽʘʧʘʟʦʥʽ ʥʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʠʭ 

ʜʣʷ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʨʦʙʦʯʠʭ ʰʚʠʜʢʦʩʪʝʡ, ʚʝʣʠʯʠʥʘ ʢʦʝʬʽʮʽʻʥʪʫ ʦʧʦʨʫ ʢʦʯʝʥʥʷ 

ʙʫʜʝ ʟʙʽʣʴʰʫʚʘʪʠʩʴ ʥʘ 40%. 

ʅʝʩʧʨʘʚʥʦʩʪʽ ʂʇ, ʟʜʝʙʽʣʴʰʦʛʦ, ʧʦʚôʷʟʘʥʽ ʟ ʪʠʤ, ʱʦ ʥʝ ʚʢʣʶʯʘʻʪʴʩʷ ʧʝʚʥʘ 

ʧʝʨʝʜʘʯʘ (ʷʢ ʧʨʘʚʠʣʦ, 3-ʪʷ). ɼʘʥʫ ʥʝʩʧʨʘʚʥʽʩʪʴ ʤʦʞʥʘ ʟʤʦʜʝʣʶʚʘʪʠ ʰʣʷʭʦʤ 

ʦʙʤʝʞʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʥʘʡʙʽʣʴʰʠʤ ʟʥʘʯʝʥʥʷʤ ʥʘ 2-ʡ ʧʝʨʝʜʘʯʽ. 

ɼʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʭʘʨʘʢʪʝʨʥʠʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʟ ʫʩʴʦʛʦ ʤʘʩʠʚʫ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʙʫʣʦ ʦʙʨʘʥʦ ʘʚʪʦʙʫʩʠ, ʷʢʽ ʝʢʩʧʣʫʘʪʫʚʘʣʠʩʷ ʥʘ 48-ʤʫ 

ʤʘʨʰʨʫʪʽ ʪʘ, ʥʘ ʧʝʚʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ, ʤʘʣʠ ʪʘʢʽ ʥʝʩʧʨʘʚʥʦʩʪʽ. ɺʠʭʦʜʷʯʠ ʟ 

ʭʘʨʘʢʪʝʨʫ ʮʠʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʪʘ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʧʦʧʝʨʝʜʥʽʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʥʘʚʝʜʝʥʽ ʚʠʱʝ, ʙʫʣʦ ʦʙʨʘʥʦ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʜʣʷ ʾʭ ʽʤʽʪʘʮʽʾ 

ʧʽʜ ʯʘʩ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ (ʪʘʙʣ. 4.3). 

 

ʊʘʙʣʠʮʷ 4.3 ï ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚʧʣʠʚʫ 

ʭʘʨʘʢʪʝʨʥʠʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʥʘ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ 

ˉ 

ʧ/ʧ 

ɹʦʨʪ. 

ʥʦʤʝʨ 
ɼʘʪʘ 

ʌʘʢʪʠʯʥʘ 

ʚʠʪʨʘʪʘ 

ʧʘʣʠʚʘ, 

ʣ/100 ʢʤ 

ʅʝʩʧʨʘʚʥʽʩʪʴ 

ʇʘʨʘʤʝʪʨ, 

ʱʦ ̔ʤʽʪʫʻ 

ʥʝʩʧʨʘʚʥʽʩʪʴ 

1 7279 25.04.2018 38,95 
ɿʥʠʞʝʥʠʡ ʪʠʩʢʫ ʧʨʘʚʦʛʦ 

ʟʦʚʥʽʰʥʴʦʛʦ ʢʦʣʝʩʘ 
f = 0,0282 

2 7288 27.01.2018 39,32 ʅʝ ʚʤʠʢʘʻʪʴʩʷ 3-ʷ ʧʝʨʝʜʘʯʘ vmax=8,89 ʤ/ʩ 

3 7281 02.02.2018 39,9 ʇʽʜʪʽʢʘʥʥʷ ʦʭʦʣʦʜʞʫʶʯʦʾ ʨʽʜʠʥʠ 1,06Ŀqe 

 

 

4.2. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘ ʤʘʪʝʤʘʪʠʯʥʽʡ ʤʦʜʝʣʽ 

 

ʇʝʨʰʠʤ ʝʪʘʧʦʤ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʚ ʨʦʟʨʘʭʫʥʦʢ ʨʫʭʫ 

ʘʚʪʦʙʫʩʘ ʟʘ ʤʘʨʰʨʫʪʦʤ ˉ48 ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʝʡ. ʈʝʟʫʣʴʪʘʪʠ 

ʨʦʟʨʘʭʫʥʢʫ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 4.4. 
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ʊʘʙʣʠʮʷ 4.4 ï ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘ ʤʘʪʝʤʘʪʠʯʥʽʡ ʤʦʜʝʣʽ ʨʫʭʫ 

ʘʚʪʦʙʫʩʘ ʄɸɿ 203.069 ʟʘ ʤʘʨʰʨʫʪʦʤ ˉ48. 

ʊʠʧ ʨʫʭʫ ʏʘʩ ʫ ʨʫʩʽ ʐʚʠʜʢʽʩʪʴ ʐʣʷʭ 
ɺʠʪʨʘʪʘ ʧʘʣʠʚʘ ʟʘ 

ʯʘʩ ʨʫʭʫ, ʢʛ 

ʄʘʨʰʨʫʪ ˉ48 

ʂʽʥʮʝʚʘ 

ʍʦʣʦʩʪʠʡ ʭʽʜ 105 0 0 0,04683 

ɼʽʣʷʥʢʘ 1 

ʈʦʟʛʽʥ ʥʘ 1ʡ 2,65 4,93 6,67 0,00719 

ʇʝʨʝʤʠʢʘʥʥʷ 1é2 2 4,12 9,04 0,00094 

ʈʦʟʛʽʥ ʥʘ 2ʡ 3,35 6,3 17,27 0,00349 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 2ʡ 26 6,3 163,74 0,05273 

ɺʠʙʽʛ 16 0 48,8 0,00752 

ʉʚʽʪʣʦʬʦʨ 5 0 0 0,00235 

ʈʦʟʛʽʥ ʥʘ 1ʡ 2,65 4,93 6,67 0,00719 

ʇʝʨʝʤʠʢʘʥʥʷ 1é2 2 4,12 9,04 0,00094 

ʈʦʟʛʽʥ ʥʘ 2ʡ 7,35 8,89 42,15 0,01429 

ʇʝʨʝʤʠʢʘʥʥʷ 2é3 2 8,05 16,94 0,00094 

ʈʦʟʛʽʥ ʥʘ 3ʡ 4 9,97 31,57 0,00951 

ɺʩʴʦʛʦ 73 - 351,89 0,10668 

ɼʽʣʷʥʢʘ 2 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 3ʡ 5 9,97 49,85 0,01169 

ɺʩʴʦʛʦ 5 ï 49,85 0,01169 

ɼʽʣʷʥʢʘ 3 

ʈʦʟʛʽʥ ʥʘ 3ʡ 1 10,45 8,47 0,00293 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 3ʡ 8,5 10,45 88,83 0,0206 

ɺʩʴʦʛʦ 9,5 ï 97,3 0,02353 

ɼʽʣʷʥʢʘ 4 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 3ʡ 6,2 10,45 64,79 0,02069 

ɺʩʴʦʛʦ 6,2 ï 64,79 0,02069 

ɼʽʣʷʥʢʘ 5 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 3ʡ 4,5 10,45 47,03 0,01502 

ɺʠʙʽʛ 5 8,33 46,15 0,00235 

ɺʩʴʦʛʦ 5 ï 93,18 0,01737 

ɼʽʣʷʥʢʘ 6 

ɻʘʣʴʤʫʚʘʥʥʷ 13 0 79,8 0,006851 

ɺʩʴʦʛʦ 13 ï 79,8 0,006851 

ɼʽʣʷʥʢʘ 7 

ʉʚʽʪʣʦʬʦʨ 55 0 0 0,02585 

ʈʦʟʛʽʥ ʥʘ 1ʡ 2,65 4,93 6,67 0,00719 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 1ʡ 5 4,93 24,65 0,01359 

ɺʩʴʦʛʦ 62,65 ï 31,32 0,04663 

ɼʽʣʷʥʢʘ 8 

ʇʝʨʝʤʠʢʘʥʥʷ 1é2 2 4,12 9,29 0,00094 

ʈʦʟʛʽʥ ʥʘ 2ʡ 5,55 7,5 28,1 0,00743 

ɻʘʣʴʤʫʚʘʥʥʷ 8 5,05 52,14 0,00376 

ɺʩʴʦʛʦ 15,55 ï 89,53 0,01213 
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ɼʽʣʷʥʢʘ 9 

ɻʘʣʴʤʫʚʘʥʥʷ 5 0 20 0,00235 

ɺʩʴʦʛʦ 5 ï 20 0,00235 

ɿʫʧʠʥʢʘ 1 

ʍʦʣʦʩʪʠʡ ʭʽʜ 6 0 0 0,00282 

ɼʽʣʷʥʢʘ 10 

ʈʦʟʛʽʥ ʥʘ 1ʡ 2,65 4,93 6,67 0,00719 

ʇʝʨʝʤʠʢʘʥʥʷ 1é2 2 4,12 9,29 0,00094 

ʈʦʟʛʽʥ ʥʘ 2ʡ 3,35 6,3 17,27 0,00349 

ɺʩʴʦʛʦ 8 ï 33,23 0,01162 

ɼʽʣʷʥʢʘ 11 

ʈʦʟʛʽʥ ʥʘ 2ʡ 4 8,9 24,89 0,01081 

ʇʝʨʝʤʠʢʘʥʥʷ 2é3 2 8,05 16,95 0,00094 

ʈʦʟʛʽʥ ʥʘ 3ʡ 5 10,45 40,04 0,01203 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 3ʡ 10 10,45 104,5 0,02424 

ɺʠʙʽʛ 3,6 8,9 34,83 0,001692 

ɺʩʴʦʛʦ 24,6 ï 221,21 0,049712 

ɼʽʣʷʥʢʘ 12 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 3ʡ 20 8,9 177,8 0,04246 

ɺʩʴʦʛʦ 20 ï 177,8 0,04246 

ɼʽʣʷʥʢʘ 13 

ɻʘʣʴʤʫʚʘʥʥʷ 13 0 90,15 0,00611 

ɺʩʴʦʛʦ 13 ï 90,15 0,00611 

ɿʫʧʠʥʢʘ 2 

ʍʦʣʦʩʪʠʡ ʭʽʜ 12 0 0 0,00564 

ɼʽʣʷʥʢʘ 14 

ʈʦʟʛʽʥ ʥʘ 1ʡ 2,65 4,93 6,67 0,00719 

ʇʝʨʝʤʠʢʘʥʥʷ 1é2 2 4,12 9,29 0,00094 

ʈʦʟʛʽʥ ʥʘ 2ʡ 7,35 8,89 42,15 0,01429 

ʇʝʨʝʤʠʢʘʥʥʷ 2é3 2 8,05 16,94 0,00094 

ʈʦʟʛʽʥ ʥʘ 3ʡ 5 10,45 40,04 0,01203 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 3ʡ 16 10,45 167,2 0,03879 

ɻʘʣʴʤʫʚʘʥʥʷ 13 0 106,47 0,00611 

ɺʩʴʦʛʦ 48 ï 388,76 0,08029 

ɿʫʧʠʥʢʘ 3 

ʍʦʣʦʩʪʠʡ ʭʽʜ 15 0 0 0,00705 

ɼʽʣʷʥʢʘ 15 

ʈʦʟʛʽʥ ʥʘ 1ʡ 2 3,72 4,1 0,00296 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 1ʡ 14 3,72 52,08 0,02776 

ɺʩʴʦʛʦ 16 ï 56,18 0,03072 

ɼʽʣʷʥʢʘ 16 

ʈʦʟʛʽʥ ʥʘ 1ʡ 0,65 4,93 2,58 0,00422 

ʇʝʨʝʤʠʢʘʥʥʷ 1é2 2 4,12 9,04 0,00094 

ʈʦʟʛʽʥ ʥʘ 2ʡ 7,35 8,89 42,15 0,01429 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 2ʡ 7 8,89 62,28 0,01753 

ɺʩʴʦʛʦ 17 ï 116,05 0,03698 

ɼʽʣʷʥʢʘ 17 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 2ʡ 7 8,89 62,28 0,0227 

ɻʘʣʴʤʫʚʘʥʥʷ 10 0 68,382 0,0047 

ɺʩʴʦʛʦ 17 ï 130,662 0,0274 
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ɿʫʧʠʥʢʘ 4 

ʍʦʣʦʩʪʠʡ ʭʽʜ 15 0 0 0,00705 

ɼʽʣʷʥʢʘ 18 

ʈʦʟʛʽʥ ʥʘ 1ʡ 2 3,72 4,24 0,00192 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 1ʡ 8 3,72 29,76 0,01805 

ɺʩʴʦʛʦ 10 ï 34 0,01997 

ɼʽʣʷʥʢʘ 19 

ʈʦʟʛʽʥ ʥʘ 1ʡ 0,65 4,93 2,61 0,00475 

ʇʝʨʝʤʠʢʘʥʥʷ 1é2 2 4,12 9,04 0,00094 

ʈʦʟʛʽʥ ʥʘ 2ʡ 4,35 6,95 23,08 0,01031 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 2ʡ 1 6,95 6,95 0,00176 

ɺʩʴʦʛʦ 8 ï 41,68 0,01776 

ɼʽʣʷʥʢʘ 20 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 2ʡ 9 6,95 62,53 0,01584 

ʈʦʟʛʽʥ ʥʘ 2ʡ 2 8,25 12,64 0,00791 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 2ʡ 5 8,25 41,25 0,00955 

ɺʩʴʦʛʦ 16 ï 116,42 0,0333 

ɼʽʣʷʥʢʘ 21 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 2ʡ 4,5 8,25 28,88 0,00668 

ɺʩʴʦʛʦ 4,5 ï 28,88 0,00668 

ɼʽʣʷʥʢʘ 22 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 2ʡ 8 8,25 66 0,01528 

ɻʘʣʴʤʫʚʘʥʥʷ 8 0 53,82 0,00376 

ɺʩʴʦʛʦ 16 ï 119,82 0,01904 

ɿʫʧʠʥʢʘ 5 

ʍʦʣʦʩʪʠʡ ʭʽʜ 38 0 0 0,01786 

ɼʽʣʷʥʢʘ 23 

ʈʦʟʛʽʥ ʥʘ 1ʡ 2,65 4,93 6,67 0,00719 

ʇʝʨʝʤʠʢʘʥʥʷ 1é2 2 4,12 9,29 0,00094 

ʈʦʟʛʽʥ ʥʘ 2ʡ 5,35 7,6 29,03 0,00782 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 2ʡ 64 7,6 493,84 0,15041 

ɻʘʣʴʤʫʚʘʥʥʷ 9 0 51,93 0,00423 

ɺʩʴʦʛʦ 83 ï 590,76 0,17059 

ɿʫʧʠʥʢʘ 6 

ʍʦʣʦʩʪʠʡ ʭʽʜ 20 0 0 0,0094 

ɼʽʣʷʥʢʘ 24 

ʈʦʟʛʽʥ ʥʘ 1ʡ 2,65 4,93 6,67 0,00719 

ʇʝʨʝʤʠʢʘʥʥʷ 1é2 2 4,12 9,29 0,00094 

ʈʦʟʛʽʥ ʥʘ 2ʡ 5,35 7,6 29,03 0,00782 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 2ʡ 25 7,6 197,54 0,06016 

ɺʩʴʦʛʦ 35 ï 242,53 0,07611 

ɼʽʣʷʥʢʘ 25 

ɺʠʙʽʛ 2 6,94 11,42 0,00094 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ 6 6,94 41,64 0,01309 

ɺʩʴʦʛʦ 8 ï 53,06 0,01403 

ɼʽʣʷʥʢʘ 26 

ɻʘʣʴʤʫʚʘʥʥʷ 8 1,67 24,97 0,00376 

ɺʩʴʦʛʦ 8 ï 24,97 0,00376 
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ɼʽʣʷʥʢʘ 27 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 1ʡ 14 1,67 23,38 0,01035 

ɻʘʣʴʤʫʚʘʥʥʷ 2 0 3,38 0,00094 

ɺʩʴʦʛʦ 16 ï 26,76 0,01129 

ʂʽʥʮʝʚʘ 

ʍʦʣʦʩʪʠʡ ʭʽʜ 105 0 0 0,04683 

ɼʽʣʷʥʢʘ 28 

ʈʦʟʛʽʥ ʥʘ 1ʡ 2,65 4,93 6,67 0,00719 

ʇʝʨʝʤʠʢʘʥʥʷ 1é2 2 4,12 9,04 0,00084 

ʈʦʟʛʽʥ ʥʘ 2ʡ 4,35 6,95 23 0,00543 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 2ʡ 45 6,95 312,75 0,09829 

ɺʠʙʽʛ 6 4,5 34 0,00281 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 1ʡ 7 4,5 31,5 0,01568 

ɻʘʣʴʤʫʚʘʥʥʷ 6 0 22,2 0,00281 

ɺʩʴʦʛʦ 73 ï 439,16 0,13305 

ɿʫʧʠʥʢʘ 1 

ʍʦʣʦʩʪʠʡ ʭʽʜ 48 0 0 0,02248 

ɼʽʣʷʥʢʘ 29 

ʈʦʟʛʽʥ ʥʘ 1ʡ 2,65 4,93 6,67 0,00084 

ʇʝʨʝʤʠʢʘʥʥʷ 1é2 2 4,12 9,04 0,01429 

ʈʦʟʛʽʥ ʥʘ 2ʡ 7,35 8,89 42,15 0,0014 

ɺʠʙʽʛ 3 7,62 24,89 0,07881 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 2ʡ 34 7,62 259,08 0,00562 

ɻʘʣʴʤʫʚʘʥʥʷ 12 0 81,18 0,10815 

ɺʩʴʦʛʦ 61 ï 423,01 0,00084 

ɿʫʧʠʥʢʘ 2 

ʍʦʣʦʩʪʠʡ ʭʽʜ 15 ï  0,00702 

ɼʽʣʷʥʢʘ 30 

ʈʦʟʛʽʥ ʥʘ 1ʡ 2,65 4,93 6,67 0,00719 

ʇʝʨʝʤʠʢʘʥʥʷ 1é2 2 4,12 9,04 0,00084 

ʈʦʟʛʽʥ ʥʘ 2ʡ 6,35 8,25 35,39 0,01075 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 2ʡ 14 8,25 115,47 0,03389 

ɺʩʴʦʛʦ 25 ï 166,57 0,05267 

ɼʽʣʷʥʢʘ 31 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 2ʡ 2,5 8,25 20,62 0,00605 

ɺʩʴʦʛʦ 2,5 ï 20,62 0,00605 

ɼʽʣʷʥʢʘ 32 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 2ʡ 14 8,25 115,47 0,03389 

ɺʩʴʦʛʦ 14 ï 115,47 0,03389 

ɼʽʣʷʥʢʘ 33 

ɺʠʙʽʛ 5,7 5,88 40,04 0,00267 

ɺʩʴʦʛʦ 5,7 ï 40,04 0,00267 

ɼʽʣʷʥʢʘ 34 

ɻʘʣʴʤʫʚʘʥʥʷ 8,7 0 39,97 0,00407 

ɺʩʴʦʛʦ 8,7 ï 39,97 0,00407 

ɿʫʧʠʥʢʘ 4 

ʍʦʣʦʩʪʠʡ ʭʽʜ 20 0 0 0,00937 

ɼʽʣʷʥʢʘ 35 



123 

ʈʦʟʛʽʥ ʥʘ 1ʡ 2,65 4,93 6,55 0,00874 

ʇʝʨʝʤʠʢʘʥʥʷ 1é2 2 4,12 9,04 0,00084 

ʈʦʟʛʽʥ ʥʘ 2ʡ 6,35 8,25 35,75 0,0189 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 2ʡ 9 8,25 74,23 0,01681 

ɺʩʴʦʛʦ 20 ï 125,57 0,04529 

ɼʽʣʷʥʢʘ 36 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 2ʡ 5 8,25 41,24 0,0121 

ɺʠʙʽʛ 12 3,29 69,19 0,00562 

ɻʘʣʴʤʫʚʘʥʥʷ 5 0 13,86 0,00375 

ɺʩʴʦʛʦ 22 ï 124,29 0,02147 

ɿʫʧʠʥʢʘ 5 

ʍʦʣʦʩʪʠʡ ʭʽʜ 20 0 0 0,00937 

ɼʽʣʷʥʢʘ 37 

ʈʦʟʛʽʥ ʥʘ 1ʡ 2,65 4,93 6,67 0,00719 

ʇʝʨʝʤʠʢʘʥʥʷ 1é2 2 4,12 9,04 0,00084 

ʈʦʟʛʽʥ ʥʘ 2ʡ 3,35 6,3 17,27 0,00349 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 2ʡ 3,5 6,3 22,04 0,0071 

ɺʩʴʦʛʦ 11,5 ï 55,02 0,01862 

ɼʽʣʷʥʢʘ 38 

ʈʦʟʛʽʥ ʥʘ 2ʡ 4 8,89 24,88 0,0108 

ʇʝʨʝʤʠʢʘʥʥʷ 2é3 2 8,05 16,94 0,00094 

ʈʦʟʛʽʥ ʥʘ 3ʡ 5 10,45 40,04 0,01203 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 3ʡ 24,5 10,45 256,03 0,06458 

ɺʠʙʽʛ 7 7,44 62,79 0,00328 

ɻʘʣʴʤʫʚʘʥʥʷ 5 3,34 31,4 0,00234 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 1ʡ 12 3,34 40,04 0,01178 

ɻʘʣʴʤʫʚʘʥʥʷ 5 0 14,32 0,00234 

ɺʩʴʦʛʦ 64,5 ï 486,44 0,10809 

ɿʫʧʠʥʢʘ 6 

ʍʦʣʦʩʪʠʡ ʭʽʜ 15 0 0 0,00702 

ɼʽʣʷʥʢʘ 39 

ʈʦʟʛʽʥ ʥʘ 1ʡ 2,65 4,93 6,67 0,00719 

ʇʝʨʝʤʠʢʘʥʥʷ 1é2 2 4,12 9,04 0,00084 

ʈʦʟʛʽʥ ʥʘ 2ʡ 4,35 6,95 23 0,00543 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 2ʡ 20,3 6,95 141,09 0,04434 

ɺʩʴʦʛʦ 29,3 ï 179,8 0,0578 

ɼʽʣʷʥʢʘ 40 

ʈʦʟʛʽʥ ʥʘ 2ʡ 3 8,89 19,16 0,00887 

ʇʝʨʝʤʠʢʘʥʥʷ 2é3 2 8,05 16,94 0,00094 

ʈʦʟʛʽʥ ʥʘ 3ʡ 4 9,97 31,57 0,0091 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 3ʡ 10 9,97 99,7 0,02602 

ɺʠʙʽʛ 6 7,4 52,28 0,00347 

ɺʩʴʦʛʦ 25 ï 219,65 0,0484 

ɼʽʣʷʥʢʘ 41 

ɻʘʣʴʤʫʚʘʥʥʷ 10,5 0 59,95 0,00492 

ɺʩʴʦʛʦ 10,5 ï 59,95 0,00492 

ɿʫʧʠʥʢʘ 7 

ʍʦʣʦʩʪʠʡ ʭʽʜ 15 0 0 0,00702 
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ɼʽʣʷʥʢʘ 42 

ʈʦʟʛʽʥ ʥʘ 1ʡ 2,65 4,93 6,67 0,00719 

ʇʝʨʝʤʠʢʘʥʥʷ 1é2 2 4,12 9,04 0,00084 

ʈʦʟʛʽʥ ʥʘ 2ʡ 1 4,77 4,85 0,00057 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 2ʡ 14,5 4,77 69,17 0,0226 

ɺʩʴʦʛʦ 20,15 ï 89,73 0,0312 

ɼʽʣʷʥʢʘ 43 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 2ʡ 5,2 4,77 25,28 0,01246 

ɺʩʴʦʛʦ 5,2 ï 25,28 0,01246 

ɼʽʣʷʥʢʘ 44 

ʈʦʟʛʽʥ ʥʘ 2ʡ 6,35 8,89 36,36 0,02109 

ʇʝʨʝʤʠʢʘʥʥʷ 2é3 2 8,05 16,94 0,00094 

ʈʦʟʛʽʥ ʥʘ 3ʡ 4 9,97 31,57 0,01399 

ɺʩʴʦʛʦ 12,35 ï 84,87 0,03602 

ɼʽʣʷʥʢʘ 45 

ʈʦʟʛʽʥ ʥʘ 3ʡ 3 10,93 18,14 0,01192 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 3ʡ 6 10,93 65,58 0,01504 

ɺʩʴʦʛʦ 9 ï 83,72 0,02696 

ɼʽʣʷʥʢʘ 46 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 3ʡ 6 10,93 65,58 0,00908 

ɺʩʴʦʛʦ 6 ï 65,58 0,00908 

ɼʽʣʷʥʢʘ 47 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 3ʡ 9 10,93 98,37 0,02256 

ɺʩʴʦʛʦ 9 ï 98,37 0,02256 

ɼʽʣʷʥʢʘ 48 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 3ʡ 4,7 10,93 51,37 0,01178 

ɺʩʴʦʛʦ 4,7 ï 51,37 0,01178 

ɼʽʣʷʥʢʘ 49 

ɻʘʣʴʤʫʚʘʥʥʷ 13,3 0 110 0,00623 

ɺʩʴʦʛʦ 13,3 ï 110 0,00623 

ɿʫʧʠʥʢʘ 8 

ʍʦʣʦʩʪʠʡ ʭʽʜ 8 0 0 0,00375 

ɼʽʣʷʥʢʘ 50 

ʈʦʟʛʽʥ ʥʘ 1ʡ 2,65 4,93 6,67 0,00719 

ʇʝʨʝʤʠʢʘʥʥʷ 1é2 2 4,12 9,04 0,00084 

ʈʦʟʛʽʥ ʥʘ 2ʡ 7,35 8,89 42,15 0,01429 

ʇʝʨʝʤʠʢʘʥʥʷ 2é3 2 8,05 16,94 0,00094 

ʈʦʟʛʽʥ ʥʘ 3ʡ 2 9,01 15,35 0,01498 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 3ʡ 22 9,01 198,22 0,04726 

ɺʩʴʦʛʦ 38 ï 288,37 0,0855 

ɼʽʣʷʥʢʘ 51 

ɺʠʙʽʛ 5,8 6,56 45,24 0,00272 

ɺʩʴʦʛʦ 5,8 ï 45,24 0,00272 

ɼʽʣʷʥʢʘ 52 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 2ʡ 8,2 6,56 53,79 0,01717 

ɺʩʴʦʛʦ 8,2 ï 53,79 0,01717 

ɼʽʣʷʥʢʘ 53 

ʈʽʚʥʦʤʽʨʥʠʡ ʨʫʭ ʥʘ 2ʡ 1,2 6,56 7,87 0,00251 
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ɻʘʣʴʤʫʚʘʥʥʷ 8,3 0 42,91 0,00389 

ʉʚʽʪʣʦʬʦʨ 25 0 0 0,01171 

ɺʩʴʦʛʦ 34,5 ï 50,78 0,01811 

ɼʽʣʷʥʢʘ 54 

ʈʦʟʛʽʥ ʥʘ 1ʡ 2,65 4,93 6,67 0,00719 

ʇʝʨʝʤʠʢʘʥʥʷ 1é2 2 4,12 9,04 0,00084 

ʈʦʟʛʽʥ ʥʘ 2ʡ 7,35 8,89 42,15 0,01429 

ɺʩʴʦʛʦ 12 ï 57,86 0,02232 

ɼʽʣʷʥʢʘ 55 

ɺʠʙʽʛ 5,8 6,46 44,46 0,00272 

ɺʩʴʦʛʦ 5,8  44,46 0,00272 

ɼʽʣʷʥʢʘ 56 

ɻʘʣʴʤʫʚʘʥʥʷ 11 0 54,44 0,00515 

ɺʩʴʦʛʦ 11 ï 54,44 0,00515 

ʈʘʟʦʤ 1296,7 ï 7080,932 2,05162 

 

ʇʨʠʡʥʷʚʰʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʟʥʘʯʝʥʥʷ ʛʫʩʪʠʥʠ ʧʘʣʠʚʘ ʨʽʚʥʦʶ 825 ʢʛ/ʤ3, 

ʦʪʨʠʤʘʻʤʦ 35,17 ʣ/100 ʢʤ. ɼʘʥʝ ʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʘʻ ʚʠʪʨʘʪʽ ʧʘʣʠʚʘ ʥʦʚʦʛʦ 

ʘʚʪʦʙʫʩʘ ʥʘ ʜʘʥʦʤʫ ʤʘʨʰʨʫʪʽ (33,63 ʣ/100 ʢʤ) ʟ ʚʽʜʥʦʩʥʦʶ ʧʦʭʠʙʢʦʶ 4,38%. 

ʅʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʣʘ ʽʤʽʪʘʮʽʷ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʝʨʽʦʜʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʪʘ ʪʝʤʧʝʨʘʪʫʨʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ. 

ɼʣʷ ʢʦʞʥʦʛʦ ʚʠʧʘʜʢʫ, ʦʧʠʩʘʥʦʛʦ ʚ ʪʘʙʣʠʮʽ 4.3, ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʢʦʨʠʛʫʶʯʽ 

ʢʦʝʬʽʮʽʻʥʪʠ kt ʪʘ kT. ɺ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʙʫʣʠ ʚʥʝʩʝʥʽ ʧʘʨʘʤʝʪʨʠ, ʷʢʽ ʽʤʽʪʫʚʘʣʠ 

ʧʝʚʥʫ ʥʝʩʧʨʘʚʥʽʩʪʴ (ʪʘʙʣ. 4.3). ɼʘʣʽ, ʦʪʨʠʤʘʥʝ ʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʙʫʣʦ 

ʧʦʤʥʦʞʝʥʝ ʥʘ kt ʪʘ kT. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣʠʮʽ 4.5. 

 

ʊʘʙʣʠʮʷ 4.5 ï ʈʝʟʫʣʴʪʘʪʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚʧʣʠʚʫ ʭʘʨʘʢʪʝʨʥʠʭ 

ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʥʘ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ 

ˉ 

ʧ/ʧ 

ɹʦʨʪ. 

ʥʦʤʝʨ 

ʊʝ, 

ʤʽʩʷʮʽʚ 

t, 
oC 

kt kT 

ɺʠʪʨʘʪʘ ʧʘʣʠʚʘ 

ʈʦʟʨʘʭʫʥʢʦʚʘ, 

ʣ/100 ʢʤ 

ʌʘʢʪʠʯʥʘ, 

ʣ/100 ʢʤ 

ɺʽʜʥʦʩʥʘ 

ʧʦʭʠʙʢʘ, % 

1 7279 74 18,4 1,015 1,127 40,69 38,95 4,28 

2 7288 70 -6 1,034 1,126 42,64 39,32 7,79 

3 7281 71 1,7 1,009 1,127 42,39 39,9 5,87 

 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ 4.5, ʚʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ʥʝ ʧʝʨʝʚʠʱʫʻ 8%. 
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4.3. ɺʠʟʥʘʯʝʥʥʷ ʙʘʟʦʚʦʾ ʣʽʥʽʡʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʪʘ ʾʾ ʧʦʜʘʣʴʰʝ ʢʦʨʠʛʫʚʘʥʥʷ 

 

ɺʠʟʥʘʯʝʥʥʷ ʙʘʟʦʚʦʾ ʣʽʥʽʡʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʪʘ ʾʾ ʧʦʜʘʣʴʰʝ ʢʦʨʠʛʫʚʘʥʥʷ 

ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʜʝʢʽʣʴʢʘ ʝʪʘʧʽʚ. 

1. ɿʘ ʜʦʧʦʤʦʛʦʶ ʩʠʩʪʝʤʠ GPS ʚʠʟʥʘʯʘʻʪʴʩʷ ʝʪʘʣʦʥʥʠʡ ʨʝʞʠʤ ʨʫʭʫ 

ʘʚʪʦʙʫʩʘ ʟʘ ʚʠʟʥʘʯʝʥʠʤ ʤʘʨʰʨʫʪʦʤ. ɽʪʘʣʦʥʥʠʤ ʚʚʘʞʘʻʪʴʩʷ ʪʘʢʠʡ ʨʝʞʠʤ ʨʫʭ, ʟʘ 

ʷʢʦʛʦ ʘʚʪʦʙʫʩ ʯʽʪʢʦ ʩʣʽʜʫʻ ʟʘʧʣʘʥʦʚʘʥʦʤʫ ʛʨʘʬʽʢʫ, ʚʨʘʭʦʚʫʶʯʠ ʧʨʦʩʪʦʾʚ ʥʘ 

ʟʫʧʠʥʢʘʭ. 

2. ɿʘ ʦʪʨʠʤʘʥʠʤʠ GPS ʜʘʥʠʤʠ, ʚʝʩʴ ʤʘʨʰʨʫʪ ʨʫʭʫ ʨʦʟʙʠʚʘʻʪʴʩʷ ʥʘ ʜʽʣʷʥʢʠ 

ʟ ʦʜʥʘʢʦʚʠʤʠ ʫʤʦʚʘʤʠ ʨʫʭʫ (ʧʨʷʤʦʣʽʥʽʡʥʘ ʯʠ ʢʨʠʚʦʣʽʥʽʡʥʘ ʟ ʦʜʥʘʢʦʚʠʤ 

ʧʦʟʜʦʚʞʥʽʤ ʫʭʠʣʦʤ). 

ʗʢʱʦ ʥʝ ʤʘʻ ʤʦʞʣʠʚʦʩʪʽ ʦʪʨʠʤʘʪʠ GPS ʜʘʥʽ ʝʪʘʣʦʥʥʦʛʦ ʨʝʞʠʤʫ ʨʫʭʫ 

ʘʚʪʦʙʫʩʘ ʟʘ ʚʠʟʥʘʯʝʥʠʤ ʤʘʨʰʨʫʪʦʤ, ʜʽʣʷʥʢʠ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʬʦʨʤʫʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʟʘʛʘʣʴʥʦ ʜʦʩʪʫʧʥʠʭ ʩʫʧʫʪʥʠʢʦʚʠʭ ʢʘʨʪ, ʷʢʽ 

ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʙʫʜʫʚʘʪʠ ʤʘʨʰʨʫʪ ʨʫʭʫ ʚ ʨʫʯʥʫ ʪʘ ʥʘʜʘʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ 

GPS ʢʦʦʨʜʠʥʘʪʠ ʪʘ ʚʠʩʦʪʫ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ (ʅʘʧʨʠʢʣʘʜ, ʧʨʦʛʨʘʤʘ Google 

ʇʣʘʥʝʪʘ). ʐʚʠʜʢʽʩʥʽ ʨʝʞʠʤʠ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʧʽʜʙʠʨʘʶʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ 

ʟʘʛʘʣʴʥʠʡ ʯʘʩ ʫ ʨʫʩʽ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʦʩʪʦʾʚ ʥʘ ʟʫʧʠʥʢʘʭ, ʚʽʜʧʦʚʽʜʘʚ 

ʟʘʧʣʘʥʦʚʘʥʦʤʫ ʛʨʘʬʽʢʫ ʨʫʭʫ ʘʚʪʦʙʫʩʘ. 

3. ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʘʪʝʤʘʪʠʯʥʦʾ ʤʦʜʝʣʽ (ʧ. 2.4) ʚʠʟʥʘʯʘʻʤʦ ʙʘʟʦʚʫ ʣʽʥʽʡʥʫ 

ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ Qiô ʥʘ ʜʘʥʦʤʫ ʤʘʨʰʨʫʪʽ. 

4. ʌʘʢʪʠʯʥʘ ʦʯʽʢʫʚʘʥʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʘʚʪʦʙʫʩʘ ʧʝʚʥʦʛʦ ʧʝʨʽʦʜʫ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʟʘ ʧʝʚʥʦʾ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʙʫʜʝ ʚʠʟʥʘʯʘʪʠʩʷ 

ʷʢ ʜʦʙʫʪʦʢ ʣʽʥʽʡʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʪʘ ʢʦʨʠʛʫʶʯʠʭ ʢʦʝʬʽʮʽʻʥʪʽʚ kt ʪʘ kT: 

 Qs = Qiô Ŀ kt Ŀ kT (4.1) 

ʂʽʣʴʢʽʩʪʴ ʧʘʣʠʚʘ, ʷʢʫ ʘʚʪʦʙʫʩ ʚʠʪʨʘʪʠʪʴ ʟʘ ʟʤʽʥʫ ʫ ʣʽʪʨʘʭ, ʙʫʜʝ ʚʠʟʥʘʯʘʪʠʩʴ 

ʟʘ ʬʦʨʤʫʣʦʶ: 

 Qʤ = (Qs Ŀ S) / 100 (4.2) 

ʜʝ S ï ʟʘʛʘʣʴʥʠʡ ʧʨʦʙʽʛ ʟʘ ʟʤʽʥʫ, ʢʤ. 

ʅʘ ʨʠʩʫʥʢʫ 4.1 ʪʘ 4.2 ʧʨʝʜʩʪʘʚʣʝʥʽ ʛʨʘʬʽʢʠ, ʷʢʽ ʽʣʶʩʪʨʫʶʪʴ ʜʠʥʘʤʽʢʫ ʟʤʽʥʠ 

ʙʘʟʦʚʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚʽʜ ʨʽʟʥʠʭ ʟʥʘʯʝʥʴ ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ. 
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ʈʠʩʫʥʦʢ 4.1 ï ɿʘʣʝʞʥʽʩʪʴ ʙʘʟʦʚʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʈʦʟʨʘʭʫʥʢʦʚʽ ʜʘʥʽ. 

ʄʘʨʰʨʫʪ ˉ48 

 

 

ʈʠʩʫʥʦʢ 4.2 ï ɿʘʣʝʞʥʽʩʪʴ ʙʘʟʦʚʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚʽʜ ʪʝʤʧʝʨʘʪʫʨʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʈʦʟʨʘʭʫʥʢʦʚʽ ʜʘʥʽ. 

ʄʘʨʰʨʫʪ ˉ55 
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ɺ ʪʘʙʣʠʮʽ 4.6 ʥʘʚʝʜʝʥʦ ʬʘʢʪʠʯʥ ̔ ʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, ʦʙʨʘʥʽ 

ʚʠʧʘʜʢʦʚʠʤ ʯʠʥʦʤ, ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʨʦʟʨʘʭʦʚʘʥʠʤʠ. 

 

ʊʘʙʣʠʮʷ 4.6 ï ʇʦʨʽʚʥʷʥʥʷ ʬʘʢʪʠʯʥʠʭ ʟʥʘʯʝʥʴ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʟ 

ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ 

ɹʦʨʪ. 

ʥʦʤʝʨ 

ˉ ʤʘʨʰ-

ʨʫʪʫ 

ʊʝʨʤʽʥ 

ʝʢʩʧʣʫ-

ʘʪʘʮʽʾ, 

ʤʽʩʷʮʽʚ 

ʊʝʤʧ. 

ʥʘʚʢ. 

ʩʝʨʝʜ. 
ʦʉ 

ɼʘʪʘ 

ʌʘʢʪʠʯʥʘ 

ʚʠʪʨʘʪʘ 

ʧʘʣʠʚʘ, 

ʣ/100 ʢʤ 

ʈʦʟʨʘʭʦʚʘʥʘ 

ʚʠʪʨʘʪʘ 

ʧʘʣʠʚʘ, 

ʣ/100 ʢʤ 

ɺʽʜʥʦʩʥʘ 

ʧʦʭʠʙʢʘ, 

% 

1748 48 63 +14 14.07.2017 36,63 39,46 7,17 

1748 48 55 -10 31.01.2017 37,96 40,93 7,82 

7288 55 63 +14 14.07.2017 45,68 47,89 4,84 

1739 55 57 -14 06.01.2017 45,8 49 6,53 

7167 48 74 +14 21.05.2018 37,17 39,62 6,59 

1742 48 72 -7 20.03.2018 37,86 40,81 7,79 

8226 55 4 +14 21.05.2018 40,73 42,86 5,23 

8227 55 1 -9 23.01.2018 41,27 43,65 5,77 

 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣ. 4.6, ʨʝʟʫʣʴʪʘʪʠ ʢʦʨʠʛʫʚʘʥʥʷ ʙʘʟʦʚʦʾ ʣʽʥʽʡʥʦʾ ʚʠʪʨʘʪʠ 

ʧʘʣʠʚʘ ʜʦʩʠʪʴ ʪʦʯʥʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʬʘʢʪʠʯʥʠʤ ʟʥʘʯʝʥʥʷʤ, ʘ ʚʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ʥʝ 

ʧʝʨʝʚʠʱʫʻ 8%. 

 

4.4. ʆʮʽʥʢʘ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʥʪʨʦʣʴʥʠʭ ʢʘʨʪ ʐʫʭʘʨʪʘ 

 

ʇʨʦʮʝʩ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚ ʣ/100 ʢʤ, 

ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʢʦʥʪʨʦʣʴʥʽ ʢʘʨʪʠ ʐʫʭʘʨʪʘ, ʧʨʦʚʦʜʠʪʴʩʷ ʫ ʪʘʢʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ: 

1. ɿʘ ʜʦʧʦʤʦʛʦʶ ʤʝʪʦʜʠʢʠ, ʥʘʚʝʜʝʥʽʡ ʚ ʧ. 4.3, ʚʠʟʥʘʯʘʻʤʦ ʙʘʟʦʚʫ ʚʠʪʨʘʪʫ 

ʧʘʣʠʚʘ ʜʣʷ ʟʘʜʘʥʦʛʦ ʤʘʨʰʨʫʪʫ. ʆʪʨʠʤʘʥʝ ʟʥʘʯʝʥʥʷ ʧʨʠʡʤʘʻʤʦ ʟʘ ʮʝʥʪʨʘʣʴʥʫ 

ʣʽʥʽʶ. 

2. ɺʠʟʥʘʯʘʻʤʦ ɺʂʄ ʪʘ ʅʂʄ ʟʘ ʤʝʪʦʜʠʢʦʶ, ʥʘʚʝʜʝʥʦʶ ʚ ʧ. 2.2. 

3. ɺʠʟʥʘʯʘʻʤʦ ʧʨʦʤʽʞʥʽ ʢʦʥʪʨʦʣʴʥʽ ʤʝʞʽ, ʷʢʽ ʟʥʘʭʦʜʷʪʴʩʷ ʥʘ ʨʽʚʥʽ Ñů ʪʘ 

Ñ2ů (ʜʠʚ. ʧ. 2.2). 

4. ɺ ʢʽʥʮʽ ʟʤʽʥʠ ʬʽʢʩʫʻʤʦ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ ʚ ʣ/100 ʢʤ, ʧʨʠʚʦʜʠʤʦ ʾʾ ʜʦ 

ʟʥʘʯʝʥʥʷ ʧʨʠ 20 ʦʉ ʪʘ ʥʘʥʦʩʠʤʦ ʥʘ ʢʦʥʪʨʦʣʴʥʫ ʢʘʨʪʫ. 
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5. ʇʝʨʝʚʽʨʷʻʤʦ ʥʘʷʚʥʽʩʪʴ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʩʠʛʥʘʣʫ ʧʨʦ ʚʽʜʭʠʣʝʥʥʷ ʚ ʨʦʙʦʪʽ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʟʘ ʢʨʠʪʝʨʽʷʤʠ, ʥʘʚʝʜʝʥʠʤʠ ʚ ʧ. 2.2. 

6. ɿʘ ʥʘʷʚʥʦʩʪʽ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʩʠʛʥʘʣʫ ʧʨʦ ʚʽʜʭʠʣʝʥʥʷ, ʥʘʧʨʘʚʣʷʻʤʦ 

ʘʚʪʦʙʫʩ ʥʘ ʧʦʛʣʠʙʣʝʥʝ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʜʣʷ ʚʠ 

ʷʚʣʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʽ. 

ʇʨʠʢʣʘʜʠ ʜʝʷʢʠʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ, ʷʢʽ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʘʨʪ 

ʐʫʭʘʨʪʘ, ʘ ʪʘʢʦʞ ʥʝʩʧʨʘʚʥʦʩʪʝʡ, ʷʢʽ ʥʝ ʤʦʞʣʠʚʦ ʚʠʷʚʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʘʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʫ, ʥʘʚʝʜʝʥʦ ʥʘ ʨʠʩʫʥʢʘʭ 4.3 ï 4.6. 

ɼʘʥʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʟʘ ʧʝʨʽʦʜ 14 ʜʥʽʚ ʜʦ ʤʦʤʝʥʪʫ ʥʘʩʪʘʥʥʷ ʚʽʜʤʦʚʠ ʪʘ 7 ʜʥʽʚ 

ʧʽʩʣʷ. ɼʣʷ ʧʦʙʫʜʦʚʠ ʢʦʥʪʨʦʣʴʥʠʭ ʢʘʨʪ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʦ ʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪʠ 

ʧʘʣʠʚʘ ʧʝʚʥʦʛʦ ʘʚʪʦʙʫʩʫ, ʷʢʠʡ ʚʝʩʴ ʜʦʩʣʽʜʥʠʡ ʧʝʨʽʦʜ (14 ʜʥʽʚ ʜʦ ʚʽʜʤʦʚʠ, ʜʝʥʴ 

ʚʽʜʤʦʚʠ ʪʘ 7 ʜʥʽʚ ʧʽʩʣʷ ʚʽʜʤʦʚʠ) ʟʜʽʡʩʥʶʚʘʚ ʨʝʡʩʠ ʥʘ ʦʜʥʦʤʫ ʽ ʪʦʤʫ ʩʘʤʦʤʫ 

ʤʘʨʰʨʫʪʽ. 

  

ʈʠʩʫʥʦʢ 4.3 ï ʂʦʥʪʨʦʣʴʥʘ ʢʘʨʪʘ ʐʫʭʘʨʪʘ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚ ʣ/100 ʢʤ 

ʧʨʠ ʥʝʩʧʨʘʚʥʦʩʪʽ ʧʨʦʤʽʞʥʦʛʦ ʦʭʦʣʦʜʞʫʚʘʯʘ ʧʦʚʽʪʨʷ. 
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ʈʠʩʫʥʦʢ 4.4 ï ʂʦʥʪʨʦʣʴʥʘ ʢʘʨʪʘ ʐʫʭʘʨʪʘ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚ ʣ/100 ʢʤ 

ʧʨʠ ʩʧʫʩʢʘʥʥʽ ʣʽʚʦʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʢʦʣʝʩʘ. 

 

 

ʈʠʩʫʥʦʢ 4.5 ï ʂʦʥʪʨʦʣʴʥʘ ʢʘʨʪʘ ʐʫʭʘʨʪʘ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚ ʣ/100 ʢʤ 

ʧʨʠ ʥʝʩʧʨʘʚʥʦʩʪʽ ʜʚʝʨʝʡ ʚ ʩʘʣʦʥʽ. 
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ʈʠʩʫʥʦʢ 4.6 ï ʂʦʥʪʨʦʣʴʥʘ ʢʘʨʪʘ ʐʫʭʘʨʪʘ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚ ʣ/100 ʢʤ 

ʧʨʠ ʥʝʩʧʨʘʚʥʦʩʪʽ ʬʘʨ ʙʣʠʞʥʴʦʛʦ ʩʚʽʪʣʘ. 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʠʷʚʣʝʥʦ, ʱʦ ʫʩʽ ʥʝʩʧʨʘʚʥʦʩʪʽ, 

ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ 2 

ʦʩʥʦʚʥʽ ʛʨʫʧʠ: ʪʽ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ ʪʘ ʪʽ, ʱʦ ʥʘ ʥʝʾ ʥʝ ʚʧʣʠʚʘʶʪʴ. 

ʎʽʢʘʚʠʤ ʻ ʪʝ, ʱʦ ʯʘʩʪʠʥʘ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʤʘʡʞʝ ʤʠʪʪʻʚʦʛʦ 

ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, ʘ ʯʘʩʪʠʥʘ ï ʜʦ ʧʦʩʪʫʧʦʚʦʛʦ. 

ʅʘʧʨʠʢʣʘʜ, ʟʘʢʣʠʥʶʚʘʥʥʷ ʢʦʣʽʩ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʤʘʡʞʝ ʤʠʪʪʻʚʦʛʦ 

ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʦʩʢʽʣʴʢʠ ʚʠʢʣʠʢʘʥʝ, ʷʢ ʧʨʘʚʠʣʦ, ʥʝʧʦʚʥʠʤ 

ʨʦʟʛʘʣʴʤʫʚʘʥʥʷʤ. ʎʝ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʦʚʦʢʫʻ ʚʠʥʠʢʥʝʥʥʷ ʜʦʜʘʪʢʦʚʦʾ ʩʠʣʠ ʪʝʨʪʷ, 

ʷʢʘ ʯʠʥʠʪʴ ʦʧʽʨ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʽ ʚʠʤʘʛʘʻ ʜʦʜʘʪʢʦʚʠʭ ʚʠʪʨʘʪ ʧʘʣʠʚʘ 

ʥʘ ʾʾ ʧʦʜʦʣʘʥʥʷ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʚʩʽ ʧʦʜʽʙʥʽ ʥʝʩʧʨʘʚʥʦʩʪʽ ʙʫʣʦ 

ʚʠʷʚʣʝʥʦ ʟʘ ʦʩʥʦʚʥʠʤ ʢʨʠʪʝʨʽʻʤ (ʢʦʣʠ ʢʦʥʪʨʦʣʴʥʠʡ ʧʦʢʘʟʥʠʢ ʚʠʭʦʜʠʪʴ ʟʘ ʤʝʞʽ 

ʢʦʥʪʨʦʣʴʥʠʭ ʣʽʥʽʡ), ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʪʝ, ʱʦ ʯʘʩʪʢʦʚʝ ʟʘʢʣʠʥʶʚʘʥʥʷ ʩʫʪʪʻʚʦ 

ʟʙʽʣʴʰʫʻ ʦʧʽʨ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ. ɺ ʦʢʨʝʤʠʭ ʚʠʧʘʜʢʘʭ ʟʙʽʣʴʰʝʥʥʷ 

ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʩʷʛʘʣʦ ʜʦ 16%. 
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ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʪʘʢʘ ʥʝʩʧʨʘʚʥʽʩʪʴ ʷʢ ʟʤʝʥʰʝʥʥʷ ʪʠʩʢʫ ʚ ʰʠʥʘʭ, ʧʨʠʟʚʦʜʠʪʴ 

ʜʦ ʧʦʩʪʫʧʦʚʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʽ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʣʘ 

ʚʠʷʚʣʝʥʘ ʟʘ ʜʦʜʘʪʢʦʚʠʤ ʢʨʠʪʝʨʽʻʤ (6 ʧʦʩʣʽʜʦʚʥʦ ʟʨʦʩʪʘʶʯʠʭ ʪʦʯʦʢ). ʇʦʩʪʫʧʦʚʝ 

ʟʤʝʥʰʝʥʥʷ ʪʠʩʢʫ ʚ ʰʠʥʘʭ ʚʠʥʠʢʘʻ ʚʥʘʩʣʽʜʦʢ ʥʝʛʝʨʤʝʪʠʯʥʦʩʪʽ ʩʘʤʦʾ ʰʠʥʠ ʘʙʦ 

ʯʝʨʝʟ ʥʝʩʧʨʘʚʥʦʩʪʽ ʥʽʧʝʣʷ ʽ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʩʪʫʧʦʚʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ 

ʦʧʦʨʫ ʢʦʯʝʥʥʷ, ʱʦ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ ʚʠʪʨʘʪʽ ʧʘʣʠʚʘ. ɺ ʩʝʨʝʜʥʴʦʤʫ, ʚʥʘʩʣʽʜʦʢ 

ʟʤʝʥʰʝʥʥʷ ʪʠʩʢʫ ʚ ʰʠʥʘʭ, ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʜʦ 8%. 

ʍʘʨʘʢʪʝʨʥʽ ʥʝʩʧʨʘʚʥʦʩʪʽ ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʚʽ 

ʛʨʫʧʠ: ʨʘʧʪʦʚʠʡ ʚʠʭʽʜ ʟ ʣʘʜʫ ʦʢʨʝʤʠʭ ʾʾ ʝʣʝʤʝʥʪʽʚ ʪʘ ʧʽʜʪʽʢʘʥʥʷ ʚ ʩʠʩʪʝʤʽ. ʊʘʢ, 

ʚʽʜʤʦʚʘ ʛʽʜʨʦʤʫʬʪʠ ʚʝʥʪʠʣʷʪʦʨʘ ʯʠ ʮʠʨʢʫʣʷʮʽʡʥʦʛʦ ʥʘʩʦʩʫ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʨʘʧʪʦʚʦʛʦ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚʥʘʩʣʽʜʦʢ ʨʽʟʢʦʛʦ ʟʤʝʥʰʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʭʦʣʦʜʞʝʥʥʷ ʜʚʠʛʫʥʘ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʜʽʘʧʘʟʦʥʫ ʡʦʛʦ ʨʦʙʦʯʠʭ 

ʪʝʤʧʝʨʘʪʫʨ, ʱʦ ʚʝʜʝ ʜʦ ʧʽʜʚʠʱʝʥʦʾ ʚʠʧʘʨʦʚʫʚʘʥʦʩʪʽ ʧʘʣʠʚʘ ʪʘ ʡʦʛʦ ʧʝʨʝʚʠʪʨʘʪʠ. 

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʭʘʨʘʢʪʝʨʫ ʥʝʩʧʨʘʚʥʦʩʪʽ, ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪʠ 

ʧʘʣʠʚʘ ʥʘ 6é13%. ʇʽʜʪʽʢʘʥʥʷ ʚ ʩʠʩʪʝʤʽ ʦʭʦʣʦʜʞʝʥʥʷ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ 

ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʜʦ 5% ʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʙʫʣʦ ʚʠʷʚʣʝʥʦ ʩʪʘʪʠʩʪʠʯʥʠʭ 

ʩʠʛʥʘʣʽʚ, ʷʢʽ ʙ ʜʦʟʚʦʣʠʣʠ ʚʩʪʘʥʦʚʠʪʠ ʥʝʩʧʨʘʚʥʦʩʪʽ ʜʘʥʦʛʦ ʚʠʜʫ. 

ɺʪʨʘʪʘ ʛʝʨʤʝʪʠʯʥʦʩʪʽ ʧʥʝʤʦʩʠʪʝʤʠ ʧʽʜʚʽʩʢʠ ʪʘ ʛʘʣʴʤ, ʷʢʘ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ 

ʚʠʛʣʷʜʽ ʚʠʪʦʢʫ ʧʦʚ̔ʪʨʷ ʯʝʨʝʟ ʟôʻʜʥʫʚʘʣʴʥʽ ʝʣʝʤʝʥʪʠ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʘʜʽʥʥʷ 

ʪʠʩʢʫ ʚ ʩʠʩʪʝʤʽ. ʗʢ ʥʘʩʣʽʜʦʢ, ʜʣʷ ʧʽʜʪʨʠʤʘʥʥʷ ʥʦʨʤʘʣʴʥʦʛʦ ʪʠʩʢʫ ʢʦʤʧʨʝʩʦʨ ʤʘʻ 

ʜʦʜʘʪʢʦʚʦ ʥʘʢʘʯʫʚʘʪʠ ʧʦʚʽʪʨʷ ʽ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʥʘ 

ʡʦʛʦ ʧʨʠʚʽʜ. ɺ ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʥʝʩʧʨʘʚʥʦʩʪʽ ʪʘʢʦʛʦ ʪʠʧʫ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚ ʤʝʞʘʭ 5% ʟʘ ʚʠʥʷʪʢʦʤ ʚʠʪʦʢʫ ʧʦʚʽʪʨʷ ʫ 

ʚʦʣʦʛʦʚʽʜʜʽʣʶʚʘʯʽ, ʷʢʠʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʜʦ 12%. ʎʝ 

ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ, ʯʝʨʝʟ ʥʝʛʝʨʤʝʪʠʯʥʽʩʪʴ ʚʦʣʦʛʦʚʽʜʜʽʣʶʚʘʯʘ, ʯʘʩʪʢʠ ʚʦʜʠ ʪʘ 

ʦʣʠʚʠ, ʟʘʤʽʩʪʴ ʪʦʛʦ, ʱʦʙ ʚ ʥʴʦʤʫ ʢʦʥʜʝʥʩʫʚʘʪʠʩʷ, ʧʦʪʨʘʧʣʷʶʪʴ ʚ ʧʥʝʚʤʦʩʠʩʪʝʤʫ, 

ʫʪʚʦʨʶʶʯʠ ʝʤʫʣʴʩʽʶ, ʷʢʘ ʟʘʙʨʫʜʥʶʻ ʧʥʝʚʤʦʢʘʥʘʣʠ ʽ ʪʠʤ ʩʘʤʠʤ ʧʽʜʚʠʱʫʻ ʾʭ 

ʦʧʽʨ. ʅʘ ʧʦʜʦʣʘʥʥʷ ʜʦʜʘʪʢʦʚʦʛʦ ʦʧʦʨʫ, ʢʦʤʧʨʝʩʦʨʦʤ ʚʠʪʨʘʯʘʻʪʴʩʷ ʜʦʜʘʪʢʦʚʘ 

ʝʥʝʨʛʽʷ, ʷʢʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʽʜʚʠʱʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ. 

ʆʙʨʠʚʠ ʧʨʠʚʦʜʥʦʛʦ ʨʝʤʝʥʷ ʥʘʚʽʩʥʦʛʦ ʦʙʣʘʜʥʘʥʥʷ ʜʚʠʛʫʥʘ 

ʩʫʧʨʦʚʦʜʞʫʚʘʣʠʩʴ ʨʽʟʢʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʥʘ ʨʽʚʥʽ 6é8%, ʷʢʝ 

ʪʨʠʤʘʣʦʩʷ 3é6 ʜʥʽʚ ʜʦ ʤʦʤʝʥʪʫ ʥʘʩʪʘʥʥʷ ʚʽʜʤʦʚʠ. ɼʘʥʝ ʷʚʠʱʝ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, 
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ʱʦ ʤʘʪʝʨʽʘʣ ʜʦʣʘʻ ʛʨʘʥʠʮʶ ʪʨʠʚʢʦʩʪʽ, ʥʘʩʪʫʧʘʻ ʛʨʘʥʠʯʥʘ ʜʝʬʦʨʤʘʮʽʷ (ʛʨʘʥʠʯʥʝ 

ʟʥʘʯʝʥʥʷ ʨʦʟʪʷʛʫ), ʥʘʪʷʛ ʨʝʤʝʥʷ ʟʤʝʥʰʫʻʪʴʩʷ, ʚʠʥʠʢʘʶʪʴ ʧʨʦʢʦʚʟʫʚʘʥʥʷ. 

ɺ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʴ ʥʘ ʜʚʠʛʫʥ, ʨʝʤʽʥʴ ʚ ʪʘʢʦʤʫ ʩʪʘʥʽ ʟʥʘʭʦʜʠʪʴʩʷ 

ʧʝʚʥʠʡ ʯʘʩ ʧʽʩʣʷ ʯʦʛʦ ʥʘʩʪʫʧʘʻ ʨʦʟʨʠʚ. 

ʅʘʡʙʽʣʴʰ ʦʯʝʚʠʜʥʦʶ ʥʝʩʧʨʘʚʥʽʩʪʶ, ʷʢʘ ʚʧʣʠʚʘʻ ʥʘ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ ʻ 

ʧʽʜʪʽʢʘʥʥʷ ʚ ʩʠʩʪʝʤʽ ʞʠʚʣʝʥʥʷ. ʅʝʩʧʨʘʚʥʦʩʪʽ ʪʘʢʦʛʦ ʚʠʜʫ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʨʽʟʢʠʤ ʟʙʽʣʴʰʝʥʥʷʤ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ (ʜʦ 30% ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ 

ʧʽʜʪʽʢʘʥʥʷ). ʗʢ ʧʨʘʚʠʣʦ, ʥʘʩʪʘʶʪʴ ʨʘʧʪʦʚʦ. 

ʅʝʩʧʨʘʚʥʽʩʪʴ ʟʦʚʥʽʰʥʽʭ ʩʚʽʪʣʦʚʠʭ ʧʨʠʣʘʜʽʚ, ʛʝʥʝʨʘʪʦʨʘ, ʩʪʘʨʪʝʨʘ, 

ʚʽʜʩʫʪʥʽʩʪʴ ʟʘʨʷʜʞʘʥʥʷ ʘʢʫʤʫʣʷʪʦʨʥʦʾ ʙʘʪʘʨʝʾ ʪʘ ʞʠʚʣʝʥʥʷ ʥʘ ʩʧʦʞʠʚʘʯʘʭ 

ʧʘʥʝʣʽ ʧʨʠʣʘʜʽʚ ʥʝ ʤʦʞʣʠʚʦ ʙʫʣʦ ʚʠʷʚʠʪʠ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, 

ʦʩʢʽʣʴʢʠ ʚʩʽ ʚʦʥʠ ʧʦʚôʷʟʘʥʽ ʟʽ ʟʥʠʞʝʥʥʷʤ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʝʣʝʢʪʨʠʯʥʫ ʤʝʨʝʞʫ, ʘ 

ʦʪʞʝ, ʤʘʶʪʴ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʥʝʟʥʘʯʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʾʾ ʟʥʘʯʝʥʴ. 

ʅʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʝʣʝʤʝʥʪʘʤʠ ʢʫʟʦʚʘ, ʫ ʷʢʠʭ ʚʠʥʠʢʘʶʪʴ ʥʝʩʧʨʘʚʥʦʩʪʽ, ʻ 

ʜʚʝʨʽ ʪʘ ʣʶʢ. ɯʥʢʦʣʠ ʟʫʩʪʨʽʯʘʶʪʴʩʷ ʪʨʽʱʠʥʠ ʩʢʣʘ (ʣʦʙʦʚʦʛʦ ʘʙʦ ʙʦʢʦʚʠʭ ʚʽʢʦʥ), 

ʥʝʩʧʨʘʚʥʦʩʪʽ ʝʣʝʤʝʥʪʽʚ ʩʘʣʦʥʫ ʪʘ ʧʽʜʣʦʛʠ. ɺʽʜʤʦʚʠ ʪʘʢʦʛʦ ʚʠʜʫ ʥʝ ʤʦʞʣʠʚʦ 

ʚʠʷʚʠʪʠ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʚʠʥʠʢʘʶʪʴ ʤʠʪʪʻʚʦ ʪʘ ʥʝ 

ʤʘʶʪʴ ʟʚôʷʟʢʫ ʟ ʩʠʣʘʤʠ ʦʧʦʨʫ ʨʫʭʫ. 

ʊʘʢʦʞ ʜʦ ʚʽʜʤʦʚ, ʷʢʽ ʥʝ ʚʜʘʣʦʩʷ ʚʠʟʥʘʯʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʦʢʘʟʥʠʢʘ 

ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚʽʜʥʦʩʷʪʴʩʷ: 

- ʣʶʬʪ ʨʫʣʴʦʚʦʛʦ ʢʝʨʫʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʭʘʨʘʢʪʝʨʠʟʫʻ ʩʫʤʘʨʥʠʡ ʟʘʟʦʨ 

ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʨʫʣʴʦʚʦʛʦ ʢʝʨʫʚʘʥʥʷ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʚʧʣʠʚʘʻ ʣʠʰʝ ʥʘ 

ʢʽʣʴʢʽʩʪʴ ʦʙʝʨʪʽʚ ʨʫʣʴʦʚʦʛʦ ʢʦʣʝʩʘ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʟʨʦʙʠʪʠ ʜʣʷ 

ʧʦʚʦʨʦʪʫ, ʘ ʥʝ ʥʘ ʩʫʤʘʨʥʠʡ ʦʧʽʨ ʢʦʯʝʥʥʶ; 

- ʧʽʜʪʽʢʘʥʥʷ ʛʽʜʨʘʚʣʽʯʥʦʾ ʨʽʜʠʥʠ ʟ ʧʽʜʩʠʣʶʚʘʯʘ ʢʝʨʤʘ; 

- ʧʽʜʪʽʢʘʥʥʷ ʚ ʩʠʩʪʝʤʽ ʤʘʱʝʥʥʷ, ʦʩʢʽʣʴʢʠ ʟʘʛʘʣʴʥʠʡ ʦʙôʻʤ ʦʣʠʚʠ ʚ 

ʜʚʠʛʫʥʽ ʜʦʩʠʪʴ ʚʝʣʠʢʠʡ ʽ ʥʝʟʥʘʯʥʽ ʧʽʜʪʽʢʘʥʥʷ ʥʝ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʤʘʩʪʠʣʴʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʮʽʣʦʤʫ; 

- ʧʨʦʛʦʨʘʥʥʷ ʛʣʫʰʥʠʢʘ, ʦʩʢʽʣʴʢʠ, ʧʦ ʩʫʪʽ, ʜʘʥʘ ʥʝʩʧʨʘʚʥʽʩʪʴ ʟʤʝʥʰʫʻ 

ʟʘʛʘʣʴʥʠʡ ʛʽʜʨʘʚʣʽʯʥʠʡ ʦʧʽʨ ʩʠʩʪʝʤʠ, ʘ ʦʪʞʝ, ʪʝʦʨʝʪʠʯʥʦ, ʧʨʠʟʚʦʜʠʪʴ 
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ʜʦ ʥʝʟʥʘʯʥʦʛʦ ʟʤʝʥʰʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, ʷʢʫ ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ ʟʘ 

ʩʪʘʪʠʩʪʠʯʥʫ ʧʦʭʠʙʢʫ. 

ʅʝʩʧʨʘʚʥʦʩʪʽ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ, ʧʦʚôʷʟʘʥʽ ʟ ʧʝʨʝʤʠʢʘʥʥʷʤ ʧʝʨʝʜʘʯ, ʚ 

ʙʽʣʴʰʦʩʪʽ ʚʠʧʘʜʢʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʷʚʣʝʥʽ ʚʦʜʽʻʤ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ. 

ʅʘʡʙʽʣʴʰ ʩʫʪʪʻʚʠʡ ʚʧʣʠʚ ʥʘ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ ʤʘʻ ʚʽʜʩʫʪʥʽʩʪʴ ʤʦʞʣʠʚʦʩʪʽ 

ʫʚʽʤʢʥʝʥʥʷ ʪʨʝʪʴʦʾ ʧʝʨʝʜʘʯʽ, ʦʩʢʽʣʴʢʠ ʨʝʞʠʤ ʨʫʭʫ ʤʽʩʴʢʦʛʦ ʘʚʪʦʙʫʩʘ ʪʘʢʠʡ, ʱʦ 

ʙʽʣʴʰʫ ʯʘʩʪʠʥʫ ʯʘʩʫ ʚʽʥ ʢʫʨʩʫʻ ʥʘ ɯéɯɯɯ ʧʝʨʝʜʘʯʘʭ. ʗʢʱʦ ʥʝ ʚʤʠʢʘʻʪʴʩʷ 3-ʷ 

ʧʝʨʝʜʘʯʘ, ʮʝ ʦʟʥʘʯʘʻ, ʱʦ ʜʽʣʷʥʢʠ, ʷʢʽ ʙ ʚʦʜʽʡ ʤʽʛ ʧʨʦʾʭʘʪʠ ʥʘ ʥʽʡ, ʚʽʥ ʟʤʫʰʝʥʠʡ 

ʜʦʣʘʪʠ ʥʘ 2-ʡ ʧʝʨʝʜʘʯʽ ʥʘ ʧʽʜʚʠʱʝʥʠʭ ʦʙʝʨʪʘʭ, ʱʦ ʚ ʩʚʦʶ ʯʝʨʛʫ, ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ (ʜʦ 8% ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʦʩʣʽʜʞʝʥʥʷ). 

 

4.5. ʈʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʪʦʜʠʢʠ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʟʘ 

ʧʦʢʘʟʥʠʢʦʤ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ 

 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʟʘ 

ʧʦʢʘʟʥʠʢʦʤ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʚʩʽʭ ʤʘʨʰʨʫʪʽʚ ʽ 

ʘʚʪʦʙʫʩʥʠʭ ʧʘʨʢʽʚ ʤʽʩʪʘ ʂʠʾʚ ʪʘ ʋʢʨʘʾʥʠ ʚ ʮʽʣʦʤʫ. ʊʘʢʦʞ ʾʾ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʷʢʽ 

ʟʜʽʡʩʥʶʶʪʴ ʤʽʩʴʢʽ, ʤʽʞʤʽʩʴʢʽ ʚʘʥʪʘʞʥʽ ʧʝʨʝʚʝʟʝʥʥʷ. ʆʙʦʚôʷʟʢʦʚʦʶ ʫʤʦʚʦʶ 

ʝʬʝʢʪʠʚʥʦʛʦ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʻ ʦʙʣʘʜʥʘʥʥʷ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʜʘʪʯʠʢʘʤʠ ʨʽʚʥʷ 

ʧʘʣʠʚʘ ʘʙʦ ʜʠʬʝʨʝʥʮʽʘʣʴʥʠʤʠ ʚʠʪʨʘʪʦʤʽʨʘʤʠ ʪʘ ʩʠʩʪʝʤʦʶ GPS. 

ʅʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʩʬʦʨʤʫʚʘʪʠ ʚʠʭʽʜʥʽ ʜʘʥʥʽ ʜʣʷ 

ʨʦʟʨʘʭʫʥʢʫ ʙʘʟʦʚʦʾ ʣʽʥʽʡʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʜʣʷ ʧʝʚʥʦʛʦ ʤʘʨʰʨʫʪʫ ʨʫʭʫ, ʜʦ ʷʢʠʭ 

ʥʘʣʝʞʘʪʴ: 

¶ ʛʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ; 

¶ ʤʘʩʦʚʽ ʧʦʢʘʟʥʠʢʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ï ʧʦʚʥʘ ʤʘʩʘ, ʩʧʦʨʷʜʞʝʥʘ ʤʘʩʘ 

ʪʘ ʤʘʩʘ ʧʘʩʘʞʠʨʽʚ ʯʠ ʚʘʥʪʘʞʫ; 

¶ ʧʝʨʝʜʘʪʦʯʥʽ ʯʠʩʣʘ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ ʪʘ ʛʦʣʦʚʥʦʾ ʧʝʨʝʜʘʯʽ; 

¶ ʛʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʢʦʣʽʩ ï ʜʽʘʤʝʪʨ ʦʙʦʜʫ, ʚʠʩʦʪʘ ʧʨʦʬʽʣʶ; 

ʜʠʥʘʤʽʯʥʠʡ ʨʘʜʽʫʩ ʪʘ ʨʘʜʽʫʩ ʢʦʯʝʥʥʷ; 

¶ ʟʦʚʥʽʰʥʷ ʰʚʠʜʢʽʩʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʚʠʛʫʥʘ; 
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¶ ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ ʤʘʭʦʚʠʢʘ ʪʘ ʢʦʣʽʩ; 

¶ GPS ʜʘʥ̔ ʤʘʨʰʨʫʪʫ ʨʫʭʫ. 

ɻʘʙʘʨʠʪʥʽ ʨʦʟʤʽʨʠ, ʧʝʨʝʜʘʪʦʯʥʽ ʯʠʩʣʘ ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ ʽ ʛʦʣʦʚʥʦʾ ʧʝʨʝʜʘʯʽ 

ʪʘ ʤʘʩʦʚʽ ʧʦʢʘʟʥʠʢʠ ʧʨʠʡʤʘʶʪʴʩʷ ʟ ʪʝʭʥʽʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ 

ʟʘʩʦʙʫ. ɻʝʦʤʝʪʨʠʯʥʽ ʧʘʨʘʤʝʪʨʠ ʢʦʣʽʩ ʤʦʞʫʪʴ ʙʫʪʠ ʦʪʨʠʤʘʥʽ ʟ ʪʝʭʥʽʯʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʰʠʥ ʘʙʦ ʰʣʷʭʦʤ ʨʦʟʰʠʬʨʫʚʘʥʥʷ ʾʾ ʤʘʨʢʫʚʘʥʥʷ. ɼʠʥʘʤʽʯʥʠʡ 

ʨʘʜʽʫʩ ʢʦʣʝʩʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ (2.11). ʈʘʜʽʫʩ ʢʦʯʝʥʥʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ (2.12). ɺ ʜʘʥʫ ʬʦʨʤʫʣʫ ʚʭʦʜʠʪʴ ʧʦʢʘʟʥʠʢ ʰʣʷʭʫ, ʷʢʝ ʢʦʣʝʩʦ ʧʨʦʡʰʣʦ 

ʟʘ ʧʝʚʥʫ ʢʽʣʴʢʽʩʪʴ ʦʙʝʨʪʽʚ, ʱʦ ʻ ʦʜʥʠʤ ʟ ʧʘʨʘʤʝʪʨʽʚ ʪʝʭʥʽʯʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʰʠʥʠ. 

ɿʦʚʥʽʰʥʷ ʰʚʠʜʢʽʩʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʜʚʠʛʫʥʘ, ʷʢ ʧʨʘʚʠʣʦ, ʥʘʚʝʜʝʥʘ ʚ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʚʠʨʦʙʥʠʢʘ (ʥʘʧʨʠʢʣʘʜ, [110]). ʗʢʱʦ ʚʽʜʦʤʽ ʪʽʣʴʢʠ ʜʚʽ 

ʪʦʯʢʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʠʛʫʥʘ, ʪʦ ʨʦʟʨʘʭʫʥʢʦʚʽ ʾʾ ʟʥʘʯʝʥʥʷ ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʟʘ 

ʬʦʨʤʫʣʘʤʠ (2.16) ï (2.19). 

ʄʦʤʝʥʪ ʽʥʝʨʮʽʾ ʤʘʭʦʚʠʢʘ ʽ ʜʝʪʘʣʝʡ ʪʨʘʥʩʤʽʩʽʾ, ʟʚôʷʟʘʥʠʭ ʟ ʥʠʤ, ʥʘʚʦʜʠʪʴʩʷ 

ʚ ʩʧʝʮʽʘʣʴʥʽʡ ʣʽʪʝʨʘʪʫʨʽ, ʪʘʢ ʩʘʤʦ ʷʢ ʽ ʤʦʤʝʥʪ ʽʥʝʨʮʽʾ ʢʦʣʝʩʘ. 

GPS ʜʘʥʽ ʤʘʨʰʨʫʪʫ ʨʫʭʫ ʚʠʟʥʘʯʘʶʪʴʩʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʘʙʦ ʰʣʷʭʦʤ 

ʧʦʙʫʜʦʚʠ ʤʘʨʰʨʫʪʫ ʨʫʭʫ ʘʚʪʦʙʫʩʘ ʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʤʫ ʢʘʨʪʦʛʨʘʬʽʯʥʦʤʫ 

ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ (ʥʘʧʨʠʢʣʘʜ, Google ʇʣʘʥʝʪʘ). ɺʠʩʦʪʫ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ 

ʚʘʨʪʦ ʫʪʦʯʥʶʚʘʪʠ ʟʘ ʙʘʟʘʤʠ ʜʘʥʠʭ NASA SRTM1 ʪʘ NASA SRTM3 ʯʝʨʝʟ ʩʝʨʚʽʩ 

[111], ʷʢʠʡ ʤʘ ̒ʤʦʞʣʠʚʽʩʪʴ ʜʦʜʘʚʘʪʠ ʜʦ ʤʘʨʰʨʫʪʫ, ʟʘʜʘʥʦʛʦ ʫ ʩʠʩʪʝʤʽ ʢʦʦʨʜʠʥʘʪ 

çʜʦʚʛʦʪʘïh ʠʨʦʪʘè, ʚʠʩʦʪʫ ʥʘʜ ʨʽʚʥʝʤ ʤʦʨʷ ʪʘ ʨʦʟʨʘʭʫʥʢʦʚʽ ʜʘʥʽ ʰʚʠʜʢʦʩʪʽ, 

ʧʦʟʜʦʚʞʥʴʦʛʦ ʫʭʠʣʫ ʜʦʨʦʛʠ ʪʘ ʩʫʤʘʨʥʦʛʦ ʰʣʷʭʫ. 

ʇʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʛʘʣʴʤʽʚʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʟʘ ʬʦʨʤʫʣʘʤʠ (2.44) ï (2.46), 

ʟʥʘʯʝʥʥʷ ʫʩʪʘʣʝʥʦʛʦ ʩʧʦʚʽʣʴʥʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʡʥʷʪʽ ʥʘ ʦʩʥʦʚʽ ʬʘʢʪʠʯʥʠʭ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʨʽʟʥʠʮʽ ʰʚʠʜʢʦʩʪʽ ʫ ʧʦʯʘʪʢʦʚʽʡ ʪʘ 

ʢʽʥʮʝʚʽʡ ʪʦʯʢʘʭ ʛʘʣʴʤʫʚʘʥʥʷ ʜʦ ʯʘʩʫ ʛʘʣʴʤʫʚʘʥʥʷ. ʇʨʦʪʝ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ 

ʧʨʠʡʥʷʪʽ ʧʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʟʥʘʯʝʥʥʷ ʧʦʚʠʥʥʽ ʟʘʙʝʟʧʝʯʫʚʘʪʠ ʚʠʢʦʥʘʥʥʷ ʚʠʤʦʛ 

ʩʪʘʥʜʘʨʪʫ ɼʉʊʋ 3649:2010 çʂʦʣʽʩʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ. ɺʠʤʦʛʠ ʱʦʜʦ 

ʙʝʟʧʝʯʥʦʩʪʽ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ ʤʝʪʦʜʠ ʢʦʥʪʨʦʣʶʚʘʥʥʷè. 

ɼʣʷ ʤʘʨʰʨʫʪʽʚ, ʷʢʽ ʤʘʶʪʴ ʥʝʚʝʣʠʢʠʡ ʧʘʩʘʞʠʨʦʧʦʪʽʢ, ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ 

ʪʦʯʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʽʚ, ʧʦʚʥʫ ʤʘʩʫ ʘʚʪʦʙʫʩʘ ʜʦʮʽʣʴʥʦ ʧʨʠʡʤʘʪʠ ʷʢ ʩʫʤʫ 
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ʩʧʦʨʷʜʞʝʥʦʾ ʤʘʩʠ ʪʘ ʜʦʙʫʪʢʫ ʩʝʨʝʜʥʴʦʾ ʤʘʩʠ ʦʜʥʦʛʦ ʧʘʩʘʞʠʨʘ ʥʘ ʩʝʨʝʜʥʶ 

ʢʽʣʴʢʽʩʪʴ ʧʘʩʘʞʠʨʽʚ ʟʘ ʨʝʡʩ. ɿ ʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʪʦʯʥʽʩʪʶ, ʩʝʨʝʜʥʷ 

ʤʘʩʘ ʦʜʥʦʛʦ ʧʘʩʘʞʠʨʘ ʤʦʞʝ ʙʫʪʠ ʚʠʟʥʘʯʝʥʘ ʟʘ ʬʦʨʤʫʣʦʶ (2.10). 

ʅʘ ʧʽʜʩʪʘʚʽ ʚʠʭʽʜʥʠʭ ʜʘʥʠʭ, ʟʘ ʤʝʪʦʜʠʢʦʶ, ʥʘʚʝʜʝʥʦʶ ʚ ʧ. 4.3, 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʙʘʟʦʚʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʜʣʷ ʟʘʜʘʥʦʛʦ ʤʘʨʰʨʫʪʫ. ɿʘ ʬʦʨʤʫʣʘʤʠ (3.3) 

ʪʘ (3.6) ʚʠʟʥʘʯʘʶʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʠ ʢʦʨʠʛʫʚʘʥʥʷ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʪʝʤʧʝʨʘʪʫʨʫ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʪʝʨʤʽʥ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʪʦʙʫʩʘ. ɿʘ ʬʦʨʤʫʣʘʤʠ (4.1) 

ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʬʘʢʪʠʯʥʘ ʦʯʽʢʫʚʘʥʘ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʘʚʪʦʙʫʩʦʤ ʥʘ ʧʝʚʥʦʤʫ 

ʤʘʨʰʨʫʪʽ ʪʘ ʢʽʣʴʢʽʩʪʴ ʧʘʣʠʚʘ, ʷʢʫ ʘʚʪʦʙʫʩ ʚʠʪʨʘʪʠʪʴ ʟʘ ʟʤʽʥʫ ʟʘ ʬʦʨʤʫʣʦʶ (4.2). 

ʅʘ ʝʪʘʧʽ ʧʨʦʚʝʜʝʥʥʷ ʢʦʥʪʨʦʣʶ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ, 

ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʦʪʨʠʤʘʥʽ ʨʦʟʨʘʭʫʥʢʦʚʽ ʜʘʥʽ, ʟʘ ʤʝʪʦʜʠʢʦʶ, ʧʨʝʜʩʪʘʚʣʝʥʦʶ ʚ 

ʧ. 2.2, ʚʠʟʥʘʯʘʶʪʴʩʷ ʢʦʥʪʨʦʣʴʥʽ ʤʝʞʽ ʜʣʷ ʧʦʙʫʜʦʚʠ ʢʘʨʪ ʐʫʭʘʨʪʘ ʟʘ ʢʨʠʪʝʨʽʻʤ 

ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ. ʂʦʥʪʨʦʣʴʥʽ ʤʝʞʽ ʪʘ ʮʝʥʪʨʘʣʴʥʘ ʣʽʥʽʷ ʥʘʥʦʩʷʪʴʩʷ ʥʘ ʘʨʢʫʰ 

ʧʘʧʝʨʫ ʯʠ ʟʘʥʦʩʷʪʴʩʷ ʥʘ ʦʢʨʝʤʠʡ ʣʠʩʪ ʧʨʦʛʨʘʤʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ Excel. 

ɼʘʣʽ, ʟʘ ʘʣʛʦʨʠʪʤʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʠʤ ʚ ʧ. 4.4, ʰʣʷʭʦʤ ʥʘʥʝʩʝʥʥʷ ʟʥʘʯʝʥʴ ʥʘ 

ʢʘʨʪʫ ʐʫʭʘʨʪʘ, ʧʨʦʚʦʜʠʪʴʩʷ ʢʦʥʪʨʦʣʴ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ. ʆʙʣʽʢ ʜʦʮʽʣʴʥʦ 

ʟʜʽʡʩʥʶʚʘʪʠ ʜʣʷ ʢʦʞʥʦʛʦ ʘʚʪʦʙʫʩʘ ʚ ʨʘʤʢʘʭ ʦʜʥʦʛʦ ʤʘʨʰʨʫʪʫ. ʊʦʙʪʦ, ʚʠʪʨʘʪʘ 

ʧʘʣʠʚʘ ʦʜʥʠʤ ʽ ʪʠʤ ʞʝ ʘʚʪʦʙʫʩʦʤ ʥʘ ʨʽʟʥʠʭ ʤʘʨʰʨʫʪʘʭ ʟʘʥʦʩʠʪʴʩʷ ʚ ʨʽʟʥʽ ʢʘʨʪʠ 

ʧʦʩʣʽʜʦʚʥʠʤʠ ʪʦʯʢʘʤʠ, ʥʝ ʧʨʦʧʫʩʢʘʶʯʠ ʜʥʽ, ʢʦʣʠ ʚʽʥ ʧʨʘʮʶʚʘʚ ʥʘ ʽʥʰʦʤʫ 

ʤʘʨʰʨʫʪʽ. ʗʢʱʦ ʧʦʙʫʜʦʚʘ ʢʦʥʪʨʦʣʴʥʠʭ ʢʘʨʪ ʧʨʦʚʦʜʠʪʴʩʷ ʚ ʨʫʯʥʫ, ʪʦ ʦʧʪʠʤʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ ʪʦʯʦʢ ʜʣʷ ʦʜʥʽʻʾ ʢʘʨʪʠ ʩʪʘʥʦʚʠʪʴ 30, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʦʜʥʦʤʫ ʧʦʚʥʦʤʫ 

ʤʽʩʷʮʶ ʝʢʩʧʣʫʘʪʘʮʽʾ. ʗʢʱʦ ʧʦʙʫʜʦʚʘ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ Excel, ʪʦ ʢʽʣʴʢʽʩʪʴ ʪʦʯʦʢ ʤʦʞʥʘ ʟʙʽʣʴʰʠʪʠ ʜʦ 60. ʅʘ 

ʦʜʥʫ ʢʘʨʪʫ ʥʝ ʚʘʨʪʦ ʥʘʥʦʩʠʪʠ ʙʽʣʴʰʝ 90 ʧʦʩʣʽʜʦʚʥʠʭ ʪʦʯʦʢ, ʦʩʢʽʣʴʢʠ ʮʝ ʤʦʞʝ 

ʧʦʛʽʨʰʠʪʠ ʾʾ ʥʘʦʯʥʽʩʪʴ ʪʘ ʚʠʢʣʠʢʘʪʠ ʧʦʤʠʣʢʠ ʚ ʧʨʦʮʝʩʽ ʚʠʷʚʣʝʥʥʷ 

ʥʝʩʧʨʘʚʥʦʩʪʝʡ. 

ɿʘ ʥʘʷʚʥʦʩʪʽ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʩʠʛʥʘʣʫ ʧʨʦ ʚʽʜʭʠʣʝʥʥʷ ʫ ʪʝʭʥʽʯʥʦʤʫ ʩʪʘʥʽ, 

ʘʚʪʦʙʫʩ ʥʘʧʨʘʚʣʷʪʴʩʷ ʥʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ. ʂʨʠʪʝʨʽʾ ʧʨʠʩʫʪʥʦʩʪʽ ʩʪʘʪʠʩʪʠʯʥʦʛʦ 

ʩʠʛʥʘʣʫ ʧʨʦ ʥʝʩʪʘʙʽʣʴʥʽʩʪʴ ʩʠʩʪʝʤʠ ʥʘʚʝʜʝʥʽ ʚ ʧ. 2.2. ʇʽʜ ʯʘʩ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ, ʚ 

ʧʝʨʰʫ ʯʝʨʛʫ ʧʝʨʝʚʽʨʷʻʪʴʩʷ ʥʘʷʚʥʽʩʪʴ ʥʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʠʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ, 

ʧʝʨʝʣʽʢ ʷʢʠʭ ʟʘʟʥʘʯʝʥʠʡ ʚ ʧ. 4.4. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʧʨʠʡʤʘʻʪʴʩʷ 
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ʨʽʰʝʥʥʷ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʥʘʧʨʘʚʣʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʚ ʦʜʠʥ ʟ ʨʝʤʦʥʪʥʠʭ 

ʧʽʜʨʦʟʜʽʣʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ. 

ʆʮʽʥʢʘ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ ʟʙʽʨʥʽ 

ʧʝʨʝʚʝʟʝʥʥʷ ʚ ʤʝʞʘʭ ʤʽʩʪʘ, ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʪʠʤ ʩʘʤʠʤ ʧʨʠʥʮʠʧʦʤ, ʱʦ ʽ 

ʘʚʪʦʙʫʩʽʚ. ʆʩʥʦʚʥʠʤ ʫʩʢʣʘʜʥʝʥʥʷʤ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʻ ʦʙʣʽʢ ʤʘʨʰʨʫʪʫ ʨʫʭʫ.  

ʅʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʝʪʦʜʠʢʠ ʤʦʞʣʠʚʝ ʟʘ 

ʫʤʦʚʠ, ʱʦ ʤʘʨʰʨʫʪ ʨʫʭʫ ʙʫʜʝ ʩʧʣʘʥʦʚʘʥʠʡ ʟʘʟʜʘʣʝʛʽʜʴ ʽ ʚʦʜʽʡ ʙʫʜʝ ʩʫʚʦʨʦ ʡʦʛʦ 

ʜʦʪʨʠʤʫʚʘʪʠʩʴ. ʊʘʢʦʞ ʤʘʶʪʴ ʙʫʪʠ ʚʨʘʭʦʚʘʥʽ ʟʤʽʥʠ ʤʘʩʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ, 

ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚ ʥʘʩʣʽʜʦʢ ʚʽʜʚʘʥʪʘʞʝʥʥʷ ʯʘʩʪʠʥʠ ʚʘʥʪʘʞʫ ʯʠ ʜʦʜʘʪʢʦʚʦʛʦ 

ʜʦʟʘʚʘʥʪʘʞʝʥʥʷ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʧʫʥʢʪʘʭ. ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ ʦʙʤʝʞʝʥʥʷ, ʥʘʡʙʽʣʴʰ 

ʨʘʮʽʦʥʘʣʴʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʘʥʦʾ ʤʝʪʦʜʠʢʠ ʚʙʘʯʘʻʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ ʚʘʥʪʘʞʥʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʨʝʛʫʣʷʨʥʫ ʜʦʩʪʘʚʢʫ ʤʽʞ 

ʟʘʟʜʘʣʝʛʽʜʴ ʚʽʜʦʤʠʤʠ ʧʫʥʢʪʘʤʠ ʥʘʚʘʥʪʘʞʝʥʥʷ / ʨʦʟʚʘʥʪʘʞʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ 

ʜʦʩʪʘʚʢʘ ʧʨʦʜʫʢʪʽʚ ʽ ʭʣʽʙʥʠʭ ʚʠʨʦʙʽʚ ʚ ʤʘʛʘʟʠʥʠ ʯʠ ʙʫʜʽʚʝʣʴʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʥʘ 

ʙʫʜʤʘʡʜʘʥʯʠʢ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʝʪʦʜʠʢʠ ʟ ʤʝʪʦʶ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ 

ʘʚʪʦʤʦʙʽʣʽʚ, ʱʦ ʟʜʽʡʩʥʶʶʪʴ ʘʜʨʝʩʥʽ ʜʦʩʪʘʚʢʠ ʜʦ ʙʫʜʠʥʢʽʚ ʥʘʩʝʣʝʥʥʷ, ʧʦʪʨʝʙʫʻ 

ʫʨʘʭʫʚʘʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʨʝʞʠʤʫ ʨʫʭʫ ʧʦ ʧʝʨʝʜʙʫʜʠʥʢʦʚʠʭ ʪʝʨʠʪʦʨʽʷʭ, ʱʦ 

ʩʫʪʪʻʚʦ ʫʩʢʣʘʜʥʶʻ ʨʦʟʨʘʭʫʥʢʠ ʙʘʟʦʚʦʾ ʣʽʥʽʡʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ. ʆʢʨʽʤ ʮʴʦʛʦ, 

ʜʦʩʠʪʴ ʯʘʩʪʦ ʙʫʚʘʶʪʴ ʚʠʧʘʜʢʠ, ʢʦʣʠ ʪʘʢʽ ʜʦʩʪʘʚʢʠ ʚʽʜʤʽʥʷʶʪʴ ʯʠ ʧʝʨʝʥʦʩʷʪʴ ʥʘ 

ʽʥʰʠʡ ʯʘʩ, ʱʦ ʟʤʫʰʫʻ ʚʦʜʽʷ ʤʽʥʷʪʠ ʤʘʨʰʨʫʪ, ʘ ʦʪʞʝ ʨʦʟʨʘʭʫʥʢʦʚʽ ʟʥʘʯʝʥʥʷ 

ʤʦʞʫʪʴ ʩʫʪʪʻʚʦ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ ʬʘʢʪʠʯʥʠʭ, ʪʦʤʫ ʜʣʷ ʪʘʢʠʭ ʚʠʜʽʚ ʚʘʥʪʘʞʥʠʭ 

ʧʝʨʝʚʝʟʝʥʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʧʨʦʧʦʥʦʚʘʥʫ ʤʝʪʦʜʠʢʫ ʥʝ ʜʦʮʽʣʴʥʦ. 

ɼʣʷ ʤʽʞʤʽʩʴʢʠʭ ʚʘʥʪʘʞʥʠʭ ʧʝʨʝʚʝʟʝʥʴ ʭʘʨʘʢʪʝʨʥʠʤʠ ʻ ʟʥʘʯʥʽ ʜʦʙʦʚʽ 

ʧʨʦʙʽʛʠ (ʚʽʜ 300 ʜʦ 1000 ʢʤ). ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʩʪʘʪʠʩʪʠʯʥʠʡ ʩʠʛʥʘʣ ʧʨʦ 

ʥʝʩʧʨʘʚʥʽʩʪʴ ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ ʚ ʤʦʤʝʥʪ, ʢʦʣʠ ʚʦʜʽʡ ʟʥʘʭʦʜʠʪʴʩʷ ʚ ʨʝʡʩʽ. 

ɺʠʭʦʜʷʯʠ ʟ ʮʴʦʛʦ, ʷʢʱʦ ʚ ʧʦʧʝʨʝʜʥʽʭ ʚʠʧʘʜʢʘʭ ʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ 

ʤʦʞʣʠʚʦ ʢʦʥʪʨʦʣʶʚʘʪʠ ʦʜʠʥ ʨʘʟ ʚ ʢʽʥʮʽ ʟʤʽʥʠ, ʪʦ ʫ ʚʠʧʘʜʢʫ ʟ ʤʽʞʤʽʩʴʢʠʤʠ ʪʘ 

ʤʽʞʥʘʨʦʜʥʠʤʠ ʚʘʥʪʘʞʥʠʤʠ ʧʝʨʝʚʝʟʝʥʥʷʤʠ, ʘʚʪʦʤʦʙʽʣʴ ʤʘʻ ʙʫʪʠ ʦʙʣʘʜʥʘʥʠʡ 

ʩʠʩʪʝʤʦʶ ʤʦʥʽʪʦʨʠʥʛʫ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, ʷʢʘ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʙʝʟʧʝʨʝʨʚʥʦʛʦ 

ʢʦʥʪʨʦʣʶ ʾʾ ʟʥʘʯʝʥʥʷ, ʪʘ ʩʠʩʪʝʤʦʶ ʟʚôʷʟʢʫ ʟ ʜʠʩʧʝʪʯʝʨʦʤ, ʷʢʠʡ ʙʠ ʤʽʛ 
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ʧʦʧʝʨʝʜʠʪʠ ʧʨʦ ʡʤʦʚʽʨʥʽʩʪʴ ʥʘʩʪʘʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʽ ʪʘ ʥʘʜʘʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ 

ʾʾ ʧʦʧʝʨʝʜʞʝʥʥʷ ʯʠ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʤʽʥʠ ʨʝʞʠʤʫ ʨʫʭʫ. ɺ ʽʥʰʦʤʫ, ʚʧʨʦʚʘʜʞʝʥʥʷ 

ʤʝʪʦʜʠʢʠ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘ ʪʠʤ ʩʘʤʠʤ ʘʣʛʦʨʠʪʤʦʤ, ʱʦ ʽ ʜʣʷ ʤʽʩʴʢʠʭ 

ʧʘʩʘʞʠʨʩʴʢʠʭ ʪʘ ʚʘʥʪʘʞʥʠʭ ʧʝʨʝʚʝʟʝʥʴ. 

 

4.6. ʇʦʪʝʥʮʽʡʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʪʦʜʠʢʠ ʦʮʽʥʢʠ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ 

 

ʇʦʪʝʥʮʽʡʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʚʽʜ ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʝʪʦʜʠʢʠ ʦʮʽʥʢʠ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʢʽʣʴʢʽʩʪʶ 

ʟʝʢʦʥʦʤʣʝʥʦʛʦ ʧʘʣʠʚʘ ʚʥʘʩʣʽʜʦʢ ʩʚʦʻʯʘʩʥʦʛʦ ʚʠʷʚʣʝʥʥʷ ʪʝʭʥʽʯʥʦʾ ʥʝʩʧʨʘʚʥʦʩʪʽ, 

ʷʢʘ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʝʨʝʚʠʪʨʘʪʠ. ʊʦʙʪʦ, ʷʢʱʦ ʚ ʧʨʦʮʝʩʽ ʝʢʩʧʣʫʘʪʘʮʽʾ ʘʚʪʦʙʫʩʘ 

ʙʫʣʦ ʟʘʬʽʢʩʦʚʘʥʦ ʧʽʜʚʠʱʝʥʫ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ, ʷʢʘ ʙʽʣʴʰʘ ʟʘ ʨʦʟʨʘʭʫʥʢʦʚʽ 

ʟʥʘʯʝʥʥʷ ʚʝʨʭʥʴʦʾ ʢʦʥʪʨʦʣʴʥʦʾ ʤʝʞʽ ï ʮʝ ʻ ʩʪʘʪʠʩʪʠʯʥʠʤ ʩʠʛʥʘʣʦʤ ʜʣʷ 

ʥʘʧʨʘʚʣʝʥʥʷ ʘʚʪʦʙʫʩʘ ʥʘ ʜʽʘʛʥʦʩʪʫʚʘʥʥʷ ʽ ʧʦʜʘʣʴʰʝ ʫʩʫʥʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʽ. 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʢʽʣʴʢʦʩʪʽ ʧʘʣʠʚʘ, ʷʢʝ ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʥʘ ʙʫʣʦ ʟʝʢʦʥʦʤʠʪʠ 

ʫ 2017 ʨʦʮʽ, ʟ ʫʩʴʦʛʦ ʦʙôʻʤʫ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʱʦʜʦ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ 

ʜʦʩʣʽʜʥʠʤʠ ʘʚʪʦʙʫʩʘʤʠ ʚ ʧʝʨʽʦʜ ʟ 1.01.2017 ʧʦ 31.12.2017 ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ 

ʧʝʨʽʦʜʠ, ʢʦʣʠ ʚʠʪʨʘʪʘ ʧʘʣʠʚʘ ʚʽʜʨʽʟʥʷʣʘʩʴ ʚʽʜ ʥʦʨʤʘʪʠʚʥʦʾ ʙʽʣʴʰʝ ʥʽʞ ʥʘ 7%, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʢʦʥʪʨʦʣʴʥʠʤ ʤʝʞʘʤ ʜʣʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʝʪʦʜʠʢʠ, ʫ ʧʨʦʜʦʚʞ ʙʽʣʴʰʝ 

ʥʽʞ 2ʭ ʜʥʽʚ. ɼʘʣʽ ʙʫʣʦ ʚʠʟʥʘʯʝʥʦ ʨʽʟʥʠʮʶ ʤʽʞ ʬʘʢʪʠʯʥʦʶ ʚʠʪʨʘʪʦʶ ʪʘ 

ʥʦʨʤʘʪʠʚʥʠʤ ʟʥʘʯʝʥʥʷʤʠ ʚ ʮʽ ʧʝʨʽʦʜʠ. ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʦʪʝʥʮʽʡʥʦ 

ʟʝʢʦʥʦʤʣʝʥʦʛʦ ʧʘʣʠʚʘ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʩʫʤʫ ʟʥʘʯʝʥʴ ʟʘ ʚʩʽ ʚʽʜʧʦʚʽʜʥʽ ʧʝʨʽʦʜʠ. 

ʇʨʠ ʨʦʟʨʘʭʫʥʢʘʭ ʥʝ ʚʨʘʭʦʚʫʚʘʣʦʩʴ ʧʝʨʝʚʠʪʨʘʪʘ ʫ ʜʝʥʴ, ʢʦʣʠ ʚʦʥʘ ʚʧʝʨʰʝ ʙʫʣʘ 

ʟʘʬʽʢʩʦʚʘʥʘ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʘʥʘʣʽʟʫ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʧʘʣʠʚʘ, ʷʢʝ 

ʧʦʪʝʥʮʽʡʥʦ ʤʦʞʥʘ ʙʫʣʦ ʟʝʢʦʥʦʤʠʪʠ ʩʪʘʥʦʚʠʪʴ 3669,23 ʣʽʪʨʽʚ ʟʘ ʨʽʢ. ʗʢʱʦ 

ʧʨʠʡʥʷʪʠ ʜʦ ʫʚʘʛʠ, ʱʦ ʩʝʨʝʜʥʷ ʚʘʨʪʽʩʪʴ ʜʠʟʝʣʴʥʦʛʦ ʧʘʣʠʚʘ ʚ 2017 ʨʦʮʽ ʩʪʘʥʦʚʠʣʘ 

23,9 ʛʨʥ., ʪʦ ʚʘʨʪʽʩʥʠʡ ʝʢʚʽʚʘʣʝʥʪ ʟʘʟʥʘʯʝʥʦʾ ʧʦʪʝʥʮʽʡʥʦʾ ʝʢʦʥʦʤʽʾ ʩʪʘʥʦʚʠʪʴ: 

ɽ = 3669,23 Ŀ 23,9 = 87694,60 ʛʨʥ. 
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ɺʠʩʥʦʚʢʠ ʟʘ ʨʦʟʜʽʣʦʤ 4 

 

1. ʆʙˇʨʫʥʪʦʚʘʥʦ ʚʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʘʥʘʣʽʪʠʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʫ 

ʤʽʞ ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ ʪʘ ʚʠʪʨʘʪʦʶ ʧʘʣʠʚʘ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʥʘ ʤʘʪʝʤʘʪʠʯʥʽʡ 

ʤʦʜʝʣʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʘʨʰʨʫʪʫ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʪʝʤʧʝʨʘʪʫʨʠ 

ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʟʤʽʥʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʚʥʘʩʣʽʜʦʢ ʥʦʨʤʘʣʴʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ. 

2. ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ 

ʨʦʟʨʘʭʫʥʢʦʚʽ ʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚ ʣ/100 ʢʤ ʚʽʜʧʦʚʽʜʘʶʪʴ ʬʘʢʪʠʯʥʦʤʫ ʾʾ 

ʟʥʘʯʝʥʥʶ ʜʣʷ ʥʦʚʠʭ ʘʚʪʦʙʫʩʽʚ ʥʘ ʧʝʚʥʦʤʫ ʤʘʨʰʨʫʪʽ ʟ ʚʽʜʥʦʩʥʦʶ ʧʦʭʠʙʢʦʶ ʥʘ 

ʨʽʚʥʽ 4,38%. ʇʨʠ ʽʤʽʪʘʮʽʾ ʭʘʨʘʢʪʝʨʥʠʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʚ ʧʨʦʮʝʩʽ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ, ʚʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ʨʝʟʫʣʴʪʘʪʽʚ ʩʪʘʥʦʚʠʪʴ 4,28é7,79%. 

3. ʇʨʝʜʩʪʘʚʣʝʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ 

ʙʘʟʦʚʦʾ ʣʽʥʽʡʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʪʘ ʾʾ ʧʦʜʘʣʴʰʦʛʦ ʢʦʨʠʛʫʚʘʥʥʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʽʩʴʢʠʭ 

ʘʚʪʦʙʫʩʽʚ. ʇ̔ ʜʪʚʝʨʜʞʝʥʦ ʾʾ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʚʽʜʥʦʩʥʦʶ ʧʦʭʠʙʢʦ  ʁʱʦʜʦ ʬʘʢʪʠʯʥʠʭ 

ʟʥʘʯʝʥʴ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʥʘ ʨʽʚʥʽ 4,84é7,82%. 

4. ʇʽʜʪʚʝʨʜʞʝʥʦ, ʱʦ ʢʦʥʪʨʦʣʴʥʽ ʢʘʨʪʠ ʐʫʭʘʨʪʘ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʚ ʷʢʦʩʪʽ ʽʥʩʪʨʫʤʝʥʪʫ ʢʦʥʪʨʦʣʶ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʟʘ 

ʧʦʢʘʟʥʠʢʦʤ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ. ʅʘʚʝʜʝʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ, ʷʢʘ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʦʥʪʨʦʣʴʥʠʭ ʢʘʨʪ ʐʫʭʘʨʪʘ. ʆʙˇʨʫʥʪʦʚʘʥʦ ʢʘʪʝʛʦʨʽʾ 

ʥʝʩʧʨʘʚʥʦʩʪʝʡ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʧʝʨʝʜʞʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʝʜʩʪʘʚʣʝʥʦʾ 

ʤʝʪʦʜʠʢʠ. 

5. ʈʦʟʨʦʙʣʝʥʦ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʠʢʠ 

ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʘʭ, ʱʦ 

ʟʜʽʡʩʥʶʶʪʴ ʧʘʩʘʞʠʨʩʴʢʽ ʪʘ ʚʘʥʪʘʞʥʽ ʧʝʨʝʚʝʟʝʥʥʷ ʫ ʨʝʛʽʦʥʘʭ ʋʢʨʘʾʥʠ. 

6. ʆʮʽʥʝʥʦ ʧʦʪʝʥʮʽʡʥʠʡ ʝʢʦʥʦʤʽʯʥʠʡ ʝʬʝʢʪ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʝʪʦʜʠʢʠ ʚʠʷʚʣʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʚʠʪʨʘʪʠ 

ʧʘʣʠʚʘ, ʚʘʨʪʽʩʥʠʡ ʝʢʚʽʚʘʣʝʥʪ ʷʢʦʛʦ ʩʢʣʘʜʘʻ 87694,60 ʛʨʥ. 
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ɺʀʉʅʆɺʂʀ 

 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʚʠʨʽʰʝʥʦ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʝ ʟʘʚʜʘʥʥʷ ʦʮʽʥʢʠ 

ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʢʘʪʝʛʦʨʽʾ ʄ3 ʢʣʘʩʫ ɯ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʚʠʪʨʘʪʠ 

ʧʘʣʠʚʘ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʧʦʧʝʨʝʜʠʪʠ ʯʘʩʪʠʥʫ ʚʽʜʤʦʚ, ʷʢʽ ʩʫʧʨʦʚʦʜʞʫʶʪʴʩʷ 

ʧʝʨʝʚʠʪʨʘʪʦʶ ʧʘʣʠʚʘ ʽ, ʷʢ ʥʘʩʣʽʜʦʢ, ʟʤʝʥʰʠʪʠ ʟʘʛʘʣʴʥʦʨʽʯʥʫ ʡʦʛʦ ʚʠʪʨʘʪʫ, ʽ 

ʜʝʱʦ ʟʤʝʥʰʠʪʠ ʟʘʛʘʣʴʥʫ ʩʦʙʽʚʘʨʪʽʩʪʴ ʧʝʨʝʚʝʟʝʥʴ. ɺʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʟʘʜʘʯʽ 

ʜʦʟʚʦʣʠʣʦ ʦʜʝʨʞʘʪʠ ʥʘʩʪʫʧʥʽ ʥʘʫʢʦʚʽ ʪʘ ʧʨʘʢʪʠʯʥʽ ʨʝʟʫʣʴʪʘʪʠ: 

1. ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʥʘʫʢʦʚʠʭ ʜʞʝʨʝʣ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʧʦʢʘʟʥʠʢ 

ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʜʦʩʪʘʪʥʴʦ ʯʫʪʣʠʚʠʡ ʜʦ ʟʤʽʥ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʤʘʻ ʧʨʷʤʫ 

ʢʦʨʝʣʷʮʽʶ ʟ ʨʷʜʦʤ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʪʘ ʢʦʥʩʪʨʫʢʪʠʚʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʫʭʦʤʦʛʦ 

ʩʢʣʘʜʫ ʽ ʪʦʤʫ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʠʡ ʚ ʷʢʦʩʪʽ ʢʨʠʪʝʨʽʶ ʜʣʷ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ 

ʩʪʘʥʫ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʢʘʪʝʛʦʨʽʾ ʄ3 ʢʣʘʩʫ ɯ. 

2. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʙʘʟʦʚʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʘʚʪʦʙʫʩʦʤ ʫʜʦʩʢʦʥʘʣʝʥʦ 

ʤʝʪʦʜʠʢʫ, ʷʢʘ ʚʨʘʭʦʚʫʻ ʦʩʦʙʣʠʚʦʩʪʽ ʨʝʞʠʤʽʚ ʨʫʭʫ ʥʘ ʟʘʜʘʥʦʤʫ ʤʘʨʰʨʫʪʽ, ʟʤʽʥʠ 

ʪʝʤʧʝʨʘʪʫʨʠ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʪʘ ʧʦʛʽʨʰʝʥʥʷ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʡʦʛʦ 

ʩʢʣʘʜʦʚʠʭ ʯʘʩʪʠʥ ʟ ʯʘʩʦʤ ʚʥʘʩʣʽʜʦʢ ʥʦʨʤʘʣʴʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘ ʧʨʠʟʥʘʯʝʥʥʷʤ. 

3. ɼʣʷ ʦʮʽʥʢʠ ʪʝʭʥʽʯʥʦʛʦ ʩʪʘʥʫ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʟʘ ʧʦʢʘʟʥʠʢʦʤ ʚʠʪʨʘʪʠ 

ʧʘʣʠʚʘ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠʢʫ, ʷʢʘ ʙʘʟʫʻʪʴʩʷ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ ʢʦʥʪʨʦʣʴʥʠʭ 

ʢʘʨʪ ʐʫʭʘʨʪʘ ʪʘ ʚʨʘʭʦʚʫʻ ʦʩʦʙʣʠʚʦʩʪʽ ʫʤʦʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʟʘ 

ʧʝʚʥʠʤ ʤʘʨʰʨʫʪʦʤ. 

4. ʇʽʜʪʚʝʨʜʞʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʤʽʩʴʢʠʤʠ ʘʚʪʦʙʫʩʘʤʠ ʚʽʜ 

ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʪʘ ʦʪʨʠʤʘʥʦ ʨʽʚʥʷʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ 

ʢʦʨʠʛʫʚʘʥʥʷ ʣʽʥʽʡʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʟʘ ʪʝʤʧʝʨʘʪʫʨʦʶ ʥʘʚʢʦʣʠʰʥʴʦʛʦ 

ʩʝʨʝʜʦʚʠʱʘ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʻ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʜʝʪʝʨʤʽʥʘʮʽʾ ʥʘ ʨʽʚʥʽ 

0,898é0,921. 

5. ʇʽʜʪʚʝʨʜʞʝʥʦ ʟʘʣʝʞʥʽʩʪʴ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʤʽʩʴʢʠʤʠ ʘʚʪʦʙʫʩʘʤʠ ʚʽʜ 

ʪʝʨʤʽʥʫ ʾʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘ ʦʪʨʠʤʘʥʦ ʨʽʚʥʷʥʥʷ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ 

ʢʦʨʠʛʫʚʘʥʥʷ ʣʽʥʽʡʥʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʟʘ ʪʝʨʤʽʥʦʤ ʝʢʩʧʣʫʘʪʘʮʽʾ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʻ 

ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʫ ʜʝʪʝʨʤʽʥʘʮʽʾ ʥʘ ʨʽʚʥʽ 0,895é0,958. 
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6. ʋʪʦʯʥʝʥʦ, ʱʦ ʟʽ ʟʙʽʣʴʰʝʥʥʷʤ ʪʝʨʤʽʥʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ 

ʟʙʽʣʴʰʫʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ ʚʽʜʤʦʚ ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ, ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ, ʢʦʣʽʩ, 

ʛʘʣʴʤʽʚʥʦʾ ʩʠʩʪʝʤʠ, ʧʽʜʚʽʩʢʠ, ʢʦʨʦʙʢʠ ʧʝʨʝʜʘʯ ʪʘ ʜʚʠʛʫʥʘ, ʚ ʪʦʡ ʯʘʩ ʷʢ ʚʽʜʤʦʚʠ 

ʩʠʩʪʝʤʠ ʚʠʧʫʩʢʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ, ʩʠʩʪʝʤʠ ʤʘʱʝʥʥʷ, ʩʠʩʪʝʤʠ ʞʠʚʣʝʥʥʷ, 

ʢʫʟʦʚʘ ʪʘ ʨʫʣʴʦʚʦʛʦ ʢʝʨʫʚʘʥʥʷ ʚʠʥʠʢʘʶʪʴ ʨʽʚʥʦʤʽʨʥʦ ʚʧʨʦʜʦʚʞ ʫʩʴʦʛʦ ʧʝʨʽʦʜʫ 

ʝʢʩʧʣʫʘʪʘʮʽʾ. ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʚʽʜʤʦʚ ʥʘ ʦʜʠʥʠʮʶ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʟʘ 

ʜʦʩʣʽʜʥʠʡ ʧʝʨʽʦʜ ʣʝʞʠʪʴ ʚ ʤʝʞʘʭ 0,12é3,81. 

7. ɺʩʪʘʥʦʚʣʝʥʦ ʥʘʡʙʽʣʴʰ ʭʘʨʘʢʪʝʨʥʽ ʥʝʩʧʨʘʚʥʦʩʪʽ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʚ ʧʨʦʮʝʩʽ 

ʝʢʩʧʣʫʘʪʘʮʽʾ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ, ʜʦ ʷʢʠʭ ʥʘʣʝʞʘʪʴ: ʥʝʩʧʨʘʚʥʦʩʪʽ ʟʦʚʥʽʰʥʽʭ 

ʩʚʽʪʣʦʚʠʭ ʧʨʠʣʘʜʽʚ ï 18,84%, ʟʤʝʥʰʝʥʥʷ ʪʠʩʢʫ ʚ ʰʠʥʘʭ ï 5,38%, ʥʝʛʝʨʤʝʪʠʯʥʽʩʪʴ 

ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ ï 10,66%, ʥʝʛʝʨʤʝʪʠʯʥʽʩʪʴ ʧʥʝʚʤʦʩʠʩʪʝʤʠ ʛʘʣʴʤ ï 4,41%, 

ʥʝʩʧʨʘʚʥʦʩʪʽ ʩʫʧʦʨʪʽʚ ʽ ʜʠʩʢʽʚ ï 4,41%, ʥʝʩʧʨʘʚʥʦʩʪʽ ʜʚʝʨʝʡ ʩʘʣʦʥʫ ï 5,06%, 

ʥʝʩʧʨʘʚʥʦʩʪʽ ʣʶʢʘ ʩʘʣʦʥʫ ï 3,77%, ʥʝʛʝʨʤʝʪʠʯʥʽʩʪʴ ʧʥʝʚʤʦʩʠʩʪʝʤʠ ʧʽʜʚʽʩʢʠ ï 

4,41% ʚʽʜ ʟʘʛʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʟʘ ʜʦʩʣʽʜʥʠʡ ʧʝʨʽʦʜ. ʅʘʷʚʥʽʩʪʴ ʮʠʭ 

ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚʽʜ 5% ʜʦ 16%. 

8. ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʪʠʯʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʟʘʻʤʦʟʚôʷʟʢʫ ʤʽʞ ʪʝʭʥʽʯʥʠʤ ʩʪʘʥʦʤ 

ʪʘ ʚʠʪʨʘʪʦʶ ʧʘʣʠʚʘ ʤʽʩʴʢʠʭ ʘʚʪʦʙʫʩʽʚ ʥʘ ʤʘʪʝʤʘʪʠʯʥʽʡ ʤʦʜʝʣʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʷʢʦʛʦ 

ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʨʦʟʨʘʭʫʥʢʦʚʽ ʟʥʘʯʝʥʥʷ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʚ ʣ/100 ʢʤ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʬʘʢʪʠʯʥʦʤʫ ʾʾ ʟʥʘʯʝʥʥʶ ʜʣʷ ʥʦʚʠʭ ʘʚʪʦʙʫʩʽʚ ʥʘ ʧʝʚʥʦʤʫ ʤʘʨʰʨʫʪʽ ʟ ʚʽʜʥʦʩʥʦʶ 

ʧʦʭʠʙʢʦʶ ʥʘ ʨʽʚʥʽ 4,38%. ɺʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʟʥʘʯʝʥʴ ʚʠʪʨʘʪʠ 

ʧʘʣʠʚʘ ʧʨʠ ʽʤʽʪʘʮʽʾ ʭʘʨʘʢʪʝʨʥʠʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʣʝʞʠʪʴ ʚ ʤʝʞʘʭ 4,28é7,79%. 

ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʤʝʪʦʜʠʢʘ ʚʠʟʥʘʯʝʥʥʷ ʙʘʟʦʚʦʾ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʟʘʙʝʟʧʝʯʫʻ ʧʦʭʠʙʢʫ 

ʥʘ ʨʽʚʥʽ 4,84é7,82%. 

9. ʇʽʜʪʚʝʨʜʞʝʥʦ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʥʪʨʦʣʴʥʠʭ ʢʘʨʪ ʐʫʭʘʨʪʘ ʷʢ 

ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʢʦʣʽʩ, ʩʠʩʪʝʤʠ ʦʭʦʣʦʜʞʝʥʥʷ, 

ʧʥʝʚʤʦʩʠʩʪʝʤʠ ʧʽʜʚʽʩʢʠ ʪʘ ʛʘʣʴʤ. ɺʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʥʝʩʧʨʘʚʥʦʩʪʝʡ 

ʝʣʝʢʪʨʦʦʙʣʘʜʥʘʥʥʷ, ʣʶʬʪʽʚ ʫ ʨʫʣʴʦʚʦʤʫ ʢʝʨʫʚʘʥʥʽ, ʧʽʜʪʽʢʘʥʴ ʚ ʩʠʩʪʝʤʽ ʤʘʱʝʥʥʷ 

ʪʘ ʥʝʩʧʨʘʚʥʦʩʪʝʡ ʩʠʩʪʝʤʠ ʚʠʧʫʩʢʫ ʚʽʜʧʨʘʮʴʦʚʘʥʠʭ ʛʘʟʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʦʥʪʨʦʣʴʥʠʭ ʢʘʨʪ ʐʫʭʘʨʪʘ ʥʝʜʦʮʽʣʴʥʝ. 
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10. ʈʝʟʫʣʴʪʘʪʠ ʪʝʦʨʝʪʠʯʥʠʭ ʪʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʡʥʷʪʽ ʜʦ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ɼʝʨʞʘʚʥʠʤ ʧʽʜʧʨʠʻʤʩʪʚʦʤ çɼʝʨʞʘʚʥʠʡ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʡ 

ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʡ ʽ ʧʨʦʝʢʪʥʠʡ ʽʥʩʪʠʪʫʪè (ʤ. ʂʠʾʚ), ɸʚʪʦʙʫʩʥʠʤ ʧʘʨʢʦʤ ˉ2 ʂʇ 

çʂʠʾʚʧʘʩʪʨʘʥʩè (ʤ. ʂʠʾʚ) ʪʘ ʚ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʅʘʮʽʦʥʘʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʤ. ʂʠʾʚ) ʧʨʠ ʧʽʜʛʦʪʦʚʮʽ ʬʘʭʽʚʮʽʚ ʩʧʝʮʽʘʣʴʥʦʩʪʽ 274 

çɸʚʪʦʤʦʙʽʣʴʥʠʡ ʪʨʘʥʩʧʦʨʪè. 
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ɼʦʜʘʪʦʢ ɸ 

ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʨʫʭʫ ʘʚʪʦʙʫʩʘ ʥʘ ʤʘʨʰʨʫʪʽ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʜʦʜʘʪʢʫ ɸ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʜʦʜʘʪʢʫ ɸ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʜʦʜʘʪʢʫ ɸ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʜʦʜʘʪʢʫ ɸ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʜʦʜʘʪʢʫ ɸ 

 

 



162 

ɼʦʜʘʪʦʢ ɹ 

ɼʽʣʷʥʢʠ ʤʘʨʰʨʫʪʽʚ ʤ. ʂʠʾʚ ʜʣʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ˉ 

ʧ/ʧ 
ʊʠʧ ʜʽʣʷʥʢʠ ɼʦʚʞʠʥʘ, ʤ 

ʇʦʟʜʦʚʞʥʽʡ ʫʭʠʣ 

ʜʦʨʦʛʠ 

ʈʘʜʽʫʩ ʧʦʚʦʨʦʪʫ, 

ʤ 

ʄʘʨʰʨʫʪ 55 ʇʣʦʱʘ ɼʘʨʥʠʮʴʢʘ ï ʇʘʣʘʮ ʩʧʦʨʪʫ 

ʂʽʥʮʝʚʘ 

1 ʇʨʷʤʘ 75 0 0 

2 ʇʦʚʦʨʦʪ 30 0 21 

3 ʇʨʷʤʘ 150 0 0 

4 ʇʦʚʦʨʦʪ 45 0 28 

5 ʇʨʷʤʘ 150 0 0 

6 ʇʦʚʦʨʦʪ 55 0 30 

7 ʇʨʷʤʘ 90 0 0 

8 ʇʦʚʦʨʦʪ 80 0 223 

9 ʇʨʷʤʘ 80 0 0 

ɿʫʧʠʥʢʘ 1 

10 ʇʨʷʤʘ 260 0,018 0 

ɿʫʧʠʥʢʘ 2 

11 ʇʨʷʤʘ 300 0,018 0 

ɿʫʧʠʥʢʘ 3 

12 ʇʨʷʤʘ 265 0,018 0 

13 ʇʨʷʤʘ 540 -0,028 0 

ɿʫʧʠʥʢʘ 4 

14 ʇʨʷʤʘ 415 0 0 

ɿʫʧʠʥʢʘ 5 

15 ʇʨʷʤʘ 415 0 0 

ɿʫʧʠʥʢʘ 6 

16 ʇʨʷʤʘ 1000 0,020 0 

17 ʇʨʷʤʘ 1000 -0,020 0 

18 ʇʦʚʦʨʦʪ 83 0 286 

19 ʇʨʷʤʘ 135 0 0 

20 ʇʦʚʦʨʦʪ 50 0 147 

21 ʇʨʷʤʘ 130 0 0 

22 ʇʨʷʤʘ 130 0,064 0 

23 ʇʦʚʦʨʦʪ 130 0,064 447 

ɿʫʧʠʥʢʘ 7 

24 ʇʨʷʤʘ 78 0,064 0 

25 ʇʦʚʦʨʦʪ 83 0,064 198 

26 ʇʨʷʤʘ 45 0,064  

ɿʫʧʠʥʢʘ 7 

27 ʇʨʷʤʘ 325 0,040 0 

ɿʫʧʠʥʢʘ 8 

29 ʇʨʷʤʘ 175 0,034 0 

30 ʇʦʚʦʨʦʪ 145 0,026 150 

31 ʇʨʷʤʘ 45 0,026 0 

ɿʫʧʠʥʢʘ 9 

32 ʇʨʷʤʘ 165 0,055 0 

33 ʇʦʚʦʨʦʪ 90 0,132 81 

34 ʇʨʷʤʘ 250 0,048 0 

35 ʇʦʚʦʨʦʪ 138 0,039 165 
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ʇʨʦʜʦʚʞʝʥʥʷ ʜʦʜʘʪʢʫ ɹ 
36 ʇʨʷʤʘ 70 0,054 0 

37 ʇʦʚʦʨʦʪ 50 0,049 34 

ɿʫʧʠʥʢʘ 10 

38 ʇʨʷʤʘ 260 0,01 0 

39 ʇʦʚʦʨʦʪ 63 0,01 105 

40 ʇʨʷʤʘ 65 0,01 0 

ɿʫʧʠʥʢʘ 11 

41 ʇʨʷʤʘ 300 0,0089 0 

42 ʇʦʚʦʨʦʪ 30 0,0089 55 

43 ʇʨʷʤʘ 120 0,0089 0 

ɿʫʧʠʥʢʘ 12 

44 ʇʨʷʤʘ 480 0,0035 0 

45 ʇʦʚʦʨʦʪ 50 0,0035 32 

46 ʇʨʷʤʘ 42 0,0035 0 

ɿʫʧʠʥʢʘ 13 

47 ʇʨʷʤʘ 365 -0,0173 0 

ɿʫʧʠʥʢʘ 14 

48 ʇʨʷʤʘ 35 -0,0137 0 

49 ʇʦʚʦʨʦʪ 40 -0,0137 52 

50 ʇʨʷʤʘ 80 -0,0137 0 

ɿʫʧʠʥʢʘ 15 

51 ʇʨʷʤʘ 90 0,0188 0 

52 ʇʦʚʦʨʦʪ 90 0,0188 400 

53 ʇʨʷʤʘ 140 0,0188 0 

54 ʇʦʚʦʨʦʪ 40 0 24 

55 ʇʨʷʤʘ 80 0 0 

ɿʫʧʠʥʢʘ 16 

56 ʇʨʷʤʘ 75 -0,0133 0 

57 ʇʦʚʦʨʦʪ 31 -0,0133 21 

58 ʇʨʷʤʘ 38 -0,0466 0 

59 ʇʦʚʦʨʦʪ 38 -0,0466 48 

60 ʇʨʷʤʘ 310 -0,0466 0 

ɿʫʧʠʥʢʘ 17 

61 ʇʨʷʤʘ 185 -0,0338  

62 ʇʦʚʦʨʦʪ 46 -0,0338 46 

63 ʇʨʷʤʘ 35 -0,0338  

ɿʫʧʠʥʢʘ 18 

64 ʇʨʷʤʘ 360 -0,0316 0 

65 ʇʦʚʦʨʦʪ 83 -0,0316 115 

ɿʫʧʠʥʢʘ 19 

66 ʇʨʷʤʘ 140 -0,0194 0 

67 ʇʦʚʦʨʦʪ 180 -0,0194 713 

68 ʇʨʷʤʘ 40 -0,0194 0 

ɿʫʧʠʥʢʘ 20 

69 ʇʨʷʤʘ 70 -0,0085 0 

70 ʇʦʚʦʨʦʪ 24 -0,0085 40 

71 ʇʦʚʦʨʦʪ 38 -0,0085 118 

72 ʇʨʷʤʘ 90 -0,0085 0 

73 ʇʦʚʦʨʦʪ 14 -0,0085 10 

74 ʇʨʷʤʘ 180 -0,011 0 

ʂʽʥʮʝʚʘ 
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ʇʨʦʜʦʚʞʝʥʥʷ ʜʦʜʘʪʢʫ ɹ 

ˉ 
ʧ/ʧ 

ʊʠʧ ʜʽʣʷʥʢʠ ɼʦʚʞʠʥʘ, ʤ 
ʇʦʟʜʦʚʞʥʽʡ ʫʭʠʣ 

ʜʦʨʦʛʠ 

ʈʘʜʽʫʩ ʧʦʚʦʨʦʪʫ, 
ʤ 

ʄʘʨʰʨʫʪ 55 ʇʘʣʘʮ ʩʧʦʨʪʫ ï ʇʣʦʱʘ ɼʘʨʥʠʮʴʢʘ 
ʂʽʥʮʝʚʘ 

1 ʇʨʷʤʘ 32 0,0185 0 

2 ʇʦʚʦʨʦʪ 22 0,0185 28 

3 ʇʨʷʤʘ 48 0,0389 0 

4 ʇʦʚʦʨʦʪ 29 0,0389 15 

5 ʇʨʷʤʘ 110 0 0 

ɿʫʧʠʥʢʘ 1 

6 ʇʨʷʤʘ 51 0 0 

7 ʇʦʚʦʨʦʪ 29 0 20 

8 ʇʨʷʤʘ 169 0 0 

9 ʇʦʚʦʨʦʪ 49 0,0261 50 

10 ʇʨʷʤʘ 22 0,0261 0 

11 ʇʦʚʦʨʦʪ 26 0,0261 30 

12 ʇʨʷʤʘ 18 0,0261 0 

ɿʫʧʠʥʢʘ 2 
13 ʇʨʷʤʘ 55 0,0194 0 
14 ʇʦʚʦʨʦʪ 180 0,0194 713 
15 ʇʨʷʤʘ 140 0,0194 0 
16 ʇʦʚʦʨʦʪ 83 0,0316 115 

ɿʫʧʠʥʢʘ 3 

17 ʇʨʷʤʘ 340 0,0316 0 

ɿʫʧʠʥʢʘ 4 
18 ʇʨʷʤʘ 55 0,0338 0 
19 ʇʦʚʦʨʦʪ 46 0,0338 46 
20 ʇʨʷʤʘ 185 0,0338 0 
21 ʇʨʷʤʘ 65 0,0466 0 

ɿʫʧʠʥʢʘ 5 
22 ʇʨʷʤʘ 245 0,0466 0 
23 ʇʦʚʦʨʦʪ 38 0,0466 48 
24 ʇʨʷʤʘ 38 0,0466 0 
25 ʇʦʚʦʨʦʪ 31 0,0133 21 
26 ʇʨʷʤʘ 55 0,0133 0 

ɿʫʧʠʥʢʘ 6 
27 ʇʨʷʤʘ 100 0 0 
28 ʇʦʚʦʨʦʪ 40 0 24 
29 ʇʨʷʤʘ 140 -0,0188 0 
30 ʇʦʚʦʨʦʪ 90 -0,0188 400 
31 ʇʨʷʤʘ 90 -0,0188 0 
32 ʇʨʷʤʘ 70 0,0137 0 
33 ʇʦʚʦʨʦʪ 30 0,0213 20 
34 ʇʨʷʤʘ 100 0,0100 0 

ɿʫʧʠʥʢʘ 6 
35 ʇʦʚʦʨʦʪ 92 0,0098 440 
36 ʇʨʷʤʘ 315 0,0098 0 

ɿʫʧʠʥʢʘ 7 
37 ʇʨʷʤʘ 315 -0,0095 0 

ɿʫʧʠʥʢʘ 8 
38 ʇʦʚʦʨʦʪ 85 0,0130 510 
39 ʇʨʷʤʘ 145 0,0130 0 
40 ʇʨʷʤʘ 150 -0,0192 0 
41 ʇʦʚʦʨʦʪ 109 -0,0192 130 

ɿʫʧʠʥʢʘ 9 
42 ʇʨʷʤʘ 170 0 0 
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ʇʨʦʜʦʚʞʝʥʥʷ ʜʦʜʘʪʢʫ ɹ 
ɿʫʧʠʥʢʘ 10 

43 ʇʨʷʤʘ 110 0 0 
44 ʇʦʚʦʨʦʪ 30 -0,049 20 
45 ʇʨʷʤʘ 60 -0,054 0 

ɿʫʧʠʥʢʘ 11 
46 ʇʨʷʤʘ 40 -0,054  
47 ʇʦʚʦʨʦʪ 138 -0,039 165 
48 ʇʨʷʤʘ 190 -0,048 0 
49 ʇʦʚʦʨʦʪ 91 -0,048 148 
50 ʇʦʚʦʨʦʪ 46 -0,087 60 
51 ʇʨʷʤʘ 55 -0,091 0 

ɿʫʧʠʥʢʘ 12 
52 ʇʨʷʤʘ 110 -0,055  
53 ʇʨʷʤʘ 45 -0,026  
54 ʇʦʚʦʨʦʪ 70 -0,026 150 

ɿʫʧʠʥʢʘ 13 
55 ʇʦʚʦʨʦʪ 75 -0,026 150 
56 ʇʨʷʤʘ 175 -0,034 0 
57 ʇʨʷʤʘ 100 -0,040 0 

ɿʫʧʠʥʢʘ 14 
58 ʇʨʷʤʘ 75 -0,040 0 
59 ʇʦʚʦʨʦʪ 40 -0,040 395 
60 ʇʨʷʤʘ 130 -0,040 0 

ɿʫʧʠʥʢʘ 15 
61 ʇʨʷʤʘ 25 -0,064 0 
62 ʇʦʚʦʨʦʪ 90 -0,064 135 
63 ʇʨʷʤʘ 90 -0,012 0 
64 ʇʦʚʦʨʦʪ 59 0 88 
65 ʇʦʚʦʨʦʪ 56 0 148 
66 ʇʨʷʤʘ 105 -0,047 0 

ɿʫʧʠʥʢʘ 16 
67 ʇʨʷʤʘ 140 0 0 
68 ʇʦʚʦʨʦʪ 50 0 147 
69 ʇʨʷʤʘ 135 0 0 
70 ʇʦʚʦʨʦʪ 83 0 286 
71 ʇʨʷʤʘ 1000 0,020 0 
72 ʇʨʷʤʘ 910 -0,020 0 

ɿʫʧʠʥʢʘ 17 
73 ʇʨʷʤʘ 430 0 0 

ɿʫʧʠʥʢʘ 18 
74 ʇʨʷʤʘ 415 0 0 

ɿʫʧʠʥʢʘ 19 
75 ʇʨʷʤʘ 625 0,028 0 
76 ʇʨʷʤʘ 275 -0,018 0 

ɿʫʧʠʥʢʘ 20 
77 ʇʨʷʤʘ 275 -0,018 0 

ɿʫʧʠʥʢʘ 21 
78 ʇʨʷʤʘ 300 -0,018 0 
79 ʇʨʷʤʘ 50 0 0 
80 ʇʦʚʦʨʦʪ 114 0 143 
81 ʇʦʚʦʨʦʪ 77 0 54 
82 ʇʦʚʦʨʦʪ 67 0 58 
83 ʇʨʷʤʘ 105 0 0 
84 ʇʦʚʦʨʦʪ 17 0 22 
85 ʇʨʷʤʘ 32 0 0 
86 ʇʦʚʦʨʦʪ 28 0 18 
87 ʇʨʷʤʘ 80 0 0 

ʂʽʥʮʝʚʘ 
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ɼʦʜʘʪʦʢ ɺ 

ɼʠʥʘʤʽʢʘ ʟʤʽʥʠ ʢʣʽʤʘʪʠʯʥʠʭ ʫʤʦʚ ʟʘ ʜʦʩʣʽʜʥʠʡ ʧʝʨʽʦʜ 

ɼʘʪʘ 
ʊ
ʝ
ʤ
ʧ
ʝ
ʨ
ʘ
ʪ
ʫ
ʨ
ʘ

, 
ʦ
ʉ

 

ɸ
ʪ
ʤʦ
ʩ
ʬ
ʝ
ʨ
ʥ
ʠ
ʡ
,
 

ʢ
ʇ
ʘ 

ɼʘʪʘ 

ʊ
ʝ
ʤ
ʧ
ʝ
ʨ
ʘ
ʪ
ʫ
ʨ
ʘ

, 
ʦ
ʉ

 

ɸ
ʪ
ʤʦ
ʩ
ʬ
ʝ
ʨ
ʥ
ʠ
ʡ
 

ʢ
ʇ
ʘ 

ɼʘʪʘ 

ʊ
ʝ
ʤ
ʧ
ʝ
ʨ
ʘ
ʪ
ʫ
ʨ
ʘ

, 
ʦ
ʉ

 

ɸ
ʪ
ʤʦ
ʩ
ʬ
ʝ
ʨ
ʥ
ʠ
ʡ
 

ʢ
ʇ
ʘ 

01.01.2017 0,2 99,4 12.07.2017 25,9 99,1 20.01.2018 -0,3 99 

02.01.2017 1,1 98,8 13.07.2017 19,9 98,7 21.01.2018 -2,9 99,2 

03.01.2017 -1,2 98,9 14.07.2017 14,6 99 22.01.2018 -5,8 99,8 

04.01.2017 -1 97,9 15.07.2017 17,5 99,4 23.01.2018 -8,5 100,6 

05.01.2017 -2,5 98,4 16.07.2017 19,4 99,8 24.01.2018 -7,6 101,3 

06.01.2017 -14,7 100,2 17.07.2017 21,5 100 25.01.2018 -6,4 101 

07.01.2017 -17,2 99,6 18.07.2017 23,4 99,9 26.01.2018 -8,6 101,2 

08.01.2017 -11,9 99,4 19.07.2017 22,7 99,9 27.01.2018 -6 101,3 

09.01.2017 -9,2 100,2 20.07.2017 23,1 99,4 28.01.2018 -3,1 100,6 

10.01.2017 -5,9 100,3 21.07.2017 26,1 99,3 29.01.2018 4,2 99,3 

11.01.2017 -3,3 99,9 22.07.2017 25,2 99,3 30.01.2018 4 98,6 

12.01.2017 -3,5 98,4 23.07.2017 21,9 99,7 31.01.2018 1,5 99,5 

13.01.2017 -1,9 98,8 24.07.2017 23,1 99,2 01.02.2018 1 99,2 

14.01.2017 2,3 98 25.07.2017 26,5 98,6 02.02.2018 1,7 98,9 

15.01.2017 -0,1 99,4 26.07.2017 24,7 98,5 03.02.2018 1,1 98,3 

16.01.2017 -2,9 100,4 27.07.2017 23 98,8 04.02.2018 -0,3 98,2 

17.01.2017 -5,9 101,3 28.07.2017 21,6 98,5 05.02.2018 -5,9 99,9 

18.01.2017 -5,2 101,8 29.07.2017 19,1 98,5 06.02.2018 -6,6 100,4 

19.01.2017 -5,8 101,6 30.07.2017 22,1 99,4 07.02.2018 -5,6 100,7 

20.01.2017 -5 100,7 31.07.2017 25,9 99,9 08.02.2018 -1,4 99,7 

21.01.2017 0 100,3 01.08.2017 29,8 100,2 09.02.2018 -0,1 99,1 

22.01.2017 -0,5 101,1 02.08.2017 30,1 100 10.02.2018 -0,2 99,3 

23.01.2017 -2,1 100,5 03.08.2017 28,7 99,6 11.02.2018 -0,4 99,3 

24.01.2017 -2,1 99,8 04.08.2017 29,6 99,2 12.02.2018 -1,5 99,3 

25.01.2017 -3,7 100 05.08.2017 27,6 99,4 13.02.2018 -4,6 99,7 

26.01.2017 -9,7 101 06.08.2017 25,8 99,7 14.02.2018 -5 100,1 

27.01.2017 -3,3 100,3 07.08.2017 19,2 99,8 15.02.2018 -2,6 100,6 

28.01.2017 -3,1 100,8 08.08.2017 18,7 100,2 16.02.2018 -1 100,6 

29.01.2017 -4,5 101,2 09.08.2017 22,7 100,4 17.02.2018 0,4 100,2 

30.01.2017 -10,2 101,4 10.08.2017 25,1 100,2 18.02.2018 -0,5 100,1 

31.01.2017 -10 100,9 11.08.2017 27,2 99,8 19.02.2018 -2,1 100,3 

01.02.2017 -8,5 100,7 12.08.2017 28,6 99,4 20.02.2018 -1,2 100,4 

02.02.2017 -4,6 100,6 13.08.2017 28,8 99,2 21.02.2018 -1,4 100,3 
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ʇʨʦʜʦʚʞʝʥʥʷ ʜʦʜʘʪʢʫ ɺ 

03.02.2017 -2,1 99,4 14.08.2017 23,4 99,6 22.02.2018 -4,3 100,3 

04.02.2017 -2,5 99 15.08.2017 23,8 100,1 23.02.2018 -4,7 100,2 

05.02.2017 -3,1 99,2 16.08.2017 26,6 100,1 24.02.2018 -8,4 99,8 

06.02.2017 -8 100 17.08.2017 26,6 100,1 25.02.2018 -12,1 100,3 

07.02.2017 -11,7 100,9 18.08.2017 27,8 100 26.02.2018 -12,6 100,5 

08.02.2017 -13,9 101,6 19.08.2017 28 100 27.02.2018 -12 100,1 

09.02.2017 -11,1 102 20.08.2017 27,4 99,8 28.02.2018 -11,6 99,9 

10.02.2017 -9,2 101,8 21.08.2017 26,4 99,2 01.03.2018 -11,2 99,2 

11.02.2017 -6,2 101,8 22.08.2017 15,5 99 02.03.2018 -11 99,2 

12.02.2017 -5,8 102 23.08.2017 15,5 99 03.03.2018 -4,1 97,5 

13.02.2017 -7,3 101,5 24.08.2017 14,8 99,5 04.03.2018 -8,1 97,9 

14.02.2017 -3,9 100,2 25.08.2017 20,6 99,9 05.03.2018 -4,7 99,2 

15.02.2017 0,4 100,9 26.08.2017 22,6 99,8 06.03.2018 -4,4 98,9 

16.02.2017 -1,4 101,1 27.08.2017 23,1 99,4 07.03.2018 -0,7 98 

17.02.2017 0,2 100 28.08.2017 16,3 99,1 08.03.2018 0,8 98,6 

18.02.2017 1,2 99,9 29.08.2017 14,2 99,8 09.03.2018 1 99,1 

19.02.2017 2,8 100,3 30.08.2017 13,4 100,2 10.03.2018 4 99,2 

20.02.2017 0,4 99,7 31.08.2017 14,9 100 11.03.2018 2,7 99,6 

21.02.2017 1,7 98 01.09.2017 16,8 99,5 12.03.2018 2,9 99,4 

22.02.2017 2,5 98,2 02.09.2017 18,7 99,3 13.03.2018 2,2 98,9 

23.02.2017 4,4 97,8 03.09.2017 20,8 99,2 14.03.2018 0,4 98,5 

24.02.2017 7,8 97,7 04.09.2017 20,1 99 15.03.2018 1,7 98,8 

25.02.2017 1,1 99,2 05.09.2017 15,8 99,2 16.03.2018 -1,4 99,2 

26.02.2017 0,7 99,8 06.09.2017 13,2 98,8 17.03.2018 -5,5 98,8 

27.02.2017 5,3 99,5 07.09.2017 14,1 98,9 18.03.2018 -7,9 99,8 

28.02.2017 4 99,4 08.09.2017 15,1 99,4 19.03.2018 -5,2 99,6 

01.03.2017 7,3 98,8 09.09.2017 19,1 99,5 20.03.2018 -6,5 99 

02.03.2017 6,3 98,9 10.09.2017 21,7 99,3 21.03.2018 -2,7 99,2 

03.03.2017 6,3 99,4 11.09.2017 22,4 99,3 22.03.2018 -0,6 99,7 

04.03.2017 7 99,8 12.09.2017 23,5 98,6 23.03.2018 -1,2 98,9 

05.03.2017 7,8 99,3 13.09.2017 17,6 98,9 24.03.2018 1,2 98,9 

06.03.2017 7,4 98,7 14.09.2017 21,5 99,1 25.03.2018 2,8 99,7 

07.03.2017 7,8 99,2 15.09.2017 17,3 99,3 26.03.2018 2,7 99,5 

08.03.2017 7,3 100,4 16.09.2017 17,6 100 27.03.2018 5,2 98,8 

09.03.2017 5,5 100,1 17.09.2017 24 99,4 28.03.2018 1,4 99,4 

10.03.2017 7,7 99,5 18.09.2017 19,8 99,3 29.03.2018 -0,4 99,5 

11.03.2017 7,6 99,5 19.09.2017 16,3 99,9 30.03.2018 1,4 99,6 

12.03.2017 5,4 99,7 20.09.2017 14,8 99,5 31.03.2018 5,3 99 

13.03.2017 5,9 100 21.09.2017 22,9 98,9 01.04.2018 10,3 97,7 

14.03.2017 3,3 100,2 22.09.2017 24,2 99,2 02.04.2018 3,9 98,4 
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15.03.2017 7,2 99,8 23.09.2017 16,2 100,1 03.04.2018 7,4 99,6 

16.03.2017 3,9 99,1 24.09.2017 13,1 100,4 04.04.2018 13,6 99,6 

17.03.2017 5,8 99,4 25.09.2017 17,6 100,9 05.04.2018 11,4 99,3 

18.03.2017 2,5 98,3 26.09.2017 14,6 101,3 06.04.2018 13,7 99,6 

19.03.2017 2,7 97,7 27.09.2017 12,1 101,6 07.04.2018 11,2 100,7 

20.03.2017 5,6 98,8 28.09.2017 10,4 101,8 08.04.2018 11,2 100,7 

21.03.2017 7,2 99,4 29.09.2017 9,9 101,4 09.04.2018 14,6 100,1 

22.03.2017 13,9 99,7 30.09.2017 6,8 101 10.04.2018 16,8 99,3 

23.03.2017 7,4 100,3 01.10.2017 8,5 101 11.04.2018 17,9 99,4 

24.03.2017 8,5 99,9 02.10.2017 7,8 101 12.04.2018 6,8 100 

25.03.2017 4,3 100 03.10.2017 9,7 100,4 13.04.2018 13,5 100,2 

26.03.2017 3,4 99,7 04.10.2017 9,8 99,9 14.04.2018 13,9 100,6 

27.03.2017 8 99,2 05.10.2017 11,9 98,7 15.04.2018 18 100,2 

28.03.2017 12,4 99,1 06.10.2017 10 98,2 16.04.2018 17,6 99,9 

29.03.2017 13 99,4 07.10.2017 9,1 99,5 17.04.2018 15,7 99,8 

30.03.2017 5,9 100,2 08.10.2017 7,6 99 18.04.2018 15,5 100,1 

31.03.2017 8 100,3 09.10.2017 8,9 98,8 19.04.2018 12,6 99,4 

01.04.2017 11,1 100,2 10.10.2017 8,9 99,5 20.04.2018 13,4 99,9 

02.04.2017 17,1 100 11.10.2017 9,9 99,6 21.04.2018 18,6 99 

03.04.2017 18,7 99,8 12.10.2017 13 99,6 22.04.2018 14,5 99,1 

04.04.2017 15,9 100,3 13.10.2017 11,1 99,3 23.04.2018 12,7 99,4 

05.04.2017 14,8 99,8 14.10.2017 9 99,7 24.04.2018 12,9 99,2 

06.04.2017 14,1 98,7 15.10.2017 13,1 99,6 25.04.2018 18,4 99 

07.04.2017 9,2 98,5 16.10.2017 11,8 100,2 26.04.2018 18,2 99 

08.04.2017 7,2 98,8 17.10.2017 13,1 100,2 27.04.2018 13,8 99,6 

09.04.2017 8,3 100,2 18.10.2017 15,9 99,8 28.04.2018 15,1 100 

10.04.2017 12,3 100,1 19.10.2017 15,2 99,6 29.04.2018 21 99,9 

11.04.2017 13,2 99,2 20.10.2017 10,8 100 30.04.2018 21,6 99,6 

12.04.2017 8,7 99,5 21.10.2017 10 99,6 01.05.2018 22,1 99,4 

13.04.2017 11 98,6 22.10.2017 4,4 99,9 02.05.2018 24,4 99,6 

14.04.2017 7,9 98,6 23.10.2017 3,9 99,8 03.05.2018 24,2 99,6 

15.04.2017 9,1 99,1 24.10.2017 3,1 100,5 04.05.2018 24,7 99,6 

16.04.2017 9,5 98,6 25.10.2017 2 100,8 05.05.2018 25,4 99,4 

17.04.2017 6 99,5 26.10.2017 6,8 99,6 06.05.2018 18,7 99,5 

18.04.2017 5,7 99,8 27.10.2017 9,4 98,9 07.05.2018 16,2 99,5 

19.04.2017 5,5 100,2 28.10.2017 6,4 98,3 08.05.2018 22,2 99,1 

20.04.2017 4,4 100,3 29.10.2017 7,4 96,7 09.05.2018 21,7 99,2 

21.04.2017 6,8 99,4 30.10.2017 4 96,8 10.05.2018 20,3 99,5 

22.04.2017 9,4 98,7 31.10.2017 2,9 98,4 11.05.2018 15,1 100,1 

23.04.2017 7,5 98,9 01.11.2017 3,9 99,2 12.05.2018 17,5 99,6 
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24.04.2017 7 99,4 02.11.2017 8 98,7 13.05.2018 12,3 99,5 

25.04.2017 11,2 99,7 03.11.2017 8,9 99 14.05.2018 12,8 99,8 

26.04.2017 15,3 99,5 04.11.2017 7,7 100,1 15.05.2018 18,4 99,9 

27.04.2017 17 99,5 05.11.2017 7,6 100,3 16.05.2018 21,5 99,4 

28.04.2017 18,6 99,4 06.11.2017 6,1 100,5 17.05.2018 19,2 99,3 

29.04.2017 20,1 99,2 07.11.2017 2,5 100,9 18.05.2018 18 98,8 

30.04.2017 16,1 99,6 08.11.2017 2,1 101,1 19.05.2018 17,8 99,2 

01.05.2017 11,6 100 09.11.2017 4,5 100,6 20.05.2018 15,9 99,9 

02.05.2017 13,6 100,2 10.11.2017 6,4 99,8 21.05.2018 14 100,2 

03.05.2017 12,6 100,2 11.11.2017 8,2 99 22.05.2018 17,7 100,3 

04.05.2017 18,3 100,1 12.11.2017 1,4 98,7 23.05.2018 20,8 100,2 

05.05.2017 17,1 100,1 13.11.2017 4 99 24.05.2018 22,5 99,8 

06.05.2017 19 99,4 14.11.2017 4,5 99,7 25.05.2018 22,3 100 

07.05.2017 22,6 98,6 15.11.2017 3,8 100,6 26.05.2018 19,4 100,6 

08.05.2017 16,1 98 16.11.2017 4,1 100,8 27.05.2018 18,4 100,6 

09.05.2017 8,6 98,6 17.11.2017 3,1 100,5 28.05.2018 21,8 100,5 

10.05.2017 5,3 99,1 18.11.2017 3,4 99,7 29.05.2018 22,1 100,6 

11.05.2017 10,6 99,2 19.11.2017 3,6 98,9 30.05.2018 23,8 100 

12.05.2017 12,2 99,5 20.11.2017 2,4 99 31.05.2018 24,4 99,4 

13.05.2017 10,9 99,4 21.11.2017 1,5 99,1 01.06.2018 17,6 100,2 

14.05.2017 11,8 99,9 22.11.2017 0,9 99,5 02.06.2018 21 99,7 

15.05.2017 15,9 100,5 23.11.2017 0,1 100,1 03.06.2018 20,1 99,1 

16.05.2017 18,4 100,2 24.11.2017 -2,5 100,3 04.06.2018 24,5 98,7 

17.05.2017 12,5 100,5 25.11.2017 2,5 100 05.06.2018 23,4 98,4 

18.05.2017 15 100 26.11.2017 5 99,8 06.06.2018 15,5 99,7 

19.05.2017 18,4 99,7 27.11.2017 1,3 100 07.06.2018 17,2 100,3 

20.05.2017 16,5 99,2 28.11.2017 -0,7 99,8 08.06.2018 21,3 99,8 

21.05.2017 17,9 99 29.11.2017 -1 99,6 09.06.2018 24 99,3 

22.05.2017 16,6 99,5 30.11.2017 1,5 99,4 10.06.2018 20,7 99,4 

23.05.2017 21 99,6 01.12.2017 6,4 99,2 11.06.2018 23,2 99,2 

24.05.2017 21,6 99,4 02.12.2017 1 100 12.06.2018 25 98,5 

25.05.2017 19,2 99,5 03.12.2017 1,5 99,9 13.06.2018 23,2 98,6 

26.05.2017 14,9 99,4 04.12.2017 0,5 99,4 14.06.2018 23,4 98,8 

27.05.2017 16,9 99,7 05.12.2017 0,7 99,6 15.06.2018 23,1 99 

28.05.2017 20 100,1 06.12.2017 1,5 99 16.06.2018 22,8 99,4 

29.05.2017 22,8 99,6 07.12.2017 1,3 99,3 17.06.2018 22,7 99,4 

30.05.2017 22,5 99 08.12.2017 3,6 99,2 18.06.2018 24,4 99,5 

31.05.2017 23,5 98,9 09.12.2017 -0,5 98,8 19.06.2018 24 99,7 

01.06.2017 19,3 99,1 10.12.2017 0,9 98,1 20.06.2018 24,7 99,8 

02.06.2017 16 99,3 11.12.2017 -1,5 98,9 21.06.2018 25,5 99,5 
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03.06.2017 15 99,7 12.12.2017 3,2 99 22.06.2018 22,8 99 

04.06.2017 18,1 99,7 13.12.2017 2,8 99,4 23.06.2018 13,4 98,9 

05.06.2017 23,5 99,4 14.12.2017 0,9 98,8 24.06.2018 14,7 99,5 

06.06.2017 21,2 99,5 15.12.2017 1,8 98,8 25.06.2018 18,9 100 

07.06.2017 24,1 99,3 16.12.2017 7,1 98,1 26.06.2018 21,4 100,1 

08.06.2017 19,3 99,3 17.12.2017 1,2 99,6 27.06.2018 22 99,7 

09.06.2017 20 99,5 18.12.2017 -0,8 98,9 28.06.2018 23 99,3 

10.06.2017 18,5 99,5 19.12.2017 -1,7 99,4 29.06.2018 23,5 98,5 

11.06.2017 20,9 99,6 20.12.2017 -2,3 100,4 30.06.2018 18,9 97,9 

12.06.2017 21,1 99,1 21.12.2017 -2,9 100,6 01.07.2018 13,1 98,7 

13.06.2017 18,6 98,7 22.12.2017 -0,6 99,6 02.07.2018 12,6 99,3 

14.06.2017 15,5 98,7 23.12.2017 -0,4 99,4 03.07.2018 16,9 99,5 

15.06.2017 16,5 99,3 24.12.2017 4,1 98,1 04.07.2018 20,9 99,2 

16.06.2017 20,1 99,2 25.12.2017 5,2 99 05.07.2018 22,7 99,1 

17.06.2017 19,4 98,9 26.12.2017 5,8 99,4 06.07.2018 25,6 98,8 

18.06.2017 22,1 99,5 27.12.2017 2,5 98,7 07.07.2018 23,4 99 

19.06.2017 24,5 99,4 28.12.2017 3,4 98,7 08.07.2018 23 99,2 

20.06.2017 25,5 99,1 29.12.2017 6,8 98,7 09.07.2018 23,6 99,3 

21.06.2017 20,9 99 30.12.2017 3,1 99,2 10.07.2018 21,8 99,5 

22.06.2017 19,8 99,3 31.12.2017 0,2 99,2 11.07.2018 19,6 99,5 

23.06.2017 19,3 98,7 01.01.2018 2,1 99,3 12.07.2018 24,4 99,3 

24.06.2017 19,7 99 02.01.2018 2,2 99,3 13.07.2018 25 99 

25.06.2017 22,8 99,2 03.01.2018 3,1 98,8 14.07.2018 22,4 98,9 

26.06.2017 24,3 99 04.01.2018 3,2 98,6 15.07.2018 22 98,7 

27.06.2017 23,3 99,3 05.01.2018 2,7 98,9 16.07.2018 22,5 98,6 

28.06.2017 24,5 99,3 06.01.2018 2,8 99,5 17.07.2018 21,3 98,2 

29.06.2017 28 98,8 07.01.2018 5,3 100,1 18.07.2018 21,4 98,1 

30.06.2017 27 98,8 08.01.2018 -0,6 101,1 19.07.2018 23,2 98,3 

01.07.2017 22,5 98,7 09.01.2018 -1,2 101,4 20.07.2018 22,2 98,4 

02.07.2017 22,3 98,8 10.01.2018 -1,9 100,7 21.07.2018 21,3 98,7 

03.07.2017 20,4 99,2 11.01.2018 -2 100,2 22.07.2018 21,5 98,6 

04.07.2017 19,2 99,4 12.01.2018 -1,9 101,2 23.07.2018 21,8 98,4 

05.07.2017 18,2 99,6 13.01.2018 -5,6 102 24.07.2018 23,4 98,7 

06.07.2017 18 99,6 14.01.2018 -8,3 101,8 25.07.2018 23 98,9 

07.07.2017 18,9 99,6 15.01.2018 -9,5 101,3 26.07.2018 22,3 99,2 

08.07.2017 19,6 99,4 16.01.2018 -8 99,7 27.07.2018 23,3 99,2 

09.07.2017 19,4 99,3 17.01.2018 -3,7 98 28.07.2018 25,4 99,1 

10.07.2017 23,6 99,6 18.01.2018 -2 98,3 29.07.2018 24,5 99,3 

11.07.2017 26,6 99,4 19.01.2018 -0,9 98,3 30.07.2018 26,5 99,5 
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ʂʽʣʴʢʽʩʪʴ ʚʽʜʤʦʚ ʥʘ ʦʜʠʥʠʮʶ ʨʫʭʦʤʦʛʦ ʩʢʣʘʜʫ ʧʦ ʛʨʫʧʘʤ 

ʜʣʷ ʨʽʟʥʠʭ ʚʫʟʣʽʚ ʪʘ ʩʠʩʪʝʤ. 
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ɸʢʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ  
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