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ɸʅʆʊɸʎɯʗ 

 

ɺʫ ɼʠʢ ʄ̔ʥ.ɹ ʇʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʚ ʪʨʘʥʩ-

ʧʦʨʪʥʠʭ ʨʘʡʦʥʘʭ ʤʽʩʪʘ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ ʟʘ ʩʧʝʮʽʘʣʴʥʽʩ-

ʪʶ 275 ï ʊʨʘʥʩʧʦʨʪʥʽ ʪʝʭʥʦʣʦʛʽʾ (ʟʘ ʚʠʜʘʤʠ). ï ʍʘʨʢʽʚʩʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ ʘʚʪʦʤʦ-

ʙʽʣʴʥʦ-ʜʦʨʦʞʥʽʡ ʫʥʽʚʝʨʩʠʪʝʪ, ʄʆʅ ʋʢʨʘʾʥʠ, ʍʘʨʢʽʚ, 2021. 

ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʧʨʠʩʚʷʯʝʥʘ ʨʽʰʝʥʥʶ ʥʘʫʢʦʚʦ-ʧʨʠʢʣʘʜʥʦʾ ʟʘʜʘʯʽ ʦʮʽʥʢʠ 

ʚʧʣʠʚʫ ʩʢʣʘʜʥʠʭ ʤʽʩʴʢʠʭ ʫʤʦʚ ʨʫʭʫ ʥʘ ʰʚʠʜʢʽʩʪʴ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʚʩʪʘʥʦʚ-

ʣʝʥʥʶ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʨʦʟʧʦʜʽʣʫ ʰʚʠʜʢʦʩʪʽ ʮʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʚʫʣʠʯʥʦ-

ʜʦʨʦʞʥʽʡ ʤʝʨʝʞʽ ʤʽʩʪ. 

ɼʣʷ ʮʴʦʛʦ ʙʫʚ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪ-

ʥʠʭ ʧʦʪʦʢʽʚ ʽ ʦʮʽʥʢʠ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʽʚ ʥʘ ʤʽʩʴʢʽʡ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʽʡ ʤʝ-

ʨʝʞʽ, ʘ ʪʘʢʦʞ ʾʭ ʟʘʪʨʠʤʦʢ, ʧʦʚô̫ ʟʘʥʠʭ ʟ ʨʝʛʫʣʶʚʘʥʥʷʤ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ. ɺ ʨʝʟʫʣʴ-

ʪʘʪʽ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʫ ʙʽʣʴʰʦʩʪʽ ʚʽʜʦʤʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʰʚʠʜʢʦʩ-

ʪʽ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʾʾ ʦʮʽʥʢʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʚ ʪʦ-

ʯʮʽ ʘʙʦ ʥʘ ʜʽʣʷʥʮʽ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʫ ʙʫʜʴ-ʷʢʠʭ ʫʤʦʚʘʭ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʫ. ʊʘʢʘ ʞ 

ʩʠʪʫʘʮʽʷ ʚʣʘʩʪʠʚʘ ʽ ʩʫʯʘʩʥʠʤ ʧʨʦʛʨʘʤʥʠʤ ʧʨʦʜʫʢʪʘʤ ʜʣʷ ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥ-

ʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ, ʭʦʯʘ ʦʯʝʚʠʜʥʠʤ ʻ ʪʦʡ ʬʘʢʪ, ʱʦ ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʪʨʘʥ-

ʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʚ ʢʦʥʢʨʝʪʥʦʤʫ ʤʽʩʮʽ ʽ ʚ ʢʦʥʢʨʝʪʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʻ ʚʠʧʘʜʢʦʚʠʤ. 

ʅʘ ʜʦʜʘʪʦʢ ʜʦ ʮʴʦʛʦ, ʚ ʤʽʩʴʢʠʭ ʫʤʦʚʘʭ ʰʚʠʜʢʽʩʪʴ ʚʠʷʚʣʷʻʪʴʩʷ ʩʭʠʣʴʥʦʶ ʜʦ ʚʧʣʠʚʫ 

ʧʝʨʝʭʨʝʩʪʴ, ʦʩʦʙʣʠʚʦ ʨʝʛʫʣʴʦʚʘʥʠʭ, ʘ ʪʘʢʦʞ ʽʥʰʠʭ ʧʝʨʝʰʢʦʜ, ʱʦ ʟʥʠʞʫʶʪʴ ʰʚʠʜ-

ʢʽʩʪʴ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʫ. ʎʝ ʚʢʘʟʘʣʦ ʥʘ ʧʦʪʨʝʙʫ ʫ ʚʠʚʯʝʥʥʽ ʰʚʠʜʢʦʩʪʽ ʚ ʤʽʩʪʽ ʷʢ ʚʠʧʘ-

ʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʢʦʥʫ ʾʾ ʨʦʟʧʦʜʽʣʫ. 

ʆʜʥʠʤ ʟ ʜʞʝʨʝʣ ʜʘʥʠʭ ʜʣʷ ʧʦʜʽʙʥʦʛʦ ʚʠʚʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʩʪʘʣʦ ʤʘʢʨʦʤʦʜʝ-

ʣʶʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʥʘ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʠʭ, ʘʣʝ ʥʘʚʘʥʪʘʞʝʥʠʭ ʦʙô̒ ʢ-

ʪʘʭ ï ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʽʭ ʤʝʨʝʞʘʭ ʮʝʥʪʨʘʣʴʥʠʭ ʯʘʩʪʠʥ ʤʽʩʪ ʍʘʨʢʦʚʘ ʽ ʍʘʥʦʷ. ɿ ʤʝ-

ʪʦʶ ʥʘʡʙʽʣʴʰ ʘʜʝʢʚʘʪʥʦʛʦ ʚʽʜʙʠʪʪʷ ʰʚʠʜʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʤʽʞ ʦʙô̒ ʢʪʘʤʠ 

ʪʷʞʽʥʥʷ, ʨʦʟʪʘʰʦʚʘʥʠʤʠ ʚʟʜʦʚʞ ʮʝʥʪʨʘʣʴʥʠʭ ʤʽʩʴʢʠʭ ʚʫʣʠʮʴ, ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʥʦ-

ʚʠʡ ʧʽʜʭʽʜ ʜʦ ʨʦʟʧʦʜʽʣʫ ʧʦʪʦʢʽʚ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʦʩʥʦʚʽ ʾʭ ʟʘʪʨʠʤʦʢ ʥʘ ʧʝ-
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ʨʝʭʨʝʩʪʷʭ. ʎʝʡ ʧʽʜʭʽʜ ʜʦʟʚʦʣʠʚ ʪʦʯʥʽʰʝ ʚʽʜʙʠʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦ-

ʪʦʢʽʚ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʩʥʫʶʯʠʤ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʩʧʦʩʦʙʦʤ ʨʦʟʧʦʜʽʣʫ ʧʦʪʦʢʽʚ ï 

ʥʘ ʦʩʥʦʚʽ ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʜʽʣʷʥʦʢ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ, ʫ ʪʦʤʫ ʯʠ-

ʩʣʽ ʚʨʘʭʫʚʘʪʠ ʚ ʰʚʠʜʢʦʩʪʽ ʧʨʦʾʟʜʫ ʤʽʞ ʦʙô̒ ʢʪʘʤʠ ʪʷʞʽʥʥʷ ʟʘʪʨʠʤʢʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦ-

ʛʦ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʨʝʛʫʣʴʦʚʘʥʠʭ ʧʝʨʝʭʨʝʩʪʷʭ. ʄʦʜʝʣʶʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʽ 

ʧʦʨʽʚʥʷʣʴʥʘ ʦʮʽʥʢʘ ʟʛʘʜʘʥʠʭ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʘʨʽʘʥʪʽʚ ʾʭ ʨʦʟʧʦʜʽʣʫ ʚ ʤʽʩʪʽ ʙʫʣʠ ʚʠ-

ʢʦʥʘʥʽ ʚ ʧʨʦʛʨʘʤʥʦʤʫ ʧʨʦʜʫʢʪʽ PTVÈ VISUM, ʦʩʢʽʣʴʢʠ ʚʽʥ ʥʘʜʘʻ ʽʥʩʪʨʫʤʝʥʪʠ, ʱʦ 

ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ ʨʦʟʢʨʠʚʘʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʞʥʦʛʦ ʩʧʦʩʦʙʫ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘ-

ʭʫʥʢʽʚ. ʇʨʠ ʮʴʦʤʫ ʧʦʨʽʚʥʷʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʧʽʜʭʦʜʽʚ ʥʘ ʧʨʠʢʣʘʜʽ ʤʦʜʝʣʝʡ ʨʝʘʣʴ-

ʥʠʭ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʽʡ ʤʝʨʝʞ ʟʘʙʝʟʧʝʯʠʣʦ ʤʦʞʣʠʚʽʩʪʴ ʟʽʩʪʘʚʣʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ 

ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʟ ʾʭ ʬʘʢʪʠʯʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʽ ʤʘʢʩʠʤʘʣʴʥʦ 

ʥʘʙʣʠʟʠʣʦ ʚʠʨʽʰʫʚʘʥʫ ʥʘʫʢʦʚʫ ʟʘʜʘʯʫ ʜʦ ʧʨʦʙʣʝʤ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʧʨʘʢʪʠʯʥʠʭ ʟʘ-

ʚʜʘʥʥʷʭ ʤʦʜʝʣʶʚʘʥʥʷ. 

ʇʦʜʘʣʴʰʝ ʚʠʚʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʷʢ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʜʦʟʚʦʣʠʣʦ ʚʩʪʘʥʦʚʠ-

ʪʠ, ʱʦ ʚ ʥʘʡʩʢʣʘʜʥʽʰʠʭ ʫʤʦʚʘʭ ʨʫʭʫ ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʰʚʠʜʢʦʩʪʽ ʣʝʛʢʦʚʠʭ ʘʚ-

ʪʦʤʦʙʽʣʽʚ ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʚ ʧʦʢʘʟʥʠʢʦʚʠʡ. ʗʢ ʟʚô̫ ʟʫʁʯʘ ʣʘʥʢʘ ʧʨʠ ʪʨʘʥʩʬʦʨʤʘʮʽʾ 

ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʚ ʧʦʢʘʟʥʠʢʦʚʠʡ ʧʨʠ ʽʩʪʦʪʥʦʤʫ ʫʩʢʣʘʜʥʝʥʥʽ ʫʤʦʚ ʨʫʭʫ ʚʠ-

ʩʪʫʧʠʚ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣ, ʦʩʢʽʣʴʢʠ ʧʦʢʘʟʥʠʢʦʚʠʡ ʨʦʟʧʦʜʽʣ ʻ ʡʦʛʦ ʦʢʨʝʤʠʤ ʚʠʧʘʜʢʦʤ ʟ 

ʧʘʨʘʤʝʪʨʦʤ ʬʦʨʤʠ, ʨʽʚʥʠʤ 1, ʘ ʥʦʨʤʘʣʴʥʠʡ ï ʛʨʘʥʠʯʥʠʤ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʦʤ ʟ ʧʘʨʘ-

ʤʝʪʨʦʤ ʬʦʨʤʠ, ʱʦ ʧʨʷʤʫʻ ʜʦ ʥʝʩʢʽʥʯʝʥʥʦʩʪʽ. 

ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ 

ʙʫʣʦ ʦʪʨʠʤʘʥʝ ʧʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʰʚʠʜʢʦʩʪʽ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʩʭʠʣʴʥʦʾ ʜʦ ʚʧʣʠ-

ʚʫ ʟʚʫʞʝʥʥʷ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ. ʎʝʡ ʚʠʜ ʫʩʢʣʘʜʥʝʥʥʷ ʫʤʦʚ ʨʫʭʫ ʤʦʞʥʘ ʨʘʭʫʚʘʪʠ 

ʩʚʦʛʦ ʨʦʜʫ ʧʝʨʝʭʦʜʦʤ ʚʽʜ ʫʤʦʚ ʚʽʣʴʥʦʛʦ ʧʦʪʦʢʫ ʜʦ ʫʩʢʣʘʜʥʝʥʴ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʨʝ-

ʛʫʣʴʦʚʘʥʠʤʠ ʧʝʨʝʭʨʝʩʪʷʤʠ. ɺʽʥ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʽʚ, 

ʧʨʦʪʝ ʥʝ ʻ ʢʨʘʡʥʴʦʶ ʩʠʪʫʘʮʽʻʶ ʟ ʪʦʯʢʠ ʟʦʨʫ ʤʽʨʠ ʟʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ, ʦʩʢʽʣʴʢʠ ʥʝ 

ʚʠʤʘʛʘʻ ʦʙʦʚô̫ ʟʢʦʚʦʾ ʟʫʧʠʥʢʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ï ʙʽʣʴʰʦʩʪʽ ʚʦʜʽʾʚ ʜʦʩʠʪʴ ʣʠʰʝ 

ʟʥʠʟʠʪʠ ʰʚʠʜʢʽʩʪʴ ʙʝʟ ʧʦʚʥʦʾ ʟʫʧʠʥʢʠ. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʧʝʨʝʚʽʨʢʠ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʦʢʘʟʥʠʢʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ 

ʜʣʷ ʦʧʠʩʫ ʰʚʠʜʢʦʩʪʽ ʧʨʠ ʽʩʪʦʪʥʦʤʫ ʫʩʢʣʘʜʥʝʥʥʽ ʫʤʦʚ ʨʫʭʫ, ʪʦ ʮʷ ʛʽʧʦʪʝʟʘ ʙʫʣʘ ʧʽʜ-
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ʪʚʝʨʜʞʝʥʘ ʚ ʭʦʜʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʚ ʥʘʡʙʽʣʴʰ ʩʢʣʘʜʥʠʭ ʟ ʪʦʯʢʠ ʟʦʨʫ ʰʚʠʜʢʦʩʪʽ ʫʤʦ-

ʚʘʭ ï ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʨʝʛʫʣʴʦʚʘʥʠʭ ʧʝʨʝʭʨʝʩʪʴ. ɼʽʣʷʥʢʘ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ ʧʝʨʝʜ 

ʩʪʦʧ-ʣ̔ʥ̔ ʻʶ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʧʝʨʝʭʨʝʩʪʷ ʥʘʜʘʻ ʟʘʚʽʜʦʤʦ ʛʽʨʰʽ ʫʤʦʚʠ ʧʨʦʾʟʜʫ, ʥʽʞ 

ʟʚʫʞʝʥʥʷ ʧʨʦʾʟʥʦ ʾʯʘʩʪʠʥʠ ʘʚʪʦʤʦʙʽʣʴʥʦʾ ʜʦʨʦʛʠ, ʦʩʢʽʣʴʢʠ ʟʤʫʰʫʻ ʯʘʩʪʠʥʫ ʚʦʜʽʾʚ 

ʧʦʚʥʽʩʪʶ ʟʫʧʠʥʷʪʠʩʷ ʽ ʧʨʦʩʪʦʶʚʘʪʠ ʜʝʷʢʠʡ ʯʘʩ. 

ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʰʚʠʜʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʽʚ ʧʝʨʝʜ ʩʪʦʧ-ʣ̔ʥ̔ ʻʶ ʧʝʨʝʭʨʝʩʪʷ ʚʠʥʠʢ-

ʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚʨʘʭʫʚʘʥʥʷ ʾʭ ʤʦʞʣʠʚʠʭ ʧʨʦʩʪʦʾʚ ʥʘ ʟʘʙʦʨʦʥʥʠʡ ʩʠʛʥʘʣ ʩʚʽʪʣʦʬʦ-

ʨʘ. ɼʣʷ ʚʨʘʭʫʚʘʥʥʷ ʧʨʦʩʪʦʾʚ ʚ ʟʥʘʯʝʥʥʷʭ ʰʚʠʜʢʦʩʪʽ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʥʦʚʘ ʤʝʪʦʜʠʢʘ 

ʾʾ ʟʘʤʽʨʽʚ, ʟʛʽʜʥʦ ʟ ʷʢʦʁ ʰʚʠʜʢʽʩʪʴ ʚʠʤʽʨʶʚʘʣʘʩʷ ʚ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʪʠʥ̔ ʚʫʣʠʮʽ ʥʘ 

ʜʠʩʪʘʥʮʽʾ 1,5 ʤʝʪʨʠ ʧʝʨʝʜ ʩʪʦʧ-ʣʽʥʽʻʶ. ʊʘʢʠʤ ʯʠʥʦʤ ʟʘʙʝʟʧʝʯʫʚʘʣʦʩʷ ʟʥʘʭʦʜʞʝʥʥʷ 

ʢʦʨʧʫʩʫ ʧʝʨʰʦʛʦ ʘʚʪʦʤʦʙʽʣʷ ʚ ʯʝʨʟʽ, ʱʦ ʩʪʦʾʪʴ ʧʝʨʝʜ ʩʚʽʪʣʦʬʦʨʦʤ, ʫ ʚʠʙʨʘʥʦʤʫ ʧʝ-

ʨʝʪʠʥʽ. ʇʨʠ ʮʴʦʤʫ ʢ̫ ʜʠʩʪʘʥʮʽ,̫ ʜʣʷ ʷʢʦʾ ʚʠʤʽʨʶʚʘʚʩʷ ʯʘʩ ʧʨʦʾʟʜʫ, ʧʨʠʡʤʘʣʘʩʷ ʜʦ-

ʚʞʠʥʘ ʩʘʤʦʛʦ ʧʨʦʾʞʜʞʘʶʯʦʛʦ ʘʚʪʦʤʦʙʽʣʷ. ɼʣʷ ʮʴʦʛʦ ʬʽʢʩʫʚʘʣʠʩʷ ʜʚʘ ʤʦʤʝʥʪʠ ʯʘʩʫ 

ï ʢʦʣʠ ʚʠʙʨʘʥʠʡ ʧʝʨʝʪʠʥ ʧʝʨʝʪʠʥʘʚʩʷ ʧʝʨʝʜʥʴʦʶ ʽ ʟʘʜʥʴʦʶ ʪʦʯʢʘʤʠ ʘʚʪʦʤʦʙʽʣʷ. 

ʊʘʢʦʞ ʬʽʢʩʫʚʘʣʘʩʷ ʜʦʚʞʠʥʘ ʘʚʪʦʤʦʙʽʣʷ ï ʚʽʜʩʪʘʥʴ ʤʽʞ ʮʠʤʠ ʪʦʯʢʘʤʠ. 

ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʟʨʦʙʣʝʥʠʭ ʪʘʢʠʤ ʯʠʥʦʤ ʟʘʤʽʨʽʚ ʜʦʟʚʦʣʠʚ ʚʩʪʘʥʦʚʠʪʠ, ʱʦ 

ʨʝʛʫʣʴʦʚʘʥʝ ʧʝʨʝʭʨʝʩʪʷ ʧʦʤʽʪʥʦ ʫʩʢʣʘʜʥʶʻ ʫʤʦʚʠ ʨʫʭʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʫʟʴʢʦʶ ʧʨʦ-

ʾʟʥʦʶ ʯʘʩʪʠʥʦʶ. ʎʝ ʟʥʘʡʰʣʦ ʩʚʦʻ ʚʽʜʦʙʨʘʞʝʥʥʷ ʚ ʟʥʠʞʝʥʥʽ ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ 

ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʟʨʦʩʪʘʥʥ̔ ʾʾ ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ. ɺ ʩʫʢʫʧʥʦʩʪʽ ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ 

ʟʥʠʞʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʬʦʨʤʠ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ ʽ ʥʘʙʣʠʞʝʥʥ ̫ʡʦʛʦ ʜʦ ʦʜʠʥʠʮʽ. ɿʘ ʨʝ-

ʟʫʣʴʪʘʪʘʤʠ ʦʙʨʦʙʢʠ ʟʘʤʽʨʽʚ ʙʫʣʘ ʧʽʜʪʚʝʨʜʞʝʥʘ ʤʦʞʣʠʚʽʩʪʴ ʦʧʠʩʫ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠ-

ʯʠʥʠ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʧʦʢʘʟʥʠʢʦʚʠʤ ʨʦʟʧʦʜʽʣʦʤ. 

ɿʽʙʨʘʥʽ ʚ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʽʚ, ʦʪʨʠʤʘʥʽ ʚ ʨʽʟ-

ʥʠʭ ʫʤʦʚʘʭ ʽ ʢʨʘʾʥʘʭ, ʜʦʟʚʦʣʠʣʠ ʦʪʨʠʤʘʪʠ ʨʝʛʨʝʩʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʩʝʨʝʜʥʴʦʶ 

ʰʚʠʜʢʽʩʪʶ ʨʫʭʫ ʽ ʧʘʨʘʤʝʪʨʦʤ ʬʦʨʤʠ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ, ʧʨʠʜʘʪʥʦʛʦ ʜʣʷ ʦʧʠʩʫ ʟʘʢʦ-

ʥʦʤʽʨʥʦʩʪʝʡ ʚ ʟʥʘʯʝʥʥʷʭ ʰʚʠʜʢʦʩʪʽ. ʆʪʨʠʤʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʤʘʻ ʜʦʩʠʪʴ ʚʠʩʦʢʽ ʧʨʦ-

ʛʥʦʩʪʠʯʥʽ ʤʦʞʣʠʚʦʩʪʽ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʤʥʦʞʠʥʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʥʝʟʘ-

ʣʝʞʥʦʶ ʽ ʟʘʣʝʞʥʦʶ ʟʤʽʥʥʠʤʠ, ʨʽʚʥʠʡ 96,3 %. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʠ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʧʨʘʢʪʠʯʥʽ ʨʝ-

ʢʦʤʝʥʜʘʮʽʾ ʧʦ ʟʘʩʪʦʩʫʚʘʥʥʶ ʚʩʪʘʥʦʚʣʝʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚ ʢʦʣʠʚʘʥʥʷʭ ʰʚʠʜʢʦʩ-
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ʪʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʚ ʤʽʩʪʘʭ. ʊʘʢ, ʥʘ ʦʩʥʦʚʽ ʮʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʙʫʣʘ 

ʨʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʧʨʠʩʢʦʨʝʥʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʧʨʠ ʾʭ ʨʦʟôʾ ʟʜʽ 

ʥʘ ʩʠʛʥʘʣ ʩʚʽʪʣʦʬʦʨʘ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʫʭ ʥʘ ʨʝʛʫʣʴʦʚʘʥʦʤʫ ʧʝʨʝʭʨʝʩʪʽ. ɺʦʥʘ ʜʘ̒ ʤʦ-

ʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʚʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʦʮʽʥʢʠ ʰʫʤʫ ʧʨʠʩʢʦʨʝʥʥʷ ʷʢ ʤʽʨʠ ʢʦʤʬʦʨʪʫ ʽ 

ʚʪʨʘʪ ʝʥʝʨʛʽʾ ʧʨʠ ʨʫʩʽ ʫ ʩʢʣʘʜʽ ʤʽʩʴʢʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ, ʘ ʪʘʢʦʞ ʷʢʦʩʪʽ ʦʨʛʘʥʽ-

ʟʘʮʽʾ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ. ʊʘʢʦʞ ʙʫʣʘ ʨʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʦʙô̒ ʤʽʚ ʚʠʢʠ-

ʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʟ ʚʠʭʣʦʧʥʠʤʠ ʛʘʟʘʤʠ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʷʢʘ ʜʘʻ ʤʦʞʣʠ-

ʚʽʩʪʴ ʽʥʪʝʨʚʘʣʴʥʦʾ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ 

ʽ ʥʘʜʘʻ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʜʣʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʟʤʽʥ ʫ ʤʽʩʴʢʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩ-

ʪʝʤʘʭ. 

ʈʦʟʨʦʙʣʝʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʽ ʤʝʪʦʜʠʢʠ ʙʫʣʠ ʟʘʩʪʦʩʦʚʘʥʽ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʪʨʘʥ-

ʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʚ ʨʘʡʦʥʽ ʃʦʥʛʙô̒ʥ ʤʽʩʪʘ ʍʘʥʦʡ ʽ ʦʮʽʥʮʽ ʨʝʟʫʣʴʪʘʪʽʚ ʬʫʥʢʮʽʦʥʫ-

ʚʘʥʥʷ ʤʝʨʝʞʽ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ. ɹʫʣʦ ʨʦʟʛʣʷʥʫʪʦ ʜʚʘ ʚʘʨʽʘʥʪʠ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʨʦʞʥʴʦʛʦ 

ʨʫʭʫ ʚ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʨʘʡʦʥʽ ï ʽʩʥʫʶʯʠʡ ʽ ʟ ʨʘʮʽʦʥʘʣʴʥʠʤʠ ʩʚʽʪʣʦʬʦʨʥʠʤʠ ʮʠʢ-

ʣʘʤʠ ʥʘ ʫʩʽʭ ʨʝʛʫʣʴʦʚʘʥʠʭ ʧʝʨʝʭʨʝʩʪʷʭ ʨʘʡʦʥʫ. ʎʽ ʟʤʽʥʠ ʩʪʦʩʫʶʪʴʩʷ ʥʘʡʙʽʣʴʰ ʥʘ-

ʚʘʥʪʘʞʝʥʦʾ ʯʘʩʪʠʥʠ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ, ʜʦʟʚʦʣʷʶʪʴ ʦʮʽʥʠʪʠ ʧʨʘʢʪʠʯʥʫ ʧʨʠʜʘʪ-

ʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʠʭ ʤʝʪʦʜʠʢ ʽ ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ. ʇʨʠ ʟʘ-

ʩʪʦʩʫʚʘʥʥʽ ʧʨʦʧʦʥʦʚʘʥʠʭ ʩʚʽʪʣʦʬʦʨʥʠʭ ʮʠʢʣʽʚ ʩʫʤʘʨʥʽ ʟʘʪʨʠʤʢʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘ-

ʩʦʙʽʚ ʥʘ ʨʝʛʫʣʴʦʚʘʥʠʭ ʧʝʨʝʭʨʝʩʪʷʭ ʨʘʡʦʥʫ ʃʦʥʛʙô̒ ʥ ʚ ʨʘʥʢʦʚʠʡ ʧʝʨʽʦʜ-ʧʽʢ ʟ 7:00 ʜʦ 

9:00 ʧʦʚʠʥʥʽ ʟʤʝʥʰʠʪʠʩʷ ʥʘ 12,47 %, ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʩʫʚʘʥʥʷ ʤʽʞ 

ʦʙô̒ ʢʪʘʤʠ ʪʷʞʽʥʥʷ ï ʟʙʽʣʴʰʠʪʠʩʷ ʥʘ 0,55 %, ʚʠʢʠʜʠ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ï ʟʤʝʥʰʠ-

ʪʠʩʷ ʥʘ 0,56 %, ʰʫʤ ʧʨʠʩʢʦʨʝʥʥʷ ï ʟʥʠʟʠʪʠʩʷ ʥʘ 5,88 %, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʜʦʮʽʣʴ-

ʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʠʭ ʤʝʪʦʜʠʢ ʜʣʷ ʢʦʤʧʣʝʢʩʥʦʾ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʬʫʥʢʮʽʦ-

ʥʫʚʘʥʥʷ ʤʽʩʴʢʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʧʝʨʰʝ: 

- ʚʩʪʘʥʦʚʣʝʥʠʡ ʚʧʣʠʚ ʩʢʣʘʜʥʠʭ ʤʽʩʴʢʠʭ ʫʤʦʚ ʨʫʭʫ ʥʘ ʰʚʠʜʢʽʩʪʴ ʣʝʛʢʦʚʠʭ 

ʘʚʪʦʤʦʙʽʣʽʚ, ʱʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʠʭ ʧʽʜʭʦʜʽʚ, ʜʦʟʚʦʣʠʣʦ ʚʠʟʥʘʯʠʪʠ ʚʠʜ ʨʦʟʧʦ-

ʜʽʣʫ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʽʚ ʫ ʤʽʩʴʢʽʡ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʽʡ ʤʝʨʝʞʽ; 

- ʨʦʟʨʦʙʣʝʥʠʡ ʥʦʚʠʡ ʧʽʜʭʽʜ ʜʦ ʦʮʽʥʢʠ ʧʘʨʘʤʝʪʨʽʚ ʨʦʟʧʦʜʽʣʫ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ 

ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʫ ʤʽʩʪʘʭ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʾʭ ʥʘ ʦʩʥʦʚʽ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘ-
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ʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʽ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʠʭ ʧʽʜʭʦʜʽʚ, ʧʦʚʥʽʩʪʶ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ 

ʰʚʠʜʢʽʩʪʴ ʷʢ ʚʠʧʘʜʢʦʚʫ ʚʝʣʠʯʠʥʫ ʽʟ ʟʘʢʦʥʦʤ ʨʦʟʧʦʜʽʣʫ, ʧʨʠʜʘʪʥʠʤ ʜʣʷ ʾʾ ʦʧʠʩʫ. 

ʆʪʨʠʤʘʣʠ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʦ-

ʛʦ ʟʘʩʦʙʫ ʟʘ ʨʘʭʫʥʦʢ ʾʾ ʚʠʟʥʘʯʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʯʘʩʫ ʧʨʦʾʟʜʫ ʜʠʩʪʘʥʮʽʾ, ʨʽʚʥʽʡ ʡʦʛʦ ʜʦ-

ʚʞʠʥʽ, ʱʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʠʭ ʧʽʜʭʦʜʽʚ, ʜʦʟʚʦʣʷʻ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʨʘʭʫʚʘʪʠ ʚ 

ʟʥʘʯʝʥʥʽ ʰʚʠʜʢʦʩʪʽ ʯʘʩ ʧʨʦʩʪʦʶ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʥʘ ʧʝʨʝʭʨʝʩʪʽ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʠʢʠ 

ʧʨʦʚʝʜʝʥʥʷ ʟʘʤʽʨʽʚ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʧʝʨʝʜ ʩʪʦʧ-ʣ̔ʥ̔ ʻʶ ʤʽʩʴʢʦ-

ʛʦ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʧʝʨʝʭʨʝʩʪʷ, ʧʽʜʭʦʜʫ ʜʦ ʨʦʟʧʦʜʽʣʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʫ ʤʽʩʴʢʠʭ 

ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʽʭ ʤʝʨʝʞʘʭ ʥʘ ʦʩʥʦʚʽ ʟʘʪʨʠʤʦʢ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʧʝʨʝʭʨʝʩ-

ʪʷʭ, ʘ ʪʘʢʦʞ ʤʝʪʦʜʠʢʠ ʦʮʽʥʢʠ ʰʫʤʫ ʧʨʠʩʢʦʨʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʧʨʠ ʾʭ 

ʨʦʟôʾʟʜʽ ʥʘ ʩʠʛʥʘʣ ʩʚʽʪʣʦʬʦʨʘ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʫʭ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʟʘʢʦʥ ʨʦʟʧʦʜʽʣʫ ʰʚʠʜʢʦʩʪʽ, ʰʚʠʜʢʽʩʪʴ ʘʚʪʦʤʦʙʽʣʷ, ʨʝʛʫʣʴʦʚʘ-

ʥʝ ʧʝʨʝʭʨʝʩʪʷ, ʟʚʫʞʝʥʥʷ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ, ʫʤʦʚʠ ʨʫʭʫ, ʪʨʘʥʩʧʦʨʪʥʠʡ ʧʦʪʽʢ, ʪʨʘʥʩ-

ʧʦʨʪʥʝ ʤʦʜʝʣʶʚʘʥʥʷ. 

ʉʧʠʩʦʢ ʧʫʙʣʽʢʘʮʽʡ ʟʜʦʙʫʚʘʯʘ 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʚ ʷʢʠʭ ʦʧʫʙʣʽʢʦʚʘʥʽ ʦʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʾ: 

1. ʃʦʙʘʰʦʚ ɸ.ʆ., ɺʫ ɼʳʢ ʄʠʥʴ. ʄʝʪʦʜʠʢʘ ʧʨʦʛʥʦʟʠʨʦʚʘʥʠʷ ʧʦʚʝʜʝʥʠʷ 

ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʚ ʛʦʨʦʜʘʭ. ɺ̔ʩʥʠʢ ʍʘʨʢʚ̔ʩɹʢʦʛʦ ʥʘʮʦ̔ʥʘʣʴʥʦʛʦ ʘʚʪʦʤʦʙʣ̔ʴʥʦ-

ʜʦʨʦʞʥʦɹʛʦ ʫʥʚ̔ʝʨʩʠʪʝʪʫ. 2002. ˉ 18. ʉ. 77ï79. 

2. ʄʘʢʘʨʠʯʝʚ ɸ.ɺ., ɻʦʨʙʘʯʸʚ ʇ.ʌ., ɺʫ ɼʳʢ ʄʠʥʴ, ɻʦʨʙʘʯʸʚʘ ɽ.ɸ. ʈʘʩʧʨʝʜʝ-

ʣʝʥʠʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ ʧʝʨʝʜ ʩʪʦʧ-ʣʠʥʠʝʡ ʛʦʨʦʜʩʢʦʛʦ ʨʝʛʫʣʠʨʫʝ-

ʤʦʛʦ ʧʝʨʝʢʨʸʩʪʢʘ. ɺʽʩʥʠʢ ʍʘʨʢʽʚʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʘʚʪʦʤʦʙʽʣʴʥʦ-ʜʦʨʦʞʥʴʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ. 2019. ̄  85. ʉ. 107ï116. 

3. ɺʫ ɼʳʢ ʄʠʥʴ, ɻʦʨʙʘʯʝʚ ʇ.ʌ., ʂʦʣʠʡ ɸ.ʉ., ʉʚʠʯʠʥʩʢʠʡ ʉ.ɺ. ʈʘʩʧʨʝʜʝʣʝʥʠʝ 

ʧʦʪʦʢʦʚ ʠʥʜʠʚʠʜʫʘʣʴʥʦʛʦ ʘʚʪʦʪʨʘʥʩʧʦʨʪʘ ʚ ʛʦʨʦʜʩʢʠʭ ʩʝʪʷʭ ʥʘ ʦʩʥʦʚʝ ʟʘʜʝʨʞʝʢ ʥʘ 

ʧʝʨʝʢʨʸʩʪʢʘʭ. ɸʚʪʦʤʦʙʣ̔ʴʥʠʡ ʪʨʘʥʩʧʦʨʪ. 2020. ̄  46. ʉ. 47ï62. 

4. Horbachov P., VȈ ņֵc Minh, Svichynskyi S., Shtanko I. The Changes in Vehi-

cle Speed Distribution Related to Complicated Traffic Conditions in Cities. Transport, 

Ecology ï Sustainable Development: Proceedings of the technical and scientific confer-
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ence ECO Varna (Varna, 13-15 May 2021). Varna, 2021. P. 34ï43. 

5. ɺʫ ɼʳʢ ʄʠʥʴ. ʇʦʜʭʦʜ ʢ ʦʮʝʥʢʝ ʰʫʤʘ ʫʩʢʦʨʝʥʠʷ ʥʘ ʦʩʥʦʚʝ ʩʨʝʜʥʝʡ ʩʢʦʨʦ-

ʩʪʠ ʜʚʠʞʝʥʠʷ ʘʚʪʦʤʦʙʠʣʝʡ. ɺʽʩʥʠʢ ʍʝʨʩʦʥʩʢɹʦʛʦ ʥʘʮʦ̔ʥʘʣʴʥʦʛʦ ʪʝʭʥʯ̔ʥʦʛʦ ʫʥʚ̔ʝʨ-

ʩʠʪʝʪʫ. 2021. ̄  3(78). ʉ. 27ï35. 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʷʢʽ ʟʘʩʚʽʜʯʫʶʪʴ ʘʧʨʦʙʘʮʽʶ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʝʨʪʘʮʽʾ: 

6. ɺʫ ɼʳʢ ʄʠʥʴ, ɻʦʨʙʘʯʝʚ ʇ.ʌ., ʂʦʣʠʡ ɸ.ʉ., ʉʚʠʯʠʥʩʢʠʡ ʉ.ɺ. ʇʦʜʭʦʜ ʢ ʨʘʩ-

ʧʨʝʜʝʣʝʥʠʶ ʛʦʨʦʜʩʢʠʭ ʪʨʘʥʩʧʦʨʪʥʳʭ ʧʦʪʦʢʦʚ ʥʘ ʦʩʥʦʚʝ ʧʘʨʘʤʝʪʨʦʚ ʩʚʝʪʦʬʦʨʥʳʭ 

ʮʠʢʣʦʚ. ʇʨʦʙʣʝʤʠ ʽ ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ: ʟʙ. ʥʘʫʢ. 

ʧʨʘʮʴ ʟʘ ʤʘʪʝʨʽʘʣʘʤʠ VIII ʤʽʞʥʘʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ʽʥʪʝʨʥʝʪ-ʢʦʥʬ. (14-15 ʢʚʽʪʥʷ 

2020 ʨ.). ɺʽʥʥʠʮʷ, 2020. ʉ. 98ï102. 

7. ɻʦʨʙʘʯʝʚ ʇ.ʌ., ɺʫ ɼʳʢ ʄʠʥʴ, ʉʚʠʯʠʥʩʢʠʡ ʉ.ɺ. ʀʩʩʣʝʜʦʚʘʥʠʝ ʟʘʢʦʥʦʤʝʨ-

ʥʦʩʪʝʡ ʚ ʟʥʘʯʝʥʠʷʭ ʩʢʦʨʦʩʪʠ ʘʚʪʦʤʦʙʠʣʝʡ ʧʝʨʝʜ ʩʪʦʧ-ʣʠʥʠʝʡ ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʧʝʨʝ-

ʢʨʸʩʪʢʘ. ɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʨʦʟʚʠʪʢʫ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢ-

ʮʽʦʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ: ʤʘʪʝʨʽʘʣʠ Iɯ ɺʩʝʫʢʨ. ʥʘʫʢ.-ʪʝʭʥ. ʽʥʪʝʨʥʝʪ-ʢʦʥʬ. 

(9-11 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.). ʈʽʚʥʝ, 2020. ʉ. 34ï36. 

8. ɻʦʨʙʘʯʝʚ ʇ.ʌ., ɺʫ ɼʳʢ ʄʠʥʴ, ʉʚʠʯʠʥʩʢʠʡ ʉ.ɺ. ʄʝʪʦʜʠʢʘ ʟʘʤʝʨʦʚ ʩʢʦʨʦ-

ʩʪʠ ʜʚʠʞʝʥʠʷ ʪʨʘʥʩʧʦʨʪʥʳʭ ʩʨʝʜʩʪʚ ʧʝʨʝʜ ʩʪʦʧ-ʣʠʥʠʝʡ ʨʝʛʫʣʠʨʫʝʤʦʛʦ ʧʝʨʝʢʨʸʩʪ-

ʢʘ. ʉʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠʪʢʫ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ ʪʨʘʥʩʧʦʨʪʫ: ʤʘʪʝʨʽʘʣʠ Vɯɯ 

ʤʽʞʥʘʨ. ʥʘʫʢ.-ʪʝʭʥ. ʢʦʥʬ. (11-13 ʣʠʩʪʦʧʘʜʘ 2020 ʨ.). ʂʨʝʤʝʥʯʫʢ, 2020. ʉ. 86ï87. 

9. ɺʫ ɼʳʢ ʄʠʥʴ, ʉʚʠʯʠʥʩʢʠʡ ʉ.ɺ. ɺʣʠʷʥʠʝ ʛʦʨʦʜʩʢʠʭ ʨʝʛʫʣʠʨʫʝʤʳʭ ʧʝʨʝ-

ʢʨʸʩʪʢʦʚ ʥʘ ʨʘʩʧʨʝʜʝʣʝʥʠʝ ʩʢʦʨʦʩʪʠ ʜʚʠʞʝʥʠʷ ʤʦʪʦʮʠʢʣʦʚ. ʅʘʧʨʷʤʠ ʨʦʟʚʠʪʢʫ ʪʝ-

ʭʥʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ ʽ ʣʦʛʽʩʪʠʢʠ ʚ ɸʇɺ: ʤʘʪʝʨʽʘʣʠ ɯɯɯ ʤʽʞʥʘʨ. ʥʘʫʢ.-ʧʨʘʢʪ. ʽʥʪʝʨʥʝʪ-

ʢʦʥʬ. (22 ʢʚʽʪʥʷ 2021 ʨ.). ʍʘʨʢʽʚ, 2021. ʉ. 96ï98. 

ʅʘʫʢʦʚʽ ʧʨʘʮʽ, ʷʢʽ ʜʦʜʘʪʢʦʚʦ ʚʽʜʦʙʨʘʞʘʶʪʴ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʾ: 

10. ʅʦʚʠʡ ʧʽʜʭʽʜ ʜʦ ʧʦʙʫʜʦʚʠ ʞʦʨʩʪʢʠʭ ʩʚʽʪʣʦʬʦʨʥʠʭ ʮʠʢʣʽʚ ʜʣʷ ʧʝʨʝʭʨʝʩʪʴ 

ʤʽʩʴʢʠʭ ʚʫʣʠʮʴ: ʩʚʽʜʦʮʪʚʦ ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ ʘʚʪʦʨʩʴʢʦʛʦ ʧʨʘʚʘ ʥʘ ʪʚʽʨ / ɻʦʨʙʘ-

ʯʦʚ ʇ.ʌ., ɺʫ ɼʠʢ ʄʽʥʴ, ʐʝʚʯʝʥʢʦ ɺ.ɺ. (ʋʢʨʘʾʥʘ). ˉ 88689; ʟʘʨʝʻʩʪʨʦʚʘʥʦ 

20.05.2019. 
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ABSTRACT 

 

VȈ ņοc Minh. Improvement of traffic management efficiency in transport zones of 

a city. ï Qualifying scientific work on the rights of the manuscript. 

Thesis for obtaining the degree of doctor of philosophy in the specialty 275 ï 

Transport Technologies (by types). ï Kharkiv National Automobile and Highway Uni-

versity, Ministry of Education and Science of Ukraine, Kharkiv, 2021. 

The dissertation is devoted to the solution of the applied scientific problem of the 

estimation of the influence of complicated traffic conditions on vehicle speed and deter-

mination of the distribution of the vehicle speed on urban street networks. 

To solve the problem, the existing methods to model transport flows and estimate 

vehicle speed on an urban street network as well as estimate vehicle delays caused by 

traffic management were analysed. It allowed defining that most of the existing ap-

proaches to predict vehicle speed implies determining its average value at some point or a 

short road section in any traffic conditions. The same approach is applied in modern 

transport modelling software, but it is obvious that the speed of a vehicle at a specific 

place and time is random. In addition, vehicle speed in urban traffic conditions is influ-

enced by the intersections, especially signalized ones, and other obstructions of traffic 

causing speed decreasing. It points to the need for the study of vehicle speed in a city as 

the random variable and, correspondingly, the determination of its distribution law. 

One of the data sources for this speed study was the traffic flows macro-modelling 

for relatively small but loaded areas which are the road networks in the centres of 

Kharkiv and Hanoi. To adequately represent the speed of traffic flows between the 

transport attractors located along the streets in the city centres, a new approach to traffic 



9 

assignment based on vehicle delays at intersections was developed. This approach made 

it possible to represent traffic flow parameters more precisely compared to the existing 

most widespread traffic assignment method based on the road network link capacities and 

take into account private transport delays at signalized intersections during estimation of 

the travel speed between transport attractors. Modelling of the traffic flows and a com-

parative assessment of the mentioned urban traffic assignment methods was carried out in 

the PTVÈ VISUM software since it provides tools that best reveal the features of each 

calculation method. At the same time, the comparison of alternative methods with the use 

of the real transport models provided the possibility to compare calculated traffic vol-

umes with actual ones and brought the scientific problem under the study close to the 

problems arising in modelling practice. 

Further study of the speed as a random variable made it possible to define that un-

der the most difficult driving conditions, normal vehicle speed distribution changes to an 

exponential one. The gamma distribution was used as a connecting link in the transfor-

mation of the normal distribution into an exponential one under traffic conditions compli-

cation since the exponential distribution is the special case of gamma distribution with the 

shape parameter equal to 1, and the normal distribution is the limiting case of gamma dis-

tribution with the shape parameter tending to infinity. 

To experimentally confirm the possibility of the use of the gamma distribution, the 

car speed influenced by the narrow carriageway was studied. This type of traffic condi-

tions complication can be considered a kind of transition from a free flow to the compli-

cated conditions caused by signalized intersections. It leads to a decrease in vehicle 

speed. However, it is not an extreme case of speed decreasing since it does not require a 

mandatory full stop of a vehicleï most drivers only need to reduce the speed without a 

full stop. 

As for testing the possibility to use the exponential distribution when describing the 

speed under a significant traffic conditions complication, this hypothesis was confirmed 

during observations in the most difficult conditions in terms of speed ï in the zones of in-

fluence of signalized intersections. The zone before the stop-line of signalized intersec-

tion causes traffic conditions that are a priori more complicated compared to carriageway 
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narrowing because at this zone some drivers must stop and wait for the green signal. 

During the study of the vehicle speed before the stop line of the intersection, it was 

necessary to take into account the possible vehicles delays caused by waiting for the 

green. To take these waiting times into account during the speed measurement, a new 

methodology was developed. According to this methodology, the speed was measured in 

the cross-section at 1.5 m before the stop-line. It allowed the body of the first car in a 

queue to always be in the cross-section during waiting for the green signal. Upon that, the 

distance for which the time of passing the cross-section was measured was a car length. 

To make these measurements, two points of time was being recorded ï when the consid-

ered cross-section was crossed by the front and rear points of a car. Also, a car length was 

being recorded ï it was the distance between these points. 

The analysis of measurements made according to the presented methodology al-

lowed defining that the signalized intersection complicates the traffic conditions signifi-

cantly compared to the narrow carriageway. This was reflected in a decrease in the aver-

age vehicle speed and an increase in speed standard deviation. In total, it causes a de-

crease in the shape parameter of the gamma distribution and, as a result, it tends to one. 

Based on the processed measurement results, the possibility to describe the random vari-

able of the vehicle speed using an exponential distribution was confirmed. 

The data about vehicle speed in urban areas in different countries collected during 

the research made it possible to obtain the regression model reflecting the relationship be-

tween the average speed and the shape parameter of the gamma distribution suitable for 

describing the regularities in speed values. The obtained model has sufficient predictive 

capability since the multiple correlation coefficient equals 96.3%. 

Based on the research results, practical recommendations to apply defined regulari-

ties in the variable of private transport speed in cities were developed. Thus, a method to 

calculate acceleration noise for the vehicles leaving the signalized intersection on a green 

signal was developed based on these regularities. It allows obtaining initial data to esti-

mate acceleration noise as a measure of comfort and energy consumption when driving in 

urban traffic flows as well as traffic management quality. Also, a methodology to calcu-

late the volumes of exhaust emissions from vehicles was developed, and it makes it pos-
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sible interval assessment of the environmental impact of traffic flows and provides the 

tools for a comparative analysis of the changes in urban transport systems. 

The developed recommendations and methods were applied during traffic flows 

modelling for the Long Bi°n district in Hanoi city and assessing the road network per-

formance under different traffic conditions. Two options of traffic management in the dis-

trict were considered ï the current network state and the state with the rational traffic sig-

nal cycles at all signalized intersections in the district. These changes relate to the most 

loaded part of the road network as well as make it possible to evaluate the practicability  

of the developed methods and the effectiveness of the proposed recommendations. If the 

proposed traffic signal cycles are used, then total vehicle delays at signalized intersec-

tions in the Long Bien district should decrease by 12.47 %, the average vehicle speed be-

tween transport attractors should increase by 0.55 %, exhaust emissions should decrease 

by 0.56 %, acceleration noise should decrease by 5.88 %. It confirms the feasibility of the 

use of new methods for a comprehensive assessment of urban transport networks perfor-

mance. 

The scientific novelty of the obtained results is as follows: 

- for the first time the influence of complicated urban traffic conditions on the car 

speed, which allows, in contrast to known approaches, determining the type of car speed 

distribution for the urban street network is established; 

- for the first time a new approach to estimate the parameters of car speed distribu-

tion in cities which allows obtaining these parameters based on the average speed and, in 

contrast to known approaches, characterizes the speed as a random variable with the dis-

tribution law suitable for its description is developed. 

Methods to estimate the vehicle speed are improved due to determining the speed 

on the basis of the time for passing the distance equal to vehicle length. It, in contrast to 

known approaches, makes it possible to directly take into account the vehicle delays at 

intersections during speed measurements. 

The practical significance of the research results consists in the development of the 

methodology to measure the vehicle speed before the stop line of an urban signalized in-

tersection, the approach to traffic assignment for urban networks based on vehicle delays 
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at intersections as well as the methodology to estimate acceleration noise for the vehicles 

leaving the intersection on the green signal. 

Keywords: speed distribution, car speed, signalized intersection, narrow carriage-

way, traffic conditions, traffic flow, transport modelling. 
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ɺʉʊʋʇ 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʪʝʤʠ. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʫ ʙʽʣʴʰʦʩʪʽ ʧʽʜʭʦʜʽʚ ʜʦ ʧʨʦʛʥʦʟʫ-

ʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ (ʐʈ) ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ (ʊɿ) ʾʾ ʦʮʽʥʢʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʨʽ-

ʚʥʽ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʚ ʪʦʯʮʽ ʘʙʦ ʥʘ ʜʽʣʷʥʮʽ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʫ ʙʫʜʴ-ʷʢʠʭ ʫʤʦʚʘʭ 

ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ (ʊʇ). ʊʘʢʘ ʞ ʩʠʪʫʘʮʽʷ ʭʘʨʘʢʪʝʨʥʘ ʽ ʜʣʷ ʩʫʯʘʩʥʠʭ ʧʨʦʜʫ-

ʢʪʽʚ ʜʣʷ ʘʥʘʣʽʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʊʇ, ʭʦʯʘ ʦʯʝʚʠʜʥʠʤ ʻ ʪʦʡ ʬʘʢʪ, ʱʦ ʟʥʘʯʝʥʥʷ 

ʐʈ ʊɿ ʚ ʢʦʥʢʨʝʪʥʦʤʫ ʤʽʩʮʽ ʽ ʚ ʢʦʥʢʨʝʪʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʻ ʚʠʧʘʜʢʦʚʠʤ. ʎʝ ʚʢʘʟʫʻ ʥʘ 

ʧʦʪʨʝʙʫ ʚʠʚʯʝʥʥʷ ʮʽʻʾ ʚʝʣʠʯʠʥʠ ʷʢ ʚʠʧʘʜʢʦʚʦʾ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʢʦʥʫ ʾʾ 

ʨʦʟʧʦʜʽʣʫ. 

ʆʩʦʙʣʠʚʫ ʘʢʪʫʘʣʴʥʽʩʪʴ ʟʘʚʜʘʥʥʷ ʚʠʟʥʘʯʝʥʥʷ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ (ɿʈ) ʐʈ ʥʘʙʫ-

ʚʘʻ ʜʣʷ ʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʡ, ʜʝ ʫʤʦʚʠ ʨʫʭʫ ʥʝ ʤʦʞʫʪʴ ʚʚʘʞʘʪʠʩʷ ʚʽʣʴʥʠʤʠ. ɺ ʧʝʨʰʫ 

ʯʝʨʛʫ, ʜʦ ʪʘʢʠʭ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʟʦʥʠ ʚʧʣʠʚʫ ʧʝʨʝʭʨʝʱʝʥʴ ʤʽʩʴʢʠʭ ʚʫʣʠʮʴ ʚ ʦʜʥʦʤʫ 

ʨʽʚʥʽ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʻ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʦʙô̒ ʢʪʘʤʠ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ 

(ɺɼʄ) ʧʽʩʣʷ ʧʝʨʝʛʦʥʽʚ ʽ ʩʪʚʦʨʶʶʪʴ ʥʘʡʙʽʣʴʰʽ ʧʝʨʝʰʢʦʜʠ ʜʣʷ ʧʨʦʾʟʜʫ ʊɿ. ʇʨʠ ʮʴʦ-

ʤʫ ʢʦʣʠʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʥʘʡʽʩʪʦʪʥʽʰʠʤ ʯʠʥʦʤ ʚʧʣʠʚʘʶʪʴ ʥʘ ʢʦʤʬʦʨʪ ʧʦʾʟʜʢʠ ʽ ʚʠ-

ʪʨʘʪʥʫ ʯʘʩʪʠʥʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʝʨʝʩʫʚʘʥʴ, ʚ ʪ.ʯ. ʚʠʪʨʘʪʠ ʝʥʝʨʛʽʾ ʥʘ ʨʫʭ. ʎʽ ʚʠʪʨʘʪʠ 

ʚʠʟʥʘʯʘʶʪʴ ʚʠʪʨʘʪʫ ʧʘʣʠʚʘ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʤʽʨʫ ʜʽʾ ʊʇ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʚʠʭʦʜʠʪʴ, ʱʦ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʦʙô̒ ʤʫ ʚʠʢʠʜʽʚ ʤʦʪʦʨʠʟʦʚʘʥʠʤʠ ʊɿ ʰʢʽʜ-

ʣʠʚʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʫ ʤʽʩʪ ʟʥʘʥʥʷ ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʥʝʜʦʩʪʘʪʥʴʦ, ʦʩʢʽʣʴʢʠ 

ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʠʢʠʜʫ ʩʠʣʴʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʢʦʣʠʚʘʥʴ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʊɿ. ʇʨʠ ʮʴʦʤʫ 

ʚʘʞʣʠʚʫ ʨʦʣʴ ʪʘʢʦʞ ʛʨʘʻ ʰʫʤ ʧʨʠʩʢʦʨʝʥʥʷ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʪʘʥʦʚʣʝʥʥʷ ɿʈ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʊɿ ʚ ʨʽʟʥʠʭ ʤʽʩʴʢʠʭ ʫʤʦʚʘʭ ʻ 

ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʨʽʰʝʥʥʷ ʷʢʦʛʦ ʩʪʚʦʨʠʪʴ ʦʩʥʦʚʫ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦ-

ʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʦʛʥʦʟʽʚ, ʱʦ ʬʦʨʤʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʽʪʠʯʥʠʭ ʤʦʜʝʣʝʡ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ. 

ɿʚô̫ ʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. ɿʘʚʜʘʥʥʷ ʚʠ-

ʟʥʘʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʟʤʽʥʠ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʽʚ ʫ ʤʽʩʴʢʠʭ ʫʤʦʚʘʭ ʚʽʜ-

ʧʦʚʽʜʘʻ ʅʘʮʽʦʥʘʣʴʥʽʡ ʪʨʘʥʩʧʦʨʪʥʽʡ ʩʪʨʘʪʝʛʽʾ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2030 ʨʦʢʫ, ʩʭʚʘ-
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ʣʝʥʦʾ ʨʦʟʧʦʨʷʜʞʝʥʥʷʤ ʂʘʙʽʥʝʪʫ ʄʽʥʽʩʪʨʽʚ ʋʢʨʘʾʥʠ ʚʽʜ 30 ʪʨʘʚʥʷ 2018 ʨ. ˉ 430-ʨ, 

ʉʪʨʘʪʝʛʽʾ ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨʪʫ ʫ ɺô̒ ʪʥʘʤʽ ʜʦ 2020 ʨʦʢʫ ʟ ʧʝʨʩʧʝʢʪʠʚʦʶ ʜʦ 2030 ʨʦ-

ʢʫ, ʟʘʪʚʝʨʜʞʝʥʦʶ ʨʽʰʝʥʥʷʤ ʧʨʝʤô̒ ʨ-ʤʽʥʽʩʪʨʘ ʉʦʮʽʘʣʽʩʪʠʯʥʦʾ ʈʝʩʧʫʙʣʽʢʠ ɺô̒ ʪʥʘʤ 

(ʉʈɺ) ʚʽʜ 04.03.2014 ʨ. ˉ 318/QD-TTg, ʄʘʡʩʪʝʨ-ʧʣʘʥʫ ʨʦʟʚʠʪʢʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʫ ɺô̒ ʪʥʘʤʽ ʜʦ 2020 ʨʦʢʫ ʟ ʧʝʨʩʧʝʢʪʠʚʦʶ ʜʦ 2030 ʨʦʢʫ ʟʽ ʟʤʽʥʘʤʠ, ʟʘ-

ʪʚʝʨʜʞʝʥʠʤʠ ʨʽʰʝʥʥʷʤ ʧʨʝʤô̒ ʨ-ʤʽʥʽʩʪʨʘ ʉʈɺ ʚʽʜ 25.02.2013 ʨ. ˉ 356/QD-TTg, 

ʄʘʡʩʪʝʨ-ʧʣʘʥʫ ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨʪʫ ʤ. ʍʘʥʦʡ ʜʦ 2030 ʨʦʢʫ ʟ ʧʝʨʩʧʝʢʪʠʚʦʶ ʜʦ 

2050 ʨʦʢʫ, ʟʘʪʚʝʨʜʞʝʥʦʤʫ ʨʽʰʝʥʥʷʤ ʧʨʝʤô̒ ʨ-ʤʽʥʽʩʪʨʘ ʉʈɺ ʚʽʜ 31.03.2016 ʨ. 

ˉ 519/QD-TTg, ʮʽʣʷʤ ʩʪʽʡʢʦʛʦ ʨʦʟʚʠʪʢʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ, ʟʘʪʚʝʨʜʞʝʥʠʤ ʨʝʟʦ-

ʣʶʮʽʻʶ ɻʝʥʝʨʘʣʴʥʦʾ ɸʩʘʤʙʣʝʾ ʆʆʅ ʚʽʜ 25.09.2015 ˉ 70/1 çʇʝʨʝʪʚʦʨʝʥʥʷ ʥʘʰʦʛʦ 

ʩʚʽʪʫ : ʇʦʨʷʜʦʢ ʜʝʥʥʠʡ ʚ ʦʙʣʘʩʪʽ ʩʪʽʡʢʦʛʦ ʨʦʟʚʠʪʢʫ ʥʘ ʧʝʨʽʦʜ ʜʦ 2030 ʨʦʢʫè, ʧʨʦʝʢ-

ʪʫ ʆʆʅ SD21 çʉʪʽʡʢʠʡ ʨʦʟʚʠʪʦʢ ʚ 21 ʩʪʦʣʽʪʪʽè, ʘ ʪʘʢʦʞ ʉʪʨʘʪʝʛʽʾ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʙʝʟʧʝʢʠ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʆʆʅ, ʱʦ ʨʝʘʣʽʟʦʚʫʻʪʴʩʷ ʟʛʽʜʥʦ ʟ ʨʝʟʦʣʶʮʽʻʶ ɻʝʥʝʨʘʣʴʥʦʾ 

ɸʩʘʤʙʣʝʾ ʆʆʅ ʚʽʜ 02.09.2020 ˉ 74/299 çʇʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʫ 

ʚʩʴʦʤʫ ʩʚʽʪʽè. 

ʄʝʪʘ ʽ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʧʽʜʭʦʜʫ ʜʦ 

ʨʦʟʧʦʜʽʣʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʚ ʪʨʘʥʩʧʦʨʪʥʠʭ ʨʘʡʦʥʘʭ ʤʽʩʪʘ. ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦ-

ʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʥʘʩʪʫʧʥʽ ʟʘʜʘʯʽ: 

- ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʤʦ-

ʜʝʣʝʡ ʨʦʟʧʦʜʽʣʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʫ ʤʽʩʪʘʭ; 

- ʨʦʟʨʦʙʠʪʠ ʧʽʜʭʽʜ ʜʦ ʨʦʟʧʦʜʽʣʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʧʣʠʚʫ 

ʨʝʛʫʣʴʦʚʘʥʠʭ ʧʝʨʝʭʨʝʩʪʴ ʥʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʽʚ; 

- ʬʦʨʤʘʣʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʟʤʽʥʠ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʷ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʨʝ-

ʛʫʣʴʦʚʘʥʦʛʦ ʧʝʨʝʭʨʝʩʪʷ; 

- ʧʨʦʚʝʩʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʩʢʣʘʜʥʠʭ ʫʤʦʚ ʨʫʭʫ ʥʘ 

ʰʚʠʜʢʽʩʪʴ ʘʚʪʦʤʦʙʽʣʽʚ ʫ ʤʽʩʴʢʽʡ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʽʡ ʤʝʨʝʞʽ; 

- ʚʠʟʥʘʯʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ 

ʚ ʩʢʣʘʜʥʠʭ ʟ ʪʦʯʢʠ ʟʦʨʫ ʰʚʠʜʢʦʩʪʽ ʤʽʩʴʢʠʭ ʫʤʦʚʘʭ; 

- ʨʦʟʨʦʙʠʪʠ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʧʦ ʚʠʢʦʨʠʩʪʘʥʥʶ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʢʦ-

ʣʠʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʽʚ ʚ ʩʢʣʘʜʥʠʭ ʟ ʪʦʯʢʠ ʟʦʨʫ ʰʚʠʜʢʦʩʪʽ ʤʽʩʴʢʠʭ ʫʤʦʚʘʭ. 
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ʆʙô̒ ʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʨʦʮʝʩ ʫʧʨʘʚʣʽʥʥʷ ʨʫʭʦʤ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʚ ʪʨʘʥ-

ʩʧʦʨʪʥʠʭ ʨʘʡʦʥʘʭ ʤʽʩʪʘ. 

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʟʤʽʥʠ ʰʚʠʜʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʽʚ ʚ ʩʢʣʘ-

ʜʥʠʭ ʤʽʩʴʢʠʭ ʫʤʦʚʘʭ ʨʫʭʫ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ.  ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʫ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽ-

ʣʽʚ (ʃɸ) ʚ ʩʢʣʘʜʥʠʭ ʤʽʩʴʢʠʭ ʫʤʦʚʘʭ, ʘ ʪʘʢʦʞ ʧʨʠʩʢʦʨʝʥʴ ʘʚʪʦʤʦʙʽʣʽʚ ʧʨʠ ʾʭ ʨʦʟôʾ ʟʜʽ 

ʥʘ ʩʠʛʥʘʣ ʩʚʽʪʣʦʬʦʨʘ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʫʭ ʥʘ ʨʝʛʫʣʴʦʚʘʥʦʤʫ ʧʝʨʝʭʨʝʩʪʽ, ʙʫʣʠ ʟʘʩʪʦʩʦ-

ʚʘʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʽ ʚʠʤʽʨʶʚʘʥʥʷ. ɿʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚ ʟʥʘʯʝʥʥʷʭ ʰʚʠʜʢʦʩʪʽ ʘʚʪʦʤʦ-

ʙʽʣʽʚ ʙʫʣʠ ʚʩʪʘʥʦʚʣʝʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʽ ʽ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʩʪʘʪʠʩʪʠʢʠ. ʇʽʜʭʽʜ ʜʦ ʨʦʟʧʦʜʽʣʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʫ ʤʽʩʴʢʠʭ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʽʭ 

ʤʝʨʝʞʘʭ ʥʘ ʦʩʥʦʚʽ ʟʘʪʨʠʤʦʢ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʧʝʨʝʭʨʝʩʪʷʭ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ 

ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʘʥʘʣʽʟʫ, ʬʦʨʤʘʣʽʟʘʮʽʾ, ʛʽʧʦʪʝʪʠʯʥʦʛʦ ʪʘ ʽʥʜʫʢʪʠʚʥʦʛʦ ʤʝʪʦʜʽʚ. ɿʘ-

ʣʝʞʥʦʩʪʽ ʤʽʞ ʩʝʨʝʜʥʴʦʶ ʰʚʠʜʢʽʩʪʶ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʧʘʨʘʤʝʪʨʦʤ ʬʦʨʤʠ ʛʘʤʤʘ-

ʨʦʟʧʦʜʽʣʫ, ʧʨʠʜʘʪʥʦʛʦ ʜʣʷ ʦʧʠʩʫ ʐʈ, ʘ ʪʘʢʦʞ ʤʽʞ ʩʝʨʝʜʥʴʦʶ ʐʈ ʽ ʰʫʤʦʤ ʧʨʠʩʢʦ-

ʨʝʥʥʷ ʃɸ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ. ɼʣʷ ʦʮʽʥʢʠ ʧʨʘʢʪʠ-

ʯʥʦʾ ʧʨʠʜʘʪʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʠʭ ʧʽʜʭʦʜʫ ʽ ʤʝʪʦʜʠʢ ʟʘʩʪʦʩʦʚʫʚʘʣʦʩʷ ʤʘʪʝʤʘʪʠʯʥʝ ʤʦ-

ʜʝʣʶʚʘʥʥʷ ʚ ʧʨʦʛʨʘʤʽ PTVÈ VISUM. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚʧʝʨʰʝ: 

- ʚʩʪʘʥʦʚʣʝʥʠʡ ʚʧʣʠʚ ʩʢʣʘʜʥʠʭ ʤʽʩʴʢʠʭ ʫʤʦʚ ʨʫʭʫ ʥʘ ʰʚʠʜʢʽʩʪʴ ʣʝʛʢʦʚʠʭ 

ʘʚʪʦʤʦʙʽʣʽʚ, ʱʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʠʭ ʧʽʜʭʦʜʽʚ, ʜʦʟʚʦʣʠʣʦ ʚʠʟʥʘʯʠʪʠ ʚʠʜ ʨʦʟʧʦ-

ʜʽʣʫ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʽʚ ʫ ʤʽʩʴʢʽʡ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʽʡ ʤʝʨʝʞʽ; 

- ʨʦʟʨʦʙʣʝʥʠʡ ʥʦʚʠʡ ʧʽʜʭʽʜ ʜʦ ʦʮʽʥʢʠ ʧʘʨʘʤʝʪʨʽʚ ʨʦʟʧʦʜʽʣʫ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ 

ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʫ ʤʽʩʪʘʭ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʾʭ ʥʘ ʦʩʥʦʚʽ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘ-

ʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʽ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʠʭ ʧʽʜʭʦʜʽʚ, ʧʦʚʥʽʩʪʶ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ 

ʰʚʠʜʢʽʩʪʴ ʷʢ ʚʠʧʘʜʢʦʚʫ ʚʝʣʠʯʠʥʫ ʽʟ ʟʘʢʦʥʦʤ ʨʦʟʧʦʜʽʣʫ, ʧʨʠʜʘʪʥʠʤ ʜʣʷ ʾʾ ʦʧʠʩʫ. 

ʆʪʨʠʤʘʣʠ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʦ-

ʛʦ ʟʘʩʦʙʫ ʟʘ ʨʘʭʫʥʦʢ ʾʾ ʚʠʟʥʘʯʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʯʘʩʫ ʧʨʦʾʟʜʫ ʜʠʩʪʘʥʮʽʾ, ʨʽʚʥʽʡ ʡʦʛʦ ʜʦ-

ʚʞʠʥʽ, ʱʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʠʭ ʧʽʜʭʦʜʽʚ, ʜʦʟʚʦʣʷʻ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʨʘʭʫʚʘʪʠ ʚ 

ʟʥʘʯʝʥʥʽ ʰʚʠʜʢʦʩʪʽ ʯʘʩ ʧʨʦʩʪʦʶ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʥʘ ʧʝʨʝʭʨʝʩʪʽ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʣʷʛʘʻ ʚ ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʠʢʠ 
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ʧʨʦʚʝʜʝʥʥʷ ʟʘʤʽʨʽʚ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʧʝʨʝʜ ʩʪʦʧ-ʣʽʥʽʻʶ ʤʽʩʴʢʦ-

ʛʦ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʧʝʨʝʭʨʝʩʪʷ, ʧʽʜʭʦʜʫ ʜʦ ʨʦʟʧʦʜʽʣʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʫ ʤʽʩʴʢʠʭ 

ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʽʭ ʤʝʨʝʞʘʭ ʥʘ ʦʩʥʦʚʽ ʟʘʪʨʠʤʦʢ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʧʝʨʝʭʨʝʩ-

ʪʷʭ, ʘ ʪʘʢʦʞ ʤʝʪʦʜʠʢʠ ʚʠʟʥʘʯʝʥʥʷ ʰʫʤʫ ʧʨʠʩʢʦʨʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʧʨʠ ʾʭ 

ʨʦʟôʾ ʟʜʽ ʥʘ ʩʠʛʥʘʣ ʩʚʽʪʣʦʬʦʨʘ, ʱʦ ʜʦʟʚʦʣʷ̒ ʨʫʭ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʨʘʮʽʦʥʘʣʴʥʠʭ ʮʠʢʣʽʚ 

ʩʚʽʪʣʦʬʦʨʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʚ ʨʘʡʦʥʽ ʃʦʥʛʙô̒ʥ (Long Bi°n) ʤ. ʍʘʥʦʡ (ɺô̒ ʪʥʘʤ) ʽ ʧʨʠ 

ʥʘʚʯʘʥʥʽ ʩʪʫʜʝʥʪʽʚ ʬʘʢʫʣʴʪʝʪʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ ʍʅɸɼʋ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ. ɺʩʽ ʧʦʣʦʞʝʥʥʷ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ 

ʨʦʙʦʪʠ, ʷʢʽ ʚʠʥʦʩʷʪʴʩʷ ʥʘ ʟʘʭʠʩʪ, ʦʪʨʠʤʘʥʽ ʘʚʪʦʨʦʤ ʩʘʤʦʩʪʽʡʥʦ ʪʘ ʥʘʚʝʜʝʥʽ ʫ ʨʦʙʦ-

ʪʘʭ [1-12]. ʋ ʥʘʫʢʦʚʠʭ ʧʨʘʮʷʭ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ, ʦʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ 

ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ: ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʽʩʥʫʶʯʠʡ ʩʪʘʥ ʧʠʪʘʥʥʷ ʤʦʜʝʣʶ-

ʚʘʥʥʷ ʨʦʟʧʦʜʽʣʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ [1] ʪʘ ʚʠʚʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪ-

ʥʠʭ ʟʘʩʦʙʽʚ ʫ ʩʢʣʘʜʥʠʭ ʤʽʩʴʢʠʭ ʫʤʦʚʘʭ [2, 4, 12]; ʨʦʟʨʦʙʣʝʥʦ ʪʝʦʨʝʪʠʯʥʦ ʦʩʥʦʚʠ 

ʟʤʽʥʠ ʟʥʘʯʝʥʴ ʐʈ ʧʨʠ ʟʤʽʥʽ ʚʽʣʴʥʠʭ ʫʤʦʚ ʨʫʭʫ ʥʘ ʫʩʢʣʘʜʥʝʥʽ ʟ ʪʦʯʢʠ ʟʦʨʫ ʰʚʠʜʢʦ-

ʩʪʽ ʤʽʩʴʢʽ [4]; ʟʨʦʙʣʝʥʠʡ ʘʥʘʣʽʟ ʚʠʙʽʨʢʦʚʠʭ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʴ [11], ʚʠʟʥʘʯʝʥʦ 

ʚʧʣʠʚ ʰʠʨʠʥʠ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʥʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʪʘ ʚʩʪʘʥʦʚʣʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʾʾ 

ʟʤʽʥʠ [4]; ʨʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ ʟʘʤʽʨʽʚ ʐʈ ʘʚʪʦʤʦʙʽʣʽʚ ʧʝʨʝʜ ʩʪʦʧ-ʣʽʥʽʻʶ ʨʝʛʫʣʴʦ-

ʚʘʥʦʛʦ ʧʝʨʝʭʨʝʩʪʷ ʽ ʚʩʪʘʥʦʚʣʝʥʠʡ ʟʘʢʦʥ ʨʦʟʧʦʜʽʣʫ ʦʪʨʠʤʘʥʠʭ ʟʘ ʾʾ ʜʦʧʦʤʦʛʦʶ ʟʥʘ-

ʯʝʥʴ ʰʚʠʜʢʦʩʪʝʡ [2, 7, 8]; ʟʨʦʙʣʝʥʠʡ ʘʥʘʣʽʟ ʤʦʞʣʠʚʦʩʪʝʡ ʩʫʯʘʩʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʊʇ ʪʘ ʨʦʟʨʦʙʣʝʥʠʡ ʥʦʚʠʡ ʧʽʜʭʽʜ ʜʦ ʾʭ ʨʦʟʧʦʜʽʣʫ ʥʘ 

ʦʩʥʦʚʽ ʟʘʪʨʠʤʦʢ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʧʝʨʝʭʨʝʩʪʷʭ [3, 6]; ʦʪʨʠʤʘʥʘ ʨʝʛʨʝʩʽʡʥʘ 

ʤʦʜʝʣʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʧʘʨʘʤʝʪʨʠ ʨʦʟʧʦʜʽʣʫ ʐʈ ʃɸ ʚ ʤʽʩʪʘʭ ʥʘ ʦʩʥʦʚʽ ʩʝʨʝ-

ʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ [9, 12]; ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜʠʢʫ ʦʮʽʥʢʠ ʰʫʤʫ ʧʨʠʩʢʦʨʝʥʥʷ 

ʪʘ ʤʝʪʦʜʠʢʫ ʨʦʟʨʘʭʫʥʢʫ ʦʙʩʷʛʽʚ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʣʝʛʢʦʚʠʤʠ ʘʚʪʦʤʦʙʽ-

ʣʷʤʠ ʚ ʤʽʩʪʘʭ ʟʘʣʝʞʥʦ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʃɸ [5], ʘ ʪʘʢʦʞ ʧʨʘʢʪʠʯʥʽ ʨʝʢʦʤʝʥ-

ʜʘʮʽʾ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʚ ʨʘʡʦʥʽ ʃʦʥʛ-

ʙô̒ ʥ ʤʽʩʪʘ ʍʘʥʦʡ [10]. 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʾ. ʄʘʪʝʨʽʘʣʠ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ 

ʨʦʙʦʪʠ ʜʦʧʦʚʽʜʘʣʠʩʷ, ʦʙʛʦʚʦʨʶʚʘʣʠʩʷ ʪʘ ʙʫʣʠ ʩʭʚʘʣʝʥʽ ʥʘ: 
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- ʚʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ çɯʥʥʦʚʘʮʽʡʥʽ ʪʝʭ-

ʥʦʣʦʛʽʾ ʨʦʟʚʠʪʢʫ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʩʠʩʪʝʤè (ʅʋɺɻʇ, ʤ. ʈʽʚʥʝ, 2019 ʨ.); 

- VIII ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ çʇʨʦʙʣʝʤʠ ʪʘ 

ʧʝʨʩʧʝʢʪʠʚʠ ʨʦʟʚʠʪʢʫ ʘʚʪʦʤʦʙʽʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫè (ɺʅʊʋ, ʤ. ɺʽʥʥʠʮʷ, 2020 ʨ.); 

- Iɯ ʚʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ çɯʥʥʦʚʘʮʽʡʥʽ ʪʝ-

ʭʥʦʣʦʛʽʾ ʨʦʟʚʠʪʢʫ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ ʝʬʝʢʪʠʚʥʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʩʠʩʪʝʤè (ʅʋɺɻʇ, ʤ. ʈʽʚʥʝ, 2020 ʨ.); 

- VII ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʉʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ ʨʦʟʚʠ-

ʪʢʫ ʤʘʰʠʥʦʙʫʜʫʚʘʥʥʷ ʪʘ ʪʨʘʥʩʧʦʨʪʫè (ʂʅʋ ʽʤ. ʄ. ʆʩʪʨʦʛʨʘʜʩʴʢʦʛʦ, ʤ. ʂʨʝʤʝʥʯʫʢ, 

2020 ʨ.); 

- III ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ çʅʘʧʨʷʤʠ ʨʦʟ-

ʚʠʪʢʫ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʩʠʩʪʝʤ ʪʘ ʣʦʛʽʩʪʠʢʠ ʚ ɸʇʂè (ʍʅʊʋʉɻ ʽʤ. ʇ. ɺʘʩʠʣʝʥʢʘ, 

ʤ. ʍʘʨʢʽʚ, 2021 ʨ.); 

- XXVII ʤʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çEKO VARNAè (ʊʝʭ-

ʥʽʯʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ï ɺʘʨʥʘ, ʤ. ɺʘʨʥʘ, 2021). 

ʇʫʙʣʽʢʘʮʽʾ. ɿʘ ʤʘʪʝʨʽʘʣʘʤʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʧʫʙʣʽʢʦʚʘʥʦ 12 ʥʘʫʢʦʚʠʭ 

ʧʨʘʮʴ, ʟ ʷʢʠʭ 4 ʩʪʘʪʪʽ ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ, 1 ʩʪʘʪʪʷ ʫ ʧʝʨʽʦʜʠʯ-

ʥʦʤʫ ʚʠʜʘʥʥʽ ʜʝʨʞʘʚʠ, ʱʦ ʚʭʦʜʠʪʴ ʜʦ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ, 5 ʪʝʟ ʫ ʟʙʽʨʥʠʢʘʭ ʤʘ-

ʪʝʨʽʘʣʽʚ ʚʽʪʯʠʟʥʷʥʠʭ ʪʘ ʤʽʞʥʘʨʦʜʥʠʭ ʢʦʥʬʝʨʝʥʮʽʡ, 1 ʩʚʽʜʦʮʪʚʦ ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ ʘʚ-

ʪʦʨʩʴʢʦʛʦ ʧʨʘʚʘ ʥʘ ʪʚʽʨ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, 1 ʩʪʘʪʪʷ ʫ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦ-

ʤʫ ʚʠʜʘʥʥʽ ʋʢʨʘʾʥʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʧʨʦʬʽʣʶ ʜʠʩʝʨʪʘʮʽʾ. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ ʚʩʪʫʧʫ, ʯʦʪʠʨʴʦʭ 

ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʪʘ ʜʦʜʘʪʢʽʚ. ʆʙʩʷʛ ʦʩʥʦʚʥʦʛʦ ʪʝʢ-

ʩʪʫ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʩʪʘʥʦʚʠʪʴ 140 ʩʪʦʨʽʥʦʢ, 34 ʨʠʩʫʥʢʠ ʪʘ 24 ʪʘʙʣʠʮʽ, 6 ʜʦʜʘ-

ʪʢʽʚ ʥʘ 37 ʩʪʦʨʽʥʢʘʭ, ʩʧʠʩʦʢ ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʚʢʣʶʯʘʻ 126 ʥʘʡʤʝʥʫʚʘʥʴ, ʨʦʟ-

ʤʽʱʝʥʠʭ ʥʘ 12 ʩʪʦʨʽʥʢʘʭ. 
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ʈʆɿɼɯʃ 1 

ʉʋʏɸʉʅʀʁ ʉʊɸʅ ɼʆʉʃɯɼɾɽʅʔ ʍɸʈɸʂʊɽʈʀʉʊʀʂ 

ʊʈɸʅʉʇʆʈʊʅʀʍ ʇʆʊʆʂɯɺ ʋ ʄɯʉʊɸʍ 

ɿʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʤ ʧʽʜʭʦʜʦʤ ʜʦ ʫʭʚʘʣʝʥʥʷ ʨʽʰʝʥʴ ʚ ʪʨʘʥʩʧʦʨʪʥʽʡ ʩʬʝʨʽ ʥʠʥʽ 

ʩʪʘʣʦ ʪʨʘʥʩʧʦʨʪʥʝ ʤʦʜʝʣʶʚʘʥʥʷ, ʷʢʝ ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʧʝʮʽʘʣʴʥʦʛʦ ʧʨʦ-

ʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʽ ʜʦʟʚʦʣʷʻ ʦʮʽʥʠʪʠ ʥʘʩʣʽʜʢʠ ʨʝʘʣʽʟʘʮʽʾ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʘʨʽ-

ʘʥʪʽʚ ʨʦʟʚʠʪʢʫ ʤʽʩʴʢʠʭ ʩʠʩʪʝʤ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ. ʊʘʢʽ ʧʨʦʛʨʘʤʠ ʤʘʶʪʴ 

ʚʝʣʠʢʠʡ ʬʫʥʢʮʽʦʥʘʣ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʩʪʚʦʨʶʚʘʪʠ ʤʦʜʝʣʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʧʠʪʫ, ʪʨʘ-

ʥʩʧʦʨʪʥʦʾ ʧʨʦʧʦʟʠʮʽʾ ʽ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʥʠʤʠ. 

ɺʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ ʬʫʥʢʮʽʾ, ʱʦ ʦʧʠʩʫʶʪʴ 

ʟʚô̫ ʟʢʠ ʤʽʞ ʝʣʝʤʝʥʪʘʤʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ, ʤʦʞʫʪʴ ʟʥʘʯʥʦ ʚʽʜʨʽʟʥʷʪʠʩʷ ʤʽʞ ʩʦ-

ʙʦʶ ʟ ʪʦʯʢʠ ʟʦʨʫ ʨʝʟʫʣʴʪʘʪʽʚ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ. ʊʘʢʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʚʠʤʘʛʘʻ ʛʣʠʙʦ-

ʢʦʛʦ ʘʥʘʣʽʟʫ ʤʦʞʣʠʚʦʩʪʝʡ ʨʽʟʥʠʭ ʤʝʪʦʜʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʟ ʤʝʪʦʶ ʦʙˇʨʫʥʪʦʚʘʥʦʛʦ 

ʚʠʙʦʨʫ ʥʘʡʙʽʣʴʰ ʨʝʘʣʽʩʪʠʯʥʠʭ ʟ ʥʠʭ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʜʦʩʣʽʜʞʝʥʴ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ 

ʚʧʣʠʚʫ ʨʝʛʫʣʴʦʚʘʥʠʭ ʧʝʨʝʭʨʝʩʪʴ (ʈʇ) ʥʘ ʩʝʨʝʜʥʶ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦ-

ʙʽʣʽʚ ʫ ʤʽʩʪʘʭ. 

1.1 ɯʩʥʫʶʯʽ ʤʝʪʦʜʠ ʤʦʜʝʣʶʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʥʘ ʤʽʩʴʢʠʭ ʜʦʨʦʛʘʭ 

ʈʦʟʧʦʜʽʣ ʊʇ ʻ ʦʩʪʘʥʥʽʤ ʝʪʘʧʦʤ ʚ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽʡ ʢʣʘʩʠʯʥʽʡ ʯʦʪʠʨʴʦʭʝʪʘʧ-

ʥʽʡ ʪʨʘʥʩʧʦʨʪʥʽʡ ʤʦʜʝʣʽ, ʧʦʢʣʠʢʘʥʽʡ ʦʧʠʩʘʪʠ ʧʦʧʠʪ ʥʘ ʧʦʩʣʫʛʠ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʜʦʩ-

ʣʽʜʞʫʚʘʥʠʭ ʪʝʨʠʪʦʨʽʷʭ [13, 14]. ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʦʟʧʦʜʽʣʫ ʨʦʟʨʦʙʥʠʢ ʤʦʜʝʣʽ ʦʪʨʠʤʫʻ 

ʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʊʇ ʥʘ ʝʣʝʤʝʥʪʘʭ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫ-

ʶʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ ʪʦʯʥʦʩʪʽ ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʤʦʜʝʣʽ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ 

ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʯʘʩʪʦ ʚʠʥʠʢʘʶʪʴ ʧʨʦʙʣʝʤʠ, ʟʫʤʦʚʣʝʥʽ ʥʝʜʦʩʪʘʪʥʴʦʶ 

ʪʦʯʥʽʩʪʶ ʤʦʜʝʣʽ ʪʘ ʧʦʪʨʝʙʦʶ ʾʾ ʢʘʣʽʙʨʫʚʘʥʥʷ. 
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ʇʨʠʯʠʥʠ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʨʦʟʙʽʞʥʦʩʪʽ ʬʘʢʪʠʯʥʠʭ ʽ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʽʥʪʝʥʩʠʚ-

ʥʦʩʪʝʡ ʊʇ, ʽʩʥʫʶʪʴ ʥʘ ʫʩʽʭ ʝʪʘʧʘʭ ʤʦʜʝʣʶʚʘʥʥʷ, ʧʦʯʠʥʘʶʯʠ ʟʽ ʟʙʦʨʫ ʚʠʭʽʜʥʠʭ ʜʘ-

ʥʠʭ, ʽ ʦʙʫʤʦʚʣʝʥʽ ʚʠʧʘʜʢʦʚʦʶ ʧʨʠʨʦʜʦʶ ʩʘʤʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʫ ʽ ʚʝʣʠʯʠʥ, 

ʱʦ ʡʦʛʦ ʚʠʟʥʘʯʘʶʪʴ. ʇʨʦʪʝ ʝʪʘʧ ʨʦʟʧʦʜʽʣʫ ʧʦʪʦʢʽʚ ʻ ʥʘʡʙʽʣʴʰ ʢʝʨʦʚʘʥʠʤ ʟ ʪʦʯʢʠ 

ʟʦʨʫ ʤʦʞʣʠʚʦʩʪʽ ʚʧʣʠʚʫ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ, ʽ ʤʝʪʦʜʠʢʠ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ 

ʚʠʤʘʛʘʶʪʴ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ. ʋ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʾʭ ʤʦʞʥʘ ʨʦʟʜʽʣʠʪʠ ʥʘ ʜʚʽ ʫʢʨʫ-

ʧʥʝʥʽ ʛʨʫʧʠ: 

- ʤʝʪʦʜʠʢʠ, ʱʦ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʝʡ ʨʦʟʧʦʜʽʣʫ ʊʇ ʚ ʮʽʣʦʤʫ 

ʧʦ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʽʭ ʤʝʨʝʞʘʭ; 

- ʤʝʪʦʜʠʢʠ, ʱʦ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʝʡ ʨʦʟʧʦʜʽʣʫ ʊʇ ʽ ʦʧʠʩʫ 

ʧʦʚʝʜʽʥʢʠ (ʜʠʥʘʤʽʢʠ) ʊʇ ʥʘ ʦʢʨʝʤʠʭ ʤʘʛʽʩʪʨʘʣʷʭ ʘʙʦ ʧʝʨʝʭʨʝʩʪʷʭ [15, 16]. 

ʅʘʡʙʽʣʴʰ ʚʽʜʦʤʦʶ ʤʝʪʦʜʠʢʦʶ ʟ ʧʝʨʰʦʾ ʛʨʫʧʠ ʻ ʨʽʚʥʦʚʘʞʥʠʡ ʨʦʟʧʦʜʽʣ ʊʇ, 

ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʧʨʠʥʮʠʧʘʭ ɺʘʨʜʨʦʧʘ, ʜʣʷ ʷʢʦʛʦ ʟʘʚʜʘʥʥʷ ʨʦʟʧʦʜʽʣʫ ʢʦʨʝʩʧʦʥʜʝʥʮʽʡ 

ʧʦ ʰʣʷʭʘʭ ʧʨʷʤʫʚʘʥʥʷ ʫʟʘʛʘʣʴʥʝʥʦ ʟʘʧʠʩʫʻʪʴʩʷ ʫ ʚʠʛʣʜ̫ ̔

 

 À À À( ) min ( ) ( )
h

o h
o J

G Gi
Í

k = k =z k, (1.1) 

 

ʜʝ À( )Gik  ï ʚʠʪʨʘʪʠ ʫʯʘʩʥʠʢʽʚ ʨʫʭʫ ʧʨʠ ʧʨʷʤʫʚʘʥʥʽ ʧʦ ʜʦʨʦʟʽ i ʧʨʠ ʟʘʚʘʥʪʘ-

ʞʝʥʥʽ ɺɼʄ, ʢʦʪʨʝ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʝʢʪʦʨʦʤ Àk; 

o  ï ʥʘʙʽʨ ʰʣʷʭʽʚ ʟ ʫʩʽʭ ʜʦʩʪʫʧʥʠʭ hJ  ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʢʦʨʝʩʧʦʥʜʝʥʮʽʾ h ; 

À( )hz k ï ʤʽʥʽʤʘʣʴʥʽ ʚʠʪʨʘʪʠ ʫʯʘʩʥʠʢʽʚ ʨʫʭʫ ʧʦ ʰʣʷʭʘʭ, ʥʘʷʚʥʠʭ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʢʦʨʝʩʧʦʥʜʝʥʮʽʾ h HÍ  ( H  ï ʥʘʙʽʨ ʢʦʨʝʩʧʦʥʜʝʥʮʽʡ, ʱʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ), ʧʨʠ ʟʘʚʘʥ-

ʪʘʞʝʥʥʽ ɺɼʄ, ɦ ʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʝʢʪʦʨʦʤ Àk. 

ʇʨʠ ʮʴʦʤʫ ʚʝʣʠʯʠʥʠ ʧʦʪʦʢʽʚ Àk, ʱʦ ʟʘʜʦʚʦʣʴʥʷʶʪʴ ʫʤʦʚʽ (1.1) ʚʽʜʰʫʢʫʶʪʴʩʷ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʽʰʝʥʥʷ ʚʘʨʽʘʮʽʡʥʦʾ ʥʝʨʽʚʥʦʩʪʽ ʟʘ ʫʤʦʚʠ, ʱʦ ʜʣʷ ʢʦʞʥʦʾ ʧʘʨʠ çʚʽʜʧ-

ʨʘʚʣʝʥʥʷ ï ʧʨʠʙʫʪʪʷè h  ʟʘʜʘʥʽ ʡ ʟʘʬʽʢʩʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʢʦʨʝʩʧʦʥʜʝʥʮʽʡ: 

 

 À À( ) ( ) 0,G k Ö k-k ² "kÍK, (1.2) 

 



24 

ʜʝ k ï ʚʝʢʪʦʨ ʬʘʢʪʠʯʥʠʭ ʟʥʘʯʝʥʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʥʘ-

ʚʘʥʪʘʞʝʥʥʷ ʥʘ ɺɼʄ; 

K ï ʚʝʢʪʦʨ ʫʩʽʭ ʤʦʞʣʠʚʠʭ ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʥʘ 

ɺɼʄ, Àk ÍK [15, 16]. 

ʄʝʥʰ ʧʦʰʠʨʝʥʦʶ ʤʦʜʝʣʣʶ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʮʽʡ ʛʨʫʧʽ ʧʽʜʭʦʜʽʚ ʜʦ ʨʦʟʧʦ-

ʜʽʣʫ ʊʇ, ʻ ʤʦʜʝʣʴ ʦʧʪʠʤʘʣʴʥʠʭ ʩʪʨʘʪʝʛʽʡ [15]. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʜʨʫʛʦʾ ʛʨʫʧʠ ʤʝʪʦʜʠʢ ï ʪʠʭ, ʢʦʪʨʽ ʧʝʨʝʜʙʘʯʘʶʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʤʦʜʝʣʝʡ, ʱʦ ʦʧʠʩʫʶʪʴ ʜʠʥʘʤʽʢʫ ʊʇ ï ʪʦ ʚ ʾʾ ʤʝʞʘʭ ʚʽʜʦʤʠʤʠ ʻ ʪʘʢʽ ʤʦʜʝʣʽ, ʷʢ: LW-

ʤʦʜʝʣʴ (Lighthill -Whitman model), KK-ʤʦʜʝʣʴ (Kerner-Konhauser model), ʤʦʜʝʣʴ 

ʇʨʠʛʦʞʠʥʘ, GKT-ʤʦʜʝʣʴ (Gaz-Kinetic Traffic model), ʤʦʜʝʣʽ ʩʣʽʜʫʚʘʥʥʷ ʟʘ ʣʜ̔ʝʨʦʤ 

(follow-the-leader models), ʤʦʜʝʣʽ ʦʧʪʠʤʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ (ʥʘʧʨʠʢʣʘʜ, ʤʦʜʝʣʴ ʅʴʶ-

ʝʣʣʘ), ʤʦʜʝʣʴ ʊʨʘʡʙʝʨʘ (ʤʦʜʝʣʴ ʨʦʟʫʤʥʦʛʦ ʚʦʜʽʷ, Intelligent Driver Model ï IDM), 

ʤʦʜʝʣʽ ʢʣʽʪʠʥʥʠʭ ʘʚʪʦʤʘʪʽʚ (ʥʘʧʨʠʢʣʘʜ, ʤʦʜʝʣʴ ʅʘʛʝʣʷ-ʐʨʝʢʝʥʙʝʨʛʘ) [15], ʤʦʜʝʣʴ 

ʊʘʥʘʢʘ, ʤʦʜʝʣʴ ʋʟ̔ʝʤʘ, ʤʦʜʝʣʴ ʇʝʡʥʘ ʽ ʤʦʜʝʣʽ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʚ ʨʘʤʢʘʭ ʪʝʦʨʽʾ 

ʪʨʴʦʭ ʬʘʟ ʂʝʨʥʝʨʘ [16, 17]. 

ʋ ʨʦʙʦʪʽ [18] ʦʧʠʩʫʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʨʦʟʛʣʷʜʫʚʘʥʦʛʦ ʟʘʚʜʘʥʥʷ, ʨʦʟʨʦʙʣʝʥʝ ʘʤʝʨʠʢʘʥʩʴʢʠʤʠ ʚʯʝʥʠʤʠ. ʋ ʜʠʩʝʨʪʘʮʽʾ [18] 

ʘʚʪʦʨʦʤ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʣʘʩʥʠʡ ʤʝʪʦʜ ʨʦʟʧʦʜʽʣʫ ʊʇ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʽʤʽʪʘʮʽʾ ʧʦʚʝʜʽ-

ʥʢʠ ʚʦʜʽʾʚ. ɺʝʣʠʢʠʡ ʦʛʣʷʜ [19] ʦʧʠʩʫʻ ʙʽʣʴʰʽʩʪʴ ʚʽʜʦʤʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʨʦʟʧʦʜʽʣʫ ʊʇ, 

ʱʦ ʥʠʥʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ. ʇʨʠ ʮʴʦʤʫ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʧʽʜʭʦʜʽʚ ʚ 

ʟʛʘʜʘʥʠʭ ʨʦʙʦʪʘʭ, ʨʦʟʨʘʭʫʥʢʦʚʦʶ ʦʩʥʦʚʦʶ ʦʧʠʩʘʥʠʭ ʚ ʥʠʭ ʧʨʦʮʝʜʫʨ ʟʘʚʞʜʠ ʻ ʧʨʦ-

ʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ (ʇʉ) ʜʽʣʷʥʦʢ ɺɼʄ. 

ɹʽʣʴʰʽʩʪʴ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʠʢ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʪʫ 

ʩʘʤʫ ʽʥʬʦʨʤʘʮʽʡʥʫ ʦʩʥʦʚʫ ï ʇʉ ʜʽʣʷʥʦʢ ɺɼʄ. ɺʽʜʨʽʟʥʷʶʪʴʩʷ ʣʠʰʝ ʩʪʨʘʪʝʛʽʾ ʨʦʟ-

ʧʦʜʽʣʫ ʊʇ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʥʠʭ [18-20]. 

ʊʘʢʘ ʧʦʩʪʘʥʦʚʢʘ ʟʘʚʜʘʥʥʷ ʻ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʦʶ, ʥʝ ʚʠʢʣʠʢʘʻ ʩʫʤʥʽʚʽʚ ʫ ʪʨʘʥ-

ʩʧʦʨʪʥʠʭ ʽʥʞʝʥʝʨʽʚ ʽ ʚ ʦʩʪʘʥʥʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ, ʟʦʢʨʝʤʘ ʚ ʨʦʙʦʪʽ [21], ʾʾ ʟʥʘʯʫʱʽʩʪʴ ʽ 

ʧʨʽʦʨʠʪʝʪʥʽʩʪʴ ʥʘʚʽʪʴ ʧʦʩʠʣʶʻʪʴʩʷ. ʊʘʢ, ʫ ʚʢʘʟʘʥʽʡ ʨʦʙʦʪʽ ʚʠʜʽʣʷʶʪʴʩʷ ʜʚʘ ʥʝʜʦʣʽʢʠ 

ʤʝʪʦʜʠʢʠ ʨʽʚʥʦʚʘʞʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʧʦʪʦʢʽʚ ʥʘ ʦʩʥʦʚʽ ʧʨʠʥʮʠʧʫ ɺʘʨʜʨʦʧʘ, ʦʙʫʤʦʚ-

ʣʝʥʠʭ ʽʥʪʝʛʨʘʮʽʻʶ ʦʢʨʝʤʠʭ ʜʽʣʷʥʦʢ ɺɼʄ ʚ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʰʣʷʭʠ, ʽ ʧʨʦʧʦʥʫʻʪʴʩʷ 
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ʦʪʨʠʤʫʚʘʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʤʘʨʰʨʫʪʽʚ, ʨ̌ʫʥʪʫʶʯʠʩʴ ʥʘ ʯʘʩʽ ʧʨʦʾʟ-

ʜʫ ʢʦʞʥʦʾ ʜʽʣʷʥʢʠ. 

ʏʘʩ ʧʨʦʾʟʜʫ ʜʽʣʷʥʦʢ ɺɼʄ ʚ ʫʩʽʭ ʟʛʘʜʘʥʠʭ ʨʦʙʦʪʘʭ ʚʠʟʥʘʯʘʻʪʴʩʷ ʟʘʣʝʞʥʦ ʚʽʜ 

ʤʽʨʠ ʾʭ ʟʘʚʘʥʪʘʞʝʥʥʷ, ʪʦʙʪʦ ʙʣʠʟʴʢʦʩʪʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʊʇ ʥʘ ʜʽʣʷʥʮʽ ʜʦ ʡʦʛʦ ʇʉ. 

ʇʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʫʞʝ ʨʽʟʥʽ ʤʦʜʝʣʽ, ʘʣʝ ʚʽʜʥʦʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʊʇ 

ʥʘ ʜʽʣʷʥʮʽ ʜʦ ʡʦʛʦ ʇʉ ʩʢʨʽʟʴ ʻ ʥʦʩʽʻʤ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʯʘʩʫ ʧʨʦʾʟʜʫ ʜʽʣʷ-

ʥʢʠ. ɻʦʣʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʻ ʥʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʦʙʨ̌ʫʥʪʫʚʘʥʥʷ ʟʥʘ-

ʯʝʥʴ ʇʉ ʦʜʥʽʻʾ ʩʤʫʛʠ ʨʫʭʠ, ʟ ʷʢʠʭ ʬʦʨʤʫʻʪʴʩʷ ʇʉ ʫʩʽʻʾ ʜʽʣʷʥʢʠ. 

ʋ ʦʜʥʦʤʫ ʟ ʥʘʡʙʽʣʴʰ ʚʽʜʦʤʠʭ ʤʝʪʦʜʠʯʥʠʭ ʜʦʢʫʤʝʥʪʽʚ ʧʦ ʫʧʨʘʚʣʽʥʥʶ ʊʇ ï 

Highway Capacity Manual (HCM) 2000 [22] ï ʧʨʠʚʦʜʠʪʴʩʷ ʪʘʢʝ ʚʠʟʥʘʯʝʥʥʷ: çʇʨʦʧʫ-

ʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʜʽʣʷʥʢʠ ï ʮʝ ʧʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʥʘʡʙʽʣʴʰ ʦʙʤʝʞʝʥʦʾ ʪʦʯ-

ʢʠ ʥʘ ʥʽʡè. ɯ ʪʫʪ ʞʝ ʨʦʙʠʪʴʩʷ ʮʽʣʢʦʤ ʨʝʟʦʥʥʝ ʪʚʝʨʜʞʝʥʥʷ, ʱʦ ʷʢʱʦ ʥʘ ʜʽʣʷʥʮʽ ʤʝ-

ʨʝʞʽ ʟʥʘʭʦʜʷʪʴʩʷ ʨʝʛʫʣʴʦʚʘʥʽ ʧʝʨʝʭʨʝʩʪʷ ʘʙʦ ʚʦʥʘ ʥʠʤʠ ʟʘʢʽʥʯʫʻʪʴʩʷ, ʪʦ ʇʉ ʜʽʣʷʥ-

ʢʠ ʟʘʟʚʠʯʘʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʈʇ ʟ ʥʘʡʤʝʥʰʦʶ ʇʉ ʧʦ ʥʘʧʨʷʤʫ ʮʽʻʾ ʜʽʣʷʥʢʠ. ɼʘʣʽ, ʚ ʤʝ-

ʪʦʜʠʮʽ ʦʮʽʥʢʠ ʨʽʚʥʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ (Level of Service ï LoS) ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʪʨʘʥʩ-

ʧʦʨʪʫ (ɯʊ), ʱʦ ʟʚʦʜʠʪʴʩʷ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʐʈ ʧʦ ʜʽʣʷʥʮʽ, ʨʦʙʠʪʴʩʷ ʥʘʛʦʣʦʩ 

ʥʘ ʦʩʦʙʣʠʚʦʤʫ ʚʧʣʠʚʽ ʈʇ, ʾʭ ʢʽʣʴʢʦʩʪʽ ʽ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʥʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʊʇ ʧʦ 

ʜʽʣʷʥʮʽ. ʇʦʨʷʜʦʢ ʨʦʟʨʘʭʫʥʢʫ ʐʈ ʥʘ ʜʽʣʷʥʮʽ ʧʨʠʧʫʩʢʘʻ ʦʮʽʥʢʫ ʯʘʩʫ ʡʦʛʦ ʚʽʣʴʥʦʛʦ 

ʧʦʜʦʣʘʥʥʷ ʽ ʯʘʩʫ ʟʘʪʨʠʤʢʠ ʘʚʪʦʤʦʙʽʣʽʚ ʥʘ ʈʇ [22]. ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʜʦʢʫʤʝʥʪʠ, 

ʧʦʜʽʙʥʽ HCM 2000 [22-24], ʨʦʟʨʦʙʣʝʥʽ ʫ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ, ʽ ʮʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʝ-

ʨʜʞʫʚʘʪʠ, ʱʦ ʚʦʥʠ ʻ ʦʩʥʦʚʦʧʦʣʦʞʥʠʤʠ ʫ ʩʚʦʾʡ ʩʬʝʨʽ. 

ʆʧʠʩʘʥʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʘ ʤʽʩʴʢʠʭ ʚʫʣʠʮʷʭ 

ʦʭʦʧʣʶʻ ʧʨʘʢʪʠʯʥʦ ʫʩʽ ʾʭ ʦʩʥʦʚʥʽ ʪʠʧʠ. ɺʽʥ ʥʽʷʢ ʥʝ ʚʨʘʭʦʚʫʻ ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞ-

ʥʦʩʪʽ ʩʤʫʛʠ ʨʫʭʫ, ʘ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʈʇ, ʷʢʽ ʥʘ ʥʠʭ ʟʥʘʭʦʜʷʪʴʩʷ. ʊʘ-

ʢʦʞ ʚ ʥʴʦʤʫ ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ ʨʽʚʥʘ ʢʽʣʴʢʽʩʪʴ ʩʤʫʛ ʥʘ ʜʽʣʷʥʢʘʭ ʤʝʨʝʞʽ ʽ ʥʘ ʧʝʨʝʭʨʝʩ-

ʪʷʭ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʝʘʣʴʥʠʤ ʫʤʦʚʘʤ ʥʘ ʧʝʨʝʚʘʞʥʽʡ ʙʽʣʴʰʦʩʪʽ ʈʇ ʚ ʤʽʩʪʘʭ. ʅʝʜʦʣʽ-

ʢʦʤ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ ʤʦʞʝ ʚʚʘʞʘʪʠ-

ʩʷ ʭʽʙʘ ʱʦ ʚʽʜʥʦʩʥʘ ʩʢʣʘʜʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʫ ʟʘʪʨʠʤʢʠ ʊʇ ʥʘ ʈʇ ʧʨʠ ʥʝʚʽʜʦʤʦʤʫ ʟʘ-

ʚʘʥʪʘʞʝʥʥʽ ʧʝʨʝʭʨʝʩʪʷ. 

ʇʦʥʷʪʪʷ ʇʉ ʜʽʣʷʥʢʠ ʜʦʨʦʛʠ ʟô̫ ʚʣʷʻʪʴʩʷ ʚ [22] ʪʽʣʴʢʠ ʫ ʨʦʟʜʽʣʽ ʟ ʦʧʠʩʦʤ 
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4-ʩʤʫʛʦʚʠʭ ʰʚʠʜʢʽʩʥʠʭ ʤʘʛʽʩʪʨʘʣʝʡ, ʜʣʷ ʷʢʠʭ ʟʥʘʯʝʥʥʷ ʇʉ ʟʘʜʘʻʪʴʩʷ ʨʽʚʥʠʤ 

1700 ʘʚʪ./ʛʦʜ ʚ ʦʜʥʦʤʫ ʥʘʧʨʷʤʢʫ ʽ 3200 ʘʚʪ./ʛʦʜ ʜʣʷ ʦʙʦʭ ʥʘʧʨʷʤʢʽʚ ʨʫʭʫ. ʇʨʦʪʝ ʥʘ-

ʚʨʷʜ ʯʠ ʮʽ ʟʥʘʯʝʥʥʷ ʤʦʞʫʪʴ ʩʣʫʞʠʪʠ ʭʦʨʦʰʦʶ ʦʩʥʦʚʦʶ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʥʘʯʝʥʴ 

ʇʉ ʦʜʥʽʻʾ ʩʤʫʛʠ ʨʫʭʫ (850 ʘʚʪ./ʛʦʜ) ʘʙʦ ʜʽʣʷʥʢʠ ʚ ʮʽʣʦʤʫ ʜʣʷ ʤʽʩʴʢʠʭ ʫʤʦʚ. ʋ ʪʦʤʫ 

ʞ ʢʝʨʽʚʥʠʮʪʚʽ ʧʨʠʚʦʜʷʪʴʩʷ ʟʘʬʽʢʩʦʚʘʥʽ ʚ ʭʦʜʽ ʥʘʪʫʨʥʠʭ ʦʙʩʪʝʞʝʥʴ ʬʘʢʪʠʯʥʽ ʽʥʪʝʥ-

ʩʠʚʥʦʩʪʽ ʊʇ ʥʘ ʪʘʢʦʤʫ ʞ ʪʠʧʽ ʤʘʛʽʩʪʨʘʣʝʡ, ʱʦ ʧʝʨʝʚʠʱʫʶʪʴ 2600 ʘʚʪ./ʛʦʜ ʥʘ ʦʜʥʫ 

ʩʤʫʛʫ, ʪʦʙʪʦ ʪʘʢʽ, ʢʦʪʨʽ ʙʽʣʴʰ ʥʽʞ ʚ ʪʨʠ ʨʘʟʠ ʧʝʨʝʚʠʱʫʶʪʴ ʟʥʘʯʝʥʥʷ, ʟʘʜʘʥʽ ʷʢ ʇʉ. 

ʊʘʢʝ ʧʝʨʝʚʠʱʝʥʥʷ ʥʽʷʢ ʥʝ ʧʦʚʠʥʥʝ ʚʠʥʠʢʘʪʠ ʚʠʭʦʜʷʯʠ ʟ ʩʘʤʦʛʦ ʧʦʥʷʪʪʷ ʇʉ ʷʢ ʧʘ-

ʨʘʤʝʪʨʘ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʱʦ ʚʠʢʦʥʫʻ ʨʦʣʴ ʦʙʤʝʞʝʥʥʷ ʥʘ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʝ 

ʟʥʘʯʝʥʥʷ ʪʘʢʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʊʇ, ʷʢ ʡʦʛʦ ʽʥʪʝʥʩʠʚʥʽʩʪʴ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʥʝʦʙʭʽʜʥʦ 

ʘʙʦ ʫʪʦʯʥʶʚʘʪʠ ʨʝʢʦʤʝʥʜʦʚʘʥʽ ʟʥʘʯʝʥʥʷ ʇʉ, ʘʙʦ ʫʪʦʯʥʶʚʘʪʠ ʩʘʤʝӢ ʧʦʥʷʪʪʷ, ʚʚʦʜʷ-

ʯʠ ʜʦʜʘʪʢʦʚʽ ʫʤʦʚʠ ʾʾ ʚʠʟʥʘʯʝʥʥʷ. 

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʪʘʢʫ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ, ʙʽʣʴʰʽʩʪʴ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʨʦʟʧʦʜʽʣʫ 

ʊʇ ʚ ʨʦʟʨʘʭʫʥʢʘʭ ʩʧʠʨʘʶʪʴʩʷ ʩʘʤʝ ʥʘ ʇʉ ʩʤʫʛʠ ʨʫʭʫ ʘʙʦ ʧʦʚʦʨʦʪʽʚ, ʘ ʥʝ ʥʘ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʠ ʈʇ. ʎʷ ʦʩʦʙʣʠʚʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʝʪʘʧʫ ʨʦʟʧʦʜʽʣʫ ʊʇ ʧʦ ɺɼʄ ʚʠʢʣʠʢʘʻ 

ʩʫʤʥʽʚʠ ʫ ʩʚʦʾʡ ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ ʽ ʧʨʠ ʮʴʦʤʫ ʩʪʚʦʨʶʻ ʨʝʟʝʨʚʠ ʜʣʷ ʽʩʪʦʪʥʦʛʦ ʧʽʜʚʠ-

ʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʤʦʜʝʣʶʚʘʥʥʷ ʨʫʭʫ ɯʊ ʚ ʤʽʩʪʘʭ. 

ʋ ʢʝʨʽʚʥʠʮʪʚʽ ʜʦ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʦʛʦ ʫ ʩʚʽʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦ 

ʤʦʜʝʣʶʚʘʥʥʶ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞ PTVÈ VISUM [25] ʧʨʷʤʦ ʚʢʘʟʫʻʪʴʩʷ, ʱʦ ʯʘʩ ʚ 

ʜʦʨʦʟʽ ʜʣʷ ɯʊ ʚʠʟʥʘʯʘʻʪʴʩʷ ʩʪʫʧʝʥʝʤ ʥʘʩʠʯʝʥʥʷ ʚʽʜʨʽʟʢʽʚ ʽ ʧʦʚʦʨʦʪʽʚ, ʷʢʠʡ ʟʘʣʝʞʠʪʴ 

ʚʽʜ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʫʭʫ (traffic volume) ʽ ʇʉ ʮʠʭ ʦʙô̒ ʢʪʽʚ ʤʝʨʝʞʽ. ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʮʴʦʛʦ ʯʘʩʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʮʽʣʠʡ ʥʘʙʽʨ ʥʘʧʝʨʝʜ ʚʠʟʥʘʯʝʥʠʭ VD ʬʫʥʢʮʽʡ (Volume- 

Delay Functions), ʱʦ ʟʙʽʣʴʰʫʶʪʴ ʪʘʢ ʟʚʘʥʠʡ ʧʦʯʘʪʢʦʚʠʡ ʯʘʩ ʧʨʦʾʟʜʫ ʦʙô̒ ʢʪʫ ʤʝʨʝʞʽ 

ʧʨʠ ʥʘʙʣʠʞʝʥʥʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʧʦʪʦʢʫ ʜʦ ʇʉ. ʈʽʟʥʠʮʷ ʤʽʞ ʜʽʣʷʥʢʘʤʠ ʽ ʧʦʚʦʨʦʪʘʤʠ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʚ PTVÈ VISUM ʦʩʪʘʥʥʽ ʥʝ ʤʘʶʪʴ ʪʘʢʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʷʢ ʜʦʚ-

ʞʠʥʘ, ʘ ʦʩʢʽʣʴʢʠ ʷʢ ʧʦʯʘʪʢʦʚʠʡ ʯʘʩ ʜʣʷ ʜʽʣʷʥʢʠ ʧʨʠʡʤʘʻʪʴʩʷ ʯʘʩ ʾʾ ʧʨʦʾʟʜʫ ʫ ʚʽʣʴ-

ʥʠʭ ʫʤʦʚʘʭ, ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʯʘʩʫ ʧʨʦʾʟʜʫ ʧʦʚʦʨʦʪʽʚ ʷʢ ʧʦʯʘʪʢʦʚʠʡ ʯʘʩ ʥʝʦʙʭʽʜʥʦ 

ʧʨʠʟʥʘʯʘʪʠ ʷʢʠʡʩʴ çʰʪʨʘʬè (penalty). ʅʽʷʢʠʭ ʚʢʘʟʽʚʦʢ ʥʘ ʤʦʞʣʠʚʫ ʚʝʣʠʯʠʥʫ ʮʴʦʛʦ 

ʰʪʨʘʬʫ ʢʝʨʽʚʥʠʮʪʚʦ ʜʦ PTVÈ VISUM ʥʝ ʜʘʻ [25]. 

ɺ ʧʽʜʩʫʤʢʫ, PTVÈ VISUM ʥʘʜʘʻ ʜʫʞʝ ʚʝʣʠʢʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʽʜʭʦ-
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ʜʽʚ ʜʦ ʨʦʟʨʘʭʫʥʢʫ ʯʘʩʫ ʟʘʪʨʠʤʦʢ, ʨ̌ʫʥʪʫʶʯʠʩʴ ʥʘ ʧʘʨʘʤʝʪʨʘʭ ʷʢ ʜʽʣʷʥʦʢ ɺɼʄ, ʪʘʢ ʽ 

ʨʝʛʫʣʴʦʚʘʥʠʭ ʧʝʨʝʭʨʝʩʪʴ. ʇʨʦʪʝ ʚʽʥ ʥʝ ʜʘʻ ʚʢʘʟʽʚʦʢ ʜʦ ʪʦʛʦ, ʷʢʠʡ ʩʧʦʩʽʙ ʨʦʟʨʘʭʫʥʢʫ 

ʻ ʧʝʨʝʚʘʞʥʠʤ, ʽ ʪʦʤʫ ʦʩʥʦʚʥʠʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʤ ʥʘ ʩʴʦʛʦʜʥʽ ʩʧʦʩʦʙʦʤ ʦʮʽʥʢʠ ʯʘ-

ʩʫ ʧʨʦʾʟʜʫ ʚ ʤʦʜʝʣʷʭ ʤʽʩʴʢʠʭ ɺɼʄ ʻ ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʫ ʧʨʦʾʟʜʫ ʜʽʣʷʥʦʢ ʟʘʣʝʞʥʦ ʚʽʜ 

ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʊʇ ʥʘ ʥʠʭ. ʇʨʠ ʨʦʟʙʽʞʥʦʩʪʷʭ ʤʽʞ ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ ʽʥʪʝʥʩʠʚʥʦʩʪʷʤʠ 

ʊʇ ʪʘ ʾʭ ʨʝʘʣʴʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ, ʤʦʜʝʣʴ ʢʘʣʽʙʨʫʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ 

VD ʬʫʥʢʮʽʡ ʜʣʷ ʜʽʣʷʥʦʢ ɺɼʄ. ʊʘʢʘ ʩʠʪʫʘʮʽʷ ʩʢʣʘʣʘʩʷ, ʤʘʙʫʪʴ, ʯʝʨʝʟ ʙʽʣʴʰʫ ʧʨʦʩ-

ʪʦʪʫ ʧʨʠʩʚʦʻʥʥʷ ʜʽʣʷʥʢʘʤ ʇʉ ʽ ʚʽʜʩʫʪʥʽʩʪʶ ʟʘʛʘʣʴʥʦʟʨʦʟʫʤʽʣʦʛʦ ʤʝʪʦʜʠʯʥʦʛʦ ʟʘ-

ʙʝʟʧʝʯʝʥʥʷ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʯʘʩʫ ʧʦʾʟʜʢʠ ʥʘ ʦʩʥʦʚʽ ʟʘʪʨʠʤʦʢ ʥʘ ʧʝʨʝʭʨʝʩʪʷʭ. 

ʆʙˇʨʫʥʪʦʚʘʥʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʚ ʤʽʩʴʢʠʭ ʫʤʦʚʘʭ ʚʠʢʣʠʢʘʻ ʩʝʨ-

ʡʦʟʥʽ ʩʫʤʥʽʚʠ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʘʢʪʫʘʣʴʥʽʩʪʴ ʟʘʚʜʘʥʥʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ 

ʤʦʜʝʣʶʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʥʘ ʤʽʩʴʢʠʭ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʽʭ ʤʝʨʝʞʘʭ. ɰʭ ʨʦʟ-

ʚʠʪʢʦʤ ʤʦʞʝ ʩʪʘʪʠ ʧʽʜʭʽʜ ʜʦ ʨʦʟʧʦʜʽʣʫ ʊʇ ʥʘ ʦʩʥʦʚʽ ʦʮʽʥʢʠ ʾʭ ʟʘʪʨʠʤʦʢ ʥʘ ʧʝʨʝʭ-

ʨʝʩʪʷʭ. ɺʽʥ ʚʠʤʘʛʘʻ ʨʦʟʨʦʙʢʠ ʦʩʥʦʚ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽ ʫʚʘʞʥʦʛʦ ʚʠʚʯʝʥʥʷ ʡʦʛʦ 

ʤʦʞʣʠʚʦʩʪʝʡ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʩʥʫʶʯʠʤ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʧʦʪʦʢʽʚ ʥʘ 

ʦʩʥʦʚʽ ʇʉ ʜʽʣʷʥʦʢ ɺɼʄ. 

ʇʨʠ ʮʴʦʤʫ ʥʘʷʚʥʽʩʪʴ ʚʽʜʦʤʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʦʮʽʥʢʠ ʨʽʚʥʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʦʧʠ-

ʩʘʥʦʛʦ ʫ ʙʘʛʘʪʴʦʭ ʜʦʢʫʤʝʥʪʘʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʽ ʚ HCM [22], ʷʢʠʡ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʚʠ-

ʟʥʘʯʝʥʥʽ ʟʘʪʨʠʤʦʢ ʥʘ ʧʝʨʝʭʨʝʩʪʷʭ ʽ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʥʘ ʜʽʣʷʥʢʘʭ, ʧʨʠʚʦʜʠʪʴ ʜʦ ʚʠ-

ʩʥʦʚʢʫ ʧʨʦ ʪʝ, ʱʦ ʩʘʤʝ ʮʽ ʜʚʘ ʧʘʨʘʤʝʪʨʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤʠ, ʘ 

ʤʦʞʣʠʚʦ ʥʘʚʽʪʴ ʦʩʥʦʚʥʠʤʠ ʧʨʠ ʫʧʨʘʚʣʽʥʥʽ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʧʦʪʦʢʘʤʠ. ʎʝ ʚʠʤʘʛʘʻ 

ʜʝʪʘʣʴʥʦʛʦ ʨʦʟʛʣʷʜʫ ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʢʦʞʥʦʛʦ ʟ ʥʠʭ. 

1.2 ɸʥʘʣʽʟ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʽ ʚʠʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʷ ʥʘ 

ʝʣʝʤʝʥʪʘʭ ʤʽʩʴʢʦʾ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ 

ʐʚʠʜʢʽʩʪʴ ʊɿ ʻ ʦʙô̒ ʢʪʦʤ ʫʚʘʛʠ ʙʘʛʘʪʴʦʭ ʜʦʩʣʽʜʥʠʢʽʚ ʪʨʘʥʩʧʦʨʪʫ ʽ ʥʘʡʚʘʞʣʠ-

ʚʽʰʠʤ ʧʦʢʘʟʥʠʢʦʤ ʷʢʦʩʪʽ ʦʨʛʘʥʽʟʘʮʽʾ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ (ʆɼʈ), ʱʦ ʚʽʜʙʠʚʘʻ ʷʢ ʢʽʥʮʝ-
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ʚʠʡ ʨʝʟʫʣʴʪʘʪ ʧʝʨʝʩʫʚʘʥʥʷ, ʪʘʢ ʽ ʫʤʦʚʠ ʡʦʛʦ ʟʜʽʡʩʥʝʥʥʷ, ʥʘʧʨʠʢʣʘʜ, ʧʨʦʧʫʩʢʥʫ 

ʩʧʨʦʤʦʞʥʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ. ʇʨʠ ʮʴʦʤʫ ʘʧʨʽʦʨʽ ʦʯʝʚʠʜʥʠʤ ʻ ʪʦʡ 

ʬʘʢʪ, ʱʦ ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʊɿ ʚ ʢʦʥʢʨʝʪʥʦʤʫ ʤʽʩʮʽ ʘʙʦ ʚ ʢʦʥʢʨʝʪʥʠʡ ʤʦ-

ʤʝʥʪ ʯʘʩʫ ʻ ʚʠʧʘʜʢʦʚʠʤ. 

ɺʠʧʘʜʢʦʚʽʩʪʴ ʰʚʠʜʢʦʩʪʽ ʦʙʫʤʦʚʣʝʥʘ ʚʧʣʠʚʦʤ ʥʘ ʥʝʾ ʟʘʥʘʜʪʦ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ 

ʬʘʢʪʦʨʽʚ, ʱʦʙ ʾʭ ʤʦʞʥʘ ʙʫʣʦ ʜʦʩʪʦʚʽʨʥʦ ʧʝʨʝʜʙʘʯʠʪʠ ï ʚʽʜ ʤʘʥʝʨʠ ʚʦʜʽʥʥʷ ʚʦʜʽʷ 

ʊɿ, ʷʢʘ ʩʘʤʘ ʧʦ ʩʦʙʽ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʦʢʨʝʤʠʭ ʩʢʣʘʜʥʦ ʧʨʦʛʥʦʟʦʚʘʥʠʭ ʜʽʡ (ʽ ʧʽʜ ʷʢʦʶ 

ʨʦʟʫʤʽʻʪʴʩʷ ʽʥʜʠʚʽʜʫʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʨʝʘʢʮʽʾ ʚʦʜʽʾʚ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽʩʪʴ ʤʦʞʣʠʚʠʭ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʪʫʘʮʽʡ) ʜʦ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʽ ʧʦʚʝʜʽʥʢʠ ʽʥʰʠʭ ʫʯʘʩʥʠʢʽʚ ʨʫʭʫ. ʇʨʠ 

ʮʴʦʤʫ ʦʩʥʦʚʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ (ɺɺ) ʻ ʟʘʢʦʥ ʾʾ ʨʦʟʧʦʜʽʣʫ ï 

ʟʘʜʘʥʠʡ ʫ ʙʫʜʴ-ʷʢʽʡ ʬʦʨʤʽ ʚʟʘʻʤʦʟʚô̫ ʟʦʢ ʤʽʞ ʟʥʘʯʝʥʥʷʤ ɺɺ ʽ ʡʤʦʚʽʨʥʽʩʪʶ ʡʦʛʦ ʧʦ-

ʷʚʠ ʚ ʩʝʨʽʾ ʚʠʧʨʦʙʫʚʘʥʴ [26]. 

ʆʩʥʦʚʥʽ ʥʘʧʨʘʮʶʚʘʥʥʷ ʟ ʚʠʟʥʘʯʝʥʥʷ ɿʈ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʊɿ ʥʦʩʷʪʴ ʝʢʩʧʝʨʠ-

ʤʝʥʪʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʫʤʦʚ ʜʦʩʠʪʴ ʚʽʣʴʥʦʛʦ ʨʫʭʫ ʥʘ ʤʽʞʤʽʩʴʢʠʭ ʘʚ-

ʪʦʤʦʙʽʣʴʥʠʭ ʜʦʨʦʛʘʭ (ɸɼ). ʄʝʪʘ ʪʘʢʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʚʠʟʥʘʯʠʪʠ 

ʰʚʠʜʢʦʩʪʽ, ʷʢʽ ʦʙʠʨʘʶʪʴ ʚʦʜʽʾ [27]. ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʧʨʘʢʪʠʯʥʦ ʻʜʠʥʠʤ ʦʙʤʝʞʝʥ-

ʥʷʤ ʥʘ ʰʚʠʜʢʽʩʪʴ ʻ ʚʩʪʘʥʦʚʣʝʥʘ ʤʽʩʮʝʚʠʤʠ ʧʨʘʚʠʣʘʤʠ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʘʙʦ ʣʦ-

ʢʘʣʴʥʠʤʠ ʜʦʨʦʞʥʽʤʠ ʟʥʘʢʘʤʠ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʟʚʦʣʝʥʘ ʰʚʠʜʢʽʩʪʴ ʥʘ ʜʘʥʽʡ ʜʽʣʷʥʮʽ. 

ʆʩʥʦʚʥʦʁ ʤʝʪʦʁ  ʾʾ ʚʩʪʘʥʦʚʣʝʥʥ̫ ̒ ʟʘʜʘʥʥ̫Ӣ ʟʘʛʘʣʴʥʠʭ ʪʝʥʜʝʥʮʽʡ ʽ ʨʘʮʽʦʥʘʣʴʥʠʭ ʦʙ-

ʤʝʞʝʥʴ ʰʚʠʜʢʦʩʪʽ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ [28-30]. 

ɯʥʰʽ ʦʙʤʝʞʝʥʥʷ, ʚʠʢʣʠʢʘʥʽ ʪʘʢʠʤʠ ʧʨʠʯʠʥʘʤʠ ʷʢ ʨʝʣʴʻʬ ʤʽʩʮʝʚʦʩʪʽ, ʧʦʚʦʨʦ-

ʪʠ ʘʚʪʦʜʦʨʦʛʠ, ʫʤʦʚʠ ʚʠʜʠʤʦʩʪʽ ʪʘ ʽʥʰʽ ʫʩʢʣʘʜʥʝʥʥʷ ʧʨʦʮʝʩʫ ʨʫʭʫ ʊɿ ʧʨʘʢʪʠʯʥʦ 

ʟʘʚʞʜʠ ʥʽʚʝʣʶʶʪʴʩʷ ʚʠʙʦʨʦʤ ʚʽʜʧʦʚʽʜʥʠʭ ʜʽʣʷʥʢʠ ɸɼ ʽ ʯʘʩʫ ʧʨʦʚʝʜʝʥʥʷ ʩʧʦʩʪʝʨʝ-

ʞʝʥʴ. ʇʨʠ ʮʴʦʤʫ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʟʚʦʣʝʥʘ ʰʚʠʜʢʽʩʪʴ ʟʘʚʞʜʠ ʚʠʷʚʣʷʻʪʴʩʷ ʜʦʩʠʪʴ ʚʠ-

ʩʦʢʦʶ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʧʘʜʢʠ ʨʫʭʫ ʟ ʚʢʨʘʡ ʥʠʟʴʢʦʶ ʰʚʠʜʢʽʩʪʶ, ʫ ʜʝʢʽʣʴʢʘ ʨʘʟʽʚ 

ʤʝʥʦhʶ ʟʘ ʤʘʢʩʠʤʘʣʴʥʫ ʽ ʙʣʠʟʴʢʦʶ ʜʦ ʥʫʣʷ, ʙʫʣʠ ʤʘʣʦʡʤʦʚʽʨʥʠʤʠ, ʧʨʘʢʪʠʯʥʦ ʥʝ-

ʟʜʽʡʩʥʝʥʥʠʤʠ ʧʦʜʽʷʤʠ. 

ʋ ʪʘʢʠʭ ʫʤʦʚʘʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʠʭ ʩʪʘʮʽʦʥʘʨʥʠʭ ʪʝʭʥʽʯʥʠʭ ʧʨʠʩʪʨʦʾʚ 

ʟʘʟʚʠʯʘʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʤʦʤʝʥʪʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʊɿ ʚ ʟʘʜʘʥʦʤʫ ʧʝʨʝʪʠʥ̔ ʦʙʨʘʥʦʾ 

ʜʽʣʷʥʢʠ. ʉʧʽʣʴʥʽʩʪʴ ʧʽʜʭʦʜʽʚ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʧʨʠʚʝʣʘ ʪʘʢʦʞ ʽ ʜʦ 
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ʩʭʦʞʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ, ʷʢʽ ʩʚʽʜʯʘʪʴ ʧʨʦ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʰʚʠʜʢʦʩ-

ʪʽ ʨʫʭʫ ʊɿ ʚ ʧʝʨʝʨʽʟʽ ʤʽʞʤʽʩʴʢʦʾ ɸɼ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ɻʘʫʩʘ. 

ʇʦʜʽʙʥʽ ʦʙʩʪʝʞʝʥʥʷ ʦʭʦʧʣʶʶʪʴ ʜʦʩʠʪʴ ʰʠʨʦʢʠʡ ʽʥʪʝʨʚʘʣ ʯʘʩʫ, ʷʢʠʡ ʩʪʘʨʪʫ-

ʚʘʚ ʟ ʧʦʯʘʪʢʫ 50-ʭ ʨʦʢʽʚ ʤʠʥʫʣʦʛʦ ʩʪʦʣʽʪʪʷ [31] ʽ ʪʨʠʚʘʻ ʥʠʥʽ. ɹʽʣʴʰʝ ʪʦʛʦ, ʢʽʣʴʢʽʩʪʴ 

ʪʘʢʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʦʩʪʘʥʥʽʤ ʯʘʩʦʤ ʪʽʣʴʢʠ ʨʦʩʪʝ, ʦʩʦʙʣʠʚʦ ʟ ʧʦʯʘʪʢʫ ʥʠʥʽʰʥʴʦʛʦ 

ʪʠʩʷʯʦʣʽʪʪʷ [32, 33]. ɯ ʚʞʝ ʚ ʨʦʙʦʪʽ [31] ʥʦʨʤʘʣʴʥʠʡ ʟʘʢʦʥ ʧʨʠʚʦʜʠʪʴʩʷ ʷʢ ʪʠʧʦʚʠʡ 

ʨʦʟʧʦʜʽʣ ʤʦʤʝʥʪʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ ʊɿ ʫ ʚʽʣʴʥʠʭ ʫʤʦʚʘʭ ʨʫʭʫ. ʇʦʜʘʣʴʰʽ ʜʦʩʣʽʜʞʝʥ-

ʥʷ, ʦʧʠʩʘʥʽ ʚ ʨʦʙʦʪʘʭ [13, 34-39], ʪʽʣʴʢʠ ʧʽʜʪʚʝʨʜʠʣʠ ʮʽ ʨʝʟʫʣʴʪʘʪʠ. ɯ ʭʦʯʘ ʪʽʣʴʢʠ ʚ 

ʜʝʷʢʠʭ ʨʦʙʦʪʘʭ ʧʨʠʚʦʜʠʪʴʩʷ ʩʪʘʪʠʩʪʠʯʥʘ ʦʮʽʥʢʘ ʩʪʫʧʝʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʝʤʧʽʨʠ-

ʯʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʊɿ ʽ ʪʝʦʨʝʪʠʯʥʠʤ ʥʦʨʤʘʣʴʥʠʤ ʨʦʟʧʦʜʽʣʦʤ, ʟʘʛʘ-

ʣʴʥʠʡ ʚʠʛʣʷʜ ʧʨʠʚʝʜʝʥʠʭ ʚ ʮʠʭ ʨʦʙʦʪʘʭ ʛʨʘʬʽʢʽʚ ʥʝ ʟʘʣʠʰʘʻ ʩʫʤʥʽʚʽʚ ʚ ʾʭ ʙʣʠʟʴʢʦʩ-

ʪʽ ʜʦ ʢʨʠʚʦʾ ʱʽʣʴʥʦʩʪʽ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ. 

ʊʘʢʽ ʞ ʨʝʟʫʣʴʪʘʪʠ ʥʘʚʦʜʷʪʴʩʷ ʽ ʚ ʨʦʙʦʪʘʭ, ʧʨʠʩʚʷʯʝʥʠʭ ʚʩʪʘʥʦʚʣʝʥʥʶ ʨʘʮʽʦ-

ʥʘʣʴʥʦʛʦ ʦʙʤʝʞʝʥʥʷ ʥʘ ʤʘʢʩʠʤʘʣʴʥʫ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ, ʥʘʧʨʠʢʣʘʜ, ʚ [40]. ʎʽʡ ʪʝʤʽ 

ʧʨʠʩʚʷʯʝʥʘ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʘʮʴ, ʚ ʷʢʠʭ ʚʚʦʜʠʪʴʩʷ ʧʦʥʷʪʪʷ 85-ʧʨʦʮʝʥʪʥʦʛʦ ʧʝʨ-

ʮʝʥʪʠʣʷ ʨʦʟʧʦʜʽʣʫ ʬʘʢʪʠʯʥʠʭ ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʫ ʊɿ ʷʢ ʦʩʥʦʚʠ ʜʣʷ ʦʙʤʝʞʝʥʥʷ ʰʚʠʜ-

ʢʦʩʪʽ ʨʫʭʫ ʥʘ ʢʦʥʢʨʝʪʥʽʡ ʜʽʣʷʥʮʽ ɸɼ. ʎʝʡ ʢʚʘʥʪʠʣʴ ʪʘʢʦʞ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʥʦʨʤʘʣʴ-

ʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʰʚʠʜʢʦʩʪʝʡ. 

ʅʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʰʚʠʜʢʦʩʪʽ ʚʥʘʩʣʽʜʦʢ ʟʘʛʘʣʴʥʦʚʽʜʦʤʠʭ ʫʤʦʚ ʚʠʥʠʢʥʝʥʥʷ 

ʮʽʣʢʦʤ ʣʦʛʽʯʥʦ ʧʦʷʩʥʶʻʪʴʩʷ ʧʦʚʝʜʽʥʢʦʶ ʚʦʜʽʾʚ, ʥʘ ʷʢʫ, ʙʝʟʫʤʦʚʥʦ, ʯʠʥʠʪʴ ʚʧʣʠʚ 

ʜʫʞʝ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ ʬʘʢʪʦʨʽʚ. ʈʝʟʫʣʴʪʘʪʠ ʧʨʠʡʥʷʪʪʷ ʣʶʜʠʥʦʶ ʪʠʭ ʯʠ ʽʥʰʠʭ ʨʽ-

ʰʝʥʴ ʧʽʜʜʘʶʪʴʩʷ ʧʨʦʜʫʢʪʠʚʥʦʤʫ ʚʠʚʯʝʥʥʶ ʧʦʢʠ ʱʦ ʪʽʣʴʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʩʪʘʪʠʩ-

ʪʠʯʥʦʛʦ ʦʧʠʩʫ, ʽ ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʫ ʊɿ ʫ ʚʽʣʴʥʠʭ ʫʤʦʚʘʭ ʻ ʪʦʤʫ 

ʯʝʨʛʦʚʠʤ, ʭʘʡ ʽ ʥʝʧʨʷʤʠʤ ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ. 

ɸʣʝ ʟʘʣʠʰʘʻʪʴʩʷ ʧʠʪʘʥʥʷ ʧʨʦ ʨʦʟʧʦʜʽʣ ʰʚʠʜʢʦʩʪʝʡ ʨʫʭʫ ʊɿ ʚ ʫʤʦʚʘʭ ʞʦʨʩʪ-

ʢʽʰʠʭ ʦʙʤʝʞʝʥʴ ʰʚʠʜʢʦʩʪʽ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʟʘʟʚʠʯʘʡ ʫ ʤʽʩʪʘʭ ʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʣʠ-

ʢʘʥʽ ʱʽʣʴʥʠʤ ʪʨʘʬʽʢʦʤ, ʧʝʨʝʭʨʝʱʝʥʥʷʤʠ ʚʫʣʠʮʴ ʚ ʦʜʥʦʤʫ ʨʽʚʥʽ, ʜʦʩʪʫʧʥʦʶ ʚʦʜʽʷʤ 

ʰʠʨʠʥʦʶ ʧʨʦʾʟʥʦ ʾʯʘʩʪʠʥʠ, ʩʚʽʪʣʦʬʦʨʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ ʘʙʦ ʽʥʰʠʤʠ ʧʨʠʯʠʥʘʤʠ. 

ɼʦ ʮʽʣʝʡ ʜʦʩʣʽʜʞʝʥʥʷ ʐʈ ʚ ʧʦʜʽʙʥʠʭ ʫʤʦʚʘʭ ʜʦʜʘʻʪʴʩʷ ʱʝ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʦʙô̒ ʤʫ 

ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʥʝ ʧʦʚʽʪʨʷ [41, 42], ʽʥʪʝʛʨʘʣʴʥʘ ʦʮʽʥʢʘ ʯʘʩʫ 
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ʧʦʾʟʜʢʠ ʚ ʤʽʩʴʢʠʭ ʤʝʨʝʞʘʭ ʽ ʚʠʟʥʘʯʝʥʥʷ ʰʫʤʫ ʧʨʠʩʢʦʨʝʥʥʷ (Acceleration Noise ï 

AN) [43]. 

ʆʩʪʘʥʥʷ ʚʝʣʠʯʠʥʘ ʯʘʩʪʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʽ çʛʣʘʜʢʦʩʪʽè ʜʦ-

ʨʦʞʥʴʦʛʦ ʨʫʭʫ (ʨʽʚʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ), ʽ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʷʢ ʩʝʨʝʜ-

ʥɹ ʦʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʟʥʘʯʝʥʴ ʧʨʠʩʢʦʨʝʥʴ ʽ ʫʧʦʚʽʣʴʥʝʥʴ ʘʚʪʦʤʦʙʽʣʷ ʧʨʦʪʷʛʦʤ 

ʧʝʚʥʦʛʦ ʧʨʦʤʽʞʢʫ ʯʘʩʫ: 

 

 [ ]
2

0

1
( )AN t dt
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, (1.3) 

 

ʜʝ ( )ta  ï ʧʨʠʩʢʦʨʝʥʥʷ ʊɿ ʧʨʦʪʷʛʦʤ ʧʨʦʤʽʞʢʫ ʯʘʩʫ t ; 

t ï ʟʘʛʘʣʴʥʘ ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʤʽʞʢʫ ʯʘʩʫ, ʟʘ ʷʢʠʡ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʰʫʤ ʧʨʠʩʢʦ-

ʨʝʥʥʷ. 

ʇʨʠ ʨʫʩʽ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʧʝʨʝʭʨʝʩʪʷ ʰʫʤ ʧʨʠʩʢʦʨʝʥʥʷ ʚʨʘʭʦʚʫʻ 

ʧʨʠʩʢʦʨʝʥʥʷ ʽ ʫʧʦʚʽʣʴʥʝʥʥʷ ʘʚʪʦʤʦʙʽʣʽʚ ʜʦ çʥʦʨʤʘʣʴʥʦʾè ʰʚʠʜʢʦʩʪʽ ʚ ʤʽʩʴʢʠʭ ʫʤʦ-

ʚʘʭ: 
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ʜʝ d ï ʚʝʣʠʯʠʥʘ ʫʧʦʚʽʣʴʥʝʥʥʷ ʊɿ, ʤ/ʩ2; 

a ï ʚʝʣʠʯʠʥʘ ʧʨʠʩʢʦʨʝʥʥʷ ʊɿ, ʤ/ʩ2; 

td ï ʯʘʩ ʫʧʦʚʽʣʴʥʝʥʥʷ, 
csv

td=
d

, ʩ; 

csv  ï çʥʦʨʤʘʣʴʥʘè ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ (constant speed) ʚ ʤʽʩʴʢʠʭ ʫʤʦʚʘʭ (ʥʘʧʨʠ-

ʢʣʘʜ, ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʊɿ ʥʘ ɺɼʄ), ʤ/ʩ; 

ta ï ʯʘʩ ʫʧʦʚʽʣʴʥʝʥʥʷ, csv
ta=
a
, ʩ. 

ɻʨʘʬʽʯʥʫ ʽʥʪʝʨʧʨʝʪʘʮʽʶ ʟʤʽʥʠ ʰʚʠʜʢʦʩʪʽ ʊɿ ʧʝʨʝʜ ʈʇ ʽ ʚʝʣʠʯʠʥ, ʚʠʢʦʨʠʩʪʦ-

ʚʫʚʘʥʠʭ ʫ ʬʦʨʤʫʣʽ (1.4), ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʫ ʚʠʛʣʷʜʽ ʨʠʩ. 1.1. 
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ʈʠʩʫʥʦʢ 1.1 ï ʐʫʤ ʧʨʠʩʢʦʨʝʥʥʷ ʽ ʟʤʽʥʘ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʊɿ ʧʝʨʝʜ ʈʇ [43] 

 

ʆʯʝʚʠʜʥʦ, ʱʦ ʚʝʣʠʯʠʥʘ AN  ʨʘʟʦʤ ʟ ̔ʐʈ ʻ ʜʦʩʠʪʴ ʚʘʞʣʠʚʠʤʠ ʧʨʠ ʝʢʦʣʦʛʽʯ-

ʥʽʡ ʦʮʽʥʮʽ ʚʧʣʠʚʫ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʤʽʩʴʢʝ ʩʝʨʝʜʦʚʠʱʝ ʧʨʦʞʠʚʘʥʥʷ ʣʶʜʠʥʠ, ʧʨʠʯʦʤʫ 

ʚ ʟʘʨʫʙʽʞʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʻ ʩʧʨʦʙʠ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʟʘʻʤʦʟʚô̫ ʟʢʫ ʤʽʞ ʰʫʤʦʤ ʧʨʠʩʢʦ-

ʨʝʥʥʷ ʽ ʩʝʨʝʜʥʴʦʶ ʰʚʠʜʢʽʩʪʶ ʊʇ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʨʫʭʫ [44]. ʇʨʠ ʮʴʦʤʫ ʩʣʽʜ ʟʘʟʥʘ-

ʯʠʪʠ, ʱʦ ʯʘʩʪʽʰʝ ʚʩʝ-ʪʘʢʠ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʟʘʣʝʞʥʽʩʪʴ ʚʠʪʨʘʪ ʧʘʣʠʚʘ ʽ ʢʽʣʴʢʦʩʪʽ ʚʠʢʠ-

ʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʫ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʊɿ. ɼʦʩʣʽʜʞʝʥʥʶ ʮʠʭ ʟʘʣʝʞʥʦʩ-

ʪʝʡ ʧʨʠʩʚʷʯʝʥʦ ʙʘʛʘʪʦ ʨʦʙʽʪ ʚʯʝʥʠʭ ʟ ʢʨʘʾʥ ʧʦʩʪʨʘʜʷʥʩʴʢʦʛʦ ʧʨʦʩʪʦʨʫ. ʊʘʢ, ʚ ʨʦʙʦ-

ʪʘʭ [41, 45-48] ʧʨʝʜʩʪʘʚʣʝʥʽ ʟʘʣʝʞʥʦʩʪʽ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʊɿ ʚʽʜ ʾʭ ʪʝʭʥʽʯʥʠʭ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢ, ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʘʣʠʚʘ, ʾʟʜʦʚʠʭ ʮʠʢʣʽʚ (ʨʝʞʠʤʽʚ ʨʫʭʫ), ʘ ʪʘʢʦʞ ʰʚʠʜʢʦʩʪʽ 

ʨʫʭʫ. ʋ [48] ʪʘʢʦʞ ʧʨʠʚʦʜʠʪʴʩʷ ʩʧʦʩʽʙ ʨʦʟʨʘʭʫʥʢʫ ʚʝʣʠʯʠʥʠ ʚʠʢʠʜʽʚ ʟʘʣʝʞʥʦ ʚʽʜ 

ʦʙô̒ ʤʫ ʚʠʪʨʘʯʝʥʦʛʦ ʧʘʣʠʚʘ. ʈʘʟʦʤ ʟ ʮʠʤ, ʚ ʨʦʙʦʪʘʭ [49-52] ʚʠʩʚʽʪʣʶʶʪʴʩʷ ʤʝʪʦʜʠ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʦʮʽʥʢʠ ʢʽʣʴʢʦʩʪʽ ʚʠʢʠʜʽʚ ʘʚʪʦʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʟʘʣʝʞʥʦ ʚʽʜ 

ʫʤʦʚ ʤʽʩʮʝʚʦʩʪʽ, ʧʘʨʘʤʝʪʨʽʚ ʜʦʚʢʽʣʣʷ ʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʊʇ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʰʚʠʜʢʦʩʪʽ. 

ɺʧʣʠʚʫ ʰʚʠʜʢʽʩʥʦʛʦ ʨʝʞʠʤʫ ʪʘ ʾʟʜʦʚʠʭ ʮʠʢʣʽʚ ʥʘ ʚʠʢʠʜʠ ʪʘʢʦʞ ʧʨʠʜʽʣʷʻʪʴʩʷ 

ʫʚʘʛʘ ʜʦʩʣʽʜʥʠʮʴʢʠʭ ʽʥʩʪʠʪʫʪʽʚ ʪʘ ʾʭ ʦʙô̒ ʜʥʘʥʴ ʷʢ ʥʘ ʨʽʚʥʽ ʦʢʨʝʤʠʭ ʟʘʭʽʜʥʠʭ ʢʨʘʾʥ 

[53], ʪʘʢ ʽ ʥʘ ʤʽʞʥʘʨʦʜʥʦʤʫ ʨʽʚʥʽ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʦʧʨʘʮʶʚʘʥʥʷʤ ʮʴʦʛʦ ʧʠʪʘʥ-

ʥʷ ʝʢʩʧʝʨʪʘʤʠ ɺʩʝʩʚʽʪʥʴʦʾ ʆʨʛʘʥʽʟʘʮʽʾ ʆʭʦʨʦʥʠ ɿʜʦʨʦʚô̫ (ɺʆʆɿ) [54] ʽ ʦʙô̒ ʜʥʘʥʥʷ 

EcoTransIT Initiative [55]. ʇʦʜʽʙʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʟʥʘʡʰʣʠ ʩʚʦʻ ʚʽʜʦʙʨʘʞʝʥʥʷ ʪʘʢʦʞ ʚ 

ʥʘʮʽʦʥʘʣʴʥʠʭ ʢʝʨʽʚʥʠʮʪʚʘʭ ʧʦ ʢʦʥʪʨʦʣʶ ʟʘ ʚʠʢʠʜʘʤʠ, ʧʫʙʣʽʢʦʚʘʥʠʭ ʜʝʨʞʘʚʥʠʤʠ 
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ʦʨʛʘʥʘʤʠ ʧʦ ʟʘʭʠʩʪʫ ʜʦʚʢʽʣʣʷ [56-60]. ɼʘʥʽ ʟ ʧʦʜʽʙʥʠʭ ʢʝʨʽʚʥʠʮʪʚ ʽ ʜʦʟʚʦʣʷʶʪʴ ʦʮʽ-

ʥʠʪʠ ʧʠʪʦʤʽ ʚʠʢʠʜʠ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʟ ʚʠʭʣʦʧʥʠʤʠ ʛʘʟʘʤʠ ʟʘʣʝʞʥʦ ʚʽʜ ʐʈ ʊɿ 

[25, 57] ʯʠ ʾʾ ʦʙʤʝʞʝʥʴ ʥʘ ʨʽʟʥʠʭ ʢʘʪʝʛʦʨʽʷʭ ʜʦʨʽʛ [25, 56]. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʜʞʝʨʝʣʘʭ ʧʽʜʭʦʜʠ ʜʦ ʦʮʽʥ-

ʢʠ ʚʝʣʠʯʠʥʠ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʫ ʟ ʚʠʭʣʦʧʥʠʤʠ ʛʘʟʘʤʠ ʊɿ ʫ 

ʩʚʦʾʡ ʙʽʣʴʰʦʩʪʽ ʟʘʩʥʦʚʘʥʽ ʥʘ ʩʝʨʝʜʥʽʡ ʰʚʠʜʢʦʩʪʽ ʊɿ ʽ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʨʦʟʧʦʜʽʣʫ ʮʽʻʾ ʚʝʣʠʯʠʥʠ. ɰʭ ʫʨʘʭʫʚʘʥʥʷ ʥʘʙʫʚʘʻ ʦʩʦʙʣʠʚʦ ʾʚʘʞʣʠʚʦʩʪ̔ ʚ ʤʽʩʴʢʠʭ 

ʫʤʦʚʘʭ, ʦʩʢʽʣʴʢʠ ʚ ʥʠʭ ʐʈ ʊɿ ʩʭʠʣʴʥʘ ʜʦ ʚʧʣʠʚʫ ʤʥʦʞʠʥʠ ʬʘʢʪʦʨʽʚ. 

ʊʨʘʥʩʧʦʨʪʥʽ ʩʠʪʫʘʮʽʾ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʤʽʩʪʘʭ, ʯʘʩʪʦ ʦʙʤʝʞʫʶʪʴ ʧʨʦʩʪʽʨ ʽ ʯʘʩ 

ʜʣʷ ʟʜʽʡʩʥʝʥʥʷ ʤʘʥʝʚʨʽʚ, ʪʘʢ ʩʘʤʦ ʷʢ ʽ ʩʢʦʨʦʯʫʶʪʴ ʥʘʙʽʨ ʤʦʞʣʠʚʠʭ ʤʘʥʝʚʨʽʚ ʜʣʷ 

ʚʦʜʽʾʚ. ʆʩʪʘʥʥʻ ʪʚʝʨʜʞʝʥʥʷ ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʚʠʙʦʨʫ ʩʘʤʝ ʐʈ ʊɿ, 

ʷʢʘ ʟʘʟʚʠʯʘʡ ʟʥʠʞʫʻʪʴʩʷ ʧʨʠ ʫʩʢʣʘʜʥʝʥʥʽ ʫʤʦʚ ʨʫʭʫ. ʇʨʦʪʝ ʨʽʟʥʘ ʨʝʘʢʮʽʷ ʚʦʜʽʾʚ ʥʘ 

ʩʢʣʘʜʥʦʱʽ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʨʫʩʽ, ʤʦʞʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʨʦʩʪʫ ʚʠʧʘʜʢʦʚʦʩʪʽ ʐʈ, ʱʦ 

ʚʠʤʘʛʘʻ ʜʫʞʝ ʫʚʘʞʥʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʧʘʨʘʤʝʪʨʽʚ ʾʾ ʨʦʟʧʦʜʽʣʫ. 

ɺʠʚʯʝʥʥʶ ʮʠʭ ʧʠʪʘʥʴ ʧʨʠʩʚʷʯʝʥʦ ʟʥʘʯʥʦ ʤʝʥʰʝ ʨʦʙʽʪ, ʯʘʩʪʠʥʘ ʷʢʠʭ, ʚʪʽʤ, ʥʝ 

ʚʽʜʢʠʜʘʶʪʴ ʦʪʨʠʤʘʥʠʭ ʟʘ ʤʝʞʘʤʠ ʤʽʩʪ ʨʝʟʫʣʴʪʘʪʽʚ. ʎʝ ʩʪʦʩʫʻʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ, ʨʦʙʦ-

ʪʠ [61], ʧʨʠʩʚʷʯʝʥʦ ʾʚʠʚʯʝʥʥʶ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʜʚʦʢʦʣʽʩʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ï 

ʨʽʟʥʦʛʦ ʨʦʜʫ ʤʦʧʝʜʽʚ, ʤʦʪʦʨʦʣʝʨʽʚ ʽ ʤʦʪʦʮʠʢʣʽʚ, ʷʢʽ ʰʠʨʦʢʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʝ-

ʰʢʘʥʮʷʤʠ ʩʭʽʜʥʦʾ ɸʟʽʾ [61, 62]. ʊʘʢʠʭ ʨʦʙʽʪ ʟʥʘʯʥʦ ʤʝʥʰʝ, ʥʽʞ ʨʦʙʽʪ, ʧʨʠʩʚʷʯʝʥʠʭ 

ʐʈ ʘʚʪʦʤʦʙʽʣʽʚ, ʦʜʥʘʢ ʚʦʥʠ ʧʨʠʩʚʷʯʝʥʽ ʚʠʚʯʝʥʥʶ ʨʫʭʫ ʜʚʦʢʦʣʽʩʥʠʭ ʊɿ ʩʘʤʝ ʚ ʤʽʩ-

ʪʘʭ. ʋ ʨʦʙʦʪʽ [61] ʧʨʠʚʦʜʷʪʴʩʷ ʛʨʘʬʽʢʠ ʱʽʣʴʥʦʩʪʽ ʡʤʦʚʽʨʥʦʩʪʽ ʨʦʟʧʦʜʽʣʫ ʐʈ ʤʦʪʦ-

ʮʠʢʣʽʚ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʍʘʥʦʷ, ʩʪʦʣʠʮʽ ɺô̒ ʪʥʘʤʫ. ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠ-

ʩʷ ʥʘ ʧʝʨʝʛʦʥʘʭ ʚʫʣʠʮʴ, ʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʟʘʙʝʟʧʝʯʠʣʠ ʚʽʟʫʘʣʴʥʫ ʚʽʜʧʦʚʽʜ-

ʥʽʩʪʴ ʢʦʣʠʚʘʥʴ ʐʈ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ. ʎʝʡ ʬʘʢʪ ʤʦʞʝ ʙʫʪʠ ʧʦʷʩʥʝʥʠʡ ʽʩʪʦʪʥʦ 

ʤʝʥʰʠʤʠ ʚʠʤʦʛʘʤʠ ʜʚʦʢʦʣʽʩʥʠʭ ʊɿ ʜʦ ʜʦʨʦʞʥʴʦʛʦ ʧʨʦʩʪʦʨʫ [62], ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʤʾ 

ʙ̔ʣʴʰʫ ʩʚʦʙʦʜʫ ʨʫʭʫ ʚ ʤʽʩʴʢʠʭ ʫʤʦʚʘʭ, ʧʨʦʪʝ ʪʘʢʝ ʧʦʷʩʥʝʥʥʷ ʚʠʤʘʛʘʻ ʧʝʨʝʚʽʨʢʠ. 

ʇʽʜʪʚʝʨʜʞʝʥʥʷ ʽʩʥʫʚʘʥʥʷ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʰʚʠʜʢʦʩʪʽ ʚ ʤʽʩʴʢʠʭ ʫʤʦʚʘʭ 

ʪʘʢʦʞ ʤʦʞʥʘ ʟʥʘʡʪʠ ʚ ʨʦʙʦʪʘʭ [63, 64]. ʇʝʨʰʘ ʟ ʥʠʭ ʧʨʠʩʚʷʯʝʥʘ ʜʦʩʣʽʜʞʝʥʥʶ ʰʚʠ-

ʜʢʦʩʪʽ ʨʫʭʫ ʊɿ ʥʘ 17 ʨʽʟʥʠʭ ʤʽʩʴʢʠʭ ʘʨʪʝʨʽʘʣʴʥʠʭ ʜʦʨʦʛʘʭ ʚ ʪʨʴʦʭ ʤʽʩʪʘʭ ɯʥʜʽʾ ï 

ʅʴ-ʁɼʝʣʽ, ɼʞʘʡʧʫʨʽ ʽ ʏʘʥʜʽʛʘʨʩʽ, ʜʨʫʛʘ ï ʜʦʩʣʽʜʞʝʥʥʶ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʊɿ ʥʘ ʩʝʤʠ 
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ʜʽʣʷʥʢʘʭ ʚʥʫʪʨʽʰʥʴʦʛʦ ʜʦʨʦʞʥʴʦʛʦ ʢʽʣʴʮʷ ʩʪʦʣʠʮʽ ɯʥʜʽʾ ï ɼʝʣʽ. 

ʇʨʦʪʝ, ʨʘʟʦʤ ʟ ʥʦʨʤʘʣʴʥʽʩʪʶ ʨʦʟʧʦʜʽʣʫ ʰʚʠʜʢʦʩʪʽ ʊɿ, ʘʚʪʦʨʠ ʨʦʙʦʪʠ [63] 

ʚʽʜʤʽʯʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʦʷʚʠ ʙʤ̔ʦʜʘʣʴʥʦʩʪ ̔ ʫ ʨʦʟʧʦʜʽʣ ̔ ʱʽʣʴʥʦʩʪʽ ʡʤʦʚʽʨʥʦʩʪʽ 

ʰʚʠʜʢʦʩʪʽ ʊɿ, ʱʦ ʮʽʣʢʦʤ ʧʦʷʩʥʶʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʧʦʪʦʮʽ ʚʝʣʦʩʠ-

ʧʝʜʠʩʪʽʚ, ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʷʢʠʭ ʥʘʙʘʛʘʪʦ ʥʠʞʯʘ ʟʘ ʰʚʠʜʢʽʩʪʴ ʤʦʪʦʨʠʟʦʚʘʥʠʭ 

ʊɿ. ʋ ʮʽʡ ʞʝ ʨʦʙʦʪʽ ʥʘ ʛʨʘʬʽʢʘʭ ʱʽʣʴʥʦʩʪʽ ʡʤʦʚʽʨʥʦʩʪʽ ʰʚʠʜʢʦʩʪʽ ʊɿ ʤʦʞʥʘ ʚʽʜʤʽ-

ʪʠʪʠ ʚʽʜʭʠʣʝʥʥʷ ʤʦʜʠ ʝʤʧʽʨʠʯʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʚʽʜ ʪʝʦʨʝʪʠʯʥʦʛʦ ʟʥʘʯʝʥʥʷ ʤʦʜʠ ʥʦʨ-

ʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʫ ʙʽʢ ʟʤʝʥʰʝʥʥʷ. ʎʝ ʥʝ ʧʨʠʚʝʣʦ ʜʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʩʧʨʦʩʪʫʚʘʥ-

ʥʷ ʛʽʧʦʪʝʟʠ ʧʨʦ ʥʦʨʤʘʣʴʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʰʚʠʜʢʦʩʪʽ ʊɿ, ʘʣʝ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʥʘʷʚ-

ʥʽʩʪʴ ʜʝʷʢʠʭ ʪʝʥʜʝʥʮʽʡ ʚ ʾʾ ʟʤʽʥʽ ʫ ʙʽʣʴʰ ʦʙʤʝʞʝʥʠʭ ʤʽʩʴʢʠʭ ʫʤʦʚʘʭ. ɿʨʦʙʠʪʠ ʙʽʣʴʰ 

ʩʪʨʦʛʽ ʪʚʝʨʜʞʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʨʦʙʦʪʠ [63] ʥʝʤʦʞʣʠʚʦ ʯʝʨʝʟ ʥʝʜʦʩʪʘʪʥʴʦ ʧʦʚʥʠʡ ʦʧʠʩ 

ʫʤʦʚ ʨʫʭʫ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʜʽʣʷʥʢʘʭ ɸɼ. 

ʉʭʦʞʽ ʪʝʥʜʝʥʮʽʾ ʩʧʦʩʪʝʨʽʛʘʶʪʴʩʷ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʧʨʦ ʐʈ, ʦʪʨʠ-

ʤʘʥʠʭ ʚ ʨʦʙʦʪʽ [65] ʫ ʨʘʤʢʘʭ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ɺɼʄ ʤʽʩʴʢʠʭ 

ʨʘʡʦʥʽʚ ʟʽ ʩʪʘʨʦʶ ʟʘʙʫʜʦʚʦʶ, ʤʘʣʠʤʠ ʜʦʚʞʠʥʘʤʠ ʧʝʨʝʛʦʥʽʚ, ʚʝʣʠʢʦʶ ʢʽʣʴʢʽʩʪʶ ʈʇ 

ʽ ʱʽʣʴʥʠʤʠ ʊʇ. ʇʨʠ ʪʦʤʫ, ʱʦ ʩʪʘʪʠʩʪʠʯʥʘ ʦʙʨʦʙʢʘ ʜʘʥʠʭ ʥʝ ʩʧʨʦʩʪʦʚʫʻ ʚʽʜʧʦʚʽʜ-

ʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ ʰʚʠʜʢʦʩʪʽ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ, ʚʠʜ ʛʽʩʪʦʛʨʘʤ ʾʾ ʝʤʧʽʨʠʯ-

ʥʠʭ ʨʦʟʧʦʜʽʣʽʚ ʥʘ ʨʽʟʥʠʭ ʜʽʣʷʥʢʘʭ ʤʝʨʝʞʽ (ʥʘ ʧʝʨʝʛʦʥʘʭ ʽ ʚ ʟʦʥʘʭ ʈʇ) ʜʦʟʚʦʣʷʻ ʧʨʠ-

ʧʫʩʢʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʾʭ ʦʧʠʩʫ ʪʝʦʨʝʪʠʯʥʠʤ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʦʤ. 

ɹʽʣʴʰʝ ʫʚʘʛʠ ʫʤʦʚʘʤ ʨʫʭʫ ʧʨʠʜʽʣʝʥʦ ʚ ʨʦʙʦʪʽ [66], ʚ ʷʢʽʡ ʜʘʥʽ ʟʙʠʨʘʣʠʩʷ ʥʘ 

ʯʦʪʠʨʴʦʭ ʜʚʦʩʤʫʛʦʚʠʭ ʜʦʨʦʛʘʭ ï ʧʦ ʦʜʥʽʡ ʩʤʫʟʽ ʨʫʭʫ ʚ ʢʦʞʥʦʤʫ ʥʘʧʨʷʤʢʫ ï ʚ ʤʽʩʪʽ 

ɸʩʩʘʤ, ɯʥʜʽʷ. ʆʩʢʽʣʴʢʠ ʦʜʥʦʩʤʫʛʦʚʠʡ ʨʫʭ ʩʪʚʦʨʶʻ ʚʞʝ ʜʦʩʠʪʴ ʩʝʨʡʦʟʥʽ ʦʙʤʝʞʝʥʥʷ 

ʚ ʨʫʩʽ ʊɿ ʧʨʠ ʤʽʩʴʢʽʡ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʫʭʫ, ʚ ʨʦʙʦʪʽ [66] ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʜʝʱʦ ʽʥʰʽ ʨʝ-

ʟʫʣʴʪʘʪʠ ʧʽʜʙʦʨʫ ʥʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʜʣʷ ʦʧʠʩʫ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʊɿ. ɰʤ 

ʚ ʜʚʦʭ ʚʠʧʘʜʢʘʭ ʚʠʷʚʠʚʩʷ ʣʦʛʥʦʨʤʘʣʴʥʠʡ ʽ ʚ ʜʚʦʭ ʚʠʧʘʜʢʘʭ ï ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣ, ʦʙʠ-

ʜʚʘ ʚ ʪʨʴʦʭʧʘʨʘʤʝʪʨʠʯʥʽʡ ʬʦʨʤʽ, ʟʽ ʟʩʫʚʦʤ. ʉʝʨʝʜ ʧʨʦʪʝʩʪʦʚʘʥʠʭ ʟʘʢʦʥʽʚ ʪʘʢʦʞ ʙʫ-

ʣʠ ʥʦʨʤʘʣʴʥʠʡ, ɺʝʡʙʫʣʘ ʟʽ ʟʩʫʚʦʤ ʽ ʙʝʪʘ-ʨʦʟʧʦʜʽʣ. ʋʩʽ ʟʘʢʦʥʠ, ʦʢʨʽʤ ʥʦʨʤʘʣʴʥʦʛʦ, 

ʤʘʶʪʴ ʟʤʽʱʝʥʫ ʣʽʚʦʨʫʯ ʚʽʜ ʮʝʥʪʨʫ ʚʝʨʰʠʥʫ ʢʨʠʚʦʾ ʱʽʣʴʥʦʩʪʽ ʡʤʦʚʽʨʥʦʩʪʽ ʨʦʟʧʦʜʽ-

ʣʫ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻ ʥʘʷʚʥʽʩʪʴ ʪʝʥʜʝʥʮʽʡ, ʚʽʜʤʽʯʝʥʠʭ ʧʨʠ ʘʥʘʣʽʟʽ ʨʦʙʽʪ [63, 65]. 

ɺʠʢʣʘʜʝʥʝ ʚʠʱʝ ʜʦʟʚʦʣʷʻ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʧʨʘʢʪʠʯʥʦ ʫʩʽ ʜʦʩʣʽʜʞʝʥʥʷ ʐʈ, 
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ʧʨʦʚʝʜʝʥʽ ʚ ʨʽʟʥʠʭ ʢʨʘʾʥʘʭ ʽ ʥʘ ʨʽʟʥʠʭ ʢʦʥʪʠʥʝʥʪʘʭ, ʥʘʜʘʶʪʴ ʟʜʝʙʽʣʴʰʦʛʦ ʛʨʘʬʽʯʥʠʡ 

ʦʧʠʩ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʢʦʣʠʚʘʥʥʷ ʐʈ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ, ʽ ʪʽʣʴʢʠ ʽʥʦʜʽ ï ʩʪʘʪʠʩʪʠʯʥʠʡ 

ʦʧʠʩ ʟ ʢʨʠʪʝʨʽʘʣʥɹʦʶ ʦʮʽʥʢʦʶ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʝʤʧʽʨʠʯʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʪʝʦʨʝʪʠʯʥʦʤʫ 

ʟʘʢʦʥʫ. ʎʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʚʘʞʥʽʰʦʛʦ ʚʠʚʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨ-

ʥʦʩʪʝʡ ʨʦʟʧʦʜʽʣʫ ʰʚʠʜʢʦʩʪʽ ʚ ʫʪʨʫʜʥʝʥʠʭ ʫʤʦʚʘʭ ʨʫʭʫ ʟ ʤʝʪʦʶ ʧʦʷʩʥʝʥʥʷ ʚʢʘʟʘʥʠʭ 

ʪʝʥʜʝʥʮʽʡ. 

ʆʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ʟʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʊɿ ʧʦ ʧʨʦʾʟʥʽʡ ʯʘʩʪʠʥʽ ʻ ʥʝʜʦʩʪʘ-

ʪʥʷ ʰʠʨʠʥʘ ʩʤʫʛʠ ʨʫʭʫ. ʎʴʦʤʫ ʧʠʪʘʥʥʶ ʪʘʢʦʞ ʧʨʠʩʚʷʯʝʥʠʡ ʨʷʜ ʜʦʩʣʽʜʞʝʥʴ, ʚ ʷʢʠʭ 

ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʚʧʣʠʚ ʰʠʨʠʥʠ ʩʤʫʛʠ ʨʫʭʫ ʥʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʽ ʯʘʩʪʦʪʫ ʜʦʨʦʞʥʴʦ-

ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʜʽʡ [67, 68], ʭʦʯʘ ʨʷʜ ʜʦʩʣʽʜʥʠʢʽʚ, ʷʢ ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʚ ʨʦʙʦʪʽ [69], 

ʟʘʧʝʨʝʯʫʶʪʴ ʮʝʡ ʟʚô̫ ʟʦʢ. 

ʊʘʢʦʞ ʥʝ ʚʠʷʚʠʣʠ ʚʧʣʠʚʫ ʰʠʨʠʥʠ ʩʤʫʛʠ ʨʫʭʫ ʥʘ ʧʨʦʧʫʩʢʥʫ ʩʧʨʦʤʦʞʥʽʩʪʴ 

ʜʦʨʦʛʠ ʘʚʪʦʨʠ ʨʦʙʦʪʠ [70], ʫ ʷʢʽʡ ʟʘ ʜʦʧʦʤʦʛʦʶ ʜʠʩʧʝʨʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʜʦʩʣʽʜʞʫʚʘ-

ʣʠʩʷ 60 ʜʽʣʷʥʦʢ ʰʚʠʜʢʽʩʥʠʭ ʘʚʪʦʤʘʛʽʩʪʨʘʣʝʡ ʐʘʥʭʘʶ, ʂʠʪʘʡ. ɿʥʘʯʫʱʠʤʠ ʚ ʘʥʘʣʽʟʽ 

ʚʠʷʚʠʣʠʩʷ ʪʽʣʴʢʠ ʢʽʣʴʢʽʩʪʴ ʩʤʫʛ ʽ ʰʠʨʠʥʘ ʫʟʙʽʯʯʷ. 

ʎʝ ʧʨʠʚʦʜʠʪʴ ʜʦ ʚʠʩʥʦʚʢʫ ʧʨʦ ʪʝ, ʱʦ ʨʝʟʫʣʴʪʘʪʠ, ʱʦ ʚʢʘʟʫʶʪʴ ʥʘ ʚʽʜʩʫʪʥʽʩʪʴ 

ʚʧʣʠʚʫ ʰʠʨʠʥʠ ʩʤʫʛʠ ʨʫʭʫ ʥʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʊɿ, ʦʙʫʤʦʚʣʝʥʽ ʚʠʢʣʶʯʥʦ ʧʘʩʠʚʥʠʤ 

ʭʘʨʘʢʪʝʨʦʤ ʟʛʘʜʘʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚ ʷʢʠʭ ʫʤʦʚʠ ʨʫʭʫ ʥʝ ʟʤʽʥʶ-

ʚʘʣʠʩʷ, ʘ ʧʨʠʡʤʘʣʠʩʷ ʪʘʢʠʤʠ, ʷʢʠʤʠ ʚʦʥʠ ʙʫʣʠ ʥʘ ʤʦʤʝʥʪ ʧʨʦʚʝʜʝʥʥʷ ʚʠʤʽʨʽʚ. ʎʝʡ 

ʩʧʦʩʽʙ, ʚʽʜʧʦʚʽʜʥʦ, ʥʝ ʛʘʨʘʥʪʫʻ ʜʦʩʪʘʪʥʴʦʾ ʘʤʧʣʽʪʫʜʠ ʜʣʷ ʜʽʘʧʘʟʦʥʫ ʟʥʘʯʝʥʴ ʰʠʨʠʥʠ 

ʩʤʫʛʠ ʨʫʭʫ ʥʘ ʽʩʥʫʶʯʠʭ, ʧʦʙʫʜʦʚʘʥʠʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʜʽʶʯʠʭ ʩʪʘʥʜʘʨʪʽʚ, ɸɼ. 

ɿʦʢʨʝʤʘ, ʚ ʨʦʙʦʪʽ [70] ʰʠʨʠʥʘ ʩʤʫʛʠ ʢʦʣʠʚʘʣʘʩʷ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 2,89 ʤ ʜʦ 

3,86 ʤ ʇʨʠ ʮʴʦʤʫ ʩʝʨʝʜʥʷ ʰʠʨʠʥʘ ʩʤʫʛʠ ʩʢʣʘʣʘ 3,50 ʤ, ʘ ʤʦʜʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ï 

3,76 ʤ. ʅʝʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʚʽʜʥʦʩʥʦ çʚʫʟʴʢʠʭè ʩʤʫʛ ʮʽʣʢʦʤ ʤʦʛʣʘ ʧʨʠʚʝʩʪʠ ʜʦ ʥʝ-

ʜʦʩʪʘʪʥʴʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʰʠʨʠʥʠ ʩʤʫʛʠ ʥʘ ʧʨʦʧʫʩʢʥʫ ʩʧʨʦʤʦʞʥʽʩʪʴ ʜʦ-

ʨʦʛʠ ʚ ʮʽʣʦʤʫ. ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ, ʪʦ ʘʚʪʦʨʠ ʚʽʜʤʽʯʘʶʪʴ ʚ ʮʽʣʦʤʫ ʥʠʟʴ-

ʢʫ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʥʘ ʚʠʙʨʘʥʠʭ ʜʽʣʷʥʢʘʭ. ʎʝ ʪʘʢʦʞ ʦʙʫʤʦʚʣʶʻ ʚʽʜʩʫʪʥʽʩʪʴ ʜʘʥʦʛʦ 

ʟʚôʷʟʢʫ ʚ ʨʦʙʦʪʽ, ʦʩʢʽʣʴʢʠ ʟʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ, ʚʠʢʣʠʢʘʥʝ ʽʥʰʠʤʠ ʧʨʠʯʠʥʘʤʠ, 

ʦʩʥʦʚʥʦ  ʁʟ ʷʢʠʭ ʻ ʱʽʣʴʥʠʡ ʪʨʘʬʽʢ ʥʘ ʜʦʨʦʟʽ, ʟʥʠʞʫʻ ʩʪʘʪʠʩʪʠʯʥʫ ʟʥʘʯʫʱʽʩʪʴ ʰʠ-

ʨʠʥʠ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʚ ʮʴʦʤʫ ʧʠʪʘʥʥʽ. 
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ɺ ʧʨʦʪʠʣʝʞʥʽʩʪʴ ʮʴʦʤʫ, ʚ ʘʢʪʠʚʥʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʽ [71], ʧʨʦʚʝʜʝʥʦʤʫ ʥʘ ʩʠ-

ʤʫʣʷʪʦʨʽ ʨʫʭʫ, ʚ ʷʢʦʤʫ ʰʠʨʠʥʘ ʩʤʫʛʠ ʨʫʭʫ ʨʽʚʥʦʤʽʨʥʦ ʟʤʽʥʶʚʘʣʘʩʷ ʚ ʜʽʘʧʘʟʦʥʽ ʚʽʜ 

2,85 ʤ ʜʦ 3,75 ʤ, ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʰʠʨʠʥʘ ʩʤʫʛʠ ʨʫʭʫ, ʪʘʢ ʩʘʤʦ ʷʢ ʽ ʾʾ ʧʦʣʦʞʝʥʥʷ ʥʘ 

ʜʦʨʦʟʽ ʽ ʰʠʨʠʥʘ ʫʟʙʽʯ, ʯʠʥʷʪʴ ʽʩʪʦʪʥʠʡ ʚʧʣʠʚ ʥʘ ʧʦʚʝʜʽʥʢʫ ʚʦʜʽʾʚ ʧʨʠ ʫʧʨʘʚʣʽʥʥʽ 

ʣʝʛʢʦʚʠʤ ʘʚʪʦʤʦʙʽʣʝʤ ʟ ʪʦʯʢʠ ʟʦʨʫ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʽʜʭʠʣʝʥʴ ʚʽʜ 

ʟʚʠʯʘʡʥʦʾ ʪʨʘʻʢʪʦʨʽʾ ʨʫʭʫ ʧʦ ʩʤʫʟʽ. 

ʎʽ ʚʠʩʥʦʚʢʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʛʣʠʙʰʦʛʦ ʚʠʚʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ 

ʟʤʽʥʠ ʰʚʠʜʢʦʩʪʽ ʊɿ ʚ ʫʪʨʫʜʥʝʥʠʭ ʫʤʦʚʘʭ ʨʫʭʫ. ʊʘʢʽ ʫʤʦʚʠ ʩʪʚʦʨʶʶʪʴʩʷ ʷʢ ʧʨʠ ʚʞʝ 

ʟʛʘʜʘʥʦʤʫ ʟʚʫʞʝʥʥʽ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ, ʪʘʢ ʽ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʈʇ, ʜʝ ʥʘʜʘʶʪʴʩʷ ʩʚʽʜʦʤʦ 

ʛʽʨʰʽ ʟ ʪʦʯʢʠ ʟʦʨʫ ʰʚʠʜʢʦʩʪʽ ʫʤʦʚʠ ʧʨʦʾʟʜʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʽʣʴʥʠʤ ʨʫʭʦʤ. ʇʨʠʯʠ-

ʥʦʶ ʧʦʜʽʙʥʦʛʦ ʧʦʛʽʨʰʝʥʥʷ ʻ ʪʝ, ʱʦ ʧʝʨʝʜ ʩʪʦʧ-ʣ̔ʥ̔ ʻʶ ʤʽʩʴʢʦʛʦ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʧʝ-

ʨʝʭʨʝʩʪʷ ʯʘʩʪʠʥʘ ʘʚʪʦʤʦʙʽʣʽʚ ʧʨʦʩʪʦ ʚʠʤʫʰʝʥʘ ʟʫʧʠʥʷʪʠʩʷ ʫ ʟʚô̫ ʟʢʫ ʟ ʨʝʛʫʣʶʚʘʥ-

ʥʷʤ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ. 

ʈʝʟʫʣʴʪʘʪʘʤʠ, ʥʘʡʙʽʣʴʰ ʙʣʠʟʴʢʠʤʠ ʜʦ ʜʦʩʣʽʜʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʚ ʫʪʨʫʜ-

ʥʝʥʠʭ ʫʤʦʚʘʭ, ʻ ʨʦʙʦʪʠ [61, 62, 66], ʫ ʷʢʠʭ ʚʠʚʯʘʶʪʴʩʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʤʽʩʴʢʦʛʦ ʨʫ-

ʭʫ, ʽ ʚ ʨʦʙʦʪʽ [66] ʚʽʜʟʥʘʯʘʻʪʴʩʷ ʙʣʠʟʴʢʽʩʪʴ ʝʤʧʽʨʠʯʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʰʚʠʜʢʦʩʪʽ ʜʦ ʪʝ-

ʦʨʝʪʠʯʥʦʛʦ ʟʘʢʦʥʫ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ. 

ʋʟʘʛʘʣʴʥʶʶʯʠ ʥʘʷʚʥʽ ʚ ʥʘʫʢʦʚʽʡ ʣʽʪʝʨʘʪʫʨʽ ʨʝʟʫʣʴʪʘʪʠ ʚʠʚʯʝʥʥʷ ʐʈ ʊɿ, ʩʣʽʜ 

ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʻʜʠʥʠʤ ʤʝʪʦʜʦʤ ʾʾ ʚʠʚʯʝʥʥʷ ʩʪʘʣʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʊʇ ʚ 

ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ, ʽ ʞʦʜʥʝ ʟ ʜʦʩʣʽʜʞʝʥʴ ʥʝ ʟʘʢʽʥʯʠʣʦʩʷ ʦʪʨʠʤʘʥʥʷʤ ʜʦʩʪʦʚʽʨʥʦʾ 

ʘʥʘʣʽʪʠʯʥʦʾ ʤʦʜʝʣʽ ʐʈ, ʱʦ ʦʟʥʘʯʘʣʦ ʙ ʦʩʪʘʪʦʯʥʝ ʦʪʨʠʤʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʥʘʫʢʦʚʦ-

ʛʦ ʟʘʢʦʥʫ. ɺʽʜʧʦʚʽʜʥʦ, ʥʘʜʘʣʽ ʥʝʦʙʭʽʜʥʦ ʦʙˇʨʫʥʪʫʚʘʪʠ ʤʝʪʦʜʠʢʫ ʚʠʚʯʝʥʥʷ ʐʈ, ʱʦ 

ʚʨʘʭʦʚʫʻ ʦʩʦʙʣʠʚʦʩʪʽ ʾʾ ʬʦʨʤʫʚʘʥʥʷ ʚ ʨʝʘʣʴʥʠʭ ʫʤʦʚʘʭ. 

ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʪʘʢʦʞ ʩʣʽʜ ʨʦʟʛʣʷʥʫʪʠ ʤʦʞʣʠʚʽ ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʐʈ. ʋ ʙʽ-

ʣʴʰʦʩʪʽ ʽʩʥʫʶʯʠʭ ʨʦʙʽʪ ʧʨʦʚʦʜʠʣʠʩʷ ʚʠʤʽʨʠ ʤʦʤʝʥʪʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʷ. 

ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʨʽʟʥʽ ʤʝʪʦʜʠ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʽ: 

- ʨʘʜʽʦʣʦʢʘʮʽʡʥʠʭ ʧʨʠʣʘʜʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʝʬʝʢʪʫ ɼʦʧʧʣʝʨʘ (ʨʘʜʘʨʠ); 

- ʣʘʟʝʨʥʠʭ ʨʘʜʘʨʽʚ; 

- ʤʝʪʦʜʫ ʜʟʝʨʢʘʣ; 

- ʜʘʪʯʠʢʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʨʽʟʥʽ ʬʽʟʠʯʥʽ ʷʚʠʱʘ (ʤʽʢʨʦʭʚʠʣʴʦʚʽ, ʘʢʫʩʪʠʯʥʽ, 
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ʤʘʛʥʽʪʥʽ, ʽʥʬʨʘʯʝʨʚʦʥʽ ʽ ʪ.ʜ.); 

- ʧʥʝʚʤʘʪʠʯʥʠʭ ʪʨʫʙʦʢ ʥʘ ʧʨʦʾʟʥʽʡ ʯʘʩʪʠʥʽ; 

- ʽʥʜʫʢʪʠʚʥʠʭ ʧʝʪʝʣʴ ʥʘ ʧʨʦʾʟʥʽʡ ʯʘʩʪʠʥʽ; 

- ʚʽʜʝʦʬʽʢʩʘʮʽʾ ʨʫʭʫ ʪʘ ʽʥ. [72, 73]. 

ʋʩʽ ʧʝʨʝʨʘʭʦʚʘʥʽ ʤʝʪʦʜʠ ʟʘʩʥʦʚʘʥʽ ʥʘ ʪʦʤʫ, ʱʦ ʧʨʠʣʘʜʠ ʚʠʤʽʨʶʶʪʴ ʰʚʠʜ-

ʢʽʩʪʴ ʟʘ ʷʢʠʡʩʴ ʧʨʦʤʽʞʦʢ ʯʘʩʫ (ʥʘʧʨʠʢʣʘʜ, ʨʘʜʘʨʠ) ʘʙʦ ʥʘ ʷʢʽʡʩʴ ʜʠʩʪʘʥʮʽʾ (ʥʘʧʨʠ-

ʢʣʘʜ, ʧʥʝʚʤʘʪʠʯʥʽ ʪʨʫʙʢʠ). ʅʘʡʙʽʣʴʰ ʥʘʙʣʠʞʝʥʽ ʜʦ ʤʦʤʝʥʪʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ ʚʠʤʽ-

ʨʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʨʘʜʘʨʠ ʟʘ ʨʘʭʫʥʦʢ ʚʠʩʦʢʦʾ ʯʘʩʪʦʪʠ ʟʘʤʽʨʽʚ. ʇʨʦʪʝ ʽ ʪʫʪ ʨʦʟʨʘʭʫʥʢʠ 

ʧʨʦʚʦʜʷʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʬʦʨʤʫʣʠ ʦʙʯʠʩʣʝʥʥʷ ʰʚʠʜʢʦʩʪʽ v  ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʧʨʦʡʜʝʥʦʾ 

ʦʙô̒ ʢʪʦʤ ʚʽʜʩʪʘʥʽ l  ʜʦ ʯʘʩʫ ʾʾ ʧʦʜʦʣʘʥʥʷ t : 
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= , (1.5) 

 

ʫ ʷʢʽʡ ʽ ʯʠʩʝʣʴʥʠʢ, ʽ ʟʥʘʤʝʥʥʠʢ ʤʘʶʪʴ ʧʝʚʥʽ ʧʦʟʠʪʠʚʥʽ ʟʥʘʯʝʥʥʷ. 

ʋ ʪʨʘʥʩʧʦʨʪʥʽʡ ʣʽʪʝʨʘʪʫʨʽ ʪʘʢʦʞ ʟʫʩʪʨʽʯʘʶʪʴʩʷ, ʭʦʯʘ ʽ ʥʘʙʘʛʘʪʦ ʨʽʜʰʝ, ʧʦʥʷʪ-

ʪʷ ʰʚʠʜʢʦʩʪʽ ʧʦʾʟʜʢʠ ʽ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʤʽʱʝʥʥʷ [74]. ʇʝʨʰʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʩʝʨʝʜʥʷ 

ʰʚʠʜʢʽʩʪʴ ʧʦʜʦʣʘʥʥʷ ʷʢʦʾʩʴ ʟʘʟʜʘʣʝʛʽʜʴ ʚʠʟʥʘʯʝʥʦʾ ʜʠʩʪʘʥʮʽʾ, ʜʨʫʛʘ ï ʷʢ ʩʝʨʝʜʥʷ 

ʰʚʠʜʢʽʩʪʴ ʫʩʴʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʚʽʜ ʧʫʥʢʪʫ ʚʽʜʧʨʘʚʣʝʥʥʷ ʜʦ ʧʫʥʢʪʫ ʧʨʠʟʥʘʯʝʥʥʷ. ʗʢ 

ʽ ʤʦʤʝʥʪʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ, ʚʦʥʠ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʦ ʟʘʣʝʞʥʦʩʪʽ (1.5), ʪʽʣʴʢʠ ʧʨʦʡʜʝʥʘ 

ʚʽʜʩʪʘʥʴ l  ʽ ʯʘʩ ʡʦʛʦ ʧʦʜʦʣʘʥʥʷ t  ʪʫʪ ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʝ ʚʠʤʽʨʶʚʘʣʴʥʠʤ ʧʨʠʣʘʜʦʤ, ʘ 

ʧʦʪʨʝʙʘʤʠ ʫʯʘʩʥʠʢʽʚ ʨʫʭʫ. 

ʋ ʫʩʽʭ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʚʝʣʠʢʘ ʫʚʘʛʘ ʧʨʠʜʽʣʷʣʘʩʷ ʚʠʙʦʨʫ ʚʽʜʧʦʚʽʜʥʦʾ 

ʜʽʣʷʥʢʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʟʘʤʽʨʽʚ ʰʚʠʜʢʦʩʪʽ. ʋ ʽʥʩʪʨʫʢʮʽʾ [73] ʧʨʷʤʦ ʚʢʘʟʫʻʪʴʩʷ ʥʘ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʥʠʢʥʫʪʠ ʟʦʥʠ ʚʧʣʠʚʫ ʩʚʽʪʣʦʬʦʨʽʚ, ʥʝʨʝʛʫʣʴʦʚʘʥʠʭ ʧʝʨʝʭʨʝʩʪʴ, ʧʽʰʦ-

ʭʽʜʥʠʭ ʧʝʨʝʭʦʜʽʚ ʪʘ ʽʥʰʠʭ ʧʨʠʯʠʥ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʧʨʠʩʢʦʨʝʥʥʷ ʘʙʦ ʫʧʦʚʽʣʴʥʝʥʥʷ 

ʘʚʪʦʤʦʙʽʣʽʚ. ʆʯʝʚʠʜʥʦ, ʱʦ ʮʽ ʫʤʦʚʠ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʥʘʥʽ ʚ ʤʽʩʪʘʭ ʽ, ʪʠʤ ʙʽʣʴ-

ʰʝ, ʚ ʾʭ ʽʩʪʦʨʠʯʥʠʭ ʽ ʜʽʣʦʚʠʭ ʮʝʥʪʨʘʭ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʰʫʢʫ ʘʙʦ ʨʦʟʨʦ-

ʙʢʠ ʥʦʚʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʦʮʽʥʢʠ ʰʚʠʜʢʦʩʪʽ ʫʯʘʩʥʠʢʽʚ ʨʫʭʫ ʥʘ ʤʽʩʴʢʽʡ ɺɼʄ. 



37 

1.3 ɯʩʥʫʶʯʽ ʧʽʜʭʦʜʠ ʜʦ ʦʮʽʥʢʠ ʟʘʪʨʠʤʦʢ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ 

ʨʝʛʫʣʴʦʚʘʥʠʭ ʧʝʨʝʭʨʝʩʪʷʭ 

ʇʦʚʝʨʪʘʶʯʠʩʴ ʜʦ ʽʥʰʦʾ ʚʘʞʣʠʚʦʾ ʚʝʣʠʯʠʥʠ ʧʨʠ ʫʧʨʘʚʣʽʥʥʽ ʪʨʘʥʩʧʦʨʪʥʠʤʠ 

ʧʦʪʦʢʘʤʠ ï ʟʘʪʨʠʤʢʠ ʊɿ ʥʘ ʧʝʨʝʭʨʝʩʪʷʭ ï ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʚʦʥʘ ʜʦʩʠʪʴ ʚʘʞʣʠʚʘ 

ʜʣʷ ʦʮʽʥʢʠ ʫʤʦʚ ʨʫʭʫ ʥʘ ʤʽʩʴʢʠʭ ɺɼʄ, ʦʩʢʽʣʴʢʠ ʚʽʜʙʠʚʘʻ ʚʪʨʘʪʠ ʯʘʩʫ ʚʦʜʽʾʚ ʧʨʠ 

ʟʜʽʡʩʥʝʥʥʽ ʧʦʾʟʜʦʢ [75-77]. ʇʨʠʨʦʜʥʠʤ ʯʠʥʦʤ, ʮʽ ʚʪʨʘʪʠ ʟʥʘʭʦʜʷʪʴ ʩʚʦʻ ʚʽʜʦʙʨʘ-

ʞʝʥʥʷ ʚ ʟʥʘʯʝʥʥʷʭ ʐʈ, ʷʢʽʡ ʙʫʣʦ ʧʨʠʜʽʣʝʥʦ ʫʚʘʛʫ ʚ ʧʦʧʝʨʝʜʥʽʭ ʧʽʜʨʦʟʜʽʣʘʭ ʨʦʙʦʪʠ. 

ʎʝ ʚʢʘʟʫʻ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʛʣʷʜʫ ʚʝʣʠʯʠʥʠ ʟʘʪʨʠʤʢʠ ʷʢ ʪʘʢʦ,ʾ ʷʢʘ ʙʘʛʘʪʦ ʚ ʯʦʤʫ 

ʟʘʜʘʻ ʫʤʦʚʠ ʨʫʭʫ ʊʇ ʽ ʚʧʣʠʚʘʻ ʥʘ ʡʦʛʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ [78, 79]. 

ʇʠʪʘʥʥʶ ʚʠʟʥʘʯʝʥʥʷ ʟʘʪʨʠʤʦʢ ʊɿ ʥʘ ʈʇ ʧʨʠʩʚʷʯʝʥʘ ʜʦʩʠʪʴ ʚʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ 

ʨʦʙʽʪ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʩʪʘʣʠ ʦʙô̒ ʢʪʦʤ ʫʚʘʛʠ ʜʦʩʣʽʜʥʠʢʽʚ ʱʝ ʚ 30-40-ʭ ʨʦʢʘʭ XX ʩʪʦ-

ʣʽʪʪʷ [80, 81]. ʉʧʦʯʘʪʢʫ ʟʫʩʠʣʣʷ ʚʯʝʥʠʭ ʪʘ ʽʥʞʝʥʝʨʽʚ ʙʫʣʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʦʪʨʠʤʘʥʥʷ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʦʧʠʩʫ ʜʦʚʞʠʥʠ ʯʝʨʛʠ, ʱʦ ʚʠʥʠʢʘʻ ʧʝʨʝʜ ʧʝʨʝʭʨʝʩʪʷʤ ʟʽ ʩʚʽʪʣʦʬʦʨ-

ʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ, ʽ ʜʝʱʦ ʧʽʟʥʽʰʝ ʟô̫ ʚʠʣʠʩʷ ʧʝʨʰʽ ʘʥʘʣʽʪʠʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʙʝʟʧʦʩʝ-

ʨʝʜʥʴʦ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʟʘʪʨʠʤʢʠ ʊɿ, ʷʢʽ ʜʘʶʪʴ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʮʽʻʾ ʚʝʣʠʯʠʥʠ. ɼʦ 

ʥʠʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʈ. ɸʣʣʩʦʧʘ (R. Allsop), ɼʞ. ɺʘʨʜʨʦʧʘ 

(J. Wardrop), ʂ. ɺ̔ʥʩʪʝʥʘ (C. Winsten) ʽ ɸ. ʄʣ̔ʣʝʨʘ (A. Miller ) [82]. 

ʊʘʢ, ʈ. ɸʣʣʩʦʧʦʤ ʙʫʣʘ ʟʘʧʨʦʧʦʥʦʚʘʥʘ ʥʘʩʪʫʧʥʘ ʟʘʣʝʞʥʽʩʪʴ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ 

ʩʝʨʝʜʥʴʦʾ ʟʘʪʨʠʤʢʠ ʜʣʷ ʫʤʦʚʥʦʛʦ (ʧʨʠʚʝʜʝʥʦʛʦ) ʣʝʛʢʦʚʦʛʦ ʘʚʪʦʤʦʙʽʣʷ (passenger 

car unit ï PCU) [83]: 
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ʜʝ dt  ï ʩʝʨʝʜʥʷ ʟʘʪʨʠʤʢʘ ʦʜʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ ʥʘ ʦʢʨʝʤʦʤʫ ʧʽʜôʾ ʟʜʽ ʜʦ ʧʝʨʝʭʨʝʩ-

ʪʷ, ʩ; 
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T  ï ʪʨʠʚʘʣʽʩʪʴ ʩʚʽʪʣʦʬʦʨʥʦʛʦ ʮʠʢʣʫ, ʩ; 

z ï ʚʽʜʥʦʰʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ ʥʘ ʩʤʫʟʽ ʨʫʭʫ q  ʜʦ ʧʦʪʦ-

ʢʫ ʥʘʩʠʯʝʥʥʷ s, 
q

z
s
= ; 

q  ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ ʚ ʜʘʥʦʤʫ ʥʘʧʨʷʤʢʫ ʨʫʭʫ, ʊɿ/ʩ; 

r  ï ʪʨʠʚʘʣʽʩʪʴ ʟʘʙʦʨʦʥʷʶʯʦʾ ʬʘʟʠ ʜʣʷ ʚʠʙʨʘʥʦʛʦ ʥʘʧʨʷʤʢʫ ʫ ʩʚʽʪʣʦʬʦʨʥʦʤʫ 

ʮʠʢʣʽ, ʩ. 

ʋ ʥʽʡ ʧʝʨʰʠʡ ʜʦʜʘʥʦʢ ʟʙʽʛʘʻʪʴʩʷ ʟ ʦʮʽʥʢʦʶ ʯʘʩʫ ʟʘʪʨʠʤʢʠ, ʦʪʨʠʤʘʥʦʶ ʩʚʦʛʦ 

ʯʘʩʫ ɼʞ. ɺʘʨʜʨʦʧʦʤ [84]. 

ʋ ʧʨʠʧʫʱʝʥʥʽ ʧʨʦ ʙʽʥʦʤʽʘʣɹʥʠʡ ʨʦʟʧʦʜʽʣ ʢʽʣʴʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʽʚ, ʱʦ ʧʨʠʙʫ-

ʚʘʶʪʴ ʥʘ ʧʝʨʝʭʨʝʩʪʷ ʧʨʦʪʷʛʦʤ ʮʠʢʣʫ ʩʚʽʪʣʦʬʦʨʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ, ʂ. ɺ̔ʥʩʪʝʥ ʨʦʟ-

ʨʦʙʠʚ ʥʘʩʪʫʧʥʫ ʟʘʣʝʞʥʽʩʪʴ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʟʘʪʨʠʤʦʢ ʥʘ ʈʇ: 
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ʜʝ R ï ʢʦʥʩʪʘʥʪʘ, ʮʽʣʝ ʯʠʩʣʦ; 

Q  ï ʜʦʚʞʠʥʘ ʯʝʨʛʠ ʟ ʊɿ ʧʝʨʝʜ ʧʝʨʝʭʨʝʩʪʷʤ, ʊɿ; 

a  ï ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʫ, ʟʘ ʷʢʠʡ ʘʥʘʣʽʟʫʻʪʴʩʷ ʚʝʣʠʯʠʥʘ. 

ʉʧʠʨʘʶʯʠʩʴ ʥʘ ʡʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ, ɸ. ʄʣ̔ʣʝʨ ʚʠʚʽʚ ʚʣʘʩʥʫ ʟʘʣʝʞʥʽʩʪʴ ʜʣʷ ʚʝ-

ʣʠʯʠʥʠ ʟʘʪʨʠʤʢʠ, ʚʚʘʞʘʶʯʠ, ʱʦ ʜʦʚʞʠʥʘ ʯʝʨʛʠ ʧʝʨʝʜ ʧʝʨʝʭʨʝʩʪʷʤ ʟʥʘʭʦʜʠʪʴʩʷ ʚ 

ʩʪʘʪʠʩʪʠʯʥʽʡ ʨʽʚʥʦʚʘʟʽ ʽ ʢʽʣʴʢʽʩʪʴ ʘʚʪʦʤʦʙʽʣʽʚ, ʱʦ ʧʨʠʙʫʚʘʶʪʴ ʜʦ ʧʝʨʝʭʨʝʩʪʷ ʟʘ ʯʘʩ 

ʛʦʨʽʥʥʷ ʧʦʩʣʽʜʦʚʥʠʭ ʯʝʨʚʦʥʦʛʦ ʽ ʟʝʣʝʥʦʛʦ ʩʠʛʥʘʣʽʚ ʩʚʽʪʣʦʬʦʨʘ, ʨʦʟʧʦʜʽʣʝʥʘ ʥʝʟʘ-

ʣʝʞʥʦ [85, 86]: 
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ʜʝ l ï ʯʘʩʪʢʘ ʟʝʣʝʥʦʛʦ ʩʠʛʥʘʣʫ ʜʣʷ ʧʝʚʥʦʛʦ ʥʘʧʨʷʤʫ ʨʫʭʫ ʫ ʩʚʽʪʣʦʬʦʨʥʦʤʫ 

ʮʠʢʣʽ 
pT

T
l= ; 

pT  ï ʪʨʠʚʘʣʽʩʪʴ ʬʘʟʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʫʭ ʜʣʷ ʚʠʙʨʘʥʦʛʦ ʥʘʧʨʷʤʫ ʨʫʭʫ ʫ ʩʚʽʪʣʦ-

ʬʦʨʥʦʤʫ ʮʠʢʣʽ, ʩ; 

x  ï ʧʠʪʦʤʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʤʫʛʫ ʨʫʭʫ (ʩʪʫʧʽʥʴ ʥʘʩʠʯʝʥʥʷ), 
q

x
s

=
lÖ

 ʘʙʦ 

ʨ

z q T
x

T s

Ö
= =
l Ö

; 

I  ï ʚʽʜʥʦʰʝʥʥʷ ʜʠʩʧʝʨʩʽʾ ʢʽʣʴʢʦʩʪʽ ʊɿ, ʱʦ ʧʨʠʙʫʚʘʶʪʴ ʜʦ ʧʝʨʝʭʨʝʩʪʷ ʧʨʦʪʷ-

ʛʦʤ ʮʠʢʣʫ, ʜʦ ʩʝʨʝʜʥʴʦʾ ʢʽʣʴʢʦʩʪʽ ʊɿ, ʱʦ ʧʨʠʙʫʚʘʶʪʴ ʥʘ ʧʝʨʝʭʨʝʩʪʷ ʟʘ ʪʦʡ ʞʝ ʧʝʨʽ-

ʦʜ ʯʘʩʫ. 

ɼʝʱʦ ʧʽʟʥʽʰʝ ʌ. ɺʝʙʩʪʝʨʦʤ (F. Webster) ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʤʧôʁ ʪʝʨʥʦʛʦ ʽʤʽ-

ʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʚʠʧʘʜʢʦʚʝ ʧʨʠʙʫʪʪʷ ʊɿ ʜʦ ʧʝʨʝʭʨʝʩʪʷ, 

ʜʣʷ ʦʧʠʩʫ ʷʢʦʛʦ ʟʘʩʪʦʩʦʚʫʚʘʚʩʷ ʥʘʡʧʨʦʩʪʽʠhʡ ʧʦʪʽʢ ʧʦʜʽʡ, ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʬʦʨʤʫʣʘ 

ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʟʘʪʨʠʤʢʠ ʊɿ ʧʝʨʝʜ ʈʇ, ʷʢʘ ʩʧʨʦʱʝʥʦ [80, 81] ʟʘʧʠʩʫʻʪʴʩʷ 

ʷʢ  
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ʇʦʚʥʠʡ ʟʘʧʠʩ ʮʽʻʾ ʬʦʨʤʫʣʠ ʧʨʝʜʩʪʘʚʣʷʻ ʪʝʦʨʝʪʠʯʥʠʡ ʽʥʪʝʨʝʩ ʽ ʪʦʤʫ ʜʦ ʥʝʾ 

ʜʦʮʽʣʴʥʦ ʧʦʚʝʨʥʫʪʠʩʷ ʚ ʭʦʜʽ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʟʘʪʨʠʤʦʢ ʊɿ ʪʨʠʚʘʶʪʴ ʽ ʚ ʧʦʪʦʯʥʠʡ ʯʘʩ, ʱʦ ʧʨʠʚʝʣʦ ʜʦ ʚʽʜʥʦʩ-

ʥʦʾ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʽ ʧʽʜʭʦʜʽʚ ʜʦ ʦʮʽʥʢʠ ʯʘʩʫ ʟʘʪʨʠʤʢʠ. ʇʨʠ ʮʴʦʤʫ ʜʝʷʢʽ ʧʽʜʭʦʜʠ ʜʦ 

ʪʘʢʦʾ ʦʮʽʥʢʠ ʚʽʜʙʠʪʽ ʚ ʨʝʛʫʣʷʪʠʚʥʠʭ (ʥʦʨʤʘʪʠʚʥʠʭ) ʜʦʢʫʤʝʥʪʘʭ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʨʽʚ-

ʥʷ. 

ʊʘʢ, ʚ ʘʤʝʨʠʢʘʥʩʴʢʦʤʫ HCM [22] ʥʘʚʦʜʠʪʴʩʷ ʥʘʩʪʫʧʥʘ ʘʥʘʣʽʪʠʯʥʘ ʟʘʣʝʞʥʽʩʪʴ 

ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʩʝʨʝʜʥʴʦʛʦ ʯʘʩʫ ʟʘʪʨʠʤʢʠ ʊɿ ʥʘ ʈʇ: 
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ʜʝ 
1d  ï ʟʘʪʨʠʤʢʘ ʊɿ, ʚʠʢʣʠʢʘʥʘ ʩʚʽʪʣʦʬʦʨʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ ʽ ʚʠʟʥʘʯʝʥʘ ʚ 

ʧʨʠʧʫʱʝʥʥʽ ʧʨʦ ʨʽʚʥʦʤʽʨʥʝ ʧʨʠʙʫʪʪʷ ʊɿ ʥʘ ʧʝʨʝʭʨʝʩʪʷ, ʩ; 

cʚk ï ʢʦʨʠʛʫʚʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʜʣʷ ʚʩʪʘʥʦʚʣʝʥʦʛʦ ʮʠʢʣʫ ʩʚʽʪʣʦʬʦʨʥʦʛʦ ʨʝʛʫ-

ʣʶʚʘʥʥʷ (ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʯʘʩʪʢʠ ʟʝʣʝʥʦʛʦ ʩʠʛʥʘʣʫ ʫ ʩʚʽʪʣʦʬʦʨʥʦʤʫ ʮʠʢʣʽ); 

2d  ï ʜʠʩʢʨʝʪʥʦ ʟʤʽʥʶʚʘʥʘ ʟʘʪʨʠʤʢʘ (incremental delay), ʷʢʘ ʚʨʘʭʦʚʫʻ ʝʬʝʢʪ 

ʚʠʧʘʜʢʦʚʦʛʦ ʧʨʠʙʫʪʪʷ ʊɿ ʥʘ ʧʝʨʝʭʨʝʩʪʷ ʽ ʧʝʨʝʥʘʩʠʯʝʥʥʷ ʥʘʧʨʷʤʫ ʨʫʭʫ, ʘ ʪʘʢʦʞ ʚʠ-

ʟʥʘʯʘʻʪʴʩʷ ʚ ʧʨʠʧʫʱʝʥʥʽ ʧʨʦ ʚʽʜʩʫʪʥʽʩʪʴ ʯʝʨʛʠ ʧʝʨʝʜ ʧʝʨʝʭʨʝʩʪʷʤ ʥʘ ʧʦʯʘʪʢʫ ʧʝʨʽ-

ʦʜʫ, ʜʣʷ ʷʢʦʛʦ ʦʮʽʥʶʻʪʴʩʷ ʩʝʨʝʜʥʷ ʚʝʣʠʯʠʥʘ dt , ʩ; 

3d  ï ʟʘʪʨʠʤʢʘ, ʷʢʘ ʚʠʥʠʢʘʻ ʟʘ ʥʘʷʚʥʦʩʪʽ ʯʝʨʛʠ ʜʦʚʞʠʥʠ Q  ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘ-

ʩʦʙʽʚ ʧʝʨʝʜ ʧʝʨʝʭʨʝʩʪʷʤ ʥʘ ʧʦʯʘʪʢʫ ʧʝʨʽʦʜʫ a  (ʚʠʤʽʨʶʚʘʥʦʛʦ ʚ ʛʦʜʠʥʘʭ), ʜʣʷ ʷʢʦʛʦ 

ʦʮʽʥʶʻʪʴʩʷ ʩʝʨʝʜʥʷ ʚʝʣʠʯʠʥʘ dt , ʩ. ɿʘ ʚʽʜʩʫʪʥʦʩʪʽ ʪʘʢʦʾ ʯʝʨʛʠ 3d  ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʚ-

ʥʠʤ 0. ɿʘ ʥʘʷʚʥʦʩʪʽ ʯʝʨʛʠ ʪʨʝʙʘ ʟʥʘʪʠ ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʫ ʯʘʩʫ ʥʧt , ʷʢʠʡ ʙʫʚ ʙʠ ʥʝ-

ʦʙʭʽʜʥʠʤ ʜʣʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʥʝʟʘʜʦʚʦʣʝʥʦʛʦ ʧʦʧʠʪʫ (ʯʝʨʛʠ ʧʝʨʝʜ ʧʝʨʝʭʨʝʩʪʷʤ), ʘ 

ʪʘʢʦʞ ʧʽʜʙʠʨʘʪʠ ʟʥʘʯʝʥʥʷ ʢʘʣʽʙʨʫʚʘʣʴʥʦʛʦ ʧʘʨʘʤʝʪʨʘ (delay parameter) y); 

Xï ʩʪʫʧʽʥʴ ʥʘʩʠʯʝʥʥʷ ʧʝʚʥʦʛʦ ʥʘʧʨʷʤʫ ʨʫʭʫ (ʧʠʪʦʤʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʛʨʫʧʫ 

ʩʤʫʛ ʨʫʭʫ), ʷʢʠʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʚʽʜʥʦʰʝʥʥʷ ʛʦʜʠʥʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʫʭʫ ʥʘ ʥʘ-

ʧʨʷʤʢʫ ʜʦ ʡʦʛʦ ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ; 

ʟS  ï ʯʘʩʪʢʘ ʊɿ, ʱʦ ʧʨʠʙʫʚʘʶʪʴ ʥʘ ʧʝʨʝʭʨʝʩʪʷ ʧʨʦʪʷʛʦʤ ʟʝʣʝʥʦʛʦ ʩʠʛʥʘʣʫ ʩʚʽ-

ʪʣʦʬʦʨʘ ʜʣʷ ʦʙʨʘʥʦʛʦ ʥʘʧʨʷʤʢʫ; 

ʛʧk  ï ʜʦʜʘʪʢʦʚʠʡ ʢʦʨʠʛʫʚʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʨʘʭʫʚʘʪʠ ʛʨʫʧʦʚʝ 

ʧʨʠʙʫʪʪʷ ʊɿ ʥʘ ʧʝʨʝʭʨʝʩʪʷ; 

x ï ʢʘʣʽʙʨʫʚʘʣʴʥʠʡ ʧʘʨʘʤʝʪʨ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʨʘʭʫʚʘʪʠ ʜʦʜʘʪʢʦʚʫ ʟʘʪʨʠʤʢʫ, 
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ʚʝʣʠʯʠʥʘ ʷʢʦʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʙʨʘʥʦʛʦ ʪʠʧʫ ʩʚʽʪʣʦʬʦʨʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʽ ʡʦʛʦ ʧʘʨʘ-

ʤʝʪʨʽʚ (incremental delay factor); 

V ï ʢʘʣʽʙʨʫʚʘʣʴʥʠʡ ʧʘʨʘʤʝʪʨ, ʱʦ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʜʣʷ ʚʨʘʭʫʚʘʥʥʷ ʭʘʨʘʢʪʝʨʠʩ-

ʪʠʢ ʨʦʟʛʣʷʥʫʪʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʧʝʨʝʭʨʝʩʪʷ (upstream filtering adjustment factor); 

d  ï ʧʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʩʤʫʛ ʨʫʭʫ ʥʘ ʦʙʨʘʥʦʤʫ ʥʘʧʨʷʤʢʫ, ʊɿ/ʛʦʜ. 

ʋ ʢʘʥʘʜʩʴʢʦʤʫ ʢʝʨʽʚʥʠʮʪʚʽ ʧʦ ʦʩʥʦʚʘʭ ʫʧʨʘʚʣʽʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʧʦʪʦʢʘʤʠ 

ʥʘ ʨʝʛʫʣʴʦʚʘʥʠʭ ʧʝʨʝʭʨʝʩʪʷʭ (Canadian Capacity Guide for Signalized Intersections) 

[23] ʚʽʜʤʯ̔ʘʻʪʴʩʷ ʡʦʛʦ ʩʭʦʞʽʩʪʴ ʫ ʙʘʛʘʪʴʦʭ ʘʩʧʝʢʪʘʭ ʟ HCM, ʧʨʦʪʝ ʨʦʙʠʪʴʩʷ ʘʢʮʝʥʪ 

ʥʘ ʚʨʘʭʫʚʘʥʥʽ ʜʝʷʢʠʭ ʚʽʜʤʽʥʥʦʩʪʝʡ ʚ ʟʘʩʪʦʩʫʚʘʥʥʽ ʦʩʥʦʚ ʫʧʨʘʚʣʽʥʥʷ ʨʫʭʦʤ ʽ ʢʘʣʽʙ-

ʨʫʚʘʥʥ ̔ʤʦʜʝʣʝʡ ʨʦʟʨʘʭʫʥʢʫ ʟʘʪʨʠʤʦʢ. ɺ ʮʽʣʦʤʫ ʞ, ʬʦʨʤʫʣʘ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʩʝʨʝʜ-

ʥʴʦʛʦ ʟʘʛʘʣʴʥʦʛʦ ʯʘʩʫ ʟʘʪʨʠʤʢʠ ʊɿ ʚʠʛʣʷʜʘʻ ʧʨʘʢʪʠʯʥʦ ʪʘʢ ʩʘʤʦ, ʷʢ ʽ (1.10). ɺʽʜ-

ʤʽʥʥʽʩʪʴ ʧʦʣʷʛʘʻ ʣʠʰʝ ʫ ʚʽʜʩʫʪʥʦʩʪʽ ʜʦʜʘʥʢʫ 
3d  ʽ ʜʝʱʦ ʽʥʰʦʛʦ ʟʘʧʠʩʫ ʜʦʜʘʥʢʫ 

2d : 
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ʋ ʘʚʩʪʨʘʣʽʡʩʴʢʦʤʫ ʢʝʨʽʚʥʠʮʪʚʽ ʧʦ ʫʧʨʘʚʣʽʥʥʶ ʜʦʨʦʞʥʽʤ ʨʫʭʦʤ (Guide to Traf-

fic Management) ʧʨʠʚʦʜʠʪʴʩʷ ʥʘʩʪʫʧʥʘ ʬʦʨʤʫʣʘ ʜʣʷ ʦʨʽʻʥʪʦʚʥʦʾ ʦʮʽʥʢʠ ʟʘʛʘʣʴʥʦʾ 

ʟʘʪʨʠʤʢʠ ʥʘ ʦʢʨʝʤʦʤʫ ʧʝʨʝʭʨʝʩʪʽ ʟ ʞʦʨʩʪʢʠʤ ʩʚʽʪʣʦʬʦʨʥʠʤ ʨʝʛʫʣʶʚʘʥʥʷʤ, ʟʘʩʥʦ-

ʚʘʥʘ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷʭ ʈ. ɸʢʩʝʣʢ̔ʘ [24, 87]: 
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ʜʝ 0N  ï ʩʝʨʝʜʥʷ ʜʦʚʞʠʥʘ ʯʝʨʛʠ ʧʨʠ ʧʝʨʝʥʘʩʠʯʝʥʥʽ ʥʘʧʨʷʤʢʫ ʨʫʭʫ, ʊɿ; 
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0X  ï ʨʽʚʝʥʴ ʥʘʩʠʯʝʥʥʷ ʥʘʧʨʷʤʫ ʨʫʭʫ, ʧʨʠ ʷʢʦʤʫ ʩʝʨʝʜʥʷ ʜʦʚʞʠʥʘ ʯʝʨʛʠ ʧʨʠʙ-

ʣʠʟʥʦ ʜʦʨʽʚʥʶʻ ʥʫʣʶ, 
0 0,67

600

ʨs T
X

Ö
= + . 

ɹʘʛʘʪʦ ʜʦʩʣʽʜʞʝʥʴ ʧʨʠʩʚʷʯʝʥʦ ʧʝʚʥʦʤʫ ʫʜʦʩʢʦʥʘʣʝʥʥʶ ʘʙʦ ʘʜʘʧʪʘʮʽʾ ʟʘʣʝʞ-

ʥʦʩʪʝʡ, ʥʘʚʝʜʝʥʠʭ ʚ HCM. ʊʘʢ, ʚ ʨʦʙʦʪʽ [88] ʘʚʪʦʨʘʤʠ ʧʨʦʧʦʥʫʶʪʴʩʷ ʤʦʜʠʬʽʢʘʮʽʾ 

ʟʘʣʝʞʥʦʩʪʽ (1.10) ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠ ʫʩʢʣʘʜʥʝʥʥʽ ʫʤʦʚ ʨʫʭʫ ʧʝʨʝʜ ʈʇ ʯʝʨʝʟ: 

1) ʧʨʠʧʘʨʢʦʚʘʥ ̔ʥʝʧʦʜʘʣʽʢ ʚʽʜ ʥʴʦʛʦ ʘʚʪʦʤʦʙʽʣʽ; 2) ʟʫʧʠʥʢʠ ʪʨʘʥʩʧʦʨʪʫ, ʱʦ ʚʠʢʦʥʫʻ 

ʜʦʩʪʘʚʢʫ ʚʘʥʪʘʞʽʚ (ʥʘʧʨʠʢʣʘʜ, ʚ ʪʦʨʛʦʚʽ ʪʦʯʢʠ); 3) ʟʫʧʠʥʢʠ ʤʘʨʰʨʫʪʥʠʭ ʊɿ ʜʣʷ ʧʦ-

ʩʘʜʢʠ-ʚʠʩʘʜʢʠ ʧʘʩʘʞʠʨʽʚ. ʆʜʥʘ ʟ ʪʘʢʠʭ ʤʦʜʠʬʽʢʘʮʽʡ ʧʦʢʣʠʢʘʥʘ ʦʧʠʩʘʪʠ ʟʘʪʨʠʤʢʠ 

ʊʇ ʧʨʠ ʧʦʚʥʦʤʫ ʙʣʦʢʫʚʘʥʥʽ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʤ ʟʘʩʦʙʦʤ, ʱʦ ʧʨʠʧʘʨʢʫʚʘʚʩʷ ʥʘ 

ʩʤʫʟʽ ʟ ʤʝʪʦʶ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʩʧʦʞʠʚʘʯʽʚ ʡʦʛʦ ʧʦʩʣʫʛ: 
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ʘ ʽʥʰʘ ï ʚ ʫʤʦʚʘʭ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʨʫʭʫ ʽ ʚʠʢʦʥʘʥʥʷ ʤʘʥʝʚʨʽʚ ʜʽʣʷʥʢʠ 

ʩʤʫʛʠ ʤʽʞ ʧʨʠʧʘʨʢʦʚʘʥʠʤ ʊɿ ʽ ʩʪʦʧ-ʣʽʥʽʻʶ ʥʘ ʧʝʨʝʭʨʝʩʪʽ: 
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ʜʝ bq  ï ʩʢʦʨʝʛʦʚʘʥʘ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʠʙʫʪʪʷ ʊɿ ʥʘ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʥʘʧʨʷʤʢʫ 

ʨʫʭʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʚʥʦʛʦ ʙʣʦʢʫʚʘʥʥʷ ʩʤʫʛʠ ʨʫʭʫ ʧʨʠʧʘʨʢʦʚʘʥʠʤ ʊɿ, ʊɿ/ʛʦʜ; 

bD  ï ʩʢʦʨʝʛʦʚʘʥʘ ʧʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʥʘʧʨʷʤʫ ʨʫʭʫ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʚʥʦʛʦ ʙʣʦʢʫʚʘʥʥʷ ʩʤʫʛʠ ʨʫʭʫ ʧʨʠʧʘʨʢʦʚʘʥʠʤ ʊɿ, ʊɿ/ʛʦʜ; 
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e ï ʽʥʜʝʢʩ ʚʠʜʽʣʝʥʠʭ ʫ ʩʚʽʪʣʦʬʦʨʥʦʤʫ ʮʠʢʣʽ ʧʝʨʽʦʜʽʚ ʯʘʩʫ; 

0 1 2 3, , ,Q Q Q Q  ï ʜʦʚʞʠʥʘ ʯʝʨʛʠ ʧʝʨʝʜ ʩʚʽʪʣʦʬʦʨʦʤ ʚ ʜʘʥʠʭ ʚʠʜʽʣʝʥʠʭ ʧʝʨʽʦʜʘʭ 

ʯʘʩʫ, ʊɿ; 

1 2 3, ,t t t  ï ʪʨʠʚʘʣʽʩʪʴ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʯʝʨʛʠ ʊɿ 
iQ  ʚ ʜʘʥʠʭ ʚʠʜʽʣʝʥʠʭ ʧʝʨʽʦʜʘʭ 

ʯʘʩʫ, ʩ; 

1 2,q q  ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʧʨʠʙʫʪʪʷ ʊɿ ʥʘ ʧʝʨʝʭʨʝʩʪʷ ʧʨʦʪʷʛʦʤ ʯʘʩʫ 
1t  ʽ 

2t  ʚʽʜʧʦ-

ʚʽʜʥʦ; 

bt  ï ʯʘʩ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʯʝʨʛʠ ʚ ʫʤʦʚʘʭ ʯʘʩʪʢʦʚʦʛʦ ʙʣʦʢʫʚʘʥʥʷ ʩʤʫʛʠ ʨʫʭʫ 

ʧʨʠʧʘʨʢʦʚʘʥʠʤ ʊɿ. 

ʗʢ ʚʠʜʥʦ ʟ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ, ʙʽʣʴʰʽʩʪʴ ʬʦʨʤʫʣ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʟʘʪʨʠʤʦʢ 

ʊɿ ʥʘ ʈʇ ʦʪʨʠʤʘʥʘ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʌ. ɺʝʙʩʪʝʨʘ  [77, 89], ʽ 

ʮʝ ʧʦʨʦʜʞʫʻ ʧʠʪʘʥʥʷ ʚʠʙʦʨʫ ʥʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʢʦʞʥʽʡ ʢʦʥʢʨʝʪʥʽʡ ʩʠʪʫʘʮʽʾ ʽ, ʟʦʢʨʝʤʘ, ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʚ ʜʘʥ̔ʡ ʨʦʙʦʪʽ. 

1.4 ʄʝʪʘ ʽ ʧʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯ ʜʦʩʣʽʜʞʝʥʥʷ 

ʂʽʥʮʝʚʠʤ ʥʘʫʢʦʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚʠʥʥʘ ʩʪʘʪʠ ʨʦʟʨʦʙʢʘ 

ʪʘʢʦʛʦ ʤʝʪʦʜʫ ʤʦʜʝʣʶʚʘʥʥʷ ʐʈ ʊʇ ʚ ʤʽʩʪʘʭ, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʪʘʪʥʶ ʪʦʯʥʽʩʪʴ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʽ ʚʽʜʙʠʚʘʻ ʚʠʧʘʜʢʦʚʠʡ ʭʘʨʘʢʪʝʨ ʜʦʩʣʽʜʞʫʚʘʥʦʾ ʚʝʣʠʯʠʥʠ. 

ɼʦʩʷʛʥʝʥʥʷ ʮʴʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʤʦʞʣʠʚʝ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʚ 

ʩʫʯʘʩʥʽʡ ʧʨʘʢʪʠʮʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʩʬʦʨʤʫʚʘʣʠʩʷ ʜʚʘ ʦʩʥʦʚʥʽ ʧʽʜʭʦʜʠ ʜʦ 

ʤʦʜʝʣʶʚʘʥʥʷ: 

- ʘʥʘʣʽʪʠʯʥʠʡ ʤʘʢʨʦʧʽʜʭʽʜ, ʚ ʷʢʦʤʫ ʘʢʮʝʥʪ ʨʦʙʠʪʴʩʷ ʥʘ ʩʪʽʡʢʽ ʚʟʘʻʤʦʟʚô̫ ʟʢʠ 

ʤʽʞ ʪʝʨʠʪʦʨʽʷʤʠ ʽ ʫʯʘʩʥʠʢʘʤʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʫ; 

- ʽʤʽʪʘʮʽʡʥʠʡ ʤʽʢʨʦʧʽʜʭʽʜ, ʚ ʷʢʦʤʫ ʦʩʥʦʚʥʽ ʟʫʩʠʣʣʷ ʜʦʢʣʘʜʘʶʪʴʩʷ ʜʦ ʦʧʠʩʫ 

ʦʜʥʦʨʘʟʦʚʠʭ ʚʟʘʻʤʦʜʽʡ ʤʽʞ ʽʥʜʠʚʽʜʫʘʣʴʥʠʤʠ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʪʨʘʥʩʧʦʨʪʥʦʾ ʽʥʬʨʘ-

ʩʪʨʫʢʪʫʨʠ; 
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ɿ ʥʠʭ ʥʝʦʙʭʽʜʥʦ ʦʙʨʘʪʠ ʤʝʪʦʜ, ʥʘʡʙʽʣʴʰ ʧʨʠʜʘʪʥʠʡ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʜʘʥʽʡ 

ʨʦʙʦʪ.̔ 

ʇʦʧʝʨʝʜʥʽ ʧʽʜʨʦʟʜʽʣʠ ʨʦʙʦʪʠ ʙʫʣʠ, ʚ ʦʩʥʦʚʥʦʤʫ, ʧʨʠʩʚʷʯʝʥʽ ʘʥʘʣʽʟʫ ʤʝʪʦʜʽʚ, 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʚ ʘʥʘʣʽʪʠʯʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ, ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʚʽʜ-

ʧʦʚʽʜʘʶʪʴ ʦʙʨʘʥʦʤʫ ʥʘʧʨʷʤʫ ʜʦʩʣʽʜʞʝʥʴ. ʎʷ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʦʙʫʤʦʚʣʝʥʘ ʪʠʤ, ʱʦ, 

ʧʦ-ʧʝʨʰʝ, ʚʦʥʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʤʘʩʰʪʘʙʫ ʜʘʥʦʛʦ ʧʠʪʘʥʥʷ, ʪʦʙʪʦ ʜʦʟʚʦʣʷʶʪʴ ʦʧʠʩʫʚʘ-

ʪʠ ʪʨʘʥʩʧʦʨʪʥʽ ʩʠʩʪʝʤʠ ʤʽʩʪ ʘʙʦ ʦʢʨʝʤʠʭ ʪʝʨʠʪʦʨʽʡ ʚ ʾʭ ʤʝʞʘʭ, ʟ ʚʝʣʠʢʦʶ ʧʣʦʱʝʶ ʽ 

ʨʦʟʚʠʥʝʥʦʶ ʪʨʘʥʩʧʦʨʪʥʦʶ ʤʝʨʝʞʝʶ. ʇʦ-ʜʨʫʛʝ, ʚʦʥʠ ʤʽʩʪʷʪʴ ʽʥʩʪʨʫʤʝʥʪʠ, ʜʦʩʪʘʪʥʽ 

ʜʣ̫ ʦʧʠʩʫ ʦʩʥʦʚʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʫʟʣʽʚ (ʚʝʨʰʠʥ) ʽ ʚʽʜʨʽʟʢʽʚ (ʨʝʙʝʨ) ʤʝʨʝʞʽ. ʊʦʤʫ 

ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʚʦʥʠ ʚʠʛʣʷʜʘʶʪʴ ʙʽʣʴʰ ʧʨʠʡʥʷʪʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʤʦʜʝʣʶʚʘʥʥʷ 

ʥʝ ʜʠʚʣʷʯʠʩʴ ʥʘ ʪʝ, ʱʦ ʚʦʥʠ ʧʨʠʟʥʘʯʝʥʽ ʪʽʣʴʢʠ ʜʣʷ ʦʮʽʥʢʠ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʯʘʩʫ 

ʘʙʦ ʰʚʠʜʢʦʩʪʽ ʧʝʨʝʤʽʱʝʥʴ ʜʣʷ ʦʜʠʥʠʯʥʠʭ ʦʙô̒ ʢʪʽʚ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʮʠʭ ʤʝʪʦʜʽʚ ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ, ʱʦ ʚ ʥʠʭ ʽ ʚ ʤʦʜʝʣʷʭ, 

ʱʦ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʟ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷʤ, ʦʩʥʦʚʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʧʦ-

ʜʽʣʦʤ ʊʇ ʧʦ ɺɼʄ ʻ ʟʤʽʥʘ ʨʦʟʨʘʭʫʥʢʦʚʦʛʦ ʯʘʩʫ ʧʦʜʦʣʘʥʥʷ ʦʢʨʝʤʠʭ ʝʣʝʤʝʥʪʽʚ ʤʝ-

ʨʝʞʽ ï ʚʫʟʣʽʚ ʘʙʦ ʚʽʜʨʽʟʢʽʚ. ʎʝʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʤʘʻ ʥʝʙʘʞʘʥʠʡ ʧʦʙʽʯʥʠʡ ʝʬʝʢʪ, 

ʷʢʠʡ ʧʦʣʷʛʘʻ ʫ ʙʝʟʧʦʩʝʨʝʜʥʴʦʤʫ ʚʧʣʠʚʽ ʯʘʩʫ ʨʫʭʫ ʥʘ ʐʈ. ʊʦʤʫ ʧʨʘʛʥʝʥʥʷ ʪʨʘʥʩʧʦ-

ʨʪʥʦʛʦ ʽʥʞʝʥʝʨʘ ʜʦ ʜʦʩʷʛʥʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ ʽ ʬʘʢʪʠʯʥʠʤʠ 

ʽʥʪʝʥʩʠʚʥʦʩʪʷʤʠ ʨʫʭʫ ʊʇ ʥʘ ɺɼʄ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʧʦʚʥʦʾ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ 

ʬʘʢʪʠʯʥʦʶ ʽ ʨʦʟʨʘʭʫʥʢʦʚʦʶ ʰʚʠʜʢʦʩʪʷʤʠ ʨʫʭʫ ʊɿ. 

ʋ ʪʘʢʠʭ ʫʤʦʚʘʭ ʘʢʪʫʘʣʴʥʠʤ ʩʪʘʻ ʚʠʙʽʨ ʽ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʝʬʝʢʪʠʚʥʦʛʦ ʤʝʪʦʜʫ 

ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʧʦʜʽʣʦʤ ʊʇ ʚ ʘʥʘʣʽʪʠʯʥʽʡ ʪʨʘʥʩʧʦʨʪʥʽʡ ʤʦʜʝʣʽ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦ-

ʢʠʡ ʩʪʫʧʽʥʴ ʚʧʣʠʚʫ ʥʘ ʨʦʟʧʦʜʽʣ ʢʦʨʝʩʧʦʥʜʝʥʮʽʡ ʤʽʞ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤʠ ʚʘʨʽʘʥʪʘʤʠ 

ʰʣʷʭʫ ʧʨʷʤʫʚʘʥʥʷ ʧʨʠ ʥʝʟʥʘʯʥʽʡ ʜʽʾ ʥʘ ʐʈ ʊɿ. ʆʙʦʚô̫ ʟʢʦʚʠʤ ʧʨʠ ʮʴʦʤʫ  ̒ʫʚʘʞʥʝ 

ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʚʠʙʦʨʫ ʦʙô̒ ʢʪʫ ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ, ʦʩʢʽʣʴʢʠ ʚʥ̔ ʧʦʚʠʥʝʥ ʥʦʩʠʪʠ ʨʝʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠʩʷ 

ʥʘʷʚʥʽʩʪʶ ʧʦʚʥʦ ʾʽʥʬʦʨʤʘʮʽ ʾʧʨʦ ʧʘʨʘʤʝʪʨʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ. 

ʂʨʽʤ ʪʦʛʦ, ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʙʘʞʘʥʦʛʦ ʽʥʩʪʨʫʤʝʥʪʫ ʦʧʠʩʫ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʢʦ-

ʣʠʚʘʥʴ ʐʈ ʃɸ ʚ ʤʽʩʪʘʭ ʘʥʘʣʽʪʠʯʥʽ ʪʨʘʥʩʧʦʨʪʥʽ ʤʦʜʝʣʽ ʤʘʶʪʴ ʙʫʪʠ ʜʦʧʦʚʥʝʥʽ ʤʝʭʘ-

ʥʽʟʤʦʤ ʧʝʨʝʭʦʜʫ ʚʽʜ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʐʈ ʜʦ ʧʘʨʘʤʝʪʨʽʚ ʟʘʢʦʥʫ ʾʾ ʨʦʟʧʦʜʽʣʫ. 



45 

ɯʤʽʪʘʮʽʡʥʽ ʤʦʜʝʣʽ, ʥʘ ʧʝʨʰʠʡ ʧʦʛʣʷʜ, ʚʠʛʣʷʜʘʶʪʴ ʧʝʨʩʧʝʢʪʠʚʥʽʰʠʤʠ ʟ ʪʦʯʢʠ 

ʟʦʨʫ ʾʭ ʤʦʞʣʠʚʦʩʪʝʡ ʧʨʠ ʦʧʠʩʽ ʚʠʧʘʜʢʦʚʦʾ ʐʈ ʊɿ. ʇʨʦʪʝ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʩʚʽʡ ʧʦ-

ʚʝʜʽʥʢʦʚʠʡ ʭʘʨʘʢʪʝʨ, ʱʦ ʚʨʘʭʦʚʫʻ ʚʠʧʘʜʢʦʚʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʫ ʥʘ ʚʭʦʜʽ ʚ 

ʤʦʜʝʣʴ, ʚʦʥʠ ʥʝ ʤʦʞʫʪʴ ʚʚʘʞʘʪʠʩʷ ʥʘʜʽʡʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʦʧʠʩʫ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ 

ʢʦʣʠʚʘʥʥʷ ʐʈ ʟ ʮʽʣʦʛʦ ʨʷʜʫ ʧʨʠʯʠʥ. ɺ ʧʝʨʰʫ ʯʝʨʛʫ, ʮʝ ʦʙʫʤʦʚʣʝʥʦ ʦʙʤʝʞʝʥʠʤʠ 

ʤʘʩʰʪʘʙʘʤʠ ʦʙô̒ ʢʪʽʚ, ʽʤʽʪʘʮʽʡʥʽ ʤʦʜʝʣʽ ʷʢʠʭ ʤʦʞʥʘ ʩʪʚʦʨʶʚʘʪʠ. ʇʨʠʯʦʤʫ ʮʽ ʦʙʤʝ-

ʞʝʥʥʷ ʚʠʟʥʘʯʘʶʪʴʩʷ ʥʝ ʩʪʽʣʴʢʠ ʦʙʯʠʩʣʶʚʘʣʴʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʢʦʤʧôʁ ʪʝʨʘ, ʩʢʽ-

ʣʴʢʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʩʘʤʠʭ ʤʦʜʝʣʝʡ. ɺʠʧʘʜʢʦʚʽ ʚʭʦʜʠ ʚ ʤʦʜʝʣʴ, ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʟʘʢʦʥʘʤʠ ʨʦʟʧʦʜʽʣʫ ʪʘ ʾʭ ʧʘʨʘʤʝʪʨʘʤʠ, ʧʝʨʝʜʙʘʯʘʶʪʴ ʜʫʞʝ ʩʧʝʮʠʬʽʯʥʠʡ ʩʧʦʩʽʙ 

ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʪʨʝʙ ʫʯʘʩʥʠʢʽʚ ʨʫʭʫ ʚ ʧʝʨʝʩʫʚʘʥʥʷʭ. 

ʄʦʜʝʣʣʶ ʧʦʧʠʪʫ ʚ ʥʠʭ ʻ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʭʽʜʥʠʭ ʽ ʚʠʭʽʜʥʠʭ ʊʇ ʽʟ ʟʘʜʘʥʦʶ 

ʡʤʦʚʽʨʥʽʩʪʶ ʚʠʢʦʥʘʥʥʷ ʧʦʚʦʨʦʪʽʚ ʥʘ ʯʝʨʛʦʚʦʤʫ ʧʝʨʝʭʨʝʩʪʽ. ʊʘʢʦʛʦ ʩʧʦʩʦʙʫ ʮʽʣʢʦʤ 

ʜʦʩʪʘʪʥʴʦ ʧʨʠ ʨʦʟʛʣʷʜʽ ʽʟʦʣʴʦʚʘʥʠʭ ʬʨʘʛʤʝʥʪʽʚ ɺɼʄ, ʱʦ ʛʨʘʶʪʴ ʚ ʦʩʥʦʚʥʦʤʫ ʪʨʘʥ-

ʟʠʪʥʫ ʨʦʣʴ ʽ ʱʦ ʥʝ ʻ ʦʙô̒ ʢʪʘʤʠ, ʢʦʪʨʽ ʛʝʥʝʨʫʶʪʴ ʽ ʧʦʛʣʠʥʘʶʪʴ ʧʝʨʝʩʫʚʘʥʥʷ. ʇʨʦʪʝ, 

ʜʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʚʝʣʠʢʠʭ ʪʝʨʠʪʦʨʽʡ ʚʽʜʩʫʪʥʽʩʪʴ ʧʫʥʢʪʽʚ ʚʽʜʧʨʘʚ-

ʣʝʥʥʷ ʽ ʧʨʠʟʥʘʯʝʥʥʷ ʜʣʷ ʧʦʾʟʜʦʢ ʥʝ ʟʘʩʣʫʛʦʚʫʻ ʧʨʘʚʘ ʚʚʘʞʘʪʠʩʷ ʜʦʧʫʩʪʠʤʠʤ, ʦʩʢʽ-

ʣʴʢʠ ʟʤʦʜʝʣʴʦʚʘʥʽ ʧʦʾʟʜʢʠ ʽ ʨʝʘʣʴʥʠʡ ʧʦʧʠʪ ʤʦʞʫʪʴ ʩʧʽʚʧʘʩʪʠ ʭʽʙʘ ʱʦ ʷʢ ʚʠʥʷʪʦʢ ʽ 

ʰʚʠʜʰʝ ʚʠʧʘʜʢʦʚʦ. 

ʑʝ ʦʜʥʽʻʶ ʦʩʦʙʣʠʚʽʩʪʶ ʽʤʽʪʘʮʽʡʥʠʭ ʤʦʜʝʣʝʡ ʻ ʾʭ ʩʣʘʙʢʘ ʢʝʨʦʚʘʥʽʩʪʴ, ʦʙʫʤʦ-

ʚʣʝʥʘ ʜʫʞʝ ʧʨʦʩʪʠʤ ʭʘʨʘʢʪʝʨʦʤ ʦʧʠʩʫʚʘʥʠʭ ʚ ʥʠʭ ʧʨʦʮʝʩʽʚ. ʈʽʟʥʦʤʘʥʽʪʪʷ ʨʝʟʫʣʴʪʘ-

ʪʽʚ, ʱʦ ʥʦʩʷʪʴ ʚʠʧʘʜʢʦʚʠʡ ʭʘʨʘʢʪʝʨ, ʚ ʥʠʭ ʦʙʫʤʦʚʣʝʥʝ ʚʠʧʘʜʢʦʚʠʤʠ ʚʭʦʜʘʤʠ, ʷʢʽ 

ʩʢʣʘʜʥʦ ʢʝʨʫʶʪʴʩʷ ʽ ʩʢʣʘʜʥʦ ʧʝʨʝʚʽʨʷʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʨʝʘʣʽʟʘʮʽʡ. 

ɿʚʠʯʘʡʥʦ, ʩʪʘʪʠʩʪʠʯʥʦ ʧʦʨʽʚʥʷʪʠ ʜʚʽ ɺɺ ʥʘ ʚʝʣʠʢʦʤʫ ʤʘʩʠʚʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʙʫʚʘʻ 

ʤʦʞʣʠʚʦ ʧʨʘʢʪʠʯʥʦ ʟʘʚʞʜʠ, ʘʣʝ ʦʩʴ ʚʧʣʠʥʫʪʠ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʧʨʠʚʝʩ-

ʪʠ ʾʭ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʟ ʨʝʘʣʴʥʽʩʪʶ ʚ ʽʤʽʪʘʮʽʡʥʽʡ ʤʦʜʝʣʽ ʥʘʙʘʛʘʪʦ ʩʢʣʘʜʥʽʰʝ, ʥʽʞ ʚ 

ʘʥʘʣʽʪʠʯʥʽʡ. 

ɯʤʽʪʘʮʽʡʥʽ ʤʦʜʝʣʽ ʤʽʩʪʷʪʴ ʚ ʩʦʙʽ ʟʥʘʯʥʦ ʤʝʥʰʝ ʽʥʩʪʨʫʤʝʥʪʽʚ ʥʘʣʘʰʪʫʚʘʥʥʷ, 

ʥʽʞ ʘʥʘʣʽʪʠʯʥʽ. ʎʝ ʦʙʫʤʦʚʣʝʥʦ ʧʨʦʩʪʦʪʦʶ ʘʥʘʣʽʪʠʯʥʦʾ ʯʘʩʪʠʥʠ ʽʤʽʪʘʮʽʡʥʠʭ 

ʤʦʜʝʣʝʡ, ʷʢʽ ʟʘʟʚʠʯʘʡ ʥʝ ʤʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʥʘʣʘʰʪʫʚʘʥʥʷ ʥʘʚʽʪʴ ʥʘ ʜʫʞʝ ʧʨʦʩʪʽ ʽ 

ʚʘʞʣʠʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʨʝʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʫ. ʇʨʠʢʣʘʜʦʤ ʪʘʢʠʭ 
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ʦʙʤʝʞʝʥʴ ʻ ʥʝʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʨʝʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʦʪʦʢʫ ʥʘʩʠʯʝʥʥʷ ʚ ʪʘʢʦʤʫ 

ʩʫʯʘʩʥʦʤʫ ʽ ʨʦʟʚʠʥʝʥʦʤʫ ʽʥʩʪʨʫʤʝʥʪʽ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʷʢ PTVÈ VISSIM. 

ɺʟʘʛʘʣʽ ʢʘʞʫʯʠ, ʽʩʥʫʶʯʽ ʽʤʽʪʘʮʽʡʥʽ ʤʦʜʝʣʽ ʩʪʚʦʨʶʚʘʣʠʩʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʽʥʞʝʥʝʨʥʠʭ, ʘ ʥʝ ʥʘʫʢʦʚʠʭ ʟʘʚʜʘʥʴ, ʽ ʧʦʚʥʽʩʪʶ ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʚʦʻʤʫ ʧʨʠʟʥʘʯʝʥʥʶ ï 

ʩʪʚʦʨʶʶʪʴ ʫʷʚʣʝʥʥʷ ʧʨʦ ʥʘʩʣʽʜʢʠ ʨʝʘʣʽʟʘʮʽʾ ʪʠʭ ʯʠ ʽʥʰʠʭ ʫʧʨʘʚʣʷʶʯʠʭ ʜʽʡ ʥʘ 

ʬʨʘʛʤʝʥʪʘʭ ɺɼʄ. ʇʨʦʪʝ ʾʭ ʜʦʟʚʦʣʷʶʯʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʩʪʘʻ ʥʝʜʦʩʪʘʪʥʴʦ, ʢʦʣʠ 

ʧʦʯʠʥʘʻ ʡʪʠ ʤʦʚʘ ʧʨʦ ʨʽʰʝʥʥʷ ʥʘʫʢʦʚʠʭ ʟʘʚʜʘʥʴ ʟ ʚʠʱʠʤʠ ʚʠʤʦʛʘʤʠ ʜʦ ʪʦʯʥʦʩʪʽ 

ʨʝʟʫʣʴʪʘʪʽʚ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ. 

ʊʦʤʫ ʜʣʷ ʮʽʣʝʡ ʜʘʥʦʾ ʨʦʙʦʪʠ ʥʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʥʠʤ ʩʧʦʩʦʙʦʤ ʤʦʜʝʣʶʚʘʥʥʷ 

ʚʠʧʘʜʢʦʚʦʾ ʐʈ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʘʢʨʦʤʦʜʝʣʽ ʨʝʘʣʴʥʠʭ ʦʙô̒ ʢʪʽʚ ʟ ʥʘ-

ʩʪʫʧʥʠʤ ʧʝʨʝʭʦʜʦʤ ʚʽʜ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʐʈ ʊɿ ʥʘ ʜʽʣʷʥʢʘʭ ʤʝʨʝʞʽ ʜʦ ʾʾ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ ʷʢ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʤʘʪʠ ʫʷʚʣʝʥʥʷ ʧʨʦ ʮʽ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʠ, ʟʘʟʚʠʯʘʡ ʙʫʚʘʻ ʜʦʩʪʘʪʥʽʤ ʟʥʘʥʥʷ ʚʽʜʧʦʚʽʜʥʦʛʦ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ ʽ ʡʦʛʦ ʧʘʨʘʤʝʪ-

ʨʽʚ ï ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʩʧʦʜʽʚʘʥʥʷ ʽ ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ɿʈ ʐʈ ʻʜʠʥʠʤ ʤʦʞʣʠʚʠʤ ʩʧʦʩʦʙʦʤ  ̒ʩʧʦʩʪʝʨʝ-

ʞʝʥʥʷ ʟʘ ʨʝʘʣʴʥʠʤʠ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʷʢ ʮʝ ʽ ʨʦʙʠʣʦʩʷ ʚ ʫʩʽʭ ʧʦʧʝʨʝʜʥʽʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ ʐʈ, ʦʧʠʩʘʥʠʭ ʚ ʧʽʜʨʦʟʜʽʣʽ 1.2. ʊʘʢʠʡ ʩʪʘʥ ʧʠʪʘʥʥʷ ʦʙʫʤʦʚʣʝʥʠʡ ʽʥ-

ʜʠʚʽʜʫʘʣʴʥʠʤ ʭʘʨʘʢʪʝʨʦʤ ʩʧʦʩʪʝʨʝʞʫʚʘʥʠʭ ʟʥʘʯʝʥʴ ʰʚʠʜʢʦʩʪʽ ʊɿ, ʷʢʽ ʧʦʚʥʽʩʪʶ ʚʠ-

ʟʥʘʯʘʶʪʴʩʷ ʡʦʛʦ ʚʦʜʽʻʤ. ʉʫʯʘʩʥʘ ʥʘʫʢʘ ʜʣʷ ʚʠʚʯʝʥʥʷ ʩʚʽʜʦʤʦʾ ʧʦʚʝʜʽʥʢʠ ʣʶʜʠʥʠ 

ʥʘʜʘʻ ʪʽʣʴʢʠ ʦʜʠʥ ʩʪʘʪʠʩʪʠʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ʜʦʩʣʽʜʞʝʥʥʷ. ʊʽ ʞ ʩʪʘʪʠʩʪʠʯʥʽ ʤʦʜʝʣʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʦʚʝʜʽʥʢʠ ʫʯʘʩʥʠʢʽʚ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝ-

ʩʫ, ʪʦʤʫ ʧʠʪʘʥʥʷ ʧʨʦ ʚʠʙʽʨ ʥʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʥʦʛʦ ʤʝʪʦʜʫ ʜʦʩʣʽʜʞʝʥʥʷ ʐʈ ʊɿ ʚ ʮʽʡ 

ʨʦʙʦʪʽ ʥʝ ʩʪʘʚʠʪʴʩʷ ï ʮʝ ʧʘʩʠʚʥʠʡ ʝʢʩʧʝʨʠʤʝʥʪ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʨʫʭʫ, ʱʦ ʚʠʥʠʢʘ-

ʶʪʴ ʥʘ ʦʢʨʝʤʠʭ ʜʽʣʷʥʢʘʭ ɺɼʄ. 

ʇʨʠ ʮʴʦʤʫ, ʷʢ ʧʦʢʘʟʘʚ ʦʛʣʷʜ ʽʩʥʫʶʯʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʥʘʡʤʝʥʰ ʚʠʚʯʝʥʦʶ ʐʈ  ̒

ʚ ʤʽʩʮʷʭ ʟʽ ʩʢʣʘʜʥʠʤʠ ʫʤʦʚʘʤʠ ʨʫʭʫ, ʷʢʽ ʚʠʥʠʢʘʶʪʴ ʥʘ ʤʽʩʴʢʠʭ ɺɼʄ, ʧʨʠʯʦʤʫ ʤʽʨʘ 

ʩʢʣʘʜʥʦʩʪʽ ʜʦʨʦʞʥʽʭ ʩʠʪʫʘʮʽʡ ʽ ʫʤʦʚ ʧʨʦʾʟʜʫ ʜʽʣʷʥʦʢ ɺɼʄ ʩʠʣʴʥʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʾʭ 

ʙʣʠʟʴʢʦʩʪʽ ʜʦ ʮʝʥʪʨʫ ʤʽʩʪ. ʊʦʤʫ ʦʩʥʦʚʥʫ ʫʚʘʛʫ ʚ ʨʦʙʦʪʽ ʩʣʽʜ ʧʨʠʜʽʣʷʪʠ ʨʦʟʛʣʷʜʫ 

ʩʘʤʝ ʮʝʥʪʨʘʣʴʥʠʭ, ʥʘʡʙʽʣʴʰ ʟʘʚʘʥʪʘʞʝʥʠʭ ʨʫʭʦʤ ʯʘʩʪʠʥ ʤʽʩʪ. 

ʇʨʦʪʝ ʫʤʦʚʠ ʧʨʦʚʝʜʝʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʐʈ ʚ ʤʽʩʪʘʭ, ʽ ʪʠʤ ʙʽʣʴʰʝ ʚ ʾʭ ʮʝʥ-
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ʪʨʘʭ, ʥʝ ʚʽʜʧʦʚʽʜʘʶʪʴ ʟʚʠʯʘʡʥʠʤ ʫʤʦʚʘʤ ʧʨʦʚʝʜʝʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʴ [73]. ɹʽʣʴʰ ʪʦʛʦ 

ʚʦʥʠ ʰʚʠʜʰʝ ʩʫʧʝʨʝʯʘʪʴ ʾʤ, ʦʩʢʽʣʴʢʠ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʽʥʩʪʨʫʢʮʽʷʭ ʧʨʷʤʦ ʚʢʘʟʫʻʪʴʩʷ 

ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʫʥʠʢʘʪʠ ʟʦʥ, ʱʦ ʚʠʢʣʠʢʘʶʪʴ ʧʨʠʩʢʦʨʝʥʥʷ ʘʙʦ ʫʧʦʚʽʣʴʥʝʥʥʷ ʘʚʪʦ-

ʤʦʙʽʣʽʚ, ʪʦʙʪʦ ʟʦʥ ʟʽ ʩʢʣʘʜʥʠʤʠ ʫʤʦʚʘʤʠ ʨʫʭʫ. ʎʝ ʩʪʚʦʨʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʰʫʢʫ ʽ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʥʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʥʠʭ ʩʧʦʩʦʙʽʚ ʟʘʤʽʨʫ ʐʈ ʊɿ ʚ ʩʢʣʘʜʥʠʭ ʟ ʪʦʯʢʠ ʟʦ-

ʨʫ ʰʚʠʜʢʦʩʪʽ ʫʤʦʚʘʭ, ʷʢʽ ʜʦʟʚʦʣʷʪʴ ʦʪʨʠʤʘʪʠ ʜʦʩʪʦʚʽʨʥʽ ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ, ʧʨʠ-

ʜʘʪʥʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚ ʾʾ ʟʥʘʯʝʥʥʷʭ. ɼʦʜʘʪʢʦʚʠʤ ʘʨʛʫʤʝʥʪʦʤ ʥʘ 

ʢʦʨʠʩʪʴ ʧʦʰʫʢʫ ʥʦʚʠʭ ʩʧʦʩʦʙʽʚ ʟʘʤʽʨʫ ʰʚʠʜʢʦʩʪʽ ʻ ʽʥʜʠʚʽʜʫʘʣʴʥʘ ʤʘʥʝʨʘ ʧʨʦʾʟʜʫ 

ʩʢʣʘʜʥʦʾ ʜʽʣʷʥʢʠ ʢʦʞʥʠʤ ʚʦʜʽʻʤ, ʟʘʣʝʞʥʘ ʚʽʜ ʙʘʛʘʪʴʦʭ ʯʠʥʥʠʢʽʚ, ʦʮʽʥʠʪʠ ʷʢʽ ʤʦʞʥʘ 

ʪʽʣʴʢʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʧʦʚʽʜʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

ɺʠʩʥʦʚʢʠ ʧʦ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʫ 

1. ʅʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʦʩʥʦʚʥʠʤ ʩʧʦʩʦʙʦʤ ʦʮʽʥʢʠ ʯʘʩʫ ʧʨʦʾʟʜʫ ʚ ʤʽʩʴʢʠʭ 

ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʽʭ ʤʝʨʝʞʘʭ ʻ ʚʠʟʥʘʯʝʥʥʷ ʯʘʩʫ ʧʦʜʦʣʘʥʥʷ ʜʽʣʷʥʦʢ ʟʘʣʝʞʥʦ ʚʽʜ ʩʪʫ-

ʧʝʥʷ ʾʭ ʟʘʚʘʥʪʘʞʝʥʥʷ, ʪʦʙʪʦ ʙʣʠʟʴʢʦʩʪʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʊʇ ʥʘ ʜʽʣʷʥʮʽ ʜʦ ʡʦʛʦ ʇʉ. 

ɻʦʣʦʚʥʦʶ ʧʨʦʙʣʝʤʦʶ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʻ ʥʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʟʥʘʯʝʥʴ 

ʇʉ ʦʜʥʽʻʾ ʩʤʫʛʠ ʨʫʭʠ, ʟ ʷʢʠʭ ʬʦʨʤʫʻʪʴʩʷ ʇʉ ʫʩʽʻʾ ʜʽʣʷʥʢʠ. 

2. ʇʉ ʜʽʣʷʥʢʠ ʤʝʨʝʞʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʦʧʫʩʢʥʦʶ ʩʧʨʦʤʦʞʥʽʩʪʶ ʨʝʛʫʣʴʦʚʘʥʠʭ 

ʧʝʨʝʭʨʝʩʪʴ ʥʘ ʥʽʡ ʽ ʷʢʱʦ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʨʦʟʧʦʜʽʣʫ ʊʇ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ ʦʧʠʩʘʪʠ 

ʟʘʪʨʠʤʢʠ ʊɿ ʥʘ ʧʝʨʝʭʨʝʩʪʷʭ, ʪʦ ʤʦʞʥʘ ʚʠʢʣʶʯʠʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʜʘʚʘʪʠ ʦʙʤʝʞʝʥ-

ʥʷ ʧʦ ʇʉ ʚʽʜʨʽʟʢʽʚ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʙʫʜʝ ʟʘʚʞʜʠ ʙʽʣʴʰʘ ʇʉ ʚʽʜʧʦʚʽʜʥʠʭ ʈʇ. 

3. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʚ ʧʠʪʘʥʥʽ ʚʠʟʥʘʯʝʥʥʷ ʇʉ ʩʤʫʛʠ ʨʫʭʫ, ʙʽʣʴ-

ʰʽʩʪʴ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʨʦʟʧʦʜʽʣʫ ʊʇ ʚ ʨʦʟʨʘʭʫʥʢʘʭ ʩʧʠʨʘʶʪʴʩʷ ʩʘʤʝ ʥʘ ʥʝʾ ʘʙʦ ʥʘ 

ʇʉ ʧʦʚʦʨʦʪʽʚ, ʘ ʥʝ ʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʈʇ. ʎʝ ʚʠʢʣʠʢʘʻ ʩʫʤʥʽʚʠ ʫ ʩʚʦʾʡ ʩʧʨʘʚʝʜʣʠ-

ʚʦʩʪʽ ʽ ʩʪʚʦʨʶʻ ʨʝʟʝʨʚʠ ʜʣʷ ʽʩʪʦʪʥʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʤʦʜʝʣʶʚʘʥʥʷ ʨʫʭʫ ɯʊ ʚ 

ʤʽʩʪʘʭ ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʨʦʙʢʠ ʧʽʜʭʦʜʫ ʜʦ ʨʦʟʧʦʜʽʣʫ ʊʇ ʥʘ ʦʩʥʦʚʽ ʦʮʽʥʢʠ ʾʭ ʟʘʪʨʠʤʦʢ 

ʥʘ ʧʝʨʝʭʨʝʩʪʷʭ. ɺʽʥ ʚʠʤʘʛʘʻ ʨʦʟʨʦʙʢʠ ʦʩʥʦʚ ʡʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽ ʫʚʘʞʥʦʛʦ ʚʠʚʯʝʥʥʷ 
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ʤʦʞʣʠʚʦʩʪʝʡ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʩʥʫʶʯʠʤ ʥʘʡʙʽʣʴʰ ʧʦʰʠʨʝʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʧʦʪʦʢʽʚ ʥʘ 

ʦʩʥʦʚʽ ʇʉ ʜʽʣʷʥʦʢ ɺɼʄ. 

4. ʉʧʽʣʴʥʽʩʪʴ ʧʽʜʭʦʜʽʚ ʜʦ ʦʮʽʥʢʠ ʨʽʚʥʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ɯʊ, ʟʘ-

ʩʥʦʚʘʥʠʭ ʥʘ ʚʠʟʥʘʯʝʥʥʽ ʟʘʪʨʠʤʦʢ ʥʘ ʧʝʨʝʭʨʝʩʪʷʭ ʽ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʥʘ ʜʽʣʷʥʢʘʭ, 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʩʥʦʚʢʫ ʧʨʦ ʪʝ, ʱʦ ʩʘʤʝ ʮʽ ʜʚʘ ʧʘʨʘʤʝʪʨʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʦʩʥʦʚʥʠ-

ʤʠ ʧʨʠ ʫʧʨʘʚʣʽʥʥʽ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʧʦʪʦʢʘʤʠ. 

5. ʆʩʥʦʚʥʠʤ ʥʘʧʨʷʤʦʤ ʚ ʽʩʥʫʶʯʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʐʈ ʘʚʪʦʤʦʙʽʣʽʚ ʻ ʾʾ ʚʠʚʯʝʥ-

ʥʷ ʫ ʚʽʣʴʥʠʭ ʫʤʦʚʘʭ ʨʫʭʫ ʥʘ ʤʽʞʤʽʩʴʢʠʭ ʜʦʨʦʛʘʭ ʧʨʠ ʻʜʠʥʦʤʫ ʦʙʤʝʞʝʥʥʽ ʥʘ ʤʘʢʩʠ-

ʤʘʣʴʥʦ ʜʦʟʚʦʣʝʥʫ ʰʚʠʜʢʽʩʪʴ, ʚʩʪʘʥʦʚʣʝʥʫ ʧʨʘʚʠʣʘʤʠ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʘʙʦ ʜʦʨʦʞ-

ʥʽʤʠ ʟʥʘʢʘʤʠ. ʋ ʮʠʭ ʫʤʦʚʘʭ ʰʚʠʜʢʽʩʪʴ ʟʘʚʞʜʠ ʨʦʟʧʦʜʽʣʝʥʘ ʥʦʨʤʘʣʴʥʦ. ʆʩʢʽʣʴʢʠ ʥʘ 

ʤʽʩʴʢʠʭ ʪʝʨʠʪʦʨʽʷʭ ʫʤʦʚʠ ʨʫʭʫ ʥʝ ʤʦʞʫʪʴ ʚʚʘʞʘʪʠʩʷ ʚʽʣʴʥʠʤʠ, ʟʘʜʘʯʘ ʚʠʟʥʘʯʝʥʥʷ 

ɿʈ ʐʈ ʚ ʪʘʢʠʭ ʫʤʦʚʘʭ ʻ ʘʢʪʫʘʣʴʥʦ .ʁ 

6. ɼʣʷ ʮʽʣʝʡ ʜʘʥʦʾ ʨʦʙʦʪʠ ʥʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʥʠʤ ʩʧʦʩʦʙʦʤ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠ-

ʧʘʜʢʦʚʦʾ ʐʈ ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʘʢʨʦʤʦʜʝʣʶʚʘʥʥʷ ʟ ʥʘʩʪʫʧʥʠʤ ʧʝʨʝ-

ʭʦʜʦʤ ʚʽʜ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʐʈ ʊɿ ʥʘ ʜʽʣʷʥʢʘʭ ʤʝʨʝʞʽ ʜʦ ʾʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʷʢ ʚʠʧʘ-

ʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ. ʆʩʪʘʥʥʽʤʠ ʚʠʩʪʫʧʘʶʪʴ ʚʠʜ ʚʽʜʧʦʚʽʜʥʦʛʦ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ ʽ ʡʦʛʦ 

ʧʘʨʘʤʝʪʨʠ: ʤʘʪʝʤʘʪʠʯʥʝ ʩʧʦʜʽʚʘʥʥʷ ʽ ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ. 

7. ɺʽʜʦʤʽ ʥʘ ʩʴʦʛʦʜʥʽ ʤʝʪʦʜʠʢʠ ʟʘʤʽʨʫ ʐʈ ʊɿ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʚʠʤʽʨʶʚʘʥʥʽ 

ʯʘʩʫ ʧʨʦʾʟʜʫ ʜʽʣʷʥʢʠ ʜʦʨʦʛʠ ʪʘ ʾʾ ʜʦʚʞʠʥʠ ʽ ʧʨʠʧʫʩʢʘʶʪʴ ʨʦʟʛʣʷʜ ʦʪʨʠʤʘʥʦʛʦ ʨʝ-

ʟʫʣʴʪʘʪʫ ʷʢ ʤʦʤʝʥʪʘʣʴʥʦ ʾʰʚʠʜʢʦʩʪʽ, ʚʠʩʫʚʘʶʯʠ ʧʨʠ ʮʴʦʤʫ ʞʦʨʩʪʢʽ ʦʙʤʝʞʝʥʥʷ ʥʘ 

ʚʠʙʽʨ ʤʽʩʮʷ ʧʨʦʚʝʜʝʥʥʷ ʦʙʩʪʝʞʝʥʥʷ. ʋ ʤʽʩʪʘʭ, ʽ ʦʩʦʙʣʠʚʦ ʚ ʾʭ ʮʝʥʪʨʘʭ, ʮʽ ʫʤʦʚʠ ʷʚ-

ʥʦ ʥʝ ʚʠʢʦʥʫʶʪʴʩʷ, ʱʦ ʩʪʚʦʨʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʦʰʫʢʫ ʽ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ 

ʩʧʦʩʦʙʽʚ ʟʘʤʽʨʫ ʐʈ ʊɿ ʚ ʩʢʣʘʜʥʠʭ ʟ ʪʦʯʢʠ ʟʦʨʫ ʰʚʠʜʢʦʩʪʽ ʫʤʦʚʘʭ. 

8. ɹʽʣʴʰʽʩʪʴ ʬʦʨʤʫʣ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʟʘʪʨʠʤʦʢ ʊɿ ʥʘ ʈʇ ʦʪʨʠʤʘʥʘ, ʩʧʠʨʘʶ-

ʯʠʩʴ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʜʦʩʣʽʜʞʝʥʴ ʌ. ɺʝʙʩʪʝʨʘ, ʱʦ ʧʦʨʦʜʞʫʻ ʧʠʪʘʥʥʷ ʚʠʙʦʨʫ ʥʘʡ-

ʙʽʣʴʰ ʚʽʜʧʦʚʽʜʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ ʢʦʞʥʽʡ ʢʦʥʢʨʝʪʥʽʡ ʩʠʪʫʘʮʽʾ, ʫ ʪʦ-

ʤʫ ʯʠʩʣʽ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʚ ʜʘʥ̔ʡ ʨʦʙʦʪʽ. 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʨʘʤʢʘʭ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦ-

ʚʘʥʽ ʚ ʨʦʙʦʪʘʭ [1-4, 6, 7]. 
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ʈʆɿɼɯʃ 2 

ʊɽʆʈɽʊʀʏʅɯ ʆʉʅʆɺʀ ʆʎɯʅʂʀ ɺʇʃʀɺʋ ʈɽɻʋʃʔʆɺɸʅʀʍ 

ʇɽʈɽʍʈɽʉʊʔ ʅɸ ʐɺʀɼʂɯʉʊʔ ʈʋʍʋ ɸɺʊʆʄʆɹɯʃɯɺ 

ɺʠʭʦʜʷʯʠ ʟ ʨʝʟʫʣʴʪʘʪʽʚ ʧʝʨʰʦʛʦ ʨʦʟʜʽʣʫ ʜʠʩʝʨʪʘʮʽʾ, ʜʣʷ ʧʝʨʝʭʦʜʫ ʜʦ 

ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʩʧʦʯʘʪʢʫ ʥʝʦʙʭʽʜʥʦ ʚʠʨʦʙʠʪʠ ʦʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ 

ʧʦ ʨʦʟʧʦʜʽʣʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʥʘ ɺɼʄ ʤʽʩʪ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʧʣʠʚʫ ʈʇ ʷʢ 

ʛʦʣʦʚʥʦʾ ʧʨʠʯʠʥʠ ʟʥʠʞʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʐʈ ʚ ʥʘʚʘʥʪʘʞʝʥʠʭ ʯʘʩʪʠʥʘʭ ʤʽʩʴʢʦʾ 

ʤʝʨʝʞʽ. ʇʽʩʣʷ ʮʴʦʛʦ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠʩʷ ʟʽ ʩʧʦʩʦʙʦʤ ʦʮʽʥʢʠ ʪʨʫʜʥʦʩʪʽ 

ʩʧʦʣʫʯʝʥʥʷ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʨʦʟʧʦʜʽʣʫ ʊʇ ʧʦʪʦʢʽʚ ʧʦ ɺɼʄ, ʘ ʪʘʢʦʞʽ ʘʜʝʢʚʘʪʥʦʩʪʽ 

ʤʦʜʝʣʶʚʘʥʥʷ ʾʭ ʰʚʠʜʢʦʩʪʽ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚ ʪʨʘʥʩʧʦʨʪʥʽʡ ʤʦʜʝʣʽ ʨʝʘʣʴʥʦʛʦ 

ʦʙô̒ ʢʪʫ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʘʥʘʣʽʪʠʯʥʫ ʪʨʘʥʩʧʦʨʪʥʫ ʤʦʜʝʣʴ ʪʘʢʦʛʦ 

ʦʙô̒ ʢʪʫ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʐʈ. 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʐʈ ʷʢ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʦ 

ʬʦʨʤʘʣʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʟʤʽʥʠ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʷ ʚ ʩʢʣʘʜʥʠʭ ʫʤʦʚʘʭ ʨʫʭʫ, ʚ 

ʧʝʨʰʫ ʯʝʨʛʫ ï ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʨʝʛʫʣʴʦʚʘʥʠʭ ʧʝʨʝʭʨʝʩʪʴ. 

2.1 ʊʝʦʨʝʪʠʯʥʽ ʦʩʥʦʚʠ ʨʦʟʧʦʜʽʣʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʧʦ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʽʡ 

ʤʝʨʝʞʽ ʤʽʩʪ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʚʧʣʠʚʫ ʨʝʛʫʣʴʦʚʘʥʠʭ ʧʝʨʝʭʨʝʩʪʴ ʥʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ 

ʆʩʦʙʣʠʚʽʩʪʶ ʚʩʽʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʦʜʝʣʝʡ ʻ ʦʧʠʩ ʜʽʣʷʥʦʢ ɺɼʄ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʚʽʜʨʽʟʢʽʚ, ʱʦ ʦʙʦʚô̫ ʟʢʦʚʦ ʩʧʦʣʫʯʘʶʪʴ ʤʽʞ ʩʦʙʦʶ ʜʚʘ ʚʫʟʣʠ. ʋ ʤʦʜʝʣʽ ʚʫʟʣʠ ʻ 

ʦʙô̒ ʢʪʘʤʠ, ʢʦʪʨʽ ʧʦʚô̫ ʟʘʥ ̔ʟ ʚʽʜʨʽʟʢʘʤʠ, ʘʣʝ ʧʨʠ ʮʴʦʤʫ ʤʘʶʪʴ ʩʚʦʻ ʚʣʘʩʥʝ ʧʨʠʟʥʘ-

ʯʝʥʥʷ ʽ ʩʚʽʡ ʥʘʙʽʨ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ɺʽʜʨʽʟʢʠ ʚ ʤʦʜʝʣʽ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʟʥʘʯʝʥʽ ʙʝʟ 

ʚʫʟʣʽʚ, ʘ ʚʫʟʣʠ ʥʝ ʤʘʶʪʴ ʩʝʥʩʫ, ʷʢʱʦ ʥʠʤʠ ʥʝ ʧʦʯʠʥʘʻʪʴʩʷ ʘʙʦ ʥʝ ʟʘʢʽʥʯʫʻʪʴʩʷ ʭʦʯʘ 

ʙ ʦʜʠʥ ʚʽʜʨʽʟʦʢ. 

ʎʠʤʠ ʦʩʦʙʣʠʚʦʩʪʷʤʠ ʪʨʘʥʩʧʦʨʪʥʽ ʤʦʜʝʣʽ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ shape-ʬʘʡʣʚ̔, ʚ 
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ʷʢʠʭ ʪʦʯʢʠ (ʤʫʣʴʪʠʪʦʯʢʠ) ʽ ʣʽʥʽʾ (ʧʦʣʣ̔̔ʥ̔)ʾ ʻ ʩʘʤʦʩʪʽʡʥʠʤʠ ʦʙô̒ ʢʪʘʤʠ [90]. ʎʝ ʦʙʫ-

ʤʦʚʣʝʥʦ ʟʘʛʘʣʴʥʽʰʠʤ ʭʘʨʘʢʪʝʨʦʤ ʛʝʦʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ, ʚ ʷʢʠʭ ʚʠʢʦʨʠʩʪʦʚʫ-

ʶʪʴʩʷ shape-ʬʘʡʣʠ, ʘ ʧʨʘʢʪʠʢʘ ʝʢʩʧʦʨʪʫ ʜʘʥʠʭ ʟ ʪʘʢʠʭ ʬʘʡʣʽʚ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʨʦ-

ʟʨʘʭʫʥʢʽʚ ʻ ʪʽʣʴʢʠ ʦʢʨʝʤʠʤ ʚʠʧʘʜʢʦʤ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʋ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʦʜʝʣʷʭ ʚʫʟʣʠ ʚ ʦʩʥʦʚʥʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʧʠʩʫ ʧʝ-

ʨʝʭʨʝʩʪʴ, ʥʘ ʷʢʠʭ ʚʽʜʙʫʚʘʶʪʴʩʷ ʢʘʨʜʠʥʘʣʴʥʽ ʟʤʽʥʠ ʫʤʦʚ ʨʫʭʫ ʧʦ ʧʝʨʝʭʨʝʱʫʚʘʥʠʭ 

ʜʽʣʷʥʢʘʭ ɺɼʄ. ʇʨʦʪʝ ʚʫʟʣʠ ʪʨʝʙʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽ ʪʘʤ, ʜʝ ʟʤʽʥʶʻʪʴʩʷ ʢʽʣʴʢʽʩʪʴ 

ʘʙʦ ʰʠʨʠʥʘ ʩʤʫʛ ʥʘ ʜʽʣʷʥʮʽ ɺɼʄ, ʜʦʨʦʞʥʻ ʧʦʢʨʠʪʪʷ ʘʙʦ ʤʘʢʩʠʤʘʣʴʥʦ ʜʦʟʚʦʣʝʥʘ 

ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ. ʇʨʠ ʧʦʙʫʜʦʚʽ ʜʝʪʘʣʴʥʦʾ ʤʦʜʝʣʽ ʥʠʤʠ, ʥʘʧʨʠʢʣʘʜ, ʤʦʞʥʘ ʦʧʠʩʫʚʘʪʠ 

ʤʽʩʮʷ ʧʨʦʭʦʜʞʝʥʥʷ ʧʽʰʦʭʽʜʥʠʭ ʧʝʨʝʭʦʜʽʚ ʯʝʨʝʟ ʚʫʣʠʮʶ ʘʙʦ ʤʽʩʮʷ ʚʩʪʘʥʦʚʣʝʥʥʷ 

ʧʨʠʩʪʨʦʾʚ ʧʨʠʤʫʩʦʚʦʛʦ ʟʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ. ʉʧʠʩʦʢ ʦʙô̒ ʢʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʦʧʠʩʘʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʫʟʣʽʚ, ʤʦʞʥʘ ʧʨʦʜʦʚʞʫʚʘʪʠ ʽ ʜʘʣʽ, ʘʣʝ ʧʨʘʚʠʣʴʥʽʰʝ ʩʬʦʨ-

ʤʫʣʶʚʘʪʠ ʾʭ ʧʨʠʟʥʘʯʝʥʥʷ ʪʘʢʠʤ ʯʠʥʦʤ: ʚʫʟʣʘʤʠ ʚ ʪʨʘʥʩʧʦʨʪʥʽʡ ʤʦʜʝʣʽ ʦʧʠʩʫʶʪʴʩʷ 

ʫʩʽ ʪʦʯʢʠ ʥʘ ɺɼʄ, ʚ ʷʢʠʭ ʟʤʽʥʶʶʪʴʩʷ ʫʤʦʚʠ ʨʫʭʫ ʧʦ ʜʽʣʷʥʢʘʭ. 

ɿ ʪʦʛʦ, ʱʦ ʚʩʽ ʤʽʩʮʷ ʟʤʽʥʠ ʫʤʦʚ ʨʫʭʫ ʧʦ ʜʽʣʷʥʢʘʭ ʦʧʠʩʫʶʪʴʩʷ ʚʫʟʣʘʤʠ, 

ʚʠʪʽʢʘʻ, ʱʦ ʚʽʜʨʽʟʢʠ ʚ ʪʨʘʥʩʧʦʨʪʥʽʡ ʤʦʜʝʣʽ ʦʧʠʩʫʶʪʴ ʚʠʢʣʶʯʥʦ ʜʽʣʷʥʢʠ, ʱʦ ʤʘʶʪʴ 

ʦʜʥʘʢʦʚʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦ ʫʩʽʡ ʾʭ ʜʦʚʞʠʥʽ. ʎʝ ʪʚʝʨʜʞʝʥʥʷ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ 

ʢʘʪʝʛʦʨʠʯʥʽʩʪʴ, ʥʝ ʧʦʚʠʥʥʝ ʚʠʢʣʠʢʘʪʠ ʩʫʤʥʽʚʽʚ ʫ ʩʚʦʾʡ ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ, ʦʩʢʽʣʴʢʠ 

ʧʨʦʧʦʥʦʚʘʥʠʡ ʨʦʟʨʦʙʥʠʢʘʤʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʝʨʝʣʽʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʚʽʜʨʽʟʢʫ ʚ ʤʦʜʝʣʽ ʧʨʠʧʫʩʢʘʻ ʟʘʚʜʘʥʥʷ ʨʽʚʥʦ ʦʜʥʦʛʦ ʟʥʘʯʝʥʥʷ ʜʣʷ ʢʦʞʥʦʾ ʟ ʥʠʭ. ʊʘʢʘ 

ʤʽʨʘ ʬʦʨʤʘʣʽʟʘʮʽʾ ʘʙʩʦʣʶʪʥʦ ʧʦʪʨʽʙʥʘ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʽ ʧʠʪʘʥʥʷ ʧʦʣʷʛʘʻ 

ʪʽʣʴʢʠ ʚ ʧʨʦʧʦʥʦʚʘʥʠʭ ʨʦʟʨʦʙʥʠʢʘʤʠ ʤʦʞʣʠʚʦʩʪʷʭ ʚ ʧʣʘʥʽ ʜʝʪʘʣʽʟʘʮʽʾ ʧʨʠ ʦʧʠʩʽ 

ʨʝʘʣʴʥʦʾ ɺɼʄ. ɸʣʝ, ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʥʝʾ, ʫ ʙʫʜʴ-ʷʢʽʡ ʪʨʘʥʩʧʦʨʪʥʽʡ ʤʦʜʝʣʽ ʫʩʽ ʜʽʣʷʥʢʠ 

ʙʫʜʫʪʴ ʦʜʥʦʨʽʜʥʠʤʠ ʧʦ ʧʝʨʝʣʽʢʫ ʩʚʦʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɯ ʚ ʮʽʡ ʦʜʥʦʨʽʜʥʦʩʪʽ ʧʦʣʷʛʘʻ ʚʽʜʤʽʥʥʽʩʪʴ ʧʦʥʷʪʪʷ ʜʽʣʷʥʢʠ ʚ ʪʨʘʥʩʧʦʨʪʥʽʡ 

ʤʦʜʝʣʽ ʚʽʜ ʧʦʥʷʪʪʷ ʜʽʣʷʥʢʠ ʤʽʩʴʢʦʾ ʚʫʣʠʮʽ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ ʚ [22] ʧʨʠ ʦʮʽʥʮʽ ʨʽʚʥʷ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ, ʷʢʝ ʙʣʠʞʯʝ ʜʦ ʧʦʥʷʪʪʷ ʧʦʣ̔ʣ̔ʥ̔ ʾ ʚ shape-ʬʘʡʣ.̔ ɼʽʣʷʥʢʠ ʤʽʩʴʢʠʭ 

ʚʫʣʠʮʴ ʚ [22] ʦʙʤʝʞʝʥʽ ʟʥʠʟʫ ʧʦ ʜʦʚʞʠʥʽ ï ʚʦʥʠ ʤʘʶʪʴ ʙʫʪʠ ʥʝ ʢʦʨʦʪʰʝ 1,5 ʢʤ ʚ 

ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʤʽʩʪ ʽ 3 ʢʤ ʥʘ ʧʝʨʠʬʝʨʽʾ. ʅʘ ʪʘʢʠʭ ʜʽʣʷʥʢʘʭ ʤʦʞʝ ʙʫʪʠ ʙʘʛʘʪʦ 

ʤʽʩʮʴ ʟʤʽʥʠ ʫʤʦʚ ʨʫʭʫ. ʄʦʞʣʠʚʦ, ʱʦ ʮʷ ʨʽʟʥʠʮʷ ʚ ʧʦʥʷʪʪʷʭ ʟʨʦʙʠʣʘ ʧʝʚʥʠʡ ʚʥʝʩʦʢ 
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ʚ ʪʝ, ʱʦ ʤʝʪʦʜʠʢʘ ʦʮʽʥʢʠ ʨʽʚʥʷ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚ HCM [22] ʦʪʨʠʤʘʣʘ ʜʫʞʝ 

ʦʙʤʝʞʝʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ ʦʮʽʥʮʽ ʯʘʩʫ ʧʨʦʾʟʜʫ ʧʦ ʜʽʣʷʥʢʘʭ ɺɼʄ ʚ ʰʠʨʦʢʦ 

ʧʦʰʠʨʝʥʠʭ ʧʨʦʛʨʘʤʘʭ ʜʣʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ [25, 91-93]. 

ʏʽʪʢʝ ʚʠʟʥʘʯʝʥʥʷ ʚʽʜʨʽʟʢʫ ʚ ʪʨʘʥʩʧʦʨʪʥʽʡ ʤʦʜʝʣʽ, ʧʨʦʪʝ, ʜʦʟʚʦʣʷʻ ʩʧʨʦʩʪʠʪʠ 

ʤʝʪʦʜʠʢʫ HCM, ʦʩʢʽʣʴʢʠ ʚ ʤʦʜʝʣʽ ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʭʨʝʱʝʥʴ ʥʘ ʚʽʜʨʽʟʢʘʭ ʪʝʧʝʨ ʥʝ 

ʤʦʞʝ ʙʫʪʠ ʙʽʣʴʰʝ ʜʚʦʭ: ʦʜʥʦʛʦ ʥʘ ʧʦʯʘʪʢʫ ʚʽʜʨʽʟʢʫ ʪʘ ʽʥʰʦʛʦ ï ʫ ʢʽʥʮʽ. ʇʨʠ ʮʴʦʤʫ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʟʥʘʯʝʥʥʷ [22] ʇʉ ʜʽʣʷʥʢʠ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʦʧʫʩʢʥʦʶ ʩʧʨʦʤʦʞʥʽʩʪʶ 

ʨʝʛʫʣʴʦʚʘʥʠʭ ʧʝʨʝʭʨʝʩʪʴ ʥʘ ʥʽʡ. ʇʉ ʈʇ ʧʨʠ ʦʜʥʘʢʦʚʽʡ ʢʽʣʴʢʦʩʪʽ ʩʤʫʛ ʥʘ ʜʽʣʷʥʮʽ ʽ 

ʧʝʨʝʭʨʝʩʪʽ ʟʘʚʞʜʠ ʙʫʜʝ ʩʚʽʜʦʤʦ ʥʠʞʯʦ ,ʁ ʥʽʞ ʥʘ ʜʽʣʷʥʮʽ ɺɼʄ, ʟʘ ʨʘʭʫʥʦʢ ʦʙʤʝʞʝʥʴ 

ʟʘ ʯʘʩʦʤ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʥʘ ʧʝʨʝʭʨʝʩʪʽ ʜʣʷ ʢʦʥʢʫʨʫʶʯʠʭ ʧʦʪʦʢʽʚ 

ʫʯʘʩʥʠʢʽʚ ʨʫʭʫ. ʊʘʢʠʤ ʯʠʥʦʤ, ʷʢʱʦ ʥʘʣʝʞʥʠʤ ʯʠʥʦʤ ʦʧʠʩʘʪʠ ʟʘʪʨʠʤʢʠ ʥʘ 

ʧʝʨʝʭʨʝʩʪʽ, ʪʦ ʤʦʞʥʘ ʚʠʢʣʶʯʠʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʟʘʜʘʚʘʪʠ ʦʙʤʝʞʝʥʥʷ ʧʦ ʇʉ ʚʽʜʨʽʟʢʽʚ, 

ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʙʫʜʝ ʟʘʚʞʜʠ ʙʽʣʴʰʘ ʇʉ ʚʽʜʧʦʚʽʜʥʠʭ ʚʫʟʣʽʚ. 

ʅʠʟʴʢʘ ʰʚʠʜʢʽʩʪʴ ʊɿ ʥʘ ʜʽʣʷʥʢʘʭ ɺɼʄ, ʱʦ ʥʝ ʤʘʶʪʴ ʦʙʤʝʞʝʥʴ ʟʘ ʫʤʦʚʘʤʠ 

ʨʫʭʫ, ʟʘʚʞʜʠ ʦʙʫʤʦʚʣʝʥʘ ʥʘʷʚʥʽʩʪʶ ʷʢʠʭʦʩʴ ʧʝʨʝʰʢʦʜ ʧʦʧʝʨʝʜʫ ʧʦ ʥʘʧʨʷʤʫ ʨʫʭʫ 

ʊʇ. ʊʘʢʝ ʷʚʠʱʝ, ʧʦ ʩʫʪʽ, ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʧʨʦʩʫʚʘʥʥʷ ʚ ʯʝʨʟʽ ʜʦ çʚʫʟʴʢʦʛʦè 

ʤʽʩʮʷ ɺɼʄ, ʷʢʝ ʚ ʪʨʘʥʩʧʦʨʪʥʽʡ ʤʦʜʝʣʽ ʦʧʠʩʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʫʟʣʘ. ɺ ʮʴʦʤʫ 

ʚʠʧʘʜʢʫ ʟʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ, ʥʘʩʧʨʘʚʜʽ, ʚʠʢʣʠʢʘʻʪʴʩʷ ʥʝʦʙʭʽʜʥʽʩʪʶ ʜʦʯʝʢʘʪʠʩʷ 

ʤʦʞʣʠʚʦʩʪʽ ʧʦʜʦʣʘʥʥʷ ʚʫʟʴʢʦʛʦ ʤʽʩʮʷ, ʘ ʥʝ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʜʽʣʷʥʢʠ, ʥʘ ʷʢʽʡ 

ʩʧʦʩʪʝʨʽʛʘʻʪʴʩʷ ʟʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ. ʂʽʣʴʢʽʩʥʦ ʮʝʡ ʧʨʦʮʝʩ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʯʘʩʦʤ 

ʟʘʪʨʠʤʢʠ ʫ ʚʫʟʴʢʦʤʫ ʤʽʩʮʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʷʢ ʘʣʴʪʝʨʥʘʪʠʚʫ ʩʪʘʥʜʘʨʪʥʦʤʫ ʧʽʜʭʦʜʫ ʜʦ ʨʦʟʧʦʜʽʣʫ ʊʇ ʥʘ ʦʩ-

ʥʦʚʽ ʇʉ ʜʽʣʷʥʦʢ (ʥʘʜʘʣʽ çʩʪʘʥʜʘʨʪʥʠʡ ʧʽʜʭʽʜè) ʜʦʮʽʣʴʥʦ ʨʦʟʨʦʙʠʪʠ ʥʦʚʠʡ ʧʽʜʭʽʜ, 

ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʦʮʽʥʮʽ ʟʘʪʨʠʤʦʢ ʊʇ ʥʘ ʧʝʨʝʭʨʝʩʪʷʭ (ʥʘʜʘʣʽ çʥʦʚʠʡ ʧʽʜʭʽʜè) ʽ ʦʮʽʥʠʪʠ 

ʜʦʮʽʣʴʥʽʩʪʴ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ ʤʽʩʴʢʠʭ ʩʠʩʪʝʤ ʽʥʜʠ-

ʚʽʜʫʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ. 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʴʦʛʦ ʟʘʚʜʘʥʥʷ ʩʧʦʯʘʪʢʫ ʥʝʦʙʭʽʜʥʦ ʟ ʤʥʦʞʠʥʠ ʘʣʴʪʝʨʥʘʪʠʚ-

ʥʠʭ ʚʘʨʽʘʥʪʽʚ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ, ʧʨʦʧʦʥʦʚʘʥʠʭ ʩʫʯʘʩʥʠʤ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟ-

ʧʝʯʝʥʥʷʤ, ʚʠʜʽʣʠʪʠ ʢʦʥʢʨʝʪʥʽ ʽʥʩʪʨʫʤʝʥʪʠ, ʱʦ ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ ʨʦʟʢʨʠʚʘʶʪʴ 

ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʞʥʦʛʦ ʩʧʦʩʦʙʫ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 
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ʨʝʘʣʴʥʦʤʫ ʦʙô̒ ʢʪʫ. 

ɿʘ ʧʽʜʩʫʤʢʘʤʠ ʚʠʢʦʥʘʥʥʷ ʧʝʨʰʦʛʦ ʨʦʟʜʽʣʫ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʙʫʣʦ ʚʩʪʘ-

ʥʦʚʣʝʥʦ, ʱʦ ʩʝʨʝʜ ʥʘʷʚʥʠʭ ʧʨʦʛʨʘʤ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ ʰʠʨʦʢʽ 

ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʦʧʠʩʫ ʨʝʘʣʴʥʠʭ ʦʙô̒ ʢʪʽʚ ʥʘʜʘʻ PTVÈ VISUM. ʁʦʛʦ ʜʨʫʞʥʽʡ ʧʦ ʚʽʜ-

ʥʦʰʝʥʥʶ ʜʦ ʢʦʨʠʩʪʫʚʘʯʘ ʽʥʪʝʨʬʝʡʩ, ʜʦʩʪʫʧʥʽʩʪʴ ʙʝʟʢʦʰʪʦʚʥʠʭ ʜʝʤʦ- ʪʘ ʫʯʙʦʚʠʭ 

ʚʝʨʩʽʡ, ʘ ʪʘʢʦʞ ʥʘʷʚʥʽʩʪʴ ʘʢʘʜʝʤʽʯʥʦʾ ʽ ʢʦʤʝʨʮʽʡʥʦʾ ʚʝʨʩʽʡ ʧʨʦʛʨʘʤʠ ʚ ʍʅɸɼʋ ʜʦ-

ʟʚʦʣʷʶʪʴ ʚʠʙʨʘʪʠ ʡʦʛʦ ʷʢ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʥʘʙʫʪʪʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʟʥʘʯʝʥʴ ʥʝʦʙʭʽʜ-

ʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ. 

ʋ ʪʨʘʥʩʧʦʨʪʥʽʡ ʤʦʜʝʣʽ, ʨʦʟʨʦʙʣʝʥʽʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʮʴʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʧʨʦʜʫʢʪʫ, ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʚʠʭʦʜʷʯʠ ʟ ʯʘʩʫ ʧʦʾʟʜʢʠ ʤʽʞ ʧʫʥʢʪʘʤʠ ʚʽʜ-

ʧʨʘʚʣʝʥʥʷ ʽ ʧʨʠʙʫʪʪʷ. ʏʘʩ ʧʦʾʟʜʢʠ, ʧʽʜ ʷʢʠʤ ʚ ʤʦʜʝʣʽ ʤʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ ʟʘʛʘʣʴʥʽʰʝ 

ʧʦʥʷʪʪʷ, ï ʯʘʩ ʧʦʜʦʣʘʥʥʷ ʦʙô̒ ʢʪʽʚ ʤʝʨʝʞʽ ï ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ VD ʬʫʥʢʮʽʡ. 

ʗʢ ʚʞʝ ʟʛʘʜʫʚʘʣʦʩʷ ʚ ʧʽʜʨʦʟʜʽʣʽ 1.1, ʚʦʥʠ ʩʣʫʞʘʪʴ ʜʣʷ ʚʨʘʭʫʚʘʥʥʷ ʪʽʻʾ ʦʙʩʪʘʚʠʥʠ, 

ʱʦ ̔ʟ ʟʨʦʩʪʘʶʯʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʨʫʭʫ ʟʙʽʣʴʰʫʻʪʴʩʷ ʯʘʩ ʧʦʾʟʜʢʠ (çʦʧʽʨè) ʥʘ 

ʦʙô̒ ʢʪʘʭ ʤʝʨʝʞʽ. ʋʩ ̔VD ʬʫʥʢʮʽʾ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʧʨʠʧʫʱʝʥʥʽ, ʱʦ ʯʘʩ ʨʫʭʫ ʥʘ 

ʦʙô̒ ʢʪʽ ʤʝʨʝʞʽ ʻ ʤʦʥʦʪʦʥʥʦ ʟʨʦʩʪʘʶʯʦʶ ʬʫʥʢʮʽʻʶ ʚʽʜ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʦʙô̒ ʢʪ ʤʝ-

ʨʝʞʽ (ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʫʭʫ) [25]. 

PTVÈ VISUM ʧʨʦʧʦʥʫʻ ʢʦʨʠʩʪʫʚʘʯʘʤ ʽʜʝʥʪʠʯʥʽ ʥʘʙʦʨʠ VD ʬʫʥʢʮʽʡ ʜʣʷ ʫʩʽʭ 

ʦʙô̒ ʢʪʽʚ ʤʝʨʝʞʽ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʚʽʜʨʽʟʢʽʚ ʽ ʧʦʚʦʨʦʪʽʚ: 

- BPR (Bureau of Public Roads) ˉ 1, 2, 3; 

- CONICAL ʽ CONICAL MARGINAL; 

- EXPONENTIAL; 

- INRETS; 

- LOGISTIC; 

- QUADRATIC; 

- SIGMODAL ˉ 1, 2; 

- AKCELIK ˉ 1, 2; 

- LOHSE; 

- LINEAR BOTTLENECK. 
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ʋʩʽ ʬʫʥʢʮʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʦʜʥʽ ʡ ʪʽ ʩʘʤʽ ʧʦʯʘʪʢʦʚʽ ʜʘʥʽ, ʦʩʥʦʚʥʠʤʠ ʟ ʷʢʠʭ ʻ 

ʯʘʩ ʧʦʜʦʣʘʥʥʷ ʦʙô̒ ʢʪʫ ʙʝʟ ʥʘʚʘʥʪʘʞʝʥʥʷ, ʧʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʽ ʧʦʪʦʯʥʝ ʥʘʚʘʥ-

ʪʘʞʝʥʥʷ ʥʘ ʥʴʦʛʦ. ɺʦʥʠ ʪʘʢʦʞ ʤʽʩʪʷʪʴ ʪʨʠ ʢʘʣʽʙʨʫʚʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ï a, b ʽ c, ʷʢʽ ʚ 

ʨʽʟʥʠʭ ʬʫʥʢʮʽʷʭ ʧʨʠʡʤʘʶʪʴ ʨʽʟʥʠʡ ʬʽʟʠʯʥʠʡ ʩʝʥʩ. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʙʣ̔ʴʰʘ ʯʘʩʪʠʥʘ ʮʠʭ ʬʫʥʢʮʽʡ ʤʘʻ ʘʧʨʽʦʨʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʥʝ 

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʙʫʜʴ-ʷʢʠʭ ʩʝʨʡʦʟʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ. ɰʭ ʟʘʚʜʘʥʥʷ ï ʟʘʙʝʟʧʝʯʠʪʠ ʪʨʘʥ-

ʩʧʦʨʪʥʦʛʦ ʽʥʞʝʥʝʨʘ ʷʢʦʤʦʛʘ ʙʽʣʴʰʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ 

ʦʧʠʩʫ ʨʝʘʣʴʥʠʭ ʊʇ ʰʣʷʭʦʤ ʧʽʜʙʦʨʫ ʥʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʥʦʾ ʬʫʥʢʮʽʾ ʪʘ ʾʾ ʧʘʨʘʤʝʪʨʽʚ. 

ʇʨʦʪʝ ʪʘʢʠʡ ʨʽʚʝʥʴ ʬʦʨʤʘʣʽʟʘʮʽʾ ʥʝ ʚʠʛʣʷʜʘʻ ʧʝʨʝʢʦʥʣʠʚʠʤ ʧʨʠ ʨʽʰʝʥʥʽ ʥʘʫ-

ʢʦʚʠʭ ʟʘʚʜʘʥʴ. ʊʦʤʫ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʦʨʽʚʥʷʣʴʥʦʾ ʦʮʽʥʢʠ ʤʦʞʣʠʚʦʩʪʝʡ ʘʣʴʪʝʨʥʘʪʠ-

ʚʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʨʦʟʧʦʜʽʣʫ ʊʇ ʜʦʮʽʣʴʥʦ ʚʠʙʨʘʪʠ ʬʫʥʢʮʽʶ, ʷʢʘ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʜʦʩʣʽ-

ʜʞʝʥʥʷ ʨʝʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʟʘʪʨʠʤʢʠ ʊɿ ʥʘ ʧʝʨʝʭʨʝʩʪʷʭ. 

ɿ ʥʘʚʝʜʝʥʦʛʦ ʩʧʠʩʢʫ ʮʽʡ ʚʠʤʦʟʽ ʚʽʜʧʦʚʽʜʘʻ VD ʬʫʥʢʮʽʷ ʈ. ɸʢʩʝʣʢ̔ʘ (ʫ ʽʥʪʝʨ-

ʬʝʡʩʽ PTVÈ VISUM ʤʘʻ ʥʘʟʚʫ AKCELIK)  [94]. ɺʦʥʘ ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʥʘ ʦʩʥʦʚʽ ʟʘʛʘ-

ʣʴʥʦʧʨʠʡʥʷʪʦʾ ʜʣʷ ʥʝʥʘʚʘʥʪʘʞʝʥʠʭ ʫʤʦʚ ʨʦʙʦʪʠ ʈʇ ʬʦʨʤʫʣʠ ʌ. ɺʝʙʩʪʝʨʘ 
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ʜʝ dt  ï ʩʝʨʝʜʥʷ ʟʘʪʨʠʤʢʘ ʦʜʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ ʥʘ ʦʢʨʝʤʦʤʫ ʧʽʜôʾ ʟʜʽ ʜʦ ʧʝʨʝʭʨʝʩ-

ʪʷ, ʩ; 

T  ï ʪʨʠʚʘʣʽʩʪʴ ʩʚʽʪʣʦʬʦʨʥʦʛʦ ʮʠʢʣʫ, ʩ; 

l ï ʯʘʩʪʢʘ ʟʝʣʝʥʦʛʦ ʩʠʛʥʘʣʫ ʜʣʷ ʜʘʥʦʛʦ ʥʘʧʨʷʤʫ ʨʫʭʫ ʫ ʩʚʽʪʣʦʬʦʨʥʦʤʫ ʮʠʢʣʽ, 

pT

T
l= ; 

pT  ï ʪʨʠʚʘʣʽʩʪʴ ʬʘʟʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʫʭ, ʜʣʷ ʦʙʨʘʥʦʛʦ ʥʘʧʨʷʤʫ ʫ ʩʚʽʪʣʦʬʦʨʥʦ-

ʤʫ ʮʠʢʣʽ, ʩ; 

q  ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʪʦʢʫ ʚ ʜʘʥʦʤʫ ʥʘʧʨʷʤʽ ʨʫʭʫ, ʩ-1; 

s ï ʧʦʪʽʢ ʥʘʩʠʯʝʥʥʷ (ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʦʟôʾ ʟʜʫ ʘʚʪʦʤʦʙʽʣʽʚ ʧʨʠ ʩʠʛʥʘʣʽ ʩʚʽʪʣʦ-

ʬʦʨʘ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʫʭ), ʩ-1 [95]. 
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ʇʝʨʰʠʡ ʜʦʜʘʥʦʢ ʫ ʬʦʨʤʫʣʽ (2.1) ʥʘʟʠʚʘʻʪʴʩʷ ʨʽʚʥʦʤʽʨʥʦʶ ʟʘʪʨʠʤʢʦʶ (uni-

form delay), ʜʨʫʛʠʡ ï ʧʝʨʝʧʦʚʥʶʚʘʥʥʷʤ, ʪʨʝʪʽʡ ï ʤʘʻ ʢʦʨʠʛʫʚʘʣʴʥʠʡ ʭʘʨʘʢʪʝʨ ʽ ʟʘ-

ʟʚʠʯʘʡ ʟʘʤʽʥʶʻʪʴʩʷ ʤʥʦʞʥʠʢʦʤ 0,9 ʧʝʨʝʜ ʜʚʦʤʘ ʧʝʨʰʠʤʠ ʜʦʜʘʥʢʘʤʠ. 

ʆʩʥʦʚʥʠʤ ʥʝʜʦʣʽʢʦʤ ʬʦʨʤʫʣʠ ɺʝʙʩʪʝʨʘ ʚʚʘʞʘʻʪʴʩʷ ʦʙʤʝʞʝʥʠʡ ʜʽʘʧʘʟʦʥ ʥʘ-

ʚʘʥʪʘʞʝʥʥʷ ʥʘ ʥʘʧʨʷʤ, ʟʘʟʚʠʯʘʡ 0,9x< , ʚ ʷʢʦʤʫ ʚʦʥʘ ʜʘʻ ʧʨʠʡʥʷʪʥʽ ʦʮʽʥʢʠ ʯʘʩʫ 

ʟʘʪʨʠʤʢʠ. 

ʌʦʨʤʫʣʘ ɸʢʩʝʣʢ̔ʘ ʻ ʦʜʥʠʤ ʟ ʧʨʠʢʣʘʜʽʚ ʚʽʜʭʦʜʫ ʚʽʜ ʮʴʦʛʦ ʥʝʜʦʣʽʢʫ. ɺʦʥʘ 

ʦʪʨʠʤʘʥʘ ʷʢ ʥʘʙʣʠʞʝʥʥʷ ʜʦ ʬʦʨʤʫʣʠ ɸ. ʄʣ̔ʣʝʨʘ [96] ʽ ʤʘʻ ʪʘʢʠʡ ʚʠʛʣʷʜ: 
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ʜʝ c  ï ʢʘʣʽʙʨʫʚʘʣʴʥʠʡ ʧʘʨʘʤʝʪʨ, ʱʦ ʢʦʨʠʛʫʻ ʇʉ ʩʤʫʛʠ ʨʫʭʫ; 

a  ï ʪʨʠʚʘʣʽʩʪʴ ʧʝʚʥʦʛʦ ʧʝʨʽʦʜʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɺɼʄ, ʛʦʜ; 

b ï ʢʘʣʽʙʨʫʚʘʣʴʥʠʡ ʧʘʨʘʤʝʪʨ (family parameter); 

d  ï ʧʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʩʤʫʛʠ ʨʫʭʫ, ʦʜ./ʛʦʜ. 

ʌʦʨʤʫʣʘ (2.2) ʤʘʻ ʰʠʨʦʢʝ ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ, ʦʩʢʽʣʴʢʠ ʨʝʘʣʽʟʦʚʘʥʘ ʚ 

ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ SIDRA (Signalized Intersection Design and Research Aid), 

ʷʢʝ ʩʪʚʦʨʝʥʝ ʽ ʨʦʟʚʠʚʘʻʪʴʩʷ ɸʚʩʪʨʘʣʽʡʩʴʢʠʤ ʜʦʩʣʽʜʥʠʮʴʢʠʤ ʮʝʥʪʨʦʤ ʘʚʪʦʤʦʙʽʣʴʥʠʭ 

ʜʦʨʽʛ [97]. ʄʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʟʘʪʨʠʤʦʢ ʥʘ ʾʾ ʦʩʥʦʚʽ, ʷʢ ʽ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʻ ʯʘʩʪʠʥʦʶ ɸʚʩʪʨʘʣʽʡʩʴʢʦʛʦ ʢʝʨʽʚʥʠʮʪʚʘ ʧʦ ʫʧʨʘʚʣʽʥʥʶ ʜʦʨʦʞʥʽʤ ʨʫʭʦʤ [98], ʱʦ 

ʚʠʧʫʩʢʘʻʪʴʩʷ ʜʝʨʞʘʚʥʠʤ ʘʛʝʥʪʩʪʚʦʤ Austroads. 

ʑʝ ʦʜʥʠʤ ʘʨʛʫʤʝʥʪʦʤ ʥʘ ʢʦʨʠʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʦʨʤʫʣʠ (2.2) ʻ ʾʾ ʩʧʽʣʴʥʽʩʪʴ 

ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ ʦʮʽʥʢʘʤʠ ʯʘʩʫ ʟʘʪʨʠʤʢʠ ʥʘ ʈʇ ʚ ʘʤʝʨʠʢʘʥʩʴʢʦʤʫ [22] ʽ ʢʘʥʘʜʩʴʢʦʤʫ 

ʢʝʨʽʚʥʠʮʪʚʽ ʧʦ ʫʧʨʘʚʣʽʥʥʶ ʜʦʨʦʞʥʽʤ ʨʫʭʦʤ [23]. ɺʦʥʠ ʧʦʙʫʜʦʚʘʥʽ ʥʘ ʦʜʥʽʡ ʦʩʥʦʚʽ, 

ʧʨʠʟʥʘʯʝʥʽ ʜʣʷ ʜʦʩʷʛʥʝʥʥʷ ʦʜʥʠʭ ʮʽʣʝʡ, ʜʘʶʪʴ ʩʭʦʞʽ ʨʝʟʫʣʴʪʘʪʠ ʽ, ʙʽʣʴʰ ʪʦʛʦ, ʤʘ-

ʶʪʴ ʟʘʛʘʣʴʥʫ ʜʣʷ ʫʩʽʭ ʬʦʨʤʫ ʨʦʟʨʘʭʫʥʢʫ [94]. ʇʝʨʝʨʘʭʦʚʘʥʽ ʚʠʜʘʥʥʷ [22-24, 98] ʻ 

ʥʘʡʙʽʣʴʰ ʘʚʪʦʨʠʪʝʪʥʠʤʠ ʤʝʪʦʜʠʯʥʠʤʠ ʚʢʘʟʽʚʢʘʤʠ ʧʦ ʫʧʨʘʚʣʽʥʥʶ ʜʦʨʦʞʥʽʤ ʨʫʭʦʤ, 

ʘ ʥʘʮʽʦʥʘʣʴʥʽ ʩʪʘʥʜʘʨʪʠ ʚ ʽʥʰʠʭ ʢʨʘʾʥʘʭ ʟʜʝʙʽʣʴʰʦʛʦ ʩʭʦʞʽ ʽʟ ʟʛʘʜʘʥʠʤʠ. ʊʦʤʫ ʚʠ-
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ʙʽʨ ʬʦʨʤʫʣʠ (2.2) ʜʣʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʧʝʨʝʨʦʟ-

ʧʦʜʽʣʫ ʊʇ ʧʦ ʤʝʨʝʞʽ ʧʨʘʢʪʠʯʥʦ ʧʦʚʥʽʩʪʶ ʚʽʜʙʠʚʘʻ ʽʩʥʫʶʯʽ ʧʽʜʭʦʜʠ ʜʦ ʦʮʽʥʢʠ ʟʘ-

ʪʨʠʤʦʢ ʥʘ ʈʇ. 

ʋ PTVÈ VISUM ʟʘʣʝʞʥʽʩʪʴ (2.2) ʜʝʱʦ ʤʦʜʠʬʽʢʦʚʘʥʘ ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʚʠ-

ʛʣʜ̫ ̔
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, (2.3) 

 

ʜʝ 0t  ï ʯʘʩ ʧʨʦʾʟʜʫ ʦʙô̒ ʢʪʫ ʤʝʨʝʞʽ ʫ ʚʽʣʴʥʠʭ ʫʤʦʚʘʭ ʨʫʭʫ. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʥʘʡʙʣʠʞʯʦʾ ʟʘ ʟʤʽʩʪʦʤ VD ʬʫʥʢʮʽʾ AKCELIK2, ʪʦ ʚʦʥʘ ʻ ʧʨʠ-

ʩʪʦʩʦʚʘʥʠʤ ʜʦ ʚʽʜʨʽʟʢʽʚ ʚʘʨʽʘʥʪʦʤ ʬʫʥʢʮʽʾ AKCELIK. ʎʝ ʘʚʪʦʤʘʪʠʯʥʦ ʟʘʙʝʟʧʝʯʫʻ 

ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟ ʘʣʴʪʝʨʥʘʪʠʚʥʠʤʠ ʧʽʜʭʦʜʘʤʠ ʜʦ ʧʝʨʝʨʦʟʧʦ-

ʜʽʣʫ ʊʇ ʧʦ ʤʝʨʝʞʽ. ɯʥʰʠʭ ʧʦʚʥʦʮʽʥʥʠʭ ʘʣʴʪʝʨʥʘʪʠʚ ʦʙʨʘʥʽʡ ʬʫʥʢʮʽʾ AKCELIK  ʩʝ-

ʨʝʜ ʥʘʷʚʥʠʭ ʚ PTVÈ VISUM ʬʫʥʢʮʽʡ ʥʝʤʘʻ, ʽ ʪʦʤʫ ʩʘʤʝ ʚʦʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʤʝʪʴ-

ʩʷ ʚ ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʘʭʫʥʢʘʭ. 

ʋ ʬʦʨʤʫʣʽ (2.3) ʟʥʦʚʫ ʚʠʥʠʢʘʻ ʟʤʽʥʥʘ, ʱʦ ʦʟʥʘʯʘʻ ʇʉ ʩʤʫʛʠ ʨʫʭʫ, ʢʦʪʨʘ ʥʝ 

ʤʘʻ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʟʥʘʯʝʥʴ ʜʣʷ ʤʽʩʴʢʠʭ ʚʫʣʠʮʴ. ʆʜʥʘʢ ʜʣʷ ʧʝʨʝʭʨʝʩʪʴ ʜʦʙʨʝ ʚʽʜʦ-

ʤʠʡ ʪʘʢʠʡ ʧʦʢʘʟʥʠʢ, ʷʢ ʧʦʪʽʢ ʥʘʩʠʯʝʥʥʷ, ʷʢʠʡ ʻ ʤʘʢʩʠʤʘʣʴʥʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ 

ʨʦʟôʾ ʟʜʫ ʘʚʪʦʤʦʙʽʣʽʚ ʚʽʜ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʧʝʨʝʭʨʝʩʪʷ ʧʨʠ ʧʦʩʪʽʡʥʦ ʚʢʣʶʯʝʥʦʤʫ ʟʝʣʝ-

ʥʦʤʫ ʩʠʛʥʘʣʽ ʩʚʽʪʣʦʬʦʨʘ. ɺʽʥ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʥʝʚʝʣʠʢʠʭ ʜʽʘʧʘʟʦʥʘʭ ʽ ʥʝ ʩʫʧʝʨʝʯʠʪʴ 

ʚʽʜʦʤʠʤ ʟʥʘʯʝʥʥʷʤ ʬʘʢʪʠʯʥʠʭ ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʨʫʭʫ. ʋ HCM 2010 [22] ʡʦʛʦ ʟʥʘʯʝʥ-

ʥ ̫ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʧʨʠʡʤʘʪʠ ʪʘʢʠʤʠ: 

- 1700 ʦʜ./ʛʦʜ ʜʣʷ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʤʽʩʪ, ʟ ʜʽʘʧʘʟʦʥʦʤ ʟʤʽʥʠ 

(1600-1800) ʦʜ./ʛʦʜ; 

- 1800 ʦʜ./ʛʦʜ ʜʣʷ ʚʩʽʭ ʽʥʰʠʭ ʚʠʧʘʜʢʽʚ, ʟ ʜʽʘʧʘʟʦʥʦʤ ʟʤʽʥʠ 

(1700-1950) ʦʜ./ʛʦʜ. 

ɿʘʚʜʷʢʠ ʪʦʤʫ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʊɿ, ʦɦ ʧʦʯʠʥʘʶʪʴ ʨʫʭ ʚʽʜ ʧʝʨʝʭʨʝʩʪʷ ʥʘ ʟʝʣʝʥʠʡ 

ʩʠʛʥʘʣ ʩʚʽʪʣʦʬʦʨʘ, ʦʙʤʝʞʝʥʘ ʪʨʠʚʘʣʽʩʪʶ ʮʴʦʛʦ ʩʠʛʥʘʣʫ, ʧʦʪʽʢ ʥʘʩʠʯʝʥʥʷ ʚʠʟʥʘʯʘ-

ʻʪʴʩʷ ʜʣʷ ʫʤʦʚ ʚʽʜʩʫʪʥʦʩʪʽ ʧʝʨʝʰʢʦʜ ʨʫʭʫ. ʎʷ ʩʚʦʙʦʜʘ ʥʘʙʣʠʞʘʻ ʡʦʛʦ ʜʦ ʤʘʢʩʠʤʘ-
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ʣʴʥʦ ʤʦʞʣʠʚʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʫʭʫ ʊɿ ʧʦ ʩʤʫʟʽ ʨʫʭʫ ʙʝʟ ʧʝʨʝʰʢʦʜ. ʊʦʤʫ ʧʦʪʽʢ ʥʘ-

ʩʠʯʝʥʥʷ ʜʦʮʽʣʴʥʦ ʧʨʠʡʥʷʪʠ ʷʢ ʇʉ ʩʤʫʛʠ ʨʫʭʫ ʷʢ ʥʘʡʙʽʣʴʰ ʩʪʘʙʽʣʴʥʫ, ʥʘʜʽʡʥʫ ʽ ʧʝ-

ʨʝʚʽʨʝʥʫ ʦʮʽʥʢʫ ʤʘʢʩʠʤʘʣʴʥʦʾ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʫʭʫ ʊʇ ʚ ʤʽʩʴʢʠʭ ʫʤʦʚʘʭ: 

 

 d s= . (2.4) 

 

ʎʷ ʦʮʽʥʢʘ ʇʉ ʩʤʫʛ ʨʫʭʫ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʷʢ ʧʨʠ ʩʪʘʥʜʘʨʪʥʦʤʫ ʨʦʟʧʦ-

ʜʽʣʽ ʊʇ ï ʥʘ ʦʩʥʦʚʽ ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʚʽʜʨʽʟʢʽʚ, ʪʘʢ ʽ ʜʣʷ ʥʦʚʦʛʦ ʧʽʜʭʦʜʫ ʜʦ 

ʨʦʟʧʦʜʽʣʫ ï ʥʘ ʦʩʥʦʚʽ ʟʘʪʨʠʤʦʢ ʥʘ ʧʦʚʦʨʦʪʘʭ (ʈʇ). 

ʈʦʟʧʦʜʽʣ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʫ PTVÈ VISUM ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʨʦʮʝʜʫʨʠ ʧʝʨʝʨʦʟʧʦʜʽʣʫ [25], ʢʦʪʨʘ ʩʣʫʛʫ,̒ ʦʢʨʽʤ ʽʥʰʦʛʦ, ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʽ ʘʥʘʣʽʟʫ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʧʨʦʧʦʟʠʮʽʾ. ʇʝʨʝʨʦʟʧʦʜʽʣ ʜʦʧʦʤʘʛʘʻ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʥʘʚʘʥʪʘʞʝʥʥʷ 

ʦʙô̒ ʢʪʽʚ ʤʝʨʝʞʽ ʽ ʧʘʨʘʤʝʪʨʠ ʜʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʩʧʦʣʫʯʝʥʥʷ ʤʽʞ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʨʘ-

ʡʦʥʘʤʠ (ʦʙô̒ ʢʪʘʤʠ ʪʷʞʽʥʥʷ). ʋ ʥʴʦʤʫ ʤʦʜʝʣʶʶʪʴʩʷ ʧʘʩʘʞʠʨʩʴʢʽ ʧʦʾʟʜʢʠ, ʧʨʠ ʷʢʠʭ 

ʢʦʨʠʩʪʫʚʘʯ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʦʙʠʨʘʻ ʤʘʨʰʨʫʪ, ʪʦʙʪʦ ʥʘʙʽʨ ʚʽʜʨʽʟʢʽʚ, 

ʥʘʡʙʽʣʴʰ ʟʨʫʯʥʠʭ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʤʝʪʠ ʟʤʽʥʠ ʤʽʩʮʷ ʨʦʟʪʘʰʫʚʘʥʥʷ [25]. 

ʇʨʦʮʝʜʫʨʘ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʨʽʟʥʠʭ ʘʣʛʦʨʠʪʤʘʭ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ 

ʤʘʨʰʨʫʪʠ, ʟʘʩʥʦʚʫʶʯʠʩʴ ʥʘ ʪʘʢʠʭ ʧʘʨʘʤʝʪʨʘʭ, ʷʢ ʯʘʩ, ʚʽʜʩʪʘʥʴ ʽ ʚʘʨʪʽʩʪʴ ʧʦʾʟʜʢʠ. 

ʂʽʥʮʝʚʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʻ ʟʥʘʯʝʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ (ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʫʭʫ 

ʊʇ) ʥʘ ʦʙô̒ ʢʪʘʭ ʤʝʨʝʞʽ ï ʚʫʟʣʘʭ, ʚʽʜʨʽʟʢʘʭ, ʧʨʠʤʠʢʘʥʥʷʭ, ʧʦʚʦʨʦʪʘʭ [25]. ʋ 

PTVÈ VISUM ʜʦʩʪʫʧʥʠʡ ʨʷʜ ʧʨʦʮʝʜʫʨ ʧʝʨʝʨʦʟʧʦʜʽʣʫ, ʨʠʩ. 2.1. 

 

 

 

ʈʠʩʫʥʦʢ 2.1 ï ɸʣʴʪʝʨʥʘʪʠʚʥʽ ʧʨʦʮʝʜʫʨʠ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʚ PTVÈ VISUM 
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ʇʨʦʮʝʜʫʨʘ ʧʦʩʣʽʜʦʚʥʦʛʦ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʤʦʜʝʣʶʻ ʧʦʩʪʫʧʦʚʝ, ʽʪʝʨʘʪʠʚʥʝ çʥʘ-

ʧʦʚʥʝʥʥʷè ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ. ʉʧʦʯʘʪʢʫ ʫʯʘʩʥʠʢʠ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʨʫʭʫ ʥʘ-

ʧʦʚʥʶʶʪʴ ʚʽʣʴʥʫ ʜʦʨʦʞʥʶ ʤʝʨʝʞʫ, ʚ ʷʢʽʡ ʜʣʷ ʢʦʞʥʦʾ ʢʦʨʝʩʧʦʥʜʝʥʮʽʾ ʽʩʥʫʻ ʪʽʣʴʢʠ 

ʦʜʠʥ ï ʥʘʡʢʦʨʦʪʰʠʡ ʰʣʷʭ. ʂʦʞʥʘ ʽʪʝʨʘʮʽʷ ʥʘʚʘʥʪʘʞʫʻ ɺɼʄ ʜʦʜʘʪʢʦʚʠʤʠ ʪʨʘʥʩʧʦ-

ʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ ʽ ʪʘʢʠʤ ʯʠʥʦʤ ʟʙʽʣʴʰʫʻ ʦʧʽʨ ʥʘ ʚʽʜʨʽʟʢʘʭ ʽ ʧʦʚʦʨʦʪʘʭ. ɿʤʽʥʝʥʠʡ 

ʦʧʽʨ ʚʧʣʠʚʘʻ ʥʘ ʚʠʙʽʨ ʥʘʡʢʦʨʦʪʰʦʛʦ ʰʣʷʭʫ ʥʘ ʥʘʩʪʫʧʥʽʡ ʽʪʝʨʘʮʽʾ. ʆʩʥʦʚʥʠʤʠ ʥʝʜʦ-

ʣʽʢʘʤʠ ʧʨʦʮʝʜʫʨʠ ʻ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʽ ʚʝʣʠʯʠʥʠ 

ʯʘʩʪʦʢ, ʥʘ ʷʢʽ ʜʽʣʠʪʴʩʷ ʤʘʪʨʠʮʷ ʢʦʨʝʩʧʦʥʜʝʥʮʽʡ, ʘ ʪʘʢʦʞ ʟʘʢʽʥʯʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʧʽ-

ʩʣʷ ʟʘʜʘʥʦʾ ʢʽʣʴʢʦʩʪʽ ʽʪʝʨʘʮʽʡ ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʤʽʞ ʜʦʩʷʛʥʫʪʠʤ ʥʘʚʘʥ-

ʪʘʞʝʥʥʷʤ ʽ ʦʧʦʨʦʤ ʥʘ ʚʽʜʨʽʟʢʘʭ [25]. 

ʇʨʦʮʝʜʫʨʘ ʨʽʚʥʦʚʘʞʥʦʛʦ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʨʦʟʜʽʣʷʻ ʪʨʘʥʩʧʦʨʪʥʠʡ ʧʦʧʠʪ ʚʽʜʧʦ-

ʚʽʜʥʦ ʜʦ ʧʝʨʰʦʛʦ ʧʨʠʥʮʠʧʫ ɺʘʨʜʨʦʧʘ [84]: çʂʦʞʝʥ ʦʢʨʝʤʠʡ ʫʯʘʩʥʠʢ ʪʨʘʥʩʧʦʨʪʥʦ-

ʛʦ ʨʫʭʫ ʦʙʠʨʘʻ ʩʚʽʡ ʤʘʨʰʨʫʪ ʪʘʢ, ʱʦ ʦʧʽʨ ʥʘ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʰʣʷʭʘʭ, ʚ ʢʽʥʮʝʚʦʤʫ 

ʧʽʜʩʫʤʢʫ, ʨʽʚʥʠʡ ʽ ʢʦʞʥʘ ʟʤʽʥʘ ʰʣʷʭʫ ʥʘ ʙʫʜʴ-ʷʢʠʡ ʽʥʰʠʡ ʟʙʽʣʴʰʫʻ ʚʣʘʩʥʠʡ ʯʘʩ ʚ 

ʜʦʨʦʟʽè. ɺʠʭʦʜʷʯʠ ʟ ʧʦʩʣʽʜʦʚʥʦʛʦ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʧʦʪʦʢʽʚ ʷʢ ʧʦʯʘʪʢʦʚʦʛʦ ʨʽʰʝʥʥʷ, 

ʩʪʚʦʨʶʻʪʴʩʷ ʨʽʚʥʦʚʘʞʥʠʡ ʩʪʘʥ ʫ ʙʘʛʘʪʦʩʪʫʧʽʥʯʘʩʪʽʡ ʽʪʝʨʘʮʽʾ. ʋ ʚʥʫʪʨʽʰʥʴʦʤʫ ʢʨʦʮʽ 

ʽʪʝʨʘʮʽʾ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʰʣʷʭʠ ʜʣʷ ʦʜʥʽʻʾ ʢʦʨʝʩʧʦʥʜʝʥʮʽʾ ʧʨʠʚʦʜʷʪʴʩʷ ʫ ʨʽʚʥʦʚʘʛʫ. ʋ 

ʟʦʚʥʽʰʥʴʦʤʫ ʢʨʦʮʽ ʽʪʝʨʘʮʽʾ ʧʝʨʝʚʽʨʷʻʪʴʩʷ, ʯʠ ʻ ʧʨʠ ʥʦʚʦʤʫ ʘʢʪʫʘʣʴʥʦʤʫ ʩʪʘʥ ̔ʤʝ-

ʨʝʞʽ ʥʦʚʽ ʰʣʷʭʠ ʟ ʤʝʥʰʠʤ ʦʧʦʨʦʤ. ʆʩʢʽʣʴʢʠ ʚʠʢʦʥʘʥʥʷ ʧʨʦʮʝʜʫʨʠ ʟʘʚʝʨʰʫʻʪʴʩʷ 

ʪʽʣʴʢʠ ʪʦʜʽ, ʢʦʣʠ ʫʩʽ ʰʣʷʭʠ ʦʢʨʝʤʠʭ ʢʦʨʝʩʧʦʥʜʝʥʮʽʡ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʩʪʘʥʽ ʨʽʚʥʦʚʘʛʠ, 

ʘʚʪʦʨʠ ʩʪʚʝʨʜʞʫʶʪʴ, ʱʦ ʾʾ ʨʝʟʫʣʴʪʘʪʠ ʙʣʠʞʯʝ ʜʦ ʜʽʡʩʥʦʩʪʽ, ʥʽʞ ʧʨʠ ʧʦʩʣʽʜʦʚʥʦʤʫ 

ʧʝʨʝʨʦʟʧʦʜʽʣʽ [25]. 

ʅʘʚʯʘʣʴʥʘ ʧʨʦʮʝʜʫʨʘ ʚʽʜʦʙʨʘʞʘʻ ʧʨʦʮʝʩ çʥʘʚʯʘʥʥʷè ʫʯʘʩʥʠʢʽʚ ʪʨʘʥʩʧʦʨʪʥʦ-

ʛʦ ʨʫʭʫ ʧʽʜ ʯʘʩ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ ʤʝʨʝʞʽ. ɺʠʭʦʜʷʯʠ ʟ ʧʨʠʥʮʠʧʫ çʫʩʝ ʘʙʦ ʥʽʯʦʛʦè, ʚʦ-

ʜʽʾ ʚʨʘʭʦʚʫʶʪʴ ʽʥʬʦʨʤʘʮʽʶ ʦʩʪʘʥʥʴʦʾ ʧʦʾʟʜʢʠ ʜʣʷ ʥʦʚʦʛʦ ʧʦʰʫʢʫ ʰʣʷʭʽʚ. ʇʨʠ ʮʴʦ-

ʤʫ ʦʧʽʨ ʜʣʷ ʧʦʰʫʢʫ ʰʣʷʭʽʚ ʚʠʚʦʜʠʪʴʩʷ ʟ ʦʧʦʨʫ ʧʨʠ ʘʢʪʫʘʣʴʥʽʡ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʫʭʫ ʽ 

ʟ ʦʧʦʨʫ, ʨʦʟʨʘʭʦʚʘʥʦʛʦ ʥʘ ʧʦʧʝʨʝʜʥʽʡ ʽʪʝʨʘʮʽʾ. ʉʪʚʝʨʜʞʫʻʪʴʩʷ, ʱʦ ʧʨʠ ʜʦʩʪʘʪʥʽʡ 

ʢʽʣʴʢʦʩʪʽ ʽʪʝʨʘʮʽʡ ʤʝʪʦʜ ʜʘʻ ʙʣʠʟʴʢʽ ʜʦ ʜʽʡʩʥʦʩʪʽ ʩʪʘʙʽʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ, ʘʣʝ ʚʠʤʘʛʘʻ, 

ʷʢ ʧʨʘʚʠʣʦ, ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʧʦʰʫʢʽʚ ʰʣʷʭʫ, ʥʽʞ ʧʨʦʮʝʜʫʨʘ ʨʽʚʥʦʚʘʞʥʦʛʦ ʧʝʨʝ-

ʨʦʟʧʦʜʽʣʫ [25]. 
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ʋ ʩʪʦʭʘʩʪʠʯʥʦʤʫ ʧʝʨʝʨʦʟʧʦʜʽʣʽ ʜʣʷ ʢʦʞʥʦʾ ʢʦʨʝʩʧʦʥʜʝʥʮʽʾ ʩʪʚʦʨʶʶʪʴʩʷ ʘʣʴ-

ʪʝʨʥʘʪʠʚʠ ʰʣʷʭʽʚ ʧʨʠ ʟʤʽʥʽ ʦʧʦʨʫ ʦʙô̒ ʢʪʽʚ ʤʝʨʝʞʽ ʟʛʽʜʥʦ ʟ ʨʦʟʧʦʜʽʣʦʤ ʊʇ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʚʨʘʭʦʚʫʻʪʴʩʷ ʥʝʧʦʚʥʘ ʽʥʬʦʨʤʦʚʘʥʽʩʪʴ ʫʯʘʩʥʠʢʽʚ ʨʫʭʫ ʧʨʦ ʜʦʨʦʞʥʶ ʦʙʩʪʘ-

ʥʦʚʢʫ, ʾʾ ʽʥʜʠʚʽʜʫʘʣʴʥʝ ʩʧʨʠʡʥʷʪʪʷ ʽ ʥʘʜʘʥʥʷ ʥʠʤʠ ʧʝʨʝʚʘʛʠ ʪʦʤʫ ʯʠ ʽʥʰʦʤʫ ʰʣʷʭʫ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʚ ʦʜʥʦʤʫ ʢʨʦʮʽ ʽʪʝʨʘʮʽʾ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʥʝ ʣʠʰʝ ʥʘʡʢʦʨʦʪʰʠʡ ʰʣʷʭ, 

ʘʣʝ ʡ ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʰʣʷʭʠ ʟ ʚʠʱʠʤʠ ʦʧʦʨʘʤʠ. ʇʽʩʣʷ ʧʦʰʫʢʫ ʰʣʷʭʫ ʧʦʧʠʪ ʨʦʟʧʦʜʽ-

ʣʷʻʪʴʩʷ ʧʦ ʘʣʴʪʝʨʥʘʪʠʚʘʭ ʟʛʽʜʥʦ ʟ ʤʦʜʝʣʣ  ʁʨʦʟʧʦʜʽʣʫ. ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʨʽʚʥʦʚʘʞʥʦʛʦ, 

ʚ ʩʪʦʭʘʩʪʠʯʥʦʤʫ ʧʝʨʝʨʦʟʧʦʜʽʣʽ ʥʘʚʘʥʪʘʞʫʻʪʴʩʷ ʙʽʣʴʰʝ ʰʣʷʭʽʚ ʚʞʝ ʚ ʩʣʘʙʦ ʥʘʚʘʥ-

ʪʘʞʝʥʽʡ ʤʝʨʝʞʽ, ʦʩʢʽʣʴʢʠ ʟʛʽʜʥʦ ʟ ʤʦʜʝʣʣ  ʁʨʦʟʧʦʜʽʣʫ, ʥʝʚʝʣʠʢʘ ʯʘʩʪʠʥʘ ʧʦʧʠʪʫ ʧʝ-

ʨʝʭʦʜʠʪʴ ʥʘ ʜʨʫʛʦʨʷʜʥʽ ʰʣʷʭʠ. ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʨʝʘʣʴʥʽʩʪʴ ʪʫʪ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʙʽ-

ʣʴʰʦʶ ʤʽʨʦʶ, ʥʽʞ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʨʠʥʮʠʧʫ ɺʘʨʜʨʦʧʘ [25]. 

ʇʨʦʮʝʜʫʨʠ ʤʫʣʴʪʠʧʝʨʝʨʦʟʧʦʜʽʣʽʚ ʤʦʞʫʪʴ ʤʦʜʝʣʶʚʘʪʠ ʊʇ ʜʣʷ ʜʝʢʽʣʴʢʦʭ ʩʝʛ-

ʤʝʥʪʽʚ ʧʦʧʠʪʫ ʦʜʥʦʯʘʩʥʦ [25]. ɼʣʷ ʚʠʨʽʰʫʚʘʥʠʭ ʚ ʮʽʡ ʨʦʙʦʪʽ ʟʘʚʜʘʥʴ, ʢʦʣʠ ʨʦʟʛʣʷ-

ʜʘʻʪʴʩʷ ʪʽʣʴʢʠ ʦʜʠʥ ʩʝʛʤʝʥʪ ʧʦʧʠʪʫ, ï ɯʊ ï ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʝʜʦʮʽʣʴʥʝ. 

ʇʨʦʮʝʜʫʨʘ TRIBUT ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʚʨʘʭʫʚʘʥʥʷ ʟʙʦʨʽʚ ʟʘ ʧʨʦʾʟʜ ʧʦ ʧʣʘʪʥʠʭ 

ʜʦʨʦʛʘʭ ʽ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʣʘʩʠʯʥʦʛʦ ʧʽʜʭʦʜʫ, ʚʠʢʦʨʠʩʪʦʚʫʻ ʚʠʧʘʜʢʦʚʫ ʟʥʘʯʫʱʽʩʪʴ 

ʯʘʩʫ ʚ ʜʦʨʦʟʽ. ʎʝʡ ʧʽʜʭʽʜ ʻ ʨʝʘʣʽʩʪʠʯʥʽʰʠʤ ʚ ʧʣʘʥʽ ʛʥʫʯʢʦʩʪʽ ʮʽʥ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʧʣʘʪʥʠʭ ʜʦʨʽʛ, ʘʣʝ ʜʣʷ ʜʘʥʦʛʦ ʚʠʧʘʜʢʫ ʽʥʪʝʨʝʩʫ ʥʝ ʧʨʝʜʩʪʘʚʣʷʻ. 

ɼʠʥʘʤʽʯʥʠʡ ʩʪʦʭʘʩʪʠʯʥʠʡ ʧʝʨʝʨʦʟʧʦʜʽʣ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʫʩʽʭ ʽʥʰʠʭ ʧʨʦʮʝ-

ʜʫʨ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ɯʊ ʪʦʯʥʠʤ ʤʦʜʝʣʶʚʘʥʥʷʤ ʯʘʩʫ, ʚʽʜ ʷʢʦʛʦ ʟʘʣʝʞʠʪʴ ʟʜʽʡʩʥʝʥʥʷ 

ʧʦʾʟʜʦʢ ʚ ʤʝʨʝʞʽ. ʋ ʜʠʥʘʤʽʯʥʦʤʫ ʧʝʨʝʨʦʟʧʦʜʽʣʽ ʟʘʜʘʻʪʴʩʷ ʧʦʚʥʠʡ ʜʽʘʧʘʟʦʥ ʯʘʩʫ ʧʝ-

ʨʝʨʦʟʧʦʜʽʣʫ, ʷʢʠʡ ʨʦʟʜʽʣʷʻʪʴʩʷ ʥʘ ʽʥʪʝʨʚʘʣʠ ʦʜʥʘʢʦʚʦʾ ʜʦʚʞʠʥʠ, ʥʘʧʨʠʢʣʘʜ, 15-

ʭʚʠʣʠʥʥʽ. ʇʦʰʫʢ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʰʣʷʭʽʚ ʜʣʷ ʢʦʞʥʦʾ ʢʦʨʝʩʧʦʥʜʝʥʮʽʾ ʟʜʽʡʩʥʶʻʪʴʩʷ 

ʥʝʟʘʣʝʞʥʦ ʚʽʜ ʢʦʥʢʨʝʪʥʦʛʦ ʤʦʤʝʥʪʫ ʧʝʨʝʨʦʟʧʦʜʽʣʫ. ʗʢ ʽ ʧʨʠ ʩʪʘʪʠʯʥʦʤʫ ʩʪʦʭʘʩʪʠ-

ʯʥʦʤʫ ʧʝʨʝʨʦʟʧʦʜʽʣʽ, ʧʨʦʚʦʜʷʪʴʩʷ ʜʝʢʽʣʴʢʘ ʧʦʰʫʢʽʚ ʥʘʡʢʦʨʦʪʰʦʛʦ ʰʣʷʭʫ ʟ ʚʠʧʘʜ-

ʢʦʚʦ ʚʘʨʽʡʦʚʘʥʠʤʠ ʦʧʦʨʘʤʠ ʝʣʝʤʝʥʪʽʚ ʤʝʨʝʞʽ. ʋʩʽ ʥʘʩʪʫʧʥʽ ʜʽʾ ʟʘʣʝʞʘʪʴ ʚʽʜ ʯʘʩʫ. 

ɼʣʷ ʢʦʞʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʯʘʩʫ ʟ ʫʩʴʦʛʦ ʧʦʧʠʪʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʘʩʪʢʘ ʽ ʤʦʤʝʥʪ ʙʘʞʘʥʦ-

ʛʦ ʯʘʩʫ ʚʽʜʧʨʘʚʣʝʥʥʷ. ɿ ʙʦʢʫ ʧʨʦʧʦʟʠʮʽʾ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʩʣʫʛ ʥʘ ʚʠʙʽʨ ʥʘʜʘʶʪʴʩʷ 

ʧʘʨʠ çʚʽʜʧʨʘʚʣʝʥʥʷ ï ʧʨʠʙʫʪʪʷè (ʩʧʦʣʫʯʝʥʥʷ), ʱʦ ʩʢʣʘʜʘʶʪʴʩʷ ʟ ̔ʰʣʷʭʫ ʪʘ ʽʥʪʝʨʚʘ-

ʣʫ ʯʘʩʫ ʚʽʜʧʨʘʚʣʝʥʥʷ. ʆʧʽʨ ʩʧʦʣʫʯʝʥʥʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʡʦʛʦ ʦʧʦʨʫ ʚ ʤʝʨʝʞʽ ʽ ʨʽʟʥʠʮʽ 
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ʤʽʞ ʬʘʢʪʠʯʥʠʤ ʽ ʙʘʞʘʥʠʤ ʽʥʪʝʨʚʘʣʦʤ ʯʘʩʫ ʚʽʜʧʨʘʚʣʝʥʥʷ. ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʦʧʦʨʫ ʜʣʷ 

ʢʦʞʥʦʛʦ ʝʣʝʤʝʥʪʫ ʤʝʨʝʞʽ ʟʙʝʨʽʛʘʻʪʴʩʷ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ, ʟʘʣʝʞʥʦ ʚʽʜ ʤʽʨʠ ʥʘʚʘʥʪʘ-

ʞʝʥʥʷ, ï ʯʘʩ ʚ ʜʦʨʦʟʽ ʦʢʨʝʤʦ ʜʣʷ ʢʦʞʥʦʛʦ ʽʥʪʝʨʚʘʣʫ ʯʘʩʫ [25]. ʊʘʢʝ ʫʩʢʣʘʜʥʝʥʥʷ 

ʧʨʦʮʝʜʫʨʠ ʦʙʫʤʦʚʣʝʥʝ ʙʘʞʘʥʥʷʤ ʨʦʟʨʦʙʥʠʢʽʚ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦ-

ʜʝʣʶʚʘʥʥʷ, ʧʨʦʪʝ ʜʦʮʽʣʴʥʽʩʪʴ ʾʾ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʣʷ ʥʝʪʨʠʚʘʣʠʭ ʟʘ ʯʘʩʦʤ ʧʽʢʦʚʠʭ ʧʝ-

ʨʽʦʜʽʚ ʚʠʢʣʠʢʘʻ ʩʫʤʥʽʚʠ. 

ʋʩʽ ʚʠʱʝʦʧʠʩʘʥʽ ʧʨʦʮʝʜʫʨʠ ʧʨʠʧʫʩʢʘʶʪʴ ʧʦʰʫʢ ʥʘʡʢʦʨʦʪʰʦʛʦ ʟʘ ʚʝʣʠʯʠʥʦʶ 

ʦʧʦʨʫ ʰʣʷʭʫ ʽ ʥʘʩʪʫʧʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʰʣʷʭʽʚ ʜʣʷ ʫʩʽʭ ʧʘʨ çʚʽʜʧʨʘʚʣʝʥʥʷ ï ʧʨʠʙʫʪ-

ʪʷè (ʪʨʘʥʩʧʦʨʪʥʠʭ ʨʘʡʦʥʽʚ). ʇʨʦʪʝ ʢʽʣʴʢʽʩʪʴ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʰʣʷʭʽʚ ʤʽʞ ʧʫʥʢʪʘʤʠ 

ʚʽʜʧʨʘʚʣʝʥʴ ʽ ʧʨʠʙʫʪʪʽʚ ʪʘ ʨʦʟʧʦʜʽʣ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʧʠʪʫ ʤʽʞ ʥʠʤʠ ʚ ʧʨʦʮʝʜʫʨʘʭ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦ-ʨʽʟʥʦʤʫ [25]. 

ʋ ʧʦʩʣʽʜʦʚʥʦʤʫ ʨʦʟʧʦʜʽʣʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʻʜʠʥʠʡ ʥʘʡʢʦʨʦʪʰʠʡ ʰʣʷʭ ʥʘ ʢʦʞʥʽʡ 

ʽʪʝʨʘʮʽʾ ʨʦʟʨʘʭʫʥʢʫ ʽ ʥʘʚʘʥʪʘʞʫʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʯʘʩʪʢʠ ʧʦʧʠʪʫ, ʱʦ ʧʨʠʭʦʜʠʪʴʩʷ 

ʥʘ ʮʶ ʽʪʝʨʘʮʽʶ. 

ʋ ʧʨʦʮʝʜʫʨʽ ʨʽʚʥʦʚʘʞʥʦʛʦ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʦʢʨʽʤ ʧʦʰʫʢʫ ʥʘʡʢʦʨʦʪʰʦʛʦ ʰʣʷʭʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʫʨʽʚʥʦʚʘʞʝʥʥʷ ʦʧʦʨʫ ʟʥʘʡʜʝʥʠʭ ʰʣʷʭʽʚ ʟʘ ʨʘʭʫʥʦʢ ʽʪʝʨʘʪʠʚʥʦʾ ʟʤʽʥʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʰʣʷʭʽʚ ʟ ʤʽʥʽʤʘʣʴʥʠʤ ʽ ʤʘʢʩʠʤʘʣʴʥʠʤ ʦʧʦʨʘʤʠ. ʋ ʥʘʚʯʘʣʴʥʽʡ ʧʨʦʮʝ-

ʜʫʨʽ ʪʘʢʦʞ ʟʜʽʡʩʥʶʻʪʴʩʷ ʫʨʽʚʥʦʚʘʞʝʥʥʷ ʟʥʘʡʜʝʥʠʭ ʰʣʷʭʽʚ, ʧʨʦʪʝ ʾʭ ʦʧʽʨ ʥʘ ʢʦʞʥʽʡ 

ʥʘʩʪʫʧʥʽʡ ʽʪʝʨʘʮʽʾ ʟʘʣʝʞʠʪʴ ʚʽʜ ʦʧʦʨʫ, ʧʦʨʦʜʞʝʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷʤ ʥʘ ʧʦʧʝʨʝʜʥʽʡ 

ʽʪʝʨʘʮʽʾ. 

ʉʪʦʭʘʩʪʠʯʥʠʡ ʧʝʨʝʨʦʟʧʦʜʽʣ ʧʨʠʧʫʩʢʘʻ ʚʠʟʥʘʯʝʥʥʷ ʥʘʡʢʦʨʦʪʰʦʛʦ ʽ ʥʘʡʙʣʠʞ-

ʯʠʭ ʜʦ ʥʴʦʛʦ ʰʣʷʭʽʚ ʟ ʥʘʩʪʫʧʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʧʦʧʠʪʫ ʤʽʞ ʥʠʤʠ ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʣʝʡ 

ʚʠʙʦʨʫ ï ʣʦʛ̔ʪ-ʤʦʜʝʣ,̔ ʧʝʨʝʪʚʦʨʝʥʥʷ ɹʦʢʩʘ-ʂʦʢʩʘ, ʤʦʜʝʣʝʡ ʂʨ̔ʭʛʦʬʘ ʽ ʃʦʟʝ [25]. 

ʆʧʽʨ ʰʣʷʭʫ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʝʨʝʪʚʦʨʶʪ̒ʴʩʷ ʚ ʡʦʛʦ ʢʦʨʠʩʥʽʩʪʴ ʟ ʥʘʩʪʫʧʥʠʤ ʟʘʩʪʦ-

ʩʫʚʘʥʥʷʤ ʦʜʥʦʡʤʝʥʥʦʾ ʪʝʦʨʽʾ. 

ʇʨʦʮʝʜʫʨʘ TRIBUT ʚ ʨʦʟʧʦʜʽʣʽ ʧʦʧʠʪʫ ʩʭʦʞʘ ʟ ʧʦʩʣʽʜʦʚʥʠʤ ʽ ʨʽʚʥʦʚʘʞʥʠʤ 

ʧʝʨʝʨʦʟʧʦʜʽʣʘʤʠ, ʧʨʦʪʝ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʦʧʦʨʫ ʜʦʟʚʦʣʷʻ ʚʨʘʭʫʚʘʪʠ ʚʝʣʠʯʠʥʫ ʟʙʦʨʫ 

ʟʘ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʣʘʪʥʠʤʠ ʜʦʨʦʛʘʤʠ. 

ʋ ʜʠʥʘʤʽʯʥʦʤʫ ʩʪʦʭʘʩʪʠʯʥʦʤʫ ʧʝʨʝʨʦʟʧʦʜʽʣʽ ʚʝʣʠʯʠʥʘ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ 

ʰʣʷʭ ʪʘʢ ʩʘʤʦ, ʷʢ ʽ ʚ (ʩʪʘʪʠʯʥʦʤʫ) ʩʪʦʭʘʩʪʠʯʥʦʤʫ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʣʝʡ 
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ʚʠʙʦʨʫ (ʣʦʛʽʪ, ɹʦʢʩʘ-ʂʦʢʩʘ, ʂ̔ʨʭʛʦʬʘ, ʃʦʟʝ), ʧʨʦʪʝ ʫ ʚʠʟʥʘʯʝʥʥʽ ʦʧʦʨʫ ʰʣʷʭʽʚ (ʾʭ 

ʢʦʨʠʩʥʦʩʪʽ) ʚʨʘʭʦʚʫʻʪʴʩʷ ʯʘʩ ʧʦʯʘʪʢʫ ʧʦʾʟʜʢʠ ʫʯʘʩʥʠʢʘ ʨʫʭʫ [25]. 

ʇʽʜʚʦʜʷʯʠ ʧʽʜʩʫʤʢʠ ʚʠʚʯʝʥʥʷ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʦʮʝʜʫʨ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʊʇ, ʜʦ-

ʩʪʫʧʥʠʭ ʚ PTVÈ VISUM, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ, ʱʦ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʢʦʨʠʩʪʘʥ-

ʥʷ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʥʘʡʙʽʣʴʰ ʧʽʜʭʦʜʷʱʠʤʠ ʻ ʙʘʟʦʚʽ ʦʜʥʦʩʝʛʤʝʥ-

ʪʥʽ ʧʨʦʮʝʜʫʨʠ ʧʦʩʣʽʜʦʚʥʦʛʦ, ʨʽʚʥʦʚʘʞʥʦʛʦ ʽ ʥʘʚʯʘʣʴʥʦʛʦ ʧʝʨʝʨʦʟʧʦʜʽʣʽʚ. ɺʦʥʠ ʻ ʚʽ-

ʜʥʦʩʥʦ ʧʨʦʩʪʠʤʠ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʥʘ ʨʦʟʫʤʽʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝ-

ʟʫʣʴʪʘʪʽʚ. ʂʨʽʤ ʪʦʛʦ, ʧʦʪʝʥʮʽʡʥʦ ʚʦʥʠ ʥʘʙʘʛʘʪʦ ʯʫʪʣʠʚʽʰʽ ʜʦ ʯʘʩʫ ʧʨʦʾʟʜʫ ʊɿ ʧʦ 

ʝʣʝʤʝʥʪʘʭ ʤʝʨʝʞʽ, ʥʽʞ ʩʢʣʘʜʥʽ ʧʨʦʮʝʜʫʨʠ, ʱʦ ʻ ʦʯʝʚʠʜʥʦʶ ʧʝʨʝʚʘʛʦʶ ʫ ʨʘʟʽ ʧʦʨʽʚ-

ʥʷʣʴʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʪʘʥʜʘʨʪʥʦʛʦ ʽ ʥʦʚʦʛʦ ʧʽʜʭʦʜʽʚ ʜʦ ʨʦʟʨʘʭʫʥʢʫ ʮʴʦʛʦ ʯʘʩʫ ʽ 

ʨʦʟʧʦʜʽʣʫ ʊʇ ʥʘ ʡʦʛʦ ʦʩʥʦʚʽ. 

ɸʥʘʣʽʟ ʧʨʠʚʝʜʝʥʠʭ ʦʩʥʦʚ, ʥʘ ʷʢʠʭ ʧʦʙʫʜʦʚʘʥʽ ʧʨʦʮʝʜʫʨʠ, ʜʦʟʚʦʣʷʻ ʩʪʚʝʨʜʞʫ-

ʚʘʪʠ, ʱʦ ʥʘʡʙʽʣʴʰ ʯʫʪʣʠʚʠʤ ʜʦ ʯʘʩʫ ʧʨʦʾʟʜʫ ʻ ʧʦʩʣʽʜʦʚʥʠʡ ʧʝʨʝʨʦʟʧʦʜʽʣ, ʽ ʩʘʤʝ ʡʦ-

ʛʦ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʘʣʽ ʚ ʨʦʙʦʪʽ. 

2.2 ʆʩʥʦʚʠ ʦʮʽʥʢʠ ʪʨʫʜʥʦʩʪʽ ʰʣʷʭʽʚ ʩʧʦʣʫʯʝʥʥʷ ʫ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʽʡ ʤʝʨʝʞʽ 

ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʰʚʠʜʢʦʩʪʽ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ 

ʇʨʠ ʨʽʰʝʥʥʽ ʟʘʚʜʘʥʴ ʤʦʜʝʣʶʚʘʥʥʷ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʧʦʪʦʢʽʚ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʚ ʤʽʩʪʘʭ, ʷʢ ʦʙʦʚô̫ ʟʢʦʚʘ ʫʤʦʚʘ ʧʨʠʡʤʘʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʜʝʣʴʦʚʘʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʫ ʾʭ ʨʝʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ ʥʘ 

ɺɼʄ. ʋ ʨʘʤʢʘʭ ʮʽʻʾ ʨʦʙʦʪʠ ʮʝ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ, ʩʪʦʩʫʻʪʴʩʷ ʯʘʩʫ ʧʦʾʟʜʦʢ ʽ ʰʚʠʜʢʦʩʪʽ 

ʨʫʭʫ ʧʦ ʤʝʨʝʞʽ. ʊʫʪ ʪʘʢʦʞ ʜʦʜʘʪʢʦʚʦ ʩʪʘʚʠʪʴʩʷ ʟʘʚʜʘʥʥʷ ʦʪʨʠʤʘʥʥʷ ʧʦʨʽʚʥʷʣʴʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʚʦʭ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʘʨʽʘʥʪʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʊʇ ɯʊ ʚ ʤʽʩʪʽ: 

ʩʪʘʥʜʘʨʪʥʦʛʦ ï ʥʘ ʦʩʥʦʚʽ ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʜʽʣʷʥʦʢ ʤʝʨʝʞʽ, ʽ ʥʦʚʦʛʦ ï ʥʘ 

ʦʩʥʦʚʽ ʟʘʪʨʠʤʦʢ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʧʝʨʝʭʨʝʩʪʷʭ. ʇʨʠ ʮʴʦʤʫ ʷʢ ʢʨʠʪʝʨʽʡ 

ʦʮʽʥʢʠ ʘʜʝʢʚʘʪʥʦʩʪʽ ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʦʜʥʦʯʘʩʥʦ ʝʬʝʢʪʠʚʥʦʩʪʽ ʘʣʴʪʝʨʥʘʪʠʚ, ʜʦʮʽʣʴʥʦ 

ʧʨʠʡʥʷʪʠ ʚʽʜʥʦʩʥʫ ʧʦʤʠʣʢʫ ʦʧʠʩʫ ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ ʽʥʪʝʥʩʠʚʥʦʩʪʷʤʠ ʊʇ ʾʭ 
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ʬʘʢʪʠʯʥʠʭ ʟʥʘʯʝʥʴ: 

 

 100 %c a
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D = Ö , (2.5) 

 

ʜʝ 
cI  ï ʨʦʟʨʘʭʫʥʢʦʚʝ ʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʊʇ ʟʘ ʘʥʘʣʽʟʦʚʘʥʠʡ ʧʝʨʽʦʜ; 

aI  ï ʬʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʊʇ ʟʘ ʘʥʘʣʽʟʦʚʘʥʠʡ ʧʝʨʽʦʜ. 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ, ʘ ʪʘʢʦʞ ʽʥʰʠʭ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʊʇ 

ʚ ʪʨʘʥʩʧʦʨʪʥʽʡ ʤʦʜʝʣʽ PTVÈ VISUM, ʥʝʦʙʭʽʜʥʦ ʦʙʨ̌ʫʥʪʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʚʩʽʭ 

ʧʘʨʘʤʝʪʨʽʚ ʤʦʜʝʣʽ, ʷʢʽ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚ ʧʨʦʮʝʜʫʨʽ ʨʦʟʧʦʜʽʣʫ ʊʇ. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʬʦʨʤʫʣʠ (2.3) ʚ ʥʦʚʦʤʫ ʧʽʜʭʦʜʽ ʟʘʣʠʰʘʻʪʴʩʷ ʚʽʜʢʨʠʪʠʤ ʧʠ-

ʪʘʥʥʷ ʦʮʽʥʢʠ ʯʘʩʫ ʟʘʪʨʠʤʢʠ ʧʨʠ ʚʽʣʴʥʽʡ ʤʝʨʝʞʽ 0t , ʷʢʘ ʚ PTVÈ VISUM ʚʠʟʥʘʯʘʻ 

ʪʨʫʜʥʽʩʪʴ ʧʨʦʾʟʜʫ (çʦʧʽʨè ʰʣʷʭʽʚ ʧʨʷʤʫʚʘʥʥʷ) ʧʦ ɺɼʄ. ʋ ʩʪʘʥʜʘʨʪʥʦʤʫ ʧʽʜʭʦʜʽ 

ʧʦʚʠʥʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ VD ʬʫʥʢʮʽʷ AKCELIK2, ʚ ʷʢʽʡ ʯʘʩ ʟʘʪʨʠʤʢʠ ʜʣʷ ʚʽʣʴ-

ʥʦʾ ʤʝʨʝʞʽ ʜʦʨʽʚʥʶʻ ʚʽʜʥʦʰʝʥʥʶ 
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st  ï ʩʪʘʥʜʘʨʪʥʠʡ ʯʘʩ ʧʨʦʾʟʜʫ ʚʽʣʴʥʦʾ ʜʽʣʷʥʢʠ ʤʝʨʝʞʽ; 

ll  ï ʜʦʚʞʠʥʘ ʜʽʣʷʥʢʠ; 

fV  ï ʰʚʠʜʢʽʩʪʴ ʚʽʣʴʥʦʛʦ ʨʫʭʫ ʧʦ ʜʽʣʷʥʮʽ. 

ʋ ʥʦʚʦʤʫ ʧʽʜʭʦʜʽ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ 0

nt  ï ʟʘʪʨʠʤʢʠ ʚʽʣʴʥʦʛʦ ʨʫʭʫ ʥʘ ʧʦʚʦʨʦʪʘʭ, 

ʷʢʽ ʥʝ ʤʘʶʪʴ ʜʦʚʞʠʥʠ, ï ʮʝ ʟʥʘʯʝʥʥʷ ʪʨʝʙʘ ʟʘʜʘʚʘʪʠ. ɿ ʪʦʯʢʠ ʟʦʨʫ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜ-

ʙʫʚʘʶʪʴʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ ʈʇ, 0

nt  ï ʮʝ ʩʝʨʝʜʥʽʡ ʯʘʩ ʟʘʪʨʠʤʢʠ ʊɿ ʥʘ ʩʚʽʪʣʦʬʦʨʽ ʟʘ 

ʚʜ̔ʩʫʪʥʦʩʪʽ ʽʥʰʠʭ ʊɿ ʚ ʤʝʨʝʞʽ, ʪʦʙʪʦ ʧʨʠ 0x= . ʋ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʧʝʨʰʠʡ ʜʦʜʘʥʦʢ 

ʫ ʬʦʨʤʫʣʽ (2.2), ʷʢʠʡ ʧʨʘʢʪʠʯʥʦ ʙʝʟ ʟʤʽʥ ʧʝʨʝʡʰʦʚ ʚ ʥʝʾ ʟ ʬʦʨʤʫʣʠ (2.1), ʥʘʙʫʚʘʻ 

ʥʘʩʪʫʧʥʦʛʦ ʚʠʛʣʷʜʫ: 
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ʆʪʨʠʤʘʥʠʡ ʚʠʨʘʟ ʻ ʚʠʩʥʦʚʢʦʤ ʟ ʪʝʦʨʝʤʠ ʉʤʪ̔ʘ, ʟʛʽʜʥʦ ʟ ʷʢʠʤ ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ 

ʯʘʩ ʦʯʽʢʫʚʘʥʥʷ ʚ ʩʠʩʪʝʤʽ ʤʘʩʦʚʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʟ ʧʝʨʝʨʠʚʘʥʥʷʤ [99]. ɺʥ̔ ʻ ʪʝʦ-

ʨʝʪʠʯʥʦ ʢʦʨʝʢʪʥʦʶ ʦʮʽʥʢʦʶ ʯʘʩʫ ʟʘʪʨʠʤʢʠ ʥʘ ʧʝʨʝʭʨʝʩʪʽ ʧʨʠ ʚʠʧʘʜʢʦʚʦʤʫ ʧʨʠʙʫʪ-

ʪʽ ʊɿ ʽ ʥʫʣʴʦʚʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥ ̔ʥʘ ʥʴʦʛʦ, ʽ ʥʘʜʘʣʽ ʾʾ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠ ʨʦ-

ʟʨʘʭʫʥʢʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʊʇ ʚ ʭʦʜʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʧʝʨʝʚʽʨʢʠ ʪʝʦʨʝʪʠʯʥʠʭ ʦʩ-

ʥʦʚ, ʱʦ ʨʦʟʨʦʙʣʷʶʪʴʩʷ. 

ʊʦʜʽ, ʚ ʥʦʚʦʤʫ ʧʽʜʭʦʜʽ ʧʦʯʘʪʢʦʚʠʡ ʯʘʩ ʧʦʜʦʣʘʥʥʷ ʧʦʚʦʨʦʪʽʚ ʜʦʨʽʚʥʶʚʘʪʠʤʝ 

ʩʫʤʽ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʯʘʩʫ ʧʨʦʾʟʜʫ ʊɿ ʧʦ ʥʝʥʘʚʘʥʪʘʞʝʥʽʡ ʜʽʣʷʥʮʽ ʧʝʨʝʜ ʧʝʨʝʭʨʝʩ-

ʪʷʤ ʽ ʦʯʽʢʫʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʾʟʜʫ ʈʇ: 
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ʇʽʜʚʦʜʷʯʠ ʧʽʜʩʫʤʦʢ ʧʽʜ ʚʠʱʝʚʠʢʣʘʜʝʥʠʤ, ʤʦʞʥʘ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʥʦʚʠʡ ʧʽʜ-

ʭʽʜ ï ʥʘ ʦʩʥʦʚʽ ʟʘʪʨʠʤʦʢ ʥʘ ʈʇ ï ʜʦʮʽʣʴʥʦ ʨʝʘʣʽʟʦʚʫʚʘʪʠ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʭʘʨʘʢʪʝʨʠ-

ʩʪʠʢʠ ʪʘʢʠʭ ʝʣʝʤʝʥʪʽʚ ʤʦʜʝʣʽ ʤʝʨʝʞʽ, ʷʢ ʧʦʚʦʨʦʪʠ, ʢʦʪʨʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ 

ʥʘʧʨʷʤʢʦʤ ʽ ʟʘʪʨʠʤʢʘʤʠ ʧʨʠ ʾʭ ʧʦʜʦʣʘʥʥʽ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʥʘ ʈʇ ʜʣʷ ʨʽʟʥʠʭ ʥʘʧʨʷʤ-

ʢ̔ ʚ ʨʫʭʫ. 

ʏʘʩ ʥʘ ʧʦʜʦʣʘʥʥʷ ʚʫʟʣʽʚ ʤʝʨʝʞʽ ʜʦʮʽʣʴʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚ ʪʨʫʜʥʦʩʪʽ ʧʨʦʾʟʜʫ ʧʦ 

ɺɼʄ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ çʦʧʦʨʫè ʨʫʭʫ ʥʘ ʥʝʨʝʛʫʣʴʦʚʘʥʠʭ ʧʝʨʝʭʨʝʩʪʷʭ ʽʟ ʟʘʜʘʥʠʤ 

ʧʨʽʦʨʠʪʝʪʦʤ ʧʨʦʾʟʜʫ ʘʙʦ ʙʝʟ ʥʴʦʛʦ. ʊʘʢʽ ʧʝʨʝʭʨʝʩʪʷ ʟ ʪʨʘʥʩʧʦʨʪʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʻ 

ʩʘʤʦʶ ʥʝʥʘʚʘʥʪʘʞʝʥʦʶ ʨʫʭʦʤ ʯʘʩʪʠʥʦʶ ɺɼʄ ʚ ʤʽʩʪʘʭ, ʘʣʝ ʚʦʥʠ ʽʩʥʫʶʪʴ ʫ ʙʫʜʴ-

ʷʢʽʡ ʤʝʨʝʞʽ ʽ ʚʠʤʘʛʘʶʪʴ ʪʘʢʦʾ ʞ ʫʚʘʛʠ, ʷʢ ʽ ʈʇ. 

ʇʨʠ ʮʴʦʤʫ ʧʦʨʽʚʥʷʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ ʩʣʽʜ 

ʧʨʦʚʦʜʠʪʠ ʥʘ ʤʦʜʝʣʽ ʨʝʘʣʴʥʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ. ʎʝ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 
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ʤʦʞʣʠʚʦʩʪʽ ʧʦʨʽʚʥʷʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʊʇ ʟ ʾʭ ʬʘʢʪʠʯʥʠʤʠ 

ʟʥʘʯʝʥʥʷʤʠ ʽ ʛʘʨʘʥʪʫʻ ʙʣʠʟʴʢʽʩʪʴ ʚʠʨʽʰʫʚʘʥʦʾ ʪʝʦʨʝʪʠʯʥʦʾ ʟʘʜʘʯʽ ʜʦ ʧʨʦʙʣʝʤ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʚ ʭʦʜʽ ʨʽʰʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ ʟʘʚʜʘʥʴ ʤʦʜʝʣʶʚʘʥʥʷ. 

ʄʦʜʝʣʴ ʨʝʘʣʴʥʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ ʚ PTVÈ VISUM ʥʘʜʘʩʪʴ ʨʝʟʫʣʴʪʘʪʠ ʫ 

ʚʠʛʣʷʜʽ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʦʙô̒ ʢʪʘʭ ʤʝʨʝʞʽ (ʚʽʜʨʽʟʢʘʭ) 

ʽ ʤʽʞ ʦʙô̒ ʢʪʘʤʠ ʪʷʞʽʥʥʷ (ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʨʘʡʦʥʘʤʠ), ʱʦ ʩʪʚʦʨʠʪʴ ʫʤʦʚʠ ʜʣʷ 

ʧʝʨʝʭʦʜʫ ʜʦ ʾʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢ ɺɺ. 

2.3 ʌʦʨʤʘʣʽʟʘʮʽʷ ʧʨʦʮʝʩʫ ʟʤʽʥʠ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʷ ʚ ʟʦʥʽ ʚʧʣʠʚʫ 

ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʧʝʨʝʭʨʝʩʪʷ 

ʋʤʦʚʠ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʫ ʤʽʩʪʘʭ ʨʽʢ ʟʘ ʨʦʢʦʤ ʩʪʘʶʪʴ ʚʩʝ ʙʽʣʴʰ 

ʩʢʣʘʜʥʠʤʠ ʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʩʝ ʙʽʣʴʰ ʥʝʛʘʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʩʝʨʝʜʦʚʠʱʝ ʧʨʦʞʠ-

ʚʘʥʥʷ ʣʶʜʝʡ. ʅʠʥʽ ʜʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʆɼʈ ʽ ʩʪʫʧʝʥʶ ʡʦʛʦ ʚʧʣʠʚʫ ʥʘ ʽʥʰʽ ʘʩʧʝʢʪʠ 

ʤʽʩʴʢʦʛʦ ʞʠʪʪʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʨʽʟʥʽ ʤʝʪʦʜʠ ʧʣʘʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʫ, 

ʟʘʩʥʦʚʘʥʽ ʥʘ ʘʥʘʣʽʪʠʯʥʠʭ ʪʘ ʽʤʽʪʘʮʽʡʥʠʭ ʤʦʜʝʣʷʭ. ɺʩʪʘʥʦʚʣʝʥʥʷ ɿʈ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ 

ʊɿ ʚ ʤʽʩʴʢʠʭ ʫʤʦʚʘʭ ʻ ʘʢʪʫʘʣʴʥʠʤ ʟʘʚʜʘʥʥʷʤ, ʨʽʰʝʥʥʷ ʷʢʦʛʦ ʜʦʟʚʦʣʠʪʴ ʧʽʜʚʠʱʠʪʠ 

ʪʦʯʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʦʛʥʦʟʽʚ, ʱʦ ʬʦʨʤʫʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʘʥʘʣʽʪʠʯʥʠʭ ʘʙʦ 

ʽʤʽʪʘʮʽʡʥʠʭ ʤʦʜʝʣʝʡ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞ ʽ ʾʭ ʝʣʝʤʝʥʪʽʚ. 

ʐʚʠʜʢʽʩʪʴ ʫʯʘʩʥʠʢʽʚ ʨʫʭʫ ʚ ʽʤʽʪʘʮʽʡʥʠʭ ʤʦʜʝʣʷʭ ʻ ʚʠʧʘʜʢʦʚʦʶ ʚʝʣʠʯʠʥʦʶ, 

ʟʘʣʝʞʥʦʶ ʚʽʜ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʬʘʢʪʦʨʽʚ. ɯʤʽʪʘʮʽʡʥʽ ʤʦʜʝʣʽ ʚʽʜʪʚʦʨʶʶʪʴ ʨʫʭ ʢʦʞ-

ʥʦʛʦ ʡʦʛʦ ʫʯʘʩʥʠʢʘ ʽ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʷʢ ʧʨʘʮʶʚʘʪʠʤʝ ʪʦʡ ʯʠ 

ʽʥʰʠʡ ʚʘʨʽʘʥʪ ʆɼʈ ʥʘ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʠʭ ʬʨʘʛʤʝʥʪʘʭ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ 

ʤʝʨʝʞʽ. 

ʋ ʘʥʘʣʽʪʠʯʥʠʭ ʤʦʜʝʣʷʭ, ʧʨʠʟʥʘʯʝʥʠʭ ʜʣʷ ʩʢʣʘʜʘʥʥʷ ʜʦʚʛʦʩʪʨʦʢʦʚʠʭ ʧʨʦʛʥʦ-

ʟʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʤʽʩʴʢʠʭ ʘʙʦ ʨʝʛʽʦʥʘʣʴʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤ ʚ ʮʽʣʦʤʫ, ʰʚʠ-

ʜʢʽʩʪʴ ʨʫʭʫ ʫʯʘʩʥʠʢʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʩʦʙʣʠʚʠʤ ʩʧʦʩʦʙʦʤ ʜʣʷ ʢʦʞʥʦʾ ʩʠʩʪʝʤʠ ʪʨʘʥ-

ʩʧʦʨʪʫ, ʘʣʝ ʚ ʫʩʽʭ ʚʠʧʘʜʢʘʭ ʚʦʥʘ ʚʠʩʪʫʧʘʻ ʷʢ ʜʝʪʝʨʤʽʥʦʚʘʥʘ ʚʝʣʠʯʠʥʘ, ʬʫʥʢʮʽʦʥʘ-
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ʣʴʥʦ ʟʘʣʝʞʥʘ ʚʽʜ ʫʩʝʨʝʜʥʝʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʤʝʨʝʞʽ. ɼʦʩʪʘʪʥʽʩʪʴ ʪʘʢʦʛʦ ʧʨʝʜ-

ʩʪʘʚʣʝʥʥʷ ʫ ʙʘʛʘʪʴʦʭ ʚʠʧʘʜʢʘʭ ʚʠʢʣʠʢʘʻ ʩʝʨʡʦʟʥʽ ʩʫʤʥʽʚʠ, ʦʩʦʙʣʠʚʦ ʢʦʣʠ ʡʜʝʪʴʩʷ 

ʧʨʦ ʦʮʽʥʢʫ ʐʈ ʊɿ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʘʙʦ ʥʝʨʝʛʫʣʴʦʚʘʥʦʛʦ ʧʝʨʝʭʨʝʩʪʷ. 

ɺʠʢʦʨʠʩʪʦʚʫʚʘʥʽ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʤʦʜʝʣʽ ʨʦʟʨʘʭʫʥʢʫ ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʊɿ 

ʚ ʦʩʥʦʚʥʦʤʫ ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʧʨʦʧʫʩʢʥʫ ʩʧʨʦʤʦʞʥʽʩʪʴ ʜʽʣʷʥʦʢ ɺɼʄ [100], ʱʦ ʥʝ 

ʤʦʞʝ ʚʚʘʞʘʪʠʩʷ ʜʦʩʪʘʪʥʽʤ ʜʣʷ ʤʘʢʩʠʤʘʣʴʥʦ ʢʦʨʝʢʪʥʦʛʦ ʦʧʠʩʫ ʰʚʠʜʢʦʩʪʽ ʭʦʯʘ ʙ 

ʯʝʨʝʟ ʚʽʜʩʫʪʥʽʩʪʴ ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʤʝʪʦʜʠʢ ʚʠʟʥʘʯʝʥʥʷ ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ 

[101]. ʈʘʟʦʤ ʟ ʮʠʤ, ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʦʙô̒ ʤʫ ʚʠʢʠʜʽʚ ʤʦʪʦʨʥʠʤʠ ʊɿ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦ-

ʚʠʥ ʚ ʘʪʤʦʩʬʝʨʫ ʟʥʘʥʥʷ ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʥʝʜʦʩʪʘʪʥʴʦ, ʦʩʢʽʣʴʢʠ ʽʥʪʝʥʩʠʚʥʽʩʪʴ 

ʚʠʢʠʜʽʚ ʜʫʞʝ ʟʘʣʝʞʠʪʴ ʚʽʜ ʬʘʢʪʠʯʥʦʾ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʊɿ [41], ʷʢʘ ʤʦʞʝ ʟʤʽʥʁʚʘʪʠ-

ʩʷ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʰʫʤʫ ʧʨʠʩʢʦʨʝʥʥʷ [43]. 

ɺʠʟʥʘʯʝʥʥʷ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʐʈ ʊɿ ʻ ʘʢʪʫʘʣʴʥʠʤ ʟʘ-

ʚʜʘʥʥʷʤ ʜʣʷ ʙʫʜʴ-ʷʢʠʭ ʜʽʣʷʥʦʢ ɺɼʄ, ʘʣʝ ʦʩʦʙʣʠʚʦ ʘʢʪʫʘʣʴʥʦʶ ʚʦʥʦ ʩʪʘʻ ʚ ʤʽʩʮʷʭ ʟ 

ʫʩʢʣʘʜʥʝʥʠʤʠ ʫʤʦʚʘʤʠ ʨʫʭʫ ʯʝʨʝʟ ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʪʘʢʠʭ ʫʤʦʚ ʷʢ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘ 

ʩʘʤʫ ʰʚʠʜʢʽʩʪʴ, ʪʘʢ ʽ ʥʘ ʚʠʪʨʘʪʠ ʧʘʣʠʚʘ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ. ɺ ʧʝʨʰʫ ʯʝʨʛʫ, 

ʜʦ ʪʘʢʠʭ ʤʽʩʮʴ ʩʣʽʜ ʚʽʜʥʝʩʪʠ ʧʝʨʝʭʨʝʱʝʥʥʷ ʤʽʩʴʢʠʭ ʚʫʣʠʮʴ ʚ ʦʜʥʦʤʫ ʨʽʚʥʽ (ʚʫʟʣʠ), 

ʦʩʢʽʣʴʢʠ ʚʦʥʠ ʨʘʟʦʤ ʟ ʧʝʨʝʛʦʥʘʤʠ (ʚʽʜʨʽʟʢʘʤʠ) ʻ ʥʘʡʧʦʰʠʨʝʥʽʰʠʤʠ ʦʙô̒ ʢʪʘʤʠ ʫ 

ɺɼʄ ʽ ʩʪʚʦʨʶʶʪʴ ʥʘʡʙʽʣʴʰʽ ʧʝʨʝʰʢʦʜʠ ʜʣʷ ʧʨʦʾʟʜʫ ʊɿ. 

ʄʝʪʦʶ ʮʴʦʛʦ ʧʽʜʨʦʟʜʽʣʫ ʻ ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʫʤʦʚ ʚʠʥʠʢʥʝʥʥʷ ʽ ʟʤʽʥʠ ʟʘʢʦʥʦʤʽ-

ʨʥʦʩʪʝʡ ʢʦʣʠʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʊɿ ʚ ʫʪʨʫʜʥʝʥʠʭ ʫʤʦʚʘʭ ʨʫʭʫ. ɰʾ ʜʦʩʷʛʥʝʥʥʷ ʤʦʞʣʠʚʝ 

ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʛʣʷʜʫ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʊɿ ʷʢ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ, ʦʩʥʦʚʥʦʶ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢʦʶ ʷʢʦʾ ʻ ʟʘʢʦʥ ʾʾ ʨʦʟʧʦʜʽʣʫ, ʽ ʚʠʩʫʚʘʥʥʷ ʦʙˇʨʫʥʪʦʚʘʥʦʾ ʛʽʧʦʪʝʟʠ ʚʽʜʥʦʩʥʦ 

ʚʠʜʫ ʨʦʟʧʦʜʽʣʫ ʰʚʠʜʢʦʩʪʽ ʊɿ ʚ ʫʪʨʫʜʥʝʥʠʭ ʫʤʦʚʘʭ ʨʫʭʫ. 

ʇʝʨʝʜʫʤʦʚʦʶ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʛʽʧʦʪʝʟʠ ʚʽʜʥʦʩʥʦ ʚʠʜʫ ʨʦʟʧʦʜʽʣʫ ʰʚʠʜʢʦʩʪʽ 

ʨʫʭʫ ʊɿ ʚ ʫʪʨʫʜʥʝʥʠʭ ʫʤʦʚʘʭ ʻ ʚʠʟʥʘʯʝʥʥʷ ʪʦʛʦ, ʷʢ ʟʤʽʥʠʪʴʩʷ ʣʽʚʘ ʯʘʩʪʠʥʘ ʧʨʦʘʥʘ-

ʣʽʟʦʚʘʥʦʛʦ ʚ ʧʽʜʨʦʟʜʽʣʽ 1.2 ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʫ ʚʽʣʴʥʠʭ ʫʤʦʚʘʭ 

ʧʨʠ ʟʥʠʞʝʥʥʽ ʾʾ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ, ʷʢʝ ʤʦʞʝ ʙʫʪʠ ʚʠʢʣʠʢʘʥʝ ʷʢʠʤ-ʥʝʙʫʜʴ ʫʩʢʣʘ-

ʜʥʝʥʥʷʤ ʘʙʦ ʧʦʛʽʨʰʝʥʥʷʤ ʫʤʦʚ ʨʫʭʫ. 

ʆʩʢʽʣʴʢʠ ʩʢʘʣʷʨʥʘ ʰʚʠʜʢʽʩʪʴ ʚʠʟʥʘʯʝʥʘ ʪʽʣʴʢʠ ʥʘ ʥʝʚʽʜô̒ ʤʥʽʡ ʦʙʣʘʩʪʽ ʟʥʘ-

ʯʝʥʴ, ʾʾ ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʜʦʨʽʚʥʶʻ ʥʫʣʶ. ʇʨʠ ʜʦʩʪʘʪʥʴʦʤʫ ʚʽʜʜʘʣʝʥʥʽ ʩʝʨʝʜʥʴʦ-
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ʛʦ ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʚʽʜ ʥʫʣʷ ʣʽʚʠʡ ʭʚʽʩʪ [ ;0)-¤  ʪʝʦʨʝʪʠʯʥʦʛʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟ-

ʧʦʜʽʣʫ N ʤʘʻ ʜʫʞʝ ʥʠʟʴʢʫ ʡʤʦʚʽʨʥʽʩʪʴ 0
oNF º . ʋ ʚʠʧʘʜʢʫ ʚʽʣʴʥʦʛʦ ʨʫʭʫ ʮʝ ʜʦʟʚʦʣʷʻ 

ʥʝ ʙʨʘʪʠ ʣʽʚʠʡ ʭʚʽʩʪ ʜʦ ʫʚʘʛʠ ʧʨʠ ʩʪʘʪʠʩʪʠʯʥʽʡ ʧʝʨʝʚʽʨʮʽ ʛʽʧʦʪʝʟʠ ʧʨʦ ʚʽʜʧʦʚʽʜʥʽʩʪʴ 

ʥʦʨʤʘʣʴʥʦʤʫ ʨʦʟʧʦʜʽʣʫ ʟ ʜʚʦʩʪʦʨʦʥʥʴʦʶ ʥʝʩʢʽʥʯʝʥʥʽʩʪʶ ʥʦʩʽʷ, ʪʦʙʪʦ, ʧʦ ʩʫʪʽ, ʟʘ-

ʙʫʚʘʪʠ ʧʨʦ ʥʴʦʛʦ ʥʘ ʤʦʤʝʥʪ ʦʮʽʥʢʠ. ʇʨʦʪʝ, ʧʨʠ ʟʙʝʨʝʞʝʥʥʽ ʟʘʢʦʥʫ ʽ ʬʦʨʤʠ ʨʦʟʧʦʜʽ-

ʣʫ, ʟʤʝʥʰʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʧʦʚʠʥʥʝ ʧʨʠʟʚʦʜʠʪʠ ʜʦ ʧʦʷʚʠ ʜʫʞʝ 

ʟʥʘʯʫʱʦʛʦ ʥʝʚʽʜô̒ ʤʥʦʛʦ ʭʚʦʩʪʘ ʨʦʟʧʦʜʽʣʫ, ʨʠʩ. 2.2. 

 

 

 

ʈʠʩʫʥʦʢ 2.2 ï ʈʝʟʫʣʴʪʘʪ ʟʥʠʞʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʊɿ, 

ʨʦʟʧʦʜʽʣʝʥʦʾ ʟʘ ʥʦʨʤʘʣʴʥʠʤ ʟʘʢʦʥʦʤ 

 

ʆʩʢʽʣʴʢʠ ʪʘʢʦʛʦ ʭʚʦʩʪʘ ʥʘʩʧʨʘʚʜʽ ʙʫʪʠ ʥʝ ʤʦʞʝ ʯʝʨʝʟ ʥʝʚʽʜô̒ ʤʥʫ ʦʙʣʘʩʪ ɹʚʠ-

ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ, ʪʦ ʚʩʪʘʻ ʧʠʪʘʥʥʷ ʧʨʦ ʪʝ, ʚ ʷʢʠʡ ʨʦʟʧʦʜʽʣ ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʥʦ-

ʨʤʘʣʴʥʠʡ ʟʘʢʦʥ ʚ ʧʦʜʽʙʥʠʭ ʫʤʦʚʘʭ. ʋ ʮʽʡ ʨʦʙʦʪʽ ʥʝ ʩʪʘʚʠʪʴʩʷ ʟʘʚʜʘʥʥʷ ʟʥʘʡʪʠ ʚʩʝ-

ʙʽʯʥʝ ʽ ʧʦʚʥʝ ʪʝʦʨʝʪʠʯʥʝ ʧʦʷʩʥʝʥʥʷ ʮʴʦʛʦ ʷʚʠʱʘ ï ʥʝʦʙʭʽʜʥʦ ʪʽʣʴʢʠ ʟʥʘʡʪʠ ʟʨʫʯʥʠʡ 

ʽʥʩʪʨʫʤʝʥʪ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʨʦʟʧʦʜʽʣʫ ʐʈ ʊɿ ʧʨʠ ʟʤʽʥʽ ʫʤʦʚ ʨʫʭʫ ʥʘ ɸɼ. ɺʩʪʘʥʦʚ-



66 

ʣʝʥʥʷ ʮʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʜʦʩʪʘʪʥʴʦ ʚʘʞʣʠʚʝ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʤʦʜʝʣʶ-

ʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʫ ʚ ʨʝʛʽʦʥʘʣʴʥʠʭ ʽ ʤʽʩʮʝʚʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤʘʭ, 

ʜʣʷ ʯʦʛʦ ʮʽʣʢʦʤ ʜʦʩʪʘʪʥʴʦ ʽ ʦʧʠʩʦʚʦʛʦ ʧʽʜʭʦʜʫ. 

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʟʥʘʡʪʠ ʟʛʘʜʘʥʠʡ ʚʽʜʧʦʚʽʜʥʠʡ ʽʥʩʪʨʫʤʝʥʪ, ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ 

ʢʽʥʮʝʚʫ ʧʦʟʠʮʽʶ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʫ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʤʦʞʥʘ ʧʨʝʜʩʪʘ-

ʚʠʪʠ ʱʦ ʙʫʜʝ, ʷʢʱʦ ʰʚʠʜʢʽʩʪʴ ʟʥʠʟʠʪʴʩʷ ʥʘʩʪʽʣʴʢʠ ʩʠʣʴʥʦ, ʱʦ ʥʫʣʴʦʚʝ ʟʥʘʯʝʥʥʷ 

ʰʚʠʜʢʦʩʪʽ ʚʠʷʚʠʪʴʩʷ ʧʨʘʚʽʰʝ ʟʘ ʮʝʥʪʨ ʧʦʯʘʪʢʦʚʦʛʦ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʰʚʠʜ-

ʢʦʩʪʽ ʚʽʣʴʥʦʛʦ ʨʫʭʫ, ʨʠʩ. 2.3. 

 

 

 

ʈʠʩʫʥʦʢ 2.3 ï ʏʘʩʪʠʥʘ ʱʽʣʴʥʦʩʪʽ ʥʦʨʤʘʣʴʥʦ ʨʦʟʧʦʜʽʣʝʥʦ ʾʐʈ ʊɿ 

ʥʘ ʜʦʜʘʪʥʽʡ ʧʽʚʦʩʽ ʧʨʠ ʾʾ ʟʥʘʯʥʦʤʫ ʟʥʠʞʝʥʥʽ 

 

ʆʯʝʚʠʜʥʦ, ʱʦ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʟʘʣʠʰʘʻʪʴʩʷ ʜʽʡʩʥʠʤ ʪʽʣʴʢʠ ʧʨʘʚʠʡ ʭʚʽʩʪ ʥʦ-

ʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ, ʜʣʷ ʷʢʦʛʦ ʥʘ ʩʪʘʪʠʩʪʠʯʥʦʤʫ ʤʘʪʝʨʽʘʣʽ ʩʢʣʘʜʥʦ ʙʫʜʝ ʩʧʨʦʩʪʫ-

ʚʘʪʠ ʛʽʧʦʪʝʟʫ ʧʨʦ ʡʦʛʦ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʧʦʢʘʟʥʠʢʦʚʦʤʫ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ ɺɺ, ʟʦʚʥʽʰʥʷ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʷʢʦʤʫ ʮʽʣʢʦʤ ʦʯʝʚʠʜʥʦ ʟ ʨʠʩ. 2.3. ʊʦʤʫ ʢʨʘʡʥʴʦʶ ʬʦʨʤʦʶ ʨʦʟʧʦʜʽʣʫ 

ʐʈ ʊɿ ʧʨʠ ʥʘʙʣʠʞʝʥʥʽ ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʜʦ ʥʫʣʷ, ʟ ʧʨʠʢʣʘʜʥʦʾ ʽ ʦʧʠʩʦʚʦʾ ʪʦʯʢʠ 

ʟʦʨʫ ʮʽʣʢʦʤ ʣʦʛʽʯʥʦ ʚʚʘʞʘʪʠ ʧʦʢʘʟʥʠʢʦʚʠʡ ʟʘʢʦʥ. ɺʣʘʩʥʝ, ʪʘʢʠʡ ʨʽʚʝʥʴ ʦʙˇʨʫʥʪʦ-
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ʚʘʥʦʩʪʽ ʻ ʮʽʣʢʦʤ ʜʦʩʪʘʪʥʽʤ ʜʣʷ ʮʽʣʝʡ ʦʧʠʩʫ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʨʦʟʧʦʜʽʣʫ ʰʚʠʜʢʦʩʪʽ ʟʘ 

ʚʽʜʩʫʪʥʦʩʪʽ ʪʝʦʨʝʪʠʯʥʠʭ ʧʝʨʝʜʫʤʦʚ ʜʣʷ ʘʥʘʣʽʪʠʯʥʦʛʦ ʦʧʠʩʫ ʧʦʚʝʜʽʥʢʠ ʫʯʘʩʥʠʢʽʚ 

ʨʫʭʫ. 

ʇʨʠ ʜʦʧʫʱʝʥʥʽ ʧʨʦ ʪʝ, ʱʦ ʚ ʥʘʡʩʢʣʘʜʥʽʰʠʭ ʫʤʦʚʘʭ ʨʫʭʫ ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦ-

ʜʽʣ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʊɿ ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʚ ʧʦʢʘʟʥʠʢʦʚʠʡ, ʟʘʣʠʰʘʻʪʴʩʷ ʪʽʣʴʢʠ ʟʥʘʡʪʠ 

ʟʚô̫ ʟʫʶʯʫ ʣʘʥʢʫ ʤʽʞ ʮʠʤʠ ʜʚʦʤʘ ʨʦʟʧʦʜʽʣʘʤʠ. 

ʋʩʢʣʘʜʥʝʥʥʷ ʫʤʦʚ ʨʫʭʫ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʥʝ ʧʝʨʝʜʙʘʯʘʻ ʦʙʦʚô̫ ʟʢʦʚʦʾ ʧʦ-

ʚʥʦʾ ʟʫʧʠʥʢʠ ʘʚʪʦʤʦʙʽʣʷ ʧʨʠ ʾʭ ʚʠʥʠʢʥʝʥʥʽ, ʭʦʯʘ ʽ ʥʝ ʟʘʙʦʨʦʥʷʻ ʾʾ. ɼʦ ʧʦʜʽʙʥʠʭ 

ʫʩʢʣʘʜʥʝʥʠʭ ʫʤʦʚ ʫ ʤʽʩʴʢʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤʘʭ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʟʚʫʞʝʥʥʷ ʧʨʦ-

ʾʟʥʦʾ ʯʘʩʪʠʥʠ ʽ ʜʽʣʷʥʢʠ ɺɼʄ ʧʝʨʝʜ ʩʪʦʧ-ʣʽʥʽʷʤʠ ʈʇ. ɿ ʮʠʭ ʫʤʦʚ ʧʨʦʤʽʞʥʠʤ ʤʦʞʥʘ 

ʚʚʘʞʘʪʠ ʩʘʤʝ ʟʚʫʞʝʥʥʷ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ, ʱʦ ʯʘʩʪʦ ʧʨʠʟʚʦʜʷʪʴ ʣʠʰʝ ʜʦ ʥʝʦʙʭʽʜʥʦ-

ʩʪʽ ʟʥʠʞʝʥʥʷ ʐʈ ʙʝʟ ʧʦʚʥʦʾ ʟʫʧʠʥʢʠ. ʇʨʠ ʮʴʦʤʫ ʥʘ ʨʦʣʴ ʟʚô̫ ʟʫʶʯʦʾ ʣʘʥʢʠ ʧʨʠ ʪʨʘ-

ʥʩʬʦʨʤʘʮʽʾ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʐʈ ʊɿ ʚ ʧʦʢʘʟʥʠʢʦʚʠʡ ʜʣʷ ʽʩʪʦʪʥʦʛʦ ʫʩʢʣʘʜ-

ʥʝʥʥʷ ʫʤʦʚ ʨʫʭʫ ʜʦʙʨʝ ʧʽʜʭʦʜʠʪʴ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣ [74]. ɿ ʦʜʥʦʛʦ ʙʦʢʫ, ʧʦʢʘʟʥʠʢʦʚʠʡ 

ʨʦʟʧʦʜʽʣ ʻ ʡʦʛʦ ʦʢʨʝʤʠʤ ʚʠʧʘʜʢʦʤ ʟ ʧʘʨʘʤʝʪʨʦʤ ʬʦʨʤʠ, ʨʽʚʥʠʤ 1, ʟ ʽʥʰʦʛʦ ʙʦʢʫ, 

ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ  ̒ʛʨʘʥʠʯʥʠʤ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʦʤ ʟ ʧʘʨʘʤʝʪʨʦʤ ʬʦʨʤʠ, ʱʦ ʧʨʷ-

ʤʫʻ ʜʦ ʥʝʩʢʽʥʯʝʥʥʦʩʪʽ. ɺʟʘʛʘʣʽ, ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣ ʻ ʫʟʘʛʘʣʴʥʝʥʥʷʤ ʨʦʟʧʦʜʽʣʫ ɽʨʣʘʥʛʘ 

ʥʘ ʚʠʧʘʜʦʢ ʥʝʮʽʣʠʭ ʧʘʨʘʤʝʪʨʽʚ ʬʦʨʤʠ, ʷʢʠʡ ʚʠʥʠʢʘʻ ʷʢ ʩʫʤʘ ʥʝʟʘʣʝʞʥʠʭ ʧʦʢʘʟʥʠ-

ʢʦʚʦ ʨʦʟʧʦʜʽʣʝʥʠʭ ɺɺ. ʂʽʣʴʢʽʩʪʴ ʜʦʜʘʥʢʽʚ ʚʠʟʥʘʯʘʻ ʧʘʨʘʤʝʪʨ ʬʦʨʤʠ ʨʦʟʧʦʜʽʣʫ ɽʨ-

ʣʘʥʛʘ. ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʮʝʥʪʨʘʣʴʥʦʾ ʛʨʘʥʠʯʥʦʾ ʪʝʦʨʝʤʠ, ʧʨʠ ʚʝʣʠʢʽʡ ʢʽʣʴʢʦʩʪʽ ʜʦʜʘʥ-

ʢʽʚ ʩʫʤʘ ʥʝʟʘʣʝʞʥʠʭ ɺɺ ʤʘʻ ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ [26, 102]. 

ʄʘʶʯʠ ʪʘʢʽ ʚʣʘʩʪʠʚʦʩʪʽ, ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣ ʩʪʘʻ ʟʨʫʯʥʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʦʧʠ-

ʩʫ ʧʨʦʮʝʩʫ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʫ ʚ ʧʦʢʘʟʥʠʢʦʚʠʡ. ɿʚʘʞʘʶʯʠ ʥʘ ʪʦʡ 

ʬʘʢʪ, ʱʦ ʟʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʊɿ, ʚʠʢʣʠʢʘʥʝ ʟʚʫʞʝʥʥʷʤ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ, ʥʝ ʻ 

ʢʨʘʡʥʴʦʶ ʩʠʪʫʘʮʽʻʶ ʟ ʪʦʯʢʠ ʟʦʨʫ ʩʪʫʧʝʥʶ ʟʥʠʞʝʥʥʷ ʐʈ, ʦʩʢʽʣʴʢʠ ʥʝ ʚʠʤʘʛʘʻ 

ʦʙʦʚô̫ ʟʢʦʚʦʾ ʟʫʧʠʥʢʠ ʊɿ, ʪʦ ʮʽʣʢʦʤ ʦʙˇʨʫʥʪʦʚʘʥʦʶ ʪʫʪ ʚʠʛʣʷʜʘʻ ʛʽʧʦʪʝʟʘ ʧʨʦ ʚʽʜ-

ʧʦʚʽʜʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʊɿ ʚ ʤʽʩʮʷʭ ʟ ʚʫʟʴʢʦʶ ʧʨʦʾʟʥʦʶ ʯʘʩʪʠʥʦʶ ʛʘ-

ʤʤʘ- ʨʦʟʧʦʜʽʣʫ. 

ɼʣʷ ʚʫʟʴʢʦʾ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʧʦʚʥʘ ʟʫʧʠʥʢʘ ʧʦʚʠʥʥʘ ʦʟʥʘʯʘʪʠ ʥʝʜʦʩʪʘʪʥʽʩʪʴ 

ʰʠʨʠʥʠ ʧʨʦʾʟʜʫ ʜʣʷ ʛʘʙʘʨʠʪʽʚ ʘʚʪʦʤʦʙʽʣʷ ʥʘ ʜʫʤʢʫ ʡʦʛʦ ʚʦʜʽʷ. ʊʦʙʪʦ ʟʫʧʠʥʢʘ ʻ ʨʝ-
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ʘʢʮʽʻʶ ʢʦʥʢʨʝʪʥʦʛʦ ʚʦʜʽʷ ʪʽʣʴʢʠ ʥʘ ʰʠʨʠʥʫ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ, ʚʠʢʣʶʯʘʶʯʠ ʽʥʰʽ 

ʧʨʠʯʠʥʠ, ʪʘʢʽ ʷʢ, ʥʘʧʨʠʢʣʘʜ, ʽʥʰʽ ʘʚʪʦʤʦʙʽʣʽ ʟ ʧʦʧʫʪʥʦʛʦ ʽ ʟʫʩʪʨʽʯʥʦʛʦ ʪʨʘʥʩʧʦʨʪ-

ʥʠʭ ʧʦʪʦʢʽʚ ʥʘ ʰʣʷʭʫ ʨʫʭʫ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʦʮʽʥʢʘ ʬʘʢʪʠʯʥʠʭ ʟʥʘʯʝʥʴ ʐʈ ʊɿ ʚ 

ʩʢʣʘʜʥʠʭ ʯʝʨʝʟ ʟʚʫʞʝʥʥʷ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʫʤʦʚʘʭ ʨʫʭʫ ʧʦʚʠʥʥʘ ʨʦʙʠʪʠʩʴ ʥʘ ʧʝʨʝ-

ʛʦʥʽ ʚʫʣʠʮʽ ʧʦʟʘ ʟʦʥʦʶ ʚʧʣʠʚʫ ʧʝʨʝʭʨʝʩʪʴ, ʷʢʠʤʠ ʧʦʯʠʥʘʻʪʴʩʷ ʽ ʟʘʢʽʥʯʫʻʪʴʩʷ ʜʦʩʣʽ-

ʜʞʫʚʘʥʠʡ ʧʝʨʝʛʽʥ. ʎʝ ʪʚʝʨʜʞʝʥʥʷ ʚʽʜʥʦʩʥʦ ʦʙʦʚô̫ ʟʢʦʚʦʩʪʽ ʟʘʙʝʟʧʝʯʝʥʥʷ çʯʠʩʪʠʭè 

ʫʤʦʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʚʽʣʴʥʠʭ ʚʽʜ ʚʧʣʠʚʫ ʽʥʰʠʭ ʧʝʨʝʰʢʦʜ, ʩʪʦʩʫʻʪʴʩʷ ʡ ʽʥʰʠʭ ʧʝ-

ʨʝʰʢʦʜ ʨʫʭʫ ʊɿ, ʥʘʧʨʠʢʣʘʜ, ʨʝʛʫʣʴʦʚʘʥʠʭ ʘʙʦ ʥʝʨʝʛʫʣʴʦʚʘʥʠʭ ʧʽʰʦʭʽʜʥʠʭ ʧʝʨʝʭʦ-

ʜʽʚ, ʟʫʧʠʥʦʯʥʠʭ ʧʫʥʢʪʽʚ ʤʽʩʴʢʦʛʦ ʛʨʦʤʘʜʩʴʢʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʙʝʟ ʟʘʾʟʥʦʛʦ ʢʘʨʤʘʥʫ ʽ 

ʪ.ʜ. ɸʣʝ ʚ ʮʽʡ ʨʦʙʦʪʽ ʙʫʜʫʪʴ ʨʦʟʛʣʷʥʫʪʽ ʪʽʣʴʢʠ ʜʚʘ ʚʘʨʽʘʥʪʠ ʫʩʢʣʘʜʥʝʥʥʷ ï ʟʚʫʞʝʥʥʷ 

ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʽ ʨʝʛʫʣʴʦʚʘʥʽ ʧʝʨʝʭʨʝʩʪʷ ɺɼʄ. 

ʇʨʠ ʧʽʜʪʚʝʨʜʞʝʥʥʽ ʚʠʩʫʥʫʪʦʾ ʛʽʧʦʪʝʟʠ ʧʨʦ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣ ʧʘʨʘʤʝʪʨ ʡʦʛʦ ʬʦ-

ʨʤʠ ʧʦʚʠʥʝʥ ʟʙʽʣʴʰʫʚʘʪʠʩʷ ʟ ʨʦʩʪʦʤ ʩʝʨʝʜʥʴʦʾ ʐʈ, ʪʦʙʪʦ ʧʨʠ ʩʢʦʨʦʯʝʥʥʽ ʢʽʣʴʢʦʩʪʽ 

ʦʙʤʝʞʝʥʴ ʥʘ ʨʫʭ ʊɿ. ʋ ʛʨʘʥʠʯʥʦʤʫ ʚʠʧʘʜʢʫ ï ʧʨʠ ʧʨʘʛʥʝʥʥʽ ʫʤʦʚ ʨʫʭʫ ʜʦ ʘʙʩʦʣʶ-

ʪʥʦ ʚʽʣʴʥʠʭ ï ʚʽʥ ʧʦʚʠʥʝʥ ʧʨʘʛʥʫʪʠ ʜʦ ʥʝʩʢʽʥʯʝʥʥʦʩʪʽ. ʆʩʢʽʣʴʢʠ ʥʦʨʤʘʣʴʥʠʡ ʟʘʢʦʥ 

ʻ ʛʨʘʥʠʯʥʠʤ ʚʠʧʘʜʢʦʤ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ ʟ ʧʘʨʘʤʝʪʨʦʤ ʬʦʨʤʠ, ʱʦ ʧʨʘʛʥʝ ʜʦ ʥʝʩʢʽʥ-

ʯʝʥʥʦʩʪʽ [74], ʚʠʩʫʥʝʥʘ ʛʽʧʦʪʝʟʘ ʧʦʷʩʥʶʻ ʙʣʠʟʴʢʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʐʈ ʥʘ ʤʽʞʤʽʩʴʢʠʭ 

ɸɼ ʜʦ ʥʦʨʤʘʣʴʥʦʛʦ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʚʠʱʝʦʧʠʩʘʥʦʾ ʛʽʧʦʪʝʟʠ, ʫʩʢʣʘʜʥʝʥʥʷ ʫʤʦʚ ʨʫʭʫ, ʱʦ ʦʮʽʥʶʻʪʴʩʷ 

ʩʝʨʝʜʥʴʦʶ ʐʈ ʊɿ, ʧʨʠʟʚʦʜʠʪʠʤʝ ʜʦ ʟʤʝʥʰʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʬʦʨʤʠ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ 

ʽ ʥʘʙʣʠʞʘʪʠʤʝ ʡʦʛʦ ʜʦ ʧʦʢʘʟʥʠʢʦʚʦʛʦ, ʷʢ ʫʞʝ ʟʛʘʜʫʚʘʣʦʩʷ, ʽʥʰʦʤʫ ʚʠʧʘʜʢʫ ʛʘʤʤʘ- 

ʨʦʟʧʦʜʽʣʫ ï ʟ ʧʘʨʘʤʝʪʨʦʤ ʬʦʨʤʠ, ʨʽʚʥʠʤ 1 [74]. 

ɼʽʣʷʥʢʘ ɺɼʄ ʧʝʨʝʜ ʩʪʦʧ-ʣʽʥʽʻʶ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʧʝʨʝʭʨʝʩʪʷ ʥʘʜʘʻ ʩʚʽʜʦʤʦ ʛʽ-

ʨʰʽ ʫʤʦʚʠ ʧʨʦʾʟʜʫ, ʯʠʤ ʟʚʫʞʝʥʥʷ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ɸɼ, ʦʩʢʽʣʴʢʠ ʟʤʫʰʫʻ ʯʘʩʪʠʥʫ 

ʚʦʜʽʾʚ ʧʦʚʥʽʩʪʶ ʟʫʧʠʥʷʪʠʩʷ ʽ ʧʨʦʩʪʦʶʚʘʪʠ ʜʝʷʢʠʡ ʯʘʩ. ʎʝ ʽ ʩʪʚʦʨʶʻ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʧʦʜʘʣʴʰʦʾ ʧʝʨʝʚʽʨʢʠ ʚʠʩʫʥʫʪʦʾ ʛʽʧʦʪʝʟʠ, ʦʩʢʽʣʴʢʠ ʧʦʚʠʥʥʝ ʧʨʠʚʝʩʪʠ ʜʦ ʜʦʜʘʪʢʦʚʦ-

ʛʦ ʟʥʠʞʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʬʦʨʤʠ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʧʝʨʝʜʥʴʦʶ ʩʠʪʫʘ-

ʮʽʻʶ ʟ ʚʫʟʴʢʦʶ ʧʨʦʾʟʥʦʶ ʯʘʩʪʠʥʦʶ. 

ʊʫʪ ʥʝʦʙʭʽʜʥʦ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʚʠʧʘʜʦʢ ʧʦʚʥʦʾ ʟʫʧʠʥʢʠ ʘʚʪʦʤʦʙʽʣʷ 

ʚʠʢʣʠʢʘʪʠʤʝ ʜʝʷʢʽ ʤʝʪʦʜʠʯʥʽ ʧʨʦʙʣʝʤʠ ʟ ʚʠʟʥʘʯʝʥʥʷʤ ʐʈ, ʦʩʢʽʣʴʢʠ ʚ ʫʩʽʭ ʧʨʦʘʥʘ-
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ʣʽʟʦʚʘʥʠʭ ʚ ʧʽʜʨʦʟʜʽʣʽ 1.2 ʜʞʝʨʝʣʘʭ ʚʦʥʘ ʚʠʟʥʘʯʘʣʘʩʷ ʷʢ ʤʦʤʝʥʪʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ 

ʨʫʭʫ ʊɿ ʚ ʟʘʜʘʥʦʤʫ ʧʝʨʝʪʠʥ̔ ʧʝʚʥʦʾ ʜʽʣʷʥʢʠ. ʇʨʠ ʪʘʢʦʤʫ ʧʽʜʭʦʜʽ ʫ ʨʘʟʽ ʧʨʦʩʪʦʶ ʘʚ-

ʪʦʤʦʙʽʣʷ ʚ ʟʘʜʘʥʦʤʫ ʧʝʨʝʪʠʥʽ ʧʝʨʝʜ ʧʝʨʝʭʨʝʩʪʷʤ, ʡʦʛʦ ʤʦʤʝʥʪʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʜʝ-

ʷʢʠʡ ʯʘʩ ʜʦʨʽʚʥʶʚʘʪʠʤʝ ʥʫʣʶ ʽ ʪʨʝʙʘ ʚʠʨʽʰʠʪʠ, ʷʢ ʚʨʘʭʦʚʫʚʘʪʠ ʮʝʡ ʯʘʩ ʚ ʥʘʪʫʨʥʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷʭ. 

ʇʨʠ ʧʨʦʩʪʦ ʾʘʚʪʦʤʦʙʽʣʷ ʽ ʯʠʩʝʣʴʥʠʢ, ʽ ʟʥʘʤʝʥʥʠʢ ʬʦʨʤʫʣʠ (1.1) ʪʘʢʦʞ ʜʦʨʽʚ-

ʥʶʶʪʴ ʥʫʣʶ ʽ, ʭʦʯʘ ʤʘʪʝʤʘʪʠʯʥʘ ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʚʽʜʥʦʰʝʥʥʷ ʜʚʦʭ ʥʫʣʽʚ ʪʫʪ ʣʝʛʢʦ 

ʚʠʨʽʰʫʻʪʴʩʷ, ʚʩʝ ʦʜʥʦ ʬʽʢʩʘʮʽʷ ʤʦʤʝʥʪʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ ʚ ʩʠʪʫʘʮʽʾ ʟ ʤʦʞʣʠʚʠʤʠ 

ʧʨʦʩʪʦʷʤʠ ʘʚʪʦʤʦʙʽʣʽʚ ʟʘʣʠʰʘʻʪʴʩʷ ʧʨʦʙʣʝʤʦʶ. ʇʦʜʽʙʥʘ ʩʠʪʫʘʮʽʷ ʚʢʘʟʫʻ ʥʘ ʥʝʦʙ-

ʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʥʦʚʦʛʦ ʤʝʪʦʜʫ ʜʣʷ ʟʘʤʽʨʫ ʐʈ ʘʚʪʦʤʦʙʽʣʽʚ ʧʝʨʝʜ ʩʪʦʧ-ʣʽʥʽʻʶ ʧʝ-

ʨʝʭʨʝʩʪʷ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʚʽʜʧʦʚʽʜʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ. ɼʣʷ ʮʴʦʛʦ 

ʧʦʪʨʽʙʥʦ: 

- ʚʠʟʥʘʯʠʪʠ ʧʦʥʷʪʪʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʊɿ ʚ ʧʝʨʝʪʠʥ̔ ɸɼ ʟ ʤʦʞʣʠʚʠʤʠ ʧʨʠʩʢʦ-

ʨʝʥʥʷʤʠ ʽ ʫʧʦʚʽʣʴʥʝʥʥʷʤʠ ʘʞ ʜʦ ʧʦʚʥʦʾ ʟʫʧʠʥʢʠ ʥʘ ʜʝʷʢʠʡ ʯʘʩ; 

- ʟʨʦʙʠʪʠ ʧʨʦʛʥʦʟ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ ʧʨʠ ʟʥʠʞʝʥʥʽ ʩʝʨʝʜ-

ʥʴʦʾ ʐʈ ʊɿ ʚʧʨʠʪʫʣ ʜʦ ʩʠʪʫʘʮʽʾ, ʷʢʘ ʚʠʥʠʢʘʻ ʧʝʨʝʜ ʩʪʦʧ-ʣʽʥʽʻʶ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʧʝ-

ʨʝʭʨʝʩʪʷ; 

- ʧʨʦʚʝʩʪʠ ʟʘʤʽʨʠ ʬʘʢʪʠʯʥʦʾ ʐʈ ʧʝʨʝʜ ʩʪʦʧ-ʣʽʥʽʻʶ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʧʝʨʝʭʨʝʩʪʷ 

ʽ ʦʮʽʥʠʪʠ ʧʘʨʘʤʝʪʨʠ ʾʾ ʨʦʟʧʦʜʽʣʫ. 

ʗʢ ʚʞʝ ʟʛʘʜʫʚʘʣʦʩʷ, ʪʨʘʥʩʧʦʨʪʥʽ ʟʘʩʦʙʠ, ʜʣʷ ʷʢʠʭ ʜʦʩʣʽʜʞʫʚʘʪʠʤʝʪʴʩʷ 

ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ, ʧʦʚʠʥʥʽ ʤʘʪʠ ʩʭʦʞʽ ʰʚʠʜʢʽʩʥʽ ʽ ʛʘʙʘʨʠʪʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʱʦʙ 

ʫʥʠʢʥʫʪʠ ʙʤ̔ʦʜʘʣʴʥʦʩʪ ̔ʨʦʟʧʦʜʽʣʫ ʾʭ ʐʈ. ʏʝʨʝʟ ʮʝ ʦʙô̒ ʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʜʦʮʽʣʴʥʦ 

ʙʫʜʝ ʚʠʙʨʘʪʠ ʣʝʛʢʦʚʽ ʘʚʪʦʤʦʙʽʣʽ, ʜʦ ʷʢʠʭ ʪʘʢʦʞ ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʤʽʢʨʦʘʚʪʦʙʫʩʠ ʽ 

ʚʘʥʪʘʞʥʽ ʘʚʪʦʤʦʙʽʣʽ ʧʦʚʥʦʶ ʤʘʩʦʶ ʤʝʥʰʝ 2,5 ʪʦʥʥ. ɼʣʷ ʪʘʢʠʭ ʊɿ ʨʫʭ ʚ 

ʮʝʥʪʨʘʣʴʥʠʭ ʯʘʩʪʠʥʘʭ ʤʽʩʪ ʟʘʟʚʠʯʘʡ ʥʽʯʠʤ ʥʝ ʦʙʤʝʞʝʥʠʡ ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʚʝʣʠʢʦʛʘʙʘʨʠʪʥʠʭ ʚʘʥʪʘʞʥʠʭ ʊɿ. ʊʦʤʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʜʥʦʨʽʜʥʠʭ ʫʤʦʚ 

ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦʩʪʘʪʥʽʤ ʙʫʜʝ ʚʠʙʽʨ ʚ ʮʝʥʪʨʘʣʴʥʽʡ 

ʯʘʩʪʠʥʽ ʤʽʩʪʘ ʚʫʣʠʮʴ, ʥʘ ʷʢʠʭ ʚʽʜʩʫʪʥʽʡ ʨʫʭ ʤʘʨʰʨʫʪʥʦʛʦ ʧʘʩʘʞʠʨʩʴʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ, ʱʦʙ ʚ ʧʦʪʦʮʽ ʥʝ ʙʫʣʦ ʘʚʪʦʙʫʩʽʚ ʽ ʪʨʦʣʝʡʙʫʩʽʚ. 
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ʇʨʦʛʥʦʟ ʧʘʨʘʤʝʪʨʽʚ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ ʧʨʠ ʟʥʠʞʝʥʥʽ ʩʝʨʝʜʥʴʦʾ ʐʈ ʊɿ ʧʦ ʤʽʨ̔ 

ʥʘʙʣʠʞʝʥʥʷ ʤʽʩʮʷ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʜʦ ʩʪʦʧ-ʣ̔ʥ̔ ʾ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʧʝʨʝʭʨʝʩʪʷ ʚʠʤʘʛʘʻ 

ʚʽʜʧʦʚʽʜʽ ʥʘ ʧʠʪʘʥʥʷ ʷʢ ʟʤʽʥʶʚʘʪʠʤʝʪʴʩʷ ʧʘʨʘʤʝʪʨ ʬʦʨʤʠ ʨʦʟʧʦʜʽʣʫ ʧʨʠ ʟʤʽʥʽ ʐʈ 

ʘʚʪʦʤʦʙʽʣʽʚ, ʪʦʯʥʽʰʝ ʧʨʠ ʾʾ ʟʥʠʞʝʥʥʽ ʚʥʘʩʣʽʜʦʢ ʚʠʥʠʢʥʝʥʥʷ ʧʝʨʝʰʢʦʜ ʨʫʭʫ ʥʘ ɸɼ. 

ʇʘʨʘʤʝʪʨ ʬʦʨʤʠ g  ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʦʩʥʦʚʥʠʤʠ ʤʦʤʝʥʪʘʤʠ ʚʠʧʘʜʢʦʚʦʾ 

ʐʈ ï ʩʝʨʝʜʥʴʦʶ ʰʚʠʜʢʽʩʪʶ v  ʽ ʩʪʘʥʜʘʨʪʥʠʤ ʚʽʜʭʠʣʝʥʥʷʤ s [102]: 

 

 

2
v

g
å õ
=æ ö
sç ÷

. (2.9) 

 

ʊʦʤʫ ʜʣʷ ʧʨʦʛʥʦʟʫ ʧʘʨʘʤʝʪʨʘ ʬʦʨʤʠ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ ʥʝʦʙʭʽʜʥʦ ʦʮʽʥʠʪʠ ʮʽ 

ʤʦʤʝʥʪʠ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʨʫʭʫ. 

ɺʽʜʦʤʠʤʠ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʯʠʩʝʣʴʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʨʦʟʧʦʜʽʣʫ ʰʚʠʜ-

ʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʽʚ ʤʦʞʫʪʴ ʚʚʘʞʘʪʠʩʷ ʾʾ ʧʘʨʘʤʝʪʨʠ ʫ ʚʽʣʴʥʠʭ ʫʤʦʚʘʭ ʨʫʭʫ, ʥʘʚʝʜʝʥʽ ʚ 

ʨʦʙʦʪʽ [30]. ɿʦʢʨʝʤʘ, ʚ [30] ʥʘʚʦʜʠʪʴʩʷ ʨʝʛʨʝʩʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ ʢʦʝʬʽʮʽʻʥʪʘ ʚʘʨʽʘʮʽʾ 

ʐʈ vk  ʚʽʜ ʩʘʤʦʾ ʰʚʠʜʢʦʩʪʽ ʚ ʜʽʘʧʘʟʦʥʽ ʤʽʞ 18 ʤʠʣʴ/ʛʦʜ ʽ 35 ʤʠʣʴ/ʛʦʜ (29 ʢʤ/ʛʦʜ ʽ 

56,4 ʢʤ/ʛʦʜ ʚʽʜʧʦʚʽʜʥʦ): 

 

 0,448 0,0078vk v= - Ö. (2.10) 

 

ʄʦʜʝʣʴ (2.10) ʧʦʙʫʜʦʚʘʥʘ ʟʘ ʜʘʥʠʤʠ ʙʣʠʟʴʢʦ 100 ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʚʽʣʴʥʠʤ 

ʨʫʭʦʤ ʘʚʪʦʤʦʙʽʣʽʚ ʫ ʤʝʞʘʭ ʤʽʩʪʘ. ʌʘʢʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʘ ʚʘʨʽʘʮʽʾ ʜʣʷ ʚʢʘ-

ʟʘʥʦʛʦ ʜʽʘʧʘʟʦʥʫ ʟʤʽʥʠ ʰʚʠʜʢʦʩʪʝʡ ʢʦʣʠʚʘʶʪʴʩʷ ʚ ʤʝʞʘʭ ʚʽʜ 0,17 ʜʦ 0,33. ʎʝ ʦʟʥʘ-

ʯʘʻ, ʱʦ ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ s ʜʣʷ ʮʴʦʛʦ ʜʽʘʧʘʟʦʥʫ ʰʚʠʜʢʦʩʪʝʡ ʩʢʣʘʜʘʻ ʚʽʜ 

5,10 ʤʠʣʴ/ʛʦʜ ʜʦ 6,93 ʤʠʣʴ/ʛʦʜ (8,21 ʢʤ/ʛʦʜ ʽ 11,16 ʢʤ/ʛʦʜ ʚʽʜʧʦʚʽʜʥʦ), ʪʦʙʪʦ ʜʣʷ ʚʽ-

ʣʴʥʠʭ ʫʤʦʚ ʨʫʭʫ ʽ ʤʘʢʩʠʤʘʣʴʥʠʭ ʰʚʠʜʢʦʩʪʝʡ maxs  Ḻ maxv , ʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʟʘʣʝʞʥʦ-

ʩʪʽ (2.9) ʮʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʝʣʠʢʦʛʦ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʬʦʨʤʠ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ 

ʰʚʠʜʢʦʩʪʽ 
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maxg  ḻ 1. (2.11) 

 

ɿʛʽʜʥʦ ʟ ʚʠʨʘʟʦʤ (2.9) ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʬʦʨʤʠ ʜʣʷ ʥʘʚʝʜʝʥʠʭ ʚ ʨʦʙʦʪʽ [30] 

ʢʦʝʬʽʮʽʻʥʪʽʚ ʚʘʨʽʘʮʽʾ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʽʥʪʝʨʚʘʣʽ [9,2;34,6]gÍ . ʇʨʠ ʥʠʭ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣ 

ʤʘʻ ʧʨʘʢʪʠʯʥʦ ʩʠʤʝʪʨʠʯʥʫ ʬʦʨʤʫ. ʊʘʢʘ ʩʠʪʫʘʮʽʷ ʚʽʜʧʦʚʽʜʘʻ ʝʤʧʽʨʠʯʥʠʤ ʩʧʦʩʪʝʨʝ-

ʞʝʥʥʷʤ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʐʈ, ʱʦ ʟ ʧʨʘʢʪʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʨʽʚʥʦʟʥʘʯʥʦ ʛʘ-

ʤʤʘ-ʨʦʟʧʦʜʽʣʫ ʟ ʚʝʣʠʢʠʤ ʧʘʨʘʤʝʪʨʦʤ ʬʦʨʤʠ [102]. 

ɺʠʭʦʜʷʯʠ ʽʟ ʟʘʣʝʞʥʦʩʪʽ (2.10), ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ ʟʙʽʣʴʰʫʻʪʴʩʷ ʧʨʠ ʩʢʦ-

ʨʦʯʝʥʥʽ ʐʈ, ʘʣʝ ʜʫʞʝ ʧʦʚʽʣʴʥʦ ʽ ʚ ʛʨʘʥʠʯʥʦʤʫ ʚʠʧʘʜʢʫ, ʧʨʠ 0v= , ʚʦʥʦ ʩʢʣʘʜʘʻ 

0,448 vs= Ö, ʘ ʧʘʨʘʤʝʪʨ ʬʦʨʤʠ ʨʦʟʧʦʜʽʣʫ ʜʦʨʽʚʥʶʚʘʪʠʤʝ 4,982g= . ʊʘʢʠʤ ʯʠʥʦʤ, 

ʟʘʣʝʞʥʽʩʪʴ (2.10) ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣ ʥʝ ʤʦʞʝ ʥʘʙʫʪʠ ʬʦʨʤʠ ʧʦʢʘʟʥʠ-

ʢʦʚʦʛʦ. ʇʨʦʪʝ ʪʫʪ ʪʨʝʙʘ ʚʨʘʭʫʚʘʪʠ ʦʙʤʝʞʝʥʽ ʤʦʞʣʠʚʦʩʪʽ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ ʽ ʥʝʦʙ-

ʭʽʜʥʽʩʪʴ ʟ ʦʙʝʨʝʞʥʽʩʪʶ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘʢʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ. ʎʝ ʦʩʦʙ-

ʣʠʚʦ ʘʢʪʫʘʣʴʥʦ, ʢʦʣʠ ʥʝʟʘʣʝʞʥʘ ʦʟʥʘʢʘ, ʘ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʮʝ ʐʈ, ʚʠʭʦʜʠʪʴ ʟʘ 

ʤʝʞʽ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʨʷʜʫ, ʥʘ ʷʢʦʤʫ ʙʫʣʘ ʧʦʙʫʜʦʚʘʥʘ ʤʦʜʝʣʴ. ʊʦʤʫ ʜʣʷ ʪʦʯʥʽʰʦʛʦ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ ʚ ʩʠʪʫʘʮʽʾ ʟʽ ʰʚʠʜʢʽʩʪʶ ʘʚʪʦʤʦʙʽʣʽʚ ʧʝ-

ʨʝʜ ʩʪʦʧ-ʣʽʥʽʻʶ ʈʇ ʥʝʦʙʭʽʜʥʦ ʨʦʟʛʣʷʥʫʪʠ çʧʨʦʤʽʞʥʠʡè ʚʠʧʘʜʦʢ ʟ ʚʫʟʴʢʦʶ ʧʨʦʾʟ-

ʥʦʶ ʯʘʩʪʠʥʦʶ. 

ʆʢʨʝʤʦ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʥʘʯʝʥʥʷ ʤʦʤʝʥʪʽʚ ʚʠʧʘʜʢʦʚʦʾ ʐʈ ï ʷʢ ʚ ʩʠʪʫʘʮʽʾ 

ʚʫʟʴʢʦʾ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ, ʪʘʢ ʽ ʧʝʨʝʜ ʩʪʦʧ-ʣʽʥʽʻʶ ï ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʧʦʚʝʜʽʥʢʠ ʨʽʟʥʠʭ 

ʚʦʜʽʾʚ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʽ ʩʠʣʴʥʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʘʤʠʭ ʦʙʤʝʞʝʥʴ, ʱʦ 

ʩʪʚʦʨʶʶʪʴʩʷ ʮʠʤʠ ʫʤʦʚʘʤʠ. ɺʽʜʧʦʚʽʜʥʦ, ʤʦʞʥʘ ʜʘʪʠ ʪʽʣʴʢʠ ʜʫʞʝ ʧʨʠʙʣʠʟʥʠʡ ʧʨʦ-

ʛʥʦʟ ʟʥʘʯʝʥʴ ʮʠʭ ʤʦʤʝʥʪʽʚ ʜʣʷ ʩʠʪʫʘʮʽʾ ʟʽ ʩʪʦʧ-ʣʽʥʽʻʶ ʤʽʩʴʢʦʛʦ ʧʝʨʝʭʨʝʩʪʷ. 

ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʫʟʴʢʦʶ ʧʨʦʾʟʥʦʶ ʯʘʩʪʠʥʦʶ, ʨʝʛʫʣʴʦʚʘʥʝ ʧʝʨʝʭʨʝʩʪʷ ʧʨʠʟʚʦ-

ʜʠʪʠʤʝ ʜʦ ʧʦʷʚʠ ʯʘʩʪʠʥʠ ʟʥʘʯʝʥʴ ʐʈ, ʜʫʞʝ ʙʣʠʟʴʢʠʭ ʜʦ 0 ʟʘ ʨʘʭʫʥʦʢ ʘʚʪʦʤʦʙʽʣʽʚ, 

ʷʢʽ ʧʽʜôʾ ʭʘʣʠ ʜʦ ʧʝʨʝʭʨʝʩʪʷ ʥʘ ʟʘʙʦʨʦʥʥʠʡ ʩʠʛʥʘʣ ʩʚʽʪʣʦʬʦʨʘ ʽ ʧʨʦʩʪʦʶʶʪʴ ʧʝʨʝʜ 

ʩʪʦʧ-ʣʽʥʽʻʶ ʚ ʦʯʽʢʫʚʘʥʥʽ ʚʢʣʶʯʝʥʥʷ ʩʠʛʥʘʣʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʫʭ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʫʤʦ-

ʚʠ ʧʨʦʾʟʜʫ ʘʚʪʦʤʦʙʽʣʽʚ ʥʘ ʟʝʣʝʥʠʡ ʩʠʛʥʘʣ ʤʘʶʪʴ ʦʙʤʝʞʝʥʥʷ ʟʜʝʙʽʣʴʰʦʛʦ ʪʽʣʴʢʠ ʫ 

ʚʠʛʣʷʜʽ ʽʥʰʠʭ ʫʯʘʩʥʠʢʽʚ ʨʫʭʫ, ʪʦʤʫ ʤʦʞʥʘ ʯʝʢʘʪʠ ʧʦʷʚʠ ʫ ʚʠʙʽʨʢʦʚʽʡ ʩʫʢʫʧʥʦʩʪʽ ʽ 

ʜʦʩʠʪʴ ʚʠʩʦʢʠʭ ʰʚʠʜʢʦʩʪʝʡ. ʎʽ ʤʽʨʢʫʚʘʥʥʷ ʧʨʦ ʨʦʟʰʠʨʝʥʥʷ ʜʽʘʧʘʟʦʥʫ ʰʚʠʜʢʦʩʪʝʡ 
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ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʠʩʥʦʚʢʫ ʧʨʦ ʪʝ, ʱʦ ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ ʐʈ ʧʦʚʠʥʥʝ ʧʦʤʽʪʥʦ 

ʟʙʽʣʴʰʠʪʠʩʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʠʪʫʘʮʽʻʶ ʚʫʟʴʢʦʾ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ. ʏʝʢʘʪʠ ʟʥʘʯʥʦʛʦ 

ʩʢʦʨʦʯʝʥʥʷ ʘʙʦ ʨʦʩʪʫ ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʧʨʦʾʟʜʫ ʘʚʪʦʤʦʙʽʣʷʤʠ ʩʪʦʧ-ʣ̔ʥ̔ ʾ ʨʝʛʫ-

ʣʴʦʚʘʥʦʛʦ ʧʝʨʝʭʨʝʩʪʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʫʟʴʢʦʶ ʜʽʣʷʥʢʦʶ ʥʝ ʟʦʚʩʽʤ ʜʦʮʽʣʴʥʦ, ʦʩʢʽʣʴ-

ʢʠ ʜʽʘʧʘʟʦʥ ʰʚʠʜʢʦʩʪʝʡ ʪʫʪ ʨʦʟʰʠʨʶʻʪʴʩʷ ʚ ʦʙʠʜʚʽ ʩʪʦʨʦʥʠ. ɿ ʮʠʭ ʤʽʨʢʫʚʘʥʴ ʤʦʞ-

ʥʘ ʩʬʦʨʤʫʣʶʚʘʪʠ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʰʚʠʜʢʽʩʪʶ ʘʚʪʦ-

ʤʦʙʽʣʽʚ ʧʝʨʝʜ ʩʪʦʧ-ʣʽʥʽʻʶ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʧʝʨʝʭʨʝʩʪʷ ʩʣʽʜ ʦʯʽʢʫʚʘʪʠ ʟʤʝʥʰʝʥʥʷ ʧʘ-

ʨʘʤʝʪʨʘ ʬʦʨʤʠ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʠʪʫʘʮʽʻʶ ʚʫʟʴʢʦʾ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ 

ʟʘ ʨʘʭʫʥʦʢ ʨʦʩʪʫ ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʰʚʠʜʢʦʩʪʝʡ ʫ ʚʠʙʽʨʮʽ. ʅʘʩʢʽʣʴʢʠ ʟʥʘʯ-

ʥʠʤ ʙʫʜʝ ʮʝ ʟʤʝʥʰʝʥʥʷ ʽ ̫ʢ ʙʣʠʟʴʢʦ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣ ʰʚʠʜʢʦʩʪʽ ʥʘʙʣʠʟʠʪʴʩʷ ʜʦ ʩʚʦ-

ʛʦ ʦʢʨʝʤʦʛʦ ʚʠʧʘʜʢʫ ï ʧʦʢʘʟʥʠʢʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ï ʜʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʛʽʧʦʪʝʟʠ ʚʝ-

ʣʠʢʦʛʦ ʟʥʘʯʝʥʥʷ ʥʝ ʤʘʻ, ʮʝ ʪʽʣʴʢʠ ʥʘʜʘʩʪʴ ʜʝʷʢʫ ʦʮʽʥʢʫ ʩʪʫʧʝʥʶ ʩʢʣʘʜʥʦʩʪʽ ʨʦʟʛʣʷ-

ʜʫʚʘʥʦʾ ʩʠʪʫʘʮʽʾ. 

ʇʨʠ ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʠʢʠ ʟʘʤʽʨʫ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʊɿ ʧʝʨʝʜ ʩʪʦʧ-ʣʽʥʽʻʶ ʤʽʩʴʢʦʛʦ 

ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʧʝʨʝʭʨʝʩʪʷ ʦʩʥʦʚʥʠʤ ʧʠʪʘʥʥʷʤ ʻ ʚʠʨʽʰʝʥʥʷ ʧʨʦʪʠʨʽʯʯʷ ʽʟ ʟʘʤ̔ ʨʦʤ 

ʤʦʤʝʥʪʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ ʚ ʪʘʢʠʭ ʫʤʦʚʘʭ. ɿ ʜʦʩʠʪʴ ʚʝʣʠʢʦʶ ʚʧʝʚʥʝʥʽʩʪʶ ʤʦʞʥʘ 

ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʤʦʤʝʥʪʘʣʴʥʘ ʰʚʠʜʢʽʩʪʴ ʷʢ ʦʩʥʦʚʥʠʡ ʧʦʢʘʟʥʠʢ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠ-

ʢʠ ʐʈ ʘʚʪʦʤʦʙʽʣʽʚ ʥʘ ɸɼ ʟô̫ ʚʠʣʘʩʷ ʷʢ ʥʘʡʧʨʦʩʪʽʰʝ ʨʽʰʝʥʥʷ ʧʨʠ ʧʨʘʛʥʝʥʥʽ ʦʭʘʨʘʢ-

ʪʝʨʠʟʫʚʘʪʠ ʢʦʥʢʨʝʪʥʫ ʜʽʣʷʥʢʫ ʨʫʭʫ. ʆʪʨʠʤʘʥʥʷ ʪʘʢʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ,̒ ʤʘʙʫʪʴ, 

ʥʘʡʘʢʪʫʘʣʴʥʽʰʠʤ ʟʘʚʜʘʥʥʷʤ, ʧʦʚô̫ ʟʘʥʠʤ ʟ̔ ʟʘʤʽʨʘʤʠ ʰʚʠʜʢʦʩʪʽ ʚ ʪʨʘʥʩʧʦʨʪʥʠʭ ʜʦ-

ʩʣʽʜʞʝʥʥʷʭ, ʽ ʜʣʷ ʚʠʧʘʜʢʫ ʤʦʤʝʥʪʘʣʴʥʦʾ ʰʚʠʜʢʦʩʪʽ ʥʝ ʧʦʪʨʽʙʥʦ ʟʘʜʘʚʘʪʠ ʜʠʩʪʘʥʮʽʾ, 

ʜʣʷ ʷʢʦʾ ʟʜʽʡʩʥʶʻʪʴʩʷ ʟʘʤʽʨ. ɺʠʤʘʛʘʻʪʴʩʷ ʪʽʣʴʢʠ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʢʦʥʘʥʥʷ ʚʽʜʧʦʚʽʜ-

ʥʠʭ ʫʤʦʚ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʟʘʤʽʨʽʚ [30] ʽ ʟ ʢʦʨʝʢʪʥʽʩʪʶ ʮʠʭ ʫʤʦʚ ʧʦʛʦʜʞʫʶʪʴʩʷ ʚʩʽ 

ʜʦʩʣʽʜʥʠʢʠ ʐʈ. 

ʇʨʠ ʨʦʟʛʣʷʜʽ ʜʽʣʷʥʢʠ ɺɼʄ ʧʝʨʝʜ ʩʪʦʧ-ʣʽʥʽʻʶ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʧʝʨʝʭʨʝʩʪʷ ʪʘʢʽ 

ʫʤʦʚʠ ʩʚʽʜʦʤʦ ʥʝ ʚʠʢʦʥʫʶʪʴʩʷ ʽ ʪʨʝʙʘ ʟʘʜʘʪʠ ʜʝʷʢʫ ʜʠʩʪʘʥʮʽʶ, ʯʘʩ ʧʦʜʦʣʘʥʥʷ ʷʢʦʾ ʽ 

ʩʪʚʦʨʶʚʘʪʠʤʝ ʤʦʞʣʠʚʽʩʪʴ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʐʈ ʘʚʪʦʤʦʙʽʣʷ ʧʦ ʬʦʨʤʫʣʽ (1.1). ɿʘʜʘʪʠ 

ʧʦʩʪʽʡʥʠʡ ʽʥʪʝʨʚʘʣ ʯʘʩʫ ʜʣʷ ʟʘʤʽʨʽʚ ʧʦʣʦʞʝʥʥʷ ʊɿ ʪʫʪ ʥʝ ʚʠʡʜʝ ʯʝʨʝʟ ʧʨʠʩʫʪʥʩ̔ʪɹ 

ʷʢ ʜʫʞʝ ʥʠʟʴʢʠʭ, ʪʘʢ ʽ ʜʦʩʠʪʴ ʚʠʩʦʢʠʭ ʰʚʠʜʢʦʩʪʝʡ ʾʭ ʨʫʭʫ, ʪʦʙʪʦ ʯʝʨʝʟ ʜʫʞʝ ʰʠʨʦ-

ʢʠʡ ʜʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ ʰʚʠʜʢʦʩʪʽ. ʋ ʪʘʢʠʭ ʫʤʦʚʘʭ ʙʫʜʴ-ʷʢʠʡ ʧʦʩʪʽʡʥʠʡ ʧʝʨʽʦʜ ʬʽʢ-
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ʩʘʮʽʾ ʧʨʠʟʚʦʜʠʪʠʤʝ ʘʙʦ ʜʦ ʧʨʦʧʫʩʢʫ ʯʘʩʪʠʥʠ ʊɿ ʚ ʩʧʦʩʪʝʨʝʞʝʥʥʷʭ, ʘʙʦ ʜʦ ʙʘʛʘʪʦʢ-

ʨʘʪʥʦʾ ʬʽʢʩʘʮʽʾ ʦʜʥʦʛʦ ʊɿ. 

ɺʠʙʽʨ ʥʘ ʤʽʩʮʝʚʦʩʪʽ ʚʽʜʨʽʟʢʫ ʟ ʧʦʩʪʽʡʥʦʶ ʜʦʚʞʠʥʦʶ ʪʘʢʦʞ ʦʙʦʚô̫ ʟʢʦʚʦ ʧʨʠ-

ʚʝʜʝ ʜʦ ʚʠʥʠʢʥʝʥʥʷ ʥʝʟʨʦʟʫʤʽʣʠʭ ʩʠʪʫʘʮʽʡ, ʚʠʢʣʠʢʘʥʠʭ ʥʝʚʠʟʥʘʯʝʥʽʩʪʶ ʜʠʩʪʘʥʮʽʾ 

ʚʽʜ ʤʽʩʮʷ ʟʫʧʠʥʢʠ ʘʚʪʦʤʦʙʽʣʽʚ ʜʦ ʩʪʦʧ-ʣ̔ʥ̔.ʾ ʊʦʤʫ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʷʢ ʜʠʩʪʘʥʮʽ,ʁ 

ʜʣʷ ʷʢʦʾ ʚʠʤʽʨʶʻʪʴʩʷ ʯʘʩ ʧʨʦʾʟʜʫ, ʜʦʮʽʣʴʥʦ ʧʨʠʡʥʷʪʠ ʛʘʙʘʨʠʪʠ ʩʘʤʦʛʦ ʧʨʦʾʞʜʞʘʶ-

ʯʦʛʦ ʘʚʪʦʤʦʙʽʣʷ. 

ʊʘʢʠʡ ʧʽʜʭʽʜ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʫʩʽʭ ʧʦʧʝʨʝʜʥʽʭ, ʦʩʢʽʣʴʢʠ ʚ ʥʠʭ ʦʜʠʥ ʟ ʝʣʝʤʝʥ-

ʪʽʚ ʬʦʨʤʫʣʠ (1.1) ï ʘʙʦ ʯʠʩʝʣʴʥʠʢ, ʘʙʦ ʟʥʘʤʝʥʥʠʢ ï ʻ ʧʦʩʪʽʡʥʦʶ ʚʝʣʠʯʠʥʦʶ, ʘ ʪʫʪ 

ʦʙʠʜʚʘ ʚʦʥʠ ʟʤʽʥʶʶʪʴʩʷ ʚ ʢʦʞʥʦʤʫ ʟʘʤʽʨʽ. ʇʝʨʝʚʘʛʦʶ ʮʴʦʛʦ ʩʧʦʩʦʙʫ ʟʘʤʽʨʫ ʐʈ ʻ 

ʪʝ, ʱʦ ʚʽʥ ʜʦʟʚʦʣʠʪʴ ʪʦʯʥʦ ʽ ʦʜʥʦʟʥʘʯʥʦ ʚʠʟʥʘʯʠʪʠ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʪʠʥ ɸɼ, ʚ ʷʢʦ-

ʤʫ ʨʦʙʠʪʴʩʷ ʟʘʤʽʨ ʰʚʠʜʢʦʩʪʽ, ʭʦʯʘ ʽ ʧʦʪʨʝʙʫʚʘʪʠʤʝ ʜʦʜʘʪʢʦʚʠʭ ʟʫʩʠʣʴ ʜʣʷ ʚʠʟʥʘ-

ʯʝʥʥʷ ʬʘʢʪʠʯʥʦʾ ʜʦʚʞʠʥʠ ʢʦʞʥʦʛʦ ʘʚʪʦʤʦʙʽʣʷ, ʱʦ ʧʨʦʾʞʜʞʘʻ ʧʦʚʟ ʟʘʜʘʥʠʡ ʧʦʧʝ-

ʨʝʯʥʠʡ ʧʝʨʝʪʠʥ. ʊʦʜʽ ʟʘʚʜʘʥʥʷʤ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʙʫʜʝ ʚʠʟʥʘʯʝʥʥʷ 

ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʧʨʦʾʟʜʫ ʘʚʪʦʤʦʙʽʣʝʤ ʜʠʩʪʘʥʮʽʾ, ʨʽʚʥʽʡ ʡʦʛʦ ʜʦʚʞʠʥʽ, ʯʝʨʝʟ ʟʘ-

ʜʘʥʠʡ ʧʝʨʝʪʠʥ ɸɼ, ʷʢʘ ʥʘʜʘʣʽ ʽʤʝʥʫʚʘʪʠʤʝʪʴʩʷ ʧʨʦʩʪʦ ʰʚʠʜʢʽʩʪʶ ʨʫʭʫ. 

ɼʣʷ ʮʴʦʛʦ ʪʨʝʙʘ ʬʽʢʩʫʚʘʪʠ ʜʚʘ ʤʦʤʝʥʪʠ ʯʘʩʫ ï ʢʦʣʠ ʚʠʙʨʘʥʠʡ ʧʝʨʝʪʠʥ ʧʝʨʝ-

ʪʠʥʘʻʪʴʩʷ ʧʝʨʝʜʥʴʦʶ ʽ ʟʘʜʥʴʦʶ ʪʦʯʢʦʶ ʘʚʪʦʤʦʙʽʣʷ. ʊʘʢʦʞ ʪʨʝʙʘ ʬʽʢʩʫʚʘʪʠ ʜʦʚʞʠ-

ʥʫ ʘʚʪʦʤʦʙʽʣʷ ï ʚʽʜʩʪʘʥʴ ʤʽʞ ʮʠʤʠ ʪʦʯʢʘʤʠ. ɺ ʫʤʦʚʘʭ ʚʽʜʩʫʪʥʦʩʪʽ ʩʧʝʮʽʘʣʴʥʠʭ 

ʧʨʠʣʘʜʽʚ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʪʘʢʠʭ ʟʘʤʽʨʽʚ ʥʘʡʢʨʘʱʠʤ ʩʧʦʩʦʙʦʤ ʾʭ ʧʨʦʚʝʜʝʥʥʷ ʤʦʞʝ 

ʧʦʩʣʫʞʠʪʠ ʚʽʜʝʦʬʽʢʩʘʮʽʷ ʧʨʦʮʝʩʫ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʽʚ ʟ ʥʘʩʪʫʧʥʦʶ ʦʙʨʦʙʢʦʶ ʚʽʜʝʦʨʷ-

ʜʫ. ʊʘʢʠʡ ʩʧʦʩʽʙ, ʭʦʯʘ ʽ ʻ ʜʫʞʝ ʪʨʫʜʦʤʽʩʪʢʠʤ, ʘʣʝ ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʘʪʥʶ 

ʪʦʯʥʽʩʪʴ ʟʘʤʽʨʽʚ ʽ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʚʽʨʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ʇʦʧʝʨʝʯʥʠʡ ʧʝʨʝʪʠʥ ʧʝʨʝʜ ʩʪʦʧ-ʣʽʥʽʻʶ ʧʝʨʝʭʨʝʩʪʷ ʜʣʷ ʚʠʤʽʨʫ ʐʈ ʊɿ ʪʨʝʙʘ 

ʚʠʙʨʘʪʠ ʪʘʢ, ʱʦʙ ʧʽʜ ʯʘʩ ʧʨʦʩʪʦʶ ʘʚʪʦʤʦʙʽʣʷ ʧʨʠ ʟʘʙʦʨʦʥʥʦʤʫ ʩʠʛʥʘʣʽ ʩʚʽʪʣʦʬʦʨʘ, 

ʡʦʛʦ ʢʦʨʧʫʩ ʟʥʘʭʦʜʠʚʩʷ ʚ ʮʴʦʤʫ ʧʝʨʝʪʠʥ.̔ ʊʦʜʽ ʯʘʩ ʦʯʽʢʫʚʘʥʥʷ ʩʠʛʥʘʣʫ ʩʚʽʪʣʦʬʦʨʘ, 

ʱʦ ʜʦʟʚʦʣʷ ̒ ʨʫʭ, ʚʨʘʭʦʚʫʚʘʪʠʤʝʪʴʩʷ ʚ ʰʚʠʜʢʦʩʪʽ ʧʨʦʾʟʜʫ ʘʚʪʦʤʦʙʽʣʷ, ʱʦ ʻ 

ʦʙʦʚô̫ ʟʢʦʚʦʶ ʫʤʦʚʦʶ ʧʨʠ ʦʮʽʥʮʽ ʚʧʣʠʚʫ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʧʝʨʝʭʨʝʩʪʷ ʥʘ ʐʈ. ɺʨʘʭʦ-

ʚʫʶʯʠ ʨʝʘʣʴʥʫ ʜʦʚʞʠʥʫ ʊɿ, ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʙʩʪʝʞʝʥʴ ʜʦʮʽʣʴʥʦ ʚʠʙʨʘʪʠ ʧʝʨʝʪʠʥ 

ʚʫʣʠʮʽ ʥʘ ʜʠʩʪʘʥʮʽʾ 1,5 ʤʝʪʨʘ ʧʝʨʝʜ ʩʪʦʧ-ʣʽʥʽʻʶ ʟ ʤʝʪʦʶ ʚʠʢʦʥʘʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ 
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ʫʤʦʚʠ ʜʣʷ ʧʝʨʰʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʚ ʯʝʨʟʽ ʧʝʨʝʜ ʧʝʨʝʭʨʝʩʪʷʤ. ɺʽʜʝʦʢʘʤʝʨʘ ʧʨʠ ʮʴʦʤʫ 

ʧʦʚʠʥʥʘ ʟʥʘʭʦʜʠʪʠʩʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʥʘʜ ʚʠʙʨʘʥʦʶ ʣʽʥʽʻʶ ʧʝʨʝʨʽʟʫ ʜʣʷ ʘʜʝʢʚʘʪʥʦʛʦ 

ʚʽʜʙʠʪʪʷ ʜʦʚʞʠʥʠ ʘʚʪʦʤʦʙʽʣʷ ʥʘ ʚʽʜʝʦ. ʊʘʢʠʡ ʩʧʦʩʽʙ ʟʘʤʽʨʽʚ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ 

ʩʢʣʘʜʥʦʱʽʚ ʟ ʯʘʩʦʤ ʧʨʦʩʪʦʶ ʊɿ ʧʝʨʝʜ ʧʝʨʝʭʨʝʩʪʷʤ ʽ ʟʘʙʝʟʧʝʯʠʪʴ ʩʧʽʣʴʥʽʩʪʴ ʐʈ, ʱʦ 

ʚʠʚʯʘʻʪʴʩʷ, ʜʣʷ ʚʩʽʭ ʨʦʟʛʣʷʜʫʚʘʥʠʭ ʫʤʦʚ ʨʫʭʫ. 

ʊʘʢʦʞ ʩʣʽʜ ʧʨʠʜʽʣʠʪʠ ʫʚʘʛʫ ʪʦʤʫ, ʱʦ ʽʥʪʝʛʨʘʣʴʥʠʤ ʧʦʢʘʟʥʠʢʦʤ, ʱʦ ʜʦʩʠʪʴ 

ʧʦʚʥʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʫʤʦʚʠ ʨʫʭʫ ʊɿ, ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʾʭ ʨʫʭʫ ʥʘ 

ʢʦʥʢʨʝʪʥʽʡ ʜʽʣʷʥʮʽ ʜʦʨʦʛʠ ʚ ʧʝʚʥʠʭ ʫʤʦʚʘʭ. ʎʷ ʚʝʣʠʯʠʥʘ ʚ ʦʩʥʦʚʥʦʤʫ ʟʘʣʝʞʠʪʴ ʚʽʜ 

ʧʦʚʝʜʽʥʢʠ ʚʦʜʽʾʚ ʚ ʢʦʥʢʨʝʪʥʽʡ ʜʦʨʦʞʥʽʡ ʩʠʪʫʘʮʽʾ ʽ ʤʦʞʝ ʙʫʪʠ ʣʝʛʢʦ ʚʠʟʥʘʯʝʥʘ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʥʘʪʫʨʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ. 

ɼʣʷ ʧʦʚʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʐʈ ʷʢ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʝ-

ʨʝʚʽʨʢʠ ʛʽʧʦʪʝʟʠ ʧʨʦ ʧʨʠʜʘʪʥʽʩʪʴ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ ʜʣʷ ʦʧʠʩʫ ʟʥʘʯʝʥʴ ʰʚʠʜʢʦʩʪʽ ʚ 

ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʨʫʭʫ, ʪʘʢʦʞ ʤʦʞʥʘ ʙʫʜʝ ʚʩʪʘʥʦʚʠʪʠ ʩʪʘʪʠʩʪʠʯʥʠʡ ʟʚô̫ ʟʦʢ ʤʽʞ ʩʝʨʝʜ-

ʥʴʦʶ ʐʈ ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʧʘʨʘʤʝʪʨʦʤ ʬʦʨʤʠ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ. ʊʦʜʽ, ʧʨʠ ʧʽʜʪʚʝʨ-

ʜʞʝʥʥʽ ʚʠʩʫʥʫʪʦʾ ʛʽʧʦʪʝʟʠ, ʟʥʘʥʥʷ ʩʝʨʝʜʥʴʦʾ ʐʈ ʪʘʢʦʞ ʦʟʥʘʯʘʪʠʤʝ ʟʥʘʥʥʷ ʟʘʢʦʥʫ 

ʨʦʟʧʦʜʽʣʫ ʰʚʠʜʢʦʩʪʽ. 

ʂʨʽʤ ʪʦʛʦ, ʟ ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʚʧʝʚʥʝʥʦʩʪʽ ʚ ʩʧʽʣʴʥʦʩʪʽ ʛʽʧʦʪʝʟʠ ʧʨʦ ʟʚô̫ ʟʦʢ 

ʤʽʞ ʨʦʟʧʦʜʽʣʦʤ ʐʈ ʽ ʫʤʦʚʘʤʠ ʨʫʭʫ ʡʦʛʦ ʫʯʘʩʥʠʢʽʚ, ʜʦʮʽʣʴʥʦ ʙʫʜʝ ʦʮʽʥʠʪʠ ʐʈ ʪʨʘ-

ʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʤʝʥʰ ʩʭʠʣʴʥʠʭ ʜʦ ʚʧʣʠʚʫ ʫʩʢʣʘʜʥʝʥʴ ʫʤʦʚ ʨʫʭʫ ʥʘ ʾʭ ʰʚʠʜ-

ʢʩ̔ʪʴ. ɼʣʷ ʪʘʢʦʾ ʦʮʽʥʢʠ ʤʦʞʥʘ ʨʦʟʛʣʷʥʫʪʠ ʨʫʭ, ʥʘʧʨʠʢʣʘʜ, ʜʚʦʢʦʣʽʩʥʠʭ ʊɿ ʧʝʨʝʜ 

ʩʪʦʧ-ʣʽʥʽʻʶ ʤʽʩʴʢʦʛʦ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʧʝʨʝʭʨʝʩʪʷ. ɹʣ̔ʴʰʘ ʩʚʦʙʦʜʘ ʚ ʨʫʩʽ ʪʘʢʠʭ ʊɿ ʧʦ-

ʚʠʥʥʘ ʧʨʠʚʝʩʪʠ ʜʦ ʤʝʥʰʦʾ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʥʦʨʤʘʣʴʥʦ ʨʦʟʧʦʜʽʣʝʥʦʾ ʫ ʚʽʣʴʥʠʭ ʫʤʦʚʘʭ 

ʐʈ, ʥʽʞ ʮʝ ʭʘʨʘʢʪʝʨʥʦ ʜʣʷ ʘʚʪʦʤʦʙʽʣʽʚ. 

ʇʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ ʫʩʚʽʜʦʤʣʶʚʘʪʠ, ʱʦ ʧʨʦʚʝʜʝʥʥʷ ʘʢʪʠʚʥʠʭ ʝʢʩʧʝʨʠʤʝʥ-

ʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʰʚʠʜʢʦʩʪʽ ʚʠʤʘʛʘʻ ʩʚʽʜʦʤʦʛʦ ʫʩʢʣʘʜʥʝʥʥʷ ʫʤʦʚ ʨʫʭʫ ʊɿ ʽ ʻ ʪʘ-

ʢʠʤ, ʱʦ ʧʨʘʢʪʠʯʥʦ ʥʝ ʨʝʘʣʽʟʫʚʘʪʠ. ʊʘʢʽ ʜʽʾ ʥʝ ʜʦʧʫʩʢʘʶʪʴʩʷ ʧʫʥʢʪʘʤʠ 1.5, 1.6 ʽ 1.8 

ʇʨʘʚʠʣ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʋʢʨʘʾʥʠ [103], ʷʢʽ ʥʝ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʚʦʜʠʪʠ ʾʭ ʙʝʟ ʚʽʜʧʦ-

ʚʽʜʥʠʭ ʟʘʢʦʥʦʜʘʚʯʠʭ ʦʙˇʨʫʥʪʫʚʘʥʴ, ʜʦ ʷʢʠʭ ʥʘʫʢʦʚʽ ʜʦʩʣʽʜʞʝʥʥʷ ʥʝ ʥʘʣʝʞʘʪʴ. 
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ʊʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʐʈ ʧʦʚʠʥʥʽ ʟʜʽʡʩʥʶʚʘʪʠʩʷ ʫ ʬʦʨʤʽ 

ʧʘʩʠʚʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ï ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʟ ʚʠʢʦʥʘʥʥʷʤ ʚʠʤʦʛ ʟʙʝʨʝʞʝʥʥʷ 

ʩʧʽʣʴʥʦʩʪʽ ʫʤʦʚ ʦʙʤʝʞʝʥʥʷ ʩʚʦʙʦʜʠ ʨʫʭʫ ʜʣʷ ʫʩʽʭ ʊɿ. 

ɺʠʩʥʦʚʢʠ ʧʦ ʜʨʫʛʦʤʫ ʨʦʟʜʽʣʫ 

1. ɼʣʷ ʧʦʨʽʚʥʷʣʴʥʦʾ ʦʮʽʥʢʠ ʜʚʦʭ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʘʨʽʘʥʪʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʊʇ 

ɯʊ ʚ ʤʽʩʪʽ ï ʥʘ ʦʩʥʦʚʽ ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʜʽʣʷʥʦʢ ʤʝʨʝʞʽ (ʩʪʘʥʜʘʨʪʥʦʛʦ) ʽ ʥʘ 

ʦʩʥʦʚʽ ʟʘʪʨʠʤʦʢ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʧʝʨʝʭʨʝʩʪʷʭ (ʥʦʚʦʛʦ) ï ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩ-

ʪʦʚʫʚʘʪʠ ʧʨʦʛʨʘʤʥʠʡ ʧʨʦʜʫʢʪ PTVÈ VISUM, ʦʩʢʽʣʴʢʠ ʚʽʥ ʥʘʜʘʻ ʽʥʩʪʨʫʤʝʥʪʠ, ʱʦ 

ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ ʨʦʟʢʨʠʚʘʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʞʥʦʛʦ ʩʧʦʩʦʙʫ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘ-

ʭʫʥʢʽʚ. ʇʨʠ ʮʴʦʤʫ ʧʦʨʽʚʥʷʥʥʷ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʧʽʜʭʦʜʽʚ ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʥʘ ʤʦʜʝʣʽ 

ʨʝʘʣʴʥʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ. ʎʝ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʧʦʨʽʚ-

ʥʷʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʊʇ ʟ ʾʭ ʬʘʢʪʠʯʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʽ ʛʘʨʘʥʪʫʻ ʙʣʠʟʴʢʽʩʪʴ ʚʠʨʽ-

ʰʫʚʘʥʦʾ ʪʝʦʨʝʪʠʯʥʦʾ ʟʘʜʘʯʽ ʜʦ ʧʨʦʙʣʝʤ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʭʦʜʽ ʨʽʰʝʥʥʷ ʧʨʘʢʪʠʯʥʠʭ 

ʟʘʚʜʘʥʴ ʤʦʜʝʣʶʚʘʥʥʷ. 

2. ʋ ʨʘʤʢʘʭ ʥʦʚʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʨʦʟʧʦʜʽʣʫ ʊʇ ʥʘ ʦʩʥʦʚʽ ʟʘʪʨʠʤʦʢ ʊɿ ʥʘ ʧʝʨʝʭ-

ʨʝʩʪʷʭ ʜʣʷ ʦʮʽʥʢʠ ʮʠʭ ʟʘʪʨʠʤʦʢ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ VD ʬʫʥʢʮʽʶ ʈ. ɸʢʩʝʣʽ-

ʢʘ, ʦʩʢʽʣʴʢʠ ʚʦʥʘ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘ ʧʝʨʝʭʨʝʩʪʷʭ, ʤʘʻ 

ʰʠʨʦʢʝ ʧʨʘʢʪʠʯʥʝ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʢʝʨʽʚʥʠʮʪʚʽ ʧʦ ʫʧʨʘʚʣʽʥʥʶ ʜʦʨʦ-

ʞʥʽʤ ʨʫʭʦʤ ʽ ʨʝʘʣʽʟʦʚʘʥʘ ʚ ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʤʫ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ. 

3. ʏʝʨʝʟ ʪʝ, ʱʦ ʚ PTVÈ VISUM ʜʣʷ ʨʦʟʨʘʭʫʥʢʽʚ ʯʘʩʫ ʧʦʜʦʣʘʥʥʷ ʦʙô̒ ʢʪʽʚ ʤʝ-

ʨʝʞʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʝʱʦ ʤʦʜʠʬʽʢʦʚʘʥʘ ʬʫʥʢʮʽʷ ʈ. ɸʢʩʝʣʢ̔ʘ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʚʝʣʠʯʠʥʫ ʇʉ ʩʤʫʛʠ ʨʫʭʫ, ʪʦ ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʚʘʨʽʘʥʪʽʚ ʤʦʜʝʣʶʚʘʥʥʷ 

ʊʇ ʷʢ ʥʘʡʙʽʣʴʰ ʩʪʘʙʽʣʴʥʫ, ʥʘʜʽʡʥʫ ʽ ʧʝʨʝʚʽʨʝʥʫ ʦʮʽʥʢʫ ʮʽʻʾ ʚʝʣʠʯʠʥʠ ʜʦʮʽʣʴʥʦ 

ʧʨʠʡʥʷʪʠ ʧʦʪʽʢ ʥʘʩʠʯʝʥʥʷ. 

4. ʗʢ ʢʨʠʪʝʨʽʡ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʩʪʘʥʜʘʨʪʥʦʛʦ ʽ ʥʦʚʦʛʦ ʧʽʜʭʦʜʽʚ ʜʦ ʨʦʟʧʦ-

ʜʽʣʫ ʊʇ ʜʦʮʽʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʪʦʯʥʽʩʪʴ ʦʧʠʩʫ ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ ʊʇ ʾʭ ʬʘʢʪʠʯ-
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ʥʠʭ ʟʥʘʯʝʥʴ. ʆʙʤʝʞʝʥʥʷʤ ʥʘ ʫʤʦʚʠ ʨʽʰʝʥʥʷ ʟʘʜʘʯʽ ʧʦʚʠʥʥʘ ʚʠʩʪʫʧʠʪʠ ʚʽʜʧʦʚʽʜ-

ʥʽʩʪʴ ʫʩʽʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʜʝʣʴʦʚʘʥʦʛʦ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦʮʝʩʫ ʾʭ ʨʝʘʣʴʥʠʤ ʟʥʘ-

ʯʝʥʥʷʤ ʥʘ ɺɼʄ, ʽ ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʮʝ ʩʪʦʩʫʻʪʴʩʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʧʦ ʤʝʨʝʞʽ. 

5. ʇʨʠ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʥʷʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʨʦʟʧʦʜʽʣʫ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ 

ʚ ʤʽʩʴʢʠʭ ʫʤʦʚʘʭ ʙʫʣʘ ʚʠʩʫʥʝʥʘ ʛʽʧʦʪʝʟʘ ʧʨʦ ʪʝ, ʱʦ ʚ ʥʘʡʩʢʣʘʜʥʽʰʠʭ ʫʤʦʚʘʭ ʨʫʭʫ 

ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʐʈ ʊɿ ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʚ ʧʦʢʘʟʥʠʢʦʚʠʡ. ɿʚô̫ ʟʫʶʯʦʶ ʣʘʥʢʦʶ 

ʧʨʠ ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʚ ʧʦʢʘʟʥʠʢʦʚʠʡ ʧʨʠ ʽʩʪʦʪʥʦʤʫ ʫʩʢʣʘʜ-

ʥʝʥʥʽ ʫʤʦʚ ʨʫʭʫ  ̒ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣ, ʦʩʢʽʣʴʢʠ ʧʦʢʘʟʥʠʢʦʚʠʡ ʨʦʟʧʦʜʽʣ ʻ ʡʦʛʦ ʦʢʨʝʤʠʤ 

ʚʠʧʘʜʢʦʤ ʟ ʧʘʨʘʤʝʪʨʦʤ ʬʦʨʤʠ, ʨʽʚʥʠʤ 1, ʘ ʥʦʨʤʘʣʴʥʠʡ ï ʛʨʘʥʠʯʥʠʤ ʛʘʤʤʘ-

ʨʦʟʧʦʜʽʣʦʤ ʟ ʧʘʨʘʤʝʪʨʦʤ ʬʦʨʤʠ, ʱʦ ʧʨʷʤʫʻ ʜʦ ʥʝʩʢʽʥʯʝʥʥʦʩʪʽ. 

6. ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʟʥʠʞʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʊɿ, ʚʠʢʣʠʢʘʥʝ ʟʚʫʞʝʥʥʷʤ ʧʨʦʾʟ-

ʥʦʾ ʯʘʩʪʠʥʠ, ʥʝ ʻ ʢʨʘʡʥʴʦʶ ʩʠʪʫʘʮʽʻʶ ʟ ʪʦʯʢʠ ʟʦʨʫ ʩʪʫʧʝʥʷ ʟʥʠʞʝʥʥʷ ʐʈ, ʦʩʢʽʣʴʢʠ 

ʥʝ ʚʠʤʘʛʘʻ ʦʙʦʚô̫ ʟʢʦʚʦʾ ʟʫʧʠʥʢʠ ʊɿ, ʪʦ ʮʽʣʢʦʤ ʦʙˇʨʫʥʪʦʚʘʥʦʶ ʚʠʛʣʷʜʘʻ ʛʽʧʦʪʝʟʘ 

ʧʨʦ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʊɿ ʚ ʤʽʩʮʷʭ ʟ ʚʫʟʴʢʦʶ ʧʨʦʾʟʥʦʶ ʯʘʩʪʠ-

ʥʦʶ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ. 

7. ɼʽʣʷʥʢʘ ɺɼʄ ʧʝʨʝʜ ʩʪʦʧ-ʣʽʥʽʻʶ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʧʝʨʝʭʨʝʩʪʷ ʥʘʜʘʻ ʩʚʽʜʦʤʦ 

ʛʽʨʰʽ ʫʤʦʚʠ ʧʨʦʾʟʜʫ, ʥʽʞ ʟʚʫʞʝʥʥʷ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ɸɼ, ʦʩʢʽʣʴʢʠ ʟʤʫʰʫʻ ʯʘʩʪʠʥʫ 

ʚʦʜʽʾʚ ʧʦʚʥʽʩʪʶ ʟʫʧʠʥʷʪʠʩʷ ʽ ʧʨʦʩʪʦʶʚʘʪʠ ʜʝʷʢʠʡ ʯʘʩ, ʱʦ ʩʪʚʦʨʶʻ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ 

ʧʝʨʝʚʽʨʢʠ ʛʽʧʦʪʝʟʠ ʧʨʦ ʟʥʠʞʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʬʦʨʤʠ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 

ʩʠʪʫʘʮʽʻʶ ʚʫʟʴʢʦʾ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʽ ʥʘʙʣʠʞʝʥʥʷ ʮʴʦʛʦ ʨʦʟʧʦʜʽʣʫ ʜʦ ʩʚʦʛʦ ʦʢʨʝʤʦ-

ʛʦ ʚʠʧʘʜʢʫ ï ʧʦʢʘʟʥʠʢʦʚʦʛʦ. 

8. ʇʨʠ ʜʦʩʣʽʜʞʝʥʥʽ ʐʈ ʊɿ ʥʘ ʜʽʣʷʥʢʘʭ ɺɼʄ ʧʝʨʝʜ ʩʪʦʧ-ʣʽʥʽʻʶ ʨʝʛʫʣʴʦʚʘʥʦ-

ʛʦ ʧʝʨʝʭʨʝʩʪʷ ʷʢ ʜʠʩʪʘʥʮʽ,ʁ ʜʣʷ ʷʢʦʾ ʚʠʤʽʨʶʻʪʴʩʷ ʯʘʩ ʧʨʦʾʟʜʫ, ʜʦʮʽʣʴʥʦ ʧʨʠʡʥʷʪʠ 

ʛʘʙʘʨʠʪʠ ʩʘʤʦʛʦ ʧʨʦʾʞʜʞʘʶʯʦʛʦ ʘʚʪʦʤʦʙʽʣʷ. ɼʣʷ ʮʴʦʛʦ ʪʨʝʙʘ ʬʽʢʩʫʚʘʪʠ ʜʚʘ ʤʦʤʝʥ-

ʪʠ ʯʘʩʫ ï ʢʦʣʠ ʚʠʙʨʘʥʠʡ ʧʝʨʝʨʽʟ ʧʝʨʝʪʠʥʘʻʪʴʩʷ ʧʝʨʝʜʥʴʦʶ ʽ ʟʘʜʥʴʦʶ ʪʦʯʢʦʶ ʘʚʪʦ-

ʤʦʙʽʣʷ. ʊʘʢʦʞ ʪʨʝʙʘ ʬʽʢʩʫʚʘʪʠ ʜʦʚʞʠʥʫ ʘʚʪʦʤʦʙʽʣʷ ï ʚʽʜʩʪʘʥʴ ʤʽʞ ʮʠʤʠ ʪʦʯʢʘʤʠ. 

ʎʷ ʤʝʪʦʜʠʢʘ, ʭʦʯʘ ʽ ʻ ʜʫʞʝ ʪʨʫʜʦʤʽʩʪʢʦʶ, ʘʣʝ ʜʦʟʚʦʣʠʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʘʪʥʶ ʪʦ-

ʯʥʽʩʪʴ ʟʘʤʽʨʽʚ, ʫʥʠʢʥʫʪʠ ʦʙʤʝʞʝʥʴ ʥʘ ʫʤʦʚʠ ʧʨʦʚʝʜʝʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʴ ʙʝʟ ʚʪʨʘʪʠ 

ʤʦʞʣʠʚʦʩʪʽ ʧʦʨʽʚʥʷʥʥ ̫ʨʝʟʫʣʴʪʘʪʽʚ ʟ ʽʥʰʠʤʠ ʚʠʧʘʜʢʘʤʠ ʫʩʢʣʘʜʥʝʥʥʷ ʫʤʦʚ ʨʫʭʫ 
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ʊɿ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʠʪʴ ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʚʽʨʢʠ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩ-

ʣʽʜʞʝʥʴ. 

9. ʏʝʨʝʟ ʟʘʢʦʥʦʜʘʚʯ̔ ʦʙʤʝʞʝʥʥ ̫ʥʘ ʧʨʦʚʝʜʝʥʥʷ ʘʢʪʠʚʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʚʠʚʯʘʪʠ ʐʈ ʚ ʤʽʩʪʘʭ ʥʝʦʙʭʽʜʥʦ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʘʩʠʚʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥ-

ʪʫ ï ʩʧʦʩʪʝʨʝʞʝʥʥʷ, ʟ ʚʠʢʦʥʘʥʥʷʤ ʚʠʤʦʛ ʟʙʝʨʝʞʝʥʥʷ ʩʧʽʣʴʥʦʩʪʽ ʫʤʦʚ ʦʙʤʝʞʝʥʥʷ 

ʩʚʦʙʦʜʠ ʨʫʭʫ ʜʣʷ ʫʩʽʭ ʊɿ. 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʨʘʤʢʘʭ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦ-

ʚʘʥʽ ʚ ʨʦʙʦʪʘʭ [4, 6, 8, 12]. 
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ʈʆɿɼɯʃ 3 

ɽʂʉʇɽʈʀʄɽʅʊɸʃʔʅɽ ɼʆʉʃɯɼɾɽʅʅʗ ʍɸʈɸʂʊɽʈʀʉʊʀʂ 

ʊʈɸʅʉʇʆʈʊʅʀʍ ʇʆʊʆʂɯɺ ɺ ɿʆʅɯ ɺʇʃʀɺʋ 

ʈɽɻʋʃʔʆɺɸʅʀʍ ʇɽʈɽʍʈɽʉʊʔ 

ʄʝʪʦʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʱʦ ʧʨʦʚʦʜʷʪʴʩʷ ʚ ʨʘʤʢʘʭ ʜʘʥʦʛʦ ʨʦʟ-

ʜʽʣʫ, ʻ ʧʝʨʝʚʽʨʢʘ ʚʠʩʫʥʫʪʠʭ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʨʦʟʜʽʣʽ ʛʽʧʦʪʝʟ ʽ ʥʘʧʨʘʮʶʚʘʥʥʷ ʧʨʘʢʪʠ-

ʯʥʠʭ ʨʝʢʦʤʝʥʜʘʮʽʡ ʧʦ ʨʦʟʧʦʜʽʣʫ ʊʇ ʧʦ ʤʽʩʴʢʽʡ ɺɼʄ ʚ ʪʨʘʥʩʧʦʨʪʥʽʡ ʤʦʜʝʣʽ. ʄʝʪʘ 

ʨʦʟʨʦʙʢʠ ʨʝʢʦʤʝʥʜʘʮʽʡ ï ʟʘʙʝʟʧʝʯʠʪʠ ʜʦʩʪʘʪʥʶ ʪʦʯʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʊʇ ʥʘ ʤʽʩʴʢʠʭ 

ʚʫʣʠʮʷʭ ʧʨʠ ʜʦʪʨʠʤʘʥʥʽ ʢʦʨʝʢʪʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʐʈ ʊɿ ʚ ʤʦʜʝʣʽ. 

ɼʣʷ ʮʴʦʛʦ ʩʧʦʯʘʪʢʫ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʝʬʝʢʪʠʚʥʠʡ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʝʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʚʠʭʦʜʷʯʠ ʟ ʪʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʷʢʽ ʥʘʜʘʻ ʧʨʦʛʨʘʤʥʝ ʟʘ-

ʙʝʟʧʝʯʝʥʥʷ PTVÈ VISUM ʜʣʷ ʩʢʣʘʜʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʦʜʝʣʝʡ. ʂʨʽʤ ʪʦʛʦ, ʘʢʪʫʘ-

ʣʴʥʠʤ ʥʘ ʮʴʦʤʫ ʝʪʘʧʽ ʻ ʚʠʙʽʨ ʢʦʥʪʨʦʣʴʥʦʾ ʤʦʜʝʣʽ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʷʢʘ 

ʧʦʚʠʥʥʘ ʚʽʜʧʦʚʽʜʘʪʠ ʚʩʽʤ ʚʠʤʦʛʘʤ, ʧʨʝʜô̫ ʚʣʝʥʠʤ ʜʦ ʥʝʾ ʚ ʧʦʧʝʨʝʜʥʽʭ ʨʦʟʜʽʣʘʭ. 

3.1 ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʦʙô̒ ʢʪʽʚ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ 

ʆʩʥʦʚʦʶ ʨʦʟʨʘʭʫʥʢʽʚ ʜʣʷ ʧʨʦʮʝʜʫʨʠ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʚ PTVÈ VISUM  ̒ʦʧʽʨ 

ʰʣʷʭʫ ʧʨʷʤʫʚʘʥʥʷ. ʆʩʥʦʚʥʠʤʠ ʡʦʛʦ ʢʦʤʧʦʥʝʥʪʘʤʠ ʚ ʤʦʜʝʣʽ ʻ ʦʧʽʨ ʚʽʜʨʽʟʢʽʚ ʽ ʦʧʽʨ 

ʧʦʚʦʨʦʪʽʚ, ʷʢʠʤʠ ʦʧʠʩʫʶʪʴʩʷ ʥʘʧʨʷʤʢʠ ʨʫʭʫ ʥʘ ʧʝʨʝʭʨʝʩʪʷʭ (ʚʫʟʣʘʭ) [25]. ɼʣʷ ɯʊ 

ʦʧʽʨ ʚʽʜʨʽʟʢʽʚ ʽ ʧʦʚʦʨʦʪʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʯʘʩʦʤ ʾʭ ʧʨʦʾʟʜʫ, ʟʘʣʝʞʥʠʤ ʚʽʜ ʯʘʩʫ ʧʨʦʾʟʜʫ 

ʫ ʚʽʣʴʥʦʤʫ ʊʇ ʽ ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʫ ʽ ʧʨʦʧʫʩʢʥʦʶ 

ʩʧʨʦʤʦʞʥʽʩʪʶ ʦʙô̒ ʢʪʘ ʤʝʨʝʞʽ. ɺ ʨʦʟʨʘʭʫʥʦʢ ʦʧʦʨʫ ʤʦʞʝ ʙʫʪʠ ʚʢʣʶʯʝʥʘ ʚʝʣʠʯʠʥʘ 

ʟʙʦʨʫ ʟʘ ʢʦʨʠʩʪʫʚʘʥʥʷ ʧʣʘʪʥʠʤʠ ʜʦʨʦʛʘʤʠ ʽ ʪʦʜʽ ʦʧʽʨ ʰʣʷʭʫ ʤʦʞʝ ʙʫʪʠ ʨʦʟʨʘʭʦʚʘ-
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ʥʠʡ ʥʘ ʦʩʥʦʚʽ ʯʘʩʫ ʧʨʦʾʟʜʫ ʽ ʚʘʨʪʦʩʪʽ ʯʘʩʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʚʠʜʫ ɯʊ 

(Value of Time) ʪʘ ʚʠʨʘʞʝʥʠʡ ʚ ʛʨʦʰʦʚʠʭ ʦʜʠʥʠʮʷʭ [25]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘʩʪʫʧʥʠʤ ʝʣʝʤʝʥʪʦʤ ʤʦʜʝʣʽ, ʱʦ ʚʠʟʥʘʯʘʻ ʨʝʟʫʣʴʪʘʪʠ ʧʝʨʝʨʦʟ-

ʧʦʜʽʣʫ, ʻ ʦʧʽʨ ʰʣʷʭʫ, ʪʦʙʪʦ ʨʝʛʫʣʴʦʚʘʥʘ ʢʦʨʠʩʪʫʚʘʯʝʤ ʢʦʤʙʽʥʘʮʽʷ ʨʽʟʥʠʭ ʧʘʨʘʤʝʪ-

ʨʽʚ. ʋ ʜʘʥ̔ʡ ʨʦʙʦʪʽ, ʢʦʣʠ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʨʦʟʧʦʜʽʣ ʚʠʢʣʶʯʥʦ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʪʨʘʥʩ-

ʧʦʨʪʫ ʫ ɺɼʄ ʙʝʟ ʧʣʘʪʥʠʭ ʜʽʣʷʥʦʢ, ʻʜʠʥʠʤ ʝʣʝʤʝʥʪʦʤ ʦʧʦʨʫ ʧʦʚʠʥʝʥ ʚʠʩʪʫʧʘʪʠ ʯʘʩ 

ʧʦʾʟʜʢʠ. 

ʗʢ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ ʚ ʧʽʜʨʦʟʜʽʣʽ 2.1, ʜʣʷ ʦʮʽʥʢʠ ʯʘʩʫ ʧʦʾʟʜʢʠ (ʯʘʩʫ ʧʦʜʦʣʘʥ-

ʥʷ ʦʙô̒ ʢʪʽʚ ʤʝʨʝʞʽ) ʜʦʮʽʣʴʥʦ ʟʘʩʪʦʩʦʚʫʚʘʪʠ VD ʬʫʥʢʮʽʶ ʈ. ɸʢʩʝʣʢ̔ʘ, ʷʢʘ ʚ ʽʥʪʝʨ-

ʬʝʡʩʽ PTVÈ VISUM ʥʘʟʠʚʘʻʪʴʩʷ AKCELIK  ʽ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ ʟʘʣʝʞʥʦʩʪʽ 

(2.3). ʊʘʢʦʞ ʚ ʧʽʜʨʦʟʜʽʣʽ 2.2 ʙʫʣʠ ʜʘʥʽ ʦʮʽʥʢʠ ʯʘʩʫ 0t  ʜʣʷ ʩʪʘʥʜʘʨʪʥʦʛʦ (ʥʘ ʦʩʥʦʚʽ 

ʇʉ ʜʽʣʷʥʦʢ) ʽ ʥʦʚʦʛʦ (ʥʘ ʦʩʥʦʚʽ ʟʘʪʨʠʤʦʢ ʥʘ ʈʇ) ʧʽʜʭʦʜʽʚ ʜʦ ʨʦʟʧʦʜʽʣʫ ʊʇ. ɼʣʷ 

ʩʪʘʥʜʘʨʪʥʦʛʦ ʧʽʜʭʦʜʫ ʡʦʛʦ ʩʣʽʜ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʧʦ ʬʦʨʤʫʣʽ (2.6), ʜʣʷ ʥʦʚʦʛʦ ï ʧʦ 

ʬʦʨʤʫʣʽ (2.8). 

ɿ ʪʨʴʦʭ ʢʘʣʽʙʨʫʚʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʫ ʬʦʨʤʫʣʽ (2.3) ʥʝʚʠʟʥʘʯʝʥʠʤʠ ʻ ʜʚʘ ï b  ʽ 

c, ʦʩʢʽʣʴʢʠ ʪʨʠʚʘʣʽʩʪʴ ʧʝʨʽʦʜʫ ʤʦʜʝʣʶʚʘʥʥʷ (ʧʘʨʘʤʝʪʨ a) ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʟʥʘʯʘ-

ʻʪʴʩʷ ʧʘʨʘʤʝʪʨʘʤʠ ʤʦʜʝʣʽ, ʚ ʷʢʽʡ ʧʨʦʚʦʜʠʪʴʩʷ ʝʢʩʧʝʨʠʤʝʥʪ. 

ʇʘʨʘʤʝʪʨʫ b ʩʢʣʘʜʥʦ ʥʘʜʘʪʠ ʷʢʠʡʩʴ ʬʽʟʠʯʥʠʡ ʩʝʥʩ ʚʠʭʦʜʷʯʠ ʟ ʡʦʛʦ ʨʦʣʽ ʫ 

ʬʦʨʤʫʣʽ (2.3). ʎʝ ʧʨʦʩʪʠʡ ʢʘʣʽʙʨʫʚʘʣʴʥʠʡ ʢʦʝʬʽʮʽʻʥʪ (family parameter), ʷʢʠʡ ʚ 

PTVÈ VISUM ʤʘʻ ʜʫʞʝ ʰʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ ʤʦʞʣʠʚʠʭ ʟʥʘʯʝʥʴ, [0,1;1000]bÍ , ʱʦ ʚʠ-

ʤʘʛʘʻ ʦʙʦʚô̫ ʟʢʦʚʦʛʦ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʘʚʠʣ ʡʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʚ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʥʷʭ. 

ɼʣʷ ʮʴʦʛʦ ʩʧʦʯʘʪʢʫ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠʩʷ ʟʽ ʟʥʘʯʝʥʥʷʤ ʪʨʝʪʴʦʛʦ ʢʘʣʽʙʨʫʚʘ-

ʣʴʥʦʛʦ ʢʦʝʬʽʮʽʻʥʪʘ ï c. ɺʽʥ ʟʫʩʪʨʽʯʘʻʪʴʩʷ ʫ (2.3) ʪʽʣʴʢʠ ʷʢ ʤʥʦʞʥʠʢ ʧʨʠ ʧʦʪʦʮʽ ʥʘ-

ʩʠʯʝʥʥʷ ʽ, ʪʘʢʠʤ ʯʠʥʦʤ, ʻ ʢʦʨʠʛʫʚʘʣʴʥʠʤ ʢʦʝʬʽʮʽʻʥʪʦʤ ʜʦ ʇʉ ʦʙô̒ ʢʪʽʚ ʤʝʨʝʞʽ. ʊʦ-

ʤʫ ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʚ PTVÈ VISUM ʚʽʥ ʤʘʻ ʰʠʨʦʢʠʡ ʜʽʘʧʘʟʦʥ ʤʦʞʣʠʚʠʭ ʟʥʘ-

ʯʝʥʴ ï [0,1;100]cÍ , ʡʦʛʦ ʟʥʘʯʝʥʥʷ ʥʝ ʧʦʚʠʥʥʽ ʩʠʣʴʥʦ ʚʽʜʨʽʟʥʷʪʠʩʷ ʚʽʜ 1 ʥʽ ʫ ʙʽʣʴ-

ʠhʡ, ʥʽ ʫ ʤʝʥʠhʡ ʙʽʢ. ɿʘʟʜʘʣʝʛʽʜʴ ʤʝʞʽ ʡʦʛʦ ʟʥʘʯʝʥʴ ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ ʷʢ 

 

 0,75 1,25c¢ ¢ . (3.1) 
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ʎʝ ʚʽʜʧʦʚʽʜʘʻ 25-ʚʽʜʩʦʪʢʦʚʦʤʫ ʚʽʜʭʠʣʝʥʥʶ ʚʽʜ ʇʉ ʩʤʫʛʠ ʨʫʭʫ, ʨʽʚʥʦʾ ʧʦʪʦʢʫ 

ʥʘʩʠʯʝʥʥʷ, ʫ ʙʽʣʴʰʠʡ ʪʘ ʫ ʤʝʥʰʠʡ ʙʽʢ. ʇʦʜʽʙʥʽ ʚʽʜʭʠʣʝʥʥʷ ʥʝ ʻ ʢʨʠʪʠʯʥʠʤʠ ʽ ʜʦʩʷ-

ʞʥʽ ʥʘ ʧʨʘʢʪʠʮʽ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʽʥʬʦʨʤʘʮʽʷ ʟ HCM [22]. 

ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ b ʽ c  ʧʦʚʠʥʥʽ ʧʨʠʡʤʘʪʠʩʷ ʚʠʭʦʜʷʯʠ ʟ ʥʝʦʙʭʽʜʥʦʩʪʽ ʟʘ-

ʙʝʟʧʝʯʝʥʥʷ ʙʣʠʟʴʢʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʜʦ ʨʝʘʣʴʥʦʩʪʽ ʟ ʪʦʯʢʠ ʟʦʨʫ ʯʘʩʫ ʧʦ-

ʾʟʜʢʠ ʚ ʤʝʨʝʞʽ ʽ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʊɿ ʧʦ ʥʽʡ. ɼʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ ʮʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ɺɼʄ ʧʦʚʠʥʝʥ ʚʠʟʥʘʯʘʪʠʩʷ ʥʘʪʫʨʥʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ʥʘ ʨʝʘʣʴʥʦʤʫ ʦʙô̒ ʢʪʽ. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʥʝʨʝʛʫʣʴʦʚʘʥʠʭ ʧʝʨʝʭʨʝʩʪʴ, ʪʦ ʯʘʩ ʾʭ ʧʨʦʾʟʜʫ (ʦʧʽʨ ʥʘ ʧʦʚʦʨʦ-

ʪʘʭ) ʨʦʟʨʘʭʦʚʫʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʽʻʾ ʞ VD ʬʫʥʢʮʽʾ AKCELIK (2.3), ʜʝ 
0

nt  ʩʣʽʜ 

ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʢʘʣʽʙʨʫʚʘʣʴʥʠʡ ʧʘʨʘʤʝʪʨ, ʟʥʘʯʝʥʥʷ ʷʢʦʛʦ ʟʘʜʘʻʪʴʩʷ ʚʠʭʦʜʷʯʠ ʟ ʤʝʪʠ 

ʤʽʥʽʤʽʟʘʮʽʾ ʚʽʜʭʠʣʝʥʴ ʤʽʞ ʨʦʟʨʘʭʫʥʢʦʚʠʤʠ ʽ ʨʝʘʣʴʥʠʤʠ ʽʥʪʝʥʩʠʚʥʦʩʪʷʤʠ ʊʇ ʥʘ ʜʽ-

ʣʷʥʢʘʭ ɺɼʄ, ʱʦ ʧʨʠʤʠʢʘʶʪʴ ʜʦ ʪʘʢʠʭ ʧʝʨʝʭʨʝʩʪʴ. 

ʆʩʥʦʚʥʠʤʠ ʚʠʤʦʛʘʤʠ, ʱʦ ʧʨʝʜô̫ ʚʣʷʶʪʴʩʷ ʜʦ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʦʜʝʣʽ, ʥʘ ʷʢʽʡ 

ʩʣʽʜ ʧʨʦʚʦʜʠʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ, ʻ ʥʝʚʝʣʠʢʽ ʨʦʟʤʽʨʠ ʦʙô̒ ʢʪʫ ʤʦʜʝʣʶ-

ʚʘʥʥʷ ʽ ʡʦʛʦ ʨʝʘʣʴʥʽʩʪʴ. ʈʝʘʣʴʥʽʩʪʴ ʦʙô̒ ʢʪʫ ʧʨʠʧʫʩʢʘʻ, ʱʦ ʚ ʤʦʜʝʣʽ ʤʘʶʪʴ ʙʫʪʠ ʬʘ-

ʢʪʠʯʥʽ ʜʘʥʽ, ʷʢʽ ʜʦʩʠʪʴ ʧʦʚʥʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʧʘʨʘʤʝʪʨʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʝʘʣʴʥʦʾ 

ɺɼʄ. ʇʨʠ ʮʴʦʤʫ ʥʝ ʚʠʤʘʛʘʻʪʴʩʷ, ʱʦʙ ʤʦʜʝʣʴ ʙʫʣʘ ʘʢʪʫʘʣʴʥʦʶ ʥʘ ʩʴʦʛʦʜʥʽ, ʦʩʢʽʣʴ-

ʢʠ ʧʣʘʥʦʚʘʥʽ ʝʢʩʧʝʨʠʤʝʥʪʠ ʧʝʨʝʩʣʽʜʫʶʪʴ ʚʠʢʣʶʯʥʦ ʧʽʟʥʘʚʘʣʴʥʽ, ʥʘʫʢʦʚʽ ʮʽʣʽ ʽ ʥʝ 

ʚʠʤʘʛʘʶʪʴ ʧʨʠʡʥʷʪʪʷ ʥʽʷʢʠʭ ʨʽʰʝʥʴ ʚʽʜʥʦʩʥʦ ʚʘʨʽʘʥʪʽʚ ʨʦʟʚʠʪʢʫ ʦʙô̒ ʢʪʫ. 

ɺʠʢʦʥʘʥʥʷ ʽʥʰʦʾ ʚʠʤʦʛʠ ï ʜʦ ʨʦʟʤʽʨʽʚ ʤʦʜʝʣʽ ï ʥʝʦʙʭʽʜʥʝ, ʱʦʙ ʚʠʢʣʶʯʠʪʠ ʟ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʦʙʣʝʤʫ ʚʝʣʠʢʦʛʦ ʤʘʩʰʪʘʙʫ ʦʙô̒ ʢʪʫ, ʪʦʙʪʦ ʩʧʨʦʩʪʠʪʠ ʤʦʜʝʣʴ ʽ ʪʠʤ 

ʩʘʤʠʤ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʽʥʞʝʥʝʨʥʦʛʦ ʩʧʨʠʡʥʷʪʪʷ ʨʝʟʫʣʴʪʘʪʽʚ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ʑʝ ʦʜʥʽʻʶ ʚʠʤʦʛʦʶ ʜʦ ʤʦʜʝʣʽ ʻ ʚʠʩʦʢʘ ʟʘʚʘʥʪʘʞʝʥʽʩʪʴ ʤʝʨʝʞʽ ʫ ʥʽʡ, ʱʦ 

ʚʩʪʫʧʘʻ ʚ ʧʨʦʪʠʨʽʯʯʷ ʟ ʥʝʚʝʣʠʢʠʤʠ ʨʦʟʤʽʨʘʤʠ ʤʝʨʝʞʽ, ʷʢʱʦ ʨʦʟʛʣʷʜʘʪʠ ʤʦʜʝʣʴ ʮʽ-

ʣʦʛʦ ʤʽʩʪʘ. ʋ ʥʝʚʝʣʠʢʠʭ ʤʽʩʪʘʭ ɺɼʄ ʟʘʟʚʠʯʘʡ ʟʘʚʘʥʪʘʞʝʥʽ ʨʫʭʦʤ ʥʝ ʜʫʞʝ ʩʠʣʴʥʦ. 

ʊʦʤʫ ʥʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʥʦʶ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟ ʧʦʨʽʚʥʷʣʴʥʦ ʾʦʮʽʥʢʠ 

ʤʦʞʣʠʚʦʩʪʝʡ ʩʪʘʥʜʘʨʪʥʦʛʦ ʽ ʥʦʚʦʛʦ ʧʽʜʭʦʜʽʚ ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ ʊʇ ʥʘ ʤʝʨʝʞʽ  ̒ʨʦʟ-

ʨʦʙʣʝʥʘ ʚ ʍʅɸɼʋ ʤʦʜʝʣʴ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʤʽʩʪʘ ʍʘʨʢʦʚʘ [104], ʨʠʩ. 3.1. 
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ʈʠʩʫʥʦʢ 3.1 ï ʄʦʜʝʣʴ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʤʦʪʦʨʠʟʦʚʘʥʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʤʽʩʪʘ ʍʘʨʢʦʚʘ 

 

ʄʝʞʽ ʪʝʨʠʪʦʨʽʾ ʚ ʤʦʜʝʣʽ ʧʦʩʣʽʜʦʚʥʦ ʧʨʦʭʦʜʷʪʴ: 

- ʧʦ ʚʫʣ. ɺʝʩʥʥ̔ʘ, ʫʟʚʦʟʫ ɾʫʨʘʚʣʚ̔ʩɹʢʦʤʫ; 

- ʧʦ ʚʫʣ. ʐʝʚʯʝʥʢʘ ʜʦ ʧʨ. ʄʦʩʢʦʚʩʴʢʦʛʦ; 

- ʚʟʜʦʚʞ ʨʽʯʢʠ ʍʘʨʢʽʚ ʜʦ ʾʾ ʧʝʨʝʪʠʥʫ ʟ ʨʽʯʢʦʶ ʃʦʧʘʥʴ; 

- ʚʟʜʦʚʞ ʨʽʯʢʠ ʃʦʧʘʥʴ ʜʦ ʤʽʩʮʷ, ʜʝ ʚʦʥʘ ʚʠʨʽʚʥʶʻʪʴʩʷ ʥʘ ʢʘʨʪʽ ʟ ʧʝʨʝʭʨʝʩʪʷʤ 

ʚʫʣʠʮʴ ʂʣʦʯʢʚ̔ʩɹʢʦ ʾʪʘ ʅʦʚʛʦʨʦʜʩʴʢʦ;ʾ 

- ʧʦ ʚʫʣ. ʅʦʚʛʦʨʦʜʩʴʢʽʡ ʜʦ ʧʝʨʝʭʨʝʩʪʷ ʟ ʧʨ. ʅʘʫʢʠ; 

- ʧʦ ʨʽʯʮʽ ʉʘʨʞʠʥʢʘ; 

- ʧʦ ʚʫʣ. ɼʠʥʘʤʽʚʩʴʢʽʡ ʜʦ ʧʝʨʝʭʨʝʩʪʷ ʟ ʚʫʣ. ʉʫʤʩʴʢʦʶ; 

- ʧʦ ʚʫʣ. ʉʫʤʩʴʢʽʡ ʜʦ ʧʝʨʝʭʨʝʩʪʷ ʟ ʚʫʣ. ɺʝʩʥʥ̔ʘ. 
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ʄʦʜʝʣʴ ʦʧʠʩʫʻ ʧʣʦʱʫ 12,25 ʢʤ2, ʱʦ ʩʢʣʘʜʘʻ ʧʨʠʙʣʠʟʥʦ 3,5 % ʧʣʦʱʽ ʍʘʨʢʦʚʘ 

ʚ ʜʽʶʯʠʭ ʤʝʞʘʭ. ɺʦʥʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 15 ʚʥʫʪʨʽʰʥʽʭ ʽ 15 ʟʦʚʥʽʰʥʽʭ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʨʘʡʦʥʽʚ (ʊʈ). ɺʥʫʪʨʽʰʥʽ ʨʘʡʦʥʠ ʨʦʟʪʘʰʦʚʘʥʽ ʥʘ ʤʦʜʝʣʴʦʚʘʥʽʡ ʪʝʨʠʪʦʨʽʾ, ʟʦʚʥʽʰʥʽ ï 

ʦʧʠʩʫʶʪʴ ʾʾ ʚʭʦʜʠ ʽ ʚʠʭʦʜʠ, ʪʦʙʪʦ ʟʚô̫ ʟʢʠ ʮʝʥʪʨʫ ʤʽʩʪʘ ʟ ʧʝʨʠʬʝʨʽʻʶ, ʱʦ ʡʦʛʦ ʦʪʦ-

ʯʫʻ. ʄʦʜʝʣʴ ʦʭʦʧʣʶʻ ʧʽʢʦʚʠʡ ʧʝʨʽʦʜ ʜʦʙʠ ʟ 8:00 ʜʦ 10:00. ɯʥʰʽ ʾʾ ʧʘʨʘʤʝʪʨʠ ʜʝʪʘ-

ʣʴʥʦ ʦʧʠʩʘʥʽ ʚ ʨʦʙʦʪʽ [104]. 

ʉʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʩʝʨʝʜʥʷ ʧʦʤʠʣʢʘ ʤʦʜʝʣʽ, ʷʢʘ ʙʫʣʘ ʨʦʟʨʘʭʦʚʘʥʘ ʷʢ ʚʽʜʥʦʩ-

ʥʝ ʚʽʜʭʠʣʝʥʥʷ ʤʽʞ ʨʝʘʣʴʥʠʤʠ ʽ ʬʘʢʪʠʯʥʠʤʠ ʊʇ ʥʘ 186 ʜʽʣʷʥʢʘʭ, ʩʢʣʘʣʘ 37 % [104]. 

ɺ ʧʝʨʰʫ ʯʝʨʛʫ, ʪʘʢʘ ʚʠʩʦʢʘ ʧʦʭʠʙʢʘ ʤʦʜʝʣʽ ʧʦʷʩʥʶʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʟʘʥʘʜʪʦ 

ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ, ʙʘʛʘʪʦ ʟ ʷʢʠʭ ʟʥʘʭʦʜʪ̫ʴʩʷ ʥʘ ʜʨʫʛʦʨʷʜʥʠʭ ʜʽ-

ʣ̫ ʥʢʘʭ ɺɼʄ. ɺʠʧʘʜʢʦʚʽ ʟʥʘʯʝʥʥʷ ʬʘʢʪʠʯʥʠʭ ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʚ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʢʘʭ 

ʧʨʠ ʧʦʨʽʚʥʷʥʥʽ ʟ ʜʝʪʝʨʤʽʥʦʚʘʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʊʇ ʟʘʚʞʜʠ ʧʨʠʟʚʦ-

ʜʷʪʴ ʜʦ ʨʦʩʪʫ ʧʦʤʠʣʢʠ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʢʽʣʴʢʦʩʪʽ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ. ʊʦʤʫ ʚ ʝʢʩʧʝ-

ʨʠʤʝʥʪʽ ʟ ʦʮʽʥʢʠ ʤʦʞʣʠʚʦʩʪʝʡ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ ʊʇ ʜʣʷ 

ʧʦʨʽʚʥʷʥʥʷ ʙʫʣʦ ʟʘʣʠʰʝʥʦ 40 ʟʥʘʯʝʥʴ ʬʘʢʪʠʯʥʠʭ ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʊʇ ʥʘ ʦʩʥʦʚʥʠʭ 

ʤʘʛʽʩʪʨʘʣʷʭ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʤʽʩʪʘ, ʨʠʩ. 3.2. 

ɼʨʫʛʦʶ ʧʨʠʯʠʥʦʶ ʥʝʚʠʩʦʢʦʾ ʪʦʯʥʦʩʪʽ ʤʦʜʝʣʽ ʻ ʥʝ ʜʫʞʝ ʛʣʠʙʦʢʝ ʟʘʥʫʨʝʥʥʷ ʾʾ 

ʨʦʟʨʦʙʥʠʢʽʚ ʚ ʧʘʨʘʤʝʪʨʠ ʩʪʘʥʜʘʨʪʥʦʾ ʤʝʪʦʜʠʢʠ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʊʇ ʯʝʨʝʟ ʪʝ, ʱʦ ʤʦ-

ʜʝʣʴ ʩʪʚʦʨʶʚʘʣʘʩʷ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ ʰʚʠʜʰʝ 

ʤʽʢʨʦ-, ʘ ʥʝ ʤʘʢʨʦʨʽʚʥʷ [104]. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʥʘʷʚʥʘ ʤʦʜʝʣʴ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠ-

ʥʠ ʍʘʨʢʦʚʘ ʧʦʚʥʽʩʪʶ ʟʘʩʥʦʚʘʥʘ ʥʘ ʨʝʘʣʴʥʠʭ ʜʘʥʠʭ ʽ ʥʘʜʘʻ ʧʦʚʥʠʡ ʦʙô̒ ʤ ʬʘʢʪʠʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʥʝʦʙʭʽʜʥʠʡ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ. 

ʆʩʦʙʣʠʚʦ ʚʘʞʣʠʚʦ, ʱʦ ʜʣʷ ʮʴʦʛʦ ʦʙôʻʢʪʫ ʤʦʜʝʣʶʚʘʥʥʷ ʽʩʥʫʶʪʴ ʦʨʽʻʥʪʠʨʠ ʧʦ 

ʬʘʢʪʠʯʥʽʡ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ, ʢʦʪʨʽ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʧʝʨʽʦʜʫ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ ʽ ʥʘʚʝʜʝ-

ʥʽ ʚ ʨʦʙʦʪʽ [105]. ɺʠʭʦʜʷʯʠ ʽʟ ʟʘʤʽʨʽʚ ʬʘʢʪʠʯʥʦʾ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʤʘʨʰʨʫʪʥʠʭ ʪʨʘʥ-

ʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʚ ʪʨʘʥʩʧʦʨʪʥʦʤʫ ʧʦʪʦʮʽ, ʚʠʡʰʣʦ, ʱʦ ʬʘʢʪʠʯʥʘ ʰʚʠʜʢʽʩʪʴ ʊʇ ʚ 

ʮʝʥʪʨʽ ʍʘʨʢʦʚʘ ʢʦʣʠʚʘʻʪʴʩʷ ʚ ʤʝʞʘʭ 

 

 [13,1;24,5]ʊʇV Í  ʢʤ/ʛʦʜ. (3.2) 
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ʈʠʩʫʥʦʢ 3.2 ï ʈʦʟʤʽʱʝʥʥʷ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ ʚ ʤʦʜʝʣʽ 

ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʤʽʩʪʘ ʍʘʨʢʦʚʘ 

 

ʎʽ ʤʝʞʽ ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ ʷʢ ʤʝʞʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʟʥʘʯʝʥʴ ʩʝʨʝʜʥʴʦʾ ʰʚʠʜ-

ʢʦʩʪʽ ʨʫʭʫ ʧʨʠ ʚʠʙʦʨʽ ʟʥʘʯʝʥʴ ʢʦʝʬʽʮʽʻʥʪʽʚ b  ̔c  ʚ ʤʦʜʝʣʽ. 

ʉʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʊɿ ʜʦʩʠʪʴ ʧʦʚʥʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʨʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶ-

ʚʘʥʥʷ ʽ ʻ ʩʫʪʪʻʚʦ ʙʽʣʴʰ ʥʘʦʯʥʦ  ʁʟʘ ʩʝʨʝʜʥʽʡ ʯʘʩ ʧʦʾʟʜʢʠ, ʜʣʷ ʷʢʦʛʦ ʧʦʜʽʙʥʽ ʦʨʽʻʥʪʠ-

ʨʠ ʚʠʷʚʠʣʠʩʷ ʥʝʜʦʩʪʫʧʥʽ [104]. ʇʨʠ ʮʴʦʤʫ ʚ ʤʦʜʝʣʽ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʚʠʭʦʜʷʯʠ ʟ ʯʘʩʫ ʧʨʦʾʟʜʫ ʜʽʣʷʥʦʢ, ʪʦʤʫ ʚʠʢʦʥʘʥʥʷ ʫʤʦʚʠ ʧʦ ʨʝʘʣʴʥʦʩʪʽ ʟʥʘʯʝʥʴ 

ʰʚʠʜʢʦʩʪʽ ʘʚʪʦʤʘʪʠʯʥʦ ʧʨʠʚʝʜʝ ʜʦ ʨʝʘʣʴʥʠʭ ʟʥʘʯʝʥʴ ʩʝʨʝʜʥʴʦʛʦ ʯʘʩʫ ʧʦʾʟʜʢʠ. ʎʝ 

ʨʦʙʠʪʴ ʩʝʨʝʜʥʶ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʊɿ ʻʜʠʥʠʤ ʧʘʨʘʤʝʪʨʦʤ ʚ ʤʘʡʙʫʪʥʴʦʤʫ ʝʢʩʧʝʨʠʤʝ-

ʥʪʽ, ʧʦ ʷʢʦʤʫ ʦʮʽʥʶʻʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʦʜʝʣʽ ʨʝʘʣʴʥʦʤʫ ʦʙô̒ ʢʪʫ. 
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3.2 ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʨʝʛʫʣʴʦʚʘʥʠʭ ʧʝʨʝʭʨʝʩʪʴ ʥʘ 

ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʽʚ ʫ ʤʽʩʴʢʽʡ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʽʡ ʤʝʨʝʞʽ 

ɼʣʷ ʢʦʞʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ ï ʩʪʘʥʜʘʨʪʥʦʛʦ ʽ ʥʦʚʦʛʦ ï ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʦʮʝʜʫʨʠ ʧʦʩʣʽʜʦʚʥʦʛʦ ʧʝʨʝʨʦʟʧʦʜʽʣʫ ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ ʧʦ ʪʨʠ ʩʝʨʽʾ 

ʝʢʩʧʝʨʠʤʝʥʪʽʚ. ʋ ʢʦʞʥʽʡ ʩʝʨʽʾ ʟ ʜʽʘʧʘʟʦʥʫ (3.1) ʧʨʠʡʤʘʣʦʩ ɹ ʧʦʩʪʽʡʥʝ ʟʥʘʯʝʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʘ c  ï ʨʽʚʥʝ 0,75, 1 ʽ 1,25. ɿʥʘʯʝʥʥ ̫ʢʦʝʬʽʮʽʻʥʪʘ b ʧʨʠʡʤʘʣʠʩʷ ʪʘʢ, ʱʦʙ 

ʦʭʦʧʠʪʠ ʚʚʝʩʴ ʜʽʘʧʘʟʦʥ ʜʦʧʫʩʪʠʤʠʭ ʟʥʘʯʝʥʴ ʰʚʠʜʢʦʩʪʽ (3.2). ʂʦʞʥʘ ʩʝʨʽʷ 

ʩʢʣʘʜʘʣʘʩʷ ʟ 9 ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʟ ʨʽʚʥʦʤʽʨʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʢʦʝʬʽʮʽʻʥʪʘ b  ʧʦ ʜʽʘʧʘʟʦʥʫ 

ʟʥʘʯʝʥʴ ʰʚʠʜʢʦʩʪʽ. ʆʪʨʠʤʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʨʷʜʠ ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʊɿ, ʘ 

ʪʘʢʦʞ ʜʦʩʷʛʥʫʪʘ ʚ ʝʢʩʧʝʨʠʤʝʥʪʽ ʩʝʨʝʜʥʷ ʚʽʜʥʦʩʥʘ ʧʦʭʠʙʢʘ ʤʦʜʝʣʶʚʘʥʥʷ 

ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʊʇ ʊʇD  (ʦʮʽʥʶʚʘʥʘ ʧʦ ʬʦʨʤʫʣʽ (2.5)) ʧʨʠʚʝʜʝʥʽ ʚ ʪʘʙʣ. 3.1 ʽ 3.2. 

 

ʊʘʙʣʠʮʷ 3.1 ï ɼʽʘʧʘʟʦʥʠ ʟʤʽʥʠ ʢʦʝʬʽʮʽʻʥʪʘ b ʽ ʰʚʠʜʢʦʩʪʽ, ʢʤ/ʛʦʜ, ʧʨʠ ʩʪʘʥʜʘ-

ʨʪʥʦʤʫ ʧʽʜʭʦʜʽ 

ɺʠʧʨʦ- 

ʙʫʚʘʥʥʷ 

c = 1,25 c = 1,0 c = 0,75 

b Vʊʇ ȹʊʇ, % b Vʊʇ ȹʊʇ, % b Vʊʇ ȹʊʇ, % 

1 14 24,4 26 7,5 24,4 26,2 0,1 22,3 35,3 

2 17 22,3 26,6 9,9 22,5 27 1,4 21,5 32,6 

3 20 19,8 28,6 12,2 20,3 26,5 2,7 20,3 27,5 

4 23 18,1 28,6 14,6 17,7 28,4 4 18,7 25,1 

5 26 17,2 27,6 17 15,9 28,7 5,3 17,6 26,9 

6 29 16,1 28,7 19,4 15,1 29 6,6 16,5 26,7 

7 32 15 29,7 21,7 14,9 26 7,9 14,6 30 

8 35 14,7 31,5 24,1 13,8 28,8 9,2 14 31,3 

9 38 13,1 31,3 26,5 13,1 31,4 10,5 13 32,8 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʘʨʽʘʮʽʾ ʧʘʨʘʤʝʪʨʘ b  ʽ ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ï ʨʦʟʤʘʭ ʚʘ-

ʨʽʘʮʽʾ ʽ ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ ï ʧʨʠ ʩʪʘʥʜʘʨʪʥʦʤʫ ʽ ʥʦʚʦʤʫ ʧʽʜʭʦʜʘʭ ʜʦ ʨʦʟʧʦʜʽʣʫ 

ʊʇ ʧʨʠʚʝʜʝʥʽ ʚ ʪʘʙʣ. 3.3. 
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ʊʘʙʣʠʮʷ 3.2 ï ɼʽʘʧʘʟʦʥʠ ʟʤʽʥʠ ʢʦʝʬʽʮʽʻʥʪʘ b ʽ ʰʚʠʜʢʦʩʪʽ, ʢʤ/ʛʦʜ, ʧʨʠ ʥʦʚʦʤʫ 

ʧʽʜʭʦʜʽ 

ɺʠʧʨʦ- 

ʙʫʚʘʥʥʷ 

c = 1,25 c = 1,0 c = 0,75 

b Vʊʇ ȹʊʇ, % b Vʊʇ ȹʊʇ, % b Vʊʇ ȹʊʇ, % 

1 3 24,5 21,7 1 23,9 22,4 2 21,8 16,4 

2 10,5 21,6 22,6 7 21,3 22,5 4,8 19,8 21,2 

3 18 19,7 25,8 13 19,4 26,3 7,5 18,4 26,6 

4 25,5 18,1 31 19 17,6 30,8 10,3 16,5 29 

5 33 16,8 27,8 25 16,2 28 13 15,9 30,1 

6 40,5 15,6 32,4 31 15,1 30,9 15,8 14,7 29,2 

7 48 14,8 30,9 37 14,2 31,1 18,5 14,3 26,5 

8 55,5 14,2 33,4 43 13,7 35,1 21,3 13,8 30,3 

9 63 13,4 34,4 49 13 35,4 24 13 35,4 

 

ʊʘʙʣʠʮʷ 3.3 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʘʨʽʘʮʽʾ ʢʦʝʬʽʮʽʻʥʪʘ b ʽ ʰʚʠʜʢʦʩʪʽ, ʢʤ/ʛʦʜ, ʟʘ 

ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʫ 

ʇʦʢʘʟʥʠʢ 
c = 1,25 c = 1,0 c = 0,75 

b Vʊʇ ȹʊʇ, % b Vʊʇ ȹʊʇ, % 

ʉʪʘʥʜʘʨʪʥʠʡ ʧʽʜʭʽʜ ʜʦ ʨʦʟʧʦʜʽʣʫ ʊʇ ï 

ʥʘ ʦʩʥʦʚʽ ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʚʽʜʨʽʟʢʽʚ 

ʈʦʟʤʘʭ ʚʘʨʽʘʮʽʾ 24 11,2 19 11,4 10,4 9,3 

ʉʪʘʥʜʘʨʪʥʝ 

ʚʽʜʭʠʣʝʥʥʷ 
7,7 3,5 6,1 3,8 3,4 3,2 

ʅʦʚʠʡ ʧʽʜʭʽʜ ʜʦ ʨʦʟʧʦʜʽʣʫ ʊʇ ï 

ʥʘ ʦʩʥʦʚʽ ʟʘʪʨʠʤʦʢ ʥʘ ʨʝʛʫʣʴʦʚʘʥʠʭ ʧʝʨʝʭʨʝʩʪʷʭ 

ʈʦʟʤʘʭ ʚʘʨʽʘʮʽʾ 60 11,1 48 10,9 22 8,8 

ʉʪʘʥʜʘʨʪʥʝ 

ʚʽʜʭʠʣʝʥʥʷ 
19,4 3,5 15,5 3,5 7,1 2,8 
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ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣ. 3.1-3.3, ʥʦʚʠʡ ʧʽʜʭʽʜ ʜʦ ʨʦʟʧʦʜʽʣʫ ʊʇ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʪʦ-

ʥʰʦʛʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʤʦʜʝʣʽ ʥʘ ʨʝʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʊɿ, ʦʩʢʽʣʴʢʠ ʚ 

ʮʴʦʤʫ ʧʽʜʭʦʜʽ ʧʨʠ ʜʫʞʝ ʩʭʦʞʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʭ ʚʘʨʽʘʮʽʾ 
ʊʇV  ʜʽʘʧʘʟʦʥ ʟʥʘʯʝʥʴ ʧʘ-

ʨʘʤʝʪʨʘ b ʥʘʙʘʛʘʪʦ ʰʠʨʰʠʡ. 

ɿʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʙʫʜʦʚʠ ʛʨʘʬʽʢʽʚ ʚ ʩʠʩʪʝʤʘʭ ʢʦʦʨʜʠʥʘʪ ( ; ; )ʊʇb cD  ʽ ( ; ; )ʊʇb c V  

ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʠ STATISTICA 10 [106], ʨʠʩ. 3.3, 3.4, ʤʦʞʥʘ ʧʦʤʽʪʠʪʠ, ʱʦ 

ʟʤʽʥʘ ʪʦʯʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʫ ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʊʇ ʽ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʊɿ ʧʨʠ ʥʦʚʦʤʫ ʧʽʜ-

ʭʦʜʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʙʽʣʴʰ ʨʽʚʥʦʤʽʨʥʦ, ʥʽʞ ʧʨʠ ʩʪʘʥʜʘʨʪʥʦʤʫ. 

 

 

 

ʈʠʩʫʥʦʢ 3.3 ï ɺʽʜʥʦʩʥʘ ʧʦʤʠʣʢʘ ʤʦʜʝʣʽ ȹʊʇ 
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ʈʠʩʫʥʦʢ 3.4 ï ʉʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʊʇ Vʊʇ 

 

ɿ ʽʥʞʝʥʝʨʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʮʝ ʤʦʞʥʘ ʪʨʘʢʪʫʚʘʪʠ ʷʢ ʙʽʣʴʰ ʧʨʦʛʥʦʟʦʚʘʥʠʡ ʚʧʣʠʚ 

ʧʘʨʘʤʝʪʨʽʚ b ʽ c  ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ, ʱʦ ʚʢʘʟʫʻ ʥʘ ʧʝʨʝʚʘʛʫ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʥʦʚʦʛʦ ʧʽʜʭʦʜʫ ʚ ʽʥʞʝʥʝʨʥʠʭ ʟʘʚʜʘʥʥʷʭ. 

ʆʢʨʝʤʦ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ ʪʦʡ ʬʘʢʪ, ʱʦ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʥʦʚʦʛʦ ʧʽʜʭʦʜʫ ʤʦʞʥʘ 

ʜʦʩʷʛʪʠ ʙʽʣʴʰʦʾ ʪʦʯʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʫ ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʊʇ, ʘʜʞʝ ʧʨʠ ʥʴʦʤʫ ʤʽʥʽʤʘ-

ʣʴʥʝ ʟʥʘʯʝʥʥʷ ʊʇD  ʩʢʣʘʜʘʻ 16,4 %, ʱʦ ʚʽʜʯʫʪʥʦ ʤʝʥʰʝ ʥʽʞ min( ) 25,1 %ʊʇD =  ʧʨʠ 

ʩʪʘʥʜʘʨʪʥʦʤʫ ʧʽʜʭʦʜʽ. ʎʝ ʚʢʘʟʫʻ ʥʘ ʽʩʪʦʪʥʫ ʧʝʨʝʚʘʛʫ ʥʦʚʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʨʦʟʧʦʜʽʣʫ 

ʊʇ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʚʽʥ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ ʪʨʘʥʩ-
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ʧʦʨʪʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʚʽʜʨʘʟʫ ʜʚʦʤ ʬʘʢʪʠʯʥʠʤ ʧʦʢʘʟʥʠʢʘʤ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʨʘʥ-

ʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ï ʩʝʨʝʜʥʽʡ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʊɿ ʪʘ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʊʇ. ʎʴʦʛʦ ʥʝ ʤʦ-

ʞʥʘ ʩʢʘʟʘʪʠ ʧʨʦ ʩʪʘʥʜʘʨʪʥʠʡ ʧʽʜʭʽʜ, ʧʨʠ ʷʢʦʤʫ ʤʦʜʝʣʴ ʟʘʙʝʟʧʝʯʫʻ ʜʦʩʷʛʥʝʥʥʷ ʘʙʦ 

ʨʝʘʣʴʥʠʭ ʰʚʠʜʢʦʩʪʝʡ ʊʇ, ʘʙʦ (ʪʝʦʨʝʪʠʯʥʦ) ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ. 

ʇʦʜʽʙʥʠʡ ʨʝʟʫʣʴʪʘʪ ʧʨʠʚʦʜʠʪʴ, ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʜʦ ʦʯʝʚʠʜʥʦʛʦ, ʘ ʟ ʽʥʰʦʛʦ ï ʜʦ 

ʜʦʩʠʪʴ ʚʘʞʣʠʚʦʛʦ ʤʽʨʢʫʚʘʥʥʷ ʧʨʦ ʪʝ, ʱʦ ʪʨʘʥʩʧʦʨʪʥʘ ʤʦʜʝʣʴ ʧʨʠ ʭʦʨʦʰʽʡ ʚʽʜʧʦ-

ʚʽʜʥʦʩʪʽ ʦʜʥʦʤʫ ʬʘʢʪʠʯʥʦʤʫ ʧʘʨʘʤʝʪʨʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʙôʻʢʪʘ ʤʦʞʝ ʜʘʚʘʪʠ ʽʩʪʦ-

ʪʥʽ ʧʦʛʨʽʰʥʦʩʪʽ ʚ ʽʥʰʠʭ ʧʘʨʘʤʝʪʨʘʭ. ʊʘʢ, ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʫ ʧʨʠ ʟʥʘʯ-

ʥʠʭ ʢʦʣʠʚʘʥʥʷʭ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ, ʷʢʽ ʤʦʞʥʘ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ 

ʧʦʤʠʣʢʦʶ ʾʭ ʨʦʟʨʘʭʫʥʢʫ 
ʊʇD , ʩʝʨʝʜʥʷ 

ʊʇV  ʤʦʞʝ ʟʥʘʭʦʜʠʪʠʩʷ ʚ ʤʝʞʘʭ ʜʦʧʫʩʪʠʤʠʭ 

ʨʝʘʣʴʥʠʭ ʟʥʘʯʝʥʴ. ɿ ʚʝʣʠʢʦʶ ʡʤʦʚʽʨʥʽʩʪʶ ʮʝʡ ʚʠʩʥʦʚʦʢ ʤʘʻ ʽ ʟʚʦʨʦʪʥʫ ʩʠʣʫ ï ʧʦ-

ʰʠʨʝʥʝ ʧʨʘʛʥʝʥʥʷ ʨʦʟʨʦʙʥʠʢʽʚ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʦʜʝʣʝʡ ʟʘʙʝʟʧʝʯʠʪʠ ʚʠʩʦʢʫ ʪʦʯʥʽʩʪʴ 

ʨʦʟʨʘʭʫʥʢʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʊʇ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʽʩʪʦʪʥʠʭ ʧʦʭʠʙʦʢ ʚ ʟʥʘʯʝʥʥʷʭ 

ʰʚʠʜʢʦʩʪʽ. 

ʅʦʚʠʡ ʧʽʜʭʽʜ ʜʦ ʨʦʟʧʦʜʽʣʫ ʊʇ ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʧʦʜʽʙʥʦʛʦ ʥʝʜʦʣʽʢʫ ʽ ʧʨʠ 

ʮʴʦʤʫ ʚʽʜʯʫʪʥʦ ʦʙʤʝʞʫʻ ʜʽʘʧʘʟʦʥ ʧʨʘʢʪʠʯʥʦ ʧʨʠʡʥʷʪʥʠʭ ʟʥʘʯʝʥʴ ʧʘʨʘʤʝʪʨʽʚ b  ̔c  

VD ʬʫʥʢʮʽʾ AKCELIK ï ʧʘʨʘʤʝʪʨ b ʩʣʽʜ ʧʨʠʡʤʘʪʠ ʨʽʚʥʠʤ ʥʝ ʙʽʣʴʰʝ 5 (5b¢ ), ʘ ʧʘ-

ʨʘʤʝʪʨ c  ʚʘʨʽʶʚʘʪʠ ʚ ʦʢʦʣʽ 0,75. ʊʘʢʦʞ ʩʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʪʝ, ʱʦ ʧʨʠ ʥʦʚʦʤʫ 

ʧʽʜʭʦʜʽ ʬʫʥʢʮʽʷ AKCELIK ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʚ ʤʦʜʝʣʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʦʧʦʨʫ ʪʘʢʠʭ 

ʦʙô̒ ʢʪʽʚ ʤʝʨʝʞʽ, ʷʢ ʧʦʚʦʨʦʪʠ, ʢʦʪʨʽ ʚ ʨʝʘʣʴʥʦʤʫ ʦʙô̒ ʢʪʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘʧʨʷʤʢʘʤ 

ʨʫʭʫ ʥʘ ʧʝʨʝʭʨʝʩʪʷʭ. ʈʫʭ ʧʦ ʮʠʭ ʥʘʧʨʷʤʢʘʭ, ʦʩʦʙʣʠʚʦ ʚ ʮʝʥʪʨʘʣʴʥʠʭ ʯʘʩʪʠʥʘʭ ʤʽʩʪ 

ʽ ʥʘ ʈʇ, ʥʘʡʯʘʩʪʽʰʝ ʨʝʘʣʽʟʫʻʪʴʩʷ ʧʦ ʦʜʥʽʡ, ʨʽʜʰʝ ï ʜʚʦʤ ʩʤʫʛʘʤ. ʋ ʮʠʭ ʫʤʦʚʘʭ ʚʠ-

ʷʚʣʝʥʽ ʧʨʠʡʥʷʪʥʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ 0,75cº  ʻ ʜʦʜʘʪʢʦʚʠʤ ʘʨʛʫʤʝʥʪʦʤ ʥʘ ʢʦʨʠʩʪʴ 

ʙʣʠʟʴʢʦʩʪʽ ʥʦʚʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʨʝʘʣʴʥʦʩʪʽ, ʘʜʞʝ ʫ ʬʫʥʢʮʽʾ AKCELIK ʢʦʝʬʽʮʽʻʥʪ 0,75 

ʧʨʠ ʧʦʪʦʮʽ ʥʘʩʠʯʝʥʥʷ ʨʦʙʠʪʴ ʇʉ ʩʤʫʛ, ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʧʨʠ ʟʜʽʡʩʥʝʥʥʽ ʤʘʥʝʚʨʽʚ 

ʥʘ ʧʝʨʝʭʨʝʩʪʷʭ, ʙʣʠʞʯʝ ʜʦ ʨʝʘʣʴʥʠʭ ʾʾ ʟʥʘʯʝʥʴ ʚ ʤʽʩʴʢʠʭ ʫʤʦʚʘʭ. 

ɿʘ ʦʪʨʠʤʘʥʠʤʠ ʨʝʟʫʣʴʪʘʪʘʤʠ ʚʠʭʦʜʠʪʴ, ʱʦ ʥʦʚʠʡ ʧʽʜʭʽʜ ʜʦ ʨʦʟʧʦʜʽʣʫ ʊʇ ʚ 

ʤʽʩʴʢʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʝʨʝʞʘʭ ʟʘʙʝʟʧʝʯʫʻ ʢʨʘʱʽ ʨʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ, ʥʽʞ 

ʩʪʘʥʜʘʨʪʥʠʡ, ʽ ʧʽʜʢʨʝʩʣʶʻ ʽʩʪʦʪʥʠʡ ʚʧʣʠʚ ʈʇ ʥʘ ʰʚʠʜʢʽʩʪʴ ʊʇ ʚ ʤʽʩʪʘʭ. ʇʨʠ ʮʴʦʤʫ 

ʦʢʨʝʤʦ ʩʣʽʜ ʟʚʝʨʥʫʪʠ ʫʚʘʛʫ ʥʘ ʚʘʞʣʠʚʽʩʪʴ ʚʨʘʭʫʚʘʥʥʷ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʪʘʢʦʛʦ 
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ʧʦʢʘʟʥʠʢʘ, ʷʢ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʊɿ, ʦʩʢʽʣʴʢʠ ʟʦʚʩʽʤ ʥʝ ʟʘʚʞʜʠ ʪʨʘʥʩʧʦʨʪʥʘ ʤʦʜʝʣʴ, 

ʟʘʙʝʟʧʝʯʫʶʯʠ ʪʦʯʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʫ ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʊʇ, ʤʦʞʝ ʪʦʯʥʦ ʚʽʜʦʙʨʘʞʘʪʠ 

ʰʚʠʜʢʽʩʪʴ ʧʨʦʾʟʜʫ ʧʦ ʪʨʘʥʩʧʦʨʪʥʽʡ ʤʝʨʝʞʽ. 

ʇʽʩʣʷ ʦʪʨʠʤʘʥʥʷ ʚ PTVÈ VISUM ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʐʈ ʊɿ ʤʽʞ ʊʈ ʤʦʞʥʘ 

ʧʝʨʝʡʪʠ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʝʪʘʧʫ ʜʦʩʣʽʜʞʝʥʴ, ʘ ʩʘʤʝ ʚʠʚʯʝʥʥ ̫ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ 

ʨʦʟʧʦʜʽʣʫ ʰʚʠʜʢʦʩʪʽ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʨʫʭʫ ʟʘ ʜʦʧʦʤʦʛʦʶ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ 

ʧʝʨʝʚʽʨʢʠ ʛʽʧʦʪʝʟ, ʚʠʩʫʥʫʪʠʭ ʚ ʧʽʜʨʦʟʜʽʣʽ 2.3. 

3.3 ɺʠʟʥʘʯʝʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʨʦʟʧʦʜʽʣʫ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʪʨʘʥʩʧʦʨʪʥʠʭ 

ʟʘʩʦʙʽʚ ʫ ʤʽʩʴʢʠʭ ʫʤʦʚʘʭ 

ʇʨʠ ʧʝʨʝʚʽʨʮʽ ʛʽʧʦʪʝʟʠ ʧʨʦ ʪʝ, ʱʦ ʚ ʥʘʡʩʢʣʘʜʥʽʰʠʭ ʟ ʪʦʯʢʠ ʟʦʨʫ ʰʚʠʜʢʦʩʪʽ 

ʫʤʦʚʘʭ ʨʫʭʫ ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʐʈ ʊɿ ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʚ ʧʦʢʘʟʥʠʢʦʚʠʡ, ʚ ʧʽʜ-

ʨʦʟʜʽʣʽ 2.3 ʙʫʣʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʘ ʟʘʣʝʞʥʽʩʪʴ (2.10), ʟʛʽʜʥʦ ʟ ̫ʢʦʁ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣ ʥʝ 

ʤʦʞʝ ʥʘʙʫʪʠ ʬʦʨʤʠ ʧʦʢʘʟʥʠʢʦʚʦʛʦ. ʇʨʠ ʮʴʦʤʫ ʙʫʣʦ ʟʚʝʨʥʝʥʦ ʫʚʘʛʫ ʥʘ ʦʙʤʝʞʝʥʽ 

ʤʦʞʣʠʚʦʩʪʽ ʨʝʛʨʝʩʽʡʥʦʾ ʤʦʜʝʣʽ (2.10), ʦʩʦʙʣʠʚʦ ʚ ʩʠʪʫʘʮʽʾ, ʢʦʣʠ ʐʈ ʚʠʭʦʜʠʪʴ ʟʘ 

ʤʝʞʽ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʨʷʜʫ, ʥʘ ʷʢʦʤʫ ʙʫʣʘ ʧʦʙʫʜʦʚʘʥʘ ʤʦʜʝʣʴ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʣʷ ʪʦʯ-

ʥʽʰʦʛʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ ʐʈ ʘʚʪʦʤʦʙʽʣʽʚ ʧʝʨʝʜ ʩʪʦʧ-

ʣʽʥʽʻʶ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʧʝʨʝʭʨʝʩʪʷ ʚʠʥʠʢʣʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ çʧʨʦʤʽʞʥʦʛʦè 

ʚʠʧʘʜʢʫ ʫʩʢʣʘʜʥʝʥʠʭ ʫʤʦʚ ʨʫʭʫ, ʘ ʩʘʤʝ ʩʠʪʫʘʮʽʾ ʟ ʚʫʟʴʢʦʶ ʧʨʦʾʟʥʦʶ ʯʘʩʪʠʥʦʶ. 

ʎʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʚʠʥʥʝ ʧʨʦʚʦʜʠʪʠʩʷ ʥʘ ʧʝʨʝʛʦʥʽ ʚʫʣʠʮʽ ʧʦʟʘ ʟʦʥʦʶ ʚʧʣʠʚʫ 

ʧʝʨʝʭʨʝʩʪʴ, ʷʢʠʤʠ ʧʦʯʠʥʘʻʪʴʩʷ ʽ ʟʘʢʽʥʯʫʻʪʴʩʷ ʧʝʨʝʛʽʥ. ʊʫʪ ʥʝʦʙʭʽʜʥʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ 

ʟ ʪʦʯʢʠ ʟʦʨʫ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʧʘʨʘʤʝʪʨʘ ï ʐʈ ʊɿ ʚ ʫʩʢʣʘʜʥʝʥʠʭ ʫʤʦʚʘʭ, ï ʮʝ ʦʟʥʘ-

ʯʘʻ, ʱʦ ʚ ʟʘʛʘʣʴʥʦʤʫ ʚʠʧʘʜʢʫ ʚʦʥʘ ʤʘʻ ʙʫʪʠ ʚʠʱʝ ʥʘ ʧʽʜôʾ ʟʜʽ ʜʦ ʚʫʟʴʢʦʾ ʜʽʣʷʥʢʠ ʨʫ-

ʭʫ ʽ ʧʽʩʣʷ ʾʾ ʧʨʦʾʟʜʫ. ʊʦʙʪʦ ʮʷ ʜʽʣʷʥʢʘ ʤʘʻ ʙʫʪʠ ʜʦʩʠʪʴ ʜʘʣʝʢʦ ʷʢ ʚʽʜ ʧʦʧʝʨʝʜʥʴʦʛʦ 

ʧʝʨʝʭʨʝʩʪʷ, ʱʦʙ ʚʦʜʽʾ ʚʩʪʠʛʘʣʠ ʥʘʙʨʘʪʠ ʟʘʥʘʜʪʦ ʚʠʩʦʢʫ ʜʣʷ ʚʫʟʴʢʦʾ ʜʽʣʷʥʢʠ ʰʚʠʜ-

ʢʽʩʪʴ, ʪʘʢ ʽ ʜʦ ʥʘʩʪʫʧʥʦʛʦ ʧʝʨʝʭʨʝʩʪʷ, ʱʦʙ ʚʦʜʽʷʤ ʙʫʚ ʩʝʥʩ ʟʙʽʣʴʰʫʚʘʪʠ ʐʈ ʧʨʠ ʨʫ-

ʩʽ ʧʦ ʜʽʣʷʥʮʽ ʚʫʣʠʮʽ, ʱʦ ʟʘʣʠʰʠʣʘʩʷ ʜʦ ʧʝʨʝʭʨʝʩʪʷ (ʯʠ ʜʦ ʯʝʨʛʠ ʧʝʨʝʜ ʥʠʤ). 
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ʉʫʯʘʩʥʽ ʫʤʦʚʠ ʫʧʨʘʚʣʽʥʥʷ ʜʦʨʦʞʥʽʤ ʨʫʭʦʤ ʚ ʤʽʩʪʘʭ ʋʢʨʘʾʥʠ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʚʯʝʥʠʤ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʘʢʪʠʚʥʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʰʣʷʭʦʤ ʰʪʫʯʥʦʛʦ 

ʩʪʚʦʨʝʥʥʷ ʦʙʤʝʞʝʥʠʭ ʫʤʦʚ ʨʫʭʫ ʥʘ ʤʽʩʴʢʠʭ ʚʫʣʠʮʷʭ. ɿʥʘʡʪʠ ʚ ʧʨʠʨʦʜʥʠʭ ʤʽʩʴʢʠʭ 

ʫʤʦʚʘʭ ʧʨʠʜʘʪʥʽ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʜʽʣʷʥʢʠ ʟ ʥʝʜʦʩʪʘʪʥʴʦʶ ʜʣʷ ʚʽʣʴʥʦʛʦ ʧʨʦʾʟʜʫ ʰʠ-

ʨʠʥʦʶ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʤʦʞʣʠʚʦ ʥʘ ʚʽʜʥʦʩʥʦ ʚʫʟʴʢʠʭ ʚʫʣʠʮʷʭ ʟ ʦʜʥʽʻʶ ʩʤʫʛʦʶ 

ʨʫʭʫ ʚ ʢʦʞʥʦʤʫ ʥʘʧʨʷʤʽ. ʊʘʢʘ ʩʠʪʫʘʮʽʷ ʯʘʩʪʦ ʚʠʥʠʢʘʻ ʥʘ ʮʝʥʪʨʘʣʴʥʠʭ ʚʫʣʠʮʷʭ ʤʽʩʪ 

ʚʥʘʩʣʽʜʦʢ ʟʘʥʷʪʪʷ ʢʨʘʡʥʽʭ ʧʨʘʚʠʭ ʩʤʫʛ ʧʨʠʧʘʨʢʦʚʘʥʠʤʠ ʘʚʪʦʤʦʙʽʣʷʤʠ, ʧʨʦʪʝ ʽʥ-

ʰʦʶ ʭʘʨʘʢʪʝʨʥʦʶ ʨʠʩʦʶ ʮʝʥʪʨʘʣʴʥʦʾ ʯʘʩʪʠʥʠ ʤʽʩʪʘ ʻ ʱʽʣʴʥʘ ʟʘʙʫʜʦʚʘ ʽ ʚʠʢʣʠʢʘʥʽ 

ʮʠʤ ʢʦʨʦʪʢʽ ʧʝʨʝʛʦʥʠ ʤʽʞ ʧʝʨʝʭʨʝʱʝʥʥʷʤʠ ʚ ʦʜʥʦʤʫ ʨʽʚʥʽ ʟ ʽʥʰʠʤʠ ʧʦʪʦʢʘʤʠ 

(ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʘʙʦ ʧʽʰʦʭʽʜʥʠʤʠ). 

ʎʽ ʫʤʦʚʠ ʩʪʚʦʨʶʶʪʴ ʥʝʦʙʭʽʜʥʩ̔ʪɹ ʧʦʰʫʢʫ ʥʝ ʩʪʽʣʴʢʠ ʜʽʣʷʥʢʠ ʚʫʣʠʮʽ ʟ ʚʫʟʴ-

ʢʦʶ ʩʤʫʛʦʶ ʨʫʭʫ, ʩʢʽʣʴʢʠ çʚʫʟʴʢʦʛʦ ʤʽʩʮʷè ʥʘ ʧʨʦʾʟʥ̔ʡ ʯʘʩʪʠʥʽ, ʷʢʝ ʤʦʞʝ ʚʠʥʠʢʥʫ-

ʪʠ, ʥʘʧʨʠʢʣʘʜ, ʚʥʘʩʣʽʜʦʢ ʥʝʧʨʘʚʠʣʴʥʦʛʦ ʧʘʨʢʫʚʘʥʥʷ ʷʢʦʛʦʩʴ ʘʚʪʦʤʦʙʽʣʷ. ʊʘʢʘ ʩʠʪʫ-

ʘʮʽʷ, ʟʚʠʯʘʡʥʦ, ʫʥʝʤʦʞʣʠʚʣʶʻ ʚʠʚʯʝʥʥʷ ʟʚʠʢʘʥʥʷ ʚʦʜʽʾʚ ʜʦ ʮʽʻʾ ʰʠʨʠʥʠ ʩʤʫʛʠ ʨʫʭʫ 

ʚʥʘʩʣʽʜʦʢ ʙʘʛʘʪʦʢʨʘʪʥʦʛʦ ʾʾ ʧʦʜʦʣʘʥʥʷ, ʘʣʝ ʜʦʟʚʦʣʷʻ ʜʦʩʠʪʴ ʧʦʚʥʦ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘ-

ʪʠ ʧʝʨʰʫ ʨʝʘʢʮʽʶ ʚʦʜʽʾʚ ʥʘ ʟʚʫʞʝʥʥʷ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ. 

ɺʥʘʩʣʽʜʦʢ ʧʦʪʦʯʥʦʛʦ ʨʽʚʥʷ ʢʫʣʴʪʫʨʠ ʚʦʜʽʥʥʷ ʫʯʘʩʥʠʢʽʚ ʨʫʭʫ ʩʠʪʫʘʮʽʾ ʟ ʚʠʥʠ-

ʢʥʝʥʥʷʤ çʚʫʟʴʢʦʛʦ ʤʽʩʮʷè ʥʘ ʮʝʥʪʨʘʣʴʥʠʭ ʚʫʣʠʮʷʭ ʍʘʨʢʦʚʘ ʚʠʥʠʢʘʶʪʴ ʜʦʩʠʪʴ ʯʘʩ-

ʪʦ. ɺ ʪʦʡ ʞʝ ʯʘʩ ʮʝ ʥʝ ʦʟʥʘʯʘʻ, ʱʦ ʚʩʽ ʚʦʥʠ ʩʪʚʦʨʶʶʪʴ ʫʤʦʚʠ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʩʧʦʩ-

ʪʝʨʝʞʝʥʴ ʟʘ ʨʝʘʢʮʽʻʶ ʚʦʜʽʷ ʥʘ ʟʚʫʞʝʥʥʷ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ï ʪʘʢʘ ʧʦʜʽʷ ʤʘʻ ʙʫʪʠ ʜʦ-

ʩʠʪʴ ʪʨʠʚʘʣʦʶ, ʱʦʙ ʚʽʜʧʦʚʽʜʥʫ ʩʠʪʫʘʮʽʶ ʤʦʞʥʘ ʙʫʣʦ ʥʝ ʣʠʰʝ ʟʘʬʽʢʩʫʚʘʪʠ, ʘʣʝ ʡ 

ʢʽʣʴʢʽʩʥʦ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ, ʪʦʙʪʦ ʚʠʤʽʨʷʪʠ ʰʠʨʠʥʫ ʜʦʩʪʫʧʥʦʾ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʽ 

ʦʨʛʘʥʽʟʫʚʘʪʠ ʚʽʜʝʦʟʡʦʤʢʫ ʧʨʦʮʝʩʫ ʨʫʭʫ ʚ ʮʠʭ ʫʤʦʚʘʭ. 

ʊʘʢʦʞ ʪʨʝʙʘ ʱʦʙ ʰʠʨʠʥʘ ʜʦʩʪʫʧʥʦʾ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʧʦʪʨʘʧʠʣʘ ʚ ʜʫʞʝ ʚʫʟʴ-

ʢʠʡ ʜʽʘʧʘʟʦʥ ʟ ʥʝʚʽʜʦʤʠʤʠ ʥʘ ʧʦʯʘʪʦʢ ʝʢʩʧʝʨʠʤʝʥʪʫ ʤʝʞʘʤʠ, ʪʦʙʪʦ ʧʝʨʝʜ ʧʦʯʘʪʢʦʤ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʽʜʦʤʽ ʪʽʣʴʢʠ ʷʢʽʩʥʽ ʚʠʤʦʛʠ ʜʦ ʚʫʟʴʢʦʛʦ ʤʽʩʮʷ ï ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʚʦʥʦ 

ʤʘʻ ʙʫʪʠ ʜʦʩʠʪʴ ʰʠʨʦʢʠʤ ʜʣʷ ʧʨʦʾʟʜʫ ʘʚʪʦʤʦʙʽʣʽʚ, ʟ ʽʥʰʦʛʦ ï ʥʝʜʦʩʪʘʪʥʴʦ ʰʠʨʦ-

ʢʠʤ ʜʣʷ ʚʽʣʴʥʦʛʦ ʧʨʦʾʟʜʫ ʽ ʧʨʠʤʫʰʫʚʘʪʠ ʭʦʯʘ ʙ ʯʘʩʪʠʥʫ ʚʦʜʽʾʚ ʟʥʠʞʫʚʘʪʠ ʐʈ. 

ʉʫʢʫʧʥʽʩʪʴ ʫʩʽʭ ʧʝʨʝʣʽʯʝʥʠʭ ʚʠʱʝ ʚʠʤʦʛ ʜʦ ʦʨʛʘʥʽʟʘʮʽʾ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ 

ʧʝʨʝʚʽʨʢʠ ʚʠʩʫʥʫʪʦʾ ʛʽʧʦʪʝʟʠ ʧʨʠʚʝʣʘ ʜʦ ʚʠʙʦʨʫ ʚ ʤʽʩʪʽ ʍʘʨʢʦʚʽ ʷʢ ʧʦʪʝʥʮʽʡʥʦ ʧʨʠ-



91 

ʜʘʪʥʦ ʾʜʣʷ ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʽʣʷʥʢʠ ʧʝʨʝʛʦʥʫ ʚʫʣʠʮʽ ʗʨʦʩʣʘʚʘ ʄʫʜʨʦʛʦ ʤʽʞ ʚʫʣʠʮʷʤʠ 

ɸʣʯʝʚʩʢɹʠʭ ʽ ʏʝʨʥʠʰʝʚʩʴʢʦʶ, ʨʠʩ. 3.5. 

 

 

 

ʈʠʩʫʥʦʢ 3.5 ï ɼʽʣʷʥʢʘ ʚʫʣʠʮʽ ʗʨʦʩʣʘʚʘ ʄʫʜʨʦʛʦ, ʦʙʨʘʥʘ 

ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

 

ɼʦʚʞʠʥʘ ʜʽʣʷʥʢʠ ʤʽʞ ʩʪʦʧ-ʣʽʥʽʷʤʠ ʧʝʨʝʭʨʝʩʪʴ, ʱʦ ʦʙʤʝʞʫʶʪʴ ʡʦʛʦ, ʩʢʣʘʜʘʻ 

ʪʨʦʭʠ ʙʽʣʴʰʝ 170 ʤ. ɺʽʜʩʪʘʥʴ ʚʽʜ ʩʪʦʧ-ʣʽʥʽʾ ʧʦʧʝʨʝʜʥʴʦʛʦ ʧʝʨʝʭʨʝʩʪʷ, ʜʦʩʪʘʪʥ ̫ʜʣʷ 

ʨʦʟʛʦʥʫ ʘʚʪʦʤʦʙʽʣʷ ʜʦ ʰʚʠʜʢʦʩʪʽ 55 ʢʤ/ʛʦʜ (15,5 ʤ/ʩ) ʟʽ ʩʪʘʥʜʘʨʪʥʠʤ ʧʨʠʩʢʦʨʝʥʥʷʤ 

2 ʤ/ʩ2, ʩʢʣʘʜʘʻ ʙʣʠʟʴʢʦ 60 ʤ. ʇʨʠ ʜʦʚʞʠʥʽ ʯʝʨʛʠ ʧʝʨʝʜ ʥʘʩʪʫʧʥʠʤ ʧʝʨʝʭʨʝʩʪʷʤ ʥʝ 

ʙʽʣʴʰʝ 10 ʘʚʪʦʤʦʙʽʣʽʚ, ʜʣʷ ʚʠʥʠʢʥʝʥʥʷ çʚʫʟʴʢʦʛʦ ʤʽʩʮʷè ʥʘ ʮʽʡ ʜʽʣʷʥʮʽ ʱʝ ʟʘʣʠʰʘ-

ʻʪʴʩʷ ʥʝ ʤʝʥʰʝ 40 ʤ, ʥʘ ʷʢʠʭ ʤʦʞʫʪʴ ʚʠʢʦʥʫʚʘʪʠʩʷ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʫ ʫʤʦʚʠ. ʇʨʠ ʮʴʦʤʫ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʯʠʩʪʦʪʠ ʝʢʩʧʝʨʠʤʝʥʪʫ, ʪʦʙʪʦ ʬʽ-

ʢʩʘʮʽʾ ʐʈ ʩʘʤʝ ʫ ʚʫʟʴʢʦʤʫ ʤʽʩʮʽ, ʚ ʢʦʞʥʦʤʫ ʚʠʧʘʜʢʫ ʥʝʦʙʭʽʜʥʦ ʩʪʝʞʠʪʠ ʟʘ ʪʠʤ, 

ʱʦʙ ʘʚʪʦʤʦʙʽʣʴ ʟʥʠʞʫʚʘʚ ʐʈ ʧʝʨʝʜ ʟʚʫʞʝʥʥʷʤ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʽ ʟʙʽʣʴʰʫʚʘʚ ʰʚʠ-

ʜʢʽʩʪʴ ʧʽʩʣʷ ʡʦʛʦ ʧʦʜʦʣʘʥʥʷ. 

ɼʣʷ ʩʪʚʦʨʝʥʥʷ çʚʫʟʴʢʦʛʦ ʤʽʩʮʷè ʧʦʪʨʽʙʥʘ ʚʽʜʥʦʩʥʘ ʩʚʦʙʦʜʘ ʨʫʭʫ ʧʦ ʚʠʙʨʘʥʽʡ 

ʜʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʩʤʫʟʽ ʧʨʠ ʧʦʩʪʽʡʥʦ ʟʘʡʥʷʪʽʡ ʟʫʩʪʨʽʯʥʽʡ ʩʤʫʟʽ, ʱʦ ʽ ʩʪʚʦʨʶʻ 

ʫʩʢʣʘʜʥʝʥʽ ʫʤʦʚʠ ʨʫʭʫ. ʅʘʧʨʷʤʦʢ ʨʫʭʫ ʧʦ ʚʫʣ. ʗʨʦʩʣʘʚʘ ʄʫʜʨʦʛʦ ʚ ʙʽʢ ʚʫʣ. ɸʣʯʝʚ-
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ʩɹʢʠʭ ʚʧʨʦʜʦʚʞ ʨʦʙʦʯʦʛʦ ʜʥʷ ʟʘʟʚʠʯʘʡ ʻ ʙʽʣʴʰ ʟʘʚʘʥʪʘʞʝʥʠʤ, ʥʽʞ ʟʫʩʪʨʽʯʥʠʡ, ʱʦ 

ʦʙʫʤʦʚʣʝʥʦ ʩʪʨʫʢʪʫʨʦʶ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʧʠʪʫ ʽ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ ʤ. ʍʘ-

ʨʢʦʚʘ. ʊʦʤʫ ʦʙô̒ ʢʪʦʤ ʩʧʦʩʪʝʨʝʞʝʥʴ ʧʦʚʠʥʥʘ ʩʪʘʪʠ ʩʤʫʛʘ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʽʚ, ʱʦ 

ʧʨʷʤʫʶʪʴ ʫ ʙʽʢ ʚʫʣ. ʏʝʨʥʠʰʝʚʩʴʢʦʾ. 

ʋ ʟʚʠʯʘʡʥʠʭ ʫʤʦʚʘʭ ʨʫʭʫ ʧʨʠʧʘʨʢʦʚʘʥʽ ʘʚʪʦʤʦʙʽʣʽ ʥʝ ʥʘʩʪʽʣʴʢʠ ʩʠʣʴʥʦ ʟʚʫ-

ʞʫʶʪʴ ʧʨʦʾʞʜʞʫ ʯʘʩʪʠʥʫ ʥʘ ʮʽʡ ʜʽʣʷʥʮʽ, ʱʦʙ ʟʤʫʰʫʚʘʪʠ ʚʦʜʽʾʚ ʟʥʠʞʫʚʘʪʠ ʰʚʠʜ-

ʢʽʩʪʴ ʨʫʭʫ, ʪʦʤʫ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʜʦʚʝʣʦʩʷ ʯʝʢʘʪʠ, ʢʦʣʠ ʥʘ ʜʽʣʷʥʮʽ 

ʚʠʥʠʢʥʫʪʴ ʥʝʦʙʭʽʜʥʽ ʫʤʦʚʠ. ʎʝ ʩʪʘʣʦʩʷ ʚʨʘʥʮ̔ 16 ʙʝʨʝʟʥʷ 2018 ʨʦʢʫ, ʢʦʣʠ ʯʝʨʝʟ ʪʝ, 

ʱʦ ʥʘʧʝʨʝʜʦʜʥʽ ʧʨʦʡʰʦʚ ʩʠʣʴʥʠʡ ʩʥʽʛʦʧʘʜ, ʰʠʨʠʥʘ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʩʠʣʴʥʦ ʟʚʫ-

ʟʠʣʘʩ ɹʽ ʤʽʞ ʧʨʠʧʘʨʢʦʚʘʥʠʤʠ ʚʟʜʦʚʞ ʫʟʙʽʯ ɹʟ ʜʚʦʭ ʩʪʦʨʽʥ ʘʚʪʦʤʦʙʽʣʷʤʠ ʟʘʣʠʰʠʣʦ-

ʩʷ ʚʩʴʦʛʦ 5,45 ʤ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʜʣʷ ʜʚʦʭ ʟʫʩʪʨʽʯʥʠʭ ʧʦʪʦʢʽʚ ʘʚʪʦʤʦʙʽʣʽʚ, ʨʠʩ. 3.6. 

ʐʠʨʠʥʘ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʚʠʤʽʨʶʚʘʣʘʩʷ ʤʽʞ ʜʟʝʨʢʘʣʘʤʠ ʘʚʪʦʤʦʙʽʣʽʚ, ʱʦ ʩʪʦʷʪʴ ʥʘ 

ʧʨʦʪʠʣʝʞʥʠʭ ʩʪʦʨʦʥʘʭ ʜʽʣʷʥʢʠ. 

 

 

 

ʈʠʩʫʥʦʢ 3.6 ï ʋʤʦʚʠ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟ ʦʮʽʥʢʠ ʚʧʣʠʚʫ 

ʰʠʨʠʥʠ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʥʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʽʚ 

 

ɺʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʧʨʦʮʝʩʦʤ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʽʚ ʧʦ ʚʫʣ. ʗʨʦʩʣʘʚʘ ʄʫʜʨʦʛʦ 

ʚ ʙʽʢ ʚʫʣ. ʏʝʨʥʠʰʝʚʩʴʢʦʾ ʪʨʠʚʘʣʦ ʟ 8:30 ʜʦ 10:16 ʨʘʥʢʫ, ʧʦʢʠ ʟʙʝʨʽʛʘʣʠʩʷ ʥʝʦʙʭʽʜʥʽ 

ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʫʤʦʚʠ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʧʦʩʪʽʡʥʦ ʟʘʡʥʷʪʘ ʯʝʨʛʦʶ ʘʚʪʦ-

ʤʦʙʽʣʽʚ ʟʫʩʪʨʽʯʥʘ ʩʤʫʛʘ. ɿʘ ʮʝʡ ʯʘʩ ʯʝʨʝʟ ʚʫʟʴʢʫ ʜʽʣʷʥʢʫ ʧʨʦʾʭʘʣʦ 225 ʘʚʪʦʤʦʙʽʣʽʚ, 
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ʧʨʦʪʝ ʜʣʷ 9 ʟ ʥʠʭ ʥʝ ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʫʤʦʚʠ ʚʽʣʴʥʦʛʦ ʨʫʭʫ ʧʽʩʣʷ çʚʫʟʴʢʦʛʦ ʤʽʩʮʷè ʯʝ-

ʨʝʟ ʚʝʣʠʢʫ ʯʝʨʛʫ ʧʝʨʝʜ ʧʝʨʝʭʨʝʩʪʷʤ ʚʫʣʠʮʴ ʗʨʦʩʣʘʚʘ ʄʫʜʨʦʛʦ ʽ ʏʝʨʥʠʰʝʚʩʴʢʦʶ. 

ʆʙʨʦʙʢʘ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʢʣʶʯʘʣʘ ʨʦʟʨʘʭʫʥʦʢ ʯʘʩʫ ʧʨʦʾʟʜʫ ʧʝʨʝʜʥʴʦʶ 

ʪʦʯʢʦʶ ʧʨʦʾʞʜʞʘʶʯʦʛʦ ʘʚʪʦʤʦʙʽʣʷ ʧʦʚʟ ʧʝʨʝʜʥʶ ʽ ʟʘʜʥʶ ʪʦʯʢʠ ʧʨʠʧʘʨʢʦʚʘʥʦʛʦ 

ʙʽʣʷ ʫʟʙʽʯʯʷ ʩʽʨʦʛʦ ʘʚʪʦʤʦʙʽʣʷ, ʜʦʚʞʠʥʘ ʷʢʦʛʦ ʩʢʣʘʜʘʻ 4375 ʤʤ. ʊʦʯʥʽʩʪʴ ʚʠʟʥʘʯʝʥ-

ʥʷ ʯʘʩʫ ʧʨʦʾʟʜʫ ʩʢʣʘʜʘʻ 1/30 ʩʝʢʫʥʜʠ, ʟʘʛʘʣʴʥʽ ʨʝʟʫʣʴʪʘʪʠ ʦʙʨʦʙʢʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ 

ʪʘʙʣ. 3.4. 

 

ʊʘʙʣʠʮʷ 3.4 ï ʉʪʘʪʠʩʪʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʥʘʯʝʥʴ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ 

ʘʚʪʦʤʦʙʽʣʽʚ ʧʦ ʚʫʟʴʢʽʡ ʩʤʫʟʽ 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʥʷ 

ʂʽʣʴʢʽʩʪʴ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʦʜ. 216 

ʄʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ, ʤ/ʩ 1,32 

ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ, ʤ/ʩ 12,50 

ʉʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ, ʤ/ʩ 5,99 

ʉʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ, ʤ/ʩ 2,32 

ʇʘʨʘʤʝʪʨ ʤʘʩʰʪʘʙʫ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ 0,899 

ʇʘʨʘʤʝʪʨ ʬʦʨʤʠ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ 6,666 

 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ, ʰʚʠʜʢʽʩʪʴ ʧʨʦʾʟʜʫ ʚʫʟʴʢʦʛʦ ʤʽʩʮʷ ʨʽʟʥʠʤʠ ʚʦʜʽʷʤʠ ʢʦʣʠ-

ʚʘʻʪʴʩʷ ʚ ʜʦʩʠʪʴ ʰʠʨʦʢʠʭ ʤʝʞʘʭ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʚʠʢʣʠʢʘʥʦ ʥʝ ʣʠʰʝ ʧʦʚʝʜʽʥʢʦʶ ʚʦ-

ʜʽʾʚ ʚ ʫʤʦʚʘʭ ʚʫʟʴʢʦʾ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ, ʘʣʝ ʽ ʚʧʣʠʚʦʤ ʘʚʪʦʤʦʙʽʣʽʚ ʟ ʯʝʨʛʠ ʥʘ ʟʫʩʪʨʽ-

ʯʥʽʡ ʩʤʫʟʽ. 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ï 21,57 ʢʤ/ʛʦʜ ï ʽʩʪʦʪʥʦ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʚʽʜ ʘʥʘʣʦ-

ʛʽʯʥʠʭ ʟʥʘʯʝʥʴ ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʥʘ ʤʽʩʴʢʠʭ ʚʫʣʠʮʷʭ ʫ ʚʽʣʴʥʠʭ ʫʤʦʚʘʭ ʨʫʭʫ ï 

30,25 ʢʤ/ʛʦʜ [63], 58,9 ʢʤ/ʛʦʜ [64] ʽ 47,66 ʢʤ/ʛʦʜ [66]. ʎʝʡ ʬʘʢʪ ʧʽʜʪʚʝʨʜʞʫʻ ʽʩʪʦʪ-

ʥʠʡ ʚʧʣʠʚ ʰʠʨʠʥʠ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ (ʩʤʫʛʠ) ʥʘ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʽʚ. ʎʝʡ 

ʚʧʣʠʚ ʪʘʢʦʞ ʜʦʙʨʝ ʧʦʤʽʪʥʠʡ ʥʘ ʚʽʜʝʦʟʡʦʤʮʽ ï ʪʘʤ ʯʽʪʢʦ ʚʠʜʥʦ, ʷʢ ʧʽʩʣʷ ʨʦʟʛʦʥʫ ʚʽʜ 

ʧʝʨʝʭʨʝʩʪʷ ʘʚʪʦʤʦʙʽʣʽ ʟʥʠʞʫʶʪʴ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʜ ʟʚʫʞʝʥʥʷʤ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ. 
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ʉʫʧʝʨʝʯʣʠʚʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʧʝʨʝʜʥʽʭ ʜʦʩʣʽʜʞʝʥʴ ʚʧʣʠʚʫ ʰʠʨʠʥʠ ʧʨʦʾʟʥʦʾ ʯʘʩ-

ʪʠʥʠ ʥʘ ʐʈ, ʤʘʙʫʪʴ, ʧʦʷʩʥʶʶʪʴʩʷ ʟʘʥʘʜʪʦ ʚʫʟʴʢʠʤ ʜʽʘʧʘʟʦʥʦʤ ʟʤʽʥʠ ʧʘʨʘʤʝʪʨʘ, 

ʱʦ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʚʧʣʠʚʘʻ ʥʘ ʰʚʠʜʢʽʩʪʴ. ʐʠʨʠʥʘ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʚ ʥʠʭ ʟʤʽʥʁ-

ʚʘʣʘʩʷ ʚ ʤʝʞʘʭ ʤʽʞ ʾʾ ʤʽʥʽʤʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ, ʱʦ ʜʦʧʫʩʢʘʻ ʧʨʦʾʟʜ ʊɿ, ʽ çʢʦʤʬʦʨʪ-

ʥʠʤè. 

ʆʪʨʠʤʘʥʝ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʻ ʪʘʢʦʞ ʜʦʜʘʪʢʦʚʠʤ ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ 

ʘʜʝʢʚʘʪʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʊʇ, ʦʪʨʠʤʘʥʠʭ ʚ ʧʽʜʨʦʟʜʽʣʽ 3.2 ʚ ʤʦʜʝʣʽ 

ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ɯʊ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ ʤ. ʍʘʨʢʦʚʘ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘʙʝʟʧʝʯʠʣʠ ʜʦʩʪʘʪʥʶ ʢʽʣʴʢʽʩʪʴ ʜʘ-

ʥʠʭ ʜʣʷ ʩʪʘʪʠʩʪʠʯʥʦʾ ʦʮʽʥʢʠ ʛʽʧʦʪʝʟʠ, ʚʠʩʫʥʫʪʦʾ ʚ ʧʽʜʨʦʟʜʽʣʽ 2.3. ʇʝʨʝʚʽʨʢʘ ʚʽʜʧʦ-

ʚʽʜʥʦʩʪʽ ʦʪʨʠʤʘʥʦʛʦ ʨʷʜʫ ʟʥʘʯʝʥʴ ʰʚʠʜʢʦʩʪʽ ʪʝʦʨʝʪʠʯʥʦʤʫ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ ʙʫʣʘ 

ʧʨʦʚʝʜʝʥʘ ʚ ʧʨʦʛʨʘʤʽ STATISTICA 10 [106] ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʨʠʪʝʨʽʾʚ ʂʦʣʤʦʛʦʨʦʚʘ-

ʉʤʠʨʥʦʚʘ ʽ ɢ2 ʇʽʨʩʦʥʘ, ʨʠʩ. 3.7. 

 

 

ʈʠʩʫʥʦʢ 3.7 ï ʈʝʟʫʣʴʪʘʪ ʧʽʜʙʦʨʫ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ ʜʣʷ ʦʧʠʩʫ 

ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʽʚ ʫ çʚʫʟʴʢʦʤʫ ʤʽʩʮʽè 

 

ɿʥʘʯʝʥʥʷ ʦʙʦʭ ʢʨʠʪʝʨʽʾʚ ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʛʽʧʦʪʝʟʘ ʧʨʦ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʝʤʧʽ-

ʨʠʯʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʰʚʠʜʢʦʩʪʽ ʧʨʦʾʟʜʫ ʘʚʪʦʤʦʙʽʣʷʤʠ ʚʫʟʴʢʦʾ ʜʽʣʷʥʢʠ ʜʦʨʦʛʠ ʛʘʤʤʘ-
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ʨʦʟʧʦʜʽʣʫ ʥʝ ʩʧʨʦʩʪʦʚʫʻʪʴʩʷ, ʱʦ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʧʦʟʠʪʠʚʥʠʤ ʨʝʟʫʣʴʪʘʪʦʤ ʾʾ ʝʢʩʧʝ-

ʨʠʤʝʥʪʘʣʴʥʦʾ ʧʝʨʝʚʽʨʢʠ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʩʪʫʧʝʥʶ ʚʽʜʜʘʣʝʥʦʩʪʽ ʦʪʨʠʤʘʥʠʭ ʟʘʢʦʥʦ-

ʤʽʨʥʦʩʪʝʡ ʚʽʜ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʰʚʠʜʢʦʩʪʽ ʚʽʣʴʥʦʛʦ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʽʚ ʪʘʢʦʞ 

ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʦʮʽʥʢʘ ʤʦʞʣʠʚʦʩʪʽ ʦʧʠʩʫ ʦʪʨʠʤʘʥʠʭ ʟʥʘʯʝʥʴ ʰʚʠʜʢʦʩʪʽ ʥʦʨʤʘʣʴ-

ʥʠʤ ʟʘʢʦʥʦʤ. ʇʦʟʠʪʠʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʧʽʜʙʦʨʫ ʚʜʘʣʦʩʷ ʜʦʙʠʪʠʩʷ ʥʘ ʛʨʘʥʠʯʥʦ ʤʘʣʽʡ 

ʜʣʷ ʢʨʠʪʝʨʽʶ ʇʽʨʩʦʥʘ ʢʽʣʴʢʦʩʪʽ ʽʥʪʝʨʚʘʣʽʚ ʨʦʟʙʠʪʪʷ ʜʽʘʧʘʟʦʥʫ ʟʘʬʽʢʩʦʚʘʥʠʭ ʟʥʘʯʝʥʴ 

ʜʦʩʣʽʜʞʫʚʘʥʦʾ ɺɺ, ʨʠʩ. 3.8. 

 

 

 

ʈʠʩʫʥʦʢ 3.8 ï ʈʝʟʫʣʴʪʘʪ ʧʽʜʙʦʨʫ ʥʦʨʤʘʣʴʥʦʛʦ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ 

ʧʨʠ ʦʧʠʩʽ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʽʚ ʫ çʚʫʟʴʢʦʤʫ ʤʽʩʮʽè 

 

ʊʘʢʝ çʛʨʘʥʠʯʥʝè ʥʝʩʧʨʦʩʪʫʚʘʥʥʷ ʛʽʧʦʪʝʟʠ ʧʨʦ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʝʤʧʽʨʠʯʥʦʛʦ ʨʦʟ-

ʧʦʜʽʣʫ ʰʚʠʜʢʦʩʪʽ ʧʨʦʾʟʜʫ ʘʚʪʦʤʦʙʽʣʷʤʠ ʚʫʟʴʢʦʾ ʜʽʣʷʥʢʠ ʜʦʨʦʛʠ ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦ-

ʥʫ ʥʘʚʨʷʜ ʯʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʜʦʩʪʘʪʥʽʤ ʜʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦʾ ʛʽʧʦʪʝʟʠ. 

ʎʝʡ ʨʝʟʫʣʴʪʘʪ ʙʽʣʴʰʦʶ ʤʽʨʦʶ ʩʚʽʜʯʠʪʴ ʥʘ ʢʦʨʠʩʪʴ ʤʽʨʢʫʚʘʥʴ ʧʨʦ ʩʧʽʣʴʥʽʩʪʴ ʛʘʤʤʘ- 

ʽ ʥʦʨʤʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʽʚ, ʷʢʽ ʣʷʛʣʠ ʚ ʦʩʥʦʚʫ ʛʽʧʦʪʝʟʠ ʧʨʦ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣ ʰʚʠʜ-

ʢʽʩʪʴ ʘʚʪʦʤʦʙʽʣʽʚ ʚ ʫʩʢʣʘʜʥʝʥʠʭ ʫʤʦʚʘʭ ʚʫʟʴʢʦʾ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ɸɼ. 
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ɼʦ ʮʴʦʛʦ ʤʦʞʥʘ ʜʦʜʘʪʠ ʪʝ, ʱʦ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʨʦʚʝʜʝʥʦʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʘʚʪʦʤʦʙʽʣʽʚ ʚʧʘʣʘ ʜʦ 21,56 ʢʤ/ʛʦʜ ʽ ʮʝ ʟʥʘʯʝʥʥʷ ʤʝʥʰʝ, ʥʽʞ ʪʽ, 

ʥʘ ʷʢʠʭ ʙʫʣʘ ʧʦʙʫʜʦʚʘʥʘ ʤʦʜʝʣʴ (2.10), ʱʦ ʧʦʩʣʫʞʠʣʘ ʜʣʷ ʪʝʦʨʝʪʠʯʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʚ ʧʽʜʨʦʟʜʽʣʽ 2.3. ʉʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ ʧʨʠ ʮʴʦʤʫ ʟʘʣʠʰʠʣʦʩʷ ʚ ʤʝʞʘʭ, ʚʢʘʟʘʥʠʭ ʚ 

ʨʦʙʦʪʽ [38] ï 8,35 ʢʤ/ʛʦʜ. ʇʘʨʘʤʝʪʨ ʬʦʨʤʠ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ, ʨʽʚʥʠʡ 6,666, ʟʤʝʥʰʠ-

ʚʩʷ ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʽʣʴʥʠʤʠ ʫʤʦʚʘʤʠ ʨʫʭʫ ʟʘ ʨʘʭʫʥʦʢ ʟʥʠʞʝʥʥʷ ʐʈ ʽ ʜʝʱʦ ʥʘʙʣʠ-

ʟʠʚʩʷ ʜʦ ʦʜʠʥʠʮʽ. ʎʽ ʪʝʥʜʝʥʮʽʾ ʚʽʜʧʦʚʽʜʘʶʪʴ ʛʽʧʦʪʝʟʽ ʧʨʦ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣ ʐʈ, ʘʣʝ 

ʥʘʜʘʶʪʴ ʜʫʞʝ ʦʙʤʝʞʝʥʽ ʚʢʘʟʽʚʢʠ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʠʧʫ ʨʦʟʧʦʜʽʣʫ ʚ ʽʥʰʠʭ ʫʤʦ-

ʚʘʭ. 

ʊʫʪ ʪʨʝʙʘ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʟʥʘʯʝʥʥʷ ʧʦʨʽʚʥʶʚʘʥʠʭ ʤʦʤʝʥʪʽʚ ʚʠʧʘʜʢʦʚʦʾ ʐʈ ʻ 

ʨʝʟʫʣʴʪʘʪʦʤ ʧʦʚʝʜʽʥʢʠ ʨʽʟʥʠʭ ʚʦʜʽʾʚ ʫ ʨʽʟʥʠʭ ʫʤʦʚʘʭ, ʘ ʪʘʢʦʞ ʩʠʣʴʥʦ ʟʘʣʝʞʘʪʴ ʚʽʜ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʩʘʤʠʭ ʦʙʤʝʞʝʥʴ ʮʠʭ ʫʤʦʚ. ɺʽʜʧʦʚʽʜʥʦ, ʘʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʚʝʜʝʥʦ-

ʛʦ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʝ ʜʘʻ ʤʦʞʣʠʚʦʩʪʽ ʟʨʦʙʠʪʠ ʪʦʯʥʠʡ ʧʨʦʛʥʦʟ ʟʥʘʯʝʥʴ ʮʠʭ ʤʦʤʝʥʪʽʚ 

ʜʣʷ ʩʠʪʫʘʮʽʾ ʽʟ ʩʪʦʧ-ʣʽʥʽʻʶ ʤʽʩʴʢʦʛʦ ʧʝʨʝʭʨʝʩʪʷ. 

ʇʨʠ ʧʝʨʝʭʦʜʽ ʜʦ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦʾ ʦʮʽʥʢʠ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʽʚ ʧʝʨʝʜ 

ʩʪʦʧ-ʣʽʥʽʻʶ ʤʽʩʴʢʦʛʦ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʧʝʨʝʭʨʝʩʪʷ ʪʘʢʦʞ ʚʠʥʠʢʘʻ ʧʠʪʘʥʥʷ ʚʠʙʦʨʫ ʧʝ-

ʨʝʭʨʝʩʪʷ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʴ. ʂʣʶʯʦʚʠʤ ʤʦʤʝʥʪʦʤ, ʱʦ ʚʠʟʥʘʯʠʚ ʮʝʡ ʚʠ-

ʙʽʨ, ʩʪʘʣʘ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚ ʟʘʜʘʥʠʭ ʚ ʧʽʜʨʦʟʜʽʣʽ 2.3 

ʫʤʦʚʘʭ ï ʟʘ 1,5 ʤʝʪʨʘ ʧʝʨʝʜ ʩʪʦʧ-ʣʽʥʽʻʶ ʧ̔ ʜ ʧʨʷʤʠʤ ʢʫʪʦʤ ʜʦ ʥʘʧʨʷʤʫ ʨʫʭʫ ʧʨʦʾʞ-

ʜʞʘʶʯʠʭ ʘʚʪʦʤʦʙʽʣʽʚ. 

ʊʘʢʘ ʤʦʞʣʠʚʽʩʪʴ ʙʫʣʘ ʟʥʘʡʜʝʥʘ ʥʘ ʧʝʨʝʭʨʝʩʪʽ ʚʫʣʠʮ ̔ʗʨʦʩʣʘʚʘ ʄʫʜʨʦʛʦ ʟ ʚʫ-

ʣʠʮʝʶ ɸʣʯʝʚʩʢɹʠʭ ʧʨʠ ʧʽʜôʾ ʟʜʽ ʟ ʙʦʢʫ ʚʫʣʠʮʽ ʏʝʨʥʠʰʝʚʩʴʢʦʾ ʚ ʤ. ʍʘʨʢʽʚ, ʨʠʩ. 3.9. 

ʊʨʠʚʘʣʽʩʪʴ ʮʠʢʣʫ ʩʚʽʪʣʦʬʦʨʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʥʘ ʧʝʨʝʭʨʝʩʪʽ ʩʢʣʘʜʘʻ 60 ʩ, ʟ 

ʷʢʠʭ ʬʘʟʘ, ʷʢʘ ʜʦʟʚʦʣʷʻ ʨʫʭ ʜʣʷ ʦʙʨʘʥʦʛʦ ʥʘʧʨʷʤʫ ʨʫʭʫ (ʥʘ ʨʠʩ. 3.9 ï ʩʧʨʘʚʘ ʥʘʣʽʚʦ) 

ʩʢʣʘʜʘʻ 20 ʩ. ʆʙʩʪʝʞʝʥʥʷ ʧʨʦʚʦʜʠʣʦʩʷ ʪʨʠ ʛʦʜʠʥʠ, ʟ 8:15 ʜʦ 11:15 ʨʘʥʢʫ, ʽ ʦʭʦʧʠʣʦ 

ʙʽʣʴʰʝ ʯʦʪʠʨʴʦʭ ʩʦʪʝʥʴ ʘʚʪʦʤʦʙʽʣʽʚ. 

ʆʙʨʦʙʢʘ ʚʽʜʝʦʩʧʦʩʪʝʨʝʞʝʥʥʷ ʚʢʣʶʯʘʣʘ ʬʽʢʩʘʮʽʶ ʯʘʩʫ ʧʝʨʝʪʠʥʫ ʦʙʨʘʥʦʛʦ ʧʝ-

ʨʝʪʠʥʫ ʩʧʦʯʘʪʢʫ ʧʝʨʝʜʥʴʦʶ, ʘ ʧʦʪʽʤ ʟʘʜʥʴʦʶ ʪʦʯʢʘʤʠ ʘʚʪʦʤʦʙʽʣʷ, ʽ ʟʘʤʨ̔ ʜʦʚʞʠʥʠ 

ʘʚʪʦʤʦʙʽʣʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʙʝʟʢʦʰʪʦʚʥʦʾ ʝʢʨʘʥʥʦʾ ʣʽʥʽʡʢʠ çmySizeè [107]. ɿʘʛʘʣʴʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʦʙʨʦʙʢʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣ. 3.5. 
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ʈʠʩʫʥʦʢ 3.9 ï ɼʽʣʷʥʢʘ ʚʫʣʠʮʽ ʗʨʦʩʣʘʚʘ ʄʫʜʨʦʛʦ, ʦʙʨʘʥʘ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʝʢʩʧʝʨʠʤʝʥʪʫ, ʟ ʚʢʘʟʽʚʢʦʶ ʧʝʨʝʪʠʥʫ ʜʦʨʦʛʠ ʜʣʷ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʐʈ 

 

ʊʘʙʣʠʮʷ 3.5 ï ʉʪʘʪʠʩʪʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʥʘʯʝʥʴ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ 

ʘʚʪʦʤʦʙʽʣʽʚ ʧʝʨʝʜ ʩʪʦʧ-ʣʽʥʽʻʶ ʧʝʨʝʭʨʝʩʪʷ ʚʫʣ. ʗ. ʄʫʜʨʦʛʦ ʽ ʚʫʣ. ɸʣʯʝʚʩʢɹʠʭ 

ʇʘʨʘʤʝʪʨ ɿʥʘʯʝʥʥʷ 

ʂʽʣʴʢʽʩʪʴ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʦʜ. 403 

ʄʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ, ʤ/ʩ 0,07 

ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ, ʤ/ʩ 19,12 

ʉʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ, ʤ/ʩ 5,30 

ʉʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ, ʤ/ʩ 4,94 

ʇʘʨʘʤʝʪʨ ʤʘʩʰʪʘʙʫ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ 4,602 

ʇʘʨʘʤʝʪʨ ʬʦʨʤʠ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ 1,152 

 

ɿ ʪʘʙʣʠʮʽ ʚʠʭʦʜʠʪʴ, ʱʦ ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʧʨʦʾʟʜʫ ʜʽʣʷʥʢʠ ʟʘʚʜʦʚʞʢʠ ʚ ʛʘʙʘ-

ʨʠʪ ʘʚʪʦʤʦʙʽʣʷ ʯʝʨʝʟ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʪʠʥ ʚʫʣ. ʗʨʦʩʣʘʚʘ ʄʫʜʨʦʛʦ ʧʝʨʝʜ ʩʪʦʧ-

ʣʽʥʽʻʶ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʧʝʨʝʭʨʝʩʪʷ ʟ ʚʫʣ. ɸʣʯʝʚʩʢɹʠʭ ʜʝʱʦ ʟʥʠʟʠʣʘʩʷ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟʽ 

ʰʚʠʜʢʽʩʪʶ ʧʨʦʾʟʜʫ çʚʫʟʴʢʦʛʦ ʤʽʩʮʷè. ʉʠʣʴʥʦ, ʙʽʣʴʰ ʥʽʞ ʚ ʜʚʘ ʨʘʟʠ, ʟʨʦʩʣʦ ʩʪʘʥʜʘʨ-
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ʪʥʝ ʚʽʜʭʠʣʝʥʥʷ ʐʈ, ʱʦ ʮʽʣʢʦʤ ʤʦʞʥʘ ʧʦʷʩʥʠʪʠ ʧʦʤʽʪʥʠʤ ʨʦʟʰʠʨʝʥʥʷʤ ʜʽʘʧʘʟʦʥʫ 

ʾʾ ʢʦʣʠʚʘʥʴ. ʋ ʪʦʡ ʞʝ ʯʘʩ, ʦʪʨʠʤʘʥʝ ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʐʈ ʚ ʮʝʥʪʨʘʣʴʥʽʡ ʯʘʩʪʠʥʽ 

ʤ. ʍʘʨʢʦʚʘ ï 19,08 ʢʤ/ʛʦʜ ï ʱʝ ʨʘʟ ʧʽʜʪʚʝʨʜʞʫʻ ʘʜʝʢʚʘʪʥʽʩʪʴ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʦʜʝʣʽ, 

ʚʠʢʦʨʠʩʪʘʥʦʾ ʜʣʷ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʧʽʜʨʦʟʜʽʣʽ 3.2, ʽ ʦʪʨʠʤʫʚʘʥʠʭ ʟʘ 

ʾʾ ʜʦʧʦʤʦʛʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʊʇ, ʚ ʪ.ʯ. ʾʭ ʰʚʠʜʢʦʩʪʽ. 

ɿʘʬʽʢʩʦʚʘʥʽ ʚ ʭʦʜʽ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʩʝʨʡʦʟʥʽ ʟʤʽʥʠ ʦʩʥʦʚʥʠʭ ʤʦ-

ʤʝʥʪʽʚ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʐʈ ʚʢʘʟʫʶʪʴ ʥʘ ʟʥʘʯʥʫ ʟʤʽʥʫ ʧʘʨʘʤʝʪʨʽʚ ʛʘʤʤʘ-

ʨʦʟʧʦʜʽʣʫ ï ʩʠʣʴʥʦ ʚʠʨʽʩ ʧʘʨʘʤʝʪʨ ʤʘʩʰʪʘʙʫ, ʘ ʧʘʨʘʤʝʪʨ ʬʦʨʤʠ ʩʠʣʴʥʦ ʟʥʠʟʠʚʩʷ ʽ 

ʥʘʙʣʠʟʠʚʩʷ ʚʧʨʠʪʫʣ ʜʦ 1. 

ʇʝʨʝʚʽʨʢʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʦʪʨʠʤʘʥʦʛʦ ʨʷʜʫ ʟʥʘʯʝʥʴ ʰʚʠʜʢʦʩʪʽ ʪʝʦʨʝʪʠʯʥʦʤʫ 

ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ ʙʫʣʘ ʧʨʦʚʝʜʝʥʘ ʚ ʧʨʦʛʨʘʤʽ STATISTICA 10 [106] ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʨʠʪʝʨʽʶ ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ, ʨʠʩ. 3.10. 

 

 

 

ʈʠʩʫʥʦʢ 3.10 ï ʈʝʟʫʣʴʪʘʪ ʧʽʜʙʦʨʫ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ ʧʨʠ ʦʧʠʩʽ ʰʚʠʜʢʦʩʪʽ 

ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʽʚ ʧʝʨʝʜ ʩʪʦʧ-ʣʽʥʽʻʶ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʧʝʨʝʭʨʝʩʪʷ 

 

ʇʦʟʠʪʠʚʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʽʜʙʦʨʫ ʜʣʷ ʨʽʚʥʷ ʟʥʘʯʫʱʦʩʪʽ ʢʨʠʪʝʨʽʶ ʂʦʣʤʦʛʦʨʦ-

ʚʘ-ʉʤʠʨʥʦʚʘ 5 % ʚʜʘʣʦʩʷ ʜʦʙʠʪʠʩʷ ʪʽʣʴʢʠ ʧʨʠ ʨʦʟʙʠʪʪʽ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʨʷʜʫ ʥʘ 3 ʽʥ-

ʪʝʨʚʘʣʠ. ʂʨʠʪʝʨʽʡ ʇʽʨʩʦʥʘ ʜʣʷ ʪʘʢʠʭ ʫʤʦʚ ʚʠʷʚʠʚʩʷ ʥʝʽʥʬʦʨʤʘʪʠʚʥʠʤ. ɻʽʧʦʪʝʟʘ ʧʨʦ 
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ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʢʦʣʠʚʘʥʴ ʐʈ ʧʝʨʝʜ ʩʪʦʧ-ʣʽʥʽʻʶ ʈʇ ʥʘ ʧʨʠʢʣʘʜʽ ʧʝʨʝʭʨʝʩʪʷ ʚʫʣʠʮʴ 

ʗʨʦʩʣʘʚʘ ʄʫʜʨʦʛʦ ʽ ɸʣʯʝʚʩʢɹʠʭ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ ʪʘʢʦʞ ʥʝ ʚʽʜʭʠʣʷʻʪʴʩʷ ʘʞ ʜʦ ʨʽʚ-

ʥʷ ʟʥʘʯʫʱʦʩʪʽ ʢʨʠʪʝʨʽʶ ʂʦʣʤʦʛʦʨʦʚʘ-ʉʤʠʨʥʦʚʘ 15 %. 

ʊʘʢʠʡ ʨʝʟʫʣʴʪʘʪ ʧʝʨʝʚʽʨʢʠ ʛʽʧʦʪʝʟʠ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʦʧʠʩʫ ʢʦʣʠʚʘʥʴ ʐʈ ʛʘ-

ʤʤʘ-ʨʦʟʧʦʜʽʣʦʤ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʝ ʥʘʡʚʠʱʦʾ ʡʤʦʚʽʨʥʦʩʪʽ ʢʨʠʪʝʨʽʶ ʂʦʣʤʦʛʦʨʦʚʘ-

ʉʤʠʨʥʦʚʘ (ʤʝʥʰʦʾ ʟʘ 20 %) ʤʦʞʥʘ ʧʨʠʡʥʷʪʠ ʷʢ ʧʦʧʝʨʝʜʥʴʦ ʧʦʟʠʪʠʚʥʠʡ. ʋ ʧʦʜʽʙ-

ʥʠʭ ʫʤʦʚʘʭ ʦʜʥʦʨʘʟʦʚʝ ʥʝʚʽʜʭʠʣʝʥʥʷ ʟʛʘʜʘʥʦʾ ʛʽʧʦʪʝʟʠ ʥʝ ʩʣʽʜ ʨʦʟʛʣʷʜʘʪʠ ʷʢ ʾʾ ʦʜ-

ʥʦʟʥʘʯʥʝ ʧʽʜʪʚʝʨʜʞʝʥʥʷ. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʚʝʜʝʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʩʧʦ-

ʩʪʝʨʝʞʝʥʴ ʟʘ ʰʚʠʜʢʽʩʪʶ ʘʚʪʦʤʦʙʽʣʽʚ ʧʝʨʝʜ ʩʪʦʧ-ʣʽʥʽʻʶ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʧʝʨʝʭʨʝʩʪʷ. 

ʇʨʠ ʮʴʦʤʫ ʫʟʘʛʘʣʴʥʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʞʥʘ ʜʦʩʷʛʪʠ ʥʝ ʣʠʰʝ ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʛʣʷʜʫ 

ʽʥʰʠʭ ʮʠʢʣʽʚ ʩʚʽʪʣʦʬʦʨʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ, ʘʣʝ ʽ ʟʘ ʨʘʭʫʥʦʢ ʧʦʰʫʢʫ ʽ ʜʦʩʣʽʜʞʝʥʥʷ 

ʽʥʰʠʭ ʧʝʨʝʰʢʦʜ ʚʽʣʴʥʦʤʫ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʽʚ. 

ɹʣʠʟʴʢʽʩʪʴ ʧʘʨʘʤʝʪʨʘ ʬʦʨʤʠ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ ʜʦ ʦʜʠʥʠʮʽ ʪʘʢʦʞ ʩʪʚʦʨʶʻ ʤʦ-

ʞʣʠʚʦʩʪʽ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʛʽʧʦʪʝʟʠ ʧʨʦ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʦʪʨʠʤʘʥʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʨʷʜʫ 

ʐʈ ʧʦʢʘʟʥʠʢʦʚʦʤʫ ʟʘʢʦʥʫ, ʨʠʩ. 3.11. 

ʋ ʚʠʧʘʜʢʫ ʧʦʢʘʟʥʠʢʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʟʥʘʯʫʱʽʩʪʴ ʢʨʠʪʝʨʽʶ ʂʦʣʤʦʛʦʨʦʚʘ-

ʉʤʠʨʥʦʚʘ ʧʨʠ ʪʦʤʫ ʞ ʨʦʟʙʠʪʪʽ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʨʷʜʫ ʥʘ 3 ʽʥʪʝʨʚʘʣʠ ʟʥʠʟʠʣʘʩʷ ʜʦ ʨʽʚ-

ʥʷ ʤʝʥʰʝ 15 %. 

ɿ ʪʦʯʢʠ ʟʦʨʫ ʛʽʧʦʪʝʟʠ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʦʧʠʩʫ ʝʤʧʽʨʠʯʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʰʚʠʜʢʦʩ-

ʪʽ ʧʨʦʾʟʜʫ ʘʚʪʦʤʦʙʽʣʷʤʠ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ ʜʦʨʦʛʠ ʧʝʨʝʜ ʩʪʦʧ-ʣʽʥʽʻʶ ʨʝʛʫʣʴʦ-

ʚʘʥʦʛʦ ʧʝʨʝʭʨʝʩʪʷ ʧʦʢʘʟʥʠʢʦʚʠʤ ʨʦʟʧʦʜʽʣʦʤ ʪʘʢʠʡ ʨʝʟʫʣʴʪʘʪ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʪʽʣʴʢʠ 

ʦʜʥʦʨʘʟʦʚʠʤ ʥʝʩʧʨʦʩʪʫʚʘʥʥʷʤ ʛʽʧʦʪʝʟʠ, ʘʣʝ ʥʝ ʾʾ ʦʩʪʘʪʦʯʥʠʤ ʧʽʜʪʚʝʨʜʞʝʥʥʷʤ. ʋ 

ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʜʦʮʽʣʴʥʦ ʧʨʦʜʦʚʞʠʪʠ ʜʦʩʣʽʜʞʝʥʥʷ ʨʦʟʧʦʜʽʣʫ ʐʈ ʚ ʱʝ ʙʽʣʴʰ 

ʫʩʢʣʘʜʥʝʥʠʭ ʟ ʪʦʯʢʠ ʟʦʨʫ ʰʚʠʜʢʦʩʪʽ ʫʤʦʚʘʭ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʐʈ ʦʢʨʝ-

ʤʦʤʫ ʚʠʧʘʜʢʫ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ ï ʧʦʢʘʟʥʠʢʦʚʦʤʫ. 

ʊʘʢʽ ʜʦʩʣʽʜʞʝʥʥʷ ʙʫʜʫʪʴ ʧʨʦʜʦʚʞʝʥʥʷʤ ʧʝʨʝʚʽʨʢʠ ʟʘʛʘʣʴʥʦʾ ʛʽʧʦʪʝʟʠ ʧʨʦ ʤʦ-

ʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ ʜʣʷ ʦʧʠʩʫ ʐʈ ʊɿ ʚ ʨʽʟʥʠʭ ʜʦʨʦʞʥʽʭ ʩʠʪʫ-

ʘʮʽʷʭ ʽ ʧʨʦ ʟʚôʷʟʦʢ ʤʽʞ ʫʤʦʚʘʤʠ ʨʫʭʫ ʽ ʧʘʨʘʤʝʪʨʦʤ ʬʦʨʤʠ ʮʴʦʛʦ ʨʦʟʧʦʜʽʣʫ. 
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ʈʠʩʫʥʦʢ 3.11 ï ʈʝʟʫʣʴʪʘʪ ʧʽʜʙʦʨʫ ʧʦʢʘʟʥʠʢʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʧʨʠ ʦʧʠʩʽ 

ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʽʚ ʧʝʨʝʜ ʩʪʦʧ-ʣʽʥʽʻʶ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʧʝʨʝʭʨʝʩʪʷ 

 

ʉʠʪʫʘʮʽʷ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʫʤʦʚʘʤ ʨʫʭʫ, ʩʢʣʘʜʥʽʰʠʤ ʘʥʽʞ ʨʦʟʛʣʷʥʫʪʽ ʚʠʱʝ, ʪʘ-

ʢʦʞ ʤʦʞʝ ʚʠʥʠʢʥʫʪʠ ʧʝʨʝʜ ʩʪʦʧ-ʣʽʥʽʻʶ ʤʽʩʴʢʦʛʦ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʧʝʨʝʭʨʝʩʪʷ. ʋʩʢʣʘ-

ʜʥʝʥʥʷ ʫʤʦʚ ʨʫʭʫ ʪʫʪ ʤʦʞʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ ʧʨʠ ʨʦʟʛʣʷʜʽ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʧʝʨʝʭʨʝʩ-

ʪʷ, ʚ ʷʢʦʤʫ ʷʢ ʯʘʩʪʢʘ ʟʝʣʝʥʦʛʦ ʩʠʛʥʘʣʫ ʚ ʪʨʠʚʘʣʦʩʪʽ ʮʠʢʣʫ, ʪʘʢ ʽ ʡʦʛʦ ʘʙʩʦʣʶʪʥʘ 

ʪʨʠʚʘʣʽʩʪʴ ʙʫʜʫʪʴ ʤʝʥʰʠʤʠ, ʥʽʞ ʘʥʘʣʦʛʽʯʥʽ ʚʞʝ ʨʦʟʛʣʷʥʫʪʽ ʧʦʢʘʟʥʠʢʠ ʪʨʠʚʘʣʦʩʪʽ 

ʮʠʢʣʫ ʩʚʽʪʣʦʬʦʨʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʽ ʡʦʛʦ ʝʣʝʤʝʥʪʽʚ. ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʐʈ ʚ ʪʘʢʠʭ 

ʫʤʦʚʘʭ ʜʘʜʫʪʴ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʰʠʨʠʪʠ ʤʝʞʽ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʨʷʜʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʟʥʘʯʝʥʴ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʰʫʢʘʥʦʛʦ ʟʚô̫ ʟʢʫ ʤʽʞ 

ʫʤʦʚʘʤʠ ʨʫʭʫ ʽ ʧʘʨʘʤʝʪʨʦʤ ʬʦʨʤʠ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ. ʆʮʽʥʦʯʥʦʶ ʭʘʨʘʢʪʝʨʠʩʪʠʢʦʶ 

ʐʈ ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʪʘʢʦʞ ʙʫʜʝ ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʧʨʦʾʟʜʫ ʢʦʨʧʫʩʦʤ ʘʚʪʦʤʦʙʽʣʷ 

ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ ʜʦʨʦʛʠ ʧʝʨʝʜ ʩʪʦʧ-ʣʽʥʽʻʶ ʧʝʨʝʭʨʝʩʪʷ, ʤʝʪʦʜʠʢʘ ʟʘʤʽʨʫ ʷʢʦʾ 

ʦʧʠʩʘʥʘ ʚ ʧʽʜʨʦʟʜʽʣʽ 2.3. 

ʋʩʢʣʘʜʥʝʥʥʷ ʫʤʦʚ ʧʨʦʾʟʜʫ ʘʚʪʦʤʦʙʽʣʷʤʠ ʩʚʽʪʣʦʬʦʨʥʦʛʦ ʦʙô̒ ʢʪʫ ʚ ʤʽʩʪʽ ʤʦʞ-

ʥʘ ʩʧʦʩʪʝʨʽʛʘʪʠ, ʷʢʱʦ ʦʙʨʘʪʠ ʜʣʷ ʦʙʩʪʝʞʝʥʥʷ ʜʨʫʛʦʨʷʜʥʠʡ ʥʘʧʨʷʤ ʥʘ ʤʽʩʴʢʦʤʫ ʨʝ-

ʛʫʣʴʦʚʘʥʦʤʫ ʧʝʨʝʭʨʝʩʪʽ ʟ ʪʨʠʚʘʣʠʤ ʮʠʢʣʦʤ ʩʚʽʪʣʦʬʦʨʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ. ʎʠʤ ʫʤʦ-
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ʚʘʤ ʚ ʤ. ʍʘʨʢʽʚ ʚʽʜʧʦʚʽʜʘʻ ʧʨʠʤʠʢʘʥʥʷ ʧʨʦʩʧʝʢʪʫ ʇʝʨʝʤʦʛʠ ʜʦ ʚʫʣʠʮʽ ʂʣʦʯʢʚ̔ʩɹ-

ʢʦʾ, ʥʘ ʷʢʦʤʫ ʜʚʽ ʩʤʫʛʠ ʨʫʭʫ ʧʨʠʟʥʘʯʝʥ ̔ʜʣʷ ʧʦʚʦʨʦʪʫ ʣʽʚʦʨʫʯ ʽ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʷʢʦ-

ʛʦ ʚ ʮʠʢʣʽ ʚʠʜʽʣʝʥʠʡ ʦʩʥʦʚʥʠʡ ʪʘʢʪ, ʨʠʩ. 3.12. 

 

 

 

ʈʠʩʫʥʦʢ 3.12 ï ɼʽʣʷʥʢʘ ʧʨʦʩʧʝʢʪʫ ʇʝʨʝʤʦʛʠ, ʦʙʨʘʥʘ 

ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʐʈ ʘʚʪʦʤʦʙʽʣʽʚ 

 

ʎʝ ʧʨʠʤʠʢʘʥʥʷ ʤʘʻ ʚʝʣʠʢʫ ʧʣʦʱʫ ʽ ʭʦʨʦʰʝ ʜʦʨʦʞʥʻ ʧʦʢʨʠʪʪʷ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ 

ʜʦʩʠʪʴ ʚʽʣʴʥʽ ʫʤʦʚʠ ʨʫʭʫ ʥʘ ʩʘʤʦʤʫ ʦʙô̒ ʢʪʽ, ʪʦʙʪʦ ʥʝ ʦʙʤʝʞʫʻ ʐʈ ʘʚʪʦʤʦʙʽʣʽʚ ʧʨʠ 

ʩʪʘʨʪʽ ʚʽʜ ʩʪʦʧ-ʣʽʥʽʾ ʽ ʧʦʜʘʣʴʰʦʤʫ ʨʦʟʛʦʥʽ. ʊʦʤʫ ʫʤʦʚʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʐʈ ʘʚʪʦ-

ʤʦʙʽʣʽʚ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʩʪʦʧ-ʣʽʥʽʻʶ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʩʭʦʞʠʤʠ ʟ ʫʤʦʚʘʤʠ ʨʫʭʫ 

ʘʚʪʦʤʦʙʽʣʽʚ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʽ. 

ɺ ʪʦʡ ʞʝ ʯʘʩ ʫʤʦʚʠ ʩʚʽʪʣʦʬʦʨʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʥʘ ʦʙʨʘʥʦʤʫ ʥʘʧʨʷʤʽ ʦʙʩʪʝ-

ʞʝʥʥʷ ʧʦʤʽʪʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʘʥʘʣʦʛʽʯʥʠʭ ʫʤʦʚ ʚ ʧʦʧʝʨʝʜʥʴʦʤʫ ʝʢʩʧʝʨʠʤʝʥʪʽ 

(ʥʘ ʧʝʨʝʭʨʝʩʪʽ ʚʫʣ. ʗʨʦʩʣʘʚʘ ʄʫʜʨʦʛʦ ʽ ʚʫʣ. ɸʣʯʝʚʩʢɹʠʭ), ʪʘʙʣ. 3.6. 
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ʊʘʙʣʠʮʷ 3.6 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʮʠʢʣʽʚ ʩʚʽʪʣʦʬʦʨʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ 

ʅʘʟʚʘ ʧʝʨʝʭʨʝʩʪʷ 

ʊʨʠʚʘʣʽʩʪʴ, ʩ ɼʦʣʷ ʬʘʟʠ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʨʫʭ, 

ʚ ʮʠʢʣʽ, % 
ʮʠʢʣʫ 

ʬʘʟʠ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʨʫʭ 

ʚʫʣ. ʗ. ʄʫʜʨʦʛʦ ï ʚʫʣ. ɸʣʯʝʚʩʢɹʠʭ 60 20 33,3 

ʧʨ. ʇʝʨʝʤʦʛʠ ï ʚʫʣ. ʂʣʦʯʢʚ̔ʩɹʢʘ 90 16 17,8 

 

ʗʢ ʚʠʜʥʦ ʟ ʪʘʙʣʠʮʽ, ʪʨʠʚʘʣʽʩʪʴ ʬʘʟʠ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʫʭ ʥʘ ʦʙʨʘʥʦʤʫ ʥʘ ʥʦʚʦʤʫ 

ʧʝʨʝʭʨʝʩʪʽ ʥʘʧʨʷʤʢʫ, ʥʝ ʻ ʛʨʘʥʠʯʥʦ ʤʘʣʦʶ ʽ ʨʽʚʥʘ 16 ʩ. ʎʝ ʥʘ 20 % ʤʝʥʰʝ, ʥʽʞ ʥʘ 

ʨʘʥʽʰʝ ʦʙʩʪʝʞʝʥʦʤʫ ʧʝʨʝʭʨʝʩʪʽ, ʧʨʦʪʝ ʜʦʣʷ ʮʽʻʾ ʬʘʟʠ ʚ ʮʠʢʣʽ ʜʣʷ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ 

ʥʘʧʨʷʤʢʫ ʩʢʦʨʦʪʠʣʘʩʷ ʽʩʪʦʪʥʦ ï ʧʨʘʢʪʠʯʥʦ ʫʜʚʽʯʽ ï ʽ ʮʝ ʩʪʚʦʨʶʻ ʜʦʩʪʘʪʥʽ ʧʽʜʩʪʘʚʠ 

ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʙʩʪʝʞʝʥʥʷ ʥʘ ʧʝʨʝʭʨʝʩʪʽ ʧʨ. ʇʝʨʝʤʦʛʠ ʽ ʚʫʣ. ʂʣʦʯʢʚ̔ʩɹʢʦʾ, ʦʩʢʽʣʴ-

ʢʠ ʚʦʥʦ ʨʦʟʰʠʨʠʪʴ ʨʷʜ ʰʚʠʜʢʦʩʪʝʡ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʤʽʩʴʢʽ ʫʤʦʚʠ ʧʨʦʾʟʜʫ. 

ʅʘ ʮʴʦʤʫ ʈʇ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʚʧʨʦʜʦʚʞ ʦʜʥʽʻʾ ʛʦʜʠʥʠ ʨʦʙʦʯʦʛʦ 

ʜʥ̫ ï ʧô̫ ʪʥʠʮʽ, 10 ʩʽʯʥʷ 2020 ʨʦʢʫ ï ʟʘ ʜʦʧʦʤʦʛʦʶ ʚʽʜʝʦʬʽʢʩʘʮʽʾ ʧʨʦʮʝʩʫ ʧʨʦʾʟʜʫ 

ʘʚʪʦʤʦʙʽʣʷʤʠ ʧʦʧʝʨʝʯʥʦʛʦ ʧʝʨʝʪʠʥʫ ʧʨ. ʇʝʨʝʤʦʛʠ ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʧʝʨʝʜ ʩʪʦʧ-

ʣʽʥʽʻʶ ʧʝʨʝʭʨʝʩʪʷ ʧʦ ʜʚʦʭ ʩʤʫʛʘʭ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʦʙʨʦʙʢʠ ʚʽʜʝʦʤʘʪʝʨʽʘʣʽʚ ʦʪʨʠʤʘʥʦ 

260 ʟʥʘʯʝʥʴ ʯʘʩʫ ʧʨʦʾʟʜʫ ʘʚʪʦʤʦʙʽʣʷʤʠ ʚʣʘʩʥʦʛʦ ʛʘʙʘʨʠʪʫ (ʜʦʚʞʠʥʠ) ʯʝʨʝʟ ʧʦʧʝʨʝ-

ʯʥʠʡ ʧʝʨʝʪʠʥ ʜʦʨʦʛʠ ʽ, ʚʣʘʩʥʝ, ʟʥʘʯʝʥʴ ʮʴʦʛʦ ʛʘʙʘʨʠʪʫ, ʜʣʷ ʦʧʠʩʫ ʷʢʠʭ ʙʫʚ ʟʜʽʡʩʥʝ-

ʥʠʡ ʧʦʰʫʢ ʥʘʡʙʽʣʴʰ ʚʽʜʧʦʚʽʜʥʦʛʦ ʟʘʢʦʥʫ ʨʦʟʧʦʜʽʣʫ, ʨʠʩ. 3.13. 

ɺʽʜʧʦʚʽʜʥʽʩʪʴ ʨʦʟʧʦʜʽʣʫ ʜʦʚʞʠʥʠ ʦʭʦʧʣʝʥʠʭ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤ ʘʚʪʦʤʦʙʽʣʽʚ 

ʥʦʨʤʘʣʴʥʦʤʫ ʟʘʢʦʥʫ ʙʫʣʘ ʧʽʜʪʚʝʨʜʞʝʥʘ ʟʥʘʯʝʥʥʷʤ ʢʨʠʪʝʨʽʶ ʂʦʣʤʦʛʦʨʦʚʘ-

ʉʤʠʨʥʦʚʘ, ʷʢʝ ʚʠʷʚʠʣʦʩʷ ʟʥʘʯʥʦ ʤʝʥʰʠʤ ʟʘ ʪʘʙʣʠʯʥʝ, ʨʽʚʥʝ 0,381 ʥʘ ʨʽʚʥʽ ʟʥʘʯʫ-

ʱʦʩʪʽ 20 % [108]. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʨʘʚʦʤʽʨʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʪʨʠʤʘʥʦʛʦ ʥʘʙʦʨʫ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʤʘʩʠʚʫ ʐʈ ʧʝʨʝʜ ʩʪʦʧ-ʣʽʥʽʻʶ ʤʽʩʴʢʦʛʦ ʨʝʛʫʣʴʦʚʘʥʦ-

ʛʦ ʧʝʨʝʭʨʝʩʪʷ ʚ ʥʦʚʠʭ, ʙʽʣʴʰ ʫʩʢʣʘʜʥʝʥʠʭ ʫʤʦʚʘʭ, ʪʘʙʣ. 3.7. 

ʅʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 3.7 ʟʥʘʯʝʥʥʷ ʚʽʜʧʦʚʽʜʘʶʪʴ ʛʽʧʦʪʝʟʽ ʧʨʦ ʪʝ, ʱʦ ʧʨʠ ʟʥʠʞʝʥʥʽ 

ʩʝʨʝʜʥʴʦʾ ʐʈ ʊɿ ʚʽʜʙʫʚʘʻʪʴʩʷ ʚʽʜʥʦʩʥʠʡ ʨʽʩʪ ʾʾ ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ, ʱʦ ʟʨʝʰ-

ʪʦʶ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʬʦʨʤʠ. ʋ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʧʝʨʝʜʥʽʤ ʩʧʦʩʪʝ-

ʨʝʞʝʥʥʷʤ ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʟʤʝʥʰʠʣʘʩʷ ʟ 5,30 ʤ/ʩ ʜʦ 2,42 ʤ/ʩ, ʪʦʙʪʦ ʚ 2,2 ʨʘʟʠ, ʘ 
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ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ ʟ 4,94 ʤ/ʩ ʜʦ 3,00 ʤ/ʩ, ʪʦʙʪʦ ʚ 1,45 ʨʘʟʠ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʩʧʽʚ-

ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʩʝʨʝʜʥʽʤ ʟʥʘʯʝʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʽ ʾʾ ʩʪʘʥʜʘʨʪʥʠʤ ʚʽʜʭʠʣʝʥʥʷʤ ʚʠ-

ʷʚʠʣʦʩʷ ʪʘʢʠʤ, ʱʦ ʟʨʝʰʪʦʶ ʧʨʠʚʝʣʦ ʜʦ ʧʘʨʘʤʝʪʨʘ ʬʦʨʤʠ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ, ʤʝʥʰʦ-

ʛʦ ʟʘ 1. ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʫ ʤʦʤʝʥʪʽʚ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʙʦʨʫ ʪʝʦʨʝʪʠʯʥʦʛʦ ʛʘʤʤʘ-

ʨʦʟʧʦʜʽʣʫ ʚʠʷʚʠʣʠʩʷ ʥʝʟʘʜʦʚʽʣʴʥʠʤʠ, ʨʠʩ. 3.14, ʧʨʦʪʝ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʝʪʦʜʫ ʤʘ-

ʢʩʠʤʘʣʴʥʦʾ ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʙʦʨʫ ʧʝʨʝʢʦʥʣʠʚʦ ʩʚʽʜʯʘʪʴ ʧʨʦ ʤʦʞʣʠ-

ʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ ʜʣʷ ʦʧʠʩʫ ʐʈ ʘʚʪʦʤʦʙʽʣʽʚ, ʨʠʩ. 3.15. 

 

 
 

ʈʠʩʫʥʦʢ 3.13 ï ʈʦʟʧʦʜʽʣ ʜʦʚʞʠʥʠ ʢʦʨʧʫʩʫ ʦʭʦʧʣʝʥʠʭ 

ʩʧʦʩʪʝʨʝʞʝʥʥʷʤ ʘʚʪʦʤʦʙʽʣʽʚ 

 

ʊʘʙʣʠʮʷ 3.7 ï ʉʪʘʪʠʩʪʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʥʘʯʝʥʴ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ 

ʘʚʪʦʤʦʙʽʣʽʚ ʧʝʨʝʜ ʩʪʦʧ-ʣʽʥʽʻʶ ʧʝʨʝʭʨʝʩʪʷ ʽʥ. ʇʝʨʝʤʦʛʠ ʽ ʚʫʣ. ʂʣʦʯʢʚ̔ʩɹʢʦʾ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʙʽʨʢʠ  ɿʥʘʯʝʥʥʷ 

ʂʽʣʴʢʽʩʪʴ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʦʜ. 260 

ʄʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ, ʤ/ʩ 0,03 

ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ, ʤ/ʩ 11,50 

ʉʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ, ʤ/ʩ 2,423 

ʉʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ, ʤ/ʩ 3,005 

ʇʘʨʘʤʝʪʨ ʤʘʩʰʪʘʙʫ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ 3,719 

ʇʘʨʘʤʝʪʨ ʬʦʨʤʠ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ 0,651 
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ʈʠʩʫʥʦʢ 3.14 ï ʈʝʟʫʣʴʪʘʪʠ ʧʽʜʙʦʨʫ ʧʘʨʘʤʝʪʨʽʚ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ 

ʐʈ ʘʚʪʦʤʦʙʽʣʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ʤʦʤʝʥʪʽʚ 

 

 
 

ʈʠʩʫʥʦʢ 3.15 ï ɻʘʤʤʘ-ʨʦʟʧʦʜʽʣ ʟ ʦʪʨʠʤʘʥʠʤʠ ʤʝʪʦʜʦʤ ʤʘʢʩʠʤʘʣʴʥʦʾ 

ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ ʧʘʨʘʤʝʪʨʘʤʠ, ʧʨʠʜʘʪʥʠʡ ʜʣʷ ʦʧʠʩʫ ʐʈ ʘʚʪʦʤʦʙʽʣʽʚ 

 

ʇʘʨʘʤʝʪʨʠ ʤʘʩʰʪʘʙʫ ʽ ʬʦʨʤʠ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ, ʧʽʜʽʙʨʘʥʽ ʤʝʪʦʜʦʤ ʤʘʢʩʠʤʘ-

ʣʴʥʦʾ ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ, ʚʠʷʚʠʣʠʩʷ ʨʽʚʥʠʤʠ 3,011 ʽ 1,005 ʚʽʜʧʦʚʽʜʥʦ. ʇʨʠ ʪʘʢʠʭ ʧʘ-



105 

ʨʘʤʝʪʨʘʭ ʤʘʪʝʤʘʪʠʯʥʝ ʩʧʦʜʽʚʘʥʥʷ ʜʣʷ ʧʽʜʽʙʨʘʥʦʛʦ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ ʧʨʠʙʣʠʟʥʦ ʜʦ-

ʨʽʚʥʶʻ ʩʪʘʥʜʘʨʪʥʦʤʫ ʚʽʜʭʠʣʝʥʥʶ, ʽ ʦʙʦʻ ʚʦʥʠ ʙʣʠʟʴʢʽ ʜʦ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʤʘʩ-

ʰʪʘʙʫ. 

ɹʣʠʟʴʢʝ ʜʦ ʦʜʠʥʠʮʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʬʦʨʤʠ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʤʦʞʣʠʚʽʩʪʴ ʦʧʠʩʫ ʝʤʧʽʨʠʯʥʦʛʦ ʨʦʟʧʦʜʽʣʫ ʐʈ ʘʚʪʦʤʦʙʽʣʽʚ ʧʝʨʝʜ ʩʪʦʧ-ʣʽʥʽʻʶ ʧʦʢʘʟ-

ʥʠʢʦʚʠʤ ʟʘʢʦʥʦʤ, ʱʦ ʽ ʧʽʜʪʚʝʨʜʠʣʦʩʷ ʧʨʠ ʚʽʜʧʦʚʽʜʥʽʡ ʧʝʨʝʚʽʨʮʽ, ʨʠʩ. 3.16. 

 

 

 

ʈʠʩʫʥʦʢ 3.16 ï ʇʦʢʘʟʥʠʢʦʚʠʡ ʨʦʟʧʦʜʽʣ ʟ ʦʪʨʠʤʘʥʠʤʠ 

ʤʝʪʦʜʦʤ ʤʘʢʩʠʤʘʣʴʥʦʾ ʧʨʘʚʜʦʧʦʜʽʙʥʦʩʪʽ ʧʘʨʘʤʝʪʨʘʤʠ 

ʽ ʧʨʠʜʘʪʥʠʡ ʜʣʷ ʦʧʠʩʫ ʐʈ ʘʚʪʦʤʦʙʽʣʽʚ 

 

ʎʽ ʨʝʟʫʣʴʪʘʪʠ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʛʽʧʦʪʝʟʠ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩ-

ʪʘʥʥʷ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ ʜʣʷ ʦʧʠʩʫ ʐʈ ʊɿ, ʘ ʪʘʢʦʞ ʩʪʚʦʨʶʶʪʴ ʦʩʥʦʚʫ ʜʣʷ ʚʩʪʘʥʦʚ-

ʣʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʟʚôʷʟʢʫ ʤʽʞ ʤʘʪʝʤʘʪʠʯʥʠʤ ʩʧʦʜʽʚʘʥʥʷʤ ʰʚʠʜʢʦʩʪʽ ʽ ʧʘʨʘʤʝʪ-

ʨʦʤ ʬʦʨʤʠ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ. ʎʝʡ ʟʚôʷʟʦʢ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʧʽʩʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʽʜʧʦʚʽ-

ʜʥʦʛʦ ʩʪʘʪʠʩʪʠʯʥʦʛʦ ʨʷʜʫ, ʦʪʨʠʤʘʥʦʛʦ ʟ ʜʦʩʪʫʧʥʠʭ ʜʘʥʠʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʧʨʦʪʷʛʦʤ 

ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʠʜʘʪʥʽ ʜʣʷ ʮʽʻʾ ʤʝʪʠ ʜʘʥʽ ʟʚʝʜʝʥʽ ʜʦ ʪʘʙʣ. 3.8, ʟ ʚʢʘʟʘʥʥʷʤ 

ʜʞʝʨʝʣʘ, ʟʚʽʜʢʠ ʚʦʥʠ ʙʫʣʠ ʚʟʷʪʽ. 
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ʊʘʙʣʠʮʷ 3.8 ï ʈʝʟʫʣʴʪʘʪʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʐʈ ʘʚʪʦʤʦʙʽʣʽʚ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ 

ʉʝʨʝʜʥʷ 

ʰʚʠʜʢʽʩʪʴ, 

ʤ/ʩ 

ʉʪʘʥʜʘʨʪʥʝ ʚʽʜ-

ʭʠʣʝʥʥʷ ʰʚʠʜ-

ʢʦʩʪʽ, ʤ/ʩ 

ʇʘʨʘʤʝʪʨ ʬʦʨʤʠ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ, 

ʧʨʠʜʘʪʥʦʛʦ ʜʣʷ ʦʧʠʩʫ ʟʥʘʯʝʥʴ 

ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ 

ɼʞʝʨʝʣʦ 

2,42 3,00 0,651 [12] 

5,30 4,94 1,151 [2] 

5,99 2,32 6,666 [4] 

12,08 3,06 15,638 [66] 

13,24 4,19 9,989 [66] 

14,17 4,72 9,025 [66] 

14,78 5,18 8,143 [66] 

15,48 4,91 9,928 [64] 

16,36 4,08 16,054 [63] 

23,14 4,78 23,455 [35] 

 

ʎʽ ʜʘʥʽ ʙʫʣʠ ʦʙʨʦʙʣʝʥʽ ʟʘ ʜʦʧʦʤʦʛʦʶ MS Excel, ʚ ʨʝʟʫʣʴʪʘʪʽ ʯʦʛʦ ʙʫʣʘ ʦʪʨʠ-

ʤʘʥʘ ʨʝʛʨʝʩʽʡʥʘ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʧʘʨʘʤʝʪʨʦʤ ʬʦʨʤʠ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ g  ʽ ʩʝʨʝʜʥʴʦʶ 

ʰʚʠʜʢʽʩʪʶ v : 

 

 0,85g v= Ö. (3.3) 

 

ʆʪʨʠʤʘʥʘ ʤʦʜʝʣʴ ʤʘʻ ʜʦʩʠʪʴ ʧʝʨʝʢʦʥʣʠʚʽ ʩʪʘʪʠʩʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ, ʪʘʙʣ. 3.9, 

ʪʦʤʫ ʧʦʰʫʢ ʽʥʰʠʭ ʚʘʨʽʘʥʪʽʚ ʦʧʠʩʫ ʚʟʘʻʤʦʟʚô̫ ʟʢʫ ʤʽʞ ʥʝʟʘʣʝʞʥʦ  ʁʽ ʨʝʟʫʣʴʪʫʶʯʦ  ʁ

ʦʟʥʘʢʘʤʠ ʜʘʣʽ ʥʝ ʧʨʦʚʦʜʠʚʩʷ. 

ʊʘʢʠʡ ʩʠʣʴʥʠʡ ʣʽʥʽʡʥʠʡ ʟʚôʷʟʦʢ ʤʽʞ ʧʘʨʘʤʝʪʨʦʤ ʬʦʨʤʠ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ ʽ ʩʝ-

ʨʝʜʥʴʦʶ ʰʚʠʜʢʽʩʪʶ ʧʝʨʝʢʦʥʣʠʚʦ ʩʚʽʜʯʠʪʴ ʥʘ ʢʦʨʠʩʪʴ ʤʦʞʣʠʚʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ ʜʣʷ ʦʧʠʩʫ ʢʦʣʠʚʘʥʥʷ ʐʈ ʘʚʪʦʤʦʙʽʣʽʚ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ. 

ɼʣʷ ʧʽʜʪʚʝʨʜʞʝʥʥʷ ʟʘʛʘʣʴʥʦʛʦ ʭʘʨʘʢʪʝʨʫ ʟʚôʷʟʢʫ ʤʽʞ ʨʦʟʧʦʜʽʣʦʤ ʰʚʠʜʢʦʩʪʽ ʽ 

ʫʤʦʚʘʤʠ ʨʫʭʫ, ʘ ʪʘʢʦʞ ʦʮʽʥʢʠ ʫʥʽʚʝʨʩʘʣʴʥʦʩʪʽ ʟʘʣʝʞʥʦʩʪʽ (3.3), ʜʦʮʽʣʴʥʦ, ʦʢʨʽʤ 
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ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʚʝʩʪʠ ʱʝ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʨʫʭʦʤ ʊɿ, ʐʈ ʷʢʠʭ ʧʝʨʝʜ 

ʩʪʦʧ-ʣʽʥʽʻʶ ʈʇ ʤʝʥʰ ʩʭʠʣʴʥʘ ʜʦ ʚʧʣʠʚʫ ʫʩʢʣʘʜʥʝʥʴ ʫʤʦʚ ʨʫʭʫ. ɼʦ ʪʘʢʠʭ ʪʨʘʥʩʧʦʨ-

ʪʥʠʭ ʟʘʩʦʙʽʚ, ʷʢ ʚʢʘʟʫʚʘʣʦʩʷ ʚ ʧʽʜʨʦʟʜʽʣʽ 2.3, ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ ʜʚʦʢʦʣʽʩʥʽ ʊɿ, ʜʣʷ 

ʷʢʠʭ ʟʤʽʥʘ ʥʦʨʤʘʣʴʥʦ ʨʦʟʧʦʜʽʣʝʥʦʾ ʫ ʚʽʣʴʥʠʭ ʫʤʦʚʘʭ ʐʈ ʤʘʻ ʙʫʪʠ ʤʝʥʰʦʶ, ʥʽʞ 

ʜʣʷ ʘʚʪʦʤʦʙʽʣʽʚ. 

 

ʊʘʙʣʠʮʷ 3.9 ï ʉʪʘʪʠʩʪʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʤʦʜʝʣʽ (3.3) 

ʇʦʢʘʟʥʠʢ ʤʦʜʝʣʽ ɿʥʘʯʝʥʥʷ 

ʄʥʦʞʠʥʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ R 0,963 

R-ʢʚʘʜʨʘʪ 0,928 

ʅʦʨʤʦʚʘʥʠʡ R-ʢʚʘʜʨʘʪ 0,817 

ʉʪʘʥʜʘʨʪʥʘ ʧʦʤʠʣʢʘ 3,402 

ʂʽʣʴʢʽʩʪʴ ʩʧʦʩʪʝʨʝʞʝʥʴ 10 

ɯʥʬʦʨʤʘʮʽʡʥʘ ʟʜʘʪʥʽʩʪʴ ʤʦʜʝʣʽ 4,88735  10-6 

ʉʪʘʥʜʘʨʪʥʘ ʧʦʤʠʣʢʘ ʢʦʝʬʽʮʽʻʥʪʘ 0,079 

t-ʩʪʘʪʠʩʪʠʢʘ ʢʦʝʬʽʮʽʻʥʪʘ 10,763 

P-ʟʥʘʯʝʥʥ ̫ʢʦʝʬʽʮʽʻʥʪʘ 1,93  10-6 

 

ʏʝʨʝʟ ʥʘʜʟʚʠʯʘʡʥʦ ʤʘʣʫ ʯʘʩʪʢʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʧʠʪʫ, ʷʢʠʡ ʚ ʤʽʩʪʘʭ ʋʢʨʘʾʥʠ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʚʦʢʦʣʽʩʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ [109], ʙʫʣʦ ʧʨʠʡ-

ʥʷʪʦ ʨʽʰʝʥʥʷ ʧʨʦ ʧʨʦʚʝʜʝʥʥʷ ʦʙʩʪʝʞʝʥʥʷ ʥʘ ʪʘʢʦʤʫ ʦʙô̒ ʢʪʽ, ʜʝ ʧʠʪʦʤʘ ʚʘʛʘ ʟʛʘʜʘ-

ʥʠʭ ʊɿ ʫ ʩʢʣʘʜʽ ʊʇ ʻ ʽʩʪʦʪʥʦ ʙʽʣʴʰʦʶ, ʥʽʞ ʚ ʫʢʨʘʾʥʩʴʢʠʭ ʤʽʩʪʘʭ, ʽ ʟʙʽʨ ʽʥʬʦʨʤʘʮʽʾ 

ʥʘ ʷʢʦʤʫ ʤʦʞʣʠʚʠʡ ʜʣʷ ʘʚʪʦʨʘ ʨʦʙʦʪʠ. ʊʘʢʠʤ ʦʙô̒ ʢʪʦʤ ʚʠʷʚʠʣʦʩʷ ʧʝʨʝʭʨʝʩʪʷ ʚʫ-

ʣʠʮʴ C§t Linh, An Tr§ch  ̔Tr֗nh Ho¨i ņֵc ʚ ʩʪʦʣʠʮʽ ɺô̒ ʪʥʘʤʫ, ʍʘʥʦʾ. ʉʧʦʩʪʝʨʝʞʝʥʥʷ 

ʟʘ ʨʫʭʦʤ ʜʚʦʢʦʣʽʩʥʠʭ ʊɿ ʥʘ ʥʴʦʤʫ ï ʤʦʪʦʮʠʢʣʽʚ, ʩʢʫʪʝʨʽʚ, ʤʦʧʝʜʽʚ, ʤʦʪʦʨʦʣʝʨʽʚ 

(ʜʘʣʽ ï ʤʦʪʦʮʠʢʣʽʚ) ï ʙʫʣʦ ʧʨʦʚʝʜʝʥʦ 09 ʛʨʫʜʥʷ 2018 ʨʦʢʫ, ʟ 9:00 ʜʦ 11:00, 

ʨʠʩ. 3.17. 

ʊʨʠʚʘʣʽʩʪʴ ʩʚʽʪʣʦʬʦʨʥʦʛʦ ʮʠʢʣʫ ʥʘ ʧʝʨʝʭʨʝʩʪʽ ʩʢʣʘʜʘʻ 95 ʩ, ʟ ʷʢʠʭ 80 ʩ ʪʨʠ-

ʚʘʻ ʦʩʥʦʚʥʠʡ ʪʘʢʪ ʜʣʷ ʦʙʨʘʥʦʛʦ ʧʽʜôʾ ʟʜʫ ʟ ʙʦʢʫ ʚʫʣʠʮʽ C§t Linh. ʇʨʦʮʝʩ ʦʮʽʥʢʠ ʯʘʩʫ 
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ʧʨʦʾʟʜʫ ʜʠʩʪʘʥʮʽʾ, ʨʽʚʥʦʾ ʛʘʙʘʨʠʪʫ ʤʦʪʦʮʠʢʣʽʚ, ʚʠʷʚʠʚʩʷ ʜʫʞʝ ʪʨʫʜʦʤʽʩʪʢʠʤ ʯʝʨʝʟ 

ʥʝʚʝʣʠʢ ̔ʛʘʙʘʨʠʪʠ ʮʠʭ ʊɿ, ʪʦʤʫ ʟ ʫʩʴʦʛʦ ʦʙô̒ ʤʫ ʩʧʦʩʪʝʨʝʞʝʥʴ ʧʨʠʜʘʪʥʠʤʠ ʚʠʷʚʠ-

ʣʠʩʷ 300 ʟʥʘʯʝʥʴ ʐʈ ʤʦʪʦʮʠʢʣʽʚ, ʪʘʙʣ. 3.10. 

 

 
 

ʈʠʩʫʥʦʢ 3.17 ï ɼʽʣʷʥʢʘ ʚʫʣʠʮʽ C§t Linh, ʦʙʨʘʥʘ ʜʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʨʫʭʦʤ ʤʦʪʦʮʠʢʣʽʚ 

 

ʊʘʙʣʠʮʷ 3.10 ï ʉʪʘʪʠʩʪʠʯʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʟʥʘʯʝʥʴ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ 

ʤʦʪʦʮʠʢʣʽʚ ʧʝʨʝʜ ʩʪʦʧ-ʣʽʥʽʻʶ ʧʝʨʝʭʨʝʩʪʷ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʙʽʨʢʠ ɿʥʘʯʝʥʥʷ 

ʂʽʣʴʢʽʩʪʴ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʦʜ. 300 

ʄʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ, ʤ/ʩ 0,07 

ʄʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ, ʤ/ʩ 12,73 

ʄʘʪʝʤʘʪʠʯʥʝ ʩʧʦʜʽʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ, ʤ/ʩ 5,505 

ʉʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ ʰʚʠʜʢʦʩʪʽ, ʤ/ʩ 2,448 

ʇʘʨʘʤʝʪʨ ʤʘʩʰʪʘʙʫ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ 1,089 

ʇʘʨʘʤʝʪʨ ʬʦʨʤʠ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ 5,055 

 

ʎʽ ʨʝʟʫʣʴʪʘʪʠ ʩʠʣʴʥʦ ʚʽʜʨʽʟʥʷʶʪʴʩʷ ʚʽʜ ʐʈ ʘʚʪʦʤʦʙʽʣʽʚ ʧʝʨʝʜ ʩʪʦʧ-ʣʽʥʽʻʶ ʷʢ 

ʧʦ ʩʝʨʝʜʥʽʡ ʐʈ ʽ ʩʪʘʥʜʘʨʪʥʦʤʫ ʚʽʜʭʠʣʝʥʥʶ, ʪʘʢ ʽ ʧʦ ʧʘʨʘʤʝʪʨʫ ʬʦʨʤʠ ʛʘʤʤʘ-
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ʨʦʟʧʦʜʽʣʫ, ʷʢʠʡ ʫ ʚʠʧʘʜʢʫ ʟ ʤʦʪʦʮʠʢʣʘʤʠ ʤʘʻ ʚʝʣʠʢʝ ʟʥʘʯʝʥʥʷ ï ʟʥʘʯʥʦ ʙʽʣʴʰʝ ʟʘ 

ʦʜʠʥʠʮ.ʁ ʆʪʨʠʤʘʥʽ ʚ ʮʴʦʤʫ ʩʧʦʩʪʝʨʝʞʝʥʥʽ ʰʚʠʜʢʦʩʪʽ ʜʦʩʠʪʴ ʙʣʠʟʴʢʽ ʜʦ ʰʚʠʜʢʦʩ-

ʪʝʡ, ʦʪʨʠʤʘʥʠʭ ʜʣʷ ʚʠʧʘʜʢʫ ʟʚʫʞʝʥʥʷ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʚʫʣʠʮʽ ʜʣʷ ʘʚʪʦʤʦʙʽʣʽʚ, ʢʦ-

ʣʠ ʩʧʦʩʪʝʨʽʛʘʣʘʩʷ ʙʣ̔ʴʰʘ ʩʚʦʙʦʜʘ ʨʫʭʫ, ʥʽʞ ʥʘ ʨʝʛʫʣʴʦʚʘʥʦʤʫ ʧʝʨʝʭʨʝʩʪʽ. 

ʋ ʪʘʙʣ. 3.10 ʥʘʚʝʜʝʥʦ ʧʘʨʘʤʝʪʨ ʬʦʨʤʠ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ, ʨʦʟʨʘʭʦʚʘʥʠʡ ʟʘ ʬʦ-

ʨʤʫʣʦʶ (2.9), ʧʨʦʪʝ ʷʢʱʦ ʜʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʟʘʣʝʞʥʽʩʪʴ (3.3), ʧʘʨʘʤʝʪʨ 

ʬʦʨʤʠ ʜʦʨʽʚʥʶʚʘʪʠʤʝ 0,85 5,505 4,679g= Ö = . ʎʝ ʟʥʘʯʝʥʥʷ ʣʠʰʝ ʥʘ 7,44 % ʤʝʥʰʝ 

ʧʘʨʘʤʝʪʨʘ ʬʦʨʤʠ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ, ʦʪʨʠʤʘʥʦʛʦ ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʧʦʩʪʝʨʝʞʝʥʴ. ʊʘʢʘ 

ʙʣʠʟʴʢʽʩʪʴ ʤʦʞʝ ʩʚʽʜʯʠʪʠ ʧʨʦ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʟʘʣʝʞʥʦʩʪʽ (3.3) ʚ ʦʮʽʥʮʽ ʧʘʨʘʤʝʪʨʽʚ 

ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ ʐʈ ʷʢ ʘʚʪʦʤʦʙʽʣʽʚ, ʪʘʢ ʽ ʤʦʪʦʮʠʢʣʽʚ. ʆʜʥʘʢ ʚʚʘʞʘʪʠ ʮʝʡ ʬʘʢʪ ʧʽʜ-

ʪʚʝʨʜʞʝʥʠʤ ʽ ʜʣʷ ʤʦʪʦʮʠʢʣʽʚ ʧʽʩʣʷ ʦʜʥʽʻʾ ʧʝʨʝʚʽʨʢʠ ʙʫʜʝ ʧʝʨʝʜʯʘʩʥʠʤ. 

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʛʽʧʦʪʝʟʠ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ ʜʣʷ 

ʦʧʠʩʫ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚ ʟʥʘʯʝʥʥʷʭ ʐʈ ʤʦʪʦʮʠʢʣʽʚ, ʪʦ ʚʦʥʘ ʪʘʢʦʞ ʥʝ ʩʧʨʦʩʪʦʚʫ-

ʻʪʴʩʷ, ʧʨʦ ʱʦ ʩʚʽʜʯʘʪʴ ʨʝʟʫʣʴʪʘʪʠ ʧʽʜʙʦʨʫ ʮʴʦʛʦ ʨʦʟʧʦʜʽʣʫ ʧʽʜ ʝʤʧʽʨʠʯʥʠʡ ʨʷʜ 

ʰʚʠʜʢʦʩʪʝʡ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʫ ʤʦʤʝʥʪʽʚ, ʨʠʩ. 3.18. 

 

 

 

ʈʠʩʫʥʦʢ 3.18 ï ɻʘʤʤʘ-ʨʦʟʧʦʜʽʣ ʟ ʦʪʨʠʤʘʥʠʤʠ ʤʝʪʦʜʦʤ ʤʦʤʝʥʪʽʚ 

ʧʘʨʘʤʝʪʨʘʤʠ, ʧʨʠʜʘʪʥʠʡ ʜʣʷ ʦʧʠʩʫ ʐʈ ʤʦʪʦʮʠʢʣʽʚ 
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ɹʽʣʴʰ ʪʦʛʦ, ʦʪʨʠʤʘʥʠʡ ʨʷʜ ʐʈ ʤʦʪʦʮʠʢʣʽʚ ʪʘʢʦʞ ʜʦʩʠʪʴ ʜʦʙʨʝ ʤʦʞʝ ʙʫʪʠ 

ʦʧʠʩʘʥʠʡ ʽ ʥʦʨʤʘʣʴʥʠʤ ʨʦʟʧʦʜʽʣʦʤ, ʨʠʩ. 3.19. 

 

 

 

ʈʠʩʫʥʦʢ 3.19 ï ʅʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʟ ʦʪʨʠʤʘʥʠʤʠ ʤʝʪʦʜʦʤ 

ʤʦʤʝʥʪʽʚ ʧʘʨʘʤʝʪʨʘʤʠ, ʧʨʠʜʘʪʥʠʡ ʜʣʷ ʦʧʠʩʫ ʐʈ ʤʦʪʦʮʠʢʣʽʚ 

 

ʊʘʢʠʡ ʜʚʽʯʽ ʧʦʟʠʪʠʚʥʠʡ ʨʝʟʫʣʴʪʘʪ ʧʝʨʝʚʽʨʢʠ ʛʽʧʦʪʝʟʠ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʜʦʩʪʘʪ-

ʥʽʤ ʜʣʷ ʦʩʪʘʪʦʯʥʦʛʦ ʚʠʩʥʦʚʢʫ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ ʧʨʠ 

ʦʧʠʩʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚ ʟʥʘʯʝʥʥʷʭ ʐʈ. ʇʨʦʪʝ, ʜʣʷ ʪʦʛʦ, ʱʦʙ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʮʝʡ 

ʚʠʩʥʦʚʦʢ ʚʽʜʥʦʩʥʦ ʽʥʰʠʭ ʊɿ, ʚʽʜʤʽʥʥʠʭ ʧʦ ʩʚʦʾʭ ʛʘʙʘʨʠʪʥʠʭ ʽ ʰʚʠʜʢʽʩʥʠʭ ʧʘʨʘʤʝʪ-

ʨʘʭ ʚʽʜ ʃɸ ʽ ʤʦʪʦʮʠʢʣʽʚ, ʥʝʦʙʭʽʜʥʦ ʜʦʜʘʪʢʦʚʦ ʦʮʽʥʶʚʘʪʠ ʩʪʘʪʠʩʪʠʯʥʠʡ ʟʚô̫ ʟʦʢ ʤʽʞ 

ʤʘʪʝʤʘʪʠʯʥʠʤ ʩʧʦʜʽʚʘʥʥʷʤ ʽ ʧʘʨʘʤʝʪʨʦʤ ʬʦʨʤʠ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ ʐʈ ʚʽʜʧʦʚʽʜʥʠʭ 

ʊɿ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ ʨʫʭʫ. 

ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ PTVÈ VISUM ʥʘʜʘʻ ʪʨʘʥʩʧʦʨʪʥʠʤ ʽʥʞʝʥʝʨʘʤ ʽ ʜʦʩʣʽʜʥʠ-

ʢʘʤ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʐʈ ʤʽʞ ʦʙô̒ ʢʪʘʤʠ ʪʷʞʽʥʥʷ, ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʚ ʮʴʦʤʫ 

ʧʽʜʨʦʟʜʽʣʽ ʩʧʦʩʪʝʨʝʞʝʥʴ ʽ ʟʘʣʝʞʥʽʩʪʴ (3.3) ʜʦʟʚʦʣʷʶʪʴ ʜʣʷ ʢʦʞʥʦʛʦ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜ-

ʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʥʘ ʚʽʜʨʽʟʢʫ ʧʦʚʥʽʩʪʶ ʚʠʟʥʘʯʠʪʠ ʧʘʨʘʤʝʪʨʠ ɿʈ ʐʈ. ʊʠʤ ʩʘʤʠʤ ʬʦʨ-

ʤʫʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʡʥʘ ʦʩʥʦʚʘ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʠʭ 
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ʧʨʦʛʥʦʟʽʚ, ʚ ʪ.ʯ. ʨʦʟʨʘʭʫʥʢʽʚ ʰʫʤʫ ʧʨʠʩʢʦʨʝʥʥʷ ʽ ʦʙô̒ ʤʫ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦ-

ʚʠʥ ʚ ʘʪʤʦʩʬʝʨʫ ʟ ʚʠʭʣʦʧʥʠʤʠ ʛʘʟʘʤʠ ʊɿ. 

ɺʠʩʥʦʚʢʠ ʧʦ ʪʨʝʪʴʦʤʫ ʨʦʟʜʽʣʫ 

1. ɽʢʩʧʝʨʠʤʝʥʪʘʣʴʥʽ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʽʜʭʽʜ ʜʦ ʨʦʟʧʦʜʽʣʫ ʊʇ ʥʘ 

ʦʩʥʦʚʽ ʟʘʪʨʠʤʦʢ ʥʘ ʧʝʨʝʭʨʝʩʪʷʭ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʙʽʣʴʰʦʾ ʪʦʯʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʫ ʽʥ-

ʪʝʥʩʠʚʥʦʩʪʝʡ ʨʫʭʫ. ʇʨʠ ʡʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʽʥʽʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʩʝʨʝʜʥʴʦʛʦ ʚʽʜʭʠ-

ʣʝʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʧʦʪʦʢʽʚ ʚʽʜ ʬʘʢʪʠʯʥʠʭ ʩʢʣʘʣʦ 16,4 % ʥʘ ʧʨʦʪʠʚʘʛʫ 25,1 % ʧʨʠ 

ʩʪʘʥʜʘʨʪʥʦʤʫ ʨʦʟʧʦʜʽʣʽ. 

2. ɺʽʜʥʝʩʝʥʥʷ ʟʘʪʨʠʤʦʢ ʊɿ ʜʦ ʧʝʨʝʭʨʝʩʪʴ ʧʨʠʚʦʜʠʪʴ ʜʦ ʥʘʙʘʛʘʪʦ ʙʽʣʴʰʦʛʦ ʾʭ 

ʚʧʣʠʚʫ ʥʘ ʨʦʟʧʦʜʽʣ ʊʇ ʚ ʦʜʥʦʤʫ ʽ ʪʦʤʫ ʞ ʜʽʘʧʘʟʦʥʽ ʟʥʘʯʝʥʴ ʩʝʨʝʜʥʴʦʾ ʐʈ ʊɿ, ʪʦʙʪʦ 

ʨʦʟʧʦʜʽʣ ʊʇ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚ ʥʘʙʘʛʘʪʦ ʤʝʥʰʽʡ ʤʽʨʽ ʟʘʣʝʞʠʪʴ ʚʽʜ ʰʚʠʜʢʦʩʪʽ, ʥʽʞ 

ʧʨʠ ʩʪʘʥʜʘʨʪʥʦʤʫ ʧʽʜʭʦʜʽ, ʱʦ ʩʪʚʦʨʶʻ ʜʦʜʘʪʢʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ 

ʤʦʜʝʣʽ. 

3. ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʜʥʦʟʥʘʯʥʦ ʩʚʽʜʯʘʪʴ ʧʨʦ ʧʝʨʝ-

ʚʘʛʫ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʦʚʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʨʦʟʧʦʜʽʣʫ ʊʇ ʚ ʤʽʩʴʢʠʭ ɺɼʄ, ʘ ʪʘʢʦʞ ʧʽʜʢʨʝ-

ʩʣʶʶʪʴ ʽʩʪʦʪʥʠʡ ʚʧʣʠʚ VD ʬʫʥʢʮʽʡ ʥʘ ʰʚʠʜʢʽʩʪʴ ʊʇ ʚ ʤʽʩʪʘʭ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʚʨʘ-

ʭʦʚʫʚʘʪʠ ʧʨʠ ʦʮʽʥʮʽ ʪʦʯʥʦʩʪ̔ ʪʨʘʥʩʧʦʨʪʥʠʭ ʤʦʜʝʣʝʡ. 

4. ɺʠʩʫʥʫʪʘ ʛʽʧʦʪʝʟʘ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ ʜʣʷ ʦʧʠ-

ʩʫ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʊɿ ʫ ʙʫʜʴ-ʷʢʠʭ ʫʤʦʚʘʭ ʨʫʭʫ, ʪʦʙʪʦ ʜʣʷ ʙʫʜʴ- ʢ̫ʦʾ ʩʝʨʝʜʥʴʦ ʾʐʈ, 

ʥʝ ʙʫʣʘ ʩʧʨʦʩʪʦʚʘʥʘ ʧʨʦʚʝʜʝʥʠʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʤʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷʤʠ ʟʘ ʨʫʭʦʤ 

ʘʚʪʦʤʦʙʽʣʽʚ ʥʘ ʚʫʟʴʢʽʡ ʜʽʣʷʥʮʽ ʰʠʨʠʥʦʶ 5,45 ʤ ʜʣʷ ʜʚʦʭ ʥʘʧʨʷʤʽʚ. 

5. ʈʝʟʫʣʴʪʘʪʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʬʘʢʪʠʯʥʦʶ ʐʈ ʥʘ ʨʝʛʫʣʴʦʚʘʥʦʤʫ ʧʝʨʝʭʨʝʩʪʽ 

ʚʢʘʟʫʶʪʴ ʥʘ ʪʝ, ʱʦ ʈʇ ʧʦʤʽʪʥʦ ʫʩʢʣʘʜʥʶʻ ʫʤʦʚʠ ʨʫʭʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʫʟʴʢʦʶ ʧʨʦʾ-

ʟʥʦʶ ʯʘʩʪʠʥʦʶ, ʽ ʮʝ ʟʥʘʭʦʜʠʪʴ ʚʽʜʦʙʨʘʞʝʥʥʷ ʫ ʟʥʠʞʝʥʥʽ ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʘʚʪʦ-

ʤʦʙʽʣʽʚ ʽ ʨʦʩʪʽ ʾʾ ʩʪʘʥʜʘʨʪʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ. ʊʘʢʽ ʫʤʦʚʠ ʩʧʨʠʯʠʥʷʶʪʴ ʦʯʽʢʫʚʘʥʝ ʟʤʝ-

ʥʰʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʬʦʨʤʠ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ. ɼʦ ʪʘʢʦʛʦ ʞ ʚʠʩʥʦʚʢʫ ʧʨʠʚʝʣʘ ʽ ʧʝʨʝʚʽ-
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ʨʢʘ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʐʈ ʧʝʨʝʜ ʈʇ ʧʦʢʘʟʥʠʢʦʚʦʤʫ ʨʦʟʧʦʜʽʣʫ, ʷʢʘ, ʚ ʪʦʡ ʞʝ ʯʘʩ, ʚʢʘʟʘʣʘ 

ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʦʜʦʚʞʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʚ ʮʴʦʤʫ ʥʘʧʨʷʤʽ ʽ ʧʦʰʫʢʫ ʩʠʪʫʘʮʽʡ, ʢʦʪʨʽ 

ʱʝ ʙʽʣʴʰʝ ʫʩʢʣʘʜʥʶʶʪʴ ʫʤʦʚʠ ʨʫʭʫ ʫ ʧʦʨʽʚʥʷʥʥʽ ʽʟ ʟʘʙʦʨʦʥʦʶ ʨʫʭʫ, ʱʦ ʟʘʡʤʘʻ ʜʚʽ 

ʪʨʝʪʠʥʠ ʯʘʩʫ ʮʠʢʣʫ ʩʚʽʪʣʦʬʦʨʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ. 

6. ʉʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʬʘʢʪʠʯʥʦʶ ʐʈ ʥʘ ʧʽʜʭʦʜʽ ʈʇ, ʜʝ ʟʘʙʦʨʦʥʘ ʨʫʭʫ ʟʘʡʤʘʻ 

ʙʣʠʟʴʢʦ 80 % ʯʘʩʫ ʮʠʢʣʫ ʩʚʽʪʣʦʬʦʨʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ, ʜʦʟʚʦʣʠʣʠ ʧʽʜʪʚʝʨʜʠʪʠ ʛʽʧʦ-

ʪʝʟʫ ʧʨʦ ʧʦʜʘʣʴʰʝ ʟʥʠʞʝʥʥʷ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʩʧʦʜʽʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʘʚʪʦʤʦʙʽ-

ʣʽʚ ʽ ʤʦʞʣʠʚʦʩʪʽ ʦʧʠʩʫ ʾʾ ʝʤʧʽʨʠʯʥʠʭ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʦʚʠʤ ʨʦʟʧʦʜʽʣʦʤ. ʊʘʢʠʤ ʯʠ-

ʥʦʤ, ʫʩʢʣʘʜʥʝʥʥʷ ʫʤʦʚ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʽʚ ʥʘ ʧʝʨʝʭʨʝʩʪʽ, ʚʠʢʣʠʢʘʥʝ ʘʙʩʦʣʶʪʥʠʤ ʽ 

ʧʠʪʦʤʠʤ ʩʢʦʨʦʯʝʥʥʷʤ ʦʩʥʦʚʥʦʛʦ ʪʘʢʪʫ ʩʚʽʪʣʦʬʦʨʥʦʛʦ ʮʠʢʣʫ ʧʨʠʚʦʜʠʪʴ ʜʦ ʟʥʠʞʝʥ-

ʥʷ ʩʝʨʝʜʥʴʦʾ ʐʈ ʽ ʟʤʽʥ ʚ ʾʾ ʩʪʘʥʜʘʨʪʥʦʤʫ ʚʽʜʭʠʣʝʥʥʽ, ʷʢʽ ʚ ʩʫʢʫʧʥʦʩʪʽ ʩʧʨʠʯʠʥʷʶʪʴ 

ʟʥʠʞʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʬʦʨʤʠ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ ʽ ʡʦʛʦ ʥʘʙʣʠʞʝʥʥ ̫ʜʦ ʦʜʠʥʠʮʽ. 

7. ɿʽʙʨʘʥʽ ʚ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʴ ʟʥʘʯʝʥʥʷ ʐʈ ʘʚʪʦʤʦʙʽʣʽʚ ʫ ʤʽʩʴʢʠʭ ʫʤʦʚʘʭ ʚ ʨʽ-

ʟʥʠʭ ʢʨʘʾʥʘʭ ʜʦʟʚʦʣʠʣʠ ʦʪʨʠʤʘʪʠ ʨʝʛʨʝʩʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʩʝʨʝʜʥʴʦʶ ʰʚʠʜʢʽʩʪʶ 

ʨʫʭʫ ʃɸ ʽ ʧʘʨʘʤʝʪʨʦʤ ʬʦʨʤʠ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ, ʧʨʠʜʘʪʥʦʛʦ ʜʣʷ ʦʧʠʩʫ ʟʘʢʦʥʦʤʽʨʥʦ-

ʩʪʝʡ ʚ ʟʥʘʯʝʥʥʷʭ ʰʚʠʜʢʦʩʪʽ. ʆʪʨʠʤʘʥʘ ʟʘʣʝʞʥʽʩʪʴ ʤʘʻ ʜʦʩʠʪʴ ʚʠʩʦʢʽ ʧʨʦʛʥʦʩʪʠʯʥʽ 

ʟʜʽʙʥʦʩʪʽ, ʧʨʦ ʱʦ ʩʚʽʜʯʠʪʴ ʤʥʦʞʠʥʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʥʝʟʘʣʝʞʥʦʶ ʽ ʟʘ-

ʣʝʞʥʦʶ ʟʤʽʥʥʠʤʠ, ʨʽʚʥʠʡ 96,3 %. 

8. ɺ ʭʦʜʽ ʜʦʩʣʽʜʞʝʥʴ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʰʚʠʜʢʽʩʪʴ ʨʫʭʫ ʧʝʨʝʜ ʩʪʦʧ-ʣʽʥʽʻʶ 

ʈʇ ʤʦʪʦʮʠʢʣʽʚ, ʷʢʽ ʤʝʥʰ ʩʭʠʣʴʥʽ ʜʦ ʚʧʣʠʚʫ ʫʩʢʣʘʜʥʝʥʴ ʫʤʦʚ ʨʫʭʫ, ʤʦʞʝ ʙʫʪʠ ʦʧʠ-

ʩʘʥʘ ʷʢ ʛʘʤʤʘ-, ʪʘʢ ʽ ʥʦʨʤʘʣʴʥʠʤ ʨʦʟʧʦʜʽʣʘʤʠ. ʎʝʡ ʨʝʟʫʣʴʪʘʪ ʨʘʟʦʤ ʟ ʽʥʰʠʤʠ ʨʝ-

ʟʫʣʴʪʘʪʘʤʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʤʦʞʥʘ ʚʚʘʞʘʪʠ ʜʦʩʪʘʪʥʽʤʠ ʜʣʷ ʦʩʪʘʪʦ-

ʯʥʦʛʦ ʚʠʩʥʦʚʢʫ ʧʨʦ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ ʧʨʠ ʦʧʠʩʽ ʟʘʢʦʥʦʤʽ-

ʨʥʦʩʪʝʡ ʚ ʟʥʘʯʝʥʥʷʭ ʐʈ ɯʊ ʚ ʤʽʩʴʢʠʭ ʫʤʦʚʘʭ, ʘ ʪʘʢʦʞ ʧʨʦ ʫʥʽʚʝʨʩʘʣʴʥʽʩʪʴ ʪʘʢʦʛʦ 

ʧʽʜʭʦʜʫ ʜʦ ʦʧʠʩʫ ʰʚʠʜʢʦʩʪʽ. 

9. ɿ ʫʨʘʭʫʚʘʥʥʷʤ ʪʦʛʦ, ʱʦ PTVÈ VISUM ʥʘʜʘʻ ʪʨʘʥʩʧʦʨʪʥʠʤ ʽʥʞʝʥʝʨʘʤ ʽ ʜʦ-

ʩʣʽʜʥʠʢʘʤ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʐʈ ʤʽʞ ʦʙô̒ ʢʪʘʤʠ ʪʷʞʽʥʥʷ, ʨʝʟʫʣʴʪʘʪʠ ʩʧʦʩʪʝʨʝʞʝʥʥʷ 

ʟʘ ʬʘʢʪʠʯʥʦʶ ʐʈ ʚ ʤʽʩʴʢʠʭ ʫʤʦʚʘʭ ʽ ʦʪʨʠʤʫʚʘʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʾʾ ʨʦʟʧʦʜʽʣʫ ʩʣʽʜ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʷʢ ʽʥʬʦʨʤʘʮʽʡʥʫ ʦʩʥʦʚʫ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ 
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ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʦʛʥʦʟʽʚ, ʚ ʪ.ʯ. ʨʦʟʨʘʭʫʥʢʽʚ ʰʫʤʫ ʧʨʠʩʢʦʨʝʥʥʷ ʽ ʦʙô̒ ʤʫ ʚʠʢʠʜʽʚ ʽʥ-

ʜʠʚʽʜʫʘʣʴʥʠʤ ʤʦʪʦʨʠʟʦʚʘʥʠʤ ʪʨʘʥʩʧʦʨʪʦʤ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʫ. 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʨʘʤʢʘʭ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦ-

ʚʘʥʽ ʚ ʨʦʙʦʪʘʭ [2-4, 6, 7, 9, 11, 12]. 
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ʈʆɿɼɯʃ 4 

ʈʆɿʈʆɹʂɸ ʇʈɸʂʊʀʏʅʀʍ ʈɽʂʆʄɽʅɼɸʎɯʁ ʑʆɼʆ 

ɿɸʉʊʆʉʋɺɸʅʅʗ ɿɸʂʆʅʆʄɯʈʅʆʉʊɽʁ ʂʆʃʀɺɸʅʅʗ 

ʐɺʀɼʂʆʉʊɯ ɸɺʊʆʄʆɹɯʃɯɺ ʋ ʄɯʉʊɸʍ 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʫ ʨʦʟʜʽʣʽ 3 ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦʟʚʦʣʠʣʠ 

ʦʪʨʠʤʘʪʠ ʜʚʘ ʚʘʞʣʠʚʠʭ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʤʽʩʴʢʠʭ ʊʇ ʨʝʟʫʣʴʪʘʪʠ: 

- ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʨʦʟʧʦʜʽʣʫ ʊʇ ʧʝʨʝʚʘʛʫ ʩʣʽʜ ʚʽʜʜʘʚʘʪʠ ʧʽʜʭʦʜʫ ʥʘ ʦʩʥʦʚʽ 

ʟʘʪʨʠʤʦʢ ʊɿ ʥʘ ʧʝʨʝʭʨʝʩʪʷʭ, ʦʩʢʽʣʴʢʠ ʚʽʥ ʜʦʟʚʦʣʷʻ ʜʦʩʷʛʪʠ ʙʽʣʴʰʦʾ ʪʦʯʥʦʩʪʽ ʨʦʟʨʘ-

ʭʫʥʢʫ ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʨʫʭʫ ʽ ʟʘʙʝʟʧʝʯʫʻ ʜʦʜʘʪʢʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʥʘʣʘʰʪʫʚʘʥʥʷ 

ʤʦʜʝʣʽ ʥʘ ʨʝʘʣʴʥʽ ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʊʇ ʟʘ ʜʦʧʦʤʦʛʦʶ ʧʽʜʙʦʨʫ ʧʘʨʘʤʝʪʨʽʚ VD 

ʬʫʥʢʮʽʡ; 

- ʜʣʷ ʦʧʠʩʫ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚ ʟʥʘʯʝʥʥʷʭ ʐʈ ɯʊ ʧʨʠʜʘʪʥʠʤ ʻ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣ, 

ʜʣʷ ʦʮʽʥʢʠ ʧʘʨʘʤʝʪʨʽʚ ʷʢʦʛʦ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʦʪʨʠʤʘʥʫ ʨʝʛʨʝʩʽʡʥʫ ʟʘʣʝʞ-

ʥʽʩʪʴ ʤʽʞ ʦʜʥʠʤ ʟ ʥʠʭ ï ʧʘʨʘʤʝʪʨʦʤ ʬʦʨʤʠ g  ï ʽ ʩʝʨʝʜʥʴʦʶ ʰʚʠʜʢʽʩʪʶ ʨʫʭʫ v . 

ʊʘʢʦʞ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʨʦʟʛʣʷʜ ʟʘʜʘʯʽ ʤʦʜʝʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʊʇ ʚ ʤʽʩ-

ʪʘʭ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʨʽʚʥʶ ʤʘʢʨʦʤʦʜʝʣʶʚʘʥʥʷ, ʥʘʜʘʻ ʜʦʩʣʽʜʥʠʢʘʤ ʪʘ ʽʥʞʝʥʝʨʘʤ ʤʦ-

ʞʣʠʚʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʝʡ ʽ 

ʦʪʨʠʤʘʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʜʘʥʠʭ ʟ ʥʠʭ. ɼʦ ʪʘʢʠʭ ʧʨʦʜʫʢʪʽʚ ʚʽʜʥʦʩʠʪʴʩʷ ʚʠʢʦʨʠʩʪʘ-

ʥʠʡ ʚ ʪʨʝʪʴʦʤʫ ʨʦʟʜʽʣʽ ʧʨʦʛʨʘʤʥʠʡ ʧʘʢʝʪ PTVÈ VISUM, ʷʢʠʡ ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠ-

ʚʽʩʪʴ ʨʦʟʨʘʭʫʥʢʫ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʐʈ ʷʢ ʤʽʞ ʦʙô̒ ʢʪʘʤʠ ʪʷʞʽʥʥʷ, ʪʘʢ ʽ ʥʘ ʦʢʨʝʤʠʭ 

ʜʽʣʷʥʢʘʭ ɺɼʄ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʚʠʷʚʣʝʥʠʭ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚ ʟʥʘʯʝʥʥʷʭ ʐʈ ʽ ʜʦʩʪʫʧʥʠʭ ʚ 

PTVÈ VISUM ʘʙʦ ʽʥʰʠʭ ʧʘʢʝʪʘʭ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʝʡ ʜʣʷ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʩʪʚʦʨʶʻ ʤʦʞʣʠʚʦʩʪʽ ʥʝ ʣʠʰʝ ʧʽʜʚʠʱʠʪʠ ʪʦʯʥʽʩʪʴ ʪʨʘʥʩ-

ʧʦʨʪʥʠʭ ʧʨʦʛʥʦʟʽʚ, ʟʦʢʨʝʤʘ ʧʨʠ ʨʦʟʨʘʭʫʥʢʫ ʦʙô̒ ʤʽʚ ʚʠʢʠʜʽʚ ɯʊ, ʱʦ ʟʘʙʨʫʜʥʶʶʪʴ 

ʘʪʤʦʩʬʝʨʫ, ʘʣʝ ʽ ʨʦʟʰʠʨʠʪʠ ʩʧʠʩʦʢ ʦʮʽʥʶʚʘʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʨʦ-

ʮʝʩʫ ʟʘ ʨʘʭʫʥʦʢ ʰʫʤʫ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʠ ʦʮʽʥʮʽ ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʘʭʦʜʽʚ ʧʦ ʆɼʈ ʜʣʷ ʨʽ-

ʟʥʠʭ ɺɼʄ. ɼʣʷ ʮʴʦʛʦ ʧʦʪʨʽʙʥʦ ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʢʠ ʨʦʟʨʘʭʫʥʢʫ ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʟʘ-
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ʩʥʦʚʘʥʠʭ ʥʘ ʚʝʣʠʯʠʥʽ ʩʝʨʝʜʥʴʦʾ ʐʈ ʃɸ ʥʘ ʜʽʣʷʥʢʘʭ ɺɼʄ, ʟ ʥʘʩʪʫʧʥʦʶ ʧʝʨʝʚʽʨʢʦʶ 

ʧʨʘʮʝʟʜʘʪʥʦʩʪʽ ʽ ʢʦʨʝʢʪʥʦʩʪʽ ʤʝʪʦʜʠʢ ʥʘ ʧʨʠʢʣʘʜʽ ʨʝʘʣʴʥʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʝʨʝʞʽ, 

ʱʦ ʬʫʥʢʮʽʦʥʫʻ ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ. 

4.1 ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʠʢ ʚʨʘʭʫʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʧʨʠ ʧʨʦʛʥʦʟʫʚʘʥʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʫ ʤʽʩʪʘʭ 

4.1.1 ʄʝʪʦʜʠʢʘ ʦʮʽʥʢʠ ʰʫʤʫ ʧʨʠʩʢʦʨʝʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʜʽʣʷʥʢʘʭ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ 

ʐʫʤ ʧʨʠʩʢʦʨʝʥʥʷ (ʐʇ) ʚʽʜʙʠʚʘʻ ʚʪʨʘʪʠ ʝʥʝʨʛʽʾ, ʧʦʚô̫ ʟʘʥʽ ʟ̔ ʧʦʩʣʽʜʦʚʥʠʤʠ 

ʫʧʦʚʽʣʴʥʝʥʥʷʤʠ ʽ ʧʨʠʩʢʦʨʝʥʥʷʤʠ ʚ ʢʝʨʦʚʘʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ ʨʫʭʫ ʊɿ [43]. ɺʽʥ ʭʘʨʘʢ-

ʪʝʨʠʟʫʻ ʧʣʘʚʥʽʩʪʴ ʊʇ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʨʽʚʝʥʴ ʢʦʤʬʦʨʪʫ ʧʨʠ ʨʫʩʽ ʚ ʡʦʛʦ ʩʢʣʘʜʽ. ʐʫʤ 

ʧʨʠʩʢʦʨʝʥʥʷ ʻ ʫʟʘʛʘʣʴʥʝʥʥʷʤ ʢʦʥʮʝʧʮʽʾ ʢʽʣʴʢʦʩʪʽ ʟʫʧʠʥʦʢ ʽ ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʾʾ ʟʘʤʽʥʠ 

ʷʢ ʜʦʜʘʪʢʦʚʠʡ ʧʦʢʘʟʥʠʢ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʠ ʧʨʦʝʢʪʫʚʘʥʥʽ ʪʘ ʦʮʽʥʮʽ ʨʦʙʦʪʠ ʩʠʩʪʝʤ 

ʫʧʨʘʚʣʽʥʥʷ ʜʦʨʦʞʥʽʤ ʨʫʭʦʤ [43]. ʆʩʥʦʚʥʦʶ ʽ, ʧʦ ʩʫʪʽ, ʻʜʠʥʦʶ ʤʽʨʦʶ ʐʇ  ̒ʩʪʘʥʜʘ-

ʨʪʥʝ (ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ) ʚʽʜʭʠʣʝʥʥʷ ʧʨʠʩʢʦʨʝʥʥʷ ï ʯʠʤ ʚʦʥʦ ʙʽʣʴʰʝ, ʪʠʤ ʙʽʣʴ-

ʰʝ ʥʝʧʨʦʜʫʢʪʠʚʥʽ ʚʪʨʘʪʠ ʝʥʝʨʛʽʾ ʽ ʥʠʞʯʝ ʢʦʤʬʦʨʪ ʨʫʭʫ. 

ɿʥʘʥʥʷ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʟʤʽʥʠ ʐʈ ʊɿ ʨʦʙʠʪʴ ʤʦʞʣʠʚʠʤ ʾʭ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚ 

ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʦʛʥʦʟʘʭ ʧʨʠ ʢʽʣʴʢʽʩʥʽʡ ʦʮʽʥʮʽ ʰʫʤʫ ʧʨʠʩʢʦʨʝʥʥʷ. ɼʣʷ ʮʴʦʛʦ ʥʝʦʙ-

ʭʽʜʥʦ ʧʝʨʝʡʪʠ ʚʽʜ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚ ʟʥʘʯʝʥʥʷʭ ʐʈ ʜʦ ʢʦʣʠʚʘʥʴ ʧʨʠʩʢʦʨʝʥʥʷ. ɿʨʦ-

ʙʠʪʠ ʮʝ ʤʦʞʥʘ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʭʘʨʘʢʪʝʨʥʽ ʪʦʯʢʠ, ʱʦ ʟʚô̫ ʟʫʶʪʴ ʤʽʞ ʩʦʙʦʶ ʰʚʠʜ-

ʢʽʩʪʴ ʨʫʭʫ ʊɿ ʽ ʡʦʛʦ ʰʫʤ ʧʨʠʩʢʦʨʝʥʥʷ. ʇʨʦʙʣʝʤʦʶ ʪʫʪ ʻ ʪʝ, ʱʦ ʨʦʙʽʪ, ʩʧʨʷʤʦʚʘʥʠʭ 

ʥʘ ʚʠʚʯʝʥʥʷ ʚʣʘʩʥʝ ʰʫʤʫ ʧʨʠʩʢʦʨʝʥʥʷ, ʟʦʚʩʽʤ ʥʝʙʘʛʘʪʦ ï ʨʝʟʫʣʴʪʘʪʠ ʩʧʝʮʽʘʣʴʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʙʠʚʘ ̒ʪʽʣʴʢʠ ʟʚʽʪ [43], ʫ ʷʢʦʤʫ, ʦʜʥʘʢ, ʥʝ ʤʽʩʪʠʪʴʩʷ ʽʥʬʦʨʤʘʮʽ,ʾ 

ʧʨʠʜʘʪʥʦ ʾʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʚ ʜʘʥ̔ʡ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ. ɺʽʜʩʫʪʥʽʩʪʴ ʮʽʣʝʩʧʨʷʤʦ-

ʚʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʦʙʫʤʦʚʣʝʥʘ ʩʢʣʘʜʥʽʩʪʶ ʚʠʚʯʝʥʥʷ ʧʠʪʘʥʥʷ ʐʇ ʟ ʪʝʦʨʝʪʠʯʥʦʾ ʪʦ-
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ʯʢʠ ʟʦʨʫ, ʘ ʪʘʢʦʞ ʪʠʤ, ʱʦ ʩʪʘʥʜʘʨʪʥʝ ʚʽʜʭʠʣʝʥʥʷ ʧʨʠʩʢʦʨʝʥʥʷ ʩʪʘʪʠʩʪʠʯʥʦ ʧʦʚʠʥ-

ʥʝ ʚʠʟʥʘʯʘʪʠʩʷ ʥʘ ʦʩʥʦʚʽ ʡʦʛʦ ʜʝʢʽʣʴʢʦʭ ʬʘʢʪʠʯʥʠʭ ʟʥʘʯʝʥʴ. 

ʇʨʠ ʚʠʨʽʰʝʥʥʽ ʧʠʪʘʥʥʷ ʧʨʦ ʧʝʨʝʭʽʜ ʚʽʜ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʟʤʽʥʠ ʐʈ ʊɿ ʜʦ ʢʦ-

ʣʠʚʘʥʴ ʧʨʠʩʢʦʨʝʥʥʷ ʩʣʽʜ ʨʦʟʫʤʽʪʠ, ʱʦ ʷʢ ʘʨʛʫʤʝʥʪ ʰʫʢʘʥʦʾ ʟʘʣʝʞʥʦʩʪʽ ʜʣʷ ʰʫʤʫ 

ʧʨʠʩʢʦʨʝʥʥʷ ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʩʝʨʝʜʥʶ ʐʈ v  ʨʽʟʥʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦ-

ʙʽʚ ʚ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʪʠʥ̔ ɸɼ ʧʨʠ ʪʦʤʫ, ʱʦ ʟʘʟʚʠʯʘʡ ʰʫʤ ʧʨʠʩʢʦʨʝʥʥʷ ï ʮʝ ʭʘʨʘ-

ʢʪʝʨʠʩʪʠʢʘ ʨʫʭʫ ʦʜʥʦʛʦ ʊɿ ʧʦ ɸɼ, ʱʦ ʚʽʜʙʠʚʘʻ ʢʦʣʠʚʘʥʥʷ ʧʨʠʩʢʦʨʝʥʥʷ ʚ ʯʘʩʽ. 

ʋ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʧʨʠ ʧʽʜʚʠʱʝʥʥʽ ʩʚʦʙʦʜʠ ʨʫʭʫ ʊɿ 

ʢʦʨʝʢʪʥʠʤ ʚʠʛʣʷʜʘʻ ʧʨʠʧʫʱʝʥʥʷ ʧʨʦ ʪʝ, ʱʦ ʰʫʤ ʧʨʠʩʢʦʨʝʥʥʷ ʙʫʜʝ ʧʨʷʤʫʚʘʪʠ ʜʦ 

ʥʫʣʷ, ʦʩʢʽʣʴʢʠ ʚʦʜʽʡ ʥʝ ʙʫʜʝ ʦʙʤʝʞʝʥʠʡ ʫ ʚʠʙʦʨʽ ʙʘʞʘʥʦʾ ʜʣʷ ʥʴʦʛʦ ʐʈ. ʎʝʡ ʞʝ 

ʧʨʦʮʝʩ, ʷʢ ʙʫʣʦ ʨʘʥʽʰʝ ʚʽʜʤʽʯʝʥʦ ʚ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ, ʩʫʧʨʦʚʦʜʞʫʻʪʴʩʷ ʨʦʩʪʦʤ 

ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ. ɿʚʽʜʩʠ ʚʠʪʽʢʘʻ, ʱʦ ʨʽʩʪ ʐʈ ʧʦʚʠʥʝʥ ʩʫʧʨʦʚʦʜʞʫʚʘʪʠʩʷ ʧʨʷ-

ʤʫʚʘʥʥʷʤ ʰʫʤʫ ʧʨʠʩʢʦʨʝʥʥʷ ʜʦ ʥʫʣʷ. ʑʝ ʩʣʽʜ ʚʟʷʪʠ ʜʦ ʫʚʘʛʠ ʪʝ, ʱʦ ʥʘʚʽʪʴ ʘʚʪʦʤʘ-

ʪʠʯʥʽ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʦʩʪʽʡʥʦʾ ʰʚʠʜʢʦʩʪʽ ʊɿ (ʥʘʧʨʠʢʣʘʜ, ʢʨʫʾʟ-ʢʦʥʪʨʦʣʴ) ʟʘ-

ʙʝʟʧʝʯʫʶʪʴ ʾʾ ʟʥʘʭʦʜʞʝʥʥʷ ʚ ʧʝʚʥʦʤʫ ʟʘʜʘʥʦʤʫ ʜʽʘʧʘʟʦʥʽ ʽ ʜʦʧʫʩʢʘʶʪʴ ʢʦʣʠʚʘʥʥʷ ʚ 

ʡʦʛʦ ʤʝʞʘʭ. ʇʨʠ ʮʴʦʤʫ ʥʘʷʚʥʽʩʪʴ ʚ ʩʪʘʣʦʤʫ ʨʝʞʠʤʽ ʨʫʭʫ ʭʦʯ ʽ ʥʝʚʝʣʠʢʠʭ, ʘʣʝ ʚʩʝ ʞ 

ʪʘʢʠ ʥʝʥʫʣʴʦʚʠʭ ʢʦʣʠʚʘʥʴ ʰʚʠʜʢʦʩʪʽ, ʦʟʥʘʯʘʻ ʥʘʷʚʥʽʩʪʴ ʚʽʜʧʦʚʽʜʥʠʭ ʢʦʣʠʚʘʥʴ ʧʨʠ-

ʩʢʦʨʝʥʥʷ ʚʽʜʥʦʩʥʦ ʥʫʣʷ (ʧʨʠʩʢʦʨʝʥʴ ʽ ʫʧʦʚʽʣʴʥʝʥʴ), ʪʦʙʪʦ ʥʝʥʫʣʴʦʚʦʛʦ ʐʇ. ʊʦʤʫ 

ʧʨʦʮʝʩ ʥʘʙʣʠʞʝʥʥʷ ʰʫʤʫ ʧʨʠʩʢʦʨʝʥʥʷ ʜʦ ʥʫʣʷ ʟ ʨʦʩʪʦʤ ʐʈ ʤʘʻ ʙʫʪʠ ʘʩʠʤʧʪʦʪʠʯ-

ʥʠʤ, ʱʦ ʤʦʞʥʘ ʚʽʜʙʠʪʠ ʟʘ ʜʦʧʦʤʦʛʦʶ ʛʨʘʬʽʢʫ, ʥʘ ʷʢʦʤʫ ʧʨʠ v­¤ ʚʝʣʠʯʠʥʘ ʰʫʤʫ 

ʧʨʠʩʢʦʨʝʥʥʷ AN  ʧʨ̫ʤʫʻ ʜʦ 0 (0AN­ ) ʽ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʛʦʨʠʟʦʥʪʘʣʴʥʦʾ ʦʩʽ ʚ ʪʦ-

ʯʮʽ, ʚʽʜʧʦʚʽʜʥʽʡ ʤʘʢʩʠʤʘʣʴʥʽʡ ʚ ʧʝʚʥʠʭ ʫʤʦʚʘʭ ʐʈ, ʨʠʩ. 4.1. 

ɼʨʫʛʦʶ ʭʘʨʘʢʪʝʨʥʦʶ ʪʦʯʢʦʶ ʜʣʷ ʰʫʤʫ ʧʨʠʩʢʦʨʝʥʥʷ ʤʦʞʥʘ ʨʘʭʫʚʘʪʠ ʡʦʛʦ 

ʟʥʘʯʝʥʥʷ ʧʨʠ ʥʫʣʴʦʚʽʡ ʐʈ. ʊʫʪ ʣʦʛʽʯʥʠʤ ʙʫʜʝ ʧʨʠʧʫʩʪʠʪʠ, ʱʦ ʮʝ ʟʥʘʯʝʥʥʷ ʻ ʤʘʢ-

ʩʠʤʘʣʴʥʠʤ ʜʣʷ ʧʝʚʥʠʭ ʫʤʦʚ ʨʫʭʫ, ʦʩʢʽʣʴʢʠ ʚʽʜʧʦʚʽʜʘʻ ʩʠʪʫʘʮʽʾ ʨʦʩʪʫ ʰʚʠʜʢʦʩʪʽ ʟ ʾʾ 

ʤʽʥʽʤʘʣʴʥʦ ʤʦʞʣʠʚʦʛʦ ʟʥʘʯʝʥʥʷ ï ʥʫʣʷ. ʇʝʨʝʜʙʘʯʫʚʘʥʠʡ ʟʘʛʘʣʴʥʠʡ ʚʠʛʣʷʜ ʟʘʣʝʞ-

ʥʦʩʪʽ, ʱʦ ʦʧʠʩʫʻ ʧʦʚʝʜʽʥʢʫ ʰʫʤʫ ʧʨʠʩʢʦʨʝʥʥʷ ʚ ʦʧʠʩʘʥʠʭ ʫʤʦʚʘʭ ʽ ʚʽʜʙʠʚʘʻ ʧʦʨʷ-

ʜʦʢ ʡʦʛʦ ʟʥʘʯʝʥʴ ʚ ʦʢʦʣʠʮʷʭ ʜʚʦʭ ʨʦʟʛʣʷʥʫʪʠʭ ʪʦʯʦʢ, ʧʨʠʚʝʜʝʥʠʡ ʥʘ ʨʠʩ. 4.1. 
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ʈʠʩʫʥʦʢ 4.1 ï ɻʽʧʦʪʝʪʠʯʥʠʡ ʚʠʜ ʟʘʣʝʞʥʦʩʪʽ ʰʫʤʫ ʧʨʠʩʢʦʨʝʥʥʷ 

ʚʽʜ ʐʈ ʊɿ 

 

ʎʝ ʧʨʠʧʫʱʝʥʥʷ ʻ ʩʧʨʘʚʝʜʣʠʚʠʤ ʧʨʠ ʩʧʘʜʘʥʥʽ ʧʨʠʩʢʦʨʝʥʥʷ ʨʦʟʛʦʥʫ ʟ ʨʦʩʪʦʤ 

ʰʚʠʜʢʦʩʪʽ. ʊʘʢʝ ʩʧʘʜʘʥʥʷ ʩʚʽʜʯʠʪʠʤʝ ʥʘ ʢʦʨʠʩʪʴ ʷʢ ʚʽʜ ʩʘʤʦʛʦ ʧʦʯʘʪʢʫ ʚʠʢʣʘʜʝʥʠʭ 

ʤʽʨʢʫʚʘʥʴ ʧʨʦ ʧʨʷʤʫʚʘʥʥʷ ʰʫʤʫ ʧʨʠʩʢʦʨʝʥʥʷ ʜʦ ʥʫʣʷ, ʪʘʢ ʽ ʥʘʩʪʫʧʥʠʭ ï ʧʨʦ ʡʦʛʦ 

ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʚ ʪʦʯʮʽ ʟ ʥʫʣʴʦʚʦʶ ʰʚʠʜʢʽʩʪʶ. 

ʇʝʨʝʚʽʨʠʪʠ ʧʨʘʚʠʣʴʥʽʩʪʴ ʟʨʦʙʣʝʥʠʭ ʚ ʮʴʦʤʫ ʧʽʜʨʦʟʜʽʣʽ ʧʨʠʧʫʱʝʥʴ ʙʫʣʦ ʚʠ-

ʨʽʰʝʥʦ ʥʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʨʘʥʽʰʝ ʚʠʢʦʥʘʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʨʦʮʝʩʫ ʨʫʭʫ ʘʚʪʦʤʦʙʽ-

ʣʽʚ, ʜʝʷʢʽ ʟ ʷʢʠʭ ʚʪʽʣʠʣʠʩʷ ʚ ʥʦʨʤʘʪʠʚʥʽ ʜʦʢʫʤʝʥʪʠ [110]. ʂʝʨʽʚʥʠʮʪʚʦ [110] ʪʘʢ ʩʘ-

ʤʦ ʷʢ ʽ ʮʽʣʠʡ ʨʷʜ ʜʦʩʣʽʜʞʝʥʴ (ʥʘʧʨʠʢʣʘʜ, [111, 112]), ʱʦ ʡʦʤʫ ʧʝʨʝʜʫʚʘʣʠ, ʚʢʘʟʫ-

ʶʪʴ ʥʘ ʟʘʟʚʠʯʘʡ ʙʽʣʴʰʝ ʧʨʠʩʢʦʨʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʢʦʣʠ ʰʚʠʜʢʽʩʪʴ ʥʠʞʯʘ, 

ʽ ʥʘʚʧʘʢʠ. ʎʝ ʚʽʜʧʦʚʽʜʘʻ ʟʨʦʙʣʝʥʠʤ ʚʠʱʝ ʧʨʠʧʫʱʝʥʥʷʤ ʚʽʜʥʦʩʥʦ ʰʫʤʫ ʧʨʠʩʢʦʨʝʥ-

ʥʷ. 

ɼʣʷ ʚʨʘʭʫʚʘʥʥʷ ʮʽʻʾ ʪʝʥʜʝʥʮʽʾ ʚ ʧʨʠʩʢʦʨʝʥʥʽ ʽʥʰʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ ʙʫʣʠ 

ʦʪʨʠʤʘʥʽ ʧʝʚʥʽ ʣʽʥʽʡʥʦ ʫʙʫʚʘʶʯʽ ʤʦʜʝʣʽ, ʧʦʢʣʠʢʘʥʽ ʧʦʣʽʧʰʠʪʠ ʦʧʠʩ ʬʘʢʪʠʯʥʠʭ ʭʘ-

ʨʘʢʪʝʨʠʩʪʠʢ ʧʨʠʩʢʦʨʝʥʥʷ [113, 114]. ʎʽ ʤʦʜʝʣʽ ʪʘʢʦʞ ʧʨʠʧʫʩʢʘʶʪʴ, ʱʦ: 

- ʚʝʣʠʯʠʥʘ ʧʨʠʩʢʦʨʝʥʥʷ ʦʙʝʨʥʝʥʦ ʧʨʦʧʦʨʮʽʡʥʘ ʜʦ ʰʚʠʜʢʦʩʪʽ; 

- ʊɿ ʜʦʩʷʛʘʶʪʴ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʠ ʥʫʣʴʦʚʽʡ ʰʚʠʜʢʦʩʪʽ; 

- ʧʨʠʩʢʦʨʝʥʥʷ ʣʽʥʽʡʥʦ ʟʤʝʥʰʫʻʪʴʩʷ ʜʦ ʥʫʣʷ ʧʨʠ ʟʙʽʣʴʰʝʥʥʽ ʰʚʠʜʢʦʩʪʽ ʊɿ ʜʦ 
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ʤʘʢʩʠʤʘʣʴʥʦʾ. 

ʊʘʢʽ ʤʽʨʢʫʚʘʥʥʷ ʤʦʞʫʪʴ ʚʚʘʞʘʪʠʩʷ ʭʘʡ ʽ ʥʝ ʧʨʷʤʠʤ, ʘʣʝ ʚʩʝ-ʪʘʢʠ ʩʚʽʜʦʮʪʚʦʤ 

ʥʘ ʢʦʨʠʩʪʴ ʧʦʟʥʘʯʝʥʠʭ ʚʠʱʝ ʭʘʨʘʢʪʝʨʥʠʭ ʪʦʯʦʢ ʚ ʟʘʣʝʞʥʦʩʪʽ ʰʫʤʫ ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʜ 

ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʷ. 

ɼʣʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦʾ ʧʝʨʝʚʽʨʢʠ ʩʧʨʘʚʝʜʣʠʚʦʩʪʽ ʧʝʨʝʜʙʘʯʫʚʘʥʦʾ ʟʘʣʝʞʥʦʩʪʽ 

ʰʫʤʫ ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʜ ʐʈ ʧʦʪʨʽʙʥʘ ʢʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ ʥʝ ʧʨʠʩʢʦʨʝʥʥʷ, ʘ ʡʦʛʦ ʩʪʘʥ-

ʜʘʨʪʥʦʛʦ ʚʽʜʭʠʣʝʥʥʷ ʧʨʠ ʨʽʟʥʽʡ ʰʚʠʜʢʦʩʪʽ. ʊʘʢʽ ʜʘʥʽ ʤʦʞʥʘ ʟʥʘʡʪʠ ʚ ʨʦʙʦʪʽ [115], 

ʜʝ ʦʧʠʩʫʶʪʴʩʷ ʨʝʟʫʣʴʪʘʪʠ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʨʦʟʛʦʥʦʤ ʘʚʪʦʤʦʙʽʣʽʚ ʧʦ ʨʘʤʧʽ ʜʨʫʛʦʨʷ-

ʜʥʦʾ ɸɼ ʥʘ ʤʽʞʤʽʩʴʢʽʡ ʤʘʛʽʩʪʨʘʣʽ ʚ ʦʢʨʫʟʽ ʉʘʢʨʘʤʝʥʪʦ (ʂʘʣʽʬʦʨʥʽʷ, ʉʐɸ). ɼʣʷ 

ʦʮʽʥʢʠ ʐʈ ʽ ʧʨʠʩʢʦʨʝʥʥʷ ʊɿ ʫ ʚʦʩʴʤʠ ʪʦʯʢʘʭ ʨʘʤʧʠ ʘʚʪʦʨʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠ ʜʝʢʽ-

ʣʴʢʘ ʨʽʟʥʠʭ ʪʝʭʥʽʢ, ʱʦ ʚʢʣʶʯʘʣʠ ʚʽʜʝʦʟʡʦʤʢʫ ʽ ʤʘʛʥʽʪʥʽ ʜʘʪʯʠʢʠ. ʎʝ ʜʘʣʦ ʾʤ ʧʽʜʩʪʘ-

ʚʠ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʦʪʨʠʤʘʥʽ ʩʝʨʝʜʥʽ ʟʥʘʯʝʥʥʷ ʧʨʠʩʢʦʨʝʥʥʷ ʽ ʐʈ ʊɿ ʜʦʩʠʪʴ ʥʘ-

ʜʽʡʥʽ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ [115]. 

ɿʥʘʯʝʥʥʷ ʧʨʠʩʢʦʨʝʥʥʷ ʽʟ ʩʪʘʪʪʽ [115], ʱʦ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʽʥʪʝʨʝʩ, ʧʨʠʚʝʜʝʥʽ 

ʟʘʣʝʞʥʦ ʚʽʜ ʯʘʩʫ ʧʨʷʤʫʚʘʥʥʷ ʧʦʚʟ ʢʦʥʪʨʦʣʴʥʫ ʪʦʯʢʫ. ʊʦʤʫ ʩʧʦʯʘʪʢʫ ʟ ʤʝʪʦʶ ʦʮʽʥ-

ʢʠ ʟʘʣʝʞʥʦʩʪʽ ʰʫʤʫ ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʜ ʐʈ ʜʣʷ ʢʦʞʥʦʾ ʪʦʯʢʠ ʛʨʘʬʽʢʽʚ ʟ ʨʦʙʦʪʠ [115] 

ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʰʫʢʘʥʽ ʟʥʘʯʝʥʥʷ ʐʈ ʽ ʧʨʠʩʢʦʨʝʥʥʷ ʊɿ. ʐʫʤ ʧʨʠʩʢʦʨʝʥʥʷ ʨʦʟʨʘʭʦ-

ʚʫʚʘʚʩʷ ʷʢ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʟʥʘʯʝʥʴ ʧʨʠʩʢʦʨʝʥʥʷ ʚ ʪʨʴʦʭ ʩʫʩʽʜʥʽʭ 

ʪʦʯʢʘʭ, ʧʦʯʠʥʘʶʯʠ ʟ ʜʨʫʛʦʾ ʪʦʯʢʠ ʨʘʤʧʠ. ʈʝʟʫʣʴʪʘʪ ʥʘʚʝʜʝʥʠʡ ʥʘ ʨʠʩ. 4.2. ɺʽʥ ʥʝ 

ʩʧʨʦʩʪʦʚʫʻ ʟʨʦʙʣʝʥʠʭ ʚʠʱʝ ʧʨʠʧʫʱʝʥʴ ʧʨʦ ʭʘʨʘʢʪʝʨ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʐʇ ʽ ʩʝʨʝʜ-

ʥʴʦʶ ʐʈ ʊɿ (ʨʠʩ. 4.1), ʜʣʷ ʦʧʠʩʫ ʷʢʦʾ ʥʘʜʘʣʽ ʙʫʜʝ ʧʨʠʡʥʷʪʘ ʧʦʢʘʟʥʠʢʦʚʘ ʬʫʥʢʮʽʷ 
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ʜʝ al  ï ʧʘʨʘʤʝʪʨ ʟʘʣʝʞʥʦʩʪʽ ʰʫʤʫ ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʐʈ. 

ʑʦʙ ʚʩʪʘʥʦʚʠʪʠ ʨʝʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʟʘʣʝʞʥʦʩʪʽ (4.1), ʧʦʪʨʽʙʥʽ ʬʘʢ-

ʪʠʯʥʽ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʟʘ ʰʫʤʦʤ ʧʨʠʩʢʦʨʝʥʥʷ ʽ ʐʈ, ʷʢʽ ʥʘ ʜʘʥʠʡ ʤʦʤʝʥʪ ʚʽʜʩʫʪʥʽ. 

ɺʚʘʞʘʪʠ ʪʘʢʠʤʠ ʟʥʘʯʝʥʥʷ, ʦʪʨʠʤʘʥʽ ʟ ʨʦʙʦʪʠ [115], ʙʫʣʦ ʙ ʥʝʧʨʘʚʠʣʴʥʠʤ ʟ ʙʘʛʘʪʴʦʭ 

ʤʽʨʢʫʚʘʥʴ, ʦʩʥʦʚʥʠʭ ʟ ʷʢʠʭ ʻ ʤʽʩʮʝ ʾʭ ʦʪʨʠʤʘʥʥʷ ʽ ʥʝʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʪʠ ʚʠʜ ʨʦʟ-

ʧʦʜʽʣʫ ʐʈ ʚ ʦʜʥʦʤʫ ʧʦʧʝʨʝʯʥʦʤʫ ʧʝʨʝʪʠʥʽ. 
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ʈʠʩʫʥʦʢ 4.2 ï ɿʘʣʝʞʥʽʩʪʴ ʰʫʤʫ ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʜ ʐʈ ʊɿ 

ʟʘ ʜʘʥʠʤʠ ʨʦʙʦʪʠ [115] 

 

ʆʪʨʠʤʘʪʠ ʥʝʦʙʭʽʜʥʽ ʟʥʘʯʝʥʥʷ ʤʦʞʥʘ ʽʟ ʟʽʙʨʘʥʠʭ ʚ ʜʘʥʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʩʧʦʩ-

ʪʝʨʝʞʝʥʴ. ʊʘʢʘ ʤʦʞʣʠʚʽʩʪʴ ʽʩʥʫʻ ʜʣʷ ʩʠʪʫʘʮʽʾ ʨʦʟôʾ ʟʜʫ ʃɸ ʥʘ ʟʝʣʝʥʠʡ ʩʠʛʥʘʣ ʩʚʽʪ-

ʣʦʬʦʨʘ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʧʝʨʝʭʨʝʩʪʷ ʟʘ ʫʤʦʚʠ, ʱʦ ʚʩʽ ʘʚʪʦʤʦʙʽʣʽ, ʱʦ ʨʦʟôʾ ʞʜʞʘʶʪʴʩʷ, 

ʯʝʢʘʣʠ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʾʟʜʫ ʚ ʯʝʨʟʽ. ɺ ʮʴʦʤʫ ʚʠʧʘʜʢʫ ʚʽʜʦʤʘ ʾʭ ʩʪʘʨʪʦʚʘ ʰʚʠʜʢʽʩʪʴ ï 

0 ʤ/ʩ, ʽ ʰʚʠʜʢʽʩʪʴ ʧʨʦʾʟʜʫ ʯʝʨʝʟ ʧʦʧʝʨʝʯʥʠʡ ʧʝʨʝʪʠʥ ʧʝʨʝʜ ʩʪʦʧ-ʣʽʥʽʻʶ ʧʝʨʝʭʨʝʩʪʷ. 

ʊʦʜʽ, ʟʘ ʥʘʷʚʥʦʩʪʽ ʪʽʣʴʢʠ ʦʜʥʽʻʾ ʩʤʫʛʠ ʨʫʭʫ, ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ ʧʨʠʩʢʦʨʝʥʥʷ ʃɸ, 

ʷʢʱʦ ʟʘʜʘʪʠ ʜʦʚʞʠʥʫ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ, ʷʢʫ ʟʘʡʤʘʻ ʦʜʠʥ ʘʚʪʦʤʦʙʽʣʴ. 

ʈʦʟʨʦʙʣʝʥʘ ʜʣʷ ʮʴʦʛʦ ʚʠʧʘʜʢʫ ʤʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʧʨʠʩʢʦʨʝʥʴ, ʧʦ ʷʢʠʭ ʚʠ-

ʟʥʘʯʘʻʪʴʩʷ ʰʫʤ ʧʨʠʩʢʦʨʝʥʥʷ AN, ʧʨʠʚʝʜʝʥʘ ʚ ʜʦʜʘʪʢʫ ɸ. ɺʦʥʘ ʚʠʤʘʛʘʻ, ʱʦʙ ʟʥʘ-

ʯʝʥʥʷ AN  ʽ v  ʨʦʟʨʘʭʦʚʫʚʘʣʠʩʷ ʦʢʨʝʤʦ ʜʣʷ ʢʦʞʥʦʾ ʢʽʣʴʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʽʚ, ʱʦ ʧʦʢʠ-

ʥʫʣʠ ʨʝʛʫʣʴʦʚʘʥʝ ʧʝʨʝʭʨʝʩʪʷ ʟʘ ʟʝʣʝʥʠʡ ʩʠʛʥʘʣ ʩʚʽʪʣʦʬʦʨʘ. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʚ ʨʝ-

ʟʫʣʴʪʘʪʽ ʧʦʚʠʥʥʝ ʚʠʡʪʠ ʜʝʢʽʣʴʢʘ ʟʥʘʯʝʥʴ AN  ʪʘ v  ʚʽʜʧʦʚʽʜʥʦ, ʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʘ-

ʨʘʤʝʪʨʘ al  ʤʦʞʥʘ ʙʫʜʝ ʟʘʩʪʦʩʫʚʘʪʠ ʨʝʛʨʝʩʽʡʥʠʡ ʘʥʘʣʽʟ, ʱʦ ʻ ʧʦʟʠʪʠʚʥʦʶ ʚʣʘʩʪʠʚʽ-

ʩʪʶ ʤʝʪʦʜʠʢʠ, ʦʩʢʽʣʴʢʠ ʧʽʜʚʠʱʫʻ ʥʘʜʽʡʥʽʩʪʴ ʦʮʽʥʢʠ ʧʘʨʘʤʝʪʨʘ ʰʫʢʘʥʦʾ ʟʘʣʝʞʥʦʩʪʽ 

ʰʫʤʫ ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʐʈ. 

ʈʦʟʨʘʭʫʥʢʠ ʧʘʨʘʤʝʪʨʘ ʧʨʦʚʦʜʠʣʠʩʷ ʜʣʷ ʨʦʟʛʣʷʥʫʪʦʛʦ ʚ ʪʨʝʪʴʦʤʫ ʨʦʟʜʽʣʽ ʧʝ-

ʨʝʭʨʝʩʪʷ ʚʫʣʠʮʴ ʗʨʦʩʣʘʚʘ ʄʫʜʨʦʛʦ ʽ ɸʣʯʝʚʩʢɹʠʭ ʚ ʤ. ʍʘʨʢʽʚ, ʦʩʢʽʣʴʢʠ ʘʚʪʦʤʦʙʽʣʽ 
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ʥʘ ʥʴʦʤʫ ʨʦʟôʾ ʞʜʞʘʶʪʴʩʷ ʚ ʦʜʥʫ ʣʽʥʽʶ (ʧʦ ʦʜʥʽʡ ʩʤʫʟʽ). ɺʽʜʩʪʘʥʴ, ʷʢʫ ʟʘʡʤʘʻ ʦʜʠʥ 

ʘʚʪʦʤʦʙʽʣʴ, ʙʫʣʘ ʚʠʟʥʘʯʝʥʘ ʚʠʭʦʜʷʯʠ ʟ ʤʘʢʩʠʤʘʣʴʥʦʾ ʢʽʣʴʢʦʩʪʽ ʘʚʪʦʤʦʙʽʣʽʚ ʚ ʯʝʨʟʽ 

ʧʝʨʝʜ ʩʚʽʪʣʦʬʦʨʦʤ, ʨʽʚʥʦ ʾ22 ʦʜ., ʷʢʽ ʧʨʦʪʷʛʦʤ ʛʦʜʠʥʠ-ʧʽʢ ʨʦʟʤʽʱʫʶʪʴʩʷ ʥʘ ʦʜʥʽʡ 

ʩʤʫʟʽ ʚʫʣʠʮʽ ʗʨʦʩʣʘʚʘ ʄʫʜʨʦʛʦ ʤʽʞ ʚʫʣʠʮʷʤʠ ɸʣʯʝʚʩʢɹʠʭ ʽ ʏʝʨʥʠʰʝʚʩʴʢʦʶ. ʆʩʢʽ-

ʣʴʢʠ ʜʦʚʞʠʥʘ ʮʽʻʾ ʜʽʣʷʥʢʠ ʩʢʣʘʜʘʻ 154 ʤʝʪʨʠ, ʪʦ ʢʦʞʝʥ ʘʚʪʦʤʦʙʽʣʴ ʟʘʡʤʘʻ ʚ ʩʝʨʝʜ-

ʥʴʦʤʫ 7 ʤ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ. 

ɯʟ 403 ʟʘʬʽʢʩʦʚʘʥʠʭ ʥʘ ʧʝʨʝʭʨʝʩʪʽ ʚʫʣʠʮʴ ʗʨʦʩʣʘʚʘ ʄʫʜʨʦʛʦ ʽ ɸʣʯʝʚʩʢɹʠʭ 

ʟʥʘʯʝʥʴ ʐʈ ʚ ʨʦʟʨʘʭʫʥʢʫ ʧʨʠʩʢʦʨʝʥʴ ʙʨʘʣʠ ʫʯʘʩʪʴ 378 ʩʧʦʩʪʝʨʝʞʝʥʴ, ʱʦ ʚʽʜʧʦʚʽ-

ʜʘʶʪʴ ʘʚʪʦʤʦʙʽʣʷʤ, ʢʦʪʨʽ ʟʥʘʭʦʜʠʣʠʩʷ ʚ ʯʝʨʛʘʭ ʜʦʚʞʠʥʦʶ ʚ̔ʜ 5 ʜʦ 9 ʘʚʪʦӢ ʽ 

ʨʦʟôʾ ʞʜʞʘʣʠʩʷ ʥʘ ʟʝʣʝʥʠʡ ʩʠʛʥʘʣ ʩʚʽʪʣʦʬʦʨʘ, ʪʘʙʣ. 4.1. 

 

ʊʘʙʣʠʮʷ 4.1 ï ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʫ ʰʫʤʫ ʧʨʠʩʢʦʨʝʥʥʷ ʃɸ ʥʘ ʧʝʨʝʭʨʝʩʪʽ 

ʚʫʣʠʮʴ ʗʨʦʩʣʘʚʘ ʄʫʜʨʦʛʦ ʽ ɸʣʯʝʚʩʢɹʠʭ ʚ ʤ. ʍʘʨʢʽʚ 

ʇʦʢʘʟʥʠʢ 
ʂʽʣʴʢʽʩʪʴ ʘʚʪʦʤʦʙʽʣʽʚ, ʱʦ ʧʨʦʾʭʘʣʠ ʧʝʨʝʭʨʝʩʪʷ, ʦʜ. 

5 6 7 8 9 

ʂʽʣʴʢʽʩʪʴ ʩʧʦʩʪʝʨʝʞʝʥʴ, ʦʜ. 20 42 161 128 27 

ʉʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ, ʤ/ʩ 4,439 4,978 5,321 5,560 6,836 

ʐʫʤ ʧʨʠʩʢʦʨʝʥʥʷ, ʤ/ʩ2 0,725 0,416 0,472 0,489 0,557 

 

ʈʦʟʨʘʭʦʚʘʥʠʡ ʟʘ ʮʠʤʠ ʜʘʥʠʤʠ ʧʘʨʘʤʝʪʨ ʟʘʣʝʞʥʦʩʪʽ ʰʫʤʫ ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʜ 

ʩʝʨʝʜʥʴʦʾ ʐʈ ʚʠʡʰʦʚ ʨʽʚʥʠʤ 118,0=al , ʽ ʚʦʥʘ ʥʘʙʫʣʘ ʥʘʩʪʫʧʥʦʛʦ ʚʠʛʣʷʜʫ: 

 

 0,118vAN e- Ö= . (4.2) 

 

ʉʪʘʪʠʩʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʪʨʠʤʘʥʦʾ ʤʦʜʝʣʽ ʜʦʩʠʪʴ ʚʠʩʦʢʽ: 

ʘ) 916,02=r ; 

ʙ) ʽʥʬʦʨʤʘʮʽʡʥʘ ʟʜʘʪʥʽʩʪʴ ʤʦʜʝʣʽ ʧʽʜʪʚʝʨʜʞʝʥʘ; 

ʚ) ʢʦʝʬʽʮʽʻʥʪ ʤʦʜʝʣʽ ʚʠʷʚʠʚʩʷ ʟʥʘʯʫʱʠʤ, ʟ t-ʩʪʘʪʠʩʪʠʢʦ,ʁ ʨʽʚʥʦʶ -6,59. 

ɺʩʝ ʮʝ ʦʙʫʤʦʚʣʶʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʽ (4.2) ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 
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ʰʫʤʫ ʧʨʠʩʢʦʨʝʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʐʈ ʚ ʤʽʩʴʢʠʭ ʫʤʦʚʘʭ. ʄʘʢʩʠʤʘʣʴʥʝ ʡʦʛʦ 

ʟʥʘʯʝʥʥʷ ʚ ʪʦʯʮʽ 0v=  ʩʢʣʘʜʘʻ 1, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʟʨʫʯʥʫ ʦʩʥʦʚʫ ʜʣʷ ʧʦʨʽʚʥʷʣʴʥʦʾ 

ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʆɼʈ ʜʣʷ ʨʽʟʥʠʭ ʫʤʦʚ ʨʫʭʫ. 

4.1.2 ʄʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʦʙô̒ ʤʽʚ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ 

ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ ʚ ʤʽʩʪʘʭ ʟʘʣʝʞʥʦ ʚʽʜ ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ 

ʅʘʩʪʫʧʥʦʶ ʚʝʣʠʯʠʥʦʶ, ʷʢʫ ʤʦʞʥʘ ʧʨʦʛʥʦʟʫʚʘʪʠ ʥʘ ʦʩʥʦʚʽ ʩʝʨʝʜʥʴʦʾ ʐʈ ʚ 

ʤʽʩʴʢʠʭ ɺɼʄ, ʻ ʦʙô̒ ʤ ʚʠʢʠʜʽʚ ɯʊ, ʱʦ ʟʘʙʨʫʜʥʶʶʪʴ ʘʪʤʦʩʬʝʨʫ. ɼʣʷ ʪʦʛʦ, ʱʦʙ ʜʦʩʷ-

ʛʪʠ ʧʽʜʚʠʱʝʥʥʷ ʪʦʯʥʦʩʪʽ ʽ ʥʘʜʽʡʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʽʚ ʦʙô̒ ʤʽʚ ʚʠʢʠʜʽʚ, ʤʦʞʥʘ ʦʙô̒ ʜʥʘʪʠ 

ʧʝʨʝʚʘʛʠ ʤʘʢʨʦʤʦʜʝʣʶʚʘʥʥʷ ʧʝʨʝʩʫʚʘʥʴ ʊɿ ʪʘ ʽʤʦʚʽʨʥʽʩʥʠʡ ʭʘʨʘʢʪʝʨ ʐʈ, ʚʠʷʚʣʝ-

ʥʠʡ ʚ ʨʦʟʜʽʣʽ 3 ʜʘʥʦʾ ʨʦʙʦʪʠ. ɺʩʪʘʥʦʚʣʝʥʘ ʚ ʧʽʜʨʦʟʜʽʣʽ 3.3 ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʩʝʨʝʜ-

ʥʴʦʶ ʐʈ ʽ ʧʘʨʘʤʝʪʨʦʤ ʬʦʨʤʠ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ ʰʚʠʜʢʦʩʪʽ ʜʦʟʚʦʣʷʻ ʧʝʨʝʡʪʠ ʚʽʜ v  

ʜʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʰʚʠʜʢʦʩʪʽ ʷʢ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ. ʎʝʡ ʧʝʨʝʭʽʜ ʤʦʞʥʘ ʧʦʢʣʘʩʪʠ 

ʚ ʦʩʥʦʚʫ ʤʝʪʦʜʠʢʠ ʤʦʜʝʣʶʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʊʇ ʥʘ ʜʽʣʷʥʢʘʭ ɺɼʄ ʽ ʨʦʟʨʘʭʫʥʢʫ ʟʘ-

ʣʝʞʥʠʭ ʚʽʜ ʥʝʾ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʘ ʟʘʙʝʟʧʝʯʠʪʴ ʦʪʨʠʤʘʥʥʷ ʥʘʡʙʽʣʴʰ ʧʦʚʥʦ ʾï ʽʥʪʝʨʚʘ-

ʣʴʥʦʾ ʦʮʽʥʢʠ ʦʙô̒ ʤʫ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʤʽʩʪʷʪʴʩʷ ʫ ʚʠʭʣʦʧʥʠʭ ʛʘʟʘʭ 

ʘʚʪʦʤʦʙʽʣʽʚ. ʎʶ ʤʝʪʦʜʠʢʫ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʥʘʩʪʫʧʥʦʶ ʧʦʩʣʽʜʦʚʥʽʩʪʶ ʜʽʡ: 

- ʩʪʚʦʨʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʦʜʝʣʽ. ʇʝʨʰʠʤ ʢʨʦʢʦʤ ʚ ʤʦʜʝʣʶʚʘʥʥʽ ʊʇ ʧʦʚʠʥʥʘ 

ʩʪʘʪʠ ʨʦʟʨʦʙʢʘ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʘʢʨʦʤʦʜʝʣʽ, ʢʦʪʨʘ ʤʘʢʩʠʤʘʣʴʥʦ ʪʦʯʥʦ ʚʽʜʙʠʚʘʣʘ ʙʠ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ɺɼʄ ʽ ʊʇ ʚ ʜʦʩʣʽʜʞʫʚʘʥʦʤʫ ʦʙô̒ ʢʪʽ. ɼʣʷ ʮʴʦʛʦ ʪʨʝʙʘ ʤʘʪʠ ʚ ʨʦʟ-

ʧʦʨʷʜʞʝʥʥʽ ʘʢʪʫʘʣʴʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢ ʪʨʘʥʩʧʦʨʪʥʦʾ ʧʨʦʧʦʟʠʮʽʾ, 

ʪʘʢ ʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʧʠʪʫ. ʊʨʝʙʘ ʟʘʙʝʟʧʝʯʠʪʠ, ʱʦʙ ʚ ʤʦʜʝʣʽ ʙʫʣʠ ʚʠʢʦʨʠʩʪʘʥʽ ʢʦ-

ʨʝʢʪʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʫʣʠʮʴ, ʜʦʨʽʛ ʽ ʆɼʈ. ʇʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʧʠ-

ʪʫ ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʚʘʨʪʦ ʧʨʠʜʽʣʠʪʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʚʝʣʠʯʠʥ ʽʥʪʝʥʩʠʚ-

ʥʦʩʪʽ ʽ ʰʚʠʜʢʦʩʪʽ ʊʇ ʾʭ ʨʝʘʣʴʥʠʤ ʟʥʘʯʝʥʥʷʤ. ɿʘ ʧʽʜʩʫʤʢʘʤʠ ʩʪʚʦʨʝʥʥʷ ʪʨʘʥʩʧʦʨʪ-

ʥʦʾ ʤʦʜʝʣʽ ʚʦʥʘ ʧʦʚʠʥʥʘ ʦʙô̒ ʢʪʠʚʥʦ ʚʽʜʙʠʚʘʪʠ ʦʩʥʦʚʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʥʩʧʦʨʪ-

ʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʤʽʩʪʽ (ʚ ʦʙô̒ ʢʪʽ ʤʦʜʝʣʶʚʘʥʥʷ); 
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- ʨʦʟʨʘʭʫʥʦʢ ʚ ʩʪʚʦʨʝʥʽʡ ʤʦʜʝʣʽ ʩʝʨʝʜʥʴʦʾ ʐʈ ʊɿ ʧʨʠ ʾʭ ʧʨʷʤʫʚʘʥʥʽ ʤʽʞ 

ʦʙô̒ ʢʪʘʤʠ ʪʷʞʽʥʥʷ (ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʨʘʡʦʥʘʤʠ); 

- ʦʮʽʥʢʘ ʧʘʨʘʤʝʪʨʘ ʬʦʨʤʠ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ ʐʈ ʤʽʞ ʊʈ ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʝʛʨʝ-

ʩʽʡʥʦʾ ʟʘʣʝʞʥʦʩʪʽ (3.3). ʇʨʠ ʮʴʦʤʫ ʧʘʨʘʤʝʪʨ ʤʘʩʰʪʘʙʫ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʷʢ 
v

g
 [77]; 

- ʨʦʟʨʘʭʫʥʦʢ 0,05-ʢʚʘʥʪʠʣʷ ʨʦʟʧʦʜʽʣʫ ʐʈ (5-ʛʦ ʧʝʨʮʝʥʪʠʣʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ); 

- ʨʦʟʨʘʭʫʥʦʢ 0,95-ʢʚʘʥʪʠʣʷ ʨʦʟʧʦʜʽʣʫ ʐʈ (95-ʛʦ ʧʝʨʮʝʥʪʠʣʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ); 

- ʽʥʪʝʨʚʘʣʴʥʘ ʦʮʽʥʢʘ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʧʦ ʚʩʽʡ ɺɼʄ ʤʦʜʝʣʴʦʚʘʥʦʛʦ ʦʙô̒ ʢʪʫ; 

- ʽʥʪʝʨʚʘʣʴʥʘ ʦʮʽʥʢʘ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʥʘ ɺɼʄ ʥʘ ʦʩʥʦʚʽ ʭʘʨʘʢʪʝ-

ʨʠʩʪʠʢ ʐʈ ʤʽʞ ʊʈ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʠʢʠ, ʟʘʢʣʘʜʝʥʦʾ ʚ ʧʨʦʮʝʜʫʨʫ Pollution-

Emis ʚ PTVÈ VISUM ʽ ʟʘʩʥʦʚʘʥʦʶ ʥʘ ʜʘʥʠʭ ʧʨʦ ʧʠʪʦʤʽ ʚʠʢʠʜʠ ʘʚʪʦʪʨʘʥʩʧʦʨʪʫ, ʱʦ 

ʚʠʜʘʶʪʴʩʷ ʌʝʜʝʨʘʣʴʥʠʤ ʚʽʜʦʤʩʪʚʦʤ ʟ ʦʭʦʨʦʥʠ ʜʦʚʢʽʣʣʷ ʐʚʝʡʮʘʨʽʾ (BAFU ï Bun-

desamt f¿r Umwelt, ʘʥʛʣ. Swiss Federal Office for the Environment (FOEN)) [57]. 

ʎʷ ʤʝʪʦʜʠʢʘ ʟʘʩʥʦʚʘʥʘ ʥʘ ʨʦʟʨʘʭʫʥʢʫ ʧʠʪʦʤʠʭ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦ-

ʚʠʥ ï ʦʢʩʠʜʽʚ ʘʟʦʪʫ (NOx), ʦʢʩʠʜʫ ʚʫʛʣʝʮʶ (CO), ʚʫʛʣʝʚʦʜʥʽʚ (HC) ʽ ʜʽʦʢʩʠʜʫ ʩʽʨʢʠ 

(SO2) ï ʚ ʛʨʘʤʘʭ ʥʘ ʢʽʣʦʤʝʪʨ ʧʨʦʙʽʛʫ ʟʘʣʝʞʥʦ ʚʽʜ ʐʈ ʊɿ. ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʠʪʦʤʠʭ 

ʚʠʢʠʜʽʚ n-ʛʦ ʚʠʜʫ ( )nE  ( x 2NO , CO, HC, SOn= ) ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʦʣʽʥʦʤʠ ʧô̫ ʪʦʛʦ 

ʧʦʨʷʜʢʫ 

 

 ( ) 2 3 4 5Ĕ Ĕ ĔĔ Ĕ ĔnE a b v c v d v e v f v= + Ö + Ö + Ö + Ö + Ö, (4.3) 

 

ʫ ʷʢʠʭ ʘʨʛʫʤʝʥʪʦʤ ʻ ʐʈ v  ʟ ʢʦʝʬʽʮʽʻʥʪʘʤʠ Ĕ Ĕ ĔĔ Ĕ Ĕ, , , , ,a b c d e f, ʦʪʨʠʤʘʥʠʤʠ ʟʘ ʜʦʧʦʤʦ-

ʛʦʶ ʨʝʛʨʝʩʽʡʥʦʛʦ ʘʥʘʣʽʟʫ ʟ ʜʘʥʠʭ BAFU [25, 57] ʦʢʨʝʤʦ ʜʣʷ ʣʝʛʢʦʚʠʭ (passenger car) 

ʽ ʚʘʥʪʘʞʥʠʭ (heavy goods vehicle ï HGV) ʘʚʪʦʤʦʙʽʣʽʚ. ʆʩʢʽʣʴʢʠ ʚ ʮʽʡ ʨʦʙʦʪʽ ʨʦʟʛʣʷ-

ʜʘʻʪʴʩʷ ʨʫʭ ʊɿ ʚ ʤʽʩʴʢʠʭ ʫʤʦʚʘʭ, ʜʝ ʯʘʩʪʢʘ ʚʘʥʪʘʞʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʫ ʩʢʣʘʜʽ ʊʇ ʻ 

ʜʦʩʠʪʴ ʤʘʣʦʶ, ʧʨʘʢʪʠʯʥʠʡ ʽʥʪʝʨʝʩ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʟʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ 

Ĕ Ĕ ĔĔ Ĕ Ĕ, , , , ,a b c d e f ʜʣʷ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ, ʪʘʙʣ. 4.2. 

ʊʫʪ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʫ ʙʘʛʘʪʴʦʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʦʛʥʦʟʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʊʇ, ʚʠʤʽʨʶʚʘʥʠʭ ʚ ʧʨʠʚʝʜʝʥʠʭ ʜʦ ʣʝʛʢʦʚʦʛʦ ʘʚʪʦʤʦʙʽʣʷ ʦʜʠʥʠʮʷʭ 
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(PCU). ɼʣʷ ʪʘʢʦʛʦ ʧʨʠʚʝʜʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʦʜʥʦʡʤʝʥʥʽ ʢʦʝʬʽʮʽʻʥʪʠ, ʽ ʮʝ ʚʢʘ-

ʟʫʻ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʨʦʟʛʣʷʜʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʊʇ, ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʷʢʠʭ ʚʠʤʽʨʶʚʘʪʠ-

ʤʝʪʴʩʷ ʚ ʧʨʠʚʝʜʝʥʠʭ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʷʭ (ʇʃɸ). 

 

ʊʘʙʣʠʮʷ 4.2 ï ʂʦʝʬʽʮʽʻʥʪʠ ʧʦʣʽʥʦʤʘ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʧʠʪʦʤʠʭ ʚʠʢʠʜʽʚ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʣʝʛʢʦʚʠʤʠ ʘʚʪʦʤʦʙʽʣʷʤʠ [25] 

ɿʘʙʨʫʜʥʠʢ n 
ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʚ ʧʦʣʽʥʦʤʽ (4.3) 

Ĕa  Ĕb  Ĕc  Ĕd  Ĕe Ĕf  

NOx 0,18965 5,58  10-3 -1,93  10-4 2,57  10-6 -6,56  10-9 -2,07  10-11 

CO 3,2587 -8,05  10-2 6,73  10-4 -1,21  10-6 -6,39  10-9 3,77  10-11 

HC 0,43608 -1,34  10-2 1,86  10-4 -1,22  10-6 3,97  10-9 -5,66  10-12 

SO2 117,0 -3,8913 7,28  10-2 -7,24  10-4 3,89  10-6 -8,20  10-9 

 

ʂʦʝʬʽʮʽʻʥʪʠ ʚ ʪʘʙʣ. 4.2 ʨʘʟʦʤ ʟ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʢʦʨʝʩʧʦʥʜʝʥʮʽʾ, ʐʈ ʽ ʚʽʜʩ-

ʪʘʥʽ ʤʽʞ ʊʈ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʘʙʩʦʣʶʪʥʦʾ ʚʝʣʠʯʠʥʠ ʚʠʢʠʜʽʚ 

ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʫ: 
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ʜʝ ( )n
totalE  ï ʩʫʤʘʨʥʠʡ ʦʙô̒ ʤ ʚʠʢʠʜʽʚ n-ʾ ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ ʥʘ ɺɼʄ ʤʦʜʝ-

ʣʴʦʚʘʥʦʛʦ ʦʙô̒ ʢʪʫ, ʢʛ; 

( )n
ijE  ï ʧʠʪʦʤʘ ʚʝʣʠʯʠʥʘ ʚʠʢʠʜʽʚ n-ʾ ʟʘʙʨʫʜʥʶʶʯʦʾ ʨʝʯʦʚʠʥʠ, ʟʘʣʝʞʥʘ ʚʽʜ ʩʝ-

ʨʝʜʥʴʦʾ ʐʈ ʊɿ ijv  ʤʽʞ ʊʈ i ʪʘ j, ʛ/ʢʤ; 

ijl  ï ʚʽʜʩʪʘʥʴ ʤʽʞ ʊʈ i ʪʘ j, ʢʤ; 

ijh  ï ʚʝʣʠʯʠʥʘ ʢʦʨʝʩʧʦʥʜʝʥʮʽʾ ʤʽʞ ʊʈ i ʪʘ j ʟʘ ʘʥʘʣʽʟʦʚʘʥʠʡ ʧʝʨʽʦʜ, ʇʃɸ. 

ʉʝʨʝʜʥʷ ʐʈ ʤʽʞ ʊʈ ijv  ʽ ʚʽʜʩʪʘʥʽ ʧʦʾʟʜʦʢ ʤʽʞ ʊʈ ijl  ʤʦʞʫʪʴ ʙʫʪʠ ʦʪʨʠʤʘʥʽ ʟ 

ʚʽʜʧʦʚʽʜʥʠʭ ʤʘʪʨʠʮʴ ʚʠʪʨʘʪ, ʨʦʟʨʘʭʦʚʘʥʠʭ ʚ ʧʨʦʛʨʘʤʥʦʤʫ ʟʘʙʝʟʧʝʯʝʥʥʽ 
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PTVÈ VISUM. ɺʝʣʠʯʠʥʠ ʢʦʨʝʩʧʦʥʜʝʥʮʽʡ ʤʽʞ ʊʈ ijh  ʤʘʶʪʴ ʙʫʪʠ ʜʦʩʪʫʧʥʽ ʟʘ ʨʝʟʫʣʴ-

ʪʘʪʘʤʠ ʩʪʚʦʨʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʦʜʝʣʽ ʦʙô̒ ʢʪʫ ʜʦʩʣʽʜʞʝʥʥʷ. 

ɯʥʪʝʨʚʘʣʴʥʘ ʦʮʽʥʢʘ ʐʈ ʽ ʚʝʣʠʯʠʥʠ ʚʠʢʠʜʽʚ ʟʘʙʨʫʜʥʶʶʯʠʭ ʨʝʯʦʚʠʥ ʥʘ ʤʝʨʝʞʽ 

ʤʦʜʝʣʴʦʚʘʥʦʛʦ ʦʙô̒ ʢʪʫ ʨʘʟʦʤ ʟ ʦʮʽʥʢʦʶ ʰʫʤʫ ʧʨʠʩʢʦʨʝʥʥʷ ʚʽʜʢʨʠʚʘʶʪʴ ʤʦʞʣʠ-

ʚʽʩʪʴ ʧʨʦʛʥʦʟʫ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʊʇ, ʾʭ ʚʧʣʠʚʫ ʥʘ ʥʘʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ ,̔ ʚʽʜʧʦʚʽʜ-

ʥʦ, ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʟʤʽʥ ʫ ʤʽʩʴʢʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤʘʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘ-

ʭʦʜʽʚ ʧʦ ʆɼʈ. 

4.2 ʌʦʨʤʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʦʜʝʣʽ ʮʝʥʪʨʘʣʴʥʦʛʦ ʨʘʡʦʥʫ ʤʽʩʪʘ ʍʘʥʦʡ, 

ʃʦʥʛʙôʥ̒ 

ʇʨʠ ʚʠʙʦʨʽ ʦʙô̒ ʢʪʫ ʜʣʷ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʚ ʧʽʜʨʦʟʜʽ-

ʣʘʭ 2.1, 2.2 ʤʝʪʦʜʠʢ ʤʦʜʝʣʶʚʘʥʥʷ ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʤʽʩʴʢʠʭ ʊʇ, ʘ ʪʘʢʦʞ ʦʧʠʩʘ-

ʥʠʭ ʚ 4.1 ʤʝʪʦʜʠʢ ʦʮʽʥʢʠ ʰʫʤʫ ʧʨʠʩʢʦʨʝʥʥʷ ʽ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʜʦʮʽʣʴʥʦ 

ʢʝʨʫʚʘʪʠʩʷ ʚʠʤʦʛʘʤʠ, ʙʣʠʟʴʢʠʤʠ ʜʦ ʧʨʝʜô̫ ʚʣʝʥʠʭ ʜʦ ʦʙô̒ ʢʪʫ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʚ ʧʽʜʨʦʟʜʽʣʘʭ 3.1 ʽ 3.2, ʘ ʩʘʤʝ: 

ʘ) ʪʨʘʥʩʧʦʨʪʥʘ ʤʦʜʝʣʴ ʦʙô̒ ʢʪʫ ʤʘʻ ʙʫʪʠ ʥʝʚʝʣʠʢʦʛʦ ʨʦʟʤʽʨʫ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʟʘ-

ʙʝʟʧʝʯʠʪʠ: 

- ʤʦʞʣʠʚʽʩʪʴ ʪʦʯʥʦʛʦ ʥʘʣʘʰʪʫʚʘʥʥʷ ʤʦʜʝʣʽ; 

- ʨʦʟʫʤʽʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʠʢ; 

- ʜʝʪʘʣʴʥʝ ʚʽʜʙʠʪʪʷ ʚ ʨʝʟʫʣʴʪʘʪʘʭ ʨʦʟʨʘʭʫʥʢʽʚ ʟʤʽʥ, ʧʦʚô̫ ʟʘʥʠʭ ʟ ʦʨʛʘʥʽ-

ʟʘʮʽʻʶ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʥʘ ʦʢʨʝʤʠʭ ʚʫʣʠʮʷʭ (ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʟʤʽʥ ʚ ʆɼʈ); 

ʙ) ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʷ ʤʝʨʝʞʘ ʦʙô̒ ʢʪʫ ʤʦʜʝʣʶʚʘʥʥʷ ʤʘʻ ʙʫʪʠ ʚʠʩʦʢʦ ʟʘʚʘʥʪʘ-

ʞʝʥʦʶ, ʽʟ ʩʢʣʘʜʥʠʤʠ ʚ ʢʦʥʪʝʢʩʪʽ ʰʚʠʜʢʦʩʪʽ ʫʤʦʚʘʤʠ ʨʫʭʠ, ʢʦʪʨʽ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ ʧʽ-

ʢʦʚʠʭ ʧʝʨʽʦʜʽʚ ʚ ʨʦʙʦʪʽ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ; 

ʚ) ʦʙô̒ ʢʪ ʤʘʻ ʙʫʪʠ ʨʝʘʣʴʥʠʤ, ʪʦʙʪʦ ʡʦʛʦ ʤʦʜʝʣʴ ʤʘʻ ʙʫʪʠ ʧʦʙʫʜʦʚʘʥʘ ʥʘ ʬʘʢ-

ʪʠʯʥʽʡ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʽ, ʚʽʜʧʦʚʽʜʥʦ, ʘʜʝʢʚʘʪ-

ʥʦ ʚʽʜʙʠʚʘʪʠ ʾʭ. 
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ʊʘʢʦʞ ʩʣʽʜ ʜʦʜʘʪʠ ʚʠʤʦʛʫ ʜʦ ʘʢʪʫʘʣʴʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʦʜʝʣʽ, ʦʩʢʽʣʴʢʠ ʨʝ-

ʟʫʣʴʪʘʪʠ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʠʢʠ ʙʫʜʫʪʴ ʥʘʡʙʽʣʴʰ ʮʽʥʥʠʤʠ ʽ ʥʘʦʯʥʠ-

ʤʠ, ʷʢʱʦ ʚʦʥʠ ʚʽʜʥʦʩʠʪʠʤʫʪʴʩʷ ʜʦ ʜʽʶʯʦʾ ʥʠʥʽ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ. 

ɹʘʟʦʶ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʤʦʜʝʣʽ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʫʩʽʤ ʟʛʘʜʘʥʠʤ ʚʠʤʦʛʘʤ, ʩʪʘʣʘ ʨʦ-

ʟʨʦʙʣʝʥʘ ʚ ʧʨʦʛʨʘʤʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ PTVÈ VISUM [25] ʚô̒ ʪʥʘʤʩʴʢʦʶ ʢʦʥʩʘʣʪʠʥʛʦ-

ʚʦʶ ʢʦʤʧʘʥʽʻʶ Transport Engineering Design Incorporated (TEDI) [116] ʪʨʘʥʩʧʦʨʪʥʘ 

ʤʦʜʝʣʴ ʩʪʦʣʠʮʽ ɺô̒ ʪʥʘʤʫ ʤ. ʍʘʥʦʡ. ɹʫʜʫʯʠ ʜʫʞʝ ʚʠʩʦʢʦ ʜʝʪʘʣʽʟʦʚʘʥʦʶ, ʮʷ ʪʨʘʥʩ-

ʧʦʨʪʥʘ ʤʦʜʝʣʴ ʩʪʚʦʨʶʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʣʽʜʞʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʦʢʨʝʤʠʭ 

ʨʘʡʦʥʘʭ (quԀn) ʤʽʩʪʘ. ʊʘʢʽ ʨʘʡʦʥʠ ʻ ʚʽʜʥʦʩʥʦ ʥʝʚʝʣʠʢʠʤʠ ʦʙô̒ ʢʪʘʤʠ, ʽ ʚʫʣʠʯʥʦ-

ʜʦʨʦʞʥʷ ʤʝʨʝʞʘ ʚ ʥʠʭ ʮʽʣʢʦʤ ʧʨʠʜʘʪʥʘ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥ-

ʥʷ. ɺʽʜʧʦʚʽʜʥʦ, ʚʠʥʠʢʘʻ ʧʠʪʘʥʥʷ ʚʠʙʦʨʫ ʨʘʡʦʥʫ ʤʽʩʪʘ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʨʦ-

ʟʧʦʜʽʣʫ ʊʇ. 

ʏʝʨʝʟ ʦʩʦʙʣʠʚʦʩʪʽ ʤʽʩʮʝʚʦʩʪʽ, ʥʘ ʷʢʽʡ ʨʦʟʪʘʰʦʚʘʥʝ ʤ. ʍʘʥʦʡ, ʜʣʷ ʤʦʜʝʣʶʚʘʥ-

ʥʷ ʊʇ ʽ ʜʦʩʣʽʜʞʝʥʥʷ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʙʫʚ ʦʙʨʘʥʠʡ ʮʝʥʪʨʘʣʴʥʠʡ ʨʘʡʦʥ ʃʦʥʛʙôʥ̒ 

(Long Bi°n), ʱʦ ʟʥʘʭʦʜʠʪʴʩʷ ʫ ʚʠʛʠʥʽ ʨʽʯʦʢ ʍʦʥʛʭʘ (S¹ng H֟ng) ʽ ɼʠʦʥʛ (S¹ng 

ņu֝ng). ʈʽʯʢʠ ʦʪʦʯʫʶʪʴ ʨʘʡʦʥ ʟ ʫʩʽʭ ʙʦʢʽʚ, ʦʢʨʽʤ ʧʽʚʜʝʥʥʦʛʦ ʩʭʦʜʫ, ʱʦ ʽʩʪʦʪʥʦ ʦʙ-

ʤʝʞʫʻ ʤʦʞʣʠʚʦʩʪʽ ʚôʾ ʟʜʫ-ʚʠʾʟʜʫ ʟ ʥʴʦʛʦ. ʎʝ ʨʦʙʠʪʴ ʡʦʛʦ ʪʨʘʥʩʧʦʨʪʥʫ ʩʠʩʪʝʤʫ ʫʤʦ-

ʚʥʦ ʽʟʦʣʴʦʚʘʥʦʶ ʽ ʜʫʞʝ ʟʨʫʯʥʦʶ ʜʣʷ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ ʤʝʪʦ-

ʜʠʢ ʨʦʟʧʦʜʽʣʫ ʊʇ ʽ ʦʮʽʥʢʠ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʊʘʢʦʞ ʜʣʷ ʮʴʦʛʦ ʨʘʡʦʥʫ ʚʠʷʚʠʣʘʩʷ ʜʦ-

ʩʪʫʧʥʦʶ ʤʦʞʣʠʚʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ ʽ ʧʨʦʚʝʜʝʥʥʷ ʥʘʪʫʨʥʠʭ ʟʘʤʽʨʽʚ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʊʇ. 

ʇʨʠ ʮʴʦʤʫ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʯʝʨʝʟ ʙʽʣʴʰ ʟʘʛʘʣʴʥʝ ʧʨʠʟʥʘʯʝʥʥʷ ʪʨʘʥʩʧʦʨʪ-

ʥʦʾ ʤʦʜʝʣʽ ʤ. ʍʘʥʦʡ ʾʾ ʩʢʣʘʜʦʚʘ ʯʘʩʪʠʥʘ ï ʪʨʘʥʩʧʦʨʪʥʘ ʤʝʨʝʞʘ ʨʘʡʦʥʫ ʃʦʥʛʙôʥ̒ ï 

ʚʩʝ ʞ ʧʦʪʨʝʙʫʚʘʣʘ ʧʝʚʥʦʛʦ ʜʦʦʧʨʘʮʶʚʘʥʥʷ ʜʣʷ ʪʦʯʥʽʰʦʛʦ ʚʽʜʙʠʪʪʷ ʚʣʘʩʥʠʭ ʭʘʨʘʢ-

ʪʝʨʠʩʪʠʢ. ɿ ʮʽʻʶ ʤʝʪʦʶ ʨʘʡʦʥ ʃʦʥʛʙôʥ̒ ʙʫʚ ʨʦʟʛʣʷʥʫʪʠʡ ʷʢ ʦʢʨʝʤʠʡ ʦʙô̒ ʢʪ ʤʦʜʝ-

ʣʶʚʘʥʥʷ ʟ ʤʝʞʘʤʠ, ʱʦ ʧʦʩʣʽʜʦʚʥʦ ʧʨʦʭʦʜʷʪʴ ʧʦ: 

- ʨʽʯʮʽ ɼʠʦʥʛ (S¹ng ņu֝ng); 

- ʘʚʪʦʤʘʛʽʩʪʨʘʣʽ çʍʘʥʦʡ ï ɹʘʢʟʷʥʛè (ņҼ֩ng cao t֝c H¨ N֥i ï BԂc Giang); 

- ʥʘʮʽʦʥʘʣʴʥʽʡ ʜʦʨʦʟʽ 1A (ņ. Qu֝c l֥ 1A); 

- ʤʦʩʪʫ ʊʭʘʥʴʯ ̔(CӺu Thanh Tr³); 

- ʨʽʯʮʽ ʍʦʥʛʭʘ (S¹ng H֟ng), ʨʠʩ. 4.3. 
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ʈʠʩʫʥʦʢ 4.3 ï ʇʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʨʘʥʩʧʦʨʪʥʽʡ ʤʦʜʝʣʽ ʤʽʩʪʘ ʍʘʥʦʡ 

ʤʝʨʝʞʘ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ ʨʘʡʦʥʫ ʃʦʥʛʙôʥ̒ 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʘ ʦʪʨʠʤʘʥʘ ʪʨʘʥʩʧʦʨʪʥʘ ʤʦʜʝʣʴ, ʷʢʘ ʦʧʠʩʫʻ ʪʝʨʠʪʦʨʽʶ ʧʣʦ-

ʱʝʶ 58,3 ʢʤ2, ʱʦ ʩʢʣʘʜʘʻ ʧʨʠʙʣʠʟʥʦ 1,7 % ʧʣʦʱ ̔ʍʘʥʦʷ. ɼʦ ʾʾ ʩʢʣʘʜʫ ʚʭʦʜʷʪʴ 

14 ʪʨʘʥʩʧʦʨʪʥʠʭ ʨʘʡʦʥʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʘʜʤʽʥʽʩʪʨʘʪʠʚʥʠʤ ʢʚʘʨʪʘʣʘʤ (phҼ֩ng) 

ʨʘʡʦʥʫ ʃʦʥʛʙôʥ̒. 

ɺʠʜʠ ʪʨʘʥʩʧʦʨʪʫ, ʱʦ ʚʟʘʻʤʦʜʽʶʪʴ ʚ ʤʦʜʝʣʽ, ʟ ʾʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʝʜʩʪʘʚ-

ʣʝʥʽ ʥʘʩʪʫʧʥʠʤʠ ʩʠʩʪʝʤʘʤʠ ʪʨʘʥʩʧʦʨʪʫ, ʪʘʙʣ. 4.3. 

ʄʦʜʝʣʴ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ ʨʘʡʦʥʫ ʙʫʣʘ ʽʩʪʦʪʥʦ ʜʦʧʨʘʮʴʦʚʘʥʘ, ʱʦ 

ʜʦʟʚʦʣʠʣʦ ʜʝʪʘʣʴʥʽʰʝ ʚʽʜʙʠʪʠ ʾʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ɼʦʦʧʨʘʮʶʚʘʥʥʷ ʤʦʜʝʣʽ ʧʦʣʷʛʘʣʦ 

ʚ ʪʦʤʫ, ʱʦʙ ʚʥʝʩʪʠ ʚ ʥʝʾ ʚʫʟʣʠ ʽ ʚʽʜʨʽʟʢʠ, ʱʦ ʦʧʠʩʫʶʪʴ ʫʩʽ ʦʩʥʦʚʥʽ ʚʫʣʠʮʽ, ʜʦʨʦʛʠ ʽ 

ʤʘʛʽʩʪʨʘʣʽ, ʧʦ ʷʢʠʭ ʚʽʜʙʫʚʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰ ʽʥʪʝʥʩʠʚʥʠʡ ʨʫʭ ʪʨʘʥʩʧʦʨʪʫ ʽ ʷʢʽ ʚʘʞʣʠ-
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ʚʽ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʟʧʦʜʽʣʫ ʊʇ ʚ ʨʘʡʦʥʽ (ʚʫʟʣʠ ʚ PTVÈ VISUM ï ʮʝ ʪʦʯʢʦʚʽ 

ʦʙôʻʢʪʠ, ʷʢʽ ʚʠʟʥʘʯʘʶʪʴ ʧʨʦʩʪʦʨʦʚʝ ʧʦʣʦʞʝʥʥʷ ʧʝʨʝʭʨʝʩʪʴ, ʟʫʧʠʥʦʢ ʛʨʦʤʘʜʩʴʢʦʛʦ 

ʪʨʘʥʩʧʦʨʪʫ, ʟʘʣʽʟʥʠʯʥʠʭ ʚʫʟʣʽʚ, ʤʽʩʮʴ ʟʤʽʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʽʣʷʥʦʢ ʤʝʨʝʞʽ; ʚʦʥʠ ʻ 

ʧʦʯʘʪʢʦʚʠʤʠ ʘʙʦ ʢʽʥʮʝʚʠʤʠ ʧʫʥʢʪʘʤʠ ʚʽʜʨʽʟʢʽʚ ɺɼʄ. ɺʽʜʨʽʟʢʠ ʩʧʦʣʫʯʘʶʪʴ ʚʫʟʣʠ ʽ 

ʪʘʢʠʤ ʯʠʥʦʤ ʦʧʠʩʫʶʪʴ ʚʫʣʠʮʽ ʽ ʜʦʨʦʛʠ; ʚʽʜʨʽʟʦʢ ï ʮʝ ʩʧʨʷʤʦʚʘʥʝ ʨʝʙʨʦ, ʱʦ ʭʘʨʘʢ-

ʪʝʨʠʟʫʻʪʴʩʷ ʧʨʷʤʠʤ ʽ ʟʚʦʨʦʪʥʠʤ ʥʘʧʨʷʤʘʤʠ, ʷʢʽ ʻ ʜʚʦʤʘ ʩʘʤʦʩʪʽʡʥʠʤʠ ʦʙôʻʢʪʘʤʠ 

ʤʝʨʝʞʽ ʽ ʦʧʠʩʫʶʪʴʩʷ ʪʘʢʠʤʠ ʘʪʨʠʙʫʪʘʤʠ, ʷʢ ʜʦʚʞʠʥʘ, ʧʝʨʝʣʽʢ ʩʠʩʪʝʤ ʪʨʘʥʩʧʦʨʪʫ, 

ʨʫʭ ʷʢʠʭ ʜʦʟʚʦʣʝʥʠʡ ʥʘ ʥʴʦʤʫ, ʧʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ, ʜʦʟʚʦʣʝʥʘ ʰʚʠʜʢʽʩʪʴ ʨʫ-

ʭʫ, ʨʽʚʝʥʴ ʟʘʚʘʥʪʘʞʝʥʥʷ ʪʘ ʽʥ.). ɺ ʨʝʟʫʣʴʪʘʪʽ ʢʽʣʴʢʽʩʪʴ ʚʫʟʣʽʚ ʫ ʤʦʜʝʣʴʦʚʘʥʽʡ ɺɼʄ 

ʩʢʣʘʣʘ 449, ʚʽʜʨʽʟʢʽʚ ï 1436, ʟʘʛʘʣʴʥʘ ʧʨʦʪʷʞʥʽʩʪʴ ʤʝʨʝʞʽ ï 223,8 ʢʤ. ɻʨʘʬʽʯʥʦ, 

ʫʪʦʯʥʝʥʘ ʤʦʜʝʣʴ ɺɼʄ ʨʘʡʦʥʫ ʃʦʥʛʙôʻʥ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 4.4. 

 

ʊʘʙʣʠʮʷ 4.3 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʩʠʩʪʝʤ ʪʨʘʥʩʧʦʨʪʫ, ʱʦ ʚʟʘʻʤʦʜʽʶʪʴ ʚ 

ʪʨʘʥʩʧʦʨʪʥʽʡ ʤʦʜʝʣʽ ʨʘʡʦʥʫ ʃʦʥʛʙôʻʥ 

ʉʠʩʪʝʤʘ ʪʨʘʥʩʧʦʨʪʫ 

ʇʦʟʥʘʯʝʥʥʷ ʩʠʩʪʝʤʠ 

ʪʨʘʥʩʧʦʨʪʫ ʚ ʤʦʜʝʣʽ 

PTVÈ VISUM 

ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ ʫ 

ʚʽʣʴʥʽʡ ʤʝʨʝʞʽ, 

ʢʤ/ʛʦʜ 
ʢʦʜ ʥʘʟʚʘ 

ɺʝʣʦʩʠʧʝʜ BIKE Bike 20 

ɸʚʪʦʤʦʙʽʣʴ CAR Car 40 

ɸʚʪʦʙʫʩ (ʤʽʞʤʽʩʴʢʠʡ) Co Coach 40 

ɸʚʪʦʙʫʩ (ʤʽʩʴʢʠʡ) BUS Bus 30 

ɺʘʥʪʘʞʥʠʡ ʘʚʪʦʤʦʙʽʣʴ HGV HGV 40 

ʄʦʪʦʮʠʢʣ MC Motorcycle 40 

ʇʽʰʦʭʽʜ PED Pedestrians 5 

 

ʆʢʨʽʤ ʮʴʦʛʦ, ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʨʦʟʧʦʜʽʣʫ ʊʇ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʽʡ ʤʝʨʝʞʽ ʤʦʜʝʣʴ ɯʊ 

ʚ ʨʘʡʦʥʽ ʃʦʥʛʙôʻʥ ʙʫʣʘ ʜʦʧʦʚʥʝʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʨʝʛʫʣʴʦʚʘʥʠʭ ʧʝʨʝʭʨʝʩʪʴ, ʘ 

ʩʘʤʝ ʽʥʬʦʨʤʘʮʽʻʶ ʧʨʦ ʩʚʽʪʣʦʬʦʨʥʽ ʮʠʢʣʠ. ʇʨʦʩʪʦʨʦʚʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʩʚʽʪʣʦʬʦʨʥʠʭ 
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ʦʙô̒ ʢʪʽʚ ʚ ʨʘʡʦʥʽ ʃʦʥʛʙôʻʥ ʧʨʝʜʩʪʘʚʣʝʥʝ ʥʘ ʨʠʩ. 4.5. 

 

 

 

ʈʠʩʫʥʦʢ 4.4 ï ʄʦʜʝʣʴ ɺɼʄ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ 

ʚ ʨʘʡʦʥʽ ʃʦʥʛʙôʻʥ ʤ̔ ʩʪʘ ʍʘʥʦʡ 

 

ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʮʠʢʣʠ ʨʝʛʫʣʶʚʘʥʥʷ ʩʚʽʪʣʦʬʦʨʥʠʭ ʦʙô̒ ʢʪʽʚ ʚ ʨʘʡʦʥʽ ʙʫʣʘ 

ʦʪʨʠʤʘʥʘ ʚʽʜ ʎʝʥʪʨʫ ʫʧʨʘʚʣʽʥʥʷ ʜʦʨʦʞʥʽʤ ʨʫʭʦʤ ɺʽʜʜʽʣʫ ʪʨʘʥʩʧʦʨʪʫ ʤ. ʍʘʥʦʡ 

[118], ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʾʾ ʫ ʩʚʦʾʡ ʜʽʷʣʴʥʦʩʪʽ, ʨʝʛʫʣʶʶʯʠ ʜʦʨʦʞʥʽʡ ʨʫʭ ʚ ʤʽʩʪʽ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ CadProVNM [118]. ʇʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʤʽʩʪʠʪʴ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʯʘʩ ʛʦʨʽʥʥʷ ʟʘʙʦʨʦʥʥʦʛʦ (ʯʝʨʚʦʥʦʛʦ), ʧʨʦʤʽʞʥʦʛʦ (ʞʦʚʪʦ-

ʛʦ) ʩʠʛʥʘʣʽʚ ʩʚʽʪʣʦʬʦʨʽʚ, ʘ ʪʘʢʦʞ ʩʠʛʥʘʣʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʫʭ (ʟʝʣʝʥʦʛʦ) ʜʣʷ ʢʦʞʥʦʛʦ 

ʜʦʟʚʦʣʝʥʦʛʦ ʥʘ ʧʝʨʝʭʨʝʩʪʷʭ ʥʘʧʨʷʤʢʫ ʨʫʭʫ, ʜʦʜʘʪʦʢ ɹ. ʎʷ ʽʥʬʦʨʤʘʮʽʷ ʜʣʷ ʨʘʥʢʦʚʦ-

ʛʦ ʧʝʨʦ̔ʜʫ-ʧ̔ʢ ʙʫʣʘ ʧʝʨʝʥʝʩʝʥʘ ʚ ʤʦʜʝʣʴ ʚ ʘʪʨʠʙʫʪʠ ʦʙô̒ ʢʪʽʚ ʤʝʨʝʞʽ çʇʦʚʦʨʦʪʠè, 

ʷʢʽ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʟʛʘʜʘʥʽ ʥʘʧʨʷʤʢʠ ʨʫʭʫ. 
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ʈʠʩʫʥʦʢ 4.5 ï ʈʦʟʪʘʰʫʚʘʥʥʷ ʩʚʽʪʣʦʬʦʨʥʠʭ ʦʙô̒ ʢʪʽʚ ʚ ʨʘʡʦʥʽ ʃʦʥʛʙôʻʥ 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʚ PTVÈ VISUM ʙʫʚ ʚʥʝʩʝʥʠʡ ʤʘʩʠʚ ʜʘʥʠʭ ʧʨʦ ʩʚʽʪʣʦʬʦʨʥʝ ʨʝʛʫ-

ʣʶʚʘʥʥʷ, ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚ ʪʘʙʣ. ɹ.1 ʜʦʜʘʪʢʫ ɹ, ʷʢʠʡ ʜʦʟʚʦʣʷʻ ʚʨʘʭʫʚʘʪʠ ʟʘʪʨʠʤʢʠ 

ʊɿ ʥʘ ʈʇ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʨʦʟʧʦʜʽʣʫ ʊʇ ʚ ʥʘʡʙʽʣʴʰ ʥʘʧʨʫʞʝʥʠʡ ʧʝʨʽʦʜ ʬʫʥʢʮʽʦ-

ʥʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʩʪʝʤʠ ï ʨʘʥʢʦʚʽ ʛʦʜʠʥʠ-ʧ̔ʢ. 

ʑʦʙ ʦʪʨʠʤʘʪʠ ʨʦʟʧʦʜʽʣ ʊʇ, ʩʪʚʦʨʝʥʘ ʤʦʜʝʣʴ ɺɼʄ ʨʘʡʦʥʫ ʃʦʥʛʙôʻʥ ʙʫʣʘ ʜʦ-

ʧʦʚʥʝʥʘ ʤʦʜʝʣʣʶ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʧʠʪʫ, ʧʨʝʜʩʪʘʚʣʝʥʦ  ʁʤʘʪʨʠʮʝʶ ʢʦʨʝʩʧʦʥʜʝʥʮʽʡ 

(ʄʂ) ʘʚʪʦʤʦʙʽʣʽʚ. ʎʷ ʤʘʪʨʠʮʷ ʚʽʜʙʠʚʘʻ ʧʝʨʝʩʫʚʘʥʥʷ ʊɿ ʧʦ ʨʘʡʦʥʫ, ʽ ʜʣʷ ʾʾ ʨʦʟʨʘʭʫ-

ʥʢʫ ʩʧʦʯʘʪʢʫ ʙʫʣʦ ʧʨʦʚʝʜʝʥʝ ʥʦʚʝ ʤʽʢʨʦʨʘʡʦʥʫʚʘʥʥʷ ʪʝʨʠʪʦʨʽʾ ʨʘʡʦʥʫ ʃʦʥʛʙôʻʥ ʟ 

ʤʝʪʦʶ ʦʪʨʠʤʘʥʥʷ ʥʘʡʙʽʣʴʰ ʪʦʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʝʨʝʩʫʚʘʥʴ ʊɿ ʧʦ ɺɼʄ. 

ʄʝʞʽ ʥʦʚʠʭ ʊʈ ʧʨʠʟʥʘʯʘʣʠʩʷ ʟʘ ʧʨʠʥʮʠʧʦʤ ʦʙô̒ ʜʥʘʥʥʷ ʪʝʨʠʪʦʨʽʡ ʟ ʪʦʯʢʠ ʟʦ-

ʨʫ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʪʷʞʽʥʥʷ ʽ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʘʜʝʢʚʘʪʥʦʛʦ ʚʽʜʦʙʨʘʞʝʥʥʷ ʊʇ 

ʚʟʜʦʚʞ ʦʩʥʦʚʥʠʭ ʤʘʛʽʩʪʨʘʣʝʡ ʨʘʡʦʥʫ. ʗʢ ʥʘʩʣʽʜʦʢ, ʤʘʛʽʩʪʨʘʣʽ ʙʫʣʠ ʧʦʜʽʣʝʥʽ ʤʝʞʘ-
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ʤʠ ʊʈ ʥʘ ʩʝʛʤʝʥʪʠ, ʧʦʢʣʠʢʘʥʽ ʚʽʜʙʠʪʠ ʤʦʞʣʠʚʽ ʟʤʽʥʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʊʇ ʥʘ ʨʽʟʥʠʭ 

ʜʽʣʷʥʢʘʭ ʦʜʥʽʻʾ ʽ ʪʽʻʾ ʞ ʤʘʛʽʩʪʨʘʣʽ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʨʘʡʦʥʫʚʘʥʥʷ ʙʫʣʦ ʚʠʜʽʣʝʥʦ 20 ʚʥʫʪʨʽʰʥʽʭ ʽ 10 ʟʦʚ-

ʥʽʰʥʽʭ ʊʈ, ʢʦʪʨʽ ʩʣʫʛʫʶʪʴ ʜʣʷ ʦʧʠʩʫ ʚôʾ ʟʜʫ ʽ ʚʠʾʟʜʫ ʪʨʘʥʩʧʦʨʪʫ ʥʘ ʤʦʜʝʣʴʦʚʘʥʫ ʪʝ-

ʨʠʪʦʨʽʶ, ʪʦʙʪʦ ʟʚô̫ ʟʢʽʚ ʨʘʡʦʥʫ ʃʦʥʛʙôʻʥ ʟ ʥʘʚʢʦʣʠʰʥʽʤʠ ʪʝʨʠʪʦʨʽʷʤʠ. ʈʝʟʫʣʴʪʘʪ 

ʚʠʜʽʣʝʥʥʷ ʥʦʚʠʭ ʊʈ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ. 4.6. 

 

 
 

ʈʠʩʫʥʦʢ 4.6 ï ʇʦʜʽʣ ʪʝʨʠʪʦʨʽʾ ʨʘʡʦʥʫ ʃʦʥʛʙôʻʥ ʥʘ ʪʨʘʥʩʧʦʨʪʥʽ ʨʘʡʦʥʠ 

 

ɼʘʣʽ ʙʫʣʘ ʟʨʦʙʣʝʥʘ ʧʨʠʚô̫ ʟʢʘ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʧʠʪʫ ʜʦ ɺɼʄ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʧʝʮʽʘʣʴʥʠʭ ʝʣʝʤʝʥʪʽʚ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʦʜʝʣʽ ï ʧʨʠʤʠʢʘʥʴ. ʇʨʠʤʠʢʘʥʥʷ ï ʮʝ ʦʙô̒ ʢʪʠ 

ʤʦʜʝʣʽ, ʟʘ ʜʦʧʦʤʦʛʦʶ ʷʢʠʭ ʫʤʦʚʥʦ ʚʽʜʙʠʚʘʶʪʴʩʷ ʦʩʥʦʚʥʽ ʤʘʨʰʨʫʪʠ ʧʝʨʝʩʫʚʘʥʴ ʤʽʞ 
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ʮʝʥʪʨʦʤ ʪʷʞʽʥʥʷ ʊʈ ʽ ʚʫʟʣʘʤʠ ɺɼʄ: 

- ʧʨʠʤʠʢʘʥʥʷ ʜʞʝʨʝʣʘ ʚʽʜʧʦʚʽʜʘʶʪʴ ʤʘʨʰʨʫʪʫ ʧʨʷʤʫʚʘʥʥʷ ʟ ʊʈ ʜʦ ɺɼʄ ʽ, 

ʚʽʜʧʦʚʽʜʥʦ, ʻ ʧʝʨʰʦʶ ʯʘʩʪʠʥʦʶ ʧʝʨʝʩʫʚʘʥʥʷ; 

- ʧʨʠʤʠʢʘʥʥʷ ʤʝʪʠ ʚʽʜʧʦʚʽʜʘʶʪʴ ʤʘʨʰʨʫʪʫ ʧʨʷʤʫʚʘʥʥʷ ʟ ɺɼʄ ʜʦ ʊʈ ʽ, ʚʽʜ-

ʧʦʚʽʜʥʦ, ʻ ʦʩʪʘʥʥʴʦʶ (ʟʘʚʝʨʰʘʣʴʥʦʶ) ʯʘʩʪʠʥʦʶ ʧʝʨʝʩʫʚʘʥʥʷ. 

ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʩʪʘʚʣʝʥʥʷ ʧʨʠʤʠʢʘʥʴ ʚ ʪʨʘʥʩʧʦʨʪʥʽʡ ʤʦʜʝʣʽ ʨʘʡʦʥʫ ʃʦʥʛʙôʻʥ 

ʧʦʢʘʟʘʥʽ ʥʘ ʨʠʩ. 4.7. 

 

 

ʋʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ: 

 ï ʧʧʨʠʤʠʢʘʥʥʷ ʤʽʞ ʮʝʥʪʨʘʤʠ ʊʈ ʽ ʚʫʟʣʘʤʠ ɺɼʄ 

 

ʈʠʩʫʥʦʢ 4.7 ï ʇʨʠʤʠʢʘʥʥʷ ʚ ʪʨʘʥʩʧʦʨʪʥʽʡ ʤʦʜʝʣʽ ɯʊ ʨʘʡʦʥʫ ʃʦʥʛʙôʻʥ 
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ɿ ʤʝʪʦʶ ʨʦʟʨʘʭʫʥʢʫ ʤʽʩʪʢʦʩʪʝʡ ʚʠʜʽʣʝʥʠʭ ʊʈ ʩʧʦʯʘʪʢʫ ʙʫʚ ʚʠʟʥʘʯʝʥʠʡ ʧʝʨʽ-

ʦʜ ʘʥʘʣʽʟʫ, ʷʢʠʤ ʩʪʘʣʠ ʜʚʽ ʛʦʜʠʥʠ ʚ ʨʘʥʢʦʚʠʡ ʧʽʢ, ï ʟ 7:00 ʜʦ 9:00. ʋ ʮʝʡ ʧʝʨʽʦʜ ʩʧʦ-

ʩʪʝʨʽʛʘʻʪʴʩʷ ʥʘʡʙʽʣʴʰʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ɺɼʄ ʧʨʦʪʷʛʦʤ ʜʦʙʠ, ʽ ʯʘʩʪʦ ʩʘʤʝ ʚ ʮʝʡ 

ʧʝʨʽʦʜ ʚʠʥʠʢʘʶʪʴ ʧʨʦʙʣʝʤʠ ʟ ʆɼʈ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʧʝʨʰʦʯʝʨʛʦʚʦʛʦ ʚʠʨʽʰʝʥʥʷ. ɼʣʷ 

ʩʧʨʦʱʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʄʂ, ʫʥʽʬʽʢʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʧʦʜʽʣʫ ʊʇ, ʱʦ ʦʪʨʠʤʫʶʪʴʩʷ 

ʥʘ ʾʾ ʦʩʥʦʚʽ, ʘ ʪʘʢʦʞ ʧʦʣʝʛʰʝʥʥʷ ʨʦʟʫʤʽʥʥʷ ʽ ʩʧʨʠʡʥʷʪʪʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʜʘʣʴʰʠʭ ʨʦ-

ʟʨʘʭʫʥʢʽʚ ʙʫʣʦ ʧʨʠʡʥʷʪʦ ʨʽʰʝʥʥʷ ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʤʘʪʨʠʮʶ ʚ ʇʃɸ. 

ʄʽʩʪʢʦʩʪʽ ʟʦʚʥʽʰʥʽʭ ʊʈ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʷʢ ʜʚʦʛʦʜʠʥʥʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚôʾ ʟʜʫ-

ʚʠʾʟʜʫ ʟ ʪʝʨʠʪʦʨʽʾ ʨʘʡʦʥʫ ʃʦʥʛʙôʻʥ: 

 

 
y yDE TI= , (4.5) 

 

 u uAE TO= , (4.6) 

 

ʜʝ 
yDE  ï ʤʽʩʪʢʽʩʪʴ y-ʛʦ ʟʦʚʥʽʰʥʴʦʛʦ ʊʈ ʧʦ ʚʽʜʧʨʘʚʣʝʥʥʶ, ʇʃɸ/2 ʛʦʜ, 

1, ,10y= ; 

yTI  ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʫʭʫ ʊɿ ʥʘ y-ʤʫ ʚôʾ ʟʜʽ ʜʦ ʨʘʡʦʥʫ ʃʦʥʛʙôʻʥ, ʇʃɸ/2 ʛʦʜ; 

uAE  ï ʤʽʩʪʢʽʩʪʴ u-ʛʦ ʟʦʚʥʽʰʥʴʦʛʦ ʊʈ ʧʦ ʧʨʠʙʫʪʪʶ, ʇʃɸ/2 ʛʦʜ, 

1, ,10u= ; 

uTO  ï ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʨʫʭʫ ʊɿ ʥʘ u-ʤʫ ʚʠʾʟʜʽ ʟ ʨʘʡʦʥʫ ʃʦʥʛʙôʻʥ, ʇʃɸ/2 ʛʦʜ. 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʚʝʣʠʯʠʥ 
yTI  ʽ uTO  ʚ ʧʝʨʽʦʜ ʟ 19.07.2020 ʨ. ʧʦ 07.06.2021 ʨ. ʫ 

ʙʫʜʥʽ ʜʥʽ ʙʫʣʠ ʧʨʦʚʝʜʝʥʽ ʚʽʜʧʦʚʽʜʥʽ ʥʘʪʫʨʥʽ ʦʙʩʪʝʞʝʥʥʷ (ʟ 7:00 ʜʦ 9:00) ʥʘ ʧʦʟʥʘʯʝ-

ʥʠʭ ʥʘ ʨʠʩ. 4.8 ʚôʾ ʟʜʘʭ-ʚʠʾʟʜʘʭ ʟ ʪʝʨʠʪʦʨʽʾ ʨʘʡʦʥʫ ʃʦʥʛʙôʻʥ (ʤʦʩʪʠ ʽ ʦʩʥʦʚʥʽ ʤʽʩʴʢʽ 

ʤʘʛʽʩʪʨʘʣʽ, ʱʦ ʚʝʜʫʪʴ ʚ ʨʘʡʦʥ). ʈʝʟʫʣʴʪʘʪʠ ʮʠʭ ʦʙʩʪʝʞʝʥʴ ʟʚʝʜʝʥʽ ʜʦ ʪʘʙʣ. 4.4. ʇʨʠ-

ʚʝʜʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʫʭʫ ʜʦ ʇʃɸ ʙʫʣʦ ʚʠʢʦʥʘʥʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʝʬʽʮʽʻʥʪʽʚ, ʚʽ-

ʜʦʙʨʘʞʝʥʠʭ ʚ ʦʩʪʘʥʥʴʦʤʫ ʨʷʜʢʫ ʪʘʙʣʠʮʽ ʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ ʚ ʜʽʷʣʴʥʦʩʪʽ ʨʘʥʽʰʝ 

ʟʛʘʜʘʥʦʛʦ ɺʽʜʜʽʣʫ ʪʨʘʥʩʧʦʨʪʫ ʚ ʤ. ʍʘʥʦʡ. 
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ʈʠʩʫʥʦʢ 4.8 ï ʄʽʩʮʷ ʦʙʩʪʝʞʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʚôʾ ʟʜʫ ʽ ʚʠʾʟʜʫ ʊɿ 

ʟ ʨʘʡʦʥʫ ʃʦʥʛʙôʻʥ 

 

ʊʘʙʣʠʮʷ 4.4 ï ʈʝʟʫʣʴʪʘʪʠ ʟʘʤʽʨʽʚ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʫʭʫ ʥʘ ʚôʾ ʟʜʘʭ-ʚʠʾʟʜʘʭ ʟ 

ʪʝʨʠʪʦʨʽʾ ʨʘʡʦʥʫ ʃʦʥʛʙôʻʥ 

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

ʚʫʣ. BԂc CӺu 
1 113 13 0 0 0 14 13 2 0 2196 768 

2 42 2 0 0 0 10 8 0 0 1129 374 

ʤʽʩʪ ņ¹ng Tr½ 
3 9437 187 100 68 46 530 120 123 97 13724 16360 

4 6433 193 138 177 50 492 192 81 140 9928 13006 

ʤʽʩʪ ņu֝ng 
5 1757 93 16 11 98 106 11 15 6 10535 5360 

6 1649 34 32 14 91 138 32 9 12 7091 4418 

ʤʽʩʪ Ph½ ņ֡ng 
7 1993 166 32 130 31 517 445 75 318 4187 7936 

8 5038 246 121 137 51 616 145 64 222 3313 10391 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣʠʮʽ 4.4 

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

ʚʫʣ. Ľ° V¨ng 
9 252 9 0 0 0 68 2 0 0 2988 1197 

10 290 21 1 0 0 49 24 0 1 1933 1015 

ʚʫʣ. Nguy֑n ņֵc 

ThuԀn 

11  6633 149 106 130 161 379 459 392 456 20584 18438 

12 4366 749 199 156 150 423 352 152 298 12344 14425 

ʜʦʨʦʛʘ ņ° Xu©n 

Quan ï Long Bi°n 

13 709 15 4 6 17 18 2 1 5 2034 1409 

14 406 18 1 10 11 31 10 0 2 747 814 

ʤʽʩʪ Thanh Tr³ 
15 3185 263 140 0 0 524 0 377 142 3925 8253 

16 3656 246 129 0 0 968 0 585 164 3376 10333 

ʤʽʩʪ Vin Tuy 
17 3960 378 105 0 0 283 0 52 28 10019 8700 

18 3940 140 141 0 0 262 0 29 0 12993 8703 

ʤʽʩʪ ChҼҺng 

DҼҺng 

19 2619 160 199 0 0 72 0 3 0 12467 6922 

20 2771 68 171 0 0 85 0 36 0 38991 13522 

ʤʽʩʪ Long Bi°n 
21 0 0 0 0 0 0 0 0 0 4461 1115 

22 0 0 0 0 0 0 0 0 0 11530 2882 

ʂʦʝʬʽʮʽʻʥʪ ʧʨʠʚʝʜʝʥʥʷ 1 2,5 3 3 3 2,5 2,5 3 4 0,25 - 

 

ɼʣʷ ʦʮʽʥʢʠ ʧʦʪʝʥʮʽʡʥʦʾ ʢʽʣʴʢʦʩʪʽ ʚʽʜʧʨʘʚʣʝʥʴ ʽ ʧʨʠʙʫʪʪʽʚ ʊɿ ʫ ʚʥʫʪʨʽʰʥʽ ʊʈ 

ʦʩʥʦʚʦʶ ʧʦʩʣʫʞʠʣʠ ʟʥʘʯʝʥʥʷ ʤʽʩʪʢʦʩʪʝʡ ʧʦʯʘʪʢʦʚʠʭ ʊʈ ʚ ʪʨʘʥʩʧʦʨʪʥʽʡ ʤʦʜʝʣʽ 

ʤ. ʍʘʥʦʡ: 

 

 
,

uwk
k wk

u k w k wk

S
DI D

SÍ Æ

= Öä , (4.7) 

 

 
,

uwm
m wm

u m w m wm

S
AI A

SÍ Æ

= Öä , (4.8) 

 

ʜʝ kDI  ï ʤʽʩʪʢʽʩʪʴ k-ʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʊʈ ʧʦ ʚʽʜʧʨʘʚʣʝʥʥʶ, ʇʃɸ/2 ʛʦʜ, 

11, ,30k= ; 

uwkS  ï u-ʘ ʯʘʩʪʠʥʘ ʧʣʦʱʽ k-ʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʊʈ, ʥʘʣʝʞʥʘ w-ʤʫ ʧʦʯʘʪʢʦʚʦʤʫ 

ʊʈ ʚ ʪʨʘʥʩʧʦʨʪʥʽʡ ʤʦʜʝʣʽ ʤ. ʍʘʥʦʡ, ʢʤ2; 

wkS  ï ʧʣʦʱʘ w-ʛʦ ʧʦʯʘʪʢʦʚʦʛʦ ʊʈ ʚ ʪʨʘʥʩʧʦʨʪʥʽʡ ʤʦʜʝʣʽ ʤ. ʍʘʥʦʡ, ʷʢʠʡ ʤʘʻ 

ʟʘʛʘʣʴʥʫ ʟ k-ʤ ʚʥʫʪʨʽʰʥʽʤ ʊʈ ʧʣʦʱʫ, ʢʤ2; 

wkD  ï ʤʽʩʪʢʽʩʪʴ w-ʛʦ ʧʦʯʘʪʢʦʚʦʛʦ ʊʈ, ʧʝʨʝʩʽʯʥʦʛʦ ʧʦ ʧʣʦʱʽ ʟ k-ʤ ʚʥʫʪʨʽʰʥʽʤ 

ʊʈ, ʧʦ ʚʽʜʧʨʘʚʣʝʥʥʶ, ʇʃɸ/2 ʛʦʜ; 

mAI  ï ʤʽʩʪʢʽʩʪʴ m-ʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʊʈ ʧʦ ʧʨʠʙʫʪʪʶ, ʇʃɸ/2 ʛʦʜ, 11, ,30m= ; 
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uwmS  ï u-ʘ ʯʘʩʪʠʥʘ ʧʣʦʱʽ m-ʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ ʊʈ, ʥʘʣʝʞʥʘ w-ʤʫ ʧʦʯʘʪʢʦʚʦʤʫ 

ʊʈ ʚ ʪʨʘʥʩʧʦʨʪʥʽʡ ʤʦʜʝʣʽ ʤ. ʍʘʥʦʡ, ʢʤ2; 

wmS  ï ʧʣʦʱʘ w-ʛʦ ʧʦʯʘʪʢʦʚʦʛʦ ʊʈ ʚ ʪʨʘʥʩʧʦʨʪʥʽʡ ʤʦʜʝʣʽ ʤ. ʍʘʥʦʡ, ʷʢʠʡ ʤʘʻ 

ʟʘʛʘʣʴʥʫ ʟ m-ʤ ʚʥʫʪʨʽʰʥʽʤ ʊʈ ʧʣʦʱʫ, ʢʤ2; 

wmA  ï ʤʽʩʪʢʽʩʪʴ w-ʛʦ ʧʦʯʘʪʢʦʚʦʛʦ ʊʈ, ʧʝʨʝʩʽʯʥʦʛʦ ʧʦ ʧʣʦʱʽ ʟ m-ʤ ʚʥʫʪʨʽʰʥʽʤ 

ʊʈ, ʧʦ ʧʨʠʙʫʪʪʶ, ʇʃɸ/2 ʛʦʜ; 

,u k w kÍ Æ

-ä  ʦʧʝʨʘʪʦʨ ʩʫʤʫʚʘʥʥʷ ʧʦ ʚʩʽʤ u-ʤ ʯʘʩʪʠʥʘʤ ʧʣʦʱʽ k-ʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʊʈ, ʧʣʦʱʘ ʷʢʦʛʦ ʧʝʨʝʪʠʥʘʻʪʴʩʷ ʟ ʧʣʦʱʝʶ w-ʭ ʧʦʯʘʪʢʦʚʠʭ ʊʈ ʚ ʪʨʘʥʩʧʦʨʪʥʽʡ ʤʦʜʝʣʽ 

ʤ. ʍʘʥʦʡ (ʧʽʜʩʫʤʦʚʫʚʘʥʥʷ ʚʝʜʝʪʴʩʷ ʽ ʧʦ k, ʽ ʧʦ w); 

,u m w mÍ Æ

-ä  ʦʧʝʨʘʪʦʨ ʩʫʤʫʚʘʥʥʷ ʧʦ ʚʩʽʤ u-ʤ ʯʘʩʪʠʥʘʤ ʧʣʦʱʽ  -ʛʦ ʚʥʫʪʨʽʰʥʴʦʛʦ 

ʊʈ, ʧʣʦʱʘ ʷʢʦʛʦ ʧʝʨʝʪʠʥʘʻʪʴʩʷ ʟ ʧʣʦʱʝʶ w-ʭ ʧʦʯʘʪʢʦʚʠʭ ʊʈ ʚ ʪʨʘʥʩʧʦʨʪʥʽʡ ʤʦʜʝʣʽ 

ʤ. ʍʘʥʦʡ (ʧʽʜʩʫʤʦʚʫʚʘʥʥʷ ʚʝʜʝʪʴʩʷ ʽ ʧʦ m, ʽ ʧʦ w). 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʤʽʩʪʢʦʩʪʝʡ ʊʈ ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʘʡʦʥʫ ʃʦʥ-

ʛʙôʻʥ, ʷʢʽ ʧʨʠʚʝʜʝʥʽ ʚ ʪʘʙʣ. 4.5. 

 

ʊʘʙʣʠʮʷ 4.5 ï ʄʽʩʪʢʦʩʪʽ ʊʈ, ʚʠʜʽʣʝʥʠʭ ʥʘ ʪʝʨʠʪʦʨʽʾ ʨʘʡʦʥʫ ʃʦʥʛʙôʻʥ ʤ. ʍʘʥʦʡ 

ʊʈ 
ʄʽʩʪʢʽʩʪʴ ʧʦ ʚʽʜʧʨʘʚʣʝʥʥʶ iD , 

ʇʃɸ/2 ʛʦʜ 

ʄʽʩʪʢʽʩʪʴ ʧʦ ʧʨʠʙʫʪʪʶ 
jA , 

ʇʃɸ/2 ʛʦʜ 

1 2 3 

1 774 371 

2 16496 12899 

3 5404 4382 

4 8002 10306 

5 1206 1007 

6 18592 14307 

7 10895 11132 

8 9742 11056 

9 8773 8632 

10 8104 16270 

11 3498 3428 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣʠʮʽ 4.5 

1 2 3 

12 3770 3632 

13 4905 4709 

14 2854 2496 

15 2691 2316 

16 17184 17792 

17 17194 17233 

18 18186 16750 

19 3595 3716 

20 8943 7825 

21 3477 3374 

22 2812 2705 

23 12745 13300 

24 18268 19109 

25 8205 8221 

26 4646 4101 

27 2624 2430 

28 4496 4936 

29 6101 6061 

30 2783 2469 

S 236965 236965 

 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʟʥʘʯʝʥʴ ʢʦʨʝʩʧʦʥʜʝʥʮʽʡ ʙʫʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʡʤʦʚʽʨʥʽʩʥʠʡ ʧʽʜ-

ʭʽʜ, ʦʧʠʩʘʥʠʡ ʚ ʨʦʙʦʪʽ [119] ʽ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʧʨʠʧʫʱʝʥʥʽ ʧʨʦ ʪʝ, ʱʦ ʡʤʦʚʽʨʥʽʩʪʴ 

ʚʽʜʧʨʘʚʣʝʥʥʷ ʽ ʧʨʠʙʫʪʪʷ ʚ ʊʈ ʧʨʦʧʦʨʮʽʡʥʘ ʟʥʘʯʝʥʥʷʤ ʚʽʜʧʦʚʽʜʥʠʭ ʤʽʩʪʢʦʩʪʝʡ: 

 

 
2

i j

i j

ij i j

D A

h p p

+

= Ö Ö

ä ä
, (4.9) 
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 i
i

i

i

D
p

D
=
ä

, (4.10) 

 
j

j

j

j

A
p

A
=
ä

, (4.11) 

 

ʜʝ 
iD  ï ʤʽʩʪʢʽʩʪʴ i-ʛʦ ʊʈ (ʟ ʪʘʙʣ. 4.6) ʧʦ ʚʽʜʧʨʘʚʣʝʥʥʶ, ʇʃɸ/2 ʛʦʜ, 1, ,30i= ; 

jA  ï ʤʽʩʪʢʽʩʪʴ j-ʛʦ ʊʈ (ʟ ʪʘʙʣ. 4.6) ʧʦ ʧʨʠʙʫʪʪʶ, ʇʃɸ/2 ʛʦʜ, 1, ,30j= ; 

ip  ï ʡʤʦʚʽʨʥʽʩʪʴ ʚʽʜʧʨʘʚʣʝʥʥʷ ʊɿ ʟ i-ʛʦ ʊʈ; 

jp  ï ʡʤʦʚʽʨʥʽʩʪʴ ʧʨʠʙʫʪʪʷ ʊɿ ʚ j-ʡ ʊʈ. 

ʉʬʦʨʤʦʚʘʥʘ ʤʘʪʨʠʮʷ ʢʦʨʝʩʧʦʥʜʝʥʮʽʡ ʙʫʣʘ ʘʢʪʫʘʣʽʟʦʚʘʥʘ (ʚʽʜʢʘʣʽʙʨʦʚʘʥʘ) ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʥʘʷʚʥʦʾ ʚ PTVÈ VISUM ʧʨʦʮʝʜʫʨʠ TFlowFuzzy [25], ʱʦ ʜʦʟʚʦʣʠʣʘ ʟʘ-

ʙʝʟʧʝʯʠʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʦʜʝʣʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʦʧʠʪʫ ʨʝʘʣʴʥʠʤ ʧʦʪʦʢʘʤ ʊɿ. ʆʪʨʠ-

ʤʘʥʘ ʚ ʨʝʟʫʣʴʪʘʪʽ ʄʂ ʥʘʚʝʜʝʥʘ ʚ ʜʦʜʘʪʢʫ ɺ. 

ɿ ʤʝʪʦʶ ʧʝʨʝʚʽʨʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʨʦʟʨʘʭʫʥʢʦʚʠʭ (ʥʘ ʦʩʥʦʚʽ ʤʘʪʨʠʮʽ) ʊʇ 

ʬʘʢʪʠʯʥʠʤ ʧʦ ʬʦʨʤʫʣʽ (2.5) ʙʫʣʘ ʦʮʽʥʝʥʘ ʪʦʯʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʊʇ 

ʥʘ ʜʚʘʜʮʷʪʠ ʜʽʣʷʥʢʘʭ ɺɼʄ ʚ ʦʙʦʭ ʥʘʧʨʷʤʘʭ. ʇʝʨʰʽ 11 ʟ ʥʠʭ ʚʽʜʧʦʚʽʜʘʶʪʴ ʨʘʥʽʰʝ 

ʧʦʟʥʘʯʝʥʠʤ ʚôʾ ʟʜʘʤ-ʚʠʾʟʜʘʤ ʟ ʨʘʡʦʥʫ, ʽʥʰʽ 9 ʙʫʣʠ ʦʙʨʘʥʽ ʥʘ ʚʥʫʪʨʽʰʥʽʭ ʤʘʛʽʩʪ- 

ʨʘʣʷʭ ʨʘʡʦʥʫ. ʂʽʣʴʢʽʩʪʴ ʽ ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʮʠʭ ʜʽʣʷʥʦʢ ʚʠʟʥʘʯʘʣʘʩʷ ʽʥʬʦʨʤʘ-

ʪʠʚʥʽʩʪʶ ʟʙʠʨʘʥʠʭ ʜʘʥʠʭ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ, ʜʦʩʪʫʧʥʠʤʠ ʜʣʷ ʜʦʩʣʽʜʞʝʥʥʷ ʨʝ-

ʩʫʨʩʘʤʠ, ʘ ʪʘʢʦʞ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʪʨʝʙʠ ʦʭʦʧʣʝʥʥʷ ʦʩʥʦʚʥʠʭ ʥʘʧʨʷʤʽʚ ʧʝʨʝ- 

ʩʫʚʘʥʴ ʛʦʨʦʜʷʥ. ʈʦʟʪʘʰʫʚʘʥʥʷ ʢʦʥʪʨʦʣʴʥʠʭ ʜʽʣʷʥʦʢ ʥʘ ɺɼʄ ʥʘʚʝʜʝʥʝ ʥʘ 

ʨʠʩ. 4.9. 

ʆʙʩʪʝʞʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʫʭʫ ʥʘ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʢʦʥʪʨʦʣʴʥʠʭ ʜʽʣʷʥʢʘʭ ʙʫʣʠ 

ʧʨʦʚʝʜʝʥʽ ʫ ʙʫʜʝʥʥʽ ʜʥʽ ʚ ʧʝʨʽʦʜ ʟ 19.07.2020 ʨ. ʧʦ 07.06.2021 ʨ. ʈʝʟʫʣʴʪʘʪʠ ʮʠʭ ʦʙ-

ʩʪʝʞʝʥʴ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣ. 4.6. 

ʇʨʠʚʝʜʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʊʇ ʜʦ ʇʃɸ ʙʫʣʦ ʚʠʢʦʥʘʥʝ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʝʬʽʮʽ-

ʻʥʪʽʚ, ʚʽʜʙʠʪʠʭ ʚ ʦʩʪʘʥʥʴʦʤʫ ʨʷʜʢʫ ʪʘʙʣʠʮʽ. 
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ʋʤʦʚʥʽ ʧʦʟʥʘʯʝʥʥʷ: 

 ï ʢʦʥʪʨʦʣʴʥʽ ʜʽʣʷʥʢʠ ɺɼʄ ʥʘ ʚôʾ ʟʜʘʭ-ʚʠʾʟʜʘʭ ʟ ʨʘʡʦʥʫ; 

 ï ʢʦʥʪʨʦʣʴʥʽ ʜʽʣʷʥʢʠ ɺɼʄ ʚʩʝʨʝʜʠʥʽ ʨʘʡʦʥʫ 

 

ʈʠʩʫʥʦʢ 4.9 ï ʄʽʩʮʷ ʧʦʨʽʚʥʷʥʥʷ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʊʇ 

ʟ ʬʘʢʪʠʯʥʠʤʠ 

 

ʊʘʙʣʠʮʷ 4.6 ï ʈʝʟʫʣʴʪʘʪʠ ʚʠʤʽʨʽʚ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʨʫʭʫ ʥʘ ʢʦʥʪʨʦʣʴʥʠʭ 

ʜʽʣʷʥʢʘʭ ʚʩʝʨʝʜʠʥʽ ʨʘʡʦʥʫ ʃʦʥʛʙôʻʥ 

ʄʽʩʮʝ ʟʘʤʽʨʫ 

ʇ
ʦ
ʟ
ʥ
ʘ
ʯ
ʝ
ʥ
ʥ
ʷ
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ʘ
ʧ
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-
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.
8
)
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ʮ
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ʝ
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ʢ
ʽ
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ʚ
ʪ
ʦ
ʙ
ʫ
ʩ
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3
0
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ʩ
ʮ
ʴ
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ʽ
ʟ
ʥ
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ʩ
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ʚ
ʪ
ʦ
ʙ
ʫ
ʩ
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ʩ
ʮ
ʴ
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ʨ
ʦ
ʤ
ʘ
ʜ
ʩ
ʴ
ʢ
ʽ
 
ʘ
ʚ
ʪ
ʦ
ʙ
ʫ
ʩ
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>
3
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ʩ
ʮ
ʴ
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ʘ
ʣ
ʽ
 
ʚ
ʘ
ʥ
ʪ
ʘ
ʞ
ʥ
ʽ

 

ʘ
ʚ
ʪ
ʦ
ʤ
ʦ
ʙ
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(
<
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ʪ
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ʉ
ʝ
ʨ
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ʥ
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ʚ
ʘ
ʥ
ʪ
ʘ
ʞ
ʥ
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ʘ
ʚ
ʪ
ʦ
ʤ
ʦ
ʙ
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ʣ
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2

-1
0
 
ʪ
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3
-ʚ
ʽ
ʩ
ʥ
ʽ
 
ʚ
ʘ
ʥ
ʪ
ʘ
ʞ
ʥ
ʽ

 

ʘ
ʚ
ʪ
ʦ
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ʙ
ʽ
ʣ
ʽ
,
 
ʢ
ʦ
ʥ
ʪ
ʝ
ʡ
ʥ
ʝ
ʨ
ʦ

-

ʚ
ʦ
ʟ
ʠ
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2
0

-ʬ
ʫ
ʪ
.
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ɺ
ʘ
ʥ
ʪ
ʘ

ʞ
ʥ
ʽ
 
ʘ
ʚ
ʪ
ʦ
ʤ
ʦ
ʙ
ʽ
ʣ
ʽ

 

ʟ
 
4
ʪ
ʘ
 
ʙ
ʽ
ʣ
ʴ
ʰ
ʝ
 
ʦ
ʩ
ʷ
ʤ
ʠ
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ʢ
ʦ
ʥ
-

ʪ
ʝ
ʡ
ʥ
ʝ
ʨ
ʦ
ʚ
ʦ
ʟ
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ʫ
ʪ
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ʄ
ʦ
ʪ
ʦ
ʮ
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ʢ
ʣ
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ʇ
ʨ
ʠ
ʚ
ʝ
ʜ
ʝ
ʥ
ʽ
 
ʣ
ʝ
ʛ
ʢ
ʦ
ʚ
ʽ

 

ʘ
ʚ
ʪ
ʦ
ʤ
ʦ
ʙ
ʽ
ʣ
ʽ
 
(
ʇ
ʃ
ɸ
)

 

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

ʚʫʣ. Nguy֑n VŁn 

Linh 

23 2615 107 101 275 57 232 256 29 171 5079 7442 

24 2437 126 127 160 66 308 201 54 182 5179 7268 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣʠʮʽ 4.6 

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

ʚʫʣ. Chu Huy 

M©n 

25 1097 21 5 0 13 88 13 1 0 3083 2230 

26 879 37 2 1 11 69 5 2 1 3116 1988 

ʜʦʨʦʛʘ ņ° Xu©n 

Quan ï Long Bi°n 

27 813 25 4 2 7 57 91 0 0 2512 1913 

28 777 16 2 1 7 55 67 0 1 1520 1536 

ʚʫʣ. C֡ Linh 
29 903 39 7 3 6 98 33 3 0 3158 2175 

30 1013 46 16 11 5 93 36 1 0 2851 2262 

ʚʫʣ. Ľ° V¨ng 
31 42 3 0 1 0 30 2 0 0 166 174 

32 38 8 0 1 0 28 3 1 0 233 200 

ʚʫʣ. Nguy֑n VŁn 

C  ַ

33 1432 85 38 50 116 64 7 0 0 7903 4410 

34 1572 114 45 43 117 64 6 2 0 8124 4684 

35 1250 11 4 0 109 32 36 2 0 8132 3826 

36 1173 30 6 2 106 37 12 3 0 4609 2874 

ʚʫʣ. ThӴch B¨n 
37 856 91 7 9 28 46 1 0 0 2455 1947 

38 412 21 0 4 28 45 2 5 0 2194 1242 

ʚʫʣ. Ng֙c Thֱy 
39 351 4 0 0 5 9 18 0 0 3021 1199 

40 160 4 0 1 5 10 10 0 0 1092 511 

ʂʦʝʬʽʮʽʻʥʪ ʧʨʠʚʝʜʝʥʥʷ 1 2,5 3 3 3 2,5 2,5 3 4 0,25 - 

 

ʈʝʟʫʣʴʪʘʪʠ ʦʮʽʥʢʠ ʪʦʯʥʦʩʪʽ ʤʦʜʝʣʶʚʘʥʥʷ ʊʇ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. 4.7. ɿʛʽʜʥʦ ʟ ʜʘ-

ʥʠʤʠ ʚ ʪʘʙʣʠʮʽ, ʩʝʨʝʜʥʷ ʚʽʜʥʦʩʥʘ ʧʦʤʠʣʢʘ ʨʦʟʨʘʭʫʥʢʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʊʇ ʚ ʨʘʥʢʦʚʠʡ 

ʧʝʨʽʦʜ-ʧʽʢ ʩʢʣʘʜʘʻ 2,08 %. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʜʦʩʪʘʪʥʶ ʪʦʯʥʽʩʪʴ ʨʦʟʨʘʭʦʚʘʥʦʾ ʄʂ ʽ 

ʚʢʘʟʫʻ ʥʘ ʪʝ, ʱʦ ʚʦʥʘ ʚʽʜʙʠʚʘʻ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʠ ʧʝʨʝʩʫʚʘʥʴ ʥʘʩʝʣʝʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʫʻ 

ʤʦʞʣʠʚʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʦʮʽʥʢʠ ʧʨʘʢʪʠʯʥʦ ʙʫʜʴ-ʷʢʠʭ ʟʤʽʥ ʚ ʆɼʈ ʧʦ 

ʨʘʡʦʥʫ. 

 

ʊʘʙʣʠʮʷ 4.7 ï ʇʦʨʽʚʥʷʥʥʷ ʬʘʢʪʠʯʥʠʭ ʽ ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʽʥʪʝʥʩʠʚʥʦʩʪʝʡ ʊʇ ʚ 

ʫʨʘʥʽʰʥʽʡ ʧʝʨʽʦʜ-ʧʽʢ 

ʄʽʩʮʝ ʧʦʨʽʚʥʷʥʥʷ 

ʇʦʟʥʘʯʝʥʥʷ ʥʘʧʨʷʤʢʫ 

ʨʫʭʫ (ʥʦʤʝʨ ʤʽʩʮʷ ʧʦ-

ʨʽʚʥʷʥʥʷ ʥʘ ʨʠʩ. 4.9) 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʊʇ, ʇʃɸ/2 ʛʦʜ ɺʽʜʥʦʩʥʘ ʧʦ-

ʤʠʣʢʘ ʨʦʟʨʘʭʫ-

ʥʢʫ ʽʥʪʝʥʩʠʚ-

ʥʦʩʪʝʡ ʊʇ, % 
ʬʘʢʪʠʯʥʘ ʨʦʟʨʘʭʫʥʢʦʚʘ 

1 2 3 4 5 

ʚʫʣ. BԂc CӺu 
1 768 767 0,08 

2 374 373 0,27 

ʤʽʩʪ ņ¹ng Tr½ 
3 16360 16358 0,01 

4 13006 12971 0,27 

ʤʽʩʪ ņu֝ng 
5 5360 5360 0,00 

6 4418 4420 0,04 

ʤʽʩʪ Ph½ ņ֡ng 
7 7936 7931 0,06 

8 10391 10397 0,06 

ʚʫʣ. Ľ° V¨ng 
9 1197 1201 0,30 

10 1015 1014 0,11 

ʚʫʣ. Nguy֑n ņֵc ThuԀn 
11 18438 18288 0,81 

12 14425 14384 0,28 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣʠʮʽ 4.7 

1 2 3 4 5 

ʜʦʨʦʛʘ ņ° Xu©n Quan ï 

Long Bi°n 

13 1409 1337 5,12 

14 814 758 6,94 

ʤʽʩʪ Thanh Tr³ 
15 8253 8321 0,82 

16 10333 10385 0,50 

ʤʽʩʪ Vin Tuy 
17 8700 8706 0,07 

18 8703 8782 0,90 

ʤʽʩʪ ChҼҺng DҼҺng 
19 6922 6835 1,26 

20 13522 13527 0,04 

ʤʽʩʪ Long Bi°n 
21 2882 2841 1,41 

22 1115 1184 6,18 

ʚʫʣ. Nguy֑n VŁn Linh 
23 7442 7558 1,56 

24 7268 7285 0,23 

ʚʫʣ. Chu Huy M©n 
25 2230 2238 0,34 

26 1988 1990 0,11 

ʜʦʨʦʛʘ ņ° Xu©n Quan ï 

Long Bi°n 

27 1913 2087 9,10 

28 1536 1551 0,98 

ʚʫʣ. C֡ Linh 
29 2175 1776 18,36 

30 2262 2054 9,18 

ʚʫʣ. Ľ° V¨ng 
31 174 170 2,26 

32 200 200 0,25 

ʚʫʣ. Nguy֑n VŁn Cַ 

33 4410 4383 0,61 

34 4684 4698 0,30 

35 3826 3821 0,14 

36 2874 2857 0,59 

ʚʫʣ. ThӴch B¨n 
37 1947 2071 6,34 

38 1242 1325 6,72 

ʚʫʣ. Ng֙c Thֱy 
39 1199 1200 0,07 

40 511 514 0,65 

 

ʈʦʟʧʦʜʽʣ ʊʇ ʚ ʨʘʡʦʥʽ, ʦʪʨʠʤʘʥʠʡ ʥʘ ʦʩʥʦʚʽ ʨʦʟʨʘʭʦʚʘʥʦʾ ʄʂ, ʥʘʚʝʜʝʥʦ ʥʘ 

ʨʠʩ. 4.10. ɺʽʥ ʨʦʙʠʚʩʷ ʟʛʽʜʥʦ ʟ ʨʦʟʨʦʙʣʝʥʠʤ ʚ ʜʘʥ̔ʡ ʨʦʙʦʪʽ ʥʦʚʠʤ ʧʽʜʭʦʜʦʤ, ʷʢʠʡ 

ʦʧʠʩʘʥʠʡ ʚ ʧʽʜʨʦʟʜʽʣʽ 2.2 ʽ ʧʝʨʝʜʙʘʯʘʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʦʮʝʜʫʨʠ ʧʦʩʣʽʜʦʚʥʦʛʦ ʧʝʨʝ-

ʨʦʟʧʦʜʽʣʫ ʚ PTVÈ VISUM ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʪʨʠʤʦʢ ʊɿ ʥʘ ʨʝʛʫʣʴʦʚʘʥʠʭ ʧʝʨʝʭʨʝʩʪʷʭ, 

ʨʦʟʨʘʭʦʚʘʥʠʭ ʧʦ ʬʦʨʤʫʣʽ (2.8). ɺʠʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʮʠʭ ʟʘʪʨʠʤʦʢ ʙʫʣʠ ʚʟʷ-

ʪʽ ʟ ʪʘʙʣ. ɹ.1 ʜʦʜʘʪʢʫ ɹ. 
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ʈʠʩʫʥʦʢ 4.10 ï ʈʦʟʧʦʜʽʣ ʊʇ ʚ ʨʘʡʦʥʽ ʃʦʥʛʙôʻʥ ʤ. ʍʘʥʦʡ 

ʚ ʨʘʥʢʦʚʠʡ ʧʝʨʽʦʜ-ʧʽʢ 

 

ʎʝʡ ʨʦʟʧʦʜʽʣ ʜʦʟʚʦʣʠʚ ʨʦʟʨʘʭʫʚʘʪʠ ʤʘʪʨʠʮʽ ʩʝʨʝʜʥʽʭ ʐʈ ʽ ʚʽʜʩʪʘʥʝʡ ʧʦʾʟʜʦʢ 

ʤʽʞ ʊʈ, ʷʢʽ ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. ɻ.1 ʽ ɻ.2 ʜʦʜʘʪʢʫ ɻ. ʆʪʨʠʤʘʥʽ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʜʦʟʚʦʣʠ-

ʣʠ, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʬʦʨʤʫʣʫ (3.3) ʽ ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʤʝʪʦʜʠʢʫ ʟ ʧʫʥʢʪʫ 4.1.2, ʨʦʟʨʘ-

ʭʫʚʘʪʠ ʧʘʨʘʤʝʪʨʠ ʽ ʢʚʘʥʪʠʣʽ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ ʮʽ̒ʾ ɺɺ ʜʣʷ ʢʦʞʥʦʾ ʧʘʨʠ ʊʈ. ʇʨʠ ʨʦʟ-

ʨʘʭʫʥʢʫ 0,95-ʢʚʘʥʪʠʣʷ ʚʽʥ ʧʦʨʽʚʥʶʚʘʚʩʷ ʟ ʜʽʶʯʠʤ ʫ ɺô̒ ʪʥʘʤʽ ʦʙʤʝʞʝʥʥʷʤ ʰʚʠʜʢʦ-

ʩʪʽ ʊɿ ʚ ʤʽʩʪʘʭ ï 50 ʢʤ/ʛʦʜ [120], ï ʽ ʷʢʱʦ ʢʚʘʥʪʠʣʴ ʨʦʟʧʦʜʽʣʫ ʚʠʷʚʣʷʚʩʷ ʙʽʣʴʰʝ 

ʮʴʦʛʦ ʦʙʤʝʞʝʥʥʷ, ʦʩʪʘʥʥʻ ʙʨʘʣʦʩʷ ʷʢ ʤʘʢʩʠʤʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʐʈ ʤʽʞ ʧʘʨʦʶ ʊʈ. ʈʝ-

ʟʫʣʴʪʘʪʠ ʧʦʜʽʙʥʦʛʦ ʽʥʪʝʨʚʘʣʴʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʐʈ ʚ ʨʘʡʦʥʽ ʃʦʥʛʙôʻʥ ʥʘʚʝʜʝʥʽ ʚ 

ʪʘʙʣ. ɻ.3 ʽ ɻ.4 ʜʦʜʘʪʢʫ ɻ. 

ʆʪʨʠʤʘʥʽ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʧʦʩʣʫʞʠʣʠ ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʤʝʪʦʜʠʢ, ʚʠʢʣʘʜʝʥʠʭ ʚ ʧʽʜʨʦʟʜʽʣʽ 4.1. ɺ ʨʝʟʫʣʴʪʘʪʽ ʙʫʣʠ ʨʦʟʨʘʭʦʚʘʥʽ ʽʥʪʝʨʚʘʣʴʥʽ 
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ʦʮʽʥʢʠ ʚʝʣʠʯʠʥ ʐʈ ʽ ʰʫʤʫ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʠ ʨʫʩʽ ʊɿ ʚ ʨʘʡʦʥʽ ʃʦʥʛʙôʻʥ, ʘ ʪʘʢʦʞ 

ʦʙô̒ ʤʽʚ ʚʠʢʠʜʽʚ ɯʊ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʫ, ʪʘʙʣ. 4.8. ʃʽʚʘ ʽ ʧʨʘʚʘ ʤʝʞʽ ʽʥ-

ʪʝʨʚʘʣʽʚ ʤʦʞʣʠʚʠʭ ʟʥʘʯʝʥʴ ʐʈ ʽ ʐʇ ʙʫʣʠ ʦʪʨʠʤʘʥʽ ʷʢ ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʽ ʧʦ ʟʥʘʯʝʥ-

ʥʷʭ ʢʦʨʝʩʧʦʥʜʝʥʮʽʡ ʫ ʚʽʜʧʦʚʽʜʥʽʡ ʤʘʪʨʠʮʽ. ʄʝʞʘʤʠ ʚʝʣʠʯʠʥ ʚʠʢʠʜʽʚ ʚ ʘʪʤʦʩʬʝʨʫ ʻ 

ʩʫʤʘʨʥʽ ʟʥʘʯʝʥʥʷ ʾʭ ʝʤʽʩʽʾ ʫʩʽʤʘ ʊɿ, ʧʝʨʝʩʫʚʘʥʥʷ ʷʢʠʭ ʚʽʜʙʠʪʽ ʚ ʄʂ. 

 

ʊʘʙʣʠʮʷ 4.8 ï ʋʟʘʛʘʣʴʥʝʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʊʇ ʚ ʨʘʡʦʥʽ ʃʦʥʛʙôʻʥ ʤ. ʍʘʥʦʡ 

ʇʦʢʘʟʥʠʢ 
ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

ʄʝʞʽ ʽʥʪʝʨʚʘʣʫ 

ʤʦʞʣʠʚʠʭ ʟʥʘʯʝʥʴ 

ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ, ʢʤ/ʛʦʜ 36,5 [26,5;46,3] 

ʐʫʤ ʧʨʠʩʢʦʨʝʥʥʷ, ʤ/ʩ2 0,017 [0,005;0,052] 

ʆʙô̒ ʤ ʚʠʢʠʜʽʚ NOx, ʢʛ 267,9 [264,3;276,2] 

ʆʙô̒ ʤ ʚʠʢʠʜʽʚ CO, ʢʛ 1200,5 [870,7;1648,8] 

ʆʙô̒ ʤ ʚʠʢʠʜʽʚ HC, ʢʛ 147,4 [113,6;199,0] 

ʆʙô̒ ʤ ʚʠʢʠʜʽʚ SO2, ʢʛ 45706,8 [39427,3;56392,8] 

ʉʫʤʘʨʥʽ ʚʠʢʠʜʠ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ, ʢʛ 47332,6 [40687,8;58504,9] 

 

ʊʫʪ ʩʣʽʜ ʟʘʟʥʘʯʠʪʠ, ʱʦ ʟʥʘʯʝʥʥʷ ʰʫʤʫ ʧʨʠʩʢʦʨʝʥʥʷ, ʦʙô̒ ʤʽʚ ʚʠʢʠʜʽʚ CO, HC ʽ 

SO2 ʟ ʨʦʩʪʦʤ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʟʤʝʥʰʫʶʪʴʩʷ [56, 110-115, 121-124], ʘ ʚʝʣʠʯʠʥʘ ʚʠ-

ʢʠʜʽʚ NOx ï ʨʦʩʪʝ [57, 122, 124, 125]. ʎʝ ʦʟʥʘʯʘʻ, ʱʦ ʚ ʧʨʠʚʝʜʝʥʠʭ ʚ ʪʘʙʣ. 4.8 ʽʥʪʝʨ-

ʚʘʣʘʭ ʙʣ̔ʴʰ̔ ʟʥʘʯʝʥʥʷ ʐʇ, ʚʠʢʠʜʽʚ CO, HC ʽ SO2 ʚʽʜʧʦʚʽʜʘʶʪʴ ʤʝʥʰʠʤ ʟʥʘʯʝʥʥʷʤ 

ʐʈ, ʪʦʜʽ ʷʢ ʟ ʚʠʢʠʜʘʤʠ NOx ʩʠʪʫʘʮʽʷ ʽʥʰʘ ï ʙ̔ʣʴʰ̔ ʦʙô̒ ʤʠ ʝʤʽʩʽʾ ʚʽʜʧʦʚʽʜʘʶʪʴ ʙʽ-

ʣʴʰʠʤ ʰʚʠʜʢʦʩʪʷʤ. 

ʇʽʜʚʦʜʷʯʠ ʧʽʜʩʫʤʦʢ ʧʽʜ ʨʝʟʫʣʴʪʘʪʘʤʠ ʤʦʜʝʣʶʚʘʥʥʷ ʊʇ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʦʪʨʠ-

ʤʘʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʨʦʟʨʦʙʣʝʥʘ ʜʣʷ ʨʘʡʦʥʫ ʃʦʥʛʙôʻʥ 

ʤʦʜʝʣʴ ʜʦʩʠʪʴ ʧʦʚʥʦ ʭʘʨʘʢʪʝʨʠʟʫʻ ʧʨʦʮʝʩʠ ʧʝʨʝʩʫʚʘʥʴ ɯʊ ʧʦ ɺɼʄ ʽ ʜʦʟʚʦʣʠʣʘ ʧʽʜ-

ʪʚʝʨʜʠʪʠ ʤʦʞʣʠʚʽʩʪʴ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ ʤʝʪʦʜʠʢ ʦʮʽʥʢʠ ʰʫʤʫ 

ʧʨʠʩʢʦʨʝʥʥʷ ʽ ʨʦʟʨʘʭʫʥʢʫ ʦʙô̒ ʤʽʚ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ. 
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4.3 ʆʮʽʥʢʘ ʧʨʘʢʪʠʯʥʦʾ ʧʨʠʜʘʪʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʠʭ ʤʝʪʦʜʠʢ ʧʨʠ ʭʘʨʘʢʪʝʨʠʩʪʠʮʽ 

ʟʤʽʥ ʫʤʦʚ ʨʫʭʫ ʚ ʤʽʩʴʢʽʡ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʽʡ ʤʝʨʝʞʽ 

ʇʨʘʢʪʠʯʥʘ ʧʨʠʜʘʪʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʠʭ ʤʝʪʦʜʠʢ ʦʮʽʥʢʠ ʰʫʤʫ ʧʨʠʩʢʦʨʝʥʥʷ ʽ ʨʦ-

ʟʨʘʭʫʥʢʫ ʦʙô̒ ʤʽʚ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʤʦʞʝ ʙʫʪʠ ʧʝʨʝʚʽʨʝʥʘ, ʷʢʱʦ ʜʦʜʘʪʢʦ-

ʚʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʚ ʽʥʰʠʭ ʫʤʦʚʘʭ ʧʦ ʚʽʜʥʦʰʝʥʥʶ ʜʦ ʚʞʝ ʨʦʟʛʣʷʥʫʪʦʛʦ ʧʨʠʢʣʘ-

ʜʫ. ɿ ʽʥʰʦʛʦ ʙʦʢʫ, ʜʣʷ ʧʦʚʥʦʾ ʦʮʽʥʢʠ ʧʨʠʜʘʪʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʠʭ ʤʝʪʦʜʠʢ ʥʘ ʧʨʘʢʪʠʮʽ 

ʪʘʢʦʞ ʥʝʦʙʭʽʜʥʦ ʤʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʩʪʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʽʚ ʜʣʷ 

ʨʽʟʥʠʭ ʫʤʦʚ ʨʫʭʫ ʊɿ, ʱʦ ʜʦʟʚʦʣʠʪʴ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʾʭ ʯʫʪʣʠʚʽʩʪʴ ʜʦ ʟʤʽʥʠ ʪʘ-

ʢʠʭ ʫʤʦʚ. ʋ ʟʚô̫ ʟʢʫ ʟ ʮʠʤ ʧʝʨʝʚʽʨʢʫ ʤʝʪʦʜʠʢ ʜʦʮʽʣʴʥʦ ʧʨʦʚʝʩʪʠ ʥʘ ʪʦʤʫ ʞ ʩʘʤʦʤʫ 

ʦʙô̒ ʢʪʽ ʤʦʜʝʣʶʚʘʥʥʷ, ʘʣʝ ʟ ʫʤʦʚʘʤʠ ʨʫʭʫ, ʟʤʽʥʝʥʠʤʠ ʪʘʢ, ʱʦʙ ʣʦʛʽʯʥʦ ʤʦʞʥʘ ʙʫʣʦ 

ʦʮʽʥʠʪʠ ʚʧʣʠʚ ʦʯʽʢʫʚʘʥʠʭ ʥʘʩʣʽʜʢʽʚ ʮʠʭ ʟʤʽʥ ʥʘ ʦʙô̒ ʤʠ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ 

ʽ ʰʫʤ ʧʨʠʩʢʦʨʝʥʥʷ. 

ɼʦ ʪʘʢʠʭ ʟʤʽʥ ʤʦʞʫʪʴ ʙʫʪʠ ʚʽʜʥʝʩʝʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʪʨʘʥʩʧʦʨʪʥʦʾ 

ʤʝʨʝʞʽ ʽ ʟʤʽʥʠ ʆɼʈ ʚ ʨʘʡʦʥʽ ʃʦʥʛʙôʻʥ. ʆʩʢʽʣʴʢʠ ʚ ʜʦʩʣʽʜʞʝʥʥʽ ʙʫʣʦ ʧʦʢʘʟʘʥʦ, ʱʦ 

ʧʨʦʧʫʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʜʽʣʷʥʦʢ ɺɼʄ ʚ ʤʽʩʴʢʠʭ ʫʤʦʚʘʭ ʨʽʜʢʦ ʚʧʣʠʚʘʻ ʥʘ ʐʈ ʊɿ, 

ʪʫ ʫʚʘʛʫ ʜʦʮʽʣʴʥʦ ʧʨʠʜʽʣʠʪʠ ʧʝʨʝʭʨʝʩʪʷʤ ɺɼʄ, ʥʘʡʙʽʣʴʰ ʥʘʚʘʥʪʘʞʝʥʠʤʠ ʟ ʷʢʠʭ ʻ 

ʨʝʛʫʣʴʦʚʘʥʽ. ʊʦʤʫ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʆɼʈ ʥʘ ʪʘʢʠʭ ʧʝʨʝʭʨʝʩʪʷʭ ʻ ʥʘʡʜʽʻʚʽ-

ʰʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʧʦʣʽʧʰʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʪʫʘʮʽʾ ʚ ʨʘʡʦʥʽ ʽ ʥʘʡʙʽʣʴʰʦʶ ʤʽʨʦʶ 

ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʮʽʣʝʡ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 

ʈʝʢʦʥʩʪʨʫʢʮʽʷ ʧʝʨʝʭʨʝʩʪʴ ʻ ʜʽʻʚʠʤ ʽʥʩʪʨʫʤʝʥʪʦʤ ʟʤʽʥʠ ʆɼʈ ʥʘ ʥʠʭ, ʧʨʦʪʝ 

ʚʦʥʘ ʩʝʨʡʦʟʥʦ ʦʙʤʝʞʝʥʘ ʜʦʩʪʫʧʥʽʩʪʶ ʤʽʩʴʢʦʾ ʪʝʨʠʪʦʨʽʾ ʽ ʚʠʩʦʢʦʶ ʚʘʨʪʽʩʪʶ ʨʝʘʣʽʟʘ-

ʮʽʾ ʧʨʦʝʢʪʽʚ ʨʝʢʦʥʩʪʨʫʢʮʽʾ. ʆʩʥʦʚʥʦʶ ʧʝʨʝʰʢʦʜʦʶ ʜʣʷ ʨʦʟʛʣʷʜʫ ʨʝʢʦʥʩʪʨʫʢʮʽʾ ʧʝ-

ʨʝʭʨʝʩʪʴ ʚ ʜʘʥ̔ʡ ʨʦʙʦʪʽ  ̒ʩʧʝʮʠʬʽʯʥʽʩʪʴ ʪʘʢʠʭ ʟʘʭʦʜʽʚ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʣʦʢʘʣʴʥʠʭ 

ʫʤʦʚ, ʷʢʘ ʦʙʫʤʦʚʣʝʥʘ ʧʨʦʝʢʪʥʠʤ, ʘ ʥʝ ʽʥʞʝʥʝʨʥʠʤ ʭʘʨʘʢʪʝʨʦʤ ʧʣʘʥʫʚʘʣʴʥʠʭ ʨʽ-

ʰʝʥʴ. ʊʘʢʘ ʩʧʝʮʠʬʽʯʥʽʩʪʴ (ʫʥʽʢʘʣʴʥʽʩʪʴ), ʟ ʦʜʥʦʛʦ ʙʦʢʫ, ʩʝʨʡʦʟʥʦ ʧʽʜʚʠʱʫʻ ʚʠʪʨʘʪʠ 

ʧʨʘʮʽ ʥʘ ʨʦʟʨʦʙʢʫ ʧʨʦʧʦʟʠʮʽʡ, ʘ ʟ ʽʥʰʦʛʦ ï ʽʩʪʦʪʥʦ ʧʦʛʽʨʰʫʻ ʩʧʨʠʡʥʷʪʪʷ ʟʤʽʥ ʽ 

ʫʩʢʣʘʜʥʶʻ ʟʽʩʪʘʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʣʝʥʠʭ ʜʣʷ ʦʮʽʥʢʠ ʰʫʤʫ 
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ʧʨʠʩʢʦʨʝʥʥʷ ʽ ʨʦʟʨʘʭʫʥʢʫ ʦʙô̒ ʤʽʚ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʫ ʤʝʪʦʜʠʢ 

ʚ ʨʽʟʥʠʭ ʫʤʦʚʘʭ. 

ʊʦʤʫ ʦʩʥʦʚʥʠʤ ʟʘʩʦʙʦʤ ʟʤʽʥʠ ʆɼʈ ʚ ʨʘʡʦʥʽ ʃʦʥʛʙôʻʥ ʚ ʜʘʥ̔ʡ ʨʦʙʦʪʽ ʜʦʮʽʣʴʥʦ 

ʧʨʠʡʥʷʪʠ ʩʪʘʥʜʘʨʪʥʽ ʽʥʞʝʥʝʨʥʽ ʨʦʟʨʘʭʫʥʢʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩ-

ʪʽ ʨʫʭʠ ʊɿ, ʜʦ ʷʢʠʭ ʥʘʣʝʞʠʪʴ ʨʦʟʨʘʭʫʥʦʢ ʨʘʮʽʦʥʘʣʴʥʠʭ ʮʠʢʣʽʚ ʩʚʽʪʣʦʬʦʨʥʦʛʦ ʨʝʛʫ-

ʣʶʚʘʥʥʷ. ɼʣʷ ʪʘʢʦʛʦ ʨʦʟʨʘʭʫʥʢʫ ʽʩʥʫʶʪʴ ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʽ ʤʝʪʦʜʠ, ʽ ʚʽʥ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʥʘʥʠʡ ʜʣʷ ʫʩʽʭ ʈʇ ʚ ʨʘʡʦʥʽ. ʎʝ ʜʦʟʚʦʣʠʪʴ ʦʭʦʧʠʪʠ ʥʘʡʟʘʚʘʥʪʘʞʝʥʽʰʫ ʯʘʩʪʠʥʫ 

ɺɼʄ ʨʘʡʦʥʫ ʽ ʪʠʤ ʩʘʤʠʤ ʤʘʢʩʠʤʽʟʫʚʘʪʠ ʚʧʣʠʚ ʟʤʽʥ ʚ ʆɼʈ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʬʫʥʢʮʽʦ-

ʥʫʚʘʥʥʷ ʤʝʨʝʞʽ. ɺʠʢʦʨʠʩʪʘʥʥʷ ʻʜʠʥʦʾ ʤʝʪʦʜʠʢʠ ʦʙʯʠʩʣʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʮʠʢʣʽʚ 

ʩʚʽʪʣʦʬʦʨʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʩʪʚʦʨʠʪʴ ʟʨʦʟʫʤʽʣʫ ʙʘʟʫ ʧʦʨʽʚʥʷʥʥʷ ʜʣʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʨʦʟʨʘʭʫʥʢʽʚ ʰʫʤʫ ʧʨʠʩʢʦʨʝʥʥʷ ʽ ʦʙô̒ ʤʽʚ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ, ʱʦ ʜʦʟʚʦʣʠʪʴ 

ʩʬʦʨʤʫʣʶʚʘʪʠ ʥʘʡʙʽʣʴʰ ʟʘʛʘʣʴʥʽ ʚʠʩʥʦʚʢʠ ʚʽʜʥʦʩʥʦ ʧʨʘʢʪʠʯʥʦʾ ʧʨʠʜʘʪʥʦʩʪʽ ʨʦʟ-

ʨʦʙʣʝʥʠʭ ʤʝʪʦʜʠʢ. 

ʇʝʨʰʠʤ ʢʨʦʢʦʤ ʨʦʟʨʘʭʫʥʢʫ ʨʘʮʽʦʥʘʣʴʥʠʭ ʮʠʢʣʽʚ ʩʚʽʪʣʦʬʦʨʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ 

ʚ ʨʘʡʦʥʽ ʃʦʥʛʙôʻʥ ʩʪʘʣʘ ʬʦʨʤʘʣʽʟʘʮʽʷ ʧʘʨʘʤʝʪʨʽʚ ʨʦʙʦʪʠ ʩʚʽʪʣʦʬʦʨʽʚ, ʪʦʙʪʦ ʾʭ ʟʚʝ-

ʜʝʥʥʷ ʚ ʻʜʠʥʫ ʪʘʙʣʠʮʶ, ʱʦ ʚʽʜʙʠʚʘʻ ʪʨʠʚʘʣʽʩʪʴ ʦʩʥʦʚʥʠʭ ʪʘʢʪʽʚ (ʬʘʟ ʩʚʽʪʣʦʬʦʨʥʦʛʦ 

ʮʠʢʣʫ) ʽ ʮʠʢʣʽʚ ʚ ʮʽʣʦʤʫ, ʪʘʙʣ. 4.9. 

 

ʊʘʙʣʠʮʷ 4.9 ï ʇʘʨʘʤʝʪʨʠ ʮʠʢʣʽʚ ʩʚʽʪʣʦʬʦʨʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʽ ʢʽʣʴʢʽʩʪʴ ʩʤʫʛ 

ʥʘ ʧʝʨʝʭʨʝʩʪʷʭ ʨʘʡʦʥʫ ʃʦʥʛʙôʻʥ 
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ʅʘʟʚʘ ʧʝʨʝʭʨʝʩʪʷ 

(ʧʝʨʝʭʨʝʱʫʚʘʥʽ ʚʫʣʠʮʽ) 

ʊ
ʨ
ʠ
ʚ
ʘ
ʣ
ʽ
ʩ
ʪ
ʴ
 
ʮ
ʠ
ʢ
ʣ
ʫ
,

 ʩ
 ʌʘʟʘ ˉ1 

(ʦʩʥʦʚʥʠʡ 

ʥʘʧʨʷʤʦʢ ʨʫʭʫ*) 

ʌʘʟʘ ˉ2 

(ʜʨʫʛʦʨʷʜʥʠʡ 

ʥʘʧʨʷʤʦʢ ʨʫʭʫ) 

ʌʘʟʘ ˉ3 (ʜʣʷ 

ʣ̔ ʚʦʧʦʚʦʨʦʪʥʠʭ 

ʧʦʪʦʢʽʚ) 

ʊ
ʨ
ʠ
ʚ
ʘ
ʣ
ʽ
ʩ
ʪ
ʴ
 

ʩ
ʠ
ʛ
ʥ
ʘ
ʣ
ʫ
,
 
ʱ
ʦ
 

ʜ
ʦ
ʟ
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ʷ
ʻ
 
ʨ
ʫ
ʭ
,
 
ʩ
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ʽ
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ʽ
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ʩ
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ʫ
ʛ
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ʨ
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ʘ
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ʪ
ʴ
 

ʩ
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ʛ
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ʘ
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ʫ
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ʱ
ʦ
 

ʜ
ʦ
ʟ
ʚ
ʦ
ʣ
ʷ
ʻ
 
ʨ
ʫ
ʭ
,
 
ʩ

 

ʂ
ʽ
ʣ
ʴ
ʢ
ʽ
ʩ
ʪ
ʴ
 
ʩ
ʤ
ʫ
ʛ

 

ʊ
ʨ
ʠ
ʚ
ʘ
ʣ
ʽ
ʩ
ʪ
ʴ
 

ʩ
ʠ
ʛ
ʥ
ʘ
ʣ
ʫ
,
 
ʱ
ʦ
 

ʜ
ʦ
ʟ
ʚ
ʦ
ʣ
ʷ
ʻ
 
ʨ
ʫ
ʭ
,
 
ʩ

 

ʂ
ʽ
ʣ
ʴ
ʢ
ʽ
ʩ
ʪ
ʴ
 
ʩ
ʤ
ʫ
ʛ

 

1 2 3 4 5 6 7 8 9 

1 
Nguyen Van Cu ï Hoang 

Nhu Tiep 
125 55 2 20 1 35 1 

2 
Hoang Nhu Tiep ï Pho Ai 

Mo 
70 40 3 20 1 - - 

3 
Nguyen Van Cu ï Nguyen 

Son 
120 50 3 31 2 26 1 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣʠʮʽ 4.9 

1 2 3 4 5 6 7 8 9 

4 Ngoc Lam ï Nguyen Van Cu 86 50 3 26 1 - - 

5 Ngo Gia Tu ï Vu Duc Than 90 35 2 20 2 20 1 

6 Ngo Gia Tu ï Hoa Lam 87 40 2 17 1 15 1 

7 Ngo Gia Tu ï Duc Giang ï Truong Lam 105 40 3 20 1 30 1 

8 Ngo Gia Tu ï Nguyen Cao Luyen 110 40 2 30 2 25 1 

9 Dang Vu Hy ï Thanh Am 70 35 2 25 1 - - 

10 Co Linh ï Xuang Quang 97 45 2 20 1 17 1 

11 Co Linh ï Vinh Tuy bridge 130 65 4 25 5 25 2 

12 Co Linh ï Thach Ban 125 50 2 40 2 25 1 

13 Co Linh ï Thach Ban (high school) 99 50 2 17 1 17 1 

14 Nguyen Van Linh ï Regiment 918 100 50 2 20 1 15 1 

15 Sai Dong ï Nguyen Van Linh 130 65 2 25 2 25 1 

16 Thach Ban ï Nguyen Van Linh 135 60 2 25 1 35 1 

17 Nguyen Lam ï Chu Huy Man 135 65 2 30 1 25 1 

18 Nguyen Van Linh ï Viet Hung 122 65 2 17 1 25 1 

19 Doan Khue ï Viet Hung 63 35 3 18 1 - - 

20 Doan Khue ï Nguyen Cao Luyen 64 36 3 20 1 - - 

21 Doan Khue ï Van Hanh 87 35 2 20 2 17 1 

22 Van Hanh ï Nguyen Cao Luyen 64 36 2 20 1 - - 

23 
Phuc Loi ï Mai Chi Tho ï 

Luu Khanh Dam 
125 50 2 20 1 40 1 

24 Viet Hung ï Vu Duc Thuan 58 29 2 19 1 - - 

25 Viet Hung ï Ngo 155 Pho Viet Hung 60 30 1 20 1 - - 

ʇʨʠʤʽʪʢʘ. * ï ʥʘʧʨʷʤʦʢ ʨʫʭʫ ʟ ʥʘʡʙʽʣʴʰʦʶ ʧʠʪʦʤʦʶ ʽʥʪʝʥʩʠʚʥʽʩʪʶ ʊʇ ʥʘ ʦʜʥʫ ʩʤʫʛʫ ʨʫ-

ʭʫ (ʥʘʡʙʽʣʴʰʠʤ ʢʨʠʪʠʯʥʠʤ ʧʦʪʦʢʦʤ). 

 

ɼʘʣʽ, ʜʣʷ ʢʦʞʥʦʛʦ ʦʩʥʦʚʥʦʛʦ ʪʘʢʪʫ ʙʫʣʠ ʚʠʟʥʘʯʝʥʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʪʨʘʥʩʧʦʨʪ-

ʥʠʭ ʧʦʪʦʢʽʚ ʥʘ ʧʽʜôʾʟʜʘʭ ʜʦ ʧʝʨʝʭʨʝʩʪʷ. ʇʦʪʦʢʠ ʜʣʷ ʧʝʨʝʭʨʝʩʪʴ ʧʨʠʡʤʘʣʠʩʷ ʟ ̔ʩʬʦ-

ʨʤʦʚʘʥʦʾ ʪʨʘʥʩʧʦʨʪʥʦʾ ʤʦʜʝʣʽ ʨʘʡʦʥʫ ʃʦʥʛʙôʻʥ, ʚ ʷʢʽʡ ʚʦʥʠ ʙʫʣʠ ʨʦʟʨʘʭʦʚʘʥʽ ʜʣʷ 

ʨʘʥʢʦʚʦʛʦ ʧʝʨʽʦʜʫ ʧʽʢ ʪʨʠʚʘʣʽʩʪʶ 2 ʛʦʜʠʥʠ ʚ ʧʨʠʚʝʜʝʥʠʭ ʜʦ ʣʝʛʢʦʚʦʛʦ ʘʚʪʦʤʦʙʽʣʷ 

ʦʜʠʥʠʮʷʭ. ɿ ʫʩʽʭ ʊʇ ʥʘ ʧʽʜôʾʟʜʽ ʜʦ ʧʝʨʝʭʨʝʩʪʷ ʜʣʷ ʧʦʜʘʣʴʰʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʧʨʠʡʤʘʚ-

ʩʷ ʪʦʡ, ʷʢʠʡ ʤʘʻ ʥʘʡʙʽʣʴʰʫ ʧʠʪʦʤʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘ ʦʜʥʫ ʩʤʫʛʫ ʨʫʭʫ, ï ʢʨʠʪʠʯʥʠʡ 

ʧʦʪʽʢ ʜʣʷ ʢʦʞʥʦʛʦ ʦʩʥʦʚʥʦʛʦ ʪʘʢʪʫ ʩʚʽʪʣʦʬʦʨʥʦʛʦ ʮʠʢʣʫ, ʪʘʙʣ. 4.10. 

ɼʘʥʽ ʪʘʙʣ. 4.10 ʻ ʜʦʩʪʘʪʥʽʤʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʚʽʪʣʦ-

ʬʦʨʥʠʭ ʮʠʢʣʽʚ, ʦʩʢʽʣʴʢʠ ʚʽʜʙʠʚʘʶʪʴ ʢʨʠʪʠʯʥʫ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʊʇ ʜʣʷ ʫʩʽʭ ʦʩʥʦʚʥʠʭ 

ʪʘʢʪʽʚ ʮʠʢʣʫ ʥʘ ʢʦʞʥʦʤʫ ʧʝʨʝʭʨʝʩʪʽ. 
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ʊʘʙʣʠʮʷ 4.10 ï ʈʦʟʨʘʭʫʥʢʦʚʽ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʊʇ ʜʣʷ ʦʩʥʦʚʥʠʭ ʪʘʢʪʽʚ 

ʩʚʽʪʣʦʬʦʨʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʥʘ ʧʝʨʝʭʨʝʩʪʷʭ ʨʘʡʦʥʫ ʃʦʥʛʙôʻʥ, ʇʃɸ/2 ʛʦʜ 
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ʅʘʟʚʘ ʧʝʨʝʭʨʝʩʪʷ 

(ʧʝʨʝʭʨʝʱʫʚʘʥʽ ʚʫʣʠʮʽ) 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʊʇ 

ʥʘ ʦʩʥʦʚʥʦʤʫ 

ʥʘʧʨʷʤʢʫ ʨʫʭʫ 

(ʧʽʜ ʯʘʩ ʬʘʟʠ ˉ1) 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʊʇ 

ʥʘ ʜʨʫʛʦʨʷʜʥʦʤʫ 

ʥʘʧʨʷʤʢʫ ʨʫʭʫ 

(ʧʽʜ ʯʘʩ ʬʘʟʠ ˉ2) 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ 

ʣ̔ ʚʦʧʦʚʦʨʦʪʥʠʭ 

ʧʦʪʦʢʽʚ ʧʽʜ ʯʘʩ 

ʬʘʟʠ ˉ3 
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ʠ
ʪ
ʦ
ʤ
ʘ

 ï
 

ʥ
ʘ
 
ʦ
ʜ
ʥ
ʫ
 

ʩ
ʤ
ʫ
ʛ
ʫ
 

ʨ
ʫ
ʭ
ʫ

 

1 Nguyen Van Cu ï Hoang Nhu Tiep 1914 957 348 348 609 609 

2 Hoang Nhu Tiep ï Pho Ai Mo 1544 515 168 168  - - 

3 Nguyen Van Cu ï Nguyen Son 2457 819 2008 1004 844 844 

4 Ngoc Lam ï Nguyen Van Cu 4662 1554 628 628  - - 

5 Ngo Gia Tu ï Vu Duc Than 1407 704 1608 804 804 804 

6 Ngo Gia Tu ï Hoa Lam 3620 1810 176 176 210 210 

7 
Ngo Gia Tu ï Duc Giang ï 

Truong Lam 
3488 1163 985 985 918 918 

8 Ngo Gia Tu ï Nguyen Cao Luyen 2065 1033 1351 676 564 564 

9 Dang Vu Hy ï Thanh Am 1568 784 398 398 -  - 

10 Co Linh ï Xuang Quang 3444 1722 26 26 261 261 

11 Co Linh ï Vinh Tuy bridge 4530 1133 1544 309 2201 1101 

12 Co Linh ï Thach Ban 2644 1322 954 477 578 578 

13 Co Linh ï Thach Ban (high school) 2990 1495 1084 1084 499 499 

14 Nguyen Van Linh ï Regiment 918 3058 1529 1143 1143 158 158 

15 Sai Dong ï Nguyen Van Linh 2441 1221 1899 950 335 335 

16 Thach Ban ï Nguyen Van Linh 3175 1588 248 248 954 954 

17 Nguyen Lam ï Chu Huy Man 2189 1095 669 669 348 348 

18 Nguyen Van Linh ï Viet Hung 2399 1200 1167 1167 224 224 

19 Doan Khue ï Viet Hung 1322 441 597 597  - - 

20 Doan Khue ï Nguyen Cao Luyen 1332 444 540 540  - - 

21 Doan Khue ï Van Hanh 2230 1115 743 372 649 649 

22 Van Hanh ï Nguyen Cao Luyen 2556 1278 632 632  - - 

23 
Phuc Loi ï Mai Chi Tho ï Luu 

Khanh Dam 
1455 728 613 613 549 549 

24 Viet Hung ï Vu Duc Thuan 1975 988 1304 1304  - - 

25 
Viet Hung ï Ngo 155 Pho Viet 

Hung 
1304 1304 978 978  - - 

 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʽʰʦʭʽʜʥʠʭ ʧʦʪʦʢʽʚ ʚ ʪʘʢʠʭ ʨʦʟʨʘʭʫʥʢʘʭ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʪʽʣʴʢʠ ʷʢ ʦʙʤʝʞʝʥʥ,̫ ʦʩʢʽʣʴʢʠ ʫ ʨʘʟʽ ʧʦʪʨʝʙʠ ʇʉ ʧʽʰʦʭʽʜʥʠʭ ʧʝʨʝʭʦʜʽʚ ʥʘ ʧʝʨʝʭʨʝ-
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ʩʪʽ ʚʽʜʥʦʩʥʦ ʣʝʛʢʦ ʤʦʞʥʘ ʟʙʽʣʴʰʠʪʠ ʟʘ ʨʘʭʫʥʦʢ ʰʠʨʠʥʠ ʩʘʤʦʛʦ ʧʝʨʝʭʦʜʫ. ʇʨʠʯʦʤʫ 

ʮʝ ʟʙʽʣʴʰʝʥʥʷ ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʜʽʣʷʥʢʠ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʧʝʨʝʜ ʧʝʨʝʭʨʝʩʪʷʤ 

ʽ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʽʜʙʠʚʘʻʪʴʩʷ ʥʘ ʇʉ ʧʝʨʝʭʨʝʩʪʷ ʚ ʮʽʣʦʤʫ. ʊʦʤʫ ʧʽʰʦʭʽʜʥʽ ʧʦʪʦʢʠ 

ʣʠʰʝ ʦʙʤʝʞʫʶʪʴ ʪʨʠʚʘʣʽʩʪʴ ʦʩʥʦʚʥʠʭ ʪʘʢʪʽʚ ʟʥʠʟʫ ʪʠʤ ʯʘʩʦʤ, ʷʢʠʡ ʧʦʪʨʽʙʝʥ ʜʣʷ 

ʧʝʨʝʭʦʜʫ ʥʠʤʠ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʚʫʣʠʮʽ, ʱʦ ʧʝʨʝʪʠʥʘʻʪʴʩʷ, ʘʙʦ ʯʘʩʪʠʥʠ ʚʫʣʠʮʽ ʫ 

ʨʘʟʽ ʥʘʷʚʥʦʩʪʽ ʨʦʟʜʽʣʦʚʦʾ ʩʤʫʛʠ ʥʘ ʥʽʡ, ʽ ʧʦʚʠʥʥʽ ʚʨʘʭʦʚʫʚʘʪʠʩʷ ʪʽʣʴʢʠ ʚ ʩʘʤʠʭ 

ʢʨʘʡʥʽʭ ʚʠʧʘʜʢʘʭ. 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʨʘʮʽʦʥʘʣʴʥʦʾ ʪʨʠʚʘʣʦʩʪʽ ʩʚʽʪʣʦʬʦʨʥʠʭ ʮʠʢʣʽʚ ʙʫʣʘ ʧʨʠʡʥʷʪʘ 

ʢʣʘʩʠʯʥʘ ʤʝʪʦʜʠʢʘ ʾʭ ʚʠʟʥʘʯʝʥʥʷ, ʨʦʟʨʦʙʣʝʥʘ ʌ. ɺʝʙʩʪʝʨʦʤ [95]. ʎʷ ʤʝʪʦʜʠʢʘ 

ʧʨʦʡʰʣʘ ʙʘʛʘʪʦʢʨʘʪʥʫ ʧʝʨʝʚʽʨʢʫ ʽ ʧʽʜʪʚʝʨʜʠʣʘ ʩʚʦʶ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʚ ʩʘʤʠʭ ʨʽʟʥʠʭ 

ʫʤʦʚʘʭ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʾʾ ʝʤʧʽʨʠʯʥʠʡ ʭʘʨʘʢʪʝʨ. ɿʛʽʜʥʦ ʟ ʥʝʶ, ʨʘʮʽʦʥʘʣʴʥʘ ʪʨʠʚʘ-

ʣʽʩʪʴ ʮʠʢʣʫ ʩʚʽʪʣʦʬʦʨʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʉ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʦ ʬʦʨʤʫʣʽ 
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ʜʝ L  ï ʯʘʩ, ʚʪʨʘʯʝʥʠʡ ʟʘ ʩʚʽʪʣʦʬʦʨʥʠʡ ʮʠʢʣ ʥʘ ʧʝʨʝʭʦʜʠ ʤʽʞ ʬʘʟʘʤʠ, ʩ; 

Y  ï ʟʘʛʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʚʽʪʣʦʬʦʨʥʠʡ ʦʙô̒ ʢʪ. 

ɿʘʛʘʣʴʥʝ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʩʚʽʪʣʦʬʦʨʥʠʡ ʦʙô̒ ʢʪ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʩʫʤʘ ʢʨʠʪʠʯ-

ʥʠʭ ʧʦʪʦʢʽʚ ʫʩʽʭ ʦʩʥʦʚʥʠʭ ʪʘʢʪʽʚ ʮʠʢʣʫ, ʱʦ ʜʽʣʠʪʴʩʷ ʥʘ ʧʦʪʽʢ ʥʘʩʠʯʝʥʥʷ,  ̔ʟʘ ʷʢʠʡ ʚ 

ʮʽʡ ʨʦʙʦʪʽ ʧʨʠʡʤʘʻʪʴʩʷ ʟʥʘʯʝʥʥʷ 1800 ʦʜ./ʛʦʜ ʜʣʷ ʧʨʠʚʝʜʝʥʠʭ ʜʦ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦ-

ʙʽʣʽʚ ʧʦʪʦʢʽʚ. 

ʊʨʠʚʘʣʽʩʪʴ ʮʠʢʣʫ ʢʦʨʠʛʫʻʪʴʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ: 1) ʤʽʥʽʤʘʣʴʥʦ ʜʦʧʫʩʪʠʤʦ ʾʡʦʛʦ 

ʪʨʠʚʘʣʦʩʪʽ, ʷʢʘ, ʚʠʭʦʜʷʯʠ ʟ ʬʘʢʪʠʯʥʠʭ ʜʘʥʠʭ, ʜʦʨʽʚʥʶʻ 58 ʩ, ʪʘʙʣ. 4.9; 2) ʤʽʥʽʤʘʣʴ-

ʥʦ ʜʦʧʫʩʪʠʤʦ ʾʪʨʠʚʘʣʦʩʪʽ ʦʩʥʦʚʥʦʛʦ ʪʘʢʪʫ, ʨʽʚʥʦ ʾ7 ʩ [126]. ɿʘʛʘʣʴʥʘ ʪʨʠʚʘʣʽʩʪʴ ʟʝ-

ʣʝʥʦʛʦ ʩʠʛʥʘʣʫ ʨʦʟʧʦʜʽʣʷʻʪʴʩʷ ʤʽʞ ʢʦʞʥʠʤ ʦʩʥʦʚʥʠʤ ʪʘʢʪʦʤ ʧʨʦʧʦʨʮʽʡʥʦ ʢʨʠʪʠʯ-

ʥʦʤʫ ʥʘʚʘʥʪʘʞʝʥʥʶ ʚʽʜʧʦʚʽʜʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʧʝʨʝʭʨʝʩʪʷ. ɿ ʧʨʘʢʪʠʯʥʦʾ ʪʦʯʢʠ ʟʦʨʫ 

ʫʩʽ ʦʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʦʢʨʫʛʣʷʶʪʴʩʷ ʚʛʦʨʫ ʜʦ ʮʽʣʠʭ ʩʝʢʫʥʜ, 

ʪʘʙʣ. 4.11. 
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ʊʘʙʣʠʮʷ 4.11 ï ʈʘʮʽʦʥʘʣʴʥʽ ʮʠʢʣʠ ʩʚʽʪʣʦʬʦʨʥʦʛʦ ʨʝʛʫʣʶʚʘʥʥʷ ʥʘ 

ʧʝʨʝʭʨʝʩʪʷʭ ʨʘʡʦʥʫ ʃʦʥʛʙôʻʥ 

ɺʫʟʦʣ 

(ʧʝʨʝʭ-

ʨʝʩʪʷ) ʚ 

PTVÈ 

VISUM 

ʅʘʟʚʘ ʧʝʨʝʭʨʝʩʪʷ 

(ʧʝʨʝʭʨʝʱʫʚʘʥʽ ʚʫʣʠʮʽ) 

ʊʨʠʚʘʣʽʩʪʴ ʩʠʛʥʘʣʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʨʫʭ, ʩ, ʜʣʷ ʊʨʠ-

ʚʘ-

ʣʽʩʪʴ 

ʮʠʢ-

ʣʫ, ʩ 

ʬʘʟʠ ˉ1 

(ʜʣʷ ʦʩʥʦʚʥʦʛʦ 

ʥʘʧʨʷʤʢʫ 

ʨʫʭʫ) 

ʬʘʟʠ ˉ2 

(ʜʣʷ ʜʨʫʛʦʨʷʜ-

ʥʦʛʦ ʥʘʧʨʷʤʢʫ 

ʨʫʭʫ) 

ʬʘʟʠ ˉ3 

(ʜʣʷ ʣʚ̔ʦ-

ʧʦʚʦʨʦʪʥʠʭ 

ʧʦʪʦʢʽʚ)* 

1 Nguyen Van Cu ï Hoang Nhu Tiep 22 8 14 59 

2 Hoang Nhu Tiep ï Pho Ai Mo 36 12 - 58 

3 Nguyen Van Cu ï Nguyen Son 25 31 26 95 

4 Ngoc Lam ï Nguyen Van Cu 34 14 - 58 

5 Ngo Gia Tu ï Vu Duc Than 19 22 22 78 

6 Ngo Gia Tu ï Hoa Lam 46 7 7 75 

7 
Ngo Gia Tu ï Duc Giang ï 

Truong Lam 
65 55 51 186 

8 Ngo Gia Tu ï Nguyen Cao Luyen 27 18 15 75 

9 Dang Vu Hy ï Thanh Am 32 16 - 58 

10 Co Linh ï Xuang Quang 41 7 7 70 

11 Co Linh ï Vinh Tuy bridge 35 10 34 94 

12 Co Linh ï Thach Ban 27 10 12 59 

13 Co Linh ï Thach Ban (high school) 85 62 28 190 

14 Nguyen Van Linh ï Regiment 918 62 46 7 130 

15 Sai Dong ï Nguyen Van Linh 37 29 10 91 

16 Thach Ban ï Nguyen Van Linh 61 10 37 123 

17 Nguyen Lam ï Chu Huy Man 27 16 9 67 

18 Nguyen Van Linh ï Viet Hung 39 38 7 99 

19 Doan Khue ï Viet Hung 20 28 - 58 

20 Doan Khue ï Nguyen Cao Luyen 23 27 - 58 

21 Doan Khue ï Van Hanh 28 9 16 68 

22 Van Hanh ï Nguyen Cao Luyen 33 17 - 58 

23 
Phuc Loi ï Mai Chi Tho ï Luu 

Khanh Dam 
17 14 12 58 

24 Viet Hung ï Vu Duc Thuan 21 27 - 58 

25 
Viet Hung ï Ngo 155 

Pho Viet Hung 
27 21 - 58 

ʇʨʠʤʽʪʢʘ. * ï ʟʥʘʯʝʥʥʷ ç-è ʚ ʩʪʦʚʧʮʽ ʦʟʥʘʯʘʻ ʚʽʜʩʫʪʥʽʩʪʴ ʚʠʜʽʣʝʥʦʾ ʬʘʟʠ ʜʣʷ ʣʚ̔ʦʧʦʚʦʨʦʪ-

ʥʠʭ ʧʦʪʦʢʽʚ ʥʘ ʦʩʥʦʚʥʦʤʫ ʥʘʧʨʷʤʢʫ ʨʫʭʫ (ʪʨʝʪʴʦʾ ʬʘʟʠ) ï ʮʝ ʦʟʥʘʯʘʻ ʪʝ, ʱʦ ʥʘ ʧʝʨʝʭʨʝʩʪʽ ʟʘʩʪʦ-

ʩʦʚʫʻʪʴʩʷ ʜʚʦʬʘʟʥʝ ʨʝʛʫʣʶʚʘʥʥʷ. 

 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʩʚʽʪʣʦʬʦʨʥʠʭ ʮʠʢʣʽʚ ʙʫʣʘ ʦʮʽʥʝʥʘ 

ʟʘ ʜʦʧʦʤʦʛʦʶ ʨʦʟʨʦʙʣʝʥʠʭ ʫ ʨʘʤʢʘʭ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʤʝʪʦʜʠʢ ʽ ʪʨʘʥʩʧʦʨʪʥʦʾ 
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ʤʦʜʝʣʽ ʨʘʡʦʥʫ ʃʦʥʛʙôʻʥ. ʄʦʜʝʣʴ ʜʦʟʚʦʣʠʣʘ ʦʪʨʠʤʘʪʠ ʥʦʚʠʡ ʨʦʟʧʦʜʽʣ ʊʇ, ʷʢʠʡ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ. 4.11, ʘ ʪʘʢʦʞ ʨʦʟʨʘʭʫʚʘʪʠ ʤʘʪʨʠʮʽ ʩʝʨʝʜʥʽʭ ʰʚʠʜʢʦʩʪʝʡ ʽ 

ʚʽʜʩʪʘʥʝʡ ʧʦʾʟʜʦʢ ʤʽʞ ʦʙô̒ ʢʪʘʤʠ ʪʷʞʽʥʥʷ ʚ ʨʘʡʦʥʽ, ʥʘʚʝʜʝʥʽ ʚ ʪʘʙʣ. ɻ.5 ʽ ɻ.6 ʜʦʜʘʪ-

ʢʫ ɻ. ʆʪʨʠʤʘʥʽ ʰʚʠʜʢʦʩʪʽ ʩʪʘʣʠ ʚʠʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʽʥʪʝʨʚʘʣʴʥʠʭ 

ʦʮʽʥʦʢ ʚʝʣʠʯʠʥ ʐʈ (ʪʘʙʣ. ɻ.7 ʽ ɻ.8 ʜʦʜʘʪʢʫ ɻ), ʰʫʤʫ ʧʨʠʩʢʦʨʝʥʥʷ ʧʨʠ ʨʫʩʽ ʊɿ ʤʽʞ 

ʊʈ, ʦʙô̒ ʤʽʚ ʚʠʢʠʜʽʚ ɯʊ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʨʘʮʽʦʥʘʣʴʥʠʭ ʩʚʽʪʣʦʬʦʨʥʠʭ ʮʠʢʣʽʚ ʚ ʆɼʈ 

ʥʘ ɺɼʄ ʨʘʡʦʥʫ ʃʦʥʛʙôʻʥ, ʪʘʙʣ. 4.12. 

 

 

 

ʈʠʩʫʥʦʢ 4.11 ï ʈʦʟʧʦʜʽʣ ʊʇ ʚ ʨʘʡʦʥʽ ʃʦʥʛʙôʻʥ ʤ. ʍʘʥʦʡ 

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʘʮʽʦʥʘʣʴʥʠʭ ʩʚʽʪʣʦʬʦʨʥʠʭ ʮʠʢʣʽʚ 
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ʊʘʙʣʠʮʷ 4.12 ï ʋʟʘʛʘʣʴʥʝʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʊʇ ʚ ʨʘʡʦʥʽ ʃʦʥʛʙôʻʥ ʤ. ʍʘʥʦʡ 

ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʘʮʽʦʥʘʣʴʥʠʭ ʩʚʽʪʣʦʬʦʨʥʠʭ ʮʠʢʣʽʚ 

ʇʦʢʘʟʥʠʢ 
ʉʝʨʝʜʥʻ 

ʟʥʘʯʝʥʥʷ 

ʄʝʞʽ ʽʥʪʝʨʚʘʣʫ 

ʤʦʞʣʠʚʠʭ ʟʥʘʯʝʥʴ 

ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ, ʢʤ/ʛʦʜ 36,7 [26,6;46,5] 

ʐʫʤ ʧʨʠʩʢʦʨʝʥʥʷ, ʤ/ʩ2 0,016 [0,005;0,050] 

ʆʙô̒ ʤ ʚʠʢʠʜʽʚ NOx, ʢʛ 266,6 [263,1;274,8] 

ʆʙô̒ ʤ ʚʠʢʠʜʽʚ CO, ʢʛ 1193,7 [865,3;1639,8] 

ʆʙô̒ ʤ ʚʠʢʠʜʽʚ HC, ʢʛ 146,6 [113,0;197,9] 

ʆʙô̒ ʤ ʚʠʢʠʜʽʚ SO2, ʢʛ 45451,7 [39204,7;56083,3] 

ʉʫʤʘʨʥʽ ʚʠʢʠʜʠ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ, ʢʛ 47058,6 [40457,8;58184,1] 

 

ʇʦʨʽʚʥʷʥʥʷ ʥʘʚʝʜʝʥʠʭ ʚ ʪʘʙʣʠʮʽ ʧʦʢʘʟʥʠʢʽʚ ʟ ʧʦʢʘʟʥʠʢʘʤʠ ʧʝʨʝʩʫʚʘʥʴ ʊɿ ʧʨʠ 

ʽʩʥʫʶʯʠʭ ʩʚʽʪʣʦʬʦʨʥʠʭ ʮʠʢʣʘʭ ʩʚʽʜʯʠʪʴ ʧʨʦ ʧʦʟʠʪʠʚʥʠʡ ʚʧʣʠʚ ʨʘʮʽʦʥʘʣʽʟʘʮʽʾ ʮʠʢ-

ʣʽʚ ʥʘ ʪʨʘʥʩʧʦʨʪʥʫ ʩʠʪʫʘʮʽʶ ʚ ʨʘʡʦʥʽ ʃʦʥʛʙôʻʥ. ʂʽʣʴʢʽʩʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʧʦʣʽʧ-

ʰʝʥʥʷ ʪʨʘʥʩʧʦʨʪʥʦʾ ʩʠʪʫʘʮʽʾ ʥʘʚʝʜʝʥʘ ʚ ʪʘʙʣ. 4.13. 

 

ʊʘʙʣʠʮʷ 4.13 ï ʇʦʨʽʚʥʷʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʊʇ ʚ ʨʘʡʦʥʽ ʃʦʥʛʙôʻʥ ʧʨʠ 

ʽʩʥʫʶʯʠʭ ʽ ʨʘʮʽʦʥʘʣʴʥʠʭ ʩʚʽʪʣʦʬʦʨʥʠʭ ʮʠʢʣʘʭ 

ʇʦʢʘʟʥʠʢ 

ʉʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʨʠ 

ʩʚʽʪʣʦʬʦʨʥʠʭ ʮʠʢʣʘʭ 
ɺʽʜʥʦʩʥʝ 

ʚʽʜʭʠʣʝʥʥʷ, Ñ % 
ʽʩʥʫʶʯʠʭ ʨʘʮʽʦʥʘʣʴʥʠʭ 

ʐʚʠʜʢʽʩʪʴ ʨʫʭʫ, ʢʤ/ʛʦʜ 36,5 36,7 +0,55 % 

ʐʫʤ ʧʨʠʩʢʦʨʝʥʥʷ, ʤ/ʩ2 0,017 0,016 -5,88 % 

ʆʙô̒ ʤ ʚʠʢʠʜʽʚ NOx, ʢʛ 267,9 266,6 -0,49 % 

ʆʙô̒ ʤ ʚʠʢʠʜʽʚ CO, ʢʛ 1200,5 1193,7 -0,57 % 

ʆʙô̒ ʤ ʚʠʢʠʜʽʚ HC, ʢʛ 147,4 146,6 -0,54 % 

ʆʙô̒ ʤ ʚʠʢʠʜʽʚ SO2, ʢʛ 45706,8 45451,7 -0,56 % 

ʉʫʤʘʨʥʽ ʚʠʢʠʜʠ 

ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ, ʢʛ 
47322,6 47058,6 -0,56 % 
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ʗʢ ʚʠʜʥʦ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʩʚʽʪʣʦʬʦʨʥʠʭ ʮʠʢʣʽʚ ʜʦʟʚʦʣʷʻ ʟʙʽʣʴʰʠ-

ʪʠ ʩʝʨʝʜʥʶ ʐʈ ʪʨʘʥʩʧʦʨʪʫ ʤʽʞ ʦʙô̒ ʢʪʘʤʠ ʪʷʞʽʥʥʷ ʚ ʨʘʡʦʥʽ, ʧʽʜʚʠʱʠʪʠ ʨʽʚʥʦʤʽʨ-

ʥʽʩʪʴ ʨʫʭʫ (ʟʤʝʥʰʠʪʠ ʰʫʤ ʧʨʠʩʢʦʨʝʥʥʷ ʊɿ) ʽ ʟʥʠʟʠʪʠ ʦʙô̒ ʤʠ ʫʩʽʭ ʚʠʜʽʚ ʚʠʢʠʜʽʚ 

ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʚ ʘʪʤʦʩʬʝʨʫ ʟ ʚʠʭʣʦʧʥʠʤʠ ʛʘʟʘʤʠ ʘʚʪʦʤʦʙʽʣʽʚ. 

ʆʢʨʝʤʫ ʫʚʘʛʫ ʩʣʽʜ ʧʨʠʜʽʣʠʪʠ ʟʘʦʱʘʜʞʝʥʥʶ ʯʘʩʫ ʥʘ ʧʨʦʾʟʜ ʨʝʛʫʣʴʦʚʘʥʠʭ ʧʝ-

ʨʝʭʨʝʩʪʴ, ʦʩʢʽʣʴʢʠ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʩʘʤʝ ʚʦʥʘ ʻ ʦʩʥʦʚʥʠʤ ʜʞʝʨʝʣʦʤ ʟʙʽʣʴʰʝʥʥʷ 

ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ. ʈʦʟʨʘʭʫʚʘʚʰʠ ʧʦ ʬʦʨʤʫʣʽ (2.7) ʟʥʘʯʝʥʥʷ ʯʘʩʫ ʦʯʽʢʫʚʘʥʥʷ ʊɿ ʤʦʞ-

ʣʠʚʦʩʪʽ ʧʨʦʾʟʜʫ ʈʇ ʜʣʷ ʽʩʥʫʶʯʠʭ ʽ ʨʘʮʽʦʥʘʣʴʥʠʭ ʩʚʽʪʣʦʬʦʨʥʠʭ ʮʠʢʣʽʚ ʽ ʧʦʨʽʚʥʷʚʰʠ 

ʾʭ, ʤʦʞʥʘ ʦʪʨʠʤʘʪʠ ʦʨʽʻʥʪʦʚʥʽ ʩʫʤʘʨʥʽ ʚʠʪʨʘʪʠ ʯʘʩʫ ʚʦʜʽʾʚ, ʚʠʢʣʠʢʘʥʽ ʧʨʦʩʪʦʷʤʠ ʥʘ 

ʧʝʨʝʭʨʝʩʪʷʭ ʧʨʦʪʷʛʦʤ ʨʘʥʢʦʚʦʛʦ ʧʝʨʽʦʜʫ-ʧʽʢ (ʟ 7:00 ʜʦ 9:00), ʪʘʙʣ. 4.14. 

 

ʊʘʙʣʠʮʷ 4.14 ï ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʯʘʩʫ ʦʯʽʢʫʚʘʥʥʷ ʊɿ ʤʦʞʣʠʚʦʩʪʽ 

ʧʨʦʾʟʜʫ ʈʇ ʜʣʷ ʽʩʥʫʶʯʠʭ ʽ ʨʘʮʽʦʥʘʣʴʥʠʭ ʩʚʽʪʣʦʬʦʨʥʠʭ ʮʠʢʣʽʚ ʚ ʨʘʡʦʥʽ ʃʦʥʛʙôʻʥ 

ʤ. ʍʘʥʦʡ ʧʨʦʪʷʛʦʤ ʨʘʥʢʦʚʦʛʦ ʧʝʨʦ̔ʜʫ-ʧ̔ʢ 
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ʅʘʟʚʘ ʧʝʨʝʭʨʝʩʪʷ 

(ʧʝʨʝʭʨʝʱʫʚʘʥʽ ʚʫʣʠʮʽ) 

ʉʫʤʘʨʥʠʡ ʯʘʩ ʦʯʽʢʫʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʾʟʜʫ ʈʇ, ʛʦʜ, 

ʟ ʨʦʟʧʦʜʽʣʦʤ ʧʦ ʊɿ, ʱʦ ʨʫʭʘʻʪʴʩʷ ʧʽʜ ʯʘʩ ʬʘʟ 

ʩ̔ʥʫʶʯʠʭ 

ʩʚʽʪʣʦʬʦʨʥʠʭ ʮʠʢʣʽʚ 

ʨʘʮʽʦʥʘʣʴʥʠʭ 

ʩʚʽʪʣʦʬʦʨʥʠʭ ʮʠʢʣʽʚ 

ʬʘʟʘ ˉ1 ʬʘʟʘ ˉ2 ʬʘʟʘ ˉ3 ʬʘʟʘ ˉ1 ʬʘʟʘ ˉ2 ʬʘʟʘ ˉ3 

1 2 3 4 5 6 7 8 

1 
Nguyen Van Cu ï Hoang 

Nhu Tiep 
10,4 4,3 5,5 6,2 2,1 2,9 

2 
Hoang Nhu Tiep ï Pho Ai 

Mo 
2,8 0,8 - 1,8 0,9 - 

3 
Nguyen Van Cu ï Nguyen 

Son 
13,9 18,4 8,6 17,6 12,0 5,9 

4 
Ngoc Lam ï Nguyen Van 

Cu 
9,8 3,7 - 6,4 2,9 - 

5 
Ngo Gia Tu ï Vu Duc 

Than 
6,6 12,2 6,1 8,7 9,0 4,5 

6 Ngo Gia Tu ï Hoa Lam 12,8 1,4 1,7 5,6 1,5 1,8 

7 
Ngo Gia Tu ï Duc Giang ï 

Truong Lam 
19,5 9,4 6,8 38,1 12,6 12,5 

8 
Ngo Gia Tu ï Nguyen Cao 

Luyen 
12,8 10,9 5,1 8,8 8,1 3,8 

9 Dang Vu Hy ï Thanh Am 3,8 1,6 - 2,5 1,7 - 

10 Co Linh ï Xuang Quang 13,3 0,2 2,4 5,7 0,2 2,1 
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ɿʘʢʽʥʯʝʥʥʷ ʪʘʙʣʠʮʽ 4.14 

1 2 3 4 5 6 7 8 

11 
Co Linh ï Vinh Tuy 

bridge 
20,4 18,2 25,9 23,3 16,1 11,7 

12 Co Linh ï Thach Ban 16,5 7,7 6,4 6,4 5,4 3,0 

13 
Co Linh ï Thach Ban 

high school 
10,1 10,2 4,7 24,1 13,0 9,6 

14 
Nguyen Van Linh ï Regi-

ment 918 
10,6 10,2 1,6 15,1 8,6 2,6 

15 
Sai Dong ï Nguyen 

Van Linh 
11,0 22,4 3,9 10,9 11,1 3,4 

16 
Thach Ban ï Nguyen 

Van Linh 
18,4 3,1 9,8 13,8 3,6 8,0 

17 
Nguyen Lam ï Chu Huy 

Man 
11,0 7,6 4,3 7,3 3,6 2,4 

18 
Nguyen Van Linh ï 

Viet Hung 
8,9 14,6 2,4 12,1 6,1 2,7 

19 Doan Khue ï Viet Hung 2,3 2,7 - 4,6 1,3 - 

20 
Doan Khue ï Nguyen 

Cao Luyen 
2,3 2,3 - 3,9 1,2 - 

21 Doan Khue ï Van Hanh 9,6 5,3 5,1 7,3 5,3 3,6 

22 
Van Hanh ï Nguyen 

Cao Luyen 
4,3 2,7 - 3,8 2,5 - 

23 
Phuc Loi ï Mai Chi Tho ï 

Luu Khanh Dam 
9,1 7,5 4,4 5,9 2,8 2,8 

24 
Viet Hung ï Vu Duc Thu-

an 
4,0 4,7 - 6,5 3,0 - 

25 
Viet Hung ï Ngo 155 

Pho Viet Hung 
2,7 3,6 - 3,0 3,2 - 

ʉʫʤʘʨʥʽ ʚʠʪʨʘʪʠ ʯʘʩʫ ʥʘ ʦʯʽ-

ʢʫʚʘʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʾʟʜʫ 

ʈʇ, ʛʦʜ 

246,9 185,6 104,9 249,4 138,0 83,0 

ɿʘʛʘʣʴʥʽ ʟʘʪʨʠʤʢʠ ʊɿ ʧʨʠ ʧʨʦ-

ʾʟʜʽ ʈʇ, ʛʦʜ 
537,4 470,3 

 

ʈʝʘʣʴʥʽ ʟʘʛʘʣʴʥʽ ʟʘʪʨʠʤʢʠ ʥʘ ʧʝʨʝʭʨʝʩʪʷʭ ʙʫʜʫʪʴ ʱʝ ʜʝʱʦ ʤʝʥʰʽ ʯʝʨʝʟ ʪʝ, 

ʱʦ: 1) ʬʦʨʤʫʣʘ (2.7) ʜʘʻ ʦʮʽʥʢʫ ʟʘʪʨʠʤʢʠ ʥʘ ʧʝʨʝʭʨʝʩʪʽ ʧʨʠ ʥʫʣʴʦʚʦʤʫ ʥʘʚʘʥʪʘ-

ʞʝʥʥʽ ʥʘ ʥʴʦʛʦ; 2) ʚ PTVÈ VISUM ʚʽʜʩʫʪʥʷ ʤʦʞʣʠʚʽʩʪʴ ʜʝʪʘʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʯʝʨʛ ʧʝʨʝʜ ʧʝʨʝʭʨʝʩʪʷʤʠ ʽ ʯʘʩʪʠʥ ʮʠʭ ʯʝʨʛ, ʱʦ ʚʩʪʠʛʣʠ ʧʨʦʾʭʘʪʠ ʟʘ ʢʦʞʝʥ ʩʠʛʥʘʣ, 

ʱʦ ʜʦʟʚʦʣʷʻ ʨʫʭ ï ʚʽʜʧʦʚʽʜʥʦ, ʥʝ ʚʨʘʭʦʚʫʻʪʴʩʷ ʟʘʦʱʘʜʞʝʥʥʷ ʯʘʩʫ ʪʠʭ ʫʯʘʩʥʠʢʽʚ ʨʫ-

ʭʠ, ʷʢʽ, ʟʥʘʭʦʜʷʯʠʩʴ ʚ ʯʝʨʟʽ ʧʝʨʝʜ ʈʇ, ʥʝ ʚʩʪʠʛʘʶʪʴ ʧʨʦʾʭʘʪʠ ʧʝʨʝʭʨʝʩʪʷ ʟʘ ʦʜʠʥ ʟʝ-

ʣʝʥʠʡ ʩʠʛʥʘʣ ʩʚʽʪʣʦʬʦʨʘ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʥʠʞʥʷ ʦʮʽʥʢʘ ʟʤʝʥʰʝʥʥʷ ʩʫʤʘʨʥʠʭ ʟʘʪʨʠʤʦʢ 
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ʊɿ ʥʘ ʧʝʨʝʭʨʝʩʪʷʭ ʜʦʨʽʚʥʶʻ 12,47 %, ʱʦ ʻ ʽʩʪʦʪʥʦʶ ʝʢʦʥʦʤʽʻʶ ʚʠʪʨʘʪ ʯʘʩʫ ʥʘ ʧʨʦ-

ʾʟʜ ʈʇ. 

ʑʝ ʚʘʞʣʠʚʦ ʚʽʜʤʽʪʠʪʠ, ʱʦ ʧʨʦʚʝʜʝʥʽ ʨʦʟʨʘʭʫʥʢʠ ʙʘʛʘʪʦ ʚ ʯʦʤʫ ʩʪʘʣʠ ʤʦʞʣʠ-

ʚʽ ʟʘʚʜʷʢʠ ʚʠʢʦʨʠʩʪʘʥʥʶ ʨʦʟʨʦʙʣʝʥʦʛʦ ʥʦʚʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʨʦʟʧʦʜʽʣʫ ʊʇ ï ʥʘ ʦʩʥʦʚʽ 

ʾʭ ʟʘʪʨʠʤʦʢ ʥʘ ʈʇ. ʉʪʘʥʜʘʨʪʥʠʡ ʞʝ ʧʽʜʭʽʜ ʜʦ ʨʦʟʧʦʜʽʣʫ ï ʥʘ ʦʩʥʦʚʽ ʧʨʦʧʫʩʢʥʦʾ 

ʩʧʨʦʤʦʞʥʦʩʪʽ ʜʽʣʷʥʦʢ ɺɼʄ ï ʥʝ ʜʦʟʚʦʣʠʚ ʙʠ ʜʘʪʠ ʧʦʨʽʚʥʷʣʴʥʫ ʦʮʽʥʢʫ ʨʦʟʛʣʷʥʫʪʠʭ 

ʚ ʮʴʦʤʫ ʧʽʜʨʦʟʜʽʣʽ ʟʤʽʥ ʫ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʩʠʩʪʝʤʠ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʪʨʘʥʩʧʦʨʪʫ, 

ʦʩʢʽʣʴʢʠ ʥʝ ʚʨʘʭʦʚʫʻ ʟʛʘʜʘʥʽ ʟʘʪʨʠʤʢʠ. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʨʘʭʫʚʘʥʥʷ ʮʠʭ ʟʘʪʨʠʤʦʢ ʻ 

ʚʘʞʣʠʚʦʶ ʧʝʨʝʚʘʛʦʶ ʥʦʚʦʛʦ ʧʽʜʭʦʜʫ ʟ ʽʥʞʝʥʝʨʥʦʾ ʪʦʯʢʠ ʟʦʨʫ ʽ ʜʦʜʘʪʢʦʚʦ ʧʽʜʪʚʝʨ-

ʜʞʫʻ ʢʦʨʠʩʪʴ ʡʦʛʦ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

ʇʽʜʚʦʜʷʯʠ ʧʽʜʩʫʤʦʢ ʧʽʜ ʚʠʱʝʚʠʢʣʘʜʝʥʠʤ, ʤʦʞʥʘ ʟʨʦʙʠʪʠ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, 

ʱʦ ʨʦʟʨʦʙʣʝʥʽ ʤʝʪʦʜʠʢʠ ʦʮʽʥʢʠ ʰʫʤʫ ʧʨʠʩʢʦʨʝʥʥʷ ʽ ʦʙô̒ ʤʽʚ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝ-

ʯʦʚʠʥ, ʘ ʪʘʢʦʞ ʧʽʜʭʽʜ ʜʦ ʨʦʟʧʦʜʽʣʫ ʊʇ ʻ ʧʦʚʥʽʩʪʶ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ 

ʧʨʘʢʪʠʮʽ. ɺʦʥʠ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʚʦʜʠʪʠ ʧʦʨʽʚʥʷʣʴʥʫ ʦʮʽʥʢʫ ʟʤʽʥ ʚ ʆɼʈ ʚ ʥʘʚʘʥʪʘ-

ʞʝʥʠʭ ɺɼʄ ʟʘ ʙʘʛʘʪʴʤʘ ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʙʫʣʦ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʦ ʥʘ ʧʨʠʢʣʘʜʽ ʨʘ-

ʮʽʦʥʘʣʽʟʘʮʽʾ ʩʚʽʪʣʦʬʦʨʥʠʭ ʮʠʢʣʽʚ ʚ ʨʘʡʦʥʽ ʃʦʥʛʙôʻʥ ʤ. ʍʘʥʦʡ. 

ɺʠʩʥʦʚʢʠ ʧʦ ʯʝʪʚʝʨʪʦʤʫ ʨʦʟʜʽʣʫ 

1. ʈʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʧʨʠʩʢʦʨʝʥʴ ʊɿ ʧʨʠ ʾʭ ʨʦʟôʾ ʟʜʽ ʥʘ ʟʝʣʝʥʠʡ 

ʩʠʛʥʘʣ ʩʚʽʪʣʦʬʦʨʘ ʥʘ ʨʝʛʫʣʴʦʚʘʥʦʤʫ ʧʝʨʝʭʨʝʩʪʽ ʚʨʘʭʦʚʫʻ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʚ ʟʥʘʯʝʥ-

ʥʷʭ ʐʈ ʧʝʨʝʜ ʩʪʦʧ-ʣʽʥʽʻʶ ʽ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʥʝʦʙʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʦʮʽʥʢʠ ʰʫʤʫ 

ʧʨʠʩʢʦʨʝʥʥʷ ʷʢ ʤʽʨʠ ʢʦʤʬʦʨʪʫ ʽ ʚʪʨʘʪ ʝʥʝʨʛʽʾ ʧʨʠ ʨʫʩʽ ʫ ʩʢʣʘʜʽ ʤʽʩʴʢʠʭ ʊʇ. 

2. ʈʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʜʦ-

ʟʚʦʣʠʣʠ ʦʪʨʠʤʘʪʠ ʤʦʜʝʣʴ ʜʣʷ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʰʫʤʫ ʧʨʠʩʢʦʨʝʥʥʷ ʟʘʣʝʞʥʦ ʚʽʜ ʩʝʨʝ-

ʜʥʴʦʾ ʐʈ ʚ ʤʽʩʴʢʠʭ ʫʤʦʚʘʭ, ʷʢʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠ ʦʮʽʥʮʽ ʷʢʦʩʪʽ ʆɼʈ ʜʣʷ 

ʨʽʟʥʠʭ ʫʤʦʚ ʨʫʭʫ. 
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3. ʈʦʟʨʦʙʣʝʥʘ ʤʝʪʦʜʠʢʘ ʨʦʟʨʘʭʫʥʢʫ ʦʙô̒ ʤʽʚ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʟ ʚʠ-

ʭʣʦʧʥʠʤʠ ʛʘʟʘʤʠ ʊɿ ʩʪʚʦʨʶʻ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʽʥʪʝʨʚʘʣʴʥʦʾ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʊʇ ʥʘ ʥʘ-

ʚʢʦʣʠʰʥʻ ʩʝʨʝʜʦʚʠʱʝ, ʘ ʪʘʢʦʞ ʥʘʜʘʻ ʽʥʩʪʨʫʤʝʥʪʘʨʽʡ ʜʣʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ 

ʟʤʥ̔ ʫ ʤʽʩʴʢʠʭ ʪʨʘʥʩʧʦʨʪʥʠʭ ʩʠʩʪʝʤʘʭ, ʫ ʪʦʤʫ ʯʠʩʣʽ ʟʘʭʦʜʽʚ ʧʦ ʆɼʈ. 

4. ʈʦʟʨʦʙʣʝʥʘ ʜʣʷ ʨʘʥʢʦʚʦʛʦ ʧʝʨʦ̔ʜʫ-ʧ̔ʢ ʪʨʘʥʩʧʦʨʪʥʘ ʤʦʜʝʣʴ ʨʘʡʦʥʫ ʃʦʥʛ-

ʙôʻʥ ʤʽʩʪʘ ʍʘʥʦʡ ʜʦʩʠʪʴ ʪʦʯʥʦ ʚʽʜʦʙʨʘʞʘʻ ʧʦʧʠʪ ʥʘ ʪʨʘʥʩʧʦʨʪʥʽ ʧʝʨʝʩʫʚʘʥʥʷ, ʱʦ 

ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʩʝʨʝʜʥʴʦʶ ʚʽʜʥʦʩʥʦʶ ʧʦʤʠʣʢʦʶ ʨʦʟʨʘʭʫʥʢʫ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʊʇ, ʨʽ-

ʚʥʦʁ 2,08 %. ʎʝ ʩʚʽʜʯʠʪʴ ʧʨʦ ʘʜʝʢʚʘʪʥʝ ʚʽʜʦʙʨʘʞʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʮʝʩʽʚ ʧʝ-

ʨʝʩʫʚʘʥʴ ɯʊ ʧʦ ɺɼʄ ʨʘʡʦʥʫ ʽ ʧʨʠʜʘʪʥʩ̔ʪɹ ʤʦʜʝʣʽ ʜʣʷ ʧʨʘʢʪʠʯʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʨʦʟʨʦʙ-

ʣʝʥʠʭ ʤʝʪʦʜʠʢ ʦʮʽʥʢʠ ʰʫʤʫ ʧʨʠʩʢʦʨʝʥʥʷ ʽ ʨʦʟʨʘʭʫʥʢʫ ʦʙô̒ ʤʽʚ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ 

ʨʝʯʦʚʠʥ ʪʨʘʥʩʧʦʨʪʥʠʤʠ ʟʘʩʦʙʘʤʠ. 

5. ʈʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʊʇ ʚ ʨʘʡʦʥʽ ʃʦʥʛʙôʻʥ ʤ. ʍʘʥʦʡ ʜʦʟʚʦʣʠʣʠ ʩʬʦʨ-

ʤʫʚʘʪʠ ʧʨʦʧʦʟʠʮʽʾ ʧʦ ʨʘʮʽʦʥʘʣʽʟʘʮʽʾ ʩʚʽʪʣʦʬʦʨʥʠʭ ʮʠʢʣʽʚ ʥʘ ʨʝʛʫʣʴʦʚʘʥʠʭ ʧʝʨʝʭʨʝ-

ʩʪʷʭ ʨʘʡʦʥʫ. ʇʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʨʦʧʦʥʦʚʘʥʠʭ ʩʚʽʪʣʦʬʦʨʥʠʭ ʮʠʢʣʽʚ ʩʫʤʘʨʥʽ ʟʘʪʨʠʤ-

ʢʠ ʊɿ ʥʘ ʈʇ ʨʘʡʦʥʫ ʧʦʚʠʥʥʽ ʟʤʝʥʰʠʪʠʩʷ 12,47 %, ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʩʫʚʘʥʥʷ ï 

ʟʙʽʣʴʰʠʪʠʩʷ ʥʘ 0,55 %, ʚʠʢʠʜʠ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ï ʟʤʝʥʰʠʪʠʩʷ ʥʘ 0,56 %, ʰʫʤ 

ʧʨʠʩʢʦʨʝʥʥʷ ï ʟʥʠʟʠʪʠʩʷ ʥʘ 5,88 %. 

6. ʅʦʚʠʡ ʧʽʜʭʽʜ ʜʦ ʨʦʟʧʦʜʽʣʫ ʊʇ ʥʘ ʦʩʥʦʚʽ ʾʭ ʟʘʪʨʠʤʦʢ ʥʘ ʈʇ ʟʨʦʙʠʚ ʤʦʞʣʠ-

ʚʦʶ ʚ PTVÈ VISUM (ʪʘ ʚ ʽʥʰʠʭ ʧʘʢʝʪʘʭ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʧʣʘʥʫʚʘʥʥʷ) ʧʦʨʽʚʥʷʣʴʥʫ 

ʦʮʽʥʢʫ ʟʤʽʥ ʧʘʨʘʤʝʪʨʽʚ ʩʚʽʪʣʦʬʦʨʥʠʭ ʮʠʢʣʽʚ, ʦʩʢʽʣʴʢʠ ʩʪʘʥʜʘʨʪʥʽ ʚʘʨʽʘʥʪʠ ʨʦʟʧʦʜʽ-

ʣʫ ʊʇ ʥʘ ʦʩʥʦʚʽ ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʜʽʣʷʥʦʢ ɺɼʄ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʟʘʪʨʠʤʢʠ 

ʊɿ ʥʘ ʩʚʽʪʣʦʬʦʨʘʭ. ʊʘʢʘ ʤʦʞʣʠʚʽʩʪʴ ʻ ʚʘʞʣʠʚʦʶ ʧʝʨʝʚʘʛʦʶ ʨʦʟʨʦʙʣʝʥʦʛʦ ʧʽʜʭʦʜʫ ʽ 

ʜʦʜʘʪʢʦʚʦ ʧʽʜʪʚʝʨʜʞʫʻ ʜʦʮʽʣʴʥʽʩʪʴ ʡʦʛʦ ʧʨʘʢʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ. 

7. ʈʦʟʨʦʙʣʝʥʽ ʤʝʪʦʜʠʢʠ ʦʮʽʥʢʠ ʰʫʤʫ ʧʨʠʩʢʦʨʝʥʥʷ ʽ ʦʙô̒ ʤʽʚ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠ-

ʚʠʭ ʨʝʯʦʚʠʥ ʻ ʧʦʚʥʽʩʪʶ ʧʨʠʜʘʪʥʠʤʠ ʜʣʷ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʧʨʘʢʪʠʮʽ ï ʚʦʥʠ ʜʦʟʚʦʣʷ-

ʶʪʴ ʧʨʦʚʦʜʠʪʠ ʧʦʨʽʚʥʷʣʴʥʫ ʦʮʽʥʢʫ ʟʤʽʥ ʚ ʆɼʈ ʚ ʥʘʚʘʥʪʘʞʝʥʠʭ ɺɼʄ, ʱʦ ʙʫʣʦ ʧʽʜʪ-

ʚʝʨʜʞʝʥʦ ʥʘ ʧʨʠʢʣʘʜʽ ʨʘʮʽʦʥʘʣʽʟʘʮʽʾ ʩʚʽʪʣʦʬʦʨʥʠʭ ʮʠʢʣʽʚ ʚ ʨʘʡʦʥʽ ʃʦʥʛʙôʻʥ ʤ. ʍʘ-

ʥʦʡ. 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʨʘʤʢʘʭ ʮʴʦʛʦ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦ-

ʚʘʥʽ ʚ ʨʦʙʦʪʘʭ [5, 10]. 
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ɺʀʉʅʆɺʂʀ 

1. ʋ ʙʽʣʴʰʦʩʪʽ ʽʩʥʫʶʯʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʪʨʘʥʩʧʦ-

ʨʪʥʠʭ ʟʘʩʦʙʽʚ ʾʾ ʦʮʽʥʢʘ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʨʽʚʥʽ ʩʝʨʝʜʥʽʭ ʟʥʘʯʝʥʴ ʚ ʪʦʯʮʽ ʘʙʦ ʥʘ ʜʽʣʷʥ-

ʮʽ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʫ ʙʫʜʴ-ʷʢʠʭ ʫʤʦʚʘʭ ʨʫʭʫ. ʊʘʢʘ ʞ ʩʠʪʫʘʮʽʷ ʚʣʘʩʪʠʚʘ ʽ ʩʫʯʘʩʥʠʤ 

ʧʨʦʛʨʘʤʥʠʤ ʧʨʦʜʫʢʪʘʤ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ, ʚ ʷʢʠʭ ʾʭ ʨʦʟʧʦʜʽʣ 

ʨʦʙʠʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʥʝ ʩʪʽʣʴʢʠ ʚʽʜ ʰʚʠʜʢʦʩʪʽ ʘʙʦ ʯʘʩʫ ʧʨʦʾʟʜʫ ʜʽʣʷʥʦʢ ʽ ʧʝʨʝʭ-

ʨʝʩʪʴ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ, ʩʢʽʣʴʢʠ ʚʽʜ ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʩʤʫʛʠ ʨʫʭʫ, 

ʟʥʘʯʝʥʥʷ ʷʢʦʾ ʥʘ ʩʴʦʛʦʜʥʽʰʥʽʡ ʜʝʥʴ ʦʙˇʨʫʥʪʦʚʘʥʽ ʥʝʜʦʩʪʘʪʥʴʦ. ɺ ʪʦʡ ʞʝ ʯʘʩ, ʦʯʝʚʠ-

ʜʥʠʤ ʻ ʪʦʡ ʬʘʢʪ, ʱʦ ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʪʨʘʥʩʧʦʨʪʥʦʛʦ ʟʘʩʦʙʫ ʚ ʢʦʥʢʨʝʪʥʦʤʫ ʤʽʩʮʽ 

ʽ ʚ ʢʦʥʢʨʝʪʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ ʻ ʚʠʧʘʜʢʦʚʠʤ. ʎʝ ʚʢʘʟʫʻ ʥʘ ʜʦʮʽʣʴʥʽʩʪʴ ʚʠʚʯʝʥʥʷ ʰʚʠ-

ʜʢʦʩʪʽ ʚ ʤʽʩʪʽ ʷʢ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ ʽ ʚʩʪʘʥʦʚʣʝʥʥʷ ʟʘʢʦʥʫ ʾʾ ʨʦʟʧʦʜʽʣʫ. 

2. ʇʨʠ ʤʦʜʝʣʶʚʘʥʥʽ ʨʦʟʧʦʜʽʣʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʜʦʩʪʘʪʥʴʦ ʥʘʣʝʞʥʠʤ 

ʯʠʥʦʤ ʦʧʠʩʘʪʠ ʟʘʪʨʠʤʢʠ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʧʝʨʝʭʨʝʩʪʷʭ, ʱʦ ʚʠʢʣʶʯʘʻ ʥʝʦʙ-

ʭʽʜʥʽʩʪʴ ʟʘʜʘʚʘʪʠ ʦʙʤʝʞʝʥʥʷ ʧʦ ʧʨʦʧʫʩʢʥʽʡ ʩʧʨʦʤʦʞʥʦʩʪʽ ʜʽʣʷʥʦʢ, ʦʩʢʽʣʴʢʠ ʧʨʦʧʫ-

ʩʢʥʘ ʩʧʨʦʤʦʞʥʽʩʪʴ ʜʽʣʷʥʢʠ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ ʚʠʟʥʘʯʘʻʪʴʩʷ ʧʨʦʧʫʩʢʥʦʶ 

ʩʧʨʦʤʦʞʥʽʩʪʶ ʨʝʛʫʣʴʦʚʘʥʠʭ ʧʝʨʝʭʨʝʩʪʴ ʥʘ ʥʽʡ. ʅʘ ʮʽʡ ʦʩʥʦʚʽ ʙʫʚ ʨʦʟʨʦʙʣʝʥʠʡ ʧʽʜ-

ʭʽʜ ʜʦ ʨʦʟʧʦʜʽʣʫ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʦʮʽʥʮʽ ʾʭ ʟʘʪʨʠʤʦʢ ʥʘ ʧʝʨʝʭ-

ʨʝʩʪʷʭ. ɺʽʥ ʜʦʟʚʦʣʷʻ ʪʦʯʥʽʰʝ ʧʨʦʛʥʦʟʫʚʘʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʪʦʢʽʚ ʪʨʘʥʩʧʦʨʪʫ ʚ 

ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʰʠʨʝʥʠʤ ʨʦʟʧʦʜʽʣʦʤ ʥʘ ʦʩʥʦʚʽ ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʜʽʣʷʥʦʢ 

ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʴʦʾ ʤʝʨʝʞʽ. 

3. ʇʨʠ ʫʩʢʣʘʜʥʝʥʥʽ ʫʤʦʚ ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ ʥʦʨʤʘʣʴʥʠʡ ʨʦʟʧʦʜʽʣ ʰʚʠʜʢʦʩʪʽ 

ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽʣʽʚ ʪʨʘʥʩʬʦʨʤʫʻʪʴʩʷ ʚ ʧʦʢʘʟʥʠʢʦʚʠʡ. ɿʚô̫ ʟʫʶʯʦʶ ʣʘʥʢʦʶ ʚ ʮʽʡ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚʠʩʪʫʧʘʻ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣ, ʧʘʨʘʤʝʪʨ ʬʦʨʤʠ ʷʢʦʛʦ ʟʥʠʞʫʻʪʴʩʷ ʧʦ ʤʽʨ̔ 

ʫʩʢʣʘʜʥʝʥʥʷ ʫʤʦʚ ʨʫʭʫ, ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʤʽʩʴʢʠʭ ʚʫʣʠʯʥʦ-ʜʦʨʦʞʥʽʭ ʤʝʨʝʞ. ʋ ʥʘʡ-

ʩʢʣʘʜʥʽʰʠʭ ʟ ʪʦʯʢʠ ʟʦʨʫ ʰʚʠʜʢʦʩʪʽ ʫʤʦʚʘʭ ï ʧʝʨʝʜ ʩʪʦʧ-ʣʽʥʽʻʶ ʨʝʛʫʣʴʦʚʘʥʦʛʦ ʧʝ-

ʨʝʭʨʝʩʪʷ ï ʚʽʥ ʧʨʷʤʫʻ ʜʦ 1, ʚʥʘʩʣʽʜʦʢ ʯʦʛʦ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣ ʥʘʙʣʠʞʘʻʪʴʩʷ ʜʦ ʩʚʦʛʦ 

ʦʢʨʝʤʦʛʦ ʚʠʧʘʜʢʫ ï ʧʦʢʘʟʥʠʢʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ. 

4. ʈʝʟʫʣʴʪʘʪʠ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʰʚʠʜʢʦʩʪʽ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽ-

ʣʽʚ ʷʢ ʚ ʟʦʥʽ ʚʧʣʠʚʫ ʨʝʛʫʣʴʦʚʘʥʠʭ ʧʝʨʝʭʨʝʩʪʴ, ʪʘʢ ʽ ʟʚʫʞʝʥʥʷ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ ʧʽʜʪ-
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ʚʝʨʜʞʫʶʪʴ ʟʥʠʞʝʥʥʷ ʩʝʨʝʜʥʴʦʾ ʰʚʠʜʢʦʩʪʽ ʨʫʭʫ ʘʚʪʦʤʦʙʽʣʽʚ ʽ ʨʽʩʪ ʾʾ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʚʽʜʭʠʣʝʥʥʷ ʚ ʪʘʢʠʭ ʤʽʩʮʷʭ. ʄʽʩʴʢʽ ʨʝʛʫʣʴʦʚʘʥʽ ʧʝʨʝʭʨʝʩʪʷ ʜʫʞʝ ʽʩʪʦʪʥʦ ʫʩʢʣʘʜʥʶ-

ʶʪʴ ʫʤʦʚʠ ʨʫʭʫ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʚʽʣʴʥʠʤʠ, ʘ ʪʘʢʦʞ ʯʠʥʷʪʴ ʙʽʣʴʰʠʡ ʚʧʣʠʚ ʥʘ ʰʚʠʜ-

ʢʽʩʪʴ ʪʨʘʥʩʧʦʨʪʫ, ʥʽʞ ʟʚʫʞʝʥʥʷ ʧʨʦʾʟʥʦʾ ʯʘʩʪʠʥʠ. ʆʙʠʜʚʽ ʮʽ ʪʝʥʜʝʥʮʽʾ ʚ ʩʫʢʫʧʥʦʩʪʽ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʥʠʞʝʥʥʷ ʧʘʨʘʤʝʪʨʘ ʬʦʨʤʠ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ ʜʦ ʟʥʘʯʝʥʴ 

[0,651;1,152], ʱʦ ʩʚʽʜʯʠʪʴ ʧʨʦ ʡʦʛʦ ʥʘʙʣʠʞʝʥʥʷ ʜʦ ʦʜʠʥʠʮʽ. 

5. ɿʽʙʨʘʥʽ ʚ ʭʦʜʽ ʜʘʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʣʝʛʢʦʚʠʭ ʘʚʪʦʤʦʙʽ-

ʣʽʚ ʨʘʟʦʤ ʟ ʨʝʟʫʣʴʪʘʪʘʤʠ ʧʦʧʝʨʝʜʥʽʭ ʩʧʦʩʪʝʨʝʞʝʥʴ ʟʘ ʰʚʠʜʢʽʩʪʶ ʚ ʤʽʩʪʘʭ ʨʽʟʥʠʭ 

ʢʨʘʾʥ ʜʦʟʚʦʣʠʣʠ ʦʪʨʠʤʘʪʠ ʨʝʛʨʝʩʽʡʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʽʞ ʩʝʨʝʜʥʴʦʶ ʰʚʠʜʢʽʩʪʶ ʨʫʭʫ ʽ 

ʧʘʨʘʤʝʪʨʦʤ ʬʦʨʤʠ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʫ, ʧʨʠʜʘʪʥʦʛʦ ʜʣʷ ʦʧʠʩʫ ʟʘʢʦʥʦʤʽʨʥʦʩʪʝʡ ʚ ʟʥʘ-

ʯʝʥʥʷʭ ʰʚʠʜʢʦʩʪʽ. ʎʷ ʟʘʣʝʞʥʽʩʪʴ ʤʘʻ ʜʦʩʠʪʴ ʚʠʩʦʢʽ ʧʨʦʛʥʦʩʪʠʯʥʽ ʟʜʽʙʥʦʩʪʽ, ʥʘ ʱʦ 

ʚʢʘʟʫʻ ʤʥʦʞʠʥʥʠʡ ʢʦʝʬʽʮʽʻʥʪ ʢʦʨʝʣʷʮʽʾ ʤʽʞ ʥʝʟʘʣʝʞʥʦʶ ʽ ʟʘʣʝʞʥʦʶ ʟʤʽʥʥʠʤʠ, ʨʽ-

ʚʥʠʡ 96,3 %. ʆʪʨʠʤʘʥʫ ʟʘʣʝʞʥʽʩʪʴ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʣʷ ʪʦʛʦ, ʱʦʙ ʥʘ ʦʩʥʦʚʽ 

ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ ʰʚʠʜʢʦʩʪʽ ʧʦʚʥʽʩʪʶ ʦʭʘʨʘʢʪʝʨʠʟʫʚʘʪʠ ʨʦʟʧʦʜʽʣ ʜʘʥʦʾ ʚʠʧʘʜ-

ʢʦʚʦʾ ʚʝʣʠʯʠʥʠ. 

6. ɺʩʪʘʥʦʚʣʝʥʽ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʢʦʣʠʚʘʥʥʷ ʰʚʠʜʢʦʩʪʽ ʽʥʜʠʚʽʜʫʘʣʴʥʦʛʦ ʪʨʘʥʩ-

ʧʦʨʪʫ ʚ ʤʽʩʪʘʭ ʜʦʟʚʦʣʠʣʠ ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠʢʫ ʦʮʽʥʢʠ ʰʫʤʫ ʧʨʠʩʢʦʨʝʥʥʷ ʪʨʘʥʩʧʦʨ-

ʪʥʠʭ ʟʘʩʦʙʽʚ ʧʨʠ ʾʭ ʨʦʟôʾ ʟʜʽ ʥʘ ʟʝʣʝʥʠʡ ʩʠʛʥʘʣ ʩʚʽʪʣʦʬʦʨʘ ʥʘ ʨʝʛʫʣʴʦʚʘʥʦʤʫ ʧʝʨʝ-

ʭʨʝʩʪʽ, ʘ ʪʘʢʦʞ ʤʝʪʦʜʠʢʫ ʽʥʪʝʨʚʘʣʴʥʦʾ ʦʮʽʥʢʠ ʦʙʩʷʛʽʚ ʚʠʢʠʜʽʚ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ʟ 

ʚʠʭʣʦʧʥʠʤʠ ʛʘʟʘʤʠ ʘʚʪʦʤʦʙʽʣʽʚ. ʆʙʠʜʚʽ ʤʝʪʦʜʠʢʠ ʙʫʣʠ ʟʘʩʪʦʩʦʚʘʥʽ ʧʨʠ ʤʦʜʝʣʶ-

ʚʘʥʥʽ ʪʨʘʥʩʧʦʨʪʥʠʭ ʧʦʪʦʢʽʚ ʫ ʨʘʡʦʥʽ ʃʦʥʛʙô̒ ʥ ʤ. ʍʘʥʦʡ. ʈʝʟʫʣʴʪʘʪʠ ʤʦʜʝʣʶʚʘʥʥʷ 

ʜʦʟʚʦʣʠʣʠ ʩʬʦʨʤʫʚʘʪʠ ʧʨʦʧʦʟʠʮʽʾ ʱʦʜʦ ʨʘʮʽʦʥʘʣʽʟʘʮʽʾ ʩʚʽʪʣʦʬʦʨʥʠʭ ʮʠʢʣʽʚ ʥʘ ʨʝ-

ʛʫʣʴʦʚʘʥʠʭ ʧʝʨʝʭʨʝʩʪʷʭ ʨʘʡʦʥʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʽʜʚʠʱʠʪʠ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʾ 

ʜʦʨʦʞʥʴʦʛʦ ʨʫʭʫ. ʊʘʢ, ʫ ʨʘʥʢʦʚʠʡ ʧʝʨʽʦʜ-ʧʽʢ ʟ 7:00 ʜʦ 9:00 ʩʫʤʘʨʥʽ ʟʘʪʨʠʤʢʠ ʪʨʘʥ-

ʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ ʥʘ ʨʝʛʫʣʴʦʚʘʥʠʭ ʧʝʨʝʭʨʝʩʪʷʭ ʨʘʡʦʥʫ ʃʦʥʛʙô̒ ʥ ʤʘʶʪʴ ʟʤʝʥʰʠʪʠʩʷ 

ʟ 537,4 ʛʦʜ ʜʦ 470,3 ʛʦʜ, ʪʦʙʪʦ ʥʘ 12,47 %, ʩʝʨʝʜʥʷ ʰʚʠʜʢʽʩʪʴ ʧʝʨʝʩʫʚʘʥʥʷ ʤʽʞ 

ʦʙô̒ ʢʪʘʤʠ ʪʷʞʽʥʥʷ ï ʟʙʽʣʴʰʠʪʠʩʷ ʟ 36,5 ʢʤ/ʛʦʜ ʜʦ 36,7 ʢʤ/ʛʦʜ, ʪʦʙʪʦ ʥʘ 0,55 %, ʩʫ-

ʤʘʨʥʽ ʚʠʢʠʜʠ ʰʢʽʜʣʠʚʠʭ ʨʝʯʦʚʠʥ ï ʟʤʝʥʰʠʪʠʩʷ ʟ 47322,6 ʢʛ ʜʦ 47058,6 ʢʛ, ʪʦʙʪʦ ʥʘ 

0,56 %, ʰʫʤ ʧʨʠʩʢʦʨʝʥʥʷ ʧʽʜ ʯʘʩ ʧʦʾʟʜʦʢ ʤʽʞ ʦʙôʻʢʪʘʤʠ ʪʷʞʽʥʥʷ ï ʟʥʠʟʠʪʠʩʷ ʟ 

0,017 ʤ/ʩ2 ʜʦ 0,016 ʤ/ʩ2, ʪʦʙʪʦ ʥʘ 5,88 %. 
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ɼʦʜʘʪʦʢ ɸ 
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ʜʣʷ ʘʚʪʦʤʦʙʣ̔ʷ ʟ ʥʦʤʝʨʦʤ k. 
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1,2,...,k n= . 
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ʅʝʭʘʡ ʚʠʧʘʜʢʦʚʘ ʚʝʣʠʯʠʥʘ X  ʤʘʻ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣ ʽʟ ʧʘʨʘʤʝʪʨʦʤ ʤʘʩʰʪʘʙʫ 

ʨʽʚʥʠʤ m ʪʘ ʧʘʨʘʤʝʪʨʦʤ ʬʦʨʤʠ ʨʽʚʥʠʤ a. 

ʊʦʜʽ ʤʘʪʝʤʘʪʠʯʥʝ ʦʯʽʢʫʚʘʥʥʷ ʚʠʧʘʜʢʦʚʦʾ ʚʝʣʠʯʠʥʠ X  ʜʦʨʽʚʥʶʻ 

 

MX
a

m
= , 

 

ʘ ʜʠʩʧʝʨʩʽ̫ 

 

2
DX

a

m
= . 

 

ɿ ʮʠʭ ʜʚʦʭ ʨʽʚʥʷʥʴ ʱʦʜʦ ʧʘʨʘʤʝʪʨʽʚ ʤʘʩʰʪʘʙʫ ʽ ʬʦʨʤʠ ʚʦʥʠ ʤʦʞʫʪʴ ʙʫʪʠ 

ʟʥʘʡʜʝʥʽ ʫ ʚʠʛʣʷʜʽ 

 

MX

DX
m=

 

 

 ̔

 

( )
2

*
MX

MX
DX

a m= = . 

 

ɺʚʘʞʘʶʯʠ ʡʤʦʚʽʨʥʽʩʥʠʡ ʨʦʟʧʦʜʽʣ ʧʨʠʩʢʦʨʝʥʴ ʪʘʢʠʤ, ʱʦ ʥʘʣʝʞʠʪʴ ʢʣʘʩʫ ʛʘ-

ʤʤʘ-ʨʦʟʧʦʜʽʣʽʚ, ʧʘʨʘʤʝʪʨʠ ʮʴʦʛʦ ʨʦʟʧʦʜʽʣʫ ʤʦʞʥʘ ʦʮʽʥʠʪʠ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʚʠʙʽʨʢʫ 

ʧʨʠʩʢʦʨʝʥʴ 

 

2 2

2
ln 1 ln 1

1 1

2 2 2

cp cp

k
k

k k k

k k
V V

n nV
a

S S S

è ø è øå õ å õ
- - -æ ö æ öé ù é ù+ +ç ÷ ç ÷ê ú ê ú

= = = , 
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1,2,...,k n= . 

 

ɺʚʘʞʘʶʯʠ ʚʩʽ ʮʽ ʟʥʘʯʝʥʥʷ ʧʨʠʩʢʦʨʝʥʴ ʫ ʚʠʙʽʨʮʽ ʨʽʚʥʦʡʤʦʚʽʨʥʠʤʠ, ʤʦʞʥʘ ʦʮʽ-

ʥʠʪʠ 

1

1 n

k

k

MX a
n =

= ä , 

 

2 2

1

1
k

n

k

MX a
n =

= ä , 

 

( )
2

22 2

1 1

1 1
k

n n

k

k k

DX MX MX a a
n n= =

å õ
= - = -æ ö

ç ÷
ä ä , 

 

 

ʜʝ 

 

2

2
ln 1

1

2 2

cp

k
k

k k

k
V

nV
a

S S

è øå õ
-æ öé ù+ç ÷ê ú

= = , 

 

1,2,...,k n= . 

 

ʆʩʪʘʪʦʯʥʦ, ʷʢʱʦ ʰʚʠʜʢʦʩʪʽ ʤʘʶʪʴ ʧʦʢʘʟʥʠʢʦʚʠʡ ʨʦʟʧʦʜʽʣ ʟ ʧʘʨʘʤʝʪʨʦʤ 

 

1

cpVl -=
, 

 

ʪʦ, ʚʚʘʞʘʶʯʠ ʡʤʦʚʽʨʥʽʩʥʠʡ ʨʦʟʧʦʜʽʣ ʧʨʠʩʢʦʨʝʥʴ ʟ ʢʣʘʩʫ ʛʘʤʤʘ-ʨʦʟʧʦʜʽʣʽʚ ʟ ʧʘʨʘ-

ʤʝʪʨʘʤʠ ʤʘʩʰʪʘʙʫ m  ̔ʬʦʨʤʠ a, ʮʽ ʧʘʨʘʤʝʪʨʠ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʟʘ ʬʦʨʤʫʣʘʤʠ 
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MX

DX
m=

 

 

 ̔

 

( )
2

*
MX

MX
DX

a m= =
, 

 

ʜʝ 

 

1

1 n

k

k

MX a
n =

= ä
, 

 

2

2

1 1

1 1
k

n n

k

k k

DX a a
n n= =

å õ
= -æ ö

ç ÷
ä ä

,  

 

ʊʫʪ ʚʝʣʠʯʠʥʠ 

2

ln 1
1

2

cp

k

k

k
V

n
a

S

è øå õ
-æ öé ù+ç ÷ê ú

= , 1,2,...,k n= . 

ʇʨʠ ʮʴʦʤʫ ʛʝʥʝʨʫʚʘʥʥʷ ʰʚʠʜʢʦʩʪʝʡ ʟ ʧʦʢʘʟʥʠʢʦʚʦʛʦ ʨʦʟʧʦʜʽʣʫ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ ʥʘ ʦʩʥʦʚʽ ʥʘʪʫʨʘʣʴʥʠʭ ʯʠʩʝʣ 

 

, ,c n N 

 

 ̔

 

c n N+ < . 
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ʅʝʭʘʡ ln 1k cp

c k
V V

N

+å õ
=- -æ ö

ç ÷
, 1,2,...,k n= . ʊʦʜʽ ʚʠʙʽʨʢʘ ʟ n  ʰʚʠʜʢʦʩʪʝʡ ʤʘʻ 

ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

 

1

1
ln 1cp

c
V V

N

+å õ
=- -æ ö

ç ÷
, 

 

2

2
ln 1cp

c
V V

N

+å õ
=- -æ ö

ç ÷
, 

 

é, 

 

ln 1n cp

c n
V V

N

+å õ
=- -æ ö

ç ÷
, 

 

c n N+ < . 
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ɼʦʜʘʪʦʢ ɹ 

ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʚʽʪʣʦʬʦʨʥʠʭ ʮʠʢʣʽʚ, ʱʦ ʜʽʶʪʴ ʥʘ ʩʚʽʪʣʦʬʦʨʥʠʭ 

ʦʙôʻʢʪʘʭ ʫ ʨʘʡʦʥʽ ʃʦʥʛʙôʻʥ ʤ. ʍʘʥʦʡ 

 

 

 
 

ʈʠʩʫʥʦʢ ɹ.1 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʚʽʪʣʦʬʦʨʥʦʛʦ ʮʠʢʣʫ ʥʘ ʧʝʨʝʭʨʝʩʪʽ 

çNguyen Van Cu ï Hoang Nhu Tiepè 

 

 
 

ʈʠʩʫʥʦʢ ɹ.2 ï ʍʘʨʘʢʪʝʨʠʩʪʠʢʘ ʩʚʽʪʣʦʬʦʨʥʦʛʦ ʮʠʢʣʫ ʥʘ ʧʝʨʝʭʨʝʩʪʽ 

çHoang Nhu Tiep ï Pho Ai  Moè 




























































