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ɸʅʆʊɸʎɯʗ 

 

ʊʘʪʘʨʯʝʥʢʦ ɭʛʦʨ ʉʝʨʛʽʡʦʚʠʯ. ʄʦʜʝʣʽ, ʤʝʪʦʜʠ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʘ 

ʪʝʭʥʦʣʦʛʽʷ ʧʽʜʪʨʠʤʢʠ ʨʽʰʝʥʴ ʚ ʩʠʩʪʝʤʽ ʫʧʨʘʚʣʽʥʥʷ ɯʊ ʧʨʦʝʢʪʘʤʠ. ï 

ʂʚʘʣʽʬʽʢʘʮʽʡʥʘ ʥʘʫʢʦʚʘ ʧʨʘʮʷ ʥʘ ʧʨʘʚʘʭ ʨʫʢʦʧʠʩʫ. 

ɼʠʩʝʨʪʘʮʽʷ ʥʘ ʟʜʦʙʫʪʪʷ ʥʘʫʢʦʚʦʛʦ ʩʪʫʧʝʥʷ ʜʦʢʪʦʨʘ ʬʽʣʦʩʦʬʽʾ ʟʘ 

ʩʧʝʮʽʘʣʴʥʽʩʪʶ 122 ï çʂʦʤʧôʶʪʝʨʥʽ ʥʘʫʢʠè. ï ʉʭʽʜʥʦʫʢʨʘʾʥʩʴʢʠʡ 

ʥʘʮʽʦʥʘʣʴʥʠʡ ʫʥʽʚʝʨʩʠʪʝʪ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɼʘʣʷ, ʉʻʚʻʨʦʜʦʥʝʮʴʢ, 2021. 

ɼʠʩʝʨʪʘʮʽʶ ʧʨʠʩʚʷʯʝʥʦ ʚʠʨʽʰʝʥʥʶ ʘʢʪʫʘʣʴʥʦʛʦ ʥʘʫʢʦʚʦ-ʧʨʠʢʣʘʜʥʦʛʦ 

ʟʘʚʜʘʥʥʷ ʨʦʟʨʦʙʣʝʥʥʷ ʤʦʜʝʣʝʡ, ʤʝʪʦʜʽʚ ʪʘ ʟʘʩʦʙʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʟʘ ʩʪʘʥʦʤ ʧʦʢʘʟʥʠʢʽʚ ɯʊ ʧʨʦʝʢʪʫ, ʩʫʪʥʽʩʪʴ ʷʢʠʭ 

ʧʦʣʷʛʘʻ ʚ ʧʦʰʫʢʫ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʭ ʨʽʰʝʥʴ ʱʦʜʦ ʫʧʨʘʚʣʽʥʥʷ IT 

ʧʨʦʝʢʪʘʤʠ ʪʘ ʢʦʤʧʘʥʽʷʤʠ. 

ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʨʠ ʟʘʙʝʟʧʝʯʝʥʥʽ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʨʦʙʦʪʦʶ IT ʢʦʤʧʘʥʽʡ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʤʦʜʝʣʽ, ʤʝʪʦʜʠ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ 

ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚ ʛʘʣʫʟʽ ʦʮʽʥʢʠ ʩʪʘʥʫ IT ʢʦʤʧʘʥʽʡ ʪʘ ʩʪʚʦʨʝʥʥʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʾʭ ʽʩʥʫʚʘʥʥʷ. 

ʇʨʦʚʝʜʝʥʦ ʘʥʘʣʽʟ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʤʦʜʝʣʝʡ, ʤʝʪʦʜʽʚ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʨʠ ʟʘʙʝʟʧʝʯʝʥʥʽ ʝʬʝʢʪʠʚʥʦʛʦ 

ʫʧʨʘʚʣʽʥʥʷ ʪʘ ʪʝʭʥʽʯʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ, ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʟʘʭʦʜʽʚ, ʱʦ ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʩʪʽ ʪʘ ʨʽʚʥʷ 

ʧʨʠʙʫʪʢʽʚ ʥʘ ʨʠʥʢʫ IT ʧʦʩʣʫʛ.  

ʋ ʧʝʨʰʦʤʫ ʨʦʟʜʽʣʽ çɸʥʘʣʽʟ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʽ ʪʝʭʥʦʣʦʛʽʡ ʦʮʽʥʢʠ 

ʧʦʢʘʟʥʠʢʽʚ ʻʢʦʥʦʤʽʯʥʦʛʦ ʩʪʘʥʫ ʪʘ ʨʠʟʠʢʫ IT ʢʦʤʧʘʥʽʡ (ʧʨʦʝʢʪʽʚ)è ʅʘʚʝʜʝʥʦ 

ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʘʩʧʝʢʪʠ ʪʘ ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʟʘʩʘʜʠ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʚʠʪʢʦʤ 

IT ʢʦʤʧʘʥʽʡ (ʧʨʦʝʢʪʽʚ) ʚ ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʪʘ ʥʝʦʙʭʽʜʥʦʩʪʽ 

ʨʝʦʨʛʘʥʽʟʘʮʽʡ (ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʥʷ) ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʠʟʠʢʫ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ.. ʇʨʝʜʩʪʘʚʣʝʥʽ ʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʽʩʥʫʶʯʽ ʤʝʪʦʜʠ, ʤʦʜʝʣʽ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʦʮʽʥʢʠ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʨʽʚʥʽʚ 

ʨʠʟʠʢʫ ʨʽʰʝʥʴ, ʱʦ ʧʨʠʡʤʘʶʪʴʩʷ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ IT 
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ʢʦʤʧʘʥʽʡ. ʈʝʢʦʤʝʥʜʦʚʘʥʽ ʤʝʪʦʜʠ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʧʦʢʘʟʥʠʢʽʚ 

ʬʽʥʘʥʩʦʚʦʛʦ ʘʥʘʣʽʟʫ, ʨʠʟʠʢʫ ʚʪʨʘʪ, ʤʦʞʣʠʚʠʭ ʥʘʩʣʽʜʢʽʚ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ, 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʤʝʪʦʜʽʚ ʚʧʣʠʚʫ ʥʘ ʨʽʚʝʥʴ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʠʟʠʢʫ. ʈʦʟʛʣʷʥʫʪʦ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ ʜʦ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʨʠʟʠʢʦ-

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʚʠʪʢʦʤ IT ʢʦʤʧʘʥʽʡ. 

ʉʬʦʨʤʫʣʴʦʚʘʥʦ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʟʘʚʜʘʥʥʷ, ʱʦ ʧʦʪʨʽʙʥʦ ʚʠʨʽʰʠʪʠ ʚ 

ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʨʦʟʨʦʙʮʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ 

ʨʽʰʝʥʴ ʧʨʠ ʢʝʨʫʚʘʥʥʽ IT ʧʨʦʝʢʪʘʤʠ. 

ʋ ʜʨʫʛʦʤʫ ʨʦʟʜʽʣʽ çʄʝʪʦʜʠ ʽ ʤʦʜʝʣʽ ʦʮʽʥʢʠ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫè 

ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʨʦʟʨʦʙʢʘ ʤʦʜʝʣʝʡ ʦʮʽʥʢʠ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ ʪʘ ʜʠʥʘʤʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʮʝʩʽʚ ʨʦʟʚʠʪʢʫ IT ʢʦʤʧʘʥʽʡ ʧʨʠ ʟʣʠʪʪʷʭ ʪʘ ʧʦʛʣʠʥʘʥʥʷʭ, 

ʬʦʨʤʘʣʽʟʘʮʽʷ ʧʨʦʮʝʩʽʚ ʧʽʜʪʨʠʤʢʠ ʨʽʰʝʥʴ ʧʨʠ ʫʧʨʘʚʣʽʥʥʽ ʧʨʦʮʝʩʘʤʠ M&A. 

ʆʧʠʩʘʥʽ ʨʽʟʥʽ ʧʽʜʭʦʜʠ ʜʦ ʤʦʜʝʣʝʡ ʪʘ ʤʝʪʦʜʽʚ, ʱʦ ʟʘʙʝʟʧʝʯʫʶʪʴ 

ʽʥʬʦʨʤʘʮʽʡʥʫ ʧʽʜʪʨʠʤʢʫ ʦʙʨʦʙʢʠ ʧʦʪʦʢʽʚ ʜʘʥʠʭ ʪʘ ʧʨʦʮʝʩʠ ʧʦʨʽʚʥʷʣʴʥʦʛʦ 

ʘʥʘʣʽʟʫ ʜʣʷ ʽʤʽʪʘʮʽʦʥʥʦ-ʧʦʩʪʘʜʽʡʥʦʾ ʤʦʜʝʣʽ. ʆʧʠʩʘʥʽ ʪʘ ʘʥʘʣʽʟʦʚʘʥʽ 

ʩʪʨʫʢʪʫʨʥʽ, ʤʘʪʝʤʘʪʠʯʥʽ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʤʦʜʝʣʽ, ʱʦ ʧʦʣʦʞʝʥʽ ʚ ʦʩʥʦʚʫ 

ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ ʧʨʠ ʦʮʽʥʮʽ ʡʤʦʚʽʨʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʩʮʝʥʘʨʽʾʚ 

ʞʠʪʪʻʚʠʭ ʮʠʢʣʽʚ IT ʨʦʟʨʦʙʦʢ, ʘ ʪʘʢʦʞ ʩʪʨʫʢʪʫʨʥʦ-ʣʦʛʽʯʥʽ ʤʦʜʝʣʽ ʚʠʟʥʘʯʝʥʥʷ 

ʥʘʩʣʽʜʢʽʚ ʨʦʟʚʠʪʢʫ ʮʠʭ ʧʨʦʮʝʩʽʚ. ʌʦʨʤʘʣʽʟʦʚʘʥʽ ʪʘ ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʧʨʦʮʝʩʠ 

ʚʠʨʦʙʦʪʢʠ ʪʘ ʘʥʘʣʽʟʫ ʧʨʦʮʝʩʽʚ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʟʘʜʣʷ 

ʜʦʩʷʛʥʝʥʥʶ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʭ ʥʘʩʣʽʜʢʽʚ ʧʨʦʮʝʩʽʚ ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ. 

ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʪʘ ʧʦʢʘʟʥʠʢʽʚ ʧʦʰʫʢʫ ʨʽʰʝʥʴ, 

ʦʧʪʠʤʘʣʴʥʠʭ ʚ ʩʝʥʩʽ ʇʘʨʝʪʦ ʚ ʤʝʞʘʭ ʧʨʠʧʫʩʪʠʤʦʛʦ ʨʠʟʠʢʫ. 

ɺʧʝʨʰʝ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʽʥʬʦʨʤʘʮʽʡʥʽ ʤʦʜʝʣʽ ʪʘ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʩʪʘʥʫ 

IT ʢʦʤʧʘʥʽʡ ʪʘ ʧʨʦʝʢʪʽʚ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʤʥʦʞʠʥ ʨʽʰʝʥʴ, ʱʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʝʢʦʥʦʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʜʦʟʚʦʣʷʶʪʴ ʚʨʘʭʫʚʘʪʠ ʩʪʦʭʘʩʪʠʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʨʠʟʠʢʫ ʧʨʠʡʥʷʪʠʭ ʨʽʰʝʥʴ, ʟʘ ʨʘʭʫʥʦʢ ʘʥʘʣʽʟʫ ʧʨʠʯʠʥʥʦ-

ʥʘʩʣʽʜʢʦʚʠʭ ʟʚôʷʟʢʽʚ ʤʦʞʣʠʚʠʭ ʧʦʜʽʡ ʪʘ ʾʭ ʥʘʩʣʽʜʢʽʚ. ɺʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʦ 

ʤʘʪʝʤʘʪʠʯʥʽ ʧʽʜʭʦʜʠ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʨʠʟʠʢʫ ʥʘʩʣʽʜʢʽʚ ʨʽʰʝʥʴ, ʱʦ 

ʧʨʠʡʤʘʶʪʴʩʷ ʱʦʜʦ ʩʪʘʥʫ ʪʘ ʨʦʟʚʠʪʢʫ IT ʢʦʤʧʘʥʽʡ, ʚʧʨʦʚʘʜʞʝʥʽ ʚ ʤʦʜʝʣʷʭ 
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ʨʦʟʨʘʭʫʥʢʫ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʡʤʦʚʽʨʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ 

ʧʦʜʽʡ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʚʝʩʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʪʘ ʦʙˇʨʫʥʪʫʚʘʪʠ 

ʧʨʠʡʥʷʪʪʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʨʽʰʝʥʴ. 

ʋ ʪʨʝʪʴʦʤʫ ʨʦʟʜʽʣʽ çʄʝʪʦʜʠ ʽ ʤʦʜʝʣʽ ʦʮʽʥʢʠ ʧʦʢʘʟʥʠʢʽʚ ʝʬʝʢʪʠʚʥʦʩʪʽ 

ʨʦʟʚʠʪʢʫ it ʢʦʤʧʘʥʽʡè  ʧʨʝʜʩʪʘʚʣʝʥʽ ʦʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʽ ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʦ ʧʨʦʮʝʩʘʤ ʟʣʠʪʪʷ ʪʘ 

ʧʦʛʣʠʥʘʥʴ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʨʦʟʨʦʙʢʠ ʧʨʦʝʢʪʽʚ ʚ IT 

ʢʦʤʧʘʥʽʷʭ. 

ʆʧʠʩʘʥʦ ʤʝʪʦʜʠ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʩʪʘʜʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ 

ʢʦʤʧʘʥʽʷʭ ʧʨʠ ʚʧʨʦʚʘʜʞʝʥʥʽ ʨʽʰʝʥʴ ʧʦ ʧʨʦʮʝʩʘʤ ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ ʧʨʠ 

ʩʪʨʫʢʪʫʨʥʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʥʶ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚ'ʷʟʢʽʚ ʨʦʟʚʠʪʢʫ 

ʧʦʜʽʡ, ʦʬʦʨʤʣʝʥʥʽ ʮʠʭ ʟʚ'ʷʟʢʽʚ ʫ ʚʠʛʣʷʜʽ ʛʽʣʦʢ FTA. ʆʧʠʩʘʥʦ ʤʝʪʦʜʠ ʪʘ 

ʤʘʪʝʤʘʪʠʯʥʽ ʧʨʠʡʦʤʠ ʦʙʨʦʙʢʠ ʪʘʢʠʭ ʛʽʣʦʢ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʾʭ 

ʚʘʛʦʤʦʩʪʽ ʪʘ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʝʣʝʤʝʥʪʽʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʟʜʽʡʩʥʠʪʠ 

ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʪʘ ʩʦʨʪʫʚʘʥʥʷ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʭ ʪʘ ʝʬʝʢʪʠʚʥʠʭ ʟʘʩʦʙʽʚ 

ʽ ʤʝʪʦʜʽʚ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʽʩʪʴ ʢʦʤʧʘʥʽʡ.  

ʇʨʝʜʩʪʘʚʣʝʥʽ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʥʘʩʣʽʜʢʽʚ ʧʨʠʡʤʘʻʤʠʭ ʨʽʰʝʥʴ. ʆʧʠʩʘʥʦ 

ʤʝʪʦʜʠ ʧʦʙʫʜʦʚʠ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ ʟ ʤʦʜʝʣʶʚʘʥʥʷʤ ʧʦʩʣʽʜʦʚʥʠʭ 

ʧʦʜʽʡ ʧʨʠ ʾʭ ʙʽʥʘʨʥʦʤʫ ʨʦʟʛʘʣʫʞʝʥʽ (ETA) ʽ ʦʪʨʠʤʘʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʜʘʥʠʭ ʧʨʦ 

ʡʤʦʚʽʨʥʦʩʪʽ ʪʘʢʠʭ ʧʨʦʮʝʩʽʚ. ʆʧʠʩʘʥʦ ʤʝʪʦʜʠ ɸɺʉ ʘʥʘʣʽʟʫ ʪʘ ʚʠʟʥʘʯʝʥʥʷ 

ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘʩʣʽʜʢʽʚ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ  ʚ ʢʦʤʧʘʥʽʷʭ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ 

ʤʝʪʦʜʠ ʪʘ ʘʣʛʦʨʠʪʤʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʪʘ ʢʦʨʠʛʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʢʦʤʧʘʥʽʡ 

ʧʨʠ ʤʦʥʽʪʦʨʠʥʛʫ ʾʭ ʩʪʘʥʽʚ.  

ʈʦʟʛʣʷʥʫʪʽ ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʥʘʩʣʽʜʢʽʚ ʨʽʰʝʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʮʝʩʽʚ ʚ ʢʦʤʧʘʥʽʷʭ. ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʦʢʨʝʤʽ 

ʟʘʭʦʜʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʚʠʱʠʪʠ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ 

ʧʦʜʽʡ ʚ ʢʦʤʧʘʥʽʷʭ ʧʨʠ ʟʣʠʪʪʽ ʪʘ ʧʦʛʣʠʥʘʥʥʷʭ. 

ɺʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʽʚ ʚʪʨʘʪ ʪʘ ʧʨʠʙʫʪʢʽʚ ʻ ʥʘʡʙʽʣʴʰ ʩʢʣʘʜʥʠʤ 

ʟʘʚʜʘʥʥʷʤ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʨʦʟʨʘʭʫʥʢʽʚ ʪʘ ʦʮʽʥʦʢ. ʆʩʥʦʚʥʘ ʩʢʣʘʜʥʽʩʪʴ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʨʦʮʝʩʠ ʤʦʞʫʪʴ ʤʘʪʠ ʟʚ'ʷʟʥʽ ʩʪʦʩʫʥʢʠ, ʚ ʷʢʽʡ ʩʢʨʫʪʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʮʝʩʽʚ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʟʥʘʯʥʽ ʩʢʣʘʜʥʦʱʽ ʬʦʨʤʘʣʽʟʘʮʽʾ ʪʘʢʠʭ 
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ʟʚ'ʷʟʢʽʚ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʫ ʩʢʣʘʜʥʽʩʪʴ ʤʝʪʦʜʽʚ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʚ 

ʢʦʤʧʘʥʽʷʭ, ʮʝ ʮʽʣʢʦʤ ʤʦʞʣʠʚʝ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʝʡ ʜʣʷ ʦʢʨʝʤʠʭ 

ʢʦʤʧʦʥʝʥʪ ʟʘʛʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʢʦʤʧʘʥʽʡ. 

ɸʚʪʦʤʘʪʠʟʦʚʘʥʽ ʧʨʦʮʝʩʠ ʦʮʽʥʢʠ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ 

ʷʢ ʧʦʩʣʽʜʦʚʥʝ ʧʦʻʜʥʘʥʥʷ ʥʘʩʪʫʧʥʠʭ ʧʨʦʮʝʜʫʨ: 

ï ʘʥʘʣʽʟ ʨʦʙʦʪʠ ʢʦʤʧʘʥʽʡ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʾʭ ʨʦʟʨʦʙʦʢ, ʬʨʘʛʤʝʥʪʘʮʽʷ 

ʧʨʦʮʝʩʽʚ ʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʦʜʽʡ ʚ ʥʠʭ; 

ï ʚʠʟʥʘʯʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʪʘ ʧʦʜʽʾ, ʧʦʚôʷʟʘʥʠʭ ʤʽʞ 

ʩʦʙʦʶ ʣʦʛʽʯʥʠʤʠ ʧʦʩʣʽʜʦʚʥʠʤʠ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʤʠ ʚʽʜʧʦʚʽʜʥʦʩʪʷʤʠ; 

ïʚʠʟʥʘʯʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʪʦʛʦ, ʱʦ ʧʨʦʮʝʩʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚʥʘʩʣʽʜʦʢ 

ʚʧʣʠʚʘʶʯʠʭ ʧʦʜʽʡ, ʙʫʜʫʪʴ ʝʚʦʣʶʮʽʦʥʫʚʘʪʠ ʟʘ ʢʦʥʢʨʝʪʥʠʤ ʩʮʝʥʘʨʽʻʤ; 

ï ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʜʝʣʝʡ ʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ɼʝʨʝʚʦ ʬʫʥʢʮʽʡ ƐŸ ʤʦʜʝʣʽ ʧʨʦʮʝʩʽʚ/ʫʧʨʘʚʣʽʥʥʷ Ÿ IDEF0 Ÿ IDEF1X Ÿ 

IDEF3 Ÿ FTA Ÿ ETA.; 

ï ʤʦʜʝʣʶʚʘʥʥʷ ʤʝʪʦʜʘʤʠ ʘʥʘʣʽʟʫ ʥʘʩʣʽʜʢʽʚ ʨʦʟʚʠʪʢʫ ʧʨʦʮʝʩʽʚ (ABC-

ʘʥʘʣʽʟʫ); 

ï ʚʠʟʥʘʯʝʥʥʷ ʧʽʜʩʫʤʢʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ. 

ʋʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜʠ ʪʘ ʤʦʜʝʣʽ ʬʽʥʘʥʩʦʚʠʭ ʦʮʽʥʦʢ, ʢʦʨʝʛʫʚʘʥʥʷ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʠʟʠʢʫ, ʚ ʷʢʦʤʫ ʚʨʘʭʦʚʫʻʪʴʩʷ ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʫʧʨʘʚʣʽʥʥʷ IT ʢʦʤʧʘʥʽʷʤʠ, ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʠʭ ʨʽʰʝʥʴ ʪʘ ʚʧʣʠʚʽʚ ʱʦʜʦ 

ʤʦʞʣʠʚʠʭ ʚʪʨʘʪ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʩʪʨʘʪʝʛʽʾ ʟʙʘʣʘʥʩʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ʅʘʙʫʣʘ ʧʦʜʘʣʴʰʦʛʦ ʨʦʟʚʠʪʢʫ ʤʦʜʝʣʴ ʧʨʠʡʥʷʪʪʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʚ ʩʝʥʩʽ 

ʇʘʨʝʪʦ ʨʽʰʝʥʴ ʟ ʤʥʦʞʠʥʠ ʢʦʥʢʫʨʫʶʯʠʭ ʚ ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ, ʱʦ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʨʽʚʥʷʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʡʤʦʚʽʨʥʠʭ ʩʪʘʥʽʚ IT 

ʦʙôʻʢʪʽʚ ʚ ʙʘʣʘʥʩʽ ʧʨʠʙʫʪʢʽʚ ʪʘ ʚʪʨʘʪ, ʟ ʤʦʞʣʠʚʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʥʘ ʚʩʽʭ 

ʝʪʘʧʘʭ ʞʠʪʪʻʚʠʭ ʮʠʢʣʽʚ IT ʧʨʦʝʢʪʽʚ. 

ɺ ʯʝʪʚʝʨʪʦʤʫ ʨʦʟʜʽʣʽ çʇʨʘʢʪʠʯʥʘ ʨʝʘʣʽʟʘʮʽʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʨʠ ʫʧʨʘʚʣʽʥʥʽ ʨʦʟʚʠʪʢʦʤ ʽʪ ʢʦʤʧʘʥʽʡè  

ʈʦʟʨʦʙʣʝʥʽ ʤʦʜʝʣʽ, ʤʝʪʦʜʠ, ʽʥʬʦʨʤʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷʪʘ ʧʨʦʛʨʘʤʥʽ 

ʟʘʩʦʙʠ ʙʫʣʠ ʚʝʨʠʬʠʢʦʚʘʥʽ ʪʘ ʧʝʨʝʚʽʨʝʥʽ ʧʨʠ ʨʝʘʣʴʥʠʭ ʝʢʩʧʝʨʪʠʟʘʭ ʢʦʤʧʘʥʽʡ 

ʚ ʧʨʦʮʝʩʘʭ ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ. ʆʢʨʝʤʽ ʧʦʟʠʮʽʾ ʪʘ ʨʦʟʨʦʙʢʠ  ʙʫʣʠ 
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ʚʠʢʦʨʠʩʪʘʥʽ ʫ ʥʘʚʯʘʣʴʥʦʤʫ ʧʨʦʮʝʩʽ ʉʭʽʜʥʦʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ɺ. ɼʘʣʷ ʧʨʠ ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʠʯʥʠʭ ʤʘʪʝʨʽʘʣʽʚ ʜʦ ʜʠʩʮʠʧʣʽʥʠ 

çɯʥʪʝʣʝʢʪʫʘʣʴʥʠʡ ʘʥʘʣʽʟ ʜʘʥʠʭè ʩʧʝʮʽʘʣʴʥʦʩʪʝʡ 121 çʽʥʞʝʥʝʨʽʷ ʧʨʦʛʨʘʤʥʦʛʦ 

ʟʘʙʝʟʧʝʯʝʥʥʷè ʪʘ 126 çʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ ʪʘ ʪʝʭʥʦʣʦʛʽʾè.  

ʄʘʪʝʨʽʘʣʠ ʜʠʩʝʨʪʘʮʽʾ ʜʦʩʪʘʪʥʴʦ ʧʦʚʥʦ ʚʠʢʣʘʜʝʥʽ ʫ 7 ʜʨʫʢʦʚʘʥʠʭ 

ʨʦʙʦʪʘʭ: ʟ ʥʠʭ 2 ʩʪʘʪʪʽ ʫ ʚʠʜʘʥʥʷʭ, ʷʢʽ ʟʘʟʥʘʯʝʥʽ ʚ ʧʝʨʝʣʽʢʫ ʬʘʭʦʚʠʭ ʚʠʜʘʥʴ 

ʋʢʨʘʾʥʠ ʟ ʪʝʭʥʽʯʥʠʭ ʥʘʫʢ, 3 ʩʪʘʪʪʽ ʫ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʽʥʰʠʭ ʜʝʨʞʘʚ, ʱʦ 

ʚʭʦʜʠʪʴ ʜʦ ɭʚʨʦʧʝʡʩʴʢʦʛʦ ʉʦʶʟʫ, ʱʦ ʚʢʣʶʯʝʥʦ ʜʦ ʙʘʟʠ ʜʘʥʠʭ Scopus, 2 

ʪʝʟʠ ʜʦʧʦʚʽʜʝʡ ʚ ʤʘʪʝʨʽʘʣʘʭ ʢʦʥʬʝʨʝʥʮʽʡ. 

ʂʣʶʯʦʚʽ ʩʣʦʚʘ: IT ʧʨʦʝʢʪ, ʫʧʨʘʚʣʽʥʥʷ ʧʨʦʝʢʪʘʤʠ, ʤʦʜʝʣʽ, ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ, mergers and acquisitions, ʨʠʟʠʢ, ʬʽʥʘʥʩʦʚʠʡ ʟʚʽʪ. 
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ABSTRACT 

Tatarchenko Yehor. Models, methods and information technology 

supporting decisions in the IT project management system. Qualification 

scientific work on the right of the manuscript.  

Thesis on competition of scientific degree of Doctor of Philosophy by 

specialty 122 ï Computer Science. ï Volodymyr Dahl East Ukrainian National 

University, Severodonetsk, 2021. 

The dissertation is devoted to the solution of the actual scientific and 

applied problem of development of models, methods and tools of information 

technology of decision support according to the state of IT project indicators, the 

essence of which is to find the most rational decisions in the management of IT 

projects and companies. 

The object of the research is the decision-making processes while ensuring 

the efficiency of the management of the work of IT companies. 

The subject of research is models, methods and information technology of 

decision support in the field of estimation of a condition of IT companies and 

creation of competitive environment of their existence. 

The analysis of the current state of models, methods and information 

technologies of decision support while ensuring effective management and 

technical, economic, organizational and information measures aimed at improving 

the competitiveness and profit level of the IT services market is carried out. 

The first section "Analysis of existing methods and technologies for 

assessing the economic status and risk of it companies (projects)" The theoretical 

and methodological aspects and conceptual foundations of managing the 

development of IT companies (projects) in the conditions of uncertainty and need 

for reorganizations (mergers and acquisitions) with risk decision-making. Existing 

methods, models and information technologies of estimation of technical and 

economic indicators and levels of risk of decisions made at different stages of the 

life cycle of IT companies are presented and analyzed. Recommended modeling 

methods in determining the indicators of financial analysis, risk of losses, possible 

consequences of organizational, technological, economic and other methods of 



10 

 

influence on the level of economic risk. The basic requirements for providing 

information support for decision-making while implementing a risk-oriented 

approach to managing the development of IT companies are considered. The 

research tasks and tasks that need to be solved in the process of research and 

development of information technology of the decision support system for IT 

project management are formulated. 

The second section "Methods and Models of Risk Assessment" discusses 

the development of models for assessing risk indicators and dynamic 

characteristics of IT development processes in mergers and acquisitions, 

formalizing decision support processes in managing M&A processes. Different 

approaches to models and methods that provide information support for data flow 

processing and benchmarking processes for a simulation-stage model are 

described. Structural, mathematical and information models that underlie the 

processing of information flows in estimating the likelihood of developing 

scenarios of IT developments, as well as structural and logical models for 

determining the consequences of the development of these processes, are 

described and analyzed. Formalized and structured processes for developing and 

analyzing decision support processes to achieve the most rational effects of 

mergers and acquisitions. Methods for determining the criteria and metrics for 

finding solutions that are optimal in the Pareto sense within acceptable risk are 

proposed. 

For the first time, information models and methods for analyzing the status 

of IT companies and projects are proposed to support multiple decision-making, 

which, unlike existing economic analysis methods, allow for stochastic indicators 

of the risk of decisions made, by analyzing the cause and effect relationships of 

possible events and their consequences. For the first time, mathematical 

approaches have been developed to determine the level of risk of the 

consequences of the decisions taken on the status and development of IT 

companies, implemented in models of calculating quantitative indicators of the 

probability of implementation of scenarios of events, which allows to carry out a 

comparative analysis and substantiate rational decision making. 
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The third section, ñMethods and Models for Evaluating Performance 

Indicators of IT Companies,ò outlines the main principles and methods for 

determining the effectiveness and reliability of decision making on merger and 

acquisition processes at different stages of the project development life cycle in 

IT companies. 

Methods of simulation of stage processes in companies in the 

implementation of decisions on merger and acquisition processes in the structural 

representation of cause and effect relations of events, registration of these 

relationships in the form of FTA branches are described. Methods and 

mathematical methods of processing such branches and analysis of their weight 

and structured elements are described, which allow to separate and sort the most 

rational and effective means and methods of increasing the competitiveness of 

companies. 

Methods of estimation of consequences of the made decisions are 

presented. Methods for constructing event scenarios with the simulation of 

sequential events at their binary branching (ETA) are described and quantitative 

data on the probabilities of such processes are obtained. The methods of ABC 

analysis and quantification of the consequences of developments in companies are 

described. Methods and algorithms for making decisions and adjusting the 

processes of companies in monitoring their states are offered. 

The methods of determination of consequences of decisions taking into 

account dynamic characteristics of processes in the companies are considered. 

Separate measures are proposed to improve the reliability of the company's 

developments in mergers and acquisitions. 

Determining the amount of loss and profit is the most difficult task in 

calculations and estimates. The main difficulty is that processes can have 

cohesive relationships, in which the intricate features of the processes present 

significant difficulties in formalizing such relationships. Despite the considerable 

complexity of methods of structuring processes in companies, it is quite possible 

based on the use of models for individual components of the overall structure of 

companies. 
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Automated risk assessment processes can be presented as a consistent 

combination of the following procedures: 

ï analysis of the work of companies, features of their development, 

fragmentation of processes and sequence of events in them; 

ï determining the likelihood of the implementation of processes and events 

associated with logical sequential cause-and-effect relationships; 

ï determining the likelihood that processes resulting from influential events 

will evolve under a particular scenario; 

ï process modeling using models in sequence Function tree ʚʦ Ÿ process / 

control models Ÿ IDEF0 Ÿ IDEF1X Ÿ IDEF3 Ÿ FTA Ÿ ETA .; 

ï modeling by methods of analysis of consequences of process 

development (ABC-analysis); 

ï determination of the final risk indicators. 

Methods and models of financial valuation, economic risk adjustment, 

which takes into account the reliability and efficiency of management of IT 

companies, warning decisions and impacts on possible losses, based on balanced 

performance strategies, have been improved. 

A model of Pareto rational decision making from many competing in 

uncertainty has been further developed, based on a comparative analysis of 

various probable states of IT objects in the income statement, with the possibility 

of using them at all stages of the IT project lifecycles. 

In the fourth section "Practical implementation of information technology 

decision support in managing the development of IT companies" 

The developed models, methods, information technology software have 

been verified and verified with real expertise of the companies in the process of 

mergers and acquisitions. Separate positions and developments have been used in 

the educational process of East Ukrainian National University. V. Dahl when 

developing methodological materials for the discipline "Data mining" of 

specialties 121 "software engineering" and 126 "information systems and 

technologies" 
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ɺʉʊʋʇ 

ʆʙˇʨʫʥʪʫʚʘʥʥʷ ʚʠʙʦʨʫ ʪʝʤʠ ʜʦʩʣʽʜʞʝʥʥʷ. ʈʦʟʨʦʙʢʘ, ʝʢʩʧʣʫʘʪʘʮʽʷ, 

ʩʫʧʨʦʚʦʜʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦ-ʪʝʭʥʽʯʥʠʭ (ɯʊ) ʧʨʦʝʢʪʽʚ, ʟʘʩʦʙʽʚ ʪʘ ʧʦʩʣʫʛ ʥʘ 

ʚʩʽʭ ʩʪʘʜʽʷʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʚʽʜʥʦʩʷʪʴʩʷ ʥʘʜʘʥʥʷ ɯʊSM ʧʦʩʣʫʛ (Information 

Technology Service Management). ʗʢʽʩʪʴ ʨʦʟʨʦʙʢʠ ʧʨʦʝʢʪʽʚ ʪʘ ʥʘʜʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʩʣʫʛ ʚʧʣʠʚʘʻ ʥʘ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ ɯʊ ʛʘʣʫʟʽ ʪʘ ʤʘʻ 

ʧʦʢʘʟʥʠʢʠ: ʨʠʟʠʢʫ ʚʪʨʘʪ ʧʨʠ ʥʝʧʨʠʡʥʷʪʥʠʭ ʧʦʢʘʟʥʠʢʘʭ ʢʨʠʪʝʨʽʾʚ ʷʢʦʩʪʽ; 

ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʩʪʽ; ʝʬʝʢʪʠʚʥʦʩʪʽ; ʤʦʞʣʠʚʠʭ ʧʨʠʙʫʪʢʽʚ ʪʘ ʽʥʰʝ. 

ʂʦʞʥʽ ʦʧʝʨʘʮʽʾ ʥʘ ʧʝʚʥʠʭ ʩʪʘʜʽʷʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ɯʊ ʧʨʦʝʢʪʫ ʤʘʶʪʴ 

ʩʪʦʭʘʩʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʤʦʞʣʠʚʠʭ ʚʽʜʭʠʣʝʥʴ ʪʘ ʚʽʜʤʦʚ, ʚʟʘʻʤʥʽ, ʪʘ ʤʦʞʣʠʚʽ 

ʟʚʦʨʦʪʥʽ ʟʚôʷʟʢʠ, ʱʦ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʠʟʥʘʯʘʶʪʴ ʚʘʞʢʽʩʪʴ ʘʥʘʣʽʟʫ ʪʘ ʧʦʙʫʜʦʚʠ 

ʘʨʭʽʪʝʢʪʫʨʠ ʧʨʦʝʢʪʽʚ. ʇʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʦ ʢʦʞʥʦʤʫ ʨʽʰʝʥʥʶ ʧʨʠ 

ʚʠʢʦʥʘʥʥʽ ʟʘʜʘʯ ʧʦ ʟʘʙʝʟʧʝʯʝʥʥʶ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ, ʝʢʦʥʦʤʽʯʥʦʾ 

ʜʦʮʽʣʴʥʦʩʪʽ ʨʦʟʨʦʙʢʠ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʝʢʪʫ ʧʦʪʨʽʙʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʙʘʛʘʪʦ 

ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, ʪʘʢʠʭ ʷʢ: ʨʽʟʥʠʡ ʨʽʚʝʥʴ ʽʥʬʦʨʤʦʚʘʥʦʩʪʽ ʢʦʤʘʥʜʠ 

ʨʦʟʨʦʙʥʠʢʽʚ, ʾʭ ʧʨʦʬʝʩʽʡʥʦʾ ʧʽʜʛʦʪʦʚʢʠ; ʩʢʣʘʜʥʽʩʪʴ ʧʨʦʝʢʪʥʠʭ ʢʦʤʧʦʥʝʥʪʽʚ; 

ʥʝʚʠʟʥʘʯʝʥʽʩʪʴ ʫʤʦʚ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʽʚ; ʩʧʝʮʠʬʽʢʫ ʧʨʠʢʣʘʜʥʦʾ ʛʘʣʫʟʽ 

ʧʨʦʝʢʪʫ (ʤʦʞʣʠʚʽʩʪʴ ʤʦʜʝʣʶʚʘʥʥʷ, ʪʘ ʦʧʝʨʫʚʘʥʥʷ ʜʘʥʠʤʠ ʨʽʟʥʠʭ ʬʦʨʤʘʪʽʚ), 

ʩʝʨʝʜʦʚʠʱʘ ʨʦʟʨʦʙʢʠ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ; ʨʽʚʝʥʴ ʟʨʽʣʦʩʪʽ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ 

ʦʨʛʘʥʽʟʘʮʽʾ ʨʦʟʨʦʙʥʠʢʘ ʪʘ ʙʘʛʘʪʦ ʽʥʰʠʭ. 

ʈʦʙʦʪʠ ʟʽ ʩʪʚʦʨʝʥʥʷ ʝʬʝʢʪʠʚʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʫʧʨʘʚʣʽʥʥʷ ʚ ʮʽʡ ʩʬʝʨʽ 

ʚʝʜʫʪʴʩʷ ʚ ʙʘʛʘʪʴʦʭ ʢʨʘʾʥʘʭ. ʈʦʟʨʦʙʮʽ ʪʘ ʨʝʘʣʽʟʘʮʽʾ ʪʝʭʥʦʣʦʛʽʡ ʫʧʨʘʚʣʽʥʥʷ ɯʊ 

ʧʨʦʝʢʪʘʤʠ  ʧʨʠʩʚʷʯʝʥʦ ʨʦʙʦʪʠ ʪʘʢʠʭ ʜʦʩʣʽʜʥʠʢʽʚ ʷʢ: ɸʣʻʢʩʻʻʚ ɺ. ɯ., 

ʂʦʥʦʥʝʥʢʦ ʀ.ʇ., ʍʘʨʘʟʠʡ ɸ.ɺ.,  ɹʝʨʢʦ ɸ. ʖ., ʊʫʰʘʚʠʥ ɺ. ɸ., ʊʢʘʯʫʢ ʅ.ɺ., 

ʉʦʢʦʣ ɺ.ɭ., ʃʝʮʝʨ ʖ. ʆ., ɺʘʡʩʤʘʥ ɺ. ʆ., ʊʫʰʘʚʽʥ ɺ. ʆ., ɹʝʨʢʦ ɸ. ʖ., 

ɹʫʰʫʻʚ ʉ. ɼ.,  Burger R., Emond J., Gite V., Brehm L. ʪʘ ʽʥʰʠʭ. ɺʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ ʨʦʙʽʪ ʚ ʟʘʟʥʘʯʝʥʽʡ ʛʘʣʫʟʽ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʫʩʧʽʰʥʽʩʪʴ ʦʢʨʝʤʠʭ 

ʤʝʪʦʜʠʢ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʨʦʟʨʦʙʦʢ, ʪʠʤ ʥʝ ʤʝʥʰ, ʥʝ 

ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʜʦʩʪʘʪʥʴʦ ʝʬʝʢʪʠʚʥʦʛʦ ʨʽʚʥʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʦʢʨʝʤʠʭ ʤʦʜʝʣʝʡ, ʤʝʪʦʜʽʚ ʱʦ ʜʦʧʦʤʘʛʘʶʪʴ ʚʠʟʥʘʯʠʪʠ ʦʢʨʝʤʽ 

ʧʦʢʘʟʥʠʢʠ ʩʪʘʥʫ ʧʨʦʝʢʪʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ,  ʰʦ ʥʘʫʢʦʚʘ 
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ʧʨʦʙʣʝʤʘ ʢʦʤʧʣʝʢʩʥʦʛʦ ʘʥʘʣʽʟʫ ʪʘ ʨʦʟʨʦʙʢʠ ʨʽʰʝʥʴ ʧʨʠ ʦʮʽʥʢʠ ʩʪʘʥʫ ɯʊ 

ʧʨʦʝʢʪʽʚ ʪʘ ʚʠʟʥʘʯʝʥʥʽ ʾʭ ʢʨʠʪʝʨʽʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʟʘ ʨʘʭʫʥʦʢ ʨʦʟʨʦʙʢʠ 

ʥʦʚʠʭ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʡ ʨʦʟʚʠʪʢʫ ʽʩʥʫʶʯʠʭ ʤʦʜʝʣʝʡ, ʤʝʪʦʜʽʚ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ (ʉʇʇʈ) 

ʱʦʜʦ ʩʪʘʥʫ ɯʊ ʧʨʦʝʢʪʫ ʻ ʘʢʪʫʘʣʴʥʦʶ. 

ʅʝʦʙʭʽʜʥʦ ʚʽʜʟʥʘʯʠʪʠ, ʱʦ ʝʬʝʢʪʠʚʥʝ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʤʦʞʣʠʚʦ 

ʪʽʣʴʢʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʽʤʦʚʽʨʥʽʩʥʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʩʪʦʭʘʩʪʠʯʥʠʭ ʜʘʥʠʭ, 

ʦʪʨʠʤʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʜʦʩʚʽʜʫ ʨʦʟʨʦʙʢʠ ʧʨʦʝʢʪʽʚ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʥʝʦʙʭʽʜʥʦ 

ʦʙôʻʜʥʘʪʠ ʥʘ ʻʜʠʥʽʡ ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʧʣʘʪʬʦʨʤʽ ʤʝʪʦʜʠ, ʤʦʜʝʣʽ ʚʠʟʥʘʯʝʥʥʷ 

ʢʨʠʪʝʨʽʾʚ ʪʘ ʨʘʥʛʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʩʪʘʥʫ ʧʨʦʝʢʪʫ, ʟʘʢʦʥʦʜʘʚʯʽ ʚʠʤʦʛʠ, ʦʮʽʥʢʫ 

ʷʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʚʠʢʦʥʘʚʮʽʚ ʧʨʦʝʢʪʫ ʚ ʻʜʠʥʫ ʩʪʨʫʢʪʫʨʫ, ʥʘ ʙʘʟʽ ʷʢʦʾ ʤʦʞʣʠʚʘ 

ʨʦʟʨʦʙʢʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ  ʚ ʧʝʚʥʽʡ ʤʽʨʽ ʟʘʙʝʟʧʝʯʫʻ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʥʷ ʟʨʦʟʫʤʽʣʠʤ ʽ ʥʘʡʢʨʘʱʠʤ ʩʧʦʩʦʙʦʤ. 

ɿʘʟʥʘʯʝʥʝ ʚʠʱʝ ʚʠʟʥʘʯʘʻ ʘʢʪʫʘʣʴʥʽʩʪʴ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ, ʚ ʷʢʽʡ 

ʧʨʝʜʩʪʘʚʣʝʥʽ ʤʦʜʝʣʽ, ʤʝʪʦʜʠ ʪʘ ʨʦʟʨʦʙʣʝʥʘ ʥʘ ʾʭ ʦʩʥʦʚʽ ʽʥʬʦʨʤʘʮʽʡʥʘ 

ʪʝʭʥʦʣʦʛʽʷ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʨʽʰʠʪʠ ʢʦʤʧʣʝʢʩ ʟʘʜʘʯ ʪʘ ʟʜʽʡʩʥʠʪʠ ʧʨʦʮʝʩ 

ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚ ʛʘʣʫʟʽ ʫʧʨʘʚʣʽʥʥʷ ɯʊ ʧʨʦʝʢʪʘʤʠ, ʩʫʪʴ ʷʢʠʭ 

ʧʦʣʷʛʘʻ ʚ ʜʦʩʷʛʥʝʥʥʽ ʧʨʠʡʥʷʪʥʠʭ ʢʦʤʧʣʝʢʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ ʥʘ ʦʩʥʦʚʽ 

ʦʮʽʥʢʠ ʨʽʚʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ, ʥʘʜʽʡʥʦʩʪʽ ʽ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ 

ʚʧʨʦʚʘʜʞʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʨʽʰʝʥʴ ʧʦ ʚʠʢʦʥʘʥʥʶ ʧʨʦʝʢʪʽʚ. 

ʋ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ ʧʨʝʜʩʪʘʚʣʝʥʝ ʚʠʨʽʰʝʥʥʷ ʪʘʢʠʭ ʟʘʜʘʯ ʫ ʚʠʛʣʷʜʽ 

ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʤʦʜʝʣʝʡ ʽ ʤʝʪʦʜʽʚ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʟʘ 

ʩʪʘʥʦʤ ʧʦʢʘʟʥʠʢʽʚ ɯʊ ʧʨʦʝʢʪʫ, ʩʫʪʥʽʩʪʴ ʷʢʠʭ ʧʦʣʷʛʘʻ ʚ ʧʦʰʫʢʫ ʥʘʡʙʽʣʴʰ 

ʨʘʮʽʦʥʘʣʴʥʠʭ ʨʽʰʝʥʴ ʱʦʜʦ ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʡʥʷʪʥʦʛʦ ʨʽʚʥʷ ʨʠʟʠʢʫ ʚʠʢʦʥʘʥʥʷ 

ʧʨʦʝʢʪʽʚ IT ʢʦʤʧʘʥʽʡ. 

ɿʚ'ʷʟʦʢ ʨʦʙʦʪʠ ʟ ʥʘʫʢʦʚʠʤʠ ʧʨʦʛʨʘʤʘʤʠ, ʧʣʘʥʘʤʠ, ʪʝʤʘʤʠ. ʈʦʙʦʪʘ 

ʧʦ ʪʝʤʽ ʜʠʩʝʨʪʘʮʽʾ ʚʠʢʦʥʫʚʘʣʘʩʷ ʫ ʉʭʽʜʥʦʫʢʨʘʾʥʩʴʢʦʤʫ ʥʘʮʽʦʥʘʣʴʥʦʤʫ 

ʫʥʽʚʝʨʩʠʪʝʪʽ ʟʛʽʜʥʦ ʟ ʧʣʘʥʘʤʠ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ, ʟʘʪʚʝʨʜʞʝʥʠʭ ʈʅɹʆ 

ʋʢʨʘʾʥʠ, ʅʘʮʽʦʥʘʣʴʥʦʶ ʧʨʦʛʨʘʤʦʶ ʽʥʬʦʨʤʘʪʠʟʘʮʽʾ ʚʽʜ 4 ʣʶʪʦʛʦ 1998 ʨ., 

ʩʪʨʘʪʝʛʽʻʶ ʜʝʨʞʘʚʥʦʾ ʝʢʦʣʦʛʽʯʥʦʾ ʧʦʣʽʪʠʢʠ ʋʢʨʘʾʥʠ ʥʘ ʧʝʨʽʦʜ ʜʦ 2020 ʨ. 

ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʚʦʜʠʣʠʩʷ ʚ ʤʝʞʘʭ ʥʘʫʢʦʚʦʛʦ ʥʘʧʨʷʤʫ "ʄʝʪʦʜʦʣʦʛʽʷ ʪʘ 
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ʽʥʬʦʨʤʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ ʫʧʨʘʚʣʽʥʥʷ ʪʝʭʥʦʛʝʥʥʠʤ ʨʠʟʠʢʦʤ ʦʙôʻʢʪʽʚ 

ʧʽʜʚʠʱʝʥʦʾ ʥʝʙʝʟʧʝʢʠ" ʟʘ ʪʝʤʘʪʠʢʦʶ ʥʘʫʢʦʚʦ ʜʦʩʣʽʜʥʠʭ ʨʦʙʽʪ ˉ 

0115U004878, 2016-2019 ʨʨ. (ʘʚʪʦʨ ʨʦʟʨʦʙʠʚ ʩʫʢʫʧʥʽʩʪʴ ʤʝʪʦʜʽʚ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʦʮʽʥʢʠ ʡʤʦʚʽʨʥʦʩʪʽ ʧʦʜʽʡ); çɯʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ 

ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʨʠ ʫʧʨʘʚʣʽʥʥʽ IT ʧʨʦʝʢʪʘʤʠè ˉ 0119U101518, 

2019-2020 ʨʨ. (ʘʚʪʦʨ ʨʦʟʨʦʙʠʚ ʩʫʢʫʧʥʽʩʪʴ ʤʝʪʦʜʽʚ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ ʱʦʜʦ ʩʪʘʥʫ IT ʢʦʤʧʘʥʽʡ), ʪʝʤʘʪʠʯʥʠʭ ʧʣʘʥʽʚ ʥʘʫʢʦʚʦ-ʜʦʩʣʽʜʥʠʭ 

ʨʦʙʽʪ ʉʭʽʜʥʦʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ɺ. ɼʘʣʷ ʧʨʦʪʷʛʦʤ 

2017 - 2022 ʨʨ.  

ʇʨʠ ʚʠʢʦʥʘʥʥʽ ʅɼʈ ʘʚʪʦʨʦʤ ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʤʝʪʦʜʠ ʧʽʜʪʨʠʤʢʠ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ ʧʽʜʚʠʱʝʥʥʷ ʨʽʚʥʷ ʝʢʦʥʦʤʽʯʥʦʾ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ  

ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʩʪʽ IT ʢʦʤʧʘʥʽʡ; ʨʦʟʨʦʙʣʝʥʽ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʥʘ ʙʘʟʽ 

ʩʶʨôʻʢʪʠʚʥʠʭ ʚʽʜʦʙʨʘʞʝʥʴ ʟʚ'ʷʟʢʽʚ ʨʽʰʝʥʴïʥʘʩʣʽʜʢʽʚ ʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʤʦʜʝʣʷʭ, ʽʤʽʪʫʶʯʠʭ ʩʪʘʥ ʦʙôʻʢʪʽʚ ʨʦʟʨʦʙʣʷʻʤʠʭ IT ʧʨʦʝʢʪʽʚ; ʨʦʟʨʦʙʣʝʥʽ 

ʤʝʪʦʜʠ ʬʦʨʤʘʣʽʟʘʮʽʾ ʪʘ ʘʥʘʣʽʟʫ ʨʽʚʥʷ ʥʘʩʣʽʜʢʽʚ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʩʢʣʘʜʦʚʠʭ IT 

ʧʨʦʝʢʪʽʚ ʪʘ ʧʽʜʪʨʠʤʢʠ ʧʨʦʮʝʩʽʚ ʧʨʠʡʥʷʪʪʷ ʦʧʪʠʤʘʣʴʥʠʭ ʨʽʰʝʥʴ; 

ʩʧʨʦʝʢʪʦʚʘʥʦ ʪʘ ʨʦʟʨʦʙʣʝʥʦ ʩʪʨʫʢʪʫʨʠ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʧʨʠ ʘʥʘʣʽʟʫ 

ʩʪʘʥʫ IT ʢʦʤʧʘʥʽʡ; ʨʦʟʨʦʙʣʝʥʽ ʘʣʛʦʨʠʪʤʠ ʪʘ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʧʽʜʪʨʠʤʢʠ 

ʧʨʦʮʝʩʽʚ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʨʦʟʨʦʙʢʠ IT ʧʨʦʝʢʪʽʚ ʪʘ ʧʨʦʚʝʜʝʥʘ ʾʭ ʚʝʨʠʬʽʢʘʮʽʷ. 

ʄʝʪʘ ʽ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʥʷ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʧʨʝʜʤʝʪʘ ʪʘ ʦʙôʻʢʪʘ 

ʜʦʩʣʽʜʞʝʥʥʷ. ʄʝʪʦʶ ʨʦʙʦʪʠ ʻ ʧʽʜʚʠʱʝʥʥʷ ʧʨʠʙʫʪʢʦʚʦʩʪʽ IT ʢʦʤʧʘʥʽʡ ʟʘ 

ʨʘʭʫʥʦʢ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʭ ʨʽʰʝʥʴ ʰʣʷʭʦʤ 

ʨʦʟʨʦʙʢʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ, ʤʦʜʝʣʝʡ ʪʘ ʤʝʪʦʜʽʚ 

ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʢʦʤʧʘʥʽʡ.  

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʮʽʻʾ ʚʘʞʣʠʚʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʟʘʜʘʯʽ, ʚ ʜʠʩʝʨʪʘʮʽʾ 

ʩʬʦʨʤʫʣʴʦʚʘʥʽ ʽ ʚʠʨʽʰʝʥʽ ʥʘʩʪʫʧʥʽ ʦʩʥʦʚʥʽ ʟʘʚʜʘʥʥʷ: 

1) ʇʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʘʥʘʣʽʟ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʦʮʽʥʢʠ 

ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ IT ʢʦʤʧʘʥʽʡ, ʪʠʧʦʚʠʭ ʨʽʰʝʥʴ, ʱʦʜʦ ʾʭ ʜʽʷʣʴʥʦʩʪʽ ʪʘ 

ʨʦʟʚʠʪʢʫ, ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘʢʠʭ ʨʽʰʝʥʴ, ʧʨʦʮʝʩʽʚ ʨʠʥʢʫ IT 

ʧʦʩʣʫʛ. 
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2) ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʧʨʠʙʫʪʢʽʚ ʪʘ ʚʪʨʘʪ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ, ʷʢʠʡ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʥʘʩʣʽʜʢʘʤʠ ʨʽʰʝʥʴ, ʧʨʠʡʥʷʪʠʭ ʧʨʠ 

ʫʧʨʘʚʣʽʥʥʽ ʧʨʦʮʝʩʘʤʠ ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ. 

3) ʈʦʟʨʦʙʢʘ  ʽʥʬʦʨʤʘʮʽʡʥʠʭ,  ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ, ʩʪʨʫʢʪʫʨʥʠʭ ʪʘ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʨʝʘʣʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʧʨʠʡʥʷʪʪʷ 

ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ ʚ ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʚ ʤʝʞʘʭ ʧʨʠʡʥʷʪʥʦʛʦ 

ʨʠʟʠʢʫ. 

4) ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʠʢ ʽ ʟʘʩʦʙʽʚ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʦʮʽʥʢʠ 

ʨʠʟʠʢʫ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

5) ʈʦʟʚʠʪʦʢ ʤʝʪʦʜʠʯʥʦʾ ʙʘʟʠ ʪʘ ʢʦʤʧôʶʪʝʨʥʠʭ ʟʘʩʦʙʽʚ ʦʮʽʥʢʠ 

ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ IT ʨʦʟʨʦʙʦʢ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʩʪʽ ʟʘ 

ʨʘʭʫʥʦʢ ʫʧʝʨʝʜʞʝʥʥʷ ʤʦʞʣʠʚʠʭ ʟʙʠʪʢʽʚ ʪʘ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ 

ʤʦʞʣʠʚʦʛʦ ʜʣʷ ʪʘʢʦʛʦ ʩʪʘʥʫ ʧʨʠʙʫʪʢʫ. 

6) ʌʦʨʤʘʣʽʟʘʮʽʷ ʤʝʪʦʜʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ 

ʟʚ'ʷʟʢʽʚ ʨʦʟʚʠʪʢʫ IT ʧʨʦʝʢʪʽʚ ʚ ʬʦʨʤʘʪʘʭ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ 

ʦʧʪʠʤʽʟʘʮʽʾ ʉʇʇʈ ʚ ʛʘʣʫʟʽ ʚʠʢʦʥʘʥʥʷ IT ʧʦʩʣʫʛ. 

7) ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʉʇʇʈ ʙʘʛʘʪʦʧʘʨʘʤʝʪʨʠʯʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ 

ʚ ʩʝʥʩʽ ʇʘʨʝʪʦ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʢʝʨʫʚʘʪʠ ʨʠʟʠʢʦʤ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ 

ʝʬʝʢʪʠʚʥʽʩʪʶ IT ʨʦʟʨʦʙʦʢ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. 

8) ʈʦʟʚʠʪʦʢ ʧʨʘʢʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʧʽʜʭʦʜʽʚ ʫʧʨʘʚʣʽʥʥʷ ʨʠʥʢʦʤ IT 

ʧʦʩʣʫʛ, ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʾʾ ʚʪʽʣʝʥʥʷ ʚ ʛʘʣʫʟʽ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠʡʥʷʪʥʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʠʟʠʢʫ ʧʨʠʙʫʪʢʽʚ ʪʘ ʚʪʨʘʪ. 

ʆʙ'ʻʢʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʧʨʦʮʝʩʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʨʠ ʟʘʙʝʟʧʝʯʝʥʥʽ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʫʧʨʘʚʣʽʥʥʷ ʨʦʙʦʪʦʶ IT ʢʦʤʧʘʥʽʡ. 

ʇʨʝʜʤʝʪʦʤ ʜʦʩʣʽʜʞʝʥʥʷ ʻ ʤʦʜʝʣʽ, ʤʝʪʦʜʠ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʪʝʭʥʦʣʦʛʽʷ 

ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʚ ʛʘʣʫʟʽ ʦʮʽʥʢʠ ʩʪʘʥʫ IT ʢʦʤʧʘʥʽʡ ʪʘ ʩʪʚʦʨʝʥʥʷ 

ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ ʾʭ ʽʩʥʫʚʘʥʥʷ. 

ʄʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʥʷ.  

ʊʝʦʨʝʪʠʯʥʦʶ ʦʩʥʦʚʦʶ ʨʦʙʦʪʠ ʻ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ, 

ʪʝʦʨʽʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʪʝʦʨʽʷ ʛʨʘʬʽʚ, ʤʘʪʝʤʘʪʠʯʥʘ ʣʦʛʽʢʘ, ʤʝʪʦʜʠ 

ʦʧʪʠʤʽʟʘʮʽʾ, ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʡʤʦʚʽʨʥʦʩʪʽ ʧʦʜʽʡ. ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ, ʱʦ 
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ʬʦʨʤʫʶʪʴʩʷ ʧʨʠ ʨʦʟʨʦʙʮʽ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʠʟʠʢʫ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʷ ʟʘʛʘʣʴʥʽ ʧʨʠʥʮʠʧʠ ʩʪʚʦʨʝʥʥʷ ʩʠʩʪʝʤ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, 

ʤʝʪʦʜʠ ʤʦʜʝʣʶʚʘʥʥʷ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʩʠʩʪʝʤ ʽ ʟʘʩʦʙʠ ʩʠʩʪʝʤʥʦʛʦ ʘʥʘʣʽʟʫ; 

ʜʣʷ ʤʦʜʝʣʶʚʘʥʥʷ ʩʪʘʥʫ ʨʠʟʠʢʫ ʚ ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ 

ʤʝʪʦʜʠ ʪʝʦʨʽʾ ʛʨʘʬʽʚ, ʪʝʦʨʽʾ ʥʝʯʽʪʢʠʭ ʤʥʦʞʠʥ, ʪʝʦʨʽʾ ʡʤʦʚʽʨʥʦʩʪʝʡ; ʜʣʷ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚ'ʷʟʢʽʚ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʤʝʪʦʜʠ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʤʝʪʦʜʘʤʠ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʩʪʘʪʠʩʪʠʢʠ; ʚʠʢʦʨʠʩʪʘʥʦ ʪʝʦʨʽʶ ʨʝʣʷʮʽʡʥʠʭ ʙʘʟ ʜʘʥʠʭ, ʤʝʪʦʜʠ ʦʙôʻʢʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʨʦʛʨʘʤʫʚʘʥʥʷ. 

ʅʘʫʢʦʚʘ ʥʦʚʠʟʥʘ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʧʦʣʷʛʘʻ ʫ ʥʘʩʪʫʧʥʦʤʫ: 

ʚʧʝʨʰʝ:  

ï ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʽʥʬʦʨʤʘʮʽʡʥʫ ʤʦʜʝʣʴ ʪʘ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʩʪʘʥʫ IT 

ʢʦʤʧʘʥʽʡ ʪʘ ʧʨʦʝʢʪʽʚ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʤʥʦʞʠʥ ʨʽʰʝʥʴ, ʱʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ 

ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʝʢʦʥʦʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʜʦʟʚʦʣʷʶʪʴ ʚʨʘʭʫʚʘʪʠ ʩʪʦʭʘʩʪʠʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʨʠʟʠʢʫ ʧʨʠʡʥʷʪʠʭ ʨʽʰʝʥʴ, ʟʘ ʨʘʭʫʥʦʢ ʘʥʘʣʽʟʫ ʧʨʠʯʠʥʥʦ-

ʥʘʩʣʽʜʢʦʚʠʭ ʟʚôʷʟʢʽʚ ʤʦʞʣʠʚʠʭ ʧʦʜʽʡ ʪʘ ʾʭ ʥʘʩʣʽʜʢʽʚ; 

ï ʨʦʟʨʦʙʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʨʠʟʠʢʫ 

ʥʘʩʣʽʜʢʽʚ ʨʽʰʝʥʴ, ʱʦ ʧʨʠʡʤʘʶʪʴʩʷ ʱʦʜʦ ʩʪʘʥʫ ʪʘ ʨʦʟʚʠʪʢʫ IT ʢʦʤʧʘʥʽʡ, 

ʚʧʨʦʚʘʜʞʝʥʽ ʚ ʤʦʜʝʣʷʭ ʨʦʟʨʘʭʫʥʢʫ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʡʤʦʚʽʨʥʦʩʪʽ 

ʨʝʘʣʽʟʘʮʽʾ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʚʝʩʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ 

ʘʥʘʣʽʟ ʪʘ ʦʙˇʨʫʥʪʫʚʘʪʠ ʧʨʠʡʥʷʪʪʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʨʽʰʝʥʴ;  

ʜʽʩʪʘʣʠ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ:  

ï ʤʦʜʝʣʴ ʧʨʠʡʥʷʪʪʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʚ ʩʝʥʩʽ ʇʘʨʝʪʦ ʨʽʰʝʥʴ ʟ 

ʤʥʦʞʠʥʠ ʢʦʥʢʫʨʫʶʯʠʭ ʚ ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʧʦʨʽʚʥʷʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʡʤʦʚʽʨʥʠʭ ʩʪʘʥʽʚ IT ʦʙôʻʢʪʽʚ ʚ ʙʘʣʘʥʩʽ 

ʧʨʠʙʫʪʢʽʚ ʪʘ ʚʪʨʘʪ, ʱʦ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʾʭ ʥʘ ʚʩʽʭ ʝʪʘʧʘʭ 

ʞʠʪʪʻʚʠʭ ʮʠʢʣʽʚ IT ʧʨʦʝʢʪʽʚ;  

ï ʤʝʪʦʜ ʧʣʘʥʫʚʘʥʥʷ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʤʦʞʣʠʚʠʭ ʚʪʨʘʪ ʧʨʠ 

ʟʘʩʪʦʩʫʚʘʥʥʽ ʧʨʦʮʝʜʫʨ ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʙˇʨʫʥʪʫʚʘʪʠ 

ʤʝʪʦʜʠ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʚʠʪʢʦʤ IT ʢʦʤʧʘʥʽʡ; 

ʫʜʦʩʢʦʥʘʣʝʥʦ: 
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ï ʤʝʪʦʜʠ ʪʘ ʤʦʜʝʣʽ ʬʽʥʘʥʩʦʚʠʭ ʦʮʽʥʦʢ, ʢʦʨʠʛʫʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʦʛʦ 

ʨʠʟʠʢʫ, ʚ ʷʢʦʤʫ ʚʨʘʭʦʚʫʻʪʴʩʷ ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʥʷ IT 

ʢʦʤʧʘʥʽʷʤʠ, ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʠʭ ʨʽʰʝʥʴ ʪʘ ʚʧʣʠʚʽʚ ʱʦʜʦ ʤʦʞʣʠʚʠʭ ʚʪʨʘʪ, ʱʦ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʩʪʨʘʪʝʛʽʾ ʩʙʘʣʘʥʩʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ; 

ï ʤʝʪʦʜʠ P&L (profit & loss report) ʬʽʥʘʥʩʦʚʠʭ ʟʚʽʪʽʚ ʪʘ M&A 

(mergers and acquisitions) ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ, ʟʘ ʨʘʭʫʥʦʢ ʚʨʘʭʫʚʘʥʥʷ 

ʡʤʦʚʽʨʥʦʩʪʝʡ ʤʦʞʣʠʚʠʭ ʪʘ ʦʯʽʢʫʚʘʥʠʭ ʧʨʠʙʫʪʢʽʚ ʪʘ ʚʪʨʘʪ. 

ʇʨʘʢʪʠʯʥʝ ʟʥʘʯʝʥʥʷ ʦʜʝʨʞʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ. ʋ ʜʠʩʝʨʪʘʮʽʾ 

ʫʟʘʛʘʣʴʥʝʥʦ ʨʝʟʫʣʴʪʘʪʠ ʪʝʦʨʝʪʠʯʥʠʭ ʽ ʧʨʘʢʪʠʯʥʠʭ ʨʦʟʨʦʙʦʢ ʘʚʪʦʨʘ ʟʘ 2017-

2020 ʨʨ. ʚ ʛʘʣʫʟʽ ʪʝʦʨʽʾ ʽ ʧʨʘʢʪʠʢʠ ʫʧʨʘʚʣʽʥʥʷ ʧʨʠʡʥʷʪʪʷʤ ʨʽʰʝʥʴ ʥʘ ʨʠʥʢʫ 

IT ʧʦʩʣʫʛ, ʩʧʨʷʤʦʚʘʥʠʤʠ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʦʟʠʪʠʚʥʦʛʦ ʝʬʝʢʪʫ ʥʘ ʚʩʽʭ 

ʩʪʘʜʽʷʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ IT ʨʦʟʨʦʙʦʢ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʡʤʦʚʽʨʥʦʩʪʽ ʾʭ 

ʨʝʘʣʽʟʘʮʽʾ. ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʤʝʪʦʜʠ, ʤʦʜʝʣʽ ʪʘ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʻ 

ʫʥʽʚʝʨʩʘʣʴʥʠʤʠ ʜʣʷ ʦʮʽʥʢʠ ʡʤʦʚʽʨʥʦʩʪʽ ʪʘ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘʩʣʽʜʢʽʚ  

ʨʽʰʝʥʴ, ʱʦ ʧʨʠʡʤʘʶʪʴʩʷ ʪʘ  ʟʘʙʝʟʧʝʯʫʶʪʴ ʦʙˇʨʫʥʪʦʚʘʥʽʩʪʴ ʪʘʢʠʭ ʨʽʰʝʥʴ 

ʱʦʜʦ ʨʦʟʚʠʪʢʫ IT ʢʦʤʧʘʥʽʡ. ʆʩʥʦʚʥʽ ʪʝʦʨʝʪʠʯʥʽ ʨʝʟʫʣʴʪʘʪʠ ʨʦʙʦʪʠ ʚʪʽʣʝʥʦ ʫ 

ʥʘʩʪʫʧʥʠʭ ʧʨʘʢʪʠʯʥʠʭ ʜʦʜʘʪʢʘʭ ʽ ʧʦʣʦʞʝʥʥʷʭ: 

1. ʆʙˇʨʫʥʪʦʚʘʥʦ ʽ ʨʦʟʨʦʙʣʝʥʦ ʤʦʜʝʣʽ ʽ ʤʝʪʦʜʠ, ʩʪʨʫʢʪʫʨʠ ʜʘʥʠʭ, 

ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʢʨʠʪʝʨʽʾʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʨʝʘʣʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʦʮʽʥʢʠ 

ʡʤʦʚʽʨʥʦʩʪʽ ʚʪʨʘʪ ʪʘ ʧʨʠʙʫʪʢʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʨʠ ʟʘʙʝʟʧʝʯʝʥʥʽ ʨʦʟʚʠʪʢʫ IT ʢʦʤʧʘʥʽʡ (ʘʢʪʠ 

ʚʧʨʦʚʘʜʞʝʥʥʷ). 

2. ʈʦʟʨʦʙʣʝʥʦ ʧʨʦʛʨʘʤʥʽ ʤʦʜʫʣʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʽʩʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʦʟʚʠʪʢʫ IT ʢʦʤʧʘʥʽʡ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʷʭ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚôʷʟʢʽʚ ʤʽʞ ʩʪʦʭʘʩʪʠʯʥʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴ ʨʽʚʝʥʴ ʢʦʥʢʫʨʝʥʪʥʦʛʦ ʨʦʟʚʠʪʢʫ ʢʦʤʧʘʥʽʡ 

ʪʘ ʥʘʩʣʽʜʢʠ ʚʧʣʠʚʦʚʠʭ ʧʦʜʽʡ, ʱʦ ʻ ʦʩʥʦʚʦʶ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ɺʠʢʦʨʠʩʪʘʥʥʷ 

ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʨʦʟʨʦʙʣʝʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʤʦʜʝʣʝʡ ʜʦʟʚʦʣʠʣʦ ʚʠʢʦʥʘʪʠ 

ʨʷʜ ʨʦʙʽʪ ʧʨʠ ʫʧʨʘʚʣʽʥʥʽ ʧʨʠ ʟʣʠʪʪʷʭ ʪʘ ʧʦʛʣʠʥʘʥʥʷʭ IT ʢʦʤʧʘʥʽʡ.  

3. ɺʠʢʦʥʘʥʦ ʨʦʙʦʪʠ ʟ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ 

ʜʦʩʣʽʜʞʝʥʥʷ ʚ ʧʨʦʮʝʩʘʭ ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ. ɺʧʨʦʚʘʜʞʝʥʽ ʚ ʝʢʩʧʣʫʘʪʘʮʽʶ 
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ʨʦʟʨʦʙʢʠ ʚ ʦʙʩʷʛʘʭ ʚʽʜʧʦʚʽʜʥʠʭ ʚʠʤʦʛ ʜʦ ʨʦʟʨʦʙʣʝʥʦʾ ʉʇʇʈ ʟ ʫʧʨʘʚʣʽʥʥʷ 

ʨʦʟʚʠʪʢʦʤ IT ʢʦʤʧʘʥʽʡ . 

ɸʧʨʦʙʘʮʽʷ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʙʦʪʠ. 

ʆʩʥʦʚʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʙʛʦʚʦʨʶʚʘʣʠʩʷ ʥʘ 

ʤʽʞʥʘʨʦʜʥʠʭ, ʚʩʝʫʢʨʘʾʥʩʴʢʠʭ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʢʦʥʬʝʨʝʥʮʽʷʭ ʽ ʪʝʤʘʪʠʯʥʠʭ 

ʩʝʤʽʥʘʨʘʭ, ʟʦʢʨʝʤʘ: ʄʘʪʝʨʽʘʣʠ ʜʨʫʛʦʾ ʤʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ 

ʢʦʥʬʝʨʝʥʮʽʾ çʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʥʘʫʮʽ ʪʘ ʦʩʚʽʪʽè. ʉʻʚʻʨʦʜʦʥʝʮʴʢ 2019; 

ɯʥʪʝʛʨʘʮʽʷ ʦʩʚʽʪʠ, ʥʘʫʢʠ ʪʘ ʙʽʟʥʝʩʫ ʚ ʩʫʯʘʩʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ: ʟʠʤʦʚʽ ʜʠʩʧʫʪʠ: 

ʪʝʟʠ ʜʦʧ. II ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ, 4-5 

ʣʶʪʦʛʦ 2021 ʨ. ï ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ.  

ʆʩʦʙʠʩʪʠʡ ʚʥʝʩʦʢ ʟʜʦʙʫʚʘʯʘ.  

ɺʩʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʜʠʩʝʨʪʘʮʽʾ, ʦʪʨʠʤʘʥʽ 

ʙʝʟʧʦʩʝʨʝʜʥʴʦ ʟʜʦʙʫʚʘʯʝʤ. ʋ ʜʨʫʢʦʚʘʥʠʭ ʧʨʘʮʷʭ, ʦʧʫʙʣʽʢʦʚʘʥʠʭ ʫ 

ʩʧʽʚʘʚʪʦʨʩʪʚʽ, ʧʝʨʩʦʥʘʣʴʥʫ ʫʯʘʩʪʴ ʟʜʦʙʫʚʘʯʘ ʧʨʝʜʩʪʘʚʣʝʥʦ ʥʘʩʪʫʧʥʠʤʠ 

ʧʦʣʦʞʝʥʥʷʤʠ: 

[1] ï ʨʦʟʨʦʙʣʝʥʽ ʩʪʨʫʢʪʫʨʥʽ ʤʦʜʝʣʽ ʪʘ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʩʪʦʭʘʩʪʠʯʥʠʭ ʽ 

ʜʝʪʝʨʤʽʥʦʚʘʥʠʭ ʩʢʣʘʜʦʚʠʭ ʨʠʟʠʢʫ ʥʘʩʣʽʜʢʽʚ ʷʢʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʚʠʪʦʢ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʨʦʟʨʦʙʦʢ IT ʢʦʤʧʘʥʽʡ, ʤʝʪʦʜʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʚʜʘʥʴ 

ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ IT ʢʦʤʧʘʥʽʡ.  

[2] ï ʨʦʟʨʦʙʣʝʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʩʪʦʭʘʩʪʠʯʥʠʭ ʽ ʜʝʪʝʨʤʽʥʦʚʘʥʠʭ 

ʩʢʣʘʜʦʚʠʭ ʨʠʟʠʢʫ ʥʘʩʣʽʜʢʽʚ ʧʦʜʽʡ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʦʟʚʠʪʦʢ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ ʨʦʟʨʦʙʦʢ IT ʢʦʤʧʘʥʽʡ.  

[3] ï ʨʦʟʨʦʙʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʪʘ ʤʝʪʦʜ ʘʥʘʣʽʟʫ ʩʪʘʥʽʚ ɯʊ 

ʢʦʤʧʘʥʽʡ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʦʤ ʨʦʟʨʦʙʦʢ.  

[4] ï ʨʦʟʨʦʙʣʝʥʦ ʢʦʥʮʝʧʮʽʶ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ ʜʣʷ ʨʽʟʥʠʭ 

ʩʪʘʜʽʡ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ɯʊ ʢʦʤʧʘʥʽʡ.  

[5] ï ɿʜʦʙʫʚʘʯʝʤ ʨʦʟʨʦʙʣʝʥʦ ʤʦʜʝʣʽ, ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʩʪʘʥʽʚ ɯʊ ʢʦʤʧʘʥʽʡ 

ʧʨʠ ʧʨʦʮʝʩʘʭ ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ.  

 [6] ï ʨʦʟʨʦʙʣʝʥʦ ʢʦʥʮʝʧʮʽʶ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ ʜʣʷ ʨʽʟʥʠʭ 

ʩʪʘʜʽʡ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ɯʊ ʢʦʤʧʘʥʽʡ. 
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[7] ï ɿʜʦʙʫʚʘʯʝʤ ʨʦʟʨʦʙʣʝʥʦ ʤʦʜʝʣʽ, ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʩʪʘʥʽʚ ɯʊ ʢʦʤʧʘʥʽʡ 

ʧʨʠ ʧʨʦʮʝʩʘʭ ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ. 

 

ʇʫʙʣʽʢʘʮʽʾ. 

ɿʘ ʪʝʤʦʶ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ ʦʧʫʙʣʽʢʦʚʘʥʦ 7 ʥʘʫʢʦʚʠʭ ʧʨʘʮʴ ʚ 

ʤʽʞʥʘʨʦʜʥʠʭ ʽ ʚʽʪʯʠʟʥʷʥʠʭ  ʚʠʜʘʥʥʷʭ , ʫ ʪʦʤʫ ʯʠʩʣʽ 5 ʬʘʭʦʚʠʭ ʧʫʙʣʽʢʘʮʽʡ, ʟ 

ʷʢʠʭ 2 ʧʨʘʮʽ ʫ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ, 3 ʧʨʘʮʽ ʚ ʥʘʫʢʦʚʠʭ 

ʚʠʜʘʥʥʷʭ ʽʥʰʠʭ ʜʝʨʞʘʚ ʪʘ ʫ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ, ʱʦ ʚʢʣʶʯʝʥʽ ʜʦ 

ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ, 2 ʪʝʟ ʜʦʧʦʚʽʜʝʡ ʫ ʟʙʽʨʥʠʢʘʭ ʤʘʪʝʨʽʘʣʽʚ ʽ ʧʨʘʮʴ 

ʢʦʥʬʝʨʝʥʮʽʡ. 

ʉʪʨʫʢʪʫʨʘ ʪʘ ʦʙʩʷʛ ʜʠʩʝʨʪʘʮʽʾ. ɼʠʩʝʨʪʘʮʽʡʥʘ ʨʦʙʦʪʘ ʩʢʣʘʜʘʻʪʴʩʷ ʟʽ 

ʚʩʪʫʧʫ, ʯʦʪʠʨʴʦʭ ʨʦʟʜʽʣʽʚ, ʚʠʩʥʦʚʢʽʚ, ʩʧʠʩʢʫ ʚʠʢʦʨʠʩʪʘʥʦʾ ʣʽʪʝʨʘʪʫʨʠ ʪʘ 

ʜʦʜʘʪʢʽʚ. ʈʦʙʦʪʘ ʚʠʢʣʘʜʝʥʘ ʥʘ 167  ʩʪʦʨʽʥʢʘʭ ʤʘʰʠʥʦʧʠʩʥʦʛʦ ʪʝʢʩʪʫ, 

ʤʽʩʪʠʪʴ  34 ʨʠʩʫʥʢʘ, 2 ʜʦʜʘʪʢʠ ʥʘ 5 ʩʪʦʨʽʥʢʘʭ. ɹʽʙʣʽʦʛʨʘʬʽʯʥʠʡ ʩʧʠʩʦʢ 

ʤʽʩʪʠʪʴ 143 ʥʘʡʤʝʥʫʚʘʥʴ ʥʘ 16 ʩʪʦʨʽʥʢʘʭ. 
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ʈʆɿɼɯʃ 1 ɸʅɸʃɯɿ ɯʉʅʋʖʏʀʍ ʄɽʊʆɼɯɺ ɯ ʊɽʍʅʆʃʆɻɯʁ ʆʎɯʅʂʀ 

ʇʆʂɸɿʅʀʂɯɺ ɽʂʆʅʆʄɯʏʅʆɻʆ ʉʊɸʅʋ ʊɸ ʈʀɿʀʂʋ IT 

ʂʆʄʇɸʅɯʁ (ʇʈʆɽʂʊɯɺ)  

 

ʅʘʚʝʜʝʥʦ ʪʝʦʨʝʪʠʢʦ-ʤʝʪʦʜʠʯʥʽ ʘʩʧʝʢʪʠ ʪʘ ʢʦʥʮʝʧʪʫʘʣʴʥʽ ʟʘʩʘʜʠ 

ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʚʠʪʢʦʤ IT ʢʦʤʧʘʥʽʡ (ʧʨʦʝʢʪʽʚ) ʚ ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʪʘ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʨʝʦʨʛʘʥʽʟʘʮʽʡ (ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʥʷ) ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʠʟʠʢʫ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ.. ʇʨʝʜʩʪʘʚʣʝʥʽ ʽ ʧʨʦʘʥʘʣʽʟʦʚʘʥʽ ʽʩʥʫʶʯʽ ʤʝʪʦʜʠ, ʤʦʜʝʣʽ ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ ʦʮʽʥʢʠ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʨʽʚʥʽʚ 

ʨʠʟʠʢʫ ʨʽʰʝʥʴ, ʱʦ ʧʨʠʡʤʘʶʪʴʩʷ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ IT 

ʢʦʤʧʘʥʽʡ. ʈʝʢʦʤʝʥʜʦʚʘʥʽ ʤʝʪʦʜʠ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʧʦʢʘʟʥʠʢʽʚ 

ʬʽʥʘʥʩʦʚʦʛʦ ʘʥʘʣʽʟʫ, ʨʠʟʠʢʫ ʚʪʨʘʪ, ʤʦʞʣʠʚʠʭ ʥʘʩʣʽʜʢʽʚ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ, 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʤʝʪʦʜʽʚ ʚʧʣʠʚʫ ʥʘ ʨʽʚʝʥʴ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʠʟʠʢʫ. ʈʦʟʛʣʷʥʫʪʦ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ ʜʦ ʟʘʙʝʟʧʝʯʝʥʦʩʪʽ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʨʠʟʠʢʦ-

ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ ʜʦ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʚʠʪʢʦʤ IT ʢʦʤʧʘʥʽʡ. 

ʉʬʦʨʤʫʣʴʦʚʘʥʦ ʟʘʜʘʯʽ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʟʘʚʜʘʥʥʷ, ʱʦ ʧʦʪʨʽʙʥʦ ʚʠʨʽʰʠʪʠ ʚ 

ʧʨʦʮʝʩʽ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʨʦʟʨʦʙʮʽ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ 

ʨʽʰʝʥʴ ʧʨʠ ʢʝʨʫʚʘʥʥʽ IT ʧʨʦʝʢʪʘʤʠ. 

 

1.1 ʊʝʦʨʝʪʠʯʥʽ ʪʘ ʤʝʪʦʜʠʯʥʽ ʦʩʥʦʚʠ ʫʧʨʘʚʣʽʥʥʷ ʨʦʟʚʠʪʢʦʤ 

ʢʦʤʧʘʥʽʡ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʛʘʣʫʟʽ 

 

ʉʫʯʘʩʥʠʡ ʜʽʣʦʚʠʡ ʢʣʽʤʘʪ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʠʤ ʨʦʩʪʦʤ 

ʢʦʥʢʫʨʝʥʮʽʾ, ʟʤʽʱʝʥʥʷʤ ʧʨʠʙʫʪʢʫ ʪʘ ʰʚʠʜʢʦʟʤʽʥʥʠʤʠ ʪʝʭʥʦʣʦʛʽʷʤʠ. ʋʤʦʚʠ 

ʨʦʩʪʫ ʬʽʥʘʥʩʦʚʠʭ ʧʨʠʙʫʪʢʽʚ ʤʦʞʫʪʴ ʟʘʙʝʟʧʝʯʠʪʠ ʟʘʩʦʙʠ ʟʣʠʪʪʷ ʪʘ 

ʧʦʛʣʠʥʘʥʥʷ (M&A). ʆʜʠʥ ʟ ʚʘʞʣʠʚʠʭ ʝʣʝʤʝʥʪʽʚ ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʥʷ ʻ 

ʷʢʽʩʥʘ ʦʮʽʥʢʘ ʚʘʨʪʦʩʪʽ ʪʘ ʩʪʘʥʫ ʢʦʤʧʘʥʽʾ, ʱʦ ʻ IT. ɼʣʷ ʤʝʪʦʜʽʚ ʟʣʠʪʪʷ ʽ 

ʧʦʛʣʠʥʘʥʴ ʥʝʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʙʘʣʘʥʩʦʚʠʭ ʤʝʪʦʜʽʚ, ʷʢʽ ʟʘʩʥʦʚʘʥʽ ʥʘ 

ʚʠʚʯʝʥʥʽ ʙʘʣʘʥʩʦʚʦʾ ʚʘʨʪʦʩʪʽ ʽ ʚʘʨʪʽʩʪʴ ʟʘʤʽʱʝʥʥʷ ʘʢʪʠʚʽʚ ʙʽʟʥʝʩʫ.  
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ʈʦʟʚʠʪʦʢ IT ʙʽʟʥʝʩʫ ʚ ʢʨʘʾʥʽ ʥʘ ʩʪʚʝʨʜʞʝʥʥʷ [1] ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ 

ʥʘʩʪʫʧʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ: çʅʘʜʭʦʜʞʝʥʥʷ ʚʽʜ ʝʢʩʧʦʨʪʫ IT ʧʦʩʣʫʛ ʚ 2018 

ʨʦʮʽ, ʟʘ ʜʘʥʠʤʠ ʅɹʋ: $3,204 ʤʣʨʜ, ʧʨʠʨʽʩʪ ʩʪʘʥʦʚʠʚ 29% ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ 2017 

ʨʦʢʦʤ. ɼʦʭʽʜ ʚʽʜ ʝʢʩʧʦʨʪʫ IT ʧʦʩʣʫʛ ʚ 2018 ʨʦʮʽ, ʟʘ ʜʘʥʠʤʠ ɼʝʨʞʩʣʫʞʙʠ 

ʩʪʘʪʠʩʪʠʢʠ: $1,578 ʤʣʨʜ, ʧʨʠʨʽʩʪ ï 20% ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʧʦʧʝʨʝʜʥʽʤ ʨʦʢʦʤ. 

ʂʽʣʴʢʽʩʪʴ ʧʝʨʩʦʥʘʣʫ ʚ ʝʢʩʧʦʨʪʽ IT ʧʦʩʣʫʛ ʚ 2018 ʨʦʮʽ, ʟʘ ʜʘʥʠʤʠ DOU: 159 

687 ʪʝʭʥʽʯʥʠʭ ʬʘʭʽʚʮʽʚ ʥʘ ʢʽʥʝʮʴ ʨʦʢʫ, ʧʨʠʨʽʩʪ ʩʪʘʥʦʚʠʚ 26% ʟ ʧʦʯʘʪʢʫ 

ʨʦʢʫ. ɺʩʴʦʛʦ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʌʆʇ ʜʣʷ ʥʘʜʘʥʥʷ IT ʧʦʩʣʫʛ ʥʘ ʧʦʯʘʪʦʢ 2018 

ʨʦʢʫ ï 125 000è. 

ʉʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ ʧʝʨʩʦʥʘʣʫ: 143 385. ʉʝʨʝʜʥʷ ʛʦʜʠʥʥʘ ʩʪʘʚʢʘ 

ʧʝʨʩʦʥʘʣʫ: $25. ʇʨʠʙʣʠʟʥʠʡ ʜʦʭʽʜ: $4,8 ʤʣʨʜ. 

ʎʽ ʧʦʢʘʟʥʠʢʠ ʤʦʞʥʘ ʨʦʟʮʽʥʠʪʠ ʷʢ ʧʝʨʩʧʝʢʪʠʚʥʽ. ɺʝʣʠʢʘ ʢʽʣʴʢʽʩʪʴ IT 

ʢʦʤʧʘʥʽʡ ʪʘ ʧʨʘʮʽʚʥʠʢʽʚ ʮʽʻʾ ʩʬʝʨʠ ʩʚʽʜʯʠʪʴ ʧʨʦ ʟʥʘʯʥʫ ʢʦʥʢʫʨʝʥʮʽʶ ʥʘ 

ʨʠʥʢʫ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʨʦʟʨʦʙʦʢ ʪʘ ʧʦʩʣʫʛ. 

ʇʦʟʠʪʠʚʥʽ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ IT-ʛʘʣʫʟʽ ʧʦʣʷʛʘʶʪʴ ʚ ʥʘʩʪʫʧʥʦʤʫ: 

1. ʈʦʟʚʠʪʦʢ ʫʢʨʘʾʥʩʴʢʠʭ IT ʢʦʤʧʘʥʽʡ ʧʝʨʝʚʠʱʫʻ ʚ 5 ʨʘʟʽʚ ʙʽʣʴʰ 

ʜʠʥʘʤʽʯʥʠʡ ʥʽʞ ʟʘʛʘʣʴʥʦʩʚʽʪʦʚʠʡ. 

2. ɿʥʘʯʥʦ ʟʨʦʩʪʘʻ ʚʧʣʠʚ ʫʢʨʘʾʥʩʴʢʠʭ ʢʦʤʧʘʥʽʡ ʚ ʟʘʣʫʯʝʥʥʽ ʽʥʚʝʩʪʠʮʽʡ ʚ 

ʥʦʚʽ ʧʨʦʝʢʪʠ, ʫ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʥʘʯʥʠʭ M&A ʫʛʦʜ, ʩʧʽʚʧʨʘʮʷ ʽʟ ʚʝʣʠʢʠʤʠ 

ʩʚʽʪʦʚʠʤʠ IT ʢʦʤʧʘʥʽʷʤʠ, ʨʽʩʪ ʟʘʛʘʣʴʥʠʭ ʨʝʡʪʠʥʛʽʚ. 

3. ʂʣʽʻʥʪʠ IT ʧʦʩʣʫʛ ʪʘ ʨʦʟʨʦʙʦʢ ʟʙʽʣʴʰʫʶʪʴ ʢʽʣʴʢʽʩʪʴ ʦʜʥʦʯʘʩʥʠʭ 

ʨʦʟʨʦʙʥʠʢʽʚ IT ʧʦʩʣʫʛ ʪʘ ʦʨʽʻʥʪʫʶʪʴʩʷ ʟ IT ʘʫʪʩʦʨʩʠʥʛʫ ʥʘ ʟʘʢʽʥʯʝʥʽ IT 

ʨʽʰʝʥʥʷ ʙʽʟʥʝʩ-ʟʘʚʜʘʥʴ.   

4. ɿʙʽʣʴʰʫʻʪʴʩʷ ʜʝʨʞʘʚʥʘ ʧʽʜʪʨʠʤʢʘ ʨʦʟʚʠʪʢʫ IT ʽʥʜʫʩʪʨʽʾ. 

5. IT ʢʦʤʧʘʥʽʾ ʘʢʪʠʚʥʦ ʩʧʽʚʧʨʘʮʶʶʪʴ ʟ ʫʢʨʘʾʥʩʴʢʠʤʠ ʟʘʢʣʘʜʘʤʠ ʚʠʱʦʾ 

ʦʩʚʽʪʠ, ʨʝʛʫʣʶʶʯʠ ʧʦʧʠʪ ʥʘ ʬʘʭʽʚʮʽʚ. 

ʅʝʛʘʪʠʚʥʠʤʠ ʧʦʜʽʷʤʠ ʜʣʷ ʨʠʥʢʫ IT ʽʥʜʫʩʪʨʽʾ ʻ: 

1. ɹʽʣʴʰʽʩʪʴ IT ʢʦʤʧʘʥʽʡ ʥʝ ʚʩʪʠʛʘʶʪʴ ʘʜʘʧʪʫʚʘʪʠʩʷ ʜʦ ʪʝʤʧʽʚ ʨʦʩʪʫ, 

ʦʩʦʙʣʠʚʦ ʯʝʨʝʟ ʩʣʘʙʢʽ ʤʦʞʣʠʚʦʩʪʽ ʨʦʟʚʠʪʢʫ ʚʣʘʩʥʠʭ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ. 

2. ʅʝʜʦʩʪʘʪʥʽʡ ʨʽʚʝʥʴ ʢʚʘʣʽʬʽʢʘʮʽʾ ʪʘ ʟʘʣʘʛʦʜʞʝʥʥʷ ʢʦʤʘʥʜ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʚʩʽʭ ʚʠʤʦʛ ʢʣʽʻʥʪʽʚ. 



27 

 

3. ʐʚʠʜʢʝ ʟʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ IT ʢʦʤʧʘʥʽʡ ʟʥʘʯʥʦ ʧʦʛʽʨʰʫʻ 

ʦʧʝʨʘʮʽʡʥʫ ʪʘ ʬʽʥʘʥʩʦʚʫ ʩʧʨʦʤʦʞʥʽʩʪʴ, ʱʦ ʟʥʠʞʫʻ ʧʨʠʙʫʪʢʠ ʪʘ ʧʽʜʚʠʱʫʻ 

ʨʠʟʠʢ ʚʪʨʘʪ. 

4. IT ʘʫʪʩʦʨʩʠʥʛʦʚʠʡ ʨʠʥʦʢ ʨʦʟʜʫʪʠʡ ʟʘ ʨʘʭʫʥʦʢ ʥʝʷʢʽʩʥʠʭ 

ʙʝʟʧʝʨʝʨʚʥʦ ʢʦʥʢʫʨʫʶʯʠʭ ʬʘʭʽʚʮʽʚ.  

5. ʂʣʽʻʥʪʠ ʨʦʟʰʠʨʶʶʪʴ ʪʘ ʟʤʽʥʶʶʪʴ ʨʦʙʦʪʫ ʟ ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ IT 

ʢʦʤʧʘʥʽʷʤʠ, ʱʦ ʟʤʝʥʰʫʻ ʧʦʪʦʯʥʽ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʝʢʪʽʚ. 

6. ɿʙʽʣʴʰʝʥʥʽ ʨʠʟʠʢʫ ʚʪʨʘʪʠ ʢʣʽʻʥʪʽʚ ʟʘ ʨʘʭʫʥʦʢ ʥʝʟʛʨʘʙʥʦʩʪʽ ʚ 

ʘʜʘʧʪʘʮʽʡʥʠʭ ʧʨʦʮʝʩʘʭ ʪʘ ʥʝʚʠʢʦʨʠʩʪʘʥʥʷ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ 

IT ʢʦʤʧʘʥʽʡ. 

7. ʄʽʞʥʘʨʦʜʥʽ ʚʠʤʦʛʠ ʱʦʜʦ ʟʘʭʠʩʪʫ ʜʘʥʠʭ ʢʣʽʻʥʪʽʚ ʩʪʘʚʣʷʪʴ ʧʝʨʝʧʦʥʠ 

ʜʣʷ ʚʧʨʦʚʘʜʞʝʥʥʷ IT ʧʦʩʣʫʛ ʟ ʋʢʨʘʾʥʠ. 

8. ɼʝʬʽʮʠʪ ʧʽʜʛʦʪʦʚʢʠ ʬʘʭʽʚʮʽʚ ʚʽʜʧʦʚʽʜʥʦʾ ʷʢʦʩʪʽ ʟʘʢʣʘʜʘʤʠ ʚʠʱʦʾ 

ʦʩʚʽʪʠ. 

ɺʩʝ ʧʝʨʝʣʽʯʝʥʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʜʣʷ ʟʙʽʣʴʰʝʥʥʷ 

ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʩʪʽ ʢʦʤʧʘʥʽʡ ʥʝʦʙʭʽʜʥʦ ʙʽʣʴʰ ʨʝʪʝʣʴʥʦ ʦʮʽʥʶʚʘʪʠ ʾʭ ʩʪʘʥ 

ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʚʩʝ ʙʽʣʴʰ ʩʢʣʘʜʥʽ ʤʝʪʦʜʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʱʦ 

ʚʨʘʭʦʚʫʶʪʴ ʨʽʟʥʦʤʘʥʽʪʥʽ ʩʪʦʭʘʩʪʠʯʥʽ ʚʽʜʭʠʣʝʥʥʷ ʚʽʜ ʜʝʪʝʨʤʽʥʦʚʘʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʨʽʚʥʽ ʧʨʠʙʫʪʢʽʚ ʪʘ ʚʪʨʘʪ.  

ʈʠʥʦʢ IT ʧʦʩʣʫʛ ʟʥʘʯʥʦ ʜʠʬʝʨʝʥʮʽʡʦʚʘʥʠʡ ʪʘ ʨʦʟʨʽʟʥʷʻ ʙʘʛʘʪʦ 

ʥʘʧʨʷʤʢʽʚ, ʩʝʨʝʜ ʷʢʠʭ ʥʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʠʤʠ ʻ: 

ï ʜʦʜʘʪʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʧʨʦʛʨʘʤʥʽ ʨʦʟʨʦʙʢʠ; 

ï web-ʧʨʦʝʢʪʠ; 

ï ʽʥʬʦʨʤʘʮʽʡʥʽ ʪʝʭʥʦʣʦʛʽʾ; 

ï ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʙʘʟʠ ʜʘʥʠʭ; 

ï ʽʥʬʨʘʩʪʨʫʢʪʫʨʥʽ ʧʨʦʝʢʪʠ; 

ï ʩʧʝʮʠʬʽʯʥʽ ʽʥʬʦʨʤʘʮʽʡʥʽ ʩʠʩʪʝʤʠ. 

ʈʦʟʨʦʙʢʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ (ʇɿ) ʨʝʘʣʽʟʫʻʪʴʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʝʪʦʜʽʚ ʪʘ ʤʦʜʝʣʝʡ ʧʨʦʛʨʘʤʥʦʾ ʽʥʞʝʥʝʨʽʾ. 

ʄʦʞʥʘ ʚʠʜʽʣʠʪʠ ʯʦʪʠʨʠ ʦʩʥʦʚʥʽ ʬʘʟʠ ʧʨʦʛʨʘʤʥʦʛʦ ʧʨʦʮʝʩʫ [1]: 
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Å ʩʪʚʦʨʝʥʥʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ʇɿ ð ʬʫʥʢʮʽʦʥʘʣ ʪʘ ʦʙʤʝʞʝʥʥʷ ʥʘ ʨʦʟʨʦʙʢʫ 

(ʪʝʭʥʽʯʥʝ ʟʘʚʜʘʥʥʷ); 

Å ʨʦʟʨʦʙʢʘ ʇɿ ð ʨʦʟʨʦʙʢʘ ʢʦʜʽʚ, ʫʟʛʦʜʞʝʥʥʷ ʧʨʦʛʨʘʤʥʠʭ ʤʦʜʫʣʽʚ, 

ʨʦʟʨʦʙʢʘ ʧʨʘʮʶʶʯʠʭ ʜʦʜʘʪʢʽʚ; 

Å ʪʝʩʪʫʚʘʥʥʷ ʇɿ (validation and verification) ð ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ 

ʬʫʥʢʮʽʦʥʘʣʫ ʜʦʜʘʪʢʽʚ ʽʟ ʚʩʪʘʥʦʚʣʝʥʦʶ ʩʧʝʮʠʬʽʢʘʮʽʻʶ; 

Å ʨʦʟʚʠʪʦʢ ʘʙʦ ʧʝʨʝʨʦʙʢʘ ʇɿ (software evolution) ð ʟʤʽʥʠ ʇɿ ʫ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʥʝʜʦʣʽʢʘʤ ʘʙʦ ʟʦʚʥʽʰʥʽʤ ʚʠʤʦʛʘʤ. 

ʄʦʜʝʣʴ ʨʦʟʨʦʙʢʠ IT ʧʨʦʝʢʪʽʚ ð ʮʝ ʬʦʨʤʘʣʽʟʦʚʘʥʠʡ ʦʧʠʩ ʧʨʦʮʝʩʫ 

ʨʦʟʨʦʙʢʠ ʧʨʦʝʢʪʽʚ.   

ʇʨʠʢʣʘʜʠ ʪʠʧʦʚʠʭ ʤʦʜʝʣʝʡ ʧʨʦʮʝʩʽʚ ʨʦʟʨʦʙʢʠ ʇɿ: 

Å ʤʦʜʝʣʴ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ (workflow model) ð ʚʠʟʥʘʯʘʻ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʽʡ ʫʯʘʩʥʠʢʽʚ ʧʨʦʮʝʩʫ ʟʘ ʚʭʽʜʥʠʤʠ ʪʘ ʚʠʭʽʜʥʠʤʠ 

ʟʘʣʝʞʥʦʩʪʷʤʠ; 

Å  ʤʦʜʝʣʴ ʧʦʪʦʢʽʚ ʜʘʥʠʭ (data flow or activity model) ð ʧʨʦʮʝʩ 

ʧʦʩʣʽʜʦʚʥʠʭ ʧʦʜʽʡ ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʘʥʠʭ; 

Å ʤʦʜʝʣʴ ʨʦʣʴ/ʜʽʷ (role/action model) ð ʚʠʟʥʘʯʘʻ ʨʦʣʽ ʫʯʘʩʥʠʢʽʚ ʧʨʠ 

ʨʦʟʨʦʙʮʽ ʇɿ ʪʘ ʾʭ ʜʽʾ. 

ʄʝʪʦʜʠ ʧʨʦʛʨʘʤʥʦʾ ʽʥʞʝʥʝʨʽʾ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʷʢ ʩʪʨʫʢʪʫʨʥʠʡ 

ʧʽʜʭʽʜ ʜʦ ʩʪʚʦʨʝʥʥʷ ʇɿ ʟ ʮʽʣʣʶ ʥʘʡʙʽʣʴʰ ʝʬʝʢʪʠʚʥʦʛʦ ʫʜʦʩʢʦʥʘʣʝʥʥʷ 

ʨʦʟʨʦʙʦʢ ʥʘʡʙʽʣʴʰ ʧʨʠʙʫʪʢʦʚʠʤ ʰʣʷʭʦʤ (cost-effective). ʇʨʘʢʪʠʯʥʦ ʚʩʽ ʪʘʢʽ 

ʤʝʪʦʜʠ ʧʦʙʫʜʦʚʘʥʽ ʟʘ ʧʨʠʥʮʠʧʘʤʠ ʩʪʚʦʨʝʥʥʷ ʛʨʘʬʦʚʠʭ ʤʦʜʝʣʝʡ ʩʠʩʪʝʤʠ ʟ 

ʧʦʩʣʽʜʦʚʥʠʤ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʚ ʬʦʨʤʘʪʘʭ ʩʧʝʮʠʬʽʢʘʮʽʾ ʘʙʦ 

ʘʨʭʽʪʝʢʪʫʨʠ ʩʠʩʪʝʤ. 

ʈʦʟʨʦʙʢʘ, ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʦʢ ʇɿ ʥʝʤʦʞʣʠʚʠʡ ʙʝʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷ CASE (Computer Aided Software Engineering) ʢʦʤʧʣʝʢʩʫ 

ʧʨʦʛʨʘʤ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʧʨʦʮʝʩʽʚ ʩʪʚʦʨʝʥʥʷ 

ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʽʚ, ʘʥʘʣʽʟʫ ʚʠʤʦʛ, ʤʦʜʝʣʶʚʘʥʥʷ, ʥʘʣʘʛʦʜʞʝʥʥʷ 

ʪʝʩʪʫʚʘʥʥʷ ʪʘ ʚʝʨʠʬʽʢʘʮʽʾ. 

ʉʪʘʥʜʘʨʪʠ ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʤʝʪʦʜʘʭ ʨʦʟʨʦʙʢʠ ʇɿ ʦʧʠʩʘʥʽ ʚ 

ʥʘʩʪʫʧʥʠʭ ʜʦʢʫʤʝʥʪʘʭ: 
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ï ISO/IEC/IEEE 12207:2017 - Software Life Cycle Processes [2]; 

ï SEI CMM - Capability Maturity Model [3]; 

ï ISO/IEC 15504 - Software Process Assessment [4,5]; 

ï PMBOK - Project Management Body of Knowledge [6]; 

ï SWEBOK - Software Engineering Body of Knowledge [7]; 

ï ISO/IEC 12207:2008 Systems and software engineering [8]. 

ɺ ʧʝʨʝʣʽʯʝʥʠʭ ʩʪʘʥʜʘʨʪʘʭ ʤʽʩʪʷʪʴʩʷ ʦʩʥʦʚʥʽ ʚʠʤʦʛʠ, ʱʦʜʦ ʧʨʦʮʝʩʽʚ 

ʨʦʟʨʦʙʢʠ ʇɿ ʪʘ ʩʪʨʫʢʪʫʨʥʽ ʟʚôʷʟʢʠ, ʢʦʪʨʽ ʚʠʟʥʘʯʘʶʪʴ ʣʦʛʽʢʫ ʧʨʠʯʠʥʥʦ-

ʥʘʩʣʽʜʢʦʚʠʭ ʧʦʜʽʡ, ʢʦʪʨʽ ʚʧʣʠʚʘʶʪʴ ʥʘ ʝʬʝʢʪʠʚʥʽʩʪʴ ʨʦʙʦʪʠ IT ʩʪʨʫʢʪʫʨ. 

ʆʩʥʦʚʥʠʤʠ ʜʽʻʚʠʤʠ ʤʝʪʦʜʘʤʠ ʜʦʩʷʛʥʝʥʥʷ ʚʠʩʦʢʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʩʪʽ IT ʢʦʤʧʘʥʽʡ  ʻ ʤʝʪʦʜʠ ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ (M&A).  

ʆʙôʻʜʥʘʥʥʷ IT ʩʪʨʫʢʪʫʨ, ʢʦʤʧʘʥʽʡ ʪʘ ʦʢʨʝʤʠʭ ʧʨʦʝʢʪʽʚ ʜʦʟʚʦʣʷʻ 

ʧʽʜʚʠʱʠʪʠ ʩʪʨʘʪʝʛʽʯʥʫ ʩʪʽʡʢʽʩʪʴ ʪʘʢʠʭ ʦʙôʻʢʪʽʚ, ʚʧʨʦʚʘʜʠʪʠ ʾʭ ʝʬʝʢʪʠʚʥʽʩʪʴ 

ʥʘ ʨʠʥʢʫ, ʜʦʜʘʪʠ ʥʦʚʽ ʤʦʞʣʠʚʦʩʪʽ ʜʣʷ ʝʢʦʥʦʤʽʯʥʦʛʦ ʟʨʦʩʪʘʥʥʷ, ʟʘʧʦʙʽʛʪʠ 

ʢʨʠʟʦʚʠʤ ʷʚʠʱʘʤ [9].  

ʆʜʥʘʢ, ʚ ʩʫʯʘʩʥʠʭ ʥʝʩʪʽʡʢʠʭ ʪʘ ʜʫʞʝ ʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʘʭ ʟʘʪʨʠʤʘʥʥʷ 

ʘʙʦ ʥʝʝʬʝʢʪʠʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ M&A ʤʦʞʫʪʴ ʩʪʘʪʠʩʷ ʜʫʞʝ ʚʝʣʠʢʦʶ 

ʧʨʦʙʣʝʤʦʶ, ʪʘ ʥʘʚʽʪʴ ʧʨʦʛʨʘʰʦʤ.  

ɿʨʦʩʪʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʚʽʜʤʦʚ ʚʽʜ ʜʦʛʦʚʦʨʽʚ M&A ʚ ʪʘʢʠʭ ʫʤʦʚʘʭ 

ʟʫʤʦʚʣʶʻʪʴʩʷ ʪʠʤ, ʱʦ ʟʘʪʨʘʪʠ ʩʠʣ ʪʘ ʨʝʩʫʨʩʽʚ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʮʠʭ ʧʨʦʮʝʩʽʚ, 

ʤʦʞʫʪʴ ʟʨʦʙʠʪʠ ʟʙʠʪʢʦʚʠʤʠ ʩʘʤʽ ʫʛʦʜʠ.  

ʇʽʜʭʽʜ ʜʦ ʽʥʪʝʛʨʘʮʽʾ IT ʜʦʜʘʻ ʜʦʜʘʪʢʦʚʽ ʢʦʥʢʫʨʝʥʪʥʽ ʧʝʨʝʚʘʛʠ, 

ʟʥʠʞʝʥʥʷ ʚʪʨʘʪ ʪʘ ʟʙʽʣʴʰʝʥʥʷ ʧʨʠʙʫʪʢʽʚ ʟʘ ʨʘʭʫʥʦʢ ʩʠʥʝʨʛʝʪʠʯʥʦʛʦ ʝʬʝʢʪʫ 

ʧʨʠ ʦʙôʻʜʥʘʥʥʽ  ʨʝʩʫʨʩʽʚ ʫʧʨʘʚʣʽʥʥʷ. 

ʇʨʠ ʮʴʦʤʫ ʤʦʞʣʠʚʝ ʟʙʽʣʴʰʝʥʥʷ ʨʠʟʠʢʫ , ʘʣʝ ʟʘ ʨʘʭʫʥʦʢ ʟʤʝʥʰʝʥʥʷ 

ʚʠʪʨʘʪ ʥʘ ʦʙôʻʜʥʘʥʥʷ ʪʘ ʤʽʥʽʤʽʟʘʮʽʷ ʮʠʭ ʨʠʟʠʢʽʚ ʟʥʘʯʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʤʦʞʣʠʚʦʩʪʽ ʝʬʝʢʪʠʚʥʠʭ ʤʘʥʝʚʨʽʚ.  

ɺʠʚʯʝʥʥʷ ʧʦʪʨʝʙ ʢʦʤʧʘʥʽʡ, ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʧʨʦʮʝʩʘʭ ʦʙôʻʜʥʘʥʥʷ, 

ʧʦʢʘʟʫʻ, ʱʦ ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʪʘʢʽ ʦʩʥʦʚʥʽ ʝʪʘʧʠ: 

ï ʧʦʧʝʨʝʜʥʽʡ ʝʪʘʧ. ʅʘ ʮʴʦʤʫ ʝʪʘʧʽ ʧʨʦʚʦʜʠʪʴʩʷ ʚʠʚʯʝʥʥʷ ʧʨʦʮʝʩʽʚ, ʾʭ 

ʩʪʘʥʫ, ʽʥʚʝʥʪʘʨʠʟʘʮʽʷ, ɯʊ-ʘʫʜʠʪ - ʥʘ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʠʤʦʛʘʤ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ, ʘ 
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ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʩʪʘʥʜʘʨʪʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ, ʪʘ ʚʥʫʪʨʽʰʥʽʭ 

ʩʪʘʥʜʘʨʪʽʚ ʧʽʜʧʨʠʻʤʩʪʚʘ; 

ï ʥʘʡʚʘʞʣʠʚʽʰʽ ʟʘʜʘʯʽ. ɿʘʙʝʟʧʝʯʝʥʥʷ ʟʚôʷʟʢʫ  ʤʫʞ ʤʝʨʝʞʘʤʠ 

ʢʦʤʧʘʥʽʡ, ʱʦ ʦʙôʻʜʥʫʶʪʴʩʷ, ʡ ʬʦʨʤʫʚʘʥʥʷ ʻʜʠʥʦʾ ʢʦʨʧʦʨʘʪʠʚʥʦʾ ʟʚʽʪʥʦʩʪʽ 

ʥʦʚʦʾ ʢʦʤʧʘʥʽʾ ʪʘ ʚʨʘʭʫʚʘʪʠ ʥʘʩʪʫʧʥʝ: 

ǒ ʧʨʦʛʥʦʟʫʚʘʥʥʷ,  

ǒ ʧʣʘʥʫʚʘʥʥʷ,  

ǒ ʙʶʜʞʝʪ,  

ǒ ʢʦʥʪʨʦʣʴ,  

ǒ ʘʥʘʣʽʟ.   

ɺʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʮʝʩʫ ʻʜʠʥʦʛʦ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. 

ʇʨʠʩʢʦʨʝʥʥʷ  ʟʣʠʪʪʷ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʥʦʚʦʾ ʢʦʤʧʘʥʽʾ. ʇʨʠ ʮʴʦʤʫ 

ʥʝʦʙʭʽʜʥʘ ʦʧʝʨʘʪʠʚʥʘ  ʚʟʘʻʤʦʜʽʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʩʠʩʪʝʤ ʚ ʨʝʘʣʴʥʦʤʫ ʯʘʩʽ, 

ʧʽʜʚʠʱʝʥʥʷ ʘʜʘʧʪʘʮʽʾ ɯʊ-ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ ʧʽʜ ʙʘʞʘʥʠʡ ʩʪʘʥ ʙʽʟʥʝʩ-ʧʣʘʥʽʚ, 

ʩʢʦʨʦʪʠʪʠ ʚʠʪʨʘʪʠ ʥʘ ʧʝʨʝʥʦʩ ʪʘ ʧʦʻʜʥʘʥʥʷ ʜʘʥʠʭ ʤʽʞ ʩʠʩʪʝʤʘʤʠ, ʟʥʠʟʠʪʠ 

ʧʦʪʦʯʥʽ ʚʠʪʨʘʪʠ, ʩʪʚʦʨʠʪʠ ʥʦʚʽ ʩʝʨʚʽʩʥʽ ʜʦʜʘʪʢʠ ʟʘ ʨʘʭʫʥʦʢ ʧʦʻʜʥʘʥʥʷ 

ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʜʝʢʽʣʴʢʦʭ ʜʦʜʘʪʢʽʚ.  

ɸʚʪʦʤʘʪʠʟʘʮʽʷ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ (ʚʧʨʦʚʘʜʞʝʥʥʷ BPM - Business 

Process Management) ï  ʜʦʟʚʦʣʷʻ ʩʢʦʨʦʪʠʪʠ ʚʠʜʘʪʢʠ ʥʘ ʨʦʙʽʪʥʠʢʽʚ ʟʘ ʨʘʭʫʥʦʢ 

ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʦʩʥʦʚʥʠʭ ʧʨʦʮʝʩʽʚ ʚʠʨʦʙʥʠʮʪʚʘ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʤʦʥʽʪʦʨʠʥʛʫ 

ʟʘ ʧʨʦʮʝʩʘʤʠ. ʇʦʰʫʢ ʪʘ ʚʠʣʫʯʝʥʥʷ ʥʝʝʬʝʢʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ, ʨʦʙʽʪʥʠʢʽʚ, ʪʘ 

ʧʨʦʚʝʜʝʥʥʷ ʦʧʪʠʤʽʟʘʮʽʾ ʨʦʙʦʪʠ IT ʢʦʤʧʘʥʽʾ.  

ɺʧʨʦʚʘʜʞʝʥʥʷ ʨʽʰʝʥʴ ʜʣʷ ʩʫʤʽʩʥʦʾ ʨʦʙʦʪʠ ʢʦʤʘʥʜ:  

ǒ ʢʦʨʧʦʨʘʪʠʚʥʽ ʦʙôʻʜʥʘʥʥʷ ï ʩʪʚʦʨʝʥʥʷ ʢʦʨʧʦʨʘʪʠʚʥʦʛʦ ʩʝʨʝʜʦʚʠʱʘ, 

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻ ʟʘʭʠʱʝʥʠʡ web-ʽʥʪʝʨʬʝʡʩ. ʆʩʝʨʝʜʢʦʤ ʥʴʦʛʦ ʧʨʘʮʽʚʥʠʢʠ, 

ʧʘʨʪʥʝʨʠ ʪʘ ʢʣʽʻʥʪʠ ʨʝʘʣʽʟʫʶʪʴ ʜʦʩʪʫʧ ʜʦ ʧʦʪʨʽʙʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʽʻʨʘʨʭʽʻʶ 

ʟʘʜʘʯ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʪʘ ʢʦʨʧʦʨʘʪʠʚʥʠʤʠ ʧʨʘʚʘʤʠ. ʇʨʠ ʮʴʦʤʫ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʫʧʨʘʚʣʽʥʩʴʢʠʭ ʨʽʰʝʥʴ ʟʙʽʣʴʰʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʦʚʥʦʪʠ, 

ʜʽʡʩʥʦʩʪʽ ʪʘ ʦʙôʻʢʪʠʚʥʦʩʪʽ ʦʪʨʠʤʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. ʆʩʪʘʥʥʻ ʩʚʽʜʯʠʪʴ ʧʨʦ 

ʟʥʘʯʥʠʡ ʚʧʣʠʚ ʩʪʦʭʘʩʪʠʯʥʠʭ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʽʜʝʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʘʥʘʣʽʟʽ ʩʪʘʥʽʚ ʢʦʤʧʘʥʽʡ.  
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ǒ ʩʠʩʪʝʤʠ Unified Communications (UC) ʜʦʟʚʦʣʷʶʪʴ  ʽʥʪʝʛʨʫʚʘʪʠ ʤʽʞ 

ʩʦʙʦʶ ʝʣʝʢʪʨʦʥʥʽ ʣʠʩʪʠ, ʧʨʦʪʦʢʦʣʠ ʛʦʣʦʩʦʚʦʛʦ ʪʘ ʽʥʰʦʛʦ ʟʚôʷʟʢʫ ʦʩʝʨʝʜʢʦʤ 

ʽʥʪʝʨʥʝʪ (VoIP), ʘʫʜʽʦ-, ʚʽʜʝʦʢʦʥʬʝʨʝʥʮʽʾ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʠʰʚʠʜʰʠʪʠ 

ʪʘ ʤʽʥʽʤʽʟʫʚʘʪʠ ʚʠʪʨʘʪʠ ʥʘ ʩʧʽʣʢʫʚʘʥʥʷ ʪʘ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

ʆʧʪʠʤʽʟʘʮʽʾ ʩʠʩʪʝʤ ʧʽʜ ʥʦʚʽʪʥʽ ʟʘʜʘʯʽ:  

ǒ ʦʧʪʠʤʽʟʘʮʽʷ ʪʝʣʝʢʦʤʫʥʽʢʘʮʽʡʥʦʾ ʽʥʬʨʘʩʪʨʫʢʪʫʨʠ, ʟʥʠʞʝʥʥʷ ʚʠʪʨʘʪ 

ʥʘ ʥʝʾ ʪʘ ʨʽʰʝʥʥʷ, ʱʦ ʧʨʠʡʤʘʶʪʴʩʷ (ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʡʤʦʚʽʨʥʦʩʪʽ ʾʭ 

ʨʝʘʣʽʟʘʮʽʾ). ɿʙʽʣʴʰʝʥʥʷ ʧʨʦʧʫʩʢʥʦʾ ʩʧʨʦʤʦʞʥʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʦʧʪʠʤʽʟʘʮʽʾ 

ʧʝʨʝʜʘʯ ʜʘʥʠʭ.  

ǒ ʚʧʨʦʚʘʜʞʝʥʥʷ Telepresence ʘʙʦ ʽʥʰʠʭ ʟʘʩʦʙʽʚ  ʚʽʜʝʦ-ʢʦʥʬʝʨʝʥʮʽʾ 

ʥʦʚʽʪʥʴʦʛʦ ʪʠʧʫ. ɽʢʦʥʦʤʽʷ ʥʘ ʦʨʛʘʥʽʟʘʮʽʾ ʟʫʩʪʨʽʯʝʡ ʪʘ ʩʧʽʣʢʫʚʘʥʥʽ.  ʊʘʢʽ 

ʩʠʩʪʝʤʠ ʩʢʦʨʦʯʫʶʪʴ ʜʦ 30,0% ʚʠʪʨʘʪ ʥʘ ʚʽʜʨʷʜʞʝʥʥʷ, ʧʦʣʽʧʰʫʶʪʴ 

ʚʟʘʻʤʦʜʽʶ ʤʽʞ ʧʨʘʮʽʚʥʠʢʘʤʠ, ʟʤʝʥʰʫʶʪʴ ʚʠʜʘʪʢʠ ʥʘ ʥʘʚʯʘʥʥʷ.  

ǒ ʦʧʪʠʤʽʟʘʮʽʷ ʩʣʫʞʙ ʝʢʩʧʣʫʘʪʘʮʽʾ ɯʊ. ʉʪʚʦʨʝʥʘ ʩʫʤʽʩʥʘ ʩʣʫʞʙʘ 

ʪʝʭʥʽʯʥʦʾ ʧʽʜʪʨʠʤʢʠ ʥʘʩʣʽʜʫʻ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʦʩʦʙʣʠʚʦʩʪʽ ʦʙôʻʜʥʘʥʠʭ  

ʢʦʤʧʘʥʽʡ.  

ɼʣʷ ʟʚʝʜʝʥʥʷ ʜʦ ʟʘʛʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʮʝʩʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ɯʊ, 

ʥʝʦʙʭʽʜʥʦ ʚʧʨʦʚʘʜʠʪʠ ʜʝʢʽʣʴʢʘ ʧʨʦʮʝʩʽʚ. ʉʢʣʘʩʪʠ ʩʧʠʩʢʠ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʝʡ 

ʧʦʪʦʯʥʦʛʦ  ʩʪʘʥʫ ʧʨʦʮʝʩʽʚ ʚʠʤʦʛʘʤ (ITIL) ʪʘ ʥʘʡʢʨʘʱʠʤ ʧʨʘʢʪʠʢʘʤ ʚ ʛʘʣʫʟʽ, 

ʨʦʟʨʦʙʠʪʠ ʨʝʢʦʤʝʥʜʘʮʽʾ ʧʦ ʾʭ ʫʩʫʥʝʥʥʽ, ʦʧʪʠʤʽʟʘʮʽʾ ʧʦʪʦʯʥʠʭ ɯʊ-ʧʨʦʮʝʩʽʚ ʪʘ 

ʧʦ ʚʧʨʦʚʘʜʞʝʥʥʶ ʩʧʝʮʽʘʣʽʟʦʚʘʥʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ.   

ʂʨʽʤ ʪʦʛʦ, ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʦʮʽʥʢʫ ʚʠʪʨʘʪ ʥʘ ʧʽʜʪʨʠʤʢʫ ɯʊ-ʩʝʨʚʽʩʽʚ 

ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʨʠʪʠʯʥʦʩʪʽ ʾʭ ʬʫʥʢʮʽʦʥʘʣʫ, ʱʦ ʩʬʦʨʤʦʚʘʥʠʡ ʟʘʤʦʚʥʠʢʘʤʠ. 

ʇʦʪʨʽʙʥʦ ʪʘʢʦʞ ʧʦʜʙʘʪʠ ʧʨʦ ʤʝʪʦʜʠ ʟʘʭʠʩʪʫ ʚʽʜ ʥʘʤʘʛʘʥʴ 

ʥʝʩʘʥʢʮʽʦʥʦʚʘʥʦʛʦ ʜʦʩʪʫʧʫ ʜʦ ʽʥʬʦʨʤʘʮʽʾ, DLP (Data Loss Prevention). 

ʆʧʪʠʤʽʟʘʮʽʷ ʩʢʣʘʜʫ ʧʨʘʮʽʚʥʠʢʽʚ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʜʦ ʚʠʪʽʢʘʥʥʷ ʟʘʢʨʠʪʦʾ 

ʽʥʬʦʨʤʘʮʽʾ, ʽ ʪʘʢʠʤ ʯʠʥʦʤ ʧʨʠʟʚʝʩʪʠ ʜʦ ʯʠʤʘʣʠʭ ʬʽʥʘʥʩʦʚʠʭ ʚʪʨʘʪ.  

ɼʣʷ ʘʫʪʩʦʨʩʠʥʛ ʮʝʥʪʨʫ ʦʙʨʦʙʢʠ ʜʘʥʠʭ (ʎʆɼ) ʧʦʪʨʽʙʥʦ ʧʝʨʝʜʙʘʯʠʪʠ 

ʟʨʦʩʪʘʥʥʷ ʥʘʚʘʥʪʘʞʝʥʥʷ. ɺ ʫʤʦʚʘʭ ʚʠʭʦʜʫ ʟ ʢʨʠʟʠ ʤʦʞʣʠʚʦ ʟʘʤʽʩʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʰʪʦʚʥʦʾ ʘʧʘʨʘʪʥʦʾ ʯʘʩʪʠʥʠ ʤʦʞʣʠʚʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʩʠʩʪʝʤ, 

ʱʦ ʨʦʟʤʽʱʝʥʽ ʥʘ ʟʦʚʥʽʰʥʽʭ ʘʫʪʩʦʨʩʠʥʛʦʚʠʭ ʤʘʡʜʘʥʯʠʢʘʭ.  
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ʆʧʪʠʤʽʟʘʮʽʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʟʘʩʦʙʽʚ ʤʽʩʪʠʪʴ ʪʘʢʽ ʧʦʟʠʮʽʾ: 

ï ʟʙʝʨʝʞʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʧʦʚʠʥʥʝ ʟʤʝʥʰʫʚʘʪʠʩʴ ʟʘ ʨʘʭʫʥʦʢ ʦʙôʻʜʥʘʥʴ 

ʨʝʩʫʨʩʽʚ ʚʩʽʭ ʢʦʤʧʘʥʽʡ, ʱʦ ʧʦʻʜʥʫʶʪʴʩʷ;  

ï ʦʨʛʘʥʽʟʘʮʽʷ ʟʙʝʨʝʞʝʥʥʷ, ʟʘʭʠʩʪʫ, ʦʙʨʦʙʢʠ, ʩʪʨʫʢʪʫʨʫʚʘʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʜʦʟʚʦʣʷʻ ʧʽʜʥʷʪʠ ʧʨʠʙʫʪʢʠ ʪʘ ʩʢʦʨʦʪʠʪʠ ʚʠʜʘʪʢʠ. ʗʢʱʦ ʧʨʠ 

ʮʴʦʤʫ ʚʨʘʭʫʚʘʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʨʦʟʚʠʪʢʫ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʮʝʥʘʨʽʾʚ, ʪʦ ʤʦʞʣʠʚʦ 

ʧʨʦʚʝʩʪʠ ʙʘʛʘʪʦʧʘʨʘʤʝʪʨʠʯʥʫ ʦʧʪʠʤʽʟʘʮʽʶ.  

ʆʧʪʠʤʽʟʫʚʘʪʠ ʩʠʩʪʝʤʫ ʟʙʝʨʝʞʝʥʥʷ ʜʘʥʠʭ ʤʦʞʣʠʚʦ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʦʩʣʽʜʦʚʥʠʭ ʩʪʘʜʽʡ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʽʥʬʦʨʤʘʮʽʾ 

(ILM) ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʦʧʪʠʤʘʣʴʥʦʛʦ ʪʨʘʬʽʢʫ ʧʨʠ ʨʝʟʝʨʚʥʦʤʫ ʢʦʧʽʶʚʘʥʥʽ ʪʘ 

ʚʽʜʜʘʣʝʥʦʾ ʨʝʧʣʽʢʘʮʽʾ ʜʘʥʠʭ ʨʝʧʣʽʢʘʮʽʾ ʨʝʟʝʨʚʥʦʛʦ ʢʦʧʽʶʚʘʥʥʷ.  

ɼʣʷ ʪʦʛʦ, ʱʦʙ ʜʦʙʠʪʠʩʷ ʟʣʘʛʦʜʞʝʥʦʾ ʢʦʤʘʥʜʥʦʾ ʨʦʙʦʪʠ, ʜʫʞʝ ʚʘʞʣʠʚʦ 

ʚʠʜʘʣʠʪʠ ʙʫʜʴ ʷʢʽ ʤʦʞʣʠʚʽ ʚʠʢʨʠʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʘʙʦ ʾʾ ʥʝʧʦʚʥʦʪʫ. ɺ 

ʽʥʰʠʭ ʚʠʧʘʜʢʘʭ ʚʪʨʘʪʠ ʚʽʜ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʚʠʢʨʠʚʣʝʥʥʷ ʤʦʞʫʪʴ ʙʫʪʠ 

ʥʘʩʪʽʣʴʢʠ ʚʝʣʠʢʽ, ʱʦ ʧʨʠʡʥʷʪʽ ʨʽʰʝʥʥʷ ʙʫʜʫʪʴ ʥʝʚʽʨʥʠʤʠ ʚ ʩʚʦʾʡ ʦʩʥʦʚʽ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʚʘʞʣʠʚʦ ʧʨʠ ʚʨʘʭʫʚʘʥʥʽ ʡʤʦʚʽʨʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ 

ʜʦʩʪʦʚʽʨʥʦ ʦʮʽʥʶʚʘʪʠ ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʡʤʦʚʽʨʥʦʩʪʽ. 

ɺʩʝ ʮʝ ʤʦʞʝ ʥʝ ʪʽʣʴʢʠ ʟʘʪʨʠʤʘʪʠ ʦʙôʻʜʥʘʥʥʷ ʪʘ ʟʙʽʣʴʰʠʪʠ ʚʠʜʘʪʢʠ, ʘ 

ʪʘʢʦʞ ʩʪʚʦʨʠʪʠ ʧʦʤʠʣʢʦʚʽ ʤʦʪʠʚʠ ʽ ʧʨʽʦʨʠʪʝʪʠ ʜʽʡ ʥʘ ʤʘʡʙʫʪʥʻ.  

ʋʥʠʢʥʫʪʠ ʮʠʭ ʧʨʦʙʣʝʤ ʜʦʧʦʤʦʞʝ ʚʠʢʦʨʠʩʪʘʥʥʷ IT-ʪʝʭʥʦʣʦʛʽʡ, ʪʘ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʝʨʝʚʝʩʪʠ ʙʽʟʥʝʩ ʥʘ ʷʢʽʩʥʦ ʚʠʩʦʢʠʡ 

ʨʽʚʝʥʴ.  

ʇʝʨʝʣʽʯʝʥʽ ʧʨʦʮʝʩʠ ʪʘ ʾʭ ʩʪʦʭʘʩʪʠʯʥʽ ʪʘ ʜʠʥʘʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ ʩʪʘʥʫ ʢʦʤʧʘʥʽʡ, 

ʷʢʽ ʧʽʜʜʘʶʪʴʩʷ ʧʨʦʮʝʜʫʨʘʤ ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ. 

 

1.2 ɯʩʥʫʶʯʽ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʩʪʘʥʫ IT ʢʦʤʧʘʥʽʡ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʽ 

ʪʝʭʥʦʣʦʛʽʾ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʥʘʩʣʽʜʢʽʚ ʨʽʰʝʥʴ ʧʨʠ ʫʧʨʘʚʣʽʥʥʽ ʾʭ ʨʦʟʚʠʪʢʦʤ 

 

ʈʦʟʨʦʙʢʘ ʧʨʦʝʢʪʽʚ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʚʢʣʶʯʘʻ ʧʨʦʮʝʜʫʨʠ, 

ʟʘʩʥʦʚʘʥʽ ʥʘ ʦʩʦʙʣʠʚʦʤʫ ʧʨʦʝʢʪʥʦ-ʢʝʨʦʚʘʥʦʤʫ ʧʽʜʭʦʜʽ ʜʦ ʚʩʽʭ ʩʪʘʜʽʡ 
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ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʝʢʪʫ. [10]. ʆʜʥʦʯʘʩʥʦ, ʪʘʢʽ ʧʨʦʝʢʪʠ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ 

ʥʘʡʙʽʣʴʰ ʨʠʟʠʢʦʚʘʥʠʭ ʽʥʚʝʩʪʠʮʽʡ [11]. ɿʘ ʧʦʢʘʟʥʠʢʘʤʠ ʤʥʦʞʠʥʠ ʜʘʥʠʭ 

Standish Group [12], ʡʤʦʚʽʨʥʽʩʪʴ ʫʩʧʽʰʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʽ ʚʧʨʦʚʘʜʞʝʥʥʷ 

(ʩʫʧʨʦʚʦʜʫ) ɯʊ ʧʨʦʝʢʪʫ ʤʝʥʰ ʥʽʞ 0,5. ʆʜʥʘʢ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ 

ʧʽʜʧʨʠʻʤʩʪʚ, ʱʦ ʚʠʢʦʥʫʶʪʴ ʟʘʤʦʚʣʝʥʥʷ ʚ ɯʊ ʩʬʝʨʽ ʚ ʫʤʦʚʘʭ ʞʦʨʩʪʢʦʾ 

ʢʦʥʢʫʨʝʥʮʽʾ ʥʝ ʤʦʞʫʪʴ ʽʩʥʫʚʘʪʠ ʧʨʠ ʪʘʢʠʭ ʥʠʟʴʢʠʭ ʧʦʢʘʟʥʠʢʘʭ ʨʠʟʠʢʫ. 

ʋʢʨʘʾʥʘ ʟʘʡʤʘʣʘ 73 ʤʽʩʮʝ ʟ 166 ʢʨʘʾʥ ʚ 2014 ʨ ʟʘ ʜʘʥʠʤʠ International 

Telecommunication Union [13] ʧʨʠ ʆʆʅ ʚ ʩʬʝʨʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʽ 

79 ʤʽʩʮʝ ʚ 2017 ʨ, ʱʦ ʛʦʚʦʨʠʪʴ ʧʨʦ ʪʝʥʜʝʥʮʽʶ ʧʦʛʽʨʰʝʥʥʷ ʚ ʮʽʡ ʦʙʣʘʩʪʽ.  

ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʮʝ, ʝʢʦʥʦʤʽʯʥʘ ʧʨʠʚʘʙʣʠʚʽʩʪʴ ʨʦʟʨʦʙʦʢ ʚ IT ʩʬʝʨʽ 

ʧʦʷʩʥʶʻʪʴʩʷ ʚʠʩʦʢʦʶ ʽʥʚʝʩʪʠʮʽʡʥʦʶ ʘʢʪʠʚʥʽʩʪʶ ʽ ʤʦʞʣʠʚʽʩʪʶ ʦʪʨʠʤʘʥʥʷ 

ʧʨʠʙʫʪʢʫ ʙʝʟ ʽʩʪʦʪʥʠʭ ʬʽʥʘʥʩʦʚʠʭ ʚʢʣʘʜʝʥʴ ʚ ʤʘʪʝʨʽʘʣʴʥʽ ʦʙ'ʻʢʪʠ 

(ʥʝʨʫʭʦʤʽʩʪʴ, ʤʘʪʝʨʽʘʣʠ, ʩʠʨʦʚʠʥʫ ʽ ʪʘʢʝ ʽʥʰʝ) [14]. ʇʨʘʢʪʠʯʥʝ ʟʥʠʞʝʥʥʷ 

ʢʦʥʢʫʨʝʥʪʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ IT ʢʦʤʧʘʥʽʡ ʯʘʩʪʢʦʚʦ ʧʦʷʩʥʶʻʪʴʩʷ ʩʣʘʙʢʠʤ 

ʨʽʚʥʝʤ ʧʽʜʪʨʠʤʢʠ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʘʤʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʽ 

ʚʧʨʦʚʘʜʞʝʥʥʽ ɯʊ ʧʨʦʝʢʪʽʚ [15].  

ʂʨʽʤ ʪʦʛʦ, ʩʫʯʘʩʥʠʡ ʜʽʣʦʚʠʡ ʢʣʽʤʘʪ ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʙʝʟʧʝʨʝʨʚʥʠʤ 

ʟʨʦʩʪʘʥʥʷʤ ʢʦʥʢʫʨʝʥʮʽʾ, ʟʤʽʱʝʥʥʷʤ ʧʨʠʙʫʪʢʫ ʽ ʰʚʠʜʢʦʧʣʠʥʥʠʤʠ 

ʪʝʭʥʦʣʦʛʽʷʤʠ [16]. ʋʢʨʘʾʥʩʴʢʠʡ ʨʠʥʦʢ IT ʧʦʩʣʫʛ ʰʚʠʜʢʦ ʨʦʟʚʠʚʘʻʪʴʩʷ ʪʘ 

ʭʘʨʘʢʪʝʨʠʟʫʻʪʴʩʷ ʥʝʩʪʘʙʽʣʴʥʽʩʪʶ ʬʽʥʘʥʩʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽ ʩʢʣʘʜʥʽʩʪʶ 

ʧʽʜʪʨʠʤʢʠ ʥʘʣʝʞʥʦʛʦ ʨʽʚʥʷ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ IT ʢʦʤʧʘʥʽʡ  

ɿʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʟʣʠʪʪʷ ʽ ʧʦʛʣʠʥʘʥʴ (M & A) ʜʣʷ ʫʧʨʘʚʣʽʥʥʷ ʨʠʥʢʦʤ 

ʧʦʩʣʫʛ ʽ ʚʠʨʦʙʥʠʮʪʚʘ ʚ ʩʬʝʨʽ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ 

ʩʪʘʙʽʣʽʟʫʚʘʪʠ ʨʠʟʠʢʠ ʬʽʥʘʥʩʦʚʠʭ ʚʢʣʘʜʝʥʴ ʚ ʨʠʥʦʢ IT [17].  

ʆʜʠʥ ʟ ʚʘʞʣʠʚʠʭ ʢʦʤʧʦʥʝʥʪ ʟʣʠʪʪʷ ʽ ʧʦʛʣʠʥʘʥʴ ʻ ʷʢʽʩʥʘ ʦʮʽʥʢʘ 

ʚʘʨʪʦʩʪʽ ʽ ʩʪʘʥʫ ʢʦʤʧʘʥʽʾ, ʧʦʚ'ʷʟʘʥʦʾ ʟ ʨʦʟʨʦʙʢʦʶ IT. ɻʦʣʦʚʥʠʤ ʟʘʚʜʘʥʥʷʤ 

ʟʣʠʪʪʷ ʽ ʧʦʛʣʠʥʘʥʴ ʻ ʟʙʽʣʴʰʝʥʥʷ ʮʽʥʥʦʩʪʽ ʩʪʚʦʨʶʚʘʥʠʭ ʢʦʤʧʘʥʽʻʶ ʦʙ'ʻʢʪʽʚ. 

ʇʨʠ ʮʴʦʤʫ ʚʘʨʪʽʩʪʴ ʦʙ'ʻʜʥʘʥʥʷ ʬʽʨʤ ʧʦʚʠʥʥʘ ʥʘʜʘʪʠ ʙʽʣʴʰʝ ʩʫʤʘʨʥʠʭ 

ʮʽʥʥʦʩʪʝʡ ʢʦʤʧʦʥʝʥʪ ʟʣʠʪʪʷ. ʇʦʨʫʰʝʥʥʷ ʮʴʦʛʦ ʧʨʘʚʠʣʘ ʤʦʞʣʠʚʦ ʧʨʠ 

ʥʝʧʨʘʚʠʣʴʥʽʡ ʦʮʽʥʮʽ ʨʠʟʠʢʽʚ ʩʪʘʥʫ ʢʦʤʧʘʥʽʡ. 
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ɹʝʟʫʤʦʚʥʦ, ʚ ʧʝʨʰʫ ʯʝʨʛʫ ʟ ʧʦʢʘʟʥʠʢʽʚ çʮʽʥʥʦʩʪʽè ʢʦʤʧʘʥʽʾ, ʥʝʦʙʭʽʜʥʦ 

ʚʠʟʥʘʯʠʪʠ ʾʾ ʬʽʥʘʥʩʦʚʫ ʚʘʨʪʽʩʪʴ ʽ ʩʧʨʦʤʦʞʥʽʩʪʴ. ʇʨʠ ʮʴʦʤʫ ʥʝʦʙʭʽʜʥʦ 

ʘʥʘʣʽʟʫʚʘʪʠ ʦʜʥʦʯʘʩʥʦ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʬʽʥʘʥʩʦʚʠʡ ʩʪʘʥ. 

ʅʝʦʙʭʽʜʥʦ ʥʘʤʘʛʘʪʠʩʷ ʜʦʩʷʛʪʠ ʷʢʦʤʦʛʘ ʚʠʱʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʠʥʝʨʛʽʾ 

(ʜʦʜʘʪʢʦʚʦʾ ʮʽʥʥʦʩʪʽ, ʱʦ ʚʠʥʠʢʘʻ ʚ ʨʝʟʫʣʴʪʘʪʽ M & A) [18]. 

ʈʽʰʝʥʥʷ ʧʝʨʝʨʘʭʦʚʘʥʠʭ ʟʘʚʜʘʥʴ ʧʦʚ'ʷʟʘʥʦ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ ʙʽʣʴʰ 

ʩʢʣʘʜʥʦʾ ʤʝʪʦʜʦʣʦʛʽʯʥʦʾ ʙʘʟʠ ʦʙʨʦʙʢʠ ʜʘʥʠʭ, ʟʘʩʪʦʩʫʚʘʥʥʷ ʨʽʟʥʠʭ ʤʦʜʝʣʝʡ ʽ 

ʘʣʛʦʨʠʪʤʽʚ ʦʮʽʥʢʠ ʮʽʥʥʦʩʪʝʡ ʽ ʚʘʨʪʦʩʪʝʡ [16]. 

ʆʜʥʘʢ, ʽ ʚ ʮʴʦʤʫ ʚʠʧʘʜʢʫ, ʦʪʨʠʤʘʥʥʷ ʜʦʩʪʦʚʽʨʥʠʭ ʦʮʽʥʦʢ ʧʨʠ ʘʥʘʣʽʟʽ 

ʜʘʥʠʭ ʟʘ ʫʤʦʚʠ ʥʘʷʚʥʦʩʪʽ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ, ʤʦʞʝ 

ʧʽʜʜʘʚʘʪʠʩʷ ʩʫʤʥʽʚʫ ʚ ʟʚ'ʷʟʢʫ ʟʽ ʩʪʦʭʘʩʪʠʯʥʠʤ ʭʘʨʘʢʪʝʨʦʤ ʚʭʽʜʥʠʭ ʜʘʥʠʭ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʤʦʞʥʘ ʚʠʜʽʣʠʪʠ ʨʷʜ ʚʘʞʣʠʚʠʭ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ 

ʟʘʚʜʘʥʴ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʨʽʰʫʚʘʪʠʩʷ ʩʫʤʽʱʝʥʠʤʠ ʤʝʪʦʜʘʤʠ ʟʣʠʪʪʷ ʽ ʧʦʛʣʠʥʘʥʴ 

ʽ ʤʝʪʦʜʘʤʠ ʦʮʽʥʢʠ ʡʤʦʚʽʨʥʦʩʪʽ ʥʘʩʪʘʥʥʷ ʥʘʩʣʽʜʢʽʚ ʚʽʜ ʟʣʠʪʪʷ ʽ ʧʦʛʣʠʥʘʥʴ. 

ɼʣʷ ʦʪʨʠʤʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʥʫ ʢʦʤʧʘʥʽʡ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʙʝʟʣʽʯ 

ʤʝʪʦʜʽʚ, ʪʘʢʠʭ ʷʢ: ʘʥʘʣʽʟ DCF, ʘʥʘʣʽʟ ʧʦʨʽʚʥʷʥʥʦʩʪʽ ʢʦʤʧʘʥʽʡ, ʦʮʽʥʢʘ 

ʧʨʝʮʝʜʝʥʪʥʠʭ ʦʧʝʨʘʮʽʡ [18]. ɹʽʣʴʰʽʩʪʴ ʤʝʪʦʜʽʚ ʽ ʦʧʝʨʘʮʽʡ ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 

ʘʥʘʣʽʟʽ ʝʢʦʥʦʤʽʯʥʠʭ ʽ, ʯʘʩʪʢʦʚʦ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ɸʣʝ ʪʘʢʦʞ 

ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʩʪʦʭʘʩʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʦʙ'ʻʢʪʽʚ ʽ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʪʦʜʠ ʽ ʤʦʜʝʣʽ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʦʮʽʥʠʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʽ 

ʥʘʩʣʽʜʢʠ ʟʤʽʥʠ ʟʘʟʥʘʯʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 

ʱʦʜʦ ʩʪʘʥʫ ʪʘ ʫʧʨʘʚʣʽʥʥʷ IT ʧʨʦʝʢʪʘʤʠ ʤʦʞʝ ʙʫʪʠ ʧʨʽʦʨʠʪʝʪʥʦ ʟʘʩʥʦʚʘʥʝ ʥʘ 

ʤʝʪʦʜʘʭ ʽ ʤʦʜʝʣʷʭ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʝʪʘʧʽʚ IT ʨʦʟʨʦʙʦʢ [19].  

ʄʦʜʝʣʽ ʪʘ ʤʝʪʦʜʠ ʬʽʥʘʥʩʦʚʠʭ ʦʮʽʥʦʢ ʰʠʨʦʢʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʽ 

ʨʝʘʣʽʟʦʚʘʥʽ ʧʨʦʛʨʘʤʥʠʤʠ ʧʨʦʜʫʢʪʘʤʠ [17], ʪʘʢʠʤʠ ʷʢ: 

ï ʧʘʢʝʪ ʤʦʜʝʣʶʚʘʥʥʷ ʜʽʣʦʚʦʾ ʦʮʽʥʢʠ; 

ï FP&A Monthly Cash Flow Forecast Modeling; 

ï ʧʘʢʝʪ ʩʮʝʥʘʨʽʾʚ ʽ ʘʥʘʣʽʟʫ ʯʫʪʣʠʚʦʩʪʽ; 

ï ʬʽʥʘʥʩʦʚʘ ʤʦʜʝʣʴ ʩʪʘʨʪʘʧʘ; 

ï ʤʦʜʝʣʶʚʘʥʥʷ ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʥʷ (M&A); 

ï LBO Model ï Leveraged Buyout Modeling Course; 
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ï NPV (net present value ï çʯʠʩʪʘ ʧʨʠʚʝʜʝʥʘ ʚʘʨʪʽʩʪʴè); 

ï ROI (return on investment ï çʚʽʜʜʘʯʘ ʥʘ ʽʥʚʝʩʪʠʮʽʾè). 

ʆʜʥʘʢ ʧʦʚʥʦʤʘʩʰʪʘʙʥʠʭ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ P & L (ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʚ 

ʦʩʥʦʚʥʦʤʫ ʚ ʬʽʥʘʥʩʦʚʠʭ ʟʚʽʪʘʭ ʢʦʤʧʘʥʽʡ), ʟʘʛʘʣʴʥʦʧʨʠʡʥʷʪʠʭ ʜʣʷ ʦʮʽʥʢʠ IT 

ʢʦʤʧʘʥʽʡ ʥʝʤʘʻ [18]. ʂʨʽʤ ʪʦʛʦ ʥʝ ʚ ʧʦʚʥʽʡ ʤʽʨʽ ʚʨʘʭʦʚʫʻʪʴʩʷ ʜʠʥʘʤʽʯʥʠʡ 

ʬʘʢʪʦʨ ʚʧʣʠʚʫ ʩʪʘʥʫ ʨʦʟʨʦʙʢʠ IT ʧʨʦʝʢʪʽʚ ʥʘ ʜʦʭʦʜʠ ʽ ʚʠʪʨʘʪʠ. 

ɸʥʘʣʽʟ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʥʷ ʬʽʥʘʥʩʦʚʦʛʦ ʟʚʽʪʫ 

P&L ʥʘʡʯʘʩʪʽʰʝ ʩʧʠʨʘʻʪʴʩʷ ʥʘ ʧʦʪʦʯʥʽ ʧʦʢʘʟʥʠʢʠ ʽ ʤʦʞʝ ʙʫʪʠ ʯʘʩʪʢʦʚʦ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʜʣʷ ʧʨʦʣʦʥʛʘʮʽʾ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘ ʜʝʷʢʠʡ 

(ʥʘʡʯʘʩʪʽʰʝ ʦʙʤʝʞʝʥʠʡ) ʧʝʨʽʦʜ [18].  

ʇʨʠ ʮʴʦʤʫ ʧʨʘʢʪʠʯʥʦ ʥʝ ʚʠʟʥʘʯʘʶʪʴʩʷ ʽ ʢʽʣʴʢʽʩʥʦ ʥʝ ʚʨʘʭʦʚʫʶʪʴʩʷ 

ʩʪʦʭʘʩʪʠʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʥʝ ʚʟʘʻʤʦʧʦʚ'ʷʟʘʥʠʭ ʚʧʣʠʚʘʶʯʠʭ ʧʨʦʮʝʩʽʚ [20]. 

ʅʘʧʨʠʢʣʘʜ, ʪʘʢʠʭ ʷʢ ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʡ ʨʽʚʝʥʴ ʢʦʤʘʥʜʠ ʨʦʟʨʦʙʥʠʢʽʚ, ʾʭ ʨʽʚʝʥʴ 

ʤʦʪʠʚʘʮʽʾ, ʥʦʨʤʘʪʠʚʥʘ ʙʘʟʘ, ʱʦ ʚʠʟʥʘʯʘʻ ʨʦʙʦʪʫ IT ʢʦʤʧʘʥʽʾ ʽ ʙʘʛʘʪʦ ʽʥʰʠʭ 

[18].  

ʆʩʥʦʚʥʦʶ ʦʩʦʙʣʠʚʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʤʦʚʽʨʥʽʩʥʠʭ ʤʦʜʝʣʝʡ ʻ ʪʝ, ʱʦ 

ʬʽʥʘʥʩʦʚʽ ʥʘʩʣʽʜʢʠ ʨʦʟʨʦʙʢʠ ɯʊ-ʧʨʦʝʢʪʫ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʚʠʧʘʜʢʦʚʘ 

ʚʝʣʠʯʠʥʘ. ʈʠʟʠʢʠ ʧʨʦʝʢʪʫ ʚʨʘʭʦʚʫʶʪʴʩʷ ʚ ʦʩʦʙʣʠʚʦʩʪʷʭ ʬʫʥʢʮʽʡ ʨʦʟʧʦʜʽʣʫ 

ʩʪʦʭʘʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ [20]. ʋ ʮʴʦʤʫ ʩʝʥʩʽ ʧʦʥʷʪʪʷ çʨʠʟʠʢʫè ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʷʢ ʡʤʦʚʽʨʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʧʝʚʥʠʭ ʧʦʜʽʡ ʟʘ ʧʝʚʥʠʭ ʫʤʦʚ ʚ ʟʘʜʘʥʠʡ ʧʝʨʽʦʜ 

ʯʘʩʫ. ʉʘʤʽ ʩʪʦʭʘʩʪʠʯʥʽ ʧʦʜʽʾ ʧʦʚʠʥʥʽ ʧʽʜʣʷʛʘʪʠ ʬʦʨʤʘʣʽʟʘʮʽʾ ʽ ʤʦʞʫʪʴ ʙʫʪʠ 

ʦʮʽʥʝʥʽ ʷʢ ʷʢʽʩʥʦ, ʪʘʢ ʽ ʢʽʣʴʢʽʩʥʦ ʥʘ ʧʽʜʩʪʘʚʽ ʢʨʠʪʝʨʽʘʣʴʥʠʭ ʧʘʨʘʤʝʪʨʽʚ, 

ʭʘʨʘʢʪʝʨʥʠʭ ʜʣʷ ʥʘʩʣʽʜʢʽʚ ʾʭ ʨʝʘʣʽʟʘʮʽʾ.  

ʇʨʠ ʮʴʦʤʫ ʚʠʟʥʘʯʝʥʥʷ ʷʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʝʢʦʥʦʤʽʯʥʦʛʦ ʩʪʘʥʫ 

ʥʘʡʯʘʩʪʽʰʝ ʟʘʩʥʦʚʘʥʽ ʥʘ ʟʙʘʣʘʥʩʦʚʘʥʽʡ ʩʠʩʪʝʤʽ ʧʦʢʘʟʥʠʢʽʚ (Balanced 

Scorecard, BSC) [13]. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʧʨʦʙʣʝʤʘ ʷʢʽʩʥʦʛʦ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ ʜʽʷʣʴʥʦʩʪʽ 

ʘʥʘʣʽʟʦʚʘʥʠʭ IT ʢʦʤʧʘʥʽʡ ʤʦʞʝ ˇʨʫʥʪʫʚʘʪʠʩʷ ʥʘ ʨʽʰʝʥʥʽ ʨʷʜʫ ʟʘʚʜʘʥʴ ʟ 

ʦʮʽʥʢʠ ʩʪʘʥʫ ʬʽʥʘʥʩʦʚʠʭ ʧʦʪʦʢʽʚ ʽ ʢʦʥʢʫʨʝʥʪʥʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʨʠʩ. 1.1). 

ɿʦʢʨʝʤʘ, ʚʩʽ ʨʦʟʛʣʷʥʫʪʽ ʚʠʱʝ ʧʦʢʘʟʥʠʢʠ ʬʽʥʘʥʩʦʚʠʭ ʧʦʪʦʢʽʚ ʚ 

ʧʝʨʩʧʝʢʪʠʚʽ ʤʦʞʫʪʴ ʙʫʪʠ ʦʮʽʥʝʥʽ ʧʦʢʘʟʥʠʢʘʤʠ BSC [18], ʥʘʧʨʠʢʣʘʜ: 
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Å ʩʧʦʞʠʚʯʘ ʮʽʥʥʽʩʪʴ - ʧʘʨʘʤʝʪʨʘʤʠ ʷʢʦʩʪʽ ʧʨʦʜʫʢʮʽʾ ʪʘ ʧʦʩʣʫʛ, ʘ ʪʘʢʦʞ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʧʣʠʚʫ ʥʘ ʢʣʽʻʥʪʽʚ ʽ ʩʧʦʞʠʚʘʯʽʚ; 

Å ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʽʩʪʴ - ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʨʠʥʢʦʚʦʛʦ ʧʘʨʠʪʝʪʫ; 

Å ʪʝʭʥʦʣʦʛʽʯʥʽ ʧʦʢʘʟʥʠʢʠ - ʧʦʨʽʚʥʷʥʥʷ ʧʘʢʝʪʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ ʟ ʥʘʡʙʽʣʴʰ ʜʦʩʢʦʥʘʣʠʤʠ ʽʥʥʦʚʘʮʽʷʤʠ (ʧʝʨʝʜʦʚʽ ʪʝʭʥʦʣʦʛʽʾ, 

ʩʝʨʪʠʬʽʢʘʮʽʡʥʽ ʢʦʰʪʠ, ʟʘʛʘʣʴʥʦʚʠʟʥʘʥʽ ʣʽʜʝʨʠ); 

 

 

ʈʠʩʫʥʦʢ 1.1 ï ʗʢʽʩʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʦʮʽʥʢʘ IT ʧʨʦʝʢʪʫ 

 

Å ʨʽʚʝʥʴ ʢʦʤʧʝʪʝʥʮʽʡ - ʯʘʩʪʢʘ ʩʝʨʪʠʬʽʢʦʚʘʥʠʭ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʽ ʙʽʟʥʝʩ-

ʧʨʦʮʝʩʽʚ (ʧʝʚʥʠʡ ʨʽʚʝʥʴ ʬʦʨʤʘʣʽʟʘʮʽʾ). 

ʗʢʽʩʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʦʮʽʥʢʘ ʧʨʦʚʦʜʠʪʴʩʷ ʥʘ ʧʽʜʩʪʘʚʽ ʦʮʽʥʢʠ ʟʤʽʥʠ 

ʧʦʢʘʟʥʠʢʽʚ BSC, ʨʦʟʨʘʭʫʥʢʫ ʩʫʤʘʨʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʚʘʛ ʨʽʟʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽ 

ʧʦʰʫʢʫ ʧʨʦʝʢʪʽʚ ʟ ʤʘʢʩʠʤʘʣʴʥʦʶ ʩʫʤʘʨʥʦʶ ʢʘʪʝʛʦʨʽʻʶ ʰʣʷʭʦʤ ʟʽʩʪʘʚʣʝʥʥʷ 

ʛʨʫʧ ʧʦʢʘʟʥʠʢʽʚ. 

ɺʩʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʦʢʘʟʥʠʢʠ ʤʦʞʫʪʴ ʙʫʪʠ ʦʮʽʥʝʥʽ ʽ ʨʘʥʞʫʚʘʥʥʽ ʟʘ 

ʩʪʫʧʝʥʝʤ ʾʭ ʚʽʜʭʠʣʝʥʴ ʽ ʡʤʦʚʽʨʥʦʩʪʽ ʜʦʩʷʛʥʝʥʥʷ ʧʝʚʥʠʭ ʚʝʣʠʯʠʥ (ʷʢ 

ʧʦʟʠʪʠʚʥʠʭ, ʪʘʢ ʽ ʥʝʛʘʪʠʚʥʠʭ ʚ ʝʢʦʥʦʤʽʯʥʦʤʫ ʩʝʥʩʽ). 

ʇʦʢʘʟʥʠʢʠ ʚʧʣʠʚʫ ʪʘ ʾʭ ʚʘʛʠ ʦʮʽʥʶʶʪʴʩʷ ʨʘʥʛʦʚʠʤʠ ʤʝʪʦʜʘʤʠ ʪʘ 

ʧʦʨʽʚʥʷʣʴʥʠʤʠ ʢʽʣʴʢʽʩʥʠʤʠ ʤʝʪʦʜʘʤʠ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʧʦʥʷʪʪʽ ʟʨʽʣʦʩʪʽ 

ʧʨʦʝʢʪʫ ʪʘ ʛʨʘʜʘʮʽʾ (ʢʣʘʩʠʬʽʢʘʮʽʾ) ʧʨʦʝʢʪʽʚ. 
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ɺʠʙʽʨ ʤʦʜʝʣʽ ʜʣʷ ʨʦʟʨʦʙʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʘʨʭʽʪʝʢʪʫʨʠ ʧʽʜʧʨʠʻʤʩʪʚʘ ʪʘ ʚʠʜʽʣʝʥʥʷ ʧʨʦʮʝʩʽʚ ʨʦʟʨʦʙʦʢ ʧʨʦʝʢʪʽʚ ï ʬʘʢʪʦʨ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʪʘ ʨʦʟʚʠʪʢʫ ʚ ʩʫʯʘʩʥʠʭ ʫʤʦʚʘʭ 

ʥʝʩʪʘʙʽʣʴʥʦʩʪʽ, ʱʦ ʜʦʟʚʦʣʷʻ ʟʥʘʯʥʦ ʧʽʜʚʠʱʠʪʠ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʽʩʪʴ 

ʧʽʜʧʨʠʻʤʩʪʚʘ [22, 23]. 

ɯʩʥʫʶʯʽ ʢʣʘʩʠʬʽʢʘʮʽʾ ɯʊ-ʧʨʦʝʢʪʽʚ ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʨʦʟʚʠʪʢʫ ʙʽʟʥʝʩ-

ʧʨʦʮʝʩʽʚ ʢʦʤʧʘʥʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʚʽʜʦʤʦʾ 

ʤʦʜʝʣʽ APQC Process Classification Framework [22], ʷʢʘ ʜʦʟʚʦʣʷʻ ʧʦʜʽʣʠʪʠ 

ʙʽʟʥʝʩ-ʧʨʦʮʝʩʠ IT ʢʦʤʧʘʥʽʾ ʥʘ ʜʝʢʽʣʴʢʘ ʢʘʪʝʛʦʨʽʡ (ʨʠʩ. 1.2): 

ï ʢʦʥʮʝʧʮʽʷ ʪʘ ʩʪʨʘʪʝʛʽʷ; 

ï ʧʨʦʝʢʪʠ ʪʘ ʧʦʩʪʘʥʦʚʢʘ ʟʘʚʜʘʥʴ; 

ï ʨʦʟʨʦʙʢʘ ʧʨʦʜʫʢʪʽʚ ʪʘ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ; 

ï ʧʨʦʜʘʞ  ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʦʟʨʦʙʦʢ ʪʘ ʧʦʩʣʫʛ; 

ï ʧʨʠʜʙʘʥʥʷ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʧʨʦʜʫʢʪʽʚ ʪʘ ʧʦʩʣʫʛ; 

ï ʫʧʨʘʚʣʽʥʥʷ ʩʣʫʞʙʘʤʠ ʨʦʙʦʪʠ ʟ ʟʘʤʦʚʥʠʢʘʤʠ ʪʘ ʩʫʧʨʦʚʦʜʦʤ 

ʨʦʟʨʦʙʦʢ; 

ï ʨʦʟʚʠʪʦʢ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʷʢʽʩʥʠʤ ʩʢʣʘʜʦʤ ʨʦʟʨʦʙʥʠʢʽʚ ʪʘ ʧʝʨʩʦʥʘʣʦʤ; 

ï ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʪʝʭʥʦʣʦʛʽʡ; 

ï ʫʧʨʘʚʣʽʥʥʷ ʬʽʥʘʥʩʘʤʠ; 

ï ʢʝʨʫʚʘʥʥʷ ʟʦʚʥʽʰʥʽʤʠ  ʟʚôʷʟʢʘʤʠ; 

ï ʫʧʨʘʚʣʽʥʥʷ ʟʥʘʥʥʷʤʠ, ʧʦʣʽʧʰʝʥʥʷ ʪʘ ʟʤʽʥʠ. 

ʈʦʟʫʤʽʥʥʷ ʪʦʛʦ, ʷʢʽ ʧʨʦʮʝʩʠ ʢʦʤʧʘʥʽʾ ʙʫʜʫʪʴ ʚʨʘʭʦʚʫʚʘʪʠʩʴ ɯʊ-

ʧʨʦʝʢʪʦʤ, ʘ ʪʘʢʦʞ ʧʨʦʚʝʜʝʥʥʷ ʚʥʫʪʨʽʰʥʴʦʛʦ ʘʫʜʠʪʫ ʟʨʽʣʦʩʪʽ 

ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʽʚ, ʽʩʥʫʻ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʢʠ ʡʤʦʚʽʨʥʦʩʪʽ 

ʫʩʧʽʭʫ ʧʨʦʝʢʪʫ. 

ɺʩʽ ʩʪʘʜʽʾ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ, ʧʝʨʝʣʽʯʝʥʽ ʥʘ ʨʠʩ. 1.2 ʧʦʚʠʥʥʽ ʙʫʪʠ 

ʧʦʚʥʽʩʪʶ ʦʭʦʧʣʝʥʽ ʝʢʩʧʝʨʪʘʤʠ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʘʥʘʣʽʟʫ ʣʦʛʽʯʥʠʭ ʟʚôʷʟʢʽʚ 

ʧʦʜʽʡ ʚ ʩʮʝʥʘʨʽʷʭ ʨʦʟʚʠʪʢʫ ʨʦʟʨʦʙʢʠ ʧʨʦʝʢʪʽʚ. ʇʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʘ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʦʧʝʨʘʮʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚʠʟʥʘʯʘʻ ʥʘʧʨʘʚʣʝʥʥʷ ʨʦʟʚʠʪʢʫ 

ʨʦʟʨʦʙʦʢ ʽ ʥʝ ʤʦʞʝ ʙʫʪʠ ʧʦʨʫʰʝʥʘ. 
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ʈʠʩʫʥʦʢ 1.2 ï ʄʦʜʝʣʴ APQC ʜʣʷ ʨʦʟʨʦʙʢʠ ʬʫʥʢʮʽʦʥʘʣʫ ʘʨʭʽʪʝʢʪʫʨʠ 

ʧʽʜʧʨʠʻʤʩʪʚʘ 

ʄʦʜʝʣʴ ENAPS - ʮʝ ʤʦʜʝʣʴ, ʱʦ ʦʪʨʠʤʘʥʘ ʟʘʚʜʷʢʠ ʚʠʢʦʥʘʥʥʶ 

ʩʧʝʮʽʘʣʽʟʦʚʘʥʦʛʦ ʧʨʦʝʢʪʫ ʧʦ ʧʦʨʽʚʥʷʣʴʥʦʤʫ ʙʝʥʯʤʘʨʢʠʥʛʫ, ʷʢʠʡ ʨʝʘʣʽʟʫʚʘʚ 

ʧʨʦʛʨʘʤʫ ENAPS (ɭʚʨʦʧʝʡʩʴʢʘ ʩʽʪʢʘ ʚʠʚʯʝʥʥʷ ʧʝʨʩʧʝʢʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ) 

(ʨʠʩ. 1.3) 

ɿʛʽʜʥʦ ʜʘʥʽʡ ʤʦʜʝʣʽ ʚʩʽ ʙʽʟʥʝʩ-ʧʨʦʮʝʩʠ ʜʽʣʷʪʴʩʷ ʥʘ ʧʝʨʚʠʥʥʽ - ʯʦʪʠʨʠ 

ʛʨʫʧʠ (ʱʦ ʩʪʚʦʨʶʶʪʴ ʮʽʥʥʽʩʪʴ) ʽ ʚʪʦʨʠʥʥʽ (ʩʫʧʨʦʚʽʜ, ʜʦʧʦʤʽʞʥʽ), ʟ ʷʢʠʭ 

ʧʦʪʽʤ ʚʽʜʦʢʨʝʤʣʶʶʪʴʩʷ ʧʨʦʮʝʩʠ ʨʦʟʚʠʪʢʫ. 

ʄʦʜʝʣʽ APQC ʪʘ ENAPS ʥʝ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʩʪʘʥʜʘʨʪʥʠʭ ʪʘ ʤʘʶʪʴ 

ʧʨʦʙʣʝʤʠ ʟ ʨʦʟʫʤʽʥʥʷʤ, ʘʣʝ ʧʦ ʩʫʢʫʧʥʦʩʪʽ ʧʦʢʘʟʥʠʢʽʚ ʻ ʥʘʡʙʽʣʴʰ 

ʚʽʜʧʦʚʽʜʥʠʤʠ ʜʣʷ ʧʦʙʫʜʦʚʠ ʟʘʛʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʧʨʦʮʝʩʽʚ, ʱʦ ʣʝʞʘʪʴ ʚ 

ʦʩʥʦʚʽ ʽʤʽʪʘʮʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʨʦʟʚʠʪʢʫ ʨʦʟʨʦʙʦʢ ʧʨʦʝʢʪʽʚ ʚ IT 

ʢʦʤʧʘʥʽʷʭ. 
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ʈʦʟʨʦʙʢʘ ʧʨʦʜʫʢʮʽʾ ʇʽʜʪʨʠʤʢʘ 

ǒ ɼʦʩʣʽʜʞʝʥʥʷ ʧʨʦʜʫʢʪʽʚ 

ǒ ʈʦʟʨʦʙʢʘ ʧʨʦʜʫʢʪʽʚ 

ǒ ʈʦʟʨʦʙʢʘ ʧʨʦʮʝʩʽʚ 

ǒ ʊʝʭʥʦʣʦʛʽʯʥʘ ʧʽʜʛʦʪʦʚʢʘ 

ɺʠʤʦʛʠ ʟʘʤʦʚʥʠʢʽʚ 

ǒ ʈʦʟʚʠʪʦʢ ʨʠʥʢʫ 

ǒ ʆʨʛʘʥʽʟʘʮʽʷ ʤʘʨʢʝʪʠʥʛʫ ʪʘ 
ʧʨʦʜʘʞ 

ǒ ʆʬʝʨʪʠ 

ɺʠʢʦʥʘʥʥʷ ʟʘʤʦʚʣʝʥʴ 

ǒ ʄʘʪʝʨʽʘʣʴʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ǒ ʇʣʘʥʫʚʘʥʥʷ ʪʘ ʫʧʨʘʚʣʽʥʥʷ 

ǒ ɺʠʨʦʙʥʠʮʪʚʦ ʪʘ 
ʚʧʨʦʚʘʜʞʝʥʥʷ ʧʨʦʜʫʢʮʽʾ 

ǒ ʉʫʧʨʦʚʽʜ ʪʘ 
ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʜʦʛʦʚʦʨʫ 

ʆʙʩʣʫʛʘ ʟʘʤʦʚʥʠʢʽʚ 

ǒ ʉʫʧʨʦʚʽʜ 

ǒ ɿʤʽʥʘ ʧʨʦʜʫʢʪʽʚ 

ǒ ʌʽʥʘʥʩʦʚʠʡ ʤʝʥʝʜʞʤʝʥʪ 

ǒ ʋʧʨʘʚʣʽʥʥʷ ʣʶʜʩʴʢʠʤʠ 
ʨʝʩʫʨʩʘʤʠ 

ǒ ʋʧʨʘʚʣʽʥʥʷ ʽʥʬʦʨʤʘʮʽʻʶ 

ǒ ʊʝʩʪʫʚʘʥʥʷ ʪʘ ʚʠʧʨʘʚʣʝʥʥʷ 
ʧʦʤʠʣʦʢ 

ǒ ʂʦʥʪʨʦʣʴ ʟʘ ʨʦʙʦʪʦʶ 
ʧʝʨʩʦʥʘʣʫ ʪʘ ʪʝʭʥʽʢʘ 

ʙʝʟʧʝʢʠ 

ʇʝʨʩʧʝʢʪʠʚʥʠʡ ʨʦʟʚʠʪʦʢ 

ǒ ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʧʦʪʦʯʥʦʛʦ 
ʧʨʦʮʝʩʫ 

ǒ ʇʽʜʚʠʱʝʥʥʷ ʢʚʘʣʽʬʽʢʘʮʽʾ 
ʧʝʨʩʦʥʘʣʫ 

ǒ ʈʦʟʰʠʨʝʥʥʷ ʙʘʟʠ 
ʤʘʪʝʨʽʘʣʴʥʦ-ʪʝʭʥʽʯʥʦʛʦ 

ʨʦʟʚʠʪʢʫ 

ǒ ʈʦʟʰʠʨʝʥʥʷ ʟʦʚʥʽʰʥʽʭ 
ʟʚôʷʟʢʽʚ 

ǒ ʉʪʨʘʪʝʛʽʯʥʝ ʧʣʘʥʫʚʘʥʥʷ 

 

ʈʠʩʫʥʦʢ 1.3 ï ʄʦʜʝʣʴ ENAPS ʜʣʷ ʨʦʟʨʦʙʢʠ ʬʫʥʢʮʽʦʥʘʣʫ ʘʨʭʽʪʝʢʪʫʨʠ 

ʧʽʜʧʨʠʻʤʩʪʚʘ 

ɺʩʽ ʧʨʦʮʝʩʠ, ʱʦ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʤʘʶʪʴ ʩʪʦʭʘʩʪʠʯʥʠʡ ʭʘʨʘʢʪʝʨ, ʪʦʤʫ 

ʤʦʞʥʘ ʨʦʟʛʣʷʜʘʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʾʭ ʚʠʢʦʥʘʥʥʷ ʚ ʩʫʢʫʧʥʦʩʪʽ ʪʘ ʬʦʨʤʫʚʘʥʥʷ 

ʨʠʟʠʢʫ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ ʧʨʦʝʢʪʽʚ. 

 

1.3 ɺʠʤʦʛʠ ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʠ ʦʮʽʥʮʽ ʩʪʘʥʫ IT ʢʦʤʧʘʥʽʡ 

 

ɼʣʷ ʚʨʘʭʫʚʘʥʥʷ ʩʪʦʭʘʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ ʚ 

IT ʢʦʤʧʘʥʽʷʭ, ʧʦʚôʷʟʘʥʠʭ ʟ ʧʨʠʡʥʷʪʠʤʠ ʧʨʠ ʧʦʛʣʠʥʘʥʥʽ ʪʘ ʟʣʠʪʪʽ ʨʽʰʝʥʥʷʤʠ 

ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʟʘ ʯʽʪʢʦ ʚʠʟʥʘʯʝʥʠʤʠ ʧʨʠʥʮʠʧʘʤʠ. 

ɽʢʩʧʝʨʪʠ, ʱʦ ʜʦʩʣʽʜʞʫʶʪʴ ʧʦʪʦʯʥʠʡ ʩʪʘʥ ʢʦʤʧʘʥʽʡ ʧʦʚʠʥʥʽ ʚʨʘʭʦʚʫʚʘʪʠ 

ʧʝʨʝʣʽʯʝʥʽ ʚ ʨʦʟʜʽʣʽ 1.1 ʪʘ 1.2 ʧʨʦʮʝʩʠ ʪʘ ʧʦʩʪʨʦʾʪʠ ʩʪʨʫʢʪʫʨʫ ʪʘ ʜʘʥʽ ʚ 

ʤʝʞʘʭ ʽʤʽʪʘʮʽʡʥʦ-ʩʪʘʜʽʻʚʦʾ ʤʦʜʝʣʽ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʨʦʟʨʦʙʦʢ ʚ IT 

ʢʦʤʧʘʥʽʷʭ.  

ɹʽʟʥʝʩ-ʧʨʦʮʝʩʠ ɺʪʦʨʠʥʥʽ ʧʨʦʮʝʩʠ 
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ɺʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ ʨʦʟʚʠʪʢʫ ʩʪʘʜʽʡ ʞʠʪʪʻʚʦʛʦ 

ʮʠʢʣʫ ʟʘʩʥʦʚʘʥʝ ʥʘ ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ ʣʦʛʽʯʥʦ ʧʦʚôʷʟʘʥʠʭ  

ʧʨʦʮʝʩʽʚ, ʱʦ ʻ ʭʘʨʘʢʪʝʨʥʠʤʠ ʜʣʷ ʢʦʤʧʘʥʽʡ ʱʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ, ʧʝʚʥʠʭ 

ʩʪʘʥʦʚʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʷʚʠʱ, ʷʢʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʨʠʙʫʪʢʽʚ, ʘʙʦ ʚʪʨʘʪ ʧʨʠ 

ʨʝʘʣʽʟʘʮʽʾ ʧʨʠʡʥʷʪʠʭ ʨʽʰʝʥʴ ʪʘ ʩʪʦʭʘʩʪʠʯʥʦʛʦ ʚʧʣʠʚʫ ʟʦʚʥʽʰʥʽʭ ʧʦʜʽʡ. ʇʨʠ 

ʮʴʦʤʫ ʤʘʪʝʤʘʪʠʯʥʦ ʧʨʠʙʫʪʦʢ ʘʙʦ ʟʙʠʪʦʢ ʚʽʜʨʽʟʥʷʻʪʴʩʷ ʣʠʰʝ ʟʥʘʢʦʤ ʟʘ 

ʥʘʧʨʘʚʣʝʥʥʷʤ ʥʘʩʣʽʜʢʽʚ. ɿʘ ʦʟʥʘʯʝʥʥʷʤ ʙʫʜʝʤʦ ʚʨʘʭʦʚʫʚʘʪʠ ʟʙʠʪʢʦʚʝ 

ʥʘʧʨʘʚʣʝʥʥʷ ʥʝʛʘʪʠʚʥʠʤ, ʘ ʧʨʠʙʫʪʢʦʚʝ ï ʧʦʟʠʪʠʚʥʠʤ. 

ʇʨʦʮʝʩʠ ʨʦʟʚʠʪʢʫ ʢʦʤʧʘʥʽʡ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʩʪʦʭʘʩʪʠʯʥʠʭ, ʦʜʥʘʢ,  

ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʽ ʟʚ'ʷʟʢʠ, ʤʘʶʪʴ ʦʨʽʻʥʪʘʮʽʶ ʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʪʘ ʯʘʩʽ ʽ 

ʤʦʞʫʪʴ ʦʧʠʩʫʚʘʪʠʩʴ n-ʚʠʤʽʨʥʠʤ ʦʨʽʻʥʪʦʚʘʥʠʤ ʛʨʘʬʦʤ (ʦʨʛʨʘʬʦʤ). ʇʨʠ 

ʮʴʦʤʫ ʚʝʨʰʠʥʠ ʛʨʘʬʘ ʚʽʜʧʦʚʽʜʥʽ ʜʦ ʩʪʘʥʽʚ i-ʾ ʘʥʘʣʽʟʫʻʤʦʾ ʚʝʣʠʯʠʥʠ ʘ ʜʫʛʠ 

ʤʦʞʫʪʴ ʙʫʪʠ ʟʚʘʞʝʥʽ ʡʤʦʚʽʨʥʽʩʥʠʤʠ ʢʽʣʴʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ, ʱʦ  ʚʭʦʜʷʪʴ 

ʜʦ ʤʘʪʝʤʘʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ ʷʢ ʩʪʦʭʘʩʪʠʯʥʽ ʜʘʥʽ, ʪʘʢ ʽ ʽʥʰʠʤʠ 

ʧʦʢʘʟʥʠʢʘʤʠ, ʷʢʽ ʥʝʦʙʭʽʜʥʽ ʜʣʷ ʚʠʨʘʭʫʚʘʥʥʷ ʨʠʟʠʢʫ ʪʘ ʧʦʨʽʚʥʷʣʴʥʦʛʦ 

ʧʨʦʮʝʩʫ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ.  

ʄʦʜʝʣʶʚʘʥʥʷ ʪʘʢʦʛʦ ʢʣʘʩʫ, ʧʦʻʜʥʘʥʝ ʚ ʦʩʥʦʚʽ ʟ ʤʦʜʝʣʷʤʠ ʪʠʧʫ 

ENAPS ʪʘ APQC ʜʦʟʚʦʣʷʻ ʫʨʘʭʫʚʘʪʠ ʥʝ ʪʽʣʴʢʠ ʣʦʛʽʯʥʽ ʟʚôʷʟʢʠ ʚ ʽʤʽʪʘʮʽʡʥʦ-

ʩʪʘʜʽʻʚʽʡ ʤʦʜʝʣʽ, ʚʥʫʪʨʽʰʥʽ ʧʦʜʽʾ ʚʟʘʻʤʥʦʛʦ ʚʧʣʠʚʫ ʧʨʠʡʥʷʪʠʭ ʨʽʰʝʥʴ, ʘʣʝ ʡ 

ʚʠʢʦʥʫʚʘʪʠ ʩʧʨʷʤʦʚʘʥʠʡ ʧʦʰʫʢ ʚ ʚʠʤʽʨʘʭ ʩʪʘʥʽʚ (search in measurements of 

state) ʧʦʻʜʥʘʥʴ ʩʧʦʣʫʯʝʥʴ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ ʢʦʤʧʘʥʽʾ. ʇʨʠ ʮʴʦʤʫ ʤʦʞʣʠʚʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʽʜʦʤʠʭ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʤʦʜʝʣʝʡ, ʥʘʧʨʠʢʣʘʜ ʢʣʘʩʫ 

IDEF [24-29]. ʋ ʟʚ'ʷʟʢʫ ʟʽ ʩʧʨʷʤʦʚʘʥʽʩʪʶ ʦʨʛʨʘʬʫ ʩʪʘʥʽʚ, ʾʭ ʥʝ ʤʦʞʥʘ 

ʚʽʜʥʝʩʪʠ ʜʦ ʢʣʘʩʠʯʥʠʭ ʄʘʨʢʽʚʩʴʢʠʭ ʧʨʦʮʝʩʽʚ, ʙʦ ʢʦʞʥʘ ʟʤʽʥʘ ʩʪʘʥʫ ʟʤʽʥʶʻ 

ʪʘʢʦʞ ʥʘʩʣʽʜʢʠ ʚʧʨʦʚʘʜʞʝʥʠʭ ʨʽʰʝʥʴ. ʆʜʥʘʢ ʮʽʣʢʦʤ ʤʦʞʣʠʚʦ ʨʝʘʣʽʟʫʚʘʪʠ 

ʧʦʰʫʢ ʝʡʣʝʨʦʚʠʭ ʣʘʥʮʶʛʽʚ ʦʨʛʨʘʬʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʘʪʠ ʧʦʰʫʢ ʚʩʽʭ 

ʤʦʞʣʠʚʠʭ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ ʪʘ ʚʠʟʥʘʯʠʪʠ ʷʢ ʡʤʦʚʽʨʥʽʩʪʴ ʾʭ 

ʨʝʘʣʽʟʘʮʽʾ, ʪʘʢ ʽ ʧʨʦʚʝʩʪʠ ʢʽʣʴʢʽʩʥʽ ʦʮʽʥʢʠ ʧʨʠʙʫʪʢʽʚ ʪʘ ʚʪʨʘʪ ʧʨʠ ʮʴʦʤʫ. 

ʆʩʥʦʚʥʦʶ ʮʽʣʣʶ ʤʦʜʝʣʶʚʘʥʥʷ IDEF3 ï ʘʥʘʣʽʪʠʯʥʝ ʦʧʠʩʘʥʥʷ ʧʨʦʮʝʩʽʚ 

ʚ ʧʝʚʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʩʫʤʽʩʥʠʭ ʧʦʜʽʡ ʟ ʤʦʞʣʠʚʽʩʪʶ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʧʝʚʥʠʭ ʥʘʩʣʽʜʢʽʚ. ʇʨʠ ʮʴʦʤʫ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʚʘ ʪʠʧʘ ʜʽʘʛʨʘʤ:  
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ï ʜʽʘʛʨʘʤʠ ʦʧʠʩʘʥʥʷ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʩʪʘʜʽʡ ʧʨʦʮʝʩʽʚ (Process Flow 

Description Diagrams ï PFDD); 

ï ʜʽʘʛʨʘʤʠ ʩʪʘʥʫ ʦʙôʻʢʪʽʚ ʪʘ ʡʦʛʦ ʧʨʦʮʝʩʽʚ ʪʨʘʥʩʬʦʨʤʘʮʽʡ (Object 

State Transition Network ï OSTN). 

ʆʩʥʦʚʥʽ ʝʣʝʤʝʥʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘʢʦʛʦ ʢʣʘʩʫ ʙʘʟʫʶʪʴʩʷ ʥʘ: ʦʜʠʥʠʮʷʭ 

ʧʨʦʮʝʩʽʚ (ʩʪʘʜʽʡ); ʟʚôʷʟʢʘʭ; ʧʝʨʝʭʨʝʩʪʷʭ; ʦʙôʻʢʪʘʭ ʧʦʩʠʣʘʥʴ.  

ʇʨʠʢʣʘʜ ʜʝʢʦʤʧʦʟʠʪʠʚʥʦʛʦ ʩʮʝʥʘʨʽʶ ʤʦʜʝʣʽ ʢʣʘʩʫ IDEF3 ʜʣʷ ʧʨʦʩʪʦʾ 

ʩʪʘʜʽʾ ʨʦʟʨʦʙʢʠ ʬʫʥʢʮʽʦʥʘʣʴʥʦʛʦ ʇɿ ʧʨʠʚʝʜʝʥʠʡ ʥʘ ʨʠʩ. 1.4. 

 

 

ʈʠʩʫʥʦʢ 1.4 ï ʇʨʠʢʣʘʜ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʟʨʦʙʢʠ ʇɿ ʢʣʘʩʫ IDEF3 

 

ɼʣʷ ʧʦʚʥʦʪʠ ʘʣʛʝʙʨʠ ʤʦʜʝʣʶʚʘʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʨʠ ʦʩʥʦʚʥʽ 

ʪʠʧʠ ʧʝʨʝʭʨʝʩʪʴ: ç&è - çʪʘè; çʆè - çʘʙʦè; çʍè - çʚʠʢʣʶʯʥʝ ɸɹʆè. 

ʋʤʦʚʠ ʜʣʷ ʧʦʚʥʦʮʽʥʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʚʠʤʦʛʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʢʽʣʴʢʽʩʥʠʭ ʟʥʘʯʝʥʴ ʨʠʟʠʢʫ ʧʦʚʠʥʥʽ ʩʢʣʘʜʘʪʠʩʷ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʩʪʫʧʥʠʭ  

ʦʩʦʙʣʠʚʦʩʪʝʡ: 

1. ʁʤʦʚʽʨʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʙʫʜʴ-ʷʢʦʛʦ i-ʛʦ ʧʨʦʮʝʩʫ, ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ 

ʘʙʦ ʧʦʜʽʾ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʨʦʟʚʠʪʢʫ ʢʦʤʧʘʥʽʡ ʧʦʚʠʥʥʘ ʙʫʪʠ ʚʨʘʭʦʚʘʥʘ ʚ 

ʧʝʚʥʠʡ ʧʨʦʤʽʞʦʢ ʯʘʩʫ. ʊʦʙʪʦ ʧʨʠ ʜʝʢʦʤʧʦʟʠʮʽʾ ʦʢʨʝʤʠʭ ʧʨʦʮʝʩʽʚ ʧʦʪʨʽʙʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʾʭ ʜʽʡʩʥʽʩʪʴ ʚʽʜʥʦʩʥʦ ʧʝʨʽʦʜʫ ʾʭ ʜʽʡʩʥʦʩʪʽ; 
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2. ʇʨʦʮʝʩʠ, ʱʦ ʤʦʜʝʣʶʶʪʴʩʷ ʤʘʶʪʴ ʯʽʪʢʫ ʣʦʛʽʯʥʫ ʧʨʠʯʠʥʥʦ-

ʥʘʩʣʽʜʢʦʚʫ ʟʘʣʝʞʥʽʩʪʴ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʦʜʠʪʠ ʤʦʜʝʣʶʚʘʥʥʷ ʚ  

ʻʜʠʥʽʡ ʩʠʩʪʝʤʫ ʟʙʦʨʫ, ʦʙʨʦʙʢʠ ʪʘ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʘʥʠʭ, ʱʦ ʨʦʟʧʦʜʽʣʝʥʽ ʚ 

ʟʘʜʘʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʪʘ ʯʘʩʫ; 

3. ʇʨʦʮʝʩʠ, ʱʦ ʦʧʠʩʫʶʪʴʩʷ ʚ ʤʦʜʝʣʷʭ ʚʽʜʧʦʚʽʜʥʠʭ ʢʣʘʩʽʚ, ʤʘʶʪʴ 

ʚʣʘʩʪʠʚʦʩʪʽ ʩʧʽʣʴʥʦʾ, ʥʝʩʫʤʽʩʥʦʾ ʪʘ ʚʟʘʻʤʥʦ ʥʝʟʘʣʝʞʥʦʾ ʨʝʘʣʽʟʘʮʽʾ. ʅʝʦʙʭʽʜʥʦ 

ʚʨʘʭʦʚʫʚʘʪʠ ʪʽ ʦʙʩʪʘʚʠʥʠ, ʱʦ ʩʘʤʽ ʧʨʦʮʝʩʠ ʤʦʞʫʪʴ ʬʦʨʤʫʚʘʪʠ ʥʦʚʽ ʧʨʦʷʚʠ, 

ʦʙʫʤʦʚʣʝʥʽ ʚʟʘʻʤʥʠʤ ʚʧʣʠʚʦʤ ʦʜʥʝ ʥʘ ʦʜʥʦʛʦ, ʪʘ ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʾʭ ʚ 

ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʦʤʫ ʟʚ'ʷʟʢʫ ʪʘ ʯʘʩʦʚʽ ʦʙʤʝʞʝʥʥʷ ʤʦʞʫʪʴ ʟʤʽʥʶʚʘʪʠ 

ʣʦʛʽʢʫ ʨʦʟʚʠʪʢʫ ʩʮʝʥʘʨʽʾʚ. 

4. ɿʚʘʞʘʶʯʠ ʥʘ ʪʝ, ʱʦ ʥʘʩʣʽʜʢʠ ʧʨʦʮʝʩʽʚ, ʱʦ ʤʦʜʝʣʶʶʪʴʩʷ ʤʘʶʪʴ 

ʟʥʘʯʥʦ ʨʽʟʥʦʤʘʥʽʪʥʽ ʥʘʩʣʽʜʢʠ, ʘʥʘʣʽʟ ʡʤʦʚʽʨʥʦʩʪʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʮʝʥʘʨʽʾʚ ʪʘ 

ʧʝʨʚʽʩʥʠʭ ʧʦʜʽʡ ʥʝʧʨʠʧʫʩʪʠʤʦ ʚʠʟʥʘʯʘʪʠ ʪʽʣʴʢʠ ʰʣʷʭʦʤ ʦʙʨʦʙʢʠ 

ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʩʧʦʣʫʯʝʥʴ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʜʦʧʫʩʪʠʤʠʡ ʪʽʣʴʢʠ ʜʣʷ 

ʪʠʧʦʚʠʭ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʦʙʯʠʩʣʝʥʽ ʥʘ ʦʩʥʦʚʽ 

ʥʘʧʨʘʮʶʚʘʥʴ ʥʘ ʚʽʜʤʦʚʫ, ʘʙʦ ʧʦʜʽʙʥʠʭ ʤʝʪʦʜʽʚ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʭʘʨʘʢʪʝʨʫ 

ʧʫʘʩʦʥʦʚʩʴʢʠʭ ʧʦʜʽʡ; 

5. ʋ ʟʚ'ʷʟʢʫ ʟ ʧʨʠʨʦʜʥʦʶ ʜʠʩʧʝʨʩʽʻʶ ʡʤʦʚʽʨʥʦʩʪʽ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʦʜʽʡ, 

ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʤʝʞʽ ʚʽʜʭʠʣʝʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʡʤʦʚʽʨʥʦʩʪʽ 

ʪʘ ʚʨʘʭʦʚʫʚʘʪʠ ʜʦʚʽʨʯʠʡ ʽʥʪʝʨʚʘʣ. ʇʨʠ ʚʠʟʥʘʯʝʥʥʽ ʡʤʦʚʽʨʥʦʩʪʽ ʦʪʨʠʤʘʥʥʷ 

ʟʙʠʪʢʽʚ, ʥʝʦʙʭʽʜʥʦ ʦʨʽʻʥʪʫʚʘʪʠʩʷ ʥʘ ʥʘʡʙʽʣʴʰ ʢʦʥʩʝʨʚʘʪʠʚʥʽ ʧʽʜʭʦʜʠ ʜʦ 

ʧʽʜʨʘʭʫʥʢʽʚ (ʛʦʪʫʚʘʪʠʩʷ ʜʦ ʛʽʨʰʦʛʦ); 

6. ʄʝʪʦʜʠ, ʱʦ ʧʨʦʧʦʥʫʶʪʴʩʷ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʟʘʜʣʷ 

ʦʪʨʠʤʘʥʥʷ ʥʘʡʙʽʣʴʰʦʛʦ ʦʯʽʢʫʚʘʥʦʛʦ ʧʨʠʙʫʪʢʫ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʥʘʡʤʝʥʰʠʭ 

ʤʦʞʣʠʚʠʭ ʚʪʨʘʪ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʧʦʟʠʪʠʚʥʠʭ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ 

ʢʦʤʧʘʥʽʡ, ʧʦʚʠʥʥʽ ʤʘʪʠ ʤʦʞʣʠʚʦʩʪʽ ʤʦʜʝʣʶʚʘʥʥʷ ʩʪʨʫʢʪʫʨʥʦ-ʧʦʩʣʽʜʦʚʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ ʚ ʢʦʤʧʘʥʽʷʭ ʘʜʝʢʚʘʪʥʠʭ ʜʦ ʟʘʩʪʦʩʫʚʘʥʥʷ ʪʘ ʦʙʣʘʩʪʽ 

ʚʠʟʥʘʯʝʥʥʷ ʜʘʥʠʭ, ʪʘ ʾʭ ʘʜʝʢʚʘʪʥʦʩʪʽ ʜʦ ʧʨʦʚʝʜʝʥʠʭ ʜʦʩʣʽʜʞʝʥʴ ʚ ʤʝʞʘʭ 

ʜʽʡʩʥʦʩʪʽ ʨʝʟʫʣʴʪʘʪʽʚ ʪʘ ʷʩʥʦʩʪʽ ʧʦʩʪʘʚʣʝʥʠʭ ʮʽʣʝʡ.  

ʄʝʪʦʜʠ ʤʦʜʝʣʶʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʦʧʠʩʘʥʠʭ ʤʦʜʝʣʝʡ ʧʦʚʠʥʥʽ 

ʜʘʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʧʦʙʫʜʦʚʠ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ ʩʪʘʥʽʚ ʧʨʦʮʝʩʽʚ ʨʦʟʚʠʪʢʫ IT 
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ʢʦʤʧʘʥʽʡ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʚʧʨʦʚʘʜʠʪʠ ʚʽʜʙʽʨ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʭ 

ʨʽʰʝʥʴ, ʦʧʪʠʤʘʣʴʥʠʭ ʚ ʩʝʥʩʽ ʇʘʨʝʪʦ ʧʦ ʜʝʢʽʣʴʢʦʤ ʢʨʠʪʝʨʽʷʤ, ʟʘʟʥʘʯʝʥʠʤ 

ʝʢʩʧʝʨʪʘʤʠ ʟʘ ʧʝʨʝʚʘʛʘʤʠ (Pareto-frontier) ʚ ʤʝʞʘʭ ʚʠʚʘʞʝʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʨʠʟʠʢʫ ʚʪʨʘʪ ʪʘ ʙʘʞʘʥʠʭ ʧʨʠʙʫʪʢʽʚ. 

 

1.4 ʄʝʪʦʜʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ ʦʩʥʦʚʽ ʦʮʽʥʢʠ ʨʠʟʠʢʫ 

 

ʇʨʠ ʟʣʠʪʪʷʭ ʪʘ ʧʦʛʣʠʥʘʥʥʷʭ  ʢʝʨʽʚʥʠʮʪʚʦ ʧʦʢʫʧʮʷ ʙʝʨʝ ʥʘ ʩʝʙʝ 

ʟʥʘʯʥʠʡ ʨʠʟʠʢ ʟʘ ʜʣʷ ʙʽʟʥʝʩʫ. ɿʘʤʽʩʪʴ ʝʚʦʣʶʮʽʡʥʦʛʦ ʧʨʦʮʝʩʫ ʨʦʟʚʠʪʢʫ 

ʢʦʤʧʘʥʽʾ ʥʘ ʧʨʦʪʷʟʽ ʙʽʣʴʰʦʛʦ ʧʝʨʽʦʜʫ ʯʘʩʫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʨʝʚʦʣʶʮʽʡʥʠʡ 

ʧʝʨʝʜʽʣ ʜʦʩʪʫʧʥʦʾ ʯʘʩʪʠʥʠ ʨʠʥʢʫ. ɼʘʣʝʢʦ ʥʝ ʢʦʞʥʘ ʫʛʦʜʘ M&A 

ʟʘʚʝʨʰʫʻʪʴʩʷ ʫʩʧʽʰʥʦ [30]. ɹʽʣʴʰ ʥʽʞ ʧʦʣʦʚʠʥʘ ʢʦʤʧʘʥʽʡ ʥʝ ʦʪʨʠʤʫʶʪʴ 

ʧʦʟʠʪʠʚʥʦʛʦ ʘʙʦ ʙʘʞʘʥʦʛʦ ʝʬʝʢʪʫ. ʎʝ ʦʙʫʤʦʚʣʝʥʦ ʙʘʛʘʪʴʤʘ ʧʦʤʠʣʢʦʚʠʤʠ 

ʨʽʰʝʥʥʷʤʠ. ʅʝʜʦʩʚʽʜʯʝʥʽʩʪʴ ʤʝʥʝʜʞʝʨʽʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʧʦʤʠʣʢʦʚʠʭ 

ʨʦʟʨʘʭʫʥʢʽʚ ʚʘʨʪʦʩʪʽ ʢʦʤʧʘʥʽʾ ʱʦ ʚʠʙʨʘʥʘ ʜʣʷ ʧʦʛʣʠʥʘʥʥʷ, ʥʝʜʦʩʪʦʚʽʨʥʽ 

ʧʨʦʛʥʦʟʠ ʩʠʥʝʨʛʝʪʠʯʥʦʛʦ ʝʬʝʢʪʫ ʪʘ ʚʘʨʪʦʩʪʽ ʥʦʚʦʾ ʢʦʤʧʘʥʽʾ, ʧʦʤʠʣʢʦʚʠʡ 

ʘʥʘʣʽʟ ʧʦʧʝʨʝʜʥʴʦʛʦ ʜʦʩʚʽʜʫ, ʚʠʪʨʘʪʠ, ʦʙʫʤʦʚʣʝʥʽ ʟʦʚʥʽʰʥʽʤʠ ʧʨʦʮʝʩʘʤʠ, 

ʧʝʨʝʙʽʣʴʰʝʥʽ ʚʣʘʩʥʽ ʘʤʙʽʮʽʾ ʢʝʨʽʚʥʠʢʽʚ.  

ɿʘʧʦʙʽʛʘʥʥʷ ʥʝʚʽʨʥʦʤʫ ʧʨʠʡʥʷʪʪʶ ʨʽʰʝʥʴ ʤʦʞʣʠʚʝ ʧʨʠ ʚʨʘʭʫʚʘʥʥʽ 

ʪʠʧʦʚʠʭ ʧʦʤʠʣʦʢ, ʱʦ ʭʘʨʘʢʪʝʨʥʽ ʜʣʷ M&A.  

ʄʝʪʦʜ ʧʦʩʣʽʜʦʚʥʠʭ ʚʠʢʣʶʯʝʥʴ ʧʦʤʠʣʦʢ ʧʝʨʝʜʙʘʯʘʻ ʪʘʢʽ ʦʩʥʦʚʥʽ ʪʠʧʠ 

ʧʦʤʠʣʦʢ:  

ï ʧʦʤʠʣʢʠ ʤʝʥʝʜʞʝʨʽʚ ʢʦʤʧʘʥʽʾ ʱʦ ʧʦʛʣʠʥʘʻʪʴʩʷ ʱʦʜʦ ʧʝʨʚʽʩʥʦʾ 

ʚʘʨʪʦʩʪʽ ʢʦʤʧʘʥʽʾ ʷʢ ʦʙ'ʻʢʪʘ ʟʣʠʪʪʷ/ʧʦʛʣʠʥʘʥʥʷ;  

ï ʧʦʤʠʣʢʦʚʝ ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʩʠʥʝʨʛʝʪʠʯʥʦʛʦ ʝʬʝʢʪʫ ʚʽʜ 

ʧʦʪʦʯʥʦʾ ʫʛʦʜʠ M&A;  

ï ʧʦʤʠʣʢʠ ʚ ʟʘʣʫʯʝʥʥʽ ʜʦ ʝʢʩʧʝʨʪʠʟʠ ʥʝʚʽʜʧʦʚʽʜʥʦʾ ʢʦʥʩʘʣʪʠʥʛʦʚʦʾ 

ʢʦʤʧʘʥʽʾ, ʘʙʦ ʩʧʝʮʽʘʣʽʩʪʽʚ;  

ï ʧʨʦʚʘʣʴʥʽ ʧʝʨʝʤʦʚʠʥʠ ʟ ʤʝʥʝʜʞʝʨʦʤ ʢʦʤʧʘʥʽʾ, ʱʦ ʧʦʛʣʠʥʘʻʪʴʩʷ;  

ï ʧʦʤʠʣʢʦʚʽ ʦʮʽʥʢʠ ʤʝʥʝʜʞʝʨʽʚ ʩʪʚʦʨʝʥʦʾ ʢʦʤʧʘʥʽʾ ʚʽʜʥʦʩʥʦ ʥʦʚʠʭ 

ʧʦʟʠʮʽʡ, ʟʘʡʥʷʪʠʭ ʥʘ ʨʠʥʢʫ ɯʊ ʧʦʩʣʫʛ (ʥʝʜʽʡʩʥʠʡ ʩʪʘʪʫʩ ʥʦʚʦʾ ʢʦʤʧʘʥʽʾ);  
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ï ʧʦʤʠʣʢʦʚʝ ʩʪʨʘʪʝʛʽʯʥʝ ʧʣʘʥʫʚʘʥʥʷ;  

ï ʟʥʘʯʥʽ ʢʘʜʨʦʚʽ ʧʦʤʠʣʢʠ; 

ï ʥʝʚʨʘʭʫʚʘʥʥʷ ʩʪʦʭʘʩʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʚʥʫʪʨʽʰʥʽʭ ʪʘ ʟʦʚʥʽʰʥʽʭ 

ʧʨʦʮʝʩʽʚ; 

ï ʧʦʤʠʣʢʦʚʝ ʚʨʘʭʫʚʘʥʥʷ ʜʠʥʘʤʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʭʘʨʘʢʪʝʨʠʩʪʠʢ.  

ɹʝʟʫʤʦʚʥʦ, ʧʝʨʝʣʽʯʝʥʝ ʥʝ ʚ ʧʦʚʥʽʡ ʤʽʨʽ ʚʽʜʦʙʨʘʞʘʻ ʟʘʛʨʦʟʠ ʧʦʤʠʣʦʢ, 

ʦʜʥʘʢ ʮʝ ʦʩʥʦʚʥʽ ʧʨʠʯʠʥʠ ʥʝʜʦʩʷʛʥʝʥʥʷ ʮʽʣʝʡ ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ.  

ʇʝʨʰʽ ʜʚʘ ʪʠʧʫ ʧʦʤʠʣʦʢ ʧʦʚôʷʟʘʥʽ ʟ ʷʢ ʦʮʽʥʦʯʥʦʶ ʚʘʨʪʽʩʪʶ ʢʦʤʧʘʥʽʾ, 

ʪʘʢ ʽ ʩʠʥʝʨʛʽʾ, ʱʦ ʚʠʥʠʢʘʻ ʧʨʠ ʫʛʦʜʽ. ʇʨʠ ʮʴʦʤʫ ʦʩʥʦʚʥʘ ʦʟʥʘʢʘ ʧʨʦʮʝʩʫ: ʚʽʥ 

ʥʘʧʨʘʚʣʝʥʠʡ ʥʘ ʟʙʽʣʴʰʝʥʥʷ ʚʘʨʪʦʩʪʽ ʥʦʚʦʾ ʩʪʚʦʨʝʥʦʾ ʢʦʤʧʘʥʽʾ.  

ɽʬʝʢʪʠʚʥʽʩʪʴ ʧʦʛʣʠʥʘʥʴ ʟʘʣʝʞʠʪʴ ʪʘʢʦʞ ʚʽʜ ʬʦʨʤʠ ʾʭ ʬʽʥʘʥʩʫʚʘʥʥʷ. 

ʊʘʢ, ʷʢʱʦ ʨʦʟʛʣʷʜʘʪʠ ʟʤʽʥʝʥʥʷ ʢʫʨʩʫ ʘʢʮʽʾ ʥʘʙʫʚʘʯʘ ʜʦ ʧʨʦʚʝʜʝʥʥʷ ʫʛʦʜʠ, ʪʦ 

ʚʞʝ ʧʽʩʣʷ ʦʧʨʠʣʶʜʥʝʥʥʷ, ʤʦʞʣʠʚʝ ʜʝʷʢʝ ʟʥʠʞʝʥʥʷ ʮʽʥʠ ʚ ʨʘʟʽ ʬʽʥʘʥʩʫʚʘʥʥʷ 

ʟʘ ʨʘʭʫʥʦʢ ʘʢʮʽʡ, ʪʘ ʤʦʞʣʠʚʠʡ ʧʨʠʨʽʩʪ ʧʨʠ ʛʦʪʽʚʢʦʚʽʡ ʦʧʣʘʪʽ [31]. 

ʅʝʦʙʭʽʜʥʦ ʚʽʜʨʽʟʥʷʪʠ ʜʽʡʩʥʫ ʮʽʥʥʽʩʪʴ ʢʦʤʧʘʥʽʾ ʚʽʜ ʾʾ ʨʠʥʢʦʚʦ ʾ

ʢʘʧʽʪʘʣʽʟʘʮʽʡ. ʈʠʥʢʦʚʫ ʚʘʨʪʽʩʪʴ ʟʥʘʡʪʠ ʣʝʛʢʦ ʷʢ ʜʦʙʫʪʦʢ ʮʽʥʠ ʘʢʮʽʾ ʥʘ ʾʭ 

ʢʽʣʴʢʽʩʪʴ. ʆʜʥʘʢ, ʮʝ ʪʠʧʦʚʘ ʧʦʤʠʣʢʘ, ʢʦʣʠ ʡʜʝʪʴʩʷ ʧʨʦ ʟʣʠʪʪʷ. ʗʢʱʦ 

ʦʯʽʢʫʻʪʴʩʷ ʧʦʛʣʠʥʘʥʥʷ, ʪʦ ʨʠʥʢʦʚʘ ʦʮʽʥʢʘ ʢʦʤʧʘʥʽʾ ʙʫʜʝ ʜʝʱʦ ʟʙʽʣʴʰʝʥʘ 

ʚʽʜʥʦʩʥʦ ʨʝʘʣʴʥʦʾ. ʇʨʠ ʮʴʦʤʫ ʚʠʜʘʪʢʠ ʚʽʜ ʧʦʛʣʠʥʘʥʥʷ, ʱʦ ʻ ʚ ʬʦʨʤʫʣʽ (1.1), 

ʙʫʜʫʪʴ ʟʥʠʞʝʥʽ, ʱʦ ʧʨʠʟʚʝʜʝ ʜʦ ʩʧʦʪʚʦʨʝʥʥʷ ʩʠʥʝʨʛʽʾ ʜʣʷ ʢʦʤʧʘʥʽʾ, ʱʦ 

ʚʠʢʦʥʫʻ ʧʦʛʣʠʥʘʥʥʷ ʚ ʩʪʦʨʦʥʫ ʟʤʝʥʰʝʥʥʷ ʚʠʜʘʪʢʽʚ ʪʘ ʧʽʜʚʠʱʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʟʣʠʪʪʷ [32]. ʎʝ ʤʦʞʝ ʧʨʠʚʝʩʪʠ ʜʦ ʥʝʚʽʨʥʦʾ ʦʮʽʥʢʠ ʪʘ 

ʧʦʤʠʣʢʦʚʠʤ ʨʽʰʝʥʥʷʤ. 

NPV = V
AB

 ï (V0
A
+ V0

B
) ï (ʈ + ʉ),    (1.1) 

ʜʝ NPV ï ʯʠʩʪʘ ʮʽʥʥʽʩʪʴ ʧʦʛʣʠʥʘʥʥʷ (ʩʠʥʝʨʛʝʪʠʯʥʠʡ ʝʬʝʢʪ);  

V
AB

 ï ʮʽʥʥʽʩʪʴ ʦʙôʻʜʥʘʥʦʾ ʢʦʤʧʘʥʽʾ;  

V0
A
 + V0

B
 - ʮʽʥʥʦʩʪʽ ʢʦʤʧʘʥʽʡ ʱʦ ʥʘʙʫʚʘʻ ʪʘ ʱʦ ʧʨʠʜʙʘʻʪʴʩʷ;  

ʈ ï ʧʨʝʤʽʷ ʘʢʮʽʦʥʝʨʘʤ ʢʦʤʧʘʥʽʾ-ʮʽʣʽ;  

ʉ ï ʚʠʜʘʪʢʠ ʧʨʠʜʙʘʥʥʷ [33]. 



45 

 

ʊʘʢʦʞ, ʨʠʥʢʦʚʠʡ ʝʬʝʢʪ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ ʧʦʢʘʟʥʠʢʦʤ EPS, ʱʦ 

ʜʝʤʦʥʩʪʨʫʻ ʚʽʜʥʦʰʝʥʥʷ ʯʠʩʪʦʛʦ ʧʨʠʙʫʪʢʫ ʢʦʤʧʘʥʽʾ, ʜʦ ʩʝʨʝʜʥʴʦʛʦ ʚ ʨʽʢ 

ʯʠʩʣʫ ʟʚʠʯʘʡʥʠʭ ʘʢʮʽʡ (ʬʦʨʤʫʣʘ 1.2) [31]: 

EPS = (NI - DP) / WAOS,     (1.2) 

ʜʝ: EPS ï ʧʨʠʙʫʪʦʢ ʥʘ ʘʢʮʽʶ;  

NI ï ʯʠʩʪʠʡ ʧʨʠʙʫʪʦʢ;  

DP ï ʧʨʠʚʽʣʝʡʦʚʘʥʽ ʜʠʚʽʜʝʥʜʠ;  

WAOS (Weighted Average Outstanding Shares) ï ʩʝʨʝʜʥʷ ʢʽʣʴʢʽʩʪʴ 

ʟʚʠʯʘʡʥʠʭ ʘʢʮʽʡ (ʟʘ ʨʽʢ). 

ɼʣʷ ʙʽʣʴʰ ʜʦʩʢʦʥʘʣʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʦʩʪʽ ʩʠʥʝʨʛʽʾ ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʚʨʘʭʫʚʘʥʥʷ ʜʦʜʘʪʢʦʚʠʭ ʬʘʢʪʦʨʽʚ: ʡʤʦʚʽʨʥʦʩʪʽ ʪʘ ʯʘʩʫ ʦʯʽʢʫʚʘʥʠʭ ʧʨʠʙʫʪʢʽʚ. 

ʊʨʘʢʪʦʚʢʠ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ ʧʦ ʕʚʘʥʩʫ ʪʘ ɹʠʰʦʧʫ: [35]  

ï ʡʤʦʚʽʨʥʽʩʪʴ ʦʪʨʠʤʘʥʥʷ ʝʬʝʢʪʫ ʩʠʥʝʨʛʽʾ ï ʨʽʟʥʽ ʧʨʠʙʫʪʢʠ, ʱʦ 

ʟ'ʷʚʣʷʶʪʴʩʷ ʧʨʠ ʦʙôʻʜʥʘʥʥʽ ʢʦʤʧʘʥʽʡ, ʤʘʶʪʴ ʨʽʟʥʫ ʡʤʦʚʽʨʥʽʩʪʴ, ʪʦʤʫ 

ʚʨʘʭʦʚʫʚʘʪʠ ʮʝʡ ʬʘʢʪ ʧʨʠ ʦʮʽʥʮʽ ʧʨʦʬʽʪʫ.  

ï ʯʘʩ ʦʪʨʠʤʘʥʥʷ ʧʨʦʬʽʪʫ  ï ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʪʦ, ʱʦ ʫʛʦʜʘ M&A 

ʦʜʥʦʨʘʟʦʚʘ, ʧʨʠʙʫʪʦʢ ʚʽʜ ʥʝʾ ʤʦʞʝ ʧʨʦʜʦʚʞʫʚʘʪʠʩʴ ʥʘ ʚʝʩʴ ʧʝʨʽʦʜ 

ʧʨʦʛʥʦʟʫʚʘʥʥʷ. ɺʘʨʪʽʩʪʴ ʫʛʦʜʠ ʪʘ ʾʾ ʫʩʧʽʭ ʢʨʠʪʠʯʥʦ ʧʦʚôʷʟʘʥʽ ʟ ʜʦʩʷʛʥʝʥʥʷʤ 

ʟʙʽʣʴʰʝʥʠʭ ʛʨʦʰʦʚʠʭ ʧʦʪʦʢʽʚ ʟʛʽʜʥʦ ʧʨʦʛʥʦʟʥʦʤʫ ʢʘʣʝʥʜʘʨʥʦʤʫ ʧʣʘʥʫ.  

ʑʦ ʩʪʦʩʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʭ ʧʦʤʠʣʦʢ, ʪʦʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʦʥʠ ʻ ʥʘʩʣʽʜʢʘʤʠ 

ʧʝʨʰʠʭ, ʪʦʙʪʦ ʥʝʚʽʨʥʦ ʦʮʽʥʝʥʘ ʢʦʤʧʘʥʽʷ ʪʘ ʩʠʥʝʨʛʝʪʠʯʥʠʡ ʝʬʝʢʪ ʻ 

ʧʨʠʯʠʥʦʶ ʥʝʚʽʨʥʦʾ ʩʪʨʘʪʝʛʽʾ.  

ʇʦʤʠʣʢʠ ʢʦʤʘʥʜʠ ʤʝʥʝʜʞʝʨʽʚ ʩʪʚʦʨʝʥʦʾ ʢʦʤʧʘʥʽʾ ʤʦʞʫʪʴ ʥʘʰʢʦʜʠʪʠ 

ʦʪʨʠʤʘʥʥʶ ʧʨʦʬʽʪʫ ʪʘ ʜʦ ʥʘʩʪʫʧʥʠʭ ʧʨʦʙʣʝʤ:  

1. ʌʣʫʢʪʫʘʮʽʷ ʧʨʘʮʽʚʥʠʢʽʚ.  

2. ɺʽʜʩʫʪʥʽʩʪʴ ʩʪʨʘʪʝʛʽʾ.  

3. ʅʝʜʦʦʮʽʥʢʘ ʚʠʪʨʘʪ.  

4. ʉʚʽʜʦʤʘ ʥʝʦʙôʻʢʪʠʚʥʽʩʪʴ.  

5. ɺʽʜʩʫʪʥʽʩʪʴ ʢʦʥʪʨʦʣʶ.  

6. ʈʦʟʤʠʪʽ ʢʦʤʧʝʪʝʥʮʽʾ.  

7. ʆʩʦʙʠʩʪʽ ʧʝʨʝʧʦʥʠ.  
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8. ʅʝʜʦʩʚʽʜʯʝʥʽʩʪʴ ʧʝʨʩʦʥʘʣʫ.[30]  

ʈʠʟʠʢʠ ʚʠʥʠʢʥʝʥʥʷ ʪʘʢʠʭ ʧʨʦʙʣʝʤ ʤʦʞʥʘ ʟʚʝʩʪʠ ʜʦ ʤʽʥʽʤʫʤʫ, ʟʥʘʶʯʠ, 

ʷʢʽ ʧʦʤʠʣʢʠ ʢʦʤʘʥʜʠ ʤʝʥʝʜʞʝʨʽʚ ʤʦʞʫʪʴ ʜʦ ʥʠʭ ʧʨʠʟʚʝʩʪʠ.  

ʇʦ-ʧʝʨʰʝ, ʟʜʽʡʩʥʶʶʯʠ M&A, ʧʦʢʫʧʝʮʴ ʥʝ ʚʚʘʞʘʻ ʟʘʛʨʦʟʠ ʜʣʷ ʩʚʦʻʾ 

ʥʦʚʦʾ ʢʦʤʧʘʥʽʾ ʚʽʜ ʟʥʘʡʦʤʦʛʦ ʨʠʥʢʫ. ʆʜʥʘʢ, ʙʘʛʘʪʦ ʢʣʽʻʥʪʽʚ ʤʦʞʫʪʴ 

ʧʨʦʜʦʚʞʠʪʠ ʩʚʦʻ ʥʝʛʘʪʠʚʥʝ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʢʦʤʧʘʥʽʾ-ʧʦʢʫʧʮʷ ʥʘ ʩʪʚʦʨʝʥʫ 

ʢʦʤʧʘʥʽʶ, ʪʦʤʫ ʚʘʞʣʠʚʦ ʛʨʘʤʦʪʥʝ ʧʨʦʚʝʜʝʥʥʷ ʧʫʙʣʽʯʥʦʾ ʢʦʤʧʘʥʽʾ.  

ʇʦ-ʜʨʫʛʝ, ʧʦʛʣʠʥʘʯʽ ʽ ʧʦʛʣʠʥʝʥʽ ʟʘʟʥʘʯʘʶʪʴ, ʱʦ ʧʽʩʣʷ ʫʢʣʘʜʝʥʥʷ ʫʛʦʜʠ 

ʥʝʦʙʭʽʜʥʦ ʥʝ ʪʽʣʴʢʠ ʚʩʪʘʥʦʚʠʪʠ ʭʦʨʦʰʽ ʚʽʜʥʦʩʠʥʠ ʟ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ ʽ 

ʟʙʫʪʦʚʠʢʠ, ʘʣʝ ʽ ʜʫʞʝ ʩʪʨʠʤʘʥʦ ʧʨʦʩʫʚʘʪʠ ʥʦʚʽ ʧʨʦʜʫʢʪʠ, ʜʦ ʷʢʠʭ ʩʧʦʞʠʚʘʯ 

ʥʝ ʟʚʠʢ. ʅʘʧʨʠʢʣʘʜ, ʧʦʛʣʠʥʘʥʥʷ ʰʚʝʡʮʘʨʩʴʢʦʾ Nestle ʣʴʚʽʚʩʴʢʦʾ ʬʘʙʨʠʢʠ 

"ʉʚʽʪʦʯ" ʚ 1998 ʨʦʮʽ ʧʨʠʟʚʝʣʦ ʜʦ ʨʽʟʢʦʛʦ ʧʘʜʽʥʥʷ ʧʨʦʜʘʞʽʚ ʧʨʦʜʫʢʮʽʾ ʟʘʚʦʜʫ 

[37]. 

ʂʨʽʤ ʧʨʦʙʣʝʤ ʥʘ ʨʠʥʢʫ, ʥʦʚʦʩʪʚʦʨʝʥʫ ʢʦʤʧʘʥʽʶ ʤʦʞʫʪʴ ʦʯʽʢʫʚʘʪʠ 

ʥʝʛʘʪʠʚʥʽ ʚʥʫʪʨʽʰʥʽ ʧʨʦʮʝʩʠ, ʧʦʚ'ʷʟʘʥʽ ʟ ʧʝʨʩʦʥʘʣʦʤ [38].  

ʅʝʜʦʦʮʽʥʢʘ ʮʴʦʛʦ ʯʠʥʥʠʢʘ ʤʦʞʝ ʜʫʞʝ ʜʦʨʦʛʦ ʢʦʰʪʫʚʘʪʠ 

ʤʝʥʝʜʞʤʝʥʪʫ, ʪʦʤʫ ʱʦ ʚ ʭʦʜʽ ʦʧʝʨʘʮʽʾ ʢʦʤʧʘʥʽʷ ʨʠʟʠʢʫʻ ʚʪʨʘʪʠʪʠ ʜʦ 

ʧʦʣʦʚʠʥʠ ʩʚʦʾʭ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ. ʅʝ ʩʝʢʨʝʪ, ʱʦ ʙʘʛʘʪʦ ʟʣʠʪʪʷ / ʧʦʛʣʠʥʘʥʥʷ 

ʧʦʚ'ʷʟʘʥʽ ʟʽ ʟʥʘʯʥʠʤ ʩʢʦʨʦʯʝʥʥʷʤ ʧʝʨʩʦʥʘʣʫ ʚ ʭʦʜʽ ʣʽʢʚʽʜʘʮʽʾ ʜʫʙʣʶʶʯʠʭ 

ʬʫʥʢʮʽʡ ʽ ʮʝʥʪʨʘʣʽʟʘʮʽʾ. ʅʝʚʧʝʚʥʝʥʽʩʪʴ ʚ ʟʙʝʨʝʞʝʥʥʽ ʩʚʦʛʦ ʨʦʙʦʯʦʛʦ ʤʽʩʮʷ 

ʟʤʫʰʫʻ ʙʽʣʴʰʽʩʪʴ ʮʽʥʥʠʭ ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ ʧʦʯʘʪʠ ʧʦʰʫʢ ʥʦʚʦʾ ʨʦʙʦʪʠ. ɯʥʰʦʶ 

ʧʨʠʯʠʥʦʶ ʧʦʰʫʢʫ ʥʦʚʦʛʦ ʤʽʩʮʷ ʨʦʙʦʪʠ ʤʦʞʝ ʙʫʪʠ ʯʠʩʪʦ ʤʦʨʘʣʴʥʝ ʧʦʯʫʪʪʷ 

ʪʦʛʦ, ʭʪʦ ʧʨʦʛʨʘʚ ʘʙʦ ʥʝʙʘʞʘʥʥʷ ʧʨʘʮʶʚʘʪʠ ʧʽʜ ʢʝʨʽʚʥʠʮʪʚʦʤ çʯʫʞʘʢʽʚè. 

ʈʘʟʦʤ ʟʽ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ ʢʦʤʧʘʥʽʷ ʧʦʟʙʘʚʣʷʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʥʦʫ-ʭʘʫ, ʘʣʝ ʡ 

ʯʘʩʪʠʥʠ ʢʣʽʻʥʪʽʚ, ʧʦʚ'ʷʟʘʥʠʭ ʟ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤʠ, ʱʦ ʧʦʢʠʜʘʶʪʴ ʢʦʤʧʘʥʽʶ, 

ʜʨʫʞʥʽʤʠ ʚʽʜʥʦʩʠʥʘʤʠ. ʗʢ ʥʘʩʣʽʜʦʢ, ʫ ʢʦʤʧʘʥʽʾ ʤʦʞʝ ʦʯʽʢʫʚʘʪʠʩʷ ʨʽʟʢʝ 

ʟʨʦʩʪʘʥʥʷ ʚʠʪʨʘʪ, ʚʠʢʣʠʢʘʥʠʡ ʚʠʧʣʘʪʦʶ ʚʝʣʠʢʦʾ ʢʽʣʴʢʦʩʪʽ ʚʠʭʽʜʥʦʾ 

ʜʦʧʦʤʦʛʠ, ʚʠʪʨʘʪʘʤʠ ʥʘ ʧʦʰʫʢ ʽ ʥʘʚʯʘʥʥʷ ʥʦʚʦʛʦ ʧʝʨʩʦʥʘʣʫ. 

ɺʘʞʣʠʚʠʤ ʻ ʧʽʜʭʽʜ ʟ ʧʨʘʚʠʣʴʥʠʤ ʫʨʘʭʫʚʘʥʥʷʤ ʥʝ ʪʽʣʴʢʠ ʧʝʨʝʣʽʯʝʥʠʭ 

ʦʩʦʙʣʠʚʦʩʪʝʡ ʤʝʪʦʜʽʚ M&A, ʘʣʝ ʡ ʟʦʢʨʝʤʘ ʚʨʘʭʫʚʘʥʥʷ ʩʠʥʝʨʛʝʪʠʯʥʦʛʦ 

ʝʬʝʢʪʫ ʪʘ ʡʤʦʚʽʨʥʦʩʪʽ ʪʘ ʯʘʩʫ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ. 
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1.5 ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʤʝʪʦʜʽʚ ʚ ʽʥʬʦʨʤʘʮʽʡʥʽʡ 

ʩʠʩʪʝʤʽ ʦʮʽʥʢʠ ʡʤʦʚʽʨʥʠʭ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ ʢʦʤʧʘʥʽʡ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʛʘʣʫʟʽ 

 

 ʈʦʟʚôʷʟʘʥʥʷ  ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʜʘʯ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 

ʧʨʠ ʫʧʨʘʚʣʽʥʥʽ ʨʦʟʚʠʪʢʦʤ IT ʢʦʤʧʘʥʽʡ ʤʦʞʣʠʚʦ ʜʦʩʷʛʪʠ ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ, ʱʦ ʜʦʟʚʦʣʷʣʘ ʙ ʬʦʨʤʘʣʽʟʫʚʘʪʠ ʪʘ ʩʪʨʫʢʪʫʨʫʚʘʪʠ 

ʧʨʦʮʝʩʠ ʦʮʽʥʢʠ ʝʢʦʥʦʤʽʯʥʦʛʦ, ʪʝʭʥʽʯʥʦʛʦ, ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʩʪʘʥʫ ʢʦʤʧʘʥʽʡ, 

ʾʭ ʧʝʨʩʧʝʢʪʠʚʥʽʩʪʴ ʚʽʜʥʦʩʥʦ ʨʽʰʝʥʴ, ʱʦ ʧʨʠʡʤʘʶʪʴʩʷ ʧʦ ʩʪʨʘʪʝʛʽʾ ʾʭ 

ʨʦʟʚʠʪʢʫ. ʇʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʦ, ʱʦʙ ʤʝʪʦʜʠ ʪʘ ʤʦʜʝʣʽ ʪʘʢʦʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʜʦʟʚʦʣʷʣʠ ʚʨʘʭʫʚʘʪʠ ʩʪʦʭʘʩʪʠʯʥʠʡ ʪʘ ʜʠʥʘʤʽʯʥʠʡ ʭʘʨʘʢʪʝʨ 

ʧʨʦʮʝʩʽʚ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʮʠʭ ʢʦʤʧʘʥʽʡ.   

 ɯʥʬʦʨʤʘʮʽʡʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʜʝʣʝʡ ʪʘ ʤʝʪʦʜʽʚ ʪʘʢʦʾ ʪʝʭʥʦʣʦʛʽʾ 

ʚʢʣʶʯʘʻ ʙʘʟʠ ʜʘʥʠʭ ʪʘ ʟʥʘʥʴ, ʤʦʜʝʣʽ ʧʨʦʮʝʩʽʚ ɯʊ ʢʦʤʧʘʥʽʡ, ʱʦ 

ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʪʘ ʾʭ ʟʚôʷʟʢʠ ʧʨʦʜʝʤʦʥʩʪʨʦʚʘʥʽ ʥʘ ʨʠʩ. 1.5. 
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ʈʠʩʫʥʦʢ 1.5 ï ʉʪʨʫʢʪʫʨʘ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʤʦʜʝʣʝʡ ʪʘ ʤʝʪʦʜʽʚ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ M&A 

 

 ɹʘʟʘ ʜʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ɯʊ ʧʨʦʮʝʩʽʚ ʥʘʢʦʧʠʯʫʻ ʚʭʽʜʥʽ ʜʘʥʽ, ʧʨʦʤʽʞʥʽ 

ʨʝʟʫʣʴʪʘʪʠ ʪʘ ʜʘʥʽ, ʦʪʨʠʤʘʥʽ ʚ ʧʨʦʮʝʩʽ ʘʥʘʣʽʟʫ ʩʪʘʥʫ ʢʦʤʧʘʥʽʡ. ʃʦʛʽʯʥʽ 

ʩʪʨʫʢʪʫʨʥʽ ʟʚôʷʟʢʠ çɿʥʘʥʥʷè, ʜʦʢʫʤʝʥʪʠ ʟʚʽʪʽʚ, ʩʪʨʫʢʪʫʨʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ, 
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ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʩʪʘʥ ʟʙʝʨʽʛʘʶʪʴʩʷ ʚ ʙʘʟʽ ʜʘʥʠʭ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ 

ʟʚ'ʷʟʢʽʚ. ʇʨʠ ʮʴʦʤʫ ʧʦʚôʷʟʘʥʘ ʤʽʞ ʩʦʙʦʶ ʩʪʨʫʢʪʫʨʦʚʘʥʘ ʽʥʬʦʨʤʘʮʽʷ 

ʟʙʝʨʽʛʘʻʪʴʩʷ ʚ ʚʽʜʧʦʚʽʜʥʽʡ ʩʪʨʫʢʪʫʨʽ ʪʠʧʫ çʧʨʦʝʢʪ ʩʪʘʥʫ ɯʊ ʢʦʤʧʘʥʽʾè ʊʘʢʽ 

çʧʨʦʝʢʪʠè ʦʙôʻʜʥʫʶʪʴʩʷ ʚ çʩʭʦʚʠʱʽè ʟ ʽʻʨʘʨʭʽʯʥʠʤ ʜʦʩʪʫʧʦʤ. 

ʊʘʢʦʞ ʜʦ ʩʭʦʚʠʱ ʧʽʜʢʣʶʯʝʥʽ ʙʘʟʘ ʜʘʥʠʭ ʥʘʜʽʡʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʟʣʠʪʪʷ ʪʘ 

ʧʦʛʣʠʥʘʥʴ ʪʘ  ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʪʽʣʝʥʥʷ ʤʦʜʝʣʝʡ ʦʮʽʥʢʠ ʧʦʢʘʟʥʠʢʽʚ  

ʨʠʟʠʢʫ ï ʢʦʤʫʪʦʚʘʥʠʡ ʧʨʦʮʝʩʦʨ, ʱʦ ʚʠʢʦʥʫʻ ʬʫʥʢʮʽʾ ʟʘʙʝʟʧʝʯʝʥʥʷ 

ʦʙʯʠʩʣʶʚʘʣʴʥʠʭ ʧʨʦʮʝʩʽʚ ʧʘʨʘʤʝʪʨʽʚ, ʟʘʜʽʷʥʠʭ ʚ ʤʦʜʝʣʷʭ, ʦʧʠʩʘʥʠʭ ʚ 

ʧʦʧʝʨʝʜʥʽʭ ʧʽʜʨʦʟʜʽʣʘʭ. 

ɿʘʟʚʠʯʘʡ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʢʽ ʩʠʩʪʝʤʠ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʚʥʠʡ ʬʫʥʢʮʽʦʥʘʣ ʚʩʽʭ ʢʦʤʧʘʥʽʡ, ʱʦ ʻ ʦʙôʻʢʪʘʤʠ ʟʣʠʪʪʷ ʪʘ 

ʧʦʛʣʠʥʘʥʴ ʪʘ ʷʢʽ ʟʘʙʝʟʧʝʯʫʶʪʴ ʧʦʚʥʠʡ ʬʫʥʢʮʽʦʥʘʣ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, 

ʤʦʥʽʪʦʨʠʥʛʫ ʧʨʦʮʝʩʽʚ ʧʝʨʝʙʫʜʦʚ, ʧʦʚʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʪʘ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʧʨʦʮʝʩʫ ʨʦʟʚʠʪʢʫ ʞʠʪʪʻʚʠʭ ʮʠʢʣʽʚ ɯʊ ʨʦʟʨʦʙʦʢ. 

ʇʦʢʘʟʥʠʢʠ ʩʪʘʥʫ ɯʊ ʢʦʤʧʘʥʽʡ ʤʦʞʥʘ ʦʪʨʠʤʫʚʘʪʠ ʨʽʟʥʠʤʠ ʰʣʷʭʘʤʠ. 

ʅʘʡʙʽʣʴʰ ʧʝʨʩʧʝʢʪʠʚʥʘ ʨʦʟʨʦʙʢʘ ʢʦʤʧʣʝʢʩʥʠʭ ʤʝʪʦʜʽʚ ʦʮʽʥʦʢ ʝʢʩʧʝʨʪʘʤʠ, 

ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʤʦʜʝʣʶʚʘʥʥʽ ʢʣʘʩʫ IDEF3,4.  

ɼʣʷ ʦʮʽʥʢʠ ʚʘʨʪʦʩʪʽ ɯʊ ʢʦʤʧʘʥʽʡ ʜʦ ʟʣʠʪʪʷ, ʪʘ ʧʽʩʣʷ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʜʦʩʪʘʪʥʴʦ ʚʽʜʦʤʽ ʤʝʪʦʜʠ ʪʘ ʤʦʜʝʣʽ [39-48]. ɼʦ ʥʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʪʨʘʜʠʮʽʡʥʽ: 

ʧʨʷʤʦʾ ʢʘʧʽʪʘʣʽʟʘʮʽʾ ʧʨʠʙʫʪʢʽʚ; ʜʠʩʢʦʥʪʥʦʾ ʧʽʜʪʨʠʤʢʠ ʛʨʦʰʦʚʠʭ ʧʦʪʦʢʽʚ. 

ɸʣʴʪʝʨʥʘʪʠʚʥʽ: ʮʽʥʦʫʪʚʦʨʝʥʥʷ ʦʧʮʽʦʥʽʚ (ʆʈʄ); ʝʢʦʥʦʤʽʯʥʦʾ ʜʦʜʘʥʦʾ 

ʚʘʨʪʦʩʪʽ (ɽVɸ); Edwards ʚell ʦhlson valuation; ʦʮʽʥʢʘ ʬʽʥʘʥʩʦʚʠʭ ʘʢʪʠʚʽʚ 

(ʉɸʈʄ); ʤʦʜʝʣʴ ʧʨʝʬʝʨʝʥʮʽʡ ʩʪʘʥʽʚ ʚ ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ (Sʈʊ), ʪʘ ʽʥʰʽ. 

ʄʘʪʝʤʘʪʠʯʥʽ: CoxïRubenstain, Garmanï Kohlhagen, Merton. 

ʆʩʪʘʥʥʽ 25 ʨʦʢʽʚ ʚʯʝʥʠʤʠ ʚʝʜʫʪʴʩʷ ʨʦʙʦʪʠ ʧʦ ʨʦʟʨʦʙʮʽ, 

ʦʙˇʨʫʥʪʫʚʘʥʥʶ ʪʘ ʚʜʦʩʢʦʥʘʣʝʥʥʶ ʤʦʜʝʣʝʡ ʦʮʽʥʢʠ ʚʘʨʪʦʩʪʽ ʨʝʘʣʴʥʠʭ 

ʦʧʮʽʦʥʽʚ [50]. ʇʦ ʤʝʪʦʜʫ ʦʮʽʥʦʢ ʚʩʽ ʤʦʜʝʣʽ, ʱʦ ʨʦʟʨʦʙʣʝʥʽ ʚʽʪʯʠʟʥʷʥʠʤʠ ʪʘ 

ʽʥʦʟʝʤʥʠʤʠ ʜʦʩʣʽʜʥʠʢʘʤʠ, ʤʦʞʥʘ ʟʚʝʩʪʠ ʜʦ ʪʨʴʦʭ ʛʨʫʧ: 

ï ʤʝʪʦʜ ʦʮʽʥʢʠ ʦʧʮʽʦʥʽʚ ʰʣʷʭʦʤ ʚʠʨʽʰʝʥʥʷ ʜʠʬʝʨʝʥʮʽʡʥʦʛʦ ʨʽʚʥʷʥʥʷ 

ɹʨʝʥʦʥʘ-ʐʚʘʨʮʫ; 
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ï ʤʝʪʦʜ ʦʮʽʥʢʠ ʦʧʮʽʦʥʽʚ ʰʣʷʭʦʤ ʤʦʜʝʣʶʚʘʥʥʷ ʙʽʥʦʤʥʦʾ ʤʝʨʝʞʽ, ʥʘ 

ʙʘʟʽ ʤʦʜʝʣʽ CoxïRubenstain; 

ï ʤʝʪʦʜ ʦʮʽʥʢʠ ʦʧʮʽʦʥʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʬʦʨʤʫʣ ʨʦʟʨʘʭʫʥʢʽʚ ʘʙʦ 

ʘʥʘʣʽʪʠʯʥʠʭ ʤʦʜʝʣʝʡ: ʤʦʜʝʣʴ GarmanïKohlhagen; ʤʦʜʝʣʴ ʧʘʨʠʪʝʪʫ ʚʘʨʪʦʩʪʽ 

(Put-Call Parity) ; ʤʦʜʝʣʴ ɹʣʝʢʘ-ʐʦʣʟʘ [51]. 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ ʩʪʘʥʫ ʨʦʟʨʦʙʦʢ ʚ ʜʦʩʣʽʜʞʫʚʘʥʽʡ 

ʛʘʣʫʟʽ ʟʨʦʙʣʝʥʽ ʚʠʩʥʦʚʢʠ ʧʦ ʧʦʪʦʯʥʽʡ ʩʪʨʫʢʪʫʨʽ ʟʘʜʘʯ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ ʧʨʠ ʟʣʠʪʪʷʭ ʪʘ ʧʦʛʣʠʥʘʥʥʷʭ (ʨʠʩ. 1.6).  

ɼʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʮʠʭ ʟʘʜʘʯ, ʚ ʨʦʙʦʪʽ ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʪʘ 

ʚʧʨʦʚʘʜʠʪʠ ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʠ ʪʘ ʤʦʜʝʣʽ: 

1) ʆʮʽʥʢʠ ʩʪʘʥʫ ʢʦʤʧʘʥʽʡ ʪʘ ʢʦʤʧʣʝʢʩ ʤʦʜʝʣʝʡ, ʽʥʬʦʨʤʘʮʽʡʥʠʭ, 

ʤʘʪʝʤʘʪʠʯʥʠʭ, ʩʪʨʫʢʪʫʨʥʠʭ, ʪʘʢʠʭ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʘʪʠ ʧʦʪʦʯʥʽ ʪʘ 

ʧʨʦʛʥʦʟʦʚʘʥʽ ʧʦʢʘʟʥʠʢʠ ʨʦʟʚʠʪʢʫ ʧʨʦʮʝʩʽʚ ʢʦʤʧʘʥʽʡ ʚ ʻʜʠʥʦʤʫ 

ʽʥʬʦʨʤʘʮʽʡʥʦʤʫ ʬʦʨʤʘʪʽ ʜʘʥʠʭ, ʷʢʽ ʙ ʜʦʟʚʦʣʠʣʠ ʧʨʦʚʦʜʠʪʠ ʧʽʜʪʨʠʤʢʫ 

ʨʽʰʝʥʴ ʱʦʜʦ ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʡʤʦʚʽʨʥʦʩʪʽ ʪʘ ʥʘʩʣʽʜʢʽʚ 

ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ ʪʘʢʠʭ ʨʽʰʝʥʴ. 

2) ɿʘʩʦʙʠ ʤʦʜʝʣʶʚʘʥʥʷ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʧʨʠ ʧʽʜʪʨʠʤʮʽ 

ʨʘʮʽʦʥʘʣʴʥʠʭ ʨʽʰʝʥʴ ʟ ʜʦʚʝʜʝʥʥʷʤ ʜʦ ʥʘʡʢʨʘʱʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ.  

3) ʆʨʛʘʥʽʟʘʮʽ ʾʧʨʦʮʝʩʽʚ ʟʙʦʨʫ, ʦʙʨʦʙʢʠ ʪʘ ʘʥʘʣʽʟʫ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ 

ʩʪʘʥ ʢʦʤʧʘʥʽʡ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʟʣʠʪʪʶ ʪʘ ʧʦʛʣʠʥʘʥʥʶ, ʪʘ ʚʠʨʦʙʽʪʢʫ 

ʧʨʦʛʥʦʟʽʚ ʪʘ ʨʽʰʝʥʴ, ʱʦʜʦ ʩʪʚʦʨʶʚʘʥʠʭ ʥʦʚʠʭ ʢʦʤʧʘʥʽʡ. 

4) ɸʥʘʣʽʟʫ ʤʥʦʞʠʥ ʨʽʟʥʠʭ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʨʽʰʝʥʴ ʟʘʜʣʷ 

ʧʨʦʚʝʜʝʥʥʷ ʧʨʦʮʝʜʫʨ ʦʧʪʠʤʽʟʘʮʽʾ ʪʘʢʠʭ ʨʽʰʝʥʴ ʚʽʜʥʦʩʥʦ ʧʨʽʦʨʠʪʝʪʽʚ ʪʘ 

ʮʽʣʝʡ, ʱʦ ʚʩʪʘʥʦʚʣʶʶʪʴ ʝʢʩʧʝʨʪʠ. 

5) ʇʨʘʢʪʠʯʥʦ ʾʨʝʘʣʽʟʘʮʽ ʾʜʣʷ ʦʮʽʥʢʠ ʪʠʧʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʦʮʝʩʽʚ ʚ 

ɯʊ ʢʦʤʧʘʥʽʷʭ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʠʥʘʤʽʯʥʠʭ ʪʘ ʩʪʦʭʘʩʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 
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ʈʠʩʫʥʦʢ 1.6 ï ʉʪʘʥ ʟʘʜʘʯ ʪʘ ʤʝʪʦʜʽʚ ʾʭ ʨʦʟʚôʷʟʘʥʥʷ ʥʘ ʤʦʤʝʥʪ ʧʦʯʘʪʢʫ 

ʜʦʩʣʽʜʞʝʥʴ 

 

ʂʨʽʤ ʪʦʛʦ ʧʦʪʨʽʙʥʦ ʨʦʟʨʦʙʠʪʠ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʽ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ 

ʘʚʪʦʤʘʪʠʯʥʦʾ ʦʙʨʦʙʢʠ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʧʨʠʯʠʥʥʦ-ʩʪʘʜʽʡʥʠʭ ʤʦʜʝʣʝʡ ʩʪʘʥʽʚ 

ɯʊ ʢʦʤʧʘʥʽʡ ʪʘ ʢʦʥʢʘʪʝʥʘʮʽʾ ʜʝʨʝʚ ʚʽʜʤʦʚ ʽ ʜʝʨʝʚ ʧʦʜʽʡ ʜʣʷ ʨʦʟʛʦʨʪʢʠ 

ʦʨʛʨʘʬʫ ʩʪʘʥʽʚ ʢʦʤʧʘʥʽʡ ʜʦ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ ʟ ʦʮʽʥʢʦʶ ʾʭ ʥʘʩʣʽʜʢʽʚ. 

ɺ ʜʠʩʝʨʪʘʮʽʾ ʧʦʩʪʘʚʣʝʥʽ ʪʘ ʚʠʨʽʰʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʟʘʜʘʯʽ: 

1) ʇʨʦʚʝʜʝʥʥʷ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʘʥʘʣʽʟ ʩʫʯʘʩʥʦʛʦ ʩʪʘʥʫ ʦʮʽʥʢʠ 

ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ IT ʢʦʤʧʘʥʽʡ, ʪʠʧʦʚʠʭ ʨʽʰʝʥʴ, ʱʦʜʦ ʾʭ ʜʽʷʣʴʥʦʩʪʽ ʪʘ 
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ʨʦʟʚʠʪʢʫ, ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘʢʠʭ ʨʽʰʝʥʴ, ʧʨʦʮʝʩʽʚ ʨʠʥʢʫ IT 

ʧʦʩʣʫʛ. 

2) ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʧʨʠʙʫʪʢʽʚ ʪʘ ʚʪʨʘʪ, ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ, ʷʢʠʡ ʧʦʚ'ʷʟʘʥʠʡ ʟ ʥʘʩʣʽʜʢʘʤʠ ʨʽʰʝʥʴ, ʧʨʠʡʥʷʪʠʭ ʧʨʠ 

ʫʧʨʘʚʣʽʥʥʽ ʧʨʦʮʝʩʘʤʠ ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ. 

3) ʈʦʟʨʦʙʢʘ  ʽʥʬʦʨʤʘʮʽʡʥʠʭ,  ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ, ʩʪʨʫʢʪʫʨʥʠʭ ʪʘ 

ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʨʝʘʣʽʟʫʚʘʪʠ ʧʨʦʮʝʩ ʧʨʠʡʥʷʪʪʷ 

ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʨʽʰʝʥʴ ʚ ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʚ ʤʝʞʘʭ ʧʨʠʡʥʷʪʥʦʛʦ 

ʨʠʟʠʢʫ. 

4) ʈʦʟʨʦʙʢʘ ʤʝʪʦʜʠʢ ʽ ʟʘʩʦʙʽʚ ʢʦʤʧôʶʪʝʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʦʮʽʥʢʠ 

ʨʠʟʠʢʫ ʪʘ ʦʧʪʠʤʽʟʘʮʽʾ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

5) ʈʦʟʚʠʪʦʢ ʤʝʪʦʜʠʯʥʦʾ ʙʘʟʠ ʦʮʽʥʢʠ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ IT ʨʦʟʨʦʙʦʢ 

ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʾʭ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʩʪʽ ʟʘ ʨʘʭʫʥʦʢ ʫʧʝʨʝʜʞʝʥʥʷ ʤʦʞʣʠʚʠʭ 

ʟʙʠʪʢʽʚ ʪʘ ʜʦʩʷʛʥʝʥʥʷ ʤʘʢʩʠʤʘʣʴʥʦ ʤʦʞʣʠʚʦʛʦ ʜʣʷ ʪʘʢʦʛʦ ʩʪʘʥʫ ʧʨʠʙʫʪʢʫ. 

6) ʌʦʨʤʘʣʽʟʘʮʽʷ ʤʝʪʦʜʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ 

ʟʘʚôʷʟʢʽʚ ʨʦʟʚʠʪʢʫ IT ʧʨʦʝʢʪʽʚ ʚ ʬʦʨʤʘʪʘʭ, ʥʝʦʙʭʽʜʥʠʭ ʜʣʷ ʚʠʨʽʰʝʥʥʷ ʟʘʜʘʯ 

ʦʧʪʠʤʽʟʘʮʽʾ ʉʇʇʈ ʚ ʛʘʣʫʟʽ ʚʠʢʦʥʘʥʥʷ IT ʧʦʩʣʫʛ. 

7) ʋʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʽʚ ʧʦʰʫʢʫ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʭ ʨʽʰʝʥʴ 

ʚ ʩʝʥʩʽ ʇʘʨʝʪʦ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʢʝʨʫʚʘʪʠ ʨʠʟʠʢʦʤ ʪʘ ʝʢʦʥʦʤʽʯʥʦʾ 

ʝʬʝʢʪʠʚʥʽʩʪʶ IT ʨʦʟʨʦʙʦʢ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. 

8) ʈʦʟʚʠʪʦʢ ʧʨʘʢʪʠʯʥʠʭ ʤʝʪʦʜʽʚ ʪʘ ʧʽʜʭʦʜʽʚ ʫʧʨʘʚʣʽʥʥʷ ʨʠʥʢʦʤ IT 

ʧʦʩʣʫʛ, ʰʣʷʭʦʤ ʩʪʚʦʨʝʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʾʾ ʚʪʽʣʝʥʥʷ ʚ ʛʘʣʫʟʽ 

ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʠʡʥʷʪʥʦʛʦ ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʠʟʠʢʫ ʧʨʠʙʫʪʢʽʚ ʪʘ ʚʪʨʘʪ. 

 

ɺʠʩʥʦʚʢʠ ʜʦ ʨʦʟʜʽʣʫ 1  

 

1. ʇʨʝʜʩʪʘʚʣʝʥʽ ʪʝʦʨʝʪʠʯʥʽ ʪʘ ʤʝʪʦʜʠʯʥʽ ʢʦʥʮʝʧʮʽʾ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʮʝʩʽʚ ʟʣʠʪʪʽʚ ʪʘ ʧʦʛʣʠʥʘʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʦʭʘʩʪʠʯʥʠʭ ʪʘ ʜʠʥʘʤʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʥʽʚ IT ʢʦʤʧʘʥʽʡ. ɿʘʫʚʘʞʝʥʦ, ʱʦ ʚʨʘʭʫʚʘʥʥʷ 

ʡʤʦʚʽʨʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʩʮʝʥʘʨʽʾʚ ʧʦʜʽʡ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʨʽʟʥʠʭ ʨʽʰʝʥʥʷʭ 
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ʧʦ ʧʨʦʮʝʩʘʤ M&A, ʤʦʞʝ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʪʠ ʥʘ ʷʢʽʩʪʴ ʧʦʟʠʪʠʚʥʦʛʦ ʟʨʦʩʪʘʥʥʷ 

ʢʦʤʧʘʥʽʡ ʥʘ ʚʩʽʭ ʩʪʘʜʽʷʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. 

2. ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ, ʤʦʜʝʣʝʡ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʧʨʦʮʝʩʘʭ M&A, ʚʠʷʚʣʝʥʽ ʪʘ 

ʨʦʟʛʣʷʥʫʪʽ ʾʭ ʧʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ. ɺʢʘʟʘʥʦ, ʱʦ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʽʩʥʫʶʯʽ ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ ʘʥʘʣʽʟʫ ʩʪʘʥʽʚ IT ʢʦʤʧʘʥʽʡ, 

ʜʦʩʪʘʪʥʴʦʛʦ ʚʨʘʭʫʚʘʥʥʷ ʪʘ ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʧʣʠʚʫ ʩʪʦʭʘʩʪʠʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʧʦʚʥʽʡ ʤʽʨʽ.  

3. ʉʬʦʨʤʫʣʴʦʚʘʥʦ ʥʝʦʙʭʽʜʥʽ ʚʠʤʦʛʠ, ʧʽʜʭʦʜʠ ʪʘ ʤʝʪʦʜʠ, ʱʦ ʪʨʝʙʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʧʨʦʙʣʝʤ ʚʠʟʥʘʯʝʥʥʷ ʨʠʟʠʢʫ ʚʪʨʘʪ ʧʨʠ 

ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ. 

4. ʈʦʟʛʣʷʥʫʪʦ ʤʦʞʣʠʚʦʩʪʽ ʬʦʨʤʘʣʽʟʘʮʽʾ ʪʘ ʘʣʛʦʨʠʪʤʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ 

ʦʮʽʥʢʠ ʡʤʦʚʽʨʥʠʭ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ ʚ IT ʢʦʤʧʘʥʽʷʭ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʚʧʨʦʚʘʜʞʝʥʽ ʚ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʘʭ, 

ʧʨʦʮʝʩʘʭ ʟʙʦʨʫ, ʦʙʨʦʙʢʠ ʪʘ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʾ. 

5. ɺʠʟʥʘʯʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʨʦʟʨʘʭʫʥʢʽʚ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʧʦʟʠʪʠʚʥʦʛʦ ʨʦʩʪʫ 

ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʦʤʧʘʥʽʡ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʚ ʧʨʦʮʝʩʘʭ ʟʣʠʪʪʷ ʪʘ 

ʧʦʛʣʠʥʘʥʴ, ʷʢʽ ʜʦʟʚʦʣʷʣʠ ʙ ʦʙ'ʻʜʥʘʪʠ ʤʝʪʦʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ 

ʩʠʩʪʝʤ ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʦʮʽʥʦʢ ʩʪʘʥʫ ʢʦʤʧʘʥʽʡ ʟ ʤʝʪʦʜʘʤʠ ʧʽʜʪʨʠʤʢʠ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ  ʪʝʭʥʽʯʥʦʤʫ, ʝʢʦʥʦʤʽʯʥʦʤʫ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦʤʫ ʨʽʚʥʽ. 

ʎʝ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʤʘʩʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʘʣʽʟʫ ʩʪʘʥʽʚ ʢʦʤʧʘʥʽʡ, ʱʦ 

ʟʥʘʯʥʦ ʧʦʣʝʛʰʫʻ ʨʦʙʦʪʫ ʝʢʩʧʝʨʪʽʚ ʪʘ ʟʙʽʣʴʰʫʻ ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ 

ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ. 

6. ɺʩʪʘʥʦʚʣʝʥʦ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ ʜʦʩʣʽʜʞʝʥʴ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ, 

ʤʝʪʘ ʷʢʦʾ ʧʦʣʷʛʘʻ ʚ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʩʪʽ IT ʢʦʤʧʘʥʽʡ ʟʘ ʨʘʭʫʥʦʢ 

ʧʦʰʫʢʫ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʭ ʨʽʰʝʥʴ ʱʦ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʧʽʜʪʨʠʤʢʠ ʨʽʰʝʥʴ 

ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ, ʤʦʜʝʣʝʡ ʪʘ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ 

ʨʠʟʠʢʫ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʢʦʤʧʘʥʽʡ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʠʩʝʨʪʘʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʤʝʪʦʜʠ, ʤʦʜʝʣʽ ʪʘ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʜʣʷ ʾʭ ʨʝʘʣʽʟʘʮʽʾ, ʱʦ 
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ʜʦʟʚʦʣʷʶʪʴ ʧʝʨʝʨʦʙʣʷʪʠ ʽ ʘʥʘʣʽʟʫʚʘʪʠ ʧʦʪʦʯʥʽ ʧʦʢʘʟʥʠʢʠ ʩʪʘʥʫ ʢʦʤʧʘʥʽʡ 

ʜʣʷ ʧʦʰʫʢʫ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʭ ʨʽʰʝʥʴ ʧʦ ʾʭ ʨʦʟʚʠʪʢʫ.  

 ʄʘʪʝʨʽʘʣʠ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ʨʦʙʦʪʘʭ ʘʚʪʦʨʘ  [1,3,4,6] 
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ʈʆɿɼɯʃ 2 ʄɽʊʆɼʀ ɯ ʄʆɼɽʃɯ ʆʎɯʅʂʀ ʇʆʂɸɿʅʀʂɯɺ ʈʀɿʀʂʋ  

 

ɺ ʨʦʟʜʽʣʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʨʦʟʨʦʙʢʘ ʤʦʜʝʣʝʡ ʦʮʽʥʢʠ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ ʪʘ 

ʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʮʝʩʽʚ ʨʦʟʚʠʪʢʫ IT ʢʦʤʧʘʥʽʡ ʧʨʠ ʟʣʠʪʪʷʭ ʪʘ 

ʧʦʛʣʠʥʘʥʥʷʭ, ʬʦʨʤʘʣʽʟʘʮʽʷ ʧʨʦʮʝʩʽʚ ʧʽʜʪʨʠʤʢʠ ʨʽʰʝʥʴ ʧʨʠ ʫʧʨʘʚʣʽʥʥʽ 

ʧʨʦʮʝʩʘʤʠ M&A. ʆʧʠʩʘʥʽ ʨʽʟʥʽ ʧʽʜʭʦʜʠ ʜʦ ʤʦʜʝʣʝʡ ʪʘ ʤʝʪʦʜʽʚ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʽʥʬʦʨʤʘʮʽʡʥʫ ʧʽʜʪʨʠʤʢʫ ʦʙʨʦʙʢʠ ʧʦʪʦʢʽʚ ʜʘʥʠʭ ʪʘ ʧʨʦʮʝʩʠ 

ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʜʣʷ ʽʤʽʪʘʮʽʡʥʦ-ʧʦʩʪʘʜʽʡʥʦʾ ʤʦʜʝʣʽ. ʆʧʠʩʘʥʽ ʪʘ 

ʘʥʘʣʽʟʦʚʘʥʽ ʩʪʨʫʢʪʫʨʥʽ, ʤʘʪʝʤʘʪʠʯʥʽ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʽ ʤʦʜʝʣʽ, ʱʦ ʧʦʣʦʞʝʥʽ ʚ 

ʦʩʥʦʚʫ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ ʧʨʠ ʦʮʽʥʮʽ ʡʤʦʚʽʨʥʦʩʪʽ ʨʦʟʚʠʪʢʫ 

ʩʮʝʥʘʨʽʾʚ ʞʠʪʪʻʚʠʭ ʮʠʢʣʽʚ IT ʨʦʟʨʦʙʦʢ, ʘ ʪʘʢʦʞ ʩʪʨʫʢʪʫʨʥʦ-ʣʦʛʽʯʥʽ ʤʦʜʝʣʽ 

ʚʠʟʥʘʯʝʥʥʷ ʥʘʩʣʽʜʢʽʚ ʨʦʟʚʠʪʢʫ ʮʠʭ ʧʨʦʮʝʩʽʚ. ʌʦʨʤʘʣʽʟʦʚʘʥʽ ʪʘ 

ʩʪʨʫʢʪʫʨʦʚʘʥʽ ʧʨʦʮʝʩʠ ʚʳʨʘʙʦʪʢʠ ʪʘ ʘʥʘʣʽʟʫ ʧʨʦʮʝʩʽʚ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ ʟʘʜʣʷ ʜʦʩʷʛʥʝʥʥʶ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʭ ʥʘʩʣʽʜʢʽʚ ʧʨʦʮʝʩʽʚ ʟʣʠʪʪʷ 

ʪʘ ʧʦʛʣʠʥʘʥʴ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʢʨʠʪʝʨʽʾʚ ʪʘ ʧʦʢʘʟʥʠʢʽʚ 

ʧʦʰʫʢʫ ʨʽʰʝʥʴ, ʦʧʪʠʤʘʣʴʥʠʭ ʚ ʩʝʥʩʽ ʇʘʨʝʪʦ ʚ ʤʝʞʘʭ ʧʨʠʧʫʩʪʠʤʦʛʦ ʨʠʟʠʢʫ. 

 

2.1 ɿʘʛʘʣʴʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʤʦʜʝʣʝʡ ʪʘ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʩʪʘʥʫ 

ʢʦʤʧʘʥʽʡ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʛʘʣʫʟʽ. 

 

ɼʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʦʧʠʩʘʥʠʭ ʚ ʧ. 1.5 ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʠʭ ʟʘʜʘʯ 

ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜ ʽʤʽʪʘʮʽʡʥʦ-ʩʪʘʜʽʻʚʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʱʦ ʟʘʩʥʦʚʘʥʠʡ 

ʥʘ ʧʦʩʣʽʜʦʚʥʽʡ ʬʦʨʤʘʣʽʟʘʮʽʾ ʣʦʛʽʯʥʠʭ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚ'ʷʟʢʠ ʧʦʜʽʡ, 

ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʩʪʨʫʢʪʫʨʥʽʡ ʤʦʜʝʣʽ ʧʦʚôʷʟʘʥʠʭ ʧʨʦʮʝʩʽʚ 

ʨʦʟʚʠʪʢʫ ʩʮʝʥʘʨʽʾʚ ʧʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ, 

ʪʝʭʥʽʯʥʠʭ ʪʘ ʽʥʰʠʭ ʨʽʰʝʥʴ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ M&A.  

ʇʨʦʮʝʩʠ ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ, ʱʦ ʘʥʘʣʽʟʫʶʪʴʩʷ, ʧʦʨʦʜʞʫʶʪʴ ʤʥʦʞʠʥʠ 

ʧʦʜʽʡ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ, ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ, ʝʢʦʥʦʤʽʯʥʦʛʦ, ʧʩʠʭʦʣʦʛʽʯʥʦʛʦ, 

ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʪʘ ʙʘʛʘʪʴʦʭ ʽʥʰʠʭ ʭʘʨʘʢʪʝʨʽʚ, ʱʦ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʷʢ ʜʦ 

ʧʦʟʠʪʠʚʥʠʭ, ʪʘʢ ʽ ʜʦ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ. ʆʩʥʦʚʥʘ ʟʘʜʘʯʘ ʤʦʜʝʣʶʚʘʥʥʷ 
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ʧʦʣʷʛʘʻ ʚ ʚʽʜʙʦʨʽ ʪʘʢʠʭ ʨʽʰʝʥʴ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʽʥʪʝʛʨʦʚʘʥʦʤʫ 

ʧʦʟʠʪʠʚʥʦʤʫ ʝʬʝʢʪʫ.  

ɼʣʷ ʝʬʝʢʪʠʚʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʧʦʥʫʻʪʴʩʷ ʩʪʚʦʨʝʥʥʷ ʢʦʤʧʣʝʢʩʫ 

ʤʦʜʝʣʝʡ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ ʥʘʩʪʫʧʥʠʤ ʚʠʤʦʛʘʤ: 

ï ʥʦʨʤʘʪʠʚʥʽʩʪʴ ï ʚʽʜ ʨʝʬʝʨʝʥʪʥʦʾ (ʦʧʠʩʘʥʥʷ ʢʣʘʩʫ ʦʙôʻʢʪʽʚ) ʜʦ 

ʢʦʥʢʨʝʪʥʦʛʦ ʦʙôʻʢʪʫ; 

ï ʜʠʥʘʤʽʯʥʘ (ʽʤʽʪʘʮʽʡʥʘ); 

ï ʤʘʪʝʨʽʘʣʴʥʘ ʪʘ ʧʨʦʮʝʜʫʨʥʘ; 

ï ʩʪʦʭʘʩʪʠʯʥʘ ʪʘ ʟʤʽʩʪʦʚʥʘ.  

ʄʦʜʝʣʽ ʙʽʟʥʝʩʘ, ʜʦ ʷʢʠʭ ʚʽʜʥʦʩʷʪʴʩʷ ʤʦʜʝʣʽ ʧʨʦʮʝʩʽʚ ʟʣʠʪʪʷ ʪʘ 

ʧʦʛʣʠʥʘʥʴ, ʧʦʚʠʥʥʽ ʚʽʜʦʙʨʘʞʘʪʠ [1-4]: 

ǐ ʬʫʥʢʮʽʾ, ʷʢʽ ʙʽʟʥʝʩ-ʩʪʨʫʢʪʫʨʘ ʧʦʚʠʥʥʘ ʚʠʢʦʥʫʚʘʪʠ (ʱʦ ʚʦʥʘ ʚʠʨʦʙʣʷʻ, 

ʜʣʷ ʷʢʦʛʦ ʩʝʛʤʝʥʪʫ ʨʠʥʢʫ, ʟ ʷʢʦʶ ʮʽʣʣʶ ʪʘ ʽʥʰʝ); 

ǐ ʧʨʦʮʝʩʠ ʪʘ ʾʭ ʧʦʩʣʽʜʦʚʥʽʩʪʴ (ʜʠʩʢʨʝʪʥʦ, ʧʦʦʧʝʨʘʮʽʡʥʦ); 

ǐ ʦʨʛʘʥʽʟʘʮʽʡʥʫ ʩʪʨʫʢʪʫʨʫ, ʱʦ ʟʘʙʝʟʧʝʯʫʻ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʦʧʝʨʘʮʽʡ; 

ǐ ʤʘʪʝʨʽʘʣʴʥʽ, ʬʽʥʘʥʩʦʚʽ, ʽʥʬʦʨʤʘʮʽʡʥʽ ʧʦʪʦʢʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ 

ʚʠʢʦʥʘʥʥʽ ʧʨʦʮʝʩʽʚ; 

ǐ ʜʘʥʽ, ʱʦ ʥʝʦʙʭʽʜʥʽ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʧʨʦʮʝʩʽʚ ʪʘ ʾʭ ʚʟʘʻʤʥʠʡ ʚʧʣʠʚ 

(ʣʦʛʽʢʦ-ʩʪʨʫʢʪʫʨʥʠʡ ʘʥʘʣʽʟ). 

ɼʣʷ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ ʽʤʽʪʘʮʽʡʥʦ-ʧʦʩʪʘʜʽʡʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ 

M&A ʧʦʻʜʥʘʥʦ ʟ ʤʝʪʦʜʘʤʠ ʨʘʮʽʦʥʘʣʽʟʘʮʽʾ ʨʝʩʫʨʩʽʚ ʢʦʤʧʘʥʽʾ ʟʘ ʩʪʝʧʝʥʝʤ ʾʭ 

ʚʘʞʣʠʚʦʩʪʽ (ʝʢʦʥʦʤʽʯʥʦʛʦ ʝʬʝʢʪʫ) ʘʚʪʦʨʠ ʧʨʦʧʦʥʫʶʪʴ ʚʧʨʦʚʘʜʠʪʠ 

ʛʽʙʨʠʜʠʟʘʮʽʶ ARIS (Architecture of Integrated Information System) [5] ʪʘ 

ʤʝʪʦʜʽʚ ʩʪʨʫʢʪʫʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʢʣʘʩʫ IDEF [11-15] ʟʘ ʧʨʠʥʮʠʧʘʤʠ 

ɸɺʉïʘʥʘʣʽʟʫ [33-36]. 

ʉʪʨʫʢʪʫʨʥʽ ʤʝʪʦʜʦʣʦʛʽʾ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘʩʪʫʧʥʠʤʠ ʤʦʜʝʣʷʤʠ: 

ï Function Modeling  ð ʬʫʥʢʮʽʦʥʘʣʴʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ 

ʛʨʘʬʽʯʥʠʭ ʣʝʢʩʝʤ IDEF0 ʱʦ ʧʦʻʜʥʫʶʪʴ ʥʘʙʽʨ ʧʦʚôʷʟʘʥʠʭ ʤʽʞ ʩʦʙʦʶ 

ʬʫʥʢʮʽʡ (ʙʣʦʢʽʚ). ɿʘʟʚʠʯʘʡ, IDEF0 ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʧʝʨʰʦʤʫ ʝʪʘʧʽ 

ʘʥʘʣʽʟʫ ʙʫʜʴ ʷʢʦʾ ʩʪʨʫʢʪʫʨʦʚʘʥʦʾ ʩʠʩʪʝʤʠ. ʎʷ ʤʝʪʦʜʘ ʻ ʥʘʩʪʫʧʥʠʤ ʝʪʘʧʦʤ 

https://ru.wikipedia.org/wiki/%D0%91%D0%B8%D0%B7%D0%BD%D0%B5%D1%81-%D0%BF%D1%80%D0%BE%D1%86%D0%B5%D1%81%D1%81
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ʨʦʟʚʠʪʢʫ ʚʽʜʦʤʦʛʦ ʷʟʠʢʫ ʦʧʠʩʫ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʩʠʩʪʝʤ SADT (Structured 

Analysis and Design Technique) [28]; 

ï Information Modeling ð IDEF1 ʤʦʜʝʣʶʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ 

ʚʩʝʨʝʜʠʥʽ ʩʠʩʪʝʤ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʽʜʦʙʨʘʞʘʪʠ ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʾʭ ʩʪʨʫʢʪʫʨʫ 

ʪʘ ʚʟʘʻʤʥʽ ʟʚôʷʟʢʠ. IDEF1 Extended  ð Data Modeling ð ʤʝʪʦʜʠ 

ʤʦʜʝʣʶʚʘʥʥʷ ʙʘʟ ʜʘʥʠʭ ʥʘ ʦʩʥʦʚʽ ʤʦʜʝʣʽ çʩʫʪʥʽʩʪʴ-ʟʚôʷʟʦʢè. ʅʝʦʙʭʽʜʥʦ ʜʣʷ 

ʧʦʙʫʜʦʚʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ, ʱʦ ʚʽʜʦʙʨʘʞʫʻ ʪʘ ʽʤʽʪʫʻ ʩʪʨʫʢʪʫʨʫ ʧʦʪʦʢʽʚ 

ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʟʫʤʦʚʣʶʻ ʧʽʜʪʨʠʤʢʫ ʬʫʥʢʮʽʦʥʘʣʫ ʚʠʨʦʙʥʠʯʦʾ ʩʠʩʪʝʤʠ ʘʙʦ 

ʩʝʨʝʜʦʚʠʱʘ. ʄʝʪʦʜ IDEF1 ʜʦʟʚʦʣʷʻ ʙʫʜʫʚʘʪʠ ʩʪʨʫʢʪʫʨʥʫ ʤʦʜʝʣʴ ʜʘʥʠʭ, ʱʦ 

ʝʢʚʽʚʘʣʝʥʪʥʘ ʨʝʣʷʮʽʡʥʽʡ ʤʦʜʝʣʽ ʚ 3-ʡ ʥʦʨʤʘʣʴʥʽʡ ʬʦʨʤʽ. IDEF1X-ʜʽʘʛʨʘʤʤʳ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʤʥʦʞʠʥʦʶ CASE-ʟʘʩʦʙʽʚ (ʟʦʢʨʝʤʘ, ERwin, Design/IDEF) 

[29].  

ï Process Description Capture (ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ) ð ʤʝʪʦʜʠ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʩʠʩʪʝʤʽ, ʘʙʦ 

ʧʨʦʝʢʪʘʭ, ʦʧʠʩʫʶʪʴ ʩʮʝʥʘʨʽʾ ʪʘ ʣʦʛʽʯʥʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʦʧʝʨʘʮʽʡ ʜʣʷ ʢʦʞʥʦʛʦ 

ʚʘʞʣʠʚʦʛʦ ʧʨʦʮʝʩʫ ʘʙʦ ʧʦʜʽʾ. IDEF3 ʤʘʻ ʧʨʷʤʫ ʥʘʩʣʽʜʢʦʚʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ, 

ʧʦʚôʷʟʘʥʫ ʟ  IDEF0 ʪʘʢ, ʱʦ ʢʦʞʥʘ ʬʫʥʢʮʽʷ  ʤʦʞʝ ʙʫʪʠ ʨʦʟʰʠʬʨʦʚʘʥʘ ʚ 

ʬʦʨʤʽ (ʧʨʦʪʦʢʦʣʽ) ʦʢʨʝʤʦʛʦ ʧʨʦʮʝʩʫ IDEF3; 

ï Object-Oriented Design ð ʤʝʪʦʜʦʣʦʛʽʷ ʧʦʙʫʜʦʚʠ ʦʙôʻʢʪʥʦ-

ʦʨʽʻʥʪʦʚʘʥʠʭ ʩʠʩʪʝʤ (IDEF4) [30] ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘʤʽʥʠʪʠ ʤʝʪʦʜʘʤʠ çʜʝʨʝʚ 

ʚʽʜʤʦʚè (FTA) [37]; 

ï Ontology Description Capture ð ʉʪʘʥʜʘʨʪ ʦʥʪʦʣʦʛʽʯʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ 

ʩʢʣʘʜʥʠʭ ʩʠʩʪʝʤ (ʤʝʪʦʜʦʣʦʛʽʾ IDEF5) ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘʤʽʥʠʪʠ ʤʝʪʦʜʘʤʠ 

çʜʝʨʝʚ ʧʦʜʽʡè (ETA). 

ʇʘʨʘʣʝʣʴʥʦ ʟʽ ʩʪʨʫʢʪʫʨʥʠʤʠ ʤʝʪʦʜʘʤʠ ʤʦʜʝʣʶʚʘʥʥʷ ʤʦʞʥʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ABC-ʘʥʘʣʽʟ [33-36]. ʎʝ ʤʝʪʦʜ, ʱʦ ʜʦʟʚʦʣʷʻ ʢʣʘʩʠʬʽʢʫʚʘʪʠ 

ʨʝʩʫʨʩʠ ʢʦʤʧʘʥʽʾ ʥʘ ʦʩʥʦʚʽ ʧʨʠʥʮʠʧʫ ʧʝʨʝʚʘʛ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʾʭ ʚʘʞʣʠʚʦʩʪʽ. 

ʎʝʡ ʘʥʘʣʽʟ ʻ ʚʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʨʦʟʨʦʙʢʠ ʦʧʪʠʤʘʣʴʥʠʭ ʨʽʰʝʥʴ. ɺ ʡʦʛʦ 

ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠʥʮʠʧ ʇʘʨʝʪʦ. ʎʝ ʧʨʠʥʮʠʧ, ʧʨʠ ʷʢʦʤʫ 

ʚʚʘʞʘʻʪʴʩʷ ʱʦ 20 % ʚʩʽʻʾ ʧʨʦʜʫʢʮʽʾ ʜʘʶʪʴ 80 % ʦʙʦʨʦʪʫ. ɺʘʞʣʠʚʦ ʥʝ 

ʧʣʫʪʘʪʠ ABC-ʘʥʘʣʽʟ ʟ ABC-ʤʝʪʦʜʦʤ. 

https://ru.wikipedia.org/wiki/SADT
https://ru.wikipedia.org/wiki/DFD
https://ru.wikipedia.org/wiki/ER-%D0%BC%D0%BE%D0%B4%D0%B5%D0%BB%D1%8C_%D0%B4%D0%B0%D0%BD%D0%BD%D1%8B%D1%85
https://ru.wikipedia.org/wiki/%D0%A2%D1%80%D0%B5%D1%82%D1%8C%D1%8F_%D0%BD%D0%BE%D1%80%D0%BC%D0%B0%D0%BB%D1%8C%D0%BD%D0%B0%D1%8F_%D1%84%D0%BE%D1%80%D0%BC%D0%B0
https://ru.wikipedia.org/wiki/ERwin_Data_Modeler
https://ru.wikipedia.org/wiki/%D0%9E%D0%B1%D1%8A%D0%B5%D0%BA%D1%82%D0%BD%D0%BE-%D0%BE%D1%80%D0%B8%D0%B5%D0%BD%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%BD%D0%BE%D0%B5_%D0%BF%D1%80%D0%BE%D0%B5%D0%BA%D1%82%D0%B8%D1%80%D0%BE%D0%B2%D0%B0%D0%BD%D0%B8%D0%B5
https://ru.wikipedia.org/wiki/%D0%A4%D0%B0%D0%BA%D1%82%D0%BE%D1%80%D1%8B_%D0%BF%D1%80%D0%BE%D0%B8%D0%B7%D0%B2%D0%BE%D0%B4%D1%81%D1%82%D0%B2%D0%B0
https://ru.wikipedia.org/wiki/%D0%97%D0%B0%D0%BA%D0%BE%D0%BD_%D0%9F%D0%B0%D1%80%D0%B5%D1%82%D0%BE
https://ru.wikipedia.org/wiki/%D0%A2%D0%BE%D0%B2%D0%B0%D1%80
https://ru.wikipedia.org/wiki/%D0%92%D1%8B%D1%80%D1%83%D1%87%D0%BA%D0%B0
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ɼʣʷ ʢʦʞʥʦʾ ʩʪʘʜʽʾ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʢʦʤʧʘʥʽʡ ʧʨʦʚʦʜʠʪʴʩʷ ʨʦʟʨʦʙʢʘ ʪʘ 

ʧʦʻʜʥʘʥʥʷ ʩʪʨʫʢʪʫʨʥʠʭ ʤʦʜʝʣʝʡ ʨʽʟʥʦʛʦ ʨʽʚʥʷ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ. ɰʭ ʧʦʻʜʥʘʥʥʷ 

ʚ ʦʜʥʫ ʣʦʛʽʯʥʫ ʬʦʨʤʫ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʦʨʛʨʘʬʘ ʩʪʘʥʽʚ ʢʦʤʧʘʥʽʡ ʥʘ 

ʟʛʦʨʪʢʫ/ʨʦʟʛʦʨʪʢʫ ʣʘʥʮʶʛʽʚ ʛʨʘʬʫ ʜʦ ʨʽʚʥʷ ʛʽʣʦʢ ʜʝʨʝʚ. ʅʘʜʘʣʽ 

ʜʝʪʝʨʤʽʥʦʚʘʥʠʤʠ ʤʝʪʦʜʘʤʠ ʪʘ ʤʦʜʝʣʷʤʠ ʤʦʞʣʠʚʠʡ ʢʽʣʴʢʽʩʥʠʡ ʘʥʘʣʽʟ 

ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʥʫ ʨʦʟʚʠʪʢʫ ʢʦʤʧʘʥʽʡ ʪʘ ʜʦʩʷʛʥʝʥʥʷ ʙʘʞʘʥʦʾ ʮʽʣʽ ï ʧʦʰʫʢ 

ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʭ ʨʽʰʝʥʴ ʱʦ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʧʽʜʪʨʠʤʢʠ ʨʽʰʝʥʴ ʰʣʷʭʦʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ, ʤʦʜʝʣʝʡ ʪʘ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʨʠʟʠʢʫ 

ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʢʦʤʧʘʥʽʡ. ɿʘʛʘʣʴʥʠʡ ʧʽʜʭʽʜ ʜʦ ʽʤʽʪʘʮʽʡʥʦ-ʩʪʘʜʽʻʚʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʜʝʤʦʥʩʪʨʦʚʘʥʠʡ ʥʘ ʨʠʩ. 2.1. 

 

 

 

ʈʠʩʫʥʦʢ 2.1 ï ʉʭʝʤʘ ʬʦʨʤʫʚʘʥʥʷ ʽʤʽʪʘʮʽʡʥʦ-ʩʪʘʜʽʻʚʦʾ ʤʦʜʝʣʽ 

 

ɺ ʟʘʛʘʣʴʥʫ ʦʙôʻʜʥʘʥʫ ʽʥʪʝʛʨʘʣʴʥʫ ʤʦʜʝʣʴ ʬʦʨʤʫʻʪʴʩʷ ʥʘʩʪʫʧʥʘ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ: ʆʨʛʘʥʽʟʘʮʽʡʥʘ ʩʭʝʤʘ (Organizational chat) ƐŸ ɼʝʨʝʚʦ ʬʫʥʢʮʽʡ 

(Function Tree) ƐŸ ʤʦʜʝʣʽ ʧʨʦʮʝʩʽʚ/ʫʧʨʘʚʣʽʥʥʷ (ʜʽʘʛʨʘʤʘ eEPC (extended 

Event driven Process Chain) Ÿ IDEF0 Ÿ IDEF1X Ÿ IDEF3 Ÿ FTA Ÿ ETA. 
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ʇʘʨʘʣʝʣʴʥʦ ʨʝʘʣʽʟʫʶʪʴʩʷ ʤʝʪʦʜʠ ABC-ʘʥʘʣʽʟʫ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʬʽʥʘʥʩʦʚʠʭ 

ʥʘʩʣʽʜʢʽʚ ʩʪʨʫʢʪʫʨʥʠʭ ʧʦʜʽʡ. 

ɺ ʦʧʠʩʘʥʠʭ ʩʪʨʫʢʪʫʨʘʭ: 

ï IDEF0-ʤʦʜʝʣʴ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʥʘʙʦʨʽʚ ʽʻʨʘʨʭʽʯʥʠʭ ʟʚôʷʟʘʥʠʭ ʜʽʘʛʨʘʤ. 

ʅʘ ʜʽʘʛʨʘʤʽ ʙʣʦʢʠ ʧʦʻʜʥʫʶʪʴʩʷ ʜʫʛʘʤʠ (ʧʽʜʛʨʘʬ ʬʫʥʢʮʽʦʥʘʣʴʥʦʾ ʤʦʜʝʣʽ) ʪʘ 

ʚʠʭʽʜʥʽ ʜʫʛʠ ʦʜʥʠʭ ʙʣʦʢʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʚʭʦʜʘʤʠ ʽʥʰʠʭ. ɼʫʛʠ ʟ ʦʜʥʠʤ 

ʚʽʣʴʥʠʤ ʢʽʥʮʝʤ ʤʘʶʪʴ ʚʠʪʦʢ ʘʙʦ ʦʪʨʠʤʫʚʘʯ ʧʦʟʘ ʜʽʘʛʨʘʤʦʶ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʟʦʚʥʽʰʥʽʭ ʜʫʛ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʧʦʟʥʘʯʢʠ: I (Input), C (Control), O (Output) M 

(Mechanism); 

ï ʜʘʥʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʤʦʜʝʣʣʶ ʢʣʘʩʫ IDEF1 Extended  ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦ 

ʚʩʽ ʚʭʽʜʥʽ ʜʘʥʽ ʪʘ ʚʠʭʽʜʥʽ ʟʤʽʥʥʽ ʧʦʚʠʥʥʽ ʙʫʪʠ ʥʦʨʤʘʣʽʟʦʚʘʥʽ ʪʘ ʚʠʟʥʘʯʝʥʽ ʚ 

ʧʦʚʥʽʡ ʤʽʨʽ ʚ ʽʥʰʠʭ ʤʦʜʝʣʷʭ; 

ï IDEF3-ʤʦʜʝʣʽ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʜʦʢʫʤʝʥʪʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

(ʽʥʬʦʨʤʘʮʽʡʥʠʭ) ʧʨʦʮʝʩʽʚ, ʜʝ ʚʘʞʣʠʚʦ ʚʨʘʭʦʚʫʚʘʪʠ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʪʘ ʣʦʛʽʯʥʫ 

ʩʧʨʷʤʦʚʘʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʧʨʦʮʝʩʫ. ʇʨʠʢʣʘʜ ʟʘʩʪʦʩʫʚʘʥʥʷ ʮʽʻʾ ʤʦʜʝʣʽ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ. 2.2; 

ï ʧʦʩʣʽʜʦʚʥʝ ʧʦʻʜʥʘʥʥʷ FTA ʪʘ ETA ʜʝʤʦʥʩʪʨʫʻʪʴʩʷ ʚ ʥʘʩʪʫʧʥʠʭ 

ʧʽʜʨʦʟʜʽʣʘʭ.  

ʇʨʦʮʝʩʠ ʚ ʢʦʤʧʘʥʽʷʭ, ʱʦ ʘʥʘʣʽʟʫʶʪʴʩʷ  ʩʢʣʘʜʘʶʪʴʩʷ ʟ ʤʥʦʞʠʥ 

ʧʨʦʮʝʩʽʚ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʦʪʨʠʤʘʥʽ ʟʘ ʨʘʭʫʥʦʢ ʙʽʣʴʰ ʨʝʪʝʣʴʥʦʾ 

ʜʝʢʦʤʧʦʟʠʮʽʾ ʩʢʣʘʜʥʠʭ ʧʨʦʮʝʩʽʚ, ʨʦʟʧʦʜʽʣʝʥʠʭ ʚ ʣʦʛʽʯʥʽʡ ʧʦʩʣʽʜʦʚʥʦʩʪʽ. ɺ 

ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʧʦʪʦʢʽʚ ʧʦʜʽʡ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʷʢ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʢʨʦʢʽʚ 

çʧʨʝʮʝʜʝʥʪʽʚè,  ʚʠʜʽʣʷʻʪʴʩʷ ʤʥʦʞʠʥʘ i-ʭ ʦʢʨʝʤʠʭ ʧʦʜʽʡ, ʱʦ ʤʦʞʫʪʴ ʤʘʪʠ 

ʚʘʛʦʤʽ ʥʘʩʣʽʜʢʠ (i=1..J), ʟ'ʷʩʦʚʫʻʪʴʩʷ ʾʭ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʽ ʚʣʘʩʪʠʚʦʩʪʽ, 

ʥʝʦʙʭʽʜʥʽ ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʥʫ ʧʦʢʘʟʥʠʢʽʚ ʨʦʟʚʠʪʢʫ ʢʦʤʧʘʥʽʡ. 
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ʈʠʩʫʥʦʢ 2.2 ï ʆʧʠʩ ʟʘʩʪʦʩʫʚʘʥʥʷ IDEF3-ʤʦʜʝʣʽ 

 

ɼʦʩʣʽʜʞʫʚʘʥʽ ʧʨʦʮʝʩʠ ʚ ʢʦʤʧʘʥʽʷʭ ʨʦʟʙʠʚʘʶʪʴʩʷ ʥʘ ʬʫʥʢʮʽʦʥʘʣʴʥʽ 

ʙʣʦʢʠ, ʜʦ ʩʢʣʘʜʫ ʷʢʠʭ ʚʭʦʜʷʪʴ ʧʨʝʮʝʜʝʥʪʠ.  

ɼʣʷ ʢʦʞʥʦʾ i-ʾ ʧʦʜʽʾ ʚʠʜʽʣʷʻʪʴʩʷ ʤʥʦʞʠʥʘ k ʩʪʘʥʽʚ, ʦʙʫʤʦʚʣʝʥʠʭ 

ʩʧʦʣʫʯʝʥʥʷʤʠ ʢʦʤʙʽʥʘʮʽʡ ʚʽʜʭʠʣʝʥʴ, ʟʦʚʥʽʰʥʽʭ ʚʧʣʠʚʽʚ, ʟʤʽʥʥʠʭ ʨʝʞʠʤʽʚ 

ʨʦʙʦʪʠ ʪʘ ʽʥʰʝ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʥʝʛʘʪʠʚʥʠʭ, ʘʙʦ ʧʦʟʠʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ. 
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ʈʦʟʨʦʙʢʘ ʽʤʽʪʘʮʽʡʥʦ-ʩʪʘʜʽʻʚʦʾ ʤʦʜʝʣʽ (ɯʉʄ) ʢʦʤʧʘʥʽʡ, ʱʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ, ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʜʠʩʢʨʝʪʥʦ-ʧʦʜʽʻʚʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʜʦʟʚʦʣʷʻ 

ʚʨʘʭʫʚʘʪʠ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʽ ʟʚ'ʷʟʢʠ ʤʽʞ ʧʦʜʽʷʤʠ ʪʘ ʧʨʦʮʝʩʘʤʠ, ʱʦ 

ʥʦʩʷʪʴ ʩʪʦʭʘʩʪʠʯʥʠʡ ʭʘʨʘʢʪʝʨ. ɯʤʽʪʘʮʽʡʥʦ-ʩʪʘʜʽʻʚʘ ʤʦʜʝʣʴ, ʱʦ ʩʪʚʦʨʝʥʘ ʚ 

ʜʠʩʝʨʪʘʮʽʾ, ʜʦʟʚʦʣʷʻ ʘʥʘʣʽʟʫʚʘʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʧʦʜʽʡ ʽ ʧʨʦʮʝʩʽʚ, ʘ 

ʪʘʢʦʞ, ʟʘʚʜʷʢʠ ʧʦʩʪʘʜʽʡʥʦʤʫ ʨʦʟʛʣʷʜʫ ʮʠʭ ʧʨʦʮʝʩʽʚ, ʚʨʘʭʫʚʘʪʠ ʜʠʥʘʤʽʯʥʽ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ.  

ʉʧʦʯʘʪʢʫ ʥʘ ʧʽʜʩʪʘʚʽ ʜʘʥʠʭ ʘʥʘʣʽʟʫ ʩʪʨʫʢʪʫʨ ʧʦʜʽʡ ʪʘ ʧʨʦʮʝʩʽʚ 

ʝʢʩʧʝʨʪʠ ʬʦʨʤʘʣʽʟʫʶʪʴ ʽ ʧʦʚôʷʟʫʶʪʴ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʽ ʣʘʥʮʶʛʠ ʧʦʜʽʡ 

ɯʉʄ ʤʦʜʝʣʽ ʚ ʬʦʨʤʘʪʽ FTA, ʚʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʨʠ ʮʴʦʤʫ ʥʠʟʭʽʜʥʠʡ ʤʝʪʦʜ 

ʘʥʘʣʽʟʫ. ʂʽʣʴʢʽʩʪʴ çʜʝʨʝʚ ʚʽʜʤʦʚè ʚʽʜʦʙʨʘʞʘʻ ʧʦʚʥʫ ʤʥʦʞʠʥʫ ʧʦʜʽʡ, ʱʦ 

ʤʘʶʪʴ ʥʘʩʣʽʜʢʠ (çʚʝʨʭʥʽ ʧʦʜʽʾè, ʥʘʧʨʠʢʣʘʜ: ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʦʟʨʦʙʢʠ ʚ 

ʟʘʜʘʥʠʡ ʪʝʨʤʽʥ). ɺʝʨʭʥʴʦʶ ʧʦʜʽʻʶ ʤʦʞʝ ʙʫʪʠ ʷʢ ʧʝʚʥʝ ʜʦʩʷʛʥʝʥʥʷ ʟ 

ʧʦʟʠʪʠʚʥʠʤ ʝʬʝʢʪʦʤ, ʪʘʢ ʽ ʧʨʦʚʘʣ ʮʴʦʛʦ ʜʦʩʷʛʥʝʥʥʷ. ɺʽʜʤʽʥʥʽʩʪʴ ʚ ʪʘʢʦʤʫ 

ʚʠʧʘʜʢʫ ʧʦʣʷʛʘʻ ʚ ʡʤʦʚʽʨʥʦʩʪʽ ʚʽʜʤʦʚʠ Pf, ʘʙʦ ʡʤʦʚʽʨʥʦʩʪʽ ʫʩʧʽʭʫ Ps=1ï Pf.  

ɼʣʷ ʢʦʞʥʦʛʦ çʜʝʨʝʚʘ ʚʽʜʤʦʚè, ʱʦ ʜʦʩʷʛʘʻ çʚʝʨʭʥʴʦʾ ʧʦʜʽʾè ʤʦʞʥʘ 

ʧʨʦʚʝʩʪʠ ʢʦʥʢʘʪʝʥʘʮʽʶ ʮʽʻʾ ʧʦʜʽʾ ʷʢ ʧʦʯʘʪʢʦʚʫ ʫʤʦʚʫ çʜʝʨʝʚʘ ʧʦʜʽʡè, ʘʙʦ 

ʙʫʪʠ ʧʦʯʘʪʢʦʚʦʶ ʜʣʷ ʧʦʜʽʡ ʚʧʣʠʚʫ. ʇʦʯʠʥʘʶʯʠ ʟ ʽʥʽʮʽʶʶʯʦʾ ʧʦʜʽʾ 

ʨʦʟʙʫʜʦʚʫʻʪʴʩʷ ʙʽʥʘʨʥʝ ʨʦʟʛʘʣʫʞʝʥʥʷ çʜʝʨʝʚʘ ʧʦʜʽʡè, ʱʦ ʚʽʜʦʙʨʘʞʘʻ ʣʦʛʽʢʫ 

ʨʦʟʚʠʪʢʫ ʨʽʟʥʠʭ ʩʮʝʥʘʨʽʾʚ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʦʭʘʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽ 

ʝʬʝʢʪʠʚʥʽʩʪʴ ʟʘʩʦʙʽʚ ʚʧʣʠʚʫ (ʨʽʰʝʥʴ). ʇʨʠ ʮʴʦʤʫ ʚʠʩʭʽʜʥʠʤ ʘʥʘʣʽʟʦʤ 

ʬʦʨʤʫʶʪʴʩʷ ʛʽʣʢʠ ʩʮʝʥʘʨʽʾʚ, ʱʦ ʟʘʚʝʨʰʫʶʪʴʩʷ ʧʦʟʠʪʠʚʥʠʤʠ, ʘʙʦ 

ʥʝʛʘʪʠʚʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ. 

ɼʦ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ, ʱʦ ʩʪʚʦʨʶʻʪʴʩʷ ʟʘ 

ʨʽʟʥʦʤʘʥʽʪʥʠʤʠ ʩʮʝʥʘʨʽʷʤʠ, ʤʦʞʥʘ ʚʽʜʥʝʩʪʠ: 

1. ɯʤʦʚʽʨʥʽʩʪʴ ʥʝʛʘʪʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʮʝʥʘʨʽʾʚ (ʚʩʴʦʛʦ n), ʱʦ 

ʦʙʫʤʦʚʣʝʥʠʡ j-ʤʠ ʧʨʦʮʝʩʘʤʠ i-ʭ ʨʽʰʝʥʴ: 

ää=
i j

n
ij

n
t PP . (2.1) 

2. ɯʤʦʚʽʨʥʽʩʪʴ ʧʦʟʠʪʠʚʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʮʝʥʘʨʽʾʚ (ʚʩʴʦʛʦ p), ʱʦ 

ʦʙʫʤʦʚʣʝʥʠʡ j-ʤʠ ʧʨʦʮʝʩʘʤʠ i-ʭ ʨʽʰʝʥʴ: 
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n
t

p
t PP -=1

. (2.2) 

3. ʆʯʽʢʫʚʘʥʠʡ ʟʘʛʘʣʴʥʠʡ ʟʙʠʪʦʢ: 

ää Ö=
i j

ijij
n UsPED , (2.3) 

ʜʝ ij
nP  - ʡʤʦʚʽʨʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ j-ʛʦ ʥʝʛʘʪʠʚʥʦʛʦ ʩʮʝʥʘʨʽʶ, ʱʦ ʚʠʥʠʢʘʻ ʧʨʠ 

ʧʨʠʡʥʷʪʪʽ i-ʛʦ ʨʽʰʝʥʥʷ;  

ijUs  ï ʟʙʠʪʦʢ ʚʽʜ j-ʛʦ ʧʨʦʮʝʩʫ i-ʛʦ ʨʽʰʝʥʥʷ. 

4. ʆʯʽʢʫʚʘʥʠʡ ʟʘʛʘʣʴʥʠʡ ʧʨʠʙʫʪʦʢ: 

ää Ö=
i j

ijij
p InPEP ,  (2.4) 

ʜʝ ij
pP  ï ʡʤʦʚʽʨʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ j-ʛʦ ʧʦʟʠʪʠʚʥʦʛʦ ʩʮʝʥʘʨʽʶ, ʱʦ ʚʠʥʠʢʘʻ ʧʨʠ 

ʧʨʠʡʥʷʪʪʽ i-ʛʦ ʨʽʰʝʥʥʷ;  

ijIn ï ʧʨʠʙʫʪʦʢ ʚʽʜ j-ʛʦ ʧʨʦʮʝʩʫ i-ʛʦ ʨʽʰʝʥʥʷ. 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʡʥʷʪʥʦʛʦ ʨʽʚʥʷ ʨʠʟʠʢʫ ʧʨʦʧʦʥʫʻʪʴʩʷ ʟʘʛʘʣʴʥʠʡ 

ʦʯʽʢʫʚʘʥʠʡ ʝʬʝʢʪ. ʊʦʙʪʦ ʷʢʱʦ ʩʫʤʘ ʦʯʽʢʫʚʘʥʦʛʦ ʟʙʠʪʢʫ ʪʘ ʦʯʽʢʫʚʘʥʦʛʦ 

ʧʨʠʙʫʪʢʫ ʻ ʧʦʟʠʪʠʚʥʦʶ, ʪʦ ʚʚʘʞʘʪʠ ʟʘʛʘʣʴʥʠʡ ʨʠʟʠʢ ʷʢ ʪʘʢʠʡ, ʱʦ ʥʝ ʥʝʩʝ 

ʟʘʛʨʦʟ. ʆʜʥʘʢ, ʷʢʱʦ ʦʯʽʢʫʚʘʥʠʡ ʟʘʛʘʣʴʥʠʡ ʧʨʠʙʫʪʦʢ ʤʝʥʰ, ʥʽʞ ʦʪʨʠʤʫʚʘʥʠʡ 

ʜʦ ʧʨʦʮʝʜʫʨ ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ, ʪʦ ʮʝ ʧʽʜʪʚʝʨʜʞʫʻ ʧʨʠʧʫʱʝʥʥʷ, ʱʦ ʪʘʢʽ 

ʧʨʦʮʝʜʫʨʠ ʥʝ ʤʘʶʪʴ ʩʝʥʩʫ (ʙʽʣʴʰ ʰʢʽʜʣʠʚʽ). 

ʆʮʽʥʢʘ ʨʠʟʠʢʫ ʬʽʥʘʥʩʦʚʠʭ ʥʘʩʣʽʜʢʽʚ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘ ʦʩʥʦʚʽ ʘʥʘʣʽʟʫ ʾʭ 

ʡʤʦʚʽʨʥʦʩʪʽ, ʘ ʪʘʢʦʞ ʫʧʝʨʝʜʞʝʥʠʭ ʜʽʡ ʚ ʢʦʤʧʘʥʽʾ ʪʘ ʚʽʜʥʦʚʣʝʥʥʷ ʧʦʟʠʪʠʚʥʠʭ 

ʧʨʦʮʝʩʽʚ. ɺ ʟʥʘʯʥʽʡ ʤʽʨʽ ʤʦʞʣʠʚʦ ʚʧʣʠʚʘʪʠ ʥʘ ʧʨʦʮʝʩʠ ʜʽʷʤʠ ʧʦ 

ʩʪʨʘʭʫʚʘʥʥʶ ʽ ʘʢʫʤʫʣʷʮʽʾ ʢʦʰʪʽʚ ʟʘʜʣʷ ʥʽʚʝʣʷʮʽʾ ʤʦʞʣʠʚʠʭ ʚʽʜʭʠʣʝʥʴ ʚʽʜ 

ʤʝʪʠ ʨʝʬʦʨʤ ʚ ʢʦʤʧʘʥʽʷʭ. ʆʜʥʘʢ, ʦʯʽʢʫʚʘʥʽ ʚʠʪʨʘʪʠ ʥʘ ʟʘʧʦʙʽʞʥʽ ʤʽʨʠ ʥʝ 

ʤʘʶʪʴ ʧʝʨʝʚʠʱʫʚʘʪʠ ʦʯʽʢʫʚʘʥʠʡ ʟʙʠʪʦʢ, ʙʦ ʚ ʪʘʢʦʤʫ ʚʠʧʘʜʢʫ ʮʽ ʟʘʭʦʜʠ ʥʝ 

ʤʘʶʪʴ ʩʝʥʩʫ. 

ɼʣ̫ ʧʨʦʚʝʜʝʥʥʷ ʦʧʠʩʘʥʠʭ ʚʠʱʝ ʦʮʽʥʦʢ ʪʘ ʦʪʨʠʤʘʥʥʷ ʚʘʛʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ, 

ʥʝʦʙʭʽʜʥʦ ʚʠʢʦʥʘʪʠ ʜʝʢʽʣʴʢʘ ʩʪʘʜʽʡ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʦʙʨʦʙʢʠ 

ʜʘʥʠʭ. ʅʘ ʨʠʩ. 2.3 ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʭʝʤʘ ʩʪʘʜʽʡ ʤʦʜʝʣʶʚʘʥʥʷ, ʪʘ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʦʰʫʢʫ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʭ ʨʽʰʝʥʴ ʧʦ M&A. 
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ɯʥʬʦʨʤʘʮʽʡʥʠʡ ʦʙʤʽʥ, ʨʦʟʨʘʭʫʥʢʠ ʪʘ ʧʨʦʮʝʩʠ ʚʠʨʦʙʽʪʢʠ ʨʽʰʝʥʴ 

ʧʦʜʽʣʝʥʽ ʥʘ ʪʘʢʽ ʩʪʘʜʽʾ: 

ï ʩʪʘʜʽʷ ʟʙʦʨʫ ʪʘ ʦʙʨʦʙʢʠ ʜʘʥʠʭ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʧʝʨʚʠʥʥʦʾ 

ʬʦʨʤʘʣʽʟʘʮʽʾ ʟʘʚʜʘʥʥʷ ʜʦʩʣʽʜʞʝʥʴ, ʘ ʪʘʢʦʞ ʟʘʙʝʟʧʝʯʝʥʥʷ ʧʨʦʮʝʩʽʚ 

ʬʦʨʤʫʚʘʥʥʷ ʟʥʘʥʴ ʧʨʦ IT ʢʦʤʧʘʥʽʾ, ʱʦ ʧʽʜʣʷʛʘʶʪʴ ʟʣʠʪʪʷʤ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ 

ʟʘʩʪʦʩʫʚʘʪʠ ʤʦʜʝʣʽ ʧʦ ʚʠʟʥʘʯʝʥʥʶ ʤʦʞʣʠʚʠʭ ʥʘʩʣʽʜʢʽʚ. ʅʘ ʮʽʡ ʩʪʘʜʽʾ 

ʨʝʘʣʽʟʫʶʪʴʩʷ ʤʝʪʦʜʠ ʜʝʢʦʤʧʦʟʠʮʽʾ ʧʨʦʮʝʩʽʚ ʚ ʢʦʤʧʘʥʽʷʭ, ʘʥʘʣʽʟ ʪʘ ʨʦʟʨʦʙʢʘ 

ʤʥʦʞʠʥ FTA ʪʘ ETA ʽ ʥʘʧʦʚʥʶʻʪʴʩʷ ʙʘʟʘ ʟʥʘʥʴ ʧʦʜʽʡ. ɺʠʟʥʘʯʘʶʪʴʩʷ 

ʧʝʨʚʠʥʥʽ ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʨʠʟʠʢʫ, ʬʦʨʤʫʻʪʴʩʷ ʙʘʟʘ ʤʦʜʝʣʶʚʘʥʥʷ ʦʮʽʥʢʠ 

ʧʦʪʦʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ; 

ï ʩʪʘʜʽʷ ʩʪʨʫʢʪʫʨʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ, ʚ ʷʢʽʡ ʨʝʘʣʽʟʫʻʪʴʩʷ 

ʧʦʚʥʘ ʤʦʜʝʣʴ ʢʣʘʩʫ ARIS ʪʘ ʛʽʙʨʠʜʥʦʾ ʧʦʩʪʘʜʽʡʥʦʾ ʤʦʜʝʣʽ ʢʣʘʩʫ IDEF. ʅʘ 

ʮʽʡ ʩʪʘʜʽʾ ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʘʛʠ ʦʨʛʨʘʬʫ ʩʪʘʥʽʚ ʢʦʤʧʘʥʽʡ ʪʘ ʧʦʢʘʟʥʠʢʠ 

ʧʦʪʦʯʥʦʛʦ ʨʠʟʠʢʫ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʠʪʠ ʥʝ ʪʽʣʴʢʠ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚôʷʟʢʽʚ ʧʦʜʽʡ ʚ ʢʦʤʧʘʥʽʷʭ, ʘ ʡ ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ 

ʥʘʜʽʡʥʦʩʪʽ; 

ï ʩʪʘʜʽʷ ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ ʚʪʨʘʪ ʪʘ ʧʨʠʙʫʪʢʽʚ ʟʘʙʝʟʧʝʯʫʻ 

ʤʦʜʝʣʶʚʘʥʥʷ  ʪʘ ɸɺʉ-ʘʥʘʣʽʟ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʠʟʥʘʯʠʪʠ ʦʩʥʦʚʥʽ ʝʢʦʥʦʤʽʯʥʽ 

ʧʦʢʘʟʥʠʢʠ ʧʦʜʽʡ ʪʘ ʩʪʘʥʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʢʦʤʧʘʥʽʷʭ ʧʨʠ ʟʣʠʪʪʷʭ ʪʘ 

ʧʦʛʣʠʥʘʥʥʷʭ ʪʘ ʧʨʠ ʨʝʘʣʽʟʘʮʽʾ ʩʮʝʥʘʨʽʾʚ, ʱʦ ʻ ʥʘʩʣʽʜʢʘʤʠ ʧʨʠʡʤʘʻʤʠʭ 

ʨʽʰʝʥʴ; 

ï ʩʪʘʜʽʷ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʧʽʜʪʨʠʤʢʠ ʚʢʣʶʯʘʻ ʚ ʩʝʙʝ ʨʦʟʨʦʙʢʫ 

ʧʨʦʧʦʟʠʮʽʡ, ʾʭ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ ʪʘ 

ʧʨʦʮʝʩ ʧʦʰʫʢʫ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʭ ʦʧʪʠʤʘʣʴʥʠʭ ʚ ʩʝʥʩʽ ʇʘʨʝʪʦ ʨʽʰʝʥʴ, 

ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʦʟʠʪʠʚʥʦʛʦ ʝʬʝʢʪʫ ʧʨʦʮʝʩʽʚ M&A. ɸ 

ʷʢʱʦ ʪʘʢʽ ʨʽʰʝʥʥʷ ʥʝ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʥʘʤʽʯʝʥʦʛʦ ʦʯʽʢʫʚʘʥʦʛʦ ʧʨʠʙʫʪʢʫ, ʪʦ 

ʨʦʙʠʪʴʩʷ ʚʠʩʥʦʚʦʢ ʚ ʥʝʜʦʮʽʣʴʥʦʩʪʽ ʪʘʢʠʭ ʧʝʨʝʪʚʦʨʝʥʴ.  
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ʈʠʩʫʥʦʢ 2.3 ï ʉʪʨʫʢʪʫʨʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʤʦʜʝʣʴ ʩʪʘʜʽʡ ʘʥʘʣʽʟʫ ʪʘ ʚʠʨʦʙʽʪʢʠ 

ʨʽʰʝʥʴ 

ɺʩʝ ʚʢʘʟʘʥʝ ʚʠʱʝ ʽʥʪʝʛʨʫʻʪʴʩʷ ʚ ʽʥʬʦʨʤʘʮʽʡʥʫ ʪʝʭʥʦʣʦʛʽʶ, ʷʢʘ ʥʘ 

ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʠʭ ʧʝʨʝʜʙʘʯʘʻ ʢʦʤʧʣʝʢʩʥʠʡ ʧʽʜʭʽʜ ʜʦ ʤʦʜʝʣʶʚʘʥʥʷ 

ʧʨʦʮʝʩʽʚ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʩʧʨʷʤʦʚʘʥʦʛʦ ʨʦʟʚʠʪʢʫ ʩʮʝʥʘʨʽʾʚ 
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ʪʘ ʡʤʦʚʽʨʥʠʭ ʚʧʣʠʚʽʚ ʦʢʨʝʤʠʭ ʧʦʜʽʡ ʥʘ ʧʨʦʮʝʩʠ, ʱʦ ʟʤʽʥʶʶʪʴ ʩʪʘʥʠ 

ʢʦʤʧʘʥʽʡ. ʉʠʥʪʝʟ ʤʝʪʦʜʽʚ ʪʘ ʤʦʜʝʣʝʡ ʨʝʘʣʽʟʫʻʪʴʩʷ ʟʘʚʜʷʢʠ ʧʦʻʜʥʘʥʥʶ 

ʤʝʪʦʜʽʚ ʤʘʪʝʤʘʪʠʯʥʦʾ ʣʦʛʽʢʠ ʽ ʘʥʘʣʽʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʩʪʨʫʢʪʫʨʦʚʘʥʦʛʦ ʦʧʠʩʫ 

ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʙʫʚʘʶʪʴʩʷ ʚ ʯʘʩʽ ʪʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ, ʷʢʘ ʟʘʜʘʻʪʴʩʷ ʝʢʩʧʝʨʪʘʤʠ. 

ʅʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʜʠʩʢʨʝʪʥʦ-ʧʦʜʽʻʚʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ 

(DES ï Discrete Event Simulation) [38] ʘʚʪʦʨʦʤ ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʨʘʭʫʚʘʪʠ ʷʢ 

ʡʤʦʚʽʨʥʽʩʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʜʽʡ, ʱʦ ʩʢʣʘʜʘʶʪʴ ʚʝʨʰʠʥʠ ʚ ʛʨʘʬʽ, ʪʘʢ ʽ 

ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʪʘ ʜʠʥʘʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʦʻʜʥʘʥʴ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʩʪʘʥ 

ʢʦʤʧʘʥʽʡ ʪʘ ʦʜʥʝ ʥʘ ʦʜʥʦʛʦ. ʌʦʨʤʘʣʽʟʘʮʽʷ ʪʘʢʠʭ ʧʨʦʮʝʩʽʚ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʥʘʩʪʫʧʥʦʤʫ ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʘʧʘʨʘʪʫ. 

ʆʨʽʻʥʪʦʚʘʥʠʡ ʛʨʘʬ ʧʦʜʽʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʷʢ ʤʥʦʞʠʥʠ ʥʘʧʨʘʚʣʝʥʠʭ 

ʧʨʦʮʝʩʽʚ SuEvEgr ,,­= , ʜʝ Evï ʤʥʦʞʠʥʘ ʩʪʘʥʽʚ ʢʦʤʧʘʥʽʡ; ­  ï ʦʧʝʨʘʮʽʷ 

ʚʽʜʥʦʰʝʥʥʷ, ʱʦ ʩʪʚʦʨʶʻ ʣʽʥʛʚʽʩʪʠʯʥʠʡ ʟʘʧʠʩ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ 

ʟʚ'ʷʟʦʢʽʚ ʧʦʜʽʡ ʪʘ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʜʫʛ ʛʨʘʬʫ ʩʪʘʥʽʚ; Su ï 

ʩʠʛʥʘʪʫʨʘ ʛʨʘʬʫ, ʱʦ ʚʢʣʶʯʘʻ ʤʥʦʞʠʥʫ ʦʧʝʨʘʮʽʡ ʚʽʜʥʦʩʠʥ, ʚ ʪʦʤʫ ʯʠʩʣʽ ï 

ʣʦʛʽʯʥʠʭ. ʂʨʽʤ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ çʥʘʩʣʽʜʫʚʘʥʥʷè, ʦʧʝʨʘʮʽʷ, ʱʦ 

ʚʨʘʭʦʚʫʻ ʜʠʥʘʤʽʯʥʠʡ  ʥʘʩʣʽʜʦʢ ʧʦʜʽʡ 
dt­ , ʷʢʠʡ ʩʪʚʦʨʶʻ ʙʽʥʘʨʥʝ 

ʚʽʜʥʦʰʝʥʥʷ ʪʘʢʦʛʦ ʚʠʜʫ: 

Evyh dt­)( . (2.5) 

ɺ ʬʦʨʤʫʣʽ 2.5 ʚʽʜʦʙʨʘʞʝʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʣʦʛʽʯʥʦʶ ʬʫʥʢʮʽʻʶ  

ʬʦʨʤʘʣʴʥʠʭ çʧʨʠʯʠʥè )y(h  ʟ ʧʦʚôʷʟʘʥʠʤʠ ʟ ʥʠʤʠ ʜʝʷʢʠʤ ʧʨʦʪʷʛʦʤ ʯʘʩʫ dt 

ʧʦʜʽʻʶ Ev. ɹʫʣʝʚʘ ʬʫʥʢʮʽʷ ʧʨʠʡʤʘʻ ʟʥʘʯʝʥʥʷ ç1è ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʙʫʣʻʚʦʾ 

ʬʦʨʤʫʣʠ ʚʠʩʣʦʚʣʶʚʘʥʥʷ, ʱʦ ʬʦʨʤʘʣʽʟʦʚʘʥʘ ʚ çʜʝʨʝʚʽ ʧʦʜʽʡè ʽ, ʢʨʽʤ ʪʦʛʦ, 

ʤʘʻ ʦʙʯʠʩʣʝʥʫ ʚʘʛʫ ʚ ʚʠʛʣʷʜʽ ʡʤʦʚʽʨʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʧʦʜʽʾ. ʃʦʛʽʯʥʽ 

ʚʠʩʣʦʚʣʶʚʘʥʥʷ ʤʽʞ ʧʦʧʝʨʝʜʥʽʤʠ ʪʘ ʥʘʩʣʽʜʢʦʚʠʤʠ ʧʦʜʽʷʤʠ ʬʦʨʤʘʣʴʥʦ 

ʦʭʦʧʣʶʶʪʴ ʥʝʟʘʣʝʞʥʽ ʪʘ ʩʧʽʣʴʥʽ ʧʨʦʮʝʩʠ, ʱʦ ʧʦʚôʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ ʣʦʛʽʢʦʶ, 

ʷʢʫ ʚʠʷʚʣʷʶʪʴ ʝʢʩʧʝʨʪʠ ʧʨʠ ʘʥʘʣʽʟʽ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ɯʊ ʢʦʤʧʘʥʽʡ. 

ʃʘʥʮʶʛʠ ʛʨʘʬʫ ʧʦʜʽʡ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʤʥʦʞʠʥʘʤʠ ʩʪʘʥʽʚ, ʷʢʽ 

ʤʽʩʪʷʪʴ ʟʤʽʰʘʥʽ ʚʠʧʘʜʢʦʚʽ ʪʘ ʫʟʘʛʘʣʴʥʝʥʽ ʧʦʜʽʾ. ʇʦʪʦʢʠ ʧʦʜʽʡ ʤʦʞʥʘ 
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ʟʘʟʥʘʯʠʪʠ ʷʢ zievv i ,1Re == , ʜʝ ʜʦ ʧʘʨʘʤʝʪʨʽʚ, ʧʦʚôʷʟʘʥʠʭ ʟ ʧʦʜʽʷʤʠ 

ʚʽʜʥʦʩʷʪʴʩʷ 
ii nkn ,,1 2  (ʦʟʥʘʢʘʤʠ ʪʦʛʦ, ʱʦ ʧʦʜʽʷ ʚʽʜʙʫʚʘʻʪʴʩʷ) 

iiii pkpte ,,1, 2= , 
it
 ï ʧʝʨʽʦʜ ʚʠʥʠʢʥʝʥʥʷ ʧʦʜʽʾ. ʗʢʱʦ ʯʘʩ ʚʠʥʠʢʥʝʥʥʷ ʧʦʜʽʾ 

ʥʝ ʤʘʻ ʟʥʘʯʫʱʠʭ ʥʘʩʣʽʜʢʽʚ, ʮʷ ʧʦʜʽʷ ʥʝ ʚʨʘʭʦʚʫʻʪʴʩʷ ʚ ʢʦʣʝʢʮʽʾ ʥʘ 

ʦʙʯʠʩʣʝʥʥʷ. ʇʨʠ ʮʴʦʤʫ ʧʦʪʽʢ ʧʦʜʽʡ ʻ ʟʘʣʝʞʥʠʤ ʫ ʚʠʧʘʜʢʫ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʚʧʦʨʷʜʢʦʚʘʥʦʾ ʤʥʦʞʠʥʠzievv i ,1Re == , ʪʘʢʦʾ ʱʦ ʚʠʢʦʥʫʻʪʴʩʷ ʫʤʦʚʘ:  

{ } ( )( )( )i

dt

canjji

dt

jjji evcevevcevevevev jj ­ØÄ­ØÍ$Í" ReRe 1 ! , (2.6) 

ʜʝ 
jc  ʽ dtj ï ʚʽʜʧʦʚʽʜʥʦ ʫʤʦʚʘ ʽ ʧʝʨʽʦʜ ʨʝʘʣʽʟʘʮʽʾ ʘʙʦ ʥʝ ʨʝʘʣʽʟʘʮʽʾ iev, ʱʦ ʻ 

ʩʧʘʜʢʦʻʤʮʝʤ ʧʦʜʽʾ 
jev . 

ʇʦʪʦʢʠ ʩʭʦʜʷʪʴʩʷ, ʷʢʱʦ ʢʽʥʮʝʚʽ ʧʦʜʽʾ ʣʘʥʮʶʛʽʚ ʧʝʨʝʪʠʥʘʶʪʴʩʷ, ʚ 

ʽʥʰʦʤʫ ʨʘʟʽ ʧʨʠ ʟʙʽʛʫ ʚʭʽʜʥʠʭ ʧʦʜʽʡ, ʚʚʘʞʘʶʪʴʩʷ ï ʨʦʟʙʽʞʥʠʤʠ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʧʨʠ ʷʢʽʩʥʽʡ ʧʦʙʫʜʦʚʽ FTA ʧʨʝʜʩʪʘʚʣʝʥʽ ʧʦʪʦʢʘʤʠ, ʱʦ ʩʭʦʜʷʪʴʩʷ, ʘ 

ʧʨʠ ʧʦʙʫʜʦʚʫ ETA, ʧʦʪʦʢʠ ʨʦʟʭʦʜʷʪʴʩʷ.  

ʅʘʜʘʣʽ ʩʪʘʻ ʤʦʞʣʠʚʠʤ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʘʣʛʝʙʨʘʾʯʥʦʾ ʬʦʨʤʠ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʘ ʤʘʪʝʤʘʪʠʯʥʠʭ ʤʦʜʝʣʝʡ ʦʮʽʥʢʠ ʩʪʘʥʫ ɯʊ ʢʦʤʧʘʥʽʡ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ.  

 

2.2 ɯʥʬʦʨʤʘʮʽʡʥʘ ʤʦʜʝʣʴ ʦʮʽʥʢʠ ʡʤʦʚʽʨʥʦʩʪʽ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ 

ʧʦʜʽʡ ʚ ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʢʦʤʧʘʥʽʷʭ 

 

ɼʣʷ ʚʠʨʽʰʝʥʥʷ ʧʦʩʪʘʚʣʝʥʠʭ ʚ ʨʦʟʜʽʣʽ 1.5 ʟʘʜʘʯ ʙʫʚ ʨʝʘʣʽʟʦʚʘʥʠʡ ʧʽʜʭʽʜ 

ʧʽʜʪʨʠʤʢʠ ʨʽʰʝʥʴ, ʦʧʪʠʤʘʣʴʥʠʭ ʚ ʩʝʥʩʽ ʇʘʨʝʪʦ ʥʘ ʦʩʥʦʚʽ ʡʤʦʚʽʨʥʦʩʪʽ 

ʨʝʘʣʽʟʘʮʽʾ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ ʩʪʘʥʽʚ IT ʢʦʤʧʘʥʽʡ ʚ ʫʤʦʚʘʭ ʢʦʥʬʣʽʢʪʫ ʽ 

ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ. ʇʽʜ çʢʦʥʬʣʽʢʪʦʤè ʨʦʟʫʤʽʻʪʴʩʷ ʢʦʥʢʫʨʝʥʪʥʠʡ ʨʦʟʚʠʪʦʢ ʙʫʜʴ 

ʷʢʠʭ ʧʦʢʘʟʥʠʢʽʚ (ʧʦʟʠʪʠʚʥʠʭ ʪʘ ʥʝʛʘʪʠʚʥʠʭ, ʧʨʠʙʫʪʢʫ ʽ ʟʙʠʪʢʫ) ʧʦʪʦʯʥʦʛʦ 

ʩʪʘʥʫ ʘʥʘʣʽʟʫʻʤʠʭ ʦʙôʻʢʪʽʚ. 

ʈʠʟʠʢ ʧʨʠ ʮʴʦʤʫ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ ʚʠʥʠʢʥʝʥʥʷ ʚʠʟʥʘʯʝʥʠʭ ʧʦʜʽʡ ʟ 

ʚʠʟʥʘʯʝʥʦʶ ʡʤʦʚʽʨʥʽʩʪʶ. ʇʨʠ ʮʴʦʤʫ ʚʩʽ ʧʦʜʽʾ ʤʦʞʫʪʴ ʙʫʪʠ ʢʽʣʴʢʽʩʥʠʤʠ 
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(ʥʘʧʨʠʢʣʘʜ, ʚʘʨʪʽʩʪʴ) ʘʙʦ ʷʢʽʩʥʠʤʠ (ʥʘʧʨʠʢʣʘʜ, ʜʦʧʫʩʪʠʤʽ, ʥʝʜʦʧʫʩʪʠʤʽ) 

ʧʦʢʘʟʥʠʢʘʤʠ.  

ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʧʦʥʷʪʪʷ ʪʝʦʨʽʾ ʛʨʠ ʙʫʣʦ ʧʨʝʜʩʪʘʚʣʝʥʦ ʩʪʘʥ 

ʘʥʘʣʽʟʫʻʤʠʭ ʦʙôʻʢʪʽʚ ʷʢ ʤʘʪʨʠʮʽ ʡʤʦʚʽʨʥʠʭ ʩʪʘʥʽʚ, ʦʪʨʠʤʘʥʠʭ ʥʘ ʦʩʥʦʚʽ 

ʜʝʨʝʚ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ (ET ï event tree). ʇʨʠ ʮʴʦʤʫ ʢʦʞʥʘ ʩʪʨʘʪʝʛʽʷ Sj, 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤ ʘʙʦ ʧʝʨʝʜʙʘʯʘʻʤʠʤ ʥʘʙʦʨʦʤ ʚʧʣʠʚʽʚ ʥʘ 

ʦʙôʻʢʪ ʦʮʽʥʶʻʪʴʩʷ ʘʙʦ ʢʽʣʴʢʽʩʥʦ ʯʝʨʝʟ ʧʦʢʘʟʥʠʢʠ ʜʦʭʽʜʥʦʩʪʽ ʘʙʦ ʚʪʨʘʪ, ʘʙʦ 

ʷʢʽʩʥʦ ʯʝʨʝʟ ʭʘʨʘʢʪʝʨʥʽ ʧʦʢʘʟʥʠʢʠ ʨʽʚʥʽʚ ʧʦʟʠʪʠʚʥʠʭ ʯʠ ʥʝʛʘʪʠʚʥʠʭ ʩʭʦʜʽʚ. 

ʇʨʠ ʮʴʦʤʫ ʟʤʽʰʝʥʥʷ ʦʮʽʥʦʢ ʥʝʜʦʧʫʩʪʠʤʦ.  

ʋʟʘʛʘʣʴʥʝʥʠʡ ʬʦʨʤʘʪ ʤʘʪʨʠʮʽ ʡʤʦʚʽʨʥʠʭ ʩʪʘʥʽʚ ʤʦʞʝ ʙʫʪʠ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

     Ὓ  Ὓ   ȢȢ    Ὓ  ὖ ὖ ȢȢὖ  Ὡ  Ὡ Ὡ  Ὡ   ȢȢὩ  ȢȢὩ   ȢȢȢȢὩ  Ὡ   ȢȢȢȢȢȢὩ     
ʜʝ Pi ï ʤʥʦʞʠʥʘ ʡʤʦʚʽʨʥʠʭ ʧʽʜʩʫʤʢʦʚʠʭ ʧʦʜʽʡ eij. ʂʦʞʥʽʡ ʢʽʥʮʝʚʽʡ ʧʦʜʽʾ ʻ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ Ὡ ᴼὴ ; ὴ ᶰὖ. ʊʘʢʠʤ ʯʠʥʦʤ, ʟʘʜʘʯʘ ʘʥʘʣʽʟʫ ʩʪʘʥʽʚ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʥʘʙʦʨʽ ʤʝʪʦʜʽʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʤʦʜʝʣʶʚʘʪʠ ʪʘ ʦʮʽʥʶʚʘʪʠ 

ʥʘʩʣʽʜʢʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʧʣʠʚʘʶʯʠʭ ʧʦʜʽʡ (ʚʠʟʥʘʯʘʪʠ ʥʘʩʣʽʜʢʠ ʧʦʜʽʡ eij) ʪʘ 

ʩʪʘʚʠʪʠ ʾʤ ʚ ʩʶʨ'ʝʢʪʽʚʥʝ  ʚʽʜʦʙʨʘʞʝʥʥʷ ʤʥʦʞʠʥʫ ʡʤʦʚʽʨʥʦʩʪʝʡ ʨʝʘʣʽʟʘʮʽʾ 

ʜʘʥʠʭ ʥʘʩʣʽʜʢʽʚ. 

ʆʮʽʥʢʘ ʥʘʩʣʽʜʢʽʚ ʧʦʜʽʡ, ʱʦ ʘʥʘʣʽʟʫʶʪʴʩʷ, ʧʨʦʚʦʜʠʪʴʩʷ ʟ 

ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʜʝʣʝʡ ʘʙʦ ʦʢʨʝʤʠʭ ʤʦʜʫʣʽʚ, ʜʣʷ ʷʢʠʭ ʤʦʞʣʠʚʘ 

ʬʦʨʤʘʣʽʟʘʮʽʷ ʜʣʷ ʚʽʜʦʤʠʭ ʜʝʪʝʨʤʽʥʦʚʘʥʠʭ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʚ 

iïʡ ʧʽʜʩʠʩʪʝʤʽ ʧʨʠ ʚʠʟʥʘʯʝʥʥʽ ʩʪʘʥʽʚ ʢʦʤʧʘʥʽʡ: Ὡ ᴼὴ ; ὴ ᶰὖ. ï (ʥʘʙʦʨ 

ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʦʜʽʡ), ʜʝ Ὓᴆï ʚʝʢʪʦʨ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʚʠʟʥʘʯʘʻ ʧʦʯʘʪʢʦʚʠʡ 

ʩʪʘʥ ʚ iïʡ ʧʽʜʩʠʩʪʝʤʠ; lᴆï ʚʝʢʪʦʨ ʬʘʟʦʚʠʭ ʟʤʽʥʥʠʭ ʝʣʝʤʝʥʪʘʨʥʠʭ ʚʧʣʠʚʽʚ, 

ʷʢʽ ʤʦʞʫʪʴ ʚʠʥʠʢʘʪʠ ʚ iïʡ ʧʽʜʩʠʩʪʝʤʽ ʧʨʠ ʪʘʢʠʭ ʚʧʣʠʚʘʭ. 

ʆʟʥʘʯʝʥʝ ʚʠʱʝ ʨʝʘʣʽʟʫʻʪʴʩʷ ʰʣʷʭʦʤ ʬʦʨʤʘʪʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʽʥʬʦʨʤʘʮʽʾ ʽ ʧʨʦʮʝʩʽʚ ʧʝʨʝʪʚʦʨʝʥʥʷ ʜʘʥʠʭ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ: 

ï ʦʪʨʠʤʘʪʠ ʢʨʠʪʝʨʽʘʣʴʥʽ ʧʘʨʘʤʝʪʨʠ ʦʙʤʝʞʫʚʘʯʽʚ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ 

{}ipUp= ;  
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ï ʦʮʽʥʠʪʠ ʧʦʪʦʯʥʽ ʧʦʢʘʟʥʠʢʠ ʨʠʟʠʢʫ, ʦʙʫʤʦʚʣʝʥʦʛʦ ʧʨʦʮʝʩʘʤʠ 

ʚʩʝʨʝʜʠʥʽ ʢʦʤʧʘʥʽʡ, ʱʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ DPR ,,J= ;  

ï ʚʩʪʘʥʦʚʠʪʠ ʚʽʜʧʦʚʽʜʥʽʩʪʽ ʤʽʞ ʧʦʢʘʟʥʠʢʘʤʠ ʨʠʟʠʢʫ ʽ ʚʭʽʜʥʠʤʠ 

ʧʦʜʽʷʤʠ ʚʧʣʠʚʫ ʥʘ ʩʪʘʥʠ ʢʦʤʧʘʥʽʡ ʪʘ ʟʤʽʥʠ ʩʪʘʥʽʚ ʫ ʟʚôʷʟʢʫ ʟʽ ʟʙʫʨʝʥʥʷʤʠ 

POWInv ³Ì )( , ʧʨʠ ʮʴʦʤʫ ʚʚʘʞʘʻʪʴʩʷ, ʱʦ ʬʫʥʢʮʽʷ .)(: POWI ­ ʧʦʚʥʽʩʪʶ 

ʚʠʟʥʘʯʝʥʘ ʽ ʭʘʨʘʢʪʝʨʠʟʫʻ ʡʤʦʚʽʨʥʽʩʪʴ ʧʝʨʝʭʦʜʫ ʩʠʩʪʝʤʠ ʧʦ ʩʪʘʥʘʤ ʧʨʠ 

ʚʽʜʧʦʚʽʜʥʠʭ ʟʙʫʨʝʥʥʷʭ;  

ï ʚʠʟʥʘʯʠʪʠ ʤʥʦʞʠʥʠ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʡʤʦʚʽʨʥʦʩʪʽ ʥʘʩʪʘʥʥʷ -k ʭ ʫʤʦʚ { }kpsSc= ;  

ï ʚʠʟʥʘʯʠʪʠ ʚʧʣʠʚʠ, ʷʢʽ ʩʪʘʥʦʚʣʷʪʴ ʥʝʛʘʪʠʚʥʠʡ ʨʦʟʚʠʪʦʢ ʜʣʷ ʩʮʝʥʘʨʽʾʚ 

Sc;  

ï ʧʨʦʚʝʩʪʠ ʘʥʘʣʽʟ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʧʨʦʮʝʩʽʚ ʚʠʥʠʢʥʝʥʥʷ ʽ 

ʨʦʟʚʠʪʢʫ ʩʮʝʥʘʨʽʾʚ ʽ ʚʠʜʽʣʠʪʠ ʤʥʦʞʠʥʠ ʨʽʰʝʥʴ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʮʴʦʛʦ 

{}rbNr= , ʜʣʷ ʘʥʘʣʽʟʫ ʨʽʰʝʥʴ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʚʠʱʠʪʠ ʧʦʟʠʪʠʚʥʠʡ ʝʬʝʢʪ 

ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ; 

ï ʚʠʢʦʥʘʪʠ ʧʨʦʮʝʩ ʧʦʰʫʢʫ ʨʽʰʝʥʴ ʦʧʪʠʤʘʣʴʥʠʭ ʧʦ ʇʘʨʝʪʦ ʥʘ ʧʽʜʩʪʘʚʽ 

ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ, ʪʘ ʚʠʟʥʘʯʠʪʠ ʤʥʦʞʠʥʫ 

ʦʧʪʠʤʘʣʴʥʠʭ ʨʽʰʝʥʴ { }opttTk= . 

ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʤʦʜʝʣʴ ʦʮʽʥʢʠ ʩʪʘʥʫ ʢʦʤʧʘʥʽʡ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʩʪʦʭʘʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʝʜʩʪʘʚʣʝʥʘ ʥʘ ʨʠʩ. 2.4. 
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ʈʠʩʫʥʦʢ 2.4. ï ʌʫʥʢʮʽʦʥʘʣʴʥʘ ʤʦʜʝʣʴ ʦʮʽʥʢʠ ʩʪʘʥʽʚ ʢʦʤʧʘʥʽʡ 

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʟʥʘʯʝʥʴ ʡʤʦʚʽʨʥʦʩʪʽ ʚʠʭʽʜʥʠʭ ʧʦʜʽʡ, ʱʦ 

ʚʠʟʥʘʯʘʶʪʴ ʧʦʯʘʪʢʦʚʠʡ ʩʪʘʥ ʧʽʜʩʠʩʪʝʤʠ, ʙʫʣʠ ʨʝʘʣʽʟʦʚʘʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ 

FTA (ʜʝʨʝʚʘ ʚʽʜʤʦʚ), ʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʚʠʪʢʫ ʩʮʝʥʘʨʽʾʚ ʡʤʦʚʽʨʥʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʚʠʢʦʨʠʩʪʘʥʠʡ ʚʩʭʽʜʥʠʡ ʘʥʘʣʽʟ ʜʝʨʝʚ ʧʦʜʽʡ ETA. 

ɺʧʝʨʰʝ ʧʨʦʧʦʥʫʻʪʴʩʷ ʤʝʪʦʜ ʩʠʥʪʝʟʫ ʽʤʽʪʘʮʽʡʥʦ-ʩʪʘʜʽʻʚʦʾ ʤʦʜʝʣʽ, 

ʤʝʪʦʜ ʦʙʣʽʢʫ ʤʥʦʞʠʥ ʩʪʘʥʽʚ ʢʦʤʧʘʥʽʡ ʽ ʚʽʜʧʦʚʽʜʥʠʭ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ 

ʧʦʜʽʡ (ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʾʭ ʜʠʥʘʤʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ). ʉʠʥʪʝʟ ʤʦʜʝʣʽ ʚʽʜʙʫʚʘʻʪʴʩʷ 

ʚ ʨʝʟʫʣʴʪʘʪʽ ʩʪʚʦʨʝʥʥʷ ʩʶʨôʻʢʪʠʚʥʠʭ ʚʽʜʧʦʚʽʜʥʦʩʪʝʡ ʤʽʞ ʩʪʚʦʨʝʥʠʤʠ ʚ ʙʘʟʽ 
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ʟʥʘʥʴ ʜʠʩʢʨʝʪʥʠʭ (çʧʨʠʯʠʥʥʠʭè) ʧʦʜʽʡ ʚ çʜʝʨʝʚʘʭ ʚʽʜʤʦʚè ʽ ʤʦʞʣʠʚʠʤʠ 

ʥʘʩʣʽʜʢʦʚʠʤʠ ʧʦʜʽʷʤʠ, ʧʨʝʜʩʪʘʚʣʝʥʠʤʠ ʚ çʜʝʨʝʚʘʭ ʧʦʜʽʡè, ʟ ʧʦʙʫʜʦʚʦʶ 

ʣʘʥʮʶʛʽʚ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʨʦʟʚʠʚʘʶʪʴʩʷ ʧʨʠ ʚʧʣʠʚʦʚʠʭ ʧʦʜʽʷʭ ʚ ʯʘʩʽ. 

ʇʨʠ ʩʪʨʫʢʪʫʨʦʚʦʤʫ ʧʦʩʪʘʜʽʡʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ ʬʦʨʤʫʶʪʴʩʷ ʪʘ 

ʚʽʜʦʢʨʝʤʣʶʶʪʴʩʷ ʣʘʥʮʶʛʠ ʛʨʘʬʘ ʩʪʘʥʽʚ, ʱʦ ʽʤʽʪʫʶʪʴ ʩʮʝʥʘʨʽʾ ʚʠʥʠʢʥʝʥʥʷ ʽ 

ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ, ʜʣʷ ʷʢʠʭ ʤʦʞʣʠʚʦ ʚʠʟʥʘʯʠʪʠ ʥʘʩʣʽʜʢʠ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʡʤʦʚʽʨʥʦʩʪʽ, ʱʦ ʽ ʻ ʤʘʪʝʤʘʪʠʯʥʠʤ ʤʦʜʝʣʶʚʘʥʥʷʤ ʩʪʦʭʘʩʪʠʯʥʠʭ ʧʨʦʮʝʩʽʚ. 

ʂʦʞʝʥ ʣʘʥʮʶʛ, ʱʦ ʚʠʷʚʣʷʻʪʴʩʷ ʻ ʩʧʨʷʤʦʚʘʥʠʤ, ʟʚ'ʷʟʥʠʤ, ʚʠʟʥʘʯʝʥʠʤ 

ʧʦʚʥʽʩʪʶ, ʝʡʣʝʨʦʚʠʤ ʪʘ ʜʦʟʚʦʣʷʻ ʦʪʨʠʤʘʪʠ ʚʩʽ ʧʦʢʘʟʥʠʢʠ ʨʠʟʠʢʫ. ʄʥʦʞʠʥʠ 

ʣʘʥʮʶʛʽʚ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʟ ʧʽʜʤʥʦʞʠʥʘʤʠ ʩʪʘʥʽʚ ʪʘ ʬʦʨʤʫʶʪʴ ʯʘʩʪʠʥʠ 

ʛʨʘʬʫ, ʦʟʥʘʯʝʥʦʛʦ ʚ ʬʦʨʤʫʣʽ 2.7. ʉʠʥʪʝʟ ʽʤʽʪʘʮʽʡʥʦ-ʩʪʘʜʽʻʚʦʾ ʤʦʜʝʣʽ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʰʣʷʭʦʤ ʩʧʦʣʫʯʝʥʴ ʚʭʽʜʥʠʭ ʽ ʚʠʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚ ʚʫʟʣʘʭ 

ʣʘʥʮʶʛʘ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚ'ʷʟʢʽʚ. ʋʟʛʦʜʞʝʥʥʷ ʬʦʨʤʘʪʽʚ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʽʥʬʦʨʤʘʮʽʾ ʟʘʙʝʟʧʝʯʫʻʪʴʩʷ ʟʘʚʜʷʢʠ ʩʪʨʫʢʪʫʨʦʚʘʥʠʤ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷʤ ʜʘʥʠʭ, ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʚ xml.  

ɿʘʧʨʦʧʦʥʦʚʘʥʠʡ ʚ ʨʦʙʦʪʽ ʤʝʭʘʥʽʟʤ ʩʠʥʪʝʟʫ ʜʦʟʚʦʣʷʻ ʦʙ'ʻʜʥʘʪʠ ʣʦʛʽʯʥʝ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʜʽʡ ʪʘ ʧʨʦʮʝʩʽʚ ʽ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʘʥʘʣʽʟ ʝʢʦʥʦʤʽʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʚ ʻʜʠʥʫ ʽʥʬʦʨʤʘʮʽʡʥʫ ʪʝʭʥʦʣʦʛʽʶ, ʱʦ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʠʭ, 

ʜʦʟʚʦʣʷʻ ʚʠʢʦʨʠʩʪʘʪʠ ʽʤʽʪʘʮʽʡʥʦ-ʩʪʘʜʽʻʚʫ ʤʦʜʝʣʴ ʩʪʘʥʽʚ ʢʦʤʧʘʥʽʡ ʽ 

ʚʧʨʦʚʘʜʠʪʠ ʧʦʩʣʽʜʦʚʥʽ ʨʦʟʨʘʭʫʥʢʠ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʛʨʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʨʠʟʠʢʫ, ʪʘ ʘʥʘʣʽʟʫʚʘʪʠ ʮʽ ʧʦʜʽʡ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʪʘ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ 

ʥʘʩʣʽʜʢʽʚ. 

 

2.2.1  ʄʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʦʮʽʥʢʠ ʩʪʘʥʫ ʢʦʤʧʘʥʽʡ 

 

ʋʟʘʛʘʣʴʥʝʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʩʧʝʮʠʬʽʯʥʽʡ ʦʙʨʦʙʮʽ ʜʘʥʠʭ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʢʦʨʪʝʞʝʤ: 

pn MMInvREpMTR ,,,,= , (2.7) 

ʜʝ { }jepEp=  ï ʤʥʦʞʠʥʘ ʧʦʜʽʡ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʢʦʤʧʘʥʽʷʭ, ʱʦ 

ʜʦʩʣʽʜʞʫʶʪʴʩʷ; 
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DPR ,,J= ï ʢʦʨʪʝʞ ʨʠʟʠʢʫ, ʭʘʨʘʢʪʝʨʥʦʛʦ ʜʣʷ ʧʨʦʮʝʩʽʚ, ʱʦ 

ʨʦʟʛʣʷʜʘʶʪʴʩʷ; 

POWInv ³Ì )(  ï ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʽʞ ʚʭʽʜʥʠʤʠ ʧʦʜʽʷʤʠ ʽ ʡʤʦʚʽʨʥʽʩʪʶ ʚ 

ʨʽʟʥʽ ʩʪʘʥʠ ʟʘ ʚʧʣʠʚʘʤʠ; 

{ }zp mpM =  ï ʤʥʦʞʠʥʘ ʧʦʟʠʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ 

Az 21Í  ʚ ʛʨʦʰʦʚʦʤʫ ʚʠʤʽʨʽ; 

{ }cn maM =  ï ʤʥʦʞʠʥʘ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚ ʛʨʦʰʦʚʦʤʫ ʚʠʤʽʨʽ. 

ɿʘʚʜʘʥʥʷ ʬʦʨʤʘʣʽʟʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʤ ʯʠʥʦʤ: 

ʌʫʥʢʮʽʷ ʨʠʟʠʢʫ ʤʘʻ ʥʘʩʪʫʧʥʠʡ ʚʠʛʣʷʜ: 

DPR ,,J= , (2.8) 

ʜʝ J ï ʤʥʦʞʠʥʘ ʚʧʣʠʚʽʚ, ʱʦ ʚʠʟʥʘʯʘʻ ʩʮʝʥʘʨʽʾ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ;  

[ ]pn PPP ,=  ï ʩʫʢʫʧʥʽʩʪʴ ʡʤʦʚʽʨʥʦʩʪʝʡ ʤʦʞʣʠʚʠʭ ʥʘʩʣʽʜʢʽʚ 

(ʥʝʛʘʪʠʚʥʠʭ ʪʘ ʧʦʟʠʪʠʚʥʠʭ);  

ʅʝʭʘʡ ʨʦʟʛʣʷʜʘʻʪʴʩʷ n ʢʦʤʧʘʥʽʡ, ʱʦ ʤʘʶʪʴ i ʩʪʘʥʽʚ, ʪʦʜʽ ʜʣʷ ʙʫʜʴ-

ʷʢʦʛʦ i-ʛʦ ʩʪʘʥʫ ʚʠʟʥʘʯʘʻʪʴʩʷ ʨʠʟʠʢ D ʥʘʩʣʽʜʢʽʚ: 
ii DPR ,,J= .  

ɺʚʘʞʘʻʪʴʩʷ, ʱʦ ʚʽʜʦʤʽ: 

ï ʜʝʪʝʨʤʽʥʦʚʘʥʽ ʤʦʜʝʣʽ ʨʦʟʚʠʪʢʫ ʧʨʦʮʝʩʽʚ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʟʚʘʪʠ ʽ-ʪʽ 

ʩʪʘʥʠ:   

JjʌSFne ijijij ..1,: =­
CC

, (2.9) 

ʜʝ jï (ʥʘʙʽʨ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʦʜʽʡ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʚʠʟʥʘʯʝʥʠʭ ʩʪʘʥʽʚ), 

ijS
C

 ï ʚʝʢʪʦʨ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʚʠʟʥʘʯʘʻ ʧʦʯʘʪʢʦʚʠʡ ʩʪʘʥ ʜʣʷ j-ʾ ʧʦʜʽʾ; 
ijʌ
C
ï 

ʚʝʢʪʦʨ ʬʘʟʦʚʠʭ ʟʤʽʥʥʠʭ ʝʣʝʤʝʥʪʘʨʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʩʠʩʪʝʤʽ, ʷʢʽ ʤʦʞʫʪʴ 

ʚʠʥʠʢʥʫʪʠ ʚ ʽ-ʤʫ ʩʪʘʥʽ;  

ï ʤʦʜʝʣʴ ʦʮʽʥʢʠ ʡʤʦʚʽʨʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʩʪʦʭʘʩʪʠʯʥʠʭ ʝʣʝʤʝʥʪʘʨʥʠʭ 

ʧʦʜʽʡ: ( ) JjPʌSPa ijijij ...1,,: =­
CCC

, ʜʝ [ ]nijp
ijij PPP ,=

C
 ï ʚʝʢʪʦʨ ʡʤʦʚʽʨʥʦʩʪʝʡ 

ʧʦʟʠʪʠʚʥʠʭ ʪʘ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ. 



77 

 

ʈʦʟʛʣʷʜʘʻʪʴʩʷ ʤʦʜʝʣʴ ʚʠʟʥʘʯʝʥʥʷ ʚʧʣʠʚʽʚ ʧʦʜʽʡ ʥʘ ʩʪʘʥ ʩʠʩʪʝʤʠ ʚʽʜ 

ʨʽʰʝʥʴ, ʱʦ ʧʨʠʡʤʘʶʪʴʩʷ ʜʣʷ ʘʥʘʣʽʟʫ ʽ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ 

ʥʘʩʣʽʜʢʽʚ, ʱʦ ʤʽʩʪʠʪʴ: 

ï ʤʦʜʝʣʴ, ʜʣʷ ʦʮʽʥʢʠ ʡʤʦʚʽʨʥʦʩʪʽ ʚʠʥʠʢʥʝʥʥʷ ʨʽʜʢʠʭ ʧʦʜʽʡ ʚ ʽ-ʡ 

ʩʠʩʪʝʤʽ ʚ ʬʦʨʤʽ FTA (ʚʩʴʦʛʦ k ʜʝʨʝʚ)  

{}( ) kikijk PP
CCC

­Jg ,:
, 

(2.10) 

ï ʤʦʜʝʣʴ, ʱʦ ʽʤʽʪʫʻ ʨʦʟʚʠʪʦʢ ʧʦʜʽʡ ʚ ʬʦʨʤʽ ETA  

( ){ } kikikk MPʌS ­Jh
CC

,,,: , (2.11) 

 

ʜʝ { }iji SS
C

= , { }iji ʌʌ
C

= , - kiM  ʽʥʪʝʛʨʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ ʧʨʠʙʫʪʢʽʚ ʚʽʜ k-ʛʦ 

ʩʪʘʥʫ ʩʮʝʥʘʨʽʶ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ. 

ʉʫʢʫʧʥʘ ʤʥʦʞʠʥʘ ʧʦʻʜʥʘʥʴ FTA ʽ ETA ʜʣʷ ʚʩʽʭ i-ʭ ʧʽʜʩʠʩʪʝʤ 

ʜʦʩʣʽʜʞʫʚʘʥʠʭ ʩʪʘʥʽʚ ʢʦʤʧʘʥʽʡ, ʘ ʪʘʢʦʞ ʧʦʢʘʟʥʠʢʽʚ ʦʯʽʢʫʚʘʥʦʛʦ ʟʙʠʪʢʫ ʪʘ 

ʧʨʠʙʫʪʢʫ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʴ ʫʟʘʛʘʣʴʥʝʥʠʤ ʛʨʘʬʦʤ ʩʪʘʥʽʚ MTR. ɻʨʘʬ 

ʧʽʜʣʷʛʘʻ ʘʥʘʣʽʟʫ ʽ ʦʙʨʦʙʮʽ ʧʦʢʘʟʥʠʢʽʚ ʜʣʷ ʧʦʰʫʢʫ ʛʽʣʦʢ ʩʮʝʥʘʨʽʾʚ ʪʘ ʦʮʽʥʮʽ ʾʭ 

ʥʘʩʣʽʜʢʽʚ. ʎʝ ʻ ʦʩʥʦʚʘ ʜʣʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ ʧʨʠ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ 

ʦʧʪʠʤʽʟʦʚʘʥʠʭ ʚ ʩʝʥʩʽ ʇʘʨʝʪʦ ʜʣʷ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ.   

ʄʦʜʝʣʽ ʢʽʥʮʝʚʠʭ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ ʘʚʘʨʽʡ ʟʘʩʥʦʚʘʥʽ ʥʘ 

ʤʘʪʝʤʘʪʠʯʥʦʤʫ ʤʦʜʝʣʶʚʘʥʥʽ ʧʦʩʣʽʜʦʚʥʠʭ ʧʨʦʮʝʩʽʚ ʪʘ ʧʦʜʽʡ (ʜʠʚ. (2.9)) ʽ 

ʤʽʩʪʷʪʴʩʷ ʚ ʩʢʣʘʜʽ ʛʨʘʬʘ ʩʪʘʥʽʚ ʟʘ ʨʘʭʫʥʦʢ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʦʩʣʽʜʦʚʥʦʛʦ 

ʩʧʦʣʫʯʝʥʥʷ ʚʭʽʜʥʠʭ ʽ ʚʠʭʽʜʥʠʭ ʧʦʜʽʡ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʪʘ ʚʠʷʚʣʷʶʪʴʩʷ 

ʝʢʩʧʝʨʪʘʤʠ. ʇʨʠ ʮʴʦʤʫ ʣʘʥʮʶʛʠ ʛʨʘʬʘ ʤʘʶʪʴ ʚʘʛʦʚʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ 

ʚʽʜʦʙʨʘʞʘʶʪʴ ʨʽʚʝʥʴ ʩʪʦʭʘʩʪʠʯʥʦʩʪʽ ʪʠʭ ʯʠ ʽʥʰʠʭ ʧʦʜʽʡ. 

ʅʝʦʙʭʽʜʥʦ ʚʨʘʭʫʚʘʪʠ, ʱʦ ʨʽʟʥʽ ʮʽʣʽ ʧʨʦʮʝʩʽʚ ʚ ʙʘʛʘʪʦʧʘʨʘʤʝʪʨʠʯʥʦʤʫ 

ʟʘʧʨʦʰʝʥʥʽ ʩʧʨʷʤʦʚʘʥʽ ʚ ʨʽʟʥʠʭ ʥʘʧʨʷʤʢʘʭ. ʋ ʟʚ'ʷʟʢʫ ʟ ʮʠʤ ʥʝʦʙʭʽʜʥʦ 

ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʪʦʜʠ ʨʦʟʧʦʜʽʣʝʥʥʷ ʚʘʞʣʠʚʦʩʪʽ ʨʽʟʥʠʭ ʩʪʦʢʽʚ ʧʦʜʽʡ ʟʘ 

ʧʝʨʝʚʘʛʘʤʠ, ʱʦ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʝʢʩʧʝʨʪʘʤʠ ʪʘ ʩʢʣʘʜʘʶʪʴ ʩʝʥʩ ʦʧʪʠʤʽʟʘʮʽʾ 

ʧʦ ʇʘʨʝʪʦ ʷʢ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʜʦʤʽʥʫʶʯʠʭ ʨʽʰʝʥʴ. ʅʠʞʯʝ ʦʧʠʩʘʥʠʡ 

ʩʧʨʦʱʝʥʠʡ ʧʽʜʭʽʜ ʜʦ ʨʦʟʚôʷʟʘʥʥʷ ʮʽʻʾ ʟʘʜʘʯʽ. 
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ɿʘʚʜʘʥʥʷ ʜʣʷ ʦʧʪʠʤʽʟʘʮʽʾ ʧʦ ʙʘʛʘʪʴʦʤ ʢʨʠʪʝʨʽʷʤ [39] ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʷʢ 

ʟʘʚʜʘʥʥʷ ʦʧʪʠʤʽʟʘʮʽʾ ʦʜʥʦʯʘʩʥʦ ʜʣʷ ʚʩʽʭ ʚʽʜʦʢʨʝʤʣʝʥʠʭ ʢʨʠʪʝʨʽʾʚ. 

ʇʨʦʚʦʜʠʪʴʩʷ ʧʦʰʫʢ ʥʘʙʦʨʫ ʨʽʰʝʥʴ XxÍ
C

, ʪʘʢʠʭ, ʱʦ ʻ ʤʽʥʽʤʽʟʦʚʘʥʠʤʠ ʧʦ 

ʚʩʽʤ ʮʠʤ ʢʨʠʪʝʨʽʷʤ ʚ ʜʝʷʢʦʤʫ ʩʝʥʩʽ. ʊʦʙʪʦ, ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʦʩʣʽʜʦʚʥʘ  ʟʘʜʘʯʘ 

ʦʧʪʠʤʽʟʘʮʽʾ, ʱʦ ʚʽʜʧʦʚʽʜʥʘ ʫʤʦʚʘʤ: min)()( ­xg k
, Nk ,1= , ʧʨʠ ʫʤʦʚʽ 

XxÍ . ʇʨʠ ʮʴʦʤʫ ʢʨʠʪʝʨʽʾ )()( xg k
 ʻ ʯʘʩʪʢʦʚʠʤʠ ʢʨʠʪʝʨʽʷʤʠ. ɰʭ ʤʥʦʞʠʥʠ 

ʤʦʞʥʘ ʚʚʘʞʘʪʠ çʚʝʢʪʦʨʥʠʤʠ ʢʨʠʪʝʨʽʷʤʠè ))(),...,(()( )()1( xgxgxG N CCC
=  ʱʦ 

ʧʽʜʣʷʛʘʶʪʴ ʦʧʪʠʤʽʟʘʮʽʾ ʟʘ ʧʝʨʝʚʘʛʘʤʠ ʢʦʤʧʦʥʝʥʪ, ʚʩʪʘʥʦʚʣʝʥʠʭ ʝʢʩʧʝʨʪʘʤʠ.  

ʅʘʡʙʽʣʴʰ ʦʧʪʠʤʘʣʴʥʦʶ ʩʠʪʫʘʮʽʻʶ ʧʨʠ ʚʠʨʽʰʝʥʥʽ ʟʘʜʘʯ 

ʙʘʛʘʪʦʧʘʨʘʤʝʪʨʠʯʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʻ ʩʪʘʥ, ʢʦʣʠ ʧʝʨʝʪʠʥ ʤʥʦʞʠʥ ʦʧʪʠʤʘʣʴʥʠʭ 

ʨʽʰʝʥʴ ʜʣʷ ʚʩʽʭ ʚʽʜʦʢʨʝʤʣʝʥʠʭ ʢʨʠʪʝʨʽʾʚ ʥʝ ʻ ʥʫʣʴʦʚʠʤ. ʊʘʢʫ ʤʥʦʞʠʥʫ 

ʤʦʞʣʠʚʦ ʚʠʨʘʭʫʚʘʪʠ ʟʘ ʥʘʩʪʫʧʥʦʶ ʫʤʦʚʦʶ:  

1
C

C

N

k

k

Xx
xgArg

1

)(min )(
=

Í
. (2.12) 

ʋ ʚʠʧʘʜʢʫ, ʢʦʣʠ ʮʷ ʤʥʦʞʠʥʘ ʥʝ ʻ ʧʦʨʦʞʥʴʦʶ, ʪʦ ʙʫʜʴ ʷʢʽ 

ʘʣʴʪʝʨʥʘʪʠʚʠ ʟ ʮʽʻʾ ʤʥʦʞʠʥʠ ʻ ʘʙʩʦʣʶʪʥʠʤʠ ʨʽʰʝʥʥʷʤʠ. ɺ ʜʽʡʩʥʦʩʪʽ 

ʨʦʟʨʘʭʦʚʫʚʘʪʠ ʥʘ ʪʘʢʝ ʽʜʝʘʣʴʥʝ ʨʽʰʝʥʥʷ ʥʝ ʚʘʨʪʦ. ʂʨʽʤ ʪʦʛʦ, ʦʜʥʽ 

ʚʽʜʦʢʨʝʤʣʝʥʽ ʢʨʠʪʝʨʽʾ ʤʦʞʫʪʴ ʧʨʦʪʠʨʽʯʠʪʠ ʽʥʰʠʤ.  

ʊʦʙʪʦ, ʧʦʪʨʽʙʥʦ ʰʫʢʘʪʠ ʪʘʢʽ ʨʽʰʝʥʥʷ, ʱʦ ʙʫʣʠ ʙ ʥʘʡʢʨʘʱʠʤʠ ʩʝʨʝʜ 

ʚʠʟʥʘʯʝʥʠʭ ʧʝʨʝʚʘʛ. ʇʨʦʧʦʥʫʻʪʴʩʷ ʧʦʰʫʢ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʥʘʙʦʨʽʚ ʨʽʰʝʥʴ ʥʘ 

ʦʩʥʦʚʽ ʚʨʘʭʫʚʘʥʥʷ ʢʽʣʴʢʦʭ ʢʨʠʪʝʨʽʾʚ ʚʽʜʙʦʨʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʢʦʝʬʽʮʽʻʥʪʽʚ 

ʧʝʨʝʚʘʛ, ʱʦ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʝʢʩʧʝʨʪʘʤʠ ʧʨʠʡʥʷʪʪʷʤ ʢʦʥʩʝʥʩʫʩʫ. ɿʦʢʨʝʤʘ, 

ʪʘʢʝ ʚʨʽʚʥʦʚʘʞʝʥʝ ʨʽʰʝʥʥʷ ʥʘʤʘʛʘʶʪʴʩʷ ʚʠʟʥʘʯʠʪʠ ʚ ʢʣʘʩʽ ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʠʭ ʨʽʰʝʥʴ.  

ʇʦʰʫʢ ʝʬʝʢʪʠʚʥʦʛʦ ʧʦ ʇʘʨʝʪʦ ʨʽʰʝʥʥʷ ʪʘʢʦʛʦ, ʱʦ, ʩʝʨʝʜ ʽʥʰʠʭ 

ʨʽʰʝʥʴ ʤʽʞ ʘʥʘʣʽʟʦʚʘʥʠʤʠ ʘʣʴʪʝʨʥʘʪʠʚʘʤʠ ʽʩʥʫʻ, ʪʘ ʧʝʨʝʭʽʜ ʜʦ ʷʢʦʛʦ 

ʜʦʟʚʦʣʠʪʴ ʧʦʣʽʧʰʠʪʠ ʧʦʢʘʟʥʠʢʠ ʭʦʯʘ ʙ ʦʜʥʦʛʦ ʚʽʜʦʢʨʝʤʣʝʥʦʛʦ ʢʨʠʪʝʨʽʶ, 

ʪʘʢ, ʱʦʙ ʧʨʠ ʮʴʦʤʫ ʥʝ ʟʤʝʥʰʠʣʠʩʷ ʙ ʧʝʨʝʚʘʛʠ ʽʥʰʠʭ ʚʽʜʦʢʨʝʤʣʝʥʠʭ 

ʢʨʠʪʝʨʽʾʚ. 
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ʅʝʦʙʭʽʜʥʦ: 

1. ʚʠʜʽʣʠʪʠ ʤʥʦʞʠʥʠ ʧʦʜʽʡ ʪʘ ʧʨʦʮʝʩʽʚ, ʜʣʷ ʷʢʠʭ ʟʘʛʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ 

ʨʠʟʠʢʫ ʙʫʣʠ ʙ ʧʦʟʠʪʠʚʥʠʤʠ: 

{ }pkpkk MdʠDddMDD ÎÍ== /\
*

 . (2.13) 

2. ʷʢʱʦ ʚʠʜʽʣʝʥʘ ʤʥʦʞʠʥʘ ʥʝ ʧʦʨʦʞʥʷ, ʜʣʷ ʚʩʽʭ ʾʾ ʝʣʝʤʝʥʪʽʚ 

ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʧʨʦʮʝʜʫʨʫ ʧʦʰʫʢʫ ʨʽʰʝʥʴ ʽʟ ʟʘʩʪʦʩʫʚʘʥʥʷʤ 

ʤʝʪʦʜʽʚ ʦʧʪʠʤʽʟʘʮʽʾ ʚ ʩʝʥʩʽ ʇʘʨʝʪʦ [40]. 

ʄʝʪʦʜ ʧʝʨʝʤʽʱʝʥʥʷ ʜʦ ʬʨʦʥʪʫ ʇʘʨʝʪʦ (Pareto-frontier) ʙʘʟʫʻʪʴʩʷ ʥʘ 

ʬʦʨʤʘʣʽʟʘʮʽʾ ʚʽʜʥʦʩʠʥʠ ʧʝʨʝʚʘʛʠ 
X= , ʷʢʽ ʚʠʟʥʘʯʝʥʽ ʜʣʷ ʤʥʦʞʠʥ 

ʧʦʪʝʥʮʽʘʣʴʥʠʭ ʨʽʰʝʥʴ: "')"()'( xxxfxf XY ==   Ú  ʜʣʷ ʙʫʜʴ-ʷʢʠʭ ʨʽʰʝʥʴ 

Xxx Í",' , ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʧʦʨʽʚʥʷʥʽ ʤʽʞ ʩʦʙʦʶ. 

ɸ ʦʩʥʦʚʽ ʥʘʙʦʨʫ ʚʝʢʪʦʨʥʠʭ ʚʽʜʦʢʨʝʤʣʝʥʠʭ ʢʨʠʪʝʨʽʾʚ )()( xg k  

ʬʦʨʤʫʻʪʴʩʷ ʟʘʜʘʯʘ ʙʘʛʘʪʦʢʨʠʪʝʨʽʘʣʴʥʦʛʦ ʚʽʜʙʦʨʫ, ʱʦ ʚʢʣʶʯʘʻ: ʤʥʦʞʠʥʫ 

ʤʦʞʣʠʚʠʭ ʨʽʰʝʥʴ X; ʢʨʠʪʝʨʽʾ f ; ʚʽʜʥʦʩʠʥʠ ʧʝʨʝʚʘʛʠ X= , ʪʘ 

ʨʦʟʨʦʙʣʷʶʪʴʩʷ çʝʢʩʧʝʨʪʘʤʠè, ʱʦ ʦʮʽʥʶʶʪʴ ʧʦʢʘʟʥʠʢʠ ʨʠʟʠʢʫ ʪʘ 

ʤʦʜʝʣʶʶʪʴ ʧʨʦʮʝʩʠ ʚ ʢʦʤʧʘʥʽʷʭ. 

ɸʚʪʦʨʦʤ ʚʧʝʨʰʝ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʚʚʝʩʪʠ ʚ ʽʤʽʪʘʮʽʡʥʦ-ʩʪʘʜʽʻʚʫ ʤʦʜʝʣʴ  

ʢʦʝʬʽʮʽʻʥʪʠ ʧʝʨʝʚʘʛ (ʱʦ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʝʢʩʧʝʨʪʘʤʠ) ʽ ʤʝʪʦʜ ʧʦʩʣʽʜʦʚʥʠʭ 

ʧʦʨʽʚʥʷʥʴ ʤʥʦʞʠʥ ʨʽʰʝʥʴ, ʟʚʘʞʝʥʠʭ  ʧʦ ʧʦʢʘʟʥʠʢʘʤ ʯʘʩʪʢʦʚʠʭ ʢʨʠʪʝʨʽʾʚ ʜʣʷ 

ʩʦʨʪʫʚʘʥʥʷ ʨʽʰʝʥʴ ʜʦ ʨʽʚʥʷ ʬʨʦʥʪʫ ʇʘʨʝʪʦ. ʅʘʡʚʠʱʽ ʚ ʩʦʨʪʦʚʘʥʠʭ 

ʢʦʣʝʢʮʽʷʭ ʨʽʰʝʥʥʷ ʻ ʦʧʪʠʤʘʣʴʥʠʤʠ.  

 

2.2.2 ʉʪʨʫʢʪʫʨʥʘ ʽʥʬʦʨʤʘʮʽʡʥʘ ʤʦʜʝʣʴ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʩʪʘʥʽʚ ʢʦʤʧʘʥʽʡ 

 

ɼʣʷ ʦʮʽʥʢʠ ʧʦʪʦʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʡʤʦʚʽʨʥʦʩʪʽ ʧʦʜʽʡ ʥʘ ʧʝʚʥʦʤʫ ʝʪʘʧʽ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʨʦʟʚʠʪʢʫ ʢʦʤʧʘʥʽʡ ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʤʦʜʝʣʴ ʦʧʠʩʫ 

ʧʨʦʮʝʩʽʚ ʚ ʢʦʤʧʘʥʽʷʭ ʪʘ ʩʪʨʫʢʪʫʨʫʚʘʪʠ ʜʘʥʽ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʙʫʚ 

ʚʩʪʘʥʦʚʣʝʥʠʡ ʚʽʜʧʦʚʽʜʥʠʡ ʩʶʨôʻʢʪʠʚʥʠʡ ʟʚ'ʷʟʦʢ ʤʽʞ ʚʭʽʜʥʠʤʠ ʜʘʥʠʤʠ, ʥʘ 
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ʚʩʽʭ ʝʪʘʧʘʭ ʜʦʩʣʽʜʞʝʥʴ, ʧʨʦʮʝʩʘʤʠ ʚ ʾʭ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʟ ʫʨʘʭʫʚʘʥʥʷʤ 

ʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ, ʥʘʩʣʽʜʢʘʤʠ ʮʠʭ ʧʨʦʮʝʩʽʚ ʧʦ ʩʮʝʥʘʨʽʷʤ ʨʦʟʚʠʪʢʫ, 

ʬʦʨʤʘʣʴʥʠʤʠ ʤʝʪʦʜʘʤʠ ʘʥʘʣʽʟʫ ʽ ʨʝʟʫʣʴʪʘʪʠʚʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʠʡʤʘʻʤʠʭ ʨʽʰʝʥʴ. ʊʦʙʪʦ, ʥʝʦʙʭʽʜʥʦ ʟʘʙʝʟʧʝʯʠʪʠ ʩʪʽʡʢʽʩʪʴ 

ʨʦʟʨʘʭʫʥʢʦʚʠʭ ʤʝʪʦʜʽʚ. 

ʇʨʦʮʝʩ ʦʮʽʥʢʠ  ʩʪʘʥʫ ʢʦʤʧʘʥʽʡ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ ʽ 

ʦʮʽʥʢʠ ʥʘʩʣʽʜʢʽʚ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ ʧʨʦʮʝʩʽʚ ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ. 2.5. 

ʆʮʽʥʢʘ ʨʠʟʠʢʫ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʢʦʤʧʘʥʽʡ ʟʜʽʡʩʥʶʻʪʴʩʷ ʥʘ ʧʽʜʩʪʘʚʽ 

ʨʝʟʫʣʴʪʘʪʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʧʦʩʣʽʜʦʚʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʧʨʦʮʝʜʫʨ ʘʥʘʣʽʟʫ 

ʧʦʜʽʡ, ʧʨʦʮʝʩʽʚ ʪʘ ʾʭ ʟʚôʷʟʢʽʚ ʟ ʚʠʨʘʭʫʚʘʥʥʷʤ ʪʘ ʚʠʟʥʘʯʝʥʥʷʤ ʢʽʣʴʢʽʩʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʡʤʦʚʽʨʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ ʚ ʩʮʝʥʘʨʽʷʭ, ʚʠʟʥʘʯʝʥʠʭ FTA ʪʘ ETA. 

ʇʽʜʩʫʤʢʦʚʽ ʧʦʢʘʟʥʠʢʠ ʨʠʟʠʢʫ, ʧʦʚôʷʟʘʥʽ ʟ ʝʢʦʥʦʤʽʯʥʠʤʠ ʥʘʩʣʽʜʢʘʤʠ 

ʘʥʘʣʽʟʫʻʤʠʭ ʩʪʘʥʽʚ. ɺʠʤʦʛʠ ʜʦ ʧʽʜʭʦʜʽʚ, ʤʦʜʝʣʝʡ ʪʘ ʧʦʚʥʦʪʠ ʚʠʟʥʘʯʝʥʥʷ 

ʧʦʪʦʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ ʧʨʦʮʝʩʽʚ, ʱʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ  ʚʠʢʣʘʜʝʥʽ ʚ 

ʥʦʨʤʫʶʯʠʭ ʜʦʢʫʤʝʥʪʘʭ [41-44]. 
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ʈʠʩʫʥʦʢ 2.5. ï ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʧʨʦʮʝʩʽʚ ʦʮʽʥʢʠ ʡʤʦʚʽʨʥʦʩʪʽ ʪʘ ʥʘʩʣʽʜʢʽʚ 

ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ ʚ ʢʦʤʧʘʥʽʷʭ 

 

ɯʥʪʝʛʨʘʣʴʥʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʦʪʨʠʤʘʥʽ ʚ ʨʝʟʫʣʴʪʘʪʽ ʧʦʨʽʚʥʷʣʴʥʦʛʦ 

ʘʥʘʣʽʟʫ ʻ ʥʝ ʪʽʣʴʢʠ ʪʘʢʠʤʠ, ʱʦ ʤʦʞʫʪʴ ʧʝʨʝʚʠʱʫʚʘʪʠ ʦʢʨʝʤʽ ʢʨʠʪʠʯʥʽ 

ʚʝʣʠʯʠʥʠ, ʘʣʝ ʪʘʢʠʤʠ, ʱʦ ʤʦʞʫʪʴ ʘʥʘʣʽʟʫʚʘʪʠʩʷ ʚʟʜʦʚʞ ʚʩʴʦʛʦ ʘʥʘʣʽʟʫʻʤʦʛʦ 

ʣʘʥʮʶʛʘ ʛʨʘʬʘ ʩʪʘʥʽʚ ʢʦʤʧʘʥʽʡ, ʘ ʪʘʢʦʞ ʜʦʟʚʦʣʷʶʪʴ ʚʠʷʚʣʷʪʠ ʥʘʡʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʽ ʧʦʜʽʾ, ʱʦ ʧʦʣʽʧʰʫʶʪʴ ʟʘʛʘʣʴʥʠʡ ʩʪʘʥ ʨʠʟʠʢʫ ʘʥʘʣʽʟʫʻʤʠʭ 
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ʦʙôʻʢʪʽʚ. ʊʘʢʠʡ ʧʽʜʭʽʜ ʟʥʘʯʥʦ ʣʽʧʰʠʡ ʚ ʧʦʨʽʚʥʷʥʥʽ ʟ ʽʩʥʫʶʯʠʤʠ ʨʘʥʛʦʚʠʤʠ 

ʤʝʪʦʜʘʤʠ ʦʮʽʥʦʢ, ʘʙʦ ʦʢʨʝʤʠʤʠ  ʤʝʪʦʜʘʤʠ ʽ ʤʦʜʝʣʷʤʠ ʦʮʽʥʢʠ ʡʤʦʚʽʨʥʦʩʪʽ ʪʘ 

ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘʩʣʽʜʢʽʚ ʨʠʟʠʢʫ. 

ʄʦʥʽʪʦʨʠʥʛ ʩʪʘʥʫ ʢʦʤʧʘʥʽʡ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʨʦʟʚʠʪʢʫ ʢʦʤʧʘʥʽʡ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʠʟʠʢʫ ʟʜʽʡʩʥʶʻʪʴʩʷ ʚ ʨʘʤʢʘʭ ʧʦʣʽʪʠʢʠ 

ʫʧʨʘʚʣʽʥʥʷ ITʢʦʤʧʘʥʽʷʤʠ, ʻ ʯʘʩʪʠʥʦʶ ʩʠʩʪʝʤ ʫʧʨʘʚʣʽʥʥʷ ʚʠʨʦʙʥʠʮʪʚʦʤ 

ʧʨʦʜʫʢʮʽʾ ʪʘ ʥʘʜʘʥʥʷ ʧʦʩʣʫʛ ʽ ʧʦʣʷʛʘʻ ʚ ʙʝʟʧʝʨʝʨʚʥʦʤʫ ʟʙʦʨʽ ʪʘ ʦʙʨʦʙʮʽ 

ʧʦʪʦʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ ʽ 

ʧʦʣʽʧʰʝʥʥʷ ʾʭ ʧʦʢʘʟʥʠʢʽʚ. ɺʽʥ ʟʜʽʡʩʥʶʻ ʜʝʢʽʣʴʢʘ ʨʽʟʥʠʭ ʬʫʥʢʮʽʡ: 

ǒ ʚʠʷʚʣʷʻ ʧʨʦʮʝʩʠ ʪʘ ʧʦʜʽʾ , ʱʦ ʟʥʘʭʦʜʷʪʴʩʷ ʚ ʛʨʘʥʠʯʥʦʤʫ ʩʪʘʥʽ, ʘʙʦ 

ʚʠʢʣʠʢʘʶʪʴ ʟʤʽʥʠ ʧʨʦʮʝʩʽʚ, ʱʦ ʤʦʞʫʪʴ ʧʨʠʟʚʝʩʪʠ ʜʦ ʥʝʛʘʪʠʚʥʠʭ 

ʥʘʩʣʽʜʢʽʚ; 

ǒ ʚʩʪʘʥʦʚʣʶʻ ʚʽʜʥʦʰʝʥʥʷ ʤʽʞ ʩʫʤʽʞʥʠʤʠ ʧʨʦʮʝʩʘʤʠ, ʯʠʤ ʟʘʙʝʟʧʝʯʫʻ 

ʟʚʦʨʦʪʥʠʡ ʟʚ'ʷʟʦʢ, ʚʨʘʭʦʚʫʶʯʠ ʫʩʧʽʰʥʽʩʪʴ ʧʦʧʝʨʝʜʥʽʭ ʧʨʦʮʝʩʽʚ ʽ 

ʧʨʦʚʘʣʽʚ ʚʠʙʨʘʥʦʾ ʩʪʨʘʪʝʛʽʾ ʘʙʦ ʧʨʦʝʢʪʽʚ; 

ǒ ʚʩʪʘʥʦʚʣʶʻ ʥʝʦʙʭʽʜʥʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟʘʛʘʣʴʥʠʤ ʚʠʤʦʛʘʤ ʽ ʧʨʘʚʠʣʘʤ, ʘ 

ʪʘʢʦʞ ʟʦʙʦʚ'ʷʟʘʥʥʷʤ, ʱʦ ʚʠʟʥʘʯʝʥʽ ʚ ʢʦʥʪʨʘʢʪʘʭ ʘʙʦ ʪʝʭʥʽʯʥʠʭ 

ʫʤʦʚʘʭ. 

ʄʦʥʽʪʦʨʠʥʛ ʩʪʘʥʽʚ ʦʙôʻʢʪʽʚ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ ʟʙʦʨʫ ʪʘ ʦʙʨʦʙʢʠ 

ʩʪʘʪʠʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ, ʢʦʥʪʨʦʣʶ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʪʘ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʮʽʣʝʡ 

ʪʘ ʟʘʜʘʯ, ʱʦ ʩʪʘʚʠʣʠʩʷ ʧʝʨʝʜ ʟʣʠʪʪʷʤʠ ʪʘ ʧʦʛʣʠʥʘʥʥʷʤʠ, ʚʠʷʚʣʝʥʥʷ 

ʩʫʪʪʻʚʠʭ ʥʝʚʽʜʧʦʚʽʜʥʦʩʪʝʡ ʩʪʨʘʪʝʛʽʯʥʠʤ ʮʽʣʷʤ ʪʘ ʟʤʽʥʘʤ, ʱʦ ʪʨʘʧʣʷʶʪʴʩʷ ʥʘ 

ʨʠʥʢʫ IT ʧʦʩʣʫʛ. ʇʦʪʦʯʥʽ ʜʘʥʽ ʪʘ ʧʦʢʘʟʥʠʢʠ ʚʠʷʚʣʷʶʪʴʩʷ ʽ ʚʠʩʚʽʪʣʶʶʪʴʩʷ ʚ 

ʧʨʦʮʝʩʽ ʘʥʘʣʽʟʫ ʚʭʽʜʥʠʭ ʜʘʥʠʭ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʨʽʰʝʥʴ ʪʘ ʘʥʘʣʽʟʫ ʨʠʟʠʢʫ 

ʜʣʷ ʚʩʽʭ ʦʙ'ʻʢʪʽʚ, ʱʦ ʚʠʚʯʘʶʪʴʩʷ ʪʘ ʷʚʣʷʶʪʴʩʷ ʪʘʢʠʤʠ, ʱʦ ʫʯʘʩʪʫʶʪʴ ʚ 

ʧʨʦʮʝʩʘʭ ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ. ɺʠʜʽʣʝʥʠʤ ʧʦʢʘʟʥʠʢʘʤ ʧʨʠʚʣʘʩʥʶʶʪʴʩʷ 

ʢʽʣʴʢʽʩʥʽ ʘʙʦ ʷʢʽʩʥʽ ʟʥʘʯʝʥʥʷ, ʚʨʘʭʫʚʘʥʥʷ ʷʢʠʭ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʨʦʙʠʪʠ 

ʚʠʩʥʦʚʢʠ ʱʦʜʦ  ʧʨʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʧʨʠʡʥʷʪʪʷ ʪʠʭ ʯʠ ʽʥʰʠʭ ʨʽʰʝʥʴ ʜʣʷ 

ʥʘʧʨʘʚʣʝʥʥʷ ʧʨʦʮʝʩʽʚ ʨʦʟʚʠʪʢʫ ʢʦʤʧʘʥʽʡ ʚ ʧʦʟʠʪʠʚʥʝ ʨʫʩʣʦ, ʘʙʦ ʚʟʘʛʘʣʽ 

ʣʽʢʚʽʜʘʮʽʾ ʥʝʛʘʪʠʚʥʠʭ ʧʨʦʮʝʩʽʚ. 
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ʂʨʠʪʠʯʥʽ ʟʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʫʟʛʦʜʞʫʶʪʴʩʷ ʟ ʬʘʭʽʚʮʷʤʠ, ʱʦ 

ʧʨʦʚʦʜʷʪʴ ʘʥʘʣʽʟ ʩʪʘʥʫ ʢʦʤʧʘʥʽʡ, ʶʨʠʩʪʘʤʠ ʪʘ ʝʢʦʥʦʤʽʩʪʘʤʠ ʥʘ ʧʨʝʜʤʝʪ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʥʦʨʤʘʪʠʚʥʠʤ ʚʠʤʦʛʘʤʠ. ɯʥʦʜʽ ʜʦ ʦʢʨʝʤʠʭ ʢʦʥʩʫʣʴʪʘʮʽʡ 

ʟʘʧʨʦʰʫʶʪʴ ʬʘʭʽʚʮʽʚ ʢʦʤʧʘʥʽʡ, ʷʢʽ ʧʨʦʭʦʜʷʪʴ ʧʨʦʮʝʩʠ ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ 

ɿʘʜʣʷ ʧʽʜʚʠʱʝʥʥʷ ʷʢʦʩʪʽ ʝʢʩʧʝʨʪʥʠʭ ʜʽʡ ʚʚʦʜʷʪʴʩʷ ʩʧʝʮʽʘʣʴʥʽ 

ʧʨʦʪʦʢʦʣʠ ʟʚʽʪʽʚ, ʱʦ ʜʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʬʦʨʤʘʣʽʟʫʚʘʪʠ ʨʦʙʦʪʫ ʝʢʩʧʝʨʪʽʚ ʜʦ 

ʨʽʚʥʷ, ʥʝʦʙʭʽʜʥʦʛʦ ʜʣʷ ʙʽʣʴʰʦʾ ʘʚʪʦʤʘʪʠʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʦʮʽʥʦʢ ʪʘ 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʩʪʘʥʽʚ ʢʦʤʧʘʥʽʡ.  

ɺʩʽ ʧʘʨʘʤʝʪʨʠ ʪʘʢʠʭ ʤʦʜʝʣʝʡ ʧʦʚʠʥʥʽ ʙʫʪʠ ʧʨʠʩʫʪʥʽʤʠ ʚ ʜʦʢʫʤʝʥʪʘʭ 

ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ (ʉʇʇʈ) ʽ ʚ ʙʘʟʘʭ ʜʘʥʠʭ ʪʘ ʟʥʘʥʴ. 

ɿʚʽʪʥʽʩʪʴ ʨʝʘʣʽʟʫʻʪʴʩʷ ʧʨʠ ʨʦʟʨʦʙʮʽ ʜʦʢʫʤʝʥʪʽʚ ʟʘʜʘʥʦʛʦ ʬʦʨʤʘʪʫ, ʘ ʪʘʢʦʞ 

ʤʦʞʝ ʙʫʪʠ ʦʪʨʠʤʘʥʘ ʘʚʪʦʤʘʪʠʯʥʦ ʰʣʷʭʦʤ ʛʝʥʝʨʘʮʽʾ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ 

ʥʘ ʦʩʥʦʚʽ ʰʘʙʣʦʥʽʚ ʽ ʫʤʦʚ ʛʝʥʝʨʘʮʽʾ ʜʦʢʫʤʝʥʪʽʚ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ 

ʧʨʦʛʨʘʤʥʠʭ ʧʨʦʜʫʢʪʘʭ ʧʽʜʪʨʠʤʢʠ ʩʠʩʪʝʤ ʝʣʝʢʪʨʦʥʥʦʛʦ ʜʦʢʫʤʝʥʪʦʦʙʽʛʫ 

(ʉɽɼ). ʇʦʣʷ ʰʘʙʣʦʥʽʚ ʪʨʝʙʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘ ʦʩʥʦʚʽ ʟʘʧʠʪʽʚ ʨʦʟʨʦʙʣʝʥʠʭ 

ʝʢʩʧʝʨʪʘʤʠ ʧʦ ʤʽʨʽ ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʠʩʚʽʪʣʝʥʥʷ ʪʠʭ ʯʠ ʽʥʰʠʭ ʧʦʢʘʟʥʠʢʽʚ.  

ʉɽɼ ʧʦʚʠʥʥʘ ʥʘʜʘʚʘʪʠ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ, ʨʝʜʘʛʫʚʘʥʥʷ ʪʘ ʚʝʜʝʥʥʷ 

ʙʘʟ ʜʘʥʠʭ ʽ ʙʘʟ ʟʥʘʥʴ, ʱʦ ʥʘʧʦʚʥʶʶʪʴ ʚ ʧʨʦʮʝʩʽ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʉʇʇʈ. 

ɺʘʞʣʠʚʫ ʨʦʣʴ ʤʦʥʽʪʦʨʠʥʛʫ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʢʦʤʧʘʥʽʡ ʤʘʻ ʚʠʟʥʘʯʝʥʥʷ 

ʧʦʢʘʟʥʠʢʽʚ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʨʝʩʫʨʩʫ ʜʦʧʫʩʪʠʤʠʭ ʚʽʜʭʠʣʝʥʴ ʦʢʨʝʤʠʭ ʧʦʜʽʡ ʽ 

ʧʨʦʮʝʩʽʚ ʚ ʬʫʥʢʮʽʦʥʫʚʘʥʥʽ ʢʦʤʧʘʥʽʡ.  

ɼʣʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʧʦʜʽʡ ʪʘ ʬʫʥʢʮʽʡ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ FTA 

ʪʘ ʷʢʽ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʢʘʟʥʠʢʠ ʨʠʟʠʢʫ ʢʦʤʧʘʥʽʡ, ʥʝʦʙʭʽʜʥʦ 

ʫʪʦʯʥʠʪʠ ʧʦʢʘʟʥʠʢʠ ʡʤʦʚʽʨʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ.  

ɼʘʥʽ ʧʨʦ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʱʦ ʙʘʟʫʻʪʴʩʷ 

ʥʘ ʨʽʚʥʽ ʧʽʜʛʦʪʦʚʢʠ ʚʠʢʦʥʘʚʯʦʛʦ ʧʝʨʩʦʥʘʣʫ ʥʝʦʙʭʽʜʥʦ ʦʪʨʠʤʘʪʠ ʟ ʧʨʦʮʝʜʫʨ 

ʩʧʝʮʽʘʣʴʥʠʭ ʦʧʠʪʫʚʘʥʴ ʩʫʤʽʩʥʦ ʟ ʘʥʘʣʽʟʦʤ ʩʝʨʝʜʥʴʦʩʪʘʪʠʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʘʥʘʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʽʥʰʠʭ ʧʦʜʽʙʥʠʭ ʢʦʤʧʘʥʽʷʭ.  
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ɼʣʷ ʙʽʣʴʰʦʩʪʽ ʧʨʦʮʝʩʽʚ, ʱʦ ʽʩʥʫʶʪʴ ʚ IT ʢʦʤʧʘʥʽʷʭ, ʜʘʥʽ ʧʦ ʥʘʜʽʡʥʦʩʪʽ 

ʤʦʞʥʘ  ʚʠʟʥʘʯʠʪʠ ʚ ʥʘʩʪʫʧʥʠʡ ʩʧʦʩʽʙ: ɼʣʷ ʢʦʞʥʦʛʦ ʚʠʜʽʣʝʥʦʛʦ ʝʣʝʤʝʥʪʘ 

FTA, ʥʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ: 

Ὕ ï ʩʝʨʝʜʥʽʡ ʯʘʩ ʥʘʜʽʡʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʧʨʦʮʝʩʽʚ ʫ ʚʠʟʥʘʯʝʥʠʡ ʧʝʨʽʦʜ 

ʯʘʩʫ, ʛ; 

alï ʩʝʨʝʜʥʷ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʙʝʟʚʽʜʤʦʚʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʧʨʦʮʝʩʽʚ, 1/ʛ; 
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ʜʝ  
iʊ ï ʯʘʩ ʫʩʧʽʰʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʬʫʥʢʮʽʡ ʟʘ i-ʡ ʧʝʨʽʦʜ, ʛʦʜʠʥ; 

N ï ʢʽʣʴʢʽʩʪʴ ʚʽʜʤʦʚ, ʷʢʽ ʚʠʷʚʣʝʥʦ ʟʘ ʧʝʨʽʦʜ ʧʨʦʪʷʛʦʤ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ 

ʨʦʟʚʠʪʢʫ ʢʦʤʧʘʥʽʡ (ʧʨʦʝʢʪʽʚ). 

ʁʤʦʚʽʨʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʬʫʥʢʮʽʡ ʧʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ t : 

)exp()( ttQ al-= , (2.15) 

ɯʤʦʚʽʨʥʽʩʪʴ ʚʽʜʤʦʚʠ ʚʠʢʦʥʘʥʥʷ ʬʫʥʢʮʽʡ: 

)(1)( tQtP -= , (2.16) 

ʆʩʦʙʣʠʚʽʩʪʴ ʢʦʞʥʦʛʦ ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʧʨʦʮʝʩʫ ʧʨʦʷʚʣʷʻʪʴʩʷ ʫ 

ʚʽʜʤʽʥʥʦʩʪʷʭ ʪʠʧʦʚʠʭ ʧʘʨʘʤʝʪʨʽʚ ʽ ʨʝʞʠʤʽʚ ʚʠʢʦʥʘʥʥʷ ʨʦʙʽʪ, ʫʤʦʚ 

ʥʘʚʘʥʪʘʞʝʥʥʷ, ʪʝʭʥʦʣʦʛʽʯʥʦʾ ʩʢʣʘʜʥʦʩʪʽ ʪʘ ʨʽʚʥʷ ʚʠʢʦʥʘʚʯʦʾ ʷʢʦʩʪʽ ʪʘ 

ʜʠʩʮʠʧʣʽʥʠ. ʅʘʡʙʽʣʴʰ ʚʘʞʣʠʚʦʶ ʯʘʩʪʠʥʦʶ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʻ ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʡ ʨʽʚʝʥʴ ʚʠʢʦʥʘʚʮʽʚ, ʾʭ ʟʣʘʛʦʜʞʝʥʽʩʪʴ ʪʘ ʨʽʚʝʥʴ 

ʫʩʧʽʰʥʦʾ ʚʟʘʻʤʦʜʽʾ ʢʝʨʽʚʥʠʮʪʚʘ ʪʘ ʚʠʢʦʥʘʚʮʽʚ. 

ɯʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʤʦʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ ʥʘʡʙʽʣʴʰ ʘʢʪʠʚʥʦ 

ʧʨʦʷʚʣʷʻʪʴʩʷ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʩʪʘʜʽʷʭ ʞʠʪʪʻʚʠʭ ʮʠʢʣʽʚ, ʙʦ ʥʘ ʧʦʯʘʪʢʫ ʫʤʦʚʠ 

ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʟʘʚʞʜʠ ʧʨʝʚʘʣʶʶʪʴ ʟ ʢʦʝʬʽʮʽʻʥʪʦʤ n: ê(t)= nê0(t). ʊʘʢʠʡ 

ʢʦʝʬʽʮʽʻʥʪ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʟʘ ʨʘʭʫʥʦʢ ʦʙʨʦʙʢʠ ʩʝʨʝʜʥʴʦʩʪʘʪʠʩʪʠʯʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʚʽʜʭʠʣʝʥʴ ʚʽʜ ʧʨʦʝʢʪʥʠʭ ʟʘʚʜʘʥʴ ʥʘ ʧʦʯʘʪʢʦʚʦʤʫ ʧʝʨʽʦʜʽ 

ʨʦʟʨʦʙʦʢ ʧʨʦʝʢʪʽʚ. 

ɼʣʷ ʧʨʠʙʣʠʟʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʬʫʥʢʮʽʾ ʟʥʠʞʝʥʥʷ ʽʥʪʝʥʩʠʚʥʦʩʪʽ ʚʽʜʤʦʚ 

ʟʘ ʧʝʨʽʦʜ t, ʤʦʞʣʠʚʦ ʧʨʠʡʥʷʪʠ ʥʘʩʪʫʧʥʫ ʟʘʣʝʞʥʽʩʪʴ : 
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ʚ ʪʘʢʦʤʫ ʨʘʟʽ ʡʤʦʚʽʨʥʽʩʪʴ ʙʝʟʚʽʜʤʦʚʥʦʩʪʽ ʙʫʜʝ ʤʘʪʠ ʪʘʢʠʡ ʚʠʛʣʷʜ: 
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ʋ ʩʚʦʶ ʯʝʨʛʫ, ʩʪʘʻ ʤʦʞʣʠʚʠʤ ʚʠʟʥʘʯʝʥʥʷ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʤʦʚ ʟʘ 

ʬʫʥʢʮʽʻʶ:  
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ʆʮʽʥʢʫ ʨʽʚʥʷ ʥʘʜʽʡʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʬʫʥʢʮʽʡ ʤʦʞʥʘ ʪʘʢʦʞ ʚʠʢʦʥʘʪʠ ʥʘ 

ʦʩʥʦʚʽ ʦʙʨʦʙʢʠ ʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ ʟʘ ʧʦʧʝʨʝʜʥʽʡ ʧʝʨʽʦʜ ʨʦʙʦʪʠ ʢʦʤʧʘʥʽʡ, ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʪʦʯʥʠʭ ʫʤʦʚ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ 

ʚʠʨʦʙʥʠʮʪʚʘ.  

ɼʣʷ ʮʴʦʛʦ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʚʠʨʦʙʥʠʮʪʚʘ, ʱʦ ʜʽʶʪʴ ʥʘ 

ʧʨʦʮʝʩʠ ʨʦʟʨʦʙʦʢ (S) ʪʘ ʩʪʽʡʢʽʩʪʴ ʮʠʭ ʧʨʦʮʝʩʽʚ (R) ʽ ʚʽʜʭʠʣʝʥʥʷ (Q), ʱʦ ʻ 

ʩʪʦʭʘʩʪʠʯʥʠʤʠ ʽ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʠʧʘʜʢʦʚʠʭ ʧʦʤʠʣʦʢ. 

ɺ ʤʦʜʝʣʶʚʘʥʥʽ ʧʨʦʮʝʩʽʚ ʘʚʪʦʨʦʤ ʧʨʠʡʥʷʪʘ ʫʤʦʚʘ, ʱʦ ʨʘʧʪʦʚʽ ʽ 

ʧʦʩʪʫʧʦʚʽ ʚʽʜʤʦʚʠ ʦʢʨʝʤʠʭ ʧʦʜʽʡ ʚʟʘʻʤʦʥʝʟʘʣʝʞʥʽ, ʘ ʧʦʻʜʥʘʥʥʷ ʧʦʜʽʡ ʪʘ 

ʧʨʦʮʝʩʽʚ ʚ ʩʪʨʫʢʪʫʨʥʽʡ ʩʭʝʤʽ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚôʷʟʢʽʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʦʧʝʨʘʮʽʡ ʧʦʩʣʽʜʦʚʥʝ, ʱʦ ʜʦʟʚʦʣʷʻ ʬʦʨʤʘʣʽʟʫʚʘʪʠ ʨʦʟʨʘʭʫʥʢʠ ʡʤʦʚʽʨʥʽʩʪʽ 

ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʫ ʚʠʛʣʷʜʽ: 

Ô=E

N

iTig tPtPtP
1

),()()(
 

(2.20) 

ʜʝ   
igP , 

iTP  - ʡʤʦʚʽʨʥʦʩʪʽ ʙʝʟʚʽʜʤʦʚʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʦʧʝʨʘʮʽʡ ʟʘ ʧʝʨʽʦʜ t, ʚʽʜʥʦʩʥʦ ʚʠʧʘʜʢʦʚʠʭ ʪʘ ʧʦʩʪʫʧʦʚʠʭ ʚʽʜʤʦʚ ʾʭ ʧʦʜʽʡ; 

N - ʢʽʣʴʢʽʩʪʴ ʧʦʜʽʡ ʚ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʷʭ. 

ʇʨʠ ʧʨʦʛʥʦʟʫʚʘʥʥʽ ʡʤʦʚʽʨʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʧʦʩʪʘʚʣʝʥʠʭ ʮʽʣʝʡ ʚ 

ʧʨʦʮʝʩʘʭ ʢʦʤʧʘʥʽʡ ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʧʨʠʥʮʠʧ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʪʘ 
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ʤʦʜʝʣʶʚʘʥʥʷ ʪʠʧʫ "ʪʝʭʥʦʣʦʛʽʯʥʘ ʟʘʚʘʥʪʘʞʝʥʽʩʪʴ ï ʚʠʢʦʥʘʚʯʘ ʟʜʘʪʥʽʩʪʴ". 

ʊʘʢʽ ʧʘʨʘʤʝʪʨʠ ʭʘʨʘʢʪʝʨʠʟʫʶʪʴʩʷ ʤʘʪʦʯʽʢʫʚʘʥʥʷʤ ʪʘ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʠʤ 

ʚʽʜʭʠʣʝʥʥʷʤ, ʪʦʤʫ ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʥʘʩʪʫʧʥʫ ʤʘʪʝʤʘʪʠʯʥʦʾ 

ʟʘʣʝʞʥʽʩʪʶ: 
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(2.21) 

ʜʝ  S, 
Ss   ï ʤʘʪʦʯʽʢʫʚʘʥʥʷ ʽ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ 

ʪʝʭʥʦʣʦʛʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ; 

R, )(tRs  ï ʤʘʪʦʯʽʢʫʚʘʥʥʷ ʽ ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ 

ʚʠʢʦʥʘʚʯʦʾ ʟʜʘʪʥʦʩʪʽ; 

ʌ(z)  ï  ʬʫʥʢʮʽʷ ʃʘʧʣʘʩʘ ( )
2

)2/(1
)(

zerf
z

+
=F  ; 

Rmin   ï ʤʽʥʽʤʘʣʴʥʝ ʦʯʽʢʫʚʘʥʥʷ ʚʠʢʦʥʘʚʯʦʾ ʟʜʘʪʥʦʩʪʽ; 

Smax   ï ʤʘʢʩʠʤʘʣʴʥʝ ʦʯʽʢʫʚʘʥʥʷ ʪʝʭʥʦʣʛʽʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ. 

ɺʽʜʤʽʥʥʽʩʪʴ ʜʘʥʦʾ ʤʦʜʝʣʽ ʚʽʜ ʽʩʥʫʶʯʠʭ ʧʦʣʷʛʘʻ ʚ ʟʘʩʪʦʩʫʚʘʥʽ ʬʫʥʢʮʽʾ 

ʃʘʧʣʘʩʘ. ʇʨʠ ʮʴʦʤʫ ʤʦʞʣʠʚʦ ʢʽʣʴʢʽʩʥʝ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʝʪʠʥʫ ʱʽʣʴʥʦʩʪʽ 

ʨʦʟʧʦʜʽʣʫ ʥʘʚʘʥʪʘʞʝʥʥʷ ʽ ʚʠʢʦʥʘʚʯʦʾ ʟʜʘʪʥʦʩʪʽ. 

ɿʥʠʞʝʥʥʷ " ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ" ʬʦʨʤʫʣʶʻʪʴʩʷ ʫ ʚʠʛʣʷʜʽ [45]: 

,)(
/

0
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RR et
-

=ss  
(2.22) 

ʜʝ  
0Rs  ï ʩʝʨʝʜʥʴʦʢʚʘʜʨʘʪʠʯʥʝ ʚʽʜʭʠʣʝʥʥʷ ʚ ʧʦʯʘʪʢʦʚʠʡ ʤʦʤʝʥʪ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ; 

t  ï  ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ; 

ʊʨ ï ʩʝʨʝʜʥʴʦʩʪʘʪʠʩʪʠʯʥʠʡ ʯʘʩ ʚʠʷʚʣʝʥʥʷ ʘʙʦ ʧʨʦʷʚʠ ʧʦʤʠʣʦʢ 

ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ; 

ʂʧʨ  ï ʢʦʝʬʽʮʽʻʥʪ ʚʠʷʚʣʝʥʥʷ ʧʦʤʠʣʦʢ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʡʤʦʚʽʨʥʽʩʪʴ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʧʨʠ ʚʠʢʦʥʘʥʥʽ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʚʽʜʥʦʩʥʦ ʧʦʩʪʫʧʦʚʠʭ ʚʽʜʤʦʚ ʦʮʽʥʶʚʘʣʘʩʷ ʟʘ 

ʟʘʣʝʞʥʽʩʪʶ: 
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(2.23) 

ʜʝ  ʈʢ(t) , ʈ(t)ʫʩʪ  ï ʡʤʦʚʽʨʥʦʩʪʽ ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʪʝʭʥʦʣʦʛʽʯʥʠʭ 

ʧʨʦʮʝʩʽʚ ʽ ʦʢʨʝʤʠʭ ʨʘʧʪʦʚʠʭ ʚʽʜʤʦʚ. 

ʅʘ ʧʽʜʩʪʘʚʽ ʦʧʠʩʘʥʦʛʦ ʚʠʱʝ ʤʦʞʥʘ ʩʪʚʝʨʜʞʫʚʘʪʠ, ʱʦ ʡʤʦʚʽʨʥʽʩʪʴ 

ʙʝʟʚʽʜʤʦʚʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʱʦʜʦ ʚʽʜʤʦʚ ʧʨʦʮʝʩʽʚ ʙʫʜʝ ʚʽʜʧʦʚʽʜʘʪʠ 

ʪʘʢʦʤʫ ʨʽʚʥʷʥʥʶ [46]: 
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ʜʝ   
ʇim  , 

t ï çʩʪʽʡʢʽʩʪʴè ʧʨʦʮʝʩʽʚ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ, ʽ ʧʝʨʽʦʜ 

ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ. 

ʊʘʢʠʤ ʯʠʥʦʤ, ʦʧʠʩʘʥʽ ʤʦʜʝʣʽ ʽ ʤʝʪʦʜʠ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʛʥʦʟʫʚʘʪʠ 

ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ. 

ɿʘʛʘʣʴʥʘ ʩʪʨʫʢʪʫʨʘ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ ʥʘʜʽʡʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ 

ʥʘʩʪʫʧʥʘ: 

ï ʘʥʘʣʽʟ ʩʪʨʫʢʪʫʨʥʠʭ ʨʦʟʧʦʜʽʣʝʥʴ ʦʧʝʨʘʮʽʡ, ʱʦ ʚʠʟʥʘʯʘʻ ʾʭ ʥʘʜʽʡʥʽʩʪʴ; 

ï ʩʠʥʪʝʟ ʩʪʨʫʢʪʫʨʥʦʾ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʦʢʨʝʤʠʭ ʦʧʝʨʘʮʽʡ ʚ ʻʜʠʥʫ 

ʢʦʤʧʦʥʦʚʘʥʫ ʩʠʩʪʝʤʫ; 

ï ʦʮʽʥʢʘ ʙʝʟʚʽʜʤʦʚʥʦʩʪʽ ʽ ʧʝʨʽʦʜʫ ʥʘ ʦʩʥʦʚʽ ʩʪʨʫʢʪʫʨʥʠʭ ʽ 

ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʾʭ ʧʦʻʜʥʘʥʥʷʤ ʚ ʩʪʨʫʢʪʫʨʽ ʛʨʘʬʘ ʩʪʘʥʽʚ. 

ɸʣʛʦʨʠʪʤ ʦʧʪʠʤʽʟʘʮʽʾ ʧʦʚʠʥʝʥ ʢʦʥʮʝʧʪʫʘʣʴʥʦ ʚʨʘʭʦʚʫʚʘʪʠ: 

ï ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʘ ʪʘʢʦʞ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʚʽʜʤʦʚ ʚ ʚ 

ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʪʘ ʧʨʠ ʦʩʦʙʦ ʱʽʣʴʥʠʭ ʥʘʚʘʥʪʘʞʝʥʥʷʭ; 

ï ʜʠʥʘʤʽʢʫ ʥʘʜʽʡʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ ʚ ʟʘʣʝʞʥʦʩʪʽ 

ʚʽʜ ʩʢʣʘʜʥʦʩʪʽ ʪʘ ʟʥʘʯʥʦʛʦ ʥʘʚʘʥʪʘʞʝʥʥʷ ʥʘ ʧʝʨʩʦʥʘʣ ʢʦʤʧʘʥʽʡ; 

ï ʚʘʨʪʽʩʥʽ ʧʘʨʘʤʝʪʨʠ ʧʨʠʡʤʘʻʤʠʭ ʨʽʰʝʥʴ ʪʘ ʟʘʣʝʞʥʽʩʪʴ ʨʝʟʫʣʴʪʘʪʽʚ 

ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʚʽʜ ʷʢʽʩʥʦʛʦ ʽ ʢʽʩʥʦʛʦ ʩʢʣʘʜʫ ʢʦʤʘʥʜʠ ʚʠʢʦʥʘʚʮʽʚ; 

ï ʧʦʪʦʯʥʽ ʚʠʤʦʛʠ ʨʠʥʢʫ IT ʧʦʩʣʫʛ ʜʦ ʷʢʽʩʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʜʫʢʮʽʾ, 

ʾʾ ʚʧʨʦʚʘʜʞʝʥʥʶ, ʩʫʧʨʦʚʦʜʫ ʪʘ ʽʥʰʠʭ ʦʙʤʝʞʫʚʘʯʽʚ. 
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ɺ ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ ʪʘ ʚʠʧʘʜʢʦʚʦʩʪʽ ʟʦʚʥʽʰʥʽʭ ʽ ʢʝʨʫʶʯʠʭ 

ʚʧʣʠʚʽʚ ʜʣʷ ʩʢʣʘʜʥʠʭ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʟʘʚʜʘʥʴ ʤʦʞʣʠʚʘ ʪʽʣʴʢʠ ʛʨʘʥʠʯʥʘ 

ʦʧʪʠʤʽʟʘʮʽʷ, ʷʢʫ ʥʝʦʙʭʽʜʥʦ ʟʜʽʡʩʥʶʚʘʪʠ ʧʦ ʢʦʤʧʣʝʢʩʥʦʤʫ ʢʨʠʪʝʨʽʶ çʚʪʨʘʪʠ-

ʥʘʜʽʡʥʽʩʪʴ-ʧʨʠʙʫʪʢʠè ʟ ʘʥʘʣʽʟʦʤ ʟʘʧʘʩʫ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʨʠʟʠʢʫ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʪʝʥʜʝʥʮʽʾ ʾʭ ʟʤʽʥʠ ʚ ʯʘʩʽ. 

ɯʥʬʦʨʤʘʮʽʷ ʧʦ ʥʘʜʽʡʥʦʩʪʽ ʤʦʞʝ ʙʫʪʠ ʦʪʨʠʤʘʥʘ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ 

ʦʙʨʦʙʢʠ ʟʘʛʘʣʴʥʦʩʪʘʪʠʩʪʠʯʥʠʭ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʧʨʠ ʚʠʚʯʝʥʥʽ ʧʦʧʝʨʝʜʥʽʭ 

ʜʘʥʠʭ ʨʦʟʚʠʪʢʫ ʨʠʥʢʫ, ʤʦʞʣʠʚʦ ʚ ʟʚʽʪʘʭ ʽʥʰʠʭ ʜʦʩʣʽʜʞʝʥʴ ʧʦ ʥʘʜʽʡʥʦʩʪʽ.  

ʇʨʠ ʦʙʨʦʙʮʽ ʥʘʜʽʡʥʦʩʪʽ ʚʠʟʥʘʯʘʶʪʴʩʷ  
aT , al, )(tP , )(tQ  ʽ ʜʦʚʽʨʯʽ ʤʝʞʽ 

ʧʦʢʘʟʥʠʢʽʚ ʥʘʜʽʡʥʦʩʪʽ ʧʨʠ ʜʦʚʽʨʯʽʡ ʡʤʦʚʽʨʥʦʩʪʽ à=0,95. 

ɿʘʟʚʠʯʘʡ ʚʠʟʥʘʯʘʻʪʴʩʷ ʡʤʦʚʽʨʥʽʩʪʴ ʚʽʜʤʦʚʠ ʧʨʦʪʷʛʦʤ ʧʝʨʽʦʜʫ ʚʩʽʻʾ 

ʩʪʘʜʽʾ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ, ʧʨʦʪʝ ʧʝʨʽʦʜ ʚʠʙʦʨʢʠ ʤʦʞʝ ʧʨʠʚʦʜʠʪʠʩʷ ʜʦ 

ʥʝʦʙʭʽʜʥʦʛʦ ʯʘʩʫ ʙʝʟʧʝʨʝʙʽʡʥʦʛʦ ʚʠʢʦʥʘʥʥʷ ʪʝʭʥʦʣʦʛʽʯʥʠʭ ʦʧʝʨʘʮʽʡ 

ʧʨʦʪʷʛʦʤ ʚʠʢʦʥʘʥʥʷ ʚʩʴʦʛʦ ʧʨʦʝʢʪʫ. 

ʄʘʶʪʴ ʟʥʘʯʝʥʥʷ  ʧʦʢʘʟʥʠʢʠ ʚʝʨʭʥʴʦʾ ʤʝʞʽ ʡʤʦʚʽʨʥʦʩʪʽ ʚʽʜʤʦʚʠ )(tPu
, 

ʩʝʨʝʜʥʴʦʛʦ ʟʥʘʯʝʥʥʷ )(tP  ʽ ʥʠʞʥʴʦʾ ʤʝʞʽ )(tPl
. ɼʽʘʧʘʟʦʥ ʤʽʞ ʥʠʞʥʴʦʶ ʽ 

ʚʝʨʭʥʴʦʶ ʤʝʞʝʶ ʡʤʦʚʽʨʥʦʩʪʽ ʚʽʜʤʦʚʠ ʚʣʘʩʥʦ ʽ ʻ ʥʝʚʠʟʥʘʯʝʥʽʩʪʶ. 

ɿʥʘʯʝʥʥʷ ʜʦʚʽʨʯʠʭ ʤʝʞ ʦʪʨʠʤʘʥʠʭ ʦʮʽʥʦʢ ʚʠʟʥʘʯʘʶʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ 

ʢʦʝʬʽʮʽʻʥʪʽʚ r1, r3, r0  ʝʢʩʧʦʥʝʥʮʽʘʣʴʥʦʛʦ ʨʦʟʧʦʜʽʣʫ, ʱʦ ʧʨʝʜʩʪʘʚʣʝʥʽ ʫ 

ʪʘʙʣʠʮʷʭ [47]. 

ɿʥʘʯʝʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ  r1, r3 ʚʠʟʥʘʯʘʻʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʢʽʣʴʢʦʩʪʽ 

ʚʽʜʤʦʚ, ʟʘʬʽʢʩʦʚʘʥʠʭ ʟʘ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʊ (ʬʘʢʪʠʯʥʦ ʯʘʩ 

ʥʘʧʨʘʮʶʚʘʥʥʷ): 

3au /rɚ=ɚ  ï ʯʘʩʪʦʪʘ ʚʝʨʭʥʴʦʛʦ ʜʦʚʽʨʯʦʛʦ ʽʥʪʝʨʚʘʣʫ. 

1a/rɚ=ɚl
 ï ʯʘʩʪʦʪʘ ʥʠʞʥʴʦʛʦ ʜʦʚʽʨʯʦʛʦ ʽʥʪʝʨʚʘʣʫ. 

ʗʢʱʦ ʟʘ ʧʝʨʽʦʜ ʩʧʦʩʪʝʨʝʞʝʥʥʷ ʥʝ ʚʠʷʚʣʝʥʦ ʚʽʜʤʦʚ, ʪʦ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʪʽʣʴʢʠ ʚʝʨʭʥʷ ʯʘʩʪʦʪʘ 
0au /rɚ=ɚ . ɼʣʷ ʮʠʭ ʧʘʨʘʤʝʪʨʽʚ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʡʤʦʚʽʨʥʦʩʪʽ ʚʽʜʤʦʚʠ.  

ɿʙʽʨ ʩʪʘʪʠʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʚʽʜʤʦʚʠ ʧʨʦʚʦʜʠʪʴʩʷ ʚʝʩʴ ʯʘʩ 

ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʢʦʤʧʘʥʽʡ ʷʢ ʜʣʷ ʢʦʥʢʨʝʪʥʠʭ ʧʨʦʝʢʪʽʚ, ʪʘʢ ʽ ʧʨʦʤʽʞʥʠʭ 
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ʦʧʝʨʘʮʽʡ. ʇʨʠ ʮʴʦʤʫ ʚʠʷʚʣʷʶʪʴʩʷ ʚʩʽ ʚʽʜʤʦʚʠ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʪʘ ʚʩʽ 

ʩʪʘʥʠ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʥʝʛʘʪʠʚʥʦʛʦ ʨʝʟʫʣʴʪʘʪʫ ʨʦʟʚʠʪʢʫ ʢʦʤʧʘʥʽʡ. 

 

2.3 ʄʝʪʦʜʠ ʧʽʜʪʨʠʤʢʠ ʨʽʰʝʥʴ ʧʨʠ ʫʧʨʘʚʣʽʥʥʽ ʢʦʤʧʘʥʽʷʤʠ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʛʘʣʫʟʽ 

 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʟʥʘʯʝʥʴ ʡʤʦʚʽʨʥʦʩʪʽ ʚʠʭʽʜʥʠʭ ʧʦʜʽʡ, ʱʦ 

ʚʠʟʥʘʯʘʶʪʴ ʧʦʯʘʪʢʦʚʠʡ ʩʪʘʥ ʧʽʜʩʠʩʪʝʤʠ, ʙʫʣʠ ʨʝʘʣʽʟʦʚʘʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ 

FTA (ʜʝʨʝʚʘ ʚʽʜʤʦʚ), ʘ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʚʠʪʢʫ ʩʮʝʥʘʨʽʾʚ ʤʦʞʣʠʚʠʭ ʬʽʥʘʣʽʚ 

ʚʠʢʦʨʠʩʪʘʥʠʡ ʚʠʩʭʽʜʥʠʡ ʘʥʘʣʽʟ ʜʝʨʝʚ ʧʦʜʽʡ ETA.  

ʄʥʦʞʠʥʠ ʚʠʭʽʜʥʠʭ ʧʦʜʽʾ ʚ FTA ʚʠʟʥʘʯʘʻ ʝʢʩʧʝʨʪ (ʛʨʫʧʘ ʝʢʩʧʝʨʪʽʚ) ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʬʦʨʤʘʣʽʟʦʚʘʥʦʛʦ ʘʥʘʣʽʟʫ ʩʪʘʥʽʚ IT ʢʦʤʧʘʥʽʡ ʥʘ 

ʦʩʥʦʚʽ ʤʝʪʦʜʽʚ ʧʝʨʝʚʘʛ ʘʙʦ ʨʘʥʛʦʚʠʭ ʦʮʽʥʦʢ [48]. ʇʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʦ, ʱʦʙ 

ʤʥʦʞʠʥʘ ʚʠʜʽʣʝʥʠʭ ʚʠʭʽʜʥʠʭ ʧʦʜʽʡ ʤʽʩʪʠʣf ʦʙʤʝʞʝʥʠʡ ʥʘʙʽʨ ʥʘʡʙʽʣʴʰ 

ʟʥʘʯʫʱʠʭ ʟʘ ʢʨʠʪʠʯʥʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʩʪʘʥʽʚ ʽ ʤʦʛʣf ʙ ʽʩʪʦʪʥʦ ʚʧʣʠʥʫʪʠ ʥʘ 

ʧʦʢʘʟʥʠʢʠ ʨʽʚʥʷ ʩʪʘʥʫ IT ʢʦʤʧʘʥʽʡ. 

ʇʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʠʟʠʢʫ ʚʠʢʦʥʘʥʥʷ ʦʧʝʨʘʮʽʡ ʚ ɯʊ 

ʢʦʤʧʘʥʽʷʭ ʧʦʚʠʥʥʦ ʙʫʪʠ ʟʘʩʥʦʚʘʥʝ ʥʘ ʚʠʨʦʙʣʝʥʥʽ ʪʝʭʥʽʯʥʠʭ, ʝʢʦʥʦʤʽʯʥʠʭ, 

ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʟʘʭʦʜʽʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʨʦʙʣʷʪʠ ʧʨʦʝʢʪʠ ʚ ʤʝʞʘʭ 

ʧʦʢʘʟʥʠʢʽʚ ʧʨʠʡʥʷʪʥʦʛʦ ʨʠʟʠʢʫ. ʇʨʠ ʮʴʦʤʫ ʧʨʦʮʝʩ ʧʽʜʪʨʠʤʢʠ ʨʽʰʝʥʴ 

ʨʝʘʣʽʟʫʻʪʴʩʷ ʚ ʥʘʩʪʫʧʥʠʡ ʩʧʦʩʽʙ: 

1. ɺʠʟʥʘʯʘʻʪʴʩʷ ʧʨʦʩʪʽʨ ʚ ʷʢʦʤʫ ʤʦʞʣʠʚʝ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʷʢʠʡ 

ʦʙʤʝʞʫʻʪʴʩʷ ʧʨʠʡʥʷʪʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʨʠʟʠʢʫ. ʇʨʠʯʦʤʫ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ 

ʷʢ ʢʽʣʴʢʽʩʥʽ ʟʥʘʯʝʥʥʷ ʜʝʷʢʠʭ ʦʙʤʝʞʫʶʯʠʭ ʭʘʨʘʢʪʨʠʩʪʠʢ (ʪʘʢʽ ʷʢ ʜʦʧʫʩʪʠʤʠʡ 

ʦʯʽʢʫʚʘʥʠʡ ʟʙʠʪʦʢ, ʧʨʠʙʫʪʦʢ, ʩʪʨʘʪʝʛʽʯʥʠʡ ʨʠʟʠʢ[ ]l
str

l
p

l
u PPPP ,,lim= ), ʪʘʢ ʽ 

ʦʙʤʝʞʫʚʘʯʽ ʷʢʽʩʥʦʛʦ ʭʘʨʘʢʪʝʨʫ, ʪʘʢʽ ʷʢ ʥʝʜʦʧʫʩʪʠʤʽʩʪʴ ʥʝʚʠʢʦʥʘʥʥʷ ʘʙʦ 

ʚʠʭʦʜʫ ʟʘ ʤʝʞʽ ʟʘʢʦʥʦʜʘʚʯʠʭ ʚʠʤʦʛ. ʌʦʨʤʘʣʴʥʦ ʮʝ ʤʦʞʥʘ ʚʠʟʥʘʯʠʪʠ ʷʢ: 

ä
=

Ö=
N

i
ii DPD

1

* , (2.25) 

ʜʝ  
iP  ï ʡʤʦʚʽʨʥʽʩʪʴ ʥʘʩʪʘʥʥʷ i-ʛʦ ʩʪʘʥʫ;  
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iD  ï ʽʥʪʝʛʨʘʣʴʥʠʡ ʤʘʩʰʪʘʙ ʥʘʩʣʽʜʢʽʚ (ʬʽʥʘʥʩʦʚʠʡ ʧʽʜʩʫʤʦʢ ʧʦʜʽʡ) ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʨʝʘʣʽʟʘʮʽʾ i-ʛʦ ʩʮʝʥʘʨʽʶ ʨʦʟʚʠʪʢʫ;  

N  ï ʢʽʣʴʢʽʩʪʴ ʚʩʽʭ ʨʦʟʛʣʷʥʫʪʠʭ ʦʧʝʨʘʮʽʡ ʜʣʷ ʢʦʤʧʘʥʽʾ, ʱʦ 

ʜʦʩʣʽʜʞʫʻʪʴʩʷ. 

ʅʝʦʙʭʽʜʥʦ ʚʨʘʭʫʚʘʪʠ, ʱʦ ʧʨʦʮʝʩʠ, ʷʢʽ ʨʝʘʣʽʟʫʶʪʴʩʷ ʚ ʢʦʤʧʘʥʽʷʭ 

ʤʘʶʪʴ ʧʝʚʥʽ ʜʠʥʘʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ, ʪʦʙʪʦ ʬʫʥʢʮʽʷ ʨʠʟʠʢʫ ʻ ʬʫʥʢʮʽʷ ʚ 

ʯʘʩʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʯʠʤ ʙʽʣʴʰʠʤ ʻ ʧʝʨʽʦʜ ʚʠʢʦʥʘʥʥʷ ʬʫʥʢʮʽʡ ʧʨʦʝʢʪʽʚ, ʪʠʤ 

ʙʽʣʴʰʝ ʨʠʟʠʢ ʚʪʨʘʪ ʚʽʜ ʥʝʚʠʢʦʥʘʥʥʷ ʧʝʚʥʠʭ ʟʘʚʜʘʥʴ ʪʘ ʥʝʜʦʩʷʛʥʝʥʥʷ 

ʧʦʩʪʘʚʣʝʥʠʭ ʮʽʣʝʡ. ʆʢʨʝʤʦ ʟʘʣʝʞʥʽʩʪʴ ʧʘʨʘʤʝʪʨʽʚ ʽ ʧʦʢʘʟʥʠʢʽʚ ʨʽʚʥʷ 

ʫʩʧʽʰʥʦʩʪʽ ʚʽʜ ʯʘʩʫ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʚ ʨʦʟʜʽʣʽ 3. 

2. ʉʝʨʝʜ ʤʦʞʣʠʚʠʭ ʨʽʰʝʥʴ, ʱʦ ʚʠʨʘʞʝʥʽ ʚ ʤʥʦʞʠʥʘʭ ʚʩʽʭ 

ʧʨʦʧʦʟʠʮʽʡ ʧʦ ʨʦʟʚʠʪʢʫ ʢʦʤʧʘʥʽʡ ʥʝʦʙʭʽʜʥʦ ʧʨʦʚʝʩʪʠ ʦʧʝʨʘʮʽʾ ʧʦʰʫʢʫ 

ʨʘʮʽʦʥʘʣʴʥʠʭ ʨʽʰʝʥʴ ʚ ʧʨʦʩʪʦʨʽ ʇʘʨʝʪʦ. ɺʽʜʙʽʨ ʨʘʮʽʦʥʘʣʴʥʠʭ ʨʽʰʝʥʴ 

ʚʠʢʦʥʫʻʪʴʩʷ ʟʘ ʨʘʭʫʥʦʢ ʧʦʰʫʢʫ ʩʮʝʥʘʨʽʾʚ ʧʦʚʥʦʛʦ ʧʝʨʝʤʽʱʝʥʥʷ ʧʦ 

ʣʘʥʮʶʛʘʤ ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʛʨʘʬʫ, ʱʦ ʨʦʟʛʦʨʪʘʻʪʴʩʷ ʜʦ ʛʽʣʦʢ ʜʝʨʝʚ FTA ʽ 

ʚʟʘʻʤʥʦ ʩʶʨôʻʢʪʠʚʥʠʤ ʚʽʜʧʦʚʽʜʥʠʤ ʾʤ ʜʝʨʝʚʘʤ ETA ʤʝʪʦʜʘʤʠ, ʱʦ 

ʟʘʙʝʟʧʝʯʫʶʪʴ ʥʘʡʙʽʣʴʰ ʪʦʯʥʝ ʜʦʩʷʛʥʝʥʥʷ ʬʨʦʥʪʫ ʇʘʨʝʪʦ. ʅʘ ʨʠʩ. 2.9 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʩʪʨʫʢʪʫʨʘ ʽʤʽʪʘʮʽʡʥʦ-ʩʪʘʜʽʻʚʦʾ ʤʦʜʝʣʽ ʚʠʜʽʣʝʥʥʷ ʩʮʝʥʘʨʽʾʚ, ʜʣʷ 

ʷʢʠʭ ʤʦʞʣʠʚʝ ʚʠʨʦʙʣʝʥʥʷ ʦʧʪʠʤʘʣʴʥʠʭ ʚ ʩʝʥʩʽ ʇʘʨʝʪʦ ʨʽʰʝʥʴ. 

3. ʇʦʚʥʠʡ ʨʦʟʚʠʪʦʢ ʧʦʜʽʡ ʟʘ ʩʮʝʥʘʨʽʻʤ ʜʦʩʣʽʜʞʫʚʘʥʦʛʦ ʣʘʥʮʶʛʘ 

ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʚʽʜʧʦʚʽʜʥʠʤ ʧʨʦʩʫʚʘʥʥʷʤ ʧʦ ʩʪʘʥʘʤ ʚʽʜ ʚʭʽʜʥʦʾ ʧʦʜʽʾ ʚ ʜʝʨʝʚʽ 

ʚʽʜʤʦʚ ʧʦ ʛʽʣʢʘʤ ʜʝʨʝʚʘ ʪʘ ʜʘʣʽ ʚʽʜ çʚʝʨʭʥʴʦʾ ʧʦʜʽʾè FTA ʧʦ ʨʦʟʛʘʣʫʞʝʥʥʷʤ 

ETA ʜʦ ʢʽʥʯʝʥʦʛʦ ʩʪʘʥʫ ʟ ʚʠʟʥʘʯʝʥʠʤ ʥʘʩʣʽʜʢʦʤ. 
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ʈʠʩʫʥʦʢ 2.9 ï ɯʣʶʩʪʨʘʮʽʷ ʧʨʦʮʝʩʽʚ ʚʠʜʽʣʝʥʥʷ ʩʮʝʥʘʨʽʾʚ ʚ ʽʥʬʦʨʤʘʮʽʡʥʽʡ 

ʤʦʜʝʣʽ ʚ ʩʠʩʪʝʤʽ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ  

 

4. ʇʝʨʝʤʽʱʝʥʥʷ ʩʢʨʽʟʴ çɿʦʥʫ ETAè ʧʦ ʛʽʣʢʘʭ, ʱʦ ʚʠʟʥʘʯʘʶʪʴʩʷ  

ʚʽʜʧʦʚʽʜʥʠʤʠ ʚʧʣʠʚʦʚʠʤʠ ʧʦʜʽʷʤʠ ʧʨʦʮʝʩʫ, ʱʦ ʨʝʘʣʽʟʫʻʪʴʩʷ ʧʨʠ ʪʘʢʠʭ 

ʚʧʣʠʚʘʭ. ɿʘ ʨʘʭʫʥʦʢ ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ ʨʦʟʚʠʪʢʫ ʧʨʦʮʝʩʽʚ ʪʘ 
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ʘʥʘʣʽʟʫ ʝʢʦʥʦʤʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ ʪʘʢʦʛʦ ʨʦʟʚʠʪʢʫ, ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʽʣʴʢʽʩʥʽ 

ʧʦʢʘʟʥʠʢʠ ʟʙʠʪʢʽʚ ʪʘ ʧʨʠʙʫʪʢʽʚ.   

5. ʉʦʨʪʫʚʘʥʥʷ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʩʮʝʥʘʨʽʾʚ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʨʠʟʠʢʫ ʟ 

ʧʦʩʣʽʜʦʚʥʽʩʪʶ, ʱʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʢʦʝʬʽʮʽʻʥʪʘʤʠ ʟʥʘʯʥʦʩʪʽ ʟʘ ʧʝʨʝʚʘʛʘʤʠ, 

ʚʩʪʘʥʦʚʣʝʥʠʤʠ ʝʢʩʧʝʨʪʘʤʠ, ʜʦʟʚʦʣʷʻ ʚʽʜʦʢʨʝʤʠʪʠ ʢʦʣʝʢʮʽʶ ʟ ʤʥʦʞʠʥʠ 

ʩʮʝʥʘʨʽʾʚ, ʱʦ ʻ ʥʝʧʨʠʡʥʷʪʥʦʶ [49]. ʊʘʢʠʤ ʯʠʥʦʤ, ʚʩʽ ʽʥʰʽ ʩʮʝʥʘʨʽʾ ʩʪʘʶʪʴ 

ʦʩʥʦʚʦʶ ʜʣʷ ʧʦʰʫʢʫ ʬʨʦʥʪʫ ʇʘʨʝʪʦ ʪʘ ʩʪʚʦʨʝʥʥʶ ʢʦʣʝʢʮʽʾ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ 

ʦʧʪʠʤʘʣʴʥʠʭ ʨʽʰʝʥʴ. 

6. ʇʨʠ ʮʴʦʤʫ ʚ FTA, ʟʘ ʨʘʭʫʥʦʢ ʚʞʠʚʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ ʟʥʘʯʥʦʩʪʽ, 

ʚʽʜʦʢʨʝʤʣʶʶʪʴʩʷ ʚʠʭʽʜʥʽ ʧʦʜʽʾ ʽ ʟʘʩʪʝʨʝʞʥʽ ʟʘʭʦʜʠ, ʡʤʦʚʽʨʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ 

ʷʢʠʭ ʥʘʡʙʽʣʴʰ ʚʧʣʠʚʘʻ ʥʘ ʨʠʟʠʢ. ɼʣʷ ʚʩʽʭ ʽʩʥʫʶʯʠʭ ʫ ʚʽʜʧʦʚʽʜʥʠʭ ʩʮʝʥʘʨʽʷʤ 

ʧʦʜʽʡ, ʟʘʩʪʝʨʝʞʥʠʭ ʟʘʭʦʜʽʚ, ʥʘʩʣʽʜʢʽʚ ʧʨʦʮʝʩʽʚ, ʤʦʞʣʠʚʦʛʦ ʟʙʠʪʢʫ ʘʙʦ 

ʧʨʠʙʫʪʢʫ ʤʦʞʥʘ ʟʘʟʥʘʯʠʪʠ ʥʘʡʙʽʣʴʰ ʚʧʣʠʚʦʚʽ. ʗʢʱʦ ʦʯʽʢʫʚʘʥʠʡ ʧʨʠʙʫʪʦʢ 

ʥʝ ʧʝʨʝʚʠʱʫʻ ʦʯʽʢʫʚʘʥʽ ʚʪʨʘʪʠ ʥʘ ʟʥʘʯʝʥʥʷ, ʱʦ ʻ ʮʽʣʴʦʚʠʤ, ʪʦ ʪʘʢʠʡ 

ʩʮʝʥʘʨʽʡ ʥʝ ʻ ʧʨʠʡʥʷʪʥʠʤ. 

ɺʩʽ ʧʨʦʮʝʩʠ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʜʽʣʷʪʴʩʷ ʥʘ ʪʨʠ çʦʙʣʘʩʪʽè. ʆʙʣʘʩʪʴ 

ʧʦʙʫʜʦʚʠ çʜʝʨʝʚ ʚʽʜʤʦʚè (FTA). ʋ ʥʽʡ, ʥʠʟʭʽʜʥʠʤ ʘʥʘʣʽʟʦʤ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ 

ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʽ ʣʦʛʽʯʥʽ ʟʚ'ʷʟʢʠ ʚʽʜʤʦʚ ʘʙʦ ʟʘʙʦʨʦʥ ʨʝʘʣʽʟʘʮʽʾ ʚʠʭʽʜʥʠʭ 

ʧʦʜʽʡ (source events), ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʦʙʯʠʩʣʠʪʠ ʡʤʦʚʽʨʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ 

çʚʝʨʭʥʽʭ ʧʦʜʽʡè Pi. ɼʘʣʽ ʢʦʞʥʘ ʚʝʨʭʥʷ ʧʦʜʽʷ ʟ ʦʙʯʠʩʣʝʥʦʾ ʡʤʦʚʽʨʥʽʩʪʶ ʾʾ 

ʨʝʘʣʽʟʘʮʽʾ ʚʽʜʦʙʨʘʞʘʻʪʴʩʷ ʥʘ ʦʙʣʘʩʪʴ ʧʦʙʫʜʦʚʠ çʜʝʨʝʚ ʧʦʜʽʡè (ETA). ʋ ʥʽʡ, 

ʚʠʩʭʽʜʥʠʤ ʘʥʘʣʽʟʦʤ ʚʩʪʘʥʦʚʣʶʻʪʴʩʷ ʟʚ'ʷʟʦʢ ʤʽʞ ʧʦʪʦʯʥʠʤ ʩʪʘʥʦʤ ʽ ʜʝʷʢʠʤ 

ʚʧʣʠʚʦʤ Vi, ʷʢʝ ʚʥʦʩʠʪʴ ʙʽʥʘʨʥʝ ʨʦʟʛʘʣʫʞʝʥʥʷ ʟ ʡʤʦʚʽʨʥʽʩʪʶ ʨʝʘʣʽʟʘʮʽʾ 

ʜʘʥʦʛʦ ʚʧʣʠʚʫ ʘʙʦ ʚʽʜʤʦʚʠ ʚ ʨʝʘʣʽʟʘʮʽʾ.  ʇʨʠ ʮʴʦʤʫ ʡʤʦʚʽʨʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ 

ʚʧʣʠʚʫ ʤʦʞʝ ʙʫʪʠ ʪʘʢʦʞ ʚʠʟʥʘʯʝʥʘ ʷʢ ʜʝʷʢʘ çʚʝʨʭʥʷ ʧʦʜʽʷè ʚʽʜʧʦʚʽʜʥʦʛʦ 

ʜʝʨʝʚʘ ʚʽʜʤʦʚ. ʇʽʜʩʫʤʢʦʤ ʧʦʙʫʜʦʚ ʪʘʢʠʭ ʜʝʨʝʚ ʻ ʢʽʥʮʝʚʽ ʛʽʣʢʠ, ʟʚʘʞʝʥʽ 

ʧʦʢʘʟʥʠʢʘʤʠ ˡȠὓ . ˡ  ʤʘʻ ʩʪʨʫʢʪʫʨʫ ʷʢʽʩʥʠʭ (ʩʝʤʘʥʪʠʯʥʠʭ) ʧʦʢʘʟʥʠʢʽʚ 

ʩʪʘʥʽʚ ʨʦʟʚʠʪʢʫ ʢʦʤʧʘʥʽʾ (ʧʨʦʝʢʪʫ) ʪʘ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʡʤʦʚʽʨʥʦʩʪʽ 

ʜʦʩʷʛʥʝʥʥʷ ʪʘʢʦʛʦ ʩʪʘʥʫ. ὓ  ï ʚʽʜʦʙʨʘʞʘʻ ʜʝʷʢʽ ʬʽʥʘʥʩʦʚʽ (ʝʢʦʥʦʤʽʯʥʽ) 

ʥʘʩʣʽʜʢʠ i-ʛʦ ʩʮʝʥʘʨʽʶ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ. 
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ʋ çʦʙʣʘʩʪʽ ʩʮʝʥʘʨʽʾʚè ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʢʦʞʥʦʤʫ ʩʮʝʥʘʨʽʶ ʚʟʘʻʤʥʽ 

ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʟ ʧʨʠʡʥʷʪʠʤʠ ʨʽʰʝʥʥʷʤʠ ʧʦ ʟʣʠʪʪʶ ʘʙʦ ʧʦʛʣʠʥʘʥʥʶ ʪʘ ʧʝʚʥʽ 

ʝʢʩʧʝʨʪʘʤʠ ʤʦʞʣʠʚʽ ʧʨʠʙʫʪʢʠ ʽ ʚʪʨʘʪʠ ʪʘʢʠʭ ʨʽʰʝʥʴ (ʝʬʝʢʪ ʚʧʣʠʚʽʚ).  ʎʝ 

ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʟʥʘʯʝʥʥʷ ʦʯʽʢʫʚʘʥʦʛʦ ʟʙʠʪʢʫ ʽ ʦʯʽʢʫʚʘʥʦʛʦ ʧʨʠʙʫʪʢʫ. 

ʆʪʨʠʤʘʥʽ ʨʝʟʫʣʴʪʘʪʠ ʜʦʟʚʦʣʷʶʪʴ ʟʜʽʡʩʥʶʚʘʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ 

ʧʝʨʝʜʙʘʯʫʚʘʥʠʭ ʩʪʘʥʽʚ ʽ ʨʽʰʝʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʽ 

ʡʤʦʚʽʨʥʦʩʪʽ ʾʭ ʜʦʩʷʛʥʝʥʥʷ. ʅʘ ʨʠʩ. 2.9 ʧʫʥʢʪʠʨʥʘ ʣʽʥʽʷ ʧʦʢʘʟʫʻ ʧʨʦʭʽʜʥʝ 

ʧʦʻʜʥʘʥʥʷ ʧʦ ʛʽʣʢʘʭ ʜʝʨʝʚ ʚʽʜ ʷʢʦʾʩʴ ʚʠʭʽʜʥʦʾ ʧʦʜʽʾ FTA1 ʜʦ ʤʘʩʰʪʘʙʫ 

ʥʘʩʣʽʜʢʽʚ M1. ʊʘʢʽ ʧʦʻʜʥʘʥʥʷ çʟʚʘʞʝʥʽè ʢʽʣʴʢʽʩʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ 

ʡʤʦʚʽʨʥʦʩʪʽ ʽ ʚʘʨʪʦʩʪʽ ʥʘʩʣʽʜʢʽʚ ʽ ʤʦʞʫʪʴ ʩʦʨʪʫʚʘʪʠʩʷ ʟʘ ʨʽʟʥʠʤʠ 

ʢʨʠʪʝʨʽʷʤʠ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʘʥʘʣʽʟʫ ʽ ʧʦʰʫʢʫ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʭ 

ʨʽʰʝʥʴ. 

 ɺʦʯʝʚʠʜʴ, ʱʦ ʚʩʽ ʩʮʝʥʘʨʽʾ, ʜʣʷ ʷʢʠʭ ʚʠʟʥʘʯʝʥʽ ʧʦʢʘʟʥʠʢʠ ʨʠʟʠʢʫ 

ʷʢʠʭ ʧʝʨʝʚʠʱʫʶʪʴ ʦʙʤʝʞʫʚʘʯʽ ʽ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʜʦʚʝʜʝʥʽ ʜʦ ʧʨʠʡʥʷʪʥʠʭ ʟʘ 

ʨʘʭʫʥʦʢ ʚʧʨʦʚʘʜʞʝʥʥʷ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʨʽʰʝʥʴ, ʧʦʚʠʥʥʽ ʙʫʪʠ ʚʠʢʣʶʯʝʥʽ ʟ 

ʧʨʦʮʝʩʽʚ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚ ʢʦʤʧʘʥʽʷʭ. 
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1. ʈʦʟʛʣʷʥʫʪʦ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʩʪʘʥʽʚ IT ʢʦʤʧʘʥʽʡ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ 

ʢʦʥʮʝʧʮʽʶ ʦʮʽʥʢʠ ʧʦʪʦʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ  ʡʤʦʚʽʨʥʦʩʪʽ ʪʘ ʥʘʩʣʽʜʢʽʚ ʨʝʘʣʽʟʘʮʽʾ 

ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ ʚ ʢʦʤʧʘʥʽʷʭ, ʱʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ. ʆʧʠʩʘʥʽ ʤʝʪʦʜʠ 

ʘʥʘʣʽʟʫ ʨʽʰʝʥʴ, ʷʢʽ ʤʘʶʪʴ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʪʠ ʥʘ ʧʦʟʠʪʠʚʥʽ ʟʤʽʥʠ ʚ ʨʦʟʚʠʪʢʫ 

ʢʦʤʧʘʥʽʡ. ʆʧʠʩʘʥʽ ʧʨʦʮʝʩʠ ʤʦʥʽʪʦʨʠʥʛʫ ʨʠʟʠʢʫ ʪʘ ʥʝʦʙʭʽʜʥʠʭ ʟʘʭʦʜʽʚ ʜʣʷ 

ʟʥʠʞʝʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʩʪʨʫʢʪʫʨʥʽ 

ʤʦʜʝʣʽ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ, ʤʝʪʦʜʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʥʝʦʙʭʽʜʥʠʭ ʟʘʭʦʜʽʚ ʧʨʠ ʧʨʦʮʝʩʘʭ ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥ.ɹ 

2. ʈʦʟʨʦʙʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʦʮʽʥʢʠ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʩʪʘʥʘʤʠ 

ʢʦʤʧʘʥʽʡ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʪʘ ʦʧʠʩʘʥʦ 

ʽʤʽʪʘʮʽʡʥʦ-ʩʪʘʜʽʻʚʫ ʤʦʜʝʣʴ ʦʮʽʥʢʠ ʩʪʘʥʫ ʢʦʤʧʘʥʽʡ, ʪʘ ʤʦʜʝʣʽ ʦʮʽʥʢʠ 

ʥʘʩʣʽʜʢʽʚ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ. ʄʦʜʝʣʴ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʠʭ, ʙʘʟʫʻʪʴʩʷ ʥʘ 
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ʦʭʦʧʣʝʥʥʽ ʚʩʭ̔ ʩʪʘʜʽʾ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʪʘ ʚʠʢʦʨʠʩʪʦʚʫʻ ʬʦʨʤʘʣʴʥʝ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʩʪʫʢʪʫʨʦʚʘʥʠʭ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʢʦʚʽ ʧʦʜʽʡ ʚ ʢʦʤʧʘʥʽʷʭ, 

ʚʨʘʭʫʚʘʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʦʧʝʨʘʮʽʾ 

ʙʘʛʘʪʦʧʘʨʘʤʝʪʨʠʯʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʧʽʜʪʨʠʤʢʠ ʨʽʰʝʥʴ. 

3. ʈʦʟʛʣʷʥʫʪʦ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʤʦʜʝʣʴ ʧʨʦʮʝʩʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ 

ʧʨʦʮʝʩʽʚ ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ ʽ ʜʠʥʘʤʽʯʥʠʭ 

ʭʘʨʘʢʪʨʠʩʪʠʢ ʧʨʦʮʝʩʽʚ ʨʦʟʚʠʪʢʫ ʢʦʤʧʘʥʽʡ.  

 ʄʘʪʝʨʽʘʣʠ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ʨʦʙʦʪʘʭ ʘʚʪʦʨʘ [1, 2, 4, 6] 

 

ʃʽʪʝʨʘʪʫʨʘ ʧʦ ʨʦʟʜʽʣʫ 2 

 

1. ɹʦʙʨʳʰʝʚ, ɸ.ɼ. ɹʠʟʥʝʩ-ʤʦʜʝʣʠ ʚ ʫʧʨʘʚʣʝʥʠʠ ʫʩʪʦʡʯʠʚʳʤ 

ʨʘʟʚʠʪʠʝʤ ʧʨʝʜʧʨʠʷʪʠʡ: ʋʯʝʙʥʠʢ / ɸ.ɼ. ɹʦʙʨʳʰʝʚ, ɺ.ʄ. ʊʫʤʠʥ, ʂ.ʄ. 

ʊʘʨʘʙʨʠʥ. - ʄ.: ʀʥʬʨʘ-ʄ, 2013. - 31 c. 

2. ɺʘʪʫʪʠʥ, ʉ. ʂʣʦʥʠʨʦʚʘʥʠʝ ʙʠʟʥʝʩʘ. ʌʨʘʥʯʘʡʟʠʥʛ ʠ ʜʨʫʛʠʝ ʤʦʜʝʣʠ 

ʙʳʩʪʨʦʛʦ ʨʦʩʪʘ / ʉ. ɺʘʪʫʪʠʥ, ʄ.ɽ. ʊʨʠʰʠʥ. - ʉʇʙ.: ʇʠʪʝʨ, 2013. - 192 c. 

3. ɺʠʥʩʪʦʥ, ʋ. ɹʠʟʥʝʩ-ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʘʥʘʣʠʟ ʜʘʥʥʳʭ. ʈʝʰʝʥʠʝ 

ʘʢʪʫʘʣʴʥʳʭ ʟʘʜʘʯ ʩ ʧʦʤʦʱʴʶ Microsoft Excel / ʋ. ɺʠʥʩʪʦʥ. - ʉʇʙ.: ʇʠʪʝʨ, 

2006. - 320 c. 

4. ɼʦʣʛʘʥʦʚʘ, ʆ.ʀ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ: ʋʯʝʙʥʠʢ ʠ 

ʧʨʘʢʪʠʢʫʤ ʜʣʷ ʘʢʘʜʝʤʠʯʝʩʢʦʛʦ ʙʘʢʘʣʘʚʨʠʘʪʘ / ʆ.ʀ. ɼʦʣʛʘʥʦʚʘ, ɽ.ɺ. 

ɺʠʥʦʛʨʘʜʦʚʘ, ɸ.ʄ. ʃʦʙʘʥʦʚʘ. - ʃʶʙʝʨʮʳ: ʖʨʘʡʪ, 2016. - 289 c. 

5. ʐʝʝʨ ɸ. ɹʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ. ʆʩʥʦʚʥʳʝ ʧʦʥʷʪʠʷ. ʊʝʦʨʠʷ. ʄʝʪʦʜʳ. ð 

ɺʝʩʪʴ-ʄʝʪʘʊʝʭʥʦʣʦʛʠʷ, 1999. ð 182 ʩ. ð ISBN 5-88-661-022-7. 

6. ʂʘʣʘʰʷʥ, ɸ.ʅ. ʉʪʨʫʢʪʫʨʥʳʝ ʤʦʜʝʣʠ ʙʠʟʥʝʩʘ: DFD-ʪʝʭʥʦʣʦʛʠʠ / 

ɸ.ʅ. ʂʘʣʘʰʷʥ, ɻ.ʅ. ʂʘʣʷʥʦʚ. - ʄ.: ʌʠʥʘʥʩʳ ʠ ʩʪʘʪʠʩʪʠʢʘ, 2009. - 256 c. 

7. ʂʘʣʷʥʦʚ, ɻ.ʅ. ʉʪʨʫʢʪʫʨʥʳʝ ʤʦʜʝʣʠ ʙʠʟʥʝʩʘ: DFD-ʪʝʭʥʦʣʦʛʠʠ / ɻ.ʅ. 

ʂʘʣʷʥʦʚ. - ʄ.: ʌʠʥʘʥʩʳ ʠ ʩʪʘʪʠʩʪʠʢʘ, 2009. - 256 c. 

8. ʂʦʚʘʣʝʚ, ɺ.ɺ. ʉʪʨʫʢʪʫʨʥʳʝ ʤʦʜʝʣʠ ʙʠʟʥʝʩʘ: DFD-ʪʝʭʥʦʣʦʛʠʠ / ɺ.ɺ. 

ʂʦʚʘʣʝʚ. - ʄ.: ʌʠʥʘʥʩʳ ʠ ʩʪʘʪʠʩʪʠʢʘ, 2009. - 256 c. 

https://ru.wikipedia.org/wiki/%D0%A1%D0%BB%D1%83%D0%B6%D0%B5%D0%B1%D0%BD%D0%B0%D1%8F:%D0%98%D1%81%D1%82%D0%BE%D1%87%D0%BD%D0%B8%D0%BA%D0%B8_%D0%BA%D0%BD%D0%B8%D0%B3/5886610227


95 

 

9. ʂʦʭʥʦ, ʇ.ɸ. ʄʦʜʝʣʠ ʫʧʨʘʚʣʝʥʠʷ ʙʠʟʥʝʩʦʤ ʢʦʨʧʦʨʘʮʠʡ / ʇ.ɸ. ʂʦʭʥʦ, 

ɸ.ʇ. ʂʦʭʥʦ, ʅ.ɺ. ʃʷʩʥʠʢʦʚ. - ʄ.: ʈʫʩʘʡʥʩ, 2016. - 64 c. 

10. ʄʘʜʝʨʘ, ɸ.ɻ. ɹʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ ʠ ʧʨʦʮʝʩʩʥʦʝ ʫʧʨʘʚʣʝʥʠʝ ʚ 

ʫʩʣʦʚʠʷʭ ʥʝʦʧʨʝʜʝʣʝʥʥʦʩʪʠ: ʂʦʣʠʯʝʩʪʚʝʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʠ ʦʧʪʠʤʠʟʘʮʠʷ 

/ ɸ.ɻ. ʄʘʜʝʨʘ. - ʄ.: ʃʝʥʘʥʜ, 2019. - 160 c. 

11. ʄʘʢʣʘʢʦʚ, ɸ.ɻ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʩ ALLFusion 

Process Modeler (BPwin 4.1). / ɸ.ɻ. ʄʘʢʣʘʢʦʚ. - ʄ.: ɼʠʘʣʦʛ-ʄʀʌʀ, 2008. - 

240 c. 

12. ʄʘʢʣʘʢʦʚ, ʉ.ɺ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ ʩ ALLFusion 

PM. / ʉ.ɺ. ʄʘʢʣʘʢʦʚ. - ʄ.: ɼʠʘʣʦʛ-ʄʀʌʀ, 2008. - 224 c. 

13. ʄʦʘʟʝʜ, ɸ. ʇʣʘʪʬʦʨʤʘ. ʇʨʘʢʪʠʯʝʩʢʦʝ ʧʨʠʤʝʥʝʥʠʝ ʨʝʚʦʣʶʮʠʦʥʥʦʡ 

ʙʠʟʥʝʩ-ʤʦʜʝʣʠ / ɸ. ʄʦʘʟʝʜ. - ʄ.: ɸʣʴʧʠʥʘ ʇʘʙʣʠʰʝʨ, 2019. - 288 c. 

14. ʈʝʧʠʥ, ɺ.ɺ. ɹʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ, ʚʥʝʜʨʝʥʠʝ, 

ʫʧʨʘʚʣʝʥʠʝ / ɺ.ɺ. ʈʝʧʠʥ. - ʄ.: ʄʘʥʥ, ʀʚʘʥʦʚ ʠ ʌʝʨʙʝʨ, 2013. - 512 c. 

15. ʈʝʧʠʥ, ɺ.ɺ. ʇʨʦʮʝʩʩʥʳʡ ʧʦʜʭʦʜ ʢ ʫʧʨʘʚʣʝʥʠʶ. ʄʦʜʝʣʠʨʦʚʘʥʠʝ 

ʙʠʟʥʝʩ-ʧʨʦʮʝʩʩʦʚ / ɺ.ɺ. ʈʝʧʠʥ. - ʄ.: ʄʘʥʥ, ʀʚʘʥʦʚ ʠ ʌʝʨʙʝʨ, 2013. - 544 c. 

16. ʈʠʩ, ʕ. ɹʠʟʥʝʩ ʩ ʥʫʣʷ: ʄʝʪʦʜ Lean Startup ʜʣʷ ʙʳʩʪʨʦʛʦ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʠʜʝʡ ʠ ʚʳʙʦʨʘ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ / ʕ. ʈʠʩ. - ʄ.: ɸʣʴʧʠʥʘ 

ʇʘʙʣʠʰʝʨ, 2013. - 249 c. 

17. ʈʠʩ, ʕ. ɹʠʟʥʝʩ ʩ ʥʫʣʷ: ʤʝʪʦʜ Lean Startup ʜʣʷ ʙʳʩʪʨʦʛʦ 

ʪʝʩʪʠʨʦʚʘʥʠʷ ʠʜʝʡ ʠ ʚʳʙʦʨʘ ʙʠʟʥʝʩ-ʤʦʜʝʣʠ / ʕ. ʈʠʩ. - ʄ.: ɸʣʴʧʠʥʘ 

ʇʘʙʣʠʰʝʨ, 2016. - 255 c. 

18. ʊʝʣʠʯʝʥʢʦ, ɺ.ʀ. ʀʥʬʦʨʤʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ ʪʝʭʥʦʣʦʛʠʡ ʠ 

ʙʠʟʥʝʩ -ʧʨʦʮʝʩʩʦʚ ʚ ʩʪʨʦʠʪʝʣʴʩʪʚʝ / ɺ.ʀ. ʊʝʣʠʯʝʥʢʦ. - ʄ.: ɸʉɺ, 2008. - 144 

c. 

19. ʍʦʪʠʥʩʢʘʷ, ɻ.ʀ. ɼʝʣʦʚʘʷ ʘʢʪʠʚʥʦʩʪʴ ʙʠʟʥʝʩʘ ʢʘʢ ʬʘʢʪʦʨ 

ʵʢʦʥʦʤʠʯʝʩʢʦʛʦ ʨʦʩʪʘ (ʦʮʝʥʦʯʥʳʝ ʤʦʜʝʣʠ ʠ ʬʠʥʘʥʩʦʚʳʝ ʠʥʩʪʨʫʤʝʥʪʳ) / 

ɻ.ʀ. ʍʦʪʠʥʩʢʘʷ. - ʄ.: ʈʫʩʘʡʥʩ, 2018. - 480 c. 

20. ʏʝʨʢʘʡ, ɸ.ɼ. ɹʫʭʛʘʣʪʝʨʩʢʠʡ ʠ ʬʠʥʘʥʩʦʚʳʡ ʫʯʝʪ - ʷʟʳʢ ʙʠʟʥʝʩʘ ʜʣʷ 

ʨʫʢʦʚʦʜʠʪʝʣʝʡ. ʄʉʌʆ, US GAAP, ʈʉɹʋ: ʊʝʦʨʠʷ ʜʚʫʭ ʨʷʜʦʚ 4-ʭ ʩʯʝʪʦʚ 



96 

 

ʘʚʪʦʨʘ, ʥʦʚʳʝ ʙʘʣʘʥʩʦʚʳʝ ʫʨʘʚʥʝʥʠʷ ʠ ʣʠʥʛʚʠʩʪʠʯʝʩʢʠʝ ʤʦʜʝʣʠ ʫʯʝʪʘ / ɸ.ɼ. 

ʏʝʨʢʘʡ. - ʄ.: ʏʝʨʢʘʡ, 2013. - 120 c. 

27. ʐʸʥʪʘʣʝʨ, ʌ. ɹʠʟʥʝʩ-ʧʨʦʮʝʩʩʳ. ʗʟʳʢʠ ʤʦʜʝʣʠʨʦʚʘʥʠʷ, ʤʝʪʦʜʳ, 

ʠʥʩʪʨʫʤʝʥʪʳ / ʌ. ʐʸʥʪʘʣʝʨ. - ʄ.: ɸʣʴʧʠʥʘ ʇʘʙʣʠʰʝʨ, 2019. - 264 c. 

28. INTEGRATION DEFINITION FOR FUNCTION MODELING 

(IDEF0) Draft Federal Information Processing Standards Publication 183 ,1993 

December 21 

29. INTEGRATION DEFINITION FOR INFORMATION MODELING 

(IDEF1X), Draft Federal Information Processing Standards Publication 184 1993 

December 21. 

30. ɼʘʚʠʜ ʄʘʨʢʘ, ʂʣʝʤʝʥʪ ʄʘʢɻʦʫʵʥ, ʄʝʪʦʜʦʣʦʛʠʷ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʘʥʘʣʠʟʘ ʠ ʧʨʦʝʢʪʠʨʦʚʘʥʠʷ. ʇʝʨ. ʩ ʘʥʛʣ. ʄ.:1993, 240 ʩ. , ISBN 5-7395-0007-9 

31. ʏʝʨʝʤʥʳʭ, ʉ.ɺ. IDEF0, IDEF3 ʠ DFD / ʉ.ɺ. ʏʝʨʝʤʥʳʭ, ʀ.ʆ. 

ʉʝʤʝʥʦʚ, ʉ.ɺ. ʈʫʯʢʠʥ. ð ʄ. : ʌʠʥʘʥʩʳ ʠ ʩʪʘʪʠʩʪʠʢʘ, 2001. 

32. INTEGRATION DEFINITION FOR FUNCTION MODELING 

(IDEF0) // Draft Federal Information Processing Standards Publication 183. ð 

1993. ð December. 

33. Ultsch, Alfred, Jºrn Lºtsch. çComputed ABC analysis for rational 

selection of most informative variables in multivariate data.è PLOS One 10.6 

(2015): e0129767. 

34. Kringel, D., Ultsch, A., Zimmermann, M., Jansen, J. P., Ilias, W., 

Freynhagen, R., & Resch, E. (2016). Emergent biomarker derived from next-

generation sequencing to identify pain patients requiring uncommonly high opioid 

doses. The pharmacogenomics journal. 

35. Iovanella, A.: Vital few e trivial many, Il Punto, pp 10-13,July, 2017. 

36. Barbara Pawelek, Jozef Pociecha, Mateusz Baryla,ABC Anal-ysis in 

Corporate Bankruptcy Prediction, Abstracts of the IFCS Conference, p 17, 

Tokyo,Japan,2017 

37. ɻʆʉʊ ʈ 51901-2002 (ʄʕʂ 60300-3-9:1995). ʋʧʨʘʚʣʝʥʠʝ 

ʥʘʜʝʞʥʦʩʪʴʶ. ɸʥʘʣʠʟ ʨʠʩʢʘ ʪʝʭʥʦʣʦʛʠʯʝʩʢʠʭ ʩʠʩʪʝʤ. ʄ.: ʀʇʂ 

ʀʟʜʘʪʝʣʴʩʪʚʦ ʩʪʘʥʜʘʨʪʦʚ, 2002, 22 ʩ. 



97 

 

38. ʂʝʣʴʪʦʥ ɺ. ʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ð ʉʇʙ.; ʇʠʪʝʨ: ʂʠʝʚ: 

ʀʟʜʘʪʝʣʴʩʢʘʷ ʛʨʫʧʧʘ BHV, 2004, ð 847 ʩ. 

39. ʅʦʛʠʥ ɺ. ɼ. ʇʨʠʥʷʪʠʝ ʨʝʰʝʥʠʡ ʚ ʤʥʦʛʦʢʨʠʪʝʨʠʘʣʴʥʦʡ ʩʨʝʜʝ: 

ʢʦʣʠʯʝʩʪʚʝʥʥʳʡ ʧʦʜʭʦʜ. ï ʄ.: ʌʀɿʄɸʊʃʀʊ, 2002. ï 144 ʩ. 

40. ʂʝʣʴʪʦʥ ɺ. ʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ð ʉʇʙ.; ʇʠʪʝʨ: ʂʠʝʚ: 

ʀʟʜʘʪʝʣʴʩʢʘʷ ʛʨʫʧʧʘ BHV, 2004, ð 847 ʩ. 

41. ʈ 50.1.089-2014. ʀʩʧʦʣʴʟʦʚʘʥʠʝ ʚʥʝʰʥʠʭ ʠʩʪʦʯʥʠʢʦʚ ʜʘʥʥʳʭ = 

Risk management. Use of external data sources : ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ / ʈʘʟʨʘʙʦʪʘʥ: ʆʙʱʝʩʪʚʦ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ï ʄ.: 

ʉʪʘʥʜʘʨʪʠʥʬʦʨʤ, 2015. - III, 11, [1] c. 

42. ʈ 50.1.090-2014. ʂʣʶʯʝʚʳʝ ʠʥʜʠʢʘʪʦʨʳ ʨʠʩʢʘ = Risk management. 

Key risk indicators : ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ / ʇʦʜʛʦʪʦʚʣʝʥʳ: 

ʆʙʱʝʩʪʚʦʤ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ï ʄ.: ʉʪʘʥʜʘʨʪʠʥʬʦʨʤ, 2015. - IV, 15, [1] c. 

43. ʈ 50.1.091-2014. ʆʩʥʦʚʥʳʝ ʧʦʜʭʦʜʳ ʢ ʤʝʥʝʜʞʤʝʥʪʫ ʨʠʩʢʘ 

ʦʨʛʘʥʠʟʘʮʠʡ ʤʘʣʦʛʦ ʠ ʩʨʝʜʥʝʛʦ ʙʠʟʥʝʩʘ = Risk management. Main approaches 

to risk management of small and medium-sized enterprises: ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ 

ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ / ʇʦʜʛʦʪʦʚʣʝʥʳ: ʆʙʱʝʩʪʚʦʤ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ï ʄ.: 

ʉʪʘʥʜʘʨʪʠʥʬʦʨʤ, 2015. - IV, 15, [1] c. 

44. ʈ 50.1.093-2014. ʄʝʥʝʜʞʤʝʥʪ ʨʠʩʢʘ. ʇʨʠʥʮʠʧʳ ʦʮʝʥʢʠ 

ʵʬʬʝʢʪʠʚʥʦʩʪʠ ʚʦʟʜʝʡʩʪʚʠʡ ʥʘ ʨʠʩʢ = Risk management. Efficiency assessing 

principles of influence on risk: ʨʝʢʦʤʝʥʜʘʮʠʠ ʧʦ ʩʪʘʥʜʘʨʪʠʟʘʮʠʠ / 

ʇʦʜʛʦʪʦʚʣʝʥʳ: ʆʙʱʝʩʪʚʦʤ ʫʧʨʘʚʣʝʥʠʷ ʨʠʩʢʘʤʠ ï ʄ.: ʉʪʘʥʜʘʨʪʠʥʬʦʨʤ, 

2015. - IV, 11 c. 

45. ɹʘʙʢʠʥ ɽ. ɸ. ʆ ʬʦʨʤʘʣʠʟʤʝ ʩʦʙʳʪʠʡʥʦ-ʘʚʪʦʤʘʪʥʦʛʦ 

ʤʦʜʝʣʠʨʦʚʘʥʠʷ // ʊʨʝʪʴʷ ʚʩʝʨʦʩʩʠʡʩʢʘʷ ʥʘʫʯʥʦ-ʧʨʘʢʪʠʯʝʩʢʘʷ ʢʦʥʬʝʨʝʥʮʠʷ 

ʧʦ ʠʤʠʪʘʮʠʦʥʥʦʤʫ ʤʦʜʝʣʠʨʦʚʘʥʠʶ ʠ ʝʛʦ ʧʨʠʤʝʥʝʥʠʶ ʚ ʥʘʫʢʝ ʠ 

ʧʨʦʤʳʰʣʝʥʥʦʩʪʠ çʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ʊʝʦʨʠʷ ʠ ʧʨʘʢʪʠʢʘè 

ʀʄʄʆɼ-2007: ʩʙ. ʜʦʢʣʘʜʦʚ. ʊ. 1. ʉʇʙ.: ʌɻʋʇ ʎʅʀʀʊʉ, 2007ʘ. ʉ. 82ï86. 

46. ʂʝʣʴʪʦʥ ɺ. ʀʤʠʪʘʮʠʦʥʥʦʝ ʤʦʜʝʣʠʨʦʚʘʥʠʝ. ð ʉʇʙ.; ʇʠʪʝʨ: ʂʠʝʚ: 

ʀʟʜʘʪʝʣʴʩʢʘʷ ʛʨʫʧʧʘ BHV, 2004, ð 847 ʩ. 



98 

 

47. ʐʦʨ ʗ. ɹ. ʊʘʙʣʠʮʳ ʜʣʷ ʘʥʘʣʠʟʘ ʠ ʢʦʥʪʨʦʣʷ ʥʘʜʝʞʥʦʩʪʠ / ʗ. ɹ. 

ʐʦʨ, ʌ. ʀ. ʂʫʟʴʤʠʥ. ï ʄ.: ʉʦʚ. ʨʘʜʠʦ, 1968. - 284 ʩ. 

48. Jie Sun, Mengjie Zhou, Wenguo Ai.Hui LiDynamic financial distress 

prediction using instance selection for the disposal of concept drift. Expert 

Systems with Applications: An International Journal. Volume 38 Issue 3, March, 

2011. Pages 2566-2576. Doi: 10.1016/j.eswa.2010.08.046. 

49. ʃʳʬʘʨʴ ɺ. ɸ. ʋʧʨʘʚʣʝʥʠʝ ʙʝʟʦʧʘʩʥʦʩʪʴʶ ʧʨʦʤʳʰʣʝʥʥʳʭ 

ʦʙʲʝʢʪʦʚ / ɺ. ɸ. ʃʳʬʘʨʴ, ɺ. ɺʠʪʪ, ɸ. ʀ.  ʈʷʟʘʥʮʝʚ // ɺʽʩʥʠʢ 

ʉʭʽʜʥʦʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤ. ɺʦʣʦʜʠʤʠʨʘ ɼʘʣʷ. ï 

2011. ï ˉ 10(164). ï ʉ. 156 ï 160. 

 



99 

 

ʈʆɿɼɯʃ 3  ʄɽʊʆɼʀ ɯ ʄʆɼɽʃɯ ʆʎɯʅʂʀ ʇʆʂɸɿʅʀʂɯɺ 

ɽʌɽʂʊʀɺʅʆʉʊɯ ʈʆɿɺʀʊʂʋ ʂʆʄʇɸʅɯʁ ɯʅʌʆʈʄɸʎɯʁʅʆɰ 

ɻɸʃʋɿɯ 

 
ʋ ʨʦʟʜʽʣʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʦʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʽ ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʦ ʧʨʦʮʝʩʘʤ ʟʣʠʪʪʷ ʪʘ 

ʧʦʛʣʠʥʘʥʴ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʨʦʟʨʦʙʢʠ ʧʨʦʝʢʪʽʚ ʚ IT 

ʢʦʤʧʘʥʽʷʭ. 

ʆʧʠʩʘʥʦ ʤʝʪʦʜʠ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʩʪʘʜʽʡʥʠʭ ʧʨʦʮʝʩʽʚ ʚ ʢʦʤʧʘʥʽʷʭ ʧʨʠ 

ʚʧʨʦʚʘʜʞʝʥʥʽ ʨʽʰʝʥʴ ʧʦ ʧʨʦʮʝʩʘʤ ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ ʧʨʠ ʩʪʨʫʢʪʫʨʥʦʤʫ 

ʧʨʝʜʩʪʘʚʣʝʥʥʶ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚ'ʷʟʢʽʚ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ, ʦʬʦʨʤʣʝʥʥʽ 

ʮʠʭ ʟʚ'ʷʟʢʽʚ ʫ ʚʠʛʣʷʜʽ ʛʽʣʦʢ FTA. ʆʧʠʩʘʥʦ ʤʘʪʝʤʘʪʠʯʥʽ ʧʨʠʡʦʤʠ ʦʙʨʦʙʢʠ 

ʪʘʢʠʭ ʛʽʣʦʢ ʪʘ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ ʾʭ ʚʘʛʦʤʦʩʪʽ ʪʘ ʩʪʨʫʢʪʫʨʦʚʘʥʠʭ ʝʣʝʤʝʥʪʽʚ, 

ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʟʜʽʡʩʥʠʪʠ ʚʽʜʦʢʨʝʤʣʝʥʥʷ ʪʘ ʩʦʨʪʫʚʘʥʥʷ ʥʘʡʙʽʣʴʰ 

ʨʘʮʽʦʥʘʣʴʥʠʭ ʪʘ ʝʬʝʢʪʠʚʥʠʭ ʟʘʩʦʙʽʚ ʽ ʤʝʪʦʜʽʚ ʧʽʜʚʠʱʝʥʥʷ 

ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʽʩʪʴ ʢʦʤʧʘʥʽʡ.  

ʈʦʟʨʦʙʣʝʥʽ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʥʘʩʣʽʜʢʽʚ ʧʨʠʡʤʘʻʤʠʭ ʨʽʰʝʥʴ. ʆʧʠʩʘʥʦ 

ʤʝʪʦʜʠ ʧʦʙʫʜʦʚʠ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ ʟ ʤʦʜʝʣʶʚʘʥʥʷʤ ʧʦʩʣʽʜʦʚʥʠʭ 

ʧʦʜʽʡ ʧʨʠ ʾʭ ʙʽʥʘʨʥʦʤʫ ʨʦʟʛʘʣʫʞʝʥʽ (ETA) ʽ ʦʪʨʠʤʘʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʜʘʥʠʭ ʧʨʦ 

ʡʤʦʚʽʨʥʦʩʪʽ ʪʘʢʠʭ ʧʨʦʮʝʩʽʚ. ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʦʙʤʝʞʝʥʥʷ ʜʦ ʤʝʪʦʜʽʚ ɸɺʉ 

ʘʥʘʣʽʟʫ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʥʘʩʣʽʜʢʽʚ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ  ʚ 

ʢʦʤʧʘʥʽʷʭ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠ ʪʘ ʘʣʛʦʨʠʪʤʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʪʘ 

ʢʦʨʠʛʫʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʢʦʤʧʘʥʽʡ ʥʘ ʦʩʥʦʚʽ ʤʦʥʽʪʦʨʠʥʛʫ ʾʭ ʩʪʘʥʽʚ.  

ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʥʘʩʣʽʜʢʽʚ ʟʤʽʥ ʚ ʢʦʤʧʘʥʽʷʭ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʮʝʩʽʚ ʾʭ ʨʦʟʚʠʪʢʫ. ʈʦʟʨʦʙʣʝʥʽ 

ʟʘʭʦʜʠ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʧʽʜʚʠʱʠʪʠ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʨʦʟʚʠʪʢʫ 

ʧʦʜʽʡ ʚ ʢʦʤʧʘʥʽʷʭ ʧʨʠ ʟʣʠʪʪʽ ʪʘ ʧʦʛʣʠʥʘʥʥʷʭ. 
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3.1 ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ ʽ ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ 

ʥʘʜ̔ʡʥʦʩʪʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ  

 

ʆʪʨʠʤʘʥʥʷ ʟʘʛʘʣʴʥʠʭ ʧʽʜʩʫʤʢʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ ʧʨʠ ʨʦʟʚʠʪʢʫ 

ʩʮʝʥʘʨʽʾʚ ʧʦʜʽʡ ʚ ʢʦʤʧʘʥʽʷʭ (ʜʠʚ. ʨʦʟʜʽʣ 2.1) ʤʦʞʥʘ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ. ʎʝ 

ʚʠʤʘʛʘʻ ʥʘʣʘʛʦʜʞʝʥʥʷ ʚʩʽʭ ʧʦʯʘʪʢʦʚʠʭ ʽ ʧʨʦʤʽʞʥʠʭ ʜʘʥʠʭ. ʅʝʦʙʭʽʜʥʦ ʚʠʙʽʨ 

ʫʥʽʬʽʢʦʚʘʥʦʛʦ ʬʦʨʤʘʪʫ ʜʘʥʠʭ, ʷʢʠʡ ʙʠ ʜʦʟʚʦʣʠʚ ʚʠʢʦʨʠʩʪʘʪʠ ʬʦʨʤʘʣʽʟʦʚʘʥʽ 

ʧʨʦʪʦʢʦʣʠ ʦʙʤʽʥʫ ʜʘʥʠʤʠ. 

ʅʘ ʩʪʘʜʽʾ ʤʦʜʝʣʶʚʘʥʥʷ ʧʦʜʽʡ ʪʘ ʧʨʦʮʝʩʽʚ ʚ ʢʦʤʧʘʥʽʷʭ, ʚʠʢʦʥʫʻʪʴʩʷ 

ʧʨʦʮʝʜʫʨʘ ʦʪʨʠʤʘʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʜʘʥʠʭ ʢʨʠʪʝʨʽʾʚ ʥʘʜʽʡʥʦʩʪʽ ʦʢʨʝʤʠʭ 

ʦʧʝʨʘʮʽʡ ʪʘ ʧʦʜʽʡ ʛʨʘʬʘ ʩʪʘʥʽʚ ʥʘ ʦʩʥʦʚʽ ʟʘʛʘʣʴʥʦʛʦ ʜʦʩʚʽʜʫ ʪʘ ʦʮʽʥʦʢ 

ʝʢʩʧʝʨʪʽʚ, ʘ ʪʘʢʦʞ ʚʩʪʘʥʦʚʣʶʶʪʴʩʷ ʟʚ'ʷʟʢʠ ʤʽʞ ʚʽʜʦʢʨʝʤʣʝʥʠʤʠ ʧʦʜʽʷʤʠ ʪʘ  

ʧʨʦʮʝʩʘʤʠ, ʱʦ ʘʥʘʣʽʟʫʶʪʴʩʷ ʚ ʽʤʽʪʘʮʽʡʥʦ-ʩʪʘʜʽʻʚʽʡ ʤʦʜʝʣʽ , ʷʢʘ ʷʚʣʷʻʪʴʩʷ 

ʤʘʪʝʤʘʪʠʯʥʦʶ ʬʦʨʤʘʣʽʟʘʮʽʻʶ ʣʦʛʽʢʠ ʘʥʘʣʽʟʫ ʧʦʜʽʡ ʚ ʢʦʤʧʘʥʽʾ. 

ɺʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʽʚ ʚʪʨʘʪ ʪʘ ʧʨʠʙʫʪʢʽʚ ʻ ʥʘʡʙʽʣʴʰ ʩʢʣʘʜʥʠʤ 

ʟʘʚʜʘʥʥʷʤ ʧʨʠ ʧʨʦʚʝʜʝʥʥʽ ʨʦʟʨʘʭʫʥʢʽʚ ʪʘ ʦʮʽʥʦʢ. ʆʩʥʦʚʥʘ ʩʢʣʘʜʥʽʩʪʴ 

ʧʦʣʷʛʘʻ ʚ ʪʦʤʫ, ʱʦ ʧʨʦʮʝʩʠ ʤʦʞʫʪʴ ʤʘʪʠ ʟʚ'ʷʟʥʽ ʩʪʦʩʫʥʢʠ, ʚ ʷʢʽʡ ʩʢʨʫʪʥʽ 

ʦʩʦʙʣʠʚʦʩʪʽ ʧʨʦʮʝʩʽʚ ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʟʥʘʯʥʽ ʩʢʣʘʜʥʦʱʽ ʬʦʨʤʘʣʽʟʘʮʽʾ ʪʘʢʠʭ 

ʟʚ'ʷʟʢʽʚ. ʅʝʟʚʘʞʘʶʯʠ ʥʘ ʟʥʘʯʥʫ ʩʢʣʘʜʥʽʩʪʴ ʤʝʪʦʜʽʚ ʩʪʨʫʢʪʫʨʠʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʚ 

ʢʦʤʧʘʥʽʷʭ, ʮʝ ʮʽʣʢʦʤ ʤʦʞʣʠʚʝ ʥʘ ʦʩʥʦʚʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʝʡ ʜʣʷ ʦʢʨʝʤʠʭ 

ʢʦʤʧʦʥʝʥʪ ʟʘʛʘʣʴʥʦʾ ʩʪʨʫʢʪʫʨʠ ʢʦʤʧʘʥʽʡ. 

ʆʪʨʠʤʘʥʥʷ ʟʘʛʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ ʚʠʤʘʛʘʻ ʧʦʚʥʦʾ ʬʦʨʤʘʣʽʟʘʮʽʾ 

ʪʘ ʘʣʛʦʨʠʪʤʽʟʘʮʽʾ ʜʣʷ ʨʦʟʨʦʙʢʠ ʘʚʪʦʤʘʪʠʟʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʨʽʰʝʥʴ ʨʦʟʚʠʪʢʫ ʢʦʤʧʘʥʽʡ ʚ ʫʤʦʚʘʭ ʟʣʠʪʪʷ ʪʘ 

ʧʦʛʣʠʥʘʥʴ. 

ɸʚʪʦʤʘʪʠʟʦʚʘʥʽ ʧʨʦʮʝʩʠ ʦʮʽʥʢʠ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ ʤʦʞʥʘ ʧʨʝʜʩʪʘʚʠʪʠ 

ʷʢ ʧʦʩʣʽʜʦʚʥʝ ʧʦʻʜʥʘʥʥʷ ʥʘʩʪʫʧʥʠʭ ʧʨʦʮʝʜʫʨ: 

ï ʘʥʘʣʽʟ ʨʦʙʦʪʠ ʢʦʤʧʘʥʽʡ, ʦʩʦʙʣʠʚʦʩʪʝʡ ʾʭ ʨʦʟʨʦʙʦʢ, ʬʨʘʛʤʝʥʪʘʮʽʷ 

ʧʨʦʮʝʩʽʚ ʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʦʜʽʡ ʚ ʥʠʭ; 

ï ʚʠʟʥʘʯʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʪʘ ʧʦʜʽʾ, ʧʦʚôʷʟʘʥʠʭ ʤʽʞ 

ʩʦʙʦʶ ʣʦʛʽʯʥʠʤʠ ʧʦʩʣʽʜʦʚʥʠʤʠ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʤʠ ʚʽʜʧʦʚʽʜʥʦʩʪʷʤʠ; 
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ï ʚʠʟʥʘʯʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʪʦʛʦ, ʱʦ ʧʨʦʮʝʩʠ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʚʥʘʩʣʽʜʦʢ 

ʚʧʣʠʚʘʶʯʠʭ ʧʦʜʽʡ, ʙʫʜʫʪʴ ʝʚʦʣʶʮʽʦʥʫʚʘʪʠ ʟʘ ʢʦʥʢʨʝʪʥʠʤ ʩʮʝʥʘʨʽʻʤ; 

ï ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʤʦʜʝʣʝʡ ʚ ʧʦʩʣʽʜʦʚʥʦʩʪʽ 

ɼʝʨʝʚʦ ʬʫʥʢʮʽʡ ƐŸ ʤʦʜʝʣʽ ʧʨʦʮʝʩʽʚ/ʫʧʨʘʚʣʽʥʥʷ Ÿ IDEF0 Ÿ IDEF1X Ÿ 

IDEF3 Ÿ FTA Ÿ ETA.; 

ï ʤʦʜʝʣʶʚʘʥʥʷ ʤʝʪʦʜʘʤʠ ʘʥʘʣʽʟʫ ʥʘʩʣʽʜʢʽʚ ʨʦʟʚʠʪʢʫ ʧʨʦʮʝʩʽʚ (ABC-

ʘʥʘʣʽʟʫ); 

ï ʚʠʟʥʘʯʝʥʥʷ ʧʽʜʩʫʤʢʦʚʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ. 

ʇʨʠ ʧʨʦʚʝʜʝʥʥʽ ʘʥʘʣʽʟʫ ʨʠʟʠʢʫ, ʱʦ ʧʨʦʚʦʜʠʪʴʩʷ ʟʘ ʚʠʟʥʘʯʝʥʠʤʠ 

ʮʽʣʷʤʠ, ʤʝʪʦʜʠ ʤʦʜʝʣʶʚʘʥʥʷ ʧʽʜʙʠʨʘʶʪʴʩʷ, ʩʧʠʨʘʶʯʠʩʴ ʥʘ ʥʘʩʪʫʧʥʽ 

ʧʨʠʥʮʠʧʠ: 

1) ʚʠʟʥʘʯʝʥʥʷ ʩʪʘʜʽʾ ʘʥʘʣʽʟʫ ʨʦʟʚʠʪʢʫ ʢʦʤʧʘʥʽʾ ʥʘ ʧʦʪʦʯʥʦʤʫ 

ʞʠʪʪʻʚʦʤʫ ʮʠʢʣʫ. ʅʘ ʧʝʨʰʠʭ ʞʠʪʪʻʚʠʭ ʮʠʢʣʘʭ ʟʘʟʚʠʯʘʡ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ 

ʤʝʪʦʜʠ ʥʝ ʛʣʠʙʦʢʦ ʜʝʪʘʣʽʟʦʚʘʥʽ. ʄʝʪʦʜʠ ʘʥʘʣʽʟʫ ʫʩʢʣʘʜʥʷʶʪʴʩʷ ʽ 

ʚʜʦʩʢʦʥʘʣʶʶʪʴʩʷ ʟ ʨʦʩʪʦʤ ʩʢʣʘʜʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ʪʘ ʻʤʥʦʩʪʽ ʨʦʙʽʪ ʧʦ 

ʧʨʦʝʢʪʘʤ; 

2) ʦʩʦʙʣʠʚʦʩʪʽ ʢʦʤʧʘʥʽʡ, ʷʢʽ ʘʥʘʣʽʟʫʶʪʴʩʷ ʪʘ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ 

ʥʘʧʨʷʤʢʠ ʨʦʟʚʠʪʢʫ ʚ ʢʦʞʥʽʡ ʢʦʤʧʘʥʽʾ; 

3) ʦʙʩʷʛ ʜʝʪʘʣʽʟʘʮʽʾ ʥʘʩʣʽʜʢʽʚ ʪʘ ʾʭ ʬʦʨʤʘʣʴʥʝ ʧʨʝʜʩʪʘʚʣʝʥʥʷ; 

4) ʚʠʤʦʛʠ ʜʦ ʢʘʜʨʦʚʠʭ ʪʘ ʬʘʭʦʚʠʭ ʤʦʞʣʠʚʦʩʪʝʡ, ʢʦʤʧʝʪʝʥʮʽʾ 

ʧʝʨʩʦʥʘʣʫ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ.; 

5) ʧʦʚʥʦʪʘ ʽ ʜʦʩʪʦʚʽʨʥʽʩʪʴ ʦʪʨʠʤʘʥʠʭ ʜʘʥʠʭ ʧʨʦ ʢʦʤʧʘʥʽʾ ʪʘ ʾʭ 

ʩʪʨʫʢʪʫʨʠ; 

6) ʚʝʨʠʬʽʢʘʮʽʾ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ.  

ʅʘ ʨʠʩ. 3.1. ʜʝʤʦʥʩʪʨʫʻʪʴʩʷ ʤʝʪʦʜ ʧʦʻʜʥʘʥʥʷ ʛʽʣʦʢ ʜʝʨʝʚ FTA ʪʘ ETA 

ʧʨʠ ʩʪʚʦʨʝʥʥʽ ʩʪʨʫʢʪʫʨʥʠʭ ʩʭʝʤ ʣʦʛʽʯʥʠʭ ʟʚôʷʟʢʽʚ ʧʦʜʽʡ ʚ ʛʨʘʬʽ ʩʪʘʥʽʚ 

ʢʦʤʧʘʥʽʡ. 

ɼʣʷ ʦʜʥʦʛʦ FTA, ʚʩʽ ʣʦʛʽʯʥʦ ʧʦʚôʷʟʘʥʽ ʧʨʦʮʝʩʠ ʚ ʛʽʣʢʘʭ, ʱʦ 

ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʚʝʨʭʥʽʭ ʧʦʜʽʡ çʥʝʩʫʤʽʩʥʽè. ʎʝ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʪʦʛʦ, ʱʦ ʢʽʥʮʝʚʽ 

ʧʦʢʘʟʥʠʢʠ ʨʠʟʠʢʫ ʜʣʷ ʚʩʽʭ ʛʽʣʦʢ, ʱʦ ʧʝʨʝʪʠʥʘʶʪʴʩʷ ʚ ʢʽʥʮʝʚʠʭ ʧʦʜʽʷʭ 

ʦʜʥʦʛʦ ʜʝʨʝʚʘ, ʻ ʩʫʤʦʶ ʡʤʦʚʽʨʥʦʩʪʝʡ ʚʩʽʭ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ ʚ ʜʝʨʝʚʽ  
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ὖȟ, ʱʦ ʚʠʨʘʭʦʚʫʶʪʴʩʷ ʜʣʷ ʢʽʥʮʝʚʦʾ ʧʦʜʽʾ, ʧʦʤʥʦʞʝʥʠʭ ʥʘ ʽʤʦʚʽʨʥʽʩʪʴ ʮʽʻʾ 

ʢʽʥʮʝʚʦʾ ʧʦʜʽʾ Pjs: 

( )ä
=

Ö=
n

s
sjiji PjPPsum

1
,,

, (3.1) 

ʧʨʠ ʮʴʦʤʫ ʧʝʨʝʜʙʘʯʘʻʤʦ, ʱʦ ʚ ʜʝʨʝʚʽ ʧʦʜʽʡ ʧʦʯʘʪʢʦʚʘ ʧʦʜʽʷ ʟʘʚʞʜʠ ʤʘʻ 

ʫʤʦʚʥʫ ʚʽʨʦʛʽʜʥʽʩʪʴ = 1 (ʱʦ ʧʦʤʥʦʞʘʻʪʴʩʷ ʥʘ ʡʤʦʚʽʨʥʽʩʪʴ ʧʨʠʻʜʥʘʥʦʾ ʜʦ ʥʝʾ 

ʚʝʨʭʥʴʦʾ ʧʦʜʽʾ ʜʝʨʝʚʘ FTA) 

 

 

ʈʠʩʫʥʦʢ 3.1 ï ʉʪʨʫʢʪʫʨʘ ʧʨʦʮʝʩʫ ʦʮʽʥʢʠ ʨʠʟʠʢʫ 

 

ɼʣʷ ʦʜʥʦʛʦ ʩʪʘʥʫ ʚʝʨʭʥʽʭ ʧʦʜʽʾ ʤʦʞʝ ʙʫʪʠ ʢʽʣʴʢʘ ʜʝʨʝʚ. ɼʣʷ ʚʩʽʭ 

ʧʨʦʮʝʩʽʚ, ʱʦ ʬʽʛʫʨʫʶʪʴ ʚ ʧʨʦʝʢʪʽ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʚ ʧʨʦʝʢʪʽ ʽ ʚ ʜʝʨʝʚʘʭ FTA, 

ʩʪʚʦʨʶʻʪʴʩʷ ʤʥʦʞʠʥʘ ʧʨʦʮʝʩʽʚ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʥʝʟʘʣʝʞʥʠʤʠ (ʩʫʤʽʩʥʠʤʠ) 
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ʪʘ ʪʘʢʠʤʠ, ʱʦ ʧʝʨʝʪʠʥʘʶʪʴʩʷ (ʥʝʩʫʤʽʩʥʠʤʠ). ʆʩʪʘʥʥʽ ʤʦʞʫʪʴ ʧʦʻʜʥʫʚʘʪʠʩʷ 

ʟʘ ʣʦʛʽʯʥʦʶ ʦʧʝʨʘʮʽʻʶ XOR. 

ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʚʠʚʯʝʥʥʷ ʧʨʦʝʢʪʽʚ ʪʘʢʘ: 

ï ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʧʨʦʝʢʪ ʟ ʪʦʯʢʠ ʟʦʨʫ ʬʨʘʛʤʝʥʪʘʮʽʾ ʦʢʨʝʤʠʭ ʧʨʦʮʝʩʽʚ ʪʘ 

ʧʦʜʽʡ, ʱʦ ʻ ʧʨʠʯʠʥʘʤʠ ʪʘ ʥʘʩʣʽʜʢʘʤʠ ʱʦʜʦ ʦʜʥʦʛʦ ʜʦ ʜʨʫʛʦʛʦ; 

ï ʧʨʦʮʝʩʫ ʥʘʜʘʶʪʴʩʷ ʚʽʜʧʦʚʽʜʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʪʘ ʚʠʟʥʘʯʘʻʪʴʩʷ ʜʦ 

ʷʢʦʛʦ ʩʪʘʥʫ ʤʦʞʝ ʧʨʠʟʚʝʩʪʠ ʪʘʢʠʡ ʧʨʦʮʝʩ (ʚʠʟʥʘʯʘʶʪʴʩʷ ʚʝʨʭʥʽ ʧʦʜʽʾ, ʱʦ 

ʤʘʶʪʴ ʚʽʜʧʦʚʽʜʘʪʠ ʜʦ ʟʥʘʯʥʠʭ ʥʘʩʣʽʜʢʽʚ , ʥʝʛʘʪʠʚʥʠʭ ʯʠ ʧʦʟʠʪʠʚʥʠʭ); 

ï ʢʦʞʥʽʡ ʚʝʨʭʥʽʡ ʧʦʜʽʾ ʨʦʟʨʦʙʣʷʻʪʴʩʷ  çʜʝʨʝʚʦ ʚʽʜʤʦʚè. ʂʦʞʥʝ ʜʝʨʝʚʦ 

ʚʽʜʤʦʚ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʙʯʠʩʣʠʪʠ ʡʤʦʚʽʨʥʽʩʪʴ ὖ ; 

ï ʢʦʞʥʦʤʫ FTA ʩʪʘʚʠʪʴʩʷ ʫ ʩʶʨôʻʢʪʠʚʥʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ETA (ʜʠʚ. ʨʠʩ. 

3.1); 

ï ʢʦʞʥʝ ɽʊɸ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʧʦ ʚʧʣʠʚʦʚʠʤ ʧʦʜʽʷʤ ʜʦ ʨʽʚʥʷ  ʩʮʝʥʘʨʽʾʚ, 

ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ çʢʽʥʮʝʚʠʭ ʩʪʘʥʽʚè ʟ ʚʠʨʘʭʫʚʘʥʦʶ ʡʤʦʚʽʨʥʽʩʪʶ ὖὯ. 

ɿʘʩʘʜʠ ʛʨʘʥʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ ʟʘʩʥʦʚʘʥʽ ʥʘ ʥʘʩʪʫʧʥʠʭ 

ʧʨʠʥʮʠʧʘʭ: 

1. ʆʩʥʦʚʥʽ ʧʦʣʦʞʝʥʥʷ: 

 ʬʽʥʘʥʩʫʚʘʥʥʷ ʪʘ ʚʧʨʦʚʘʜʞʝʥʥʷ ʢʦʤʧʘʥʽʡ ʥʝ ʤʘʻ ʩʝʥʩʫ, ʷʢʱʦ 

ʦʯʽʢʫʚʘʥʠʡ ʧʨʠʙʫʪʦʢ ʚʽʜ ʾʾ ʜʽʷʣʴʥʦʩʪʽ ʥʝ ʧʝʨʝʚʠʱʫʻ ʦʯʽʢʫʚʘʥʦʛʦ ʟʙʠʪʢʫ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʟʤʽʥʘʭ ʩʪʘʥʫ IT ʢʦʤʧʘʥʽʡ ʚ ʧʨʦʮʝʩʽ ʨʦʟʚʠʪʢʫ ʞʠʪʪʻʚʠʭ 

ʮʠʢʣʽʚ; 

 ʧʨʠʡʤʘʻʤʽ ʨʽʰʝʥʥʷ, ʥʘʧʨʘʚʣʝʥʽ ʥʘ ʟʤʝʥʰʝʥʥʷ ʨʠʟʠʢʫ ʚʪʨʘʪ 

ʟʙʽʣʴʰʝʥʥʷ ʧʨʠʙʫʪʢʽʚ, ʱʦ ʦʜʝʨʞʫʶʪʴʩʷ ʧʨʠ ʨʦʙʦʪʽ ʢʦʤʧʘʥʽʡ ʻ 

ʦʧʪʠʤʘʣʴʥʠʤ; 

 ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʫʚʘʪʠ ʚʩʽ ʤʦʞʣʠʚʽ ʨʠʟʠʢʠ ʪʘ ʟʘʛʨʦʟʠ. 

ʂʦʤʙʽʥʘʮʽʷ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʚ ʧʦʻʜʥʘʥʥʽ ʟ ʤʝʪʦʜʘʤʠ ʘʥʘʣʽʟʫ 

ʥʘʩʣʽʜʢʽʚ ʧʦʜʽʡ ʜʦʟʚʦʣʷʻ ʩʠʥʪʝʟʫʚʘʪʠ ʤʝʪʦʜʠ ʜʦʩʣʽʜʞʝʥʴ ʽʤʽʪʘʮʽʡʥʦʾ ʤʦʜʝʣʽ 

ʩʪʘʥʽʚ ʨʦʟʚʠʪʢʫ IT ʢʦʤʧʘʥʽʡ, ʷʢʽ ʚʠʷʚʣʷʶʪʴ ʟʚ'ʷʟʦʢ ʤʽʞ ʦʢʨʝʤʠʤʠ ʧʦʜʽʷʤʠ ʚ 

ʧʨʦʮʝʩʘʭ ʢʦʤʧʘʥʽʡ, ʾʭ ʧʦʻʜʥʘʥʥʷʤʠ ʽ ʥʘʩʣʽʜʢʘʤʠ ʪʘʢʠʭ ʧʽʜʤʥʦʞʠʥ, ʷʢʽ 

ʤʦʞʫʪʴ ʙʫʪʠ ʨʘʥʞʦʚʘʥʽ ʪʘ ʚʧʦʨʷʜʢʦʚʘʥʽ ʚ ʟʘʜʘʥʠʭ ʥʘʧʨʷʤʢʘʭ ʜʦʩʣʽʜʞʝʥʴ ʽ 

ʧʽʜʚʝʨʥʝʥʽ ʧʦʨʽʚʥʷʣʴʥʦʤʫ ʘʥʘʣʽʟʫ  
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ʇʨʠʢʣʘʜ ʘʥʘʣʽʟʫ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ ʚ IT ʢʦʤʧʘʥʽʷʭ ʧʨʠ ʨʽʰʝʥʥʷʭ ʧʦ 

ʟʣʠʪʪʶ ʪʘ ʧʦʛʣʠʥʘʥʥʷʤ ʜʝʤʦʥʩʪʨʫʻʪʴʩʷ ʥʘ ʨʠʩ. 3.2. 

 

ʈʠʩʫʥʦʢ 3.2 ï ʉʭʝʤʘ ʘʥʘʣʽʟʫ ʽ ʚʽʜʙʦʨʫ ʢʦʤʧʘʥʽʡ ʢʘʥʜʠʜʘʪʽʚ ʧʨʠ ʟʣʠʪʪʽ ʪʘ 

ʧʦʛʣʠʥʘʥʥʽ. 

 

ʆʯʝʚʠʜʥʦ, ʱʦ ʙʝʟ ʷʢʽʩʥʦʾ ʦʮʽʥʢʠ ʨʠʟʠʢʫ ʥʝʤʦʞʣʠʚʦ ʚʩʪʘʥʦʚʠʪʠ 

ʧʨʦʮʝʜʫʨʠ ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ ʜʣʷ ʚʠʜʽʣʝʥʠʭ ʢʦʤʧʘʥʽʡ-ʮʽʣʝʡ. 
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3.2 ɯʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʨʦʟʚʠʪʢʫ ʢʦʤʧʘʥʽʡ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʧʨʠʡʥʷʪʠʭ ʨʽʰʝʥʴ  

 

ɼʣʷ ʨʦʟʨʦʙʢʠ ʪʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʽ ʦʮʽʥʢʠ ʡʤʦʚʽʨʥʦʩʪʽ ʩʪʘʥʽʚ 

ʢʦʤʧʘʥʽʡ (ʜʠʚ. ʨʦʟʜʽʣ 2.2) ʧʨʦʧʦʥʫʶʪʴʩʷ ʥʘʩʪʫʧʥʽ ʤʝʪʦʜʠ. 

ʋ ʥʦʨʤʘʪʠʚʥʠʭ ʜʦʢʫʤʝʥʪʘʭ ʤʽʞʥʘʨʦʜʥʦʾ ʝʣʝʢʪʨʦʪʝʭʥʽʯʥʦʾ ʢʦʤʽʩʽʾ (IEC 

61025: 1990) [1, 2] ʧʨʝʜʩʪʘʚʣʝʥʽ ʟʘʩʦʙʠ ʙʫʜʦʚʠ ʪʘ ʘʥʘʣʽʟʫ ʜʝʨʝʚ ʚʽʜʤʦʚ. 

ʇʦʜʽʾ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʚʠʢʦʥʘʥʥʽ ʧʨʦʮʝʩʽʚ ʚ IT ʢʦʤʧʘʥʽʷʭ ʥʝ 

ʤʦʞʫʪʴ ʧʽʜʣʷʛʘʪʠ ʩʪʘʥʜʘʨʪʥʠʤ ʤʝʪʦʜʘʤ ʦʙʨʦʙʢʠ ʩʪʘʪʠʩʪʠʯʥʦʾ ʽʥʬʦʨʤʘʮʽʾ. 

ʇʦ ʧʝʨʰʝ ʪʦʤʫ, ʱʦ ʤʘʪʝʤʘʪʠʯʥʝ ʦʯʽʢʽʚʘʥʥʷ ʤʥʦʞʠʥ ʧʦʜʽʡ ʻ ʤʘʣʦʶ 

ʚʝʣʠʯʠʥʦʶ (ʚʩʽ ʧʦʜʽʾ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʧʫʘʩʦʥʦʚʩʴʢʠʭ). ʇʦ ʜʨʫʛʝ, ʧʝʨʰʘ 

ʦʙʩʪʘʚʠʥʘ ʥʝ ʜʦʟʚʦʣʷʻ ʦʙʨʦʙʣʷʪʠ ʩʪʘʪʠʩʪʠʯʥʽ ʜʘʥʽ ʟ ʧʨʠʡʥʷʪʥʠʤ ʜʦʚʽʨʯʠʤ 

ʽʥʪʝʨʚʘʣʦʤ. ʊʨʝʪʻ ï ʧʦʜʽ,ʾ ʱʦ ʘʥʘʣʽʟʫʶʪʴʩʷ ʧʨʘʢʪʠʯʥʦ ʟʘʚʞʜʠ ʻ 

ʦʙʫʤʦʚʣʝʥʠʤʠ, ʪʦʙʪʦ ʤʘʶʪʴ ʧʝʚʥʽ ʣʦʛʽʯʥʽ ʟʘʣʝʞʥʦʩʪʽ ʤʽʞ ʩʦʙʦʶ. ʊʘʢʠʤ 

ʯʠʥʦʤ ʦʜʥʽ ʽ ʪʽʞ ʧʦʜʽʾ ʚ ʨʽʟʥʠʭ ʣʘʥʮʶʛʘʭ ʛʨʘʬʫ ʩʪʘʥʽʚ ʢʦʤʧʘʥʽʡ ʤʦʞʫʪʴ ʤʘʪʠ 

ʨʽʟʥʫ ʡʤʦʚʽʨʥʽʩʪʴ ʽ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʪʦʛʦ ʷʢʝ ʩʘʤʝ ʤʽʩʮʝ ʚ ʛʽʣʢʘʭ ʜʝʨʝʚ (ʱʦ 

ʧʨʝʜʩʪʘʚʣʷʶʪʴ ʣʦʛʽʯʥʽ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʽ ʟʚôʷʟʢʠ) ʟʘʡʤʘʶʪʴ ʮʽ ʧʦʜʽʾ.  

ɸʥʘʣʽʟ FTA ʨʝʘʣʽʟʫʻʪʴʩʷ ʤʝʪʦʜʘʤʠ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʽʜʝʥʪʠʬʽʢʘʮʽʡ 

ʨʠʟʠʢʽʚ ʽ ʦʮʽʥʢʠ ʾʭ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. ɺʽʥ ʜʦʟʚʦʣʷʻ ʚʠʟʥʘʯʠʪʠ ʣʘʥʮʶʛʠ 

ʪʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʷʚʠʱ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ ʚ ʢʦʤʧʘʥʽʷʭ ʪʘ ʚʠʟʥʘʯʝʥʥʷ 

ʾʭ ʥʘʩʣʽʜʢʽʚ. ʇʦʙʫʜʦʚʘ FTA ʟʘʩʥʦʚʘʥʘ ʥʘ ʧʦʩʣʽʜʦʚʥʦʤʫ ʚʠʣʫʯʝʥʥʽ ʣʦʛʽʯʥʠʭ 

ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚ'ʷʟʢʽʚ, ʱʦ ʫʪʚʦʨʶʶʪʴ ʧʨʦʮʝʩʠ ʷʢʽ ʧʨʠʪʘʤʘʥʥʽ 

ʢʦʤʧʘʥʽʾ ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ. ʊʦʤʫ ʝʢʩʧʝʨʪʠ, ʱʦ ʚʠʷʚʣʷʶʪʴ ʪʘʢʽ ʟʚôʷʟʢʠ 

ʧʦʩʣʽʜʦʚʥʦ ʙʫʜʫʶʪʴ ʩʪʨʫʢʪʫʨʥʫ ʤʦʜʝʣʴ ʧʨʦʮʝʩʽʚ ʨʦʟʚʠʪʢʫ ʢʦʤʧʘʥʽʡ ʪʘ 

ʪʘʢʠʤ ʯʠʥʦʤ ʚʽʜʦʙʨʘʞʘʶʪʴ ʨʠʟʠʢ çʢʽʥʮʝʚʦʾ ʧʦʜʽʾè, ʷʢʠʡ ʚʠʨʘʭʦʚʫʻʪʴʩʷ ʧʽʩʣʷ 

ʧʦʚʥʦʛʦ ʧʦʻʜʥʘʥʥʷ ʤʽʥʽʤʘʣʴʥʠʭ ʤʥʦʞʠʥ ʧʦʜʽʡ FTA.  

ʌʦʨʤʫʚʘʥʥʷ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚ'ʷʟʢʽʚ ʟʘʩʥʦʚʘʥʦ ʥʘ 

ʬʦʨʤʘʣʽʟʦʚʘʥʦʤʫ ʩʪʨʫʢʪʫʨʥʦʤʫ ʧʨʝʜʩʪʘʚʣʝʥʥʽ ʽʥʬʦʨʤʘʮʽʾ ʥʘ ʦʩʥʦʚʽ 

ʧʨʠʨʦʜʥʠʭ ʤʦʚ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʨʦʮʝʩʽʚ, ʱʦ ʘʥʘʣʽʟʫʶʪʴʩʷ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʽ 

ʧʨʦʮʝʩʽʚ ʝʢʩʧʝʨʪʘʤʠ (ʤʦʟʢʦʚʦʤʫ ʰʪʫʨʤʽ). 
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ʄʝʪʦʜ ʧʦʙʫʜʦʚʠ FTA ʟʘʩʥʦʚʘʥʠʡ ʥʘ ʥʠʟʭʽʜʦʚʦʤʫ ʘʥʘʣʽʟʫ ʚʽʜ ʢʽʥʮʝʚʦʾ 

(ʦʯʽʢʫʚʘʥʦʾ) ʧʦʜʽʾ ʜʦ ʣʠʩʪʢʽʚ ʜʝʨʝʚʘ ʧʦʩʣʽʜʦʚʥʠʤ ʩʧʫʩʢʦʤ. ʊʘʢʠʤ ʯʠʥʦʤ 

ʬʦʨʤʫʻʪʴʩʷ ʧʦʛʽʣʢʦʚʠʡ  ʰʣʷʭ ʚʠʷʚʣʝʥʥʷ ʪʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʧʨʠʯʠʥʥʦ-

ʥʘʩʣʽʜʢʦʚʠʭ ʟʚ'ʷʟʢʽʚ, ʱʦ ʧʦʻʜʥʫʶʪʴʩʷ ʣʦʛʽʯʥʠʤʠ ʦʧʝʨʘʮʽʷʤʠ, ʤʽʞ 

ʧʨʠʯʠʥʥʠʤʠ ʧʦʜʽʷʤʠ ʪʘ ʩʫʧʨʦʚʦʜʞʫʶʯʠʤʠ ʾʭ ʥʘʩʣʽʜʢʘʤʠ [3]. 

ɹʘʟʘ ʜʘʥʠʭ, ʱʦ ʥʘʧʦʚʥʶʻʪʴʩʷ ʬʦʨʤʘʣʽʟʦʚʘʥʠʤʠ ʟʘʧʠʩʘʤʠ ʧʨʦ 

ʡʤʦʚʽʨʥʦʩʪʽ  ʧʦʜʽʡ, ʾʭ ʘʪʨʠʙʫʪʠ, ʩʪʘʥ ʪʘ ʚʘʛʦʚʽ ʦʮʽʥʢʠ ʬʦʨʤʫʻʪʴʩʷ ʚʥʝʩʝʥʥʷʤ 

ʧʦʪʦʯʥʠʭ ʜʝʨʝʚ.  

ʃʦʛʽʯʥʽ ʟʚ'ʷʟʢʠ ʟôʻʜʥʫʶʪʴ ʧʦʜʽʾ ʟʛʽʜʥʦ ʟʘ ʾʭ ʧʨʠʟʥʘʯʝʥʥʷʤʠ ʪʘ 

ʧʦʩʣʽʜʦʚʥʽʩʪʶ. ʃʦʛʽʯʥʠʡ ʟʚ'ʷʟʦʢ ʩʪʚʦʨʶʻʪʴʩʷ ʟʘ ʜʦʧʦʤʦʛʦʶ ʥʘʩʪʫʧʥʦʾ 

ʣʦʛʽʯʥʦʾ ʣʽʥʛʚʽʩʪʠʢʠ: 

ï ʣʦʛʽʯʥʘ ʦʧʝʨʘʮʽʷ ñANDò. ʎʷ ʦʧʝʨʘʮʽʷ ʚʽʜʧʦʚʽʜʘʻ ʦʜʥʦʯʘʩʥʦ 

ʽʩʥʫʶʯʠʤ ʧʦʜʽʷʤ ʧʨʠ ʫʤʦʚʽ ʦʙʦʚôʷʟʢʦʚʦʛʦ ʥʘʩʪʫʧʫ ʦʙʦʭ (ʘʙʦ ʙʽʣʴʰʝ) ʧʦʜʽʡ. 

ʎʽ ʧʦʜʽʾ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʩʧʽʣʴʥʠʭ. ʃʦʛʽʯʥʘ ʦʧʝʨʘʮʽʷ AND ç᾿è, ç&è ʚʽʜʧʦʚʽʜʘʻ 

ʘʣʛʝʙʨʘʾʯʥʽʡ ʦʧʝʨʘʮʽʾ ʜʦʙʫʪʢʫ. ʂ̔ ʥʮʝʚʘ ʡʤʦʚʽʨʥʽʩʪʴ ʻ ʜʦʙʫʪʢʦʤ 

ʡʤʦʚʽʨʥʦʩʪʝʡ ʚʭʽʜʥʠʭ ʧʦʜʽʡ. ʇʦʜʽʾ e1,...,en ʚ ʦʧʝʨʘʮʽʾ AND, ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ 

ʬʦʨʤʫʣʦʶ: 

Ô
=

=
n

i
ie PP

1

. (3.2) 

ï ʣʦʛʽʯʥʘ ʦʧʝʨʘʮʽʷ çORè. ʈʝʟʫʣʴʪʫʶʯʘ ʧʦʜʽʷ ʟʜʽʡʩʥʶʻʪʴʩʷ ʧʨʠ 

ʨʝʘʣʽʟʘʮʽʾ ʙʫʜʴ-ʷʢʦʾ ʟ ʧʝʨʚʠʥʥʠʭ ʧʦʜʽʡ. ʇʦʜʽʾ ʧʨʠ ʮʴʦʤʫ ʻ ʥʝʟʘʣʝʞʥʠʤʠ ʪʘ 

çʩʫʤʽʩʥʠʤʠè (ʤʦʞʫʪʴ ʚʽʜʙʫʚʘʪʠʩʷ ʥʝʟʘʣʝʞʥʦ ʦʜʠʥʝ ʚʽʜ ʦʜʥʦʛʦ). ʃʦʛʽʯʥʘ 

ʦʧʝʨʘʮʽʷ OR ç῀è ʤʦʞʝ ʦʟʥʘʯʘʪʠ ʡʤʦʚʽʨʥʽʩʪʴ  ʨʝʘʣʽʟʘʮʽʾ ʧʦʜʽʾ çeè ʟʘ 

ʬʦʨʤʫʣʦʶ: 

( )Ô
=

--=
n

i
ie PP

1

11 . (3.3) 

 

ï ʣʦʛʽʯʥʘ ʦʧʝʨʘʮʽʷ çXORè. ʆʟʥʘʯʘʻ ʚʠʢʦʥʘʥʥʷ ʧʦʜʽʾ ʧʨʠ ʫʤʦʚʽ, ʱʦ 

ʚʽʜʙʫʚʘʻʪʴʩʷ ʭʦʯʘ ʙ ʦʜʥʘ ʟ ʚʠʭʽʜʥʠʭ ʧʦʜʽʡ ʟ ʦʙʦʚôʷʟʢʦʚʠʤ ʟʘʧʝʨʝʯʝʥʥʷʤ 

ʽʥʰʠʭ ʧʦʜʽʡ. ʊʘʢʽ  ʧʦʜʽʾ ʻ çʥʝʩʫʤʽʩʥʠʤʠè ʪʘ ʟʘʣʝʞʥʠʤʠ ʦʜʥʘ ʚʽʜ ʦʜʥʦʾ. 
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ʃʦʛʽʯʥʘ ʦʧʝʨʘʮʽʷ ʍOR  ʜʣʷ ʤʥʦʞʠʥʠ ʧʦʜʽʡ ʝ1,...,en ʦʟʥʘʯʘʻ ʡʤʦʚʽʨʥʽʩʪʴ 

ʨʝʘʣʽʟʘʮʽʾ ʢʦʥʝʯʥʦʾ ʧʦʜʽʾ çeè ʷʢ: 

ä
=

=
n

i
ie PP

1

. (3.4) 

ɺʭʽʜʥʽ ʧʦʜʽʾ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʥʘʩʪʫʧʥʠʭ ʪʠʧʽʚ: 

ï ʧʝʨʚʠʥʥʘ ʧʦʜʽʷ (basic) ï ʧʨʠʩʫʪʥʷ ʚ ʜʝʨʝʚʽ, ʦʧʠʩ ʪʝʢʩʪʦʚʠʡ,  

ʚʠʟʥʘʯʝʥʘ ʘʙʦ ʚʚʝʜʝʥʘ ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʥʠʢʥʝʥʥʷ; 

ï ʧʦʜʽʷ ʟʦʚʥʽʰʥʴʦʛʦ ʜʞʝʨʝʣʘ (external) ï ʩʪʚʦʨʝʥʘ ʚ ʽʥʰʦʤʫ FTA. ɼʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʪʘ ʚʢʣʶʯʝʥʥʷ ʟ ʟʦʚʥʽʰʥʽʭ ʨʦʟʨʦʙʦʢ; 

ï ʥʝʨʦʟʨʦʙʣʝʥʽ (undeveloped) ï ʥʝ ʧʦʚʥʘ ʨʦʟʨʦʙʢʘ, ʟ ʤʦʞʣʠʚʽʩʪʶ 

ʚʥʝʩʝʥʥʷ ʧʝʨʝʜʙʘʯʘʻʤʠʭ ʜʘʥʠʭ.. 

ɺʩʽ ʧʝʨʝʣʽʯʝʥʽ ʪʠʧʠ  ʧʦʜʽʡ ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘ ʨʠʩ 3.3: 

 

 

ʈʠʩʫʥʦʢ 3.3 ï ʇʨʦʛʨʘʤʥʽ ʬʫʥʢʮʽʾ ʟʘʩʦʙʽʚ ʧʦʙʫʜʦʚʠ FTA 

 

1. Id ï ʽʜʝʥʪʠʬʽʢʘʮʽʡʥʠʡ ʥʦʤʝʨ ʘʥʘʣʽʟʦʚʘʥʦʛʦ ʧʨʦʮʝʩʫ. 

2. Tit ï ʟʘʛʦʣʦʚʦʢ ʚʝʨʰʠʥʠ. ɿʘʟʚʠʯʘʡ ʮʝ ʢʦʜ ʚʝʨʭʥʴʦʾ ʧʦʜʽʾ, ʱʦ 

ʚʽʜʧʦʚʽʜʘʻ ʩʠʩʪʝʤʽ ʢʦʜʫʚʘʥʥʷ ʧʨʠ ʘʥʘʣʽʟʽ ʧʨʦʮʝʩʽʚ ʚ ʢʦʤʧʘʥʽʾ. 

3. Descript ï ʦʧʠʩ ʥʘʣʝʞʥʦʩʪʽ ʚʝʨʰʠʥ ʛʨʘʬʘ ʧʦʜʽʷʤ. 

4. Memo ï ʤʝʤʦʨʘʥʜʫʤ ʜʣʷ ʩʧʝʮʠʬʽʢʘʮʽʾ ʧʦʜʽʡ ʽ ʦʩʦʙʣʠʚʦʩʪʝʡ ʜʣʷ 

ʧʨʦʮʝʩʫ. 



108 

 

5. Element Type ï ʪʠʧ ʣʦʛʽʯʥʦʾ ʦʧʝʨʘʮʽʾ ʘʙʦ ʣʦʛʽʯʥʦʛʦ ʟʚ'ʷʟʢʫ ʤʽʞ 

ʧʦʜʽʷʤʠ. 

6ï8. Probability ï ʡʤʦʚʽʨʥʦʩʪʽ ʧʦʜʽʾ: ʥʠʞʥʷ, ʩʝʨʝʜʥʷ, ʚʝʨʭʥʷ. 

9. Probability Art ï ʚʣʘʩʪʠʚʽʩʪʴ ʩʪʘʥʫ ʧʦʜʽʾ. ʗʢʱʦ ʧʦʜʽʷ ʚʭʦʜʠʪʴ ʜʦ 

ʩʢʣʘʜʫ ʟ ʜʝʢʽʣʴʢʦʭ ʪʘʢʠʭ ʞʝ ʧʦʜʽʡ, ʪʦ ʤʦʞʣʠʚʽ ʪʘʢʽ ʚʠʜʠ ʩʫʢʫʧʥʠʭ ʧʦʜʽʡ: 

ï Independent ï ʩʧʽʣʴʥʽ ʧʦʜʽʾ, ʥʝʟʘʣʝʞʥʽ - ʡʤʦʚʽʨʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ 

ʤʥʦʞʠʥʠ ʪʘʢʠʭ ʧʦʜʽʡ ʟ N ʦʙʯʠʩʣʶʻʪʴʩʷ ʟʘ ʬʦʨʤʫʣʦʶ: 

( )NpP --= 11
. (3.5) 

 

ʆʢʨʝʤʝ, ʮʽʣʢʦʤ ʧʦʙʫʜʦʚʘʥʝ FTA ʤʘʻ ʧʦʚʥʠʡ ʬʫʥʢʮʽʦʥʘʣ, ʚʠʩʪʫʧʘʻ ʚ 

ʷʢʦʩʪʽ ʨʦʟʨʘʭʫʥʢʦʚʦʾ ʤʦʜʝʣʽ, ʤʘʻ ʤʦʞʣʠʚʦʩʪʽ ʧʨʦʚʝʜʝʥʥʷ ʘʥʘʣʽʟʫ. 

ʈʦʟʨʘʭʫʚʘʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʡʤʦʚʽʨʥʦʩʪʽ ʤʦʞʣʠʚʝ ʜʣʷ ʚʩʽʭ 

ʧʨʦʤʽʞʢʦʚʠʭ ʧʝʨʝʪʠʥʽʚ ʛʽʣʦʢ ʜʝʨʝʚʘ. ʇʦʩʪʫʧʦʚʘ ʟʛʦʨʪʢʘ ʜʝʨʝʚʘ ʜʘʻ 

ʤʦʞʣʠʚʽʩʪʴ ʚʠʜʽʣʝʥʥʷ ʦʢʨʝʤʠʭ ʧʦʜʽʻʚʠʭ ʦʙôʻʜʥʘʥʴ ʪʘ ʚʠʨʘʭʦʚʫʚʘʪʠ ʾʭ ʚʘʛʠ, 

ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʧʦʨʽʚʥʷʣʴʥʦʤʫ ʘʥʘʣʽʟʽ. 

ʂʦʞʝʥ ʣʘʥʮʶʛ FTA, ʱʦ ʚʠʜʽʣʷʻʪʴʩʷ ʟ ʜʝʨʝʚʘ ʚʽʜ ʚʭʽʜʥʦʾ ʧʦʜʽʾ ʜʦ 

ʚʝʨʭʥʴʦʾ ʧʦʜʽʾ ʚʧʣʠʚʘʻ ʥʘ ʧʦʢʘʟʥʠʢ ʡʤʦʚʽʨʥʦʩʪʽ çʢʽʥʮʝʚʦʾ ʧʦʜʽʾè. ʂʦʞʥʘ 

ʛʽʣʢʘ ʤʘʻ ʧʦ ʨʽʟʥʦʤʫ ʟʚʘʞʝʥʽ ʧʦʢʘʟʥʠʢʠ ʚʫʟʣʽʚ ʪʘ ʟʘʡʤʘʻ ʩʚʦʾ ʤʽʩʮʝ ʧʨʠ 

ʩʦʨʪʫʚʘʥʥʽ. ɿ ʩʦʨʪʦʚʘʥʠʭ ʤʥʦʞʠʥ ʪʘʢʠʭ ʛʽʣʦʢ (ʜʽʻʚʠʭ ʧʦʻʜʥʘʥʴ) ʤʦʞʥʘ 

ʚʠʜʽʣʠʪʠ ʢʦʣʝʢʮʽʶ, ʚ ʢʦʪʨʽʡ ʚʘʛʠ ʾʾ ʝʣʝʤʝʥʪʽʚ ʧʝʨʝʚʠʱʫʶʪʴ (ʘʙʦ ʻ ʤʝʥʰʠʤʠ) 

ʚʩʪʘʥʦʚʣʝʥʠʭ ʟʘ ʧʦʢʘʟʥʠʢʘʤʠ ʢʨʠʪʝʨʽʾʚ, ʱʦ ʜʝʤʦʥʩʪʨʫʶʪʴ ʧʦʢʘʟʥʠʢʠ ʩʪʘʥʫ 

ʟʘ ʮʽʣʷʤʠ ʘʥʘʣʽʟʫ. ʊʘʢʠʤ ʯʠʥʦʤ ʤʦʞʣʠʚʦ ʰʣʷʭʦʤ ʧʦʙʫʜʦʚʠ ʤʥʦʞʠʥ ʛʽʣʦʢ 

ʜʝʨʝʚʘ ʟʜʽʡʩʥʠʪʠ ʬʫʥʢʮʽʶ ʦʧʪʠʤʘʣʴʥʦʛʦ ʧʨʦʩʫʚʘʥʥʷ ʜʦ ʬʨʦʥʪʫ ʇʘʨʝʪʦ. 

ʄʝʪʦʜʠ ʘʥʘʣʽʟʫ, ʚ ʷʢʦʤʫ ʨʝʘʣʽʟʫʻʪʴʩʷ ʧʽʜʭʽʜ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʢʦʝʬʽʮʽʻʥʪʽʚ, ʱʦ ʚʩʪʘʥʦʚʣʶʶʪʴ ʚʘʛʦʚʽ ʧʝʨʝʚʘʛʠ ʧʦʣʷʛʘʻ ʚ ʥʘʩʪʫʧʥʦʤʫ: 

ʦʙʯʠʩʣʶʶʪʴʩʷ ʡʤʦʚʽʨʥʦʩʪʽ ʚʝʨʭʥʴʦʾ ʧʦʜʽʾ ʜʝʨʝʚʘ P(X) ʧʨʠ ʦʪʨʠʤʘʥʠʭ 

ʟʥʘʯʝʥʥʷʭ ʡʤʦʚʽʨʥʦʩʪʽ ʧʦʜʽʡ ʚ ʛʽʣʮʽ, ʈ(1) ï ʚʠʨʘʭʫʚʘʥʘ ʡʤʦʚʽʨʥʽʩʪʴ ʚʝʨʭʥʴʦʾ 

ʧʦʜʽʾ ʧʨʠ ʽ ʡʤʦʚʽʨʥʦʩʪʽ ʧʦʜʽʾ, ʱʦ ʘʥʘʣʽʟʫʻʤʘ ʨʽʚʥʦʶ ʦʜʠʥʠʮʽ, ʈ(0) - 

ʡʤʦʚʽʨʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʚʝʨʭʥʴʦʾ ʧʦʜʽʾ ʧʨʠ ʫʤʦʚʽ, ʱʦ ʧʦʜʽʾ, ʷʢʘ ʘʥʘʣʽʟʫʻʪʴʩʷ 

ʨʽʚʥʘ ʥʫʣʶ. 
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ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʜʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘʩʪʫʧʥʽ ʢʦʝʬʽʮʽʻʥʪʠ: 

1. Birnbaum: ʆʙʯʠʩʣʶʻʪʴʩʷ: V(x)= ʈ(1)-ʈ(0).  

2. RRR ï Risk Reduction Ratio: RRR=P(X)/P(0), P(0)Í0.  

3. RIR ï Risk Increase Ratio: RIR=P(1)/P(X)  

4. (P(1) ï P(0))*P(A)/P(X) ï Criticality Importance Measure, ʜʝ P(A) ï 

ʡʤʦʚʽʨʥʽʩʪʴ ʚʠʭʽʜʥʦʾ ʧʦʜʽʾ, P(X)Í0. 

ɺʩʽ ʦʙʯʠʩʣʶʚʘʥʽ ʚʝʣʠʯʠʥʠ ʤʦʞʫʪʴ ʙʫʪʠ ʩʦʨʪʦʚʘʥʽ ʽ ʧʦʢʘʟʫʚʘʪʠ ʛʽʣʢʠ 

ʜʝʨʝʚʘ ʚʽʜʧʦʚʽʜʥʦ ʜʦ ʩʦʨʪʫʚʘʥʥʷ. 

ɼʣʷ ʦʮʽʥʢʠ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʥʘʜʽʡʥʦʩʪʽ ʚʧʣʠʚʦʚʠʭ ʨʽʰʝʥʴ ʥʘ ʧʨʦʮʝʩʠ 

ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ 

ʜʠʩʢʨʝʪʥʦ-ʧʦʩʪʘʜʽʡʥʘ ʤʦʜʝʣʴ.  

ɺʽʜʧʦʚʽʜʥʦ ʜʦ ʜʦʢʫʤʝʥʪʽʚ (IEC 62502 1.0) "Analysis techniques for 

dependability ï Event tree analysis (ETA)" ʧʨʦʧʦʥʫʻʪʴʩʷ ʚʠʢʦʨʠʩʪʘʪʠ ʘʥʘʣʽʟ  

ʜʝʨʝʚ ʧʦʜʽʡ. ɼʦ ʚʧʣʠʚʦʚʠʭ ʧʦʜʽʡ ʚʽʜʥʦʩʷʪʴʩʷ ʨʝʘʣʽʟʘʮʽʾ ʨʽʰʝʥʴ 

ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʢʘʜʨʦʚʦʛʦ, ʬʽʥʘʥʩʦʚʦʛʦ, ʪʘʢʪʠʯʥʦʛʦ ʪʘ ʩʪʨʘʪʝʛʽʯʥʦʛʦ 

ʭʘʨʘʢʪʝʨʫ, ʱʦ ʧʦʚʝʨʪʘʶʪʴ ʨʦʟʚʠʪʦʢ ʧʦʜʽʡ ʚ ʙʽʢ, ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʮʽʣʴʦʚʠʤ 

ʬʫʥʢʮʽʷʤ, ʧʦʩʪʘʚʣʝʥʠʤ ʚ ʧʨʦʮʝʩʽ ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ ʪʘ ʙʫʜʫʶʪʴ ʩʮʝʥʘʨʽʾ 

ʨʦʟʚʠʪʢʫ (ʧʨʦʮʝʩʠ) ʩʪʘʥʫ ʢʦʤʧʘʥʽʡ. 

ETA ï ʣʦʛʽʯʥʘ ʩʪʨʫʢʪʫʨʥʘ ʤʦʜʫʣʴ, ʷʢʘ ʚʽʜʦʙʨʘʞʘʻ ʧʨʦʮʝʩ ʨʦʟʚʠʪʢʫ 

ʩʪʘʥʫ ʢʦʤʧʘʥʽʡ, ʱʦ ʨʝʘʣʽʟʫʶʪʴʩʷ ʚʥʘʩʣʽʜʦʢ ʚʧʣʠʚʘʶʯʦʾ ʧʦʜʽʾ ʟ ʡʤʦʚʽʨʥʦʩʪʽ 

ʾʾ ʨʝʘʣʽʟʘʮʽʾ. ʉʮʝʥʘʨʽʾ ʥʘʩʣʽʜʢʽʚ ʧʨʠ ʮʴʦʤʫ ʚʠʥʠʢʘʶʪʴ ʨʦʟʛʘʣʫʞʝʥʥʷʤʠ ʟʘ 

ʙʽʥʘʨʥʠʤ ʧʨʠʥʮʠʧʦʤ ʪʘ ʛʽʣʢʠ ʧʦʜʽʡ ʨʦʟʜʽʣʷʶʪʴʩʷ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ 

ʚʠʢʦʥʘʥʥʷ ʘʙʦ ʚʽʜʤʦʚʠ ʚʧʣʠʚʫ ʟ ʚʠʟʥʘʯʝʥʦʶ ʡʤʦʚʽʨʥʽʩʪʶ. 

ETA ʙʫʜʫʚʘʪʠ ʪʨʫʜʥʽʰʝ, ʥʽʞ FTA, ʭʦʯʘ, ʢʽʣʴʢʽʩʪʴ ʪʘ ʩʢʣʘʜʥʽʩʪʴ  

ʚʧʣʠʚʘʶʯʠʭ ʧʦʜʽʡ ʟʥʘʯʥʦ ʤʝʥʰʘ, ʥʽʞ ʟʚʠʯʘʡʥʠʭ ʧʨʦʮʝʩʫʘʣʴʥʠʭ ʧʦʜʽʡ. 

ʅʘʡʙʽʣʴʰ ʩʢʣʘʜʥʠʤʠ ʻ ʧʨʦʮʝʩʠ, ʱʦ ʧʦʚôʷʟʘʥʽ ʟʚʦʨʦʪʥʠʤʠ ʟʚôʷʟʢʘʤʠ. 

ʅʘʧʨʠʢʣʘʜ: ʂʘʜʨʦʚʝ ʨʽʰʝʥʥʷ ʧʦ ʫʢʨʽʧʣʝʥʥʶ ʢʦʤʘʥʜʠ ʨʦʟʨʦʙʥʠʢʽʚ ʚʝʜʝ ʜʦ 

ʪʦʛʦ, ʱʦ ʟʙʽʣʴʰʫʶʪʴʩʷ ʢʚʘʣʽʬʽʢʘʮʽʡʥʠʡ ʨʽʚʝʥʴ, ʘʣʝ ʥʦʚʘ ʢʦʤʘʥʜʘ ʤʝʥʰ 

ʩʧʨʘʮʴʦʚʘʥʘ ʪʘ,  ʢʨʽʤ ʪʦʛʦ, ʮʝ ʚʠʢʣʠʢʘʻ ʟʙʽʣʴʰʝʥʥʷ ʚʠʪʨʘʪ ʥʘ ʦʧʣʘʪʫ ʧʨʘʮʽ. 

ɯʥʰʽ ʧʨʦʮʝʩʠ ʨʦʟʚʠʚʘʶʪʴʩʷ ʪʘʢʠʤ ʯʠʥʦʤ ʟ ʟʚʦʨʦʪʥʽʤ ʚʧʣʠʚʦʤ, ʱʦ ʩʢʣʘʜʥʦ 
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ʬʦʨʤʘʣʽʟʫʚʘʪʠ ʪʘ ʚʠʟʥʘʯʘʪʠ ʦʜʥʦʟʥʘʯʥʽ ʥʘʩʣʽʜʢʠ. ʄʦʞʣʠʚʦ, ʜʝʷʢʽ ʥʘʩʣʽʜʢʠ 

ʧʦʪʨʽʙʥʦ ʚʜʨʫʛʝ ʧʝʨʝʛʣʷʜʘʪʠ ʟʘʩʦʙʘʤʠ FAT.  

ʄʝʪʦʜ ETA ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ: 

ô ʚʠʜʽʣʠʪʠ ʩʮʝʥʘʨʽʾ ʨʦʟʚʠʪʢʫ, ʱʦ ʥʘʣʝʞʘʪʴ ʜʦ ʧʨʠʡʥʷʪʥʠʭ ʥʘʩʣʽʜʢʽʚ 

ʪʘ ʚʠʟʥʘʯʠʪʠ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʩʝʨʝʜ ʤʥʦʞʠʥ ʨʦʟʪʘʰʫʚʘʥʥʷ ʪʘʢʠʭ ʩʮʝʥʘʨʽʾʚ ʟʘ 

ʟʥʘʯʝʥʥʷʤ ʧʦ ʥʘʜʽʡʥʦʩʪʽ, ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʢʦʥʢʫʨʝʥʪʦʩʧʨʦʤʦʞʥʦʩʪʽ; 

ô ʘʥʘʣʽʟʫʚʘʪʠ ʽ ʬʦʨʤʫʚʘʪʠ ʢʦʣʝʢʮʽʾ ʩʮʝʥʘʨʽʾʚ, ʥʘʩʣʽʜʢʠ ʨʦʟʚʠʪʢʫ ʷʢʠʭ 

ʪʘ ʧʦʢʘʟʥʠʢʠ ʨʠʟʠʢʫ ʜʦʟʚʦʣʷʶʪʴ ʧʨʦʚʦʜʠʪʠ ʧʨʦʮʝʜʫʨʠ ʦʧʪʠʤʽʟʘʮʽʾ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʦʭʘʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʦʜʽʡ. 

ɺ ʦʩʥʦʚʽ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ ʣʝʞʠʪʴ ʨʦʟʨʦʙʢʘ ʣʦʛʽʯʥʦʾ ʩʭʝʤʠ ʧʨʦʮʝʩʽʚ ʟʘ 

ʧʨʠʥʮʠʧʦʤ çʩʧʨʘʮʶʚʘʥʥʷ-ʚʽʜʤʦʚʘè ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʠʥʘʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʪʘ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʧʦʜʽʡ ʚʧʣʠʚʫ, ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘʢʦʛʦ ʚʧʣʠʚʫ, ʡʤʦʚʽʨʥʦʩʪʝʡ ʷʢ 

ʧʦʯʘʪʢʦʚʠʭ ʧʦʜʽʡ ʪʘʢ ʽ ʩʪʚʦʨʝʥʠʭ ʥʠʤʠ ʥʘʩʣʽʜʢʽʚ, ʡʤʦʚʽʨʥʽʩʪʴ ʢʦʪʨʠʭ 

ʚʠʟʥʘʯʘʻʪʴʩʷ ʣʦʛʽʯʥʠʤʠ ʦʧʝʨʘʮʽʷʤʠ, ʧʝʨʝʣʽʯʝʥʠʤʠ ʚ ETA. ʂʦʞʝʥ ʚʠʜʽʣʝʥʠʡ 

ʩʮʝʥʘʨʽʡ ʘʥʘʣʽʟʫʻʪʴʩʷ ʝʢʩʧʝʨʪʘʤʠ ʤʦʜʝʣʷʤʠ ʢʣʘʩʫ ABC, ʘʙʦ ʽʥʰʠʭ, 

ʚʠʙʨʘʥʠʭ ʝʢʩʧʝʨʪʘʤʠ ʪʘ ʧʝʨʝʚʽʨʝʥʠʤʠ ʧʨʠ ʘʥʘʣʽʟʽ ʘʥʘʣʦʛʽʯʥʠʭ ʧʨʦʮʝʩʽʚ. ʅʘ 

ʨʠʩ. 3.5 ʧʦʢʘʟʘʥʠʡ ʧʨʠʢʣʘʜ ʙʽʥʘʨʥʦʛʦ ʨʦʟʛʘʣʫʞʝʥʥʷ ʜʝʨʝʚʘ ʧʦʜʽʡ. 

ʇʦʰʫʢ ʧʦʜʽʡ ʟʽ ʟʙʠʪʢʦʤ ʧʨʦʭʦʜʠʪʴ ʧʨʠ ʘʥʘʣʽʟʫ ʜʝʨʝʚʘ ʧʦʜʽʡ (ɽTA) ʽ 

ʧʦ  ʬʘʢʪʠʯʥʠʤ  ʥʘʩʣʽʜʢʘʤ, ʷʢʠʤʠ ʟʘʚʝʨʰʫʶʪʴʩʷ ʧʨʦʮʝʩʠ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ. 

ʊʘʢʘ ʧʦʜʽʷ ʧʨʝʜʩʪʘʚʣʷʻʪʴʩʷ ʷʢ ʚʭʽʜʥʽ ʧʦʜʽʾ ʥʘ ʚʝʨʭʥʽʡ ʯʘʩʪʠʥʽ ɽʊɸ (ʜʠʚ. ʨʠʩ. 

3.6). ʆʜʥʽʡ ʧʦʜʽʾ ʚʽʜʧʦʚʽʜʘʻ ʦʜʠʥ ʚʫʟʦʣ ʥʘ ʮʴʦʤʫ ʨʽʚʥʽ. ɺʩʴʦʛʦ 

ʽʜʝʥʪʠʬʽʢʦʚʘʥʦ ʪʘʢʠʭ ʧʦʜʽʡ ʻ k. 

ʇʨʦʮʝʩʠ ʨʦʟʚʠʪʢʫ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʥʘʩʪʫʧʥʠʭ ʧʦʜʽʡ ʪʘ ʤʦʞʫʪʴ ʙʫʪʠ 

ʧʨʦʷʚʣʝʥʽ ʥʘ ʥʘʩʪʫʧʥʦʤʫ ʨʦʟʜʚʦʻʥʥʽ ETA.  

ʂʦʞʥʘ i-ʘ ʛʽʣʢʘ ɽʊɸ ʽʟ ʟʘʛʘʣʴʥʦʛʦ ʯʠʩʣʘ ʂ ʧʨʝʜʩʪʘʚʣʷʻ ʩʦʙʦʶ ʧʝʚʥʠʡ 

ʩʮʝʥʘʨʽʡ, ʜʣʷ ʷʢʦʛʦ ʚʠʟʥʘʯʘʻʪʴʩʷ ʥʘʩʣʽʜʦʢ, ʱʦ ʬʽʢʩʫʻʪʴʩʷ ʚ ʢʦʣʝʢʮʽʶ 

ʧʨʠʙʫʪʢʽʚ ʘʙʦ ʟʙʠʪʢʽʚ. ɯʤʦʚʽʨʥʽʩʪʴ ʧʨʦʷʚʫ i-ʛʦ ʩʮʝʥʘʨʽʶ 
iP  ï ʫʤʦʚʥʘ 

ʡʤʦʚʽʨʥʽʩʪʴ ʢʽʥʮʝʚʦʛʦ ʚʫʟʣʘ ʜʘʥʦʾ ʛʽʣʢʠ ɽʊɸ.  
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ʈʠʩʫʥʦʢ 3.5 ï ʇʨʠʢʣʘʜ ʙʽʥʘʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʦʜʽʡ ʚ ETA 

 

ɼʣʷ ʙʫʜʴ-ʷʢʦʛʦ ʨʽʚʥʷ ETA ʚʠʟʥʘʯʘʶʪʴʩʷ ʡʤʦʚʽʨʥʦʩʪʽ ʥʘʩʪʘʥʥʷ 

ʤʦʞʣʠʚʠʭ ʥʘʩʣʽʜʢʽʚ, ʽ ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʪʘʢʠʭ ʥʘʩʣʽʜʢʽʚ. ʂʨʽʤ ʪʦʛʦ, ʚʩʽ 

ʚʠʟʥʘʯʝʥʽ ʧʦʜʽʾ ʥʘ ʚʠʙʨʘʥʦʤʫ ʨʽʚʥʽ ʛʨʫʧʫʶʪʴʩʷ ʟʘ ʩʪʘʥʘʤʠ ʚ ʤʥʦʞʠʥʠ, ʜʣʷ 

ʷʢʠʭ ʧʦʚʥʘ ʚʽʨʦʛʽʜʥʽʩʪʴ ʤʘʻ ʧʽʜʩʫʤʢʦʚʝ ʟʥʘʯʝʥʥʷ = 1. ʁʤʦʚʽʨʥʦʩʪʽ 
1P , 

2P , ..., 

iP  ʨʦʟʨʘʭʦʚʫʶʪʴʩʷ ʟʘ ʩʭʝʤʦʶ ʨʦʟʪʘʰʫʚʘʥʥʷ ʚ ʛʽʣʢʘʭ ETA. ʂʦʞʥʦʤʫ 

ʟʥʘʯʝʥʥʶ ʚʽʨʦʛʽʜʥʦʩʪʽ ʚʽʜʧʦʚʽʜʘʻ ʟʥʘʯʝʥʥʷ ʥʘʩʣʽʜʢʽʚ 1
U , 2

U , ..., i
U . 

ɺʠʨʘʭʫʚʘʥʥʷ ʤʦʞʣʠʚʠʭ ʟʙʠʪʢʽʚ ʪʘ ʧʦʩʪʘʚʣʝʥʘ ʾʤ ʚ ʩʶʨʻʢʪʠʚʥʫ 

ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʥʦʞʠʥʘ ʚʽʨʦʛʽʜʥʦʩʪʽ, ʚʠʨʘʭʫʚʘʥʘ ʟʘ ʣʦʛʽʯʥʠʤʠ ʟʚôʷʟʢʘʤʠ 

ʜʦʟʚʦʣʷʻ ʚʽʜʦʢʨʝʤʠʪʠ ʦʙʣʘʩʪʴ ʩʮʝʥʘʨʽʾʚ, ʱʦ ʥʝ ʤʦʞʝ ʙʫʪʠ ʟʘʩʪʦʩʦʚʘʥʘ ʜʣʷ 

ʧʦʰʫʢʫ ʨʘʮʽʦʥʘʣʴʥʠʭ ʦʧʪʠʤʽʟʦʚʘʥʠʭ ʨʽʰʝʥʴ. ʆʜʥʘʢ ʧʦʚʥʽʩʪʶ ʚʠʢʣʶʯʠʪʠ 

ʪʘʢʽ ʩʮʝʥʘʨʽʾ ʥʝʤʦʞʣʠʚʦ ʟʘ ʟʥʘʯʝʥʥʷʤ ʚʽʨʦʛʽʜʥʦʩʪʽ ʾʭ ʨʝʘʣʽʟʘʮʽʾ ʪʘ ʟʘ 

ʧʨʠʥʮʠʧʦʤ ʚʟʘʻʤʦʧʦʚôʷʟʘʥʠʭ ʤʽʞ ʩʦʙʦʶ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʧʦʜʽʡ.  

ʄʝʪʦʜ ʘʥʘʣʽʟʫ ɽʊɸ ʪʘ ʣʦʛʽʯʥʠʭ ʟʚ'ʷʟʢʽʚ ʧʦʜʽʡ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ 

ʨʘʟʦʤ ʟ ʚʝʨʙʘʣʴʥʠʤ ʚʠʟʥʘʯʝʥʥʷʤ ʡʤʦʚʽʨʥʦʩʪʝʡ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ ʪʘ ʥʘʩʪʘʥʥʷ 

ʤʦʞʣʠʚʠʭ ʥʘʩʣʽʜʢʽʚ. ʇʨʠ ʮʴʦʤʫ ʡʤʦʚʽʨʥʦʩʪʷʤ ʟʙʠʪʢʽʚ ʽ ʧʨʠʙʫʪʢʽʚ 1
P , 2

P , ..., 

L
P  ʩʪʘʚʣʷʪʴ ʫ ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ 1

A , 2
A , ..., L

A , ʜʝ L ï 

ʢʽʣʴʢʽʩʪʴ ʧʦʜʽʡ, ʟʚʝʜʝʥʠʭ ʚ ʢʦʣʝʢʮʽʶ.  
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ʈʠʩʫʥʦʢ 3.6 ï ʇʨʠʢʣʘʜ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ. ʉʭʝʤʘ ʨʦʟʨʘʭʫʥʢʫ ʡʤʦʚʽʨʥʦʩʪʽ 

ʥʘʩʪʘʥʥʷ ʟʙʠʪʢʫ 

 

ɯʤʦʚʽʨʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʧʽʜʩʫʤʢʦʚʦʛʦ ʥʘʩʣʽʜʢʫ (ʧʦʟʠʪʠʚʥʦʛʦ ʘʙʦ 

ʥʝʛʘʪʠʚʥʦʛʦ), ʷʢʠʡ ʥʘʩʪʫʧʘʻ ʜʣʷ  j-ʾ ʧʦʜʽʾ, ʚʠʟʥʘʯʘʶʪʴ ʟʘ ʥʘʩʪʫʧʥʦʶ 

ʬʦʨʤʫʣʦʶ: 

ä
+

=

=
1

1

k

j
j

j

j

A

A
P . 

(3.6) 

ʊʘʢʠʤʠ ʞ ʤʝʪʦʜʘʤʠ ʤʦʞʫʪʴ ʙʫʪʠ ʚʠʨʘʭʫʚʘʥʽ ʧʦʢʘʟʥʠʢʠ ʙʫʜʴ-ʷʢʠʭ 

ʽʥʰʠʭ ʥʘʩʣʽʜʢʽʚ, ʱʦ ʚʽʜʥʦʩʽʪʴʩʷ ʜʦ ʧʦʜʽʡ, ʷʢʽ ʤʦʞʫʪʴ ʙʫʪʠ ʢʚʘʣʽʬʽʢʦʚʘʥʽ ʥʘ 

ʷʢ ʧʦʟʠʪʠʚʥʽ ʪʘ ʥʝʛʘʪʠʚʥʽ, ʘʣʝ ʡ ʟʘ ʜʨʫʛʠʤʠ ʧʦʥʷʪʪʷʤʠ, ʥʘʧʨʠʢʣʘʜ çʥʝ 

ʜʦʧʫʩʪʠʤʽè ʟʘ ʚʠʤʦʛʘʤʠ ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʘʙʦ ʜʦʙʨʦʯʝʩʥʦʩʪʽ ʪʘ ʽʥʰʝ. 

 ɸʥʘʣʽʟ ʜʝʨʝʚ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʚʠʜʽʣʝʥʥʷ: 

1. ʢʦʣʝʢʮʽʡ ʩʮʝʥʘʨʽʾʚ ʟ ʜʦʧʫʩʪʠʤʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʨʠʟʠʢʫ; 
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2. ʩʮʝʥʘʨʽʷʤʠ, ʱʦ ʦʜʥʦʟʥʘʯʥʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʧʨʠʙʫʪʢʽʚ; 

3. ʩʮʝʥʘʨʽʷʤ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ ʟʙʠʪʢʽʚ ʽ ʷʢʽ ʥʝʤʦʞʣʠʚʦ ʚʠʢʣʶʯʠʪʠ ʟ 

ʨʦʟʛʣʷʜʘʥʥʷ ʷʢ ʦʙʫʤʦʚʣʝʥʽ ʣʦʛʽʯʥʠʤʠ ʟʚôʷʟʢʘʤʠ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ.  

 

3.3 ʆʮʽʥʢʘ ʜʠʥʘʤʽʯʥʠʭ ʥʘʩʣʽʜʢʽʚ ʧʨʠʡʥʷʪʠʭ ʨʽʰʝʥʴ 

 

ʆʜʥʠʤ ʟ ʥʘʡʙʽʣʴʰ ʩʢʣʘʜʥʠʭ ʟʘʚʜʘʥʴ ʧʨʠ ʧʨʠʡʥʷʪʪʽ ʨʽʰʝʥʴ ʱʦʜʦ 

ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʦʮʝʩʽʚ ɯʊ ʢʦʤʧʘʥʽʡ ʻ ʦʮʽʥʢʘ ʯʘʩʫ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʴ 

ʨʦʟʨʦʙʦʢ. ɹʝʟʫʤʦʚʥʦ, ʯʘʩ ʚʠʢʦʥʘʥʥʷ ʝʣʝʤʝʥʪʽʚ ʧʨʦʝʢʪʫ ï ʮʝ ʩʪʦʭʘʩʪʠʯʥʘ 

ʚʝʣʠʯʠʥʘ. ʊʦʤʫ ʚʦʥʘ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʚʧʣʠʚʘʻ ʥʘ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ 

ʨʠʟʠʢʫ.  

ʅʝ ʽʩʥʫʻ ʤʦʜʝʣʝʡ ʚʠʟʥʘʯʝʥʥʷ ʪʦʯʥʦʛʦ ʯʘʩʫ ʨʦʟʨʦʙʦʢ ʽ, ʩʢʦʨʽʰʝ ʟʘ ʚʩʝ, 

ʾʭ ʥʝʤʦʞʣʠʚʦ ʨʦʟʨʦʙʠʪʠ. ʎʝ ʟʫʤʦʚʣʝʥʦ ʙʘʛʘʪʴʤʘ ʧʦʩʪʽʡʥʦ ʟʤʽʥʥʠʤʠ 

ʬʘʢʪʦʨʘʤʠ ʪʘ ʙʝʟʧʝʨʝʨʚʥʠʤʠ ʫʜʦʩʢʦʥʘʣʝʥʥʷʤʠ ʪʝʭʥʦʣʦʛʽʡ ʪʘ 

ʽʥʩʪʨʫʤʝʥʪʘʨʽʶ ʨʦʟʨʦʙʦʢ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ.  

ʆʜʥʘʢ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʜʝʷʢʽ ʟ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʤʦʜʝʣʝʡ ʪʘ 

ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʯʘʩʫ ʨʦʟʨʦʙʦʢ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʻʤʥʦʩʪʽ ʧʨʦʝʢʪʽʚ, ʮʽʣʝʡ ʪʘ 

ʟʘʜʘʯ ʝʢʩʧʝʨʪʽʚ ʪʘ ʽʥʰʠʭ ʬʘʢʪʦʨʽʚ.  

ɺ ʮʴʦʤʫ ʧʽʜʨʦʟʜʽʣʽ ʘʚʪʦʨ ʧʨʦʧʦʥʫʻ ʜʝʷʢʽ ʚʜʦʩʢʦʥʘʣʝʥʽ ʤʝʪʦʜʠ ʜʣʷ 

ʧʨʘʢʪʠʯʥʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ. 

ʇʝʨʰʘ ʤʦʜʝʣʴ, ʱʦ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʨʠʩʪʘʥʘ ʜʣʷ ʢʽʣʴʢʽʩʥʦʾ ʦʮʽʥʢʠ 

ʥʘʚʘʥʪʘʞʝʥʥʷ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʽʚ, ʮʝ Constructive Cost Model (COCOMO) ʪʘ 

ʾʾ ʤʦʜʠʬʽʢʘʮʽʾ [4]. 

ɽʬʝʢʪʠʚʥʽʩʪʴ ʥʘʚʘʥʪʘʞʝʥʥʷ ʨʦʟʨʦʙʢʠ Ef  ʚʠʨʘʭʦʚʫʻʪʴʩʷ ʚ ʯʦʣʦʚʽʢʦ-

ʤʽʩʷʮʷʭ ʨʦʟʨʦʙʢʠ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʻʤʥʦʩʪʽ ʚʭʽʜʥʠʭ ʢʦʤʘʥʜ ʚ ʪʠʩʷʯʘʭ 

(ʤʦʞʣʠʚʦ, ʚʠʨʘʞʝʥʠʭ ʚ ʢʽʣʴʢʦʩʪʽ ʬʫʥʢʮʽʦʥʘʣʫ, ʧʦʤʥʦʞʝʥʦʛʦ ʥʘ ʢʦʝʬʽʮʽʻʥʪʠ 

ʪʨʫʜʦʚʠʭ ʚʠʪʨʘʪ) KLC [5]: 

ÔÖÖ= ijCKLSEf 0.3 , (3.7) 

ʜʝ 
ijC  ï ʢʦʝʬʽʮʽʻʥʪʠ ʟʤʽʥʠ ʪʨʫʜʦʚʠʪʨʘʪ. 
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ʅʘʡʙʽʣʴʰʠʤ ʥʝʜʦʣʽʢʦʤ ʪʘʢʦʾ ʤʦʜʝʣʽ ʻ ʚʠʨʘʭʫʚʘʥʥʷ ʢʽʣʴʢʦʩʪʽ ʫʤʦʚʥʠʭ 

ʩʪʨʦʢ ʢʦʜʫ. ʊʦʤʫ ʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʤʦʜʠʬʽʢʘʮʽʶ ʮʽʻʾ 

ʤʦʜʝʣʽ ʫ ʚʠʛʣʷʜʽ [6]. 

ʅʘʡʙʽʣʴʰ ʨʦʟʧʦʚʩʶʜʞʝʥʽ ʟʘʩʦʙʠ ʦʮʽʥʢʠ ʇɿ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʤʦʜʝʣʷʭ 

SLIM ʠ ʉʆʉʆʄʆ [7-11]. 

SLIM Estimate ʚʠʨʦʙʥʠʮʪʚʦ QSM ʰʠʨʦʢʦ ʨʦʟʧʦʚʩʶʜʞʝʥʝ ʜʣʷ ʦʮʽʥʢʠ 

ʚʘʨʪʦʩʪʽ ʇɿ, ʚ ʷʢʦʤʫ ʚʠʢʦʨʠʩʪʘʥʘ ʤʦʜʝʣʴ ʇʫʪʥʝʤʘ. ɿʘʩʽʙ ʧʨʠʟʥʘʯʝʥʠʡ ʜʣʷ 

ʨʦʙʦʪʠ ʥʘ ʧʦʯʘʪʢʦʚʠʭ ʩʪʘʜʽʷʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. ʇɿ ʤʽʩʪʠʪʴ: 

ï ʟʙʽʨ ʜʘʥʠʭ(SLIM DataManager); 

ï  ʘʥʘʣʽʟ ʮʠʭ ʜʘʥʠʭ (SLIM Metrics); 

ï ʢʦʥʪʨʦʣʴ ʟʘ ʧʨʦʮʝʩʦʤ ʨʦʟʨʦʙʢʠ (SLIM Control).  

SLIM Estimate ʜʦʟʚʦʣʷʻ ʚʠʢʦʥʘʪʠ ʦʮʽʥʢʠ ʚʘʨʪʦʩʪʽ ʥʘʩʪʫʧʥʠʤʠ 

ʤʝʪʦʜʘʤʠ:: ʤʘʡʩʪʝʨ ʰʚʠʜʢʦʾ ʦʮʽʥʢʠ, ʦʮʽʥʢʘ ʨʦʟʤʽʨʫ, ʦʮʽʥʢʘ PI, ʦʮʽʥʢʘ 

ʥʝʧʝʨʝʜʙʘʯʝʥʠʭ ʦʙʩʪʘʚʠʥ, ʦʮʽʥʢʘ ʥʘ ʙʘʟʽ ʧʦʧʝʨʝʜʴʦʛʦ ʜʦʩʚʽʜʫ. SLIM 

Estimate ʧʽʜʪʨʠʤʫʻ ʥʝ ʤʝʥʰ ʥʽʞ 50 ʬʦʨʤʘʪʽʚ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ 

ʦʮʽʥʦʢ.  

ɿʘ ʦʩʥʦʚʦʶ, SLIM Estimate ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʦʮʽʥʠʪʠ ʚʠʪʨʘʪʠ ʟ 50 % 

ʡʤʦʚʽʨʥʽʩʪʶ  ʫʩʧʽʰʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʝʢʪʫ, ʱʦ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʧʨʦʚʝʩʪʠ 

ʢʦʨʝʢʮʽʶ ʡʤʦʚʽʨʥʦʩʪʽ  ʟʘ ʜʦʧʦʤʦʛʦʶ ʤʘʡʩʪʨʘ ʥʘʩʪʨʦʡʢʠ [8]. ʉʘʤʝ ʮʶ 

ʢʦʨʝʢʮʽʶ ʤʦʞʣʠʚʦ ʧʨʦʚʝʩʪʠ ʟʘʚʜʷʢʠ ʟʘʧʨʦʧʦʥʦʚʘʥʠʤ ʘʚʪʦʨʦʤ ʜʠʩʝʨʪʘʮʽʾ 

ʤʝʪʦʜʘʤ ʚʠʟʥʘʯʝʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʡʤʦʚʽʨʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʧʦʜʽʡ ʪʘ 

ʧʨʦʮʝʩʽʚ. ʆʪʨʠʤʘʥʽ ʟʥʘʯʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʧʦʜʽʡ ʪʘ ʧʨʦʮʝʩʽʚ, ʱʦ ʚʭʦʜʷʪʴ ʚ 

ʩʢʣʘʜ ʛʽʣʦʢ ʩʮʝʥʘʨʽʾʚ ʽʤʽʪʘʮʽʡʥʦ-ʩʪʘʜʽʻʚʦʾ ʤʦʜʝʣʽ ʤʦʞʥʘ ʥʘʧʨʷʤʫ ʚʥʦʩʠʪʠ ʷʢ 

ʢʦʨʠʛʫʶʯʽ ʧʘʨʘʤʝʪʨʠ ʚ ʧʦʣʷ ʤʘʡʩʪʨʘ ʥʘʣʘʰʪʫʚʘʥʴ. ʊʘʢʠʤ ʯʠʥʦʤ ʦʜʝʨʞʘʥʠʡ 

ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʪʘ ʫʜʦʩʢʦʥʘʣʝʥʥʷ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʚʘʨʪʦʩʪʽ ʧʨʦʝʢʪʽʚ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʦʭʘʩʪʠʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ. 

ʈʝʟʫʣʴʪʘʪʦʤ ʦʮʽʥʢʠ ʻʤʥʦʩʪʽ ʨʦʟʨʦʙʢʠ ʻ ʟʘʛʘʣʴʥʘ ʢʽʣʴʢʽʩʪʴ ʩʪʨʦʢ ʢʦʜʫ 

(ʘʙʦ ʚʽʜʥʦʩʥʦʛʦ ʬʫʥʢʮʽʦʥʘʣʫ), ʱʦ ʤʦʞʝ ʙʫʪʠ ʩʪʚʦʨʝʥʘ ʢʦʤʘʥʜʦʶ 

ʨʦʟʨʦʙʥʠʢʽʚ ʟʘ ʜʘʥʠʭ ʫʤʦʚ ʚʠʨʦʙʥʠʮʪʚʘ ʪʘ ʧʨʠʡʥʷʪʠʭ ʨʽʰʝʥʴ. ʆʮʽʥʢʘ 

ʽʥʜʝʢʩʫ ʧʨʦʜʫʢʪʠʚʥʦʩʪʽ PI, ʥʝʦʙʭʽʜʥʘ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ ʥʘ ʜʘʥʠʭ 
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ʫʤʦʚʘʭ. ʆʮʽʥʢʘ ʩʪʦʭʘʩʪʠʯʥʠʭ ʫʤʦʚ ʧʨʦʚʦʜʠʪʴʩʷ ʜʣʷ ʨʦʟʨʦʙʢʠ ʧʣʘʥʫ 

ʨʝʘʣʽʟʘʮʽʾ ʟ ʟʘʜʘʥʦʶ ʡʤʦʚʽʨʥʽʩʪʶ ʫʩʧʽʭʫ ʚʠʢʦʥʘʥʥʷ ʟʘʚʜʘʥʥʷ ʚ ʮʽʣʦʤʫ.  

ʇɿ SLIM Estimate ʤʦʞʝ ʝʢʩʧʦʨʪʫʚʘʪʠ ʪʘ ʽʤʧʦʨʪʫʚʘʪʠ ʜʘʥʽ ʫ ʬʦʨʤʘʪʘʭ 

Word, Excel, EMF, Microsoft Project, HTML. 

SLIM Estimate ʤʦʞʝ ʢʘʣʽʙʨʫʚʘʪʠ ʧʦʢʘʟʥʠʢʠ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʜʦʩʚʽʜʫ 

ʟʘʚʜʷʢʠ ʥʘʣʘʰʪʫʚʘʥʥʷʤ (Historical Tuning Factors).  

ɿʘʩʦʙʠ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʤʦʜʝʣʽ ʉʆʉʆʄʆ [10] ʜʦʟʚʦʣʷʶʪʴ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʚʩʽʭ ʨʽʟʥʦʤʘʥʽʪʥʦʩʪʝʡ ʤʦʜʝʣʝʡ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʇʆ Waterfall 

ʪʘ MBASE/RUP, ʧʽʜʪʨʠʤʢʘ ʧʨʦʝʢʪʽʚ, ʱʦ ʦʧʠʩʫʶʪʴʩʷ ʟ ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪ, 

ʜʣʷ ʷʢʠʭ ʤʦʞʣʠʚʘ ʦʢʨʝʤʘ ʦʮʽʥʢʘ. 

Costar ʤʘʻ ʨʝʞʠʤʠ ʦʮʽʥʦʢ ʚ ʪʘʢʠʭ ʚʘʨʽʘʥʪʘʭ: ʧʦʢʨʦʢʦʚʠʡ, ʟʘ 

ʜʦʧʦʤʦʛʦʶ ʬʫʥʢʮʽʡ ʤʘʡʩʪʨʘ ʦʮʽʥʢʠ ʚʘʨʪʦʩʪʽ; ʽʥʪʝʨʘʢʪʠʚʥʠʡ, ʜʦʟʚʦʣʷʻ 

ʙʝʟʧʦʩʝʨʝʜʥʻ ʚʚʝʜʝʥʥʷ ʟʥʘʯʝʥʴ ʧʦʢʘʟʥʠʢʽʚ, ʱʦ ʥʘʧʨʷʤʫ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʚʘʨʪʽʩʪʴ ʧʨʦʝʢʪʫ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʻʤʥʦʩʪʽ ʧʨʦʝʢʪʫ, ʱʦ ʦʮʽʥʶʻʪʴʩʷ,  

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴ ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʪʦʯʢʠ ʘʙʦ ʢʽʣʴʢʽʩʪʴ ʩʪʨʦʢ ʢʦʜʫ. ɼʣʷ 

ʢʦʥʚʝʨʪʘʮʽʾ ʧʦʢʘʟʥʠʢʽʚ ʟ ʢʦʜʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʬʫʥʢʮʽʦʥʘʣ, ʱʦ ʜʦʟʚʦʣʷʻ 

ʚʠʨʘʭʫʚʘʪʠ ʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʫ ʢʦʜʫ ʚ ʬʫʥʢʮʽʦʥʘʣʴʥʠʭ ʪʦʯʢʘʭ ʚʨʘʭʦʚʫʶʯʠ 

ʦʩʦʙʣʠʚʦʩʪʽ ʤʦʚʠ ʧʨʦʛʨʘʤʫʚʘʥʥʷ, ʚʠʙʨʘʥʦʾ ʜʣʷ ʨʦʟʨʦʙʢʠ ʇɿ ʚ ʧʨʦʝʢʪʽ. 

Costar ʧʽʜʪʨʠʤʫʻ ʦʙʤʝʞʫʚʘʯʽ, ʱʦ ʙʘʟʫʶʪʴʩʷ ʥʘ ʛʨʘʥʠʯʥʠʭ ʚʠʪʨʘʪʘʭ ʪʘ  ʤʝʞʽ 

ʯʘʩʫ, ʱʦ  ʚʠʜʽʣʝʥʠʡ ʜʣʷ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ. 

ɼʣʷ ʦʮʽʥʢʠ ʦʙʩʷʛʽʚ ʬʽʥʘʥʩʫʚʘʥʥʷ ʟʘʨʦʙʽʪʥʠʭ ʧʣʘʪ ʚʠʢʦʥʘʚʮʽʚ ʽʩʥʫʻ ʜʚʘ 

ʧʽʜʭʦʜʠ: ʨʦʟʨʘʭʫʥʦʢ ʚʠʪʨʘʪ ʥʘ ʢʦʞʝʥ ʝʪʘʧ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʨʦʟʨʦʙʢʠ ʇɿ; 

ʨʦʟʨʘʭʫʥʢʠ ʟʘʨʦʙʽʪʥʠʭ ʧʣʘʪ ʢʦʞʥʦʛʦ ʤʽʩʷʮʽ ʢʦʞʥʦʤʫ ʧʨʘʮʽʚʥʠʢʫ ʪʘ 

ʧʽʜʨʦʟʜʽʣʫ ʚ ʮʽʣʦʤʫ. 

ɺ ʧʨʦʮʝʩʽ ʘʥʘʣʽʟʫ ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʨʘʭʫʥʢʽʚ ʪʘ ʧʨʦʛʥʦʟʽʚ Costar ʜʦʟʚʦʣʷʻ 

ʩʪʚʦʨʠʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʬʦʨʤʠ ʟʚʽʪʽʚ, ʜʝ ʧʨʝʜʩʪʘʚʣʝʥʽ ʛʨʘʬʽʯʥʽ ʪʘ ʪʘʙʣʠʯʥʽ 

ʨʝʟʫʣʴʪʘʪʠ. ɻʝʥʝʨʦʚʘʥʽ ʟʚʽʪʠ ʤʦʞʥʘ ʝʢʩʧʦʨʪʫʚʘʪʠ ʚ ʬʦʨʤʘʪʠ Microsoft Excel 

ʪʘ ʨʘʩʪʨʦʚʽ ʬʦʨʤʘʪʠ BMP, JPG. 

ɼʣʷ ʚʠʢʦʥʘʥʥʷ ʦʮʽʥʦʢ ʚʘʨʪʦʩʪʽ ʨʦʟʨʦʙʦʢ ʧʨʦʝʢʪʽʚ ʚ ʤʝʞʘʭ ʟʘʜʘʥʦʾ 

ʪʦʯʥʦʩʪʽ  ʤʦʜʝʣʴ COCOMO ʧʝʨʝʜʙʘʯʘʻ ʜʝʪʘʣʴʥʠʡ ʽ ʨʝʪʝʣʴʥʠʡ ʦʧʠʩ ʧʨʦʝʢʪʫ. 

ʎʝ ʚ ʟʥʘʯʥʽʡ ʤʽʨʽ ʫʩʢʣʘʜʥʠʪʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʾ ʟʘʩʦʙʽʚ ʥʘ ʧʝʨʰʠʭ ʩʪʘʜʽʷʭ 
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ʨʦʟʨʦʙʢʠ ʇɿ, ʪʘ ʩʧʨʠʷʻ ʪʦʯʥʦʩʪʽ ʦʮʽʥʦʢ ʥʘ ʥʘʩʪʫʧʥʠʭ ʩʪʘʜʽʷʭ, ʦʩʦʙʣʠʚʦ ʧʨʠ 

ʘʥʘʣʽʟʽ ʟʘʚʝʨʰʘʣʴʥʦʾ ʩʪʘʜʽʾ ʧʨʦʝʢʪʫ. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʤʦʜʝʣʽ COCOMO ʥʘ ʪʦʯʥʽʩʪʴ ʦʮʽʥʦʢ ʚʧʣʠʚʘʶʪʴ 

ʥʘʩʪʫʧʥʽ ʬʘʢʪʦʨʠ: ʨʝʪʝʣʴʥʠʡ ʚʽʜʙʽʨ ʟʘʩʦʙʽʚ ʢʦʥʢʨʝʪʥʦʾ ʨʝʘʣʽʟʘʮʽʾ ʤʦʜʝʣʽ 

COCOMO; ʪʦʯʥʽʩʪʴ ʢʘʣʽʙʨʦʚʘʥʠʭ ʟʘʩʦʙʽʚ ï ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʥʘʣʘʰʪʫʚʘʥʥʷ 

ʚʭʽʜʥʠʤ ʜʘʥʠʤ. ʉʘʤʝ ʪʦʤʫ, ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʟʘʩʦʙʽʚ ʤʦʜʝʣʶʚʘʥʥʷ ʟʘʟʚʠʯʘʡ 

ʟʘʣʫʯʘʻʪʴʩʷ ʧʝʨʩʦʥʘʣ, ʱʦ ʥʝ ʤʘʻ ʧʨʷʤʦʛʦ ʚʽʜʥʦʰʝʥʥʷ ʜʦ ʧʨʦʝʢʪʫʚʘʥʥʷ ʪʘ 

ʨʦʟʨʦʙʢʠ ʇɿ. ɺʽʥ ʬʦʨʤʫʻ ʩʧʝʮʠʬʽʢʘʮʽʾ ʧʨʦʝʢʪʫ ʪʘ ʧʘʨʘʤʝʪʨʠ, ʱʦ ʥʝʦʙʭʽʜʥʽ 

ʜʣʷ ʜʦʩʪʦʚʽʨʥʠʭ ʦʮʽʥʦʢ, ʥʘ ʦʩʥʦʚʽ ʜʘʥʠʭ, ʦʪʨʠʤʘʥʠʭ ʚʽʜ ʙʝʟʧʦʩʝʨʝʜʥʽʭ 

ʩʧʽʚʨʦʙʽʪʥʠʢʽʚ, ʱʦ ʚʠʢʦʥʫʶʪʴ ʧʨʦʝʢʪʠ. 

ɺʠʢʦʨʠʩʪʘʥʥʷ ʛʽʙʨʠʜʥʠʭ ʩʧʦʣʫʯʝʥʴ ʘʣʛʦʨʠʪʤʽʯʥʠʭ ʪʘ 

ʥʝʘʣʛʦʨʠʪʤʽʯʥʠʭ ʤʝʪʦʜʽʚ ʦʮʽʥʦʢ ʧʽʜʚʠʱʫʻ ʝʬʝʢʪʠʚʥʽʩʪʴ ʦʮʽʥʦʢ, ʦʜʥʘʢ 

ʫʩʢʣʘʜʥʶʶʪʴ ʩʘʤʦ ʬʦʨʤʫʚʘʥʥʷ ʤʦʜʝʣʝʡ ʦʮʽʥʦʢ. ɸʣʛʦʨʠʪʤʽʯʥʽ ʤʦʜʝʣʽ ʦʮʽʥʦʢ 

ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʝʢʩʧʝʨʪʘʤʠ ʜʣʷ ʘʥʘʣʽʟʫ ʧʨʦʝʢʪʫ ʪʘ ʚʠʟʥʘʯʝʥʥʷ 

ʚʣʘʩʥʠʭ ʦʮʽʥʦʢ.  

ʄʦʜʝʣʴ COCOMO  ʨʦʟʨʦʙʣʝʥʘ ʥʘ ʙʘʟʽ ʧʨʦʝʢʪʽʚ ʬʽʨʤʠ TRW [12]. 

COCOMO ʤʘʻ ʪʨʠ ʦʩʥʦʚʥʽ ʤʦʜʝʣʽ, ʷʢʽ ʦʨʽʻʥʪʦʚʘʥʽ ʥʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʥʘ ʪʨʴʦʭ 

ʬʘʟʘʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʨʦʟʨʦʙʢʠ ʇɿ: ʙʘʟʦʚʘ (Basic) ʟʘʩʪʦʩʦʚʫʻʪʴʩʷ ʥʘ ʝʪʘʧʽ 

ʨʦʟʨʦʙʢʠ ʩʧʝʮʠʬʽʢʘʮʽʾ; ʨʦʟʰʠʨʝʥʥʷ ʚʠʤʦʛ (Intermediate) ï ʧʽʩʣʷ ʚʠʟʥʘʯʝʥʥʷ 

ʚʠʤʦʛ ʜʦ ʇɿ; Advanced ï ʟʘʛʣʠʙʣʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʧʦ ʟʘʢʽʥʯʝʥʽ 

ʧʨʦʝʢʪʫʚʘʥʥʷ ʇɿ. ɺ ʟʘʛʘʣʴʥʦʤʫ ʚʠʛʣʷʜʽ, ʤʦʜʝʣʴ ʙʘʟʫʻʪʴʩʷ ʥʘ ʨʽʚʥʷʥʥʷʭ:   

E=aĀS
b
ĀEAF,      (3.8) 

ʜʝ  ɽ ï ʧʨʘʮʝʚʠʪʨʘʪʠ ʥʘ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ (ʚ ʯʦʣʦʚʽʢʦ-ʤʽʩʷʮʷʭ);  

S ï ʨʦʟʤʽʨ ʢʦʜʫ (ʚ KLC);  

EAF ï ʬʘʢʪʦʨ ʫʪʦʯʥʝʥʥʷ ʚʠʪʨʘʪ (effort adjustment factor).  

ʇʘʨʘʤʝʪʨʠ a ʽ b ʟʘʣʝʞʘʪʴ ʚʽʜ ʬʫʥʢʮʽʡ ʪʘ ʧʨʠʟʥʘʯʝʥʥʷ ʜʦʜʘʪʢʫ, ʱʦ 

ʨʦʟʨʦʙʣʷʻʪʴʩʷ, ʥʘʧʨʠʢʣʘʜ: 

ï ʚʽʜʥʦʩʥʦ ʥʝ ʩʢʣʘʜʥʠʡ ʧʨʦʝʢʪ, ʷʢʠʡ ʨʦʟʨʦʙʣʷʻʪʴʩʷ ʧʨʠʙʣʠʟʥʦ 

ʦʜʥʦʨʽʜʥʦʶ ʢʦʤʘʥʜʦʶ ʨʦʟʨʦʙʥʠʢʽʚ, ʚʠʤʦʛʠ ʜʦ ʥʴʦʛʦ ʨʝʢʦʤʝʥʜʘʮʽʡʥʽ, 

ʚʽʜʩʫʪʥʷ ʧʦʧʝʨʝʜʥʷ ʩʧʝʮʠʬʽʢʘʮʽʷ, ʤʦʞʣʠʚʘ ʟʙʽʨʢʘ ʟ ʛʦʪʦʚʠʭ ʤʦʜʫʣʽʚ; 
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ï ʧʨʦʝʢʪ ʩʝʨʝʜʥʴʦʾ ʚʘʞʢʦʩʪʽ, ʢʦʪʨʠʡ ʚʠʢʦʥʫʻʪʴʩʷ ʟʤʽʰʘʥʦʶ ʢʦʤʘʥʜʦʶ 

ʬʘʭʽʚʮʽʚ ʨʽʟʥʠʭ ʨʽʚʥʽʚ, ʚʠʤʦʛʠ ʜʦ ʧʨʦʝʢʪʫ ʚʠʢʣʘʜʝʥʽ ʚ ʩʧʝʮʠʬʽʢʘʮʽʾ, ʦʜʥʘʢ 

ʤʦʞʣʠʚʽ ʟʤʽʥʠ ʧʦ ʭʦʜʫ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ; 

ï ʧʨʦʝʢʪ, ʱʦ ʧʦʚʠʥʝʥ ʨʝʘʣʽʟʦʚʫʚʘʪʠʩʴ ʚ ʞʦʨʩʪʢʠʭ ʨʘʤʢʘʭ ʚʠʤʦʛ ʪʘ 

ʯʘʩʫ, ʘ ʪʘʢʦʞ ʚʽʜʧʦʚʽʜʘʪʠ ʧʽʜʚʠʱʝʥʠʤ ʢʨʠʪʝʨʽʷʤ ʷʢʦʩʪʽ (ʥʘʧʨʠʢʣʘʜ 

ʙʘʥʢʽʚʩʴʢʘ ʘʙʦ ʚʽʡʩʴʢʦʚʘ ʨʦʟʨʦʙʢʘ). 

ɺ ʙʘʟʦʚʽʡ ʚʝʨʩʽʾ ʬʘʢʪʦʨ EAF ʧʨʠʡʤʘʻʪʴʩʷ ʨʽʚʥʠʤ ʦʜʠʥʠʮʽ. ɺ 

ʨʦʟʰʠʨʝʥʽʡ ʤʦʜʝʣʽ ʜʣʷ ʢʽʣʴʢʽʩʥʦʛʦ ʚʠʟʥʘʯʝʥʥʷ ʮʴʦʛʦ ʬʘʢʪʦʨʫ 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʪʘʙʣʠʯʥʽ ʜʘʥʽ, ʱʦ ʤʽʩʪʷʪʴ ʨʷʜ ʧʘʨʘʤʝʪʨʽʚ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ 

ʚʘʨʪʽʩʪʴ ʚʠʢʦʥʘʥʥʷ ʧʨʦʝʢʪʫ. 

ʇʨʠ ʚʠʢʦʨʠʩʪʘʥʥʽ ʨʦʟʰʠʨʝʥʠʭ ʚʝʨʩʽʡ ʤʦʜʝʣʝʡ, ʩʧʦʯʘʪʢʫ ʚʠʢʦʥʫʶʪʴʩʷ 

ʦʧʝʨʘʮʽʾ ʦʮʽʥʦʢ ʥʘ ʨʽʚʥʽ ʦʢʨʝʤʠʭ ʢʦʤʧʦʥʝʥʪ, ʧʽʩʣʷ ʯʦʛʦ ʢʦʞʝʥ ʧʘʨʘʤʝʪʨ 

ʚʘʨʪʦʩʪʽ ʦʮʽʥʶʻʪʴʩʷ ʜʣʷ ʚʩʽʭ ʬʘʟ ɾʎ ʇɿ [9]. 

COCOMO ɯɯ ʩʢʣʘʜʘʻʪʴʩʷ ʟ ʪʨʴʦʭ ʤʦʜʝʣʝʡ ï ʩʪʚʦʨʝʥʥʷ ʜʦʜʘʪʢʽʚ 

Application Composition Model (ACM), ʧʦʯʘʪʢʦʚʽ ʝʪʘʧʠ ʨʦʟʨʦʙʢʠ Early 

Design Model (EDM) ʪʘ ʧʦʩʪ-ʘʨʭʽʪʝʢʪʫʨʥʘ Post Architecture Model (PAM). 

ACM ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʣʷ ʦʮʽʥʢʠ ʥʘʩʪʫʧʥʦʛʦ: ʽʥʪʝʨʬʝʡʩ ʢʦʨʠʩʪʫʚʘʯʘ, 

ʚʟʘʻʤʦʜʽʷ ʟ ʩʠʩʪʝʤʦʶ, ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ. ɿʘ ʧʦʯʘʪʢʦʚʠʡ ʨʦʟʤʽʨ ʧʨʠʡʤʘʻʪʴʩʷ 

ʢʽʣʴʢʽʩʪʴ ʚʽʟʫʘʣʴʥʠʭ ʬʦʨʤ (ʝʢʨʘʥʽʚ), ʟʚʽʪʽʚ ʽ 3GL ï ʢʦʤʧʦʥʝʥʪ. ʗʢʱʦ 

ʧʝʨʝʜʙʘʯʘʻʪʴʩʷ, ʱʦ ʚ ʧʨʦʝʢʪʽ ʙʫʜʝ ʚʠʢʦʨʠʩʪʘʥʦ r% ʦʙôʻʢʪʽʚ ʟ ʨʘʥʽʰʝ 

ʩʪʚʦʨʝʥʠʭ ʧʨʦʝʢʪʽʚ, ʢʽʣʴʢʽʩʪʴ ʥʦʚʠʭ ʦʙôʻʢʪʥʠʭ ʪʦʯʦʢ ʚ ʧʨʦʝʢʪʽ Object Points 

(OP) ʤʦʞʥʘ ʨʦʟʨʘʭʫʚʘʪʠ, ʷʢ  OP = (object points)Å(100 ï r)/100. 

ʊʦʜʽ ʚʠʪʨʘʪʠ ʤʦʞʥʘ ʚʠʨʘʭʫʚʘʪʠ ʟʘ ʟʘʣʝʞʥʽʩʪʶ:  E=OP/PROD, ʜʝ 

PROD  ʚʠʟʥʘʯʘʻʪʴʩʷ ʟ ʪʘʙʣʠʮʴ [12].  

EDM ï ʮʝ ʚʠʩʦʢʦʨʽʚʥʝʚʘ ʤʦʜʝʣʴ, ʷʢʽʡ ʧʦʪʨʽʙʥʦ ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʘ 

ʢʽʣʴʢʽʩʪʴ ʚʭʽʜʥʠʭ ʧʘʨʘʤʝʪʨʽʚ. ɺʦʥʘ ʧʨʠʟʥʘʯʝʥʘ ʜʣʷ ʦʮʽʥʢʠ ʜʦʮʽʣʴʥʦʩʪʽ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʠʭ ʯʠ ʽʥʰʠʭ ʘʧʘʨʘʪʥʠʭ ʽ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʚ ʧʨʦʮʝʩʽ 

ʨʦʟʨʦʙʢʠ ʧʨʦʝʢʪʫ. ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʨʦʟʤʽʨʫ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʝʧʨʠʚʝʜʝʥʘ 

ʬʫʥʢʮʽʦʥʘʣʴʥʘ ʪʦʯʢʘ (Unadjusted Function Point). ɼʣʷ ʾʾ ʧʝʨʝʪʚʦʨʝʥʥʷ ʚ LOC 

ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʜʘʥʽ ʟ ʪʘʙʣʠʮʴ [12]. ʈʽʚʥʷʥʥʷ ʤʦʜʝʣʽ ʨʘʥʥʴʦʛʦ ʝʪʘʧʫ 

ʨʦʟʨʦʙʢʠ ʤʘʻ ʚʠʜ [9]: 
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 E = aÅLOCÅEAF,      (3.9) 

ʜʝ a ï ʢʦʥʩʪʘʥʪʘ 2.45. EAF ʚʠʟʥʘʯʘʶʪʴʩʷ ʪʘʢ ʞʝ, ʷʢ ʚ ʦʨʠʛʽʥʘʣʴʥʽʡ ʤʦʜʝʣʽ 

ʉʆʉʆʄʆ. ʇʘʨʘʤʝʪʨʠ ʜʣʷ EDM ʦʪʨʠʤʫʶʪʴʩʷ ʢʦʤʙʽʥʫʚʘʥʥʷʤ ʧʘʨʘʤʝʪʨʽʚ 

ʜʣʷ ʧʦʩʪ-ʘʨʭʽʪʝʢʪʫʨʥʦʾ ʤʦʜʝʣʽ.  

PAM ï ʥʘʡʙʽʣʴʰ ʜʝʪʘʣʽʟʦʚʘʥʘ ʤʦʜʝʣʴ, ʷʢʘ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ, ʢʦʣʠ 

ʧʨʦʝʢʪ ʧʦʚʥʽʩʪʶ ʛʦʪʦʚʠʡ ʜʦ ʨʦʟʨʦʙʢʠ. ɼʣʷ ʦʮʽʥʢʠ ʚʘʨʪʦʩʪʽ ʇɿ ʟʘ ʜʦʧʦʤʦʛʦʶ 

PAM ʥʝʦʙʭʽʜʥʠʡ ʧʘʢʝʪ ʦʧʠʩʘʥʥʷ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʧʨʦʝʢʪʫ [13], ʱʦ ʤʽʩʪʠʪʴ 

ʧʦʚʥʫ ʽʥʬʦʨʤʘʮʽʶ ʧʨʦ ʬʘʢʪʦʨʠ ʚʘʨʪʦʩʪʽ ʽ ʜʦʟʚʦʣʷʻ ʧʨʦʚʝʩʪʠ ʙʽʣʴʰ ʪʦʯʥʫ 

ʦʮʽʥʢʫ. PAM ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘ ʝʪʘʧʽ ʬʘʢʪʠʯʥʦʾ ʨʦʟʨʦʙʢʠ ʪʘ ʧʽʜʪʨʠʤʢʠ 

ʧʨʦʝʢʪʫ. ɼʣʷ ʦʮʽʥʢʠ ʨʦʟʤʽʨʽʚ ʤʦʞʫʪʴ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʷ ʷʢ ʨʷʜʢʠ ʢʦʜʫ, ʪʘʢ ʽ 

ʬʫʥʢʮʽʦʥʘʣʴʥʽ ʪʦʯʢʠ ʟ ʤʦʜʠʬʽʢʘʪʦʨʘʤʠ, ʷʢʽ ʚʨʘʭʦʚʫʶʪʴ ʧʦʚʪʦʨʥʝ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʜʫ. ʄʦʜʝʣʴ ʚʠʢʦʨʠʩʪʦʚʫʻ 17 ʬʘʢʪʦʨʽʚ ʚʘʨʪʦʩʪʽ ʽ 5 ʬʘʢʪʦʨʽʚ, 

ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʤʘʩʰʪʘʙ ʧʨʦʝʢʪʫ (ʚ ʤʦʜʝʣʽ ʉʆʉʆʄʆ ʤʘʩʰʪʘʙ ʚʠʟʥʘʯʘʻʪʴʩʷ 

ʧʘʨʘʤʝʪʨʘʤʠ ʚʠʜʫ ʜʦʜʘʪʢʫ). ʈʽʚʥʷʥʥʷ PAM ʤʘʻ ʚʠʛʣʷʜ:   

E = a LOC
b
 EAF ,      (3.10) 

ʜʝ a = 2.55, ʘ b = 1.01 + 0.01Ɇ Wi , ʜʝ Wi ï ʧʘʨʘʤʝʪʨʠ, ʱʦ ʚʽʜʦʙʨʘʞʘʶʪʴ 

ʚʣʘʩʪʠʚʦʩʪʽ ʧʨʦʝʢʪʫ, ʥʘʧʨʠʢʣʘʜ, ʩʭʦʞʽʩʪʴ ʟ ʨʘʥʽʰʝ ʚʠʢʦʥʘʥʠʤʠ ʧʨʦʝʢʪʘʤʠ, 

ʨʠʟʠʢ ʚʠʙʦʨʫ ʘʨʭʽʪʝʢʪʫʨʠ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ, ʨʦʟʫʤʽʥʥʷ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʢʠ, 

ʣʘʛʦʜʞʝʥʥʷ  ʢʦʤʘʥʜʠ ʨʦʟʨʦʙʥʠʢʽʚ. ɿʥʘʯʝʥʥʷ ʧʘʨʘʤʝʪʨʽʚ ʙʝʨʫʪʴʩʷ ʟ ʪʘʙʣʠʮʴ 

[7]. 

ʐʽʩʪʴ ʤʝʪʦʜʽʚ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʩʪʨʦʢʽʚ ʚʠʢʦʥʘʥʥʷ ʪʘ 

ʬʽʥʘʥʩʦʚʠʭ ʧʨʦʮʝʩʽʚ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʚʩʪʘʥʦʚʠʪʠ ʚʘʛʦʚʽ ʢʦʝʬʽʮʽʻʥʪʠ, 

ʧʝʨʝʣʽʯʝʥʽ ʥʠʞʯʝ:   

1. ɽʢʩʧʝʨʪʥʘ ʦʮʽʥʢʘ (Expert Judgement) 

ʆʮʽʥʢʠ ʬʦʨʤʫʶʪʴʩʷ ʨʘʥʛʦʚʠʤʠ ʤʝʪʦʜʘʤʠ ʩ ʟʘʣʫʯʝʥʥʷʤ ʬʘʭʽʚʮʽʚ 

ʝʢʩʧʝʨʪʽʚ ʚ ʢʦʥʢʨʝʪʥʠʭ ʛʘʣʫʟʷʭ. ʅʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʦ ʟʘʣʫʯʘʪʠ ʛʨʫʧʫ 

ʝʢʩʧʝʨʪʽʚ, ʱʦ ʨʝʘʣʽʟʫʶʪʴ çʤʦʟʢʦʚʠʡ ʰʪʫʨʤè ʪʘ ʟʘʚʜʷʢʠ ʧʝʨʝʩʽʯʥʠʤ 

ʪʘʙʣʠʮʷʤ ʟʥʽʤʘʶʪʴ ʯʘʩʪʢʦʚʦ ʧʠʪʘʥʥʷ ʩʫʙôʻʢʪʠʚʥʦʩʪʽ ʚʠʩʥʦʚʢʽʚ. 

ɽʢʩʧʝʨʪʠ ʚʠʩʫʚʘʶʪʴ ʩʚʦʾ ʧʨʠʧʫʱʝʥʥʷ ʟ ʧʨʠʚʦʜʫ ʦʮʽʥʦʢ. ʇʽʩʣʷ ʮʴʦʛʦ 

ʚʩʽ ʧʨʦʧʦʟʠʮʽʾ ʧʨʠʚʦʜʷʪʴʩʷ ʜʦ ʻʜʠʥʦʛʦ ʨʽʰʝʥʥʷ ʚ ʭʦʜʽ ʜʠʩʢʫʩʽʾ. ɿʘʣʫʯʝʥʥʷ 
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ʝʢʩʧʝʨʪʽʚ ʜʦ ʦʙʛʦʚʦʨʝʥʥʷ ʚʘʨʽʘʥʪʽʚ ʪʘ ʚʠʨʽʰʝʥʥʷ ʧʨʦʪʠʨʽʯ, ʟʚʠʯʘʡʥʦ ʙʽʣʴʰ 

ʝʬʝʢʪʠʚʥʦ ʽ ʜʘʩʪʴ ʙʽʣʴʰ ʪʦʯʥʫ, ʘʨʛʫʤʝʥʪʦʚʘʥʫ ʽ ʧʨʦʪʝʩʪʦʚʘʥʫ ʦʮʽʥʢʫ. 

2. ʄʝʪʦʜ ʦʮʽʥʢʠ ʟʘ ʪʨʴʦʤʘ ʪʦʯʢʘʤʠ (Three Point Estimation) 

ʎʝ ʩʘʤʠʡ ʨʦʟʧʦʚʩʶʜʞʝʥʠʡ ʪʘ ʧʨʦʩʪʠʡ ʤʝʪʦʜ. ʉʧʦʯʘʪʢʫ ʚʠʟʥʘʯʘʶʪʴʩʷ 

ʦʮʽʥʢʠ ʥʘ ʨʽʚʥʽ: ʦʧʪʠʤʽʩʪʠʯʥʦʤʫ (O ï Optimistic), ʧʝʩʠʤʽʩʪʠʯʥʦʤʫ (P ï 

Pessimistic) ʽ ʨʝʘʣʽʩʪʠʯʥʦʤʫ (M ï Middle). 

ɿʥʘʯʝʥʥʷ ʆ, M ʽ ʈ ʚʠʟʥʘʯʘʶʪʴʩʷ ʝʢʩʧʝʨʪʘʤʠ (ʚ ʛʦʜʠʥʘʭ, ʜʦʙʘʭ, 

ʜʦʣʘʨʘʭ), ʥʘʧʨʠʢʣʘʜ, ʟʘ ʜʘʥʠʤʠ ʜʠʩʢʫʩʽʾ ʚ ʢʦʣʽ ʧʨʦʝʢʪʥʦʾ ʢʦʤʘʥʜʠ. ɼʣʷ 

ʮʴʦʛʦ ʨʝʘʣʽʟʫʶʪʴʩʷ çʣʠʩʪʠ ʟʘʧʠʪʘʥʴè ʥʘʧʨʠʢʣʘʜ ʪʠʧʫ: çʩʢʽʣʴʢʠ ʯʘʩʫ ʟʘʡʤʝ 

ʨʦʟʨʦʙʢʘ ʧʨʦʝʢʪʫ, ʷʢʱʦ ʚʩʝ ʙʫʜʝ ʛʘʨʥʦ, ʽ ʥʝ ʙʫʜʝ ʥʽʷʢʦʛʦ ʚʪʨʫʯʘʥʥʷ ʘʙʦ 

ʧʨʦʙʣʝʤ?è, çʷʢʠʤ ʯʠʥʦʤ ʤʦʞʣʠʚʦ ʨʝʘʣʽʟʫʚʘʪʠ ʥʝʛʘʪʠʚʥʠʡ ʩʮʝʥʘʨʽʡ ʽ ʩʢʽʣʴʢʠ 

ʥʘ ʥʴʦʛʦ ʧʦʪʨʽʙʥʦ ʚʠʜʽʣʠʪʠ ʯʘʩʫ ʪʘ ʟʫʩʠʣʴ?è ʽ ʪ.ʽ. 

ɼʘʣʽ ʦʪʨʠʤʘʥʥʽ ʟʥʘʯʝʥʥʷ ʆ, M ʽ ʈ ʧʽʜʩʪʘʚʣʷʶʪʴʩʷ ʚ ʬʦʨʤʫʣʫ: (O + 4 M 

+ P) / 6. ʈʝʟʫʣʴʪʘʪʠ ʨʦʟʨʘʭʫʥʢʽʚ ʜʘʶʪʴ ʫʩʝʨʝʜʥʝʥʫ ʦʮʽʥʢʫ. ʊʘʢʘ ʬʦʨʤʫʣʘ 

ʜʦʟʚʦʣʷʻ ʟ ʦʜʥʦʾ ʩʪʦʨʦʥʠ ʚʨʘʭʫʚʘʪʠ ʤʦʞʣʠʚʽ ʧʦʟʠʪʠʚʥʽ ʽ ʥʝʛʘʪʠʚʥʽ ʥʘʩʣʽʜʢʠ 

ʨʦʟʚʠʪʢʫ ʩʮʝʥʘʨʽʾʚ, ʘ ʟ ʽʥʰʦʶ ï ʥʽʚʝʣʶʚʘʪʠ ʾʭ ʚʧʣʠʚ ʪʘ ʦʪʨʠʤʘʪʠ ʙʽʣʴʰ 

ʨʝʘʣʴʥʝ ʟʥʘʯʝʥʥʷ ʦʮʽʥʢʠ. 

3. ɺʘʨʪʽʩʪʴ ʷʢʦʩʪʽ (Cost of Quality) 

ʉʧʦʯʘʪʢʫ ʦʮʽʥʶʻʪʴʩʷ ʯʘʩ ʪʘ ʙʶʜʞʝʪ ʪʽʣʴʢʠ ʨʦʟʨʦʙʢʠ ʬʫʥʢʮʽʦʥʘʣʫ, ʙʝʟ 

ʫʨʘʭʫʚʘʥʥʷ ʧʦʤʠʣʦʢ ʪʘ ʧʨʦʙʣʝʤ, ʪʘʢ, ʷʢʙʠ ʚʽʜʨʘʟʫ ʚʠʭʦʜʠʣʦ ʦʜʨʘʟʫ ʽʜʝʘʣʴʥʝ 

ʇɿ ʙʝʟ ʙʫʜʴ-ʷʢʠʭ ʜʝʬʝʢʪʽʚ. ɸ ʥʘʜʘʣʽ ʦʮʽʥʶʻʪʴʩʷ ʩʢʽʣʴʢʠ ʜʦʜʘʪʢʦʚʦʛʦ ʯʘʩʫ ʪʘ 

ʙʶʜʞʝʪʫ ʥʝʦʙʭʽʜʥʦ ʜʣʷ ʚʠʜʘʣʝʥʥʷ ʥʝʜʦʣʽʢʽʚ ʪʘ ʧʦʤʠʣʦʢ ʚ ʜʽʡʩʥʦʩʪʽ, ʘʙʠ 

ʧʨʠʙʣʠʟʠʪʠ ʇɿ ʢ ʪʦʤʫ ʩʘʤʦʤʫ ʽʜʝʘʣʴʥʦʤʫ ʩʪʘʥʫ. 

ʇʨʠ ʦʮʽʥʮʽ ʚʠʪʨʘʪ ʥʘ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢʦʩʪʽ ʇɿ ʤʦʞʥʘ ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʽ 

ʚʨʘʭʫʚʘʪʠ ʪʘʢʽ ʦʙʣʘʩʪʽ: 

ï ʚʠʪʨʘʪʠ ʥʘ ʘʢʪʠʚʥʦʩʪʽ ʱʦʜʦ ʟʘʧʦʙʽʛʘʥʥʷ ʜʝʬʝʢʪʽʚ; 

ï ʚʘʨʪʽʩʪʴ ʪʝʩʪʫʚʘʥʥʷ; 

ï ʚʠʧʨʘʚʣʝʥʥʷ ʚʥʫʪʨʽʰʥʽʭ ʧʦʤʠʣʦʢ; 

ï ʚʠʧʨʘʚʣʝʥʥʷ ʟʦʚʥʽʰʥʽʭ ʧʨʦʙʣʝʤ ʱʦʜʦ ʽʥʪʝʛʨʘʮʽʾ; 

ï ʚʠʪʨʘʪʠ ʥʘ ʫʩʪʘʥʦʚʢʫ ʽ ʥʘʩʪʨʦʡʢʫ ʇʆ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʘʣʴʥʦʾ 

ʩʝʨʝʜʦʚʠʱʘ ʽ ʜʘʥʠʭ. 
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4. ʆʮʽʥʢʘ ʧʦ ʘʥʘʣʦʛʽʷʤ (Analogous Estimation) 

ɺ ʨʘʤʢʘʭ ʜʘʥʦʛʦ ʧʽʜʭʦʜʫ ʩʧʠʨʘʶʪʴʩʷ ʥʘ ʤʠʥʫʣʠʡ ʜʦʩʚʽʜ ʚʠʨʽʰʝʥʥʷ 

ʧʦʜʽʙʥʠʭ ʟʘʚʜʘʥʴ ʘʙʦ ʧʨʦʝʢʪʽʚ. ʆʩʥʦʚʥʠʤ ʢʨʦʢʦʤ ʪʫʪ ʙʫʜʝ ʧʦʰʫʢ 

ʤʦʞʣʠʚʦʩʪʝʡ ʘʥʘʣʦʛʽʡ ʪʘ ʚʠʜʽʣʝʥʥʷ ʧʦʜʽʙʥʠʭ ʟʘʚʜʘʥʴ.  

ʑʦʙ ʟʥʘʡʪʠ ʟʥʘʡʦʤʽ ʘʙʦ ʩʭʦʞʽ ʥʘ ʧʦʧʝʨʝʜʥʽʡ ʜʦʩʚʽʜ ʟʘʚʜʘʥʥʷ ʤʦʞʥʘ 

ʟʨʦʙʠʪʠ ʜʝʢʦʤʧʦʟʠʮʽʶ, ʥʘ ʦʩʥʦʚʽ ʪʘʢʠʭ ʪʝʭʥʽʢ, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʨʦʟʙʠʪʠ 

ʚʝʣʠʢʠʡ ʧʨʦʝʢʪ ʥʘ ʩʢʣʘʜʦʚʽ ʯʘʩʪʠʥʠ. 

5. ʆʮʽʥʢʘ ʧʦ ʧʘʨʘʤʝʪʨʘʤ ʽ ʤʦʜʝʣʣʶʚʘʥʥʷ (Parametric Model) 

ʎʝ ʦʜʠʥ ʟ ʥʘʡʙʽʣʴʰ ʪʦʯʥʠʭ ʽ ʛʥʫʯʢʠʭ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ. ʁʦʛʦ ʩʫʪʴ ʚ 

ʪʦʤʫ, ʱʦʙ ʧʦʙʫʜʫʚʘʪʠ ʷʢʫʩʴ ʤʦʜʝʣʴ-ʧʨʦʛʥʦʟ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʾʭ ʧʦʢʘʟʥʠʢʽʚ, 

ʚʟʷʚʰʠ ʟʘ ʦʩʥʦʚʫ ʤʠʥʫʣʠʡ ʜʦʩʚʽʜ, ʥʘʷʚʥʽ ʜʘʥʽ ʽ ʤʝʪʨʠʢʠ, ʩʪʘʪʠʩʪʠʢʫ. 

ʌʘʢʪʠʯʥʦ ʙʫʜʫʻʪʴʩʷ ʩʧʝʮʽʘʣʴʥʘ ʤʘʪʝʤʘʪʠʯʥʘ ʤʦʜʝʣʴ, ʷʢʘ ʜʦʟʚʦʣʷʻ 

ʚʽʜʩʣʽʜʢʦʚʫʚʘʪʠ ʷʢ ʟʤʽʥʶʻʪʴʩʷ ʧʽʜʩʫʤʢʦʚʘ ʦʮʽʥʢʘ ʚ ʟʘʣʝʞʥʦʩʪʽ ʚʽʜ ʚʠʭʽʜʥʠʭ 

ʧʘʨʘʤʝʪʨʽʚ. ʊʘʢʫ ʟʘʣʝʞʥʽʩʪʴ ʨʝʢʦʤʝʥʜʫʻʪʴʩʷ ʚʽʟʫʘʣʽʟʫʚʘʪʠ. ʎʝ ʜʦʧʦʤʦʞʝ 

ʧʨʦʘʥʘʣʽʟʫʚʘʪʠ ʤʝʞʽ ʚʽʜʭʠʣʝʥʥʷ ʦʮʽʥʢʠ ʚʽʜ ʩʝʨʝʜʥʴʦʛʦ ʽ ʧʦʙʘʯʠʪʠ, ʱʦ ʥʘ ʮʝ 

ʤʦʞʝ ʚʧʣʠʥʫʪʠ. 

6. ʆʮʽʥʢʘ ʚʽʜ ʯʘʩʪʢʦʚʦʛʦ ʜʦ ʟʘʛʘʣʴʥʦʤʫ (Bottom-up Estimation) 

ɼʘʥʠʡ ʤʝʪʦʜ ʩʭʦʞʠʡ ʥʘ ʝʢʩʧʝʨʪʥʫ ʦʮʽʥʢʫ, ʪʽʣʴʢʠ ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ 

ʧʨʦʛʥʦʟ ʨʦʙʠʪʴʩʷ ʥʝ ʜʣʷ ʚʩʴʦʛʦ ʧʨʦʝʢʪʫ ʚ ʮʽʣʦʤʫ, ʘ ʦʢʨʝʤʦ ʜʣʷ ʩʢʣʘʜʦʚʠʭ 

ʡʦʛʦ ʟʘʚʜʘʥʴ. ʎʝ ʚʠʛʣʷʜʘʻ ʪʘʢ: ʟʙʠʨʘʶʪʴʩʷ ʝʢʩʧʝʨʪʥʽ ʜʫʤʢʠ, ʥʘʧʨʠʢʣʘʜ, ʫ 

ʬʘʭʽʚʮʽʚ ʟ ʘʥʘʣʽʟʫ, ʨʦʟʨʦʙʢʠ, ʪʝʩʪʫʚʘʥʥʷ, ʧʽʜʪʨʠʤʢʠ ʇɿ. ʇʽʜʩʫʤʦʚʫʶʪʴʩʷ ʾʭ 

ʦʮʽʥʢʠ ʨʘʟʦʤ, ʜʦʜʘʶʪʴʩʷ ʜʦ ʥʠʭ ʚʠʪʨʘʪʠ ʯʘʩʫ ʥʘ ʚʟʘʻʤʦʜʽʶ ʽ ʬʦʨʤʫʻʪʴʩʷ 

ʩʧʽʣʴʥʠʡ ʧʨʦʛʥʦʟ. 

ɯʥʰʠʤʠ ʩʣʦʚʘʤʠ, ʤʠ ʟʙʠʨʘʻʤʦ ʦʮʽʥʢʫ ʧʦ ʯʘʩʪʠʥʘʭ, ʜʽʟʥʘʶʯʠʩʴ ʩʢʽʣʴʢʠ 

ʥʝʦʙʭʽʜʥʦ ʯʘʩʫ ʢʦʞʥʦʤʫ ʟ ʫʯʘʩʥʠʢʽʚ ʧʨʦʮʝʩʫ ʨʦʟʨʦʙʢʠ ʇɿ ʽ ʟʚʦʜʠʤʦ ʚʩʝ 

ʚʦʻʜʠʥʦ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʜʦʜʘʪʢʦʚʠʭ ʨʠʟʠʢʽʚ. 

 

ɺʠʩʥʦʚʢʠ ʧʦ ʨʦʟʜʽʣʫ 3  

 

1. ʄʦʜʝʣʽ ʽ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʥʫ ʢʦʤʧʘʥʽʡ ʧʨʠ ʧʨʦʮʝʜʫʨʘʭ 

ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ, ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ 
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ʥʘʜʽʡʥʦʩʪʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ, 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʽʜʙʦʨʫ ʤʥʦʞʠʥ ʧʨʦʮʝʩʽʚ ʽ ʧʨʦʧʦʟʠʮʽʡ ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʦʪʨʠʤʘʥʥʷ ʮʽʣʴʦʚʦʛʦ ʧʨʠʙʫʪʢʫ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʩʪʽ 

ʢʦʤʧʘʥʽʡ ʥʘ ʚʩʽʭ ʩʪʘʜʽʷʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ.  

2. ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʤʦʜʝʣʽ ʪʘ ʤʝʪʦʜʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʪʨʠʤʘʥʥʷ ʪʘʢʠʭ 

ʧʨʠʥʮʠʧʽʚ: 

 ʧʨʦʮʝʩʠ ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ ʤʦʞʫʪʴ ʚʚʦʜʠʪʠʩʷ ʣʠʰʝ ʚ ʨʘʟʽ 

ʜʦʩʷʛʥʝʥʥʷ ʦʯʽʢʫʚʘʥʦʛʦ ʧʨʠʙʫʪʢʫ ʥʝ ʥʠʞʯʝ ʟʘ ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʽ ʧʦʢʘʟʥʠʢʠ 

ʜʣʷ ʪʘʢʦʛʦ ʨʦʜʫ ʜʽʷʣʴʥʦʩʪʽ;  

 ʦʧʪʠʤʘʣʴʥʠʤ ʻ ʧʦʻʜʥʘʥʥʷ ʟʘʭʦʜʽʚ, ʱʦ ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ 

ʧʨʠʙʫʪʢʫ, ʷʢʠʡ ʬʦʨʤʫʻʪʴʩʷ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʽʡ ʚʽʨʦʛʽʜʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ 

ʮʽʣʴʦʚʠʭ ʬʫʥʢʮʽʾ ʧʨʦʮʝʩʽʚ ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ ʪʘ ʙʣʦʢʫʚʘʥʥʽ ʧʨʦʪʠʨʽʯʴ, ʱʦ 

ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʚʟʘʻʤʥʠʭ ʧʨʦʪʠʨʽʯʯʷʭ ʥʝʦʜʥʦʟʥʘʯʥʠʭ ʧʨʦʮʝʩʽʚ;  

 ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚʩʽ ʤʦʞʣʠʚʽ ʚʽʜʭʠʣʝʥʥʷ ʪʘ ʧʦʜʽʾ, ʱʦ ʤʦʞʫʪʴ 

ʟʘʰʢʦʜʠʪʠ ʜʦʩʷʛʥʝʥʥʶ ʮʽʣʝʡ ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ; 

 ʧʨʦʚʝʜʝʥʽ ʦʮʽʥʢʠ ʪʘ ʨʦʟʨʘʭʫʥʢʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʨʦʟʫʤʽʣʠʤʠ, 

ʧʨʦʟʦʨʠʤʠ ʪʘ ʦʪʨʠʤʘʥʠʤʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʢʦʥʩʝʥʩʫʩʫ ʜʫʤʦʢ ʝʢʩʧʝʨʪʽʚ.  

3.  ɯʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ ʚ ʢʦʤʧʘʥʽʷʭ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʨʽʰʝʥʴ, ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʟʘʚʜʷʢʠ ʽʥʪʝʛʨʦʚʘʥʠʤ 

ʧʦʢʘʟʥʠʢʘʤ ʨʠʟʠʢʫ ʘʚʪʦʤʘʪʠʟʫʻʪʴʩʷ ʟʘʚʜʷʢʠ ʨʦʟʨʦʙʣʝʥʠʤ ʧʨʦʛʨʘʤʥʠʤ 

ʟʘʩʦʙʘʤ ʨʦʟʨʦʙʢʠ FTA ʪʘ ETA, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʨʠʩʪʘʪʠ ʤʝʭʘʥʽʟʤʠ 

ʧʦʻʜʥʘʥʥʷ (ʢʦʥʢʘʪʝʥʘʮʽʶ) ʜʝʨʝʚ ʚ ʣʦʛʽʯʥʽ ʩʪʨʫʢʪʫʨʠ ʪʘ ʬʦʨʤʘʣʽʟʫʚʘʪʠ 

ʧʨʦʮʝʩ ʚʠʜʽʣʝʥʥʷ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ ʜʣʷ ʾʭ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ. 

4. . ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʦʜʝʣʴ ʬʦʨʤʘʣʽʟʘʮʽʾ ʽ ʩʪʨʫʢʪʫʨʥʦʛʦ ʧʨʝʜʩʪʘʚʣʝʥʥʷ 

ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚ'ʷʟʢʽʚ ʧʦʜʽʡ ʟʘ ʨʘʭʫʥʦʢ ʧʦʙʫʜʦʚʠ FTA. 

5. ʋʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʚʽʨʦʛʽʜʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʧʦʜʽʡ ʪʘ 

ʧʨʦʮʝʩʽʚ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʷʛʥʝʥʥʷ çʚʝʨʭʥʽʭ ʧʦʜʽʡè ʪʘ ʦʮʽʥʢʠ ʥʘʩʣʽʜʢʽʚ 

ʪʘʢʠʭ ʧʦʜʽʡ. 

6. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜ ʘʥʘʣʽʟʫ, ʚ ʷʢʦʤʫ ʨʝʘʣʽʟʫʻʪʴʩʷ ʧʽʜʭʽʜ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ, ʱʦ ʚʩʪʘʥʦʚʣʶʶʪʴ ʚʘʛʦʚʽ ʧʝʨʝʚʘʛʠ ʟ ʮʽʣʣʶ 
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ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʨʦʧʦʥʦʚʘʥʠʭ ʨʽʰʝʥʴ ʪʘ ʧʝʨʝʚʽʨʢʠ ʾʭ ʧʨʠʙʣʠʞʝʥʥʷ ʜʦ 

ʬʨʦʥʪʫ ʇʘʨʝʪʦ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʦʧʪʠʤʽʟʦʚʘʥʠʭ ʨʽʰʝʥʴ. 

7. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʡʤʦʚʽʨʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʩʮʝʥʘʨʽʾʚ 

ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ ʥʘ ʦʩʥʦʚʽ ʬʦʨʤʘʣʴʥʦʛʦ ʦʧʠʩʫ FTA. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʤʝʪʦʜʫ 

ʤʦʞʣʠʚʦ: 

ô ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʪʘ ʧʝʨʝʚʽʨʠʪʠ ʟʘʭʦʜʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʥʠʞʝʥʥʷ 

ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʨʝʟʫʣʴʪʘʪʽʚ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʚ ʢʦʤʧʘʥʽʷʭ, 

ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ, ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʧʦʟʠʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʨʦʙʦʪʠ 

ʧʝʨʩʦʥʘʣʫ; 

ô ʘʥʘʣʽʟʫʚʘʪʠ ʢʦʣʝʢʮʽʾ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʨʦʟʚʠʪʢʫ ʢʦʤʧʘʥʽʡ ʥʘ ʚʩʽʭ ʩʪʘʜʽʷʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ; 

ô ʚʠʜʽʣʠʪʠ ʢʦʣʝʢʮʽʶ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ ʢʦʤʧʘʥʽʡ, ʱʦ ʦʜʥʦʟʥʘʯʥʦ 

ʥʝʜʦʧʫʩʪʠʤʽ ʪʘ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʡʥʷʪʥʠʤʠ. ʎʠʤ ʤʦʞʥʘ ʦʙʤʝʞʠʪʠ ʦʙʣʘʩʪʴ 

ʧʨʠʡʥʷʪʥʦʛʦ ʨʠʟʠʢʫ. 

8. ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʨʦʮʝʩʽʚ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʤʦʜʝʣʷʭ ʢʣʘʩʫ COCOMO, ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ 

ʥʝʦʙʭʽʜʥʦʛʦ ʯʘʩʫ ʨʦʟʨʦʙʦʢ ʧʨʦʝʢʪʽʚ. ɼʽʩʪʘʣʠ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʤʝʪʦʜʠ ʪʘ 

ʤʦʜʝʣʽ ʩʧʨʦʱʝʥʠʭ ʦʮʽʥʦʢ ʧʨʘʮʝʚʪʨʘʪ ʪʘ ʻʤʥʦʩʪʽ ʨʦʙʽʪ, ʱʦ ʥʝʦʙʭʽʜʥʦ ʜʣʷ 

ʦʮʽʥʦʢ ʚʠʪʨʘʪ ʧʨʠ ʧʝʨʝʬʦʨʤʘʪʫʚʘʥʥʽ ʢʦʤʧʘʥʽʡ, ʱʦ ʧʦʛʣʠʥʘʶʪʴʩʷ ʘʙʦ 

ʦʙôʻʜʥʫʶʪʴʩʷ  

 ʄʘʪʝʨʽʘʣʠ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ʨʦʙʦʪʘʭ ʘʚʪʦʨʘ [2, 3, 4, 6, 7] 
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ʈʆɿɼɯʃ 4 ʇʈɸʂʊʀʏʅɸ ʈɽɸʃɯɿɸʎɯʗ ɯʅʌʆʈʄɸʎɯʁʅʆɰ 

ʊɽʍʅʆʃʆɻɯɰ ʇɯɼʊʈʀʄʂʀ ʇʈʀʁʅʗʊʊʗ ʈɯʐɽʅʔ ʇʈʀ 

ʋʇʈɸɺʃɯʅʅɯ ʈʆɿɺʀʊʂʆʄ ʂʆʄʇɸʅɯʁ ɯʅʌʆʈʄɸʎɯʁʅʆɰ ɻɸʃʋɿɯ 

 

ɺ ʨʦʟʜʽʣʽ ʦʧʠʩʘʥʽ ʨʦʟʨʦʙʣʝʥʽ ʚ ʤʝʞʘʭ ʝʢʩʧʣʫʘʪʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ 

ʪʝʭʥʦʣʦʛʽʾ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʪʘ 

ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʧʦʢʘʟʥʠʢʽʚ ʨʦʟʚʠʪʢʫ ɯʊ ʢʦʤʧʘʥʽʡ. ʆʧʠʩʘʥʦ ʚʣʘʩʪʠʚʦʩʪʽ 

ʧʨʦʛʨʘʤʥʠʭ ʜʦʜʘʪʢʽʚ, ʤʦʞʣʠʚʦʩʪʽ ʾʭ ʟʘʩʪʦʩʫʚʘʥʥʷ ʜʣʷ ʘʥʘʣʽʟʫ ʧʨʦʝʢʪʽʚ ʪʘ 

ʧʦʙʫʜʦʚʽ ʤʥʦʞʠʥ ʜʝʨʝʚ, ʬʦʨʤʫʚʘʥʥʷ çʣʽʩʫè ʧʦʜʽʡ. ʇʨʝʜʩʪʘʚʣʝʥʽ ʧʨʠʢʣʘʜʠ 

ʨʝʘʣʽʟʘʮʽʽ ʧʦʩʣʽʜʦʚʥʦʩʪʽ ʜʽʡ ʧʨʠ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʦʮʽʥʶʚʘʥʥʽ ʧʦʢʘʟʥʠʢʽʚ 

ʨʠʟʠʢʫ ʚʢʣʘʜʝʥʴ ʪʘ ʦʯʽʢʫʚʘʥʠʭ ʨʝʟʫʣʴʪʘʪʽʚ ʟʜʽʡʩʥʝʥʥʷ ʤʽʨ ʧʦ ʫʧʨʘʚʣʽʥʥʶ 

ʨʦʟʚʠʪʢʦʤ ʢʦʤʧʘʥʽʡ. 

ʆʧʠʩʘʥʘ ʩʪʨʫʢʪʫʨʘ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ ʱʦʜʦ ʨʦʙʦʪʠ ɯʊ ʢʦʤʧʘʥʽʡ  ʚ ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ. 

ʋʟʘʛʘʣʴʥʝʥʽ ʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʤʝʪʦʜʠ ʦʨʛʘʥʽʟʘʮʽʾ ʤʦʥʽʪʦʨʠʥʛʫ ʩʪʘʥʫ 

ʢʦʤʧʘʥʽʡ ʥʘ ʚʩʽʭ ʩʪʘʜʽʷʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. ɿʘʧʨʦʧʦʥʦʚʘʥʘ ʩʪʨʫʢʪʫʨʘ ʧʦʜʽʡ 

ʪʘ ʤʽʨ ʚʧʣʠʚʫ ʥʘ ʝʢʦʥʦʤʽʯʥʠʡ ʨʠʟʠʢ ʥʘ ʦʩʥʦʚʽ ʨʠʟʠʢʦ-ʦʨʽʻʥʪʦʚʘʥʦʛʦ ʧʽʜʭʦʜʫ 

ʥʘ ʨʽʟʥʠʭ ʨʽʚʥʷʭ. 

ʆʧʠʩʘʥʦ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʦʨʛʘʥʽʟʘʮʽʡʥʠʭ ʪʘ ʝʢʦʥʦʤʽʯʥʠʭ ʤʝʪʦʜʠ ʚʧʣʠʚʫ 

ʥʘ ʨʽʚʝʥʴ ʨʠʟʠʢʫ, ʱʦ ʜʦʟʚʦʣʷʶʪʴ ʟʜʽʡʩʥʠʪʠ ʨʝʛʫʣʷʪʦʨʥʽ ʬʫʥʢʮʽʾ ʥʘ ʦʩʥʦʚʽ 

ʦʙ'ʻʢʪʠʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʡʤʦʚʽʨʥʦʩʪʽ ʚʠʥʠʢʥʝʥʥʷ ʧʦʜʽʡ ʪʘ ʾʭ ʥʘʩʣʽʜʢʽʚ 

ʰʣʷʭʦʤ ʟʘʩʪʦʩʫʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʠʭ ʤʝʭʘʥʽʟʤʽʚ ʩʪʨʘʭʫʚʘʥʥʷ ʪʘ ʧʨʠʡʥʷʪʪʷ 

ʨʽʰʝʥʴ ʱʦʜʦ ʨʽʚʥʷ ʨʦʟʚʠʪʢʫ ʜʦʩʣʽʜʞʫʻʤʠʭ ʢʦʤʧʘʥʽʡ. 

ʇʨʝʜʩʪʘʚʣʝʥʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʽ ʦʧʠʩʘʥʽ ʤʝʪʦʜʠ ʧʨʦʡʰʣʠ ʧʨʦʮʝʜʫʨʠ 

ʚʝʨʠʬʽʢʘʮʽʾ, ʚʧʨʦʚʘʜʞʝʥʥʷ ʪʘ ʘʧʨʦʙʘʮʽʶ ʚ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʧʽʜʧʨʠʻʤʩʪʚʘʭ ʪʘ 

ʦʨʛʘʥʽʟʘʮʽʷʭ ʋʢʨʘʾʥʠ, ʂʠʪʘʶ ʪʘ ʢʨʘʾʥ ɽʉ, ʱʦ ʧʽʜʪʚʝʨʜʞʫʻʪʴʩʷ ʘʢʪʘʤʠ, 

ʥʘʚʝʜʝʥʠʤʠ ʚ ʜʦʜʘʪʢʘʭ 
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4.1 ʇʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʧʽʜʪʨʠʤʢʠ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

 

ʇʨʦʮʝʜʫʨʠ ʤʦʜʝʣʶʚʘʥʥʷ ʪʘ ʟʘʩʪʦʩʫʚʘʥʥʷ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʧʦʢʘʟʥʠʢʽʚ 

ʨʠʟʠʢʫ ʜʣʷ ʤʥʦʞʠʥ ʥʘʩʣʽʜʢʽʚ ʧʦʜʽʡ, ʱʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʧʨʠ ʫʧʨʘʚʣʽʥʥʽ 

ʨʦʟʚʠʪʢʦʤ ɯʊ ʧʽʜʧʨʠʻʤʩʪʚ ʚʠʤʘʛʘʶʪʴ ʟʙʠʨʘʥʥʷ, ʦʙʨʦʙʢʫ ʪʘ ʟʙʝʨʝʞʝʥʥʷ 

ʚʝʣʠʢʠʭ ʤʘʩʠʚʽʚ ʜʘʥʠʭ. ʊʘʢ, ʜʣʷ ʥʘʧʦʚʥʝʥʥʷ ʙʘʟʠ ʟʥʘʥʴ, ʱʦ ʤʽʩʪʠʪʴ ʜʘʥʽ 

ʧʨʦʥʘʩʣʽʜʢʠ ʧʦʜʽʡ, ETA, FTA (ʨʠʩ. 2.3) ʪʘ ʚʠʢʦʥʘʥʥʷ ʧʨʦʮʝʜʫʨ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʢʦʤʧʘʥʽʡ, ʝʢʩʧʝʨʪʥʠʭ ʦʮʽʥʦʢ ʥʘʩʣʽʜʢʽʚ ʮʠʭ ʧʨʦʮʝʩʽʚ 

ʥʝʦʙʭʽʜʥʦ ʨʦʟʨʦʙʠʪʠ ʧʨʦʛʨʘʤʥʽ ʜʦʜʘʪʢʠ, ʧʦʚôʷʟʘʥʽ ʤʽʞ ʩʦʙʦʶ ʧʨʦʪʦʢʦʣʘʤʠ 

ʦʙʤʽʥʫ ʜʘʥʠʤʠ ʚ ʫʟʛʦʜʞʝʥʠʭ ʬʦʨʤʘʪʘʭ ʟ ʚʣʘʩʪʠʚʦʩʪʷʤʠ, ʱʦ ʚʽʜʧʦʚʽʜʘʶʪʴ 

ʧʦʩʪʘʚʣʝʥʠʤ ʟʘʜʘʯʘʤ ʤʦʜʝʣʶʚʘʥʥʷ. 

ʇʨʦʛʨʘʤʥʽ ʜʦʜʘʪʢʠ ʧʦʚʠʥʥʽ ʤʽʩʪʠʪʠ ʷʢ ʦʢʨʝʤʽ ʟʘʤʢʥʝʥʽ ʧʨʦʮʝʜʫʨʠ 

ʩʪʚʦʨʝʥʥʷ ʩʪʫʢʪʫʨʦʚʘʥʠʭ ʜʘʥʠʭ ʪʘ ʦʙʨʦʙʢʠ ʾʭ ʚ ʟʘʛʘʣʴʥʦʤʫ ʤʦʜʝʣʴʥʦʤʫ 

ʨʷʜʽ, ʪʘʢ ʽ ʟʨʫʯʥʽ ʟʘʩʦʙʠ ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʜʘʥʠʭ. ʅʘʧʨʠʢʣʘʜ, ʧʦʙʫʜʦʚʘ ʜʝʨʝʚ 

ʚʽʜʤʦʚ (FTA) ʪʘ ʜʝʨʝʚ ʧʦʜʽʡ (ETA) ʧʨʝʜʩʪʘʚʣʝʥʽ ʦʢʨʝʤʠʤʠ ʤʦʜʫʣʷʤʠ, ʱʦ 

ʤʘʶʪʴ ʽʥʬʦʨʤʘʮʽʡʥʫ ʮʽʥʥʽʩʪʴ ʩʘʤʽ ʧʦ ʩʦʙʽ. ɹʽʣʴʰ ʧʦʚʝʨʭʥʝʚʠʡ ʤʦʜʫʣʴ 

ʦʙôʻʜʥʘʥʥʷ ʜʘʨʘʚ ʚ çʣʽʩè, ʱʦ ʻ ʦʩʪʦʚʦʤ ʛʨʘʬʫ ï ʤʦʜʝʣʽ ʦʙʨʦʙʢʠ ʜʘʥʠʭ 

ʢʦʨʪʝʞʫ MTR (ʬʦʨʤʫʣʘ 2.7), ʙʫʜʫʻʪʴʩʷ ʪʘ ʫʟʘʛʘʣʴʥʶʻʪʴʩʷ ʤʦʜʫʣ ̔ʦʙʨʦʙʢʠ 

ʟʘʛʘʣʴʥʦʛʦ ʨʠʟʠʢʫ. 

ɿʘʚʜʷʢʠ ʨʦʟʨʦʙʣʝʥʠʤ ʧʨʦʛʨʘʤʥʠʤ ʟʘʩʦʙʘʤ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʚʘʣʠʩʴ ʧʨʠ 

ʢʦʥʪʨʦʣʴʥʠʭ ʦʮʽʥʢʘʭ ʩʪʘʥʽʚ ɯʊ ʢʦʤʧʘʥʽʡ (ʜʠʚʠʩʴ ʘʢʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ) ʙʫʣʠ 

ʦʪʨʠʤʘʥʽ ʦʩʥʦʚʥʽ ʧʦʢʘʟʥʠʢʠ ʨʠʟʠʢʫ ʢʦʤʧʘʥʽʡ, ʱʦ ʜʦʩʣʽʜʞʫʚʘʣʠʩʴ. 

ɺ ʜʘʥʦʤʫ ʨʦʟʜʽʣʽ ʧʨʠʚʝʜʝʥʠʡ ʦʧʠʩ ʜʝʷʢʠʭ ʚʣʘʩʪʠʚʦʩʪʝʡ ʪʘ ʬʫʥʢʮʽʡ, 

ʨʝʘʣʽʟʦʚʘʥʠʭ ʘʚʪʦʨʦʤ ʚ ʧʨʦʛʨʘʤʥʠʭ ʤʦʜʫʣʷʭ ʧʦʙʫʜʦʚʠ  FTA ʪʘ ETA ʘ ʪʘʢʦʞ 

ʦʮʽʥʮʽ ʢʽʥʮʝʚʠʭ ʦʩʥʦʚʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ DPR ,,J= . ɯʥʰʽ ʧʨʦʛʨʘʤʥʽ 

ʤʦʜʫʣʽ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʽ ʟ ʤʽʨʢʫʚʘʥʴ ʤʦʞʣʠʚʦʩʪʽ ʟʘʩʪʦʩʫʚʘʥʥʷ ʽʥʰʠʭ 

ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʩʪʘʥʜʘʨʪʥʠʭ ʜʦʜʘʪʢʽʚ ʤʘʪʝʤʘʪʠʯʥʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ (ʥʘʧʨʠʢʣʘʜ: Mathlab, Mathcad, Statistica ʪʘ ʽʥʰʽ). 
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 ɿʘʛʘʣʴʥʽ ʬʫʥʢʮʽʾ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʨʽʰʝʥʴ ʧʨʠ 

ʫʧʨʘʚʣʽʥʥʷ ɯʊ ʧʨʦʝʢʪʘʤʠ ʨʝʘʣʽʟʦʚʘʥʽ ʚ ʦʙôʻʜʥʘʥʦʤʫ çʧʨʦʝʢʪʽè. 

 

 

 

ʈʠʩʫʥʦʢ 4.1 ï ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʧʦʻʜʥʘʥʥʷ ʜʘʥʠʭ ʚ ʻʜʠʥʦʤʫ çʧʨʦʝʢʪʽè 

 

ʇʦʩʣʽʜʦʚʥʽʩʪʴ ʩʪʚʦʨʝʥʥʷ ʧʨʦʝʢʪʫ ʤʽʩʪʠʪʴ ʥʘʩʪʫʧʥʽ ʧʨʦʮʝʜʫʨʠ: 

1. ʉʪʚʦʨʶʻʪʴʩʷ ʻʜʠʥʠʡ ʧʨʦʝʢʪ ʟ ʧʝʨʚʠʥʥʠʤ ʽʤôʷʤ, ʱʦ ʻ ʟʘʛʦʣʦʚʢʦʤ, 

ʱʦ ʧʦʚôʟʫʻ ʚʩʽ ʥʘʩʪʫʧʥʽ ʻʣʝʤʝʥʪʠ ʤʦʜʝʣʶʚʘʥʥʷ. ʉʪʫʨʢʪʫʨʘ ʧʨʦʝʢʪʫ 

ʧʨʝʜʩʪʘʚʣʝʥʘ ʷʢ ʜʝʨʝʚʦ ʤʦʜʝʣʝʡ.  

2. ɺ ʩʢʣʘʜʽ ʧʨʦʝʢʪʫ ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʦʢʝʤʽ ʤʦʜʝʣʽ çʜʝʨʝʚ ʚʽʜʤʦʚè (FTA), 

çʜʝʨʝʚ ʧʦʜʽʡè (ETA). ɺʩʽ ʨʦʟʨʦʙʣʝʥʽ ʜʝʨʝʚʘ ʜʘʥʦʛʦ ʧʨʦʝʢʪʫ ʧʦʚôʷʟʘʥʽ ʤʽʞ 

ʩʦʙʦʶ ʚ çʣʽʩè, ʱʦ ʻ ʦʩʥʦʚʦʶ ʛʨʘʬʫ ʧʨʦʝʢʪʫ. ʃʽʩ ʘʚʪʦʤʘʪʠʯʥʦ ʚʨʘʭʦʚʫʻ 

ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʽ ʚʽʜʧʦʚʽʜʥʦʩʪʽ ʬʫʥʢʮʽʡ, ʱʦ ʚʠʢʦʥʫʶʪʴʩʷ ʚ ʘʥʘʣʽʟʫʻʤʠʭ 

ɯʊ ʢʦʤʧʘʥʽʷʭ.  

 

3. ɼʣʷ ʢʦʞʥʦʛʦ ʜʝʨʝʚʘ ʣʽʩʫ ʤʦʜʝʣʶʶʪʴʩʷ ʧʨʦʮʝʩʠ, ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʥʘʩʣʽʜʢʽʚ (ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ) ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ ʧʨʠ ʧʨʠʡʥʷʪʪʽ ʪʠʭ ʯʠ 
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ʽʥʰʠʭ ʨʽʰʝʥʴ ʨʦʟʚʠʪʢʫ ɯʊ ʢʦʤʧʘʥʽʾ. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʩʪʚʦʨʠʪʠ ʘʣʛʦʨʠʪʤʠ 

ʨʦʟʨʘʭʫʥʢʽʚ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ ʥʘ ʙʘʟʽ ʦʙʨʦʙʢʠ ʥʘʩʪʫʧʥʠʭ ʝʣʝʤʝʥʪʽʚ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʤʦʜʝʣʽ: 

POWInv ³Ì )(  ï ʚʽʜʧʦʚʽʜʥʽʩʪʴ ʤʽʞ ʚʭʽʜʥʠʤʠ ʧʦʜʽʷʤʠ ʽ ʡʤʦʚʽʨʥʽʩʪʶ ʚ 

ʨʽʟʥʽ ʩʪʘʥʠ ʟʘ ʚʧʣʠʚʘʤʠ; 

{ }zp mpM =  ï ʤʥʦʞʠʥʘ ʧʦʟʠʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ 

Az 21Í  ʚ ʛʨʦʰʦʚʦʤʫ ʚʠʤʽʨʽ; 

{ }cn maM =  ï ʤʥʦʞʠʥʘ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʚ ʛʨʦʰʦʚʦʤʫ ʚʠʤʽʨʽ. 

4. ʅʘ ʙʘʟʽ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʩʪʚʦʨʶʶʪʴʩʷ ʧʨʠʯʠʥʥʦ-

ʥʘʩʣʽʜʢʦʚʽ ʟʚôʷʟʢʠ, ʱʦ ʬʽʢʩʫʶʪʴʩʷ ʚ ʙʘʟʽ ʟʥʘʥʴ ʪʘ ʙʫʜʫʶʪʴ ʧʦʩʣʽʜʦʚʥʽʩʪʴ 

ʤʥʦʞʠʥ ʢʦʨʪʝʞʫ (2.7) ʨʦʟʜʽʣʫ 2.2.1. ʎʝ ʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʘʚʪʦʤʘʪʠʯʥʦʛʦ 

ʨʦʟʨʘʭʫʥʢʫ ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʥʽʚ ʢʦʤʧʘʥʽʡ ʧʦʩʝʨʝʜʢʦʤ ʬʫʥʢʮʽʾ çRiskè 

5. ɺʩʽ ʧʦʪʦʯʥʽ ʜʘʥʽ ʧʨʦʝʢʪʫ ʬʽʢʩʫʶʪʴʩʷ ʚ çʩʭʦʚʠʱʽ ʜʘʥʠʭè, 

ʚʢʣʁʯʘʶʯʠ ʥʽ ʟʘʧʠʩʠ ʟʥʘʥʴ ʧʨʦ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʽ ʟʚôʷʟʢʠ ʧʦʜʽʡ ʪʘ 

ʜʠʥʘʤʽʯʥʽ ʭʘʨʘʢʪʝʨʠʩʪʠʢʠ ʧʨʦʮʝʩʽʚ. 

ʊʘʢʠʤ ʯʠʥʦʤ ʧʦʞʥʘ ʦʪʨʠʤʘʪʠ ʫʟʘʛʘʣʴʥʝʥʽ ʧʦʢʘʟʥʠʢʠ ʨʠʟʠʢʫ, ʪʘʢʽ ʷʢ 

ʦʯʠʢʫʚʘʥʠʡ ʧʨʠʙʫʪʦʢ, ʯʠ ʟʙʠʪʦʢ, ʱʦ ʻ ʜʦʙʫʪʢʦʤ ʡʤʦʚʽʨʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ 

ʩʪʘʥʽʚ ʢʦʤʧʘʥʽʡ, ʥʦʨʤʦʚʘʥʦʾ ʜʦ ʧʝʨʽʦʜʫ ʨʦʟʚʠʪʢʫ ʩʪʘʥʽʚ ʥʘ ʥʘʩʣʽʜʢʠ ʮʠʭ 

ʩʪʘʥʽʚ ʚ ʛʨʦʰʦʚʦʤʫ ʚʠʤʽʨʽ. ʊʘʢʠʤ ʯʠʥʦʤ, ʧʦʨʽʚʥʷʣʴʥʠʤʠ ʦʜʠʥʠʮʷʤʠ ʚʠʤʽʨʫ 

ʦʯʽʢʫʚʘʥʦʛʦ ʥʘʩʣʽʜʢʫ ʻ, ʥʘʧʨʠʢʣʘʜ, [ʜʦʣʣʘʨ/ʨʽʢ]. 

ɼʣʷ ʨʦʟʨʘʭʫʥʢʫ ʡʤʦʚʽʨʥʦʩʪʽ ʤʦʞʣʠʚʠʭ ʩʪʘʥʽʚ ʢʦʤʧʘʥʽʡ ʙʫʜʫʶʪʴʩʷ 

ʜʝʨʝʚʘ ʚʽʜʤʦʚ FTA (ʨʠʩ. 4.2). ʇʨʦʛʨʘʤʥʠʡ ʤʦʜʫʣʴ FTA ʤʘʻ ʨʦʟʨʦʙʣʝʥʽ 

ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʽ ʟʘʩʦʙʠ ʛʨʘʬʽʯʥʦʛʦ ʽ ʪʝʢʩʪʦʚʦʛʦ ʨʝʜʘʢʪʦʨʽʚ, ʱʦ ʥʘʜʘʶʪʴ 

ʤʦʞʣʠʚʽʩʪʴ ʧʦʩʣʽʜʦʚʥʦ ʧʦʚôʷʟʘʪʠ ʤʽʞ ʩʦʙʦʶ ʤʥʦʞʠʥʠ ʧʦʜʽʡ ʪʘ ʣʦʛʽʯʥʠʭ 

ʦʧʝʨʘʮʽʡ ʟ ʤʥʦʞʠʥʠ ʘʣʛʝʙʨʠ ʂʘʥʪʦʨʘ. ʎʝ ʚ ʧʦʚʥʽʡ ʤʽʨʽ ʚʽʜʧʦʚʽʜʘʻ 

ʧʨʦʮʝʜʫʨʘʤ ʟʛʦʨʪʢʠ ʪʘ ʨʦʟʛʦʨʪʢʠ ʧʨʦʩʪʦʨʫ ʧʦʜʽʡ ʛʨʘʬʫ ʩʪʘʥʽʚ ʢʦʤʧʘʥʽʡ. 

ʇʨʠ ʮʴʦʤʫ ʚʨʘʭʦʚʫʻʪʴʩʷ ʽʥʪʝʨʚʘʣ ʜʦʚʽʨʠ ʜʣʷ ʨʦʟʨʘʭʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʡʤʦʚʽʨʥʦʩʪʽ (ʚʝʨʭʥʶ ʪʘ ʥʠʞʥʶ ʤʝʞʫ ʧʦʭʠʙʢʠ).  
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ʈʠʩʫʥʦʢ 4.2 ï ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʧʦʻʜʥʘʥʥʷ ʜʘʥʠʭ ʩʪʘʥʽʚ FTA ʚ ʧʨʦʝʢʪʽ 

 

ɼʣʷ ʧʦʚôʷʟʘʥʥʷ ʩʪʘʥʽʚ ʪʘ ʧʨʦʮʝʩʽʚ ʪʘ ʧʦʙʫʜʦʚʠ ʨʦʟʚʠʪʢʽʚ ʧʦʜʽʡ 

(ʨʝʘʣʽʟʘʮʽʾ ʩʮʝʥʘʨʽʾʚ ʝʚʦʣʶʮʽʾ ʧʦʜʽʡ ʚ ʢʦʤʧʘʥʽʷʭ) ʙʫʜʫʶʪʴʩʷ ʜʝʨʝʚʘ ʧʦʜʽʡ 

FTA, ʱʦ ʤʫʶʪʴ ʪʘʢʦʞ ʧʦʚʥʫ ʽʥʩʪʨʫʤʝʥʪʘʣʴʥʫ ʙʘʟʫ ʚ ʦʢʨʝʤʦʤʫ ʜʦʜʘʪʢʫ ʜʣʷ 

ʪʝʢʩʪʦʚʠʭ ʪʘ ʛʨʘʬʽʯʥʠʭ ʤʦʞʣʠʚʦʩʪʝʡ ʧʦʙʫʜʦʚʠ ʙʽʥʘʨʥʦʾ ʨʦʟʛʦʨʪʢʠ ʧʝʨʝʭʦʜʫ 

ʩʪʘʥʽʚ ʚ ʛʨʘʬʽ ʚ ʩʮʝʥʘʨʽʾ  ʨʦʟʛʘʣʫʜʞʝʥʥʷ ʧʦʜʽʡ ʚ ʢʦʤʧʘʥʽʷʭ.  

ʇʨʠ ʮʴʦʤʫ ʚʨʘʭʦʚʫʶʪʴʩʷ ʜʠʥʘʤʽʢʘ ʧʨʦʮʝʩʽʚ ʟʘʚʜʷʢʠ ʩʶʨʴʝʢʪʠʚʥʦʤʫ 

ʚʽʜʦʙʨʘʞʝʥʥʶ ʧʦʜʽʡ ʥʘ ʯʘʩʫ ʾʭ ʨʝʘʣʽʟʘʮʽʾ (ʨʠʩ. 4.3) ʬʽʥʢʮʽʷʤʠ çEvent Timeè 

ʪʘ çBranch Timeè. ʊʦʙʪʦ ʚʨʘʭʦʚʫʻʪʴʩʷ ʥʝ ʪʽʣʴʢʠ ʯʘʩ, ʱʦ ʦʜʥʦʟʥʘʯʥʦ 

ʥʝʦʙʭʽʜʥʠʡ ʪʘ ʧʣʘʥʫʻʤʠʡ ʜʣʷ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ, ʘʣʝ ʡ ʤʦʞʣʠʚʽ ʚʽʜʭʠʣʝʥʥʷ 

ʚ ʯʘʩʽ ʪʘ ʾʭ ʥʘʩʣʽʜʢʠ. 
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ʈʠʩʫʥʦʢ 4.3 ï ʉʪʨʫʢʪʫʨʥʘ ʩʭʝʤʘ ʧʦʻʜʥʘʥʥʷ ʜʘʥʠʭ ʧʨʦʮʝʩʽʚ ETA ʚ ʧʨʦʝʢʪʽ 

 

ʂʨʽʤ ʪʦʛʦ ʥʘʜʘʥʘ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʝʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ m 

ʧʦʜʽʡ ʧʨʠ n ʧʨʦʮʝʩʘʭ. ʈʽʯ ʡʜʝ ʧʨʦ ʧʘʨʘʣʝʣʴʥʽ, ʘʙʦ ʦʜʥʦʟʥʘʯʥʽ ʧʨʦʮʝʩʠ ʧʨʠ 

ʨʦʟʚʠʪʢʫ ɯʊ ʢʦʤʧʘʥʽʡ. ʅʘʧʨʠʢʣʘʜ: ʚ ʢʦʤʧʘʥʽʾ ʨʦʟʨʦʙʣʷʻʪʴʩʷ n ʧʨʦʝʢʪʽʚ 

ʧʘʨʘʣʝʣʴʥʦ. ɼʣʷ ʢʦʞʥʦʛʦ ʧʨʦʝʢʪʫ ʧʦʩʪʘʚʣʝʥʽ ʪʝʨʤʽʥʠ ʾʭ ʚʠʢʦʥʘʥʥʷ (ʱʦ 

ʟʥʘʯʥʦ ʚʧʣʠʚʘʻ ʥʘ ʝʢʦʥʦʤʽʯʥʽ ʧʦʢʘʟʥʠʢʠ). ʅʝʦʙʭʽʜʥʦ ʚʠʟʥʘʯʠʪʠ ʡʤʦʚʽʨʥʽʩʪʴ 

ʪʦʛʦ, ʱʦ ʥʝ ʤʝʥʰ ʥʽʞ m ʧʨʦʝʢʪʽʚ ʙʫʜʝ ʚʠʢʦʥʘʥʦ ʚ ʧʦʩʪʘʚʣʝʥʠʡ ʩʪʨʦʢ.  

ɼʣʷ ʮʴʦʛʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʥʘʩʪʫʧʥʠʡ ʤʝʭʘʥʽʟʤ. 

ʇʨʠʧʫʩʪʠʤʦ, ʱʦ ʚʠʨʦʙʣʷʻʪʴʩʷ n ʥʝʟʘʣʝʞʥʠʭ ʚʠʧʨʦʙʫʚʘʥʴ, ʚ ʨʝʟʫʣʴʪʘʪʽ 

ʢʦʞʥʦʛʦ ʟ ʷʢʠʭ ʤʦʞʝ ʥʘʩʪʫʧʠʪʠ ʘʙʦ ʥʝ ʥʘʩʪʫʧʠʪʠ ʜʝʷʢʝ ʧʦʜʽʷ A. ʅʝʭʘʡ ʧʨʠ 

ʢʦʞʥʦʤʫ ʚʠʧʨʦʙʫʚʘʥʥʽ ʡʤʦʚʽʨʥʽʩʪʴ ʥʘʩʪʘʥʥʷ ʧʦʜʽʾ ɸ ʜʦʨʽʚʥʶʻ P (A) = p. 

ɺʠʟʥʘʯʠʤʦ ʡʤʦʚʽʨʥʽʩʪʴ Pn(m) ʪʦʛʦ, ʱʦ ʧʦʜʽʷ ɸ ʨʝʘʣʽʟʫʻʪʴʩʷ ʨʽʚʥʦ m 

ʨʘʟ ʧʨʠ n ʧʨʦʮʝʩʘʭ. 

ʇʨʠ ʮʴʦʤʫ ʚʠʟʥʘʯʠʤʦ, ʱʦ ʨʝʘʣʽʟʘʮʽʷ ʯʠ ʥʝʨʝʘʣʽʟʘʮʽʷ ʧʦʜʽʡ ɸ ʤʦʞʫʪʴ 

ʯʝʨʛʫʚʘʪʠʩʷ ʙʫʜ ʷʢʠʤ ʯʠʥʦʤ.  

ʇʽʜʨʘʭʫʥʦʢ ʡʤʦʚʽʨʥʦʩʪʽ  Pn(m) ʤʦʞʥʘ ʚʠʢʦʥʘʪʠ ʟʘ ʬʦʨʤʫʣʦʶ ɹʝʨʥʫʣʽ: 

mnmm
nn qpCmP -=)( , (4.1) 

ʜʝ 
)!(!

!

mnm

n
Cm

n
-

= . 

ɼʣʷ ʚʠʟʥʘʯʝʥʥʷ ʧʝʨʚʠʥʥʠʭ ʜʘʥʠʭ ʡʤʦʚʽʨʥʦʩʪʝʡ (ʜʣʷ ʥʘʧʦʚʥʝʥʥʷ 

ʣʠʩʪʽʚ ʪʘ ʛʽʣʦʢ ʜʝʨʝʚ) 
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ɺ ʙʘʟʽ ʜʘʥʠʭ ʧʦʧʦʚʥʶʻʪʴʩʷ ʪʘ ʟʙʝʨʽʛʘʻʪʴʩʷ ʽʥʬʦʨʤʘʮʽʷ ʱʦʜʦ 

ʡʤʦʚʽʨʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʘʙʦ ʚʽʜʤʦʚ ʦʢʨʝʤʠʭ ʟʘʭʦʜʽʚ ʚʧʣʠʚʫ ʥʘ ʨʦʟʚʠʪʦʢ 

ʢʦʤʧʘʥʽʡ. ʋ ʙʘʟʫ ʜʣʷ ʦʢʨʝʤʠʭ ʧʦʜʽʡ ʚʥʦʩʠʪʴʩʷ ʩʝʨʝʜʥʽʡ ʯʘʩ ʾʭ ʨʝʘʣʽʟʘʮʽʾ ʘʙʦ 

ʚʽʜʤʦʚʠ. ɿʘ ʮʠʤʠ ʧʘʨʘʤʝʪʨʘʤʠ ʦʙʯʠʩʣʶʶʪʴʩʷ ʡʤʦʚʽʨʥʦʩʪʽ ʚʽʜʤʦʚ ʽ 

ʙʝʟʚʽʜʤʦʚʥʦʾ ʨʦʙʦʪʠ ʧʨʦʪʷʛʦʤ ʧʦʩʪʘʚʣʝʥʦʛʦ ʯʘʩʫ ʨʝʘʣʽʟʘʮʽʾ ʘʙʦ ʩʝʨʝʜʥʽ 

ʡʤʦʚʽʨʥʦʩʪʽ ʩʧʨʘʮʶʚʘʥʥʷ ʪʠʭ ʯʠ ʽʥʰʠʭ ʨʽʰʝʥʴ ʪʘ ʚʧʣʠʚʽʚ. ʊʘʢʠʤ ʯʠʥʦʤ, 

ʜʦʩʣʽʜʥʠʢʠ ʤʘʶʪʴ ʤʦʞʣʠʚʽʩʪʴ ʚʠʙʦʨʫ ʚʭʽʜʥʠʭ ʫʤʦʚ ʚ çFTAè ʽ çETAè 

ʙʘʟʫʶʯʠʩʴ ʥʘ ʝʢʩʧʝʨʠʤʝʥʪʘʣʴʥʠʭ ʜʘʥʠʭ ʥʘʜʽʡʥʦʩʪʽ ʜʣʷ ʘʥʘʣʦʛʽʯʥʠʭ ʧʦʜʽʡ ʚ 

ʽʥʰʠʭ ʫʤʦʚʘʭ ʽ ʢʦʤʧʘʥʽʷʭ.  

ɼʣʷ ʟʘʛʘʣʴʥʦʛʦ ʦʙʣʽʢʫ ʧʦʢʘʟʥʠʢʽʚ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʨʠʟʠʢʫ ʧʨʦʝʢʪʫ 

ʢʦʨʪʝʞʫ MTR, ʨʦʟʨʘʭʫʥʢʦʚʽ ʤʦʜʫʽ ʟʘʛʘʣʴʥʦʛʦ ʧʨʦʝʢʪʫ ʥʘʜʽʣʝʥʽ ʬʫʥʢʮʽʷʤʠ 

ʽʥʪʝʛʨʘʣʴʥʦʛʦ ʧʦʨʽʚʥʷʣʴʥʦʛʦ ʘʥʘʣʽʟʫ. ʅʘʧʨʠʢʣʘʜ (ʨʠʩ. 4.4) ʽʥʪʝʛʨʘʣʴʥʠʡ 

ʨʠʟʠʢ ʜʣʷ N ʦʧʝʨʘʮʽʡ, ʱʦ ʚʧʨʦʚʘʜʞʫʶʪʴʩʷ ʚ ʧʨʦʝʢʪʽ ʧʨʝʜʩʪʘʚʣʷʝʪʴʩʷ ʷʢ 

ʡʤʦʚʽʨʥʽʩʪʴ ʥʝʚʠʢʦʥʘʥʥʷ ʥʝ ʤʝʥʰ ʥʽʞ N ʦʧʝʨʘʮʽʡ. 

 

 

ʈʠʩʫʥʦʢ 4.4 ï ʇʨʝʜʩʪʘʚʣʝʥʥʷ ʟʘʛʘʣʴʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ (ʽʥʪʝʛʨʘʣʴʥʠʡ 

ʨʠʟʠʢ ʜʣʷ N ʦʧʝʨʘʮʽʡ) ʚ ʧʨʦʝʢʪʽ 

ʆʯʝʚʠʜʥʦ, ʱʦ ʟʘʛʘʣʴʥʠʡ ʨʠʟʠʢ ʪʽʤ ʤʝʥʰʝ, ʯʠʤ ʙʽʣʴʰʝ ʢʦʥʪʨʦʣʴʥʠʭ ʪʘ 

ʧʦʟʠʪʠʚʥʦ ʚʧʣʠʚʘʶʯʠʭ ʟʘʭʦʜʽʚ ʚʧʨʦʚʘʜʞʫʻʪʴʩʷ ʚʽʜʥʦʩʥʦ ʚʽʜʨʦʜʞʝʥʥʷ 

ʧʨʦʝʢʪʫ. ʆʜʥʘʢ ʽʥʪʝʥʩʠʚʥʽʩʪʴ ʥʘʜʽʡʥʦʩʪʽ ʪʘ ʦʯʽʢʫʚʘʥʦʛʦ ʧʨʠʙʫʪʢʫ ʤʘʻ ʜʫʞʝ 

ʨʽʟʥʦʤʘʥʽʪʥʠʡ ʭʘʨʘʢʪʝʨ.  
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ʊʘʢʠʤ ʯʠʥʦʤ ʤʦʞʣʠʚʦ ʦʪʨʠʤʫʚʘʪʠ ʪʘ ʨʦʟʛʣʷʜʘʪʠ ʨʽʟʥʦʤʘʥʽʪʥʽ ʜʘʥʽ ʜʣʷ 

ʚʠʢʦʥʘʥʥʷ ʬʫʥʢʮʽʡ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

 

4.2 ʆʨʛʘʥʽʟʘʮʽʡʥʽ ʪʘ ʝʢʦʥʦʤʽʯʥʽ ʤʝʪʦʜʠ ʨʝʛʫʣʶʚʘʥʥʷ ʨʽʚʥʷ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʠʟʠʢʫ  ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʦʭʘʩʪʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʧʨʠ 

ʨʦʟʚʠʪʢʫ IT ʢʦʤʧʘʥʽʡ 

 

ʇʨʦʮʝʜʫʨʘ ʨʝʛʫʣʶʚʘʥʥʷ ʝʢʦʥʦʤʽʯʥʠʤ ʩʪʘʥʦʤ ʢʦʤʧʘʥʽʡ ʥʝ ʤʦʞʝ ʙʫʪʠ 

ʦʧʠʩʘʥʘ ʩʪʨʫʢʪʫʨʘʤʠ ʯʽʪʢʦʾ ʣʦʛʽʢʠ, ʙʦ ʤʽʩʪʠʪʴ ʟʥʘʥʥʷ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ 

ʟʚôʷʟʢʽʚ ʩʪʘʥʽʚ ɯʊ ʢʦʤʧʘʥʽʡ, ʚ ʪʦʤʫ ʯʠʩʣʽ ʜʠʥʘʤʽʯʥʠʭ, ʷʢʽ ʤʦʞʥʘ ʚʠʷʚʠʪʠ 

ʪʽʣʴʢʠ ʥʘ ʦʩʥʦʚʽ ʜʦʩʚʽʜʫ ʝʢʩʧʣʫʘʪʘʮʽʾ ʪʘʢʠʭ ʢʦʤʧʘʥʽʡ ʪʘ ʚʠʟʥʘʯʘʶʯʽ 

ʧʦʢʘʟʥʠʢʠ ʩʪʘʥʽʚ, ʱʦ ʚʽʜʥʦʩʽʪʴʩʷ ʜʦ ʩʪʦʭʘʩʪʠʯʥʠʭ. ʄʥʦʞʠʥʠ ʤʦʞʣʠʚʠʭ 

ʢʦʤʙʽʥʘʮʽʡ ʙʫʜʴ ʷʢʠʭ ʩʧʦʣʫʯʝʥʴ ʩʪʘʥʽʚ ʚ ʯʘʩʽ ʪʘ ʧʨʦʩʪʦʨʽ ʤʘʶʪʴ ʙʝʟʣʽʯ 

ʚʘʨʽʘʥʪʽʚ, ʪʦʤʫ ʢʽʣʴʢʽʩʪʴ ʥʘʩʣʽʜʢʽʚ ʝʢʩʧʣʫʘʪʘʮʽʾ ʥʝ ʦʙʤʝʞʝʥʘ. ɺʘʞʣʠʚʦ 

ʚʠʟʥʘʯʠʪʠ ʥʝ ʪʽʣʴʢʠ ʥʘʡʙʽʣʴʰ ʩʫʪʪʻʚʽ ʩʮʝʥʘʨʽʾ ʨʦʟʚʠʪʢʫ ʢʦʤʧʘʥʽʡ, ʘ ʪʘʢʦʞ 

ʡʤʦʚʽʨʥʽʩʪʴ ʨʝʘʣʽʟʘʮʽʾ ʪʘʢʠʭ ʩʮʝʥʘʨʽʾʚ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʨʦʟʛʣʷʜʘʪʠ 

ʤʘʢʩʠʤʘʣʴʥʦ ʚʝʣʠʢʠʡ ʚʧʣʠʚ ʧʦ ʝʢʦʥʦʤʽʯʥʠʤ ʥʘʩʣʽʜʢʘʤ. ɼʝʪʝʨʤʽʥʦʚʘʥʠʭ 

ʧʦʢʘʟʥʠʢʽʚ ʟʘ ʮʠʤ ʧʨʠʥʮʠʧʦʤ ʚʠʟʥʘʯʠʪʠ ʥʝʤʦʞʣʠʚʦ. ʊʘʢʠʤ ʯʠʥʦʤ ʩʫʪʪʻʚʫ 

ʨʦʣʴ ʛʨʘʻ ʩʫʙôʻʢʪʠʚʥʘ ʜʫʤʢʘ ʩʧʝʮʽʘʣʽʩʪʽʚ, ʱʦ ʚʠʢʦʥʫʶʪʴ ʘʥʘʣʽʟ ʜʣʷ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ɺ ʮʴʦʤʫ ʧʽʜʨʦʟʜʽʣʽ ʚʠʢʣʘʜʝʥʘ ʩʧʨʦʙʘ ʧʦʩʣʽʜʦʚʥʦʾ 

ʜʝʤʦʥʩʪʨʘʮʽʾ ʧʨʝʜʩʪʘʚʣʝʥʠʭ ʩʪʚʝʨʜʞʝʥʴ. 

ɺʘʞʣʠʚʠʤʠ ʘʪʨʠʙʫʪʘʤʠ, ʱʦ ʚʠʟʥʘʯʘʶʪʴ ʩʪʘʥ ʢʦʤʧʘʥʽʾ ʚ ʛʨʘʬʽ ʩʪʘʥʽʚ (

{ }jepEp=  ʬʦʨʤʫʣʘ 2.7) ʻ ʩʝʤʘʥʪʠʯʥʽ ʧʘʨʘʤʝʪʨʠ, ʧʨʝʜʩʪʘʚʣʝʥʽ ʥʘʩʪʫʧʥʠʤʠ 

ʤʥʦʞʠʥʘʤʠ: 

ɯʥʬʦʨʤʘʮʽʡʥʘ: 

 ɯʥʬʦʨʤʘʮʽʷ ʧʨʦ ʢʦʤʧʘʥʽʶ ʂʦʤʫ ʥʘʣʝʞʠʪʴ ʢʦʤʧʘʥʽʷ?  

 ʗʢʦʶ ʻ ʦʨʛʘʥʽʟʘʮʽʡʥʘ ʩʪʨʫʢʪʫʨʘ ʢʦʤʧʘʥʽʾ, ʩʭʝʤʘ?  

 ʍʪʦ ʘʢʮʽʦʥʝʨʠ ʢʦʤʧʘʥʽʾ?  

 ʗʢʠʡ ʚʽʜʩʦʪʦʢ ʢʦʤʧʘʥʽʾ ʥʘʣʝʞʠʪʴ ʢʦʞʥʦʤʫ ʘʢʮʽʦʥʝʨʫ?  

 ʗʢʽ ʫʩʪʘʥʦʚʯʽ ʜʦʢʫʤʝʥʪʠ ʢʦʤʧʘʥʽʾ?  
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 ɼʝ ʟʥʘʭʦʜʠʪʴʩʷ ʩʚʽʜʦʮʪʚʦ ʧʨʦ ʛʘʨʥʫ ʨʝʧʫʪʘʮʽʶ ʢʦʤʧʘʥʽʾ, 

ʚʠʜʘʥʠʡ ʜʝʨʞʘʚʦʶ, ʚ ʷʢʽʡ ʟʘʨʝʻʩʪʨʦʚʘʥʠʡ ʙʽʟʥʝʩ?  

 ʗʢʠʡ ʩʪʘʪʫʪ ʢʦʤʧʘʥʽʾ?  

 ɼʝ ʥʘʡʦʩʪʘʥʥʽʰʽ ʨʽʯʥʽ ʟʚʽʪʠ ʢʦʤʧʘʥʽʾ ʽ ʧʨʦʪʦʢʦʣʠ ʟʘʩʽʜʘʥʴ 

ʨʘʜʠ ʜʠʨʝʢʪʦʨʽʚ?  

 ʍʪʦ ʚʭʦʜʠʪʴ ʜʦ ʩʢʣʘʜʫ ʚʠʱʦʛʦ ʢʝʨʽʚʥʠʮʪʚʘ ʢʦʤʧʘʥʽʾ, 

ʚʢʣʶʯʘʶʯʠ ʧʦʩʘʜʫ, ʟʘʨʧʣʘʪʫ ʽ ʢʽʣʴʢʽʩʪʴ ʨʦʢʽʚ ʥʘ ʮʽʡ ʧʦʩʘʜʽ?  

 ʗʢʽ ʚʠʧʣʘʪʠ ʩʧʽʚʨʦʙʽʪʥʠʢʘʤ ʢʦʤʧʘʥʽʾ?  

 ʆʙ'ʻʜʥʘʥʽ ʩʧʽʚʨʦʙʽʪʥʠʢʠ ʢʦʤʧʘʥʽʾ ʚ ʧʨʦʬʩʧʽʣʢʠ? ʗʢʱʦ ʪʘʢ, ʪʦ 

ʷʢʠʡ ʾʭʥʽʡ ʢʦʥʪʨʘʢʪ?; 

ʌʽʥʘʥʩʦʚʘ: 

 ɼʝ ʢʚʘʨʪʘʣʴʥʘ ʽ ʨʽʯʥʘ ʬʽʥʘʥʩʦʚʘ ʟʚʽʪʥʽʩʪʴ ʢʦʤʧʘʥʽʾ ʟʘ ʦʩʪʘʥʥʽ 

ʢʽʣʴʢʘ ʨʦʢʽʚ? ʉʶʜʠ ʚʭʦʜʷʪʴ ʙʘʣʘʥʩʦʚʽ ʟʚʽʪʠ, ʜʝʙʽʪʦʨʩʴʢʘ ʽ 

ʢʨʝʜʠʪʦʨʩʴʢʘ ʟʘʙʦʨʛʦʚʘʥʽʩʪʴ ʢʦʤʧʘʥʽʾ, ʘ ʪʘʢʦʞ ʟʚʽʪʠ ʧʨʦ 

ʧʨʠʙʫʪʢʠ ʽ ʟʙʠʪʢʠ.  

 ɼʝ ʟʥʘʭʦʜʷʪʴʩʷ ʬʝʜʝʨʘʣʴʥʽ, ʜʝʨʞʘʚʥʽ, ʤʽʩʮʝʚʽ ʪʘ ʽʥʦʟʝʤʥʽ 

ʧʦʜʘʪʢʦʚʽ ʜʝʢʣʘʨʘʮʽʾ ʢʦʤʧʘʥʽʾ ʟʘ ʦʩʪʘʥʥʽ ʢʽʣʴʢʘ ʨʦʢʽʚ?  

 ʗʢ ʯʘʩʪʦ ʧʝʨʝʚʽʨʷʶʪʴʩʷ ʬʽʥʘʥʩʦʚʘ ʟʚʽʪʥʽʩʪʴ ʽ ʧʦʜʘʪʢʦʚʽ 

ʜʝʢʣʘʨʘʮʽʾ ʢʦʤʧʘʥʽʾ? ʗʢʽ ʜʝʪʘʣʽʟʦʚʘʥʽ ʙʽʟʥʝʩ-ʚʠʪʨʘʪʠ 

ʢʦʤʧʘʥʽʾ?  

 ʗʢʘ ʚʘʣʦʚʠʡ ʧʨʠʙʫʪʦʢ ʢʦʤʧʘʥʽʾ? ɿʙʽʣʴʰʫʻʪʴʩʷ ʘʙʦ 

ʟʤʝʥʰʫʻʪʴʩʷ?  

 ʉʢʽʣʴʢʠ ʙʦʨʛʽʚ ʫ ʢʦʤʧʘʥʽʾ?  

 ʗʢʽ ʢʘʧʽʪʘʣʴʥʽ ʚʠʪʨʘʪʠ ʢʦʤʧʘʥʽʷ ʧʣʘʥʫʻ ʚʠʨʦʙʠʪʠ 

ʥʘʡʙʣʠʞʯʠʤ ʯʘʩʦʤ?  

 ʗʢʽ ʧʦʪʦʯʥʽ ʬʽʥʘʥʩʦʚʽ ʤʦʜʝʣʽ ʢʦʤʧʘʥʽʾ ʽ ʧʨʦʛʥʦʟʠ ʱʦʜʦ 

ʤʘʡʙʫʪʥʴʦʾ ʜʽʣʦʚʦʾ ʘʢʪʠʚʥʦʩʪʽ?  

 ʏʠ ʻ ʫ ʢʦʤʧʘʥʽʾ ʜʦʩʪʘʪʥʽ ʬʽʥʘʥʩʦʚʽ ʨʝʩʫʨʩʠ ʜʣʷ ʧʨʦʜʦʚʞʝʥʥʷ 

ʜʽʷʣʴʥʦʩʪʽ? 

ʊʦʚʘʨʠ ʪʘ ʧʦʩʣʫʛʠ: 
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ï ʗʢʽ ʧʦʪʦʯʥʽ ʪʘ ʤʘʡʙʫʪʥʽ ʧʨʦʜʫʢʪʠ ʽ ʧʦʩʣʫʛʠ ʢʦʤʧʘʥʽʾ? ʗʢ ʚʦʥʠ 

ʩʧʽʚʚʽʜʥʦʩʷʪʴʩʷ ʟ ʢʦʥʢʫʨʝʥʪʘʤʠ ʢʦʤʧʘʥʽʾ?  

ï ʍʪʦ ʻ ʛʦʣʦʚʥʠʤʠ ʢʦʥʢʫʨʝʥʪʘʤʠ ʢʦʤʧʘʥʽʾ ʟʘʨʘʟ ʽ ʚ ʤʘʡʙʫʪʥʴʦʤʫ? ʗʢʽ 

ʾʭʥʽ ʩʠʣʴʥʽ ʽ ʩʣʘʙʢʽ ʩʪʦʨʦʥʠ?  

ï ʗʢʽ ʚʠʪʨʘʪʠ ʽ ʨʦʟʤʽʨ ʧʨʠʙʫʪʢʫ ʚʽʜ ʧʨʦʜʫʢʪʽʚ ʽ ʧʦʩʣʫʛ ʢʦʤʧʘʥʽʾ?  

ï ʍʪʦ ʚ ʜʘʥʠʡ ʯʘʩ ʻ ʧʨʦʜʘʚʮʷʤʠ ʽ ʧʦʩʪʘʯʘʣʴʥʠʢʘʤʠ ʢʦʤʧʘʥʽʾ? 

ʂʣʽʻʥʪʠ: 

 ɺ ʷʢʠʭ ʨʝʛʽʦʥʘʭ (ʰʪʘʪʘʭ ʽ ʢʨʘʾʥʘʭ) ʢʦʤʧʘʥʽʷ ʚʝʜʝ ʙʽʟʥʝʩ? ʗʢʘ 

ʢʣʽʻʥʪʩʴʢʘ ʙʘʟʘ ʢʦʤʧʘʥʽʾ?  

 ʗʢʱʦ ʢʦʤʧʘʥʽʷ B2B, ʭʪʦ ʻ ʾʾ ʥʘʡʙʽʣʴʰ ʚʘʞʣʠʚʠʤʠ ʢʣʽʻʥʪʘʤʠ?  

 ʗʢʽ ʧʦʪʦʯʥʽ ʪʘ ʤʘʡʙʫʪʥʽ ʤʘʨʢʝʪʠʥʛʦʚʽ ʢʘʤʧʘʥʽʾ ʢʦʤʧʘʥʽʾ? 

ʊʝʭʥʦʣʦʛʽʯʥʽ ʘʢʪʠʚʠ: 

  ʗʢʝ ʧʨʦʛʨʘʤʥʝ ʽ ʘʧʘʨʘʪʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʢʦʨʠʩʪʦʚʫʻ 

ʢʦʤʧʘʥʽʷ?  

 ʗʢʽ ʣʽʮʝʥʟʽʾ ʥʘ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʜʽʶʪʴ ʚ ʜʘʥʠʡ ʯʘʩ? 

  ʅʘʩʢʽʣʴʢʠ ʟʘʜʽʷʥʠʡ ʢʦʞʝʥ ɯʊ-ʘʢʪʠʚ?  

 ʉʢʽʣʴʢʠ ʨʦʢʽʚ ʦʙʣʘʜʥʘʥʥʶ ʢʦʤʧʘʥʽʾ?  

 ʇʝʨʝʜʘʻ ʢʦʤʧʘʥʽʷ ʥʘ ʘʫʪʩʦʨʩʠʥʛ ʙʫʜʴ-ʷʢʽ ʩʚʦʾ ɯʊ-ʦʙʦʚ'ʷʟʢʠ? 

  ʗʢʠʡ ʧʣʘʥ ʘʚʘʨʽʡʥʦʛʦ ʚʽʜʥʦʚʣʝʥʥʷ ʫ ʚʠʧʘʜʢʫ ʚʠʪʦʢʫ ʘʙʦ 

ʚʪʨʘʪʠ ʜʘʥʠʭ? 

ɸʢʪʠʚʠ ɯɺ: 

  ʑʦ ʻ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʶ ʚʣʘʩʥʽʩʪʶ ʢʦʤʧʘʥʽʾ ʽ ʢʦʤʫ ʥʘʣʝʞʠʪʴ 

ʮʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʘ ʚʣʘʩʥʽʩʪʴ?  

 ʏʠ ʚʦʣʦʜʽʻ ʢʦʤʧʘʥʽʷ ʧʘʪʝʥʪʘʤʠ, ʘʚʪʦʨʩʴʢʠʤʠ ʧʨʘʚʘʤʠ, 

ʪʦʨʛʦʚʠʤʠ ʤʘʨʢʘʤʠ ʘʙʦ ʢʦʤʝʨʮʽʡʥʦʶ ʪʘʻʤʥʠʮʝʶ?  

 ʗʢ ʢʦʤʧʘʥʽʷ ʟʘʭʠʱʘʻ ʩʚʦʶ ʽʥʪʝʣʝʢʪʫʘʣʴʥʫ ʚʣʘʩʥʽʩʪʴ?  

 ʗʢʠʡ ʜʦʭʽʜ ʧʨʠʥʦʩʠʪʴ ʢʦʞʝʥ ɯɺ-ʘʢʪʠʚ?  

 ʗʢʽ ʧʨʘʚʦʚʽ ʨʠʟʠʢʠ ʧʦʚ'ʷʟʘʥʽ ʟ ʢʦʞʥʠʤ ʘʢʪʠʚʦʤ ɯɺ? 

ʌʽʟʠʯʥʽ ʘʢʪʠʚʠ: 

 ʗʢʽ ʘʢʪʠʚʠ ʢʦʤʧʘʥʽʾ ʚ ʩʬʝʨʽ ʥʝʨʫʭʦʤʦʩʪʽ?  
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 ʏʠ ʻ ʫ ʢʦʤʧʘʥʽʾ ʜʦʢʫʤʝʥʪʠ ʥʘ ʥʝʨʫʭʦʤʽʩʪʴ, ʦʨʝʥʜʘ ʘʙʦ 

ʽʧʦʪʝʢʘ?  

 ʗʢʠʡ ʽʥʚʝʥʪʘʨ ʽ ʦʙʣʘʜʥʘʥʥʷ ʻ ʫ ʢʦʤʧʘʥʽʾ? 

ʇʨʘʚʦʚʽ ʧʠʪʘʥʥʷ:  

 ʗʢʽ ʟʘʢʦʥʠ ʽ ʧʨʘʚʠʣʘ ʟʘʩʪʦʩʦʚʫʶʪʴʩʷ ʜʦ ʢʦʤʧʘʥʽʾ ʽ ʾʾ ʛʘʣʫʟʽ?  

 ʏʠ ʧʽʜʧʘʜʘʻ ʢʦʤʧʘʥʽʷ ʧʽʜ ʜʽʶ ʙʫʜʴ-ʷʢʠʭ ʝʢʦʣʦʛʽʯʥʠʭ ʥʦʨʤ?  

 ʏʠ ʧʦʪʨʽʙʥʽ ʢʦʤʧʘʥʽʾ ʙʫʜʴ-ʷʢʽ ʜʦʟʚʦʣʠ ʘʙʦ ʣʽʮʝʥʟʽʾ ʜʣʷ 

ʨʦʙʦʪʠ? 

  ʗʢʘ ʽʩʪʦʨʽʷ ʩʫʜʦʚʠʭ ʨʦʟʛʣʷʜʽʚ ʢʦʤʧʘʥʽʾ ʚ ʤʠʥʫʣʦʤʫ, 

ʩʴʦʛʦʜʝʥʥʽ ʽ ʤʘʡʙʫʪʥʴʦʤʫ?  

 ʏʠ ʻ ʫ ʢʦʤʧʘʥʽʾ ʙʫʜʴ-ʷʢʽ ʩʫʜʦʚʽ ʟʘʙʦʨʦʥʠ ʘʙʦ ʚʨʝʛʫʣʶʚʘʥʥʷ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʮʴʦʛʦ ʩʫʜʦʚʦʛʦ ʨʦʟʛʣʷʜʫ?  

 ʗʢʽ ʩʪʨʘʭʦʚʽ ʧʦʣʽʩʠ ʢʦʤʧʘʥʽʾ? ʎʝ ʤʦʞʝ ʚʢʣʶʯʘʪʠ ʩʪʨʘʭʫʚʘʥʥʷ 

ʧʨʦʬʝʩʽʡʥʦʾ ʚʽʜʧʦʚʽʜʘʣʴʥʦʩʪʽ, ʩʪʨʘʭʫʚʘʥʥʷ ʢʦʤʧʝʥʩʘʮʽʾ 

ʧʨʘʮʽʚʥʠʢʘʤ, ʩʪʨʘʭʫʚʘʥʥʷ ʪʨʘʥʩʧʦʨʪʥʠʭ ʟʘʩʦʙʽʚ, ʩʪʨʘʭʫʚʘʥʥʷ 

ʢʦʤʝʨʮʽʡʥʦʾ ʚʣʘʩʥʦʩʪʽ, ʩʪʨʘʭʫʚʘʥʥʷ ʞʠʪʪʷ ʢʣʶʯʦʚʠʭ ʦʩʽʙ, ʘ 

ʪʘʢʦʞ ʩʪʨʘʭʫʚʘʥʥʷ ʽʥʪʝʣʝʢʪʫʘʣʴʥʦʾ ʚʣʘʩʥʦʩʪʽ ʽ ʧʘʪʝʥʪʽʚ.  

 ʏʠ ʽʩʥʫʶʪʴ ʧʦʪʝʥʮʽʡʥʽ ʧʨʦʙʣʝʤʠ ʟ ʙʦʢʫ ʘʥʪʠʤʦʥʦʧʦʣʴʥʦʛʦ 

ʟʘʢʦʥʦʜʘʚʩʪʚʘ, ʷʢʽ ʤʦʞʫʪʴ ʚʠʥʠʢʥʫʪʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʟʣʠʪʪʷ? 

 

ʇʝʨʝʣʽʯʝʥʽ ʘʪʨʠʙʫʪʠ ʤʦʞʫʪʴ ʤʘʪʠ ʨʦʟʤʽʨʥʽʩʪʴ ʪʘ ʢʽʣʴʢʽʩʥʽ ʦʙʤʝʞʝʥʥʷ ʽ 

ʪʘʢʠʤ ʯʠʥʦʤ çʟʚʘʞʝʥʽè, ʣʦʛʽʯʥʫ ʥʘʧʨʘʚʣʝʥʽʩʪʴ ʚ ʜʝʨʝʚʘʭ, ʚʠʟʥʘʯʘʪʠʩʴ ʚ 

çʣʠʩʪʷʭè ʘʙʦ çʛʽʣʢʘʭ ʜʝʨʝʚè. ɻʦʣʦʚʥʝ ʧʨʠ ʮʴʦʤʫ: ʚʩʪʘʥʦʚʠʪʠ ʧʨʠʯʠʥʥʦ-

ʥʘʩʣʽʜʢʦʚʫ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʘʪʨʠʙʫʪʽʚ, ʬʦʨʤʫʶʯʠ ʪʘʢʠʤ ʯʠʥʦʤ ʚʝʢʪʦʨʠ 

ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ, ʚʠʟʥʘʯʝʥʽ ʚ ʛʽʣʢʘʭ ʽ ʪʘʢʽ, ʱʦ ʬʦʨʤʫʶʪʴ ʩʮʝʥʘʨʽʾ ʤʦʞʣʠʚʠʭ 

ʨʝʟʫʣʴʪʘʪʽʚ ʨʦʟʚʠʪʢʫ. ʂʨʽʤ ʪʦʛʦ, ʤʥʦʞʠʥʠ ʘʪʨʠʙʫʪʽʚ ʤʦʞʫʪʴ ʤʽʩʪʠʪʠ ʽʥʰʽ 

ʧʦʪʦʯʥʽ ʧʦʢʘʟʥʠʢʠ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʽʜʩʫʤʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʧʦʜʽʡ. 

ʅʘ ʞʘʣʴ, ʮʷ ʧʨʦʮʝʜʫʨʘ ʜʫʞʝ ʩʢʣʘʜʥʘ ʪʘ ʚʠʤʘʛʘʻ ʯʠʤʘʣʦʾ ʧʽʜʛʦʪʦʚʢʠ 

ʝʢʩʧʝʨʪʽʚ. ʂʨʽʤ ʪʦʛʦ, ʽʥʬʦʨʤʘʮʽʷ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʜʣʷ ʘʥʘʣʽʟʫ ʻ ʫ 

ʚʝʣʠʢʽʡ ʤʽʨʽ ʢʦʥʬʽʜʝʥʮʽʡʥʦʶ, ʘ ʜʣʷ ʙʽʣʴʰ ʷʢʽʩʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʪʨʽʙʥʦ 
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ʚʠʢʦʥʫʚʘʪʠ ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʟ ʘʥʘʣʦʛʽʯʥʠʤʠ ʧʨʦʮʝʩʘʤʠ ʚ ʽʥʰʠʭ 

(ʢʦʥʢʫʨʫʶʯʠʭ) ʢʦʤʧʘʥʽʷʭ. 

ʅʝ ʤʝʥʰ ʚʘʞʢʦ ʚʠʟʥʘʯʘʪʠ ʢʽʣʴʢʽʩʥʽ ʧʦʢʘʟʥʠʢʠ ʚʽʨʦʛʽʜʥʦʩʪʽ ʩʪʘʥʽʚ ʚ 

çʣʠʩʪʷʭ ʛʽʣʦʢ ʜʝʨʝʚè. ʆʩʦʙʣʠʚʦ ʮʝ ʚʽʜʥʦʩʠʪʴʩʷ ʜʦ ʩʪʘʥʽʚ ʪʘ ʘʪʨʠʙʫʪʽʚ, ʱʦ ʻ 

ʨʽʜʢʠʤʠ, ʪʘ ʚʽʜʥʦʩʷʪʴʩʷ ʜʦ ʇʫʘʩʦʥʦʚʩʴʢʠʭ. ɼʣʷ ʮʠʭ ʧʨʦʮʝʩʽʚ ʥʝʜʦʩʪʘʪʥʴʦ 

ʦʙʨʦʙʣʷʪʠ ʤʘʣʦʯʠʩʝʣʴʥʫ ʩʪʘʪʠʩʪʠʢʫ ʽ ʪʨʝʙʘ ʟʘʩʪʦʩʦʚʫʚʘʪʠ ʤʝʪʦʜʠ 

ʚʠʟʥʘʯʝʥʥʷ ʜʦʚʽʨʯʦʛʦ ʽʥʪʝʨʚʘʣʫ, ʦʧʠʩʘʥʽ ʚ ʧʽʜʨʦʟʜʽʣʽ 2.2.2. 

ʅʘʜʘʣʽ ʨʦʟʛʣʷʜʘʻʪʴʩʷ ʤʝʪʦʜ ʝʢʦʥʦʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʢʦʤʧʘʥʽʾ, ʱʦ 

ʜʝʤʦʥʩʪʨʫʻ ʟʘʩʪʦʩʫʚʘʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʪʘ ʘʪʨʠʙʫʪʽʚ ʩʪʘʥʽʚ ʢʦʤʧʘʥʽʾ ʟ 

ʧʨʠʢʣʘʜʦʤ ʨʦʟʨʘʭʫʥʢʽʚ ʜʝʷʢʠʭ ʚʘʞʣʠʚʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ʈʦʟʛʣʷʥʝʤʦ ʩʪʘʥʠ ʥʝʚʝʣʠʢʦʾ ɯʊ ʢʦʤʧʘʥʽʾ ʟ ʢʽʣʴʢʽʩʪʶ ʧʨʘʮʽʚʥʠʢʽʚ ʜʦ 10 

ʦʩʽʙ, ʱʦ ʥʘʜʘʻ ʪʝʭʥʽʯʥʽ ʧʦʩʣʫʛʠ ʚ ʽʥʪʝʨʥʝʪʽ ʟ ʦʧʣʘʪʦʶ ʢʦʨʠʩʪʫʚʘʯʘʤʠ ʮʠʭ 

ʧʦʩʣʫʛ. ɹʽʣʴʰʽʩʪʴ ʪʘʢʠʭ ʢʦʤʧʘʥʽʡ ʧʨʘʮʶʻ ʟʘ ʤʦʜʝʣʣʶ SaaS (software as a 

service ð ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʷʢ ʧʦʩʣʫʛʘ) [10 - 14] 

ɼʦ ʦʩʥʦʚʥʠʭ ʧʝʨʝʚʘʛ ʚʠʢʦʨʠʩʪʘʥʥʷ ʤʦʜʝʣʝʡ SaaS ʜʣʷ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʧʦʩʣʫʛ ʧʦʣʷʛʘʻ ʫ ʚʽʜʩʫʪʥʦʩʪʽ ʚʠʪʨʘʪ ʥʘ ʽʥʩʪʘʣʷʮʽʶ ʪʘ ʩʫʧʨʦʚʽʜ ʇɿ, 

ʥʝʦʙʭʽʜʥʽʩʪʶ ʨʫʯʥʦʛʦ ʦʥʦʚʣʝʥʥʷ ʪʘ ʧʽʜʪʨʠʤʢʠ ʬʫʥʢʮʽʦʥʫʚʘʥʥʷ ʦʙʣʘʜʥʘʥʥʷ 

ʪʘ ʧʨʘʮʶʶʯʦʛʦ ʥʘ ʥʴʦʤʫ ʩʠʩʪʝʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ.  

ɺ ʤʦʜʝʣʽ SaaS:  

ǒ ʜʦʜʘʪʢʠ ʧʨʠʩʪʦʩʦʚʘʥʽ ʜʣʷ ʚʠʢʦʨʠʩʪʘʥʥʷ ʫ ʚʽʜʜʘʣʝʥʦʤʫ ʨʝʞʠʤʽ; 

ǒ ʦʜʠʥ ʜʦʜʘʪʦʢ ʤʦʞʝ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠʩʴ ʙʘʛʘʪʴʤʘ ʢʣʽʻʥʪʘʤʠ 

(ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʠʩʦʢʦʛʦ ʨʽʚʥʷ ʢʦʤʫʥʽʢʘʪʠʚʥʦʩʪʽ); 

ǒ ʩʧʣʘʪʘ ʧʦʩʣʫʛ ʚʠʢʦʥʫʻʪʴʩʷ ʧʝʨʽʦʜʠʯʥʦ: ʘʙʦ ʱʦʤʽʩʷʯʥʦ ʘʙʦʥʝʥʪʩʴʢʦʶ 

ʦʧʣʘʪʦʶ, ʘʙʦ ʟ ʫʨʘʭʫʚʘʥʥʷ ʦʙôʻʤʫ ʚʠʢʦʥʘʥʠʭ ʦʧʝʨʘʮʽʡ; 

ǒ ʩʫʧʨʦʚʽʜ ʪʘ ʪʝʭʥʽʯʥʝ ʦʙʩʣʫʛʦʚʫʚʘʥʥʷ ʚʢʣʶʯʝʥʽ ʚ ʦʧʣʘʪʫ ʧʦʩʣʫʛ; 

ǒ ʤʦʜʝʨʥʽʟʘʮʽʷ ʪʘ ʦʥʦʚʣʝʥʥʷ ʜʦʜʘʪʢʽʚ ʚʠʢʦʥʫʻʪʴʩʷ ʦʧʝʨʘʪʠʚʥʦ ʪʘ ʥʝ 

ʥʘʚʘʥʪʘʞʫʻ ʢʦʨʠʩʪʫʚʘʯʽʚ (ʷʢʠʭ ʤʦʞʝ ʙʫʪʠ ʙʫʜʴ ʷʢʘ ʢʽʣʴʢʽʩʪʴ, ʷʢʫ 

ʜʦʟʚʦʣʷʻ ʧʨʦʜʫʢʪʠʚʥʽʩʪʴ ʪʝʭʥʽʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʢʦʤʧʘʥʽʾ). 

ʅʘʧʨʠʢʣʘʜ, ʷʢ ʧʨʠ ʙʫʜʴ ʷʢʠʭ ʭʤʘʨʥʠʭ ʦʙʯʠʩʣʶʚʘʥʥʷʭ, ʢʦʨʠʩʪʫʚʘʯʽ 

ʩʧʣʘʯʫʶʪʴ ʥʝ ʟʘ ʚʩʪʘʥʦʚʣʝʥʥʷ ʚʣʘʩʥʦʩʪʽ ʥʘ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ, ʘ ʟʘ 

ʡʦʛʦ ʦʨʝʥʜʫ (ʪʦʙʪʦ ʟʘ ʚʠʢʦʨʠʩʪʘʥʥʷ ʯʝʨʝʟ ʤʦʙʽʣʴʥʽ ʜʦʜʘʪʢʠ ʘʙʦ ʚʝʙ-
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ʽʥʪʝʨʬʝʡʩ) [15-17]. ʊʘʢʠʤ ʯʠʥʦʤ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʢʣʘʩʠʯʥʦʾ ʩʭʝʤʠ 

ʣʽʮʝʥʟʫʚʘʥʥʷ ʇɿ, ʟʘʤʦʚʥʠʢ ʥʝʩʝ ʧʦʨʽʚʥʷʥʦ ʥʝʚʝʣʠʢʽ ʧʝʨʽʦʜʠʯʥʽ ʚʠʪʨʘʪʠ [18], 

ʽ ʡʦʤʫ ʥʝ ʧʦʪʨʽʙʥʦ ʽʥʚʝʩʪʫʚʘʪʠ ʟʥʘʯʥʽ ʘʢʪʠʚʠ ʚ ʧʨʠʜʙʘʥʥʷ ʜʦʜʘʪʢʽʚ ʪʘ 

ʥʝʦʙʭʽʜʥʠʭ ʧʨʦʛʨʘʤʥʦ-ʧʣʘʪʬʦʨʤʥʠʭ ʽ ʘʧʘʨʘʪʥʠʭ ʟʘʩʦʙʽʚ ʜʣʷ ʡʦʛʦ 

ʨʦʟʛʦʨʪʘʥʥʷ, ʘ ʧʽʩʣʷ ʮʴʦʛʦ ʧʽʜʪʨʠʤʫʚʘʪʠ ʡʦʛʦ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ. ʉʭʝʤʘ 

ʧʝʨʽʦʜʠʯʥʦʾ ʩʧʣʘʪʠ ʧʝʨʝʜʙʘʯʘʻ, ʱʦ ʷʢʱʦ ʥʝʦʙʭʽʜʥʽʩʪʴ ʚ ʧʨʦʛʨʘʤʥʦʤʫ 

ʟʘʙʝʟʧʝʯʝʥʥʽ ʪʠʤʯʘʩʦʚʦ ʚʽʜʩʫʪʥʷ, ʪʦ ʟʘʤʦʚʥʠʢ ʤʦʞʝ ʧʨʠʟʫʧʠʥʠʪʠ ʡʦʛʦ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʘ ʟʘʤʦʨʦʟʠʪʠ ʩʧʣʘʪʠ ʨʦʟʨʦʙʥʠʢʫ [19-20] 

ʆʩʥʦʚʥʝ ʟʘʚʜʘʥʥʷ ʘʥʘʣʽʟʫ ï ʧʨʦʚʝʩʪʠ ʧʦʪʦʯʥʫ ʦʮʽʥʢʫ ʢʦʤʧʘʥʽʾ ʪʘ 

ʚʠʟʥʘʯʠʪʠ ʧʦʪʝʥʮʽʘʣ ʾʾ ʨʦʟʚʠʪʢʫ, ʧʽʜʛʦʪʦʚʠʪʠ ʜʘʥʽ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʥʷ 

ʱʦʜʦ ʜʦʮʽʣʴʥʦʩʪʽ ʟʘʣʫʯʝʥʥʷ ʽʥʚʝʩʪʠʮʽʾ ʫ ʚʠʛʣʷʜʽ ʢʨʝʜʠʪʫ ʘʙʦ ʧʨʦʜʘʞʫ 

ʯʘʩʪʠʥʠ ʘʢʮʽʡ ʢʦʤʧʘʥʽʾ, ʚʽʜʧʦʚʽʜʥʦ, ʧʨʘʚʠʣʴʥʦ ʦʮʽʥʠʪʠ ʾʭ ʚʘʨʪʽʩʪʴ. ʂʨʽʤ 

ʪʦʛʦ ʥʝʦʙʭʽʜʥʦ ʚʩʪʘʥʦʚʠʪʠ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʽ ʟʚôʷʟʢʠ ʩʪʘʥʽʚ ʪʘ ʧʦʜʽʡ ʚ 

ʢʦʤʧʘʥʽʾ ʪʘ ʚʠʟʥʘʯʠʪʠ ʚʽʨʦʛʽʜʥʽʩʪʴ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ. 

ɿʘ ʩʚʦʻʶ ʩʫʪʥʽʩʪʶ ʮʝʡ ʧʨʦʮʝʩ ʻ ʩʧʨʦʱʝʥʦʶ ʚʝʨʩʽʻʶ ʩʪʘʥʜʘʨʪʥʦʛʦ 

ʧʨʦʮʝʩʫ Due diligence ( çʥʘʣʝʞʥʘ ʜʦʙʨʦʩʦʚʽʩʥʽʩʪʴè) ð ʧʨʦʮʝʜʫʨʘ ʩʪʚʦʨʝʥʥʷ 

ʦʙôʻʢʪʠʚʥʦʛʦ ʫʷʚʣʝʥʥʷ ʧʨʦ ʦʙôʻʢʪ  ʽʥʚʝʩʪʫʚʘʥʥʷ, ʷʢʘ ʚʢʣʶʯʘʻ ʦʮʽʥʢʫ 

ʽʥʚʝʩʪʠʮʽʡʥʠʭ ʨʠʟʠʢʽʚ, ʥʝʟʘʣʝʞʥʫ ʦʮʽʥʢʫ ʦʙôʻʢʪʫ ʽʥʚʝʩʪʫʚʘʥʥʷ, ʚʩʝʙʽʯʥʝ 

ʜʦʩʣʽʜʞʝʥʥʷ ʜʽʷʣʴʥʦʩʪʽ ʢʦʤʧʘʥʽʾ, ʢʦʤʧʣʝʢʩʥʫ ʧʝʨʝʚʽʨʢʫ ʾʾ ʬʽʥʘʥʩʦʚʦʛʦ ʩʪʘʥʫ 

ʪʘ ʧʦʣʦʞʝʥʥʷ ʥʘ ʨʠʥʢʫ ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʩʣʫʛ ʪʘ ʪʦʚʘʨʽʚ.) ʷʢ ʯʘʩʪʠʥʘ ʘʫʜʠʪʫ 

ʢʦʤʧʘʥʽʾ. 

ɺ ʜʘʥʽʡ ʨʦʙʦʪʽ ʧʨʠʚʦʜʠʪʴʩʷ ʯʘʩʪʢʦʚʠʡ ʘʥʘʣʽʟ Due diligence checklist, ʚ 

ʟʚôʷʟʢʫ ʟ ʚʝʣʠʢʠʤ ʦʙôʻʤʦʤ ʟʚʽʪʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʷʢʘ ʚʽʜʦʙʨʘʞʫʻ ʥʘʧʨʷʤʢʠ 

ʨʝʟʫʣʴʪʘʪʽʚ ʜʦʩʣʽʜʞʝʥʴ ʜʘʥʦʾ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ. ʎʽʣʴ ï 

ʧʨʦʜʝʤʦʥʩʪʨʫʚʘʪʠ ʧʽʜʭʦʜʠ ʥʘʫʢʦʚʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʥʘ ʧʨʠʢʣʘʜʘʭ ʥʘʡʙʽʣʴʰ 

ʚʽʜʧʦʚʽʜʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

ʆʩʥʦʚʥʽ ʟʚʽʪʥʽ ʜʦʢʫʤʝʥʪʠ, ʱʦ ʤʽʩʪʷʪʴ ʽʥʬʦʨʤʘʮʽʶ (ʚʢʣʶʯʘʶʯʠ 

ʘʪʨʠʙʫʪʠ ʪʘ ʧʘʨʘʤʝʪʨʠ ʪʝʭʥʽʢʦ-ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ), ʥʝʦʙʭʽʜʥʫ ʜʣʷ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, ʘʙʦ ʧʦʜʘʣʴʰʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ ʩʪʘʥʽʚ ʢʦʤʧʘʥʽʾ ʙʘʟʫʶʪʴʩʷ 

ʥʘ ʥʘʩʪʫʧʥʠʭ ʤʝʪʦʜʘʭ: 
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1. P&L (Profit and Loss Statement ï ɿʚʽʪ ʧʨʦ ʧʨʠʙʫʪʢʠ ʪʘ ʟʙʠʪʢʠ) ʷʢ 

ʦʩʥʦʚʥʠʡ ʜʦʢʫʤʝʥʪ ʘʫʜʠʪʫ ʩʪʘʥʽʚ ʢʦʤʧʘʥʽʾ [21,22]; 

2. ɸttach waterfall template 2020 [23-25] ʜʣʷ ʢʦʛʦʨʪʥʦʛʦ ʘʥʘʣʽʟʫ 

ʧʦʚʝʜʽʥʢʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚʽʜʥʦʩʥʦ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʪʘ ʧʦʪʦʯʥʠʭ 

ʩʧʣʘʪ. 

3. ɿʚʝʜʝʥʠʡ ʜʦʢʫʤʝʥʪ ʟ ʚʽʟʫʘʣʽʟʘʮʽʻʶ ʨʝʟʫʣʴʪʘʪʽʚ ʘʥʘʣʽʟʫ ʧʦʪʦʯʥʠʭ  

ʫʛʦʜ ʢʦʤʧʘʥʽʡ, ʱʦ ʧʨʘʮʶʶʪʴ ʚ ʪʦʤʫ ʞ, ʘʙʦ ʩʫʤʽʞʥʠʭ ʩʝʛʤʝʥʪʘʭ ʨʠʥʢʫ. 

 

ʎʠʭ ʜʦʢʫʤʝʥʪʽʚ ʜʦʩʪʘʪʥʴʦ ʱʦʙ ʧʦʙʘʯʠʪʠ ʬʽʥʘʥʩʦʚʫ ʩʪʨʫʢʪʫʨʫ, 

ʩʪʨʫʢʪʫʨʫ ʢʦʨʠʩʪʫʚʘʯʽʚ ʽ ʜʠʥʘʤʽʢʫ ʢʦʤʧʘʥʽʾ. ʇʨʠ ʮʴʦʤʫ ʚʦʥʠ ʪʽʣʴʢʠ ʧʦʙʽʯʥʦ 

ʚʨʘʭʦʚʫʶʪʴ ʘʙʦ ʥʝ ʚʨʘʭʦʚʫʶʪʴ ʧʦʣʦʞʝʥʥʷ ʢʦʤʧʘʥʽʾ ʥʘ ʨʠʥʢʫ, ʧʦʪʝʥʮʽʘʣ ʾʾ 

ʟʨʦʩʪʘʥʥʷ, ʮʽʥʥʽʩʪʴ ʧʘʪʝʥʪʽʚ ʽ ʫʥʽʢʘʣʴʥʠʭ ʨʦʟʨʦʙʦʢ, ʤʦʞʣʠʚʽ ʨʠʟʠʢʠ 

ʧʦʚ'ʷʟʘʥʽ ʟ ʜʽʷʣʴʥʽʩʪʶ ʢʦʤʧʘʥʽʾ. ʊʦʙʪʦ ʜʦʩʠʪʴ ʱʦʙ ʟʨʦʙʠʪʠ ʰʚʠʜʢʫ ʽ 

ʦʙˇʨʫʥʪʦʚʘʥʫ ʦʮʽʥʢʫ ʢʦʤʧʘʥʽʾ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʙʘʟʦʚʦʾ ʦʮʽʥʢʠ ʚʘʨʪʦʩʪʽ, ʘʣʝ 

ʥʝ ʜʦʩʠʪʴ ʜʣʷ ʬʦʨʤʫʚʘʥʥʷ ʾʾ ʨʝʘʣʴʥʦʾ ʨʠʥʢʦʚʦʾ ʮʽʥʠ ʙʝʟ ʧʨʦʚʝʜʝʥʥʷ 

ʧʦʛʣʠʙʣʝʥʦʛʦ ʚʠʚʯʝʥʥʷ ʚʩʽʭ ʘʩʧʝʢʪʽʚ. 

ʂʨʽʤ ʬʽʥʘʥʩʦʚʦʛʦ ʪʘ ʝʢʦʥʦʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʧʦʪʨʽʙʥʦ ʚʩʪʘʥʦʚʠʪʠ ʟʚ'ʷʟʦʢ 

ʤʞ̔ ʢʦʞʥʠʤ ʟ ʚʨʘʭʦʚʘʥʠʭ ʘʪʨʠʙʫʪʽʚ ʪʘ ʧʘʨʘʤʝʪʨʽʚ, ʧʦʜʽʷʤʠ, ʱʦ ʚʢʣʶʯʘʶʪʴ 

ʮʽ ʧʘʨʘʤʝʪʨʠ, ʥʘʧʨʘʚʣʝʥʥʷʤ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ ʪʘ ʟʚʘʞʠʪʠ ʾʭ ʧʦʢʘʟʥʠʢʘʤʠ 

ʡʤʦʚʽʨʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ. 

ɼʣʷ ʥʦʨʤʫʚʘʥʥʷ ʽʥʬʦʨʤʘʮʽʾ, ʱʦ ʘʥʘʣʽʟʫʻʪʴʩʷ, ʥʝʦʙʭʽʜʥʦ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʰʘʙʣʦʥʠ. ʅʘ ʨʠʩ. 4.5 ʧʨʠʚʝʜʝʥʠʡ ʧʨʠʢʣʘʜ ʰʘʙʣʦʥʫ ʜʣʷ 

ʘʥʘʣʽʟʫ çWaterfall template 2020è. ʊʘʢʠʡ ʰʘʙʣʦʥ ʜʦʟʚʦʣʷʻ ʚ ʟʘʜʘʥʦʤʫ 

ʬʦʨʤʘʪʽ ʚʠʢʦʥʫʚʘʪʠ ʧʨʦʤʽʞʥʽ ʨʦʟʨʘʭʫʥʢʠ, ʪʝʥʜʝʥʮʽʾ ʧʦʚʝʜʽʥʢʠ ʧʦʢʘʟʥʠʢʽʚ, 

ʱʦ ʘʥʘʣʽʟʫʶʪʴʩʷ ʪʘ ʘʚʪʦʤʘʪʠʟʫʚʘʪʠ ʦʙʨʦʙʢʫ ʽʥʬʦʨʤʘʮʽʾ ʟʘ ʟʘʜʘʥʠʤ 

ʘʣʛʦʨʠʪʤʦʤ.  
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ʈʠʩʫʥʦʢ 4.5 ï ʇʨʠʢʣʘʜ ʰʘʙʣʦʥʫ ʜʣʷ ʘʥʘʣʽʟʫ çWaterfallè 

 

ʇʨʠ ʚʠʙʦʨʽ ʘʥʘʣʽʪʠʢʦʤ ʪʠʭ ʯʠ ʽʥʰʠʭ ʤʝʪʦʜʽʚ ʘʥʘʣʽʟʫ, ʟʛʦʨʪʮʽ, ʘʙʦ 

ʨʦʟʛʦʨʪʮʽ ʽʥʬʦʨʤʘʮʽʡʥʦʛʦ ʧʨʦʩʪʦʨʫ, ʤʦʞʣʠʚʦ ʨʦʟʨʦʙʠʪʠ ʽʥʰʽ ʰʘʙʣʦʥʠ. 
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ʆʜʥʘʢ ʚʘʞʣʠʚʦ ʥʦʨʤʘʣʽʟʫʚʘʪʠ ʽʥʬʦʨʤʘʮʽʶ ʪʘʢʠʤ ʯʠʥʦʤ, ʱʦʙ ʙʫʜʴ ʷʢʽ 

ʧʘʨʘʤʝʪʨʠ ʪʘ ʘʪʨʠʙʫʪʠ ʙʫʣʠ ʧʨʝʜʩʪʘʚʣʝʥʽ ʚ ʟʚôʷʟʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ, 

ʦʜʥʘʢʦʚʠʭ ʤʘʩʰʪʘʙʘʭ ʪʘ ʩʠʥʭʨʦʥʽʟʦʚʘʥʽ ʚ ʯʘʩʽ. ɯʥʘʢʰʝ ʧʦʨʽʚʥʷʥʥʷ ʥʝ 

ʤʦʞʣʠʚʝ ʽ ʮʽʣʽ ʘʥʘʣʽʟʫ ʥʝ ʙʫʜʫʪʴ ʜʦʩʷʛʥʝʥʽ. 

ʅʘ ʨʠʩ 4.6 ʧʨʠʚʝʜʝʥʽ ʨʦʟʨʘʭʫʥʢʠ ʜʣʷ ʢʦʤʧʘʥʽʾ, ʱʦ ʘʥʘʣʽʟʫʻʪʴʩʷ. ʅʘ 

ʤʘʣʶʥʢʫ ʚʠʚʦʜʷʪʴʩʷ ʦʢʨʝʤʽ ʧʦʢʘʟʥʠʢʠ çʢʦʛʦʨʪʥʦʛʦ ʘʥʘʣʽʟʫè [26]. 

ʂʦʛʦʨʪʥʠʡ ʘʥʘʣʽʟ ï ʮʝ ʦʜʠʥ ʟ ʤʝʪʦʜʽʚ ʜʦʩʣʽʜʞʝʥʥʷ ʜʠʥʘʤʽʢʠ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʇɿ. ʂʦʛʦʨʪʥʠʡ ʘʥʘʣʽʟ ʧʦʢʘʟʫʻ ʧʦʚʝʜʽʥʢʫ ʦʢʨʝʤʠʭ ʛʨʫʧ ʣʶʜʝʡ 

(ʢʦʛʦʨʪ), ʷʢʽ ʚʯʠʥʠʣʠ ʚʠʟʥʘʯʝʥʽ ʜʽʾ ʚ ʨʦʟʛʣʷʜʘʤ̒ʠʡ ʚʠʟʥʘʯʝʥʠʡ ʧʨʦʤʽʞʦʢ 

ʯʘʩʫ. 

ʂʦʛʦʨʪʥʠʡ ʘʥʘʣʽʟ ʜʦʧʦʤʘʛʘʻ ʩʢʣʘʩʪʠ ʜʦʩʪʘʪʥʴʦ ʧʦʚʥʫ ʢʘʨʪʠʥʫ ʧʨʦ 

ʨʝʟʫʣʴʪʘʪʠ ʨʦʟʚʠʪʢʫ ʢʘʤʧʘʥʽʡ ʽ ʚʜʦʩʢʦʥʘʣʝʥʥʷ ʙʽʟʥʝʩʫ. ʁʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ 

ʜʦʧʦʤʘʛʘʻ ʚʠʷʚʠʪʠ ʟʘʢʦʥʦʤʽʨʥʦʩʪʽ ʱʦʜʦ ʧʦʣʽʧʰʝʥʥʷ ʢʣʽʻʥʪʩʴʢʦʛʦ ʜʦʩʚʽʜʫ 

ʪʘ ʟʨʦʟʫʤʽʪʠ, ʷʢʽ ʩʘʤʝ ʥʝʜʦʣʽʢʠ ʢʨʠʪʠʯʥʦ ʚʧʣʠʚʘʶʪʴ ʥʘ ʧʦʟʠʪʠʚʥʽ 

ʧʦʢʘʟʥʠʢʠ. ʉʭʦʞʠʤ ʯʠʥʦʤ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʩʝʛʤʝʥʪʘʮʽʷ, ʢʦʣʠ ʚʩʽʭ 

ʩʧʦʞʽʚʘʯʽʚ ʧʦʜʽʣʷʶʪʴ ʥʘ ʩʝʛʤʝʥʪʠ ʟʘ ʙʣʠʟʴʢʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ (ʚʽʢ, 

ʩʪʘʪʴ, ʤʽʩʮʝ ʧʨʦʞʠʚʘʥʥʷ, ʽʥʪʝʨʝʩʠ ʪʘ ʽʥʰʝ). ʇʦʪʽʤ ʚʠʟʥʘʯʘʶʪʴ, ʷʢ 

ʧʦʚʦʜʠʪʴʩʷ ʧʝʚʥʠʡ ʩʝʛʤʝʥʪ ʽ ʟʘ ʚʠʟʥʘʯʝʥʠʤʠ ʧʦʢʘʟʥʠʢʘʤʠ ʧʦʚʝʜʽʥʢʠ 

ʧʨʠʡʤʘʶʪʴ ʨʽʰʝʥʥʷ ʱʦʜʦ ʧʦʢʨʘʱʝʥʥʷ ʢʦʤʝʨʮʽʡʥʦʾ ʧʨʦʧʦʟʠʮʽʾ, ʩʪʨʘʪʝʛʽʶ 

ʧʨʦʜʘʞ, ʧʝʨʝʤʽʱʝʥʥʷ ʢʣʽʻʥʪʽʚ ʪʘ ʽʥʰʝ. 

ɼʣʷ ʟʨʫʯʥʦʩʪʽ ʘʥʘʣʽʟʫ ʢʦʨʠʩʪʫʚʘʯʽ ʥʝ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʦʢʨʝʤʦ, ʘ 

ʨʦʟʜʽʣʝʥʽ ʥʘ ʧʦʤʽʩʷʯʥʽ ʢʦʛʦʨʪʠ. ɺʩʽ ʢʦʨʠʩʪʫʚʘʯʽ ʟʘʨʝʻʩʪʨʫʚʘʣʠʩʷ ʧʨʦʪʷʛʦʤ 

ʦʜʥʦʛʦ ʤʽʩʷʮʷ ʦʙ'ʻʜʥʘʥʽ ʽ ʨʦʟʛʣʷʜʘʶʪʴʩʷ ʷʢ ʻʜʠʥʘ ʩʫʪʥʽʩʪʴ ï ʢʦʛʦʨʪʘ. ʊʘʢʠʤ 

ʯʠʥʦʤ, ʪʘʙʣʠʮʷ ʷʚʣʷʻ ʩʦʙʦʶ ʧʦ ʛʦʨʠʟʦʥʪʘʣʽ ï ʤʽʩʷʮʴ ʨʝʻʩʪʨʘʮʽʾ ʢʦʛʦʨʪʠ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʘ ʧʦ ʚʝʨʪʠʢʘʣʽ ï ʤʽʩʷʮʴ ʚ ʷʢʦʤʫ ʙʫʣʠ ʟʜʽʡʩʥʝʥʥʽ ʧʣʘʪʝʞʽ 

ʢʦʨʠʩʪʫʚʘʯʘʤʠ. ʅʘ ʧʝʨʝʪʠʥʽ ʚʢʘʟʘʥʽ ʩʫʤʠ ʧʣʘʪʝʞʽʚ ʢʦʨʠʩʪʫʚʘʯʽʚ 

ʟʘʨʝʻʩʪʨʫʚʘʣʠʩʷ ʚ ʧʝʚʥʠʡ ʤʽʩʷʮʴ ʟʘ ʦʙʨʘʥʠʡ ʤʽʩʷʯʥʠʡ ʧʝʨʽʦʜ. 
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ʈʠʩʫʥʦʢ 4.6 ï ʈʦʟʨʘʭʫʥʢʠ ʧʦ ʢʦʤʧʘʥʽʾ, ʱʦ ʜʦʩʣʽʜʞʫʻʪʴʩʷ ʜʣʷ ʘʥʘʣʽʟʫ 

çWaterfallè 

ʊʘʢ ʩʘʤʦ ʚ ʪʘʙʣʠʮʽ: new regs (ʥʦʚʽ ʨʝʻʩʪʨʘʮʽʾ) ï ʟʘʟʥʘʯʝʥʦ ʢʽʣʴʢʽʩʪʴ 

ʢʦʨʠʩʪʫʚʘʯʽʚ ʫʚʽʡʰʣʘ ʚ ʢʦʞʥʫ ʢʦʛʦʨʪʫ ï ʢʽʣʴʢʽʩʪʴ ʨʝʻʩʪʨʘʮʽʡ ʥʘ ʧʨʦʜʫʢʪʽ ʟʘ 
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ʤʽʩʷʮʴ. New paid users 1st month ï ʢʽʣʴʢʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟ ʢʦʞʥʦʾ ʢʦʛʦʨʪʠ 

ʧʨʦʪʷʛʦʤ ʧʝʨʰʦʛʦ ʤʽʩʷʮʷ ʟ ʤʦʤʝʥʪʫ ʨʝʻʩʪʨʘʮʽʾ; New paid users 2ï7 month ï 

ʢʽʣʴʢʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟ ʦʙʨʘʥʦʾ ʢʦʛʦʨʪʠ ʚ ʧʝʨʽʦʜ ʧʽʚʨʦʢʫ ʟ 2 ʧʦ 7 ʤʽʩʷʮʴ 

ʧʽʩʣʷ ʨʝʻʩʪʨʘʮʽʾ ʗʢʱʦ ʤʠ ʚʽʟʴʤʝʤʦ ʢʦʛʦʨʪʫ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ 

ʟʘʨʝʻʩʪʨʫʚʘʣʠʩʷ 03.2017 ʮʴʦʛʦ ʚʠʚʘʥʪʘʞʝʥʥʷ ʽ ʧʦʨʽʚʥʷʻʤʦ ʟ ʢʦʛʦʨʪʦʶ 

ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ ʟʘʨʝʻʩʪʨʫʚʘʣʠʩʷ 03.2019 ʘʙʦ ʥʘʚʽʪʴ 03.2020, ʦʯʝʚʠʜʥʦ, ʱʦ 

ʢʦʨʠʩʪʫʚʘʯʽ ʧʝʨʰʦʾ ʢʦʛʦʨʪʠ ʧʣʘʪʷʪʴ ʧʨʦʪʷʛʦʤ 3 ʨʦʢʽʚ, ʘ ʜʚʦʭ ʽʥʰʠʭ ʜʘʥʽ ʻ 

ʪʽʣʴʢʠ ʟʘ 1 ʨʽʢ ʽ ʪʽʣʴʢʠ ʟʘ 1 ʤʽʩʷʮʴ ʚʽʜʧʦʚʽʜʥʦ (ʨʠʩ. 4.7). 

ʑʦ ʙ ʤʦʞʥʘ ʙʫʣʦ ʧʦʨʽʚʥʶʚʘʪʠ ʟʥʘʯʝʥʥʷ, ʤʠ ʥʦʨʤʘʣʽʟʫʻʤʦ ʪʘʙʣʠʮʶ. 

(ʥʘʜʘʣʽ ʦʙʨʽʟʘʥʥʷ ʜʦ 12 ʤʽʩ, ʦʩʢʽʣʴʢʠ ʛʨʦʰʝʡ ʧʽʩʣʷ ʧʝʨʰʦʛʦ ʨʦʢʫ << 4%), 

ʜʣʷ ʧʦʜʘʣʴʰʦʾ ʧʦʙʫʜʦʚʠ ʧʨʝʜʠʢʘʪʠ ï ʦʯʽʢʫʚʘʥʠʭ ʟʥʘʯʝʥʴ ʥʘ ʦʩʥʦʚʽ 

ʧʦʪʦʯʥʠʭ ʜʘʥʠʭ. 

ʅʘʜʘʣʽ ʚʠʟʥʘʯʘʶʪʴʩʷ ʧʦʢʘʟʥʠʢʠ TAIL12 (çʭʚʽʩʪè, ʢʦʝʬʽʮʽʻʥʪ 

"ʜʦʙʽʛʘʥʥʷ" ʧʣʘʪʝʞʽʚ, ʪʦʙʪʦ ʚʝʣʠʯʠʥʘ ʱʦ ʚʽʜʧʦʚʽʜʘʻ ʚʽʜʥʦʰʝʥʥʶ ʩʫʤʠ 

ʧʣʘʪʝʞʽʚ ʟʘ ʨʽʢ ʜʦ ʩʫʤʠ ʦʪʨʠʤʘʥʦʾ ʟ ʢʦʛʦʨʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚ ʤʽʩʷʮʴ ʾʭ 

ʨʝʻʩʪʨʘʮʽʾ. ʆʜʥʘ ʟ ʦʩʥʦʚʥʠʭ ʤʝʪʨʠʢ ʧʦʢʘʟʫʻ ʟʘʣʫʯʝʥʽʩʪʴ ʢʦʨʠʩʪʫʚʘʯʽʚ ʚ 

ʧʨʦʜʫʢʪ. ɼʦʧʦʤʘʛʘʻ ʨʦʟʨʘʭʫʚʘʪʠ ʩʢʽʣʴʢʠ ʢʦʨʠʩʪʫʚʘʯ ʜʦʥʝʩʝ ʧʨʠʙʫʪʢʫ ʽ 

ʚʽʜʦʙʨʘʞʘʻ ʟʤʽʥʠ ʥʘ ʧʨʦʜʫʢʪʽ ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʘʛʨʝʩʠʚʥʠʡ ʙʽʣʽʥʛ ʘʙʦ ʥʘ 

ʫʪʨʠʤʘʥʥʷ ʢʦʨʠʩʪʫʚʘʯʽʚ ʥʘ ʧʨʦʜʫʢʪʽ. LTV12 ï life-time value. [27-28] 

ʂʦʥʢʨʝʪʥʦ ʚ ʥʘʰʦʤʫ ʚʠʧʘʜʢʫ ʤʳ ʚʠʢʦʨʠʩʪʦʚʫʻʤʦ ʩʢʦʨʦʯʝʥʫ ʤʝʪʨʽʢʫ LTV12 

ʦʩʢʽʣʴʢʠ >95% LTV ʤʠ ʦʪʨʠʤʫʻʤʦ ʥʘ ʧʨʦʪʷʟʽ ʧʝʨʰʦʛʦ ʨʦʢʫ (ʨʠʩ. 4.9). 

REV ï revenue ï ʜʦʭʽʜ ʟ ʢʦʛʦʨʪʠ ʢʦʨʠʩʪʫʚʘʯʽʚ ʟʘ 12 ʤʝʩʷʮʽʚ (ʨʠʩ. 4.11). 

r2p ï Reg-to-pay ï ʚʽʜʥʦʰʝʥʥʷ ʟʘʨʝʻʩʪʨʦʚʘʥʠʭ ʢʦʨʠʩʪʫʚʘʯʽʚ ʜʦ ʪʠʭ, ʱʦ  

ʦʧʣʘʪʠʚ ʚ ʮʴʦʤʫ ʞ ʤʽʩʷʮʽ (ʨʠʩ 4.10). ʎʝ ʥʝ ʟʦʚʩʽʤ ʢʦʨʝʢʪʥʘ ʤʝʪʨʠʢʘ, 

ʦʩʢʽʣʴʢʠ ʤʠ ʨʦʟʛʣʷʜʘʻʤʦ ʢʦʨʠʩʪʫʚʘʯʽʚ, ʱʦ ʟʘʧʣʘʪʠʣʠ ʚ ʤʽʩʷʮʴ ʨʝʻʩʪʨʘʮʽʾ, 

ʦʜʥʘʢ ʤʠ ʮʝ ʢʦʤʧʝʥʩʫʻʤʦ ʚ tail rate. 
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ʇʦʯʠʥʘʶʯʠ ʟ 01.04 ï ʙʫʜʫʻʪʴʩʷ predict ï ʧʝʨʝʜʙʘʯʝʥʥʷ ʧʦʚʝʜʽʥʢʠ 

ʢʦʨʠʩʪʫʚʘʯʽʚ. ʇʨʦʣʦʥʛʘʮʽʷ ʣʽʥʽʾ ʪʨʝʥʜʘ 1 ʜʝʤʦʥʩʪʨʫʻ ʪʝʥʜʝʥʮʽʶ ʜʦ ʨʦʟʚʠʪʢʫ 

ʮʠʭ ʧʦʢʘʟʥʠʢʽʚ. ɸʥʦʤʘʣʽʾ ʥʘ ʛʨʘʬʽʢʫ ï ʟ 01.06.19 ï ʧʦ ʛʨʘʬʽʢʘʤ ʚʠʜʥʦ, ʱʦ 

ʢʦʤʧʘʥʽʷ ʚʦʯʝʚʠʜʴ ʢʦʨʦʪʢʦʩʪʨʦʢʦʚʦ ʧʽʜʥʷʣʘ ʮʽʥʫ ʥʘ ʧʨʦʜʫʢʪ. 

ʋʤʦʚʘ ʝʬʝʢʪʠʚʥʦʩʪʽ ʧʨʠʚʘʙʣʠʚʦʩʪʽ ʚʠʨʘʞʝʥʘ ʚ ʬʦʨʤʫʣʽ LTV > CPI.  

ʎʝ ʛʦʣʦʚʥʘ ʬʦʨʤʫʣʘ ʚʩʴʦʛʦ ʘʥʘʣʽʟʫ ʪʨʘʬʽʢʘ. ʂʦʨʠʩʪʫʚʘʯ ʧʦʚʠʥʝʥ ʧʨʠʥʦʩʠʪʠ 

ʙʽʣʴʰʝ ʛʨʦʰʝʡ, ʥʽʞ ʙʽʣʦ ʚʠʪʨʘʯʝʥʦ ʥʘ ʡʦʛʦ ʟʘʣʫʯʝʥʥʷ. 

ʇʽʜ CPI (Cost Per Install) ʚ ʜʘʥʦʤʫ ʚʠʧʘʜʢʫ ʤʘʻʪʴʩʷ ʥʘ ʫʚʘʟʽ ʩʝʨʝʜʥʷ 

ʚʘʨʪʽʩʪʴ ʟʘʣʫʯʝʥʥʷ ʦʜʥʦʛʦ ʩʧʦʞʠʚʘʯʘ ʧʦ ʚʩʽʤ ʢʘʥʘʣʘʤ ʦʜʨʘʟʫ.  

ʗʢ ʨʦʟʨʘʭʫʚʘʪʠ LTV? ʄʝʪʦʜʽʚ ʙʘʛʘʪʦ. ʅʘʧʨʠʢʣʘʜ ʚ [29] ʧʨʦʧʦʥʫʻʪʴʩʷ 

ʤʝʪʦʜ ʨʦʟʨʘʭʫʥʢʫ ʟ ʚʠʢʦʨʠʩʪʘʥʥʷʤ ʧʦʢʘʟʥʠʢʽʚ ʯʘʩʪʦʪʠ ʟʚʝʨʥʝʥʴ ʪʘ 

ʚʽʨʦʛʽʜʥʦʩʪʽ ʥʘʩʪʘʥʥʷ ʧʦʜʽʡ ʚ ʧʝʨʽʦʜ ʚʠʨʘʭʫʚʘʥʥʷ. 

ʆʜʥʘʢ, ʤʦʞʥʘ ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʽ ʽʥʰʽ ʤʝʪʦʜʠ. ɺ ʧʨʦʧʦʥʫʻʤʽʡ 

ʽʥʬʦʨʤʘʮʽʡʥʽʡ ʪʝʭʥʦʣʦʛʽʾ ʢʦʥʢʨʝʪʥʽ ʚʠʨʘʭʫʚʘʥʥʷ ʤʦʞʣʠʚʦ ʧʽʜʢʣʶʯʘʪʠ ʟ 

ʟʦʚʥʽʰʥʽʭ ʙʽʙʣʽʦʪʝʢ. 

ʗʢ ʪʨʝʙʘ ʨʦʟʨʘʭʦʚʫʚʘʪʠ LTV: 

ǒ ʪʨʝʙʘ ʨʘʭʫʚʘʪʠ ʥʘ ʦʩʥʦʚʽ ʧʨʠʙʫʪʢʫ (contribution margin). 

ǒ ʟʘ ʜʦʧʦʤʦʛʦʶ ʢʦʛʦʨʪʥʦʛʦ ʘʥʘʣʽʟʫ. 

ǒ LTV ʟʘʟʚʠʯʘʡ ʨʘʭʫʶʪʴ ʥʘ ʚʠʟʥʘʯʝʥʠʡ ʤʦʤʝʥʪ ʯʘʩʫ. 

ǒ ʆʯʽʢʫʚʘʪʠ ʬʘʢʪʠʯʥʠʭ ʟʥʘʯʝʥʽ LTV ʥʘ 12 ʤʽʩʷʮʴ ʥʘ ʧʨʘʢʪʠʮʽ 

ʥʝʤʦʞʣʠʚʦ, ʪʦʤʫ ʚʘʞʣʠʚʦ ʚʤʽʪʠ ʨʦʙʠʪʴ ʧʨʦʛʥʦʟ LTV ʥʘ ʦʩʥʦʚʽ 

ʜʝʢʽʣʴʢʦʭ ʧʝʨʰʠʭ ʜʥʽʚ ʜʘʥʠʭ ʽ ʫʪʦʯʥʶʚʘʪʠ ʡʦʛʦ ʧʦ ʤʽʨʽ ʦʪʨʠʤʘʥʥʷ 

ʙʽʣʴʰʦʾ ʢʽʣʴʢʦʩʪʽ ʜʘʥʠʭ. 

ǒ ʇʨʦʛʥʦʟ LTV ʤʦʞʥʘ ʨʦʙʠʪʠ ʥʘ ʦʩʥʦʚʽ ʧʨʦʩʪʠʭ ʵʚʨʽʩʪʠʢ ʘʙʦ ʟ 

ʜʦʧʦʤʦʛʦʶ ʙʽʣʴʰ ʩʢʣʘʜʥʠʭ ʤʝʪʦʜʽʚ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ ʚʝʣʠʢʫ ʢʽʣʴʢʽʩʪʴ 

ʨʽʟʥʠʭ ʬʘʢʪʦʨʽʚ. 
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ʈʠʩʫʥʦʢ 4.8 ï ɺʽʟʫʘʣʽʟʘʮʽʷ ʧʦ ʧʘʨʘʤʝʪʨʫ çtailè 
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ʈʠʩʫʥʦʢ 4.9 ï ɺʽʟʫʘʣʽʟʘʮʽʷ ʧʦ ʧʘʨʘʤʝʪʨʫ çLTV12mè 

 

ʇʨʠʢʣʘʜ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʧʨʝʜʩʪʘʚʣʝʥʠʡ ʥʘ ʨʠʩ. 4.12. 
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ʂʦʣʠʚʘʥʥʷ ʧʦʢʘʟʥʠʢʫ çrevenueè ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʟʥʘʯʠʪʠ  ʥʘʩʪʫʧʥʽ 

ʟʤʽʥʠ, ʧʦʯʠʥʘʶʯʠ ʟ 01.04.2020 (ʚ ʥʘʰʦʤʫ ʧʨʦʛʥʦʟʽ). ʇʨʠ ʮʴʦʤʫ ʚʘʞʣʠʚʦ 

ʚʠʢʦʨʠʩʪʘʪʠ ʪʘʢʽ ʤʝʪʦʜʠ, ʷʢʽ ʥʘʜʘʶʪʴ ʥʘʡʙʽʣʴʰ ʚʽʨʦʛʽʜʥʠʡ ʜʦʚʽʨʯʠʡ 

ʽʥʪʝʨʚʘʣ  ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ ʷʢʘ ʦʧʪʠʤʽʩʪʠʯʥʠʭ, ʪʘʢ ʽ ʧʝʩʠʤʽʩʪʠʯʥʠʭ. ʗʢʱʦ ʧʨʠ 

ʮʴʦʤʫ ʟʚʘʞʠʪʠ ʧʦʢʘʟʥʠʢʠ ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʡʤʦʚʽʨʥʽʩʪʶ ʡʦʛʦ ʨʝʘʣʽʟʘʮʽʾ, 

ʤʦʞʥʘ ʚʠʡʪʠ  ʷʢ ʥʘ ʤʦʞʣʠʚʠʡ ʪʘʢ ʽ ʦʯʽʢʫʚʘʥʠʡ ʧʨʠʙʫʪʦʢ (ʷʢ ʜʦʙʫʪʦʢ 

ʤʦʞʣʠʚʦʛʦ ʥʘ ʡʦʛʦ ʽʤʦʚʽʨʥʽʩʪʴ). ʊʘʢʠʡ ʧʦʢʘʟʥʠʢ ʷʢ ʧʨʠ ʙʫʜʴ ʷʢʽʡ ʦʮʽʥʢʠ 

ʨʠʟʠʢʫ ʧʨʠ ʩʪʨʘʭʫʚʘʥʥʽ ʻ ʦʩʥʦʚʦ. ʜʣʷ ʘʢʪʫʘʨʥʠʭ ʨʦʟʨʘʭʫʥʢʽʚ ʪʘ ʧʨʦʮʝʜʫʨʠ 

ɸʥʜʝʨʨʘʡʪʠʥʛʫ. 

 

ʈʠʩʫʥʦʢ 4.10 ï ɺʽʟʫʘʣʽʟʘʮʽʷ ʧʦ ʧʘʨʘʤʝʪʨʫ çregs&r2pè 
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ʈʠʩʫʥʦʢ 4.11 ï ʈʦʟʨʘʭʫʥʢʠ  ʧʦ ʧʘʨʘʤʝʪʨʫ çrevenueè (ʧʨʠʙʫʪʦʢ) 
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ʈʠʩʫʥʦʢ 4.12 ï ʇʨʠʢʣʘʜ ʧʨʦʛʥʦʟʫʚʘʥʥʷ 

 

ʇʨʦʛʥʦʟʫʚʘʥʥʷ ʤʦʞʣʠʚʠʭ ʧʨʠʙʫʪʢʽʚ (ʘʙʦ ʟʙʠʪʢʽʚ) ï ʥʘʡʚʘʞʣʠʚʽʰʠʡ 

ʝʪʘʧ ʦʪʨʠʤʘʥʥʷ ʜʘʥʠʭ ʜʣʷ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. ɺʨʘʭʫʚʘʥʥʷ ʡʤʦʚʽʨʥʦʩʪʽ ʪʘʢʠʭ 

ʧʨʦʮʝʩʽʚ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʚʠʨʘʭʫʚʘʥʥʷ çʦʯʽʢʫʚʘʥʠʭè ʧʨʠʙʫʪʢʽʚ (ʘʙʦ 

ʟʙʠʪʢʽʚ), ʱʦ ʚ ʢʽʥʮʝʚʦʤʫ ʨʘʟʽ ʤʦʞʝ ʙʫʪʠ ʚʠʢʦʥʘʥʝ ʚ ʧʦʨʽʚʥʷʣʴʥʦʤʫ ʘʥʘʣʽʟʽ 

ʪʘ ʩʪʘʪʠ ʜʦʢʘʟʘʤʠ ʚ ʢʦʨʠʩʪʴ ʪʦʛʦ ʯʠ ʽʥʰʦʛʦ ʚʠʩʥʦʚʢʫ ʧʨʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ. 

ʆʩʦʙʣʠʚʦ ʮʽʢʘʚʦ ʧʦʨʽʚʥʷʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʜʝʢʽʣʴʢʦʭ ʘʥʘʣʽʟʽʚ ʜʣʷ ʨʽʟʥʠʭ ɯʊ 

ʢʦʤʧʘʥʽʡ, ʱʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ ʥʘ ʧʨʝʜʤʝʪ ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ. 

ʅʘ ʨʠʩ. 4.13. ʜʝʤʦʥʩʪʨʫʻʪʴʩʷ ʤʥʦʞʠʥʘ ʧʦʢʘʟʥʠʢʽʚ, ʦʪʨʠʤʘʥʠʭ ʚ 

ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ çprofit_and_lossè. 
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ʈʠʩʫʥʦʢ 4.13 ï ʇʨʠʢʣʘʜ ʨʦʟʨʘʭʫʥʢʽʚ ʪʘ ʘʥʘʣʽʟʫ ʧʦʪʦʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʥʫ 

ʢʦʤʧʘʥʽʡ 

 

ʅʘʡʙʽʣʴʰ ʚʘʞʣʠʚʽʰʽ ʟ ʥʠʭ: 
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Sales ï ʧʨʦʜʘʞ (ʧʦʤʽʩʷʯʥʦ); 

Total Operating Income ï ʟʘʛʘʣʴʥʠʡ ʦʧʝʨʘʮʽʡʥʠʡ ʜʦʭʽʜ; 

Gross Profit  ï ɿʘʛʘʣʴʥʠʡ ʧʨʠʙʫʪʦʢ; 

ADVERTISING & MARKETING ï ʈɽʂʃɸʄɸ ʊɸ ʄɸʈʂɽʊʀʅɻ; 

Bank Fees - ɹʘʥʢʽʚʩʴʢʽ ʚʠʪʨʘʪʠ; 

Finance & LAW - ʌʽʥʘʥʩʦʚʽ ʪʘ ʶʨʠʜʠʯʥʽ ʚʠʪʨʘʪʠ; 

IT and Internet Expenses ï ɺʠʪʨʘʪʠ ʥʘ ɯʊ ʪʘ ɯʥʪʝʨʥʝʪ; 

TAX ï ʇʦʜʘʪʢʠ; 

TEAM ï ʂʦʤʘʥʜʘ ʨʦʟʨʦʙʥʠʢʽʚ ʪʘ ʧʝʨʩʦʥʘʣʫ; 

Operating Profit  ï ʇʨʠʙʫʪʦʢ ʚʽʜ ʦʩʥʦʚʥʦʾ ʜʽʷʣʴʥʦʩʪʽ; 

Net Profit/Loss ï ʏʠʩʪʠʡ ʧʨʠʙʫʪʦʢ/ʟʙʠʪʦʢ. 

 

ʇʨʝʜʩʪʘʚʣʝʥʽ ʜʘʥʽ ʥʦʨʤʫʶʪʴʩʷ, ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʚ ʨʦʟʨʘʭʫʥʢʦʚʠʭ 

ʤʦʜʫʣʷʭ ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʪʘ ʥʘʜʘʶʪʴ ʨʦʟʨʘʭʫʥʢʦʚʽ ʜʘʥʽ 

ʜʣʷ ʧʦʨʽʚʥʷʥʴ ʪʘ ʚʠʩʥʦʚʢʝʽʚ. 

 

ɺʠʩʥʦʚʢʠ ʧʦ ʨʦʟʜʽʣʫ 4  

 

1. ʋ ʨʦʟʜʽʣʽ ʧʨʝʜʩʪʘʚʣʝʥʽ ʨʦʟʨʦʙʣʝʥʽ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʧʨʘʢʪʠʯʥʦʾ 

ʨʝʘʣʽʟʘʮʽʾ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʩʠʩʪʝʤʠ ʧʽʪʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ, 

ʤʦʜʝʣʝʡ ʽ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʡʤʦʚʽʨʥʦʩʪʽ ʧʦʜʽʡ ʧʨʠ ʫʧʨʘʚʣʽʥʥʽ ɯʊ ʧʨʦʝʢʪʘʤʠ ʚ 

ʢʦʤʧʘʥʽʷʭ. 

2. ʈʦʟʨʦʙʣʝʥʝ ʧʨʦʛʨʘʤʥʝ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚ ʩʫʢʫʧʥʦʩʪʽ ʟ ʽʩʥʫʶʯʠʤʠ 

ʧʨʦʛʨʘʤʥʠʤʠ ʟʘʩʦʙʘʤʠ ʜʦʟʚʦʣʷʻ ʦʙôʻʜʥʘʪʠ ʜʘʥʽ ʪʘ ʟʥʘʥʥʷ ʧʨʦ ʧʨʦʮʝʩʠ, ʱʦ 

ʚʠʟʥʘʯʘʶʪʴ ʩʪʘʥ ɯʊ ʢʦʤʧʘʥʽʡ ʚ ʻʜʠʥʠʡ ʧʨʦʝʢʪ ʪʘ ʧʨʦʚʝʩʪʠ ʜʦʩʣʽʜʞʝʥʥʷ 

ʚʽʜʥʦʩʥʦ ʡʤʦʚʽʨʥʦʩʪʝʡ ʨʝʘʣʽʟʘʮʽʾ ʦʢʨʝʤʠʭ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ ʪʘ ʾʭ 

ʥʘʩʣʽʜʢʽʚ.  

3. ɺʠʢʦʨʠʩʪʦʚʫʶʯʠ ʤʥʦʞʠʥʠ ʧʘʨʘʤʝʪʨʽʚ ʪʘ ʧʦʢʘʟʥʠʢʽʚ ʜʽʷʣʴʥʦʩʪʽ ɯʊ 

ʢʦʤʧʘʥʽʡ, ʪʘ ʧʦʜʽʣ ʟʘ ʨʝʟʫʣʴʪʘʪʘʤʠ ʢʦʛʦʨʪʥʦʛʦ ʘʥʘʣʽʟʫ ʟʘ ʦʟʥʘʢʘʤʠ 

ʽʥʬʦʨʤʘʮʽʡʥʠʭ, ʬʽʥʘʥʩʦʚʠʭ, ʪʦʚʘʨʥʠʭ ʪʘ ʧʦʩʣʫʛ, ʪʝʭʥʦʣʦʛʽʯʥʠʭ, ʚʣʘʩʥʦʩʪʽ ʪʘ 
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ʽʥʰʠʭ, ʬʦʨʤʫʻʪʴʩʷ ʙʘʟʘ ʜʘʥʠʭ ʥʦʨʤʦʚʘʥʦʾ ʽʥʬʦʨʤʘʮʽʾ ʜʣʷ ʧʦʨʽʚʥʷʣʴʥʦʛʦ 

ʘʥʘʣʽʟʫ. 

4. ʇʦʢʘʟʥʠʢʠ ʘʥʘʣʽʟʫʻʤʠʭ ʧʘʨʘʤʝʪʨʽʚ ʤʦʞʫʪʴ ʙʫʪʠ ʟʚʘʞʝʥʽ ʟʘ 

ʩʪʦʭʘʩʪʠʯʥʠʤʠ ʭʘʨʘʢʪʝʨʠʩʪʠʢʘʤʠ ʧʨʦʮʝʩʽʚ, ʱʦ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ 

ʧʨʦʚʝʜʝʥʥʷ ʨʦʟʨʘʭʫʥʢʽʚ ʢʽʣʴʢʽʩʥʠʭ ʧʘʨʘʤʝʪʨʠʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

5. ɺʠʢʦʨʠʩʪʘʥʥʷ ʤʝʪʦʜʽʚ Profit and Loss ʪʘ Waterfall ʥʘ ʦʩʥʦʚʽ 

ʩʪʘʥʜʘʨʪʠʟʦʚʘʥʠʭ ʤʝʪʦʜʽʚ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʻʪʴʩʷ ʝʢʩʧʝʨʪʘʤʠ ʧʨʠ 

çʢʦʛʦʨʪʥʦʤʫè ʘʥʘʣʽʟʽ ʚ ʧʦʚʥʽʡ ʤʽʨʽ ʚʽʜʧʦʚʽʜʘʶʪʴ ʮʽʣʷʤ ʪʘ ʟʘʜʘʯʘʤ ʧʽʜʪʨʠʤʢʠ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʱʦʜʦ ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ. 

6. ʇʨʝʜʩʪʘʚʣʝʥʠʡ ʷʢʽʩʥʠʡ ʤʝʪʦʜ ʪʘ ʧʦʩʣʽʜʦʚʥʽʩʪʴ ʨʦʟʨʘʭʫʥʢʫ 

ʧʦʢʘʟʥʠʢʽʚ life-time value. 

7. ɺʠʢʦʨʠʩʪʘʥʥʷ ʦʧʠʩʘʥʠʭ ʚ ʜʠʩʝʨʪʘʮʽʾ ʤʝʪʦʜʽʚ ʜʦʟʚʦʣʷʻ ʦʙôʻʢʪʠʚʥʦ 

ʦʮʽʥʠʪʠ ʤʦʞʣʠʚʦʩʪʽ ʝʢʦʥʦʤʽʯʥʦʛʦ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦʛʦ ʚʧʣʠʚʫ ʥʘ ʨʽʚʝʥʴ 

ʨʠʟʠʢʫ ʪʘ ʢʦʥʢʫʨʝʥʪʥʦʟʜʘʪʥʦʩʪʽ ʢʦʤʧʘʥʽʡ ʟʘʚʜʷʢʠ ʤʝʭʘʥʽʟʤʘʤ ʤʦʥʽʪʦʨʠʥʛʫ 

ʨʦʟʚʠʪʢʫ ʢʦʤʧʘʥʽʡ. 

 

ʄʘʪʝʨʽʘʣʠ ʨʦʟʜʽʣʫ ʦʧʫʙʣʽʢʦʚʘʥʽ ʚ ʨʦʙʦʪʘʭ ʘʚʪʦʨʘ [2,3,4,5,7] 
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ʵʣʝʢʪʨʠʯʝʩʢʠʭ, ʵʣʝʢʪʨʦʥʥʳʭ, ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʵʣʝʢʪʨʦʥʥʳʭ, ʩʚʷʟʘʥʥʳʭ ʩ 
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5.  ɻʆʉʊ ʈ ʄʕʂ 61508-6ï2012 ʌʫʥʢʮʠʦʥʘʣʴʥʘʷ ʙʝʟʦʧʘʩʥʦʩʪʴ ʩʠʩʪʝʤ 

ʵʣʝʢʪʨʠʯʝʩʢʠʭ, ʵʣʝʢʪʨʦʥʥʳʭ, ʧʨʦʛʨʘʤʤʠʨʫʝʤʳʭ ʵʣʝʢʪʨʦʥʥʳʭ, ʩʚʷʟʘʥʥʳʭ ʩ 
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ɺʀʉʅʆɺʂʀ 

 

ɺ ʨʝʟʫʣʴʪʘʪʽ ʧʨʦʚʝʜʝʥʠʭ ʥʘʫʢʦʚʠʭ ʜʦʩʣʽʜʞʝʥʴ ʪʘ ʚʝʨʠʬʽʢʘʮʽʾ ʽ 

ʚʧʨʦʚʘʜʞʝʥʥʽ ʨʦʟʨʦʙʣʝʥʠʭ ʤʦʜʝʣʝʡ ʽ ʤʝʪʦʜʽʚ ʚ ʜʠʩʝʨʪʘʮʽʡʥʽʡ ʨʦʙʦʪʽ 

ʚʠʨʽʰʝʥʦ ʚʘʞʣʠʚʽ ʥʘʫʢʦʚʦ-ʪʝʭʥʽʯʥʽ ʟʘʜʘʯʽ ʧʦ ʘʥʘʣʽʟʫ ʪʘ ʜʦʩʷʛʥʝʥʥʶ 

ʧʨʠʡʥʷʪʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ ʧʨʠ ʫʧʨʘʚʣʽʥʥʽ ʨʦʟʚʠʪʢʦʤ ɯʊ ʢʦʤʧʘʥʽʡ, ʱʦ 

ʜʦʩʷʛʥʫʪʦ ʟʘʚʜʷʢʠ ʟʘʩʪʦʩʫʚʘʥʥʶ ʟʘʧʨʦʧʦʥʦʚʘʥʦʛʦ ʘʚʪʦʨʦʤ ʤʝʪʦʜʦʣʦʛʽʯʥʦʛʦ, 

ʤʘʪʝʤʘʪʠʯʥʦʛʦ ʪʘ ʧʨʦʛʨʘʤʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ. ʆʙˇʨʫʥʪʦʚʘʥʽ ʤʦʜʝʣʽ ʽ ʤʝʪʦʜʠ 

ʩʠʩʪʝʤʠ ʧʽʜʪʨʠʤʢʠ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʟʘ ʩʪʘʥʦʤ ʧʦʢʘʟʥʠʢʽʚ ɯʊ ʧʨʦʝʢʪʫ, 

ʩʫʪʥʽʩʪʴ ʷʢʠʭ ʧʦʣʷʛʘʻ ʚ ʧʦʰʫʢʫ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʭ ʨʽʰʝʥʴ ʱʦʜʦ 

ʚʠʟʥʘʯʝʥʥʷ ʧʨʠʡʥʷʪʥʦʛʦ ʨʽʚʥʷ ʨʠʟʠʢʫ ʚʠʢʦʥʘʥʥʷ IT ʧʨʦʝʢʪʽʚ. 

ʋ ʤʝʞʘʭ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʨʽʰʝʥʴ ʥʘ ʧʨʠʢʣʘʜʽ ʘʥʘʣʽʟʫ ʧʨʦʮʝʩʽʚ ʚ 

ʢʦʤʧʘʥʽʷʭ ʦʪʨʠʤʘʥʦ ʪʘʢʽ ʦʩʥʦʚʥʽ ʥʘʫʢʦʚʽ ʨʝʟʫʣʴʪʘʪʠ ʽ ʟʨʦʙʣʝʥʦ ʥʘʩʪʫʧʥʽ 

ʚʠʩʥʦʚʢʠ: 

1. ʇʨʝʜʩʪʘʚʣʝʥʽ ʪʝʦʨʝʪʠʯʥʽ ʪʘ ʤʝʪʦʜʠʯʥʽ ʢʦʥʮʝʧʮʽʾ ʜʦʩʣʽʜʞʝʥʥʷ 

ʧʨʦʮʝʩʽʚ ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʩʪʦʭʘʩʪʠʯʥʠʭ ʪʘ ʜʠʥʘʤʽʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʥʽʚ IT ʢʦʤʧʘʥʽʡ. ɿʘʫʚʘʞʝʥʦ, ʱʦ ʚʨʘʭʫʚʘʥʥʷ 

ʡʤʦʚʽʨʥʦʩʪʽ ʨʦʟʚʠʪʢʫ ʩʮʝʥʘʨʽʾʚ ʧʦʜʽʡ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʨʽʟʥʠʭ ʨʽʰʝʥʥʷʭ 

ʧʦ ʧʨʦʮʝʩʘʤ M&A, ʤʦʞʝ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʪʠ ʥʘ ʷʢʽʩʪʴ ʧʦʟʠʪʠʚʥʦʛʦ ʟʨʦʩʪʘʥʥʷ 

ʢʦʤʧʘʥʽʡ ʥʘ ʚʩʽʭ ʩʪʘʜʽʷʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ. 

2. ɺ ʨʝʟʫʣʴʪʘʪʽ ʘʥʘʣʽʟʫ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ, ʤʦʜʝʣʝʡ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʠʭ 

ʪʝʭʥʦʣʦʛʽʡ, ʱʦ ʚʠʢʦʨʠʩʪʦʚʫʶʪʴʩʷ ʧʨʠ ʧʨʦʮʝʩʘʭ M&A, ʚʠʷʚʣʝʥʽ ʪʘ 

ʨʦʟʛʣʷʥʫʪʽ ʾʭ ʧʝʨʝʚʘʛʠ ʽ ʥʝʜʦʣʽʢʠ. ɺʢʘʟʘʥʦ, ʱʦ, ʥʝʟʚʘʞʘʶʯʠ ʥʘ ʨʽʟʥʦʤʘʥʽʪʥʽ 

ʽʩʥʫʶʯʽ ʤʝʪʦʜʠ ʪʘ ʟʘʩʦʙʠ ʨʦʟʚôʷʟʘʥʥʷ ʟʘʜʘʯ ʘʥʘʣʽʟʫ ʩʪʘʥʽʚ IT ʢʦʤʧʘʥʽʡ, 

ʜʦʩʪʘʪʥʴʦʛʦ ʚʨʘʭʫʚʘʥʥʷ ʪʘ ʤʝʪʦʜʠʯʥʦʛʦ ʟʘʙʝʟʧʝʯʝʥʥʷ ʚʧʣʠʚʫ ʩʪʦʭʘʩʪʠʯʥʠʭ 

ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ ʥʝ ʧʨʝʜʩʪʘʚʣʝʥʦ ʚ ʧʦʚʥʽʡ ʤʽʨʽ.  

3. ʉʬʦʨʤʫʣʴʦʚʘʥʦ ʥʝʦʙʭʽʜʥʽ ʚʠʤʦʛʠ, ʧʽʜʭʦʜʠ ʪʘ ʤʝʪʦʜʠ, ʱʦ ʪʨʝʙʘ 

ʚʠʢʦʨʠʩʪʦʚʫʚʘʪʠ ʧʨʠ ʚʠʨʽʰʝʥʽ ʧʨʦʙʣʝʤ ʚʠʟʥʘʯʝʥʥʷ ʨʠʟʠʢʫ ʚʪʨʘʪ ʧʨʠ 

ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ. 

4. ʈʦʟʛʣʷʥʫʪʦ ʤʦʞʣʠʚʦʩʪʽ ʬʦʨʤʘʣʽʟʘʮʽʾ ʪʘ ʘʣʛʦʨʠʪʤʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ 

ʦʮʽʥʢʠ ʡʤʦʚʽʨʥʠʭ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ ʚ IT ʢʦʤʧʘʥʽʷʭ ʥʘ ʨʽʟʥʠʭ ʩʪʘʜʽʷʭ 
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ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ, ʱʦ ʤʦʞʫʪʴ ʙʫʪʠ ʚʧʨʦʚʘʜʞʝʥʽ ʚ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʘʭ, 

ʧʨʦʮʝʩʘʭ ʟʙʦʨʫ, ʦʙʨʦʙʢʠ ʪʘ ʦʙʤʽʥʫ ʽʥʬʦʨʤʘʮʽʾ. 

5. ɺʠʟʥʘʯʝʥʘ ʥʝʦʙʭʽʜʥʽʩʪʴ ʨʦʟʨʦʙʢʠ ʥʦʚʠʭ ʤʝʪʦʜʽʚ ʘʚʪʦʤʘʪʠʟʘʮʽʾ 

ʨʦʟʨʘʭʫʥʢʽʚ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʧʦʟʠʪʠʚʥʦʛʦ ʨʦʩʪʫ 

ʝʢʦʥʦʤʽʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʢʦʤʧʘʥʽʡ, ʱʦ ʩʪʚʦʨʶʶʪʴʩʷ ʚ ʧʨʦʮʝʩʘʭ ʟʣʠʪʪʷ ʪʘ 

ʧʦʛʣʠʥʘʥʴ, ʷʢʽ ʜʦʟʚʦʣʷʣʠ ʙ ʦʙ'ʻʜʥʘʪʠ ʤʝʪʦʜʠ ʚʠʢʦʨʠʩʪʘʥʥʷ ʪʨʘʜʠʮʽʡʥʠʭ 

ʩʠʩʪʝʤ ʤʦʜʝʣʶʚʘʥʥʷ ʽ ʦʮʽʥʦʢ ʩʪʘʥʫ ʢʦʤʧʘʥʽʡ ʟ ʤʝʪʦʜʘʤʠ ʧʽʜʪʨʠʤʢʠ 

ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʥʘ  ʪʝʭʥʽʯʥʦʤʫ, ʝʢʦʥʦʤʽʯʥʦʤʫ ʪʘ ʦʨʛʘʥʽʟʘʮʽʡʥʦʤʫ ʨʽʚʥʽ. 

ʎʝ ʥʘʜʘʻ ʤʦʞʣʠʚʽʩʪʴ ʤʘʩʦʚʦʛʦ ʚʠʢʦʨʠʩʪʘʥʥʷ ʘʥʘʣʽʟʫ ʩʪʘʥʽʚ ʢʦʤʧʘʥʽʡ, ʱʦ 

ʟʥʘʯʥʦ ʧʦʣʝʛʰʫʻ ʨʦʙʦʪʫ ʝʢʩʧʝʨʪʽʚ ʪʘ ʟʙʽʣʴʰʫʻ ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʜʦʩʪʦʚʽʨʥʽʩʪʴ 

ʧʨʦʚʝʜʝʥʦʛʦ ʘʥʘʣʽʟʫ. 

6. ɺʩʪʘʥʦʚʣʝʥʦ ʦʩʥʦʚʥʽ ʥʘʧʨʷʤʢʠ ʜʦʩʣʽʜʞʝʥʴ ʜʠʩʝʨʪʘʮʽʡʥʦʾ ʨʦʙʦʪʠ, 

ʤʝʪʘ ʷʢʦʾ ʧʦʣʷʛʘʻ ʚ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʩʪʽ IT ʢʦʤʧʘʥʽʡ ʟʘ ʨʘʭʫʥʦʢ 

ʧʦʰʫʢʫ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʭ ʨʽʰʝʥʴ ʱʦ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʧʽʜʪʨʠʤʢʠ ʨʽʰʝʥʴ 

ʰʣʷʭʦʤ ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ, ʤʦʜʝʣʝʡ ʪʘ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ 

ʨʠʟʠʢʫ ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʢʦʤʧʘʥʽʡ. ɺ ʨʝʟʫʣʴʪʘʪʽ ʜʠʩʝʨʪʘʮʽʡʥʠʭ ʜʦʩʣʽʜʞʝʥʴ 

ʨʦʟʨʦʙʣʷʶʪʴʩʷ ʤʝʪʦʜʠ, ʤʦʜʝʣʽ ʪʘ ʧʨʦʛʨʘʤʥʽ ʟʘʩʦʙʠ ʜʣʷ ʾʭ ʨʝʘʣʽʟʘʮʽʾ, ʱʦ 

ʜʦʟʚʦʣʷʶʪʴ ʧʝʨʝʨʦʙʣʷʪʠ ʽ ʘʥʘʣʽʟʫʚʘʪʠ ʧʦʪʦʯʥʽ ʧʦʢʘʟʥʠʢʠ ʩʪʘʥʫ ʢʦʤʧʘʥʽʡ 

ʜʣʷ ʧʦʰʫʢʫ ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʭ ʨʽʰʝʥʴ ʧʦ ʾʭ ʨʦʟʚʠʪʢʫ. 

7. ʈʦʟʛʣʷʥʫʪʦ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʩʪʘʥʽʚ IT ʢʦʤʧʘʥʽʡ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ 

ʢʦʥʮʝʧʮʽʶ ʦʮʽʥʢʠ ʧʦʪʦʯʥʠʭ ʧʦʢʘʟʥʠʢʽʚ  ʡʤʦʚʽʨʥʦʩʪʽ ʪʘ ʥʘʩʣʽʜʢʽʚ ʨʝʘʣʽʟʘʮʽʾ 

ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ ʚ ʢʦʤʧʘʥʽʷʭ, ʱʦ ʜʦʩʣʽʜʞʫʶʪʴʩʷ. ʆʧʠʩʘʥʽ ʤʝʪʦʜʠ 

ʘʥʘʣʽʟʫ ʨʽʰʝʥʴ, ʷʢʽ ʤʘʶʪʴ ʩʫʪʪʻʚʦ ʚʧʣʠʚʘʪʠ ʥʘ ʧʦʟʠʪʠʚʥʽ ʟʤʽʥʠ ʚ ʨʦʟʚʠʪʢʫ 

ʢʦʤʧʘʥʽʡ. ʆʧʠʩʘʥʽ ʧʨʦʮʝʩʠ ʤʦʥʽʪʦʨʠʥʛʫ ʨʠʟʠʢʫ ʪʘ ʥʝʦʙʭʽʜʥʠʭ ʟʘʭʦʜʽʚ ʜʣʷ 

ʟʥʠʞʝʥʥʷ ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʩʪʨʫʢʪʫʨʥʽ 

ʤʦʜʝʣʽ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʡʥʠʭ ʧʦʪʦʢʽʚ, ʧʨʦʛʥʦʟʫʚʘʥʥʷ ʪʘ ʦʙˇʨʫʥʪʫʚʘʥʥʷ 

ʥʝʦʙʭʽʜʥʦʩʪʽ ʚʧʣʠʚʘʶʯʠʭ ʧʦʜʽʡ ʧʨʠ ʟʣʠʪʪʷʭ ʪʘ ʧʦʛʣʠʥʘʥʥʷʭ. 

8. ʈʦʟʨʦʙʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʦʮʽʥʢʠ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʩʪʘʥʘʤʠ 

ʢʦʤʧʘʥʽʡ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʪʘ ʦʧʠʩʘʥʦ 

ʽʤ̔ʪʘʮʽʡʥʦ-ʩʪʘʜʽʻʚʫ ʤʦʜʝʣʴ ʦʮʽʥʢʠ ʩʪʘʥʫ ʢʦʤʧʘʥʽʡ, ʪʘ ʤʦʜʝʣʽ ʦʮʽʥʢʠ 

ʥʘʩʣʽʜʢʽʚ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ. ʄʦʜʝʣʴ, ʥʘ ʚʽʜʤʽʥʫ ʚʽʜ ʽʩʥʫʶʯʠʭ, ˇʨʫʥʪʫʻʪʴʩʷ ʥʘ 
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ʙʘʟʽ ʚʠʢʦʨʠʩʪʘʥʥʷ ʛʽʙʨʠʜʥʦʛʦ ʤʦʜʝʣʶʚʘʥʥʷ, ʱʦ ʦʭʦʧʣʶʻ ʚʩʽ ʩʪʘʜʽʾ 

ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʪʘ ʧʨʝʜʩʪʘʚʣʷʻ ʩʪʫʢʪʫʨʦʚʘʥʽ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʢʦʚʽ ʧʦʜʽʾ ʚ 

ʢʦʤʧʘʥʽʷʭ ʬʦʨʤʘʣʽʟʦʚʘʥʦ ʜʣʷ ʦʪʨʠʤʘʥʥʷ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ, ʱʦ 

ʜʦʟʚʦʣʷʻ ʧʨʦʚʦʜʠʪʠ ʦʧʝʨʘʮʽʾ ʙʘʛʘʪʦʧʘʨʘʤʝʪʨʠʯʥʦʾ ʦʧʪʠʤʽʟʘʮʽʾ ʪʘ ʧʽʜʪʨʠʤʢʠ 

ʨʽʰʝʥʴ. 

9. ɺʧʝʨʰʝ ʟʘʧʨʦʧʦʥʦʚʘʥʦ ʽʥʬʦʨʤʘʮʽʡʥʫ ʤʦʜʝʣʴ ʪʘ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ 

ʩʪʘʥʫ IT ʢʦʤʧʘʥʽʡ ʪʘ ʧʨʦʝʢʪʽʚ ʜʣʷ ʧʽʜʪʨʠʤʢʠ ʤʥʦʞʠʥ ʨʽʰʝʥʴ, ʱʦ, ʥʘ ʚʽʜʤʽʥʫ 

ʚʽʜ ʽʩʥʫʶʯʠʭ ʤʝʪʦʜʽʚ ʝʢʦʥʦʤʽʯʥʦʛʦ ʘʥʘʣʽʟʫ ʜʦʟʚʦʣʷʶʪʴ ʚʨʘʭʫʚʘʪʠ 

ʩʪʦʭʘʩʪʠʯʥʽ ʧʦʢʘʟʥʠʢʠ ʨʠʟʠʢʫ ʧʨʠʡʥʷʪʠʭ ʨʽʰʝʥʴ, ʟʘ ʨʘʭʫʥʦʢ ʘʥʘʣʽʟʫ 

ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚôʷʟʢʽʚ ʤʦʞʣʠʚʠʭ ʧʦʜʽʡ ʪʘ ʾʭ ʥʘʩʣʽʜʢʽʚ 

10. ʈʦʟʨʦʙʣʝʥʦ ʬʫʥʢʮʽʦʥʘʣʴʥʫ ʤʦʜʝʣʴ ʧʨʦʮʝʩʫ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ 

ʱʦʜʦ ʧʨʦʮʝʩʽʚ ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʨʝʟʫʣʴʪʘʪʽʚ ʦʮʽʥʢʠ 

ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ ʽ ʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ ʧʨʦʮʝʩʽʚ ʚ ʢʦʤʧʘʥʽʷʭ. 

11. ɺʧʝʨʰʝ ʨʦʟʨʦʙʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʽ ʤʦʜʝʣʽ ʜʦ ʚʠʟʥʘʯʝʥʥʷ ʨʽʚʥʷ 

ʨʠʟʠʢʫ ʥʘʩʣʽʜʢʽʚ ʨʽʰʝʥʴ, ʱʦ ʧʨʠʡʤʘʶʪʴʩʷ ʱʦʜʦ ʩʪʘʥʫ ʪʘ ʨʦʟʚʠʪʢʫ IT 

ʢʦʤʧʘʥʽʡ, ʚʧʨʦʚʘʜʞʝʥʽ ʚ ʤʝʪʦʜʘʭ ʨʦʟʨʘʭʫʥʢʫ ʢʽʣʴʢʽʩʥʠʭ ʧʦʢʘʟʥʠʢʽʚ 

ʡʤʦʚʽʨʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ, ʱʦ ʜʦʟʚʦʣʷʻ ʧʨʦʚʝʩʪʠ 

ʧʦʨʽʚʥʷʣʴʥʠʡ ʘʥʘʣʽʟ ʪʘ ʦʙˇʨʫʥʪʫʚʘʪʠ ʧʨʠʡʥʷʪʪʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʨʽʰʝʥʴ. 

12. ɼʽʩʪʘʣʘ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʤʦʜʝʣʴ ʧʨʠʡʥʷʪʪʷ ʨʘʮʽʦʥʘʣʴʥʠʭ ʚ 

ʩʝʥʩʽ ʇʘʨʝʪʦ ʨʽʰʝʥʴ ʟ ʤʥʦʞʠʥʠ ʢʦʥʢʫʨʫʶʯʠʭ ʚ ʫʤʦʚʘʭ ʥʝʚʠʟʥʘʯʝʥʦʩʪʽ, ʱʦ 

ʙʘʟʫʻʪʴʩʷ ʥʘ ʧʦʨʽʚʥʷʣʴʥʦʤʫ ʘʥʘʣʽʟʽ ʨʽʟʥʦʤʘʥʽʪʥʠʭ ʡʤʦʚʽʨʥʠʭ ʩʪʘʥʽʚ IT 

ʦʙôʻʢʪʽʚ ʚ ʙʘʣʘʥʩʽ ʧʨʠʙʫʪʢʽʚ ʪʘ ʚʪʨʘʪ, ʟ ʤʦʞʣʠʚʽʩʪʶ ʚʠʢʦʨʠʩʪʘʥʥʷ ʾʭ ʥʘ ʚʩʽʭ 

ʝʪʘʧʘʭ ʞʠʪʪʻʚʠʭ ʮʠʢʣʽʚ IT ʧʨʦʝʢʪʽʚ 

13. ʄʦʜʝʣʽ ʽ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʧʦʢʘʟʥʠʢʽʚ ʩʪʘʥʫ ʢʦʤʧʘʥʽʡ ʧʨʠ ʧʨʦʮʝʜʫʨʘʭ 

ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ, ʟʘʧʨʦʧʦʥʦʚʘʥʽ ʜʣʷ ʚʠʟʥʘʯʝʥʥʷ ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ 

ʥʘʜʽʡʥʦʩʪʽ ʧʨʠʡʥʷʪʪʷ ʨʽʰʝʥʴ ʟ ʫʨʘʭʫʚʘʥʥʷʤ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ, 

ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʚʽʜʙʦʨʫ ʤʥʦʞʠʥ ʧʨʦʮʝʩʽʚ ʽ ʧʨʦʧʦʟʠʮʽʡ ʱʦ ʧʨʠʟʚʦʜʷʪʴ ʜʦ 

ʦʪʨʠʤʘʥʥʷ ʮʽʣʴʦʚʦʛʦ ʧʨʠʙʫʪʢʫ ʪʘ ʧʽʜʚʠʱʝʥʥʷ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʩʪʽ 

ʢʦʤʧʘʥʽʡ ʥʘ ʚʩʽʭ ʩʪʘʜʽʷʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ.  

14. ʋʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜʠ ʪʘ ʤʦʜʝʣʽ ʬʽʥʘʥʩʦʚʠʭ ʦʮʽʥʦʢ, ʢʦʨʝʛʫʚʘʥʥʷ 

ʝʢʦʥʦʤʽʯʥʦʛʦ ʨʠʟʠʢʫ, ʚ ʷʢʠʭ ʚʨʘʭʦʚʫʻʪʴʩʷ ʥʘʜʽʡʥʽʩʪʴ ʪʘ ʝʬʝʢʪʠʚʥʽʩʪʴ 
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ʫʧʨʘʚʣʽʥʥʷ IT ʢʦʤʧʘʥʽʷʤʠ, ʧʦʧʝʨʝʜʞʫʚʘʣʴʥʠʭ ʨʽʰʝʥʴ ʪʘ ʚʧʣʠʚʽʚ ʱʦʜʦ 

ʤʦʞʣʠʚʠʭ ʚʪʨʘʪ, ʱʦ ʙʘʟʫʻʪʴʩʷ ʥʘ ʩʪʨʘʪʝʛʽʾ ʟʙʘʣʘʥʩʦʚʘʥʠʭ ʧʦʢʘʟʥʠʢʽʚ. 

15. ʋʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜʠ P&L (profit & loss report) ʬʽʥʘʥʩʦʚʠʭ ʟʚʽʪʽʚ 

ʪʘ M&A (mergers and acquisitions) ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ, ʱʦ ʚʨʘʭʦʚʫʶʪʴ 

ʽʤʦʚʽʨʥʦʩʪʽ ʤʦʞʣʠʚʠʭ ʪʘ ʦʯʽʢʫʚʘʥʠʭ ʧʨʠʙʫʪʢʽʚ ʪʘ ʚʪʨʘʪ. 

16. ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʤʦʜʝʣʽ ʪʘ ʤʝʪʦʜʠ ʟʘʙʝʟʧʝʯʫʶʪʴ ʜʦʪʨʠʤʘʥʥʷ ʪʘʢʠʭ 

ʧʨʠʥʮʠʧʽʚ: ʧʨʦʮʝʩʠ ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ ʤʦʞʫʪʴ ʚʚʦʜʠʪʠʩʷ ʣʠʰʝ ʚ ʨʘʟʽ 

ʜʦʩʷʛʥʝʥʥʷ ʦʯʽʢʫʚʘʥʦʛʦ ʧʨʠʙʫʪʢʫ ʥʝ ʥʠʞʯʝ ʟʘ ʩʝʨʝʜʥʴʦʟʚʘʞʝʥʽ ʧʦʢʘʟʥʠʢʠ 

ʜʣʷ ʪʘʢʦʛʦ ʨʦʜʫ ʜʽʷʣʴʥʦʩʪʽ; ʦʧʪʠʤʘʣʴʥʠʤ ʻ ʧʦʻʜʥʘʥʥʷ ʟʘʭʦʜʽʚ, ʱʦ 

ʧʨʠʟʚʦʜʠʪʴ ʜʦ ʤʘʢʩʠʤʘʣʴʥʦʛʦ ʧʨʠʙʫʪʢʫ, ʷʢʠʡ ʬʦʨʤʫʻʪʴʩʷ ʧʨʠ ʤʘʢʩʠʤʘʣʴʥʽʡ 

ʚʽʨʦʛʽʜʥʦʩʪʽ ʚʠʢʦʥʘʥʥʷ ʮʽʣʴʦʚʠʭ ʬʫʥʢʮʽʾ ʧʨʦʮʝʩʽʚ ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ ʪʘ 

ʙʣʦʢʫʚʘʥʥʽ ʧʨʦʪʠʨʽʯʴ, ʱʦ ʚʠʥʠʢʘʶʪʴ ʧʨʠ ʚʟʘʻʤʥʠʭ ʧʨʦʪʠʨʽʯʯʷʭ 

ʥʝʦʜʥʦʟʥʘʯʥʠʭ ʧʨʦʮʝʩʽʚ; ʥʝʦʙʭʽʜʥʦ ʚʨʘʭʦʚʫʚʘʪʠ ʚʩʽ ʤʦʞʣʠʚʽ ʚʽʜʭʠʣʝʥʥʷ ʪʘ 

ʧʦʜʽʾ, ʱʦ ʤʦʞʫʪʴ ʟʘʰʢʦʜʠʪʠ ʜʦʩʷʛʥʝʥʥʶ ʮʽʣʝʡ ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ; 

ʧʨʦʚʝʜʝʥʽ ʦʮʽʥʢʠ ʪʘ ʨʦʟʨʘʭʫʥʢʠ ʧʦʚʠʥʥʽ ʙʫʪʠ ʟʨʦʟʫʤʽʣʠʤʠ, ʧʨʦʟʦʨʠʤʠ ʪʘ 

ʦʪʨʠʤʘʥʠʤʠ ʚ ʨʝʟʫʣʴʪʘʪʽ ʢʦʥʩʝʥʩʫʩʫ ʜʫʤʦʢ ʝʢʩʧʝʨʪʽʚ.  

17.  ɯʤʽʪʘʮʽʡʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ ʚ ʢʦʤʧʘʥʽʷʭ ʟ 

ʫʨʘʭʫʚʘʥʥʷʤ ʟʘʧʨʦʧʦʥʦʚʘʥʠʭ ʨʽʰʝʥʴ, ʦʙˇʨʫʥʪʦʚʘʥʠʭ ʟʘʚʜʷʢʠ ʽʥʪʝʛʨʦʚʘʥʠʤ 

ʧʦʢʘʟʥʠʢʘʤ ʨʠʟʠʢʫ ʘʚʪʦʤʘʪʠʟʫʻʪʴʩʷ ʟʘʚʜʷʢʠ ʨʦʟʨʦʙʣʝʥʠʤ ʧʨʦʛʨʘʤʥʠʤ 

ʟʘʩʦʙʘʤ ʨʦʟʨʦʙʢʠ FTA ʪʘ ETA, ʷʢʽ ʜʦʟʚʦʣʷʶʪʴ ʚʠʢʦʨʠʩʪʘʪʠ ʤʝʭʘʥʽʟʤʠ 

ʧʦʻʜʥʘʥʥʷ (ʢʦʥʢʘʪʝʥʘʮʽʶ) ʜʝʨʝʚ ʚ ʣʦʛʽʯʥʽ ʩʪʨʫʢʪʫʨʠ ʪʘ ʬʦʨʤʘʣʽʟʫʚʘʪʠ 

ʧʨʦʮʝʩ ʚʠʜʽʣʝʥʥʷ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ ʜʣʷ ʾʭ ʧʦʜʘʣʴʰʦʛʦ ʘʥʘʣʽʟʫ. 

18. . ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʦʜʝʣʴ ʬʦʨʤʘʣʽʟʘʮʽʾ ʽ ʩʪʨʫʢʪʫʨʥʦʛʦ 

ʧʨʝʜʩʪʘʚʣʝʥʥʷ ʧʨʠʯʠʥʥʦ-ʥʘʩʣʽʜʢʦʚʠʭ ʟʚ'ʷʟʢʽʚ ʧʦʜʽʡ ʟʘ ʨʘʭʫʥʦʢ ʧʦʙʫʜʦʚʠ 

FTA. 

19. ʋʜʦʩʢʦʥʘʣʝʥʦ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʚʽʨʦʛʽʜʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʧʦʜʽʡ 

ʪʘ ʧʨʦʮʝʩʽʚ ʥʘ ʤʦʞʣʠʚʽʩʪʴ ʜʦʩʷʛʥʝʥʥʷ çʚʝʨʭʥʽʭ ʧʦʜʽʡè ʪʘ ʦʮʽʥʢʠ ʥʘʩʣʽʜʢʽʚ 

ʪʘʢʠʭ ʧʦʜʽʡ. 

20. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜ ʘʥʘʣʽʟʫ, ʚ ʷʢʦʤʫ ʨʝʘʣʽʟʫʻʪʴʩʷ ʧʽʜʭʽʜ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʢʦʝʬʽʮʽʻʥʪʽʚ, ʱʦ ʚʩʪʘʥʦʚʣʶʶʪʴ ʚʘʛʦʚʽ ʧʝʨʝʚʘʛʠ ʟ ʮʽʣʣʶ 
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ʦʙˇʨʫʥʪʫʚʘʥʥʷ ʧʨʦʧʦʥʦʚʘʥʠʭ ʨʽʰʝʥʴ ʪʘ ʧʝʨʝʚʽʨʢʠ ʾʭ ʧʨʠʙʣʠʞʝʥʥʷ ʜʦ 

ʬʨʦʥʪʫ ʇʘʨʝʪʦ ʘʣʴʪʝʨʥʘʪʠʚʥʠʭ ʦʧʪʠʤʽʟʦʚʘʥʠʭ ʨʽʰʝʥʴ. 

21. ɿʘʧʨʦʧʦʥʦʚʘʥʦ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʡʤʦʚʽʨʥʦʩʪʽ ʨʝʘʣʽʟʘʮʽʾ ʩʮʝʥʘʨʽʾʚ 

ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ ʥʘ ʦʩʥʦʚʽ ʬʦʨʤʘʣʴʥʦʛʦ ʦʧʠʩʫ FTA. ɿʘʚʜʷʢʠ ʮʴʦʤʫ ʤʝʪʦʜʫ 

ʤʦʞʣʠʚʦ: ʟʘʧʨʦʧʦʥʫʚʘʪʠ ʪʘ ʧʝʨʝʚʽʨʠʪʠ ʟʘʭʦʜʠ, ʩʧʨʷʤʦʚʘʥʽ ʥʘ ʟʥʠʞʝʥʥʷ 

ʥʝʛʘʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʨʝʟʫʣʴʪʘʪʽʚ ʨʝʘʣʽʟʘʮʽʾ ʧʨʦʮʝʩʽʚ ʚ ʢʦʤʧʘʥʽʷʭ, 

ʧʽʜʚʠʱʝʥʥʷ ʥʘʜʽʡʥʦʩʪʽ, ʝʬʝʢʪʠʚʥʦʩʪʽ ʪʘ ʧʦʟʠʪʠʚʥʠʭ ʥʘʩʣʽʜʢʽʚ ʨʦʙʦʪʠ 

ʧʝʨʩʦʥʘʣʫ; ʘʥʘʣʽʟʫʚʘʪʠ ʢʦʣʝʢʮʽʾ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ ʧʦʜʽʡ ʜʣʷ ʧʦʜʘʣʴʰʦʛʦ 

ʤʦʜʝʣʶʚʘʥʥʷ ʧʨʦʮʝʩʽʚ ʨʦʟʚʠʪʢʫ ʢʦʤʧʘʥʽʡ ʥʘ ʚʩʽʭ ʩʪʘʜʽʷʭ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ; 

ʚʠʜʽʣʠʪʠ ʢʦʣʝʢʮʽʶ ʩʮʝʥʘʨʽʾʚ ʨʦʟʚʠʪʢʫ ʢʦʤʧʘʥʽʡ, ʱʦ ʦʜʥʦʟʥʘʯʥʦ 

ʥʝʜʦʧʫʩʪʠʤʽ ʪʘ ʥʝ ʤʦʞʫʪʴ ʙʫʪʠ ʧʨʠʡʥʷʪʥʠʤʠ. ʎʠʤ ʤʦʞʥʘ ʦʙʤʝʞʠʪʠ ʦʙʣʘʩʪʴ 

ʧʨʠʡʥʷʪʥʦʛʦ ʨʠʟʠʢʫ. 

22. ɿʘʧʨʦʧʦʥʦʚʘʥʽ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʚʧʣʠʚʫ ʜʠʥʘʤʽʯʥʠʭ ʭʘʨʘʢʪʝʨʠʩʪʠʢ 

ʧʨʦʮʝʩʽʚ, ʟʘʩʥʦʚʘʥʽ ʥʘ ʤʦʜʝʣʷʭ ʢʣʘʩʫ COCOMO, ʤʝʪʦʜʠ ʚʠʟʥʘʯʝʥʥʷ 

ʥʝʦʙʭʽʜʥʦʛʦ ʯʘʩʫ ʨʦʟʨʦʙʦʢ ʧʨʦʝʢʪʽʚ. ɼʽʩʪʘʣʠ ʧʦʜʘʣʴʰʠʡ ʨʦʟʚʠʪʦʢ ʤʝʪʦʜʠ 

ʧʣʘʥʫʚʘʥʥʷ ʟʥʠʞʝʥʥʷ ʨʽʚʥʷ ʤʦʞʣʠʚʠʭ ʚʪʨʘʪ ʧʨʠ ʟʘʩʪʦʩʫʚʘʥʥʽ ʤʝʪʦʜʽʚ 

ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ, ʱʦ ʜʦʟʚʦʣʷʻ ʦʙˇʨʫʥʪʫʚʘʪʠ ʤʝʪʦʜʠ ʫʧʨʘʚʣʽʥʥʷ 

ʨʦʟʚʠʪʢʦʤ IT ʢʦʤʧʘʥʽʡ. 

23. ʇʨʦʚʝʜʝʥʘ ʚʝʨʠʬʽʢʘʮʽʷ ʨʦʟʨʦʙʣʝʥʠʭ ʤʦʜʝʣʝʡ ʽ ʤʝʪʦʜʽʚ. ʇʝʨʝʚʽʨʝʥʦ 

ʥʘ ʧʨʘʢʪʠʮʽ ʧʨʘʮʝʟʜʘʪʥʽʩʪʴ ʨʦʟʨʦʙʣʝʥʠʭ ʟʘʩʦʙʽʚ. ʆʪʨʠʤʘʥʠʡ ʧʦʟʠʪʠʚʥʠʡ 

ʨʝʟʫʣʴʪʘʪ. 

ɸʧʨʦʙʘʮʽʷ ʤʝʪʦʜʽʚ, ʤʦʜʝʣʝʡ ʽ ʧʨʦʛʨʘʤʥʠʭ ʟʘʩʦʙʽʚ ʨʦʟʨʦʙʣʝʥʦʾ 

ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ ʧʽʜʪʚʝʨʜʞʫʻ ʚʠʩʥʦʚʦʢ ʧʨʦ ʪʝ, ʱʦ ʤʝʪʘ ʨʦʙʦʪʠ, ʷʢʘ 

ʧʦʣʷʛʘʻ ʚ ʧʽʜʚʠʱʝʥʥʽ ʢʦʥʢʫʨʝʥʪʦʟʜʘʪʥʦʩʪʽ IT ʢʦʤʧʘʥʽʡ ʟʘ ʨʘʭʫʥʦʢ ʧʦʰʫʢʫ 

ʥʘʡʙʽʣʴʰ ʨʘʮʽʦʥʘʣʴʥʠʭ ʨʽʰʝʥʴ ʱʦ ʻ ʨʝʟʫʣʴʪʘʪʦʤ ʧʽʜʪʨʠʤʢʠ ʨʽʰʝʥʴ ʰʣʷʭʦʤ 

ʚʠʢʦʨʠʩʪʘʥʥʷ ʽʥʬʦʨʤʘʮʽʡʥʦʾ ʪʝʭʥʦʣʦʛʽʾ, ʤʦʜʝʣʝʡ ʪʘ ʤʝʪʦʜʽʚ ʦʮʽʥʢʠ ʨʠʟʠʢʫ 

ʧʦʪʦʯʥʦʛʦ ʩʪʘʥʫ ʢʦʤʧʘʥʽʡ, ʜʦʩʷʛʥʫʪʘ. 
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ɼʆɼɸʊʆʂ ɸ. 

ʉʇʀʉʆʂ ʇʋɹʃɯʂɸʎɯʁ ɿɼʆɹʋɺɸʏɸ 

. 

ʇʫʙʣʽʢʘʮʽʾ ʚ ʥʘʫʢʦʚʠʭ ʬʘʭʦʚʠʭ ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ 

1. ʊʘʪʘʨʯʝʥʢʦ ɭ. ʉ. ʄʦʜʝʣʽ ʪʘ ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʩʪʘʥʫ ɯʊ ʢʦʤʧʘʥʽʡ / ɭ. 

ʉ. ʊʘʪʘʨʯʝʥʢʦ., ɺ.ʆ. ʃʠʬʘʨ // ɺʽʩʥʠʢ ʉʭʽʜʥʦʫʢʨʘʾʥʩʴʢʦʛʦ ʥʘʮʽʦʥʘʣʴʥʦʛʦ 

ʫʥʽʚʝʨʩʠʪʝʪʫ ʽʤʝʥʽ ɺʦʣʦʜʠʤʠʨʘ ɼʘʣʷ. ï 2019. ï ˉ 8 (256). ï ʉ. 86-94.  

ɿʜʦʙʫʚʘʯʝʤ ʨʦʟʨʦʙʣʝʥʽ ʩʪʨʫʢʪʫʨʥʽ ʤʦʜʝʣʽ ʪʘ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ 

ʩʪʦʭʘʩʪʠʯʥʠʭ ʽ ʜʝʪʝʨʤʽʥʦʚʘʥʠʭ ʩʢʣʘʜʦʚʠʭ ʨʠʟʠʢʫ ʥʘʩʣʽʜʢʽʚ ʷʢʽ ʚʧʣʠʚʘʶʪʴ 

ʥʘ ʨʦʟʚʠʪʦʢ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʨʦʟʨʦʙʦʢ IT ʢʦʤʧʘʥʽʡ, ʤʝʪʦʜʠ ʜʣʷ ʚʠʨʽʰʝʥʥʷ 

ʟʘʚʜʘʥʴ ʦʙʨʦʙʢʠ ʽʥʬʦʨʤʘʮʽʾ ʧʨʦ ʩʪʘʥ IT ʢʦʤʧʘʥʽʡ 

2. ʊʘʪʘʨʯʝʥʢʦ ɭ. ʉ. ʆʮʽʥʢʘ ʩʪʘʥʫ ʪʘ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ IT 

ʢʦʤʧʘʥʽʡ ʧʨʠ ʟʣʠʪʪʷʭ ʪʘ ʧʦʛʣʠʥʘʥʥʷʭ / ɭ. ʉ. ʊʘʪʘʨʯʝʥʢʦ, ɺ. ʆ. ʃʠʬʘʨ // 

ʄʘʪʝʤʘʪʠʯʥʝ ʤʦʜʝʣʶʚʘʥʥʷ ʚ ʝʢʦʥʦʤʽʮʽ. ï 2019. ï ˉ 4. ï ʉ. 84ï94.  

ɿʜʦʙʫʚʘʯʝʤ ʨʦʟʨʦʙʣʝʥʽ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ ʩʪʦʭʘʩʪʠʯʥʠʭ ʽ 

ʜʝʪʝʨʤʽʥʦʚʘʥʠʭ ʩʢʣʘʜʦʚʠʭ ʨʠʟʠʢʫ ʥʘʩʣʽʜʢʽʚ ʧʦʜʽʡ, ʱʦ ʚʧʣʠʚʘʶʪʴ ʥʘ 

ʨʦʟʚʠʪʦʢ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ʨʦʟʨʦʙʦʢ IT ʢʦʤʧʘʥʽʡ 

 

ʇʫʙʣʽʢʘʮʽʾ ʚ ʥʘʫʢʦʚʠʭ ʚʠʜʘʥʥʷʭ ʽʥʰʠʭ ʜʝʨʞʘʚ ʪʘ ʫ ʬʘʭʦʚʠʭ 

ʚʠʜʘʥʥʷʭ ʋʢʨʘʾʥʠ, ʱʦ ʚʢʣʶʯʝʥʽ ʜʦ ʤʽʞʥʘʨʦʜʥʠʭ ʥʘʫʢʦʤʝʪʨʠʯʥʠʭ ʙʘʟ 

3. Tatarchenko Y. Models and methods of support decision for 

management of it companies / Y. Tatarchenko, V. Lyfar // EUREKA: Physics and 

Engineering: ï 2020 ˉ4. ï 8 ʈ. (ʚʢʣʶʯʝʥʦ ʜʦ Scopus) 

ɿʜʦʙʫʚʘʯʝʤ ʨʦʟʨʦʙʣʝʥʦ ʤʘʪʝʤʘʪʠʯʥʫ ʤʦʜʝʣʴ ʪʘ ʤʝʪʦʜ ʘʥʘʣʽʟʫ 

ʩʪʘʥʽʚ ɯʊ ʢʦʤʧʘʥʽʡ ʪʘ ʫʧʨʘʚʣʽʥʥʷ ʨʠʟʠʢʦʤ ʨʦʟʨʦʙʦʢ. 

4. Information model of system of support of decision making during 

management of it companies / Y. Tatarchenko, V. Lyfar, H. Tatarchenko // 

Applied Computer Science, vol. 16, no. 1, pp. 85ï94 doi:10.23743/acs-2020-07 

(Scopus) 
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ɿʜʦʙʫʚʘʯʝʤ ʧʨʝʜʩʪʘʚʣʝʥʦ ʽʥʬʦʨʤʘʮʽʡʥʫ ʤʦʜʝʣʴ ʪʘ ʤʝʪʦʜʠ ʘʥʘʣʽʟʫ 

ʩʪʘʥʽʚ ɯʊ ʢʦʤʧʘʥʽʡ. 

5. Research of Efficiency of Multi-Core Computers with Shared Memory / 

D. Nedzelskyi, M. Derkach, Y. Tatarchenko, S. Safonova  // 2019 7th 

International Conference on Future Internet of Things and Cloud Workshops 

(FiCloudW) / The First International Symposium on Artificial Intelligence, IoT 

Robotics and Smart Systems (AIRS2-19), UNIVERSITY OF WESTERN 

ONTARIO. Downloaded on July 26,2020, p111 ï 114. (Scopus) 

ʊʝʟʠ ʜʦʧʦʚʽʜʝʡ ʫ ʤʘʪʝʨʽʘʣʘʭ ʢʦʥʬʝʨʝʥʮʽʡ 

6. ʃʠʬʘʨ ɺ. ʆ. ʇʽʜʪʨʠʤʢʠ ʨʽʰʝʥʴ ʧʨʠ ʢʝʨʫʚʘʥʥʷ ɯʊ ʧʨʦʝʢʪʘʤʠ / ɺ. ʆ. 

ʃʠʬʘʨ, ɽ. ʂ. ʃʠʬʘʨ, ɽ. ʉ. ʊʘʪʘʨʯʝʥʢʦ // ʄʘʪʝʨʽʘʣʠ ʜʨʫʛʦʾ ʤʽʞʥʘʨʦʜʥʦʾ 

ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʢʦʥʬʝʨʝʥʮʽʾ çʉʫʯʘʩʥʽ ʪʝʭʥʦʣʦʛʽʾ ʚ ʥʘʫʮʽ ʪʘ ʦʩʚʽʪʽè. 

ʉʻʚʻʨʦʜʦʥʝʮʴʢ 2019, ʉ. 111-114 . 

ɿʜʦʙʫʚʘʯʝʤ ʨʦʟʨʦʙʣʝʥʦ ʢʦʥʮʝʧʮʽʶ ʚʠʟʥʘʯʝʥʥʷ ʧʦʢʘʟʥʠʢʽʚ ʨʠʟʠʢʫ ʜʣʷ 

ʨʽʟʥʠʭ ʩʪʘʜʽʡ ʞʠʪʪʻʚʦʛʦ ʮʠʢʣʫ ɯʊ ʢʦʤʧʘʥʽʡ . 

7. ʊʘʪʘʨʯʝʥʢʦ ɭ.ʉ., ʃʠʬʘʨ ɺ.ʆ. ʄʦʜʝʣʽ, ʤʝʪʦʜʠ ʪʘ ʽʥʬʦʨʤʘʮʽʡʥʘ 

ʪʝʭʥʦʣʦʛʽʷ ʦʮʽʥʢʠ ʩʪʘʥʫ ʽʪ ʢʦʤʧʘʥʽʡ ʧʨʠ ʟʣʠʪʪʷʭ ʪʘ ʧʦʛʣʠʥʘʥʥʷʭ. / 

ɯʥʪʝʛʨʘʮʽʷ ʦʩʚʽʪʠ, ʥʘʫʢʠ ʪʘ ʙʽʟʥʝʩʫ ʚ ʩʫʯʘʩʥʦʤʫ ʩʝʨʝʜʦʚʠʱʽ: ʟʠʤʦʚʽ ʜʠʩʧʫʪʠ: 

ʪʝʟʠ ʜʦʧ. II ʄʽʞʥʘʨʦʜʥʦʾ ʥʘʫʢʦʚʦ-ʧʨʘʢʪʠʯʥʦʾ ʽʥʪʝʨʥʝʪ-ʢʦʥʬʝʨʝʥʮʽʾ, 4-5 

ʣʶʪʦʛʦ 2021 ʨ. ï ɼʥʽʧʨʦ, ʋʢʨʘʾʥʘ, 2021. ï ʊ.2. ï 479 ʩ. 

ɿʜʦʙʫʚʘʯʝʤ ʨʦʟʨʦʙʣʝʥʦ ʤʦʜʝʣʽ, ʤʝʪʦʜʠ ʦʮʽʥʢʠ ʩʪʘʥʽʚ ɯʊ ʢʦʤʧʘʥʽʡ ʧʨʠ 

ʧʨʦʮʝʩʘʭ ʟʣʠʪʪʷ ʪʘ ʧʦʛʣʠʥʘʥʴ. 
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ɼʆɼɸʊʆʂ ɹ. 

ɸʢʪʠ ʚʧʨʦʚʘʜʞʝʥʥʷ ʨʝʟʫʣʴʪʘʪʽʚ ʜʠʩʝʨʪʘʮʽʡʥʦʛʦ ʜʦʩʣʽʜʞʝʥʥʷ. 
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