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ɸʅʆʊɸʎɯʗ 

 

ʇʘʚʣʦʚʘ ʆʣʴʛʘ ʆʣʝʢʩʘʥʜʨʽʚʥʘ. ɸʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ 

ʪʝʭʥʦʣʦʛʽʷ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ. ï ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ 

ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 122 ï ʂʦʤʧôʶʪʝʨʥʽ ʥʘʫʢʠ. ï ʍʤʝʣʴʥʠʮʴʢʠʡ ʥʘʮʽʦʥʘʣʴʥʠʡ 

ʫʥʽʚʝʨʩʠʪʝʪ, ʍʤʝʣʴʥʠʮʴʢʠʡ, 2020. 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʨʦʟʚôʷʟʘʥʘ ʘʢʪʫʘʣʴʥʘ ʥʘʫʢʦʚʦ-ʧʨʠʢʣʘʜʥʘ ʟʘʜʘʯʘ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʰʣʷʭʦʤ ʨʦʟʨʦʙʣʝʥʥʷ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ 

(ɸʆɯʊ) ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ: ʘʚʪʦʤʘʪʠʟʘʮʽʶ 

ʪʨʫʜʦʤʽʩʪʢʦʛʦ, ʨʫʪʠʥʥʦʛʦ ʪʘ ʩʭʠʣʴʥʦʛʦ ʜʦ ʧʦʤʠʣʦʢ ʟʘʚʜʘʥʥʷ ʨʦʟʙʦʨʫ 

ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʪʘ ʤʘʡʞʝ ʤʠʪʪʻʚʝ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ; ʧʽʜʢʘʟʢʫ, ʜʝ ʧʦʪʨʽʙʥʘ 

ʧʦʚʪʦʨʥʘ ʨʦʙʦʪʘ ʥʘʜ ʩʧʝʮʠʬʽʢʘʮʽʻʶ ʚʠʤʦʛ (ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʧʝʨʝʛʣʷʜʘʪʠ ʚʽʜʩʫʪʥʽ 

ʘʪʨʠʙʫʪʠ ʪʘ ʙʘʯʠʪʠ ʦʙʣʘʩʪʽ ʩʧʝʮʠʬʽʢʘʮʽʾ, ʷʢʠʤ ʧʦʪʨʽʙʥʘ ʜʦʜʘʪʢʦʚʘ ʫʚʘʛʘ, ʘ ʪʘʢʦʞ 

ʷʢʽ ʚʠʤʦʛʠ ʧʦʪʨʝʙʫʶʪʴ ʧʝʨʝʨʦʙʢʠ); ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʚʯʘʥʥʷ ʜʣʷ ʥʦʚʠʭ ʨʦʟʨʦʙʥʠʢʽʚ 

ʩʧʝʮʠʬʽʢʘʮʽʡ, ʩʠʩʪʝʤʥʠʭ ʽʥʞʝʥʝʨʽʚ ʪʘ ʤʝʥʝʜʞʝʨʽʚ ʧʨʦʻʢʪʽʚ (ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ 

AOIT ʜʦʧʦʤʘʛʘʻ ʾʤ ʧʦʙʘʯʠʪʠ ʧʦʤʠʣʢʠ, ʷʢʽ ʚʦʥʠ ʤʦʞʫʪʴ ʜʦʧʫʩʢʘʪʠ, ʪʘ ʜʦʧʦʤʘʛʘʻ 

ʾʤ ʨʦʟʧʽʟʥʘʪʠ ʮʽ ʧʦʤʠʣʢʠ ʚ ʨʦʙʦʪʽ ʽʥʰʠʭ); ʜʦʧʦʤʦʛʫ ʚ ʨʦʟʨʦʙʮʽ ʚʠʤʦʛ ʚʠʩʦʢʦʾ 

ʷʢʦʩʪʽ; ʜʦʧʦʤʦʛʫ ʫ ʚʠʧʨʘʚʣʝʥʥʽ ʪʘ ʫʩʫʥʝʥʥʽ ʧʦʤʠʣʦʢ ʫ ʚʠʤʦʛʘʭ ʪʘʤ, ʜʝ ʚʦʥʠ 

ʚʠʥʠʢʘʶʪʴ ï ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ï ʜʦ 

ʪʦʛʦ, ʷʢ ʚʦʥʠ ʩʪʘʥʫʪʴ ʜʦʨʦʞʯʠʤʠ ʜʣʷ ʚʠʧʨʘʚʣʝʥʥʷ; ʥʘʜʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ 

ʚʠʙʦʨʫ ʙʽʣʴʰ ʷʢʽʩʥʠʭ ʩʧʝʮʠʬʽʢʘʮʽʡ ʧʨʦʛʨʘʤʥʠʭ ʚʠʤʦʛ; ʙʝʟʢʦʰʪʦʚʥʠʡ ʜʦʩʪʫʧ 

ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ ʚ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ ʙʝʟ ʙʫʜʴ-ʷʢʦʾ ʨʝʻʩʪʨʘʮʽʾ. 

ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩʠ ʦʮʽʥʶʚʘʥʥʷ ʧʦʘʯʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʇɿ).  
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ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʤʦʜʝʣʽ, ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʋ ʨʦʙʦʪʽ ʚʠʢʦʥʘʥʦ ʘʥʘʣʽʟ ʚʽʜʦʤʠʭ ʧʽʜʭʦʜʽʚ, ʤʝʪʦʜʽʚ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʘʥʘʣʽʟʫ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ 

ʦʮʽʥʢʠ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʛʝʥʪʽʚ ʥʘ 

ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ, ʧʦʢʘʟʘʚ, ʱʦ ʚʦʥʠ ʥʝ ʨʦʟʚôʷʟʫʶʪʴ ʧʨʦʙʣʝʤʫ 

ʦʮʽʥʶʚʘʥʥʷ ʨʘʥʥʽʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ. ʂʨʽʤ ʮʴʦʛʦ, ʚʩʽ ʚʦʥʠ ʥʘʣʝʞʘʪʴ ʜʦ 

ʨʽʟʥʠʭ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ ʽ ʥʝ ʽʥʪʝʛʨʫʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ, ʪʦʙʪʦ ʥʘʨʘʟʽ 

ʚʽʜʩʫʪʥʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʨʘʥʥʽʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ, ʱʦ ʻ ʦʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ʧʨʦʙʣʝʤ ʫ ʛʘʣʫʟʽ 

ʽʥʞʝʥʝʨʽʾ ʇɿ. ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʘʥʘʣʽʟʫ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʷʢʦʩʪʽ 

ʫ ʩʧʝʮʠʬʽʢʘʮʽʷʭ ʚʠʤʦʛ ʜʦ ʇɿ, ʘ ʪʘʢʦʞ ʚʽʜʩʫʪʥʽʩʪʴ ʤʦʜʝʣʝʡ, ʤʝʪʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ 

ʦʮʽʥʶʚʘʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʷʢʦʩʪʽ ʫ ʩʧʝʮʠʬʽʢʘʮʽʷʭ ʚʠʤʦʛ ʜʦ ʇɿ 

ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʰʣʷʭʦʤ ʦʮʽʥʶʚʘʥʥʷ 

ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʙʘʟʦʚʽ (ʫʥʽʚʝʨʩʘʣʴʥʽ) ʦʥʪʦʣʦʛʽʯʥʽ 

ʤʦʜʝʣʽ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ, ʘ ʪʘʢʦʞ ʦʥʪʦʣʦʛʽʯʥʽ 

ʤʦʜʝʣʽ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʢʦʥʢʨʝʪʥʦʛʦ ʇɿ, ʷʢʽ 

ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʚʨʘʭʫʚʘʥʥʽ ʚʠʤʦʛ ʩʪʘʥʜʘʨʪʽʚ ISO 25010:2011 ʪʘ ISO 25023:2016 ʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʚʠʙʦʨʫ ʜʦʩʪʘʪʥʴʦʛʦ ʦʙʩʷʛʫ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʇɿ. ʊʘʢʦʞ ʨʦʟʨʦʙʣʝʥʦ ʤʦʜʝʣʴ 

ʜʽʷʣʴʥʦʩʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ ʇɿ, ʷʢʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʦʨʽʚʥʷʣʴʥʦʤʫ ʘʥʘʣʽʟʽ 

ʦʥʪʦʣʦʛʽʡ ʪʘ ʻ ʪʝʦʨʝʪʠʯʥʠʤ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʽʚ ʜʽʷʣʴʥʦʩʪʽ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ. 

ɺ ʨʦʙʦʪʽ ʚʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʜʽʷʣʴʥʦʩʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ 

ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʠʡ ʧʨʘʮʶʻ ʥʘ ʦʩʥʦʚʽ ʨʦʟʨʦʙʣʝʥʦʾ ʤʦʜʝʣʽ ʪʘ ʟʜʽʡʩʥʶʻ 
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ʦʮʽʥʶʚʘʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ 

ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ, ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʥʦʚʦʢ ʧʨʦ 

ʜʦʩʪʘʪʥʽʩʪʴ ʘʙʦ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ, ʥʘʜʘʻ ʯʠʩʣʦʚʽ ʦʮʽʥʢʠ 

ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʞʥʦʾ ʥʝʬʫʥʢʮʽʡʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇɿ ʪʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-

ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ ʨʘʟʦʤ, ʬʦʨʤʫʻ ʩʧʠʩʦʢ ʘʪʨʠʙʫʪʽʚ, ʷʢʠʤʠ ʚʘʨʪʦ ʜʦʧʦʚʥʠʪʠ 

ʩʧʝʮʠʬʽʢʘʮʽʶ ʚʠʤʦʛ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʾʾ ʽʥʬʦʨʤʘʮʽʾ, ʪʦʙʪʦ ʚ 

ʢʦʤʧʣʝʢʩʽ ʜʦʟʚʦʣʷʻ ʯʘʩʪʢʦʚʦ ʫʩʫʥʫʪʠ ʣʶʜʠʥʫ ʟ ʧʨʦʮʝʩʽʚ ʦʧʨʘʮʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

ʪʘ ʟʜʦʙʫʪʪʷ ʟʥʘʥʴ. 

ʈʝʘʣʽʟʦʚʘʥʦ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʘʛʝʥʪʠ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʨʘʥʥʽʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʦʮʽʥʶʚʘʥʥʷ 

ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ ʥʝʬʫʥʢʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ, ʘ ʪʘʢʦʞ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʤʝʪʨʠʢ ʷʢʦʩʪʽ ʪʘ 

ʩʢʣʘʜʥʦʩʪʽ ʇɿ. ʈʝʘʣʽʟʦʚʘʥʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʘʛʝʥʪʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʥʦʚʦʢ ʧʨʦ 

ʜʦʩʪʘʪʥʽʩʪʴ ʘʙʦ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ. ʂʨʽʤ ʮʴʦʛʦ, ʚʦʥʠ 

ʥʘʜʘʶʪʴ ʯʠʩʣʦʚʽ ʦʮʽʥʢʠ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʞʥʦʾ 

ʥʝʬʫʥʢʮʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇɿ ʪʘ/ʘʙʦ ʤʝʪʨʠʢʠ ʪʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ 

ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ ʪʘ/ʘʙʦ ʤʝʪʨʠʢ ʨʘʟʦʤ. ɸʛʝʥʪʘʤʠ 

ʪʘʢʦʞ ʬʦʨʤʫʻʪʴʩʷ ʩʧʠʩʦʢ ʘʪʨʠʙʫʪʽʚ ʪʘ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʠʤʠ ʚʘʨʪʦ ʜʦʧʦʚʥʠʪʠ 

ʩʧʝʮʠʬʽʢʘʮʽʶ ʚʠʤʦʛ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʾʾ ʽʥʬʦʨʤʘʮʽʾ, ʪʘ 

ʚʽʟʫʘʣʽʟʘʮʽʷ ʧʨʦʛʘʣʠʥ ʫ ʟʥʘʥʥʷʭ ʧʨʦ ʚʩʽ ʥʝʬʫʥʢʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ-ʩʢʣʘʜʦʚʽ 

ʷʢʦʩʪʽ ʇɿ ʪʘ ʤʝʪʨʠʢʠ ʷʢʦʩʪʽ ʽ ʩʢʣʘʜʥʦʩʪʽ ʇɿ. ʆʪʞʝ, ʨʝʘʣʽʟʦʚʘʥʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ 

ʘʛʝʥʪʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʘʥʘʣʽʟʫ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ ʇɿ ʥʘ ʧʨʝʜʤʝʪ 

ʜʦʩʪʘʪʥʦʩʪʽ ʾʭ ʽʥʬʦʨʤʘʮʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʘʛʝʥʪʠ ʜʦʟʚʦʣʷʶʪʴ ʯʘʩʪʢʦʚʦ 

ʫʩʫʥʫʪʠ ʣʶʜʠʥʫ ʟ ʧʨʦʮʝʩʽʚ ʦʧʨʘʮʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʟʜʦʙʫʪʪʷ ʟʥʘʥʴ. 

ʋ ʜʠʩʝʨʪʘʮʽʾ ʫʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜ ʜʽʷʣʴʥʦʩʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʩʝʤʘʥʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ (ʧʘʨʩʠʥʛʫ) ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʠʡ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʚʽʜʦʤʠʭ, ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʚʨʘʭʫʚʘʥʥʽ ʚʠʤʦʛ ʩʪʘʥʜʘʨʪʫ ISO 25010 ʽ ʥʘ ʦʙʨʘʥʽʡ ʥʦʤʝʥʢʣʘʪʫʨʽ ʤʝʪʨʠʢ ʚʠʢʦʥʫʻ 

ʧʘʨʩʠʥʛ ʩʧʝʮʠʬʽʢʘʮʽʾ, ʚʠʟʥʘʯʘʻ ʢʽʣʴʢʽʩʪʴ ʪʘ ʚʽʜʩʦʪʦʢ ʚʽʜʩʫʪʥʽʭ ʘʪʨʠʙʫʪʽʚ, 
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ʚʽʜʦʙʨʘʞʘʻ, ʷʢʠʭ ʘʪʨʠʙʫʪʽʚ ʥʝ ʚʠʩʪʘʯʘʻ ʜʣʷ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʥʝʬʫʥʢʮʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʘ ʪʘʢʦʞ ʬʦʨʤʫʻ ʨʝʘʣʴʥʫ ʦʥʪʦʣʦʛʽʶ ʜʣʷ 

ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤ 

ʘʛʝʥʪʦʤ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʈʦʟʨʦʙʣʝʥʦ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʘʛʝʥʪʠ ʜʣʷ ʩʝʤʘʥʪʠʯʥʦʛʦ ʧʘʨʩʠʥʛʫ 

ʧʨʠʨʦʜʦʤʦʚʥʠʭ ʩʧʝʮʠʬʽʢʘʮʽʡ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʧʘʨʩʠʥʛ ʩʧʝʮʠʬʽʢʘʮʽʾ, ʚʠʟʥʘʯʘʶʪʴ 

ʢʽʣʴʢʽʩʪʴ ʪʘ ʚʽʜʩʦʪʦʢ ʚʽʜʩʫʪʥʽʭ ʘʪʨʠʙʫʪʽʚ ʪʘ/ʘʙʦ ʧʦʢʘʟʥʠʢʽʚ, ʚʽʜʦʙʨʘʞʘʶʪʴ, ʷʢʠʭ 

ʘʪʨʠʙʫʪʽʚ ʪʘ/ʘʙʦ ʧʦʢʘʟʥʠʢʽʚ ʥʝ ʚʠʩʪʘʯʘʻ ʜʣʷ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʥʝʬʫʥʢʮʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ/ʘʙʦ ʤʝʪʨʠʢʠ, ʘ ʪʘʢʦʞ ʬʦʨʤʫʶʪʴ ʨʝʘʣʴʥʫ 

ʦʥʪʦʣʦʛʽʶ ʜʣʷ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ/ʘʙʦ ʤʝʪʨʠʢ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤ ʘʛʝʥʪʦʤ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʨʘʥʥʽʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ ʰʣʷʭʦʤ ʦʮʽʥʶʚʘʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʤʝʪʨʠʢ. 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʥʘʙʫʣʘ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ 

ʽʥʬʦʨʤʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽ ̫ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫʚ ʯʘʩʪʠʥʽ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʘ, ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʚʽʜʦʤʠʭ, ʚʠʢʦʥʫʻ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʚʠʤʦʛ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʞʥʦʾ ʥʝʬʫʥʢʮʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʦʢʨʝʤʦ ʪʘ ʚʩʽʭ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʟʦʤ. ɼʘʥʘ AOIT ʦʮʽʥʶʻ ʪʘ 

ʟʘʙʝʟʧʝʯʫʻ ʧʨʠʨʽʩʪ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ï ʧʨʠʨʽʩʪ ʨʽʚʥʷ 

ʜʦʩʪʘʪʥʦʩʪʽ ʩʪʘʥʦʚʠʪʴ ʚʽʜ 4,71% ʜʦ 27,79% (ʥʘʧʨʠʢʣʘʜ, ʟ 58,23% ʜʦ 86,02% ʜʣʷ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ˉ1 ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʘʛʝʥʪʘ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ, ʚʽʜ 81,26% ʜʦ 85,97% ʜʣʷ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ˉ2, ʟ 60,85% ʜʦ 73,7% ʜʣʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ˉ3). ʇʝʨʝʚʘʛʘʤʠ ʨʦʟʨʦʙʣʝʥʦʾ 

AOIT ʻ: ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʪʨʫʜʦʤʽʩʪʢʦʛʦ, ʨʫʪʠʥʥʦʛʦ ʪʘ ʩʭʠʣʴʥʦʛʦ ʜʦ ʧʦʤʠʣʦʢ ʟʘʚʜʘʥʥʷ 

ʨʦʟʙʦʨʫ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʪʘ ʤʘʡʞʝ ʤʠʪʪʻʚʝ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ; ʧʽʜʢʘʟʢʘ, ʜʝ 

ʧʦʪʨʽʙʥʘ ʧʦʚʪʦʨʥʘ ʨʦʙʦʪʘ ʥʘʜ ʩʧʝʮʠʬʽʢʘʮʽʻʶ ʚʠʤʦʛ (ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʧʝʨʝʛʣʷʜʘʪʠ 
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ʚʽʜʩʫʪʥʽ ʘʪʨʠʙʫʪʠ ʪʘ ʙʘʯʠʪʠ ʦʙʣʘʩʪʽ ʩʧʝʮʠʬʽʢʘʮʽʾ, ʷʢʠʤ ʧʦʪʨʽʙʥʘ ʜʦʜʘʪʢʦʚʘ ʫʚʘʛʘ, ʘ 

ʪʘʢʦʞ ʷʢʽ ʚʠʤʦʛʠ ʧʦʪʨʝʙʫʶʪʴ ʧʝʨʝʨʦʙʢʠ); ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʚʯʘʥʥʷ ʜʣʷ ʥʦʚʠʭ 

ʨʦʟʨʦʙʥʠʢʽʚ ʩʧʝʮʠʬʽʢʘʮʽʡ, ʩʠʩʪʝʤʥʠʭ ʽʥʞʝʥʝʨʽʚ ʪʘ ʤʝʥʝʜʞʝʨʽʚ ʧʨʦʻʢʪʽʚ 

(ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ AOIT ʜʦʧʦʤʘʛʘʻ ʾʤ ʧʦʙʘʯʠʪʠ ʧʦʤʠʣʢʠ, ʷʢʽ ʚʦʥʠ ʤʦʞʫʪʴ 

ʜʦʧʫʩʢʘʪʠ, ʪʘ ʜʦʧʦʤʘʛʘʻ ʾʤ ʨʦʟʧʽʟʥʘʪʠ ʮʽ ʧʦʤʠʣʢʠ ʚ ʨʦʙʦʪʽ ʽʥʰʠʭ); ʜʦʧʦʤʦʛʘ ʫ 

ʨʦʟʨʦʙʮʽ ʚʠʤʦʛ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ; ʜʦʧʦʤʦʛʘ ʫ ʚʠʧʨʘʚʣʝʥʥʽ ʪʘ ʫʩʫʥʝʥʥʽ ʧʦʤʠʣʦʢ ʫ 

ʚʠʤʦʛʘʭ ʪʘʤ, ʜʝ ʚʦʥʠ ʚʠʥʠʢʘʶʪʴ ï ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ï ʜʦ ʪʦʛʦ, ʷʢ ʚʦʥʠ ʩʪʘʥʫʪʴ ʜʦʨʦʞʯʠʤʠ ʜʣʷ ʚʠʧʨʘʚʣʝʥʥʷ; ʥʘʜʘʥʥʷ 

ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʚʠʙʦʨʫ ʙʽʣʴʰ ʷʢʽʩʥʠʭ ʩʧʝʮʠʬʽʢʘʮʽʡ ʧʨʦʛʨʘʤʥʠʭ ʚʠʤʦʛ; 

ʙʝʟʢʦʰʪʦʚʥʠʡ ʜʦʩʪʫʧ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ ʚ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ ʙʝʟ ʙʫʜʴ-ʷʢʦʾ ʨʝʻʩʪʨʘʮʽʾ. 

ɽʢʦʥʦʤʽʯʥʠʤ ʝʬʝʢʪʦʤ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ AOIT ʻ ʤʦʞʣʠʚʽʩʪʴ ʝʢʦʥʦʤʽʾ 

ʙʶʜʞʝʪʫ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʻʢʪʽʚ ʥʘ ʦʙʨʦʙʢʫ ʪʘ ʚʠʧʨʘʚʣʝʥʥʷ (ʧʨʦʪʷʛʦʤ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ) ʜʝʬʝʢʪʽʚ ʪʘ ʧʦʤʠʣʦʢ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ï 

ʟʘʚʜʷʢʠ ʜʝʤʦʥʩʪʨʘʮʽʾ ʩʣʘʙʢʠʭ ʩʪʦʨʽʥ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ ʇɿ, ʷʢʽ ʧʦʪʨʽʙʥʦ 

ʜʦʦʧʨʘʮʶʚʘʪʠ ʘʙʦ ʧʝʨʝʨʦʙʠʪʠ ʚ ʪʦʡ ʤʦʤʝʥʪ, ʢʦʣʠ ʚʦʥʠ ʚʠʥʠʢʘʶʪʴ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʫ ʨʦʟʨʦʙʣʝʥʥʽ ʘʛʝʥʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ, ʷʢʘ: 

ʘʚʪʦʤʘʪʠʟʫʻ ʪʨʫʜʦʤʽʩʪʢʫ ʪʘ ʩʭʠʣʴʥʫ ʜʦ ʧʦʤʠʣʦʢ ʟʘʜʘʯʫ ʨʦʟʙʦʨʫ ʩʧʝʮʠʬʽʢʘʮʽʾ 

ʚʠʤʦʛ; ʚʢʘʟʫʻ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʦʦʧʨʘʮʶʚʘʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ ʚʠʤʦʛ, 

ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʜʦʦʧʨʘʮʶʚʘʥʥʷ; ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʝ ʥʘʚʯʘʥʥʷ ʥʦʚʠʭ ʩʠʩʪʝʤʥʠʭ 

ʽʥʞʝʥʝʨʽʚ ʪʘ ʢʝʨʽʚʥʠʢʽʚ ʧʨʦʻʢʪʽʚ (ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʧʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ʘʙʦ ʘʥʘʣʽʟʫ ʚʠʤʦʛ ʜʦʧʦʤʘʛʘʻ ʾʤ ʰʚʠʜʢʦ ʙʘʯʠʪʠ 

ʧʦʤʠʣʢʠ, ʷʢʠʭ ʚʦʥʠ ʤʦʞʫʪʴ ʧʨʠʧʫʩʪʠʪʠʩʴ, ʽ ʜʦʧʦʤʘʛʘʻ ʨʦʟʧʽʟʥʘʚʘʪʠ ʮʽ ʧʦʤʠʣʢʠ ʚ 

ʨʦʙʦʪʽ ʽʥʰʠʭ); ʜʦʧʦʤʘʛʘʻ ʚʠʧʨʘʚʠʪʠ ʪʘ ʫʩʫʥʫʪʠ ʧʦʤʠʣʢʠ ʪʘ ʥʝʪʦʯʥʦʩʪʽ ʫ ʚʠʤʦʛʘʭ 

ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ, ʻ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʚʠʙʦʨʫ ʙʽʣʴʰ ʷʢʽʩʥʦʾ 

ʩʧʝʮʠʬʽʢʘʮʽʾ, ʜʦʩʪʫʧʥʘ ʦʥʣʘʡʥ ʚ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ ʙʝʟ ʨʝʻʩʪʨʘʮʽʾ. 

ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʧʨʦʚʘʜʞʝʥʦ ʫ: ʊʆɺ çɯʊʊè (ʘʢʪ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 10.03.2020 ʨ.), ʊʆɺ çɼʝʡʤʦʩè (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 20.02.2020 

ʨ.), ɻʆ çɯʊ ʂʣʘʩʪʝʨ ʤ. ʍʤʝʣʴʥʠʮʴʢʦʛʦè (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 03.06.2020 ʨ.), ʧʨʠ 
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ʚʠʢʦʥʘʥʥʽ ʜʝʨʞʙʶʜʞʝʪʥʦʛʦ ʧʨʦʻʢʪʫ ʢʘʬʝʜʨʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʽʥʞʝʥʝʨʽʾ ʪʘ 

ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ñɸʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʩʠʩʪʝʤʘ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ 

ʷʢʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤò (ɼʈ ˉ0119U100662); ʫ 

ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʍʤʝʣʴʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʘʢʪ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 13.05.2020 ʨ.) ʪʘ ʇɺʅɿ çʄʽʞʥʘʨʦʜʥʦʛʦ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʘʢʘʜʝʤʽʢʘ ʖʨʽʷ ɹʫʛʘʷè (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 08.10.2020 ʨ.). 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ, 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ, ʥʝʬʫʥʢʮʽʡʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ-ʩʢʣʘʜʦʚʽ ʷʢʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʦʥʪʦʣʦʛʽʷ, ʧʨʦʛʨʘʤʥʝ 

ʟʘʙʝʟʧʝʯʝʥʥʷ. 

 

ʉʧʠʩʦʢ ʧʫʙʣʽʢʘʮʽʡ ʟʜʦʙʫʚʘʯʘ ʟʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʾ 

ʆʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʧʫʙʣʽʢʘʮʽʾ ʫ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʜʘʥʥʷʭ, ʱʦ ʽʥʜʝʢʩʫʶʪʴʩʷ ʚ 

ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟʘʭ SCOPUS, Web of Science: 

1. Hovorushchenko T., Pavlova O., Bodnar M. Development of an Intelligent 

Agent for Analysis of Nonfunctional Characteristics in Specifications of Software 

Requirements. Eastern-European Journal of Enterprise Technologies. 2019. Vol. 1. No. 

2 (97). Pp. 6-17. (Scopus, Q2) 

2. Hovorushchenko T., Boyarchuk A., Pavlova O. Ontology-Based Intelligent 

Agent for Semantic Parsing the Software Requirements Specifications. International 

Journal on Information Technologies and Security. 2019. No. 2. Vol. 11. Pp.59-70. 

(WoS, Bulgaria) 

ʇʫʙʣʽʢʘʮʽʾ ʫ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʜʘʥʥʷʭ, ʱʦ ʽʥʜʝʢʩʫʶʪʴʩʷ ʚ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟʘʭ 

SCOPUS, Web of Science: 

3. Hovorushchenko T., Pavlova O., Fedula M. Improving the input 

information for medical software requirements specifications using ontology-based 

intelligent agent. CEUR-WS. 2018. Vol. 2255. Pp.113-125. (Scopus, WoS) 

4. Hovorushchenko T., Pavlova O. Method of Activity of Ontology-Based 

Intelligent Agent for Evaluating the Initial Stages of the Software Lifecycle. Advances 

in Intelligent Systems and Computing. 2019. Vol. 836. Pp. 169-178. (Scopus) 
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5. Hovorushchenko T., Pavlova O. Intelligent System for Determining the 

Sufficiency of Metric Information in the Software Requirements Specifications. CEUR-

WS. 2019. Vol. 2353. Pp.253-266. (Scopus) 

6. Hovorushchenko T., Boyarchuk A., Pavlova O., Bobrovnikova K. Agent-

Oriented Information Technology for Assessing the Initial Stages of the Software Life 

Cycle. CEUR-WS. 2019. Vol. 2393. Pp.617-632. (Scopus) 

7. Hovorushchenko T., Pavlova O., Boyarchuk A. Modelling of non-functional 

characteristics of the software for selection of accurate scope of information for their 

evaluation. CEUR-WS. 2019. Vol. 2533. Pp. 206-216. (Scopus, WoS) 

8. Hovorushchenko T., Pavlova O., Medzatyi D. Ontology-Based Intelligent 

Agent for Determination of Sufficiency of Metric Information in the Software 

Requirements. Advances in Intelligent Systems and Computing. 2020. Vol. 1020. Pp. 

447-460. (Scopus) 

9. Boyarchuk A., Pavlova O., Bodnar M., Lopatto I. Approach to the Analysis of 

Software Requirements Specification on Its Structure Correctness. CEUR-WS. 2020. 

Vol. 2623. Pp. 85-95. (Scopus) 

ʉʪʘʪʪʽ ʫ ʬʘʭʦʚʠʭ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ: 

10. ɻʦʚʦʨʫʱʝʥʢʦ ʊ.ʆ., ɯʚʘʥʦʚ ʆ.ɺ., ʇʘʚʣʦʚʘ ʆ.ʆ. ʄʝʪʦʜ ʦʮʽʥʶʚʘʥʥʷ 

ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʟʚʘʞʝʥʦʾ ʦʥʪʦʣʦʛʽʾ. ɺʽʩʥʠʢ ʍʤʝʣʴʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʉʝʨʽʷ 

çʊʝʭʥʽʯʥʽ ʥʘʫʢʠè. ʍʤʝʣʴʥʠʮʴʢʠʡ: ʍʅʋ. 2016. ˉ5. ʉ.146-156. 

11. ɻʦʚʦʨʫʱʝʥʢʦ ʊ. ʆ., ʇʘʚʣʦʚʘ ʆ. ʆ. ʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ ʦʮʽʥʶʚʘʥʥʷ 

ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɽʣʝʢʪʨʦʪʝʭʥʽʯʥʽ 

ʪʘ ʢʦʤʧôʶʪʝʨʥʽ ʩʠʩʪʝʤʠ. 2018. ˉ27 (103). ʉ. 165-175. 

12. ɻʦʚʦʨʫʱʝʥʢʦ ʊ. ʆ., ʇʦʤʦʨʦʚʘ ʆ. ɺ., ʇʘʚʣʦʚʘ ʆ. ʆ. ʄʦʜʝʣʶʚʘʥʥʷ 

ʜʽʷʣʴʥʦʩʪʽ  ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɺʽʩʥʠʢ 

ʍʤʝʣʴʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ. ʉʝʨʽʷ çʊʝʭʥʽʯʥʽ ʥʘʫʢʠè. 2018. ˉ 4. ʉ. 

128-137.      
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13. ʇʘʚʣʦʚʘ ʆ. ʆ., ɻʦʚʦʨʫʱʝʥʢʦ ʊ. ʆ., ɯʚʘʥʦʚ ʆ. ɺ. ɼʽʷʣʴʥʽʩʪʴ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʷʭ ʚʠʤʦʛ ʜʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ. 2018. ˉ2. ʉ. 66-75. 

14. ɻʦʚʦʨʫʱʝʥʢʦ ʊ. ʆ., ʇʘʚʣʦʚʘ ʆ.ʆ., ɹʦʜʥʘʨ ʄ. ɸ. ʉʫʯʘʩʥʽ ʧʨʦʙʣʝʤʠ 

ʩʝʤʘʥʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɺʯʝʥʽ 

ʟʘʧʠʩʢʠ ʊʘʚʨʽʡʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ɺ. ɯ. ɺʝʨʥʘʜʩʴʢʦʛʦ. ʉʝʨʽʷ 

çʊʝʭʥʽʯʥʽ ʥʘʫʢʠè. 2019. ʊʦʤ 30 (69). ˉ1. ʏʘʩʪʠʥʘ 1. ʉ. 38-43. 

15. ɻʦʚʦʨʫʱʝʥʢʦ ʊ.ʆ., ʇʘʚʣʦʚʘ ʆ.ʆ., ʊʦʥʝʥʴʢʘ ʄ.ʄ. ʉʪʨʫʢʪʫʨʘ ʘʛʝʥʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ 
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ANNOTATION 

Pavlova Olga. Agent-oriented information technology for assessing the initial 

stages of the software life cycle based on the ontological approach. ï Manuscript  

copyright. Thesis on competition of scientific degree of Doctor of Philosophy by 

specialty 122 ï Computer Science. ï Khmelnytskyi National University, Khmelnytskyi, 

2020. 

The dissertation solves the current scientific and applied problem of automating 

the assessment of the initial stages of the software life cycle by developing agent-

oriented information technology based on an ontological approach, which provides: 

automation of time-consuming, routine and error-prone task analysis requirements and 

its almost instantaneous implementation; a hint where the requirements specification 

needs rework  (the user can view the missing attributes and see the areas of the 

specification that need extra attention, as well as which requirements need to be 

reworked); providing training for new specification developers, systems engineers, and 

project managers (using this AOIT helps them to see the mistakes they may make and 

helps them to recognize these mistakes in the work of others); assistance in developing 

high quality requirements; assistance in correcting requirements errors where they occur 

ï in the early stages of the software life cycle - before they become more expensive to 
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correct; providing a tool for selecting better specifications of software requirements; 

free internet access at any time without any registration. 

The object of research is the process of evaluating the initial stages of the 

software life cycle. 

The subject of the research are models, methods and means of agent-oriented 

information technology for assessing the initial stages of the software life cycle. 

The dissertation offers basic (universal) ontological models of non-functional 

characteristics-components of software quality, as well as ontological models of non-

functional characteristics-components of quality of specific software, which are based 

on the requirements of ISO 25010: 2011 and ISO 25023: 2016 and provide a basis for 

the sufficient amount of information to assess the non-functional characteristics of the 

software. A model of intelligent agent activity based on ontological approach for 

evaluation of software requirements specifications has been developed, which is based 

on comparative analysis of ontologies and is a theoretical basis for developing methods 

of intellectual agent activity based on ontological approach. 

First time developed a method of intelligent agent based on an ontological 

approach to assess the initial stages of the software life cycle, which works on the basis 

of the developed model and evaluates the adequacy of information in the specification 

requirements to determine all non-functional characteristics of software. Provides a 

conclusion about the sufficiency or insufficiency of information in the specification, 

provides numerical estimates of the level of sufficiency of information to determine 

each non-functional characteristic of the software and to determine all non-functional 

characteristics-components of the software together, forms a list of attributes to 

supplement the specification of requirements to eliminate a person from the processes 

of information processing and acquisition of knowledge. 

Further elaborated: method of activity of the intellectual agent for the automated 

semantic analysis (parsing) of specifications of requirements to the software which 

carries out parsing of the specification, defines quantity and percent of the missing 

attributes, displays which attributes are missing for this or that subcharacteristic of the 

nonfunctional characteristic,  forms a real ontology for non-functional characteristics 
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that can be used by an intelligent agent based on an ontological approach to assess the 

initial stages of the software life cycle. 

First time developed: an agent-oriented information technology for assessing the 

initial stages of the software life cycle based on an ontological approach, which evaluates 

and improves the adequacy of information requirements to determine each non-functional 

characteristic separately and all non-functional characteristics together. This AOIT 

evaluates and provides an increase in the level of adequacy of information in the 

requirements specification to determine the non-functional characteristics of the software - 

the increase in the level of adequacy is from 4.71% to 27.79% (for example, from 58.23% 

to 86.02% for the requirements specification  ˉ 1 to the software agent for improving the 

security of computer systems software, from 81.26% to 85.97% for the specification ˉ2, 

from 60.85% to 73.7% for the specification ˉ3). The advantages of the developed AOIT 

are: automation of time-consuming, routine and error-prone task of analysis of 

requirements specifications and its almost instantaneous execution; hint where a rework on 

the requirements specification is needed (the user can view the missing attributes and see 

the areas of the specification that need extra attention, as well as which requirements need 

to be reworked); providing training for new specification developers, systems engineers, 

and project managers (using this AOIT helps them see the mistakes they may make and 

helps them recognize these mistakes in the work of others); assistance in developing high 

quality requirements; assistance in correcting and correcting requirements errors where 

they occur - in the early stages of the software life cycle - before they become more 

expensive to correct; providing a tool for selecting better specifications of software 

requirements; free internet access at any time without any registration. The economic effect 

of using the developed AOIT is the ability to save budget software projects for processing 

and correction (during the life cycle) of defects and errors that occur in the early stages of 

the life cycle - by demonstrating the weaknesses of software requirements that need to be 

finalized or revised at that time when they occur. 

Key words: agent-oriented information technology, intelligent agent based on 

ontological approach, non-functional characteristics-components of software quality, 

ontology, software. 
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ɺʉʊʋʇ 

 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʆʩʢʽʣʴʢʠ ʩʧʝʮʠʬʽʢʘ ʪʘ 

ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʝʜʤʝʪʥʠʭ ʛʘʣʫʟʝʡ, ʜʣʷ ʷʢʠʭ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʪʝʭʥʦʣʦʛʽʾ, ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʟʤʽʩʪ ʽ ʤʝʪʦʜʠ ʦʧʨʘʮʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʚʽʜʪʘʢ 

ʥʘʨʘʟʽ ʚʠʧʨʘʚʜʘʥʠʤ ʟʘʣʠʰʘʻʪʴʩʷ ʧʽʜʭʽʜ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʜʦʩʣʽʜʞʝʥʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʝʜʤʝʪʥʠʭ ʛʘʣʫʟʝʡ ʪʘ ʨʦʟʨʦʙʣʝʥʥʽ ʥʦʚʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʘʤʝ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʛʘʣʫʟʝʡ [1].  

ʇʨʘʢʪʠʯʥʦ ʫʩʽ ʩʬʝʨʠ ʣʶʜʩʴʢʦʾ ʜʽʷʣʴʥʦʩʪʽ ʥʘ ʩʴʦʛʦʜʥʽ ʧʦʚôʷʟʘʥʽ ʟ 

ʢʦʤʧôʶʪʝʨʥʠʤʠ ʩʠʩʪʝʤʘʤʠ, ʦʩʥʦʚʦʶ ʷʢʠʭ ʻ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʇɿ). ɻʘʣʫʟʴ 

ʽʥʞʝʥʝʨʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʩʦʙʣʠʚʦ ʧʦʪʨʝʙʫʻ ʩʴʦʛʦʜʥʽ ʝʬʝʢʪʠʚʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʜʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯʽ ʦʮʽʥʶʚʘʥʥʷ 

ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ.  

ʅʘ ʩʴʦʛʦʜʥʽ ʚ ʩʚʽʪʽ ʚʠʪʨʘʯʘʻʪʴʩʷ ʙʽʣʴʰʝ 250 ʤʣʨʜ ʜʦʣʘʨʽʚ ʉʐɸ ʱʦʨʽʯʥʦ ʥʘ 

ʨʦʟʨʦʙʣʝʥʥʷ ʧʨʠʙʣʠʟʥʦ 175 ʪʠʩ. ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʻʢʪʽʚ. ʉʝʨʝʜʥʷ ʚʘʨʪʽʩʪʴ ʧʨʦʻʢʪʫ 

ʜʣʷ ʚʝʣʠʢʦʾ ʢʦʤʧʘʥʽʾ ʩʪʘʥʦʚʠʪʴ 2,322 ʤʣʥ ʜʦʣʘʨʽʚ ʉʐɸ, ʜʣʷ ʩʝʨʝʜʥʴʦʾ ʢʦʤʧʘʥʽʾ ï 

1,313 ʤʣʥ ʜʦʣʘʨʽʚ ʉʐɸ, ʘ ʜʣʷ ʥʝʚʝʣʠʢʦʾ ʢʦʤʧʘʥʽʾ ï 434 ʪʠʩ ʜʦʣʘʨʽʚ ʉʐɸ [2, 3]. 

ʇʨʠ ʮʴʦʤʫ ʟʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʻʢʪʽʚ ʻ ʥʝʫʩʧʽʰʥʠʤʠ (ʟ ʧʝʨʝʚʠʪʨʘʪʘʤʠ 

ʯʘʩʫ, ʢʦʰʪʽʚ, ʟ ʥʝʜʦʩʪʘʪʥʽʤ ʬʫʥʢʮʽʦʥʘʣʦʤ ʘʙʦ ʪʘʢʠʤʠ, ʱʦ ʩʢʘʩʦʚʫʶʪʴʩʷ ʜʦ 

ʟʘʚʝʨʰʝʥʥʷ ʽ ʥʽʢʦʣʠ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ). ɺ ʩʝʨʝʜʥʴʦʤʫ, ʣʠʰʝ 16-29% 

ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʻʢʪʽʚ ʚʠʢʦʥʫʶʪʴʩʷ ʚ ʤʝʞʘʭ ʟʘʧʣʘʥʦʚʘʥʠʭ ʯʘʩʫ ʪʘ ʙʶʜʞʝʪʫ (ʜʣʷ 

ʚʝʣʠʢʠʭ ʢʦʤʧʘʥʽʡ ï 9-16% ʧʨʦʻʢʪʽʚ); ʧʨʦʻʢʪʠ, ʚʠʢʦʥʘʥʽ ʥʘʡʙʽʣʴʰʠʤʠ 

ʘʤʝʨʠʢʘʥʩʴʢʠʤʠ ʢʦʤʧʘʥʽʷʤʠ, ʤʘʶʪʴ ʣʠʰʝ ʧʨʠʙʣʠʟʥʦ 42% ʚʽʜ ʥʝʦʙʭʽʜʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʬʫʥʢʮʽʡ [2-4]. 

ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ ʚʥʦʩʠʪʴʩʷ ʫ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʝʪʘʧʽ 

ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʬʦʨʤʫʣʶʚʘʥʥʷ ʚʠʤʦʛ  [1, 5-7] ï ʟʘ ʩʪʘʪʠʩʪʠʢʦʶ, 56% ʚʩʽʭ ʜʝʬʝʢʪʽʚ 

ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʻʢʪʽʚ ʚʥʦʩʷʪʴʩʷ ʩʘʤʝ ʥʘ ʝʪʘʧʽ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʬʦʨʤʫʣʶʚʘʥʥʷ 

ʚʠʤʦʛ; ʙʣʠʟʴʢʦ 50% ʜʝʬʝʢʪʽʚ ʚʠʤʦʛ ʻ ʥʘʩʣʽʜʢʦʤ ʧʦʛʘʥʦ ʥʘʧʠʩʘʥʠʭ, ʥʝʷʩʥʠʭ, 

ʥʝʦʜʥʦʟʥʘʯʥʠʭ ʘʙʦ ʥʝʧʨʘʚʠʣʴʥʠʭ ʚʠʤʦʛ; ʽʥʰʽ 50% ʦʙʫʤʦʚʣʝʥʽ ʥʝʧʦʚʥʦʪʦʶ 

ʩʧʝʮʠʬʽʢʘʮʽʾ (ʥʝʧʦʚʥʽ ʪʘ ʧʨʦʧʫʱʝʥʽ ʚʠʤʦʛʠ) [8].  
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ʏʠʤ ʨʘʥʽʰʝ ʙʫʜʝ ʚʠʷʚʣʝʥʦ ʜʝʬʝʢʪ (ʧʦʤʠʣʢʫ, ʧʦʨʫʰʝʥʥʷ, ʥʝʜʦʣʽʢ, 

ʥʝʩʧʨʘʚʥʽʩʪʴ), ʪʠʤ ʜʝʰʝʚʰʝ ʦʙʽʡʜʝʪʴʩʷ ʡʦʛʦ ʚʠʧʨʘʚʣʝʥʥʷ [1]. ɿʘ ʩʪʘʪʠʩʪʠʢʦʶ, 

ʚʘʨʪʽʩʪʴ ʚʠʧʨʘʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ ʪʘ ʧʦʤʠʣʦʢ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʚʥʝʩʝʥʠʭ 

ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ, ʝʢʩʧʦʥʝʥʮʽʡʥʦ ʟʨʦʩʪʘʻ ʟ ʢʦʞʥʠʤ ʥʘʩʪʫʧʥʠʤ 

ʝʪʘʧʦʤ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʻʢʪʫ [8]. ɺʠʪʨʘʪʠ ʥʘ ʚʠʧʨʘʚʣʝʥʥʷ ʥʝʢʦʨʝʢʪʥʠʭ ʚʠʤʦʛ 

ʚ ʩʧʝʮʠʬʽʢʘʮʽʾ, ʢʦʪʨʽ ʚʠʷʚʣʝʥʽ ʧʽʩʣʷ ʚʠʧʫʩʢʫ ʧʨʦʜʫʢʪʫ, ʤʘʡʞʝ ʚ 100 ʨʘʟʽʚ 

ʧʝʨʝʚʠʱʫʶʪʴ ʚʠʪʨʘʪʠ ʥʘ ʚʠʧʨʘʚʣʝʥʥʷ ʥʝʜʦʣʽʢʽʚ ʩʧʝʮʠʬʽʢʘʮʽʾ, ʱʦ ʚʠʷʚʣʝʥʽ ʥʘ 

ʙʽʣʴʰ ʨʘʥʥʽʭ ʝʪʘʧʘʭ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʥʘ ʝʪʘʧʽ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʬʦʨʤʫʣʶʚʘʥʥʷ ʚʠʤʦʛ 

[9]. ʈʠʟʠʢʘʤʠ ʥʝʜʦʩʪʘʪʥʴʦ ʚʽʜʧʨʘʮʴʦʚʘʥʦʛʦ ʝʪʘʧʫ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʬʦʨʤʫʣʶʚʘʥʥʷ 

ʚʠʤʦʛ ʻ ʥʝʜʦʪʨʠʤʘʥʥʷ ʪʝʨʤʽʥʽʚ ʧʨʦʻʢʪʽʚ ʪʘ ʬʽʥʘʥʩʦʚʽ ʧʝʨʝʚʠʪʨʘʪʠ, ʱʦ ʤʦʞʫʪʴ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʘʢʨʠʪʪʷ ʧʨʦʻʢʪʫ, ʘ ʪʦ ʡ ʨʦʟʧʘʜʫ ʩʦʬʪʚʝʨʥʦʾ ʢʦʤʧʘʥʽʾ ʚʥʘʩʣʽʜʦʢ ʾʾ 

ʬʽʥʘʥʩʦʚʦʾ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ [1]. 

ʆʪʞʝ, ʢʨʠʪʠʯʥʠʡ ʚʧʣʠʚ ʥʘ ʧʨʦʛʨʘʤʥʽ ʧʨʦʻʢʪʠ ʪʘ ʥʘ ʫʩʧʽʰʥʽʩʪʴ ʾʭ ʨʝʘʣʽʟʘʮʽʾ 

ʟʜʽʡʩʥʶʶʪʴ ʧʠʪʘʥʥʷ, ʧʦʚ'ʷʟʘʥʽ ʽʟ ʘʥʘʣʽʟʦʤ ʪʘ ʦʮʽʥʶʚʘʥʥʷʤ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ, ʘ ʫʩʧʽʰʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ  ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʻʢʪʫ (ʷʢ ʚʯʘʩʥʝ 

ʚʠʢʦʥʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʻʢʪʫ ʚ ʨʘʤʢʘʭ ʚʠʜʽʣʝʥʦʛʦ ʙʶʜʞʝʪʫ ʪʘ ʟ ʨʝʘʣʽʟʘʮʽʻʶ 

ʚʩʽʭ ʥʝʦʙʭʽʜʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʬʫʥʢʮʽʡ) ʩʫʪʪʻʚʦ ʟʘʣʝʞʠʪʴ ʚʽʜ ʨʘʥʥʽʭ ʝʪʘʧʽʚ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ. ʊʦʜʽ ʩʴʦʛʦʜʥʽ, ʢʦʣʠ ʢʽʣʴʢʽʩʪʴ ʚʠʩʦʢʦʙʶʜʞʝʪʥʠʭ ʧʨʦʛʨʘʤʥʠʭ 

ʧʨʦʻʢʪʽʚ ʩʪʨʽʤʢʦ ʟʨʦʩʪʘʻ, ʘʢʪʫʘʣʴʥʠʤ ʻ ʘʥʘʣʽʟ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʇɿ ʪʘ 

ʤʦʞʣʠʚʽʩʪʴ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ, ʟʦʢʨʝʤʘ, ʚʠʷʚʣʝʥʥʷ ʪʘ ʫʩʫʥʝʥʥʷ ʥʝʜʦʣʽʢʽʚ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ ʪʘ ʬʘʢʪʽʚ ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ, ʢʦʪʨʘ ʤʘʻ ʜʦ ʥʠʭ 

ʚʽʜʥʦʰʝʥʥʷ (ʧʨʠʯʦʤʫ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʧʦʪʨʝʙʫʻ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʥʝʬʫʥʢʮʽʡʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇɿ). 

ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʟʥʘʯʥʫ ʮʽʥʥʽʩʪʴ ʤʘʶʪʴ 

ʟʥʘʥʥʷ ʬʘʭʽʚʮʽʚ, ʱʦ ʚʞʝ ʚʦʣʦʜʽʶʪʴ ʜʦʩʚʽʜʦʤ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʚʽʜʧʨʘʮʶʚʘʥʥʷ 

ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʇɿ. ɯʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʚʠʤʦʛ ʟʨʫʯʥʦ ʧʦʜʘʚʘʪʠ 

ʫ ʚʠʛʣʷʜʽ ʦʥʪʦʣʦʛʽʡ, ʱʦ ʜʘʶʪʴ ʟʤʦʛʫ ʚʽʜʦʙʨʘʟʠʪʠ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʽ ʟʚôʷʟʢʠ ʤʽʞ 

ʚʠʤʦʛʘʤʠ. 
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ɼʦʩʣʽʜʞʝʥʥʶ ʚʧʣʠʚʫ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʥʘ ʫʩʧʽʰʥʽʩʪʴ 

ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʻʢʪʽʚ ʧʨʠʩʚʷʯʝʥʦ ʨʷʜ ʨʦʙʽʪ ʫʢʨʘʾʥʩʴʢʠʭ ʪʘ ʽʥʦʟʝʤʥʠʭ ʫʯʝʥʠʭ: ʊ. 

ɻʦʚʦʨʫʱʝʥʢʦ [1, 10, 11], ʆ. ɼʠʤʦ [12], ɼ. ʄʘʻʚʩʴʢʦʛʦ [7, 13], ʆ. ʍʘʨʯʝʥʢʘ [14],  ɺ. 

ʃʽʧʘʻʚʘ [15, 16], ɺ. ʍʘʨʯʝʥʢʘ [17, 18], ʆ. ɻʦʨʜʻʻʚʘ [19-22], ɺ. ʄʽʱʝʥʢʘ [23, 24], ɺ. 

ʗʢʦʚʠʥʠ [25, 26], ʄ. ʌʫʟʘʥʽ (Fuzani) [27, 28], ʉ. ʄʘʢʢʦʥʥʝʣʣʘ (McConnell) [5], ʅ. 

ʃʝʚʝʥʩʦʥ (Levenson) [6, 29, 30], ʉ. ɼʞʦʥʩʘ (Jones) [31-33], ɸ. ʏʝʥʘ (Chen) [34], ɸ. 

ʌʘʪʚʘʥʪʦ (Fatwanto) [35], ʊ. ʈʝʭʤʘʥʘ (Rehman) [36], ʃ. ɹʘʩʩʘ (Bass) [37], ʂ. 

ɺʽʛʝʨʩʘ (Wiegers) [38], ɯ. ʉʦʤʤʝʨʚʠʣʣʘ (Sommerville) [39]. ʆʥʪʦʣʦʛʽʷʤ ʷʢ 

ʧʝʨʩʧʝʢʪʠʚʥʦʤʫ ʟʘʩʦʙʫ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʪʘʢʦʞ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤ ʘʛʝʥʪʘʤ ʥʘ ʦʩʥʦʚʽ 

ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʛʘʣʫʟʽ ʽʥʞʝʥʝʨʽʾ ʇɿ ʪʘʢʦʞ ʧʨʠʩʚʷʯʝʥʦ ʨʷʜ ʨʦʙʽʪ 

ʫʢʨʘʾʥʩʴʢʠʭ ʪʘ ʽʥʦʟʝʤʥʠʭ ʫʯʝʥʠʭ: ʌ. ɸʥʜʦʥʘ [40], ʃ. ɹʘʙʝʥʢʘ [41], ʁ. ʃʽ (Li) [42], 

H. ɸʩʩʘʚʘʤʝʢʽʥʘ (Assawamekin) [43], ʂ. ʃʝʦʥʽʜʘ (Leonid) [44], ʅ. ɹʘʞʥʘʡʜ 

(Bajnaid) [45], ɸ. ʌʨʝʡʪʘʩʘ (Freitas) [46, 47], ʂ. ʆʩʩʦʚʩʴʢʦʾ (Ossowska) [48], ɯ. 

ɻʘʨʩʽʘ-ʄʘʛʘʨʽʥʦ (Garcia-Magarino) [49], ɸ. ʈʘʢʽʙʘ (Rakib) [50].  ʆʜʥʘʢ ʟʘʜʘʯʘ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ ʇɿ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʩʧʝʮʠʬʽʢʘʮʽʡ ʫ ʮʠʭ ʨʦʙʦʪʘʭ ʥʝ ʨʦʟʚôʷʟʫʚʘʣʘʩʴ.  

ʇʦʪʨʝʙʘ ʫ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʪʘʢʦʞ ʚʽʜʩʫʪʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ ʩʪʚʦʨʶʶʪʴ ʘʢʪʫʘʣʴʥʫ 

ʥʘʫʢʦʚʦ-ʧʨʠʢʣʘʜʥʫ ʟʘʜʘʯʫ, ʦʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʨʦʟʚôʷʟʘʥʥʷ ʷʢʦʾ ʻ ʨʦʟʨʦʙʣʝʥʥʷ 

ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ. 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʝʜʤʝʪʘ ʪʘ ʦʙôʻʢʪʘ 

ʜʦʩʣʽʜʞʝʥʥʷ.  ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʨʦʮʝʩʠ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ.  

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʤʦʜʝʣʽ, ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ.  
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ʄʝʪʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʦʮʽʥʶʚʘʥʥʷ 

ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʰʣʷʭʦʤ 

ʨʦʟʨʦʙʣʝʥʥʷ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʦʩʥʦʚʽ 

ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ. 

ɼʣʷ ʜʦʩʷʛʥʝʥʥʷ ʧʦʩʪʘʚʣʝʥʦʾ ʤʝʪʠ ʥʝʦʙʭʽʜʥʦ ʚʠʨʽʰʠʪʠ ʪʘʢʽ ʟʘʜʘʯʽ: 

ï ʜʦʩʣʽʜʠʪʠ ʩʫʯʘʩʥʽ ʧʽʜʭʦʜʠ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ; 

ï ʧʨʦʚʝʩʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʛʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ 

ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʘʥʘʣʽʟʫ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ ʇɿ, ʘ 

ʪʘʢʦʞ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ ʇɿ; 

ï ʨʦʟʨʦʙʠʪʠ ʤʝʪʦʜʠ ʜʽʷʣʴʥʦʩʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʛʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ 

ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʩʝʤʘʥʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ (ʧʘʨʩʠʥʛʫ) 

ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʪʘʢʦʞ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ; 

ï ʩʧʨʦʻʢʪʫʚʘʪʠ ʪʘ ʨʝʘʣʽʟʫʚʘʪʠ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʡʥʫ 

ʪʝʭʥʦʣʦʛʽʶ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ; 

ï ʚʠʢʦʥʘʪʠ ʧʨʘʢʪʠʯʥʝ ʚʧʨʦʚʘʜʞʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ 

ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʇʨʠ ʚʠʨʽʰʝʥʥʽ ʥʘʫʢʦʚʠʭ ʟʘʜʘʯ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ 

ʧʨʠʥʮʠʧʠ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ (ʽʻʨʘʨʭʽʯʥʦʩʪʽ, ʜʝʢʦʤʧʦʟʠʮʽʾ ʪʘ ʽʥ.), ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ 

ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ. ʋ ʧʨʦʮʝʩʽ ʤʦʜʝʣʶʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ 

ʘʛʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʘʥʘʣʽʟʫ 

ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ ʇɿ, ʘ ʪʘʢʦʞ ʧʨʠ ʨʦʟʨʦʙʣʝʥʥʽ ʤʝʪʦʜʽʚ ʜʽʷʣʴʥʦʩʪʽ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʛʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʩʝʤʘʥʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ (ʧʘʨʩʠʥʛʫ) ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ ʇɿ ʪʘ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ ʚʠʢʦʨʠʩʪʘʥʦ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʽ ʧʽʜʭʦʜʠ, 

ʘʣʛʝʙʨʫ ʩʠʩʪʝʤ, ʤʝʪʦʜʠ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʘʧʘʨʘʪ ʤʦʜʝʣʴʥʦ-

ʦʨʽʻʥʪʦʚʘʥʠʭ ʧʽʜʭʦʜʽʚ, ʤʝʪʦʜʠ ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʧʨʠʥʮʠʧʠ 

ʧʦʙʫʜʦʚʠ ʙʘʟ ʟʥʘʥʴ ʪʘ ʬʦʨʤʫʚʘʥʥʷ ʣʦʛʽʯʥʦʛʦ ʚʠʩʥʦʚʢʫ. ʇʨʠ ʧʨʦʻʢʪʫʚʘʥʥʽ ʪʘ 

ʨʝʘʣʽʟʘʮʽʾ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 
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ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ ʟʘʩʪʦʩʦʚʫʚʘʣʠʩʴ ʟʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ 

ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʪʘ ʩʠʩʪʝʤ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ɼʣʷ 

ʧʦʙʫʜʦʚʠ ʪʘ ʚʽʟʫʘʣʽʟʘʮʽʾ ʦʥʪʦʣʦʛʽʡ ʙʫʣʦ ʚʠʢʦʨʠʩʪʘʥʝ ʚʽʣʴʥʦ ʧʦʰʠʨʶʚʘʥʝ ʇɿ 

Prot®g® 4.2. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʫ 

ʚʠʛʣʷʜʽ ʚʝʙ-ʩʝʨʚʽʩʫ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʈʅʈ ʪʘ ʬʨʝʡʤʚʦʨʢ 

Symfony ʟ ʘʨʭʽʪʝʢʪʫʨʦʶ MVC. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʫ ʨʦʟʨʦʙʣʝʥʥʽ ʘʛʝʥʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ, ʷʢʘ 

ʟʘʙʝʟʧʝʯʠʣʘ ʤʦʞʣʠʚʽʩʪʴ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʫʩʫʥʝʥʥʷ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʫ ʟ ʮʴʦʛʦ ʧʨʦʮʝʩʫ.  

ʆʜʝʨʞʘʥʦ ʪʘʢʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ: 

ʚʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʦ: 

1) ʤʦʜʝʣʴ ʜʽʷʣʴʥʦʩʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ 

ʧʽʜʭʦʜʫ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʘ 

ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʦʨʽʚʥʷʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ʦʥʪʦʣʦʛʽʡ ʪʘ ʻ ʪʝʦʨʝʪʠʯʥʠʤ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ 

ʨʝʘʣʽʟʘʮʽʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ; 

2) ʤʝʪʦʜ ʜʽʷʣʴʥʦʩʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ 

ʧʽʜʭʦʜʫ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʠʡ ʧʨʘʮʶʻ ʥʘ ʦʩʥʦʚʽ ʨʦʟʨʦʙʣʝʥʦʾ ʤʦʜʝʣʽ ʪʘ ʟʜʽʡʩʥʶʻ ʦʮʽʥʶʚʘʥʥʷ 

ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ ʥʝʬʫʥʢʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʥʦʚʦʢ 

ʧʨʦ ʜʦʩʪʘʪʥʽʩʪʴ ʘʙʦ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ, ʥʘʜʘʻ ʯʠʩʣʦʚʽ ʦʮʽʥʢʠ 

ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʞʥʦʾ ʥʝʬʫʥʢʮʽʡʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ ʥʝʬʫʥʢʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʨʘʟʦʤ, ʬʦʨʤʫʻ ʩʧʠʩʦʢ 

ʘʪʨʠʙʫʪʽʚ, ʷʢʠʤʠ ʚʘʨʪʦ ʜʦʧʦʚʥʠʪʠ ʩʧʝʮʠʬʽʢʘʮʽʶ ʚʠʤʦʛ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʜʦʩʪʘʪʥʦʩʪʽ ʾʾ ʽʥʬʦʨʤʘʮʽʾ, ʪʦʙʪʦ ʚ ʢʦʤʧʣʝʢʩʽ ʜʦʟʚʦʣʷʻ ʯʘʩʪʢʦʚʦ ʫʩʫʥʫʪʠ ʣʶʜʠʥʫ ʟ 

ʧʨʦʮʝʩʽʚ ʦʧʨʘʮʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʟʜʦʙʫʪʪʷ ʟʥʘʥʴ; 
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ʦʜʝʨʞʘʣʘ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ: 

3) ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽ ̫ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ 

ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ 

ʧʽʜʭʦʜʫ ʚ ʯʘʩʪʠʥʽ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʘ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʚʽʜʦʤʠʭ, ʚʠʢʦʥʫʻ ʦʮʽʥʶʚʘʥʥʷ ʪʘ 

ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʚʠʤʦʛ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʞʥʦʾ 

ʥʝʬʫʥʢʮʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʢʨʝʤʦ ʪʘ ʚʩʽʭ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʟʦʤ;  

ʫʜʦʩʢʦʥʘʣʝʥʦ: 

4) ʤʝʪʦʜ ʜʽʷʣʴʥʦʩʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ 

ʩʝʤʘʥʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ (ʧʘʨʩʠʥʛʫ) ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʠʡ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʚʽʜʦʤʠʭ, ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ ʚʨʘʭʫʚʘʥʥʽ ʚʠʤʦʛ 

ʩʪʘʥʜʘʨʪʫ ISO 25010 ʽ ʥʘ ʦʙʨʘʥʽʡ ʥʦʤʝʥʢʣʘʪʫʨʽ ʤʝʪʨʠʢ ʪʘ ʚʠʢʦʥʫʻ ʧʘʨʩʠʥʛ 

ʩʧʝʮʠʬʽʢʘʮʽʾ, ʚʠʟʥʘʯʘʻ ʢʽʣʴʢʽʩʪʴ ʪʘ ʚʽʜʩʦʪʦʢ ʚʽʜʩʫʪʥʽʭ ʘʪʨʠʙʫʪʽʚ, ʚʽʜʦʙʨʘʞʘʻ, ʷʢʠʭ 

ʘʪʨʠʙʫʪʽʚ ʥʝ ʚʠʩʪʘʯʘʻ ʜʣʷ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʬʫʥʢʮʽʡʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʘ ʪʘʢʦʞ ʬʦʨʤʫʻ ʨʝʘʣʴʥʫ ʦʥʪʦʣʦʛʽʶ ʜʣʷ ʥʝʬʫʥʢʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤ ʘʛʝʥʪʦʤ ʥʘ ʦʩʥʦʚʽ 

ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ ʧʦʣʷʛʘʻ ʚ ʨʦʟʨʦʙʣʝʥʥʽ ʥʦʚʠʭ ʤʦʜʝʣʝʡ, 

ʤʝʪʦʜʽʚ, ʝʣʝʤʝʥʪʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʠʭ ʟʘʩʦʙʽʚ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʫ ʜʠʩʝʨʪʘʮʽʾ ʟʘʜʘʯ. ɺʩʽ ʦʩʥʦʚʥʽ ʥʘʫʢʦʚʽ 

ʧʦʣʦʞʝʥʥʷ, ʨʝʟʫʣʴʪʘʪʠ, ʚʠʩʥʦʚʢʠ ʽ ʨʝʢʦʤʝʥʜʘʮʽʾ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʪʨʠʤʘʥʽ 

ʘʚʪʦʨʦʤ ʦʩʦʙʠʩʪʦ. ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʾ ʦʧʫʙʣʽʢʦʚʘʥʽ ʫ 28 ʥʘʫʢʦʚʠʭ 

ʧʨʘʮʷʭ ([51-78] ʪʘ ʜʦʜʘʪʦʢ ɸ), ʩʝʨʝʜ ʷʢʠʭ 9 ʩʪʘʪʝʡ ʫ ʧʝʨʽʦʜʠʯʥʠʭ ʚʠʜʘʥʥʷʭ, ʱʦ 

ʽʥʜʝʢʩʫʶʪʴʩʷ ʚ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟʘʭ Scopus, Web of Science [51-59] (ʚ ʪʦʤʫ 

ʯʠʩʣʽ 1 ʩʪʘʪʪʷ, ʷʢʫ ʦʧʫʙʣʽʢʦʚʘʥʦ ʫ ʧʝʨʽʦʜʠʯʥʦʤʫ ʥʘʫʢʦʚʦʤʫ ʚʠʜʘʥʥʽ ʽʥʰʦʾ 

ʜʝʨʞʘʚʠ, ʷʢʘ ʚʭʦʜʠʪʴ ʜʦ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ [56]; 1 ʩʪʘʪʪʷ ʫ ʧʝʨʽʦʜʠʯʥʦʤʫ 

ʚʠʜʘʥʥʽ 2-ʛʦ ʢʚʘʨʪʠʣʶ, ʱʦ ʽʥʜʝʢʩʫʻʪʴʩʷ ʚ ʥʘʫʢʦʤʝʪʨʠʯʥʽʡ ʙʘʟʽ Scopus [53]); 8 

ʩʪʘʪʝʡ ʫ ʬʘʭʦʚʠʭ ʥʘʫʢʦʚʠʭ ʞʫʨʥʘʣʘʭ ʋʢʨʘʾʥʠ [60-67]; 3 ʩʪʘʪʪʽ ʚ ʤʘʪʝʨʽʘʣʘʭ 

ʢʦʥʬʝʨʝʥʮʽʡ, ʱʦ ʽʥʜʝʢʩʫʶʪʴʩʷ ʚ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟʘʭ Scopus, Web of Science 
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[68-70]; 3 ʧʫʙʣʽʢʘʮʽʾ ʫ ʤʘʪʝʨʽʘʣʘʭ ʢʦʥʬʝʨʝʥʮʽʡ (ʪʝʟʠ ʜʦʧʦʚʽʜʝʡ) [71-73]; 5 ʩʚʽʜʦʮʪʚ 

ʧʨʦ ʨʝʻʩʪʨʘʮʽʶ ʘʚʪʦʨʩʴʢʦʛʦ ʧʨʘʚʘ ʥʘ ʪʚʽʨ [74-78].   

ʋ ʨʦʙʦʪʘʭ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ ʩʧʽʚʘʚʪʦʨʩʪʚʽ, ʟʜʦʙʫʚʘʯʝʚʽ ʥʘʣʝʞʘʪʴ: 

ʜʦʩʣʽʜʞʝʥʥʷ ʩʫʯʘʩʥʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ [60, 61, 64, 70, 71]; ʤʦʜʝʣʴ ʜʽʷʣʴʥʦʩʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ 

ʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ ʇɿ 

[57, 62]; ʤʝʪʦʜ ʜʽʷʣʴʥʦʩʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ 

ʧʽʜʭʦʜʫ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ [51-53, 58, 63, 67, 68, 72, 74]; ʤʝʪʦʜ ʜʽʷʣʴʥʦʩʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ 

ʘʛʝʥʪʘ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʩʝʤʘʥʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ (ʧʘʨʩʠʥʛʫ) ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ 

ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ [56, 59, 66, 69, 76]; ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʷ 

ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ [54, 55, 65, 73, 75, 77, 78]. 

ɸʧʨʦʙʘʮʽʷ ʤʘʪʝʨʽʘʣʽʚ ʜʠʩʝʨʪʘʮʽʾ. ɸʧʨʦʙʘʮʽʶ ʦʩʥʦʚʥʠʭ ʧʦʣʦʞʝʥʴ, ʽʜʝʡ, 

ʚʠʩʥʦʚʢʽʚ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʧʨʦʚʝʜʝʥʦ ʥʘ ʤʽʞʢʘʬʝʜʨʘʣʴʥʦʤʫ ʥʘʫʢʦʚʦ-

ʧʨʘʢʪʠʯʥʦʤʫ ʩʝʤʽʥʘʨʽ ʢʘʬʝʜʨʠ ʢʦʤʧôʁ ʪʝʨʥʠʭ ʥʘʫʢ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʪʘ ʢʘʬʝʜʨʠ ʢʦʤʧôʶʪʝʨʥʦ ʾ ʽʥʞʝʥʝʨʽʾ ʪʘ ʩʠʩʪʝʤʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʫ 

ʍʤʝʣʴʥʠʮʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ ʫʥʽʚʝʨʩʠʪʝʪʽ. ʅʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ 

ʜʦʧʦʚʽʜʘʣʠʩʷ ʪʘʢʦʞ ʥʘ:  

ï IEEE International Scientific and Technical Conference ñComputer Science 

and Information Technologiesò ʉSIT (ʤ. ʃʴʚʽʚ, 2018); 

ï International Conference on Data Science and Intelligent Analysis of 

Information (ʤ. ʂʠʾʚ, 2018); 

ï International Workshop on Informatics & Data-Driven Medicine IDDM (ʤ. 

ʃʴʚʽʚ, 2018); 

ï ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽ ʾ çɽʣʝʢʪʨʦʪʝʭʥʽʯʥʽ ʪʘ 

ʢʦʤʧôʶʪʝʨʥʽ ʩʠʩʪʝʤʠè ELTECS (ʤ. ʆʜʝʩʘ, 2018); 

ï ʄʽʞʥʘʨʦʜʥʽʡ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽ ʾ çʐʪʫʯʥʠʡ ʽʥʪʝʣʝʢʪ ʪʘ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʩʠʩʪʝʤʠè AIIS (ʤ. ʂʠʾʚ, 2018); 
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ï ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽʾ çʉʫʯʘʩʥʽ ʪʝʥʜʝʥʮʽʾ 

ʨʦʟʚʠʪʢʫ ʜʦʜʨʫʢʘʨʩʴʢʠʭ ʩʠʩʪʝʤè (ʤ.ʃʴʚʽʚ, 2018); 

ï IEEE International Conference on Intelligent Data Acquisition and Advanced 

Computing Systems: Technology and Applications (ʤ. ʄʝʮ, ʌʨʘʥʮʽʷ, 2019);  

ï International Conference on ICT in Education, Research, and Industrial 

Applications ICTERI  (ʤ. ʍʝʨʩʦʥ, 2019);  

ï International Scientific Conference ñIntellectual Systems of Decision-Making 

and Problems of Computational Intelligenceò ISDMCI (ʤ. ʍʝʨʩʦʥ, 2019); 

ï International Workshop on Computer Modelling & Intelligent Systems ʉMIS 

(ʤ. ɿʘʧʦʨʽʞʞʷ, 2019); 

ï International Workshop on Digital Content & Smart Multimedia (ʤ. ʃʴʚʽʚ, 2019); 

ï ɺʩʝʫʢʨʘʾʥʩʴʢʽʡ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʽʡ ʢʦʥʬʝʨʝʥʮʽ ʾ "ɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ 

ʧʦʪʝʥʮʽʘʣ-2019" (ʤ. ʍʤʝʣʴʥʠʮʴʢʠʡ, 2019); 

ï IEEE International Conference on Dependable Systems, Services and 

Technologies DeSSerT (ʤ. ʍʘʨʢʽʚ, 2020);  

ï International Workshop on Intelligent Information Technologies and Systems 

of Information Security (ʤ. ʍʤʝʣʴʥʠʮʴʢʠʡ, 2020). 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʷ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʘʥʦʪʘʮʽʾ, ʟʤʽʩʪʫ, 

ʧʝʨʝʣʽʢʫ ʫʤʦʚʥʠʭ ʩʢʦʨʦʯʝʥʴ, ʚʩʪʫʧʫ, ʯʦʪʠʨʴʦʭ ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ 

ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ʪʘ ʜʦʜʘʪʢʽʚ. ʇʦʚʥʠʡ ʦʙʩʷʛ ʨʦʙʦʪʠ ʩʪʘʥʦʚʠʪʴ 175 ʩʪʦʨʽʥʦʢ 

ʜʨʫʢʦʚʘʥʦʛʦ ʪʝʢʩʪʫ, ʟ ʥʠʭ ʘʥʦʪʘʮʽʷ ï ʥʘ 12 ʩʪʦʨ., ʟʤʽʩʪ ï ʥʘ 2 ʩʪʦʨ., ʧʝʨʝʣʽʢ 

ʫʤʦʚʥʠʭ ʩʢʦʨʦʯʝʥʴ ï ʥʘ 1 ʩʪʦʨ., ʦʩʥʦʚʥʠʡ ʪʝʢʩʪ ï ʥʘ 128 ʩʪʦʨ., ʩʧʠʩʦʢ ʽʟ 152 

ʚʠʢʦʨʠʩʪʘʥʠʭ ʜʞʝʨʝʣ ï ʥʘ 17 ʩʪʦʨ., ʜʦʜʘʪʢʠ ï ʥʘ 14 ʩʪʦʨ. ɼʠʩʝʨʪʘʮʽʷ ʤʽʩʪʠʪʴ 48 

ʨʠʩʫʥʢʽʚ ʪʘ 5 ʪʘʙʣʠʮʴ. 

ɿʚôʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. 

ɼʦʩʣʽʜʞʝʥʥʷ, ʨʝʟʫʣʴʪʘʪʠ ʷʢʠʭ ʚʠʢʣʘʜʝʥʦ ʚ ʜʠʩʝʨʪʘʮʽʾ, ʚʠʢʦʥʘʥʦ ʚ ʨʘʤʢʘʭ 

ʚʠʢʦʥʘʥʥʷ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ʟʘ ʜʝʨʞʙʶʜʞʝʪʥʦʶ ʪʝʤʦʶ ʍʤʝʣʴʥʠʮʴʢʦʛʦ 

ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ñɸʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʩʠʩʪʝʤʘ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ 

ʷʢʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤò (ɼʈ ˉ0119U100662). 
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ʈʦʣʴ ʘʚʪʦʨʘ ʚ ʅɼʈ, ʚ ʷʢʽʡ ʚʦʥʘ ʻ ʙʝʟʧʦʩʝʨʝʜʥʽʤ ʚʠʢʦʥʘʚʮʝʤ, ʧʦʣʷʛʘʻ ʫ 

ʨʦʟʨʦʙʣʝʥʥʽ ʤʦʜʝʣʝʡ, ʤʝʪʦʜʽʚ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ 

ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʚ ʜʦʚʝʜʝʥʥʽ ʪʝʦʨʝʪʠʯʥʠʭ ʧʦʣʦʞʝʥʴ ʜʠʩʝʨʪʘʮʽʾ ʜʦ 

ʨʝʘʣʽʟʘʮʽ,ʾ ʨʝʢʦʤʝʥʜʘʮʽʡ ʪʘ ʙʝʟʧʦʩʝʨʝʜʥʴʦʤʫ ʚʠʢʦʨʠʩʪʘʥʥʽ ʥʘ ʧʽʜʧʨʠʻʤʩʪʚʽ. ɹʫʣʘ 

ʨʝʘʣʽʟʦʚʘʥʘ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʘ: ʘʚʪʦʤʘʪʠʟʫʻ 

ʪʨʫʜʦʤʽʩʪʢʫ ʪʘ ʩʭʠʣʴʥʫ ʜʦ ʧʦʤʠʣʦʢ ʟʘʜʘʯʫ ʨʦʟʙʦʨʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ; ʚʢʘʟʫʻ ʥʘ 

ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʦʦʧʨʘʮʶʚʘʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ ʚʠʤʦʛ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ 

ʜʦʦʧʨʘʮʶʚʘʥʥʷ; ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʝ ʥʘʚʯʘʥʥʷ ʥʦʚʠʭ ʩʠʩʪʝʤʥʠʭ ʽʥʞʝʥʝʨʽʚ ʪʘ 

ʢʝʨʽʚʥʠʢʽʚ ʧʨʦʻʢʪʽʚ (ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʧʽʜ ʯʘʩ 

ʩʪʚʦʨʝʥʥʷ ʘʙʦ ʘʥʘʣʽʟʫ ʚʠʤʦʛ ʜʦʧʦʤʘʛʘʻ ʾʤ ʰʚʠʜʢʦ ʙʘʯʠʪʠ ʧʦʤʠʣʢʠ, ʷʢʠʭ ʚʦʥʠ 

ʤʦʞʫʪʴ ʧʨʠʧʫʩʪʠʪʠʩʴ, ʽ ʜʦʧʦʤʘʛʘʻ ʨʦʟʧʽʟʥʘʚʘʪʠ ʮʽ ʧʦʤʠʣʢʠ ʚ ʨʦʙʦʪʽ ʽʥʰʠʭ); 

ʜʦʧʦʤʘʛʘʻ ʚʠʧʨʘʚʠʪʠ ʪʘ ʫʩʫʥʫʪʠ ʧʦʤʠʣʢʠ ʪʘ ʥʝʪʦʯʥʦʩʪʽ ʫ ʚʠʤʦʛʘʭ ʥʘ ʨʘʥʥʽʭ 

ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ; ʻ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʚʠʙʦʨʫ ʙʽʣʴʰ ʷʢʽʩʥʦʾ ʩʧʝʮʠʬʽʢʘʮʽʾ; 

ʜʦʩʪʫʧʥʘ ʦʥʣʘʡʥ ʚ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ ʙʝʟ ʨʝʻʩʪʨʘʮʽʾ.  

ʈʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʚʧʨʦʚʘʜʞʝʥʦ ʫ (ʜʦʜʘʪʦʢ ɹ): 

- ʊʆɺ çɯʊʊè (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 10.03.2020 ʨ.) ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ 

ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʇɿ) ʦʙʣʽʢʫ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ 

ʜʦʩʪʫʧʫ ʜʦ ʤʝʨʝʞʽ ɯʥʪʝʨʥʝʪ; 

- ʊʆɺ çɼʝʡʤʦʩè (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 20.02.2020 ʨ.) ʧʨʠ ʨʦʟʨʦʙʣʝʥʥʽ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʯʠʤʠ ʧʨʦʮʝʩʘʤʠ; 

- ɻʆ çɯʊ ʂʣʘʩʪʝʨ ʤ. ʍʤʝʣʴʥʠʮʴʢʦʛʦè (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 03.06.2020 ʨ.) 

ʧʨʠ ʦʮʽʥʶʚʘʥʥʽ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʘʛʝʥʪʘ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ 

ʙʝʟʧʝʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ; 

- ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʜʝʨʞʙʶʜʞʝʪʥʦʛʦ ʧʨʦʻʢʪʫ ʍʤʝʣʴʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ñɸʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʩʠʩʪʝʤʘ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʪʘ ʷʢʦʩʪʽ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤò (ɼʈ ˉ0119U100662); 

 



    26 

 

 

- ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʍʤʝʣʴʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ (ʘʢʪ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 13.05.2020 ʨ.) ʪʘ ʇɺʅɿ çʄʽʞʥʘʨʦʜʥʦʛʦ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ʘʢʘʜʝʤʽʢʘ ʖʨʽʷ ɹʫʛʘʷè (ʘʢʪ ʚʧʨʦʚʘʜʞʝʥʥʷ ʚʽʜ 08.10.2020 ʨ.). 

ʇʦʜʷʢʘ. ɸʚʪʦʨ ʚʠʩʣʦʚʣʶʻ ʛʣʠʙʦʢʫ ʧʦʜʷʢʫ ʥʘʫʢʦʚʦʤʫ ʢʝʨʽʚʥʠʢʫ, ʜ.ʪ.ʥ., 

ʧʨʦʬʝʩʦʨʫ, ʟʘʚʽʜʫʚʘʯʮ ̔ ʢʘʬʝʜʨʠ ʢʦʤʧôʶʪʝʨʥʦʾ ʽʥʞʝʥʝʨʽʾ ʪʘ ʩʠʩʪʝʤʥʦʛʦ 

ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʍʤʝʣʴʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʊʝʪʷʥʽ ʆʣʝʢʩʘʥʜʨʽʚʥʽ 

ɻʦʚʦʨʫʱʝʥʢʦ, ʟʘʚʽʜʫʚʘʯʫ ʢʘʬʝʜʨʠ ʢʦʤʧôʶʪʝʨʥʠʭ ʥʘʫʢ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʍʤʝʣʴʥʠʮʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ, ʜ.ʪ.ʥ., ʧʨʦʬʝʩʦʨʫ ʈʫʩʣʘʥʫ 

ɺʦʣʦʜʠʤʠʨʦʚʠʯʫ ʉʦʨʦʢʘʪʦʤʫ ʟʘ ʢʦʨʠʩʥʽ ʧʦʨʘʜʠ ʪʘ ʟʘʫʚʘʞʝʥʥʷ, ʧʽʜʪʨʠʤʢʫ ʽ ʚʽʨʫ 

ʧʽʜ ʯʘʩ ʧʽʜʛʦʪʦʚʢʠ ʜʘʥʦʾ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ.  
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ʈʆɿɼɯʃ 1. 

ɸʅɸʃɯɿ ɺɯɼʆʄʀʍ ʄʆɼɽʃɽʁ, ʄɽʊʆɼɯɺ ʊɸ ɿɸʉʆɹɯɺ ʆʎɯʅʖɺɸʅʅʗ 

ʇʆʏɸʊʂʆɺʀʍ ɽʊɸʇɯɺ ɾʀʊʊɭɺʆɻʆ ʎʀʂʃʋ ʇʈʆɻʈɸʄʅʆɻʆ 

ɿɸɹɽɿʇɽʏɽʅʅʗ 

1.1. ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʫʩʧ̔h ʥʽʩʪʴ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

 

ʈʦʟʨʦʙʣʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ï ʮʝ ʥʘʫʢʦʤʽʩʪʢʘ ʜʽʷʣʴʥʽʩʪʴ, ʷʢʘ 

ʚʠʤʘʛʘʻ ʜʝʪʘʣʴʥʦʛʦ ʚʠʚʯʝʥʥʷ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ ʪʘ ʧʦʚʥʦʛʦ ʨʦʟʫʤʽʥʥʷ ʮʽʣʝʡ 

ʧʨʦʜʫʢʪʫ, ʱʦ ʨʦʟʨʦʙʣʷʻʪʴʩʷ [1]. 

ʋ ʛʘʣʫʟʽ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ ʽ ʜʦʩʽ ʽʩʥʫʶʪʴ ʧʨʦʙʣʝʤʠ ï ʚʝʣʠʢʽ ʧʨʦʻʢʪʠ 

ʚʠʢʦʥʫʶʪʴʩʷ ʟ ʚʽʜʩʪʘʚʘʥʥʷʤ ʚʽʜ ʛʨʘʬʽʢʘ ʘʙʦ ʟ ʧʝʨʝʚʠʱʝʥʥʷʤ ʢʦʰʪʦʨʠʩʫ ʚʠʪʨʘʪ, 

ʨʦʟʨʦʙʣʝʥʠʡ ʧʨʦʜʫʢʪ ʥʝ ʤʘʻ ʥʝʦʙʭʽʜʥʠʭ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ [1-9, 79-87].  

ɸʥʘʣʽʟ ʩʪʘʪʠʩʪʠʢʠ ʫʩʧʽʰʥʦʩʪʽ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʻʢʪʽʚ ʟʘ 1994-2019 ʨʦʢʠ, ʟʘ 

ʜʘʥʠʤʠ The Standish Group International (Chaos reports) [2-4, 80-86], ʧʨʝʜʩʪʘʚʣʝʥʠʡ 

ʥʘ ʨʠʩ.1.1. ʋʩʧʽʰʥʠʤʠ ʚʚʘʞʘʶʪʴʩʷ ʧʨʦʻʢʪʠ, ʷʢʽ ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʚʯʘʩʥʦ, ʚ ʨʘʤʢʘʭ 

ʙʶʜʞʝʪʫ, ʟ ʥʝʦʙʭʽʜʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ ʪʘ ʬʫʥʢʮʽʷʤʠ. ʇʨʦʙʣʝʤʥʠʤʠ ʚʚʘʞʘʶʪʴʩʷ 

ʧʨʦʻʢʪʠ, ʷʢʽ ʤʘʣʠ ʧʝʨʝʚʠʱʝʥʥʷ ʪʝʨʤʽʥʽʚ, ʧʝʨʝʚʠʪʨʘʪʠ ʘʙʦ ʥʝ ʤʘʣʠ ʥʝʦʙʭʽʜʥʠʭ 

ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʬʫʥʢʮʽʡ. ʇʨʦʚʘʣʴʥʠʤʠ ʚʚʘʞʘʶʪʴʩʷ ʧʨʦʻʢʪʠ, ʷʢʽ ʙʫʣʠ ʩʢʘʩʦʚʘʥʽ 

ʜʦ ʟʘʚʝʨʰʝʥʥʷ, ʘʙʦ ʙʫʣʠ ʜʦʩʪʘʚʣʝʥʽ, ʘʣʝ ʥʽʢʦʣʠ ʥʝ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ. 

 

 

ʈʠʩ.1.1 ï ʉʪʘʪʠʩʪʠʢʘ ʫʩʧʽʰʥʦʩʪʽ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʻʢʪʽʚ ʫ 1994-2019 ʨʨ. 
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ɸʥʘʣʽʟ ʜʘʥʠʭ ʨʠʩ. 1.1 ʜʘʚ ʤʦʞʣʠʚʽʩʪʴ ʧʦʙʘʯʠʪʠ, ʱʦ ʢʽʣʴʢʽʩʪʴ ʧʨʦʙʣʝʤʥʠʭ 

ʧʨʦʻʢʪʽʚ ʻ ʜʦʩʠʪʴ ʩʪʘʣʦʶ ʚʝʣʠʯʠʥʦʶ ʪʘ ʚ ʦʩʪʘʥʥʽ ʨʦʢʠ ʩʢʣʘʜʘʻ ʧʨʠʙʣʠʟʥʦ 50% 

ʧʨʦʻʢʪʽʚ.  

ʅʘ ʩʴʦʛʦʜʥʽ, ʫʩʧʽʰʥʽʩʪʴ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʻʢʪʽʚ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʤʝʪʦʜʦʣʦʛʽʾ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 1.2 [85]. 

 

 

ʈʠʩ.1.2 ï ʉʪʘʪʠʩʪʠʢʘ ʫʩʧʽʰʥʦʩʪʽ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʻʢʪʽʚ ʫ 2019 ʨʦʮʽ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʤʝʪʦʜʦʣʦʛʽʾ [85] 

 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ. 1.2, Agile-ʧʨʦʻʢʪʠ ʻ ʙʽʣʴʰ ʫʩʧʽʰʥʠʤʠ, ʥʽʞ Waterfall-

ʧʨʦʻʢʪʠ, ʘʣʝ ʤʝʪʦʜʦʣʦʛʽʷ Agile ʧʽʜʭʦʜʠʪʴ ʥʝ ʜʣʷ ʚʩʽʭ ʪʠʧʽʚ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʻʢʪʽʚ 

(ʥʘʧʨʠʢʣʘʜ, ʜʣʷ ʇɿ ʢʨʠʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʨʠʡʥʷʪʥʦʶ ʻ ʣʠʰʝ ʤʝʪʦʜʦʣʦʛʽʷ 

Waterfall). ʂʨʽʤ ʪʦʛʦ, ʽ ʩʝʨʝʜ Agile-ʧʨʦʻʢʪʽʚ, ʽ ʩʝʨʝʜ Waterfall-ʧʨʦʻʢʪʽʚ ʧʦʣʦʚʠʥʘ 

(1/2) ʚʩʽʭ ʧʨʦʻʢʪʽʚ ʻ ʧʨʦʙʣʝʤʥʠʤʠ, ʪʦʙʪʦ, ʷʢ ʧʨʘʚʠʣʦ, ʤʘʶʪʴ ʟʘʪʨʠʤʢʠ ʚ ʯʘʩʽ 

ʨʦʟʨʦʙʢʠ, ʧʝʨʝʚʠʱʝʥʥʷ ʙʶʜʞʝʪʫ ʘʙʦ ʥʝ ʤʘʶʪʴ ʥʝʦʙʭʽʜʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɼʦʩʣʽʜʞʝʥʥʷ The Standish Group International ʜʦʚʦʜʷʪʴ, ʱʦ 31,1% 

ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʻʢʪʽʚ ʙʫʜʫʪʴ ʩʢʘʩʦʚʘʥʽ ʜʦ ʾʭ ʟʘʚʝʨʰʝʥʥʷ, ʘ 52,7% ʧʨʦʻʢʪʽʚ 

ʢʦʰʪʫʚʘʪʠʤʫʪʴ 189% ʚʽʜ ʾʭʥʽʭ ʧʦʯʘʪʢʦʚʠʭ ʦʮʽʥʦʢ. ɸʣʝ ʪʘʢʽ ʧʝʨʝʚʠʪʨʘʪʠ ʧʨʠ 

ʨʦʟʨʦʙʣʝʥʥʽ ï ʮʝ ʣʠʰʝ çʚʝʨʰʠʥʘ ʘʡʩʙʝʨʛʘè. ɸʣʴʪʝʨʥʘʪʠʚʥʽ ʚʠʪʨʘʪʠ ʥʝ ʟʘʚʞʜʠ 

ʤʦʞʥʘ ʚʠʤʽʨʷʪʠ, ʘʣʝ ʚʦʥʠ ʤʦʞʫʪʴ ʩʷʛʘʪʠ ʪʨʠʣʴʡʦʥʽʚ ʜʦʣʘʨʽʚ. ʊʘʢ, ʥʘʧʨʠʢʣʘʜ, 

ʚʽʜʩʫʪʥʽʩʪʴ ʥʘʜʽʡʥʦʛʦ ʇɿ ʜʣʷ ʦʙʨʦʙʢʠ ʙʘʛʘʞʫ ʚ ʘʝʨʦʧʦʨʪʫ ʤ. ɼʝʥʚʝʨ ʢʦʰʪʫʻ ʤʽʩʪʫ 

1,1 ʤʣʥ. ʜʦʣʘʨʽʚ ʥʘ ʜʝʥʴ [2, 3, 81, 82]. 
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ɺ ʩʝʨʝʜʥʴʦʤʫ, ʣʠʰʝ 16-29% ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʻʢʪʽʚ ʚʠʢʦʥʫʶʪʴʩʷ ʚ ʤʝʞʘʭ 

ʟʘʧʣʘʥʦʚʘʥʠʭ ʯʘʩʫ ʪʘ ʙʶʜʞʝʪʫ (ʜʣʷ ʚʝʣʠʢʠʭ ʢʦʤʧʘʥʽʡ ʮʝʡ ʦʙʩʷʛ ʩʪʘʥʦʚʠʪʴ ʣʠʰʝ 

9-16% ʧʨʦʻʢʪʽʚ). ʂʨʽʤ ʮʴʦʛʦ, ʧʨʦʻʢʪʠ, ʚʠʢʦʥʘʥʽ ʥʘʡʙʽʣʴʰʠʤʠ ʘʤʝʨʠʢʘʥʩʴʢʠʤʠ 

ʢʦʤʧʘʥʽʷʤʠ, ʤʘʶʪʴ ʣʠʰʝ ʧʨʠʙʣʠʟʥʦ 42% ʚʽʜ ʥʝʦʙʭʽʜʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʬʫʥʢʮʽʡ 

(ʜʣʷ ʤʘʣʠʭ ʢʦʤʧʘʥʽʡ 78,4% ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʻʢʪʽʚ ʤʘʶʪʴ ʧʨʠʥʘʡʤʥʽ 74,2% 

ʧʦʯʘʪʢʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʪʘ ʬʫʥʢʮʽʡ) [2, 3, 81, 82] ï ʨʠʩ. 1.3. 

 

ʈʠʩ.1.3 ï ʉʝʨʝʜʥʽ ʧʦʢʘʟʥʠʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʻʢʪʽʚ [83] 

 

ɼʦʩʣʽʜʞʝʥʥʷ ʤʽʞʥʘʨʦʜʥʦʾ ʢʦʤʧʘʥʽʾ McKinsey & Company [88] ʩʧʽʣʴʥʦ ʟ 

University of Oxford ʪʘʢʦʞ ʧʦʢʘʟʘʣʠ, ʱʦ ʧʦʣʦʚʠʥʘ ʤʘʩʰʪʘʙʥʠʭ ʧʨʦʛʨʘʤʥʠʭ 

ʧʨʦʻʢʪiʚ ʟ ʟʘʛʘʣʴʥʠʤ ʙʶʜʞʝʪʦʤ ʧʦʥʘʜ 15 ʤʽʣʴʡʦʥʽʚ ʜʦʣʘʨʽʚ ʟʥʘʯʥʦ ʧʝʨʝʚʠʱʫʶʪʴ 

ʟʘʧʣʘʥʦʚʘʥʽ ʚʠʪʨʘʪʠ, ʟʦʢʨʝʤʘ: ʩʝʨʝʜʥʻ ʧʝʨʝʚʠʱʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʧʨʦʻʢʪ ʩʢʣʘʜʘʻ 

66%, ʩʝʨʝʜʥʻ ʧʝʨʝʚʠʱʝʥʥʷ ʯʘʩʫ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʻʢʪʫ ï 33%, ʘ ʩʝʨʝʜʥʻ ʯʠʩʣʦ ʚʪʨʘʪ 

ʧʨʠʙʫʪʢʫ ï 17% (ʨʠʩ. 1.4, 1.5 [88]). 

 

 

ʈʠʩ.1.4 ï ʈ̔ ʟʥʠʮʷ ʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʨʽʟʥʠʭ ʪʠʧʽʚ ʧʨʦʻʢʪʽʚ [88] 
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ʈʠʩ.1.5 ï ɯʊ-ʢʝʨʽʚʥʠʢʠ ʚʠʟʥʘʯʘʶʪʴ 4 ʛʨʫʧʠ ʧʨʦʙʣʝʤ, ʷʢʽ ʚʠʢʣʠʢʘʶʪʴ ʙʽʣʴʰʽʩʪʴ 

ʟʙʦʾʚ ʫ ʧʨʦʻʢʪʽ [88] 

 

ɺ ʦʩʪʘʥʥʽ ʨʦʢʠ ʘʢʮʝʥʪ ʟʤʽʩʪʠʚʩʷ ʟ ʚʠʨʦʙʥʠʮʪʚʘ ʘʚʪʦʥʦʤʥʠʭ ʧʨʦʛʨʘʤʥʠʭ 

ʧʨʦʜʫʢʪʽʚ ʥʘ ʚʠʨʦʙʥʠʮʪʚʦ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʷʢ ʰʠʨʦʢʦʾ ʩʠʩʪʝʤʠ ʩʠʩʪʝʤ 

(system-of-systems), ʽʥʪʝʛʨʦʚʘʥʦʾ ʟ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ (ʧʽʜʩʠʩʪʝʤ) ʟ 

ʽʥʪʝʨʬʝʡʩʘʤʠ ʚʟʘʻʤʦʜʽʾ ʤʽʞ ʥʠʤʠ [89, 90]. ʆʩʢʽʣʴʢʠ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʩʪʘʻ 

ʜʝʜʘʣʽ ʩʢʣʘʜʥʽʰʠʤ ʪʘ ʤʘʩʰʪʘʙʥʽʰʠʤ, ʨʦʟʨʦʙʣʝʥʥʷ ʩʘʤʝ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʙʫʜʝ 

ʚʽʜʽʛʨʘʚʘʪʠ ʚʩʝ ʙʽʣʴʰ ʚʘʞʣʠʚʫ ʨʦʣʴ ʚ ʜʽʷʣʴʥʦʩʪʽ ʨʦʟʨʦʙʥʠʢʘ [1]. 

ʆʜʥʽʻʶ ʟ ʥʘʡʙʽʣʴʰ ʚʘʛʦʤʠʭ ʧʨʠʯʠʥ ʥʝʟʘʜʦʚʽʣʴʥʦʾ ʷʢʦʩʪʽ ʚʝʣʠʢʠʭ 

ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʻʢʪʽʚ ʜʦʩʣʽʜʥʠʢʠ The Standish Group International ʥʘʟʠʚʘʶʪʴ 

ʟʙʽʣʴʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʢʦʤʧʦʥʝʥʪʽʚ (ʧʽʜʩʠʩʪʝʤ) ʪʘ ʽʥʪʝʨʬʝʡʩʽʚ ʤʽʞ ʥʠʤʠ, ʘ ʪʘʢʦʞ 

ʥʝʢʦʥʪʨʦʣʴʦʚʘʥʫ ʩʢʣʘʜʥʽʩʪʴ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ [2, 3, 82]. ɼʦʩʣʽʜʞʝʥʥʷ The 

Standish Group International (CHAOS reports) [2, 3, 82] ʜʦʚʦʜʷʪʴ, ʱʦ ʩʪʘʪʠʩʪʠʢʘ 

ʫʩʧʽʰʥʦʩʪʽ ʤʘʣʠʭ ʪʘ ʚʝʣʠʢʠʭ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʻʢʪʽʚ ʩʫʪʪʻʚʦ ʨʽʟʥʘ. ʉʝʨʝʜ ʤʘʣʠʭ 

ʧʨʦʻʢʪʽʚ 62% ʻ ʫʩʧʽʰʥʠʤʠ ʚ ʪʦʡ ʯʘʩ, ʷʢ ʩʝʨʝʜ ʚʝʣʠʢʠʭ ʧʨʦʻʢʪʽʚ ʫʩʧʽʰʥʠʤʠ ʻ ʣʠʰʝ 

6%, ʘ ʩʝʨʝʜ ʥʘʜʚʝʣʠʢʠʭ ʧʨʦʻʢʪʽʚ ʫʩʧʽʰʥʠʤʠ ʻ ʣʠʰʝ 2%, ʪʦʙʪʦ ʤʘʣʽ ʧʨʦʻʢʪʠ ʚ 

ʜʝʩʷʪʢʠ ʨʘʟʽʚ (ʥʘ ʧʦʨʷʜʦʢ) ʫʩʧʽʰʥʽʰʽ ʟʘ ʚʝʣʠʢʽ. ʊʘʢʠʡ ʚʠʩʥʦʚʦʢ ʧʽʜʪʚʝʨʜʞʫʻ ʽ 

ʩʪʘʪʠʩʪʠʢʘ ʧʨʦʻʢʪʽʚ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʬʫʥʢʮʽʡʥʠʭ ʪʦʯʦʢ, ʷʢ ʦʩʥʦʚʥʠʭ 

ʦʜʠʥʠʮʴ ʚʠʤʽʨʶʚʘʥʥʷ ʨʦʟʤʽʨʫ ʇɿ [1, 39, 79] ï ʨʠʩ.1.6. 
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ʈʠʩ.1.6 ï ʉʪʘʪʠʩʪʠʢʘ ʫʩʧʽʰʥʦʩʪʽ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʻʢʪʽʚ ʦʙʩʷʛʦʤ ʫ 10, 100, 1000, 

10000, 100000 ʬʫʥʢʮʽʡʥʠʭ ʪʦʯʦʢ [1] 

 

ɿʥʘʯʥʘ ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ ʚʥʦʩʠʪʴʩʷ ʫ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʝʪʘʧʽ 

ʟʙʦʨʫ ʚʠʤʦʛ [83, 91-94]. ʇʦʤʠʣʢʠ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʬʦʨʤʫʣʶʚʘʥʥʷ ʚʠʤʦʛ ʽ 

ʧʨʦʻʢʪʫʚʘʥʥʷ ʘʨʭʽʪʝʢʪʫʨʠ ʩʢʣʘʜʘʶʪʴ 25-55% ʚʩʽʭ ʧʦʤʠʣʦʢ, ʧʨʠʯʦʤʫ ʯʠʤ ʙʽʣʴʰʠʡ 

ʦʙʩʷʛ ʇɿ, ʪʠʤ ʙʽʣʴʰʝ ʧʦʤʠʣʦʢ ʚʥʦʩʠʪʴʩʷ ʩʘʤʝ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ [5]. Cʪʘʪʠʩʪʠʢʘ 

ʧʦʢʘʟʫʻ, ʱʦ ʟʙʽʨ ʥʝʪʦʯʥʠʭ ʚʠʤʦʛ ʻ ʦʜʥʽʻʶ ʟ ʦʩʥʦʚʥʠʭ ʧʨʠʯʠʥ ʚʽʜʤʦʚ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ (ʨʠʩ. 1.7) [83, 93]. ɺ ʽʜʝʘʣʽ ʚʩʽ ʧʨʦʙʣʝʤʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʥʘ ʝʪʘʧʽ 

ʚʠʤʦʛ, ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʨʽʰʝʥʽ ʜʦ ʧʦʯʘʪʢʫ ʧʨʦʻʢʪʫʚʘʥʥʷ. ʇʽʟʥʻ ʚʠʷʚʣʝʥʥʷ ʧʦʤʠʣʦʢ 

ʚʠʤʦʛ ʻ ʥʘʡʜʦʨʦʞʯʠʤ ʜʣʷ ʚʠʧʨʘʚʣʝʥʥʷ [95]. 

 

ʈʠʩ.1.7 ï ʇʝʨʰʦʯʝʨʛʦʚʽ ʧʨʠʯʠʥʠ ʧʦʤʠʣʦʢ ʫ ʇɿ [83] 
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ʌʘʢʪʦʨʠ ʫʩʧʽʭʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 1.8 [86]. 

ʆʯʝʚʠʜʥʦ, ʱʦ ʯʽʪʢʽ ʚʠʤʦʛʠ ʤʘʶʪʴ ʚʘʛʦʚʠʡ ʢʦʝʬʽʮʽʻʥʪ ʫ 13% ʩʝʨʝʜ ʬʘʢʪʦʨʽʚ ʫʩʧʽʭʫ 

ʧʨʦʻʢʪʫ. 

 

ʈʠʩ.1.8 ï ʌʘʢʪʦʨʠ ʫʩʧʽʭʫ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʻʢʪʽʚ ʫ 2020 ʨʦʮʽ [86] 

 

ʆʩʥʦʚʥʦʶ ʧʨʠʯʠʥʦʶ ʥʝʚʜʘʯ ʪʘ ʟʙʦʾʚ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʻ ʥʝʷʢʽʩʥʘ 

ʧʨʦʻʢʪʥʘ ʜʦʢʫʤʝʥʪʘʮʽʷ, ʦʩʦʙʣʠʚʦ ʥʘ ʩʠʩʪʝʤʥʦʤʫ ʨʽʚʥʽ [9, 96] ï ʨʠʩ. 1.9. ʅʝʷʢʽʩʥʘ 

ʜʦʢʫʤʝʥʪʘʮʽʷ ʩʧʨʠʯʠʥʷʻ ʙʘʛʘʪʦ ʧʦʤʠʣʦʢ ʪʘ ʟʥʠʞʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʥʘ ʢʦʞʥʦʤʫ 

ʝʪʘʧʽ ʨʦʟʨʦʙʢʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʜʫʢʪʫ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʟʙʦʶ 

ʘʙʦ ʧʨʦʙʣʝʤ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʻʢʪʫ [84]. 

 

 

ʈʠʩ.1.9 ï ɺʽʜʩʦʪʦʢ ʜʦʢʫʤʝʥʪʘʮʽʾ ʟʥʘʥʴ ʥʘ ʨʽʟʥʠʭ ʝʪʘʧʘʭ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ  
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ɺ ʨʦʙʦʪʘʭ [6, 97] ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʬʘʢʪ, ʱʦ ʧʨʠʯʠʥʠ ʤʘʡʞʝ ʚʩʽʭ ʽʥʮʠʜʝʥʪʽʚ 

ʪʘ ʢʘʪʘʩʪʨʦʬ, ʧʦʚôʷʟʘʥʠʭ ʟ ʇɿ, ʢʨʠʶʪʴʩʷ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʇɿ. ʇʝʨʝʚʘʞʥʘ 

ʙʽʣʴʰʽʩʪʴ ʘʚʘʨʽʡ, ʧʦʚôʷʟʘʥʠʭ ʽʟ ʇɿ, ʚʠʥʠʢʣʠ ʯʝʨʝʟ ʧʦʤʠʣʢʦʚʽ ʚʠʤʦʛʠ, ʘ ʥʝ ʯʝʨʝʟ 

ʧʦʤʠʣʢʠ ʢʦʜʫʚʘʥʥʷ. ʋ [97] ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʱʦ ʚʝʨʩʽʾ ʇɿ, ʥʘʧʠʩʘʥʽ ʨʽʟʥʠʤʠ 

ʨʦʟʨʦʙʥʠʢʘʤʠ ʟʘ ʦʜʥʘʢʦʚʠʤʠ ʚʠʤʦʛʘʤʠ, ʤʽʩʪʠʣʠ ʨʷʜ ʩʧʽʣʴʥʠʭ ʧʦʤʠʣʦʢ, 

ʧʦʚôʷʟʘʥʠʭ ʽʟ ʧʦʤʠʣʢʘʤʠ ʘʙʦ ʥʝʪʦʯʥʦʩʪʷʤʠ ʚʠʤʦʛ (ʩʧʝʮʠʬʽʢʘʮʽʾ). 

ɼʝʬʝʢʪʠ ʚʠʤʦʛ ʙʘʞʘʥʦ ʚʠʷʚʣʷʪʠ ʪʘ ʫʩʫʚʘʪʠ ʜʦ ʪʦʛʦ, ʷʢ ʚʦʥʠ ʧʦʯʥʫʪʴ 

ʚʧʣʠʚʘʪʠ ʥʘ ʙʽʣʴʰ ʧʽʟʥʽ ʝʪʘʧʠ ʨʦʟʨʦʙʣʝʥʥʷ. ʈʘʥʥʽ ʝʪʘʧʠ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʚʧʣʠʚʘʶʪʴ ʥʘ ʷʢʽʩʪʴ ʇɿ ʙʽʣʴʰʝ, ʥʽʞ ʧʽʟʥʽ, ʪʦʤʫ ʯʘʩ, ʚʠʪʨʘʯʝʥʠʡ ʥʘ ʢʦʥʪʨʦʣʴ 

ʷʢʦʩʪʽ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ, ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʟʥʠʟʠʪʠ ʨʽʚʝʥʴ ʜʝʬʝʢʪʽʚ, 

ʩʢʦʨʦʪʠʪʠ ʪʝʨʤʽʥʠ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʟʥʠʟʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʙʽʣʴʰ ʧʽʟʥʽʭ ʝʪʘʧʘʭ [10]. 

ʏʠʤ ʨʘʥʽʰʝ ʙʫʜʝ ʚʠʷʚʣʝʥʦ ʜʝʬʝʢʪ (ʧʦʤʠʣʢʘ, ʧʦʨʫʰʝʥʥʷ, ʥʝʜʦʣʽʢ, 

ʥʝʩʧʨʘʚʥʽʩʪʴ), ʪʠʤ ʜʝʰʝʚʰʝ ʦʙʽʡʜʝʪʴʩʷ ʡʦʛʦ ʚʠʧʨʘʚʣʝʥʥʷ. ʗʢ ʧʦʢʘʟʘʥʦ ʥʘ 

ʨʠʩ.1.10, ʚʠʪʨʘʪʠ ʥʘ ʚʠʧʨʘʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ, ʚʠʷʚʣʝʥʠʭ ʧʽʩʣʷ ʚʠʧʫʩʢʫ ʧʨʦʜʫʢʪʫ, 

ʤʘʡʞʝ ʚ 100 ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʶʪʴ ʚʠʪʨʘʪʠ ʥʘ ʚʠʧʨʘʚʣʝʥʥʷ, ʷʢʱʦ ʥʝʜʦʣʽʢʠ ʙʫʣʠ 

ʚʠʷʚʣʝʥʽ ʚ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʬʦʨʤʫʣʶʚʘʥʥʷ ʚʠʤʦʛ [9]. ʗʢʱʦ ʨʦʟʛʣʷʥʫʪʠ 

ʘʣʴʪʝʨʥʘʪʠʚʥʽ ʚʘʨʽʘʥʪʠ ʜʠʟʘʡʥʫ ʪʘ ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʧʦʤʠʣʦʢ ʫ ʚʠʤʦʛʘʭ ʱʝ 

ʜʦ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤʠ ʷʢ ʪʘʢʦʾ, ʮʝ ʜʘʩʪʴ ʩʫʪʪʻʚʫ ʝʢʦʥʦʤʽʶ ʢʦʰʪʽʚ ʥʘ ʢʦʨʝʢʮʽʶ 

ʧʦʤʠʣʦʢ. ɯ ʷʢʱʦ ʥʘ ʜʦʩʣʽʜʞʝʥʥʷ ʚʠʪʨʘʪ ʟʘʟʚʠʯʘʡ ʚʠʪʨʘʯʘʶʪʴʩʷ ʛʦʜʠʥʠ, ʘ ʪʦ ʡ ʜʥʽ, 

ʪʦ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʨʘʭʫʥʦʢ ʽʪʠʤʝ ʥʘ ʭʚʠʣʠʥʠ [9]. 

 

ʈʠʩ.1.10 ï ɺʘʨʪʽʩʪʴ ʚʠʧʨʘʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ ʨʽʟʢʦ ʟʨʦʩʪʘʻ ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʧʨʦʮʝʩʫ 

ʨʦʟʨʦʙʢʠ [9] 
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ɯʟ ʟʙʽʣʴʰʝʥʥʷʤ ʽʥʪʝʨʚʘʣʫ ʤʽʞ ʤʦʤʝʥʪʘʤʠ ʚʥʝʩʝʥʥʷ ʪʘ ʚʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʫ 

ʚʘʨʪʽʩʪʴ ʡʦʛʦ ʚʠʧʨʘʚʣʝʥʥʷ ʩʠʣʴʥʦ ʟʨʦʩʪʘʻ. ʏʠʤ ʜʦʚʰʝ ʧʦʤʠʣʢʘ ʟʙʝʨʽʛʘʻʪʴʩʷ ʫ 

ʣʘʥʮʶʛʫ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ, ʪʠʤ ʩʠʣʴʥʽʰʝ ʚʦʥʘ ʧʨʦʥʠʢʘʻ ʚ ʽʥʰʽ ʯʘʩʪʠʥʠ ʇɿ, ʪʠʤ 

ʙʽʣʴʰʝ ʰʢʦʜʠ ʟʘʚʜʘʻ ʥʘ ʥʘʩʪʫʧʥʠʭ ʝʪʘʧʘʭ, ʽ ʪʠʤ ʙʽʣʴʰʝ ʢʦʰʪʽʚ ʜʦʚʝʜʝʪʴʩʷ 

ʚʠʪʨʘʪʠʪʠ ʥʘ ʾʾ ʫʩʫʥʝʥʥʷ. 

ɺ ʧʨʦʮʝʩʽ ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʬʦʨʤʫʣʶʚʘʥʥʷ ʚʠʤʦʛ ʤʦʞʫʪʴ ʚʽʜʙʫʚʘʪʠʩʴ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʚʪʨʘʪʠ ʯʝʨʝʟ ʥʝʧʦʚʥʝ ʪʘ ʨʽʟʥʝ ʨʦʟʫʤʽʥʥʷ ʧʦʪʨʝʙ ʪʘ ʢʦʥʪʝʢʩʪʫ 

ʽʥʬʦʨʤʘʮʽʾ ï ʦʩʦʙʣʠʚʦ ʪʘʢʽ ʚʪʨʘʪʠ ʩʫʪʪʻʚʽ ʜʣʷ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʻʢʪʽʚ, ʷʢʽ 

ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʥʘ ʩʪʠʢʫ ʧʨʝʜʤʝʪʥʠʭ ʛʘʣʫʟʝʡ, ʢʦʣʠ ʚʨʘʭʦʚʫʚʘʪʠ ʧʦʪʨʽʙʥʦ ʷʢ 

ʩʪʘʥʜʘʨʪʠ ʱʦʜʦ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ, ʪʘʢ ʽ ʩʪʘʥʜʘʨʪʠ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ, ʜʣʷ ʷʢʦʾ 

ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʇɿ. ʊʘʢʫ ʢʽʣʴʢʽʩʪʴ ʩʪʘʥʜʘʨʪʽʚ ʚʘʞʢʦ ʽʤʧʣʝʤʝʥʪʫʚʘʪʠ, ʘ ʱʝ ʚʘʞʯʝ 

ʦʮʽʥʠʪʠ ʩʪʫʧʽʥʴ ʚʨʘʭʫʚʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʮʠʭ ʩʪʘʥʜʘʨʪʽʚ [1]. 

ɺʩʽ ʥʘʷʚʥʽ ʟʥʘʥʥʷ ʪʘ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʧʨʦʛʨʘʤʥʫ ʩʠʩʪʝʤʫ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʫ 

ʚʠʛʣʷʜʽ ʜʽʘʛʨʘʤʠ, ʚ ʷʢʽʡ ʻ ʩʝʢʪʦʨ, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʦʙôʻʤ ʥʝʜʦʩʪʘʪʥʴʦʾ (ʥʝʚʽʜʦʤʦʾ) 

ʽʥʬʦʨʤʘʮʽʾ (ʨʦʟʨʠʚ ʫ ʟʥʘʥʥʷʭ) ï ʨʠʩ. 1.11 [1]. 

 

ʈʠʩ.1.11 ï ɻʘʣʫʟʴ ʟʥʘʥʴ ʧʨʦ ʧʨʦʛʨʘʤʥʫ ʩʠʩʪʝʤʫ ʽʟ ʩʝʢʪʦʨʦʤ ʥʝʚʽʜʦʤʦʾ (ʘʙʦ 

ʥʝʨʦʟʛʣʷʥʫʪʦʾ) ʽʥʬʦʨʤʘʮʽʾ [1] 

 

ʉʝʢʪʦʨ ʟ ʥʝʚʽʜʦʤʦʶ ʽʥʬʦʨʤʘʮʽʻʶ ʩʣʽʜ ʟʚʫʞʫʚʘʪʠ. ʏʠʤ ʤʝʥʰʠʤ ʙʫʜʝ ʨʦʟʤʽʨ 

ʩʝʢʪʦʨʫ ʥʝʚʽʜʦʤʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʪʠʤ ʷʢʽʩʥʽʰʦʶ ʙʫʜʝ ʧʨʦʛʨʘʤʥʘ ʩʠʩʪʝʤʘ ʪʘ ʪʠʤ 

ʙʝʟʧʝʯʥʽʰʝ ʚʦʥʘ ʧʨʘʮʶʚʘʪʠʤʝ. ʆʪʞʝ, ʘʢʪʫʘʣʴʥʠʤ ʻ ʧʽʜʭʽʜ ʜʦ ʟʤʝʥʰʝʥʥʷ ʯʘʩʪʢʠ 

ʥʝʚʽʜʦʤʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʧʨʦʛʨʘʤʥʫ ʩʠʩʪʝʤʫ [1].  
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ɿ ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʇɿ ʷʢ ʩʪʫʧʝʥʷ ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʢʦʨʠʩʪʫʚʘʯʽʚ ʘʙʦ ʩʪʫʧʝʥʷ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʇɿ ʧʦʪʨʝʙʘʤ ʟʘʤʦʚʥʠʢʽʚ [98-100] ʩʣʽʜʫʻ, ʱʦ, ʷʢʱʦ ʮʽʣʽ ʧʨʦʻʢʪʫ ʥʝ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʧʦʪʨʝʙʘʤ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʪʦ ʇɿ ʥʝʤʦʞʣʠʚʦ ʚʠʟʥʘʪʠ ʫʩʧʽʰʥʠʤ ʪʘ 

ʷʢʽʩʥʠʤ. ʆʪʞʝ, ʷʢʽʩʪʴ ʪʘ ʫʩʧʽʰʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʻʢʪʫ ʩʫʪʪʻʚʦ 

ʟʘʣʝʞʘʪʴ ʚʽʜ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ. ʊʘʢʝ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʝ ʩʚʽʜʯʝʥʥʷ ʙʝʟʧʦʩʝʨʝʜʥʴʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʦʙʭʽʜʥʦʩʪʽ ʧʦʛʣʠʙʣʝʥʥʷ ʘʥʘʣʽʟʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʇɿ ʪʘ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʪʝʩʪʫʚʘʥʥʷ ʜʦʢʫʤʝʥʪʘʮʽʾ ʪʘ ʚʠʤʦʛ [10, 11, 101]. 

ɺʨʘʭʦʚʫʶʯʠ ʩʫʯʘʩʥʽ ʨʽʚʥʽ ʽ ʪʠʧʠ ʚʠʤʦʛ, ʦʧʠʩʘʥʽ ʂ. ɺʽʛʝʨʩʦʤ ʫ [38], ʧʨʠ 

ʧʦʜʘʣʴʰʦʤʫ ʜʦʩʣʽʜʞʝʥʥʽ ʦʮʽʥʶʚʘʪʠʤʝʤʦ, ʥʘʩʢʽʣʴʢʠ ʧʦʚʥʦ ʫ ʙʽʟʥʝʩ-ʚʠʤʦʛʘʭ 

ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʬʫʥʢʮʽʡ ʪʘ ʦʙʤʝʞʝʥʴ ʤʘʡʙʫʪʥʴʦʛʦ ʇɿ, ʧʨʠʯʦʤʫ  

ʦʩʦʙʣʠʚʫ ʫʚʘʛʫ ʙʫʜʝ ʧʨʠʩʚʷʯʝʥʦ ʥʝʬʫʥʢʮʽʡʥʠʤ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤ (ʚʠʤʦʛʘʤ) ʪʘ 

ʘʪʨʠʙʫʪʘʤ ʷʢʦʩʪʽ. 

ʅʘ ʩʴʦʛʦʜʥʽ, ʢʣʶʯʦʚʠʤʠ ʻ 2 ʧʽʜʭʦʜʠ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʪʘ ʥʝʬʫʥʢʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ ï ʟʘ ʤʦʜʝʣʣʶ SQuaRE (ʩʪʘʥʜʘʨʪ ISO 

25010:2011 [98]) ʪʘ ʥʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʫ [1].  

ɿʘʛʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʇɿ ʟʘ ʤʦʜʝʣʣʶ SQuaRE (ʩʪʘʥʜʘʨʪ ISO 

25010:2011 [98]) ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦʙ ʩʧʦʯʘʪʢʫ ʽʜʝʥʪʠʬʽʢʫʚʘʪʠ ʥʝʚʝʣʠʢʠʡ ʥʘʙʽʨ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʡʚʠʱʦʛʦ ʨʽʚʥʷ ʘʙʩʪʨʘʢʮʽʾ, ʘ ʧʦʪʽʤ ʚ ʥʘʧʨʷʤʢʫ "ʟʛʦʨʠ-ʜʦʥʠʟʫ" 

ʨʦʟʙʠʪʠ ʮʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʘ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʥʘʙʦʨʠ ʧʽʜʣʝʛʣʠʭ ʘʪʨʠʙʫʪʽʚ [1].  

ʄʦʜʝʣʴ ʷʢʦʩʪʽ SQuaRE, ʩʪʚʦʨʝʥʘ ʚ ʤʝʞʘʭ ʩʪʘʥʜʘʨʪʫ [98], ʚʠʟʥʘʯʘʻʪʴʩʷ 8-ʤʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (ʥʝʬʫʥʢʮʽʡʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ-ʩʢʣʘʜʦʚʠʤʠ ʷʢʦʩʪʽ ʇɿ): 

ʬʫʥʢʮʽʡʥʘ ʧʨʠʜʘʪʥʽʩʪʴ (Functional Suitability), ʝʬʝʢʪʠʚʥʽʩʪʴ (Performance 

Efficiency), ʩʫʤʽʩʥʽʩʪʴ (Compatibility), ʟʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ (Usability), 

ʥʘʜʽʡʥʽʩʪʴ (Reliability), ʟʘʭʠʱʝʥʽʩʪʴ (Security), ʩʫʧʨʦʚʦʜʞʫʚʘʥʽʩʪʴ 

(Maintainability), ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʥʦʩʫ (Portability).  ʂʦʞʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʷʢʦʩʪʽ 

ʇɿ ʻ ʬʫʥʢʮʽʻʶ ʚʽʜ ʜʝʢʽʣʴʢʦʭ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʷʢʦʩʪʽ (ʚʩʴʦʛʦ 31 

ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢʘ, ʟʛʽʜʥʦ ʟʽ ʩʪʘʥʜʘʨʪʦʤ [98]). ʅʠʞʥʽʡ ʨʽʚʝʥʴ ʽʻʨʘʨʭʽʾ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʘʪʨʠʙʫʪʠ ʷʢʦʩʪʽ, ʚʠʟʥʘʯʝʥʽ ʪʘ ʦʧʠʩʘʥʽ ʫ ʩʪʘʥʜʘʨʪʽ ISO 25023:2016 

[102]. ɸʥʘʣʽʟ ʩʪʘʥʜʘʨʪʫ [102] ʜʘʚ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʟʘʣʝʞʥʽʩʪʴ 

ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʷʢʦʩʪʽ ʚʽʜ 203 ʘʪʨʠʙʫʪʽʚ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʚʽʜ 138 ʨʽʟʥʠʭ ʘʪʨʠʙʫʪʽʚ). 
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ɼʨʫʛʠʤ ʧʽʜʭʦʜʦʤ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʇɿ ʻ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʥʘ ʦʩʥʦʚʽ 

ʨʝʟʫʣʴʪʘʪʽʚ ʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʫ. ʉʫʯʘʩʥʘ ʧʨʦʛʨʘʤʥʘ ʽʥʜʫʩʪʨʽʷ ʥʘʢʦʧʠʯʠʣʘ ʚʝʣʠʢʫ 

ʢʽʣʴʢʽʩʪʴ ʤʝʪʨʠʢ, ʷʢʽ ʦʮʽʥʶʶʪʴ ʦʢʨʝʤʽ ʚʠʨʦʙʥʠʯʽ ʪʘ ʝʢʩʧʣʫʘʪʘʮʽʡʥʽ ʚʣʘʩʪʠʚʦʩʪʽ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɿʛʽʜʥʦ ʟʽ ʩʪʘʥʜʘʨʪʦʤ ISO 24765 [103], ʤʝʪʨʠʢʘ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʤʽʨʘ ʩʪʫʧʝʥʷ ʚʦʣʦʜʽʥʥʷ ʚʣʘʩʪʠʚʽʩʪʶ, ʷʢʘ ʤʘʻ ʯʠʩʣʦʚʝ ʟʥʘʯʝʥʥʷ. 

ɺʟʘʛʘʣʽ, ʤʝʪʨʠʢʘ ʇɿ ï ʮʝ ʤʽʨʘ, ʷʢʘ ʥʘʜʘʻ ʯʠʩʣʦʚʝ ʟʥʘʯʝʥʥʷ ʜʝʷʢʦʾ ʚʣʘʩʪʠʚʦʩʪʽ ʇɿ 

ʷʢ ʟʚʘʞʝʥʝ ʩʝʨʝʜʥʻ ʘʨʠʬʤʝʪʠʯʥʝ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʦʮʽʥʶʶʪʴ 

ʮʶ ʤʝʪʨʠʢʫ, ʪʘ ʢʦʝʬʽʮʽʻʥʪʽʚ ʾʭʥʴʦʾ ʚʘʛʦʤʦʩʪʽ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʤʝʪʨʠʢ 

ʩʢʣʘʜʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʟ ʪʦʯʢʠ ʟʦʨʫ ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ ʟ ʦʜʝʨʞʘʥʥʷʤ ʪʦʯʥʦʛʦ ʘʙʦ ʧʨʦʛʥʦʟʦʚʘʥʦʛʦ ʟʥʘʯʝʥʥʷ ʙʫʣʦ 

ʚʠʜʽʣʝʥʦ ʨʷʜ ʤʝʪʨʠʢ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʥʘ ʝʪʘʧʽ ʧʨʦʻʢʪʫʚʘʥʥʷ ï 10 

ʤʝʪʨʠʢ ʟ ʪʦʯʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʥʘ ʝʪʘʧʽ ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ 14 ʤʝʪʨʠʢ ʟ 

ʧʨʦʛʥʦʟʦʚʘʥʠʤʠ ʟʥʘʯʝʥʥʷʤʠ ʥʘ ʝʪʘʧʽ ʧʨʦʻʢʪʫʚʘʥʥʷ [1, 104], ʷʢʽ ʟʘʣʝʞʘʪʴ ʚʽʜ 72 

ʧʦʢʘʟʥʠʢʽʚ (ʚ ʪʦʤʫ ʯʠʩʣʽ ʚʽʜ 42 ʨʽʟʥʠʭ ʧʦʢʘʟʥʠʢʽʚ) [105, 106]. 

ɺʘʞʣʠʚʠʤʠ ʚʣʘʩʪʠʚʦʩʪʷʤʠ ʷʢʽʩʥʠʭ ʚʠʤʦʛ [38] ʻ ʾʭ ʢʦʨʝʢʪʥʽʩʪʴ ʟʘ 

ʟʘʚʝʨʰʝʥʽʩʪʴ ʟ ʧʦʟʠʮʽʡ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʚʠʤʦʛʘʭ ʧʨʦ ʘʪʨʠʙʫʪʠ ʪʘ 

ʧʦʢʘʟʥʠʢʠ ʷʢʦʩʪʽ.  

ɼʦʩʪʘʪʥʽʩʪʶ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʇɿ  ̒ ʥʘʷʚʥʽʩʪʴ ʫ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʩʽʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʇɿ [1, 104]. 

ʆʮʽʥʶʚʘʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʇɿ ʟʘʙʝʟʧʝʯʫʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʙʦʨʫ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʻʢʪʫ, ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ 

ʧʨʦʻʢʪʦʤ ʟʘ ʨʘʭʫʥʦʢ ʦʙˇʨʫʥʪʦʚʘʥʦʩʪʽ ʨʽʰʝʥʴ, ʩʢʦʨʦʯʫʻ ʯʘʩ ʥʘ ʾʭ ʨʦʟʨʦʙʢʫ ʽ 

ʧʨʠʡʥʷʪʪʷ, ʟʤʝʥʰʫʻ ʚʠʪʨʘʪʠ ʥʘ ʟʙʽʨ ʽ ʦʙʨʦʙʢʫ ʚʽʜʦʤʦʩʪʝʡ. ʅʝʜʦʩʪʘʪʥʽʩʪʴ 

ʽʥʬʦʨʤʘʮʽʾ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʇɿ ʟʥʠʞʫʻ ʨʝʟʫʣʴʪʘʪʠʚʥʽʩʪʴ ʪʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ 

ʦʮʽʥʶʚʘʥʥʷ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʇɿ [1]. 

ʇʨʦʛʨʘʤʥʽ ʚʠʤʦʛʠ ʚʠʟʥʘʯʘʶʪʴ ʧʦʪʨʽʙʥʽ ʥʝʬʫʥʢʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇɿ, ʘ 

ʪʘʢʦʞ ʚʧʣʠʚʘʶʪʴ ʥʘ ʤʝʪʦʜʠ ʢʽʣʴʢʽʩʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʮʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʨʠʪʝʨʽʾ ʧʨʠʡʤʘʥʥʷ. ʆʪʞʝ, ʚʩʶ ʥʝʦʙʭʽʜʥʫ 

ʽʥʬʦʨʤʘʮʽʶ ʟʘʢʣʘʜʝʥʦ ʚʞʝ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʇɿ, ʪʦʙʪʦ ʚʞʝ ʥʘ ʦʩʥʦʚʽ 
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ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʇɿ ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʜʦʩʪʘʪʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ [1, 7, 13, 104]. ʗʢʱʦ ʜʝʷʢʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʝʣʝʤʝʥʪʠ ʚʽʜʩʫʪʥʽ, ʪʦ ʫ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʥʝʜʦʩʪʘʪʥʴʦ ʽʥʬʦʨʤʘʮʽʾ, ʽ ʨʦʟʨʦʙʥʠʢʠ ʧʦʚʠʥʥʽ ʚʥʝʩʪʠ ʥʝʦʙʭʽʜʥʽ 

ʜʦʧʦʚʥʝʥʥʷ ʫ ʩʧʝʮʠʬʽʢʘʮʽʶ [1].  

ʆʪʞʝ, ʷʢ ʧʦʢʘʟʘʚ ʧʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʚʧʣʠʚʫ ʽʥʬʦʨʤʘʮʽʾ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ 

ʥʘ ʫʩʧʽʰʥʽʩʪʴ ʇɿ, ʩʫʯʘʩʥ ̔ʧʨʦʛʨʘʤʥ ̔ʩʠʩʪʝʤʠ ʻ ʤʝʥʰ ʟʘʣʝʞʥʠʤʠ ʚʽʜ ʥʘʧʠʩʘʥʥʷ 

ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ, ʘʣʝ ʩʫʪʪʻʚʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʨʘʥʥʽʭ ʝʪʘʧʽʚ. ɼʝʬʝʢʪʠ, ʚʥʝʩʝʥʽ ʥʘ 

ʨʘʥʥʽʭ ʝʪʘʧʘʭ, ʚʘʨʪʦ ʚʠʷʚʣʷʪʠ ʪʘ ʫʩʫʚʘʪʠ ʜʦ ʪʦʛʦ, ʷʢ ʚʦʥʠ ʧʦʯʥʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ 

ʨʝʟʫʣʴʪʘʪʠ ʙʽʣʴʰ ʧʽʟʥʽʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. ʗʢʽʩʪʴ ʪʘ ʫʩʧʽʰʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ 

ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʻʢʪʫ ʩʫʪʪʻʚʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʇɿ, ʚʽʜʪʘʢ ʘʥʘʣʽʟ 

ʚʠʤʦʛ ʻ ʥʘʜʟʚʠʯʘʡʥʦ ʚʘʞʣʠʚʠʤ ʪʘ ʘʢʪʫʘʣʴʥʠʤ.  

 

1.2. ɸʥʘʣʽʟ ʤʝʪʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

 

ʅʘ ʩʴʦʛʦʜʥʽ ʚʽʜʦʤʽ ʥʘʩʪʫʧʥʽ ʧʽʜʭʦʜʠ ʜʦ ʦʮʽʥʢʠ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʚʠʤʦʛ 

ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ï ʪʘʙʣʠʮʷ 1.1 [55]. 

ʆʛʣʷʜ ʚʽʜʦʤʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʘʥʘʣʽʟʫ ʚʠʤʦʛ 

ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʚʝʜʝʥʦ ʚ ʪʘʙʣʠʮʽ 1.2 [55]. 

 

ʊʘʙʣʠʮʷ 1.1 

ʆʛʣʷʜ ʚʽʜʦʤʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʦʮʽʥʢʠ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʚʠʤʦʛ ʜʦ ʇɿ 

ʇʽʜʭʽʜ ʆʙʤʝʞʝʥʥʷ ʧʽʜʭʦʜʫ 

ʄʦʜʝʣʴ ʜʣʷ ʧʝʨʝʚʽʨʢʠ ʜʦʩʪʘʪʥʦʩʪʽ 

ʚʠʤʦʛ ʙʝʟʧʝʢʠ, ʟʦʩʝʨʝʜʞʫʶʯʠ ʫʚʘʛʫ ʥʘ 

ʜʦʩʪʘʪʥʦʩʪʽ ʽʜʝʥʪʠʬʽʢʘʮʽʾ ʥʝʙʝʟʧʝʢ, 

ʘʥʘʣʽʟʫ ʥʝʙʝʟʧʝʢ ʪʘ ʧʨʦʩʪʝʞʫʚʘʥʦʩʪʽ 

ʚʠʤʦʛ ʙʝʟʧʝʢʠ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ [107, 108]: ʙʫʣʦ ʚʚʝʜʝʥʦ 

ʅʘ ʦʩʥʦʚʽ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʝʪʨʠʢʠ 

ʤʦʞʥʘ ʦʮʽʥʠʪʠ ʣʠʰʝ ʜʦʩʪʘʪʥʽʩʪʴ 

ʢʽʣʴʢʦʩʪʽ ʚʠʤʦʛ ʙʝʟʧʝʢʠ, ʘʣʝ ʥʝ 

ʜʦʩʪʘʪʥʽʩʪʴ ʾʭʥʴʦʾ ʽʥʬʦʨʤʘʮʽʾ; 

ʥʝʤʦʞʣʠʚʽʩʪʴ ʽʥʪʝʨʧʨʝʪʘʮʽʾ ʰʣʷʭʦʤ 

ʧʦʨʽʚʥʷʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ ʤʝʪʨʠʢʠ ʜʣʷ 
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ʢʽʣʴʢʘ ʨʽʟʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʟʦʢʨʝʤʘ: 

ʚʽʜʩʦʪʦʢ ʚʠʤʦʛ ʜʦ ʙʝʟʧʝʢʠ ʇɿ ï ʷʢ 

ʩʧʽʚʚʽʜʥʦʰʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʤʦʛ ʙʝʟʧʝʢʠ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦ ʟʘʛʘʣʴʥʦʾ 

ʢʽʣʴʢʦʩʪʽ ʚʠʤʦʛ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ; ʘʚʪʦʨʠ ʧʨʦʧʦʥʫʶʪʴ 

ʧʦʨʽʚʥʷʪʠ ʮʶ ʤʝʪʨʠʢʫ ʟ ʘʥʘʣʦʛʽʯʥʦʶ 

ʤʝʪʨʠʢʦʶ ʜʣʷ ʨʝʘʣʽʟʦʚʘʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʥʘ ʦʩʥʦʚʽ 

ʮʴʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʨʦʙʠʪʴʩʷ ʚʠʩʥʦʚʦʢ 

ʧʨʦ ʜʦʩʪʘʪʥʽʩʪʴ ʚʠʤʦʛ ʙʝʟʧʝʢʠ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʧʨʠʥʮʠʧʦʚʦ ʥʦʚʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ; ʥʝ ʽʩʥʫʻ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ 

ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʪʘ 

ʦʙʯʠʩʣʝʥʥʷ ʚʠʤʦʛ ʙʝʟʧʝʢʠ ʫ 

ʩʧʝʮʠʬʽʢʘʮʽʾ 

ʆʮʽʥʢʘ ʜʦʩʪʘʪʥʦʩʪʽ ʪʝʩʪʫʚʘʥʥʷ ʷʢ 

ʜʦʩʷʛʥʝʥʥʷ ʨʽʚʥʷ ʦʭʦʧʣʝʥʥʷ ʪʝʩʪʘʤʠ, 

ʨʝʢʦʤʝʥʜʦʚʘʥʠʤʠ ʘʙʦ ʧʝʨʝʜʙʘʯʝʥʠʤʠ 

ʩʪʘʥʜʘʨʪʘʤʠ ʙʝʟʧʝʢʠ ʪʘ ʛʘʣʫʟʝʚʠʤʠ 

ʥʘʩʪʘʥʦʚʘʤʠ [109] 

ʇʽʜʭʽʜ ʩʧʨʷʤʦʚʘʥʠʡ ʣʠʰʝ ʥʘ ʧʝʨʝʚʽʨʢʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʇɿ ʪʘ ʚʠʤʦʛ, ʘʣʝ ʥʝ ʥʘ 

ʧʝʨʝʚʽʨʢʫ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʨʦʟʨʦʙʣʝʥʦʛʦ 

ʇɿ ʪʘ ʧʦʪʨʝʙ ʢʣʽʻʥʪʽʚ; ʧʽʜʭʽʜ 

ʚʠʢʦʨʠʩʪʦʚʫʻ ʩʧʝʮʠʬʽʢʘʮʽʶ ʚʠʢʣʶʯʥʦ 

ʷʢ ʚʭʽʜʥʽ ʜʘʥʽ ʜʣʷ ʨʦʟʨʦʙʣʝʥʦʛʦ 

ʽʥʩʪʨʫʤʝʥʪʫ, ʘʣʝ ʥʝ ʧʝʨʝʚʽʨʷʻ ʚʠʤʦʛʠ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʥʘ ʾʭ ʜʦʩʪʘʪʥʽʩʪʴ 

 

ʊʘʙʣʠʮʷ 1.2 

ʆʛʣʷʜ ʚʽʜʦʤʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʘʥʘʣʽʟʫ ʚʠʤʦʛ ʜʦ ʇɿ 

ɯʥʬʦʨʤʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ ʘʙʦ ʟʘʩʽʙ ʆʙʤʝʞʝʥʥʷ ɯʊ ʘʙʦ ʟʘʩʦʙʫ 

CORE: ʜʦʟʚʦʣʷʻ ʢʦʨʠʩʪʫʚʘʯʝʚʽ ʚʠʪʷʛʫʚʘʪʠ 

ʚʠʤʦʛʠ ʟ ʚʠʭʽʜʥʦʾ ʜʦʢʫʤʝʥʪʘʮʽʾ, ʘ ʧʦʪʽʤ 

ʘʥʘʣʽʟʫʻ ʾʭ ʥʘ ʧʨʝʜʤʝʪ ʧʦʚʥʦʪʠ, ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʪʘ ʤʦʞʣʠʚʦʩʪʽ ʪʝʩʪʫʚʘʥʥʷ [110] 

ʇʝʨʝʚʽʨʷʻ ʧʦʚʥʦʪʫ ʩʧʝʮʠʬʽʢʘʮʽʾ 

ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʙʽʟʥʝʩ-ʚʠʤʦʛ, ʘʣʝ ʥʝ 

ʧʝʨʝʜʙʘʯʘʻ ʧʝʨʝʚʽʨʢʠ ʙʽʟʥʝʩ-

ʚʠʤʦʛ ʥʘ ʾʭ ʧʦʚʥʦʪʫ 
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Visure ï ʧʝʨʝʚʽʨʢʘ ʷʢʦʩʪʽ ʚʠʤʦʛ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʦʙʨʦʙʢʠ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ ʪʘ ʩʝʤʘʥʪʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ [111] 

ʅʝ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʪʚʝʨʜʞʝʥʥʷ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʤʦʛ ʩʧʝʮʠʬʽʢʘʮʽʾ 

ʧʦʪʨʝʙʘʤ ʟʘʤʦʚʥʠʢʘ 

Accompa: ʟʘʙʝʟʧʝʯʫʻ ʘʚʪʦʤʘʪʠʯʥʠʡ ʟʙʽʨ 

ʚʠʤʦʛ; ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʷʚʣʷʻ ʪʘ ʚʽʜʩʪʝʞʫʻ 

ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʚʠʤʦʛʘʤʠ [111] 

ʂʦʤʝʨʮʽʡʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ï 

ʢʦʰʪʫʻ 199 ʜʦʣʘʨʽʚ ʉʐɸ ʥʘ 

ʤʽʩʷʮʴ ʙʝʟ ʫʩʪʘʥʦʚʢʠ ʪʘ 

ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ [112]; ʥʝ 

ʧʝʨʝʚʽʨʷʻ, ʯʠ ʚʩʽ ʧʦʪʨʝʙʠ ʪʘ 

ʚʠʤʦʛʠ ʢʦʨʠʩʪʫʚʘʯʘ ʙʫʣʠ 

ʚʽʜʦʙʨʘʞʝʥʽ ʚ ʩʧʝʮʠʬʽʢʘʮʽʾ 

Innoslate: ʘʥʘʣʽʟʫʻ ʚʠʤʦʛʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʪʝʭʥʦʣʦʛʽʾ ʦʙʨʦʙʢʠ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ [111] 

ʂʦʤʝʨʮʽʡʥʠʡ ʽʥʩʪʨʫʤʝʥʪ ï 

Innoslate Cloud ʢʦʰʪʫʻ 49 ʜʦʣʘʨʽʚ 

ʉʐɸ ʥʘ ʢʦʨʠʩʪʫʚʘʯʘ ʟʘ ʤʽʩʷʮʴ, ʘ 

Innoslate Enterprise ï 199 ʜʦʣʘʨʽʚ 

ʉʐɸ ʟʘ ʢʦʨʠʩʪʫʚʘʯʘ ʥʘ ʤʽʩʷʮʴ 

[112]; ʥʝ ʥʘʜʘʻ ʢʽʣʴʢʽʩʥʠʭ ʦʮʽʥʦʢ 

ʚʣʘʩʪʠʚʦʩʪʝʡ ʽʥʬʦʨʤʘʮʽʾ 

ʩʧʝʮʠʬʽʢʘʮʽʾ 

ReqView: ʫʧʦʨʷʜʢʦʚʫʻ ʚʠʤʦʛʠ ʚ ʽʻʨʘʨʭʽʶ 

ʜʝʨʝʚ, ʚʠʢʦʨʠʩʪʦʚʫʻ ʬʦʨʤʘʪʠ ʪʝʢʩʪʫ ʜʣʷ 

ʦʧʠʩʫ ʚʠʤʦʛ [111] 

ʅʝ ʧʝʨʝʚʽʨʷʻ ʪʘ ʥʝ ʧʽʜʪʚʝʨʜʞʫʻ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʤʦʛ ʩʧʝʮʠʬʽʢʘʮʽʡ 

ʧʦʪʨʝʙʘʤ ʢʣʽʻʥʪʽʚ 

Modern Requirements4TFS: ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʽʟ 

ʚʽʜʩʪʝʞʫʚʘʥʦʩʪʽ ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʪʘ 

ʚʠʷʚʣʝʥʥʷ ʧʨʦʛʘʣʠʥ ʘʙʦ ʟʘʣʝʞʥʦʩʪʝʡ ʫ 

ʚʠʤʦʛʘʭ [111] 

ʅʝ ʚʠʟʥʘʯʘʻ ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʯʘ, 

ʷʢʽ ʥʝ ʙʫʣʠ ʚʽʜʦʙʨʘʞʝʥʽ ʫ 

ʚʠʤʦʛʘʭ; ʥʝ ʟʘʙʝʟʧʝʯʫʻ 

ʚʽʟʫʘʣʽʟʘʮʽʶ ʧʨʦʛʘʣʠʥ ʫ ʚʠʤʦʛʘʭ 

Natural language processing (NLP) 

Requirements Analysis Tools (ʥʘʧʨʠʢʣʘʜ, 

QVscribe): ʘʚʪʦʤʘʪʠʟʫʶʪʴ ʽ ʟʥʘʯʥʦ 

ʧʨʠʰʚʠʜʰʫʶʪʴ ʧʦʰʫʢ ʤʦʞʣʠʚʠʭ ʧʦʤʠʣʦʢ ʫ 

ʧʨʠʨʦʜʦʤʦʚʥʠʭ ʚʠʤʦʛʘʭ [8] 

ʅʝ ʚʠʷʚʣʷʻ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʚʪʨʘʪ 

ʧʨʠ ʬʦʨʤʫʚʘʥʥʽ ʚʠʤʦʛ 
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Requirements Analysis Tool: ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʚʠʟʥʘʯʝʥʠʭ ʢʦʨʠʩʪʫʚʘʯʝʤ ʛʣʦʩʘʨʽʾʚ ʜʣʷ 

ʚʠʜʦʙʫʚʘʥʥʷ ʩʪʨʫʢʪʫʨʦʚʘʥʦʛʦ ʚʤʽʩʪʫ; 

ʩʝʤʘʥʪʠʯʥʽ ʚʝʙ-ʪʝʭʥʦʣʦʛʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʜʣʷ ʛʣʠʙʰʦʛʦ ʩʝʤʘʥʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ 

ʚʠʪʷʛʥʫʪʦʛʦ ʩʪʨʫʢʪʫʨʦʚʘʥʦʛʦ ʚʤʽʩʪʫ ʜʣʷ 

ʧʦʰʫʢʫ ʨʽʟʥʠʭ ʚʠʜʽʚ ʧʨʦʙʣʝʤ ʫ ʜʦʢʫʤʝʥʪʘʭ 

ʚʠʤʦʛ [113] 

ʆʙʤʝʞʝʥʥʷ ʛʣʦʩʘʨʽʶ, ʥʘ ʷʢʦʤʫ 

ʙʘʟʫʻʪʴʩʷ ʽʥʩʪʨʫʤʝʥʪ 

QARCC (Quality Attribute Risk and Conflict 

Consultant): ʮʝ ʽʥʩʪʨʫʤʝʥʪ ʜʣʷ ʧʽʜʪʨʠʤʢʠ 

ʚʠʷʚʣʝʥʥʷ ʢʦʥʬʣʽʢʪʽʚ ʪʘ ʫʟʛʦʜʞʝʥʥʷ ʚʠʤʦʛ; 

ʮʝ ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʟʥʘʥʥʷʭ ʽʥʩʪʨʫʤʝʥʪ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ ʪʘ ʘʥʘʣʽʟʫ 

ʢʦʥʬʣʽʢʪʽʚ ʥʘ ʧʦʯʘʪʢʫ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ [114] 

ʅʝ ʧʝʨʝʚʽʨʷʻ ʜʦʩʪʘʪʥʽʩʪʴ ʚʠʤʦʛ 

(ʟʦʢʨʝʤʘ, ʥʝʬʫʥʢʮʽʡʥʠʭ ʚʠʤʦʛ) 

Requirements Assistant: ʚʠʟʥʘʯʘʻ ʚʽʜʩʫʪʥʽ 

ʚʠʤʦʛʠ ʪʘ ʥʝʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʤʦʛ; ʚʠʷʚʣʷʻ 

ʚʽʜʩʫʪʥʽʩʪʴ ʜʝʷʢʠʭ ʪʠʧʽʚ ʥʝʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʚʠʤʦʛ [115] 

ʂʦʤʝʨʮʽʡʥʠʡ ʽʥʩʪʨʫʤʝʥʪ; ʥʝ 

ʥʘʜʘʻ ʢʽʣʴʢʽʩʥʠʭ ʦʮʽʥʦʢ 

(ʧʦʢʘʟʥʠʢʽʚ) ʱʦʜʦ ʚʽʜʩʫʪʥʽʭ 

ʥʝʬʫʥʢʮʽʡʥʠʭ ʚʠʤʦʛ 

QuARS Requirements Analysis Tool: 

ʟʘʙʝʟʧʝʯʫʻ ʧʝʨʝʚʽʨʢʫ ʚʠʤʦʛ ʱʦʜʦ 

ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʧʦʚʥʦʪʠ; ʚʠʷʚʣʷʻ 37% ʜʝʬʝʢʪʽʚ 

ʚʠʤʦʛ [114, 116] 

ʂʦʤʝʨʮʽʡʥʠʡ ʽʥʩʪʨʫʤʝʥʪ 

DESIRe: ʟʘʙʝʟʧʝʯʫʻ ʜʦʪʨʠʤʘʥʥʷ ʧʨʘʚʠʣ 

ʧʦʚʥʦʪʠ, ʥʝʦʜʥʦʟʥʘʯʥʦʩʪʽ ʪʘ ʟʨʦʟʫʤʽʣʦʩʪʽ [117] 

ʂʦʤʝʨʮʽʡʥʠʡ ʽʥʩʪʨʫʤʝʥʪ 

RQV Tool (Requirement Quality Verification 

Tool) [117]: ʥʘʧʽʚʘʚʪʦʤʘʪʠʯʥʠʡ ʽʥʩʪʨʫʤʝʥʪ 

ʧʝʨʝʚʽʨʢʠ ʩʧʝʮʠʬʽʢʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʢʦʤʧʣʝʢʩʥʦʾ 

ʤʦʜʝʣʽ ʷʢʦʩʪʽ; ʤʦʞʝ ʜʦʧʦʤʦʛʪʠ ʫ ʚʝʨʠʬʽʢʘʮʽʾ 

ʷʢʦʩʪʽ ʩʧʝʮʠʬʽʢʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ISO 29148:2011 

ʅʘʜʘʻ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ 

ʩʧʝʮʠʬʽʢʘʮʽʾ, ʘʣʝ ʥʝ ʾʾ ʧʦʚʥʦʪʠ 

ʘʙʦ ʜʦʩʪʘʪʥʦʩʪʽ 
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ʆʛʣʷʜ ʚʽʜʦʤʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʦʮʽʥʢʠ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʚʠʤʦʛ, ʘ ʪʘʢʦʞ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʘʥʘʣʽʟʫ ʩʧʝʮʠʬʽʢʘʮʽʡ ʧʦʢʘʟʘʚ, ʱʦ 

ʽʩʥʫʻ ʨʷʜ ʝʬʝʢʪʠʚʥʠʭ ʨʽʰʝʥʴ, ʘʣʝ ʚʩʽ ʚʦʥʠ ʥʝ ʨʦʟʚôʷʟʫʶʪʴ ʟʘʜʘʯʽ ʦʮʽʥʶʚʘʥʥʷ 

ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ. ʂʨʽʤ ʪʦʛʦ, ʚʦʥʠ ʥʘʣʝʞʘʪʴ ʜʦ ʨʽʟʥʠʭ 

ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ, ʨʦʟʨʦʙʣʝʥʽ ʜʣʷ ʨʽʟʥʠʭ ʟʘʚʜʘʥʴ ʽ ʥʝ ʧʦʻʜʥʫʶʪʴʩʷ ʦʜʥʝ ʟ 

ʦʜʥʠʤ, ʘ ʪʘʢʦʞ ʧʝʨʝʜʙʘʯʘʶʪʴ ʣʶʜʠʥʥʦ-ʤʘʰʠʥʥʫ ʚʟʘʻʤʦʜʽʶ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ 

ʦʧʨʘʮʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʧʽʜ ʯʘʩ ʷʢʦʾ ʚʩʶ ʽʥʬʦʨʤʘʮʽʶ ʽʥʪʝʨʧʨʝʪʫʻ ʣʶʜʠʥʘ, ʱʦ 

ʯʘʩʪʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʨʘʪ ʽʩʪʦʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ.  

ʋ [1, 104] ʚʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʦ ʪʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʟʘʩʘʜʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʦʮʽʥʶʚʘʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʷʢʦʩʪʽ ʫ ʩʧʝʮʠʬʽʢʘʮʽʷʭ ʚʠʤʦʛ 

ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʚ ʷʢʽʡ ʣʶʜʠʥʘ ʯʘʩʪʢʦʚʦ ʫʩʫʚʘʻʪʴʩʷ ʟ ʧʨʦʮʝʩʽʚ 

ʦʧʨʘʮʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʟʜʦʙʫʪʪʷ ʟʥʘʥʴ, ʧʨʦʪʝ ʮʷ ɯʊ ʪʘʢʦʞ ʧʝʨʝʜʙʘʯʘʻ ʘʥʘʣʽʟ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʣʶʜʠʥʦʶ.  ʆʪʞʝ, ʚ ʜʘʥʠʡ ʯʘʩ ʨʦʟʨʦʙʣʝʥʥʷ ʧʦʪʨʝʙʫʻ ʽʥʬʦʨʤʘʮʽʡʥʘ 

ʪʝʭʥʦʣʦʛʽʷ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ, ʷʢʘ ʧʦʚʥʽʩʪʶ 

ʫʩʫʚʘʪʠʤʝ ʣʶʜʠʥʫ ʟ ʧʨʦʮʝʩʽʚ ʦʧʨʘʮʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʟʜʦʙʫʪʪʷ ʟʥʘʥʴ. 

 

1.3. ʆʥʪʦʣʦʛʽʾ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʘʛʝʥʪʠ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʷʢ 

ʧʝʨʩʧʝʢʪʠʚʥ ̔ ʟʘʩʦʙʠ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ   

 

ɼʣʷ ʧʽʜʚʠʱʝʥʥʷ ʜʦʩʪʦʚʽʨʥʦʩʪʽ ʦʮʽʥʶʚʘʥʥʷ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʇɿ 

ʟʥʘʯʥʫ ʮʽʥʥʽʩʪʴ ʤʘʶʪʴ ʟʥʘʥʥʷ ʬʘʭʽʚʮʽʚ, ʱʦ ʚʞʝ ʚʦʣʦʜʽʶʪʴ ʜʦʩʚʽʜʦʤ ʦʮʽʥʶʚʘʥʥʷ 

ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʜʣʷ ʨʽʟʥʠʭ ʪʠʧʽʚ ʇɿ.  

ɯʥʬʦʨʤʘʮʽʶ ʱʦʜʦ ʦʮʽʥʶʚʘʥʥʷ ʷʢʦʩʪʽ ʪʘ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-

ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ ʟʘ ʩʪʘʥʜʘʨʪʦʤ ISO 25010:2011, ʘ ʪʘʢʦʞ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ 

ʷʢʦʩʪʽ ʪʘ ʩʢʣʘʜʥʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʻʢʪʫ ʪʘ ʇɿ ʥʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʤʝʪʨʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ ʟʨʫʯʥʦ ʧʦʜʘʚʘʪʠ ʫ ʚʠʛʣʷʜʽ ʦʥʪʦʣʦʛʽʡ, ʱʦ ʜʘʶʪʴ ʟʤʦʛʫ ʚʽʜʦʙʨʘʟʠʪʠ 

ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʽ ʟʚôʷʟʢʠ ʤʽʞ ʧʦʥʷʪʪʷʤʠ [1]. 

ʆʥʪʦʣʦʛʽʷ ï ʮʝ ʩʫʢʫʧʥʽʩʪʴ ʢʦʥʮʝʧʮʽʡ, ʷʢʽ ʟʜʘʪʥʽ ʤʦʜʝʣʶʚʘʪʠ ʪʝʨʤʽʥʠ 

ʣʝʢʩʠʢʠ ʚ ʟʥʘʥʥʷʭ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ [118]. ɺʦʥʘ ʟʘʙʝʟʧʝʯʫʻ ʢʨʘʱʝ ʨʦʟʫʤʽʥʥʷ 
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ʢʦʥʪʝʢʩʪʫʘʣʴʥʠʭ ʟʥʘʥʴ. ɿ ʪʦʯʢʠ ʟʦʨʫ ʽʥʬʦʨʤʘʪʠʢʠ, ʦʥʪʦʣʦʛʽʷ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ 

ʢʦʥʮʝʧʮʽʷ ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʩʪʨʫʢʪʫʨʠ ʩʠʩʪʝʤʠ. ʆʥʪʦʣʦʛʽʷ, ʷʢ ʧʨʘʚʠʣʦ, ʤʘʻ 

ʦʩʥʦʚʥʽ ʢʦʤʧʦʥʝʥʪʠ ʬʦʨʤʠ, ʪʦʙʪʦ ʢʣʘʩ, ʝʢʟʝʤʧʣʷʨ ʪʘ ʚʽʜʥʦʰʝʥʥʷ [119].  

ʇʝʨʝʚʘʛʘʤʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʥʪʦʣʦʛʽʡ ʻ ʩʠʩʪʝʤʥʠʡ ʧʽʜʭʽʜ ʜʦ ʚʠʚʯʝʥʥʷ 

ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ, ʤʦʞʣʠʚʽʩʪʴ ʮʽʣʽʩʥʦʛʦ ʧʦʜʘʥʥʷ ʚʽʜʦʤʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʝʜʤʝʪʥʦʾ 

ʛʘʣʫʟʽ, ʚʠʷʚʣʝʥʥʷ ʜʫʙʣʶʚʘʥʴ ʪʘ ʧʨʦʛʘʣʠʥ ʫ ʟʥʘʥʥʷʭ ʥʘ ʦʩʥʦʚʽ ʚʽʟʫʘʣʽʟʘʮʽʾ 

ʚʽʜʩʫʪʥʽʭ ʣʦʛʽʯʥʠʭ ʟʚ'ʷʟʢʽʚ [1, 120, 121]. 

ɯʜʝʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʥʪʦʣʦʛʽʡ ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʝ ʻ ʥʦʚʦʶ. ʊʘʢ, ʜʣʷ 

ʟʜʽʡʩʥʝʥʥʷ ʪʨʘʩʫʚʘʥʥʷ ʚʠʤʦʛ ʜʦ ʇɿ ʚʯʝʥʠʤʠ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʟʚʘʞʝʥʽ ʦʥʪʦʣʦʛʽʾ 

[42-44, 122]. ʄʝʪʦʶ ʨʦʙʦʪʠ [123] ʻ ʚʠʢʦʨʠʩʪʘʥʥʷ ʜʦʤʝʥʥʦʾ ʦʥʪʦʣʦʛʽʾ ʜʣʷ ʘʥʘʣʽʟʫ ʇɿ 

ʪʘ ʟʘʩʦʙʽʚ ʨʝʽʥʞʠʥʽʨʠʥʛʫ. ʈʦʙʦʪʘ [45] ʧʨʝʜʩʪʘʚʣʷʻ ʦʥʪʦʣʦʛʽʯʥʫ ʤʦʜʝʣʴ ʜʣʷ ʦʧʠʩʫ ʪʘ 

ʚʠʟʥʘʯʝʥʥʷ ʧʨʝʜʤʝʪʥʠʭ ʽ ʦʧʝʨʘʮʽʡʥʠʭ ʟʥʘʥʴ ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʇɿ. 

ʄʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʧʦʙʫʜʦʚʠ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʠʭ ʤʦʜʝʣʝʡ 

ʟʘʜʘʯ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʫ [120, 121]. ɸʚʪʦʨʠ [120, 121] ʧʨʦʧʦʥʫʶʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ 

ʦʥʪʦʣʦʛʽʯʥʽ ʤʦʜʝʣʽ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ ʟʘ ʨʘʭʫʥʦʢ ʢʦʥʮʝʧʪʫʘʣʽʟʘʮʽʾ 

ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ ʚ ʢʦʥʪʝʢʩʪʽ ʨʦʟʚôʷʟʫʚʘʥʠʭ ʟʘʜʘʯ. ʊʦʙʪʦ ʫ ʧʨʝʜʤʝʪʥʽʡ ʛʘʣʫʟʽ 

ʚʠʜʽʣʷʶʪʴʩʷ ʥʝʦʙʭʽʜʥʽ ʩʫʪʥʦʩʪʽ, ʚʠʟʥʘʯʘʶʪʴʩʷ ʾʭ ʘʪʨʠʙʫʪʠ ʪʘ ʦʙʤʝʞʝʥʥʷ, ʟʘʣʝʞʥʦʩʪʽ 

ʤʽʞ ʥʠʤʠ ʽ ʙʫʜʫʻʪʴʩʷ ʦʥʪʦʣʦʛʽʷ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ, ʷʢʘ ʥʘʜʘʣʽ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ 

ʨʦʟʨʦʙʥʠʢʘʤʠ. ɸʚʪʦʨʘʤʠ [120, 121] ʜʦʚʝʜʝʥʦ, ʱʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʾ ʦʥʪʦʣʦʛʽʾ 

ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ ʩʧʨʦʱʫʻ ʧʨʦʮʝʩ ʧʦʯʘʪʢʦʚʦʾ ʢʦʥʮʝʧʪʫʘʣʽʟʘʮʽʾ ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʇɿ, 

ʜʦʟʚʦʣʷʻ ʫʥʠʢʥʫʪʠ ʧʦʤʠʣʦʢ ʢʦʥʮʝʧʪʫʘʣʽʟʘʮʽʾ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ. 

ɸʣʝ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘʢʦʛʦ ʧʽʜʭʦʜʫ ʻ ʥʝʤʦʞʣʠʚʠʤ, ʷʢʱʦ ʇɿ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʜʣʷ 

ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ, ʜʣʷ ʷʢʦʾ ʱʝ ʥʝ ʨʦʟʨʦʙʣʝʥʦ ʦʥʪʦʣʦʛʽʶ. ʂʨʽʤ ʮʴʦʛʦ, ʧʨʠ ʨʦʟʨʦʙʣʝʥʥʽ 

ʇɿ ʩʣʽʜ ʚʨʘʭʦʚʫʚʘʪʠ ʚʠʤʦʛʠ ʪʘ ʩʪʘʥʜʘʨʪʠ ʥʝ ʣʠʰʝ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ, ʘʣʝ ʡ ʩʪʘʥʜʘʨʪʠ 

ʱʦʜʦ ʨʦʟʨʦʙʣʝʥʥʷ ʇɿ, ʱʦ ʞʦʜʥʠʤ ʯʠʥʦʤ ʥʝ ʚʨʘʭʦʚʫʻʪʴʩʷ ʚ ʦʧʠʩʘʥʦʤʫ ʫ [120, 121] 

ʧʽʜʭʦʜʽ. ʊʘʢʦʞ ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʧʦʙʫʜʦʚʠ ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʠʭ 

ʤʦʜʝʣʝʡ ʟʘʜʘʯ ʥʝ ʜʘʶʪʴ ʤʦʞʣʠʚʦʩʪʽ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦ ʘʥʘʣʽʟʫʚʘʪʠ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ 

ʜʦ ʇɿ, ʟʦʢʨʝʤʘ, ʥʘ ʧʨʝʜʤʝʪ ʜʦʩʪʘʪʥʦʩʪʽ ʾʭ ʽʥʬʦʨʤʘʮʽʾ, ʭʦʯʘ ʩʘʤʝ ʘʚʪʦʤʘʪʠʟʦʚʘʥʝ 

ʦʧʨʘʮʶʚʘʥʥʷ ʟʥʘʥʴ ʟʘʙʝʟʧʝʯʫʻ ʤʽʥʽʤʽʟʘʮʽʶ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʚʪʨʘʪ. 
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ɸʚʪʦʨʠ [43] ʧʨʦʧʦʥʫʶʪʴ ʦʥʪʦʣʦʛʽʯʥʫ ʩʪʨʫʢʪʫʨʫ ʪʨʘʩʦʚʘʥʦʩʪʽ 

ʙʘʛʘʪʦʮʽʣʴʦʚʠʭ ʚʠʤʦʛ MUPRET ʜʣʷ ʦʧʨʘʮʶʚʘʥʥʷ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʚʠʤʦʛ ʜʦ ʇɿ ʥʘ 

ʦʩʥʦʚʽ ʘʚʪʦʤʘʪʠʯʥʦʾ ʛʝʥʝʨʘʮʽʾ ʚʽʜʥʦʰʝʥʴ ʪʨʘʩʦʚʘʥʦʩʪʽ. ʊʦʯʥʽʩʪʴ ʚʽʜʥʦʰʝʥʴ 

ʪʨʘʩʦʚʘʥʦʩʪʽ, ʱʦ ʛʝʥʝʨʫʶʪʴʩʷ ʩʪʨʫʢʪʫʨʦʶ MUPRET, ʧʝʨʝʚʽʨʷʶʪʴʩʷ ʰʣʷʭʦʤ 

ʧʦʨʽʚʥʷʥʥʷ ʟ ʥʘʙʦʨʦʤ ʚʽʜʥʦʰʝʥʴ ʪʨʘʩʦʚʘʥʦʩʪʽ, ʷʢʽ ʚʨʫʯʥʫ ʽʜʝʥʪʠʬʽʢʦʚʘʥʽ 

ʢʦʨʠʩʪʫʚʘʯʘʤʠ. ɺ ʨʦʙʦʪʽ [44] ʟʚʘʞʝʥʽ ʦʥʪʦʣʦʛʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ 

ʦʧʨʘʮʶʚʘʥʥʷ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ ʧʨʠ ʧʝʨʝʭʦʜʽ ʚʽʜ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ, ʥʘʧʠʩʘʥʽʡ 

ʧʨʠʨʦʜʥʦʶ ʤʦʚʦʶ, ʜʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʇɿ. ʉʘʤʝ ʦʥʪʦʣʦʛʽʾ, ʷʢ ʜʦʚʦʜʷʪʴ ʘʚʪʦʨʠ [44], 

ʟʜʘʪʥʽ ʧʨʦʷʚʠʪʠ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ ʚʠʤʦʛ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʧʨʠʨʦʜʥʦʶ ʤʦʚʦʶ. 

ʇʨʝʜʩʪʘʚʣʝʥʽ ʧʽʜʭʦʜʠ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʫʩʫʥʝʥʥʷ ʥʝʦʜʥʦʨʽʜʥʦʩʪʽ ʘʙʦ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʥʘʷʚʥʠʭ ʚʠʤʦʛ ʫ ʩʧʝʮʠʬʽʢʘʮʽʷʭ, ʘʣʝ ʞʦʜʥʠʤ ʯʠʥʦʤ ʥʝ ʧʝʨʝʚʽʨʷʶʪʴ, ʯʠ ʚʩʽ ʧʦʪʨʝʙʠ 

ʪʘ ʚʠʤʦʛʠ ʢʦʨʠʩʪʫʚʘʯʘ ʙʫʣʠ ʚʽʜʦʙʨʘʞʝʥʽ ʫ ʩʧʝʮʠʬʽʢʘʮʽʷʭ. ʆʪʞʝ, ʚʦʥʠ ʥʝʧʨʠʜʘʪʥʽ 

ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫ 

ʩʧʝʮʠʬʽʢʘʮʽʷʭ ʚʠʤʦʛ ʜʦ ʇɿ. 

ʆʥʪʦʣʦʛʽʯʥʫ ʤʦʜʝʣʴ ʜʣʷ ʦʧʠʩʫ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʨʝʜʤʝʪʥʠʭ ʽ ʦʧʝʨʘʮʽʡʥʠʭ ʟʥʘʥʴ 

ʱʦʜʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʇɿ ʨʦʟʨʦʙʣʝʥʦ ʫ [45]. ɸʚʪʦʨʠ [45] ʟʘʧʨʦʧʦʥʫʚʘʣʠ 

ʦʥʪʦʣʦʛʽʶ, ʷʢʘ ʦʙôʻʜʥʫʻ ʟʥʘʥʥʷ ʱʦʜʦ ʪʝʨʤʽʥʦʣʦʛʽʾ ʪʘ ʩʝʤʘʥʪʠʯʥʠʭ ʚʽʜʥʦʩʠʥ 

ʩʪʘʥʜʘʨʪʽʚ SWEBOK, IEEE, ISO, ʩʧʨʷʤʦʚʘʥʠʭ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʇɿ. 

ʈʦʟʨʦʙʣʝʥʘ ʦʥʪʦʣʦʛʽʷ ʤʦʜʝʣʶʻ ʧʨʦʮʝʩ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ ï ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ 

ʇɿ. ɸʣʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʚʽʜʙʫʚʘʻʪʴʩʷ ʣʠʰʝ ʚ ʢʽʥʮʽ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ ʜʣʷ 

ʛʦʪʦʚʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ. ʉʴʦʛʦʜʥʽ ʷʢʽʩʪʴ ʇɿ ʪʨʘʢʪʫʻʪʴʩʷ ʷʢ ʡʦʛʦ ʟʜʘʪʥʽʩʪʴ 

ʟʘʜʦʚʦʣʴʥʠʪʠ ʧʦʪʨʝʙʠ ʟʘʤʦʚʥʠʢʘ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʟʘ ʧʝʚʥʠʭ ʫʤʦʚ, ʪʦʤʫ ʚʩʷ 

ʥʝʦʙʭʽʜʥʘ ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ ʧʦʪʨʝʙ ʟʘʤʦʚʥʠʢʘ ʧʦʚʠʥʥʘ ʙʫʪʠ ʟʘʢʣʘʜʝʥʘ ʚʞʝ ʫ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʇɿ, ʪʦʙʪʦ ʚʞʝ ʥʘ ʦʩʥʦʚʽ ʩʧʝʮʠʬʽʢʘʮʽʾ ʤʦʞʥʘ ʦʮʽʥʠʪʠ 

ʜʦʩʪʘʪʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʷʛʥʝʥʥʷ ʷʢʦʩʪʽ ʇɿ. ʇʽʜʭʽʜ, 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʡ ʫ [45], ʥʝ ʧʝʨʝʜʙʘʯʘʻ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʇɿ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ, ʟʦʢʨʝʤʘ, ʥʝ ʧʝʨʝʜʙʘʯʘʻ ʦʮʽʥʶʚʘʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ 

ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ ʫ ʩʧʝʮʠʬʽʢʘʮʽʷʭ ʚʠʤʦʛ ʜʦ ʇɿ. 

ʑʝ ʦʜʥʽʻʶ ʧʝʨʝʚʘʛʦʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʥʪʦʣʦʛʽʡ ʻ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʪʫʧʫ, 

ʨʦʟʫʤʽʥʥʷ ʪʘ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤʠ ʘʛʝʥʪʘʤʠ [1]. 
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ɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ (ɯɸ) (ʘʥʛʣ. Intelligent agent) ï ʩʠʩʪʝʤʘ, ʢʦʪʨʘ 

ʩʧʦʩʪʝʨʽʛʘʻ ʟʘ ʥʘʚʢʦʣʠʰʥʽʤ ʩʝʨʝʜʦʚʠʱʝʤ, ʚʟʘʻʤʦʜʽʻ ʟ ʥʠʤ, ʘ ʾʾ ʧʦ-ʚʝʜʽʥʢʘ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ ʚ ʪʦʤʫ ʩʝʥʩʽ, ʱʦ ʘʛʝʥʪ ʨʦʟʫʤʽʻ ʩʫʪʴ ʚʣʘʩʥʠʭ ʜʽʡ, ʽ ʮʽ ʜʽʾ ʩʢʝʨʦʚʘʥʽ 

ʥʘ ʜʦʩʷʛʥʝʥʥʷ ʧʝʚʥʦʾ ʤʝʪʠ [124, 125]. ʊʘʢʠʤ ʘʛʝʥʪʦʤ ʤʦʞʝ ʚʠʩʪʫʧʘʪʠ ʧʨʦʛʨʘʤʥʘ 

ʩʠʩʪʝʤʘ, ʙʦʪ, ʩʝʨʚʽʩ. ɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʽʜ ʯʘʩ ʩʚʦʛʦ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʶ, ʦʪʨʠʤʘʥʫ ʟ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, ʘʥʘʣʽʟʫʻ ʾʾ, 

ʟʽʩʪʘʚʣʷʶʯʠ ʟ ʫʞʝ ʚʽʜʦʤʠʤʠ ʡʦʤʫ ʬʘʢʪʘʤʠ ʽ, ʥʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ, 

ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ ʧʨʦ ʧʦʜʘʣʴʰʽ ʜʽʾ. 

ʈʦʟʚôʷʟʘʥʥʶ ʟʘʜʘʯʽ ʨʦʟʨʦʙʣʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʛʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ 

ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʧʨʠʩʚʷʯʝʥʦ ʨʷʜ ʜʦʩʣʽʜʞʝʥʴ ï ʪʘʙʣʠʮʷ 1.3. 

 

ʊʘʙʣʠʮʷ 1.3  

ɺʽʜʦʤʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʘʛʝʥʪʠ ʜʣʷ ʛʘʣʫʟʽ ʽʥʞʝʥʝʨʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ 

ʙʘʟʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ 

ɯʥʪʝʣʝʢʪʫʘʣʴʥʽ ʘʛʝʥʪʠ (ɯɸ) ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ 

ʜʣʷ ʛʘʣʫʟʽ ʽʥʞʝʥʝʨʽʾ ʇɿ 

ɸʚʪʦʨ(ʠ) 

ɯɸ ʥʘ ʙʘʟʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʫʩʫʥʝʥʥʷ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʫ 

ʚʠʤʦʛʘʭ ʜʦ ʇɿ ʪʘ ʧʦʢʨʘʱʝʥʥ ̫ʩʧʽʣʢʫʚʘʥʥʷ ʟʘʮʽʢʘʚʣʝʥʠʭ ʩʪʦʨʽʥ 

K.Ossowska ʪʘ 

ʽʥʰʽ [48] 

ʋʥʽʬʽʢʦʚʘʥʽ ʤʝʪʦʜʠ ʧʦʙʫʜʦʚʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʛʝʥʪʽʚ 

ʧʣʘʥʫʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʟ 

ʤʝʪʦʶ ʧʽʜʚʠʱʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʘʢʠʭ 

ʩʠʩʪʝʤ 

ɺ. ʃʠʪʚʠʥ ʪʘ 

ʽʥʰʽ [126] 

ɹʘʛʘʪʦʘʛʝʥʪʥʽ ʩʠʩʪʝʤʠ, ʚ ʷʢʠʭ ʘʛʝʥʪʠ ʧʨʠʡʤʘʶʪʴ ʨʽʰʝʥʥʷ ʥʘ 

ʦʩʥʦʚʽ ʟʥʘʥʴ, ʚʟʷʪʠʭ ʟ ʦʥʪʦʣʦʛʽʡ., ʱʦ ʜʦʟʚʦʣʷʻ ʽʥʪʝʛʨʫʚʘʪʠ 

ʧʣʘʪʬʦʨʤʠ ʘʛʝʥʪʽʚ ʟ ʩʝʤʘʥʪʠʯʥʠʤʠ ʚʝʙ-ʜʘʥʠʤʠ ʪʘ ʦʥʪʦʣʦʛʽʷʤʠ 

A. Freitas ʪʘ 

ʽʥʰʽ [46] 

ɿʘʩʪʦʩʫʚʘʥʥʷ ʦʥʪʦʣʦʛʽʡ ʜʣʷ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʧʨʦʛʨʘʤʥʦʾ 

ʽʥʞʝʥʝʨʽʾ, ʧʨʦʧʦʥʫʶʪʴ ʽʥʩʪʨʫʤʝʥʪ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻ ʽʩʥʫʶʯʽ 

ʦʥʪʦʣʦʛʽʯʥʽ ʢʦʥʩʪʨʫʢʮʽʾ ʜʣʷ ʩʪʚʦʨʝʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ, ʘ 

ʪʘʢʦʞ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʦ ʧʽʜʪʚʝʨʜʞʫʶʪʴ ʧʝʨʝʚʘʛʠ ʟʘʩʪʦʩʫʚʘʥʥʷ 

ʘʛʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʡ ʜʣʷ ʛʘʣʫʟʽ ʽʥʞʝʥʝʨʽʾ ʇɿ 

A. Freitas ʪʘ 

ʽʥʰʽ [47] 
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ɯɸ ʥʘ ʙʘʟʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʤʽʥʽʤʽʟʘʮʽʾ ʽʩʥʫʶʯʦʾ 

ʩʝʤʘʥʪʠʯʥʦʾ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʧʨʠ ʨʦʟʨʦʙʣʝʥʥʽ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ 

ʜʦ ʇɿ ʧʨʠʨʦʜʥʴʦʶ (ʽʩʧʘʥʩʴʢʦʶ) ʤʦʚʦʶ, ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʦʪʨʠʤʘʥʥʷ ʦʩʥʦʚʥʠʭ ʝʣʝʤʝʥʪʽʚ ʩʧʝʮʠʬʽʢʘʮʽʾ ʪʘ ʜʣʷ ʘʚʪʦʤʘʪʠʯʥʦʾ 

ʧʦʙʫʜʦʚʠ ʜʽʘʛʨʘʤʠ ʮʽʣʝʡ 

L. A. Lezcano-

Rodriguez ʪʘ 

ʽʥʰʽ [127] 

ʄʝʪʦʜʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʽʥʞʝʥʝʨʥʠʭ ʩʠʩʪʝʤ, ʷʢʽ ʙʘʟʫʶʪʴʩʷ ʥʘ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʛʝʥʪʘʭ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ 

V. Hilaire ʪʘ 

ʽʥʰʽ [128] 

ʆʥʪʦʣʦʛʽʯʥʽ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ ʤʦʜʝʣʽ ʜʣʷ ʬʦʨʤʘʣʽʟʘʮʽʾ 

ʧʝʨʚʠʥʥʠʭ ʚʠʤʦʛ ʜʦ ʇɿ ʟ ʤʝʪʦʶ ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʧʨʠʢʣʘʜʽ 

ʨʦʟʨʦʙʣʝʥʥʷ ʜʦʜʘʪʢʽʚ ʜʣʷ Ambient Assisted Living ʜʣʷ ʧʘʮʽʻʥʪʽʚ 

ʽʟ ʭʚʦʨʦʙʦʶ ʇʘʨʢʽʥʩʦʥʘ 

I. Garcia-

Magarino ʪʘ 

ʽʥʰʽ [49] 

ɿʘʚʜʘʥʥʷ-ʦʨʽʻʥʪʦʚʘʥʘ ʘʨʭʽʪʝʢʪʫʨʘ ʥʘ ʦʩʥʦʚʽ ʘʛʝʥʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʦʾ ʧʘʨʘʜʠʛʤʠ ʪʘ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʜʠʟʘʡʥʫ ʜʣʷ ʩʠʩʪʝʤ 

ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ (ʥʘ ʧʨʠʢʣʘʜʽ ʢʣʽʥʽʯʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ 

ʚʽʜʜʽʣʝʥʥʷ ʥʝʚʽʜʢʣʘʜʥʦʾ ʜʦʧʦʤʦʛʠ), ʷʢʘ ʜʦʟʚʦʣʷʻ ʽʪʝʨʘʪʠʚʥʦ 

ʧʝʨʝʥʦʩʠʪʠ ʬʫʥʢʮʽʡʥʽ ʚʠʤʦʛʠ ʚ ʘʨʭʽʪʝʢʪʫʨʥʽ ʢʦʤʧʦʥʝʥʪʠ 

S. Wilk  ʪʘ ʽʥʰʽ 

[129] 

ʆʩʥʦʚʘ ʜʣʷ ʬʦʨʤʘʣʴʥʦʛʦ ʧʦʜʘʥʥʷ ʪʘ ʧʝʨʝʚʽʨʢʠ ʚʠʤʦʛ ʪʘ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʬʫʥʢʮʽʡʥʦʾ ʧʨʘʚʠʣʴʥʦʩʪʽ ʦʙʤʝʞʝʥʠʭ ʨʝʩʫʨʩʘʤʠ 

ʢʦʥʪʝʢʩʪʥʠʭ ʩʠʩʪʝʤ ʢʨʠʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʫ ʚʠʛʣʷʜʽ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʛʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ 

 

A. Rakib ʪʘ 

ʽʥʰʽ [50] 

ʂʦʥʮʝʧʪʫʘʣʴʥʠʡ ʧʽʜʭʽʜ ʧʨʦʛʨʘʤʥʦʾ ʽʥʞʝʥʝʨʽʾ, ʦʨʽʻʥʪʦʚʘʥʠʡ ʥʘ 

ʧʽʜʪʨʠʤʢʫ ʮʽʣʝʡ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʧʽʜ ʯʘʩ ʨʦʟʨʦʙʢʠ 

ʧʨʦʛʨʘʤʥʠʭ ʩʠʩʪʝʤ 

O. Meyer ʪʘ 

ʽʥʰʽ [130] 

ʇʦʣʽʧʰʝʥʥʷ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ ʚ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʻʢʪʘʭ ʥʘ ʙʘʟʽ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʛʝʥʪʽʚ ʪʘ ʥʝʯʽʪʢʠʭ ʩʠʩʪʝʤ 

C. De Olveira 

ʪʘ ʽʥʰʽ [131] 

ɸʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʪʘ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʝ 

ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʝ ʤʘʻ ʚʘʞʣʠʚʝ ʟʥʘʯʝʥʥʷ ʜʣʷ 

ʧʦʜʦʣʘʥʥʷ ʢʨʠʟʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

H. Yan [132] 
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ɸʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ ʩʠʩʪʝʤʘ ʥʘʚʯʘʥʥʷ, ʷʢʘ  

ʚʠʢʦʨʠʩʪʦʚʫʻ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʪʦʯʢʠ ʷʢ ʟʥʘʥʥʷ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ 

ʪʘ ʚʠʢʦʥʫʻ ʘʥʘʣʽʟ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʪʦʯʦʢ ʫ ʩʝʨʝʜʦʚʠʱʽ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʻ ʚʽʟʫʘʣʽʟʘʮʽʶ, ʥʝʛʘʡʥʠʡ ʟʚʦʨʦʪʥʠʡ ʟʚ'ʷʟʦʢ, 

ʽʥʪʝʨʘʢʪʠʚʥʫ ʪʘ ʢʝʨʦʚʘʥʫ ʜʦʧʦʤʦʛʫ 

A. Rahman ʪʘ 

ʽʥʰʽ [133] 

ɯʥʪʝʨʘʢʪʠʚʥʽ, ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʽ ʪʘ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʢʦʨʠʩʪʫʚʘʯʘ 

ʧʽʜʭʦʜʠ, ʱʦ ʧʽʜʪʨʠʤʫʶʪʴ ʨʦʟʨʦʙʥʠʢʘ ʥʘ ʧʦʯʘʪʢʫ ʪʘ ʧʽʜ ʯʘʩ 

ʢʦʥʮʝʧʪʫʘʣʴʥʦʛʦ ʧʨʦʻʢʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

(ʢʦʥʮʝʧʪʫʘʣʴʥʝ ʧʨʦʻʢʪʫʚʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʻ 

ʩʢʣʘʜʥʠʤ ʟʘʚʜʘʥʥʷʤ ʜʣʷ ʧʨʦʛʨʘʤʥʠʭ ʽʥʞʝʥʝʨʽʚ) 

C. Simons ʪʘ 

ʽʥʰʽ [134] 

ɹʘʛʘʪʦʰʘʨʦʚʠʡ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʡ ʧʽʜʭʽʜ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʧʠʪʘʥʥʷ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʘʚʠʣ ʜʠʟʘʡʥʫ ʙʽʟʥʝʩ-ʜʦʜʘʪʢʽʚ ʧʨʦʪʷʛʦʤ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʉʪʨʫʢʪʫʨʘ ʧʨʦʛʨʘʤ, 

ʦʧʠʩʘʥʘ ʚ ʮʴʦʤʫ ʜʦʢʫʤʝʥʪʽ, ʦʭʦʧʣʶʻ ʪʘ ʨʦʟ'ʷʩʥʶʻ ʢʣʶʯʦʚʽ 

ʧʠʪʘʥʥʷ ʧʨʦʻʢʪʫʚʘʥʥʷ ʙʽʟʥʝʩ-ʜʦʜʘʪʢʽʚ ʰʣʷʭʦʤ ʨʦʟʛʦʨʪʘʥʥʷ 

ʘʩʧʝʢʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʠʭ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʛʝʥʪʽʚ, ʷʢʽ ʤʦʞʫʪʴ 

ʥʘʚʯʠʪʠʩʷ ʪʘ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʟʤʽʥ ʥʘʚʢʦʣʠʰʥʴʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʱʦʙ ʟʘʙʝʟʧʝʯʠʪʠ ʧʨʘʚʠʣʘ ʧʨʦʻʢʪʫʚʘʥʥʷ ʙʽʟʥʝʩ-ʜʦʜʘʪʢʽʚ 

ʧʨʦʪʷʛʦʤ ʫʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

F. Akkawi  ʪʘ 

ʽʥʰʽ [135] 

ʇʨʠʢʣʘʜʠ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʩʠʩʪʝʤ ʫ 

ʩʫʯʘʩʥʽʡ ʩʠʩʪʝʤʽ ʫʧʨʘʚʣʽʥʥʷ ʞʠʪʪʻʚʠʤ ʮʠʢʣʦʤ ʪʦʚʘʨʫ (PLM). 

ʉʫʯʘʩʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ PLM ʚʢʣʶʯʘʻ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ 

ʘʛʝʥʪʠ, ʷʢʽ ʘʚʪʦʤʘʪʠʟʫʶʪʴ ʨʦʟʨʦʙʢʫ ʧʨʦʜʫʢʪʫ. ɿʦʢʨʝʤʘ, ʘʚʪʦʨʠ 

ʧʨʦʧʦʥʫʶʪʴ ʥʦʚʠʡ ʧʽʜʭʽʜ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʦʥʪʦʣʦʛʽʾ, 

ʩʝʤʘʥʪʠʯʥʦʤʫ ʚʝʙʽ ʪʘ ʢʦʥʮʝʧʮʽʾ ʘʛʝʥʪʘ, ʜʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʨʦʟʨʦʙʢʠ ʥʦʚʦʛʦ ʧʨʦʜʫʢʪʫ 

ɺ. ʂʘʨʘʩʝʚ ʪʘ 

ʽʥʰʽ [136], A. 

Abadi ʪʘ ʽʥʰʽ. 

[137] 

ʆʩʥʦʚʘ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʘʛʝʥʪʽʚ ʧʨʦʪʷʛʦʤ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ. ʉʝʨʝʜ ʽʥʰʠʭ ʟʘʚʜʘʥʴ ʘʛʝʥʪʠ ʤʦʛʣʠ ʙ 

ʜʦʧʦʤʦʛʪʠ ʚ ʜʽʷʣʴʥʦʩʪʽ ʽʟ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʇɿ, ʫʧʨʘʚʣʽʥʥʷ 

ʧʨʦʻʢʪʘʤʠ ʪʘ ʪʝʭʥʽʯʥʦʛʦ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ 

T. Philip [138] 
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ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʦʮʽʥʶʚʘʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʷʢʦʩʪʽ ʫ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʇɿ ʩʣʽʜ ʟʨʦʙʠʪʠ ʩʝʤʘʥʪʠʯʥʠʡ ʘʥʘʣʽʟ ʩʧʝʮʠʬʽʢʘʮʽʾ ʥʘ 

ʧʨʝʜʤʝʪ ʧʦʰʫʢʫ ʥʘʷʚʥʠʭ ʘʪʨʠʙʫʪʽʚ ʪʘ/ʘʙʦ ʧʦʢʘʟʥʠʢʽʚ ʷʢʦʩʪʽ. ɯʩʥʫʻ ʯʠʤʘʣʦ ʨʽʟʥʠʭ 

ʤʝʪʦʜʽʚ ʩʝʤʘʥʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ ʇɿ [56, 69] ï ʪʘʙʣʠʮʷ 1.4. 

 

ʊʘʙʣʠʮʷ 1.4 

ɺʽʜʦʤʽ ʤʝʪʦʜʠ ʩʝʤʘʥʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʄʝʪʦʜ (ʧʽʜʭʽʜ) ʩʝʤʘʥʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʤʦʛ ʜʦ ʇɿ ɸʚʪʦʨ(ʠ) 

ʄʝʪʦʜ ʘʚʪʦʤʘʪʠʯʥʦʾ ʜʦʧʦʤʦʛʠ ʨʦʟʨʦʙʥʠʢʘʤ ʰʣʷʭʦʤ 

ʪʨʘʥʩʬʦʨʤʘʮʽʾ ʚʠʤʦʛ ʜʦ ʧʨʠʨʦʜʥʦʾ ʤʦʚʠ ʟʘ ʜʦʧʦʤʦʛʦʶ 

UML-ʜʽʘʛʨʘʤ ʜʽʷʣʴʥʦʩʪʽ ʪʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

S. Gulia ʪʘ ʽʥʰʽ [139] 

ʄʝʪʦʜ ʧʝʨʝʪʚʦʨʝʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʡ ʥʘʪʫʨʘʣʴʥʦʾ ʤʦʚʠ ʫ 

ʬʦʨʤʘʣʴʥʽ ʤʦʜʝʣʽ, ʧʨʠʜʘʪʥʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʽʜ ʯʘʩ 

ʨʦʟʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ 

M. Selway ʪʘ ʽʥʰʽ [140] 

ʄʝʪʦʜʦʣʦʛʽʷ, ʱʦ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʯʦʪʠʨʴʦʭ ʧʨʦʮʝʩʽʚ: 

ʘʥʘʣʽʟ ʚʠʤʦʛ, ʩʢʣʘʜʘʥʥʷ ʢʘʨʪʠ ʚʠʤʦʛ ʽʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʤʘʪʨʠʮʽ, ʜʦʜʘʚʘʥʥʷ ʚʠʤʦʛ ʜʦ ʰʘʙʣʦʥʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʪʘ 

ʧʝʨʝʚʽʨʢʘ ʩʪʦʨʦʥʥʽʭ ʨʦʟʨʦʙʥʠʢʽʚ 

S. W. Ali ʪʘ ʽʥʰʽ [141] 

ʄʝʭʘʥʽʟʤ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʽʜʦʙʨʘʞʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ 

ʚʠʤʦʛ ʫ ʬʦʨʤʘʣʴʥʠʭ ʧʦʜʘʥʥʷʭ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʧʦʟʥʘʯʝʥʥʷ ʩʝʤʘʥʪʠʯʥʦʾ ʨʦʣʽ 

T. Diamantopoulos ʪʘ 

ʽʥʰʽ [142] 

ʇʽʜʭʽʜ ʜʦ ʘʚʪʦʤʘʪʠʯʥʦʛʦ ʚʠʜʦʙʫʚʘʥʥʷ ʩʝʤʘʥʪʠʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʽʟ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʰʣʷʭʦʤ ʧʦʻʜʥʘʥʥʷ ʤʝʪʦʜʽʚ ʧʦʟʥʘʯʝʥʥʷ 

ʩʝʤʘʥʪʠʯʥʦʾ ʨʦʣʽ ʪʘ ʤʦʜʝʣʶʚʘʥʥʷ ʟʥʘʥʴ ʜʦʤʝʥʫ 

Y. Wang [143] 

ʊʝʭʥʦʣʦʛʽʷ, ʚʭʽʜʥʠʤʠ ʜʘʥʠʤʠ ʷʢʦʾ ʻ ʘʨʪʝʬʘʢʪʠ 

(ʚʠʤʦʛʠ) ʧʨʠʨʦʜʥʦʶ ʤʦʚʦʶ, ʽ ʷʢʘ ʘʚʪʦʤʘʪʠʯʥʦ ʚʠʷʚʣʷʻ 

ʚʽʜʧʦʚʽʜʥʽ ʨʝʯʝʥʥʷ ʙʝʟʧʝʢʠ ʚ ʘʨʪʝʬʘʢʪʘʭ ʪʘ ʢʣʘʩʠʬʽʢʫʻ 

ʾʭ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʮʽʣʝʡ ʙʝʟʧʝʢʠ 

M. Riaz ʪʘ ʽʥʰʽ [144] 



    48 

 

 

ʇʽʜʭʽʜ ʜʦ ʧʽʜʪʨʠʤʘʥʥʷ ʧʨʦʮʝʩʫ ʽʥʞʝʥʝʨʽʾ ʚʠʤʦʛ ʫ ʧʨʦʮʝʩʽ 

ʨʦʟʨʦʙʢʠ ʇɿ ʟʘ ʜʦʧʦʤʦʛʦʶ ʦʥʪʦʣʦʛʽʾ, ʷʢʘ ʨʦʟʨʦʙʣʝʥʘ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʝʪʦʜʦʣʦʛʽʾ Scrum 

M. Murtazina ʪʘ ʽʥʰʽ 

[145] 

ʄʝʪʦʜ ʥʘʣʘʰʪʫʚʘʥʥʷ ʪʘ ʩʪʚʦʨʝʥʥʷ ʢʦʤʙʽʥʦʚʘʥʦʛʦ 

ʘʥʘʣʽʟʘʪʦʨʘ ʜʣʷ ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ ʩʧʝʮʠʬʽʢʘʮʽʡ 

ʧʨʠʨʦʜʥʦ ʾ ʤʦʚʠ, ʱʦ ʧʦʻʜʥʫʻ ʧʝʨʝʚʘʛʠ ʬʦʨʤʘʣʴʥʠʭ 

ʘʥʘʣʽʟʘʪʦʨʽʚ, ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʙʨʦʙʢʠ 

ʦʧʠʩʽʚ, ʽʟ ʞʦʨʩʪʢʦ ʚʠʟʥʘʯʝʥʠʤ ʩʠʥʪʘʢʩʠʩʦʤ 

(ʥʘʧʨʠʢʣʘʜ, ʚʠʭʽʜʥʠʡ ʢʦʜ), ʪʘ ʘʥʘʣʽʪʠʢʽʚ, ʷʢʽ 

ʨʦʟʨʦʙʣʝʥ ̔ʜʣʷ ʨʦʙʦʪʠ ʟ ʧʨʠʨʦʜʥʠʤʠ ʤʦʚʘʤʠ, ʷʢʽ ʜʦʙʨʝ 

ʨʦʟʫʤʽʶʪʴ ʚʽʣʴʥʠʡ ʪʝʢʩʪ 

F. Iwama ʪʘ ʽʥʰʽ [146] 

ʄʝʪʦʜʦʣʦʛʽʷ ʪʘ ʽʥʩʪʨʫʤʝʥʪ QuARS Requirements 

Analysis Tool ʜʣʷ ʩʠʩʪʝʤʘʪʠʯʥʦʛʦ ʪʘ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ ʧʨʠʨʦʜʦʤʦʚʥʠʭ ʚʠʤʦʛ ʟ ʤʝʪʦʶ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʚʠʷʚʣʝʥʥʷ ʧʦʪʝʥʮʽʡʥʠʭ ʤʦʚʥʠʭ ʜʝʬʝʢʪʽʚ 

S. Gnesi ʪʘ ʽʥʰʽ [147] 

ʆʥʪʦʣʦʛʽʯʥʠʡ ʧʽʜʭʽʜ ʜʦ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʪʝʩʪʫʚʘʥʥʷ 

ʪʘ ʚʠʤʽʨʶʚʘʥʥʷ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, 

ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʚʠʷʚʣʝʥʥʷ 

ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʝʡ, ʥʘʩʣʽʜʢʽʚ ʪʘ ʥʝʜʦʣʽʢʽʚ ʚʠʤʦʛ ʜʦ ʇɿ 

K. Siegemund [148] 

ʇʨʦʪʦʪʠʧ ʩʝʤʘʥʪʠʯʥʦʾ ʩʠʩʪʝʤʠ, ʷʢʠʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʣʷ ʚʠʜʦʙʫʚʘʥʥʷ ʚʠʤʦʛ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʥʘʧʽʚʬʦʨʤʘʣʴʥʦʛʦ ʧʦʜʘʥʥʷ 

S. Farfeleder ʪʘ ʽʥʰʽ 

[149] 

ʇʽʜʭʽʜ, ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʟʘʛʘʣʴʥʽʡ ʤʦʜʝʣʽ ʚʠʤʦʛ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦ ʽʥʪʝʛʨʘʮʽʾ ʨʽʟʥʦʨʽʜʥʠʭ ʚʠʤʦʛ ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʦʥʪʦʣʦʛʽʡ 

A. Mustafa ʪʘ ʽʥʰʽ [150] 

ʄʦʜʝʣʴ ̔ʥʪʝʛʨʘʮʽʾ ʚʝʙ-ʨʝʩʫʨʩʽʚ ʧʝʨʝʜʙʘʯʘʻ 

ʜʝʢʦʤʧʦʟʠʮʽʶ ʧʨʦʮʝʩʫ ʥʘ ʽʥʪʝʛʨʘʮʽʶ ʽʥʬʦʨʤʘʮʽʾ, 

ʩʠʥʪʘʢʩʠʩ ʪʝʢʩʪʦʚʦʛʦ ʚʤʽʩʪʫ, ʩʝʤʘʥʪʠʢʫ ʪʘ ʩʪʨʫʢʪʫʨʫ 

ʜʣʷ ʨʽʟʥʦʨʽʜʥʠʭ ʚʝʙ-ʨʝʩʫʨʩʽʚ ʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤʘʭ 

J. Su ʪʘ ʽʥʰʽ [151] 
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ʇʨʦʚʝʜʝʥʠʡ ʘʥʘʣʽʟ ʦʥʪʦʣʦʛʽʯʥʠʭ ʤʦʜʝʣʝʡ, ʤʝʪʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ ʧʦʢʘʟʘʚ, ʱʦ ʚʦʥʠ ʥʝ 

ʨʦʟʚôʷʟʫʶʪʴ ʟʘʜʘʯʫ ʢʽʣʴʢʽʩʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʚʽʜʧʨʘʮʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ 

ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʩʧʝʮʠʬʽʢʘʮʽʡ  (ʟʦʢʨʝʤʘ, ʦʮʽʥʶʚʘʥʥʷ 

ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʇɿ). ʅʝʚʠʨʽʰʝʥʽʩʪʴ ʮʽʻʾ ʟʘʜʘʯʽ  

ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʽʚ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʦʮʽʥʶʚʘʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʷʭ ʚʠʤʦʛ ʜʦ ʇɿ. 

ɺʩʽ ʨʦʟʛʣʷʥʫʪʽ ʤʝʪʦʜʠ ʩʝʤʘʥʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʤʦʛ ʜʦ ʇɿ ʥʝ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʧʦʰʫʢʫ ʫ ʚʠʤʦʛʘʭ ʘʪʨʠʙʫʪʽʚ ʪʘ ʧʦʢʘʟʥʠʢʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʪʘ ʤʝʪʨʠʢ ʇɿ. 

ʅʝʚʠʨʽʰʝʥʽʩʪʴ ʮʽʻʾ ʟʘʜʘʯʽ  ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʫ ʜʽʷʣʴʥʦʩʪʽ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʜʣʷ ʩʝʤʘʥʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʠʨʦʜʦʤʦʚʥʠʭ ʚʠʤʦʛ ʜʦ ʇɿ. 

 

1.4. ɺʠʩʥʦʚʢʠ. ʇʦʩʪʘʥʦʚʢʘ ʟʘʜʘʯʽ 

 

ʇʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʧʦʢʘʟʘʣʦ, ʱʦ ʧʨʝʜʤʝʪʥʽ ʛʘʣʫʟʽ, ʜʣʷ ʷʢʠʭ 

ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʤʝʪʦʜʠ 

ʦʧʨʘʮʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʪʦʤʫ ʚʠʧʨʘʚʜʘʥʠʤ ʻ ʧʽʜʭʽʜ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʜʦʩʣʽʜʞʝʥʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʦʩʦʙʣʠʚʦʩʪʝʡ ʧʨʝʜʤʝʪʥʠʭ ʛʘʣʫʟʝʡ ʪʘ ʨʦʟʨʦʙʣʝʥʥʷ ʥʦʚʠʭ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʩʘʤʝ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʛʘʣʫʟʝʡ. ʆʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʫ 

ʥʘʧʨʷʤʢʫ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ  ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ 

ʥʘ ʩʴʦʛʦʜʥʽ ʧʦʪʨʝʙʫʻ ʛʘʣʫʟʴ ʽʥʞʝʥʝʨʽʾ ʇɿ 

ʇʨʦʚʝʜʝʥʝ ʜʦʩʣʽʜʞʝʥʥʷ ʚʧʣʠʚʫ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʥʘ 

ʫʩʧʽʰʥʽʩʪʴ ʇɿ ʧʦʢʘʟʘʣʦ, ʱʦ ʯʠʥʥʠʢʠ ʷʢʦʩʪʽ ʪʘ ʫʩʧʽʰʥʦʩʪʽ ʩʫʯʘʩʥʠʭ ʧʨʦʛʨʘʤʥʠʭ 

ʩʠʩʪʝʤ ʻ ʤʝʥʰ ʟʘʣʝʞʥʠʤʠ ʚʽʜ ʥʘʧʠʩʘʥʥʷ ʧʨʦʛʨʘʤʥʦʛʦ ʢʦʜʫ, ʘʣʝ ʩʫʪʪʻʚʦ ʟʘʣʝʞʘʪʴ 

ʚʽʜ ʬʦʨʤʫʚʘʥʥʷ ʚʠʤʦʛ. ʈʠʟʠʢʘʤʠ ʥʝʜʦʩʪʘʪʥʴʦ ʚʽʜʧʨʘʮʴʦʚʘʥʦʛʦ ʝʪʘʧʫ ʬʦʨʤʫʚʘʥʥʷ 

ʚʠʤʦʛ ʻ ʥʝʜʦʪʨʠʤʘʥʥʷ ʪʝʨʤʽʥʽʚ ʧʨʦʻʢʪʽʚ ʪʘ ʬʽʥʘʥʩʦʚʽ ʧʝʨʝʚʠʪʨʘʪʠ, ʱʦ ʤʦʞʫʪʴ 

ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʘʢʨʠʪʪʷ ʧʨʦʻʢʪʫ, ʘ ʪʦ ʡ ʨʦʟʧʘʜʫ ʩʦʬʪʚʝʨʥʦʾ ʢʦʤʧʘʥʽʾ ʚʥʘʩʣʽʜʦʢ ʾʾ 

ʬʽʥʘʥʩʦʚʦʾ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ.  
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ʗʢ ʜʦʚʝʜʝʥʦ ʚʠʱʝ, ʩʘʤʝ ʚ ʢʽʥʮʽ ʝʪʘʧʫ ʧʨʦʻʢʪʫʚʘʥʥʷ ʤʦʞʥʘ ʡ ʚʘʨʪʦ ʚʠʷʚʣʷʪʠ 

ʪʘ ʫʩʫʚʘʪʠ ʜʦ 55% ʚʩʽʭ ʧʦʤʠʣʦʢ ʤʘʡʙʫʪʥʴʦʛʦ ʇɿ. ɼʝʬʝʢʪʠ, ʚʥʝʩʝʥʽ ʥʘ ʝʪʘʧʘʭ 

ʬʦʨʤʫʚʘʥʥʷ ʚʠʤʦʛ ʽ ʧʨʦʻʢʪʫʚʘʥʥʷ, ʚʘʨʪʦ ʚʠʷʚʣʷʪʠ ʪʘ ʫʩʫʚʘʪʠ ʜʦ ʪʦʛʦ, ʷʢ ʚʦʥʠ 

ʧʦʯʥʫʪʴ ʚʧʣʠʚʘʪʠ ʥʘ ʨʝʟʫʣʴʪʘʪʠ ʙʽʣʴʰ ʧʽʟʥʽʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. ʗʢʽʩʪʴ ʪʘ 

ʫʩʧʽʰʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʻʢʪʫ ʩʫʪʪʻʚʦ ʟʘʣʝʞʘʪʴ ʚʽʜ ʩʧʝʮʠʬʽʢʘʮʽʾ 

ʚʠʤʦʛ ʜʦ ʇɿ.  

ʅʘ ʩʴʦʛʦʜʥʽ, ʢʣʶʯʦʚʠʤʠ ʻ 2 ʧʽʜʭʦʜʠ ʜʦ ʦʮʽʥʶʚʘʥʥʷ ʇɿ ï ʟʘ ʤʦʜʝʣʣʶ 

SQuaRE (ʩʪʘʥʜʘʨʪ ISO 25010:2011) ʪʘ ʥʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʫ.  

ʆʮʽʥʶʚʘʥʥʷ ʇɿ ʟʘ ʩʪʘʥʜʘʨʪʦʤ ISO 25010:2011 ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʘʢ: ʥʘ ʦʩʥʦʚʽ 

ʘʪʨʠʙʫʪʽʚ ʷʢʦʩʪʽ, ʟʘʟʥʘʯʝʥʠʭ ʫ ISO 25023:2016, ʦʮʽʥʶʶʪʴʩʷ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢʦʩʪʽ, ʷʢʽ, ʚ ʩʚʦʶ ʯʝʨʛʫ, ʥʘʜʘʶʪʴ ʢʦʤʧʣʝʢʩʥʫ ʦʮʽʥʢʫ ʷʢʦʩʪʽ ʇɿ.  

ʆʮʽʥʶʚʘʥʥʷ ʇɿ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʫ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʪʘʢ: ʥʘ ʦʩʥʦʚʽ ʧʦʢʘʟʥʠʢʽʚ ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʟʥʘʯʝʥʥʷ ʤʝʪʨʠʢ, ʷʢʽ, ʚ 

ʩʚʦʶ ʯʝʨʛʫ, ʥʘʜʘʶʪʴ ʢʦʤʧʣʝʢʩʥʫ ʦʮʽʥʢʫ ʷʢʦʩʪʽ ʪʘ ʩʢʣʘʜʥʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʻʢʪʫ 

ʽ ʧʨʦʛʥʦʟ ʷʢʦʩʪʽ ʪʘ ʩʢʣʘʜʥʦʩʪʽ ʤʘʡʙʫʪʥʴʦʛʦ ʇɿ.  

ɸʥʘʣʽʟ ʚʽʜʦʤʠʭ ʧʽʜʭʦʜʽʚ, ʤʝʪʦʜʽʚ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʽʥʩʪʨʫʤʝʥʪʽʚ 

ʜʣʷ ʘʥʘʣʽʟʫ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʦʮʽʥʢʠ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ 

ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʛʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ, 

ʧʦʢʘʟʘʚ, ʱʦ ʚʦʥʠ ʥʝ ʨʦʟʚôʷʟʫʶʪʴ ʧʨʦʙʣʝʤʫ ʦʮʽʥʶʚʘʥʥʷ ʨʘʥʥʽʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ ʇɿ. ʂʨʽʤ ʮʴʦʛʦ, ʚʩʽ ʚʦʥʠ ʥʘʣʝʞʘʪʴ ʜʦ ʨʽʟʥʠʭ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ ʽ ʥʝ 

ʽʥʪʝʛʨʫʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ, ʪʦʙʪʦ ʥʘʨʘʟʽ ʚʽʜʩʫʪʥʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʘʥʘʣʽʪʠʯʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʘʥʥʽʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ, ʱʦ ʻ 

ʦʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ʧʨʦʙʣʝʤ ʫ ʛʘʣʫʟʽ ʽʥʞʝʥʝʨʽʾ ʇɿ. 

ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʘʥʘʣʽʟʫ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʷʢʦʩʪʽ ʫ 

ʩʧʝʮʠʬʽʢʘʮʽʷʭ ʚʠʤʦʛ ʜʦ ʇɿ, ʘ ʪʘʢʦʞ ʚʽʜʩʫʪʥʽʩʪʴ ʤʦʜʝʣʝʡ, ʤʝʪʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ 

ʦʮʽʥʶʚʘʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʷʢʦʩʪʽ ʫ ʩʧʝʮʠʬʽʢʘʮʽʷʭ ʚʠʤʦʛ ʜʦ ʇɿ 

ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʰʣʷʭʦʤ ʦʮʽʥʶʚʘʥʥʷ 

ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. 
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ʇʦʪʨʝʙʘ ʫ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʪʘʢʦʞ ʚʽʜʩʫʪʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ ʩʪʚʦʨʶʶʪʴ ʘʢʪʫʘʣʴʥʫ 

ʥʘʫʢʦʚʦ-ʧʨʠʢʣʘʜʥʫ ʟʘʜʘʯʫ, ʦʜʥʠʤ ʽʟ ʰʣʷʭʽʚ ʨʦʟʚôʷʟʘʥʥʷ ʷʢʦʾ ʻ ʨʦʟʨʦʙʣʝʥʥʷ 

ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ.  

ʈʦʟʚô̫ ʟʘʥʥʷ ʦʢʨʝʩʣʝʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʠʢʣʘʜʥʦʾ ʟʘʜʘʯʽ ʧʦʪʨʝʙʫʻ ʢʦʤʧʣʝʢʩʥʠʭ 

ʜʦʩʣʽʜʞʝʥʴ ʟʘ ʥʘʩʪʫʧʥʠʤʠ ʥʘʧʨʷʤʢʘʤʠ: 

1) ʤʦʜʝʣʶʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʛʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ 

ʧʽʜʭʦʜʫ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʘʥʘʣʽʟʫ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ ʇɿ, ʘ ʪʘʢʦʞ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʩʧʝʮʪʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ ʇɿ; 

2) ʨʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʽʚ ʜʽʷʣʴʥʦʩʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʛʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ 

ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʩʝʤʘʥʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ (ʧʘʨʩʠʥʛʫ) 

ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʪʘʢʦʞ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ; 

3) ʧʨʦʻʢʪʫʚʘʥʥʷ ʪʘ ʨʝʘʣʽʟʘʮʽʷ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ; 

4) ʚʠʢʦʥʘʥʷ ʧʨʘʢʪʠʯʥʦʛʦ ʚʧʨʦʚʘʜʞʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʠ 

ʦʮʽʥʶʚʘʥʥʽ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ. 

ʄʝʪʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʦʮʽʥʶʚʘʥʥʷ 

ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʰʣʷʭʦʤ 

ʨʦʟʨʦʙʣʝʥʥʷ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʦʩʥʦʚʽ 

ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ. 

ʆʙôʻʢʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʧʨʦʮʝʩʠ ʦʮʽʥʶʚʘʥʥʷ ʧʦʘʯʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ.  

ʇʨʝʜʤʝʪ ʜʦʩʣʽʜʞʝʥʥʷ ï ʤʦʜʝʣʽ, ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʦʮʽʥʶʚʘʥʥʷ ʧʦʘʯʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ.  
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ʈʆɿɼɯʃ 2. 

ʄʆɼɽʃʖɺɸʅʅʗ ɼɯʗʃʔʅʆʉʊɯ ɯʅʊɽʃɽʂʊʋɸʃʔʅʀʍ ɸɻɽʅʊɯɺ ʅɸ ʆʉʅʆɺɯ 

ʆʅʊʆʃʆɻɯʏʅʆɻʆ ʇɯɼʍʆɼʋ 

2.1. ʄʦʜʝʣʽ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ 

 

ʅʘʡʙʽʣʴʰ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʶ ʤʦʜʝʣʣʶ ʜʣʷ ʦʮʽʥʢʠ ʷʢʦʩʪʽ ʇɿ ʻ ʤʦʜʝʣʴ ʷʢʦʩʪʽ 

ʟʽ ʩʪʘʥʜʘʨʪʫ ISO 25010 [98]. ʄʦʜʝʣʴ ISO 25010 ʧʨʦʧʦʥʫʻ ʦʮʽʥʠʪʠ ʷʢʽʩʪʴ ʇɿ ʷʢ 

ʬʫʥʢʮʽʶ ʚʽʜ ʚʦʩʴʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʢʦʞʥʘ ʟ ʷʢʠʭ ʻ ʬʫʥʢʮʽʻʶ ʜʝʢʽʣʴʢʦʭ 

ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʚʩʴʦʛʦ 31 ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢʘ), ʘʣʝ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʚ ʩʚʦʶ 

ʯʝʨʛʫ, ʻ ʬʫʥʢʮʽʷʤʠ ʚʽʜ ʜʝʢʽʣʴʢʦʭ ʘʪʨʠʙʫʪʽʚ.  ɸʥʘʣʽʟ ʩʪʘʥʜʘʨʪʫ ISO 25023 [102] ʜʘʚ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ ʟʘʣʝʞʥʽʩʪʴ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʷʢʦʩʪʽ ʚʽʜ 203 ʘʪʨʠʙʫʪʽʚ, ʚ 

ʪʦʤʫ ʯʠʩʣʽ 138 ʨʽʟʥʠʭ ʘʪʨʠʙʫʪʽʚ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʩʪʘʥʜʘʨʪʫ ISO 25010:2011, ʪʘʢʽ ʥʝʬʫʥʢʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʇɿ, ʷʢ ʬʫʥʢʮʽʡʥʘ ʧʨʠʜʘʪʥʽʩʪʴ (sF ), ʝʬʝʢʪʠʚʥʽʩʪʴ (eP ), ʟʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ      

( bU ), ʥʘʜʽʡʥʽʩʪʴ (bR ), ʩʫʤʽʩʥʽʩʪʴ (bC ), ʟʘʭʠʱʝʥʽʩʪʴ (crS ), ʩʫʧʨʦʚʦʜʞʫʚʘʥʽʩʪʴ          

( bM ), ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʥʦʩʫ (bP ) ʻ ʬʫʥʢʮʽʷʤʠ ʚʽʜ ʜʝʢʽʣʴʢʦʭ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ, 

ʪʦʜʽ ʧʨʝʜʩʪʘʚʠʠʤʦ ʢʦʞʥʫ ʟ ʚʠʱʝʚʢʘʟʘʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʷʢ ʬʫʥʢʮʽʶ ʚʽʜ 

ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ [1]: 

                                      )F,F,F(fF ApprCorComs 1= ,                                   (2.1) 

ʜʝ ComF  ï ʬʫʥʢʮʽʡʥʘ ʧʦʚʥʦʪʘ, CorF  ï ʬʫʥʢʮʽʡʥʘ ʢʦʨʝʢʪʥʽʩʪʴ, ApprF  ï ʬʫʥʢʮʽʡʥʘ 

ʜʦʮʽʣʴʥʽʩʪʴ; 

                                              )C,R,T(fP cube 2= ,                                           (2.2) 

ʜʝ bT  ï ʧʦʚʝʜʽʥʢʘ ʫ ʯʘʩʽ, uR  ï ʧʦʚʝʜʽʥʢʘ ʨʝʩʫʨʩʽʚ, cC  ï ʻʤʥʽʩʪʴ (ʤʽʩʪʢʽʩʪʴ); 

                                  )A,U,U,O,L,A(fU biaepbbrb 3= ,                                 (2.3) 
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ʜʝ rA  ï ʨʦʟʧʽʟʥʘʚʘʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ, bL  ï ʤʦʞʣʠʚʽʩʪʴ ʚʠʚʯʝʥʥʷ, bO  ï ʢʝʨʦʚʘʥʽʩʪʴ, 

epU  ï ʟʘʭʠʩʪ ʚʽʜ ʧʦʤʠʣʦʢ ʢʦʨʠʩʪʫʚʘʯʘ, iaU  ï ʝʩʪʝʪʠʯʥʽʩʪʴ ʽʥʪʝʨʬʝʡʩʫ 

ʢʦʨʠʩʪʫʚʘʯʘ, bA  ï ʜʦʩʪʫʧʥʽʩʪʴ; 

                                                )R,F,A,M(fR cvtvbatb 4= ,                                       (2.4) 

ʜʝ atM  ï ʟʨʽʣʽʩʪʴ, vbA  ï ʥʘʷʚʥʽʩʪʴ (ʜʦʩʪʫʧʥʽʩʪʴ), tF  ï ʚʽʜʤʦʚʦʩʪʽʡʢʽʩʪʴ, cvR  ï 

ʚʽʜʥʦʚʣʶʚʘʥʽʩʪʴ; 

                                                         )I,C(fC beb 5= ,                                                (2.5) 

ʜʝ eC  ï ʩʧʽʚʽʩʥʫʚʘʥʥʷ, bI  ï ʚʟʘʻʤʦʜʽʷ; 

                                              )A,A,N,I,C(fS uthcbrntonfcr 6= ,                                (2.6) 

ʜʝ onfC  ï ʢʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ, ntI  ï ʮʽʣʽʩʥʽʩʪʴ, rN ï ʥʝʚʽʜʭʠʣʶʚʘʥʽʩʪʴ, cbA ï 

ʧʽʜʟʚʽʪʥʽʩʪʴ, uthA  ï ʽʜʝʥʪʠʯʥʽʩʪʴ; 

                                             )T,M,A,R,M(fM sbdfbnbubodb 7= ,                              (2.7) 

ʜʝ odM  ï ʤʦʜʫʣʴʥʽʩʪʴ, ubR  ï ʧʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ, nbA  ï ʘʥʘʣʽʟʦʚʘʥʽʩʪʴ, dfbM  

ï ʤʦʜʠʬʽʢʦʚʘʥʽʩʪʴ, sbT  ï ʪʝʩʪʦʚʘʥʽʩʪʴ; 

                                                )R,I,A(fP pbnbdbb 8= ,                                               (2.8) 

ʜʝ dbA  ï ʘʜʘʧʪʦʚʘʥʽʩʪʴ, nbI  ï ʤʦʞʣʠʚʽʩʪʴ ʽʥʩʪʘʣʷʮʽʾ, pbR  ï ʤʦʞʣʠʚʽʩʪʴ ʟʘʤʽʥʠ. 

ʊʦʜʽ ʤʥʦʞʠʥʠ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʇɿ ʤʘʶʪʴ 

ʚʠʛʣʷʜ:  

}F,F,F{A ApprCorCom=  ï ʤʥʦʞʠʥʘ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʫʥʢʮʽʡʥʦʾ 

ʧʨʠʜʘʪʥʦʩʪʽ;  

}C,R,T{B cub=  ï ʤʥʦʞʠʥʘ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʝʬʝʢʪʠʚʥʦʩʪʽ;  

}A,U,U,O,L,A{C biaepbbr=  ï ʤʥʦʞʠʥʘ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʨʫʯʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ,  

}R,F,A,M{D cvtvbat=  ï ʤʥʦʞʠʥʘ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʜʽʡʥʦʩʪʽ;  
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}I,C{E be=  ï ʤʥʦʞʠʥʘ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʫʤʽʩʥʦʩʪʽ;  

}A,A,N,I,C{F uthcbrntonf= ï ʤʥʦʞʠʥʘ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘʭʠʱʝʥʦʩʪʽ;  

}T,M,A,R,M{G sbdfbnbubod=  ï ʤʥʦʞʠʥʘ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʫʧʨʦʚʦʜʞʫʚʘʥʦʩʪʽ;  

}R,I,A{H pbnbdb=  ï ʤʥʦʞʠʥʘ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʞʣʠʚʦʩʪʽ ʧʝʨʝʥʦʩʫ. 

ɺʦʜʥʦʯʘʩ, ʢʦʞʥʘ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʇɿ ʻ 

ʬʫʥʢʮʽʻʶ ʧʝʚʥʠʭ ʘʪʨʠʙʫʪʽʚ, ʦʧʠʩʘʥʠʭ ʫ ʩʪʘʥʜʘʨʪʽ ISO 25023:2016. ɿʘʣʝʞʥʦʩʪʽ 

ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʽʜ ʘʪʨʠʙʫʪʽʚ ʧʨʝʜʩʪʘʚʠʤʦ ʚ 

ʥʘʩʪʫʧʥʦʤʫ ʚʠʛʣʷʜʽ: 

                                               )F,F,F,N(F icaqicnofCom 1j= ,                                    (2.9) 

ʜʝ ofN  ï ʢʽʣʴʢʽʩʪʴ ʬʫʥʢʮʽʡ, icnF  ï ʧʦʚʥʦʪʘ ʬʫʥʢʮʽʡʥʦʾ ʨʝʘʣʽʟʘʮʽʾ, aqF  ï 

ʬʫʥʢʮʽʡʥʘ ʘʜʝʢʚʘʪʥʽʩʪʴ, icF  ï ʧʦʢʨʠʪʪʷ ʬʫʥʢʮʽʡʥʦʾ ʨʝʘʣʽʟʘʮʽʾ; 

                                              )P,C,N,N,O(F cadiictCor 2j= ,                                 (2.10) 

ʜʝ tO  ï ʯʘʩ ʨʦʙʦʪʠ, icN  ï ʢʽʣʴʢʽʩʪʴ ʥʝʪʦʯʥʠʭ ʦʙʯʠʩʣʝʥʴ, ʟ ʷʢʠʤʠ ʩʪʠʢʘʶʪʴʩʷ 

ʢʦʨʠʩʪʫʚʘʯʽ, diN  ï ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʜʘʥʠʭ, aC  ï ʦʙʯʠʩʣʶʚʘʣʴʥʘ ʪʦʯʥʽʩʪʴ, cP  ï 

ʪʦʯʥʽʩʪʴ (ʚʽʜʧʦʚʽʜʥʽʩʪʴ); 

                                             )P,F,F,F,N,O(F cicaqicnoftAppr 3j= ;                       (2.11) 

                                           )M,T,T,N,R,N,O(T athrsktntoetmottb 4j= ,                  (2.12) 

ʜʝ motN  ï ʢʽʣʴʢʽʩʪʴ ʟʘʜʘʯ, tR  ï ʯʘʩ ʨʝʘʢʮʽʾ, oeN  ï ʢʽʣʴʢʽʩʪʴ ʦʮʽʥʦʢ, ntT  ï ʯʘʩ 

ʦʙʨʦʙʢʠ, sktT  ï ʯʘʩ ʟʘʜʘʯʽ, athrM  ï ʩʝʨʝʜʥʻ ʟʥʘʯʝʥʥʷ ʧʨʦʧʫʩʢʥʦʾ ʟʜʘʪʥʦʩʪʽ; 
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M,M,M,I,N,I,T

,N,N,U,N,N,N,O
R 5 ,               (2.13) 

ʜʝ lNof  ï ʢʽʣʴʢʽʩʪʴ ʚʽʜʤʦʚ, ioreN  ï ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ ʚʚʝʜʝʥʥʷ-ʚʠʚʝʜʝʥʥʷ, wtU  ï 

ʯʘʩ ʦʯʽʢʫʚʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ ʧʽʜ ʯʘʩ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʠʩʪʨʦʶ ʚʚʝʜʝʥʥʷ-ʚʠʚʝʜʝʥʥʷ, 

mreN  ï ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ ʧʘʤôʷʪʽ, treN  ï ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ccT  ï 
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ʧʦʪʫʞʥʽʩʪʴ (ʻʤʥʽʩʪʴ) ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, ouI  ï ʢʽʣʴʢʽʩʪʴ ʙʫʬʝʨʽʚ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ 

ʚʚʝʜʝʥʥʷ-ʚʠʚʝʜʝʥʥʷ, olcdN  ï ʙʝʟʧʦʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʨʷʜʢʽʚ ʢʦʜʫ, ollI  ï ʣʽʤʽʪ 

ʟʘʚʘʥʪʘʞʝʥʥʷ ʧʨʠʩʪʨʦʾʚ ʚʚʝʜʝʥʥʷ-ʚʠʚʝʜʝʥʥʷ, muM  ï ʤʘʢʩʠʤʫʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ 

ʧʘʤôʷʪʽ,  tuM  ï ʤʘʢʩʠʤʫʤ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ ʧʝʨʝʜʘʯʽ ʜʘʥʠʭ, oteM  ï ʩʝʨʝʜʥʷ ʧʦʷʚʘ 

ʧʦʤʠʣʢʠ ʧʝʨʝʜʘʯʽ; 

                                            )S,M,C,N,N(C dbathrbwcudic 6j= ,                            (2.14) 

ʜʝ cuN  ï ʢʽʣʴʢʽʩʪʴ ʦʜʥʦʯʘʩʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ, bwC  ï ʰʠʨʠʥʘ ʩʤʫʛʠ ʢʦʤʫʥʽʢʘʮʽʾ, 

dbS  ï ʨʦʟʤʽʨ ʙʘʟʠ ʜʘʥʠʭ; 

                                          )U,F,C,N,N,N(A aiouandiodiottofr 7j= ,                      (2.15) 

ʜʝ ottN  ï ʢʽʣʴʢʽʩʪʴ ʧʦʩʽʙʥʠʢʽʚ, iodiN  ï ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʜʘʥʠʭ ʚʚʝʜʝʥʥʷ-

ʚʠʚʝʜʝʥʥʷ, ndC  ï ʧʦʚʥʦʪʘ ʦʧʠʩʽʚ, uaF  ï ʟʨʦʟʫʤʽʣʽʩʪʴ ʬʫʥʢʮʽʦʥʘʣʫ, aioU  ï 

ʟʨʦʟʫʤʽʣʽʩʪʴ ʚʭʦʜʽʚ ʪʘ ʚʠʭʦʜʽʚ; 

                                     )C,H,E,H,N,E,O,N(L udhaaudhsfqmotfltofb 8j= ,           (2.16) 

ʜʝ flE  ï ʧʨʦʩʪʦʪʘ ʚʠʚʯʝʥʥʷ ʬʫʥʢʮʽʦʥʘʣʫ, fqH  ï ʯʘʩʪʦʪʘ ʟʚʝʨʪʘʥʴ ʜʦ ʜʦʚʽʜʢʠ, 

udhsE  ï ʝʬʝʢʪʠʚʥʽʩʪʴ ʜʦʢʫʤʝʥʪʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʩʠʩʪʝʤʠ ʜʦʧʦʤʦʛʠ, aaH  ï 

ʜʦʩʪʫʧʥʽʩʪʴ ʜʦʚʽʜʢʠ, udhfC  ï ʧʦʚʥʦʪʘ ʜʦʢʫʤʝʥʪʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʜʦʚʽʜʢʦʚʦʛʦ 

ʬʦʥʜʫ; 
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O 9 ,                     (2.17) 

ʜʝ crE  ï ʯʘʩʪʦʪʘ ʢʦʨʝʢʮʽʾ ʧʦʤʠʣʦʢ, sfN  ï ʢʽʣʴʢʽʩʪʴ ʝʢʨʘʥʽʚ ʘʙʦ ʬʦʨʤ, uecN  ï 

ʢʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ ʘʙʦ ʟʤʽʥ ʢʦʨʠʩʪʫʚʘʯʘ, acN  ï ʢʽʣʴʢʽʩʪʴ ʩʧʨʦʙ ʥʘʣʘʰʪʫʚʘʥʥʷ, 

opN  ï ʢʽʣʴʢʽʩʪʴ ʦʧʝʨʘʮʽʡ, iwccdN  ï ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ, ʷʢʽ ʤʦʞʥʘ ʧʝʨʝʚʽʨʠʪʠ ʥʘ 

ʥʘʷʚʥʽʩʪʴ ʜʽʡʩʥʠʭ ʜʘʥʠʭ, miN  ï ʢʽʣʴʢʽʩʪʴ ʚʠʢʦʥʘʥʠʭ ʧʦʚʽʜʦʤʣʝʥʴ, ieN  ï ʢʽʣʴʢʽʩʪʴ 

ʝʣʝʤʝʥʪʽʚ ʽʥʪʝʨʬʝʡʩʫ, haP  ï ʬʽʟʠʯʥʘ ʜʦʩʪʫʧʥʽʩʪʴ, eumN  ï ʢʽʣʴʢʽʩʪʴ ʣʝʛʢʦ 

ʟʨʦʟʫʤʽʣʠʭ ʧʦʚʽʜʦʤʣʝʥʴ; 
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ʜʝ ursN  ï ʢʽʣʴʢʽʩʪʴ ʥʝʚʜʘʣʦ ʚʽʜʥʦʚʣʝʥʠʭ ʩʠʪʫʘʮʽʡ, ptdoO  ï ʯʘʩ ʨʦʙʦʪʠ ʧʽʜ ʯʘʩ 

ʩʧʦʩʪʝʨʝʞʝʥʴ, ouheoN  ï ʢʽʣʴʢʽʩʪʴ ʚʠʧʘʜʢʽʚ ʦʧʝʨʘʮʽʡʥʠʭ ʧʦʤʠʣʦʢ ʢʦʨʠʩʪʫʚʘʯʘ, 

iewuscN  ï ʢʽʣʴʢʽʩʪʴ ʚʭʽʜʥʠʭ ʧʦʤʠʣʦʢ, ʷʢʽ ʢʦʨʠʩʪʫʚʘʯ ʫʩʧʽʰʥʦ ʚʠʧʨʘʚʣʷʻ, acieN  ï 

ʢʽʣʴʢʽʩʪʴ ʩʧʨʦʙ ʢʦʨʠʛʫʚʘʥʥʷ ʚʭʽʜʥʠʭ ʧʦʤʠʣʦʢ, ecwuscN  ï ʢʣʴʢʽʩʪʴ ʧʦʤʠʣʢʦʚʠʭ 

ʫʤʦʚ, ʷʢʽ ʢʦʨʠʩʪʫʚʘʯ ʫʩʧʽʰʥʦ ʚʠʧʨʘʚʣʷʻ, nectT  ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʚʽʨʝʥʠʭ 

ʧʦʤʠʣʢʦʚʠʭ ʫʤʦʚ, fiuetN  ï ʢʽʣʴʢʩʪʴ ʬʫʥʢʮʽʡ, ʚʠʢʦʥʘʥʠʭ ʟ ʪʦʣʝʨʘʥʪʥʽʩʪʶ ʜʦ 

ʧʦʤʠʣʢʠ ʢʦʨʠʩʪʫʚʘʯʘ, nfrtcT  ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʬʫʥʢʮʽʡ, ʱʦ ʚʠʤʘʛʘʶʪʴ 

ʤʦʞʣʠʚʦʩʪʽ ʪʦʣʝʨʘʥʪʥʦʩʪʽ, niopT  ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʥʝʢʦʨʝʢʪʥʠʭ ʰʘʙʣʦʥʽʚ 

ʦʧʝʨʘʮʽʡ; 

                                        )D,D,D,D,N,N(U rwmueaisuipuigeieia 11j= ,                   (2.19) 

ʜʝ igeN  ï ʢʽʣʴʢʽʩʪʴ ʛʨʘʬʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽʥʪʝʨʬʝʡʩʫ, ipuD  ï ʩʪʫʧʽʥʴ ʟʙʽʣʴʰʝʥʥʷ 

ʟʘʜʦʚʦʣʝʥʥʷ ʢʦʨʠʩʪʫʚʘʯʘ, isuD  ï ʩʪʫʧʽʥʴ ʟʙʽʣʴʰʝʥʥʷ ʟʘʜʦʚʦʣʝʥʦʩʪʽ ʧʦʪʨʝʙ 

ʢʦʨʠʩʪʫʚʘʯʘ, eaD  ï ʩʪʫʧʽʥʴ ʝʨʛʦʥʦʤʽʯʥʦʾ ʧʨʠʚʘʙʣʠʚʦʩʪʽ, rwmuD  ï ʩʪʫʧʽʥʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʘʬʦʨ ʨʝʘʣʴʥʦʛʦ ʩʚʽʪʫ; 

                                )P,S,F,E,E(A psausdfrusdwusdwscbuusdb 12j= ,                       (2.20) 

ʜʝ wscbuusdE  ï ʦʙʩʷʛ, ʜʦ ʷʢʦʛʦ ʧʨʦʛʨʘʤʥʠʤ ʟʘʙʝʟʧʝʯʝʥʥʷʤ ʤʦʞʫʪʴ ʢʦʨʠʩʪʫʚʘʪʠʩʴ 

ʢʦʨʠʩʪʫʚʘʯʽ ʟ ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ, wusdE  ï ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʟ ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ, frusdF  ï ʩʚʦʙʦʜʘ ʚʽʜ ʨʠʟʠʢʫ ʜʣʷ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʽʟ ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ, usdS  ï ʟʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʟ ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ, psaP  ï ʥʘʷʚʥʽʩʪʴ ʚʣʘʩʪʠʚʦʩʪʝʡ, ʷʢʽ 

ʧʽʜʪʨʠʤʫʶʪʴ ʜʦʩʪʫʧʥʽʩʪʴ; 
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ʜʝ oftN  ï ʢʽʣʴʢʽʩʪʴ ʟʙʦʾʚ, sP  ï ʨʦʟʤʽʨ ʧʨʦʜʫʢʪʫ, tcN  ï ʢʽʣʴʢʽʩʪʴ ʪʝʩʪʦʚʠʭ ʚʠʧʘʜʢʽʚ, 

rfN  ï ʢʽʣʴʢʽʩʪʴ ʬʽʢʩʦʚʘʥʠʭ ʚʽʜʤʦʚ, cfN  ï ʢʽʣʴʢʽʩʪʴ ʫʩʫʥʫʪʠʭ (ʚʠʧʨʘʚʣʝʥʠʭ) ʟʙʦʾʚ, 

datcF  ï ʱʽʣʴʥʽʩʪʴ ʚʽʜʤʦʚ ʚʽʜʥʦʩʥʦ ʜʦ ʪʝʩʪʦʚʠʭ ʚʠʧʘʜʢʽʚ,  rnF  ï ʨʦʟʜʽʣʴʥʘ ʟʜʘʪʥʽʩʪʴ 

ʚʽʜʤʦʚ, rlF  ï ʫʩʫʥʝʥʥʷ ʟʙʦʾʚ, tbfM  ï ʩʝʨʝʜʥʽʡ ʯʘʩ ʤʽʞ ʚʽʜʤʦʚʘʤʠ, myT  ï 

ʚʠʧʨʦʙʫʚʘʣʴʥʠʡ ʪʝʨʤʽʥ, lfdE  ï ʦʨʽʻʥʪʦʚʥʘ ʱʽʣʴʥʽʩʪʴ ʧʨʠʭʦʚʘʥʠʭ ʟʙʦʾʚ, dyF  ï 

ʱʽʣʴʥʽʩʪʴ ʟʙʦʾʚ; 

                                            )T,N,T,O(A dtobtdwsistvb 14j= ,                                    (2.22) 

ʜʝ tdwsisT  ï ʟʘʛʘʣʴʥʠʡ ʯʘʩ, ʧʨʦʪʷʛʦʤ ʷʢʦʛʦ ʧʨʦʛʨʘʤʘ ʧʝʨʝʙʫʚʘʻ ʫ ʩʪʘʥʽ ʟʨʦʩʪʘʥʥʷ, 

obN  ï ʢʽʣʴʢʽʩʪʴ ʩʧʦʩʪʝʨʝʞʫʚʘʥʠʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ, dtT  ï ʟʘʛʘʣʴʥʘ ʪʨʠʚʘʣʽʩʪʴ 

ʧʨʦʩʪʦʾʚ; 

                                             )N,N,N,N,N(F ioofbdtcoflt 15j= ,                             (2.23) 

ʜʝ bdN  ï ʢʽʣʴʢʽʩʪʴ ʥʝʩʧʨʘʚʥʦʩʪʝʡ, ioN  ï ʢʽʣʴʢʽʩʪʴ ʥʝʜʦʟʚʦʣʝʥʠʭ ʦʧʝʨʘʮʽʡ; 

                                    )R,N,N,D,T,N,O(R ayrnrsttrbdtcv 16j= ,                           (2.24) 

ʜʝ trT  ï ʯʘʩ ʨʝʤʦʥʪʫ, tD  ï ʪʨʠʚʘʣʽʩʪʴ ʧʨʦʩʪʦʶ, rsN  ï ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʟʘʧʫʩʢʽʚ, rnN  

ï ʢʽʣʴʢʽʩʪʴ ʚʽʜʥʦʚʣʝʥʴ, ayR  ï ʚʽʜʥʦʚʣʶʚʘʥʽʩʪʴ (ʤʦʞʣʠʚʽʩʪʴ ʧʝʨʝʟʘʧʫʩʢʫ); 

                                               )N,N,N,O(C diofoflte 17j= ;                                    (2.25) 

                                           )D,N,N,N,O(I eayipdfbedfrttb 18j= ,                             (2.26) 

ʜʝ dfrtN  ï ʢʽʣʴʢʽʩʪʴ ʬʦʨʤʘʪʽʚ ʜʘʥʠʭ, ʧʦʚôʷʟʘʥʠʭ ʽʥʩʪʨʫʤʝʥʪʦʤ, dfbeN  ï ʢʽʣʴʢʽʩʪʴ 

ʬʦʨʤʘʪʽʚ ʜʘʥʠʭ ʜʣʷ ʦʙʤʽʥʫ, ipN  ï ʢʽʣʴʢʽʩʪʴ ʧʨʦʪʦʢʦʣʽʚ ʽʥʪʝʨʬʝʡʩʫ, eayD  ï 

ʦʙʤʽʥʥʽʩʪʴ ʜʘʥʠʭ; 

            )N,N,A,N,N,N,N,N,N,O(C dibreddicedcacratdiidctciotonf 19j= ,             (2.27) 

ʜʝ idcN  ï ʢʽʣʴʢʽʩʪʴ ʚʠʧʘʜʢʽʚ ʧʦʰʢʦʜʞʝʥʥʷ ʜʘʥʠʭ, atN  ï ʢʽʣʴʢʽʩʪʴ ʪʠʧʽʚ ʜʦʩʪʫʧʫ, crN  

ï ʢʽʣʴʢʽʩʪʴ ʢʦʥʪʨʦʣʴʦʚʘʥʠʭ ʚʠʤʦʛ, caA  ï ʢʝʨʦʚʘʥʽʩʪʴ ʜʦʩʪʫʧʫ, dicedN  ï ʢʽʣʴʢʽʩʪʴ 
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ʝʣʝʤʝʥʪʽʚ ʜʘʥʠʭ, ʷʢʽ ʧʨʘʚʠʣʴʥʦ ʟʘʰʠʬʨʦʚʘʥʽ ʪʘ ʨʦʟʰʠʬʨʦʚʘʥʽ, dibredN  ï ʢʽʣʴʢʽʩʪʴ 

ʝʣʝʤʝʥʪʽʚ ʜʘʥʠʭ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʰʠʬʨʫʚʘʥʥʷ ʪʘ ʨʦʟʰʠʬʨʫʚʘʥʥʷ; 

                                      )A,N,N,N,N,N,N,O(I cacratdiidctciotnt 20j= ;               (2.28) 

                                                    )N,N(N ernrpepudsr 21j= ,                                    (2.29) 

ʜʝ epudsN  ï ʢʽʣʴʢʽʩʪʴ ʧʦʜʽʡ, ʦʙʨʦʙʣʝʥʠʭ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʦʛʦ ʧʽʜʧʠʩʫ, ernrpN  

ï ʢʽʣʴʢʽʩʪʴ ʧʦʜʽʡ, ʱʦ ʚʠʤʘʛʘʶʪʴ ʚʣʘʩʪʠʚʦʩʪʽ ʥʝʚʽʜʭʠʣʝʥʥʷ (ʥʝʧʨʠʧʠʥʝʥʥʷ); 

                                                     )N,N(A aaoasdrslcb 22j= ,                                   (2.30) 

ʜʝ asdrslN  ï ʢʽʣʴʢʽʩʪʴ ʜʦʩʪʫʧʽʚ ʜʦ ʩʠʩʪʝʤʠ ʪʘ ʜʘʥʠʭ, ʟʘʧʠʩʘʥʠʭ ʫ ʩʠʩʪʝʤʥʠʡ 

ʞʫʨʥʘʣ, aaoN  ï ʢʽʣʴʢʽʩʪʴ ʜʽʡʩʥʦ ʥʘʙʫʪʠʭ ʜʦʩʪʫʧʽʚ; 

                                                        )N(A pamuth 23j= ,                                           (2.31) 

ʜʝ pamN  ï ʢʽʣʴʢʽʩʪʴ ʥʘʜʘʥʠʭ ʤʝʪʦʜʽʚ ʧʝʨʝʚʽʨʢʠ ʘʚʪʝʥʪʠʯʥʦʩʪʽ; 

                                            )N,N,N,N,N,N,O(M mofvmmrfofltod 24j= ,            (2.32) 

ʜʝ mmN  ï ʢʽʣʴʢʽʩʪʴ ʚʥʝʩʝʥʠʭ ʟʤʽʥ, vN  ï ʢʽʣʴʢʽʩʪʴ ʟʤʽʥʥʠʭ, mN  ï ʢʽʣʴʢʽʩʪʴ 

ʤʦʜʫʣʽʚ; 

                                                )C,T,A,V,N,F(R raayayrnfcycyub 25j= ,                   (2.33) 

ʜʝ cyF  ï ʬʫʥʢʮʽʡʥʘ ʩʧʽʣʴʥʽʩʪʴ, fcyN  ï ʥʝʬʫʥʢʮʽʡʥʘ ʩʧʽʣʴʥʽʩʪʴ, rnV  ï ʤʽʮʽʥʽʩʪʴ 

ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ, ayA  ï ʟʘʩʪʦʩʦʚʥʽʩʪʴ, ayT  ï ʧʨʠʩʪʦʩʦʚʘʥʽʩʪʴ, raC  ï ʟʘʤʽʥʘ 

ʢʦʤʧʦʥʝʥʪʽʚ; 

                                        )A,N,N,E,N,N(A tcdfrirblrtdioflnb 26j= ,                       (2.34) 

ʜʝ rtE  ï ʯʘʩ ʧʦʤʠʣʢʠ, irblN  ï ʢʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʟʘʧʠʩʫ ʚ 

ʞʫʨʥʘʣʽ, dfrN  ï ʢʽʣʴʢʽʩʪʴ ʥʝʦʙʭʽʜʥʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʬʫʥʢʮʽʡ, tcA  ï ʤʦʞʣʠʚʽʩʪʴ 

ʘʫʜʠʪʫ ʩʣʽʜʫ; 

                    )N,N,C,N,E,N,N,O(M tspamtcpbmccaofrtrfrvtdfb 27j= ,                  (2.35) 
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ʜʝ rvN  ï ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʛʣʷʥʫʪʠʭ ʚʝʨʩʽʡ, ccaC  ï ʤʦʞʣʠʚʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ ʟʤʽʥʘʤʠ, 

tcpbmN  ï rʽʣʴʢʽʩʪʴ ʧʨʦʙʣʝʤ ʧʨʦʪʷʛʦʤ ʧʝʚʥʦʛʦ ʧʝʨʽʦʜʫ ʜʦ ʤʦʜʠʬʽʢʘʮʽʾ, tspamN  ï 

rʽʣʴʢʽʩʪʴ ʧʨʦʙʣʝʤ ʟʘ ʪʦʡ ʞʝ ʧʝʨʽʦʜ ʧʽʩʣʷ ʤʦʜʠʬʽʢʘʮʽʾ; 

                               )N,N,N,N,N,O(T cptdosbtfrrftctsb 28j= ,                                (2.36) 

ʜʝ btfrN  ï ʢʽʣʴʢʽʩʪʴ ʥʝʦʙʭʽʜʥʠʭ ʚʙʫʜʦʚʘʥʠʭ ʪʝʩʪʦʚʠʭ ʬʫʥʢʮʽʡ, tdosN  ï ʢʽʣʴʢʽʩʪʴ 

ʪʝʩʪʦʚʠʭ ʟʘʣʝʞʥʦʩʪʝʡ ʥʘ ʽʥʰʠʭ ʩʠʩʪʝʤʘʭ, cpN  ï ʢʽʣʴʢʽʩʪʴ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ; 

                               
ö
ö

÷

õ

æ
æ

ç

å
j=

nfwtdeoftwncaeaeaads

dsdiuf,ofttof

db
T,N,S,H,A

,N,N,PN,O,N
A 29 ,                           (2.37) 

ʜʝ ufP  ï ʧʦʨʪʘʪʠʚʥʘ ʜʨʫʞʥʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʘ, dsN  ï ʢʽʣʴʢʽʩʪʴ ʩʪʨʫʢʪʫʨ ʜʘʥʠʭ, adsA  

ï ʘʜʘʧʪʠʚʥʽʩʪʴ ʩʪʨʫʢʪʫʨ ʜʘʥʠʭ, eaH  ï ʘʜʘʧʪʠʚʥʽʩʪʴ ʘʧʘʨʘʪʥʦʛʦ ʦʪʦʯʝʥʥʷ, eaS  ï 

ʘʜʘʧʪʠʚʥʽʩʪʴ ʧʨʦʛʨʘʤʥʦʛʦ ʦʪʦʯʝʥʥʷ, oftwncaN  ï ʢʽʣʴʢʽʩʪʴ ʦʧʝʨʘʮʽʡʥʠʭ ʬʫʥʢʮʽʡ, 

ʟʘʚʜʘʥʥʷ ʷʢʠʭ ʥʝ ʙʫʣʠ ʚʠʢʦʥʘʥʽ ʘʙʦ ʥʝʘʜʝʢʚʘʪʥʽ, nfwtdeT  ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ 

ʬʫʥʢʮʽʡ, ʷʢʽ ʙʫʣʠ ʚʠʧʨʦʙʫʚʘʥʽ ʟʘ ʨʽʟʥʠʭ ʫʤʦʚ; 

                                            )E,N,N,N(I oiissooftnb 30j= ,                                     (2.38) 

ʜʝ soN  ï ʢʽʣʴʢʽʩʪʴ ʦʧʝʨʘʮʽʡ ʥʘʣʘʰʪʫʚʘʥʥʷ, isN  ï ʢʽʣʴʢʽʩʪʴ ʢʨʦʢʽʚ ʽʥʩʪʘʣʷʮʽʾ, oiE  ï 

ʧʨʦʩʪʦʪʘ ʽʥʩʪʘʣʷʮʽʾ; 

                                             )N,N,N(R etdiofpb 31j= ,                                           (2.39) 

ʜʝ etN  ï ʢʽʣʴʢʽʩʪʴ ʩʫʪʥʦʩʪʝʡ. 

ʊʦʜʽ ʤʥʦʞʠʥʠ ʘʪʨʠʙʫʪʽʚ ʜʣʷ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʬʫʥʢʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʇɿ ʤʘʶʪʴ ʚʠʛʣʷʜ:  

}F,F,F,N{I icaqicnof=  ï ʤʥʦʞʠʥʘ ʘʪʨʠʙʫʪʽʚ ʜʣʷ ʬʫʥʢʮʽʡʥʦʾ ʧʦʚʥʦʪʠ;  

}P,C,N,N,O{J cadiict=  ï ʤʥʦʞʠʥʘ ʘʪʨʠʙʫʪʽʚ ʜʣʷ ʬʫʥʢʮʽʡʥʦʾ ʢʦʨʝʢʪʥʦʩʪʽ;  

}P,F,F,F,N,O{K cicaqicnoft=  ï ʤʥʦʞʠʥʘ ʘʪʨʠʙʫʪʽʚ ʜʣʷ ʬʫʥʢʮʽʡʥʦʾ 

ʜʦʮʽʣʴʥʦʩʪʽ;  
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}M,T,T,N,R,N,O{L athrsktntoetmott=  ï ʤʥʦʞʠʥʘ ʘʪʨʠʙʫʪʽʚ ʜʣʷ ʧʦʚʝʜʽʥʢʠ ʫ 

ʯʘʩʽ;  

}M,M,M,I,N,I,T,N,N,U,N,N,N,O{M otetumuollolcdoucctremrewtioreoeoflt=  ï 

ʤʥʦʞʠʥʘ ʘʪʨʠʙʫʪʽʚ ʜʣʷ ʧʦʚʝʜʽʥʢʠ ʨʝʩʫʨʩʽʚ;  

}S,M,C,N,N{N dbathrbwcudi=  ï ʤʥʦʞʠʥʘ ʘʪʨʠʙʫʪʽʚ ʜʣʷ ʻʤʥʦʩʪʽ (ʤʽʩʪʢʦʩʪʽ); 

}U,F,C,N,N,N{O aiouandiodiottof=  ï ʤʥʦʞʠʥʘ ʘʪʨʠʙʫʪʽʚ ʜʣʷ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʜʦʮʽʣʴʥʦʩʪʽ;  

}C,H,E,H,N,E,O,N{P udhfaaudhsfqmotfltof=  ï ʤʥʦʞʠʥʘ ʘʪʨʠʙʫʪʽʚ ʜʣʷ 

ʤʦʞʣʠʚʦʩʪʽ ʚʠʚʯʝʥʥʷ;  

}N,P,N,N,N,N,N,N,N,N,E,O,N{Q eumhaiemiiwccvdopioreacuecsfcrtof=  ï 

ʤʥʦʞʠʥʘ ʘʪʨʠʙʫʪʽʚ ʜʣʷ ʢʝʨʦʚʘʥʦʩʪʽ;  

{ }niopnfrtcfiuetnectecwusc,acieiewuscouheotpdouecurs T,T,N,T,NN,N,N,O,N,NR=  ï 

ʤʥʦʞʠʥʘ ʘʪʨʠʙʫʪʽʚ ʜʣʷ ʟʘʭʠʩʪʫ ʚʽʜ ʧʦʤʠʣʦʢ ʢʦʨʠʩʪʫʚʘʯʘ;  

}D,D,Di,D,N,N{S rwmueasuipuigeie=  ï ʤʥʦʞʠʥʘ ʘʪʨʠʙʫʪʽʚ ʜʣʷ ʝʩʪʝʪʠʯʥʦʩʪʽ 

ʽʥʪʝʨʬʝʡʩʫ;  

}P,S,F,E,E{T psausdfrusdwusdwscbuusd=  ï ʤʥʦʞʠʥʘ ʘʪʨʠʙʫʪʽʚ ʜʣʷ 

ʜʦʩʪʫʧʥʦʩʪʽ; 

}F,E,T,M,F,F,F,N,N,N,P,N,N,O{U dylfdmytbfrlrndatccfrftcsofloftt=  ï 

ʤʥʦʞʠʥʘ ʘʪʨʠʙʫʪʽʚ ʜʣʷ ʟʨʽʣʦʩʪʽ;  

}T,N,T,O{V dtobtdwsist=  ï ʤʥʦʞʠʥʘ ʘʪʨʠʙʫʪʽʚ ʜʣʷ ʥʘʷʚʥʦʩʪʽ (ʜʦʩʪʫʧʥʦʩʪʽ);  

}N,N,N,N,N{W ioofbdtcofl=  ï ʤʥʦʞʠʥʘ ʘʪʨʠʙʫʪʽʚ ʜʣʷ ʚʽʜʤʦʚʦʩʪʽʡʢʦʩʪʽ;  

}R,N,N,D,T,N,O{X ayrnrsttrbdt=  ï ʤʥʦʞʠʥʘ ʘʪʨʠʙʫʪʽʚ ʜʣʷ 

ʚʽʜʥʦʚʣʶʚʘʥʦʩʪʽ;  

}N,N,N,O{Y diofoflt=  ï ʤʥʦʞʠʥʘ ʘʪʨʠʙʫʪʽʚ ʜʣʷ ʩʧʽʚʽʩʥʫʚʘʥʥʷ;  

}D,N,N,N,O{Z eayipdfbedfrtt=  ï ʤʥʦʞʠʥʘ ʘʪʨʠʙʫʪʽʚ ʜʣʷ ʚʟʘʻʤʦʜʽʾ; 
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}N,N,A,N,N,N,N,N,N,O{A dibreddicedcacratdiidctciotA=  ï ʤʥʦʞʠʥʘ 

ʘʪʨʠʙʫʪʽʚ ʜʣʷ ʢʦʥʬʽʜʝʥʮʽʡʥʦʩʪʽ;  

}A,N,N,N,N,N,N,O{A cacratdiidctciotB=  ï ʤʥʦʞʠʥʘ ʘʪʨʠʙʫʪʽʚ ʜʣʷ 

ʮʽʣʽʩʥʦʩʪʽ;  

}N,N{A ernrpepudsC =  ï ʤʥʦʞʠʥʘ ʘʪʨʠʙʫʪʽʚ ʜʣʷ ʥʝʚʽʜʭʠʣʶʚʘʥʦʩʪʽ;  

}N,N{A aaoasdrslD =  ï ʤʥʦʞʠʥʘ ʘʪʨʠʙʫʪʽʚ ʜʣʷ ʧʽʜʟʚʽʪʥʦʩʪʽ;  

}N{A pamE =  ï ʤʥʦʞʠʥʘ ʘʪʨʠʙʫʪʽʚ ʜʣʷ ʽʜʝʥʪʠʯʥʦʩʪʽ; 

}N,N,N,N,N,lN,O{A mofvmmrfoftF =  ï ʤʥʦʞʠʥʘ ʘʪʨʠʙʫʪʽʚ ʜʣʷ 

ʤʦʜʫʣʴʥʦʩʪʽ;  

}C,T,A,V,N,F{A raayayrnfcycyG =  ï ʤʥʦʞʠʥʘ ʘʪʨʠʙʫʪʽʚ ʜʣʷ ʧʦʚʪʦʨʥʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ;  

}A,N,N,E,N,N{A tcdfrirblrtdioflH =  ï ʤʥʦʞʠʥʘ ʘʪʨʠʙʫʪʽʚ ʜʣʷ 

ʘʥʘʣʽʟʦʚʘʥʦʩʪʽ;  

}N,N,C,N,E,N,N,O{A tspamtcpbmccaofrtrfrvtI =  ï ʤʥʦʞʠʥʘ ʘʪʨʠʙʫʪʽʚ ʜʣʷ 

ʤʦʜʠʬʽʢʦʚʘʥʦʩʪʽ; 

 }N,N,N,N,N,O{A cptdosbtfrrftctJ =  ï ʤʥʦʞʠʥʘ ʘʪʨʠʙʫʪʽʚ ʜʣʷ ʪʝʩʪʦʚʘʥʦʩʪʽ; 

}T,N,S,H,A,N,N,P,N,O,N{A nfwtdeoftwncaeaeaadsdsdiufofttofK =  ï ʤʥʦʞʠʥʘ 

ʘʪʨʠʙʫʪʽʚ ʜʣʷ ʘʜʘʧʪʦʚʘʥʦʩʪʽ;  

}E,N,N,N{A oiissooftL =  ï ʤʥʦʞʠʥʘ ʘʪʨʠʙʫʪʽʚ ʜʣʷ ʤʦʞʣʠʚʦʩʪʽ ʽʥʩʪʘʣʷʮʽʾ;  

}N,N,N{A etdiofM =  ï ʤʥʦʞʠʥʘ ʘʪʨʠʙʫʪʽʚ ʜʣʷ ʤʦʞʣʠʚʦʩʪʽ ʟʘʤʽʥʠ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʽ ʤʦʜʝʣʽ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-

ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʚʨʘʭʫʚʘʥʥʽ ʚʠʤʦʛ 

ʩʪʘʥʜʘʨʪʽʚ ISO 25010:2011 ʪʘ ISO 25023:2016 ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʚʠʙʦʨʫ 

ʜʦʩʪʘʪʥʴʦʛʦ ʦʙʩʷʛʫ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʇɿ. 
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2.2. ʆʥʪʦʣʦʛʽʯʥʽ ʤʦʜʝʣʽ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ 

 

ɺʨʘʭʦʚʫʶʯʠ ʦʪʨʠʤʘʥʽ ʤʥʦʞʠʥʠ ʘʪʨʠʙʫʪʽʚ ʪʘ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʬʫʥʢʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʇɿ, ʦʪʨʠʤʘʥʽ ʬʫʥʢʮʽʾ ʟʘʣʝʞʥʦʩʪʝʡ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʽʜ 

ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʽ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʽʜ ʘʪʨʠʙʫʪʽʚ, ʘ ʪʘʢʦʞ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ 

ʧʦʥʷʪʪʷʤʠ ʦʥʪʦʣʦʛʽʾ çʟʘʣʝʞʠʪʴ ʚʽʜè, ʨʦʟʨʦʙʠʤʦ ʙʘʟʦʚʽ (ʫʥʽʚʝʨʩʘʣʴʥʽ) ʦʥʪʦʣʦʛʽʯʥʽ 

ʤʦʜʝʣʽ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ (ʧʨʠʥʮʠʧʠ ʨʦʟʨʦʙʣʝʥʥʷ 

ʙʘʟʦʚʠʭ ʦʥʪʦʣʦʛʽʯʥʠʭ ʤʦʜʝʣʝʡ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ [1]). ʊʦʜʽ: 

- ʙʘʟʦʚʘ ʦʥʪʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ ʬʫʥʢʮʽʡʥʦʾ ʧʨʠʜʘʪʥʦʩʪʽ: 

                     
}},,,f{,"ondepends"},fsa,...,fsa{{

}},,,f{,"ondepends"},K,J,I,A,F{{O sFs

3211191

3211

jjj=

=jjj=
,                  (2.40) 

ʜʝ sFfsa =1 , A}fsa,...,fsa{ Í42 , I}fsa,...,fsa{ Í85 , J}fsa,...,fsa{ Í139 , 

K}fsa,...,fsa{ Í1914 ;   

- ʙʘʟʦʚʘ ʦʥʪʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ ʝʬʝʢʪʠʚʥʦʩʪʽ: 

                     
}},,,f{,"ondepends"},pea,...,pea{{

}},,,f{,"ondepends"},N,M,L,B,P{{O ePe

6542301

6542

jjj=

=jjj=
;                 (2.41) 

- ʙʘʟʦʚʘ ʦʥʪʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ ʟʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ: 

}},,,,,,f{,"ondepends"},uba,...uba{{

}},,,,,,f{,"ondepends"},T,S,R,Q,P,O,C,U{{O bUb

1211109873561

1211109873

jjjjjj=

=jjjjjj=
;   (2.42) 

- ʙʘʟʦʚʘ ʦʥʪʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ ʥʘʜʽʡʥʦʩʪʽ: 

             
}},,,,f{,"ondepends"},rba,...rba{{

}},,,,f{,"ondepends"},X,W,V,U,D,R{{O bRb

161514134351

161514134

jjjj=

=jjjj=
;      (2.43) 

- ʙʘʟʦʚʘ ʦʥʪʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ ʩʫʤʽʩʥʦʩʪʽ: 

                       
}},,f{,"ondepends"},cba,...,cba{{

}},,f{,"ondepends"},Z,Y,E,C{{O bCb

18175121

18175

jj=

=jj=
;                   (2.44) 
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- ʙʘʟʦʚʘ ʦʥʪʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ ʟʘʭʠʱʝʥʦʩʪʽ: 

}},,,,,f{,"ondepends"},scra,...,scra{{

}},,,,,f{,"ondepends"},A,A,A,A,A,F,S{{O EDCBAcrScr

23222120196291

23222120196

jjjjj=

=jjjjj=
; 

(2.45) 

- ʙʘʟʦʚʘ ʦʥʪʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ ʩʫʧʨʦʚʦʜʞʫʚʘʥʦʩʪʽ: 

}},,,,,f{,"ondepends"},mba,...,mba{{

}},,,,,f{,"ondepends"},A,A,A,A,A,G,M{{O JIHGFbMb

28272625247391

28272625247

jjjjj=

=jjjjj=
;  

(2.46) 

- ʙʘʟʦʚʘ ʦʥʪʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ ʤʦʞʣʠʚʦʩʪʽ ʧʝʨʝʥʦʩʫ: 

            
}},,,f{,"ondepends"},pba,...,pba{{

}},,,f{,"ondepends"},A,A,A,H,P{{O MLKbPb

3130298221

3130298

jjj=

=jjj=
.           (2.47) 

ʆʥʪʦʣʦʛʽʾ (ʦʥʪʦʣʦʛʽʯʥʽ ʙʘʟʘ ʟʥʘʥʴ), ʷʢʽ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʟʘ ʤʦʜʝʣʷʤʠ (2.40)-

(2.47), ʥʘʧʦʚʥʶʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʽʥʬʦʨʤʘʮʽʾ, ʚʟʷʪʦʾ ʟʽ ʩʪʘʥʜʘʨʪʽʚ ISO 25010:2011 

[98], ISO 25023:2016 [102]. ɹʘʟʦʚʽ ʦʥʪʦʣʦʛʽʾ ʨʦʟʨʦʙʣʝʥʽ ʫ [1] ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ 

ʨʠʩ. 2.1-2.8. 

 

 

ʈʠʩ 2.1 ï ɹʘʟʦʚʘ ʦʥʪʦʣʦʛʽ ̫ʜʣʷ ʌʫʥʢʮʽʡʥʦʾ ʧʨʠʜʘʪʥʦʩʪʽ [1] 
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ʈʠʩ. 2.2 ï ɹʘʟʦʚʘ ʦʥʪʦʣʦʛʽ ̫ʜʣʷ Cʫʤʽʩʥʦʩʪʽ [1] 

 

 

ʈʠʩ. 2.3 ï ɹʘʟʦʚʘ ʦʥʪʦʣʦʛʽ ̫ʜʣʷ ɽʬʝʢʪʠʚʥʦʩʪʽ [1] 
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ʈʠʩ. 2.4 ï ɹʘʟʦʚʘ ʦʥʪʦʣʦʛʽ ̫ʜʣʷ ʄʦʞʣʠʚʦʩʪʽ ʧʝʨʝʥʦʩʫ [1] 

 

 

ʈʠʩ. 2.5 ï ɹʘʟʦʚʘ ʦʥʪʦʣʦʛʽʷ ʜʣʷ ɿʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ [1] 
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ʈʠʩ 2.6 ï ɹʘʟʦʚʘ ʦʥʪʦʣʦʛʽ ̫ʜʣʷ ʅʘʜʽʡʥʦʩʪʽ [1] 

 

 

ʈʠʩ. 2.7 ï ɹʘʟʦʚʘ ʦʥʪʦʣʦʛʽ ̫ʜʣʷ ɿʘʭʠʱʝʥʦʩʪʽ [1] 
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ʈʠʩ. 2.8 ï ɹʘʟʦʚʘ ʦʥʪʦʣʦʛʽ ̫ʜʣʷ ʉʫʧʨʦʚʦʜʞʫʚʘʥʦʩʪʽ [1] 

 

ʆʥʪʦʣʦʛʽʯʥʽ ʤʦʜʝʣʽ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʢʦʥʢʨʝʪʥʦʛʦ ʇɿ ʤʘʶʪʴ 

ʚʠʛʣʷʜ: 

- ʦʥʪʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ ʬʫʥʢʮʽʡʥʦʾ ʧʨʠʜʘʪʥʦʩʪʽ: 

                    }},,,f{,"ondepends"},fsa,...,fsa{{O m
real
Fs

32111 jjj= ,                 (2.48) 

ʜʝ 19¢m  ï ʢʽʣʴʢʽʩʪʴ ʘʪʨʠʙʫʪʽʚ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʫʥʢʮʽʡʥʦʾ ʧʨʠʜʘʪʥʦʩʪʽ, 

ʥʘʷʚʥʠʭ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʇɿ, ʘ ʪʘʢʦʞ ʢʽʣʴʢʽʩʪʴ 

ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʫʥʢʮʽʡʥʦʾ ʧʨʠʜʘʪʥʦʩʪʽ, ʷʢʽ ʤʦʞʥʘ ʦʙʯʠʩʣʠʪʠ ʥʘ ʦʩʥʦʚʽ 

ʥʘʷʚʥʠʭ ʘʪʨʠʙʫʪʽʚ;   

- ʦʥʪʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ ʝʬʝʢʪʠʚʥʦʩʪʽ: 

               }},,,f{,"ondepends"},pea,...,pea{{O n
real
Pe

65421 jjj= ;                       (2.49) 

ʜʝ 30¢n  ï ʢʽʣʴʢʽʩʪʴ ʘʪʨʠʙʫʪʽʚ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʥʘʷʚʥʠʭ ʫ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʇɿ, ʘ ʪʘʢʦʞ ʢʽʣʴʢʽʩʪʴ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʝʬʝʢʪʠʚʥʦʩʪʽ, ʷʢʽ ʤʦʞʥʘ ʦʙʯʠʩʣʠʪʠ ʥʘ ʦʩʥʦʚʽ ʥʘʷʚʥʠʭ ʘʪʨʠʙʫʪʽʚ; 

- ʦʥʪʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ ʟʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ: 

          }},,,,,,f{,"ondepends"},uba,...uba{{O k
real
Ub

12111098731 jjjjjj= ;        (2.50) 
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ʜʝ 56¢k  ï ʢʽʣʴʢʽʩʪʴ ʘʪʨʠʙʫʪʽʚ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʥʘʷʚʥʠʭ 

ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʇɿ, ʘ ʪʘʢʦʞ ʢʽʣʴʢʽʩʪʴ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʟʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʷʢʽ ʤʦʞʥʘ ʦʙʯʠʩʣʠʪʠ ʥʘ ʦʩʥʦʚʽ ʥʘʷʚʥʠʭ ʘʪʨʠʙʫʪʽʚ; 

- ʦʥʪʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ ʥʘʜʽʡʥʦʩʪʽ: 

                }},,,,f{,"ondepends"},rba,...rba{{O o
real
Rb

1615141341 jjjj= ;          (2.51) 

ʜʝ 35¢o  ï ʢʽʣʴʢʽʩʪʴ ʘʪʨʠʙʫʪʽʚ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʜʽʡʥʦʩʪʽ, ʥʘʷʚʥʠʭ ʫ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʇɿ, ʘ ʪʘʢʦʞ ʢʽʣʴʢʽʩʪʴ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʥʘʜʽʡʥʦʩʪʽ, ʷʢʽ ʤʦʞʥʘ ʦʙʯʠʩʣʠʪʠ ʥʘ ʦʩʥʦʚʽ ʥʘʷʚʥʠʭ ʘʪʨʠʙʫʪʽʚ; 

- ʦʥʪʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ ʩʫʤʽʩʥʦʩʪʽ: 

                    }},,f{,"ondepends"},cba,...,cba{{O p
real
Cb

181751 jj= ;                   (2.52) 

ʜʝ 12¢p  ï ʢʽʣʴʢʽʩʪʴ ʘʪʨʠʙʫʪʽʚ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʫʤʽʩʥʦʩʪʽ, ʥʘʷʚʥʠʭ ʫ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʇɿ, ʘ ʪʘʢʦʞ ʢʽʣʴʢʽʩʪʴ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʫʤʽʩʥʦʩʪʽ, ʷʢʽ ʤʦʞʥʘ ʦʙʯʠʩʣʠʪʠ ʥʘ ʦʩʥʦʚʽ ʥʘʷʚʥʠʭ ʘʪʨʠʙʫʪʽʚ; 

- ʦʥʪʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ ʟʘʭʠʱʝʥʦʩʪʽ: 

         }},,,,,f{,"ondepends"},scra,...,scra{{O q
real
Scr

232221201961 jjjjj= ;       (2.53) 

ʜʝ 29¢q  ï ʢʽʣʴʢʽʩʪʴ ʘʪʨʠʙʫʪʽʚ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘʭʠʱʝʥʦʩʪʽ, ʥʘʷʚʥʠʭ ʫ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʇɿ, ʘ ʪʘʢʦʞ ʢʽʣʴʢʽʩʪʴ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʟʘʭʠʱʝʥʦʩʪʽ, ʷʢʽ ʤʦʞʥʘ ʦʙʯʠʩʣʠʪʠ ʥʘ ʦʩʥʦʚʽ ʥʘʷʚʥʠʭ ʘʪʨʠʙʫʪʽʚ; 

- ʦʥʪʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ ʩʫʧʨʦʚʦʜʞʫʚʘʥʦʩʪʽ: 

         }},,,,,f{,"ondepends"},mba,...,mba{{O r
real
Mb

282726252471 jjjjj= ;       (2.54) 

ʜʝ 39¢r  ï ʢʽʣʴʢʽʩʪʴ ʘʪʨʠʙʫʪʽʚ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʫʧʨʦʚʦʜʞʫʚʘʥʦʩʪʽ, ʥʘʷʚʥʠʭ ʫ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʇɿ, ʘ ʪʘʢʦʞ ʢʽʣʴʢʽʩʪʴ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʩʫʧʨʦʚʦʜʞʫʚʘʥʦʩʪʽ, ʷʢʽ ʤʦʞʥʘ ʦʙʯʠʩʣʠʪʠ ʥʘ ʦʩʥʦʚʽ ʥʘʷʚʥʠʭ ʘʪʨʠʙʫʪʽʚ; 

- ʦʥʪʦʣʦʛʽʯʥʘ ʤʦʜʝʣʴ ʤʦʞʣʠʚʦʩʪʽ ʧʝʨʝʥʦʩʫ: 

                   }},,,f{,"ondepends"},pba,...,pba{{O l
real
Pb

31302981 jjj= .           (2.55) 
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ʜʝ 22¢l  ï ʢʽʣʴʢʽʩʪʴ ʘʪʨʠʙʫʪʽʚ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʞʣʠʚʦʩʪʽ ʧʝʨʝʥʦʩʫ, ʥʘʷʚʥʠʭ ʫ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʇɿ, ʘ ʪʘʢʦʞ ʢʽʣʴʢʽʩʪʴ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʤʦʞʣʠʚʦʩʪʽ ʧʝʨʝʥʦʩʫ, ʷʢʽ ʤʦʞʥʘ ʦʙʯʠʩʣʠʪʠ ʥʘ ʦʩʥʦʚʽ ʥʘʷʚʥʠʭ ʘʪʨʠʙʫʪʽʚ. 

ʆʥʪʦʣʦʛʽʾ (ʦʥʪʦʣʦʛʽʯʥʽ ʙʘʟʠ ʟʥʘʥʴ), ʷʢʽ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʟʘ ʤʦʜʝʣʷʤʠ (2.48)-

(2.55), ʥʘʧʦʚʥʶʶʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʽʥʬʦʨʤʘʮʽʾ, ʚʟʷʪʦʾ ʟʽ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ 

ʢʦʥʢʨʝʪʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʈʦʟʨʦʙʣʝʥʽ ʦʥʪʦʣʦʛʽʯʥʽ ʤʦʜʝʣʽ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʚʨʘʭʫʚʘʥʥʽ ʚʠʤʦʛ ʩʪʘʥʜʘʨʪʽʚ ISO 25010:2011 ʪʘ ISO 

25023:2016 ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʚʠʙʦʨʫ ʜʦʩʪʘʪʥʴʦʛʦ ʦʙʩʷʛʫ ʽʥʬʦʨʤʘʮʽʾ 

ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʇɿ. 

 

2.3. ʄʦʜʝʣʶʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʽ 

ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ  

 

ɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʽʜ ʯʘʩ ʩʚʦʛʦ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʙʘʟʦʚʽ ʦʥʪʦʣʦʛʽʾ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ 

ʇɿ ʷʢ ʚʽʜʦʤʽ ʡʦʤʫ ʬʘʢʪʠ, ʟ ʷʢʠʤʠ ʚʽʥ ʟʽʩʪʘʚʣʷʻ ʽʥʬʦʨʤʘʮʽʶ, ʦʪʨʠʤʘʥʫ ʟʽ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʨʝʘʣʴʥʦʛʦ ʇɿ, ʧʨʝʜʩʪʘʚʣʝʥʫ ʫ ʚʠʛʣʷʜʽ ʨʝʘʣʴʥʠʭ ʦʥʪʦʣʦʛʽʡ,  

ʥʘ ʦʩʥʦʚʽ ʯʦʛʦ ʦʮʽʥʶʻ ʽʥʬʦʨʤʘʮʽʶ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʇɿ ʪʘ ʧʨʠʡʤʘʻ 

ʨʽʰʝʥʥʷ ʧʨʦ ʧʦʜʘʣʴʰʽ ʜʽʾ. 

ʆʪʞʝ, ʧʨʦʮʝʩ ʦʮʽʥʶʚʘʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤ ʘʛʝʥʪʦʤ 

ʧʦʣʷʛʘʻ ʫ:  

1) ʧʦʨʽʚʥʷʥʥʽ ʦʥʪʦʣʦʛʽʡ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ 

ʢʦʥʢʨʝʪʥʦʛʦ ʇɿ ʟ ʙʘʟʦʚʠʤʠ ʦʥʪʦʣʦʛʽʷʤʠ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʇɿ ʟ ʤʝʪʦʶ 

ʚʠʷʚʣʝʥʥʷ ʘʪʨʠʙʫʪʽʚ, ʚʽʜʩʫʪʥʽʭ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʇɿ, ʟʘ ʷʢʦʶ ʨʝʘʣʴʥʽ ʦʥʪʦʣʦʛʽʾ 

ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ, ʘ ʪʘʢʦʞ ʚʠʷʚʣʝʥʥʷ ʧʽʜʭʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʥʝʬʫʥʢʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʇɿ, ʷʢʽ ʥʝʤʦʞʣʠʚʦ ʦʙʯʠʩʣʠʪʠ ʥʘ ʦʩʥʦʚʽ ʥʘʷʚʥʠʭ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ 

ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʇɿ ʘʪʨʠʙʫʪʽʚ;  



    70 

 

 

2) ʬʦʨʤʫʚʘʥʥʽ ʚʠʩʥʦʚʢʫ ʧʨʦ ʜʦʩʪʘʪʥʽʩʪʴ ʘʙʦ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʫ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʞʥʦʾ ʥʝʬʫʥʢʮʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇɿ ʦʢʨʝʤʦ 

ʪʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʇɿ ʨʘʟʦʤ;  

3) ʨʦʟʨʘʭʫʥʢʫ ʯʠʩʣʦʚʠʭ ʦʮʽʥʦʢ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʥʘʷʚʥʦʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʞʥʦʾ ʥʝʬʫʥʢʮʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇɿ;  

4) ʨʦʟʨʘʭʫʥʢʫ ʯʠʩʣʦʚʦʾ ʦʮʽʥʢʠ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʥʘʷʚʥʦʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʇɿ. 

ʅʝʭʘʡ )OO(\OS real
FFFF

ssss
Æ= , ʜʝ: }fsa,...,fsa{S )m(Fs -= 191  ï ʤʥʦʞʠʥʘ 

ʘʪʨʠʙʫʪʽʚ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʫʥʢʮʽʡʥʦʾ ʧʨʠʜʘʪʥʦʩʪʽ, ʚʽʜʩʫʪʥʽʭ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ 

ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʇɿ, ʘ ʪʘʢʦʞ ʢʽʣʴʢʽʩʪʴ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʬʫʥʢʮʽʡʥʦʾ ʧʨʠʜʘʪʥʦʩʪʽ, ʷʢʽ 

ʥʝʤʦʞʣʠʚʦ ʦʙʯʠʩʣʠʪʠ ʥʘ ʦʩʥʦʚʽ ʥʘʷʚʥʠʭ ʘʪʨʠʙʫʪʽʚ;  

)OO(\OS real
PPPP

eeee
Æ= , ʜʝ: }pea,...,pea{S )n(Pe -= 301  ï ʤʥʦʞʠʥʘ 

ʘʪʨʠʙʫʪʽʚ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʚʽʜʩʫʪʥʽʭ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ 

ʢʦʥʢʨʝʪʥʦʛʦ ʇɿ, ʘ ʪʘʢʦʞ ʢʽʣʴʢʽʩʪʴ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʷʢʽ ʥʝʤʦʞʣʠʚʦ 

ʦʙʯʠʩʣʠʪʠ ʥʘ ʦʩʥʦʚʽ ʥʘʷʚʥʠʭ ʘʪʨʠʙʫʪʽʚ; 

)OO(\OS real
UUUU

bbbb
Æ= , ʜʝ: }uba,...,uba{S )k(Ub -= 561  ï ʤʥʦʞʠʥʘ 

ʘʪʨʠʙʫʪʽʚ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʚʽʜʩʫʪʥʽʭ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ 

ʜʦ ʢʦʥʢʨʝʪʥʦʛʦ ʇɿ, ʘ ʪʘʢʦʞ ʢʽʣʴʢʽʩʪʴ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ, ʷʢʽ 

ʥʝʤʦʞʣʠʚʦ ʦʙʯʠʩʣʠʪʠ ʥʘ ʦʩʥʦʚʽ ʥʘʷʚʥʠʭ ʘʪʨʠʙʫʪʽʚ;  

)OO(\OS real
RRRR

bbbb
Æ= , ʜʝ: }rba,...,rba{S )o(Rb -= 351  ï ʤʥʦʞʠʥʘ 

ʘʪʨʠʙʫʪʽʚ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʜʽʡʥʦʩʪʽ, ʚʽʜʩʫʪʥʽʭ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ 

ʢʦʥʢʨʝʪʥʦʛʦ ʇɿ, ʘ ʪʘʢʦʞ ʢʽʣʴʢʽʩʪʴ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʘʜʽʡʥʦʩʪʽ, ʷʢʽ ʥʝʤʦʞʣʠʚʦ 

ʦʙʯʠʩʣʠʪʠ ʥʘ ʦʩʥʦʚʽ ʥʘʷʚʥʠʭ ʘʪʨʠʙʫʪʽʚ;      

)OO(\OS real
CCCC

bbbb
Æ= , ʜʝ: }cba,...,cba{S )p(Cb -= 121  ï ʤʥʦʞʠʥʘ 

ʘʪʨʠʙʫʪʽʚ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʫʤʽʥʦʩʪʽ, ʚʽʜʩʫʪʥʽʭ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ 

ʢʦʥʢʨʝʪʥʦʛʦ ʇɿ, ʘ ʪʘʢʦʞ ʢʽʣʴʢʽʩʪʴ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʫʤʽʩʥʦʩʪʽ, ʷʢʽ ʥʝʤʦʞʣʠʚʦ 

ʦʙʯʠʩʣʠʪʠ ʥʘ ʦʩʥʦʚʽ ʥʘʷʚʥʠʭ ʘʪʨʠʙʫʪʽʚ;  
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)OO(\OS real
SSSS

crcrcrcr
Æ= , ʜʝ: }scra,...,scra{S )q(Scr -= 291  ï ʤʥʦʞʠʥʘ 

ʘʪʨʠʙʫʪʽʚ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘʭʠʱʝʥʦʩʪʽ, ʚʽʜʩʫʪʥʽʭ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ 

ʢʦʥʢʨʝʪʥʦʛʦ ʇɿ, ʘ ʪʘʢʦʞ ʢʽʣʴʢʽʩʪʴ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘʭʠʱʝʥʦʩʪʽ, ʷʢʽ ʥʝʤʦʞʣʠʚʦ 

ʦʙʯʠʩʣʠʪʠ ʥʘ ʦʩʥʦʚʽ ʥʘʷʚʥʠʭ ʘʪʨʠʙʫʪʽʚ;  

)OO(\OS real
MMMM

bbbb
Æ= , ʜʝ: }mba,...,mba{S )r(Mb -= 391  ï ʤʥʦʞʠʥʘ 

ʘʪʨʠʙʫʪʽʚ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʫʧʨʦʚʦʜʞʫʚʘʥʦʩʪʽ, ʚʽʜʩʫʪʥʽʭ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ 

ʢʦʥʢʨʝʪʥʦʛʦ ʇɿ, ʘ ʪʘʢʦʞ ʢʽʣʴʢʽʩʪʴ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʫʧʨʦʚʦʜʞʫʚʘʥʦʩʪʽ, ʷʢʽ 

ʥʝʤʦʞʣʠʚʦ ʦʙʯʠʩʣʠʪʠ ʥʘ ʦʩʥʦʚʽ ʥʘʷʚʥʠʭ ʘʪʨʠʙʫʪʽʚ;  

)OO(\OS real
PPPP

bbbb
Æ= , ʜʝ: }pba,...,pba{S )l(Pb -= 221  ï ʤʥʦʞʠʥʘ 

ʘʪʨʠʙʫʪʽʚ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʞʣʠʚʦʩʪʽ ʧʝʨʝʥʦʩʫ, ʚʽʜʩʫʪʥʽʭ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ 

ʢʦʥʢʨʝʪʥʦʛʦ ʇɿ, ʘ ʪʘʢʦʞ ʢʽʣʴʢʽʩʪʴ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʤʦʞʣʠʚʦʩʪʽ ʧʝʨʝʥʦʩʫ, ʷʢʽ 

ʥʝʤʦʞʣʠʚʦ ʦʙʯʠʩʣʠʪʠ ʥʘ ʦʩʥʦʚʽ ʥʘʷʚʥʠʭ ʘʪʨʠʙʫʪʽʚ. 

ʇʨʘʚʠʣʘ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʥʦʚʢʫ ʱʦʜʦ ʜʦʩʪʘʪʥʦʩʪʽ ʘʙʦ ʥʝʜʦʩʪʘʪʥʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʞʥʦʾ ʥʝʬʫʥʢʮʽʡʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇɿ:  

- ʜʣʷ ʬʫʥʢʮʽʡʥʦʾ ʧʨʠʜʘʪʥʦʩʪʽ: 

           

"ySuitabilitFunctionalforntinsufficieisninformatioSRS"else

"ySuitabilitFunctionalforsufficientisninformatioSRS"then

Sif
sF Å=

,          (2.56) 

- ʜʣʷ ʝʬʝʢʪʠʚʥʦʩʪʽ: 

         

"EfficiencyePerfromancforntinsufficieisninformatioSRS"else

"EfficiencyePerfromancforsufficientisninformatioSRS"then

Sif
eP Å=

,            (2.57) 

- ʜʣʷ ʟʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ: 

                    

"UsabilityforntinsufficieisninformatioSRS"else

"UsabilityforsufficientisninformatioSRS"then

Sif
bU Å=

,                        (2.58) 
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- ʜʣʷ ʥʘʜʽʡʥʦʩʪʽ: 

                  

"yReliabilitforntinsufficieisninformatioSRS"else

"yReliabilitforsufficientisninformatioSRS"then

Sif
bR Å=

,                       (2.59) 

- ʜʣʷ ʩʫʤʽʩʥʦʩʪʽ: 

               

"ityCompatibilforntinsufficieisninformatioSRS"else

"ityCompatibilforsufficientisninformatioSRS"then

Sif
bC Å=

,                     (2.60) 

- ʜʣʷ ʟʘʭʠʱʝʥʦʩʪʽ: 

                 

"SecurityforntinsufficieisninformatioSRS"else

"SecurityforsufficientisninformatioSRS"then

Sif
crS Å=

,                            (2.61) 

- ʜʣʷ ʩʫʧʨʦʚʦʜʞʫʚʘʥʦʩʪʽ: 

           

"ilityMaintainabforntinsufficieisninformatioSRS"else

"ilityMaintainabforsufficientisninformatioSRS"then

Sif
bM Å=

,                      (2.62) 

- ʜʣʷ ʤʦʞʣʠʚʦʩʪʽ ʧʝʨʝʥʦʩʫ: 

              

"yPortabilitforntinsufficieisninformatioSRS"else

"yPortabilitforsufficientisninformatioSRS"then

Sif
bP Å=

.                          (2.63) 

ʇʨʘʚʠʣʦ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʥʦʚʢʫ ʱʦʜʦ ʜʦʩʪʘʪʥʦʩʪʽ ʘʙʦ ʥʝʜʦʩʪʘʪʥʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ:  

            

"ntinsufficieisninformatioSRS"else

"sufficientisninformatioSRS"then

)SSSSSSSS(if
bbcrbbbes PMSCRUPF Å=ÇÇÇÇÇÇÇ

.                (2.64) 
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ʈʦʟʨʦʙʣʝʥʘ ʤʦʜʝʣʴ ʜʽʷʣʴʥʦʩʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʽ 

ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ ʇɿ ʚʽʜʦʙʨʘʞʘʻ 

ʦʩʦʙʣʠʚʦʩʪʽ ʦʮʽʥʶʚʘʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʬʫʥʢʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ ʪʘ ʻ ʪʝʦʨʝʪʠʯʥʠʤ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ 

ʤʝʪʦʜʫ ʜʽʷʣʴʥʦʩʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ ʇɿ. 

 

2.4. ɺʠʩʥʦʚʢʠ 

 

ʋ ʨʦʟʜʽʣʽ ʚʧʝʨʰʝ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʪʝʦʨʝʪʠʢʦ-ʤʥʦʞʠʥʥʽ, ʙʘʟʦʚʽ (ʫʥʽʚʝʨʩʘʣʴʥʽ) 

ʦʥʪʦʣʦʛʽʯʥʽ ʤʦʜʝʣʽ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ, ʘ ʪʘʢʦʞ 

ʦʥʪʦʣʦʛʽʯʥʽ ʤʦʜʝʣʽ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʢʦʥʢʨʝʪʥʦʛʦ 

ʇɿ, ʷʢʽ ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʚʨʘʭʫʚʘʥʥʽ ʚʠʤʦʛ ʩʪʘʥʜʘʨʪʽʚ ISO 25010:2011 ʪʘ ISO 

25023:2016 ʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʚʠʙʦʨʫ ʜʦʩʪʘʪʥʴʦʛʦ ʦʙʩʷʛʫ ʽʥʬʦʨʤʘʮʽʾ 

ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ. ɸʜʝʢʚʘʪʥʽʩʪʴ 

ʨʦʟʨʦʙʣʝʥʠʭ ʤʦʜʝʣʝʡ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʟʙʽʞʥʽʩʪʶ ʾʭ ʧʘʨʘʤʝʪʨʽʚ ʽʟ ʩʪʘʥʜʘʨʪʘʤʠ 

ISO 25010:2011 ʪʘ ISO 25023:2016.  

ɺʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʦ ʤʦʜʝʣʴ ʜʽʷʣʴʥʦʩʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʽ 

ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ ʇɿ, ʷʢʘ ˇʨʫʥʪʫʻʪʴʩʷ 

ʥʘ ʧʦʨʽʚʥʷʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ʦʥʪʦʣʦʛʽʡ ʪʘ ʻ ʪʝʦʨʝʪʠʯʥʠʤ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ 

ʤʝʪʦʜʽʚ ʜʽʷʣʴʥʦʩʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ. 
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ʈʆɿɼɯʃ 3. 

ʄɽʊʆɼʀ ɼɯʗʃʔʅʆʉʊɯ ɯʅʊɽʃɽʂʊʋɸʃʔʅʀʍ ɸɻɽʅʊɯɺ ʅɸ ʆʉʅʆɺɯ 

ʆʅʊʆʃʆɻɯʏʅʆɻʆ ʇɯɼʍʆɼʋ 

3.1. ʄʝʪʦʜʠ ʜʽʷʣʴʥʦʩʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʛʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ 

ʧʽʜʭʦʜʫ ʜʣʷ ʩʝʤʘʥʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ (ʧʘʨʩʠʥʛʫ) ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ 

 

ɼʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʩʝʤʘʥʪʠʯʥʦʛʦ ʨʦʟʙʦʨʫ ʧʨʠʨʦʜʦʤʦʚʥʦʾ ʩʧʝʮʠʬʽʢʘʮʽʾ 

ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʾʾ ʬʦʨʤʘʣʽʟʘʮʽʶ. ʌʦʨʤʘʣʽʟʘʮʽʶ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʇɿ 

ʧʦʪʨʽʙʥʦ ʚʠʢʦʥʫʚʘʪʠ, ʚʨʘʭʦʚʫʶʯʠ, ʥʘ ʚʠʜʦʙʫʚʘʥʥʷ ʷʢʠʭ ʩʘʤʝ ʚʠʤʦʛ ʙʫʜʝ 

ʩʧʨʷʤʦʚʫʚʘʪʠʩʴ ʩʝʤʘʥʪʠʯʥʠʡ ʧʘʨʩʠʥʛ ʩʧʝʮʠʬʽʢʘʮʽʾ. ɼʣʷ ʧʘʨʩʠʥʛʫ ʩʧʝʮʠʬʽʢʘʮʽʡ ʥʘ 

ʧʨʝʜʤʝʪ ʧʦʰʫʢʫ ʘʪʨʠʙʫʪʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ 

ʷʢʦʩʪʽ ʇɿ ʪʘʢʘ ʬʦʨʤʘʣʽʟʘʮʽʷ ʙʫʜʝ ʚʠʢʦʥʘʥʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʥʪʦʣʦʛʽʡ, ʦʩʢʽʣʴʢʠ 

ʩʘʤʝ ʦʥʪʦʣʦʛʽʾ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʷʚʣʝʥʥʷ ʜʫʙʣʶʚʘʥʴ ʪʘ ʧʨʦʛʘʣʠʥ ʫ ʟʥʘʥʥʷʭ ʥʘ ʦʩʥʦʚʽ 

ʚʽʟʫʘʣʽʟʘʮʽʾ ʚʽʜʩʫʪʥʽʭ ʣʦʛʽʯʥʠʭ ʟʚ'ʷʟʢʽʚ, ʘ ʪʘʢʦʞ ʤʦʞʣʠʚʽʩʪʴ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤʠ ʘʛʝʥʪʘʤʠ. ɼʣʷ ʪʘʢʦʾ ʬʦʨʤʘʣʽʟʘʮʽʾ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʤʦʞʝ ʙʫʪʠ 

ʚʠʢʦʨʠʩʪʘʥʘ ʙʘʟʦʚʘ ʦʥʪʦʣʦʛʽʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʇɿ (ʟ ʪʦʯʢʠ ʟʦʨʫ ʥʘʷʚʥʦʩʪʽ 

ʘʪʨʠʙʫʪʽʚ) ʥʘ ʦʩʥʦʚʽ ʩʪʘʥʜʘʨʪʫ ISO 29148:2018 [152]. ɺ ʜʘʥʽʡ ʦʥʪʦʣʦʛʽʾ ʘʪʨʠʙʫʪʠ, 

ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ, 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʟ ʚʨʘʭʫʚʘʥʥʷʤ ʨʦʟʧʦʜʽʣʫ ʟʘ ʨʦʟʜʽʣʘʤʠ ʩʧʝʮʠʬʽʢʘʮʽʾ, ʟʘ ʨʘʭʫʥʦʢ ʯʦʛʦ 

ʨʦʟʨʦʙʣʝʥʘ ʦʥʪʦʣʦʛʽʷ ʻ ʰʘʙʣʦʥʦʤ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʇɿ ʟ ʪʦʯʢʠ ʟʦʨʫ ʥʘʷʚʥʦʩʪʽ 

ʘʪʨʠʙʫʪʽʚ ʪʘ ʥʘʜʘʻ ʚʽʟʫʘʣʴʥʽ ʧʽʜʢʘʟʢʠ ʢʦʨʠʩʪʫʚʘʯʫ ʧʨʦ ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʠʭ ʯʠ 

ʽʥʰʠʭ ʘʪʨʠʙʫʪʽʚ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʇɿ. 

ɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʩʝʤʘʥʪʠʯʥʦʛʦ 

ʧʘʨʩʠʥʛʫ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ ʇɿ ʧʨʠʡʤʘʻ ʥʘ ʚʭʽʜ ʩʧʝʮʠʬʽʢʘʮʽʶ ʚʠʤʦʛ ʜʦ ʇɿ ʪʘ 

ʧʨʦʚʦʜʠʪʴ ʘʚʪʦʤʘʪʠʯʥʠʡ ʧʘʨʩʠʥʛ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʇɿ ʥʘ ʧʨʝʜʤʝʪ ʧʦʰʫʢʫ 

ʘʪʨʠʙʫʪʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʇɿ.  

ʄʝʪʦʜ ʜʽʷʣʴʥʦʩʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ 

ʧʽʜʭʦʜʫ ʜʣʷ ʩʝʤʘʥʪʠʯʥʦʛʦ ʧʘʨʩʠʥʛʫ ʧʨʠʨʦʜʦʤʦʚʥʠʭ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ ʇɿ yf 

ʧʨʝʜʤʝʪ ʧʦʰʫʢʫ ʘʪʨʠʙʫʪʽʚ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʩʪʫʧʥʠʭ ʝʪʘʧʽʚ:  
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1) ʧʦʰʫʢ ʢʦʞʥʦʛʦ ʘʪʨʠʙʫʪʘ  ʟ ʙʘʟʦʚʦʾ ʦʥʪʦʣʦʛʽʾ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ (ʪʘʢʘ 

ʦʥʪʦʣʦʛʽʷ ʤʽʩʪʠʪʴʩʷ ʫ ʙʘʟʽ ʟʥʘʥʴ ʘʛʝʥʪʘ) ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʨʝʘʣʴʥʦʛʦ ʇɿ 

(ʚʚʘʞʘʻʤʦ, ʱʦ ʩʧʝʮʠʬʽʢʘʮʽʷ ʬʦʨʤʘʣʽʟʦʚʘʥʘ ʪʘ ʚʽʜʧʦʚʽʜʘʻ ʚʠʤʦʛʘʤ ʩʪʘʥʜʘʨʪʫ ISO 

29148:2018);  

2) ʷʢʱʦ <ʘʪʨʠʙʫʪ̔> ʟʥʘʡʜʝʥʦ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ, ʪʦ <ʘʪʨʠʙʫʪ>̔ ʟʘʥʦʩʠʪʴʩʷ 

ʫ ʤʥʦʞʠʥʫ ʥʘʷʚʥʠʭ ʘʪʨʠʙʫʪʽʚ, i=1..138 (ʦʩʢʽʣʴʢʠ, ʟʛʽʜʥʦ ʟʽ ʩʪʘʥʜʘʨʪʦʤ ISO 

25023:2016, ʻ 138 ʨʽʟʥʠʭ ʘʪʨʠʙʫʪʽʚ, ʚʽʜ ʷʢʠʭ ʟʘʣʝʞʘʪʴ ʥʝʬʫʥʢʮʽʡʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ-ʩʢʣʘʜʦʚʽ ʷʢʦʩʪʽ ʇɿ); 

3) ʷʢʱʦ <ʘʪʨʠʙʫʪ>̔ ʥʝ ʟʥʘʡʜʝʥʦ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ, ʪʦ <ʘʪʨʠʙʫʪ>̔ 

ʟʘʥʦʩʠʪʴʩʷ ʫ ʤʥʦʞʠʥʫ ʚʽʜʩʫʪʥʽʭ ʘʪʨʠʙʫʪʽʚ, i=1..138; 

4) ʟ ʙʘʟʦʚʦʾ ʦʥʪʦʣʦʛʽʾ ʜʣʷ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ, 

ʨʦʟʨʦʙʣʝʥʦʾ ʚ [1], ʚʠʜʘʣʷʶʪʴʩʷ ʚʩʽ ʘʪʨʠʙʫʪʠ ʟ ʤʥʦʞʠʥʠ ʚʽʜʩʫʪʥʽʭ ʘʪʨʠʙʫʪʽʚ; 

5) ʚʽʜʙʫʚʘʻʪʴʩʷ ʧʝʨʝʚʽʨʢʘ, ʯʠ ʚʩʽ ʘʪʨʠʙʫʪʠ ʟ ʤʥʦʞʠʥʠ ʥʘʷʚʥʠʭ ʘʪʨʠʙʫʪʽʚ 

ʟʘʣʠʰʠʣʠʩʴ ʫ ʦʥʪʦʣʦʛʽʾ ʧʽʩʣʷ ʾʾ ʤʦʜʠʬʽʢʘʮʽʾ ʥʘ ʧʦʧʝʨʝʜʥʴʦʤʫ ʢʨʦʮʽ; 

6) ʚʽʜʙʫʚʘʻʪʴʩʷ ʟʙʝʨʝʞʝʥʥʷ ʚʥʝʩʝʥʠʭ ʟʤʽʥ ï ʩʪʚʦʨʝʥʥʷ ʨʝʘʣʴʥʦʾ ʦʥʪʦʣʦʛʽʾ 

ʜʣʷ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ.   

ʆʪʞʝ, ʨʝʟʫʣʴʪʘʪʦʤ ʨʦʙʦʪʠ ʪʘʢʦʛʦ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʻ ʨʝʘʣʴʥʘ 

ʦʥʪʦʣʦʛʽʷ ʜʣʷ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ, ʷʢʘ ʻ ʚʭʽʜʥʠʤʠ 

ʜʘʥʠʤʠ ʜʣʷ ɯɸ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʦʮʽʥʢʠ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʗʢ ʜʦʜʘʪʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ 

ʬʫʥʢʮʽʶʚʘʥʥʷ ʘʛʝʥʪʘ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʽ ʪʘʢʦʞ 

ʤʥʦʞʠʥʠ ʥʘʷʚʥʠʭ ʪʘ ʚʽʜʩʫʪʥʽʭ ʘʪʨʠʙʫʪʽʚ ʫ ʨʝʘʣʴʥʽʡ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʇɿ. 

ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ 

ʧʽʜʭʦʜʫ ʜʣʷ ʩʝʤʘʥʪʠʯʥʦʛʦ ʧʘʨʩʠʥʛʫ ʧʨʠʨʦʜʦʤʦʚʥʠʭ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ ʇɿ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 3.1. 
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ʈʠʩ. 3.1 ï ʉʪʨʫʢʪʫʨʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ 

ʩʝʤʘʥʪʠʯʥʦʛʦ ʨʦʟʙʦʨʫ (ʧʘʨʩʠʥʛʫ) ʧʨʠʨʦʜʦʤʦʚʥʠʭ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ ʇɿ 

 

ɿʘ ʘʥʘʣʦʛʽʻʶ ʨʦʟʨʦʙʠʤʦ ʤʝʪʦʜ ʜʽʷʣʴʥʦʩʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʜʣʷ 

ʩʝʤʘʥʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʤʦʛ ʜʦ ʇɿ ʥʘ ʧʨʝʜʤʝʪ ʧʦʰʫʢʫ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʤʝʪʨʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ ï ʨʠʩ. 3.2. ʊʘʢʠʡ ʘʛʝʥʪ ʧʨʠʡʤʘʻ ʥʘ ʚʭʽʜ ʧʨʠʨʦʜʦʤʦʚʥʽ ʚʠʤʦʛʠ ʜʦ ʇɿ ʪʘ 

ʧʨʦʚʦʜʠʪʴ ʘʚʪʦʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟ ʚʠʤʦʛ ʥʘ ʧʨʝʜʤʝʪ ʧʦʰʫʢʫ ʧʦʢʘʟʥʠʢʽʚ, ʥʝʦʙʭʽʜʥʠʭ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʨʠʢ ʇɿ. ʈʝʟʫʣʴʪʘʪʦʤ ʨʦʙʦʪʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʜʣʷ 

ʩʝʤʘʥʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ ʚʠʤʦʛ ʜʦ ʇɿ ʻ ʨʝʘʣʴʥʘ ʦʥʪʦʣʦʛʽʷ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ 

çɯʥʞʝʥʝʨʽʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷè (ʯʘʩʪʠʥʘ çʗʢʽʩʪʴ ʪʘ ʩʢʣʘʜʥʽʩʪʴ ʇɿ. 

ʄʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟè), ʨʦʟʨʦʙʣʝʥʘ ʫ [1].  
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ɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ, ʷʢʠʡ ʜʽʻ ʥʘ ʦʩʥʦʚʽ ʤʝʪʦʜʫ ʟ ʨʠʩ. 3.2 ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʚʠʢʦʥʫʚʘʪʠ ʩʝʤʘʥʪʠʯʥʠʡ ʘʥʘʣʽʟ ʧʨʠʨʦʜʦʤʦʚʥʠʭ ʩʧʝʮʠʬʽʢʘʮʽʡ ʥʘ ʧʨʝʜʤʝʪ ʧʦʰʫʢʫ 

ʧʦʢʘʟʥʠʢʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʨʠʢ ʩʢʣʘʜʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʇɿ. ʎʽ 

ʨʝʟʫʣʴʪʘʪʠ ʜʘʣʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʚʠʤʦʛ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʨʠʢ ʇɿ, ʜʣʷ ʯʦʛʦ ʧʦʪʨʽʙʥʦ ʣʠʰʝ ʚʩʪʘʥʦʚʠʪʠ ʧʨʠʩʫʪʥʽʩʪʴ ʘʙʦ 

ʚʽʜʩʫʪʥʽʩʪʴ ʢʦʞʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫ ʚʠʤʦʛʘʭ. 

 

 

ʈʠʩ. 3.2 ï ʄʝʪʦʜ ʜʽʷʣʴʥʦʩʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʜʣʷ ʩʝʤʘʥʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ 

ʧʨʦʛʨʘʤʥʠʭ ʚʠʤʦʛ ʜʣʷ ʧʦʰʫʢʫ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʫ 
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ʈʦʟʨʦʙʣʝʥʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʘʛʝʥʪʠ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʥʫʚʘʪʠ ʨʦʟʙʽʨ 

ʧʨʠʨʦʜʦʤʦʚʥʠʭ ʩʧʝʮʠʬʽʢʘʮʽʡ ʥʘ ʧʨʝʜʤʝʪ ʚʩʪʘʥʦʚʣʝʥʥʷ ʥʘʷʚʥʦʩʪʽ ʯʠ ʚʽʜʩʫʪʥʦʩʪʽ 

ʘʪʨʠʙʫʪʽʚ ʪʘ/ʘʙʦ ʧʦʢʘʟʥʠʢʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʬʫʥʢʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ ʪʘ/ʘʙʦ ʤʝʪʨʠʢ ʇɿ. ʎʽ ʨʝʟʫʣʴʪʘʪʠ ʜʘʣʽ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ (ʘʪʨʠʙʫʪʽʚ ʪʘ/ʘʙʦ 

ʧʦʢʘʟʥʠʢʽʚ) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ. 

ʆʩʢʽʣʴʢʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʥʝʦʙʭʽʜʥʦ ʣʠʰʝ ʟʥʘʪʠ, ʧʨʠʩʫʪʥʽʡ ʘʙʦ 

ʚʽʜʩʫʪʥʽʡ ʘʪʨʠʙʫʪ ʪʘ/ʘʙʦ ʧʦʢʘʟʥʠʢ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ, ʘʙʦ ʚʽʜʩʫʪʥʽʡ ʫ ʥʽʡ, ʪʦʤʫ 

ʧʨʘʚʠʣʘ ʧʘʨʩʠʥʛʫ ʩʧʝʮʠʬʽʢʘʮʽʡ, ʥʘ ʦʩʥʦʚʽ ʷʢʠʭ ʧʨʘʮʶʶʪʴ ʨʦʟʨʦʙʣʝʥ ̔ʘʛʝʥʪʠ, ʻ 

ʧʨʦʩʪʠʤʠ ʪʘ ʟʨʦʟʫʤʽʣʠʤʠ. ʇʨʦʩʪʦʪʘ ʮʠʭ ʧʨʘʚʠʣ ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʦʢʫ ʰʚʠʜʢʽʩʪʴ ʪʘ 

ʥʠʟʴʢʫ ʮʽʥʫ ʧʘʨʩʠʥʛʫ ʧʨʠʨʦʜʦʤʦʚʥʠʭ ʩʧʝʮʠʬʽʢʘʮʽʡ. 

 

3.2. ʄʝʪʦʜʠ ʜʽʷʣʴʥʦʩʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʛʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ 

ʧʽʜʭʦʜʫ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ 

 

ɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʚʠʢʦʨʠʩʪʦʚʫʻ ʧʽʜ 

ʯʘʩ ʩʚʦʛʦ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʙʘʟʦʚʽ ʦʥʪʦʣʦʛʽʾ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-

ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ (ʷʢʽ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʫ [1] ʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʨʦʟʜʽʣʽ 2) ʷʢ ʚʽʜʦʤʽ 

ʡʦʤʫ ʬʘʢʪʠ. ʉʘʤʝ ʦʥʪʦʣʦʛʽʾ, ʷʢʽ ʚʽʜʦʙʨʘʞʘʶʪʴ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʽ ʟʚôʷʟʢʠ ʤʽʞ 

ʧʦʥʷʪʪʷʤʠ, ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʠʪʠ ʚʽʜʩʫʪʥʽ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʘʪʨʠʙʫʪʠ ʽ ʚʩʪʘʥʦʚʠʪʠ, ʷʢʽ 

ʥʝʬʫʥʢʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ-ʩʢʣʘʜʦʚʽ ʷʢʦʩʪʽ ʇɿ ʥʝʤʦʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ ʙʝʟ ʪʘʢʠʭ 

ʘʪʨʠʙʫʪʽʚ. ɿ ʮʠʤʠ ʙʘʟʦʚʠʤʠ ʦʥʪʦʣʦʛʽʷʤʠ ʘʛʝʥʪ ʟʽʩʪʘʚʣʷʻ ʽʥʬʦʨʤʘʮʽʶ, ʦʪʨʠʤʘʥʫ ʟʽ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʨʝʘʣʴʥʦʛʦ ʇɿ, ʧʨʝʜʩʪʘʚʣʝʥʫ ʫ ʚʠʛʣʷʜʽ ʨʝʘʣʴʥʠʭ ʦʥʪʦʣʦʛʽʡ 

ʜʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʞʣʠʚʦʩʪʽ ʧʦʨʽʚʥʷʥʥʷ ʙʘʟʦʚʠʭ ʪʘ ʨʝʘʣʴʥʠʭ ʦʥʪʦʣʦʛʽʡ. ʅʘ 

ʦʩʥʦʚʽ ʪʘʢʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʦʥʪʦʣʦʛʽʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ ʦʪʨʠʤʫʻ ʩʧʠʩʦʢ 

ʚʽʜʩʫʪʥʽʭ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʘʪʨʠʙʫʪʽʚ, ʦʩʢʽʣʴʢʠ ʩʘʤʝ ʚʽʜʩʫʪʥʽʤʠ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ 

ʘʪʨʠʙʫʪʘʤʠ ʚʽʜʨʽʟʥʷʪʠʤʫʪʴʩʷ ʨʝʘʣʴʥʽ ʦʥʪʦʣʦʛʽʾ ʚʽʜ ʙʘʟʦʚʠʭ. ɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ 

ʧʨʦʚʦʜʠʪʴ ʘʥʘʣʽʟ ʦʪʨʠʤʘʥʦʛʦ ʩʧʠʩʢʫ ʚʽʜʩʫʪʥʽʭ ʘʪʨʠʙʫʪʽʚ ʪʘ ʟʘʣʝʞʥʦʩʪʝʡ 

ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʽʜ ʘʪʨʠʙʫʪʽʚ (ʟʘ ʙʘʟʦʚʠʤʠ ʦʥʪʦʣʦʛʽʷʤʠ) ʽ 
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ʚʩʪʘʥʦʚʣʶʻ, ʷʢʽ ʥʝʬʫʥʢʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ-ʩʢʣʘʜʦʚʽ ʷʢʦʩʪʽ ʇɿ ʥʝʤʦʞʣʠʚʦ 

ʚʠʟʥʘʯʠʪʠ ʙʝʟ ʚʽʜʩʫʪʥʽʭ ʘʪʨʠʙʫʪʽʚ. ʂʨʽʤ ʮʴʦʛʦ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ ʧʽʜʨʘʭʦʚʫʻ 

ʢʽʣʴʢʦʩʪʽ ʚʽʜʩʫʪʥʽʭ ʘʪʨʠʙʫʪʽʚ ʪʘ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʢʽ ʥʝʤʦʞʣʠʚʦ 

ʦʙʯʠʩʣʠʪʠ ʙʝʟ ʧʝʚʥʠʭ ʘʪʨʠʙʫʪʽʚ, ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʯʠʩʣʦʚʦʾ ʦʮʽʥʢʠ ʜʦʩʪʘʪʥʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʷʭ ʚʠʤʦʛ ʜʦ ʇɿ. ʇʽʩʣʷ ʮʴʦʛʦ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ 

ʦʮʽʥʶʻ ʽʥʬʦʨʤʘʮʽʶ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʇɿ ʪʘ ʧʨʠʡʤʘʻ ʨʽʰʝʥʥʷ ʧʨʦ ʧʦʜʘʣʴʰʽ 

ʜʽʾ, ʟʦʢʨʝʤʘ, ʥʘʜʘʻ ʚʠʩʥʦʚʢʠ ʧʨʦ ʜʦʩʪʘʪʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʾʾ 

ʧʽʜʚʠʱʝʥʥʷ. 

ʆʪʞʝ, ʤʝʪʦʜ ʜʽʷʣʴʥʦʩʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ 

ʧʽʜʭʦʜʫ ʜʣʷ ʦʮʽʥʢʠ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʧʨʝʜʤʝʪ ʦʮʽʥʶʚʘʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ ʩʢʣʘʜʘʻʪʴʩʷ ʟ 

ʥʘʩʪʫʧʥʠʭ ʝʪʘʧʽʚ:  

1) ʧʦʨʽʚʥʷʥʥʷ ʦʥʪʦʣʦʛʽʡ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ 

ʨʝʘʣʴʥʦʛʦ ʇɿ ʟ ʙʘʟʦʚʠʤʠ ʦʥʪʦʣʦʛʽʷʤʠ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ 

ʷʢʦʩʪʽ ʇɿ ʟ ʤʝʪʦʶ ʚʠʷʚʣʝʥʥʷ ʘʪʨʠʙʫʪʽʚ, ʚʽʜʩʫʪʥʽʭ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ 

ʨʝʘʣʴʥʦʛʦ ʇɿ, ʟʘ ʷʢʦʶ ʨʝʘʣʴʥʽ ʦʥʪʦʣʦʛʽʾ ʙʫʣʠ ʧʦʙʫʜʦʚʘʥʽ; 

2) ʚʠʷʚʣʝʥʥ ̫ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ 

ʷʢʦʩʪʽ ʇɿ, ʷʢʽ ʥʝʤʦʞʣʠʚʦ ʦʙʯʠʩʣʠʪʠ ʥʘ ʦʩʥʦʚʽ ʥʘʷʚʥʠʭ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ 

ʨʝʘʣʴʥʦʛʦ ʇɿ ʘʪʨʠʙʫʪʽʚ; 

3) ʬʦʨʤʫʚʘʥʥ ̫ ʚʠʩʥʦʚʢʫ ʧʨʦ ʜʦʩʪʘʪʥʽʩʪʴ ʘʙʦ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʫ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʞʥʦʾ ʥʝʬʫʥʢʮʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇɿ 

ʦʢʨʝʤʦ ʪʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʇɿ ʨʘʟʦʤ; 

4) ʨʦʟʨʘʭʫʥʦʢ ʯʠʩʣʦʚʠʭ ʦʮʽʥʦʢ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʥʘʷʚʥʦʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ 

ʚʠʤʦʛ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʞʥʦʾ ʥʝʬʫʥʢʮʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇɿ ʟʘ 

ʬʦʨʤʫʣʦʶ (3.1): 
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ʜʝ kj ï ʢʽʣʴʢʽʩʪʴ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ j-ʾ ʥʝʬʫʥʢʮʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇɿ (j=1é8, 

ʦʩʢʽʣʴʢʠ ʫ ʩʪʘʥʜʘʨʪʽ ISO 25010 ʚʠʟʥʘʯʝʥʦ ʩʘʤʝ 8 ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-

ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ), qmi ï ʢʽʣʴʢʽʩʪʴ ʚʽʜʩʫʪʥʽʭ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʨʝʘʣʴʥʦʛʦ 

ʇɿ ʘʪʨʠʙʫʪʽʚ ʜʣʷ i-ʾ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢʠ j-ʾ ʥʝʬʫʥʢʮʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇɿ, qni ï 

ʢʽʣʴʢʽʩʪʴ ʥʝʦʙʭʽʜʥʠʭ ʘʪʨʠʙʫʪʽʚ ʜʣʷ i-ʾ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢʠ j-ʾ ʥʝʬʫʥʢʮʽʡʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇɿ (ʚʠʟʥʘʯʘʻʪʴʩʷ ʙʘʟʦʚʠʤʠ ʦʥʪʦʣʦʛʽʷʤʠ ʜʣʷ ʢʦʞʥʦʾ ʥʝʬʫʥʢʮʽʡʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ-ʩʢʣʘʜʦʚʦʾ ʷʢʦʩʪʽ ʇɿ); 

5) ʨʦʟʨʘʭʫʥʦʢ ʯʠʩʣʦʚʦʾ ʦʮʽʥʢʠ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʥʘʷʚʥʦʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ 

ʚʠʤʦʛ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ 

ʷʢʦʩʪʽ ʇɿ ʟʘ ʬʦʨʤʫʣʦʶ (3.2): 
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ʜʝ k ï ʢʽʣʴʢʽʩʪʴ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢïʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ (k=8 ʚʽʜʧʦʚʽʜʥʦ 

ʜʦ ISO 25010), qmcj ï ʢʽʣʴʢʽʩʪʴ ʚʽʜʩʫʪʥʽʭ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʨʝʘʣʴʥʦʛʦ ʇɿ 

ʘʪʨʠʙʫʪʽʚ ʜʣʷ j-ʾ ʥʝʬʫʥʢʮʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇɿ, qncj ï ʢʽʣʴʢʽʩʪʴ ʥʝʦʙʭʽʜʥʠʭ 

ʘʪʨʠʙʫʪʽʚ ʜʣʷ j-ʾ ʥʝʬʫʥʢʮʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇɿ (ʚʠʟʥʘʯʘʻʪʴʩʷ ʙʘʟʦʚʠʤʠ 

ʦʥʪʦʣʦʛʽʷʤʠ ʜʣʷ ʢʦʞʥʦʾ ʥʝʬʫʥʢʮʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ-ʩʢʣʘʜʦʚʦʾ ʷʢʦʩʪʽ ʇɿ); 

6) ʚʽʟʫʘʣʽʟʘʮʽ ̫ ʧʨʦʛʘʣʠʥ ʫ ʟʥʘʥʥʷʭ ʱʦʜʦ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-

ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ.  

ʇʨʦʧʦʥʦʚʘʥʠʡ ʘʛʝʥʪ ʻ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤ, ʪʦʤʫ ʱʦ ʚʽʥ ʘʚʪʦʤʘʪʠʯʥʦ 

ʦʧʨʘʮʴʦʚʫʻ ʥʘʷʚʥʽ ʟʥʘʥʥʷ (ʚʠʤʦʛʠ ʱʦʜʦ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ ʚʠʛʣʷʜʽ ʦʥʪʦʣʦʛʽʡ) ʪʘ ʬʦʨʤʫʻ ʥʦʚʽ ʟʥʘʥʥʷ (ʦʥʪʦʣʦʛʽʾ ʜʣʷ ʨʝʘʣʴʥʦʛʦ 

ʇɿ, ʚʠʩʥʦʚʢʠ ʧʨʦ ʨʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ, ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ 

ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ).  

ɼʘʥʠʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ ʥʝ ʧʨʘʮʶʻ ʟ ʥʝʯʽʪʢʠʤʠ ʜʘʥʠʤʠ, ʦʩʢʽʣʴʢʠ 

ʟʘʜʘʯʘ ʦʮʽʥʶʚʘʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʥʝ ʧʝʨʝʜʙʘʯʘʻ ʥʝʯʽʪʢʦʩʪʽ. ʅʝʦʙʭʽʜʥʠʡ 

ʘʪʨʠʙʫʪ ʘʙʦ ʧʨʠʩʫʪʥʽʡ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ, ʘʙʦ ʚʽʜʩʫʪʥʽʡ ʫ ʥʽʡ ʽ ʪʦʜʽ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʧʘʜʽʥʥʷ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʚʝʣʠʯʠʥʫ, ʷʢʘ ʟʘʣʝʞʠʪʴ ʚʽʜ ʪʦʛʦ, ʩʢʽʣʴʢʠ 

ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘʣʝʞʘʪʴ ʚʽʜ ʜʘʥʦʛʦ ʘʪʨʠʙʫʪʫ (ʢʦʨʝʣʶʶʪʴ ʟʘ ʥʠʤ). 
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ɿʘ ʘʥʘʣʦʛʽʻʶ ʨʦʟʨʦʙʠʤʦ ʤʝʪʦʜ ʜʽʷʣʴʥʦʩʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ 

ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʦʮʽʥʢʠ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʧʨʝʜʤʝʪ ʦʮʽʥʶʚʘʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʨʠʢ ʩʢʣʘʜʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʇɿ. ɹʘʟʦʚʦʶ ʜʣʷ 

ʪʘʢʦʛʦ ʘʛʝʥʪʘ ʚʠʩʪʫʧʘʪʠʤʝ ʦʥʪʦʣʦʛʽʷ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ çɯʥʞʝʥʝʨʽʷ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷè (ʯʘʩʪʠʥʘ çʗʢʽʩʪʴ ʪʘ ʩʢʣʘʜʥʽʩʪʴ ʇɿ. ʄʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟè), ʨʦʟʨʦʙʣʝʥʘ 

ʫ ʨʦʟʜʽʣʽ 2. ʂʨʽʤ ʮʴʦʛʦ, ʯʠʩʣʦʚʘ ʦʮʽʥʢʘ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʤʝʪʨʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʦʙʯʠʩʣʶʚʘʪʠʤʝʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 
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ʜʝ l ï ʢʽʣʴʢʽʩʪʴ ʤʝʪʨʠʢ (l=24, ʦʩʢʽʣʴʢʠ ʙʫʣʦ ʦʙʨʘʥʦ ʩʘʤʝ 24 ʤʝʪʨʠʢʠ ʩʢʣʘʜʥʦʩʪʽ ʪʘ 

ʷʢʦʩʪʽ, ʜʦʩʪʫʧʥʠʭ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ), qmʽj ï ʢʽʣʴʢʽʩʪʴ ʚʽʜʩʫʪʥʽʭ ʫ 

ʨʝʘʣʴʥʽʡ ʩʧʝʮʠʬʽʢʘʮʽʾ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ j-ʾ ʤʝʪʨʠʢʠ, qnʽj ï ʢʽʣʴʢʽʩʪʴ ʥʝʦʙʭʽʜʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ j-ʾ ʤʝʪʨʠʢʠ (ʚʠʟʥʘʯʘʻʪʴʩʷ ʙʘʟʦʚʦʶ ʦʥʪʦʣʦʛʽʻʶ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ 

çɯʥʞʝʥʝʨʽʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷè (ʯʘʩʪʠʥʘ çʗʢʽʩʪʴ ʪʘ ʩʢʣʘʜʥʽʩʪʴ ʇɿ. 

ʄʝʪʨʠʯʥʠʡ ʘʥʘʣʽʟè)), j=1..k, Ɇ(qnij)=72 ï ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʧʦʢʘʟʥʠʢʽʚ (ʚ ʪ.ʯ. ʡ 

ʪʠʭ, ʱʦ ʧʦʚʪʦʨʶʶʪʴʩʷ), ʚʽʜ ʷʢʠʭ ʟʘʣʝʞʘʪʴ ʤʝʪʨʠʢʠ ʇɿ. 

ʊʦʜʽ ʤʝʪʦʜ ʜʽʷʣʴʥʦʩʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ 

ʧʽʜʭʦʜʫ ʜʣʷ ʦʮʽʥʢʠ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʥʘ ʧʨʝʜʤʝʪ ʦʮʽʥʶʚʘʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʤʝʪʨʠʢ ʩʢʣʘʜʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʇɿ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ. 3.3. 
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ʈʠʩ. 3.3 ï ʄʝʪʦʜ ʜʽʷʣʴʥʦʩʪʽ ɯɸ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʦʮʽʥʢʠ 

ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʧʨʝʜʤʝʪ 

ʦʮʽʥʶʚʘʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʨʠʢ 

ʩʢʣʘʜʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʇɿ 

 

ʈʦʟʨʦʙʣʝʥʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʘʛʝʥʪʠ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ 

ʧʨʝʜʤʝʪ ʦʮʽʥʶʚʘʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ ʪʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʨʠʢ ʇɿ 

ʬʦʨʤʫʻ ʚʠʩʥʦʚʦʢ ʧʨʦ ʜʦʩʪʘʪʥʽʩʪʴ ʘʙʦ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ (ʘʪʨʠʙʫʪʽʚ ʪʘ/ʘʙʦ 

ʧʦʢʘʟʥʠʢʽʚ) ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʇɿ, ʦʙʯʠʩʣʶʶʪʴ ʯʠʩʣʦʚʫ ʦʮʽʥʢʫ ʨʽʚʥʷ 

ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ, ʘ ʪʘʢʦʞ ʚʽʟʫʘʣʽʟʦʚʘʥʦ ʥʘʜʘʶʪʴ ʚʽʜʩʫʪʥʽ ʘʪʨʠʙʫʪʠ ʪʘ/ʘʙʦ 

ʧʦʢʘʟʥʠʢʠ ʟ ʨʦʟʧʦʜʽʣʦʤ ʟʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʪʘ/ʘʙʦ ʤʝʪʨʠʢʘʤʠ, ʜʣʷ ʷʢʠʭ ʚʦʥʠ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ. 
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3.3. ɽʢʩʧʝʨʠʤʝʥʪʠ: ʘʥʘʣʽʟ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫ ʩʧʝʮʠʬʽʢʘʮʽʷʭ 

ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʛʝʥʪʽʚ 

 

ʅʘ ʦʩʥʦʚʽ ʨʦʟʨʦʙʣʝʥʠʭ ʤʝʪʦʜʽʚ ʜʽʷʣʴʥʦʩʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʛʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ 

ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʩʝʤʘʥʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ (ʧʘʨʩʠʥʛʫ) ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ 

ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʚʽʜʧʦʚʽʜʥ ̔ ʽʥʪʝʣʝʢʪʫʘʣʴʥ ̔

ʘʛʝʥʪʠ, ʷʢʽ ʙʫʣʠ ʘʧʨʦʙʦʚʘʥʽ ʥʘ ʨʝʘʣʴʥʠʭ ʩʧʝʮʠʬʽʢʘʮʽʷʭ ʚʠʤʦʛ ʜʦ ʇɿ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʧʝʨʰʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʩʧʝʮʠʬʽʢʘʮʽʷ 

ʚʠʤʦʛ ʜʦ ʨʝʘʣʴʥʦʛʦ ʇɿ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʯʠʤʠ 

ʧʨʦʮʝʩʘʤʠ ʊʆɺ çɼʝʡʤʦʩè. ɼʣʷ ʦʮʽʥʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʥʝʬʫʥʢʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫ ʮʽʡ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʇɿ, ʨʦʟʨʦʙʣʝʥʠʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ 

ʩʬʦʨʤʫʚʘʚ ʨʝʘʣʴʥʽ ʦʥʪʦʣʦʛʽʾ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟʘ ʩʧʝʮʠʬʽʢʘʮʽʻʶ ʚʠʤʦʛ 

ʜʦ ʨʝʘʣʴʥʦʛʦ ʇɿ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʯʠʤʠ ʧʨʦʮʝʩʘʤʠ 

ʊʆɺ çɼʝʡʤʦʩè, ʧʽʩʣʷ ʯʦʛʦ ʚʠʢʦʥʘʚ ʩʧʽʚʩʪʘʚʣʝʥʥʷ ʪʘ ʧʦʨʽʚʥʷʥʥʷ ʨʝʘʣʴʥʠʭ ʽ ʙʘʟʦʚʠʭ 

ʦʥʪʦʣʦʛʽʡ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʇɿ, ʚʥʘʩʣʽʜʦʢ ʷʢʦʛʦ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ 

ʤʥʦʞʠʥʠ ʚʽʜʩʫʪʥʽʭ ʘʪʨʠʙʫʪʽʚ ʜʣʷ ʢʦʞʥʦʾ ʥʝʬʫʥʢʮʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

1) ʚʽʜʩʫʪʥʽ ʘʪʨʠʙʫʪʠ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çʅʘʜʽʡʥʽʩʪʴè: ʂʽʣʴʢʽʩʪʴ ʚʽʜʤʦʚ, 

ʂʽʣʴʢʽʩʪʴ ʪʝʩʪʦʚʠʭ ʚʠʧʘʜʢʽʚ, ʂʽʣʴʢʽʩʪʴ ʬʽʢʩʦʚʘʥʠʭ ʚʽʜʤʦʚ, ʑʽʣʴʥʽʩʪʴ ʚʽʜʤʦʚ 

ʚʽʜʥʦʩʥʦ ʜʦ ʪʝʩʪʦʚʠʭ ʚʠʧʘʜʢʽʚ, ʂʽʣʴʢʽʩʪʴ ʩʧʦʩʪʝʨʝʞʫʚʘʥʠʭ ʥʝʩʧʨʘʚʥʦʩʪʝʡ, 

ʂʽʣʴʢʽʩʪʴ ʬʫʥʢʮʽʡ, ʂʽʣʴʢʽʩʪʴ ʥʝʩʧʨʘʚʥʦʩʪʝʡ, ʄʦʞʣʠʚʽʩʪʴ ʚʽʜʥʦʚʣʶʚʘʥʦʩʪʽ; ʦʪʞʝ, 

ʨʦʟʨʦʙʣʝʥʠʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ ʥʘʜʘʻ ʚʠʩʥʦʚʦʢ, ʱʦ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ 

ʚʠʤʦʛ ʜʦ ʨʝʘʣʴʥʦʛʦ ʇɿ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʯʠʤʠ 

ʧʨʦʮʝʩʘʤʠ ʊʆɺ çɼʝʡʤʦʩè ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ çʅʘʜʽʡʥʦʩʪʽè; 

2) ʚʽʜʩʫʪʥʽ ʘʪʨʠʙʫʪʠ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çʌʫʥʢʮʽʡʥʘ ʧʨʠʜʘʪʥʽʩʪʴè: ʂʽʣʴʢʽʩʪʴ 

ʬʫʥʢʮʽʡ, ʌʫʥʢʮʽʡʥʘ ʘʜʝʢʚʘʪʥʽʩʪʴ, ʂʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʜʘʥʠʭ, ʆʙʯʠʩʣʶʚʘʣʴʥʘ 

ʪʦʯʥʽʩʪʴ; ʦʪʞʝ, ʨʦʟʨʦʙʣʝʥʠʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ ʥʘʜʘʻ ʚʠʩʥʦʚʦʢ, ʱʦ ʽʥʬʦʨʤʘʮʽʾ 

ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʨʝʘʣʴʥʦʛʦ ʇɿ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʚʠʨʦʙʥʠʯʠʤʠ ʧʨʦʮʝʩʘʤʠ ʊʆɺ çɼʝʡʤʦʩè ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ 

çʌʫʥʢʮʽʡʥʦʾ ʧʨʠʜʘʪʥʦʩʪʽè; 



    84 

 

 

3) ʚʽʜʩʫʪʥʽ ʘʪʨʠʙʫʪʠ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çɽʬʝʢʪʠʚʥʽʩʪʴè: ʂʽʣʴʢʽʩʪʴ ʟʘʜʘʯ, 

ʂʽʣʴʢʽʩʪʴ ʦʮʽʥʦʢ, ʂʽʣʴʢʽʩʪʴ ʚʽʜʤʦʚ, ʂʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ ʚʚʝʜʝʥʥʷ-ʚʠʚʝʜʝʥʥʷ, 

ʂʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʜʘʥʠʭ, ʂʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ ʧʘʤôʷʪʽ, ʄʘʢʩʠʤʫʤ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʦʾ ʧʘʤôʷʪʽ, ʈʦʟʤʽʨ ʙʘʟʠ ʜʘʥʠʭ; ʦʪʞʝ, ʨʦʟʨʦʙʣʝʥʠʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ 

ʘʛʝʥʪ ʥʘʜʘʻ ʚʠʩʥʦʚʦʢ, ʱʦ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʨʝʘʣʴʥʦʛʦ ʇɿ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʯʠʤʠ ʧʨʦʮʝʩʘʤʠ ʊʆɺ çɼʝʡʤʦʩè 

ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ çɽʬʝʢʪʠʚʥʦʩʪʽè; 

4) ʚʽʜʩʫʪʥʽ ʘʪʨʠʙʫʪʠ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çʉʫʤʽʩʥʽʩʪʴè: ʂʽʣʴʢʽʩʪʴ ʚʽʜʤʦʚ, 

ʂʽʣʴʢʽʩʪʴ ʬʫʥʢʮʽʡ, ʂʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʜʘʥʠʭ, ʂʽʣʴʢʽʩʪʴ ʬʦʨʤʘʪʽʚ ʜʘʥʠʭ ʜʣʷ 

ʦʙʤʽʥʫ, ʂʽʣʴʢʽʩʪʴ ʧʨʦʪʦʢʦʣʽʚ ʽʥʪʝʨʬʝʡʩʫ; ʦʪʞʝ, ʨʦʟʨʦʙʣʝʥʠʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ 

ʘʛʝʥʪ ʥʘʜʘʻ ʚʠʩʥʦʚʦʢ, ʱʦ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʨʝʘʣʴʥʦʛʦ ʇɿ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʯʠʤʠ ʧʨʦʮʝʩʘʤʠ ʊʆɺ çɼʝʡʤʦʩè 

ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ çʉʫʤʽʩʥʦʩʪʽè; 

5) ʚʽʜʩʫʪʥʽ ʘʪʨʠʙʫʪʠ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çʉʫʧʨʦʚʦʜʞʫʚʘʥʽʩʪʴè: ʂʽʣʴʢʽʩʪʴ 

ʚʽʜʤʦʚ, ʂʽʣʴʢʽʩʪʴ ʬʽʢʩʦʚʘʥʠʭ ʚʽʜʤʦʚ, ʂʽʣʴʢʽʩʪʴ ʬʫʥʢʮʽʡ, ʂʽʣʴʢʽʩʪʴ ʤʦʜʫʣʽʚ, 

ʄʽʮʥʽʩʪʴ ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ, ʄʦʞʣʠʚʽʩʪʴ ʟʘʤʽʥʠ ʢʦʤʧʦʥʝʥʪʽʚ, ʂʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ 

ʜʘʥʠʭ, ʂʽʣʴʢʽʩʪʴ ʥʝʦʙʭʽʜʥʠʭ ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʬʫʥʢʮʽʡ, ʂʽʣʴʢʽʩʪʴ ʪʝʩʪʦʚʠʭ ʚʠʧʘʜʢʽʚ, 

ʂʽʣʴʢʽʩʪʴ ʢʦʥʪʨʦʣʴʥʠʭ ʪʦʯʦʢ; ʦʪʞʝ, ʨʦʟʨʦʙʣʝʥʠʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ ʥʘʜʘʻ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʨʝʘʣʴʥʦʛʦ ʇɿ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʯʠʤʠ ʧʨʦʮʝʩʘʤʠ ʊʆɺ çɼʝʡʤʦʩè ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ 

ʦʙʯʠʩʣʝʥʥʷ çʉʫʧʨʦʚʦʜʞʫʚʘʥʦʩʪʽè; 

6) ʚʽʜʩʫʪʥʽ ʘʪʨʠʙʫʪʠ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çʄʦʞʣʠʚʽʩʪʴ ʧʝʨʝʥʦʩʫè: ʂʽʣʴʢʽʩʪʴ 

ʬʫʥʢʮʽʡ, ʂʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʜʘʥʠʭ, ʂʽʣʴʢʽʩʪʴ ʩʪʨʫʢʪʫʨ ʜʘʥʠʭ,  ʂʽʣʴʢʽʩʪʴ ʦʧʝʨʘʮʽʡ 

ʥʘʣʘʰʪʫʚʘʥʥʷ, ʂʽʣʴʢʽʩʪʴ ʢʨʦʢʽʚ ʽʥʩʪʘʣʷʮʽʾ; ʦʪʞʝ, ʨʦʟʨʦʙʣʝʥʠʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ 

ʘʛʝʥʪ ʥʘʜʘʻ ʚʠʩʥʦʚʦʢ, ʱʦ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʨʝʘʣʴʥʦʛʦ ʇɿ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʯʠʤʠ ʧʨʦʮʝʩʘʤʠ ʊʆɺ çɼʝʡʤʦʩè 

ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ çʄʦʞʣʠʚʦʩʪʽ ʧʝʨʝʥʦʩʫè; 

7) ʚʽʜʩʫʪʥʽ ʘʪʨʠʙʫʪʠ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çɿʘʭʠʱʝʥʽʩʪʴè: ʂʽʣʴʢʽʩʪʴ ʪʝʩʪʦʚʠʭ 

ʚʠʧʘʜʢʽʚ, ʂʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʜʘʥʠʭ, ʂʽʣʴʢʽʩʪʴ ʪʠʧʽʚ ʜʦʩʪʫʧʫ, ʂʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ 

ʜʘʥʠʭ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʰʠʬʨʫʚʘʥʥʷ ʪʘ ʨʦʟʰʠʬʨʫʚʘʥʥʷ, ʂʽʣʴʢʽʩʪʴ ʧʦʜʽʡ, ʱʦ 



    85 

 

 

ʦʙʨʦʙʣʷʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʦʛʦ ʧʽʜʧʠʩʫ, ʂʽʣʴʢʽʩʪʴ ʜʦʩʪʫʧʽʚ ʜʦ ʩʠʩʪʝʤʠ ʪʘ 

ʜʘʥʠʭ, ʱʦ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʘʧʠʩʘʥʽ ʫ ʩʠʩʪʝʤʥʠʡ ʞʫʨʥʘʣ, ʂʽʣʴʢʽʩʪʴ ʤʝʪʦʜʽʚ 

ʧʝʨʝʚʽʨʢʠ ʘʚʪʝʥʪʠʯʥʦʩʪʽ; ʦʪʞʝ, ʨʦʟʨʦʙʣʝʥʠʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ ʥʘʜʘʻ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʨʝʘʣʴʥʦʛʦ ʇɿ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ 

ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʯʠʤʠ ʧʨʦʮʝʩʘʤʠ ʊʆɺ çɼʝʡʤʦʩè ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ 

ʦʙʯʠʩʣʝʥʥʷ çɿʘʭʠʱʝʥʦʩʪʽè; 

8) ʚʽʜʩʫʪʥʽ ʘʪʨʠʙʫʪʠ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çɿʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷè: 

ʂʽʣʴʢʽʩʪʴ ʬʫʥʢʮʽʡ, ʂʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʜʘʥʠʭ ʚʚʝʜʝʥʥʷ-ʚʠʚʝʜʝʥʥʷ, ʂʽʣʴʢʽʩʪʴ 

ʧʦʩʽʙʥʠʢʽʚ, ʂʽʣʴʢʽʩʪʴ ʟʘʜʘʯ, ʇʦʚʥʦʪʘ ʜʦʢʫʤʝʥʪʘʮʽʾ ʢʦʨʠʩʪʫʚʘʯʘ ʪʘ ʜʦʚʽʜʢʦʚʦʛʦ 

ʬʦʥʜʫ, ʂʽʣʴʢʽʩʪʴ ʝʢʨʘʥʽʚ ʘʙʦ ʬʦʨʤ, ʂʽʣʴʢʽʩʪʴ ʧʦʤʠʣʦʢ ʚʚʝʜʝʥʥʷ-ʚʠʚʝʜʝʥʥʷ, 

ʂʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ ʽʥʪʝʨʬʝʡʩʫ, ʂʽʣʴʢʽʩʪʴ ʣʝʛʢʦ ʟʨʦʟʫʤʽʣʠʭ ʧʦʚʽʜʦʤʣʝʥʴ, ɿʘʛʘʣʴʥʘ 

ʢʽʣʴʢʽʩʪʴ ʧʝʨʝʚʽʨʝʥʠʭ ʧʦʤʠʣʢʦʚʠʭ ʫʤʦʚ, ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʥʝʢʦʨʝʢʪʥʠʭ ʰʘʙʣʦʥʽʚ 

ʦʧʝʨʘʮʽʡ, ʂʽʣʴʢʽʩʪʴ ʛʨʘʬʽʯʥʠʭ ʝʣʝʤʝʥʪʽʚ ʽʥʪʝʨʬʝʡʩʫ, ʉʪʫʧʽʥʴ ʝʨʛʦʥʦʤʽʯʥʦʾ 

ʧʨʠʚʘʙʣʠʚʦʩʪʽ, ɿʘʜʦʚʦʣʝʥʥʷ ʧʦʪʨʝʙ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟ ʦʙʤʝʞʝʥʠʤʠ ʤʦʞʣʠʚʦʩʪʷʤʠ; 

ʦʪʞʝ, ʨʦʟʨʦʙʣʝʥʠʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ ʥʘʜʘʻ ʚʠʩʥʦʚʦʢ, ʱʦ ʽʥʬʦʨʤʘʮʽʾ ʫ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʨʝʘʣʴʥʦʛʦ ʇɿ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ 

ʚʠʨʦʙʥʠʯʠʤʠ ʧʨʦʮʝʩʘʤʠ ʊʆɺ çɼʝʡʤʦʩè ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ çɿʨʫʯʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷè. 

ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʢʦʞʥʦʛʦ ʝʣʝʤʝʥʪʘ ʤʥʦʞʠʥ ʚʽʜʩʫʪʥʽʭ ʘʪʨʠʙʫʪʽʚ ʥʘ ʥʝʬʫʥʢʮʽʡʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇɿ ʪʘ ʾʭ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʨʦʚʝʜʝʥʠʡ ʨʦʟʨʦʙʣʝʥʠʤ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤ ʘʛʝʥʪʦʤ ʥʘ ʦʩʥʦʚʽ ʙʘʟʦʚʠʭ ʦʥʪʦʣʦʛʽʡ ʥʝʬʫʥʢʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʜʘʚ ʤʦʞʣʠʚʽʩʪʴ ʦʙʯʠʩʣʠʪʠ ʢʽʣʴʢʦʩʪʽ ʚʽʜʩʫʪʥʽʭ ʘʪʨʠʙʫʪʽʚ ʜʣʷ 

ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʂʨʽʤ ʮʴʦʛʦ, ʥʘ ʦʩʥʦʚʽ ʪʘʢʦʛʦ 

ʘʥʘʣʽʟʫ ʨʦʟʨʦʙʣʝʥʠʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ ʩʬʦʨʤʫʚʘʚ ʚʠʩʥʦʚʦʢ, ʱʦ ʥʘ ʦʩʥʦʚʽ 

ʥʘʷʚʥʠʭ ʘʪʨʠʙʫʪʽʚ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʨʝʘʣʴʥʦʛʦ ʇɿ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʯʠʤʠ ʧʨʦʮʝʩʘʤʠ ʊʆɺ çɼʝʡʤʦʩè ʥʝʤʦʞʣʠʚʦ ʦʙʯʠʩʣʠʪʠ ʪʘʢʽ 

ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ:  

1) ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çʅʘʜʽʡʥʦʩʪʽè: ɿʨʽʣʽʩʪʴ, ʅʘʷʚʥʽʩʪʴ, ɺʽʜʤʦʚʦʩʪʽʡʢʽʩʪʴ, 

ɺʽʜʥʦʚʣʶʚʘʥʽʩʪʴ, ʪʦʙʪʦ ʥʝʜʦʩʪʘʪʥʴʦ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ 4-ʭ 

ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ çʅʘʜʽʡʥʦʩʪʽè (ʟʛʽʜʥʦ ʩʪʘʥʜʘʨʪʽʚ ISO 25010:2011 [98] ʪʘ ISO 
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25023:2016 [102], ʷʢʽ ʨʝʛʣʘʤʝʥʪʫʶʪʴ ʟʘʣʝʞʥʽʩʪʴ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʽʜ 

ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘ ʪʘʢʦʞ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʽʜ ʘʪʨʠʙʫʪʽʚ; ʩʘʤʝ ʥʘ ʦʩʥʦʚʽ ʮʠʭ 

ʩʪʘʥʜʘʨʪʽʚ ʙʫʣʠ ʨʦʟʨʦʙʣʝʥʽ ʙʘʟʦʚʽ ʦʥʪʦʣʦʛʽʾ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ [1] ʪʘ ʚ ʨʦʟʜʽʣʽ 2); 

2) ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çʌʫʥʢʮʽʡʥʦʾ ʧʨʠʜʘʪʥʦʩʪʽè: ʌʫʥʢʮʽʡʥʘ ʧʦʚʥʦʪʘ, 

ʌʫʥʢʮʽʡʥʘ ʢʦʨʝʢʪʥʽʩʪʴ, ʌʫʥʢʮʽʡʥʘ ʜʦʮʽʣʴʥʽʩʪʴ, ʪʦʙʪʦ ʥʝʜʦʩʪʘʪʥʴʦ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ 3-ʭ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ çʌʫʥʢʮʽʡʥʦʾ ʧʨʠʜʘʪʥʦʩʪʽè; 

3) ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çɽʬʝʢʪʠʚʥʦʩʪʽè: ʇʦʚʝʜʽʥʢʘ ʫ ʯʘʩʽ, ʇʦʚʝʜʽʥʢʘ ʨʝʩʫʨʩʽʚ, 

ɭʤʥʽʩʪʴ, ʪʦʙʪʦ ʥʝʜʦʩʪʘʪʥʴʦ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ 3-ʭ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ  

çɽʬʝʢʪʠʚʥʦʩʪʽè; 

4) ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çʉʫʤʽʩʥʦʩʪʽè: ʉʧʽʚʽʩʥʫʚʘʥʥʷ, ɺʟʘʻʤʦʜʽʷ, ʪʦʙʪʦ 

ʥʝʜʦʩʪʘʪʥʴʦ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʦʙʦʭ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ  çʉʫʤʽʩʥʦʩʪʽè; 

5) ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çʉʫʧʨʦʚʦʜʞʫʚʘʥʦʩʪʽè: ʄʦʜʫʣʴʥʽʩʪʴ, ʇʦʚʪʦʨʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ, ɸʥʘʣʽʟʦʚʘʥʽʩʪʴ, ʄʦʜʠʬʽʢʦʚʘʥʽʩʪʴ, ʊʝʩʪʦʚʘʥʽʩʪʴ, ʪʦʙʪʦ ʥʝʜʦʩʪʘʪʥʴʦ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ 5-ʭ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ  çʉʫʧʨʦʚʦʜʞʫʚʘʥʦʩʪʽè; 

6) ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çʄʦʞʣʠʚʦʩʪʽ ʧʝʨʝʥʦʩʫè: ɸʜʘʧʪʦʚʘʥʽʩʪʴ, ʄʦʞʣʠʚʽʩʪʴ 

ʽʥʩʪʘʣʷʮʽʾ, ʄʦʞʣʠʚʽʩʪʴ ʟʘʤʽʥʠ, ʪʦʙʪʦ ʥʝʜʦʩʪʘʪʥʴʦ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ 

3-ʭ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ  çʄʦʞʣʠʚʦʩʪʽ ʧʝʨʝʥʦʩʫè; 

7) ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çɿʘʭʠʱʝʥʦʩʪʽè: ʂʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ, ʎʽʣʽʩʥʽʩʪʴ, 

ʅʝʚʽʜʭʠʣʶʚʘʥʽʩʪʴ, ʇʽʜʟʚʽʪʥʽʩʪʴ, ɯʜʝʥʪʠʯʥʽʩʪʴ, ʪʦʙʪʦ ʥʝʜʦʩʪʘʪʥʴʦ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ 5-ʭ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ  çɿʘʭʠʱʝʥʦʩʪʽè; 

8) ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çɿʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷè: ʈʦʟʧʽʟʥʘʚʘʥʥʷ ʜʦʮʽʣʴʥʦʩʪʽ, 

ʄʦʞʣʠʚʽʩʪʴ ʚʠʚʯʝʥʥʷ, ʂʝʨʦʚʘʥʽʩʪʴ, ɿʘʭʠʩʪ ʚʽʜ ʧʦʤʠʣʦʢ ʢʦʨʠʩʪʫʚʘʯʘ, 

ɽʩʪʝʪʠʯʥʽʩʪʴ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ, ɼʦʩʪʫʧʥʽʩʪʴ, ʪʦʙʪʦ ʥʝʜʦʩʪʘʪʥʴʦ ʽʥʬʦʨʤʘʮʽʾ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ 6-ʭ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ  çɿʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷè. 

ʆʪʞʝ, ʨʦʟʨʦʙʣʝʥʠʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ ʥʘʜʘʚ ʚʠʩʥʦʚʦʢ, ʱʦ ʘʪʨʠʙʫʪʽʚ, 

ʥʘʷʚʥʠʭ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʨʝʘʣʴʥʦʛʦ ʇɿ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʯʠʤʠ ʧʨʦʮʝʩʘʤʠ ʊʆɺ çɼʝʡʤʦʩè, ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ 

ʚʩʽʭ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʚʩʽʭ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʇɿ. ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ 
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ʜʦ ʨʝʘʣʴʥʦʛʦ ʇɿ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʯʠʤʠ ʧʨʦʮʝʩʘʤʠ 

ʊʆɺ çɼʝʡʤʦʩè ʩʣʽʜ ʚʠʢʦʥʘʪʠ ʜʦʧʦʚʥʝʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʱʝʟʘʟʥʘʯʝʥʠʤʠ 

ʚʽʜʩʫʪʥʽʤʠ ʘʪʨʠʙʫʪʘʤʠ. 

ɺʽʟʫʘʣʽʟʘʮʽʶ ʧʨʦʛʘʣʠʥ ʫ ʟʥʘʥʥʷʭ ʱʦʜʦ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʇɿ, 

ʥʘʜʘʥʘ ʨʦʟʨʦʙʣʝʥʠʤ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤ ʘʛʝʥʪʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘ ʨʠʩ. 3.4-3.11, ʥʘ 

ʷʢʠʭ ʚʽʜʩʫʪʥʽ ʘʪʨʠʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʷʢ ʟʘʢʨʝʩʣʝʥʽ, ʘ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʷʢʠʭ ʥʘʷʚʥʠʭ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʘʪʨʠʙʫʪʽʚ ʥʝʜʦʩʪʘʪʥʴʦ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʷʢ 

ʦʢʨʝʩʝʣʥʽ ʢʦʣʦʤ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʙʘʟʦʚʠʭ ʦʥʪʦʣʦʛʽʷʭ.  

 

ʈʠʩ. 3.4 ï  ɺʽʟʫʘʣʽʟʘʮʽʷ ʧʨʦʛʘʣʠʥ ʫ ʟʥʘʥʥʷʭ ʱʦʜʦ çʅʘʜʽʡʥʦʩʪʽè 

 



    88 

 

 

 

ʈʠʩ. 3.5 ï ɺʽʟʫʘʣʽʟʘʮʽʷ ʧʨʦʛʘʣʠʥ ʫ ʟʥʘʥʥʷʭ ʱʦʜʦ çʌʫʥʢʮʽʡʥʦʾ ʧʨʠʜʘʪʥʦʩʪʽè 

 

 

ʈʠʩ. 3.6 ï  ɺʽʟʫʘʣʽʟʘʮʽʷ ʧʨʦʛʘʣʠʥ ʫ ʟʥʘʥʥʷʭ ʱʦʜʦ çɽʬʝʢʪʠʚʥʦʩʪʽè 
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ʈʠʩ. 3.7 ï  ɺʽʟʫʘʣʽʟʘʮʽʷ ʧʨʦʛʘʣʠʥ ʫ ʟʥʘʥʥʷʭ ʱʦʜʦ çʉʫʤʽʩʥʦʩʪʽè 

 

 

ʈʠʩ. 3.8 ï  ɺʽʟʫʘʣʽʟʘʮʽʷ ʧʨʦʛʘʣʠʥ ʫ ʟʥʘʥʥʷʭ ʱʦʜʦ çʉʫʧʨʦʚʦʜʞʫʚʘʥʦʩʪʽè 
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ʈʠʩ. 3.9 ï  ɺʽʟʫʘʣʽʟʘʮʽʷ ʧʨʦʛʘʣʠʥ ʫ ʟʥʘʥʥʷʭ ʱʦʜʦ çʄʦʞʣʠʚʦʩʪʽ ʧʝʨʝʥʦʩʫè 

 

 

ʈʠʩ. 3.10 ï ɺʽʟʫʘʣʽʟʘʮʽʷ ʧʨʦʛʘʣʠʥ ʫ ʟʥʘʥʥʷʭ ʱʦʜʦ çɿʘʭʠʱʝʥʦʩʪʽè 
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ʈʠʩ. 3.11 ï ɺʽʟʫʘʣʽʟʘʮʽʷ ʧʨʦʛʘʣʠʥ ʫ ʟʥʘʥʥʷʭ ʱʦʜʦ çɿʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷè 

 

ʏʠʩʣʦʚʘ ʦʮʽʥʢʘ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʥʘʷʚʥʦʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʽʥʬʦʨʤʘʮʽʾ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʘʥʦʚʠʪʴ: 

1) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çʅʘʜʽʡʥʦʩʪʽè: 
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2) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çʌʫʥʢʮʽʡʥʦʾ ʧʨʠʜʘʪʥʦʩʪʽè: 

%,

))((

DFs 59590
3

6

2

5

2

4

2
3

-=

++-

=  

3) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çɽʬʝʢʪʠʚʥʦʩʪʽè: 
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4) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çʉʫʤʽʩʥʦʩʪʽè: 
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5) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çʉʫʧʨʦʚʦʜʞʫʚʘʥʦʩʪʽè: 
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6) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çʄʦʞʣʠʚʦʩʪʽ ʧʝʨʝʥʦʩʫè: 
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7) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çɿʘʭʠʱʝʥʦʩʪʽè: 
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8) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çɿʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷè: 
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ʏʠʩʣʦʚʘ ʦʮʽʥʢʘ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʥʘʷʚʥʦʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʽʥʬʦʨʤʘʮʽʾ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ: 
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ʆʪʞʝ, ʨʦʟʨʦʙʣʝʥʠʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ ʥʘʜʘʻ ʚʠʩʥʦʚʦʢ: çʋ ʘʥʘʣʽʟʦʚʘʥʽʡ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʇɿ ʥʝʜʦʩʪʘʪʥʴʦ ʘʪʨʠʙʫʪʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ 

ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʈʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʥʘʷʚʥʦʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çʅʘʜʽʡʥʦʩʪʽè ʩʪʘʥʦʚʠʪʴ 60%. ʈʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ 

ʥʘʷʚʥʦʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çʌʫʥʢʮʽʡʥʦʾ 

ʧʨʠʜʘʪʥʦʩʪʽè ʩʪʘʥʦʚʠʪʴ 59%. ʈʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʥʘʷʚʥʦʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çɽʬʝʢʪʠʚʥʦʩʪʽè ʩʪʘʥʦʚʠʪʴ 65%. ʈʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ 

ʥʘʷʚʥʦʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çʉʫʤʽʩʥʦʩʪʽè ʩʪʘʥʦʚʠʪʴ 
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43%. ʈʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʥʘʷʚʥʦʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

çʉʫʧʨʦʚʦʜʞʫʚʘʥʦʩʪʽè ʩʪʘʥʦʚʠʪʴ 57%. ʈʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʥʘʷʚʥʦʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ 

ʚʠʤʦʛ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çʄʦʞʣʠʚʦʩʪʽ ʧʝʨʝʥʦʩʫè ʩʪʘʥʦʚʠʪʴ 52%. ʈʽʚʝʥʴ 

ʜʦʩʪʘʪʥʦʩʪʽ ʥʘʷʚʥʦʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

çɿʘʭʠʱʝʥʦʩʪʽè ʩʪʘʥʦʚʠʪʴ 45%. ʈʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʥʘʷʚʥʦʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çɿʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷè ʩʪʘʥʦʚʠʪʴ 64%. ʈʽʚʝʥʴ 

ʜʦʩʪʘʪʥʦʩʪʽ ʥʘʷʚʥʦʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ 

ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʘʥʦʚʠʪʴ 59%. ɭ ʧʦʪʨʝʙʘ ʜʦʧʦʚʥʝʥʥʷ ʮʽʻʾ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʘʪʨʠʙʫʪʘʤʠ, ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʚʩʽʭ ʥʝʬʫʥʢʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢè. 

ʄʠ ʨʝʢʦʤʝʥʜʫʻʤʦ ʧʨʠʡʥʷʪʠ ʨʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ, ʷʢʠʡ ʜʦʨʽʚʥʶʻ 85%, ʘʣʝ 

ʦʩʪʘʪʦʯʥʝ ʨʽʰʝʥʥʷ ʱʦʜʦ ʥʝʦʙʭʽʜʥʦʛʦ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʧʨʠʡʤʘʻʪʴʩʷ ʟʘʤʦʚʥʠʢʦʤ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʂʣʽʻʥʪ ʤʦʞʝ ʚʩʪʘʥʦʚʠʪʠ ʧʦʨʽʛ ʮʴʦʛʦ ʨʽʚʥʷ, ʥʘʧʨʠʢʣʘʜ, 

90%, 95% ʘʙʦ 100% (ʥʘʚʽʪʴ ʜʣʷ ʥʝʢʨʠʪʠʯʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ). ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʚʠʩʥʦʚʢʽʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʟʘʤʦʚʥʠʢ ʚʠʨʽʰʠʚ, ʱʦ 

ʨʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʚʠʤʦʛ ʨʦʟʛʣʷʜʫʚʘʥʦʾ ʩʧʝʮʠʬʽʢʘʮʽʾ ʥʝ ʻ ʜʦʧʫʩʪʠʤʠʤ 

ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ ʥʘʜ ʧʨʦʛʨʘʤʥʠʤ ʧʨʦʻʢʪʦʤ.  

ʈʦʟʨʦʙʥʠʢʠ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʥʝʩʣʠ ʟʤʽʥʠ ʫ ʚʠʤʦʛʠ, ʚʨʘʭʦʚʫʶʯʠ ʚʽʟʫʘʣʽʟʦʚʘʥʽ 

ʨʝʢʦʤʝʥʜʘʮʽʾ, ʥʘʜʘʥʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤ ʘʛʝʥʪʦʤ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ. 

ʇʽʩʣʷ ʜʦʦʧʨʘʮʶʚʘʥʥʷ, ʩʧʝʮʠʬʽʢʘʮʽʷ ʟʥʦʚ ʙʫʣʘ ʧʨʦʘʥʘʣʽʟʦʚʘʥʘ ʨʦʟʨʦʙʣʝʥʠʤʠ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤʠ ʘʛʝʥʪʘʤʠ, ʚʥʘʩʣʽʜʦʢ ʷʢʦʛʦ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʤʥʦʞʠʥʠ ʚʽʜʩʫʪʥʽʭ 

ʘʪʨʠʙʫʪʽʚ ʜʣʷ ʢʦʞʥʦʾ ʥʝʬʫʥʢʮʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ: 

1) ʚʽʜʩʫʪʥʽ ʘʪʨʠʙʫʪʠ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çʅʘʜʽʡʥʽʩʪʴè: ʑʽʣʴʥʽʩʪʴ ʚʽʜʤʦʚ 

ʚʽʜʥʦʩʥʦ ʜʦ ʪʝʩʪʦʚʠʭ ʚʠʧʘʜʢʽʚ, ʄʦʞʣʠʚʽʩʪʴ ʚʽʜʥʦʚʣʶʚʘʥʦʩʪʽ; ʦʪʞʝ, ʨʦʟʨʦʙʣʝʥʠʡ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ ʥʘʜʘʻ ʚʠʩʥʦʚʦʢ, ʱʦ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ 

ʨʝʘʣʴʥʦʛʦ ʇɿ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʯʠʤʠ ʧʨʦʮʝʩʘʤʠ ʊʆɺ 

çɼʝʡʤʦʩè ʚʩʝ ʱʝ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ çʅʘʜʽʡʥʦʩʪʽè; 

2) ʚʽʜʩʫʪʥʽʡ ʘʪʨʠʙʫʪ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çʌʫʥʢʮʽʡʥʘ ʧʨʠʜʘʪʥʽʩʪʴè: 

ʌʫʥʢʮʽʡʥʘ ʘʜʝʢʚʘʪʥʽʩʪʴ; ʦʪʞʝ, ʨʦʟʨʦʙʣʝʥʠʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ ʥʘʜʘʻ 

ʚʠʩʥʦʚʦʢ, ʱʦ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʨʝʘʣʴʥʦʛʦ ʇɿ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ 
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ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʯʠʤʠ ʧʨʦʮʝʩʘʤʠ ʊʆɺ çɼʝʡʤʦʩè ʚʩʝ ʱʝ ʥʝʜʦʩʪʘʪʥʴʦ 

ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ çʌʫʥʢʮʽʡʥʦʾ ʧʨʠʜʘʪʥʦʩʪʽè; 

3) ʚʽʜʩʫʪʥʽ ʘʪʨʠʙʫʪʠ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çɽʬʝʢʪʠʚʥʽʩʪʴè: ʂʽʣʴʢʽʩʪʴ ʦʮʽʥʦʢ, 

ʈʦʟʤʽʨ ʙʘʟʠ ʜʘʥʠʭ; ʦʪʞʝ, ʨʦʟʨʦʙʣʝʥʠʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ ʥʘʜʘʻ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʨʝʘʣʴʥʦʛʦ ʇɿ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʯʠʤʠ ʧʨʦʮʝʩʘʤʠ ʊʆɺ çɼʝʡʤʦʩè ʚʩʝ ʱʝ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ 

ʦʙʯʠʩʣʝʥʥʷ çɽʬʝʢʪʠʚʥʦʩʪʽè; 

4) ʚʽʜʩʫʪʥʽ ʘʪʨʠʙʫʪʠ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çʉʫʤʽʩʥʽʩʪʴè: ʂʽʣʴʢʽʩʪʴ ʬʦʨʤʘʪʽʚ 

ʜʘʥʠʭ ʜʣʷ ʦʙʤʽʥʫ, ʂʽʣʴʢʽʩʪʴ ʧʨʦʪʦʢʦʣʽʚ ʽʥʪʝʨʬʝʡʩʫ; ʦʪʞʝ, ʨʦʟʨʦʙʣʝʥʠʡ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ ʥʘʜʘʻ ʚʠʩʥʦʚʦʢ, ʱʦ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ 

ʨʝʘʣʴʥʦʛʦ ʇɿ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʯʠʤʠ ʧʨʦʮʝʩʘʤʠ ʊʆɺ 

çɼʝʡʤʦʩè ʚʩʝ ʱʝ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ çʉʫʤʽʩʥʦʩʪʽè; 

5) ʚʽʜʩʫʪʥʽ ʘʪʨʠʙʫʪʠ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çʉʫʧʨʦʚʦʜʞʫʚʘʥʽʩʪʴè: ʄʽʮʥʽʩʪʴ 

ʚʘʨʽʘʙʝʣʴʥʦʩʪʽ, ʄʦʞʣʠʚʽʩʪʴ ʟʘʤʽʥʠ ʢʦʤʧʦʥʝʥʪʽʚ, ʂʽʣʴʢʽʩʪʴ ʥʝʦʙʭʽʜʥʠʭ 

ʜʽʘʛʥʦʩʪʠʯʥʠʭ ʬʫʥʢʮʽʡ; ʦʪʞʝ, ʨʦʟʨʦʙʣʝʥʠʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ ʥʘʜʘʻ ʚʠʩʥʦʚʦʢ, 

ʱʦ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʨʝʘʣʴʥʦʛʦ ʇɿ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʯʠʤʠ ʧʨʦʮʝʩʘʤʠ ʊʆɺ çɼʝʡʤʦʩè ʚʩʝ ʱʝ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ 

ʦʙʯʠʩʣʝʥʥʷ çʉʫʧʨʦʚʦʜʞʫʚʘʥʦʩʪʽè; 

6) ʚʽʜʩʫʪʥʽʭ ʘʪʨʠʙʫʪʽʚ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çʄʦʞʣʠʚʽʩʪʴ ʧʝʨʝʥʦʩʫè ʥʝ 

ʚʠʷʚʣʝʥʦ; ʦʪʞʝ, ʨʦʟʨʦʙʣʝʥʠʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ ʥʘʜʘʻ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʨʝʘʣʴʥʦʛʦ ʇɿ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʯʠʤʠ ʧʨʦʮʝʩʘʤʠ ʊʆɺ çɼʝʡʤʦʩè ʚʞʝ ʜʦʩʪʘʪʥʴʦ ʜʣʷ 

ʦʙʯʠʩʣʝʥʥʷ çʄʦʞʣʠʚʦʩʪʽ ʧʝʨʝʥʦʩʫè; 

7) ʚʽʜʩʫʪʥʽ ʘʪʨʠʙʫʪʠ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çɿʘʭʠʱʝʥʽʩʪʴè: ʂʽʣʴʢʽʩʪʴ ʝʣʝʤʝʥʪʽʚ 

ʜʘʥʠʭ, ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʰʠʬʨʫʚʘʥʥʷ ʪʘ ʨʦʟʰʠʬʨʫʚʘʥʥʷ, ʂʽʣʴʢʽʩʪʴ ʧʦʜʽʡ, ʱʦ 

ʦʙʨʦʙʣʷʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʮʠʬʨʦʚʦʛʦ ʧʽʜʧʠʩʫ; ʦʪʞʝ, ʨʦʟʨʦʙʣʝʥʠʡ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ ʥʘʜʘʻ ʚʠʩʥʦʚʦʢ, ʱʦ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ 

ʨʝʘʣʴʥʦʛʦ ʇɿ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʯʠʤʠ ʧʨʦʮʝʩʘʤʠ ʊʆɺ 

çɼʝʡʤʦʩè ʚʩʝ ʱʝ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ çɿʘʭʠʱʝʥʦʩʪʽè; 
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8) ʚʽʜʩʫʪʥʽ ʘʪʨʠʙʫʪʠ ʜʣʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çɿʨʫʯʥʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷè ʥʝ 

ʚʠʷʚʣʝʥʽ; ʦʪʞʝ, ʨʦʟʨʦʙʣʝʥʠʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ ʥʘʜʘʻ ʚʠʩʥʦʚʦʢ, ʱʦ 

ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʨʝʘʣʴʥʦʛʦ ʇɿ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʯʠʤʠ ʧʨʦʮʝʩʘʤʠ ʊʆɺ çɼʝʡʤʦʩè ʚʞʝ ʜʦʩʪʘʪʥʴʦ ʜʣʷ 

ʦʙʯʠʩʣʝʥʥʷ çɿʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷè. 

ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʢʦʞʥʦʛʦ ʝʣʝʤʝʥʪʘ ʤʥʦʞʠʥ ʚʽʜʩʫʪʥʽʭ ʘʪʨʠʙʫʪʽʚ ʥʘ ʥʝʬʫʥʢʮʽʡʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇɿ ʪʘ ʾʭ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʧʨʦʚʝʜʝʥʠʡ ʨʦʟʨʦʙʣʝʥʠʤ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤ ʘʛʝʥʪʦʤ ʥʘ ʦʩʥʦʚʽ ʙʘʟʦʚʠʭ ʦʥʪʦʣʦʛʽʡ ʥʝʬʫʥʢʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʜʘʚ ʤʦʞʣʠʚʽʩʪʴ ʦʙʯʠʩʣʠʪʠ ʢʽʣʴʢʦʩʪʽ ʚʽʜʩʫʪʥʽʭ ʘʪʨʠʙʫʪʽʚ ʜʣʷ 

ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʂʨʽʤ ʮʴʦʛʦ, ʥʘ ʦʩʥʦʚʽ ʪʘʢʦʛʦ 

ʘʥʘʣʽʟʫ ʨʦʟʨʦʙʣʝʥʠʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ ʩʬʦʨʤʫʚʘʚ ʚʠʩʥʦʚʦʢ, ʱʦ ʥʘ ʦʩʥʦʚʽ 

ʥʘʷʚʥʠʭ ʘʪʨʠʙʫʪʽʚ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʨʝʘʣʴʥʦʛʦ ʇɿ ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʾ ʩʠʩʪʝʤʠ 

ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʯʠʤʠ ʧʨʦʮʝʩʘʤʠ ʊʆɺ çɼʝʡʤʦʩè ʥʝʤʦʞʣʠʚʦ ʦʙʯʠʩʣʠʪʠ ʪʘʢʽ 

ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ:  

1) ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çʅʘʜʽʡʥʦʩʪʽè: ɿʨʽʣʽʩʪʴ, ɺʽʜʥʦʚʣʶʚʘʥʽʩʪʴ, ʪʦʙʪʦ 

ʥʝʜʦʩʪʘʪʥʴʦ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 2-ʭ ʟ 4-ʭ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ çʅʘʜʽʡʥʦʩʪʽè 

(ʟʛʽʜʥʦ ʩʪʘʥʜʘʨʪʽʚ ISO 25010:2011 [98] ʪʘ ISO 25023:2016 [102]); 

2) ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çʌʫʥʢʮʽʡʥʦʾ ʧʨʠʜʘʪʥʦʩʪʽè: ʌʫʥʢʮʽʡʥʘ ʧʦʚʥʦʪʘ, 

ʌʫʥʢʮʽʡʥʘ ʜʦʮʽʣʴʥʽʩʪʴ, ʪʦʙʪʦ ʥʝʜʦʩʪʘʪʥʴʦ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 2ʭ ʟ 3-ʭ 

ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ çʌʫʥʢʮʽʡʥʦʾ ʧʨʠʜʘʪʥʦʩʪʽè; 

3) ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çɽʬʝʢʪʠʚʥʦʩʪʽè: ʇʦʚʝʜʽʥʢʘ ʫ ʯʘʩʽ, ʇʦʚʝʜʽʥʢʘ ʨʝʩʫʨʩʽʚ, 

ɭʤʥʽʩʪʴ, ʪʦʙʪʦ ʥʝʜʦʩʪʘʪʥʴʦ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ 3-ʭ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ  

çɽʬʝʢʪʠʚʥʦʩʪʽè; 

4) ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çʉʫʤʽʩʥʦʩʪʽè: ɺʟʘʻʤʦʜʽʷ, ʪʦʙʪʦ ʥʝʜʦʩʪʘʪʥʴʦ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 1 ʟ 2-ʦʭ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ  çʉʫʤʽʩʥʦʩʪʽè; 

5) ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çʉʫʧʨʦʚʦʜʞʫʚʘʥʦʩʪʽè: ʇʦʚʪʦʨʥʝ ʚʠʢʦʨʠʩʪʘʥʥʷ, 

ɸʥʘʣʽʟʦʚʘʥʽʩʪʴ, ʪʦʙʪʦ ʥʝʜʦʩʪʘʪʥʴʦ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 2-ʭ ʟ 5-ʠ 

ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ  çʉʫʧʨʦʚʦʜʞʫʚʘʥʦʩʪʽè; 

6) ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢʠ çɿʘʭʠʱʝʥʦʩʪʽè: ʂʦʥʬʽʜʝʥʮʽʡʥʽʩʪʴ, ʅʝʚʽʜʭʠʣʶʚʘʥʽʩʪʴ, 

ʪʦʙʪʦ ʥʝʜʦʩʪʘʪʥʴʦ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 2-ʭ ʟ 5-ʠ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ. 
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ʏʠʩʣʦʚʘ ʦʮʽʥʢʘ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʥʘʷʚʥʦʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʽʥʬʦʨʤʘʮʽʾ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʘʥʦʚʠʪʴ: 

1) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çʅʘʜʽʡʥʦʩʪʽè: 

%,

))((

DRb 95950
4

7

1

5

0

4

0

14

1
4

==

+++-

=  

2) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çʌʫʥʢʮʽʡʥʦʾ ʧʨʠʜʘʪʥʦʩʪʽè: 

%,

))((

DFs 86860
3

6

1

5

0

4

1
3

==

++-

=  

3) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çɽʬʝʢʪʠʚʥʦʩʪʽè: 

%,

))((

DPe 86860
3

5

1

14

1

7

1
3

==

++-

=  

4) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çʉʫʤʽʩʥʦʩʪʽè: 

%,

))((

DCb 80800
2

5

2

4

0
2

==

+-

=  

5) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çʉʫʧʨʦʚʦʜʞʫʚʘʥʦʩʪʽè: 

%,

))((

DMb 90900
5

6

0

8

0

6

1

6

2

7

0
5

==

++++-

=  

6) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çʄʦʞʣʠʚʦʩʪʽ ʧʝʨʝʥʦʩʫè: 

%,

))((

DPb 100001
3

3

0

4

0

11

0
3

==

++-

=  

7) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çɿʘʭʠʱʝʥʦʩʪʽè: 

%,

))((

DScr 88880
5

1

0

2

0

2

1

8

0

10

1
5

==

++++-

=  

8) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çɿʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷè: 

%,

))((

DUb 100001
6

5

0

6

0

11

0

13

0

8

0

6

0
6

==

+++++-

=  
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ʏʠʩʣʦʚʘ ʦʮʽʥʢʘ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʥʘʷʚʥʦʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʽʥʬʦʨʤʘʮʽʾ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ: 

%,

))((

D 91910
8

18

0

33

2

23

2

9

2

30

2

26

3

15

2

49

0
8

==

+++++++-

=  

ʆʪʞʝ, ʨʦʟʨʦʙʣʝʥʠʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ ʥʘʜʘʻ ʚʠʩʥʦʚʦʢ: çʋ ʘʥʘʣʽʟʦʚʘʥʽʡ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʇɿ ʥʝʜʦʩʪʘʪʥʴʦ ʘʪʨʠʙʫʪʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ 

ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʈʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʥʘʷʚʥʦʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çʅʘʜʽʡʥʦʩʪʽè ʩʪʘʥʦʚʠʪʴ 95%. ʈʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ 

ʥʘʷʚʥʦʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çʌʫʥʢʮʽʡʥʦʾ 

ʧʨʠʜʘʪʥʦʩʪʽè ʩʪʘʥʦʚʠʪʴ 86%. ʈʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʥʘʷʚʥʦʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çɽʬʝʢʪʠʚʥʦʩʪʽè ʩʪʘʥʦʚʠʪʴ 86%. ʈʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ 

ʥʘʷʚʥʦʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çʉʫʤʽʩʥʦʩʪʽè ʩʪʘʥʦʚʠʪʴ 

80%. ʈʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʥʘʷʚʥʦʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

çʉʫʧʨʦʚʦʜʞʫʚʘʥʦʩʪʽè ʩʪʘʥʦʚʠʪʴ 90%. ʈʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʥʘʷʚʥʦʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ 

ʚʠʤʦʛ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çʄʦʞʣʠʚʦʩʪʽ ʧʝʨʝʥʦʩʫè ʩʪʘʥʦʚʠʪʴ 100%. ʈʽʚʝʥʴ 

ʜʦʩʪʘʪʥʦʩʪʽ ʥʘʷʚʥʦʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

çɿʘʭʠʱʝʥʦʩʪʽè ʩʪʘʥʦʚʠʪʴ 88%. ʈʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʥʘʷʚʥʦʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çɿʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷè ʩʪʘʥʦʚʠʪʴ 100%. ʈʽʚʝʥʴ 

ʜʦʩʪʘʪʥʦʩʪʽ ʥʘʷʚʥʦʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ 

ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʘʥʦʚʠʪʴ 91%. ɭ ʧʦʪʨʝʙʘ ʜʦʧʦʚʥʝʥʥʷ ʮʽʻʾ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʘʪʨʠʙʫʪʘʤʠ, ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʚʩʽʭ ʥʝʬʫʥʢʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢè. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʚʠʩʥʦʚʢʽʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʟʘʤʦʚʥʠʢ ʚʠʨʽʰʠʚ, 

ʱʦ ʨʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʚʠʤʦʛ ʨʦʟʛʣʷʜʫʚʘʥʦʾ ʩʧʝʮʠʬʽʢʘʮʽʾ ʻ ʜʦʧʫʩʪʠʤʠʤ 

ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ ʥʘʜ ʧʨʦʛʨʘʤʥʠʤ ʧʨʦʻʢʪʦʤ.  

ʗʢ ʧʦʢʘʟʘʚ ʧʨʦʚʝʜʝʥʠʡ ʧʝʨʰʠʡ ʝʢʩʧʝʨʠʤʝʥʪ, ʜʦʧʦʚʥʝʥʥʷ ʚʠʤʦʛ ʜʦ 

ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ 

ʩʠʩʪʝʤ ʥʝʦʙʭʽʜʥʠʤʠ ʘʪʨʠʙʫʪʘʤʠ ʧʽʜʚʠʱʠʣʦ: ʨʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ çʅʘʜʽʡʥʦʩʪʽè ʥʘ 35% ï ʟ 60% ʜʦ 95% (ʨʠʩ. 3.12); ʨʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ 
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ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çʌʫʥʢʮʽʡʥʦʾ ʧʨʠʜʘʪʥʦʩʪʽè ʥʘ 27% ï ʟ 59% ʜʦ 86% (ʨʠʩ. 

3.12); ʨʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çɽʬʝʢʪʠʚʥʦʩʪʽè ʥʘ 21% ï ʟ 

65% ʜʦ 86% (ʨʠʩ. 3.12); ʨʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

çʉʫʤʽʩʥʦʩʪʽè ʥʘ 37% ï ʟ 43% ʜʦ 80% (ʨʠʩ. 3.12); ʨʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ çʉʫʧʨʦʚʦʜʞʫʚʘʥʦʩʪʽè ʥʘ 33% ï ʟ 57% ʜʦ 90% (ʨʠʩ. 3.12); ʨʽʚʝʥʴ 

ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çʄʦʞʣʠʚʦʩʪʽ ʧʝʨʝʥʦʩʫè ʥʘ 48% ï ʟ 52% ʜʦ 

100% (ʨʠʩ. 3.12); ʨʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çɿʘʭʠʱʝʥʦʩʪʽè ʥʘ 

43% ï ʟ 45% ʜʦ 88% (ʨʠʩ. 3.12); ʨʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

çɿʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷè ʥʘ 36% ï ʟ 64% ʜʦ 100% (ʨʠʩ. 3.12); ʨʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ 

ʥʘ 32% ï ʟ 59% ʜʦ 91%. 

 

ʈʠʩ. 3.12 ï ʇʨʠʨʽʩʪ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʷʭ ʚʠʤʦʛ ʧʽʩʣʷ 

ʚʨʘʭʫʚʘʥʥʷ ʨʦʟʨʦʙʥʠʢʘʤʠ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʩʥʦʚʢʽʚ, ʥʘʜʘʥʠʭ ʨʦʟʨʦʙʣʝʥʠʤʠ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤ ʘʛʝʥʪʘʤʠ (ʝʢʩʧʝʨʠʤʝʥʪ 1) 

 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʜʨʫʛʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʚ ʚʠʢʦʥʘʥʠʡ ʘʚʪʦʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟ 

(ʧʘʨʩʠʥʛ) ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ.  
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ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʟʨʦʙʣʝʥʦʛʦ ʤʝʪʦʜʫ ʜʽʷʣʴʥʦʩʪʽ, ʨʦʟʨʦʙʣʝʥʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ 

ʘʛʝʥʪʠ ʥʘʜʘʣʠ ʤʥʦʞʠʥʫ ʚʽʜʩʫʪʥʽʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʚʠʤʦʛʘʭ ʜʦ ʇɿ ʩʠʩʪʝʤʠ 

ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ: 

ï ʜʣʷ ʤʝʪʨʠʢ ʩʢʣʘʜʥʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʻʢʪʫ: Quantity Of Modules, Quantity 

Of  Procedures To Read From Data Structure; 

ï ʜʣʷ ʤʝʪʨʠʢ ʷʢʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʻʢʪʫ: Quantity Of Modules, Type Of 

Module Input Data, Type Of Module Output Data, Quantity Of Code Lines, Quantity 

Of Potential Access To Global Variables, Project Duration; 

ï ʜʣʷ ʤʝʪʨʠʢ ʩʢʣʘʜʥʦʩʪʽ ʇɿ: Quantity Of Modules, Quantity Of Code Lines, 

Total Quantity Of Operators, Total Quantity Of Operands; 

ï ʜʣʷ ʤʝʪʨʠʢ ʷʢʦʩʪʽ ʇɿ: Quantity Of Code Lines, Project Duration, Cost Of 

One Line. 

ɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ ʚʠʷʚʣʷʻ ʤʝʪʨʠʢʠ, ʷʢʽ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙʯʠʩʣʝʥʽ ʥʘ 

ʦʩʥʦʚʽ ʧʦʢʘʟʥʠʢʽʚ, ʥʘʷʚʥʠʭ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ 

ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ: 4 (ʟ 4-ʭ) 

ʤʝʪʨʠʢʠ ʩʢʣʘʜʥʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʻʢʪʫ, 4 (ʟ 5-ʠ) ʤʝʪʨʠʢʠ ʷʢʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ 

ʧʨʦʻʢʪʫ, 6 (ʟ 6-ʠ) ʤʝʪʨʠʢ ʩʢʣʘʜʥʦʩʪʽ ʇɿ, 8 (ʟ 9-ʠ) ʤʝʪʨʠʢ ʷʢʦʩʪʽ ʇɿ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ 

ʦʙʯʠʩʣʝʥʽ ʥʘ ʦʩʥʦʚʽ ʥʘʷʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ʏʠʩʣʦʚʘ ʦʮʽʥʢʘ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʤʝʪʨʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ 

ʚʠʤʦʛ ʩʪʘʥʦʚʠʪʴ: 
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Ö=  

ʊʘʢ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ ʥʘʜʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʩʥʦʚʦʢ: çʅʘʷʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʚ ʘʥʘʣʽʟʦʚʘʥʠʭ ʚʠʤʦʛʘʭ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 22 ʤʝʪʨʠʢ (ʟ 24). ʈʽʚʝʥʴ ʜʦʩ-

ʪʘʪʥʦʩʪʽ ʤʝʪʨʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʘʥʘʣʽʟʦʚʘʥʠʭ ʚʠʤʦʛ ʜʦ ʇɿ ʩʪʘʥʦʚʠʪʴ 44,86%. ɭ 

ʧʦʪʨʝʙʘ ʫ ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʚʠʤʦʛ ʰʣʷʭʦʤ ʜʦʧʦʚʥʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚè. 

ɯɸ ʥʘʜʘʻ ʪʘʢʦʞ ʚʽʟʫʘʣʽʟʘʮʽʶ ʚʽʜʩʫʪʥʽʭ ʧʦʢʘʟʥʠʢʽʚ. ʊʘʢʘ ʚʽʟʫʘʣʽʟʘʮʽʷ ʥʘʜʘʻ 

ʢʦʨʠʩʪʫʚʘʯʫ ʩʧʠʩʦʢ ʚʽʜʩʫʪʥʽʭ ʧʦʢʘʟʥʠʢʽʚ; ʚʽʜʦʙʨʘʞʘʻ, ʥʘ ʷʢʽ ʤʝʪʨʠʢʠ ʚʧʣʠʚʘʻ ʪʦʡ 

ʯʠ ʽʥʰʠʡ ʧʦʢʘʟʥʠʢ; ʧʦʢʘʟʫʻ, ʷʢʽ ʧʦʢʘʟʥʠʢʠ ʧʝʨʰʦʯʝʨʛʦʚʦ ʩʣʽʜ ʚʥʝʩʪʠ ʜʦ ʚʠʤʦʛ ʟ 
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ʤʝʪʦʶ ʟʙʽʣʴʰʝʥʥʷ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʾʭ ʽʥʬʦʨʤʘʮʽʾ. ɺʠʢʦʨʠʩʪʘʥʽ ʦʥʪʦʣʦʛʽʾ 

ʧʨʦʷʚʣʷʶʪʴ ʢʦʨʝʣʷʮʽʶ ʤʝʪʨʠʢ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ, ʪʦʙʪʦ ʧʽʜʢʘʟʫʶʪʴ ʢʦʨʠʩʪʫʚʘʯʫ, ʷʢʽ 

ʧʦʢʘʟʥʠʢʠ ʧʦʪʨʽʙʥʦ ʚʥʝʩʪʠ ʫ ʚʠʤʦʛʠ ʧʝʨʰʦʯʝʨʛʦʚʦ ʜʣʷ ʙʽʣʴʰ ʩʪʨʽʤʢʦʛʦ 

ʟʙʽʣʴʰʝʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʤʝʪʨʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʈʽʰʝʥʥʷ ʧʨʦ ʧʦʪʨʝʙʫ ʫ ʚʜʦʩʢʦʥʘʣʝʥʥʽ ʚʠʤʦʛ ʧʨʠʡʤʘʻ ʟʘʤʦʚʥʠʢ ʥʘ ʦʩʥʦʚʽ ʥʘ-

ʜʘʥʦʛʦ ʚʠʩʥʦʚʢʫ ʧʨʦ ʨʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʤʝʪʨʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ɿʘʤʦʚʥʠʢ ʩʠʩʪʝʤʠ 

ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʧʨʠʡʥʷʚ 

ʨʽʰʝʥʥʷ, ʱʦ, ʚʨʘʭʦʚʫʶʯʠ ʥʠʟʴʢʠʡ ʨʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʤʝʪʨʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʚʠʤʦʛʠ 

ʧʦʪʨʝʙʫʶʪʴ ʚʜʦʩʢʦʥʘʣʝʥʥʷ (ʜʦʧʦʚʥʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ).  

ʇʽʩʣʷ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʙʫʚ ʚʠʢʦʥʘʥʠʡ ʧʦʚʪʦʨʥʠʡ 

ʘʚʪʦʤʘʪʠʯʥʠʡ ʘʥʘʣʽʟ (ʧʘʨʩʠʥʛ) ʚʠʤʦʛ. 

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʨʦʟʨʦʙʣʝʥʦʛʦ ʤʝʪʦʜʫ ʜʽʷʣʴʥʦʩʪʽ, ʨʝʘʣʽʟʦʚʘʥʠʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ 

ʘʛʝʥʪ ʥʘʜʘʚʘ ʤʥʦʞʠʥʫ ʚʽʜʩʫʪʥʽʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʚʜʦʩʢʦʥʘʣʝʥʠʭ ʚʠʤʦʛʘʭ ʜʦ ʇɿ 

ʩʠʩʪʝʤʠ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ:  

ï ʜʣʷ ʤʝʪʨʠʢ ʩʢʣʘʜʥʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʻʢʪʫ: Quantity Of Procedures To 

Read From Data Structure; 

ï ʜʣʷ ʤʝʪʨʠʢ ʷʢʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʻʢʪʫ: Type Of Module Input Data, 

Quantity Of Potential Access To Global Variables; 

ï ʜʣʷ ʤʝʪʨʠʢ ʩʢʣʘʜʥʦʩʪʽ ʇɿ: Total Quantity Of Operands; 

ï ʜʣʷ ʤʝʪʨʠʢ ʷʢʦʩʪʽ ʇɿ: Cost Of One Line. 

ɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʚʠʷʚʣʷʻ ʤʝʪʨʠʢʠ, ʷʢʽ 

ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙʯʠʩʣʝʥʽ ʥʘ ʦʩʥʦʚʽ ʥʘʷʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ 

ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ 

ʩʠʩʪʝʤ: 1 (ʟ 4-ʭ) ʤʝʪʨʠʢʠ ʩʢʣʘʜʥʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʻʢʪʫ, 2 (ʟ 5-ʠ) ʤʝʪʨʠʢʠ ʷʢʦʩʪʽ 

ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʻʢʪʫ, 2 (ʟ 6-ʠ) ʤʝʪʨʠʢ ʩʢʣʘʜʥʦʩʪʽ ʇɿ, 3 (ʟ 9-ʠ) ʤʝʪʨʠʢ ʷʢʦʩʪʽ ʇɿ ʥʝ 

ʤʦʞʫʪʴ ʙʫʪʠ ʦʙʯʠʩʣʝʥʽ ʥʘ ʦʩʥʦʚʽ ʥʘʷʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ʏʠʩʣʦʚʘ ʦʮʽʥʢʘ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʤʝʪʨʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ 

ʚʠʤʦʛ ʩʪʘʥʦʚʠʪʴ: 



    101 

 

 

%,,

)

(

D 318989310

2

0

2

0

5

0

3

1

2

0

4

1

2

1

3

0

2

0

3

1

2

0

3

0

3

0

5

1

1

0

2

0

3

0

2

1

5

1

2

0

4

1

5

0

2

0

5

0
24

24

1
==

ö
ö
ö
ö

÷

õ

æ
æ
æ
æ

ç

å

++++++++++++

++++++++++++-

Ö=  

ʈʦʟʨʦʙʣʝʥʠʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʥʘʜʘʻ 

ʥʘʩʪʫʧʥʠʡ ʚʠʩʥʦʚʦʢ: çʅʘʷʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚ ʘʥʘʣʽʟʦʚʘʥʠʭ ʚʠʤʦʛʘʭ ʥʝʜʦʩʪʘʪʥʴʦ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ 8 ʤʝʪʨʠʢ (ʟ 24). ʈʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʤʝʪʨʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʘʥʘʣʽʟʦʚʘʥʠʭ 

ʚʠʤʦʛ ʜʦ ʇɿ ʩʪʘʥʦʚʠʪʴ 89,31%. ɭ ʧʦʪʨʝʙʘ ʚ ʜʦʧʦʚʥʝʥʥʽ ʚʠʤʦʛ ʧʦʢʘʟʥʠʢʘʤʠ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʨʠʢè. ɯɸ ʥʘʜʘʻ ʪʘʢʦʞ ʚʽʟʫʘʣʽʟʘʮʽʶ ʚʽʜʩʫʪʥʽʭ ʧʦʢʘʟʥʠʢʽʚ. 

ɿʘʤʦʚʥʠʢ ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʧʨʠʡʥʷʚ ʨʽʰʝʥʥʷ, ʱʦ, ʚʨʘʭʦʚʫʶʯʠ ʨʽʚʝʥʴ 

ʜʦʩʪʘʪʥʦʩʪʽ ʤʝʪʨʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʙʽʣʴʰʝ 85%, ʚʠʤʦʛʠ ʥʝ ʧʦʪʨʝʙʫʶʪʴ ʧʦʜʘʣʴʰʦʛʦ 

ʚʜʦʩʢʦʥʘʣʝʥʥʷ. 

ʗʢ ʧʦʢʘʟʘʚ ʧʨʦʚʝʜʝʥʠʡ ʜʨʫʛʠʡ ʝʢʩʧʝʨʠʤʝʥʪ, ʜʦʧʦʚʥʝʥʥʷ ʚʠʤʦʛ ʜʦ 

ʧʨʦʛʨʘʤʥʦʾ ʩʠʩʪʝʤʠ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ 

ʩʠʩʪʝʤ ʧôʷʪʴʤʘ ʧʦʢʘʟʥʠʢʘʤʠ ʧʽʜʚʠʱʠʣʦ ʨʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʤʝʪʨʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʥʘ 44,45% ï ʟ 44,86% ʜʦ 89,31% . 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʪʨʝʪʴʦʛʦ ʝʢʩʧʝʨʠʤʝʥʪʫ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʘʩʴ ʩʧʝʮʠʬʽʢʘʮʽʷ 

ʚʠʤʦʛ ʜʦ ʨʝʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʇɿ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʦʙʣʽʢʫ 

ʣʽʢʫʚʘʣʴʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʥʘʜʘʥʦʾ ʧʦʨʘʥʝʥʦʤʫ ʧʽʜ ʯʘʩ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, 

ʷʢʫ ʨʦʟʨʦʙʣʷʣʘ ʦʜʥʘ ʟ ʩʦʬʪʚʝʨʥʠʭ ʢʦʤʧʘʥʽʡ ʤ.ʍʤʝʣʴʥʠʮʴʢʦʛʦ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʨʦʙʦʪʠ 

ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʛʝʥʪʽʚ ʙʫʣʦ ʩʬʦʨʤʦʚʘʥʦ ʤʥʦʞʠʥʫ ʚʽʜʩʫʪʥʽʭ ʫ 

ʟʘʟʥʘʯʝʥʽʡ ʩʧʝʮʠʬʽʢʘʮʽʾ ʘʪʨʠʙʫʪʽʚ ʷʢʦʩʪʽ: Number of Functions, Number of Data 

Items, Number of Tasks, Number of Evaluations, Number of Failures, Number of IO 

Related Errors, Mean Amount of Throughput, Number of Tutorials, Number of IO Data 

Items, Completeness of User Documentation and/or Help Facility, Number of Screens or 

Forms, Number of Interface Elements, Number of User Errors or Changes, Number of 

Interface Graphical Elements, Degree of Ergonomic Attractiveness, Number of Faults, 

Product Size, Number of Interface Protocols, Number of Access Types, Number of 

Controllability Requirements, Number of Modules, Number of Variables, Number of 

Checkpoints, Number of Installation Steps, Ease of Installation. ʆʪʞʝ, ʦʩʢʽʣʴʢʠ 
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ʤʥʦʞʠʥʘ ʚʽʜʩʫʪʥʽʭ ʘʪʨʠʙʫʪʽʚ ʥʝ ʧʦʨʦʞʥʷ, ʪʦ ʨʦʟʨʦʙʣʝʥʠʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ 

ʥʘʜʘʻ ʚʠʩʥʦʚʦʢ, ʱʦ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʨʝʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʇɿ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʦʙʣʽʢʫ ʣʽʢʫʚʘʣʴʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, 

ʥʘʜʘʥʦʾ ʧʦʨʘʥʝʥʦʤʫ ʧʽʜ ʯʘʩ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʥʝʜʦʩʪʘʪʥʴʦ. 

ɸʥʘʣʽʟ ʚʧʣʠʚʫ ʢʦʞʥʦʛʦ ʝʣʝʤʝʥʪʘ ʤʥʦʞʠʥ ʚʽʜʩʫʪʥʽʭ ʘʪʨʠʙʫʪʽʚ ʥʘ 

ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢʦʩʪʽ ʇɿ, ʧʨʦʚʝʜʝʥʠʡ ʨʦʟʨʦʙʣʝʥʠʤ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤ ʘʛʝʥʪʦʤ, ʜʘʚ ʤʦʞʣʠʚʽʩʪʴ ʦʙʯʠʩʣʠʪʠ ʢʽʣʴʢʦʩʪʽ ʚʽʜʩʫʪʥʽʭ ʘʪʨʠʙʫʪʽʚ 

ʜʣʷ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʷʢʦʩʪʽ ʇɿ. ʂʨʽʤ ʮʴʦʛʦ, ʥʘ ʦʩʥʦʚʽ ʪʘʢʦʛʦ ʘʥʘʣʽʟʫ ʨʦʟʨʦʙʣʝʥʠʡ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ ʩʬʦʨʤʫʚʘʚ ʚʠʩʥʦʚʦʢ, ʱʦ ʥʘ ʦʩʥʦʚʽ ʥʘʷʚʥʠʭ ʘʪʨʠʙʫʪʽʚ ʫ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʨʝʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʇɿ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ 

ʜʣʷ ʦʙʣʽʢʫ ʣʽʢʫʚʘʣʴʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʥʘʜʘʥʦʾ ʧʦʨʘʥʝʥʦʤʫ ʧʽʜ ʯʘʩ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʥʝʤʦʞʣʠʚʦ ʦʙʯʠʩʣʠʪʠ 24 ʟ 31 ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʬʫʥʢʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʇʽʩʣʷ ʮʴʦʛʦ ʨʦʟʨʦʙʣʝʥʠʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ ʨʦʟʨʘʭʫʚʘʚ ʯʠʩʣʦʚʽ ʦʮʽʥʢʠ 

ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʇɿ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ: 

1) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çʅʘʜʽʡʥʦʩʪʽè: 
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5) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çʉʫʧʨʦʚʦʜʞʫʚʘʥʦʩʪʽè: 
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6) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çʄʦʞʣʠʚʦʩʪʽ ʧʝʨʝʥʦʩʫè: 
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8) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çɿʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷè: 
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ʈʦʟʨʦʙʣʝʥʠʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʪʘʢʦʞ 

ʧʨʦʚʦʜʠʪʴ ʦʙʯʠʩʣʝʥʥʷ ʯʠʩʣʦʚʦʾ ʦʮʽʥʢʠ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ 

ʚʠʤʦʛ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ: 
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ʆʪʞʝ, ʨʦʟʨʦʙʣʝʥʠʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ ʥʘʜʘʻ ʚʠʩʥʦʚʦʢ: çʋ ʘʥʘʣʽʟʦʚʘʥʽʡ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʤʝʜʠʯʥʦʛʦ ʇɿ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʦʙʣʽʢʫ 

ʣʽʢʫʚʘʣʴʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʥʘʜʘʥʦʾ ʧʦʨʘʥʝʥʦʤʫ ʧʽʜ ʯʘʩ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, 

ʥʝʜʦʩʪʘʪʥʴʦ ʘʪʨʠʙʫʪʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʈʽʚʝʥʴ 

ʜʦʩʪʘʪʥʦʩʪʽ ʥʘʷʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çʌʫʥʢʮʽʡʥʦʾ ʧʨʠʜʘʪʥʦʩʪʽè 

ʩʪʘʥʦʚʠʪʴ 79%. ʈʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʥʘʷʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

çɽʬʝʢʪʠʚʥʦʩʪʽè ʩʪʘʥʦʚʠʪʴ 65%. ʈʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʥʘʷʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ çɿʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷè ʩʪʘʥʦʚʠʪʴ 69%. ʈʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʥʘʷʚʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çʅʘʜʽʡʥʦʩʪʽè ʩʪʘʥʦʚʠʪʴ 85%. ʈʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʥʘʷʚʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çʉʫʤʽʩʥʦʩʪʽè ʩʪʘʥʦʚʠʪʴ 68%. ʈʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʥʘʷʚʥʦʾ 
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ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çɿʘʭʠʱʝʥʦʩʪʽè ʩʪʘʥʦʚʠʪʴ 87%. ʈʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ 

ʥʘʷʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çʉʫʧʨʦʚʦʜʞʫʚʘʥʦʩʪʽè ʩʪʘʥʦʚʠʪʴ 76%. ʈʽʚʝʥʴ 

ʜʦʩʪʘʪʥʦʩʪʽ ʥʘʷʚʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çʄʦʞʣʠʚʦʩʪʽ ʧʝʨʝʥʦʩʫè ʩʪʘʥʦʚʠʪʴ 

44%. ʈʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʥʘʷʚʥʦʾ ʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ ʩʪʘʥʦʚʠʪʴ 70%. ɭ ʧʦʪʨʝʙʘ 

ʜʦʧʦʚʥʝʥʥʷ ʚʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ (ʟʦʢʨʝʤʘ, ʙʽʟʥʝʩ-ʚʠʤʦʛ), ʱʦ ʨʝʛʣʘʤʝʥʪʫʻ ʘʪʨʠʙʫʪʠ 

ʷʢʦʩʪʽ, ʘ ʪʘʢʦʞ ʜʦʧʦʚʥʝʥʥʷ ʮʽʻʾ ʩʧʝʮʠʬʽʢʘʮʽʾ ʘʪʨʠʙʫʪʘʤʠ, ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ 

ʦʙʯʠʩʣʝʥʥʷ ʚʩʽʭ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢè. 

ɼʣʷ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʨʝʘʣʴʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʇɿ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʦʙʣʽʢʫ ʣʽʢʫʚʘʣʴʥʦ-

ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʥʘʜʘʥʦʾ ʧʦʨʘʥʝʥʦʤʫ ʧʽʜ ʯʘʩ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʷʢʦʩʪʽ ʩʣʽʜ ʚʠʢʦʥʘʪʠ ʜʦʧʦʚʥʝʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʾ 

ʚʠʱʝʟʘʟʥʘʯʝʥʠʤʠ ʚʽʜʩʫʪʥʽʤʠ ʘʪʨʠʙʫʪʘʤʠ, ʚʽʜʧʦʚʽʜʥʦ ʜʣʷ ʮʴʦʛʦ ʩʣʽʜ ʚʠʢʦʥʘʪʠ 

ʜʦʧʦʚʥʝʥʥʷ ʚʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ (ʟʦʢʨʝʤʘ, ʙʽʟʥʝʩ-ʚʠʤʦʛ), ʱʦ ʨʝʛʣʘʤʝʥʪʫʻ ʪʘʢʽ 

ʘʪʨʠʙʫʪʠ ʷʢʦʩʪʽ. ʂʨʽʤ ʩʧʠʩʢʫ ʚʽʜʩʫʪʥʽʭ ʘʪʨʠʙʫʪʽʚ, ʨʦʟʨʦʙʣʝʥʠʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ 

ʘʛʝʥʪ ʥʘʜʘʻ ʪʘʢʦʞ ʚʽʟʫʘʣʽʟʘʮʽʶ ʧʨʦʛʘʣʠʥ ʫ ʟʥʘʥʥʷʭ ʱʦʜʦ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʷʢʦʩʪʽ ʇɿ. 

ɺʽʜʙʫʣʦʩʴ ʜʦʧʦʚʥʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʨʝʘʣʴʥʦʛʦ 

ʤʝʜʠʯʥʦʛʦ ʇɿ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʦʙʣʽʢʫ ʣʽʢʫʚʘʣʴʥʦ-

ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʥʘʜʘʥʦʾ ʧʦʨʘʥʝʥʦʤʫ ʧʽʜ ʯʘʩ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, 

ʥʘʩʪʫʧʥʠʤʠ ʘʪʨʠʙʫʪʘʤʠ: Number of Functions, Number of Data Items, Mean Amount 

of Throughput, Number of Interface Elements, Number of Tutorials, Number of 

Interface Graphical Elements, Number of Failures, Number of Faults, Number of 

Interface Protocols, Number of Access Types, Number of Modules, Number of 

Installation Steps, Ease of Installation. 

ʇʽʩʣʷ ʮʴʦʛʦ ʘʛʝʥʪ ʟʥʦʚʫ ʦʙʯʠʩʣʠʚ ʢʽʣʴʢʦʩʪʽ ʚʽʜʩʫʪʥʽʭ ʘʪʨʠʙʫʪʽʚ ʜʣʷ 

ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʧʽʩʣʷ ʜʦʧʦʚʥʝʥʥʷ), ʘ ʪʘʢʦʞ 

ʩʬʦʨʤʫʚʘʚ ʚʠʩʥʦʚʦʢ, ʱʦ ʥʘ ʦʩʥʦʚʽ ʥʘʷʚʥʠʭ ʧʽʩʣʷ ʜʦʧʦʚʥʝʥʥʷ ʘʪʨʠʙʫʪʽʚ ʫ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʨʝʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʇɿ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ 

ʩʠʩʪʝʤʠ ʜʣʷ ʦʙʣʽʢʫ ʣʽʢʫʚʘʣʴʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʥʘʜʘʥʦʾ ʧʦʨʘʥʝʥʦʤʫ ʧʽʜ 

ʯʘʩ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʥʝʤʦʞʣʠʚʦ ʦʙʯʠʩʣʠʪʠ 12 ʟ 31 ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʷʢʦʩʪʽ. 
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ʈʦʟʨʦʙʣʝʥʠʡ ʘʛʝʥʪ ʥʘʜʘʚ ʥʘʩʪʫʧʥʽ ʯʠʩʣʦʚʽ ʦʮʽʥʢʠ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ (ʧʽʩʣʷ ʜʦʧʦʚʥʝʥʥʷ) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʬʫʥʢʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʨʝʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʇɿ ʽʥʬʦʨʤʘʮʽʡʥʦ-

ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʦʙʣʽʢʫ ʣʽʢʫʚʘʣʴʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʥʘʜʘʥʦʾ 

ʧʦʨʘʥʝʥʦʤʫ ʧʽʜ ʯʘʩ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ: 

1) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çʅʘʜʽʡʥʦʩʪʽè: 

%,

))((

DRb 98980
4

7

0

5

0

4

0

14

3
14

==

+++-

=  

2) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çʌʫʥʢʮʽʡʥʦʾ ʧʨʠʜʘʪʥʦʩʪʽè: 

%,

))((

DFs 100001
3

6

0

5

0

4

0
3

==

++-

=  

3) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çɽʬʝʢʪʠʚʥʦʩʪʽè: 

%,

))((

DPe 86860
3

5

0

14

2

7

2
3

==

++-

=  

4) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çʉʫʤʽʩʥʦʩʪʽè: 

%,

))((

DCb 100001
2

5

0

4

0
2

==

+-

=  

5) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çʉʫʧʨʦʚʦʜʞʫʚʘʥʦʩʪʽè: 

%,

))((

DMb 94940
5

6

1

8

0

6

0

6

0

7

1
5

==

++++-

=  

6) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çʄʦʞʣʠʚʦʩʪʽ ʧʝʨʝʥʦʩʫè: 

%,

))((

DPb 100001
3

3

0

4

0

11

0
3

==

++-

=  

7) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çɿʘʭʠʱʝʥʦʩʪʽè: 

%,

))((

DScr 96960
5

1

0

2

0

2

0

8

1
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1
5

==

++++-

=  
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8) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çɿʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷè: 

%,

))((

DUb 85850
6

5

0

6

1

11

1

13

3

8

2

6

1
6

==

+++++-

=  

ʏʠʩʣʦʚʘ ʦʮʽʥʢʘ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ (ʧʽʩʣʷ 

ʜʦʧʦʚʥʝʥʥʷ) ʜʦ ʨʝʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʇɿ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ 

ʦʙʣʽʢʫ ʣʽʢʫʚʘʣʴʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ ʥʝʬʫʥʢʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʥʘʜʘʥʦʾ ʧʦʨʘʥʝʥʦʤʫ ʧʽʜ ʯʘʩ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʥʘʜʘʥʘ ʨʦʟʨʦʙʣʝʥʠʤ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤ ʘʛʝʥʪʦʤ, ʩʪʘʥʦʚʠʪʴ: 

 %,

))((

D 94940
8

18

0

33

2

23

2

9

0

30

1

26

4

15

0

49

8
8

==

+++++++-

=  

ʆʪʞʝ, ʨʦʟʨʦʙʣʝʥʠʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ ʥʘʜʘʻ ʚʠʩʥʦʚʦʢ: çʋ ʘʥʘʣʽʟʦʚʘʥʽʡ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʤʝʜʠʯʥʦʛʦ ʇɿ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ 

ʦʙʣʽʢʫ ʣʽʢʫʚʘʣʴʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʥʘʜʘʥʦʾ ʧʦʨʘʥʝʥʦʤʫ ʧʽʜ ʯʘʩ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʚʩʝ ʱʝ ʥʝʜʦʩʪʘʪʥʴʦ ʘʪʨʠʙʫʪʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 5 ʥʝʬʫʥʢʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʈʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʥʘʷʚʥʦʾ ʧʽʩʣʷ ʜʦʧʦʚʥʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ çʌʫʥʢʮʽʡʥʦʾ ʧʨʠʜʘʪʥʦʩʪʽè ʩʪʘʥʦʚʠʪʴ 100%. ʈʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ 

ʥʘʷʚʥʦʾ ʧʽʩʣʷ ʜʦʧʦʚʥʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çɽʬʝʢʪʠʚʥʦʩʪʽè ʩʪʘʥʦʚʠʪʴ 

86%. ʈʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʥʘʷʚʥʦʾ ʧʽʩʣʷ ʜʦʧʦʚʥʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

çɿʨʫʯʥʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷè ʩʪʘʥʦʚʠʪʴ 85%. ʈʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʥʘʷʚʥʦʾ ʧʽʩʣʷ 

ʜʦʧʦʚʥʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çʅʘʜʽʡʥʦʩʪʽè ʩʪʘʥʦʚʠʪʴ 98%. ʈʽʚʝʥʴ 

ʜʦʩʪʘʪʥʦʩʪʽ ʥʘʷʚʥʦʾ ʧʽʩʣʷ ʜʦʧʦʚʥʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çʉʫʤʽʩʥʦʩʪʽè 

ʩʪʘʥʦʚʠʪʴ 100%. ʈʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʥʘʷʚʥʦʾ ʧʽʩʣʷ ʜʦʧʦʚʥʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ çɿʘʭʠʱʝʥʦʩʪʽè ʩʪʘʥʦʚʠʪʴ 96%. ʈʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʥʘʷʚʥʦʾ ʧʽʩʣʷ 

ʜʦʧʦʚʥʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ çʉʫʧʨʦʚʦʜʞʫʚʘʥʦʩʪʽè ʩʪʘʥʦʚʠʪʴ 94%. 

ʈʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʥʘʷʚʥʦʾ ʧʽʩʣʷ ʜʦʧʦʚʥʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

çʄʦʞʣʠʚʦʩʪʽ ʧʝʨʝʥʦʩʫè ʩʪʘʥʦʚʠʪʴ 100%. ʈʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʥʘʷʚʥʦʾ ʧʽʩʣʷ 

ʜʦʧʦʚʥʝʥʥʷ ʚʭʽʜʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʚʩʽʭ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʘʥʦʚʠʪʴ 94%. ɭ ʧʦʪʨʝʙʘ ʜʦʧʦʚʥʝʥʥʷ ʚʭʽʜʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ (ʟʦʢʨʝʤʘ, ʙʽʟʥʝʩ-ʚʠʤʦʛ), ʱʦ ʨʝʛʣʘʤʝʥʪʫʻ ʘʪʨʠʙʫʪʠ ʷʢʦʩʪʽ, ʘ ʪʘʢʦʞ 
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ʜʦʧʦʚʥʝʥʥʷ ʮʽʻʾ ʩʧʝʮʠʬʽʢʘʮʽʾ ʘʪʨʠʙʫʪʘʤʠ, ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʚʩʽʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʷʢʦʩʪʽè.  

ɿʘʤʦʚʥʠʢʘ ʚʣʘʰʪʫʚʘʚ ʪʘʢʠʡ ʨʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ 

ʚʠʤʦʛ, ʪʦʤʫ ʜʦʜʘʚʘʥʥʷ ʘʪʨʠʙʫʪʽʚ ʫ ʚʭʽʜʥʫ ʽʥʬʦʨʤʘʮʽʶ ʪʘ ʫ ʩʧʝʮʠʬʽʢʘʮʽʶ ʚʠʤʦʛ 

ʙʽʣʴʰʝ ʥʝ ʚʽʜʙʫʚʘʣʦʩʴ. 

ɼʽʘʛʨʘʤʘ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʨʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ 

ʚʠʤʦʛ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʝʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʇɿ 

ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ ʦʙʣʽʢʫ ʣʽʢʫʚʘʣʴʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʦʾ 

ʜʽʷʣʴʥʦʩʪʽ, ʥʘʜʘʥʦʾ ʧʦʨʘʥʝʥʦʤʫ ʧʽʜ ʯʘʩ ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʜʦ ʪʘ ʧʽʩʣʷ ʜʦʧʦʚʥʝʥʥʷ, 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 3.13. 

 

ʈʠʩ. 3.13 ï ʇʨʠʨʽʩʪ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʷʭ ʚʠʤʦʛ ʧʽʩʣʷ 

ʚʨʘʭʫʚʘʥʥʷ ʨʦʟʨʦʙʥʠʢʘʤʠ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʩʥʦʚʢʽʚ, ʥʘʜʘʥʠʭ ʨʦʟʨʦʙʣʝʥʠʤʠ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤ ʘʛʝʥʪʘʤʠ (ʝʢʩʧʝʨʠʤʝʥʪ 3) 

 

ʇʨʠʨʽʩʪ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʷʢʦʩʪʽ ʨʝʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʇɿ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ 

ʜʣʷ ʦʙʣʽʢʫ ʣʽʢʫʚʘʣʴʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʥʘʜʘʥʦʾ ʧʦʨʘʥʝʥʦʤʫ ʧʽʜ ʯʘʩ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʩʢʣʘʜʘʻ ʚʽʜ 9% (ʜʣʷ ɿʘʭʠʱʝʥʦʩʪʽ) ʜʦ 56% (ʜʣʷ ʄʦʞʣʠʚʦʩʪʽ 
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ʧʝʨʝʥʦʩʫ). ʇʨʠʨʽʩʪ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʨʝʘʣʴʥʦʛʦ ʤʝʜʠʯʥʦʛʦ ʇɿ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʦʾ ʩʠʩʪʝʤʠ ʜʣʷ 

ʦʙʣʽʢʫ ʣʽʢʫʚʘʣʴʥʦ-ʜʽʘʛʥʦʩʪʠʯʥʦʾ ʜʽʷʣʴʥʦʩʪʽ, ʥʘʜʘʥʦʾ ʧʦʨʘʥʝʥʦʤʫ ʧʽʜ ʯʘʩ 

ʪʨʘʥʩʧʦʨʪʫʚʘʥʥʷ, ʩʢʣʘʜʘʻ 24%. ʆʪʞʝ, ʨʦʟʨʦʙʣʝʥʠʡ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ ʜʘʚ 

ʟʤʦʛʫ ʚʜʦʩʢʦʥʘʣʠʪʠ ʽʥʬʦʨʤʘʮʽʶ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʤʝʜʠʯʥʦʛʦ ʇɿ, ʘ ʩʘʤʝ 

ʜʦʟʚʦʣʠʚ ʧʽʜʚʠʱʠʪʠ ʨʽʚʝʥʴ ʾʾ ʜʦʩʪʘʪʥʦʩʪʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʷʢʦʩʪʽ ʇɿ ʥʘ 24%. 

ʇʨʠʨʦʩʪʠ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʷʭ ʚʠʤʦʛ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ 

ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ ʧʽʩʣʷ ʚʨʘʭʫʚʘʥʥʷ ʨʦʟʨʦʙʥʠʢʘʤʠ 

ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʩʥʦʚʢʽʚ, ʥʘʜʘʥʠʭ ʨʦʟʨʦʙʣʝʥʠʤʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤ ʘʛʝʥʪʘʤʠ, 

ʦʪʨʠʤʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʝʢʩʧʝʨʠʤʝʥʪʽʚ 1-3, ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 3.14. 

 

ʈʠʩ. 3.14 ï ʇʨʠʨʽʩʪ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʷʭ ʚʠʤʦʛ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʚʩʽʭ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ ʧʽʩʣʷ ʚʨʘʭʫʚʘʥʥʷ 

ʨʦʟʨʦʙʥʠʢʘʤʠ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʩʥʦʚʢʽʚ, ʥʘʜʘʥʠʭ ʨʦʟʨʦʙʣʝʥʠʤʠ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤ 

ʘʛʝʥʪʘʤʠ (ʝʢʩʧʝʨʠʤʝʥʪʠ 1-3) 

 

ʇʽʜ ʯʘʩ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤʠ ʘʛʝʥʪʘʤʠ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʚ ʷʢʠʭ 

ʩʧʝʮʠʬʽʢʘʮʽʷʭ ʻ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ ʥʝʬʫʥʢʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ/ʘʙʦ ʤʝʪʨʠʢ ʇɿ. ʗʢʱʦ ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ/ʘʙʦ ʤʝʪʨʠʢ ʇɿ 
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ʥʝ ʟʘʜʦʚʦʣʴʥʷʚ ʟʘʤʦʚʥʠʢʘ ʇɿ, ʪʦ ʙʫʣʦ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦʧʦʚʥʠʪʠ ʮʶ 

ʩʧʝʮʠʬʽʢʘʮʽʶ ʘʪʨʠʙʫʪʘʤʠ ʪʘ/ʘʙʦ ʧʦʢʘʟʥʠʢʘʤʠ, ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ 

ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ/ʘʙʦ ʤʝʪʨʠʢ ʇɿ (ʽʟ ʥʘʜʘʥʥʷʤ ʩʧʠʩʢʫ ʪʘ 

ʚʽʟʫʘʣʽʟʘʮʽʻʶ ʚʽʜʩʫʪʥʽʭ ʘʪʨʠʙʫʪʽʚ ʪʘ/ʘʙʦ ʧʦʢʘʟʥʠʢʽʚ). 

 

3.4. ɺʠʩʥʦʚʢʠ 

 

ɼʣʷ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʩʝʤʘʥʪʠʯʥʦʛʦ ʨʦʟʙʦʨʫ ʧʨʠʨʦʜʦʤʦʚʥʦʾ ʩʧʝʮʠʬʽʢʘʮʽʾ ʟ 

ʤʝʪʦʶ ʧʝʨʝʚʽʨʢʠ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʾʾ ʥʝʬʫʥʢʮʽʡʥʠʭ ʚʠʤʦʛ ʧʦʪʨʝʙʘʤ ʟʘʤʦʚʥʠʢʘ 

ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʾʾ ʬʦʨʤʘʣʽʟʘʮʽʶ, ʥʘʧʨʠʢʣʘʜ, ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʥʪʦʣʦʛʽʡ. ɼʣʷ 

ʪʘʢʦʾ ʬʦʨʤʘʣʽʟʘʮʽʾ ʙʫʣʦ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʠʢʦʨʠʩʪʘʪʠ ʨʦʟʨʦʙʣʝʥʽ ʫ [1] ʦʥʪʦʣʦʛʽʶ 

ʜʣʷ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ ʇɿ, ʦʥʪʦʣʦʛʽʶ ʜʣʷ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-

ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ, ʘ ʪʘʢʦʞ ʦʥʪʦʣʦʛʽʶ ʜʣʷ ʤʝʪʨʠʯʥʦʛʦ ʘʥʘʣʽʟʫ, ʷʢʽ ʩʪʘʣʠ 

ʦʩʥʦʚʦʶ (ʚʽʜʦʤʠʤʠ ʬʘʢʪʘʤʠ) ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʛʝʥʪʽʚ ʜʣʷ ʩʝʤʘʥʪʠʯʥʦʛʦ ʧʘʨʩʠʥʛʫ 

ʧʨʠʨʦʜʦʤʦʚʥʠʭ ʩʧʝʮʠʬʽʢʘʮʽʡ ʥʘ ʧʨʝʜʤʝʪ ʧʦʰʫʢʫ ʘʪʨʠʙʫʪʽʚ ʪʘ/ʘʙʦ ʧʦʢʘʟʥʠʢʽʚ, 

ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ ʪʘ 

ʤʝʪʨʠʢ.  

ʋ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʫʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜ ʜʽʷʣʴʥʦʩʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ 

ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʥʝʬʫʥʢʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫ ʩʧʝʮʠʬʽʢʘʮʽʷʭ ʚʠʤʦʛ ʜʦ ʇɿ, ʷʢʠʡ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ: ʩʬʦʨʤʫʚʘʪʠ 

ʚʠʩʥʦʚʦʢ ʧʨʦ ʜʦʩʪʘʪʥʽʩʪʴ ʘʙʦ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʥʝʬʫʥʢʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʫ ʩʧʝʮʠʬʽʢʘʮʽʷʭ ʚʠʤʦʛ ʜʦ ʨʝʘʣʴʥʦʛʦ ʇɿ ʽ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ 

ʜʦʧʦʚʥʝʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ʘʪʨʠʙʫʪʘʤʠ; ʦʮʽʥʠʪʠ ʨʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʨʝʘʣʴʥʦʛʦ ʇɿ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʞʥʦʾ ʥʝʬʫʥʢʮʽʡʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇɿ ʪʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʈʦʟʨʦʙʣʝʥʦ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʘʛʝʥʪʠ ʜʣʷ ʩʝʤʘʥʪʠʯʥʦʛʦ ʧʘʨʩʠʥʛʫ ʧʨʠʨʦʜʦʤʦʚʥʠʭ 

ʩʧʝʮʠʬʽʢʘʮʽʡ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʧʘʨʩʠʥʛ ʩʧʝʮʠʬʽʢʘʮʽʾ, ʚʠʟʥʘʯʘʶʪʴ ʢʽʣʴʢʽʩʪʴ ʪʘ 

ʚʽʜʩʦʪʦʢ ʚʽʜʩʫʪʥʽʭ ʘʪʨʠʙʫʪʽʚ ʪʘ/ʘʙʦ ʧʦʢʘʟʥʠʢʽʚ, ʚʽʜʦʙʨʘʞʘʶʪʴ, ʷʢʠʭ ʘʪʨʠʙʫʪʽʚ 

ʪʘ/ʘʙʦ ʧʦʢʘʟʥʠʢʽʚ ʥʝ ʚʠʩʪʘʯʘʻ ʜʣʷ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝʬʫʥʢʮʽʡʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ/ʘʙʦ ʤʝʪʨʠʢʠ, ʘ ʪʘʢʦʞ ʬʦʨʤʫʶʪʴ ʨʝʘʣʴʥʫ ʦʥʪʦʣʦʛʽʶ ʜʣʷ 
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ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ/ʘʙʦ ʤʝʪʨʠʢ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ OBIA ʜʣʷ 

ʦʮʽʥʢʠ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ ʰʣʷʭʦʤ ʦʮʽʥʶʚʘʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʤʝʪʨʠʢ. 

ʂʨʽʤ ʪʦʛʦ, ʨʦʟʨʦʙʣʝʥʽ ɯɸ ʜʣʷ ʩʝʤʘʥʪʠʯʥʦʛʦ ʧʘʨʩʠʥʛʫ ʧʨʠʨʦʜʦʤʦʚʥʠʭ 

ʩʧʝʮʠʬʽʢʘʮʽʡ ʟʘʙʝʟʧʝʯʫʶʪʴ: ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʪʘ ʧʨʠʩʢʦʨʝʥʥʷ ʩʝʤʘʥʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ 

ʩʧʝʮʠʬʽʢʘʮʽʡ; ʟʘʟʥʘʯʝʥʥʷ çʚʫʟʴʢʠʭ ʤʽʩʮʴè (ʧʨʦʛʘʣʠʥ ʟʥʘʥʴ) ʩʧʝʮʠʬʽʢʘʮʽʡ ʪʘ 

ʜʝʤʦʥʩʪʨʘʮʽʷ, ʷʢʽ ʚʠʤʦʛʠ ʧʦʪʨʝʙʫʶʪʴ ʧʝʨʝʨʦʙʢʠ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʦʮʽʥʢʠ 

ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ; ʥʘʚʯʘʥʥʷ ʜʣʷ ʨʦʟʨʦʙʥʠʢʽʚ 

ʩʧʝʮʠʬʽʢʘʮʽʡ ʪʘ ʽʥʞʝʥʝʨʽʚ ʚʠʤʦʛ (ʚʦʥʠ ʤʦʞʫʪʴ ʙʘʯʠʪʠ ʩʚʦʾ ʧʦʤʠʣʢʠ ʪʘ ʧʨʦʛʘʣʠʥʠ 

ʫ ʚʠʤʦʛʘʭ); ʙʝʟʢʦʰʪʦʚʥʠʡ ʜʦʩʪʫʧ ʚ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ ʙʝʟ ʙʫʜʴ-ʷʢʦʾ ʨʝʻʩʪʨʘʮʽʾ. 

ʆʙʤʝʞʝʥʥʷʤ ʨʦʟʨʦʙʣʝʥʠʭ ɯɸ ʻ ʧʦʰʫʢ ʣʠʰʝ ʘʪʨʠʙʫʪʽʚ, ʚʠʟʥʘʯʝʥʠʭ ʩʪʘʥʜʘʨʪʦʤ 

ISO 25023:2016 ʷʢ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-

ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ, ʘ ʪʘʢʦʞ ʧʦʢʘʟʥʠʢʽʚ, ʚʠʟʥʘʯʝʥʠʭ ʛʘʣʫʟʝʚʠʤʠ ʧʫʙʣʽʢʘʮʽʷʤʠ ʷʢ 

ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʤʝʪʨʠʢ ʩʢʣʘʜʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʇɿ. 

ʈʝʘʣʽʟʦʚʘʥʦ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʘʛʝʥʪʠ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʦʛʦʚ ʮʠʢʣʫ ʇɿ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʦʮʽʥʶʚʘʥʥʷ 

ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ ʥʝʬʫʥʢʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ, ʘ ʪʘʢʦʞ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʤʝʪʨʠʢ ʷʢʦʩʪʽ ʪʘ 

ʩʢʣʘʜʥʦʩʪʽ ʇɿ. ʈʝʘʣʽʟʦʚʘʥʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʘʛʝʥʪʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʥʦʚʦʢ ʧʨʦ 

ʜʦʩʪʘʪʥʽʩʪʴ ʘʙʦ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ. ʂʨʽʤ ʮʴʦʛʦ, ʚʦʥʠ 

ʥʘʜʘʶʪʴ ʯʠʩʣʦʚʽ ʦʮʽʥʢʠ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʞʥʦʾ 

ʥʝʬʫʥʢʮʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇɿ ʪʘ/ʘʙʦ ʤʝʪʨʠʢʠ ʪʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ 

ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ ʪʘ/ʘʙʦ ʤʝʪʨʠʢ ʨʘʟʦʤ. ɸʛʝʥʪʘʤʠ 

ʪʘʢʦʞ ʬʦʨʤʫʻʪʴʩʷ ʩʧʠʩʦʢ ʘʪʨʠʙʫʪʽʚ ʪʘ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʠʤʠ ʚʘʨʪʦ ʜʦʧʦʚʥʠʪʠ 

ʩʧʝʮʠʬʽʢʘʮʽʶ ʚʠʤʦʛ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʾʾ ʽʥʬʦʨʤʘʮʽʾ, ʪʘ 

ʚʽʟʫʘʣʽʟʘʮʽʷ ʧʨʦʛʘʣʠʥ ʫ ʟʥʘʥʥʷʭ ʧʨʦ ʚʩʽ ʥʝʬʫʥʢʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ-ʩʢʣʘʜʦʚʽ 

ʷʢʦʩʪʽ ʇɿ ʪʘ ʤʝʪʨʠʢʠ ʷʢʦʩʪʽ ʽ ʩʢʣʘʜʥʦʩʪʽ ʇɿ. ʆʪʞʝ, ʨʝʘʣʽʟʦʚʘʥʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ 

ʘʛʝʥʪʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʘʥʘʣʽʟʫ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ ʇɿ ʥʘ ʧʨʝʜʤʝʪ 

ʜʦʩʪʘʪʥʦʩʪʽ ʾʭ ʽʥʬʦʨʤʘʮʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʘʛʝʥʪʠ ʜʦʟʚʦʣʷʶʪʴ ʯʘʩʪʢʦʚʦ 

ʫʩʫʥʫʪʠ ʣʶʜʠʥʫ ʟ ʧʨʦʮʝʩʽʚ ʦʧʨʘʮʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʟʜʦʙʫʪʪʷ ʟʥʘʥʴ. 
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ʇʽʜ ʯʘʩ ʝʢʩʧʝʨʠʤʝʥʪʽʚ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤʠ ʘʛʝʥʪʘʤʠ ʙʫʣʦ ʚʩʪʘʥʦʚʣʝʥʦ, ʚ ʷʢʠʭ 

ʩʧʝʮʠʬʽʢʘʮʽʷʭ ʻ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ ʥʝʬʫʥʢʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ/ʘʙʦ ʤʝʪʨʠʢ ʇɿ. ʗʢʱʦ ʟʘʛʘʣʴʥʠʡ ʨʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ/ʘʙʦ ʤʝʪʨʠʢ ʇɿ 

ʥʝ ʟʘʜʦʚʦʣʴʥʷʚ ʟʘʤʦʚʥʠʢʘ ʇɿ, ʪʦ ʙʫʣʦ ʨʝʢʦʤʝʥʜʦʚʘʥʦ ʜʦʧʦʚʥʠʪʠ ʮʶ 

ʩʧʝʮʠʬʽʢʘʮʽʶ ʘʪʨʠʙʫʪʘʤʠ ʪʘ/ʘʙʦ ʧʦʢʘʟʥʠʢʘʤʠ, ʥʝʦʙʭʽʜʥʠʤʠ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ 

ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ/ʘʙʦ ʤʝʪʨʠʢ ʇɿ (ʽʟ ʥʘʜʘʥʥʷʤ ʩʧʠʩʢʫ ʪʘ 

ʚʽʟʫʘʣʽʟʘʮʽʻʶ ʚʽʜʩʫʪʥʽʭ ʘʪʨʠʙʫʪʽʚ ʪʘ/ʘʙʦ ʧʦʢʘʟʥʠʢʽʚ). 

ɺʩʽ ʨʝʟʫʣʴʪʘʪʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʝʘʣʽʟʦʚʘʥʠʭ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʛʝʥʪʽʚ ʥʘ 

ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʚ ʢʦʤʧʣʝʢʩʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʇɿ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʬʫʥʢʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ ʪʘ ʤʝʪʨʠʢ ʩʢʣʘʜʥʦʩʪʽ ʽ ʷʢʦʩʪʽ ʇɿ. ʂʨʽʤ ʮʴʦʛʦ, 

ʨʝʟʫʣʴʪʘʪʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʨʝʘʣʽʟʦʚʘʥʠʭ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʛʝʥʪʽʚ ʩʧʨʷʤʦʚʘʥʽ ʥʘ 

ʫʥʠʢʥʝʥʥʷ ʚʪʨʘʪ ʽʩʪʦʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʽ ʤʽʥʽʤʽʟʘʮʽʶ ʚʠʥʠʢʥʝʥʥʷ ʧʦʤʠʣʦʢ ʥʘ ʨʘʥʥʽʭ 

ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ. 
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ʈʆɿɼɯʃ 4. 

ɸɻɽʅʊʅʆ-ʆʈɯɭʅʊʆɺɸʅɸ ɯʅʌʆʈʄɸʎɯʁʅɸ ʊɽʍʅʆʃʆɻɯʗ ʆʎɯʅʖɺɸʅʅʗ 

ʇʆʏɸʊʂʆɺʀʍ ɽʊɸʇɯɺ ɾʀʊʊɭɺʆɻʆ ʎʀʂʃʋ ʇʈʆɻʈɸʄʅʆɻʆ 

ɿɸɹɽɿʇɽʏɽʅʅʗ ʅɸ ʆʉʅʆɺɯ ʆʅʊʆʃʆɻɯʏʅʆɻʆ ʇɯɼʍʆɼʋ 

4.1. ʉʪʨʫʢʪʫʨʘ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʦʮʽʥʶʚʘʥʥʷ 

ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ 

 

ɸʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ (ɸʆɯʊ) ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ ʨʦʟʚôʷʟʫʻ ʟʘʜʘʯʫ ʦʮʽʥʶʚʘʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʾ ʚʠʤʦʛ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ 

ʇɿ. ɼʦʩʪʘʪʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʚʠʤʦʛ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʷʚʥʽʩʪʶ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʩʽʭ ʘʪʨʠʙʫʪʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ɸʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ (ɸʆɯʊ) ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʘ ʷʢ ʨʦʟʨʦʙʥʠʢʘʤʠ 

ʚʠʤʦʛ, ʪʘʢ ʽ ʟʘʤʦʚʥʠʢʘʤʠ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʻʢʪʽʚ ʦʜʨʘʟʫ, ʱʦʡʥʦ ʙʫʜʝ ʛʦʪʦʚʘ ʧʝʨʰʘ 

ʚʝʨʩʽʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ, ʚ ʷʢʽʡ ʤʽʩʪʠʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ ʧʨʦ ʥʝʬʫʥʢʮʽʡʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʽ ʜʦʪʠ, ʜʦʢʠ ʻ ʧʦʪʨʝʙʘ ʧʝʨʝʚʽʨʷʪʠ ʚʠʤʦʛʠ ʥʘ ʧʨʝʜʤʝʪ ʾʭ 

ʜʦʩʪʘʪʥʦʩʪʽ (ʚʨʘʭʦʚʫʶʯʠ ʩʴʦʛʦʜʥʽʰʥʶ ʤʽʥʣʠʚʽʩʪʴ ʚʠʤʦʛ, ʪʘʢʽ ʧʝʨʝʚʽʨʢʠ ʤʦʞʫʪʴ 

ʚʠʢʦʥʫʚʘʪʠʩʴ ʧʨʦʪʷʛʦʤ ʧʨʘʢʪʠʯʥʦ ʚʩʴʦʛʦ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʻʢʪʫ).  

ɺʨʘʭʦʚʫʶʯʠ ʧʨʦʚʝʜʝʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ 

ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ ʇɿ, 

ʨʦʟʨʦʙʣʝʥʽ ʤʝʪʦʜʠ ʜʽʷʣʴʥʦʩʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʛʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ 

ʧʽʜʭʦʜʫ ʜʣʷ ʩʝʤʘʥʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ (ʧʘʨʩʠʥʛʫ) ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ ʇɿ ʪʘ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ, ʨʦʟʨʦʙʣʝʥʦ ʘʛʝʥʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʡʥʫ ʪʝʭʥʦʣʦʛʽʶ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ (ʷʢ ʩʫʢʫʧʥʽʩʪʴ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʟʘʩʦʙʠ ʪʘ ʤʝʪʦʜʠ 

ʥʘʢʦʧʠʯʝʥʥʷ, ʦʙʨʦʙʢʠ ʽ ʧʝʨʝʜʘʯʽ ʧʝʨʚʠʥʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

ʥʦʚʦʾ ʷʢʦʩʪʽ ʧʨʦ ʩʪʘʥ ʦʙôʻʢʪʫ, ʧʨʦʮʝʩʫ ʘʙʦ ʷʚʠʱʘ) ï ʨʠʩ. 4.1.  
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ʈʠʩ. 4.1 ï ɸʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ 
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ʄʝʪʘ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ï ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʢʽʣʴʢʽ-

ʩʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʚʠʤʦʛ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʬʫʥʢ-

ʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʟ ʤʝʪʦʶ ʤʽʥʽʤʽʟʘʮʽʾ ʚʧʣʠʚʫ ʣʶʜʩʴʢʦʛʦ ʬʘʢʪʦʨʫ ʪʘ ʟ ʤʝʪʦʶ 

ʩʧʨʦʱʝʥʥʷ ʚʠʢʦʥʘʥʥʷ ʟʘʟʥʘʯʝʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʷʢ ʨʦʟʨʦʙʥʠʢʦʤ, ʪʘʢ ʽ ʟʘʤʦʚʥʠ-

ʢʦʤ. ɯʥʬʦʨʤʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ ʜʦʟʚʦʣʷʻ ʚʠʷʚʠʪʠ ʥʝʦʙʭʽʜʥʽʩʪʴ ʬʦʨʤʫʚʘʥʥʷ ʧʦ-

ʚʪʦʨʥʦʛʦ ʟʘʧʠʪʫ ʥʘ ʜʦʜʘʚʘʥʥʷ ʘʪʨʠʙʫʪʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʪʘ, ʟʘ ʥʝʦʙʭʽʜʥʦʩʪʽ, ʩʬʦʨʤʫʚʘʪʠ ʪʘ ʚʽʟʫʘʣʽʟʫʚʘʪʠ 

ʡʦʛʦ ʚʤʽʩʪ.  

ʇʨʦʧʦʥʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ ʘʚʪʦʤʘʪʠʯʥʦ ʦʧʨʘʮʴʦʚʫʻ ʥʘʷʚʥʽ 

ʟʥʘʥʥʷ (ʥʝʬʫʥʢʮʽʡʥʽ ʚʠʤʦʛʠ ʩʧʝʮʠʬʽʢʘʮʽʾ) ʪʘ ʬʦʨʤʫʻ ʥʦʚʽ ʟʥʘʥʥʷ (ʚʠʩʥʦʚʢʠ ʧʨʦ 

ʜʦʩʪʘʪʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ, ʧʨʦ ʨʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ, ʨʝʢʦʤʝʥʜʘʮʽʾ ʱʦʜʦ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ). 

ɽʪʘʧʠ ʧʨʦʮʝʩʫ ʦʧʨʘʮʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʨʦʟʨʦʙʣʝʥʦʶ ʘʛʝʥʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʦʶ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ: 

1) ʘʚʪʦʤʘʪʠʯʥʠʡ ʧʘʨʩʠʥʛ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʇɿ (ʚʭʽʜʥʽ ʜʘʥʽ) ʥʘ ʧʨʝʜʤʝʪ 

ʧʦʰʫʢʫ ʘʪʨʠʙʫʪʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʇɿ ï 

ʟʘ ʤʝʪʦʜʦʤ ʜʽʷʣʴʥʦʩʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ 

ʜʣʷ ʩʝʤʘʥʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ (ʧʘʨʩʠʥʛʫ) ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ ʇɿ (ʧʽʜʨʦʟʜʽʣ 3.1); 

2) ʬʦʨʤʫʚʘʥʥʷ ʤʥʦʞʠʥʠ ʘʪʨʠʙʫʪʽʚ, ʥʘʷʚʥʠʭ ʫ ʨʝʘʣʴʥʽʡ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ; 

3) ʬʦʨʤʫʚʘʥʥʷ ʦʥʪʦʣʦʛʽʾ ʜʣʷ ʨʝʘʣʴʥʦʛʦ ʇɿ (ʬʦʨʤʫʣʠ (2.48)-(2.55), 

ʧʽʜʨʦʟʜʽʣ 2.2) ï ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʟʨʦʙʣʝʥʠʭ ʤʦʜʝʣʝʡ ʥʝʬʫʥʢʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ (ʬʦʨʤʫʣʠ (2.1)-(2.39), ʧʽʜʨʦʟʜʽʣ 2.1) ʪʘ 

ʦʥʪʦʣʦʛʽʯʥʠʭ ʤʦʜʝʣʝʡ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʇɿ (ʬʦʨʤʫʣʠ (2.40)-(2.47), 

ʧʽʜʨʦʟʜʽʣ 2.2), ʷʢʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤ ʘʛʝʥʪʦʤ ʷʢ ʚʽʜʦʤʽ ʬʘʢʪʠ; 

4) ʧʦʨʽʚʥʷʥʥʷ ʙʘʟʦʚʦʾ ʦʥʪʦʣʦʛʽʾ ʜʣʷ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʬʦʨʤʫʣʠ 

(2.40)-(2.47), ʧʽʜʨʦʟʜʽʣ 2.2) ʽʟ ʦʪʨʠʤʘʥʦʶ ʦʥʪʦʣʦʛʽʻʶ ʜʣʷ ʨʝʘʣʴʥʦʛʦ ʇɿ (ʬʦʨʤʫʣʠ 

(2.48)-(2.55), ʧʽʜʨʦʟʜʽʣ 2.2) ï ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʨʘʚʠʣ (ʬʦʨʤʫʣʠ (2.56)-(2.64), 

ʧʽʜʨʦʟʜʽʣ 2.3), ʤʦʜʝʣʽ ʜʽʷʣʴʥʦʩʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ 

ʧʽʜʭʦʜʫ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

(ʧʽʜʨʦʟʜʽʣ 2.3) ʪʘ ʟʘ ʤʝʪʦʜʦʤ ʜʽʷʣʴʥʦʩʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʛʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ 
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ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʧʽʜʨʦʟʜʽʣ 3.2);  

5) ʬʦʨʤʫʚʘʥʥʷ ʧʽʜʤʥʦʞʠʥʠ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʾʭ 

ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʢʽ ʥʝʤʦʞʣʠʚʦ ʦʙʯʠʩʣʠʪʠ ʥʘ ʦʩʥʦʚʽ ʥʘʷʚʥʠʭ ʫ ʨʝʘʣʴʥʽʡ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʘʪʨʠʙʫʪʽʚ;  

6) ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʥʦʚʢʫ ʧʨʦ ʜʦʩʪʘʪʥʽʩʪʴ ʘʙʦ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʫ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʞʥʦʾ ʥʝʬʫʥʢʮʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇɿ 

ʦʢʨʝʤʦ ʪʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʇɿ ʨʘʟʦʤ (ʨʝʟʫʣʴʪʘʪ 

ʬʫʥʢʮʽʶʚʘʥʥʷ ɸʆɯʊ);  

7) ʦʙʯʠʩʣʝʥʥʷ ʯʠʩʣʦʚʠʭ ʦʮʽʥʦʢ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʥʘʷʚʥʦʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ 

ʚʠʤʦʛ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʞʥʦʾ ʥʝʬʫʥʢʮʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇɿ ʪʘ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʨʝʟʫʣʴʪʘʪ ʬʫʥʢʮʽʶʚʘʥʥʷ ɸʆɯʊ);  

8) ʚʽʟʫʘʣʽʟʘʮʽʷ ʧʨʦʛʘʣʠʥ ʫ ʟʥʘʥʥʷʭ ʱʦʜʦ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

(ʨʝʟʫʣʴʪʘʪ ʬʫʥʢʮʽʶʚʘʥʥʷ ɸʆɯʊ); 

9) ʬʦʨʤʫʚʘʥʥʷ ʟʘʧʠʪʫ ʥʘ ʜʦʜʘʚʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʘʪʨʠʙʫʪʽʚ ʫ ʩʧʝʮʠʬʽʢʘʮʽʶ 

(ʟʘ ʫʤʦʚʠ ʬʦʨʤʫʚʘʥʥʷ ʚʠʩʥʦʚʢʫ ʧʨʦ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ) ʟ 

ʚʽʟʫʘʣʽʟʦʚʘʥʠʤʠ ʧʽʜʢʘʟʢʘʤʠ, ʷʢʽ ʩʘʤʝ ʘʪʨʠʙʫʪʠ ʥʝʦʙʭʽʜʥʦ ʜʦʜʘʪʠ (ʨʝʟʫʣʴʪʘʪ 

ʬʫʥʢʮʽʶʚʘʥʥʷ ɸʆɯʊ). 

ʗʢ ʚʠʜʥʦ ʟ ʨʠʩ. 4.1, ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ 

ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ: ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʤʫ ʘʛʝʥʪʽ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ 

ʩʝʤʘʥʪʠʯʥʦʛʦ ʧʘʨʩʠʥʛʫ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ ʇɿ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʤʫ ʘʛʝʥʪʽ ʥʘ 

ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʘʥʥʽʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. 

ɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʩʝʤʘʥʪʠʯʥʦʛʦ 

ʧʘʨʩʠʥʛʫ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ ʇɿ ʧʨʠʡʤʘʻ ʥʘ ʚʭʽʜ ʩʧʝʮʠʬʽʢʘʮʽʶ ʚʠʤʦʛ ʜʦ ʇɿ ʪʘ 

ʧʨʦʚʦʜʠʪʴ ʘʚʪʦʤʘʪʠʯʥʠʡ ʧʘʨʩʠʥʛ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʇɿ ʥʘ ʧʨʝʜʤʝʪ ʧʦʰʫʢʫ 

ʘʪʨʠʙʫʪʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʇɿ. ʐʘʙʣʦʥ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʇɿ, ʷʢʠʡ ʜʝʤʦʥʩʪʨʫʻ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʘʪʨʠʙʫʪʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘ ʪʘʢʦʞ ʾʭ ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ, 

ʧʨʦʧʦʥʫʻʪʴʩʷ ʢʦʨʠʩʪʫʚʘʯʫ ʫ ʚʠʛʣʷʜʽ ʙʘʟʦʚʦʾ ʦʥʪʦʣʦʛʽʾ ʧʨʝʜʤʝʪʥʦʾ ʛʘʣʫʟʽ 

çɯʥʞʝʥʝʨʽʷ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷè (ʯʘʩʪʠʥʘ çʉʧʝʮʠʬʽʢʘʮʽʷ ʚʠʤʦʛ ʜʦ ʇɿ 
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(ʘʪʨʠʙʫʪʠ)è), ʨʦʟʨʦʙʣʝʥʦʾ ʫ [1] ʥʘ ʦʩʥʦʚʽ ʩʪʘʥʜʘʨʪʫ ISO 29148. ʇʽʩʣʷ ʧʨʦʚʝʜʝʥʥʷ 

ʧʘʨʩʠʥʛʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʬʦʨʤʫʻʪʴʩʷ ʤʥʦʞʠʥʘ ʘʪʨʠʙʫʪʽʚ, ʥʘʷʚʥʠʭ ʫ ʨʝʘʣʴʥʽʡ 

ʩʧʝʮʠʬʽʢʘʮʽʾ. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʨʦʟʨʦʙʣʝʥʫ ʫ [1] ʙʘʟʦʚʫ (ʫʥʽʚʝʨʩʘʣʴʥʫ) ʦʥʪʦʣʦʛʽʶ 

ʜʣʷ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʚʽʜʦʤʽ ʬʘʢʪʠ) ʪʘ ʤʥʦʞʠʥʫ ʥʘʷʚʥʠʭ ʘʪʨʠʙʫʪʽʚ, 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ ʬʦʨʤʫʻ ʦʥʪʦʣʦʛʽʶ ʜʣʷ ʨʝʘʣʴʥʦʛʦ ʇɿ, ʷʢʫ ʧʝʨʝʜʘʻ ʷʢ ʚʭʽʜʥʽ 

ʜʘʥʽ ʜʦ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʨʘʥʥʽʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. 

ɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʛʝʥʪ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʨʘʥʥʽʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʚʦʜʠʪʴ ʧʦʨʽʚʥʷʥʥʷ ʙʘʟʦʚʦʾ ʦʥʪʦʣʦʛʽʾ ʜʣʷ 

ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʚʽʜʦʤʽ ʬʘʢʪʠ) ʽʟ ʦʪʨʠʤʘʥʦʶ ʦʥʪʦʣʦʛʽʻʶ ʜʣʷ 

ʨʝʘʣʴʥʦʛʦ ʇɿ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʪʘʢʦʛʦ ʧʦʨʽʚʥʷʥʥʷ ʘʛʝʥʪ, ʟʛʽʜʥʦ ʟ ʨʦʟʨʦʙʣʝʥʠʤ 

ʤʝʪʦʜʦʤ ʜʽʷʣʴʥʦʩʪʽ, ʬʦʨʤʫʻ ʧʽʜʤʥʦʞʠʥʠ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʾʭ 

ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʢʽ ʥʝʤʦʞʣʠʚʦ ʦʙʯʠʩʣʠʪʠ ʥʘ ʦʩʥʦʚʽ ʥʘʷʚʥʠʭ ʫ ʨʝʘʣʴʥʽʡ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʘʪʨʠʙʫʪʽʚ; ʥʘʜʘʻ ʚʠʩʥʦʚʦʢ ʧʨʦ ʜʦʩʪʘʪʥʽʩʪʴ ʘʙʦ ʥʝʜʦʩʪʘʪʥʽʩʪʴ 

ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʞʥʦʾ ʥʝʬʫʥʢʮʽʡʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇɿ ʦʢʨʝʤʦ ʪʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʇɿ ʨʘʟʦʤ; ʦʙʯʠʩʣʶʻ ʯʠʩʣʦʚʽ ʦʮʽʥʢʠ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʥʘʷʚʥʦʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ 

ʚʠʤʦʛ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʞʥʦʾ ʥʝʬʫʥʢʮʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇɿ ʪʘ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ; ʥʘʜʘʻ ʚʽʟʫʘʣʽʟʘʮʽʶ ʧʨʦʛʘʣʠʥ ʫ 

ʟʥʘʥʥʷʭ ʱʦʜʦ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʗʢʱʦ ʨʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʩʢʣʘʜʘʻ 100% ʘʙʦ ʻ ʧʨʠʡʥʷʪʥʠʤ ʜʣʷ 

ʟʘʤʦʚʥʠʢʘ, ʪʦ ʚʠʢʦʥʫʻʪʴʩʷ ʧʦʜʘʣʴʰʘ ʨʦʙʦʪʘ ʥʘʜ ʧʨʦʛʨʘʤʥʠʤ ʧʨʦʻʢʪʦʤ, ʚ ʽʥʰʦʤʫ 

ʚʠʧʘʜʢʫ ʨʦʟʨʦʙʥʠʢʘʤ ʩʧʝʮʠʬʽʢʘʮʽʾ ʥʘʜʘʻʪʴʩʷ ʟʘʧʠʪ ʥʘ ʜʦʜʘʚʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ 

ʘʪʨʠʙʫʪʽʚ ʫ ʩʧʝʮʠʬʽʢʘʮʽʶ (ʟ ʚʽʟʫʘʣʽʟʦʚʘʥʠʤʠ ʧʽʜʢʘʟʢʘʤʠ, ʷʢʽ ʩʘʤʝ ʘʪʨʠʙʫʪʠ 

ʥʝʦʙʭʽʜʥʦ ʜʦʜʘʪʠ), ʧʽʩʣʷ ʯʦʛʦ ʩʧʝʮʠʬʽʢʘʮʽʷ ʤʦʞʝ ʙʫʪʠ ʟʥʦʚʫ ʦʧʨʘʮʴʦʚʘʥʘ ʨʦʟʨʦʙ-

ʣʝʥʦʶ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʶ ʽʥʬʦʨʤʘʮʽʡʥʦʶ ʪʝʭʥʦʣʦʛʽʻʶ. 

ʈʦʟʨʦʙʣʝʥʘ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʦʨʽʚʥʷʪʠ ʤʽʞ ʩʦʙʦʶ ʨʽʟʥʽ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʣʷ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʻʢʪʽʚ ʟʽ 

ʩʭʦʞʠʤʠ ʘʙʦ ʦʜʥʘʢʦʚʠʤʠ ʚʘʨʪʽʩʪʶ ʽ ʪʨʠʚʘʣʽʩʪʶ, ʛʘʨʘʥʪʫʚʘʪʠ ʚʥʝʩʝʥʥʷ ʫ ʚʠʤʦʛʠ 

ʽʥʬʦʨʤʘʮʽʾ, ʥʝʦʙʭʽʜʥʦʾ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, 
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ʟʘ ʨʘʭʫʥʦʢ ʯʦʛʦ ʟʤʝʥʰʫʻʪʴʩʷ ʨʦʟʨʠʚ ʫ ʟʥʘʥʥʷʭ ʧʨʦ ʥʝʬʫʥʢʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʜʣʷ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʻʢʪʽʚ. ʆʩʥʦʚʥʦʶ ʧʝʨʝʚʘʛʦʶ ʨʦʟʨʦʙʣʝʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʻ ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʧʨʦʮʝʩʽʚ ʧʘʨʩʠʥʛʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʪʘ ʦʮʽʥʶʚʘʥʥʷ 

ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʚʠʤʦʛ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʟʘ 

ʨʘʭʫʥʦʢ ʯʦʛʦ ʜʦʩʷʛʘʻʪʴʩʷ ʫʩʫʥʝʥʥʷ ʩʫʙôʻʢʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʣʶʜʠʥʠ, ʘ ʪʘʢʦʞ 

ʟʙʝʨʝʞʫʚʘʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʦʬʪʚʝʨʥʽʡ ʢʦʤʧʘʥʽʾ ʫ ʚʠʧʘʜʢʫ ʟʚʽʣʴʥʝʥʥʷ ʬʘʭʽʚʮʷ. 

 

4.2. ʈʝʘʣʽʟʘʮʽʷ ʪʘ ʨʝʟʫʣʴʪʘʪʠ ʬʫʥʢʮʽʶʚʘʥʥʷ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ 

 

ɸʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʫ ʽʥʬʦʨʤʘʮʽʡʥʫ ʪʝʭʥʦʣʦʛʽʶ (ɸʆɯʊ) ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ ʨʝʘʣʽʟʦʚʘʥʦ ʤʦʚʦʶ PHP ʚ ʬʦʨʤʽ ʚʽʣʴʥʦ 

ʧʦʰʠʨʶʚʘʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʜʦʩʪʫʧʥʦʛʦ ʟʘ ʧʦʩʠʣʘʥʥʷʤ ï https://olp-

project.herokuapp.com. ɼʣʷ ʨʝʘʣʽʟʘʮʽʾ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʫ ʚʠʛʣʷʜʽ ʚʝʙ-ʩʝʨʚʽʩʫ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʤʦʚʘ ʧʨʦʛʨʘʤʫʚʘʥʥʷ ʈʅʈ ʪʘ 

ʬʨʝʡʤʚʦʨʢ Symfony ʟ ʘʨʭʽʪʝʢʪʫʨʦʶ MVC. 

ʇʨʦʛʨʘʤʥʠʡ ʢʦʜ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʜʚʦʭ ʚʝʣʠʢʠʭ ʤʦʜʫʣʽʚ ï ʤʦʜʫʣʴ ʜʣʷ ʘʥʘʣʽʟʫ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʥʘ ʧʨʝʜʤʝʪ ʜʦʩʪʘʪʥʦʩʪʽ ʟʘ  ʤʦʜʝʣʣʶ SQuaRE (ʩʪʘʥʜʘʨʪ ISO 

25010:2011) ʪʘ ʤʦʜʫʣʴ ʘʥʘʣʽʟʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʥʘ ʦʩʥʦʚʽ ʨʝʟʫʣʴʪʘʪʽʚ ʤʝʪʨʠʯʥʦʛʦ 

ʘʥʘʣʽʟʫ. ɺʦʥʠ ʜʦʩʪʫʧʥʽ ʢʦʨʠʩʪʫʚʘʯʫ ʫ ʚʠʛʣʷʜʽ ʦʢʨʝʤʠʭ ʧʫʥʢʪʽʚ ʤʝʥʶ ʫ 

ʩʧʘʜʘʶʯʦʤʫ ʩʧʠʩʢʫ ʥʘ ʛʦʣʦʚʥʽʡ ʩʪʦʨʽʥʮʽ ʚʝʙ-ʩʝʨʚʽʩʫ. ʂʦʨʠʩʪʫʚʘʯʫ ʪʘʢʦʞ 

ʜʦʩʪʫʧʥʠʡ ʥʘʩʪʫʧʥʠʡ ʬʫʥʢʮʽʦʥʘʣ: ʧʝʨʝʛʣʷʜ ʰʘʙʣʦʥʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʫ ʚʠʛʣʷʜʽ 

ʦʥʪʦʣʦʛʽʾ, ʟʘʚʘʥʪʘʞʝʥʥʷ ʚʣʘʩʥʦʾ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʇɿ ʚ pdf-ʬʦʨʤʘʪʽ ʪʘ 

ʨʦʟʨʘʭʫʥʦʢ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʬʫʥʢʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘ ʪʘʢʦʞ ʨʦʟʨʘʭʫʥʦʢ ʜʦʩʪʘʪʥʦʩʪʽ ʤʝʪʨʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ɼʣʷ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ ʱʦʜʦ ʟʘʣʝʞʥʦʩʪʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ 

ʘʪʨʠʙʫʪʽʚ ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʉʋɹɼ MySQL. ɼʣʷ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ ʙʫʣʘ 

ʟʘʩʪʦʩʦʚʘʥʘ ʙʽʙʣʽʦʪʝʢʘ Bootstrap. ʂʦʜ ʧʨʦʛʨʘʤʠ ʽʥʪʝʨʬʝʡʩʫ ʢʦʨʠʩʪʫʚʘʯʘ ʤʽʩʪʠʪʴʩʷ ʫ 

ʬʘʡʣʽ index.html, ʷʢʠʡ ʽ ʻ ʪʦʯʢʦʶ ʚʭʦʜʫ ʥʘ ʜʘʥʠʡ ʚʝʙ-ʩʝʨʚʽʩ. ʌʫʥʢʮʽʾʾ ʜʣʷ ʨʦʙʦʪʠ ʽʟ 

https://olp-project.herokuapp.com/
https://olp-project.herokuapp.com/
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ʩʧʝʮʠʬʽʢʘʮʽʻʶ (ʧʘʨʩʠʥʛ ʩʧʝʮʠʬʽʢʘʮʽʾ ʪʘ ʨʦʙʦʪʘ ʽʟ ʬʦʨʤʫʣʘʤʠ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ 

ʯʠʩʣʦʚʦʾ ʦʮʽʥʢʠ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʚʽʜʩʫʪʥʽʭ ʘʪʨʠʙʫʪʽʚ, ʧʽʜʭʘʨʘʢʪʝʨʠʪʩʠʢ ʪʘ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ) ʤʽʩʪʷʪʴʩʷ ʫ ʬʘʡʣʽ SrsParserTest.php. ɼʣʷ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʧʽʟʥʘʚʘʥʥʷ 

ʦʥʪʦʣʦʛʽʡ ʪʘ ʨʦʙʦʪʠ ʟ ʬʦʨʤʘʪʦʤ ʦwl ʙʫʣʘ ʚʠʢʦʨʠʩʪʘʥʘ ʙʽʙʣʽʦʪʝʢʘ ARC2. ʆʩʥʦʚʥʠʡ 

ʢʦʜ (ʷʜʨʦ) ʧʨʦʛʨʘʤʠ ʤʽʩʪʠʪʴʩʷ ʫ ʬʘʡʣʽ AppKernel.php (ɼʦʜʘʪʦʢ ɺ). 

ʇʝʨʰ ʥʽʞ ʟʘʚʘʥʪʘʞʫʚʘʪʠ ʩʧʝʮʠʬʽʢʘʮʽʶ ʚʠʤʦʛ ʜʣʷ ʾʾ ʦʧʨʘʮʶʚʘʥʥʷ, 

ʢʦʨʠʩʪʫʚʘʯ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʤʦʞʝ ʦʟʥʘʡʦʤʠʪʠʩʴ ʟ ʰʘʙʣʦʥʦʤ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʇɿ, ʷʢʠʡ ʜʝʤʦʥʩʪʨʫʻ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʘʪʨʠʙʫʪʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʘ ʪʘʢʦʞ ʾʭ ʤʽʩʮʝ ʨʦʟʪʘʰʫʚʘʥʥʷ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ, 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʫ ʚʠʛʣʷʜʽ ʦʥʪʦʣʦʛʽʾ.  

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ, ʢʦʨʠʩʪʫʚʘʯ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ ʧʦʚʠʥʝʥ 

ʟʘʚʘʥʪʘʞʠʪʠ ʩʧʝʮʠʬʽʢʘʮʽʶ ʚʠʤʦʛ ʜʦ ʇɿ ʚ pdf-ʬʦʨʤʘʪʽ.  ʇʽʩʣʷ ʮʴʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʘ 

ʪʝʭʥʦʣʦʛʽʷ ʧʨʦʚʦʜʠʪʴ ʧʘʨʩʠʥʛ ʟʘʚʘʥʪʘʞʝʥʦʾ ʩʧʝʮʠʬʽʢʘʮʽʾ ʪʘ ʬʦʨʤʫʻ ʦʥʪʦʣʦʛʽʶ 

ʜʣʷ ʨʝʘʣʴʥʦʛʦ ʇɿ ʚ owl-ʬʦʨʤʘʪʽ, ʷʢʫ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʟʘʚʘʥʪʘʞʠʪʠ ʥʘ ʩʚʽʡ 

ʢʦʤʧʶʪʝʨ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ. 

ʇʽʩʣʷ ʧʦʨʽʚʥʷʥʥʷ ʦʥʪʦʣʦʛʽʾ ʜʣʷ ʨʝʘʣʴʥʦʛʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟ 

ʙʘʟʦʚʦʶ ʦʥʪʦʣʦʛʽʻʶ ʜʣʷ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ, AOIT 

ʜʘʻ ʚʠʩʥʦʚʦʢ ʧʨʦ ʜʦʩʪʘʪʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʚʠʤʦʛ, ʷʢʠʡ ʩʢʣʘʜʘʻʪʴʩʷ ʟ: 

ʢʽʣʴʢʦʩʪʽ ʪʘ ʚʽʜʩʦʪʢʘ ʚʽʜʩʫʪʥʽʭ ʘʪʨʠʙʫʪʽʚ (ʧʽʜ ʯʘʩ ʮʴʦʛʦ ʧʽʜʨʘʭʫʥʢʫ AOIT ʜʘʻ ʜʚʘ 

ʯʠʩʣʘ ï ʙʝʟ ʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʪʦʛʦ, ʩʢʽʣʴʢʠ ʨʘʟʽʚ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʚʽʜʩʫʪʥʽʡ 

ʘʪʨʠʙʫʪ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʙʝʟ ʽ ʟ 

ʧʦʚʪʦʨʝʥʥʷʤʠ)); ʢʽʣʴʢʽʩʥʽ ʦʮʽʥʢʠ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʚʠʤʦʛ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʢʦʞʥʦʾ ʥʝʬʫʥʢʮʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʚʩʽʭ ʥʝʬʫʥʢʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʟʦʤ. ʂʨʽʤ ʪʦʛʦ, ʨʦʟʨʦʙʣʝʥʘ AOIT ʧʨʦʧʦʥʫʻ ʧʝʨʝʣʽʢ ʚʽʜʩʫʪʥʽʭ 

ʘʪʨʠʙʫʪʽʚ ʫ ʚʠʛʣʷʜʽ ʩʧʠʩʢʫ, ʷʢʠʡ ʨʦʟʜʽʣʝʥʠʡ ʟʘ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ 

ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʚʽʟʫʘʣʽʟʘʮʽʶ ʚʽʜʩʫʪʥʽʭ ʘʪʨʠʙʫʪʽʚ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʪʠʭ ʯʠ ʽʥʰʠʭ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʬʫʥʢʮʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  

ɼʣʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʪʨʠ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ 

ʘʛʝʥʪʘ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ, 
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ʷʢʽ ʨʦʟʨʦʙʣʝʥʽ ʨʽʟʥʠʤʠ ɯʊ-ʢʦʤʧʘʥʽʷʤʠ ʍʤʝʣʴʥʠʮʴʢʦʛʦ. ʎʽ ʩʧʝʮʠʬʽʢʘʮʽʾ ʤʘʶʪʴ 

ʧʨʠʙʣʠʟʥʦ ʦʜʥʘʢʦʚʫ ʚʘʨʪʽʩʪʴ ʪʘ ʪʨʠʚʘʣʽʩʪʴ, ʪʦʤʫ ʚʠʙʽʨ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʽʜʧʦʚʽʜʥʦ ʜʦ 

ʮʠʭ ʢʨʠʪʝʨʽʾʚ ʻ ʩʢʣʘʜʥʠʤ. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ˉ1 ʨʦʟʨʦʙʣʝʥʘ AOIT ʜʘʣʘ ʪʘʢʽ ʚʠʩʥʦʚʢʠ - 

ʨʠʩ. 4.2, ʨʠʩ. 4.3. ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ˉ2 ʨʦʟʨʦʙʣʝʥʘ AOIT ʥʘʜʘʣʘ 

ʚʠʩʥʦʚʢʠ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 4.4. ʇʽʩʣʷ ʘʥʘʣʽʟʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ˉ 3 ʨʦʟʨʦʙʣʝʥʘ 

AOIT ʥʘʜʘʣʘ ʥʘʩʪʫʧʥʽ ʚʠʩʥʦʚʢʠ ï ʨʠʩ. 4.5. 

 

 

ʈʠʩ. 4.2 ï ʂʽʣʴʢʽʩʥʽ ʦʮʽʥʢʠ ʱʦʜʦ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʚʠʤʦʛʘʭ (ʩʧʝʮʠʬʽʢʘʮʽʷ 

ˉ1) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʇɿ (ʥʘʜʘʥʽ ʨʦʟʨʦʙʣʝʥʦʶ AOIT) 
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ʈʠʩ. 4.3 ï ɺʽʟʫʘʣʽʟʘʮʽʷ ʚʽʜʩʫʪʥʽʭ ʘʪʨʠʙʫʪʽʚ (ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ˉ1) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʪʨʴʦʭ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʬʫʥʢʮʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ "ʅʘʜʽʡʥʽʩʪʴ" (ʥʘʜʘʥʘ 

ʨʦʟʨʦʙʣʝʥʦʶ AOIT) 

 

 

ʈʠʩ. 4.4 ï ʂʽʣʴʢʽʩʥʽ ʦʮʽʥʢʠ ʱʦʜʦ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʚʠʤʦʛʘʭ (ʩʧʝʮʠʬʽʢʘʮʽʷ 

ˉ2) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʇɿ (ʥʘʜʘʥʽ ʨʦʟʨʦʙʣʝʥʦʶ AOIT) 
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ʈʠʩ. 4.5 ï ʂʽʣʴʢʽʩʥʽ ʦʮʽʥʢʠ ʱʦʜʦ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʚʠʤʦʛʘʭ (ʩʧʝʮʠʬʽʢʘʮʽʷ 

ˉ3) ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʇɿ (ʥʘʜʘʥʽ ʨʦʟʨʦʙʣʝʥʦʶ AOIT) 

 

ɸʥʘʣʽʟ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ ʨʦʟʨʦʙʣʝʥʦ ʾAOIT ʧʽʜʪʚʝʨʜʠʚ ʟʘʢʦʥʦʤʽʨʥʽʩʪʴ, ʱʦ 

ʙʽʣʴʰ ʚʘʞʣʠʚʠʤʠ ʪʘ ʧʨʽʦʨʠʪʝʪʥʠʤʠ ʻ ʘʪʨʠʙʫʪʠ, ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʙʽʣʴʰ ʥʽʞ ʦʜʥʫ 

ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʥʝʬʫʥʢʮʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ. ʆʪʞʝ, ʚ ʩʧʝʮʠʬʽʢʘʮʽʾ ˉ1 

ʚʽʜʩʫʪʥʽʡ 21 ʘʪʨʠʙʫʪ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʴ ʢʦʞʥʦʛʦ ʘʪʨʠʙʫʪʘ ʧʨʠ 

ʚʠʟʥʘʯʝʥʥʽ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʬʫʥʢʮʽʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʘʣʝ ʚʽʜʩʫʪʥʽ 78 

ʘʪʨʠʙʫʪʽʚ, ʚʨʘʭʦʚʫʶʯʠ ʢʽʣʴʢʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʴ ʢʦʞʥʦʛʦ ʘʪʨʠʙʫʪʫ). ʋ ʩʧʝʮʠʬʽʢʘʮʽʾ 

ˉ2 ʚʽʜʩʫʪʥʽ 37 ʘʪʨʠʙʫʪʽʚ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʞʥʦʛʦ 

ʘʪʨʠʙʫʪʘ (ʘʣʝ ʚʽʜʩʫʪʥʽ 39 ʘʪʨʠʙʫʪʽʚ, ʚʨʘʭʦʚʫʶʯʠ ʢʽʣʴʢʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʞʥʦʛʦ 

ʘʪʨʠʙʫʪʘ). ʋ ʩʧʝʮʠʬʽʢʘʮʽʾ ˉ3 ʚʽʜʩʫʪʥʽ 37 ʘʪʨʠʙʫʪʽʚ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʞʥʦʛʦ ʘʪʨʠʙʫʪʘ (ʘʣʝ ʚʽʜʩʫʪʥʽ 74 ʘʪʨʠʙʫʪʽʚ, ʚʨʘʭʦʚʫʶʯʠ ʢʽʣʴʢʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʞʥʦʛʦ ʘʪʨʠʙʫʪʘ). ʋ ʪʦʡ ʞʝ ʯʘʩ ʨʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ˉ1 ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʩʪʘʥʦʚʠʪʴ 

58,23%, ʨʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ˉ2 ï 81,26%, ʨʽʚʝʥʴ 

ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ˉ3 ï 60,85%. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠ ʤʝʥʰʽʡ ʢʽʣʴʢʦʩʪʽ ʚʽʜʩʫʪʥʽʭ ʘʪʨʠʙʫʪʽʚ (ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʴ ʢʦʞʥʦʛʦ ʘʪʨʠʙʫʪʘ), ʩʧʝʮʠʬʽʢʘʮʽʷ ˉ1 ʤʘʻ ʥʠʞʯʠʡ ʨʽʚʝʥʴ 
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ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ, ʥʽʞ ʩʧʝʮʠʬʽʢʘʮʽʷ ˉ2, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʙʽʣʴʰʫ ʢʽʣʴʢʽʩʪʴ 

ʚʽʜʩʫʪʥʽʭ ʘʪʨʠʙʫʪʽʚ (ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʞʥʦʛʦ ʘʪʨʠʙʫʪʘ). 

ʎʷ ʩʠʪʫʘʮʽʷ ʧʦʷʩʥʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʚ ʩʧʝʮʠʬʽʢʘʮʽʾ ˉ1 ʚʽʜʩʫʪʥʷ ʙʽʣʴʰʘ ʢʽʣʴʢʽʩʪʴ 

ʘʪʨʠʙʫʪʽʚ (ʫ ʧʦʨʽʚʥʷʥʥʽ ʟ ʩʧʝʮʠʬʽʢʘʮʽʻʶ ˉ2), ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʙʽʣʴʰ ʥʽʞ ʦʜʥʫ 

ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢʫ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. ʎʝʡ ʬʘʢʪ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ 

ʢʽʣʴʢʽʩʪʶ ʚʽʜʩʫʪʥʽʭ ʘʪʨʠʙʫʪʽʚ, ʷʢʽ ʥʘʜʘʶʪʴʩʷ AOIT (ʚʨʘʭʦʚʫʶʯʠ ʢʽʣʴʢʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʞʥʦʛʦ ʘʪʨʠʙʫʪʘ). 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʚʠʩʥʦʚʢʽʚ, ʥʘʜʘʥʠʭ ʨʦʟʨʦʙʣʝʥʦʶ AOIT, ʟʘʤʦʚʥʠʢ 

ʧʨʦʛʨʘʤʥʦʛʦ ʘʛʝʥʪʘ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʢʦʤʧ'ʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʚʠʨʽʰʠʚ, ʱʦ ʨʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʚʠʤʦʛ ʫ ʚʩʽʭ 

ʪʨʴʦʭ ʩʧʝʮʠʬʽʢʘʮʽʷʭ ʥʝ ʻ ʧʨʠʡʥʷʪʥʠʤ ʜʣʷ ʧʝʨʝʭʦʜʫ ʜʦ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ ʥʘʜ 

ʧʨʦʛʨʘʤʥʠʤ ʧʨʦʻʢʪʦʤ. ʊʦʤʫ ʚʩʽ ʪʨʠ ʩʧʝʮʠʬʽʢʘʮʽʾ ʙʫʣʠ ʚʽʜʧʨʘʚʣʝʥʽ ʨʦʟʨʦʙʥʠʢʘʤ 

ʥʘ ʜʦʦʧʨʘʮʶʚʘʥʥʷ (ʚ ʯʘʩʪʠʥʽ ʜʦʧʦʚʥʝʥʥʷ ʘʪʨʠʙʫʪʽʚ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʬʫʥʢʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ). ɼʦʦʧʨʘʮʴʦʚʘʥʽ ʩʧʝʮʠʬʽʢʘʮʽʾ ʪʘʢʦʞ ʙʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ 

ʨʦʟʨʦʙʣʝʥʦ  ʁAOIT. ɺʠʩʥʦʚʢʠ AOIT ʧʽʩʣʷ ʘʥʘʣʽʟʫ ʜʦʦʧʨʘʮʴʦʚʘʥʠʭ ʩʧʝʮʠʬʽʢʘʮʽʡ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ. 4.6-4.8. 

 

 

ʈʠʩ. 4.6 ï ʂʽʣʴʢʽʩʥʽ ʦʮʽʥʢʠ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ 

(ʩʧʝʮʠʬʽʢʘʮʽʷ ˉ1, ʧʽʩʣʷ ʜʦʦʧʨʘʮʶʚʘʥʥʷ), ʷʢʽ ʥʘʜʘʶʪʴʩʷ ʨʦʟʨʦʙʣʝʥʦʶ AOIT 
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ʈʠʩ. 4.7 ï ʂʽʣʴʢʽʩʥʽ ʦʮʽʥʢʠ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ 

(ʩʧʝʮʠʬʽʢʘʮʽʷ ˉ2, ʧʽʩʣʷ ʜʦʦʧʨʘʮʶʚʘʥʥʷ), ʷʢʽ ʥʘʜʘʶʪʴʩʷ ʨʦʟʨʦʙʣʝʥʦʶ AOIT 

 

 

ʈʠʩ. 4.8 ï ʂʽʣʴʢʽʩʥʽ ʦʮʽʥʢʠ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ 

(ʩʧʝʮʠʬʽʢʘʮʽʷ ˉ3, ʧʽʩʣʷ ʜʦʦʧʨʘʮʶʚʘʥʥʷ), ʷʢʽ ʥʘʜʘʶʪʴʩʷ ʨʦʟʨʦʙʣʝʥʦʶ AOIT 

 

ʋ ʩʧʝʮʠʬʽʢʘʮʽʶ ˉ1 ʙʫʣʦ ʜʦʜʘʥʦ 5 ʘʪʨʠʙʫʪʽʚ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ 

ʟʘʩʪʦʩʫʚʘʥʴ ʢʦʞʥʦʛʦ ʘʪʨʠʙʫʪʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢ ʥʝʬʫʥʢʮʽʡʥʠʭ 
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ʭʘʨʘʢʪʝʨʠʩʪʠʢ (ʪʘ 47 ʘʪʨʠʙʫʪʽʚ, ʚʨʘʭʦʚʫʶʯʠ ʢʽʣʴʢʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʴ ʢʦʞʥʦʛʦ 

ʘʪʨʠʙʫʪʘ). ʋ ʩʧʝʮʠʬʽʢʘʮʽʶ ˉ2 ʙʫʣʦ ʜʦʜʘʥʦ 10 ʘʪʨʠʙʫʪʽʚ, ʥʝ ʚʨʘʭʦʚʫʶʯʠ ʢʽʣʴʢʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʞʥʦʛʦ ʘʪʨʠʙʫʪʘ (ʽ 10 ʘʪʨʠʙʫʪʽʚ, ʚʨʘʭʦʚʫʶʯʠ ʢʽʣʴʢʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʴ ʢʦʞʥʦʛʦ ʘʪʨʠʙʫʪʘ). ʋ ʩʧʝʮʠʬʽʢʘʮʽʶ ˉ3 ʪʘʢʦʞ ʙʫʣʦ ʜʦʜʘʥʦ 10 

ʘʪʨʠʙʫʪʽʚ, ʥʝ ʚʨʘʭʦʚʫʶʯʠ ʢʽʣʴʢʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʞʥʦʛʦ ʘʪʨʠʙʫʪʘ (ʽ 25 

ʘʪʨʠʙʫʪʽʚ, ʚʨʘʭʦʚʫʶʯʠ ʢʽʣʴʢʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʴ ʢʦʞʥʦʛʦ ʘʪʨʠʙʫʪʘ). ʋ ʪʦʡ ʞʝ ʯʘʩ 

ʨʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ˉ1 ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ 

ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʞʝ ʩʪʘʥʦʚʠʪʴ 86,02%, ʨʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ˉ2 ï 85,97%, ʨʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ 

ʩʧʝʮʠʬʽʢʘʮʽʾ  ˉ3 ï 73,7%. ʆʪʞʝ, ʚʠʩʥʦʚʢʠ ʨʦʟʨʦʙʣʝʥʦʾ AOIT ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʷʭ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 27,79%, 4, 71% ʪʘ 12,85% ʜʣʷ 

ʩʧʝʮʠʬʽʢʘʮʽʡ ˉ 1-3. 

ʄʠ (ʨʦʟʨʦʙʥʠʢʠ AOIT) ʨʝʢʦʤʝʥʜʫʻʤʦ ʧʨʠʡʥʷʪʠ ʨʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ, ʷʢʠʡ 

ʜʦʨʽʚʥʶʻ 85%, ʘʣʝ ʦʩʪʘʪʦʯʥʝ ʨʽʰʝʥʥʷ ʱʦʜʦ ʥʝʦʙʭʽʜʥʦʛʦ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ 

ʧʨʠʡʤʘʻʪʴʩʷ ʟʘʤʦʚʥʠʢʦʤ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʂʣʽʻʥʪ ʤʦʞʝ ʚʩʪʘʥʦʚʠʪʠ 

ʧʦʨʽʛ ʮʴʦʛʦ ʨʽʚʥʷ, ʥʘʧʨʠʢʣʘʜ, 90%, 95% ʘʙʦ 100% (ʥʘʚʽʪʴ ʜʣʷ ʥʝʢʨʠʪʠʯʥʦʛʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ). ʆʪʞʝ, ʚ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʚʠʩʥʦʚʢʽʚ ʨʦʟʨʦʙʣʝʥʦ ʾ

AOIT ʟʘʤʦʚʥʠʢ ʚʠʨʽʰʠʚ, ʱʦ ʨʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽ ʾʚʠʤʦʛ ʩʧʝʮʠʬʽʢʘʮʽʡ 

ˉ1 ʪʘ ˉ2 ʚʞʝ ʻ ʜʦʧʫʩʪʠʤʠʤ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ ʥʘʜ ʧʨʦʛʨʘʤʥʠʤ ʧʨʦʻʢʪʦʤ. 

ɿʘʤʦʚʥʠʢ ʦʙʨʘʚ ʩʧʝʮʠʬʽʢʘʮʽʶ ˉ1 ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ. ʆʪʞʝ, ʟʘʤʦʚʥʠʢ ʟʤʽʛ 

ʟʨʦʙʠʪʠ ʚʠʙʽʨ ʩʧʝʮʠʬʽʢʘʮʽʾ ʟ ʪʦʯʢʠ ʟʦʨʫ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʥʽʡ, ʘ ʥʝ 

ʣʠʰʝ ʟ ʪʦʯʢʠ ʟʦʨʫ ʚʘʨʪʦʩʪʽ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʻʢʪʫ.  

ʆʢʨʝʤʦʶ ʧʽʜʩʠʩʪʝʤʦʶ ʟʘʧʨʦʧʦʥʦʚʘʥʦʾ AOIT ʻ ̔ʥʪʝʣʝʢʪʫʘʣʴʥʘ ʧʽʜʩʠʩʪʝʤʘ 

ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʤʝʪʨʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʩʧʝʮʠʬʽʢʘʮʽʷʭ ʚʠʤʦʛ ʜʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʂʦʨʠʩʪʫʚʘʯ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʧʽʜʩʠʩʪʝʤʠ ʜʣʷ 

ʚʠʟʥʘʯʝʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʤʝʪʨʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʠ ʟʘʚʘʥʪʘʞʫʻ ʩʧʝʮʠʬʽʢʘʮʽʶ ʚʠʤʦʛ 

ʜʦ ʇɿ ʫ pdf-ʬʦʨʤʘʪʽ. ɸʛʝʥʪ ʩʠʩʪʝʤʠ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʧʘʨʩʠʥʛʫ ʩʧʝʮʠʬʽʢʘʮʽʾ 

ʚʠʤʦʛ ʜʦ ʇɿ ʥʘ ʧʨʝʜʤʝʪ ʧʦʰʫʢʫ ʤʝʪʨʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ (ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ 



    125 

 

 

ʦʙʯʠʩʣʝʥʥʷ ʤʝʪʨʠʢ), ʚʠʢʦʥʫʻ ʧʘʨʩʠʥʛ ʩʧʝʮʠʬʽʢʘʮʽʾ ʪʘ ʬʦʨʤʫʻ ʦʥʪʦʣʦʛʽʶ ʜʣʷ 

ʨʝʘʣʴʥʦʛʦ ʇɿ ʫ ʚʠʛʣʷʜʽ ʬʘʡʣʫ ʟ ʨʦʟʰʠʨʝʥʥʷʤ .owl, ʢʦʪʨʠʡ ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ 

ʟʘʚʘʥʪʘʞʠʪʠ ʩʦʙʽ ʥʘ ʢʦʤʧôʁ ʪʝʨ ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ. 

ɼʘʣʽ ʘʛʝʥʪ ʩʠʩʪʝʤʠ, ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʤʝʪʨʠʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʷʭ, ʚʠʢʦʥʫʻ ʧʦʨʽʚʥʷʥʥʷ ʦʥʪʦʣʦʛʽʾ ʜʣʷ ʨʝʘʣʴʥʦʛʦ ʇɿ ʟ 

ʙʘʟʦʚʦʶ ʦʥʪʦʣʦʛʽʻʶ ʪʘ ʚʠʜʘʻ ʚʠʩʥʦʚʦʢ ʧʨʦ ʜʦʩʪʘʪʥʽʩʪʴ ʤʝʪʨʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʘ 

ʩʘʤʝ: ʂʽʣʴʢʽʩʪʴ ʚʽʜʩʫʪʥʽʭ ʧʦʢʘʟʥʠʢʽʚ (ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʴ 

ʢʦʞʥʦʛʦ ʧʦʢʘʟʥʠʢʘ), ʂʽʣʴʢʽʩʪʴ ʚʽʜʩʫʪʥʽʭ ʧʦʢʘʟʥʠʢʽʚ (ʚʨʘʭʦʚʫʶʯʠ ʢʽʣʴʢʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʴ ʢʦʞʥʦʛʦ ʧʦʢʘʟʥʠʢʘ), ɺʽʜʩʦʪʦʢ ʚʽʜʩʫʪʥʽʭ ʧʦʢʘʟʥʠʢʽʚ (ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ 

ʢʽʣʴʢʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʴ ʢʦʞʥʦʛʦ ʧʦʢʘʟʥʠʢʘ), ɺʽʜʩʦʪʦʢ ʚʽʜʩʫʪʥʽʭ ʧʦʢʘʟʥʠʢʠ 

(ʚʨʘʭʦʚʫʶʯʠ ʢʽʣʴʢʽʩʪʴ ʟʘʩʪʦʩʫʚʘʥʴ ʢʦʞʥʦʛʦ ʧʦʢʘʟʥʠʢʘ), ɿʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʥʘ ʦʮʽʥʢʘ 

ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʩʽʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ, ʘ ʪʘʢʦʞ 

ʚʽʟʫʘʣʽʟʦʚʘʥʠʡ ʩʧʠʩʦʢ ʚʽʜʩʫʪʥʽʭ ʧʦʢʘʟʥʠʢʽʚ, ʨʦʟʜʽʣʝʥʠʭ ʟʘ ʤʝʪʨʠʢʘʤʠ ʩʢʣʘʜʥʦʩʪʽ 

ʪʘ ʷʢʦʩʪʽ ʇɿ. 

ɼʣʷ ʧʨʦʚʝʜʝʥʥʷ ʝʢʩʧʝʨʠʤʝʥʪʫ ʙʫʣʦ ʧʨʦʘʥʘʣʽʟʦʚʘʥʦ ʜʚʽ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ 

ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʘʛʝʥʪʘ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ, ʨʦʟʨʦʙʣʝʥʽ ʜʚʦʤʘ ʨʽʟʥʠʤʠ ʩʦʬʪʚʝʨʥʠʤʠ ʢʦʤʧʘʥʽʷʤʠ ʤ. 

ʍʤʝʣʴʥʠʮʴʢʦʛʦ. 

ʈʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʤʝʪʨʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʩʧʝʮʠʬʽʢʘʮʽʾ ˉ1 ʩʢʣʘʚ 49,72% ʟʘ 

ʚʽʜʩʫʪʥʽʭ 7 ʧʦʢʘʟʥʠʢʽʚ ʙʝʟ ʫʨʘʭʫʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʞʥʦʛʦ ʧʦʢʘʟʥʠʢʘ 

ʪʘ 31 ʧʦʢʘʟʥʠʢʘ, ʚʨʘʭʦʚʫʶʯʠ ʢʽʣʴʢʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʴ ʢʦʞʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ï ʨʠʩ. 4.9. 

ʈʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʤʝʪʨʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʩʧʝʮʠʬʽʢʘʮʽʾ ˉ2 ʩʢʣʘʚ 75,28% ʟʘ 

ʚʽʜʩʫʪʥʽʭ 14 ʧʦʢʘʟʥʠʢʽʚ ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʴ ʢʦʞʥʦʛʦ ʧʦʢʘʟʥʠʢʘ 

ʪʘ 20 ʧʦʢʘʟʥʠʢʽʚ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʢʽʣʴʢʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʴ ʢʦʞʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ï ʨʠʩ. 

4.10. 
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ʈʠʩ. 4.9 ï ɯʥʪʝʨʬʝʡʩ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʧʽʜʩʠʩʪʝʤʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ 

ʤʝʪʨʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʩʧʝʮʠʬʽʢʘʮʽʾ ï ʚʠʩʥʦʚʦʢ ʧʨʦ ʜʦʩʪʘʪʥʽʩʪʴ ʤʝʪʨʠʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ˉ1 

 

 

ʈʠʩ. 4.10 ï ɯʥʪʝʨʬʝʡʩ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʧʽʜʩʠʩʪʝʤʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ 

ʤʝʪʨʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʚ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ï ʚʠʩʥʦʚʦʢ ʧʨʦ ʜʦʩʪʘʪʥʽʩʪʴ ʤʝʪʨʠʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ˉ2 



    127 

 

 

ʆʯʝʚʠʜʥʦ, ʱʦ ʜʦʩʪʘʪʥʽʩʪʴ ʤʝʪʨʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ˉ2 ʚʠʱʘ, 

ʥʽʞ ʫ ʩʧʝʮʠʬʽʢʘʮʽ ʾˉ1, ʘ ʢʽʣʴʢʽʩʪʴ ʚʽʜʩʫʪʥʽʭ ʧʦʢʘʟʥʠʢʽʚ ʽʟ ʚʨʘʭʫʚʘʥʥʷʤ ʢʽʣʴʢʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʴ ʢʦʞʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ˉ2 ʤʝʥʰʘ, ʥʽʞ ʫ ʩʧʝʮʠʬʽʢʘʮʽ ʾˉ1 

(ʚ ʪʦʡ ʯʘʩ, ʷʢ ʢʽʣʴʢʽʩʪʴ ʚʽʜʩʫʪʥʽʭ ʧʦʢʘʟʥʠʢʽʚ ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʴ 

ʢʦʞʥʦʛʦ ʧʦʢʘʟʥʠʢʘ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ˉ2 ʚʜʚʽʯʽ ʙʽʣʴʰʘ, ʥʽʞ ʫ ʩʧʝʮʠʬʽʢʘʮʽ ʾˉ1). ʊʘʢʽ 

ʨʝʟʫʣʴʪʘʪʠ ʧʦʷʩʥʶʶʪʴʩʷ ʪʠʤ ʬʘʢʪʦʤ, ʱʦ ʙʽʣʴʰ ʚʘʞʣʠʚʠʤʠ ʽ ʧʨʽʦʨʠʪʝʪʥʠʤʠ ʻ 

ʧʦʢʘʟʥʠʢʠ, ʚʽʜ ʷʢʠʭ ʟʘʣʝʞʘʪʴ ʙʽʣʴʰʝ ʦʜʥʽʻʾ ʤʝʪʨʠʢʠ. 

ɿʘʤʦʚʥʠʢ ʧʨʦʛʨʘʤʥʦʛʦ ʘʛʝʥʪʘ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʚʚʘʞʘʻ ʧʨʠʡʥʷʪʥʠʤ ʨʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ, ʷʢʠʡ 

ʜʦʨʽʚʥʶʻ 95% (ʦʩʢʽʣʴʢʠ ʮʝ ʇɿ ʢʨʠʪʠʯʥʦʛʦ ʟʘʩʪʦʩʫʚʘʥʥʷ). ɺʽʜʪʘʢ ʟʘʤʦʚʥʠʢ 

ʟʘʪʨʝʙʫʚʘʚ ʜʦʦʧʨʘʮʶʚʘʥʥʷ ʦʙʦʭ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʾʭ ʨʦʟʨʦʙʥʠʢʘʤʠ. 

ʇʽʩʣʷ ʜʦʦʧʨʘʮʶʚʘʥʥʷ, ʩʧʝʮʠʬʽʢʘʮʽʾ ʟʥʦʚʫ ʙʫʣʠ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʶ ʧʽʜʩʠʩʪʝʤʦʶ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʤʝʪʨʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʇɿ ï ʨʠʩ. 4.11, 4.12. 

ʈʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʤʝʪʨʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʩʧʝʮʠʬʽʢʘʮʽʾ 1 ʧʽʩʣʷ ʜʦʦʧʨʘʮʶʚʘʥʥʷ 

ʩʢʣʘʚ 100% (ʚ ʩʧʝʮʠʬʽʢʘʮʽʾ ʻ ʚʩʽ ʥʝʦʙʭʽʜʥʽ ʧʦʢʘʟʥʠʢʠ ʜʣʷ ʦʙʯʠʩʣʝʥʥʷ ʤʝʪʨʠʢ), ʘ 

ʨʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʤʝʪʨʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʩʧʝʮʠʬʽʢʘʮʽʾ 2 ʧʽʩʣʷ ʜʦʦʧʨʘʮʶʚʘʥʥʷ ʩʢʣʘʚ 

87.99% ʟʘ ʚʽʜʩʫʪʥʽʭ 8 ʧʦʢʘʟʥʠʢʽʚ ʙʝʟ ʚʨʘʭʫʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʠʢʦʨʠʩʪʘʥʴ ʢʦʞʥʦʛʦ 

ʧʦʢʘʟʥʠʢʘ ʪʘ 10 ʧʦʢʘʟʥʠʢʽʚ ʚʨʘʭʦʚʫʶʯʠ ʢʽʣʴʢʽʩʪʴ ʚʠʢʦʨʠʩʪʘʥʴ ʢʦʞʥʦʛʦ ʧʦʢʘʟʥʠʢʘ.  

 

ʈʠʩ. 4.11 ï ɯʥʪʝʨʬʝʡʩ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʧʽʜʩʠʩʪʝʤʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ 

ʤʝʪʨʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ï ʚʠʩʥʦʚʦʢ ʧʨʦ ʜʦʩʪʘʪʥʽʩʪʴ ʤʝʪʨʠʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ˉ1 (ʧʽʩʣʷ ʜʦʦʧʨʘʮʶʚʘʥʥʷ) 
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ʈʠʩ. 4.12 ï ɯʥʪʝʨʬʝʡʩ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʧʽʜʩʠʩʪʝʤʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ 

ʤʝʪʨʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ï ʚʠʩʥʦʚʦʢ ʧʨʦ ʜʦʩʪʘʪʥʽʩʪʴ ʤʝʪʨʠʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ˉ2 (ʧʽʩʣʷ ʜʦʦʧʨʘʮʶʚʘʥʥʷ) 

 

ɿʘʤʦʚʥʠʢ ʧʨʦʛʨʘʤʥʦʛʦ ʘʛʝʥʪʘ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʦʙʨʘʚ ʩʧʝʮʠʬʽʢʘʮʽʶ ˉ1 ʟ ʨʽʚʥʝʤ ʜʦʩʪʘʪʥʦʩʪʽ 

ʤʝʪʨʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 100% ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʨʦʙʦʪʠ ʥʘʜ ʧʨʦʛʨʘʤʥʠʤ ʧʨʦʻʢʪʦʤ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʨʝʘʣʽʟʦʚʘʥʦʾ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʜʦʟʚʦʣʠʣʦ ʟʘʤʦʚʥʠʢʫ ʚʠʢʦʥʘʪʠ ʚʠʙʽʨ ʩʧʝʮʠʬʽʢʘʮʽʾ ʟ ʪʦʯʢʠ ʟʦʨʫ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʾ ʫ ʥʽʡ, ʘ ʥʝ ʣʠʰʝ ʟ ʪʦʯʢʠ ʟʦʨʫ ʚʘʨʪʦʩʪʽ ʪʘ ʪʨʠʚʘʣʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ 

ʧʨʦʻʢʪʫ. ɺʠʩʥʦʚʢʠ ʨʦʟʨʦʙʣʝʥʦʾ AOIT ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ 

ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʷʭ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʬʫʥʢʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 27,79%, 4, 71% ʪʘ 12,85% ʜʣʷ ʩʧʝʮʠʬʽʢʘʮʽʡ ˉ 1-3. 

ʈʦʟʨʦʙʣʝʥʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ ʩʠʩʪʝʤʘ ʚʠʟʥʘʯʝʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʤʝʪʨʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ 

ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʇɿ ʟʘʙʝʟʧʝʯʠʣʘ ʧʨʠʨʽʩʪ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʥʘ 50.28% 

ʜʣʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ˉ1 ʪʘ ʥʘ 12.71% ʜʣʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ˉ2. 
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4.3. ʇʝʨʝʚʘʛʠ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʦʮʽʥʶʚʘʥʥʷ 

ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʦʩʥʦʚʽ 

ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ 

 

ʗʢ ʙʫʣʦ ʜʦʚʝʜʝʥʦ ʫ ʨʦʟʜʽʣʽ 1, ʥʘ ʟʤʽʩʪ ʪʘ ʤʝʪʦʜʠ ʦʧʨʘʮʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

ʽʩʪʦʪʥʦ ʚʧʣʠʚʘʶʪʴ ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʝʜʤʝʪʥʠʭ ʛʘʣʫʟʝʡ, ʜʣʷ ʷʢʠʭ ʨʦʟʨʦʙʣʷʶʪʴʩʷ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ, ʧʨʠʯʦʤʫ ʦʩʦʙʣʠʚʦʾ ʫʚʘʛʠ ʱʦʜʦ ʨʦʟʨʦʙʣʝʥʥʷ ʪʘ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʥʘ ʩʴʦʛʦʜʥʽ ʧʦʪʨʝʙʫʻ ʛʘʣʫʟʴ ʽʥʞʝʥʝʨʽʾ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʇɿ) ʚ ʯʘʩʪʠʥʽ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. 

ʅʝʜʦʩʪʘʪʥʷ ʫʚʘʛʘ ʜʦ ʚʠʤʦʛ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʥʝʜʦʪʨʠʤʘʥʥʷ ʪʝʨʤʽʥʽʚ ʧʨʦʢ̒ʪʽʚ 

ʪʘ ʬʽʥʘʥʩʦʚʠʭ ʧʝʨʝʚʠʪʨʘʪ (ʧʨʦʙʣʝʤʥʽ ʧʨʦʻʢʪʠ), ʱʦ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʟʘʢʨʠʪʪʷ 

ʧʨʦ̒ʢʪʫ (ʧʨʦʚʘʣʴʥʠʡ ʧʨʦʻʢʪ), ʘ ʪʦ ʡ ʨʦʟʧʘʜʫ ʩʦʬʪʚʝʨʥʦʾ ʢʦʤʧʘʥʽʾ ʚʥʘʩʣʽʜʦʢ ʾʾ 

ʬʽʥʘʥʩʦʚʦʾ ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ. ɺʠʪʨʘʪʠ ʥʘ ʚʠʧʨʘʚʣʝʥʥʷ ʥʝʢʦʨʝʢʪʥʠʭ ʚʠʤʦʛ 

ʩʧʝʮʠʬʽʢʘʮʽʾ, ʚʠʷʚʣʝʥʠʭ ʧʽʩʣʷ ʚʠʧʫʩʢʫ ʧʨʦʜʫʢʪʫ, ʚ ʩʦʪʥʽ ʨʘʟʽʚ ʧʝʨʝʚʠʱʫʶʪʴ 

ʚʠʪʨʘʪʠ ʥʘ ʚʠʧʨʘʚʣʝʥʥʷ ʥʝʜʦʣʽʢʽʚ ʩʧʝʮʠʬʽʢʘʮʽʾ, ʷʢʽ ʙʫʣʠ ʚʠʷʚʣʝʥʽ ʚ ʧʨʦʮʝʩʽ 

ʬʦʨʤʫʚʘʥʥʷ ʪʘ ʬʦʨʤʫʣʶʚʘʥʥʷ ʚʠʤʦʛ. 

ʇʨʦʚʝʜʝʥʠʡ ʫ ʧʽʜʨʦʟʜʽʣʽ 1.2 ʦʛʣʷʜ ʚʽʜʦʤʠʭ ʧʽʜʭʦʜʽʚ ʜʦ ʦʮʽʥʢʠ ʜʦʩʪʘʪʥʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʾ ʚʠʤʦʛ, ʘ ʪʘʢʦʞ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʘʥʘʣʽʟʫ 

ʩʧʝʮʠʬʽʢʘʮʽʡ ʧʦʢʘʟʘʚ, ʱʦ ʽʩʥʫʻ ʨʷʜ ʝʬʝʢʪʠʚʥʠʭ ʨʽʰʝʥʴ, ʘʣʝ ʚʩʽ ʚʦʥʠ ʥʝ 

ʨʦʟʚôʷʟʫʶʪʴ ʟʘʜʘʯʽ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ. ʂʨʽʤ ʪʦʛʦ, 

ʚʦʥʠ ʥʘʣʝʞʘʪʴ ʜʦ ʨʽʟʥʠʭ ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ, ʨʦʟʨʦʙʣʝʥʽ ʜʣʷ ʨʽʟʥʠʭ ʟʘʚʜʘʥʴ ʽ 

ʥʝ ʧʦʻʜʥʫʶʪʴʩʷ ʦʜʥʝ ʟ ʦʜʥʠʤ, ʘ ʪʘʢʦʞ ʧʝʨʝʜʙʘʯʘʶʪʴ ʣʶʜʠʥʥʦ-ʤʘʰʠʥʥʫ 

ʚʟʘʻʤʦʜʽʶ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ ʦʧʨʘʮʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʧʽʜ ʯʘʩ ʷʢʦʾ ʚʩʶ ʽʥʬʦʨʤʘʮʽʶ 

ʽʥʪʝʨʧʨʝʪʫʻ ʣʶʜʠʥʘ, ʱʦ ʯʘʩʪʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʪʨʘʪ ʽʩʪʦʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ.  

ʋ [1, 104] ʚʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʦ ʪʝʦʨʝʪʠʯʥʽ ʪʘ ʧʨʠʢʣʘʜʥʽ ʟʘʩʘʜʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʦʮʽʥʶʚʘʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʷʢʦʩʪʽ ʫ ʩʧʝʮʠʬʽʢʘʮʽʷʭ ʚʠʤʦʛ 

ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʚ ʷʢʽʡ ʣʶʜʠʥʘ ʯʘʩʪʢʦʚʦ ʫʩʫʚʘʻʪʴʩʷ ʟ ʧʨʦʮʝʩʽʚ 

ʦʧʨʘʮʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʟʜʦʙʫʪʪʷ ʟʥʘʥʴ, ʧʨʦʪʝ ʮʷ ɯʊ ʪʘʢʦʞ ʧʝʨʝʜʙʘʯʘʻ ʘʥʘʣʽʟ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ʣʶʜʠʥʦʶ.  ʆʪʞʝ, ʚ ʜʘʥʠʡ ʯʘʩ ʨʦʟʨʦʙʣʝʥʥʷ ʧʦʪʨʝʙʫʻ ʽʥʬʦʨʤʘʮʽʡʥʘ 
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ʪʝʭʥʦʣʦʛʽʷ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ, ʷʢʘ ʧʦʚʥʽʩʪʶ 

ʫʩʫʚʘʪʠʤʝ ʣʶʜʠʥʫ ʟ ʧʨʦʮʝʩʽʚ ʦʧʨʘʮʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʟʜʦʙʫʪʪʷ ʟʥʘʥʴ. 

ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʦʟʨʦʙʣʝʥʦʾ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ  

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʽʟ ʚʽʜʦʤʠʤʠ 

ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʤʠ ʧʨʝʜʩʪʘʚʣʝʥʘ ʚ ʪʘʙʣʠʮʽ 4.1. 

 

ʊʘʙʣʠʮʷ 4.1 

ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʨʦʟʨʦʙʣʝʥʦʾ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ  ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʽʟ ʚʽʜʦʤʠʤʠ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʤʠ 

ɯʥʬʦʨʤʘʮʽʡʥʘ 

ʪʝʭʥʦʣʦʛʽʷ, 

ʽʥʩʪʨʫʤʝʥʪ 

ʂʨʠʪʝʨʽʾ ɺʠʢʦ-

ʥʫʚʘ-

ʥʽʩʪʴ 

ʢʨʠʪʝ-

ʨʽʾʚ 

ʆʮʽʥʶʚʘʥʥʷ 

ʜʦʩʪʘʪʥʦʩʪʽ 

(ʢʽʣʴʢʽʩʥʽ 

ʦʮʽʥʢʠ) 

ɸʚʪʦʤʘʪʠ-

ʟʘʮʽʷ ʚʩʽʭ 

ʦʙʯʠʩʣʝʥʴ 

ɺʘʣʽʜʘʮʽʷ 

ʚʠʤʦʛ 

(ʧʝʨʝʚʽʨʢʘ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ 

ʚʠʤʦʛ 

ʧʦʪʨʝʙʘʤ 

ʟʘʤʦʚʥʠʢʘ) 

ɹʝʟʢʦʰʪʦʚ-

ʥʠʡ ʜʦʩʪʫʧ 

ʄʦʜʝʣʴ ʜʣʷ 

ʧʝʨʝʚʽʨʢʠ 

ʜʦʩʪʘʪʥʦʩʪʽ 

ʚʠʤʦʛ ʙʝʟʧʝʢʠ 

[107, 108] 

ʊʘʢ  

(ʢʽʣʴʢʽʩʪʴ 

ʚʠʤʦʛ 

ʙʝʟʧʝʢʠ) 

ʅ ̔ ʊʘʢ 

(ʪʽʣʴʢʠ 

ʚʠʤʦʛʠ 

ʙʝʟʧʝʢʠ) 

ʊʘʢ 75% 

ʆʮʽʥʢʘ 

ʜʦʩʪʘʪʥʦʩʪʽ ʷʢ 

ʜʦʩʷʛʥʝʥʥʷ 

ʨʽʚʥʷ ʧʦʢʨʠʪʪʷ 

ʪʝʩʪʘʤʠ [109] 

ʅ ̔ ʊʘʢ ʅ ̔ ʊʘʢ 50% 
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CORE [110] ʅ ̔ ʊʘʢ ʅ ̔ ʊʘʢ 50% 

Visure [111] ʅ ̔ ʊʘʢ ʅ ̔ ʊʘʢ 50% 

Accompa [111] ʅ ̔ ʊʘʢ ʅ ̔ ʅ ̔ 25% 

Innoslate [111] ʅ ̔ ʊʘʢ ʊʘʢ ʅ ̔ 50% 

ReqView [111] ʅ ̔ ʊʘʢ ʅ ̔ ʊʘʢ 50% 

Modern 

Requirements 

4TFS[111] 

ʅ ̔ ʊʘʢ ʅ ̔ ʊʘʢ 50% 

Natural 

Language 

Processing 

Requirements 

Analysis Tools 

(ʥʘʧʨʠʢʣʘʜ, 

QVscribe) [8] 

ʅ ̔ ʊʘʢ ʅ ̔ ʊʘʢ 50% 

Requirements 

Analysis Tool 

[113] 

ʅ ̔ ʊʘʢ ʊʘʢ ʊʘʢ 75% 

QARCC 

(Quality 

Attribute Risk 

and Conflict 

Consultant) 

[114] 

ʅ ̔ ʊʘʢ ʊʘʢ ʊʘʢ 75% 

QuARS 

Requirements 

Analysis Tool 

[114, 116] 

ʅ ̔ ʊʘʢ ʊʘʢ ʅ ̔ 50% 

DESIRe [117] ʅ ̔ ʊʘʢ ʊʘʢ ʅ ̔ 50% 
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Requirements 

Assistant [115] 

ʅ ̔ ʊʘʢ ʊʘʢ ʅ ̔ 50% 

RQV Tool 

(Requirement 

Quality 

Verification 

Tool) [117] 

ʅ ̔ ʊʘʢ ʊʘʢ ʊʘʢ 75% 

ɯʥʬʦʨʤʘʮʽʡʥʘ 

ʪʝʭʥʦʣʦʛʽʷ 

ʦʮʽʥʶʚʘʥʥʷ 

ʜʦʩʪʘʪʥʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʾ 

ʱʦʜʦ ʷʢʦʩʪʽ ʫ 

ʩʧʝʮʠʬʽʢʘʮʽʷʭ 

ʚʠʤʦʛ ʜʦ ʇɿ 

[1, 104] 

ʊʘʢ ʅ ̔ ʊʘʢ ʊʘʢ 75% 

ʈʦʟʨʦʙʣʝʥʘ 

ʘʛʝʥʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʘ 

ʽʥʬʦʨʤʘʮʽʡʥʘ 

ʪʝʭʥʦʣʦʛʽʷ 

ʦʮʽʥʶʚʘʥʥʷ 

ʧʦʯʘʪʢʦʚʠʭ 

ʝʪʘʧʽʚ 

ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ ʇɿ ʥʘ 

ʦʩʥʦʚʽ 

ʦʥʪʦʣʦʛʽʯʥʦʛʦ 

ʧʽʜʭʦʜʫ   

ʊʘʢ ʊʘʢ ʊʘʢ ʊʘʢ 100% 
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ʈʝʟʫʣʴʪʘʪʠ ʧʦʨʽʚʥʷʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʽʟ ʚʽʜʦʤʠʤʠ ʽʥʬʦʨʤʘʮʽʡʥʠʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ ʪʘ ʽʥʩʪʨʫʤʝʥʪʘʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʪʘʙʣʠʮʽ 4.1, ʧʦʢʘʟʘʣʠ, ʱʦ ʞʦʜʥʘ ʟ 

ʚʽʜʦʤʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʪʘ ʽʥʩʪʨʫʤʝʥʪʽʚ ʥʝ ʟʘʙʝʟʧʝʯʫʻ ʦʜʥʦʯʘʩʥʦʛʦ 

ʢʽʣʴʢʽʩʥʦʛʦ ʦʮʽʥʶʚʘʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʚʠʤʦʛ, ʧʦʚʥʦʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʚʩʽʭ 

ʦʙʯʠʩʣʝʥʴ, ʚʠʢʦʥʘʥʥʷ ʚʘʣʽʜʘʮʽʾ ʚʠʤʦʛ ʧʦʪʨʝʙʘʤ ʟʘʤʦʚʥʠʢʘ, ʘ ʪʘʢʦʞ 

ʙʝʟʢʦʰʪʦʚʥʦʛʦ ʜʦʩʪʫʧʫ. ɭʜʠʥʠʤ ʨʽʰʝʥʥʷʤ, ʷʢʝ ʟʘʙʝʟʧʝʯʫʻ ʚʠʢʦʥʘʥʥʷ ʦʜʨʘʟʫ ʚʩʽʭ 

4-ʭ ʥʝʦʙʭʽʜʥʠʭ ʢʨʠʪʝʨʽʾʚ, ʻ ʨʦʟʨʦʙʣʝʥʘ ʚ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʘʛʝʥʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽ ̫ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ. 

ʗʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʠ ʬʫʥʢʮʽʶʚʘʥʥʷ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ ʥʘ ʦʩʥʦʚʽ 

ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʧʽʜʨʦʟʜʽʣʽ 4.2, ʨʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ 

ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ˉ1 ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʘʛʝʥʪʘ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʇɿ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʩʪʘʥʦʚʠʚ 58,23% ʧʽʩʣʷ ʧʦʯʘʪʢʦʚʦʛʦ ʘʥʘʣʽʟʫ ʨʦʟʨʦʙʣʝʥʦʶ 

ɸʆɯʊ, ʨʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ˉ2 ï 81,26%, ʨʽʚʝʥʴ 

ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ˉ3 ï 60,85%. ɯʥʬʦʨʤʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ 

ʩʬʦʨʤʫʚʘʣʘ ʚʠʩʥʦʚʦʢ ʧʨʦ ʥʝʜʦʩʪʘʪʥʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʫ ʚʩʽʭ 3-ʭ ʩʧʝʮʠʬʽʢʘʮʽʷʭ ʚʠʤʦʛ, 

ʥʘʜʘʣʘ ʟʘʤʦʚʥʠʢʫ ʢʽʣʴʢʽʩʥʽ ʦʮʽʥʢʠ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ, ʟʘʤʦʚʥʠʢ ʧʨʠʡʥʷʚ 

ʨʽʰʝʥʥʷ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʦʦʧʨʘʮʶʚʘʥʥʷ ʚʩʽʭ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ, ʽʥʬʦʨʤʘʮʽʡʥʦʶ 

ʪʝʭʥʦʣʦʛʽʻʶ ʙʫʣʦ ʥʘʜʘʥʦ ʟʘʧʠʪ ʥʘ ʜʦʜʘʚʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʘʪʨʠʙʫʪʽʚ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʟ 

ʚʽʟʫʘʣʽʟʦʚʘʥʠʤʠ ʧʽʜʢʘʟʢʘʤʠ, ʷʢʽ ʩʘʤʝ ʘʪʨʠʙʫʪʠ ʥʝʦʙʭʽʜʥʦ ʜʦʜʘʪʠ. ʈʦʟʨʦʙʥʠʢʠ ʚʩʽʭ 

ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʥʝʩʣʠ ʜʦʧʦʚʥʝʥʥʷ ʜʦ ʚʠʤʦʛ, ʧʽʩʣʷ ʯʦʛʦ ʩʧʝʮʠʬʽʢʘʮʽʾ ʙʫʣʠ ʧʽʜʜʘʥʽ 

ʧʦʚʪʦʨʥʦʤʫ ʘʥʘʣʽʟʫ ʨʦʟʨʦʙʣʝʥʦʶ ɸʆɯʊ. ʇʽʩʣʷ ʜʦʦʧʨʘʮʶʚʘʥʥʷ ʨʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ˉ1 ʚʞʝ ʩʪʘʚ 86,02%, ʨʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ˉ2 ï 85,97%, ʨʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ 

ʩʧʝʮʠʬʽʢʘʮʽʾ  ˉ3 ï 73,7%. ʆʪʞʝ, ʚʠʩʥʦʚʢʠ ʨʦʟʨʦʙʣʝʥʦʾ AOIT ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ 

ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ ʟʘʙʝʟʧʝʯʠʣʠ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʷʭ, ʚʽʜʧʦʚʽʜʥʦ, ʥʘ 27,79%, 4, 71% ʪʘ 12,85%  ï ʨʠʩ. 4.13. 
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ʈʠʩ. 4.13 ï ɼʽʘʛʨʘʤʘ ʧʨʠʨʦʩʪʫ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʷʭ ʚʠʤʦʛ ʜʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʘʛʝʥʪʘ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʇɿ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʚʥʘʩʣʽʜʦʢ 

ʚʨʘʭʫʚʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʨʦʟʨʦʙʣʝʥʦʾ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ 

 

ʗʢ ʧʦʢʘʟʘʣʠ ʨʝʟʫʣʴʪʘʪʠ ʬʫʥʢʮʽʶʚʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦ ʾ ʧʽʜʩʠʩʪʝʤʠ 

ʚʠʟʥʘʯʝʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʤʝʪʨʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʇɿ, 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʧʽʜʨʦʟʜʽʣʽ 4.2, ʨʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ ʤʝʪʨʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ 

ʩʧʝʮʠʬʽʢʘʮʽʾ ˉ1 ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʘʛʝʥʪʘ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʇɿ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ ʩʪʘʥʦʚʠʚ 49,72% ʧʽʩʣʷ ʧʦʯʘʪʢʦʚʦʛʦ ʘʥʘʣʽʟʫ, ʨʽʚʝʥʴ 

ʜʦʩʪʘʪʥʦʩʪʽ ʤʝʪʨʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ˉ2 ï 75,28%. ɯʥʪʝʣʝʢʪʫʘʣʴʥʘ 

ʧʽʜʩʠʩʪʝʤʘ ɸʆɯʊ ʩʬʦʨʤʫʚʘʣʘ ʚʠʩʥʦʚʦʢ ʧʨʦ ʥʝʜʦʩʪʘʪʥʩʪʴ ʤʝʪʨʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ 

ʦʙʦʭ ʩʧʝʮʠʬʽʢʘʮʽʷʭ ʚʠʤʦʛ, ʥʘʜʘʣʘ ʟʘʤʦʚʥʠʢʫ ʢʽʣʴʢʽʩʥʽ ʦʮʽʥʢʠ ʜʦʩʪʘʪʥʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʾ, ʟʘʤʦʚʥʠʢ ʧʨʠʡʥʷʚ ʨʽʰʝʥʥʷ ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʦʦʧʨʘʮʶʚʘʥʥʷ 

ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ, ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʶ ʧʽʜʩʠʩʪʝʤʦʶ ʙʫʣʦ ʥʘʜʘʥʦ ʟʘʧʠʪ ʥʘ ʜʦʜʘʚʘʥʥʷ 

ʥʝʦʙʭʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʟ ʚʽʟʫʘʣʽʟʦʚʘʥʠʤʠ ʧʽʜʢʘʟʢʘʤʠ, ʷʢʽ ʩʘʤʝ 

ʧʦʢʘʟʥʠʢʠ ʥʝʦʙʭʽʜʥʦ ʜʦʜʘʪʠ. ʈʦʟʨʦʙʥʠʢʠ ʦʙʦʭ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʥʝʩʣʠ ʜʦʧʦʚʥʝʥʥʷ ʜʦ 

ʚʠʤʦʛ, ʧʽʩʣʷ ʯʦʛʦ ʩʧʝʮʠʬʽʢʘʮʽʾ ʙʫʣʠ ʧʽʜʜʘʥʽ ʧʦʚʪʦʨʥʦʤʫ ʘʥʘʣʽʟʫ ʨʦʟʨʦʙʣʝʥʦʶ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʶ ʧʽʜʩʠʩʪʝʤʦʶ ɸʆɯʊ. ʇʽʩʣʷ ʜʦʦʧʨʘʮʶʚʘʥʥʷ ʨʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ 

ʤʝʪʨʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ˉ1 ʚʞʝ ʩʪʘʚ 100%, ʨʽʚʝʥʴ ʜʦʩʪʘʪʥʦʩʪʽ 
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ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ˉ2 ï 87,99%. ʆʪʞʝ, ʚʠʩʥʦʚʢʠ ʨʦʟʨʦʙʣʝʥʦʾ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʧʽʜʩʠʩʪʝʤʠ AOIT ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʤʝʪʨʠʯʥʦʾ 

ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʦ ʇɿ ʟʘʙʝʟʧʝʯʠʣʠ ʧʨʠʨʽʩʪ ʜʦʩʪʘʪʥʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʾ ʥʘ 50.28% ʜʣʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ˉ1 ʪʘ ʥʘ 12.71% ʜʣʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ˉ2  ï 

ʨʠʩ. 4.14. 

 

 

ʈʠʩ. 4.14 ï ɼʽʘʛʨʘʤʘ ʧʨʠʨʦʩʪʫ ʜʦʩʪʘʪʥʦʩʪʽ ʤʝʪʨʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʷʭ 

ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʘʛʝʥʪʘ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʇɿ ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ 

ʚʥʘʩʣʽʜʦʢ ʚʨʘʭʫʚʘʥʥʷ ʨʝʢʦʤʝʥʜʘʮʽʡ ʨʦʟʨʦʙʣʝʥʦʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʧʽʜʩʠʩʪʝʤʠ ʘʛʝʥʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ 

 

ʂʨʽʤ ʪʦʛʦ, ʷʢ ʚʽʜʦʤʦ [9], ʚʩʽ ̔ʪʝʨʘʮʽʾ ʚ ʭʦʜʽ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʢ̒ʪʫ 

ʨʦʟʜʽʣʷʶʪʴʩʷ ʥʘ ʜʚʽ ʛʨʫʧʠ: 

1) ʧʣʘʥʦʚʘʥʽ ï ʚʠʢʣʠʢʘʥʽ ʧʝʨʰʦʶ ʧʦʪʨʝʙʦʶ; ʟʘʟʜʘʣʝʛʽʜʴ ʚʽʜʦʤʦ, ʢʦʣʠ ʽ 

ʜʝ ʚʦʥʠ ʚʽʜʙʫʚʘʪʠʤʫʪʴʩʷ; ʧʦʚʠʥʥʽ ʩʧʨʠʷʪʠ ʚʠʙʦʨʫ ʦʧʪʠʤʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʪʘ 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ ʢʦʦʨʜʠʥʘʮʽʾ; 

2) ʥʝʧʣʘʥʦʚʘʥʽ ï ʚʠʢʣʠʢʘʥʽ ʧʦʤʠʣʢʘʤʠ ʪʘ/ʘʙʦ ʥʝʧʝʨʝʜʙʘʯʝʥʠʤʠ 

ʧʨʦʙʣʝʤʘʤʠ; ʾʭ ʯʘʩ ʽ ʤʽʩʮʝ ʥʝ ʧʽʜʜʘʶʪʴʩʷ ʧʝʨʝʜʙʘʯʝʥʥʶ; ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʯʘʩʦʚʠʪʨʘʪʥʦʛʦ ʧʝʨʝʨʦʙʣʝʥʥʷ (rework); ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʚʝʜʝʥʽ ʜʦ ʤʽʥʽʤʫʤʫ. 
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ʈʦʟʨʦʙʣʝʥʘ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽ ̫ ʦʮʽʥʶʚʘʥʥʷ 

ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦʟʚʦʣʷʻ 

ʤʽʥʽʤʽʟʫʚʘʪʠ ʢʽʣʴʢʽʩʪʴ ʥʝʧʣʘʥʦʚʘʥʠʭ ʽʪʝʨʘʮʽʡ, ʘ ʚʽʜʪʘʢ ʽ ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ ʯʘʩʫ ʥʘ 

ʧʝʨʝʨʦʙʣʝʥʥʷ ʥʘ ʧʽʟʥʽʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ, ʘ ʪʘʢʦʞ ʩʫʪʪʻʚʦ ʩʢʦʨʦʪʠʪʠ 

ʧʝʨʝʨʦʙʣʝʥʥʷ ʧʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʧʦʯʘʪʢʦʚʦʾ ʨʦʙʦʪʠ ï ʟʘ ʨʘʭʫʥʦʢ ʨʘʥʥʴʦʛʦ ʚʠʷʚʣʝʥʥʷ 

ʜʝʬʝʢʪʽʚ ʚʠʤʦʛ (ʟʦʢʨʝʤʘ, ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʾʭ ʽʥʬʦʨʤʘʮʽʾ) ʪʘ ʨʘʥʥʴʦʛʦ ʫʩʫʥʝʥʥʷ 

ʚʠʷʚʣʝʥʠʭ ʜʝʬʝʢʪʽʚ. ʅʘ ʨʠʩ. 4.15 ʩʫʮʽʣʴʥʦʶ ʯʦʨʥʦʶ ʣʽʥʽʻʶ ʧʦʢʘʟʘʥʦ ʚʠʪʨʘʪʠ ʯʘʩʫ 

ʪʘ ʣʶʜʩʴʢʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʧʦʯʘʪʢʦʚʫ ʨʦʙʦʪʫ (initial work) ʪʘ ʩʫʮʽʣʴʥʦʶ ʯʝʨʚʦʥʦʶ 

ʣʽʥʽʻʶ ʧʦʢʘʟʘʥʦ ʚʠʪʨʘʪʠ ʯʘʩʫ ʽ ʣʶʜʩʴʢʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʧʝʨʝʨʦʙʣʝʥʥʷ (rework), ʱʦ 

ʚʽʜʧʦʚʽʜʘʶʪʴ ʩʫʯʘʩʥʦʤʫ ʩʪʘʥʫ ʨʝʯʝʡ, ʧʫʥʢʪʠʨʥʦʶ ʯʝʨʚʦʥʦʶ ʣʽʥʽʻʶ ʧʦʢʘʟʘʥʦ 

ʚʠʪʨʘʪʠ ʯʘʩʫ ʽ ʣʶʜʩʴʢʠʭ ʨʝʩʫʨʩʽʚ ʥʘ ʧʝʨʝʨʦʙʣʝʥʥʷ (rework), ʷʢ̔ ʩʪʘʁʪʴ ʤʦʞʣʠʚʠʤʠ 

ʚʥʘʩʣʽʜʦʢ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʚ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦ ʾ

ʽʥʬʦʨʤʘʮʽʡʥʦ ʾʪʝʭʥʦʣʦʛʽ ʾʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ ʥʘ 

ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ. 

 

 

ʈʠʩ. 4.15 ï ʇʦʨʽʚʥʷʣʴʥʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘ ʚʠʪʨʘʪ ʯʘʩʫ ʪʘ ʣʶʜʩʴʢʠʭ ʨʝʩʫʨʩʽʚ ʥʘ 

ʧʝʨʝʨʦʙʣʝʥʥʷ ʙʝʟ ʪʘ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʟʨʦʙʣʝʥʦʾ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦ ʾ

ʽʥʬʦʨʤʘʮʽʡʥʦ ʾʪʝʭʥʦʣʦʛʽ ʾʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ ʥʘ 

ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ 
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ʂʨʽʤ ʮʴʦʛʦ, ʨʦʟʨʦʙʣʝʥʘ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ 

ʧʽʜʭʦʜʠʪʴ ʜʣʷ ʨʦʙʦʪʠ ʟʽ ʩʧʝʮʠʬʽʢʘʮʽʷʤʠ ʚʠʤʦʛ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ, ʢʦʣʠ ʚʠʤʦʛʠ ʜʦ 

ʇɿ ʯʘʩʪʦ ʟʤʽʥʶʶʪʴʩʷ, ï ʟʘ ʨʘʭʫʥʦʢ ʰʚʠʜʢʦʩʪʽ ʪʘ ʣʝʛʢʦʩʪʽ ʘʥʘʣʽʟʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ɸʆɯʊ. ʂʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʱʦʨʘʟʫ ʧʝʨʝʚʽʨʷʪʠ ʥʘ ʜʦʩʪʘʪʥʽʩʪʴ 

ʦʥʦʚʣʝʥʫ ʩʧʝʮʠʬʽʢʘʮʽʶ ʚʠʤʦʛ, ʥʝ ʚʠʪʨʘʯʘʶʯʠ ʥʘ ʮʝ ʙʘʛʘʪʦ ʯʘʩʫ ʪʘ ʟʫʩʠʣʴ.  

ʆʪʞʝ, ʨʦʟʨʦʙʣʝʥʘ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ ʦʮʽʥʶʚʘʥʥʷ 

ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ, ʟʘʚʜʷʢʠ 

ʦʧʨʘʮʶʚʘʥʥʁ ʽʥʬʦʨʤʘʮʽʾ ʩʧʝʮʠʬʽʢʘʮʽʾ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤʠ ʘʛʝʥʪʘʤʠ, ʙʝʟ ʫʯʘʩʪʽ 

ʣʶʜʠʥʠ, ʟʘʙʝʟʧʝʯʫʻ ʤʦʞʣʠʚʽʩʪʴ ʧʦʚʥʦʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʪʘʢʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʫʩʫʥʝʥʥʷ 

ʩʫʙôʻʢʪʠʚʥʦʛʦ ʚʧʣʠʚʫ ʣʶʜʠʥʠ. 

ɺʧʨʦʚʘʜʞʝʥʥʷ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦ ʾ ʽʥʬʦʨʤʘʮʽʡʥʦ ʾ ʪʝʭʥʦʣʦʛʽ ʾ ʦʮʽʥʶʚʘʥʥʷ 

ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʫ 

ʩʦʬʪʚʝʨʥʠʭ ʢʦʤʧʘʥʽʷʭ ʘʚʪʦʤʘʪʠʟʫʻ ʧʨʦʮʝʩ ʚʝʨʠʬʽʢʘʮʽʾ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ 

ʩʧʝʮʠʬʽʢʘʮʽʷʭ ʚʠʤʦʛ ʜʦ ʇɿ, ʜʦʟʚʦʣʠʪʴ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʘʛʝʥʪʽʚ ʜʣʷ 

ʘʥʘʣʽʟʫ ʪʘ ʜʦʧʦʚʥʝʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʾ, ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ ʟ ʤʝʪʦʶ ʤʽʥʽʤʽʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʘ ʬʽʥʘʥʩʦʚʠʭ ʚʪʨʘʪ. 

 

4.4. ɺʠʩʥʦʚʢʠ  

 

ʋ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʦʪʨʠʤʘʣʘ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ 

ʽʥʬʦʨʤʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽ ̫ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʦʛʦ ʮʠʢʣʫ ʇɿ 

ʰʣʷʭʦʤ ʦʮʽʥʶʚʘʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ɼʘʥʘ AOIT ʦʮʽʥʶʻ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʧʨʠʨʽʩʪ ʨʽʚʥʷ 

ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʬʫʥʢʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ï ʧʨʠʨʽʩʪ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʩʪʘʥʦʚʠʪʴ 

ʚʽʜ 4,71% ʜʦ 27,79% (ʥʘʧʨʠʢʣʘʜ, ʟ 58,23% ʜʦ 86,02% ʜʣʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ˉ1 

ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʘʛʝʥʪʘ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ, ʚʽʜ 81,26% ʜʦ 85,97% ʜʣʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ˉ2, ʟ 60,85% ʜʦ 

73,7% ʜʣʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ˉ3). 

ʅʘ ʜʦʜʘʪʦʢ ʜʦ ʚʠʱʝʟʘʟʥʘʯʝʥʦʛʦ, ʧʝʨʝʚʘʛʘʤʠ ʨʦʟʨʦʙʣʝʥʦʾ  AOIT ʻ:  
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1) ʘʚʪʦʤʘʪʠʟʘʮʽʷ ʪʨʫʜʦʤʽʩʪʢʦʛʦ, ʨʫʪʠʥʥʦʛʦ ʪʘ ʩʭʠʣʴʥʦʛʦ ʜʦ ʧʦʤʠʣʦʢ 

ʟʘʚʜʘʥʥʷ ʨʦʟʙʦʨʫ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʪʘ ʤʘʡʞʝ ʤʠʪʪʻʚʝ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ;  

2) ʧʽʜʢʘʟʢʘ, ʜʝ ʧʦʪʨʽʙʥʘ ʧʦʚʪʦʨʥʘ ʨʦʙʦʪʘ ʥʘʜ ʩʧʝʮʠʬʽʢʘʮʽʻʶ ʚʠʤʦʛ 

(ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʧʝʨʝʛʣʷʜʘʪʠ ʚʽʜʩʫʪʥʽ ʘʪʨʠʙʫʪʠ ʪʘ ʙʘʯʠʪʠ ʦʙʣʘʩʪʽ ʩʧʝʮʠʬʽʢʘʮʽʾ, 

ʷʢʠʤ ʧʦʪʨʽʙʥʘ ʜʦʜʘʪʢʦʚʘ ʫʚʘʛʘ, ʘ ʪʘʢʦʞ ʷʢʽ ʚʠʤʦʛʠ ʧʦʪʨʝʙʫʶʪʴ ʧʝʨʝʨʦʙʢʠ);  

3) ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʚʯʘʥʥʷ ʜʣʷ ʥʦʚʠʭ ʨʦʟʨʦʙʥʠʢʽʚ ʩʧʝʮʠʬʽʢʘʮʽʡ, ʩʠʩʪʝʤʥʠʭ 

ʽʥʞʝʥʝʨʽʚ ʪʘ ʤʝʥʝʜʞʝʨʽʚ ʧʨʦʻʢʪʽʚ (ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ AOIT ʜʦʧʦʤʘʛʘʻ ʾʤ ʧʦʙʘʯʠʪʠ 

ʧʦʤʠʣʢʠ, ʷʢʽ ʚʦʥʠ ʤʦʞʫʪʴ ʜʦʧʫʩʢʘʪʠ, ʪʘ ʜʦʧʦʤʘʛʘʻ ʾʤ ʨʦʟʧʽʟʥʘʪʠ ʮʽ ʧʦʤʠʣʢʠ ʚ 

ʨʦʙʦʪʽ ʽʥʰʠʭ);  

4) ʜʦʧʦʤʦʛʘ ʫ ʨʦʟʨʦʙʮʽ ʚʠʤʦʛ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ;  

5) ʜʦʧʦʤʦʛʘ ʫ ʚʠʧʨʘʚʣʝʥʥʽ ʪʘ ʫʩʫʥʝʥʥʽ ʧʦʤʠʣʦʢ ʫ ʚʠʤʦʛʘʭ ʪʘʤ, ʜʝ ʚʦʥʠ 

ʚʠʥʠʢʘʶʪʴ ï ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ï ʜʦ 

ʪʦʛʦ, ʷʢ ʚʦʥʠ ʩʪʘʥʫʪʴ ʜʦʨʦʞʯʠʤʠ ʜʣʷ ʚʠʧʨʘʚʣʝʥʥʷ;  

6) ʥʘʜʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʚʠʙʦʨʫ ʙʽʣʴʰ ʷʢʽʩʥʠʭ ʩʧʝʮʠʬʽʢʘʮʽʡ ʧʨʦʛʨʘʤʥʠʭ 

ʚʠʤʦʛ;  

7) ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ ʯʘʩʫ ʥʘ ʧʝʨʝʨʦʙʣʝʥʥʷ ʥʘ ʧʽʟʥʽʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʇɿ, ʘ ʪʘʢʦʞ ʩʫʪʪʻʚʝ ʩʢʦʨʦʯʝʥʥʷ ʧʝʨʝʨʦʙʣʝʥʥʷ ʧʩʣʷ ʟʘʚʝʨʰʝʥʥʷ ʧʦʯʘʪʢʦʚʦʾ ʨʦʙʦʪʠ 

ï ʟʘ ʨʘʭʫʥʦʢ ʨʘʥʥʴʦʛʦ ʚʠʷʚʣʝʥʥʷ ʜʝʬʝʢʪʽʚ ʚʠʤʦʛ (ʟʦʢʨʝʤʘ, ʥʝʜʦʩʪʘʪʥʦʩʪʽ ʾʭ 

ʽʥʬʦʨʤʘʮʽʾ) ʪʘ ʨʘʥʥʴʦʛʦ ʫʩʫʥʝʥʥʷ ʚʠʷʚʣʝʥʠʭ ʜʝʬʝʢʪʽʚ; 

8) ʧʨʠʡʥʷʪʥʽʩʪʴ ʜʣʷ ʨʦʙʦʪʠ ʟ ʤʽʥʣʠʚʠʤʠ ʚʠʤʦʛʘʤʠ ï ʟʘ ʨʘʭʫʥʦʢ ʰʚʠʜʢʦʩʪʽ 

ʪʘ ʣʝʛʢʦʩʪʽ ʘʥʘʣʽʟʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʨʦʟʨʦʙʣʝʥʦʾ ɸʆɯʊ; 

7) ʙʝʟʢʦʰʪʦʚʥʠʡ ʜʦʩʪʫʧ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ ʚ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ ʙʝʟ ʙʫʜʴ-ʷʢʦʾ 

ʨʝʻʩʪʨʘʮʽʾ. 

ɽʢʦʥʦʤʽʯʥʠʤ ʝʬʝʢʪʦʤ ʚʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ AOIT ʻ ʤʦʞʣʠʚʽʩʪʴ 

ʝʢʦʥʦʤʽʾ ʙʶʜʞʝʪʫ ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʻʢʪʽʚ ʥʘ ʦʙʨʦʙʢʫ ʪʘ ʚʠʧʨʘʚʣʝʥʥʷ (ʧʨʦʪʷʛʦʤ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ) ʜʝʬʝʢʪʽʚ ʪʘ ʧʦʤʠʣʦʢ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ï ʟʘʚʜʷʢʠ ʜʝʤʦʥʩʪʨʘʮʽʾ ʩʣʘʙʢʠʭ ʩʪʦʨʽʥ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ 

ʇɿ, ʷʢʽ ʧʦʪʨʽʙʥʦ ʜʦʦʧʨʘʮʶʚʘʪʠ ʘʙʦ ʧʝʨʝʨʦʙʠʪʠ ʚ ʪʦʡ ʤʦʤʝʥʪ, ʢʦʣʠ ʚʦʥʠ 

ʚʠʥʠʢʘʶʪʴ. 
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ʆʙʤʝʞʝʥʥʷʤʠ ʨʦʟʨʦʙʣʝʥʦʾ AOIT ʻ:  

1) ʦʮʽʥʢʘ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʣʠʰʝ ʱʦʜʦ ʚʠʤʦʛ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ ʪʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʤʝʪʨʠʢ ʇɿ;  

2) ʚʨʘʭʫʚʘʥʥʷ ʣʠʰʝ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʢʽ ʨʝʛʣʘʤʝʥʪʫʶʪʴʩʷ 

ʩʪʘʥʜʘʨʪʦʤ ISO 25010 ʷʢ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʷʢʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ;  

3) ʥʝʚʨʘʭʫʚʘʥʥʷ ʽʥʰʠʭ SQUARE ʩʪʘʥʜʘʨʪʽʚ ʩʝʨʽʾ 25000 (ISO 25011, ISO 

25012);  

4) ʧʽʜ ʯʘʩ ʘʥʘʣʽʟʫ ʩʧʝʮʠʬʽʢʘʮʽʡ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʦʰʫʢ ʣʠʰʝ ʘʪʨʠʙʫʪʽʚ, ʷʢʽ 

ʚʠʟʥʘʯʝʥʽ ISO 25023 ʷʢ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʢʦʤʧʦʥʝʥʪʽʚ 

ʷʢʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʪʘʢʦʞ ʧʦʢʘʟʥʠʢʽʚ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʦʙʨʘʥʠʭ ʤʝʪʨʠʢ ʩʢʣʘʜʥʦʩʪʽ ʪʘ ʷʢʦʩʪʽ ʇɿ.   
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ɺʀʉʅʆɺʂʀ 

 

ʋ ʜʠʩʝʨʪʘʮʽʾ ʨʦʟʚôʷʟʘʥʘ ʘʢʪʫʘʣʴʥʘ ʥʘʫʢʦʚʦ-ʧʨʠʢʣʘʜʥʘ ʟʘʜʘʯʘ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʰʣʷʭʦʤ ʨʦʟʨʦʙʣʝʥʥʷ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʥʘ ʦʩʥʦʚʽ 

ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ, ʷʢʘ ʟʘʙʝʟʧʝʯʫʻ: ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʪʨʫʜʦʤʽʩʪʢʦʛʦ, ʨʫʪʠʥʥʦʛʦ 

ʪʘ ʩʭʠʣʴʥʦʛʦ ʜʦ ʧʦʤʠʣʦʢ ʟʘʚʜʘʥʥʷ ʨʦʟʙʦʨʫ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʪʘ ʤʘʡʞʝ ʤʠʪʪʻʚʝ 

ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ; ʧʽʜʢʘʟʢʫ, ʜʝ ʧʦʪʨʽʙʥʘ ʧʦʚʪʦʨʥʘ ʨʦʙʦʪʘ ʥʘʜ ʩʧʝʮʠʬʽʢʘʮʽʻʶ ʚʠʤʦʛ 

(ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʧʝʨʝʛʣʷʜʘʪʠ ʚʽʜʩʫʪʥʽ ʘʪʨʠʙʫʪʠ ʪʘ ʙʘʯʠʪʠ ʦʙʣʘʩʪʽ ʩʧʝʮʠʬʽʢʘʮʽʾ, 

ʷʢʠʤ ʧʦʪʨʽʙʥʘ ʜʦʜʘʪʢʦʚʘ ʫʚʘʛʘ, ʘ ʪʘʢʦʞ ʷʢʽ ʚʠʤʦʛʠ ʧʦʪʨʝʙʫʶʪʴ ʧʝʨʝʨʦʙʢʠ); 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʚʯʘʥʥʷ ʜʣʷ ʥʦʚʠʭ ʨʦʟʨʦʙʥʠʢʽʚ ʩʧʝʮʠʬʽʢʘʮʽʡ, ʩʠʩʪʝʤʥʠʭ ʽʥʞʝʥʝʨʽʚ 

ʪʘ ʤʝʥʝʜʞʝʨʽʚ ʧʨʦʻʢʪʽʚ (ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ AOIT ʜʦʧʦʤʘʛʘʻ ʾʤ ʧʦʙʘʯʠʪʠ ʧʦʤʠʣʢʠ, 

ʷʢʽ ʚʦʥʠ ʤʦʞʫʪʴ ʜʦʧʫʩʢʘʪʠ, ʪʘ ʜʦʧʦʤʘʛʘʻ ʾʤ ʨʦʟʧʽʟʥʘʪʠ ʮʽ ʧʦʤʠʣʢʠ ʚ ʨʦʙʦʪʽ 

ʽʥʰʠʭ); ʜʦʧʦʤʦʛʫ ʚ ʨʦʟʨʦʙʮʽ ʚʠʤʦʛ ʚʠʩʦʢʦʾ ʷʢʦʩʪʽ; ʜʦʧʦʤʦʛʫ ʫ ʚʠʧʨʘʚʣʝʥʥʽ ʪʘ 

ʫʩʫʥʝʥʥʽ ʧʦʤʠʣʦʢ ʫ ʚʠʤʦʛʘʭ ʪʘʤ, ʜʝ ʚʦʥʠ ʚʠʥʠʢʘʶʪʴ ï ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ï ʜʦ ʪʦʛʦ, ʷʢ ʚʦʥʠ ʩʪʘʥʫʪʴ ʜʦʨʦʞʯʠʤʠ ʜʣʷ 

ʚʠʧʨʘʚʣʝʥʥʷ; ʥʘʜʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ ʚʠʙʦʨʫ ʙʽʣʴʰ ʷʢʽʩʥʠʭ ʩʧʝʮʠʬʽʢʘʮʽʡ 

ʧʨʦʛʨʘʤʥʠʭ ʚʠʤʦʛ; ʩʢʦʨʦʯʝʥʥʷ ʚʠʪʨʘʪ ʯʘʩʫ ʥʘ ʧʝʨʝʨʦʙʣʝʥʥʷ ʥʘ ʧʽʟʥʽʭ ʝʪʘʧʘʭ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ, ʘ ʪʘʢʦʞ ʩʫʪʪʻʚʝ ʩʢʦʨʦʯʝʥʥʷ ʧʝʨʝʨʦʙʣʝʥʥʷ ʧʩʣʷ ʟʘʚʝʨʰʝʥʥʷ 

ʧʦʯʘʪʢʦʚʦʾ ʨʦʙʦʪʠ; ʧʨʠʡʥʷʪʥʽʩʪʴ ʜʣʷ ʨʦʙʦʪʠ ʟ ʤʽʥʣʠʚʠʤʠ ʚʠʤʦʛʘʤʠ; 

ʙʝʟʢʦʰʪʦʚʥʠʡ ʜʦʩʪʫʧ ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ ʚ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ ʙʝʟ ʙʫʜʴ-ʷʢʦʾ ʨʝʻʩʪʨʘʮʽʾ. 

ʋ ʨʦʙʦʪʽ ʦʪʨʠʤʘʥʦ ʥʘʩʪʫʧʥʽ ʥʘʫʢʦʚʽ ʪʘ ʧʨʘʢʪʠʯʥʽ ʨʝʟʫʣʴʪʘʪʠ: 

1. ɸʥʘʣʽʟ ʚʽʜʦʤʠʭ ʧʽʜʭʦʜʽʚ, ʤʝʪʦʜʽʚ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, 

ʽʥʩʪʨʫʤʝʥʪʽʚ ʜʣʷ ʘʥʘʣʽʟʫ ʚʠʤʦʛ ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʦʮʽʥʢʠ 

ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʪʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʘʛʝʥʪʽʚ ʥʘ ʦʩʥʦʚʽ 

ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ, ʧʦʢʘʟʘʚ, ʱʦ ʚʦʥʠ ʥʝ ʨʦʟʚôʷʟʫʶʪʴ ʧʨʦʙʣʝʤʫ ʦʮʽʥʶʚʘʥʥʷ 

ʨʘʥʥʽʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ. ʂʨʽʤ ʮʴʦʛʦ, ʚʩʽ ʚʦʥʠ ʥʘʣʝʞʘʪʴ ʜʦ ʨʽʟʥʠʭ 

ʤʝʪʦʜʦʣʦʛʽʯʥʠʭ ʧʽʜʭʦʜʽʚ ʽ ʥʝ ʽʥʪʝʛʨʫʶʪʴʩʷ ʤʽʞ ʩʦʙʦʶ, ʪʦʙʪʦ ʥʘʨʘʟʽ ʚʽʜʩʫʪʥʽ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʽ ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʨʘʥʥʽʭ ʝʪʘʧʽʚ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ, ʱʦ ʻ ʦʜʥʽʻʶ ʟ ʧʨʠʯʠʥ ʧʨʦʙʣʝʤ ʫ ʛʘʣʫʟʽ ʽʥʞʝʥʝʨʽʾ ʇɿ. 
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ɸʢʪʫʘʣʴʥʽʩʪʴ ʧʨʦʙʣʝʤʠ ʘʥʘʣʽʟʫ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʷʢʦʩʪʽ ʫ 

ʩʧʝʮʠʬʽʢʘʮʽʷʭ ʚʠʤʦʛ ʜʦ ʇɿ, ʘ ʪʘʢʦʞ ʚʽʜʩʫʪʥʽʩʪʴ ʤʦʜʝʣʝʡ, ʤʝʪʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ 

ʦʮʽʥʶʚʘʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʱʦʜʦ ʷʢʦʩʪʽ ʫ ʩʧʝʮʠʬʽʢʘʮʽʷʭ ʚʠʤʦʛ ʜʦ ʇɿ 

ʦʙʫʤʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʘʥʘʣʽʪʠʯʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʰʣʷʭʦʤ ʦʮʽʥʶʚʘʥʥʷ 

ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. 

2. ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʙʘʟʦʚʽ (ʫʥʽʚʝʨʩʘʣʴʥʽ) ʦʥʪʦʣʦʛʽʯʥʽ 

ʤʦʜʝʣʽ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ, ʘ ʪʘʢʦʞ ʦʥʪʦʣʦʛʽʯʥʽ 

ʤʦʜʝʣʽ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʢʦʥʢʨʝʪʥʦʛʦ ʇɿ, ʷʢʽ 

ˇʨʫʥʪʫʶʪʴʩʷ ʥʘ ʚʨʘʭʫʚʘʥʥʽ ʚʠʤʦʛ ʩʪʘʥʜʘʨʪʽʚ ISO 25010:2011 ʪʘ ISO 25023:2016 ʽ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʽʜˇʨʫʥʪʷ ʜʣʷ ʚʠʙʦʨʫ ʜʦʩʪʘʪʥʴʦʛʦ ʦʙʩʷʛʫ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʇɿ. ʊʘʢʦʞ ʨʦʟʨʦʙʣʝʥʦ ʤʦʜʝʣʴ 

ʜʽʷʣʴʥʦʩʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ ʇɿ, ʷʢʘ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ ʧʦʨʽʚʥʷʣʴʥʦʤʫ ʘʥʘʣʽʟʽ 

ʦʥʪʦʣʦʛʽʡ ʪʘ ʻ ʪʝʦʨʝʪʠʯʥʠʤ ʧʽʜˇʨʫʥʪʷʤ ʜʣʷ ʨʦʟʨʦʙʣʝʥʥʷ ʤʝʪʦʜʽʚ ʜʽʷʣʴʥʦʩʪʽ 

ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ. 

3. ɺʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʦ ʤʝʪʦʜ ʜʽʷʣʴʥʦʩʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʥʘ ʦʩʥʦʚʽ 

ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʠʡ ʧʨʘʮʶʻ ʥʘ ʦʩʥʦʚʽ ʨʦʟʨʦʙʣʝʥʦʾ ʤʦʜʝʣʽ ʪʘ ʟʜʽʡʩʥʶʻ 

ʦʮʽʥʶʚʘʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ 

ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ, ʟʘʙʝʟʧʝʯʫʻ ʚʠʩʥʦʚʦʢ ʧʨʦ 

ʜʦʩʪʘʪʥʽʩʪʴ ʘʙʦ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ, ʥʘʜʘʻ ʯʠʩʣʦʚʽ ʦʮʽʥʢʠ 

ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʞʥʦʾ ʥʝʬʫʥʢʮʽʡʥʦʾ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇɿ ʪʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-

ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ ʨʘʟʦʤ, ʬʦʨʤʫʻ ʩʧʠʩʦʢ ʘʪʨʠʙʫʪʽʚ, ʷʢʠʤʠ ʚʘʨʪʦ ʜʦʧʦʚʥʠʪʠ 

ʩʧʝʮʠʬʽʢʘʮʽʶ ʚʠʤʦʛ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʾʾ ʽʥʬʦʨʤʘʮʽʾ, ʪʦʙʪʦ ʚ 

ʢʦʤʧʣʝʢʩʽ ʜʦʟʚʦʣʷʻ ʯʘʩʪʢʦʚʦ ʫʩʫʥʫʪʠ ʣʶʜʠʥʫ ʟ ʧʨʦʮʝʩʽʚ ʦʧʨʘʮʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ 

ʪʘ ʟʜʦʙʫʪʪʷ ʟʥʘʥʴ. 

4. ʈʝʘʣʽʟʦʚʘʥʦ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʘʛʝʥʪʠ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʨʘʥʥʽʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ, ʷʢʽ ʟʜʽʡʩʥʶʶʪʴ ʦʮʽʥʶʚʘʥʥʷ 



    142 

 

 

ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ ʥʝʬʫʥʢʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ, ʘ ʪʘʢʦʞ ʜʣʷ ʨʦʟʨʘʭʫʥʢʫ ʤʝʪʨʠʢ ʷʢʦʩʪʽ ʪʘ 

ʩʢʣʘʜʥʦʩʪʽ ʇɿ. ʈʝʘʣʽʟʦʚʘʥʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʘʛʝʥʪʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʚʠʩʥʦʚʦʢ ʧʨʦ 

ʜʦʩʪʘʪʥʽʩʪʴ ʘʙʦ ʥʝʜʦʩʪʘʪʥʽʩʪʴ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ. ʂʨʽʤ ʮʴʦʛʦ, ʚʦʥʠ 

ʥʘʜʘʶʪʴ ʯʠʩʣʦʚʽ ʦʮʽʥʢʠ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʞʥʦʾ 

ʥʝʬʫʥʢʮʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʇɿ ʪʘ/ʘʙʦ ʤʝʪʨʠʢʠ ʪʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʚʩʽʭ 

ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ-ʩʢʣʘʜʦʚʠʭ ʷʢʦʩʪʽ ʇɿ ʪʘ/ʘʙʦ ʤʝʪʨʠʢ ʨʘʟʦʤ. ɸʛʝʥʪʘʤʠ 

ʪʘʢʦʞ ʬʦʨʤʫʻʪʴʩʷ ʩʧʠʩʦʢ ʘʪʨʠʙʫʪʽʚ ʪʘ ʧʦʢʘʟʥʠʢʽʚ, ʷʢʠʤʠ ʚʘʨʪʦ ʜʦʧʦʚʥʠʪʠ 

ʩʧʝʮʠʬʽʢʘʮʽʶ ʚʠʤʦʛ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʾʾ ʽʥʬʦʨʤʘʮʽʾ, ʪʘ 

ʚʽʟʫʘʣʽʟʘʮʽʷ ʧʨʦʛʘʣʠʥ ʫ ʟʥʘʥʥʷʭ ʧʨʦ ʚʩʽ ʥʝʬʫʥʢʮʽʡʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ-ʩʢʣʘʜʦʚʽ 

ʷʢʦʩʪʽ ʇɿ ʪʘ ʤʝʪʨʠʢʠ ʷʢʦʩʪʽ ʽ ʩʢʣʘʜʥʦʩʪʽ ʇɿ. ʆʪʞʝ, ʨʝʘʣʽʟʦʚʘʥʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ 

ʘʛʝʥʪʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʘʚʪʦʤʘʪʠʟʘʮʽʶ ʘʥʘʣʽʟʫ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ ʇɿ ʥʘ ʧʨʝʜʤʝʪ 

ʜʦʩʪʘʪʥʦʩʪʽ ʾʭ ʽʥʬʦʨʤʘʮʽʾ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʘʛʝʥʪʠ ʜʦʟʚʦʣʷʶʪʴ ʯʘʩʪʢʦʚʦ 

ʫʩʫʥʫʪʠ ʣʶʜʠʥʫ ʟ ʧʨʦʮʝʩʽʚ ʦʧʨʘʮʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʪʘ ʟʜʦʙʫʪʪʷ ʟʥʘʥʴ. 

5. ʋʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜ ʜʽʷʣʴʥʦʩʪʽ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʛʦ ʘʛʝʥʪʘ ʜʣʷ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʦʛʦ ʩʝʤʘʥʪʠʯʥʦʛʦ ʘʥʘʣʽʟʫ (ʧʘʨʩʠʥʛʫ) ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ 

ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʠʡ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʚʽʜʦʤʠʭ, ʛʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʚʨʘʭʫʚʘʥʥʽ ʚʠʤʦʛ ʩʪʘʥʜʘʨʪʫ ISO 25010 ʽ ʥʘ ʦʙʨʘʥʽʡ ʥʦʤʝʥʢʣʘʪʫʨʽ ʤʝʪʨʠʢ ʪʘ 

ʚʠʢʦʥʫʻ ʧʘʨʩʠʥʛ ʩʧʝʮʠʬʽʢʘʮʽʾ, ʚʠʟʥʘʯʘʻ ʢʽʣʴʢʽʩʪʴ ʪʘ ʚʽʜʩʦʪʦʢ ʚʽʜʩʫʪʥʽʭ ʘʪʨʠʙʫʪʽʚ, 

ʚʽʜʦʙʨʘʞʘʻ, ʷʢʠʭ ʘʪʨʠʙʫʪʽʚ ʥʝ ʚʠʩʪʘʯʘʻ ʜʣʷ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʥʝʬʫʥʢʮʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ, ʘ ʪʘʢʦʞ ʬʦʨʤʫʻ ʨʝʘʣʴʥʫ ʦʥʪʦʣʦʛʽʶ ʜʣʷ 

ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤ 

ʘʛʝʥʪʦʤ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

6. ʈʦʟʨʦʙʣʝʥʦ ʽʥʪʝʣʝʢʪʫʘʣʴʥʽ ʘʛʝʥʪʠ ʜʣʷ ʩʝʤʘʥʪʠʯʥʦʛʦ ʧʘʨʩʠʥʛʫ 

ʧʨʠʨʦʜʦʤʦʚʥʠʭ ʩʧʝʮʠʬʽʢʘʮʽʡ, ʷʢʽ ʚʠʢʦʥʫʶʪʴ ʧʘʨʩʠʥʛ ʩʧʝʮʠʬʽʢʘʮʽʾ, ʚʠʟʥʘʯʘʶʪʴ 

ʢʽʣʴʢʽʩʪʴ ʪʘ ʚʽʜʩʦʪʦʢ ʚʽʜʩʫʪʥʽʭ ʘʪʨʠʙʫʪʽʚ ʪʘ/ʘʙʦ ʧʦʢʘʟʥʠʢʽʚ, ʚʽʜʦʙʨʘʞʘʶʪʴ, ʷʢʠʭ 

ʘʪʨʠʙʫʪʽʚ ʪʘ/ʘʙʦ ʧʦʢʘʟʥʠʢʽʚ ʥʝ ʚʠʩʪʘʯʘʻ ʜʣʷ ʪʽʻʾ ʯʠ ʽʥʰʦʾ ʧʽʜʭʘʨʘʢʪʝʨʠʩʪʠʢʠ 

ʥʝʬʫʥʢʮʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ/ʘʙʦ ʤʝʪʨʠʢʠ, ʘ ʪʘʢʦʞ ʬʦʨʤʫʶʪʴ ʨʝʘʣʴʥʫ 

ʦʥʪʦʣʦʛʽʶ ʜʣʷ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ/ʘʙʦ ʤʝʪʨʠʢ, ʷʢʘ ʤʦʞʝ ʙʫʪʠ 
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ʚʠʢʦʨʠʩʪʘʥʘ ʽʥʪʝʣʝʢʪʫʘʣʴʥʠʤ ʘʛʝʥʪʦʤ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʜʣʷ 

ʦʮʽʥʶʚʘʥʥʷ ʨʘʥʥʽʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇɿ ʰʣʷʭʦʤ ʦʮʽʥʶʚʘʥʥʷ ʜʦʩʪʘʪʥʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʪʘ ʤʝʪʨʠʢ. 

7. ʆʪʨʠʤʘʣʘ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ 

ʪʝʭʥʦʣʦʛʽ ̫ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ ʚ ʯʘʩʪʠʥʽ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʦʮʽʥʶʚʘʥʥʷ 

ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʷʢʘ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʚʽʜʦʤʠʭ, ʚʠʢʦʥʫʻ ʦʮʽʥʶʚʘʥʥʷ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʾ ʚʠʤʦʛ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʦʞʥʦʾ ʥʝʬʫʥʢʮʽʡʥʦʾ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʦʢʨʝʤʦ ʪʘ 

ʚʩʽʭ ʥʝʬʫʥʢʮʽʡʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʨʘʟʦʤ. ɼʘʥʘ AOIT ʦʮʽʥʶʻ ʪʘ ʟʘʙʝʟʧʝʯʫʻ ʧʨʠʨʽʩʪ 

ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʽʥʬʦʨʤʘʮʽʾ ʫ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʥʝʬʫʥʢʮʽʡʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ï ʧʨʠʨʽʩʪ ʨʽʚʥʷ ʜʦʩʪʘʪʥʦʩʪʽ ʩʪʘʥʦʚʠʪʴ 

ʚʽʜ 4,71% ʜʦ 27,79% (ʥʘʧʨʠʢʣʘʜ, ʟ 58,23% ʜʦ 86,02% ʜʣʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ʚʠʤʦʛ ˉ1 

ʜʦ ʧʨʦʛʨʘʤʥʦʛʦ ʘʛʝʥʪʘ ʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʙʝʟʧʝʢʠ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʢʦʤʧôʶʪʝʨʥʠʭ ʩʠʩʪʝʤ, ʚʽʜ 81,26% ʜʦ 85,97% ʜʣʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ˉ2, ʟ 60,85% ʜʦ 

73,7% ʜʣʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ˉ3). ʇʝʨʝʚʘʛʘʤʠ ʨʦʟʨʦʙʣʝʥʦʾ AOIT ʻ: ʘʚʪʦʤʘʪʠʟʘʮʽʷ 

ʪʨʫʜʦʤʽʩʪʢʦʛʦ, ʨʫʪʠʥʥʦʛʦ ʪʘ ʩʭʠʣʴʥʦʛʦ ʜʦ ʧʦʤʠʣʦʢ ʟʘʚʜʘʥʥʷ ʨʦʟʙʦʨʫ 

ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʪʘ ʤʘʡʞʝ ʤʠʪʪʻʚʝ ʡʦʛʦ ʚʠʢʦʥʘʥʥʷ; ʧʽʜʢʘʟʢʘ, ʜʝ ʧʦʪʨʽʙʥʘ 

ʧʦʚʪʦʨʥʘ ʨʦʙʦʪʘ ʥʘʜ ʩʧʝʮʠʬʽʢʘʮʽʻʶ ʚʠʤʦʛ (ʢʦʨʠʩʪʫʚʘʯ ʤʦʞʝ ʧʝʨʝʛʣʷʜʘʪʠ ʚʽʜʩʫʪʥʽ 

ʘʪʨʠʙʫʪʠ ʪʘ ʙʘʯʠʪʠ ʦʙʣʘʩʪʽ ʩʧʝʮʠʬʽʢʘʮʽʾ, ʷʢʠʤ ʧʦʪʨʽʙʥʘ ʜʦʜʘʪʢʦʚʘ ʫʚʘʛʘ, ʘ ʪʘʢʦʞ 

ʷʢʽ ʚʠʤʦʛʠ ʧʦʪʨʝʙʫʶʪʴ ʧʝʨʝʨʦʙʢʠ); ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘʚʯʘʥʥʷ ʜʣʷ ʥʦʚʠʭ ʨʦʟʨʦʙʥʠʢʽʚ 

ʩʧʝʮʠʬʽʢʘʮʽʡ, ʩʠʩʪʝʤʥʠʭ ʽʥʞʝʥʝʨʽʚ ʪʘ ʤʝʥʝʜʞʝʨʽʚ ʧʨʦʻʢʪʽʚ (ʚʠʢʦʨʠʩʪʘʥʥʷ ʮʽʻʾ 

AOIT ʜʦʧʦʤʘʛʘʻ ʾʤ ʧʦʙʘʯʠʪʠ ʧʦʤʠʣʢʠ, ʷʢʽ ʚʦʥʠ ʤʦʞʫʪʴ ʜʦʧʫʩʢʘʪʠ, ʪʘ ʜʦʧʦʤʘʛʘʻ 

ʾʤ ʨʦʟʧʽʟʥʘʪʠ ʮʽ ʧʦʤʠʣʢʠ ʚ ʨʦʙʦʪʽ ʽʥʰʠʭ); ʜʦʧʦʤʦʛʘ ʫ ʨʦʟʨʦʙʮʽ ʚʠʤʦʛ ʚʠʩʦʢʦʾ 

ʷʢʦʩʪʽ; ʜʦʧʦʤʦʛʘ ʫ ʚʠʧʨʘʚʣʝʥʥʽ ʪʘ ʫʩʫʥʝʥʥʽ ʧʦʤʠʣʦʢ ʫ ʚʠʤʦʛʘʭ ʪʘʤ, ʜʝ ʚʦʥʠ 

ʚʠʥʠʢʘʶʪʴ ï ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ï ʜʦ 

ʪʦʛʦ, ʷʢ ʚʦʥʠ ʩʪʘʥʫʪʴ ʜʦʨʦʞʯʠʤʠ ʜʣʷ ʚʠʧʨʘʚʣʝʥʥʷ; ʥʘʜʘʥʥʷ ʽʥʩʪʨʫʤʝʥʪʫ ʜʣʷ 

ʚʠʙʦʨʫ ʙʽʣʴʰ ʷʢʽʩʥʠʭ ʩʧʝʮʠʬʽʢʘʮʽʡ ʧʨʦʛʨʘʤʥʠʭ ʚʠʤʦʛ; ʙʝʟʢʦʰʪʦʚʥʠʡ ʜʦʩʪʫʧ 

ʯʝʨʝʟ ɯʥʪʝʨʥʝʪ ʚ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ ʙʝʟ ʙʫʜʴ-ʷʢʦʾ ʨʝʻʩʪʨʘʮʽʾ. ɽʢʦʥʦʤʽʯʥʠʤ ʝʬʝʢʪʦʤ ʚʽʜ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ AOIT ʻ ʤʦʞʣʠʚʽʩʪʴ ʝʢʦʥʦʤʽʾ ʙʶʜʞʝʪʫ ʧʨʦʛʨʘʤʥʠʭ 
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ʧʨʦʻʢʪʽʚ ʥʘ ʦʙʨʦʙʢʫ ʪʘ ʚʠʧʨʘʚʣʝʥʥʷ (ʧʨʦʪʷʛʦʤ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ) ʜʝʬʝʢʪʽʚ ʪʘ 

ʧʦʤʠʣʦʢ, ʷʢʽ ʫʪʚʦʨʶʶʪʴʩʷ ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ï ʟʘʚʜʷʢʠ 

ʜʝʤʦʥʩʪʨʘʮʽʾ ʩʣʘʙʢʠʭ ʩʪʦʨʽʥ ʩʧʝʮʠʬʽʢʘʮʽʡ ʚʠʤʦʛ ʜʦ ʇɿ, ʷʢʽ ʧʦʪʨʽʙʥʦ 

ʜʦʦʧʨʘʮʶʚʘʪʠ ʘʙʦ ʧʝʨʝʨʦʙʠʪʠ ʚ ʪʦʡ ʤʦʤʝʥʪ, ʢʦʣʠ ʚʦʥʠ ʚʠʥʠʢʘʶʪʴ. 

8. ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʪʨʠʤʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʫ ʨʦʟʨʦʙʣʝʥʥʽ 

ʘʛʝʥʪʥʦ-ʦʨʽʻʥʪʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʦʮʽʥʶʚʘʥʥʷ ʧʦʯʘʪʢʦʚʠʭ ʝʪʘʧʽʚ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʥʘ ʦʩʥʦʚʽ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʧʽʜʭʦʜʫ, ʷʢʘ: 

ʘʚʪʦʤʘʪʠʟʫʻ ʪʨʫʜʦʤʽʩʪʢʫ ʪʘ ʩʭʠʣʴʥʫ ʜʦ ʧʦʤʠʣʦʢ ʟʘʜʘʯʫ ʨʦʟʙʦʨʫ ʩʧʝʮʠʬʽʢʘʮʽʾ 

ʚʠʤʦʛ; ʚʢʘʟʫʻ ʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʜʦʦʧʨʘʮʶʚʘʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ʽʟ ʟʘʟʥʘʯʝʥʥʷʤ ʚʠʤʦʛ, 

ʷʢʽ ʧʦʪʨʝʙʫʶʪʴ ʜʦʦʧʨʘʮʶʚʘʥʥʷ; ʟʘʙʝʟʧʝʯʫʻ ʰʚʠʜʢʝ ʥʘʚʯʘʥʥʷ ʥʦʚʠʭ ʩʠʩʪʝʤʥʠʭ 

ʽʥʞʝʥʝʨʽʚ ʪʘ ʢʝʨʽʚʥʠʢʽʚ ʧʨʦʻʢʪʽʚ (ʚʠʢʦʨʠʩʪʘʥʥʷ ʨʦʟʨʦʙʣʝʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʧʽʜ ʯʘʩ ʩʪʚʦʨʝʥʥʷ ʘʙʦ ʘʥʘʣʽʟʫ ʚʠʤʦʛ ʜʦʧʦʤʘʛʘʻ ʾʤ ʰʚʠʜʢʦ ʙʘʯʠʪʠ 

ʧʦʤʠʣʢʠ, ʷʢʠʭ ʚʦʥʠ ʤʦʞʫʪʴ ʧʨʠʧʫʩʪʠʪʠʩʴ, ʽ ʜʦʧʦʤʘʛʘʻ ʨʦʟʧʽʟʥʘʚʘʪʠ ʮʽ ʧʦʤʠʣʢʠ ʚ 

ʨʦʙʦʪʽ ʽʥʰʠʭ); ʜʦʧʦʤʘʛʘʻ ʚʠʧʨʘʚʠʪʠ ʪʘ ʫʩʫʥʫʪʠ ʧʦʤʠʣʢʠ ʪʘ ʥʝʪʦʯʥʦʩʪʽ ʫ ʚʠʤʦʛʘʭ 

ʥʘ ʨʘʥʥʽʭ ʝʪʘʧʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ, ʻ ʽʥʩʪʨʫʤʝʥʪʦʤ ʜʣʷ ʚʠʙʦʨʫ ʙʽʣʴʰ ʷʢʽʩʥʦʾ 

ʩʧʝʮʠʬʽʢʘʮʽʾ, ʜʦʩʪʫʧʥʘ ʦʥʣʘʡʥ ʚ ʙʫʜʴ-ʷʢʠʡ ʯʘʩ ʙʝʟ ʨʝʻʩʪʨʘʮʽʾ. 
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